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Explanatory   Note 

This  Index  follows,  srencrally.  the 
methods  adopted,  and  more  fuUy  ex- 
plained, with  the  index  for  Volume  il. 
An  asterisk  (•)  indicates  an  Illustrated 
article  and  (n),  (ns),  note,  notes.  As 
such  are  designated  the  articles  under 
"Appliances  and  Materials"  and  some  of 
the  briefer  ones  under  "News  of  the 
Engineering  World."  although  In  large 
tvpe.  Letters  are  not  distinctively  speci- 
fied, nor  are  editorials  usually.  An 
editorial  referring  to  an  article  may  be 
indexed  by  appending   the  page  number. 


Following  is  a  list  of  the  pages  In- 
cluded in  the  several  numbers  of  this 
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Abbott,   F.  W. — Pile  tests  in  beach..    *2S 
Aberdeen,      Wash. — Laborer's     wage 
and    city    engineer's    salary    1090. 
Reservoir    lining    *1034,    Cracks    in 

it (ns)1054,    1101 

Abington,    Mass. — Park    bridge *9T 

-•VCCIDENTS 

See  also   "Fire,"   "Flood."   "Storm," 
Earthquake,"    "Earthslides." 

— Balto.  G.  &  E.  Co.  accident  reduc- 
tion     fn)622 

— Bridge,     Bowstring,    across    Nave- 
sink   River,    Redbank,   N.   J.,   fails. 
Bridgebuilder    *7S4 

— Bridge,  Concrete,  Herkimer,  N.  Y.. 
damaged  by  slip  of  approach  em- 
bankment.     Clark •771 

— Bridge.  Howe,  of  unstifEened  tim- 
ber. Knight's  Landing,  Calif. — 
Failure    '222 

— Bridge,  Nashville,  Chat.  &  St.  Louis 
Ry.,    wrecked    by   derailment.  ..  (n)1293 

— Bridge.  Second-hand,  falls,  Aber- 
deen,  Wash (n)333 

— Bridge,  Steel-truss,  collapse.  Spo- 
kane  1283,    1289,    fn)1245 

— Bucket-fall  fatalitv,  P.  S.  Elec.  Co., 

(n)718 

— Building,  Pierce.  Oswego — Roof 
truss  overturning  causes  collapse 
of   roof '1005 

— Building  wall.  Cage-construction, 
cracks,    Pittsburgh (n)944 

—Cave.  Mine,   under  Erie  tracks.  .  (n)238 

— Chain  breaks.  Crucible  Steel  plant, 

(n)142 

—Coal  hole.  Horse  in (n)»848 

— Concrete  failures.  About  this  time 
look    out    for 802 

— Concreting-chute  collapse.  Wil- 
liams     (n)*464 

— Dam.  Concrete,  blowout,  Cayuga  & 
Seneca   canal 'RTO 

— Derrick  failure.  Chicago  bridge  (n)*5Il 

— Elevators,  Seven  hvdraulic.  Quit  in 
Bowling       Green       Bldg.,       N.       T., 

(ns)524,    'S?.) 

— Explosion,    Asphxiating-tank (n)23 

— Gasoline  explosion,  Ardmore,  Okla., 

(n)670 

— Gasoline  tank-car  explosion,  N.  Y., 
N.   H.   &  H (n)478 

— Grain  elevator  explosion.  West 
N.   Y (n)189 
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ACCIDENTS — Continued 

— Grain   elevator   settlement,    Trans- 

cona   1189 

— Grain     elevator     tilted,     Starbuck, 

Man (n)910 

— Hotel  dining-room  floor,  Rocka- 
way    (n)286 

— Industrial  accident  statistics.  Hoff- 
man     (n)583 

— Louisville,  Kv. — Old  wall  used  as 
coffer-dam   falls. '764 

— Motor  vehicles,  Los  Angeles  757, 
Is   Jitney    responsible? (n)948 

— Panama  crane   failure 83,   86 

— -Plledriving  destroys  tunnel,  Cleve- 
land     •404 

— Pumping-station  explosion,  Man- 
chester,   Mass (n)llOl 

—  Railways.       (See    also    other    sub- 
entries  such  as  "Bridge"): 
A.,  T.  &  S.  F.  bridge  collapse,  Ariz., 

(n)478 

Caledonian   Rv.   collision (n)45 

Cent.  R.R.  of  N.  J.  collision (n)1006 

Ches.      &      Ohio — Pinnacle      tunnel. 

Va.,  wreck  by  broken  rail (n)524 

Chi.,  B.  &  Q.  drawbridge  accident, 

Quincy (n)1245 

Chi.,  M.  &  St.  P.  accident  at  Oak- 
wood,  Wis. — Built-up  car  wheels 
declared  inadequate  'll.  Train 
goes  through   trestle   weakened   by 

blow,    Ranier,    Wash ^380,    (n)142 

Chi.,    R.    I.    &    Pac.    collision,    Aga- 

wam.    Okla (n)910 

Derailments  chief  causes  of  acci- 
dents— L   C.  C.   report 1235 

Erie    track     settlement    into    mine 

cave    (n)238 

Germany,  Railway  accidents  in.(n)871 
Internatl.     Ry.,     Ont.,     electric-car 

derailment (ns)142,    238 

Mex.  Ry. — Maltrata  accident.  1052,  1090 
N.   Y.   subway  timbering  collapses. 
•657,    •662,    Lavis    666,    Seward    758, 
G.  S.  853,  Safety  recommendations, 

etc 716,   755,   762,   814,   909 

Phil.  &  Reading — Tunnel  workmen 

killed,  Phoenixville (n)718 

So.   Pac.   snowsleds  burned (n)910 

Trestle.    Underpinning.      Hewitt ...  ^220 
Western   Md.   Ry.  collision.  (ns)46,    •187 

— Reservoir,  Covered,  wall  slides  out, 
Portsmouth.    O (n)766 

— Retaining-wall  failure  that  was 
not  a  failure.  111.  Bldg.,  Cham- 
paign.     Smith 1229 

— Roof  slab.  Failure  of  17-year-old 
concrete,  Gratiot  School.  St.  Louis.  (n)92 

— Septic-tank    explosion,   Pasadena..    802 

— Sewage-pumping  station  wrecked 
by    explosion,    Batavia,    N.    Y.    658, 

(ns)622.    670 

— Sewer   breaks.    Council   Bluffs.  ...  (n)46 

— Sewer   gas   studies.    Explosive 955 

— Sewer  tunnel  cave-in,  Brooklyn.  fn)478 

— Steamer  "Eastland's"  capsizing  225. 

273.    373,    467.    •Sie,    (n)238 

— Storm  sewer  bursts,  Baltimore. .  (n)524 

— Street  subsurface  failures.  Sur- 
face warnings  of — N.  Y.  Cy.  exam- 
ples.     Klotz 831 

— Tower.  Construction,  blown  down. 
Minneapolis (n)95S 

— Tunnel  blowout.  East  Riv..  N.  Y.(n)1149 

— Water  main  break,  N.  Y.  Cy 831 

— Water  main  bursts,  Newton,  Mass., 

(n)95S 

— W^ater  main.  67  breaks  in  cast- 
iron,    Phila.      Davis ^244 

— Water  tank.  Municipal,  Canora. 
Sask.,  bursts  under  air  pressure. 
Chipman    •Seo 

— Wireless   tower   wrecked.   Tufts... '668 

.Accounting,  Ohio  highway-mainte- 
nance     ^1277 

."Vccounting  problem.  Municipal.  Guy- 
ton    (nn2S7 

.Acre,  Table  for  reducing  decimals  of. 
to  sq.ft.     Eiffert  702.     Errata. .  (n)1280 

.Acre.  'Table  for  reducing  so. ft.  to 
decimals  of.  Sperow  363,  Errata. 
Peters  i'n)565,  Andrews  (n)512, 
Lawrence    (n)656 

.Activated  sludge,  Brooklyn.  Baker, 
167.  Fort. '214 

.Activated  sludge,  Chi.  packing 
houses    (ns)llOl,   1148 

.Activated   sludge,  Cleveland.  .167,    (n)571 

Activated  sludge  In  America.  Baker. 
•164,  Houston.   Tex... •170,    (nsllSS,   717 

.Activated  sludge.  Milwaukee.  Hat- 
ton  •134,  667,  Baker  *1«5.  Fuller.. 1146 

Activated  sludge  query.     'Wilkinson.    948 


Page 
Activated  sludge  tanks.  Choosing  air 

•compressors    for,      Nordell "904 

Activated     sludge,     Urbana.       Baker, 

166,    Bartow,    Mohlman 1096 

Adding   machines.    Multiplying   large 

numbers   on.     Hardman 703 

Aeration.    Sewage.      See    "Sewers." 
Aerodynamic    experiments    in     M.     I, 

T.    tunnel '1129 

Africa,  Roofs  and  floors  in (n)620 

Aguirre,  F.  M.     Havana  records ^830 

Air  brake  svstem — Pittsburgh  Co.'s 
Schneider   "no-klcker"   attachment, 

(n)336 

Air  brake  testing,  Birmingham •1127 

Air,     Compressed,     movement,     Cairo 

sewerage    '545 

Air,    Compressed,    tunnel   ventilation. 

Origin    of.      Pierce 1139 

.Air  compressor,  Chi.  portable,  used 
bv     Drilling    Contracting     Co.     on 

Barge    Canal (n)  ^992 

Air     compressor.       Oil-engine,      Chi. 

Pneu.  Tool  Co.'s (n)^144 

Air     compressor     valve.     Thin-plate. 

Chi.  Pneu.  Tool  Co.'s  "Slmplate"  (n)^720 
Air  compressors  for  activated-sludge 

tanks.    Choosing.      Nordell .  .' '904 

Air     compressors,     IngersoU-Rand     bal- 
anced   piston   valve    for (n)1199 

.Air   compressors.    Rotary,    De   Laval, 

(n)»lS2 
.Air   drill.      See    "Drill." 

.Air  duct.  Canvas,  In  tunneling 177 

Air   for  construction   power 967 

-Air    lifts.    Pumping    Astoria    tunnel 

with    •736 

Air  riveter.  Largest,  Hanna •1152 

Akron,      O. — Ornamental      bridge      of 

slag   concrete '769 

Alabama  Power  Co.'s  towers ^160 

Alaska  bridge  snow  load (n)^416 

Alaska,    Constructing   70-mile    water 

conduit    in.      Hall 223 

Alaska  Rvs.  progress  ^43,  Surveys 
(n)93.  Station  contracts  (n)93, 
"Anchorage"  town-lot  sale  (n)238. 
Timber  reserved  for  structures 
(ns)142,   299,   Applications   for  em- 

plovment    (n)1293 

Albany,  N.  Y. — Sewage  disposal.  Gre- 
gory •692.  Bids  for  sewage  pumps 

and  grit  chamber    (n)476 

Alberta.    Southern,    irrigation 382 

Alleys  in  city_plan.     BaU 871 

Alliance,  O. — Water-wks.  appraisal..    419 
Allison.    L.   W.    R.   Concrete   lighting 

standards    •1080 

Alloys,  New  Iron-cobalt.     Yensen....    897 

Allov.   Non-corrosive  Iron (n)336 

AUovs,       Carbon-free,       Goldschmidt 

Thermit    Co.'s.     Browne 636 

Allovs,     Copper,     Cracking.       Jonson 

69.  572,  805 

Alum,   Effect  of,   on    pipe 1245 

Aluminum   works.   Southern,  Sale  of, 

(n)957 

American  Asso.  Engineers 568.  1196 

.American   Asso.  Port  Authorities....    829 

American  Bridge  Co.'s  towers •161 

American    Chemical    Society 1096 

American  Elec.  Rv.  Asso.  •77.  •750. 
(n)     800,     San     Francisco     meeting 

808.  •846.  859,  943 
American     Gas    &     Elec     Co.     plant. 

Pittsburgh    district 1244 

American   Highway   Asso 661,    1281 

American      Inst.      Elec.      Engineers, 

90,  •ISg.  •314.  661 
American  Public  Health  Asso.  .  .  .566,  591 
-American  Ry.   Bridge  &  Bldg.   Engi- 
neers'  convention    8B8 

.American  Rv.  Engineering  Asso.  .362.  949 
.American  Snc.  Civil  Engineers — 
MiUtarv  training  131.  Admission 
rules  In  476.  San  Francisco  branch 
paper  •223.  Action  on  engineers' 
licenses,  659.  661  San  Francisco 
meeting  report  661.  Report  on  com- 
pensation 563.  Officers  from  N.  Y. 
Cv.  851.  Temperature  changes  In 
concrete  923.  Southern  Calif,  rain- 
fall   records    (n>94S 

American  Soc.  Mechanical  Engineers 
— Buffalo  meeting  42.  67.  San  Fran- 
cisco meeting  661,  Annual  meeting 
•1193.  1195.  Locomotives  for  sharp 
curves    1290,    Boiler-code    adoption 

(n)1165 
American      Soc.     Municipal      Tmpvts. 

meeting 809.  810.  899.  902.  996 

.American  Soc.  Testing  Materials — 
meeting,    papers,    etc.    36,    84.    188. 

171.   182,   276.    (n)^240 
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American  Water-Wks.  Asso 1244 

Anchor     bolts.      "Cinch"     expansion, 

Natl.    Lead    Co.'s (n)*288 

Andrews,  H.  Survey  traverses. .  .268,  940 
Aneroid    barometer,    Reconnaissance 

surveying  with  slngrle.     Palmer.  .'IISI 

Aneroid  barometer,  Taylor (n)1200 

Angular    deflections    In    decimals    of 

feet 1087 

AQUEDUCTS 

See  also  "Pipe"  and  "Water"  topics. 
— Brooks   concrete   aqueduct   of  Can. 
Pac.     Ry.,     Hydrostatic-catenary 

flume   on.     Muckleston '58 

— Catskill: 

Bronze  troubles  69.  572,  Miller 805 

Bypass  around  leaky  Moodna  tun- 
nel.     Hlrschbere-   •1108 

Concrete  tests.     Montgomery '1178 

Hill    View    reservoir   embankment. 

Tidd 
Kensico   dam    architecture.     FUnn, 
»,     „    ™  •♦SS,   465 

N.    E.   Water-Wks.    Asso.    papers... 566 

Statistics  of  mileage,   etc {n)416 

—Irrigation  canal.  Concrete  storm- 
water  aqueducts  over,  Calif.  Mar- 

pie    .........    (n)«178 

— Los  Angeles — Flume  without  side 
braces.  Heinlv  •172,  Outlet  cas- 
cades.      Helnly    •455,    Irrigation 

by  aqueduct  water   1063 

— Roman  aqueduct.  Tarragona,  Spain. 

RIppey     •SI 

— u  Innipeg  aqueduct.  Dredging  for 
•942,  Sand-puddle  foundation 
•1083.  Portable  concreting  plants 
(n)10S8.  Dragline  (n)^1232.  Trav- 
eler    for     moving     forms     •1276. 

Sorting  aggregate.    Sauer 1284 

Arch — Bridge  designs.  Popolopen 
Creek,  Hudson  Highlands  •SSe, 
Concrete  too  costly.  Concrete  En- 
gineer 901,  .Another  Con.  Eng.  1046, 

Normanskill    viaduct.     Yates '1286 

Arch  bridge.  Minneapolis  concrete.  .•1268 
Arch.     Concrete,     elevated     railway. 

Queens  Boul.,  N.  T •OlS    945,   (n)n96 

Arch.    Concrete,    replacing    water- 
main  bridge.  Wash.,  D.  C 'IISS 

Arch.  Detroit-Superior  steel.  Cleve- 
^nd  ,,•283.  •366.  '813,  (n)766. 
Handling  steel  centers  of  concrete 
arches  ^462.  Earth-backed  abut- 
ments   for    concrete    arches    •786 

Sawmill   for  forms    '986 

Arch.    Hell    Gate    bridge     •236,    706', 

Arch    trusses.    3-hinged.    of    Chicago  " 

municipal  pier   '197 

Arch.    3S-ft.    cobblestone,    raised    a'lid 

moved,  Los  Angeles   ....  •117S 
Archangel,   Russia — Activities ".'.'.'.'.      936 
Arches,  Concrete,  of  Brooklyn-Brigh- 
ton  viaduct.    Cleveland ^483     515 

Arches.  High  concrete.  Akron  bridge>769 

Architects  have  a  monopoly ii87 

Architects'    license    law,    Mich.    1187. 

Higgins   1199 

Architecture  See  "Buildings'," 

Dams.     "Concrete,"  etc 

.\rgentina  railway  mileage    (n)301 

■Army.     See  "War." 

Arnold.    B    J.    Utility   valuation 850 

\rrowrock  dam  log-handling  equip- 
l^Ji"%-  .?,%"'  ^'^OC-  225,  Dam  dedi- 
cated   •717.    Concrete    temperature 

experiments     o~, 

-Art  In  water-works  desi'gn!  ! '. 465 

Asbestos    products    "Papco"    pressed. 

Ash-dumping    dock.    N.    T  ^"q^fi 

^'•P^I^L^.^o-^.^S  5'^.°  "Pavemen'ts." 
streets."   "Roads." 

Asphalt  in  Philippines (nl294 

Asphalt    roof.    Steel-reinforced.    Bos- 


Kan. 


.1264 


ton    reservoir    .  . 
Asphalt     speclflcatlons,' '  Open.'    x,.a.,. 

Cy.     Mandlgo .o,. 

Associated    Pipe   Line   Co il06S 

Astoria    tunnel    flooding    and    recov- 

••«to^^,  ''*!?^v„';*<'-     See   "Baseball," 
htadium        "Motor    vehicles"    and 
proper  names. 
'^'J^."*^-     Ga.--Concrete     cotton     ter- 
minals     and      warehouses      •ngo 

.Xtwood-Dnvis    Sand    c"o''4"'s'hVe"''  Ul'^l 
'^.':5f.':•    Soll-s.-,mpIlng.     Shaw    :.      ;>l228 


>Btln  dam,     Ju.^tln.^Tav'lor ' 'liv 

Australia— Sierl   plant   fn)    256,RaYll 
way    gape     rn)266.    Cement    tVade, 

a;I?J,^,^1k<?   Transcontinental   Rv...(S)44'8 


Ing  schools 
Azimuth    bv 
donald    . 


Cooperative    engineer- 
simple    method."  Mac- 


Pahhltt.  R.   P,    Galveston  storm    •427    iT> 
R»<-'tfl""'J|;   and     plpe-handnng'  ma- 
chine.   Waterloo (n)96 


Backfilling  river  wall.  Cedar  Rapids. 

•1133 
Bags,     Paper     vs.     cloth,     for     lime. 

Kessinger    (n)468 

Eaird.    H.    C.      Perry    Memorial    col- 
umn   cap    »154 

Baker,  M.  N.     Activated  sludge  •164, 

(ns)186,  717 

Balcony,    Chi.    River   warehouse •SI? 

Baldwin,  E.  H.     Elephant  Butte  dam, 

•645,  •696 

Ball,  C.  E.     Alley  problem 871 

Ball  park.  Natl.  League    Boston   371, 
•374,  Seats (n)«511 

BALTIMORE,  MD. 

— Accident  reduction,  G.  &  E.  Co..(n)622 

— Activated    sludge    164 

— Chief   Engineer    (n)812 

— Coal-shipping   pier,    B.    &    O (n)743 

— Drain  concrete  set  retarded 847 

— Mortar  beds   for  block   pavements. 

Compton    276 

— Sewage  works  addition »278 

— Sewer   cleaning   scow {n)178 

— Storm    sewer    bursts (n)524 

Barber,   C.  W.    Pavement-crown  dia- 
gram ^509,  Errata  (n)853,  Syracuse 

practice    (n)  1039 

Barges,    Miss.    Riv.,    with   deck    gan- 
tries        668 

Barges,    Unloading    river,    By    series 

of  chutes    ^1228 

Barlow,  J.   Q.     Treated   ties 1093 

Barnett,  A.  G.,  Jr.   Survey  yarn 1209 

Barometer,   Aneroid.    Reconnaissance 

surveying  with.     Palmer •IISI 

Borometer,  Weather-forecasting  an- 
eroid —  Taylor      "Cycio      Stormo- 

graph"    (n)1200 

Bartholomew,  H.  Newark  street- 
traffic  growth  'sss 

Bartow,    E.     Activated    sludge 1096 

Baseball     park,     Boston     371,      •374. 

Bayles,    G.    H.      Engineers'    military 

training    ".    131 

Beach   protection.      See    "Coast,"    etc. 
Beam.     See  "Girder."   "Plate  girder," 
"I-beans,"  "Structural,"  "Stresses," 
"Testing."  etc. 

Beds.    Camp,    Acme (n)192 

Belt  coupling.   New.   Stewart (n)«1296 

Benchmarks,   Precise-level,  N.  Y    Cy 

Koop    •222 

Benham.  W.  L.     Public  speaking  131, 

How  engineers  earn  fees 372 

Benjamin.  J.  M.    Lighting  fuses 80  4 

Bennett.  R.  Design  of  shore-protec- 
tion works    »9S,   130 

Benton,  J.  R.     Smooth  roads .1188 

Benzol  from  coal  gas (n)1054 

Berger   surveyina:   instruments •198 

Bidder's   case.    Delayed 562 

Bilby's    hydrographic    signals •27 

Bilger.   H.   E.     111.   highways 74.   ^584 

Bin  receipting  and  clipping  machine. 

w^ater-works   (inq.)   Ackerman. .  (n)420 
Binder  course  in  asphalt  pavements, 

The.     Klotz 3 

Bingham,   F.  N.     Asphalt   repairs ^314 

Binghamton   Engineering   Soc 12 

Birmingham,  Ala.  —  Freight  yard 
•1126,   Brick   and   concrete   hillside 

pavements    ^1164 

Bitumens,  Deterioration  of.     Church, 

Weiss     67 

Black  Riv.  bridge  rebuilding.'  'sml'th, 

Blaekmer's,  A.  E..  water-wks.  prac- 
tice   »ii63.    (n)^944 

Blair.  ^\ .  P.  Sand  vs.  mortar  beds 
for    brick    pavements 903 

BLASTING 

See  also  "Drill." 

— B.  C.  Copper  Co.'s  large  blast (n)93 

— Cap  crimper.  Du  Pont (n)^4«0 

— Concrete       pillars      under      water. 

Smooth-break  blasting  of (n)608 

— Detonators,    Du    Pont    delay    elec- 
tric    '.  .  .  .  (n) '528 

— Ditching  by  dynamite-^Cost .'!.'.  (n) 898 
— Drainage.  Dynamite  for.  Phila. .  (n)848 

— Explosives  production.  U.  S (n) 525 

—Pacing  off  cliff,   N.   Y.   Cy (n)^36S 

— N.    Y.    subway    accident    •eST.    •662, 

716,  755.  758.  762.  S14,  853,  909 
— Piles.  Loosening  ground  for.  James 
558,  How  to  light  fuse.  Martin 
707,  Lighting  with  hot  iron. 
Nyreen.  Benjamin  804,  Sharkey 
1091.  Lighting  with  fuse.  Cain 
•1285.   With   hardwood.      Grundel 

1285.    Cope's   method (n)800 

— Pocket       blasting       machine        Du 

„  Po"*     ■ •. (n)^432 

— Powder-house  distances.   Safe.   Bu- 
reau  of  Mines    754 

—Quarry   blast,    76.000-ton fn)1136 

— Rock,     Dobying    subaqueous.     Fla. 

— Rock        excavation.        Subaqueous. 

„,Phelp8    ..    •968,   •1020.  •1062 

— Slide.    Stopping,    with    explosives,.    '24 
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Boardman,    H.    P.      Nev.    earthquake. 
„      ,         „  •1222.  1233 

Boat.       See     also     "Scow,"      "Ferrv," 
"Submarine,"     "Torpedo."     "Steam- 
er." 
Boat — Oil-burning       tug       "Mexpet," 

Boats — Drill     barges.       Phelps     ^968, 

„      .       ,,.         „.  '1020,  •1062 

Boats — Miss.    Riv.    barges   with   deck 

gantries    668 

Boats,  Unloading  river,   by  series  of 

chutes     ^      •1228 

Boiler  code  adoption,  A.  S.  M.  'E.'.(n)ll65 
Bo''er     firebox,     Grateless     Furnace 

Co.  s     (n)*768 

Boiler     house.     Public     Service '  'Elec. 

„  Co- s   ■• •Ills,   •1260,    (n)940 

Boiler.    Tractor   hauls   big (n)»754 

Bolt    Hot.  on  bridge,     Justus •1285 

Bond.      See  also  "Finance." 

Bond   issue,    N.   Y.    Barge   Canal   706, 

Bond  issue.  N.  Y.  Cv '"'    ^"^Wo 

Bond    issues   desirable.   Series — N    Y 

Constitution    227 

Bonds,    Cincinnati,    Vote    'on.' .'.'.'.'."(1^)958 
Bonds,  Cleveland  voting  on   910,   945. 

Bonner,  J.  H.     Logging  surveys  132, 

Bonus  system  tunnel  driving.  Mc- 
Farland    401;     ^ig 

Boring  for  depth  of  railway  fills'  over 
marshes    (n)754 

^'i'^'"^,"'"''^'"-'"'^''^'"  holes  in  piles. 
Machine   for.    Chicago    •3x5 

Borings.  Deepest,  in  world (n)82 

BOSTON.  MASS. 

— Cambridge    subway    contract    466, 

Musson    759 

—^'^^^o^-'^or-k     activity .  .'.'.'gse,   "(11)1006 
—Natl.    League    ball    park    371,    •374. 
■o    ■    .  ,,    „  (n)«511 

—Rainfall    Heavy    (ns)142,   286 

— Reservoir        roof,        Reinforced-as- 

phalt    .......    1264 

—Reservoir    stripping.      Stearns ^302 

— bewer    flooding.    Automatic    pumps 

prevent.      Dorr 1155 

— Tunnel     ventilation.     East     Boston. 

— Unprofitable    street-car    traffic 8S 

— Water  main  through  storm  sewer. 

Boulevards,    San    Francisco.     Owens, 

Bowie    C.   P.     Burned    oil   tank    •97'6. 

Pumping   crude    oil    »1068 

Bowl  and  slips  for  recovering  tools. 

Bracket    Dexter,   Death   of   •477,   Me-'^^^ 

moria!    prize     CnMim 

Brady.  K  J.  Table  of  feet  'in  deci- 
mals   of    mile    1279 

Brake.      Hoisting-engine      automatl'c, 

^ake    (n)*1200 

rJ^^J-J'  fT°t'-  consumption   In. . .' ! . .  (n)403 

Brazil.  Making  cement   in    (n)491 

Breakwater    extensions.    Chicago ^740 

^'".\%'l  Sct  ^-  J"<^'^  elevatlon.^Lynn 
•533,    New    Eng.    sand    and    gravel 

plant    "         •i'>04 

Breed,  HE^     Storm  King  Highway .'.  ^721 

fariok   and    tile   production (n)1220 

Brick    handling   with    gravity    roller 

conveyors.       Conant •834 

Brick    pavement.       See    "Pavements" 

and   cross-references    from    It 
Brick     pier     load     tests,     Bureau     of 
standards.       Griffith.    Bragg  •242 

Brick  test    A,  S,  T.  M.  .  .  .    .       41 

Brick  tests.  Flat  or  adjustable 'bear- 
ings in.     Baker,   Suss fn193t 

Brick.  "Vltrifled."  Orton  171,  Mar- 
burg      276 

Brick.    Wheelbarrow    for,    Aberthaw 

Const.    Co.'s.      Conant •701 

Bricks.  Heat-insulation.  Armstrong 
Cork    Co.'s    "Nonpareil" (n)240 

BRIDGES 

:??S  ^'.^.°  '"V^'aduct,"  "Accidents." 
Flood." 

— Abington.  Mass.— Light  ornamental 

park    bridge    •97 

— .Akron  ornamental  bridge  of  slag- 
concrete — High    arches •769 

—Black  Riv.  bridge  of  Wheeling  '& 
L-  E.— Rebuilding  piers  Ind 
abutments.       Smith     »104« 

— Bost.  &  Me.  bridge.  Hudson  River 
near  Mechanlcsvllle — Piecemeal 
erection:  two-story  falsework 
Lemcke    •ini;? 

-Can.  Pac.  240-ft.  plate-girder 
swing  -  bridge  over  Lachlne 
canal    (n^^898 

—Chattanooga       bridge       falsework 

swept  away  by  flood 1291 

— Ches.  &  O.  Northern  long-span 
continuous-truss  bridge  over 
Ohio  at  Solotoville  •64,  Sinking 
^yi-."^""  P'*''"  ^y  ope"  dredging 
•1274.  Little  Scioto  viaduct 
work.     Watters   •1131 
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BRIDGES — Continued 

—Chicago.  Jaclcson  St.  bascule- 
bridge  proBieas  'ISS,  Derriclv 
tailuie     in)'511 

— Chicago.  Lake  St.  double-deck  bas- 
cule bridge.  Voung  '876.  Sub- 
structure. Young  •934.  Work 
progress    '1267 

—Chi.,  Burlington  &  Q. — Ohio  Riv. 
bridge.  Metropolis.  III. — Largest 
plain  truss  ever  built;  silicon 
steel  used;  loading  '230.  Platte 
Riv.  bridge  near  .Vshland.  Neb.. 
Rebuilding — Plate  girders;  using 
old  ones;  piers;  foundations; 
caissons.      Merriam     '728 

— Cleveland — Brooklyn-Brighton  via- 
duct   fast    concreting •481,    515 

— Cleveland — Clark  Ave.  steel  via- 
duct— Hailing  (n)320.  Piledriv- 
ing    destrovs    tunnel •404 

-Cleveland — Detroit-Superior  via- 
duct steel  arch  '283.  *366.  •813. 
tn)766.  Handling  steel  centers 
for  concrete  arches  •462.  Meas- 
uring cement  and  water  509. 
Soil-oearing  test  •tiol.  Earth- 
backed  abutments  for  concrete 
arches  ^786.  Sawmill  for  forms 
•986.    Concrete    tests tn)320 

— Concrete     slab     bridges.     Casting, 

P.    R.R.     Schruffer ^120 

— Concrete  viaduct.  Ornamental  and 
cheap,  Cailon  Cy.,  Colo.  Hard- 
man    ^241 

— Concreting  arches  between  I-beams 
for  highway  -  bridge  floors  — 
Whiled's  method,  Penn. ;  Ben- 
nett's,   Conn (n)*30 

—Coshocton.  O..  Rebuilding  Penn. 
Lines'  Muskingum  bridge  near; 
sliding   laterally    into   place •lOS 

— Creosoting   and   stringer   strength, 

(n)89S 

—Del.,  Lack.  &  West,  bridge,  Buf- 
falo— Deep  piers  sunk  without 
air   '70.    (n)263 

— Flood     wrecks     masonry     bridges, 

Chatauqua  Co.,  N.  Y.     Acheson.  .'046 

^Harlem    River,    N.    Y.,    swingbridge 

floated  into  place ♦429,  '437 

— Harrisburg — Rounded  pier  nosings 
of  Cumberland  Val.  bridge 
(n)704.   Tie-rods   in   tubes.  ...  (n)  1087 

^Herkimer,  N.  Y.,  concrete  bridge 
damaged  by  slip  of  approach 
embankment.     Clark    'TTl 

. — Howe  bridge  of  unstiffened  tim- 
ber. Knight's  Landing,  Calif. — 
Failure    *222 

^Hudson  Highlands,  Steel  -  arch- 
highway  bridge  over  Popolopen 
Creek,  Palisades  Interstate  Park; 
various  designs  submitted  •856, 
Concrete  arch  too  costly.  Con- 
crete Engineer  901,  Another  Con. 
Eng.  1045.  XormansklU  viaduct. 
Yates    •1286 

— 111.  highway-bridge  shopwork  in- 
spection     (n)S60 

— Indianapolis,  Construction  of 'Wash. 

St.   concrete  arch   bridge *1142 

— Jacksonville.     Fla.,     bridge     work, 

(n)416 

— Kan.   Cv.   So.  bridge  in   flood ^45 

— Louisville  &  Portland  canal, 
Strauss    lever-lift    bridge     over, 

•123,  (ns)277.  420 

— Luten  concrete  patents  decision 
1054.  1089,  ^1094,  1138,  Camp, 
Eddy    1236 

— Lvnn  track-elevation  —  Concrete- 
masked  steel  bridges;  open-deck 
bridges    with    solid    floors •536 

— Mattoon,     111.  —  Concrete     bridges 

over    depressed    tracks '110 

— Memphis  bridge  falsework  washed 

out  by  flood 1291 

— Mex.    Ry.,    Double   bridge   on 'lOlS 

— Minneapolis  bridge  over  Miss., 
2.223-ft.  concrete-arch  built  on 
reverse   curve.      Richter •1268 

— Miss.  Riv.  bridge.  Keokuk,  recon- 
struction      ^260 

— X.  Y.  Cv — Hell  Gate  bridge  prog- 
ress •236,  706,  *708,  'Ward's  Isl. 
backstay    anchorage (n)*560 

■ — N.  T.  Cy.-— Queensboro  Bridge  pav- 
ing  problems    *3S6 

—yi.  Y..  N.  H.  &  H.  to  build  Thames 

Riv.   bridge.   New    London 1053 

—X.  Y.  St.  Barge  Canal — Erecting 
nevr  trusses  on  bridge  and  dam. 
Rotterdam  Junction.  Browne 
•173.    Winter    drilling    •266 

— Nickel  Plate.  Chi. — Steel  skew 
bridge  with  long  plate  girders 
•890.    '1105.    Errata {n)1287 

— Paint,  Good,  Carmi,  111.  515,  New- 
burvport,  Mass.  Sanborn  613, 
Marshall   707 

■ — Parkersburg    -    Ohio        suspension 

bridge   (n)llOl 

— Phila.,  Better  looking  city  railroad 

bridges    682 

—Philippine  bridge — -Blasting  for 
piles;  lighting  fuses  558,  707.  804. 

1091.  '1285,   (n)800 
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BRIDGES — Continued 

— Pier,  Wire  and  rock  mattress  to 
protect.  Grand  River,  Colo. 
Fisk     986 

— Pittsburgh — N.  S.  Point  bridge 
•908.  Decorating  Monongahela 
bridge  with  structural-steel  por- 
tals      'lOSC 

— Plate-girder  bridge.  Building,  with 
locomotive  crane,  Miamisburg, 
O 'IITO 

— Portland,  Me.  harbor  bridge,  con- 
crete and  steel  ^824,  851,  •SSS. 
Combined  suspension  and  expan- 
sion  joint    •828.    Manhole    form.. '796 

— Portland.  Ore.  —  Columbia  Riv. 
bridge  and  others — Long  embed- 
ment of  piles  in  concrete  piers.. 
Howard    133 

—Providence        racetrack  —  Timber 

bridge    (n)«Bll 

— Quebec    bridge    work    •473,    Camp 

and   yards    •748,    (n)670 

— Railing,   Concrete  and   pipe.  Honey 

Creek   bridge,   O.     Ruhling '795 

— Ry.  Bridge  &  Bldg.  Engineers' 
convention — Concrete  and  timber 
trestle    bridges,    etc 858 

— Redbank.  N.  J. — Hubbard's  curious 
bowstring  bridge  across  Nave- 
sink  River  fails.  Bridge- 
builder     •784 

— Rhode  Isl.  inspection  and  main- 
tenance  of   highway   bridges. ..  .'604 

— St.  Lawrence  bridge  of  N.  Y.  Cent., 
Lifting  trusses  to  adjust  rollers. 
Welty    •SSS 

— St.  Louis  concrete  viaduct.  Mar- 
tin      •725 

— St.  Louis  Municipal  Bridge  3-mile 
approach  viaduct  •454,  Day- 
labor      organization,      etc.      •eOS, 

(ns)142.   718.   815 

— Schuylkill  River,  Rapid  erection  of 
temporary  timber  bridge.  Cor- 
son     "268 

—Sibley  bridge.   A.,   T.   &   S.   F.,   bal- 

asted    timber    floor '1156 

— Snow  load,  Alaska  bridge (n)^416 

— Spokane  steel-truss  bridge  col- 
lapses    by     eye-bar     failure     1283, 

1289,   (n)1245 

— Springfield,  Mass.,  Old  Conn.  River 

bridge    at    (n)«S2 

— Steel,  Alloy,  in  bridge  work.  Wad- 
dell   714 

— Steel   in   bridges.   More 129 

— Toledo,   Cherry   St.   bridge — Use   of 

tremie.     Chase   1167 

— Washington.  D.  C.  —  Replacing 
water-main  bridge,  Rock  Creek, 
with   concrete   arch •IISS 

— Water-pocketing      in      two  -  angle 

member    (n)  565 

— -Youngstown  bridge.  Stray  cur- 
rents on.     Justus *12S5 

Briggs-Chicago    sweeping    machines, 

♦727 

British    cement    specification 1123 

British    engineers'    unemployment...      85 

Broadway   with   cover  off (n)^559 

Brockton,   Mass. — Activated   sludge. '167 

Bronx  Valley   sewer  litigation. ...  (n)142 

Bronze.   Government,   specifications..      38 

Bronze  troubles.  Catskill  Aqueduct 
69.  572.  Autogenous  -  welding 
strains.    Miller 805 

Brooklyn,  X.  Y. — -Activated-sludge 
experiments.     Baker  167,  Fort ^214 

Browne,  W.  R.  Erecting  new  trusses 
on  canal  bridge  and  dam  •173, 
Winter    drilling     •266 

Buchanan,  G.  B.  Rebuilding  rural 
roads    in    South ^446 

Buck  Hill  Falls  hotel  sewage-treat- 
ment   plant    ^346 

Bucket,  Grab,  with  motor,  Mead- 
Morrison  (n)^28S 

Bucket.  Hayward  "Multi-Power" 
orange-peel    *71 

Bucket.  Home-made   excavator *78 

Buffalo.  N.  Y. — D..  L.  &  W.  bridge 
piers  ^70.  (n)263.  D..  L.  &  W.  to 
have  new  coal  pier  1148,  Bargt 
Canal  terminal  '1124,  L.  V.  freighi 
terminal    in)1245 

Bugs   bore  leaded   cables •lOOe 

Building  Data  League,  The 281 

BUILDINGS 

See  also  "Concrete."  "Floor," 
"Roof."  "Columns."  "Foundations," 
"Structural,"   etc. 

— Casement.    Zahner    steel (n)^1104 

— Champlain  Bldg..  Chicago.  Wreck- 
ing    (n)272 

— Chicago  building.  River-front  ap- 
proach to — Reid.  Murdoch  & 
Co.'s   •SIT 

— Cincinnati  buildings  storm-dam- 
aged     •140 

— Circle     Bldg..     N.     Y..     concreting 

•458.    (n)559.   Foundations •632 

— Coal    breaker.    Rapid    erection    of 

steel.   Markle.    Phillips '1 

— Concrete       cottages.       Humphrey's 

method   for  building.     Drayer.  .'llie 
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BUILDINGS— Continucil 

— Cotton  warehouses.  Concrete.  At- 
lanta     •1190.    (na)10S7.   1135.   •12S0 

— Delco  Bldg..  Dayton,  concrete  mix- 
ing   554.    Reinforcement '974 

— Farrell    Fdy.    &    Maoh.    Co.'s    mill — 

Brick    conveyors    •834 

— Ford  buildings.  Concreting — Buf- 
falo   ^1083,    Cleveland •1180 

— Fore  River  shop.     Koon   (n)656 

— Forestry  bldg.,  Univ.  Wash.,  en- 
dangered   by    rot ^1221 

— Foundations,  Sinking,  through 
steel  and  concrete  on  HulTman 
House  site,  N.  Y 'SSS 

— Freight      station.      Double  -  deck. 

Pittsburgh      ^496 

— Horticultural    Palace    dome.. •112,    •208 

— 111.  Bldg.,  Champaign — Retaining 
wall  failure  that  was  not  a  fail- 
ure.    Smith    1229 

— Inspector,       Assistant       Building — 

Wis.   exam,   with   theater  plan..^ll28 

— Mass.   Tech.   buildings •340.   '385 

— Mo.    Ath.    Asso. — Cantiltver-frame 

cornice    •lOei 

— New  Eng.  Bldg..  Cleveland — Side- 
walk  shed   with   show    windows. 

(n)^1040 

— N.  Y.  Cy.  code  revision. ...  (ns)  139,  429 

— N.  Y.  Cy.  Municipal  Bldg <n)622 

— Newark,  N.  J.,  street-ry.  terminal 
and  utilities  bldg.  ^836,  850,  Col- 
umns over  clearways  •991, 
Waterproofing   838,  1044 

— Penn.  regulation  advance (n)779 

— Potter     building,     N.     Y. — Jacking 

tests  on  piles   '659 

—Public  Service  Elec.  Co.'s  Esses 
power  house — Foundation  •1113, 
Steel  framing  •1260,  Temporary 
wall    (n)940 

— Rensselaer  Polytechnic  buildings.  .^475 

— Tile,     Hollow,     wall     specifications 

(n)93 

— Traymore  Hotel,  Atlantic  Cy. — 18 
stories;  pile  foundation;  mush- 
room slab  floor;  domes,  etc,  ^18, 
Construction    work     '80 

— U.   S.  Interior  Dept.   building — New 

contract  form   109 

— U.    S.    Treasury    Dept.'s    reform    in 

costs  for  post  offices,   etc (n)239 

— Wall.     Cage-construction,     cracks, 

Pittsburgh     (n)944 

— Warehouse,  Midland,  Chicago,  Con- 
creting  plant    ^289 

— Wm.  Penn.  Hotel  work.  Pittsburgh. 

•1132 

Bulb  angles  and  beams   rolled. ...  (n)911 

Bulkhead.  Concrete  and  sheetpiling, 
Jacksonville  wharves.  Menden- 
hall     •772 

Bunnemeyer.  B.  April  floods.  Tex. 
152,   Galveston   storm    '424 

Bureau.     See   "U.   S." 

Burgess.  G.  H.  Federal  railway- 
valuation    work     12 

Burma,  Stream-gaging  in   •607 

Buying  a  pig  in  a  poke 946 

Byrd.  J.  H.     Concrete-Joist  test •1134 

C 

Cab  signal.     See  "Signal." 

Cable    oiling    car.    Aerial,    Broderlok 

&   Bascom    (n)*144 

Cable   railway,   Hamilton   Inclined...    '49 
Cables,     Electric.      See     also     "Elec- 
tricity." 
Cables.        High-tension.        Carquinez 

Straits   ^248 

Cables.  Leaded.  Bugs  bore •lOOe 

Cableway.       Conveying      Studebaker 

auto,   parts  by (n)^512 

Cableway.  Mt.  Blanc •I 216 

Cableway.  Sand  and  gravel •1204 

Cableway.        Temporary        traveling. 

Goldfield    mines    '753 

Cableways.    Aerial.    Cost   of (n)5$0 

Cableways.   Elephant   Butte   dam ^045 

Caf€  service.   P.  R.R.  day  coach ^284 

Cain.  L.  B.     Lighting  fuse ^1285 

Cairo.      Egypt  —  Sewerage     system. 

Corthell     •545 

Caissons.  Floating  concrete.  Port- 
land bridge    •867 

Caissons.    Steel   and   concrete.   Platte 

Riv.    bridge     "729 

Calaveras   earth   dam   progress '1254 

Calcium   chloride  to   hasten   concrete 

setting    (n)1232 

Calcium.  Effect  of.  on  concrete  sand. 

Saville     '1242 

CALIFORNIA 

— Examination  for  construction  engi- 
neer     1081 

— Excess    condemnation    killed 900 

— Pumping  crude   oil.      Bowie •lOes 

— Rainfall    records.    Southern    Calif. 

(n)948 
— 'Water-power  control.  Lundgren..  601 
Calking      tool.      "Revelation"      pipe. 

Water   'Wks.    Equip.    Co.'s (n)^864 

Camera    for   sand    photomicrosraphy. 

(n)»240 
Camera.      Meter-reading.       Eastman. 

(n)^480 
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Cameron,     J.     C.       Nashville     water- 
works     1196,    1233 

Cameron    scptlc-tank    decision 667 

Camp  and   yards,  Que.   bridge 'TJS 

Camp  beds.  Acme   t"Hi  . 

Camp,   F.   A.      Concrete   patents 123t) 

Camp  sewage  treatment,  Y.  W.  C.  A. 

Taylor  •1219 

Canadian  boundary  survey (n)55 

Canadian   cities.   Electricity   in 1117 

Canadian    Govt.,    Testing    surveyors 

tapes   by.      Macdoriald •414 

Canadian  Soc.   Civ.   Kngineers '127 

Canadian    power-development    activ- 
ity         <5» 

CANALS 

See   also    "Irrigation." 
— Irrigation    canaJ,    Enlarging,     Mo- 

desto  Dlst.,  Calif.     Heron '436 

—Irrigation  canals,   Modesto,  Trans- 
mission losses  from.  Heron   •583 

1001 

— Lake    Wastiington    lock '247 

— Louisville      &      Portland      Canal — 

Cofl'er-dara    failure     '764 

— Morris  Canal  decision,  N.  J 1137 

— New  Jersey  stiip  canal. .  (.ns)1101.  114'J 
— N.  Y.  St.  Barge  Canal — Erecting 
new  trusses  on  bridge  and  dam. 
Rotterdam  Junction.  Browne 
•173,  Successful  winter  drilling. 
Browne  '266,  Navigation  aids — 
Buoys;  beacons,  etc.  253,  Cayuga 
&  Seneca  canal-dam  blowout 
•570,  Buffalo  terminal  •1124. 
Bond  issue — Satisfactory  alter- 
native 706,  Vote  on  it  910.  (n)9oS, 
Hydraulic-dredge  record  (n)'80O, 
Portable  compressor  (n)*992. 
Prospects  (ns)891,    1212 

■ — Panama: 

Beaching  vessels  for  repairs. ...  (n)367 

Coaling  stations.   Large ^254 

Crane  "AJax"  failure — Allowance 
for  transverse  strength  in  col- 
umns  S3,  Monniclie.  Cooke.  Welty     86 

Earnings   in    11   months    (n)93 

Flagpole,    Concrete.      Uobson ^452 

Foreshore   structures    (n)291 

Internatl.      Engineering     Congress 

addresses    660 

Lock-gate  test-pieces.  Doctoring..   7U2 
Report,    Goethals'    annual — Slides; 
water-supply;   Balboa   dry   dock; 
vessel-measurement    blunder. . . .  1287 
Salt   water   entering.      Whitham.  .  .♦246 

Traffic  for  first  year (n)524 

Slides  756,   763.   •861.    (ns)    622,  718, 

S15,  1101,  1245 
Slides,  Claims  for  closing  by....Cn)862 

Slides,   Commission   to  study 1149 

Slides,   Daily   surveys  on 691 

Slides,  Goethals'  reports  on  ^1009, 
1041.     1287,     Transcona    elevator 

case.      Gaffney    1189 

Slides  or  leaks?  802 

Towers,  Clean-up  work  after  erect- 
ing radio  28,  Maker  of  steelwork, 

{n)185 
— Pittsburgh-Lake     Erie     canal     has 

new    directors    {n)908 

— Sea   water   to   rise   in    fresh   water 
canals,  Panama  and  Lake  Wash. 

Whitham    '246 

— Soo  canal  lock  No.  4   (n)94 

— Towing      system,      Dortmund-Ems 

rail   tn)291 

— Tunnel,     Marseilles-Rhone     Canal. 

Corthell   •386,   Wagner '803 

— Turners    Falls.    Mass.,    plant '202 

^Vistula  and  Oder  canal (n)lS9 

Canary  birds.  Tunnelling  with. . . .  (n)898 
Cannon,  S.   Q.     Concrete-lined  reser- 
voir.   Salt    Lake     Cy ^1249 

Caflon   Cy.,   Colo. — Concrete   bridge.. •241 

Cantlleverlng    purlins.      Sartz ^1227 

Canton,   O. — <)utlet   fall   sewer '264 

Cap  crimper.     Du  Pont (n)^480 

Capital  and   labor.  Division   of  earn- 
ings  between    180 

Car,   Coal.    Panama  Canal •255 

Car,  Day  caf ^,  P.  R.R ^284 

Car  dumper,   Toledo  coal  dock ^520 

Car  ferrj-,  C.  B.  &  Q.'s.  on  the  Ohio 

•599,   Portable  stop  for  Incline. ..  .♦221 
Car   ferry   steamer.   Prince   Edw.   Isl, 

(n)741 

Car    ferry,    Vancouver    (n)1054 

Car,   Gasoline-electric,   N.   Z (n)295 

Car,    LarRe    coal     Erie (n)137 

Car    lighting    patent    decision,    Elec, 

(n)9i 

Car.    Proposed    standard    box (n)491 

Car    pullers.    Stephens-Adamson,    for 

switching     299 

Car,  Round-bottom  tiltlng-body  dump 

ore.    Orenstein-Arthur-Koppel     (n)*816 
Car  stop  for  yard  tracks,  Saunders. ^1129 

Car    unloader.    Snow    coal •SOO 

Car  wheel  tread  contour  change  pro- 
posed      (n)46 

Car  wheels.  Built-up.  declared  inade- 
quate— I.  C.  C.   Investigation  of  C, 

M.  &  St.  P.  accident 'll 

Car.     See  also  "Cars." 

Caracas      water-supply.      Protecting, 

(n)973 
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Carnegie  I-beams   rolled (n)621 

Carpenter,  G.  A.  Rainfall-rate  deter- 
mination,   Pawtucket *148 

Carpenter,  H.  Astoria  tunnel  flood- 
ing and  recovery •673,  705,  •736 

Carpenter-O'Brien    lumber   docks.  ..  .•494 
Carquinez  Straits,  Transmission  line 

across    ^248 

Cars.     See  also  "Car." 

Cars,    American    steel,    for    Russian 

railways   '951 

Cars,  Automatic  track-inspection..  ( n)  128 

Cars,    Railway-scale    testing    (n)622 

Cars,  Small,  to  compete  with  jit- 
neys       610 

Cars,    Street-ry.,    Christiania (n)63 

Cascades,      Los      Angeles      aqueduct. 

Heinly    •^SS 

Case,  G.  O.  Coast  erosion  and  pro- 
tection,   L.    I.   and  N.   J.   '348,    •388, 

•438,    Gulf   coast   erosion *1072 

Casement,     Zahner    steel,    for     wood 

frames     (n)'1104 

Castings — Buying  a  pig  in  a  poke..    946 
Catenary,      Hydrostatic,      flume      on 
Brooke    concrete    aqueduct.      Muc- 

kleston *58 

Gats   explode   gas   tank     (n)23 

Catskill       Aqueduct.         See       "Aque- 
ducts." 
Cattle-shed  sewage  disposal. .  .1140,   11S9 
Causeway,    Galveston,    in    storm    417, 

•424,  427,  466.  ^469,  758 
Cave-in.      See     "Earthslides,"     "Acci- 
dents." 
Cedar    Lake    reservoir — Contractors' 

bid    case   609.    Leakage    report 1053 

Cedar    Rapids,    la. — BackflUing    river 

wall    'IISS 

Cement.  See       also        "Concrete," 

"Grout." 
Cement    and    concrete.    Am.    Soc.    for 
Testing       Materials       on       39,       69, 
(n)«240.  Finer  grinding  and  higher 

SOj   content.     Bates    138 

Cement  and  water  measuring  in  mix- 
ing plant,  Detroit-Superior  via- 
duct        509 

Cement  fineness,  Analyzer  for.  Bu- 
reau   of   Standards    475 

Cement    for    roads.    111.    may    buy..Cn)189 
Cement    gun    for    relining    brick    and 
ashlar    sewers,    St.    Louis.       Chiv- 

vis     •939 

Cement,  Handling  bulk,  road  con- 
tract     (n)1030 

Cement  lining  D.,  L.  &  W.  tunnels 
with  Brown's  atomizer  •gSS,  Re- 
pairing Chi.  Gt.  West,  tunnel  arch. 

(n)9S9 
Cement  lining  L.  &  N.  tunnel  by  com- 
pressed  air    •lOSS 

Cement  making  in   Brazil    (n)491 

Cement     plant.      Blended,     Elephant 

Butte     '649 

Cement  plant,  Knickerbocker,  earth 
slippage      285,      *330,      Locomotive 

crane    (n)»126 

Cement  plant.  Municipal,  Los  An- 
geles     (n)189 

Cement  plaster  walls  of  Imhoff  tanks 

and  sprinkling  Alters,  Fitchburg..  *4 
Cement,   Portland   Casalesi,   Italy....    714 

Cement  specification,   British 1123 

Cement  trade  of  Australia (n)475 

Cement,   Why   not  sell,   by   bag      ....    275 
Cemented    pipe    joints.    Long    Beach, 
Calif.      1044,      1047,      Los     Angeles. 

Mulholland     1284 

Chace.    T.    F.      Horticultural    Palace 

dome    *112,  ♦20S 

Chadsey,   W.   W.     Garbage-reduction 

odors    133 

Chain    drive.    Levee-drainage    pump, 

•581,   804 
Chain   drive,    5,000-hp.,    for   Ida.-Ore. 

Co.'s  Ox-Bow  hydro-electric  plant.  •544 
Chain  drive.  Variable-speed  pump.. •919 
Chain  ties  on  column  forms.  ...  (n)*1280 
Chainmen,  Warning  to.  Russell.  .  (n)224 
Chains    to    feet.    Table    of.      Foulds, 

Thorup    SOO 

Chair  for  reinforcing  bars,  Shop- 
Fabricated      Reinforcement      Co.'s. 

(n)*3S4 
Charleston   Navy    Yard   torpedo-boat 

berth    •872,   •926,   946 

Charlotte,  N.  C. — Laying  street-rail- 
way  track    without    ties.      Horton, 

•594,    611 
Chart.     See   also   "Diagram." 
Chart,      Concrete      cost      computing. 

Hoover    ^795 

Chart  solvinc:  tan  C  =  cos  A  tan  B. 
Keuffel    &    Esser    Co.'s    "Brunton," 

(n)«960 

Chase,    C.    E.      Use    of   tremie 1167 

Chattanooga,  Tenn. — Flood  damage 
1291,    Municipal    ownership    of   wa- 

ter-wks (n)1198 

Chemical  engineering  course,  Colum- 
bia       715 

Chemulpo,   Korea,   tidal  lock (n)1067 

CHICAGO,  ILL. 

— A.,  T.  &  S.  P.  freight  terminal..    (n)93 
— Breakwater     extensions     •740 


Page 
CHICAGO,  ILL. — Continued 
—Bridge,  Jackson  St.;  progress  ^186, 

Derrick   failure    (n)*511 

— Bridge,  Lake  St.  double-deck  bas- 
cule.     Young    '876,    ^934,    •1267 

— Garbage-recovery   plant — No   lease 

tn)862 
— Lamp-posts,        Concrete,        Lincoln 

PaVk    'Sfg 

— Motor  racetrack    ^488,   ^1166 

— Municipal  pier   ....168,  'igS,   'SOe,  •315 
—Packing    houses.    Activated    sludge 

at    (ns)llOl,    114S 

— Railway  -  terminal  improvements 
42,  Electrification  and  smoke 
abatement     1141,     1186,      (n)1024. 

Public-utility  subway   *1157 

— River-front      approach       to      Reid, 

Murdoch  building    •SI? 

— Sanitary   Dist.   finances. ..  (ns)958,   1154 
— Sewer,    Constructing   Calumet   con- 
crete   intercepting    sewer •1224 

— Stockyaids-^Activated     sludge....    166 

— Stockyards   trenching    '842 

— Subways,     Street-railway     (ns)863, 

1149 
—Track  elevation,  N.  Y.,  C.  &  St.  L. 
(Nickel   Plate)    'SIS,    '888,    'llOb, 
Errata    (n)     1287,    Chi.    &    West. 

Ind , '1275 

— Trailer  car.   Legal  conflict  on...(n)95S 
— Water-meter  maintenance  cost.,  (n)  285 
— Water-works — Motor-trucking. .  (n)317 
Chicago  &  N.  W.     See  "Railways." 
Chilean      railway-shop      competition 

(n)285.  Harbor  derrick (n)1155 

Chimney.     See  also  "Stack." 
Chimney    design.    Three    points    in — 
Lining:   lightning  protection;   table 
of  wall  thicknesses  of  radial  brick 

chimneys.     Kellogg  Co '77 

Chipman,    W.      Tank    bursts 'Seo 

Chittenden  H.  M.  Should  ferry  ser- 
vice be  free?  264,  Tidal  infiuence  on 

artesian    well   at   Seattle *492 

ChivviB,    S.      Sewer    inlets    '652,    Ce- 
ment  gun    for    relining   sewers. ..  .'gSO 
Chlorine.     See   "Water   pollution  and 

purification." 
Christiania,    Norway — Street    cars..(n)63 

Chromic  iron-ore  production (n)32u 

Churchill,  F.  A.  Making  the  most  of 
the      working     season      on      public 

works    89 

Chutes,  Unloading  river  barges  by 
series  of   •1228 

CINCINNATI,    O. 

— Bond  issues.  Vote  on (n)9-58 

— Buildings   suffer   from    storm ^140 

— Hydrants,    High-pressure    fire •153 

— Rainfall,   averages.     Crohurst •783 

— Street-railway    track    relaying.  ..  .'362 
Circle    Bldg.,    N.    Y.,    concreting    *458. 

(n)559,     Foundations •632 

Circleville,    O. — Typhoid    suit 631,    659 

City.      See    also    "Municipal,"    "Com- 
mission," cities  by  name,  etc. 
City   Dept.   of   Operation,   San   Diego, 

(n)lS7 
City     development.     Orderly — N.     Y. 

Const,   amendment    614 

City  engineer,  Houston,  recognized..    130 
City    engineering     oflice,     Muscatine, 

(n)^1040 
City    owned    utilities.    State    control 
of    658 

CITY  PLANNING 

— Alley  problem.    Ball 871 

— Honolulu  civic  center (n)1095 

— Queens    Borough,    N.     Y.      Tucker, 

•638,  659,  *6S9 

— St.  Paul,  etc.;  planning  improve- 
ments      1187 

City   receivership,  Nashville 284 

Civil-service  efficiency-rating  rules, 
St.  Paul  1067,  Exam,  for  water- 
works engineer,  St.  Paul 1071 

Civil-service  exam,  for  Assistant 
Building  Inspector,  Wis •1128 

Civil-service  exam,  for  construction 
engineer,   Calif 1081 

Civil-service  exam,  for  engineer- 
draftsman    1107 

Clark,  A.  T.  Slip  of  approach  em- 
bankment damages  concrete  bridge, 

•771 

Clarke,  W.  E.     New  London  pIer...^lu2S 

Classification  of  technical  literature. 
Cutter     132 

Clearing  and  grubbing.  Highway 
specifications  for.     Harris *1240 

Cleary,  A.  J.  Laying  out  fall  sewer 
•413,  Twin  Peaks  tunnel  'Seg,  Con- 
crete  road    •1158 

CLEVELAND,  O. 

— Bonds  and  franchises.  Vote  on  910, 

945,  (n)862 

— Brooklyn-Brighton  viaduct  con- 
creting    •481,  515 

— Clark   Ave.   viaduct   railing    (n)320, 

Piledriving  destroys  tunnel ^404 

— Cleveland  Engineering  Soc 1042 
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Detroit-Superior  viaduct  •283,  •366, 

•462,  509,  'GSl,  •TSe,  •SIS,  •9S6, 

(ns)320.  766 
— Garbage-reduction     Question.       Di- 

mocli    228 

— Municipal  electric  costs 8»9 

— Nickel    Plate    viaduct    Are    damage 

and  repair   •1037 

—Pier,   9th  St.,  Lake   Erie •258,  274 

— Pumping:     station.     Kirtland     '886, 
Correction      1044,      Pointers     for 

comparison    1253 

— Railway    electrlflcation    (n)334 

— Railway    terminal    facilities.   New, 

238,    910    (n)862 
— Sewage   testing — Activated   sludge, 

167,    (n)571 

— Street  ry.   rights  of  way 274 

— Street  signal.  Semaphore-type. .  (n)^511 
— Water    -    works      tunnel      concrete 

work    (n)'1232 

Cliff,     Facing    off    overhanging.     Ft. 

Horn,    N.    Y.    Cy (n)^36S 

Clough,    A.   M.      Track   force   for   re- 
newing rails   '752 

Coal,   American,   for   Greece (n)622 

Coal  ash,  Fusibility  of 67 

Coal     breaker.      Rapid      erection      of 

steel,  Markle.      Phillips •! 

Coal    car.    Large.    Erie (n)137 

Coal     consumption,     Brazil (n)403 

Coal  dock.   Toledo,   quickly  built.  ..  .^520 

Coal  hole.  Horse  in (n)^848 

Coal    hopper.    East   St.   Louis '543 

Coal  mine  flooded,  sinking  well....*450 
Coal  shipping  pier,  Baltimore.  ...  (n) 743 
Coal-storage  plants,  L.  &  X.  and  So. 

Ry ^592 

Coal  wharf.  Large,  N.  S.  W (n)622 

Coaling  machine.  English  ship.... '649 
Coaling  station  improvements.    Snow 

Unloading   conveyor;   hoist •SOO 

Coaling  station.  Shallow-pit,  Roberts 

&   Schaefer    •743 

Coaling  stations,   Panama   Canal. ..  .^254 
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See    also    "Levee."    "Mattress,"    "Re- 
vetment," "Flood,"  "Storm." 
"Rivers." 
— Foreshore        structures.        Panama 

Canal     (n)291 

Galveston    storm    417,    ^424,    427,    466. 

•469,  75S 
— Gulf   coast.    Cause    and    prevention 
of    storm    erosion    on;    effect    of 

hurricane.     Case *1072 

— Harrisburg   stepped-concrete   river 
wall.     Justin  •145,  Concrete  dam. 

•1250 
— Long  Island  and  New  Jersey  coast 
erosion    and    protection.     Case — 
Littoral      drift       '348.         Erosion  - 

causes;  sand  dunes  •3S8.  Protec-  A-'i>% 

tion    work — Groins,    etc *iSs- 

— Philippines — Placing  cast  concrete 
slabs  on  underwater  revetements, 

•1086 
— San     Francisco     shore     protection; 

seawall    *571 

— Shore-protection  works.  Design  of. 

Bennett    •gS.    130 

Coast   forts,    Force   needed   for.      Sa- 

ville    1239 

Coatesville  dam   protest 477,    (n)670 

Cobalt-iron  alloy.   New.     Tensen....   897 

Coffer-dam   failure.  Louisville •764 

CofCer-dam     of    steel    boxes.    Omaha 

water-intake     '342 

Coffer-dam.   Steel   sheet-pile,  Lake  St. 

bridge    •934,    •1267 

Coffer-dam,  46th  St.  piers,  N.  T ^428 

Coffer-dams,      Cylinder,      Charleston, 

•926,  946 
Coghlan,  B.  K.  Why  railway  engi- 
neers often  fail  in  highwav  work.  650 
Cohen,  Mendes.  Death  of.... •381,  (n)431 
Cohn,  A.  Gilbert,  Minn.,  sewers....  364 
Coleman  du  Pont  concrete  road  •794, 

•846.  *897.  •1265 
Coleman,  J.   P.     New  Orleans  storm. 

765.   852 
College.     See  "Engineering  schools." 

"Education." 
Collins,    W..    Jr.     Motor    trucks    for 
heavy    structural    steel    ♦174,    •554, 

653 
Color  in  hydraulic  tests  609.  Taylor ..  ^617 
Columbus.      O.   —   Garbage-reduction 
question    228.    Intensity   of   rainfall 
studied.    Herrick  ^678.  Storm  sewer. 

•1034.  •1182.  (n)»1136 
Column  forms  with  chain  ties.  .  (n)«1280 
Column     grillage,    Newark     terminal 

•838.   Columns    over   clearways.  ..  .^991 
Column,     Perry    Memorial,     concrete 

cap.      Baird    •154 

Columns.    Allowance    for    transverse 

strength    in    S3,    86 

Columns,     Combined     fire     and     load 

tests  of  *1144 

Columns,    Concrete-filled   pipe 138 
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Columns,  Reinforcing  concrete,  to 
carry  additional  stories,  Wash- 
burn-Crosby   mill.      Prufert •410 

Columns,  Secondary  stresses  in  ele- 
vated-railway.     JIanville ^949 

Commission  government,  Nashville..   284 

Commission  government  results,  No- 
vember election   910 

Commission  plan  statistics (n)1245 

Comparator,    Invar    microscopic ^415 

Compensation.     See  also  "Labor." 

Compensation — Aberdeen,  Wash.,  la- 
borer's wage  and  city  engineer's 
salary    1090 

Compensation,     Engineers'.     Seattle, 

(n)2S6 

Compensation.  Engineers' — Univer- 
sity of  Pittsburgh's  advertisement 
32.  Explanation  515.  Mich.  College 
of  Mines  275,  Earnings  of  graduate 
and  non-graduate  engineers.  Civil 
Engineer     325,    613 

Compensation — How  engineers  earn 
fees.     Benham    372 

Compensation,    Minn,    surveyors'. .  (n)919 

Compensation  of  graduates  of  a  state 
University    506 

Compensator,  Flood-water,  for  low- 
head    power    plant.      Replogle. . .  .'1193 

Competitions.  See  "Engineering 
competitions." 

Compressed  air.  See  "Air,"  "Drill," 
"Cement,"  etc. 

Compton,  R.  K.  Baltimore  tries 
mortar  beds  for  block  pavements.    276 

Computing  devices.  See  "Chart," 
"Diagram,"  "Instruments"  and 
cross-references  from  it. 

Conant,    E.  R.      Concrete-pipe   tests.. •556 

Conant,  W.  B.  Wheelbarrow  for 
brick    •701,    Brick    conveyors ^834 

Concord,  N.  H. — Repairing  water 
main     ^847 


CONCRETE 


See   also   "Cement."    "Grout,"    "Pave- 
ments,"  "Roads,"   "Piles,"   etc. 

— Aqueduct,  Brooks,  hydrostatic- 
catenary   flume.     Muckleston. . . .    ^58 

— Arch,  Concrete,  too  costly — Bridge 
designs,    Hudson    Highlands,    etc., 

•856.   901,   1045.   1286 

— -Atlanta  cotton  terminal  •ligo. 
Concrete  cylinders  as  form  spac- 
ers (n)1087.  Use  of  iron  washers 
(n)1135.  Column  forms  with 
chain    ties     (n)»1280 

— Atomizer.  Brown's  concrete,  used 
for  lining  D.  L.  &  W.  tunnels, 
Rupert.  Penn.  '938.  Repairing 
Chi.    Gt.   West   tunnel    arch. . .  (n)989 

— Baltimore  drain  —  Tests  fail  to 
shoTT  cause  of  retarded  set  of 
concrete:  effect  of  coating  ce- 
ment briquettes  with  mica  clay. 
Hartman     847 

— Beam-deflection  formula   (inq.)  .  (n)1045 

— Bridge,  Akron  ornamental,  of  slag 

concrete     ^769 

— Bridge     floors.     Concreting    arches 

between   I-beams   for (n)*30 

— Bridge.  Minneapolis,   2,223-ft.  arch. 

Richter    •1268 

— Bridge.     Ornamental     and     cheap, 

Cafion    Cy..    Colo.      Hardman. . .  .^241 

—  Bridge,    Portland    harbor.  Me.    *824, 

851,    •865,    Manhole    form ^796 

— Bridge,   Wash.   St.,   Indianapolis.  .^1142 

— Bridge.  A\'ater-main.  Wash.,  re- 
placed  with   concrete   arch *1153 

— Bridges,   Casting  concrete   slab,   P. 

R.R.      Schruffer    ^125 

— Brooklyn-Brighton  viaduct,  Cleve- 
land.   Fast   concreting •481,    515 

— Bulkhead,    Jacksonville   wharves.  .^772 

— Caissons.   Platte   Riv.   bridges *731 

— Cement  gun  for  relining  brick  and 
ashlar  sewers.  St.  Louis,  Chiv- 
vis     ^939 

— Cement.       Handling       bulk,       road 

work    (n)1039 

— Chicago    municipal    pier   work...  •SOO 

— Chute  collapsed,  Cleveland.  Wil- 
liams     ^464 

— Chuting  predominant  321,  Opposi- 
tion to  chutes.  McCuilough  468, 
Improving    chuting.      Wolf 612 

— Circle  Bldg.,  N.  T. — Central  plant 
for  concreting  over  large  area, 
Shea  •458,  Foundations  •632, 
Puddled  concrete  for  water- 
tightness    (n)559 

— Columns.  Reinforcing,  to  carrv 
additional  stories.  Washburn- 
Crosby  mill.      Prufert •410 

— Cost    computing    cliart.      Hoover.. •795 

— Cottages.    Humphrey's    method    for 

building.      Drayer •1116 

— Cotton    warehouses.    Atlanta •1190 

— Culvert  form.   Concrete   Form  Co.'s 

"Whalen"    universal    (n)912 

— Dam,  Concrete,  at  Harrisburg. 
across  Susquehanna:  precast 
beams   for  deck.     Justin ^1250 
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— Dam,  UoUow  concrete,  St.   Francis 

Kiv •1032 

— Dam,  Nepaug,  construction  plant..  ^25 
— Detroit  -  Superior  viaduct  —  Han- 
dling concrete  -  arch  centers 
•462  Measuring  cement  and  wa- 
ter 60s,  Earth-backed  abutments 
for  concrete  arches  •786,  Field- 
test     beams     cn)320 

— Dome,   Mass.  Inst,   of  Tech '3ii5 

— Edison  fire  report  available 1187 

— Elec.    conduits    in   concrete.    Outlet 

boxes     for.       Wolf 1238 

— Elephant  Butte  dam — I'lacing  ma- 
sonry;   concreting    methods    and 

records.     BalUwlu    •645,   •ese 

— Elevated  railway,  ornamental  con- 
crete-arch,     yueens      Boulevard, 

N.    i-.     (Jriest 'SIS,    945,    (n)996 

— Failures,  About  this  time  look  out 

for — Freezing     802 

— Fire,  Concrete,  Oregon 181 

— Flagpole,  Panama.    Dobson •452 

— Ford   bldg.,   Buffalo,   concrete  mix- 
ing and   placing    •1083 

— Ford  bldg.,  Cleveland,   Winter  con- 
creting   under    canvas.     Wolf... •1180 

— Form  ties,  Tin  tube  over (n)1087 

— Form  wire  strength.  Annealed.  ln;ilS4 
— Formwork,   Planning,   ahead.     Wa- 

son     (.n)128 

— Friction    tests,    concrete    on    shale. 

Lasier    'isg,    226 

— Gaso.  dinkeys  to  haul  concrete.  ..  .1085 
— Guard  rail,  Dillon  patented.  .  (n>^1056 
— Halifax  ocean  terminals — Handling 

concrete    blocks ♦368,    ^1121 

— Indianapolis      levee      construction; 

steel  forms  for  walls ^961 

— Joist    load    test,    Kan.    Cy.    school. 

^  Byrd     .1134 

— Lamp-posts,     Lincoln     Park,     Chi. 

Donoghue     'ggg 

— -Lehigh    Val.    pier,    N.    Y. — Floating 
concreting      plant      with      Hains 

mixer  in   tower    •sis 

— Lighting      standards,       Attractive. 

Allison     •1080 

— Lime,  Hydrated,  in  concrete  (n)413. 

Twin   Peaks  tunnel    ^870 

— Limestone     as     aggregate.      Prus- 
sing  (n)704.  Security  C.  &  L.  Co. 

SU4,    Wolf     902 

— Luten     reintorced-concrete     bridge 
patents  decision  1054,  1089,  •1094, 

1138,    Camp,    Eddy    1236 

— Mathis  Dam.  Lauchli  ^529,  •SIO,  ^589 
— Mattress,    Chenoweth    plastic    con- 

ment,  N.  J •ZOZ 

— Milwaukee    intake-tunnel    invert.. ^892 
— Mixer,      .\rrangement      on      tower. 
Automatic    Concrete    Mixer   Co.'s 

Hains (n)^1248 

— -VLixer,     Baby,     proves     economical, 

Delco   Bldg.,    Dayton 554 

— Mixer,    One-bag,    low-level.    Chain 

Belt    Co.'s    (n)  •576 

— Mixer,  Smith  low-level  hand-charg- 

,,.  'hS     •  ■  -, (n)816 

— Mixer  supplies  three  jobs;  gasoline 

dinkey     haulage.      Little     Scioto 

Viaduct,  C.  &  O.  Nor.  Watters.  .♦IISI 

— Mixers,  Batch,  to  be  rated  by  mixed 

batch.      Smith,    Secy.    Natl.   Asso. 

Mixer  Mfrs. (n)656 

— Mixers,  Eureka  batch (n)1104 

— Mixers,   Two   on   one   tower.    Speed 

Bldg.,  Louisville.    Shapinsky. .  (n)800 
— Paneling  concrete-incased  girder — 

Slope   angle  and  snow (n)*224 

— Perry   Memorial   column   cap ^154 

— Piers,    Southward,    Phila ^421 

— Pillars  under  water.  Blasting. .  (n)60S 
— Pipe,    Load    tests    of.    Lock    Joint 

Pipe  Co.'s.     Conant •566 

— Poles   for  elec.   railways — A.   E.   R. 

A.    report    943 

— Pressure  in  forms 562 

— Rails,      Embedding,      in      concrete, 

Charlotte,    N.  C.      Horton. .  .•594,    611 
— Rails,   Laying  new,   on   old   ties   in 

concrete,  St.   Louis ^840 

— Reinforcing   bar    chair,    Shop-Fab- 
ricated       Reinforcement        Co.'s, 
T,   ■    «  (n)^384 

— Reinforcing    details,    Delco    Bldg., 
Dayton — Floors,     Columns,     gir- 

„  ders    »974 

— Reinforcing     rod     spacers.     Metal 
Building     Materials     Co.'s     "Se- 

curo"    (n) 480 

— Repair     of     defects     in     reinforced 

concrete.      Mailer    233 

— Reservoir  lining.  Monolithic.  Aber- 
deen,      Wash.        ♦1034,       Cracks 
T>              .       „.    ^       .             (ns)1054,  1101 
— Reservoir,    St.   Louis,   Mo.      Recon- 
structing     .1206 

— Reservoirs,  Placing  concrete  lining 

for.     Omaha    267 

— Retaining  wall.   Enlarging.     Paas- 

well     .508 

— Ring.    Concreting    S-in..    with    bot- 
tom-dumping   bucket,    Cleveland 

water-wks.    tunnel     (n)^l'3'> 

—River   wall.   Stepped.   Harrisburg.  . •145 
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CONCRETE — Continued 

— Road,  Coleman  du  Pont,  Del>— 
Measuring  boxes  for  sand  and 
stone  •791,  Protecting  from  sun 
•Slfi,  Draining  swamp  •!>9:, 
Materials;  hvdrated  lime;  rein- 
forcement; expansion  J'''"'*iio/,r 
power    screed,    etc 'libo 

— Roof  slab  failure,   17-year   old...(n)92 

—Sand     and     gravel     washing     and 

grading  plant,  New  Eng ...'1204 

— Sand,    ElTect   of   iron    and    calcium 

on.     Seville    ..•1242 

— Sand  testing  device,  Concrete  Ap- 
pliances Co.'s •  •  Ui) '91; 

— Seats,  Park,  Concrete  and  wood... •260 

— Setting.  Hastening,  with  calcium 
chloride — Bureau    of     Standards, 

(n) 123- 

— Sewer   construction,   Chicago "1224 

—Sewers,  La.ving  Parmley  type  con-  ^ 
Crete-block.   Harrisburg,   Penn. . .    lUS 

— Sewer    tunnel    of    special    concrete 

blocks,    Edmonton.      Latornell.  .•127 

— Slab     lloor.     Mushroom,     Tray  more 

Hotel    ••    *21 

— Slab    floor,    Turner     spiral    mush- 

room    (n)*144 

— Slab   floors,   Delco  Bldg *974 

— Slab  floors.  Load  distribution  on 
concrete — Ohio  Highway  Dept. 
tests     ;  •  •    933 

— Slab,  "Spiral  mushroom"  flat,  also 
an  infringement  (n)379.  Correc- 
tion. Turner  565,  Another  sys- 
tem to  be  licensed.  Condron  707, 
McCullough     803 

— Slabs,  New  London  pier '1031 

— Slabs.  Placing  cast  concrete,  on 
underwater  revetements,  Philip- 
pines     *1086 

— Spade,    Conneaut   "Bannister". .  (n)*336 

— Standpipe,  Building  50,000-gal.  con- 
crete, in  40  hours,  MerrimacK, 
N.  H.     Sampson    '1226 

— Subwav       concreting.       Horizontal 

sheeting  as  back  form  for.  . .  (n)*464 

— Surfacing  machine.  Berg  electric. 
of  Elevator  Supply  &  Repair 
Co (n)381 

— Tank,        Tower.        Middleborough, 

Mass.      Sampson    *392 

— Temperature  changes  in  mass  con- 
crete— Arrowrock  dam  experi- 
ments.     Paul,    Mayhew 923 

— Temperature  influence  on  set  of 
concrete;  age  -  temperature- 
strength  diagram.  McDaniel, 
Univ.    Ill *89- 

— Test.  Autoclave,  etc. — Am.  Soc. 
Testing  Materials  39,  Microstruc- 
ture.  Johnson  69.  Equipment 
for  sand  photomicrography 
(n)*24n.  Laboratory  method  of 
proportioning.  Kitts  138,  Finer 
grinding  and  higher  SOs  con- 
tent.     Bates 138 

— Test  cvlinders.  Tension  grips  for, 
N.  T.  Water  Board.  Montgom- 
ery     •1178 

— Testing  T-beams,  Univ.  Cincin- 
nati     '1050 

— Ties,     Railway — Troubles (n)659 

— Ties,  Riegler.  after  service '77 

— Tower,  Earthquake-proof,  Cala- 
veras   reservoir    308 

— Track  elevation.  Nickel  Plate.  Chi. 
— Concreting  trains  'SIS,  Abut- 
ments, retaining  walls,  etc *888 

— Trains,    Equipment    of    concreting, 

Chi.    &    West.    Ind '1275 

— Traymore  Hotel.  Atlantic  Cy. — 18 
stories;  pile  foundation  in  beach 
sand:  mushroom  slab  floor; 
domes,  etc.  '18.  Construction 
work;  concreting  plant;  chuting 
tower     *80 

— Tremie,  Use  of.     Chase   1167 

— Trestle,   Concrete,   in  forest,   Sooke 

Lake  conduit    (n)*1184 

— Tunnel    lining   by   compressed    air, 

L.  &  N.  Ry "1033 

— Twin     Peaks     tunnel.     S.     F. — Col- 

lap.<ilble     form,     etc •869 

— Viaduct.  12th  St.,  St.  Louis.  Mar- 
tin      ^725 

— Warehouse.        Midland,        Chicago. 

Concreting  plant  '289 

— Water  conduit,  Victoria,   B.  C.  994. 

996,  (n)»1184 

— Water   meter   boxes.    Cement        (n>*656 

— Water-works.  Tacoma  and  Seattle 
— Making  concrete  tight — Reser- 
voirs: settling  well;  large  pipe. 
Fowler ^1075 

— Winnipeg  aqueduct  portable  con- 
creting plants  rn)10SS,  Traveler 
for  moving  steel  condi:it  forms 
•1276,  Problem  in  sorting  aggre- 
gate  In   storage   bins.      Saucr.  .  .  .1284 

Condemnation.   Excess,  proposed   and 
killed.  N.  .T.  and  Calif .')62.  900 

Condenser     strainers.     Multiple-bas- 
ket.  Lagonda    (n)1104 

Condron  Co.     Flat-slab  license 707 
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Connecticut — Tar-macadam  road  'SI, 
State  Highway  Report  (n)82.  Ship- 
ping terminal.  New  London.  Clari;e 
•1028,     Connecticut     State     Health 
Asso.                                                       (n)llOl 
Conservatism — No    Federal    curb    on 
Western  power  development.    Mer- 
rill        S73 

Consolidated  Gas  Co..  N.  T.,  tunnel 
flooding    and    recovery    •673,     70o,^^ 

Construction   camp.     See   "Camp." 
Construction   plant.   Model   record   of 

distribution    of,   Gt.   Lakes   Dredge 

&  Dock  Co.'s *218 

Construction   plant,  Nepaug  dam....    '2^ 
Construction      power-plant      system. 
Selecting     965 

CONTRACTS  AND  CONTRACTORS 

— Bids  on  contractors'  own  plans 
illegal — ^Cedar  Lake  reservoir, 
Seattle     •  ■  ■  ■  •   60.9 

— Contractor,  Has  he  a  snap?  Ben- 
ham    372 

— Land-drainage  contracts.  More- 
house    ll6o 

— N.  y.  rapid  transit — Delayed  bid- 
der's case  562  Extra  -  work 
clauses  (ns)651,  712,  Low  bidder 
made   mistake    (n)12S0 

— Ottawa  water-supply  contracts  and 

engineer's   backbone    712 

— Percentage-basis     contracts     with 
economy        clauses    ' —    Cambridge 
subwav    466,    Utica.      Musson...    V59 

— Plant,  Model  record  of  distribution 

of    contractor's     '21? 

— Sewer   work   plans,   Columbus.  ..  .'1034 

— St.  Paul  asphalt-pavement  guaran- 
tee decisions    1148,    (n)94 

— Sliding-scale  contract   (inquiry)  .  (n)lS5 

— Specifications.  Alternate,  for  public 

work    legal.      Pierce    1048,    Hill.. 1188 

— Storm  Kiiig  highway  specifica- 
tions      ♦724 

■ — Street  cleaning  by  contract,  Phila.       6 

— Subcontractors,   Fair  dealing  with, 

(n)46 

— Tiffin  retaining  wall  bids — Pat- 
entees' rovalties  justified.  Luten 
229,   757,   Hardman 419 

— Trip  to  Coast,  Contractor's 8S4 

— U.  S.  Interior  Dept.  building  con- 
tracts—  New  form  protecting 
subcontractors.      Micou    109 

Conveyor,   Backfilling  ladder *1133 

Conveyors,  Brick  handling  with 
Matthews  gravity  roller.     Conant.*S34 

Conveyors,    Coal,    Panama 254 

Conveyor,   Coal-unloading,    Snow.  ..  .'300 

Conveyor  scale.  Recording,  Richard- 
son    (n)330 

Conveyors,  etc..  Stone-handling  *176, 

•987,  ^990 

Cooke,     P.    H.    Stresses    in    Panama 

cranes  S3,  87 

Cooke,  M.  L.,   Report  of 644,   682,   995 

Copper  alloys  cracking  and  corro- 
sion.    Jonson    69,    572,    805 

Cornice,  Cantilever-frame,  Mo.  Ath- 
letic   Asso 'loei 

Coroner,   Once   more   the 900 

Corrosion.  See  "Iron  and  steel," 
"Copper  alloys." 

Corson,  S.  C.  Timber  bridge  erec- 
tion      •268 

Corthell,  B.  L.  Marsellles-RhOne 
Canal  tunnel  •386,  Cairo  sewerage 
•545,    Gulf    storms    758 

COST   DATA,   METHODS,    ETC. 

— Aerial    tramways.    Cost    of (n)560 

— Bridge  designs.  Highway,  Hudson 
Highlands  *856,  Concrete  arch 
too  costlv.  Concrete  Engineer 
901,  Another  Con.  Eng.  1045,  Nor- 

manskill    viaduct.      Yates *1286 

— Bridge   Minneapolis   concrete *1273 

• — Cleveland  municipal   electric  costs.   859 

— Concrete    bridge.    Canon    Cy •241 

- — Concrete    cost    chart.      Hoover ...  .^795 
— Contract  with  inducement  for  econ- 
onv  —  Cambridge     subway     466, 

Musson    759 

— Dam.  Harrisburg  concrete.  Justin.  *1250 

—Ditching    bv    dvnamite (ns)848.    898 

— Drainage  pumping.  La.  Okey..733,  757 
— Drilling,  Winter,  Barge  Canal....  266 
— Fence  wire,  wood  and  steel  posts.  362 
— Garhagi'    -    disposal       propositions, 

San    Francisco 232 

— Gilbert.    Minn.,   sewers.      Cohn 364 

— Gloversville   sewage   works..  ^744,    ^780 
— Grade-crossing  removal   costs.  As- 
sessing         370 

— Gravel      roads.      New     Hampshire, 

•1110,  1137 
— Highway   maintenance  accounting. 

O *1277 

— Highways.  Comparative  costs  of 
guard    rail     and    wide    fills     on, 

Mass ^79 

— Motor-car  operation,   Oakland 1033 

— Motor-trucking.     Chi.     water-wks.. 

(n)317 
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COST  DATA,  METHODS,  ETC.— Cont. 
— Motor-trucking  heavy  girders    etc., 

•176,  *554,  *653 

— New  London   pier *J9»i 

— Palo  Alto   refuse  incineration 11^5 

—Pipe,   Laying  16-and  12-£t 318,   641 

— Pumping  plants,  Cleveland  and  St. 

Louis  •SSe,   1253,   Correction. ....  1044 
— Reservoir.      Concrete  -  lined.      Salt 

Lake  Cy '^1249 

—Road    maintenance.    111.,    costs    and 

costkeeping    ••    310 

— Road     maintenance,     Penn.,     '^°^'-",,cn 

keeping     /.■■••      ^ 

— Roads,      Reconstructing      southern 

rural ^446 

— Roads,  Smooth.  Motor  saving  by.. 1188 
— San  Diego  stadium  excavation. ..  .'580 
— Smoke   washing.    Engine-house. ..  .•906 
— Street    cleaning    cost    a    factor    m 
pavement    design.      Hanna    1257. 

(n)1287 
— Street    underpass    for    Springfield, 

Mass.,    railway    station *297 

— Tie  cost  diagrams,  Can.  Pac •292 

■^Track  elevation.  Lynn,  Mass ^533 

— Track  laying  without  ties.  . .  .  *595,   611 
— Trench     spoil     moved     cheaply     by 
tractor-trailer  trains,  Chi.  Stock- 
yards       •  •    842 

— Tunnel  driving.   Bonus-system.  405,   418 
— Uselessness  of  general  cost  data — 
Conn.  Highway  Report.    Bennett, 

(n)S2 
— Victoria,    B.    C.    water-wks.;    con- 
crete and   other  piping 994,   996 

— Water  meter  maintenance,  Chi.,  (n)  285 
— Water   waste   cost.    Demonstrating, 

(n)^319 

— Well.    Sinking  deep.      Green ^450 

— Wood-block   laying,    Seattle '924 

Cottages,        Humphrey's        concrete. 

Drayer     •1116 

Cotton      terminals,      Atlanta      *1190. 

(ns)10S7,  1135,  •1280 

Cottonseed,    Pressure   of.      Eliot ^991 

Council   Bluffs,   la. — Laying   pipe....   31S 
Coupler,    Fitzgerald's   automatic,    for 
freight    trucks,    C.    &    E.    I.    R.R., 

(n)«720 
Couplings,    Pipe.      Lord    •1035,    Mul- 

holland    1284 

Crane  "Ajax"  failure,  Panama — Al- 
lowance for  transverse  strength  in 
columns      83,      Monniche,      Cooke, 

Welty     86 

Crane  hook  safety  stop,  Eleo.  Con- 
troller &  Mfg.  Co.'s (n)192 

Crane,  Link-Belt  locomotive,  at 
Knickerbocker       stone    -    crushing 

plant (n)*126,  •331 

Crane.  Locomotive,  Building  plate- 
girder    bridge    with,     Miamisburg, 

O ^1179 

Crane,  Locomotive,  for  ditch  excava- 
tion, Minidoka  project    (n)*608 

Crane,  Tractor-tvpe  revolving,  Dav- 
enport     (n)^191 

Crane,   Traveling,   Pub.   Service  Elec. 

Co.'s  power  plant    •1260 

Cranes,  Gantry,  for  lumber  —  Car- 
penter  O'Brien   piers ^494 

Cranes,   Locomotive.  Use   of 858 

Cranes,     Traveling,     with     platform 

hoists,    Ford    shops (n)^4S 

Craven,    A.      Subway    accidents 762 

Creighton.    W.    H.    P.      New    Orleans 

hurricane    710,   765,   853 

Cribs.  Rebuilding  Omaha  water- 
intake.      Prince    •342 

Crohurst,  H.   R.     Cincinnati  rainfall.  •7S3 
Crossbracing.     Lap-bolted,    Brooklyn 

subway   •602 

Crossing  gates.  Heavy,  Long  Isl....^lSS 
Crossings,        Contractor's        portable 

track    •317 

Crossings.     Smooth     railway     (inq.). 

(n)996 
Crusher,  Rock.     See  "Rock." 
Culvert    form.    Concrete    Form    Co.'s 

"Whalen"     universal (n)912 

Culvert  with  ditch  connection.  Nel- 
son     •943 

Culverts   damaged   bv   creek   freshet, 

Mohawk    Val.      Steere •eSO 

Curve   superelevation,   HI.   highways. 

Bilger    74 

Curves.      Retracing      old      compound 

railway.      Green    •364 

Cutoff,  D..  L.  &  W.    Summit.  .•957,   (n)910 
Cutter    head    for    hard    material    on 

Porto   Rican    dredge.      Gandolfo. .  .'OgO 
Cutter.  W.  P.     Classification  of  tech- 
nical   literature    132 

Cutting  outfits.  Modern  Engineering 
Co.'s   Frausek   oxyacetylene .  .  .  (n)^105fi 

Cutting  steel  and  concrete ^988 

Cutting  steel  sheetpiling  with  torch. 

(n)416 
D 
Dallas,  Tex. — Track  ballasting. ...  (n)12S 
DAMS 

See    also    "Reservoirs."    "Coffer-dam." 
■ — .\rrowrock  dam  log-handling  equip- 
ment.    Paul  ^200,  225.  Dam  dedi- 
cated •717,  Concrete  temperature 
experiments     923 
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DAMS — Continued 

—Austin   dam.     Justin,   Taylor 182 

Bear    Valley    dams,    Old    and    new, 

and  Crags  dam  In  service,  Calif. 

Llppincott    S54 

— Calaveras    earth    dam,    S.    F.,    built 

by  hvdraulic  process •1254 

— Cedar  I>ake  reservoir  leakage  re- 
port,   Seattle    1053 

— Coatesville    dam.    Protest    against, 

477,   (n)670 
— Elephant   Butte   dam.   Placing   ma- 
sonry;   concreting    methods    and 

records.     Baldwin    •645,   •696 

Harrisburg    concrete     dam     across 

Susquehanna;   precast  beams  for 

deck.     Justin    ^1250 

— Kensico   dam   architecture.      Flinn, 

•433,  465 
— Lake   Fully  plant,   Switzerland.  ..  .^822 
— Mathis.     Ga..     concrete    dilte     dam. 
Lauchli    •529,    Ground    tempera- 
tures     •510,  ^589 

— Xaugatuck  water-storage  dam..(n)759 
— Nepaug    dam,    Hartford,    construc- 
tion   plant    ^25 

^Ohio   Riv.   Dam   No.    10   completed, 

(n)95S 
— Provo  earth  and  rock-fill  dam.... '395 
— Ripogenus    dam    on    Upper    Penob- 
scot,  Gt.  Nor.  Paper  Co.'s •282 

— St.  Francis  Riv.,  Que.,  Hollow  con- 
crete   dam    ^1032 

—Seneca       Falls.      N.      T. — Concrete 

canal-dam   blowout.     Cady    •570 

—Siphon       spillway,       Power  -  dam. 

Mathcwson     *269 

— State  Ijine  dam,  Hydro-Elec.  Co. 
of  W.  Va. — Friction  tests  of  con- 
crete on   shale.      Lasier •ISe,   225 

—Turners  Falls.  Mass.,   plant.  ..  •205.   225 

—Worcester — Pine    Hill    dam •1293 

Dan  Patch  Ry.  gasoline  power *782 

Data  sheet,  Book-form,  for  valuation 

work.      Klotz    *794 

Datesman,  G.  B. — Sketch:  portrait.  .*1194 
Davis,  C.  E.  "Water-main  breaks.  .  .'244 
Davis,  E.  S.  Subway  accidents.  .755,  762 
Davton.      O.  —  Topographic      survey. 

Randall     •942 

Deakyne,  H.  Mo.  Riv.  report. ..  .409,  561 
Death  Valley.  Temperatures  in...(n)S41 
Deflections,   Angular,   in   decimals  of 

feet     10S7 

Delaware — Coleman  du  Pont  road. 

•794,   •S46,   ^897,   •1265 
Delco  Bldg..  Dayton.  Concreting. 554,  ^974 
Denver,     Colo. — Testing    water-main 
flow.      Hardman    S48.    Water-works 
value   (n)S14,  New  works  planned, 

(n)234 

Depreciation.      Erickson 1003.    1282 

Derailments    chief   cause    of   railway 

accidents — I.  C.  C.  report 1235 

Derrick  failure,  Chicago  bridge.  .  (n)*611 
Derrick.   Traveling.   Dravo   Contract- 
ing   Co.'s    "whirler" *506 

Derrick,  20-ton,  with  roller-bearing 
mast.  Wm.  Penn.  Hotel,  Pitts- 
burgh      *1132 

Derrick,     62-ton     traveling     stiff-leg, 

Valparaiso    (n)1155 

Des  Moines  gas  case 563 

Design  and  invention,  Supreme  Court 
on — L,uten       patents       1054,       10S9. 

•1094,  1138,  Camp,  Eddy 1236 

Detailer.  Importance  of.  Fleming.  .  .  653 
Detonators,    Du   Pont   delay   electric. 

(n)«528 
Detroit,      Mich. — Pavement      founda- 
tions   over    filled-in    trenches    ♦22S, 
Railway     purchase     defeated      910. 
945,    Sewage    disposal    1203    (n)239. 

Growth    of   suburbs    (■n)1140 

Detroit-Superior  viaduct.     See   "Via- 
duct." 
Diagram.     See  also  "Chart." 
Diagram,  Concrete  temperature-age- 
strength    ^892 

Diagram  for  determining  pavement 
crowns.  Barber  •SOS,  Errata 
(n)S53,    Syracuse    practice.      Lyon 

(n)1039 
Diagram.    Stress-strain    logarithmic. 

•542,  707 

Diagrams.  Tie-cost.  Can.   Pac *292 

Dibble.  B.     Lead  and  tar  paints  973, 

(n)556 
Diesel  engine.     See  "Engines." 
Dimock.     A.     H.     Garbage-reduction 

question    228 

Dining — Caf§  in  day  coach ^284 

Dinkey  with  underhung  tank,  Oren- 

stein-Arthur  Koppel    (n)^336 

Dipper  tooth.  Easy-loading,  Cham- 
bers'      (n)^912 

"Directograph"  recording  meter.  (n)^124S 
Discharge    accelerator,    Replogle's.  .  ^1193 
District      of      Columbia  —  Pavement- 
cro-wn   diagram.      Barber   *509.   Er- 
rata     (n)853,      Syracuse      practice. 

Lyon    fn)1039 

District  representatives  on  utility 
commissions;  Landreth's  sugges- 
tions         801 

Ditching  by  dynamite (ns)84S,   898 

Ditching  dredge  performance,  la. 
■Whitney     (n)992 
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Diving   for   submarine   F-4 ^880 

Dlyn,  H.  L.  Temporary  support  for 
elevated-ry.    bent    ^122 

Dobson,  G.  C.     Concrete  flagpole. .,  .•452 

Dock.     See  "Wharves  and  docks." 

Doctor  of  Engineering,  First (n)115 

Dodge,  J.  M.,   Death  of •IMB 

Doebler,   E.   W.     Weir   tests 'lOlS 

Dome,  Cast-iron,  for  sale.  Wis. . . .  (n)767 

Dome.    Concrete,    Mass.   Tech •385 

Dome,  Palace  of  Horticulture.  Earl, 
Chace — Framing  '112,   Designing.  .•208 

Domes,    Concrete,    Traymore    Hotel..    ^21 

Dominguez  central-station  irriga- 
tion   system.      Loomis ^540 

Donoghue,  G.  T.  Concrete  lamp- 
posts      ^989 

Doors,  Quick-closing,  for  pressure 
cylinders.     Jackson    276 

Dorr,  E.  S.  Automatic  pumps  in  Bos- 
ton  prevent   sewer   flooding 1155 

Dougherty,  W.  J.  Maine  post-road 
drainage    and    foundations ^458 

Douglas  lir  paving  blocks.     Goss....    774 

Dragline  excavator.  See  "Earth- 
work." 

Drain.  See  also  "Sewers,"  "Storm," 
"Culvert." 

Drainability  of  Imhoft  tank  sludge. 
Measuring.     Stevenson 566 

Drainage  at  street  intersections;  In- 
glewood,     Calif.       Mann ^221 

Drainage.  Boise  project — Dragline- 
excavator  work    795 

Drainage  —  Concrete  storm-water 
aqueducts  over  irrigation  canal, 
Calif.     Marple    (n)  ^178 

Drainage  contracts.  Land.  More-- 
house     1165 

Drainage,  Dynamite  for,  Phila. 
(n)S4S.    Costs    elsewhere (n)898 

Drainage,  Maine  post-road.  Dough- 
erty     •458 

Drainage  problems,  Everglades  466, 
Elliot     612 

Drainage  pumping  cost.  Southern 
Louisiana.     Okey    733,   757 

Drainage  pumping  plant  South 
Quincy    Levee    Dist *918 

Drainage  pumping  plant  with  varia- 
ble-speed drive,  Hartwell  Dist., 
111.  'SSI.  Larger  plant,  New  Or- 
leans.     Shaw    804 

Drainage  pumps,  D'Olier  low-lift 
screw,    at   Terrebonne,   La •SIS 

Drainage  pumps  in  N.  O.  storm 903 

Drainage,  Sub-,  of  brick  -  paved 
streets.  Lakewood,  O.;  curb 
drains.      Fisher    *557 

Drainage  water  from  irrigation 
tracts  used  for  further  Irrigation. 
Hart     (n)201 

Drainage  wells.  Elephant  Butte  dam 
foundation   •647 

Draining  swamp  for  earth  fill,  Dela- 
ware road    ^897,  *1265 

Dravo  Contracting  Co.'s  derrick   ....•506 

DRAWING,  DRAFTING 

— Board,     Ball  -  bearing.       Schwartz, 

(n)*1135 
— Detailer,   Importance   of.      Fleming  653 
— Engineer-draftsman's   exam,    ques- 
tions   1107 

— Erasing    knife.      Bradstreet (n)79S 

— Filing  cases.  A'ertical (n)^272 

— Interstate  Commerce  Comm. — 
Acres  or  tracing  cloth  and  hogs- 
heads  of  ink 1091 

— Lettering  templets.  K.  &  E.  .  .  (n)»1008 
— Sewer-work  plans.  Columbus. ... •1034 
— T-square     for     inking     over     fresh 

lines,    Ruehle (n)^720 

— Templets.  Cardboard  structural- 
work     •461 

— Triangle,    Hellman's    universal.  (n)^912 
Drayer.  C.  E.     Concrete  cottages. .  .•1116 
Dredge      bucket,      Hayward      "Multi- 
Power"    orange   peel '71 

Dredge  bucket  with  motor,  Mead- 
Morrison  (n)*288 

Dredge  dipper  tooth.  Chambers'  re- 
versible   easy-loading (n)^912 

Dredge,     Ditching,     performance,     la. 

Whitney    (n)992 

Dredge — Home-made  clam-shell  ex- 
cavator  of   1S77.     Goodday *78 

Dredge,   Hvdraulic,   High   record   for, 

N.  T.  Barge  Canal,  Rome,  N.  T.(n)^800 
Dredge     walks     along     over     trench, 
"Winnipeg     aqueduct      •942,      •lOSS, 

Dragline  on  timber  pads (n)^1232 

Dredge  working  in  hard  material, 
Porto  Rico,  Special  cutter  head  on. 

Gandolfo   •990 

Dredging,    Sinking    cylinder    pier    by 

open  ^1274 

Dredging — Subaqueous  rock  excava- 
tion.    Phelps •96S.  ^1020.  ^1062 

Drill,      Air.      Ingersoll-Rand      "Little 

David   close-Quarter"    (n)^192 

Drill   attachment   for  driving  spikes, 

McKiernan-Terrv  air (n)  ^432 

Drill  barges.     Phelps.  .•968,   ^1020,   •1062 
Drill  bit.  Ingersoll-Rand  "Carr" .  (n)^lOOS 
Drill.  Hand-hammer  air,  Chicago.(n)^1200 
Drill.        Pneumatic-hammer,       under 
water.      Fritz {n)656 


Pago 
Drill,    Western    Elec.    hand    hammer 

.   and  (n)  •960 

Ilrilling,   Elephant  Butte  dam ^640 

Drilling  in   Gt.   Nor.   tunnel (n)512 

Drilling    machine,     Hill    gang.     Hunt 

lOng.  &  Sales  Agency's (n)^105G 

Drilling     methods,      Moodna     tunnel 

bvpass   •IIOS 

Drilling,  Portable  compressor  for(n)*992 
Drilling      tools,      Recovering      well. 

Clapp  (n)30 

Drilling,    Winter,    on    Bargo    Canal; 

"oldman"       for      drilling      chords. 

Browne  ' •266 

Drillings,  Deepest,  in  world (n)82 

Drills,     Elec.     percussion     rock,     Ft 

Wayne    (n)*576 

Drills.   Recovering  well '451 

Dry   dock,   Balboa,   Panama (n)1288 

Dump  trestles  for  sidehill  cuts. .  (n)^10S7 

Dumping  tower  for  carts •843 

Durham,    H.    W.      Pavement    mortar 

beds    517,    Granite-block    tests   9)2, 

Second  Ave.  test  pavements,  N.  T.  .1255 
Dust  arrester,  Cloth-screen,  Whiting, 
^  (n)*528 

Dye,  I.  W.     Rivet  tension 467 

Dynamite.     See    "Blasting." 

E 

Earl.    A.    AV.     Horticultural     Palace 

„dome   •112.  ^208 

Earnings.    See  "Compensation,"  "La- 
bor,"  "Engineers." 
Earth     temperature     variations     de- 
crease with  depth.     Lauchli.  .•SIO,  ^590 
Earthquake,     Imperial     Val.,     Calif., 
„                                                    •234,    275.    (n)46 
Earthquake,  Nev.     Boardman  •1222.  1233 
Earthquake-proof     concrete      tower. 
Calaveras   reservoir 308 

EARTHSLIDES 

See  also  "Subways — N.  T.  Cy. — 
Accidents." 

— Bridge,  Herkimer.  N.  T.,  damaged 
by  slip  of  approach  embankment. 
Clark    •771 

— Knickerbocker    cement-plant 

wreck,    Hudson 285,    •SSO 

— Norfolk   &  West.   R.R.   work •SIS 

— Panama  Canal  691.  756,  763,  •861. 
(ns)622,  718,  816,  S62.  1101,  1245, 
Slides  or  leaks?  802,  Goethals' 
reports  •lOOD,  1041,  1287,  Trans- 
cona  elevator  case.  Gaffney 
1189.    Commission   of   scientists. .  1149 

— Penn.    Lines — Stopping    earthslide 

with  explosives    •24 

■ — Railway  cuts,  Clearing  slides  from, 

Kan.  Cy (n)30 

EARTHWORK 

See  also  "Dredge,"  "Shovel," 
"Roads,"  "Sewers."  "Tunnels," 
"Retaining-wall,"    "Drainage,"   etc. 

• — Backfilling  and  pipe-handling  ma- 
chine,  Waterloo (n)96 

— Backfilling  river  wall.  Cedar  Rap- 
ids   •IISS 

— Earne.v  incline  for  hauling  wagons 

out  of  pit ^894 

— Crane,  Locomotive,  for  ditch  exca- 
vation, Minidoka  project (n)^608 

— Dam,  Calaveras,  built  by  hydraulic 

process    •1254 

— Ditching  by  dynamite (ns)84S.   898 

— Ditching    dredge    performance,    la. 

Whitney    (n)992 

— Dump  trestles  for  sidehill  cuts(n)^1087 

— Earth  fill.  The  unstable 466 

— Excavating,  Quick,  by  blasting  and 

fire  hose,   Kaw.   River  flood. ..  (n)224 

— Excavator.   Dragline,   at   sand   and 

gravel   plant    ^1204 

— Excavator,  Elec.  dragline,  Boise 
project,  excavates  60,000  yd.  in 
IS   days.     Burkholder 795 

— Excavator,  Home-made,  Clamshell, 

of    1877.      Goodday •78 

• — Fire  engine  to  break  up  refractory 

material,    Halifax (n)704 

— Grab  bucket  with  motor,  Mead- 
Morrison  (n)»288 

— Loading  excavated  material  from 
subway  across  track  by  hand 
cars.   Chicago (n) 702 

— Norfolk   &  Western   R.R.,   Building 

low-grade    line •SIS 

— Panama   R.R (n)910 

— -Reservoir  embankment.   Hill  View, 

for  N.   Y.   Cy.      Tidd 'SOO 

- — Road  work.  Del. — Draining  swamp 

for   earth   fill ^897 

. — San    Diego    stadium ^577 

— Shovel.     Steam,    burrows    its    way 

out. — L.    I.    R.R.   cut •seS 

— Shovels.  Two  steam,  in  one  cut,  At- 

wood-Davis  Sand  Co ^1278 

— Side-hill  cuts.  Table  for  computing 

area    of.      Groves (n)^272 

• — Slope  trimming  machine.    Cole  (n)^1231 

— Street  cutting  through   station.  ..  .^296 

— Trench  spoil  moved  cheaply  by 
tractor-trailer  trains,  Chi.  Stock- 
yards; electrically  operated 
dumping    tower ^842 
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EARTHWORK— Continued 
— Trenching    mnchlnes,    Ladder    and 
Wheel,     Pawling     &     Harnisch- 

feger      •44S 

—Tunnel,  Hydraulic  tilling  of (n)320 

—Winnipeg  aciueduot — Dredge  walks 
along  over  trench  •IM-.  Founda- 
tion   'loss.    Dragline    carried    on 

timber  pads •  •  •  •  •    i??; 

East  St.  Louis.  111. — River  terminal.  .•543 
"Eastland."     Capsizing    of    225,     2i3. 
(n)23S,  C.  L.  H.  373.  Water-ballast 
tanks.     Harris  467.  Stability.   Tow- 

ler 51* 

Eccentric     loading     questions     1043, 

Fleming  •1026.  Paaswell,  Gutman.1238 
Eddy,     H.     P.      Gloversville     sewage 

works   •■'■l-'.  'll'i 

Eddy,  H.  T.     Concrete  patents 123b 

Edison  Are  report  available 1187 

Edmonton,   ^Uta. — Sewer   tunnel '127 

EDUCATION 

See  also  "Engineering  schools." 
— Compttitlons    as    an    aid    to    engi- 
neering instruction.     McDaniel..      SS 
— Cobperative  technical  schools  meet 

present    needs.      Ayer ...1059 

— Engineering  education  faults; 
over-specialization.    Wilson  1211, 

— Engineering    education.     What     Is 

the  matter  with  our?     Orton....    822 

— Military  training.  Kngineers'  323, 
513,  741.  1185,  Bayles  131,  Men- 
denhall  519,  Kan.  Cy.  lectures 
767,  Univ.  111.  cadet  brigade 
(n)766,    In    land-grant    colleges, 

(n)95S 

— Occupation,  Selecting  right;  Schnei- 
der's  views    321 

— Public      speaking.        Benham      131. 

Newell  276,  Miller  372,  Wolf 565 

EFFICIENCY  ENGINEERING 

— Bonus-system    tunnel    driving    405, 

418 
— St.     Paul,    civil-service    efficiency- 
rating   rules    1067 

— Selecting   right   occupation 321 

Eiftert.   C.  H.     Reducing  demicals  of 

an  acre  to  sq.  ft.  702,  Errata. .  (n)12S0 
Election  results,  November 900,   910 

ELECTRIC  RAILWAYS 

See  also  "Elevated."  "Subways." 

— Am.  Elec.  Ry.  Asso.  •77,  •750, 
(n)SOO.    San    Francisco    meeting, 

808,  •846,  859,  943 

— Am.   Inst.   Elec.   Engineers'   papers.     90 

— Cars,  Small,  to  compete  with  jit- 
neys      610 

— Cars,    Street-ry.,    Christiania (n)63 

— Chicago — Legal   conflict   on   trailer 

cars    (n)95S 

— Chicago      terminal      electrification, 

1141,  1186,   (n)1024 

— Chi.,    Mil.    &    St.    P.    electrification 

progresses  rapidly   862 

— Cincinnati   track   relaying '362 

— Cleveland  case — Rights  of  way  274, 

(n)382 

— Cleveland,  Electrification  of  rail- 
ways   entering    (n)334 

— Cleveland  voting  on  bonds  910,  945, 

(n)862 

— Cleveland    &    Ohio    Cent,    surveyed 

by    students    (n)332 

— Dan  Patch  Elec.  Lines.  (Minn., 
St.  P.,  R.  &  D.) — Gasoline  power, 

•782 

— Gasoline-elec,    car,   N.   Z (n)295 

— Hamilton   Inclined  railway,   Ont...    '49 

— International  Ry.,  Ont.,  car  de- 
railment     (ns)142.    238 

— Kan.      Cv. — Clearing     slides     from 

cuts    (n)30 

— Kan.      Cy. — Track     reconstruction. 

Murray    •411 

—Locomotives'  record,  P.  R.R.  ter- 
minal, N.  T (n)lOl 

— London   fOnt..)  &  Port  Stanley. .  (n)285 

^Melbourne  railways — Public  own- 
ership     (n)1293 

— Mlchipran  Ry. — New  heavy  rail- 
road; track:  third-rail  construc- 
tion;   ovi^rhead   lines,    etc ^212 

— N.  Y..  N.  H,  &  H.  elec.  line  out  of 
service  by  storm  1195.  No  blow 
to  elec.  traction  1234,  Broken 
wires    1244 

^Newark  terminal  to  relieve  traffic 
conge.fltlon.  P.  S.  Ry.  Co.  •eSO. 
Terminal    and    utilities   building, 

•836.  850,  •991,  1044 

— Oakland,    Antloch    &    Eastern    Ry.. 

Calif. — Automatic  block   signals. •ISO 

— Penn.  R.R.  electrifies  Phlla.  dis- 
trict     ^930,    946 

• — Phlla.  rapid-transit  progress.  ...  91.  572 

— St.  Louis — Laying  new  rails  on  old 

ties    In    concrete    ^840 

— St.  Paul,  Electrification  of  rail- 
ways   entering    (n)333 

— San    Angelo,    Tex..    Street    railway 

given  to   (n)1145 


ELECTRIC  RAILWAYS— Continued 
— San  Francisco — Municipal  Ry.  put 
on  a  par  with  private  utilities 
ISl,  Regrading  for  United  Rail- 
roads 'SCO.  Twin  Peaks  tunnel 
•S69,  United  Railroads'  labor  pol- 
icy etc.  Lilienthal  808,  Rail 
grinding  with  track  brakes.  ..  (n)622 
— Shelter  with  ornate  posts,  Los  An- 

— Street   car   traihc,  Unprofitable....     83 

— Street   railway   track   in   American 

cities — Baltimore    compilation . . .  ^750 

— Ties.  Riegler  concrete,  after  ser- 
vice          * ' 

— Ties,    Steel.      Internatl.    Steel    Tie 

Co : •••      35 

Track     construction     recommended 

by  A.  E.  R.  E.  A.... '846 

— Track  maintenance,  heavy  rys 900 

— Track    laying   without   ties,    Char- 

lotte,  N.  C.     Horton •594,   611 

— Tracks,  Ballasted,  Dallas.     Brown, 

— Valuation-work    data    sheet •794 

— Wash.    &    Md.    Ry. — Difference    be- 

tween  investment  and  value. .  (n) 453 

ELECTRICITY 

For  hydro-electric  see  "Water 
power." 

— American  Inst.  Elec.  Engineers 
convention — Power  transmission; 
railroads;  street  lighting;  mo- 
tors;  cooking;    rates    90 

Transmission-line  towers:  founda- 
tions and  erection — Penn.  Water 
&  Power  Co.;  Ala.  Power  Co.; 
"Pacific  G.  &  E.  Co.;  Toronto 
Power  Co.;  Am.  Bridge  Co.  'ISO,^ 

— Battery   zincs.   Defective 69 

— Bridge,  Stray  currents  on.  Youngs- 
town.      Justus    ^1285 

— Carquinez  Straits,  Pac.  Gas  &  Elec. 
Co.'s  high-tension  transmission 
line    across    ^248 

— Cities,  Use  of  electricity  in  Winni- 
peg and   other   North   American.  1117 

.^Cleveland  municipal  electric  costs.    859 

— Conduits  in  concrete.  Outlet  boxes 

for.      Wolf    123S 

— Construction    power-plant    system. 

Selecting     ^96o 

— Detonators,  Du  Pont  delay (n)*52S 

— Dragline    excavates    60,000    yd.     in 

IS    days,    Boise    project 795 

— Drainage  pumping  plants — Vari- 
able-speed drive  from  nonvari- 
able  motor,  Hartwell  Dist.,  111. 
•581,  Large  plant,  New  Orleans. 
Shaw    804 

— Drills,  Percu.'JSion,  Ft.  Wayne.  .  (n)*576 

— Hammer  and   drill.   Western   Elec, 

(n)»960 

—Hoist  drive,  Independent,  Mead- 
Morrison     (n) 336 

— Hoist,    Hamilton    inclined-railway.    ^49 

— Insulation      tester.      High-voltage, 

G.    E    (n)^4S 

— I,amp-posts.    Concrete,    Chicago.  .  .*989 

— Lamp.     Projection,     for     exteriors, 

G.    E.    Co.'s (n)^144 

— Light.    Harbor,    Esterline    "Golden 

Glow"    (n)*624 

— Lighting,   Car,   patent  decision.  ..  (n)94 

— Lighting       standards,       Attractive 

concrete.     Allison    'lOSO 

— Lighting  unit.  Schwartz  "Little 
Wonder,"  for  construction  work. 

(n)1104 

— ^Lights,    Homemade    reflectors    for 

(n)*108S 

— Louisville  low-priced  panel   board, 

(n)541 

— National  Elec.  Light  Asso.  conven- 
tion 75.  Overhead  line  construc- 
tion. Martin  171,  Discussion  on 
prime  movers   212 

—  Pole,  Carbo  steel  transmission.  .  (n) 240 

—  Storage   battery,   Heavy-duty   Edi- 

son      (n)1104 

— Storage  battery,  Mentzer  "dry".(n)960 
Electrification     of     steam     railways. 

See    "Electric   railways." 
Electrolysis.       See    "Iron    and     steel 

corrosion." 
Elephant  Butte  dam.     Baldwin   *645, 

•696 
ELEVATED    RAILWAYS 

See  also  "Grade-crossing  elim." 
— Chicago — Lake     St.      bridge      •876. 

•934,  •1267 
— Making   elevated    railway   a    thing 

of    beauty     945,     (n)996 

— New   York   Cy. : 

Bents.    Full-load  secondary  stresses 

in.       Manville     ^949 

Girders,  Handling  heavy  ^271,  *411, 

•G06 
Harlem  River  draw  replaced  *429, 

•437 
Motor-trucking     structural      steel, 

•174,  •554.  653 
Queens  Boul.   ornamental   concrete 

structure.     Griest. .  .^913.  945,   (n)996 
Rebuilding  —  General  description, 

•625,  •683,  706 
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ELEVATED   RAILWAYS— Continued 
— New   York  Cy. — Continued 

Subway  extension  to  White  Plains 
—Temporary  support  for  ele- 
vated-ry.    bent.      Dlyn    •122,    Low 

bidder's  mistake    (n)1280 

Track  raising  in  building  "hump" 
station;  express  inclines  built 
with    old    lattice    and   new   plate 

girders     *iSS 

— Phlla.  progress   91,  572 

Elevator,  Grain.     See  "Grain." 
Elevators,    Converting    hydraulic    to 

electric.      Pratt    (n)*271 

Elevators,    .Seven    hydraulic,    quit    in 
Bowling  Green  Bldg.,  N.  Y.  (ns)524, 

•574 
Eliot,  W.  M.  Pressure  of  cottonseed.  *991 
Elizabeth,  N.  J. — Railway  impvts.  (n)1149 
Elliot,  F.  C.    Lake  Okeechobee  water 

level   612 

Embankment.        See        "Earthwork," 

"Railways,"  etc. 
Employment  bureaus.     McCullough..   901 

Employment,  Selecting  right 321 

Engine.     See   "Engines"    (after   "En- 
gineers'.") 
Engineering  and  Public  Works  Dept. 
proposed  for  N.  Y.  State (n)47 

ENGINEERING  COMPETITIONS 

— Bracket,   Dexter,   medal (n)llOl 

— Chilean   railway-shop  plans (n)285 

— Engineering    instruction.    Competi- 
tions as  an  aid  to.     McDaniel...      88 
—  Prizes,    Rubber-factory    plan.  .  .  .  (n)256 
— Traffic  relief  at  street  intersection, 

N.  Y.  Cy •875 

Engineering  Congress,  Internatl.  621, 
660,    705,    706,    713,    1281,    (ns)287, 

383,  478 
Engineering      construction,       Should 

course  in.   be  added?     Hardman.  .  .  .563 
Engineering    ethics — Interested    con- 
sulting  engineers    1090 

"Engineering  News"    file    offered .  (n)1045 

ENGINEERING  SCHOOLS 
See  also  "Education." 

— Akron   Municipal   Univ (n)958 

— American   Bridge  Co.'s  school.  ..  (n)958 

• — Arizona,  Univ (n)329 

— Cincinnati,  Univ. — Home-built  test- 
ing machine.     Myers    •lOSO 

— Colleges  and  development  of  nat- 
ural resources.     Potter 995 

— Colo.    School    of    Mines (n)526 

— Columbia      chemical  -  engineering 

course    715 

— Competitions    as    an    aid    to    engi- 
neering instruction.     McDaniel.  .      88 
— Cooperative    schools    meet    present 

needs.     Ayer    1059 

— Harvard  and  Mass.  Tech. — Labora- 
tory plans  *340,  Concrete  dome 
♦385.  Aerodynamical  experiments 
in  tunnel  •1129,  Contract  litiga- 
tion      (n)525 

— HI.,  Univ. — Ceramic  Engineering 
Bldg..  dedication — What  is  the 
matter  with  engineering  educa- 
tion? Orton  822,  Overspecializa- 
tion.  Wilson  1211,  1234,  Tem- 
perature influence  on  strength  of 
concrete  *892,  New  iron-cobalt 
alloy  897,  Military  brigade. ..  (n)766 
— Mass.     Tech.        See      "Engineering 

schools — Harvard." 
— "Mechanic  arts,"  What  are? — Mor- 
rill land-grant  law 179 

— Military-engineering      courses       in 

land-grant    colleges     {n)958 

— New   York   Univ (n)185 

— Ohio  St.  Univ. — Public  health  in- 
struction 515,  Students  survey 
railway    line     (n)332,    Landscape 

architecture,    etc (n)814 

— Penn.  State  College (n)329 

— Pittsburgh,  Univ. — An  advertise- 
ment 32,  Explanation  515.  Mich. 
College  of  Mines  275,  Earnings 
of  graduate  and  non-graduate 
engineers.  Civil  Engineer  325, 
613.  Statistics  of  a  state  univer- 
sity        BOB 

— Rensselaer  Polytechnic  buildings.  .•475 
— Should  another  course  be  added  to 

curriculum?         Hardman    563 

— 'Washington  Univ..  St.  Louis.  ...  (n)185 
— Wis..  Univ. — Concrete  stadium.  (n)1149 
— Yale    graduates'    organization.  ..  (n)814 

ENGINEERING  SOCIETIES 

See  also  societies  by  name. 
— Cleavage — Why  not  single  society? 

1089 
— Conventions      scheduled     for      San 

Francisco    44 

— Highway  meetings.  Too  many... 1281 
— Local    sections.    Do    thev    harm    the 

society?   757.    1042.    Younger 901 

. — Publicity  work  ...41,  131.  276,  372.  565 
— Relative   size   of   societies.      Newell 

(n1569.    Sherman     (n)659 

— San  Francisco  meetings.  .  621,  661.   1281 
Engineering  study.    Breadth  vs.   spe- 
cialization in   514,   522 
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Engineering  work   seen   on   contrac- 
tor's trip  to  Coast 8S4 

ENGINEERS 

■ — Aberdeen,    Wash.,     city    engineer's 

salary    1090 

■ — Assistant  engineers.  Expense- 
money    advances    to (n)459 

' — Awal<eniiig    of    engineer.      Newell 

568,    (n)659 

— Baltimore,   Chief  Engineer  for..(n)S12 

—Calif.         construction        engineer's 

exam lOSl 

— Compensation  and  opportunity — 
University  of  Pittsburgh's  ad- 
vertisement 32,  Explanation  by 
the  University  515,  Mich.  College 
of  Minos  275.  Earnings  of  grad- 
uate and  non-graduate  engineers. 
Civil   Engineer    325,   G13 

— Compensation   schedule.   Seattle.  (n)2S6 

— Compensation — -Table    of    earnings 

of  a  state  university 505 

— Employment  bureaus.     McCullough  901 

— Engineer  wanted,  Flood-preven- 
tion     (n)332 

—  English   engineers'   unemployment.     85 

— Fees,  How  engineers  earn.  Ben- 
ham    372 

— Highway  worn.  Give  experienced 
engineer  a  chance  in.  Mielly  373. 
Wliy  railway  engineers  often 
fail  in  it.     Coghlan  659.  Lavis...    Sol 

— License   law,   structural   engineers, 

111 323    (ns)146.    139.   524 

— Licenses — A.  S.  C.  E.  action 659.  661 

— Military  brigade.  Univ.  Ill (n)766 

— Military  courses,  land-grant  col- 
leges     (n) 95S 

— Military   lectures.   Kan.    Cy 757 

— Military  preparedness  and  engi- 
neer     11S5 

— Military   reservists.      Mendenhall..   519 

— Military    training.      Bayles 131 

— N.    T.     depts.,     Kicking    engineers 

around     609 

— Ottawa  water-supply  and  engi- 
neer's   backbone    712 

— Pan.-Pac.  Expo,  engineers  hon- 
ored. Nine   (n)716 

— Pub.  Service  Comm..  Penn.,  Engi- 
neer   advocated     for (n)718 

— Public  service  commissions.  Engi- 
neers and — X.  T.  St.  Constitution.   247 

— Public      speaking.        Benham      131, 

Newell   27fi.   jMiller   372.  "^'olf 565 

— Publicity  Work,  Cooperation  of 
engineers  in — Buffalo  confer- 
ence          41 

— St.      Paul      water-wks.      engineer's 

exam 1071 

— Sanitary     engineers     wanted.      111. 

706.   717.    (n)235 

— Sewer    engineering.    Curious,    Ariz. 

town.      Reader    852 

— State  engineer,   Wisconsin 371,   379 

— U.  S.  Army  Engineer  Corps.  More 
civilian  officers  in  323.  Examina- 
tions     513.   741 

— U.    S.    Civil    Service    questions    for 

engineer-draftsman    1107 

Engineers'   Club   of  Phila.  ..947,   994.   1004 

Engineers'  Soc.  West.  Penn S3.   1035 

ENGINES 

— Construction    power-plant    svstem. 

Selecting     965 

— Diesel  engine,  Southwark  "Har- 
ris"      (n)432 

— Gasoline,  Producer  -  gas  engine 
starts  on.  Riverhead  water- 
works     Cn)560 

— Hoisting-engine    brake.   Automatic 

Dake    (n1«1200 

— Oil  engines.  Semi  -  Diesel.  Fair- 
banks-Morse   (n')*1200 

— Steam  engine.  3-cylinder,  for  sub- 
aqueous  drilling  work    •1064 

English.     See  "British." 
Erasing    knife.    Draftsman's.     Brad- 
street    (nngs 

Erickson.   H.      Depreciation.  ..  .1003.    12S2 
Erie  flood  321.  •326.  369.  Report;  pro- 
tective    channels     and     conduits. 

•937.  (ns)524.  718.  1054 
Etching.  Molten  zinc  for.  Jones....  GS 
Etnyre.    S    L.      Pipe-laving   costs....    318 

Eugenia  Palls  plant (ns)66,  1054 

Eurich.    R.    H.      Filter    plant '776 

European  war.     See  "War." 
Evaporation    from    irrigation    reser- 
voirs    and     canals.      Heron     •294. 

•583.    1001 
Everglades    drainage    problems    and 

Florida   rainfall  466.  Elliot    612 

Examination.      See    also    "Civil    Ser- 
vice." 
Examinations  for  commissions.  Corps 

of  Engineers 513 

Excavation.      See    also    "Earthwork" 

and  cross  reference  from  it. 
Excavation  —  Dobying     subaqueous 

rock     (n)944 

Excavation,  Subaqueous  rock.  Phelps. 

•968,  •1020.  ^1062 
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Excess  condemnation  proposed.  N.  J. 
562,  Why  killed,  N.  X    &  Calif 900 

Exhibition,  Street-Cleaning  Appli- 
ances, N.  Y.  (ns)104,  812 

Expansion  and  suspension  Joint, 
Combined,  Portland  harbor  bridge  •828 

Expansion      bearing.      Nickel      Plate 

bridge    •1105,    (n)12S7 

Expansion  Joint,  Imhoff  tank ^4 

Expansion  Joint,  St.  Louis  concrete 
viaduct    ^726 

Expansion  Joints  in  granite-block 
pavement,  Worcester   '398 

Expense-money  advances  to  assist- 
ant   engineers    (n)459 

Explosion.  See  "Accidents"  (various 
sub-entries). 

Explosives.      See   also    "Blasting.".. 

Explosives  production.  U.   S (n)525 

Explosives    storage — Safe    distances.   754 

Exports.     See  "Trade." 

EXPOSITION,  PANAMA-PACIFIC 

For   engineers'    meetings   see    also 
societies  by  name. 

— Buildings,  Demolition  of (n)1149 

— Carrying  visitors — Steam  and  auto. 

trains     ^770 

— Contractor's   trip   to   Coast 884 

— Drill,   Gang,    exhibited (n)^1056 

—  End,  Exposition  comes  to 1138 

— Engineering  conventions  sched- 
uled          44 

— ^Engineers  honored,  Nine (n)716 

— Engineers'    special    train (n)333 

— Internatl.  Engineering  Congress 
621,    660,    705,    706,    713,     (ns)2S7, 

383,  478 
— Natl.  Elec.  Lt.  Asso.  con%'ention. ...      75 
— Palace  of  horticulture  dome  fram- 
ing.    Earl,  Chace ^112,  ^208 

— Wells.  Curing  sanded-up 845 

Extra-work    clauses,    N.    T.    subway, 

(ns)601,  712 


Factory  fires.  Late.  Maladministra- 
tion responsible  for   993 

Fall  increaser.  Herschel's,  and  Re- 
plogle's    discharge    accelerator.  .  .*1193 

Fall  River.  Mass. — Water-conserva- 
tion   scheme    •760 

Farnsworth's   tar-macadam   roads...   •SI 

Farrington.  ■^".  R.  Mass.  experi- 
mental  concrete   pavement 1214 

Federal.  See  "United  States"  and 
cross-references   from    it. 

Fees.  See  "Engineers,"  "Compensa- 
tion." 

Feet  in  decimals  of  mile.  Table  of. 
Brady    1279 

Fence  wire,  wood  and  steel  posts. 
Cost  of,   B.   &  0 362 

Fenkell.  G.  H.  Pavement  founda- 
tions  over   filled-in   trenches '228 

Ferry,  C,  B.  &  Q.'s  car-transfer,  on 
the  Oliio  •599,  Portable  stop  for  in- 
cline      ^221 

Ferry,    Car,    Vancouver (n)1054 

Ferry  service.  Should  it  be  free? 
Question  at  Seattle.  Chittenden 
264.    Trautwine     519 

Ferry  steamer.  Train,  Prince  Edw. 
Isl (n)741 

Fertilizer.  Activated  sludge.  See 
"Sewers." 

FILING 

—  Bridge  inspection  and  maintenance. 

R.    I.    highways ^604 

— Construction    -    plant     distribution 

filed    by    models •218 

— Drawing  cases.  Art  Metal  vertical. 

used     by     Interstate     Commerce 

Comm (n)^272 

— Highway   maintenance   accounting. 

O ^1277 

— Highways.  Record  plans  for  N.  H. 

state-aid     (n)^1231 

— Road    maintenance.    Concrete    and 

brick.  111 '310 

— Road  -  maintenance        costkeeping, 

Penn •250 

— Technical-literature  filing.     Cutter  132 
— A^aluation    index    cards,    Chi.    &   N. 

W •S44.    •IIOI 

— Valuation,     Railway,     office     index 

and    file    system.      Saunders ^894 

— Valuation    work.    Book-form    data 

sheet    for.      Klotz    ^794 

— Water-wks.     methods,     Springfield. 

Mass ^443 

— Water-wks.  service  records   ...fn)^944 
Filter.       .''ee     "Water     pollution     and 

purification."   "Sewers." 
Finance.      See   also    "Bond."    "Rates." 
'Waluation."   "Accounting,"   "Cost," 
"Capital."   "Compensation." 
Finance — Assessing    costs    of    grade- 
crossing     removal     370 

Finance — Safeguarding      South      Am. 

investments     129 

Finance   —   Sinking-fund       delusion. 

1282.  1003 
Financing     roadbuilding,     Vermilion 
Co..   Ill ^1079 
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Fire  and  load  tests  of  building  col- 
umns.   Combined;    machine    in    Un- 
derwriters'   Laboratory    •1144 

Fire,  Baltimore  warehouses (n)1006 

Fire,  Bethlehem  steel  plant (n)1006 

Fire,   candy   factory,   Brooklyn. ...  (n)968 

Fire,  Concrete,  Oregon   181 

Fire   damage    to   Nickel   Plate's   steel 

viaduct  at  Cleveland    •lOST 

Fire  Dept.,  N.  Y..  In  1914  (n)472.  Re- 
port  on   subway   dangers    (n)572 

Fire  destroys  Hopewell,  Va ^1197 

Fire,    Edison,    report   available 1187 

Fire  engine  to  break  up  material. .  (n)704 
Fire   fighter.   3-wheeled.   Davis. ...  (n)432 

Fire  hose.  Excavating  with (n)224 

Fire  hydrants,  High-pressure,  Cin- 
cinnati      'IBS 

Fire,     Manchester,     Mass.,     pumping 

station    (n)llOl 

Fire,  Oil-tank,  Asso.  Pipe  Line  Co.'s. 

Bowie    •976 

Fire,  Peabody,   Mass.,   school (n)910 

Fire  protection,  Hlgh-pres.,  To- 
ledo     (n)862 

Fire     protection.     Oil-storage    depot, 

(n)1198 
Fire  pumps,  Elec.  driven  centrifugal, 

Hill-Tripp    (n)672 

Fire,   Roebling  steel-frame   shop... •1004 
Fire   safeguards,   N.   Y.    Cy.   building 

ordinance   on    (n)429 

Fire,    So.    Pac.    snowsleds (n)910 

Fire  sprinklers.  Inspecting  auto- 
matic      (n)271 

Fire.    To    make    home    safer    from — 

Underwriters'    plan    611 

Firebox.  Smokeless,  Grateless  Fur- 
nace  Co.'s    (n)»768 

Fireproof    window,    Pomeroy '624 

Fireproofed   wood   tests.   Prince's,   at 

Govt,   laboratory 309 

Fires,  Late  factor.v.  Maladministra- 
tion  responsible    for    993 

Fish.  Oiled  roads  destroy   (n)229 

Fisher.   E.   A.      Street  subdrainage.  .  .^557 

Fishing  pier.  Fire  Isl..  N.  Y (n)206 

Fisk.     J.     H.     Mattress     to     protect 

bridge    pier    986 

Fitchburg.   Mass.- — Sewage-works   ^4, 

Reservoir  completed    (n)909 

Flagpole,  Concrete,  Panama.  Dob- 
son    ^452 

Flashboards,    Auto..    Mathis    dam... .•SSI 
Flat  slab.     See  "Slab."   "Concrete." 
Fleming.  R.     Underrated  contributor 
to  steel  construction  653.  Is  a  part 
stronger    than     the    whole?     1026, 

1043.  1238 
Flinn.  A.  D.     Kensico  dam  architec- 
ture    •433,  465 

Floiit,    Split,    for    finishing   Joints    in 

concrete    pavements    (n)^30 

Flood.  See  also  "Storm,"  "Coast  ero- 
sion," etc. 

Flood  district  filling.  Pittsburgh 377 

Flood.  Erie  321.  •326,  369,  Report; 
protective    channels    and    conduits 

•937,    (ns)524,  71S,   1954 

Flood,   Fairfield,  Neb (n)  46 

Flood,    Galveston    417,    ^424,    427,    466, 

•469,  758 
Flood  gates.  Levee,  carried  out.  East 

St.    Louis    fn)574 

Flood  in  small  creek  damages  cul- 
verts,   Mohawk   Val.      Steere •eSO 

Flood — N.    Y.    St.    road    and    culvert 

washout  near  Westfield ^379 

Flood  protection.  Delays  in 369 

Flood    protection,    Indianapolis •961 

Flood  protection,  Olean.  N.  T (n)41 

Flood.    St.    Louis    (ns)    428.    476.    Con- 
trolling    river     des     Pdres     (n)765. 
Study   of   rain    runoff.      Horner.  ..  .*742 
Flood — Storm-water    aqueducts    over 

irrigation    canal    (n)^178 

Flood     sweeps     away     bridge     false- 
work. Chattanooga  and  Memphis.  .1291 
Flood     water    compensator.       Replo- 

sle     •1193 

Flood  wrecks  masonry  bridges.  Cha- 

tauqua   Co..   N.  Y.      Acheson '546 

Flooding  and  recoverv.  Astoria  tun- 
nel      •67S 

Floods  and  pestilence    417 

Floods.    Gt.    Miami    Val..    O (n)189 

Floods.  Kan.;  Mo.  ^45.  (ns)30.  Quick 
excavating  (■n)224.  Prevention  con- 
ference  (n)142.  Raising  levees,  etc. 

(ns)17S.   3S2.    430.   574.    1006 
Floods — Ohio      conservancv.      Miami 

Valley,  etc •92.  369.   (n)332 

Floods.   Texas   April.     Bunnemeyer. .   152 

Floor — Concrete-Joist  test    '1134 

Floor.  Mushroom  flat-slab.  Tray- 
more    Hotel     •21 

Floor  slabs.  New  London  pier •lOSl 

Floor.  "Spiral  mushroom"  flat-slab. 
Datent  decision  ("n>379.  Correction. 
Turner  565.  Another  svstem  to  be 
licensed.  Condron  707.  McCul- 
lough        803 

Floor.      Spiral      mushroom      flat-slab. 

Turner    (n)*144 

Floor  supports.  Steel  and  concrete, 
Sheepshead    Bay    auto,     racetrack. 

(n)^416 
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Floors,    Concrete-slab.    Load    distri- 
bution   on,     Ohio    Highway     Dept. 

tests 933 

Floors,    Fla't-slib. '  De'lco  Bld'g! '.'.'.'.'.'.  •974 

Floors  In  Africa (n)G20 

Floors.    Solid.    Lynn    bridges •536 

Florida — Rainfall  and  Everglades 
drainage   problems   466,   Elliot   612. 

State  blghwa.v  engineer (n)  1054 

Flow.       See     "Water    measurement," 

"Rivers."  etc. 
Flume  construction,  Alaska.     Hall..    223 
Flume.      Hydrostatic  -  catenary,      on 
Brooks     concrete     aqueduct,     Can. 

Pac.  Ry.     Muckleston    •SS 

Flume  without  side  braces,  Los  An- 
geles.     Helnly    •172 

Flush  tank  system.  Sewage,  Shone's, 

(n)2S5 
Football,   Yale — Railway   trafflc.  .  (n)1005 
Ford.    Henry,    buildings — ^Concreting 
— Buffalo     •10S3,     Cleveland     •1180. 
Flood-water    compensator    tor    his 

residence    •IIOS 

Fore  River  shop.     Koon   (n)656 

Forest.      See    also    "Timber,"    "U.    S. 

Forest  Service." 
Forest,  Alaska,  reservation,  for  rail- 
way structures   (ns)142,  299 

Forest   area    of   .Japan (n)1162 

Forest   depletion   investigation.  ...  (n)334 
Forest    reservation    purchases,    Natl., 
in   White   Mtns.   and   Southern  Ap- 
palachians     (n) 93 

Forestry   bldg..   Univ.   Wash.,   endan- 

dangered  by  rot    •1221 

Forestry,    Water-wks. — Fruit    trees, 

„  (n)325 

Forest — Logging     surveys.       Bonner 

132.    Marshall    •324 

Forge.  Portable  rivet.  Mahr (n)96 

Forms.  Concrete.     See  "Concrete." 
Fort.  E.  .1.     Broolilyn  sewage  experi- 
ments             •214 

Fortifications.  Force  needed  for 
coast.     Saville    1239 

FOL^NDATIONS 

See  also  "Piles."  "Pavements." 
"Buildings."  "Bridges,"  "Roads," 
".Streets."  etc. 

— Aqueduct  sand  -  puddle  founda- 
tion.   Winnipeg    •lOSS 

— Black  Riv.  bridge,  Rebuilding  piers 

and    abutments    •1046 

— Bridge,  Lake  St.  bascule,  Chi.  ^876. 
„  ,,  „  •934.  •12G7 

— Bridge    piers.    Peep,   sunk   without 

air.  D..  L.  &  W..  Buffalo.. ^70,   (n)263 

— Bridge   piers.   Platte    River •728 

— Bridge.       Portland.      Me.,      harbor; 

floating    caissons,    etc '865 

— 5'"'''?f-    \Vash.    St..    Indianapolis.  .♦1142 

— Charleston  Xavy  Yard  torpedo- 
boat  berth — Concrete  poured  in 
steel  cylinders  over  footing 
r.."',  ^  „•,-,•  ■■•i,- 'S'Z.    ^926.    946 

—Circle  Bldg..  N.  Y.,  pier  and  pile 
foundations    on    earth    and    rock 

— Dam,  State  Line — Tests  of  friction 
of  concrete  on  shale.  Lasier, 
■c,         .  ,      .  •156.  225 

— tiec.  transmission-line  towers — A 
L  E.  E.  papers,  etc.  •159.  Laying 
out  foundations  without  tem- 
plate.    Walls    »314 

— Elephant  Butte  dam.  Baldwin, 
■DM      »     .    ,  .  '645,  •696 

— Pile   test    in   soft   silt.   W.    46th   St 

pier.    N.    Y.      Staniford •76 

— Pile  test.s   in   sand   beach,   Atlantic 

Cy.      Abbott    «28 

— Piles.  Long  embedment  of.  iri  con- 
crete piers.     Howard   133 

—  Public  Service  EIcc.  Co.'s  E.ssex 
power  house.  X.  .T.— Pile-and- 
mat  foundation  in  marsh. •1113,  •1260 

— Sinking  foundations  through   steel 

and    roncretf.    N.    Y.    building.  ..  •gsg 

—Soil-hearing  test  with  confined 
plunger.  Detroit-Superior  via- 
duct      .grjl 

— Travmore     Hotel.      Atlantic' 'Cv.— 

Piles  in  beach  sand "'ig    »so 

Fowler,  C.  K.     Making  concrete  tight. 

Tacoma  and  Seattle  water-wl<s.  •1076 

Fraher.    T.       Pittsfoid     Power    Co.'s 

_      Pl.int    •M 

Franey.   >r.   D.     Engine-house  smoke 

washer     •906 

Franklin   Furnace,  X.  .f.—FiVterpIant. 

Enrich    .770 

Freight.  Export,  clogs  N.  Y.'  'termi- 
nals      (n)llOO 

Freight  yard,   Birmingham.   Ala'.'. .  .•1126 

French.  O.  B.  Longitude  determina- 
tions             •587 

Friction  tests,  concrete  on  shale'. 
Lasier  •ISfi    225 

Friedland.   .J.   M.      Rivet   tcn.s'ioii' '  183 

Freight  station.  Double-deck  Pitts- 
burgh       .49g 

Frog  location  for  unsymmetrlcal  Y- 
track.      White    124 

Fruit  trees  on  water-wks.  drainage 
areas   (n)325 
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Fuller,     G.     W.       Activated     sludge, 

Milwaukee    1146 

Furer,  J.  A.  Raising  submarine.  ..  .'880 
Fuse.  How  to  light.  Martin  707.  With 
hot  iron.  Nyreen,  Benjamin  804. 
Sharkey  1001.  With  fuse.  Cain 
•1285,  With  hardwood.  Grundel 
1285,  Cope's  method (n)SOO 

G 

Gaffne.v.  P.  B.     Elevator  settlement.  1189 
Gage.     See     also     "Water     measure- 
ment." 
Gage,    Tank-depth    or    level,    Parks' 

"Pneumercator"     (n)*95 

Gagings.  Seattle  sewer  runoff.  Silli- 
man'«832,  1093.  In  light  of  St.  Louis 

gagings.     Horner    1091 

Galvanizing  test.     Aupperle    ■.      68 

Galveston,  Tev.,  storm,  417,  466.  •469. 
Bunnemeyer  '424.  Babbitt  427,  472, 

Waldo  472,   Corthell    758 

Gammage,  A.  L.     Water-supplies  and 

health.    Mass 1077 

Gandolfo,  J.  H.  Dredge  cutter  head.^990 
Garage,  Oakland  municipal 1033 

GARBAGE  AND  REFUSE 

— Am.  Soc.  Mun.  Impvts.  papers....  811 
— Chi.  municipal  plant — No  lease. .  (n)862 
— Columbus   and    Cleveland    plants' — • 

Question.     Dimock    228 

— Los       Angeles  —  Condensing-water 

cooling    (n)1054 

— Milwaukee — Disposal   at   home..{n)929 
— N.  Y.  Cy. — Sulphur  causes  garbage- 
reduction     odors     547,     Dumping 
dock  •956,  Disposal  bids  invited. 

(n)1290 
— Odors.    Reduction.    Elimination    of, 

Schenectady.     Chadsey   133 

— Palo   Alto   incinerator   results 1125 

— San     Francisco     disposal     proposi- 
tions         232 

Gardner,  F.  D.  Taxing  motor  vehi- 
cles     1091.    IISS 

Gardner.      H.      A.       Washing      paint 

charged   to   infected   oil 177 

Gas,  Benzol  from  coal (n)  1054 

Gas  engine.     See  "Engines." 

Gas  main.  Moving  30-in.,  N.  Y.     Van 

Wagner   '1082 

Gas  mains — Des  Moines  case — Value 
enhanced    by    improved    paving....    563 

Gas  rate  case.  Passaic.  N.  J 32 

Gas,  Sewer.  Explosive  mixtures  of. 
Studied  at  Pittsburgh  by  Bureau  of 

Mines    955 

Gas  street  and  other  lamps.  Auto- 
matic control  for — Lombard  Gover- 
nor Co.'s  (n)432.  Lighting  Equip- 
ment Co.'s    (n)52S 

Gas  well,  Deepest,  in  U.   S (n)1215 

Gasoline.  See  also  "Engines,"  "Acci- 
dents." "Locomotives,"  "Motor 
vehicles." 

Gasoline    by   McAfee    process 532 

Gasoline  electric  car.  N.  Z (n)295 

Gasoline.     Inflammability     of.     Eur- 

rell.    Boyt    (n)967 

Gasoline  power.  Dan  Patch  Rv •782 

Gasoline    power-plant    systems 966 

Gasoline    shovels,    Marion,    auxiliary 

to    steam    equipment 'ISS 

Gate.  See  also  "Lock,"  "Canals." 
'Valve." 

Gates.  Heavy  crossing.  Long  Tsl 'ISS 

Gates,  Turners  Falls  plant ^203 

Gear,      Speed-reducing,      Turbo-Gear 

„  Co.'s    (n)^4S 

Georgia  Hy.  &  Power  Co.'s  dam  •529, 

•510,  '589 
Germany.  Railway  accidents  in...(n)871 
Gibbs.     A.     W.       Steel-rail     specifica- 

„.tion     36,    84 

Gibson.  G.  H.  Centrifugal  and  re- 
ciprocating pumps  *SS6,  Correction, 

„.etc 1045.   1253 

Gilbert,  Minn. — Sewer  costs.     Cohn..    364 
Girder.       See    also     "Plate,"     "Struc- 
tural." "Stresses,"  "Testing,"  etc. 
Girder     carrying     columns,     Newark 

terminal    '991 

Girders.  Express  inclines  built  with 
old  lattice  and  new  plate.  N.  Y. 
Elevated  ^270.  Handling  heavy  gir- 
ders,    etc.     »4:i.     •606,     *625.     *6S3, 

Motor-trucking    •174.    *554,    653 

Glass  for  industrial  apparatus,  Corn- 

„,'npr   (n)1296 

Gloversville.    N.    Y. — Sewage    works. 

Eddy.    Hannier    •744     *7S0 

Godfrey.  E.  Rivet  tension  •184.  467. 
Moments  at  eccentric  heel-joint  of 

roof  truss  ^399.  Correction ^796 

Goethals.  G.  W..  at  Internatl.  Engi- 
neering Congress  660,  Panama 
slides  •1009.  1041,  11S9,  1287,  An- 
nual  report    1287 

Goldschmidt  Thermit  Co.'s  carbon- 
free  metals  and   allovs 636 

Golodnaya   irrig.ition   project •g 

Good  wishes  for  1916   1281 

Goodday,   L.     Home-made   excavator.  •78 
Goss.    O.   P.    M.      Douglas    fir    paving 
blocks    774 


GRADE-CROSSING  ELIMINATION 

— Costs,   Assessing    370 

— Cliicago — Nickel  Plate  'SSS,  Con- 
creting trains  'SIS,  Plate  girders 
•1105,    Errata    (n)     1287,    Chi.    & 

West.   Ind •1275 

— D..  L.  &  W.,  Buffalo ^70,    (n)263 

— 111.   Cent,  depression,  Mattoon •IIO 

■ — Long-    Island    R.    R •365 

— ^Los  Angeles   report 355 

— Lynn,    Mass.      Breed •533 

— N.  Y.,  Chi.  &  St.  L.  R.R.  *315,  'SSS, 

•1105,     Errata     (n)1287 

— N.  Y.  Cy. — N.  Y.,  N.  H.   & 'H (n)525 

■ — St.  JOs.,  Mo.,  problem (n)670 

■ — St.   Louis — Tower  grove •52 

Grade  separation,  Soutli  Bend (n)95S 

Grain  elevator  explosion,  West  N.  Y. 

(n)lS9 
Grain     elevator     settlement,     Trans- 

cona.     GafEney    1189 

Grain  elevator  tilted,  Starbuck,  Man. 

(n)910 
Grand     Rapids,     Mich.   —  Municipal 

swimming  pool    S21 

Grandstand,  Automobile  -  racetrack, 
Sheepshead    Bay    *655,    Twin    City 

•807.   Chicago    *116$ 

Grandstand    seats.      Jackson *1239 

Granite-block     crushing    test    aban- 
doned. Am.  Soc.  Municipal  Impvts.; 
Pollock's  paper  809.  810,  Durham..    902 
Gravel  and  sand  "washing  and   grad- 
ing plant.  New  Eng.  Breed ^1204 

Gravel     digging     by     Atwood-Davis 

Sand  Co ^1278 

Gravel  roads.  New  Hampshire  •1110, 

1137 
Gravel  shooting  through  tunnel  lin- 
ing   .  . ., •953 

Great    Lakes    Dredge    &    Dock    Co.'s 

construction-plant    models    ^218 

Green,  P.  W.  Retracing  old  com- 
pound   railway   curves    '364 

Green,    P.    E.      Sinking  deep  well....*450 
Gregory,   J.   H.     Albany  sewage   dis- 
posal     ^692 

Griest,  M.  E.  Concrete  elevated  rail- 
way. Queens  Boul •OlS,   945,    (n)996 

Griffith.  J.  H.      Brick-pier  load  tests.»242 
Grips,  Concrete-test.    Montgomery ..  *1178 

Groins,  Design  of.     Bennett •99,  130 

Groins.  D.  I.  &  N.  J.  coast.     Case....^438 
Ground    temperature    variations    de- 
crease with  depth.     Lauchli.  .*510.  *590 
Grout   holes   in   tunnel   lining.   Nozzle 

for   shooting   gravel   through '953 

Grouting  cutoff  wall.  Elephant  Butte 

dam    •645 

Grouting  fissured  rock.  Mathis  dam.. '531 
Grouting   leak,    Astoria   tunnel    *673. 

705,  •737 
Grubbing     specifications,      Highway. 

Harris    *1240 

Gruber.  W.  W.  Resurveving  Ohio  di- 
vision. B.   &  O.   S.   W.   R.R 1230 

Grundel.  T.  J.      Lighting  fuse 1285 

Guard  rail.  Patented  concrete,  Dil- 
lon     (n)^1056 

Guard  rails  and  wide  fills  on  high- 
ways.  Comparative  costs  of,  Mass. 

Johnston    ^79 

Gulf  coast.  Cause  and   prevention  of 

storm    erosion   on.     Case *1072 

.See  also  "Storm — West  Indian  hur- 
ricane."     

Gutman,  D.  Eccentric  loading  prob- 
lems     123S 

H 

Hacksaw  blades.  Testing.     Schreiber. 

(n)754 

Halifax,  N.  S.  —  Ocean  terminals. 
•Ills.  1137,  1139.  Handling  concrete 
blocks  for  them  •368.  Excavating 
with  fire  engine (n)704 

H.nli.  H.  H.  Constructin.g  water  con- 
duit.   Alaska    .' 223 

Hamilton   inclined   railway    ^49 

Hammer.  Air  spike,  McKiernan- 
Terry     (n)*432 

Hammer,  Steam.  Piledriving  formula 
wanted  for.     Hammond   (n)800 

Hammer.    Western    Elec.    hand.  .  .  (n)»960 

Hamtramck,    Mich.  —  Rapid    growth. 

(n)2S5 

Hanmer.  H.  J.  Gloversville  sewage 
works    ^744.  *7S0 

Hanna.  G.  H.  Street-cleaning  cost 
and  pavement  design 1257.   (n)1287 

Hansen,  P.  Water-service  owner- 
ship     1236 

HARBORS 

See    also    "Whar\''es    and    Docks." 
"Coast  erosion,"  etc. 

— Archangel,    Russia,    activities 936 

— Boston    harbor-work    activity    956. 

(n)1006 

— Chemulpo.   Korea,   tidal  lock. . .  (n)1067 

— Chicago    breakwater    extensions.  .  .*740 

— Halifax  ocean  terminals  •lllS,  1137, 

•368,     (n)704.    Contrasts    in    port 

development    II39 
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Page 
HARBORS— Conttnueei 

-Light,  Esteiline  "Golden  Glow.^,g24 
_N  Y.  Harbor  commission. ...  •••••  381 
-Pbrtland.  Me.,  harbor  brid|e  'JOe.^^^^ 
-Rock  excavation  *968.  '1020, '•10G2,^^_^^ 

757  Should  another  course  be  added 
to  eiiRineering  schools'  curnculuni? 
563  Multiplying  large  numbe.^  on 
adding  machines  703,  ,-ie|tinB 
wat"r?main   flow   S4S.   Pike's   Pe^R^^^^ 

Harfc'^^rUver'dnaw  "replaced .'.■  .M 29,  ^h^ 
HtrH™  F     R.      Water-ballast    tanks 

and  "Eastland"  disaster :..•■    «7 

Hai"Hs,    P     W.      Highway    specfica- 

t  ons  for  clearing  and  grubbing.  .-1240 
Har?"s.   I    C.      Iron   and   ste^l   co"0^-   ^^^ 

Harrfsburg'  Penn.— River'  wail  '•145; 
"  Concret?;block  sewer  703,  Concrete 
^.?m.       Justin     n250.     Cumberland^^g^ 

H^rriso^n,    N^  T.-6rnamental    Plants^^^^ 
on  sewage  beds cic 

Hart  potash-   recovery  process......    bib 

ntrtfSrd,    Conn.-Nepaug    dam    con- 
struction    plant     *25,     -^ater-wivS. 

Ha^?^:g^rA.^^w'."^Reiarded--sefof\^^ 

HatTon.'' T.    C."  '  ActiVated-sludge   ex- 
periments,   Milwaukee    *134,    'ib^^gg^ 

Hauling     with     motor     trucks.      See 

"Motor  vehicles." 
Havana     raintall     records.      Agu.rre 

♦830,  Pen.  &  Occ.  dock..  ^ >n^l25 

Hawaiian    irrigation    system. .  .  . . .  CnjD^o 

Heraiight    lens.    Anti-glare,    Lancas-^^^^ 

Hearth-insurance  act  drafted (n)llOl 

HEATING  AND  VENTILATION 

N    T.   subway  ventilation.  ........  (n) 2 

—Tunnel    ventilation.    East    S°='°^,'^og5 
—Tunnel  ventilation.  Origin  of  com- 
pressed-air.    Pierce    i;  ■;0- 

—Ventilator   and   air   cleaner.   Hack- 
ney window    ....,••••■•■••••  '"Ulfl! 
—Ventilator,  Exhausting,  Burt  ..(n)'864 
Hedrick.  E.  R.     Generalized  form  of 

Hooke's    law    •  •  ■  •  •  •  ■  *5.42,  707 

Heinlv     B.    A.      Flume    without    side 

braces  *172,  Los  Angeles  aqueduct^^^^ 

•236."  Yog. 

*70S,    (n)»560 
Hendrick,   C.   W..   Chief  Engineer   ft 

Baltimore     • ■•■;•■  -^"^^in 

Henny.  JD.  C.     Life   of  wood  jMpe    . .  ^400 
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Hoover.  A.   P.     Concrete   cost   chart.«795 

Honeville,  Va.,   burned    •■    i^"' 

Horner     W.    W.      Pavement  _^  niortar 
beds  Sis;  St.  Louis  rain  •742.  Sewer^^^^ 

H^'"^-iiarhoie";:-::::,^:(n)-s« 

Horses,       Collapsible,       for         °^'?" 
"closed"    signl    AUard's,    of    DraUa^^^^ 

HortfduUurai  "Paitlii  "dime  " ." ." .'  .'•112,  '208 
Horton     E.    R..    Jr.      Laying    street 
"Railway   track  without  ties    .  ••594.  611 
Hotel  sewage-treatment  plant,  Vail- 
alile-capacity.      Buck     Hill      ^l^alls.^ 

Robinson ■  •  •  •  • ,y„-    SjX 

Hotel.  Traymore.  Atlantic  Cy.  ..'18.  8U 
Housing.  Natl.  Conference  on  ••■•••  "'^ 
Houston.' Tex -City  engineer  130   Ac- 

tivated  sludge ^^.?'i"r„c   nf 

Howard.  B.   E.     Long  embedment  of 


International   Ry.   Fuel   Asso.    .  . . . 

international     Road     Congress     12 

1243,  1257,  1282.  (ns)1007    115 


piles  in  concrete  pier 


133 
Hoyt.  J.  C.'"su'rtace"-"w"ater  '"vestiga-^^^^ 
tions      r'ri'll'! 

Hudson  Bay  Ry.  progress  ••■.>•;,;:  ■l^"'"'^ 
Hufeland's  storm-sewer  runoff  "^^^^^ -^^gj^ 

Hump^yard"cal"cul"at"ion"s'. "  "Wentwort'h^^^^ 

Humphrey's  concrete  cottages  ...  ..•1116 
Hupp  mail-handling  system  •eeg,  (.n)i>ii 
Hurricane.     See  "Storm.  ^i„„i„ 

Hydrants.  High-pressure  fire,  Cmcln-^^^^ 

Hydrants,"  s"pr"in"g'fiel"d,"Mass.';"  inspii-^^^^ 

tion     

HYDRAULICS 

See     also     "Water     measuDement,'' 

"Elevators,"   "Pumps,".  "Dredge. 
—Dam.  Calaveras  hydraulically  con-   _^ 

structed   earth J-J* 

—Mass.    Tech.    laboratory    . . .  .... .  •  ■    <i40 

—Paradox,     Curious— -Sea     water     m^ 

fresh-water    canal    ... ;^^^tn 

Sluicing,   Filling  tunnel  by    (n)dzu 

—Surges,    Opening    headgate    causes 

penstock.     Spengler a" ' 

Teit!!     Color    in — Johnson    method 

for  Ont.  Power  Co.   609.  Taylor   'eiT 
—Tunnel-shield  hydraulic  equipment,^ 

East  River •• ,-,   '^^ 

Hydro-electric.     See   "Water  POwer. 
Hydrostatic-catenary        flu  m  e        on 

Brooks  concrete  aqueduct.  Muck-   ^ 

leston     "'> 


I-beams,   Carnegie   rolled    S^lss 

Icebergs,  Patrol  for (")28& 

Idaho-Ore.    plant   Cham   drive 


»544 


outlet   cascades 
Hell  Gate  bridge  progress 


Henrv    Hudson    drive.   Building    ••••^ 

Heron.  K.  A.  Irrigation  weir  •257, 
Evaporation  and  seepage  from  irri- 
gation reservoirs  *294,  Englargmg 
irrigation  canal  *4R6.  Transmis- 
sion losses  in  irrigation  canals  5Sd. 
1001,  Use   of  water.  Modesto  Dist..lOOO 

Herrick   C.     Rainfall   study •    678 

Hesser.  F.  R.  State  supervision  of 
public  water  supplies  m  Kan.   ....   546 

Hetch  Hetchy  progress  *S1S.  Con- 
struction-railroad plans  925.  (ns) 
5-M    1149.  Determining  geology  (n)lOOb 

Hewitt.  A.  C.  Underpinning  trestle 
•  220.    Limestone    concrete    801 

Higgins,  H.  K.  Leaves  and  storm- 
sewer    inlets    610,    Brick    pavement 


ILLINOIS 

—Activated-sludge   experiments    ....   Ibb 

—Bridge.  Highway,  shopwork  inspec- 
tion   (.n;t>t)U 

—Highway  curve  superelevation. 
Bilger  74,  Revised  cross-sections.^ 

'323.""(ns")T6"."i39,  524 
—Road    cement.    State    may    buy..(n)189 

— Road  law  amendment '■"■'loi 

—Road  type.s.  Selecting  rural   •;---i,°^* 
— Roadbuilding.  Financing  country.   1079 
—Roads.  Maintaining  brick  and  con-_ 
Crete;   costs,   etc.     Piepmei 


•310 


•842.  Architects'  license  law  119^,  118( 
Highway.       See     "Roads."     "Streets. 
"Pavements."  "Bridges."  "Viaduct, 
"Accidents."  ,ioi> 

Hill    C.   D.      Alternate   specifications.  1188 

Hill,   C.   R.     Tension  rivets.. 347 

Hill  View  reservoir,  N.  Y.  Cy.,  earth 

embankment.     Tidd ....'SOO 

Hinkamp,  C.  N.     Submarines  and  tor- 

pedoes    b^o 

Hoist  drive.  Independent,  Mead-Mor- 
rison     (n)3.ib 

Hoist,  Electric,  of  Hamilton,  Ont.,  in-   ^ 

clined   railway    ,■■••,■ 

Hoist.    Portable    geared   hand-power, 

Pull-U-Out ("'.Sxt 

Hoist,  Snow  automatic  reversing  . . .  .'dui 
Hoisting    engine    brake.    Automatic. 

Dake  (n)*1200 

Hoisting    girde^^s._   N.^  Y.,^  Elevated,^^^ 

Hoisting    62-ton    concrete    blocks    at 

Halifax         '368,   •ll.^l 

Hoists.    Spud",   on   drill   barges    ..    ...'970 
Hoists,    Traveling    cranes   with    Plat- 
form,  Ford  shops    ■■■■■■■■■■■  ■■■}^>    ** 
Holmes.  J.  A..  Death  of  *1SS.    (n)143. 
Colo.  Sch.  of  Mines  professorship  (n)5^b 

Honolulu— For  civic  center (n)1095 

Hooke's    law.    Generalized    form     or.   ^ 
Hedrick   •542,   Paaswell "" 


—Sanitary  engineers  wanted 
—Water-works      rules      of     Utilities  ^^^ 

Imhoff"tTAk"." '  "see"  ■al"s"o'  """sewers." 
Imhoff  tank  sludge.  Measuring  drain- 
ability    of.       Stevenson     •  ■  ■  • '  V9V/ 
Imperial  Val..  Calif..  earthquake^»234.^^^^ 

Incline,  Barney,  for  hauling  wagons^^^^ 

In^Une"!  ^iilway.'Hamiiion,"  "Oni"  ".■.". '.   ^49 
Index  and  file  system.  Railway-valu- 
ation.     Saunders     A';;';""   ??? 

Indexing  tech.  literature.     Cutter    •  ■   132 
India— Southern  Shan  States  Ry.  .  .(n)525 
Indianapolis,    Ind— Flood    Protection 
•961,  Wash.  St.  bridge  '1142,  Benzol 

from    coal    gas    ■■■■■: ;  Vt^vit 

Inglewood,  Calif.— Drainage  at  street^ 
intersections   

INSTRUMENTS 

See  also  "Surveys,"  "Test,"  'TVater 
measurement,"    "Drawing. 
—Adding  machines.  Multiplying  large  ^ 

numbers    on.      Hardman     •••■•^,'"° 
—Computer,    Ross    precision    .....  (n)    b<<i 

Computing   machine    "Millionaire    , 

reducing     sq.ft.     to     decimals     of 
acre,    etc.;    short    cuts    363,    702, 
<ns)    512,    656,   Errata    (ns)    656,   1280 
—Photomicrographic    equipment    (")   f4U 

—Rain-gage   registering   device    14b 

—Slide    rule.    Solar-reduction     .••■■•   2b( 
Insulation  tester.  High-voltage,  G.  ^^^,^g 

Insurance.  Health,  act  drafted   ..(n)llOl 
Intake.     See  "Water-works. 


Page 

International    Engineering    Congress 
621,  660,  705,  706,  713,  1281,   (n)^|'-   ^,,g 
592 
1242, 
1151,  1287 

InternaUonal'stee'rTie'  Co.  Steel  ties 
for  street-railway  work   ..........     Ja 

Interstate  Commerce  Comm.ss.on-- 
Tts  valuation  work.  Burgess  i<!. 
Valuation  index  a.i<l  file  system 
Saunders  •894,  Built-up  car-wheols 
declared  inadequate  'll.  Wage  data 
analyzed  ISO,  Track-maintenance 
??port  801,  901,  947,  1140,  1287,  Rail 
tests  ^855  Acres  of  tracing  cloth 
fnd'holsheads  of  ink  1091.  R|Por 
on  derailments  12.i5,.  Progress  re 
port  1241,  Reorganizing •-;:,■.;; 

Indention  and  d'^siS":  SuPreme  Court 
on— Luten  patents  1054,  10S9,     1"»^',236 
1138,    Camp,    I'^d^y ........•••  •.•,3/^''*'' 

Inventions    Board,    Naval  ^l^_9.^^j-34,^^^5 

Inventions,  Estimating  new  •■•■••••  369 
Investment  capital.  Market  quotation  ^^^ 

Iowa    sewage-works  "ciniference"  ■("n)1054 

Iron  and  steel:  „,.,,..    "stre^qes" 

See    "Structural   work,        btresses, 

-Al"l?y^'ii;w'T;S";-c7blft'.;  Y^^Ssen  897 
—Australia,  Steel  plant  for  •v::-<")256 
—Bridge    failure,    Spokane;    ^aUgue^^^^ 

-Bridge    steel     requirements,     Ohio^^^^ 

—Bridge  Vork,  Alloy  steel  in.     Wad-  ^^^ 

-Bulb"a"ngies  "and"  "beams  'j^o^Hi'.^^^^^ 
—Carbon-free      steels,      Goldschmidt 

-Ca^l^-I^-ing-a"  Pig-  in;a"  pol^  946 
—Iron,   Effect   on,   on   concrete   sand^^^^^ 
—Omm'-heartli  "process  "inventor    ....     32 
-Rail  quality  and  heat  treatment  of 
steel  31    Civil  Engineer  34,  GiDDS, 
before  A.  S.  T.  M.   36.  Shrinkage     ^^ 

— Ra"'  s?ebi"fl"c"at"iin"s;  "PeAn".  "system" ..  397 
-rIUs.    Internal    stresses    in,    found^^^^ 

-Shafl" Motor-truck,"  "heat"  tl-eatment^^^^ 

Qilicnn  steel  in  Ohio  bridge '230 

Ziteel  construction.  Underrated  con- 

tributor  to.     Fleming   . ■ 653 

-Testing    materia.ls.    Am     Soc.    for- 

■Rnil  specifications,  etc.  36.  39. .»«. 

CharpT  impact-testing    machme 

^I'rb^uVi^zt^i'oT^of'-hert'-trtatld 
steeP  etching  with  molten  zmc 
68  l'nterna?ional  stresses  from 
hardening;  hardness  Proportional 
to  strength;  "fatigue'  138,  What  ^^^ 

is    "pure   iron"?    . 

Iron  and   steel  .corrosion: 

_ilfoy",^^&on^-cofroslve.    Lennox   and 

_Br^^i^!'itr'Sy  "currents  -on' V."  \  ■  .n285 
— Galvlnic   corrosion    of   yacht      Sea 

Call"— Steel     used     with     mon^ei  ^^^ 

_Pa"er-miil  "  roof liriiss "  destrudtion^^ ^^ 

—Pipe  corrosion  test  machine,  Natl.   ^^^ 

_Pipe,^The°^rV  for'long"  iife"  of'  casU  ^^^ 

_SpV?n"kler^^'=^ns"p\c'ting'  '  aut'omatAc^^^^ 

_U    S    Reclamation   Service.   Corro- 
^•.im,    of   "pure    irons"   and   steels 
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us°ed  °by."''"Harri-s"78,    What    is 
Tu\-e  iron"?  Schuyler   .      ■■■yi^^lH 
Iron  ore  production,  cnromic v 

IRRIGATION 

-¥''^^'\rl°''''"ilm  '°Tog-*handii'ng 
— Arrowrock        dam     ^^log  ^^ 

|eTc''aTe^d"'^'7irConcr°e?e  tempera-  ^^^ 
-Boi"s'^%ro^^ert'SVa"inlg'e'^work^: . . : : :   795 
~Dams     Old   and   new    Bear   ^•  alley, 
^  and  Crags  dam  in  service.  Cal.f..^^^ 
rJ^'^^pS?"   project-riy'd'r'dstatic- 
~^  catenary    fliime    on    Brooks    con- 

Crete  aqueduct.     Muckleston     ...   '58 
-CanaTc'olicrete  ^orm-w^ater  aque- 

duct  over,  Calif.     ™arpie   ._..  •  •  v    ' 
-^"s^'e-'eru-sed-^by  -k-ec^lartl^n    lf_  ^^^ 
-Do^mTnguei '  cen'tral-siaUon    irriga- 
-Di*i?rair'^"'te*,"'fron^7r".liation 

t?ac??used  for  further  'rngation.^^^^ 
_El?phani  'Buue  'dam  work,   .■.'•eis    '696 

—Hawaiian  irrigation  system (njixio 

-ifitrrnatvonal    Irrigation    Congress^ ^^^ 
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IRRIGATION— Continued 

^t,ake    ML-.\llllan    silting    (n)608 

— M{i>iiloku  project.  Lead  and  tar 
paints  rompared.  Dibble  973, 
(n)556,  Locomotive  crane  for 
ditch    excavation     (n)*608 

— JKxIesto  Uist..  Calif. — ^W'elr,  meas-  . . 
uring  rod  and  discharge  card. 
Heron  •257,  Evaporation  and 
seepage  from  Dallas  and  Warner 
reservoirs  and  from  canals. 
Heron  •294.  •5S3.  1001.  Enlarg- 
ing canal.  Heron  •4S6,  Use  of 
water     1000 

— Okanogan  pumping  plant  is  irriga- 
tors'   Insurance    732 

— Pf»-vo    Reservoir    Co.'s    irrigation 

project.      Jarvis    •394 

— Reclamation   projects.  Crops  from  (n)  133 

— Reelaniation    Service's    library....   787 

— Reclamation    Service's   record. ..  (n)221 

— Riveis,      Taming,      for     use.       Sec. 

L.ine     (n)1259 

— Pt^Msian  projects.  Large.    Nikolitch 

•8,  •102 

— Stoek  and  water  rights  not  re- 
lated— Hammon  vs.  Ft.  Aubrey 
decision     131 

— Wood  pipe.  Irrigation  Service  re- 
port on  life  of.    Henny 400 

Isherwood,      B.   F.,   Death   of •44 

J 

Jacking   tests   on   piles.   Potter  Bldg., 

,  f";   Y •559 

Jacks,    East    Riv.    tunnel-shield ♦954 

Jackson.  J.  F.     Grandstand  seats  and 

station    signs    ^1239 

Jackson,  Mich. — Brick  pavement. ..  .•842 
Jackson,  R.     Quick-closing  doors  for 

pressure    cylinders    276 

Jacksonville,  Fla.  —  Bulkhead  for 
wharves.  Mendenhall  •772,  Mu- 
nicipal   docks    1099 

Jacobs,   J.     Rivet  tension '.'.   ig4 

Japan,   Forest  area   of (n)1162 

James.  F.  T.  E.\plosives  in  driving 
piles;   lighting  fuses   558,   707,   804, 

1091     '1285 
•f^P?."— Toi^.yo  railway  station  •1214, 

Shipbuilding     (n)622 

Jarvis,  C.  S.     Provo  irrigation  project 

Jitney.     See  "Motor  vehicles." 
Johnson,   R.   D.— His  use  of  color  in 

hydraulic  tests    609,   •617 

Johnson  valves.  Two  large •507 

ofi'?^"?;   •'•  ^-    Highway   guard-rail 

and   fill   costs    •79 

Joint,  Flexible,  cast-iron  'pipe! !!  !il25S 
°/?/nt^,r'yj^   bell-and-spigot   pipe. 

Central    Fdy.   Co.'s 'gia 

r"=»f  Cemented   pipe,   Long   Beach, 
calir.,     water     mains     1044      1047 

T^^.^   Angeles.    Mulholland .'i284 

i^l^^h  Leadite   water-main 667 

Joist  test.   Concrete.    Byrd  •ii?4 

i?,'Ji}f.-  V'^'A'i  ^""y  penstock. :.::::.i822 

S-Jn'   u  ^-  ■   Stepped-concrete  river 
r<:9   •ti^^''!"'!''"''^  *!''»•  Austin  dam 

1S2,    Harrisburg   dam .1250 

Justus,  P.  Stray  currents  on  bridg-4:^1285 

K 

'^l",®?""^'^'?,  supervision  of  public 
v»r„""n"'"'"t^-,?«^S"  546,  Survey 
«nn  .^V"""  ^'^''^'  Flood-preven- 
tion conference  (n)142,  sewaee- 
K-fni^P';!'''  *'»tlO"s  aithorlzed  ^(n)86' 
kIS  Cv'-  Kn^n  •~U"'°"^«ta"°»-  •  "235 
rnS'in-  'r.,,-  !"■■  Mo.— Floods  ^45, 
(nj30.  Quick  excavating  (n)224 
Raising    levees,    etc.    (ns)178,    382 

KANSAS  CITY,  MO.  ""'  "*'  ""« 

"■^^po"  ^P^'^'^catlons.  Open.    Man- 

— BBlIders''  Association'  ■.'.■.;.■ rntfsl 

— P^m7;f  "f ' "^^/'"^    lectures-. . .  °^ ?57 

'^irrr^"n'ch'e°s""''''"°"«   °^"  «"^''-.!  ! 

"^Jnirray""      »''^<=''" ''•Vconstruetlon.  ""^ 

^  '^lu  'fS;  ^frr^7'«  ^^^"^^  '*''■  «-"-.„„ 

Kiln  firebox,  Gratcless  Furnace  Co.'-s 

kZi  R"?-*''*'^K°''^"r"""«  with^?^;iii 

1.   ;   "■ '^-     The  binder  course  in  no 

phalt  pavements  3.  Eook-fo?m  data 

sheet     •794,    Surface     warnT^s    of 

K-ni^t!.'    subsurface    failures     ^        '  831 

Kneale  s  pavement-smoothness  tester 

^"8'5'''ri3o''rn  «'"t"t-Plant  wrlck'^*^ 
^£ks"  -  ^-'-->--"'^^en^"h>-*-« 
''c?l^r^.^fei:n^e"'^n":of:oon:;^^^ 
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LABOR 

— Aberdeen,    Wash. — Laborer's  wage. 1090 

—Alien-labor  law,  N.  Y (n)llOl 

— Bonus-system    tunnel    driving   405,    418 
— Earnings,    Division      of,       between 
capital     and     labor — Natl.     Civic 

Fed.    investigation    180 

— Health-insurance  act  drafted. .  (n)llOl 
— Penn,  road  laborer's  time  card....*464 
— Portuguese  labor  law.  New. . . .  (n)1225 
— Railroad    wages   in    1871    and    1914 

(n)462 
—St.    Louis    Municipal    Bridge    day- 
labor     organization,     etc.      •605, 

Labor  trouble   (ns)71S,   815 

— Track     force     tor    renewing    rails. 

Clough,    Kelly    •752 

— Winter    unemployment — Investiga- 
tion     (n)313 

Laboratory    plans,    Mass.   Tech •340 

Ladder      shoe.      Non-slip,      American 

Mason    (n)^96 

Lake   Fully   plant   penstock '822 

Lake    McMillan    silting (n)60S 

Lake    Okeechobee    water    level    466, 

Elliot     612 

Lakewood,    O. — Street   subdrainage.  .*557 
Lamp.    See  also  "Electricity,"  "Head- 
light." 

Lamp-posts,   Concrete.    Allison •1080 

Lamp-posts,   Concrete,   Lincoln  Park, 

Chi.      Donoghue     *989 

Lamp,  Projection,  for  exteriors,  G.  E. 

Co.'s   (n)*144 

Lamps,      Gas  —  Automatic     control 

(ns)432,  528 
Land    reclamation.    See    "Irrigation," 
"Drainage." 

Land  valuation  discussed,  Phila 1003 

Landreth,  O.  H.     District  representa- 
tives  of   utility   commissions 801 

Landslide.     See  "Earthslides." 
Larson,   C.  M.     State  control  of  city- 
owned    utilities    658 

Lasier,  E.  L.     Friction  tests,  concrete 

on  shale   'ise,  225 

Lath,  Metal.  Post  support  for,  Wag- 

ner-Behm     (n)*2S8 

Latornell.    A.J.      Sewer   tunnel •127 

Lauchli,  E.     Mathis  dam  *529,  Ground 

temperatures    'SIO,   •589 

Lavis,  F.  Subway   dangers   666.   Rail- 
way  engineer   on    road    work,    851, 
Waterproofing  Newark  Terminal.  .1044 
Lawrence,  Mass. — Activated  sludge..    169 

LAWS,  LEGAL  DECISIONS,  ETC. 

See  also  "Patent,"  "Rates." 

— Bidder's  case,   Delayed,  N.  Y 562 

— Boiler-code  adoption,  Uniform  (n)1165 
— Calif. — Excess  condemnation  killed 

900,  County-dist.  water  law 1053 

— Cleveland  case  on  rights  of  way  in 
streets    for    public    utilities    274, 

(n) 382 

—  Contractors'     bids     on     their     own 

plans  Illegal — Cedar  Lake  reser- 
voir,  Seattle    609 

— Des  Moines  case — Improved  paving 

over  gas  mains   563 

— Election   results,  November.  ..  .900,   910 
— Extra-work  clauses,  N.  Y.  subwav, 
r,      ^  ,  (ns)60i,    712 

— Govt,   contract,   new  form 109 

— Health-insurance   act   drafted.  .  (n)  1101 

— 111.    may   purchase   cement (n)lSC 

— III.    Public   Utility   Comm.    conflicts 
with    Chi.    ordinance    on    trailer 

cars    (n)958 

— 111.  road-law  amendment. !!!.!!!  (n)430 
—Invention  and  design.  Supreme  Ct. 

on    1138 

— Irrigation   stock   and  water  rights 

not   related    isj 

""■^'^"ey    regulation.    New    Rocheile, 

N.    Y '   850 

— Kan.    State    supervision    of    public 

water-supplies   546 

— Levees,  Separate  provision  for..(n)95S 
— Liof-nse   law.  Architects',  Mich.  1187, 

1192 
— Licenses,     Engineers' — A.    S.    C    E 

.action      659,    661 

— Licenses,   111.   structural  engineers' 
,,   .,  323,   (ns)46,  139,  524 

—  Mail-carrying    rates     227 

— "Mechanic      arts."      What      are? — 

XT  AJornll   land-grant   law    179 

— N.  J.— Passaic  gas  case — Franchises 
and  fair  value  for  ratemaking  32, 
hxeess  condemnation  proposed 
and  killed  562,  900.  Stream- 
pollution  decisions  (n)1052.  Mor- 
,,''lf  Canal  water-rights  decision..  1137 

~S'  Jr   9,Y-  building  code (ns)139,  429 

~M    ^  St.   alien-labor  law (n)llOl 

tJ,'  o>,     Constitutional    revision 
??!'  y^i^l*'  ^•'l'  849,    (ns)47,   85, 

.534,    Defeat    910     945 

— Ohio  highway-law  provisions.'...'.  492 
— Paving,   Asphalt,    guarantee   decis- 

Ions,  St.  Paul   1145    (n)94 

— Penn.    building-regulation  advan'ce. 

— Santa  Barbara  water-supply  case.  1080 
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LAWS,  LEGAL  DECISIONS,   ETC.— Cont. 

— Sewer  litigation,  Bronx  Valley ..  (n)142 
— Specifications,     Altenate,     fo     pub- 
lic work  legal.    Pierce  104S,  Hill.  1188 

— Street  owner.   Who  is? 640 

—Typhoid   suit.  Circleville,   O 631,   659 

— Water   pollution   enjoined  at  Niag- 
ara  Falls    232 

— W'isconsin  state  engineer 371,  379 

Leaded  cables.   Bugs  bore *1006 

Leadite   for  water-main   joints 567 

Leavenworth,    Kan.,    Commission   re- 
vises   water    rates    in 217 

Leaves    and    storm-sewer    inlets 610 

Leaves  in  flumes.     Dudley  (inq.) ..  (n)853 

Lease,    Cleveland   pier •258,   274 

Lemcke,     K.     W.     Bridge     erection, 

Bost.    &   Me.    R.R *1057 

Lettering  templets,  K.  &  E (n)^1008 

Levee  construction,  Indianapolis. ...  •961 
Levee   dist.,    Hartwell,    111.,    pumping 

•581,   New   Orleans    804 

Levee   drainage   dist..    South   Quincy, 

111.,  variable-speed  pumping  plant. •918 
Levee    flood    gates    carried    out,    East 

St.     Louis     (n)574 

Levee  systems,      Separate      provision 

for    (n)958 

Levees,     Raising,     Kaw     Val.,     etc., 

(ns)178,  328,  430,  574,  1006 
Level,  Hand,  for  taking  readings  on 

wall-plug     benchmarks *223 

Level,  Precise,   benchmarks,  N.  Y....^222 
Leveling,     Barometric,     for     logging 
surveys.      Bonner    132,    Marshall.  .•324 

Levels,    Berger — New    features 'igs 

Lexington,      Ky.  —  Sewage      works 

(n)1006.    Flow   curves (n)*1183 

Library,    Reclamation    Service 787 

License    law,    Mich,    architects'    1187 

Higgins     1192 

License     law,     structural     engineers, 

111 323,    (ns)  46,   139,   524 

Licenses,  Engineers' — A.  S.  C.  E.  ac- 
tion      659,    661 

Light.     See  also  "Electricity,"  "Gas," 

"Headlight." 
Light,   Electric  harbor-range.   Ester- 
line  "Golden  Glow"    (n)^624 

Light,      Gas   • —   Automatic      control, 

(ns)432,   528 
Lighthouse,   Navassa  Island    {ns3l89, 

Lightning  protection  of  chimneys..  ♦77 
Lightning    rods    protect    Ohio    build- 

ings (n)1006 

Lights,  N.  Y.  St.  Barge  Canal 253 

Lime,    Effect    of,    on    concrete    sand. 

Saville     ^1242 

Lime,    Hydrated,    for    water-proofing 

concrete.   Twin  Peaks,   tunnel •870 

Lime,    Hydrated,    in    concrete (n)413 

Lime,  Paper  vs.  cloth  bags  for.     Kes- 

.singer  (n)468 

Lime  production   in   1914 377 

Limestone  concrete.    Prussing  (n)704. 

Security  C.   &  L.  Co.  804,  Wolf 902 

Link-Belt    coal-storage    plant ^692 

Lippincott,    J.    B.     Bear    Valley    and 

Crags    dams    ^834 

Little,    D.    P.    N.      Motor    trucks" for 

structural   steel    ^554,    653 

Little  Woods  drainage  plant. ..  .733'  757 
Loaders,   Wagon,  for  broken  stone— ^ 

Gallon;   Bonney;  Lee  •176,  Haiss..^990 
Loading     excavated     material     with 

hand  cars  across  track (n.)702 

Loading — Stone-unloading  plant...    .♦gST 
Lock,  Canal.    See  also  "Canals." 
Lock  gate  test-pieces,  Panama,  Doc- 
toring        702 

Lock  No.   4,   Soo  canal    rn)94 

Lock,  Tidal,  Chemulpo,  Korea (n)1067 

LOCOMOTIVES 

See  also  "Crane,"  "Railways." 
— Contractors'      geared      locomotive. 

Shay     (n)^384 

—Curves,    Locomotives    for 'sliarp. .  .1290 
—Dinkey  haulage,   Little  Scioto  via- 
duct      ♦IISI 

— Dinkey      with      underhung    "tank 

Orenstein-Arthur    Koppel (n)'^336 

— Dinkeys  with  underhung  tank. 
Porter,     for     Toronto  -  Hamilton 

Highway  Comm (n)^624 

— Elec.  locomotives' record,  P.  R  R  (n)lOl 
— Gaso.  dinkeys  to  haul  concrete. .  .1085 
^Gaso.    -    elec.      locomotives,      "Dan 

Patch"    Ry ^782 

— Geared    steam    locomotive,  "s'raail. 

Porter    (n)^192 

— Mex.  Ry.  locomotives  for  grades. .  •lOlS 
— Pyrometer,   Locomotive,    Loco    Su- 
perheater  Co.'s    (n)4S 

— Smoke-washer    experience,     N      Y 

Cent,   engine-house.   Chi,  Pranev."^906 
— Steam-storage     industrial     locomo- 
tives, Lima,  for  Natl.  Cash  Reg- 
ister   Co (n)*1296 

— Steam-storage  industrial  I'o'c'omo- 
tive.  Porter,  for  Ohio  Wood  Pre- 
serving Co (n)«480 

—Wheel-flange     lubricator,     De'troit. 

(n)S84 
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Log  handling  equipment,  Arrowrock 

dam.     Paul    •  •  ■  • ;200,  225 

Lor  sluice.  Turners  Falls •203.  2J6 

Losgins.    Topographic    surveys    (or. 
Bonner    132,    Barometric    leveling.^ 

Marshall    .........  •  •  •  ^J* 

London.  Eng.— Railway  terminal.  .(n)2S6 

^Tofntf"'^''     ^""'"-:^.^'"!04fl0''4'l',\284 

^"efti'oll^"4's%°^.^.'..''.''.°.'.'°"-3l§N38TM38 
Longitude    determinations    of    great 

accuracy.      French o»< 

Loomis.   C.  B.     Dominguez  irrigation 

i _  •540 


Lord.  R.  sV'Pipe  joints: 'lOOS,  1284 

LOS  ANGELES.  CALIF. 

— Aqueduct  outlet  cascades.    Heinly.*455 

— Arch.    Cobblestone.    Moving *11"° 

— Automobile    accidents 757,    (n)948 

— Cement  plant.  Municipal,  lease. .  (n)189 
— Cemented  pipe  joints.      Mulholland.1284 
— Flume  without  side  braces    Heinly.*172 
— Garbage    reduction  —  Water    cool- 
ing     (n)1054 

— Grade-crossing    elimination 355 

- — Irrigation    by    aqueduct    water.  ..  .1053 
Louisiana.  Southern,  drainage-pump- 
ing  cost.      OUey    733,    757 

Louisville,  Ky.— Lever-litt  bridge 
*123,  (ns)277,  420,  Coffer-dam  fail- 
ure •764.  Auto,  speedway  (n)429. 
Inexpensive    electric    service.  ...  (n)541 

Low.  E.     Mex.   railway  history 183 

Lubricant  testing — Viscosity  meas- 
urements 38,  Flowers'  testing  ma- 
chine          67 

Lubricator,    Automatic   wheel-flange, 

Detroit    (n)384 

Luce,  B.  C.  Controlling  water-sup- 
ply to  closed  tank *271 

Lugs  for  tunnel  bands *128 

Lumber.     See    "Timber"    and    cross- 
references. 
Lundgren,  L.     Water-power  control.   600 
Luten,  D.  B.    Patentee's  royalties  229, 
419.     757,    Decision    on    his    bridge 

patents 1054,    10S9,    •1094,    113S.    1236 

Lvnn,  Mass. — Track  elevation.    Breed, 

•533 

M 

Macadam.  See  "Pavements,"  "Roads," 
"Streets." 

McAfee   process.   Gasoline   by 532 

McCall,   Commissioner,   Removal  of.. 1185 
McCullough,    E.      Concrete  chutes  46S. 
Patent    royalties   803,    Employment 

bureaus     901 

McDaniel,  A.  B.  Competitions  as  an 
air  to  engineering  instruction  88, 
Temperature    influence    on    set    of 

concrete    *892 

Macdonald.    J.  A.      Testing  tapes  *414. 

Computing  azimuth    *799 

MacDowell,  R.  F.  Residential  sew- 
age-treatment  plants    56 

McParland,    J.    R.      Tunnel    driving, 

405,   418 

McKeen  highway  coach   *56 

McWane,     R.     C.     Life     of    cast-fron 

pipe     896 

Madison,   Wis. — Capitol  dome  for  sale, 

(n)767 

Magnetic  survey,  U.   S (n)875 

Mail    carrying    rates 227 

Mail    exchange,   Chi.    &   Alton    adopts 

Hupp    automatic *669.     (n)524 

Maine  post-road  drainage  and  foun- 
dations.     Dougherty    *458 

Mallet.     A.      Locomotive     for    sharp 

curves    1290 

Mandigo,  C.  R.  Pavement  founda- 
tions over  filled-in  trenches  228, 
Pavement    mortar    beds    517,    Kan. 

Cy.    asphalt    specifications •642 

Manganese      products,      Goldschmidt 

Thermit   Co.'s    636 

Manhole    form.     Concrete-bridge. ..  .'796 
Mann,   C.  V.     Drainage   at  street  in- 
tersections    *221 

Manville,     L.     R.      Elevated-railway 

bent    stresses    *949 

Map.   Gate-valve,   Springfield,   Mass.. •444 
Mapping  Queens  Borough,  N.  T.  •638, 

659,  ^689 
Maps.  St.  Louis  assessment-benefit.  .♦460 

Marburg.    E.      "Vitrification" 276 

Marion    gasoline    shovels •798 

Markets,    Streets    as.      Hanna (n)1287 

Markle     coal-breaker     erection *1 

Marseilles-Rhone  Canal  tunnel.    Cort- 

hell    ♦386.     Wagner    •803 

Marshall,    B.    G.      Effect    of    iron    on 

paint    707 

Marshall.  E.  A.     Barometric  leveling 

for  logging  surveys ^324 

Marston,    F.    A.      Fitchburg   sewage- 

■works    '4 

Martin.   C.   W.      Concrete  viaduct,   St. 

Louis    ^725 

Martin,  P.  E.     Death  of 32 

Martin,    T.    R.       Lighting    fuses    707, 

804,  1091 
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MASSACHUSETTS 

— Concrete  pavement,   Kxperlmental.1214 

— Highways,    Comparative    costs    of 

guard  rail  and   wide   fills  on •79 

— Water-supplies  and   health.     Gam- 
mage    •  ■  •  • ; 

Mass.  Inst,  of  Tech.     See  "Engineer- 
ing schools — Harvard." 

Master  Car  Builders'   Asso (n)491 

Jtaterials.       Testing.        See       "Test, 
"Concrete,"   etc. 

Mathewson,    T.    K.      Siphon    spillway 
for  power  dam   •  •  •  •  ■  •  V 

Mathis,  Ga.,  dam.     Lauchli  •529,  •BIO,^ 

Matthews  gravity  brick  conveyors.  .'834 

Mattoon,   Hl.^Track   depression 'IIO 

Mattress,  Chenowcth  plastic  concrete, 
for      Passaic      River      revetement. 

N.    J ....•262 

Mattress,  Wire  and  rock,  to  protect 
bridge     pier.     Grand     Riv.,      Colo. 

Fisk    , ;••;■••   ^^° 

Measuring-boxes  for  sand  and  stone 

for  concrete  roads •794,  'IfUS 

"Mechanic  arts,"  What  are? ;-:Al% 

Melbourne    railways    ownership. .  (n)  1^9,5 
Memphis,   Tenn. — River  impvts.   1097.      .. 

Flood   damage 1291 

Mendenhall.    H.    D.      Military    engi- 
neer   reservists    519.    Jacksonville 

wharf    bulkhead '772 

Merced,    Calif.,    water    main.    Clean- 

ing    *165 

Merchant  marine.  Growth  of ^?i?^ 

Meridian  Park  retaining  wall ^1218 

Merriam.  J.   H.      Rebuilding  Burling- 

ton's    Platte    Riv.    bridge '728 

Merrill.    O.    C.      No    Federal    curb    on 

Western   power   development 873 

Merrimack,    N.    H. — Standpipe •1226 

Metal-lath     support,     Wagner-Behm, 

(n)*28o 
Metals,      Carbon  -  free,      Goldschmidt 

Thermit   Co.'s.     Browne ;-,f„5 

Metals,    Secondary,    recovery (n)52D 

Meter.      See    also    "Water    measure- 
ment." ,    ,.,,,„ 
Meter  reading  camera,  Eastman. .  (n)M80 

Metropolis,    111.,    bridge •230 

Mexican      Petroleum      Co.'s      storage 

plant.     Providence ♦1276 

Mexican    Rv.;    1873    and    1915    •1016. 
Some    history.      Low   183.   Maltrata 

accident    1052.  1090 

Miami  flood  prevention.    See  "Floods. 
Michigan — New   heavy   elec.   railroad 
in     ^212,     Architects'     license     law 
1187,  Higgins  1192,  Ohio  boundary 

fixed     (n)llOl 

Micou,   R.  D.     New  form.   Govt,  con- 

tract   109 

Microstructure  of  concrete.     Johnson 
69,   Bausch  &  Lomb  equipment  for 

sand    photomicrography (n)^240 

Middleborough,         Mass.,         concrete 

tower  tank.     Sampson •392 

Midland  Warehouse  concreting „-'2°3 

Miellv,    A.    R.      Highway    work    373, 

659,  851 
Mile,    Table   of    feet   in    decimals    of. 

Brady    1279 

Military.     See  "War." 

Miller,    J.    S.      Public   speaking 372 

Miller,  S.  W.    Welding  strains 805 


MILWAUKEE,  WIS. 

— Activated-sludge      expts.       Hatton 

et  al •134,   '165,    904.   667.   1146 

— Garbage  disposal  at  home (n)929 

— Intake-tunnel       invert.       Building. 

Warren    »92 

— Pavements.   Concrete,   Maintenance 

of    1243 

— Sewage    loan    defeated (n)1245 

— Water  mains.  Flushing  sand  from, 

(n)272 

Mine.  See  also  "Accidents,"  "Coal," 
"U.  S.  Bureau."  .„,^„ 

Mines.   Goldfield.    cableway *753 

Mining.   Water  conduit  for ..•22d 

Minneapolis.  Minn. — -Motor  omnibus 
♦56.  Filter-patent  decision  523, 
(n)574.  Liquid  chlorine  for  water- 
works 1244,  Concrete-arch  bridge 
over    Mississippi.    Richter ♦1268 

Minnesota  county  surveyors'  fees 
(n)919.  Jav  Cooke  state  park. .  (n)lOOl 

Mirrors    at    road    intersections    •'?49. 

(n)285 

Missouri  Athletic  Asso.  Bldg •lOei 

Missouri  River.     See  "Rivers." 

Mixing  concrete.  See  "Concrete, 
"Pavements." 

Model   record   of  distribution   of  con- 
struction  plant.   Gt.   Lakes  Dredge 
,&   Dock    Co.'s V..V 

Modesto  irrigation  Di|t.^  Heron^.|57,^^^^ 

Mohlman,  F.  W.  Activated  sludge..  1096 
Monel-metal    hull    plates.    Steel    used 

with,  caused  corrosion 514,  52,i 

Monniche,  T.  B.     Stresses  In  Panama 

cranes 83,  8b 
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Mont  Blanc  cableway  and  railway,  .'IWe 

Mont  d'Or  tunnel,  France,.. ...(n)»l 

Montana     water- works     rules     1019, 

Service  ownership lu4,s.  i^Ji> 

Montgomery,    C.    M.      Grips   for    eon- 

Crete  tests ••    li'o 

Monument,   Perry   Memorial,   cap.... ♦154 
Monuments  —  Precise  -  level    bench- 
marks,   N.    Y '222 

Morehouse,     A.     D.      Drainage     con- 

tracts         lloo 

Morrison,  e!  J,"  Asphalt-block  pave- 
ment maintenance  and  repair iai 

Mortar  beds  for  brick  and  stone 
pavements  163,  273.  Compton  276. 
Whitney  420,  995,  Mandigo,  Dur- 
ham, Horner  517,  Am.  Soc.  muni- 
cipal Impvts.'  discussion  810,  899, 
Blair.  Secy.  Natl.  Paving  Brick 
Mfrs.'  Asso.  903.  Cuyahoga  Co..  O-     gg 

Moses,  B.  D.     Weir  test.  ••■■,; ;  '  tH- 

Motor  car.  Gasoline-elec,  N.  Z....(n).i3a 

MOTOR  VEHICLES 

— Accidents.  Los  Angeles  757,  Is  the 

Jitney    responsible? (n) J4!S 

—Electric     delivery     vehicles.     Port- 
land.  Ore.,   store (n)12i^ 

—Headlight    lens,    Anti-glare,    Lan- 
caster  (n)^192 

— Jitnev   regulation.   Lesson   in.   New 

Rochelle,  N.  Y ooO 

— Jitnevs,   Small  street  cars  to  com- 

pete  with    •  • •,   610 

— Mich.        manufacturing        villages 

growth    •  •  •  •  (n)1140 

—Motor-bus     municipal-ry.     feeders, 

Portland,   Ore (n)1006 

— Motor   omnibus — Interurban   Motor 
Trans.     Co.'s     McKeen     highway 

coach,  Minneapolis 56 

— Newark.  N.  J.,  traffic  growth 'aiS 

— Oakland,   Calif.,   municipal   garage; 

motor-car   operating   cost lu^i 

— Pan.-Pac.   Expo.   auto,   trains.  ......7  (« 

— Pike's  Peak  motor-bus  line  (n)lOl, 

Highway  ; ' til?! 

— Pulling-out   hoist .■;di"lifec 

— Racetrack,  Chicago   •488,  '1166 

—Racetrack,  Narragansett  Park, 
Providence  —  Adapting  to  auto. 

racing  •603.  Bridge (n)^511 

—Racetrack,    Sheepshead    Bay    '337. 

371.  •655.   (ns)^416 
—Racetrack,     Twin     City     concrete- 
paved,  Minn ^•".'     °"'' 

— Racetrack.     See  also   "Motor  vehi- 
cles.— Speedway." 
— Road  -  maintenance      truck.      Con- 
crete      ♦.ilO 

^Roads.  Taxing  motor  vehicles  tor 
good     1091,     Saving     to     owners. 

Benton     • H** 

—Six-wheeled      trucks      and      buses. 

Riekie    •, •  •  • /"^H*^ 

— Speed-regulation    formula.      Baird. 

(n)1^4o 
Speedway.      See   also   "Motor  vehi- 
cles— Racetrack." 

—Speedway.  Louisville.   Ky 5"J?;S 

— Speedway,    Phila .(n)142 

— Speedway.      See   also   "Motor   vehi- 
cles— Racetrack." 
— Street-cleaning      appliances —  Mo- 

torcvcle,   etc (ns)104    812 

— Studebaker    parts.    Conveying.  .  (n)^B12 

— Tractor    hauls    big    boiler <n)»754 

—Tractor-trailer,     Chi.      Pneu.     Tool 

Co.'s .  .(n)^912 

— Tractor-trailer,      Flexible     fifth-   ,^^„„ 

wheel,  Martin (n)^528 

— Tractor-trailer  trains  moving 
trench  spoil  cheaply,  Chi.  Stock- 

vards    ■•••••.-••    '^^ 

— Tractor      with      one-wheel      drive, 

Couple-Gear  Freight-Wheel  Co.  s        „ 
(n) ♦iZHb 

Truck,    Dump-bottom,   Watson. .  (n) 287 

—Truck.    6-wheel.    Chi.    Pneu.    Tool 

Co.'s     (n)^912 

— Trucking  costs.    Chicago (n)317 

— Trucks  for  heavy  structural  steel, 
N.  Y.  Elevated  Ry.  Collins  ^174, 
Union  Iron  Wks.,  Los  Angeles. 
Little  ^554.  Cost  depends  on  con- 

ditions.      Collins    •  •  •   663 

Mount  Royal  tunnel   driving *05    418 

Moving  cobblestone  arch '11 IX 

Muckleston.      H.      B.       Hydrostatic- 
catenarv  fiume  on  a  concrete  aque- 

(juct    "** 

Mugan   Steppe   irrigation   project. ..  .•102 
Mulholland.       W.        Cemented       pipe 

joints,  etc I.i84 

MUlIer.  "s.     Repairing  concrete......   233 

Multiplication,       Contracted.       Thum 

124.  Day •  ■ ;  (n)560 

Multiplving  large  numbers  on  adding 

machines.     Hardman    .,.  .    703 

Municipal.    See  also  "City,"  "Commis- 
sion," cities  by  name,  etc. 
Municipal  accounting  problem.     Guy- 
ton    ;•.:.•  ■  •  •  (n)1287 

Municipal    and    private    utilities    put 

on  a  par,  San  Francisco 181 

Municipal   Art  Soc,  N.  Y '875 
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Municipal  Building,  N.  Y..  mainten- 
ance      (n)622 

Municipal  civil-service  efTlciency  rat- 
inss.  St.  Paul   1067 

Municipal  electric  costs.  Cleveland..   859 

Municipal  ownership.  Reaction 
against    S'lS 

Municipal  ownership.  Wis.,  and  state 
control     658 

Municipal     pier,     Chicago    15S.     'ISS, 

•306.  'SIS.  '740 

Municipal   research   work.   Phila 644 

Municipal  stadium,  San  Diego. 
Rliodes    *577 

Murray.  E.  B.  Street-car  track  re- 
construction,  Kan.   Cy •411 

Muscatine,  la. — City-engineering  of- 
fice    (n)^1040 

Musson,  E.  P.  Percentage-basis  con- 
tracts with  economy  clauses 759 

Myers,  C.  C.     Testing  machine •1050 

Myers,  J.  H.     Subway  accidents 762 

X 

Nabstedt.    .\.    T.      Adjusting    sewage 

sprinklers     •219 

Nashville.  Tenn.  —  Court  receiver 
284.  Water  -  wks.  improvement 
needed    1196.    If    the    valve    should 

fall    1233 

National  Asso.  Mixer  Mtrs (n)656 

National  Board  of  Fire  Underwrit- 
ers        611 

National  Brick  Mfrs.'  Asso •242 

National  Civic  Fed.  investigation — 
Division  of  earnings  between  capi- 
tal and   labor    180 

National  Elec.  Light  Asso 75.  171,  212 

National   Fire   Protection   Asso 309 

National    Lime   Mfrs.'    Asso (n)468 

National    Paving   Brick   Mfrs.'    Asso. 

•557.  •903 
National    Tube    Co.'s    pipe-corrosion 

test  machine  *25 

Natural    resources.    Development    of. 

and    colleges.      Potter 995 

Navassa  Isl.  lighthouse (n)189.  128S 

Navy.     See  "U.  S.."  "War." 

Nelson.    F.    O.      Culvert    with    ditch 

connection    ^943 

Nepaug    dam    construction    plant....    ^25 
Nevada        earthquake.         Boardman. 

•1222.  1233 
New  Eng.  sand  and  gravel  plant. .  .^1204 
New     Eng      Water-wks.     As.so.     465, 

(ns)  1101.  1199,  Convention  report.    566 
New    Hampshire — Gravel    roads;    pa- 
trol maintenance  •1110.   1137,   Rec- 
ord   plans   for   state-aid    higliways 
(n)^1231.   Township  highway   sign. 

(n)^12S0 

NEW  .lERSET 

—Coast  erosion  and  protection.   Case. 

•348.  •388.  ^438 

— Excess  condemnation  proposed  562, 

Killed    900 

— Passaic  gas-rate  case   32 

— Sanitary  Asso 1146,    (n)1151 

— Ship  canal  across  State. .  (ns)llOl,  1149 

— Stream-pollution    decisions (n)  1052 

— Water  rights — Morris  Canal  decis- 
ion     1137 

— Water-supply  land  purchase  de- 
feated       910 

— Water-treatment    plant    statistics, 

(n)430 

New  Jersey  Zinc  Co.'s  filter  plant, 
Franklin    Furnace    *776 

New  Lexington,  O.  —  Transferring 
paving  materials •IISO 

New  Tendon.  Conn. — Shipping  ter- 
minal.    Clarke    ^1028 

New  Orleans.  La. — Hurricane.  Creigh- 
ton  710.  766.  853,  Bowie  ^710, 
Coleman  765,  852.  Drainage  pumps 
broke  down  903,  Erosion  along 
Gulf  coast.      Case    •1073 

New  Orleans  !>.  S.  L.  Co.  drainage- 
pumping  plant   805 

New  Year,  Good  wishes  for   1281 

New  York  Athletic  Club  ultra-violet 
ray  sterilizer    •634 

NEW  YORK  CITY 

See   also    "Anueducts,"    "Subways," 
Reservoirs." 
— Am.    .Soc.    Civ.    Eng.    officers    from 

N.    Y 851 

— Asphalt  on  old  granite  blocks. . .  (n)178 
— Benchmarks.  Precise-level.     Koop.^222 

— Bond  Issue — Low  bids   130 

— Broadway  with    cover  off fn)^55n 

— Buildlng-code    revision (ns)139.    429 

— Coroner.  Once  more  the 900 

— Delayed   bidder's  case    562 

— East   RIv.    wire-drag   examination. 

(n)862 
—Elevated  railways.  Rebuilding  '625, 
•683,  706,  Motor-trucking  struc- 
tural steel  •174.  '554.  B53,  Track 
riiislng  In  building  "hump"  sta- 
tliMi  •269.  Handling  heavy  gir- 
ders •271.  •411.  •eoe.  Harlem 
River  draw   replaced    ^429.    •437, 
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NEW  YORK  CITY— Continued 
— Elevated   railways — Continued 

Extension  of  old  subway  line — 
Temporary  support  for  bent. 
Dlyn  *122.  Low  bidder's  mistake 
Cn)12S0.  Queens  Boul.  ornamen- 
tal concrete  structure.  Griest 
•913,     945,      (n)996.     Stresses     in 

bents.     Manville    •9*9 

— Engineers,  Kiclcing,  around  depts.    609 
—  Fire  Dept.   in  1914    (n)    472,  Report 

on    subway    dangers Cn)572 

—Garbage-reduction    odors.    Sulphur 

causes  547,  Disposal  bids  invited.  1290 
— Grand    Central    terminal    driveway 
floors.    Cube    granite-blocks    for, 

(n)*608 

— Harbor    plans    commission 381 

— Hell    Gate    bridge    progress     *236, 

706,  '708,  (n)*560 
— Municipal  Bldg.  maintenance. . . .  (n)622 
— Pavements,  Asphalt,  Binder  course 

in.      Klotz    3 

— Pavements,  Mortar-bedded 163,  273 

— Pavements,   2d  Ave.    test,   of   stone. 

wood  and  asphalt.     Durham 1255 

— Piers,   W.   46th   St '76,    *428 

— Pipes  underground — Green's  re- 
port   280,  (n)171 

— Queens  Borough  planning.    Tucker, 

•638,   659,  •6S9 
— Queensboro    Bridge    paving    prob- 
lems    *S96 

■ — Rapid  Transit  contracts  outstand- 
ing     (n)524 

— Safety  lines  on  pavements (n)28 

— Sewage,  Brooklyn — Aeration  and 
activated  -  sludge     experiments. 

Baker    167,    Fort ^214 

— Sewer,    Deep-tunnel    relief (n)189 

— Street-Cleaning  Appliances  Exhi- 
bition      (ns)104,    812 

NEW  YORK  CITY 

— Street-cleaning  dumping  dpck....*956 

— Street  subsurface  failures.  Surface 

warnings   of 831 

— Street  sweeper,  Merritt  pick-up. .  .•207 
— Street     sweepers'     health,     Guard- 
ing    (n) 958 

— Telephone-rate   study (n)525 

— Traffic-relief  scheme  for  street  in- 
tersection     ^875 

— Tunnel,  East  River — -Astoria  tun- 
nel flooding  and  recovery.  Car- 
penter     *673,    705,    •736 

— Tunnels.  East  River — 42d  St.  open 
31,  Old  Slip  started  186.  Power 
plants  for  same  •700,  Shields 
•952,    Blowout    (n)1149,    60th    St. 

projected   235,   (n)286 

— Water-distribution  system  statis- 
tics      (n)416 

— Water-supply — Concrete  tests. . .  .*1178 
— Water-works    discussed    by    N.    E. 

W.-W.   Asso 566 

— Water-wks.  gate  valves — -Erra- 
tum     (n)229.     Alloy     troubles     69. 

572,  805 

NEW  YORK  STATE 

— Alien-labor  law  upheld    (n)llOl 

— Albany   Post  Road   repair 418 

— Barge  Canal  bridge.  Erecting  new 
trusses  on  (n)*173.  Winter  drill- 
ing »266.  Navigation  aids  253, 
Cayuga  &  Seneca  canal  dam 
blowout  '570,  Buffalo  terminal 
•1124,  Bond  issue  706,  910,  (n)95&, 
Hydraulic-dredge  record  (n)*S00, 
Portable       compressor       (n)*992. 

Prospects    (ns) 891,    1212 

— Constitutional  revision  —  Serial 
bond  issues  227,  Engineers  on 
commissions  247,  Orderly  city  de- 
velopment 514,  District  repre- 
sentatives of  utility  commis- 
sions 801,  Improving  the  Consti- 
tution 849,  Dept.  of  Engineering 
and  Public  Wks.  (n)47,  To  pro- 
hibit unreasonable  laws  (n)85. 
Fixing  rates  (n)334.  Amend- 
ments defeated    910,   945 

— Jitney   regulation.   New   Rochelle..    850 
— Pub.    Service    Commission's    power 
limited — Ulster  &  Del.  rate  case, 

(n)284 
— Pub.  Service  Commissions'  joint  or- 
der    (n)525 

— Rainfall    records,    Long-term    ^403, 

418 
— Road  washout  near  Westfleld. . .  .•379 
— Roadbuilding,  Alpine,  Hudson  Rlv. 

valley    •1025 

— Storm  King  highway.  Breed  •721, 
Palisades  Interstate  Park   roads, 

N.   Y.   and  N.   J ^162,    •998 

Newark.  N.  J. — Three  years'  growth 
of  street  traffic.  Bartholomew 
•538,  P.  S.  Ry.  Co.'s  terminal  to  re- 
lieve traffic  congestion  •6S0,  Ter- 
minal and  utilities  building  •836, 
850,  ^991,  Waterproofing  838,  Lavis, 

Sheffield    1044 

Newell,  F.  H.   Public  speaking 276 

Awakening  of  engineer. ..  .568,    (n)659 
Niagara   Falls,    Water    pollution    en- 
Joined  at 232 
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Nikolitch,      M.       Russian      irrigation 

projects    *8.   •102 

Nordell,  C.  H.     Choosing  air  compres- 
sors for  activated-sludge  tanks... '904 
Norfolk  &  West.     See  "Railways." 

Normanskill  viaduct.     Yates *12b6 

Nozzle    for    shooting   gravel    through 

grouting-holes    „•    053 

Nozzle,     Sewage-spraying,     Snow     & 

Petrelli      (n)»816 

Nozzles,    Sprinkling-filter.    Fitchburg.      '6 
Nyreen,  G.  E.     Lighting  fuses 804 

O 

Oakland,  Calif.^Municipal  garage; 
motor-car      operating      cost      1033, 

Passenger  station '"i„ 

Occupation,    Selecting   right 321 

Office,     City-engineering,     Muscatine, 

(n)^1040 
Ofl:set  method.  Right-angle.     Gruber, 

(n)10S4 

OHIO 

— Bitmuinous  macadam — Large  stone^, 

— Concrete   pavement  joint   float..  (n)*30 
— Conservancy;  flood  prevention  *92, 

369.  (n)332 

—Floods.   Gt.   Miami  Valley t")H2 

— Highway   Dept.   slab-floor   tests...   933 

— Highway  law  provisions 492 

— Highway   maintenance   accounting, 

— Michigan  boundary  fixed (n)llOl 

—  Topographic    survey    (n)430 

Oil.  See  also  "Petroleum,"  "En- 
gines," "Air  compressor,"  "Lubri- 
cator,"  "Well."  ,    ,.„., 

Oil  burning  tug  "Mexpet" (n)  1051 

Oil  fuel.  Panama-Pac.  Line (n)765 

Oil.        Infected,        "Washing"        paint 

charged    to.      Gardner    Ii7 

Oil   line,  Wyo.  to  Omaha (n)1054 

Oil    power   construction    plants 966 

Oil.  Pumping  Calif,  crude.     Bowie.. *1068 

Oil  storage  depot.  Port  Wells (n)1198 

Oil  storage  plant.  Mexican  Petroleum 

Co.s'   Providence    ...* ^1276 

Oil    tank.    Rebuilding    burned,    Asso. 

Pipe  Line  Co.'s.     Bowie •gio 

Oil   testing — Viscosity  measurements 

38,    Flowers'    testing   machine 67 

Oiled  roads  destroy  fish (n)229 

Oiling    car    for    cableway,    Broderick 

&   Bascom    (n)*l;j 

Okanogan   pumping  plant    732 

Okey,  C.  W.    Drainage-pumping  cost. 

La 733,  757 

Olean.    N.    Y.,    flood    protection    ....(n)41 
Omaha.  Neb. — Concrete  reservoir  lin- 
ing   267.    Rebuilding    water-works 

intake  cribs.     Prince   ^342 

Ontario    liydro-electric   plans    (ns)66, 

285,  1054 
Ontario  Power  Co. — Color  in  hydrau- 
lic tests   609,  *617 

Openhearth  process  inventor 32 

Oregon    Soc.    of   Engineers (n)313 

Orton.  E..  Jr.  Engineering  educa- 
tion         822 

Oscillator.    Insulation    testing (n)^48 

Ottawa.     Ont. — Engineer's    backbone 

and  water-supply    712 

Outlet    boxes     for    elec.     conduits    in 

concrete.     Wolf    1238 

Overhead   line   construction.      Martin.   171 
Owens,   J.   M.      San   Francisco   boule- 
vards     •498 

Ox-Bow   plant   chain   drive *544 

Oxyacetylene.  See  "Welding,"  "Cut- 
ting." 


Paaswell,  G.  Enlarging  concrete  re- 
taining wall  *508,  Hooke's  law, 
etc.  707,  Eccentric  loading  prob- 
lems      1238 

Pacific  Gas  &  Elec.  Co.'s  towers  •leo, 

•248 

Paint  committee.  Am.  Soc.  Testing 
Materials — Havre  de  Grace  bridge 
test,  etc 39 

Paint,  Good  bridge.  Carmi.  111.  515, 
Does  good  iron  preserve  paint? 
Sanborn    613.    Marshall     707 

Paint,  Permanent-green,  Devoe-Ray- 
nolds    (n)816 

Paint,  "Washing."  charged  to  Infected 
oil.      Gardner    177 

Paint.  19-year  old  silica-graphite  (n)1136 

Painting  scaffold.  Crossing-sign   ..(n)^30 

Paints,  Lead  and  tar,  compared  on 
penstocks  and  draft  tubes  of  Mini- 
doka project.     Dibble   973.   (n)558 

Palace  of  Horticulture  dome  framing. 
Earl,    Chace    ^112,   ^208 

Palisades  Interstate  Park  roadways, 
Boulder  parapet  for  *162,  Popolo- 
pen  bridge  •S56,  901,  1045,  •1286, 
.Storm  King  highway  connecting 
with  svstem  *721.  Making  road  up 
Palisades  near  Englewood,  N.   J...^998 

Palmer,  L.  A.  Reconnaissance  sur- 
veying with  single  aneroid  ba- 
rometer   *1181 
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Pago 
Palo  Alto.  Calif. — Refuse  Incinerator 

operating'  results 1125 

Pan-American  Financial  Congress  . .  129 
Pan-American  Road  Congress  ..661,  1281 
Pan-American      Scientific      Congress 

(ns)93,   621 
Panama    C:anal.      See    "Canals." 
Panama-Pacific  Expo.     See   "E.^posi- 
tion." 

Panama-Pac.   Line   uses   oil    (n)765 

Paneling      concrete-incased      girder, 

Slope  angle  of   (n)»224 

Paper-mill     roof-truss    corrosion ...  (n)S2 
Parapet.  Boulder,  for  Palisades  Inter- 
state Park  roadways  '162,  Masonry- 
parapet   '998 

Paris,    111.,   pavements    163,  273 

Park.     See  also  "Palisades,"  "Minne- 
sota," "Chicago,"  etc. 
Park  seats.  Concrete  and  wood.  Red- 
lands.  Calif '266 

Fart,  is  it  stronger  than  the  whole? 
Fleming  •1026,  1043,  Paaswell,  Gut- 
man    123S 

Pasadena,  Calif. — Sewage  disposal(n)1054 

Passaic  gas-rate  case,  N.  J 32 

Patent    decision,    Elec.    car    lighting 

(n)94 
Patent    decision.     Flat-slab     (n)379, 
Correction.       Turner    565,    Another 
system    to    be    licensed.      Condron 

707,   McCullough    803 

Patent  decision,  Luten  concrete- 
bridge,  1054,  1089,  •1094,  Camp, 
Eddy  1236,  U.  S.  Supreme  Ct.  on  in- 
vention and  design   1138 

Patent    decision,     Minneapolis     filter 

523,   (n)574 

Patent  decision.  Septic-tank 667 

Patent  Office  practice  rules   (n)1293 

Patent  royalties.  How  to  collect.  Mc- 
Cullough        803 

Patentees'  royalties  justified — Bid- 
ding by  patentee  on  his  plans — 
"Contractor's"  letter  on  retaining- 
wall    bias    discussed.      Luten    229, 

757,  Hardman   419 

Paul,  C.  H.  Log-handling  equipment. 
Arrowrock  dam  •200,  225,  Tempera- 
ture  changes   in   mass  concrete    . .   923 

PAVEMENTS 

See  also  "Streets,"  "Roads," 
"Bridges,"   "Floor,"   "Racetrack." 

■ — -Am.  Soc.  Municipal  Inipvts.  meet- 
ing  —  Bitulithic  specification; 
granite-block,  brick,  wood-block, 
asphalt  and  concrete  pavements 
SIO,  899,  Granite-block  crush- 
ing test  abandoned;  Pollock's 
paper    809,  902 

— Asphalt-block  pavement  mainte- 
nance and  repair.     Morrison   ....•352 

— Asphalt     pavements.     The     binder 

course  in.     Klotz 3 

— Birmingham,  Ala.,  brick  and  con- 
crete stepped  hillside  pavements, 

•1164 

— Bitumens.  Deterioration  of 67 

— Bituminous    macadam.    Large    soft 

stone   for,   Ohio    •1135 

• — Brick  pavem.ent  lasted  24  yr.,  Jack- 
son, Mich.;  new  pavement  also 
brick.     Higgins    •842 

— Cement,    Handling    bulk,    on    road 

contract.  Lake  Co..  O (n)1039 

— Concrete,  Hydrated   lime   in (n)413 

— Concrete.  Limestone.  Prussing 
(n)704,  Security  C.  &  L.  Co.  804, 
"tt'olf   902 

— Concrete  pavement,  Mass.  experi- 
mental, at  Randolph.  Farring- 
ton     1214 

— Concrete  pavements.  Split  float  for 

finishing  joints    in (n)'30 

— Concrete  pavements  with  track  laid 

without  ties   ^596,  611 

— Concrete  road  broken-stone  un- 
loading plant,  Williams  &  Little 
Co.'s    •987 

—Concrete  Road  Building  Confer- 
ence     (n)3S3 

— Concrete    road    mileage    increased, 

(n)430 

— Concrete  roads.  Italy.     Luiggi 714 

— Concrete    roadway.     Experimental, 

Sacramento.   Calif.     Cleary ^1158 

— Concrete  state  highway.  Easton- 
Bethlehem.  Penn.  (n)^944.  Rein- 
forcement— Erratum    (n)1045 

— Concrete — Surface       warnings       of 

subsurface  failures.     Klotz 831 

— Crowns.  Diagram  for  determining, 
Dist.  of  Col.  Barber  'SOg.  Errata 
(n)S53,  Syracuse  practice.    Lvon, 

(n)1039 

— Foundations  over  filled-in  trenches 
— Detroit.  Fenkell  ^228.  Kan. 
Cy.     Mandigo   ^228 

—  Grand  Central  terminal.  N.  Y. — 
Cube  granite-blocks  for  drive- 
way floors   (n)^608 

— Granite-block  crushing  test  aban- 
doned 810,  Pollock  809.  Durham.    902 

— 111. — Highway  -  curve  supereleva- 
tion. Bilger  74.  Revised  cross- 
sections.      Bilger    '584 
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PAVEMENTS— Continued 

— III. — Maintaining  concrete  and 
brick  roads — Motor  truck;  port- 
able heating  kettle;  materials; 
cost  data  and  form.     Piepmeler.^310 

— Kan  Cy.  open  asphalt  specifica- 
tions.   Mandigo    •642 

— Lakewood,    O.,    brick-paved    street 

subdrainago.     Fisher '557 

— Milwaukee — Maintenance  and  re- 
pair of  concrete  pavements. 
Kuelling   12  13 

— Mortar  beds — Brick  and  stone 
pavements  without  sand  cush- 
ions, Paris,  111.,  and  N.  T.  Cy. 
163,  273.  Whinery  420,  995,  Man- 
digo. Durham.  Horner  517.  Tried 
in  Baltimore.  Compton  276,  Am. 
Soc.  Municipal  Impvts.'  discus- 
sion SIO.  899.  Blair,  Secy.  Natl. 
Paving  Brick  Mfrs.'  Asso.  903, 
Cuyahoga  Co.,  O (n)128 

— Motor  racetrack.  Chi.  wood-paved. ^488 

— Motor       racetrack,       Narragansett 

Park     '603 

—  Motor    racetrack,    Sheepshead    Bay 

wood-paved    '337 

— Motor  racetrack.  Twin  City  con- 
crete-paved,  Minn •233,    'SOe 

— New  Lexington,  O. — Transferring 
materials  from  cars  to  pavement, 


•1130 

—  N.  Y.  Cy. — Asphalt  on  old  granite- 

block    foundations. .  .  ■. (n)178 

— N.  Y.  Cy. — 2d  Ave.  test  pavements 
of  stone,  wood  and  asphalt.  Dur- 
ham     1255 

— Photography,  Aerial,  Phila.,  Seip's. 

(n)»1280 
— Queensboro    Bridge    paving    prob- 
lems    •396 

—  St.   Louis — Engineering  work   pre- 

liminary to  pavement  construc- 
tion; assessment  maps;  plans. 
profiles,  etc *460 

— St.   Paul   asphalt-pavement   repairs 

— Decisions  on  guarantee.  1148.   (n)94 

— Smoothness-testing  machine  for 
pavements.  Kneale's  *751.  Tests 
on   various    pavements •784 

— Spokane    asphalt    repairs    without 

plant.     Bingham    ^314 

— Street-cleaning  cost  a  factor  in 
pavement    design.      Hanna    1257, 

(n)12S7 

— Tar-macadam  road.  Simply  con- 
structed, near  Hartford.  Conn.; 
Farnsworth's    method    'SI 

— Tracks,  Ballasted  ry..  Dallas. ...  (n)12S 

— Wood-block  pavements  before  Am. 

Soc.    Municipal    Impvts 810 

— Wood     blocks,     Douglas     fir     for. 

Goss     774 

— Wood  blocks,  Laying  creosoted, 
on  5  p.  c.  grades,  Seattle;  water- 
proofing.     West    *924 

— -Worcester,  Mass. — Expansion  joints 

in  granite-block  pavement '398 

Pawling    &   Harnischfeger    trenching 

machines    *44S 

Peek,  G.  M.     Comparing  pumps  1044. 

1253 

PENNSYLVANIA 

— -Building-regulation   advance. . . .  (n)779 
— Concrete-paved       state       highway 

(n)»944.   Erratum    (n)1045 

—Engineer  for  P.   S.  Comm (n)71S 

— Highway  laborer's   time  card. .  (n)^464 
— Road  -  maintenance      costkeeping; 

Highway  Dept.   organization.  ..  .'250 
— Water    Supply    Commission    engi- 
neering-staff   reduction (n)23S 

Pennsylvania   R.R.      See   "Railways." 
Pennsylvania    Water   &    Power   Co.'s 

transmission-line  towers    ^159 

Penstock  carries  5,412-ft.  head.  Lake 

Fully    '822 

Penstock    surges.    Opening    headgate 

causes.     Spengler    ^507 

Perry     Memorial      column      concrete 

cap.     Baird    *154 

Peruvian  machinery  imports (n)821 

Pestilence    and    floods 417 

Petroleum.     See  also  "Oil." 

Petroleum    in    Philippines (n)294 

Petroleum  production,  World's. ...  (n) 771 
Phelps,   C.   C.      Subaqueous   rock   ex- 
cavation   *968,  •1020,  •1062 

PHILADELPHIA,  PENN. 

— Borrowing  capacity  increased 945 

— Cooke's  report — Municipal  research 
work  644,  Better  looking  railway 

bridges  6S2,  Salary  question 995 

—Drainage.  Land.  Dynamite  for..(n)S4S 
• — Engineering      departments.       New 

heads  for   ^1194 

— Engineers'  Club  membership  cam- 
paign     947.  994.   1004 

— Imhoff     tank     sludge.     Measuring 

drainability  of   566 

- — Motor   speedway    (n)142 

— Penn.  R.R.  electrifies  district.  .♦930,  946 
• — Pier       work,        Southwark        *421. 

(ns)^320,  '368 
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PHILADELPHIA,    PENN.— Continued 

— Railway   track    for   streets •929 

— Rapid-transit    progress 91,   572 

— Street   cleaning    by    contract 6 

— Valuation     conference     994,      1002, 

1282,   (n)909 
—  Water  main,  67  breaks  In  cast-iron. 

Davis    •244 

■ — Water  meter  installation 563 

Philippines  —  Blasting  for  piles; 
lighting  fuses  558.  j07,  804,  1091, 
Placing  concrete  slabs  on  under- 
water   revetemcnts    •lOSG,    Asphalt 

and    petroleum    (n)294 

Phillips,  C.  S.  Erecting  coal  breaker.  '1 
Phosphate-rock  production,  U.  S.  .(n)1128 
Photography,   Seip's   aiirial,    to   show 

street  defects •1280 

Photomicrography  of  concrete.  John- 
son 69,  Bausch  &  Lomb  apparatus, 

(n)«240 
Pickling-liquor    byproduct    recovery, 

(n)1125 
Plepmeier.  B.  H.     Road  maintenance, 

111 •310 

Pier.     See  also   "Bridges,"   "Wharves 

and  docks." 
Pier,    Brick,    load    tests.    Bureau    of 

Standards.      Griffith.    Bragg ^242 

Pier  nosings,  Rounded  bridge (n)704 

Pior,      Sinking      cylinder,      li>v      open 

dredging ^1274 

Pier  sinking,  Deep  bridge,  without 
air — D.,  L.  &  W.,  Buffalo. .. ^70,   (n)263 

Pierce  Bldg.,  Oswego,  accident •lOOS 

Pierce.  D.  T.    Alternate  specifications 

for  public  work  legal 1048,  1188 

Pierce,  P.  M.     Tunnel  ventilation.  . .  .1139 
Pike's      Peak      highway.      Hardman' 
•1201,   Motor-bus   line (n)lOl 


PILES 

See  also  "Foundations." 

— Bridge  piers.  Concrete,  Long  em- 
bedment of  piles  in — Portland, 
Ore.,  etc.     Howard 133 

— Caps.  Permanent  iron.  Logan's.  (n)*672 

— Charleston  torpedo-boat  berth — 
Concrete  pile  and  cylinder  foun- 
dations     •872,   ^926,    946 

— Chicago  municipal  pier — Founda- 
tion piles  cut  off  above  water 
line  158,  Machine  for  boring  un- 
der-water  holes  •315,  General 
construction     •193,    '306 

—Circle  Bldg..  N.  Y..  foundations •632 

— Concrete  piles,  Bignell,  Platte  Riv. 

bridge    ^732 

— Concrete  piles.  Black  Riv.  bridge. '1047 

— Concrete  piles.  Explosives  used  in 
ground  before  driving,  Philippine 
Islands.  James  558.  Lighting 
fuses 707,  804.  1091.  •1285.   (n)SOO 

— Concrete  piles,  St.  Louis  reservoir.  •1208 

• — Jacking  tests.   Potter  Bldg.,  N.  Y.. 

by    Deutsch     •SSS 

— Jacksonville  wharf  concrete  bulk- 
head with  sheet  piling  on  I- 
beams;   platform   on  piles '772 

— New  London   pier •lOSO 

— Piledriving     formula     wanted     for 

steam   hammer.      Hammond. ..  (n)800 

— Public  Service  Elec.  Co.  power 
house — Pile-and-mat  foundation 
in  marsh    •1113.  •1260 

— Southwark  piers,  Phila.  ^421,  Driv- 
ing batter  piles (n)^320 

— Piledriving     destroys      tunnel      by 

clay    pressure.    Cleveland.    O....^404 

— Piledriving  with  horses.  Sheeps- 
head Bay  auto,  racetrack. ...  (n) ♦416 

— Sheetpiling.  Cutting  lock-jointed 
steel,  with  torch,  for  Jackson- 
ville   bridge    (n)  416 

— Steel    -      box      interlocking      piles. 

Omaha  water-works  intake  wall.^343 

— Teredo  activities,  Vancouver  piles. 

(n)«224 

—  Test.  Loadinsr.  of  lagged  piles  in 
soft  silt,  'W.  46th  St.  pier,  N.  Y. 
Staniford    •76 

— Test.  Soil-bearing,  with  confined 
plunger,  Detroit-Superior  via- 
duct     •651 

— Tests  of  piles  in  sand  beach,  At- 
lantic Cy.,  N.  J.    Abbott ^28 


PIPE  AND  PIPE  LINES 

See  also  "Water-works"  and  cross- 
references  from  it. 

— Atlaska   pipe-line   construction....   223 

— Alum.   Effect   of.   on   pipe 1245 

— Astor  House,   N.   Y.,   Old   cast-iron 

pipe   from    (n)  272 

— Backfillina-  and  pipe-handling  ma- 
chine,   Waterloo    (n)9( 

— Bridge,    pipe-supported,    Washing- 
ton     •IISI 

— Calking     tool.     "Revelation"     pipe, 

Water   Wks.   Equip.    Co.'s (n)^86' 

— Cast-iron    pipe.    Theory    for    long 

life   of.     McWane 891 

-Columns,    Concrete-filled    pipe 138 
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PIPE  AND  PIPE  LINES— Continued 

—Concrete  pipe.  Load   tests  of  Lock 

Joint   Pipe   Co.'s.     Conant '556 

—Concrete   pipe,  S5-in.,   Tacoma   wa- 

ter-wks 'lOTe 

— Corrosion-test  machine,  Natl.  Tube 

Co.'s    '25 

—Costs  of  12-  and  16-ft.  cast-iron 
pipe  laying-.  Etnyre  31S,  Rob- 
erts      641 

— Gas  main.  Moving  30-in.,  N.  Y.   Van 

Wagner   'lOSa 

—Joint.       Loclting      bell-and-spigot. 

Central   Fdy.   Co.'s (n)»912 

—Joints.  Cemented.  Long  Beach. 
Calif.,  water  mains  1044.  1047, 
Los    Angeles.      Mulholland 1284 

— Joints   for   wrought-lron  and   steel 

pipe.      Lord '1035,    1284 

— Joints,    Lake   Fully   penstock •822 

■ — Joints,    Leadite    water-main 567 

— N.  Y.  Cy. — Standard  gate  valves — 
Erratum    (n)229,    Allov    troubles. 

69,  572,  805 

— N,     Y.     Cy.     streets.     Underground 

Flpes  in — Green's  report.. 280,   (n)171 
pipe   lines.    Calif »1068 

— Plumbing  fixtures.  Concealed,  Mott, 

•1247 
— Quincy.      111.,      water-works — Con- 
necting   cast-iron    pipe    sections 

under  water    •896 

— Springfiold,  Mass..  water-works — 
Storage,  etc.  •406,  Valve  prac- 
tice, etc ^443 

— Valve,  Universal  Valve  Co.'s  Knud- 

sen   high-pressure    (n)^1151 

• — "^'itrified"  pipe.  Orton  171,  Mar- 
burg       276 

— Water  mains.  Laying  submerged, 
Vancouver:  flexible-joint  cast- 
iron   pipe    •125S 

— Water-wks.  conduit,  Victoria,  B. 
C. — Cost  of  concrete  and  other 
pipe    994.    996,    Concrete    trestle, 

(n)*1184 

•^Well-casing   freaks    ^178 

— Wood    pipe.     Reclamation    Service 

report  on  life  of.    Henny 400 

— Wood-stave  pipe.   Continuous  wire 

winding    for    •1210 

— Wood-stave  pipe  laving  to  replace 

steel.  Flory  Milling  Co..  Penn..,»10S5 
— Wood-stave  pipe  line,  Pittsford.  . .  .•14 
— Wrench.      Hayward      quick-acting. 

(n)«432 
PItometers.   Recorder  for — Municipal 
Supply      Co.'s      Brown      "Directo- 
graph"    (n)^124S 

PITTSBURGH,   PENN. 

— Flood-district  filling   (n)377 

— Freight    station.    Double-deck •496 

— Mononsrahela      Bridge      decorative 

portals     •1086 

— North   Side  Point  Bridge •SOS 

— Steam-power  plant.  Huge,  for  dis- 
trict     1244 

— Sewer-g.-is  studies.  Explosive 955 

— Street-Impvt.    bond    issue (n)1245 

— Traffic    sisrnals    at    corner (n)^320 

— Tunnel.    Mile-long   highwav •SOO 

Plttshnre-h-Lake  Erie  canal  has  new 

directors     (n)908 

Pittsford   Power  Co.'s  plant •14 

Plan.         See       "Drawing."       "Filing." 
"Surveys."   "City   planning,"    "Con- 
tracts." etc. 
Plants.  Ornamental,  on  sewage  beds, 

Harrison.    N.    Y *  4 1 3 

Plaster    handling    by    wheelbarrows. 

Plate    e-irder    bridere.    Building,    with 

locomotive  crane   ^1179 

Plate  e-lrder  bride-e.  Platte  Riv.!  !  ! . .  .728 
Plate  irirdpr.  Concrete-Incased — Slope 
angle  of  paneHne:  and  snow.  .  .  .  (n)^224 

Plate   ETlrder   brldee    Platte  Rlv •728 

Plate  girders.  Handling.  N.  Y.  Ele- 
vated   Rv.     ^271.     •411,     •fiOfi.     •(;25, 

•683.  Motor-trucking ^174.   •554,  f!53 

Plate  trirders.  Record-breaking,  for 
Nickel   Plate  R.R..  Chi.  •890,   •llOS. 

Errata     .    (n)1287 

Plumbing     fixtures     that     cannot     be 

stolen.    Mott    (nfl2i7 

Plymouth.  Mass. — Warning  public 
against  overdrawing  reservoir 
•11 63,     Water-works    service     rec- 

oriJa   •  ■, fn)»944 

Pneumatic.     See  "Air."  "Drill."  "Cement." 

Pole,  Carbo  steel  transmission (n)240 

Pole.   Concrete   flag-,   Panama •452 

Poles.  Concrete,  for  clec.   railways — 

A.   E.   R.   A.   report 943 

Pollock.   C.   D.      Granite-block   pave- 

merits   S09,  810 

Popolopen    Creek    viaduct    •856     901 
«     »     c.        ,       ..^^  1«*S.  •1286 

Port.  See  also  "Wharves  and  docks  " 
"Harbors." 

Port    statistics — Foreign    trade (n)430 

Port  strnr-tiires.  Life  of.    Whltham. .   829 

Porta  ere  r.Tllway  In  Canada •1225 

Portland,    Me. — Harbor    bridee    ^796, 

•824,  851,  ^865 


Portland,  Ore. — Metering  water  89, 
Motor-bus    municipal-ry,     feeders, 

(n)1006 

Portuguese   labor   law.    New (n)1225 

Poss,  V.  H.      Rivets  in   tension 606 

Postage,    Prepay    foreign    181 

Posts,   Concrete  lamp.     Allison •1080 

Posts,  Costs  of  wood  and  steel 362 

Potash   recovery  process,   Hart 616 

Potash  salts.  Search  for (n)93 

Potter,  A.  A.  Colleges  and  develop- 
ment of  natural   resources 995 

Potter,   C.     Tokyo  ry.   station ^1214 

Powder  houses.  Safe  distances  for. 
Bureau  of  Mines   754 

Power  development  activity,  Cana- 
dian         456 

Power  development.  No  Federal  curb 
on   Western.     Merrill    873 

Power  house,  Essex,  of  Public  Ser- 
vice Co.,  N.  J. — Foundation  in 
marsh  •lllS.  Steel  framing  •1260, 
'Temporary   wall    (n) 940 

Power  plant,  Huge  steam,  for  Pitts- 
burgh district — Am.  Gas  &  Elec. 
Co.'s   at   Windsor,   W.   Va 1244 

Power  plant  system,  Construction, 
Selecting     965 

Power    plants,    N.    Y.    tunnel '700 

Power,   Water.     See  "Water  power." 

Preparedness.      See    "War." 

Pressure  cylinders.  Quick-closing 
doors  for.     Jackson    276 

Pressure   of  cottonseed.     Eliot •SSI 

Pressures  on  walls.  Smith's  appa- 
ratus for  determining 67 

Prime-movers  discussion,  N.  E.  L.  A.  212 

Prince,  G.  T.  Rebuilding  Omaha 
water-intake  cribs ^342 

Prizes.  See  "Engineering  competi- 
tions." 

Providence,  R.  I. — Sewage  pumping 
and  metering.  Wood  *293,  Motor 
racetrack  *603,  (n)»511,  Water- 
supply  improvements  669,  Oil-stor- 
age plant   »1276 

Provo  Reservoir  Co.'s  irrigation 
project.      Jarvis     *394 

Prufert.  P.  R.  Reinforcing  concrete 
columns     *410 

Public  health  instruction,  Ohio  St. 
Univ 515 

Public  service  commissions.  See 
also  "Rates,"  "Service,"  "Inter- 
state Commerce."   "Valuation." 

Public  Service  Comm. — Jitney  regu- 
lation.  New  Rochelle,   N.   Y 850 

Public  Service  Comm.,  Penn.,  Engi- 
neer   advocated    for (n)718 

Public  service  commissions,  N.  Y.  St. 
— Joint  order    (n)525 

Public  service  commissions.  Engi- 
neers and;  N.  Y.  St.  Constitution..    247 

Public  Service  Blec.  Co.'s  Essex 
power-house  foundation  •lllS. 
•1260,  Temporary  power-station 
wall      (n)940 

Public  Service  Ry.  Co.'s  Newark  ter- 
minal  •680.    •836,    850,    'gSl,    1044 

Public  speaking.  Benham  131,  New- 
ell 276,  Miller   372 

Public  Utility  Comm.,  111.  conflicts 
with  Chicago  ordinance  on  trailer 
cars    (n)  958 

Public  utility  commissions.  District 
representatives    of    801 

Public  utility  commissions.  Why  not 
experienced    men    for? 1185 

Public  utility  commissions'  authority 
overlappins — Wis.     plan 851 

Public  utility  decision — Irrigation 
stock  and  water  rights  not  related.  131 

Public  utility — Difference  between 
investment  and  value  of  Wash.  & 
Md.    Ry (n)  453 

Public  iitilities- — Putting  municipal 
and  private  utilities  on  a  par,  San 
Francisco    181 

Public  utilities.  Rights  of  way  in 
city  streets  for — Cleveland  case 
decision    274.    (n)382 

Public  utilities.  State  control  of  city- 
owned;   Wisconsin  data    658 

Public  utilities  valuation  conference, 
Phila 994,    1002.    12S2.     (n)909 

Public  works.  Making  the  most  of 
the  working  season   on.    Churchill.      89 

Public  best  protection.     Non-Socialist.   901 

Publicity  work.  Cooperation  of  en- 
gineers  In    41 

Publicity  work.  Engineering  society. 
Wolf    565 

PUMPS  AND   PUMPING 

— Astoria    tunnel.    Pumping    out •736 

— Boston.  Automatic  pumps  in,  pre- 
vent sewer  flooding.     Dorr 1155 

— Centrifugal  pumps.  Low  fixed 
charges  fnvor.  at  Kirtland  sta- 
tion. Cleveland,  compared  with 
triple-expansion  ensrine  at  Bis- 
sell's  Point.  St.  Louis.  Gibson 
•886,  1045.  Correction.  Peek 
1044.  Pointers  for  comparing 
types  of  pumping  units.     Peek.  1253 

— Contractors'  pumps,   Impvd.,   Bond, 

(n)^1248 
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PUMPS  AND  PUMPING — Continued 

— Contractors'  small  portable  pump- 
ing unit.  Novo   (n)  'llSl 

— Dominguez       irrigation       pumping 

station     *540 

. — Drainage-pumping    cost.    Southern 

Louisiana.      Okey    733,   757 

— Drainage  -  pumping  plant  with 
variable-speed  drive,  Hartwell 
Dist.,  111.  'SSI,  Larger  plant. 
New    Orleans.      Shaw    804 

—  Fire-protection    system,    Toledo.  (n)862 

— Fire  pumps.  Elec.  driven  centri- 
fugal.   Hill-Tripp    (n)672 

— Luitwieler     pumping     set.     Steady 

suspended    (n)*704 

— New       Orleans       storm.       Drainage 

pumps   in    903 

— Oil.  Pumping  Calif,  crude.     Bowie.  *1068 

— Okanogan  pumping  plant  is  Irri- 
gator's  insurance    732 

— Ottawa  water-supply  pumping  sta- 
tion   contracts    712 

— Paddle     wheel     as     pump      (inq.), 

(ns)519,  565 

— -Riverhead,  L.  I.,  water-works — - 
Producer-gas  engine  starts  on 
gasoline     (n)560 

— Screw   pumps,    D'Olier   low-lift,    at 

Terrebonne,    La •313 

— Sewage-pump   bids,   Albany  (n)476. 

Disposal  works    *692 

— Sewage-pumping  and  metering 
station.  Automatic,  Providence. 
Wood    •293 

— Variable-speed  pumping  plant. 
South  Quincy,  111.,  Drainage  and 
Levee    Dist *91S 

Purlins,   Cantilevering.     Sartz '1227 

Pyrometer,   Locomotive    (n)48 


Quarrying,   Elephant  Butte   dam.... •648 

Quay  wall.  Novel,  Halifax •1120.   1137 

Quebec  bridge  work  *473,  Camp  and 
yards    ^748,    (n)670 

Queens  Boulevard   elevated   ry.   *913, 

945.    (n)996 

Queens  Borough,  N.  Y.,  city  planning. 
Tucker •638.  650.  •689 

Queensboro  Bridge  paving  prob- 
lems     •396 

Quimby,    H.    H.      Subway    accidents, 

755,    762 

Quincy,    111. — Pipe   laying    *896 

R 

Racetrack,  Auto.,  Louisville,  Ky 429 

Racetrack,  Auto.  ,  Twin  City  con- 
crete-paved.  Minn *233,    *$06 

Racetrack.  Motor.  Chicago *4SS,  *1166 

Racetrack.  Motor.   Phila (n)142 

Racetrack,    Motor,    Sheepshead    Bay, 

•337,   371,   'ess,    (ns)*416 
Racetrack,  Narragansett  Park,  Provi- 
dence— Adapting    to    auto,    racing 

•603,   Bridge (n)»511 

Radio.     See  "Wireless." 

Radium  extraction.  Bureau  of  Mines, 

(n)395 

Rae,  G.     Selling  water  by  meter 89 

Rail  bending  machine.  Portable ..  (n)1183 
Rail  chair,  'Two-piece.   American.  (n)*576 

Rail   failures — I.   C.    C.    report 1235 

Rail     grinding    with     track     brakes, 

S.    F (n)622 

Rail,    Grooved   girder,   Phila.   streets.  *929 
Rail     quality     and     heat     treatment 

of  steel  31,  Civil  Engineer 34 

Rail   sections.  Heavy,   P.  R.R.   and  C. 

R.R.    of  N.    J •761 

Rail    specifications    before    Am.    Soc. 
Testing    Materials;    Gibbs'    address 
36,   Ed.    84,   Rail-shrinkage  studies.      39 
Rail  specifications.  Penn.  system....    397 
Rail.   U-,   section.   History   of.      "Rail 

and    Track"     *34 

Railing,  Concrete  and  pipe,  Honey- 
Creek   bridge,   O.   Ruhling ^795 

Railing.  Concrete  bridge.  Minneap- 
olis     '1273 

Railing,     Heavv    viaduct,     Cleveland, 

(n)320 
Rails,   Internal  stresses  in.   found  to 
be    high — I.    C.    C.    investigation    of 

Talmage,    la.,    accident ^855 

Rails.  Laying  new,  on  old  ties  in  con- 
crete,  St.   Louis    *840 

Rails,  Laying  street-railway,  with- 
out ties,   Charlotte,  N.   C.     Horton. 

•594,  611 
Rails,     Track     force     for     renewing. 

Clough.    Kelly    '752 

RAILWAYS 

See    also    "Rail."    "Electric    railways," 
"Elevated,"      "Subways,"      "Tun- 
nels."   "Bridges."    "Locomotives," 
"Car,"         "Accidents,"         "Ties," 
"Signals." 
— Air-Brake  system,  Pittsburgh  Co.'s. 

Schneider (n)336 

^Alaska  Rvs.  progress  ^43.  Surveys 
(n)93.  Station  contracts  (n)93. 
Town-lot  sale  (n>23S.  Timber  re- 
served for  structures  (ns)142, 
299,  Applications  for  employ- 
ment     (n)1293 
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RAILWAYS — Continued 

—Alton     &     So— Freight     pier     and 

coal  hopper,   East  St.   Louis.  .  ...•543 

—Am.    Ry.    Bridge    &    Bids.     Engi- 

neers'    convention     .............    »»» 

—Am.     Ry.     Eng.    Asso.— Report    on 

fences  362,  Stresses  in  bridges   .949 

—Argentina   railway   mileage. ....  (n),501 

—Atchison.  T.  &  S.  P.— Sibley  bridgo 
balasted  timber  floor  •llop. 
Freight-terminal  impvts.,  Chi- 
ca_*^o       ^n;a,s 

-Atlanta     cotton     terminal's  ^Jll^O.^^^^ 

—Australia— Proper    gage    •■•.••••  <"^?§5 
—  Australian    Transcontinental. . . .  (n)44!> 

Balto.    &    Ohio — Fence    costs    36A 

Use  of  treated  ties  756.  1093.  Coal 

pier    .(n)743 

—Balto.   &  Ohio  S.   W.— Resurveymg 

Ohio    division.      Gruber ..123« 

—Boston  &  Maine— Track  elevation, 
Lynn.  Breed  '533.  Hudson  Riv. 
bridge  erection.  Lemclce  'lubl, 
Boring    for    depth    of    fills    over 

marshes    i" -,  •  • '  ^"^I95 

—Buffalo    &    Susquehanna— Sale..  (n)525 
—Caledonian    Ry.— Bad    collision. .  .(n)45 
—Can.    Govt. — Halifax  terminal  work 
•ins,     1137,     1139,     •368.     (n)704. 

Train  ferry.  P.  E.  I .  (n)741 

Can.      Northern — Opened      to      Pac. 

Coast:  profile  compared  with 
Can.  Pac.  and  G.  T.  Pac.  'lOgS. 
Car  ferrv.  Vancouver  (n)1054, 
Dump   trestles   for   sidehiU   cuts, 

(n)  lUo  t 
—Can  Pac.  —  Hydrostatic-catenary 
flume  on  Brooks  concrete  aque- 
duct 'SS,  Tie-cost  diagrams  ^29^ 
Rogers  Pass  tunnel  *920.  993, 
(n)334.  Transcona  elevator  set- 
tlement 11S9.  Plate  -  girder 
swing-bridge  near  Montreal .  (n)'S98 
—Car   pullers,  stephens-Adamson  for 

switching  at   industrial   plants. .    i9a 
— Car,       Round-bottom       tiling-body 
dump       ore.       Orenstein-Arthur- 

Koppei   i-:---,--^"ii?is 

— Car  stop.    Saunders   yard-track.  .  .•11.29 

—  Car    wheel    tread    contour    change 

proposed (n)46 

—Cent.    R.R.    of    N.    J.— Heavy    rail 

section     ^; :  •  ■;  •  :i' •  • '.Vi' 

— Ches.    &   O.    Nor. — Ohio   bridge    *64. 

•1274,  Little  Scioto  viaduct  work 

•1131.     Revolving     shovel.  ..  (n)»1184 

—  Chicago  terminal  improvements  42. 

Electrification  and  smoke  abate- 
ment 1141.  1186.  (n)1024.  Public- 
utilitv  subway   'lib  ( 

— Chi.  &  "Alton — Adopts  Hupp  auto- 
matic mail  exchange   •669,.  .  .  .  (n)524 

—Chi..  B.  &  Q.— Car  ferry  *221, 
•599.  Metropolis  bridge  •230, 
Rebuilding  Platte  Riv.  bridge. 
Merriam    ••  •    "28 

Chi.     &    E.    I. — Automatic    coupler 

for  freight   trucks (n)^720 

— Chi.  Gt.  West. — Impvt.  costs  (n)56. 
Automatic  track-inspection  cars 
(n)128.    Tunnel-arch    repair.  ..  (n)9S9 

— Chi..  Mil.  &  St.  Paul  accident  at 
Oakwood.  Wis.- — Built-up  car 
wheels  declared  inadequate  *11. 
Train  goes  through  trestle  weak- 
ened bv  blow.  Ranier.  "Wash. 
•380,  (n')142.  Electrification  pro- 
presses    rapidly    •  •    862 

Chi       &    N.    W.  —  Valuation    work. 

•843.  •iieo 

— Chi.  &  West.  Ind. — Track  eleva- 
tion;    concreting  -  train     equip- 

— Chilean   shop-plan  competition. .  (n) 285 

— Cin..     Ham.     &    Day. — Toledo    coal 

dock  quickly  built   ^520 

— Cleveland.  Electrification  of  rail- 
ways   entering     (n)334 

— Cleveland  to  have  new  terminal 
facilities — Cleveland,  Akron  & 
Canton  Term.  Ry.  Co.;  Cleveland 
&  Toungstown  Ry.  Co.  238  Vot- 
ing  on  franchises (n)S62.  910 

— Coal-storage    plants.    L.    ,&   N.    and 

Southern   Rys *592 

— Coaling  -  station        improvements. 

Snow    ;  •  :sS2 

—  Crossings,    Smooth    (inq.) (n)996 

— Curves.    Retracing    old    compound. 

Green     i;.-  ■■  -364 

— "Dan    Patch    Elec.    Lines'     (Minn.. 

St.  P..  R.  &  D.) — Gasoline  power.  *782 

—Del..  Lack.  &  West.^Bridge  at 
Buffalo  '70.  (n')263.  Lining  tun- 
nels. Rupert.  Penn..  with  con- 
crete atomizer  *938.  Summit  cut- 
off *957.  rn)910.  New  coal  pier 
for   Buffalo    1148 

— Derailments  chief  cause  of  acci- 
dents— I.    C.   C.    report ;--}??^ 

— Elizabeth.  N.  J.,  improvements.  (nni49 

— Engineers,  Why  railway,  often  fail 
in  highway  work.  Coghlan  659, 
Lavis    ;•^?si 

— Erie — Large   coal   car (n)137 

— Frog    location    for    unsymmetrical 

Y-track.      White    '124 
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RAILWAYS— Continued 

— Gasoline-elec.    car.    New    Zealand, 

(n)295 

— Genessoe  &  Wyo. — Turnout  within 

turnout   ;-(">!32? 

— Germany.   Railway  accidents  in.(n)871 

— Grade-crossing  removal  costs,  As- 
sessing     • .370 

— Grand  Trunk  Pac. — Map;  data ^245 

— Gt.  Northern — Big  steamships  re- 
tiring 514.  Drilling  in  tunnel. .  (n)512 

— Hamilton  Inclined  railway,  Elec- 
tric   hoist    of    •■    '49 

— Hctch  Hctchy  construction-rail- 
road   plans    •378.    925,     (ns)524.    1149 

—  Hudson    Bay. — Progress    (n)93 

— Hump-yard      calculations.       Went- 

worth     , .  ■  •  .  .'750 

—111.    Cent. — Track   depression.   Mat- 

toon     •110 

— India— Southern    Shan    States    Ry. 

(n>525 
— Kan.   Cy.,   Kan.,   union   station. .  (n)239 

—  Kan.  Cy.  region — Clearing  slides 
from    cuts    (n)dO 

—Kan.   Cy.   So.— Bridge  in  Kaw  Riv. 

flood     ■•••■    '45 

—Lehigh  Val. — Concreting  pier,  N.  Y. 

•318,    Freight    terminal.    Buffalo. 

(n)1245 
— London.  Eng..  terminal  plan. . . .  (n)286 
— Long      Island.      See       "Railways — 

Penn.   system." 
— Los  Angeles  grade-crossing  elimi- 
nation        355 

— Louisville    &    Nash. — Coal    storage 

•592.   Lining  tunnel    '■'2i;s 

— Mail-carrying  rate  case .-   227 

— Master  Car  Builders'  Asso. — Stand- 

ard  box  car (n)491 

—Mexican — 1S73  and  1915  '1016. 
Some  history.  Low  183,  Mal- 
trata   accident:    Trains   on    steep 

grades    1052.    1090 

— Mont    Blanc — Cableway    and    rack 

railway    •1216 

—  N.  Y.  Cent. — Lifting  bridge  trusses 
to  adjust  rollers.  St.  Lawrence 
bridge.  Welty  *o55.  Engine- 
house  smoke-washer  experience. 
Chi.  Franey  '906.  Terminal 
driveway    pavement.    N.    Y.    Cy. 

(n) •60S 
— N.  y..  Chi.  &  St.  L.  (Nickel  Plate)-- 
Track  elevation.  Chi.  •315.  •888. 
Plate  girders  used  •llOS.  Errata 
(n)12S7.  Cleveland  viaduct  fire 
<i.  mage  and  repair  •1037.  Scaf- 
fold for  painting  crossing  signs. 

(n)*30 

N      Y       N.     H.     &     H. — To     build 

'Thames  Riv.  bridge  1053.  Storm 
puts  electric  line  out  of  service 
1195.  No  blow  to  elec.  traction 
1234.  Caused  by  broken  wires 
1244.  Bulletin  showing  wage 
comparisons  for  1871  and  1914 
(n)462.  Grade-crossing  elimina- 
tion. N.  Y.  Cy.   (n)525.  Peak  load, 

Yale  football  day   (n)1005 

— N.    Y..   Ont.    &   West. — Lundie's   tie- 
plate   with   inclined   face.  ...;  .-••987 
— N.     Y.     terminals.     Export    freight 

clogs (n)llOO 

—Norfolk  &  West.— Building  low- 
grade  line.  Va •    81S 

— Panama-Pac.  Expo,— Overfair  Ry-*770 
—Panama  R.R.— Earthslide  .....(n)910 
—Paris,    Lyons    &    Med. — Mont    d'Or 

tunnel.  Jura   •.•  •  ■  •  •  (n)91 

— Penn.  svstem — Stopping  slide  at 
Midland.  Penn..  by  explosions 
•24  Concrete  ties  •77.  Rebuilding 
Muskingum  bridge  near  Coshoc- 
ton •lOS.  Casting  concrete-slab 
bridges.  Schruffer  •125.  Caf6 
service  in  dav  coach  '284.  New 
rail  specifications  397.  Double- 
deck  freight  station.  Pittsburgh. 
North  Side  ^496.  Heavy  rail  sec- 
tion •761.  Electrifies  Phila.  dis- 
trict ^930.  946.  Electric  locomo- 
tives' record,  N.  Y.  terminal 
(n)lOl.  Material  rejected  under 
test  (n)539.  Trying  steel  and 
wood  tie  (n)^864.  Long  I.sland 
heavv  crossing  gates  'ISS.  Long 
Island  grade-crossing  elimina- 
tion. East  N.  Y.— Steam  shovel 
burrows  its  way  out  ^365.  Cum- 
berland Val,— Rounded  pier  nos- 
ings of  Harrisburg  bridge  (n)704 

Pier   tie-rods   in   tubes <"'i2»A 

—Phila,    streets.    Track    for    .♦929 

Portage   railway   m   Canada 'mo 

_Rates— Ulster     &    Delaware    case. 

N     Y (n).!84 

— Roa'dmaster'  and  Maintenance-of- 
■Wav  Asso. — Clough  and  Kelly 
on   "track     force     for     renewing 

rails    : •  ■  ■ ;   ^^" 

—Russian    railways,    American    steel 

cars    for    ■••• ••    "°^ 

—St.      Joseph.      Mo,,      terminal      and 

grade-crossing  problem    ....  ..(n)b(U 

^St  Louis  —  Eliminating  Tower 
Grove  grade  crossing — Mo.  Pac. 
and  St.  L.  &  S.  F.  Rys '52 
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—St.  Paul  union  station..  (ns)142.  478.  1148 
— Signals.    General    Ky.    Signal    Co.'B 
automatic  block,  on  single-track 
lines  of  Nor.  Pac.  and  Lehigh  & 

Hudson :-J.ii 

— South  Bend   grade   separation. ..  (n) 958 
^Southern  Pac. — Treated  ties.     Bar- 
low     1093.      Passenger      station. 
Oakland  (n)46.  Distant  highway- 

crossing    signals (n)*848 

—Southern    Ry. — Coal    storage    '593. 

Birmingham   freight  yard •ll^e 

— Springfield,    Muss. — Cutting    street 

through    station    .'ISe 

—Station   signs.     Jackson liiii 

— Tokyo   railway   station.      Potter. . 'IZIJ 
— Track  cleaning  machines   (inq.) .  (n)519 
— Track  crossings,  Contractor's  port- 
able     *3n 

— Track   design.   Phila.   piers (n)^368 

— Track  maintenance;  defective  track 
— I.  C.  C.  report  801,  Wood  901, 
Non-Socialist      901,      Schleslnger 

947,    1287,    "Railway"    1140 

— Track  scale  rating.     Van  Auken   . .   115 
— Track   scale  testing   cars.     Briggs. 

(n) 622 

— Track   stresses.      Williams (n)260 

— Train-stop  and  cab  signal.  Julian- 
Beggs — on    Cincinnati    Southern. 

(n)94 
—  Train-stop   and  cab-signal  system, 
Bostwlck     &     Levin's,     of     Natl. 
Safety   Appliance   Co. — on   West- 

ern   Pac •614 

— Train-stop   and   speed-control   sys- 

tem.  Gollos— on  C.  B.  &  Q (n)453 

— Trestle.     Underpinning.       Hewitt..  ^220 
— Union  Pac. — Filling  old  tunnel. .  (n)320 

— Valuation    work    data    sheet '794 

— Valuation  work.  Federal.  Burgess 
12.  Office  index  and  file  system. 
Saunders  •894,  Map  materials 
1091.  Progress  report  1241,  Re- 
organizing      1283 

— Western      Md. — Passenger      trains 

collide   on   bridge (ns)    46,    •187 

— Wheeling     &     L.      B.  —  Rebuilding 

Black   Riv.   bridge.      Smith •1046 

Rain.     See  also  "Storm,"  "Flood." 
Rain.  Extraordinary,  in  St.  Louis  and 

-    study   of    runoff.      Horner '742 

Rainfall   averages,    Cincinnati.     Cro- 

hurst    •  •  •    '  °3 

Rainfall.     Day's,     over     15     in„     St. 

Petersburg,   Fla 418.   428.  467.  612 

Rainfall.      Florida,     and    Everglades 
drainage    problems    466.    Elliot....    612 

Rainfall.    Heavy.    Boston (ns)142.    286 

Rainfall  intensity  studied,  Columbus. 

O,      Herrick     ^678 

Rainfall     rate    determination.     Paw- 
tucket;  Draper  rain-gage  register- 
ing device   modified.      Carpenter.  .  .•148 
Rainfall  records,  Havana.    Aguirre.  .  •830 
Rainfall    records.    Long-term,    in    N. 
Y.    St. — Albany,    Rochester,    N.    Y. 

Sargent    •403,    418 

Rainfall,    Seattle;    Hufeland's    storm- 
sewer  runoff  theory  verified.    Silli- 

man,    Horner    •832.    1091 

Rainfall,     Southern     Calif.,     records, 

(n)948 

Rainfall   troughs  and  humps 418 

Randall,   R.   H.     Dayton   topographic 

survey     942 

Rapid        transit.  See        "Railways," 

"Electric      railways,"      "Elevated," 
"Subways,"  cities  b}'  name,  etc. 


See  also  "Valuation."   "Service. 
—  Electric  costs.  Cleveland  municipal   859 
— Electricity — Class    rates.       Baum..      91 
— Gas     case.     Des    Moines — Improved 

paving    over    mains 563 

— Gas.  Passaic,  case.  N.  J. — Franchise 

and  fair  value  for  ratemaking.  .      32 

. — Mail-carrying  rate   suit 227 

— N.  Y.  Const,  revision (n)334 

—Railroad— Ulster    &    Del.    case.    N. 

Y (n)2S4 

— Railwav-valuation  work.  Federal. 
Burgess  12.  Office  methods. 
Saunders  ^894.  Map  materials 
1091.  Progress  report  1241.  Re- 
organizing     l-So 

— Street-car    trafl^ic.   Unprofitable....      83 

— "Telephone-rate   study.   N.   Y (n)525 

—Valuation    conference.    Phila.     994. 

1002.   1282    (n)909 
—Valuation.    Utility.    Principles     of. 

Arnold     859 

— Wash.  &  Md.  elec.  ry. — Difference 
between    investment    and    value, 

(n)453 

Water  rates.  Leavenworth,  revised  217 

— Water        rates.        San        Francisco 

(ns)142.  1006 
— W^ater  rates.  Terre  Haute,  cut.... 1293 
— Water-works  valuation.  Denver.  (n)S14 

Ravfield,   E.  W.     Weir  tests •1018 

Receiver.    Court,   for  Nashville 284 
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Reclamation. 
"Dralnase." 
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See        "Irrigation," 


Recording  devices.     See  "Scale,"  "In- 
struments"     and     cross-references 
from  it. 
Records,  omce.     See  "Piling." 

Redlands.    Calit.,    park   seats •266 

Reflectors,   Homemade   electric-light, 

(n)»1088 
Refuse.       See    "Garbage,"     "Sewers," 

"Streets." 
Regina.     S.n-sk. — Activated    sludge...   169 
Reid,    Murdoch    building    river-front 

approacli    'SIT 

Reinforcement.     See   "Concrete." 
Rensselaer    Polytechnic     buildings.  .'475 
Reploglc,  M.  A.     Discharge  accelera- 
tor     '1193 

RESERVOIRS 

See  also  "Dams,"  "Aqueducts"  and 
water  topics. 
— Aberdeen,    Wash. — Monolithic    lin- 
ing •1034,  Cracks (ns)1054,  1101 

— Boston — Reintorced-asphalt   roof.  .1264 
— Calaveras     reservoir.     Spring    Val. 
Water      Co.,      earthquake  -  proof 

concrete     tower     308 

— Cedar  Lalce  reservoir,  Seattle,  bid 
case  609,  City  Engineer's  leakage 

report    1053 

— Concrete  lining,  Placing,  Omaha. . .   267 
— Fall  Riv.  conservation  scheme. ..  .•760 
— Fitchburg,    Mass.,    i-eservoir    com- 
pleted     (n)909 

— Hill    View    reservoir,     N.     T.     Cy., 

earth    embankment.     Tidd    'SOO 

— Irrigation    reservoirs.    Evaporation 
and    seepage    from,    Dalla.s    and 
Warner,  of  Modesto  Dist.    Heron.  ^294 
— Plymouth,    Mass. — Warning    public 

against  overdrawing  reservoir.  •1163 
— Portsmouth,    O. — Wall    of    covered 

reservoir   slides    out (n)766 

— Provo     Reservoir    Co.'s     irrigation 

project.      Jarvis    *394 

— St.  Louis — Compton  Hill  Reservoir 

reconstruction   •1206,    Bids. . . .  (n)430 
— Salt  Lalie  Cy.  concrete-lined  reser- 
voir.    Cannon   •1249 

— Saw,    Gasoline,    for    jointing    roof 

plank  on  circular  reservoir..  (n)'1088 
— Slope-trimming       machine.        Cole, 

(n)^1231 
— Stripping   water-works    reservoirs, 

N.  Y.  and  Boston.     Stearns )^302 

— Waterproofing  concrete  reservoirs, 

Tacoma  and  Seattle.     Fowler.  .•1076 
Retaining      wall.      Meridian       Park, 

Washington.   D.  C ^1218 

Retaining  wall  bids,  TiflSn,  discussed. 

Luten  229.  757,  Hardman 419 

Retaining   wail,   Enlarging   old    con- 
crete,    Bronx     subway     extension. 

Paaswell   •SOS 

Retaining  wall  failure  that  was   not 
a    failure,    HI.    Bldg.,    Champaign. 

Smith     1229 

Retaining    wall.    12-ft.    cobble,    only 

24-in.  at  base.  Calif (n)»898 

Revetement.    Chenoweth    concrete. .  .^262 
Revetements.      Underwater.      Philip- 
pines,  Placing  cast  concrete   slabs 

on   ^1086 

Rhode   Isl.    inspection    and    mainten- 
ance of  highway  bridges •604 

Rhodes.  F.  A.     San  Diego  stadium.  .  .^577 
Richter.  A.  M.     Concrete-arch  bridge, 

Minneapolis     •1268 

RIpogenus    dam.    Me •282 

Rippey,    J.    R.     Roman  aqueduct....    •SI 

RIVERS 

See  "Flood."  "Levee."  "Mattress." 
"Bridges."  "Water  measure- 
ment," "Water  pollution." 

—  Burma.  Stream  gaging  in (n)^607 

— Chicago — River-front    approach    to 

Reld.    Murdoch    building •SIT 

— East  Riv..  N.  T. — Wire-drag  ex- 
amination     (n)862 

— Geological  Survey  surfaoo-water 
Investigations  1213,  Discharge  of 
Tenn.  and  other  rivers  (n)580. 
Correcting  formula  for  changing 
stage.  Jones  (n)754.  Recording 
flow    gages (ns)560,    1109 

— Mattress,  Chenoweth  plastic  con- 
crete, for  Passaic  Riv.  revete- 
ment. N.   J •262 

— Mississippi— East  St.  Louis  ter- 
minal •543.  Barges  with  deck 
gantries  66S,  Improvements  at 
Memphis     1097 

— Missouri — Cutoff  at  Camden  Bend.    238 

— Missouri — Improvements  In  danger 
of  being  stopped — Col.  Deakyne's 
report   409,  561 

— Naugatuck   Impounding  scheme.  (n)759 

— Ohio — Industrial    wastes    disposal. 
„     ,  (n)382 

— Rock      excavation.      Phelps      •oes. 

•1020.  •1062 

— St.  Louis — Rain  runoff  In  flood, 
River  des  PJres,  etc.  '742.  Con- 
trolling River  dcs  PSres  765. 
Meramec's   rise,    etc (ns)428.    476 
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RIVERS— Continued 

— Southern   waterways  projects. .  (n)llOO 
— Susquehanna  —  Stepped     concrete 
wall,    Harrisburg.      Justin    '145, 
Concrete   dam,   Harrisburg.    Jus- 
tin    *1250,     Bridge,     Harrisburg, 

(ns)704,   1087 
— Taming  rivers  for  use.     Sec.  Lane, 

Cn)1259 
— Wall,  Backfilling,  Cedar  Rapids.  .'IISS 

Rivet  forge,   Portable,   Mahr (n)96 

Rivet  tension.  Friedland,  Jacobs, 
Godfrey,  Sandstrom  •ISS,  Dye  467, 
Where    successful.      Hill    347,    San 

Francisco  earthquake.     Poss 606 

Riveter,   Largest   pneumatic,    Hanna, 

(n)^llS2 
Roadmasters     and      Maintenance-of- 
Way  Asso ^752 

ROADS 

See  also  "Streets,"  "Pavements," 
"Bridges." 

— Bergen  Turnpike  toll-road  pur- 
chase    (n)1209 

— Concrete  road.  Coleman  du  Pont, 
Del.  •126S,  Measuring-boxes  for 
sand  and  stone  '794,  Canvas 
frames  to  protect  from  sun  *S46, 
Draining  swamp   for   fill ^897 

— Concrete  Road  Building  Confer- 
ence      (n)383 

— Crusher,    Williams    chain-hammer, 

(n)*1103 

— Culvert     with      ditch     connection. 

Nelson    ^943 

— Florida    State    highway    engineer, 

(n)1054 

— Good  roads.  Taxing  motor  vehi- 
cles for — Gardner's  views  1091, 
Saving  to  motor-car  owners. 
Benton     1188 

— Grader,      Extra-strong,      Western, 

(n)1152 

— Guard   rails,    Dillon   concrete.  .  (n)*1056 

— Highway   meetings,   Too   many.... 1281 

— Highway  specifications  for  clear- 
ing and  grubbing.     Harris •1240 

— Highway  work.  Give  experienced 
engineer  a  chance  in.  Mielly  373, 
Why  railway  engineers  often 
fail  in  it.     Coghlan  6S9.  Lavis...    851 

— Hudson  Riv.  valley.  Alpine  road- 
building  in,  near  Nyaclt,  N.  Y..*1025 

— 111. — Bridge    shopwork    inspection, 

(n)860 

—  HI. — Financing   roadbuilding,    Ver- 

milion   Co.     McArdle    •1079 

— III. — Highway-curve  supelevation. 
Bilger  74,  Revised  cross-sections. 

Bilger     »5S4 

— 111. — Law   amendment (n)430 

— 111. — Maintaining  concrete  and 
brick  roads — Motor  truck;  port- 
able heating  kettle;  materials; 
cost  data  and  form.     Piepmeier.6310 

meier    *310 

— III.— May    purchase    cement (n)189 

— Ill- — Selecting     rural-road     types — 

Marr's    report     834 

— International  Road  Congress, 
Worcester   1242,    1243,   1257,    12S2, 

(ns)1007,  1151.  1287 

—  Maine       post-road       drainage       and 

foundations.       Dougherty     •458 

— Mass. — Comparative  costs  of  guard 

rails  and  wide  fills.     Johnston..   *79 

• — Mass.    —    Experimental       concrete 

pavement    1214 

— Mirrors     at     intersections     (n)285, 

Glencoe,    III ^749 

— New  Hampshire  gravel  roads;  pa- 
trol maintenance  •lllO.  1137, 
Record  plans  for  state-aid  high- 
ways (n)1231.  Township  high- 
way sign  —  Marking  through 
routes    (n)^1280 

— Ivew  Lexington.  O. — Transferring 
materials  from  cars  to  pave- 
„ment    •1130 

— N.  T.  St.— Albany  Post  Road- 
Aiding  public  when  roads  are 
closed    for    repair    418 

— N.  Y.  St.  road  washout  near  West- 
field    '379 

— Ohio    highway-law   provisions 492 

— Ohio  highway  -  maintenance  ac- 
counting     ^1277 

— Ohio — I.,arge  soft  stone  for  bitu- 
minous  macadam    ^1135 

— Oiled   roads   destrov  fish (n)229 

— Palisades  Interstate  Park  road- 
ways.   Boulder    parapet   for ^162 

— Palisades.    Making   road   up ^998 

— Pan-American  Road   Congress   661, 

1281 

— Paramus   road.   N.   J. — How   not   to 

build.   R.   D.  C 325 

— Penn. — Laborer's  time    card.  . .  .  (n)  ^464 

— Penn. — Road  -  maintenance  cost- 
keeping;  Highway  Dept.,  organ- 
ization       •250 

— Pike's  Peak  highway.  Hardman, 
o        •»  ^  •1201.  (n)lOl 

— Scarifier,     Power-operated,     Kellv- 

Sprlngfield     (n)^1199 

^Scraper,  Dipper-handle  drag. . .  (n)*800 
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ROADS — Continued 
■ — Scraper,  Revolving-bucket,  Graves- 
Spears    Co.'s     "Oakland" (n)^816 

— Signals,       Distant       crossing.       So. 

Pac (n)*848 

— Signs,  Indestructible  drilled.  .  (n)»1008 
- — Signs  made  of  saws.  Osier.  ...  (n)^656 
— South,    Rebuilding   rural   roads   in; 

corduroy.       Buchanan ^446 

—Storm  King  highway,  N.  Y *721 

— Surveying,    Rapid    work    in,    Va. 

Wright    (n)  704 

— Tar-macadam     road.     Simply     con- 
structed,   near    Hartford,    Conn.; 

Farnsworth's   method    •SI 

— Tunnel,     Pittsburgh     highway ^300 

— Virginia    appropriations (n)525 

— Wartime  road  building,  Europe.  .  *1100 
— Washouts,   Concrete   "breakers"   to 

prevent,    Md (n)  898 

Roberts,  F.  C.  Costs  of  pipe  laid...  641 
Roberts,    R.    O.    Wynne-.      Activated 

sludge    169 

Robinson.  G.  L.     Hotel  sewage-treat- 
ment   plant    •346 

Roclv.     See  also  "Earthwork." 
Roclf,  Broken,  handling  devices  ^176, 

•987    '990 

Rock   cliff.    Facing   off (n')*368 

Rock    crusher,    Williams    chain-ham- 
mer  for   road   work (n)^1103 

Rock  crushing  plant,  Knickerbocker, 
Link-Belt      locomotive      crane      at, 

(n)»126.    Earth   slippage 285,    ^330 

Rock,  Dobying  subaqueous,  Fla.  .  Cn)944 
Roclf     drills,     Elec.     percussion.     Ft. 

Wayne     (n)^576 

Rock  excavation.  Subaqueous.  Phelps, 

•968,  ^1020,  *1062 
Rock,  Haiss  wagon  loader  handling. ^990 
Rockwell.  E.  H.  Eccentric  heel  joint 

of    roof   truss '796 

Roebling  shop  burned *1004 

Rogers  Pass  tunnel •920,  993,   (n)334 

Roller  bearing  derrick  mast •1132 

Rollers,     Lifting     bridge     trusses     to 

adjust    *555 

Roof   planking  with   gasoline-driven 

saw.      Cole (n)1040 

Roof    slab.     Failure     of    17-year-oId 

concrete,    St.    Louis (n)92 

Roof,    Steel-reinforced   asphalt,    Bos- 
ton   Reservoir 1264 

Roof    steel    saving    by    cantilevering 

purlins.      Sartz '1227 

Roof  truss  corrosion.  Paper-mill.  ..  (n)S2 
Roof    truss.     Moments    at    eccentric 
heel-joint    of.      Godfrey    ^399,    Cor- 
rection;   solution.      Rockwell *7S<i 

Roof    truss    overturning,    causes    col- 
lapse of  roof.  Pierce  Bldg.,  Oswego, 

•1005 

Roofs  and   floors  in  Africa (n)620 

Rope     testing    machine,     Faulkner's, 

of  Chesebro-Whitman  Co •172 

Royalty.      See    "Patent." 

Rubber  factory  plan   prizes (n)256 

Ruhling,   G.  H.     Bridge   railing •795 

Russian    irrigation    projects.      Niko- 

litch    •S,    ^102 

Russian     railways.     American     steel 

cars    for    •OSl 

Rust,  C.  H.     Victoria  water-supply..   996 


Sacramento,  Calif.  —  Experimental 
concrete   roadway.     Cleary 'IIBS 

SAFETY 

See  also  "Accidents,"  etc. 

— Crane-hook    stop (n)192 

— Home    safer.    To    make. — Fire 611 

— Ladder  shoe,    American   Mason.  .  (n)*96 
— Mirrors   for  road  corners.  .^749,    (n)285 

— Pavements,   Safety  lines  on (n)28 

— Powder  houses.  Distances  for 754 

St.   Francis  River  dam •1032 

St.      Joseph.      Mo. — Railway-terminal 

and   grade-crossing   problem. ...  (n)670 

ST.  LOUIS,  MO. 

See   also    "East   St.   Louis,    111." 

— Bridge,  Municipal,  east  approach, 
•454,    Day-labor    organization,    etc., 

•605,    (ns)142,   718,   815 

— Compton  Hill  Reservoir  recon- 
struction  •1206,   Bids (n)430 

— Dock,    Municipal 1101 

— Grade-crossing  elimination.   Tower 

Grove   •52 

■ — Mill    Creek    sewer    tunnel — Canvas 

air  duct 177 

— Pavement  construction,  Engineer- 
ing work  preliminarv  to *460 

— Pumping  station.  Bissell's  Point. 
Gibson  *S87.  1045,  Correction. 
Peek  1044.  Pointers  for  compar- 
ing units.     Peek 1253 

— Rails.    Laying   new,    on    old   ties   in 

concrete    ^840 

— Rain.   Extraordinarv.   and   study  of 

runoff.    Horner  ^742,   (ns) 428,' 476.  765 

— Sewer  gagings.     Horner.  Silliman.1091 

— Sewer   inlets.   New.     Chivvis *652 
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ST.  LOUIS,  MO. — Continued 
—Sewers.  Relining.  with  cement. ..  .'DSg 
—Viaduct.  12th  St.  concrete.  Martin. '7^5 
—Water  meters,  Testing  laige. . .  •  ■  •*6a4 
— \Vatcr-waste   cost,    Demonstratlng,^^^^ 

St  Paul,  Minn. — Auto,  racetrack  •233. 
•806,  Rules  for  efficiency  ratmg, 
municipal  civil  service  10G7,  Exam, 
for  water-wlis.  engineer  1071,  As- 
phalt-iiaving  guarantee  decisions, 
114S.  (n)!H.  Planning  city  improve- 
ment 11S7.  Union  station  delay, 
(ns)142,  -178,  11-19.  Railway  electri- 
(Ication  (n)333.  Water  treatment, 
(n)670.       Water-works       improve^^^^^ 

St!"  p'eferVburs," '  Fla.-RaintaU '  'ilS.  ^^^ 

Salary.    ^See    "Engineers,"    "Compen- 

SairLalce  Cy.,  Utah.— Concrete-lined 

reservoir.      Cannon ,-i--,-    ^^^■' 

Salt     water     in     Panama    and     Lake 

Wash,    canals.      Whitham .'246 

Sampling  tools,  Soil.     Shaw.      .  ....•1228 

Sampson,  G.  A.     Concrete  tank  *392, 

Concrete   standpipe •  •  -'if-" 

San  Angclo,  Tex.— Street-ry.  gift.  (n)114o 
San    Diego,    Calif.— Municipal    stadi- 
um.    Rhodes  •577,  Dept.  of  Opera- 
tion     (n)lS7 

SAN  FRANCISCO 

Sec    also    "Exposition." 

—Boulevard  system.     Owens •  MSS 

—Calaveras   earth  dam.. '1^64 

— Elec.    railway.    Regrading    for •S60 

—Garbage-disposal   propositions ^i^i 

—Municipal  and   private   utilities   on  ^^^ 

— Rail'grinding  with  track  brakes.  (n)622 

—Railway  costs li'  ••■,•" " 

Reservoir.    Calaveras,    earthquake- 
proof  concrete  tower.  Spring  \al. 

Water    Co.'s    • ,«"» 

— Sewer   laying   in   surf.... J^a 

— Shore  protection:  seawall g'i 

—Twin  Peaks  tunnel  progress. ...  .•869 
— L'nited  Railroads'  labor  policy,  etc.  bU8 
—Water    rates.    Spring   Valley. 

(ns)142,  1006 
—Water-supply,   Hetch  Hetchy   *37S, 
Construction         railroad  Sib. 

(ns)524,   1149.  Determining  geol- 

o-^j'     (n)lOOb 

Sanborn,  F.  B.     Does  good  iron  pre- 
serve    paint?     613,     707,     Wireless 

tower  wrecked •  •    °6S 

Sand  and  gravel  washing  and  grad- 
ing plant.   New  Eng.   Breed.  ...  ..•1204 

Sand  blowing  device,  Tunnel-shield.^953 
Sand.    Concrete.    Effect    of    iron    and 

calcium    on.      Saville .-,•„•„  ^^?q 

Sand  dune  formation 'iao.  4^» 

Sand  jacks,   Harlem  Riv.  draw ^437 

Sand    photomicrographic    equipment,^^^ 

Sand    testing    machine.    Field — Con- 
crete Appliances  Co.'s.  invented  by 

Johnson    &•    Chapman (">!2° 

Sandstrom.  CO.  Hi^^t  tension. ...  .185 
Sanitary  Engineering  Bureau.  111.  (n) 235 
Sanitarv  engineers  wanted.  111...  70b.  Ill 
Santa  Barbara,  Calif.— Water-supply. 

Volk  1080 

Sargent.'  E.  H.  Rainfall  records. ^403,  418 
Sartz,   J.  P.     Cantilever  purlins. .  ..♦1227 

Sash  casement,   Zahner  steel (n)'1104 

Sauer,    M.    V.      Sorting   aggregate   m 

storage  bins .  •  •  •  •  ■  •  -  •  •  • -l^** 

Sault  Ste.  Marie  canal  lock  No.  '*--'")94 

Saunders  car-stop ;••:.•  -11^9 

Saunders.    H.    J.      Railway-valuation 

office  index  and  file  system •894 

Savannah.    Ga. — Pipe    tests ..•SSe 

Saville.   C.   M.     Hartford   water-wks. 
progress     1191,    Force    needed    for 

fortifications .  1239 

Saville.    T.      Effect    of   iron    and    cal- 
cium on  concrete  sand 124- 

Saw.   Allinson    &   Cole's  gasoline,    for 
jointing     roof     plank     on     circular 

reservoir    (n)*10o8 

Saw'  blades.    Hack — Saving   by    test- 
ing. Public  Service  Ry.     Schreiber. 

{n)754 
Saw.    Roof    planking   with    gasoline- 

driven.    Lincoln,    Neb.      Cole.  .  .  .  (nno40 
Sawmill    for    forms.    Detroit-Superior 

bridge.     Ketchum ;  ■;!??? 

Saws.   Road   signs   of.      Osier (n)»656 

Scale.   Recording   conveyor,   Richard- 
son      (n)336 

Scale   testing   cars.      Briggs ("l}??! 

Scale.  Track.  Birmingham,  Ala 1J?° 

Scale.  Track,  rating.  Van  Auken...  115 
Scarifier.  Road.  Kelly-Springfield  (n)»1199 
Schenectady.    N.    T. — Elimination    of 

garbage-reduction   odors    Ho 

Schlesinger.     G.     F.     Track     mainte- 
nance      94(.    1-8/ 

Schneider.  H.,   on   selecting  right  oc- 
cupation     V  "  ",■  ■,', 

School.      See    "Engineering   schools, 

"Education." 
Schruffer.     LeR.     M.       Casting     con- 
■    crete-slab  bridges •l-o 
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Schuyler,  M.     "Pure  Iron" .182 

Scow,    Baltimore   sewer-cleaning. .  (n)178 

Scraper,  Dipper-handle  drag (n)^800 

Scraper,  Dragline,  at  sand  and  gravel 

plant    ^'"2 

Scraper,  Maney  4-wheel  snow.  . .  (n)^1152 
Scraper,     Revolving-bucket,    Graves- 
Spears   Co. 'a   "Oakland"    (n)*816 

Scraper — Western  road  grader. ..  (n)llb^ 
Seat     standards.     Cast-iron,     Boston 

ball   park    ("it^li 

Seats.   Grandstand.     Jackson •l.i,59 

Seats,  Park,  Concrete  and  wood,  Red- 

lands,    Calif : •  •  •. •    266 

Seattle,  Wash. — Ferry  service  264, 
519,  Tidal  influence  on  artesian 
well  ^492,  Cedar  Lake  reservoir 
contractors'  bid  case  609,  Cedar 
Lake  reservoir  leakage  report 
1053,  Sewer  gagings  and  maximum 
(low  in  outfall.  Silliman,  Horner, 
•832,  1091.  Laying  wood  blocks  •924, 
Waterproofing  concrete  reservoirs. 

Fowler    •1076,    Engineering    rates, 

(n)286 
Seawall.      See    also    "Coast    erosion," 
Wharves     and     docks,"      "Rivers, 
"Levee,"  etc. 

Seawall    designs,      Bennett '99,    130 

Seawall,     Galveston,     in     storm     417, 

•424.   427.    466,    ^469.   758 
Security   Cement   &   Lime   Co.      Con- 
crete  limestone 804 

Seepage    from    irrigation    "'eservmrs 

and  canals.     Heron ^294,  ^583,  1001 

Septic-tank  decision.  Another    667 

Septic-tank    explosion,    Pasadena....    802 
Service     records,     Plymouth     water- 

.ivks (n)^944 

Service   rules.   111.   water-wks 885 

Service  rules,  Mont,  water-wks.  1019, 
Ownership  of  services  1043,  Ran- 
ge n    1236 

Seward.  J.     Subway  collapse 758 

SEWERS,    SEWAGE.    SEWERAGE 

—Activated      sludge,      Chi.      packing 

houses (ns)llOl,   1148 

— Activated  sludge,  Cleveland.  16 1,  (n)5.1 

— Activated  sludge  in  America — Bal- 
timore; Washington;  Milwaukee; 
Chicago;  Urbana;  Cleveland; 
Brooklyn;  Brockton;  Regina, 
•164.    Houston ♦170,    (ns)185,    717 

— Activated  sludge.  Milwaukee.  Hat- 
ton   *134,    667.   Fuller ...1146 

— Activated  sludge  query.  Wilkin- 
son    ■„•,••••.••• 

. — Activated  sludge  tanks.  Choosing 
air  compressors  for  —  Various 
tvpes.      Nordell    '904 

— Activated  sludge,  Urbana.    Bartow, 

Mohlman 1096 

—Aeration  and  activated-sludge  ex- 
periments, Brooklyn.  Baker  167, 
Fort   ....•214 

— Albany.  N.  Y.,  disposal  plant — 
Pumping  station;  grit  chamber; 
Imhoff  tanks;  sludge-drying 
beds.  Gregory  •692,  Bids  for 
pumps  and  grit  chamber <")|J? 

— Am.  Soc.  Mun.  Iinpvts.  papers Sll 

— Baltimore   sewage-works  addition; 

Imhoff  tank,   sludge  beds,   etc... '278 

. — Baltimore   sewer-cleaning   scow.(n)178 

— Baltimore   storm   sewer   bursts.  .  (n)5,i4 

— Baltimore       storm- water       drain — 

Concrete   set   retarded.    Hartman   847 

— Batavia.     N.    T.,     pumping    station 

wrecked  by  explosion,^^    ^^^^^^^^   ^^^ 

—Boston — Automatic  pumps  prevent 
sewer  flooding.  Dorr  lloS. 
Water  main  through  storm 
sewer.     Winslow '•^>J]i 

—Bronx  Val.  sewer  litigation (n)14<J 

— Cairo.  Egypt,  sewerage  system; 
compressed-air  movement.  Cor- 
thell       'oib 

—Canton.  O.,  Constructing  outlet  fall 

sewer  ♦^64 

—Chicago  — Constructing       Calumet 

concrete  intercepting  sewer •1224 

-Chi.   Sanitary  Dist.  finances^^^^^^^    ^^^^ 

—Columbus,  O.,  contract  plans  for 
storm-sewer  work  •1034.  Lon- 
struction  ♦1182.  Intake  on  stream. 
(n)^1136.  Rainfall  studies.     Her- 

j.j(,k  •b/s 

—Council' Bluffs  sewer  breaks (n)46 

-Detroit,     Mich.,     sewage     ^^l^^^f^^^^^ 

—Disposal      problem— Cattle      sheds. 

Unusual   1140.  Aquarius    .•  :1189 

—Edmonton  sewer   tunnel   of  special 

concrete    blocks.      Latornell.  . ...  .'l^' 

—Engineering.    Curious   sewer,   Ariz. 

town.       Reader. •  ■    »="5 

—  Fall     River     multiple     water     and 
sewage     conduit— Water-conser-^^ 
vation   scheme    • ■■-  ■    ' "" 

— Fitchburg  sewage-works.  Con- 
structing—Thin c?"'e"t-Pl"^''^ 
and  metal-lath  walls  of  ImhofC 
tanks  and  sprinkling  filters:  ce- 
ment-block drainage  system, 
sprinkling  nozzles,  etc.    Marston.     '4 
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SEWERS.  SEWAGE,  SEWERAGE— Cont. 
—  Flush-tank   system.   Shone's,   using 

sewage   tor   flushing (n)285 

— Gas  mixtures.  Explosive,  Studies 
In,  Bureau  of  Mines,  at  Pitts- 
burgh        955 

—Gilbert,       Minn.— Installing      halt- 
mile  sewer  system;  costs.     Cohn.  364 
• — Glovcisville,    N.    Y.,    sewage-worlcs 
construction        and        operation. 

Eddy,    ^744.   Hanmer    ^780 

— Harrlsburg,  Penn. — Laying  48-ln. 
Parmley       type       concrete-blocic 

sewer 703 

— Harrison,      N.      Y.    —   Ornamental 

plants   on    sewage   beds ^413 

— Hotel  sewage-treatment  plant. 
Variable-capacity,       Buck       Hill 

Falls.       Robinson •346 

— Industrial  wastes.  Disposal  of — 
U.  S.  Public  Health  Service  In- 
vestigation, Ohio  River (n)382 

— Iowa  sewage-works  conference  (n)1054 
— Lexington,    Ky.,    treatment    works 

(n)I006,    Plow    curves (n)^llS3 

—  Milwaukee  activated-sludge  ex- 
periments; tanks,  etc.  Hatton 
•134.    667,    Baker    •165,    Fuller... 1146 

— Milwaukee   loan   defeated (n)1245 

— Montgomery   Co.,   Md.,   plans. ...  (n)334 
— N.   Y.    Cy. — ^Brooklyn   aeration   and 
activated  -  sludge      experiments. 

Baker  167,  Fort •214 

— N.     Y.     Cy.  — -  Deep-tunnel     relief 

sewer    (n)189 

— Pasadena,   Calif.,   sewage   disposal, 

(n)1054 
— Phila. — Measuring    drainabillty    of 

Imhoff  tank  sludge.     Stevenson.   566 
— Providence — Washington  Park  au- 
tomatic     sewage-pumping      and 

metering    station.      Wood •293 

— Pumping   stations.   Kan.   cities. .  (n)862 
— Residential        sewage    -    treatment 
plants.     Three,     near     Cleveland. 

MacDowell     56 

— St.  Louis — Cement  gun  for  relin- 
ing     brick     and     ashlar     sewers. 

Chivvls    '939 

— St.  Louis  sewer  inlets.     Chivvis. .  .^652 

• — .St.    Louis   sewer-tunnel   work 177 

— San  Francisco  —  Laying  sub- 
merged   outfall    sewer    in    surf. 

Cleary      ^413 

— Savannah   —   Concrete  -  pipe     load 

tests   •556 

— Seattle  sewer  gagings  and  maxi- 
mum flow  in  outfall;  storm  run- 
offs; Hufeland's  theory  verified. 
Silliman    •832.    1093.    St.    Louis 

gagings.      Horner     1091 

— .Septic-tank  decision.  Cameron....  667 
— Septic-tank  explosion,  Pasadena..  802 
— Spraying   nozzle.    Snow   &   Petrelli. 

(n)^816 
— Sprinkler  adjusting  method.    Nab- 

stedt   'aig 

— State  control  of  treat  nent  works — 

Am.  Pub.  Health  Asso.  report...   591 
— Storm-sewer    Inlets    and     leaves — 
Higgins'     letter     from     Jackson. 

Mich 610 

— Toledo.   O..   sewage  treatment. ..  (n)95S 

— War.   Sewage   treatment  and 899 

— Y.  W.   C.  A.  camp,  Altamont,   sew- 
age-treatment works.    Taylor.  .^1219 
Shaft.  Motor-truck,  heat  treatment,  (n) 42 
Shale,   as   dam   foundation    225,   Con- 
crete   friction    tests.      Lasier ^156 

Sharkey.   F.  J.     Lighting  fuse 1091 

Shaw,     A.     M.       Drainage       pumping 

plant.   804.   Soil-sampling  tools. .  .^1228 
Shea,  P.  L.     Circle  Bldg.  concreting, 

•458,  •ess 

Sheepshead     Bav     motor     racetrack, 

•337.   371.  ^655.    (ns)^416 

Sheeting.  Horizontal.  In  subway ..(n)^4G4 

Sheetplling.     See  "Piles." 

Sheffield.  O.  Waterproofing  Newark 
Terminal     1044 

.•Shields.   East  River  tunnel •952 

Ship.  See  also  "War."  "Boat"  and 
cross-references  from   it. 

Ship   beaching   for   repairs,   Panama. 

(n)367 

Ship   coaling  machine.   English ^649 

Ship  lane  patrol   for  icebergs (n)285 

Sliip  measurement  blunder,  Panama. 

(n)1288 

Ship — New-    Coast    Survey    vessel....   695 

Ship  —  Steamer  "Eastland"  disaster 
225.  273.  (n)23S,  Danger  in  vessel 
operation.  C.  L.  H.  373.  Water-bal- 
last tanks.  Harris  467.  Vessel  sta- 
bility.     Towler    ^516 

Ship — Yacht     "Sea     Call"     corroded.     ^ 

Shipbuilding.  Nagasaki.  Japan. ...  (n) 622 
Shipping.    American.   Growth   of....(n)93 

Shipping  loss  during  war (n)163 

Shinolng.  Pen.  &  Occ.  Havana. ..  (n)862 
Ships.      Big     steam,     and      economic 

ocean       transportation  —  Gt.      Nor. 

vessels   retiring   514 

Ships    Pan.-Pac.  Line,  use  oil (n)76D 
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Shop,   Fore   River.     Koon    (n)656 

Shore    protection.      See    "Coast    ero- 
sion" and  cross-references  from  it. 
Shovel.     Revolving,    on    caterpillars, 

C.  &  O.  Nor (n)*llS4 

Shovel.  Steam,  burrows  its  way  out — 
L.  I.   R.R.  cut ....'365 

Shovels,  JIarion  frasoline,  auxiliary 
to  steam  equipment   'ISS 

Shovels,  Two  steam,   in  one  cut,  At- 

wood-Davis   Sand  Co.,   Beloit .•1278 

Show     windows     in    sidewalk    shed, 

(n)«1040 

SIblev  bridge  balasted  floor 'llSe 

Side-hill  cuts.  Table  tor  computing 
area    of.      Groves (n)'2i2 

Sidewalk  shed  with  show  windows, 
N.   E.    BIdg.,   Cleveland (n)«1040 

Sign.  New  Hampshire  highway — 
Marking  through  routes (n)*1280 

Sign.  "Street  Closed,"  Collapsible 
horses    for    (n)*720 

Sign.     See  also  "Signs." 

Signal.  Cab,  and  train-stop,  Julian- 
Beggs    (n)94 

Signal,  Cab,  and  train-stop  system, 
Bostwlck  &  Levin's,  of  Natl.  Safety 
App.  Co. — On  Western  Pac ♦614 

Signal — Gollos  automatic  speed-con- 
trol and  train-stop  system,  C,  B. 
&   Q (n)453 

Signal,   Hydrographic,   Bilby's •ST 

Signal,   Semaphore   street,  Cleveland, 

(n)^511 

Signals,  Automatic  block,  for  single- 
track  railways.  General  Ry.  Signal 
Co.'s.  on  Nor.  Pac.  and  Lehigh  & 
Hudson    Rys '344 

Signals,  Automatic  block,  on  Oak- 
land, Antioch   &  Eastern  Ry '150 

Signals.  Distant  highway-crossing. 
So.   Pac (n)^84S 

Signals.   P.   R.R.,   Phila.   district '931 

Signals.    Traffic.    Pittsburgh    corner, 

(n)*320 

Signs,  Drilled  highway.  Indestructi- 
ble     - (n)«100S 

Signs,  Highway,  of  saws.    Osier. .  (n)*656 

Signs,    Railway-station.      Jaokson.  .•1239 

Signs,  Sea  Hold  for  painting  railway- 
crossing    •SO 

Silliman,  H.  D.  Sewer  gagings,  Seat- 
tle     *832,    1091 

Slmplon  tunnel  work.  Second   (ns)94, 

1205 

Sinking-fund  delusion  1282,  Erick- 
son    1003 

Siphon,    Brooks    concrete-aqueduct..    *63 

Siphon  spilling.  Power-dam.  Ma- 
thewson     •269 

Slab  bridges.  Casting  concrete,  P. 
R.R.      Schruffer    ♦125 

Slab  floor.  Mushroom,  Traymore 
Hotel    ^21 

Slab  floor.  Turner  spiral  mushroom 
flat    (n)^144 

Slab   floors,   Delco  Bldg.,   Dayton.  ..  .•974 

Slab  floors.  Load  distribution  on  con- 
crete^Ohio    Highway    Dept.    tests.    933 

Slab.  Root.  Failure  of  17-year-oId 
concrete.    St.    Louis (n)92 

Slab,  "Spiral  mushroom"  flat,  also  an 
infringement  (n)379.  Correction. 
Turner  565.  Another  system  to  be 
licensed.  Condron  707.  McCul- 
lough    803 

Slabs,  Concrete.  New  London  pier..^l031 

Slide.  Earth.     See  "Earthslides." 

Slide     rule.     Graduated-spiral — Ross 


Slide  rule.  Quicjt  solar  reduction  by 

Keuffel    &    Esser's ^267 

Slip.     See  "Wharves  and  docks." 

Slope    chart.    Brunton (n)^960 

Slope  trimming  machine.    Cole. .  (n)^1231 
Sludge.      See    "Activated,"    "Imhoff," 

"Sewers." 
Sluicing.    Filling   tunnel    bv   hvdrau- 

llc     (n)320 

Smith.   E.   U.    Rebuilding  Black  Rlv. 

bridge    ^1046 

Smith,  J.  E.  Retaining-wall  fail- 
ure     1229 

Smoke  abatement  and  railway  elec- 
trification,     Chicago      1141,      1186. 

fn)1024 
Smoke      protection.      Nickel       Plate 

bridge    •1106.    (n)1287 

Smoke  washer  experience.  N.  T. 
Cent,     engine     house,     Englewood, 

Chi.      Franey     ^906 

Snow  coaling-station  Impvts •SOO 

Snow  load.  Alaska  bridge (n)^416 

Snow   scraper.    Baker   Co.'s    "Maney" 

4-wheel     ^1152 

Snowstorm   blocks  N.  T..  N.  H.   &  H. 

elec.    line    1195.    1234.    1244 

.'Soli  annlvsls.   track   construction  ..  (n)800 

Soil — Plle-tacking    tests ^559 

Soll-sampIIng  tools.     Shaw   ^1228 

Soil  tests.  Atl.  Cy.  beach  ^28.  Soft 
silt.  N.  Y.  pier  •76,  Detroit-Super- 
ior viaduct,  with  confined  plun- 
ger     *651 

Solar  reduction   by  slide   rule ^267 

"Solderall."       Braelstreet (n)798 

Sooke    Lake    water-supply,   Victoria, 

994,   996,    (n)^1184 
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South    American    investments,    Safe- 
guarding       129 

South   Bend,   Ind. — Grade   separation, 

(n)958 
South,     Rebuilding     rural     roads    in. 

Buclianan     ^446 

Southern   Aluminium   Co (n)957 

Southern    waterways    projects. ..  (n)llOO 
Scuthwark        piers,        Phlla.        •421, 

(ns)«320.   *36S 
Spade   for   concrete    work,    Conneaut 

"Bannister"     (n)*336 

Spain — Roman   aqueduct,   Tarragona. 

Rippey    *51 

Speaking  tube  over  form  ties.  .  .  .  (n)1087 
Specifications,    Alternate,    for    public 

work  legal.    Pierce   1048,   Hill 1188 

Speed-control  and  train-stop  system, 

Gollos  automatic,  C,  B.  &  Q....(n)453 
Speed-reducing      gear,      Turbo-Gear 

Co.'s     (n)^48 

Speedway,  Auto.  See  "Motor  vehi- 
cles." 

Spelter  production,  U.  S (n)430 

Spenglcr,   W.    D.      Opening   headgate 

causes  penstock   surges ^507 

Sperow,  B.  P.  Reducing  sq.ft.  to 
decimals     of     acre,     etc.     363,     702, 

(n)512,      Lawrence     (n)656 

.Spikes.      McKiernan-Terry      air-drill 

attacliraent    tor    driving    (n)^432 

Spillway,     Siphon,     for    power    dam. 

Mathewson    ^269 

Spokane.      Wash.  —  Asphalt     repairs 

•314,  Bridge  failure  1283,  1289.    (n)1245 
Springfield,       Mass. — Cutting       street 
through  railway  station  ^296,  Wa- 
ter-works      *406,     ^443 

Sprinklers.       Inspecting      automatic. 

Hoagland     (n)271 

Square  feet.  Table  for  reducing 
decimals   of   acre    to.      EifEert    702. 

Errata     (n)12S0 

Square  feet  to  decimals  of  acre,  "Ta- 
Ijle  for  reducing.  Sperow  363.  Er- 
rata.        Peters       (n)565,      Andrews 

(n)512,   Lawrence    (n)656 

Squeegee,       Double-ended,       Groner- 

Shontz     (n)»960 

.Stack.     See  also  "Chimney." 

Stack  wind  pressure.   Bracing  boiler 

house    for    •1260 

Stadium,  Concrete,  Univ.  Wis (n)1149 

Stadium  grandstand  seats.  Jack- 
son     '1239 

Stadium.       Municipal,       San       Diego. 

Rhodes    •577 

Stair  treads  for  concrete-filled  chan- 
nels, Crewe,  Va (n)  1088 

Standpipe.     See  "Tanks." 

Stanitord.   C.  W.     Pile  test ^76 

State  control  of  city-owned  utilities.    658 
Station.     See  also  "Railways." 
.Station,    Downtown    union     subway, 

N.    T •SSS 

Station — Public  Service  Rv.  Co.'s 
Newark    terminal    •680,    *836.    850. 

•991.  1044 

Station,  Ry..   Tokyo.    Potter *1214 

Station.    Springfield,    Mass.,    Cutting 

street    through     ^296 

Station,     Track     raising    in    building 

"hump,"  N.  T.  Elevated  •269,  •629,  •683 
Steam.        See      "Boiler."      "Engines," 
"Turbine,"      "Shovel,"      "Hammer," 
"Power." 
Steamer    "Eastland's"    capsizing    225, 

273,  373,  467,  *516,   (n)238 
Steamship.     See  "Ship."   "Ferry." 
Stearns.   F.  P.      Stripping  reservoirs.  *302 
Steel.     See   "Iron  and  steel,"   "Struc- 
tural    work."     "Stresses,"     "Test," 
"Rail."  "Tie,"  etc. 
Steere.   A.   E.     Damaged   culverts.  ..  .^650 
Sterilization.    Water.    Ultra-violet ...  ^634 
Stevenson.    W.   L.      Measuring  drain- 
ability  of  Imhoff  tank  sludge 566 

Stewart.      C.      B.      Wooden      turbine 

tested    ♦687 

Stone  crushing.     .See  "Rock." 

Stone,   Tests   of   friction   of   concrete 

on.      Lasier    •156,    225 

Stone   production,  U.   S (n)679 

Stone  unloading  plant  for  concrete- 
road  contract.  Williams  &  Little 
Co.'s   ^987.  Various  wagon  loaders. 

•176,  '990 
Stop.  Portable,  for  car-ferry  incline.  ^221 
Storage  battery.  Heavy-duty  Edison. 

(n)1104 
Storage  battery,  Mentzer  "dry".  . .  (n)960 
Storm.     See  also  "Flood."  "Rainfall," 

"Coast  erosion."  "Sewers." 
Storm  damages  Cincinnati  buildings. '140 
Storm.    Erie    321,    •326,    369,    Report; 
protective    channels   and    conduits, 

•937.    (ns)524,  718.   1054 
Storm.      Galveston      417.      466.      ♦469. 
Bunnemeyer      ^424.      Babbitt      427, 

472,  Waldo  472.  Corthell   758 

Storm  King  highway.     Breed    *721 

Storm  puts  New  Haven   electric  line 

out  of  service 1195,  1234.  1244 

Storm  runoffs.  Seattle  sewers:  Hufe- 
land's  theory  verified.  Silliman 
•832,  1093,  St.  Louis  gagings.  Hor- 
ner     1091 
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Storm,   St.  Louis — Extraordinary  rain       "" 
and  study  of  runoff.     Horner  •742, 

(ns)428,  476,  765 

Storm,   St.   Petersburg,   Fla.   41S,   428, 

467,  612 

Storm  water  drain,  Balto. — Retarded 
set  of   concrete    847 

Storm — West  Indian  hurricane —  Me- 
teorology. Bowie  *710,  Engineer- 
ing aspects.  New  Orleans.  Creigh- 
ton  710,  766,  S53,  Coleman  765,  852. 
Drainage  pumps  broke  down  903, 
Cause  and  prevention  of  storm 
erosion  on  Gulf  coast.    Case '1072 

Storm — -Wind  wrecks  wireless  tower. 
Tufts    College.      Sanborn •668 

Strainers,    Lagonda    condenser.  .  (n)*1104 

Stream.  See  "Rivers,"  "Water  meas- 
usement." 

Street  railway.  See  "Electric  rail- 
ways." 

STREETS 

See     also     "Pavements,"     "Roads," 
"Subways,"   "City  planning." 

— Alleys  in  city  plan.     Ball 871 

— Cleaning  cost  a  factor  in  pave- 
ment design.  Hanna  1257,  Streets 
as  markets   (n)12S7 

— Drainage    at    street    intersections, 

Inglewood,    Calif.     Mann ^221 

— Lakewood,    O.,    brick-paved    street 

subdrainage     ^557 

—  Mirrors  at  intersections.  .  .•749,    (n)285 

— Municipal  accounting  problem. 
Guyton    (n)1287 

— N.    T.    Cy. — Broadway    with    cover 

off     (n)*559 

— N.      T.      Cy. — Guarding      sweepers' 

health    fn)958 

— N.  T.  Cy.  Street-Cleaning  Appli- 
ances   Exhibition (ns)104,    812 

— N.   T.   Cy.   street-cleaning   dumping 

dock     *956 

— N.  Y.  Cy.  street-intersection  traffic 

relief — Competition     ^875 

— N.     Y.     Cy.     streets.     Underground 

pipes   in — Green's    report    280,    (n)171 

— N.  Y.  Cy. — 2d  Ave.  test  pavements.  1255 

— Newark,  N.  J.,  traflic  growth,  three 
years.  Bartholomew  •538.  Ter- 
minal to  relieve  congestion  *680, 

•836,  850,  ^991,  1044 

— Owner  in  fee,  Who  is? 640 

— Phila.   street  cleaning  by  contract.        6 

— Pittsburgh      impvts. — Bond      issue. 

(n)1245 

—Public  utilities.  Rights  of  way  in 
city  streets  tor — Cleveland  case 
decision    274,    (n)3S2 

— Safety   lines  painted    (n)2S 

• — St.  Louis  assessment-benefit  maps. •460 

— San  Francisco  boulevards.    Owens, 

♦498,  •571 

— Sign,        Collapsible        horses        for 

"Street    Closed"     (n)*720 

— Signal.  Semaphore-type,  Cleve- 
land     (n)*511 

— Snow  scraper,  Maney  4-wheel.  (n)»1152 

— Springfield,    Mass. — Cutting    street 

through    railway    station *296 

— Squeegee,     Double-ended,     Groner- 

Shontz     (n)^960 

— Subsurface  failures.  Surface  warn- 
ings of;  N.  Y.  Cy.  examples 831 

— Sweeper.    Merritt   pick-up.   N.   Y...^207 

— Sweeping  machines.  Small,  for 
power  and  hand,  Briggs-Chi- 
cago     '727 

— Traffic   signals,   Pittsburgh   corner, 

<n)^320 

STRESSES 

— Aqiieduct.    Brooks    concrete,    stress 

computations     '61 

— Beam  strength  data  inadequate — 
Bureau  of  Standards  wants  large 
testing    machine    1234,    (n)1245 

— Bridge    failure,     Spokane;    eye-bar 

fatigue    1283.   1289.    (n)1245 

— ^Bridge.   Ohio  River,  C,   B.   &  Q.'s..*231 

— Bulkhead-wall  stresses,  Jackson- 
ville     *774 

— Concrete-beam   deflection   formula, 

(n)1045 

— Concrete-joist    test.      Byrd •1134 

— Concreting-chute  collapse.  Wil- 
liams     •464 

— Crane  "Ajax"  failure — Allowance 
tor  transverse  strength  in  col- 
umns S3,  Monniche,  Cooke, 
Welty    86 

— Dome,   Horticultural    Palace    ^112,    ^208 

— Elevated-railway      bent      stresses. 

Manville      ^949 

— Hooke's  la^v.  Generalized  form  of 
— Stress-strain  diagram  on  log- 
arithmic paper  for  various  mate- 
rials. Hedrick  •542.  Paaswell..  707 
— Part,  is  it  stronger  than  the 
whole?  Fleming  •1026.  Eccentric 
loading  questions  1043,  Paaswell, 

Gutman 1238 

— Rails.    Internal    stresses    in,    found 

high    by   I.    C.    C •SSS 

— Rivet  tension.  Friedland.  Jacobs. 
Godfrey,  Sandstrom  •183,  Hill 
347,   Dye   467,  Poss 606 
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STRESSES — Continued 

—Slab-floor   load   distribution 933 

—Track  stresses,  Railway.    Williams, 

(n)260 
— Truss.   Roof,   Moments  at  eccentric 
heel-Joint  of.    Godfrey  »399,  Cor- 
rection;   solution.      Rockwell. ..  .'796 
Stripping      water-works      reservoirs. 
Stearns    '302 

STRUCTURAJL,  WORK 

See      also      "Stresses,"      "Bridges," 
"Buildings."    "Concrete,"    "Test," 
"Arch."  etc. 
— Boston    biul-park   stand.. •374,    (n)*511 

— Bridges.   More  steel   in 129 

— Bulb  angles  and   beams   rolled.  .  (n)911 

— Chicago    nninicipal    pier •193,    'SOS 

— Coal-breaker   erection,    Markle....      *1 
— Cornice.       Cantilever-frame.       Mo. 

Athletic    Asso •1061 

— Crane   failure,   l^anama S3.   86 

—Dome,  Horticultural  Palace  ..  •112,   •208 
— Grandstands,        Motor  -  racetrack, 

•665,  •SO?,  •1166 

— I-beams,    Carnegie    rolled (n)621 

— Motor   trucks   for   structural   steel. 

Collins    ^174.    Little    ^554 

— N.  Y.  Elevated  Railways — Rebuild- 
ing •625.  •683,  Express  inclines 
built  with  old  lattice  and  new 
plate  girders  •269,  Handling 
heavy  girders  •411,  •eOO,  Sec- 
ondary stresses  in  bents ^949 

— Plate       girders.       Record-breaking, 

Nickel   Plate   bridge,   Chi.   •SgO.    '1105 
— Public    Service     Elec.     Co.'s    power 

station.     Steel     framing ^1260 

— Quebec    bridge    work     •473.    Camp 

and  yards    •748,    (n)670 

. — Roof-steel  saving  by  cantilevering 

purlins.       Sartz     ^1227 

— Steel  construction.  Underrated  con- 
tributor  to.     Fleming    653 

— Templets,        Cardboard,        Templet 

Co.'s    ^461 

— Water-pocketing       in       two-angle 

member.       Astbury (n)565 

Subcontractors.    Pair   treatment   of.(n)46 
Subcontractors.    Protecting,    in    Govt. 

contracts    109 

Submarine   P-4,   Raising.      Furer.  .  .  .•SSO 
Submarines      and      torpedoes.      Hin- 
kamp    698 

SUBWAYS 

See   also   "Tunnels."    "Grade-cross- 
ing  Elimination." 
— Cambridge    subway    contract    466, 

Musson    759 

— Chi.    public-utility   subway '1157 

• — Chi.       street  -  railway       subways, 

(ns)863,  1149 
— Cleveland,  Subway  under.. 238,  (n)862 
— N.   Y.   City: 

Accidents  . —  Timbering  collapses 
•657.  ^662.  Danger  not  general. 
Lavis  666,  Proper  timbering 
would  have  prevented  it.  Sew- 
ard 758.  G.  S.  S53.  Coroner's 
jury  finding  909,  Safety  recom- 
mendations,   etc.... 716,    755,    762,    714 

Contracts    awarded    (n) 286 

Downtown  union  station ^333 

East  Riv.   tunnel.    42d   St 31 

East  Riv.  tunnels.  Old  Slip  186, 
Power  plants   •700,   Shields   ^952, 

Blowout    (n)1149 

East   Riv.   tunnel.    60th   St.. 235,    (n)286 
Extension    to    White    Plains    •122. 

Low    bidder's    mistake (n)1280 

Extra-work       clauses,       Broadway, 

(ns)601,  712 
Fire  Dept.  report  on  dangers. ..  (n)572 
Gas-main  moving.  Van  Wagner. •1082 
Horizontal        sheeting.        Platbush 

Ave.,    Bklyn    (n)^464 

Prospect     Park     Plaza — Lap-bolted 

crossbracing    in    excavation ^602 

Rapid  Transit  contracts  outstand- 
ing     (n)524 

Stone  ballast.  Contract  for (n)622 

Ventilation   plans    (n)2 

White  Plains  Road  extension — 
Enlarging  old  concrete  retaining 

wall.     Paaswell    •SOS 

— Newark  trolley-terminal  approach. 

•681,  ^836,   850,  •Ogi.  1044 

— Phila.   progress    91,  572 

Sulphur      causes      garbage-reduction 

odors    547 

Surface-water    investigations,    U.    S. 

Geol.    Survey.     Hoyt 1213 

Surge  tank,   Covered •16 

Surges.     Opening     headgate     causes 
penstock.      Spengler    'SO? 

SURVEYS  AND  SURVEYING 

See    also   "U.   S.   Geological,"    "City 

planning." 
— Angular  deflections  in  decimals  of 

feet     1087 

— Azimuth  by  simple  method.       Mac- 

donald   ^799 

— Balto.    &    Ohio    S.    W.    R.R..    Resur- 

veying    Ohio    division.     Gruber..l230 
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SURVEYS  AND  SURVEYING — Cont. 

— Chalnmen,  Warning  to.    Russell.  (n)224 

— Chains    to    feet.    Table    of.     Foulds, 

Thorup    800 

— Coast-survey    vessel.     New 695 

— -Computations,  Short  cuts  in — Table 
for  reducing  sq.ft.  to  decimals 
of  acre.  Sperow  363,  Errata 
(n)565,  Andrews  (n)512,  Law- 
rence (n)656.  Table  for  reducing 
decimals  of  acre  to  sq.ft.  Eiffert 
702,   Errata   <n)1280 

— Dayton  topographic  survey.  Ran- 
dall  •912 

— Feet  in  decimals  of  mile.  Table  of. 

Brady    1279 

— Hvdrographic     signal,     Bllby's,     of 

U.  S.  Coast  &  Geodetic  Survey..    '21 

— Instruments,  New  features  in  Ber- 
ger — "Monitor"  type  transit; 
bubble  guard;  dust  guard;  types 
of  levels;  needle-lifting  device, 
etc ^198 

— Kansas,   Yarn   from.     Barnett 1209 

— Level.    Precise,    benchmarks,    N.    Y. 

Cy.;  use  of  hand  level.     Koop...'222 

— Longitude  determinations  of  great 
accuracy;  new  connection  be- 
tween American  and  European 
networks;  Coast  Survey's  new 
Bamberg  transits  and  recording 
instruments.       French •SS? 

— Magnetic    survey,    U.    S (n)875 

— Minn,   county   surveyors'   fees. . .  (n)919 

— Offset    method.    Right-angle.     Gru- 

ber    (n)10S4 

— Ohio  topographic  survey (n)430 

—  Oil-pipe   line   location,    Calif ^1070 

— Panama  slides.  Daily  surveys  on..    691 

—  Queens    Borough,    N.    Y.,    planning-, 

•638,  ^689 
— Rv.   fills  over  marshes.   Boring  for 

depth    of    (n)754 

— Ry.    line,    Cleveland    &    Ohio    Cent. 

Elec,  surveved  by  students.  ..  (n)332 
— Ry.   valuation   work,   Chi.   &  N.   W.. 

•843,  •llfiO 
— Ry.  valuation  work.  Fed.    Burgess.      12 
— Reconnaissance       surveying       with 
single    aneroid    barometer.      Pal- 
mer      •IISI 

— Road    surveying.    Rapid    work    in. 

Wright    (n)704 

— St.    Louis   pavement  work ^460 

— Solar    reduction.    Quick,    by    K.    & 

E.   slide  rule ^267 

— Storm    King   highway   methods.  ..  .^721 

—Tape  reel.  Folding.  K.  &  E (n)^1008 

— Tape    testing    by    Canadian    Govt. 

Macdonald    •414 

— Topographic  surveys  for  logging; 
barometric       leveling.        Bonner 

132.    Marshall    ^324 

— Transit  standards,  Gurley  one- 
piece    (n)^1056 

— Transit  with  Poro  prism  telescope, 

Weiss    (n)^96 

— Traverse  tables  and  survey  com- 
putations, Thum  124,  Andrews 
26S,  940,  Contracted  multiplica- 
tion      124,     (n)560 

— Triangulation,  Long  lines  in...(n)608 
— U.  S. -Canada  boundary  survey....  55 
— U.   S.   public-land   surveys    (ns)334,   395 

Sutro  weir  tested.     Moses   ^277 

Swain,  G.   F.,  on  unprofitable  street- 
car  traffic    83 

Swamp  draining  for  earth  fill  ♦897,  •1265 

Sweeper,    Merritt    pick-up,    N.    Y ^207 

Sweeping  machines.  Small,  for  power 

and    hand.      Briggs-Chicago *727 

Swimming      pool      disinfection      with 

ultra-violet  rays    ^634 

Swimming     pool,      Municipal,     Grand 

Rapids     821 

Switching   at    industrial    plants,    Ste- 

phens-Adamson    car   pullers    for.  .  .    299 
Switching,       Gravity.       Birmingham, 
Ala •1126 


T-square  for  inking  over  fresh  lines, 
Ruehle     (n)^720 

Table  for  computing  area  of  side-hill 
cuts.      Groves     (n)  ^272 

Table  for  reducing  decimals  of  acre 
to   sq.ft.     Eiffert   702.    Errata  ...  (n)  1280 

Table  for  reducing  sq.ft.  to  decimals 
of      acre.        Sperow       363.       Errata 

(n)565,    (ns)512,   656 

Table  of  feet  in  decimals  of  a  mile. 
Brady     1279 

Tacoma.  Wash.  Waterproofing  con- 
crete   reservoirs-      Fowler    ^1076 

Tallulah  Falls  development — Mathis 
dam     •529,    •SIO,    '589 

TANKS  AND  STANDPIPES 

.See  also   "Sewers." 
— Barrels.  Contractor's  tank  of.  .  .  (n)1184 
— Closed     tank.     Controlling     water- 
supply    to.      Luce •271 

— E.xplosion,  Asphyxiating-tank.  .  .  (n)23 
— Gage,  Parks'  "Pneumercator".  .  (n)^95 
— Middleborough,       Mass.,       concrete 

tower   tank.      Sampson '392 

— Milk-bottle    shaped    tank.    Toronto. 

(n)^1136 


Page 
— Oil  storage  plant.  Providence. ..  .•1270 
— Oil   tank.   Rebuilding  burned,  Asso. 

Pipe  Line   Co.'s.      Bowie 'DTil 

— Railway  water  tanks  discussed  by 

Hy.   Bridge  &  Bldg.   Engineers..    85S 
— Standplpe,       Building       50,000-gal. 
concrete,  in  40  hours,  Merrimack, 

N.   H ^1226 

— Surge      tank,      Covered,      Plttstord 

Power  Co.'s   •lO 

— Water  tank.  Municipal,  Canora, 
Sask.,    bursts  under  air  pressure. 

Chlpman    •SCO 

Tape  reel.  Folding,  K.  &  E (n)^1008 

Tapes,   Testing  surveyors',   by   Cana- 

diandlan    Govt.      Macdonald ^41 4 

Tarragona,    Spain,    Roman    aqueduct. 

Rippey     •SI 

Taylor,   F.   S.     Austin   dam 183 

Taylor,  H.  W".     Sewage  treatment,  Y. 

W.  C.  A.  camp ^1219 

Taylor,  R.     Color  In  hyd.  tests.. 609.  'ei? 
Technical      literature      classification. 

Cutter    132 

Technical  schools.     See  "Engineering 

schools."   "Education." 
Telegraphy  and   telephony.  Wireless. 
See  "Wireless." 

Telephone  cables.   Bugs  bore •lOOC 

Telephone  rate  study,  N.  Y (n)525 

Templets.    Cardboard,    for   structural 

work.    Templet   Co.'s ^461 

Teredo   Navalis   activities (n)*224 

Terre  Haute,  Ind. — Water  rates 1293 

Test.  See  also  "Concrete," 

"Stresses,"   "Sand."  etc. 

Test,    Concrete-joist.      Byrd ^1134 

Test,  Granite-block  crushing,  aban- 
doned. Am.  Soc.  Municipal  Im- 
pvts. ;     Pollock's     paper     809,     810, 

Durham     902 

Test    machine.    Pipe-corrosion ^25 

Test.     Material     rejected     under,     P. 

R.R (n)539 

Test  pieces.  Doctoring  Panama  lock- 
gate    702 

Test,    Wooden    turbine.      Stewart. ... •es? 

Tester,    Water-meter,    Clark (n)^4S0 

Testing  laboratories,   Mass.  Tech....^340 
Testing    machine.    Bureau    of    Stand- 
ards  wants    large    transverse    1234, 

(n)1245 
Testing  machine.  Rope.  Faulkner. .  .•172 
Testing     machine,      5-ton,      built      In 

Univ.  of  Cin.  shop.     Myers '1050 

Testing  materials.  Am.  Soc.  for — 
Meeting — Specifications;  test  meth- 
ods; definitions  —  Rails;  pipe 
threads;  copper  wire;  bronze: 
steel;  lime;  lubricant  viscosity; 
"dense"    and    "sound"    pine;    paint; 

cement   and   concrete;   brick 36,    84 

— Abstracts  from  papers  —  Smith's 
apparatus  for  determining  pres- 
sures on  walls;  Flowers'  lubrica- 
tion-testing machine;  Charpy 
impact  steel-testing  machine; 
fusibility  of  coal  ash;  deteriora- 
tion of  bitumens;  galvanizing 
tests:  surface  decarburization  of 
heat-treated  steel;  molten  zinc 
for  etching  iron  and  steel;  defec- 
tive battery  zincs;  cracking  of 
copper  alloys;  microstructure  of 
concrete;     Westinghouse     exten- 

someter  rig  for  wire  tests 67 

— Laboratory  method  of  proportion- 
ing concrete;  internal  stresses 
from  hardening;  steel  hardness 
proportional  to  strength;  "fa- 
tigue" of  steel;  concrete-filled 
pipe  columns;  finer  grinding  and 
finer  SO,  in   Portland  cement...    138 

— "Vitrified"    brick    or    pipe 171.    276 

. — What  is  "pure  iron"? 182 

— Equipment  for  sand  photomicrog- 
raphy     (n)^240 

Testing  pavement  smoothness, 

Kneale's  machine  for •751  ^784 

Testing  surveyors'  tapes  by  Cana- 
dian   Govt.      Macdonald ^414 

Testing  water  meters,  St.  Louis '654 

Tests,  Aerodynamic.  M.  I.  T.  tunnel. '1129 

Tests,    Asphalt.    Kan.    Cy •642 

Tests,  Brick.  Flat  or  adjustable  bear- 
ings   in     (n)933 

Tests.    Brick     pier    load.    Bureau     of 

Standards.     Griffith,    Bragg ^242 

Tests,   Concrete-pipe  load.     Conant..^556 
Tests.    Cottonseed    pressure.      Eliot.. '991 

Tests,    Fireproofed-wood 309 

Tests.  Grips  for  large-size  concrete 
tensile.  N.  Y.  Water  Supply.  Mont- 
gomery     ^1178 

Tests.  Hydraulic.  Color  in  609,  Tay- 
lor     *en 

Tests,   Jacking,    on    piles ^559 

Tests  of  building  columns.  Combined 
fire  and  load;  machine  in  Under- 
writers'   Laboratory     ^1144 

Tests  of  friction  of  concrete  on  shale. 
Lasler    ^156.    225 

Tests  of  various  materials — Hooke's 
law    ^542,    707 

Tests,  Pile.  Atlantic  Cv.  Abbott 
•28.  In  soft  silt,  N.  Y.  pier.  Stani- 
ford  •76,  For  Detroit-Superior  via- 
duct piles,  wit.h  confined   plunger. 'eSl 
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Tests,  Rail,  by  I.  C.  C. — High  internal 

stresses     'joo 

Texas  Kivcr  floods.  Bunnemeyer. .  .  16^ 
Theater    plan — Inspector's    exam...*112S 

Thum,   K.   K.     Traverse  tables 124 

Tidal     influence     on     artesian     well, 

Seattle.       Chittenden '492 

Tldd,  A.  W.  Hill  View  reservoir  em- 
bankment      'JOO 

Tie  cost  diagrams.   Can.   Pac *iai 

Tie.  Steel  and  wood.  Standard. ..  (n)*S64 
Tie-plate    with    Inclined    face,    Lun- 

die's   9S7 

Ties,  Concrete,  Troubles  witli.  . . .  (n)f>69 
Ties.  Ricsler  concrete,  after  service.  *  n 
Ties.  Steel,   for  street-railway  traclt. 

International    Steel   Tie   Co 35 

Ties.  Treated,  little  used — Angler's 
report   to   B.   &  O.   756,  On  So.  Pac. 

Barlow    10D3 

Titlin,     O..     retailing-wall     bids    dis- 
cussed.    Luten  229,  757.  Hardman .    419 
Tile.  Hollow,   wall   specifications. ..  (n)9.1 

TIMBER 

See   also    "Forest,"    "Pipe."    "Pave- 
ments." 
— Bridge    stringer    strength    as    af- 
fected   by    creosoting — Dept.    of 

Ag.   tests    •  •  ■  ■  •(")»'•» 

— Douglas     flr     for     paving     blocks. 

Goss   A-;  •■•,■• 

— Flreproofed-wood     tests.     Prince  s, 

at  Govt,  laboratory ouD 

—Forestry  bldg..  Univ.  Wash.,  en- 
dangered  bv   rot 'Izil 

— Log    handling    equipment.    Arrow- 

rock  dam.     Paul '200.  225 

— Log   sluice.   Turners   Falls •203.    225 

— Lumber.  Covered  slip  and  pier  with 
gantry  cianes  for — Carpenter- 
O'Brien    Co.'s.    Jacksonville    and 

Staten  Isl *''9'l 

— Pavement  blocks  and  treatment 
discussed  by  Am.  Soc.  Municipal 

Impvts -,-, »10 

— Pine.   "Dense     and     sound   •>!* 

— Preserving-plant    statistics,    U.    S.. 

(n)524 
—Sawmill    for    forms.      Ketchum.  .  .  .'986 

— Teredo   Navalis   activities (n)*224 

— Ties.  Treated,  little  used — Angiers 
report    to    B.    &    O.    756,    On    So. 

Pac.     Barlow    1093 

— U.  S.  lumber-industry  investiga- 
tion     (n)334 

— Wood    pipe,    Reclamation    Service 

report  on  life  of.     Henny 400 

Timbering  accidents.  N.  T.  subway 
•657,  •662,  666.  S53.  Safety  recom- 
mendations,  etc.   716,   755.   758,    762. 

814.  909 
Timbering  subway  at  Prospect  Park. 
Bklyn.  —  Lap-bolted     crossbracing 

In  deep  and  wide  cut •602 

Timbering  Twin  Peaks  tunnel ^870 

'Time     card,     Penn.     road     laborer's, 

(n)«464 

Tokvo  railway  station.    Potter •1214 

Toledo.  O. — Quickly  built  coal  dock 
•520.  Cherry  St.  bridge  work  1167. 
Fire-protection        system        (n)862. 

Sewage    treatment.  .' (n)958 

Toronto.    Ont. — Harbor    impvts (n)28.''i 

Toronto   Power   Co.'s   towers 'lei 

Torpedo-boat  berth.  Charleston  •872, 

•926,  946 
Torpedoes      and      submarines.      Hin- 

kamp   698 

Torrence.    Calif..    Irrigation    at ^540 

Tower.     Karthquake-proof    concrete. 

Calaveras  reservoir   308 

Tower  Grove  grade-crossing  elimi- 
nation. St.  Louis ^52 

Tower.    Hains    mixer    on (n)^1248 

Tower.    Wireless,   ■wrecked    by   wind. 

Tufts     College.       Sanborn •668 

Towers.  Clean-up  work  after  erect- 
ing  600-ft.   radio.    Darien,   C.   Z.    28. 

Maker   of   steelwork    (n)lS5 

Towers.        Transmission-line,        Car- 

quinez    Straits    ^249 

Towers,  Transmission-line  —  Foun- 
dations and  erection — A.  I.  B.  E. 
papers,  etc.  '159.  Laying  out  foun- 
dations without  template.  Walls.  *314 
Towler.  R.  A.  "Eastland"  disaster.  .  *516 
Tracing  cloth.  Acres  of.  and  hogs- 
heads   of    ink 1091 

Track.       See     also     "Railways"     and 
cross-references.       "Rail."       "Tie," 
"Grade-crossing    elimination."    etc. 
Tr.irk    cleaning    machines    (inq.)  . .  (n)519 
"Track  construction,  soil  analysis. .  (n)800 
Track    crossings.    Portable,    in    con- 
tractor's  yard — Gahagan's,   Brook- 
lyn     •317 

Track   design.  Phlla.  piers (n)^368 

Track      force     for     renewing     rails. 

Clough.    Kelly    •752 

Track     Inspection     cars.     Automatic. 

(n)128 
Track   maintenance;   defective   track 
— T.    C.    C.    report    801.    Wood    901, 
Non-Socialist   901,   Schleslnger  947, 

1287,    "Railway"     1140 

Track  maintenance  on  heavy  electric 
railways   900 


Track,   Railway,   for  Phila.   streets.  .^929 

Track  raising,  N.  T.  Elevated.  See 
"Elevated." 

Track  reconstruction,  Kan.  Cy. 
street-car.     Murray   ^411 

Track,  St.  Louis  street-ry.— Laying 
new  rails  on  old  ties  in  concrete.  .  *840 

Track  scale.  Birmingham,  Ala ^1126 

Track   scale   rating.     Van   Auken....    115 

Traclt  scale  testing  cars (n)622 

Track.  Street-ry.,  construction  rec- 
ommended by  A.  E.   R.   E.  A ^846 

Track,  Street-ry.,  in  American  cities 
— Baltimore     compilation     '750 

Track,  Street-ry..  laying  without 
ties,  Charlotte,  N.  C.     Horton.  .  ^594,  611 

Track,  Street-ry.,  relaying,  Cincin- 
nati      •362 

Track   stresses,   Railway.      Williams, 

(n)260 

Track^Turnout   within    turnout..  (n)»992 

Track,  Unsymmetrical  Y-,  Location 
of  frogs   for.    White    ^124 

Tracks.  Right  to  lay  street-railway 
— Ohio   decision    274.    (n)3S2 

Tracks,  Yard,  Saunders  car-stop  for, 

•1129 

Tractor.     See    "Motor   vehicles." 

Trade,  Export.  U.  S.  and  Brit (n) 478 

Trade.  Foreign — American  port  sta- 
tistics     (n)430 

Traffic.  Newark,  N.  J.,  streets.  Three 
years'  growth  in  *538,  Terminal  to 
relieve    congestion    •OSO,    •836,    850, 

•991,  1044 

Traffic-relief  scheme  for  street  in- 
tersection, N.  Y.  Cy ^875 

Traffic    signals,     Pittsburgh     corner, 

(n)^320 

Trailer.     See   "Motor   vehicles." 

Train-stop  and  cab  signal.  Julian- 
Beggs    (n)  94 

Train-stop  and  cab-signal  system, 
Bostwick  &  Levin's  of  Natl.  Safety 
App.    Co. — On    Western    Pac ^614 

Train-stop  and  speed-control  system. 
Gollos— On  C.  B.  &  Q (n)453 

Trains,    Concreting •315.    ^1275 

Trains   on   steep   grades 1090 

Tramway,  Aerial.     See  "Cable." 

Transcona  elevator  settlement.  Gaft- 
ney    1189 

Transit,   Berger  "Monitor"   type ^198 

'I'ransit,    New    Bamberg    ^588 

Transit  standards,   Gurley  one-piece, 

(n)*1056 

Transit  with  Poro  prism  telescope, 
Weiss     (n)^96 

Transmission.  Elec.  See  "Electric- 
ity."  "Towers." 

Transom  operator,  Concealed,  Tabor, 

(n)^624 

Transportation,  Economic  ocean, 
and  big  steamships    514 

Trautwine,  J.  C  Jr.  Should  ferry 
service  be  free? 519 

Traveler  for  moving  steel  forms  of 
water    conduit    •1276 

Traverse  tables.  Use  of.  Thum  124. 
Andrews  268.  940.  Contracted  mul- 
tiplication      124,    (n)560 

Traymore  Hotel.  Atl.  Cy •IS.  •SO 

Tremie.   Use    of.      Chase 1167 

Trench  spoil  moved  cheaply  by  trac- 
tor-trailer trains,  Chicago  Stoclt- 
yards    ^842 

Trenches.  Filled-in.  Pavement  foun- 
dations   over.    Detroit *228 

Trenching.  See  also  "Earthwork." 
"Sewers." 

Trenching  machines.  Pawling  & 
Harnisehfeger  ladder  and  wheel. 
for   narrow   and    deep   work •448 

Trestle,  Concrete,  in  forest.  Sooke 
Lake   conduit    (n)^1184 

Trestle,  Underpinning.    Hewitt •220 

Trestles,     Dump,     for     sidehill     cuts. 

(n)»1037 

Triangle,  Hellman's  universal  draft- 
ing   ....(n)*912 

Triangulation.  Long  lines  in (n)60S 

Trip   to   Coast.    Contractor's 884 

Truck.  See  "Motor  vehicles."  "Wa- 
gon." 

Truss.  Roof.  Moments  at  eccentric 
heel-Joint  of.  Godfrey  •399,  Cor- 
rection:   solution.      Rockwell •796 

Tucker.  F.  B.  Citv  planning.  Queens 
Borough     »638.    659.    ^689 

Tug   "Mexpet,"    Oil-burning (n)1051 

TITNNELS 

See  also  "Subways." 

— -Bonus-system  rapid  tunnel  driving 
• — Mt.  Royal;  Ariz,  copper;  St. 
Louis  -water-wks. ;  Laramie  Pou- 
dre.     McFarland    405,    418 

— Canary    birds.    Tunneling   with..(n)898 

— Catskill  Aqueduct.  Bypass  around 
leaky  Moodna  tunnel  in.  Hirsch- 
berg   'IIOS 

— Chi.    public-utility    subway ^1157 

— Cleveland  water-wks.  tunnel  con- 
crete  work    (n)»1232 

— D.  L.  &  W.  tunnels.  Rupert.  Penn.. 
T/inlng  with  concrete  atomizer 
•938.  Repairing  Chi.  Gt.  West. 
tunnel    arch    with    it (n)989 
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TUNNELS— Continued 

— East  Boston  tunnel  ventilation,  (n)  1006 
— Gt.    Nor.    Ry.    tunnel    drilling,    near 

Paola,    Mont.     King    (n)5!2 

— Louisville  &  Nashville's  Diana  tun- 
nel,   Lining    by    compressed    air, 

under  traffic    •1033 

— Marseilles-Rhone  Canal  tunnel, 
largest  in  world.     Corthell   'SSe, 

Wagner     'SOS 

— Milwaukee      intake-tunnel      invert. 

Building.      Warren    ^892 

— Mont     d'Or     tunnel     through     Jura 

Mtns.,  Paris,  L.  &  N.  Ry (n)91 

— N.  Y.  Cy. — Bast  Riv. — Astoria  tun- 
nel flooding  and  recovery — Con- 
sol.    Gas    Co.'s.      Carpenter    '673. 

705,  •736 
East  Riv.  tunnel  opening,  42d  St.  .  31 
East    Riv.    tunnel    projected,     60th 

St 235.    (n)286 

East  Riv.  tunnels  started,  Old 
Slip  186,  Power  plants  ^700, 
Shields  with  sliding  platforms 
and  hydraulic  equipment; 
gravel-shooting  to  replace  grout- 
ing  ^952,    Blowout    (n)1149 

— Piledriving  destroys  tunnel  by  clay 

pressure.    Cleveland •404 

— Pinnacle    tunnel.   Va..    wreck.  ...  (n)524 
— Pittsburgh    highway    tunnel.    Mile- 
long    •SOO 

— Rogers  Pass  tunnel.  Can.  Pac, 
Building  methods  *920,  Two  tun- 
nels to   make   one   993,- Progress. 

(n)334 
— St.    Louis    Mill    Creek    sewer    tun- 
nel— Canvas  air  duct 177 

— Sewer  tunnel  of  concrete  blocks, 
Edmonton;     steel-band     binding. 

Latornell    ^127 

— Simplon      tunnel      work.      Second. 

(ns)94,  1205 
— Twin  Peaks  tunnel.  San  Francisco, 

construction    progress.     Cleary..^869 
— LTnion  Pac.  Ry. — Pilling  old  tunnel 

by    hydraulic    sluicing (n)320 

— Ventilation,  Origin  of  compressed- 
air.     Pierce    1139 

Turbine.  "Steam,"  house.  Public  Ser- 
vice  Elec.   Co.'s *1113.   •1260,    (n)940 

Turbine,  Steam —  Reducing  gear..(n)^48 
Turbine,    Water.       See    also     "Water 

po'wer." 
Turbine.     Water — Old     wooden     one 

tested.       Stewart     •687 

Turkestan,   etc.,    irrigation •S,   102 

Turner,  C.  A.  P.  His  new  flat-slal) 
floor  (n)'144.  Flat-slab  patent  suit, 

•379,   565 
Turners    Falls,    Mass.,    hydraulic    re- 
development.    Turner ^202.  225 

Turnout  within  turnout.    Taft.  . .  .  (n)^992 

Twin  Peaks  tunnel.     Cleary ^869 

Typhoid  and  water,  Mass.  Gam- 
mage    1077 

Typhoid.  Water,  suit  lost,  Circle- 
ville,  O 631,   659 

tl 
Ultra-violet  water  disinfection.  .•634.    658 

Unemployment    in     -winter (n)313 

U.  S.  Bureau  of  Labor — Industrial- 
accident    statistics    (n)583 

U.  S.  Bureau  of  Mines — Radium  ex- 
traction (n)395.  Explosives-pro- 
duction statistics  (n)525.  Safe  dis- 
tances for  powder  houses  754, 
Lighting  blasting  fuse  (n)800.  Ex- 
plosive sewer-gas  studies  955,  In- 
flammability of  gasoline (n)967 

U.  S.  Bureau  of  Standards — Cement 
grinding  and  SO3  138,  Load  tests 
on  brick  piers  •242,  Cement-flne- 
ness  analyzer  475,  Large  transverse 
testing  machine  wanted  1234, 
(n)1245,  Hastening  concrete  set- 
ting     (n)1232 

U.   S. -Canada  boundarv   survey (n)55 

U.   S.  Census — Water-wks.   figures.  ..  1273 
U.  S.  Civil-Service  question,"!  for  en- 
gineer-draftsman      1107 

U.  S.  Coast  &  Geodetic  Survey — New 
hydrographic  signal  '27.  Accurate 
longitude  determinations.  French 
•587.  Ne^v  vessel  695.  Long  lines  in 
triangulation  (n)608.  Wire-drag 
examination.  East  Riv.    (n)    862,  U. 

S.    magnetic   survey    (n)875 

U.  S.  Engineer  Corps.  More  civilian 
officers  in  323.  Examinations  513. 
741,  Military  training  for  engi- 
neers. Bayles  131,  Engineer  re- 
servists. Mendenhall  519.  Pre- 
paredness and  engineer 1185 

U.    S.   exports    (n)478 

U.    S.    foreign   trade — Port   statistics. 

(n)430 
U.     S.     Forest     Service     and     water- 
power  control  600.  Timber-preserv- 
ing   plant    statistics (n)524 

U.  S.  Geological  Survey — Surface- 
water  investigations  1213,  River 
discharge  (ns)580.  754.  Recording 
stream-flow  gages  (ns)  560.  1109. 
Seeking  potash  salts  (n)93.  Chro- 
mic iron-ore  production  (n)320. 
Lime  production    (n)377.  Ohio  topo- 
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r.  S.  GliOLOGICAL,  SUHVliV— Continued 
Kiaphic  survey  (n)430,  Spelter 
production  (n)430,  Secondary  met- 
als recovery  (n)525.  Stone  produc- 
tion (n)679.  Phosphate-rock  pro- 
duction (n)112S.  Brick  and  tile 
production  (n)1220.  World's  petro- 
leum   production     (n)771 

U.  S.  Interior  Dept.  building — New 
contract  form.     Micou   109 

U.  S.  Interstate  Commerce  Comm.  See 
"Interstate." 

U.  S.  merchant  marine   (n)S)J 

U     S.    Naval    Inventions    Board    179, 

•234.  369,  573.   (n)lS9 

V.  S.  Navy.  See  also  "War."  "Sub- 
marine." etc 

U  S.  Navv  Yard.  Charleston,  torpedo- 
boat    berth    '872.    '926.    94« 

U.  S.  Patent  Office  rules   (n)1293 

U.  S.  public-land  surveys  (n)334. 
Area    (n)395 

U.  S.  radio  stations   (n)430 

U.  S.  Reclamation  Service  (See  also 
"Irrigation") — Unique     library 787 

U.  S.  Treasury  Dept.'s  reform  in  costs 
for    post-oflice    buildings.    etc...(n)239 

University.  See  "Engineering  schools." 
"Education." 

Unloading  river  barges  by  series  of 
chutes    •  ■  .'1228 

Urbana.    111. — Activated   sludge.    Baker 
166.      Bartow.    Mohlman 1096 

Utah  Power  &  Lt.  Co.'s  valves '507 

V 

Valuation  conference.  Utilities, 
Phila. 994.   1002.   1282.    (n)909 

Valuation,  Utility.  Principles  of.  Ar- 
nold     ■    •  •    »5  = 

Valuation  work.  Book-form  data 
sheet    for.      Klotz    •794 

Valuation  work.  Chi.  &  N.  W.  •S43,  •1160 

Valuation  work.  Federal  railway. 
Burgess  12.  Office  index  and  file 
svstem.  Saunders  •894.  Map  mate- 
rials 1091.  Progress  report  1241. 
Reorganizing ■  -1283 

Value.    Denver    water-works (n)814 

Valve,  Balanced,  for  air  compres- 
sors.   Tngersoll-Rand     (n)1199 

Valve.  Gate,  boxes.  Spiral  telescopic. 
Springfield,  Mass.;  inspection;  rec- 
ord  maps    *443 

Valve.  Gate,  broken,  stops  Bowling 
Green    elevators (ns)524.     ♦574 

Valve    should    fail.    If    the 1233 

Valve.  Thin-plate.  Chi.  Pneu.  Tool 
Co.'s    "Simplate"    (n)^i20 

Valve,  Universal  Valve  Co.'s  Knud- 
sen  high-  pressure,  with  cast-iron 
spring     (n)^1151 

Valves.  I^arge  Johnson  cylindrical 
stop,  for  water  turbines  at  Oneida 
plant.  Utah    ...•507 

Valves,  etc.— Catskill  Aqueduct  alloy 
troubles  69.  572,  Miller   805 

Valves,  N.  T.  standard  gate — Erra- 
tum      (n)229 

Valves,   Water-main   gate.    Pinneran.   56  i 

Van  Auken,  A.  M.  Track-scale  rat- 
ing     „■„••.■■   11* 

Van  Wagner,  R.  J.  Moving  30-in. 
gas   main    '1082 

Vancouver,  B.  C. — Ijaying  submerged 
water    mains     •125S 

Ventilation.  See  "Heating  and  ven- 
tilation." 

Vermilion   Co..  III.,   road  financing.  .  •1079 

Vessel.  See  also  "Ship."  "Steamer," 
"War."  "Boat"  and  cross-refer- 
ences from  it. 

Vessel   operation.    Danger    in. 
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Viaduct.  See  also  "Bridges."  "Ele- 
vated railways."  "Grade-crossing 
elimination."    etc. 

Viaduct.  Brooklyn-Brighton.  Cleve- 
land, Fast  concreting •481.  515 

Viaduct,  Concrete.  12th  St.,  St.  Louis. 
Martin      !.;■••    '"25 

V'iaduct.  Detroit-Superior,  at  Cleve- 
land— Steel-arch  erection  •283. 
•366.  •SIS.  (n)766.  Handling  steel 
centers  for  concrete  arches  •462, 
Measuring  cement  and  water  509, 
Soil-bearins  test  ^651,  Earth- 
backed  abutments  for  concrete 
arches  •7S6.  Sawmill  for  forms 
•986.    Concrete    tests    (n)320 

Viaduct.  Fire  damage  to  Nickel 
Plate's  steel,  at  Cleveland,  and  re- 
pair      '1037 

Viaduct,  Popolopen,  designs  and 
costs  •SBB,  901.  1045.  Normanskill .  ^1286 

Viaduct.  St.  Louis  Municipal  Bridge 
3-mile  approach  ^454.  Day-labor 
organization,  etc.  •eOS.  (ns)  142. 
'  718.   815 

Viaduct,  Steel,  Clark  Ave..  Cleve- 
land— Railing  (n)320,  Piledriving 
destroys   tunnel    •_:.-*''2'' 

Viaduct,  Tunkhannock,   D..  L.   &  W..*957 

Viaduct  work.  Little  Scioto,  C.  &  O. 
Nor.      "Walters    'IISI 

Viaducts.  Tower  Grove  grade-cross- 
ing   elimination.    St.    Louis ^52 

Victoria.  B.  C. — Water-supply  994. 
Rust   996,   Concrete   trestle.  ...  (n)*1184 
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Virginia    road    appropriations (n)525 

•Vitrification"     defined.       Orton     171, 

Marburg    276 

Volk,  K.  Q.  Santa  Barbara  water- 
supply   lOSo 

W 
Wages.       See     "Labor,"     "Compensa- 
tion." 
Wagner,      R.      F.      Marseilles-Rhone 

canal  tunnel    '803 

Wagon    loaders    for    broken    stone — 

Gallon;   Bonney;   Lee   •176,  Haiss..^990 
Wagons,  Barney  incline  for  hauling, 

out  of  pit '894 

Waldo,   W.     Galveston  storm 472 

Wall.      See    also    "Retailing."     "Sea- 
wall,"   "Coast  erosion."   etc. 
Wall.    Hollow-tile,    specifications. ..  (n)93 
Wall,     Temporary     corrugated-sheet, 

(n)940 
Wall  used  as  coffer-dam  falls,  Louis- 
ville     '764 

Walls.   Indianapolis   levee    '961 

Walls.  J.  A.  Transmission-line  tow- 
ers    '169.   ^314 

Walls.  Smith's  apparatus  for  deter- 
mining pressures  on   67 

WAR   MATTERS 

— Archangel,   Russia,  activities 936 

— Civilian  officers  for  army  Engineer 
Corps,    More    323,    Examinations, 

513,   741 
— Coast    fortifications,    Force    needed 

for.      Savllle    1239 

— Engineer,      Military     preparedness 

and      1185 

— Engineer  reservists.  Mendenhall.  519 
— Engineers'         military         training. 

Bayles    131 

—  English   engineers'    unemployment.     Sa 
— Illinois  Univ.  military  brigade.  .  (n)766 
— Kan.  Cy.  military-engineering  lec- 
tures        757 

— Land-grant    college    courses (n)958 

—Naval   Inventions   Board   179.    •234. 

369.  573.    (n)lS9 

— Road    building,    wartime •IIOO 

— Sewage   treatment  and   war 899 

— Shipping   loss   total (n)163 

— Submarine  F-4.  Raising.  Purer...  •SSO 
— Submarines    and    torpedoes.      Hin- 

kamp     698 

— Torpedo-boat      berth,      Charleston. 

•872.   •926,   946 

Ward.   P.   G..   Death   of 1052 

Warehouse,  Midland,  Chi..  Concreting 

plant    '289 

Warehouses,     Atlanta    cotton     •1190, 

(ns)1087.    1135,    ^1280 
Warren,   L.   G.     Building   Milwaukee 

intake-tunnel    invert     •892 

Washburn-Crosby  mill  columns.  ...  *410 
Washing  plant.  New  Eng.  gravel  and 

sand.      Breed     ^1204 

Washington.  D.  C. — Activated  sludge 
165,  Replacing  water-main  bridge 
with  concrete  arch  •1153.  Meridian 

Park    retaining   wall    •121S 

Washout.     See   also   "Flood." 
Washout    prevention.  Maryland  roads. 

(n) 898 
Waste.      See    "Garbage    and    refuse," 

"Sewers."  "Streets." 
Water-ballast      tanks.      See      "East- 
land." ,.„. 
Water      conduit.      See      also      "Pipe, 

"Aqueducts"    and    "Water"    topics. 
T\'ater  conduit,  Constructing  70-mile  , 

in     Alaska.       Hall 223 

Water     conduit.     Sooke     Lake.     Vic- 

toria.   B.   C 994.   996.    (n)^1184 

Water  conduit.   Traveler   for   moving 

steel    forms   of    .^1276 

WATER  MAINS 

See  also  "Water-works"  and  cross- 
references    from    it.    "Accidents." 
—  Boston    main    laid    through    storrn 

sewer.      Winslow    (n)*olL 

— Bridge.    Water-main.    Washington, 

replaced    with    concrete    arch  .  .  .•lla.i 
— Denver,    Colo..   Testing  water-main 

flow.      Hardman     848 

Gate-valve    experience.      Finneran.   56  i 

— Joints.     Cemented.       Long     Beach, 
Calif.     1044,     1047,     Los    Angeles. 

Mulholland     1284 

—Joints — Leadite.       Symonds,     Hew- 

ley  56  J 

—Merced,  Calif..  Cleaning  main  at.  .•155 
— :vrilwaukee — Flushing  out  sand.(n)2i2 
— Phila. — 67      breaks      in      cast-iron 

main.      Davis .'244 

— Split  water  main.  Repairing,   Con- 
cord.  N.   H ■ -'Sli 

— Vancouver.       Laying       submerged 

mains     ,- :    l-5» 

Waterburv.    Conn..    Lowering   main 

under    pressure.      Cairns (n)272 

WATER    ME-^SUREMBNT 
See   also   "Rain."  . 

— Burma.   Stream-gaging  in.  .  . "607 

— Color   in    hvdraulic   tests — Johnson 
method   for   Ont.   Power   Co.   609. 

Taylor     • .•  ■  •    617 

— Flow     meter     for    V-notch     weirs. 
Harrison     Safety    Boiler    Wks. . 
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WATER  MEASUREMENT — Continued 
—Gage.  Tank-depth   or  level.   Parks' 

"Pneumercator"     (n)*9D 

— 111.  water-works  rules — Meter  test- 
ing,   etc 885 

— Irrigation  Dist.,  Modesto,  Calif. — 
\veir.  measuring  rod  and  dis- 
charge card.  Heron  ^257.  Seep- 
age losses,  etc.  Heron  •294. 
•583.  1001.  Use  of  water.  Heron.  1000 
Lexington,  Ky..  water  and  sewage 
How  curves    (n)^1183 

—  Meter  boxes,  Cement.  Pasadena  (n)*65B 
— Water  coupling  yoke.  Clark. ..  (n)^2s7 
— Meter    maintenance    cost.    Chicago. 

(n)28o 

— Meter,    Selling   by.      Rae 89 

— Meter    reading    camera.    Eastman. 

(n)^480 

^Meter    tester.    Clark (n)^480 

— Meter    testing.    Springfield.    Mass..«40S 

—  Metering  sewage.  Providence. .. -•293 
— Meters.  Testing  large.  St.  Louis.. ^654 
— Mont,    meter-service    rules;    service 

ownership    1019.    1043.    1236 

— Phila.,    Meter    installation    in 563 

— Pltometers,  Recorder  for — Muni- 
cipal   Supply    Co.'s    Brown    "DI- 

rectograph"     (n)^1248 

— Plymouth,  Mass. — Warning  pub- 
lic against  overdrawing  reser- 
voir     •lies 

— River    discharge.     Correcting,     for 

changing    stage.      Jones (n)754 

— River  discharge,   Tenn..   etc (n)580 

—.Salt-solution   test   for   flow 212 

— Sewer  gagings  and  maximum  flow 
in  outfall,  Seattle.    Sllliman  •832, 
1093.  St.  Louis  gagings.    Horner.  1091 
— Stream-flow        gages.        Recording. 

Pierce    (ns)560,    1109 

— Surface-water  investigations,  U.  S. 

Geol.    Surv.    Hoyt    1213 

— Venturi  meter  rate  gage,  Franklin 

Furnace    filter    plant ^778 

— Waste,  Demonstrating  cost  of.(n)^319 
— Water-main     flow,     Denver,     Colo., 

Testing.      Hardman    848 

— Weir.  Large  Sutro,  tested.      Moses.  .^277 
— Weir    tests,    Rettger    type    propor- 
tional,      at       Cornell.        Doebler. 
Rayfield     •lOlS 

—  Wells.   Sounding.      Keith    ^1037 

Water     meter.      See     "Water     meas- 
urement." 

Water-pocketing  in  two-angle  mem- 
ber      (n)565 

WATER    POLLUTION    AND    PURIFICA- 
TION 

— Am.  Soc.  Mun.  Impvts.  papers  . .  811 
— Chlorine    permits,    Md.    companies, 

(n)333 
— Filter     plant.     Small     mechanical, 
Franklin     Furnace.     N.     J.     Zinc 
Co.'s.     Eurich    •776 

—  Filtration  experiences.  Am.  Water- 

Wks.  Asso. — Air-hound  filters, 
Wilmington;  Red-water  diflScul- 
ties.  Little  Falls.  N.  J.;  hypo- 
chlorite supply:  effect  of  alum 
on  Hackensack  Water  Co.'s  pip- 
ing,   etc 1244 

— Kan.    State    supervision    of    public 

w-ater-supplies.     Hesser 546 

— Minneapolis  adopts  liquid  chlo- 
rine      1244 

— Minneapolis-Jewell       filter-  patent 

decision    523,     (ni574 

— New  Jersey  plant  statistics (n)430 

— New  Jersey  stream-pollution  de- 
cisions      (n)1052 

— Niagara  Falls.  Water  pollution  en- 
Joined    at    232 

—  Portsmouth.    O..    filtration    plant — 

Wall  of  covered  reservoir  slides 
out    (n)766 

—  St.    Paul,    Minn. — Expts.    on    treat- 

ing lake  water  with  copper  sul- 
phate     (n)670 

— Typhoid  suit.  Clrcleville.  0 631.  659 

— Ultra  -  violet      water      disinfection. 

•634,  65S 
— U.   S.   Census  statistics 1273 

WATER  POWER 

See  also  "Water  measurement." 

— Canadian    plant   gates   stick 1233 

— Canadian   power   development 456 

— Compensator.       Flood-water.       for 

low-head     power     plant,     Henry 

Ford's.       Replogle     •1193 

— Dam.  Hollow  concrete.  St.   Francis 

Riv ^1032 

— Federal    and    state    cooperation    in 

water-po'wer   control.   Calif.,   etc. 

Lundgren    600 

—  Governors,   Water-wheel.      Searing.   212 

— Leaves  in  flumes   (inq.) (n)853 

— Minidoka.      Ida..      penstocks      and 

draft  tubes — Lead  and  tar  paints 
compared    973.    (n)556 

— Ontario     hydro-elec.     development. 

(•ns>66.    285.   1054 

— Ont.  Power  Co..  Niagara  Falls  and 
Salmon  River — Color  In  hydrau- 
lic  tests  609.'  Taylor    *Sn 
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WATER  POWER — Continued 

— Ox-Bow     hydro-elec.     plant,     5.000- 

hp.    chain   drive   for '544 

— Penstock      carries      5,412-ft.      head, 

Lake    Fully,    Switzerland '822 

— Plttsl'ord,  Vt..  Power  Co.'s  Chitten- 
den plant;  high  head;  wood-stave 
pipe;  covered  surge  tank.    Fraher.   •14 

— Siphon  spillway.    Mathewson 26U 

— Southern     Aluminum    Co.'s    works 

reported    sold     (n)957 

— Surges,    Opening    headgate    causes 

penstock.     Spengler    '507 

— Tullulah    Falls    development — Ma- 

this   dam.      Lauchll •529.    'SIO 

—  Turbine,  Wooden,  tested.    Stewart. '687 
— Turners  Falls,  Mass..  hydraulic  re- 
development.   Turner    ^202,   225 

— Valves,     Large    Johnson     stop,     at 

Oneida    plant,    Utah '507 

— Western  States  Water  Power  Con- 
ference— No  Federal  curb  on  de- 
velopment.     Merrill    873 

Water  purification.     See  "Water  pol- 
lution  and   purification." 
Water    rates,    Leavenworth,    revised.    217 
Water  rates,  San  Francisco   (ns)142,  1006 

Water  rates,  Terre   Haute,   cut 1293 

Water-service  rules.  111 885 

Water-service       records,       Plymouth, 

(n)^944 
Water-service      rules.      Mont.      1019, 
Ownership   of   services    1043,   Han- 
sen     1236 

Water-supply    to    closed    tank.    Con- 
trolling.     Luce    •271 

WATER-SUPPLY 

See  also  other  "Water"  topics  and 
cross  -  entries  from  "Water- 
works." 

— Caracas   supply.   Protecting (n)973 

— CoatesvlUe    dam,    Protest    against, 

477,   (n)670 

— Fall  River  conservation  scheme; 
multiple  water  and  sewage  con- 
duit      *760 

— Kan.    State    supervision    ot    public 

■water-supplies.      Hesser 546 

— Lexington,  Ky.,  flow  curves. ..  (n)*1183 

— Mass.  water-supplies  and  health — 
Hardness;  tables  ot  water  color 
and  health,  various  towns.  Gam- 
mage     1077 

— Naugatuck    Impounding  scheme.  (n)759 

— N.  J. — Wharton  tract  purchase  de- 
feated 910,  Hoarded  water  rights 
freed    by   Morris  Canal   decision  .11. '!7 

— N.  Y.  Cy. — See  "Aqueducts,"  "Wa- 
ter-works." 

— Ottawa      supply      and      engineer's 

backbone    712 

— Penn.  Commission  engineering- 
staff   reduction    (n)238 

— Providence,    R.    L.    improvements..    669 

— San      Francisco — Calaveras      earth 

dam    '1254 

— San  Francisco  —  Heteh  Hetchy 
progress  •378.  Construction- 
railroad  plans  925,  (ns)524.  1149, 
Determining    ireology (n)lOOG 

— San    Francisco — .Spring   Valley    Co. 

and  rates (ns)142,  1006 

— Santa  Barbara  water-supply  pro- 
ject progress.    Volk 1080 

— Surface-water     Investigations,     U. 

S.   Geol.   Survey.    Hoyt 1213 

^-Victoria.  B.  C,  Sooke  Lake  sup- 
ply; low-cost  concrete  conduit 
994,    Rust    996,    Concrete    trestle. 

(n)*llS4 

— Watervllet.   N.   Y.,   plans (n)332 

— Wells,  Curing  sanded,   Pan.-Pac...    845 

— Winnipeg      aqueduct      Tvork      '942. 

•1083,  •1276,  1284,   {ns)1088,  •1232 

— Worcester — Pine  Hill   dam •1293 

Water-waste     cost.     Demonstrating, 
St.    Louis    (n)»319 

WATER-WORKS 

See  also  other  "Water"   topics  and 
"Aqueducts,"      "Dams,"      "Reser- 
voirs." "Pipe."  "Pumps."  "Tanks." 
— American    Water-Wks.    Asso 1244 

—  Appraisal       of       Alliance       water- 

works;  operation   of  Upper  San- 
dusky       419 

— .\rt  in  design   465 

— Bill  receipting  and  clipping  ma- 
chine   (Inq.)     Ackerman (n)420 

—Chattanooga  municipal   ownership, 

(n)ll!»8 
— Chlcago^Motor-trucklng   costs..  (n)317 
— Council   Bluffs   pipe-laying   costs..   318 
— Crewe,   Va. — Stair   treads   for   con- 
crete-filled   channels    (n)1088 

— Denver,     Colo. — Valuation     (n)814. 

New  works  planned    (n)234 

— Fire  hvdrants.  High-pressure,  Cin- 
cinnati      •ISS 

^Frfderlck,       Md.,       water  -  works 

drainage  area.  Fruit  trees  on.(n)325 
— Hartford,     Conn.,     progress.       Sa- 

vllle    1191 

—in.  Utilities  Comm.  rules 885 

— Mllwaiikee     intake-tunnel     Invert, 

Building.     Warren     •892 
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WATER-WORKS— Continued 
— Montana    Commission    rules     1019, 
Ownership      of      water     services 

1043,    Hansen    1236 

— Nashville       improvement       needed 

1196,    If  the  value   should   fail... 1233 
— New    Eng.    Water-Wks.    Asso.    465, 
(n)1199.    Convention    report    566. 

Memorial   prize    (n)llOl 

— N.  Y.  Cy.     See  also  "Aqueducts." 

— N.  Y.  Cy.  concrete  tests •1178 

— N.  Y.  Cy.  distribution-system  sta- 
tistics     (n)416 

—  N.   Y.    Cy.    standard   gate    valves — 

Erratum    (n)229.   Alloy   troubles, 

69,  572,  805 

—  Omaha     intake     cribs.     Rebuilding. 

Prince    ^342 

— Plymouth.  Mass. — Warning  public 
against  overdrawing  reservoir 
•1163,    Service    records (n)'944 

— Pumping  plants.  Cleveland  and  St. 
Louis — Centrifugal  pumps  fa- 
vored. Gibson  •886,  1045,  Cor- 
rection. Peek  1044,  Pointers  for 
comparison.      Peek    1253 

— Quincy,    111. — Connecting    cast-iron 

pipe   sections   under   water ^896 

— Reservoirs,  Stripping  water-works, 

N.  Y.  and  Boston.    Stearns '302 

— St.      Paul.      Minn.,      improvements 

(n)670.    Exam,    tor   engineer 1071 

— Springfield,  Mass.,  water-works — 
Organization;    plant;    equipment, 

•406,   •443 

—  Standpipe,      Concrete,     Merrimack, 

Mass ^1226 

— Tacoma  and  Seattle.  Making  con- 
crete  tight — Reservoirs;    settling 

well;    large    pipe.     Fowler '1076 

— Tank,    Concrete    tower.    Mlddlebor- 

ough.  Mass '392 

— ^U.    S.    Census    figures 1273 

Waterbury,    Conn. — Lowering    water 

main  under  pressure.  Cairns.  ..  (n)272 
Waterfall.  Los  Angeles,  aqueduct ..  •455 
Waterproofing  concrete.  Tacoma  and 

Seattle    water-wks *1076 

Waterproofing   Elephant   Butte   dam.  •648 
"Waterproofing."     Larutan.     Newark 
terminal       •SSS.       Compared      with 

Boston.      Lavis.    Sheflield 1044 

Waterproofing  wood-block  pavement. ^924 
Watertown     Arsenal     tests      plotted, 

•542,  707 
Watervllet.  N.  Y..  water  supply.  ..  (n)332 
Walters,  H.  B.     Mixer  supplies  three 

Jobs    •1131 

Weather     observations     with     kites. 

Sherry     (n)622 

Webster,   G.    S. — Sketch,   portrait. .  .^1194 

Weir,    Irrigation.     Heron '257 

Weir,   Large   Sutro.   tested.    Moses... •277 
Weir     tests.     Rettger     type     propor- 
tional.      Cornell      Univ.        Doebler. 

Rayfield     ♦1018 

Weirs,      Flow      meter     for     V-notch, 

Harrison  Safety  Boiler  Wks." .  .  (n)^768 
Welding  outfits.  Modern  Engineering 

Co.'s  Frausek  oxyacetylene.  .  (n)^1056 
Welding     strains.      Autogenous     572, 

Miller 805 

Well,  Artesian,  at  Seattle,  Tidal  in- 
fluence   on.     Ch'ttenden    *492 

Well    casing    freaks    (n)*178 

Well,  Deepest.  In  U.  S (n)1215 

Well,    Difliculties    overcome    in    sink- 
ing   deep — Cave-ins;     recovering 
tools:    mine    flooding,    etc.     Green..  ^450 
Well   drilling  tools,   Recovering  lost. 

Clapp     (n)3n 

Well  sounding  outfit.  Elec.    Keith.. •1037 
Well,   Curing  sanded-up,   Pan.-Pac...    845 

Wells.   Oil.   etc..   Deep    (n)82 

Weltv.  H.  T.  Stresses  in  Cranes. 
Panama      83.      88,     Lifting      bridge 

Wentworth.  C.  C.  Hump-yard  cal- 
culations      ^750 

West.  J.  R.  Laying  creosoted  wood- 
block  on   5   p.c.   grades ^924 

Western  Sor.  of  Engineers 901 

Western  States  Water  Power  Con- 
ference         873 

WHARVES  AND  DOCKS 

See   also   "Piles."    "Harbors." 

—  Buffalo  terminal.  Barge  Canal — 
Solid -fill  piers:  timber  cribs: 
conci-ete    superstructure    ^1124 

"      "  berth. 
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WHARVES  AND  DOCKS — Continued 

— Bast  St.  Louis  terminal;  Alton  & 
So.  Ry.  freight  pier  and  coal 
hopper     •543 

— Pishing  pier.    Fire   IsL.   N.   Y (n)206 

—Halifax  terminal  'lllS.  •368. 
(n)704.  Novel  quay  wall  1137, 
Contrasts  in   port  development.  .1139 

— Havana  dock,  Pen.  &  Occ (n)862 

— Jacksonville        wharf        bulkhead. 

Mendenhall    ^772 

— Jacksonville   municipal   docks 1099 

— Lehigh  Val.  pier,  N.  Y.— Floating 
concreting  plant  with  mixer  in 
tower    ^318 

— New  London,  Conn.,  shipping  ter- 
minal— Alternative  pier  designs; 
fill  in  masonry  bulkheads;  con- 
crete slabs  on  piles.    Clarke.  ..  .^1028 

— N.   Y.   Cy.   refuse  dump ^956 

— N.  Y.  Cy. — W.  46th  St.  piers — Test 
of  lagged  piles  in  soft  silt. 
Staniford    •76,    Progress ^428 

— Phila. — Southwark    shipping    piers, 

•421,     (ns)^320.     •368 

— Port  structures.  Life  of.  Whit- 
ham     829 

—  Porto    Rican    dock    work ^990 

^Reid,       Murdoch       building,       Chi., 

River-front  approach  to *817 

— St.    Louis    municipal    dock 1101 

Wiieel-fiange   lubricator,   Detroit.  .  (n)384 

Wheelbarrow,  Contractor's  measur- 
ing.   Sterling    (n)^576 

Wheelbarrow  for  brick,  Aberthaw 
Const.    Co.'s.     Conant ^701 

Wheelbarrows,   Handling   plaster  by, 

(n)656 

Wheels,  Built-up  car,  declared  in- 
adequate— I.  C.  C.  investigation  of 
C.  M.  &  St.  P.  accident •ll 

Wheels,  Car — Proposed  change  in 
tread    contour    (n)46 

Whinery,    S.      Pavement   beds.... 420,    995 

White,  G.  W.    Frog-location  problem. ♦124 

Whitham,  P.  P.  Sea  water  in  fresh- 
water canals  •246,  Life  on  port 
structures     829 

Wilkinson.    O.    J.      Activated    sludge.    948 

William  Penn  Hotel.  Pittsburgh. 
Building    •1132 

Wilson.  W.  M.  Engineering-educa- 
tion  faults    1211,    1234 

Wind.     See  also  "Storm." 

AVind  pressure.  Stack,  Bracing  boiler 
house  for    ^1260 

Window,  Heavy  double-hung,  Pom- 
eroy     (n)*624 

Window  ventilator  and  air  cleaner. 
Hackney     (n1*Sfi4 

Windows,    Show,    in     sidewalk    shed. 

(n)*104n 

Winnipeg.  Man. — Dredging  for  aque- 
duct ^942,  Aqueduct  foundation 
•1083.  Portable  concreting  plants 
('n)10.<«8.  Dragline  work  (n)*1232. 
Traveler  for  conduit  forms  •1276. 
Sorting  aggregate.  Sauer  1284, 
City's    consumption    of    electricity .  1117 

Wire  strength.   Annealed  form.  ..  (n)  1184 

Wire  tests.  Westinghouse  extenso- 
meter    rig    for    69 

■Wireless  telegraphy — Clean-up  work 
after  erecting  600-ft.  radio  towers, 
Darien.  C.  Z.  28.  Maker  of  steel- 
work   (n>185.  U.   S.   stations    (n)430 

Wireless  telephony.  Transcontinen- 
tal      (n)71S 

Wireless  tower  -wrecked  bv  -wind. 
Tufts    College.      Sanborn ^668 

Wisconsin — State  engineer  371.  379. 
Municipal  plant  data  658,  Indus- 
trial and  railroad  commissions 
cooperate  S51.  Exam,  for  Assistant 
Building    Inspector     •112S 

Wolf.  A.  M.  Publicity  work  565.  Im- 
proving chuting  of  concrete  612. 
Limestone  in  concrete  902,  Winter 
concreting  *1180,  Outlet  boxes  for 
elec.   condiiits  In   concrete 1238 

Wood,    R.    C.     Defective    track 901 

Wood.  See  "Timber."  "Forest." 
"Pavements."    "Pipe." 

Wood,  A.  A.  Se^wage  pumping  and 
metering ,*293 

Worcester.  Mass. — Expansion  Joints 
In  granite-blocl<  pavement  ^398. 
Pine    Hin     •1393 

Wrench,  Pipe  and  nut,  Haywood    (■n)*432 


— Charleston       torpedo-boat 

•872.  ^926.  946  Yacht  hull  galvanlcallv  corroded  514.  522 

— Chicago    municipal    pier    construe-  Yale    footbnll — Railway    traffic.  ..  fnlinn.'; 

tlon    ^193.    •306.    Pile    work    158.  Yates.  W    H.     Normanskill  vlnduct  ^1286 

•315.     Breakwater    extensions.  ..  ^740  Yensen.   T.    D.      Iron-cobalt   allov....    897 

— Cleveland    9th    St.    pier — Construe-  Yoke.   Water-meter   coupling.    Clark. 

tlon:    lease    •268.    274  (•n^^287 

— Coal    dork.   Toledo,   built   in    record  Young,     H.     E.      Chi.     River     bridge. 

time.   C.  H.  &  D.  Rv.'s •520  •876,    ^934,    •1267 

— Coal-shlppiner    pier,    Baltimore ..  (n1743       Younger.    .T.      Local    sections 901 

— Coal   wharf.   Large.  N,   S.   W (n'»622  Young      Women's      Christian      Asso. 

— Coaling  mnchine.   English  ship.... •649  camp  sewage  treatment.     Taylor.  •1219 

— Covered   slip  and   nler  with   gantry 

cranes    for    lumber  —  Carnenter-  * 

O'Brien     Co.'s.    Jacksonville    and  7.inr.  Molten,  for  etching.     .Tones ....      68 

Statcn   Tsl •494  Zinc.         Battery.         Defective.         Job. 

—  D..  L.  &  W.  coal  pier  for  Buffalo.  .1148  'White     69 

— Dry   dock.    Balboa.    Panama.  ...  fn)1  288       ^inc — Spelter    production (n)43n 
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Hale,    J.    W.    L.       Practical    Applied 

Mathematics    120 

Hansen,  C.  M.    Safety  Standards 120 

Hauer,  D.  J.     Economics  of  Contract- 
ing       358 

Hayes,  H.  V.     Public  Utilities 118 

Hemenway,     H.     B.       Public     Health 
Administration    120,    Erratum. ..  (n)552 

Hicks,  L.  A.     Concrete  Footings 120 

Hlgbee,  F.  G.     Descriptive  Geometry  551 

Holt,  R.  B.     Tramway  Track 980 

Hubbard.  C.  L.     Power,  Heating  and 

Ventilation 984 

Julian,  J.     Town  Planning 357 

Kelley,  C.  F.     Landscape  Gardening.  1174 
Kent,  W.     Steam-Boiler  Economy...    979 
Ketchum,  M.  S.     Surveying  Manual..    790 
Kottcamp,     J.     P.       Elementary    Me- 
chanics        120 

Kraus,  T.  C.     Linear  Perspective....   552 
Langsdorf,  A.  S.     Direct-Current  Ma- 
chines     1173 

Lavis.     F.        Rapid-Transit     System, 

N.  Y.  Cy 360 

Lee,  I.  L.     Human  Nature  and  Rail- 
roads        552 

Lord,  R.  S.     Pipe  Couplings 1171 

Lucke,   C.   E.      Engineering   Thermo- 
dynamics        981 

McCullough,  E.    Practical  Surveying. .1176 
Mailloux,    C.    O.     (translator).       Sags 
and    Stresses    for    Overhead    Line 

Construction    117 

Mann.  H.  L.  Practical  Mathematics.  1169 
Masclarl-Genoese.      F.        Costruzionl 

Antisismiche    981 

Mathews.   F.   S.      Field   Book   of   Am. 

Trees  and  Shrubs 358 

Metcalf,  L.     Am.  Sewerage  Practice.  1168 
Mills,   A.   P.     Materials   of  Construc- 
tion      120 

Mills,  W.  T.     School   Building 984 

Munro,      W.      B.        Bibliography      of 

Municipal  Govt 1170 

Mvers,  D.  M.     Power  Plants 982 

Nickel,    F.    F.      Direct-Acting    Steam 

Pumps    550,    788 

Orth,  H.  D.     Mechanical  Drawing...   982 

Osann,    B.      Eisenhiittenkunde 1175 

Parsons.  S.    Landscape  Architecture.  1174 
Peek,  F.  W.,  Jr.     Dielectric  Phenom- 
ena    1176 

Pence,  W.  D.     Surveying  Manual....   790 
Pender,   H.      Elec.    Engineers'   Hand- 
book        359 

Perkins.  L.  The  Railroad  Taper....  549 
Phillips.  J.  D.  Mechanical  Drawing.  982 
Price.  G.  M.  The  Modern  Factory.  .  .1171 
Raymond.  W.  G.  R.R.  Field  Manual  116 
Richev.  A.   S.     Elec.   Ry.   Handbook..    117 

Rlndsfoos.   C.  S.   Purchasing 791 

Root,  R.  R.  Landscape  Gardening.  .1174 
Scherzer    Co.       Rolling-Lift    Bascule 

Bridges    1176 

Semenza,  G.  &  M.     Sass  and  Stresses 
for  Overhead  Line  Construction...    117 

Slocum,  S.  E.     Hydraulics 551 

Smith,  A.  B.  Automatic  Telephony.  .  117 
Stein,      M.      F.        Water-Purification 

Plants    1172 

Streeter,  R.  L.      Int.   Comb.    Engines.  1171 
Swingle,   C.   F.   Oxy-Acetylene   Weld- 
ing  and   Cutting 119 

Tavlor.   F.  N.     Masonry 982 

Thomas.    C.    T.      Compass    Surveying 
and    the    Simplified    Calculation    of 

Farm   Areas 983 

Toulmin.  H.   A.,   Jr.      City   Manager.  .1175 

Twvford.   H.    B.      Purchasing 1169 

Van  Auken,  K.  L.     Track  Work 984 

Van    Ornum,    J.    L.      Regulation    of 

Rivers    1170 

Wiard.  E.  S.     Ore  Dressing 983 

Williamson.   J.      Surveying 1170 

Wilson,  W.  L     Railroad  Track 980 
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Albany,  N.  Y.,  see  "Barge  Canal." 
Atlantic     City,     N.     J.,     storm     drain 

system 291 

U 

BARGE  CANAL,   ALBANY,  N.  Y.: 

Contract  20   292 

Contract  37   194 

Contract  40   275 

Contract  L 276 

BOSTON,  MASS.: 

Sewer   123,  139,  264,  808 

Tunnel »21 

BRIDGE: 

Cincinnati,  Ohio 20 

Lyons  Falls,    N.    Y 293 

Phoenlxville,    Penii 405 

Seattle,  Wash 1 23,  138 

Waterbury,  Conn 20 

Westport,   Conn 195 

Bulkhead,  Philadelphia,   Penn 276 


Calumet  Sag  Channel,  Chicago,  111..    353 
CATSKILL  AQUEDUCT,  NEW 

YORK,  N.  Y.: 

Contract  128   334 

Contract  166   333 

CHICAGO,  ILL.: 

Calumet  Sag  Channel 353 

Sewer 89 

CINCINNATI,  OHIO: 

Bridge   20 

Sewer 88 

Cleburne.  Tex.,  sewer 18 

Cleveland.   Ohio,   sewer 72,  194 

Clinton,    Iowa,    sewer 335 

Coatesville.  Penn.,   high  service  sys- 
tem     277 

D 

Dam.    Hartford,    Conn 262 

Downington,   Penn.,    sewer 69 

K 

Elevated    Railway    Work,    Philadel- 
phia, Penn 293.336 

Elgin,    111.,    paving 71 

H 

Hartford,   Conn.,   dam 262 

High     service     system,     Coatesville, 
Penn 277 


HIGHWAYS: 

Olympia,  Wash 15.   16.   17,    19 

Sacramento,  Calif... 1.5,    16.    17.   105.   193 
Huntington,  N.  Y.,  sewer 21 


Lyons  F.alls.  N.  Y.,  bridge 


May  wood,  N.  J.,  sewer 322 

Memphis,  Teiiii..  paving 264 

N 

NEWARK,  N.  J.: 

Resurfacing 264 

Sewer 123 

Newton,   Mass.,   water   mains 18 

New  York.  N.  Y.,  see  "Rapid  Transit 
System." 

O 

Ocala,    Fla..    sewer 260 

Olympia,  Wash.,   see  "Highways," 


PAVING: 

Elgin,   111 71 

Memphis,   Tenn 264 

St.  Charles,   111 275 

PHILADELPHIA.  PENN.: 

Bulkhead    276 

Elevated  railway  work 293,  336 

Pier    195 

Subway 191,  192 

Phoenlxville,  Penn.,  bridge 405 

Pier,   Philadelphia,   Penn 195 

Port  Angeles,  Wash.,   sewer 70 


RAPID     TRANSIT     SYSTEM,     NEW 

YORK,    N.   Y.: 

Section   1,   Route   29 24 

Section   1,   Route   49 137 

Sections  1  and  2,  Routes  16  and  18   168 
Sections    1    and    3,     Routes    36,    37 

and    50   236 

Section  2,   Route   S 406 

Section   2.   Route    29 139 

Section  2,   Routes  36  and  37 170 

Section  3.   Routes  4  and  36 104 

Section   3,   Route   12 106 


Page 

RAPID  TR.  SYSTEM,  N.  Y.— Continued 

44th  St.  Duct  Line 261 

Station   Finish    23 

Track  installation 86 

Railway,  San  Francisco,  Calif 368 

Resurfacing,    Newark,    N.    J 264 


St.   Charles,    111.,   paving 

St.    Louis.    Mo.,    sewer 

Sacramtnto,  Calif.,  see  "Highways." 

San    Francisco,    Calif.,    railway 

Scarsdale,  N.  Y.,  sewer 

Seattle,   Wash.,   bridge 123, 

SEWERS: 

Boston.  Mass 123,  139,  264, 

Calumet  Sag  Channel.  Chicago,  111. 

Chicago,   HI 89, 

Cincinnati,   Ohio 

Cleburne,   Tex 

Cleveland,  Ohio   72, 

Clinton,    Iowa    

Downington,   Penn 

Maywood,   N.   J 

Newark,  N.  J 

Ocala,   Fla 

Port  Angeles,  Wash 

St.   Louis,   Mo 

Scarsdale,   N.  Y 

Siloam    Springs,    Ark 

South   Bound  Brook    N.   J 

Syracuse.   N.   Y 73, 

Topeka,   Kan 

SEWAGE    DISPOSAL   I'LANT: 

Cleburne.   Tex 

Huntington.    N.    Y 

Siloam  Springs.  Ark.,  sewer 

South  Bound  Brook.  N.  J.,  sewer.... 

South     Philadelphia.     Penn.,     water- 
works improvements   

State   Highways,   see    "Highways." 

Storm    Drain    System,    Atlantic    City, 
N.    J 

Subway,  Philadelphia,  Penn 191, 

Syracuse,  N.  Y..  sewer 73, 


W 


20 


Waterbury.   Conn.,    bridge 

Water   Mains,    Newton,    Mass 

Water-Works    Improvements,    South 

Philadelphia,  Penn 22 

Westport,  Conn,,  bridge 195 
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^pid  Erecttioim  of  SUeeH  Coal  Bree^Rer 


Br  C.  Stiakt  Phillips* 


Practically  tlic  last  great  industry  to  cling  to  the  use 
of  heavy  timber  framing  for  permanent  construction  has 
been  the  anthracite  industry  of  Pennsylvania;  but  within 
the  last  three  years  the  wooden  coal  breaker  has  started 
to  go  the  way  of  the  wooden  ship  and  the  wooden  bridge. 

One  of  the  first  companies  to  abandon  the  old  type  was 
the  Lehigh  Valley  Coal  Co..  which  three  years  ago  rebuilt 
its  Mineral  Springs  and  Franklin  breakers  of  structural 

•G.   B.   Markle    Co.,   Jeddo,    Penn. 


steel.  In  the  short  time  following  there  have  been  placed 
in  operation  two  other  steel  breakers  in  the  Wyoming 
Valley,  two  in  the  Schuylkill  district,  and  at  present  three 
more  are  in  process  of  erection  in  the  former  district  and 
two  in  the  Hazleton  district. 

The  timber  breaker  is  highly  iiittanimable.  framing, 
floors,  siding,  roof,  pockets  and  bins  being  of  wood,  usually 
yellow  pine.  Three  disastrous  fires,  one  with  loss  of  life, 
within  the  last  j'ear  have  emphasized  its  danger.  The 
Ewen  breaker  of  the  Pennsvlvania  Coal  Co.  in  the  Wvom- 


Structur.vl-Steel  Coal  Breaker,  Highland  No.  5,  Hazletox,  Pen'x..  91  Days  after  Coxtract  for 
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ing  Valley,  the  Lattimer  Xo.  4  breaker  of  the  Pardee 
Coal  Co.,  and  the  Higiilaud  No.  5  breaker  of  the  G.  B. 
Markle  Co.  in  tlie  Hazleton  district  each  burned  to  the 
ground,  being  completely  lost  in  two  or  three  hours.  In 
the  last-mentioned  case  tlie  fire  was  with  difficulty  kept 
Irom  spreading  down  the  slope  to  the  mines,  the  whole 
plane  having  to  be  dynamited  to  prevent  this  occurrence. 
All  tliese  breakers  are  being  rebuilt  of  steel,  and  the 
Markle  company  is  replacing  several  of  its  timber  planes 
with  steel,  to  prevent  po.ssible  conflagrations  in  the  wooden 
breakers  spreading  to  the  mines. 

The  erection  of  the  new  brealcer  at  Highland  No.  5  has 
been  interesting  because  an  enviable  i-ecord  for  speed  has 
been  establishd  for  this  type  of  construction.  The  old 
breaker  burned  on  Jan.  15,  1915,  and  the  contract  for 
tlie  new  steel  structui'e  was  signed  on  Feb.  9.  The  Guerber 
Engineering  Co.,  of  Retldeiicni,  Penn.,  did  the  design  and 
detailing  and  furnished  and  erected  tlie  steel. 

On  account  of  the  expense  entailed  in  hauling  the  coal, 
until  the  new  breaker  is  in  operation,  from  this  mine  to 
a  breaker  2  mi.  distant,  to  be  crushed,  cleaned,  and  as- 
sorted, the  coal  company  let  the  contract  on  the  basis 
of  a  $75-per-day  bonus  or  penalty  from  May  19,  one 
hundred  days  after  the  signing  of  the  contract. 

Seven  designers  were  sent  to  the  G.  B.  Markle  Co.'s 
offices  at  Jeddo  the  day  after  the  agreement  was  eon- 
eluded.  These  men  worked  14  hr.  a  day,  consulting  the 
coal  company's  engineers  as  to  panel  lengths,  machinery 
locations,  loadings,  etc.  As  fast  as  one  section  was  de- 
signed and  approved,  prints  were  sent  to  the  detailers  at 
Bethlehem.  On  the  approval  of  the  first  batch  of  details 
the  shop  started  fabrication. 

The  design  was  finished  by  Feb.  26,  and  tlie  following 
day  the  first  shipment  of  steel  was  received  on  the  site. 
The  previous  week  the  erecting  gang  had  come  on  the 
ground  and  unloaded  their  tools  and  erected  the  derrick, 
so  that  no  time  was  lost.  The  debris  had  been  cleared 
away  and  the  foundations  got  into  shape  by  the  coal  com- 
pany's forces.  The  working  time  was  IQi/o  hr.  a  day,  seven 
days  a  week;  but  much  time  was  lost,  12  days  in  all,  on 
account  of  bad  weather. 

The  field  organization  consisted  of  an  unloading  gang, 
a  derrick  gang,  a  handline  erecting  gang,  and  four  rivet- 
ing gangs.  The  derrick  used  was  a  stiff-leg,  5-ton,  100-ft. 
boom  steel  derrick,  set  in  the  center  of  the  building.  The 
latter  being  158  ft.  long  and  75  ft.  wide,  the  corner 
columns  were  reached  from  the  center  set-up.  When  the 
erection  had  progressed  to  the  35-ft.  height  the  derrick 
was  jumped  up  to  that  floor  and  again  to  the  75-ft.  height, 
from  which  elevation  the  rest  of  the  steel  was  set,  148  ft. 
being  the  maximum  height  in  the  center  of  the  building, 
stepping  down  to  about  90  ft.  at  the  two  ends.  At  each 
move  of  the  derrick  three-quarters  of  the  steel  was  set 
with  the  boom  outside  the  stiff-legs;  the  boom  jumped 
inside  the  legs  to  erect  the  remaining  quadrant.  Two 
panels  near  the  center  were  left  open,  as  the  derrick  frame 
was  hoisted  up  bodily  each  time  the  rig  was  raised,  using 
the  boom  as  a  ginpole.  When  the  rest  of  the  erection  was 
completed  the  derrick  frame  was  dismantled  and  lowered 
to  the  ground  and  these  two  panels  erected  with  the  boom 
as  a  ginpole. 

The  wind  bracing,  channel  girts  for  the  corrugated 
siding,  etc.,  were  erected  by  handline.  The  riveting  was 
done  by  compressed  air  furnished  by  the  coal  company, 
IngersoU-Rand  pneumatic  hammers  being  used.     In  the 


writer's  experience  the  Boyer  hammer  has  usually  been 
the  most  satisfactory  on  all-around  bridge  and  building 
work,  but  the  Ingersoll-Rand  proved  the  best  on  this  work, 
being  shorter  than  the  Boyer  and  more  easily  manipulated 
in  the  close  quarters,  due  to  the  wide  flanges  of  the  Beth- 
lehem sections. 

Altogether  there  are  736  tons  in  the  structure,  25,000 
rivets,  8300  bolts,  and  900  tie-rods,  small  castings,  etc.; 
3000  pieces  were  erected  by  the  derrick  and  1700  by  hand- 
line. 

The  first  column  was  erected  Feb.  28  and  the  first  rivet 
driven  Mar.  14.  The  job  was  completed  and  accepted  on 
May  11  (tlie  date  the  accompanying  photograph  was 
taken),  91  days  after  the  signing  of  the  contract  and  8 
days  before  the  contract  time  expired. 

The  coal  company's  carpenters  started  work  on  Apr.  18 
on  the  wooden  bins,  pockets,  floors,  walks,  chutes,  etc. 
and  the  machinists  began  installing  the  heavy  machinery 
shortly  afterward.  The  corrugated  siding  and  roofing 
have  also  been  started,  and  the  breaker  will  probably  Ije  in 
complete  operation  by  Aug.  1— 6I/2  months  after  the 
destruction  of  the  old  timber  breaker. 

Perry  Sneathen  had  charge  of  the  design,  Victor  Pfeiffer 
of  the  erection,  for  the  Guerber  Engineering  Co.,  and  tlie 
writer  was  engineer  in  charge  of  erection  for  the  G.  B. 
Markle  Co. 

In  comparing  this  type  of  steel  breaker  with  the  stand- 
ard timber  construction,  the  following  comparisons  can  be 
made : 

1.  Cost. — The  contract  price  for  the  steel  was  between  $65 
and  ?70  per  ton,  totaling-  $44,000. 

The  framing-  for  a  timber  breaker  of  like  dimensions  would 
necessitate  about  510  M  of  lumber  and  would  cost  $25,000. 
While  the  initial  cost  of  the  steel  is  greater,  the  smaller 
insurance  rates  will   in  time  equalize  the  two. 

2.  Speed  of  Erection. — The  steel  structure  was  erected, 
complete,  in  60  working  days,  practically  the  time  required 
to  raise  a  timber  frame.  The  first  delivery  of  steel,  however, 
was  made  IS  days  after  signing  the  contract.  Yellow-pine 
timbers  12x12  in.  and  14x14  in.,  in  sufficient  quantity  cannot 
be  obtained  from  the  South  in  less  than  60  days  after  placing 
an  order;  thus  six  weeks'  time  was  saved  by  using  steel 
construction. 

3.  Fire-Resisting  Qualities. — The  steel-frame  breaker  is 
far  less  inflammable  than  the  timber  frame.  It  is,  however, 
by  no  means  fireproof  unless  the  remainder  of  the'  structure 
is  in  keeping. 

In  the  breaker  in  question  there  is  so  much  wood  in  the 
flooring,  walkways,  pockets,  bins,  window  frames,  etc.. 
that  it  is  quite  possible  that  a  fire  could  break  out  and 
generate  sufficient  heat  to  soften  and  weaken  the  steel 
columns  and  cause  the  whole  structure  to  collapse.  If 
a  real  fireproof  structure  is  desired,  the  floors,  dump  and 
jig  pockets  and  loading  bins  should  all  be  of  reinforced 
concrete,  the  walkways  of  iron  and  metal  sash  should  be 
used  for  windows.  In  this  connection  it  may  be  stated 
that  wooden  pockets  and  bins  have  to  be  renewed  every 
five  years.  Eeinforced-concrete  walls  costing  60  to  75 
per  cent,  more  in  initial  outlay  would  probably  last  three 
times  as  long. 


Plans  for  the  Ventilation  of  the  new  subway  lines  in  New 
York  City  are  to  be  considered  by  a  board  of  engineers  made 
up  of  Alfred  Craven,  Chief  Engineer  of  the  Public  Service 
Commission;  the  consulting  engineers  of  the  Interborough 
Co.,  William  Barclay  Parsons  and  S.  L.  P.  Deyo.  and  the 
consulting  engineers  of  the  New  York  Municipal  Ry.  Co., 
Jacobs  &  Davies  and  L.  B.  Stillwell.  The  present  plan  is  to 
ventilate  the  subway  by  means  of  open  gratings  in  the  side- 
walks. This  plan  is  opposed  by  the  merchants  along  Broad- 
way on  the  ground  that  the  gratings  are  avoided  by  pedes- 
trians and  prevent  people  from  stopping  to  look  into  store 
windows. 
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TSae   Bniradeir   Cousrse   iia  Asplhafitt 


By  Kobekt  Klotz* 

Preseut-day  practice  in  sheet-asphalt  and  asphaltic  or 
bituminous  pavement  construction  for  city  streets  and 
discussions  of  defects  in  such  pavements  show  evidence 
of  a  constantly  increasing  tendency  to  overlook  the  pur- 
pose and  importance  of  what  is  known  as  the  ''binder 
course,"  even  to  the  extent  ol'  entirely  eliminating  this 
course  or  any  substitute  for  it. 

The  various  schemes  and  devices  brought  forward  from 
time  to  time  for  the  purpose  of  eliminating  the  wave 
effect  met  with  in  pavements  of  this  character  lead  to 
the  conclusion  that  a  gentle  reminder  of  the  nature  of 
and  reason  for  the  binder  course  might  be  of  value  to 
those  interested  in  the  question  of  economical  pavement 
maintenance. 

The  purpose  of  the  binder  course  is.  as  its  name  im- 
plies, to  bind  the  top  layer  or  wearing  surface  of  the 
paxement  to  the  base,  whether  the  latter  be  of  concrete, 
granite  block,  macadam  or  other  material.  The  mixture 
used  for  the  wearing  surface  is  designed  to  form,  under 
compression,  a  reasonably  hard,  durable  and  impervious 
covering,  and  being  therefore  comparatively  low  in  bitu- 
•men  has  little  if  any  power  of  adhesion. 

The  binder  course  originally  used  consisted  of  graded 
gravel  thoroughly  coated  with  coal  tar,  or  coal-tar  pitch, 
and  laid  at  a  temperature  sufSciently  high  to  provide 
for  good  adhesion  to  the  base  and  to  the  surface  layer. 

The  coal  tar  or  pitch  was  later  replaced  by  asphalt  or 
asphaltic  cement,  presumably  because  of  the  increased 
difficulty  of  obtaining  tar  economically,  due  to  the  de- 
velopment of  the  water-gas  process  for  the  manufacture 
of  illuminating  gas  and  the  consequent  reduction  in  the 
quantity  of  commercial  coal  tar  produced,  and  because 
of  the  decreased  cost  of  the  asphalt  and  its  availability 
as  part  of  the  stock  of  the  mixing  plant.  While  the 
adhesive  power  of  the  binder  thus  produced  was  appar- 
ently lower  than  that  of  the  tar-binder,  it  was  still  suf- 
ficient to  provide  the  binding  action  required  to  prevent 
the  forming  of  waves  in  the  surface. 

Within  tlie  last  three  or  four  years  the  various  asphalt 
companies  have  introduced,  apparently  with  a  view  to 
economy,  what  is  commonly  referred  to  as  a  close-mixture 
binder,  which  consists  of  broken  stone  screenings,  vary- 
ing from  about  a  1-in.  size  downward,  covered  with  hot 
liquid  asphalt.  Owing  probably  to  the  reduced  first  cost 
of  the  pavement  thus  obtained,  the  use  of  this  type  of 
binder  has  been  permitted  under  certain  specifications, 
and  quite  a  considerable  area  of  this  pavement  has  been 
laid. 

The  writer's  experience  with  this  type  of  binder,  par- 
ticularly on  repair  work,  has  shown  that  the  old-style,  or 
stone,  binder  is  far  more  preferable  and  the  one  to  be 
relied  on  to  prevent  the  formation  of  waves  in  the  pave- 
ment surface. 

Owing  to  the  decreased  viscosity  of  the  asphalt  nec- 
essary to  provide  for  the  proper  mixing  of  close-mixture 
binder,  the  coating  on  the  particles  of  stone  is  compara- 
tively thin.  This  makes  the  mixture  subject  to  cooling 
below  the  critical  temperature,  within  the  time  required 
for  delivery   and  laying.     The   weight  of   the   roller   is 
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more  evenly  distril)uted  over  the  surface  of  contact  be- 
tween the  binder  and  the  base,  and  the  pressure  on  the 
individual  particles  of  stone  is  insufficient  to  bring  the 
hotter  portion  of  the  more  or  less  hardened  coating  into 
intimate  contact  with  the  base. 

With  new  pavement  the  unfavorable  behavior  of  the 
"close  mixture"  is  less  evident  than  when  an  old  pave- 
ment is  repaired,  due,  no  doubt,  to  the  greater  care  and 
the  more  exacting  supervision. 

The  action  of  an  asphalt  pavement  where  no  binder 
course  is  used  was  brought  very  clearly  to  the  writer's  at- 
tention during  1912,  when  he  was  in  charge  of  certain 
pavement  repairs  in  the  city  of  New  York,  all  of  the  work 
being  subject  to  the  city's  specifications  and  inspection. 

During  the  early  part  of  that  year  an  order  was  issued 
to  the  effect  that  when  repairs  were  required  on  asphalt 
pavements  where  the  thickness  of  the  original  pavement, 
consisting  of  1  in.  of  binder  and  a  2  in.  top  course,  had 
been  reduced  to  11^  in.  or  less  (that  being  the  newly 
specified  thickness  of  the  top  course),  the  binder  course 
was  to  be  omitted. 

The  writer  managed  to  avoid  almost  entirely  the  form- 
ing of  waves  in  the  pavement,  which  he  felt  certain 
would  be  the  result  of  literal  adherence  to  tliis  order, 
by  having  the  base  spattered  or  painted  with  a  coating 
of  hot  liquid  asphalt  immediately  before  laying  the  top- 
course  mixture,  this  asphalt  acting  as  a  very  efficient 
"glue."  Eepairs  made  under  the  direct  supervision  of  the 
city  authorities  on  the  same  streets  and  subject  to  the 
same  traffic,  without  the  thin  but  effective  layer  of  ad- 
hesive, showed  waves  within  from  two  to  three  days  after 
laying,  and  were  destroyed  by  the  action  of  traffic  within 
two  or  three  weeks. 

While  various  theories  have  been  advanced  from  time 
to  time  to  account  for  the  waves  formed  in  asphalt  pave- 
ments, some  of  them  apparently  based  upon  sound  rea- 
soning, practical  experience  seems  to  show  that  whatever 
may  be  the  particular  action  of  traffic  which  causes 
them,  waves  can  be  avoided  by  providing  a  proper  bond 
between  the  pavement  proper  and  the  base,  and  that 
three-wheel  rollers,  etc.,  are  unnecessary  and  inadvisable 
complications  to  attempt  to  insert  into  the  science  of  con- 
structing and  maintaining  bituminous  pavements. 

An  example  of  the  need  of  special  care  in  the  con- 
struction of  the  binder  course  is  shown  in  some  work 
carried  out  by  the  writer  in  New  York  City  in  1910. 
the  area  involving  about  250  sq.yd.  of  sheet-asphalt 
pa^ement  located  in  and  around  two  underground-con- 
duit car  tracks  with  a  double  branch-off  and  curves,  both 
being  crossed  constantly  in  the  same  direction  by  exceed- 
ingly heavy  traffic.  Frequent  repairs  had  been  re- 
quired at  this  point  owing  to  the  rolling  effect  of  traffic, 
the  asphalt  being  continually  forced  against  the  rails 
and  ground  off  as  it  reached  the  level  of  the  head. 

The  relaying  of  the  entire  area  was  required  upon  the 
reconstruction  of  the  tracks,  and  the  work  was  carried 
out  during  the  night  and  the  early  morning  to  permit 
laying  of  the  pavement  without  seriously  hindering  traf- 
fic. Under  the  circumstances,  the  supervision  of  the  city 
authorities  was  not  as  definite  and  exacting  as  might 
have  been  the  case  had  the  work  been  done  during  reg- 
ular hours ;  and  as  the  sub-base  was  known  to  be  of  a 
sufficiently  dry  and  porous  nature  to  permit  of  the 
proper  setting  of  the  base,  the  asphalt  was  laid  on  the 
"green"  concrete,  which  had  been  in  place  from  3  to  18  hr. 
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This  pavement  remained  in  place  for  over  21/2  years 
under  the  same  tratHc  conditions  as  previously,  the  only 
repair  required  being  one  small  patch  where  the  asphalt 
had  been  disturbed  by  a  loose  rail  joint. 

Sad  to  relate,  this  area  was  almost  entirely  removed  in 
connection  with  subway  construction  at  the  end  of  the 


time  mentioned.  A  more  extended  record  of  its  behavior 
would  probably  have  been  of  considerable  value,  although 
the  writer  feels  that  the  performance  up  to  the  time  of 
removal  was  sufficiently  marked  to  warrant  more  con- 
sideration of  a  proper  joining  of  the  pavement  and  the 
base  tlian  seems  to  be  the  practice  at  present. 


Coimsttr^ciiiiniE  ttlne  Fitclhifetari 


P.Y   FifANK  A.  Marston'' 


/iil'iYOP.S/.S — Features  of  the  work  were  tlie  'i^o- 
in.  cement-plaster  and  metal-lath  tvalls  of  the  liii- 
hoff  tanks  and  sprinkling  filters,  and  the  drainage 
system  of  the  sprinkling  filters.  The  sprinkling 
nozzles  are  also  described. 

Operation  of  the  sewage-treatment  works  for  the  city 
of  Fitchburg,  Mass.,  was  officially  started  on  Oct.  8,  ]914, 
and  put  into  full  swing  a  week  later.  The  design  of 
these  works,  consisting  of  Imhoff  settling  tanks,  sludge 
beds  10  ft.  deep,  sprinkling  filters  and  secondary  settling 
tanks,  was  described  in  Engineering  News,  June  5. 
1913,  page  1176.  As  a  number  of  the  details  are  unusual, 
it  may  be  of  interest  to  consider  them  in  view  of  the 
knowledge  gained  during  construction. 

The  thin  partition  walls  in  the  Imholf  tanks  were  con- 
structed of  iy2-  to  2-in.  cement  plaster  on  rib-metal  rein- 

A^r  cemeni-  phs^r  has 
iHorou^hty  se^  remove  wec^gn 
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Fig.  1. 
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ExPAXsiox  Joint  between  TR0U(iii  and 
Walls  of  Imhoff  Tank 


forcing  lath  of  the  type  known  as  rib-trus,  manufactured 
by  the  Berger  Manufacturing  Co.,  Canton,  Ohio.  The 
sheets  of  steel  were  supported  every  10  ft.  by  structural- 
steel  frames,  and  temporary  wooden  supports  were  also 
provided  to  reduce  the  unsupported  span  to  5  ft.  duriii!:; 
construction.  Even  witli  these  additional  supports  con- 
siderable difficulty  was  experienced  in  keeping  the  parti- 
tions in  proper  alignment.  The  cement  mortar,  composed 
of  1  part  cement  and  2  parts  granite  dust,  was  applied  1)\- 
means  of  the  cement-gun.  This  method,  although  produ'- 
ing  a  dense,  hard  wall,  increased  the  difficulty  in  screed 
ing  and  troweling  the  surface  to  requisite  smoothness. 
The  upper  edge  was  made  square  by  shooting  the  mortar 
against  a  piece  of  lagging  laid  along  the  top  of  the  steel 
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sheets.  The  chief  difficulty  in  manipulating  the  cement- 
gun  was  to  secure  a  uniform  thickness  of  wall  and  uni- 
form width  of  slots  at  the  bottom  of  the  V-shaped  troughs. 
The  cement  mortar,  as  shot  from  the  nozzle,  accumulated 
rapidly  on  the  steel,  both  on  the  ribs  and  flat  surfaces,  so 
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that  it  was  difficult  to  obtain  a  wall  having  a  plane  sur- 
face. This  latter  effect  was  produced  by  screeding  and 
troweling.  It  is  a  question  whether  hand-plastered  work 
would  have  been  as  cheap  or  as  durable;  on  the  other 
hand,  it  would  have  been  possible  to  obtain  a  better-fin- 
ished surface.  The  lower  edges  could  probably  have  been 
handled  more  easily  if  a  light  steel  angle  had  been 
fastened  to  the  edge  of  the  steel  sheets  as  a  stiffener. 
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The  special  expansion  joint  and  gas  cutofT  used  botwoen 
the  thin  partitions  and  the  end  walls  of  the  Imhoff  tanks, 
shown  in  section  in  Fig.  1,  was  very  successful.  This 
varies  somewhat  from  the  original  design  described  in  the 
article  previously  mentioned.  This  form  of  joint  was 
designed  to  anchor  the  metal  lath  to  the  end  walls  during 
construction.  A  groove  was  built  in  the  end  walls  along 
the  line  of  the  partition  and  in  the  center  of  this  groove 
wrought-iron  rods  with  flattened  ends  were  embedded  at 
intervals  in  the  concrete.  Short  pieces  of  34.\%-in.  steel 
angles  were  fastened  to  the  edges  of  the  rib-trus  plates 
opposite  each  rod,  to  serve  as  lugs  for  anchoring  the  sheet- 
metal  reinforcement.  Tension  was  applied  to  the  sheets 
by  driving  a  taper  pin  or  wedge  into  the  hole  in  the 
flattened  end  of  the  rod,  which  caused  the  washers  and 
pipe  spacers  to  be  wedged  over  against  the  steel  angle  lug 
fastened  to  the  sheets.     After  the  cement  mortar  in  the 


on  each  side  to  prevent  excessive  pressures  on  the  thin 
wall.  The  wall  serves  to  keep  sand  and  gravel  from  being 
washed  into  the  broken  stone,  and  with  the  earth  backing 
acts  as  a  retaining  wall  for  the  stone.  For  the  conditions 
at  Fitcbburg,  where  the  filters  were  constructed  largely  in 
excavation,  this  form  of  wall  proved  to  be  more  economi- 
cal than  any  other  form  considered.  A  concrete  curb  12  in. 
wide  and  II  in.  deep  was  cast  on  the  exposed  edge  of  the 
thin  wall  to  add  a  finish  and  make  it  more  durable.  The 
total  cost  of  the  sprinkling-filter  wall,  exclusive  of  earth 
backing,  was  approximately  $3  per  lin.ft.,  which  for  a 
height  of  10  to  1 1  ft.  is  very  low.  The  earth  backing  came 
from  the  filter  excavation  and  cost  practically  nothing  in 
addition,  as  embankment,  to  what  it  would  have  cost  with 
the  remainder  of  the  excavation,  which  bad  to  be  placed 
in  spoil  banks  some  distance  away.  The  cement-gun 
proved  very  advantageous  to  the  contractor  in  this  work 
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(Bids  were  received  on  Types  A  to  C.     Type  C  was  chosen,  but,  for  reasons  stated  in  tlie  text.  Type  C-2 


thin  walls  had  set,  the  pins  were  pulled  out,  leaving  the 
partition  walls  free  to  contract  without  cracking.  In 
nearly  every  instance  these  joints  have  opened  up  and  but 
few  cracks  occurred  in  the  thin  walls  themselves.  The 
thin  walls  are  90  ft.  long,  with  permanent  supports  every 
10  ft. 

The  same  type  of  thin-wail  construction  was  used  for 
the  outside  walls  in  the  sprinkling  filters  (see  Figs.  2  and 
3),  and  the  results  are  very  satisfactory.  It  was  specified 
that  the  surface  of  the  wall  should  be  left  rough  and  no 
trowel  finish  applied.  This  was  done  with  the  idea  that 
sewage  running  down  over  the  rough  face  of  the  wall 
would  be  purified  to  a  greater  extent  than  if  the  wall  sur- 
face was  smooth.  The  earth  backfilling  on  one  side  and 
the  broken-stone  filtering  material  on  the  other  were 
placed  at  about  the  same  time,  and  were  carried  up  evenly 


on  account  of  the  extent  of  the  plane  surface  to  be  plas- 
tered. 

When  bids  were  received  for  the  construction  of  the 
sewage-treatment  works  four  types  of  sprinkling-filter 
floor  system  were  submitted  to  the  contractors.  These  are 
illustrated  in  Fig.  4.  The  prices  per  square  yard  complete 
quoted  by  the  R.  H.  Newell  Co.  and  N.  S.  Brock,  to  whom 
the  contract  was  awarded,  were  as  follows :  Type  A,  $2.90 ; 
Type  B,  $3.20;  Type  C,  $2.60;  Type  D,  $3.20. 

Type  C  was  selected  as  being  the  cheapest  and  at  the 
same  time  one  of  the  most  desirable.  Before  constructing 
the  floor  the  contractors  encountered  a  serious  difficulty 
on  account  of  the  failure  of  a  clay-goods  concern  to  fur- 
nish the  vitrified  clay  blocks  required  at  the  original  price 
quoted,  and  accordingly  a  new  design  was  brought  out. 
which  was  substituted  for  Type  C.    This  design  (Fig.  4), 


E  N  G  I  N  E  ERIN  (J     N  E  AV  S 


Vol.  :4,  No.  1 


Tvi>o  l'--',  IS  .similar  to  one  of  the  alternate  designs  made 
by  Metcalf  &  Eddy  for  Gloversville,  N.  Y.  The  small 
eement  blocks,  17  in.  long  by  n/s  in.  thick  and  about  3% 
in.  high,  were  constructed  of  cen.ent  mortar  composed  of 
1  part  cement  and  2  parts  granite  dust,  mixed  to  the 
consistency  of  thick  cream  and  poured  by  hand  in  gang 
molds  and  then  stored  in  tanks  under  water  for  about 
24  days.  The  blocks  were  set  in  place  (Figs.  4  and  5) 
in  a  tiiin  bed  of  mortar.  With  this  type  of  floor  system 
43%  of  the  floor  surface  is  drainage  area.  The  flat  floor 
oflPers  a  good  surface  tor  construction  purposes,  and  the 
flow  is  confined  in  good  channels,  which  can  be  readily 
flushed  and  cleaned. 

The  filter  excavation  was  largely  in  coarse  sand  and 
gravel  containing  many  small  cobbles  2  to  3  in.  in  diam- 
eter. A  layer  of  these  was  placed  on  top  of  the  small  con- 
crete floor-beams  to  act  as  a  guard  against  "splinters"  of 
stone  dropping  down  between  the  beams  or  into  the  floor 
channels.  The  same  difficulty,  although  to  a  much  less 
extent,  was  experienced  with  the  remainder  of  the  stone, 
which  was  trap  rock  brought  in  on  cars.  Especially  in 
damp  weather,  fine  dust  adhered  to  the  stone  in  spite  of 
careful  screening. 

The  broken  stone  for  the  filters  was  intended  to  be  of 
such  size  as  to  be  retained  on  a  1-in.  ring  and  pass  through 
a  2-in.  ring.  Some  difficulty  was  experienced  in  keeping 
the  size  of  stone  within  these  limits.  Apparently  a  sieve 
having  1-in.  holes  and  operated  carefully  will  retain  some 
pieces  of  stone  as  small  as  1/2  in.  in  maximum  dimen- 
sion, and  similarly  a  sieve  having  2-in.  holes  will  not 
pass  all  of  the  stone  having  a  maximum  dimension 
less  than  2  in.  It  would  appear  desirable  to  use  screens 
having  holes  slightly  larger  than  the  ring  sizes  specified. 
About  half  of  the  stone  \ised  was  a  local  granite  obtained 
from  Rollstone  Hill. 

Four  4-ton  gasoline  auto  trucks  were  used  to  haul 
the  stone  a  distance  of  about  three  miles  from  the  quarry 
to  the  work.  Although  the  roads  were  fairly  good,  the 
stone  was  shaken  up  considerably,  resulting  in  grinding 


Fig.  5.     Constructing  Floor  System  and  Placing 
Cobbles,  Sprinkling-Filter  Floor  System 

and  breaking,  and  it  was  found  necessary  to  screen  tlie 
stone  again  at  the  filter  site  to  remove  fine  material  thus 
produced  as  well  as  that  escaping  from  the  main  screening 
plant.  It  is  believed  that  better  results  would  have  been 
obtained  if  the  stone  had  been  both  screened  and  thor- 
oughly washed. 

The  distribution  mains  in  the  sprinkling  filters,  com- 
prising 17  lines  of  16-  and  12-in.  cast-iron  bell-and-spigot 


pipe  jointed  with  lead  joints,  were  laid  just  below  the 
surface  of  the  stone,  in  order  that  the  nozzles  might  be 
screwed  directly  into  tapped  holes  in  the  mains  and 
thereby  obviate  the  necessity  of  using  riser  pipes.  A  spe- 
cial drilling  machine  was  used  for  drilling  and  tapping 
these  holes.  The  machine  was  fastened  to  the  pipe  by  a 
chain  passing  around  the  pipe.  The  spindle  carrying  the 
drill  and  tap  was  set  plumb  bv  means  of  a  machinist's 


De+ails  of  Dome 

Fig.  6.     Details  of  Sprinkling-Piltbk  Nozzle 

level  held  against  the  vertical  guide  on  which  the  spindle 
moved,  and  metal  shims  were  used  to  adjust  the  machine 
to  the  required  position. 

The  sprinkling  filter  nozzles  used  are  a  modified  form 
of  the  nozzle  developed  at  the  Worcester  sewage-treatment 
works.  The  general  details  of  this  nozzle  are  shown  in 
Fig.  6.  The  patent  rights  in  the  nozzle  are  controlled  by 
Matthew  Gault,  Superintendent  of  Sewers,  Worcester, 
Mass. 

The  sewage-treatment  works  have  been  constructed 
under  the  supervision  of  David  A.  Hartwell,  Chief  Engi- 
neer, and  Harrison  P.  Eddy,  Consulting  Engineer.  The 
contractors  were  the  E.  H.  Newell  Co.  and  N.  S.  Brock. 
The  Resident  Engineer  was  Ernest  E.  Lothrop,  to  whom 
the  writer  is  indebted  for  suggestions  and  photographs. 


ia  Sts'eet  Cleasaiiras 


Philadelphia  is  one  of  the  few  large  American  cities 
uliere  practically  all  the  street-cleaning  work  is  done  by 
contract.  To  get  this  done  etficiently  by  short-term  agree- 
ments has  required  much  study  and  many  experiments 
on  the  part  of  William  H.  Connell,  Chief  of  the  Bureau 
of  Highways;  and  the  results  are  incorporated  in  the 
s])ecifications  for  the  current  year,  which  contain  many 
points  worth  noting.  Abstracts  of  some  of  the  more 
interesting  claiises  and  those  of  value  to  city  officials 
facing  the  same  problem  follow. 

The  contractor  is  not  allowed  to  sublet  his  contract. 
He  assumes  re.sponsibility  for  the  use  of  patented  materials 
or  processes.  He  is  liable  for  all  damage  done  by  his 
employees'  acts.  He  is  bound  to  observe  all  the  city 
and  state  public  health  laws.  City  officials  cannot  be 
interested  in  the  contracts. 
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Use  of  City  Water 
Water  from  the  city  low-pressure  tire  iiydrants  whirli 
have  been  specially  marked  for  street-cleaning  work, 
and  generally  are  not  less  than  one  to  a  block,  are  used 
without  charge  only  on  permit  issued  by  the  Bureau 
01  Water,  and  only  for  the  purpose  of  executing  the  work 
designated  in  the  specifications,  the  contractor  being 
liable  for  any  damage  done  to  the  hydrants  by  his 
employees.  Failure  to  use  a  standard  key  in  operating 
the  hydrants,  the  use  of  leaking  hose  or  hydrant  connec- 
tions, wasting  the  water,  iising  unmarked  hydrants,  or 
other  abuse  of  the  privilege  may  result  in  the  revocation 
of  the  permit.  The  city  may  revoke  the  permit  when 
circumstances  call  for  restriction  in  the  use  of  water. 

Annual  Inspection 
The  specifications  require  that  an  annual  inspection  in 
the  form  of  a  parade  shall  be  held  during  the  year  at 
a  time  designated  by  the  Chief  of  the  Bureau  of  High- 
ways. The  contractor  is  required  to  have  his  entire 
equipment  and  employees  present,  and  any  equipment 
or  men  absent  from  the  inspection,  or  equipment  or  men 
present  who  do  not  conform  to  the  requirements  of  the 
specifications,  are  subject  to  the  deductions  enumerated 
in  the  specifications.  On  the  day  of  the  inspection  the 
men  and  equipment  are  relieved  of  their  duties  only  for 
the  time  absolutely  necessary,  and  on  the  completion  of 
the  inspection  must  continue  their  work  for  the  full 
remainder  of  the  daj'. 

Reports  by  Contractor 

The  contractor  makes  daily  reports  to  the  Chief  of  the 
Bureau  on  approved  forms,  which  indicate  the  number 
of  men,  machines  and  vehicles  employed,  the  number  of 
loads  of  dirt  removed,  the  net  weights  of  each,  the  number 
of  sewer  inlets  cleaned  each  day  and  such  other  informa- 
tion as  may  be  requested.  The  contractor  also  furnishes, 
in  writing,  such  information  in  reference  to  the  conduct 
of  the  work  under  his  contract  as  may  be  required  from 
time  to  time  by  the  Chief  of  the  Bureau  of  Highways. 
If  such  information  is  not  supplied  within  two  weeks 
from  date  of  request  for  the  same,  the  city  may  retain 
such  payment  as  may  be  due  the  contractor  until  he  has 
supplied  the  information  requested. 

The  contract  may  he  annulled  at  any  time  for  failure 
to  commence  work  when  specified  or  to  prosecute  -work  to 
the  satisfaction  of  the  city  officials.  Failure  to  comply 
with  any  part  of  the  specifications  is  cause  for  the  city, 
after  giving  2-1-hr.  notice  to  the  contractor,  to  employ 
sufficient  force  to  have  the  work  properly  done  and  to 
pay  for  the  same  out  of  the  fund  deposited  by  the 
contractor  as  securitj'.    Payments  are  made  monthly. 

Qualifications  of  Employees 
All  employees  must  be  thoroughly  able-l)odied  and 
capable,  both  physically  and  mentally,  of  performing 
their  duties  to  the  satisfaction  of  the  Chief  of  the  Bu- 
reau of  Highways.  Any  employee  showing  evidence  of 
physical  or  mental  incapacity  is  to  be  discharged  upon 
the  demand  of  the  Chief  of  the  Bureau,  and  is  not  to  be 
re-employed  except  with  the  written  consent  of  the  Chief 
of  the  Bureau.  All  employees  must  be  able  to  speak 
English  satisfactorily.  None  but  citizens  of  the  United 
States  are  employed. 

Any  employee  who  neglects  his  duties,  or  uses  improper 
language,  or  is  under  the  influence  of  liquor  while  on 


duty,  or  accepts  or  demands  pay  from  citizens  for  service 
rendered,  or  falsifies  any  report  he  may  be  called  upon 
to  make,  is,  upon  demand  of  the  Chief  of  the  Bureau  of 
Highways,  to  be  at  once  discharged. 

i\ach  inspector,  superintendent  or  foreman  is  required 
to  wear  while  on  duty  a  dark-gray  uniform.  All  other 
employees  must  be  provided  at  all  times  with  uniforms 
approved  by  the  Bureau  of  Highways.  Uniforms  are 
to  be  kept  clean  and  must  not  be  worn  longer  than  one 
week  without  washing.  Each  employee  must  also  wear 
at  all  times  a  badge  on  his  hat  or  cap  having  thereon 
"D.  P.  W."  in  large  letters  and  "Bureau  of  Highways" 
in  small  letters,  also  the  number  of  the  street-clean- 
ing district,  preceded  by  "Dist.,"  and  a  serial  number. 
Each  employee  must  also  be  provided  with  a  suit  of 
oilskin  and  other  necessary  articles  to  protect  him  while 
working  during  inclement  weather. 

Equipment 

All  sprinklers,  cleaning  machines,  carts,  wagons  and 
other  vehicles  used  in  the  prosecution  of  the  work  under 
the  specifications  must  be  painted  in  colors  designated  by 
the  Chief  of  the  Bureau  of  Highways,  and  all  repainting 
during  the  life  of  the  contract  must  be  done  in  the  same 
colors.  All  equipment  is  to  be  painted  at  least  twice 
during  the  year  with  standard  paints,  specifications  for 
which  are  on  file  in  the  office  of  the  Bureau  of  Highways, 
and  must  be  painted  more  frequently  if  these  two  paint- 
ings do  not  preserve  the  permanency  of  the  distinguishing 
colors.  The  equipment  must  at  all  times  be  maintained 
in  a  cleanly  condition,  and  the  contractor  is  required  to 
install  adequate  cleaning  facilities  within  his  stable  or 
yard.     Cleaning  equipment  in  streets  is  not  permitted. 

Each  kind  of  equipment  is  defined  and  described  in 
detail,  including  squeegees,  flushers,  machine  brooms, 
sprinklers,  hand  machine  brooms  and  hand  brooms.  The 
contractor  is  required  to  keep  all  his  equipment  in  repair 
and  adjustment,  subject  to  city  inspection. 

Classification  of  Street  Cleaning 
The  city  is  divided  into  eight  districts,  and  the  kind 
and  amount  of  street  cleaning  to  be  done  in  each  are 
defined.  A  table  is  included  in  the  contract  giving  the 
areas  in  each  district  to  be  cleaned  every  day,  every  two 
days,  every  three  days  and  once  a  week.  The  day  working 
hours  are  7  a.m.  to  12  m.  and  1  p.m.  to  6  p.m.,  and 
the  night  hours,  7 :  30  p.m.  to  6  a.m.  The  work  includes 
cleaning  sidewalks  of  all  waste  paper  and  other  refuse 
and  in  ^vinter  snow  removal  from  the  streets. 

Liquidated  Damages 
The  amounts  of  liquidated  damages  for  each  kind  of 
neglect,  or  failure  to  comply  with  the  specifications,  are 
parts  of  the  contract.  There  are  38  of  these  sums  specified 
for  various  infringements  of  the  contract  specifications, 
and  these  varj-  from  $25  a  day  for  neglect  to  make  daily 
reports  to  50c.  a  day  for  failure  of  employees  to  wear 
badges  and  the  prescribed  uniform  in  a  cleanly  condition. 
For  instance,  failure  to  provide  machine  brooms  with  dust 
guards  entails  a  loss  to  the  contractor  of  $1  a  day  for 
each  machine  so  operated.  For  cleaning  streets  without 
sprinkling  (unless  so  authorized)  $1  per  square  or 
part  of  square  so  cleaned  is  charged  against  the  con- 
tractor. For  not  properly  loading  street  dirt  into  wagons 
or  carts  or  spilling  the  dirt  50c.  is  charged  for  each  offense. 
These  are  random  illustrations. 
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T^^©  ILarge  Irriigs^tlioini  Project 

Bv  Mii,\N  NiKoLiTCH*,  Assoc.  .M.  Am.  Soc.  C.  E. 


S]'.\0PS1S — Immense  areaa  of  dry  land  are  being 
hroiiffhi  under  irrigation  by  the  Russian  Govcrn- 
;,cn'l.  Of  two  projects  to  be  described,  that  on  the 
Golodnaya  Soeppe,  in  Turkestan,  reclaims  for  the 
present  some  125,000  acres,  while  the  one  on  the 
Mugan  Steppe,  which  borders  the  Caspian  Sea. 
reclaims  1,65,000  acres.  The  Golodnaya  Project, 
here  described,  is  a  relatively  simple  one,  consist- 
ing of  head-gates,  S2.6  miles  of  main  canals,  110 
miles  of  distributary  and  main-drainage  canals  and 
ISO  miles  of  laterals  and  sccondary-drainagp 
canals.  The  Mugan  Steppe  Project,  which  will  be 
described  in  a  later  issue,  is  more  complex,  com- 
prising four  independent  canal  systems. 

AYithin  the  limits  of  the  Riis.sian  Empire,  stretching 
from  the  17th  to  the  191st  meridian  and  from  the  35th 
to  the  78th  parallel,  there  is  a  great  variety  of  climates. 
Speaking  broadly,  the  average  yearly  rainfall  varies  be- 
tween 16  and  28  in.,  with  the  e.xception  of  the  western 
provinces  of  European  Russia,  where  the  rainfall  rises 
above,  and  Caucasia  and  Turkestan,  where  it  drops  below 
that  figure. 

The  greater  part  of  southwestern  European  Russia 
belongs  to  the  zone  where  agriciilture  is  partly  dependent 
upon  irrigation.  Turkestan  and  the  eastern  part  of  Trans- 
caucasia are  representatives  of  arid  lands  in  the  true 
sense  of  the  word  and  require  complete  irrigation  for  ex- 
istence. 

It  is  very  probable  that  in  old  times  a  certain  portion 
of  now  desert  lands  in  Turkestan  and  Caucasia  were 
irrigated,  but  there  are  no  means  of  judging  of  their 
magnitude.  The  most  prosperous  provinces  of  Turke- 
stan, like  Samarkand,  Tashkent  and  Fergana,  have  been 
irrigated  from  time  immemorial  and  are  still  supplied 
with  water  by  primitive  native  canals.  The  water-sup- 
ply for  irrigation  in  Turkestan  is  mostly  derived  from 
small  mountain  rivers  at  their  emergence  upon  the  plains. 
Although  the  small  rivers  are  almost  used  up,  the  large 
ones  are  scarcely  touched. 

It  is  certain  that  there  is  more  land  in  Turkestan 
than  can  be  supplied  with  water.  The  six  great  rivers 
of  Turkestan  and  Transcaucasia — Illi,  Choo,  Sir-Daria, 
Amu-Daria,  Arrax  and  Kura — have  a  total  annual  runoff 
of  about  93,000,000  acre-ft.,  which  can  all  be  used  for  ir- 
rigation. Altogether  the  water-supply  of  Turkestan  is 
sufficient  for  many  millions  of  acres. 

With  the  exception  of  native  works,  the  art  of  irri- 
gation is  quite  new  in  Russia  and  almost  entirely  con- 
fined to  government  enterprises.  It  might  be  safely  said 
that  there  is  not  a  single  private  enterprise  of  importance. 
The  first  large  irrigation  project  in  Russia  was  the  irri- 
gation of  the  Imperial  Domains  on  the  Murgab  River, 
de.scribed  in  Engixeehixg  News,  of  Apr.  4,  1912. 

The  two  irrigation  projects  here  described  are,  so  to 
say,   pioneer  projects  and  do  in   no   way   represent  the 

•Chief  Engineer,  Northern  Scmiretchensk  Irrigation  Pro- 
ject, Verny,  Turkestan,   Russia. 


standard  work  of  the  Russian  Reclamation  Service.  They 
were  begun  with  small  means,  and  could  be  seriously  at- 
tended to  only  in  the  last  two  or  three  years.  The  sys- 
tematic work  of  the  Reclamation  Service  was  begun  only 
a  few  years  ago,  but  it  has  already  developed  to  great  pro- 
portions, promising  to  give  excellent  results.  At  the  head 
of  the  Reclamation  Service  are  Prince  V.  Masalsky  and 
S.  P.  ;\Iaximoff,  M.  Am.  Soc.  C.  E. 

What  is  known  as  the  Golodnaya  Steppe  occupies  the 
country  inclosed  between  the  Sir-Daria  River,  the  Turke- 
stan Mountain  range  and  the  Kizil  Kum  De.sert.  It  i- 
situated  between  the  40th  and  41st  parallels  and  has  an 
average  altitude  of  927  ft.  above  sea  level.  The  total 
area  of  this  country  is  about  1,900,000  acres,  but  not  all 
of  it  can  be  irrigated.  With  the  completion  of  the  north- 
eastern Golodnaya  Steppe  irrigation  project,  about  218,- 
700  acres  will  be  reclaimed.  Surveys  and  designs  for 
the  other  portions  of  the  steppe  are  under  way,  and  in 


Fig.  ]. 


JIap  of  Golodnaya  Steppe  Irrigation' 
Project,  Russia 


the  near  future  a  great  portion  of  the  former  arid  waste 
will  be  brought  under  irrigation.  The  situation  of  the 
Golodnaya  Steppe  between  the  rich  provinces  of  Tash- 
kent, Samarkand  and  Fergana,  with  which  it  is  tied  by 
railroad  lines,  together  with  rich  soil  and  favorable  cli- 
matic conditions,  guarantees  the  success  of  the  enter- 
prise. 

The  climate  of  the  Golodnaya  Steppe  is  continental 
and  is  characterized  by  extremes.  The  summers  are  long 
and  hot;  the  winters  are  sometimes  very  cold.  The  tem- 
perature reaches  as  high  as  108°  F.  in  the  shade  and  as 
low  as  — 20°  F.  The  maximum  mean  monthly  temper- 
ature for  a  period  of  seven  years  was  83°  F.,  while  the 
minimum  was  19.2°  F.  Low  temperatures  last  but  a 
short  time.  The  summer  heat,  on  the  contrary,  extends 
over  a  long  period  of  the  year.  An  average  for  seven 
years  shows  that  the  number  of  days  without  frost  in 
the  Golodnaya  Steppe  is  209. 

The  precipitation  is  comparatirely  small,  and  the 
greatest  portion  of  it  occurs  in  the  winter.  The  average 
rainfall  for  five  years  was  13.3  in.,  but  for  a  longer  per- 
iod of  observation  it  would  probably  be  less.      Of  this 
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aiiiimiit  "Illy  n. .').")  in.  fell  (liiriiiji  .luiu',  .Inly,  Aii.irusl 
and  Sepk'iuber. 

The  low  raiiir;ill,  tlic  i,MTa(  (lrviu\'^s  ol'  tlic  nir  jiikI  the 
faet  that  the  dry  period  of  the  year  coineides  with  hiph 
temperatures  make  irrigation  a  necessity.  For  only  a 
short  time  durinp-  the  early  spring  tlio  steppe  is  covered 
with  luxuriant  vegetation,  but  in  May  the  sun  and  the 
lack  of  moisture  turn  it  into  a  desert-like  area,  fully 
justifying  its  name,  the  Steppe  of  Hunger. 

The  water-supply  for  the  Golodnaya  Steppe  is  di- 
\erted  from  the  Sir-Daria  River,  the  only  stream  which 
ran  insure  a  supply  to  a  large  area.  Sir-Daria  rises  in 
the  mountains  of  the  Central  Tian-shan,  where  its  two 
branches  are  known  as  Narin  and  Kara-Daria.  Both  are 
torrential  in  character  in  their  upper  courses.  After 
leaving  the  mountains,  each  river  nms  through  the  prov- 
ince of  Fergana,  where  a  great  portion  of  the  Kara-Daria 
is  u.sed  for  irrigation  by  the  native  works.  The  Sir-Oaria, 
made  up  by  the  junction  of  the  Narin  and  the  Kara-Daria, 


The  maximum  discharge  occurs  in  May  and  June  and 
Ibc  minimum  in  .January.  During  the  period  1903-19HI 
a  uui.ximum  of  109,000  sec. -ft.  has  been  observed,  while 
during  the  same  time  the  minimum  was  fi860  scc.-ft. 

llisTonY — Tli(!  art  of  irrigation  has  been  practiced  in 
Turkestan  from  very  early  times.  Large  areas  that  are 
now  abandoned  and  desert-like  have  been  reclaimed  in 
the  past.  Still,  the  Golodnaya  Steppe  does  not  seem 
to  have  been  irrigated  to  a  large  extent,  although,  judg- 
ing by  existing  legends,  attempts  to  that  end  were  not 
lacking.  The  fact  that  the  river  lies  .some  50  ft.  below 
the  floor  of  the  Golodnaya  Steppe  made  it  difficult  for 
native  engineers  to  bring  the  water  to  the  steppe,  and 
all  attempts  resulted  in  a  few  small  canals,  their  remains 
still  being  traced  in  the  steppe.  Only  the  lowland  along 
the  river  and  the  area  near  the  mouth  of  caiions  of  the 
small  mountain  rivers  were  irrigated  to  .some  extent. 

^^'ith  the  Russian  occupation  of  the  country  the  idea 
of  reclaiming  the  Golodnaya  Steppe  by  the  water  of  the 
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Pig.  2. 

(The  structure 


View  of  Head-Gates  of  Golodnaya  Irrigation  Project 

vas  offlciaUy  opened  on  Oct.  5,  1913,  in  the  presence  of  many  state  officials) 


flows  for  some  distance  through  Fergana,  and  after  pass- 
ing the  mountain  Mogol  Tau,  enters  the  great  central 
Asiatic  plain,  through  which  it  runs  for  about  810  miles 
to  the  Aral  Sea.  The  total  length  of  the  river  is  about 
1430  miles. 

The  Sir-Daria  owes  its  waters  to  the  melting  of  snow  in 
the  high  mountains.  Its  high-water  period  occurs  in 
summer,  when  mostly  needed  for  irrigation. 

The  discharge  of  the  river  has  been  regularly  ob- 
served since  1903.  In  the  following  table  are  given 
mean  annual  discharges  of  the  Sir-Daria  for  a  period  of 
eight  years,  according  to  the  reports  of  the  Turkestan 
hydrometric  service : 

ANNUAL,    discharges   OP    SIR-DARIA    RIVER    PROM    190:i 

TO    1910 

(Gaged  at  the   head  of  the   main    canal) 


Discharge, 
Tear  Sec.-Pt. 

1903   27.000 

1904    22,400 

1905   22,500 

1906   17,100 


Discharge, 
Year  Sec.-Pt. 
1907 22,400 

1908    33,500 

1909    22,400 

1910    23,000 


Sir-Daria  was  renewed.  During  the  last  40  years  several 
attempts  have  been  made,  but  owing  to  various  un- 
fortunate circumstances,  most  of  them  proved  failures. 
Only  the  Canal  Emperor  Nicholas  I  was  successfully  com- 
pleted.   It  irrigates  an  area  of  about  32,400  acres. 

The  first  steps  toward  irrigating  large  areas  of  the 
Golodnaya  Steppe  by  the  government  date  back  to  1895, 
when  the  first;  well-organized  parties  were  sent  there. 
The  actual  work  of  construction  of  the  Northeastern 
Golodnaya  Steppe  project  began  in  1901,  and  was  prose- 
cuted slowly  on  account  of  lack  of  funds  until  1911,  when 
the  first  large  appropriation  was  made  and  the  work 
vigorously  resumed.  By  the  end  of  1913  most  of  the 
work  was  completed.  The  area  thus  brought  under  cul- 
tivation is  121,500  acres,  not  counting  32,400  acres,  dom- 
inated by  the  Canal  Nicholas  I,  which  is  to  be  incor- 
porated into  this  system. 

General  Features  of  the  Project — Generally 
speaking,  the  project  (see  map.  Fig.  1)  comprises  head- 
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gates,  a  main  canal  33. t!  miles  lony.  distriUutai-ies  aud 
main  drainage  canals  110  miles  long,  laterals  and  sec- 
ondary drainage  channels  about  870  miles  long,  regu- 
lators, outlets,  bridges,  etc. — altogether   510   structures. 

During  the  construction  about  17,500,000  cu.yd.of  earth 
had  to  be  moved,  of  which  46%  was  from  the  main  canal. 
The  total  area  covered  by  the  canal  is  about  218,700  acres, 
but  only  some  125,000  acres  is  supposed  to  be  actually 
irrigated  at  one  time.  The  cost  of  the  works  is  esti- 
mated to  be  $3,660,000,  or  a  unit  cost  of  $29.28  per  acre 
of  irrigated  land. 

He.vd-AVorks — No  dam  is  provided,  and  in  order  to  as- 
sure the  full  supply  to  the  canal  during  the  lowest  water 
stand  in  the  river,  even  when  other  irrigation  projects 
along  the  upper  course  of  the  Sir-Daria  are  realized,  the 
sill  of  the  intake  gates  is  placed  at  about  the  bottom  eleva- 
tion of  the  river.  This  has  resulted  in  a  maximum  head 
against  the  gates  of  about  21.7  ft. 

The  head-gates  (Pig.  2)  are  similar  to  those  used  on 
irrigation  canals  in  India.  They  consist  of  15  open- 
ings, 6.3x10.50  ft.,  separated  by  masonry  piers  28.70  ft. 
high  and  3.50  ft.  thick.    The  piers  rest  upon  a  heavy  con- 


area,  mostly  in  cut,  also  in  combined  cut-and-fill  section. 
Toward  the  end  the  canal  extends  through  several  deep 
cuts,  of  which  tlie  deepest  is  about  53  ft. 

The  dimensions  of  the  main  canal  have  been  designed 
according  to  the  material  in  which  the  canal  is  located. 
The  bottom  width  varies  from  56.70  to  98  ft.  The  depth 
ranges  from  5.25  to  9.45  ft.  The  adopted  grade  is 
rather  higher  than  is  connnonly  used  for  canals  of  this 
size,  varying  from  0.0001  to  0.0007.  The  discharging 
capacity  of  the  canal  is  said  to  be  not  less  than  1715  sec.- 
ft.  \A'here  the  canal  is  made  in  cut  it  is  given  side  slopes 
of  IV2  '■  1  and  in  deep  cuts  above  the  water  surface  I/4 :  1. 
Embankments  are  made  with  side  slopes  of  2 : 1  and  have 
a  top  width  of  21  ft. 

The  total  earthwork,  in  amount  of  8,130,000  cu.yd., 
cost  $1,215,000.  About  266,000  cu.yd.  of  excavation  in 
gravel  and  conglomerate  at  the  head  of  the  canal  has 
been  done  with  a  steam  shovel.  For  the  remaining  part 
hand  labor  has  been  used  exclusively. 

The  Distributary  System — At  the  23d  mile  the 
main  canal  is  divided  into  two  branches,  which  are  prac- 
tically two  main  canals.     The  Right  Branch  was  com- 
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Fic;-.  :;  A\n  1.     Views  on  Golodnaya  Steppe  Irrigation  Project,  Russia 

(left) — The  Lubeck  excavator.     Fig.  4   (right) — A  regulator  at  the  head  of  a  distributing  canal) 


Crete  foundation  8.75  ft.  thick,  which  is  faced  by  granite 
blocks  1.05  to  1.75  ft.  thick.  The  entrance  to  the  canal 
is  regulated  by  steel  gates  raised  by  a  traveling  winch 
from  the  working  platform.  A  row  of  stop  logs,  placed 
in  the  front  of  the  gates,  is  provided  to  prevent  the  debris, 
carried  on  the  bottom  of  the  river,  from  entering  the 
canal,  and  to  help  in  obtaining  relatively  clear  water 
from  the  surface.  To  reduce  the  effect  of  the  falling 
water  upon  the  floor,  provision  is  made  for  another  row 
of  stop  logs  in  the  rear  part  of  the  piers,  by  means  of 
which  a  kind  of  water  cushion  is  created.  For  a  distance 
of  2450  ft.  below  the  head-gates  the  bottom  and  the  slopes 
of  the  canal  are  protected  by  rubble  masonry,  concrete 
and  riprap.    The  cost  of  the  structure  was  $288,000. 

The  Maix  Canal — The  floor  of  the  Golodnaya  Steppe 
below  the  head-gates  is  about  56  ft.  higher  than  the  alluv- 
ial lowland  along  tlie  river.  The  length  of  the  main 
canal  from  the  head-gates  to  the  point  where  it  emerges 
upon  the  steppe  and  is  divided  into  two  main  distribu- 
taries is  about  23  miles. 

The  first  part  of  the  canal  is  made  in  conglomerate  and 
gravel,  after  which  the  canal  runs  through  the  lowland 


pleted  early  last  year  (May  16,  1914),  while  the  other 
liranch  is  only  partly  completed  with  a  view  to  fu- 
ture extensions.  The  topography  of  the  country  allowed 
of  so  locating  the. canals  as  to  enable  them  to  supply  the 
water  to  laterals  on  either  side. 

The  Right  Branch  is  designed  to  have  a  capacity  of 
600  sec.-ft.;  the  Left  Branch,  of  1294  sec.-ft.  The  Right 
Branch  has  a  length  of  29.3  miles,  besides  two  main  lat- 
erals, while  the  Left  Branch  is  33.3  miles  long.  The 
cross-section  of  both  branches  is  so  designed  that  the 
water  is  mostly  above  the  surface  of  the  surrounding 
country.  Of  3,660,000  cu.yd.  moved  from  the  canal 
cross-section  and  borrow-pits,  about  2,950,000  cu.yd.  were 
used  in  embankments.  The  top  width  of  the  embank- 
ments is  from  10.50  to  17.50  ft.  and  the  side  slopes  are 
2 : 1.    The  grades  vary  from  0.0001  to  0.0005. 

The  water  .surface  in  the  canal  being  well  above  the 
ground  surface,  special  care  was  exercised  to  obtain  tight 
embankments  by  thorough  wetting  and  tamping.  A 
special  feature  of  building  embankments  on  several  canal 
sections  was  to  provide,  by  means  of  low  embankments, 
basins  of  the  required  width  and  to  dump  earth  into 
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them  and  allow  it  to  settle  under  water,  after  which  the 
water  was  drained  off.  The  embankments  obtained  in 
this  way  are  said  to  be  more  satisfactory  than  those  made 
hv  common  methods  of  wetting  and  tamping. 

So  far  the  lateral  system  is  built  to  deliver  water 
to  units  of  ;iTO  acres,  but  as  the  land  is  to  be  sold  in 
units  of  8  to  10  dessetins,  or  about  21.fi0  to  27  acres,  it 
is  very  probable  that  the  government  is  going  to  construct 
the  lateral  system  to  suit  this  subdivision,  leaving  only 
the  farmers'  ditches  to  private  initiative. 

The  lateral  outlets  are  of  concrete  or  reinforced  con- 
crete, controlled  by  steel  gates.  With  the  completion  of 
the  system  there  will  be  about  293  miles  of  laterals  and 
"i  10  outlets. 

During  the  construction  of  the  distributary  system 
both  hand  and  machine  work  were  used.  Three  excava- 
tors of  the  type  shown  by  the  view.  Fig.  3,  were  installed, 
and  gave  fairly  good  results. 

Draix.\ge  System — The  small  slope  of  the  country, 
the  proximity  of  ground  water,  the  presence  of  alkali  and 
the  possibility  of  increasing  it  with  the  use  of  irrigation, 
but  especially  the  aim  to  improve  the  alkali  soil  by  thor- 
ough drainage,  have  imposed  the  necessity  of  designing 
and  building  a  complete  drainage  system  at  the  same 
time  as  the  irrigation  system. 

The  main  drainage  channel  is  excavated  in  the  valley 
between  the  Right  and  Left  Branches.  It  is  35.8  miles 
long  and  has  a  discharge  of  515  sec.-ft.  With  a  small 
exception  the  entire  irrigated  area  drains  into  it.  The 
total  length  of  drainage  canals  and  ditches  amounts  to 
about  537  miles.  The  object  of  the  drainage  system  is 
not  only  to  take  care  of  the  surplus  water  in  the  soil, 
but  also  of  one  part  of  the  surface  water,  which  is  going 
to  be  wasted  through  the  main  collector  into  the  river. 

Structures — With  the  exception  of  the  head-gates, 
there  are  no  structures  of  special  interest.  (See  Fig.  2 
for  head-gates  and  Fig.  i  for  a  minor  head-gate  or  regu- 
lator at  the  head  of  a  small  canal.)  For  building  mater- 
ial, concrete  and  reinforced  concrete  were  used  for  per- 
manent bridges,  regulators  and  outlets.  Concrete  and 
rubble  masonry  were  used  in  substructures  of  steel  bridges 
under  railroad  tracks ;  common  and  adobe  brick  for  build- 
ings, and  wood  for  temporary  bridges. 

Future  Extensions — By  the  project  just  completed, 
only  the  northeastern  part  of  the  Golodnaya  Steppe  is  ir- 
rigated ;  but  simultaneously  with  the  construction  other 
large  areas  of  the  steppe  have  been  surveyed,  and  at  the 
time  of  writing  the  designs  are  being  prepared.  In  the 
near  future  there  will  be  about  1,323,000  acres  of  irri- 
gated land  in  this  part  of  Turkestan.  Of  the  total 
acreage  it  is  estimated  that  594,000  acres  are  in  the  north- 
ern part  of  Golodnaya  Steppe ;  648,000  acres  in  its  south- 
ern part,  and  about  81,000  acres  are  situated  on  the  right 
bank  of  the  Sir-Daria,  which  is  also  called  the  Dalverzin 
Steppe. 

For  ihis  great  undertaking  some  change  must  be  made 
in  the  adopted  type  of  the  head-works,  which  are  not  de- 
signed to  meet  the  requirements  of  a  large  project.  Very 
probably  a  dam  will  be  built  across  the  river  at  or  above 
the  present  head-gates.  By  means  of  the  dam,  water  can 
be  taken  direct  to  the  floor  of  the  Golodnaya  Steppe.  The 
drop  thus  created  in  the  canal  can  be  utilized  for  gen- 
erating power,  which  again  can  be  used  for  pumping. 

The  ionstruction  of  the  project  has  been  made  under 
the  chief  engineer,  F.  Tolmacheff,  and  the  assistant  chief 


engineer,  A.  Kursish,  to  whom  the  author  is  indebted 
for  many  data.    The  contractor  was  S.  N.  Chaetl:'. 
I  The  Muf/an  Steppe  Project  will  be  described  laier.J 

K^i]lt<='Up  Gs&.s'  WBixeefls  Declared! 
S  Kaadl  eqfuiiBi^e 

Steel-railway-car  wheels  built  up  with  a  east  hub, 
rolled  tire  and  thin  cheek  plates  have  been  declared  of 
insufficient  strength  for  present  requirements.  This 
statement  is  made  by  H.  W.  Belknap,  Chief  of  the  Divi- 
sion of  Safety,  and  J.  E.  Howard,  Engineer-Physicist, 
Interstate  Commerce  Commission,  as  the  result  of  in- 
vestigations following  the  derailment  of  a  passenger 
train,  caused  by  a  broken  wheel,  on  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  at  Oakwood,  Wis.,  on  Jan.  30, 
1915. 

After  this  accident  the  tire  of  the  wheel  causing  the 
trouble  was  found  broken  in  four  pieces,  three  of  which 
were  recovered  in  850  ft.  back  along  the  track.  The  re- 
maining piece  has  not  been  found.     The  construction  of 


Elevation  and  Section  of  Built-Up  Wheel  Which 
Failed  at  Oakwood,  Wis. 

the  broken  wheel  was  as  showTi  in  the  accompanying 
sketch.  Besides  the  four  radial  fractures,  which  all 
passed  through  bolt  holes,  the  tire  web  was  cracked 
from  each  bolt  hole  to  the  inner  circumference.  The 
broken  pieces  of  tire  assumed  a  radius  of  curvature 
slightly  less  than  when  intact,  indicating  internal  stresses. 
Lack  of  rigidity  and  of  unity  of  action  in  the  built-up 
wheel  were  shown  by  brightened  plate  metal  around  the 
outer  bolt  holes  and  by  shoulders  where  the  inner  edge  of 
the  tire  web  bore.  The  mate  to  the  broken  wheel  (on  the 
same  axle)  was  found  to  have  incipient  cracks  at  each 
bolt  hole  of  the  tire,  though  otherwise  intact.  The  total 
travel  of  the  broken  wheel  was  276,400  mi.,  correspond- 
ing to  170  million  revolutions.  The  loads  ranged  from 
9375  to  11,250  lb. 

Twenty  similar  wheels  which  had  been  removed  (for 
cause)  from  service  were  examined,  and  half  were  found 
defective,  56  incipient  cracks  being  seen  in  the  interior  of 
the  webs  and  19  full  fractures.  All  the  tires  examined 
showed  internal  stress,  due  to  cold  rolling  in  service.  One 
tire  through  which  a  radial  cut,  3  in.  wide,  was  made 
sprung  together  \%  in. 

The  presence  of  incipient  fractures  cannot  be  detected 
by  hammer  test  or  external  inspection — only  by  partial 
dismantling  of  a  wheel.  The  critical  places  in  the  con- 
struction are  hidden  by  plates  and  bolts.  While  wheels 
of  this  type  are  reported  as  not  being  used  as  much  as 
formerly,  the  investigators  recommend  inspection  of  the 
niotal  at  bolt  holes  as  a  safetv  measure. 
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In  the  Federal  valuation  work  now  under  way  tlie 
Interstate  Commerce  Commission  and  tlie  railways  of 
this  country  are  engaged  iipon  an  undertaking  of  great 
magnitude,  and  one  for  which  there  have  been  no  well- 
established  precedents  in  this  or  any  other  country. 

The  first  state  valuation  of  railways  was  made  in  Texas 
in  189-t  for  the  regulation  of  security  issues.  This  work 
was  taken  up  in  Michigan  in  1000  and  in  Wisconsin  in 
15)03  for  ta.xation  purposes,  and  in  Minnesota  in  1907 
in  connection  with  revision  of  rates.  Valuations  have 
also  been  made  in  Washington,  New  Jersey,  South 
Dakota,  Nebraska,  Kansas,  Oklahoma  and  California  for 
various  purposes. 

The  trend  toward  a  Federal  valuation  of  all  railroad 
properties  in  the  United  States  began  with  recommenda- 
tions in  the  early  reports  of  the  Interstate  Commerce 
Commission  that  such  work  be  iindertaken.  In  1900  the 
Interstate  Commerce  Commission  made  an  investigation 
of  the  value  of  all  railroad  jiroperties  as  indicated  by 
market  prices  of  securities,  and  expanded  this  work  in 
cooperation  with  the  Census  Office  in  1904.  President 
Roosevelt  in  ilarch,  1906,  wrote  to  the  Interstate  Com- 
merce Commission  stating  that  it  seemed  to  him  to  be 
desirable  to  have  a  valuation  made,  and  in  December, 
1906,  and  again  in  December,  1907,  Senator  La  Follette 
introduced  bills  providing  for  such  a  valuation.  The 
final  bill  which  has  resulted  in  this  work  being  under- 
taken was  approved  by  the  President  Mar.  1,  191-3.  There 
is  nothing  in  the  act  which  specifies  the  purpose  for 
which  this  valuation  is  to  be  made.  The  results  may  be 
used  for  any  of  the  following  purposes:  Taxation, 
rate-making,  control  of  security  issues  and  state  owner- 
ship. 

The  provisions  of  the  act  require  the  ascertainment  of 
the  original  cost  to  date,  the  cost  of  reproduction  new,  the 
amount  of  depreciation,  and  other  values  and  elements 
of  value.  It  also  provides  for  investigation  into  the 
financial  and  corporate  histories  of  the  properties  and 
a  study  of  the  amount  and  nature  of  public  aid  given 
in  connection  with  the  construction  of  railroads.  The 
act  provides  that  after  the  commission  has  made  its  in- 
vestigation and  has  arrived  at  a  determination  of  the 
value  of  any  property,  public  notice  of  the  same  shall  be 
given,  and  the  carrier  is  allowed  30  days  to  either  accept 
or  appeal  from  the  findings  of  the  commission.  It  is 
this  provision  that  makes  it  so  necessary  for  the  carriers 
to  have  their  own  organizations  to  follow  closely  the 
work  of  the  commission's  employees,  so  as  to  be  prepared 
when  the  valuation  is  announced  to  either  accept  or 
reject  it. 

The  Government  organization  for  this  work  consists 
of  a  director  of  valuation  assisted  by  an  advisory  board 
and  an  attorney,  an  engineering  board,  an  accounting 
board,  and  a  land  board,  as  well  as  a  number  of  men  for 
special  purposes;  as,  for  instance,  a  cost-data  bureau  has 
recently  been  established  to  make  a  study  as  to  unit  prices 
to  be  applied  to  construction  quantities.  Charles  A. 
Prouty,  who  was  a  member  of  the  Interstate  Commerce 

•From  a  paper  presented  before  the  BInghamton  Engineer- 
IniET  Society, 

tChalrman  of  Valuation  Committee,  Delaware  &  Hudson 
To.   Albany,  N.    V. 


Commission  at  the  time  of  the  passage  of  the  Valuation 
Act,  is  director  of  valuation.  The  country  has  been 
divided  into  five  districts,  each  containing  about  .50,000 
mi.  of  railroad.  These  districts  are  known  as  the  Eastern, 
Southern,  Central,  Western,  and  Pacific.  The  engineer- 
ing board  consists  of  five  members,  each  member  having 
charge  of  one  of  the  districts. 

Each  member  of  the  engineering  board  is  assisted  by  a 
district  engineer,  who  is  in  charge  of  all  the  field  organi- 
zations for  his  district. 

All  the  members  of  the  engineering  board  and  the 
district  engineers  have  had  considerable  experience  in 
railroad  work.  Of  the.se  ten  men,  nine  are  members  of 
the  American  Society  of  Civil  Engineers.  The  organiza- 
tion for  each  district  consists  of  a  number  of  engineers 
having  varied  duties.  There  is  an  assistant  district 
engineer,  civil,  structural,  signal,  mechanical,  electrical, 
bridge,  roadway  and  track,  field,  and  office  engineers. 
architects,  inspectors  of  motive  power  and  car  equipment, 
and  numerous  engineers  filling  positions  in  the  field 
parties. 

Parties  have  been  sent  out  ou  several  railroads  in  each 
district  to  make  the  actual  field  surveys  and  field  in- 
ventory. A  field  party  generally  consists  of  ten  men 
divided  into  squads  or  groups,  some  of  which  do  cross- 
sectioning,  others  chaining,  and  others  miscellaneous  field 
and  computation  work.  All  of  the  engineers  employed 
in  this  work,  with  the  exception  of  the  members  of  the 
engineering  board  and  the  district  engineers,  have  been 
selected  through  the  Civil  Service  Commission  at  Wash- 
ington, Many  of  the  higher  rated  engineers  have  been 
.selected  by  the  Civil  Service  Commission,  not  by  means 
of  examination  but  through  selection  base^  on  study  of  a 
man's  record  as  submitted  by  himself  and  as  given  by 
references  to  whom  he  may  have  referred  the  commission 
in  connection  with  his  application.  For  the  junior 
positions,  regular  written  examinations  have  been  sub- 
mitted, and  the  result  of  such  examination,  together  with 
a  man's  record  as  to  education  and  experience  and  recom- 
mendations by  his  references,  has  established  a  basis 
for  selection. 

So  far  as  the  work  has  been  undertaken  by  the  Govern- 
ment in  the  field,  it  has  been  to  make  a  very  careful  and 
minute  survey  of  all  physical  property.  This  involves 
cross-sectioning  of  the  entire  road  and  careful  compilation 
of  quantities  of  cuts  and  fills  and  the  classification  of 
materials.  All  bridges  and  buildings  are  measured;  all 
tracks  and  various  units  that  go  to  make  up  the  track, 
such  as  weight  of  rail,  number  of  ties,  frogs  and  switches, 
spikes,  fastenings  of  all  kinds,  and  depth  and  character 
of  ballast,  are  noted,  and  proper  allowance  is  made  in 
compilation  of  quantities  in  connection  with  each  item. 
No  attempt  has  thus  been  made  to  establish  uniform 
prices  to  apply  to  the  units  found  by  the  field  survey. 
This  is  probably  a  question  that  Avill  require  careful  con- 
sideration and  conference  between  the  Government 
engineers  and  the  carriers.  The  Government  has.  as 
before  stated,  established  a  bureau,  the  sole  duty  of  which 
is  to  investigate  unit  costs,  and  this  work  is  in  the  hands 
of  men  who  are  undoubtedly  well  suited  to  handle  this 
question. 

Survey  parties  were  placed  in  the  field  by  the  Govern- 
ment in  1914,  and  work  has  been  in  progress  on  about 
16  different  lines.  Field  work  has  been  practically  com- 
pleted on  six  railways,  about  3800  mi.  of  line. 
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Cost  of  the  Work 

When  it  was  first  suggested  that  a  valuation  should  be 
undertaken  of  all  the  railroads  in  the  United  States, 
Professor  Adams,  statistician  of  the  Interstate  Connnerc.p 
Commission,  stated  his  belief  that  the  work  could  be  done 
at  about  the  same  cost  as  the  work  that  was  completed 
in  Jlichigau  at  about  that  time,  about  $5  per  mile  or 
$1,250,000  for  the  whole  countr}',  and  that  the  cost  to 
the  railroads  would  probably  be  as  much  more.  The  costs 
of  all  state  appraisals  had  been  not  to  exceed  $10  per  mile, 
and  in  Texas  as  low  as  $2  per  mile,  indicating  a  very 
incomplete  method  of  doing  the  work.  In  1912  Interstate 
Commerce  t'onnnissioner  Clements  stated  that  the  cost 
would  probably  approximate  $3,000,000  and  the  length 
of  time  to  do  the  work  would  be  three  years,  although  he 
afterward  stated  that  the  cost  might  run  up  to  $5,000,- 
000  and  the  time  to  five  years.  Interstate  Commerce 
Commissioner  Meyer  at  about  the  same  time  stated  that 
the  cost  would  probably  be  as  high  as  $5,000,000  for  the 
Government  and  that  it  would  cost  the  railroads  as  much 
more  and  take  four  years  to  complete  the  work.  Railroad 
otficials  who  appeared  before  the  Senate  committee  at 
hearings  on  the  bill  which  was  finally  passed  also  greatly 
underestimated  the  cost,  as  they  stated  that  the  work 
would  cost  the  railroad  companies  and  the  Government 
each  about  $3,000,000. 

In  August,  1913,  after  the  passage  of  the  act  and  wlien 
the  plans  were  fairly  well  formulated  as  to  the  method  of 
handling  the  work,  the  Interstate  Commerce  Conmiission 
estimated  that  the  Government  expenditure  would  be 
from  $10,000,000  to  $15,000,000  and  that  the  work  would 
take  about  seven  years  to  complete.  A  year  and  a  half 
after  the  passage  of  the  act  Director  Prouty  in  his  speech 
before  the  National  Association  of  Railway  Commissioners 
on  Nov.  17,  1914,  stated  that  the  expense  to  the 
Government  would  be  about  $16,000,000  for  obtaining 
cost  of  reproduction  and  for  the  accounting  work  and 
that  it  was  likely  the  cost  to  the  railroads  would  be  from 
>;25,000,000  to  $35,000,000,  which  would  mean  a  total 
rost  of  nearly  $50,000,000 — quite  a  different  estimate 
from  that  made  at  the  time  of  the  passage  of  the  act. 
As  to  the  length  of  time  that  it  will  take  to  do  this  work, 
two  v'ears  have  elapsed  since  the  passage  of  the  act,  and 
up  to  about  the  first  of  January  field  work  has  been  com- 
pleted on  about  11,000  mi.  Allowing  a  year  to  get  the 
work  under  way,  it  is  safe  to  state  that  11,000  mi.  has 
been  completed  in  one  year.  Directer  Prouty  has  stated 
that  sufficient  parties  should  be  in  the  field  by  July  1, 
1915,  to  complete  4000  mi.  per  month,  or  48,000  per 
year,  which  would  mean  that  from  July  1,  1915,  it  will 
take  practically  five  years  to  complete  the  work.  This 
estimate  is  based  on  past  results,  generally  on  smaller 
roads,  and  it  is  probable  that  work  cannot  proceed  so 
rapidly  on  the  larger  systems,  so  that  it  seems  probable 
that  this  time  limit  may  be  exceeded. 

Valuation  Oegaxizatiox  by  the  Railways 

On  the  passage  of  the  Valuation  Act  it  became  neces- 
sarv-  for  the  railroad  companies  to  establish  an  organiza- 
tion which  would  enable  them  to  keep  in  touch  with  the 
progress  of  the  work  and  provide  the  required  cooperation 
with  the  Government.  Practically  aU  the  railroad  com- 
panies in  the  countrv-  Joined  in  the  formation  of  what 
is    known    as    the    President's    Conference    Committee. 


This  committee  consists  of  18  railroad  presidents  under 
the  general  chairmanship  of  Samual  Rea,  president  of 
the  Pennsylvania  Railroad.  This  conference  committee 
is  divided  into  three  groups — Eastern,  We.stern  and 
Southern — with  a  chairman  for  each  group. 

At  the  group  headquarters  there  is  an  engineer  re- 
porting to  the  chairman.  There  are  a  number  of 
attorneys  attached  to  the  various  groups,  whose  duty 
it  is  to  consider  the  legal  aspects  of  the  problems  confront- 
ing them  in  connection  with  the  work.  There  have  also 
been  formed  an  engineering  committee  of  13,  an 
equipment  committee  of  5,  a  land  committee  of  15,  and 
a  financial,  history,  and  accounting  committee  of  13. 
These  committees  report  to  the  Presidents'  Conference 
Committee  and  take  under  consideration  the  various 
questions  for  which  decision  is  desired  by  the  carriers  as 
to  methods  of  procedure  and  uniformity  of  action;  and 
at  the  same  time  these  conmiittees  meet  with  the  various 
Government  boards  of  similar  character  to  discuss 
questions  which  may  arise. 

Practically  all  the  railroad  companies  have  organized 
valuation  committees,  made  up  of  otficials  of  the  company, 
generally  composed  of  representatives  of  the  engineering, 
motive-power,  laud,  accounting,  and  legal  departments, 
and  in  addition  a  special  organization  has  been  formed 
to  carry  on  the  actual  preparation  of  necessary  informa- 
tion. The  Delaware  &  Iludson  Co.  established  an 
organization  about  Nov.  1,  1913.  In  addition  to  the 
preparation  of  required  maps  and  profiles,  we  have  made 
a  careful  study  of  the  construction  history  of  the  road 
to  obtain  dates  as  to  the  building  of  the  various  parts 
of  the  system. 

One  of  the  most  important  features  of  our  present  work 
is  the  study  of  our  records  for  hidden  or  obscure  items  of 
cost.  It  is  obvious  that  a  field  inspection  of  a  propertj', 
even  with  careful  measurements  taken  of  all  visible 
features  of  construction,  will  not  be  the  true  measure  of 
quantities  comprised  in  the  property  nor  give  us  the  true 
cost  or  value.  For  instance,  fills  have  been  made  on  soft 
ground  requiring  many  yards  of  earth  which  cannot  be 
measured,  dilBcult  and  expensive  foundations  have  been 
placed  imder  structures  which  do  not  show  up  now, 
streams  and  highways  have  been  changed,  and  innumerable 
difficulties  have  been  encountered  involving  heavy  ex- 
penditures which  cannot  be  determined  on  the  ground. 

Our  search  of  the  records  discloses  many  of  these  items 
in  such  a  way  as  to  be  readily  verified,  also  the  recollection 
of  older  employees  and  residents  along  the  line  gives  us 
information  of  importance.  All  these  data  are  collected 
in  such  form  as  to  be  properly  presented  to  the 
Government  engineers,  and  will  no  doubt  be  accepted. 

It  is  necessary  for  the  carriers  to  have  representatives 
with  the  Government  parties,  who  are  called  pilots,  who 
are  supposed  to  be  thoroughly  familiar  with  the  property. 
These  pilots  will  be  intrusted  with  the  duty  of  seeing 
to  it  that  all  visible  propertj'  of  the  railroad  is  measured 
or  noted.  Also  they  must  call  attention  to  the  hidden 
and  obscure  quantities  where  known  to  exist,  and  general- 
ly assist  the  Government  part}'  in  making  an  accurate 
survey  of  the  entire  property.  The  careful  training  of 
the  pilots  is  essential,  and  the  men  who  are  now  working 
up  the  preliminary  information  will  later  be  used  by  the 
carriers  as  their  pilots. 

The  Delaware  &  Hudson  Co.'s  lines  are  made  up  of 
11  different  active  corporations,  while  the  total  number  of 
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corporations  that  have  been  organized  during-  the  history 
of  the  company  is  47. 

The  first  railroad  track  built  on  the  Delaware  &  Hudson 
was  completed  and  put  in  operation  in  1829  between 
Carbondale  and  Honesdale.  This  consisted  of  hemlock 
stringers  witli  iron  strap  rail  to  reduce  wear.  The  motive 
power  was  gravity  and  horses.  The  first  locomotive 
engine  that  ever  ran  on  rails  in  this  country  was  the 
"Stourbridge  Lion."  wliich  ran  a  trial  trip  over  a  part 
of  this  track  on  Aug.  8,  1829.  While  the  success  of  this 
means  of  locomotion  was  assured  by  this  experimental 
trip,  the  locomotive  was  not  used  in  regular  traffic,  it 
being  found  that  the  track  and  trestles  supportirg  it  over 
streams  were  not  of  sufficient  strength  to  carry  it. 

The  first  line  which  now  makes  up  the  Delaware  & 
Hudson  system  on  which  steam  power  was  used  regularly 


is  tliat  between  Saratoga  and  Schenectady,  which  was 
built  in  1832  from  Schenectady  to  Ballston  and 
completed  in  1833  to  Saratoga.  In  1835  the  line  from 
Troy  to  Ballston  was  built  and  in  1850  was  completed 
through  to  Wiiitehall.  The  line  along  Lake  Champlain 
to  the  Canada  line  was  built  in  the  '70's  and  completed 
in  1870.  The  line  between  Albany  and  Binghamton  was 
completed  in  1869,  having  been  under  construction  for 
about  ten  years.  About  87%  of  the  Delaware  &  Hudson 
system  was  built  prior  to  1880,  so  that  it  becomes  rather 
difficult  to  get  satisfactory  records  of  construction  carried 
on  more  than  30  years  ago. 

It  is  of  the  utmost  importance  that  all  quantities  should 
be  carefully  measured  and  every  possible  allowance  made 
to  the  railroad  companies  for  the  full  amount  of  tangible 
property. 
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SYNOPSIS— The  highest-head  plant  in  thr  East 
develops  3700  hp.  from  water  flowing  between 
two  reservoirs  and  previously  unutilized.  A  nota- 
ble feature  is  a  2i4-r>H7e  length  of  Oregon  fir  pipe. 
Some  interesting  notes  on  construction  methods 
for  a  small  plant  are  appended. 

The  recently  completed  hydro-electric  development  of 
the  Pittsford  Power  Co.  in  Chittenden,  Vt.,  7  mi.  north 
of  Eutland,  is  of  unusual  interest,  since  it  has  the  highest 
head  in  the  East  and  a  long  wood-stave  penstock  built 
mostly  of  Oregon  fir.  A  short  run  of  pipe  made  from  local 
spruce  allows  comparison  of  two  materials  and  shows  the 
advantages  of  the  Western  lumber. 

The  plant  utilizes  storage  water  from  an  existing  reser- 
voir, the  flow  from  which  to  a  lower  reservoir  formerly 
performed  no  useful  work.  This  reservoir  impounded 
about  800,000,000  cu.ft.,  which  the  additional  runoff 
increased  to  about  1,000,000,000  cu.ft.  of  water  available 
in  an  average  year.  The  static  head  from  the  top  of  the 
flashboards  to  the  weir  in  the  tailrace  is  481  ft.  Two 
1850-hp.  units  are  installed  at  present,  and  provision  has 
been  made  for  a  third  similar  unit. 

Features  of  Design 

Wood-Stave  Pipe — Fig.  2  shows  the  alignment  of  the 
pipe  line.  Starting  at  the  dam,  it  is  of  native  spruce  for 
a  distance  of  about  1400  ft.,  and  then  of  Oregon  fir  for 
12,000  ft.  farther,  except  at  a  point  around  a  rocky  knoll, 
where  the  curvature  was  too  short  for  wood-stave  pipe 
and  it  was  found  necessary  to  in.sert  a  steel  bend.  The 
gradient  to  the  end  of  the  wood-stave  pipe  is  uniform 
at  0.3%,  but  from  here  the  line  drops  abruptly  to  the 
power  house  through  a  steel  penstock  about  2800  ft.  long. 
The  spruce  staves  were  made  from  lumber  cut  in  the  ad- 
jacent territory  and  air-dried  for  nine  months.  They  were 
then  milled  to  a  finished  thickness  of  2%  in.  and  averaged 
from  12  to  14  ft.  long.  The  Oregon-fir  staves  were  made 
from  live  Douglas  fir  and  were  milled  to  a  finished  thick- 
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ness  of  21/8  in.,  the  average  lengths  running  about  20  ft. 
Thirty-six  fir  staves  made  a  pipe  section  of  60  in.  inside 
diameter.    The  pipe  details  may  be  summarized  as  follows  : 

Inside  and  outside  of  staves  miHed  to  true  pipe  circumfer- 
ence; edges  beveled  radially;  ends  butted  square  and  given 
HxjJ-in.  saw  cut  for  steel  tongues;  bands  of  openhearth 
steel,  %-in.  diameter,  one  with  both  ends  headed  and  one 
with  rolled  threads  on  each  end,  bent  to  pipe  circumference 
and  dipped  in  asphaltum  paint  before  shipping;  "noneccen- 
tric"  malleable-iron  dipped  shoes;  band  spacing  varied  from 
3   to  6^2    in.;   maximum  head,  85   ft. 

Connection  was  made  between  the  existing  48-in.  out- 
let valve  of  the  reservoir  and  the  60-in.  wooden  penstock 
through  a  steel  iucreaser  with  an  18-in.  branch,  upon 
which  was  placed  a  24-in.  steel  vent  pipe  55  ft.  high,  pro- 
tected by  a  double  casing  of  wood  staves  and  electrically 
heated  by  a  car  heater. 

Aqueducts — Fig.  2  shows  four  stream  crossings.  These 
were  made  on  steel  I-beams  supported  by  2x8-ft.  concrete 
piers  and  rubble-stone  abutments.  The  spans  are  shown 
in  detail  in  Fig.  4.  The  distance  of  the  cradles  above  the 
top  of  the  flange  varied  according  to  their  position,  so 
that  when  the  pipe  was  full  the  deflection  of  the  beams 
would  bring  the  staves  to  a  straight  line.  Both  cradles 
and  staves  on  the  trestles  were  creosoted. 

Steel  Penstock — At  the  end  of  the  wood-pipe  line  is 
a  steel  nipple,  to  which  is  bolted  a  butterfly  valve,  to  which 
in  turn  is  bolted  a  tapered  section,  reducing  the  size  from 
60  to  54  in.  The  steel  penstock  then  makes  a  combined 
horizontal  and  vertical  curve  and  runs  to  the  power  house 
through  various  gradients  from  2  to  65%.  The  steel-pipe 
data  may  be  thus  summarized : 

Length  of  54-In.  lock-bar  pipe,  600  ft.;  length  of  54-in. 
riveted  pipe,  1100  ft.;  length  of  52-in.  riveted  pipe,  1050  ft.; 
thickness  varies  from  ■,%  to  ft  in.  All  circumferential  seams 
single  riveted;  longitudinal  seams  triple  riveted  with  double 
butt  straps. 

The  steel  penstock  is  anchored  at  the  angles  and  there 
is  a  heavy  reinforced-concrete  anchor  at  the  power  house. 

Surge  Tank — Just  below  the  butterfly  valve  a  48-in. 
steel-pipe  connection  is  taken  off  to  a  surge  tank  14  ft. 
in  diameter  by  90  ft.  high.  The  top  of  this  is  19  ft.  above 
the  flashboards  on  the  dam.  After  the  tank  was  tested  a 
frost  casing,  18  ft.  in  diameter,  made  of  old  2-in.  plank 
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;iiid  covered  with  wire  lath  and  cement  plaster,  was  built 
a  round  it.  The  tank  is  heated  by  a  stove  housed  in  a  stone 
structure  located  at  the  foot  of  the  48-in.  connection, 
Ironi  which  point  a  smoke-pipe  is  run  inside  the  casing 
and  out  through  the  roof  at  the  toil  of  the  tank.     The 


7>!0  r.p.ni.  and  -130  ft.  effective  head  at  full  gate.  At 
the  driving  end  of  the  shaft  is  a  "fi/^-ton  flywheel.  Relief 
valves  operated  by  the  governor  are  installed  on  each  tur- 
bine to  protect  the  line  against  undue  rise  in  pressure  re- 
sulting from  any  sudden  large   variation   in  the  load. 


Fig.  1.     Wood-Stave  Pipe  Line  and  Viaduct,  Pittsford,  Vt. 


foundation  for  the  tank  is  of  concrete  on  solid  rock,  the 
six  21/^-in.  anchor  bolts  going  into  the  rock. 

Power   Station — The   generating  station    (see   accom- 
panying elevation)  is  a  single-story  brick  structure  38x71 


Each  generator  is  a  3300-volt  three-phase  60-cycle  ma- 
chine, rated  at  1250  kv.-a.,  and  has  an  overload  capacity 
of  35%  for  two  hours.  Each  has  a  direct-connected  ex- 
citer.    Each  unit  has  a  bank  of  transformers  consisting 


Fig.  2. 


General  Layout,  Chittenden  Hydu 
Electric  Development 


ft.  inside  and  23  ft.  high.  Just  outside  is  located  a  ven- 
turi  meter,  from  which  the  penstock  enters  the  building, 
coming  up  through  24-in.  nozzles  into  the  turbines,  which 
are  supported  directly  overhead  on  12-in.  H-beanis.  The 
turbines  are  of  the  Francis  type,  rated  at  1850  hp.  for 


of  three  single-phase  -lOO-kv.-a.  2300-1-1,000-volt  water- 
cooled  units,  taking  water  at  reduced  pressure  from  the 
penstocks.  Cables  under  the  floor  lead  through  remote- 
control  switches  to  a  copper-tube  bus.  Each  transformer 
bank    is    connected    to    the    bus    through    disconnecting 
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tiwitches  and  to  a  -lJ:,000-volt  outside  bus  tlirough  roof 
buslungs  aud  outside  air-break  switches,  which  are  hand- 
operated  from  the  stsitiou  floor.  The  high-tension  bus, 
air-break  switches  and  lightning-arrester  horn  gaps  are 
mounted  on  pipe  framework  on  the  roof. 

CONSTUUCTION   NoTES 

Excavation — Excavation  was  started  about  Jan.  1,  1914, 
but  on  account  of  a  contract  to  deliver  power  beginning 
July  1  it  was  decided  that  it  would  be  necessary  to  build 
a  temporary  station  at  a  point  half  way  down  the  line 


CovEKED  Surge  Tank 


where  200-ft.  head  cuuld  be  obtained,  and  then  finish  the 
permanent  station  as  soon  afterward  as  possible.  An  office, 
storehouse  and  bunkhouses  were  first  built  near  the  tem- 
porary station  site.  A  party  ran  out  line  and  grade,  set 
slope  stakes,  etc.,  for  the  pipe  lines.  About  50  men 
were  started  on  excavation,  and  it  was  found  that  the 
snow  blanket  had  prevented  deep  freezing.  Most  of  the 
work  was  done  by  pick  and  shovel,  with  the  assistance  of 
plows  and  scrapers  where  they  could  be  used  to  advantage. 
It  was  necessary,  however,  to  uncover  only  as  much  ground 
as  could  be  lirought  uj)  to  grade  by  nightfall.  Most  of  the 
excavating  was  through  ground  filled  with  large  boulders, 
some  of  which  were  dragged  out  to  fills;  but  the  largest 
were  broken  and  removed  jjy  exploding  a  charge  of  powder 
in  a  pocket  underneath.  All  fills  were  left  until  warm 
weather,  altliough  the  culvert  drains  were  laid. 

By  March  an  office,  cement-shed,  storehouse  and  bunk- 
houses  had  been  built  near  the  permanent  station  site  and 
75  Bien  were  started' on  the  excavation  for  the  steel  pen- 
stock. The  forces  were  increased  with  better  weather,  and 
numbered  300  in  June.  On  the  lower  thousand  feet  of  the 
wooden  penstock  and  for  the  steel  line  much  solid  rock 
was  encountered.  This  was  drilled  first  with  two  hand 
air  driUs  supplied  by  a  6-hp.  portable  gas-engine  vertical- 
compressor  outfit;  later  three  drills  were  used  with  an 
8x8-in.  compressor,  which  at  the  start  was  driven  by  a 
gasoline  engine  and  later  by  a  50-hp.  electric  Tiiotor. 


Distributing  Material — About  Apr.  1  the  different  ma- 
terials began  to  arrive  in  Eutland.  The  site  is  from  500 
to  1000  ft.  higher  than  the  city  and  from  7  to  10  mi. 
distant.  Except  for  about  2  mi.  near  the  city,  the  roads 
are  very  poor,  chiefly  of  sand  or  sand  and  clay.  About 
2500  tons  of  freight  was  moved,  mostly  by  means  of  horse- 
drawn  vehicles,  but  two  gasoline  motor  truc-ks  gave  good 
service  also. 

Most  of  the  penstock  line  was  through  a  very  rough 
country  more  or  less  timbered,  which  required  the  build- 
ing of  roads  and  special  arrangements  for  handling  ma- 
terial. The  greater  part  of  the  steel  pipe  was  unloaded 
at  two  yards,  from  which  it  was  distributed  into  place 
(in  flat  cars  hauled  along  a  narrow-gage  track  by  hand 
winches  and  a  horse-driven  capstan. 

Laying  of  steel  pipe  commenced  about  the  middle  of 
.luly,  the  construction  being  started  from  the  power-house 
end.  To  supply  his  reaming  machine,  riveting  hammers, 
calking  chisels,  etc.,  the  contractor  used  a  250-cu.ft.  air 
compressor  operated  by  a  50-hp.  motor.  The  pipe  was 
lowered  into  the  trench  by  two  portable  derricks  made  of 
4x6-in.  timbers  and  spanning  the  trench. 

Building  the  Wood-Stave  Pipe — The  wood-pipe  mate- 
rial was  unloaded  and  sorted  at  several  distribution  points 
along  the  line  and  carried  alongside  or  into  the  trench 
by  lightly  loaded  wagons.  The  wood-pipe  company  had  an 
experienced  foreman  and  assistant  aud  about  25  common 
laborers  from  the  surrounding  territory'.  On  curves  the 
average  progress  was  about  200  ft.  per  day  of  10  hr.  and 
on  tangents  about  300  ft.,  the  best  day's  work  being 
about  420  ft.  where  the  staves  averaged  about  25  ft.  long. 
Laying  the  1400  ft.  of  spruce  pipe  (by  the  power  com- 
pany) was  necessarily  slower  because  of  the  short  staves 
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Fig.  4.     Details  of  Trestle  Cradle 

and  because  the  work  had  to  be  done  in  sheeted  and  braced 
trenches. 

Temporary  Station — On  the  wood-pipe  line,  at  a  dis- 
tance of  6550  ft.  from  the  dam,  a  steel  T  was  inserted 
and  from  it  a  3-ft.  penstock,  1080  ft.  long,  was  run  to 
the  temporary  plant.  The  upper  580  ft.  was  made  of 
spruce;  the  lower  500  ft.  was  made  of  Yi-m..  steel  plates 
with  single-riveted  lap  joints.  The  staves  were  milled 
by  the  company  and  put  together  with  one-piece  bands.    A 
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local  firm  made  tlie  steel  pipe  at  the  site.  At  the  back 
of  the  T  there  was  couiiected  a  2-ft.  steel  pipe,  80  ft. 
high,  performing  the  functions  of  a  surge  tank  and  vent. 
In  the  main  (tiO-in.)  wooden  penstock,  just  below  the 
end  of  the  T,  was  put  a  steel  bulkhead  made  of  a  boiler 
head,  backed  by  an  inside  ring  of  staves  held  by  bolts 
through  the  pipe  and  packed  with  oakum.  As  additional 
security  a  wooden  bulkhead  was  placed  about  1000  ft.  far- 


ther down  the  line  and  the  space  between  filled  with  water, 
witii  an  overflow  to  prevent  e.xcessive  ))ressure.  This  as- 
sisted in  taking  up  sliock.s  due  to  water  hammer. 

The  temporary  building,  18x10  ft.  and  20  ft.  high,  was 
a  frame  structure  covered  with  tar-pajjer  and  having  a 
wooden  roof,  on  which  was  mounted  the  high-tension 
switches  and  horn  gaps.  Concrete  foundations  were  built 
for  one  hydro-electrie  unit  and  its  tailrace  underneath.   A 
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Fig.  5.     Elevations  of  Pittsfokd 
Power  Co.'s  High-Head  Station 


special  runner  and  adjacent  parts  were 
furnished  for  the  turbine ;  otherwise  the 
remainder  of  the  machinery  was  the 
same  as  that  for  the  permanent  plant. 
The  maximum  capacity  obtained  from 
the  unit  under  the  200-ft.  head  was 
about  600  kw. 

The  temporary  plant  was  started  on 
July  1  and  kept  in  service  until  Oct- 
ober, although  the  permanent  plant  was 
started  in  September.  The  apparatus 
from  the  temporary  plant  was  then  re- 
moved to  the  permanent  plant.  The 
temporary  penstock  was  taken  down 
and  rebuilt  at  Molly  Brook  (Fig.  2), 
where  a  small  collecting  basin  with  a 
dam  was  built  at  an  elevation  of  80 
ft.  above  the  penstock  to  carry  the 
water  from  that  brook  into  the  pen- 
stock instead  of  letting  it  flow  unhar- 
nessed into  the  lower  reservoir. 

Organization 

This  development  of  the  Pittsford 
Power  Co.  was  designed  and  con- 
structed under  the  supervision  of  W.  S. 
harstow  &  Co.,  New  York  City.  The 
wood-stave  line  was  built  by  the  Pa- 
cific Tank  &  Pipe  Co. ;  the  steel  pipe  by 
the  East  Jersey  Pipe  Corporation,  the 
turbines  by  S.  ilorgan  Smith  Co.,  tlie 
governors  by  the  Lombard  Governor 
Co.,  and  the  electrical  equipment  by  the 
General  Electric  Co. 
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Tlhie   New  Trayinmor 


.S'l'.YOf.y/N — Details  of  design  of  one  of  tlie 
largest  and  most  complicated  reinforced-concrete 
hiildings  in  this  country.  Eighteen  stories  high. 
Founded  on  wooden  piles  in  sand  heach  of  Atlantic 
Ocean.  Sfructnral  details  complicated  by  archi- 
tectural layout.  Notable  for  its  rapid  and  effi- 
cient construction. 

The  Tiavinoiv.  at  Illinois  Aw.  and  the  Boardwalk. 
iu  Atlantic  City,  N.  J.,  is  one  of  the  oldest  hotels  in  that 
city  of  hotels.  In  1909  a  IS-story  tower  of  reinforced 
concrete  faced  with  building  tile  was  built  at  the  Board- 
walk end  of  the  lot  to  connect  with  the  low  frame  structure 
whirli  had  loHii-  occupied  the  site.     During  the  last  year 


porches  and  an  entrance  walk ;  the  addition  of  several  bal- 
conies and  porches,  the  changing  of  the  first  three  floors  to 
meet  the  different  levels  of  the  same  floors  in  the  new 
building,  and  the  architectural  revision  of  the  dome  and 
upper  works  to  fit  in  with  the  final  architectural  design 
of  the  building. 

The  old  tower,  of  reinforced-concrete  frame  and  tile 
face,  was  55  ft.,  octagon  in  plan,  and  12  stories  high.  The 
two  lowest  floors  had  to  be  removed  to  fit  the  levels  of  the 
adjoining  new  building,  and  cutting  out  these  floors  left 
the  reinforced-concrete  columns  of  the  structure  without 
pennanent  interior  bracing  for  three  stories.  In  order  not 
to  overstress  these  columns  during  construction  through 
e.xcessive  unsupported  height  and  wind  stresses,  lateral 
temporary  shoring  was  used  until  two  new  floors  and  a 
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Pig.  1.    The  West  Face  of  the  Tk.w.muke  Hotel  Just  before  Completion 


there  has  been  under  construction  on  the  site  of  this  old 
frame  building  an  18-story  reinforced-concrete  structure 
of  exceptional  size  and  architectural  complications,  which 
when  joined  to  the  slightly  altered  tower  section  forms 
one  of  the  largest  buildings  of  its  type. 

The  hotel  contains  TOO  bedrooms  with  baths,  besides  a 
great  number  of  public  rooms.  Its  construction  is  re- 
markable not  only  on  account  of  the  structural  design 
but  because  of  the  speed  witli  which  it  was  erected.  The 
old  hotel  was  vacated  July  1,  1914.  The  site  was  cleared 
ready  for  the  builders  Sept.  I,  1914.  The  new  hotel 
was  opened  for  .service  June  I,  1915. 

Kevision  of  Old  Building 

The  Boardwalk  tower,  being  of  modern  construction, 
was,  with  few  changes,  incorporated  into  the  final  struc- 
ture. These  changes  comprise  the  erection  of  a  three- 
story  addition  at  the  front,  where  before  had  been  only 


gallery  were  installed.  As  these  old  floors  came  at  dif- 
ferent levels,  the  original  column  splices  were  midway 
between  the  floors,  and  in  order  to  overcome  the  weakness 
thus  left  concrete  collars  (Fig.  4)  were  placed  around 
the  columns  at  the  splices  and  reinforced  with  spiral  and 
vertical  steel.  During  the  time  the  temporary  shoring  was 
in  place  the  superstructure  underwent  strains  from  two 
very  severe  storms  without  apparent  effect.  The  old 
concrete  at  this  part  was  cut  out  with  chisels  and  the  rods 
cut  through  with  gas  torches. 

The  balconies  which  were  added  were  supported  on 
steel  brackets  stone-bolted  into  existing  reinforced-con- 
crete columns.  These  brackets  were  fireproofed  with  con- 
(•rete  and  a  concrete  slab  was  put  on  top.  The  floor  was 
then  tested  to  twice  the  live-load  without  deflection,  thus 
proving  the  value  of  stone  bolts  when  properly  executed 
(Fig.  4).  Outside  of  the  old  building  three  stories  of 
stores  and  porches  were  built  of  reinforced-concrete  col- 
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6riH  -  Room 

Flook  Plans  and  Details  of  the  Traymore  Hotel 


(The  three  plans  show  the  mai 
Old  tower  is  shown  hatched  and  in  outline 
various  column  and  floor  sections) 

umii  and  beam-and-slab  eonstriutioii.  In  this  section  no 
particular  complication  arose  except  in  a  few  balconies 
and  cantilever  supports  to  porches  and  in  the  flat-slab 
roof  to  the  grill-room,  described  hereinafter. 

Geneiial  Design  of  New  Section 

Tlie  addition,  which  with  the  revised  tower  forms  the 
new  Traj'more  Hotel,  was  built  simultaneousl_y  with  the 
alterations  and  additions  to  the  old  building.  This  ad- 
dition is  of  reinforced  concrete,  rising  at  its  highest  part 
18  stories  (15  sleeping  floors  above  3  service  floors),  and 
is  capped  off  with  two  large  central  domes  with  one  smaller 
one,  so  that  the  total  height  from  grade  to  top  of  dome 
is  230  ft.  The  facing  walls  are  of  6-in.  hollow  tile 
faced  with  brick,  and  the  old  tower  will  be  refaced  with 
brick  to  blend  in  color  and  texture  with  the  new  surface. 
For  the  first  three  floors  the  building  with  the  old  section 
covers  an  area  of  140x530  ft.  Above  the  third  floor  the 
central  section  is  somewhat  smaller,  and  there  are  three 
wings,  each  extending  farther  than  the  other  from  the 
main  building,  thus  permitting  a  maximum  number  of 
luoms  to  have  an  ocean  view.  From  the  eighth  sleeping 
rioor,  or  the  11th  main  floor  of  the  building,  the  plan 
changes  at  each  floor  for  architectural  purposes,  thus  in- 
volving extreme  complication  in  column  location,  and  cou- 


changes  in  floor  plan;  from  them  the  continuous  columns  may  be  located  by  ntimbers 
Steel-cored  concrete  columns  are  denoted  by  solid  section.     Details  are  given  of 


sequently  in  structural  design.  The  plans  in  Fig.  2  show 
three  floors  where  changes  are  most  marked,  and  the  rela- 
tive area  of  the  new  to  the  old  section  is  indicated. 

Foundations 

The  building  site  is  entirely  in  beach  sand,  extending 
down  as  far  as  any  investigations  have  gone.  Grade  is 
only  4  ft.  above  mean  high  water  of  the  Atlantic  Ocean, 
and  the  ocean  at  extreme  high  water  flows  up  practically 
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Footing  -for    Cols. 
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Fig.  3.     Some  Tyhual  Found.ition  Details 
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OLD  TOWER 


Fig.  4.     Some  Special  Details  of  the  Reixforced 
CoxcKETE  Design  of  the  New  Traymore  Hotel 

to  the  .'iite.  It  will  thus  be  seen  that  the  foundation 
problem  is  rather  difficult.  The  lot  is  excavated  over 
nearly  its  entire  area  for  a  basement  floor  to  a  depth  of  7 
ft.  Waterproofed  reinforced-concrete  retaining  walls  and 
floors  were  built  for  the  various  service  pits  required, 
which  run  from  8  to  11  ft.  below  the  basement  floor. 

The  foundations  to  the  columns  consist  of  reinforced- 
(oncrete  mattress  footings  on  wooden  piles.  These  piles 
average  18  ft.  long,  are  12  in.  at  the  butt  and  6  in.  at  the 
tip.  They  were  jetted  into  place,  but  afterward  were 
tapped  with  a  steam  hammer  to  practical  refusal.  In  or- 
der to  test  the  behavior  of  the  pile,  one  of  each  group 
was  retapped  several  days  after  .letting  the  group,  and 
it  was  found  that  they  maintained  their  refusal  jiosition. 

On  account  of  the  varying  loads  on  the  piles  during 
erection,  due  to  the  peculiarities  of  the  plan,  it  was  antici- 
pated that  at  times  some  piles  would  he  fully  loaded  far 
in  advance  of  adjacent  piles.  In  order  to  overcome  any 
tendency  to  unequal  settlement  a  rather  low  unit  load  (15 
tons)  per  pile  was  used.  This  load  is  considerably  less 
than  that  used  on  the  original  tower,  which  was  not  sub- 
jected to  this  condition,  being  more  uniform  in  plan. 
From  tests  on  piles  on  an  adjacent  plot  it  was  decided 
that  a  long  pile,  say  32  ft.,  did  very  little  more  work, 
if  any,  than  a  short  one  of  16  ft.,  and  that  a  pile  by 


itself  developed  greater  unit  resistance  than  one  of  a  num- 
ber in  a  cluster,  the  pile  spacing  being  2  ft.  6  in.  c.  to 
c.  As  .shown  in  the  details  in  Fig.  3,  where  exceptional 
loading  required  it,  the  pile  footings  were  reinforced  with 
steel   girders. 

As  plunger  elevators  were  installed  and  plunger  wells 
were  sunk  after  the  main  construction  of  the  building, 
it  was  necessary  to  keep  the  jetting  above  the  lowest  point 
of  the  plunger  well  .so  as  not  to  disturb  the  soil  around 
the  piles  throiigh  which  these  plungers  extend. 

Structural  Design 

The  structural  design  is  complicated  by  the  architec- 
tural details  and  the  arrangement  of  floor  space  demanded 
for  a  large  hotel.  In  general  the  floors  of  beam-and-slab 
reinforced  concrete  are  carried  on  straight  rodded  rein- 
forced-concrete  cohunns,  but  in  different  places  tile-and- 
concrete  and  girderless  floors  are  used  and  columns  are 
reinforced  with  either  hoops  or  structural-steel  cores. 
Bay  windows,  bracketed  porches,  curved  dormers,  domes, 
pilasters,  etc.,  all  added  to  the  difficulty  of  detailing  the 
concrete  work. 
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Column  Layout  and  Design 
The  offsettiiiii  from  floor  to  floor  complioated  the  col- 
umn layout,  iiud  on  this  account  the  girder  design.  There 
are  179  colunins  starting  from  the  foundation.  All  these 
contiiiuc  up  tlmiugh  the  first  three  floors  to  the  first 
sleeping  floor.  At  this  floor  15  columns  stop  and  carry 
girders   which   support   20   additional    columns   starting 


Fig.  5.     Mushroom  Flat-Slab  Flock  ovee  Geill- 
EooM  UNDER  Construction 

(See  detail  in  Fig.  2  for  design  and  location) 

at  that  floor.  At  the  second  sleeping  floor  12  columns  stop 
and  carry  girders  supporting  17  additional  columns.  At 
the  ninth  sleeping  floor  6  columns  stop  and  carry  girders 
supporting  8  additional  columns.  At  the  10th  sleeping 
floor  13  columns  stop  and  carry  girders  supporting  18 
additional  columns.  At  the  11th  sleeping  floor  10  col- 
umns stop  and  carry  girders  supporting  10  additional 
columns.  At  the  12th  sleeping  floor  13  columns  stop 
and  carry  girders  supporting  11  additional  columns.  At 
the  13th  sleeping  floor  25  columns  stop  and  carry  gir- 
ders supporting  22  additional  cohmms  (see  View  A  in 
Fig.  7). 

Thus  of  the  179  columns  starting  at  the  foundation 
there  are  in  addition  132  columns  starting  on  girders  at 
the  various  floors.  Of  the  -11  columns  that  run  up  to  the 
springing  line  of  the  dome  only  9  continue  to  their  own 
foundation.  The  32  other  columns  are  supported  by 
girders  at  different  floors. 

In  the  upper  part  of  the  huilding,  where  most  of  these 
new  columns  start,  the  sections  are  of  the  straight-rodded 


type.  Where  the  loads  are  heavy  and  space  would  not  per- 
mit a  concrete  column,  tiie  steel-cored  columns  .shown  in 
detail  in  Fig.  2  are  used.  In  these  cases  steel  bracket 
angles  are  framed  into  the  steel  of  the  column  to  carry 
tlic  rein  forced-concrete  beams,  and  rods  are  placed  both 
ways  around  the  columns  to  take  negative  bending  mo- 
ments. In  some  cases,  as  shown  in  Fig.  4,  an  outsidt- 
girder  had  to  be  strengthened  to  take  the  load  from  a 
column  starting  at  that  floor. 

Fi.ooits 

A  typical  beam-and-slab  floor  is  shown  in  Fig.  2.  At 
the  front  of  the  building  over  the  grill-room,  where  a  flat 
ceiling  was  desired,  it  was  considered  that  a  flat-.slab  floor 
of  the  "mushroom"  type  answered  the  purpo.se  liest.  The 
details  are  shown  in  Fig.  2  and  a  view  during  construction 
is  given  in  Fig.  5.  Here,  too,  a  fish  pond  is  carried  on 
the  floor  with  glass  bottom  visible  from  the  grill-room 
below,  which  detail  added  to  the  difficulties  of  design. 
Over  the  mezzanine  and  first  floors  long-span  tile  and  con- 
crete joist  slabs,  as  shown  in  Fig.  2,  were  detailed  so  as  to 
provicle  ceilings  comparatively  free  from  beams  in  the 
public  rooms  of  the  lower  floors. 

Special  Details 

Mainly  on  account  of  the  offsetting,  a  number  of  special 
structural  details  had  to  be  used.  These  cannot  be  de- 
scribed fully,  but  a  few  of  the  more  important  ones  will 
be  noted.  Most  of  these  are  shown  in  detail  in  Fig.  4. 
Their  location  in  the  main  building  may  be  traced  from 
the  column  numbers  which  are  shown  in  both  Fig.  2 
and  Fig.  4. 

From  the  second  to  the  ninth  floor  the  construction 
is  fairly  typical,  except  for  the  cantilevered  bay  win- 
dows, both  of  slab  and  of  beam  type,  and  the  balconies  on 
concrete  brackets.  On  the  second  floor,  in  the  central 
wing,  large  steel  girders  were  used  to  support  the  columns 
coming  down  from  the  13th  floor,  thereby  enabling  the 
American-plan  dining  room  on  the  second  floor  to  be  free 
of  central  columns.  Above  the  11th  floor  the  building 
begins  to  reduce  in  size,  and  con.sequently  offset  columns 


C0I.8OA   (See  Plan  of  \5^  Floor  Fig.  Z)  ColBZC/ 

C-/INT/L£yf/f  3£yiM  SUPPO/fT/NG   IX}M£  BUTTRESS 

Fig.  6.     Reinforced-Conckete  Details  of  Dome 

commence  to  occur.  Here  also  is  a  pitched  roof  section 
(View  C,  Fig.  7). 

Above  the  13th  floor  special  details  had  to  be  provided 
to  support  the  groups  of  elevator  sheave  beams,  which  are 
suspended  from  the  floor-beams  by  hangers. 

The  14th  and  loth  floors  are  practically  all  cantilever 
members  sujiporting  the  large  ornamental  brick  buttressr- 
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Some  Views  of  the  Tratmoee  during  Construction 

(A — The  beginning-  of  the   inset  columns  near  the  top,  showing  compli- 
cation of  layout.     B — Some  of  the  balcony   details.      C — The   curved    roof   "* 
reinforced   concrete.     D.  E,  F — Three  stages  in   the  construction  of  a  don 
O — Two  concreting  and   two   material  towers  on  the  east  face  of  the  build- 
ing.    H — Looking  up  the  240-ft.   concreting  tower) 
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( Fig.  2 ) .  Those  buttresses  run  down  ;U/^  stories,  about  :{5 
It.,  and  extend  out  a  maximum  distance  of  13  ft.  They 
are  supported  on  cantilevers  framing  into  a  diagonal 
girder  of  the  floor  constriiction,  whii'h  takes  a  negative 
moment  from  tlie  kick-up  ( Fig.  (5 ) .  Tlie  weight  of  eacli 
dome  is  240  tons,  and  two-thirds  of  this  is  carried  by 
concrete  girders  not  directly  meeting  columns. 

A  special  detail  occurs  above  the  13th  floor,  where  a  re- 
info  rced-concrete  girder,  -14  ft.  long,  over  the  ballroom 
carries  on  secondary  cantilever  members  the  columns  of 
the  floor  above  and  on  hangers  the  floor  below  (see  de- 
tail ill  Fig.  4). 

Loads  and  Striosses 
The  live-loads  used  in  the  design  were  as  follows; 

Lb.  pel-  Sq.Ft. 

Roof    30 

Sleeping    floor.s     fif 

Laundry   floor    (plus  special    machinery   load.s)  .  .  .  .  I^n 

Kitchen    ami    exchange    floor 100 

Garden   (plus  dead-load  of  earth  fill) 200 

The  live-load  coming  on  girders  was  reduced  10  per 
cent,  when  carrying  bays  of  not  less  than  100  sq.ft.  and 
3  per  cent,  additional  for  every  additional  100  sq.ft.  above 
100  sq.ft.  The  live-load  on  columns  except  on  roof, 
top  floor  and  e.xchange  floor  were  reduced  5  per  cent,  per 
floor  until  50  per  cent,  of  the  live-load  was  reached,  when 
such  reduced  load  was  used  throughout  the  remaining 
floors. 

The  following  stresses  were  used : 

Lb.  per  Sq.In. 

Concrete  in  direct  compression 500 

Concrete  in   compression  under  bending 500 

Concrete  in  shear 100 

Concrete  in   bond  to  steel 75 

Steel    in    tension 16,000 

Steel    in    shear 10,000 

Ratio   modulus   of   elasticity   of   concrete   to   steel  1  to  12 

In  a  few  special  cases  the  steel  was  stressed  to  20,000 
lb.  ten-sion  where  the  load  carried  had  quite  a  number  of 
floors  and  a  large  area  of  live-load  was  included  in  the 
load.  All  uniformly  loaded  members  were  designed  with 
a  bending  moment  of  WL/8,  taking  the  length  as  face  to 
face. 

The  tile-and-concrete  joist  floor  slabs  were  designed  as 
a  series  of  T-beams  16  in.  c.  to  c.  In  the  design  of 
beams  and  girders  the  horizontal  shears  were  resisted  by 
concrete  and  steel  stirrups,  the  vertical  shear  generally 
by  the  concrete  alone ;  but  in  several  cases  where  the  shears 
were  excessive  the  main  reinforcing  steel  was  allowed  to 
assume  part  of  the  shear,  in  which  case  the  rods  were  em- 
bedded into  the  concrete,  giving  sufficient  resistance  in 
bond  to  resist  their  portion  of  the  vertical  shear. 

The  "mushroom"  slab  was  designed  in  accordance  with 
the  general  practice  in  use  in  the  Philadelphia  district ; 
the  diagonal  hands  with  a  moment  of  WL/24:  at  center 
of  span  and  the  straight  bands  with  a  moment  of  WL/12 
at  the  center  of  span.  All  rods  extend  into  the  adjacent 
panel  to  the  one-quarter  point,  which  doubles  the  reinforc- 
ing steel  over  the  support,  at  which  place  the  rods  were 
bent  up  to  within  1  in.  of  top  of  slab.  The  thickness  of 
the  slab  was  determined  from  the  shear  brought  about 
by  the  load,  and  the  column  caps  w'ere  made  one-quarter 
of  the  span  in  diameter.  These  caps  were  designed  for 
bending  produced  by  unequal  loading.  Where  the  pool 
occurred  the  latticed  concrete  beams  were  taken  into  the 
bands  of  the  adjacent  mushroom  panel  and  the  bending 
moment  of  these  bands  figured  accordingly,  having  in  ad- 


dition to  a  uniform  load  the  concentrations  from  the  lat- 
tice beams. 

The  columns  were  figured  as  follows: 

I'lain  relnforccd-concretc  columns — 500  lb.  per  sq.ln.  over 
entire  area,  with  1  >A  per  cent,  of  vertical  steel  and  tied  with 
'4 -In.  round  ties  placed  12  In,  on  centers. 

Hooped  columns — 1000  lb.  per  sq.ln.  on  the  concrete  Inside 
the  hoopluK.  with  1',4-ln.  covering  of  concrete  outside  of  hoop- 
ing:. The  vertical  .steel  rods  and  spiral  hooping  were  designed 
from  the  Consld^re  formula  for  hooped  columns. 

Steel-cored  columns — Core  was  figured  to  take  all  the  load, 
the  concrete  Incasement  being  only  considered  as  flreprooflng, 
e.xcept  that  Its  rigidity  permitted  the  diameter  of  the  column 
to  be  taken  as  the  size  of  the  concrete  casing  when  figuring 
the  radius  of  gyration  for  reduction.  This  produced  about 
15,000  lb.  per  sq.ln.  as  an  allowable  unit  stress  on  the  steel 
cores. 

With  steel  cores,  cast-steel  ba,ses  were  used,  figured  in 
the  usual  way  and  anchored  to  concrete  footings.  The 
footings  were  designed  with  mattress  reinforcement,  de- 
veloping sufficient  resistance  to  take  reactions  from  the 
piles,  and  the  reinforcing  steel  was  placed  each  way  over 
the  tops  of  the  piles.  Where  cast  bases  rest  on  concrete 
footings  these  footings  were  reinforced  2  in.  below  the 
top  to  permit  figuring  500  lb.  per  sq.in.  as  a  bearing  re- 
sistance. 

The  domes  are  figured  as  tnie  domes,  placing  .sufficient 
liorizontal  reinforcing  bonds  completely  around  them  with 
a  4-ft.  lap  at  splice  to  resist  the  thrust  from  the  weight 
of  the  portion  of  the  dome  above  the  ring  being  designed. 
Where  openings  were  cut  in  the  dome,  secondary  members 
were  incorporated  above  and  below  the  opening  to  take  up 
the  stress  broken  by  opening.  In  this  method  the  thrusts 
were  resisted,  while  the  ribs  were  used  as  arched  beams 
on  the  interior  of  the  sliell. 

Construction  Details 

The  feature  of  the  construction  was  the  rapidity  with 
which  so  involved  a  structure  was  completed  and  is  worthy 
of  a  separate  article  to  appear  in  an  early  issue.  Mean- 
while in  views  G  and  H,  Fig.  7,  the  256-ft,  chuting  towers 
may  be  noted. 

Personnel 

The  architects  for  the  new  Traymore  Hotel  were 
Price  &  McLanihan.  The  structural  features  were  de- 
signed l\y  Otto  H.  Gentner,  Jr.,  and  F.  Dickinson  Shaw, 
Associate  Consulting  Engineers,  and  the  contractor  was 
Cramp  &  Co, — all  of  Philadelphia,  Penn. 
sS 

A  PecnHap  Accident  occurred  in  the  building  of  the  Society 
for  the  Prevention  of  Cruelty  to  Animals  in  New  York  City  on 
May  27.  A  large  steel  gas  reservoir,  used  for  asphyxiating 
dogs  and  cats,  exploded  while  in  use.  The  tank  is  a  steel 
chamber  5  ft.  high.  5  ft.  wide  and  10  ft.  in  length.  The  cats 
to  be  killed  are  placed  inside  of  the  tank  and  illuminating  gas 
from  the  city  mains  is  discharged  into  it.  In  the  published 
reports  of  the  accident  the  remarkable  cause  assigned  for  the 
explosion  is  that  the  sharp  claws  of  the  cats  inside  clawing 
the  sides  of  the  tank  must  have  produced  a  spark  and  ignited 
the  contents.  It  is  extremely  doubtful  that  a  material  no 
harder  than  a  cat's  claws  rubbing  on  soft  steel  could  ever 
produce  a  spark.  It  may  be  suggested,  however,  that  cat's 
fur  when  properly  agitated  is  one  of  the  oldest  and  best- 
known  sources  of  electric  sparks.  If  the  tank  had  been  filled 
with  illuminating  gas  alone,  any  sparks  produced  would  of 
course  have  been  harmless,  since  there  would  have  been  no 
oxygen  with  which  the  gas  could  unite.  Probably,  however, 
as  the  tank  at  the  start  of  the  process  is  filled  with  air  as  well 
as  cats,  a  gradual  mixture  takes  place  between  the  air  and 
the  gas  as  the  latter  is  discharged  into  the  tank  and  thus 
an  explosive  or  ignitable  mixture  may  be  formed.  While  the 
explosion  of  the  tank  was  powerful  enough  to  blow  out  some 
of  the  windows  in  the  building,  the  mixture  ignited  was  evi- 
dently not  that  which  would  produce  complete  combustion  oi 
the  explosion  would  have   been  o£  much  greater  violence. 
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Stoppiia^  a  DaMcuaWl  Slide  h>Y  tK® 
Use  of 


Tlic  IViinsylvania  Co.  on  its  C.  &  P.  division  ret:ently 
built  a  spur  track  about  a  mile  long  from  its  main  track 
to  tbo  plant  of  tbo  Pittsburgb  Crucible  Steel  Co.  at 
Midland,  Penn.  In  excavating  for  the  new  roadbed, 
which  for  a  portion  of  the  way  lies  along  and  below 
the  Ohio  River  Passenger  l?y.,  a  double-track  electric 
line,  a  bad  slide  developed  about  1700  ft.  long,  extending 
back  from  the  cut  a  maxinnnn  width  of  about  350  ft.  to 
the  face  of  a  rock  clitf.  About  40,000  cu.yd.  of  material 
in  excess  of  the  proliminaiy  estimate  slid  into  the  roadbed 
prism  and  was  removed  by  a  steam  shovel. 

As  may  be  seen  from  the  sketch  showing  an  approximate 
typical  section  through  the  slide,  the  electric  railway 
required  considerable  work  to  keep  it  to  line  and  surface 
sufficient  to  allow  traffic  to  pass  on  it.  For  a  time  it  was 
necessary  to  abandon  the  track  on  the  side  toward  the  new 
cut,  using  the  other  track  past  the  slide.  The  track 
being  used  was  lined  back  up  the  hill  from  time  to  time 
and  brought  to  surface  with  blast-furnace  slag  (see  Fig.  2; 
the  shovel  in  the  sliding  bank  in  the  middle  right  of  the 
picture  gives  a  measure  of  height). 

In  a  thorough  study  of  soil  conditions  it  was  found 
that  a  sliding  plane  existed  at  the  top  of  a  bed  of  fire- 
clay about  10  ft.  below  the  surface  of  the  sliding  mass. 


terial  on  the  Big  Four  was  wet  yellow  clay  lying  over  a 
species  of  soapstone. 

Holes  large  enough  for  a  man  to  work  in  were  dug  on 
15-ft.  centers  to  the  surface  of  the  fireclay.     Then  a  2- 
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The  method  adopted  to  stop  the  slide,  which  is  described 
in  what  follows,  proved  a  complete  success.  A  similar 
plan  was  considered  by  the  Big  Four  in  the  case  of  a  slide 
near  Cincinnati,  described  in  Engineering  News,  May 
16,  1907,  p.  536,  but  was  not  carried  out  for  fear  the  ex- 
plosives themselves  would  start  heavier  slides.     The  raa- 


FiG.  2.    Blast-Furnace  Slag  Railway  Fill 

in.  hole  was  drilled  10  ft.  into  the  clay  and  the  lower  end 
expanded  with  two  sticks  of  40%  dynamite.  Three  kegs 
of  black  powder  were  then  placed  in  the  enlarged  hole 
and  the  charge  fired.  The  clay  was  lifted  into  mounds 
which  connected  into  each  other  at 
about  the  surface  of  the  clay. 

The  plan  to  stop  the  slide  was  de- 
vised by  E.  F.  McCrea,  Division  En- 
gineer at  Cleveland.  Field  work  was 
done  by  the  H.  E.  Culbertson  Co. 
under  the  direction  of  Mr.  McCrea 
and  H.  W.  Brown,  Assistant  Division 
Engineer,  with  C.  P.  Spangler  as 
Engineer  in  Charge. 

The  Big  Four  slides  referred  to 
above  were  stopped  by  a  double  row  of 
piles  8  ft.  apart  each  way,  staggered, 
which  were  driven  near  the  toe  of  the 
slope.  In  one  instance  it  was  neces- 
sary to  make  a  screen  of  woven  brushes 
with  a  filling  of  cinders  to  prevent  the  material  flowing 
away  between  the  piles.  A  similar  condition  of  sliding 
ground  in  a  railway  cut,  which  was  also  stopped  by  driv- 
ing piles,  was  described  in  an  article  in  Engineering 
News,  Sept.  13,  1906,  on  "Railway  Construction  through 
Sliding  Ground  in  France.'" 
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A  machine  has  been  developed  by  the  National  Tulie 
Co.,  of  Pittsburgh,  for  the  rapid  testing  of  iron  nnd  steel 
pipe,  as  to  resistance  to  corrosion,  more  nearly  under 
service  conditions  than  has  been  possible  before. 

The  scheme  is  to  circulate  a  mixture  of  air  and  water 
through  a  series  of  pipes  to  be  compared,  thus  giving  the 
same  conditions  on  each.  With  a  constant  circulation 
of  hot  water  saturated  with  oxygen  corrosion  proceeds 
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Tube  Co. 


about    twelve    times   as    fast   as    on    ordinary    hot-water 
lines. 

A  set-up  of  the  apparatus  is  shown  in  the  accompanying 
view.  There  is  an  open  hot-water  tank,  a  gas-buming 
water  heater  with  control  thermostat,  an  air  pump  and 
injector  foot,  and  a  test  coil  made  up  of  lengths  of  the 
\arious  kinds  of  pipe  to  be  tested.  One  length  is  mad© 
of  glass  for  observation.  The  air,  which  is  injected  at 
the  bottom  of  the  coil,  causes  the  water  to  flow  up  and. 
spill  over  into  the  storage  tank.  The  air  supply  is 
regulated  so  that  the  flow  is  kept  down  to  about  li^  gri- 
per min.,  at  which  rate  the  corrosion  pro. huts  are  not 
swept  away. 


Com^strtactios^    Plant  at  tS^e 
Nepavig  Dasn 

Work  on  the  128-rt..  masonry  arcii  dam  of  the  Nepaug 
reservoir  for  the  additional  water-supply  of  the  city 
of  TIartford,  Conn.,  is  ])rogressing  rapidly,  as  the  ac- 
companying views  show.  Fig.  1  is  the  contractor's 
(Fred  T.  Ley  Co.,  of  Springfield,  Mass.)  construction 
plant;  Fig.  2  is  the  concrete  distributing  tower,  which 
is  lieing  carried  up  to  a  height  of  over  200  ft. ;  Fig.  .3 
is  a  general  view  of  the  dam  site  with  cyclopean  masonry 
of  tlie  foundation  in  place,  and  Fig.  -1  shows  how  the 
contractor  solved  the  transportation  problem.  A  black- 
smitii  and  general  repair  shop  is  on  the  left  of  the  rail- 
way (Fig.  4),  below  the  sand  and  stone  bins.  An  air- 
compressor  plant  is  above  the  dam  site  to  the  right  in 
Fig.  3. 

When  the  contractor  began  work  in  the  early  spring 
the  Nepaug  valley  below  the  dam  site  was  about  as  wild 
and  rugged  as  any  western  canon.  Fortunately,  a  branch 
line  of  the  New  York,  New  Haven  &  Hartford  R.E. 
crosses  the  river  about  4000  ft.  below  the  dam  site,  and 
the  contractor  has  admirably  solved  his  transportation 
and  supply  problem  by  building  a  standard-gage  railway 
to  connect  his  construction  plant  with,  this  branch  line. 

Broken  trap  rock  for  the  concrete  is  purchased  from 
the  railway  company  and  hauled  from  a  quarry  and 
stone-crushing  plant  about  25  mi.  distant.  Sand  and 
gravel  pits  are  near  the  contractor's  railway,  and  boulders 
are  plentifiil.  The  broken  stone  is  taken  up  the  in- 
clined trestle  (Fig.  1)  and  dumped  directly  into  ele- 
\ated  bins.  Sand  and  gravel  are  dumped  in  the  rear 
of  the  bins  into  a  hopper,  and  after  passing  over  a  bar 
screen,  the  larger  rocks  and  boulders  go  through  a  crush- 
er. From  below  the  hopper  these  materials  are  elevated 
by  bucket  conveyors  to  the  tops  of  their  respective  bins. 

The  long  low  building  on  the  left  (Fig.  1)  is  the  ce- 
ment house.  The  bags  of  cement  are  opened  and  the 
cement  is  dumped  into  a  hopper  at-  the  extreme  right 
end  of  a  passageway  imder  the  bins,  where  it  is  chuted 
into  cable-cars,  which  in  their  passage  under  the  bins 
receive  the  correct  proportions  of  sand  and  stone  through 
manually  operated  gates  in  the  bins  overhead.  There 
are  two  parallel  lines  of  cable-cars,  each  running  up  an 
incline  at  the  right  end  of  tlie  bins  and  dumping  auto- 
matically into  two  concrete  mixers  at  the  foot  of  the 
tower  (see  Fig.  1 ). 
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Fig.  1.     CoxsTHUCTiox  Plant  at  the  Nepaug  Dam:  TTAUTFOiin,  Coxx.,  Water-supply 
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Derrick  for  Handling  Ends  of  Concreting 
Spouts 


Figs.  2  to  4.     Building  the  Nepaug  Dam  of  the 
Hartford,  Conn.,  Water-Supplt 

(Fig.  2 — Concreting  tower  over  200  ft.  high.  Fig.  3 — Lower 
course  of  cyclopean  masonry  in  place.  Fig.  4 — Contractor's 
standard-gage   railway) 

From  the  tower  the  concrete  is  distributed  by  spouts, 
one  from  each  mixer  elevator,  to  any  part  of  the  dam. 
The  method  of  handling  the  far  end  of  the  spouts  is 
unusual.  It  was  designed  to  have  them  supported  on 
horses  or  A-frames  and  shifted  about  in  that  way,  but 
this  was. so  cumbersome  that  the  .superintendent,  Robert 
Coombs,  hit  upon  the  derrick  scheme  shown  in  Fig.  5. 
This  derrick  is  a  single  mast  with  two  right-angle  brack- 
ets, or  booms,  one  for  each  end  of  the  distributing  spout. 
These  derricks  are  planted  in  wood  boxes  extending  to 
the  hardened  course  of  concrete  below  and  each  is  sup- 
ported l5y  five  guy  wires.  The  concreting  spout  from 
the  main  tower  connects  with  the  elbow  of  the  derrick's 
distributing  spout,  as  Fig.  5  shows. 

For  handling  the  boulders  or  "plums"  for  the  masonry 
the  contractor  has  two  large  stifF-leg  derricks  reaching 
to  any  part  of  the  structure.  So  to  move  the  small 
concrete-distributing  derricks  from  place  to  place  one 
of  these  large  derricks  is  used  to  jjick  up  the  whole  out- 
fit bodily,  and  the  guys  being  loo.sened,  the  shift  is  made 
in  about  15  to  30  min.  with  two  men,  whereas  the  orig- 
inal scheme,  with  .spout  supported  on  horses,  required  8 
men  working  twice  as  long. 

The  Nepaug  dam  is  a  part  of  a  new  large  water- 
supply  project  now  under  construction  for  the  city  of 
Hartford  under  a  hoard  of  water  commissioners,  for 
whom  Caleb  Mills  Saville  is  Cliief  Engineer.  The  dam 
is  to  he  approximately  600  ft.  long  on  top,  with  a  290-ft. 
spillway  section.  The  radius  of  the  center  line  is  390 
ft.  It  has  contraction  joints  every  43  ft.  and  an  interior 
inspection  gallery.  The  new  reservoir  will  have  a  water- 
shed of  38.4  sq.mi. 
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A  hydrographic  or  triangulation  signal  80  to  90  ft. 
high,  which  can  be  built  for  $1  per  vertical  foot,  including 
all  materials,  transportation  of  party  and  outfit,  pay  and 
subsistence — a  signal  which  gives  a  'uaximuni  of  height 
and  strength  for  a  minimum  of  material  and  labor — has 
been  designed  by  J.  S.  Bilby,  signalman  of  the  United 
States  Coast  and  Geodetic  Survey.  Several  signals  of 
tiiis  type  have  been  built  since  Jan.  1  on  the  Florida 
coast. 

The  elements  of  tlie  signal  are  (1)  the  foundation,  (3) 
the  scaffold,  (3)  the  superstructure,  (4)  the  target  and 
( n )  the  guys. 

1.  Foundation — Stakes  are  driven  at  the  corners  of  an 
11-ft.  square  (Figs.  1  and  3).  The  post-holes  are  3x3  ft. 
by  3  ft.  deep.  In  the  bottom  of  each  hole  is  a  footplate 
3x8  in.  by  3^2  ft.,  made  of  two  pieces  of  8x4  held  together 
by  pieces  of  1x4  nailed  across  the  ends.  The  scaffold  legs 
are  toe-nailed  to  the  foot-plates.    Fig.  3D  shows  a  plan  of 
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Details  of  a  New  Hydrographic  Signal,  United 
States  Coa.st  and  Geodetic  Survey 

the  leg  anchors.  These  are  2x4's  about  81/^  ft.  long,  placed 
in  two  sets  of  two  pieces  each  on  each  leg.  The  first  set 
of  anchors  is  nailed  to  the  leg  near  the  bottom  with  20d. 
nails,  five  nails  to  a  piece.  Earth  is  filled  in  to  the  top 
of  the  anchor  pieces  and  scrap  pieces  of  timber  are  nailed 
on  top  of  them.  The  second  set  of  leg  anchors  is  then 
nailed  in  place  just  above  and  at  right  angles  to  the 
lower  set,  filled  in  and  covered  with  scrap  timber  as  before 
and  the  holes  then  filled  and  thoroughly  tamped. 

2.  Scaffold — Fig.  1  shows  the  working  plan  and  dimen- 
sions of  the  scaffold;  outside  measurements  are  shown 
except  where  e.  to  c.  dimensions  are  specified  in  spacing 
horizontal  ties.  Two  sides  of  the  scaffold  are  completely 
framed  and  assembled  on  the  ground  and  raised  to  place 


with  a  tackle.  The  ties  and  braces  are  on  the  outside,  so 
Olio  scaffold  sidoframe  has  to  be  turned  over  before  being 
raised  to  position.  The  horizontal  ties  and  diagonal  braces 
of  I  he  other  two  sides  are  nailed  on  after  the  four  legs  are 
set  upright. 

In  framing  the  scaffold  the  first  step  is  to  make  the  legs, 
which  are  4x4  in.  by  'MS  ft.  long,  built  up  by  nailing  to- 
gether 8x-t's,  breaking  joints  by  at  least  4  ft.  The  joints 
are  strengthened  by  pieces  of  1x4  in.  by  3  ft.  nailed  over 
them.  Marks  are  made  on  the  legs  for  horizontal  ties 
at  3,  9,  19  and  33  ft.  from  top  of  ground  for  the  ties  and 
braces.  For  the  2x4's  20d.  nails  are  used  and  8d.  for  the 
1x4's.  The  opposite  sides,  Nos.  1  and  3  (see  Fig.  2),  are 
raised  by  a  line  and  tackle  of  two  single  blocks,  from  posts 
about  60  ft.  from  the  scaffold.  The  legs  are  not  toe-nailed 
+0  the  foot-plates  and  the  anchors  made  until  the  scaffold 
is  completely  erected. 

3.  Super.structure — The  superstructure  is  2  ft.  square 
with  legs  2x4  and  ties  and  braces  1x4,  framed  as  shown 
in  Fig.  3  of  the  completed  signal.  All  ties  are  2  ft.  long 
and  spaced  4  ft.  on  the  legs.  The  braces  are  all  cut  from 
one  pattern.  Fig.  3A  shows  how  the  superstructure  is 
joined  to  the  top  of  the  scaffold.  The  pieces  marked  a 
are  2x4's  4  ft.  long;  those  marked  h  are  3x4's  nailed  across 
the  scaffold  legs  c.  The  legs  for  the  superstructure  are 
sent  aloft  one  piece  at  a  time  and  set  on  top  of  c  and 
nailed  to  a.  The  second  section  of  legs  is  spliced  on  the 
first  by  nailing  pieces  of  2x4's  4  ft.  long  on  the  inside  of 
the  legs.  The  legs,  ties  and  braces  are  all  marked  and 
cut  from  patterns  before  being  sent  aloft,  the  legs  being 
raised  singly  and  the  braces  in  sets  of  four.  One  man 
aloft,  inside,  nails  the  pieces  in  place,  while  another  on 
the  ground  cuts  the  pieces  and  sends  them  up  by  means 
of  a  hauling  line. 

4.  Targets — -The  top  target  is  11x13  ft.,  painted  black, 
and  beneath  it  is  one  of  the  same  size  painted  white.  They 
are  made  of  dressed  boards  ^5x6  in.  by  12  ft.  long  in  five 
sections  (10  in  all)  of  four  boards  each,  nailed  to  pieces 
of  1x4  in.  by  3  ft.,  with  1-in.  spaces  between  the  boards. 
Fig.  3C  shows  a  detail.  The  targets  are  fastened  to  the 
legs  by  8d.  nails,  five  nails  being  used  to  each  board  in 
each  leg.  Below  the  target  the  superstructure  is  covered 
with  white  muslin. 

5.  Guys — The  structure  may  be  from  80  to  90  ft.  high 
before  it  is  necessary  to  attach  any  guys.  The  guy  an- 
chors are  about  130  ft.  distant  from  the  base  of  the  struc- 
ture. Six  anchors  are  used  when  a  target  shows  in  one 
direction  and  eight  anchors  for  a  signal  with  targets  show- 
ing in  four  directions.  The  anchors  are  Sx3-ft.  timber 
frames  buried  in  3  ft.  of  earth.  The  guys  are  No.  8  gal- 
vanized-iron  wire  attached  to  the  superstructure,  as  shown 
in  Fig.  3.    The  guys  are  set  by  tackle. 

For  hydrographic  work  the  signal  described  can  be  seen 
from  10  to  12  mi.  In  no  case  should  the  size  of  the 
target  be  increased  without  additional  guy  wires.  All 
lumber  is  dressed  on  four  sides.  Two  men  can  build 
the  signal  in  an  average  of  two  days  when  the  material 
is  on  the  ground. 

The  following  tools  are  necessary :  Two  hand  saws,  one 
axe,  one  carpenter's  level,  one  bevel,  one  try-square,  two 
rules,  one  hatchet,  two  clawhamniers,  two  paint  brushes, 
one  shovel,  one  spade,  three  6-in.  blocks,  320  ft.  of  %-in. 
rope  and  125  ft.  of  %-in.  rope. 

The  following  materials  are  necessary  for  an  84-ft.  sig- 
nal :  40  pieces  of  timber  j%x6  in.  by  12.  ft.  long ;  60  pieces 
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•2x4  by  16  ft.  long;  75  pieces  1x4  by  16  ft.  long;  40  pieces 
1x4  by  12  ft.  long— making  in  all  1333  ft.  b.m. ;  50  lb. 
8d.  nails;  25  lb.  20d.  nails;  1/2  gal.  white  paint;  1/2  ga!. 
black  paint;  12  yd.  of  white  muslin;  14  lb.  8  oz.  tacks: 
2000  ft.  No.  8  galvanized  iron  wire. 

Cleain\°Up  Woirfe  ^it®T  Eirectlaiag 
THree  (600=Ft.  IRadio  Toweirs 

After  the  erection  of  one  of  the  600-ft.  self-support- 
ing steel  radio  towers  at  Darien,  C.  Z.,  there  was  still  con- 
siderable work  to  be  performed  in  the  way  of  cleaning 
up.  First  of  all,  two  channels  were  laid  horizontally  across 
the  top  of  the  horizontal  beams  and  bisecting  the  angle 
formed  at  each  tower  by  the  lines  to  the  other  two  tow- 
ers. Two  sheaves  were  mounted  between  these  channels, 
one  directly  over  the  center  of  the  tower,  the  other  just 
outside  the  edge  of  the  deck  at  the  top  of  the  tower. 
These  sheaves  were  to  carry  the  cable  used  to  hoist  the 
antennas.  The  cables  of  the  antennse  are  held  permanently 
in  place  by  pennants  hooked  into  shackles  at  the  outer 
end  of  the  sheave  supports.  The  hoist  cable  is  carried 
do\vn  the  inside  of  the  tower  to  an  electric-motor-driven 
hoist  located  on  a  platform  framed  into  the  steelwork 
about  40  ft.  above  ground. 

A  ladder  is  built  on  one  of  the  legs  of  the  tower  from 
the  foundation  to  the  top.  It  is  composed  of  i/4x5-in. 
side  plates  with  two  %-in.  diameter  rungs  riveted  in  each 
step.  Ten  landing  platforms  are  provided,  the  lowest 
being  at  the  110-ft.  level.  While  it  involves  considerable 
labor,  it  has  been  found  to  be  quite  safe  for  any  person 
physically  fit  to  climb  to  the  top  of  the  tower ;  dizziness 
is  prevented  by  the  climber  continually  confronting  the 
broad  back  of  the  tower  leg.  Workmen  on  the  tower  ha- 
bitually rode  up  and  sometimes  down  by  means  of  the 
hoisting  cable  as  long  as  erection  was  in  progress,  but 
for  final  bolting  and.  painting  the  ladder  was  used  ex- 
clusively. 

It  was  discovered  that  following  rains  a  small  quan- 
tity of  water  remained  in  the  horizontal  star-strut  mem- 
bers due  to  the  way  they  were  placed.  Holes  were  ac- 
cordingly drilled  in  the  outstanding  legs  of  these  angles. 

The  tower  steel  was  painted  with  one  coat  of  red  lead 
before  leaving  the  shop.  This  coat  was  made  intact  after 
erection,  and  when  the  bolting  was  completed,  all  bolt 
heads  and  nuts  were  painted  with  red  lead  in  this  re- 
touching. As  soon  as  this  coat  had  dried  a  coat  of 
dark-green  lead-and-zinc  paint,  of  very  thick  consistency, 
was  applied  and  rubbed  well  into  the  joints  and  crevices. 
A  final  coat  was  also  of  dark  olive  green  lead-and-zinc 
paint,  but  somewhat  thinner  in  consistency  and  with  a 
more  glossy  finish. 

The  antennae  were  raised  into  position  on  Apr.  2,  1915, 
without  accident.  The  greatest  deflection  of  the  top  of 
the  tower  which  could  be  noted  with  a  transit  was  about 
4  in.  during  the  raising  of  the  mat.  This  deflection  was 
reduced  to  2  in.  when  the  hoisting  stopped. 

■M 
PalntlOK  Safety  Lines  on  Pavements  for  the  guidance  of 
traffic  Is  being  tried  in  New  Yorlt  City.  At  the  Fiftli  Ave. 
crossings  at  34tli  and  42nd  St.  safety  lanes  liave  been  painted 
on  the  pavement  to  indicate  the  proper  place  of  crossing  for 
pedestrians.  The  practice  has  proved  successful  in  some  other 
cities,  notably  in  the  downtown  district  of  Detroit.  At  sharp 
curves  on  a  new  road  opened  for  traffic  down  the  steep  slope 
of  the  Palisades  from  Englewood  Clift.  N.  J.,  on  June  17, 
lines  have  been  painted  to  indicate  the  safe  zone  for  traffic 
In  each  direction. 


Teste  ©if  Falles  Iia  S^sad  BeacS^j, 

AHllainiilflC  CHy^  Mo  Jo 

By  Fi!Ed  W.  Abbott* 

The  ground  formation  at  Atlantic  City  is  a  eloan-sand 
bed,  interlaid  with  clayey  streaks  and  thin  beds  of  clayey 
sand  to  a  depth  of  400  ft.,  where  it  overlays  the  great 
diatom  clay  bed  of  the  Atlantic  Coast  plain.  The  lighter 
structures  (the  vast  majority)  are  founded  directly  ou 
the  sand  at,  or  near,  the  water  line.  When  piles  are  used 
they  are  usually  the  commercial  "Jersey"  pile,  about  1.") 

PILE  TESTS.     PLANS  OF  TEST  GROUPS 

£oari^>va//r 
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Group  3 

ere  Jersey  pine,  driven  with  the  bark  on. 

Group  1 — 4  piles,  32  ft.  long,  averaging 
S  in.  diam.  at  the  point  and  11 V4   in.  diam. 

LE  3       at  the  butt. 

These  piles  were  water-Jetted  to  place 
and  settled  by  drop  hammer.  The  four 
supplementary  piles  around  pile  No.  1  were 
of  tlie  same  size  and  penetration  as  the 
otliers  and  were  driven  in  the  same  man- 
ner, but  were  cut  off  at  the  ground  line 
and  carried  no  load.  They  were  driven 
subsequent  to  the  driving  of  pile  No.  1. 

those    of 


ILEI 


s 


Group    2 — 4     piles,     same    size 
Group   1. 

These  piles  were  entirely  water  driven,  being 
jetted  to  place,  subsequent  hammer  settlement 
being  omitted. 


Gro>\D  3 — 4  piles,  IS  ft.  long,  averaging  6V2 
in.  diarii.  at  the  point  and  8%  in.  diam.  at  the 
butt. 

These  piles  were  water-jetted  to  place  and 
settled  by  drop  hammer  as  were  the  piles  of 
Group    1. 

Elevation  of 
Load  Box — In- 
side dimen- 
sions of  box, 
20x20x10  ft. 
Settlements 
were  read  di- 
rectly off  the 
head  of  the 
pile.  On  the 
pile  head  and 
under  the  bol- 
ster was  placed 
a  steel  plate  on 
which  rested  a 
loose  iron  pipe 
passing      free 

through  a  hole 

in  the  bolster 
and  through  an 
open  box  in  the 
interior  of  the 
load   box. 


s 


Fig.  1. 


Layout  of  Pile  Groups  Tested  on  Atlantic 
City  Beach 


ft.  in  length,  waterjetted  to  place.  Data  as  to  the  de- 
pendable value  of  such  foundations  are  meager  and  the 
herein-described  tests  were  performed  to  supply  in  a 
measure  information  desired  in  the  design  of  a  contem- 
plated lofty  building.  They  were  made  in  a  vacanu  lot 
immediately  adjoining  the  boardwalk. 
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111  laying  out  the  tests  it  was  planned  to  drive  tliive 
groups  of  four  piles  eaeh,  two  groups  of  .'50-ft.  piles,  o\ 
varied  treatment  in  driving,  to  be  loaded  witli  lOO.OOO 
III.  each,  approximately  twice  the  contemplated  working 
load  for  such  jjiles,  ami  a  third  group  of  I.j-ft.  piles  to  be 
loaded  to  failure. 

After  the  piles  were  driven  and  cut  ofl"  to  a  level  they 
were  bolstered  and  capped  with  double  steel-beam  string- 
ers and  a  bo.x  with  inside  dimensions  of  20x20  ft.  and  10 
ft.  deep  was  erected  thereon.  The  test  load  was  applied 
by  tilling  the  box  with  sand. 

In  all  cases  the  .surface  was  leveled  off  around  the 
pile  groups,  for  a  space  of  about  30x:}0  ft.,  at  the  ground- 


Four  supplementary  pile.s  were  driven  in  close  prox- 
imity to  File  1.  They  were  the  same  size  and  were  driven 
(jetted  and  hammered)  in  the  .same  manner  as  the  other 
lour,  and  were  driven  subsct|uent  to  the  driving  of  Pile 
1.  They  were  cut  olT  at  the  surface  and  carried  no  load, 
their  purjiose  being  to  show  what  influence,  if  any,  the 
waterjetting  of  piles  in  close  proximity  had  on  those  pre- 
viously driven.  The  driving  of  these  piles  raised  the 
nearby  pile  Vi  '"■ 

This  group  was  loaded  with  a  total  of  95,000  lb.  per 
pile,  including  the  weight  of  the  box. 

The  extreme  settlement  noted  was  from  1.75  to  5.00  in., 
the  average  being  3.28  in.     At  a  load  of  86,000  lb.  per 
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Data  on  Tests  of  Piles  in  Sand  Beach.  Atlantic  City,  N.  J. 

(iRAPHICALLY    AND   NUMERICALLY 


(tIving  Settlement  of  Piles 


water  level.  Instrument  readings  were  taken  directly  off 
the  pile  heads,  the  box  and  load  being  arranged  to  make 
this  possible,  and  settlements  were  noted  on  the  applica- 
tion of  each  foot  in  depth  of  sand  load. 

Group  No.  1 

Group  No.  1  consisted  of  four  32-ft.  piles,  waterjetted 
to  place  and  firmly  settled  under  the  blows  of  a  hammer. 
It  was  expected  that  the  hammer  blows  would  compact 
the  sand  in  juxtaposition  to  the  pile,  putting  it  at  once 
in  a  condition  of  active  resistance,  and  reduce  the  settle- 
ment under  working  load  to  within  allowable  limits.  The 
hammer  used  (1200  lb.)  was  too  light  for  this  size  and 
weight  of  pile  and  the  desired  result  was  not  entirely 
achieved.  It  is  believed  that  a  heavier  hammer  with  less 
fall  would  have  given  better  results.  These  piles  were 
driven  to  a  penetration  of  30  ft.  The  jet  used  gave  30-lb. 
gage  pressure  at  the  surface. 

At  a  depth  of  28  ft.  a  thin  membrane,  1  to  2  in.  in 
thickness,  of  tough  blue  clay  was  encountered,  below 
which  the  jet  was  not  eft'ective;  and  the  last  2  ft.  of  pene- 
tration was  etfected  only  with  the  assistance  of  the  ham- 
mer. The  hammer  records  show  that  Piles  1,  2  and  4 
received  an  average  of  19  blows,  with  a  fall  of  from  4  to 
15  ft.,  the  last  five  blows,  with  a  10-ft.  fall,  gaining  only 
1  in.  The  number  of  hammer  blows  seems  to  have  had  no 
influence  on  subsequent  settlement  of  the  pile.  Pile  1  (18 
blows)  and  Pile  3  (127  blows)  settling  practically  the 
same  amount. 


pile  there  was  an  average  increase  of  settlement  of  0.42 
in.  over  night.  At  the  extreme  load  there  was  an  average 
increase  of  0.28  in.  over  night.  Three  days  later  a  fur- 
ther average  increase  of  0.22  in.  was  noted,  at  which 
point  settlement  practically  ceased. 

Group  No.  2 

Group  No.  2  included  four  piles  of  the  same  dimensions 
as  those  of  Group  1.  They  were  driven  with  the  waterjet 
alone,  subsequent  hannnering  being  omitted,  the  object 
being  to  determine  by  comparison  with  Group  1  the  value 
of  the  final  hammering.  As  before  mentioned,  the  water- 
jet  was  found  to  be  ineffective  below  the  clay  sheet  at  the 
depth  of  28  ft.,  and  these  piles  were  therefore  jetted  to 
this  depth  only,  their  points  resting  approximately  on  the 
membrane  of  clay. 

This  group  was  loaded  with  a  total  of  86,000  lb.  per 
pile. 

The  extreme  settlement  noted  was  from  2.75  to  6.88  in., 
the  average  being  4.30  in.  At  the  final  load  there  was  an 
increase  in  average  settlement  of  0.52  in.  during  the  first 
week  after  loading.  Readings  one  week  later  showed  no 
further  movement. 

Group  No.  3 

Group  No.  3  comprised  four  IS-ft.  piles,  waterjetted  to 

place  and  hammered.    They  were  jetted  to  a  penetration 

of  15  ft.  and  received  an  average  of  13  blows  each  of  a 

1200-lb.  hammer  with  a  10-ft.  fall.     The  hammer  blows 
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settled  the  piles  an  average  of  7  in.  to  practical  refusal,  the 
last  three  hlows  gaininj;  notliing. 

The  settlement  of  these  piles  was  quite  uniform  and 
was  less  in  amount  than  that  of  the  other  groups  up  to  the 
point  of  failure.  Failure  occurred  under  an  average  load 
of  72,000  lb.  per  pile.  The  failure  was  most  positive.  At 
the  time  the  layer  of  sand  then  being  placed  in  the  load 
bo.x  extended  over  Piles  2  and  4  and  about  half  way  across 
the  box  toward  Piles  1  and  3,  there  being,  as  near  as  can 
be  estimated,  76,000  lb.  each  on  Pile  2  and  on  Pile  4 
and  08,000  lb.  each  on  Pile  1  and  on  Pile  3.  Pile  2 
seemed  to  start  first,  followed  instantly  by  Piles  4,  1  and 
3,  all  piles  being  immediately  in  motion.  The  greater 
part  of  the  settlement  occurred  in  a  few  seconds,  but  the 
movement  continued  for  about  10  min.,  and  until  the 
structure  of  the  load  box  rested  upon  the  surface. 

Settlements  are  tabulated  and  graphically  compared 
in  Fis.  2. 


Scnitold  (or  I'nintinjj;  Kniltvny-CrossinK'  Sigrns — A  light 
movable  platform,  or  scaffold,  devised  by  a  foreman  of  the 
Nickel  Plate  R.R.  has  con- 
siderably reduced  the  cost 
of  repainting  railway-cross- 
ing signs.  The  platform  is  8 
ft.  long  and  is  held  in  place 
at  any  height  by  a  simple 
wedge.  The  frame  is  ol 
2x6's  surfaced  on  four  sides 
and  the  floor  is  1x6  boards 
and  is  about  24  in.  wide. 
The  2x6  cantilever  arras  are 
fastened  together  a  trifle 
over  S  in.  apart.  These  arms 
are  held  to  the  post  by  a 
piece  of  2x6  protected  by  a 
steel  plate  in  front  of  the 
signpost  and  a  i/2-in.  bolt 
behind  the  post.  Between 
the  bolt  and  the  post  an  oak 
wedge  is  driven.  To  pre- 
vent wear  on  the  sides  of 
the  cantilever  arms  they  are 
protected  at  the  post  by  thin 
steel  plates.  A  stepladder 
is  required  to  mount  the 
platform.  A  smaller  plat- 
form of  similar  design  is 
used  to  paint  "no-trespass" 
and  like  signs.  The  whole 
outfit  may  be  knocked  down 
and  carried  from  place  to 
place  on  a  railway  veloci- 
pede. To  erect  the  platform 
It  is  held  with  its  outstand- 
ing legs  about  the  post,  the 
bolt  inserted,  the  platform 
raised  to  any  desired  height 
and  the  wedge  driven. 

Itecoverlne  Tools  l,o»t  in  -Well-Drining— The  first  step  in 
lecovering  a  tool  lost  while  drilling  a  Well  is  to  learn  the 
shape  of  its  upper  end  and  the  position  in  which  it  lies  in 
the  well.  This  knowledge  may  be  obtained  by  lowering  over 
the  tool  a  sheet-iron  vessel  containing  soap  or  other  soft 
material  for  making  an  impression.  Another  scheme  of  loca- 
tion Is  to  reflect  a  light  from  a  mirror  into  the  well.  A  third 
is  by  means  of  a  photographic  device,  consisting  of  a  stereo- 
.scopic  photographic  apparatus,  which  is  lowered  to  a  point 
near  the  lost  tool,  light  for  the  negative  being  furnished  by 
an  electric  current  carried  by  wires  arranged  in  the  camera. 
If  the  drill  is  lost  in  the  well,  but  is  not  jammed  tight,  it 
may  be  possible  to  lower  a  spudding  spear  and  prod  the  top 
of  the  drill  loose  from  the  wall.  The  drill  may  then  be 
grasped  and  removed  by  a  slip  socket  suspended  by  a  light 
string.     It  the   tool   has   fallen  only  a   short   distance   it   may 
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be  removed  by  a  horn  socket,  which  when  jainmed  over  the 
fallen  tool  obtains  a  friction  grip.  Sometimes  a  powerful 
electromagnet  is  used  for  fishing,  but  the  rigging  of  this 
apparatus  is  e.xpensive  and  its  use  is  difficult.  In  the  case  of 
a  cable  break,  the  rope  can  often  be  withdrawn  by  catching 
it  with  a  rope  spear,  a  rod  armed  with  upward-pointing  barbs. 
In  dealing  with  defective  casing  it  is  sometimes  necessary 
to  remove  it  in  short  sections.  This  is  accomplished  by  means 
of  a  casing  cutter  having  expanding  knives.  When  only 
slightly  bent  the  casing  may  be  straightened  by  the  use  of  a 
pipe  swedge  dropped  into  it  repeatedly.  If  these  methods, 
which  are  described  by  Frederick  G.  Clapp  in  a  report  to 
Dr.  Eugene  Haanel,  Canadian  Department  of  Mines,  prove 
ineffective  in  removing  the  broken  or  lost  parts,  the  driller 
usually  shifts  his  outfit  a  few  inches  to  one  side  and  redrills 
and  enlarges  the   hole. 

Split  Float  for  Kinishing  Joints  in  Concrete  Pavements — 
The  accompanying  illustration  shows  a  special  float  by  the 
use  of  which  it  is  possible  to  obtain  an  exceptionally  good 
joint  in  concrete  pavements.  This  type  of  finishing  float  was 
used  successfully  during  the  fall  of  1914  on 
25,000  sq.yd.  of  Ohio  State  Highway  Depart- 
ment work  on  a  pavement  between  Ashtabula 
and  Jefferson.  The  filler  used  was  asphaltic 
felt,  14  in.  thick,  as  specified  in  the  new  speci- 
fications of  the  American  Concrete  Institute. 
The  felt  was  cut  sufficiently  wide  to  extend 
not  only  through  the  entire  thickness  of  the 
conciete  but  well  above  the  finished  surface.  By  the  use 
of  the  split  floats  the  concrete  was  carefully  finished  to  the 
same  elevation  on  both  sides  and  close  against  the  joint 
filler.  When  the  concrete  had  hardened  the  surplus  filler 
was  cut  away  with  an  adz  to  about  \'2  in.  above  the  pavement, 
the  remainder  being  left  to  be  ironed  down  by  traffic. 

Three  AV'ays  of  Concreting  the  Arches  between  I-beams  to 
form  the  floor  of  a  highway  biidge  are  shown  herewith.  Fig. 
1  is  the  old  way,  now  generally  abandoned,  of  arching  a 
piece  of  corrugated  iron  across  the  space  between  the  I- 
beam  flanges  and  filling  in  concrete  behind  these  arches. 
This  practice  is  objectionable  for  several  reasons:  It  leaves 
the  bottoms  of  the  I-beams  exposed,  the  corrugated-iron  form.<! 
are  lost,  and  remain  with  the  under  side  exposed.  To  get 
around  these  difficulties.  Willis  Whited,  Bridge  Engineer  of 
the  Pennsylvania  State  Highway  Department,  uses  the  method 
of  construction  shown  in  Fig.  2.  Under  each  I-beam  is  a 
stringer    or    centering,    and    the    corrugated-iron    arch    forms 
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Three  Ways  of  Concreting  Arches  between  I-Beams 
OF  Bridge  Floor 

are  laid  on  these  centers;  a  loop  of  2-in.  mesh  woven  wire  is 
made  under  and  around  each  I-beam  and  the  concrete  placed. 
When  the  centers  are  removed  the  corrugated-iron  forms  are 
recovered.  Fig.  3  is  another  means  of  accomplishing  the  same 
result,  as  practiced  by  the  Connecticut  State  Highway  De- 
partment under  Charles  J.  Bennett.  Commissioner.  Here  the 
I-beams  themselves  are  made  to  support  the  centering.  As 
often  as  necessary  1/2 -in.  bolts  are  placed  to  carry  a  board 
hung  \y2  in.  below  the  bottoms  of  the  I-beams,  The  bolts 
are*  tied  together  with  a  loop  of  wire  and  are  held  in  place 
as  shown  by  2V^-in.  round  washers,  overlapping  the  I-beam 
flanges;  the  nut  ends  of  the  bolts  are  up.  Expanded-metal 
reinforcement  is  placed  around  the  I-beam  fianges.  When 
the  concrete  has  sufficiently  set  the  bolts  are  screwed  out  of 
the  nuts,  the  centers  recovered,  and  only  the  nuts  are  lost. 
The  bolt  holes  are  plugged  with  concrete.  No  falsework  ic 
required. 

Clearing  Slides  from  Railway  Cuts — During  the  recent 
heavy  rainstorms  around  Kansas  City,  Mo.,  the  Kansas  City, 
Clay  County  &  St.  Joseph  Ry.  (an  electric  high-speed  inter- 
urban  line)  suffered  seriously  from  slides  in  the  cuts.  On 
the  St.  Joseph  division  train  service  was  discontinued  for 
three  days.  The  company  had  an  electrically  operated  Amer- 
ican ditching  inachine  which  Avas  put  in  service,  and  it  is 
stated  that  without  this  the  clearing  of  the  line  would  have 
taken  nearly  two  weeks.  On  the  Excelsior  Springs  div'sion 
there  was  a  slide  in  a  cut  where  the  mud  was  4  ft.  deep.  A 
nose  plow  placed  on  one  of  the  snow^-plow  cars  was  used 
successfully  in  plowing  out  the  mud  and  slush.  In  this  way 
the  track  was  cleared  quickly  and  was  kept  clear. 
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e   Qtisality   of  Sfteel  Ralls  amio 


The  indictment  of  the  quality  of  heavy  section  steel 
rails  which  was  dra\ni  by  Gustav  Lindeuthal  in  his  recent 
Xew  York  Eailway  Club  paper,  which  was  printed  in 
ExGiXEERixG  News,  May  27,  is  seconded  by  a  corre- 
spondent in  this  issue  in  even  more  emphatic  terms. 
While  our  correspondent  prefers  to  sign  his  letter  only 
with  the  nom  de  plume  "Civil  Engineer,"  we  can  say  for 
the  information  of  our  readers  that  the  letter  is  written 
by  one  of  the  best-known  railway  engineers  in  the  United 
States  and  that  the  statements  made  may  be  accepted 
as  authoritative.  It  is  of  especial  interest  to  note  the  cor- 
respondent's declaration  that  the  influence  of  steel-rail 
manufacturers  with  the  railway  companies,  through  fi- 
nancial connections,  has  been  such  that  the  efforts  of  en- 
gineers to  secure  improved  quality  in  steel  rails  have 
been  unavailing. 

It  is  of  course  true  that  the  charge  made  by  Mr.  Lin- 
deuthal and  by  our  correspondent  that  the  poor  quality 
of  rails  is  due  to  their  being  rolled  at  too  high  a  tem- 
perature is  far  from  being  new.  Twenty-five  years  ago 
it  was  a  common  saying  among  engineers,  disgusted  with 
the  poor  service  of  some  of  the  heavy  section  rails  just 
then  coming  into  use,  that  the  trouble  was  the  rails 
were  rolled  so  hot  that  the  metal  was  practically  squirted 
through  the  rolls. 

Of  course  few  railway  engineers  are  expert  metallur- 
gists, and  tliey  would  not  attempt  to  specify  by  what  de- 
tailed operations  in  the  rolling  mills  the  proper  quality 
could  be  obtained  in  steel  rails.  Enough  is  kuov\ni,  how- 
ever, as  to  tlie  benefit  accruing  to  steel  from  thorough 
working  during  the  process  of  manufacture  and  from 
proper  heat  treatment  to  make  it  certain  that  very  great 
impro'ement  in  rails  should  be  possible. 

Heat  treatment  of  steel  and  its  benefits  have  been 
well  known  to  metallurgists  for  many  years ;  but  in  most 
industries  the  demand  for  cheapness  has  been  more  con- 
trolling than  the  demand  for  quality,  and  the  process  has 
not  been  in  extensive  use  commercially  until  within  a 
very  few  years. 

The  remarkable  possibilities  of  heat  treatment  in  rais- 
ing the  strength  and  elastic  limit  of  steel  are  only  now 
beginning  to  be  thoroughly  appreciated.  The  automo- 
bile industry  has  been  a  great  educator  in  this  depart- 
ment of  engineering  work.  In  automobile  design  strict 
limits  are  fixed  as  to  size  and  cross-section  and  weight 
of  parts,  and  the  manufacturers  have  been  obliged  to 
resort  to  heat  treatment  to  obtain  the  desired  strength. 

Perhaps  the  best-known  use  of  heat  treatment  in  the 
field  of  railway  materials  is  the  Coffin  process  for  treat- 
ing steel  axles,  long  in  use  by  the  Cambria  Steel  Company. 
This  process  consists  in  heating  the  axle  to  a  temperature 
of  about  850  deg.  C,  keeping  it  at  this  temperature  for 
about  15  min.  or  so,  and  then  quenching  it  in  oil.  After 
coolingj  the  axle  is  again   heated  to  about  600  deg.   C. 


uiul  again  cooled.  Tlic  process  is  roughly  comparable 
to  the  well-known  process  of  hardening  and  tempering 
tool  steel.  By  this  means  axles  are  produced  having  a 
tensile  strength  of  80,000  lb.  per  sq.in.,  with  an  elastic 
limit  of  55,000  lb.  Much  higher  figures  are  possible, 
of  course,  if,  instead  of  treating  ordinary  carbon  steel, 
alloy  steels  are  used.  Similarly,  high  figures  should  be 
<il)tainable  by  the  application  of  proper  heat  treatment  to 
tliu  iiigh-carbon  steel  used  in  rails. 

We  are  by  no  means  suggesting  that  this  particular 
]irocess  would  necessarily  be  applicable  to  steel  rails.  It 
is  reasonable  to  believe,  however,  in  view  of  the  excel- 
lent quality  secured  in  rails  of  light  sections  made  25 
to  40  years  ago,  that  with  all  the  advancement  in  metal- 
lurgical knowledge  since  that  time  it  should  be  entirely 
practicable  at  the  present  day  to  turn  out  rails  at  least 
as  good. 

OpeffiiHKa^  Asa©t1he2=  East  Rivea? 


The  formal  opening  to  traliii  on  June  22  of  the  tunnel 
from  42nd  St.,  New  York  City,  under  the  East  River  to 
Long  Island  City  marks  the  completion  of  an  enterprise 
which  had  its  origin  28  years  ago.  In  an  address  at 
the  opening  of  the  tunnel  Theodore  P.  Shonts,  president 
of  the  Interborough  Rapid  Transit  Co.,  briefly  reviewed 
the  history  of  the  scheme. 

In  188?  Walter  S.  Gurney  and  others  incorporated  a 
company  to  build  the  tunnel  and  later  secured  the  back- 
ing of  the  late  William  Steinway,  who  was  a  large  real- 
estate  owner  in  Long  Island  City  and  interested  in  its 
horse-car  lines.  At  that  time  no  tunnel  had  been  driven 
under  either  the  North  or  East  River,  and  the  only  means 
of  transit  across  the  East  River,  save  by  ferrv'boat,  was  the 
original  New  York  and  Brooklyn  Bridge. 

The  company  expended  a  large  sum  of  money  in  secur- 
ing franchises,  rights-of-way,  etc.,  and  in  1892  let  the 
contract  for  building  the  tunnel.  The  panic  of  1893,  to- 
gether with  a  disastrous  dynamite  explosion,  caused  the 
bankruptcy  of  the  contractor  doing  the  work  and  brought 
operations  to  a  standstill.  The  Steinway  tunnel  enterprise, 
as  it  came  to  be  known,  lay  dormant  for  over  ten  years, 
very  much  as  did  the  still  earlier  tunnel,  then  partly 
built,  under  the  Hudson. 

After  the  com]Jetion  of  the  New  York  City  rapid- 
transit  system,  however,  August  Belmont,  president  of  the 
Interborough  Rapid  Transit  Co.,  operating  the  rapid- 
transit  lines,  became  interested  in  the  important  traffic 
possibilities  in  connection  with  this  tunnel.  The  prop- 
erty was  purchased  by  the  Interborough  company  aud  its 
lompletion  was  undertaken.  The  company's  franchise  re- 
quired that  the  tunnel  should  be  completed  and  opened  for 
traffic  by  Jan.  1,  1907;  otherwise  the  franchise  would  be 
forfeited.  The  contract  for  the  work  was  let  to  the  Deg- 
non  Contracting  Co.  in  July,  1905,  with  the  proviso 
that  it  was  to  receive  a  large  bonus  if  the  work  was  com' 
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pleted  within  the  time  fixed  by  the  franchise.  According- 
to  -Mr.  Shont.s,  rapid  progress  was  being  made  on  the  tun- 
nel, and  it  would  liave  been  completed  on  time,  but  the 
city  authorities  arbitrarily  cancelled  the  company's  per- 
mits for  tlie  handling  of  explosives  and  for  the  deposit  of 
excavated  material.  An  appeal  to  tiie  courts  obliged  the 
city  to  restore  these  privileges;  but  the  delay  thus  occa- 
sioned prevented  the  finishing  of  the  tunnel  within  the 
fixed-time  limit,  and  the  company  was  left  with  the  com- 
pleted tunnel  on  its  hands  but  with  no  Tranchise  for  its 
operation. 

In  order  to  terminate  the  confusion  as  to  the  relative 
right  of  the  investors  in  the  tunnel  company  and  the  city, 
the  Interborough  company  agreed  with  the  city  authori- 
ties, as  part  of  the  dual-system  contracts  for  the  construc- 
tion and  operation  of  tiie  new  rapid-transit  system,  to  sell 
to  the  eitj'  the  completed  tunnel,  representing  a  total  in- 
vestment of  about  $10,000,000,  for  the  sum  of  $3,000,- 
000.  The  line  will  iw  operated  as  an  integral  part  of  the 
new  rapid-transit  system. 

The  importance  of  this  tunnel  is  likely  to  be  far  greater 
in  the  future  development  of  the  Greater  City  than  was 
dreamed  of  by  its  original  promoters  28  years  ago.  At 
that  time  business  on  .Manhattan  Island  was  largely  con- 
centrated at  the  lower  end.  The  spread  of  business  north- 
ward has  been  so  rapid  that  at  the  present  time  42nd  St. 
may  fairly  be  considered  the  center  of  gravity  of  Man- 
hattan's traffic  lines.  The  new  tunnel  brings  a  large 
area  on  Long  Island,  still  unoccupied  and  available  for 
residence  and  industries,  within  10  to  20  minutes'  ride 
of  the  Grand  Central  Station. 


The  death  in  France  on  May  23  of  Pierre-Emile 
^lartin,  the  inventor  of  the  openhearth  process  of  steel 
manufacture,  calls  attention  anew  to  the  common  ex- 
perience that  the  originators  of  great  Inventions  often 
tail  to  derive  any  benefit  from  them.  Martin  was  born 
in  1824.  His  first  patent  on  the  openhearth  process 
was  taken  out  in  July,  1865,  and  covered  the  melting 
of  pig  iron  with  scrap  steel  and  iron  oxide.  To  obtain 
sufficient  heat  for  the  process  the  regenerative  gas  fur- 
nace invented  by  Sir  William  Siemens  was  employed, 
and  in  England  and  the  United  States  the  openhearth 
process  has  always  been  called  the  Siemens-Martin  proc- 
ess. On  the  Continent,  however,  it  is  called  the  Martin 
l)rocess.  The  new  invention  was  taken  up  by  two  of 
the  leading  French  steel  companies,  but  the  validity  of 
Martin's  ])atents  was  soon  attacked  on  the  ground  tliat 
tlie  invention  was  antedated  by  an  experiment  made  by 
Reaumur  in  1722,  who  produced  steel  in  the  laboratory 
by  melting  a  mixture  of  pig  iron  with  scrap  iron  and 
iron  oxide.  As  Martin  lacked  the  means  to  defend  his 
patents,  he  was  obliged  after  two  or  three  years  to  give 
up  his  struggle  for  commercial  success  and  retire  to  pri- 
vate life,  and  for  many  years  he  remained  practically  un- 
known to  the  engineering  world. 

In  the  early  years  of  steel  man\ifacture  the  Martin 
process  was  entirely  eclipsed  by  the  Bessemer  process.  In 
1879  the  invention  by  Thomas  and  Gilchrist  of  basic 
linings  to  furnaces  made  it  possible  to  use  phosphoric 
iron  in  openhearth  furnaces,  and  gave  a  great  impetus, 
in   Europe   particularly,   tn   tb^   iwe  of  the  openhearth. 


Since  that  time  the  improved  quality  of  the  openhearth 
metal  as  compared  with  the  bessemer  has  caused  a  steady 
growth  of  the  former  and  a  gradual  reduction  in  the 
use  of  the  bessemer  system,  and  at  the  present  time  the 
output  of  openhearth  steel  in  the  world  largely  exceeds 
that  of  bessemer  steel.  A  few  years  ago  French  engi- 
neers took  steps  to  recognize  the  contribution  made  by 
l\Iartin  so  many  years  ago  to  the  art  of  steel  manufac- 
ture. The  French  Government  made  him  an  officer  of 
the  Legion  of  Honor,  and  in  1910  the  bankers  of  Europe 
gave  a  banquet  in  his  honor  in  Paris. 


FifSiKacfelsa 


Control  over  utility  rates  in  New  Jersey  was  recently 
regained  by  the  State  Board  of  Public  Utility  Commis- 
sioners when  the  highest  state  court,  as  noted  in  Engi- 
neering News,  June  17,  reversed  a  former  decision  and 
refused  to  allow  a  value  for  franchises  above  their  cost 
and  burden.  The  court  as  a  whole  filed  no  opinion,  but 
Justice  White  gave  his  reasons  for  concurring,  and  the 
following  passage  from  his  statement  is  well  worth  re- 
peating here: 

I  suppose  it  must  be  conceded  that  the  franchise  to  charge 
as  a  "reasonable  rate,"  sufficient  to  yield  a  net  profit  of  8  per 
cent,  on  the  value  of  the  company's  property  as  allowed  and 
established  respectively  by  the  findings  of  the  Utilities  Com- 
mission in  this  case,  is  a  very  valuable  property  right.  Cer- 
tainly I  thinii  it  is.  That  this  valuable  privilege  is  the  com- 
]jany's  is  beyond  question.  That  it  is  property  is  undoubted. 
That  the  law  protects  it  against  confiscation  and  subjects  it 
to  taxation  follows  as  a  matter  of  course.  But  that  this  valu- 
able property  right  to  charge  "reasonable  rates"'  should  by 
virtue  of  its  own  existence  have  the  effect  of  converting  itself 
into  a  still  more  valuable  property  right  to  charge  "unreason- 
able rates"  is,  of  course,  preposterous.  Presumably  the  incor- 
porators went  into  this  public-utility  business  because  they 
expected  that  their  charter  privilege  to  charge  "reasonable 
rates"  for  the  gas  they  were  to  manufacture,  distribute  and 
sell  would  be  a  valuable  one,  but  that  fact  and  the  fact  that 
it  has  become  so  cannot  have  the  effect  of  altering  the  terms 
of  the  contract  made  with  the  state.     .     .     . 

That  tlie  company's  contract  with  the  state  to  charge  "rea- 
sonable rates"  cannot  be  thus  evaded  is,  of  course,  quite  ob- 
vious. The  plain  fact  is  that  the  commercial  value  of  the 
company's  property  right  in  its  franchise  can  have  no  effect 
in  fixing  the  rate  it  can  charge,  because  by  the  terms  of  its 
contract  witli  the  slate  the  stream  of  its  franchise  value  arises 
from  the  spring  of  its  right  to  charge  "reasonable  rates,"  and 
in  tlie  very  nature  of  things  no  stream  can  rise  higher  than  its 
source. 

Here  is  a  clear  disposition  of  a  claim  which  frequently 
has  been  made  in  various  parts  of  the  country.  In  effect 
it  is  said  that  franchises  are  property,  but  not  "property 
used  and  useful  in  furnishing  service,"  which  public-util- 
ity laws  now  commonly  specify  as  the  basis  of  rates. 


112^  imgnEaeeiPaKag, 

A  correspondent  sends  us  a  leaflet  with  the  interesting 
heading  "Why  I  Am  An  Engineer."  According  to  tlie 
title  page  of  this  leaflet,  it  is  issued  by  the  University  of 
Pittsburgh,  School  of  Engineering. 

We  quote  verbatim  the  first  two  answers  to  the  question. 
"Why  I  Am  An  Engineer,"  printed  in  this  leaflet: 

1.  Because  the  members  of  the  engineering  profession  are 
well  paid. 

The  average  salary  of  engineers  20  years  after  graduating 
from  an   engineering  school   is  $10,000  per  year. 

2.  Because  the  demand  for  good  engineers  Is  increasing 
faster  than  the  supply. 
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The  attendance  at  the  Schodof  Ene:lneerlnK  at  the  Unl- 
\i  isity  of  Pittsburgh  has  more  than  doubled  In  two  years, 
:md  still  each  graduate  has  from  two  to  four  positions  offered 

liim. 

It  is  uiincfcssiiry  to  say  to  our  rciulurs  that  the  average 
.-.ihiry  of  an  engineer  twenty  years  after  he  graduates  from 
:iii  engineering  school  is  not  $10,000  per  year,  nor  any- 
ihiug  like  it.  It  is  possible,  furthermore,  to  state  what  is 
I  he  average  income  or  salary  from  professional  work, 
not  of  every  graduate  from  an  engineering  school,  but  of 
such  of  those  graduates  as  achieve  enough  prominence 
in  their  profession  to  become  members  of  the  American 
Society  of  Civil  Engineers.  The  diagram  which  we 
publislied  on  p.  .S-i  of  Engineering  News  of  Jan.  7, 
1015,  made  up  from  the  experience  of  some  4800  members 
of  the  American  Society,  showed  that  the  average  annual 
earnings  of  an  engineer  member  of  that  society  of  twenty 
years'  experience  are  $-1893.  Lest  some  defender  of  the 
university  may  raise  the  point  that  these  were  not  all 
university  graduates,  else  they  would  have  earned  more, 
we  note  further  that  another  diagram  in  the  same  issue 
showed  that,  comparing  the  members  of  the  society  who 
were  graduates  with  those  who  were  non-graduates,  the 
non-graduates  of  equal  years  of  experience  were  receiving 
the  larger  salaries. 

As  most  readers  will  recall,  it  has  been  fully  shown  in 
these  columns  during  the  last  two  years  that  these  figures 
represent  a  much  higher  rate  of  earning  power  than  the 
average  engineer  or  the  average  engineering  graduate  ob- 
tains at  the  present  time.  So  much  in  order  to  place  the 
actual  facts  obtained  by  statistical  investigation  in  con- 
trast with  the  advertisement  of  the  University  of  Pitts- 
burgh. 

The  facts  are  so  well  known  to  engineers  of  ex- 
perience that  it  is  almost  unnecessary  to  say  that  the  ad- 
vertisement of  the  University  of  Pittsburgh  is  false  and 
misleading.  The  demand  for  good  engineers  is  not  in- 
creasing faster  than  the  supply.  On  the  contrary,  there 
never  has  been  a  time  during  the  past  quarter  century 
when  so  large  a  surplus  of  engineers  of  experience  and 
ability  found  themselves  without  occupation  because  there 
was  not  enough  engineering  work  to  go  around. 

Perhaps  it  may  be  said  in  defense  of  the  University 
of  Pittsburgh  that  this  is  advertising,  and  that  the  pur- 
pose of  advertising  is  to  get  business,  and  that  it  is  often 
necessary  to  sacrifice  adherence  to  the  truth  for  the  sake 
of  getting  "punch"  into  the  advertisement. 

If  any  such  excuse  is  offered  for  the  advertisement  above 
quoted,  it  may  be  well  to  state  the  ethics  which  govern 
ordinary  commercial  advertising,  which  is  carried  on  as 
a  .sordid  business  matter,  and  is  not  supposed  to  be  gov- 
erned by  the  high  and  altruistic  principles  which  control 
the  conduct  of  a  great  institution  of  learning. 

The  ethics  of  commercial  advertising,  then,  is  that 
false  or  misleading  advertisements  are  not  to  be  published. 
Engineering  News,  in  common  with  other  high-class 
journals,  refuses  to  jjublish  advertising  which  contains 
statements  that  it  may  know  to  be  false  or  misleading.  It 
is  not  meant  by  this,  of  course,  that  it  is  possible  for  the 
publisher  to  check  up  and  verify  the  statements  made  by 
every  individual  advertiser  concerning  his  goods.  Any 
statement,  however,  which  is  contrary  to  well-known  facts, 
and  the  tendency  of  which  is  to  mislead  or  defraud, 
must  be  eliminated  from  the  advertisement  before  publi- 
cation. 


This  is  the  ethics  of  advertising  manufactured  articles, 
which  are  sold  to  men  supposedly  competent  to  judge  for 
themselves  and  who  make  any  necessary  allowances  for 
the  enthusiasm  of  the  advertiser  and  the  tendency  of  every 
man  to  praise  his  own  goods. 

Certainly  a  code  of  ethics  at  least  as  high  ought  to 
prevail  in  advertising  addressed  to  the  general  public.  It 
is  of  course  well  known  that  advertising  of  this  .sort  was 
long  conducted  on  a  very  low  standard,  or  none  at  all. 
Reputable  newspapers  used  to  publish  huge  advertisements 
of  stock  in  get-rich-quick  schemes,  and  objectionable  pat- 
ent medicines.  In  recent  years  a  great  improvement  has 
liecn  effected.  The  United  States  Post  Oflice  Department 
has  stopped  the  circulation  of  sucli  advertisements  through 
the  mails  and  has  punished  those  guilty  of  carrying  on 
such  enterprises.  This  in  connection  with  advancing 
standards   in   journalism  has  produced   a   great   reform. 

The  harm  done  by  advertising  fraudulent  enterprises, 
inducing  the  investment  of  hard-earned  savings  by  those 
who  can  ill  afford  to  lose  them,  has  often  been  depicted. 
But  is  the  harm  any  less  .serious  when  a  youth  is  persuaded 
to  invest  years  of  time  and  to  spend  money,  which  may 
be  borrowed,  or  on  which  his  parents  may  be  relying 
for  support  in  their  old  age,  under  the  illusion  that  merely 
by  taking  a  course  of  study  in  a  certain  institution  he 
will  have  various  firms  competing  with  one  another  for  the 
privilege  of  securing  his  .services  and  can  reasonably  ex- 
pect to  be  earning  a  large  salary  in  comparatively  few 
years?  Manifestly,  if  the  statements  made  in  the  adver- 
tisement of  the  University  of  Pittsburgh  were  true, 
attendance  at  that  institution  and  at  every  other  first- 
class  engineering  school  might  well  be"  doubled  and 
quadrupled. 

Possibly  some  one  may  offer  the  excuse  for  the  above- 
quoted  advertisement  that  securing  an  engineering  edu- 
cation is  .so  advantageous  that  any  sort  of  exaggeration  is 
justified  if  it  will  persuade  boys  to  come  to  the  schools. 
Let  us  pass  over  for  the  moment  the  ethics  of  doing  evil 
that  good  may  come  and  admit,  just  for  the  sake  of  argu- 
ment, that  it  is  an  advantage  for  young  men  with  the 
right  qualifications  to  have  the  benefit  of  a  course  in 
engineering.  It  still  remains  true  that  the  circulation  of 
such  advertising  is  bound  to  turn  toward  the  engineering 
school  a  lot  of  students  who  are  wholly  unqualified  to  do 
good  work  as  engineers.  Indeed,  there  are  many  in  the 
profession  who  believe  that  part  of  the  overcrowding  of 
the  engineering  profession  and  the  number  of  misfits  in 
its  ranks  can  be  tracel  to  the  zeal  of  the  engineering  schools 
to  increase  the  number  of  their  students  by  any  means 
possible. 

The  more  one  reads  the  above-quoted  advertisement,  the 
more  one  is  puzzled  to  understand  how  the  authorities  of  a 
university  of  high  standing  could  countenance  its  circula- 
tion. About  the  only  reasonable  and  charitable  explana- 
tion that  we  can  suggest  is  that  the  work  of  preparing 
publicity  matter  regarding  the  institution  must  have  been 
delegated  to  someone  with  a  smattering  of  knowledge 
concerning  things  in  general  and  none  at  all  concerning 
engineering,  and  that  his  productions  nmst  have  been  sent 
out  without  supervision  by  someone  higher  in  authority. 
To  avoid  the  possibility  of  misunderstanding  by  any 
one  of  our  readers  it  may  be  well  to  add  that  Engineering 
News  has  not  the  slightest  doubt  as  to  the  enormous  value 
of  the  service  which  the  engineering  schools  have  rendered 
to  the  engineering  profession. 
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Sir — Your  editorial  on  '"'A  Now  Heavy  Eail  Section," 
in  Engineering  News  of  May  37,  mentions  Brunei,  the 
famous  English  engineer,  as  the  inventor  of  the  U-rail 
or  bridge  rail  for  railway  track.  It  is  quite  true  that 
he  did  invent  this  rail  in  England,  in  1835.  But  he 
had  been  anticipated  in  this  country  by  Strickland  in 
1834,  who  is  given  credit  for  this  in  Tratman's  "Rail- 
way Track  and  Track  Work."  Bridge  rails  were  used 
in  this  country  on  the  Susquehanna  &  Wilmington  Ey. 
in  1835,  the  Western  Ey.  of  Massachusetts  in  18-40, 
and  the  Baltimore  &  Ohio  in  1842.  Those  of  the  first 
line  were  21^  in.  high  and  4  in.  wide.  Those  of  the 
Baltimore  &  Ohio  were  51-lb.  rails,  Sy^  in.  high,  21/8  in. 
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to  be  spliced  with  T-shaped  splice  plates  Ijolted  through 
the  webs,  the  edges  of  the  plate  being  turned  up  to  en- 
gage the  sides  of  the  rail  base. 

In  the  paper  liy  Don  J.  Whittemore  on  "Cylindrical 
Wheels  and  Flat-Topped  Eails,"  which  attracted  so  much 
attention  some  years  ago  {Transactions,  Am.  Soc.  C.  E., 
1889),  the  bridge  rail  received  favorable  comment,  as 
follows:  "If  a  change  is  necessary,  why  not  have  our 
form  of  rail  a  type  of  that  noblest  of  all  creatures,  a 
level-headed  man  with  two  legs  and  feet  to  correspond? 
AVhy  not  come  back  to  the  design  of  the  American,  Strick- 
land, of  1834,  redesigned  by  Brunei  in  1835  and  still  in 
use  on  the  Great  Western  Eailway  of  England?" 

In  the  lengthy  discussion  of  tlus  paper  George  B. 
Hazlehurst  suggested  a  bridge  rail  in  which  the  head 
projected  beyond  the  webs,  in  order  to 
get  a  bearing  for  ordinary  angle  splice 
bars.  An  85-lb.  bridge  rail  section  was 
proposed  also  by  Charles  L.  Strobel; 
this  had  the  webs  flaring  outward  below 
the  head.  The  splices  were  to  be  made 
with  light  T-rails  or  special  rolled  sec- 
tions, and  with  or  without  the  use  of 
bolts.  This  rail  is  a  combination  of  the 
bridge  rail  and  Barlow's  "saddle"  rail 
of  1849  (England).  The  Barlow  rail 
had  curved  flaring  sides  or  webs  and 
was  originally  intended  to  be  packed 
with  ballast  and  used  without  other  support,  but  in  a  few 
cases  it  was  spiked  to  cross-ties. 

The  accompanying  drawing  shows  the  Strickland, 
Brunei,  Wrenshall  and  Strobel  bridge  rails. 

"Eail  and  Teack." 


Chicago,  June  9,  1915. 


Examples  of  U-Rail  or  Bridge-Rail  Sections 
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wide  in  the  head  and  41/3  in-  over  the  base.  The  ten- 
dency in  Strickland's  designs  was  to  increase  the  height 
in  order  to  get  a  stiff  rail  for  track  laid  with  cross-ties. 
Bridge  rails  were  used  also  in  France  and  Germany  in 
the  early  days  of  railways,  but  were  of  the  broad  and 
shallow  Brunei  tj^pe. 

The  only  cases  in  which  the  bridge  rail  has  come  down 
to  modern  times  are  in  Great  Britain.  The  Great  Vfest- 
em  Ey.  of  England  used  the  Brunei  3-in.  68-lb.  rail 
on  its  broad-gage  (7-ft.)  and  mixed-gage  tracks  until 
1892,  when  the  broad  gage  was  finally  abandoned.  No 
splice  bolts  were  used,  the  rail  ends  resting  on  base 
plates  and  being  double  spiked  with  screw  spikes.  The 
tracks  on  the  Forth  Bridge  are  laid  with  145-lb.  bridge 
rails  (Engineering  News,  Sept.  9,  1909).  The  Cen- 
tral London  Ey.,  one  of  the  first  underground  "tube" 
lines,  has  100-lb.  3%-in.  bridge  rails,  7  in.  wide,  in  order 
to  keep  the  height  of  track  at  a  minimum  (Engineering 
News,  Aug.  2,  1906).  In  all  these  cases  the  rails  were 
laid  on  longitudinal  timber  supports,  and  the  height  (or 
stiffness)  of  the  rail  was  a  secondary  consideration. 

American  bridge  rails  have  been  designed  for  use  on 
cross-ties,  and  with  special  regard  to  stiffness.  In  a 
paper  on  "The  Improvement  of  Eailway  Track,"  by  E. 
E.  R.  Tratman,  in  the  Transactions  of  the  American  So- 
ciety of  Civil  Engineers  (March,  1890),  reference  is 
made  to  an  85-lb.  bridge  rail  proposed  for  the  Northern 
Pacific  Ry.  in  1885  by  C.  C.  Wrenshall.  This  was  to 
be  414  in.  high,  2J|  in.  wide  in  the  head  and  61/0  in. 
over  the  base,  with  webs  1/2  in.  thick.     The  joints  were 
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Sir — In  Engineering  News,  :\Iay  27,  1915,  you  pub- 
lished some  very  interesting  comments  on  Gustav  Lin- 
denthal's  paper  on  "The  Qualities  of  a  Good  Steel  Eail," 
as  presented  at  a  meeting  of  the  New  York  Eailway  Club 
on  May  21. 

It  is  encouraging  to  know  that  interest  in  this  import- 
ant subject  is  still  manifested  and  that  such  an  eminent 
authority  as  Mr.  Lindenthal  has  advanced  views  which 
must  compel  engineers  to  give  thought  to  the  grave  prob- 
lem. In  connection  with  this  matter,  the  writer,  over 
three  years  ago,  in  a  discussion  with  the  president  of  a 
prominent  railroad,  was  asked  to  outline  his  views,  in 
consequence  of  the  many  breakages  of  heavy  steel  rails. 
The  inclosed  article,  which  was  then  intended  for  private 
use  only,  was  the  result,  and  close  observation  since  the 
time  it  was  written  has  only  accentuated  the  writei-'s  opin- 
ion. It  will  be  noted  that  on  the  very  vital  point  of 
rail  manufacture  the  writer,  while  perhaps  going  farther 
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than   ilr.   Lindontlial,  sets  forth  siihstaiitially   the  same 
ideas. 

Civil  Engixeek. 
Xtnv  York,  June  -i,  1915. 

[Tlie  inclosure  referred  to  follows. — Editor.] 

The  article  "Making  Steel  Rails  Better,"  published  in  the 
"Times"  of  Jan.  20,  deals  with  a  subject  of  grave  importance 
to  us  all,  and  one  which,  apparently,  has  not  been  given  the 
discussion  and  attention  which  it  deserves.  This  letter  is 
not  intended  in  any  manner  as  an  argument  against  trusts, 
which  the  writer  firmly  believes  in  under  proper  regulation, 
but  rather  as  advancing  some  ideas  which  are  worthy  of  dis- 
cussion, and  which  for  some  obvious  reasons  he  believes 
have  not  heretofore  been   presented,  publicly  at  least. 

The  writer  advances  the  general  proposition  that  provi- 
sion for  safety  to  the  traveling  public,  as  far  as  human  in- 
telligence can  foresee,  is  the  duty  of  every  official  to  whom  is 
confided  the  maintenance  and  operation  of  railways;  also, 
that  under  present  conditions,  with  the  modern  rail  as  now 
laid  on  even  our  best  roads,  wrecks,  with  loss  of  life  and 
its  consequent  horrors,  are  ever  present,  not  as  a  possibility, 
but  as  a   probability. 

Now,  upon  whom  does  the  responsibility  for  this  rest — 
the  railroads  or  the  rail  manufacturers?  The  writer  be- 
lieves it  to  rest  upon  both,   but  largely  upon  the  latter. 

It  may  be  safely  assumed  that  perfect  drainage  of  road- 
beds, plenty  of  well-tamped  ballast,  sound  ties  and  an  ample 
amount  of  track  labor  under  intelligent  supervision  are  neces- 
sary to  maintain  what  in  railroad  parlance  is  called  "good 
track."  This  brings  us  up  to  the  duty  the  rail  and  its  ad- 
juncts have  to  perform. 

It  is  true,  as  stated  by  the  authority  which  your  article 
quotes  (and  high  officials  of  the  Steel  Corporation  havj 
previously  said  the  same)  that  weights  of  engines  and  speeds 
of  trains  have  increased  to  a  marked  degree  in  the  past  few 
years,  and  therefore  greater  burdens  have  been  imposed  on 
track  and  rails.  But  it  is  not  true  in  the  broad  sense  that 
should  characterize  an  honest  discussion  of  this  very  im- 
portant subject,  that  the  quality  of  the  rails  has  kept  pace 
with  the  increased  duty;  quite  the  reverse.  Apparently,  about 
all  the  effort  made  for  the  improvement  of  rails  to  enable 
them  to  carry  their  increased  burden  has  been  to  make  them 
heavier.  This  increased  section,  as  a  matter  of  fact,  makes 
the  rails  relatively  weaker;  but — mark  this  carefully — it 
provides  a  much  increased  tonnage,  for  which  the  railroads 
must  pay,  for  a  given  mileage,  without  an  adequate  com- 
pensation in  the  w-ay  of  increased   safety. 

Now,  what  is  meant  by  this?  Briefly,  everything  is  sac- 
rificed to  haste — to  get  all  the  possible  tonnage  through  the 
rolling  mills  in  the  shortest  possible  time;  and  the  results 
are  apparent  in  broken  rails,  loss  of  life  and  property,  and  a 
general  uncertainty  which  pervades  every  railroad-operating 
oflice  as  to  what  is  the  trouble  and  how  it  can  be  averted. 

Any  one  visiting  a  modern  steel-rail  mill  will  see  the  in- 
gots, each  of  a  size  and  weight  sufficient  to  roll  about  100 
ft.  of  rail,  come  out  of  the  gas  furnaces  heated  almost  to 
the  melting  point.  They  are  picked  up  and  sent  with  almost 
incredible  speed  through  the  rolls — back  and  forth;  biff-bang 
— and  in  a  comparatively  few  passes  assume  the  form  of  a 
modern  T  rail.  After  snipping  off  the  jagged  ends,  the  piece 
is  sawed  into  three  33-ft.  rails,  which  go  to  the  cooling  beds 
to  be  straightened,  and  (God  save  the  mark!)  inspected. 
ready  for  shipment  and  delivery. 

There  is  something  in  all  this  overheating  and  rapid  roll- 
ing which  our  chemist  friends  are  not  alive  to,  or  are  wisely 
oblivious  to,  which  is  injuriously  affecting  the  quality  and 
strength  of  the  rail.  The  writer  believes  that  sufficient  time 
is  not  given  to  allow  the  molecules  to  adjust  and  reassemble 
themselves  as  the  laws  of  nature  and  chemistry  demand,  and 
that  the  excessive  heat  to  which  the  steel  is  subjected  tends 
to  destroy   its  strength. 

Under  the  processes  of  former  years,  to  roll  a  steel  rail 
required  very  much  longer  time  than  at  present.  It  was  not 
heated  to  such  an  excessive  temperature — almost  burned  up. 
as  now — and  it  was  reheated  several  times,  during  or  between 
its  passage  through  the  rolls.  Thus,  sufficient  time  was  al- 
lowed apparently  for  the  molecules  of  the  steel  to  adjust 
themselves  to  their  new  conditions  and  to  insure  that  only 
natural,  normal  strains  would  result.  This  theory  may  be 
sneered  at  as  purely  academic  and  theoretical,  but  let  us  take 
some  practical  examples: 

A  few  years  ago  the  writer  was  in  charge  of  the  main- 
tenance and  operation  of  a  very  busy  piece  of  track,  with 
severe  grades  and  curves  and  carrying  heavy  tonnage. 
Modern  and  powerful  engines  were  used,  carrying  heavy 
wheel  loads  and  at  fast  speeds.  This  track  was  laid  with 
rails    weighing    75    lb.    per   yd.    rolled    in    1S92.      In    1900    some 


of  this  rail  became  curve-worn  to  the  extent  that  it  became 
unsafe.  A  lot  of  new  80-lb.  rail,  rolled  in  1900,  was  pur- 
chased and  laid  in  place  of  the  old  rail  of  1892.  In  many 
places  the  new  rail  was  laid  for  one  rail  of  the  track  and 
the  old  rail  was  left  on  the  opposite  side.  What  was  the 
result?  In  less  than  two  years  a  very  large  proportion  of  the 
new  rail  had  failed  from  breakages  and  wear  of  head  and 
was  taken  out,  while  the  old  lighter  rail  was  left,  still  carry- 
ing its   load  safely. 

Many  samples  of  both  rails  were  taken  and  broken  under 
the  steam  hammer  so  as  to  show  the  actual  appearance  of 
each,  as  regarded  texture,  etc.  In  every  case  the  old  rail 
showed  a  fine  grain,  perfectly  homogeneous  structure.  In- 
dicating perfect  crystallization  and,  presumably,  maximum 
strength.  In  case  of  the  new  heavier  rail,  the  showing  was 
entirely  different.  The  crystallization  was  uneven,  un- 
homogeneous,  some  of  it  in  fine  crystals  and  some  extraordi- 
narily large,  the  whole  cross-section  looking  in  size  and  gen- 
eral appearance  more  like  the  back  of  a  bull  frog  than  a  piece 
of  steel.  In  the  testing  machine  the  new  heavier  rail  showed 
20  per  cent,  less  strength  than  the  old  and  lighter  rail. 

The  writer  also  compared  samples  of  this  modern  heavy  rail 
and  rail  of  60  lb.  rolled  in  18S6,  both  at  the  Krupp  Works  at 
Essen  with  some  rails  rolled  in  this  country  at  the  same  time. 
It  is  hardly  a  stretch  of  the  truth  to  say  that  the  old  60-lb. 
rail  was  equal  in  strength  and  duty  to  the  modern  SO  lb. 

The  writer  has  discussed  this  matter  with  various  rail- 
road officials,  and  universally  has  found  a  disposition  to  ad- 
mit that  the  quality  and  strength  of  rails  are  being  sacri- 
ficed to  speed  in  manufacture.  Also,  he  has  found,  sad  to  say, 
a  disposition  to  "let  sleeping  dogs  lie,"  as  the  connection  be- 
tween the  manufacturers  of  rails  and  the  financial  control  of 
railroads  was  altogether  too  intimate. 

As  a  matter  of  fact,  it  would  be  good  business  for  an.v 
railroad  company  to  pay  $40  per  ton  for  rails,  heated  to 
lower  temperature,  rolled  slowly  and  reheated  during  rolling, 
than  to  pay,  as  now  $28  per  ton  for  the  imperfect  product 
now  being  forced  upon  the  companies.  Furthermore,  at  the 
average  price  of  pig,  coke,  etc.,  for  the  past  ten  years,  rails 
rolled  properly  can  be  made  at  the  present  price  and  give  a 
fine  profit  to  the  mills.  There  is  no  service  that  the  railroads 
are  called  upon  to  perform  that  a  90-lb.  rail,  made  as  it 
should  be,  laid  on  a  well-kept  roadbed,  will  not  perform  with 
comparative  safety.  The  purchase  of  rails  of  heavier  weight 
is  a  concession  to  ignorance  and  the  arbitrary  demands  of  the 
manufacturers  of  steel   rails. 


Steel  Ties  foir  Stiree^  RaHl^iWas^ 


Sir — We  have  read  the  editorial  appearing  in  Exgi- 
XEEKIXG  News  of  June  10  relative  to  selling  stock  in  pat- 
ent railway-ties  companies,  and  we  endorse  it  in  so  far 
as  it  applies  to  steam-railway  ties. 

The  editorial,  however,  does  not  do  justice  to  the  steel 
tie  in  paved-street  track  for  electric  railways.  Our  twin 
steel  ties  were  first  used  in  1908,  and  are  now  widely 
used  by  electric  railways  all  over  the  country,  as  shown 
by  the  inclosed  list.  This  tie  is  not  only  superior  to 
wooden  ties  in  paved-street  track,  but  it  is  cheaper  in 
first  cost. 

Our  company  is  not  a  stock-selling  proposition.  We 
manufacture  steel  ties  and  steel  crossing  foundations  ex- 
clusively and  are  doing  a  rapidly  increasing  business 
in  these  products. 

IXTERXATIOXAL    StEEL    TiE    Cc, 

William  P.  Day. 
Vice-President  and  General  ilanager. 

Cleveland,  Ohio,  June  19,  1915. 

[The  editorial  referred  to  related  solely  to  ties  used  on 
steam  railways,  and  we  specifically  disclaimed  reference 
to  any  concern  carrying  on  a  legitimate  business.  The 
information  forwarded  with  the  above  printed  letter  shows 
that  the  steel  tie  made  by  the  company  is  in  use  on  over 
30  street  railways  and  is  claimed  to  effect  a  large  saving 
in  cost  and  maintenance  over  wooden  ties  for  track  in 
paved  streets. — Editor.] 
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::iyyOrSIS — The  annual  nice'ing  last  week 
showed  active  committee  work  in  preparing  speci- 
fications for  materials;  87  new  or  revised  specifica- 
tions, 11  test  methods,  and  S  sets  of  definitions 
were  adopted.  Continued  interest  and  growth  hut 
anaemic  finances  resulted  in  increase  of  dues.  Steps 
taken  toward  getting  out  new  cement  specifications 
led  to  bitter  contention.  The  society  declared 
against  making  specifications  for  engineering 
methods  or  .ffructures. 

By  electing  Prof.  Mansfiekl  Merriiiian  as  its  new  presi- 
dent, the  American  Society  for  Testing  Materials  has  in 
one  respect  turned  time  back  17  years,  to  the  society's  date 
of  origin.  He  was  the  first  president  of  the  organiza- 
tion before  it  seceded  from  the  International  Association 
for  Testing  ;Materials  of  Construction.  Even  in  those  days 
it  represented  a  new  thought — the  creation  of  uniform 
or  standard  specifications  for  commonly  used  materials. 
The  vitality  of  this  idea  is  largely  responsible  for  the 
great  growth  of  the  society  and  its  present  high  rank 
among  technical  organizations. 

In  other  respects  than  the  choice  of  its  president  the 
society  at  its  annual  meeting  held  June  22-26,  at  Atlantic 
City,  N.  J.,  showed  no  turning  back.  Its  well-fixed  repu- 
tation for  holding  very  active  and  stimulating  meetings 
was  maintained  or  even  increased.  There  was  not  only 
the  depressing  influence  of  the  European  war  to  be  fig- 
ured with,  but  the  competition  of  at  least  two  other  large 
meetings  of  engineers — the  American  Society  of  Mechani- 
cal Engineers  (at  Buffalo)  and  the  Society  for  the 
Promotion  of  Engineering  Education  (at  Ames,  Iowa)  — 
which  were  simultaneous  with  the  Atlantic  City  meeting. 
Yet  the  attendance  (-189  men  and  112  women)  was  prac- 
tically equal  to  last  year's.  And,  what  is  more  to  the 
point,  the  proceedings  of  this  meeting  showed  a  higher 
efficiency  in  the  society's  work  than  any  prior  one. 

The  last  statement  applies  to  the  work  of  the  technical 
committees.  Nearly  all  of  them  brought  in  new  or  re- 
vised specifications,  the  product  of  research  and  con- 
ferences during  the  year.  Without  making  comparisons  as 
to  number  or  variety  of  specifications  with  other  years, 
it  can  be  .said  that  marked  progress  in  securing  harmony 
and  bringing  divergent  views  together  in  the  committees 
was  evident. 

Two  notable  exceptions  to  the  general  condition  of 
harmony  formed  prominent  features  of  the  meeting : 
(1)  The  cement  committee,  which  by  an  unusual  chain  of 
events  was  confronted  with  concrete  proposals  for  revolu- 
tionizing the  standard  cement  specification,  indulged  in 
a  lively  fight,  ended  for  the  present  by  a  parliamentary 
truce,  not  peace.  (2)  The  committee  on  Tests  for  Lub- 
ricants has  squabbled  over  the  question  of  viscosity  tests 
for  two  years  and  is  still  far  from  agreement;  this  pro- 
duced a  solid  hour's  wrangle  in  the  meeting,  until  fin- 
ally the  society  decided  that  the  matter  should  be  re- 
turned to  the  committee  for  another  year.  But  these  two 
contests,  besides  being  highly  interesting,  showed  effi- 
cient work  on  the  part  of  the  society  if  not  of  the  com- 


mittees concerned,  since  in  both  cases  the  society  rejected 
the  chance  of  getting  an  earlier  result  at  the  cost  of  los- 
ing the  agreement  of  a  small  but  strong  minority.  The 
society's  past  history  proves  that  specifications  for  ma- 
terials or  for  test  methods  can  be  made  to  suit  all  par- 
ties, if  only  the  parties  are  locked  up  long  enough  in  a 
committee  room  and  left  together  till  they  recognize  that 
their  purposes  are  identical. 

President  Gibbs  Criticizes  Rail  Specification 

It  may  be  that  too  much  of  this  harmony  prevailed  in 
drawing  up  and  revising  the  railway-rail  specifications 
of  the  society  during  the  past  eight  years.  These  specifi- 
cations, declared  Pres.  A.  W.  Gibbs  in  his  presidential 
address,  contain  glaring  faults.    Thus,  as  to  ladle  analysis : 

It  is  difficult  to  see  how  a  specification  could  be  made  more 
absurd.  .  .  .  Neither  the  American  Society  for  Testing 
Materials  nor  the  American  Railway  Engineering  Association 
specification  really  protects  the  buyer  as  to  chemistry. 

Again,  as  to  acceptance  of  rails  by  retest  if  the  first 
drop-test  fails : 

We  hold  that  this  is  a  pernicious  practice,  in  that  the  con- 
sumer has  positive  proof  that  some  of  the  accepted  material 
does  not  meet  the  requirements. 

And,  after  further  criticii;ing  the  clause  which  permits 
unsound  rails  to  be  accepted  as  "special,"  jjresumably  for 
use  in  unimportant  locations,  he  said: 

Summed  up.  the  rail  specification  of  our  society  does  not 
put  a  proper  premium  on  the  selection  of  the  better  part  of 
the  ingot  for  one  of  the  most  exacting  services  for  which 
steel  is  used.  Where  our  specification  differs  from  that  of  the 
American   Railway  Engineering  Association   it  is  not  so  good. 

He  followed  this  up  by  calling  for  constructive  work 
in  committee  to  "prescribe  specifications  and  tests  which, 
if  enforced,  will  prevent  improper  material  from  getting 
into  service.'' 

It  is  fair  to  say  that  he  also  expressed  the  opinion  that 
heavier  rail-sections  are  a  first  requisite.  And  he  like- 
wise mentioned  the  steady  increase  in  weights  of  locomo- 
tives and  cars : 

In  this  country  the  answer  [to  the  rising  costs]  has  oeen 
operation  by  larger  units.  Tersely  stated,  it  means  heavier 
loads  and  more  of  them.  This  is  a  path  which,  once  entered 
upon,  admits  of  no  turning  back.  It  leads  directly  to  the  Rail 
Problem. 

Probably  no  important  railway  man  heretofore  has 
stated  so  clearly  the  view  that  there  will  be  no  stopping 
point  in  the  increase  of  train  loads  and  axle  loads. 

Before  referring  further  to  the  committee  work  and 
its  results,  we  note  some  features  of  the  meeting  bearing 
vitally  on  the  society's  future. 

Specifying  Engineering  Methods  and  Pipe  Threads 

As  it  is  only  a  short  step,  in  many  cases,  from  prescrib- 
ing materials  to  dictating  methods  of  construction,  so 
the  danger  always  existed  that  the  society  might  overstep 
the  proper  bounds  of  its  activities  by  taking  up  engineer- 
ing design  or  practice.  Not  till  last  year,  however,  did 
an  actual  case  of  any  importance  come  up — the  Drain 
Tile  committee  insisted  on  joining  to  its  specifications 
for  drain  tile  and  test  methods  a  treatise  on  how  to  lay 
drain  tile.    The  strange  thing  is  that,  without  deliberation 
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or  debate,  the  1914  nieetinfr  accepted  tliis  treatise  aiul 
voted  to  adopt  it  as  a  standard. 

One  or  two  further  cases  came  iip  at  the  present  meet- 
ing. A  prescription  for  laying  sewer  pipe  was  formu- 
lated, and  the  meeting  accepted  it  among  its  Tentative 
Standards.  Again,  the  gypsum  committee  asked  author- 
ity to  specify  concerning  the  laying  up  of  gyi)sum-l)lock 
walls  and  the  like.  And  again,  the  society  set  a  committee 
to  work  preparing  a  revision  of  existing  standards  for  jiipe 
threads — surely  not  a  material ! 

However,  in  the  near  future  means  are  to  be  considered 
Inr  keeping  out  of  foreign  fields,  except  perhaps  as  to  pipe 
threads.  Even  last  year  the  governing  authorities  felt 
that  to  specify  methods  of  laying  pipe  was  risky  business, 
and  they  therefore  secured  authority  from  the  meeting 
to  consider  broadly  the  prolilem  of  establishing  limiting 
principles.  The  result  was  the  announcement,  at  this  year's 
meeting,  of  the  rule  that  the  society's  committees  should 
not  attempt  to  specify  engineering  methods  of  design  or 
construction.  How  this  rule  can  be  carried  into  practice 
is  a  problem  yet  to  be  solved. 

For  the  present  the  specifications  for  laying  drain  tile 
and  for  laying  pipe  sewers  remain  among  the  society's 
standards  (the  latter  only  as  a  Tentative  Standard),  and 
the  gypsum  and  pipe-thread  committees  are  continuing 
their  work  unmodified.  But  the  meeting  gave  some  active 
discussion  to  the  subject,  which  clearly  showed  a  healthy 
sentiment  in  favor  of  sticking  to  materials  per  se. 

Good  Growth  but  Close  Fixanges 

The  records  presented  by  the  secretary  show  a  steady 
growth  in  spite  of  the  war  conditions.  In  fact,  the  num- 
ber of  new  members  admitted  in  the  first  half  of  1915 
exceeded  prior  figures,  amounting  to  201.  The  total  mem- 
bership is  now  1842,  a  net  increase  of  155  for  the  year,  as 
compared  with  an  average  annual  increase  of  105  in  five 
years. 

Considering  the  growing  member.ship  and  the  increas- 
ing volume  of  publications  (1881  pages  during  the  past 
year,  as  compared  with  less  than  1000  five  years  ago),  it 
might  be  expected  that  trouble  would  develop  from  the 
low  membership  dues  ($10).  The  secretary  reported, 
in  fact,  that  each  member  cost  $10.79  during  the  year,  so 
that  a  deficit  is  being  accumulated. 

Membership  Dues  Increased 

The  Executive  Committee  studied  both  sides  of  the 
question — cutting  expenses  and  raising  the  income — and 
finally  recommended  that  curtailment  was  inadvisable  but 
that  the  income  ought  to  be  increased.  Various  means 
to  this  end  were  proposed  by  the  committee.  Its  last 
and  most  radical  proposal  was  a  flat  50%  increase  in  the 
annual  dues  of  juniors  ($5  to  $7.50)  and  members  ($10 
to  $15),  as  well  as  in  the  fee  for  membership-in-perpetuity 
of  firms  and  corporations  ($200  to  $300).  When  this 
was  laid  before  the  meeting  by  Vice-Pres.  A.  A.  Stevenson, 
discussion  was  not  needed  or  requested,  but  the  meeting 
voted  solid  and  strong  in  favor  of  the  increase — subject 
to  ratification  by  letter-ballot. 

New  Officers  Elected 

The  selections  for  officers  by  the  nominating  committee 
were  ratified  by  the  society's  vote.  They  are:  President, 
Mansfield  Merriman,  New  York,  N.  Y. ;  Vice-President, 
Gen.  W.  H.  Bixby,  Washington,  D.  C. ;  members  of  Execu- 


tive Committee,  J.  II.  Gibboney  (Roanoke,  Va.),  Prof.  W. 
K.  Hatt  (Lafayette,  Ind.),  J.  A.  Mathews  (Syracuse, 
X.  y.)  and  Prof.  Edward  Orton,  Jr.  (Columbus,  Ohio). 

The  work  done  by  the  society's  committees  in  preparing 
and  revising  specifications  is  hardly  more  important  than 
their  research  and  study  work.  Some  of  this  appears  in 
papers  contributed  by  individual  members  of  committees, 
while  the  rest  is  largely  embalmed  in  appendixes  to  the 
committee  reports.  We  will  mention  some  of  the  most 
interesting  items  of  committee  research  after  noting  the 
specifications  adopted. 

The  independent  papers  pre.sented  at  the  meeting  will 
be  reviewed  in  brief  abstract  in  coming  issues,  in  so 
far  as  they  bring  forward  new  facts  or  arguments  neces- 
sary to  the  engineer  in  his  work. 

Ni<;w  AND  Revised  Specifications 
The  following  list  gives  the  subjects  of  the  new  and 
revised  specifications,  test  methods,  and  codes  of  defini- 
tions which  the  meeting  passed  upon.  The  last-named 
are  a  new  thing  in  the  society's  work,  originating  in  the 
fact  that  many  terms  used  in  specifications  did  not  have  a 
single  and  unquestioned  meaning  as  generally  employed. 
Three  sets  of  definitions  were  adopted  this  year,  and 
more  are  in  preparation. 

Reference  is  made  in  the  list  to  dates  of  the  original 
specifications  revised,  and  to  joint  action  with  committees 
of  other  societies. 

SPECIFICATIONS 
Brackets  indicate  those  accepted   as   "Tentative"   only 

For  iron  and  steel  chain.* 

For  malleable-iron  castings  (revised  from  1904  standard). 

[For    foundry    coke.]t 

[For  bare  concentric-lay  copper  cable;  hard,  medium-hard 
or  sott.]t 

[For  high-strength  bronze  trolley  wire,  round  and  grooved: 
40%   and  65%   conductivity.] 

For  hard-drawn  copper  wire.§         1      Revised  from  1913  standards 

For    medium    hard-drawn    copper  I  'o  o™"  reference  to  cable  or 

y  strand,      and      by      changing 

"Wire.  "surface     imperfections"     to 

For  soft  or  annealed  copper  wire.  J  "imperfections." 

[For  the  alloy:  Copper  SS%,  tin  10%,  zinc  2%.] 

For  quenched  higli-carbon-steel  splice  bars. 

For  quenched  carbon-steel  track  bolts. 

For  quenched  alloy-steel  track  bolts. 

For  lap-welded  and  seamless  boiler  tubes  for  stationary 
service.l] 

For  welded  steel   and  wrought-iron   pipe.|| 

For  structural  steel  for  bridges  (revised  from  1914  stand- 
ard by  providing  for  unannealed  specimen  tests  of  eyebar 
material.) 

For  automobile  carbon  and  alloy  steels  (revised  from  1914 
standard). 

[For  carbon-steel  bars  for  vehicle  and  automobile  springs.] 

[For  silico-manganese-steel  bars  for  automobile  and  rail- 
way  springs.] 

[For  chrome-vanadium-steel  bars  for  automobile  and  rail- 
way springs.] 

[For  helical   and  elliptical  springs  for  railways.] 

[For  alloy-steel    forgings.] 

[For  quenched-and-tempered  alloy-steel  axles,  shafts  and 
other   forgings    for   locomotives   and    cars.] 

For  cold-drawn  steel  openhearth  automatic  screw  stock 
(printed  as  tentative  in  1914). 

For  paving  brick." 


•With  partial  cooperation  of  a  committee  of  the  .American 
Railway  Association.  The  specifications  differ  slightly  from 
those  of  the  Master  Car  Builders'  Association. 

tincludes  methods  of  sampling,  and  will  include  methods 
of  analyzing  coke,  the  latter  to  be  formulated  jointly  with 
committees  of  the  American  Foundrymen's  Association  and 
the  American  Chemical  Society. 

{Prepared  jointly  with  the  Standards  Committee  of  the 
American   Institute   of   Electrical   Engineers. 

§This  was  under  joint  consideration  with  the  Power  Com- 
mittee of  the  American  Electric  Railway  Engineering  Asso- 
ciation,   but    agreement    could    not    be    reached, 

llCover  iron  as  well  as  steel  tube  and  pipe.  The  specifica- 
tions were   drafted   jointly  with   the  wrought-iron   committee. 

••Includes  methods  of  test. 
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[For  the  laying  of  sewer  pipe] 

For   oulckllme  1      rrlntcd  ns  tentative   In   1914;  the   present 

_       .      ,      .    J   i,  >  form   contains   many   changes   and    Is   essen- 

For  hydrated  lime.   J  tiaiiv  new. 

For  purity  of  raw  linseed  oil  from  North  Amcricau  seed 
(revised  from  1913  standard). 

For  purity  of  raw  Chinese  wood  oil. 

For  purity  of  boiled  linseed  oil  from  North  American  seed. 

For  turpcnine.* 

For  classification  of  structural  timber  (revised  from  1907 
standard). 

For  yellow-pine  bridge  and  trestle  timbers  (revised  from 
li)10  standard). 

[For  Southern  yellovi'-pine  piles  and  poles  to  be  creosoted.] 

[For  Southern   yellow-pine   timber   to   be   creosoted.] 

For  cotton  rubber-lined  fire  hose  for  private  department 
use. 

[For  insulated  wire,  30%   rubber  insulation.] 

METHODS   FOR    TEST   OR   SAMPLING 
Brackets   Indicate   those   accepted   as   "Tentative"    only. 
[For  sampling  and  analysis  of  pig  and  cast  iron.] 
[For  the  sampling  of  coal.] 

[For  the  laboratory  sampling  and  analysis  of  coal.]t 
For  chemical  analysis  of  alloy  steels. 
For  testing.! 

[For  routine  analysis  of  white  pigments] 
[For  distillation  test  of  paint  thinners  other  than  turpen- 
tine.] 

[For  determination  of  moisture  in  bleached  shellac] 

[For  sampling  and  analysis  of  creosote  oil.] 

For  test  for  cotton  rubber-lined  hose. 

[For  the  testing  of  automobile  tire  fabrics.] 

DEFINITIONS 
Of  terms  relating  to  sewer  pipe. 
Of  terms  used  in  paint   specifications. 

Of  terms  applicable  to  materials  relating  to  roads  and 
pavements. 

Copper  Wire 

During  the  past  year  disagreement  of  Committee  B-1 
with  the  Power  committee  of  the  American  Electric  Rail- 
way Engineering  Association  developed  on  the  sul)ject  of 
including  the  twist  test.  The  latter  insisted  on  includ- 
ing such  a  test,  and  no  agreement  could  be  reached.  Co- 
operation therefore  terminated,  and  Committee  B-1  re- 
ported no  revision  of  its  specifications  for  hard-drawn 
copper  wire.  It  fortified  its  case  by  an  inquiry  among 
electric  railways,  wliich  showed  that  many  are  using  the 
specifications. 

GovEKNJiEXT  Bronze   (88-10-3) 

In  considering  the  new  specifications  for  88-10-3  bronze 
some  opposition  developed.  The  specifications  of  the  com- 
mittee (Chairman  Wm.  Campbell,  New  York)  set  the 
range  of  composition  at  copper  86-89%,  tin  8-11%,  zinc 
1-3%.  G.  li.  Clamur  of  Phihidelphia  demanded  a  higher 
copper  content  (88-90%  )  with  reduction  of  the  tin  range. 
No  support  was  given  to  this,  but  it  led  to  the  acceptance 
of  the  specification  as  "Tentative"  instead  of  "Standard," 
so  that  argument  on  the  matter  can  continue. 

Steel 

The  smooth  way  in  which  the  recommendations  of  the 
Steel  committee  (Chairman  C.  D.  Young,  Altoona,  Penn.) 
went  through  was  a  notable  feature  of  the  meeting.  Apart 
from  a  slight  argument  on  spring  steel  the  dozen  or  more 
new  specifications  brought  in  by  the  committee  were  ac- 
cepted by  tlie  meeting  in  routine  style.  It  is  true,  of 
course,  that  steel  rails,  always  a  sore  theme,  were  not 
involved.    A  dispute  at  last  year's  meeting  over  axle  speci- 

•Covers  both  gum  spirits  and  wood  turpentine. 

tPrepared  by  a  joint  committee  of  the  American  Chemical 
Society  and  the  American  Society  for  Testing  Materials. 

tTwo  sections  were  accepted  as  merely  tent.itive.  They 
deal  with  three-point  extensometers  and  with  definitions  of 
elastic  limit. 


fications,  voicing  the  opposition  of  representatives  of  the 
American  Electric  Railway  Engineering  Association,  has 
been  cleared  away  by  the  withdrawal  of  these  representa- 
tives from  joint  action. 

The  moment  the  specifications  were  disposed  of,  how- 
ever, the  rail  subject  bobbed  up,  and  there  was  an  argu- 
ment, as  noted  farther  on. 

Methods  of  Physical.  Testing 

The  long  labors  of  the  committee  on  Standard  Methods 
of  Testing  (Chairman  G.  Lanza,  Philadelphia,  Penn.) 
were  rewarded  at  last  year's  meeting  by  a  rejection  of 
the  revised  specifications  brought  in.  Practically  the 
same  thing  happened  this  year,  inasmuch  as  vital  parts 
of  the  specifications  were  accepted  only  as  "Tentative." 
The  chief  trouble  arose  over  the  committee  specifying 
three-point  attachment  of  extensometers,  and  stopping  the 
machine  to  take  readings,  in  getting  the  modulus  of  elas- 
ticity. Men  from  both  mill  and  college  testing  labora- 
tories joined  in  opposing  these  practices,  which  showed 
that  the  committee  in  trying  to  prescribe  for  both  commer- 
cial and  research  testing  in  a  single  specification  failed 
to  satisfy  either  party.  Other  opposition  related  to  defini- 
tions proposed  by  the  committee  for  elastic  limit,  pro- 
portional limit,  and  yield-point,  and  methods  for  deter- 
mining them. 

T.  D.  Lynch  (Westinghouse  E.  &  M.  Co.),  Prof.  H.  F. 
Moore  (University  of  Illinois)  and  others  declared  that 
two-point  extensometers  and  continuous  running  of  the 
machine  give  reliable  results.  Prof.  G.  Lanza  insisted  that 
only  a  three-point  instrument  with  three  separate  read- 
ings (not  mechanically  averaged)  would  reveal  a  curved 
condition  of  the  specimen.  Mont  Schuyler  (St.  Louis 
municipal  laboratory)  claimed  that  lateral  motion  of  the 
head  of  the  testing  machine  might  neutralize  attempts 
at  centering  a  specimen,  to  the  extent  of  requiring  three- 
point  instruments  to  show  whether  the  jniU  is  central. 
Prof.  H.  P.  Moore  objected  to  specifying  three-point  meas- 
urement for  research  tests  because  the  investigator  would 
use  any  method  suited  to  his  purpose ;  in  certain  recent 
tests  at  the  University  of  Illinois  extensometers  have  been 
used  on  -46  gage-lines,  the  results  showing  among  other 
things  that  transverse  planes  do  not  remain  planes  during 
the  test. 

It  is  expected  that  further  work  of  the  committee  will 
be  directed  toward  working  out  specifications  for  a  definite 
field  of  use. 

Lime  Inspection 

The  Lime  committee's  specifications  for  quicklime  and 
hydrated  lime  were  opposed  by  W.  C.  Hanna  ( Calif.  Port. 
Cem.  Co.,  Colton,  Calif. )  on  the  ground  that  the  inspector 
has  no  business  in  the  whole  lime  plant  but  should  be 
limited  to  the  shipping  room ;  special  methods  of  the  plant 
might  become  known  to  comjDetitors  through  the  inspec- 
tor.   The  meeting  did  not  take  the  same  view. 

Viscosity  Measurements  for  Lubricants 

The  burning  question  whether  the  Engler  viscosimeter 
is  better  than  the  Saybolt  and  whether  either  of  them 
merits  the  distinction  of  being  made  the  standard  of 
the  society  has  kept  the  lubricants  committee  stirred 
up  for  two  years.  Last  year  the  society  declined  to 
settle  the  matter  and  referred  the  dispute  back  to  the 
committee;   this   year   it   did   the   same.      The   majority 
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of  the  committee  preferred  the  Saybolt  instrument  last 
year,  but  the  opposition  of  the  Bureau  of  Standards  car- 
ried the  day.  Since  then  the  Bureau  made  careful  studies 
of  viscosimeters  and  dropped  its  opposition,  besides  draw- 
ing up  factor  tables  for  converting  the  readings  of  one 
instrument  into  those  of  the  other.  But  other  members 
of  the  committee  continued  their  opposition,  and  brought 
minority  reports  before  the  meeting.  The  meeting  devoted 
a  great  amount  of  time  to  hearing  the  dispute,  which  went 
so  far  as  to  question  the  propriety  of  specifying  a  type  of 
instrument  by  name.  The  verdict  on  the  dispute  was 
that  the  committee  should  adjust  its  differences  during  an- 
other year's  consideration. 

"Dexse"  and  "Sound"  Pine 

Classifying  southern-pine  timber  into  long-leaf,  short- 
feaf,  etc.,  proved  to  be  unworkable  for  commercial  grading 
and  buying,  as  the  material  from  the  different  pines  in- 
tergrades  more  or  less.  The  Forest  Service  during  the 
past  year  studied  the  relation  between  rings  per  inch,  per- 
centage of  summer  wood,  strength,  etc.  From  the  results 
of  this  study  a  grading  classification  of  distinct  novelty 
has  been  developed.  In  the  form  as  drafted  by  the  com- 
mittee and  accepted  by  the  meeting  for  letter-ballot,  there 
are  two  classes,  either  of  which  may  include  long-leaf, 
short-leaf,  loblolly,  Cuban,  and  pond  pine: 

Dense  Southern  yeUow  pine  shall  show  on  either  end  an 
average  of  at  least  6  annual  rings  per  inch  and  at  least 
one-third  summer  wood,  or  else  the  greater  number  of  the 
rings  shall  show  at  least  one-third  summer  wood,  all  as 
measured  over  the  third,  fourth,  and  fifth  inches  on  a  radial 
line  from  the  pith.  Wide-ringed  material  excluded  by  this 
rule  will  be  acceptable,  provided  that  the  amount  of  summer 
wood  as  above  measured  shall  bo   at  least   one-half. 

The  contrast  in  color  between  summer  wood  and  spring 
wood  shall  be  sharp  and  the  summer  wood  shall  be  dark  in 
color,  except  in  pieces  having  considerably  above  the  minimum 
requirement   for  summer  wood. 

Sound  Southern  yellow  pine  shall  include  pieces  of  Southern 
pine  without  any  ring  or  summer  wood  requirement. 

Two  elaborate  papers,  "Discussion  of  the  Proposed  For- 
est Service  Rules  for  Grading  the  Strength  of  Southern 
Pine  Structural  Timbers,"  by  H.  S.  Betts,  and  "South- 
ern Yellow-Pine  Timber  and  Density  Grading  Rules," 
by  0,  T.  Swan,  supported  these-  recommendations, 

CoMiiiTTEE  Research 
Of  the  extensive  research  work  done  by  the  various  com- 
mittees, only  a  few  notes  can  be  given.  Specially  compre- 
hensive investigations  have  been  or  are  being  made  by  the 
committees  on  Steel,  Cement,  Concrete  Aggregates,  and 
Paint.     A  few  individual  items  are  reviewed  here. 

Studies  of  Rail  Shrinkage 
Pyrometer  studies  of  rails  in  rolling  mills  made  by 
the  Bureau  of  Standards  during  the  past  year  showed  that 
the  shrinkage  clause  in  rail  specifications  does  not  and  can 
not  insure  that  the  final  rolling  will  be  done  cool  enough 
to  give  good  metal  structure. 

Criticism  of  the  society's  specification  was  so  distaste- 
ful to  the  rail  subcommittee  that  it  undertook  a  de- 
fense of  the  shrinkage  clause.  The  subcommittee  pre- 
sented a  very  elaborate  study,  published  as  an  appendix 
to  the  Steel  committee  report.  It  proves  even  more  than 
might  have  been  anticipated,  namely  that  the  finishing 
temperature  has  no  relation  to  the  service  value  of  the  rail. 
Partly  for  this  reason  the  subcommittee  concludes  that 

it  seems  hardly  justifiable  to  go  to  any  great  expense 
in    determining    finishing    temperatures    any    more    accurately 


than  is  possible  with  the  shrinkai^o  clause,  which  on  account 
of  its  easy  application  Is  by  far  the  most  convenient  meann 
of  checking  the   flnlshlngr  temperature. 

G.  K.  Burgess,  of  the  Bureau  of  Standards,  after  pre- 
senting a  destructive  detailed  review  of  the  report,  pointed 
out  that  the  subcommittee  itself  declares  the  finishing  tem- 
perature to  show  no  service  relations,  hence  finds  the 
shrinkage  clau.se  meaningless,  but  insists  on  retaining 
it  in  the  specification.  Further,  the  specified  shrinkage 
allowances  permit  100-lb,  rails  to  be  finished  at  a  tem- 
perature 60°  C.  higher  than  75-lb.  rails;  is  this  a  manu- 
facturing convenience  or  a  necessary  limitation  for  effi- 
ciency in  service?  In  reply  E.  F.  Kenney  (Johnstown, 
Penn.)  defended  the  shrinkage  clau.se  as  a  heritage,  and 
opposed  with  the  following  argument  Burgess'  proposal 
to  use  pyrometric  control :  Between  making  more  diffi- 
cult a  feature  of  doubtful  value  (control  of  finishing  tem- 
perature) and  throwing  it  out  entirely,  a  middle  course  is 
possible,  namely  retaining  the  doubtful  feature  in  its  sim- 
plest form. 

However,  the  Steel  committee  voted.  Chairman  Young 
announced,  to  consider  seriously  the  matter  of  accepting 
ilr.  Burgess'  cooperation. 

Final  Report  on  the  Havre  de  Grace  Buidoe 
Paint  Test 

Though  the  large-scale  comparative  test  of  bridge  paints 
on  the  Havre  de  Grace  bridge  of  the  Pennsylvania  R.R. 
was  ended  more  than  a  year  ago,  no  general  report  on  the 
test  was  then  rendered,  and  the  Paint  committee  had  to 
be  instructed  specifically  by  the  society  to  make  such  re- 
port. An  excellent  report  was  therefore  brought  in  this 
year.  It  describes  the  various  paints  as  to  composition, 
and  in  a  sane  and  useful  way  states  their  performance. 
The  painters'  log-sheets  are  also  reproduced,  to  supply 
information  on  conditions  which  affected  the  application 
of  the  paint. 

The  net  result  of  the  test — so  the  report  impresses  the 
reader — is  to  show  that  most  of  the  19  paints  had  a  sur- 
prisingly long  life,  that  paints  of  nearly  all  varieties  can 
give  good  and  long-time  protection,  and  that  the  virtue 
of  a  red-lead  addition  is  unmistakable. 

Another  important  exposure  test  was  also  finally  re- 
ported— the  Atlantic  City  steel-and-iron  plate  test  of 
paints  made  to  show  whether  a  classification  by  the 
Thompson  water  test  into  so-called  "inhibitor.s"  and 
"stimulators"  has  any  meaning.  The  subcommittee  which 
reported  could  find  no  meaning,  but  evaded  any  direct 
statement  with  the  recommendation  that  further  tests 
be  undertaken. 

The  cyclopedic  work  of  the  Paint  committee  on  an- 
alysis and  normalization  of  paint-oils  continues  with  un- 
dimini.^hed  energy.  Most  of  the  oil  and  paint  laborator- 
ies in  the  country  are  participating  in  this  work.  As 
the  list  of  specifications  indicates,  the  work  has  already 
been  brought  to  a  fair  conclusion  as  to  turpentine,  sev- 
eral kinds  of  linseed  oil,  and  raw  Chinese  wood  oil. 

Cement  and  Concrete 

Committeetactivities  in  the  concrete  field  were  restricted 
this  year  to  the  consideration  of  the  constituent  ma- 
terials of  concrete  and  did  not  consider  the  finished  con- 
crete. Committees  have  evidently  come  to  the  belated 
conclusion  that  the  trouble  with  concrete,  where  it  is  in 
trouble,  is  not  owing  so  much  to  a  lack  of  appreciation  ot 
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the  qualities  of  the  finished  product  as  to  an  ignorance  of 
its  ingrredieiits,  an  ignorance  more  than  surprising  in 
view  of  the  amount  of  concrete  and  the  long  experience 
in  its  use. 

Committee  C-1  on  Standard  Specifications  for  Ce- 
ment. George  F.  Swain,  chairman,  reported  on  four  of 
its  subsidiarj-  activities — the  Joint  Conference  on  Uni- 
form Tests  and  Standard  Specifications  for  Cement, 
the  autoclave  test,  the  standard  screen  scale  and  the  Chap- 
man consistency  test.  The  report  was  accepted  as  read 
with  no  discussion. 

Ckmkxt  Spkcikication 

In  JIarch,  1912,  Coniniittec  C-1  adopted  the  following 
resolution : 

In  order  to  secure  uniformity  in  specifications  for  cement. 
It  Is  recommended  that  the  Board  of  Direction  of  the  Ameri- 
can Society  of  Civil  EnRineers,  the  Committee  on  Standard 
Specifications  for  Cement  of  the  American  Society  for  Testing 
Materials,  and  the  Government  Departmental  Committee  on 
Specifications  for  Cement  be  each  requested  to  appoint  a  com- 
mittee of  three  to  confer  for  the  purpose  of  reconciling  differ- 
ences. 

In  pursuance  of  this  resolution  on  Oct.  2-1,  1912,  the 
Joint  Conference  on  Uniform  Methods  of  Test  and 
Standard  Specifications  for  Cement  was  organized  with 
nine*  members.  The  conference  has  conducted  investiga- 
tions and  inquiries  of  various  kinds,  and  reached  an  agree- 
ment on  Apr.  28,  1915,  in  all  matters  except  the  method 
for  the  determination  of  time  of  setting.  The  report  of 
the  conference,  a  document  of  over  a  hundred  pages,  was 
mailed  to  the  members  of  Committee  C-1  on  June  5, 
1915.  At  a  meeting  on  June  23,  1915,  Committee  C-1 
adopted  the  following  motion : 

It  is  moved  that  the  report  of  the  Joint  Conference  be  re- 
ceived and  referred  to  suitable  subcommittees  of  Committee 
C-1  to  investigate  and  report  in  not  later  than  one  year;  said 
subcommittees  to  be  appointed  by  the  Advisory  Committee 
and   approved   by   Committee   C-1. 

It  is  further  moved  that  the  Executive  Committee  of  the 
American  Society  for  Testing  Materials  be  asked  to  confer 
with  the  Board  of  Direction  of  the  American  Society  of  Civil 
Engineers  and  to  suggest  that  they  withhold  from  general 
publication  the  Joint  Conference  report  until  this  committee 
(C-1)  has  had  a  sufficient  opportunity  (not  longer  than  one 
year)   to  consider  the  report. 

It  will  be  remembered  that  the  Joint  Conference  was 
called  into  being  primarily  to  reconcile  the  differences 
in  the  standard  cement  specification  of  the  American 
Society  for  Testing  Materials  (adopted  in  1904  and  re- 
vised slightly  in  1908  and  1909)  and  the  specification 
used  in  tlie  purchase  of  all  cement  by  the  Federal  Govern- 
ment (signed  by  the  President  in  1912).  The  American 
Society  of  Civil  Engineers  was  a  party  to  the  conference 
because  that  society  is  the  author  of  the  standard  method 
of  testing  cement  always  considered  as  a  part  of  the  Am. 
Soc.  T.  M.  specification.  The  dilfercnce  between  the  two 
standard  specifications  is  mainly  in  wording,  arrange- 
ment and  in  the  test  for  time  of  set.  In  the  minds  of 
some  members  of  Committee  C-1  the  sole  function  of  the 
Joint  Conference  was  to  reconcile  </ie.se  differences.  Ap- 
parently the  members  of  the  conference  have  a  different 
view,  for  the  work  of  two  years  and  eight  months  has 
ranged  over  the  whole  field  of  cement  and  its  testing  and 
the  recent  report  (available  only  to  members  of  the  com- 
mittee) is  a  resume  of  the  results  of  such  an  investigation 
together  with  a  suggested  standard  specification  differ- 

•Alfred  Noble,  one  of  the  American  Society  of  Civil  Engi- 
neers' members,  died  Apr.  19,  1914,  and  his  place  was  not  filled. 


ing — rather  radii'ally  in  some  details — from  either  of 
the  two  originally  under  consideration.  The  peculiar 
resolutions  adopted  first  by  the  committee  and  later  ac- 
cepted by  the  meeting  are  the  result  of  a  feeling  on  the 
part  of  a  bare  majority  of  the  committee  that  the  report 
and  the  proposed  specifications  should  not  be  made  public 
until  the  manufacturers  of  cement  have  had  time  to  study 
the  report  and  to  submit  criticisms  of  both  report  and 
specification.  It  is  of  course  a  matter  of  debate  in  just 
what  degree  the  wishes  and  opinions  of  Committee  C-1 
can  be  imposed  on  the  American  Society  of  Civil  Engi- 
neers or  on  the  engineers  representing  the  Federal  Gov- 
ernment in  the  conference. 

Autoclave  Test 

The  subcommittee  on  the  autoclave  recommended  that 
"the  autoclave  test  for  soundness  should  not  for  the  pres- 
ent be  adopted  for  the  reason  that  the  investigations  which 
have  been  made  of  this  method  do  not  show  that  it  is  in 
any  way  superior  to  the  present  test  for  soundness."  The 
subcommittee  on  a  standard  screen  scale  reported  that  in 
accordance  with  a  decision  of  the  Executive  Committee 
of  the  society  no  further  action  should  be  taken  on  this 
question.  The  subcommittee  to  investigate  the  Chap- 
man consistency  test  reported  that  "the  apparatus  when 
operated  in  accordance  with  the  method  recommended  by 
the  inventor  does  not  give  sufficiently  concordant  results 
on  1 :  3  cement-sand  mortars  or  on  neat  cement  paste 
to  warrant  recommending  its  use  as  a  reliable  test  for  con- 
sistency." 

Concrete  Aggregates 

The  Committee  C-9  on  Standard  Tests  for  Concrete  and 
Concrete  Aggregates  (Sanford  E.  Thompson,  chairman) 
has  outlined  a  most  elaborate  series  of  tests  which  is  now 
under  way,  the  tests  themselves  for  the  most  part  being 
made  in  various  commercial  and  college  laboratories. 
Work  is  being  carried  on  in  cooperation  with  the  Com- 
mittee on  Specifications  and  Methods  of  Tests  for  Con- 
crete Materials,  of  the  American  Concrete  Institute. 

Subcommittees  have  been  appointed,  each  to  direct  the 
investigations  into  one  particular  branch  of  the  general 
subject.  There  is  no  better  method  of  conveying  the 
extent  of  the  program  than  by  abstracting  the  work  of 
each  subcommittee  as  given  in  the  main  committee  report : 

Laboratory  Tests  for  Concrete  and  Laws  of  Mechanical 
Mixtures. — This  subcommittee  has  outlined  certain  tests  on 
concrete  and  mortars  with  the  view  of  establishing  the  best 
practice  in  making  and  testing  concrete  specimens  in  the  lab- 
oratory and  to  determine  the  effect  of  variations  in  the  grada- 
tion of  sizes  of  the  aggregates  on  the  strength  and  properties 
of  the  concrete.  These  tests  cover  a  wide  range  and  necessi- 
tate the  making  and  testing  of  a  large  number  of  specimens. 
It  is  felt  that  only  by  making  such  tests  exhaustive  can.  in- 
formation be  obtained  which  will  permit  the  drawing  of 
definite  conclusions.  It  is  hoped  that  tiiese  tests  will  furnish 
information  upon  which  can  be  based  definite  recommenda- 
tions as  to  the  practices  which  should  be  followed  in  testing 
concrete  in  the  laboratory:  and  it  is  also  hoped  that  definite 
conclusions  can  be  reached  as  to  the  effects  of  certain  varia- 
tions in  the  gradation  of  the  sizes  of  the  aggregate  materials. 
The  following  series  of  tests  have  been  outlined  as  a  part  of 
the  necessary  investigations: 

1.  Comparison  of  metal  and  wood  forms  for  standard  lab- 
oratory tests  of  concrete.  2.  Variations  in  strength  and  prop- 
erties of  concrete  throughout  the  batch.  3.  Effect  of  different 
methods  of  tamping  and  compacting.  4.  Effect  of  condition  of 
storage  of  specimens  for  standard  compression  test  of  con- 
crete. 5.  Method  of  capping  test  specimens  preparatory  to 
testing.  6.  Effect  of  gradation  of  sand.  7.  Effect  of  varying 
ratio  of  fine  to  coarse  aggregates.  S.  Effect  of  varying  sizes 
of  fine  to  coarse  aggregates.  9.  Strength  of  mortar  as  af- 
fected by  the  form  of  the  test  specimeiTs. 
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Samplinpr  and  Testinpr  Field  Concrete. — In  laylns  out  the 
work  for  this  subcommittee  it  %vas  found  that  on  a  number  of 
the  larger  concrete  jobs  field  tests  ar«  being  made,  but  there 
seems  to  be  no  uniformity  of  practice  in  making,  storiuK  and 
testing  the  specimens.  It  was  deemed  wise,  therefore,  that 
this  subcommittee  select  tentatively  a  method  which  seems 
to  have  the  most  merit  and  recommend  that  wherever  possi- 
ble such  tests  be  made.  The  following  tests  have  been  out- 
lined; 

1.  Comparison  of  four  methods  of  storage  during  first  two 
days  after  molding.  2.  Comparison  of  methods  of  storage  sub- 
sequent to  first  two  days.  3.  Study  of  the  cold-weather  effect 
on  field  specimens.  4.  Comparison  of  prisms  made  in  the  field 
and  in  the  laboratory  with  prisms  cut  from  work.  5.  It  is 
considered  within  the  realm  of  possibility  that  a  portable  core 
drill  can  be  made  to  use  in  cutting  test  specimens  from  con- 
crete already  in  place  in  the  form  of  6x12-  or  8xl6-in.  cylin- 
ders. 

Relative  Values  of  Various  Strength  Tests. — In  the  field  to 
be  covered  by  this  subcommittee  there  are  certain  fundamental 
problems  which  it  is  felt  should  be  investigated  as  soon  as 
possible.     These  may  be  stated  as  follows: 

1.  To  establish  the  relative  reliability  of  mortar  strength 
tests  for  determining  the  suitability  of  sand  for  use  in  con- 
crete. 2.  A  determination  of  the  most  desirable  size  and 
shape  of  mortar  test  specimens  and  the  relation  of  tension  to 
compression.  3.  A  determination  of  the  most  desirable  size 
and  shape  of  concrete  test  specimens. 

Impurities  Affecting  Fine  Aggregates. — The  work  of  this 
subcommittee  is  as  follows; 

1.  In  securing  samples  of  fine  aggregates  which  have 
shown  abnormal  results  when  used  for  concrete.  2.  To  make 
tests  on  the  samples  secured  with  the  view  of  determining  the 
cause  of  the  peculiar  action  noted.  3.  To  find,  if  possible,  an 
economical   corrective   for  such   peculiarities. 

In  order  to  secure  samples  for  this  investigation,  letters 
were  addressed  to  a  large  number  of  persons  throughout  the 
United  States  and  Canada,  who  it  was  thought  might  be  able 
to  assist  in  supplying  samples  of  sand  which  would  be  of 
economic  importance  if  the  impurities  could  be  removed.  Con- 
siderable information  has  been  collected  concerning  sands  of 
this  kind.  Several  samples  have  been  received  and  are  now 
being  subjected  to  preliminary  tests.  The  tensile  and  com- 
pressive strengths  of  mortars  made  from  each  of  these  sands 
will  be  compared  ■n'ith  mortar  from  standard  Ottawa  sands, 
using  various  brands  of  Portland  cement.  Chemical  analyses 
will  be  conducted  on  the  foreign  material  in  the  sands,  and 
an  effort  made  to  discover  some  method  of  treatment  which 
will  remove  the  defects.  In  searching  for  a  corrective,  the 
commercial  aspect  of  the  problem  will  be  kept  constantly  in 
mind  so  that  the  method  of  correcting  used  for  each  sand  will 
be  practical  and  the  most  economical  one  available. 

Methods  of  Tests  -  for  Voids,  Weights,  Density,  Specific 
Gravity  and  Consistency. — In  the  standardization  of  certain 
of  these  tests  the  committee  is  cooperating  with  other  com- 
mittees of  the  society  in  order  to  arrive  at  specifications  which 
will  apply  to  all  classes  of  work.  The  first  series  of  tests 
laid  out  has  been  with  reference  to  methods  of  determining 
weights  and  voids. 

The  variables  to  be  standardized  are  (a)  size  of  measure, 
(b)   method  of  filling,   (c)   condition   of  sand. 

Methods  of  Tests  of  Coarse  Aggregates — The  work  of  this 
subcommittee  is  the  investigation  of  methods  of  tests  to  de- 
termine the  suitability  of  coarse  aggregates  for  concrete  to 
be  used  under  varying  conditions. 

Available  Aggregates  for  Concrete. — The  work  of  this 
subcommittee  is  the  compilation  of  localities  throughout  the 
United  States  where  concrete  aggregates  are  available.  The 
cooperation  of  geologists  of  the  United  States  Government  in 
the  various  states  will  be  solicited  and  also  the  assistance  of 
engineers.  The  efforts  of  the  committee  will  first  be  devoted 
to  states  in  which  there  are  few  deposits  of  available  aggre- 


Tests  of  Building  Brick 
The  Brick  committee  began  a  series  of  cooperative 
brick  tests  a  j-ear  or  two  ago.  ]\Iore  than  a  dozen  univer- 
sity testing  laboratories  joined  in  the  testing,  and  many 
brick  manufacturers  furnished  brick  for  the  tests.  Com- 
pressive strength,  modulus  of  rupture  in  bending  test,  and 
absorption,  are  determined.  The  bricks  reported  on  up 
to  tiie  present  range  in  compressive  strength  from  156-i 
to  14,982  lb.  per  sq.in.,  in  modulus  of  rupture  from  187  to 
3354  lb.  per  sq.in.,  and  in  absorption  from  0.57  per 
cent,  to  27.50  per  cent. 


Nlow  CoM.MiTTE)'::s 

E.xtension  of  the  society's  work  continues  steadily.  Four 
new  technical  coinniittoes  started  work  during  the  past 
year — on  liollow  l)uilding-tilc,  on  gypsum  and  gypsum 
products,  on  textile  materials,  and  on  revision  of  ])i])e 
tlireads.  Their  formation  was  in  each  case  tlie  outcome 
of  an  active  demand.  Tlie  hollow  tile  and  gypsum  com- 
mittees have  a  particularly  strong  representation  of  manu- 
facturers. 

Already  the  new  committee  on  te.xtile  materials  has  done 
productive  work.  A  specification  for  automol)ile  tiro 
fabrics  which  it  prepared  was  accepted  i)y  the  meeting. 
The  gj'psum  committee  has  laid  out  for  it.self  an  am- 
bitious program,  five  subcommittees  being  organized  to 
deal  resi)ectively  with  gypsum,  gypsum  ])hisler,  ])hi.ster 
board  and  block,  testing  methods,  and  nomenclature. 

Plans  for  systematic  work  in  educating  the  public  to  a 
better  appreciation  of  engineering  and  the  engineer  were 
discussed  at  a  conference  held  at  Buffalo  on  June  23  which 
was  attended  by  a  dozen  or  more  prominent  engineers. 
In  sending  out  invitations  to  the  conference  a  number 
of  matters  were  suggested  on  which  the  coojMration  of 
engineers  is  desirable,  such  as  a  general  employment  bu- 
reau for  engineers,  passage  of  legislation  in  which  engi- 
neers are  specially  interested,  and  cooperation  l)etween 
different  societies  of  engineers.  The  conference,  however, 
decided  to  lay  principal  emphasis  on  publicity  work.  The 
written  opinions  received  from  those  unable  to  attend  the 
conference  as  well  as  the  opinions  expressed  by  those  pres- 
ent were  generally  in  favor  of  this  feature.  It  was  felt  to 
be  unwise  at  this  time  to  form  an  independent  organiza- 
tion to  carry  on  such  work,  and  it  was  deemed  best  to 
work  instead  through  existing  engineering  societies.  It 
is  probable  that  a  committee  of  engineers  prominent  in 
different  organizations  will  be  organized  to  formulate  defi- 
nite plans  for  carrying  forward  the  work.  Dr.  Frederick 
H.  Newell,  Professor  of  Civil  Engineering  in  tlie  Univer- 
sity of  Illinois,  has  been  the  leading  spirit  in  the  move- 
ment, in  cooperation  with  C.  E.  Drayer,  of  Cleveland, 
Ohio,  who  has  done  such  notable  work  in  connection  with 
the  publicitj'  committee  of  the  Cleveland  Engineering 
Society. 

[■^ 

Flood  Protection  nt  Olean,  >'.  Y. — The  floods  of  March,  1913, 
which  wrought  so  much  damage  in  the  Central  States  also 
exacted  severe  toll  from  Clean,  N.  T.  Following  the  disaster 
a  flood-abatement  committee  was  appointed  by  the  Chamber 
of  Commerce  of  Clean.  Its  first  step  was  to  apply  to  the 
Federal  government  for  information  regarding  flood-protec- 
tion work  that  had  been  done  elsewhere  in  the  United  States. 
The  committee  report  which  followed  was  adopted  by  the 
mayor  and  common  council,  and  a  bill  was  introduced  rn  the 
State  legislature  in  January,  1914,  asking  for  an  appropria- 
tion of  $150,000  on  condition  that  the  city  bond  Itself  tor  a 
like  amount.  The  bill  was  vetoed  by  Governor  Glynn;  but 
was  again  passed  by  the  legislature  In  1915.  and  on  May  24 
was  signed  by  Governor  Whitman.  The  local  bond  issue  was 
carried  on  June  IS  by  a  vote  of  6  to  1.  The  proposed  flood- 
protection  structures  along  the  Allegheny  River.  Glean  Creek, 
and  their  tributaries  within  the  city  limits  will  be  erected 
under  the  direction  of  the  superintendent  of  public  works. 
The  bill  provides  for  a  local  commission  of  five  men  to  look 
after  the  city's  interests  in  this  matter.  The  rights-of-way 
have  been  secured  and  the  preliminary  plant  completed;  the 
intention  is  to  start  construction  without  unnecessary  de- 
lay. 
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The  Chicago  Railway  Terminal  Coimiiission,  organized 
in  Jlay,  1914,  has  issued  its  preliminary  report,  which 
was  submitted  to  the  City  Council  Committee  on  Eailway 
Terminals  in  March.  John  F.  Wallace  is  chairman  of  the 
commission.  The  general  recommendations  may  be  sum- 
marized as  follows: 

1.  The  railway  terminals  in  the  district  bounded  by 
Lake  ilichigan,  Chicago  Ave.,  Desplaines  St.  and  16th 
St.  should  be  readjusted  and  simplified  by  combination 
and  cooperation.  JIany  railway  officials  favor  this  sug- 
gestion. 

2.  The  through  passenger  service  of  all  tlie  railways 
now  using  terminals  east  of  the  south  branch  of  the  Chi- 
cago River  should  be  combined  in  one  (or  two)  union 
stations,  with  the  exception  of  such  roads  as  can  be  taken 
into  the  new  union  station  on  Canal  St.,  west  of  the 
river. 

3.  The  suburban  service  should  be  given  the  advantage 
of  existing  opportunities  for  through  routing  of  traffic. 

4.  The  river  should  be  straightened  between  Polk  and 
Dodge  St.,  eliminating  the  present  bend  and  enabling 
three  streets  to  be  extended  as  continuous  north-and- 
south  thoroughfares.  This  is  provided  for  in  some  of  the 
ordinances  for  terminal  improvements  and  is  approved 
by  some  of  the  other  roads  affected. 

5.  No  carload  freight  should  be  handled  within  the 
congested  district,  except  that  intended  for  consumption 
and  use  within  the  district.  It  should  be  handled  by  co- 
operative methods  and  facilities  outside  of  the  district, 
as  in  the  case  of  clearing  j-ard  of  the  Chicago  &  Western 
Indiana  K.R.  (Engixeerixg  News,  June  17,  1915). 

6.  Outbound  less-than-carload  freight  should  not,  as  a 
general  rule,  be  sorted  or  loaded  to  destination  at  the 
freight  stations  in  the  congested  district,  but  should  be 
loaded  into  trap  cars  and  taken  to  outlying  transfer  sta- 
tions or  yards.  Such  yards  should  be  operated  jointly 
by  the  railways. 

7.  Union  freight  stations  should  be  established  within 
the  congested  district,  taking  the  place  of  separate  sta- 
tions for  individual  roads.  In  this  way  freight  for  any 
or  all  roads  may  be  delivered  at  one  station  or  freight 
house  and  the  necessary  sorting  and  transfer  made  at 
outlying  points. 


Bulfalo   Meetaim^ 

Eimgaimeeirs 

The  summer  meeting  of  this  society  was  held  at  Buf- 
falo June  22-25  with  over  400  members  and  guests  in 
attendance.  The  meeting  was  especially  noteworthy  for 
its  excursions  to  points  of  interest  in  connection  with 
manufacturing    industries    and   the    scenic   wonders    of 


Niagara  Falls,  the  entire  day  Wednesday  being  spent  there 
and  a  session  being  held  in  the  auditorium  of  the  Shredded 
Wheat  Co.'s  factory. 

A  notable  feature  of  the  meeting  was  a  conference  of 
the  secretaries  of  the  local  sections  of  the  society  in  differ- 
ent cities.  The  principal  questions  discussed  were  the 
amount  of  financial  sujjport  the  national  society  should 
extend  to  the  local  section ,  the  relation  between  the  local 
section  and  the  local  engineering  society  in  the  same  city 
and  the  use  or  disposition  to  be  made  of  papers  read  be- 
fore the  local  section.  After  an  extended  discussion,  there 
appeared  to  be  general  agreement  that  the  amount  of  aid 
extended  by  the  national  society  to  local  sections  must 
vary  with  the  circumstances  of  the  different  sections.  It 
was  further  the  opinion  that  the  manner  in  which  the 
money  should  be  expended  should  be  left  to  the  discre- 
tion of  the  officers  of  the  local  section,  but  an  account- 
ing should  be  rendered  to  the  parent  society. 

Regarding  the  relations  between  the  local  section  and 
the  local  engineering  society,  the  prevailing  opinion  was 
that  the  local  section  should  if  necessary  merge  itself 
in  the  local  society,  which  should  be  open  to  engineers  in 
all  branches  of  the  profession.  A  good  example  of  this  is 
the  situation  at  Buffalo,  where  tlie  strong  and  prosperous 
Buffalo  Engineering  Society  has  been  developed  out  of 
what  was  originally  started  as  a  local  section  of  the 
American  Society  of  Mechanical  Engineers. 

The  number  and  attractiveness  of  the  excursions  offered 
and  the  specialized  character  of  most  of  the  papers  pre- 
sented at  the  meeting  combined  to  limit  the  amount  of 
discussion.  Among  the  papers  of  interest  presented  was 
one  describing  the  use  of  heat  treatment  for  improving 
the  quality  of  the  metal  in  an  axle  shaft  for  a  motor 
truck.  The  shaft  was  a  2i/4-in.  diameter  chrome-nickel- 
steel  bar  with  an  ultimate  strength  of  105,000  lb.  per 
sq.in.  and  an  elastic  limit  of  90,000  lb.  per  sq.in.  Some 
improvements  were  made  in  its  design  to  avoid  concen- 
tration of  stresses,  and  by  subjecting  the  shaft  to  heat 
treatment  the  elastic  limit  of  the  material  was  raised 
to  175,000  lb.  per  sq.in.  The  cost  of  this  heat  treat- 
ment is  between  2  and  2^c.  per  lb.  and  the  strength 
of  the  material  is  nearly  doubled. 

The  concluding  paragraph  of  the  paper  was  as  follows : 

Alloy  steels  properly  heat-treated  are  indispensable  for 
motor-truck  work,  as  their  capacity  to  resist  fatigue  is  very 
great.  The  writer  looks  forward  to  their  extended  use  in 
other  fields  of  mechanical  engineering.  As  a  permanent  re- 
pair, the  heat-treated  piece  of  steel  is  in  many  cases  isrorth 
its   weight    in    gold. 

A  paper  by  P.  W.  Dean,  of  Boston,  Mass.,  on  the  use 
of  corrugated  furnaces  for  vertical  fire-tube  boilers  re- 
ported excellent  results  from  the  use  of  such  furnaces. 
The  elimination  of  stay-bolts  is  a  very  important  advan- 
tage. In  a  paper  on  the  iniluence  of  disk  friction  on 
turbine  pump  design,  the  author,  F.  zur  Nedden,  concludes 
that  while  smoothness  of  both  disk  and  casing  is  necessary 
for  high  efficiency,  the  smoothness  attained  by  ordinary 
machining  is  as  good  as  high  polish.    The  most  important 
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cousideratiDU  is  to  keej)  the  surface  of  both  disk  and 
casing  as  small  as  possible.  High  pressures  are  more  eco- 
nomically jiroduced  by  high  speeds  or  a  larger  numi)er 
(if  staiTCs  than  by  increasing  the  diameter  of  the  impel- 
lers. 

A  general  meeting  of  the  society  is  to  be  held  at  San 
Francisco  in  September  just  preceding  the  National  En- 
gineering Congress. 


Construction  work  on  the  government  railways  in 
Alaska  began  at  Ship  Creek,  Cook's  Inlet,  on  Apr.  2G, 
when  Lieut.  Frederick  Jlears,  member  of  the  Alaskan  En- 
gineering Commission,  aud  a  number  of  engineers  and 
laborers  arrived.  The  illustrations  and  what  follows  are 
from  Lieut.  Mears'  preliminary  report  to  Secretary  Lane 
of  the  Department  of  the  Literior. 


A  coMi|)letc  piledriver  outfit  and  an  experienced  c-nw 
began  work  as  soon  as  tiie  equipment  could  l)e  landed  and 
set  in  place.  The  dock  (!omi)leted  on  the  right  iiank  of 
Ship  Creek,  near  the  moutii,  is  equipped  with  a  ir»- 
tou  stifl'-leg  derrick  operated  liy  a  hoisting  engine.  This 
derrick  takes  the  loads  out  of  the  scows  in  nets  or  large 
packages  and  places  them  on  the  dock  or  on  a  flat  car. 
A  gridiron  with  pile  foundation  was  constructed  to  fur- 
nish level  bases  for  the  scows  to  rest  upon  when  lying  at  the 
dock  at  low  tide,  and  this  enables  ligiiters  to  be  unloaded 
at  all  stages  of  the  tide.  Demurrage  charges  would 
amount  to  $150  to  $200  a  day.  A  lOOO-ton  barge  has  also 
been  |)urchased  for  use  as  a  floating  dock. 

Contracts  had  been  made  with  aiwut  400  stationmen, 
and  al)Out  100  men  were  employed  on  force  account  by 
June  L  No  difficulty  has  been  experienced  in  securing 
all  the  stationmen  required.  A  force  of  between  1500  and 
2000  men  will  soon  be  at  work.  By  using  water  transpor- 
tation it  will  be  ]iossil)le  to  start  work  at  .several  points. 


1 — View  showing  tempor.-iry  dock,  stiff-leg  derrick 
and  foundation  of  warehouse,  to  store  construction 
materials  and  supplies.  2 — New  200-ton  scow,  shipped 
knocked  down  and  erected  at  Ship  Creek.  3 — A  1000- 
ton  scow  on  the  beach  loaded  with  lumber.  4 — End 
view  showing  new  temporary  landing,  with  steam- 
wheeler  "Chulitna"  tied  up  at  the  dock.  5 — A  100- 
ton  scow  loaded  with  lumber.  6 — General  view  show- 
ing position  of  temporary  landing  and  lumber  rafta 
on  the  beach 


Progress  ox  the  Government  Railwat.s  in  Alaska;  Ship  Cheek  Teriiix.\l 
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Constnu  tion  camps  have  already  been  established  at  Eagle 
Eiver  and  Peters  Creek,  10  aud  23  miles  respectively  from 
tlie  terminus. 


Engineers  who  intend  visiting  the  Panama-Pacific  In- 
ternational Exposition  in  September  will  be  interested  in 
the  following  list  of  engineering-society  meetings  to  be 
held  in  San  Francisco.  From  Aug.  19  to  Oct.  30,  two 
hundred  fifty-seven  congresses,  conferences  and  conven- 
tions are  scheduled.  From  these  we  have  selected  a 
list  of  39  meetings  which  are  of  the  most  direct  interest 
and  importance  to  engineers. 

AMERICAN    ASSOCIATION    OF    RAILROAD    SUPERINTEND- 
ENTS. 
Aug.  19-21.     Secy.,  E.  H.  H.arm.in,   Room   101,  Union   Station, 
St.  Louis.  Mo. 
INSTITUTE  OF  RADIO  ENGINEERS. 

Sept.  13-18.  Secy.,  David  Sarnoft,  71  Broadway,  New  Torlt. 
PAN-AMERICAN   ROAD    CONGRESS. 

Sept.  13-18.     Secy.,  E.  L.  Powers,  Road  Builders  Association, 
150  Nassau  St..   New   Yorl<   City. 
AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

Sept.  16-lS.     Secy.,  Cliarles  Warren  Hunt.  220  West  57th  St., 
New   Yorlt   City. 
AMERICAN    SOCIETY    OF    MECHANICAL   ENGINEERS. 

Sept.    16-18.      Secv.     Calvin   W.    Rice,    29   West    39tli   St.,    New 
York  City. 
AMERICAN  INSTITUTE  OF  MINING  ENGINEERS. 

Sept.  16-18.    Secy.,  Bradley  Stoughton,  29  West  39t!i  St.,  New 
Yorl<   City. 
AMERICAN  INSTITUTE   OF  ELECTRICAL  ENGINEERS. 
Sept.  16-lS.     Secy.,  F.  L.  Hutchinson,  29  West   39th  St.,  New 
Yorli    City. 
AMERICAN     SOCIETY    OF    HEATING    AND    VENTILATING 
ENGINEERS. 
Sept.    16-18.      Secy.,  J.   J.   Blackmore,   29   West   39th   St.,   New 
York  City. 
AMERICAN   ELECTROCHEMICAL  SOCIETY. 

Sept.  16-18,     Secy.,  J.  W.  Richards,  Lehigh  University,  South 
Bethlehem,   Penn. 
INTERNATIONAL    IRRIGATION   CONGRESS. 

Sept.    20.      Secy.,    Arthur    Hooker,    Sacramento,    Calif.;    until 
Aug.  1,  New  Stockton,  Calif. 
MINING  AND  MET.A.LLURGICAL  SOCIETY  OP  AMERICA. 

Sept.  20.  Secy..  F.  F.  Sharpless,  52  Broadway,  New  York  City. 
PACIFIC   COAST   ASSOCIATION    OF    PORT    AUTHORITIES. 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Perry  Bldg.,  San  Fran- 
cisco, Calif. 
AMERICAN  MINING  CONGRESS. 

Sept.  20-22.     Secy.,  J.  P.  Callbreath,  Washington,  D.  C. 
INTERNATIONAL  ENGINEERING  CONGRESS. 

Sept.    20-25.      W.    A.    Cattell,    Secy.,    Comm.    of   Management, 
Foxcroft  Bldg.,  San  Francisco. 
INTERNATIONAL   ASSOCIATION   OF   BRIDGE   AND   STRUC- 
TURAL IRON  WORKERS. 
Sept.    20-30.      Secy..    Harry    Jones,    American    Central    Life 
Bldg.,   Indianapolis,   Ind. 
AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS. 

Sept.   21    and   22.     Secy.,   F.  M.  White,   Madison,   Wis. 
AMERICAN   SOCIETY   OF    REFRIGERATING    ENGINEERS. 
Sept.  23  and  24.     Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 
AMERICAN  MINE  SAFETY  ASSOCIATION. 

Sept.  23  and  24.     Secy.,  H.  M.  Wilson,  Bureau  of  Mines,  Pitts- 
burgh, Penn. 
AMERICAN  ASSOCIATION  OF  REFRIGERATION. 

Sept.   23  and  24.     Secy.,  J.  P.  Nickerson,  431  South  Dearborn 
St..  Chicago,  111. 
ILLINOIS  GAS  ASSOCIATION. 

Sept.   27.      Adjourned   meeting.      Secy.,   H.   H.   Clark,    72   West 
Adams  St.,  Chicago,  111. 
SAFETY  CONFERENCE. 

Sept.   27  to  30. 
INTERNATIONAL  GAS  CONGRESS. 
Sept.  27  to  Oct.  1.     Secy.,  George  C 
St.,  New  York  City. 
AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.  1.     Secy.,  George  C.  Ramsdell,   29   West   39th 
St.,  New  York  City. 
NATIONAL  DR.\1NAGE   CONGRESS. 

September,    1915. 
AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION. 

Oct.    4-9.      Secy.,    E.   B.    Burritt,    8   West    40th    St.,   New    York 
City. 
AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS' 
ASSOCIATION. 
Oct.    4-9.      Secy.,    H.    G.    McConnaughy,    165    Broadway,    New 
York  City. 
AMERICAN     ELECTRIC     RAILWAY     ENGINEERING     ASSO- 
CIATION. 
Oct.   4-9.     Secy.,   E.   B.   Burritt.   .S   West   40th   St.,   New   York 
City. 


Ramsdell,   29  West   39th 


NATIONAL    ASSOCIATION    OF    RAILWAY    COMMISSIONERS. 
Oct.  12-16.     Secy.,  William  H.  Connolly,  care  Interstate  Com- 
merce  Commission,   Washington,   D.    C. 
AMERICAN  FORESTRY  ASSOCIATION. 

Oct.   20.     Secy.,  P.  S.  Risdale,  1410  H  St.,  N.  W.,  Washington, 
D.  C. 

Si 

S®Eaj®i.ii!ffiaia  Wo  Eslheirwooid 

At  his  home  in  New  York  City,  ou  June  19,  at  the  age 
of  93  years,  occurred  the  death  of  Benjamin  Franklin 
Isherwood,  one  of  the  most  distinguished  members  of  the 
engineering  profession  in  a  generation  long  since  passed 
into  history.  He  was  a  man  whose  actual  experience  dated 
so  far  back  in  engineering  annals  that  it  seems  incredible 
so  many  and  so  great  changes  could  have  occurred  witliin 
the  span  of  one  man's  life.  He  was  Eugiueer-iu-Chief  of 
the  United  States  Navy  during  the  whole  of  the  Civil  War. 

Benjamin  F.  Isherwood  was  born  in  New  York  City, 
Oct.  G,  1823.  His  father  was  a  physician,  aud  his  great- 
grandfather. Captain  Du  Clos,  was  a  distinguished  French 
engineer  and  a  member  of  Lafayette's  staff  during  the 


c/. 
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American  Eevolutiou  who  had  settled  in  this  country  fol- 
lowing the  war  and  married  into  the  famous  Stevens 
family  of  New  Jersey.  Isherwood  was  educated  at  Al- 
bany Academy  aud  then  entered  railway  work  as  an  assist- 
ant to  William  C.  Young,  Civil  Engineer  of  the  Utica  & 
Schenectady  E.E.  (now  part  of  the  New  York  Central 
Lines).  William  Lake,  afterward  a  distinguished  British 
engineer,  was  then  Eesident  Engineer  and  Isherwood's 
immediate  superior  and  instructor. 

From  railway  work  he  went  to  New  York  City,  where  he 
was  employed  ou  the  staff  of  John  B.  Jervis,  Chief  Engi- 
neer of  the  Croton  Aqueduct,  then  under  construction, 
and  later  to  the  engineering  department  of  the  Erie  E.E. 
under  Charles  B.  Stuart,  Division  Engineer  of  the  rail- 
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way  and  subsequently  Ennineer-in-Chief  of  the  I'.  S. 
Navy.  After  tliis  railway  expericneo  Isherwood  was  em- 
ployed by  the  U.  S.  Treasury  Department  on  lighthouse 
ccnstnution.  In  this  connection  lie  was  sent  to  France 
to  superintend  the  making  of  lighthouse  lenses  after  his 
own  designs. 

Upon  the  organization  of  the  Engineer  Corps  of  the 
United  States  Navy,  Isherwood  was  among  the  first  to  he 
apjiointed  a  member,  and  at  the  outbreak  of  the  Jle.xican 
AVar  (1846)  he  began  his  sea  service  on  the  "Princeton,"' 
the  first  screw  steam  vessel  of  the  navy,  built  by  Ericsson 
as  an  experiment.  His  steam  engineering  studies  therefore 
began  with  the  navy's  earliest  experience  with  steam  as  a 
motive  power.  As  Chief  Engineer  of  the  "Spitfire"  he 
subsequently  took  part  in  every  naval  action  of  the  war. 

Prom  this  time  began  his  systematic  study  and  solution 
of  an  infinite  niimber  of  problems  then  facing  the  steam 
engineer  and  naval  architect.  lie  inaugurated  a  system 
of  experiments,  planned  researches  and  conducted  investi- 
gations in  many  fields.  In  1850  were  published  the  re- 
sults of  some  of  his  work  in  two  volumes  of  "Engineering 
Precedents,"  which  was  the  first  attempt  of  any  import- 
ance to  study  the  diity  of  steam  engines  in  connection  with 
their  indicated  horsepower,  their  losses  by  friction,  the 
losses  in  transmission  and  the  net  energy  expended  in  pro- 
pulsion of  the  ship.  About  the  same  time  he  wrote  the 
chapter  on  American  railroad  bridges  for  Weale's  monu- 
mental British  work  on  bridge  engineering. 

Isherwood's  fame  as  a  steam  engineer  was  greatly  in- 
creased by  his  experiments  on  the  "U.  S.  S.  Michigan," 
which  were  published  in  two  volumes,  one  in  1863  and  the 
other  in  1865.  This  work  w^as  undertaken  by  the  direc- 
tion of  the  Navy  Department  in  1860,  and  its  results 
created  a  tremendous  impression  among  engineers  the 
world  over,  for  some  of  his  conclusions  were  revolutionary 
in  respect  to  principles  which  until  that  time  had  been 
firmly  held  to.  Here  was  first  pointed  out  the  practical 
limit  to  the  use  of  expansion  in  a  single  engine  cylinder, 
beyond  which  further  expansion  of  the  working  charge 
produces  a  net  loss  rather  than  a  gain.  His  deductions 
were  eventually  admitted  to  be  unquestionable,  and  Isher- 
wood attained  a  very  high  rank  among  engineers  through- 
out the  world.  His  work  made  possible  the  development 
of  the  multiple-expansion  engine.* 

In  spite  of  his  arduous  duties  in  building  up  a  navy 
of  600  vessels  during  the  Civil  War,  he  continued  his 
scientific  and  engineering  researches,  and  his  eight-year 
terra  as  Engineer-in-Chief  (1861-1869)  closed  with  a 
most  extraordinary  record  of  accomplishments,  both  for 
the  United  States  Nav^  and  the  engineering  profession. 

For  many  years  afterward  he  lived  in  retirement  in  New 
York ;  but  his  habits  of  mind  and  his  inclinations  led  him 
to  continue  his  studies  and  investigations  and  to  make 
some  valuable  translations  from  French  engineering  lit- 
erature. In  1894  he  was  elected  an  honorary  member  of 
the  American  Society  of  Mechanical  Engineers. 
X 

During  the  recent  floods  (Engixeeking  News,  June 
24,  p.  1243)  the  Missouri  and  Kansas  Elvers  reached 
higher  stages  than  in  the  destructive  floods  of  1904  and 
1909,  but  the  damage  done  was  practically  nominal.    The 

•For  interesting  account  of  some  of  the  experiments  on  the 
"Michigan,"  see  "Engineering  News,"  Dec.  27,  1906,  p.  6S2. 


protecliou  of  the  levees  and  revetment  of  the  two  rivers 
has  proved  effective,  the  streams  flowing  under  control 
liiiueen  the  new  and  prescribed  banks. 

The  levees  of  the  Kaw  at  and  above  Kansas  City  wore 
ei-oited  under  the  direction  of  the  Kaw  Valley  Drainage 
Board,  bynncans  of  assessments  over  tiic  district,  at  a  cost 
of  .$2,000,000.  In  most  cases  the  railroads  have  raised 
their  bridges  to  conform  with  the  elevation  of  the  tops  of 
the  levees,  which  were  designed  to  hold  a  flood  almost 
equal  to  that  of  1903.  The  few  railroads  that  had  not 
raised  their  tracks  and  had  cut  approaches  to  bridges 
through  the  levee.s,  were  compelled  to  fill  the  cuts  with 
sandbags  as  tiie  waters  rose  this  year,  and  the  flood  was 
kept  out  of  the  lowlands. 

During  the  spring  there  was  a  contest  between  the 
Drainage  Board  and  the  Kansas  City  Southern  U.K.  on 
the  rebuilding  of  the  latter's  bridge  over  the  Kaw  River  at 
Kansas  City.  The  present  structure  is  of  three  spans, 
and  the  west  abutment  is  about  40  ft.  from  the  levee,  the 
track  between  being  carried  on  piling.  The  flood  of  this 
year  indicated  danger  from  the  piling  and  the  low  level  of 
the  structure,  and  when  the  high  rise  of  the  middle  of  June 
approached,  the  Drainage  Board  received  instructions  and 
authority  from  Governor  Capper  of  Kansas  to  blow  uj)  the 
approaches  if  necessary  to  prevent  the  bridge  from  dam- 
ming waters  and  causing  an  overflow.     Three  railroads 


Bridge  of  THEdvAxs.is  City  Southern  B.R.  Over  the 
K.VW  River 

using  the  Chicago-Great  Western  R.R.  bridge  near  the 
mouth  of  the  Kaw  were  ordered  by  the  Drainage  Board  to 
remove  sandbags  and  rock  placed  against  the  pile  ap- 
proaches to  hold  them  firm  against  rising  water,  but  the 
railways  secured  an  injunction  restraining  the  Board  from 
tearing  out  the  approaches  or  damaging  the  bridge. 

On  June  19,  when  it  seemed  certain  that  the  Kaw 
would  rise  to  a  dangerous  height,  officials  of  the  Kansas 
City  Southern  R.R.  ordered  the  piling  approaches  removed 
from  the  west  end  of  the  bridge.  The  water  rose  until 
it  lapped  the  girder.*,  as  shown  in  the  illustration,  even 
with  the  current  flowing  through  the  channel  left  where 
the  piling  was  removed. 

TIbe  Worstl  Rs^alwsi?^  Accadleiaft 

The  collision  which  occurred  on  the  Caledonian  Hy.  at 
Gretna,  England,  on  May  23  was  the  most  serious  rail- 
way disaster  that  has  ever  happened  in  Great  Britain  or. 
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as  far  as  we  recall,  in  anv  other  country  since  the  rail- 
vray  era  hegan.  The  total  nnmbcr  killed  was  about  162, 
•n-ith  200  injured.  Only  two  railway  accidents  have  ever 
occurred  in  the  British  Isles  which  at  all  compare  with 
this  in  tlie  number  of  lives  lost.  One  of  tliese  was  the 
famous  Tay  bridge  disaster  in  1879,  when  a  bridge 
across  the  Firth  of  Tay,  near  Dundee,  Scotland,  was 
blown  down  in  a  terrible  storm  while  a  train  was  cross- 
ing and  every  one  of  the  60  persons  on  board  perished. 
Ten  years  later  at  Armagh,  Ireland,  a  long  excursion 
train  had  to  be  split  in  two  in  order  to  ascend  a  steep 
grade.  The  first  half  of  the  train  was  left  at  the  top, 
while  the  locomotive  went  back  for  the  rest  of  the  train. 
To  keep  the  cars  on  top  of  the  grade  from  running  back 
down  the  hill  the  wheels  were  spragged  with  wooden 
blocks  (for  at  that  day  railway  ears  on  remote  lines  in 
the  British  Isle,  were  not  always  provided  with  brake 
gears).  By  some  means  these  blocks  became  displaced 
and  the  cars  ran  back  down  the  grade,  colliding  with 
the  ascending  portion  of  the  train  and  killing  80  persons. 

The  Gretna  disaster,  therefore,  caused  more  than 
double  the  loss  of  life  of  the  worst  previous  railway  dis- 
aster in  British  railway  history.  The  principal  facts 
concerning  the  Grertna  collision,  as  now  reported  in  Lon- 
don Engineering  and  The  Engineer,  are  as  follows :  The 
accident  occurred  at  a  block  signal  station  known  as 
Quintin's  Hill,  where  there  are  two  sidings  (which  at 
the  time  of  the  accident  were  filled  with  freight  trains) 
and  two  main  tracks  for  north-  and  south-bound  trains. 
A  northbound  local  train  arrived  at  6  :30  a.m.,  and  the  sig- 
nalman on  duty,  in  order  to  clear  the  main  track  for 
a  northbound  express,  switched  the  local  train  onto  the 
southbound  main  track  to  wait  until  the  northbound  ex- 
press had  passed.  Two  minutes  later  the  day  signal- 
man arrived,  and,  forgetting  that  the  local  train  was 
standing  on  the  southbound  track,  he  gave  a  "line- 
clear"  signal  to  the  next  signal  box,  allowing  a  south- 
bound troop  train  to  come  into  the  block.  A  curve 
prevented  the  engineer  of  the  troop  train  from  seeing  the 
standing  local  train  until  he  was  close  vipon  it.  The 
collision  blocked  both  tracks,  and  very  shortly  afterward 
the  northbound  express  ran  into  the  wreck  at  high  speed. 
Fire  followed  the  collision  and  nearly  a  score  of  cars  were 
burned.  From  the  accoimt  of  the  collision  there  was 
apparently  no  track  circuit  control  of  the  block  instru- 
ments, so  that  the  sole  reliance  for  safety  was  on  the 
signalman's  records  and  accuracy. 

Investigation  showed  that  while  the  day  signalman 
should  have  relieved  the  night  man  at  6  a.m.,  they  actu- 
ally made  the  change  at  6 :  30.  In  order  to  prevent  this 
irregularity  from  being  discovered  by  the  inspectors,  rec- 
ords of  trains  after  6  a.m.  were  made  on  a  piece  of  paper 
and  not  on  the  train  register  and  were  copied  in  the 
train  register  by  the  man  who  later  came  on  duty. 


A  Broken  Dike  at  Fairfleld,  Neb.,  caused  by  a  flood  in  the 
Little  Blue  River  on  June  18,  resulted  in  the  washing  away 
and  damaging  of  a  number  of  summer  cottages. 

A  36-ln.  Sewer  Settled  for  75  ft.  of  its  length  and  broke, 
in  Council  Bluffs,  la.,  recently.  The  ground  in  the  vicinity 
is  cracked  and  caved  to  a  width  of  20  ft.  The  accident  was 
caused  by  heavy  rains  loosening  the  sand  on  which  the  pipe 
lay.  Press  dispatches  state  that  the  settlement  began  two 
weeks  previous  to  the  break.  To  repair  this  sewer  sheet- 
piling  was  driven  all  around  the  break,  and  the  earth  sur- 
rounding the  pipe  was  excavated  to  a  width  of  fi  ft.  The 
sewer   Is   14   ft.    below   the  street  surface   and  lies   in   2   ft.   of 


iiuicljsanrt.     Two  lengths  of  pipe  were  laid  in  IVJ  daj-s.     About 
25    lengths    were    required    to    make    the    repair. 

A  Severe  Enrtlmunke  shook  the  Imperial  Valley  in  Cali- 
fornia on  the  night  of  June  22.  Nine  lives  were  lost,  eight  of 
them  in  the  town  of  Mexicali  across  the  border  in  Mexico. 
Damage  estimated  at  half  a  million  dollars  was  done  to 
buildings  in  various  towns.  The  irrigation  system  from  the 
Colorado  River,  on  which  che  Imperial  Valley  is  entirely  de- 
pendent for  its  water-supply,  was  not  injured  by  the  earth- 
quake. A  telegram  from  C.  R.  Rockwood,  engineer  of  the 
Imperial  Irrigation  District,  to  "Engineering  News"  states 
that  there  was  no  interruption  of  water  service  anywhere  on 
the  canal  system.  One  wooden  structure  was  damaged  by  a 
landslide,  but  can  be  repaired  at  a  cost  of  $1000.  The  pro- 
tection levees  along  the  Colorado  which  guard  the  Imperial 
Valley  from  overflow  were  uninjured. 

A  Railway  Passengrer  Station  in  Oakland,  Calif.,  to  cost 
$1,000,000,  is  to  be  built  by  the  Southern  Pacific  Co.  The 
Oakland  City  Council  has  passed  an  ordinance  authorizing 
the  proposed  construction  and  requiring  work  to  begin  within 
six  months.  A  12-story  office  building  will  be  erected  in  con- 
nection with  the  station. 

A  Cliangre  in  the  Tread  Contour  of  Car  Wheels  has  been 
proposed,  reducing  the  taper  of  the  tread  from  the  present 
standard  of  1  in  20  to  1  in  3S.  It  is  claimed  that  the  present 
standard  taper  is  responsible  for  increased  rail  renewals  and 
is  severe  upon  the  wheel.  This  proposition  was  noted  in  the 
report  of  the  Committee  on  Car  Wheels  presented  at  the  re- 
cent annual  convention  of  the  Master  Car  Builders'  Associa- 
tion. It  is  the  opinion  of  tlie  committee  that  such  a  change 
will  be  detrimental  to  the  wheel,  but  the  committee  will  give 
it  consideration  if  it  can  be  shown  that  it  "will  be  of  such  ben- 
efit to  the  rail  as  to  offset  any  bad  effect  upon  the  "wheel.  The 
matter  is  to  be  investigated  jointly  by  this  Association  and 
the    American    Railway    Engineering    Association. 

Fair  Treatment  of  Subcontractors  by  general  contractors 
was  discussed  editorially  in  our  Lssue  of  May  27  (p.  1041). 
in  connection  with  the  action  taken  by  the  Master  Builders' 
Association  of  Boston.  Action  has  just  been  taken  by  the 
Bridge  Builders  &  Structural  Society  of  New  York  in  opposi- 
tion to  general  contractors  who,  after  using  a  bid  which  they 
have  received  on  steel  fabrication  in  their  own  bid  for  an 
entire  work  and  receiving  the  award  of  the  contract,  seek  to 
obtain  still  lower  prices  from  competing  concerns.  To  meet 
this  condition  the  Bridge  Builders  &  Structural  Society  will 
seek  to  have  engineers  and  architects  receive  separate  bids 
for  steelwork,  apart  from  the  general  contract,  wherever  the 
amount   involved    is    250   tons   or   more. 

The  Bill  for  Lieensin;;  Structural  Engineers  in  Illinois, 
backed  by  the  Western  Society  of  Engineers,  has  made  two 
definite  steps,  having  been  amended  to  meet  some  objections 
of  the  architects  and  having  been  passed  (as  amended)  by 
the  House  of  Representatives.  The  amendments  were  made 
under  an  agreement  between  the  engineers  and  the  architects, 
and  their  effect  is  to  limit  the  work  of  engineers  to  buildings 
which  are  commonly  recognized  as  engineering  structures, 
such  as  manufacturing  plants,  power  iiouses,  etc.  In  conse- 
quence, the  Illinois  Society  of  Architects  and  the  Illinois 
Chapter  of  the  American  Institute  of  Architects  have  with- 
drawn their  opposition,  although  it  is  understood  that  the 
State  Board  of  Examiners  of  Architects  continues  its  opposi- 
tion. The  bill  is  now  in  the  Senate,  where  some  minor 
amendments    (agreed   to   by   the   architects)    will    be   offered. 

Two  Passenger  Trains  on  the  Western  Maryland  Ry.  came 
together  in  a  head  collision  on  High  Bridge,  a  mile  and  a  half 
west  of  Thurmont,  Md.,  at  5:45  p.m.,  June  24.  Six  persons 
were  killed  and  many  others  injured.  An  investigation  to  fix 
responsibility  was  begun  on  June  25  by  the  Interstate  Com- 
merce Commission.  The  direct  cause  of.  the  collision,  which 
was  between  the  accommodation  train  bound  from  Hagerstown 
to  Baltimore  and  the  Blue  Mountain  express  from  Baltimore 
to  Hagerstown,  seems  to  have  been  an  error  committed  by 
the  Hagerstown  dispatcher.  High  Bridge  is  about  35  mi.  from 
Hagerstown,  and  is  about  90  ft.  above  a  road  at  the  bottom 
of  a  ravine  on  the  eastern  slope  of  the  Blue  Ridge  Mountains. 
The  wreckage  on  the  bridge  was  cleared  away  before  7  p.m., 
June  25.  One  of  the  cars  hung  over  the  edge  of  the  bridge. 
To  recover  this  car  a  temporary  trestle  vras  built  from  the 
bridge  under  the  car  so  that  the  falsework  supported  the 
load  until  locomotive  cranes  lifted  the  car  back  to  the  track. 
The  bridge  was  not  badly  damaged.  Owing  to  a  sharp  curve 
just  at  the  bridge  the  enginemen  of  the  two  locomotives  were 
unable  to  see  each  other  until  they  were  both  on  the  bridge. 
The  brakes  were  applied,  but  with  little  result,  as  the  trains 
were  too  close  to  each  other.  In  addition  to  the  investigation 
made  by  the  Interstate  Commerce  Commission  inspectors, 
the  railway  began  an  investigation  on  the  morning  of  June  28. 
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A    n«-i>iirtnieut  of  T'-.iiKiiuM-riiiu'  :iii<l   Piilili,.   WorkN   for   Now 

York  State  \v;is  disoussuil  on  June  2D  before  a  joint  committee 
of  the  Constitutional  Convention.  Representatives  wore  pres- 
ent from  the  Committee  of  Engineers  representing  national 
and  local  engineering-  societies  which  favor  the  control  of 
the  proposed  department  by  a  commission  appointed  by  the 
Governor,  with  terms  of  ofBce  such  that  a  new  member  of 
the  commission  might  be  appointed  by  each  successive  gov- 
ernor. Arguments  in  favor  of  this  system  were  presented 
editorially  in  "Engineering  News"  of  June  17,  p.  11S6.  Argu- 
ments before  the  committee  were  made  by  Messrs.  Nelson  P. 
Lewis  and  Ernest  P.  Goodrich.  Prof.  Olin  R.  Landreth,  of 
Schenectady,  a  member  of  the  Constitutional  Convention,  has 
introduced  a  bill  by  which  the  proposed  department  would 
be  under  control  of  the  state  engineer,  with  certain  matters 
of  general  policj-  determined  by  the  Canal  Board,  which  is 
made  up  of  various  state  officers  ex  officio.  This  plan  of 
organization  was  advocated  by  Robert  E.  Horton,  of  Albany. 
Professor  Landreth's  bill  has  been  indorsed  in  its  essential 
details  by  the  Albany  Society  of  Civil  Engineers  and  by  the 
Society  of  Engineers  of  Eastern  New  York.  Mr.  Horton  said 
that  the  existing  system  of  a  state  engineer  who  is  a  con- 
stitutional officer  backed  by  a  deliberative  body  such  as  the 
Canal  Board  has  much  good  in  it  and  should  not  be  discarded 
unless  the  system  to  be  adopted  in  its  place  can  be  proved 
to  be  better.  Other  speakers  were  Albert  E.  Cluett,  of  Troy, 
former  State  Engineer  H.  A.  Van  Alstyne,  Edwin  A.  Fisher 
and  George  A.  Ricker,  late  Deputy  Highway  Commissioner. 
All  the  speakers  favored  consolidation  of  the  engineering 
work  of  the  state  into  one  department  and  only  disagreed  as 
to  whether  that  department  should  be  under  one  man  or  con- 
trolled by  a  commission. 


Mr.  S.  Ennes,  General  Superintenaent  oi  tne  we.steiii 
Maryland  Ry.,  has  been  appointed  General  Manager  of  the 
load,  his  old  position  being  abolished.  His  headquarters  will 
be   at  Hagerstown,    Md. 

Mr.  E.  I.  Cantine,  M.  Am.  Soc.  C.  E.,  Chief  Deputy  to  State 
Engineer  John  H.  Lewis,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been 
placed  in  charge  of  all  highway  work  in  the  State  of  Oregon 
initiated    since    May.    22 

Mr.  F.  M.  Fuller,  Jun.  Am.  Soc.  M.  E.,  Consulting  Engi- 
neer, Duluth.  Minn.,  has  been  appointed  General  Manager  of 
the  Park  Point  Traction  Co.,  of  that  city,  to  succeed  J.  B. 
Crane,   M.   Am.   Soc.   M.   E„    removed   to  New   York. 

Mr.  T.  J.  Cosgrove,  formerly  of  Cosgrove  Bros.,  Stone  Con- 
tractors, and  recently  a  member  of  the  New  York  City  Build- 
ing Code  Revision  Commission,  has  resumed  business  as  a 
cut  stone  contractor  after  several  years  rest  owing  to  ill 
health. 

Mr.  John  H.  Boschen,  President  of  the  Commonwealth  Sav- 
ings Bank,  has  been  appointed  Assistant  Commissioner  of 
Public  Works  of  Manhattan,  to  fill  the  vacancy  caused  by  the 
appointment  of  Mr.  Ralph  Folks  as  Commissioner  of  Public 
Works.     Mr.  Boschen  will  receive  a  salary  of  $6000  a  year. 

Mr.  E.  A.  Kingsley.  Assoc.  M.  Am.  Soc.  C.  E.,  of  Temple, 
Tex.,  has  been  selected  as  Paving  Engineer  of  San  Antonio, 
Tex.,  under  the  commission  form  of  government.  For  the  past 
year  Mr.  Kingsley  has  been  Supervising  Engineer  in  charge 
of  the  roads  being  constructed  in  the  Temple  good  roads  dis- 
trict of  Bell   County. 

Mr.  M.  P.  Paret,  M.  Am.  Soc.  C.  E.,  formerly  Assistant  Dis- 
trict Engineer  of  the  Pacific  District  of  the  Interstate  Com- 
merce Commission,  has  been  appointed  District  Engineer.  Mr. 
Charles  H.  Byers  has  been  appointed  Assistant  District  Engi- 
neer. The  district  headquarters  are  in  the  Wells  Fargo  Build- 
ing, San  Francisco,  Calif. 

Mr.  C.  W.  Reinhardt,  technical  illustrator,  120  Liberty  St., 
New  York  City,  formerly  chief  draftsman  of  "Engineering 
News."  has  joined  the  firm  of  Winters  &  Cahill,  technical  il- 
lustrators. Times  Building,  New  York  City.  Hereafter  the 
firm  will  be  known  as  Reinhardt,  TVinters  &  Cahill,  Inc.,  with 
offices  at  the  latter  address. 

Mr.  B.  G.  Slining,  formerly  Vice-President  of  the  South- 
western Engineering  Co.,  of  San  Antonio,  Tex.,  has  severed  his 
connections  with  that  firm.  Mr.  Slining  expects  to  spend 
several  months  in  Chicago,  returning  in  the  late  summer  to 
San  Antonio,  where  he  will  take  up  the  investigation  of 
several  hydraulic  developments. 

Mr.  E.  B.  De  Vilbiss,  Assoc.  Am.  Inst.  E.  E.,  Electrical  En- 
gineer, at  Fort  Wayne,   Ind.,  of  the  Pennsylvania  Lines  West, 


lias  been  npi)Oiiited  Assistant  Engineer  of  Motive  Power,  with 
hcadouartors  at  Toledo,  Ohio.  Mr.  W.  A.  Slockbrldge,  Assoc. 
Am.  inst.  E.  E.,  Inspector  of  Motive  Power,  at  Fort  Wayne, 
will    succeed   Mr.   Do   Vllblss   as    Electrical    Engineer. 

Messrs.  P.  F.  Prentiss.  Vice-President  of  the  Cleveland 
Twist  Drill  Co.;  William  G.  Mather,  President  of  the  Clevo- 
land-ClilTs  Iron  Co.;  Morris.  A.  P.lack,  President  of  the  M. 
Black  Co.;  O.  P.  Van  Sworlngon,  Agent  for  the  Shaker  Helghl.s 
Land  Co.  and  Director  of  the  Cleveland  &  Youngstown  R.H. 
Co.,  and  H.  M.  Farnsworth,  President  of  the  County  I'ark 
Board,  have  been  appointed  members  of  the  newly  organized 
City  Plan  Commission  of  Cleveland,  Ohio. 

Messrs.  C.  Rupert  and  J.  H.  Callahan.  Brick  Contractors, 
have  gone  Into  partnership  under  the  firm  name  of  Rupert  & 
Callahan,  with  offices  at  1306  South  2nd  St.,  St.  Joseph.  Mo. 
Mr.  Callahan  was  previously  connected  with  the  St.  Joseph 
Construction  Co.,  of  St.  Joseph  and  Hutchinson.  Kan.,  and  .-ilso 
with  the  Stamey-Callahan  Construction  Co..  of  Hutchinson. 

MaJ.  Wildurr  Willing,  Corps  of  Engineers,  U.  S.  A.,  has 
been  detailed,  in  addition  to  his  other  duties,  as  Inspector  and 
for  consultation  or  to  superintend  the  construction  or  repair 
of  any  aid  to  navigation  authorized  by  Congress  In  the  Fif- 
teenth Lighthouse  District.  MaJ.  Willing  will  relieve  Col. 
Curtis  McD.  Townsend.  Corps  of  Engineers,  M.  Am.  Soc.  C.   IC. 

The  Pennsylvania  Co.  announces  the  following  chango.s 
and  appointments:  Mr.  E.  T.  Whiter,  General  Superintend- 
ent of  the  Northwest  System,  has  been  promoted  to  the  newly 
created  position  of  Assistant  General  Manager  of  the  entire 
system.  Mr.  W.  C.  Downing,  Superintendent  of  the  Central 
System,  at  Toledo,  has  been  appointed  General  Superintendent 
of  the  Northwest  System.  Mr.  Isaac  W.  Geer,  Superintendent 
of    the    Cleveland    &    Pittsburgh    Division,    at    Cleveland,    has 

i.„„„  p (^,1  ^^  General  Supcrlnten  lent  -f  the  Central  S\  s 

I    1       with  oflices  at  Toledo    Ohio 


Richard  Gilpin,  Consulting  Engineer,  Philadelphia,  Penn., 
died,  June  21.  at  Cape  May,  N.  J.,  where  he  was  spending  th.? 
summer  with  his  mother.  Death  was  due  to  pneumonia,  ag- 
gravated by  an  attack  of  heart  disease.  He  was  a  member  of 
the  Engineers'  Club  of  Philadelphia. 

Loomis  Eaton  Chapin,  M.  Am.  Soc.  C.  E.,  Consulting  Hy- 
draulic and  Sanitary  Engineer  of  Pittsburgh  and  of  Canton, 
Ohio,  died  recently,  at  57  years  of  age,  at  his  home  in  Canton, 
^^■here  he  had  lived  for  20  years,  serving  until  12  years  ago  as 
City  Engineer.  He  was  a  graduate  of  the  University  of  Mich- 
igan.    His  widow  and  a  son  and  two  daughters  survive  him. 

William  MacKenzie  Hughes,  M.  Am.  Soc.  C.  E.,  Consulting 
Bridge  Engineer,  died  June  25,  at  his  home  in  Chicago.  He 
was  born  at  Utica,  N.  Y.,  in  1S4S,  and  started  his  business 
life  as  a  machinist's  apprentice.  Beginning  in  1870,  he  took  a 
special  course  at  Cornell  LTniversity,  graduating  In  1874.  He 
made  a  specialty  of  steel  bridge  and  structural  work,  and 
was  City  Bridge  Engineer  of  Cincinnati  from  1874  to  1S81.  of 
Cleveland  from  1883  to  ISSS,  and  of  Chicago  about  1894.  After 
leaving  Cincinnati  he  was  in  charge  of  bridge  work  on  the 
New  York.  Chicago  &  St.  Louis  Ry.  During  1SS9  and  1890 
he  was  Engineer  and  Assistant  General  Manager  of  the  Key- 
stone Bridge  Co.,  and  from  1891  to  1893  was  Engineer  of  Con- 
struction for  the  Columbian  Exhibition  at  Chicago  and  of  the 
Metropolitan  Elevated  Ry.  at  Chicago.  In  1895  he  took  up 
private  practice,  and  was  engineer  for  the  design  and  con- 
struction of  numerous  works,  including  drawbridges  over  the 
Chicago  River  and  the  Chicago  Drainage  Canal,  part  of  the 
Chicago  South  Side  Elevated  Ry.  extensions,  etc.  His  widow 
and  a  daughter  survive  him. 


EMGIMEERHMQ  SOCSETHES 


COMING   MEETINGS 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Aug.  16-18  and  25-28.  Annual  meeting  in  Los  Angeles, 
Calif.,  Aug.  16-18;  in  San  Francisco.  Aug.  25-28.  Secy., 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 
CIANS. 
Aug.  24-27.  Annual  convention  in  Cincinnati.  Secy.,  Clar- 
ence R.  George.  Houston,  Tex. 

Colorado  Electric  Llisrlit,  Power  and  Itailn-ay  AnMoclati^ — 

The   13th   annual  convention   will   be   held   this   year   in   Glen- 
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wood    Springs,    Colo.,    Sept.    23-25.      Thomas    F.    Kennedy.    900 
Fifteenth  St.,  Denver,  Is  secretary. 

Entrineers  CInl>  of  Baltimore — At  the  annual  meeting  held 
June  3  the  followinR  officers  were  elected:  President,  Oscar 
F.  Lackey;  vice-president,  W.  Walters  Pagon;  chairman  of 
house  committee,  John  N.  Mackall;  members  of  the  board  of 
directors.  William  Walter  Crosby,  R.  Keith  Compton  and  Ezra 
B.  Whitman.  The  secretary  continues  to  be  William  D.  Jan- 
ney.  The  opening  meeting  of  the  club  for  the  ensuing  sea- 
son will  be  held  on  the  first  Thursday  in  September.  The 
secretary's  address   is  4  West   Eager  St.,   Baltimore.   Md, 


Hish-Voltagc  Insulation    Tester 

The  commercial  form  of  high-voltage,  high-frequency  os- 
cillator, shown  in  the  accompanying  view,  has  been  developed 
by  the  General  Electric  Co.,  Schenectady,  N.  T.,  to  furnish 
current  for  testing  porcelain  insulators  and  bushings.  The 
outfit  requires  from  about  1.5  kv.-a.  at  25  cycles  to  2.5  kv.-a. 
at  60  cycles,  and  may  be  use.l  on  110  or  220  volts.  It  will 
deliver  current  up  to  165,000  volts  and  30,000  cycles.  Other 
sets   for  100.000,    250,000  and   500,000   volts  are   being   designed. 

The  essential  elements  of  the  high-frequency  oscillator 
are  (1)  a  step-up  transformer  (from  110  or  220  to  13,000 
volts);  (2)  a  condenser  placed  across  the  high-voltage  term- 
inals of  this  transformer,  (3)  an  adjustable  control  gap,  (4) 
an  oscillation  transformer  with  non-ferrous  core  and  con- 
sisting of  a  few  turns  on  the  primary  and  many  turns  on 
the  secondary,  (5)  a  properly  proportioned  sphere  gap,  and 
(6)  a  suitable  reactance  to  protect  the  step-up  transformer 
against    short    circuit    during    sparking    at    the    control    gep. 


High-Texsion  Testing  Oscillator 

The  voltage  is  controlled  by  gradually  opening  the  control 
gap,  one  electrode  being  grounded  and  connected  to  a  rod 
extending  through  the  side  of  the  case,  which  permits  mani- 
pulation while  the  spark  is  playing.  The  high  potential  of 
discharge  across  the  sphere  gap  is  read  directly  in  volts  from 
a  graduated  scale.  The  fuses  and  disconnecting  switches  are 
mounted  inside  the  frame,  the  main  switch  being  connected 
by  a  rod  to  a  handle  just  above  the  control-gap  handle. 

When  a  spark  passes  across  the  control  gap  the  con- 
denser is  short-circuitel  and  a  damped  oscillating  current 
surges  back  and  forth  through  the  low-tension  winding  of 
the  oscillation  transformer.  Forced  oscillations  are  set  up 
in  the  high-tension  circuit  for  application  to  the  insulators 
under    test. 

The  high-frequency  oscillator  test  of  insulators  is  intended 
to  approximate  more  nearly  the  conditions  under  which  in- 
sulators fail  in  service.  Experience  has  shown  that  the  high- 
frequency,  high-potential  test  is  not  harmful  to  good  porce- 
lain, provided  the  insulators  are  properly  proportioned  and 
constructed  and  the  electric  strain  is  not  carried  unreasonably 
close  to  maximum  limits.  Insulators  that  fail  under  proper 
tests  would  fail  under  similar  stresses  in  service.  In  the 
laboratory  good  insulators  have  withstood  high-frequency 
tests  by  the  hour,  while  imperfect  ones  have  been  quickly 
picked    out. 

lioconiotive   Pyrometer 

A  pyrometer  for  superheater  locomotives  is  being  intro- 
duced by  the  Locomotive  Superheater  Co.,  New  York.  Its 
purpose  is  to  indicate  to  the  engineman  the  temperature  of  the 
superheated  steam.  The  instrument  is  of  the  electrical  type, 
consisting  of  thermo-couples,  having  the  cold   end  located  in 


the  saturated  steam  in  the  steam  space  of  the  boiler  and  the 
hot  end  located  in  the  steam  chest,  directly  in  the  flow  of  the 
superheated  steam.  The  former  is  subject  only  to  slight  va- 
riations in  temperature,  owing  to  variation  of  pressure,  while 
the  latter  is  subject  to  a  range  from  that  of  saturated  steam 
to  about  650°.  The  instrument  has  a  range  of  250°  to  750°. 
The  difference  in  electromotive  force  generated  by  the  two 
ends  is  read  in  degrees  of  teinperature  on  the  dial  in  the  cab. 
When  running,  with  throttle  open,  the  indicator  should  reg- 
ister 600°  to  650°;  if  this  is  not  attained  it  is  evidence  either 
that  the  engine  is  not  being  properly  handled  or  that  it  has 
not  been  put  in  running  condition  by  the  roundhouse  force. 

Speed-Reducing  Gear 

A  novel  meclianical  gear  for  reducing  steam-turbine  or 
electric-motor  speeds  has  tjeen  devised  by  the  Turbo-Gear  Co., 
Industrial   Bldg.,  Baltimore,  Md.     It  is.  also  used   for  stepping 

up  speeds  where  this  is 
desired.  The  scheme  is 
shown  by  the  accom- 
panying view  of  tlie 
nested  gears. 

There  is  a  large  in- 
ternal double  helical 
gear,  of  openhearth 
steel,  fixed  to  the  cas- 
ing. Concentric  "with 
this  is  a  double  helical 
pinion,  of  chrome-vana- 
dium steel,  on  the  high- 
speed sliaft.  Three  par- 
allel intermediate  gears 
o  f  manganese-bronze 
are  on  hardened  forged- 
steel  shafts  carried  by 
tlie  slow-speed  shaft 
which  extends  out  from 
the  casing  opposite  to 
the  higli-speed  shaft 
and  concentric  with  it. 
The  housing  is  a  gray- 
iron  casting,  split  horizontally  and  ribbed  to  give  rigidity.  An 
eccentric  on  the  slow-speed  shaft  drives  an  oil  pump  which 
supplies  the  high-speed  bearings,  the  discharge  flow  passing 
over  the  gears,  which  do  not  run  in  an  oil  bath.  A  ball  bear- 
ing on  each  end  plate  supports  the  slow-speed  member;  the 
high-speed  shaft  is  carried  by  a  babbited  bearing  on  one  plate 
and  a  bronze  socket  bushing  in  the  slow-speed  gear  frame. 
Only  one  type  is  now  furnished.  This  is  30  in.  high  and  occu- 
pies an  overall  space  3Sx2S  in.;  speed  ratios  of  from  S.5  :  1  to 
16  :  1  are  secured  for  high-speed  shaft  speeds  of  500  to  6000 
r.p.m.  The  weight  is  1200  lb.  An  efficiency  of  93  per  cent,  is 
guaranteed,  but  98  and  99  per  cent,  are  reported  to  have  been 
reached  on  test. 

Traveling  Cranes  ivith  Platform  Uoiats 

The  novel  design  of  the  traveling  crane  shown  in  the 
accompanying  view  has  been  developed  by  the  Cleveland 
Crane  &  Engineering  Co.,  Wickliffe,  Ohio,  for  the  assembling 
shops  of  the  Ford  Motor  Co.  at  Cleveland,  Cincinnati,  Pitts- 
burgh, Atlanta  and  Long  Island  City.  They  will  be  used  in 
unloading   freight  received   in   bulk   on   the   ground   level   and 
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Speed-Eeduction  Gears 


Ckaxe  for  Ford  Shops 

conveying  it  to  staggered  platforms  projecting  from  the 
floors  above  into  the  crane  runway.  The  main  hoists  have 
a  capacity  of  50  tons;  four  ropes  wind  up  on  drums  S  ft.  apart, 
the  maximum  lift  being  about  86  ft.  The  main  hoist  is  driven 
by  a  40-hp.  induction  motor  (a  new  design  just  brought  out 
by  the  Westinghouse  Electric  &  Manufacturing  Co.).  The 
bridge    and    trolley   motors    are    of    11    and    5    hp.    respectively. 
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Ne«-  hoist  eqni])iiicnt.  ^rith  a  variety  of  novel  features, 
lias  1)0011  iiistallod  bv  the  Hamilton  Mountain  Park  Co., 
Ltd.,  at  Hamilton,  Out.,  making  the  Hamilton  Inclined 
liaihvay  probably  tlie  "largest  passenger  incline  in  the 
world."  The  ditference  in  elevation  between  the  general 
level  of  the  city  and  the  plateau  liack  of  the  bluffs  is  325 


car  weighs  30,000  lb.;  the  average  mr  b.a.l  is  'iQflOO  lb., 
the  maxinnini  being  30,000  lb. 

Two  1%-in.  ropes,  weighing  4.15  lb.  per  ft.,  run  from 
each  car  to  a  special  double  (ixed-druin  double-geared 
electric  incline  hoi.st.  One  rope  is  for  haulage;  tiie  other 
is  a  safety  cal)le.     The  average  ro])e  speed  during  a  run 


Fig.  1.    Hamilton  Mulx  lain  ['auk  Im  i.i.\mi  ii'mi.wai  ai   li.\Mii.in_\.  (»_niai;iu 


ft.  As  the  roads  leading  up  the  bluffs  are  necessarily 
steep,  the  inclined  railway  handles  a  very  large  and 
miscellaneous  traffic — transj)orting  passengers,  freight, 
automobiles,  trolley  cars,  teams  etc.  The  railway  was 
formerly  operated  by  a  steam  hoist,  but  tiiis  became  in- 
adequate to  tilt'  rcquircnicuts  of  increased  .speed  and 
safety. 

The  IxriJXKii  l!.\it.\VAY 

Two  large  ])latform  cars  are  carried  in  balance  on  an 
inclined  double  track  800  ft,  long,  having  a  grade  of 
40.3  per  cent.     The  track  gage  i.s"  12  ft.  ll/o  in.;  each 

•From  information  furnished  bv  the  Lidgerwood  Mmhii- 
facturing  Co..  New  York  Citv,  and  the  General  Elrr'-"  ■  ' '  ■ 
Schenectadv.  X.    V. 


is  585  ft.  per  niiu.    Tlie  time  of  a  single  trip  is  II/2  niin., 
and  there  is  a  3-min.  rest  period  between  trips. 

>5'ew  Hoist 

The  lioist  is  located  in  a  house  106  ft.  from  the  knuckle 
between  the  incline  and  the  level  of  the  summit.  The 
main  rope  from  the  right-hand  car  is  wound  over  the  top 
of  the  right-hand  hoist  drum.  The  main  rope  from  the 
left-hand  car  is  wound  underneath  the  left-hand  hoist 
drum.  The  .safety  rope  from  tlie  right-hand  car  is  led  over 
7 -ft.  deflecting  sheaves  to  the  toji  of  the  left-liand  drum, 
wliile  that  from  the  left-hand  car  is  similarly  led  ta  the 
bottom  of  the  right-hand  drum. 

Tliere  are  four  head  sheave.s  and  four  deflecting  sheaves. 
i'lie  former  are  arraiiired  vertirallv  so  as  to  carry  the 
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hoist  and  safety  ropes  in  a  direct  line  from  the  cars; 
the  deflecting  sheaves  are  placed  horizontally  at  such  au 
angle  that  the  rope  will  be  led  in  a  direct  line  either  to 
the  top  or  bottom  of  the  hoist  drums,  as  the  case  may 
be.  Floating  guide  sheaves  are  placed  in  the  rope  tnnnels 
between  the  liead  sheaves  and  the  hoist  drums. 

The  12-in.  drum  shaft  is  a  two-piece  steel  forging,  52 
ft.  long  and  weighing  13,300  lb.  The  7-in.  intermediate 
shaft  is  a  single  forging  30  ft.  long.  Two  two-section 
cast-iron  barrel  drums,  9()  in.  in  diameter  and  70  in.  on 
the  face,  coil  800  ft.  of  rope.  Each  drum  liarrel  Aveighs 
16,700  lb.  The  drums  are  bolted  at  one  end  to  a  post- 
brake  ring  and  at  the  other  to  a  gear. 

The  east-steel  drum  gears  are  double  eight-arm  wlieels 
with  182  involute  teeth  of  12-in.  face  and  122-in.  pitch 
diameter.  The  intermediate  cast-steel  gears  have  11;) 
herringbone    teeth    of    8-in.    face    and    oGi^-in.    pitch 


floating  on  the  line.  The  generator  has  a  reversed  series 
field  throwing  load  fluctuations  on  the  battery.  A  small 
percentage  of  the  load  fluctuations  falling  on  the  machine 
will  lower  its  voltage  to  such  an  extent  that  tlie  battery 
must  discharge  and  furnish  the  balance  of  the  momentary 
demand.  The  regulation  is  therefore  inherent  in  the 
design   of  the  machine  and   is  entirely  automatic. 

Opeuation  and  Safety  Appliances 

The  operator's  cabin  is  fitted  with  one  electric  control 
and  two  hand-brake  levers.  The  levers  will  not  be  used 
ordinarily,  as  the  hoist  is  equipped  with  solenoid  brakes 
operating  on  the  motor  shaft.  The  hand-brakes  therefore 
need  only  lie  used  for  locking  the  cars  at  the  top  and 
bottom  jJositious  or  in  an  emergency. 

In  starting  a  run,  the  operator  releases  the  drum  post 
lirakes  by  the  hand-levers,  puts  his  foot  on  the  small 


Fi(i.  2. 

Showing  an  of  one  drum  and  part 
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Hoist  of  the  Hajiilton  Inl'lixed  TJailway 

lenoid    brakes,    geared    connections, 


second,  both  motors,  botli 
governor,  et 


:'lutclies,    flyball 


diameter;  the  intermediate  forged  pinions  have  32  her- 
ringljone  teeth  of  8-in.  face  and  1 1-in.  pitch  diameter. 

Drive 

A  180-hp.  500-volt  475-58.5-r.p.m.  direct-current  motor 
(designed  for  the  voltage  variation  of  storage-battery 
service)  drives  the  hoist  through  two  gear  reductions 
with  a  total  ratio  of  29.8  to  1.  A  magnetic-contactor 
panel  gives  remote  control.  To  insure  continuous  service 
a  reserve  180-hp.  motor  and  solenoid  are  provided  and 
can  be  snl)stituted  in  a  few  minutes. 

Power  is  supplied  in  the  form  of  three-phase  25-cycle 
2200-volt  alternating  current.  For  changing  this  into 
direct  current,  a  motor-generator  set  has  been  installed 
of  sufficient  capacity  to  supply  the  average  demand  of 
tlie  hoist,  plus  some  surplus  for  charging  a  storage-batteiy 


foot-pedal  located  at  the  bottom  of  the  master  controller 
and  moves  the  handle  of  the  controller  either  to  the  right 
or  the  left,  as  the  case  may  be.  The  cars  start  and 
automatically  accelerate  to  the  normal  rope  speed.  At 
a  predetermined  point  on  the  incline,  the  controller 
handle  automatically  is  turned  to  such  a  position  that 
the  speed  is  cut  down  to  one-tenth  normal  and  finally 
is  turned  to  the  off  position,  setting  the  solenoid  brakes 
and  bringing  the  cars  to  rest. 

Sliould  the  operator  become  disabled  during  a  run,  he 
will  of  necessity  remove  liis  foot  from  the  foot-pedal, 
thereby  cutting  off  the  current  and  bringing  the  cars 
to  rest.  In  order  to  move  the  cars,  the  operator's  foot 
must  be  on  this  pedal. 

Should  the  controller  fail  to  stop  tlie  cars,  an  over- 
winding device  is  attached  which  will  shut  off  the  current 
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;iM(l  sot  tlic  solciioid  brakes.  In  case  the  cars  should  sl(i|i 
short  of  tlieir  hmdiiig  positions,  owinfj  to  the  action  of  the 
;iutoni;itii'  o\-cr\\iiidiMjj  mechanism,  there  are  two  or  tliree 
IKiinls  (111  the  Clint I'olicr  avaihible  so  that  the  o])erator 
mil  hrinu  the  cars  to  their  proper  ]iositions.  Should  the 
s|ici'd  iif  I  he  cars  exceed  the  noi'mal  by  a  predcterniined 
aiiiiiiint.  an  iivers])eed  device  (flyball  fi'overnoi')  will  trip 
a  .MO-lli.  weight  which  will  set  the  drum  post  brakes. 
Till'  cmergeiicv  weight  can  also  be  tripped  manually  from 
the  cabin. 

The  liiiist  was  made  by  the  Lidgerwood  Manufactiiriiij>' 
t'li..  of  New  \o\k  City,  tlu'  electrical  machinery  and 
control  apparatus  by  the  (leneral  Electric  Co.,  of 
Schenectady,  and  the  storaLjc  battery  by  the  IClcctric 
Stora,i>-e  Battery  Ci...  nf  I'hihidclphia. 

By  John  E.  Eii-pey* 

Among  the  imposing  monuments  of  the  Eoman  period 
in  Spain  is  the  aqueduct  of  Tarragona.  This  conduit 
bi'ought  water  from  the  Elver  Gaya,  about  twenty-two 
miles,  by  means  of  canals  and  tunnels  ai.d  liy  conduits 
supported  on  arches  and  piers. 

Although  built  about  300  B.C.,  the  remains  of  the 
nuisonry  aqueduct  are  in  a  fine  state  of  preser\ation  to- 
day. Figs.  1  and  2  show  a  portion  of  the  structure 
extending  across  a  valley  about  four  miles  north  of  Tar- 
ragona, and  Figs.  3  and  4  show  the  aqueduct  near  the 
city.  The  valley  crossing,  shown  in  Figs.  1  and  2,  is 
composed  of  two  tiers  of  stone  arches.  The  tower  tier  of 
eleven  arches  is  340  ft.  long  and  t5  ft.  high.  The  up- 
per tier  is  713  ft.  long  and  78  ft.  high,  thus  making 
a  total  height  of  133  ft.  The  span  of  the  arches  is 
33  ft.  6  in.  and  the  piers  are  13  ft.  square  at  the  base. 

n,    University    of 


'llicrc  is  ajiparcntly  no  mortar  between  the  18  voussoirs 
which  make  nji  tiie  arclies,  arranged  as  shown  in  Fig.  5. 

From  all  ai)pearances,  this  aqueduct  was  part  of  nn 
inverted  siphon.  Very  little  remains  of  the  waterway. 
l''ig.  (i  is  a  sketch  showing  the  largest  portion  that  ri;- 
mains  intact.  At  several  points  slabs  of  concrete  were 
found,  which  probably  fornied  the  top  of  the  sipiion. 
These  are  about  (!  in.  tliiek,  and  the  coarse  aggregate 
is  conqiosed  of  broken  brick — the  only  sign  id'  brick  in 
the  structure. 

Afh'r  crossing  over  the  hill  shown  in  Fig.  I,  the  water 
was  carried  on  for  about  tlii-ce  miles  and  then  turned  to  the 
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Figs.  5  .vnd  (i.   Dktaii.s  of  Part  of  Aqueduct  Shows  i  s 
Figs.  1  and  3 

Fig.   5 — Arranifement  of  facing  stone  of  arches,     fig.   G — 
Details  of  waterway 

right  and  brought  into  the  city,  as  shovii  in  Figs.  3  and  1. 
This  portion  of  the  aqueduct  is  built  entirely  of  brick  and 
concrete.  Originally,  this  structure  had  a  total  length 
of  about  1300  ft.  At  present  there  are  only  37  arches 
standing,  each  having  a  .span  of  about  13  ft.  and  a  rise 
of  about  7  ft.  The  brick  used  in  this  work  are  13  in. 
long,  6  in.  wide  and  ly^  in.  thick.  The  mortar  at  ]»res- 
ent  is  extremely  hard.. 

The  Spanish  government,  realizing  the  historic  value 
of  these  aqueducts,  has  taken  steps  to  preserve  them. 
Before  these  steps  were  taken,  the  ])eople  tore  down  a 
number  of  the  arches  and  used  the  brick  for  the  con- 
struction of  a  number  of  the  iieiirhboriiiir  buildin<;s. 


Figs.  1  to  1.    Views  of  Two  Portions  op  Tarragona    Aqueduct,  Si'ain 


Fig.  1 — About  four  miles  fror 


Fig.  2 — Entering  the  city.     Fig.  3 — ^M^lter'A•ay  of  portion  shown  in  Fig.  1. 
Detail   of  brickwork  and  concrete 


Fig.  4- 
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Ulhe  Tower 


SYNOr>^IS — This  coinijUcated  cros.siny  involved 
two  intersecting  streets  (with  car  tracks),  two 
gronps  of  steam  railways,  and  spur  tracks  to 
several  industries.  The  railways  were  lowered  and 
the  streets  raised,  crossing  the  tracks  by  an  X- 
shaped  viaduct  of  reinforced  concrete,  the  two 
legs  of  this  being  of  different  design.  The  work 
was  done  by  the  two  railways  and  was  carried  on 
without  interrupting  street  traffic.  One  railway 
did  all  its  work  with  its  own  forces,  while  the 
other  let  contracts  for  a  part  of  the  work. 

The  elimination  of  the  grade  crossings  at  Tower  Grove 
is  the  most  extensive  of  the  works  of  this  kind  at  St. 
Louis,  Mo.  It  involved  special  problems  and  difficulties 
due  to  the  location  and  the  traffic  conditions,  as  may  be 
seen  from  the  plan,  Fig.  1. 

Tower  Grove  Ave.  and  Vandeventer  Ave.  are  two  wide 
intersecting  thoroughfares  with  car  tracks  and  heavy 
street  traffic.  At  their  intersection 
they  are  crossed  by  the  numerous  tracks 
of  the  Missouri  Pacific  Ry.  and  the  St. 
Louis  &  San  Francisco  Ry.  The  formei 
has  a  suburban  branch  (to  Oak  Hill ) 
which  crosses  the  latter  at  grade,  ami 
both  lines  have  spurs  serving  several 
industries.  Each  has  a  station  at  the 
crossing.  There  are  about  56  passen- 
ger and  freight  trains  on  the  St.  Louif 
&  San  Francisco  and  70  on  the  Mis- 
souri Pacific  passing  over  the  cross- 
ing every  24  hours,  while  the  street 
cars  number   519   in   the   same   time. 

Some  years  ago  the  city  passed  a 
grade-separation  ordinance  u  n  d  e  r 
which  the  railways  would  have  had  to 
Wwer  their  tracks  about  25  ft.,  leaving 
the  street  level  unaltered  and  throwing 
the  entire  expense  upon  the  railways. 
The  industries  objected  to  this,  as  it 
would  have  made  it  impracticable  to 
serve  them  by  spurs  to  the  ground  level, 
and  two  of  these  industries  obtained 
an  injunction  to  prevent  the  railways 
from  carrying  out  the  work.  It  was 
finally  decided  by  the  State  Supreme 
Court  that,  wliile  the  city  had  power 
to  order  grade  separation,  it  had  no 
power  to  compel  the  work  to  be  done 
in  the  most  expensive  manner  and 
in  such  a  way  as  to  interfere  with 
the  facilities  enjoyed  by  the  industries. 

The  railways  had  shown  that  a  cheaper  method  would 
be  to  carry  the  streets  beneath  the  tracks.  After  the 
above  defeat  the  city  ])repared  a  compromise  ordinance, 
under  which  the.  railway  tracks  were  to  be  lowered  12 
ft.  and  the  streets  elevated  13  ft.,  and  providing  that 
the  city  would  assume  the  consequential  damages  to 
abutting  projicrty.     This  ordinance  was  accepted  by  the 


railways  in  1913.     Work  was  commenced  early  in  1914. 

The  general  plans  and  the  designs  for  the  viaduct 
were  prepared  by  the  railways  jointly  and  approved  by 
the  city  authorities.  The  work  is  under  the  direction  of 
F.  G.  Jonah,  Chief  Engineer  of  the  St.  Louis  &  San 
Francisco  Ry. ;  C.  E.  Smith,  Assistant  Chief  Engineer  of 
the  Missouri  Pacific  Ry.,  and  C.  E.  Talbert,  Street  Com- 
missioner. The  engineers  in  direct  charge  are  Perry 
Topping,  Assistant  Engineer  of  the  St.  Louis  &  San 
Francisco  Ry. ;  E.  S.  Wonson,  Bridge  Engineer  of  the 
ilissouri  Pacific  Ry.,  and  L.  R.  Bowen,  Bridge  Engineer 
of  the  city's   Street  Department. 

The  railways  pay  all  construction  cost,  amounting  to 
about  $600,000.  This  includes  industry  connection.?,  no 
part  of  these  being  paid  for  by  the  industries.  The  city 
pays  all  consequential  damage.s,  as  before  noted,  and  pays 
also  for  the  paving.  At  the  north  end  the  elevation  for 
the  viaduct  approaches  made  it  necessary  to  raise  several 
buildings  to  the  new  grade.  As  this  compelled  closing 
some  stores,  etc.,  during  the  change,  the  city  undertook 


Tracks  and  Viaducts  at  the  Tower  Grove  Crossing, 
St.  Louis,  Mo. 

The  layout  of  the  Mis-souri  Pacific  Ry.  tracks  is  tentative  only.  At  present 
it  has  only  the  two  tracks  adjacent  to  the  station,  and  a  single  track  on  the 
Oak   Hill   line.      Additional   tracks   will   be  laid  later 

to  pay  a  portion  of  the  rent  in  such  cases.  The  street- 
railway  company  pays  for  its  temporary  track  work  and 
the  shifting  of  the  tracks,  also  the  cost  of  track  and 
overhead  work  across  the  viaduct.  Each  of  the  railway 
companies  assumed  the  construction  of  that  part  of  the 
viaduct  over  its  own  tracks,  and  the  dividing  line  is 
shown  at  A  in  Fig.  1. 
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Tlie  ground  is  nearly  level.  The  track  depression  ex- 
tends for  a  distance  of  about  4500  ft.  and  reaches  a 
niaxininm  depth  of  about  16  ft.  below  the  original 
level.  The  viaducts  have  a  maximum  elevation  of  about 
\2  ft.  above  the  original  level,  or  9  ft.  to  the  under  side 
of  the  floor-beams,  giving  a  clear  headway  of  22  ft.  be- 
tween rail  level  and  the  viaduct.     It  will  be  seen  by  the 


concrete  work,  including  this  railway's  portion  of  the 
viaduct,  was  let  to  the  Jarrett- Richardson  Paving  Co., 
of  Springfield,  Mo.,  while  the  additions  and  improve- 
nienls  to  the  ])assengcr  staiioii  were  let  to  .Tames  Stew- 
art &  Co.,  of  St.  Louis. 

During  the  excavation  for  tJie  new  grade,  the  two  main 
tracks  of  the  St.  Louis  &  San  Erancisco  Ry.  were  di- 
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Fig.  2.    Profile  of  the  St.  Louis  &  San  Fkancisco  Ev.  at  the  Tower-Grove  Crossing,  St.  Louis,  Mo. 


profile  of  the  St.  Louis  &  San  Francisco  Ey.,  Fig.  3,  that 
the  original  crossing  was  a  summit  in  the  grades,  so  that 
the  main  line  is  improved  by  the  lowering  of  the  tracks, 
the  grade  through  the  depression  being  0.75%.  On  the 
other  hand,  it  introduces  difficulties  in  the  industry- 
track  connections,  for  which  grades  of  1.85  and  3%  are 
required  to  reach  the  surface. 

The  St.  Louis  &  San  Francisco  Ey.  did  its  grading, 
including  steam-shovel  work,  with  its  own  forces.    The 


verted  to  pass  around  the  station  (at  the  original  level) 
as  shown  by  the  dotted  lines  in  Fig.  1,  thus  facilitating 
both  the  traffic  and  the  construction  work.  Fig.  3  shows 
this  cut  in  progress,  looking  west  from  the  crossing,  with 
the  temporary  tracks  at  the  right.  The  Missouri  Pacific 
Ry.  branch  line  is  shown  shifted  beyond  its  original  lo- 
cation and  carried  by  a  temporary  trestle.  With  the  low- 
ering of  the  main  lines  this  branch  was  replaced  on  its 
original  location,  but  at  the  new  grade. 


Fig.  3.    Lotveiung  Tracks  at  the  Tower  Grove  Crossing,  St.  Louis,  Mo. 

The  view  is  looking  west  from  tlie  Vandeventer  Ave.  viaduct.  The  cut  is  for  the  St.  Louis  &  San  I'ranclsco  Ry.. 
trafnc  being  diverted  to  the  two  temporary  tra.:l<s  at  the  right.  Beyond  the  temporary  tracks  is  the  main  line  of  the 
Missouri  Pacific  Ry.,  while  the  line  crossing  the  cut  is  the  Oak  Hill  branch  of  the  St.  Louis,  Iron  Mountain  &  Southern  By. 
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Fi<j.  1  shows  till'  work  in  jjrofiCiTs.'i  for  I  lie  St.  Louis 
&  Sail  Francisco  \ly.  at  tlio  south  end  of  the  Vanile- 
veuter  Ave.  viaduct.  The  I'ounchitions  of  tlie  viaduct 
were  built  in  trenches  before  tlie  general  excavation  was 
made.  The  remaining  high-level  track  at  the  right  is 
an  industry  connection  (now  lowered).  Beyond  the 
viaduct  may  be  seen  the  temporary  bridge  carrying  Tower 
Cirove  Ave.  across  the  cut,  at  tlie  original  ground  level. 
At  the  deepest  part,  tlu>  cut  has  retaining  walls,  and  on 
the  east  side  an  incline  will  lead  up  to  a  double-track 
paved  team  yard  at  the  present  ground  level,  as  shown 
in  Fig.  1.  The  Tower  Grove  station  also  will  remain  at 
the  present  level,  with  stairways  to  the  train  platforms 
and  to  the  viaduct. 

On  the  Missouri  Pacific  Ey.  the  restricted  space  pre- 
vented diversion  of  the  tracks,  and  running  tracks  had  to 
be  kept  open  while  a  ]ireliminary  cut  was  made  for  the 


niaiiis.  and  the  change  of  grade  of  the  tracks  was  com- 
plicated by  the  necessity  (jf  nuiintaijiing  a  connection 
with  the  Oak  llill  branch,  'i'he  Missoiiri  Pacific  Ry. 
did  all  its  portion  of  the  work  (including  the  viaduct) 
with  its  own  forces. 

In  the  concreting,  the  Missouri  Pacific  Ry.  employed  a 
stationary  mixer  plant  with  tall  elevator  tower  and  in- 
clined chutes  to  the  forms.  Smaller  intermediate  towers 
supported  the  long  runs  of  chutes.  The  plant  was  placeil 
first  near  one  end  of  the  viaduct  and  later  on  the  ground 
in  the  angle  between  Vandeventer  Ave.  and  Park  Ave. 
(Fig.  1).  The  contractor  for  the  concreting  on  the  St. 
Louis  &  San  Francisco  Ry.  used  a  small  portable  mixer 
whicli  was  shifted  as  the  work  progressed.  In  building 
the  retaining  walls  and  viaduct  bents,  this  outfit  stood 
on  the  ground  and  had  attached  to  it  a  truck  with  i 
telescopic  elevator  tower.     For  concreting  the  deck,  the 


Fig.  4.     Building  tiii-:  X'iAiniuT  Ovi-i;  Ti;a<  k  i»l.l•l;l•.^^Iox  at  Towki;  Gkw\j..  Si.  Lol  is,  Mu. 

This  is  the  five-span  section  of  the  Vandeventer  Ave.  viaduct  over  the  St.  L.  &  S.  P.  Ry.     The  foundations  and  bents  were 
built   in    trenches,   and    the    main    excavation    was   done   later,  traffic   being   diverted   to   a  temporary    track 


first  two  tracks  at  the  new  grade.  These  were  adjacent  to 
the  station  and  had  a  double-track  Junction  with  the 
single-track  Oak  Hill  branch.  The  limited  traffic  on 
this  branch  did  not  warrant  the  cost  of  a  diversion  to 
secure  an  overhead  crossing  of  the  St.  Louis  &  San  Fran- 
cisco Ry.,  but  an  interlocking  switch  and  signal  plant  will 
be  installed  for  the  protection  of  traffic  over  the  grade 
crossing. 

South  of  this  double-track  cut,  trenches  were  made  for 
the  foundations  of  the  viaduct.  The  bents  were  built  on 
these  and  the  deck  then  built,  leaving  for  the  future  the 
excavation  of  the  ground  to  widen  the  cut  for  additional 
tracks.  The  Tower  Grove  station  (M.  P.  Ry.)  was 
raised  to  the  level  of  the  viaduct  approach  and  placed 
again.st  the  sidewalk  line,  as  shown  in  Fig.  1.  Later,  a 
bridge  will  extend  from  the  station  across  the  tracks, 
with  stairs  to  the  train  platforms.  The  excavation  of 
the  cut  was  interfered  with  bv  sewers  and  water  and  gas 


portable  mixer  was  placed  on  the  upper  level  and  dis- 
charged the  concrete  directly  into  wheelbarrows  for  de- 
livery to  the  forms. 

Typk  of  A'lADLH'T  Design 

The  viaducts  are  of  reinforced  concrete,  with  bents 
supporting  a  slab  and  beam  deck.  Together  they  form 
an  X-shaped  structure,  with  a  solid  fill  at  the  intersec- 
tion (between  the  two  railways).  The  approaches  and 
lateral  connections  are  solid  fills  with  concrete  retain- 
ing walls.  Each  of  the  four  sections  of  the  viaduct  has 
five  spans,  alternately  long  and  short,  with  %-in.  ex- 
pansion joints  over  two  of  the  bents  (Fig.  5).  At  these 
joints  the  ends  of  the  slabs  have  zinc  plates  which  rest 
upon  other  zinc  bearing  plates  on  the  cap  girder  of  the 
lient.     Concrete  trolley  poles  are  used. 

The  bents  have  square  columns  and  footings  spaced  12 
ft.    c.   to  c,   with  a  guard   wall   cxiciidiiig  between  the 
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loliiiiins  to  ;i  lu'i.sht  of  about  5  ft.  above  the  rails,  to 
protect  the  structure  in  the  eveut  of  a  train  being  de- 
railed beneath  it.  The  coiunins  are  oa])ped  with  a  heavy 
girder,  on  the  faces  of  which  are  formed  skewbacks  for 
the  floor-beams.  Tn  the  Tower  Grove  Ave.  viaduct,  which 
is  at  right  angles  to  tiie  tracks,  the  floor-beams  are 
■ao'  - 
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Fig.  5.    The  Towi  i;  (iiiovE  Ave.  Viaduct 

parallel  to  the  line  of  the  viaduct  and  are  spaced  to  give 
two  beams  beneath  each  street-car  track,  as  shown  in 
Fig.  5. 

On  the  Vandevcnter  Ave.  viaduct,  howexei',  which 
makes  a  skew  crossing  with  the  tracks,  the  floor-beams 
are  diagonal  to  the  deck,  as  shown  in  Fig.  6.  In  this 
case,  the  ends  of  the  beams  and  deck  slabs  are  carried  bv 
deep  facia  girders,  which  are  not  required  in  the  Tower 
Grove  Ave.  viaduct.  It  will  be  seen  that  for  the  longer 
skew  spans  (46  to  55  ft.  long  on  the  skew)  steel  facia 
girders  are  used,  biit  these  are  int^ased  in  concrete  so  as 
to  harmonize  with  the  remainder  of  the  structure. 

Handling  Street  Traffic  Across  the  Work 

One  of  the  difficulties  in  construction  was  the  necessity 
of  keeping  the  streets  open  for  pedestrians,  street  cars 
and  vehicles.  It  was  proposed  at  first  to  stop  the  cars 
at  either  side  of  the  crossing,  and  let  passengers  walk 
across,  placing  temporary  footbridges  over  the  track- 
depression  cuts.  This  would  have  been  dangerous  on  ac- 
count of  the  track  crossings  and  would  have  caused  much 
confusion  owing  to  the  different  lines  of  cars  that  run 
on  these  two  streets. 

The  car  tracks  were  maintained  therefore,  and  the  tem- 
porary bridges  over  the  cuts  (which  were  built  by  the 
steam-railway  companies)  were  made  large  and  strong 
enough  to  carry  the  street  cars.  The  bridges  had  to  be 
shifted  three  times  as  the  work  progressed,  so  that  very 
sharp  curves  had  to  be  fitted  for  the  track  connections. 


Extra  watchmen  and  policemen  were  provided  to  control 
traffic  movements  over  the  crossing,  as  long  as  the  steam 
cars,  street  cars  and  other  vehicles  were  operafj-d  oti 
the  same  level.  During  the  construction  of  the  south 
end  of  the  Vandeventer  Ave.  viaduct,  street  cars  were 
diverted  to  the  Tower  Grove  Ave.  surface  line  by  a  tem- 
porary connection  through  properly  owned  by  the  street- 
railway  company.    This  is  shown  at  lUi,  Fig.  1. 

Eater  on,  with  the  north  end  of  Tower  (Jrove  Ave. 
viaduct  built  and  the  soulh  end  of  N'andcventer  Ave.  also 
built,  a  timber  bridge  was  built  sonu'what  higher  than 
the  viaduct  level,  so  that  all  street  cars  and  vehic'Ics  coidd 
be  carried  above  the  work.  'J'his  eliminalod  the  grade 
crossing  entirely,  but  introduced  steep  grades  for  the 
temporary  approaches.  The  street  cars  were  then  run  on 
a  temporary  track  laid  on  the  paving  along  Hunt  Ave. 
and  the  viaduct  approach  {CC,  Fig.  1)  to  a  single  track 
over  this  temporary  bridge,  and  then  diverted  again 
through  the  connection  noted  above,  but  with  the  curves 
reversed  {DD.  Fig.  1). 

For  controlling  traffic  over  the  single-track  temporary 
bridge,  a  pole  at  each  eiul  of  this  track  carried  a  bo.x 
containing  two  groups  of  incandescent  electric  lamps. 
Half  the  lamps  were  red  and  Ibc  oUicrs  white.  These 
were  controlled  by  a  man  in  a  caiiiii  at  llie  center  of  the 


Fig.  6.    The  Vandeventer  Ave.  Viaduct  (with  Facia 
Girders  Supporting  niAGoxAi,  Floor-Beams) 

bridge,  the  movement  of  a  handle  causing  the  red  lamps 
to  be  lighted  at  one  end  and  (he  whilp  lamps  at  the  op- 
posite end  of  the  bridge. 

United  Stotes-Canodn  Bounilary  Survey — Since  1908  sur- 
veyors have  been  at  work  marking  the  boundaries  between 
the  United  States  and  Canada.  The  bind  surveys  are  nearing 
completion  and  the  water  lines  of  international  lakes  and 
rivers  have  been  established.  Charts  of  the  international 
boundary,  where  the  surveyors  of  the  two  countries  have  laid 
it  down  on  maps  of  the  water  frontier,  were  on  June  11 
presented  to  Premier  Borden  by  J.  \V.  Stewart,  head  of  the 
Canadian  HydroKraphic  Survey.  The  Canadian  Prime  Minister, 
in  receiving  the  charts  of  the  boundary  line  from  St.  Regis 
Island  in  the  St.  Lawrence  through  Lakes  Ontario,  Erie, 
Huron  and  Superior  to  the  head  of  the  Lake  of  the  Woods, 
referred  to  the  happy  relations  existing  between  Canada  and 
the  United  States  as  follows: 

The  fact  th.at  two  great  nations  whose  interests  are  con- 
cerned have  chosen  this  method  of  bringing  to  a  happy 
conclusion  every  possible  difference  is  not  only  an  example 
but  a  happy  augury  of  future  good  relations.  I  trust  that 
the  work  of  delimiting  the  l.ind  boundary  will  be  equally 
successful,  and  when  this  is  done  there  will  be  set  at  rest 
every  possible  cause  for  dispute  or  controversy  over  the 
boundaries  between  the  tw»  countries. 
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A  H©-^®!  Typ®  of  Motor 
Osiaifiiilb^s 

The  accompaiiyino-  view  shows  an  intorestinj;-  dt'siu-n  of 
iiiolor  omnibus  whieli  has  just  been  coniplctod  !)>■  the 
MeKecn  Jlotor  Car  Co.,  of  Omaha,  Neb.,  for  the  Inter- 
urban  Motor  Transportation  Co.  operating  between  Min- 
neapolis and  St.  Paiil.  The  various  details  of  the  car  body 
have  been  designed  along  lines 
similar  to  those  used  in  the 
.MeKecn  motor  cars  for  railway 
service.  The  new  vehicle  is 
called  the  McKeen  highway 
c(ia.-h. 

The  chassis  of  the  vehicle  is 
the  same  as  that  used  on  a  31/2- 
ton  gasoline  motor  truck,  and 
the  propelling  machinery  is 
substantially  identical.  The 
wheel  base  is  18  ft.  and  the 
length  of  the  frame  back  of  the 
driver's  seat  is  23  ft.  The  pass- 
enger compartment  is  18  ft.  3 
in.  long  inside  and  7  ft.  6  in. 
wide. 

The  round  windows,  with 
aluminum  frames,  are  similar 
in  design  to  those  used  on  the 
McKeen  motor  cars.  The  ad- 
vantages claimed  for  the  round 
window  are  that  it  can  be  made 
absolutely    air-tight,    so    that 

dust  is  entirely  excluded,  and  the  frame  is  so  made  that 
the  rattling  and  disagreeable  noise  often  experienced  with 
square  windows  on  street  cars  and  motor  omnibuses  is 
eliminated.  The  frame  of  the  round  window  is  hinged 
at  the  top,  and  in  hot  weather  the  window  can  be  swung 
inward  and  fastened  to  the  ceiling. 

A  novelty  in  the  seating  of  the  car  is  the  use  of  revolv- 
ing chairs.  These  are  mounted  on  telescoping  iron  stand- 
ards, the  weight  of  the  chair  being  supported  by  a  spiral 
siM-ing  3  ft.  long,  which  gives  aa  elastic  adjustment  to 
secure  easy  riding.  The  passenger  compartment  contains 
3  7  of  these  revolving  chairs. 

From  the  point  of  view  of  operating  economy  the  most 
important  feature  in  design  is  that  the  car  is  arranged 
to  permit  operation  without  a  conductor,  thus  cutting  in 
half  the  "platform-expense"  item  in  operating  costs.  Pas- 
sengers enter  at  the  front  through  folding  doors  past  a 
]irepayment-fare  collection  box  under  the  driver's  super- 
vision. The  opening  of  entering  and  exit  doors  is  con- 
trolled by  the  driver.  The  car  draws  up  alongside  the 
curb  to  take  passengers  on  or  let  them  off;  the  height  of 
the  step  from  the  curb  is  only  about  7  in. 

The  coach  is  lit  by  electricity  from  the  storage  battery 
used  for  starting  the  engine  and  is  heated  by  hot-water 
circulation  from  the  engine  jackets.  The  price  of  the 
coach  at  Omaha  is  $6500.  The  McKeen  company  plans 
to  build  a  vehicle  with  a  similar  body  and  seating  capacity 
for  operation  on  railway  track  at  a  price  of  about  $8000. 

»: 

IniiiriivenieiitM  on  the  CbicnKO  (;rent  A\'eNterii  Ky.  made 
duririK  the  last  four  or  five  years  represent  an  average  of 
$11,000  per  mile  for  the  entire  system.  This  is  as  great  an 
outlay  1  cr  mile  as  was  expended  30  years  ago  in  tlie  original 
construction    of   the    railways   built    in    the    prairie    states. 


By  II.  F.  j\IacDowell* 
Even  witli  the  smallest  class  of  sewage-treatment  plants, 
namely.  IIhisc  I'dr  residences  and  estates,  there  is  often 
required  much  originality  of  design,  so  that  plants  of  the 


A  Xiiw  TvPK  OF  MoToi!  Omnibus 

same  size,  if  properly  designed  to  suit  the  local  condi- 
tions, often  differ  considerably  in  their  general  features, 
especially  with  regard  to  the  secondary  treatment  em- 
ployed. This  fact  is  brought  out  forcibly  by  a  comparison 
of  three  small  plants  constructed  near  Cleveland  during 
the  past  year.  These  plants  were  designed  in  the  office 
of  E.  Winthrop  Pratt  and  were  constructed  under  his 
general  supervision  for  three  private  estates,  the  owners 
of  which,  for  convenience,  will  be  called  A,  B  and  C. 

A — Two-Stoky  Sedimentation  Tank  and  Glass- 
CovEKED  Rapid  Sand  Filteks 

The  estate  and  summer  residence  of  Mr.  A  fronts  on 
Lake  Erie,  and  for  many' years  the  sewage  has  been  dis- 
charged into  the  lake  directly  in  front  of  his  grounds. 
During  1914  Mr.  A  spent  a  large  sum  of  money  to  improve 
his  private  bathing  beach,  which  is  also  in  front  of  his 
grounds,  and  he  accordingly  desired  to  provide  other 
means  of  disposal  of  the  sewage  and  kitchen  wastes  from 
his  residence.  It  was  therefore  decided  to  construct  a 
sewage-treatment  plant  on  the  grounds,  having  an  out- 
let into  a  small  stream  which  separates  an  adjoining  es- 
tate. The  plant  was  constructed  at  an  inconspicuous 
location  in  the  chicken  yard  in  the  rear  of  the  garage.  As 
the  ground  at  this  point  was  at  too  high  an  elevation  to 
permit  the  construction  of  a  gravity  system,  the  sewage 
was  raised  to  the  plant  by  means  of  an  ejector  located  in  a 
manhole  placed  on  the  line  of  the  existing  sewer  leading 
to  the  lake.  The  motor-driven  compressor  and  air-receiv- 
ing tank  to  operate  the  ejector  were  jjlaced  in  the  garage, 
which  is  ;300  ft.  from  the  ejector  manhole. 

•Assistant    Engineer    with    R.    Winthrop    Pratt,    Consulting 
Engineer,  Cleveland,  uhio. 
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The  sewage-treatment  ])lant,  which  [jiovides  lor  flu' 
sewage  of  30  people  at  the  rate  of  50  gal.  per  day,  con- 
sists of  a  two-story  seiliinentation  tank  and  two  rapid 
sand  filters,  the  latter  being  covered  with  glass.  The  fil- 
ters were  constructed  adjacent  to  the  tank,  making  a  very 
compact  layout  which  lies  entirely  williiu  an  area  of 
•iOriO  ft.  As  both  tank  and  filters  are  l)uiif  entirely  in 
excavation,  with  covering,  the  plant  is  inconsi)icuous.  The 
velocity  of  the  sewage  as  it  leaves  the  force  main  from 
the  ejector  is  broken  by  discharging  into  a  manhole  30 
ft.  from  the  sedimentation  tank.  The  latter  tank  is  41^x8 
ft.  in  i)lan  and  8  ft.  deep  and  has  2-in.  wood  flow-com- 
partment walls  and  a  3-in.  Hat  wood  cover.  A  wrought- 
iron  basket  screen,  whii-h  is  ])laced  inside  the  tank  just 
iielow  the  inlet,  may  be  removed  by  lifting  a  hinged  door 
in  the  cover.  .\s  the  plant  will  be  used  for  only  a  short 
time  each  year,  fresjuent  removal  of  the  sludge  will  be 
unnecessary,  and  hence  no  sludge-removal  pii)e  was  pro- 
vided in  the  tank. 

The  filters,  each  alxiut  6x11  ft.  in  ])lan,  with  concrete 
walls  and  floors,  contain  4  ft.  of  filtering  nuiterial,  con- 
sisting, from  iDottom  to  top,  of  coarse  slag,  fine  slag,  pea- 
size  silica  gravel  and  lake  sand.  Only  3  in.  of  sand  was 
iised  on  the  surface,  and  the  sewage  is  thus  filtered  at  a 
rapid  rate.  The  sand  was  nsed  merely  for  the  purpose  of 
distributing  the  tank  effluent  uniformly  over  the  surface 
of  the  filtering  material. 

The  degree  of  jjurificatiou  produced  by  the  plant  was 
not  expected  to  be  very  high,  but  in  view  of  the  large  dilu- 
tion afforded  the  effluent  by  the  stream  it  was  considered 
adequate  to  eliminate  all  possibility  of  a  "sight"  nuisance 
being  created.  Furthermore,  because  of  the  coarseness  of 
a  large  proportion  of  the  filtering  material,  the  intermit- 
tent discharge  onto  the  filters  by  means  of  a  dosing 
tank  and  siphon  was  considered  unnecessary,  and  the 
latter  were  eliminated.  After  operating  the  plant  for 
some  time,  however,  it  was  found  that  even  with  only  3 
in.  of  sand  on  the  surface  the  filter  clogged  readily  and 
became  ponded,  due  principally,  however,  to  a  large  quan- 
tity of  grease  from  kitchen  wastes.  To  remedy  this,  ad- 
ditional baffles  were  placed  in  the  sedimentation  tank  and 
a  glass  covering  was  put  over  the  filters.  The  purpose 
of  the  glass  was  to  produce  heat  which  w'ould  aid  in  drying 
the  surface  of  the  beds  and  thus  make  the  scum  and  grease 
deposits  more  readily  removable.  The  glass  covering  con- 
sists of  an  inclined,  low,  hip  roof  framework,  holding 
hinged  sashes  in  sections,  the  glass  for  which  was  lapped 
to  shed  water,  as  in  greenhouse  construction.  Ventilators 
were  placed  in  the  top. 

It  is  planned  to  use  the  plant  during  the  bathing  season 
only,  while  during  the  remainder  of  the  summer  the  sew- 
age will  be  discharged  into  the  lake  by  means  of  a  by- 
pass at  the  ejector  manhole,  the  outlet  being  submerged 
in  5  ft.  of  water  100  ft.  from  the  shore. 

The  total  cost  of  the  plant,  including  ejector  equipment, 
was  about  $2000. 

B — Screens,  Two-Story  Sedimentatiox  Taxk,  Dosing 
Taxk  and  Ixteriiittext  Sand  Filters 

The  estate  of  ifr.  B,  for  whom  the  second  plant  was 
built,  is  located  on  a  ridge  about  2  mi.  from  the  lake.  A 
very  small  stream,  which  practically  dries  up  in  the  sum- 
mer time,  affords  no  dilution  for  the  effluent  from  the 
plant.  The  groimds  are  of  sufficient  area  and  have  suit- 
able topography  to  suggest  the  construction  of  a  subsoil 


irrigation,  or  aiisor|)tion,  system  for  the  secondary  treat- 
ment, but  as  the  soil  is  a  heavy  clay  and  the  sewage  How 
is  comparatively  large,  it  was  considered  more  ]iracticablc 
to  provide  intermittent  sand  lilters,  especially  since  a  loca- 
tion for  ojien  lilters  could  be  obtained  which  waij  well  re- 
moved from  dwelling  houses. 

The  iilant  was  designed  Iti  treat  a  ma.timum  daily  sew- 
age How  of  1500  gal.,  based  im  T5  gal.  per  capita  per  day 
for  (ill  jiersons.  Tiie  plant  will  i)e  u.sed  Ihroughunt  the 
year.  Tlie  design  provided  for  a  screen  chamber,  a  two- 
story  .se<linientatioii  tank,  a  dosing  tank,  and  two  inter- 
mittent sand  filters.  The  tanks  are  built  together  as  one 
unit,  and  the  lilters  are  located  2011  ft.  away. 

The  sedimentation  tank,  which  is  built  of  reinforced 
concrete,  with  wood-])lank  covering  anil  How-coinpartnuMit 
walls,  is  6x1(1  ft.  in  ])lan  and  Id  ft.  deep  to  the  flow  line. 
By  means  of  a  6-in.  cast-iron  pipe  leading  to  the  bottom 
of  the  tank  the  sludge  may  be  removed  by  gravity  onto 
the  surrounding  corn  field,  where  it  may  be  plowed  into 
the  loamy  toj)  soil.  A  1-in.  water  main  leading  to  the 
bottom  of  the  tank  is  al.so  ])rovided  to  assist  in  loosen- 
ing the  sludge.  The  dosing  tank,  which  is  12x12  ft. 
in  plan,  is  also  covered  with  wood.  A  single  4-in.  Miller 
siphon  discharges  the  sewage  onto  the  filters.  The 
latter,  which  are  50x40  ft.  in  plan,  or  0.040  acre  in  area, 
are  constructed  partly  in  excavation,  with  concrete  walls. 
The  filtering  material,  which  has  an  average  depth  of  3 
ft.,  consists  of  6  in.  of  1-  to  li/^-in.  slag,  on  the  bottom, 
and  2.5  ft.  of  river  sand.  The  siphons  discharge  into  a 
gate  chamber  at  one  end  of  the  dividing  wall  between  the 
filters.  The  flow  onto  either  filter  is  controlled  by  hand- 
operated,  metal  slide  gates.  The  sewage  is  di.stributed 
by  means  of  wooden  troughs,  extending  diagonally  across 
each  filter,  each  trough  having  hinged  openings  at  inter- 
vals for  distributing  the  sewage  uniformly  over  the  sur- 
face. 

To  keep  out  sticks,  leaves,  etc.,  during  high  water,  the 
main  underdrain  from  the  filters  is  provided  with  a  flap 
valve.  The  cost  of  this  plant,  exclusive  of  sewers,  was 
about  $1200. 

C — Septic  Tank,  Dosing  Tank  and  Sub-.Surface 
Irrigation 

The  third  plant,  built  for  the  country  home  of  Jlr.  C, 
provides  for  only  10  to  12  persons,  and  is  much  simpler 
in  design  than  the  two  other  plants.  There  is  no  water- 
course nearby,  and  as  the  soil  is  a  good  sandy  loam,  a 
subsoil  irrigation,  or  absorption  system,  was  designed  for 
the  secondary  treatment.  The  plant  was  built  on  a  stee]) 
hillside,  and  consists  of  a  septic  tank,  a  dosing  tank  and 
600  ft.  of  4-in.  vitrified  pipe,  laid  with  open  joints,  in  two 
lines,  each  at  different  depths  from  the  surface,  but  at  the 
same  elevation,  along  ])arallel  contours  of  the  hill,  8  ft. 
apart.  A  single  3-in.  lliller  siphon  gives  intermittent 
discharge  into  the  absor]>tion  system,  and  by  means  of  a 
small  concrete  gate  chamber  one-half  of  the  system  may 
be  cut  out  at  any  time.  The  vitrified  absorption  pipe  is 
surrounded  in  the  trench  with  4  in.  of  screened  river 
gravel  and  each  joint  is  covered  with  tarred  felt  to  keej) 
out  fine  material.  The  tanks  are  oval-shaped  in  plan  and 
are  built  of  brick,  plastered  both  outside  and  inside,  and 
have  concrete  bottoms.  The  cost  of  the  plant,  exclusive 
of  sewers,  was  about  $350. 

All  three  plants  have  operated  succes.sfully  and  have 
produced  effluents  of  satisfactory  character. 
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SYNOPSIS — The  Brooks  Aqueduct,  a  concrete 
flume  shaped  to  the  hydrostatic  catenary,  a  curve 
of  zero  moment  and  zero  shear  under  hydrostatic 
load,  supported  on  and  a  part  of  a  reinforced-con- 
crete  trestle  2  mi.  long.  A  part  of  the  Canadian 
Pacific  Railway's  Alberta  irrigation  scheme.  Car- 
ries on  hydraulic  gradient  a  maximum,  flow  of  900 
cu.ft.  per  sec.  Has  relnforced-concreie  siphon  under 
railway  tracls. 

The  Brooks  Aqueduct  plays  a  very  important  part  in 
the  system  wliich  has  been  built  to  serve  the  Eastern 
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Fig.  1.    Location  of  Brooks  Aqueduct  in  Southern 

Alrerta  Irrigation  System  of  Canadian 

Pacific  Ey. 

section  of  the  Canadian  Pacific  Eailway  Company's  irri- 
gation block  in  southern  Alberta.  The  system  is  sup- 
plied with  water  from  an  intake  in 
the  Bow  River  near  the  town  of  Bas- 
sancf  The  main  diverting  canal  cuts 
through  the  watershed  between  the 
rivers  and  reaches  bench  elevation 
after  a  course  of  about  five  miles. 
From  this  point  it  runs  in  a  south- 
easterly direction,  and  after  supply- 
ing many  branches  spills  its  surplus 
waters  into  Lake  Newell.  This  lake 
is  a  storage  reservoir  with  a  useful 
capacity  of  187,300  acre-feet.  It  oc- 
cupies a  depression  to  the  west  of  a 
low  range  of  hOls  and  is  designed  to 
be  filled  during  the  nonirrigating  sea- 
son. From  the  reservoir  the  aqueduct 
is  supplied  by  a  short  canal. 


A  marked  feature  in  the  major  topography  of  the 
project  is  the  existence  of  several  deep  valleys,  which  cut 
clear  across  from  one  river  to  the  other.  One  of  these  is 
utilized  by  the  main  canal;  another  is  crossed  by  the  East 
Branch  at  Antelope  Creek,  and  a  third  is  situated  just 
east  of  the  reservoir  and  is  crossed  by  the  Brooks  Aque- 
duct. The  aqueduct  is  required  to  carry  water  for  the  ir- 
rigation of  185,000  acres  of  land,  and  its  discharge  ca- 
pacity is  required  to  be  900  cu.ft.  per  sec. 

Controlling  Factobs  of  Design 
The  reservoir  is  a  very  important  factor,  not  only  in 
the  design  of  the  canal  system  as  a  whole,  but  in  the  de- 
sign of  the  aqueduct.  By  the  Canadian  law  the  duty  of 
water  is  fixed  at  1  cu.ft.  per  sec,  delivered  at  the  farm 
boundary,  for  each  150  acres  of  irrigable  land  flowing 
continuously  for  153  day.s,  or,  in  round  figures,  about  two 
acre-feet  per  acre  during  the  season.  To  this  must  be 
added  about  25%  for  losses  in  transit  through  seepage 
and  evaporation,  thus  requiring  the  diversion  of  about  2.5 
acre-feet  for  each  acre  of  irrigable  land.  The  legal  season 
is  from  ]\Iay  1  to  Oct.  1,  and  during  the  remainder  of  the 
year,  under  usual  conditions,  the'  system  would  be  empty. 
However,  if  facilities  can  be  provided  in  the  lower  portion 
of  the  system  for  storing  up  the  otherwise  useless  winter 
flow  of  the  river  for  use  during  the  following  summer, 
the  discharge  capacity  of  the  upper  part  of  the  system  can 
be  correspondingly  reduced.  Such  storage,  therefore,  has 
a  definite  and  easily  ascertainable  value,  which  fixes  the 
maximum  allowable  cost  of  developing  it.  It  is  evident, 
too,  that  any  works  which  tend  to  reduce  this  reservoir 
capacity  must  have  a  value  in  some  other  direction  in  ex- 
cess of  that  of  the  lost  storage,  or  they  would  not  be  eco- 
nomical. 

Now,  the  elevations  of  high  water  in  the  reservoir 
and  of  the  discharge  end  of  the  aqueduct  were  fixed  by 
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•Assistant  Chief  Engineer,  Department 
ot  Natural  Resources,  Canadian  Pacific 
Ry.,  Calgary,  Alta. 

tThe  headworks  were  described  in 
"Engineering  News,"  Aug.  27,  1914,  p.  425, 
and  Sept.  3,  1914,  p.  4S4.  See  map  of 
system  given  there. 


Typ£  D 
Fig.  2.     General  Design  of  the  Brooks  Aqueduct  Showing 
Variation  in  Type  of  Structure 
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iillur  considerations  ;.n(]  ronld  not  he  iiltcriHJ.  Tliiil  is 
!o  say,  the  total  availabk'  fall  lu'twecn  high  water  in 
ilio  reservoir  and  the  outlet  end  ol'  the  aqnediirt  was  a  lixcd 
(|uantity,  of  which  a  certain  portion  would  be  reiiuired 
for  the  slope  of  the  outlet  canal  and  a(|ueduct  and  the 
remainder  available  as  storaf;e.  Consequently,  the  de|)tli 
and  quantity  of  available  storage  in  the  reservoir  de- 
|)ended  directly  on  the  slope  given  to  the  aqueduct.  This 
latter  might  be  chosen  at  any  value  between  somewhat 
wide  limits,  and  the  cost  of  the  structure  would  vary  in- 
versely as  some  function  of  the  value  chosen. 

The  cost  of  the  head  lost  in  the  aqueduct  may  be  figured 
in   two   ways:      First,  it   represents  a   certain   direct  e.\- 


For  a  preliminary  estimate  it  was  assumed,  first,  that  a 
pressure  pipe  or  inverted  siphon  would  he  the  cheapest 
ty|>e;  second,  that  the  cost  would  ho  a  direct  straight-line 
lunction  of  the  cross-section  area.  Approximate  designs 
were  worked  u|)  for  steel,  concrete,  and  wood-slave  pipes 
and  estimates  made,  allowing  for  maintenance  charges  in 
each  case.  From  these  estimates  the  probable  e.vtreme 
values  of  the  lost  storage  were  deduced. 

While  in  many  cases,  esjiecially  where  the  depth  of  the 
valley  is  great,  a  siphon  is  clieai)er  than  a  structure  on 
the  hydraulic  grade  with  free  surface,  it  is  not  always 
so;  and  even  when  it  is  chea])er.  siphons  as  the  solution 
of  such  problems  arc  o]n'ii  to  many  objections  from  which 
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penditure  in  the  cost  of  the  aqueduct,  varying  inversely 
with  the  slope  given  to  it;  .second,  it  represents  a  certain 
indirect  expenditure,  equal  to  the  value  of  the  lost  stor- 
age, varying  in  some  degree  directly  with  the  slope;  and 
there  will  be  some  value  where  the  sum  of  these  two  is  a 
minimum.  In  order  to  determine  this  point,  it  was  neces- 
sary to  know,  first,  the  value  of  the  lost  storage  per  acre- 
foot ;  second,  the  probable  cost  of  the  aqueduct  over  a 
considerable  range  in  slope. 

The  value  of  the  lost  storage  is  very  nearly  a  constant 
quantity,  and  is  equal  to  the  cost  of  the  canal  .system  sup- 
plying this  reservoir  divided  by  its  average  annual  dis- 
cbarge in  acre-feet.  The  probable  cost  of  the  aqueduct 
involves  questions  of  type  of  structure  and  material  to  be 
used,  and  can  only  be  solved  by  a  process  of  cut  and  try  on 
a  number  of  examples. 


Sec+ion  B"B 
QUEDUCT 

flumes  are  free.  In  the  first  place,  canals  do  not  always 
run  full,  whereas  the  siphon  must  always  do  so.  This 
condition  has  two  very  disagreeable  elTects.  The  low 
velocity  in  the  siphon  causes  the  hydraulic  grade  to  flat- 
ten out,  resulting  in  a  drop  at  the  upper  end,  which,  in 
a  large  canal  at  any  rate,  requires  control  works;  other- 
wise the  effect  of  the  fall  will  be  felt  for  a  long  distance 
above.  Another  effect  is  the  accumulation  in  periods  of 
little  demand  for  water  of  sediment  in  the  bottom  of  the 
pipe,  which  is  caused  by  the  low  velocity  at  small  dis- 
charges. The  07ily  cure  for  these  effects  is  to  divide  the 
full  discharge  among  several  pipes  and  provide  means  of 
cutting  out  one  or  more  pipes  as  the  discharge  decreases. 
This  remedy  costs  money  and,  if  the  available  head  is 
limited,  is  not  always  feasible.  Another  objection  is  the 
necessitv  in  a  northern  climate  of  blowing  off  every  fall. 
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Tn  a  large  pipe  under  liigh  head,  especially  if  very  long, 
this  must  be  done  very  slowly;  otherwise  serious  pressure 
oscillations  are  liable  to  be  set  up,  giving  rise  to  stresses 
wliich  are  diiBcult,  if  not  impossible,  to  estimate  with  any 
accuracy. 

For  these  reasons  and  some  others  it  was  decided  to  in- 
vestigate the  possibilities  of  a  grade  structure.  Accord- 
ingly, a  tentative  design  was  worked  out  and  its  probable 
cost  compared  with  that  of  a  pressure  pipe,  using  the  same 


for  value  of  lost  storage  the  final  value  of  the  lost  head 
was  determined. 

Design  op  Aqueduct 

The  final  design  (Fig.  2)  consists  of  a  curved  shell  of 
reinforced  concrete,  10,480  ft.  long,  suspended  between 
horizontal  girders,  the  whole  being  supported  by  a  rein- 
forced-concrete  trestle  made  up  of  two  lines  of  columns 
spaced  30  ft.  c.  to  e.  and  varying  in  bracing  according 


Fig.  4.    View  of  One  End  of  Brooks  Aqueduct  in  Southern  Alberta 


hydraulic  slope  in  eac-h  case.  The  cost  of  the  grade  struc- 
ture proved  to  be  somewhat  less  than  that  of  a  single  pipe 
and  very  much  less  than  that  of  a  double  one.  Consequent- 
ly, subsequent  investigations  were  confined  to  the  grade 


Fig.  5.    Erecting  the  Brooks  Aqueduct 

structure.  Four  values  of  lost  head  were  then  assumed, 
two  on  either  side  of  the  probable  final  value,  and  four  ap- 
proximate designs  were  made,  from  which  a  cost  curve 
was  plotted.    From  this  curve  and  from  a  similar  curvel 


to  the  height,  which  increases  from  24  to  60  ft.  The 
novelty  in  the  design  is  in  the  curve  adopted  for  the  sus- 
pended shell.  The  suspended  type  in  itself  is  not  new, 
being  familiar  in  steel  construction.  In  such  cases,  how- 
ever, the  curve  used  is  almost  invariably  circular,  prob- 
ably from  reasons  connected  with  manufacture.  In  the 
case  under  discussion  the  curve  chosen  is  the  hydrostatic 
chord,  or  elastic  curve,  sometimes  called  the  hydrostatic 
catenary.  It  is  the  curve  which  the  shell  would  assume 
were  it  made  of  some  perfectly  flexible  and  inextensible 
material.  It  is  also  one  of  the  forms  assumed  by  a  straight 
spring  when  the  ends  are  acted  on  by  two  equal  opposite 
forces  in  the  same  line.  The  radius  of  curvature  at  any 
point  varies  inversely  as  the  distance  from  the  water  sur- 
face. Consequently  the  shell  tension  is  uniform  through- 
out, and  there  is  neither  moment  nor  shear  at  any  point. 

It  is  evident  that  the  initial  angle  may  be  anything 
between  very  wide  limits,  and  hence  it  must  be  chosen  to 
satisfy  external  considerations.  In  this  case  hydraulic 
considerations  pointed  to  an  angle  somewhere  about  60°  ; 
and  as  this  angle  also  happens  to  be  suitable  from  the 
structural  point  of  view,  it  was  chosen  as  tlie  value  to  be 
used.  The  best  value  for  hydraulic  properties  only  may 
be  most  easily  determined  by  a  little  experimenting 
with  a  piece  of  clock-spring  and  a  planimeter. 

Computation  of  Curve — In  order  to  calculate  coordi- 
nates to  the  curve  for  the  purpose  of  plotting  and  to  de- 
termine the  area  and  wetted  perimeter,  recourse  is  had 
tu  the  fact  that  the  curve  is  the  equilibrium  polygon  for 
the  liquid  load  filling  it  to  the  bowstring.  A  rigid  analy- 
sis by  calculus  leads  to  a  differential  equation  which 
the  writer  was  unable  to  integrate.  However,  the  equi- 
librium polygon  furnishes  an  approximate  solution,  which 
gives  results  close  enough  for  practical  purposes. 

Since  the  load  is  normal  to  the  curve  and  the  tension 
uniform,  it  follows  that  the  load  line  in  the  force  diagram 
must  be  the  arc  of  a  circle,  the  radii  of  which  represent 
the  tension  in  the  chord.  With  the  initial  angle  given  and 
the  required  area  known  it  is  a  simple  matter  to  draw  the 
force  diagram.* 


•See  a  method  of  computing  the  hydrostatic  catenary,  by 
H  M  Gibb  the  detailer  of  the  Broolis  Aqueduct,  in  "Engineer- 
.in's  News."  Apr.  S,  1915,  p.  668. 
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Tlie  curve  used  for  the  Brooks  Aqueduct  is  figured 
out  iu  the  table  at  the  bottom  of  the  page,  in  wiiieli  (a) 
is  the  force  diagram  and  (b)  is  the  beginning  of  the 
cateiiar}'  as  drawn  from  that  diagram. 

Stress  Com]nitations — The  thickness  of  tlie  shell  is 
determined  by  two  requirements — (1)  when  the  channel 
is  running  less  than   full   (here  exist  iwth   moment  and 


ratio  was  assumed  at  IT),  and  a  sufficient  thickness  of  con- 
crete was  then  added  so  that,  assuming  the  concrete  and 
steel  to  share  the  tension,  the  stress  in  the  concrete  should 
not  exceed  70  lb.  per  sq.in.  The  steel  wa.s  then  distributed 
in  two  layers,  as  far  apart  as  the  thickness  so  found  would 
allow,  and  the  shell  investigated  for  deflection,  moment 
and  shear  under  partial  loads.  The  stresses  thus  calcu- 
lated were  well  within  the  specified 
limits  and  the  deflections  very  moderate. 
Calculations  of  the  Discharge — The 
disdiargc  calculations  were  made  by 
an  exponential  formula  instead  of 
by  the  usual  K  utter  formula.  The 
latter  formula,  while  very  widely  used, 
holds  its  ])lacc  in  hydraulics  largely 
because  of  the  very  extensive  col- 
lection of  tables  and  diagrams  which 
have  accumulated  around  it.  The  ex- 
]>(inential  formulas  reciuire  no  such 
aid.  are  as  easily  handled  and  are  be- 
lieved more  closely  to  fit  observed  re- 
sults than  the  older  and  much  more 
complicated  Kutter  fonnula.  The  par- 
ticidar  formula  used  is  attributed  to 
I'rof.  T.  Claxtou  Fidler,  of  St.  Andrews 
University,  Dundee,  and  is  as  follows: 


Log  S  =  A'  (M  +  log  V 
lug  R)  —  6.00 


% 


Fig.  6.    Conceetixg  the  Flume 

shear,  and  the  shell  must  be  designed  stiff  enough  to  re- 
sist these  without  cracking;  (2)  when  running  full,  the 
concrete  shell  must  not  crack  in  tension.  To  meet  these 
requirements,  a  sufficient  area  of  steel  was  provided  to 
take  all  the  tension  at  10,650  lb.  per  sq.in.    The  elastic 


S,  y  and  11  have  the  usual  significance, 
X  is  a  friction  factor  depending  on  sur- 
face and  M  a  friction  factor  depending 
on  shape.  For  any  gi\en  relations  between  area  and 
hydraulic  radius  the  formula  is  readily  transposed  to  give 
friction  head  direct  for  any  required  conditions.  It  is 
thus  simpler  than  Kutter's  formula  for  channels  of  fixed 
shape,  such  as  pipes,  flumes  and  the  like. 


Calculation  of  Hydrostatic  Choed  fok  Brooks  Aqueduct 

Draw  AB  equal,  by  a  convenient  scale,  to  the  desired  area  of  cross  section,  and 
draw  AC  and  BC  making  the  angles  with  the  horizontal  at  A  and  B  equal  to  the 
required  initial  angle  (in  this  case  60°).  Draw  the  arc  ADB.  Divide  the  arc  into  any 
convenient  number  2r  (in  this  case  20)  of  equal  parts,  the  more  the  better,  and  com- 
pute the  length  of  one  part  by  the  scale.  Call  this  L;  it  represents  the  equal  areas 
into  which  the  catenary  section  is  divided.  That  is,  in  the  diagram  (b),  hx  —  L, 
where  h  is  the  head  on  any  one  of  the  sections  and  x  is  the  chord  of  the  curve  being 
sought.  The  table  herewith  is  then  worked  out,  giving  the  ordinates  of  the  curve  from 
point  to  point.  This  table  merely  gives  in  tabular  form  the  steps  in  the  derivation  of 
the  formula  in  Col.  IX,  which  is  a  geometric  solution  of  the  chord  length,  from  which 
the  ordinates  and  abscissa;  (Cols.  XII  and  XIV)  are  readily  deduced.  The  geometric 
solution  of  I>  (see  b  in  table)  is  as  follows,  solving  in  this  case  for  Xi  and  x^: 
hix,  —'L.  Further: 

Xl  h::X:..  =  L 

hi  =  —  sin  «i  but   from   diagram    ib) 

X-.        Xi  sin  6~ 
■s.,-  h;  =     ( 1 ^ ■ — )     sin  (*2 


.  L  = 


sin  #1 
sin  «2  +  2  XiX2  sin  », 
which  is  the  formula  in  Col.  IX. 


V 
(b)  Beginning  of 
Co+enary  Layout 


2L,  : 


2L  =  xr  sin    «i 

Twice  the  sum  of  Col.  X  gives  the  perimeter,  nearly.  As  a  check  on  the  work,  add  the  ordinates  in  pairs  and  multiply 
by  the  figures  in  Col.  XIII;  the  sum  of  the  results   (Col.  XV)  should   be   slightly   less   than    the   required   area.     To   Insure 
accurate  results,  it  is  advisable  to  work  to  several  places  of  decimals. 
a  =  6°0',  r  =  10,  L  =  7.825.     A  =  129. 


II 

<r-n  +  5)  . 


Ill  IV  V  VI  VII  VIII 

Sin.  II  (r-n-(-li)a  Sin.  IV  2.'cn-l    VXVI   Prog.  Sum.  MI 


0.839 
0.777 
0.707 
0.629 
0.545 
0.454 
0.358 
0.259 
0.156 
0.052 


0.891 
0.839 
0.777 
0.707 
0.629 
0.M5 
0.454 
0.358 
0.259 
0.156 


0 
8.64 
3.79 
2.80 
2.43 
2.20 
2  00 
1.90 
1.80 
1.70 


1.53 
1.20 
0  91 
0.68 
0.47 
0.27 


0 
7.24 
10.17 
12.15 
13  68 
14,88 
15.79 
16.47 
16.94 
17.21 


IX 
inx'n+VIlIxn=2L 
0  839x« 

0.777x»-(-  7  24x 
0.707x>+10.17x 
0.629x»+12.15x 
0.545x'-|-13.68x 
0  454x»-t-14.88x 
0.358x=+15  79x 
0  259x'-(-16.47x 
0  156x»+16.94x 
0  052x»+17.21x 


Hydr.  rad. 


X 


XI  XII  XIII         XIV         XV 

XXIII    Ordinate  XX Cos  II   Abscissa     A 


4.32 
1.89 
1.40 
1.22 
1.10 
I  00 
0  95 
0  90 
0  85 
0.80 
14.43 
28.86 
4  48 


3.62 
1.47 
0.99 
0.77 
0.60 
0.45 
0.34 
0.28 
0.13 
0.04 


3.62 
5.09 
0.08 

6  85 
7.45 

7  90 
8.24 
8.52 
8.65 


2  36 
1.19 
0.99 
0.95 
0.92 
0  89 
0.88 
0.87 
0.84 
0.80 


0 
2.36 
3. 55 
4.54 
5.49 

6  41 

7  30 

8  18 
9.05 

9  89 
10  69 


8.55 
10.36 
11.05 
12.30 
13.15 
13.67 
14  20 
14.38 
14  42 
13  86 

126  14 
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Siphon — The  site  of  the  aqueduct  is  crossed  by  the 
main  line  of  the  Canadian  Pacific  Ry.  Tliis  track  is 
at  such  an  elevation  that  sufficient  headroom  for  an  over- 
crossing  could  not  be  obtained  and  a  si))lion  under  the 
track  was  necessary.  In  order  to  save  excavation,  and 
more  especially  for  reasons  of  drainage,  the  siphon  was 
designed  with  a  reduced  section  and  on  increased  velocity 
on  tlie  principle  of  the  Venturi  tube.  The  general  layout 
of  tlie  siplion  is  given  in  Fig.  8. 

Trestle  Design — In  designing  the  trestle  carrying  the 
flume  a  good  deal  of  preliminary  work  was  done  in  order 
to  arrive  at  the  most  economical  type.  The  final  design 
is  shown  in  Figs.  3  and  4.  In  order  to  keep  down  form 
costs  it  was  desired  to  have  as  little  variety  in  spans  as 
possible,  even  if  quantities  were  somewhat  increased 
thereby. 

The  trestle  is  divided  into  four  typical  constructions, 
depending  on  the  height  of  the  columns.    When  the  height 


Fig.  7.     Neak  View  of  Outside  of  Flum 

of  the  colunnis  changes,  the  change  is  invariably  by  a  step 
of  3  ft.  or  a  multiple  of  three.  Provision  is  made  for 
variation  in  length  of  shell  due  to  change  of  tem]3erntiire 
by  expansion  joints  at  every  fourth  bent  and  at  each  por- 
tal and  at  each  end  of  the  siphon. 

Stresses — The  structure  was  designed  for  the  lulhiw- 
ing  unit  stresses: 

Lb.  per  Sq.In. 

Concrete-bearing   stress    400 

Direct    compression — massive     work 400 

Compression    in    flexure,    reinforced 7EiO 

Short  columns,  not  over  IS  in.  diameters.     Not  hooped  400 

Hooped    columns    600 

Shear    In    flexure 60 

Bond  plain   bars 60 

Bond    deformed    bars 120 

Steel   tension    10,000 

The  structure  was  designed  to  resist  wind  ])ressui'e  of  30 
lb.  per  sq.ft.  in  any  direction  on  all  exposed  surfaces. 
The  range  of  atmospheric  temperature  was  assumed  from 
— 1:5°  to  -4-85°,  and  full  allowance  was  made  in  the  de- 
sign for  all  stresses  caused  thereby. 

Foundation.s — The  foundations  for  the  aqueduct  are 
(■arried  to  a  depth  of  at  least  7  ft.  below  the  original  sur- 
face, so  as  to  be  sure  of  getting  below  any  possibility  of 
heaving  by  frost.  At  this  depth  the  material  as  exposed 
in  foundation  pits  is  a  stiff  sandy  clay,  which  might  al- 


most be  classed  as  a  weak  sandstone.  In  its  natural  state 
or  when  freshly  exposed  it  is  quite  firm,  but  it  disinte- 
grates rapidly  on  exposure  to  the  atmosphere.  Test  loads 
were  applied  to  surfaces  varying  from  36  to  334  sq.in.  in 
area  and  the  sinking  under  various  loadings  observed.  Un- 
der 18  tons  per  sq.ft.,  on  36  sq.in.,  the  settlement  was 
about  0.20  ft.  when  dry  and  0.31  ft.  when  wet.  As  the 
service  load  under  maximum  wind  pressure  is  only  about 
two  tons  per  foot,  the  foundations  were  considered  satis- 
factory. 

Construction 

Eailway  sidings  were  built  near  the  crossing,  store- 
houses for  cement  and  other  material  erected  and  a  con- 
crete-lined reservoir  for  water  was  constructed.  A  double- 
track,  standard-gage  railway,  with  frequent  crossovers, 
was  built  along  the  line  of  the  work  on  the  south  side,  and 
a  pipe  leading  from  the  reservoir  to  an  elevated  tank  at 
the  west  end  of  the  structure  laid  down, 
with  taps  at  frequent  intervals.  Col- 
umn, girder  and  brace  forms  were 
erected  hy  stifp-leg  derricks  traveling  on 
skids  and  working  backward  as  the 
forms  were  put  up.  Outside  shell  forms 
were  mounted  on  a  carriage  which  trav- 
eled on  rails  carried  by  the  upper  cross- 
struts,  the  forms  being  raised  into  place 
or  lowered  by  screwjacks.  A  locomotive 
crane  was  used  for  various  purposes  and 
a  Shay  engine  for  switching  cars  and 
pulling  the  outside  shell  forms  ahead. 
The  pedestals  were  poured  by  a  port- 
able mixing  plant  with  a  dwarf  hoist 
and  spout,  from  four  to  six  pedestals 
being  cast  from  one  setting.  As  soon  as 
the  concrete  had  set,  the  forms  were 
stripped  and  the  pits  backfilled.  For 
(he  construction  of  everything  except 
the  pedestals,  the  concrete  hoisting  and 
i  mixing  plant  was  mounted  on  flat  cars, 

which  traveled  on  the  track  nearest  the 
structure.  The  gravel  for  concrete  was  all  shipped  in  by 
rail  in  steel  side-dump  cars.  A  small  reserve  storage  was 
kept,  but  most  of  the  re(|uirements  were  filled  direct  from 
the  cars.  A  special  chute  with  gate  was  constructed  which 
could  be  fitted  to  the  cars  and  which  allowed  them  to 
discharge  directly  into  the  hopper  of  the  mixer,  the  cars 
standing  on  the  second  track  alongside  the  mixer  car. 

All  reinforcing  steel,  except  that  for  the  shell,  was 
shipped  cut  to  length.  All  bending  and  the  assembling 
of  the  column  reinforcement  were  done  in  a  central  yard. 
The  shell  steel,  which  consisted  of  No.  0000  galvanized- 
steel  wire,  was  shipped  in  coils  and,  after  being  passed 
through  a  straightening  machine,  was  cut  to  length  by  a 
power  shear.  Steel  for  braces,  girders  and  the  shell  was 
assembled  in  place  and  wired. 

The  first  step  after  the  pedestals  had  been  stripped  and 
backfilled  was  to  erect  the  column  forms,  which  were  se- 
curely guyed  and  cross-braced.  Forms  for  the  braces, 
if  any,  and  the  girders  were  next  set  up  and  the  rein- 
forcement ]ilaced  in  them  and  wired.  The  girder  cross- 
struts  were  precast  in  yards  and  hoisted  and  placed  by 
the  locomotive  crane.  The  columns  and  braces  were  poured 
in  a  single  lift,  followed  l)V  the  girders  after  an  interval 
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to  allow  for  .suiting  aiul  shrinkage.  After  the  concrete 
lind  set  suffieiently,  the  column,  brace  and  girder  foniis 
were  stripped  and  the  track  for  the  outside  shell  forms 
]nit  in  place  (Fig.  7).  The  outvside  forms  for  the  .shell 
were  then  pxillcd  ahead  and  jacked  up  to  correct  elevation, 
Idllowed  bv  the  placing  of  the  shell  reinforcement,  which 
was  held  in  position  by  concrete  spacing  blocks  grooved 
to  hold  till'  wires.  Inside  forms  for  the  shell  were  handled 
from  £i-traiks  suspended  from  the  cross-struts  (Fig.  6), 
and  were  placed  as  soon  as  the  steel  had  been  put  in. 

The  pouring  of  the  shell  was  done  in  alternate  80-ft. 
sections.  A  good  deal  of  difficulty  had  been  anticipated 
in  making  a  good  job  of  casting  this  thin  member,  and 
the  inside  forms  first  provided  had  removable  panels  or 


forms  were  built  up  on  tliu  spot  and  wrecked  when  the 
concrete  had  set. 

During  construction  of  the  a()ueduct  temporary  bulk- 
heads were  built  at  several  points  and  the  shell  tilled  witii 
water  for  testing.  The  object  was  principally  to  test 
the  efficiency  of  expansion  joints,  and  no  attempt  wa.s 
nuulo  to  measure  deflections.  They  must  have  been  very 
small,  however,  as  tiie  leakage  under  tiie  bulkheads  was 
almost  negligible. 

I'KliSONNKI, 

Tiie  general  design  of  the  structure  and  the  method  of 
calculating  the  curve  were  worked  up  by  the  author.  Tiie 
detailed  design  is  the  work  of  II.  M.  Gibb.    A.  S.  Dawson 


l<-/J-/^'">| 
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Fig.  8.     Details  ok  Siphon  Carrying  Brooks  Aql'kuuct  h.ndkk  Railway 


doors  so  that  the  lower  part  could  be  poured  from  near  the 
bottom.  It  was  found,  however,  that  if  a  sufficiently  fine 
aggregate  were  used  and  the  mixture  kept  very  wet,  little 
or  no  difficulty  was  experienced,  and  the  doors  were  aban- 
doned as  unnecessary.  The  secret  of  success  was  found  to 
lie  in  pouring  batches  alternately  from  each  side,  and  in 
rapid  work,  thus  insuring  a  constant  backward  and  for- 
ward movement  of  the  fluid  concrete  crossways  of  the  shell 
until  it  was  full.  This  method  made  certain  that  the  re- 
inforcement was  well  surrounded  and  that  no  voids  were 
left  unfilled.  This  was  only  possible  because  the  running 
foot  quantities  were  small  and  a  whole  section  could  be 
cast  in  a  short  time  before  the  concrete  first  poured  could 
take  its  initial  set. 

It  was  found  in  building  the  experimental  section  that 
the  shrinkage  in  setting  lifted  the  concrete  off  the  outside 
forms.  This  had  been  expected,  and  the  inside  forms 
had  been  stripped  as  soon  as  the  concrete  was  sufficiently 
hard  to  stand  alone  on  the  steep  side  slopes.  The  same 
thing  was  anticipated  in  building  the  aqueduct,  and  to 
prevent  possible  cracking  from  this  cause,  the  inside 
forms  were  stripped  within  a  few  hours  after  pouring. 

The  construction  of  inlet,  outlet  and  siphon,  apart  from 
rather  complicated  formwork,  presented  little  that  was 
in  any  way  unusual.    x\s  they  could  be  used  but  once,  the 


was  the  Chief  Engineer  for  the  railway  company.  The 
contractors  were  Grant  Smith  Co.  &  McDonnell,  Ltd., 
of  Vancouver,  R.  V.  Engstrom  being  their  Superinten- 
dent of  construction. 


street-Railway  CarH  In  Chriatiania — The  exceUent  electric 
street-car  service  and  the  luxurious-looking  street  cara  in 
Christiania,  Norway,  are  mentioned  by  Commercial-Attache 
Henry  D.  Baker,  of  Petrogrrad,  in  a  recent  report  to  the  United 
States  Department  of  Commerce.  The  Christiania  street  cars 
are  painted  bright  red,  green,  blue,  etc.,  according  to  the  lines 
on  which  they  are  operated.  They  are  conspicuous  for  their 
large  windows  and  clean  curtains.  The  device  so  familiar 
to  street-car  patrons  in  the  United  States,  namely,  the  strap, 
is  absent,  but  on  the  backs  of  the  seats  (which  face  forward) 
there  are  small  niches  which  afford  passengers  standing  in 
the  aisle  convenient  grips  for  the  hand.  On  the  platform  are 
small  metal  receptacles  into  which  passengers  can  throw 
used-up  tickets,  remains  of  cigars,  etc.,  instead  of  dropping 
them  onto  the  floor.  Mr.  Baker  mentions  an  interesting  ad- 
vertising device  he  observed  on  these  cars:  Across  the  ceiling 
of  the  car,  midway  between  the  two  ends,  is  a  double-faced 
clock  bearing  the  advertisement  of  a  certain  locally  made  shoe. 
A  clock  is  always  an  object  of  interest  and  attention,  so  in 
this  case  the  advertisement  must  perforce  be  read.  On  the 
outside  of  the  cars  are  a  number  of  hooks  to  which  passengers 
can  attach  their  skis.  The  fare  within  city  limits  is  the 
equivalent  of  three  cents:  to  outlying  districts  about  eight 
cents.  The  conductor  is  paid  $27. Oi  per  month  net  after  de- 
ducting payments  for  uniforms,  sick  funds  and  widows'  pen- 
sions. The  population  of  Christiania  is  about  250,000,  but 
within  a  range  of  10  mi.  there  are  750.000  people. 
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over  tllhie  Olhii© 


.Si'iVO/W/.S — Uequireinenl  of  two  7-50-/7.  o/;(;n- 
ings  led  to  adoption  of  two-.span  continuous  irusf;; 
first  large  bridge  of  coniinuous  ti/pe  in  Amerirn; 
piers  on  rock,  eliminating  the  question  of  sellle- 
ment;  triangular  web  system  with  all  joints 
riveted;  enormous  gtissets  required;  fioor-beanis  of 
U-shape,  sides  extending  up  the  posts  to  the  bottom 
of  the  swayb racing ,  which  reduces  the  bending- 
moment  in  the  floor-beam  nearly  one-half ;  traction 
truss  in  every  /kuwI  :  no  i.t-jKinsinn  joints  in  floor 

Striking  departure  from  conventional  practice  in 
bridge  de.sign  i.s  found  in  the  Chesapeake  &  Ohio  North- 
LM'ii  Ry.*  bridge  which  i.s  now  under  construction  over  the 
Oliio  Kiver  at  Sciotoville,  Ohio.  The  consulting  engi- 
neer, Gustav  Lindenthal,  of  New  York,  who  worked  out 
tlic  design  of  the  bridge  and  viaduct  approaches  and  is 
directing  the  construction,  decided  upon  a  two-span  con- 
tinuous-truss bridge  as  best  suited  to  the  conditions.  The 
bridge  lias  two  equal  spans  of  the  extraordinary  length  of 
775 'ft.  each,  continuous  over  the  center  jiier.     Since  the 

KENTUCKY 

erode  *0?0°i-* 


The  principal  dimensions  of  the  river  spans  are  as  fol- 
lows : 

Total  length  c.  to  c.  end  piers 

Span   length  c.   to  c.   of  piers 

Clear  height  above  low    water 

Clear  height  above  high    water 

Height  ot  trusses  at  center    pier 

Height  of  trusses  at  ends    

Width  between  centers  of  trusses 

Panel  length 


1550 

775 

106  V4 

40 

129 

'?.   in 

77 

«  in 

3S 

9  in 

3S 

9  in 

The  two  large  channel-spans  are  being  built  double- 
track.  The  approach  viaducts,  on  the  other  hand — con- 
sisting largely  of  plate-girder  spans  G71/2  to  110  ft.  long — 
are  being  built  for  the  present  with  steelwork  for  one 
track,  while  the  masonry  is  built  to  accommodate  a  future 
second  track. 

Tkiangulai!  Web  System,  Riveted  Joints 
A  Warren  web  system  was  applied  to  the  adopted  truss 
outline,  with  main-panel  length  155  ft.,  subdivided  by  ver- 
ticals and  by  a  substrut  system. 

]\lost  chord  and  web  members  being  subject  to  both  ten- 
sion and  compression,  on  account  of  the  continuous  de- 
sign and  the  web  system  employed,  it  was  decided  to  make 
them  stiff  throughout.     It  ap])eared  also  that  no  saving 
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New  Double-Track  Bbidge  Over  Ohio  River  foe  Chesapeake  &  Ohio  Northern  Ry.  at  Sciotoville,  Ohio 


continuous  truss  is  practically  unknown  in  American 
bridge  practice  except  for  its  use  in  swing  bridges,  the 
radical  character  of  the  Sciotoville  design  is  evident. 

C!()XTIM'()US  Sl'AXS 

The  rivi-r  is  about  l."i{)0  ft.  wide  at  the  bridge  site, 
and -makes  a  sbaiii  cui've  with  the  cbannel  near  the  inner, 
or  Kentucky,  side.  At  high  water,  however,  the  river 
traffic  .shifts  over  to  the  (Jhio  side.  These  circumstances 
made  it  desirable  to  have  two  large  openings,  ti.xed  by 
the  AVar  Department  at  750  ft.  This  called  for  two  spans 
of  about  775  ft.  between  centers  of  piers.  A  comparison 
among  various  designs  consisting  of  successive  simple 
spans,  cantilever  trusses  and  continuous  trusses  showed 
a  decisive  economy  for  the  adopted  design,  in  addition  to 
which  it  has  the  advantage  of  symmetrical  appearance. 

Foundation  conditions  for  the  river  spans  are  excel- 
lent. Rock  was  found  in  the  middle  of  the  river  at  an 
elevation  of  aiiout  10  ft.  below  low-water  level,  and  it 
extends  nearly  horizontally  across  the  river.  Since  the 
concrete  piers  will  rest  on  solid  rock,  settlements  are  not 
to  be  expected,  so  that  one  of  the  common  objections  to 
the  continuous  type  of  bridge  is  not  pre.sent  in  this  ca.se. 

•The  Chesapeake  &  Ohio  Northern  is  a  new  branch  line  of 
the  Chesapeake  &  Ohio  Ry.,  to  connect  the  main  line  of  the 
latter  on  the  Kentucky  side  of  the  Ohio  River  with  the  Hock- 
ing V.illey  R.R.  at  Colunil)US,  Ohio.  It  crosses  the  Ohio  at 
.Sciotoville,  about  120  mi.  above  Cincinnati.  The  new  line  is 
projected  for  heavy  freight  traffic,  principally  coal  trains,  for 
which' reason  the  grade  has  been  limited  to  0.2';i^,  compensated 
on  curves. 


could  lie  effected  by  the  u.se  of  eye-bars  for  the  few  mem- 
bers taking  tension  only. 

Pin  connections  being  considered  undesirable  for  mem- 
bers subject  to  reversal  of  stress,  it  was  decided  to  use  riv- 
eted connections  throughout  and  thereby  secure  greatest 
])ossible  rigidity.  These  spans  will  be  the  longest  and 
lieaviest  of  the  fully  riveted  type  built  in  America. 

The  riveted  connections  involve  tremendous  gus.set- 
plates,  larger,  in  fact,  than  those  of  the  Hell  Gate  arch 
and  of  the  same  thicknes.s — 1%  in.  The  facilities  of 
mills  and  bridge  shops  will  be  taxed  to  the  utmost  in 
providing  these  gussets. 

Even  so,  it  was  not  possible  to  provide  gusset  connec- 
tions of  the  ordinary  type  at  panel-points  U18  and  L20 
(that  is,  at  both  ends  of  the  main-pier  diagonal).  The 
stresses  in  the  members  that  connect  at  these  points 
are  so  great  that  it  was  found  impracticable  to  make 
the  connection  to  the  gussets  with  rivets  in  double  shear 
without  exceeding  the  obtainable  size  of  plates.  There- 
fore, each  web-plate  of  the  top  chord  and  diagonal  mem- 
bers, as  well  as  the  gussets  at  U18  and  L20,  was  made  of 
four  ^|-in.  plates  so  arranged  that  the  rivets  can  trans- 
mit the  stress  in  shearing  in  four  planes.  The  aggregate 
thickness  of  each  gusset  at  these  two  points  is  31/4  in. 

Sizes  and  weights  of  individual  parts  in  the  bridge  are 
given  by  the  following  tabulation  : 

Heaviest  chord  member,  4x4Vix77>4  ft.;  cross-section.  5'JG 
sq.in.;  weight.  228,000  lb. 
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Wind  load,  top  chord.  SOO  lb.   per  lin.ft.  bridge. 
Wind  load,  bottom  chord,  700  lb.  per  lin.ft.  bridge 


EXCESS   LOAD   PROVISIONS   IN   SCIOTOVILLK    BRIDGE 

Lateral  force,    10';;   of  live-load  of  one  track. 

Braking,   670   lb.   per   lin.ft.   truss. 

E.xcess   =    (W.    +   Br.)  —  20%    (D   +   L   +    I   +  Lat.) 


Wind  load,   train,   500  lb.  per  lin.ft.  bridge. 
Field    connections    of    stringers    to    Hoor-beams    not    riveted   up   until   span   is   compjetely   erected   and   self-supporting. 


Field    connection    of    diagonal    M19 
self-supporting. 


L20    to    bottom-chord  gusset   not   reamed    to    full   size 


riveted    up   until    span 
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Heaviest  web  member,  4x4%x75  ft.;  section,  511  sq.in.; 
weight,  166,000  lb. 

Largest  gusset-plates,  135x1%  in.  by  14  ft.  9  in.,  and 
140xj3    in.  by  IS  ft.   2  in. 

Heaviest  casting,  45,000  lb. 

Largest  rivets,  1^-in.  diameter  by  7% -in.  grip. 

Each  center  bearing  carries  a  dead-load  of  nearly  5000 
tons  and  a  live-load  of  3000  tons. 

All  .ioints  of  members,  whether  in  tension  or  compres- 
sion, are  fully  spliced. 

Floor-Beam  Construction 

The  floor  is  no  less  remarkable  than  the  trusses.  The 
floor-beams  are  U-shaped  frames,  with  sides  extending 
up  the  posts  to  the  bottom  of  the  sway-bracing.  This  new 
form  was  used  because  of  the  shallow  depth  available ;  or- 
dinary floor-beams  would  not  have  been  as  rigid  and  would 
have  weighed  considerably  more.  The  computed  center 
moments  of  the  U-shaped  floor-beam  and  of  the  end  floor- 
beam — which  is  of  ordinary  construction — are  6,300,000 
and  8,197,000  ft.-lb.  respectively,  and  their  flange 
areas  are  43.63  and  55.17  sq.in. ;  but  the  end  iloor-beam 
carries  only  half  a  panel-load,  and  its  moment  and  flange 
area  must  therefore  be  increased  in  ratio  of  the  end  shears 
(including  impact)  to  compare  the  two  types  fairly.  Mak- 
ing this  correction,  the  plain  floor-beam  has  a  moment  of 
11,700,000  and  a  flange  area  of  78.8,  against  6,300,000 
and  42.6  for  the  U-shaped  floor-beam.  This  reduction 
of  bending  moment  is,  of  course,  due  to  the  fact  that  the 
upper  ends  of  the  U  are  held  apart  by  the  swaybiace 
strut. 

The  deflection  as  well  as  the  moment  of  the  floor-beam 
is  greatly  reduced,  and  the  bridge  as  a  whole  is  stii?ened 
transversely. 

Transverse  stiffelning  and  bracing  effect  is  further 
secured  by  the  type  of  sway-frames  and  portals  employed. 
Solid  plate-girder  portals,  forming  an  inverted  U  which 
e.xtends  down  to  floor  level,  are  provided  in  the  planes 
of  the  inclined  posts  at  end  and  middle  piers.  For  inter- 
mediate sway  bracing,  in  place  of  the  diagonal  sway  brac- 
ing ordinarily  employed,  deep  lattice-girders  and  curved 
knee-brackets  are  used. 

Traction  Truss  ik  Every  Panel 

In  each  panel  in  the  plane  of  the  bottom  lateral  bracing 
a  truss  is  provided  to  transmit  the  longitudinal  "trac- 
tion" due  to  braking  of  trains  directly  to  the  trusses  with- 
out bending  the  floor-beams.  The  arrangement  is  shown 
by  sketch  in  the  drawing. 

No  expansion  joints  are  provided  in  the  floor  system. 
However,  to  prevent  setting  up  chord  tension  in  the 
stringers,  the  stringer  connections  are  not  riveted  up  until 
the  spans  are  swung. 

Design  Loading 

The  design  and  details  were  worked  out  with  a  view 
to  obtaining  a  strong,  rigid  structure  that  would  meet 
the  demands  of  the  heaviest  immediate  and  future  traffic. 
The  live-load  is  E60  on  each  track.  The  dead-load  (weight 
of  steel  13,500  tons)  amounts  to  18,800  lb.  per  lin.ft.  of 
bridge.  A  lateral  force  equal  to  10%  of  single-track  live- 
load  is  counted.  The  braking  force  amounts  to  670  lb.  per 
lin.ft.  per  truss.  Wind  was  flgured  as  800  lb.  per  lin.ft. 
of  bridge  on  the  top  chord,  700  lb.  on  the  bottom  chord. 
and  500  lb.  on  the  train.  An  excess  stress  was  taken 
into  account  in  all  members  subjected  to  various  kinds 


of  stress,  of  an  amount  equal  to  the  excess  of  wind  and 
braking  force  over  20%  of  the  sum  of  dead-  and  live-loads 
plus  impact  and  lateral  force.  The  impact  allowance  is 
as  per  Gustav  Lindenthal's  formula  (Engineering  News. 
Aug.  1,  1912).  Secondary  stresses  and  erection  stresses 
received  special  investigation  in  relation  to  and  because 
of  the  rigid  gusset-plate  connections. 

Medium  Steel 

For  this  bridge  a  somewhat  harder  material  is  specified 
than  ordinary  commercial  bridge  steel.  The  specification 
calls  for  steel  of  ultimate  strength  62,000  to  70,000  lb. 
per  sq.in.,  which  exceeds  by  5000  or  6000  lb.  the  standard 
bridge  steel  of  today.  At  the  same  time  a  bend  test  fully 
as  severe  as  that  required  of  bridge  steel  is  demanded — 
180°  cold  bend  flat. 

Alloy  steels  at  present  prices  showed  no  economy  over 
car!)on  structural  steel. 

Erection 

The  Inidge  will  be  erected  partly  on  falsework,  partly 
by  cantilevering  out  from  the  middle  pier  over  the  chan- 
nel. An  opening  of  350  ft.  has  to  be  maintained  in  the 
channel  for  river  traffic. 

The  bridge  is  being  built  by  the  C.  &  0.  N.  Ey.  (G.  W. 
Stevens,  President;  M.  J.  Caples,  Vice-President).  The 
design  and  detail  plans  of  the  bridge  and  approaches  were 
worked  out  by  Gustav  Lindenthal,  Consulting  Engineer, 
New  York,  who  is  also  in  charge  of  the  execution  of  the 
work.  The  foundations  and  masonry  are  being  built  by 
the  Dravo  Contracting  Co.,  Pittsburgh.  The  contract  for 
fabrication  and  erection  of  the  steel  superstructure  has 
been  let  to  the  JIcClintie-Marshall  Co.,  Pittsburgh,  Penn. 

Construction  work  on  the  foundations  was  started  in 
November,  1914.  It  is  expected  that  the  bridge  will  be 
completed  and  ready  for  Iraffic  by  November,  1916. 


Increasing  Ontario  Hydro-EIectrlo  Power — The  total  rev- 
enue from  the  Niagara  hydro-electric  system  for  the  six 
months  ending  Apr.  30  was  $710,324,  according  to  returns 
just  received  by  the  Ontario  Hydro-electric  Commission 
from  84  municipalities,  railways  and  large  users  of  power 
in  the  Niagara  district.  Of  this  sum  $353,508  was  ex- 
pended for  power.  $155,120  for  interest  charges,  $49,696  for 
maintenance,  $30,815  for  operating  expense  and  $1156  for  en- 
gineering and  auditing.  Of  the  balance,  $69,808  was  devoted 
to  the  sinking  fund  and  $50,221  to  the  depreciation  reserve. 
At  the  end  of  April  the  total  consumption  of  power  under 
commission  control  was  approximately  88,000  hp.,  of  which 
Niagara  contributed  75.281  hp.,  the  Ottawa,  Port  Arthur,  Big 
Chute  and  Wasdels  Falls  developing  the  rest.  At  the  present 
rate  of  increase  the  remainder  of  the  100.000  hp.  contracted 
for  with  the  Ontario  Power  Co.  will  be  required  before  the 
end  of  the  year.  Having  in  view  the  early  exhaustion  of  the 
supply  now  under  contract,  the  commission  is  preparing  plans 
for  submission  to  the  Ontario  government  for  the  develop- 
ment of  new  power.  It  is  understood  that  these  plans  will 
provide  for  an  ultimate  total  development  of  250,000  hp.  and  that 
the  bulk  of  this  will  probably  be  derived  from  developments 
upon  the  Welland  Canal  and  a  proposed  public  development  on 
the  Niagara  River.  New  schemes,  however,  are  under  con- 
sideration. Contracts  for  the  construction  of  the  distributing 
stations  and  connecting  line  of  the  Eugenia  Falls  development 
were  recently  let.  .Adam  Beck,  chairman  of  the  Ontario  Hy- 
dro-electric Commission,  states  that  the  territory  covered  by 
the  operation  of  the  system  is  being  rapidly  extended.  Dur- 
ing the  last  two  months  the  commission  has  concluded  con- 
tracts with  17  additional  municipalities  for  supplying  elec- 
tricity, and  14  others  have  made  application  for  it  and  will 
submit  by-laws  to  their  citizens  for  authorization  to  make 
contracts.  The  system  is  now  operating  2200  mi,  of  transmis- 
sion lines,  outside  of  the  local  distribution  systems  of  the 
mui.-  eipalities,  and  an  additional  200  mi.  is  under  construc- 
tion. 
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Useful  Ne^w  Facte  AboMt  Matermis 


The  rollowing  short  articles  have  all  iieeii  abstvaftuii 
Irom  papers,  with  discussions,  ])roscnted  to  tiic  annual 
lut'eting  oi'  tho  Aniurican  Sociolv  for  Tcstini;'  Jfaturiais, 
hfhl  Jiiiic  •.'■.'  t,.  -.'(I.   l!)!.-,. 

He'w  Tesftaua^  Devices 

Kvcry  yv.w  sonio  ni'W  testing-  devici!  or  machine  is 
brought  lorwanl.  Tiircc  ol'  the  more  inii)ortant  descrihed 
at  the  nicetini;-  ai'c  a  hin-pressure  scale,  a  peculiar  arrange- 
ment to  study  ryliiidcr  luliiication,  and  a  ('harpy  impact 
machine.  On  p.  (i(i  a  well-designed  wire  extensomelei-  is 
described. 

Al'I'Ali.v'I'l'S  FOU  DkTKUMININO  PliHSSURKS  ON    W.M.I.S 

A  comparatively  simple  testing  apparatus  has  i)een  de- 
vised by  J.  Hammond  Smith,  of  the  TTniversity  of  Pitts- 
burgh, by  the  use  of  which  laltoi'atory  deterniinatinns  may 
be  made  of  the  pressures  on  walls  or  in  bins  of  any  kind 
of  filling.  The  device  consists  essentially  of  a  vertical  bin 
with  one  face  hinged  around  its  lower  end  and  so  con- 
nected to  a  series  of  multijdying  levers  and  scales  that 
the  side  pressure  of  the  fill  may  be  easily  calculated  in  di- 
rection, location  and  magnitude.  The  arrangement  is 
(piite  ingenious,  but  the  limitations  of  size  and  conditions 
of  fill  Would  seem  to  detract  from  its  practical  value. 

Lubhication-Testing  JIachine 
A  machine  was  described  by  A.  E.  Elowers,  of  Ohio 
State  University,  for  testing  engine-cylinder  friction  and 
the  effect  of  different  lubrication  under  varying  conditions 
of  piston-ring  pressure,  steam-pressure  and  temperature. 
In  a  long  steam  cylinder  there  were  two  pistons  connected 
by  a  rod  ami  having  steam  admitted  to  the  space  between 
them.  A  long  driving  rod,  with  ball-bearing  end  con- 
nections, led  to  a  special  electric  motor  with  which  close 
speed  adjustment  and  accurate  load  determination  could 
be  made.  The  outfit  included  also  a  high-pressure  super- 
heating flash  boiler. 

It  was  found  that  to  maintain  constant  friction  required 
a  liberal  supply  of  lubricant,  most  of  which  was  carried 
out  directly  with  the  e.xhaust.  Reducing  the  supply  of 
lubricant  hrought  about  an  increase  of  friction  within  5 
nun.  Increasing  the  supply  brought  a  reduction  within  15 
nun.;  but  with  low  steam  pressures  or  when  starting 
with  dry  piston  surfaces,  it  often  took  2  hr.  to  reach  a  con- 
sistent low  value.  Continued  increase  of  lubricant  did 
not  reduce  friction  below  a  certain  minimum.  The  co- 
i  efficients  obtained  were  all  large,  3  to  4  per  cent,  or  more, 
V  and  very  much  larger  than  the  values  found  in  well-lubri- 
rated  bearings.  The  coefficients  obtained  and  tlu'  amount 
of  lubricant  necessary  were  greatly  modified  by  the  pres- 
ence of  steam  and  by  the  difference  of  steam  pressure  on 
the  two  sides  of  the  piston. 

Impact  Steel-Testing  Machine 
The  Charpy  machine,  for  chopping  through  small  speci- 
mens of  steel  and  measuring  the  energy  absorbed  at  the 
break,  was  described  by  J.  J.  Thomas  in  the  paper  en- 
titled "Charpy  Impact  Test  on  Heat-Treated  Steels."  A 
pendulum  hammer  with  knife,  capable  of  delivering  a  blow 
of  217  ft.-lb.  energy,  showed  the  work  left  in  it  after  strik- 
ing by  recording  the  angle  of  upswing  past  the  broken 


specimen.  E.\perinients  Bliowed  no  effect  of  flaring  the 
test-bar  notch  out  to  an  angle  of  :iO  deg.  The  tests  cited 
appeared  to  distinguish  degrees  of  brittleness,  but  four  or 
more  tests  were  advised  to  avoid  discre|)ancies  of  single 
s])eeiniens. 


F^snlballitly  of  Coal  Ash 

E.xcessive  clinker  li'ouhlcs  with  some  coals  are  bringing 
a  growing  demand  fcjr  including  in  speci(ication8  for  the 
l)urchase  of  coal  a  limit  to  the  fusing  or  softening  tem- 
perature of  the  ash.  Tests  to  determine  softening  temper- 
atures were  reported  by  A.  C.  Eieldner,  A.  E.  Hall,  and 
A.  L.  Eeild,  of  the  IJ.  S.  Bureau  of  Mines,  in  the  paper 
entitled  "Fusibility  of  Coal  Ash."  Comparative  studies 
were  made  of  18  types  of  coal  ash  in  six  different  furnaces 
under  various  oxidizing  and  rediuing  atmospheres. 

The  ash  was  made  u])  into  three  different  sizes  of  pyra- 
mids, similar  to  Soger  test  cones.  A  slender  type,  ^V-in. 
base  by  1  in.  height,  was  the  most  satisfactory  in  giving 
shorter  and  more  definite  softening  intervals  and  less 
trouble  from  evolution  of  gases.  The  most  satisfactory 
iiulication  was  obtained  by  mounting  the  cone  with  one 
side  vertical.  Further  inclination  was  undesirable  and 
led  to  prenuiture  falling.  When  the  a.sh  had  been  ground 
to  an  imjialpable  ])owder  the  cones  tended  to  soften  at 
slightly  lower  temperature  than  when  made  with  a.sh 
merely  passing  a  100-mesh  screen.  The  slower  rates  of 
lieating  gave  lower  softening  points;  a  rate  of  above  10 
deg.  C.  ])er  minute  led  to  inaccuracy.  Below  2  deg.  C.  per 
minute  made  the  runs  too  tedious.  It  was  recommended 
that  a  rate  of  5  deg.  C.  per  minute  be  maintained  up  to 
initial  deformation  and  that  then  this  be  reduced  to  2 
deg.  C.  per  minute. 

The  atmosphere  in  which  the  ash  was  heated  proved 
to  be  the  most  important  factor  in  varying  the  softening 
temperature.  The  highest  softening  points  were  obtained 
either  in  air  or  carbon  monoxide;  the  lowest  temperatures 
were  obtained  in  a  mixture  of  hydrogen  and  water  vapor, 
ranging  from  ;!0  to  70  per  cent,  water  vapor.  Analysis 
of  the  cones  which  had  been  melted  in  an  atmosphere  of 
50 :  30  per  cent,  hydrogen  and  water  vapor  showed  that 
the  iron  oxide  in  the  ash  was  combined  principally  in  the 
ferrous  state  similai-  to  the  condition  actually  found  in 
fuel-bed  clinkers. 

It  was  recommended  that  such  tests  should  be  carried 
out  in  an  atmosphere  of  30  to  70  per  cent,  water  vapor 
ill  hydrogen,  under  conditions  easily  reproducible  in 
different  laboratories. 


Oetes'ioiraUioini  of  Katltisinnieinis 

Samples  of  three  gas-house  tars,  two  coke-oven  tars, 
two  water-gas  tars,  one  blast-furnace  tar,  one  pine  tar. 
one  stearine  pitch,  two  refined  asphalts,  one  fluxed 
grahamite,  one  fluxed  gilsonite,  one  straight-run  Cali- 
fornia asphalt,  one  straight- run  Mexican  asphalt,  one 
blown  fiu.xed  Texas  asphalt  and  one  straight-run  fluxed 
Texas  asphalt  were  ex])osed  to  the  effects  of  overheating, 
'•gas  drips,"  illuminating  gas  and  sunlight  and  air  to 
study  their  deterioration.  The  results  were  presented  by 
S.  R.  Church  and  J.  M.  Weiss  in  the  paper  entitled 
'"Some  Experiments  on  Technical  Bitumens." 
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In  studying  the  effect  of  overheating,  50  grams  of  pitch, 
or  45  grams  of  asphalt,  were  heated  for  2  hr.  in  an  open 
iron  crucible,  at  400  deg.  F.  for  the  pitches  and  450  deg. 
F.  for  the  asphalts.  The  pitches,  excluding  the  blast- 
furnace tar  and  pine-tar  pitch,  showed  an  average  loss  of 
(i.S  per  cent.,  compared  with  3.8  per  cent,  for  the  asphalt. 
The  increase  in  melting  point  of  the  pitches  averaged  24 
deg.  The  increase  for  the  asphalt  was  20  deg.  The 
results  indicated  that  moderate  overheating  had  no  seri- 
ous effect. 

"Gas  drips"  is  a  condensate  from  illuminating  gas 
found  more  or  less  in  all  gas  mains.  It  often  leaks  into 
the  ground  and  destroys  bituminous  materials  used  in 
waterproofing  foundations,  etc.  In  studying  its  action  on 
these  pitches  thin  films  (0.012-0.019  in.  thick)  of  the 
bitumens  were  placed  over  perforated  papers  on  special 
glass  tubes.  The  tubes  were  immersed  in  a  beaker  of  the 
drips  so  as  to  give  a  pressure  head  of  1  in.  of  liquid  on  the 
bitumen  film.  The  time  in  minutes  required  for  pene- 
tration was  noted.  The  asphalts  required  from  1  to  1 
min. ;  water-gas  tar,  3  to  5  min. ;  the  coke-oven  and  coal- 
gas  tars,  from  99  to  135  min. 

In  studying  the  action  of  illuminating  gas,  bitumen 
samples  were  maintained  at  60  deg.  F.  in  an  atmosphere 
of  gas  for  six  days.  There  was  an  almost  inappreciable 
gain  in  weight  of  the  tar,  while  the  asphalts  took  on  from 
2  to  4  per  cent.  There  was  an  appreciable  softening  of 
some  asphalts  anl  of  the  water-gas  tar  pitches. 

In  making  the  air  and  sunlight  exposures,  the  samples 
were  exposed  on  petri  dishes  in  a  dustproof  box  with  a 
glass  top.  Air  circulation  was  provided  by  side  vents 
filled  -with  cotton  and  protected  by  a  dashboard.  They 
remained  in  this  box  on  a  roof  for  one  year.  The  changes 
in  the  bitumens  were  not  very  marked,  either  in  chemical 
or  physical  properties.  The  tar  pitches  showed  an  aver- 
age increase  in  melting  point  of  3  deg.  F.  and  the  asphalts 
an  increase  of  16  deg.  F.  The  pitches  showed  a  decrease 
in  penetration  at  normal  temperature  of  21  deg.  and 
the  asphalts  a  decrease  of  23  deg.  None  of  the  bitumens 
showed  any  measurable  increase  in  matter  insoluble  in 
benzol,  but  two  gas-house  tar  pitches  and  one  asphalt  in- 
creased from  2  to  6  per  cent,  in  matter  insoluble  in  car- 
bon tetrachloride. 


Hew  Test  f©^  (Gaflvsiiaa^iini^ 

The  paper  entitled  "Determination  of  Spelter  Coating 
on  Sheets  and  Wire,"  by  J.  A.  Aupperle,  proposed  a  new 
test  for  quantity  of  galvanizing  to  replace  the  Preece  cop- 
per-sulphate and  the  Walker  lead-acetate  tests,  the  former 
being  inaccurate  and  the  latter  requiring  too  much  time. 

The  method  hinges  on  using  a  small  amount  of  anti- 
mony chloride  in  a  hydrochloric-acid  dip.  The  chloride 
appears  to  hasten  the  solution  of  the  coating  and,  after 
the  iron  is  exposed,  plates  a  thin  film  on  the  base  metal 
to  retard  attack.  The  small  amount  of  antimony  that 
plates  out  on  the  surface  of  the  iron  can  easily  be  removed 
by  scrubbing  under  running  water. 

For  determining  the  weight  of  sheets  several  samples 
214  in.  square  are  cut  from  various  parts.  About  five  of 
these  are  weighed  together  and  innnersed  singly  for  one 
minute  in  100  c.c.  of  hydrochloric  acid  (sp.gr.  1.2)  to 
which  has  been  added  5  c.c.  of  an  antimony  chloride  solu- 
tion (20  grams  in  1000  c.c-.  of  hydrochloric  acid).     The 


dip  can  be  used  for  the  five  .samples,  but  5  c.c.  of  the  anti- 
mony liquid  should  be  added  for  each  sample  on  account 
of  the  metal  deposited.  Samples  are  washed  and  scrubbed 
under  running  water,  dried  with  a  towel  and  laid  in  a 
warm  place  for  a  few  seconds.  The  samples  are  weighed 
together  and  the  number  of  grams  lost  is  divided  by  the 
number  of  pieces  used.  Each  gram  corresponds  to  1  oz. 
of  coating  per  sq.ft.  of  sheet  (1  oz.  per  2  sq.ft.  of  gal- 
vanizing). 

In  testing  wire  the  length  of  sample  should  l)e  chosen 
so  that  the  number  of  grams  of  coating  represent  the  num- 
ber of  ounces  per  square  foot.  (This  varies  from  12.1 
cm.  length  for  No.  0  gage  to  49.5  cm.  for  No.  14  gage. ) 
Only  one-half  the  amount  of  antimony  chloride  is  added  to 
the  acid  on  account  of  wire  exposing  one-half  the  area  of 
plate.  The  coating  on  galvanized  sheets,  while  expressed 
in  ounces  per  square  foot,  considers  metal  on  both  side- 
of  each  square  foot,  in  reality  representing  2  sq.ft. 


]Mesit°Tipe^t©dl  Steel 

It  is  knowii  tliat  loss  of  carbon  at  the  surface  of  heat- 
treated  steel  f  recpiently  exists  and  defeats  the  object  of  the 
treatment.  J.  G.  Ayers,  Jr.,  in  the  paper  "Micrographic 
Determination  of  Surface  Decarburization  in  Heat- 
Treated  Steels,"  described  a  physical  method  of  quantita- 
tively studying  decarburization.  The  steel  under  study 
was  first  heated  to  1000  deg.  in  an  atmosphere  of  nitrogen, 
so  as  to  make  the  carbon-bearing  portions  visible  without 
reduction  of  surface  carbon  content.  The  specimens  were 
polished,  etched  and  photomicrographed.  From  the  prints 
the  proportion  of  sorbitic  pearlite  present  was  estimated 
and  the  per  cent,  carbon  deduced  from  that.  The  method 
was  illustrated  by  study  of  one  case  where  the  mill 
process  was  a  greater  factor  in  surface  decarburization 
than  the  heat  treatment. 


msadl  SHeeS 

A  paper  entitled  "Molten  Zinc  as  a  Keagent  for  the 
Macroscopic  Etching  of  Iron  and  Steel,"  by  J.  L.  Jones, 
described  a  method  for  making  visible,  on  a  large  scale, 
porosity,  lack  of  homogeneity,  cracks,  blisters,  seams,  over- 
laps and  other  defects  usually  covered  in  rolling  and  forg- 
ing. The  scheme  employed  the  action  of  molten  zinc  in 
dissolving  highly  carbonized  steel. 

Some  typical  tests  were  described.  Bars  of  various  ma- 
terials were  suspended  in  a  galvanizing  pot;  on  taking 
them  out  the  dross  was  broken  off  with  a  hammer  while 
hot  and  the  coating  of  metallic  zinc  was  removed  by  im- 
mersion in  dilute  sulphuric  acid.  Some  specimens  of 
high-speed  tool  steel  had  their  surface  deeply  pitted  and 
grooved,  due  to  imperfect  alloying  of  ferro-tungsten,  etc. 
Several  carbon-steel  samples  were  eaten  away  remark- 
ably ;  they  showed  also  a  curious  shelly  structure  and  ap- 
parently concentric  layers  of  steel,  as  though  the  metal 
had  not  been  sufficiently  plastic  to  fill  out  the  grooves  in 
the  mill  rolls.  A  few  sections  of  bessemer-steel  rails  which 
seemed  perfectly  solid  before  etching  showed  the  web 
part  of  each  sample  to  be  spongy.  A  defective  axle  which 
failed  in  service  sliowed  a  pipe.     A  rejected  piece  of  die 
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steel  showed  a  blistered  portion  deeply  etched.  A  broken 
high-speed  tool  was  not  attacked  on  the  hardened  end, 
but  the  other  was  eroded. 


In  the  paper  entitled  "Battery  Zincs;  Some  Causes  of 
Defective  Service,"  Robert  Job  and  F.  S.  White  described 
the  physical  exanunation  of  some  poor  battery  zincs 
boujifht  for  the  signal  system  of  the  Lehigh  Valley  R.R. 
Comparative  chemical  analyses  of  satisfactory  and  un- 
satisfactory shipments  did  not  explain  the  trouble.  Trans- 
verse sections  were  taken  from  several  samples,  polished 
and  etched  lightly  with  annnonium  sulphide  acidified 
with  hydrochloric  acid.  The  satisfactory  zincs  were  tine- 
grained  and  of  uniform  structure;  the  unsatisfactory 
ones  were  coarse-grained  and  had  a  baud  of  white  metal 
around  the  outside.  The  inference  was  that  they  had 
been  poured  at  too  high  temperature  and  that  this  had 
volatilized  the  mercury  usually  added  to  the  metal. 


Cipsicl&aim^  ol?  Coppos?  Alloys 

Further  investigations  of  the  service  behavior  of  man- 
ganese bronze,  naval  brass,  muntz  metal  and  gunmetal 
was  reported  in  the  paper  "Fatigue  of  Copper  Alloys,"  by 
Ernst  Jonson,  New  York  Board  of  Water  Supply.  Ten- 
sion-test specimens  were  stressed  before  and  during  cor- 
rosion. 

The  results  of  the  investigations  were  generalized  as 
follows:  (1)  Prolonged  excessive  stress  does  not  in- 
jure the  metal  when  it  is  protected  from  corrosion  while 
under  stress;  (2)  corrosion  does  not  generally  injure  the 
metal  when  not  accompanied  by  excessive  stress;  (3)  cor- 
rosion accompanied  by  prolonged  stress  of  less  than  20,- 
000  lb.  per  sq.in.  does  not  generally  injure  the  metal; 
(4)  corrosion  with  ammonia  accompanied  by  a  prolonged 
stress  of  20,000  lb.  per  sq.in.  or  more  causes  cracking  sim- 
ilar to  season  cracking. 

Ammonia  appeared  to  he  a  representative  corrosive 
agent,  although  it  attacked  these  alloys  more  quickly  than 
the  average.  Therefore,  the  ammonia  reaction  was  re- 
garded as  an  accelerated  test,  which  in  a  few  hours  pro- 
duces results  that  would  ordinarily  require  days  or  months 
to  develop.  It  was  recommended  that  copper  alloys  in 
general  should  never  be  stressed  beyond  20,000  lb.  per 
sq.in.  and  that  the  process  of  manufacturing  copper-alloy 
Tods  should  be  planned  so  that  no  appreciable  initial  ten- 
t'ile  t  tress  is  left  in  the  metal. 


From  a  study  through  the  microscope  of  the  polished 
surfaces  of  opaque  specimens  of  concrete  Nathan  C.  John- 
son has  developed  certain  facts  about  the  structure  of 
concrete  from  which  deductions  as  to  the  deterioration 
may  be  made.  The  facts  and  the  deductions  taken  serial- 
ly are:  (1)  The  individual  pieces  of  aggregates,  both 
tine  and  coarse,  in  concrete  are  not  in  that  close  proximity 
one  to  the  other  that  the  void-filling  theory  (that  is,  that 
the  aggregates  are  so  proportioned  in  regard  to  voids  that 
they  all  join  together  in  an  approximately  complete  solid) 
would  predict.  In  consequence,  too  great  a  part  of  con- 
crete is  made  up  of  the  cement  matrix,  the  weakest  ele- 
ment in  the  mixture.     (2)  Large  quantities  of  occluded 


air,  in  relatively  small  bubbles  widely  dispersed,  reduce 
the  actual  concrete  volume  in  a  mass  of  concrete,  with 
consequent  reduction  in  possible  strength.  (.'])  Aggrega- 
tions of  solid  particles  commonly  observed  under  tlic  nii- 
croscojie  and  obviously  not  sand  nor  individual  ])arficle6 
of  cement  ap])ear  to  be  uidiydratod  cement,  tiirowa.into 
groups  because  the  surface  tension  in  the  water  at  the 
time  of  mixing  prevents  the  dispersion  of  water  to  all 
the  cement  particles;  in  consequence  the  little  groups  of 
unhydrated  cement  are  surrounded  by  shells  of  hydrated 
cement  which  the  water  did  reach.  These  unhydrated 
portions  are  zones  of  danger  because  of  possible  future 
crystallization  and  expansion  if  water  ever  does  reach 
them.  Such  crystallized  zones  are  observable  under  the 
microscope.  Exi)eriments  to  discover  some  means  of  re- 
ducing surface  tension  as  a  remedy  are  incomplete  and 
unsatisfactory,  though  Mr.  John.son  considers  such  a 
remedy  within  the  range  of  possil)ility. 

In  the  discussion  H.  L.  Spacknian  disagreed  with  Mr. 
Johnson  in  regard  to  the  last-mentioned  observation.  He 
does  not  consider  that  the  groups  of  unhydrated  cement 
were  segregated  by  the  behavior  of  the  water  under  sur- 
face tension  but  are  merely  the  larger  particles  of  cement. 
Groups  of  the  same  appearance  can  be  observed  in  any 
normal  clinker.  This,  if  true,  would  destroy  the  value  of 
any  method  of  reducing  surface  tension.  Mr.  Spackman 
contended  that  the  void  tests  for  aggregate  should  he  made 
on  a  wetted  material  from  which  water  had  ])upn  drawn  by 
a  vacuum  pump,  as  an  approximation  of  the  conditions 
in  concrete-making.  He  also  doubted  Jlr.  Johnson's 
zones  of  crystallization,  saying  that  in  all  probability  they 
were  mere  shrinkage  cracks.  P.  II.  Bates  agreed  with 
Mr.  Spackman,  and  further  pointed  out  that  an  extremely 
wet  concrete,  mixed  much  longer  than  is  common,  might 
avoid  some  of  the  troubles  discovered  by  Mr.  Johnson. 
Cement  in  a  concrete  mixture  will  continue  to  take  up 
water  of  hydration  for  a  very  long  time. 


Aia   EssSesiiSoiiiffietler   Ri^  for  Wire 


In  the  lalioratory  of  the  Westinghouse  Electric  &  ilanu- 
facturing  Co.,  East  Pittsburgh,  Penn.,  tension  tests  of 
2-iO-in.  lengths  of  wire  are  made  with  extensometer  read- 
ings to  0.0001  in.  T.  D.  Lynch  des('ribed  the  extensometer 
arrangement  in  a  paper  on  "Elastic  Limit."  The  wire  is 
.suspended  vertically  in  a  2-in.  iron  pipe,  the  lower  end  of 
which  branches  into  two  parallel  pieces  of  pipe  to  which 
a  cross-bar  is  clamped.  An  insulated  micrometer  screw 
mounted  in  this  cross-bar  can  make  electrical  contact  with 
a  steel  ball  fixed  in  the  bottom  of  a  scale-pan  hung  to  the 
wire  and  serving  to  apj)ly  load  to  the  wire  by  laying 
weights  in  the  pan.  The  micrometer  screw  has  a  large 
dial  which  reads  direct  to  0.0001  in.  Before  test,  the 
wire  is  annealed  and  straightened  by  hanging  a  weight 
to  it  and  heating  the  wire  electrically  until  permanently 
straight.  During  the  test  the  temperature  of  pipe  and 
wire  is  maintained  approximately  constant  by  passing 
a  gentle  current  of  air  down  through  the  pipe. 

With  this  rig  a  tension  test  on  copper  wire  can  be 
made  to  give  an  excellent  straight  line  up  to  the  limit  of 
proportionality. 

[Furfher  abstracts  of  a  similar  nature  trill  appear  in 
an  early  issue.^ 
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SYNOPSIS — Difficulties  encountered  in.  placing 
concrete  foundations  for  a  bascule  bridge  of  D., 
L.  &  ir.  HM.  at  Buffalo,  N.  Y.  Six  piers  sunl- 
70  ft.  through  five  varying  soil  strata;  open-cylin- 
der method  attempted  in  all  cases,  hut  resort  to  air 
necessary  in  two. 

In  coiuiec'tion  with  extensive  river  improvements  wliioli 
are  being  carried  on  by  the  city  at  Buffalo,  N.  Y.,  the 
Delaware,  Lackawanna  &  Western  E.R.  is  required  to  re- 
construct its  bridge  over  the  Buffalo  River  and  to  pro- 
vide a  bascule  lift  span.  At  this  point  an  extensive  piece 
of  track-elevation  work  is  in  f)rogress  whereby  the  grade 
crossing  with  the  Buffalo  Creek  R.R.,  the  Pennsylvania 
R.R.  (Chautauqua  Division),  and  the  Nickel  Plate  R.R., 
is  being  eliminated.  The  tracks  of  the  Lackawanna  are 
raised  22  ft.  at  the  river  and  26  ft.  at  the  crossing  of 
the  railroads  named.     The  reconstruction  of  the  bridge 


and  tlinivigliinit  the  elevation  zone,  to  be  carried  out  with- 
out interruptioii  and  still  maintain  certain  important 
track  connections,  it  was  found  desirable  to  spread  the 
main  tracks  to  83-ft.  centers,  each  track  being  moved  out 
the  same  distance  from  the  center  line.  The  old  bridge, 
consisting  of  four  single-track  through-girder  s]mns  11(1 
ft.  6  in.  c.  to  c.  (two  for  each  track),  was  shifted  accord- 
ingly and  carried  on  pile  bridgeseats.  These  girders  were 
originally  designed  and  fabricated  so  that  they  can  be  used 
either  as  through  or  deck  girders.  They  will  be  used 
eventually  as  deck  spans  in  the  completed  structure. 
Track  centers  on  the  completed  work  will  be  15  ft.  ~ 

The  New  Bhidge 

The  new  double-track  bridge  will  consist  from  east  to 
west  of  a  deck  span  42  ft.  long  c.  to  c. ;  a  tower  span  3(i 
ft.  long;  a  Strauss  trunnion  bascule  lift  span  125  ft. 
c.  to  c,  giving  a  clear  channel  of  110  ft.;  one  deck  span 
no  ft.  C  in.  long,  composed  of  the  girders  from  the  old 


Masonky  Plan  of  New  Bascule  Bkidge  of  D.,  L.  &  W.  at  Buffalo 


has  nothing  to  do  with  the  track  elevation  aside  from  the 
fact  that  it  is  located  within  the  limits  of  the  grade- 
crossing  elimination  work. 

The  City  of  Buffalo  is  deepening  the  Buffalo  River  and, 
at  the  site  of  the  bridge,  slightly  altering  its  course.  This 
improvement  was  started  in  1911,  and  the  new  bridge  had 
to  be  completed  this  summer  so  as  to  be  ready  when  the 
river  improvement  reached  it.  The  width  of  the  im- 
proved channel  will  be  190  ft.  at  the  bottom,  with  256  ft. 
Ijctwceii  dock  lines. 

Tlie  depth  of  channel  below  mean  low  water  will  be  23 
ft.  Islam  low  water  is  elevation  — 3  with  respect  to 
city  datum,  and  the  normal  difference  at  present  between 
mean  low  water  and  mean  high  water  is  about  9  ft. 
This  difference  will  be  less  after  the  enlarged  channel  is 
completed. 

The  new  bridge  is  located  substantially  on  the  site  of 
the  old  one,  the  west  abutment  of  the  new  structure  will 
be  located  at  the  center  pier  of  the  old  one,  and  the  re- 
moval of  this  pier  was  included  iu  the  fouiulation  con- 
tract. Originally,  the  track  centers  were  13  ft.  In  or- 
der to  permit  the  construction  woi'k,  botli  at   llic  l"'idge 


bridge,  as  noted ;  a  deck  span  44  ft.  long  c.  to  c. ;  a  deck 
span  116  ft.  6  in.  long.  The  last-named  span  is  tem- 
porary and  is  required  iu  order  to  maintain  the  present 
channel  until  the  river  improvement  is  completed,  after 
which  it  will  be  removed  and  the  embankment  extended 
across  the  old  channel. 

SoiL  Conditions 

Borings  were  made  on  both  sides  of  the  river  as  near 
as  jwssible  to  location  of  jjiers  and  abutments.  Rock  was 
found  to  be  about  70  ft.  below  the  ground  (track)  level 
with  hve  soil  strata  intervening  (Fig.  2).  First  came  5  to 
6  ft.  of  lill  (railroad  embankment)  ;  then  aljout  13  ft. 
of  alluvial  material  containing  some  butternut  logs;  third, 
a  sand-and-gravel  stratum  of  approximately  the  same 
depth.  The  lower  part  of  this  stratum  was  veiy  compact. 
The  fourth  stratum  was  a  reddish  clay  about  25  ft.  deep 
completely  impervious  to  water,  but  fully  as  plastic  as 
soft  putty.  Last  came  a  stratum  of  variable  material : 
Very  fine  and  tightly  packed  sand;  sandy  clay;  hard  red 
clay;  very  plastic  red  clay;  and  immediately  overlying 
ihe  rock  from  one  to  two  feet  was  a  hardpan  of  finely  pul- 
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verized  limestone  which,  under  great  pressure,  had  taken 
on  the  eharacter  of  hard  shale.  In  this  last  stratum  were 
found  boulders  of  sizes  varying  from  one-man  stone  to  T) 
cu.yd.  Some  mention  of  these  boulders  wiU  be  made 
later. 

Alil'TMENTS   ANU)    PlEI!    1 

Because  of  the  character  of  the  material  to  be  encoun- 
tered, as  determined  by  test  borings  and  data  securetl 
from  the  piledriving  for  temporarj'  structures,  it  was  de- 
cided to  carry  all  piers  except  Pier  1  to  rock  at  a  depth 
of  70  ft.  The  abutments,  being  of  the  buried  type,  are 
carried  on  piles  driven  to  rock  (53  ft.  below  cutoff  at 
elevation  — 3)  and  loaded  to  a  maximum  of  18  tons  each. 
The  driving  for  the  east  abutment  was  done  without  inci- 
dent. At  the  west  abutment  some  ditliculty  was  exper- 
ienced because  of  boulders  encountered,  and  eight  or  laine 
additional  piles  were  driven  on  this  account.  When  the 
work  is  completed  both  abutments  will  Ijc  buried  as  shown 
in  Fig.  1. 

Work  first  started  on  the  east  abutment  and  the  sheet- 
piling  for  the  coft'er-dam  was  in  place  June  1-1,  1914;  ex- 
cavation was  commenced  six  days  later.  This  abutment 
was  completed  Aug.  33.  An  orange-peel  bucket  on  a  20- 
ton  locomotive  crane  was  used  to  take  out  all  the  exca- 
vation except  at  Pier  1  and  the  west  abutment,  which 
are  located  in  the  present  river  channel.  The  spoil  was 
loaded  on  20-yd.  side-dump  cars  running  on  a  temporary 
track,  and  was  hauled  out  and  used  in  the  fill  for  the  track 
elevation  a  short  distance  from  the  bridge. 

The  coffer-dam  and  foundation  piles  for  the  west  abut- 
ment and  Pier  1  were  put  down  by  a  floating  driver.  This 
portion  of  the  work  was  commenced  July  6,  1914.  The 
scow  supporting  the  driver  was  built  on  the  job  by  com- 
pany forces,  of  material  from  an  old  Howe  truss.  It  was 
originally  constracted  and  used  to  drive  the  piles  sup- 
porting the  old  bridge  in  its  temporary  location.  The 
foundation  piles  were  driven,  using  a  follower,  before  the 
coffer-dam  was  constructed.  The  coffer-dam  of  Wake- 
field sheeting  was  driven  2  ft.  below  the  gravel  stratum 
as  shown  by  the  test-borings.  With  tight  sheeting, 
therefore,  the  foundation  pit  should  have  been  free  of 
water. 

On  account  of  the  very  compact  character  of  the  lower 
portion  of  this  stratum  some  difficulty  was  experienced 
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Fig.  3.    Bucket  Used  fou  Dredgi.vg  Cylinders 

EspeciaUy  heavy   (about  5000  lb.)    "Multi-Power"   orange-peel 
bucket  built  by  the  Hayward  Co.,  New   York 

ill  putting  down  the  sheeting,  and  considerable  leakage 
occurred.  All  these  leaks  were  closed  with  plank-and- 
canvas  patches  and  by  damming  off  with  clay  taken  from 
the  cylinder  excavations.  The  most  serious  leak  occurred 
on  the  north  side  of  the  coffer-dam  for  Pier  1,  where 
a  buried  log  was  encountered.  The  sheeting  was  forced 
so  far  out  of  line  that  this  leak  could  not  be  controlled, 
and  a  second  line  of  sheeting  (Lackawanna  steel  sheet- 
piling)  was  driven  around  it.  After  all 
the  large  leaks  had  been  closed  off, 
w-ater  still  appeared  in  such  quantities 
that  a  6-in.  centrifugal  pump  was  re- 
quired to  keep  each  of  these  two  coffer- 
dams dry.  In  placing  concrete  the 
water  was  prevented  from  washing  over 
the  concrete  by  moans  of  sluiceways. 

A  15-ton  derrick  equipped  with  a  60- 
ft.  boom  was  set  on  piling  between  the 
west  abutment  and  Pier  1,  and  was 
used  to  remove  the  old  stone  pier, 
handle  the  excavation,  place  concrete, 
and  to  pull  the  sheetpiling  of  the  coffer- 
dams. This  derrick  was  handled  by 
means  of  a  hoisting  engine  set  up  on 
the  east  bank  of  the  river. 

There  are  four  piers  and  on  the  draw- 
ing they  are  numbered  from  west  to 
east.      Pier    1    is    solid    and    rests    on 
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Viu.  1.    A  Cylixdku  ox  1{ock  with  Aii;  Ijock  Kjcmoved 

Compressed  air  was  used   on   two  of  the  piers 

piles.  Each  of  the  others  consists  of  two  concrete  cylin- 
ders (designated  as  north  and  south)  tied  together  at  the 
top  with  reinforced-concrete  struts.  The  cylinders  of 
Pier  2  are  12  ft.  in  diameter,  and  the  cylinders  of  Piers  3 
^aud  4  are  each  14  ft.  in  diameter.  They  extend  to  rock 
92  ft.  below  base  of  rail,  87  ft.  below  bridgeseat  of  the 
movable  span,  and  70  ft.  below  ground  (present-track) 
level.  Only  the  west  abutment  and  Pier  1  stand  in  water; 
the  other  piers  and  the  east  abutment  will  not  be  wet  un- 
til the  channel  is  changed.  AVork  on  Piers  2  to  4 
commenced   in    numerical   order,    Pier   2    being    started 


Ekmoving  Spoil  from  Cylinder  of 
Pier  4  North 

Xorth    cylindei'    piers    3    and    4;    method    of   excavating;    :iO-yd. 
dump   car   at   extreme   left 

sliortly  after  the  work  was  under  way  on  the  cast  abut- 
ment. 

The  ojien-cylinder  method  was  used  on  all  these  piers. 
Cylinders  3  North  and  4  South  had  to  be  finished  by  us- 
ing compressed  air  as  noted  below.  The  shaft  in  all 
cylinders  was  7  ft.  in  diameter;  the  arrangement  of  cut- 
ting edge  and  working  chamber  is  shown  in  Fig.  2. 

In  starting  to  sink  the  piers  the  earth  was  excavated 
to  a  depth  of  aboiit  five  feet,  and  the  sides  of  this  excava- 
tion were   carefully   cribbed   with   heavy   timbers.     The 


Cylinder   of   pier 


Fi(i.  6.     Oexeual  View  of  "West  End  or-  Work 

north    in    foreground 


enter    pier    of    old  bridge  not  yet  removed;  manner  in  which  tracks  were  sprekd 
and  carried  across  Buffalo  River 
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purpose  ol'  this  cribbiui;-  was  to  brace  the  evMiKlors  and  as- 
sist in  guidini;-  them  down  in  a  vortical  jwsitioii,  and  with- 
out lateral  shil'ting.  On  the  bottom  of  this  excavation 
the  cutting  edges  were  placed  and  careruUy  centered  and 
blocked  level.  The  interior  forms  (wood)  oC  the  work- 
ing chambor  were  shaped  as  shown  in  Figs.  2  and  7  in  or- 
der that  the  sinking  of  tlu!  cylinders  could  he  kept  under 
control.  An  outer  row  of  •J'.'i-in.  round,  smooth,  vertical 
reinforcing  rods  were  })laie(l  with  the  lower  ends  througii 
the  outer  holes  in  the  flange  of  the  cutting  edge  (  Kig. 
2).  This  rcinfiu'cing  was  continued  up  to  the  bridge? 
scat.  ILn-i/.ontnl  reinforcing  rings  of  %-in.  rods  spaced 
about  12  in.  apart  were  also  provided.  An  inner, row  of 
vertical  reinforcing  rods  bent  over  to  conform  to  the  slope 
of  the  inner  face  of  the  cutting  chamber  was  also  pro- 
vided. The.-^e  rods  were  fitted  in  the  inuer  line  of  holes 
and  were  carried  up  only  1  (!  ft. 

After  the  cutting  edges  had  been  placed,  the  wood  form 
for  inner  face  of  cutting  chamber  constructed  and  rein- 
forcing placed,  the  exterior  steel  forms  were  set  up  and 


indcr  settled  the  same  amount  by  Oct.  18,  whi'n  it  was 
also  cleaned  out  and  lllled. 

The  north  eyliiiiler  of  Pier  I  was  started  Aug.  1,  and 
was  filled  Nov.  2.  This  cylinder  was  sunk  without  inci- 
dent, save  that  at  one  dredging  considerable  ditlicully  was 
experienced  in  getting  it  to  start.  When  it  finally  did 
start  to  settle,  it  sunk  until  the  top  of  the  cylinder  was 
below  the  bottom  of  the  excavation. 

The  north  cylinder  of  I'ier  :>  was  started  at  the  same; 
time  as  the  north  cylinder  of  I'ier  I.  At  a  depth  of  about 
20  ft.  (about  5  ft.  in  the  gravel  stratum)  a  large  butter- 
nut log  was  en(U)unt('red,  which  interlered  with  the  opera- 
tion of  the  orange-peel ;  hut  some  excavation  was  taken  out 
and  linally  the  cutting  edge  cut  through  llu!  log,  which 
was  then  taken  out  in  pieces.  About  8  ft.  above  roi-k 
a  very  large  boulder  was  struck.  The  cylinder  was  jjuniped 
out,  but  because  of  the  plastic  character  of  the  soil,  the 
rock  could  not  be  uncovered  sulliciently  to  do  any  effec- 
tive job  of  breaking  it  up.  Well  drills  were  used  outside 
the  cylinder,  and  the  iidulilcr  was  iiroken  up  with  a  heavy 


Fig.  v.     Two  \  ii:ws  of  rii:i;  Woek 

Left— Form  for  cuttiiiR  chamber  of  a  cylinder,  showins  vertical    reinforcing    rods    for    first,  section.      Right— Piers    3    aiul    -1 
north;    cast    abutment    partially    completed;    weslljound    main  track   and  construction  tracks  beyond  piers 


the  whole  again  carefully  leveled.  A  section  of  cylinder  10 
ft.  high  was  poured.    As  the  cylinder  was  (juite  top-heavy 

first  the  10-ft.  section  was  sunk  by  hand,  better  control 
being  thus  maintained.  The  earth  was  removed  by 
the  orange-peel  bucket  mentioned.  After  water  was  en- 
countered all  excavation  was  done  by  the  locomotive 
crane.  The  cylinders  were  all  constinicted  and  sunk  in  10- 
ft.  .sections. 

Neither  cylinder  for  Pier  2  encountered  any  ob.struc- 
tions  and  went  down  v.'ithout  difficulty  until  about  two 
feet  off  rock.  Sufficient  material  could  not  then  be  ex- 
cavated to  obtain  settlement  and  this  had  to  be  secured  by 
loading  them.  Their  cutting  edges  were  laid  July  (5, 
19M.  On  Aug.  29  each  was  two  feet  off  rock.  They  re- 
mained some  days  without  appreciable  settlement;  then 
they  were  loaded  with  stone  removed  from  the  old  center 
pier.  The  north  cylinder  remained  loaded  until  Sept. 
20,  1914,  when  it  was  one  foot  off  rock.  It  was  then  care- 
fully cleaned  out  and  filled  with  concrete.    The  south  cyl- 


charge  of  dynamite.  After  this  was  accomplished  and 
the  fragments  removed,  the  soil  rose  about  25  ft.  in  the 
cvlinder  and  could  not  be  pushed  back.  Eventually,  it 
was  found  neces.sary  to  apply  air.  Before  the  air  lock 
was  applied  the  cylinder  was  filled  with  water  and  the 
earth  excavated  to  the  level  of  the  cutting  edge.  The  air 
was  then  applied  and  the  -water  bailed  out.  Dredging 
then  proceeded  successfully  and  the  pier  reached  rock 
on  Dec.  26. 

The  south  cylinders  of  Piers  ;^  and  t  were  started  about 
the  same  time,  Aug.  8,  1914,  and  went  down  to  a  point 
about  12  ft.  above  rock  without  any  special  incident.  At 
this  point  Clyinder  4  South  stopped  and  did  not  settle 
further.  Cylinder  '3  South  eventually-continued  down  to 
a  point  5  ft.  above  rock  and  stopi)ed.  Continued  excava- 
tion had  no  effect  on  it,  and  it  eventually  developed  that 
a  seam  of  exceedingly  plastic  material  had  been  encoun- 
tered. After  about  150  cu.yd.  had  been  removed  excava- 
tion was  discontinued.     This  was  on  Nov.  3,  anil  about 
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noon  a  slight  subsidence  of  the  ground  in  the  vicinity  of 
the  cylinder  was  noticeable.  By  night  this  amounted  to 
5  in.  No  further  subsidence  occurred  until  Nov.  6,  when 
a  further  settlement  of  18  in.  took  jdace.  After  this  the 
subsidence  was  gradual,  reaching  a  ma.ximum  of  9  ft.  by 
Nov.  8.  The  main  tracks  were  affected  and  considerable 
work  was  required  to  keep  them  in  .serviceable  condition. 
The  most  serious  effect,  however,  was  that  the  movement 
of  the  eartli  toward  the  point  of  greatest  settlement  caused 
the  tipping  of  the  south  cylinder  of  Pier  4.  The  cylinder 
apparently  pivoted  on  the  very  compact  layer  of  the  gravel 
stratum  and  the  top  moved  to  the  northwest  so  it  was 
out  of  position  13%  in.  to  the  west  and  fli/g  in.  to  the 
north.  The  bottom  moved  in  the  opposite  direction  an 
amount  nearly  double  that  of  the  top.  This  was  the  cor- 
rect proportion  if  it  pivoted  on  the  gravel  stratum. 

While  waiting  for  the  air  equipment,  Cylinder  3  South 
settled  to  a  point  18  in.  from  the  rock.  By  careful  hand- 
ling, it  was  found  possible  to  complete  the  excavation  and 
dam  off  the  flowing  material  and  clean  out  and  fill  with 
concrete.    This  work  was  completed  Nov.  28,  1914. 

Immediately  after  this  cylinder  was  filled  heavy  tim- 
ber braces  were  placed  between  Cylinder  4  South  and  Cyl- 
inder 3  South  and  4  North.  In  addition  to  the  braces  35- 
ton  jacks  were  also  used,  and  the  whole  system  of  bracing 
continued  until  the  cylinder  straightened  up.  Wlien  ready 
to  apply  the  air  the  cylinder  was  filled  with  water  and  the 
soil  removed  to  the  bottom  of  the  cutting  edge  as  in  Pier 
3  North.  As  the  cylinder  showed  some  disposition  not 
to  settle,  it  was  loaded  with  90  tons  of  pig  iron.  The 
loading  was  eccentric  in  order  to  assist  the  process  of 
straightening.  After  the  air  was  applied  the  cylinder  sank 
without  difficulty  and  as  it  settled  it  straightened  up,  and 
is  now  phmib.     The  cylinder  was  filled  Jan.  25,  1915. 

Twenty  pounds'  air  pressure  was  used.  The  air  lock 
used  was  furnished  by  the  Union  Iron  Works,  Hoboken, 
N.  J.,  in  14  days,  from  a  special  design  furnished  by  the 
contractor.  The  cutting  edges  and  steel  forms  were  fur- 
nished by  the  Lackawanna  Bridge  Co.  The  work  was 
done  under  the  supervision  of  G.  J.  Ray,  Chief  Engineer 
of  the  Delaware,  Lackawanna  &  Western  R.R.,  A.  E.  Deal, 
Bridge  Engineer,  and  George  E.  Boyd,  Division  Engineer, 
by  Walter  H.  Gahagan,  contracting  engineer,  Brooklyn, 
N.  Y.  (Boyd  C.  Myers,  Superintendent  on  the  Job.) 
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By  H.  E.  Bilgeu* 


The  advent  of  the  motor  vehicle  upon  our  rural  public 
highways,  with  the  consequent  stimulus  that  has  been 
given  to  the  adoption  of  types  of  highway  improvement 
best  suited  to  withstand  this  new  character  of  traffic, 
presents  to  the  engineer  many  details  of  design  and  con- 
struction that  heretofore  have  not  required  much  con- 
sideration. 

One  of  the  details  that  are  demanding  more  and  more 
attention  each  year  is  the  matter  of  the  proper  crown, 
cross-slope  or  superelevation  of  the  pavement  on  curves. 
As  in  most  other  matters  of  engineering  design  or  con- 
struction, there  can  be  no  one  best  solution  of  the  problem, 
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inasmuch  as  the  governing  conditions  on  different  pieces 
of  work  may  bear  relatively  different  weights. 

Generally  speaking,  I  would  say  that  the  treatment  to 
be  administered  should  vary  with  the  type  of  the  pave- 
ment and  with  the  relative  amounts  of  motor  and  horse- 
drawn  traffic,  and  should  depend  upon  such  minor  con- 
siderations as  the  radius  of  the  curve  and  the  climatic 
conditions. 

This  matter  is  receiving  especially  careful  consideration 
in  Illinois,  inasmuch  as  for  practically  all  state-aid  road 
construction  vitrified  brick  and  portland-cement  concrete 
alone  have  been  adopted  up  to  this  time.  The  employ- 
ment of  these  costly  types  of  pavement  requires  for  the 
full  development  of  their  merits  that  all  matters  relating 
to  the  horizontal  and  the  vertical  alignment  of  the  pave- 
ment be  cared  for  just  as  accurately  as  though  the  work 
was  on  a  city  street. 

In  Illinois  the  popular  widths  of  brick  and  concrete 
pavements  are  10  and  18  ft.,  though  the  15-ft.  width  is 
destined  soon  to  surpass  these  in  point  of  mileage.  For 
other  types  of  construction  the  prevailing  widths  are  10, 
12  and  15  ft.;  but  the  12-ft.  width  is  losing  in  popularity. 
On  tangents  the  brick  and  the  concrete  pavements  are  de- 
signed with  a  1-in.  crown  for  the  10-ft.  widths  and  with 
a  2-in.  crown  for  the  18-ft.  widths. 

From  past  experience  it  would  seem  that,  all  matters 
considered,  the  most  satisfactory  treatment  of  these  types 
on  curves  is  to  carry  the  profile  of  the  center  line  and 
of  the  inner  edge  of  the  pavement  around  the  curve  with- 
out a  break,  but  to  elevate  the  outer  longitudinal  half 
of  the  slab  2  in.  for  the  10-ft.  pavements  and  4  in.  for  the 
18-ft.  ones.  On  the  inner  as  well  as  the  outer  longitudinal 
half  of  the  slab  the  convexity  of  the  surface  should  be 
avoided,  to  the  end  that  the  entire  portion  of  the  slab  that 
comes  upon  the  curve  may  be  a  surface  having  a  straight- 
line  top  on  any  cross-section. 

Gravel  and  macadam  road  surface  should  be  similarly 
treated  on  curves — that  is,  by  elevating  the  outer  longi- 
tudinal half  of  the  metaled  way  by  an  amount  equal  to 
twice  the  crown  on  tangents  for  the  particular  type  in 
question. 

Where  the  central  angle  of  the  curve  is  more  than  about 
30  deg.,  the  width  of  the  pavement  around  the  curve 
should  be  increased  by  some  30  or  40  jjer  cent.,  and  the 
pavement's  position  should  be  such  as  to  bring  its  inner 
edge  to  within  some  4  ft.  of  the  fence  corner,  necessitating 
the  inner  ditch  being  converted  into  an  underground 
drain. 

When  such  ])ressure  is  brought  to  bear  by  the  tax-pay- 
ing pulilic  as  to  require  the  engineer  to  construct  a  brick 
or  concrete  pavement  to  one  side  of  the  center  line  of 
the  traveled  way,  the  upper  surface  of  the  pavement  should 
be  flat  and,  of  course,  should  drain  to  the  nearest  side 
ditch. 

Occasionally  theoretical  arguments  are  advanced  for 
irowning.  or  rather  convexing,  the  upper  surface  of  the 
pavement  that  drains  to  one  side  only.  The  argument 
usually  put  forth  is  that  if  the  completed  surface  is  not 
convex  it  will  present  the  unsightly  appearance  of  be- 
ing concave.  This  is  merely  a  matter  of  construction. 
If  the  design  of  the  template  is  such  as  to  assure  against 
deflection,  I  have  not  yet  heard  advanced  a  worthy  argu- 
ment for  a  brick  or  concrete  "off-center"  pavement  with 
a  convex  surface. 


Jnly  S.    1915 
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111  iuiticipiiticin  (if  ;i  ilcllcction  of  tlie  ti'iii|ilalo  it  would, 
(if  ciuirsc.  lie  only  llic  |i:irt  of  wisdom  to  use  a  ti'inplato 
(•iir\('(l  loiiw'xiy  liy  at  Icnst  tiio  amount  ol'  the  oxpwtcd 
di'tlcrtion  ;  i)ut  tiio  use  ol'  a  temjilate  ol  quostioiiai)ie  rifjid- 
ity  is  rlcMi-ly  not  in  arcord  with  tiie  other  coiistnictiou 
n'(|uir('nu'iits  ol  i^nod  hi'i<k  and  conei'cte  pavements. 
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San  I<'raneisvo  lias  hccn  the  natural  rende/.vous  tliis 
year  of  many  and  varied  organizations,  so  that  it  is  a 
significant  I'aet  when  a  particular  society  can  maivc  it- 
self conspicuous  in  the  busy  life  of  the  Exposition  City. 
Thus  far  no  other  visitors  probably  have  been  .so  singu- 
larly honored  as  were  the  members  of  the  National 
Electric  Light  Association^  whicii  lield  its  thirty-eighth 
annual  convention  here  June  7  to  11.  An  imposing  and 
beautifully  illuminated  colonnade  was  specially  built 
for  them  in  the  downtown  section ;  at  the  Exposition 
grounds  a  night  was  appointed  in  their  honor  for  ex- 
ceptionally spectacular  fireworks  and  illumination  ef- 
fects. 

The  night  wonders  of  the  Exposition  are  essentially 
electrical,  and  every  deference  was  shown  to  the  men  of 
the  industry  which  made  them  possible;  on  the  other 
hand,  the  Exposition  was  particularly  pleasing  to  the 
convention  because  of  the  acknowledged  triumph  of  its 
illumination  as  a  beauty  feature,  and  on  every  hand 
warm  praise  was  given  to  the  designer,  W.  D'A.  IJyan, 
of  Schenectady,  N.  Y. 

Association  Work 

The  Connnittee  on  Organization  (George  Williams,  of 
New  York  City,  chairman)  reported  a  total  of  13,448 
members — an  increase  of  431.  The  treasurer  (W.  F. 
Wells,  of  Brooklyn,  N.  Y.)  reported  an  annual  income 
of  $136,327,  expenses  of  $122,811,  assets  of  $43,6(57,  and 
liabilities  of  $9420.  Expenses  and  income  of  the  con- 
vention were  $29,000  and  $27,000  respectively. 

The  chairman  of  the  Committee  on  Education,  Jolni  F. 
Gilchrist,  of  Chicago,  gave  a  brief  outline  of  the  com- 
mittee's activities.  It  was  intended  to  have  leading  men 
give  lectures  before  student  bodies,  and  likewise  to  have 
some  of  the  prominent  university  men  do  the  same  be- 
fore the  association.  It  was  purposed  also  to  establish 
courses  for  ambitious  college  graduates  desiring  to  enter 
the  electrical  industry,  and  especially  to  jirovide  vaca- 
tion work  for  students.  There  were  reported  262  stu- 
dents spoken  for,  most  of  the  work  being  in  the  com- 
mercial departments,  where  the  students  become  directly 
profitable  to  the  companies  employing  them.  Complete 
records  of  the  fitness  and  capacity  of  each  student  vn\l 
be  filed  with  tlie  committee. 

"Electrical  Prosperity  Week,"  to  be  held  by  the  Society 
for  Electrical  Development  Nov.  29  to  Dec.  4,  was  ex- 
plained to  the  association.  This  w'ill  be  the  closing  week 
of  the  Exposition,  and  every  effort  will  be  made  to  make 
the  week  a  memorable  one.  It  is  aimed  to  illuminate 
and  decorate  every  city  and  town  in  the  country. 

The  annual  report  of  the  Committee  on  Progress  (T. 
C.  Martin,  of  New  York  City,  sole  member)  stated  that 
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within  Ihc  hist  ."tO  years  ihc  net  earnings  of  jniblic  utilitii- 
had  been  8.r)  per  cent.,  conipareil  with  4.3  ]ier  cent, 
for  railroads  and  7.8  per  cent,  for  industrial  concerns. 
Kisk  of  receivership  had  been  0.3'!  per  cent,  for  public 
utilities,  compared  with  1.84  per  cent,  for  railroads  and 
2.1  |icr  cent,  for  industrial  concerns.  Tlie  increase  of 
net  earnings  of  gas  and  electric  companies  between  1907 
and  1911  was  (iO  per  cent.,  compared  with  5  per  cent. 
for  steam  railway.s. 

Tlie  report  discussed  tlie  .status  of  ninnicipal  owner- 
ship, stilting  tliat  while  the  total  iiumlier  of  electric 
iiuinjci]ial  stations  in  this  country  were  29.9  per  cent,  of 
the  total,  they  earned  only  7.7  j)er  cent,  of  the  gross 
income  of  the  industry,  whicli  was  $.303,116,000.  The 
municipal  ])lants  had  18.2  pur  cent,  of  thi'  estimated 
total  number  of  arc  lamps. 

Pi'ni.ir   Policy 

The  re])ort  of  the  Public  Policy  Committee  (W.  W. 
Freeman,  of  Cincinnati,  chairman)  commented  in  .some 
detail  on  certain  commission  decisions,  whicli  seemed 
to  show  greater  liberality  toward  utility  corporations  in 
the  rate  of  return,  protection  from  competition,  etc. 
It  was  stated  that  there  had  been  no  final  determination 
of  law,  by  any  high  court  in  any  state,  fixing  rates  for 
electric  service — all  the  decisions  being  in  cases  of  gas, 
water  and  transportation  concerns.  Protection  from 
competition  was  discussed  and  arguments  were  presented 
for  regulated  monopolies. 

In  a  paper  entitled  "Municipal  Hegulation  of  Public 
Utilities"  J.  H.  Roemer,  chief  counsel  of  H.  M.  Byllesby 
&  Co.  and  former  chairman  of  the  Wisconsin  Railroad 
Commission,  gave  a  lengthy  justification  for  state  con- 
trol of  utilities  being  preferred  to  local  regulation.  He 
charged  municipal  electric  plants  with  poor  .service  in 
general,  with  being  slow  to  respond  to  new  discoveries 
and  holding  to  crude  methods,  with  discrimination  in 
rates  as  flagrant  as  in  private  corporations,  and  with  poor 
bookkeeping  and  office  systems. 

"Public-Utility  Regulation  in  (jalifornia''  was  the  title 
of  a  forceful  address  by  Max  Thelen,  president  of  the 
California  Railroad  Commission.  One  of  the  difficulties 
lie  described  was  in  regulating  rates  where  one  company 
supplied  as  many  as  17o  cities  and  towns  with  various 
classes  of  service.  He  al.so  reviewed  the  policy  of  the 
state  in  the  matter  of  extensions  which  would  have  to  be 
made  in  all  fields  which  the  companies  claimed,  before  any 
protection  again.st  competion  could  be  given.  The  com- 
mission aims  to  safeguard  utility  securities  so  that  an 
investor  anywhere  in  the  country  may  be  reasonably  safe. 
This  has  helped  to  promote  the  sale  of  local  securities 
within  the  state.  Several  millions  of  dollars  in  stock 
of  the  Pacific  Gas  &  P^lectric  Co.  have  been  so  disposed 
of  at  a  cost  of  65c.  per  share,  compared  with  the  50 
per  cent,  discount  which  at  times  had  been  demanded  by 
brokers  for  selling  securities. 

New  Officers 

The  following  oiliccrs  were  elected  for  the  ensuing 
year:  President,  E.  W.  Lloyd,  Chicago;  vice-presidents, 
H.  A.  Wagner,  Baltimore;  W.  F.  Wells,  Brooklyn;  R.  H. 
Ballard,  Los  Angeles,  and  R.  S.  Orr,  Pittsburgh;  treas- 
urer, W.  H.  Atkins,  Boston;  secretary,  T.  Coinnierford 
Martin,  New  York. 
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Sim  Soft  SaM 
By  C.  W.  Staniford* 


In  Engineeking  News,  July  23,  1914,  iu  a  view  simi- 
lar to  Fig.  1,  there  were  shown  two  sets  of  foundation 
piles  loaded  with  concrete  blocks  as  a  test  for  an  actual 
loading  in  the  soft  silt  of  the  North  River  at  New  York 
City.  The  pier  being  built  at  this  i^he  (West  46th  St.) 
presents  two  opposite  conditions  of  foundation,  in   that 


7 Blocks,  eacfy 
35   Tons 


Foundation  No.  Z  Foundation  No.  1 

Fig.  1.    2oO-ToN  Pile  Tests  in  North  River 

the  inner  end  is  being  closed  by  a  sheetpile  coflEer-dani 
inside  of  which  the  solid  rock  is  to  be  blasted  to  a  depth 
of  44  ft.  below  mean  low  water;  while  e.xtendiug  from 
the  coffer-dam  outshore  the  solid  rock  gradually  dips 
so  that  at  the  pierhead  line,  1000  ft.  from  the  bulkhead 
line,  the  rock  is   150  ft.   below  mean  low  water.     The 
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!< _ 3c': B d  'iO-ft  Fall 

Pile    with     Lagging 

Fig.  2.    Layouts  of  Pile  Tksts  and  Dktails  of  Piles 


overlying  material  is  a  soft  silt  furnishing  no  bearing 
capacity  for  an  ordinary  pile  of  the  longest  length. 

Experience  in  founding  the  columns  for  double-deck 
steel  sheds  with  their  heavy  loads  indicated  that  the  stand- 
ard lagged  piles,  arranged  in  groups  and  capped  with 
the  form  of  grillage  generally  used,  would  perform 
the  required  service  with,  safety.  However,  in  order  to 
produce  these  foundations  at  a  minimum  cost  and  to  re- 
duce the  expense  of  lagging,  it  was  the  desire  for  this  pier 
to  create  a  foundation  with  as  few  lagged  piles  as  possible 
and  to  arrange  them  in  the  most  economical  manjier 
to  produce  the  best  carrying  result.  Therefore  the  first 
foundation,  called  "Foundation  No.  1,"  was  designed  and 
placed  so  that  every  other  pile  was  provided  with  four 
pieces  of  lagging,  consisting  of  5x6-in.  sticks,  30  ft. 
long,  bolted  to  the  pile  as  shown  in  Fig.  2. 

On  account  of  the  large  settlement  in  this  foundation, 
another  group  of  piles,  each  pile  of  the  group  being  pro- 
vided with  lagging  and  the  spacing  being  increased  so  as 
to  spread  the  load  over  a  larger  area,  was  designed  and 
subjected  to  test.  This  is  labeled  on  the  drawing,  "Foun- 
dation No.  2." 

Each  foundation  was  subjected  as  soon  as  built  to  the 
maximum  theoretical  load  of  about  230  tons,  the  loading 
being  made  with  concrete  blocks  to  be  used  elsewhere  in 
the  harbor.  This  second  foundation  also  showed  large 
settlement  in  the  first  60  days,  but  thereafter  the  settle- 
ment became  less  than  that  shown  for  Foundation  No.  1, 
until  at  the  completion  of  the  test,  when  both  appeared 
to  have  come  to  rest,  there  was  a  difference  in  settlement 
of  about  3  in.  The  total  settlement  for  Foundation  No. 
1  was  about  11 1/^  in.  and  for  Foundation  No.  2  about  8i/i 
in.     The  log  of  the  settlement  is  given  in  Fig.  3. 

Inasmuch  as  the  load  which  these  foundations  have  to 
carry  will  be  gradually  applied  during  the  construction  of 
the  pier  and  the  erection  of  the  steelwork  for  the  shed, 
and  also  as  the  maxinmm  theoretical  load  may  never 
be  realized  except  possibly  for  short  intervals  of  time, 
it  was  expected  that  these  fully-lagged  piles  would  become 
so  thoroughly  set  and  incorporated  in  the  supporting  bot- 
tom that  little,   if  any,  settlement  would   occur   if  the 
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Fig.  3.    Log  of  Pile  Tests 


July  8,    l>)l.j 


ENUIN  KKIM  .\(;     X  K  W  S 


77 


fouiKlations  were  designed  as  shown  on  the  diagram  lor 
Foundation  No.  3.  Accordingly,  all  colunni  foundations 
for  this  pier  requiring  long  piles  in  soft  bottom  were  thus 
designed;  that  is,  using  fully-lagged  piles  with  the  larger 
spacing  between  piles. 

Before  having  the  benelif  of  flicse  actual  long-time  tests 
to  a  quiescent  state  of  settlement,  the  department  con- 
structed the  nine  Chelsea  Piers  in  similar  material,  and 
at  the  present  time,  after  about  seven  years  of  use  with  the 
heaviest  loadings,  the  settlement  is  not  discernible  with 
the  eye;  there  has  been,  however,  an  actual  settlement  of 
about  3  in.  detected  by  instrumental  observation.  As  the 
result  of  this  recent  test  and  the  use  of  grillages  as  out- 
lined in  Foundation  No.  2,  it  is  expected  that  the  settle- 
ment in  the  4(ith  St.  Pier  will  be  less,  ami  in  any  event 
that  it  will  be  synnnetrical. 

The  4(ith  St.  Pier  is  being  constructed  by  llolbmok, 
Cabot  &  KoUins,  Inc.,  for  the  Department  of  Docks  antl 
Ferries  of  New  York  City,  under  the  direction  of  R.  A.  C. 
Smith,  Commissioner,  K.  C.  Harrison,  First  Deputy 
Commissioner,  and  C.  W.  Staniford,  Chief  Engineer. 
A.  J.  Bryson  is  in  cbarge  for  tlie  contractors. 

PesagEa 

From  a  standard  specification  for  ])crroratcd  radial- 
brick  cliimueys  prepared  for  its  clients  by  the  M.  W. 
Kellogg  Co.,  ilO  Cedar  St.,  New  York  City,  the  follow- 
ing three  items  of  instruction  and  explanation  are  se- 
lected as  being  of  especial  interest: 

Lining  for  Brick  Chimneys. — Tlie  lieight  of  the  lining  for 
chimneys  is  found  in  the  foHowing  manner:  For  ordinary 
conditions,  where  the  temperature  does  not  exceed  SOO  deg. 
F.,  the  lining  should  be  approximately  one-fifth  the  height 
of  the  chimney;  above  SOO  deg.  and  below  1200  deg.,  one-half 

Lengths   ond  Thicknesses    cf  Walls   of   Rod  id  I    Brick  Column 
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TABLE  OF  BOTTOM  DIAMETJiRS  OF  RADIAL-BRICK 

CHIMNEYS 


with  a  lV4-ln.  platlnum-covorod  tip.  Thoy  should  bo  anehoieil 
at  Iho  top  of  the  column  and  extend  from  the  bottom  of  Iho 
corbeling  upward.  The  lower  ends  of  the  points  are  con- 
nected by  a  copper  cable  which  encircles  the  chimney.  From 
this  loop  a  H4-ln.  7-strantl  No.  10  Stubs'  Kago  copper  cable  is 
carried  down  the  side  of  the  chimney  and  connected  to  a 
copper  ground  plate  of  the  thrcu-winged  typo.  On  the  way 
up,  the  cable  Is  anchored  every  7  ft.  with  brass  anchors, 
which  support  the  weight  of  the  cable.  The  ground  plate  Is 
burled  by  the  foundation  contractor  at  the  time  the  founda- 
tion Is  built. 

Wall  tiiicknesses  of  chimneys  are  obtained  from  tlie  ac- 
companying diagram.  The  table  shown  below  is  offered 
for  use  in  quickly  determining  the  maximum  outside  di- 
ameter of  the  chimney  at  the  ba.se,  for  various  heights 
and  inside  diameters. 


edl°Coin\crefte  Ties  after 
Seirvace 

After  several  years'  service  in  main-line  track  on  the 
Penn.sylvania  R.R.  the  Riegler  type  of  steel-incased 
reiuforced-concrete  tie  has  been  reported  on   by  the  Tie 


liii:(ii,i:i{   CoNciiioTK  and   Stekl  Ties  on 
Pennsylvania  Thaok 

ncricMii  Fleet ric  Railway  Association 

All   the   ties  are   still   in   good  condition   and   giving  satis- 
factory service,  with  no  apparent  depreciation  (after  6Vi  yr.). 


Height  of 

[utemal  Diameter  at  Top 

Chimney 

3 

3'6" 

4' 

4'6" 

5' 

5'6" 

6' 

6'6" 

7' 

7'0" 

8' 

8'6" 

9' 

9'0" 

IC 

in  ft. 

Diameters  in 

Feet  at  Bottom  of  Column 

75 

7 

42 

7 

69 

7.96 

8.46 

8.96 

9.46 

9.96 

80 

7 

so 

8 

04 

8.27 

8.70 

9.13 

9.58 

10.02 

85 

8 

is 

8 

38 

8.58 

S.95 

9.31 

9.70 

10.08 

90 

8 

57 

8 

73 

8.88 

9. IS 

9. 48 

9.81 

10.13 

95 

8.95 

9 

07 

9.19 

9.43 

9.66 

9.93 

10.19 

100 

9 

33 

9 

42 

9.50 

9.67 

9.83 

10.04 

10.25 

10.75 

11.25 

11.75 

12.25 

105 

9 

70 

9 

7S 

9.85 

10.03 

10.21 

10.38 

10.55 

11.03 

11.50 

11.93 

12.40 

110 

10 

06 

10 

13 

10.20 

10.40 

10.60 

10.73 

10.85 

11.30 

11,75 

12.15 

12.55 

115 

10 

43 

10 

49 

10.53 

10.77 

10. 9S 

11.07 

11.15 

11.58 

12.00 

12.33 

12.70 

120 

U) 

79 

10 

85 

10.90 

11.14 

11.37 

11.41 

11.45 

11.85 

12.25 

12.55 

12.85 

125 

11 

16 

11 

21 

11.25 

11.50 

11.75 

11.75 

11.73 

12.13 

12.50 

12.73 

13.00 

13,50 

14.00 

14. 50 

15  00 

130 

11.65 

11.88 

12.10 

12.12 

12.13 

12.47 

12.80 

13.09 

13.37 

13.  SO 

14   22 

14.09 

15.15 

135 

12.03 

12.25 

12.45 

12.48 

12.51 

12.81 

13.10 

13.42 

13.73 

14.  OS 

14  43 

14.87 

15  30 

140 

12.45 

12.63 

12.80 

12.85 

12.90 

13,15 

13.40 

13.75 

14.10 

14.38 

14  65 

15.05 

15  45 

145 

12.85 

13.00 

13.15 

13.22 

13.2; 

13.49 

13.70 

14.08 

14.46 

14.66 

14.86 

15  23 

15  60 

ISO 

13.25 

13.38 

13.50 

13.58 

13.66 

13.83 

14.00 

14.42 

14.83 

14.96 

15.08 

15.42 

15  75 

.     155 

13.58 

13.73 

13.87 

13.97 

14.00 

14.18 

14.30 

14.68 

15.06 

15.19 

15.31 

15  61 

15  91 

160 

13.92 

14.08 

14.23 

14.35 

14.46 

14.53 

14.60 

14.95 

15. 30 

15.43 

15.55 

15.81 

16  07 

165 

14.25 

14.43 

14.60 

14.73 

14,80 

14.88 

14.90 

15.22 

15.53 

15.66 

15.78 

16.00 

16  22 

170 

14.59 

14.78 

14  96 

15.11 

15.26 

15.23 

15.20 

15  49 

15.77 

15.90 

16.02 

10.20 

16  38 

175 

14.92 

15.13 

15.33 

15.50 

15.66 

15.58 

15.  .50 

15.73 

16.00 

16.13 

16  25 

16.40 

16  54 

180 

15.80 

16.05 

16.30 

16.40 

16.50 

16.65 

16.80 

185 

16.10 

16.35 

16.60 

16.68 

16.75 

16.91 

17.06 

190 

16.40 

16.65 

16.90 

16.95 

17.00 

17.16 

17.31 

195 

16.70 

16.95 

17.20 

17.23 

17,25 

17.41 

17.57 

200 

17.00 

17.25 

17.50 

17.50 

17.50 

17.67 

17.83 

205 

17.80 

17.98 

18.16 

210 

18.10 

18.30 

18  50 

215 

18.40 

18.62 

18.83 

220 

18.70 

18.94 

19.17 

225 

19.00 

19.25 

19  50 

the   total   height;   above   1200   deg.   and   below   2000   deg.,   fuH 
height. 

Protection  against  Lightning. — For  lightning  protection 
two  points  are  the  minimum  for  any  chimney  of  diameter 
up  to  5  ft.  Above  this,  one  point  should  be  added  for  every 
2  ft,  in  diameter  or  fraction  thereof.  The  points  of  the  con- 
ductor  should   be   of  copper    3.4    in.    in   diameter   by    S   ft,  long. 


The  action  of  these  ties  under  traffic  shows  that  there  is  con- 
siderably less  deflection  of  the  track  than  the  adjacent  wood- 
tie  track.  No  separate  records  of  cost  of  maintenance  have 
been  kept.  The  opinion  of  the  surpervlsor  is  that  much  less 
work  is  required  for  both  line  and  surface  than  with  wood 
ties.  An  average  traffic  of  about  70  trains  per  day  passes 
over  this  track   (GO  passenger  and  10  freight). 
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It  will  be  remembered  that  the  tie  ((lespril)ecl  in 
Engineerinu  News,  Feb.  17,  1910)  has  a  concrete  body, 
with  a  curved  steel  plate  on  each  side,  the  plate  being 
connected  at  the  top  and  bottom  by  transver.se  riveted 
straps.  Tlie  rails  rest  on  flat  steel  tie-plates  and  are 
secured  by  tlirough  bolts  and  clips,  the  bolt-heads  lying 
in  pockets  in  the  bottom  of  the  tie.  Two  bent  steel  rods 
are  embedded  in  the  concrete. 

The  depth  is  7  in.  and  the  widtli  0%  in.  on  the  flat, 
or  12  in.  over  the  cnrved  sides.  The  width  and  t'onn  of 
section  are  claimed  to  give  such  a  large  bearing  that 
the  1.)  ties  used  under  one  rail  lengtli  are  as  efficient  as 
the  18  wood  ties  per  rail  used  elsewhere  in  the  track; 
while  the  curved  sides  are  believed  to  prevent  any  tendency 
of  the  ties  to  slew  in  the  ballast.  Owing  to  the  stiffness 
of  the  tie,  further  bearing  lan  be  given  by  increasing 
its  length. 

Tlie  weight  is  about  800  to  850  lb.;  but  the  inventor 
says  this  causes  little  inconvenience  in  handling  when 
proper  tools  are  used,  while  it  adds  to  the  stability  of  the 
track.  The  eo.st  of  the  ties  is  not  given.  The  annual 
cost  for  ties  per  mile  of  track,  with  a  uniform  support- 
ing area  of  80  sq.ft.  per  rail  length,  is  given  as  follows 
in  a  statement  prepared  by  the  inventor:  Concrete  ties 
(IG  per  rail),  $875  jjer  mile  per  year;  untreated  oak 
ties  or  inferior  treated  ties  (20  per  rail),  $1196  and  $1286 
respecti\ely.  The  life  of  the  concrete  tie  is  estimated 
at  20  or  15  years  for  roads  of  medium  and  heavy  traffic, 
as  against  9  or  G  years  for  wood  ties  \inder  the  same 
conditions. 


Stleels  "Used  h)^  "Uo  So  IR®cIlsi° 
2H&si.tta©ini  Ses'vSc© 

Materials  used  in  the  construction  of  semicircular  metal 
flumes  are  of  nmch  importance  to  the  United  States  Rec- 
lamation Service.  Their  life  is  determined  principally 
by  the  rapidity  of  corrosion.  Galvanizing  will  prevent 
corrosion  for  a  certain  time,  but  a  base  metal  of  superior 
resistance  would  be  of  distinct  value.  No  conclusive  evi- 
dence has  been  received  which  justifies  the  claim  that 
any  one  of  the  special  products  on  the  market  has  any 

CHEMICAL  ANALYSES  OP  TEST  SHEETS:  U.  S.  R.   S. 
x'ure  Irons"  Steels 

No.  1  No.  2  No.  3         No.  4 

Silica    0.071G  0.0294  0.0235        0.0317 

Sulpliur    0.0424  0.0400  0.04S)0        0.0414 

Mangane.se     0.4330  0.1730  O.S070        0.S640 

I'liosphorus    0.0296  0.0222  0.1314        0.0352 

(Carbon    (total)    0.1100  0.0S26  0.0901        0,1500 

Copper    0.1020  0.0505  0.0307        0.2022 

LOSSES  (PER  CENT.  OF  WEIGHT)  ON  EXPOSURE:  UNITED 
STATES  RECLAMATION  SERVICE   TEST  SHEETS 

Galvanized     Ungalvanized 

No.    1     (pure    iron) 1.23  4.53 

No.    2    (pure    iro.n) 1.41  3.07 

No.    3     (steel) 1.32  2.7fi 

No.    4     (steel) 1.44  2.79 

RELATIVE  LOSS  (LOWEST  TO  HIGHEST);  UNITED  ST.A.TES 
RECLAMATION  SERVICE  TEST  SHEETS 
Project  Galvanized  Ungalvanized 

Belle    Fourcho    No.  (1  and  4),  3,  2       No.  3,  4,  2,  1 

Carlsbad     No.  2.  1,  3.  4  No.  2,  4,  3,  1 

Sun    River    No.  (2  and  4).  1,  3        No.  4,  3.  2.  1 

Uncompahgre    No.  (1,  2  and  3),  4        No.  4,  3,  2,  1 

Average    No.  1,  3,  2,  4  No.  3,  4,  2, 1 

positive  superiority  over  ordinary  commercial  grades  of 
iron  and  steel  under  conditions  of  use  that  obtain  on  our 
projects. 

J.  Y.  Jewett,  cement  expert,  has  tabulated  the  results 
of  observations  on   12.\24x^\j-in.  test  .si^ecimeus  exposed 


on  four  different  projects  where  the  destructive  action  of 
alkali  has  been  pronounced.  All  specimens  on  any  one 
project  were  exposed  the  same  length  of  time,  but  the  tests 
varied  from  10  to  13  months  on  the  different  projects. 
The  figures  are  given  in  the  appended  tables. — I.  C. 
HARiiis,  Engineer  in  Charge  of  Inspection  of  Materials, 
in  the  EcdaiiKiHtni  Record,  Jlay,  1915. 


©f  im\ 


Bv  Led.n.vhd  Goodday* 

As  bridge  engineer  of  the  South  Australian  Govern- 
ment many  years  ago  I  had  charge  of  the  erection  of  a 
half-mile  iron  bridge  over  the  Murray  River  and  swamps, 
at  Edwards  Crossing,  5G  mi.  from  Adelaide.  It  was  in 
the  bush,  and  we  did  not  have  many  uptodate  facilities. 


Fig.  1. 


Home-Made  Excavator  Bucket  Designed  and 
BiiL'j'  BV  Leonard  Goodday  in  1877 


To  those  who  may  some  day  be  similarly  situated  the 
following  should  be  interesting. 

The  main  bridge  was  composed  of  five  120-ft.  spans 
across  the  river,  for  which  piers  were  built  comprising 
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two  7-ft.  diameter  lylinder.s  each.  Tlie  rest  of  the  liridj;e 
was  of  60-ft.  spans  on  piers  made  of  two  31^-ft.  cylinders 
each. 

For  siiikiiiir  tlie  smallci-  cylinders  some  type  of  special 
e.\eavator  had  to  be  designed.  The  kind  of  grab  bucket 
usually  made  in  those  days  was  hexagonal  in  plan,  wliich 
gave  it  somewhat  greater  spread,  but  less  capacity 
tlian  was  desired.  It  was  therefore  decided  to  build  a 
bucket  circular  in  plan,  with 
iiiily  two  leaves,  so  as  to  have 
I'cwer  working  parts. 

The  cylinders  were  liiA  ft. 
in  external  diameter  and 
11/4  in.  thick,  with  inside 
sleeve  joints,  leaving  only  ;{ 
ft.  I  in.  clear  at  the  joints. 
The  e.xternal  diameter  of  the 
I  bucket  was  about  2  ft.  9  in. 
^^  Fig.  1  is  from  a  photograph 
of  the  bucket  and  Fig.  3  is  a 
sketch  showing  its  clearance 
in  the  cylinder. 

To  obtain  proper  curves 
for  the  leaves  se\eral  bar- 
iron  templates  were  made  of 
horizontal  and  vertical  cross- 
sections,  and  with  the.se  as 
guides  a  die  was  cut  in  the 
rock  of  a  nearby  quarry. 
Using  the  die,  %-in.  iron 
plates  heated  red  hot  were 
beaten  to  shape  by  ham- 
mering. 

The  links  for  closing  the 
leaves  were  %x2-in.  bar 
iron,  two  to  each  leaf.  The 
center  rod  was  2%  in.  in 
diameter,  working  in  a 
sleeve  as  shown,  with  lugs  at 
the  lower  end  for  connection 
with  the  links.  The  liuks 
were  fastened  to  the  leaves  by  two  angle-  or  bracket- 
lugs  to  each  link.  The  upper  end  of  the  center  rod  had  a 
collar  stop  and  a  shackle  for  the  chain  lift. 

The  frame  of  the  bucket  was  a  heavv'  iron  ring,  to  which 
the  leaves  were  hinged.  Three  arms  on  the  top  of  the  ring 
held  the  guide  sleeve;  they  were  also  the  points  at  which 
chains  were  attached,  forming  a  three-chain  sling  by 
which  the  bucket  was  lowered.  For  additional  strength 
the  leaves  were  shod  with  forgings  as  shown. 

The  amount  of  material  raised  at  each  lift  was  about 
0.44  cu.yd.,  as  against  0.27  cu.yd.  if  a  bucket  of  hexagonal 
shape  had  been  used.  There  were  33  pairs  of  cylinders 
sunk  at  varying  depths  from  15  to  90  ft.  The  total  ma- 
terial excavated  was  about  1490  cu.yd.,  requiring  3387 
lifts,  as  against  5731  which  would  have  been  required 
with  a  hexagonal  bucket,  which  meant  a  saving  in  lalior 
of  40.9  per  cent. 


Fig.  2.     Sketch  of  Exca- 
vator Bucket  Showing 
Clearance  in   Foun- 
dation Cylinder 


Comparative  Costs  of  Guard 

Rail  and  Wide  Fills  on 

HigHvirays 

The  general  statement  is  made  in  a  well-knowni  high- 
way engineering  handbook  that  a.  1  on  4  slope  on  the 
sides  of  a  road  fill  is  cheajjer  than  1  on  V/,  slope  with 
guard-rail  protection,  until  a  fill  of  7  ft.  is  reached. 

There  are,  however,  a  number  of  elements  entering  this 
problem   whicii   mu.st  be  allowed   for  before  a   definite 
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Iron  Strap 


Standard  Guard  Kails  of  the  Massachusetts 
Highway  Commission 

decision  can  be  reached.  To  take  account  of  these 
varjing  conditions  and  yet  avoid  computation,  J.  A. 
Johnston,  Division  Engineer  of  the  Massachusetts  High- 
viay  Commission  at  Springfield,  Mass.,  has  prepared  the 
accompanying  table  and  curve. 

The  table  and  curve  together  give  the  approximate 
cost  of  the  extra  fill  (from  borrow)  required  by  a  4  on  1 
slope,    compared    with   the   cost   of   both    standard    and 


0^  1  2,3  r 

Cu.  Yd.  Borrow  required  Addi+ional  -ho  l|:1  Slope  +0  make 

4=1  Slope  (on  Level  Ground) 


Cost  of  Borrow  per  Cu.Yd. 

Cost  of        (        D   „*•  /  SC 

Guard-  ^"=*'<=        1 

rail  1  1 


TABLE  OF  comparative  COSTS  OF  GU.\RD  RAIL  AND  FILL 
$0.40     $0.45     $0.50     $0.55     $0.60     $0.65     $0.70     $0.75     $0.80     $0.90     $1.00     $1.10     $1.20     $1 . 


2.2 
2.6 
3  0 
3.3 


1.3 
1.6 
2.0 
2.3 


0.9 
1.2 
1.4 
1.7 


OS 
I.O 
1.3 
1.5 


0.7 
0.8 
1.0 


0.6 
0.7 
0.9 


0.5 
0.7 
0.8 
1.0 


$1.40 

$1.50 

0  5 

0  4 

0  6 

0  6 

0.7 

0.7 

0.8 

OS 

1.0 

0  9 

xhich  can  be  paid  for  by  the  sinking  fund  necessary  to  coostnict,  maintain,  and  reconstruct  guard  rail  (at  indicated  unit  piices). 
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rustic  oriiard  rails  (see  accompauyiiiL;'  ilhisi  rations), 
wliieh  are  required  with  a  II/2  o"  '  slope  lill.  For 
example : 

Cost  of  borrow  =  50e.  per  rn.vil. 
Cost  of  guard  rail  ^  30e.  per  lin.l't. 
In  the  table  the  number  of  cubic  yards  of  borrow  at 
50c.,  wliich  is  equivalent  in  value  to  one  linear  foot  of 
ouard  rail  at  30c.,  is  found  to  be  8.3.  The  depth  of 
lill  (shoulder  to  toe)  which  can  be  made  liy  2.3  cu.yd. 
borrow  pur  liu.ft.  is  found  from  the  curve  as  iii(li(atc<l 
hy  the  dotted  line.     Depth  =   7.8  ft. 

sia©5r®  Inloftelo  A.ttIla.jratLac  Citls'' 

The  construction  of  the  new  reinforced-concrete  Tray- 
more  Hotel  at  Atlantic  City,  N.  ,1.,  the  design  of  which 
u-as  described  in  Engineering  News,  July  1,  1915,  is 
noteworthy  for  the  combination  of  very  rapid  work  and  a 
most  complicated  design.  The  old  building  was  vacated 
on  July  1,  1914,  and  the  site  cleared  by  Sept.  1,  when 
construction  on  the  new  hotel,  a'  structure  covering  14l)x 
.'iSO  ft.  on  its  lower  floor  plan  and  rising  to  18  stories, 
was  started.  Although  much  finishing  work  yet  remains 
to  bo  done,  the  hotel  was  opened  June  1,  1915,  and  in  the 
last  week  in  June  was  sufficiently  near  completion  to 
lutuse  practically  all  of  the  500  who  attended  the  meeting 
of  the  American  Society  for  Testing  Materials,  in  addition 
to  the  regular  guests. 

The  site  is  peculiarly  disadvantageous  for  the  delivery 
I  if  materials.  It  is  at  the  ocean  end  of  a  narrow  street 
and  immediately  on  the  Boardwalk,  which  cannot  be  used 
for  haulage.  It  was  necessary  to  bring  in  all  material 
liy  trucks  which  had  to  turn  in  the  dead-end  made  by  the 
Boardwalk  and  return  along  the  same  street. 

The  whole  concreting  was  controlled  from  two  plants 
of  similar  design  located,  as  shown  in  Fig.  1,  along  the 
street-side  of  the  building.  The  details  of  one  of  the 
]ilants  is  .shown  also  in   Fig.   1.     If   was  loeati'd  sn  that 
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street  and  dump,  through  screening  gratings,  into  the  boot 
of  bucket  conveyors  which  would  raise  the  sand  on  onr 
side  and  the  stone  on  the  other  to  bins  above.  From  these 
bins  gate-controlled  hoppers  permitted  the  dropping  of  the 
aggregate  to  1lie  nii\ei'  below,  wbcnee  the  mixed  concrete 
was  dumped  iiilo  the  i'le\ator  and  carried  to  the  chute  to 
1)0  spouled  1(1  its  i'e(Hiiied  location.  All  of  the  moving 
parts  wei'e  di'i\cii  liy  an  electric  motor. 

The  elevating  towers  were  of  very  substantial  design, 
approximately  6x8  ft.  in  plan  and  256  ft.  high,  so  thai 
concrete  could  be  spouted  to  the  top  of  the  dome,  which 
is  about  230  ft.  above  the  street.  The  towers  were  of  tim- 
ber and  the  height  was  added  to  as  the  building  rose,  wire 
guy  lines  being  used  to  insure  stability.  For  a  part  of  the 
time  each  tower  was  ]n-ovided  with  two  chuting  equip- 
ments, as  shown  in  the  view  in  Fig.  2,  so  that  work  could 
be  carried  on  siniullaiieously  at  different  elevations.  The 
towers  also  were  equipped  with  30-ft.  booms  for  handling 
lumber. 

The  floors  were  so  large  that  the  spouts  could  not  eon- 
tr<il  the  whole  area,  particularly  as  the  building  rose  and 
the  spouting  angle  was  reduced;  so  the  concrete  was 
spouted  to  well  located  hoppers  on  each  floor  and  delivered 
by  concrete  carts.  A  small  quantity  was  deposited 
directly  from  I  he  spouts. 

Most  of  the  concreting  was  done  in  winter  and  as  a  pre- 
caution against  freezing,  the  material  bins  were  heated  by 
steam  coils.  The  water  was  also  heated,  and  immediately 
after  the  centering  was  completed  for  the  different  floors, 
and  before  concrete  was  ])laced,  the  floors  were  entirely 
inclosed  with  tarpaulins.  Salamanders  were  placed  under 
the  centering  and  the  temperature  was  kept  constantly 
at  50  deg.,  until  the  concrete  was  about  seven  days  old. 
Immediately  alter  tlii'  concrete  was  placed  it  was  covered 
with  salt  hay. 

The  eoiK'rete  was  made  from  a  washed  bank  sand  and 
graded  pebbles  of  maximum  =;4"'"-  diameter,  both  of  ex- 
ceptionally good  ipialiiy.  Some  of  the  test  cubes  taken 
from  the  concrete  when  being  deposited  showed  as  high 
i|.in.  ill  compression  in  seven  days  and  the 
average  of  such  tests  was  about  2000  lb. 
per  sq.in. 

The  foundations,  of  short  timber 
piles  grou|)ed  under  concrete  caps,  were 
very  difficult  to  build  on  account  of  the 
water-bearing  nature  of  the  ground, 
which  is  beach  sand  with  the  water  sur- 
face only  a  foot  or  so  below  the  street 
level.  It  was  necessary  to  sheetpile 
around  each  footing,  or  group  of  foot- 
ings, and  to  keep  pumps  going  continu- 
ously until  the  concrete  was  all  depos- 
ited. Some  of  the  excavation  for  these 
footings  was  made  with  a  sand  pump. 
During  the  first  part  of  the  construc- 
tion both  day  and  night  shifts  were 
worked  in  building  the  centering,  and 
during  that  period  there  were  from  100 
to  140  carpenters  in  the  day  shift  and 
from  60  to  70  laborers  helping  them. 
The  night  gang  consisted  of  from  30 
to  to  carpenters  and  about  20  laborers. 
When  the  job  was  a  little  over  half 
done,  llie  local  labor  unions  refused  to 
allow  the  car]ienters  to  work  on  niglit 
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Fig.  2.    Conchktixg  Plant  and  Chuting  Towek  at  a 
Low  Height  ;  Two  Chutes  From  Tower 

sliift.  It  was  possible  to  increase  the  regular  day  shift  of 
carpenters  hy  about  20  men,  so  that  after  the  uight  gang 
was  discontinued  the  day  gang  consisted  of  from  15(1  to 
160  carpenters.  The  concrete  was  placed  either  day  or 
night,  as  fast  as  the  forms  were  ready  to  receive  it. 


Willi  this  I'onr  and  ilie  u(|iii|)nient  noted  some  very 
s])cody  work  was  doiif.  Tiie  •<lati's  of  the  coniidi'tion  of 
the  various  parts  of  the  concrete  work  are  us  follows: 
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South  Dome Apr.   24 

The  contract  for  the  building  was  held  ijy  Crainj)  & 
Co.,  of  Philadelphia,  Penn.,  and  all  of  the  work  was  done 
by  them  under  the  general  direction  of  F.  V.  Warren  of 
the  company.  The  architects  for  the  hotel  were  Price  & 
McLanihan,  and  the  engineers,  Otto  IT.  Geiitiier,  Jr.,  and 
F.  Dickinson  Shaw,  associate  engineers,  all  of  Philadel- 
i)hia. 
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In  these  days  of  elaborate 
plicated  specifications,  etc., 
to    see    how    crudely    a    sue 
The   whole   apparatus   used 
Connecticut  state-aid  road, 
views,   were   a   tar  kettle,   a 
barrows,  rakes,  .shovels,  pails 
by  hand.     With  this  simple 
dozen  or  fifteen  men  a  3-in. 
placed  on  an  old  macadam  s 
and  more  than  that,  the  new 
five  years  by  a  cash  deposit 

The   contractor   for   this 
Ayer,  Mass.,  who  has  spent 
\\alks    and    tar   pavements. 


roadniaking  a])paratus,  corn- 
it  is  occasionally  refreshing 
cessful    road    can    be    built. 

in  the  construction  of  the 
shown  in  the  accompanying 
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.similar  in  t'onstriu-tion  mihI  looks  to  thu  old-fashioned 
city  tar  side-walk,  but  lie  luus  built  many  miles  of  them 
on  city  and  town  streets  and  state  roads,  and  has  snc- 
cessfully  gnaranteed  them  with  eas.h.  ]\Ir.  Farnsworth 
builds  tlie.se  pavements  under  the  trade  naane  of 
"Ma-Drite."  They  are  not  patented ;  indeed,  the  con- 
tractor frankly  informs  lis  that  they  are  nothing  else 
than  tiie  "old  tar-conerete  crosswalks  laid  throughout 
New  England  for  50  or  60  years." 

The  formula  for  their  construction  is  as  follows : 

On  the  subgrade  place  3  in.  of  No.  1  stone  covered  with 
"Ma-Drite"  binder,  17  gal.  to  1  cu.yd.  of  stone,  rolled  until 
compacted  firmly.  On  this  place  No.  2  stone  (covered  with 
"Ma-Drite"  binder,  19  to  20  gal.  to  1  cu.yd.  of  stone)  of  suffi- 
cient thickness  to  bring  the  grade  1  in.  below  the  finished 
grade.  These  are  to  be  rolled  and  compacted  firmly.  On  this 
IS  to  be  placed  1 ',4  in.  of  pea  stone  and  dust  (crusher  run)  or 
pea  stone  and  sand,  properly  proportioned  so  that  the  finished 
surf,ice  shall  not  be  slipperj'.  This  surface  shall  be  mixed  and 
spread  while  warm,  using  3S  to  45  gal.  of  "Ma-Drite"  binder 
to  the  cubic  yard,  rolled  and  finished  In  the  usual   manner. 

We  find  it  necessary  to  vary  the  quantity  of  binder  owing 
to  the  difference  in  the  quality  of  sand,  etc.  I  always  use  all 
the  aggregate  will  hold  without  the  binder  coming  to  the 
surface  and  causing-  a  slippery  road.  I  also  wish  to  say  that 
the  success  of  this  class  of  work  depends  a  great  deal  on  the 
knowledge  and  skill  of  the  workmen  as  to  the  quality  of  the 
aggregates  and   binding  material. 

The  cost  of  the  road  illustrated  is  analyzed  by  Mr. 
Farnsworth  as  follows:  Cost  of  material — stone,  .$1.63 
per  ton  delivered;  sand,  $1.15  per  cu.yd.;  teams,  $5  per 
day:  labor,  $3.50  per  day,  with  the  usual  incidentals, 
such  as  wood,  oils,  tools,  overhead  charges,  etc. 

This  road  is  a  few  miles  north  of  Hartford,  Conn., 
and  is  built  under  the  general  supervision  of  the 
Connecticut  State  Highway  Commissioner,  Charles  J. 
Bennett. 


.V  Historic  Old  Bridge  is  that  shown   in   the  accompanying 

views.  It  crosses  the  Connecticut  River  at  Springfield,  Mass., 
and  at  the  time  it  was  built  it  was  one  of  the  main  gateways 
from  New  England  to  the  then  far  west.  The  original  bridge 
was  built  in  1S04-05.  It  was  financed  by  a  lottery  and  oper- 
ated as  a  toll  bridge.  The  bridge  was  1234  ft.  long,  30  ft. 
wide    and    40    ft.    above    low    water.       There    were    six    spans 


was  partly  carried  away  by  a  freshet  in  1S18,  but  was  re- 
stored in  1S20,  and  has  lived  and  been  useful  ever  since. 
Tolls  were  collected  until  1872,  when  the  bridge  was  pur- 
chased by  the  public  authorities  and  made  free.  The  foot- 
path shown  in  the  vie-w  was  added  in  1872  by  strengthening 
the  outside  truss  with  a  lattice  of  planks.  The  bridge  proper 
is  made  of  three  Burr  trusses,  so  called.  Practically  nothing 
was  done  to  it  until  1913,  when  it  became  so  wobbly  that 
two  or  three  of  the  spans  were  strengthened  by  the  addi- 
tion of  some  new  timber  arches  paralleling  the  old  and  some 
tension  rods.  Other  places  on  the  interior  present  curious 
patches  and  splices.  The  old  framework  was  put  together 
with  wood  pins.  It  is  contrary  to  law  to  cross  the  bridge  at 
a  faster  pace  than  a  walk.  The  maximum  load  is  4  tons,  and 
not  more  than  one  heavy  load  is  allowed  in  any  span  at  the 
same  time.  There  is  a  special  policeman  constantly  on  duty 
to  enforce  these  rules.  A  bill  now  before  the  Massachusetts 
legislature  provides  for  a  commission  to  plan  and  finance  a 
new  bridge. 

The  Uselessness  of  General  Cost  Data — An  examination  of 
tables  giving  the  costs  of  all  state  highway  work  in  Con- 
necticut during  the  last  two  years  shows  an  enormous  varia- 
tion in  unit  price  per  square  yard  of  road  surface  for  the 
same  types  of  road  built  under  the  same  specifications.  The 
reasons  for  these  discrepancies  are  many;  but  principally  the 
variation  arises  from  the  location  of  the  road  with  reference 
to  the  source  of  supply  of  material  used  in  its  surface  con- 
struction. For  instance,  many  of  the  roads  are  located  at  a 
long  distance  from  a  railroad  station  or  from  a  supply  of 
native  stone  or  gravel  to  be  used  in  construction.  In  addition, 
the  variation  is.  to  some  extent,  due  to  the  fact  that  differ- 
ent contractors  in  need  of  work  bid  extremely  low  prices  for 
road  surface  in  certain  cases.  Variations  in  the  cost  of  labor 
have  also  been  noticeable,  and  occasionally  the  material 
excavated  has  been  used  in  the  surface  of  the  road,  thereby 
reducing  the  cost. — Prom  the  recent  biennial  Report  of  the 
Connecticut  State  Highway  Commissioner,  Charles  J.  Bennett. 

The  Deepest  Borins  in  the  World,  according  to  the  United 
States  Geological  Survey,  is  in  Upper  Silesia,  in  the  German 
Empire.  It  is  a  diamond-drill  hole  in  a  coal  field  and  is  73.'j0 
ft.  deep.  A  well  in  the  United  States  which  may  go  deeper  is 
4  mi.  northwest  of  McDonald,  Penn..  and  about  If)  mi.  west  of 
Pittsburgh.  This  well  is  being  sunk  to  the  Medina  sandstone, 
and  is  now  down  7164  ft.  Gas  and  oil  were  struck  in  the  upper 
part  of  the  well,  and  between  the  depths  of  6830  and  7100  ft. 
rock  (bearing  rock  salt)  and  salt  water  were  encountered. 
The  temperature  in  this  well  at  the  depth  of  6775  ft.  was 
recently  determined  with  accuracy  to  be  145.8  deg.  F.  At 
Derrick  City,  McKean  County,  Pcnn.,  there  is  a  well  5820  ft. 
deep,  which  is  probably  the  second  deepest  well  in  the  United 
States.  There  is  another  on  Slaughter  Creek,  W.  Va.,  which 
is  5595  ft.  deep.  In  sinking  the  last-named  well  a  sandstone 
was  encountered  at  5030  to  5050  ft.,  and  from,  this  depth  to 
the  bottom,  a  distance  of  545  ft.,  the  well  is  in  limestone. 

Steel  Koof-Trusses  Have  Been  Destroyed  by  corrosion  in  a 
number  of  paper  mills  in  northern  New  York.  These  frames 
were  erected  in  the  '  period  1S96-1905.  In  one  miU  it  was 
recently    found    that    large    chunks    could    be    knocked    loose 
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of  187  ft.  each,  composed  of  a  framework  of  timbers,  rein- 
forced with  wood  arches.  The  roadway,  according  to  an 
ancient  description,  followed  pretty  much  the  contours  of  the 
arches.  The  superstructure  of  this  bridge  was  pulled  down 
soon  after  the  freshets  of  1814  and  rebuilt.  This  bridge  was 
opened  to  the  public  in  1816.  In  1817  President  Monroe 
passed   over  the  bridge  on  his  famous  totir  of  the  country.     It 


from  almost  any  truss  member  \\itli  light  l>lows  from  a 
hammer.  Yet  the  steel  had  retained  its  shape  and  from  a 
short  distance  did  not  appear  to  be  in  bad  condition — except 
that  it  showed  some  tuberculation  and  surface  scaling.  Ex- 
amination revealed  that  every  member  of  one  truss  was  so 
completely  corroded  as  to  make  it  a  puzzling  matter  to  explain 
how  the  roof  could  remain   in  position. 
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111  discussing  the  remarkable  failure  of  the  Panama 
Canal  crane  "Ajax"  in  the  issue  of  ilay  13,  Engixkkkino 
News  suggested,  as  one  of  the  lessons  of  that  accident,  the 
propriety  of  increasing  the  specification  requirement  for 
transverse  strength  in  column  latticing  to  4%  of  the  col- 
umn load  in  place  of  the  21/2%  "ow  commonly  specified. 

Elsewhere  in  this  issue  are  printed  letters  from  T.  D. 
llonniche,  engineer  of  docks  of  the  Panama  R.R. ;  F.  11. 
Cooke,  Civil  Engineer  U.  S.  N.,  author  of  the  description 
of  the  '"AJax"  wreck  published  in  Exgineering  News  of 
May  13,  and  II.  F.  Welty,  bridge  engineer  of  the  New 
York  Central  R.R.  All  these  engineers  dissent  from  the 
suggestion  as  to  the  increase  in  specification  require- 
ments for  transverse  strength  in  column  latticing.  Mr. 
IMonniche's  argument  is  especially  notable  because  of  his 
intimate  knowledge  of  all  the  details  of  the  crane's 
construction.  Both  Mr.  Monniche  and  Mr.  Cooke  express 
the  opinion  that  the  failure  of  the  compression  member 
which  caused  the  wreck  of  the  "Ajax"  was  the  result 
more  largely  of  secondary  stresses  in  the  member  caused 
by  the  connections  than  of  weakness  in  the  latticing. 
These  opinions  are,  of  course,  entitled  to  great  weight. 

It  is  well  to  bear  in  mind,  however,  that  in  no  framed 
structure  are  the  stresses  imparted  to  the  members  in  an 
absolutely  axial  direction.  In  any  actual  structure  there 
always  exist  more  or  less  of  secondary  stresses  caused  by 
deformation  and  by  unavoidable  inaccuracies  in  design 
and  in  construction.  The  factor  of  safety  used  in  pro- 
portioning the  members  is  in  part  designed  to  make 
provision  for  just  these  variations  of  stressing,  and  it  was 
our  idea  that  the  secondary  effects  in  this  particular 
crane  were  no  greater  than  may  be  expected  to  occur  at 
any  time  in  any  ordinary  structural  framework. 

The  so-called  shear  provision  in  specifications  for 
columns  is  meant  to  cover  allowances  for  torsion,  local 
irregularity,  inaccuracies  in  the  application  of  load,  re- 
sults of  distortion,  etc.  Just  how  much  each  of  these 
several  elements  amounts  to  in  a  particular  case,  we  do 
not  try  to  compute.  To  do  so,  indeed,  would  be 
impracticable.  The  best  that  can  be  done  is  to  choose 
empirically  a  limit  which  will  be  safe  in  practice.  Such 
a  limit  may  indeed  provide  a  large  excess  of  strength  in 
most  instances,  but  it  must  cover  all  the  cases  which 
practice  presents. 

The  great  importance  to  the  engineering  profession  of 
the  failure  of  a  large  member  under  load  is  that  it 
furnishes  an  example  which  can  be  calculated  to  see  how 
our  empirical  limits  correspond  to  the  limit  which  an 
actual  member  passes  when  it  fails. 

It  may  be  said  that  there  are  two  necessary  foundations 
on  which  to  work  in  reaching  a  safe  load  for  columns. 
The  first  is  the  ultimate  strength  which  a  column  ex- 
hibits when  loaded  with  greatest  care  to  secure  an  accurate 
loading.     We  can  obtain  these  figures  bv  the  use  of  a 


ttwting  machine.  In  the  seiond  i)lace  we  can  determine 
the  load  at  which  an  actual  nienibor  fails  under  the 
conilitions  of  service,  with  all  the  irregularities  of  load 
application,  secondary  stresses,  etc.,  which  always  occur 
in  ])ractice  and  u.se  this  as  a  guide  for  the  designer.  It 
is  from  this  jwint  of  view  that  the  failure  of  tin.' 
compression  member  in  the  "Ajax"  framework  becomes 
of  such   importance. 

The  letter  of  Mr.  Welty  rai.ses  the  question  as  to  what 
is  a  reasonable  impact  allowance  for  large  cranes  if  100% 
is  a  proper  allowance  for  railway  bridges.  Mr.  Welty 
states  that  50%  is  used  for  cranes  in  the  New  York 
Central  practice.  Possibly  on  small  hoists,  which  get 
all  sorts  of  rough  and  careless  handling,  such  an  impact 
allowance  may  be  justified;  but  on  such  a  huge  crane 
as  that  at  Panama  when  heavy  loads  are  being  lifted 
it  would  be  ditticult  to  find  an  engineering  structure  to 
which  the  load  is  applied  more  gradually  and  carefully. 


In  a  valuable  paper  on  the  rapid-transit  problem  in 
cities,  by  Prof.  George  P.  Swain,  published  in  the  April 
Proceedings  of  the  Engineers  Society  of  Western  Penn- 
sylvania, considerable  emphasis  is  laid  on  the  unprofitable 
nature  of  long-distance  traffic  on  street  railways  in  cities 
where  the  universal  five-cent  fare  prevails.  Professor 
Swain  states  that  in  making  a  study  of  the  transportation 
question  in  Boston  a  few  years  ago  it  appeared  that  the 
limit  of  a  street-railway  ride  yielding  a  profit  to  the  com- 
pany was  about  -11/2  mi-  In  other  words,  the  cost  of  carrj'- 
ing  a  passenger  on  the  Boston  street-railway  system  was 
in  the  neighborhood  of  one  cent  per  mile.  Professor 
Swain  notes  that  this  result  was  only  approximate 
and  that  similar  investigations  in  other  cities  under  dif- 
ferent conditions  might  show  a  widely  dift'erent  result  and 
continues : 

The  results  obtained  in  Boston  indicate  very  clearly  that 
it  is  easy  to  go  too  far  in  supplying  facilities  for  long  rides 
for  a  single  fare.  There  is  no  question  in  the  mind  of  the 
writer  that  in  most  cities  of  this  country  long-distance  riders, 
and  in  fact  a  large  proportion  of  the  passengers,  are  being 
carried  for  less  than  cost. 

Professor  Swain's  di.scussion  is  along  the  lines  usually 
followed  in  dealing  with  this  question  ;  but  it  seems  worth 
while  to  raise  the  question  whether  this  common  method 
of  dealing  with  it  does  not,  after  all,  involve  a  fallacy. 
Is  it  the  distance  that  makes  the  carrying  of  passengers 
to  and  from  remote  suburbs  unprofitable  ?  It  is  true  that 
in  the  operation  of  the  ordinary  surface  street  railway 
the  short-distance  riders  who  get  on  the  car  and  off  again 
after  having  ridden  only  a  few  blocks  are  far  more  profit- 
able ])atrons  for  the  company,  provided  the  cars  are  kept 
filled,  than  those  who  ride  half  an  hour  or  longer.  On  the 
other  hand,  it  is  ea.sy  to  imagine  conditions  under  which 
passengers  could  be  carried  distances  of  from  5  to  10  mi. 
at  a  very  small  fraction  of  the  one  cent  per  mile  which 
Profi'ssor  Swain's  fiirures  indicate. 
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The  largest  item  of  cost  to  the  nihvaj'  company  in 
carrying  passengers  is  the  wages  of  niotormen  and  con- 
ductors, and  these  men  are  paid  by  the  hour  and  not  by 
the  mile.  If  an  express  service  were  operated  between 
a  city  and  an  outlying  suburb,  for  example,  so  that  a  run 
of,  say,  5  to  8  mi.  could  be  made  in  10  or  15  min.,  th  - 
rolling  stock  and  operatives  would  be  used  much  more  ef- 
fectively in  the  transport  of  passengers,  and  the  cost  per 
passenger  mile  would  be  correspondingly  reduced.  A  fur- 
ther reduction  in  the  cost  would  be  made  if  the  traffic 
between  the  two  points  was  reasonably  continuous  through 
the  greater  part  of  the  day  instead  of  concentrated  in 
the  rush  hours  in  the  morning  and  evening. 

It  would  promote  clear  thinking  and  accurate  statement 
in  dealing  with  tlie  economics  of  city-passenger  transporta- 
tion if  it  were  emphasized  that  the  cost  to  the  company 
of  carrying  passengers  long  distances  to  remote  suburbs 
is  due  not  so  much  to  the  distance  which  they  travel 
as  to  the  fact  that  they  take  this  journey  only  in  the 
morning  and  evening  hours.  If  the  cars  running  from 
the  remote  suburbs  to  the  center  of  the  city  could  be  as 
well  filled  all  day  long  as  they  are  during  the  morning 
and  evening  rush  hours,  even  these  long-distance  riders 
would  yield  the  company  a  large  margin  of  profit. 

It  will  be  admitted  by  everyone  conversant  with  the 
street-railway  business  that  what  the  companies  need  to  do 
most  is  to  develop  short-distance  traffic  and  traffic  during 
the  off  hours  of  the  day.  The  first  could  be  brought  about 
by  the  adoption  of  the  zone  system  of  fares,  already  in 
practically  universal  use  in  Europe  and  pretty  certain 
sooner  or  later  to  gain  favor  here.  Both  these  ends  might 
be  attained,  however,  through  the  sale  of  passes  bearing 
the  photograph  of  the  purchaser  and  permitting  him  to 
ride  when  and  where  he  pleased  on  the  street-railway  sys- 
tem during  the  time  the  pass  remained  valid — a  month,  a 
quarter  of  a  year  or  a  year — without  further  payment  of 
fare. 

The  holder  of  such  a  pass  would  use  it  for  short-distance 
riding,  when  he  would  walk  if  payment  of  fare  were  re- 
quired, and  he  would  also  use  it  for  travel  at  hours  other 
than  the  morning  and  evening  rush  hours.  Another  great 
advantage  of  such  passes  would  be  the  reduction  of  tlic 
delays  necessary  for  the  payment  of  fare  when  passengers 
enter  the  common  pay-as-you-enter  car.  A  car  earns  no 
revenue  while  it  is  standing  still,  and  anything  which  fa- 
cilitates rapid  movement  of  passengers  in  entering  or  leav- 
ing the  car  is  worth  an  enormous  amount  to  the  railway 
companj-  and  is  still  more  valuable  to  the  traveling  public 
in  reduction  of  time  necessary  for  the  Journey.  The 
general  use  of  such  passes  would  make  it  possible  to  elimi- 
nate the  cumbersome  transfer  system. 

Doubtless  the  proposal  to  sell  street-railway  transpor- 
tation on  such  a  plan  may  seem  p  wildly  radical  pro- 
posal ;  but  there  is  good  precedent  for  it.  Such  a  system 
lias  been  in  use  for  years  on  the  Swiss  Government  rail- 
ways with  most  excellent  results.  It  is  giving  satisfaction 
to  the  public  and  profits  to  the  railways. 

It  is  in  line  with  the  most  modern  ideas  with  reference 
to  street-traffic  problems.  A  street-railway  company  ex- 
pends its  money  chiefly  to  provide  facilities  for  handling 
the  traffic.  Once  these  facilities  are  provided,  it  is  for 
the  benefit  of  all  parties  concerned  that  they  shall  be  used 
to  the  fullest  extent  and  produce  a  maximum  of  profit 
combined  with  a  maximum  of  service. 


No  better  indication  could  be  given  of  the  importance 
of  the.  question.  How  can  good  steel  rails  be  secured? 
than  the  fact  that  A.  W.  Gibbs,  Chief  Mechanical  Engi- 
neer of  the  Pennsylvania  K.K.,  made  this  the  subject  of 
his  presidential  address  at  the  recent  anniial  convention 
of  the  American  Society  for  Testing  Materials.  That 
some  of  the  steel  rails  now  rolled  are  satisfactory  is  evi- 
dent from  Mr.  Gibbs'  statement  that  "if  all  the  rail  rolled 
was  as  good  as  the  best  there  would  be  very  little  room 
for  complaint."  The  puzzle  is  how  to  frame  a  specifica- 
tion which  will  insure  that  the  railway  shall  receive  rails 
of  this  satisfactory  quality  and  will  exclude  rails  that 
are  likely  to  break  in  service. 

In  the  recent  New  York  Railway  Club  paper  of  Gustav 
LindenthaP  and  in  the  letter  from  a  prominent  railway 
engineer  printed  on  p.  35  of  the  last  isfsue,  chief  stress 
was  laid  on  finishing  the  rails  at  a  lower  temperature  in 
order  to  insure  better  working  of  the  metal.  It  has  indeed 
been  a  general  belief  among  railway  engineers  for  a  very 
long  time  that  rolling  the  metal  too  hot  is  the  chief  cause 
of  poor  rails.  At  the  recent  Testing  Materials  conven- 
tion, however,  one  of  the  subcommittees  of  the  Steel  Rails 
Committee  submitted  a  report  on  the  finishing  tempera- 
tures of  rails.  This  committee  reported  tests  made  by 
M.  H.  Wickhorst,  the  Illinois  Steel  Co.,  the  Pennsylvania 
Steel  Co.  and  the  Cambria  Steel  Co.  on  rails  rolled  at 
different  temperatures,  some  of  the  rails  being  rolled  as 
cold  as  was  possible  without  reaching  the  critical  tempera- 
ture. In  all  these  tests,  those  conducting  them  were 
unable  to  find  ^ny  considerable  dift'erence  between  the 
physical  qualities  of  the  rails  rolled  at  low  temperatures 
and  of  those  rolled  at  high  temperatures.  The  Pennsyl- 
vania Steel  Co.  tested  these  rails  with  a  machine  devised 
to  wear  the  rail  by  a  revolving  car  wheel,  but  no  material 
difference  was  discernible  between  the  wear  of  rails  rolled 
at  high  temperature  and  of  those  rolled  at  low  tempera- 
ture. 

The  logical  result  of  this  committee's  investigations 
would  be  the  abandonment  of  the  shrinkage  clause  in  rail 
specifications,  as  was  stated  in  the  convention  report  in 
the  last  issue.  But  engineers  naturally  hesitate  to  take 
the  responsibility  of  introducing  any  such  radical  innova- 
tion in  specifications  lest  they  be  charged  with  omitting 
some  precaution  that  might  conduce  to  greater  safet}'. 

Disappointing  though  it  may  be  to  realize  that  a  radical 
improvement  in  the  quality  of  rails  cannot  be  expected 
by  so  simple  a  change  as  rolling  at  a  lower  temperature, 
it  is  on  the  other  hand  important  from  the  economic  view 
that  such  a  change,  which  would  doubtless  result  in  a 
material  increase  in  the  cost  of  rails,  is  not  likely  to  be 
necessary.  As  Mr.  Gibbs  pointed  out  in  his  address,  the 
railways  have  been  forced  to  the  use  of  heavier  rolling 
stock  and  consequent  increase  in  rail  stresses  by  the  steady 
increase  in  operating  expenses  and  steady  reduction  in 
freight  rates.  "If  the  railways  had  to  revert  to  the  old 
methods,  using  the  type  of  equipment  standard  twenty 
years  ago,  it  is  improbable  that  they  could  exist  under 
modern  conditions  and  burdens.  The  sheriff  would  have 
them." 

Similarly,  Mr.  Gibbs  pointed  out,  the  modern  steel  mill 
like  the  railroad  can  exist  only  by  being  operated  on  a 
large  scale.    Modern  steel-rail  production  is  a  continuous 
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])r(HOss  from  the  time  tlie  raw  ore  and  coal  are  (lumped 
into  the  bhist  furnace  until  the  finished  steel  rail  is  dis- 
charged onto  the  cooling  beds.  Any  change  in  method 
fo  finish  the  rails  at  a  lower  temperature  which  would 
involve  an  ifiisctting  of  this  continuous  process  niiglit 
result  in  such  an  increase  in  cost  as  would  make  the 
jiroduct  uncommercial. 

Mr.  Gibbs  was  careful  not  to  overstate  the  situation 
with  reference  to  rails.  The  actual  percentage  of  rail 
iircakages  is  trifling  compared  with  the  number  in  service, 
and  the  very  great  majority  of  those  which  break  are  dis- 
lovered  by  vigilant  track  inspection  before  any  harm 
ensues.  It  is  because  every  rail  breakage  in  main  line 
track  presents  the  possibility  of  a  serious  accident  involv- 
ing large  loss  of  life  that  it  is  worth  while  to  use  every 
cruleavor  to  reduce  such  breakages.  Mr.  Gibbs  frankly 
admits,  also,  that  the  very  heavy  wheel  loads  and  high 
train  speeds,  with  imperfect  conditions  of  track  main- 
tenance, are  responsible  for  much  of  the  rail  breakage. 
There  is  not  likely  to  be  a  material  reduction,  however,  in 
either  loads  or  speeds,  and  the  means  available  for  main- 
taining track  are  too  crude  to  expect  perfection  or  any- 
thing approaching  it. 

Probably  the  most  important  move  toward  a  better 
quality  of  steel  in  rails  is  the  very  general  change  to 
openhearth  instead  of  bessemer  steel.  The  railways  have 
been  vfilling  to  pay  an  increased  price  for  openhearth  rails 
in  order  to  secure  a  safer  metal.  The  willingness  of  rail- 
ways to  spend  money  in  order  to  obtain  greater  safety  is 
illustrated  by  Mr.  Gibbs'  statement  that  on  one  railway 
system  the  actual  expense  of  every  kind  caused  by  rail 
breakage  in  a  year  was  less  than  one-fifth  the  amount  of 
ihe  increased  cost  of  rails  because  of  the  introduction  of 
a  proposed  new  specification  designed  to  secure  better 
quality  rails. 

As  to  the  possible  methods  by  which  the  quality  of  the 
metal  in  rails  may  be  improved,  Mr.  Gibbs  names  three 
which  are  now  being  tried  to  the  extent  that  rails  pro- 
duced by  them  are  in  service  in  the  track.  These  are 
the  electric  furnace-,  the  sink  head  process  for  casting 
ingots  and  the  Lackawanna  Steel  Co.'s  deseaming  proc- 
ess.^ Heat  treatment  of  rails  is  also  being  tried  and  Mr. 
Gibbs  thinks  it  is  promising.  His  personal  opinion  is  that 
the  time  has  arrived  for  a  considerable  increase  in  the 
weight  of  rail  sections  and  that  this  rather  than  improve- 
ment in  quality  of  the  metal  is  the  most  promising  means 
for  reducing  rail  breakages  at  the  present  time.  He  would 
have  no  halt  made,  however,  in  the  search  for  a  means  to 
produce  rails  of  more  reliable  quality,  and  particularly 
in  the  study  of  methods  which  will  enable  the  engineer  to 
be  more  certain  as  to  the  quality  of  the  rails  that  he  pur- 
chases. 

At  present  neither  the  standard  rail  specification  of  the 
American  Society  of  Testing  Materials  nor  that  of  the 
American  Eailwav  Engineering  Association  really  pro- 
tects the  buyer  as  to  the  chemistry  of  the  rail  which  he 
purchases.  It  has  been  demonstrated  that  the  chemical 
analysis  of  the  finished  rail  often  varies  very  widely  from 
the  analysis  of  the  specimen  taken  from  the  ladle  before 
pouring  the  ingot.  It  may  yet  be  necessary  in  rail  speci- 
fications to  do  as  has  been  done  in  some  of  the  specifica- 
tions framed  by  Dr.  Dudley  for  the  Pennsylvania  E.K. — 
make  the  method  of  chemical  determination  a  part  of  the 
specification. 

-"Engineering  News,"  Dec.   17,   1914,  p.   122S. 
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It  is  doubtles.';  little  rculi/.cil  in  tiiis  cou7itry  how  serious 
is  the  situation  that  coiil'ronts  the  civil-engineering  pro- 
fession of  Great  IJritain.  In  an  etlitorial  entitled  "Em- 
ployment After  the  War,"  London  Enginecnng  reveals 
tl'C  extent  to  which  the  abandonment  of  ordinary  eou- 
struction  work  has  made  idle  many  hundreds  of  engineers. 
In  Great  Britain  at  present  everytiiing  is  subordinated 
to  the  one  task  of  vigorous  prosecution  of  the  war,  espe- 
cially to  securing  an  ample  snp])ly  of  guns  and  munitions 
for  the  British  troops  and  their  allies.  This  means  the 
suspension  of  nearly  all  civil-engineering  work,  mainly 
because  funds  for  it  are  lacking.  All  the  money  which 
can  be  secured  from  investors  is  devoted  to  the  prose- 
cution of  the  war.  Cities  are  required  by  the  Local 
Government  Board  to  make  only  such  extensions  and  im- 
provements to  their  water-supply,  .sewerage  and  drainage 
systems  as  are  absolutely  essential,  and  such  work  is 
limited  to  what  can  be  paid  for  by  taxation. 

British  cities  must  not  com])ete  with  the  government 
in  the  market  for  capital.  A  similar  condition  exists 
with  respect  to  county  work;  the  railways  are  all  in  the 
hands  of  the  government  and  private  firms  are  not  un- 
dertaking extensions  of  plant  or  buildings.  Even  if  cap- 
ital were  available  to  undertake  engineering  works,  the 
labor  is  lacking  to  carry  them  on. 

Under  the.se  conditions  the  civil  engineers  of  Great 
Britain,  unless  they  happen  to  be  connected  -with  some 
of  the  establishments  which  are  producing  ammunition 
or  necessary  .supplies  for  the  war,  find  their  occupation 
gone.  They  cannot  mend  their  situation,  either,  by  emi- 
grating to  the  colonies,  for  the  tying  up  of  capital  by  the 
war  has  put  a  stop  to  constructive  enterprise  there  as 
well,  and  the  same  thing  is  true  of  such  regions  as  South 
America  and  China,  which  have  been  accustomed  to 
draw  from  Euro])e  the  capital  required  for  their  engi- 
neering works. 

Engineering  points  out,  however,  that  as  soon  as  the 
war  is  over  a  great  demand  will  ari.se  for  the  immediate 
construction  of  work  long  deferred.  For  one  thing, 
such  work  ■(nil  be  necessary  in  order  to  provide  employ- 
ment for  the  hundreds  of  thousands  of  soldiers  returning 
to  civil  occupations.  Our  contemporary  urges,  there- 
fore, that  the  engineers  now  idle  should  be  set  at  work 
making  surveys,  plans  and  specifications  for  works  to  be 
undertaken  when  the  war  shall  end,  so  that  when  the 
emergency  comes,  the  plans  for  such  work  will  not  have  to 
be  made  in  a  rush,  with  insufficient  investigation. 
Wi 
An  amendment  recently  introduced  in  the  New  York 
Constitutional  Convention  reads  as  follows: 

The  legislature  siiall  not  pass  any  bill  nor  shall  a  state 
board,  commission  or  officer  adopt  any  rule  or  regulation  af- 
fecting manufacturing  industries  or  business  which  is  un- 
reasonable. 

If  only  it  were  possible  by  constitutional  amendment 
to  so  restrict  our  legislators  and  jmblic  officials  that  they 
should  subject  no  one,  high  or  low,  to  unreasonable  laws 
or  restrictions !  If  the  New  York  Constitutional  Con- 
vention could  work  that  miracle  for  the  benefit  of  the 
people  of  the  state  it  would  confer  such  a  boon  upon  them 
that  it  could  afford  to  forget  all  the  other  measures  before 
it.  But  who  would  decide  where  reason  ended  and 
unreason  began? 
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Sir — I  have  just  ivad,  un  p.  947  of  Exgineering 
News,  Hay  13,  1915,  your  comments  on  tlie  article  writ- 
ten by  Civil  Engineer  P.  II.  Cooke,  U.  >S.  N.,  on  the 
failure  of  the  Panama  Canal  crane  "Ajax."  I  note 
your  statement:  "The  crane  is  a  type  of  engineering 
.structure  in  which  it  is  possible  to  compute  the  stresses 
with  greater  accuracy  and  certainty  than  in  almost  any 
other  .structure  which  the  engineer  builds,"  and  also  the 
conclusion,  "The  safe  course  is  to  make  latticing  strong 
enough  for  4  ])er  cent,  of  the  column  load." 

In  view  of  the  great  influence  such  a  conclusion,  ap- 
pearing in  one  of  the  foremost  American  technical  Jour- 
nals, ^\dll  have  on  the  work  of  the  structural  engineer,  I 
desire  to  present  my  views  on  the  matter,  particularly 
as  the  plans  for  the  strengthening  of  members  37,  28 
and  29  were  prepared  under  my  innnediate  direction,  and 
the  strengthening  of  the  crane  "Hercules"  was  executed 
in  accordance  therewith  while  ilr.  Cooke  was  absent  on 
leave. 

Eeferring  to  your  statement  regarding  the  exact  com- 
putation of  the  stresses  in  all  the  members  of  the  crane, 
your  attention  is  called  to  the  fact  that  no  spherical 
pins  have  been  provided  at  the  intersection  of  members 
28  and  29,  whereas  such  pins  have  been  used  at  the  heel 
of  the  jib.  The  reason  for  using  spherical  pins  at  the 
latter  place  is  that  it  is  a  practical  impossibility  so  to 
align  these  pins  as  to  avoid  excessive  bending  and  tor- 
sional stresses  in  the  adjacent  members,  as  well  as  in- 
creased friction  in  the  journals  while  revolving  the  jib. 

The  crunching  sound  mentioned  by  Mr.  Cooke  in  con- 
nection with  the  "Ajax,"  and  which  was  also  heard  by 
the  writer  during  the  tests  of  the  "Hercules"  after  it 
had  been  strengthened,  clearly  demonstrates  that  the  heel 
pins  on  both  cranes  are  out  of  alignment.  The  perfect 
alignment  of  the  pins  at  the  intersection  of  members 
28  and  29  is  even  more  difficult  to  obtain  than  the  align- 
ment of  the  heel  pins.  It  is  therefore  fair  to  assume 
that  the  pins  at  the  intersection  of  members  28  and  29 
are  not  in  proper  alignment.  If  this  he  the  case,  and 
assuming  members  28  and  29  to  be  perfectly  rigid  against 
torsion  and  bending,  the  pin  at  the  intersection  of  these 
members  will  describe  a  warped  surface  of  a  definite 
geometric  shape  when  the  jib  revolves,  whereby  the  an- 
gular inclination  of  the  pin  relative  to  the  longitudinal 
and  transverse  axes  of  the  connecting  link  vriW  contin- 
ually change,  causing  torsional  and  bending  stresses  in 
the  connecting  link.  As,  however,  none  of  these  mem- 
bers are  perfectly  rigid,  they  will  all  distort  due  to  tor- 
sion and  bending,  and  the  conseqiient  inclination  of  the 
axis  of  the  pin  will  change  from  its  geometric  position 
under  the  previous  assumption  to  one  dependent  upon 
the  combined  influence  of  the  strength  of  each  member 
to  resist  torsion  and  bending,  the  angular  deflection  of 
the  pin  caused  by  each  member  being  in  inverse  propor- 
tion to  its  strength.     The  analysis  of  this  problem  in- 


\ol\cs  coinplicated  I'aleulations.  which  will  not  give  re- 
sidts  witli  tlie  accuracy  and  certainty  stated  in  your 
comment. 

A  general  idea  of  the  magnitude  of  the  various  stresses 
produced  in  the  members  by  the  improper  alignment  of 
the  pin  may  be  obtained  from  the  following  discussion: 

i\Iembers  28  and  29  are  fastened  together  nearly  at 
right  angles  to  each  other  by  two  gusset  plates.  Any 
bending  or  torsion  in  member  29  produces  torsion  or 
bending  respectively  in  member  28,  and  vice  versa.  As 
these  members  are  adapted  to  resist  bending  stresses  bet- 
ter than  torsional  ones,  any  change  in  the  inclination  of 
the  pin  with  reference  to  any  plane  is  resisted  princi- 
pally by  the  strength  of  these  members  in  bending.  On 
the  other  hand,  the  connecting  link  is  so  constructed  that 
it  is  not  well  adapted  to  resist  either  torsion  or  bending ; 
therefore  the  inclination  of  the  pin  is  principally  depend- 
ent wpon  the  bending  strength  of  members  28  and  29. 
This  will  result  in  a  condition  of  loading  approximately 
the  same  as  that  previously  described,  in  which  members 

28  and  29  were  assumed  perfectly  rigid  and  all  distor- 
tion due  to  torsion  and  bending  was  taken  up  by  the  con- 
necting link.  In  analyzing  the  streng-fh  of  the  connecting 
link  it  can  readily  be  seen  that  this  member  may,  without 
serious  weakening,  be  subjected  to  torsion,  but  it  cannot 
be  "-ubjected  to  great  bending,  since  this  member  con- 
sists only  of  two  large  plates  fastened  together  by  small 
batten  plates  spaced  about  four  feet  apart.  Since  this 
member  cannot  resist  great  bending,  the  combined  bend- 
ing and  tension  in  this  member  ^^all  result  in  the  un- 
equal distribution  of  tension  between  the  two  sides  of 
the  link,  which  Ity  increased  angular  inclination  of  the 
pin  may  result  in  the  total  load  being  carried  by  one 
side  of  the  link,  therebj'  subjecting  niemljer  29  to  nearly 
its  full  load  applied  at  one  side,  thus  producing  exces- 
sive bending  stresses,  resulting  in  probable  failure. 

Eeferring  to  the  detail  construction  of  member  29, 
at  the  heel  of  the  jib,  it  will  be  seen  that  the  unsup- 
ported length  of  gusset  plate  was  originally  about  6  ft., 
no  diaphragms  having  been  provided  at  this  point  for 
member  29,  the  only  connection  between  the  two  plates 
being  three  small  batten  plates  in  No.  28,  each  9  in. 
long.  At  the  other  end  of  member  29  the  unsupported 
length  of  gusset  plate  was  also  about  6  ft.  It  is  evi- 
dent that,  when  a  column  of  this  character  is  subjected 
to  eccentric  loading,  buckling  will  take  place  in  the  gus- 
set plates  if  no  provision  is  made  for  transferring  the 
shear  produced  by  the  bending.  It  is  therefore  believed 
that,  as  far  as  member  29  alone  is  concerned,  failure  was 
due  to  the  omission  of  diaphragms  lietween  the  gusset 
plates  at  each  end,  and  that  the  lacing  bars  and  batten 
plates  were  sheared  off  after  the  buckling  of  the  gusset 
plates  took  place.  Inspection  of  the  lacing  bars  and 
batten  plates  throughout  the  structure  Avill  show  that 
they  are  weaker  than  is  usual  in  American  practice; 
and  although  the  strength  of  the  lacing  bars  for  member 

29  is  comparatively  less  than  for  any  other  member  of 
the  structure,  it  should  l)e  noted  that  this  member  was 
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luniislu'il  with  plnte  soimrattirs  t'oniuH'tinfj  the  webs  of 
oarh  side  of  the  nieniher,  wliieli  tend  to  inoreasc  the 
stren.nth  of  this  niemher  for  eeutrie  loads. 

Tlie  lower  chord  of  the  jib,  whieh  is  about  120  ft. 
long,  is  furnished  for  its  total  length  with  only  two 
vsniall  batten  jilates,  one  at  each  end,  whereas  American 
practice  would  .all  fm'  ,.nc  batten  plate  at  each  end 
of  each  panel,  or.  in  other  words,  for  a  total  of  It.  This 
member  showed  no  weakness;  on  the  contrary,  as  can 
be  seen  from  the  photograjihs,  it  withstood  wonderfully 
the  shocks  to  which  it  was  subjected  when  the  jib  col- 
lapsed. In  view  hereof  it  is  not  believed  that  the  pres- 
ent American  practice  regarding  lacing  bars  and  batten 
plates  for  compression  members  is  unsafe,  nor  is  it  be- 
lieved that  the  failure  of  member  29  was  caused  by  in- 
sufficient strength  of  lacing  bars  or  batten  plates. 

The  princijial  strengthening  of  member  29  was  the 
provision  of  diaphragms  at  each  end  to  prevent  buck- 
ling of  the  weakest  part— the  gusset  plates.  As  the  de- 
tail of  the  heel  and  of  the  strut  would  not  permit  the 
placing  of  the  diaphragms  as  desired,  a  yoke  of  plates 
and  angles  was  added  on  the  outside  of  the  strut  as 
further  precaution  against  buckling.  Heavier  lacing 
bars,  with  stronger  rivet  connections,  were  also  supplied"^ 
but  solely  for  the  purpose  of  taking  care  of  the  increased 
bending  stresses  that  might  be  produced  in  the  strut 
by  the  eccentric  loading  which,  as  pointed  out  in  the 
foregoing  discussion,  is  likely  to  occur  on  account  of  im- 
proper alignment  of  the  pins. 

The  upper  end  of  strut  29  is  braced  against  lateral 
motion  by  a  portal  at  member  28,  a  sway-frame  at  mem- 
ber 23,  and  lateral  bracing  at  member  25.  As  member 
28  consisted  of  two  built-up  channel  sections  connected 
by  double  lacing  of  one-rivet  connections,  the  upper 
part  of  member  29  ^-as  braced  against  lateral  motion 
by  the  value  of  one  ri\et  only.  In  order  to  increase 
this  value,  the  double  lacing  bars  were  replaced  by  a 
solid  web.  As  far  as  member  27  is  concerned,  the  in- 
clination of  the  lacing  bars  was  found  to  exceed  that  of 
common  American  practice,  and  since  it  was  found  im- 
practicable to  change  this  inclination,  batten  plates  were 
substituted. 

Begarding  the  general  construction  of  the  jib,  it 
should  be  noted  that  the  top  lateral  system  has  intention- 
ally been  omitted  in  order  to  allow  the  two  vertical 
trusses  so  to  adjust  themselves  in  their  own  planes  that 
both  trusses  will  at  all  times  carry  equal  loads.  This 
method  of  construction  would  work  admirably  in  case 
a  sway-frame  could  he  placed  at  member  29.  As  the  de- 
tails of  construction  are  such  that  a  sway-frame  cannot 
be  placed  at  member  29,  and  as  it  is  essential  to  the 
construction  of  the  jib  to  have  it  stayed  at  the  intersec- 
tion of  members  28  and  29,  this  was  accomplished  by  the 
portal,  sway-frame,  and  bottom  lateral  system  previously 
mentioned.  By  this  method  of  construction,  however,  the 
great  advantage  of  omitting  the  top  lateral  system  is 
oifset  by  the  fact  that  any  adjustment  of  the  vertical 
trusses  to  equalize  the  loads  they  are  to  carry  causes 
lateral  deflections  at  the  intersection  of  members  28  and 
39,  which  in  turn  introduce  bending  in  member  29,  the 
calculation  of  which  is  equally  as  complicated  and  un- 
certain as  that  due  to  improper  alignment  of  the  i)ins. 
In  conclusion,  I  wish  to  state  that,  in  my  opinion, 
the  i)rimary  cause  of  the  failure  of  the  jib  was  the  ex- 
cessive bending  stresses  produced  in  member  29  by  either 


an  improper  alignment  of  the  pins  or  by  tile  lateral  de- 
flection produced  by  the  portal,  or  by  both.  The  secon.l- 
ary  cause  was  the  omission  of  diaphragms  at  each  en. I 
of  member  29.  In  the  event  that  these  had  been  pro- 
vided, that  the  pins  were  properly  aligned,  and  that  the 
portal  caused  no  deflection,  I  see  no  reason  why  failure 
should  occur  in  either  the  lacing  bars  or  batten  plates. 

The  plans  for  stiffening  the  various  members  as  de- 
scribed in  this  letter  show  what  was  done  in  the  effort 
to  make  the  jib  already  erected  on  the  "Flercules"  as 
strong  as  possible  without  dismantling  and  re-ere.ting. 
I  wish,  however,  to  state  that  before  the  "Hercules"  was 
tested  I  gave  no  assurance  that  the  method  of  rein- 
forcing would  be  successful,  as  it  was  not  as  good  as 
could  have  been  employed  if  the  jib  were  rebuilt  entirely. 

As  the  writer  has  not  yet  had  the  opportunity  to  make 
the  required  calculations,  it  has  not  yet  been  definitely 
established  whether  the  successful  tests  of  the  "Henules" 
were  due  solely  to  the  stronger  members,  to  the  more 
perfect  alignnent  of  the  pins,  or  to  both. 

T.  B.  MoxxiciiE, 
Engineer  of  Docks,  Panama  H.R. 

Cristobal,  C.  Z.,  May  25,  1915. 

fComment  on  th*e  foregoing  letter  is  made  in  our  .•.li- 
torial  pages. — Emroii.] 


Sii" — I  note  that  in  the  editorial  comment  on  mv  ac- 
count of  the  failure  of  the  floating  crane  "Ajax"  the 
conclusion  is  reached  that  latticing  of  compression  mem- 
bers should  be  capable  of  resisting  a  transverse  shear 
equal  to  4  per  cent,  of  the  calculated  column  load  instead 
of  the  2  or  2Y>  per  cent,  at  present  considered  suflicieiit. 
I  think  that  the  statements  made  in  the  article  hardly 
justify  such  a  conclusion. 

It  is  true  that  the  principal  or  priniar}'  stresses  in 
structures  like  the  crane  "Ajax"  are  susceptible  of  more 
satisfactory  computation  than  corresponding  stresses  for 
railway  bridges,  for  the  reason  that  it  is  not  necessary 
to  make  more  or  less  arbitrary  assumptions  for  impact 
and  vibration,  but  it  is  very  possible  that  secondary 
stresses  not  susceptible  of  such  satisfactory  computation 
may  exist,  and  may  have  an  important  bearing  on  the 
resultant  strength. 

In  the  next  to  the  last  paragraph  of  your  editorial  you 
draw  attention  to  the  unusual  character  of  the  strut, 
particularly  as  regards  the  detail  at  its  upper  end.  These 
conditions  were  brought  out  in  the  description  of  the 
general  construction  of  the  jib  contained  in  the  article. 
I  was  absent  from  the  Isthmus  at  the  time  of  the  failure 
and  did  not  return  until  about  two  months  thereafter. 
T.  B.  Monniehe,  Engineer  of  Docks,  made  an  investi- 
gation of  the  conditions  developed  by  the  failure,  and 
I  imderstand  that  he  is  of  the  opinion  that  the  primary 
cause  of  the  failure  was  the  absence  of  correct  align- 
ment of  the  pin  at  the  intersection  of  iiembers  28  and 
29.  If  this  pin  was  out  of  line,  it  might  well  produce 
secondary  stresses  of  considerable  magnitude,  though 
difficult  to  compute  satisfactorily,  and  the  effect  of  this 
misalignment  would  be  felt  in  compression  member  29. 
Tliis  member  was  not  well  designed  to  resist  forces 
producing  shear  between  its  individually  weak  halves; 
although  it  would  in  all  probability  have  withstood  w-ith 
ease  an  axial  compressive  force  of  the  magnitude  of  the 
theoretical  compression  existing  in  it  at  the  time  of  the 
failure. 
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Therefore,  I  nni  of  the  o]iinion  that  a  conclusion  that 
the  latticing  of  all  coliunns  shoiild  be  strong  enough 
to  resist  a  transverse  shear  equal  to  4  per  cent,  of  the 
column  load  does  not  logically  follow  from  the  "Ajax's" 
failure,  for  there  are  too  many  elements  of  doTibt  to 
justify  such  a  conclusion. 

P.  H.  Cooke, 
Designing  Engineer. 
Balboa  Heights,  May  29,  1915. 


Sir — Referring  to  the  description  of  the  failure  of  the 
Panama  Canal  crane  "Ajax"  and  j'Our  editorial  comments 
on  this  failure: 

The  fornmla  for  transverse  shear  to  be  taken  by  lacing 
bars,  which  appears  in  the  New  York  Central  Lines 
Specifications,  is  based  on  the  cross-sectional  area  of  the 
member,  assuming  that  the  member  has  been  designed  to 
meet  the  specification  requirement  as  to  the  loads  and 
unit  stresses.  This  formula  would  give,  in  the  case  of  the 
"Ajax"  crane,  a  transverse  shear  of  about  S^/o  per  cent. 
of  the  calculated  axial  stress. 

In  the  writer's  opinion  your  conclusion  that  this  re- 
quirement should  be  increased  to  4  per  cent,  is  not  war- 
ranted by  the  failure  under  discussion. 

The  calculated  unit  stress  in  the  heel  strut  under  con- 
ditions which  produced  failure — that  is,  a  dead-load  plus 
a  live-load  of  580,000  lb. — is  practically  equal  to  the 
stress  permitted  by  the  Canal  commission's  specifications ; 
but  apparently  no  allowance  has  been  made  for  so-called 
"impact,"  and  it  seems  entirely  probable  that  the  heel 
strut  was  subjected  to  a  stress  considerably  in  excess  of 
the  calculated  stress.  There  was  a  considerable  inertia 
to  be  overcome  in  moving  the  load  of  135  tons  when  the 
lufSng  pull  was  applied.  Thus  for  an  instant  after  the 
lufBng  motors  were  started  the  stress  in  the  heel  strut 
was  probably  considerably  in  excess  of  the  stress  due  to 
dead-  and  live-loads  alone. 

Besides  being  increased  by  the  inertia  of  the  load,  the 
calculated  stress  might  have  been  also  increased  by  an 
unequal  distribution  of  the  load  to  the  two  trusses. 

The  failure  of  a  column  at  a  unit  stress  of  12,000  lb., 
even  with  poor  details,  seems  unreasonable ;  but  assuming 
that  this  stress  was  increased  50  per  cent.,  and  considering 
the  poor  details  and  the  fact  that  the  member  was  un- 
braced, the  result  was  not  extraordinary. 

In  the  writer's  office  an  impact  allowance  of  50  per  cent, 
is  added  to  the  lifted  load  when  calculating  stresses  in 
crane  girders.  Assuming  that  lacing  bars  should  have 
been  designed  for  a  shear  equal  to  4  per  cent,  of  the 
stress  due  to  dead-load  plus  live-load,  we  would  get  a 
shear  transverse  to  the  axis  of  column  of  580,000  X  0.04 
^  23,200  lb.  Assuming  again  that  an  impact  allowance 
of  50  per  cent,  should  have  been  added  to  the  lifted  load, 
the  designing  stress  in  the  strut  would  have  been  147,800 
lb.  +  432,300  lb.  +  216,150  lb.  =  796,350  lb. 

The  shear  of  23,200  lb.  (4  per  cent,  of  the  dead-load  and 
live-load  stresses  combined)  is  practically  2.9  per  cent,  of 
the  stress,  which  includes  50  per  cent,  impact,  and  agrees 
closely  with  the  New  York  Central  Lines'  specification 
requirements,  considering  the  fact  that  these  specifications 
are  for  railroad  bridges  and  provide  for  a  maximum  im- 
pact of  100  per  cent. 

The  stress  in  the  lacing  bars  is  determined  by  multiply- 
ing this  shear  by  tho  secant  of  the  angle  which  the  bars 
make  with  a  line  normal  to  the  axis  of  the  column.     In 


this  case  the  liars  were  inclined  at  an  angle  of  practically 
45  deg.,  although  first-class  practice  would  require  that 
they  be  placed  at  an  angle  not  greater  than  30  deg.,  with 
effective  stay-plates  at  the  ends  of  the  member.  The  rivet 
shear  at  any  lacing-bar  connection  would  be  equal  to  the 
sum  of  the  longitudinal  components  of  the  stresses  in  the 
two  bars  meeting  at  that  connection. 

An  analysis  of  the  rivet  stress  in  the  lacing-bar  con- 
nections of  the  member  under  discussion,  assuming  an 
increase  in  stress  for  lifted  load  of  50  per  cent,  and  a 
transverse  shear  equal  to  31/2  per  cent,  of  the  axial  stress — 
which  in  this  case  would  conform  with  the  requirements 
of  the  New  York  Central  Lines'  specifications — shows 
the  following  result : 

Transverse  shear  on  two  planes  =  0.025  X  796,250  = 
19,900  lb. 


Shear  on  one  34-in.  rivet  ■ 
Shear  per  square  inch 


19,900  X  2 


19,900  lb. 


19,900 
0.44 


=  45,200  lb. 


At  an  allowable  unit  stress  in  shear  of  13,500  lb.  per 
sq.in.,  one  %-in.  rivet  would  have  a  value  of  5940  lb., 
so  that  the  lacing-bar  stress  of  14,000  lb.  would  have 
called  for  a  three-rivet  connection. 

While  the  foregoing,  in  the  writer's  opinion,  justifies 
the  use  of  the  formula  for  lacing  bars  contained  in  the 
New  York  Central  Lines'  specifications,  it  is  not  meant 
to  justify  the  use  of  lacing  bars  in  such  a  case  as  that 
under  discussion.  In  this  connection  your  attention  is 
called  to  the  following  paragraphs  in  that  specification. 

Par.  66.  .  .  ,  Compression  members  shaU  have  their 
segments  connected  by  solid  webs,   if  practicable. 

Par.  67.  The  open  sides  of  compression  members  without 
central  webs  transverse  to  the  plane  of  the  segments  shall 
be  stayed  by  stay-plates  and  lacing  bars.  The  open  sides  of 
the  compression  members  with  such  central  webs  shall  be 
stayed  by  stay-plates.  The  stay-plates  at  the  ends  of  mem- 
bers shall  be  placed  as  near  the  end  of  the  member  as  prac- 
ticable, and  shall  have  a  length  not  less  than  one  and  one- 
fourth  times  the  width  of  the  member  between  the  nearest 
rivet  lines  connecting  them   to   tlie   flanges. 

H.  T.  Wflty, 
Engineer  of  Structtires,  Exterior  Zone, 

The  N.   Y.   C.  E.E.   Co.   East. 
Grand  Central  Terminal, 
New  York,  June  4,  1915. 


CoEimpefilftHonas    sis    ^ira    ASid    to 

Sir — Eeeently  instructors  in  two  of  the  leading  techni- 
cal schools  of  this  country  have  commented  on  a  marked 
difference  between  the  students  of  the  departments  of  civil 
and  architecttiral  engineering  as  regards  their  attitude 
toward  their  studies,  capacity  for  work,  enthusiasm  and 
esprit  de  corps.  The  writer,  also,  from  experience  as  a 
student  and  a  teacher  in  both  architectural  and  civil  engi- 
neering, believes  that  this  distinction  exists  and  is  not  due 
to  dissimilarity  of  character  and  qualifications  of  the  stu- 
dents in  the  respective  courses  but  to  essential  differences 
in  the  administrative  and  pedagogical  methods  of  the  two 
departments. 

The  courses  in  architectural  engineering  are  so  taught 
that  the  student  first  learns  the  fundamental  principles 
and  then  their  application  to  the  .solution  of  a  number  of 
practical  problems.  Each  student  solves  the  same  prob- 
lem— but  independently,  in  an  original  manner  and  with- 
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in  a  limited  period  of  time.  In  many  of  the  more  ad- 
\iuued  courses  the  students'  work  is  graded  and  ranked  in 
order  of  merit  by  a  group  of  judges  composed  of  meminTs 
of  the  instructional  staff  and  often  one  or  more  distin- 
guished practitioners.  The  results  for  each  problem  are 
publicly  exhibited  and  at  a  stated  time  are  reviewed  and 
criticized  by  the  instructor  in  charge.  This  method  of 
competitive  and  cooperative  endeavor  on  the  part  of  the 
students  arouses  in  them  a  healthy  spirit  of  emulation  and 
enthusiasm.  The  solution  of  each  problem  becomes  an 
interesting  game  in  whidi  all  participate  with  that  earn- 
estness and  industry  which  are  essential  elements  for  suc- 
cess in  their  school  training  as  well  as  in  later  life. 

It  is  true  that  the  courses  iii  civil  engineering  also  re- 
quire the  solution  by  the  students  of  a  large  number  of 
practical  prolilems;  but  the  writer  does  not  know  of  a 
single  school  where  these  problems  are  solved  on  a  com- 
petitive basis.  The  usual  abstract  and  noncompetitive 
methods  of  field,  laboratory  and  drafting-room  work  lead 
to  individual,  isolated  and  an  unenthusiastie  effort.  The 
most  earnest  and  enthusiastic  teaching  cannot  inspire  the 
student  with  the  same  interest  in  his  work  as  does  the 
knowledge  that  he  and  his  work  are  constantly  up  for 
judgment  before  the  whole  school.  Awaken  a  student's 
pride  and  you  will  arouse  him  to  high  endeavor,  while  the 
mere  acquisition  of  "passing  grades"  will  hardly  more 
than  maintain  his  flagging  interest. 

It  is  believed  that  the  competitive  method  of  instruc- 
tion could  be  successfully  applied  to  many  courses  in 
still  other  branches  of  engineering.  In  order  to  become 
effective,  this  method  would  have  to  be  adopted  as  a  de- 
partment policy  and  all  the  members  of  the  instructional 
staff  and  student  body  would  have  to  cooperate.  It  would 
be  desirable  in  some  of  the  more  advanced  courses  to  se- 
cure the  cooperation  of  agencies  outside  of  the  school, 
such  as  engineering  companies,  technical  societies  and 
public  organizations,  in  the  formulation  of  problems, 
criticism  of  the  results  and  the  possible  award  of  tokens 
of  merit. 

A.  B.  McDaxiel, 
Assistant  Professor  of  Civil  Engineering, 

University  of  Illinois. 

June  9.  191-5. 
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Sir — ilucli  municipal  work  suffers  from  the  lack  of 
system  in  preliminary  details.  For  example,  there  is  the 
custom  of  beginning  in  the  spring  to  arrange  for  paving, 
dragging  the  necessary  legislation  along  for  weeks,  let- 
ting the  contract  in  midsummer  or  later,  and  beginning 
actual  construction  so  late  in  the  season  that  bad  and  per- 
haps freezing  weather  in  the  fall  overtakes  the  contrac- 
tor. This  almost  always  results  in  added  expense  to  the 
contractor  and  injury  to  the  concrete  and  to  the  cement- 
grout  filler,  if  a  brick  pavement  is  being  put  down,  iluch 
has  been  said  and  written  about  greater  efficiency  in  con- 
struction methods  employed  on  public  works,  nor  has  too 
much  emphasis  been  placed  on  this  phase  of  the  subject; 
but  there  is  just  as  urgent  need  for  system  and  efficiency 
in  preliminary  proceedings. 

The  present  illogical  system,  or  lack  of  system,  is 
chargeable  partly  to  what  seems  to  be  the  natural  tendency 
of  public  officials  to   dilatory   action   and  partly   to  the 


laws  which  govern  political  unit.*.  So  far  as  public  olli- 
cials  are  concerned,  aroused  pulilic  sentimeut  could  be 
made  to  act  as  a  spur ;  but  .sometimes  laws  enacted  by  state 
legislatures  are  so  firndy  rooted  in  custom  that  it  is  diffi- 
cult to  get  them  changed. 

In  most  states  all  municipal  and  I'ounty  officials  are  in- 
ducted into  ollice  in  the  early  ]iart  of  the  year.  Time  is 
consumed  in  organizing  the  government,  familiarizing  the 
personnel  with  their  duties,  and  in  formulating  plans  and 
devising  means  for  putting  them  into  elfec't.  Ordinarily 
tiic  budget  of  receipts  and  appropriations  for  the  year  is 
made  out  in  the  spring.  Usually  a  city  administration 
which  is  to  go  out  in  the  spring  does  not  assume  the  re- 
sponsibility of  authorizing  expenditures  for  work  to  be 
done  under  the  succeeding  administration. 

Some  change  ought  to  be  effected  in  these  matters, 
either  by  legislative  enactment  or  through  an  iconoclastic 
assault  by  public  opinion  upon  the  idol  of  procrastination 
so  long  worshipped  by  i)ublic  officials,  so  that  all  prepara- 
tory work  shall  be  got  out  of  the  way  during  the  winter 
months  and  construction  work  begun  as  early  in  the  spring 
as  the  weather  permits. 

F.    A.    ClIUUCIIILL. 

Conneaut,  Ohio,  June  22,  191.5. 

Selllaini^  Wales'  fog^  Metes* 

Sir — The  editorial  comment  on  my  letter  in  your  issue 
of  June  3  concerning  water  meters  should  in  fairness  per- 
mit a  reply. 

The  policy  of  charging  for  public  use,  and  for  facilities 
provided  though  not  used,  will  undoubtedly  reduce  the 
cost  to  actual  consumers;  but  these  matters  are  obviously 
not  related  to  the  economic  question  involved  in  metering 
small  consumers  under  conditions  similar  to  those  exist- 
ing at  Portland,  Ore. 

As  to  selling  water  at  flat  rate  based  on  estimated  legi- 
timate consumption,  which  you  apparently  condemn  as  un- 
fair and  absurd  under  all  circumstances,  cases  can  be  cited 
in  which  actual  experience  has  shown  that  the  general  use 
of  meters  resulted  in  increased  cost  or  decreased  profits. 
Two  such  are  personally  known  to  me,  one  a  hydro-elec- 
tric plant  and  the  other  a  privately  owned  water  company 
which  pumped  all  water  against  a  240-ft.  head.  In  both 
cases  the  books  showed  that  the  use  of  meters  on  small 
consumers  resulted  in  financial  loss. 

In  Portland  the  fact  in  regard  to  distributing  mains 
is  that  in  small  sections,  through  poor  planning  and  the 
purchase  of  inadequate  private  mains,  the  present  legiti- 
mate consumption  unduly  lowers  the  pressure  at  summits, 
and  therefore  it  is  impossible  that  meters  will  remedy 
this  trouble  except  by  objectionably  curtailing  the  legi- 
timate use. 

The  high  peak  of  the  consumption  curve  due  to  general 
lawn  sprinking  for  a  few  hours  in  the  early  evening  is 
the  direct  cause  of  the  insufficient  pressure  in  limited 
districts,  and  this  can  be  overcome  for  the  present  mains 
only  by  regulations  distributing  the  hours  of  sprinkling. 

In  any  case,  it  appears  axiomatic  that  only  if  the  value 
of  the  water  saved,  or  the  value  of  the  extended  term  of 
useful  service  of  existing  mains,  equals  or  exceeds  the 
total  costs  of  metering  is  the  metering  of  all  consumers 
justified  as  a  business  proposition. 

George  Rae. 

34  Jefferson  Ave.,  Brooklyn,  N.  Y.,  June  12,  1915. 
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structioii  co-st  as  $5514  per  mile.  The  troubles  overcome 
in  operation  were  pictured,  particularly  those  with  the 
collectors.  The  maintenance  cost  for  nine  months  to 
April,  1915,  was  at  the  rate  of  $95  per  track  mile  per 
j'ear. 

J.  V.  B.  Duer  outlined  the  protected  third-rail  con- 
struction of  the  West  Jersey  &  Seashore  R.E.  (Penn- 
sylvania Lines)  which  had  cost  $4235  per  mile  for  the 
third-rail  system  and  $679  for  the  track  bonding.  The 
principal  trouble  described  was  that  due  to  sleet.  The 
detention  figures  were  given — 497  min.  per  year  due  to 
the  third-rail  system.  The  maintenance  cost  was  $82 
per  mile  per  year  (average  of  seven  years)  for  the  third 
rail  and  $26  for  the  track  bonding.  The  much  higher 
figures  of  the  discarded  trolley  wire  were  given  for  com- 
parison. 

Experience  with  the  unprotected  600-volt  conductor 
rail  of  the  Chicago  Elevated  Ey.  was  presented  by  C.  H. 
Jones,  showing  a  first  cost  of  $3284  per  mile  and  a 
maintenance  burden  of  $80  per  mile  per  year. 

The  design  and  materials  for  the  1550-volt  overhead 
lines  of  the  Portland  Division  of  the  Southern  Pacific 
Co.  were  given  in  considerable  detail  by  Paul  Lebenbaum, 
with  tabulated  costs  of  material  and  labor.  Briefly  sum- 
marized these  showed  a  first  cost  of  $2550  per  mile  of 
track.  The  maintenance  burden  was  $78  per  mile  per 
year. 

C.  J.  Hisson,  of  the  General  Electric  Co.,  presented 
curves  showing  the  variation  of  factors  affecting  the  design 
of  proper  contact  systems,  especially  catenary  trolleys. 

Street  Lighting 

At  a  joint  session  with  the  Illuminating  Engineering 
Society,  P.  S.  Millar,  of  New  York  City,  presented  a 
lengthy  paper,  "Effective  Illumination  of  Streets,"  and 
accompanied  it  with  demonstrations  by  small  lamps  on  a 
miniature  street.  He  classified  various  streets  and  de- 
scribed the  varied  aims  in  illuminating  them.  Particu- 
lar attention  was  given  to  vehicle  driving.  It  was  em- 
phasized that  objects  were  discerned  usually  more  by  con- 
trast perceptions  than  by  actual  illumination.  The  im- 
portant role  of  silhouetting  against  specular  reflection  on 
polished  fiavements  was  dwelt  on.  Glare  was  to  be  re- 
duced by  more  lamps  and  lighter  surroundings  rather 
than  by  any  shading  which  prevented  specular  reflection. 
The  necessity  was  shown  of  arranging  road  lamps  so  that 
their  glare  did  not  obscure  important  stretches  behind 
them. 

Use  of  Motors 

A  discussion  of  the  engineering  factors  which  have  to 
be  studied  in  adapting  electric  jwwer  to  various  industries 
was  opened  by  D.  B.  Eushmore,  of  Schenectady,  for  the 
Industrial  Power  Committee,  with  p  general  analysis  of 
manufacturing  industries,  processes,  equipment,  labor  and 
cost  factors.  This  was  followed  by  brief  reviews  by  several 
members  of  the  power  requirements  and  service  diflSculties 
of  elevators,  rubber  works,  printing  .shops,  brick,  cement. 


CoBaveEatSoira    ©if   A? 

The  thirty-second  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  was  held  at  Deer  Park, 
Md.,  June  29  to  July  2.  There  was  the  usual  varied  pro- 
gram of  papers  and  entertainment.  The  attendance  (200) 
was  good  in  spite  of  possible  interference  with  the  special 
September  convention  in  connection  with  the  Interna- 
tional Engineering  Congress  at  San  Francisco. 

While  parts  of  the  technical  program  were  of  greatest 
interest  to  various  electrical  specialists,  yet  a  considerable 
number  of  papers  were  of  general  engineering  interest 
and  are  briefly  reviewed  here. 

Power  Transmission 

A  series  of  short  papers,  by  J.  A.  Walls,  of  the  Penn- 
sylvania Water  &  Power  Co.,"w.  E.  Mitchell,  of  the  Ala- 
bama Power  Co.,  P.  il.  Downing,  of  the  Pacific  Gas  & 
Electric  Co.,  F.  C.  Connery,  of  the  Toronto  Power  Co., 
and  J.  B.  Leeper,  of  the  American  Bridge  Co.,  described 
tower  footings  that  were  unsatisfactory  and  others  that 
amply  provided  against  uplift,  compression  and  horizon- 
tal movement.  Methods  of  tower  erection  were  briefly 
noted. 

A  paper  by  A.  Bang,  "Four  Years'  Operating  Exper- 
ience on  a  High-Tension  Line,"  gave  information  about 
the  Holtwood-Baltimore  70,000-volt  system  of  the  Penn- 
sylvania Water  &  Power  Co.  and  described  the  failure  of 
about  3  per  cent,  of  the  porcelain  insulators — due  possibly 
to  unburned  spots  or  cracks  caused  by  thermal  and  other 
service  stresses.  Special  devices  were  described  which  had 
reduced  the  number  and  severity  of  disturbances  caused  by 
lightning;  these  involved  (1)  shunting  the  short-circuit 
arc  momentarily  with  a  fuse  across  the  line  in  trouble  and 
(2)  momentarily  reducing  the  generator  field  excitation. 

Electric  Railroads 

A  series  of  papers  were  presented  showing  the  construc- 
tion and  maintenance  methods  and  costs  of  contact  systems 
on  various  heavy  electric  roads  (all  of  which  have  been 
described  at  various  times  in  Engineering  News). 

E.  J.  Amberg  described  the  catenar}^  lines  of  the  New 
Haven,  New  York,  Westchester  &  Boston  and  Boston  & 
ilaine  (Hoo.sac  Tunnel)  lines,  quoting  the  construction 
costs  as  running  from  $5000  (tangent  single  catenary)  to 
$12,500  (4-deg.  compound  catenary)  per  mile.  F.  Zog- 
baum  described  the  organization  of  maintenance  on  the 
New  York,  Westchester  &  Boston,  and  gave  various  data 
on  failures  and  maintenance  costs,  the  total  average 
monthly  cost  for  the  last  half  of  1914  being  $17.61  per 
track  mile  of  contact  system  and  $2.69  per  mile  of  feed- 
ers. The  total  of  this  electrical  maintenance  for  Decem- 
ber, 1914,  was  1.42c.  per  car-mile. 

J.  B.  Cox  described  the  1500-volt  catenary  trolley  sys- 
tem and  locomotive  collectors  (roller  pantographs)  of 
the  Butte,  Anaconda  &  Pacific  Ey.,  and  gave  the  line-con- 
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]iul]i  and   suuar   nulls,   and   of  cxcavatiiifj;  and   drcdgiiij;- 
(iprraliinis   in   the   licld. 

Kl.KCTIlIC  CoOKINCi 

IX'linite  data  on  tliu  operation  of  several  typical  coni- 
nicrcial  electric  ovens  were  ottered  by  P.  W.  Guniaer,  of 
St.  Louis,  in  the  paper  "Economic  Operation  of  Electric 
Ovens."'  The  objects  of  cookintj  were  reviewed  as  aimed 
(1)  to  increase  digestil)ility  of  food.  (2)  to  make  it  more 
palatable,  or  (3)  to  sterilize  it.  The  most  economical 
ti'm])eratures  and  leni^ths  of  time  for  oven  cookin<j  of 
\arions  foods  were  found  by  a  long  series  of  trials.  This 
necessitated  finding  the  energy  lost  in  prelieating  an 
(jven,  in  maintaining  it  at  constant  temperature,  and  in 
oi)ening  the  doors.  The  most  economical  temperature  for 
well-done  beef  roasts  was  120  deg.  C. ;  for  rarer  conditions 
100  deg.  There  was  a  great  saving  by  searing  the  roast  on 
top  of  the  stove  instead  of  ]ircheating  the  oven  to  250 
deg.  for  this  purpose. 

Biscuits  were  best  baked  in  temperatures  of  200  to 
2-10  deg.  C.  The  energy  required  was  the  same  for  any 
temperature  within  this  range.  Bread  was  best  baked  at 
from  180  to  240  deg.,  and  the  most  economical  tempera- 
tures were  betw-een  200  and  315  deg.  For  baking  sponge 
cake  the  highest  satisfactory  temperature,  190  deg.  C,  was 
the  most  economical.  It  was  considered  feasible  to  reduce 
cooking  to  a  more  exact  science. 

In  the  discussion,  the  large  and  increasing  number  of 
electric  ranges  in  use  were  made  evident.  By  careful 
heat  insulation  and  reduced  losses  the  operating  cost  was 
being  brought  down  close  to  gas.  In  Spokane,  where  gas 
was  $1.15  per  thousand  cubic  feet  and  electricity  10c.  per 
kw.-hr.  (base  rate),  there  were  about  a  hundred  ranges. 
In  St.  Louis  it  was  found  that  cooking  current  at  5c. 
per  kw.-hr.  equaled  gas  at  $1. 

R.\TES 

One  of  the  papers  attracting  the  most  interest  was  en- 
titled ''Class  Rates  for  Light  and  Power  Systems  or  Terri- 
tories," by  F.  G.  Baum,  of  San  Francisco.  Customers  were 
divided  into  eight  classes — (1)  residence  lighting,  (2) 
commercial  lighting  and  small  power,  (3)  street  lighting, 
(•i)  day  power,  (5)  day  and  night  power,  (6)  railway 
power,  (7)  irrigation,  and  (8)  reclamation.  The  author 
had  found  close  similarity  in  the  load  characteristics  of 
such  classes  over  large  districts ;  therefore  he  proposed  con- 
sidering together  all  the  customers  of  a  system,  irrespec- 
tive of  small  local  differences,  and  fixing  the  rates  accord- 
ing to  the  averages  for  the  classes,  following  the  accepted 
scheme  of  making  each  class  support  its  own  investment 
and  operating  charges — in  proportion  to  peak-loads  de- 
mands and  total  energy  drawn.  The  proposition  was  ap- 
plied in  detail  for  a  hypothetical  California  case. 

Miscellaneous  Papers 
The  following  papers  completed  the  program : 

1.  "President's  Address,"  by  P.  M.  LincoUi,  of  Pittsburgh; 
a  review  of  15  years'  progress  and  an  argument  that  startHng 
advances  in  efflciency  of  generators,  motors,  water  wheels, 
engines  and  turbines  were  no  longer  possible. 

2.  "The  Electric  Strength  of  Air,"  by  Prof.  J.  B.  Whitehead, 
of  Johns  Hopkins  University;  a  summary  of  theory  for  the 
behavior  of  air  under  electric  stress. 

3.  "Form  Factor  and  Its  Significance."  by  Prof.  F.  Bedell, 
K.  Bown  and  H.  A.  Pidgeon,  of  Cornell  University;  showing 
the  futility  of  defining  alternating-current  wave  shapes  by 
"form   factor" — ratio  of  root-mean-square  to  average  value. 

4.  "Distortion  Factors,"  by  Prof.  F.  Bedell,  R.  Bown  and 
C.  L.   Swisher,   of  Cornell   University;   numerical    measures   for 


the  ileparturn  of  nn  IrrpRUlnr  wave  from  a  i)urc  sine-  wavi- 
r>.  "An  Analyticnl  and  Craphlcnl  Solution  for  NonHinuH- 
oldal  Alternatlns:  CuirentH,"  by  F.  M.  MIzuHhl,  of  Cornell 
Univorslty;  modlllcatlon  of  llie  uhuhI  cxpreHHionH  for  nlter- 
natlPK   currontB   to   make   them   hold   true   for   nonHlnn   waven. 

6.  "Classification  of  AlternallnK-Current  Motors,"  by  V.  A. 
Fynn;  "Clasalflcntlon  of  ICIectromaKnetlc  Machinery,"  by  F. 
Creedy. 

7.  "Phase  Angle  of  Current  Transformers,"  by  C.  I.,.  Dawes, 
and  "Calibration  of  Curn-nt  Transformers  by  Mutual  Induc- 
tances," by  C,  L.  Forlescue;  new  laboratory  and  shop-testlnK 
Cfiulpmcnt. 

S.  "The  Induction  Watt  Hour  Meter,"  by  Prof.  V.  L.  Hollls- 
tei-;  an  argument  that  Induction  meters  did  not  behave  as 
Induction   motors. 

!i.  "Measurement  of  Dielectric  Losses  with  the  Cathode 
Ray  Tube,"  by  J.  P.  MInton,  of  Plttsflcld;  new  apparatus  for 
measuring  the  energy  absorbed  by  'nsulatlon  under  various 
pressures. 


PffOfiCiPess  DEa  Flhnlsidlelplhiia's 


On  July  I  i'liiladclpliia  Cily  Councils  enacted  the 
neces.sary  municipal  legislation  to  authorize  the  placing 
under  contract  and  the  commencement  of  construction  of 
the  first  section  of  the  Broad  St.  sui)way  and  of  a  stretch 
of  about  5  mi.  of  the  Frankford  elevated  railway.  The 
appropriation  for  the  subway  work  is  $3,000,000  and  the 
appropriation   for  the  elevated  work  is  also  $3,000,000. 

The  plans  have  yet  to  be  passed  upon  by  the  Public 
Service  Commission  of  the  State  of  Pennsylvania,  but  in 
anticipation  of  its  approval  of  them  bids  are  now  being 
invited  to  be  opened  Aug.  IG  ne.xt,  and  prescribing  that 
construction  work  shall  be  commenced  Sept.  13  next. 

The  section  of  subway  upon  which  the  first  work  is  to 
be  done  comprises  the  City  Hall  station  section,  which 
will  be  located  diagonally  under  the  west  and  south  sides 
of  City  Hall  and  under  the  two  lines  of  the  present  Market 
St.  subway.  The  work  will  include  underpinning  City 
Hall  and  the  Market  St.  subway  structure. 

The  first  contract  on  the  Frankford  elevated  line  which 
is  expected  to  be  awarded  Aug.  Ifi  will  consist  of  the  col- 
umn foundations  in  Front  St.  from  Callowhill  St.  to 
Kensington  Ave.,  in  Kensington  Ave.  to  Frankford  Ave., 
and  in  Frankford  Ave.  to  Unity  St.,  a  distance  of  about 
26,000  ft.  Bids  for  the  steel  superstructure  of  the  same 
stretch  will  be  invited  one  month  later.  The  reason  for 
commencing  the  elevated  work  at  Callowhill  St.  is  that 
no  operating  agreement  has  yet  been  made,  and  therefore 
it  is  not  yet  known  w-hether  the  line  south  of  Callowhill 
St.  will  have  to  be  connected  to  the  Market  St.  sy.stem  at 
Front  and  Arch  St.  for  operation  by  the  Philadelphia 
Rapid  Transit  Co.,  or  whether  it  will  have  to  be  connected 
to  a  Chestnut  St.  subway  for  operation  by  some  other 
company. 

aim  IFirairace 

The  Mont  d'Or  tunnel  through  the  Jura  Mountains 
was  opened  to  traffic  on  Jlay  15,  completing  the 
new  direct  line  for  the  Paris,  Lyons  &  ilediterranean 
Ry.  to  the  Simplon  Tunnel  route  to  Italy  direct.  The 
tunnel  is  3%  mi.  in  length  and  has  a  descending 
grade  toward  the  Swiss  end.  It  is  laid  with  9G-lb.  T- 
rails  on  creosoted  oak  ties.  The  trains  will  be  handled 
by  steam  locomotives;  but  as  the  ventilation  is  said  to 
be  very  effective,  this  is  not  objectionable.  The  tunnel 
was  driven   by   :Meycr  compressed-air  drills,  four  drills 
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being  mounted  on  a  heavy  cross-bar  wedged  against  tlie 
sides  of  the  heading.  This  outfit  was  carried  on  a  small 
four-wheel  truck.  The  compressors  were  operated  elec- 
trically by  current  from  a  Swiss  hydro-electric  plant. 
Compressed-air  locomotives  handled  the  construction 
ears. 

The  Swiss  and  French  headings  were  started  Nov. 
14,  1910,  and  July  21,  1911,  respectively.  The  work 
was  in  hard  limestone,  and  in  December,  1912,  water  was 
encountered,  which  increased  from  660  to  1000  gal.  per 
sec,  drying  up  surface  springs  and  a  small  river.  A 
concrete  bulkhead  20  ft.  thick  was  built,  the  water  being 
carried  through  pipes  during  its  construction.  The 
gate  valves  in  these  pipes  were  closed  in  January,  1913. 
The  surface  springs  then  flowed  again.  The  damage  done 
by  the  rush  of  water  was  repaired  and  a  central  drain 
built  with  a  capacity  of  220  gal.  per  sec.  The  pipes 
were  then  opened  to  drain  off  the  water  behind  the  bulk- 
head, and  this  was  removed  in  February,   1913. 

Other  springs  were  encoimtered  in  April,  1913,  when 
water  burst  in  again  and  reached  a  flow  of  2200  gal. 
per  sec.  The  heading  was  again  closed  by  a  bulkhead 
and  a  side  drift  run  parallel  with  it  (and  65  ft.  dis- 
tant) to  drain  off  the  water.  This  drift  encountered 
a  great  cave,  which  was  utilized  as  a  drainage  well, 
into  which  the  water  was  diverted.  The  heading  was 
then  reopened  and  the  tunnel  work  proceeded.  Wet 
spots  in  the  stone  lining  of  the  roof  were  finally  closed 
by  forcing  in  grout  under  pressure. 

The  new  line  between  Frasne  and  Vallorbe  is  15  mi. 
long  and  is  double  track,  with  maximum  grades  of  1.5 
per  cent,  and  a  summit  elevation  of  2938  ft.  It  is 
thus  much  more  favorable  for  fast  and  heavy  traffic  than 
the  old  circuitous  single-track  line  by  way  of  Pontarlier, 
which  is  26  mi.  long,  with  grades  of  2.5  per  cent,  and  a 
summit  elevation  of  3319  ft.,  and  on  which  traffic  in 
winter  is  subject  to  interruption  by  heavy  snow. 

FS©©dl=Fr®'ve!nitla(Dini  "Woirlfe 

On  June  24  the  Miami  conservancy  court  convened  at 
Dayton,  Ohio,  to  consider  a  petition  to  organize  a  flood- 
protection  district  to  be  known  as  the  Miami  Conservancy 
District.  The  judges  of  Hamilton,  Butler,  Warren, 
Preble  and  Montgomery  Counties  voted  to  establish  the 
district,  and  those  of  Miami,  Greene,  Shelby  and  Clark 
Counties  dissented  from  the  majority.  The  directors 
appointed  by  the  conservancy  court  are  Elward  A.  Deeds, 
of  Daj'ton,  Henry  M.  Allen,  of  Troy,  and  Gordon  S. 
Eentschler,  of  Hamilton. 

The  court  voted  to  exclude  Logan  County,  owing  to  the 
fact  that  the  detailed  surveys  and  studies  of  various  reser- 
voir sites  made  by  the  Morgan  Engineering  Co.  for  the 
Flood-Prevention  Committee  have  developed  that  the 
reservoir  originally  contemplated  in  Logan  County  is 
less  efficient  than  at  first  supposed  and  that  this  reservoir 
can  be  compensated  for  at  other  sites  at  a  substantial  sav- 
ing in  cost.  The  accompanying  map  shows  the  district  as 
planned. 

The  engineering  work  already  completed  under  the 
supervision  of  Arthur  E.  Morgan,  of  the  Morgan  Engi- 
neering Co.,  includes  a  topographical  survey  of  240  sq.mi., 
property  surveys  of  every  piece  of  property  in  the  pro- 
posed reservoirs,  local,  city  and  town  surveys,  relocation 


surveys  for  all  steam  and  electric  railways  affected  by  the 
proposed  reservoirs,  the  making  of  some  12,000  ft.  of  test 
borings  on  dam  sites  and  many  geological  and  hydrologi- 
cal  studies  and  investigations.  The  preparation  of  con- 
struction plans  is  now  in  progress,  about  20  engineers, 
draftsmen  and  computers  being  employed  on  this  work. 
Sufficient  progress  has  been  made  to  determine  the  gen- 


TiiE  Miami  Conservancy  District 

eral  character  of  the  flood  protection  and  prevention 
works,  but  there  remain  many  details  to  be  completed 
before  actual  construction  work  can  proceed. 

Bonds  cannot  be  sold  nor  construction  work  started 
until  the  appraisal  roll  has  been  approved  by  the  court. 
The  total  amount  of  money  collected  for  the  preliminary 
work  to  June  10  was  nearly  $478,000  and  the  total  ex- 
penditures $301,000,  leaving  $176,000  to  carry  on  this 
part  of  the  work,  which  has  included  many  local  improve- 
ments. 

Mr.  Morgan  has  been  made  chief  engineer  of  the  work 
and  will  hereafter  devote  his  entire  time  to  it,  instead  of 
half  time,  as  heretofore. 


W^ll^T®    of    Il7=Ye^ir°Oad 
C©inicrete  IRoof  Sflafe) 

One  panel  of  the  roof  of  a  wing  to  the  Gratiot  School 
building  in  St.  Louis,  Mo.,  collapsed  during  a  severe  wind 
and  rain  storm  on  June  11,  fortunately  at  a  time  when  the 
building  was  unoccupied.  The  details  of  the  collapse 
assume  a  certain  importance  because  it  has  been  errone- 
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ously  reported  as  the  I'aihire  of  a  lonfj-ostaljlislied  I'Oii- 
erete  buildiiijj;. 

Tlie  wing  in  question  was  built  in  1898.  It  comprises 
two  stories  and  basement,  with  reinforced-concrete  lloor 
and  roof  slabs.  There  are  brick  bearing  walls  24  ft.  c. 
to  c.  wliich  are  spanned  by  I-beani  joist  IG  ft.  c.  to  c.  Into 
these  I-beams  frame  3xl5-in.  concrete  beams  spaced  18  in. 
c.  to  c.  and  each  reinforced  only  with  one  1-in.  square 
deformed  bar  which  extends  simply  into  the  concrete  fire- 
proofing  around  the  I-bcams  and  about  2  in.  beyond  the 
inside  face  of  the  end  brick  wall.  The  roof  is  a  8-iu.  un- 
reinforced-concrete  slab  resting,  without  connection  of 
any  sort,  on  the  concrete  beams,  and  carrying  a  cinder 
concrete  fill  varying  from  9  in.  in  thickness  at  the  high 
point  of  the  roof  to  zero  at  the  drains. 

One  end  panel,  16x2-1  ft.  in  plan,  of  this  roof  collapsed 
onto  the  second  floor.  The  slab  there  was  seriously  dam- 
aged, but  held  under  the  impact  of  the  28-ton  mass.  The 
other  panels  of  the  floor  and  roof  are  intact,  but  damaged. 

An  examination  of  the  roof  after  the  failure  showed 
that  at  the  opposite  end  panel  nearly  all  the  concrete 
ribs  had  shear  cracks  at  their  supports,  and  in  most  cases 
were  separated  from  the  slab.  Most  of  the  ribs  were 
badly  deflected  and  had  many  diagonal  tension  cracks. 
The  brick  wall  at  the  standing  end  panel  was  about  % 
in.  out  of  plumb.  It  is  assumed  that  the  expansion  of 
the  cinder  concrete  fill  pushed  out  the  end  walls  and  thus 
weakened  the  roof  slab  so  that  it  was  easily  thrown  down 
by  the  storm.  At  the  same  time  it  should  be  recognized 
that  the  whole  construction  is  inherently  weak  and  merited 
its  long-delayed  failure. 

Growth  of  American  Merchant  Marine — The  tonnage  in- 
crease of  the  American  Mercliant  Marine  up  to  May  1,  1915, 
amounted  to  1019  vessels  of  680,155  gross  tons,  according  to  a 
recent  report  of  the  Bureau  of  Navigation.  This  is  a  greater 
increase  than  lias  been  recorded  for  any  previous  year.  In 
1907  there  were  added  to  the  American  registry  596,708  gross 
tons;  previous  to  that  the  record  had  been  held  by  the  year 
1S55,  when  an  increase  of  586,102  gross  tons  was  recorded. 

The  Hud.son  Bay  Railway,  from  Le  Pas  (on  the  Canadian 
Northern  Ry.)  to  Port  Nelson,  420  mi.,  has  the  construction 
\vork  well  advanced.  Work  was  started  last  spring  with  the 
giading  at  290  mi.  from  Le  Pas  and  tracklaying  at  214  mi. 
The  cantilever  bridge  over  the  Nelson  River  will  be  com- 
menced and  furtlier  work  will  be  done  on  the  terminals  and 
harbor  at  Port  Nelson.  W.  A.  Bowder  is  Chief  Engineer.  The 
work  is  under  the  direction  of  the  Department  of  Railways 
and  Cr  Hals. 

The  Pan-.Vmerican  Soientiiic  Congress  is  to  be  held  in 
Washington,  Dec.  27,  1915,  to  Jan.  S.  1916.  Tlie  arrangements 
are  in  the  liands  of  tlie  Department  of  State.  Hon.  John 
Barrett,  director-general  of  the  Pan-.'Vmerican  Union,  is  to  act 
as  secretary-general  of  the  congress.  The  sessions  will  be 
held  in  the  building  of  the  Pan-American  Union,  which  also 
will  be  the  headquarters  of  the  congress.  Among  the  sub- 
jects which  will  be  dealt  with  by  the  congress  are  meteoro- 
logy and  seismology,  conservation,  irrigation,  engineering, 
mining  and  metallurgy,  applied  chemistry  and  transportation. 

Freip^ht  Terminal  Improvements  at  Chicago,  proposed  by 
the  Atchison,  Topeka  &  Santa  Fe  Ry.,  include  a  produce  ter- 
minal at  Wentworth  Ave.  and  16th  St.  Nothing  definite  has 
been  decided,  but  the  railway  company  has  requested  the 
city  authorities  to  close  some  streets  in  a  district  where  all 
the  property  is  owned  or  controlled  by  the  company,  with 
the  idea  that  if  this  is  done  the  district  can  be  utilized  for 
terminal  purposes.  This  would  be  for  the  railway  company's 
own  use.  A  project  for  a  union  terminal,  warehouse  and  mar- 
ket for  fruit  and  produce  was  noted  in  "Engineering  News" 
of  April   29. 

Continuing  Alaskan  Railway  Surreys — Thomas  Riggs,  Jr., 
member  of  the  Alaskan  Engineering  Commission,  left  Seattle 
with  his  party  May  6  and  arrived  at  White  Horse,  Yukon 
Territory,  May  11.  As  river  navigation  from  White  Horse  is 
not  open  until  June,  he  had  the  party  transported  overland, 
u   distance   of   135   mi.,   sending    out   the    first   wagon    the   day 


after  he  arrived.  Ho  reached  Nonana  on  May  25,  just  19  days 
nftor  leaving  Seattle,  which  was  record  time  for  that 
period  of  the  year.  There  a  camp  had  already  been  erected. 
On  May  20  one  of  the  party  started  up  the  Nenana  River,  and 
two  days  later  the  full  party  was  In  the  flold  surveying. 

The  Nntlonul  Forest  Reservation  CommlsNlon  has  approved 
the  purchase  of  lands  In  the  White  Mountains  and  the  .South- 
ern Appalachians  amounting  to  a  total  of  1,275,000  acres,  the 
latest  purchase  of  about  98,000  acres  having  been  authorized 
on  June  23.  The  prices  paid  for  these  latest  purchases  were 
J1.90  per  acre  for  a  block  of  36,000  acres  In  North  Carolina  and 
$7.21  per  acre  for  about  23,000  acres  In  Now  Hampshire.  There 
were  also  acquired  more  than  13,000  acres  at  $2.70  per  acre  In 
the  Natural  Bridge  area  In  Virginia.  Practically  all  the  land 
Is  mountainous  and  useful  only  for  forest  growth.  Most  of  It 
has  been  cut  over,  but  several  large  tracts  have  considerable 
timber  on  them. 

.'Vnother  Large  ninst — A  blast  at  the  quarries  of  the  River- 
side Portland  Cement  Co.  in  California  was  described  In 
"Engineering  News,"  May  27,  as  the  largest  blast  on  record. 
The  quantity  of  explosive  used  was  58  tons,  nearly  all  5% 
Hercules  R.  R.  P.;  and  It  was  estimated  that  between  350,000 
and  400,000  tons  of  rock  was  loosened.  The  "Engineering  and 
Mining  JournaT'  of  May  29  describes  a  blast  at  the  British 
Columbia  Copper  Co.'s  Mother  Lode  mine.  Greenwood,  B.  C, 
in  1913,  in  which  25  tons  of  40%  dynamite  was  used,  and  It 
was  estimated  that  fully  400,000  tons  of  rock  and  ore  were 
broken  up.  This,  like  the  one  at  Riverside,  was  a  strictly  un- 
derground blast.  There  were  4830  holes  loaded  from  Interior 
shafts  or  tunnels. 

The  Panama  Canal  in  its  first  eleven  months  of  operation 
earned  from  tolls  a  little  more  than  enough  to  pa,v  the  cost 
of  its  operation  and  maintenance.  For  the  ten  months  ending 
Apr.  30,  the  tolls  earned  amounted  to  $3,338,000  and  the  ex- 
penses of  operation  and  maintenance  were  $3,377,000,  leaving 
a  deficit  of  about  $40,000.  In  May,  however,  the  tolls  earned 
amounted  to  $547,000,  giving  a  sutficlent  margin  above  the  ex- 
penses to  wipe  out  the  deficit  and  show  a  slight  profit  for  the 
canal.  It  should  be  noted  that  in  the  cost  of  operation  and 
maintenance  is  included  the  sum  of  $1,369,000  expended  on 
dredging  in  the  Gaillard  cut.  If  this  expense  were  charged  to 
construction,  the  total  cost  of  operating  and  maintaining  the 
canal  would  be  a  little  over  $2,000,000  for  its  first  year. 

Hollow-Tile  Walls  are  the  subject  of  a  specification  re- 
cently adopted  by  the  Hollo%v  Building  Tile  Manufacturers' 
Association  of  .America  as  a  suggestion  for  municipal  building 
codes.  An  absorption  of  10  per  cent,  maximum  and  a  mini- 
mum crushing  strength  of  3000  lb.  per  sq.in.  net  area  are 
called  for.  The  permissible  loading  is  fixed  at  200  lb.  per 
sq.in.  bearing  members  (continuous  shell  and  web  area.)  The 
specification  allows  tile  to  be  used  in  place  of  brick  in 
all  walls,  including  foundation  walls,  in  the  same  gross  thick- 
ness. For  buildings  outside  the  fire  limits  a  minimum  wall 
thickness  of  6  in.  (for  one-story  buildings)  is  specified. 
Copies  of  the  specification  may  be  secured  from  Charles  T. 
Harris,  secretary  of  the  association.  Engineers'  Building, 
Cleveland,  Ohio. 

Reasons  for  Station  Contracts  in  building  the  government 
railways  in  .Alaska  are  given  by  William  C.  Edes,  chairman 
of  the  Alaskan  Engineering  Commission,  in  a  newspaper  dis- 
patch to  the  Boston  "Transcript"  from  Seward,  June  28.  Mr. 
Edes  is  quoted  as  follows: 

We  have  been  criticized  for  employing  what  is  referred  to 
as  foreign  labor  and  for  cutting  the  so-called  Alaska  wage 
scale.  The  men  gathered  here  to  secure  station  work  are 
above  the  average.  Many  come  here  from  the  railroads  just 
completed  in  Canada,  and  we  are  fortunate  to  get  such  ex- 
perienced iielp.  The  commission  is  liandicapped  by  the  Federal 
8-hr.  day  law,  because  the  season  is  only  seven  or  eight 
months  long  and  the  men  would  prefer  working  longer  hours 
for  more  pay.  The  wages  paid  are  37i-jC.  an  hour,  which, 
after  deducting  $1  a  day  for  board,  leaves  $2.  With  24  hr.  of 
daylight  the  men  could  work  10  hr.  with  ease.  With  tills  in 
mind,  the  commission  is  letting  out  contracts  to  groups  of 
men  and  contractors  so  that  they  may  work  as  long  as  they 
wish. 

A  Shortage  of  Potash  Salts  in  the  United  States  in  1914 
was  caused  by  the  curtailment  of  imports  consequent  to  the 
European  War.  Voluminous  discussions  as  to  the  remedy  for 
this  condition  have  appeared,  especially  with  regard  to  the 
fertilizer  industry.  A  bulletin  by  W.  C.  Phelan,  just  pub- 
lished by  the  United  States  Geological  Survey,  discusses  the 
situation  and  describes  the  work  done  in  this  country  last 
year  toward  finding  a  domestic  supply  of  potash  salts.  Potash 
salts  imported  for  consumption  in  the  United  States  in  1913 
amounted  to  612,514,916  lb.,  valued  at  $10,805,720.  In  1913 
nearly  1,000,000  lb.  of  potash  fertilizer  was  used.  On  account 
of  the  field  cost,  investigations  by  the  Survey  have  been 
limited  to  the  drilling  of  a  single  deep  well  in  the  Black 
Rock  Desert  in  Nevada,  to  general  reconnaissance,  and  to 
tracing  and  checking  reported  discoveries  or  possibilities. 
The  drilling  uncovered  no  bed  of  potash  or  other  salts. 
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Work  on  the  Second  Siniplon  Tunnel  Continues  in  spite  of 
the  entrance  of  Italy  into  the  war.  The  south  end  of  the  tun- 
nel is  on  Italian  territory,  the  north  on  Swiss  territory;  but 
at  present  work  on  the  north  end  is  discontinued,  while 
progress  at  the  south  end  was  not  interrupted  when  Italy 
declared  war,  pxcept  that  the  number  of  workmen  was  re- 
duced by  tlie  call  to  colors,  which  required  the  recruiting  of  a 
new  force.  The  May  advance  of  each  of  the  various  elements 
of  the  work  (crown  heading,  full  section  excavation,  sidewall 
construction,  arch  construction)  in  the  south  end  was  about 
S75  ft.:  heading  work  was  prosecuted  from  a  number  of  up- 
raises. The  total  length  of  completed  tunnel  at  the  end  of 
May  was  15,232  ft.  in  the  south  end  and  1!'),987  ft.  in  the  north 
end,  or  a  total  of  31,219  ft.,  representing  48  per  cent,  of  the 
final  length  of  the  second  Simplon  tunnel  (6.'i,026  ft.). — - 
"Schweizerische   Bauzeitung,"   June   12. 

.■V  Pavement  Onnrantee  was  sustained  in  a  suit  brought 
by  the  City  of  St.  Paul  against  the  Barber  Asphalt  Paving  Co. 
to  recover  about  $70,000.  The  company  took  12  paving  con- 
tracts in  St.  Paul  some  years  ago,  agreeing  to  make  all  nec- 
essary repairs  on  the  pavement  for  a  period  of  ten  years.  In 
October.  1912,  the  company  refused  to  make  repairs,  claiming 
the  damage  to  the  pavement  was  due  to  leakage  from  gas 
mains,  injury  by  street-railway  tracks,  excessive  sprinkling 
of  the  streets,  dirt  in  the  gutters,  insufficient  crowning  on 
some  streets  and  the  nature  of  the  subsoil.  The  city  there- 
fore made  the  repairs  and  brought  suit  against  the  company 
for  the  amount  expended.  The  U.  S.  District  Court  gave  judg- 
ment in  favor  of  the  city,  and  that  judgment  has  now  been 
affirmed  by  the  Circuit  Court  of  Appeals,  which  holds  that 
the  company  was  bound  to  have  had  knowledge  of  the  condi- 
tions likely  to  cause  injury  to  the  pavements  when  it  entered 
into  the  contract. 

Lock  No.  4  at  the  So€>  Canal  has  the  excavation  completed 
by  the  MacArthur  Brothers  Co.,  of  Chicago,  and  work  will 
soon  be  commenced  by  the  contractors  for  the  masonry,  the 
Oscar  Daniels  Co.,  of  Chicago.  The  lock  is  parallel  with  and 
a  duplicate  of  Lock  No.  3,  which  was  described  fully  in  "Engi- 
neering News,"  Mar.  5  and  Apr.  23,  1914.  It  will  be  1350x80  ft., 
with  from  241/2  to  25  ft.  of  water  on  the  sills.  The  filling 
culverts  will  extend  under  the  floor  for  the  full  length  of  the 
lock  and  the  emptying  culverts  will  extend  from  its  lower 
end  to  discharge  beyond  the  lower  gates.  These  culverts  will 
have  butterfly  valves  operated  by  hydraulic  cylinders.  The 
steel  lock  gates  will  be  operated  by  electric  winding  engines. 
All  the  work  of  construction  and  operation  is  under  the  di- 
rection of  Louis  C.  Sabin,  General  Superintendent  of  the  St. 
Mary's  Falls  Canal.  Lieut. -Col.  Mason  M.  Patrick,  Corps  of 
Engineers,  U.  S.  A.,  is  in  charge  of  the  district  which  includes 
the  Soo  canals   and  locks. 

A  Patent  Decision  on  electric  car-lighting  systems,  recently 
delivered  by  the  United  States  Circuit  Court  of  Appeals  for 
the  Second  District,  in  the  case  of  the  Safety  Car  Heating  & 
Lighting  Co.  versus  the  United  States  Light  &  Heating  Co., 
sustains  the  decision  of  the  lower  court  upholding  the  first 
eight  claims  of  patent  No.  747,686  to  J.  L.  Creveling,  dated 
Dec.  22,  1903,  and  owned  by  the  Safety  company.  The  patent 
covers  an  electrical  regulating  system  by  which  the  current 
delivered  by  the  generator,  which  is  driven  from  the  car  axle 
at  rates  varying  with  the  speed  of  the  train,  is  maintained  at 
substantially  constant  voltage.  The  court's  decision  reviews 
the  methods  of  regulation  adopted  by  various  other  inventors 
and  awards  priority  to  Creveling.  A  decision  in  favor  of  the 
Safety  company  was  also  entered  on  June  1  by  Judge  Hazel 
in  the  United  States  District  Court  of  Western  New  York  in 
a  suit  against  the  Goulds  Coupler  Co.  for  infringement  of 
patent  No.  1,070,080.  to  H.  G.  Thompson,  dated  Aug.  12,  1913. 
The  judge  held  that  claims  4,  9,  10,  11,  12  and  13  of  the  Thomp- 
son patent  were  infringed  by  the  Simplex  system,  made  by 
the  Goulds  Coupler  Co. 

An  .Vutomatic  Train-Stop  and  Cab  Signal  system  was  given 
a  practical  trial  on  the  Cincinnati  Southern  Ry.  a  few  weeks 
ago.  The  track  installation  has  been  made  on  IS  miles  of  the 
southbound  track  between  Erlanger  and  Crittenden,  Ky.,  this 
being  a  double-track  line  equipped  with  automatic  three-po- 
sition block  signals.  At  each  block  a  track  contact  and  a  6- 
ft.  bar  outside  of  and  a  little  above  the  track  rail  are  located 
600  ft.  in  advance  of  the  fixed  signal.  The  tender  carries 
shoes  which  engage  the  contact  device,  and  circuit-break- 
ers which  are  engaged  by  the  bar.  The  engine  is  equipped 
with  a  three-light  signal  and  a  speed  recorder  driven  from 
one  of  the  truck  axles.  When  the  block  signal  is  at  "pro- 
ceed," the  cab  device  shows  a  white  light  while  the  train  is 
running  through  the  block.  If  the  signal  is  at  the  "proceed 
under  control"  position,  a  green  light  is  shown,  while  a  "stop" 
signal  causes  a  red  light  to  be  shown  in  the  cab.  If  a 
train   passes  a   "stop"   signal,    the   circuit    closes  an   air  valve 


and  the  brakes  are  applied.  When  it  has  come  to  a  full 
stop,  the  needle  of  the  speed  recorder  closes  a  circuit,  and  the 
train  can  proceed  no  faster  than  10  m.p.h.  to  the  next  signal. 
The  circuit  breaker  is  to  insure  that  no  cab  signal  is  carried 
through  from  one  block  to  the  next,  but  is  actuated  definitely 
at  each  block.  A  special  feature  of  the  system  is  its  speed- 
control  arrangement.  If  the  train  exceeds  25  m.p.h.  while  in 
a  block  governed  by  a  caution  signal,  the  brakes  will  be  ap- 
plied, but  will  be  released  automatically  when  the  speed  has 
been  reduced  within  this  limit.  By  the  same  means  the  max- 
imum speed  of  the  train  can  be  kept  within  any  desired  limit. 
This  control  is  secured  by  contacts  made  with  the  indi- 
cating needle  of  the  speed  recorder.  The  system  is  controlled 
by  the  Julian-Beggs  Signal  Co..  of  Terre  Haute,  Ind. 


Mr.  B.  H.  Klyce,  Assoc.  M.  Am.  Soc.  C.  E.,  was  recently 
appointed  City  Engineer  of  Miami.  Fla. 

Mr.  William  B.  Winslow,  a  lawyer  of  New  York  City,  has 
been  appointed   Receiver  for  the  Florida  Railway  Co. 

Mr.  A.  K.  Nicolaysen,  Assistant  City  Engineer  in  Charge  of 
Bridge  Construction  of  San  Antonio.  Tex.,  has  resigned  from 
the  city's  service. 

Mr.  W.  H.  Keller  has  been  appointed  Master  Mechanic  of 
the  Baltimore  &  Ohio  Southwestern  R.R.,  with  headquarters 
at  Cincinnati,  Ohio. 

Mr.  Arthur  S.  Piers  has  been  appointed  Manager  of  the 
Real  Estate  Department  of  the  Canadian  Pacific  Ry.,  with 
headquarters  at  Montreal. 

Mr.  E.  M.  Turner,  for  the  past  12  years  Assistant  City  En- 
gineer of  Shreveport,  La.,  has  been  elected  City  Engineer,  to 
succeed  Mr.   George  R.  Wilson,   resigned. 

Mr.  Frank  E.  Davidson,  M.  Am.  Soc.  C.  E.,  of  Patterson  & 
Davidson,  Engineers  and  Architects,  Chicago.  111.,  has  been 
elected   President  of  the  Illinois  Society  of  Architects. 

Lieut. -Col.  Jay  J.  Morrow.  Corps  of  Engineers.  U.  S.  A.,  has 
been  relieved  from  duty  at  Portland.  Ore.,  to  take  effect 
Aug.  1,  1915.  He  is  to  go  to  the  Panama  Canal  Zone  for  duty 
under  the  Governor. 

Mr.  H.  M.  Montgomery,  Chairman  of  the  Chicago  Section  of 
the  American  Society  of  Mechanical  Engineers,  has  been 
elected  Vice-President  and  Director  of  the  Powdered  Coal  En- 
gineering &  Equipment  Co.,  of  Chicago. 

Mr.  R.  L.  Squier,  Deputy  County  Engineer  of  Champaign 
County,  Ohio,  recently  passed  the  bar  examination  at  Co- 
lumbus, Ohio,  and  will  be  admitted  to  practice.  Mr.  Squier  is 
a  graduate  civil  engineer  and  will  continue  his  practice  as 
such. 

Mr.  Guy  Nevil,  who  has  been  connected  with  the  City  En- 
gineering Department  of  San  Antonio,  Tex.,  has  resigned  and 
expects  to  sail  for  Spain  in  the  near  future,  where  he  will 
be  connected  with  one  of  the  Pearson  Engineering  Co.'s  pro- 
jects. 

Messrs.  H.  C.  Trexler,  Malcolm  Gross,  City  Solicitor;  David 
Williams,  Editor  of  the  "Labor  Herald;"  E.  J.  Lumley,  Presi- 
dent of  the  Chamber  of  Commerce;  F.  W.  Weil  and  S.  A.  Wei- 
shampel  have  been  appointed  members  of  the  City  Planning 
Commission  of  Allentown,  Penn. 

Mr.  Hurlbut  S.  Jacoby,  formerly  Chief  Engineer  of  the 
Standard  Steel  Construction  Co.,  of  Welland,  Ont.,  now  In- 
structor in  Civil  Engineering  at  Pennsylvania  State  College, 
will  spend  the  summer  as  Associate  Engineer  with  the  Samuel 
Austin   &  Son  Co.,   of  Cleveland,   Ohio. 

Mr.  E.  F.  Booth,  Assistant  City  Engineer  of  Youngstown, 
Ohio,  has  resigned  and  will  enter  into  partnership  with  R.  C. 
Shook,  local  contractor,  who  has  been  awarded  the  contract  to 
grade  and  build  the  bridge  foundations  for  the  Fredericks- 
burg road  at  the  Milton  Reservoir  site. 

Mr.  H.  E.  Bilger.  M.  Am.  Soc.  C.  E.,  Road  Engineer,  Illi- 
nois State  Highway  Department,  Springfield,  111.,  was  granted 
the  degree  of  Master  of  Science,  pro  merito,  by  Bucknell  Uni- 
versity, on  June  Ifi.  Mr.  Bilger  is  a  graduate  of  both  Bucknell 
University   and    the  University   of  Missouri. 

Mr.  Thomas  J.  McMaster,  who  for  the  last  30  years  has 
acted  in  the  capacity  of  Sales  Engineer  for  a  number  of 
concerns  in  the  West,  has  been  made  District  Manager  of  the 
Diamond  Power  Specialty  Co..  of  Detroit,  Mich.  His  head- 
quarters will  be  at  809  Ashland  Block,  Chicago,  111. 

Mr.  Frank  R.  Farnham,  previously  with  the  Make-It-Pay 
Department  of  the  Hill  Publishing  Co.  and  later  in  charge  of 
the   Copy   Service   Department   of   the   McGraw    Publishing  Co., 
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has  joined  the  Staff  of  Walter  B.  Snow,  riiblii.-lty  EnRinci-r 
and  Advertising;  Agent,   136   Federal  St..   I3ost>n.    Mass. 

Mr.  M.  L.  Scannell.  Manager  of  Water-Works  of  Tinin. 
Ohio,  has  resigned,  after  37  years  of  service  as  an  oincer  and 
director  of  the  company.  He  will  be  succeeded  by  Mr.  C.  H. 
Witter,  who  has  been  for  some  time  employed  as  Superin- 
tendent of  Construction  and  Operation  by  the  company, 

Mr.  L.  R.  Jorgensen,  M.  Am.  Soc.  C.  E.,  who  for  many  years 
has  been  associated  with  the  engineering  firm  of  P.  G.  Bauni 
&  Co.,  San  Francisco,  Calif.,  has  severed  his  connections  with 
that  company  and  will  engage  in  a  general  electric  and  hy- 
draulic engineering-  practice  at  1404  Chronicle  Bldg..  San 
Francisco.  Mr.  L.  Jorgensen  Is  the  inventor  and  patentee  of 
the  constant-angle  multiple-radius  dam.  He  will  make  a 
specialty   of  the   design   of  arch   dams. 

Prof.  Charles  M.  Spoftord,  M.  Am.  Soc.  C.  E.,  of  the  firm  of 
Fay,  Spofford  &  Thorndilte,  Consulting  Engineers,  Boston, 
Mass.,  and  Head  of  the  Department  of  Civil  and  Sanitary  En- 
gineering of  the  Massachusetts  Institute  of  Technology,  has 
been  appointed  by  Governor  Walsh,  of  Massachusetts,  one  of 
the  commissioners  to  investigate  the  subject  of  terminal  fa- 
cilities and  the  improvement  of  facilities  for  the  transporta- 
tion of  freight  in  the  Metropolitan   District. 

The  following  changes  have  been  announced  by  the 
Wabash  R.R. ;  Mr.  S.  E.  Cotter,  General  Superintendent,  at  St. 
Louis,  has  been  appointed  General  Manager,  and  will  con- 
tinue to  have  headquarters  at  St.  Louis;  Mr.  J.  W.  Jones.  Su- 
perintendent of  Terminals,  at  St.  Louis,  has  been  appointed 
Superintendent  of  the  Western  division  and  will  have  head- 
quarters at  Moberly,  and  Mr.  C.  E.  Ocheltree,  Assistant  Su- 
perintendent, at  Forrest,  111.,  will  succeed  Mr.  Jones. 

Lieut. -Col.  C.  W.  P.  Ramsay,  Assoc.  M.  Can.  Soc.  C.  E.. 
formerly  Engineer  of  Construction  of  the  Eastern  lines  of  the 
Canadian  Pacific  Ry.,  is  now  in  command  of  the  Canadian 
(Overseas  Railway  Construction  Corps  of  the  Allies'  armies  in 
France.  He  entered  the  service  of  the  Canadian  Pacific  in 
1898.  In  1912  he  was  appointed  Engineer  of  Construction  for 
Eastern  lines,  and  has  been  closely  identified  with  the  con- 
struction of  all  the  compan>''s  new  lines  since  that  time,  not- 
ably the  building  of  the  lalve  shore  line  from  Montreal  to  To- 
ronto. 

Mr.  J.  P.  Trumbull,  Chief  Clerk  to  the  Chief  Engineer  of  the 
New  York,  New  Haven  &  Hartford  R.R.,  has  been  appointed 
Chief  Engineer  of  the  Public  Utilities  Commission  of  Con- 
necticut at  a  salary  of  $3000  a  year.  Mr.  Trumbull  is  a  gradu- 
ate of  ShefBeld  Scientific  School,  Yale  University,  and  since 
graduation  has  been  engaged  in  steam  and  electric  railway 
engineering  work,  having  been  employed  by  the  New  York, 
New  Haven  &  Hartford  R.R..  the  International  R.R.  of  Mexico 
and  the  Connecticut  Co.  Mr.  Trumbull  passed  the  civil-service 
examination  for  the  position  of  Chief  Engineer  with  a  rat- 
ing of  97.5  per  cent. 

Mr.  Edward  F.  Vincent,  M.  Am.  Soc.  C.  E.,  Assistant  Chief 
Engineer  of  the  Colorado  &  Southern  Ry.,  has  been  appointed 
Chief  Engineer,  with  headquarters  at  Denver.  Mr.  Vincent 
was  born  at  Maquoketa,  Iowa,  in  1863.  He  is  a  graduate  of 
the  State  University  of  Iowa.  In  1886  he  entered  the  service 
of  the  Union  Pacific  Ry.  as  draftsman  and  field  assistant.  The 
following  year  he  was  engineer  on  construction  of  the  State 
Capitol  Building  at  Denver,  returning  the  next  year  to  the 
Union  Pacific.  Later  he  was  connected  with  the  U.  S.  Geo- 
graphical Survey,  in  charge  of  a  party  on  reservoir  sites  near 
I.eadville,  Colo.,  and  was  for  a  time  Principal  Assistant  Engi- 
neer of  the  Board  of  Public  Works  of  Denver.  He  entered 
the  service  of  the  Colorado  &  Southern  R.R.  In  1906. 

The  Pennsylvania  Company  announces  the  following 
changes  made  in  its  operating  department:  Mr.  S.  B.  Robert- 
son, Superintendent  of  the  Erie  &  Ashtabula  division,  at  New- 
castle, Penn.,  has  been  transferred  to  Cleveland  as  Superin- 
tendent of  the  Cleveland  and  Pittsburgh  division,  succeeding 
Mr.  I.  W.  Geer,  who  has  been  promoted  to  General  Superin- 
tendent of  the  Central  System,  with  headquarters  at  Toledo. 
Mr.  W.  M.  Wardop,  Superintendent  of  the  Fort  Wayne  divi- 
sion, will  succeed  Mr.  Robertson,  and  Mr.  Otto  Schroll,  Su- 
perintendent of  the  Toledo  division,  will  succeed  Mr.  Wardop. 
Mr.  Paul  Jones,  Superintendent  of  the  Zanesville  division,  will 
succeed  Mr.  Schroll.  and  F.  J.  Stinison  is  promoted  to  Super- 
intendent of  the  Zanesville  division,   succeeding  Mr.  Jones. 

Mr.  E.  F.  Saxton  has  been  appointed  Assistant  Director 
of  the  Department  of  Wharves,  Docks  and  Ferries  of  Phila- 
delphia, Penn.  For  the  last  three  years  Mr.  Saxton  has  been 
Acting  Supervising  Engineer  of  the  Permit  Bureau  of  the 
Philadelphia  Bureau  of  Highways,  and  since  the  death  of  M. 
M.  Coppuck  has  been  Secretary  of  the  Board  of  Highway  Su- 
pervisors. He  is  a  graduate  of  Lehigh  University  and  of  the 
New  York  University  Law  School.  Mr.  Saxton  was  connected 
with   the   Engineering   Department   of   the   New   York   Central 


&  Hudson  River  R.R.  during  the  ponBtructlon  of  the  Park  Ave. 
improvements,  and  has  had  a  varied  experience  In  bridge  and 
railway  construction.  Subsequently  he  was  connected  with 
the    Chicago    &    Northwestern    Ry.    and    the    Mexican    Central 

rt.H, 


OBHTUARY 


.Vuroii  Ward,  a  well-Unuwn  contractor  of  i:amden,  N.  J.. 
died  on  Juno  2.S  at  the  Cooper  Hospital  In  that  city  In  his 
Slst  year.  Mr.  Ward  was  born  In  Camden  and  most  of  his 
life  was  engaged  In  the  contracting  business. 


EMGHNEERENG      SOCIETIES 


COMING    MEICTINGS 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Aug.    16-18    and    25-28.       Annual     meeting    In     Los    AngelcH. 
Calif.,    Aug.    16-18;    In    San    Francisco,    Aug.    2.')-28.      Secy.. 
J.  C,  Olscn,  Cooper  Union,  New   York  ("ity. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL   ELECTRI- 
CIANS. 
-Vug.   24-27.     Annual   convention   In   Cincinnati.     Secy.,  Clar- 
ence R.  George,  Houston,  Tex 


aa^imces  s^khq 


i^tearials 


"l*ii4-unierc*utor**  Depth  <;uK:e 

A  device,  called  the  "Pneumercator,"  for  measuring  the 
depth  and  volume  of  tank.s,  etc..  and  accurately  registering 
the  measurement  at  any  convenient  place  has  been  invented 
by  H.  S.  Parks,  of  Philadelphia,  and  is  being  Introduced  by 
the  Pneumercator  Co..  118  Liberty  St.,  New  York  City.  The 
various  parts  of  the  systetn,  as  shown  in  the  sketch  herewith, 
include  a  balance  chamber,  ,a  mercury  gage,  a  three-way  con- 
tiol  valve  and  an  air  pump — all  properly  connected  by  small 
flexible  piping.  The  balance  chamber  is  placed  inside  the 
tank,  with  its  orifice  at  some  point  which  it  is  desired  t'< 
represent  by  the  zero  on  the  gage  scale.  With  the  chamber 
connected  to  the  gage  the  rising  liquid  traps  and  compresses 
the  air  in  the  chamber  and  pipe  line,  but  the  gage  does  not 
register  accurately,  the  error  being  proportional  to  the  height 
of  liquid  above  the  oriflce.  To  set  the  gage  accurately  the 
valve  is  changed  to  connect  the  chamber  with  the  pump, 
which  is  given  a  few  strokes  to  expel  any  liquid  above  the 
oriflce.  The  air  pressure  remaining  .after  the  pump  is  dis- 
connected   i.nd    the    pipe    dead-ended    (by    turning    the    <()ntioI 


Ta.n'k-Levicl  Gage 

valve),  balances  the  liquid  column  outside  the  chamber.  Now 
by  connecting  the  chamber  to  the  gage  the  correct  height  is 
shown,  and  thereafter  the  device  registers  properly — there 
being  only  an  inappreciable  compression  and  displacement  of 
the  air.  The  chamber  and  piping  are  blown  out  once  in  a 
while  to  guard  against  slow  leaks. 

The  gage  may  be  located  above  or  below  the  body  of  liquid 
measured.      Where    the    tank    is    under    greater    than    atmos- 
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pheric  pressure   the  upper  part   of   it   is  connected   to   the   top 
of   the    mercury    tube. 

A  trial  installation  has  been  placed  in  the  fuel-oil  tank.3 
of  the  United  States  battleship  "New  York,  and  is  reported 
to  give  oil  consumption  with  an  accuracy  not  before  pos- 
sible. By  placing  fore  and  aft  balance  chambers  in  casings 
connected  to  the  sea,  the  draft  and  trim  of  a  vessel  can  be 
registered.  Several  such  installations  on  commercial  boats 
have   been   reported. 


standards  and  greater  rigidity  and  stability.  The  Poro  prism 
telescope  also  makes  it  possible  to  use  different  eye-pieces, 
which  are  made  in  15-,  20-  and  25-diameter  sizes.  The  maker 
guarantees  this  type  of  telescope  to  maintain  its  line  of 
coUimation    under   all    conditions. 

The  telescope  is  8  in.  long  for  a  magnifying  power  of 
20  diameters,  against  12  in.  for  tlie  regulation  transit  telescope. 
The  field  is  1°  45'  witli  an  aperture  of  1%  in.  Tlie  standards 
are   4%    in.    higli   from   plate   to   center   of   telescope   bearings. 


ilnckfllline  nnil  Pipe-IIaudllng  Machine 

A  portable  gasoline  hoist  for  operating  a  derrick  and 
scraper  and  intended  specially  for  trench  work  is  now  buill 
by  the  Waterloo  Cement  Machinery  Corporation,  of  Water- 
loo, Iowa.  The  bedplate  carying  the  hoist  and  engine  is 
pivoted  to  a  wagon  bed  so  that  it  can  swing  horizontally.  The 
machine  weighs  about  2600  lb.  and  is  equipped  with  a  iVz- 
hp.   engine. 

For  backfilling,  the  machine  travels  along  the  clear  side  of 
the  trench,  and  its  cable  is  attached  to  a  scraper  handled  by 
a  man  on  the  opposite  side.  The  machine  hauls  the  scraper 
across  the  spoil  bank,  dragging  a  load  into  the  trench,  and 
the  man  pulls  it  back  for  another  haul.  The  swinging  of  the 
machine  enables  it  to  backfill  a  considerable  length  of  trench 
at  each  move.  One  contractor  reports  having  backfilled  300 
cu.yd.  in  S  hr.,  at  2c.  per  yd.,  with  the  machine,  while  an- 
other has  used  it  (with  two  men)  in  place  of  a  gang  of  20 
shovelers. 

To  move  the  machine,  the  hoist  is  locked  in  line  across  the 
wagon  bed  and  a  cable  is  led  through  a  sheave  anchored 
ahead  and  given  a  turn  around  the  hoist's  niggerhead.  The 
main  cable  can  be  used  also  in  unloading  pipe  from  cars  and 
lowering  it  into  the  trench,  and  for  miscellaneous  service  on 
construction   work. 


Field   Sand-Testiup:   Device 

The  device  shown  in  the  accompanying  view  is  designed 
for  making  granulometric  analyses  of  sand  and  is  intended 
mainly  to  be  used  in  rapid  field 
investigations  of  concrete  sands. 
It  consists  of  a  metal  box  con- 
taining a  ladder  of  graduated 
screens  soldered  into  the  case 
on  planes  which  slope  down  to 
openings  into  the  glass  tubes 
shown  in  the  view.  Sand -mixed 
witli  a  little  water  is  poured  in 
the  top  of  the  case  and.  by 
agitating,  is  passed  down 
through  the  successive  screens, 
the  selections  being  passed  out 
into  the  glass  tubes.  In  this 
way  the  amounts  of  the  various 
gradations  of  sizes  appear  each 
in  its  proper  glass  tube.  Meas- 
urement is  then  made  by  mark- 
ing off  an  a  card  which  fits  in 
a  frame  that  slides  on  rods  up 
one  side  of  the  case  the  exact 
amount  in  each  grade,  adding 
graphically  each  amount  to  the 
one  previously  measured.  The 
exact  percentages  of  the  vari- 
ous amounts  may  then  be  read 
from  the  interpolating  lines 
permanently  ruled  on  the  card. 
The  device  was  invented  by 
Nathan  C.  Johnson  and  Cloyd 
M.  Chapman  and  is  being  mar- 
keted by  the  Concrete  Appli- 
ances Co.,  Inc.,  Singer  Building, 
New  York  City. 


Trau.sit    with    Poro   Prism 
Teiewcope 

The  accompanying  illustra- 
tion shows  a  new  type  of  engi- 
neers's  and  surveyor's  transit 
recently  patented  and  put  on 
the  market  by  the  Weiss  In- 
strument Co.,  of  Denver,  Colo. 
With  the  Poro  prism  type  of  telescope  shown,  the  image  is 
erected  in  the  direct  path  from  the  objective  to  the  eye-piece, 
permitting  the  use  of  an  astronomical  eye-piece,  which  gives 
greater  light  and  field  than  an  erecting  eye-piece.  Other 
advantages  claimed  are  that  the  telescope  is  n^uch  shorter 
for  the  same  magnifying  power,  which  indirectly  means  lower 


JOnXSON-ClIAPMAN 

Sand  Tester 


Tl!ANSIT    AVITH    PoKO    PlilSJI    TELESCOPE 

The  instrument  described  and  illustrated  weighs  10  lb.  The 
light  mountain  transit  of  the  same  type  lias  a  telescope 
only  6H  in.  long,  a  magnifying  power  of  17  diameters,  a 
field  of  2°   15',  an  aperture  of  1,^  in.,  and  weighs   9  lb. 

Non-Slip  Ladder  Shoe 

An  anti-slipping  shoe  for  ladders  has  been  put  on  the 
market  by  the  American  Mason  Safety  Tread  Co.,  50  Churcli 
.St.,  New  York  City.  The  shoe  consists  of  a  cast  plate,  witli 
triangular  lugs  coming  up  on  either  side  of  the  ladder  leg. 
Tlie  bottom  is  faced  with  carborundum  grit,  and  it  is  claimed 
that  the  shoe  will  safely  grip  on  the  smootliest  concrete  or 
steel  fioor.  A  bolt  passes  through  the  lugs  and  leg  so  that 
the  shoe  is  pivoted  on  the  end  of  the  string-piece;  this 
permits  the  face  of  the  shoe  to  lie  flat  against  the  floor 
regardless  of  tlie  angularity  of  the  ladder. 

Portable    Rivet    Forge 

A  portable  rivet  forge  has  been  designed  by  the  Mahr 
Manufacturing  Co.,  Minneapolis,  Minn.,  for  general  use  in 
sliops  and  on  construction  work.  The  forge  uses  oil  fueU 
and  an  IS-gal.  tank  forms  part  of  a  welded  truck  frame. 
This  is  on  three  wheels,  the  front  one  being  in  a  pivoted  fork 
carrying  the  pull  handle.  Steel-angle  legs  support  a  firebrick- 
lined  steel  furnace  with  coml:)Ustion  and  heating  spaces.  A 
chain  bail  on  the  furnace  hood  allows  lifting  tlie  machine 
by  a  crane.  Compressed  air  at  from  10  to  125  lb.  pressure 
is  required. 

Pressed  Asbestos  Products 

Material  for  a  wide  variety  of  industrial  and  commercial 
fittings'  and  composed  largely  of  asbestos  and  binder,  is  be- 
ing marketed  by  the  Pressed  Asbestos  Products  Co.,  451  W. 
19th  St.,  New  York  City.  The  material,  called  "Papco,"  is 
furnished  in  densities  varying  from  that  of  soft  wood  to  that 
of  stone;  it  is  an  electrical  insulator  and  can  be  produced  to 
withstand  temperatures  up  to  2600  deg.  F.  It  has  been  em- 
ployed for  handles  on  hot  utensils,  for  bowling  balls,  table 
tops,  switchboard  panels,  rheostat  bases,  and  sanitary  seats. 
For  many  such  services  it  is  claimed  to  serve  as  well  as 
porcelain,   but    not   to   be   cold    to   the   touch. 
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A  ILigM  Orj[hs,-m<Binitsl  Brid! 


The  very  liandsoino  and  yet  siinplo  park  bridge  shown 
in  the  view  on  this  page  is  the  Memorial  Bridge  crossing 
Ishind  Grove  Pond  between  the  main  part  of  the  town  of 
Abington,  Mass.,  and  the  Island  Grove  Park  Reservation. 
It  forms  part  of  a  memorial  to  the  Abington  men  who 
were  members  of  the  United  States  Army  and  Navy  dur- 
ing the  Civil  AVar. 

The  design  is  most  simple.  It  comprises  3  5  similar 
spans,  each  20  ft.  long,  made  up  of  three  roinforced-con- 
crete  girders  resting  on  rectangular  piers  and  carrying 


several  layers  of  roofing  paper.  Over  all  the  other  piers 
the  slab  and  beam  steel  was  lapped.  In  the  winter  fol- 
lowing the  completion  of  the  bridge  the  e.xpansion  joints 
opened  up  from  y,  to  14  in.,  due  to  contraction. 

Special  provision  was  made  for  securing  the  handrail 
posts  by  casting  into  the  concrete  pipe  sleeves,  which  pro- 
jected about  10  in.  above  the  surface;  over  these  the 
rail  posts  were  set  and  securely  fastened.  The  top  sur- 
face of  the  bridge  was  granolithic  paving  finished  with  a 
wooden  float,  and  was  pitched  at  the  rate  of  y^  in.  per  ft. 


MEMORIAL   BRIDCE   AT   AHI.\'(;T(  .N.    MASS. 


a  flat  rein  forced-concrete  floor  14  ft.  wide,  which  is  used 
only  for  a  footpath.  The  piers  extend  through  silt  into 
hard,  coarse  gravel;  they  are  7  ft.  wide  and  are  canti- 
levered  out  at  the  top  to  carry  the  outside  girders. 

At  every  third  pier,  or  60  ft.  apart,  an  expansion  joint 
was  formed  by  placing  a  heavy  sheet  of  zinc  upon  the  top 
of  the  pier  at  the  level  of  the  bottom  of  the  beams.  The 
beams  and  slab  meeting  on  these  piers  were  separated  by 


from  the  center  to  both  sides.  The  whole  bridge  was 
cambered  15  in.  to  afford  clearance  for  small  boats  at 
the  highest  waters. 

J.  W.  Beal,  of  Boston,  was  the  architect  for  the  me- 
morial project,  including  this  bridge,  and  the  contract 
was  executed  by  Wilson  &  Tomlinson,  of  Boston, 
who  also  acted  as  engineers  for  the  reinforced-concrete 
design. 
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^SEgim  of  SlhoFe-ProtecttEomi  W©rl 


By  Ralph  Bennett* 


Sl'NOPSI:^ — This  article  contains  a  brief  state- 
ment of  the  governing  pnnciples  of  wave  action 
on  coasts,  a  comparison  of  coast-protection  struc- 
tures actually  built  and  an  outline  of  logical  pro- 
cedure in  designing  such  structures,  illustrated 
with  a  design  which,  in  the  author's  opinion,  meets 
all  the  requirements  of  coast- pro  text  ion  tvorks. 

The  energy  stored  in  sea  waves  conies  almost  entirely 
from  a  single  source,  the  wind.  As  the  water  shoals, 
the  free  formation  of  the  lower  tiers  of  the  rapidly  mov- 
ing wave  is  interfered  ■ndth  by  the  bottom  and  the  wave 
gradually  decreases  its  velocity  of  translation.  As  the 
water  continues  to  shoal,  tlie  disturbance  becomes  more 
acute  and  the  energy  of  the  single-  deep  wave  is  dis- 
tributed among  several  smaller  ones.  As  these  approach 
the  actual  shore  line,  they  are  still  further  distorted  by 
intersection  or  coalition  with  secondary  or  tidal  waves  or 
reflected  waves  from  shallow  bottoms  or  rocky  headlands. 

The  tides  are  a  gigantic  heaving  of  the  surface  of  the 
ocean,  which  should  move  around  the  earth  in  a  regular 
12-hr.  sequence.  The  irregularities  of  the  masses  of 
land  are,  however,  so  great  as  to  completely  obscure  the 
theoretical  form  of  the  tidal  movement  and  to  render 
it  quite  irregular  in  time  and  form.  As  the  tide  ap- 
proaches the  land  and  feels  the  retarding  effect  of  the 
shallow  water,  it  tends  to  become  a  series  of  overlapping 
waves  instead  of  a  single  imperceptible  rise  and  fall. 

These  tidal  wavelets  intermingle  with,  and  interact  on, 
the  various  wind-formed  waves  and  their  derivatives, 
and  tlie  whole  irregular  mass,  still  obeying  the  general 
laws  which  form  its  simple  elements,  advances  into  more 
shallow  water  until  the  depth  becomes  so  slight  that  the 
lower  particles  of  water  are  again  tripped  by  the 
bottom. 

The  wave  motion,  which  up  to  this  time  has  been 
without  horizontal  advance  of  the  water  in  which  the 
action  is  taking  place,  now  tends  to  become  an  advancing 
motion  of  a  mass  of  water.  The  energy  first  stored  in 
the  wave  by  the  wind  and  the  tide  becomes  visible  as 
the  velocity  of  a  mass  of  water.  As  the  water  in  con- 
tact with  the  bed  of  the  ocean  is  still  held  back  by  bot- 
tom friction,  the  crest  overruns  it  and  falls  on  the  beach. 
The  height,  the  length  and  the  velocity  of  the  waves  in 
shallow  water  are  all  regulated  and  controlled,  not  by  the 
energy  stored  in  the  deep-sea  waves,  but  by  the  effect 
which  the  depth  has  on  them,  so  that  the  waves  into 
which  the  energy  of  the  deep-sea  rollers  enters  are  in 
all  dimensions  a  function  of  the  cube  of  the  depth  of 
the  water  in  which  they  occur.  Thus  the  strength  of 
the  sea  defense  required  on  any  given  coast  is  as  much 
or  more  a  function  of  the  depth  of  the  shore  waters 
during  storms  as  it  is  of  the  exposure  of  that  coast  to  the 
wind  and  waves  of  the  open  sea.  Therefore,  the  first  step 
in  protecting  a  coast  must  be  the  formation  of  a  Ijcach. 
If  this  is  properly  done  it  will  render  it  certain  that  no 
waves  of  a  violence  greater  than  can  be  readily  handled 
will  ever  impinge  unbroken  on  the  defenses. 

•Engineer,    Wnshington    Building,    Los    Angeles,    Calif. 


A  beach,  being  itself  composed  of  loose  material,  can- 
not be  made  absolutely  stable.  But  its  upper  and  side 
limits  are  readily  defined,  and  if  this  definition  is  made 
by  proper  structures  the  changes  of  the  beach  vrill  be  so 
restricted  that  the  alterations  made  by  even  the  most 
severe  storm  will  be  well  within  the  fixed  safety  limits. 

If  the  shore  consists  of  a  nearly  horizontal  body  of 
sand,  the  sudden  release  of  the  energy  of  the  wave  pro- 
duces only  a  local  effect  which  is  readily  absorbed  in 
local  agitation  without  altering  the  beach  to  any  per- 
ceptible extent.  If  its  slope  is  not  correct  for  the  height 
of  the  tide  and  the  seas,  the  material  loosened  by  the 
wa\e  will  he  delivered  at  a  higher  or  a  lower  level  than 
it  was  picked  up  and  the  beach  will  waste  away  or  build 
up  until  stability  is  attained  or  the  conditions  change. 

The  rapidity  of  beach  action  is  very  much  aifected  by 
the  direction  of  the  wind,  the  nature  of  the  beach  mate- 
rial and  the  violence  of  the  shore  currents.  An  on- 
shore wind  blows  the  crests  of  the  waves  ahead  of  their 
normal  positions  and  so  causes  breakers  with  steep  high 
fronts.  These  are  very  violent  and  tear  up  and  carry 
off  much  material.  An  offshore  wind  blo\^'S  the  crests 
l)ack  into  the  body  of  the  waves,  flattens  the  slopes  and 
causes  the  final  failures  to  Occur  iii  shallow  water  and 
with  but  little  damage. 

When  waves  approach  a  shore  from  deeper  water,  they 
are  at  first  traveling  along  the  axis  of  their  primal  cause, 
Mdiich  is  usually  the  wind.  As  shoal  water  is  reached, 
the  waves  tend  to  square  themselves  up  with  the  slope 
of  the  bottom  over  which  they  are  traveling,  but  this 
slewing  around  of  their  fronts  also  tends  to  cause  the 
formation  of  a  longshore  current.  Wlien  the  wind  blows 
on  the  surface  of  a  body  of  water,  it  tends  to  form,  not 
only  waves,  but  also  a  surface  current.  As  this  current 
apjjroaches  the  shore,  it  is  deflected  and  parallels  the 
lieach.  The  tide  becomes  a  powerful  current  as  it  ap- 
proaches the  shallow  waters.  In  almost  its  entire  pro- 
gress along  the  shore  it  assumes  the  form  of  a  stream 
which  hugs  the  beach. 

If  the  waves  and  currents  of  the  sea  were  at  all  times  at 
right  angles  with  the  beach,  the  sand  and  gravel  of  the 
shore  would  be  moved  forward  and  back  over  the  same 
track.  Under  such  a  condition  the  upper  beach  would 
finally  be  of  coarse  gravel  and  sand,  the  intermediate 
slopes  of  finer  material  and  the  depths  beyond  the  in- 
fluence of  the  waves  would  be  faced  with  sand  so  fine 
as  to  be  almost  mud.  As  shown  in  the  preceding  para- 
graphs, however,  there  are  numerous  factors  deflecting 
the  ocean  currents  away  from  the  right-angle  approach, 
and  this  deflection,  however  slight,  causes  a  longitudinal 
movement  of  the  material  loosened  by  the  waves.  This 
is  littoral  drift.  Practically  the  only  method  of  success- 
fully building  foreshores  is  by  utilizing  its  existence. 

The  maintenance  of  existing  coast  lines  in  their  present 
positions  is  dependent  on  the  continiiance  of  the  forces 
which  placed  them  and  on  the  supply  of  materials  from 
which  they  are  replenished.  If  a  beach  or  cliff  which 
is  wearing  is  protected  so  as  to  cause  it  to  cease  from 
supplying  littoral  material  to  the  stretches  of  coast  to 
the  leeward  of  it,  the  beaches  on  that  coast  vn]]  grad- 
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ually  waste  away,  and  tlie  same  result  will  follow  the 
stoppage  of  the  drift  at  any  point,  as  by  the  construc- 
tion of  a  projecting  pier  or  wall.  If  the  supply  of  ma- 
terial is  ample,  drifting  will  be  only  temporarily  stopped 
and  the  general  action  will  coutiuuc  alter  the  obstacle 
has  been  overwhelmed. 

To  a  very  eon.siderable  extent  beaches  can  be  formed, 
built  up  or  protected  by  the  proper  application  of  the 
principles  outlined.  But  the  action  of  the  wind  and  of 
the  ocean  vary  from  day  to  day.  Any  attempt  to  operate 
continuously  in  a  cycle  of  forces  which  exists  for  but 
a  small  fraction  of  the  entire  season  will  result  in  failure. 


intermittent  water  load  on  the  other.  It  nmst  l)e  lirmly 
founded  and  .so  built  as  to  possess  the  greatest  possible 
homogeneity.  The  front  face  of  the  wall  must  be  ar- 
ranged to  destroy  as  much  of  the  energy  of  the  wave  as 
possible  before  it  reaches  tlie  upper  portion  of  the  wall. 
No  live  water  must  be  allowed  to  fall  back  of  the  wall. 
A  curved  rein  forced-concrete  deck  slab  of  variable 
thickness  on  a  scries  of  reinforced  beams  carried  on 
piling  can  be  made  to  answer  every  re(|uirement  of  the 
problem  in  a  more  elegant  manner  and  at  a  lass  cost 
than  can  a  structure  of  any  other  material.  In  Fig.  2 
are  given  the  details  of  such  a   wall  designed   by  the 
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SECTIO.N'  OF  TYPICAL,  EUROPEAN  AND  AMERICAN  SEA  WALLS 
Drawn  to  same  scale 


Location 
Blackpool 
Bridlington 
Blankenberghc 
Clacton 
Dj-n-church 
Felixstowe 
Folkestone 
Hastings 
Hornsea 
Hove 
Heme 
Leven 
Mariakerke 
Margate 
Morecamble 
Ostend 
Scarborough 
Scheveningen 
Tilbury 
Trusthorpe 


Material 
Masonry 
Masonry 

Masonrj"' 

Masonrj' 

Wood  on  concrete 

Reinforced  concrete 

Concrete 

Masonry 

Wood 

Masonry 

Masonry 

Masonry 

Concrete 

Masonry 

Concrete 

Concrete 

Concrete 

Wood 


Beach  Protection 


None 

Groins 

Groins 

None 

None 

None 

None 

Groins 

None 


Apron 

Sloping 

6  ft. 

A  long  flat  slope  of  stone 

Yes 

Sloping 

None 

None 

None 

None 

None 

None 

None 

Slope 

Sheet  piling 

None 

Sloping 

Sloping 

Sloping 

Sloping 

Sloping 


Deflector 

Parapet 

Cur\-ed 

Projects 

Cur\'ed 

Projects 

tone  on  concrete 

Slope  1  on  2.3 

Slanting 

Projects 

Cun'ed 

None 

9  ft. 

None 

Slant  6  on  1 

None 

Son  1 

Project."! 

5onl 

Sots  back  10  ft 

8  on  1  stepped 

None 

9-ft.  wall 

None 

2  on  1 

Vertical 

Cun-ed 

Overhang 

Sonl 

Retreating 

Slight  cur\-e 

Vertical 

Cur\-ed 

Overhang 

Cur\-ed 

Vertical 

Cuned  1  on  4 

Vertical 

Sloping 

None 

Sloping 

None 

Vertical  slab  rock  faced 


Stepped 


Beach  protection  and  building  works  must  be  based  on 
that  action  which  will  throughout  the  season  balance  the 
slow  accumulation  of  favorable  weather  against  the  rapid 
depletion  during  periods  of  abnormal  action. 

Typical  Sea  Walls 

In  Fig.  1  are  sllo^\^l  a  number  of  the  important  coa:t 
defenses  in  Europe,  a  few  American  walls  and  a  d^ign 
proposed  by  the  writer.  For  simplicity  in  comparison 
these  have  all  been  referred  to  the  high-water  line  and 
reduced  to  the  same  scale.  The  material  and  slope  of 
the  beach,  taken  with  the  range  of  the  tide  and  the 
nature  of  the  backfill,  cause  a  wide  variation  in  the  di- 
mensions of  the  walls,  but  they  show  on  the  whole  a 
rather  definite  tendency  to  the  use  of  a  general  outline 
which  conforms  to  the  theoretical  requirements. 

Details  of  a  Shore  Protection 
A  sea  wall  is  a  retaining  wall  so  built  that  it  will  suc- 
cessfully hold  a  distributed  backfill  on  one  side  and  an 


writer,  which,  it  is  believed,  best  satisfied  the  require- 
ments of  a  coast  defense,  as  outlined  below. 

A  complete  coast  defense  will  have,  in.side  of  a  fringe 
of  long  groins,  three  distinct  wall  portions  combined  in 
one  interlaced  and  homogeneous  structure.  There  must 
be  the  groins,  an  apron,  a  deflecting  wall,  and  an  upper 
wall,  or  parapet.  The  purpose  and  details  of  each  of 
these  parts  is  explained  in  the  following  paragraphs: 
Groix.s 

The  term  groin  is  used  to  designate  any  ridge,  wall 
or  fence  run  into  the  sea  in  a  direction  more  or  less 
perpendicular  to  the  coast  line  for  the  purpose  of  con- 
trolling littoral  drift.  At  one  time  massive  masonry 
walls  were  used  for  the  purpose.  Some  portions  of  the 
Netherlands  coast  are  still  protected  by  Hat  masonry 
ridges  running  well  into  the  deep  water.  So  far  as  its 
action  is  concerned,  the  material  of  the  structure  is  of 
little  importance,  and  most  modem  work  is  of  wooden 
construction. 
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Wlien  the  history  and  working  forces  of  a  stretch  of 
coast  have  been  properly  studied,  it  is  possible  to  make 
studies  of  the  comparative  effect  of  various  spaciugs, 
heiglits  and  lengths.  In  general,  the  preferred  system 
will  start  above  high  water  or  at  the  face  of  the  sea 
wall  and  extend  to  below  low  water.  The  groins  will 
at  first  be  of  nominal  height,  but  the  posts  will  be  ar- 
ranged for  carrying  the  work  up  as  sand  accumulates. 
The  most  stable  beaches  are  usually  formed  hj  low  walls, 
which  catch  without  difficulty  sufficient  sand  to  com- 
pletely cover  themselves  and  allow  all  excess  material  to 
flow  past.  Thus  they  maintain  the  leeward  beaches  with- 
out erosion  and  cause  the  least  po.ssible  change  from  the 
natural  beach  slope  and  oiitline. 

The  entire  intention  of  a  groin  system  is  to  confine  all 
the  littoral  material  that  is  needed  for  any  given  section 
of  the  shore  within  rather  narrow  but  certain  limits 
lengthwise  of  the  beach.  Seas  can  enter  the  pockets  be- 
tween the  groins  only  at  the  lower  end  and  must  travel 


FIG.  2.  PROPOSED  SHORE  PROTECTION 

more  or  less  parallel  to  the  walls  in  running  up  the 
beach.  Material  moving  under  the  influence  of  the 
ocean  in  this  zone  can  travel  only  up  and  down  the 
slope  of  the  shore.  If  just  sufficient  in  quantity  it  will 
wear  down  under  water  in  times  of  severe  seas  and  store 
on  the  upper  beach  in  quiet  seasons. 

In  reality  this  ideal  condition  can  never  be  attained. 
Much  of  the  material  carried  down  in  storms  passes  be- 
yond the  control  of  the  groins  and  is  carried  away  by 
the  longshore  currents.  Some  of  the  sand  left  on  the 
u|)per  beach  dries  out  and  blows  away  unless  held  by 
a  wall. 

There  is  a  slight  action,  even  between  the  walls,  of 
the  littoral  currents,  and  so  a  depletion  of  beach  oc- 
curs next  to  the  leeward  side  of  every  groin  and  an 
accumulation  on  its  windward  face.  As  soon  as  this 
accunmlation  beconu's  higher  than  the  wall,  the  littoral 
drift  is  reestablished  and  there  is  a  flow  of  material  into 
one  end  of  the  series  of  groins  and  a  corrcsijonding  out- 


flow at  the  other  end.     If  the  source  of  the  material 
is  still  active,  the  normal  flow  will  now  be  secured. 

That  spacing  of  groins  which  will  be  suitable  for  the 
proper  underwater  beach  conditions  may  not  be  close 
enough  to  hold  the  upper  beach  sands  to  as  true  a  plane 
lengthwise  of  the  coast  as  is  desired.  Short  intermediate 
or  inshore  groins  can  then  be  introduced  to  advantage. 

On  ordinary  coasts  the  main  groins  will  extend  from 
the  sea  wall  or  the  high  tide  straight  out  to  beyond  low 
tide.  They  will  be  spaced  their  own  length  apart,  will 
have  the  same  slope  as  the  beach  naturally  has  and  will 
not  project  more  than  a  few  feet  above  the  sand  when 
erected. 

Shape  of  Sea  Wall 

The  u])ward  range  of  the  seas,  the  drift  of  the  upper 
beach  sand  and  the  cliffs  or  emijankments  of  the  shore 
must  all  be  fixed  at  some  definite  point  by  a  stable 
structure.  The  maximum  pressure  of  the  wave  action 
is  applied  to  the  area  on  which  the  crest  of  the  wave, 
the  breaker,  falls.  If  the  sea  wall  is  hard,  smooth  and 
impervious,  no  internal  shocks  occur.  If  it  is  properly 
shaped,  no  secondary  shocks  due  to  projecting  faces  or 
pockets  are  possible.  The  time  of  application  is  very 
brief,  for  the  wave  has  a  transitory  motion  of  many  feet 
per  second.  So  the  surface  of  the  sea  wall  is  subjected 
to  a  series  of  rapidly  moving  zones  of  pressure  from  the 
waves  and  to  a  more  or  less  intermittent  water  pressure 
corre£])onding  to  the  depth  of  water  behind  them,  while 
there  is  applied  to  the  back  the  constant  even  pressure 
of  an  earth  hackfill. 

The  stability  of  a  wall  designed  to  I)e  loaded  vrith  a 
static  load  on  one  side  and  an  intermittent  load  on  the 
other  is  largely  dependent  on  the  proper  determination 
of  the  static  load  both  as  to  amount  and  direction.  Such 
a  wall,  as  a  beach  protection  structure,  ■nill  probably 
be  backed  by  sand  both  on  the  sea  and  the  land  sides. 
Sand,  when  wet  and  agitated,  will  flow  freely,  so  if 
there  occur  any  break  in  such  a  wall  its  backfill  is  likely 
to  be  lost  and  if  it  discharge  water  too  close  to  its  front 
serious  erosion  may  take  place  at  its  toe. 

Foundations 

One  of  the  most  difficult  prolilems  in  the  construction 
of  sea  walls  of  any  type  is  the  securing  of  proper  foun- 
dations if  the  structure  is  to  be  built,  as  is  usually  the 
case,  on  the  sands  of  the  beach. 

A  structure  resting  directly  on  sand  is  only  stable  if 
the  sand  is  confined.  The  sand  of  the  beach  is  anything 
but  confined  iDcfore  the  wall  is  built,  and  the  placing 
of  a  structure  in  the  edge  of  the  sea  is  almost  certain 
to  cause  currents  that  will  to  some  extent  scour  along 
its  face.  Even  with  proper  groins  there  will  be  places 
and  times  during  the  restabilizing  of  beach  conditions, 
or  even  after,  when  the  sea  may  tend  to  cut  against  the 
wall.  Ground  water  will  start  channels  and  rapidly  en- 
large them.  Sometimes  the  burrows  of  animals  are 
enlarged  into  extensive  trenches  by  water  from  storms. 

The  only  safe  foundation  for  a  sand-founded  sea  wall 
is  piling.  By  driving  part  of  a  group  vertically  and  part 
as  1)atter  piles  an  aljsolutely  stable  base  can  be  had  that 
will  be  independent  of  the  superficial  wear  of  the  sur- 
face sands.  This  piling  may  be  either  wood  or  concrete. 
In  most  cases  it  will  be  in  wet  ground  and  wood  will 
have  a  satisfactory  life.     It  is  essential  that  there  be  a 
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firm  joint  between  the  piles  and  the  concrete  and  that 
the  piling  have  a  length  snlKcient  to  make  them  sale 
against  dead-load,  erosion,  iiplH't,  shock  and  reversal  of 
loading. 

Al'UON 

The  lowest  portion  ol'  the  sea  wall,  the  apron,  must 
join  the  sands  of  the  heach  and  extend  their  general 
slope  up  to  the  base  of  the  detlector.  It  must  pass  the 
incoming  waves  on  toward  the  shore  without  serious  dis- 
turbance and  nnist  receive  the  back-w'ash  from  the  de- 
flector and  parai)et  and  deliver  it  to  the  deeper  water 
beyond  without  local  danuige. 

Its  slope  and  length  should  bo  sufficient  to  carry  the 
concrete  down  to  low-tide  lino  or  to  a  depth  below  the 
permanent  beach  line  sufficient  to  obviate  any  chance  of 
scour.  The  projection  of  secondary  groins  on  the  apron 
is  advantageous,  as  it  tends  to  limit  the  sidewi.se  flow 
and  so  to  prevent  depletion  of  the  upper  beach. 

The  thickness  and  reinforcement  of  the  apron  will  vary 
from  a  minimum  at  the  lower  Vip  to  a  ma.ximum  as  the 
apron  approaches  the  deflecting  portion  of  the  wall.  At 
the  lower  edge  the  sand  blanket  will  almost  always  be 
in  position  and  thf  slab  will  need  to  carry  only  a  well- 
distributed  wave  /shock.  Under  this  section  the  under- 
lying sand  will  almost  certainly  be  in  complete  contact 
with  the  concrete  and  will  serve  to  support  it.  Rein- 
forcement will  be  needed  only  as  a  precaution  against 
extraordinary  conditions  and  shrinkage  cracking. 

Deflector 

As  the  apron  extends  u])ward,  it  gradually  merges  into 
the  deflector.  This  section  of  the  wall  should  consist 
of  a  thick,  heavy  slab,  so  arranged  that  all  local  shocks 
are  distributed  to  the  unloaded  portions  of  the  wall.  It 
lies  between  wind  and  water.  On  it  raucli  of  the  energy 
of  the  waves  is  expanded  in  impact,  and  it  is  battered  by 
loose  or  floating  material.  It  should  commence  lovir , 
enough  to  properly  resist  such  shocks  as  may  occur  at 
low  tide  and  yet  be  so  arranged  that  it  is  properly  shaped 
to  receive  the  violent  shock  of  the  deep  waves  which 
reach  it  at  high  tide. 

To  successfully  resist  impact  it  must  have  a  hard  yet 
resilient  face  and  must  be,  so  nearly  as  niay  be,  non- 
absorbent,  for  an  absorbent  face,  alternately  wet  and 
dry,  will  soon  begin  to  flake.  The  presence  of  large  open 
joints  is  extremely  undesirable,  for  through  them  water 
under  pressure  is  driven  into  the  interior  of  the  wall 
and  it  is  subjected  to  internal  as  well  as  external  shock. 
It  must  be  so  formed  as  to  be  stable  even  after  the  loss 
of  backfill  behind  or  beneath  it.  As  it  lies  high,  wave 
blows  will  fall,  during  storms,  on  its  unprotected  face. 
It  must  be.  of  ample  strength  and  rigidity  to  handle  their 
maximum  concentrated  load  without  failure. 

The  shape  of  the  curve  of  the  deflector  should  be  de- 
termined by  the  height  and  shape  of  the  maximum  waves 
that  will  beat  against  it.  The  lower  edge  nuist  join  the 
slope  of  the  apron  -with  an  easy  sweep  along  which 
the  back  wash  from  the  wall  will  flow  without  tending 
to  cause  shock  or  scour.  When  the  most  severe  seas  are 
attacking  the  wall  at  high  tide,  the  curve  at  the  point 
of  tripping  should  be  such  that  the  water  will  either 
fall  on  a  cushion  formed  of  water  from  the  front  edge 
of  the  wave,  or  will  slide  up  the  face  of  the  wall  with 
little  or  no  local  shock.     As  the  conditions  here  vaiy  a 


great  deal,  the  ordinary  result  against  a  well-proportioned 
wall  is  a  mixture  of  the  two  actions..  The  cushioning 
on  disturbed  water  is  probably  the  most  advantageous 
method  of  receiving  wave  sliock.  but  it  is  also  the  most, 
dillicult  of  accomplishment  against  a  steep-faced  wall. 
As  the  wall  is  at  this  point  curving  rapidly  to  join  the 
parapet  above,  many  of  the  waves  must  iin])inge  on  the 
steeper  portions. 

r.UiAI'ET 

After  tiic  direction  of  the  water  movement  has  been 
(lianged  from  the  horizontal  to  an  inclined  upward  sweep 
i)y  the  detlector,  the  final  direction  of  its  course  is  taken 
care  of  by  the  parapet.  In  general,  there  \nll  be  a  grad- 
ual outward  curve,  so  that  when  the  water  has  passed 
beyond  the  wall  and  has  reached  its  maximum  height 
it  will  fall  baik  into  the  sea  ami  will  not,  even  during 
an  onshore  gale,  fall  heavily  on  the  landward  side  of  the 
wall.  If  the  discharge  is  properly  made,  the  spent  water 
can  be  thrown  so  far  toward  the  sea  that  it  will  fall 
on  the  water  surface  and  dissipate  its  energy  in  breaking 
up  the  incoming  surf. 

As  this  curve  must  sometimes  be  separated  from  the 
deflector  by  a  stretch  of  flat  or  nearly  flat  wall,  it  must 
start  to  overhang  at  a  very  gentle  rate,  but  it  can  curve 
at  an  increasing  rate  as  it  gains  in  height.  But  a  short 
abrupt  curve  will  not  control  a  wave  of  any  considerable 
thickness.  If  the  surface  is  smooth,  the  curves  gradual 
and  the  entire  structure  of  ample  height,  the  parapet 
will  be  but  little  buffeted  by  the  seas.  It  can  be  built 
with  a  rajudly  decreasing  thickness  as  it  rises  from  the 
deflector. 


Motor-Bus  L.ineM  to  I'ike's  I*enk — A  new  motor-bus  Une  is 
scheduled  to  run  between  Colorado  Springs  and  the  summit 
of  Pike's  Peak.  The  buses  will  be  operated  in  competition 
with  the  old  cog  railroad,  a  new  highway  having  been  built 
from  Cascade  to  the  Peak.  For  this  service,  which  will  be 
inaugurated  on  July  15,  the  White  Co.  of  Cleveland,  Ohio, 
is  building  twelve  12-passenger  motor  buses  and  three  7- 
passengei'  touring  cars.  The  new  highway  is  17  mi.  long.  20 
ft.  wide,  with  no  grades  exceeding  10  per  cent.  At  the  summit 
the  elevation  of  the  road  is  14,109  ft.,  making  it  the  most 
lofty  highwaj'  in  North  America.  Only  one  other  road  on  the 
Western  Hemisphere  exceeds  this  altitude,  and  that  road, 
which  crosses  the  Andes  Mountains  in  Bolivia  at  an  elevation 
of  17,000  ft.,  is  also  the  route  of  a  White  bus  line.  The 
Pike's  Peak  highway  is  constructed  with  many  wide  turnouts 
and  view  stations.  The  road  will  be  open  to  all  kinds  of 
motor  vehicles  and  automobile  supply  stations  will  be  located 
at  convenient  points.  A  round  trip  can  be  made  easily  in 
five  hours,  and  the  schedules  of  the  buses  will  include  trips 
at  sunset,  sunrise  and  moonlight. 

Four  Years'  Record  of  the  operation  of  the  33  electric  lo- 
comotives in  service  on  the  New  York  terminal  division  of 
the  Pennsylvania  R.R.  shows  3,974.746  locomotive  miles.  45 
engine  failures,  271  minutes  total  train  detention.  S$,32S  loco- 
motive miles  per  detention,  14.667  locomotive  miles  per  min- 
ute detention,  463.55S  train  movements,  and  1300  train  move- 
ments per  engine  failure.  This  type  of  locomotive  was  de- 
scribed in  "Engineering  News,"  Nov.  11,  1909.  Briefly  the  de- 
sign shows  two  half-units,  each  having  a  four-wheel  bogie 
truck  and  two  pairs  of  rod-connected  drivers,  coupled  with  a 
knuckle  joint  at  the  driving-wheel  end.  Each  locomotive  in 
service  passes  over  an  inspection  pit  every  24  hr.,  when  a 
running  inspection  of  machinery  is  given  and  slight  repairs 
are  made  where  necessary.  The  average  time  required  for 
this  inspection  is  approximately  10  min.  After  3000  mi.  of  run 
the  locomotives  are  taken  into  the  shop  for  a  general  insi*ec- 
tion,  when  all  electrical  apparatus  is  thoroughly  looked  over, 
tested,  cleaned  and,  when  necessary,  adjustments  and  renew- 
als are  made  to  all  electrical  and  mechanical  parts.  The 
"shopping"  of  these  locomotives  for  general  repairs  is  gov- 
erned by  tire  wear.  A  number  of  locomotives  have  run  from 
90.000  to  112,000  mi.  before  it  was  necessary  to  turn  the  tires 
or  make  any  general  repairs 
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SYNOPSIS — The  Mugan  Steppe  Irrigaiion  Proj- 
ect comprises  465,000  acres  bordering  the  Caspian 
Sea.  The  water-supply  is  from  the  Arrax  River, 
which  presents  river-control  problems  similar  to 
the  Colorado  River  in  its  relation  to  the  Imperial 
Valley,  southern  California.  The  Mugan  Project 
comprises  four  independent  canal  systems.  The 
Golodnaya  Project  wa.i  described  in  Engineering 
News  of  July  1.  V,)l'>. 

The  southeastfni  portion  of  Caucasia,  composed  t-liioi'- 
ly  of  the  lower  parts  of  the  Kura  and  Arrax  Valleys,  ap- 
proximates in  its  character  the  central  Asiatic  plains. 
Hijjh  mountains  of  Caucasia  and  the  Armenian  High- 
lands fringe  the  valleys  on  the  north,  west  and  south. 
The  eastern  border  is  formed  by  the  Caspian  Sea,  into 
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FIG.    1.     MAP   OF  MUGAN   STEPPE    IRRIGATION    PROJECT,   RUSSIA 

The  Lower  Mugan  Canal  was  extended  to  take 
shown    as    heading    in    the    New    Arrax  River, 
stream  just  named 

which  discharge  two  main  rivers  of  the  region,  Kura  and 
Arrax.  Both  rivers  drain  an  area  of  about  70,750  sq. 
mi.,  consisting  chiefly  of  mountaiu.s  and  having  heavy  pre- 
cipitation. The  lower  ])art  of  the  valleys  has  the  char- 
acter of  the  dry  steppe,  the  rainfall  being  not  suffficient 
to  support  the  plant  life  promoted  by  high  summer  tem- 
peratures. 

Where  the  irrigation  did  not  require  great  engineering 
skill,  the  valleys  have  been  irrigated  by  the  natives ;  but 

•Chief  Engineer,  Northern   Semiretchensk   Irrigation   Proj- 
ect, Verny,  Turkestan.  Russia. 


the  greatest  part  on  both  sides  of  the  Kura  and  Arrax  is 
still  untouched,  awaiting  larger  expenditures  of  brains  and 
money  than  the  natives  can  make. 

The  Mugan  Steppe  is  only  a  portion  of  the  total  area 
needing  irrigation.  It  occupies  the  most  eastern  part  of 
the  Kura  and  Arrax  valleys,  forming  nearly  a  square 
between  these  rivers,  the  Persian  boundary  and  the  Cas- 
pian Sea. 

In  a  not  very  remote  period,  according  to  some  au- 
thorities, the  area  of  the  Mugan  Steppe  was  covered  with 
the  waters  of  the  Caspian  Sea,  which  gradually  receded, 
as  they  are  receding  now.  In  fact,  the  greatest  part  of  the 
Mugan  Steppe  is  situated  below  the  level  of  the  Black 
Sea,  which  in  former  days  was  connected  with  the  Cas- 
pian Sea,  but  which  now  lies  about  85  ft.  above  it. 

The  rivers  Kura  and  Arrax,  which  emptied  into  the 
sea  in  this  place,  contributed  by  their  silt  deposits  to  the 
formation  of  the  continent.  The  Arrax 
River  has  played  in  the  formation  of  the 
Mugan  Steppe  the  same  part  as  did 
the  Colorado  River  in  the  Imperial  Val- 
ley in  southern  California,  and  the  same 
problems  of  irrigation  and  river  control 
that  present  themselves  in  the  Imperial 
Valley  may  be  found  here  too. 

Each  river  carries  a  large  amount  of 
suspended  matter,  which  is  deposited 
either  at  the  mouth  of  the  Kura  or  is 
spread  over  smaller  or  larger  areas  of 
the  steppe  during  the  high-water  pe- 
riod. This  is  especially  true  of  the 
Arrax,  which  annually  floods  its  banks. 
Owing  to  low  banks  and  the  fine  ma- 
terial of  which  they  are  composed,  this 
river  has  several  times  in  the  recent 
history  of  the  Mugan  changed  its  course 
and  flooded  enormous  areas  of  the 
steppe,  creating  a  chain  of  lakes  and  al- 
ways leaving  new  layers  of  silt  when 
tlie  water  receded.  The  last  break 
which  had  a  bearing  upon  the  irriga- 
tion works  in  this  region  occurred  in 
]8!iG.  This  time  the  break  remained 
until  1908,  when  it  was  closed  by  a  mod- 
ern structure  and  the  river  turned  into 
its  old  channel. 

The  water-supply  for  the  irrigation 
of  the  Mugan  Steppe  is  obtained  from 
the  Arrax  River.  This  river  risas  in  the  mountains 
of  Turkish  Armenia,  not  far  from  the  origin  of  the 
Euphrates  River,  which  has  a  western  and  south- 
western course  toward  the  Persian  Gulf,  while  the  Arrax 
follows  an  eastern  direction  to  the  Caspian  Sea.  The 
upper  portion  of  the  drainage  area,  which  measures 
about  35,000  sq.mi.,  is  composed  chiefly  of  high  moun- 
tains, among  which  Mount  Ararat  reaches  17,000  ft. 
The  total  length  of  the  river  is  about  600  miles, 
of  which  about  2-10  miles  form  the  boundary  between 
Persia   and    Russia.      The   lower   portion   of   the   drain- 
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M.uv  UR'ii  is  (i(i-u|)ii'(l  liy  semi-desert  plains  generally 
called  the  Milsk  and  tlu^  Mugan  Steppes.  The  Milsk 
Steppe  is  situated  northeast  of  Arrax.  The  Miigan  Steppe 
occupies  the  southeastern  part.  At  present  the  Arrax 
River  empties  into  the  Kura  River.  In  the  past  it  often 
changed  its  course  and  on  many  older  maps  its  mouth  is 
shown  independently  of  that  of  the  Kura.  The  dis- 
charge of  the  Arrax  has  not  heen  sufficiently  observed 
to  give  a  good  idea  of  its  flow  for  a  long  period.  It  is 
only  known  that  the  maximum  discharge  is  about  35,- 
000  sec.-ft.  and  that  the  minimum  How  has  been  as  low 
as  858  sec.-ft.  In  the  following  taijlo  arc  given  the  max- 
imum, minimum  and  mean  discharges  for  three  years, 
all  in  second-feet : 

Year                                                            Maxiimiin  Minimum  Mean 

1903  1.1.100                  3040  661)11 

1904  18,250                3020  6900 

1912 35,000  2990  

Regarding  the  high-water  period,  Arrax  differs  some- 
what from  other  large  Turkestan  rivers,  where  the  high- 
water  period  covers  almost  the  whole  irrigation  season. 
Here  the  high  water  begins  in  March  after  heavy  spring 
rains  and  melting  of  snow,  reaches  its  maximum  in 
May,  and  ends  in  June.    July  and  August  are  the  months 


During  the  last  fifteen  years  the  northern  part  of  the 
Mngau  (about  81,000  acres)  has  been  irrigated  and  set- 
tled by  Russians.  The  irrigation  works  iiave  been  of 
rather  primitive  charac^tur,  and  tiie  canals  could  only  uti- 
lize the  flood  waters.  In  1!)08,  (be  first  perennial  canals 
were  constructed  by  means  of  which  the  water-supply  of 
the  ISTorthern  Mugan  is  assured  the  year  round.  To  the 
81,000  acres  were  added  during  the  last  few  years  some 
o84,000  acres,  all  of  which  are  situated  south  of  the  New 
Arrax. 

The  total  irrigated  area  of  the  Mugan  aniounls  to  1(;5,- 
000  acres.  It  is  situated  ( Kig.  1  )  between  the  rivers 
Arrax  and  Kura,  the  upper  Mugan  Canal  and  (he  swamps 
bordering  the  Caspian  Sea.  The  ground  surface  .slopes 
away  from  the  river,  the  slope  in  the  immediate  vi- 
cinity of  it  being  about  0.0003.  The  area  is  divided  by 
the  New  Arrax  River  into  two  unequal  parts.  All  recent 
and  more  important  works  are  iinliidcd  in  the  area  .south 
of  the  New  Arrax. 

IiiitiGATiON  Systems — The  total  irrigated  area  is  di- 
vided into  four  independent  systems  sujjplied  from  in- 
dependent main  canals.  The  oldest  of  these  is  the  North 
Mugan   system,   situated    between   the   New   Arrax   and 
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FIGS.  2  AND  3.    SPUR  CONSTRUCTION  TO  PROTECT  CANAL  INTAKES,   MUGAN  STEPPE   IRRIGATION   I'liOJECT 
Left — General  view  of  spur.     Right — Lowering   3V4-ft.  concrete  block   in   building  spur 


of  the  minimum  discharge.  It  follows  that  the  low- 
water  period  coincides  with  the  period  of  least  rainfall. 
The  river  brings  a  large  quantity  of  silt  from  the  higher 
parts  of  its  watershed.  With  the  diminishing  slopes  in 
the  Mugan,  a  part  of  the  silt  is  deposited  in  the  steppe, 
while  the  other  is  taken  down  to  Kura  and  used  for 
building  up  the  delta  at  the  mouth  of  that  river.  The 
experiments  made  by  different  authorities  who  have 
been  engaged  in  the  investigation  work  in  the  JIugan 
show  that  the  river  carries  in  the  spring  about  1.13%  of 
silt  by  weight,  and  in  winter  about  0.3%  by  weight. 
The  silt  of  Arrax  is  recognized  as  very  beneficial  to  the 
soil  and  can  be  used  as  fertilizer.  But  at  the  same  time 
the  river  carries  a  comparatively  large  amount  of  dis- 
solved salts,  which  are  deposited  with  the  silt.  This  is 
especially  true  during  the  low-water  period.  The  amount 
of  dissolved  salts  in  the  Arrax  water  during  the  spring 
time  is  about  21.74  jjarts  per  100,000. 

HiSTOEY — Certain  jDortions  of  the  Mugan  Steppe  have 
been  irrigated  in  past  centuries,  as  is  witnessed  by  many 
remains  of  old  canals;  but  generally  with  the  passing  of 
the  masters  of  the  Mugan  the  irrigation  works  were  de- 
stroyed and  aljandoned.  However,  owing  to  the  low  banks 
of  the  Arrax  River  and  the  comparatively  easy  way  of 
diverting  the  water  from  it,  the  narrow  area  of  about  31/^ 
miles  on  both  sides  of  the  river  has  been  irrigated  to  the 
present  day,  and  settled  by  prosperous  Tartars. 


Kura  Rivers.  As  has  been  stated,  it  was  completed  some 
years  ago  and  is  already  settled.  The  other  three  sys- 
tems, the  Upper,  the  Central  and  the  Lower  Mugan, 
have  been  under  construction  for  the  last  three  years 
and  are  nearing  completion. 

Hkad-Woi!KS — The  adojition  of  four  independent  sys- 
tems for  irrigating  the  -1  (55,000  acres  has  resulted  in  five 
independent  intakes,  all  of  which  are  of  the  same  type. 
The  upjjermost  intake  (see  map.  Fig.  1)  is  located  a 
few  hundred  feet  below  the  I'ersian  boundary  and  about 
by^  miles  above  the  intake  to  the  central  canal.  The 
third  or  lower  intake  is  located  about  15  miles  below  the 
central  intake.  For  irrigating  the  Northern  Mugan  two 
intakes  were  made,  one  just  above  the  junction  of  the 
Arrax  and  Kura,  and  the  other  at  the  point  of  diversion 
of  the  New  Arrax  from  the  Arrax. 

Generally  speaking,  the  head-works  consist  of  an  in- 
take channel  terminating  in  head-gates  at  the  head  of  the 
main  canals.  No  works  whatever  are  provided  for  regu- 
lating the  water  surface  in  the  river  in  front  of  the  head- 
gates.  The  intake  channel  is  not  less  than  2100  ft.  in 
length  and  is  given  ample  dimensions  with  the  view  of 
partial  silting  up,  which  inevitably  must  take  place  above 
the  head-gates. 

The  head-gates  are  all  of  the  same  tj'pe.  They  consist 
of  concrete  or  masonry  abutments  and  a  concrete  or  ma- 
sonry floor  31/^  ft.  thick  across  the  whole  width  of  the 
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canal.  Upon  the  foundation  floor  are  placed  structural 
steel  bents,  which  support  the  working  platform  and  lift- 
ing apparatus,  and  between  which  slide  t!\e  gates.  The 
bents  are  placed  5.6  ft.  apart  and  securely  anchored  to  the 
foundation.  The  gates  arc  7  ft.  high.  They  are  made 
cither  of  wood  or  corrugated  sheet  iron,  and  are  raised 
by  means  of  lifting  screws  or  rack  and  pinion. 

The  bottom  and  slopes  of  the  canal  below  the  head- 
gate.s  are  faced  with  concrete  1.4  ft.  thick  for  a  distance 
of  about  90  ft.  The  intake  sill  is  placed  about  4  ft. 
below  the  lowest  water  stand  in  the  river. 

Canals — With  the  exception  of  the  Northern  Mugan, 
the  canal  net  is  very  simple.  There  are  three  main 
canals,  taking  ont  frwin  the  Arrax  and  running  nearly  par- 
allel to  each  other.  Owing  to  almost  complete  absence  of 
watercourses  in  the  Mngan,  no  difficnlt  construction  work 
is  met  along  the  canal  line.  The  total  length  of  main 
canals  in  the  Southern  ]\lugan  is  about  1.33  miles,  and 
that  of  distributaries  and  laterals  about  1470  miles.  As 
a  rule  the  main  canals  have  not  large  distriljutaries.  Very 
often  small  laterals  take  out  directly  from  main  canals. 

The  canals  are  designed  to  suit  the  discharge  of  the 
river,  which  is  variable  throughout  the  summer.  In  the 
spring,  when  the  discharge  is  great,  the  discharging  ca- 
pacity of  all  three  canals  is  about  5192  sec. -ft.  It  seems 
to  be  proved  by  practice  that  one  good  irrigation  in  the 
spring  is  sufficient  for  growing  a  good  crop  in  the  Mugan. 
Therefore,  during  the  dry  summer  month.s,  when  the 
river  carries  its  minimum,  the  discharge  of  the  canals 
will  be  reduced  to  a  minimum  sufficient  only  to  satisfy 
the  most  vital  needs  of  the  population.  The  mean  dis- 
charge of  the  canals  is  computed  to  be  about  3600  sec. -ft. 

Drainage  Sy.stem — Practically  all  land  along  the 
lower  Arrax  is  subject  to  overflow,  and  at  the  present  time 
is  protected  by  levees.  All  this  area  needs  thorough 
drainage,  as  is  also  true  of  the  rest  of  the  irrigated  Mugan, 
where  on  account  of  small  slope  and  lack  of  drainage 
the  alkali  problem  might  become  very  serious.  There- 
fore a  complete  drainage  system  is  designed  and  built  at 
the  same  time  as  the  irrigation  system  (see  map.  Fig.  1). 
The  main  drainage  canals  are  located  in  the  valley  be- 
tween the  main  canals,  and  take  care  not  only  of  the 
drainage  but  also  of  the  surplus  water  from  the  irriga- 
tion canals.  They  discharge  into  lakes  and  swamps  bor- 
dering the  Caspian  Sea. 

The  river  control  is  one  of  the  chief  engineering 
problems  in  the  Mugan.  As  already  mentioned,  the 
Mugan  Steppe  represents  the  delta  of  the  Kura  and 
Arrax  Rivers,  within  which  the  Arrax  meanders  with  a 
slope  of  about  91/2  in.  per  mi.  Like  the  Colorado  River 
below  Yuma,  the  Arrax  has  several  distributaries,  througli 
which  it  has  sent  the  surplus  water  independently  from 
tlie  main  channel  to  the  Caspian  Sea,  creating  always  a 
line  of  lakes  and  swamps.  In  many  instances  it  has  en- 
tirely changed  its  course.  Such  a  break  occurred  in 
1896,  when  the  greatest  part  of  the  flow  went  through 
the  so-called  New  Arrax,  leaving  the  lower  13  miles  of  the 
old  river  bed  almost  dry.  An  enormous  area  was  over- 
flowed, and  tlie  lakes  created  at  that  time  are  still  in  ex- 
istence. 

The  break  was  closed  in  1908  by  a  structure  known  as 
the  Regulator  Nicholas  II.  This  structure  has  been 
succes.sful  in  regulating  the  flow  of  the  Arrax,  and  has 
fully  justified  its  cost.  The  purpose  of  the  structure 
was  not  onlv  to  close  the  break  and  turn  the  water  into 


the  old  channel,  but  also  to  relieve  the  lower  channel 
during  the  flood  period  and  prevent  possible  damage 
along  the  river.  The  structure  is  similar  in  its  design 
to  the  common  type  of  head-gates  already  described.  The 
masonry  piers  divide  the  structure  into  five  bays  35  ft. 
wide,  which  are  again  subdivided  by  structural-steel  bents 
into  four  oj^enings,  closed  by  steel  gates  in  much  the 
same  manner  as  the  head-gates.  The  struc'ture  is  de- 
signed to  discharge  about  12,700  sec.-ft. 

The  banks  of  the  Arrax  consist  of  alluvial  silt,  and  in 
many  points  are  overflowed  during  high  stages.  The  area 
subject  to  overflow  is  protected  by  an  earth  embankment. 
The  destructive  action  of  the  river  in  this  kind  of  soil 
is  great,  and  the  bank  protection,  is  given  serious  con- 
sideration. On  this  account  the  head-gates  have  been 
placed  2100  ft.  away  from  the  river,  and  in  addition  to 
it  the  bank  above  and  below  the  intake  is  protected  by 
spurs,  with  the  purpose  of  diverting  the  current  from  the 
bank.  The  spurs,  one  of  which  is  shown  in  Fig.  2,  are 
made  of  concrete  or  masonry  in  cubes  31/2  ft.  wide,  which 
are  lowered  into  jwsition  from  boats  (Fig.  3).  On  ac- 
count of  soft  bottom,  the  spurs  sink  into  it  considerably. 
Generally  speaking,  the  construction  of  spurs  is  expen- 
sive and  their  ultimate  value  is  not  yet  known. 

In  the  near  future  will  begin  the  construction  of  the 
ililsk  Steppe  irrigation  project,  by  which  405,000  acres 
of  land  lying  on  the  left  bank  of  Arrax  will  be  reclaimed. 
This  means  that  altogether  870,000  acres  will  receive 
their  supply  from  the  Arrax  River.  It  is  hardly  possible 
to  supply  this  area,  without  the  additional  storage  of 
water,  from  a  river  with  a  total  annual  runoff  of  about 
5,165,000  aere-ft.  The  storage  reservoirs  and  the  supply 
of  main  canals  are  the  chief  problems  of  the  future  on  the 
Arrax  River. 

The  chief  engineer,  and  the  man  who  has  been  con- 
nected since  the  beginning  with  the  irrigation  works  in 
the  Mugan  Steppe,  is  N.  Petroff. 


Annual  Street-Cleaning:  Elxliibition — Encouraged  by  the 
success  which  attended  the  exhibition  of  Nov.  23-28,  1914.  and 
by  tlie  generally  expressed  desire  for  its  repetition,  the  New 
York  City  Department  of  Street  Cleaning  announces  that  it 
will  hold  its  second  annual  exhibition  of  street-cleaning  ap- 
paratus and  appliances  in  the  First  Regiment  Field  Artillery 
Armory,  6Sth  St.  and  Broadway,  New  York  City,  during  the 
week  beginning  Monday,  Oct.  11,  1915.  The  exhibition  of  1914 
v/as  more  or  less  experimental.  However,  its  results  made  mani- 
fest beyond  all  doubt  tVie  newly  awakened  and  constantly  in- 
creasing interest  of  the  people  in  tlie  vital  question  of  public 
cleanliness.  It  also  made  clear  the  desire  of  public  officials 
to  improve  their  methods,  as  well  as  the  alertness  of  the  in- 
ventors and  manufacturers  who  are  striving  to  meet  the  de- 
mand for  improved  mechanical  equipment.  At  the  time  of 
this  year's  exhibition  it  is  expected  the  Model  District,  for 
which  a  special  fund  was  provided  by  the  Board  of  Estimate 
and  Apportionment,  and  which  is  to  be  equipped  with  modern 
appai'atus,  will  be  well  under  way.  The  Model  District  should 
prove  an  attraction  to  manufacturers  and  inventors,  as  well 
as  to  visting  officials.  The  street-cleaning  apparatus  eligible 
for  entry  in  the  foi'thcoming  exhibition  includes  all  sorts  of 
brooms,  brushes,  sweeping  machines,  flushing  machines  and 
other  equipment  or  applicances  used  in  cleaning  streets  and 
removing  snow;  carts,  wagons,  motor  trucks  or  other  vehicles 
used  for  collecting  garbage,  ashes,  rubbish  and  street  sweep- 
ings: conveyances  for  transporting  refuse,  by  water  or  by 
rail;  methods  for  the  disposal  of  garbage,  ashes,  rubbish  and 
street  sweepings,  including  garbage-reduction  works,  gar- 
bage crematories,  incinerators,  destructors,  etc.  Exhibitors 
will  not  be  required  to  pay  entrance  fees.  Legitimate  street- 
cleaning  apparatus  and  appurtenances  will  be  given  free  space 
in  the  exhibition  hall.  Other  costs  of  placing  their  exhibits 
and  all  risks  must,  however,  be  borne  by  the  exhibitors,  ex- 
cept that  storage  will  be  provided,  without  charge,  for  pieces 
of  apparatus  which  arrive  in  the  city  of  New  York  prior  to  the 
evening  of  Oct.  9. 
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SYNOFSIi'^ — A  tliirn-spdii  bridge  weigh  imj  ,i5l)0 
tons  had  to  he  slid  into  place  laterally  as  a  nnit; 
the  work  had  to  be  done  between  trains.  Thor- 
oughly planned  moving  arrangements  enabled  the 
moving  to  he  completed  in  10  min.  17  sec.  from 
train  to  train. 

During  the  last  season  two  remarkable  bridge-moving 
enterprises  were  carried  out,  involving  in  both  cases  the 
handling  of  very  heavy  riveted  truss  spans.  In  one  case, 
the  renewal  of  the  Muskingum  River  bridge,  a  set  of  three 
double-track  riveted  truss  spans  was  moved  as  a  unit,  yet 
in  spite  of  this  a  record  of  quick  and  successful  moving 
was  achieved.  In  the  other  case,  the  Brunot's  Island 
portion  of  the  Ohio  Connecting  Ry.  bridge  over  the  Ohio 
River,  eleven  successive  spans  were  moved,  one  by  one, 
under  railway  traffic  that  was  probably  as  heavy  as  that 
over  any  other  large  bridge  in  the  country,  and  through- 
out the  entire  season's  work  this  fact  had  to  be  deal?  with. 
A  further  interesting  fact  is  that  both  enterprises  took 
place  on  the  same  railway  ant!  were  carried  out  by  the 
same  contractors.  They  will  be  described  in  this  and 
succeeding  articles. 

CONDITIOXS  AT  THE  MU-SKLNCiUil   RlVEK   CeOSSIXG 

At  Tyndall,  near  Coshocton,  Ohio,  the  "Pan  Handle," 
or  the  Southwest  System  o.f  the  Pennsylvania  Lines, 
crosses  the  iluskingum  Eiver  by  a  double-track  through 
riveted  truss  bridge  about  735  ft.  long.  In  the  great  flood 
of   ilarcli,   1913,  two   piers   were   undermined   and   two 
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spans  a  tempcjrary  (rcsdo,  later  replaced  by  a  scries  of  70- 
ft.  plate-girder  spans  carricil  on  pile  piers.  Almost  im- 
mediately permanent  rebuilding  was  taken  in  hand. 

ClIOICK   OV    Hk('()\STUU<TION    .MiCTIlOD 

The  character  of  the  new  foundations  and  the  erec- 
tion problem  were  largely  the  determining  elements  of 


FIG.    1.     NEW    COSHOCTON    BRIDGE    DURING    ERECTION  AND  AT  START  OP  MOVING 


spans  carried  away,  one  of  the  remaining  spans  being 
dropped  at  one  end.  The  railroad  was  cut  in  two  and 
remained  so  for  nearly  three  weeks.  Temporary  repair 
was  made  by  jacking  up  the  dropped  end  of  the  second 
span   on   a   crib   and   substituting;   for   the   two   missing 


the  replacement.  The  bridge  iiad  to  be  built  on  the  old 
alignment,  but  the  replacement  of  the  steelwork  under 
traffic  was  believed  to  be  practically  out  of  the  question, 
on  account  of  the  many  interferences  offered  by  the  tem- 
porary  structure,   the   very   heavy   and   important  train 
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niovenient  over  the  bridge,  the  large  amount  of  iiiisccllaiie- 
/)us  debris  in  the  river  at  the  site,  and  the  treacherous  na- 
ture of  the  stream  itself.  At  the  same  time,  the  railway 
officials  did  not  wisli  to  operate  over  a  temporary  run- 
around  trestle,  as  the  traffic  was  too  important  and  too 
fast  and  heavy  to  make  this  method  prudent.  It  was 
therefore  decided  to  build  the  new  bridge  on  temporary 
supports  alongside  of  the  existing  structure,  and  later  on 
roll  the  new  bridge  o\cr  into  its  permanent  position. 

The  problem  was  affected  by  two  unusual  factors— the 
necessity  for  building  new  piers  and  the  consequent  ad- 


count  of  the  character  of  the  old  and  temporary  structure, 
supporting  cribs,  debris,  etc.  To  maiie  this  possible,  traffic 
had  to  be  carried  over  the  new  bridge  in  its  temporary  lo- 
cation while  tearing  out  the  old  bridge,  and  the  traffic 
over  the  line  demanded  that  the  break  in  the  tracks  while 
moving  tlie  bridge  should  be  reduced  to  the  shortest  pos- 
sible length  of  time.  How  this  was  accomplished  in  de- 
tail is  described  in  the  following. 

The  old  piers,  which  were  built  a  number  of  years  ago, 
when  the  Pan  Handle  Line  was  originally  constructed, 
were  founded  practically  at  the  river  bottom,  with  riprap 


k - - 73!'-0''- - 

>jj<iii* 8Hineka>30'=240'- -XK"-; 8  Paneb  a  30'-S4O'- 

-3 


->li<---,- -a  fbne/s  a>  30=  24(?'- 


r/^Z\|^^M"XI^-IA4X' 


OLD      BR1D6E 
NEW  AND   OLD  BRIDGES  ACROSS   THE 


LOCATION     PLAN 


MUSKINGUM    RIVER    NEAR   COSHOCTON,    OHIO 


The  old  bridge  as  shown  involves  three  elements:  Two  truss  spans,  not  torn  out  by  the  1913  flood,  single-track  pile 
trestle  built  in  place  of  t^vo  "washed-out  spans  as  first  repair,  and  plate-girder  bridge  on  timber  piers  as  second 
repair.      The  plate-girder  bridge  only  is  shown  by  full  lines. 


vantage  of  choosing  new  pier  locations,  and  the  fact 
that  one  half  of  the  old  bridge  consisted  of  miscellaneous 
short  spans  put  in  to  replace  the  two  spans  which  had 
been  washed  out,  while  the  other  half  consisted  of  the  or- 
iginal spans,  one  of  whicli  was  supported  on  cribbing  and 


protection.  The  1913  flood  underscoured  one  pier  about 
20  ft.  below  the  bottom  and  destroyed  it,  while  it  tipped 
over  the  next  one.  Deep  pneumatic-caisson  foundations, 
resting  in  fine  gravel,  were  therefore  chosen  for  the  new 
bridge.     By  a  revision  of  the  span  lengths,  substituting 
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ROLLINe  FALSEWORK 

FIG.    3.    ERECTION    FALSEWORK    AND    ROLLING  FALSEWORK,    COSHOCTON    BRIDGE 


On    Pier  On  Abo+merrf 


falsework  that  had  Ijeen  thrown  in  in  a  hurry  in  order  to 
get  the  line  opened  as  soon  as  possible  after  the  flood. 

Under  these  conditions  replacement  by  rolling  the 
separate  spans  into  place  in  successive  operations  was  im- 
practicable; instead,  it  was  necessary  to  roll  the  three 
spans  of  the  new  bridge,  as  a  whole,  in  one  operation. 

Under  this  method  it  was  preferable  to  tear  out  the  old 
bridge  before  moving  the  new  one,  on  account  of  the  many 
interferences  that  would  have 'been  encountered,  and  on  ac- 


three  240-ft.  spans  for  the  four  155-ft.  spans  in  the  old 
bridge,  the  location  of  the  new  piers  and  abutments  came 
clear  of  the  old,  so  that  they  could  be  built  complete  with- 
out disturbing  the  old  bridge  to  any  considerable  extent. 
The  new  piers  and  abutments  were  square,  while  the  old 
ones  were  on  a  15°  skew. 

After  the  new  abutments  and  river  piers  were  built, 
temporaiy  piers  for  the  erection  of  the  new  bridge  were 
built  in  line  with  them,  ou  tlie  downstream  side,  where 
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tliov  would  bo  sheltored  from  drift  and  scour  in  case  uf 
ilood.  Because  these  temporary  supports  were  to  carry 
the  resjidar  tralTit'  over  the  now  bridge  for  ])robably  two 
mouths  while  the  old  structure  was  being  removed,  and 
honiuse  of  the  very  heavy  loads  carried  (in  the  case  of 
the  two  intermediate  piers  over  4,500,000  lb.  per  pier), 
more  robust  construction  than  ordinary  pile  bents  was 
necessary.  Both  of  the  temporary  abutments  and  one  of 
the  piers  liai>i)cneil  to  come  on  ground  that  was  dry  at  low 
water,  and  in  tiiese  cases  the  temporary  foundations  were 
])repared  by  placing  concrete  mats  about  5  ft.  thick  just 
below  the  ground  surface.  The  remaining  pier,  however, 
came  directly  in  the  channel,  in  20  ft.  or  more  of  water, 
and  required  some  other  form  of  construction.  A  novel 
type  of  pior  was  used,  at  the  suggestion  of  S.  P.  Mitchell, 
consisting  of  a  pile  group  fdled  around  with  sand  retained 
by  a  timber  box,  and  the  whole  capped  with  concrete,  all 
as  descril)od  in  Engineering  Neir.s  of  May  G,  1915,  p. 
890. 

On  the  foundations  thus  prepared  framed  timber  bents 
wore  [ilaced,  carrying  21-in.  I-beams,  which  in  turn  sup- 
ported the  rolling  ways  and  the  dead-  and  live-loads  of  the 
iiridgc.  These  are  shown  in  Fig.  ;i  as  "'Rolling  False- 
work."' 

Eeection  Tkestle 

For  the  erection  of  the  new  bridge,  bents  consisting  of 
12  piles  each,  capped  and  braced,  were  driven  at  each 
]ianel-point.  that  is,  about  30  ft.  apart.  Fig.  3  shows  their 
construction.  To  drive  these  bents  a  special  cantilever 
piledriver  was  built,  which  could  reach  forward  from  the 
bent  last  driven,  and  in  one  setting  drive  six  piles  of 
the  half-bent  (described  in  Engineering  News  of  Jan. 
7,  1915,  p.  28).  The  trestle,  in  fact,  was  built  as  two 
parallel  trestles  (one  for  each  truss)  connected  by  splices 
between  their  caps  and  sash  timbers.  The  driver  first 
drove  and  completed  the  6-pile  bents  for  one  of  the  half- 
trestles  for  the  full  length  of  a  span,  setting  the  caps, 
bracing  and  stringers  as  it  proceeded,  and  then  returned 
and  drove  the  otlier  half-trestle. 


heavy  dead-  and  live-loads  to  be  carried  liy  the  temporary 
abutments  and  piers,  it  was  necessary  to  distribute  these 
loads  over  the  entire  hmgth  of  the  temporary  ai)utnient»i 
and  piers,  instead  of  concentrating  them  under  the  truss 
bearing-points.  This  was  accomplished  by  utilizing  the 
end  floor-beams  of  the  spans  (which  were  strong  enough 
for  the  pur])o.se)   by  the  following  niolhod ; 

Sandboxes  capable  of  carrying  the  entire  dead-load  were 
placed  between  the  end  floor-licams  and  the  rolling  ways, 


PIG     4.    rOXDITIOXS    AT    OLD    COSHOCTON    BlilDUE 
Showing  didlculties   which   complicated   the   erection 

while  the  live-loads  were  carried  by  temporary  grillages, 
consisting  of  tw^  layers  of  I-beams  with  a  layer  of  tim- 
ber between,  which  were  inserted  between  the  rolling  ways 
and  the  truss  bearing-points. 

In  order  to  make  sure  that  the  dead-loads  would  be 
carried  entirely  by  the  sandboxes,  the  temporary  blocking 
under  the  ends  of  the  truss  was  removed  before  the  block- 
ing over  the  intermediate  bents  was  taken  out,  and  the 
xpans  were  switng  on  the  sandboxes  for  supports.  The 
temporary   grillages   were   then   placed   under   the   truss 


TrafFic    Supports  BlccWing    Girders  /  K^'//**'  \ 

TEMPORARY    SUPPORT    OF     NEW    BRID6E 

PIG.  5.     GRILLAGES  AND  SANDBOXES 
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ERECTION       FAISEWORK 

PIG.      6.  VIEWS    OF     ERECTION     PALSEWORK 


This  erection  trestle  was  in  service  only  up  to  the  time 
of  swinging  the  new  steel  spans.  Upon  completing  the 
steelwork  the  whole  load  of  the  spans  was  transferred 
to  the  "rolling  falsework,"  and  the  intermediate  erection 
iients  were  then  removed.     On  account  of  the  extremely 


bearing-points,  and  the  layer  of  timber  in  these  grillages 
driven  in  to  a  tight  fit. 

The  primary  puriio.se  of  the  sandboxes  was  to  hold  the 
entire  dead-load  of  the  bridge  a  little  above  its  permanent 
elevation,  so  as  to  permit  the  removal  of  the  temporary 
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srrillages  and  rolling  ways  and  the  placing  of  the  shoes 
alter  the  bridge  had  been  moved  to  its  final  position  and 
for  lowering  the  spans  to  a  bearing  on  these  shoes,  thus 
avoiding  all  jacking  for  the  purpose  of  removing  rolling 
ways,  etc.,  and  placing  shoes,  which,  under  the  conditions, 
could  have  been  done  only  with  nmcli  difficulty  and  at 
considerable  cost. 

The  grillages,  rolling  ways  and  sandboxes  forming  the 
supports  for  the  new  bridge  in  its  movement  from  tem- 
porary to  permanent  position  are  shown  by  drawings  in 
Fig.  5.  The  sandboxes  are  of  unusual  proportions,  but 
otherwise  follow  the  previous  jiractice  of  the  contracting 
company's  engineer. 

Traffic  was  turned  over  the  new  bridge  as  soon  as  its 
floor  was  completed  and  track  laid,  and  the  dismantling 
of  the  old  structure  was  then  proceeded  with  and  prepara- 
tions made  for  moving  the  new  bridge  over  to  its  perman- 
ent position. 

MovixG  THE  Bridge 

The  ]iower  for  moving  the  bridge  was  obtained  from 
the  hoisting  engines  of  two   derrick-cars  placed  end  to 
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Within  10  min.  17  sec.  after  an  express  train  passed  off 
the  west  end  of  the  bridge  in  its  temporary  position  (see 
Fig.  1 ) ,  a  special  train  passed  onto  the  east  end  of  the 
bridge  in  its  permanent  position.  During  this  interval 
the  tracks  were  disconnected,  the  bridge  (having  a  total 
length  of  about  735  ft.  and  weighing,  including  the  der- 
rick-cars, 3500  tons)  was  moved  laterally  a  distance  of  45 
ft.  and  the  tracks  were  then  reconnected  ready  for  regular 
traffic. 

The  remaining  operations  consisted  of  removing  the 
rolling  ways,  etc.,  and  the  placing  of  the  spans  on  their 
permanent  shoes. 

The  splices  in  tJie  rolling  ways  were  so  arranged  that 
by  splitting  out  the  layer  of  timber  in  the  temporary 
grillages  these  grillages,  as  well  as  the  rolling  ways  under 
the  truss  bearing-points,  could  be  removed  without  inter- 
fering with  the  rolling  ways  and  sandboxes  carrying  the 
spans,  thus  making  it  possible  to  set  the  shoes  under  the 
truss  bearing-]ioiuts  and  lower  the  spans  to  their  perman- 
ent position  by  means  of  the  sandboxes. 

The  bridge  shoes  are  carried  by  plate-girder  grillages 
running  the  full  length  of  the  concrete  piers  and  aljut- 
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ARRANGEMENT   OP    RIGGING    FOR   MOVING  COSHOCTON    BRIDGE 
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end  in  the  middle  of  the  center  span.  Four  sets  of  7- 
l)art  wire-rope  tackle  were  arranged  to  pull  the  spans  along 
the  rolling  ways  laid  on  the  temporary  and  permanent 
piers,  the  four  leadlines  from  these  tackles  being  carried 
to  separate  drums  on  the  hoisting  engine  (see  Fig.  7).  A 
vertical  telltale,  or  indicator,  set  up  directly  in  front  of 
the  position  of  the  foreman  in  charge  of  the  operation, 
was  so  arranged  that  four  pointers  traveled  up  the  in- 
dicator as  the  corresponding  bridge  shoes  moved  along 
their  tracks,  thus  making  it  easy  to  keep  the.  four  moving 
l)oints  exactly  abrea.st  of  one  another. 

The  moving  was  done  on  Sept.  22,  1914,  and  the  rail- 
way officials,  a  large  number  of  whom  were  present,  had 
arranged,  in  order  to  make  the  progress  of  the  moving 
more  striking,  a  large  clock  dial  at  one  end  of  the  bridge, 
with  a  pointer  on  a  horizontal  scale  alongside,  so  that  the 
time  and  the  progress  of  the  moving  coukl  lie  readily  seen. 


ments  and  are  attached  to  these  grillages  by  large  bolts. 
In  order  to  avoid  having  to  shift  the  spans  longitudinal- 
ly to  make  the  holes  in  the  shoes  match  those  in  the  grill- 
ages, great  care  was  taken  to  set  the  spans  in  their  proper 
relation  to  the  grillages  longitudinally  of  the  bridge  and 
also  to  set  the  rolling  ways  exactly  perpendicular  to  the 
center  line,  the  result  being  that,  after  the  bridge  was 
moved  laterally  45  ft.,  the  holes  matched  so  that  the  bolts 
could  be  put  in  witli  the  greatest  ease,  thus  showing  that 
the  bridge  could  not  have  shifted  longitudinally  during 
its  movement  more  than  about  i/g  in. 

The  entire  work  was  carried  out  under  the  general  di- 
rection of  J.  C.  Bland,  Engineer  of  Bridges,  Pennsylvania 
Lines  West  of  Pittsburgh,  and  the  erection  scheme  and 
methods  were  devised  by  S.  P.  ^litchell,  president  of  the 
Seaboard  Construction  Co.,  of  Philadelphia,  the  contractor 
for  the  erection  of  the  superstructure. 
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By  Ru'hakd  i).  Micou* 

The  specifications  recently  issued  by  the  siipervisinfr 
architect  of  the  Treasury  Department  for  the  construction 
of  a  new  building  for  the  Interior  Dopartnieut,  Washing- 
ton, D.  C,  mark  the  latest  development  in  the  endeavor 
of  the  supervising  architect's  office  to  devise  a  contract 
that  shall  make  such  provision  for  partial  payments  dur- 
ing the  progress  of  the  work  as  will  be  fair  to  the  contrac- 
tor, the  subcontractor  and  the  Government. 

In  this  aim  they  have  been  much  handicapped  by  the 
provisions  of  the  Heard  law,  28  Stat.,  278,  c.  280,  which 
provides  that  persons  entering  into  formal  contracts  with 
the  United  States  for  the  construction  of  public  buildings 
shall  be  required  to  furnish  bond  with  the  additional  ob- 
ligation that  such  contractors  shall  promptly  make  pay- 
ments to  all  persons  supplying  them  labor  or  materials  in 
the  prosecution  of  the  work  provided  for  in  the  contract, 
such  persons  being  given  the  right  to  sue  both  the  con- 
tractor and  his  sureties  in  the  name  of  the  United  States. 

This  act  has  been  interpreted  by  the  United  States 
Supreme  Court  in  Hill  vs.  American  Surety  Company, 
200  U.  S.,  197,  to  apply  to  any  person  who  furnished 
labor  or  material  in  any  particular,  even  as  it  has  been 
said,  to  a  man  who  cut  down  a  tree  from  which  planks 
were  sawed  that  eventually  went  into  a  building.  As  a 
matter  of  fact,  however,  suits  have  rarely  been  filed  by  any 
one  more  remote  from  the  contractor  than  the  subcontrac- 
tor of  a  subcontractor,  and  even  such  cases  are  e.xtremely 
rare. 

Up  to  about  a  year  ago  the  specifications  simplj'  pro- 
vided for  the  payment  to  the  contractor  each  month  of  an 
amount  covering  90%  of  the  work  completed  during  the 
month,  as  certified  by  the  Government  inspector;  and 
such  is  the  form  of  contract  now  in  use  for  small  con- 
tractsf.  This  was  not  in  any  way  segregated,  but  was 
paid  him  in  bulk  and  it  was  possible  for  a  contractor 
to  play  one  subcontractor  against  another  from  month  to 
month,  making  it  difficult  for  subcontractors  to  get  their 
money.  These  payments  to  the  contractor  without  any 
method  of  providing  for  partial  payments  to  subcontrac- 
tors and  material-men  as  the  work  progresses  frequently 
resulted  in  the  surety  being  made  liable  for  the  contrac- 
tor's obligations.  In  other  cases  the  contractor  would 
never  quite  finish  the  building,  taking  his  own  profit  out 
of  the  90%  already  paid  him  and  leaving  the  retained 
10%  to  cover  unpaid  claims  for  materials,  etc.,  thus  forc- 
ing the  surety  company  not  only  to  assume  his  obligations, 
but  actually  to  finish  the  work  in  order  to  secure  release 
on  their  bond. 

During  the  past  year,  however,  the  supervising  archi- 
tect's office  has  been  experimenting  with  the  payment  pro- 
visions of  the  contract,  and  the  specifications  for  the  pres- 
ent building  represent  perhaps  the  most  nearly  perfect 
form  possible  under  the  law. 

»Attorney-at-Law,  Maryland  Building:,  Washington,  D.  C. 

tPavment  of  90%  of  the  value  of  the  work  executed  and 
satisfactorily  in  place,  as  ascertained  by  the  supervising  archi- 
tect, acting  through  the  superintendent,  will  be  made  monthly 
and  payment  of  the  10%  retained  will  be  made  after  the  final 
acceptance  by  the  duly  constituted  representative  of  the 
Treasury  Department,  of  all  materials  and  workmanship  em- 
braced in  the  contract,  but  payment  will  not  be  made  until 
every  part  of  the  work  to  the  point  for  which  payment  is 
claimed  is  satisfactorily  supplied  and  executed  in  every  par- 
ticular and  all  defects  therein  remedied  to  the  satisfaction  of 
the  supervising  architect. 


The  now  requirements  arc  in  brief  as  follows:  After 
the  award  of  the  contract,  tiie  contractor  must  furnisli 
to  the  supervising  architect  a  schedule  of  the  cost  of  the 
main  branches  of  the  work,  the  sum  total  of  whii!li  sliall 
equal  the  amount  of  the  contract.  Upon  tlie  comjiletion  of 
this  .schedule  the  contractor  must  furnish  a  det^iilcd  sup- 
plementary schedule  of  the  work  and  materials  involved  in 
each  main  branch,  arranged  as  far  as  iiossible  a('cording 
to  the  various  .subcontracts  and  itemizing  in  detail  the 
quantities  of  materials  and  labor  involved,  with  the  unit 
price  for  each  (including  overhead  and  miscellaneous 
expenses  and  profit). 

A  copy  of  these  schedules  is  to  be  furnished  to  the 
government  superintendent  of  construction ;  and  on  the 
fifteenth  day  of  each  month  he  certifies  to  the  supervising 
architect  an  estimate  showing  the  scheduled  value  of  the 
work  executed  and  satisfactorily  in  place  and  of  the  ma- 
terials on  the  site  but  not  in  place.  Upon  such  certifica- 
tion, the  contractor  is  paid  for  90%  of  the  work  executed 
and  for  60%  of  the  materials  delivered  and  not  placed. 
This  last  provision  is  an  innovation  and  enables  the  con- 
tractor to  receive  pay  for  such  materials  as  stone  and 
structural  steel  to  the  e.xtent  of  (iO%i  several  months  before 
he  would  have  received  it  under  the  old  form  of  contract. 

These  payments  are  exactly  subdivided  and  apportioncil 
so  that  it  is  possible  to  tell  at  any  given  time  what  has 
been  paid  to  the  contractor  for  any  part  of  the  work  or 
for  any  of  the  materials  delivered.  After  having  com- 
pleted this  estimate  for  a  partial  payment;  the  superinten- 
dent of  construction  prepares  and  posts  on  the  bulletin 
board  in  his  office  a  statement  of  the  same  for  the  infor- 
mation of  subcontractors  and  material-men,  showing  in 
percentage  the  ratio  of  the  total  payments  to  date  on  ac- 
count of  each  subcontract. 

Before  any  subsequent  payment  can  oe  made  the  con- 
tractor is  compelled  to  submit  to  the  superintendent  of 
construction  an  affidavit  setting  forth  that  he  has  made 
payment  to  the  subcontractors  and  material-men  in  the 
proportion  shown  to  be  due  them  by  the  previous  state- 
ment; or,  if  he  has  failed  to  make  such  payment,  to  state 
how  much  has  been  withheld  and  for  wiiat  reasons.  His 
subsequent  payments  depend  on  this  statement.  The  con- 
tractor may  further  be  required  to  make  a  sworn  state- 
ment before  he  is  fully  paid  on  the  work  to  the  effect 
that  all  subcontractors  and  material-men  have  been  paid 
in  full. 

A  further  innovation  of  considerable  benefit  to  the  con- 
tractor is  the  provision  that  after  gross  payments  aggre-. 
gating  one-half  of  the  contract  price  have  been  made,  the 
supervising  architect  may  remit  to  the  contractor  one-half 
of  the  percentage  retained  on  the  first  quarter  of  the 
work;  after  gross  payments  aggregating  three-quarters, 
one-half  of  the  percentage  retained  on  the  second  quarter; 
and  after  the  work  is  completed,  awaiting  final  inspection, 
one-half  of  the  percentage  retained  on  the  third  quarter. 

At  the  time  of  the  final  payment,  therefore,  the  retained 
percentage  would  amount  to  5%  on  the  first  three-quarters 
and  10%  on  the  last  quarter  instead  of  10%  on  the  whole 
as  formerly. 

The  provisions  outlined  above  do  not  relieve  the  eon- 
tractor  or  the  surety  of  their  obligations  but  they  do  pre- 
vent the  indefinite  postponement  of  partial  payments  to 
subcontractors  and  the  accumulation  of  claims  at  the 
end  of  a  contract. 
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Si'NOFSLS — Delaih  of  a  grade-crosdng  elimina- 
tion, involvincj  cuts  and  special  reinforccd-concretc 
bridge  croasinijs. 

The  elimination  of  grade  crossings  at  Mattoon,  111., 
has  been  complicated  by  the  fact  that  two  railways  inter- 
sected near  the  center  of  the  city.  With  a  train  standing 
at  the  station  or  a  long  freight  train  passing  over  one  line 
and  trains  held  on  the  other  line,  the  street  traffic  was 
lilocked  to  a  serious  extent.  The  plan  adopted  was  to 
lower  the  Illiniois  Central  E.E.  (as  having  the  heavier 
traffic)  and  to  leave  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  Ey.  unaltered.  At  the  intersection  a  two- 
story  union  station  will  be  built,  with  station  facilities  on 
the  first  floor  and  railway  offices  above,  stairs  leading  to 
the  platforms  of  the  depressed  tracks. 

The  grade  is  lowered  through  the  city  for  about  7000 
ft.,  and  continues  for  some  distance  beyond,  to  the  freight 
yards.  This  eliminates  a  former  summit  with  0.6% 
grades  and  gives  a  slight  sag,  with  descending  grades  of 
0.3%  from  the  south  and  0.05%  from  the  north.     This 


effects  a  material  improvement  in  the  operation  of  the 
division.  The  maximum  depth  of  cut  is  about  28  ft.  The 
C,  C,  C.  &  St.  L.  Ey.  will  be  raised  about  2  ft.  at  its 
bridge  over  the  cut,  and  five  street  bridges  will  be  built. 
An  inclined  transfer  track  north  of  the  station  will  pro- 
vide for  interchange  between  the  two  lines. 

The  Illinois  Central  E.E.  has  a  200-ft.  right-of-way, 
and  the  cut  is  taken  out  to  a  bottom  width  of  100  ft., 
with  nominal  slopes  of  1  on  1.  This  provides  for  five 
main  tracks,  with  three  through  tracks  and  platforms  at 
the  station,  and  leaves  room  for  a  future  additional  track. 
At  the  south  end  of  the  station  will  be  two  stub  tracks  for 
the  lines  east  to  Evansville  and  west  to  Peoria.  Originally, 
the  Peoria  &  Evansville  division  had  crossed  the  main 
line  at  grade,  but  this  crossing  has  been  replaced  by  double 
Y  connections  on  each  side,  so  that  trains  will  not  run 
through  between  Peoria  and  Evansville.  For  this  divi- 
sion a  new  freighthouse  and  team  yard  have  been  built,  as 
shown. 

It  was  expected  that  the  clay  in  which  the  cut  is  made 
would  slip  after  the  steam-shovel  work  and  stand  finally 
at  about  1  on  1,  so  that  retaining  walls  would  not  be  neces- 


FIG      1.      TRACK   DEPREi^SION   AT   MATTOON,    ILL.;   ILLINOIS  CENTRAL  R.R. 

The  upper  vlfw  shows  the  work  at  Broadway,  with  the  temporary  bridge.  The  new  station  will  be  at  the  left.  The 
three-story  building  at  the  left  is  the  old  union  station  and  hotel,  a  part  of  which  has  been  pulled  down  to  make  room 
for  the  slope  of  the  cut.  The  lower  view  shows  a  broom-corn  warehouse,  with  concrete  underpinning.  Beyond  it  ia 
the   temporary   bridge   at   Charleston   St. 
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sarv.  But  the  material  continues  to  slide  and  r-ave,  and 
it  is  probabi.  that  retaining  walls  will  have  to  be  built  in 
the  deeper  section,  where  the  slips  may  att'eet  private 
jJToperty.  To  keep  the  right-of-way  clear,  a  toe  wall  of 
jtiles  backed  with  heavy  planks  has  been  built,  but  this 
does  not  check  the  slipping. 

There  are  several  iudustries  adjacent  to  the  right-of- 
way  line.  In  some  cases  the  buildings  occupied  by  the.<e 
have  been  supported  on  timber  trestliiig,  allowing  the 
slope  to  extend  beneath  them;  in  others  a  heavy  retaining 
wall  has  been  built.  For  this  latter  work  piles  were  first 
driven  and  I-beam  needle-beams  placed  with  the  inner 
ends  resting  on  solid  ground  and  the  outer  ends  on  the 
piles.  A  trench  was  then  made  to  the  required  depth,  and 
the  retaining  wall  was  built  before  making  the  cut  for 
the  track  depression. 

The  typical  design  of  the  street  bridges  is  shown  in 
Fig.  3.  There  are  five  spans  of  30-ft.  clear  width  meas- 
ured on  the  square,  providing  for  four  main  tracks  and 
for  inclines  to  the  industry  connections.  Most  of  them 
are  30  ft.  Avide  between  parapets,  with  20-ft.  roadways. 
But  the  bridge  at  Broadway,  the  principal  street,  will  be 
100  ft.  wide,  with  '25-ft.  sidewalks.  The  bridges  are  of 
reinforced  concrete,  with  slab  and  beam  deck  supported  on 
bents  and  abutments.  ISTo  piling  is  required,  the  footings 
being  carried  down  in  the  clay  to  about  5  ft.  below  sub- 
grade.  In  the  bents  the  columns  are  connected  at  the 
bottom  by  a  guard  wall  3%  ft.  high  above  rail  level,  as  a 
protection  against  derailed  wheels.  The  beams  of  the 
Hoor  slab  rest  on  brackets  iipou  the  faces  of  the  bents  and 
abutments,  and  the  sidewalks  are  cantilever  slabs  carried 
by  brackets  on  the  ends  of  the  bents. 

Gas  and  water  mains  are  carried  through  the  bents, 
being  sup]3orted  by  IT-hangers  embedded  in  the  deck  slab. 


The  sewerage  sy.«tem  being  .separated  by  the  deep  cut  an 
intercepting  sewer  had  to  be  built  along  the  east  side  of  tlu 
right-of-way. 

In  concreting,  the  bents  are  poured  to  the  level  of  tlie 
tops  of  the  column  shafts,  and  the  concrete  for  the  cap 
girder,  extending  to  the  top  of  the  bent,  is  poured  se|)a- 
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rately.  The  floor  shib.  with  its  loii;jitudiii;il  and  trans- 
verse beams,  is  poTired  next,  the  parapets  being  poured 
last  as  a  separate  operation.  The  forms  are  of  wood. 
The  concrete  in  the  footings  is  1:3:6,  and  that  in  the 
upper  work  1:2:4,  using  liotfi  gravel  and  broken  stone. 
A  concreting  plant  is  installed  adjacent  to  the  bridge, 
with  an  elevator  tower  for  spouting  the  concrete  into 
place. 

The  C,  C,  C.  &  St.  L.  Ry.  will  be  carried  by  a  double- 
track  through-girder  bridge,  the  steel  being  incased  in 
concrete  to  harmonize  in  appearance  with  the  adjacent 
street  bridges.  This  railway  and  the  several  streets  are 
carried  across  the  cut  by  timber  bridges  during  the  prog- 
ress of  the  work. 

Ill  making  the  excavation  a  cut  wide  enough  for  two 
tracks  was  made  first,  while  trains  were  operated  on  sur- 
face tracks  at  one  side  of  the  right-of-way.     When  run- 


ning tracks  were  laiil  in  the  cut,  the  surface  tracks  were 
aiiandoned  and  the  cut  then  widened  to  full  sectiou.  In 
both  cases  two  75-ton  steam-shovels  were  used,  working 
from  opposite  ends  of  the  work.  The  material  was  han- 
dled in  12-yd.  side-dump  cars  and  was  all  used  for  widen- 
ing the  roadbed  and  freight  yards  south  to  the  city. 

The  cost  of  the  work  will  be  about  $600,Ono.  Ail  of 
this  will  be  paid  by  the  Illinois  Central  R.R.  and  the 
C,  C,  C.  &  St.  L.  Ry.  The  grading  was  let  to  J.  D. 
Lynch,  of  Monmouth,  111.,  and  the  concreting  was  done 
by  the  Bates  &  Rogers  Construction  Co.,  of  Chicago.  The 
work  was  begun  in  April,  1914.  The  four-track  crat  was 
completed  in  December,  1914,  and  the  bridges  are  rapidly 
nearing  completion.  The  work  is  under  the  direction  ot 
A.  S.  Baldwin,  Chief  Engineer  of  the  Illinois  Central  R.R., 
and  F.  L.  Thompson,  Assistant  Chief  Engineer. 
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HYSOFi!!,'^ — Dclails  of  iiilricate  steel  work  of  a 
special  dome.    Method  of  erection  also  given. 

The  dome  of  the  Palace  of  Horticulture  at  the  Pan- 
ama-Pacific Exposition,  already  referred  to  in  EtKji- 
neering  News  of  Oct.  15,  1914,  p.  759,  is  quite  fully 
shown  as  to  framing  by  the  group  of  drawings  in  Fig.  1 
of  the  present  article,  and  is  briefly  described  in  the  fol- 
lowing. 

Dome  Framing 

The  dome  framing  is  similar  to  that  first  used  by  the 
noted  German  engineer,  Schwedler,  being  of  the  rib  type. 
The  dome  has  24  latticed  ribs,  36  in.  in  depth,  which 
frame  into  a  ring  at  the  top  and  are  connected  by  11 
horizontal  latticed  rings.  These  horizontal  rings  are  18 
in.  deep,  except  a  36-in.  ring  at  the  springing  line  of  the 
dome,  which  absorbs  all  residual  dome  thrust.  The  ribs, 
iiowever,  continue  25  ft.  below  the  sjiringing  line  as  ver- 
tical members  framing  the  cylindrical  base  of  the  dome, 
down  to  a  level  65  ft.  above  ground,  where  they  foot  upon 
a  system  of  girders  forming  the  top  of  the  supporting 
tower. 

Between  the  main  ribs,  4-in.  I-beam  jackrafters  frame 
into  the  horizontal  rings.  These  carry  wooden  purlins  to 
which  skylight  bars  are  attached,  all  of  the  dome  surface 
except  the  basket  being  glass.  All  bays  of  the  dome  frame 
are  braced  by  crossed  adjustable  rod  diagonals,  ranging  in 
size  from  -^  in.  square  at  the  to])  to  1%  in.  square  at  the 
bottom. 

In  all  the  latticed  members  of  the  dome  framing,  angle 
lacing  bars  were  used  instead  of  flat  bars.  These  give 
greater  shear  resistance  and  can  transmit  compression, 
for  which  flat  bars  are. poorly  adapted. 

The  spider  or  ring  at  the  apex  of  the  dome  is  a  circu- 
lar girder  6  ft.  in  diameter  and  :>()  in.  dce]i;  it  has  /„- 

•Assistant  Structural  Engineers,  Panama-Pacific  Interna- 
tional Exposition. 


ill.  web-plate  and  four  flange  angles  4x4xf\;  in.  Two 
diametral  diaphragms  at  right  angles  to  each  other  stif- 
fen the  ring.  These  have  3x3xj^-in.  flange  angles,  and 
j%-in.  web-plates. 

SurPOKTING    TOWEK 

The  system  of  tower  framing  supporting  the  dome  it- 
self is  also  shown  in  the  drawings.  Fig.  1.  It  comprises 
eight  piers  capped  by  girders  and  trusses.  Each  pier 
is  composed  of  four  columns  jjlaced  at  the  corners 
of  a  trapezoid.  The  trapezoid  has  two  sides  nor- 
mal to  a  radius  of  the  dome  passing  through  its  cen- 
ter, the  shorter  side  being  4I/2  ft-  long;  the  diverging 
sides,  which  inclose  an  angle  of  45  deg.,  are  15  ft..  10  in.  in 
length.  The  outer  and  inner  sides  of  the  piers  are  braced 
from  bottom  to  top,  but  the  diverging  sides  have  por- 
tal-framed openings  for  a  height  of  14  ft.  7  in.  from  the 
liottom,  to  provide  a  passageway. 

Between  the  tops  of  the  interior  columns  of  adjacent 
piers  are  plate-girders  6  ft.  4i/^  in.  in  depth,  57  ft.  5% 
in.  long.  These,  together  with  trusses  which  frame  from 
girder  to  girder  across  the  interior  face  of  the  piers,  sup- 
port the  24  ribs  of  the  dome. 

Between  the  exterior  columns  of  adjacent  piers,  steel 
trusses  (also  6  ft.  4^  in.  deep)  support  a  portion  of  the 
flat  roof  and  the  staff  ornaments  forming  the  decoration 
of  the  wall  surrounding  the  lower  part  of  the  dome.  These 
trusses,  as  well  as  the  plate-girders  on  the  inner  face  of 
the  tower,  are  kneebraced  to  the  columns  of  the  piers.  The 
trusses  and  plate-girders  are  braced  together  in  both  up- 
per- and  lower-chord  planes.  This  not  only  serves  the 
purpose  of  bracing  the  compression  chords  of  the  girders 
and  trusses,  but  constitutes  a  stiff  ring  around  the  en- 
tire base  of  the  dome  which  effectually  distributes  the 
horizontal  wind  load  to  all  of  the  eight  piers. 

Each  of  the  inner  columns  is  a  20-in.  59-lb.  I-beam ; 
the  two  adjacent  "columns  are  laced  together  front  and 
back  with  5x3xj\-in.  angles.  The  lacing  is  doubled  above 
the  knee-braces,  to  pro\ide  for  portal  action.     These  col- 
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ELEVATION  Y-V  OF    INNER    FACC    OF    SUPP0RT1N6   FFIAIJIE 


OUTER  FACE  OF         SIDE  OF  PIEB 
PIER    (U-U)  (W-W) 


INNER  FACE 


FIG      1       FRAMING  OF   DOME   AND  SUPPORTING    TOWER.   PALACE  OF  HORTICLLTIJRE.   PANAMA- 
PACIFIC  EXPOSITION,   SAN  FRANCISCO 
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nmns  are  reinforced  by  Hiinge-platcs  and  l)y  web  side- 
plates  in  the  re.spective  regions  of  inaximnm  bending,  as 
indicated  in  the  drawing  of  these  columns  in  Fig.  1.  The 
outer  columns  of  the  pier  are  eacli  one  I-beam,  l5-in. 
38-lb.  in  the  upper  section,  and  IS-in.  ISi/^-lb.  in  the 
lower  section. 

Particulars  as  to  makeup  of  trusses  and  bracing  are 
given  in  the  drawing. 

The  weight  of  steel  for  that  portion  of  the  structure 
above  the  tower  plate-girders  is  300  tons.  This  amounts 


the  dome  of  the  Horticultural  Building  at  the  Chicago 
Exposition,  as  computed  from  the  data  in  the  article  in 
Engineering  News,  March  12,  1892,  p.  240,  were:  Steel 
per  sq.ft.  roof,  10.7  lb.;  .steel  per  cu.ft.  inclosed  space, 
0.813  lb. 

Erection 

The  steel  of  the  sujiporting  frame  of  the  dome  rests 
upon  a  timber  grillage  supported  by  piles.  The  timber 
caps  are  well  drift-bolted  to  the  piles.     This  is  counted 
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FIG.    3.     PT>.\CING  UPPER  RIB  .SECTIONS  OF  DOME;   LiOWER 
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<^o  81/2  lb.  per  superficial  sq.ft.  of  roof  surface,  or  0.304 
lb.  per  cu.ft.  of  volume  of  the  portion  considered.  The 
total  weight  of  steel  in  dome  and  substructure  is  503  tons, 
giving  an  average  weight  of  0.358  lb.  per  cu.ft.  volume 
inclosed  by  the  frame.    The  corresponding  quantities  for 


on   as   producing   some   fixing   effect   upon   the   column, 
which  was  utilized  in  the  analysis  of  stre.s.ses. 

The  supporting  frame  up  to  the  base  of  the  dome  ribs 
was  erected  complete  before  any  of  the  ribs  were  placed. 
For  raising  the  ribs,  a  battered  tower  was  constructed  in 
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the  rL'iitiT  (if  llu'  dome  area,  in  liei<;ht  slightly  greater 
tliaii  the  top  of  the  dome  substructure.  Upon  this  tower 
were  placed  one  guyed  mast  and  two  guy  dei'rieks.  "The 
uuist  supported  the  top  ring  of  the  dome  hy  means  of  rod 
hangers  witii  turnbuckles;  adjustment  of  the  top  ring 
to  position  was  nuide  by  means  of  tliese  turninipkles  and 
similar  turnbuckles  in  the  mast  guys. 

Tlie  portion  of  the  ribs  between  tlie  girders  and  the 
first  splice,  including  the  rings  and  diagonal  rods,  was 
erected  first.  Meanwliile  the  remaining  ribs  were  as- 
sembled in  pairs  on  the  grouiul,  a  pair  of  ribs  with  the 
connecting  rings  and  diagonal  rods  being  riveted  to- 
getlicr,  and  swung  into  place  by  the  guy  derricks,  com- 
pleting the  erection  of  the  steel.  The  weight  of  a  pair 
of  rib  sections,  completely  assembled,  was  approximately 
8  tons. 

All  steel  connections  of  the  dome  frame  itself  were  riv- 
eted ;  the  supporting  frame,  however,  has  bolted  steel  con- 
nections, ordinary  bolts  being  used. 

The  plans  for  this  building  were  prepared  by  tlie  Di- 
vision of  Works  of  the  Exposition  Company.  H.  D.  II. 
Connick  is  Director  of  Works,  and  A.  H.  ^larkwart  is 
Assistant  Director  of  Works.  The  dome  and  substruc- 
ture were  designed  by  the  writers  under  the  immediate 
supervision  of  H.  D.  Dewell,  Chief  Structural  Engineer. 
After  the  design  was  completed,  the  stresses  in  the  dome 
were  checked  by  E.  G.  Doerfling,  Civil  Engineer. 

Bakewell  &  Brown,  of  San  Francisco,  were  the  archi- 
tects of  the  building.  Dj-er  Bros.,  of  San  Francisco,  were 
the  contractors  for  the  fabrication  and  erection  of  the 
steel. 


A  FiToposed!    ]RatlBmi^  Sysftessii   foip 


By  A.  M.  \.'ax  Auken* 

There  is  no  well-defined  manner  of  determining  the 
capacity  of  either  a  track  scale  or  a  wagon  scale.  Most 
scale  companies  calculate  the  scale  for  a  distributed  load 
and  call  that  its  capacity,  although  some  have  in  certain 
instances  just  doubled  this.  Many  railway  engineers  who 
have  studied  the  scale  question  are  of  the  opinion  that 
the  capacity  of  the  scale  should  be  twice  the  load  which 
can  be  imposed  iipon  one  section,  while  a  few  think 
it  should  be  21^  times  this. 

To  illustrate  the  wide  divergence  thus  created  between 
the  scale  designer,  the  scale  salesman  and  the  railroad 
engineer,  a  well-known  four-section  scale  of  the  cross- 
lever  or  Fairbanks  type  may  be  cited.  It  was  designed 
for  a  distributed  load  of  330,000  lb.  and  called  by  its 
designer  a  1.50-ton  scale.  The  salesmen  for  the  company 
call  it  a  300-ton  scale,  while  those  engineers  who  eon.sider 
twice  the  weight  on  one  pair  of  levers  as  the  capacity 
would  call  it  a  110-ton  scale  and  those  who  would  allow 
31/2  times  the  weight  on  one  pair  of  levers  to  be  the 
capacity  would  call  it  a  ISTi^-ton  scale. 

There  are  three  parts  to  a  track  scale — scale-pit  and 
foundation,  weighing  machine,  or  scale  proper,  and 
weigh-bridge  and  its  tracks.  The  deck  over  the  pit  is 
part  of  that  structure.  At  certain  points  the  weighing 
machine  rests  on  the  foundation,  while  at  points  above  it 
supports  the  weigh-bridge.  The  scale  is  called  a  four- 
section  scale  when  there  are  eight  such  points  and  a  five- 
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section  when  there  are  ten,  there  being  a  set  of  two  cross- 
levers  at  each  point.  Each  cross-lcvcr  transmits  the  load 
to  a  longitudinal  lever,  and  other  levers  transmit  it  to  the 
weigh-beam.  The  capacity  of  the  scale  is  not  affected 
by  the  scale-pit  or  weigh-bridge,  though  each  of  these 
niu-st  be  adequate  to  the  service  it  must  perform.  The 
accuracy  of  tiie  scale  depends  upon  the  suiliciency  of  the 
levers  in  strength  and  rigidity  and  upon  the  suiliciency 
in  length  and  perfection  of  bearing  of  the  i)ivot — or,  as 
it  is  connnonly  called,  the  knife-edge.  As  the  levers  are 
made  of  cast-iron,  of  steel  castings  and  of  rolled  steel  sec- ' 
tions,  there  is  a  wide  range  in  their  rigidity  and  ultimate 
strength.  Another  feature  of  the  capacity  is  the  weigh- 
beam,  which  must  be  graduated  to  a  j)oint  where  it  will 
weigh  the  maximum  load  to  come  upon  the  scale. 

It  is  ])ro]:>osed  to  suggest  a  better  method  of  designating 
scales  than  the  present  one  of  capacity. 

A  suggestion  has  been  made  by  W.  Samaus,  of  the 
Bessemer  &  Lake  Erie  R.R.,  for  describing  a  scab' — 
namely,  to  u.se  three  sets  of  figures.  Scales  are  instjilled 
in  several  ways:  (1)  With  weigh-bridge  and  scale-rail 
the  full  length  of  tiie  pit;  (2)  with  ends  of  the  pit 
bridged  over  so  that  the  end  of  tiie  scale-rail  comes  just 
over  the  center  of  the  end  levers  and  pivot ;  (3)  with  ends 
bridged  so  that  the  end  of  .scale-rail  comes  at  .some  jjoint 
between  the  first  and  .second  pair  of  levers  and  pivot. 
Each  will  call  for  a  different  length  of  scale-irons  and 
pit  for  the  same  scale-rail.  Mr.  Samaus  suggests  calling 
a  scale  by  figures  which  will  represent  (a)  length  between 
centers  of  end  sections  of  scale,  (b)  number  of  .sections  of 
scale,  (c)  length  of  scale  rail.  Thus,  a  scale  52  ft.  be- 
tween end  sections,  with  four  sections,  and  50-ft.  scale- 
rail,  would  be  denominated  a  52-4-50  scale.  This  seems  a 
most  excellent  suggestion. 

Another  compound  expression  which  would  give  a  good 
description  of  the  scale  might  be  used.  Let  the  first  figure 
give  in  thousands  of  pounds  the  load  for  which  tlie  main 
lever  is  designed,  the  second  the  length  in  inches  of  the 
bearing  of  the  main  knife-edge  or  pivot,  and  the  third  the 
capacity  of  the  weigh-beam  in  thousands  of  pounds.  Thus 
the  well-known  "B.  &  0."  scale  would  be  described  with 
reference  to  capacity  as  55-10-300  and  the  New  York 
Central  Lines  West  proposed  scale  as  75-15-300 ;  in  each 
case  the  correct  capacity  of  the  scale  would  be  indicated. 
As  to  how  the  capacitj'  of  the  lever  should  be  rated,  it 
might  be  well  to  define  that  it  should  be  able,  in  a  testing 
machine,  to  sustain  the  load  named  without  showing  a 
deflection  in  excess  of  one  two-thousandth  part  its  length, 
and  to  sustain  double  that  load  without  permanent  set, 
leaving  choice  of  metal  to  the  builder. 

This  plan  is  offered  as  a  step  forward  and  in  the  hope 
that  it  or  some  better  method  will  be  adopted  which  shall 
correct  the  prevailing  confusion.  Even  in  cases  where 
scales  are  designed  for  a  stated  load  under  present  condi- 
tions it  is  possible  for  a  "150-ton"  scale  to  have  its  levers 
designed  for  a  static  load  anywhere  from  50,000  to  75,000 
lb.  and  its  main  pivot  to  be  anywhere  from  5  in.  to  15  in. 
in  length.  Some  scale  men  contend  for  a  load  of  10,000  lb. 
per  lin.in.  of  pivot,  while  others  would  not  allow  over 
half  that  amount. 


The  First  Honorary  Dootor'N  Def^ree  In  RnfHneerInf;  to  be 

awarded  in  this  country,  so  far  as  we  can  determine,  was 
that  given  by  New  York  University  in  June.  lS6fi.  to  Erastus 
\V.  Smith,  who  became  Doctor  of  Ph.vsical  Science,  "in  recog- 
nition of  his  abilities  as  an  engineer." 
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sluirh  cuts  to  setting  angles  on  vernier  for  successive  de- 
flections, thumb  rules  and  short  practical  methods  gen- 
erally. 

Lavis'  treatise  on  "Railroad  Location  Surveys,"  issued 
in  1906,  while  possibly  not  fully  modern,  is  about  the  best 
compendium  of  good  practice  in  that  line,  and  a  conden- 
sation of  its  subject  matter  would  seem  a  very  desirable, 
if  indeed  not  an  essential,  feature  of  a  railroad  field 
manual. 

Not  so  essential,  but  to  be  up  to  date,  a  brief  chapter 
on  railroad  valuation  would  not  have  been  out  of  place. 
Life  is  too  short  to  cull  something  practical  out  of  the 
great  mass  of  what  has  been  writlen  on  the  subject  of 
raikoad  valuation,  but  from  what  has  been  done  by 
corporations  and  state  commissions  it  would  be  feasible 
to  compile  a  useful  abstract  of  field  practice. 

In  connection  with  the  use  of  Table  I,  p.  13,  and  fol- 
lowing the  introduction,  a  table  converting  minutes  into 
decimals  of  a  degree  would  be  serviceable.  The  table 
of  tangential  corrections  oa  p.  33  might  well  have  been 
extended  to  angles  over  20  deg.  to  cover  certain  clas.ses 
of  interurban  and  street-railway  and  yard  and  canal 
work. 

The  chapter  on  "The  Spiral"  seems  unnecessarily 
\olumiuous,  both  as  to  text  and  tables,  although  it  might 
have  been  well  also  to  give  an  illustrative  example  of 
spiraling  a  simple  curve.  The  form  of  spiral  used  is  a 
good  one,  but  the  tables  are  not  carried  out  far  enough 
for  use  in  mountain  country  calling  for  sharp  curvature 
and  short  tangents.  To  illustrate:  If  there  was  a  10-deg. 
curve  and  the  tangent  length  between  curves  were  limited 
to  40  ft.,  the  amount  available  for  that  curve'  spiral 
(Table  XXIII,  for  shortest  spirals)  would  give  49.92  ft. 
for  "L,"  necessitating  a  rather  complicated  use  of  the 
tables. 

Chapter  V  should  have  embraced  an  article  on  over- 
haul. While  the  tendency  may  be  toward  pay-both-way 
contracts,  yet  there  are  many  railroad  companies  which 
almost  universally  use  haul-clause  contracts,  and  there 
are  many  sections  of  country  where  to  get  desirable  com- 
petitive bids  and  economic  grading  its  use  is  necessary. 

Table  LXI,  p.  290,  is  ostensibly  for  the  conversion  of 
linear  feet  of  100-ft.  wide  right-of-way  into  acres.  In 
point  of  fact  it  is  a  table  to  convert  acres  into  linear  feet 
of  100-ft.  wide  right-of-way.  If  it  were  what  the  text 
terms  it,  the  first  columns  should  contain  "linear  feet 
of  R.  0.  W.,"  and  the  second  "acres ;"  then,  with  the  first 
cohnnn  reading  by  tens,  the  table  would  have  covered  the 
ground  in  less  space  and  in  a  more  practical  manner  for 
field  application. 

The  chapter  on  "Turnouts  and  Crossovers"  deals  only 
with  straight  track.  It  might  well  have  contained  some- 
thing on  turnouts  from  the  inside  or  outside  of  curves. 

T  take  this  opportunity  to  express  to  my  assistants, 
11.  J.  Saunders,  G.  T.  Morris  and  R.  T.  Guppy,  my  appre- 
ciation of  valuable  comments  on  this  book  from  the  view- 
point of  inodcni  Held  practice. 


Reviewed  by  JL  P.  Pauet* 

rt.MLROAD  FIELD  MANUAL  FOR  CIVIL  ENGINEERS— By 
William  G,  Ra.vmond,  M.  Am.  Soc.  C.  E.,  Professor  of  Civil 
Ens'lneering  and  Dean  of  the  College  of  Applied  Science 
in  the  State  University  of  Iowa.  New  York:  John  Wiley 
&  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Leather, 
5x7  in.;  pp.  vii  +  398;  31  text  figures  and  83  tables.  $3, 
net. 

The  author  ha.-;  in  his  prerace  largely  confined  his  re- 
marks to  his  suggested  general  adoption  of  the  decimal 
division  of  degrees  and  of  five-place  tables.  While  the 
actual  use  of  either  is  not  new,  yet  a  practical  effort  to 
make  their  use  universal  as  good,  or  the  best  practice,  is 
new,  and  the  author  is  to  be  commended  for  his  courage 
in  coming  to  the  front  iu  a  way  tending  to  a  practical 
realization  of  his  hope  for  a  general  adoption  of  such  fea- 
tures. 

The  engineering  profession  is  not  so  hidebound  by 
precedent  as  is  that  of  the  law,  but,  like  the  "'man  from 
Missouri,"  it  likes  to  be  "shown."  Its  conservatism  re- 
quires practical  demonstration  of  applicability  before  it 
will  adopt  anything  new  as  good  practice. 

This  is  an  age  of  overtalked,  overwritten,  but  under- 
applied,  efficiency.  The  general  (it  should  be  the  uni- 
versal) adoption  and  use  of  the  author's  tables  will  be  a 
deserved  example  of  applied  efficiency. 

The  feature  of  having  the  applicable  tables  assem- 
bled with  the  immediate  subject  matter  is  practical  and 
commendable;  however,  a  thumb  index  would  materially 
assist  to  locate  them  quickly. 

It  seems  to  be  a  more  or  less  firmly  established  principle 
that  a  review  of  a  book  must  be  largely  a  criticism.  It 
would  be  unjust  to  Professor  Raymond  to  utilize  more 
space  in  criticism  than  in  commendation,  without  first 
.'stating  that  the  commendable  features  are  largely  in  excess 
and  at  the  same  time  apparent. 

The  treatise  is  a  "Railroad  Field  Manual,"  and  when 
considered  by  the  man  behind  the  gun — the  field  man — it 
is  found  to  lack  certain  features  wliich,  if  not  essential, 
may  safely  be  termed  desirable,  as  tending  from  a  prac- 
tical point  of  view  to  completeness. 

There  are  noticeably  two  features,  or,  more  properly, 
classes,  of  railroad  field  work  which  might  have  been 
profitably  mentioned  but  which  are  not — railroad  .surveys 
and  railroad  valuation.  Railroad  surveys — reconnaissance, 
preliminary  and  location — are  the  very  foundation  of 
railroad  work,  and  upon  the  outcome  of  these  is  very  large- 
ly dependent  the  final  success  of  the  railroad.  The  omis- 
sion of  a  chapter  on  railroad  surveys  materially  reduces 
the  value  of  the  treatise  as  a  field  book.  Railroad  work 
does  not  begin  with  the  running  of  curves,  the  use  of  the 
spiral  or  the  application  of  "location  theories  and  tables" 
and  "estimating  and  construction  tables." 

In  a  chapter  on  railroad  surveys  there  might  he  pre- 
sented a  brief  practical  method  of  determining  a   1'.   T.. 


•District      Engineer,      Interstate      Commerce 
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.>....  EncineerinK,  Worcester  Polytechnic  In- 
;ted  by  William  C.  GreenouKh,     New  York  ami 

LoncUin:    .MiCraw-HlU    Hook    Co.,    Inc.       Flexible    leather- 

4x7  in.;  pp.   xi    +   S32:  illustrated.     $1,  net. 

^Fo.st  oiii^iiu'er-aullior,<<  would  luivc  1'elt  tliat  the  sub- 
tlivision  of  ciiijiiu'i'riiig  work  on  an  elcctrif  railway  was 
.'io  di.stiiiot  tliat  there  woiild  always  be  track  and  structure 
engineers,  electrical  and  mci^hanieal  men,  etc.,  and  that 
a  general  handbook  of  electric-railway  engineering  would 
not  be  demanded.  But  Professor  Kichey  enjoys  a  large 
acquaintance  among  street-railway  engineers  and  has  a 
good  chance  to  find  the  need  for  such  a  book,  as  well  as 
what  should  go  into  it.  The  book  certainly  brings 
together  in  very  convenient  form  a  variety  of  data  which 
have  been  widely  scattered  tefore. 

Location  and  the  cost  of  the  various  operations  of 
original  construction  appear  fir.st.  Standard  city-track 
construction  on  a  number  of  important  systems  is  pictured 
and  the  use  of  various  standard  and  special  rails  is 
iliscussed.  Theory  and  practice  in  track  work  are  briefly 
outlined,  including  diagrams  of  some  notable  car-barn 
track  layouts.  Considerable  attention  is  paid  to  general 
car-house  and  shop  layouts. 

Following  this  is  a  section  on  train  movements — 
building  up  schedules  and  finding  train  resistance,  ac- 
celeration, run  curves,  current  requirements,  etc.  A 
section  on  motors  gives  typical  characteristics,  selection 
for  a  given  service,  methods  of  maintenance  and  repair, 
and  lubrication  practice.  Another  section  describes  the 
available  systems  of  motor  control  and  gives  a  few  notes 
on  inspection  and  maintenance.  Many  data  on  practice 
throughout  the  country  are  gi\'en  in  the  sections  on 
trolley  wheels  and  other  collectors,  and  on  trucks,  axles, 
bearings  and  wheels. 

One  section  takes  up  braking,  going  into  such  ultimate 
details  as  variations  of  friction  coeflicients,  weight 
transfer,  relations  between  air  pressure,  piston  areas,  and 
lever  lengths,  shoe  positions,  rigging  standards,  slack 
adjusters  etc.  Various  air-brake  systems  are  described 
at  length.  Other  types  of  brakes  (besides  hand  brakes), 
such  as  magnetic,  reversed-motor,  regenerative,  etc.,  are 
briefly  noted.  The  growing  importance  of  regenerative 
braking,  as  manifested  by  recent  important  heavy  in- 
stallations, would  have  excused  a  more  detailed  present- 
ation of  that  topic  than  is  found  under  train  movements 
or  brakes. 

Rolling  stock  is  given  one  section,  diagrams  for  a  large 
number  of  urban  surface  and  rapid-transit  and  interurban 
cars  being  shown.  The  advantages  and  limitations  of 
surface-car  trains  are  presented.  Practice  in  cleaning, 
heating,  ventilation  and  lighting  of  cars  is  reviewed.  The 
most  important  features  of  the  leading  types  of  electric 
locomotives  are  presented  in  a  form  making  comparisons 
easy. 

Under  transmission  and  distribution  are  grouped 
important  details  of  trolley-wire  supports,  data  for  steel, 
concrete  and  wood  poles,  specifications  for  overhead 
crossings  of  light  and  power  lines,  features  of  approved 
wires  and  cables,  etc.  Third  rails  and  conduits  are  not 
neglected.  The  imiJortauce  today  of  the  return  circuits 
warrants  the  attention  here  shown  to  details  of  track 
bonding,    electrolvsis   of   neighboring   buried   structures, 


insulated  negative  feeders,  etc.  Some  will  feel  that  this 
•section  could  have  been  strengthened  by  giving  the 
electrolysis-mitigation  results  .secured  in  various  cities 
with  the  cooperation  of  the  Bureau  of  Standards. 

The  final  pages  of  the  book  give  brief  summaries  of 
commercial  processes  for  ])re.serviug  wood  and  descri|)tion8 
ol  various  signal  and  tclci)hone  lines,  highway-crossing 
warnings,  etc. 

y. 
AtLEitoinm&ftBc  TeHepB^&oir&es 

AUTOMATIC  TELEPHONY:  A  CoinprehcnHlvc  TreatlHC  on 
Automatic  and  Scml-Automatlc  Systems — Hy  Arthur  Bes- 
sey  .Smith,  M.  Am.  Inst.  E.  K.:  Formerly  l>rof<-«sor  of 
Telephone  EnKlneoriiii,',  Purdue  University,  and  Wilson 
Lee  Campbell,  Fellow  Am.  Inst.  E.  E.  New  York  .and 
London:  iMc<5raw-HIII  Book  Co.,  Inc.  Cloth;  tix'J  In.;  pp. 
xii   -f-   407;   271   Illustrations.     $4,   net. 

Engineers  generally  feel  that  ordinary  telephony  is 
a  conipiicated  art  and  science  not  to  be  seriously  invaded 
except  by  sjiecialists ;  and  automatic  systems  are  commonly 
regarded  as  still  farther  beyond  ordinary  comprehension. 
The  several  good  treatises  on  manual  systems  have 
done  much  to  open  up  that  branch  to  any  intelligent 
student,  and  this  book  will  do  the  same  for  the  other 
division.  The  automatic  equipment  and  oi)eration  is,  of 
course,  extremely  complex,  but  it  can  be  mastered  if 
studied  step  by  step  with  a  lucid  text  like  this. 

The  authors  have  succeeded,  as  well  as  could  be  ex- 
pected in  400-odd  pages,  in  describing  typical  ajiparatus 
and  circuits  of  the  more  important  makers,  including 
the  Western  Electric  Co.  (the  manufacturing  department 
of  the  American  Bell  system).  Their  more  general 
discussions,  however,  on  territorial  development,  traffic, 
central-station  design,  long-distance  lines,  etc.,  have 
followed  the  practice  of  a  single  com])any — the  Automatic 
Electric  Co.,  probably  the  best  known  of  the  "indepen- 
dent" makers  of  automatic-telephone  equipment. 

The  volume  opens  up  with  a  discussion  of  "trunldng" 
— economic  arrangement  of  leads  from  subscribers  to 
the  central  office.  After  this  it  plunges  into  the  details 
of  calling  and  switching  systems,  which  make  up  the 
book,  except  for  the  general  discussions  noted  before. 

IL5im®=>Wa5r®  Ssi^s  asadl  Stresses 

GRAPHICAL  DETERMINATION  OF  SAGS  AND  STRESSES 
FOR  OVERHEAD  LINE  CONSTRUCTION — By  Guldo 
Semenza.  Local  Honorary  Secretary  of  Am.  Inst.  E.  E., 
for  Italy:  Consultinpr  Engineer  and  Technical  Adviser  of 
Societa  Edison  of  Milan,  and  Marco  Semenza,  Electrical 
Engineer,  Milan.  Translated  from  the  Italian  by  C.  O. 
Mailloux,  Past-President.  .\m.  Inst.  E.  E.,  Consulting 
Electrical  Engineer.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  9x12  in.;  pp.  x  +  24;  13  charts. 
$3,  net. 

Essentially  this  volume  is  a  collection  of  diagrams 
from  which  anyone,  knowing  the  diameter  of  copper 
distribution-  and  transmission-line  conductors,  the  mini- 
mum allowable  stress,  the  length  of  span,  minimum 
temperature,  wind  velocity,  and  thickness  of  probable 
ice  coating,  can  find  the  sag  which  should  be  given  at 
the  temperature  prevailing  when  the  wire  is  strung. 
Besides  the  working  charts  themselves,  there  are  sections 
showing  their  derivation  and  giving  practical  examples 
of  their  use. 

The  authors  are  distingui.<hed  Italian  engineers  and 
pioneers  in  foreign  power-transmission  work,  so  that 
their  methods  must  command  respect  here.  The  trans- 
lator is  a  well-known  consulting  engineer,  a  past  president 
of  the  American  Institute,  whose  reputation  should 
increase  the  attention  secured  bv  this  volume.     H.  W. 
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Buck,  a  prominent  electrical  engineer,  has  made  some 
additions  to  a  section  on  allowances  for  weather  and  wind 
conditions  so  that  the  resnlls  may  be  better  applied  to 
American  circumstances. 


Reviewed  by  Leonard  JIetcalf* 
rubmc  utilities:  their  fair  present  value  and 

RETURN — Bv  Hammond  V.  Hayes.  Consulting  Engineer: 
author  of  "I'ulilic  Utilities:  Their  Cost  New  and  Depre- 
ciation." New  York:  D.  Van  Nostrand  Co.  Cloth;  6x9 
in.:   pp.   viii  +  207.     $2,  net. 

The  author's  second  volume  on  the  valuation  of 
pul)lic-utility  properties  is  limited  to  the  field  of  rate- 
niaking.  Unlike  the  first  volume^ — which  outlined 
clearly  the  more  important  measures  of  value,  original 
cost,  reproduction  cost,  market  price  of  the  securities,  etc., 
and  left  to  the  courts,  as  a  legal  question,  the  interpreta- 
tion of  the  results  obtained — this  book,  while  nominally 
adhering  to  this  view,  seeks  to  determine  the  method 
which  shall  be  ])ursued  and  lays  great  emphasis  on, 
if  it  does  not  practically  tie  to,  original  actual  cost  of 
the  property  as  the  proper  measure  of  the  rating  base. 
To  the  lawyer,  engineer  and  layman,  well  read  in  the 
subject  of  valuation,  the  book  will  be  most  interesting 
and  suggestive  as  indicating  clearly  the  apparent  trend 
of  thought  of  the  public-service  commissions  and  of  many 
legislators  in  these  matters ;  but  in  the  hands  of  those 
unfamiliar  with  court  rulings,  the  book  may  prove 
dangerous,  in  that  the  author  has  fallen  into  the  error 
of  not  making  sufficiently  clear  the  fundamental  difference 
lietween  the  trend  of  recent  public-service  commission 
rulings  and  the  consistent  past  position  of  the  courts  upon 
this  subject — the  former  striving  for  cost,  the  latter 
adhering  always  to  value  as  the  proper  rating  base. 

The  author'«  acceptance  of  investment  cost  as  the  fair 
rating  ba.se  is  indicated  by  his  statement: 

starting  new  and  operating  successfully,  the  actual  capital 
cost — in  the  production  of  the  plant,  organization  and  service 
■ — is  the  fair  basis  upon  which  the  fair  rate  of  return  can  be 
earned  .  .  .  when  the  loss  in  the  value  of  the  investment 
in  perishable  property  arising  from  depreciation  has  been 
restored  by  the  reserves  for  renewals. 

In  other  words,  tl>e  investment  cost  in  labor,  materials 
and  service,  made  in  good  faith  in  the  production  of  the 
plant,  property  and  organization  required  in  the  pro- 
duction of  the  service  sold  to  the  public,  with  only  such 
deduction  for  depreciation  as  the  rates  in  the  past  may 
have  provided  and  methods  of  accounting  used  may 
justify,  and  without  allowance  to  the  corporation  of  the 
appreciation  in  value  of  its  property,  so  long  as  this 
property  is  dedicated  to  the  use  of  the  public  or  used  in 
its  service.  While  it  is  true  that  the  apparent  trend  of 
thought  on  the  part  of  certain  of  the  public-service  com- 
missions lends  color  to  this  viewpoint,  it  is  not  sanctioned 
by  the  United  States  Courts  which  have  consistently 
adhered  to  value  and  not  cost,  as  the  proper  base,  though 
they  have  recognized  in  cost  one  of  the  criteria  of  value. 

Public-service  companies  could  operate  successfully 
under  two  quite  different  methods — first,  the  right  to 
earn  upon  the  fair  value  of  their  property  a  return  com- 
mensurate with  the  risks  of  the  business;  second,  the 
right  to  earn  ujion  the  investment  cost  of  the  property 
a  guaranteed  return  commensurate  with  the  nature  of 
this  guarantee.     The  United  States  Supreme  Court  has 

•Consulting   Engineer,   14   Beacon   St.,   Boston,   Mass. 
'Review    in    these    pages   by   Mr.    Metcalf,    Feb.    12,    1914. — 
Editor. 


followed  the  first  basis  in  a  long  line  of  decisions.  Some 
of  the  public-utility  commissions  lean  toward  the  second, 
and  this  is  the  basis  advocated  by  the  author.  It  is  in 
the  failure  to  make  this  divergence  of  views  more  clear 
that  the  danger  lies  of  misinterpretation  of  the  author's 
statements  and  views. 

The  author  naturally  assumes  that  the  action  of  the 
commissions  will  be  fair  and  untrammeled  by  political 
or  other  influences  and  calls  attention  to  the  danger  of 
making  these  commissions  the  financial  balance  wheel. 
He  says : 

The  power  of  commissions  to  fix  a  fair  rate  of  return — 
assuming  the  fair  capital  value  established — will  inevitably 
change  entirely  the  methods  of  financial  management  which 
have  prevailed  in  the  past.  .  It  virtually  transfers  from  the 
officers  of  the  company  to  the  commissions  the  financial  policy 
of  the  company. 

It  may  well  be  asked  whether  under  present  American 
political  conditions  the  freedom  of  action  of  public-utility 
commissions  to  raise  and  lower  rates  stated  by  Mr.  Hayes 
to  be  necessary  to  fair  relations  between  the  corporations 
and  the  public  exists  or  can  exist.  Certainly  many 
intelligent  and  fair-minded  observers  who  have  been 
studying  these  conditions  believe  that  at  present  there 
is  evidence  of  a  generally  declining  character  of  service, 
likely  to  be  followed  by  greater  expenditures  by  the 
corporations  in  the  near  future,  unless  the  commissions 
hereafter  deal  more  liberally  with  them,  either  in  finding 
value  or  in  the  rate  of  return  allowed  upon  the  property 
values  or  rating  bases  determined  as  heretofore  or  at 
present. 

In  Chapter  I  the  author  outlines  "the  present  con- 
troversy;" in  Chapter  II  he  discusses  the  ascertainment 
of  fair  present  value  of  old  and  new,  regulated  and 
unregulated,  successful  and  unsuccessful  public  service 
properties,  and  competitive  and  non-competitive  condi- 
tions; and  in  Chapter  III  is  treated  fair  rate  of  return, 
including  not  only  the  going  rate  or  cost  of  money  but 
also  the  necessary  profit  element  to  induce  private  interest 
in  such  enterprises.  Replacement  cost  under  present 
conditions  is  intelligently  discussed  in  Chapter  VI,  the 
propriety  of  including  therein  proper  allowance  for 
administrative,  engineering,  overhead  and  contingent 
costj^,  interest  during  construction,  preliminary  and 
promotion  costs,  and  development  expense  or  going-con- 
cern value  being  clearly  and  convincingly  set  forth.  The 
segregation  or  classification  of  some  of  these  items  is, 
perhaps,  unfortunate  as  being  at  variance  with  general 
current  practice,  but  the  final  results  obtained  by  the 
author  are  in  accord  with  present  methods.  Actual 
original  cost  determination  of  existing  property  is  then 
discussed,  though  most  engineers  would  disagree  with 
tlie  author's  conclusion  that  it  can  usually  be  determined 
as  readily  and  accurately  as  reproduction  cost. 

The  discussion  upon  going-concern  value  is  one  of  the 
best  that  has  yet  appeared.  Among  other  methods  the 
author  outlines  one  for  determining  the  reproduction  cost 
of  this  element  of  value  based  upon  the  reasonable, 
instead  of  the  actual,  rate  of  return.  In  this  connection 
it  is  perhaps  interesting  to  note  that  quite  independently 
of  Mr.  Hayes'  work  and  prior  to  the  appearance  of  his 
book  a  similar  treatment  of  this  subject  was  submitted 
in  evidence  by  the  reviewer  in  the  Denver  Union  AVater 
Co.  rating  case. 

Depreciation  is  a1)ly  treated  in  the  last  chapter.  The 
author  treats   the  problem   as   an   accounting   one,   dis- 
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ciiniiiiating  betwoon  tlie  relative  desirability  in  application 
of  different  methods  as  applied  to  lonj;-  and  to  short-lived 
properties,  and  pertinently  pointing  out  that  "justiee 
demands  .  .  .  that  the  method  employed  at  the 
time  of  appraisal  should  be  the  same  as  that  which  had 
been  employed  by  the  corporation  in  the  past  in  creating 
the  reserves  for  renewals." 

The  author's  ado])tiou  of  the  straight-line  method  as 
easiest  of  application  and,  on  the  whole,  most  reasonable, 
may  well  apply  to  future  conditions  and  in  liie  case  of 
old  plants  to  those  the  greater  ])art  of  the  property  of 
which  is  short-lived ;  but  it  would  do  serious  injury  to 
old  water-works  and  like  properties  having  long-lived 
structures,  aiul  would  in  the  majority  of  such  cases 
necessarily  require  an  increase  in  rates  to  meet  the  greater 
annual  depreciation  reserves  which  would  be  presently 
involved  by  it,  as  compared  with  reserves  determined  by 
the  sinking  fund  or  equal  annual  payment  methods. 

The  book  is  a  thouglitful  one,  and  will  prove  suggestive 
to  those  interested  in  public-service  corporation  manage- 
ment or  control.  The  ])ublisher's  work  is  excellent.  The 
index  is  U'ood. 


Reviewed  by  John  .J.  Flatiieu* 

VALVES  AND  VALVE  GEARS:  Vol.  I.  Steam  Engines  and 
Steam  Turbines — By  Franklin  DeRonde  Furman,  M.  Am. 
Soc.  M.  E.,  Professor  of  Mechanism  and  Machine  Design 
at  Stevens  Institute  of  Technology.  Second  edition,  reset 
and  enlarged.  New  York:  John  Wiley  &  Sons,  Inc. 
London:  Chapman  &  Hall.  Ltd.  Cloth;  6x9  in.;  pp.  x  + 
253;   300  illustrations.      $2.50,   net. 

This  work  is  a  further  development  of  the  book  noted 
in  these  columns  by  the  present  reviewer  Mar.  14,  1912, 
which  was  an  outgrowth  of  a  series  of  notes  originally  pi'e- 
]iared  in  mimeograph  form  for  the  use  of  students  in  the 
author's  classes.  The  book  referred  chieily  to  steam  en- 
gines and  briefly  to  steam  turbines.  In  the  edition  under 
review  the  matter  relating  to  present-day  reciprocating 
steam  engines  has  been  considerably  increased  and  the 
steam  turbine  is  treated  much  more  completely.  A  sepa- 
rate volume,  now  in  preparation,  on  the  several  types  of 
the  internal-combustion  engine  is  to  be  added. 

In  this  edition,  as  in  its  predecessors,  the  subject  is 
treated  entirely  from  the  kinematic  standpoint  with  a  view 
to  the  actual  layout  of  valve  gears  and  the  control  of  the 
operating  agent. 

A  feature  of  the  present  edition  is  a  collection  of  the 
various  types  of  practical  prime-mover  valves  iuto  a  few 
(seven)  fundamental  forms  and  a  grouping  of  six  funda- 
mental types  of  mechanism  from  which  all  valve-gear 
constructions  may  be  formed.  These  constitute  a  handy 
and  reliable  reference  group  for  students  and  others  inter- 
ested in  the  various  phases  of  the  subject. 

Other  commendable  features  are  the  arrangement  of 
the  material,  the  same  as  in  the  older  edition,  and  the 
presentation  of  problems  to  conform  with  the  methods  in 
vogue  in  the  best  drafting-rooms  where  the  design  of 
valves  and  valve  gears  is  being  carried  on  in  connection 
with  actual  construction. 

The  first  section  of  the  hook  is  devoted  to  a  discussion 
of  the  simple  steam  engine.  The  elements  of  valves  and 
valve  gears  are  defined  and  the  Zeuner  diagram  is  de- 
duced.    Exercises  in  the  use  of  the  Zeuner  diagram  fol- 
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low,  and  practical  methods  are  given  for  projiortioniug 
the  plain  D-  and  the  Allen  valves,  equalizing  cut-offs  and 
other  ])hases  of  the  cycle,  and  for  determining  the  width 
of  ports  under  varying  conditions.  The  limitatious  of 
those  valves  are  also  pointed  out. 

Various  valve  diagrams  are  presented  in  Section  II, 
in  which  illustrative  applications  are  noted  of  the  Bilgram 
diagram,  the  valve  ellipse,  the  Reuleaux  diagram,  the 
sinusoidal,  and  others.  This  is  followed  by  a  discussion 
of  fundamental  valve  forms  (Section  111)  and  valve-gear 
mechanisms  (Section  IV).  Section  V  is  devoted  to  a 
presentation  of  practical  types  of  valves  for  reciprocating 
steam  engines,  interspersed  with  various  drafting-ro<mi 
problems,  which  include  double-])orted  valves,  Meyer, 
Corliss  and  other  forms,  for  which  the  methods  of  design 
are  given  fully. 

In  Section  VI  eccentrics  and  shaft  governors  are  treated 
both  descriptively  and  kinematically,  with  especial  refer- 
ence to  the  relation  of  the  Zeuner  diagram,  under  varying 
conditions  of  service. 

This  is  followed  by  a  discussion  of  steam-engine  valve 
gears  of  various  types  and  the  design  of  link  motions  as 
applied  to  locomotives  and  other  engines.  This  section 
also  deals  with  floating  or  self-centering  valve  gears,  steer- 
ing-gear engines  and  the  uniflow  steam  engine,  includ- 
ing the  Ames-Stumpf  and  Skinner  universal  una-flow. 

The  final  section  (Section  VIII)  is  devoted  to  steam- 
turbine  valve  gears,  in  which  the  various  methods  of  con- 
trol are  discussed  at  lengtii. 

The  new  material  which  has  been  added  on  the  subject 
of  tlie  reciprocating  steam  engine  in  the  present  edition 
includes  the  "semi-plug"'  and  high-pressure  piston  valves 
of  the  American  Balance  Valve  Co.,  the  Rice  &  Sargent- 
Corliss  engine,  including  the  Rites  and  Sargent  governors, 
and  directions  for  setting  valves  and  valve  gear,  Nordberg 
valves  and  valve  gears,  J.  T.  Marshall  valve  gear,  Sulzer 
steam-engine  valve  gear,  Williamson  steering  gear,  and 
several  types  of  the  uniflow  steam  engine.  The  Curtis 
"steam-actuated"  and  "mechanical"  gears,  the  Westing- 
house  "direct"  and  "steam-operated"  gears  and  the 
De  Laval  gear  have  been  added  to  the  section  on  steam- 
turbine  control. 

As  in  his  previous  presentation  of  this  subject.  Pro- 
fessor Purman  has  been  successful  in  his  treatment,  which 
is  especially  well  adapted  to  the  work  of  instruction.  The 
numerous  problems  and  exercises  ivhich  accomjiany  the 
text  and  the  logical  methods  of  procedure  suggested  for 
each  case  are  excellent  features,  which  must  appeal  equally 
to  the  teacher  of  machine  design  and  to  the  student  of 
engineering. 

OXY-ACETTLENE  WELDINf;  AND  CUTTING.  Including  the 
Operation  and  Care  of  Acetylene  Generating  Plants  and 
the  Oxygen  Process  for  Removal  of  Carbon — By  Calvin 
F.  Swingle,  author  of  "The  Twentieth  Century  Handbook 
for  Steam  Engineers  and  Electricians,"  etc.,  etc.  Chicago: 
Frederick  J.  Drake  &  Co.  Cloth;  4x7  in.;  pp.  190;  76 
illustrations.     $1.     Leather,   $1.50. 

The  publishers  have  added  one  more  practical  hand- 
book to  their  already  long  list.  In  doing  so  they  have 
continued  the  high  degree  of  utility  generally  maintained 
in  previous  volumes.  There  is  of  course  a  predominance 
of  description  of  apparatus  and  its  manipulation,  but 
the  tlieory  is  given  in  sufficient  outline  to  make  the  book 
more  than  a  rule-of-thumb  guide. 

A  short  review  of  welding  processes,  the  action  of  weld- 
ing flames,  and  the  properties  and  preparation  of  oxygen 
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and  acetylene  occupies  45  per  cent,  of  the  text;  the  re- 
niainrler  discusses  torches  (or  blowpipes),  miscellaiiooiis 
welding  equipment,  metal-cutting,  and  burning  carbon 
deposits  out  of  gasoline-engine  cylinders. 

'M 

PuaBsMc  Mlealtlhi  SisagS  ttihe  ILsiW 

LEGAL  PRINCIPLES  OF  PUBLIC  HEALTH  ADMINISTRA- 
TION— By  Henry  Bixby  Hemenway,  M.  D..  FeUow.  Amer- 
ican Academy  of  Medicine:  Fellow  American  Medical 
Association:  Member  American  Public  Health  Associa- 
tion; Member  American  Association  of  Railway  Sur- 
geons; Member  .'Vmerican  Statistical  Association.  Intro- 
duction by  John  Henry  Wigmore,  Dean,  Northwestern 
University  Law  School;  Illinois  Commissioner  on  Uniform 
State  Laws.  Chicago:  T.  H.  Flood  &  Co.  Cloth;  6x9  in.; 
pp.   xxxvi  -I-  859.      $7.50,   net. 

Dr.  Hemenway  has  produced  a  unique  book  in  that 
lie  has  combined  in  one  volume  a  review  of  the  funda- 
mental legal  and  many  of  the  basic  hygienic  and  sanitary 
principles  of  public-health  administration.  His  view- 
point is  that  of  a  physician  who  years  ago  was  a  health 
officer  in  a  small  city  and  has  since  followed  the  progress 
in  health-protective  work  and  made  a  careful  study  of 
its  many  legal  aspects. 

The  book  first  reviews  in  considerable  detail  the  whole 
field  of  Federal,  state  and  health  administration  as  af- 
fected by  constitutions,  statutes,  local  ordinances,  court 
decisions  and  public  policy.  These  take  up  the  larger 
part  of  the  volume.  The  remainder  of  the  book  is  de- 
voted to  special  applications,  under  such  topics  as  quar- 
antine, water-supply,  sewage  disposal,  and  medical  in- 
spection of  schools. 

In  view  of  several  flattering  tributes  paid  by  the  author 
to  the  engineering  profession,  including  a  statement  that 
it  might  be  better  to  choose  a  health  officer  from  sanitary 
engineers  than  from  physicians,  it  may  seem  ungracious 
on  our  i^art  to  point  out  that  in  discussing  sewage  treat- 
ment he  says  that  the  ImhofE  tank  ''takes  the  crude  sewage 
and  pours  out  water  much  clearer  than  that  found  in 
many  streams,  and  practically  devoid  of  bacteria."  This 
is  clearly  a  misconception  of  the  object  and  the  effect  of 
the  ImhofI  tank,  but  it  may  not  do  much  harm  in  this 
book. 

For  the  every-day  use  of  the  health  officer  a  smaller 
work,  containing  less  about  go\ernment  in  general  and 
more  regarding  the  legal  difficulties  encountered  in  pub- 
lic-health work,  might  be  more  serviceable,  but  for 
those  who  wish  a  one-volume  survey  of  the  field  of  con- 
stitutional and  statutory  law,  from  the  health  rather 
than  the  legal  standpoint,  the  volume  jjromises  to  be 
valuable. 


ELEMENTARY  MECHANICS  FOR  THE  PRACTICAL  ENGI- 
NEER— By  John  Paul  Kottcamp,  Head  of  the  Mechanical 
Laboratory,  Pratt  Institute.  [Engineers'  Study  Course 
from  "Power."]  New  York  and  London:  McGraw-Hill 
Book  Co.  Cloth;  6x9  in.;  pp.  vii  -|-  181;  85  text  illustra- 
tions.    $1.50,  net. 

Mechanics  does  not  lend  itself  easily  to  home  study. 
An  elementary  knowledge  of  the  subject,  however,  can 
l)e  obtained  by  anyone  who  will  study  Mr.  Kottcamp's 
book,  which  comprises  thirty  lessons  prepared  by  him  for 
publication  in  Power.  The  author  knows  how  to  teach 
mechanics  and  has  presented  his  lessons  in  the  clear  and 
concise  manner  which  characterizes  his  classroom  lectures. 

STANDARDIZED  SQUARE  FOOTINGS  OP  REINFORCED 
CONCRETE— By  Lewis  A.  Hicks.  Structural  Engineer, 
Rialto  Building,  San  Francisco.  Stiff  paper;  6x9  in.;  pp. 
62;  14  illustrations;  accompanied  by  chart  16x18   in. 

A  most  elaborate  and  complete  diagram  for  the  design 
of  rein  forced-concrete  footings  has  been  issued  by  Lewis 


A.  Hicks,  of  San  Francisco,  in  the  form  of  a  small  pam- 
phlet of  instructions  accompanying  a  linen  sheet  carrying 
the  diagram.  The  methods  of  solution  are  founded  on 
the  well-known  tests  on  concrete  footings  conducted  by 
Prof.  A.  N.  Talbot,  of  the  University  of  Illinois.  The 
pamphlet  is  entitled  "Standardized  Square  Footings  of 
Reinforced  Concrete"  and  is  issued  by  the  author,  whose 
address  is  the  Rialto  Building,  San  Francisco,  Calif.  Its 
price  is  not  noted. 

m. 

MATERIALS  OF  CONSTRUCTION;  Their  Manufacture,  Prop- 
erties and  Uses — By  Adfll..  rt  P.  MiUs,  Assoc.  M.  Am.  Soc. 
C.  E.;  Assistant  Profes^.n-  of  .Mi  t. rials,  College  of  Civil 
Engineering,  Cornell  Uni\(iMH  New  York:  John  Wiley 
&  Sons,  Inc.  London:  ( ■luipniaii  &  Hall,  Ltd.  Cloth; 
6x9   in.;  pp.   xxi    +    682;   346   illustrations.      $4.50,  net. 

The  standard  textbooks  on  the  materials  of  construction 
have  been  so  long  standard  that  in  many  ways  they  are 
far  out  of  date,  not  only  because  processes  of  manufacture, 
and  con.sequently  properties  of  the  material,  have  changed, 
but  because  new,  or  at  least  additional,  facts  about  certain 
materials  are  continually  being  discovered.  A  .new  book 
which  takes  account  of  these  changes  in  as  satisfactory 
a  manner  as  does  Professor  Mills'  text  is  welcome.  Wiile 
ft  makes  no  pretense  to  the  completeness  of  the  earlier 
treaties  by  Johnson  and  Thurston,  it  amply  satisfies  the 
ordinary  wants  of  both  student  and  practitioner,  although 
frankly  directed  more  to  the  former  than  to  the  latter. 

The  subject  matter  as  outlined  in  the  chapter  heads 
covers  gypsum  plaster,  quicklime,  hydrated  lime,  hydraulic 
lime  and  grappier  cements;  cements,  concrete,  building 
stones,  clay  products;  pig  iron,  cast  iron,  steel,  alloy 
steels,  non-ferrous  metals  and  timber.  The  method  of 
treatment  is  to  preface  the  consideration  of  each  material 
by  a  discussion  of  its  ordinary  application  in  engineering 
construction  and  a  study  of  its  manufacture  or  natural 
occurrence.  The  main  treatment  is  then  devoted  to  a 
discussion  of  its  physical  properties  in  relation  to  its 
use. 


PRACTICAL  APPLIED  MATHEMATICS — By  Joseph  W.  L. 
Hale,  Assoc.  M.  Am.  Inst.  E.  E. ;  Associate  Professor  of 
Engineering,  the  Pennsylvania  State  College:  Detailed  as 
Supervisor  Apprentice  Scliools,  Pennsylvania  Lines  East 
of  Pittsburgh  and  Erie.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  4x7  in.;  pp.  xi  +  206;  184  text 
illustrations.     $1,  net. 

"It  is  often  necessary  in  the  work  of  the  shop  to  find 
the  sum  of  two  or  more  numbers  or  quantities.  .  .  . 
This  process  is  called  addition."  This  is  the  way  Mr. 
Hale's  book  begins,  and  the  simplicity  of  the  begin- 
ning is  maintained  to  the  end.  The  book  will  interest 
only  the  veriest  beginners  in  arithmetic ;  but  these  arc 
sufficient  in  number  to  warrant  its  publication.  After 
the  simplest  processes  have  been  explained  by  text  and 
example,  fractions,  ratio  and  proportion,  use  of  rules 
and  formulas,  simple  equations,  cube  root  and  a  brief 
chapter  on  the  metric  system  are  taken  wp  successively. 

UNIVERSAL  S.AFETT  STANDARDS:  A  Reference  Book  of 
Rules,  Drawings,  Tables,  Forniul?e,  Data  and  Sugges- 
tions for  Use  of  Architects,  Engineers,  Superintendents, 
Foremen,  Inspectors.  Mechanics  and  Students — By  Carl 
M.  Hansen,  M.  Am.  Soc.  M.  E.,  Consulting  Safety  Engi- 
neer. Compiled  under  the  Direction  of  and  Approved  by 
the  Workmen's  Compensation  Service  Bureau.  New  York. 
Second  edition,  revised  and  enlarged.  New  York,  Phila- 
delphia and  London:  Universal  Safety  Standards  Publish- 
ing Co.  Flexible  leather;  5x8  in.;  pp.  312;  illustrated.  $3, 
net. 

Safety  attachments  and  guards  for  machinery  in  sho]i 
and  foundry  and  various  devices  for  decreasing  the  hazard 
of  dangerous  operations  are  explained  and  amply  illus- 
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tmted  in  two  colors  in  .Mr.  Hansen's  book  rcopntly  rovi.sed. 
All  the  appliances  and  methods  iiave  boon  ajiproved  by 
the  Workmen's  Compensation  Service  Bureau,  whicii  is 
■•supported  by  the  various  casualty  companies.  Tiiose  in- 
terested in  the  safety  campaign  in  shop  and  foundry  will 
(ind  much  of  value  in  this  collection  of  sa[tt>  methods 


[.So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  booli  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  i>rice  is  stated  in  eacli  entry.  Where  no  price 
is  Klven  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  witliout  cost,  at  least  liy 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  In 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person   indicated  in  the  notice.] 

AMERItWN  RAILWAY  ENGINEERING  ASSOCIATION:  Pro- 
ceedings of  .Annual  Convention  Held  at  Chicago.  111.,  Mar. 
16-18,  1915;  also  individual  papers  as  issued  in  bulletins. — 
Chicago  (900  So.  Michigan  Ave.):  E.  H.  Fritch,  Secretary. 
Cloth;  ti.\9  in.;  pp.   1558. 

ANNUAL  REPORTS  OP  W.\R  DEPARTMENT,  1914  (in  three 
volumes):  Vol.  II,  Report  of  the  Chief  of  Engineers,  V.  S. 
Army  (Without  Appendices).  Washington,  D.  C.  Paper; 
6x9  in.;  pp.  1565. 

BOARD  OF  HARBOR  AND  LAND  COMMISSIONERS  OP 
M.\SS.\CHUSETTS:  Annual  Report  for  191-1.  Boston 
(State  House):  Frederick  N.  Wales,  Clerk  of  Board.  Cloth; 
6x9  in.;  124;  illustrated. 

BOARD  OF  SUPERVISING  ENGINEERS  OF  CHICAtJO  TRAC- 
TION:    -Annual   Report  covering  fiscal  year  ended  Jan.  31, 
1913.     Cloth;  6x9   in.;  pp.   534;  illustrated. 
This  belated  report  is  useful  mainly  as  a  record,  as  many 

important    events    in    Chicago's    traction    development    have 

occurred  in  the  past  two  and  a  half  years. 

CHICAGO  RAILW.AT  TERMINAL  COMMISSION:  Preliminary 
Report  Subir'tted  to  the  City  Council  Committee  on  Rail- 
■way  Termini  IS.     Paper;  6x9  in.;  pp.  144;  illustrated. 

CONSERV.ATION  OP  W.\TER  BY  STORAGE— By  George  Fill- 
more Swain.  Gordon  McKay,  Professor  of  Civil  Engineering 
in  Harvard  University;  Past  President,  American  Society 
of  Civil  Engineers.  [Addresses  delivered  in  the  Chester  S. 
Lyman  Lecture  Series,  1914,  before  the  Senior  Class  of 
the  Sheffleld  Scientific  School,  Yale  University.]  New 
Haven,  Conn.:  Yale  University  Press.  London,  England: 
Humphrey  Milford.  Cloth;  7x10  in.;  pp.  xvii  -|-  384;  91 
illustrations.      $3,  net. 

THE  DESIGN  OF  DRILL  JIGS:  A  Practical  Manual— By  An- 
drew N.  Haddow.  [The  "Mechanical  World"  Series.] 
Manchester  and  London:  Emmott  &  Co.,  Ltd.  Cloth; 
6x9   in.;   pp.  xi    +    96;   142   text   illustrations.     2s.   6d.,   net. 

THE  DR.AINAGE  OF  JEFFERSON  COUNTY,  TEXAS— By  H. 
A.  Kipp,  A.  G.  Hall  and  S.  W.  Frescoln,  Drainage  Engi- 
neers. Bulletin  No.  193.  Washington,  D.  C:  U.  S.  De- 
partment of  Agriculture.  Paper;  6x9  in.;  pp.  40;  illus- 
trated. 

THE  ESSENTIALS  OF  DESCRIPTIVE  GEOMETRY— By  P.  G. 
Higbee,  M.  E..  Professor  and  Head  of  Department  of  De- 
scriptive Geometry  and  Drawing,  State  University  of  Iowa. 
New  York  and  London:  Jolin  Wiley  &  Sons.  Cloth;  6x9 
in.;  pp.   vi  -|-  204.      $1.S0,  net. 

THE  FUND.\MENT.\L  ELEMENTS  ENTERING  INTO  THE 
MAKEUP  OF  THE  MODERN  CITY  -AND  A  PLEA  FOR  A 
SMALLER  CITY — By  S.  M.  Swaab,  care  Keystone  State 
Construction  Co.,  ,  Pennsylvania  Building,  Philadelphia, 
Penn.  [Reprinted  from  Proceedings  of  the  Engineers' 
Club  of  Philadelphia.!      Paper;   6x9  in.;  pp.  53;  illustrated. 

GRINDING  M.\CHI.NERY — By  James  J.  Guest.  New  York: 
Longmans,  Green  &  Co.  London:  Edward  Arnold.  Cloth; 
6x9  in.;  pp.  xi  +  444;  200  illustrations.     $4.20,  net. 

A  HISTORY  OF  TRAVEL  IN  AMERICA:  Showing  the  De- 
velopment of  Travel  and  Transportation  from  the  Crude 
Methods  of  the  Canoe  and  the  Dog-Sled  to  the  Highly 
Organized  Railway  Systems  of  the  Present,  Together  with 
a  Narrative  of  the  Huinan  Experiences  and  Changing 
Social  Conditions  Tliat  .Accompanied  Tliis  Economic  Con- 
quest of  the  Continent — By  Seymour  Dunbar.  (In  four 
volumes.)  Indianapolis,  Ind.:  The  Bobbs-Merrill  Co. 
Cloth;  6x9  in.;  pp.  1529;  400  illustrations  and  numerous 
colored  plates.      $10,   net. 

"HfTTE":  DES  INGENIEURS  T.ASCHENBUCH — Herausgege- 
ben  vom  Akademischen  Verein  Hiitte,  E.  V.  22nd  edition. 
(In  Three  Volumes.)  Berlin:  Wilhelm  Ernst  &  Sohn. 
5x8  in.;  pp.  1084,  1077  and  1109;  4700  illustrations.  Linen, 
18  Marks;  leather,  21  Marks. 

ILLINOIS  SOCIETY  OF  ENGINEERS  AND  SURVEYORS:  Pro- 
ceedings of  Meeting  Held  at  Springfield,  HI.,  Jan.  27-29, 
1915.  Chicago  (Monadnock  Block):  E.  E.  R.  Tratman, 
Secretary.      Paper:    6x9   in.;   pp.    14S;    IS    illustrations.      50c. 

INDUSTRIAL  ACCIDENT  ST.ATISTICS:  Bulletin  No.  157— 
Washington,  D.  C. :  Bureau  of  Labor  Statistics.  Paper; 
6x9  in.;  pp.   210. 


LI.M|.;sTONE  ROAD  .MATERIALS  OP  WISCONSIN— By  W.  O. 
Ilotchkiss  anil  lOilw.iiil  SteldinianM.  Bulletin  No.  3(.  Mad- 
ison, Wis.:  Wlscon.'iiii  lieologleal  and  .Natural  History. 
Survey.      Cloth;    7x10    In.;    pp.    136;    illuslruted. 

LOCATION  OP  POnn  ENGINE  TROUBLES  MADE  EASY— 
A  Chart  Arraneed  by  Victor  W.  Page,  author  of  "The  Ford 
Model  T  Car."  New  York:  The  Norman  W.  Henley  Pub- 
lishing Co.     Paper;  25x28  In.     25c. 

MAN'UAL  OP  SURVEYING  FOR  FIELD  AND  OFFICE— By 
Raymond  IS.  Davis,  C.  E.,  InHtructor  In  Civil  EnRlnocrUiK. 
I'nIverBlly  of  Illinois.  New  York  and  London:  McGraw- 
Hill  Hook  Co.,  Inc.  Leather;  4x7  In.;  pp.  xv  -t-  395;  54  text 
Illustrations.     $2.50,  net. 

MUN'ICIfAL  REVENUES,  E.XPENDITURES  AND  PUBLIC 
PROPERTIES,  1913— WaHhington.  D.  C:  Bureau  of  tho 
Census.      Paper;  9x12   in.;  pp.  37S. 

RAILKOAH  COM.MISSIO.VERS  OF  THE  STATE  OP  MAINE- 
Annual  Report  for  1911,  with  Statistical  Tables  Compiled 
from  the  Annual  Returns  of  the  Railroad  Companies 
0|>erating  Railroads  in  tho  State  for  the  Year  Ending 
June  30,  1914,  including  Petitions,  Decisions  and  Rules  of 
the  Board — Augusta,  Me.:  Goo.  P.  Ulddlngs,  Clerk  of 
Board.     Cloth;  6x9   in.;  pp.  502. 

REl'ORT  OP  THE  BRITISH  COLUMBIA  HYDROGRAPHIC 
SURVEY  FOR  1913— By  R.  O.  Swan,  Assoc.  M.  Can.  Soc. 
C.  E.  Water  Resources  Paper  No.  S.  Ottawa,  Ont.:  Water 
Power  Branch,  Department  of  the  Interior  of  Canada. 
Paper;  7x10  in.;  pp.  367;  illustrated. 

REl'ORT  OP  THE  EFFICIENCY  AND  ECONOMY  COM.MITTEE 
Created  Under  the  Authority  of  the  4Sth  General  Assembly 
of  the  State  of  Illinois,  with  Accompanying  Reports  on 
Revenue  and  Finance  .Administration  by  John  A.  Fairlie; 
The  Accounts  of  the  State  of  Illinois  bv  George  K.  Prazcr; 
Accounting  Administration  for  Correctional  Institutions 
by  Spurgeon  Bell;  Charitable  and  Correctional  Institu- 
tions by  James  W.  Garner;  Educational  .Ailministration  by 
John  M.  Mathews:  Labor  and  Mining  Agencies  by  W.  F. 
Dodd;  Agricultural  Agencies  by  James  W.  Garner;  I'ublic 
Health  Administration  by  John  M.  Mathews;  .Supervision 
of  Corporations  by  Slaurice  H.  Robinson;  Public  Works, 
Parks  and  Buildings  by  C.  O.  Gardner;  Military  Adminis- 
tration by  Quincy  Wright;  Civil  Service  Laws  by  A.  C. 
Hanford;  Secretary  of  State  and  Law  Odlcers;  Elllclency 
and  Economy  Commissions  in  Other  States  by  A.  C.  Han- 
ford; Fire  Insurance  Rates  by  Maurice  H.  Robinson;  Com- 
Iiarative  State  of  Appropriations  by  Thomas  P.  Waters. 
Cloth;    6x9   in.;   pp.    1051. 

SANITATION  IN  PANAMA— By  William  Crawford  Gorgas, 
Chief  Sanitary  Ofiicer,  Panama  Canal;  Surgeon  General. 
U.  S.  -A.;  Major  General,  U.  S.  A.  New  York  and  London: 
I>.  Appleton  &  Co.  Cloth;  5x8  in.;  pp.  29S;  illustrated. 
?2,  net. 

SEVENTH  ANNUAL  REPORT  OV  THE  PUBLIC  SERVICE 
COMMISSION  OF  THE  SECOND  DISTRICT  of  the  State 
of  New  York:  Vol.  Ill,  Abstracts  of  Reports  of  Corpora- 
tions; Electrical,  Gas,  Telegraph.  Telephone,  Steam — 
Albany,  N.  Y.     Cloth;  9x12  in.;  pp.  34S. 


From    .January    to    June     1915.      New    York    and    London: 
INlcGraw-Hill  Book  Co.,  Inc.     Cloth;  9x12  in.;  pp.  92;  Illus- 
trated.    $1..')0,  net. 
STANDARD  CLASSIFICATION  OF  .ACCOUNTS  FOR  THE  USE 
OF  THE   CITY  AND  COUNTY  OP   DENVER,   COLORADO, 
With  Explanatory  Statements  and  Ready  Reference  Index 
— By  Thomas  R.  Lill,  for  the  Colorado  'Taxpayers  Protec- 
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Bv  IIakky   L.  DlyxI 

The  necessitj'  of  moving  a  20-iii.  water  main  which 
crossed  the  site  of  a  column  pier  on  the  White  Plains 
elevated  extension  to  the  old  subway  line  of  New  York 
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FIG.   1.     OLD  LOCATION  OP  WATER  MAIN  WITH  RESPECT 
TO  PROPOSED  COLUMN  FOOTING 

Citj'  afforded  the  use  of  a  simple  and  interesting  device 
to  avoid  delaj'  in  erecting  the  steelwork.  The  particular 
pier  was  known  as  No.  179E.  Fig.  1  shows  the  general 
location  of  the  water  main  and  the  necessary  changes  in 


Cribwork  of  12x1 2s  was  laid  over  the  site  of  the  pro- 
posed pier  to  an  elevation  of  189.18  ft.,  this  being  0.3 
ft.  higher  than  the  elevation  of  the  finished  pier  on  rhe 
west  side.  Upon  this  crib  the  new  column  was  set  and 
held  in  position  by  guys  fastened  to  adjacent  trees.  An 
A-frame  was  placed  between  the  tracks  of  the  Union  St. 
Ey.,  as  shown  in  the  view.  As  soon  as  the  frame  was  in 
place  the  cross-girder  was  set  up  over  it  and  securely 
bolted  to  the  kneebraces  and  columns.  The  stringers, 
cross-frames  and  diagonal  struts  were  then  erected.  An 
additional  wood  strut  was  placed  diagonally  under  the 
east  end  of  the  cross-girder,  its  base  being  about  10  ft. 
from  the  base  of  the  column,  as  shown  in  the  view. 

After  the  construction  of  the  steel  had  advanced  over 
the  next  bent,  two  upright  supjiorts,  each  consisting  of 
12x]2-in.  timbers  bolted  together,  were  placed  under  the 
easterly  longitudinal  girders  about  10  ft.  on  either  side 
of  column  179E.  The  aforementioned  cribwork  was  then 
removed  from  under  the  column,  which  was  then  sus- 
pended with  its  base  0.3  ft.  higher  than  tlie  pier.  The 
column  showed  a  settlement  of  0.04  ft.  tlie  following 
day  and  an  additional  settlement  of  0.08  ft.  after  a  lapse 
of  three  days,  leaving  then  a  clearance  of  0.18  ft.  between 


'ii:MPORARY    SET-ri'    AT    13EXT    179E    PRIOR    TO  COMPLETIi  iN   i  iK    1':AST  COLUMN   FuoTIXi 


its   location   to    facilitate   the   construction    of   tlie   con- 
crete pier. 

Technical  delays  iiekl  up  the  moving  ol  the  water 
main,  so  that  the  pier  could  not  be  built  as  scheduled. 
AVhen  the  steel  erection  had  advanced  to  bent  179E, 
something  had  to  be  done.  The  following  method  was 
adopted : 

•For  comprehensive  information  concerning  the  "Design 
of  the  Steel  Elevated  Railways,  New  York  Rapid-Transit  Sys- 
tem," see  "Engineering  News,"  May  20,  1915,  pp.  971-977. 

tV94  Elsmere  Place,  Bronx,  New  York  City. 


the  baseplate  and  the  elevation  of  the  top  of  the  concrete 
pier.  A  tilt  in  the  structure  of  1%  in.  toward  the  west 
was  discovered,  and  this  was  due,  undoubtedly,  to  the 
greater  elevation  of  the  base-plate  of  the  east  column. 
As  the  top  of  column  17'9E  had  deflected  11/^  in.  to  the 
west,  it  was  necessary  to  throw  the  bottom  of  that  column 
out  of  plumb  Xy^  in.  to  the  east. 

When  the  concrete  pier  had  been  built,  after  the  removal 
of  the  water  main,  the  anchor  bolts  were  set  in  place  and 
fastened  by  wires  to  the  easterly  edges  of  the  anchor- 
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holt  link's  1)1'  tlio  column  base,  in  order  to  jjivc  ina.viniuin 
lilay  when  the  colunin  was  dropped  in  plaee. 

The  wooden  supports  were  removed  seven  days  after 
the  pier  was  built,  the  two  uprights  being  knocked  out 
easily  by  means  of  a  heavy  sledge  hammer.  With  Some 
greater  difficulty  tiie  inside  support  also  was  removed. 
It  was  at -first  intended  to  have  the  wedges  on  the  top  of 
the  A-frame  removed  first ;  but  this  was  found  impossible 
on  account  of  the  rivets  of  the  bottom  flange  of  the  cross- 
girder  forming  grooves  in  the  wood  and  liolding  the 
wedges  tightly  to  the  frame.  The  difficulty  was  obviated 
by  removing  all  the  Ijolts  connecting  the  members  of  the 
A-frame.  An  S-in.  length  wa.s  then  cut  off  the  bottom 
of  the  center  upright  of  the  frame,  after  which  the  end 


111  build  the  new  bridge  about  17  ft.  above  the  old  one 
and  to  erect  the  south  half  by  cantilevcring. 

A  new  abutment,  of  concrete,  24x10  ft.  by  52  ft.  high, 
was  built  on  the  new  north  bank  of  the  canal.  A  tem- 
porary trestle  was  built  across  the  new  portion  of  the 
canal  as  an  approach  to  the  swing-span.  Tiie  new  north 
approach  span  was  then  erected,  its  alignment  being  to  one 
side  of  the  old  bridge.  In  starting  erection  on  the  main 
span,  falsework  was  built  u])  from  tiie  temporary  approach 
trestle.  When  the  old  north  abutment  was  reached  (about 
midlength  of  the  new  span)  a  bent  composed  of  six  12x13 
timbers  was  built  as  an  outlioard  support,  and  from  this 
point  the  span  was  eantilevered. 

Steel  in  the  approach  and  |>art  of  the  main  span  was 


ERECTING   A  I.EVER  LIFT  BRIDGE   AT  LOUISVILLE 

Right- 


Erection    of    nor  n    lifting    linlc; 


posts  were  easily  removed  by  sledge  hamniers.     Column 
179E  was  then  in  its  place  and  at  its  true  elevation. 

Upon  plumbing  the  column  a  tilt  was  still  found  in 
the  structure,  toward  the  west,  amounting  to  0.06  ft. 
This  was  rectified  by  placing  a  70-ton  jack  against  a 
12xl2-in.  inclined  timber  resting  against  the  west  column. 
A  small  load  threw  the  structure  into  the  correct  position. 
The  jack  was  left  against  the  strut  until  all  the  riveting 
had  been  finished  on  that  bent. 

The  work  was  done  by  the  Lucius  Engineering  Co.,  sub- 
contractor for  the  Oscar  Daniels  Co.,  under  the  super- 
vision of  the  Engineering  Department  of  the  Public 
Service  Commission  of  the  First  District,  New  York,  for 
which  George  Paaswell  is  engineer  in  charge  of  construc- 
tion. The  writer  was  in  close  contact  with  the  supervision 
of  this  work. 

W.  ■ 

A  Strauss  lever  lift  bridge  spanning  the  Louisville  & 
Portland  Canal  at  18th  St.,  Louisville,  Ky.,  was  completed 
June  23,  1915.  It  has  a  clear  span  of  210  ft.,  with  ap- 
proach spans  of  85  ft.  and  75  ft.;  the  lift  is  40  ft.,  giving 
a  clearance  when  raised  of  90  ft.  above  normal  stage.  It 
is  the  second  bridge  of  tliis  type  in  the  LTnited  States,  the 
first  being  much  smaller.  The  full  lift  requires  11/^ 
min. 

The  new  bridge  replaces  a  swingbridge  of  187-ft.  span, 
the  change  being  made  necessary  by  the  widening  of  the 
canal.  The  south  half  of  the  new  bridge  comes  over  the 
north  arm  of  the  swing-span.  As  the  latter  had  to  be  left 
free  so  as  not  to  interfere  with  navigation,  it  was  necessary 


placed  with  a  stiff-leg  derrick  with  an  85-ft.  boom.  A 
mule  traveler  with  a  50-ft.  boom  then  took  up  the  work, 
being  operated  by  the  same  engine. 

One  big  day's  run  w-as  made,  when  nearly  all  the  steel 
in  the  eantilevered  portion  was  placed  and  bolted,  and  on 
the  same  day  from  this  part  of  the  new  bridge  the  mem- 
bers of  one  side  of  the  swingbridge  were  removed,  the 
rivets  having  been  burned  off  previously.  As  fast  as  they 
were  removed  the  traveler  carried  the  members  to  the 
other  side  of  the  swingbridge  and  placed  them  on  wagons. 

When  the  south  bank  was  reached  another  bent  was 
built  over  the  old  pivot-pier  and  the  south  end  of  the  new 
span  supported  on  it.  The  remainder  of  the  old  bridge 
was  then  removed. 

The  lift-span  is  carried  at  each  end  by  levers  of  truss 
construction,  resting  at  its  middle  on  trunnion  bearings. 
Counterweight  hangers,  25  ft.  long,  on  the  outer  ends  of 
the  levers  carry  counterweights  each  consisting  of  two  re- 
info  rced-concrete  blocks  totaling  60  tons  in  weight.  (The 
span  weighs  120  tons.)  The  tender's  house,  suspended  be- 
tween the  top  chords  in  the  middle  of  the  bridge,  is  of 
stucco  on  expanded  metal.  The  lift  is  operated  by  two 
5-hp.  motors  located  on  the  outside  of  the  bottom  chord. 
The  motors  are  provided  with  an  automatic  stop  to 
halt  the  bridge  when  it  is  within  6  ft.  of  the  full  opening, 
while  a  spring  switch  is  furnished  which  must  be  held 
closed  to  allow  a  greater  lift.  Hand-operated  turning 
levers  for  use  in  emergency  are  located  at  each  end  of 
the  main  span.  A  feature  of  the  operating  devices  is 
that  five  signal  lights  show  the  height  of  the  bridge 
to  the  tender.  Electrically  controlled  safety  gates  are 
placed  at  each  end  of  the  bridge   interlocked  so  that 
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the  operator  cannot  throw  in  the  switch  to  lift  the  hridge 
until  he  has  closed  the  gates. 

The  bridge  was  erected  in  60  working  days,  the  erection 
being  marked  by  the  fact  that  there  was  not  an  accident  of 
any  kind.  The  contractor  was  the  Jliddle  States  Con- 
struction Co.,  of  Columbus,  Ohio.  L.  E.  Breithaupt  was 
in  charge  of  the  construction.  L.  E.  Louckes  was  engineer 
for  the  Government.  The  cost  of  the  superstructure  was 
$50,000. 

15v   (t.   W.  Wjiite* 

The  writer  recently  IumI  the  following  problem  to 
solve:  A  spur-track  tangent  intersected  the  main-line 
tangent  at  I  at  an  angle  of  73°  30'.  It  was  desired  to  put 
in  a  Y-connection,  iising  a  No.  10  frog  and  a  13°  30' 
curve  for  one  leg  and  No.  10  and  No.  7  frogs  with  a 
16°  curve  for  the  other  leg  of  the  Y.  Prog  tangents 
10  ft.  long  were  to  be  used. 

To  find  the  location  of  the  frogs,  draw  the  lines  AB, 
CD,  EG.  these  being  the  tangents  through  the  frogs, 
produced,  parallel  with  the   turnout  wings  of  the  frogs 
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LOCATING    FROGS   IN   AN   UNSYMMETRICAL   Y-TRACK 
CONNECTION 

and  on  the  center  of  the  spur  tracks.  The  distance  from 
the  theoretical  frog  jjoints  to  the  points  A,  C,  and  E, 
where  these  lines  intersect  the  main-track  center  lines, 
is  ng,  n  being  the  frog  number  and  g  the  gage  of  track. 
This  is  true  of  all  frogs  located  on  tangent.  For  standard 
gage  this  is  47.08  ft.  for  a  No.  10  frog  and  32.96  ft.  for 
a  No.  7  frog.  Calculate  the  tangent  distances  T  and 
Ti  for  the  two  curves.  These  are  308.43  ft.  for  the  13° 
30'  curve  and  375.9.5  ft.  for  the  16°  curve. 
Then 


AB  =  47.08  +  10.00  -f-  308.43  =  365.51 
352.87 


,  -.       sin  67°  46'        ,   _  ., 
AI  =     .     ^.,„  .,-7  X  365.51 


sin  73°  30' 

1B=  ^:"^^^°y'x  365.51  =  38.18 
sin  73    30' 

It  is  not  necessarj'  to  have  the  distance  IB,  but  it  gives 
a  good  field  check    on  the  calculations. 

To  run  in  the  connection,  locate  the  P.T.,  B,  and  A, 
and  mark  actual  point  of  frog  47.08  +  0.42  =  47.50  ft. 
from  A  toward  I.  Also  mark  point  of  switch  at  standard 
lead  distance  back  of  frog  point.    From  A  turn  the  frog 


angle  (5°  44')  and  set  the  P.C.  of  the  curve  57.08  ft. 
toward  R,  which  may  serve  as  a  foresight  in  running  in 
the  curve. 

For  the  other  leg  of  the  Y 

CF  =  47.08  -f  10.00  +  375.95  =  433.03 

FG  =  '"'fJtl  X  433.03  =  43.72         " 

sin  81    40' 

Then 

E  G  =  32.96  +  10.00  +  375.95  +  43.72  =  462.63 

^/  =  e|^;X  462.63  =  477.40 
sm  73   30 

/,?  =  il!L|^,X  462.63  =  68.50 
sin  76    30' 

C(?=e";X  433.03  =  437.20 
sin  81    40 

I'hen 

C  I  =  437.20  +  68.50  =  505.70 

The  frog  points  and  curve  points  may  then  be  located, 

and  the  connection  run  in  as  for  the  other  leg  of  the  Y. 


More    ^Ibo-ofltt    Tirai^eifs©    Tmlbles 

By  E.  E.  Thum* 

I  have  found  that  Guerdon's  traverse  tables  are  ex- 
tensively used  by  engineers  in  the  Eocky  ^fountain  re- 
gion. Such  tables  reduce  the  work  of  computing  latitudes 
and  departures  to  a  minimum  where  the  courses  are  ex- 
pressed in  whole  minutes.  In  passing,  it  might  be 
mentioned  that  the  engineer  uses  latitudes  and  departures 
perhaps  less  to  compute  areas  than  to  calculate  coordi- 
nates for  mapping,  or  to  determine  a  closing  course  to 
arrive  at  a  certain  point. 

In  close  work  the  transitman  will  double  each  angle, 
the  angle  used  being  taken  as  half  his  final  reading. 
Should  this  he  an  odd  minute,  the  courses  will  naturally 
read  to  half  minutes ;  therefore,  in  such  work  or  in  ad- 
justed traverses  it  is  quite  common  to  deal  with  half 
or  quarter  minutes,  in  which  case  the  traverse  table  is  of 
small  use. 

The  experienced  office  man  finds  that  he  can  use  a 
five-place  table  of  natural  functions  reading  to  minutes, 
such  as  is  found  in  any  fieldbook,  interpolating  halves  and 
quarters  mentally  (as  the  maximum  tabular  difference  will 
be  0.00030),  and  by  "contracted  multiplication"  get  his 
latitudes  and  departures  as  easily  and  rapidly  as  in  any 
other  way.  An  example  will  show  the  method: 
S  44°  101/2'  E         623.85  ft. 

By  mental  interpolation  the  following  natural  func- 
tions are  written  directly  from  the  table : 

cos  =  0.71721  sin  =  0.69685 

By  ordinary  multiplication  we  would  have  (partial 
products  are  shown  at  the  side)  : 


35.8605 
573.768 
2151  63 
14344.2 
430326 

447431.4585 


=  5  X  7.1721 
=  8  X  71.721 
=  3  X  717.21 
=  2  X  7172.1 
=  6  X  71721. 


•1215  Realty  Building,  Charlotte,  N.  C. 


•Assistant  Professor  of  Metallurgy,  University  of  Cincin- 
nati, formerly  Engineer  in  Charge  of  Construction,  Anaconda 
Copper  Mining  Co.,  Great  Falls,  Mont. 
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The  figures  to  the  right  of  the  periods  are  useless  in 
fhe  final  result  and  "contracted  multiplication"  elimin- 
ates thom,  thus : 


5X7 

570  =  S  X  72 

2151  =  3  X  717 

143-I-I  =  2  X  7172 

430326  =  G  X  71721 


Tiie  corresponding  departure  in  a  similar  manner  is 
434.73. 

For  courses  below  25°  or  above  fi5°  it  will  be  handier 
to  use  the  versine  instead  of  the  cosine  of  the  angle;  a 
table  of  versines  need  not  be  consulted,  however,  as  thev 
can  be  written  directly  from  the  table  of  cosines.  Ee- 
member  that  the  versine  is  equal  to  one  minus  the  cosine, 
and  subtract  each  digit  of  the  latter  from  nine  except 
the  last,  which  subtract  from  ten.    For  instance  the  line : 


S  34° 

191/4'    W 

397.25  ft. 

dist. 
vers 

=  .91124 
=  397.25 
=  .0SS76 

dist.     =397.25 
sin       =  .41183 

20 

320 

.397 

3972 

13S900 

24 

280 

3176 

31776 

correction 

dist. 

correction 

=    35236 
=  397.25 
=    35.26 

163009 
dep.    =  163.61 

lat. 

=  .361  on 

Notice  that  it  is  usually 
for  the  multiplier. 

For  courses  below  8°  or  above  82 
be  figured  ou  a  slide-rule: 

N  8°  E 


referable  to  use  the  function 
the  correction  can 
512.45  ft. 


dop.     =    71  31 

_  t®=Slai]b  Bridges 

foip  ftlh©  F®Ea2as5^1"^aE&i^  RoIRo 
By  LeKoy  M.  ScHiaFEii* 

An  interesting  as  well  as  economical  method  of  casting 
and  handling  reinforced-concrete  slabs  for  use  in  the 
construction  of  flat-slab  concrete  bridges  of  spans  up  to 
30  ft.  in  the  clear  is  being  used  by  the  Pennsylvania 
E.E.  Co.,  with  a  centrally  located  assemblng  plant  at 
Pomeroy,  Penn. 

The  site  chosen  for  the  concreting  plant  is  located  along 
an  old  spur  of  track,  with  direct  connections  to  the  main 
line  and  other  important  branches,  and  extends  for  several 
hundred  yards  between  high  hills  covered  with  shade 
trees  and  foliage  which  protect  the  workmen  to  some 
extent  from  the  hot  rays  of  the  sun  and  direct  winds.  It 
is  so  located  as  to  be  of  easy  access  for  the  delivery  of 
materials  that  go  to  make  up  the  finished  slab,  such  as 
the  heavA'  steel  reinforcing  frames,  cement,  sand,  crushed 
stone,  lumber,  machinery,  etc.  Furthermore,  the  site  is 
established  at  such  a  centrally  located  vantage  point  on 
the   division   that  the   finished   concrete   slabs   weigliing 


up  to  approximately  75  tons  can  be  readily  transported 
over  a  comparatively  short  distance  in  oppc^site  directions 
to  reach  the  different  jwiiits  on  the  division  and  unloailed 
direct  at  the  bridge  site,  and  in  most  cases  direct  from  the 
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FIG.    1.    DKTAILS   OF    FLAT-SI,AB    BRIDGE 

car  to  tlio  bridge  .-ieat.  and  then  slid  into  ])r()])cr  ])osition 
witbmit  delay  to  traflSc. 

Mktmod  of  Constructinc.  Slab  Forms 

The  old  method  of  constructing  a  form  composed  of 
wooden  bottom  and  sides  for  each  slab  was  thought  to 
be  too  expensive  and  a  concrete  platform  or  pavement, 
210  ft.  long  by  20  ft.  wide,  to  accommodate  a  large 
number  of  slabs  at  one  time,  was  built.  An  extra-heavy 
floor  or  pavement  was  desired  in  order  to  provide  for 
the  heavy  loads  of  a  number  of  slabs  at  one  time ;  it  was 
therefore  laid  with  18  in.  of  cinder,  which  was  flooded, 
rolled  and  thoroughly  tamped,  and  a  layer  of  12  in.  of 
concrete  of  a  lean  mix  of  1  part  cement,  3  parts  sand  and 
6  parts  broken  stone  was  placed,  with  a  top  coat  1  in. 
thick  of  1  part  cement  and  2  parts  sand  troweled  to  a 
hard  steety  surface  and  finished  level.  A  curbing  of  con- 
crete 6  in.  above  the  pavement  extended  along  both 
sides  and  at  the  ends,  forming  a  sort  of  large  pan  and 
acting  as  a  brace  for  the  struts  supporting  the  sides  sur- 
rounding the  slab  forms.     A  wide  expansion  joint  was 


•Engineering  Department,  Pennsylvania  r^.R.,  Philadelphia, 


I  lu.    ..     Ji:.\KUAl.    MEW   OF   CASTING   YARD   FOR   FLAT- 
SLAB    BRIDGES,    PENNSYLVANIA    R.R. 

made  down  the  center  of  the  length  of  the  slab,  with  cross- 
joints  every  15  ft.  The  longitudinal  central  joint  was 
laid  of  sufficient  dimensions  to  be  used  for  a  gutter  to 
carry  off  the  excess  water. 
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Thf  \\-ork  of  Living  the  pavement  was  started  in  tlie 
early  part  of  this  year,  and  the  entire  sxirface  was  ex- 
posed to  the  elements  and  allowed  to  season  for  several 
weeks  before  the  work  of  pouring  tlie  concrete  slabs  was 
started. 

The  prime  object  for  the  construction  of  this  platform 
or  pavement  was  to  form  a  substantial  and  durable  sur- 


FIG.  3.    ONE  OP  THE  CAST  UNITS 

face  upon  which  to  pour  the  concrete  mix  direct,  so 
that  the  same  surface  could  be  used  over  and  over  again 
for  a  large  number  of  slabs,  thus  eliminating  the  extra 
cost  of  labor  and  new  lumber  in  building  and  resetting 
new  wooden  base  forms.  Wooden  forms  were  built  in 
sections  for  the  sides  and  ends  of  slabs,  but  the  old  method 
of  a  wooden  floor  form  was  entirely  omitted  and  the  con- 
crete was  poured  directly  on  the  cement  pavement  form. 

Steel  Eeinforcement  for  Slabs 

The  steel  reinforcement  for  slabs  (using  square  twisted 
bars,  one  complete  turn  or  twist  in  13  diameters)  after 
being  fabricated  and  assembled  at  a  fabricating  mill,  was 
unloaded  from  the  cars  and  placed  directly  on  the  concrete 
pavement,  using  concrete  wedge-shaped  blocks  to  support 
the  lower  steel  rods  and  to  retain  the  slab  frame  at  the 
[iroper  distance  from  the  surface  of  the  pavement  in  order 


Flu.    ;.     \  i^V,    oi'   A  Coili'l^KTKD   UMT-SLAL:   DKIDGK 

to  have  sufficient  concrete  between  the  lower  reinforce- 
ment and  the  sotlit  of  the  finished  slab  (Fig.  1).  After 
the  whole  slab  frame  had  been  lined  into  exact  position 
and  the  surrounding  wooden  forms  were  placed,  the  con- 
crete mix  of  1  part  cement,  2  parts  sand  and  4  parte  %- 
in.  stone  was  poured  directly  into  the  form  and  spaded 
and  worked  around  the  reinforcement. 


Before  pouring  the  first  slabs  on  the  cement  pavement, 
and  as  a  precaution  to  aid  in  preventing  possible  adhe- 
sion between  the  top  surface  of  the  pavement  and  the  slab 
soffit,  a  liquid  coating  of  lime  paste  was  applied  to  the 
pavement  with  a  whitewash  brush.  After  the  surface  had 
received  the  first  few  batches  of  slabs  and  had  been  worked 
over,  the  above-mentioned  precaution  was  omitted  and  the 
concrete  poured  directly  on  the  pavement,  with  excel- 
lent results. 

The  steel  reinforcement  for  the  slabs  was  fabricated 
and  assembled  by  outside  contractors  at  their  own  plants 
nnd  shipped  direct  and  unloaded  at  the  site  of  the  as- 
sembling plant  as  previously  described.  After  the  con- 
crete is  poured  to  form  the  slabs  and  is  allowed  to  set 
and  sufficiently  to  season  (Fig.  3),  the  slabs  are  then 
lifted  from  the  assembling  pavement  by  powerful  wrecking 
cranes,  with  'the  lifting  chains  attached  to  heavy  lifting 
hooks  embedded  and  concreted  in  the  slab.  There  are 
four  such  hooks  to  each  large  slab  (two  hooks  at  each  end) , 
so  designed  and  placed  that  each  hook  takes  its  calculated 
proportion  of  the  load  or  weight  of  the  finished  slab. 
The  slabs  are  then  loaded  on  flat  cars  and  transported  to 
the  various  bridge  sites  and  finally  placed  into  position 
with  little  trouble  and  practically  no  delay  to  traffic. 
Two  such  slabs  placed  lengthwise  on  the  bridge  seats  gen- 
erally carry  one  track  and  are  designed  to  carry  the  heav- 
iest tj'pes  as  well  as  the  fastest  trains  under  maximum 
traffic  conditions   (Fig.  4). 

About  150  bridge  slabs  have  already  been  cast  upon  the 
platform,  with  most  satisfactory  results. 


liOcomotive  Cranes  at  Stone-Crushing  Plants — The  Knick- 
erbocker Portland  Cement  Co.,  Hudson,  N.  T.,  employs  a  2-yd., 
65-ft.  radius  electric  crane  running  on  a  circular  track  to  in- 
crease the   storage   capacity  for  crushed  stone.     The  plan   of 


CIRCULAR    STORAGE    SYSTEM    FOR    CRUSHED    STONE 

the  company  is  to  \A-ork  as  near  full  capacity  as  possible  dur- 
ing the  summer  months  so  that  the  quarries  may  be  closed 
in  winter.  The  present  storage  capacity  is  from  50,000  to 
100,000  tons.  The  stone  is  delivered  from  the  crusher  at  the 
quarry  to  an  underground  conveyor,  which  feeds  into  an  ele- 
vator located  in  the  middle  of  the  storage  area.  The  elevator 
discharges  the  stone  at  a  convenient  point,  so  that  it  may  be 
rehandled  by  the  2-yd.  grab  bucket  to  the  storage  area.  The 
idea  of  using  a  locomotive  crane  to  increase  storage  capacity 
is  by  no  means  new.  It  has  been  employed  for  years  in  storing 
coal,  but  its  entry  into  the  crushed-stone  field  is  interesting. 
Patent  rights  for  the  circular  storage  system  held  by  the 
Link-Belt  Co.,  Chicago.  111.,  are  claimed  to  cover  the  use  of 
a  locomotive  crane  on  circular  tracks  for  storing  crushed 
stone. 
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iia^  a  Seweip  T\iaEiin\e]l  of 
Special  CoBi^cs^e^e  IB]locli<^s 
Reisifoircedl  * 

The  city  of  EdiiuiiitDii.  Alberta,  Canadii,  has  recently 
completed  abo\)t  1 1  mi.  uT  trunk  sewers  in  tunnel  vary- 
ing in  size  from  4  to   1()VL>  tt-  in  iliameter.     These  were 


•FIG.  1.     FORMS  FOR  CONCRETE  BLOCKS  OF  5-FT.  SEWER 
TUNNEL,   EDMONTON,   ALBERTA,   CANADA 

all  built  of  special  12x4-m.  concrete  blocks  in  the  form 
of  rings  1  ft.  wide,  reinforced  by  steel  bars  in  longi- 
tudinal grooves  between  the  blocks  and  by  circular  bands 
or  ribs  on  the  outside  of  the  blocks,  which  are  backed 
by  4  in.  or  more  of  plain  1:3:6  concrete.     The  acconi- 


wcre  used  to  loosen  the  clay,  and  mattocks  were  used  in- 
stead of  picks.  The  work  was  done  i)y  electric  light. 
Sand  pockets  were  generally  short  and  caused  no  special 
difficulties  except  in  one  instance,  where  the  tunnel  align- 
ment was  changed  to  avoid  a  particularly  bad  place,  but 
before  any  great  expen.se  was  incurred. 

Tile  l)lo(k  forms  were  in  the  shape  of  gang  molds,  as 
shown  in  Fig.  1.  The  forms  were  lined  with  sheet  metal. 
The  blocks  were  ea.'^t  on  their  sides.  The  concrete 
( 1 :  2 :  l{)  was  mi.xed  wet  and  well  spaded  into  the  forms 
and  allowed  to  set  for  24  hr.  A  considerable  number  of 
blocks  were  rejected  because  of  damage  in  handling  be- 
fore the  blocks  had  sufficiently  seasoned.  The  arch  blocks 
required  special  forms  which  left  grooves  on  both  laces 
of  the  blocks  for  placing  the  reinforcing  crown  v'ods 
shown  in  Pig.  2. 

Blocks  and  Block  Laying 

After  a  length  of  excavation  was  completed  the  subdrain 
was  laid  (see  Fig.  2)  and  concrete  was  placed  along  the 
bottom  to  the  grade  of  the  bottoms  of  the  blocks.  The 
lower  half  of  the  hooping  or  reinforcing  bauds  for  a 
ring  of  blocks  was  then  placed  and  the  invert  blocks  laid. 
The  remaining  blocks  to  the  springing  line  were  added 
and  the  backing  concrete  placed  until  the  lower  half  of 
the  ring  was  complete.  These  blocks  were  staggered  as 
shown  in  Fig.  3. 

To  place  the  upper  half  of  the  ring  of  blocks,  a  wooden 
form  or  centering  extending  a  short  distance  back  into 
the  finished  sewer  was  used.  The  reinforcing  crown  rod, 
previously  bent  to  the  proper  radius,  was  jilaced  in  posi- 
tion against  the  face  of  the  previous  ring  and  the  block 
laying  completed  around  the  arch.  The  crown  blocks, 
of  course,  could  not  be  staggered.  Care  was  taken  to  fill 
the  joints  between  the  blocks  thoroughly,  so  that  the  re- 
inforcing bar  and  jointing  irons  (see  Fig.  3)  would  be  sur- 
rounded by  and  bedded  in  the  mortar. 

When  the  last  block  had  been  placed  in  the  crown  of 
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CROSS-SECTION   OF   4  Vi 
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■FT.    SEW^ER   TUNNELS  MADE  OF  SPECIAL  CONCRETE  BLOCKS 


panying  table  shows  the  details  of  the  various  sizes  of 
sewers. 

The  tunnels  were  driven  chiefly  through  a  stiff  gray 
clay  with  occasional  pockets  of  sand.  Excavation  was 
carried  on  from  shafts  sunk  at  intervals  varying  from 
200  to  1150  ft.    Small  charges  of  dynamite  (1/2  to  1  stick) 


•From  a  paper  by  A.  J.  LatorneU,  City  Engineer  of  Edmon- 
ton, Alberta,  Canada,  read  before  the  Canadian  Society  of  CivU 
Engineers,  Apr.  S,  1915,  supplemented  by  additional  informa- 
tion from  tlie  author. 


the  arch,  the  upper  hall'  of  the  hooping  band  was  put  on, 
the  halves  being  connected  by  (patented)  coupling  shoes 
(Fig.  4)  and  tightened  by  wrenches.  The  backing  con- 
crete was  then  placed  and  the  laying  of  the  next  ring  of 
blocks  proceeded. 

The  junction  of  the  block  rings  between  two  shafts 
was  accomplished  by  measuring  the  gap  as  it  grew  nar- 
row and  so  adjusting  the  widths  of  the  joints  between 
the  rings  of  lilocks  as  to  make  the  last  ring  just  fit.     11' 
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this  rcsnltecl  in  too  grpiit  width  of  joints,  the  blor-ks  were 
out  to  fit,  but  generally  this  was  not  neoessai-y.  The  gap 
ill  the  upper  part  of  the  ring  was  closed  with  mass  con- 
crete, forms  being  used  to  hold  the  concrete  in  place.    The 


PIG.    3.    ISOMETRIC   VIEW    OF   CROSS-SECTION   OF 
10 1/2 -FT.   SEWER   TUNNEL 

last  small  portion  of  the  crown  was  lifted  or  shoved  into 
place.  After  the  concrete  had  set  and  the  work  smoot'ied 
off,  the  junction  between  the  two  sections  was  barely 
noticeable. 

The   work   was   carried   on    in    two    10-ln-.    sliifts,    the 
same  men  doing  both  the  excavating  and  tlie  block-laying. 


^'^^  '9ca' 


FIG.  4.  LUGS  PATENTED  FOR  FASTENING  TENSION 
BANDS 

In  the  4I/2-  and  5-ft.  sewers  two  men  worked  in  the  head- 
ing, one  man  as  car  pusher  and  two  or  three  men  at  the 
top  of  the  shaft,  e„.clusive  of  the  hoistman  and  foreman. 
On  fi-,  CV^-  and  8-ft.  sewers  three  men  worked  in  the 
heading  and  two  men  were  car  pushers.  The  progress 
per  week  was  30  to  3(!  ft.  of  completed  sewers  in  each 
heading. 

The  contract  prices  varied  fairly  regularly,  from  $34.25 
per  liii.ft.  for  a  4-ft.  sewer  to  t$55.1.5  for  9i^-ft.  sewers. 
The  cost  for  the  10^-ft.  outflow  sewers  was  less  ($50.36), 
because  much  of  it  was  in  open  cut.    The  cost  per  linear 

STATISTICS  OF  CONCRETE-BLOCK   SEWERS,    EDMON- 
TON,  ALTA. 
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foot  of  building  the  9^-ft.  sewer  was  distributed  as  fol- 
lows: Excavation,  timbering  and  spoil  disposal,  $17.35; 
making  and  laying  concrete  blocks  and  for  joints,  $16.40 ; 
concrete  backing,  $8.40;  reinforcement  and  subdrains, 
$13— a  total  of  $55.15,  as  noted.  The  cost  of  the  41/2-ft. 
sewer  was  $6.90,  $5.40,  $3.60,  $7.03  and  $32.93  respec- 
tively. 

The  city  engineer  of  Edmonton  is  A.  C.  Latornell,  and 
the  consulting  engineer  in  charge  of  the  design  was  Alex- 
ander Potter,  New  York  City. 
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Plauniu!!;  Formwork  Ahead — Some  years  ago,  when  we 
simply  sent  the  foreman  a  set  of  blueprints  of  the  building 
and  said,  "Go  ahead  and  build  it,"  leaving  him  to  work  out 
his  own  form  designs,  column  forms  used  to  cost,  for  direct 
labor,  as  much  as  18c.  per  sq.ft.,  and  floor  forms  12c.  Now 
we  spend  much  time  in  the  office  making  plans,  sometimes  as 
many  as  45  sheets  of  form  details  for  a  simple  building. 
These  designs  may  cost  0.2c.  per  sq.ft.  of  formwork.  But 
now  if  the  cost  for  labor  for  floor  forms  runs  over  4c.  per 
sq.ft.  we  want  to  know  what  is  the  matter;  if  it  runs  over  7c. 
for  a  column  we  usually  make  a  row.  We  have  come  to  the 
conclusion  that  a  dollar  spent  intelligently  in  the  drafting- 
room  usually  saves  ten  on  the  work,  and  sometimes  more. — 
Leonard  C.  Wason,  President  Aberthaw  Construction  Co.,  Bos- 
ton. 

Dry  Mortar  Bed  for  Brirk  Pavements — Sand  and  cement 
(or  dry  mortar)  cushions  are  used  extensively  for  wood-block, 
asphalt-block  and  recently  experimentally  for  granite-block 
pavements.  Dalton  Moomaw,  Road  Engineer  of  Cuyahoga 
County,  Ohio,  is  now  experimenting  with  a  dry  mortar  bed 
for  brick  pavements.  The  sand  and  cement  are  mixed  dry 
in  the  proportions  1:3  and  spread  to  a  depth  that  wlien  struck 
and  rolled  a  1-in.  cushion  is  formed.  A  hand  roller  weighing 
250  lb.  is  used.  The  pi'eparation  of  the  sand-cement  cushion 
proceeds  ahead  of  the  placing  of  the  brick  only  so  far  as 
the  pavement  can  be  completed  before  stopping  work  for 
the  day.  The  bricks  are  rolled  only  enough  to  obtain  an 
even  surface,  and  when  the  rolling  and  culling  is  completed 
the  pavement  is  sprinkled  from  a  spraying  nozzle  until  suffi- 
cient water  is  applied  to  insure  wetting  the  cushion  to  its 
entire  depth.  Grouting  the  joints  follows  the  wetting  of 
the  cushion  and  is  completed  as  far  as  the  bricks  are  laid. 
If  weather  conditions  do  not  permit  grouting  on  the  day  the 
bricks  are  iilaced,  the  pavement  is  covered  and  protected 
against  I'ain  and  wash. 

Ballasted  Street-Railivay  Tracks  in  Dallas,  Tex.,  have  been 
in  service  under  a  traffic  of  1500  cars  each  day  since  De- 
cember, 1912,  and  have  shown  absolutely  no  defects  either  in 
track  or  in  tlie  street  paving  (which  is  of  creosoted  wood 
block),  according  to  B.  R.  Brown,  Superintendent  Mainte- 
nance-of-Way,  Dallas  Consolidated  Electric  Street  Ry.,  in  a 
paper  presented  at  the  11th  annual  convention  of  the  South- 
western Electric  and  Gas  Association,  held  in  Galveston,  May 
19-22.  This  statement  is  especially  interesting  in  view  of  the 
experience  in  Baltimore  related  in  "Engineering  News,"  May 
G,  p.  884,  and  the  short  article  entitled  "Practice  in  Paving 
Street-Railway  Tracks,"  on  p.  888  of  tlie  same  issue.  In  Bal- 
timore the  stone-and-gravel  ballast  did  not  prove  to  be  sat- 
isfactor.v  under  very  heavy  traffic,  cracks  in  the  asphalt  ap- 
pearing adjacent  to,  and  parallel  with,  the  tracks.  Mr.  Brown 
states  further  that  within  the  last  year  or  so  this  type  of  con- 
struction has  gained  much  favor  in  the  larger  Northern  cities, 
but  that  in  the  South  the  solid-concrete  base  has  been  ad- 
hered to.  However,  he  says,  if  the  subsoil  is  mucky,  soft 
earth,  or  quicksand  formation,  or  if  the  district  is  poorly 
drained,  a  concrete  base  should  be  used. 

Automatic  Track-Iusiiectiou  Cars  are  to  be  used  on  the 
Chicago  Great  Western  Ry.,  which  recently  purchased  four 
machines  from  Willis  C.  Squire  &  Co.,  of  Chicago.  They  are 
of  the  type  invented  by  T.  Ellis,  roadmaster  of  the  Northern 
Pacific  Ry.,  and  described  in  "Engineering  News,"  June  4,  1908. 
The  apparatus  is  carried  on  a  light  three-wheel  frame,  wliich 
is  hauled  by  a  motor  inspection  car.  Two  pens  trace  diagrams 
on  a  continuous  roll  of  paper.  One  of  these  diagrams  indicates 
the  surface  condition,  with  superelevation  on  curves  and 
vertical  irregularities  such  a.s  low  joints,  etc.  The  other 
diagram   indicates  variations  in   the  gage  of  the  track 
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I'rc'si'nt  low  sU'ol  jii-it-es  emphasize  ami  reinroi-cc  a 
iiiDxcment  that  has  been  going  on  steadily  lor  soiiie  yours 
past.  Striu:t\iral  design  in  times  gone  by  had  as  its 
ideal  tlie  production  of  striietures  of  minimum  quantity 
ol'  steel.  Excellenee  of  general  design,  soundness  of 
<letails  and  resistance  to  the  various  attacks  of  time  were 
negknted  elements  in  comparison  with  the  matter  of 
satisfying  certain  computed  stresses  by  the  fewest  pounds 
of  steel.  We  are  in  a  period  of  reaction  from  this  .school 
of  design.  The  movement  is  toward  heavier,  more  sub- 
stantial design. 

Sound  designing  is  not  a  mere  problem  of  arithmetic, 
in  engineering  any  more  than  in  architecture.  There  are 
many  factors  vital  to  the  finished  structure  which  do  not 
appear  in  the  force  polygon.  To  take  them  into  proper 
account  calls  for  a  well-ripened  judgment ;  their  require- 
ments will  often  conflict,  and  the  solution  must  be  a 
<ompromise. 

Let  an  instance  of  this  be  taken  in  the  okl  and 
yet  obscure  conflict  between  flexibility  and  rigidity  of 
structure.  In  past  times  this  was  responsible  for  the 
existence  of  two  ditt'erent  groups  of  designer.*— one 
aiming  to  cushion  impact  and  damp  out  vibration  l)y 
building  resilient  structures,  the  other  holding  to  the 
\iew  that  the  most  rigid  and  solid  support,  a  rocklike 
I  absence  of  all  yielding  quality,  is  the  ideal  structural 
condition.  The  opposition  between  these  views  still  exists 
in  i>art,  but  we  have  progressed  a  little,  and  know  that 
both  views  are  partly  right.  What  we  seek  therefore  to 
produce  today  is  an  aggregate  that  contains  both  rigid 
and  yielding  elements,  providing  flexibility  where  primary 
impact  is  received  or  wdiere  other  secondary  effects  of 
unmanageable  character  occur — as  ex))ansion  or  distor- 
tion— and,  on  the  other  hand,  proxiding  a  highly  rigid 
construction   in  the  main  frame. 

This  instance  well  exemplifies  how  the  nonca!culai)le 
elements  of  design  must  be  handled  on  the  basis  of 
experience  which  develops  from  thorough  ijitimate  study 
of  structure,  service  and  material.  All  the  workings  of 
this  judgment  from  experience,  however,  lie  beyond  the 
field  of  mere  sectional-area  computations,  and  may  lead 
to  conclusions  which  seem  to  violate  the  requirements 
of  close  economy  of  metal. 

Let  the  inquirer  into  tliis 
between  modern  and  old-time 
expressed  in  pounds  of  jnetal. 
years  of  age  is  renewed.  He  will  see,  frequently,  that 
the  weight  of  the  new  structure  is  four  times  that  of 
the  old  one,  though  designed  for  not  more  than  twice 
its  load  capacity.  The  excess  represents  partly  insurance, 
partly  a  commutation  of  maintenance  expense. 

Useful  data  will  be  added  to  this  phase  of  the  subject 
when  a  railway  man  takes  the  trouble  to  cast  up  and 
publish  the  record  of  maintenance  and  repair  expense 
on  an  old-time  bridge  which  was  finally  condemned  and 
renewed.     Such  a  record  will  be  certain  to   form  a  con- 
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vinciiig  argument  in  favor  of  "ample"'  design  and  against 
tlic  practice  of  .seeking  the  lightest  ])ossible  solution  of 
the  stress-sheet. 


The  recent  Pan-American  Financial  Congress  at  Wash- 
ington has  served  to  call  ]nil)lic  attention  to  the  possi- 
l)ilities  of  a  large  development  of  business  between  the 
L'nited  States  and  its  neighboring  countries  on  the  south. 
It  has  been  repeatedly  stated  that  if  manufacturers  in 
the  United  States  are  to  sell  to  these  countries  the  goods 
they  formerly  purchased  from  Europe,  then  capital  must 
Ije  found  in  the  United  States  for  the  development  of  rail- 
ways and  mines  and  public  works  in  these  countries. 

While  the  war  continues  and  for  a  long  ])eriod  after 
its  close,  the  European  countries  that  have  hitherto  been 
the  great  reservoir  of  capital  for  the  development  of  the 
other  continents  are  likely  to  need  all  their  available  .sav- 
ings to  ])rovide  for  their  own  necessities.  Those  who  seek 
capital  for  use  in  other  countries  on  the  American  con- 
tinents, therefore,  are  likely  to  come  to  the  L'nited  States; 
and  the  promoters  of  trade  with  South  America  appear 
to  think  that  it  will  be  easy  to  dispose  of  such  securities 
to  American  bankers  and  investors. 

Before  that  result  is  realized,  however,  investors  in  the 
United  States  may  well  ask  to  be  shown  that  the  shares 
or  bonds  offered  are  really  "securities."  The  stability  of 
government  and  of  finance  in  some  of  the  South  American 
countries  seems  well  assured;  but  in  some  others  revolu- 
tion and  repudiation  are  too  recent  affairs  to  encourage 
foreigners  to  risk  their  money  there. 

Any  responsible  American  banker  who  is  asked  to  sell 
such  securities  here  may  Avell  ask,  first,  What  is  the  atti- 
tude of  the  government  in  the  country  where  tlie.se  securi- 
ties are  issued;  and  second,  and  not  less  important.  What 
attitude  does  the  United  States  government  hold  toward 
such  investments  by  Americans  abroad? 

There  is  plenty  of  money  in  the  United  States  available 
for  investment  in  any  part  of  the  American  continents, 
provided  there  is  reasonable  assurance  that  the  government 
of  the  country  where  the  investment  is  made  will  give  a 
S(piare  deal  to  the  man  who  risks  his  money,  and  .■secondly, 
that  the  United  States  tiovernment  will  give  rea-sonable 
sup])ort  to  the  legitimate  claims  of  Americans  who  have 
loaned  money  abroad. 

It  has  become  the  fashion  to  s]ieak  slurringly  of  "dollar 
diplomacy"  for  the  reason  that  a  great  deal  of  the 
financing  in  connection  with  concessions  and  contracts  in 
South  and  Central  American  countries  has  been  carried 
on  with  more  or  less  corruption.  There  is  admittedly 
reason  in  the  opposition  to  the  u.se  of  the  United  States 
Government  to  collect  the  claims  of  American  adventurers 
who  may  have,  through  bribery  or  other  illegitimate 
means,  olitained  concessions  or  contracts,  which  are  an- 
nulled when  some  revolution  occurs.    On  the  other  hand. 
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where  American  money  has  been  honestly  invested  in  a 
foreign  enterprise  and  the  government  of  that  country 
fails  to  maintain  law  and  order  so  as  to  protect  it  from 
destruction ;  or  where  a  government  leaves  its  creditors  in 
the  lurch  merely  because  it  finds  it  inconvenient  to  pay 
what  it  has  agreed  to  pay — under  these  conditions,  the 
American  citizen  who  has  loaned  his  money  would  seem 
to  deserve  some  support  from  his  government. 

It  must  bo  frankly  stated  that  the  recent  experience  of 
American  investors  in  Mexico — to  go  no  farther  south- 
ward— has  been  eminently  discouraging  to  the  increase 
of  American  investments  in  Spanish-American  countries. 

Back  of  this  condemnation  of  "dollar  diplomacy"  there 
appears  to  be  the  idea  that  it  is  on  the  whole  a  rather 
praiseworthy  thing  to  let  the  foreign  bondholder  whistle 
for  his  money,  and  that  in  notifying  the  American  capi- 
talist who  makes  an  investment  abroad  that  he  does  it 
at  his  own  risk,  our  government  is  working  in  the  general 
interest  of  democracy  and  popular  government,  and  is 
condemning  the  oligarchic  plan  on  which  admittedly  too 
many  of  the  Spanish-American  governments  have  been 
run. 

Will  this  idea  stand  analysis?  Let  us  see.  It  is  gen- 
erally agreed  that  throughout  South  and  Central  America 
the  greatest  need  is  an  influx  of  capital  to  develop  the 
natural  resources  and  give  employment  to  the  people  who 
are  idle  and  property-stricken  in  the  midst  of  vast  natural 
wealth. 

If  the  position  of  the  South  American  governments  and 
our  own  government  is  such  that  those  investing  such 
capital  can  be  assured  of  reasonable  protection  to  their 
interests  and  reasonably  fair  treatment,  they  will  be  will- 
ing to  loan  the  money  at  a  much  lower  rate  of  interest 
than  will  be  the  case  if  it  is  understood  beforehand  that 
the  risk  of  repudiation  is  very  considerable.  The  present 
Administration  appears  to  be  sincerely  desirous  of  in- 
creasing the  trade  relations  between  the  United  States 
and  the  other  American  countries,  but  there  is  no  way  in 
which  it  can  so  effectively  increase  these  trade  relations 
and  stimulate  the  investment  of  American  capital  in 
these  countries  as  by  giving  the  assurance  that  American 
investors  there  will  be  assured  of  reasonable  protection 
from  their  own  government. 


The  protection  of  foreshores  against  the  continual 
encroachments  of  ocean  or  lake  is  a  branch  of  engineering 
which  has  never  received  its  proper  attention  in  the 
United  States,  in  spite  of  the  fact  that  this  countrv 
has  a  longer  water  frontage  than  any  other  nation.  In 
recent  years,  however,  the  increased  use,  mainly  for 
summer-resort  purposes,  of  the  sandy  stretches  along  both 
oceans  and  the  Great  Lakes  has  brought  forward  in  a 
most  emphatic  manner  the  rapidity  with  which  the 
littoral  currents  can  wear  down  an  occupied  beach  and 
expose  expensive  structures  to  the  destructive  force  of  the 
waves.  In  consequence,  on  both  coasts  a  great  niimber 
of  engineers,  in  private  practice  and  in  public  service, 
are  engaged  in  the  study  of  what  to  most  of  them  is  a 
new  subject — the  protection  of  these  valuable  shores 
against  erosion. 

It  is  in  recognition  of  this  new  interest  that  Engineer- 
ing News  has  been  presenting  to  its  readers  a  considerable 
number  of  articles  on  the  causes  of  and  protection  against 


coast  erosion.  A  notable  addition  to  these  articles  is 
the  contribution  by  B.  Bennett  on  another  page  of  this 
issue.  This  will  be  followed  in  early  issues  by  a  short 
series  of  articles  by  Gerald  O.  Case,  the  well-known 
British  expert  on  this  subject,  who  has  devoted  the  larger 
part  of  the  last  six  months  to  a  study  of  the  problem  of 
shore  protection  on  our  Atlantic  coast. 

^ec©^!mfliflO!m  att  Last 

Engineering  Neivs  has  so  often  deplored  the  lack  of 
public  appreciation  of  the  work  of  the  engineer  that  it 
cannot  in  justice  to  the  of ten-critici'zed  public  refrain  from 
publishing  the  following  brief  abstract  from  the  Houston, 
Tex.,  Chronicle  and  Herald: 

This  city  is  entering-  upon  a  great  epoch.  For  the  mo- 
ment its  destiny  is  in  the  hands  of  engineers — more  par- 
ticularly its  own  engineer.  And  right  here  let  it  be  remarked 
how  important  the  engineer  is  becoming,  and  how  little  recog- 
nition his  services  have  received.  He  is  the  man  who  does 
things,  who  carries  the  railroad  into  waste  places,  who  tun- 
nels the  hills,  who  brings  clean  water  to  our  doors,  who  pro- 
tects public  health  with  sewers  and  sanitation  plants,  who 
digs  canals  and  deepens  rivers,  who  creates  and  distributes 
electric  power.  He  is  the  man  with  whose  work  we  come  in 
contact  on  every  avenue  of  life,  and  upon  whose  skill  and 
cunning  rest  in  large  measure  the  growth  and  prosperity  of 
this    country. 

If  somebody  writes  a  trashy  book  or  paints  a  smutty 
picture,  we  rave,  call  it  art,  and  vote  to  put  a  new  statue  in 
the  Hall  of  Fame,  but  the  engineer  we  still  consider  as  rather 
commonplace,    rather   tiresome    and   prosaic. 

The  occasion  of  the  editorial  of  which  these  paragraphs 
are  an  abstract  is  a  recent  report  of  the  City  Engineer, 
E.  E.  Sands,  on  the  plans  for  developing  the  new  ship 
canal  and  the  harijor  which  all  good  citizens  of  Houston 
hope  will  make  that  city  a  seaport  rivaling  Galveston. 


Mairlfeet    Q^©tatta©ini  foff" 
Him'^©s4ima©Etitt  Css.pM§iI 

It  has  been  agreed  generally  by  economists  and  finan- 
ciers that  the  war  in  Europe  with  its  enormous  demands 
on  capital  woiild  cause  a  large  increase  in  the  ruling  rate 
of  interest.  This  hardly  has  been  realized  as  yet  in  the 
financial  markets  of  the  United  States,  since  the  strin- 
gency and  panic  which  prevailed  during  the  first  two  or 
three  months  of  the  war  disappeared.  On  June  29  the 
City  of  New  York  received  bids  for  a  bond  issue  of  $71,- 
000,000,  bearing  -11/2%  interest.  The  average  price  bid 
for  the  total  issue  was  101.272.  These  bids  may  be  taken 
to  represent  the  consensus  of  opinion  of  the  principal 
bankers  and  financiers  of  the  United  States  as  to  the 
market  for  capital  in  the  immediate  future.  This  rate  of 
premium  is  equivalent  to  an  interest  yield  of  4.44%.  Of 
course,  this  represents  a  radical  increase  in  the  interest 
rate  over  the  3  to  31/^  %  which  prevailed  on  high-class 
bond  issues  in  the  90's.  On  the  other  hand,  it  is  only 
a  trifling  increase,  if  any,  over  the  ruling  rates  for  capital 
which  have  prevailed  for  two  or  three  years  past.  It  is 
indeed  one  of  the  surprises  of  the  world-war  that  notwith- 
standing the  enormous  demands  upon  capital  in  Europe 
and  the  cutting  off  of  the  sources  of  capital  in  so  many 
directions  through  stagnating  biisiness  and  men  out  of 
employment,  there  is  still  a  vast  supply  of  capital  avail- 
able for  investment  in  the  United  States  so  that  the  New 
York  bond  issue  was  subscribed  three  times  over. 

It  is  to  be  hoped  in  the  interest  of  a  revival  of  engineer- 
ing enterpri.se,  which  is  so  intimately  dependent  upon  the 
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markt't  for  investment  iapit;il,  tliat  the  rate  lixetl  by  llie 
New  York  City  bond  sale  fairly  represents  what  may  be 
expected  to  prevail  for  at  least  two  or  three  years  to  come. 
It  is  a  favorable  feature  for  the  United  States  that  the 
public  here  evidently  prefers  investment  in  home  securi- 
ties to  purchases  of  the  bonds  issued  bv  the  warrinu- 
nations  of  Europe. 

Bs'E'i^adaoiia  StlocM  auadl  Wattes? 
RiglhtLs  HoS  Related 

In  one  of  the  most  interestin-i;  of  recent  public-service 
commission  decisions,  the  Kansas  board  has  decided  that 
there  can  be  no  relation  between  the  stock  of  an 
irrigation-ditch  company  and  the  water  rights  of  lands 
served.     The  case^  was  that  of  J.  B.  Hammon  vs.  Fort 

'Reported   in   full   in    "Public  Utility  Reports,"   1915   C. 


.\ubiey  Irrigation  Co.  and  involved  a  number  of  com- 
plaints on  complicated  legal  and  administrative  matters, 
out  of  which  this  one  question  stood  preeminent. 

The  Kansas  statutes  ]irovide  that  a  purchu.xer  of  water 
may  continue  to  purchase,  and  the  board  holds  that  this 
establishes  a  water  right  on  the  land  benelited  whether 
or  not  the  owner  holds  any  stock  in  the  company  supply- 
ing the  water. 

The  principle  involved  lias  a  parallel  in  the  idea, 
generally  held  to  by  public-service  commissions  all  over 
the  country,  that  stock  ownership  in  a  public-utility 
company  does  not  "'entitle  any  one  to  preferential  service 
or  rates.  All  customers  stand  on  a  par  as  customers; 
the  benefits  of  stock  ownership  come  solely  in  dividends 
and  such  rewards.  This  has  l)een  best  expounded  jjrobably 
in  the  large  number  of  telephone  cases  decided  in  the 
last  two  vears  bv  the  Illinois  and  Wisconsin  commissions. 
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Sir — The  writer  has  read  with  a  great  deal  of  interest 
several  articles  in  your  publication  relative  to  the  posi- 
tion of  the  engineer.  As  I  see  it,  one  of  the  greatest 
faults  of  the  engineer  is  that  he  relies  too  much  on 
his  technical  training,  and  confines  himself  to  an  en- 
tirely too  small  a  field,  taking  little  interest  in  the 
affairs  of  the  day  outside  of  his  own  chosen  profession 
and  not  mixing  -n-ith  clubs  and  organizations  as  other 
business  men  do. 

Surely  there  is  no  business  or  profession  which  is  more 
certainly  founded  upon  sound  business  principles  than  is 
engineering.  "Engineering  is  the  theory  of  economy" 
expressed  in  a  few  words.  No  engineering  business  can 
ever  be  truly  successful  until  it  takes  on  a  sound  busi- 
ness system.  We  have  often  heard  that  an  engineer  is 
''a  man  who  can  do  for  one  dollar  what  any  fool  can 
do  for  two."  How  can  this  be  true  unless,  in  addition 
to  technical  engineering"  knowledge,  a  man  employs  busi- 
ness methods  in  his  calculations  and  transactions? 

Most  engineers  are  inclined  to  lack  confidence  in  them- 
selves when  it  comes  to  mingling  with  men  of  affairs, 
or  else  their  outward  demeanor  does  not  show  that  this 
is  not  the  case.  We  cannot  expect  to  always  talk  '"shop," 
and  in  our  intercourse  with  men  it  is  exceedingly  im- 
portant to  our  success  that  we  be  able  to  converse  on 
other  subjects.  It  is  the  big,  broad  man  who  accom- 
plishes things  in  this  day  and  age,  and  we  must  enlarge 
our  field  and  become  conversant  with  the  events  of  the 
day. 

We  have  read  a  great  deal  of  late  in  the  engineering 
publications  on  the  subject  of  public  speaking  by  engi- 
neers. Eight  here  is  one  of  the  greatest  failings  of 
the  men  in  our  profession.  The  engineer  should  train 
himself  to  speak  in  simple,  well-selected,  plain  words, 
and  be  able  to  show  his  hearers  the  advantage  to  the 
community  at  large  of  engineering  works.  Surely  there 
is  no  other  profession  which  should  be  more  interesting 


to  the  public  than  engineering,  but  the  great  trouble  has 
lieen  that  we  have  not  been  trained  to  present  our  side 
of  the  case. 

The  engineer  should  be  versed  in  legal  procedure,  labor 
conditions,  social  problems  and  all  general  questions  of 
city,  state  and  country.  In  order  to  be  successful,  he 
must  be  able  to  express  himself  in  good,  clear,  sound 
English,  and  not  simply  sit  back  ^vith  the  air  that  "1 
am  an  engineer  and  I  can  make  no  mistakes,"  or  "voii 
must  take  my  word  for  it,  for  you  would  not  understand 
even  if  I  tried  to  explain,  because  you  have  no  techni- 
cal education." 

I  have  found  that  the  knowledge  of  legal  procedure 
relative  to  public  improvements  which  are  constructed 
from  funds  derived  from  bond  issues  or  special  assess- 
ments is  one  of  the  most  valuable  assets. 

The  writer  believes  that  technical  schools  could  not 
make  a  better  move  as  an  improvement  in  their  courses 
than  to  include  one  on  public  speaking.  If  every  student 
of  engineering  Avere  required  every  so  often  to  deliver  a 
lecture  on  his  subjects  he  would  soon  lose  his  "stage 
fright,"  and  this  training  would  be  of  incalculable  value 
ill  life  later. 

W.  L.  Beniiam. 

Oklahoma  City,  Okla..  .June  5,  191. 5. 


S^^^®§ft©d 


MalMa.s'y  TipaBjraanii^ 
Eiragiinieeips 

Sir — The  action  of  the  American  Society  of  Civil 
Engineers  of  May  19  regarding  a  reserve  corps  of  engi- 
neers and  the  editorial  on  the  same  subject  in  Engineer- 
ing News,  June  3,  191.5,  interest  me  deeply.  While  there 
is  no  doubt  that  the  United  States  would  have  the  hel]) 
of  most  engineers  in  an  emergency  I  must  approve  your 
idea  of  systematic  training. 

This  training  in  many,  or  most,  cases  would  be  more 
to  keep  the  men  in  practice  than  in  the  nature  of  original 
instruction,  since  a  very  large  proportion  of  all  engineers 
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liavp  liiul  from  two  to  I'onr  ycnrs'  iuilit;irv  iraiiiiiiu'  in 
college.  Ill  my  senior  year  at  college  the  foiii'  cadet  cap- 
tains, the  adjutniit,  the  (luartermaster  and,  1  believe,  ;i 
majority  of  the  other  cadet  officer.^  were  engineers,  li' 
this  can  be  taken  as  a  criterion — and  many  state  and 
other  universities  and  colleges  prescribe  or  permit  mili- 
tary training — there  must  be  a  very  large  number  of  engi- 
neers in  America  who  are  or  with  very  little  instruction 
would  become  thoroughly  capable  not  only  of  conducting 
engineering  operations  in  time  of  wai'  Iml  of  training  men 
in  military  science  as  well.  In  all  the  talk  about  military 
unpreparediiess  in  the  last  year  1  have  heard  no  single 
reference  to  the  quite  considerable  army  of  military  col- 
lege men  being  graduated  each  year  whose  service  can 
always  be  counted  on  in  time  of  need. 

Tlie  subject  is  so  broad  and  of  such  general  interest 
that  I  should  like  to  make  a  suggestion  relative  to  mili- 
tary preparedness,  and  supplementary  to  your  suggestion 
of  a  year's  training  for  engineers.  The  suggestion  comes 
not  alone  out  of  my  personal  feelings  in  the  matter  but 
from  long  study  and  a  continual  questioning  and  investi- 
gation of  the  sentiments  of  boys  and  young  men  wherever 
I  have  met  them.  The  suggestion  embraces,  first,  a  term 
of  enlistment  of  one  year  with  no  reserve,  but  with  extra 
pay  allowance  and  other  advantages  for  reenlistment. 
Then  the  military  training  during  this  short  term  should 
be  more  like  that  given  in  good  military  schools  but 
should  be  for  more  hours  each  day  so  that  the  recruit 
would  get  the  same  training  in  his  one  year  of  service  as 
he  would  in  two  or  three  at  college.  Besides  his  military 
training,  there  should  be  regular  courses  (say  an  hour  a 
day  at  least)  in  history  and  geography — history  as  it  is 
shown  us  in  the  biographies  of  great  men  and  stories  of 
special  determining  events  in  the  world's  and  our  national 
life,  and  geography  more  like  that  taught  by  the  National 
Geographic  Society. 

There  should  be -schools  for  mechanical  or  trade  instruc- 
tions so  that  every  soldier  could  be  taught  the  rudiments 
at  least  of  manual  training  and  the  operation  and  care 
of  the  more  common  machines.  Fullest  provision  should 
he  made  for  play — baseball,  football,  swimming,  bowling 
and  all  other  games  recpiiring  strength  or  skill.  The 
harder  the  average  American  works  the  hardci-  he  wants 
to  play. 

Each  year  some  great  military  campaign  should  lie 
conducted  in  which  a  tyjiical  military  engineering  work 
would  be  done  in  fact  or  in  outline,  hut  preferably  in 
fact,  for  men  like  best  to  work  to  some  definite  purpose 
and  will  work  better  if  they  feel  their  work  is  to  endure. 
The  officers  of  this  great  army  (for  T  hnw  no  doubt  a 
great  army  would  soon  be  created,  and  I  would  place  the 
maximum  limit  high)  would  be  the  engineers  whom  you 
suggest  training.  Sonic  of  the  engineer  officers  as  well 
as  some  of  the  enlisted  men  would  find  the  life  and  work 
to  their  liking,  and  sufficient  olHccrs  for  the  higher  ranks 
and  men  for  tlie  more  important  nunconimissioned  posts 
would  be  found.  .Vo  reserve  corps  of  cither  would  be 
necessary  if  the  training  and  instruction  were  kept  on 
the  high  plane  of  idealism  where  they  belong. 

For  second  and  succeeding  term  men  the  courses  of 
instruction  should  be  advanced  so  that  a  young  man  could 
spend  three  or  even  four  years  in  the  army  and  feel  that 
his  time  had  been  ])rofitably  spent.  In  a  word,  make  army 
life  such  that  any  young  man  could  be  proud  to  be  a 
.soldier  and  so  that  he  leaves  the  service  better  in  every 


way  than  he  entered  it — a  better  employee,  a  better  asso- 
ciate, a  lietter  man. 

G.  H.  Bayles. 
Atlanta,  (ia.,  June  n.  lyi.j. 


Sir — The  Joint  Committee  on  Classification  of  Techni- 
cal Literature  is  extremely  desirous  of  obtaining  the  assist- 
ance of  your  readers  in  making  a  collection  of  classi- 
fications of  applied  science  that  have  been  developed 
independently  in  the  offices  of  manufacturing  plants  or 
engineering  firms,  especially  those  that  exist  in  manu- 
script form  and  have  been  used  for  filing  or  indexing  data. 

The  committee  would  especially  like  to  have  copies  of 
any  extensions  of  present  systems  to  co\er  any  special 
industry  or  branch  of  engineering  not  now  fully  covered 
by  the  pulilished  classifications. 

\V.   P.    CUTTEK, 

Secretary  of  Committee. 
■>U  AVesl  ;i!)th  St.    Xew  York  Citv,  June  21.  1915. 
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Sir — 1  read  with  interest  the  article  in  Engineering 
Newg,  June  10,  entitled  "Topographic  Surveys  for  Log- 
ging Operations,"  by  Earl  A.  Marshall,  of  Portland,  Ore. 

It  seems  to  be  Mr.  Marshall's  opinion  that  the  "North- 
west" consists  of  Washington  and  Oregon,  and  his  article 
would  leave  the  impression  that  the  methods  of  making 
to])ographic  surveys  over  the  entire  Northwest  are  as 
described  in  his  article.  1  call  your  attention  to  the  fact 
that  the  "aneroid  method"  has  been  discarded  for  several 
years  oxer  a  large^^jortion  of  the  country  generally  as- 
sumed to  be  the  Northwest. 

\\'hen  District  No.  1  of  the  United  States  Forest  Serv- 
ice first  began  to  make  surveys  for  timber  sales,  land 
exchanges,  etc.,  it  was  found  necessary  to  devise  some 
method  of  making  intensive  surveys  of  rough  country  that 
would  be  lioth  economical  and  accurate;  the  aneroid 
liaronu'tcr  nicthod  for  determining  levels  was  given  a  trial, 
but  on  account  of  the  aneroid's  well-known  eccentricities, 
"was  soon  discarded.  Since  that  time  the  Abney  level 
method  has  come  into  general  use,  and  the  results  of  sur- 
veys made  by  this  method  have  been  marvelous. 

Mr.  Marshall  states  that  the  cost  of  making  the  aneroid 
surveys  runs  20  to  35c.  per  acre;  by  the  Abney  method 
the  cost  is  from  8  to  10c.  He  says,  "In  leveling  over 
these  lines  an  error  of  several  feet  in  a  mile  is  of  no  con- 
se(pience,  as  the  elevations  are  to  be  used  only  to  set 
aneroid  barometers  from." 

Well,  for  heaven's  sake,  what  is  the  use  of  spending  20 
to  35c.  per  acre  if  errors  of  several  feet  to  the  mile  are  of 
no  consequence?  With  the  Abney  method,  if  a  man  does 
not  check  within  4  ft.  to  the  mile,  he  does  the  work  over. 
Further,  he  says,  "the  draftsman  adjusts  the  closing  error, 
usually  marks  the  adjusted  elevations  on  the  map,  inter- 
polates for  the  contours." 

This  remark  alone  would  justify  us  in  using  the  Abney 
in  preference  to  the  aneroid,  for  in  the  former  method 
there  are  absolutely  no  adjustments  to  make,  no  juggling 
of  contours  and  consequent  loss  of  topographic  detail. 
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'I'lii'  Aliiu'v  nii'tliod  is  not  an  experiment,  but  has  |)ass('(l 
througii  several  snccessful  seasons,  and  is  provinjj  its 
superiority  every  year;  tlie  writer  had  the  privilejrc  of 
assistino-  in  tlie  design  of  the  special  Abney  level  used  for 
this  piir])ose,  and  partieijiating-  in  the  first  trials  made 
with  the  instrnnient  under  the  direction  of  R.  V.  Rey- 
nolds, of  the  otTice  of  Entry  Surveys,  Washington,  U.  ('. 
This  method  has  been  the  method  of  topographic  mapping 
taught  in  the  Montana  University  Forest  School  for  some 
time,  and  our  boys  arc  in  demand  with  the  Forest  Service 
Mild  lumlicr  comiiaiiics  for  this  sort  of  work. 

. I  AMES  II.   RoNNEU, 

I'rofcssor  (if  Forest  Engineering, 

University  of  ^lontana. 
Missoula,  Mont.,  dune  17,  I!)!.'). 

I  Professor  Bonner  has  promised  to  cont  ributc  an  article 
describing  the   Abney  level   method    in    detail. —  Editor.] 


Sir — In  your  issue  of  .June  "21,  li)15,  p.  124G,  I  note 
tliat  a  report  has  been  made  by  I.  S.  Osborne  and  others 
on  the  elimination  of  odors  in  the  garbage-reductiou  works 
at  Barren  Island,  New  York  City. 

We  have  had  the  best  of  success  at  Schenectady  by  ex- 
hausting the  steam  from  our  digesters  into  a  separate  tank 
which  has  no  connection  with  any  other  part  of  the  plant. 
In  this  tank  there  is  running  water  in  a  compartment 
about  3  ft.  deep,  into  which  the  steam  is  condensed  and 
then  discharged  into  our  sewers.  With  our  plant  operat- 
ing at  full  capacity,  we  have  not  been  troubled  with  odors 
since  the  installation  of  this  system,  at  a  distance  of  more 
than  100  to  250  ft.  from  the  plant.  The  leakage  which 
caiises  these  odors  is  now  known  and  will  be  overcome  in 
the  near  future. 

The  other  fault  we  had  was  the  odor  arising  from  the 
drier,  which  being  improperly  constructed  did  not  allow 
us  to  pass  the  air  and  vapor  from  the  drier  over  our  fires. 
I  removed  the  pipes  that  were  supposed  to  eliminate  the 
vapor  passing  through  the  scrubber.  Behind  these  pipes  I 
erected  two  eliminators,  which  catch  all  the  water  forced 
against  them  by  a  blower.  The  air  is  dry  after  passing 
through  the  eliminators  and  is  then  ])assed  through  the 
fires,  where  all   remaining  odors  arc  destroyed. 

\\'.  W.  Ctiadsey, 
Deputy  Commissioner  of  Public  Works. 

Schenectadv,  N.  y!,  dulv  1,  1915. 


_  Kiiimlb®dl5rini©Eiifi  of  FIEes  iira 
(CoKacs'ell®  Pneir'S 

Sir — I  have  read  with  interest  the  editorial  entitled 
"Long  Foundation  Piles"  in  the  issue  of  June  2-1,  in  refer- 
ence particularly  to  the  Columbia  River  Bridge  and 
remarking  upon  the  pier  design. 

The  type  of  pier  discussed,  involving  piles  extending 
considerable  distances  into  the  concrete  bases,  was  u.sed 
both  for  the  Hawthorne  Ave.  bridge  over  the  Willamette 
River  at  Portland,  Ore.  {Engineering  News,  Mar.  U, 
1 !» 1 1  ) ,  and  for  the  City  Waterway  bridge  at  Tacoma, 
A\ash.  {Engineering  News,  May  15,  1913),  both  de- 
signed liy  my  firm  and  involving  piers  of  large  dimen- 
sions.   About  two  rears  ago  in  the  office  of  William  Hood, 


(bief  Engineer  of  the  Southern  Pacific  Co.,  the  writer 
prepared  estimates  for  the  Coos  Bay  i)ridgc  rcferreil  to 
and  for  certain  other  bridges,  and  ))roposed  to  Mr.  Flood 
the  tise  of  tiiis  type  of  pier,  iiasing  the  recommendation 
largely  upon  the  experiences  with  the  large  piers  of  the 
Hawthorne  Ave.  bridge. 

In  one  pier  of  the  Hawthorne  Ave.  bridge,  in  which  the 
total  ba.se  height  was  50  ft.,  the  piles  extended  into  the 
base  about  44  ft.  The  ba.se  is  23  ft.  wide  by  47  ft.  long 
and  contains  105  piles  spaced  about  3  ft.  centers.  The 
concrete  placed  under  water  was  deposited  through  a 
frcmio  consisting  of  a  10-in.  wrought-iron  pipe  equipped 
at  the  top  with  a  hopper  of  about  2  cu.yd.  capacity.  This 
tremie  pipe  was  70  ft.  long  and  was  supported  by  a  spe- 
cial derrick,  held  vertically  between  the  piles,  so  that  it 
could  be  rai.sed  and  lowered  at  will.  After  the  first  charge 
of  concrete  was  jjlaced,  the  lower  end  of  the  tremie  was 
continually  immersed  in  soft  concrete  and  the  full  length 
of  the  pipe  was  kept  continually  lillcd  with  concrete.  The 
hoi)per  was  filled  with  successive  batrhes  and  the  tremie 
lifted  slightly  after  each  filling  until  the  jiressure  was 
sufficient  to  force  the  concrete  out  at  the  lower  end  of  the 
])ipe,  and  as  the  hopper  was  nearly  emptied  the  tremie 
would  be  lowered  and  the  flow  of  concrete  sto])))ed. 

The  concrete  was  mixed  very  wet,  with  as  much  water 
as  the  mixers  could  hold,  and  about  IflOO  cu.yd.  was  de- 
posited without  stopping.  After  pumping  out  the  crib, 
the  surface  of  the  concrete  was  found  to  be  very  hard  and 
dense.  The  tremie  was  placed  only  at  the  center  of  the 
pier  and  the  concrete  distributed  it.self  so  thoroughly  that 
the  elevation  of  its  surface  at  the  extreme  corner  was  onlv 
about  2  ft.  lower  than  at  the  tremie.  During  the  dejjosit- 
ing  of  concrete  in  this  manner,  the  water  contained  in  the 
crib  was  not  discolored  by  laitance. 

AVith  such  equipment,  therefore,  the  depositing  of  the 
concrete  in  the  bases  is  not  exceedingly  difficult,  but  goes 
forward  very  readily.  The  concrete  placed  above  water 
can  be  deposited  without  any  particular  inconvenience,  as 
it  is  usual  to  deposit  concrete  under  water  up  to  within 
about  2  ft.  of  the  cutoff  of  the  piles.  The  piers  of  the 
bridge  over  the  Fraser  River,  at  New  Westminster,  are 
somewhat  similar  in  character,  but  it  is  believed  that 
those  of  the  Hawthorne  Ave.  Bridge,  Portland,  Ore.,  are 
the  first  notably  large  piers  constructed  in  this  manner 
on  the  West  Coast. 

In  connection  with  the  long  timbers,  the  writer  was 
interested  in  an  order  placed  for  the  gins  for  a  piledriver 
90  ft.  high  built  for  the  Hawthorne  Ave.  piers.  The  gins 
were  single  6xl2-in.  sticks,  and  a  casual  request  from 
the  contractor  to  a  sawmill  not  far  above  the  bridge  site 
for  ''a  couple  of  6xl2-in.  sticks  cut  from  the  longest  log 
lying  around  convenient"  brought  to  the  bridge  site 
within  an  hour  two  pieces  6x12  in.,  110  ft.  long,  so  that 
20  ft.  was  cut  off  from  each  to  make  the  gins.  For  the 
timber  approaches  of  the  same  bridge  joists  16x20  in. 
30  ft.  long  were  required,  and  the  mill  .sought  permission 
to  deliver  them  40  ft.  long  instead,  because  of  the  annoy- 
ance it  caused  in  the  yard  to  saw  them  in  two.  The  longer 
sticks  were  accepted  without  jirejuilice. 

E.  E.  HowAiiD. 

Kansas  Citv,  Mo.,  .hine  2S.   1!)15. 


V.  S.  Rerlnmation  Projects  produced  crops  v.ilued  at  $16.- 
473,000  in  1914,  according  to  .-in  estimate  published  in  the 
"lieclamation  Record"  for  July.  The  estimate  is  based  on 
careful   returns  obtained   from  all  the  projects. 
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By   T.  Chalkley  Hatton* 


^i'i\'OPSIS — Tests  of  this  new  proposed  method 
of  sewage  treatment  on  a  more  extensive  scale 
than  has  heretofore  been  reported  are  described  and 
the  results  summarized.  Glass  tubes,  two  small 
glass-window  tanks,  a  large  fill-and-draw  tank  and 
a  coniinuous-floiv  tank  of  the  same  size  are  in- 
cluded in  the  studies  which  are  being  made  at  the 
Milwaukee  seivage-testing  station.  Methods  of  air 
diffusion,  volume  and  time  of  air  application  and 
careful  cost  records  are  features  of  the  crpcri- 
ments. 

For  the  purpose  of  comprehensively  replying  to  the 
very  many  inquiries  received  from  engineers  throughout 
tlie  country  interested  in  the  new  process  of  treating 
sewage  by  means  of  "activated  sludge,"  the  writer  ventures 
to  report  the  results  obtained  thus  far  in  carrying  out 
the  process  at  the  ililwaukee  sewage-testing  station, 
which  is  being  operated  under  his  direction. 

In  submitting  the  information  contained  herein  the 
■writer  desires  to  state  most  emphatically  that  he  has 
drawn  no  final  conclusions  as  to  the  iiltimate  applicability 
of  this  process  for  the  disposal  of  the  sewage  of 
Milwaukee,  as  there  are  many  features  yet  to  be  studied 
before  such  conclusions  would  be  warranted.  But  the 
results  obtained  have  given  sufficient  promise  to  be  help- 
ful to  those  carrying  out  similar  investigations  and  to 
other  engineers  engaged  in  sewage-di.sposal  studies. 

The  purpose  of  investigating  the  activated-sludge 
process  was  to  determine  the  following  points,  and  the 
experiments  so  far  undertaken  lead  to  that  end: 

1.  SEWAGE   EFFLUENT 
fa)   Reduction  of  suspended  matters  during  various  deten- 
tion periods.  .  .  .    , 

(b)  Reduction   of  organic  nitrogen    during   various   periods 

of  aeration. 

(c)  Clarification   of  liquor   per  hour   aerated. 

(d)  Removal   of  bacteria  per  hour  aerated. 

(e)  Volume  of  air  and  pressures  necessary  to  effect  the 
different   degrees   of  purification. 

(f)  Economic  depth   of  liquor  in  tank. 

(g)  Economic  method  of  applying  air. 

(h)  Cost  of  producing  effluent  at  different  degrees  of  puri- 
fication. 

(i)   Effect  of  temperature  on  the  process. 


2.   SLUDGE 

(a)  Proportion    of   sludge   to  liquor   required   to   effect    dif- 
ferent  degrees  of  purification. 

(b)  Character   of   activated    sludge. 

(c)  Time  and  air  required  to  produce  activated   sludge. 

(d)  Volume  of  sludge  produced  per  1,000,000  gal.  of  liquor 
treated. 

(e)  Best    method    of   maintaining   necessary   proportion    of 
activated  sludge  in  aerating  tanks. 

(f)  Moisture  content  of  wet  sludge  produced  from  aerating 
tank. 

(g)  Length  of  time  tank  sludge  will  keep  without  serious 
putrefaction. 

(h)   Value  of  sludge  as  a  fertilizer. 

(i)   Dewatering  of  sludge. 

(j)   Final   disposition   of  sludge. 

(k)   Cost  of  disposing  of  sludge. 

(1)   Effect   of  temperature   on   sludge. 

•Chief  Engineer  Sewerage  Commission,   Milwaukee,  Wis. 


3.   CHARACTER    OF    TANKS 

(a)  Fill-and-draw  process. 

(b)  Continuous-flow    process. 

(c)  Combination   of   both   processes. 

APPAKATU.S    U.SED 

On  Mar.  6,  191.5,  a  laboratory  test  was  begun  particu- 
larly to  try  out  the  best  method  of  applying  air  prior  to 
building  a  working  tank.  The  apparatus  for  making 
this  test  consisted  of  two  glass  tubes  5  ft.  long  and 
l/jj  in.  internal  diameter,  set  vertically.  In  the  bottom 
of  one  tube  a  "filtros"  plate  was  inserted. 

Filtros  is  composed  of  quartz  sand  and  some  cementing 
agent  combined  under  high  temperature.  It  may  be 
made  of  any  required  porosity  by  varying  the  fineness  or 
coarseness  of  the  sand.  It  is  manufactured  by  the 
General  Filtration  Co.,  of  Eochester,  N.  Y.,  and  was  fur- 
nished to  Milwaukee  in  plates  13  in.  square  by  II/2  in. 
thick. 

In  the  bottom  of  the  filtros  plate  a  small  glass  tube 
was  inserted  through  which  the  air  is  delivered  to  the 
bottom  of  the  plate.  This  diffuses  the  air  as  it  comes  in 
contact  with  the  sewage  with  which  the  larger  tube  is 
filled. 

The  second  glass  tube  was  plugged  at  the  bottom  and 
a  small  inner  glass  tube  was  inserted,  with  its  open  end 
terminating  near  the  top  of  the  plug.  The  air  is  dis- 
charged through  this  orifice  into  the  sewage  near  the 
bottom,  rising  uj)  through  the  larger  tube  in  the  form 
of  bubbles,  and  thus  keejjing  the  entire  body  of  the 
liquor  agitated. 

These  tubes  have  been  in  fairly  constant  operation  up 
to  date.  Some  representative  results  obtained  therefrom 
are  noted  at  the  beginning  of  Table  1.  No  attempt  was 
made  to  measure  the  air  used  to  obtain  these  results. 

On  May  8,  1915,  two  insiJection  tanks  were  placed  in 
operation.  These  tanks,  made  of  wood,  were  10  ft.  high, 
5  ft.  wide,  and  1  ft.  between  sides,  the  bottom  sloping  to 
a  12-in.  square  in  the  center.  On  each  side  glass  plates 
were  inserted  at  various  depths  to  permit  observations  to 
be  made  of  the  interior. 

In  the  bottom  of  one  tank  a  filtros  plate  was  inserted, 
12  in.  square  by  IV2  iu-  thick,  and  a  i/4-in.  air  pipe  was 
attached  to  the  cast-iron  frame  in  which  the  plate  was 
set. 

In  the  other  tank  a  i/o-in.  pipe  was  placed  in  the  center, 
terminating  in  an  ojien  end  within  3  in.  of  the  bottom 
of  the  tank. 

ileters,  U  mercurj^  tubes  and  valves  were  attached  to 
each  air  feed  to  determine  and  regulate  the  air  pressure 
and  volume. 

These  inspection  tanks  were  installed  for  the  purpose 
of  investigating  the  process  under  high  and  low  tempera- 
tures, the  economic  method  of  applying  air,  the  volume 
and  air  pressure  required,  the  sludge  characteristics  and 
the  period  of  sedimentation ;  also,  the  most  economic 
depth  of  liquor  to  be  maintained. 

The  results  are  shown  in  Table  1,  under  "Glass-Window 
Tanks."     The   workmen   about   the   plant   have   dubbed 
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tlieni  the  Aniiotte  Kolleriimii  tanks  because  they  resemble 
somewhat  the  tanks  used  by  the  famous  swimmer. 

On  Mar.  2(1,  11)15,  the  Fowler  tank  was  plaecd  in 
operation.  This  tank  is  so  named  because  it  was  designed 
by  Dr.  Gilbert  J.  Fowler,  of  Manchester,  England,  who 
is  advising  with  the  writer  in  investigating  this  process. 


the  bottom  of  each  frame.  Since  this  has  been  done 
there  has  been  less  trouble  with  entrained  air. 

Hebuilding  the  bottom  of  this  tank  put  it  out  of  com- 
mission from  Apr.  14  until  Jlay  (!,  1915,  from  which 
date  it  has  been  in  continuous  operation. 

The  air  delivered  to  {\u>  tank  is  measured  through  a 


This  tank  is  made  of  wood,  33  ft.  long,  IQi/o  ft.  wide  and      Vcnturi  meter  and  recorded  by  a  manometer  furnished 
10  ft.  clear  depth.  by  the  Builders  Iron   Foundry.     The  air  for  the  plant 

Fig.   1    shows  how  the    Fowler  tank   was  constructed,      is    furnished    by   a   Connersville    positive   blower   of   the 
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pended   Ammo- 
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■ Nitrogen  As  - 
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-Scwr 
20°C. 


37»C.       20''C.       37°C.       20°C.      37"'C. 


RESI.U.T.S  OF  ACTIVATED-SLUDGE  EXPEUIMENTS  IN'  GLASS  TlllES  A.\D  SMALL  TANKS  AT  MILWACKEE.  WIS. 

(Parts  per  Million) 

—  Filtros  Diffusion  ^  — Air-Jet  Didusion —    Number  of  Bacteria  per  c.c. 

'— -.Nitrogen  As .  . Nitrogen  As ■ Sewage ■  • Filttos ■ Air  Jet- 

.^•^        „.  ^"™' 

Ni-       Ni-     Ammo-     Ni-       Ni-     Ammo-     Ni-       Ni- 

tntc     trate        nia         triu^     trate        nia         trite     trate 

Glass  Tubes  in  I/iboratorv  (1000  C.c.  Samples) 

0.08     0.06        

7.0         3.75     2.40         7.5       1.94       iisO 

0.6         1.50     6  40         4.0       1.10       3.80 

Trace     0.40    8.80         1.6       1.00      4.80 

Trace      0.10     9.12      Trace      0.95       4.80 

Trace      0.17  10.40      Trace      0.76     11.20 

Small  Glass-Window  Tanks  (Kellermans)  Outdoors* 
0.24     0.40 


26S 
Total 
Solids 

1247 


16.0 


24 


257 
Total 
Solids 


8.6 
7.1 
1.0 


of  sludge,  per  cent 27 

54  55  0  255  9.6       0.45     2.00 

2        Total        5.0         1 

4        Solids        2  5         1 

1.0         1 


^'olume  of  sludge,  percent. 


46 
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0.42     1.60 


4.0  0.9 
2  4  0.9 
Trace    0.8 
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.30 


3.8 
14.0 
32.0 


12  S 
14.4 
16.8 


3.8 
12.0 
13.6 


12.6 
11.1 
2.0 


6.6 
4  0 
3.0 


6.6 
5.0 
3.4 


272         11  6       0.33     1.00 

1  Total         7.1         0.08       4.0 

2  S(  lids         6.6  0.05       4.2 

3  114S  61         0.16       6.4 

4  4.5         0.15       8.0 

Volume  of  sludge,  per  cent 18  .... 

'  The  air  was  applied  to  these  tanks  at  an  average  rate  of  J  cu.ft.  per  sq.ft.  of  surface  a 
3  applied  at  following  pressures  in  lb.  per  sq.in.;  filtros,  3.t5:  air  jet,  3.2 
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6.0 
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2.2 
1.3 
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0.20 
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0.20 


3.8 
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763,000     44,000 


6.700      1.800      10,700      SiSOO 

....    Volume  of  water,  gal 124     124 

430,000     50,000     

10   t        59,000      5,000 

14  4        80,000      4.000 

19.2        41,000       1,000 

Volume  of  water,  gal 124      

l,35O,CC0    120,000     

4.0        

8.0        

9  0        34,200      3,700      32,000 

Volume  of  water,  gal 124     124 

1,070.000     80,000     

2  2        74,000      6,000    13.5.000    12,000 

2  4        61,000      5,0(K)      67,000      8,000 

4.4        96,000      9,000      33,000      1,000 

5.2        42,000      2,000      26,000      1,000 

Volume  of  water,  gal 124   124 

r  at  a  rate  of  005,000  cu.ft.  per  1.000,000    gal.    per    lir.    of 


52,000  5,000 
68,000  1 ,0J0 
11,000      1,000 
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TABLE  2.     .\CTIV.\TED-SLUDGE  RESULTS  IN  FOWLER  TANKS  AT  MILWAUKEE,  WIS.< 
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June     2 . 


Temperature,    Aera- 
Deg.   F.,  tion, 

.\ir       Sewage    Hr. 


Sus- 
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Matter 

129 
Total 
Solids 
1125 


Total 

SoUds 

957 

in 

Total 

Solids 

954 

'223 
Total 

1026 


trite 
0  60 


Ni- 
trate 
1.50 


(Parts  per  Million) 

Fowler  Supernatant  Liquor — 

-Nitrogen  As ■ 

ree  Sus-        Pu- 

mo-      Ni-      Ni-     pended   tresci- 
ia        trite    trate    Matter    bility 


14.6        0.43     0.60 


16  0        0.42     0.60 


S.I        0.85     0.60 


16  7 
17.2 
18.7 
16  2 


15  0 
17.5 
18.5 
9.6 
10,1 
10.1 
10.1 
10.1 


1  .50 
1.30 
1    10 


0.90 
0.90 
0.90 
1.00 


0.70 
0.70 
0.38 
0.43 
0.43 
0  43 
0  43 


0  30 
0.30 
0  30 
0.30 

0^40 
0  67 
0.72 
0.64 


0.50 
0.36 
0.70 
0.80 
0.80 
0.70 
0.70 


— Raw  Sewage . 


20''C.         37''C. 
2,000.000      230,000 


Number  of  Bacteria  per  c.c. 


31,000 
19,000 
2,000 


1,230,000      240,000 


120 
120 
120 


2,180,000      150,000 

Slight     

siigiit  1,000,666    110,060 


137,000 
51.000 
46,000 
31,000 

i.35,606 
110.000 
170,0(X) 
73,000 

780,000 
760,000 
110.000 
34,000 


Fats 


Date  Specific 

1915  Gravity  Moisture 

June  2 1.014  97.7 

June  9 1.008  97.8  2  16  0.70  1.46  0.13 

*  The  volume  of  sewage  treated  in  the  Fowler  tank  is  about  15.850  gal.  pel  filling,  or  (>3,400  gal.  pel  day. 
min.  for  4  hr.,  or  at  a  rate  of  284,000  cu.ft.  of  air  per  1,000,000  gal.  per  hr.,  at  a  pressure  of  about  4i  lb.  per  sq.i 


Analyses  of  Sludge  from  the  Fowler  Tank 

Per  Cent,  of 

Mineral  Organic 

Solids  Matter  Matter 

2  28  0.60  1.62 

2   16  0.70  1.46 


Volume  ot 

Sludge  in 

37''C.     Tank,  % 

"2,666        9 
1,000 
1,000 


12,000 
5,000 
1,000 
1,000 

11,000 
8,0(X) 

12,000 
5.000 

6,000 
5,000 
1,000 
1,000 


1.63  0.33 

1.71  0.00 

was  applied  at  the  rate  of    \ 


Parts  per  Million . 

Oxygen  Total 

Consumed        Nitrogen 

5,760  1.920 

4,000  1,600 

per   sq.ft.    per 


Filtros  plates  were  used  as  air  diffusers.  These  were  built 
into  a  concrete  channel ;  but  this  method  was  found 
unsatisfactory  because  the  cinders  under  the  concrete 
contained  the  air  after  the  pressure  was  shut  off  and, 
during  the  sedimentation  period,  when  it  is  necessary 
to  maintain  the  liquor  as  quiet  as  possible,  this 
entrained  air  persisted  in  rising  to  the  surface  and  keep- 
ing the  liquid  considerably  disturbed.  To  overcome  this 
the  plates  were  placed  in  cast-iron  frames,  a^?  shown  in 
detail  in  Fig.  1,  and  a  i/4-in.  air  pipe  was  tapped  into 


Boston  type,  operating  to   5   lb.   pressure  and   actuated 
by  a  d.-c.  motor. 

Operation  of  the  Experimental  Units 

The  laboratory  test  tubes  have  been  operated  vmder 
varied  conditions  for  the  purpose  of  observing  the 
characteristics  of  the  process,  and  many  interesting  re- 
sults have  been  obtained  which  have  guided  the  operations 
in  the  other  tanks.  The  record  at  the  top  of  Table  1 
represents   the   nitrogen   cycle   obtained    with   activated 
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sludge,  altliough  20  to  30  parts  of  nitrogen  as  nitrates 
liave  been  frequently  obtained  with  21-hr.  aeration. 

When  the  two  Kellerniaii  tanks  were  placed  in 
operation  on  May  8,  25  per  cent,  of  their  capacity  was 
filled  with  sludge  which  had  been  artificially  aerated  for 
several  days,  although  the  nitrogen  cycle  was  not  com- 
plete. For  several  days  thereafter  fresh  sew'age  was 
added,  then  aerated  for  12  to  24  hr.,  allowed  to  settle, 
and  the  clarified  liquor  run  off.  This  process  was  re- 
peated until  the  drawn-off  liquor  was  limpid  in  appearance 
and  the  organic  nitrogen  had  been  re- 
duced to  nitrates;  what  remained  was 
the  true  "activated  sludge."'  After 
this  the  tanks  were  operated  on  4-  and 
6-hr.  cycles — that  is,  their  contents 
were  aerated  for  4  and  6  hr.,  settled  for 
y.^  hr.  and  then  the  supernatant  liquor 
was  drawn  off  and  the  tank  refilled  in 
another  li/^  hr. 

The  Fowler  tank  has  been  oper- 
ated since  May  6  on  a  6-hr.  cycle — 
that  is,  4  hr.  aeration,  %  hr.  settling 
and  \y.2  hr.  drawing  and  filling.  A 
small  volume  of  aerated  sludge  was 
placed  in  the  tank  when  starting,  but 
through  a  break  in  the  connection  of 
th?  draw-off  pipe  most  of  this  was  lost. 
However,  since  May  6  we  have  been 
trying  to  build  up  the  volume  of  sludge 
so  as  to  obtain  25  per  cent,  of  sludge 
to  75  per  cent,  of  liquor,  but  after  46 
days  we  accumulated  only  13  per  cent., 
during  which  time  we  treated  2,760,- 
000  gal.  of  sewage.    Pleasuring  the  vol-  ^^'^-  ^ 

ume  of  sludge  after  I/2  hr.  of  settle- 
ment, we  accumulated  a])proxiinately  5  cu.yd.  per  1,000,- 
000  gal.,  giving  98  per  cent,  moisture  when  drawn. 

Remakks  ox  the  Eesult-s  Obtained 

Attention  is  called  to  the  difference  in  volume  of  air 
used  per  1,000,000  gal.  of  sewage  treated  in  the  small 
glass-window   tanks,  as  shown  by   Table  1,  and  in  the 

TABLE  3.     BACTERIA  IN  MILWAUKEE  ACTIVATED-SLUDGE  TANK 
DURING   DIFFERENT  PERIODS   OF   AERATION* 

Percent- 


being  treated  in  the  Fowler  tank.  Whether  this  increased 
air  is  the  agent  by  which  the  effluent  from  the  glass- 
window  tanks  is  brought  up  to  a  higher  standard  than 
the  effluent  from  the  Fowler  tank  is  uncertain;  but  the 
writer  is  of  the  opinion  that  it  had  very  little  effect,  and 
that  the  higher  standard  is  due  to  the  presence  of  a 
sufficient  volume  of  good  activated  sludge,  which  is  not 
yet  present  in  the  Fowler  tank. 

In   studying  the   results  sho\\m   in   the  accompanying 
tables  it  must  be  borne  in  mind  that  the  process  is  quite 
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hr.    aera- 
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End  of  3} 
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End  of  i\ 
hr.  aera- 
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Shidf^e  after 
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ment  


Total 

Red 

Colonies 


age  of  Percentage 

Removal  of  Removal 

of  Total  of   Bod_\' 

Bacteria  Bacti-ria 


1,580,000 
■    240.000 


1150,000 
2.5,000 


3:00  p.i 


4:00  p.r 


4:00  p.m. 14,490,000 
*  This  record  was  made  May  2S,  191 
of  activated  sludge,  on  coarse-screened 
dviring  the  24  hr. 


1,380,000  370,000 
when  the  tank  cc 
■wage  of  the  stroi! 


Fowler  tank,  as  shown  by  Table  2.  The  cause  of  the 
excess  in  the  former  is  that  only  124  gal.  of  raw  sewage 
was  being  added  during  each  run,  whereas  255  gal.  should 
have  been  added  to  correspond  with  the  same  proportion 


Sec+ion    A-A  Sec+ion    B-B 

ACTIVATED  SLUDGE  TANK  AT  MILWAUKEE — 
FILL-AND-DRAW    PLAN 

different  from  the  aerating  processes  which  have  been 
investigated  from  time  to  time  for  a  generation,  in  which 
air  was  used  as  an  oxidizer  and  to  separate  the  colloids 
by  agitation  or  "scrubbing,"  leaving  the  colloids  to  pass 
off  with  the  aerated  liquor  and  again  combine  as  soon 
as  agitation  was  over.  In  the  activated-sludge  process 
these  colloids  combine  with  the  sludge  intimately  mingled 
with  and  at  the  same  time  separated  from  the  liquor, 
and  which  contains  a  mass  of  nitrifying  organisms  ab- 
.sorbing  the  organic  nitrogen  in  the  sewage. 

This  is  well  brought  out  by  two  facts.  Table  3  shows 
1,580,000  bacteria  per  cc.  in  the  raw  liquor.  After  41/4 
iir.  aeration  these  had  been  reduced  in  the  effluent  to 
SOOO,  or  99  per  cent.,  whereas  the  sludge,  after  30  min. 
settlement,  contained  14,490,000  bacteria  per  c.c.  The 
small  glass-window  tanks  which  had  been  operating  with 
from  25  to  30  per  cent,  of  activated  sludge  have  largely 
reduced  the  organic  nitrogen  to  mineral  nitrogen,  whereas 
the  Fowler  tank,  which  has  been  operating  with  from  6 
t(i  13  per  cent,  of  sludge,  not  completely  activated,  has 
sliowii  very  little,  if  any,  reduction  of  the  organic 
nitrogen.  That  is.  the  sludge  plays  a  most  important 
])art  in  the  process,  and  to  do  its  best  it  must  be  thorough- 
ly activated.  Whether  it  is  necessary  to  have  a  volume 
of  sludge  equal  to  25  per  cent,  of  the  volume  of  liquor  is 
a  point  yet  to  be  determined,  but  from  the  results  shown 
by  Tables  2  and  3  this  does  not  seem  to  be  necessary  in 
order  to  get  sterilized,  stable  liquor  with  4-hr.  aeration. 
This  question  will  be  better  answered  when  results  from 
the  continuous-flow  tank  have  been  obtained,  but  it  is 
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diR'  wliicli  must  be  solved,  as  it  ilfiiircs  jri-catly  in  tliu 
rapacity   of   tanics   necessai-y. 

Sullicieiit  iiil'onuation  has  not  yet  been  jjathorecl  to 
indicate  what  etTcct  low  temperature  will  iiave  on  the 
process.  The  ^lilwaukeo  sewage  effluents  I'roni  tlie 
sprinkling  filters  at  the  testing  station  reached  a  temper- 
ature of  42  deg.  F.  during  the  past  winter.  The  small 
glass-window  tanks  were  started  on  July  (>,  I'Jl.'),  on 
a  series  of  tests  to  denote  temperature  effects,  by  keeping 
the  temperature  of  the  liquor  in  the  tanks  from  10  to 
.-)()  (leg.   V. 

Few  investigations  have  been  made  of  the  sludge 
because  we  have  been  unable  so  far  to  build  up  enough 

Box  jnUeac/ 
/^ouse 


Seo+ion     A-A 
CONTINUOUS-PLOW     ACTIVATED-.SLUDGE 


without  robbing  the  tanks.  The  laboratory  tests  show  a 
sludge  which  differs  materially  from  either  Emscher-tank 
or  septic-tank  sludge.  It  is  not  gaseous,  like  the  former, 
nor  does  it  retain  its  moisture,  like  the  latter.  It  is 
granular  in  appearance,  settles  to  the  bottom,  the  clarified 
liquor  coming  to  the  surface  quickly.  That  is,  in  four 
hours  a  sludge  containing  !)S  per  cent,  moisture  is  reduced 
to  from  7.5  to  80  per  cent,  of  its  volume,  containing  about 
75  per  cent,  of  moisture.  The  liquid  separates  from  the 
sludge  so  quickly  and  effectually  that  there  need  be 
but  little  difficulty  in  drawing  it  off  from  a  sludge  tank 
and  dewatering  from  the  surface  as  well  as  from  the 
I'ottoni.  The  sludge  gives  off  no  odor  when  fresh;  after 
being  retained  in  open  bottles  for  several  days  it  turns 
from  a  medium  brown  to  black  and  putrifies.  There  is 
no  odor  about  the  tanks  while  the  sewage  is  being 
treated. 

It  is  the  intention  to  investigate  thoroughly  the  treat- 
ment of  the  sludge  as  sufficient  quantity  accumulates. 

From  the  beginning  of  the  test  it  has  ai^peared  so 
simple  to  get  a  nearly  sterile  liquor  after  four  hours' 
aeration,  and  the  whole  process  has  seemed  so  much  more 
promising  in  general  results  than  any  other  of  the  many 
processes  being  tried  out  at  the  testing  station,  that  all 
connected  with  directing  the  tests  have  been  fearful  lest 
some  overwhelming  obstacle  would  arise  which  would 
niake  the  process  impracticable. 

Several  inquiries  have  suggested  that  the  cost  of  air 
would  prove  to  be  prohibitive,  as  has  been   tlic  case  in 


investigations  of  otiier  processes.  To  the  eml  that  I  he 
writer  would  not  be  deceived  in  this  very  important 
item,  special  attention  has  been  given  by  all  connected 
with  the  work  to  arriving  at  the  cost  of  air.  The  best 
a])|n»rat\is  obtainable  for  measuring  the  volume  and 
pressure  of  air  used  in  each  tank  have  been  installed,  and 
these  are  tested  out  every  week,  livery  half  hour  of  the 
24  hr.  readings  are  taken.  The  liquor  treated  is  all 
measured  volumetrically.  An  engineer  is  in  charge  of 
the  work  both  night  and  day  under  the  direction  of 
A\'illiam  1{.  Copeland,  Chief  Chemist,  and  the  orders  from 
headquarters  are  to  record  the  truth. 

S(i  far  the  cost  of  air  for  treating  the  .sewage  in  the 
Fowler  tank  is  $1  per  1,000,000  gal. 
per  hr.  aerated.  This  cost  is  based 
on  electric  current  at  Ic.  per  kw.-hr., 
a  blower  efficiency  of  73  per  cent, 
and  a  motor  efficiency  of  90  per 
cent.  The  sewage  commission  has 
been  tendered  a  ])roposition  from  the 
local  electric  company  to  supply  cur- 
rent in  the  quantity  required  for  pump- 
ing and  blowing  for  0.77c.  per  kw.-hr. 
A  blower  of  .•50,000  to  40,000  cu.ft. 
per  min.,  direct-connected  to  a  steam 
turbine,  will  produce  power  at  less  cost 
than  the  electric  unit.  So  far  the  cost 
bugaboo  has  not  materialized.  It  may 
appear  with   winter  temperatures. 

If  this  process  can  be  satisfactorily 
carried  out  on  the  basis  of  continuous 
flow,  both  winter  and  summer,  it  will 
far  excel  every  other  sewage  treatment 
to  date  where  a  stable,  sterilized  efflu- 
ent is  required.  It  is  especially  adajtt- 
ahle  to  being  increased  from  year  to 
year  as  population  grows  by  simply  adding  to  tank  and 
blower  capacity,  and  it  largelv  circumvents  the  fool- 
killer. 

For  the  purpose  of  testing  the  continuous-flow  principal 
a  tank  of  82,500  gal.  capacity  has  been  installed  and  was 
put  in  operation  on  Juiu'  21,  and  we  hope  by  September 
next  to  be  able  to  report  some  interesting  result}^  from 
it  (see  Fig.  2).  It  has  been  improvised  from  a  chemical 
precipitation  tank  which  has  been  thrown  out  of  com- 
mission, and  is  of  the  same  capacity  as  the  Fowler  tank. 
As  stated  in  the  beginning,  this  article  is  submitted 
for  the  purpose  of  answering  the  many  inquiries  received 
from  interested  engineers,  and  incidentally  for  giving 
those  parties  working  along  similar  lines  the  infornuition 
obtained  to  date  at  the  ililwaukee  plant.  The  writer  .so 
far  claims  nothing  except  that  there  is  no  doubt  that  the 
^lilwankee  .sewage  can  be  treated  by  this  process,  during 
at  least  eight  months  in  the  year,  so  as  to  produce  a 
stable  effluent  at  less  cost  than  any  of  the  other  proces.ses 
so  far  tested  in  the  experiment  station  under  his  direc- 
tions— and  these  processes  have  included  fine  .screening, 
Emscher  tanks,  chemical  precipitation,  sprinkling  filters, 
liquid-chlorine  disinfection  and  electrolytic  disinfection. 
'». 

A  LariKe-Capncity  Cool  Car  for  the  Erie  R.R.,  exhibited  at 
the  Atlantic  City  convention  of  the  Master  Car  Builders'  As- 
sociation, is  a  liopper-bottom  car  with  high  sides  and  has  a 
capacity  of  140.000  lb.  The  dead-weight  is  60.700  lb.,  and  it  is 
carried  on  four-wheel  trucks,  giving  a  wheel  loading  of  over 
2.^.000  lb.  per  wheel.  The  car  body  is  40  ft.  6  in.  long.  9  ft. 
3  in.  wide  and  11  ft.  high.     It  holds  2G4r,  cu.ft. 
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Useful!  New^  Facts  Albo^t  Mg^teri< 


The  following  short  articles  have  all  been  abstracted 
from  papers,  with  discussions,  presented  to  the  annual 
meeting  of  the  American  Society  for  Testing  Materials, 
held  June  22  to  26,  1915.  at  Atlantic  City,  X^  J. 


For  conij.j.rable  test-pieces  of  concrete  the  ordinary 
volumetric  proportioning  of  the  aggregate  does  not  give 
entirely  accurate  results  on  account  of  the  variation  in 
voids.  To  provide  a  more  uniform  method,  J.  A.  Kitts 
proposes  a  weight-volumetric  system  of  proportioning  in 
which  the  specific  gravity  and  voids  in  each  aggregate  are 
considered  and  such  a  proportion  determined  that  all  the 
aggregates  will  have  approximately  the  same  strengths. 


H.  V.  Wille  (Baldwin  Locomotive  Works,  Philadel- 
phia) measured  the  internal  stresses  produced  in  steel 
cylinders  about  9%  in.  in  diameter  by  quenching  in  water 
and  in  various  oils.  The  method  of  study  was  to  cut  out 
rings,  measuring  their  diameter  before  and  after  cutting 
loose.  Stresses  from  24,000  to  45,000  lb.  per  sq.in.  were 
found.  Only  a  thin  outer  skin  was  in  tension  and  all  the 
remaining  cross-section  in  circular  compression.  Occa- 
sionally internal  flaws  resulting  from  the  quenching  were 
found.  The  temperature  from  which  the  steel  was 
quenched  did  not  seem  to  have  any  particular  influence 
on  the  result  of  the  hardening. 

How  quickly  and  how  thoroughly  a  piece  of  steel  heats 
up  in  its  interior,  when  in  a  heating  furnace,  was  studied 
by  M.  E.  Leeds  (Leeds  &  Northrup  Co.,  Philadelphia) 
on  field  specimens  ranging  from  2  in.  round  to  12  in. 
round.  Pyrometers  laid  against  the  surface  of  the  speci- 
men remained  well  ahead  of  the  interior  temperature 
throughout  the  early  stages  of  the  heating,  but  by  the  time 
the  exterior  of  the  specimen  reached  furnace  temperature 
the  interior  had  also  reached  furnace  temperature.  More- 
over, the  exterior  temperature  when  plotted  by  a  self- 
recording  pyrometer  correctly  showed  the  time  at  which 
the  entire  specimens  reached  a  transformation  point,  by 
an  inflection  in  its  curve,  in  spite  of  the  fact  that  the 
indicated  temperature  of  this  inflection  was  higher  than 
the  transformation  temperature. 

With  the  help  of  his  observations,  pyrometric  control 
of  the  heat  treatment  of  steel  is  made  considerably  more 
precise  and  therefore  serviceable. 


Sfee©l  MsiS'dlEtiess  Fs'opoir^laoiaaiS 


Some  4000  tests  of  various  kinds  of  carbon  and  alloy 
steel  subjected  to  various  heat  treatments,  comprising  the 
determination  of  tensile  strength  and  of  Brinell  and 
scleroscope  hardness  number,  were  reported  on  by  R.  R. 
Abbott  (Peerless  Motor  Car  Co.,  Cleveland).  It  was  found 
that  all  carbon  steels  show  a  straight-line  relation  between 
hardness  and  tensile  strength  throughout  the  whole  range 


investigated— from  40,000  to  250,000  lb.  per  sq.in.  ten- 
sile strength.  The  same  thing  is  true  of  the  other  classes 
of  steel — nickel  steel,  chrome-vanadium  steel,  etc.  In  each 
instance,  however,  the  values  plotted  form  a  belt  rather 
than  a  thin  line  on  the  diagram,  and  the  width  of  this 
belt  is  suflicient  to  represent  about  20%  variation  in  ten- 
sile strength  for  any  given  hardness.  This  extent  of  va- 
riation will  probably  seriously  interfere  with  making  di- 
rect practical  use  of  the  straight-line  relation,  as,  for  in- 
stance, by  substituting  hardness  tests  for  tensile  tests  of 
steel  in  the  control  of  mill  and  shop  operations. 


""F^Mg^®""  of 

In  the  important  question  of  fatigue  or  endurance  of 
steel,  H.  F.  Moore  (University  of  Illinois,  Urbana,  111.) 
and  F.  B.  Seely,  in  a  paper  entitled  "The  Failure  of  Ma- 
terials Under  Repeated  Stress,"  attempt  to  extend  the 
results  of  observations  at  fairly  high  stress  (that  is,  not 
far  below  the  yield-point)  to  stresses  considerably  lower. 
Adopting  an  exponential  formula  for  the  relation  between 
stress  and  number  of  repetitions  required  to  produce  fail- 
ure, they  adopt  the  hypothesis  (based  on  a  slender  struc- 
ture of  facts  available  at  present)  that  fatigue  phenomena 
do  not  have  a  lower  limit  of  stress,  and  that  an  exponential 
relation  holds  for  low  stresses.  On  the  other  hand,  an 
exponential  formula  fitted  to  those  test  results  which  have 
been  obtained  at  high  stresses  gives  unduly  low  values  of 
stress  for  greater  number  of  repetitions;  in  this  range, 
therefore,  the  authors  propose  an  arbitrary  factor  by  which 
the  stress  calculated  from  the  exponential  formula  is  to  be 
increased.  This  factor  increases  with  the  number  of  repe- 
titions whose  fatigue  stress  is  to  be  determined.  The 
authors  give  graphical  charts  and  tables  for  dealing  with 
the  equations  they  propose. 


Columns  made  up  of  pipes  varying  from  a  4-in.  light- 
weight boiler  tube  to  a  6%-in.  standard-weight  steampipe 
and  filled  with  a  1:2:3  concrete  jolted  down  into  place 
have  been  tested  by  F.  W.  Swain  and  A.  F.  Holmes. 
The  tests  show  that  the  filled  columns  were  perfectly  elas- 
tic under  loads  below  the  elastic  limit.  Inasmuch  as  indi- 
cator blocks  of  the  same  concrete  showed  a  permanent  set 
after  loading,  it  is  apparent  that  in  the  filled  column  the 
steel  tube  prevents  the  permanent  set  from  taking  place 
in  the  concrete.  In  other  words,  the  composite  column 
is  elastic  under  working  loads  and  can  be  so  figured.  For- 
mulas are  given  for  the  kind  and  quality  of  columns  tested, 
with  constants  which  permit  of  alteration  to  fit  other 
concrete  mixtures. 


jirfliadiBia^ 


For  some  time  there  has  lieen  a  demand  in  certain  quar- 
ters for  a  finer  grinding  of  portland  cement  as  a  means 
of  improving  its  quality,  and  in  other  quarters  a  claim 
that  the  SO3,  added  to  retard  setting  could  be  increased 
without  serious   danger.     P.  H.  Bates    (United   States 
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l>un-au  of  Staiulards)  reported  a  series  of  tests  of  interest 
along  this  line.  Ten  coniniercial  cements  were  tested  over 
a  period  of  six  months  in  tension  and  compression  and 
for  expansion — (1)  in  their  original  state,  (2)  when  re- 
ground  so  that  about  12  per  cent,  more  passed  a  200- 
mesh  sieve,  (3)  with  the  SO3  content  increased  to  21/^ 
per  cent,  and  (-1)  when  reground  and  with  tlie  added  SO3 
besides.  In  the  main  the  autlior  points  out  the  unsatis- 
factory results  obtained,  indicating  that  fine  grinding 
and  added  SO3  have  not  the  importance  generally  as- 
cribed to  them.  Judicious  selection  of  certain  of  the 
test  results  could  prove  almost  any  contention  on  either 
side  of  the  controversy.  The  following  abstract  is  a  jiart 
of  the  author's  general  conclusions : 

So  far  as  time  of  set  is  concerned,  no  disadvantaKcous 
results  have  been  produced.  The  fine  grinding  produces  a 
quicker  set;  the  additional  SO3  produces  a  quicker  initial  but 
slower  final  set.  '  Few  of  the  changes,  however,  are  such  as 
to    place    the    treated    cement    beyond    specification    limits. 

Either  fine  grinding:,  the  addition  of  SO3,  or  fine  grinding 
plus  addition  of  SO3,  generally  improves  the  strength  of  neat 
specimens.  The  neat  specimens,  however,  do  not  give  very 
consistent  results,  and  not  much  v.alue  should  be  placed  upon 
them.  The  indications  are  that  at  later  periods  the  results 
for  all  neat  specimens,  including  those  made  from  the  coarse 
cements,    will    be    very    close    together. 

The  strength  of  the  standard  sand  mortars  in  tension 
shows  the  advantage  of  all  of  the  three  treatments  of  the 
original  cements.  In  the  compression  test  specimens  the 
addition  of  SO3  to  the  coarse  cement  has  caused  a   falling  off 


of  the  rate  of  gain  of  strength,  which  mtsht  bo  assumed  to 
be   caused   by   steadily   Increasing   disruptive   action. 

At  the  end  of  2S  days  thi-  grand  average  strength  of  all 
the  concrete  specimens,  made  from  the  cements  as  received, 
was  2417  lb.  per  sq.ln.;  of  the  specimens  made  of  the  cement 
with  the  additional  plaster,  2C3ri  lb.  per  sq.ln.;  of  the  speci- 
mens made  from  the  liner-ground  cement,  3103  lb,  per  sq.ln.; 
and  of  the  specimens  made  from  the  finer-ground  cement 
further  plastered  was  3028  lb.  per  sq.ln.  The  strength  of  the 
concrete  of  these  specimens  at  the  end  of  90  days  was  32C3, 
3175,  382S  and  3760  lb.  per  sq.ln.  respectively.  Kroni  these 
figures  it  appears  that  at  the  end  of  28  days,  by  the  above- 
mentioned  treatment,  the  original  amounts  have  been  Im- 
proved about  10,  28  and  25  per  cent,  respectively;  and  at 
the  end  of  90  days  about  0.0,  17  and  15  per  cent,  respectively. 
It  would  appear,  therefore,  from  these  grand  averages  that 
at  later  periods  the  original  cements  may  give  as  good 
strength  values  In  concrete  as  the  treated  cements.  It  might 
even  be  assumed  that  the  further  SO,  In  the  coarse  cements 
was  not  desirable  from  the  standpoint  of  strength.  It  Is. 
however,  very  evident  that  finer  grinding  Is  very  advantag- 
eous for  early  strength,  and  that  the  addition  of  more  SO3 
to  such  finer-ground  cements  to  more  properly  control  their 
set  is  not  disadvantageous  at  this  period. 

The  results  of  expansion  measurements  on  neat  speci- 
mens stored  In  water  show  large  increases  In  length  for  the 
specimens  made  from  the  cements  containing  more  SO3.  In 
the  sand  specimens  this  is  not  so  apparent.  At  present  these 
specimens  do  not  furnish  much  aid  in  studying  the  problem 
under  investigation.  It  may  be,  however,  that  these  neat 
specimens  are  foretelling  the  ultimate  results  which  will  be 
noticed    in    the    strength    specimens. 

The  results  are  not  conclusive  as  to  the  effect  of  the 
composition  upon  finer  grinding  or  further  SO3.  Neither  can 
any  satisfactory  conclusion  be  drawn  from  the  constitution 
of   the   cements. 
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BtuilS^BKa^  Codle 

In  the  section-by-section  revision  of  the  building  code 
of  New  York  City  three  vital  sections  were  adopted  by 
the  Board  of  Aldermen  July  6.  They  relate  to  masonry, 
fireproof  construction,  and  reinforced  concrete.  In  walls, 
hollow  blocks  of  tile  or  of  concrete  are  admitted  on  equal 
terms  with  brick,  as  to  wall  thicknesses;  in  skeleton-con- 
struction buildings  they  may  be  used  for  all  heights,  but 
in  other  types  they  are  limited  to  buildings  not  over  40 
ft.  high.  For  exterior  surfaces  they  must  be  extra-hard 
burned  or  else  veneered,  or  else  coated  with  %-in.  cement 
stucco.  A  further  important  innovation  is  a  section  per- 
mitting the  use  of  12-in.  curtain  walls  for  the  entire  height 
of  skeleton  structures. 

In  residence  buildings,  a  minimum  thickness  of  8  in. 
is  fixed  for  outside  as  well  as  interior  walls. 

The  fireproofing  requirements  call  for  a  2-iu.  thickness 
of  covering  except  at  edges  of  column  brackets  or  lugs, 
which  may  extend  to  1  in.  from  the  surface  of  the  fire- 
proofing. 

All  types  of  fireproofing  are  admitted.  No  pipes  or 
wires  may  be  embedded  in  the  protective  material.  Con- 
servative methods  of  design  are  prescribed  for  floor  arches 
and  the  like,  with  a  unit-stress  of  500  lb.  per  sq.iu.  for 
stone-concrete  and  tile,  and  300  for  cinder  concrete.  Tile 
or  gypsum  block  partitions  3  in.  thick  and  2  in.  solid 
cement  or  gypsum  plaster  on  metal  fabric  or  studs  are 
allowed. 


In  reinforced  concrete,  beam  stress  is  limited  to  6.50 
lb.  per  sq.in.  and  direct  compression  to  500;  but  over 
supports  of  continuous  beams  the  stress  may  be  15  per 
cent,  higher.  In  columns,  vertical  steel  is  counted  at 
7500  lb.  and  concrete  at  500  ;  the  hooping  percentage  times 
214  times  its  unit-stress  is  the  amount  allowed  as  added 
capacity  per  .square  inch  of  the  concrete.  The  reinforced- 
concrete  ordinance  for  the  first  time  establishes  by  law 
an  up-to-date  concrete  regulation  in  New  York  City. 

ILIceimse  ILs^^w  Jeh  BIllaEaois 

The  bill  requiring  the  licensing  of  structural  engineers 
in  Illinois  was  signed  by  Governor  Dunne  on  July  5.  Nor- 
mally it  would  have  been  signed  in  June  and  have  gone 
into  effect  on  July  1,  but  owing  to  the  protracted  session 
of  the  legislature  this  bill  (with  many  others)  was  not 
signed  until  after  July  1.  It  is  now  a  question  whether 
the  act  becomes  effective  at  once  or  does  not  take  effect 
until  July  1,  1916. 

The  act  provides  for  a  State  Board  of  Examiners  com- 
posed of  five  members,  one  to  be  a  professor  in  the  Civil 
Engineering  Department  of  the  University  of  Illinois  and 
the  others  structural  engineers  of  recognized  .standing 
and  of  not  less  than  ten  years'  practical  experience.  Two 
members  are  to  hold  office  until  Jan.  31,  1917,  and  three 
until  Jan.  31,  1919.  Applicants  for  licen.se  pay  a  fee  of 
$20,  a  further  fee  of  $30  if  the  license  is  granted,  and  an 
annual  fee  of  $10.    Structural  engineers  who  are  in  prac- 
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tifo  at  tlu'  date  wlien  tlio  art  becomes  effective  are  entitled 
to  a  license  without  examination.  The  board  may  grant 
a  license  without  examination  (but  requiring  the  full  fee 
of  $50)  to  structural  engineers  licensed  under  the  laws 
of  other  states.  After  six  months  from  the  date  the  act 
takes  effect,  it  will  he  unlawful  to  practice  without  a 
license. 

No  corporation  may  bo  licensed  to  practice,  but  it  may 
prepare  plans  and  specifications  for  structures  (as  covered 
lay  the  act)  to  be  built  und:>r  its  supervision,  provided  the 
chief  executive  officer  or  managing  agent  of  such  corpora- 
tion in  Illinois  is  a  structural  engineer  licensed  under 
this  act.  It  is  lawful  for  licensed  structural  engineers  tc 
enter  into  partnership  with  architects. 

At  least  two  examinations  must  be  held  each  year.  The 
board  must  adopt  rules  and  regulations  for  the  examina- 
tions. Upon  the  election  of  each  of  its  officers  and  upon 
the  adoption,  re]K>al  or  modification  of  its  rules  of  govern- 
ment or  rules  for  examinations,  the  board  must  publish 
the  name  and  address  of  each  officer  and  a  copy  of  the 
rules  (or  amendments,  etc.)  at  least  twice  in  one  engi- 
neering journal  of  general  circulation  in  the  State  of  Illi- 
nois and  in  one  daily  newspaper  published  in  the  state. 

Two  of  the  principal  clauses  of  the  bill,  defining  struc- 
tures and  structural  engineers,  are  as  follows : 

structures  within  tlie  meaning  of  ttie  act  sliall  be  con- 
strued to  mean  all  structures  other  than  buildings,  having  as 
essential  features  foundations,  columns,  girders,  trusses, 
arches  and  beams,  with  or  without  other  parts,  and  in  which 
safe  design  and  construction  require  that  loads  and  stresses 
must  be  computed  and  the  size  and  strength  of  parts  must  be 
determined  by  mathematical  calculations  based  upon  scientific 
principles  and  engineering  data. 

And  any  persons  who  shall  be  engaged  as  principals  in 
the  designing  and  supervision  of  the  construction  of  struct- 
ures or  the  structural  part  of  structures  designed  solely  for 
the  generation  of  electricity,  or  for  the  hoisting,  cleaning,  siz- 
ing or  storing  of  coal,  cement,  sand,  grain,  gravel  or  similar 
materials,  elevators,  manufacturing  plants,  docks,  bridges, 
blast  furnaces,  rolling  mills,  gas  producers  and  reservoirs, 
water-works,  sanitary  works  as  applied  to  the  purification  of 
water  or  plants  for  waste  and  sewage  disposal,  or  round- 
houses for  locomotives,  railroad  shops,  pumping  or  power 
stations  for  drainage  districts,  or  power  houses,  shall  be  con- 
sidered as  structural  engineers  within  the  meaning  of  this 
act,  and  shall  be  entitled  to  the  benefits  of  these  provisions, 
even  though  such  structures  may  come  under  the  definition  of 
"buildings"  as  defined  in  an  act  to  provide  for  the  licensing  of 
aichitects  and  regulating  the  practice  of  architecture,  in  force 
July   1,   !S97. 
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A  violent  wind,  rain  and  thumler  storm  swept  over 
southern  Ohio  and  northern  Kentucky  during  the  night 
of  July  7,  which  in  the  vicinity  of  Cincinnati  resulted  in 
a  loss  of  37  lives  and  property  damage  to  the  extent  of 
.several  million  dollars.  This  was  the  most  devastating 
storm  in  local  history. 

A  wind  velocity  of  50  mi.  per  hr.  was  recorded  on  two 
previous  occasions — in  1901  and  in  1!)03.  The  storm  of 
July  7  establishes  a  highest  wind  velocity  for  the  Cin- 
cinnati Weather  Bureau  of  50  mi.  per  hr.  for  5  min.,  with 
an  extreme  velocity  of  6S  mi.  for  a  period  of  1  min. 
In  all  probability  the  wind  was  more  violent  in  certain 
sections  of  the  city  than  the  anemometers  at  the  Govern- 
ment Building  recorded.  The  observatory  in  Clifton, 
which  is  about  4  mi.  north  of  tlie  (iovernment  Building, 
!-howed  a  velocity  of  44  mi.  jicr  hr.,  with  an  extreme  ve- 
locity of  50  mi.  for  1  min. 


According  to  Acting  'Weather  Forecaster  Schlomer,  the 
storm  occurred  in  connection  witii  an  eastward  movement 
of  a  low-pressure  area  from  northwestern  Iowa  at  7  a.m. 
on  July  7,  1915,  reaching  northeastern  Ohio  at  7  a.m. 
on  the  next  day.  At  7  p.m.  the  area  of  low  pressure  was 
central  over  Illinois,  with  Cincinnati  in  the  southeastern 
quadrant  of  this  area,  so  that  severe  storms  were  probable. 
The  sky  during  the  day  was  overcast  with  alto-stratus  anil 
strato-cumulus  clouds  moving  from  the  southwest.  At 
7  :  30  p.m.  a  formation  of  niammato-cumulus  clouds  was 
observed  in  the  zenith.  This  type  of  cloud  appeared  just 
before  the  St.  Louis  tornado  in   Tlay,   1896. 

The  wind  during  the  day  was  from  the  southeast,  with 
an  average  velocity  of  7  mi,  per  hr.  After  7 :  30  p.m.  the 
velocity  gradually  increased,  and  at  9  p.m.  it  was  blowing 
at  the  rate  of  80  mi.  per  hr.  from  the  southeast.  This  di- 
rection continued  until  9 :  29  p.m.,  when  the  wind  veered 
to  the  northwest  with  a  greatly  increased  velocity.  After 
9 :  35  p.m.  the  wind  gradually  decreased  in  velocity, 
blowing  from  the  northwest  until  10.20  p.m.,  at  which 
time  it  backed  to  the  south,  continuing  light  until  mid- 
night. 

A  rainstorm  began  at  8  :  40  p.m.  and  ended  at  midnight, 
with  a  total  rainfall  of  1.01  in.     The  downpour  occurred 


PATH    OF    STORM    THROUGH    CINCINNATI    AND    SUBURBS 

Shaded    area    represents    general    path    of    storm.      Figures 
indicate    location    of   views    on    opposite    page 

l>etween  9  :  23  and  !) :  32  p.m.,  during  whii-ii  time  0.66 
in.  of  rain  was  recorded.  During  the  5  min.  ended  at 
9 :  32  p.m.,  0.53  in.  of  rain  fell,  which  is  very  close  to  the 
local  record  for  a  5-niin.  period. 

The  lightning  is  known  to  have  struck  twice  in  Cin- 
cinnati and  once  across  the  river  in  Kentucky.  The  elec- 
trical display  was  one  of  the  most  brilliant  ever  observed. 

lu  spite  of  the  popular  belief  that  the  storm  was  a  tor- 
nado, it  is  described  by  the  Weather  Bureau  as  a  violent 
wind  squall  accompanied  by  excessive  rainfall  and  light- 
ning. All  local  indications  show  a  straight  blow  from  the 
northwest.  The  funnel-shai^ed  cloud  with  a  violent  vortex 
and  roaring  noise,  destroying  everything  in  its  path,  was 
not  ob.served.  The  largest  property  damage  and  the  great- 
est loss  of  life,  however,  are  in  localities  on  a  straight  line 
extending  from  Eighth  and  Cutter  St.,  through  Sixth 
and  ilound.  Second  and  ]\Iain,  terminating  at  the  Central 
Bridge  over  the  Ohio,  where  the  steamer  "Dick  Fulton" 
sank. 

An  examination  of  the  damaged  buildings  leaves  the  im- 
pression that  the  destruction  and  loss  of  life  were  due  to 
the  old  and  insecure  condition  of  the  structures  rather 
than  to  the  severity  of  the  wind.  At  Eighth  and  Cutter 
St.,  for  example  (Fig.  5),  a  three-story  residence  was 
crushed  by  the  fall  of  an  adjoining  roof,  which  resulted 
in  five  deaths.  Immediately  opposite  is  a  6-story  rein- 
forced-concrete  building  that  suffered  no  injury  beyond  the 
lireakage  of  a  dozen  window  panes.     At  Sixth  and  ^lound 
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Fig.  1 — Iron  flagpole  at  courthouse  in  Newport,  10  in.  in  diameter  at  base.  Fig.  2 — Church  steeple  thrown  to  ground 
in  Newport.  Fig.  3 — Second  and  Main  St.,  Cincinnati,  showins  destruction  in  old  buildings,  and  new  reinforced-concrete 
building,  in  background,  intact.  Fig.  4 — Five  or  six  small  buildings  destroyed  at  Sixth  and  Mount  St.,  Cincinnati. 
Fig.    5 — Three-story    residence    at    Eighth    and   Cutter   St.,    Cincinnati,  crushed  by  fall  of  adjoining  roof 
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St.  (Fig.  t)  five  or  six  old  buildings  were  demolished, 
with  a  loss  of  14  lives.  Some  of  these  buildings  arc 
known  to  have  outlived  their  period  of  safe  usefulness. 

The  ne.xt  scene  of  severe  destruction  was  at  Second  and 
Main  St.,  which  is  about  1  mi.  southeast  of  Sixth  and 
Mound  St.  Between  these  points  are  solid  blocks  of  build- 
ings varying  in  height  from  one  or  two  stories  to  thirty. 
While  there  was  considerable  damage  in  this  area,  it  was 
confined  almost  entirely  to  the  old  buildings.  The  injury 
to  the  newer  buildings  consisted  in  broken  chimneys,  fire- 
walls and  windows. 

The  block  of  buildings  on  the  east  side  of  Main  St. 
between  Second  and  Front  St.  was  badly  damaged,  with 
the  e.xception  of  the  Lippincott  Building,  which  is  a  six- 
story  rcinforced-concrete  structure  (Fig.  3).  The  old 
sandstone  front,  brick  and  wood-joist  buildings,  razed 
for  the  construction  of  the  Lippincott  Building,  were  very 
dilapidated,  and  it  is  fair  to  presume  that  the  buildings 
on  either  side,  which  appear  to  have  been  built  at  the  same 
time,  over  fifty  years  ago,  are  not  much  better.  There 
was  no  loss  of  life  here,  fortunately,  because  the  employ- 
ees had  left  several  hours  before  the  storm. 

Near  the  Central  Bridge  over  the  Ohio  River  the 
steamer  "Dick  Fulton"  struck  a  bridge  pier  and  sank,  with 
a  known  loss  of  one  life.  The  30-story  Union  Central 
Building  at  Fourth  and  Vine  St.  and  the  12-story  Textile 
Building  at  Fourth  and  Elm  St.,  the  tallest  structures  in 
the  path  of  the  storm,  suffered  very  little  injury. 

After  crossing  the  river  the  storm  did  considerable 
damage — roughly  estimated  at  not  less  than  $500,000 — 
in  Covington,  Newport,  Bellevue,  Dayton  and  the  High- 
lands, most  of  which  was  confined  to  unroofing  old  build- 
ings, blowing  down  chimneys  and  walls,  breaking  trees, 
telephone  and  traction  poles.  Only  one  life  was  lost.  The 
flagpole  in  Fig.  1  and  the  church  steeple  in  Fig.  2  show 
interesting  effects  of  the  storm  in  Newport. — C.  M.  Steg- 
ner,  Cincinnati,  Ohio. 

A  conference  on  flood  prevention  in  Ivansas  was  held 
at  Topeka  last  week.  About  200  jiersons  were  present, 
including  railroad  presidents,  engineers,  mayors  and 
prominent  landowners.  The  conference  was  called  by 
Arthur  Capper,  Governor  of  Kansas,  who  was  elected 
president  of  the  i^ermanent  organization  subsequently 
effected.  The  vice-president-elect  is  T.  J.  Striekler,  En- 
gineer of  the  Utilities  Commission  of  Kansas,  and  the 
secretary  is  J.  C.  Mohler,  Secretary  of  Agriculture.  An 
engineering  investigating  committee  will  be  appointed. 
The  need  for  study  of  the  Kansas  flood  problem  is  shown 
by  the  fact  that  the  flood  losses  in  that  state  this  year  are 
estimated  at  $1.5,000,000. 


A  HoiMtin^  Chnin  Broke  while  steel  was  being  unloaded 
from  a  flat-car  at  the  Harrison,  N.  J.,  plant  of  the  Crucible 
Steel    Co.   of  America,    on    July    1. 

A  Train  Fell  on  Another  I'raln  near  Ranier,  Wash.,  on  July 
3.  killing  three  persons  and  injuring  16  others.  A  Chicago. 
Milwaukee  &  St.  Paul  passenger  train,  bound  from  Seattle  to 
Gr.aysharbor,  went  through  a'  weakened  trestle  and  fell  upon 
a  Northern  Pacific  freight  train  40  ft.  below.  A  trestle  bent 
had  been  torn  out  by  a  crane  arm  carried  on  a  car  of  the 
freight  train.  The  crane  arm  had  worked  loo.se  and  caught  a 
diagonal  cross-stringer  of  the  trestle.  Unsuccessful  attempts 
were  made  to  flag  the  passenger  train. 


Derailment  of  an  Eleetrio  Car  on  the  International  Ry.  on 
Qi'eenston  Heights,  Canada,  on  July  7  killed  14  persons  and 
injured  many  others.  The  car,  which  was  an  open  one,  was 
overloaded  with  excursionists  and  appears  to  have  exceeded 
a  safe  limit  of  speed  in  passing  over  a  reverse  curve  on  a 
down  grade.  When  it  left  the  rails  it  struck  the  low 
branches  of  a  large  maple  tree,  which  demolished  the  super- 
structure of  the  car.  A  preliminary  coroner's  inquest  has 
been  held  and  a  further  hearing  will  be  had  on  July  19.  E. 
G.  Connette,  president  of  the  International  Ry.,  states  that  a 
representative  of  the  Railroad  Commission  of  Toronto  ex- 
amined the  track  and  car  on  July  9  and  is  reported  to  have 
found  no  fault  with  either.  As  near  as  Mr.  Connette  is  able  to 
learn,  the  motorman  lost  control  of  the  car  on  account  of  the 
slippery  rails  resulting  from  weather  conditions.  The  car 
just  previous  to  the  wreck  had  stopped  at  the  foot  of  a  heavy 
grade  in  order  that  a  switch  might  be  thrown,  showing  that 
the  brakes  were  working.  The  sandbox  was  full  of  sand. 
The  car  should  have  been  in  flrst-class  condition,  having  come 
out   of  the  shops   on  July  6. 

An  Alaskan  Timber  Reservation,  200  miles  long  and  5  to 
10  miles  wide,  has  been  created  by  proclamation  of  President 
Wilson  to  reserve  for  government  use  timber  that  may  be 
needed  in  the  construction  of  the  government  railroad  in 
Alaska. 

St.  Louis  Municlnal  Bridge — The  east  approach  to  the  bridge 
has  at  last  been  put  under  contract.  The  fabrication  of  the 
steelwork  for  the  approach  was  awarded  July  9,  1915,  to  the 
American  Bridge  Co.  for  $1,035,000.  The  work  includes  about 
24,000   tons  of  steel.     The  length  of  the  viaduct   is  over   3   mi. 

A  Heavy  Rainfall  in  Boston,  Mass.,  on  July  1  broke  all 
records  for  rate  of  rainfall  for  two-hour  and  five-hour  pe- 
riods. Between  4  and  6  a.m.,  2.29  in.  of  rain  fell;  between  3 
and  7  a.m.,  3.37  in.  A  total  rainfall  of  about  iVz  in.  for  the 
day  exceeded  the  normal  for  the  whole  month  of  July  by 
about  an  inch  and  greatly  reduces  the  deficiency  of  6.74  in. 
since  Jan.   1. 

The  Spring  Valley  Water  Co.,  of  San  Francisco,  has  offered 
to  extend  its  mains  into  various  suburban  districts  provided 
the  city  withdraws  its  contest  against  the  rates  now  charged. 
At  present  the  rates  charged  to  consumers  by  the  water  com- 
pany are  15%  in  excess  of  the  rate  allowed  by  the  Board  of 
Supervisors.  The  company  also  asks  an  increase  of  $2.50  per 
year  on  the  hydrant  rental.  It  is  likely  that  the  city  author- 
ities will  accept  the  company's  proposal. 

A  Motor  Speedway  with  a  brick-paved  track,  to  cost  ap- 
proximately $2,000,000,  has  been  begun  near  Philadelphia  by 
the  Philadelphia  Motor  Speedway  Association.  Excavation 
work  has  been  started  on  a  tract  of  ground  between  Old  York 
Road  and  the  Philadelphia  &  Reading  Ry.  tracks  north  of 
Willow  Grove,  about  16  mi.  from  Philadelphia.  The  track  is 
to  be  a  2-mi.  circuit  of  brick  pavement  on  a  concrete  founda- 
tion. There  are  to  be  reinforced-concrete  grandstands  seat- 
ing 100,000  persons  and  parking  space  for  30,000  motor  cars. 

Bronx  Valley  Sewer  Litigation — The  United  States  Circuit 
Court  of  Appeals  has  reversed  the  action  of  the  lower  court 
and  ordered  a  trial  of  the  suit  brought  by  the  American  Pipe 
and  Construction  Co.,  of  Pennsylvania,  to  recover  $891,952 
from  the  County  of  Westchester,  New  York,  for  alleged  extra 
expenses,  due  to  mistakes  in  the  engineers'  plans,  incurred  by 
the  Mack  Paving  &  Construction  Co.,  contractor  on  the  Bronx 
Valley  sewer.  The  lower  court  dismissed  the  suit  on  the 
ground  that  the  whole  county  was  not  obligated  to  bear  the 
expense  of  the  sewer,  which  benefits  only  a  part  of  the  county. 
The  higher  court  ruled  that  the  Bronx  Valley  Sewer  Commis- 
sion is  agent  for  the  entire  county  and  the  county  is  responsi- 
Ijle  for  debts  incurred  by  the  commission. 

The  New  Linion  Station  at  St.  Paul.  Minn.,  may  be  delayed 
by  the  refusal  of  the  Chief  of  Engineers,  Gen.  Dan  C.  King- 
man, U.  S.  A.,  to  approve  the  plans  submitted  by  the  city  for 
changing  the  channel  of  the  Mississippi  River  in  connection 
with  the  station.  The  City  Council,  in  its  haste  to  have  work 
started  on  the  new  station,  and  urged  on  by  the  city's  busi- 
ness interests,  submitted  skeleton  plans  showing  only  the  new 
harbor  lines  and  lacking  in  engineering  detail.  These  have 
been  returned  and  the  Chief  of  Engineers  has  asked  for  de- 
tailed plans  showing  the  necessary  protection  of  the  new 
liver  banks  and  proposed  harbor  and  dockage  plans  for  the 
accommodation  of  river  trafiic  and  ownership  of  levees.  Early 
last  spring  the  Union  Depot  Co.  called  for  bids  for  changing 
the  channel  and  held  them  awaiting  the  approval  of  General 
Kingman.  These  bids  have  now  been  returned  to  the  con- 
tractors with  the  statement  that  the  delay  in  approval  of  the 
new  harbor  line  may  make  it  impossible  to  start  work  this 
season. 
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Mr.  J.  L,.  White  has  been  appointed  Assistant  to  the  Gen- 
eral Superintendent  of  Transportation  ot  the  Atlantic  Coast 
Line  R.R. 

Mr.  James  O.  Wliue.  M.  Am.  Hoc.  C.  E.,  President  of  the 
J.  G.  White  Engineering  Corporation,  a  member  ot  the  Board 
of  Directors,  has  been  elected  Third  Vice-President  of  the 
Merchants'  Association   of  Greater  New  York. 

Mr.  Ambrose  M.  White,  an  Assistant  Engineer  of  the 
Baltimore  (Md.)  Paving  Commission,  has  resigned  to  take  a 
position  on  the  staff  of  W.  D.  Uhler,  M.  Am.  Soc.  C.  E.,  Chief 
Engineer  of  the  Pennsylvania  State  Highway  Commission. 

Mr.  Waldo  H.  Marshall,  M.  Am.  Soc.  M.  E.,  President  of 
the  American  Locomotive  Co.,  has  been  elected  First  Vice- 
President  of  the  Merchants'  Association  of  Greater  New  York, 
to  fill  the  vacancy  caused  by  the  death  of  Mr.  Albert  l^laut. 

Mr.  B.  F.  Cresson,  M.  Am.  Soc.  C.  E.,  has  been  appointed 
Chief  Engineer  of  the  Board  of  Commerce  and  Navigation  of 
the  State  of  New  Jersey.  This  board  combines  the  New  Jersey 
Harbor  Commission,  the  Riparian  Commission,  the  Depart- 
ment of  Inland  Waterways  and  the  Inspectors  of  I'ower 
Vessels. 

Mr.  R.  H.  Gould,  who  is  associated  with  Jamps  H.  Fuertes, 
M.  Am.  Soc.  C.  E.,  of  New  York  City,  has  been  appointed 
Resident  Engineer  of  the  new  $300,000  sewage-disposal  plant 
at  Dallas,  Tex.  Mr.  Gould  was  formerly  with  Karl  Imhoff 
at  Essen,  Germany. 

Mr.  Irving  C.  Brower,  Assoc.  M.  Am.  Soc.  C.  E.,  Division 
Engineer  of  the  Chicago  &  Alton  R.R.  at  Bloomington,  111., 
has  been  appointed  Commissioner  of  Public  Works  of  Evans- 
ton,  111.  He  will  succeed  Mr.  John  H.  Moore,  who  has  resigned 
after  holding  that  office  for  over  20  years. 

Messrs.  J.  C.  Workman  and  A.  W.  Cross  have  been  ap- 
pointed to  newly  created  positions  of  Assistants  to  Managers 
of  the  American  Shipbuilding  Co.  Mr.  Workman  will  have 
charge  of  all  engine  departments,  and  Mr.  Cross  will  be  in 
charge   of   the   hull    departments   of   the   company. 

Mr.  C.  F.  Crane,  General  Superintendent  of  the  Eastern 
Pennsylvania  Ry.  Co.,  controlling  traction  lines  over  the 
greater  part  of  lower  Schuylkill  and  Carbon  Counties,  Penn- 
sylvania, has  resigned  and  \\rill  hold  a  similar  position  in 
Wilkes-Barre.  Mr.  George  R.  Williams,  Superintendent  ot  the 
Lansford  division,  will  succeed  Mr.  Crane,  and  Mr.  T.  J.  Collins, 
of  Palo  Alto,   has   been    made   Assistant   Superintendent. 

Mr.  M.  N.  Baker,  Editor  of  "Engineering  News,"  has  re- 
signed from  the  Board  of  Health  ot  Montclair,  N.  J.,  after 
serving  for  21  years,  during  eleven  of  which  he  ^vas  President 
of  the  board.  On  July  1  Mr.  Baker  became  a  member  and 
Vice-President  of  the  new  State  Department  ot  Health  ot 
New  Jersey. 

Mr.  Nathan  C.  Johnson  has  opened  an  office  in  the  Singer 
Building,  New  Work  City,  as  a  specialist  in  the  production  of 
high-grade  concrete  and  in  the  causes  and  prevention  of 
detective  concrete  construction.  He  has  associated  with  him, 
as  a  specialist  in  reinforced-concrete  design  and  construc- 
tion, Mr.  Walter  S.  Edge.  Mr.  Johnson  has  been  engaged  for 
seme  years  in  the  study  of  the  microstructure  of  concrete  and 
the  relation  of  that  study  to  the  methods  ot  producing  good 
concrete.  Mr.  Edge  has  had  long  experience  with  a  number  ot 
contracting  and  engineering  firms  engaged  in  concrete  work. 

Mr.  Albert  Russel  Erskine,  First  Vice-President  and 
Treasurer  ot  the  Studebaker  Corporation,  has  been  elected 
President.  Previous  to  his  association  with  the  Studebaker 
Corporation,  Mr.  Erskine  was  treasurer  and  member  ot  the 
executive  committee  of  the  Yale  &  Towne  Manufacturing  Co. 
and  later  vice-president  ot  the  Underwood  Typewriter  Co., 
which  position  he  resigned  in  1911  to  go  to  the  Studebaker 
Corporation.  Mr.  F.  S.  Fish,  who  relinquishes  the  presidency, 
becomes  chairman  of  the  board,  the  executive  and  finance 
committees.  Mr.  C.  C.  Hanch,  formerly  ot  the  Nordyke  & 
Marmon    Co.,   ot   Indianapolis,    becomes   treasurer. 

Mr.  Frank  E.  Winsor,  M.  Am.  Soc.  C.  E.,  Department  Engi- 
neer at  White  Plains  of  the  New  York  City  Board  ot  Water 
Supply,  has  been  selected  as  Chief  Engineer  of  the  Providence, 
R.  I.,  Water-Supply  Board,  in  charge  of  the  development 
ot  the  new  municipal  water-supply  at  Scltuate.  After  gradu- 
ation from  Brown  University,  Mr.  Winsor  was  appointed 
Engineer  ot  the  Massachusetts  Metropolitan  Sewerage  Sys- 
tem, having  charge  oif  the  system  embracing  Boston  and 
surrounding  cities.  Later  he  was  Resident  Engineer  ot  the 
Natick,  Mass.,  Sewerage  System.     In  1903  he  became  connected 


with  the  iKldltional  wntcr-Hupply  projects  of  New  York  City. 
Since  1910  Mr.  Wlnwor  has  been  Division  and  Department 
Engineer  on  the  Catskill  wuttr-Hupply,  In  charge  of  con- 
struction in  the  southern  aqueduct  department. 

Mr.  G.  R.  G.  Conway,  M.  Can.  Soc.  C.  E.,  has  resigned  as 
Chief  Engineer  ot  the  British  Columbia  Electric  Ry.  Co.,  Ltd., 
Mr.  Conway  has  been  appointed  Consulting  Engineer  to  the 
company,  and  In  addition  Intends  to  take  up  private  practice 
In  Toronto.  Previous  to  his  association  with  the  Brltlnh 
Columbia  railway.  Mr.  Conway  was  Consulting  Engineer  In 
connection  with  the  construction  of  the  Coqultlam  dam  for 
the  Vancouver  Power  Co.,  and  prior  to  his  work  In  British 
Columbia  he  represented  Mackenzie,  Mann  &  Co.  as  Chief 
Engineer  for  the  Monterey  Railway,  Light  &  Power  Co.  and 
the  Monterey  Water  Works  &  Drainage  Co.,  of  Monterey,  Mex. 
Mr.  Conway  was  educated  at  the  Hartley  University  College, 
Southampton,  England.  On  leaving  college  he  became  assist- 
ant to  the  late  Mr.  James  Mansergh,  a  former  president  of  the 
Institution  ot  Civil  Engineers,  and  later  Resident  Engineer 
of  the  City  of  Aberdeen.  Mr.  Conway  expects  to  open  his 
Toronto    office   at    the   end    of   July. 


Louis  C.  Gaby,  Civil  Engineer  ot  the  Madison  Coal  Cor- 
poration, of  Madison,  III.,  died  at  his  home  in  EdwardsvUle, 
111.,  on  July  3,  at  29  years  of  age. 

John  Grey  Hoben,  a  civil  engineer  employed  by  the  New 
York  State  Public  Service  Commission,  died  in  Long  Island 
City,  N.   Y.,  on  July   6,  at  31   years  of  age. 

Samuel  H.  Lockett,  formerly  Chief  of  the  Engineering 
Department  of  the  Continental  and  Fldelity-Phenlx  Insurance 
Co.'s,  died  at  his  home  in  East  Orange,  N.  J.,  on  July  4. 

George  G.  Kennedy,  for  20  years  Superintendent  of  the 
Harrisburg,  Penn.,  Water  Department  prior  to  the  inaugura- 
tion ot  the  commission  form  of  government,  died  in  that  city 
on  July  3  after  a  long  Illness.     He  was  51  years  ot  age. 

Robert  Childs  Scott,  Secretary-Treasurer  of  the  Morris 
Machine  Works,  of  Baldwinsville,  N.  Y.,  died  suddenly  on  July 
3,  in  his  67th  year.  Mr.  Scott  was  born  at  Oswego,  N.  Y.,  and 
received  his  education  in  the  Oswego  schools  and  Hobart 
College,  at  Geneva,  N.  Y.  He  entered  the  office  of  the  Morris 
Machine  Works  In  1885,  and  on  the  incorporation  ot  the  com- 
pany in   1892   became  its  Secretary  and  Treasurer. 

Ernst  Schild,  who  was  in  executive  charge  ot  the  military 
construction  works  of  the  German  War  Department  for  a 
quarter  ot  a  century,  died  at  his  home  in  Charlottenburg  on 
May  21  from  a  stroke  of  paralysis.  He  was  in  his  62nd  year. 
Major  Schild's  works  covered  a  wide  field,  from  the  building 
of  military  hospitals  and  sanitation  to  the  water-supplies 
and  drainage  of  large  military  communities  and  the  design- 
ing ot  entire  military  towns  for  the  assemblage  of  troops. 
He  was  a  member  of  the  Advisory  Committee  of  the  German 
Ministry   of  War. 

Joseph  A.  Holmes,  M.  Am.  Inst.  M.  E.,  Director  of  the 
United  States  Bureau  of  Mines  since  its  creation  In  1910, 
died  July  13  in  Denver,  Colo.,  from  tuberculosis.  He  was 
born  at  Laurens,  S,  C,  Nov.  23,  1859.  He  was  graduated  from 
Cornell  University  in  ISSl  with  the  degree  of  B.  S.,  and  was 
subsequently  awarded  doctors'  degrees  by  the  Universities  of 
Pittsburgh  and  North  Carolina.  He  was  Professor  of  Geology 
and  Natural  History  at  the  University  of  North  Carolina  from 
ISSl  to  1S91  and  State  Geologist  of  North  Carolina  until  1904. 
From  1904  to  1907  Doctor  Holmes  was  in  charge  of  the  United 
States  Geological  Survey  laboratories  for  testing  fuels  and 
structural  materials  at  St.  Louis,  Mo.  He  was  then  made 
Chief  ot  the  Technological  Branch  of  the  Survey  in  charge 
of  the  investigation  of  mine  accidents,  the  work  which  was 
placed  under  the  new  Bureau  ot  Mines  in  1910. 


I  EHGHMEERHHQ      SOCHETBES  I 


COMING    MEETINGS 
AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Aug.     16-18    and    25-28.       Annual     meeting    in    Los    Angeles, 
Calif.,    Aug.    16-18:    in    San    Francisco,    Aug.    25-2$.      Secv., 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OP  MUNICIPAL  ELECTRI- 
CIANS. 
Aug.    24-27.      Annual    convention    in   Cincinnati.      Secy.,   Clar- 
ence R.  George,  Houston,  Tex. 
Snn   FranciNco   C'onventioiiH — The   technical    societies   meet- 
ing in  San  Francisco  from  Aug.   19  to  Oct.   20  were  published 
in    "Engineering   News"   July    1,    1915,   p.    44.      The   list    will    be 
published  again  in  an  early  issue. 
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AppMauaces  Siimdl  MsiS®5rfiav.Ils 


Cnble-Uiliner   Car 

To  protect  tlit-  ti-ack  cables  of  aerial  wire-rope  tramways 
from  corrosion,  and  to  reduce  the  wear  and  friction,  it  is 
necessary  to  keep  them  thoroughly  lubricated.  Oiling  from 
buckets  by  hand  is  practically  out  of  the  question,  especially 
on    long   tramways.     The   accompanying    view    shows  an   auto- 


CABLE-LUBRICATING   CAR 

matic  track-cable  oiler  furnished  by  the  Broderick  &  Bascom 
Rope  Co.,  of  St.  Louis,  Mo.,  for  the  maintenance  of  its  aerial 
tramways. 

The  device  consists  of  an  oil  tank  attached  to  a  hanger 
and  carriage  in  the  same  ^vay  as  the  regular  bucket,  and  hav- 
ing a  small  geared  centrifugal  pump  driven  from  one  of  the 
trolley  sheaves.  The  oiler  grips  the  hauling  cable  and  is  sent 
over  the  line  in  the  same  "way  as  a  bucket.  As  it  travels 
along  the  oil   is  pumped   up  and   sprayed   on   the   track   cables. 

For  the  lubrication  of  the  hauling  line,  this  cable  is  passed, 
at  the  end  of  the  line,  through  a  box  w'hich  has  a  grooved 
sheave,  with  its  top  above  the  surface  of  an  oil  bath.  The 
cable  takes  up  oil  from  this  sheave  and  then  passes  between 
a  pair  of  stiff  wire  brushes,  by  which  the  excess  oil  is  re- 
moved and  dropped  back   into  the  bath. 

Oil-KuK'ine  -Vir  CompreHsor 

Because  of  the  deinand  for  an  engine-driven  air  compres- 
sor 'taking  cheap  fuel,  the  Chicago  Pneumatic  Tool  Co.  has 
recently  developed  a  design  employing  a  two-cycle  low-com- 
pression fuel-oil  engine  operating  on  anything  between  gaso- 


/•I^rHonBiT^ 


I'vei^sed  in  the  power  cylinder,  the  fuel  being-  injected,  at  tlie 
end  of  the  compression  stroke,  against  a  thin  hot-plate  on  the 
piston.  In  starting,  a  torch-heated  tube  ignites  the  charge. 
The  fuel  pump  stroke  is  controlled  by  a  flyball  governor;  a 
needle  valve,  injecting  water  in  with  the  fuel,  is  also  gov- 
ernor-controlled. 

The  air  cylinder  and  heads  are  water  jacketed;  the  aii 
piston  carries  two  spring  rings.  Discharge  valves  on  th-^ 
bottom  permit  the  escape  of  excess  lubricating  oil.  Flat- 
disk,  high-speed  inlet  and  discharge  valves  are  set  radially 
in  the  cylinder.  The  air  cylinder  is  unloaded  on  light  loads 
by  automatically  holding  the  inlet  valves  open.  The  frame  is 
fully  inclosed,  with  access  given  by  side  and  crank-case 
covers.  The  main  bearings  are  integral  with  the  frame  anti 
are  babbitted.  The  shaft  has  a  center  counterbalanced  crank 
of  forged  steel.  The  connecting  rod  is  forged  and  has  a  solid 
wrist-pin  end  with  bronze  Ibexes:  the  crank  end  is  babbittetl. 
The    cylinders   carry   sight-feed    lubricators. 

]Ve»v   Flat-Slab   Floor 

A  new  and  improved  type  of  girderless  floor  or  flat-slab 
construction,  known  as  the  "spiral  mushroom,"  is  now  being 
built  by  the  C.  A.  P.  Turner  Co.,  of  Minneapolis,  Minn.  The 
reinforcement  consists  of  (1)  a  flat  spiral  over  the  column 
head,  (2)  slab  rods  running  parallel  to  the  columns  and  cross- 
ing over  the  column  heads,  and  (3)  diagonal  bands  running 
from  midspan  to  midspan,  thus  not  touching  the  column  head 
reinforcement.  According  to  the  inventor,  C.  A.  P.  Turner,  the 
new  system  "obviates  the  disadvantage  of  the  cob-piling  of 
the  reinforcement  in  the  old  type  and  permits  a  more  compact 


OIL-ENGINE     COMPRESSOR     UNIT 

line  and  crude  oil  inclusive.  The  engine  cylinders  are  valve- 
less  and  carry  integral  water  jackets  over  combustion  spaces 
Heads  are  single  castings  with  jackets.  The  piston  carries 
four  spring  rings  and  a  charge  deflector.  Relatively  high 
compression  is  given  in  the  crank-end  case.     Only  air  is  com  • 


SPIRAL  MUSHROOM  FLAT-SLAB  FL<  h  >n 

arrangement  of  the  reinforcement  resisting  negative  bending. 
The  flat  spiral,  by  circumferential  stresses,  resists  radial  de- 
formation with  considerably  greater  efBciency  than  radial 
reinforcement,  and  the  slab  steel  is  by  this  arrangement 
placed  in  much  thinner  layers,  with  greatly  increased  effi- 
ciency. The  diagonal  belts  perform  the  function  of  ring  ties, 
and  by  reference  to  the  flat-plate  theory  it  will  be  seen  that 
they  traverse  the  zone  in  v.h:  h  horizontal  shear  in  vertical 
planes  is  the   greatest." 

Projection    L.nikiEi    for   ExteriorH 

To  meet  the  den^and  foi'  equipment  adapted  for  flood- 
lighting of  architectural  exteriors,  the  General  Electric  Co., 
of  Schenectady,  has  designed  the 
projection  lamp  shown  in  the 
accompanying  sketch.  A  polished 
aluminum  parabolic  reflector  is 
mounted  in  an  iron  frame  and 
closed  in  front  with  a  plate  of 
heat-resisting  glass  set  in  a  wa- 
terproof packing.  The  reflector 
support  is  pivoted  to  a  base 
plate,  so  that  the  axis  of  the 
beam  can  be  shifted  through 
various  angles;  a  slotted  link 
holds  the  reflector  and  base 
locked.  The  illuminant  most 
commonly  used  is  a  500-watt 
1000-cp.  gas-fllled  tungsten  unit 
with  concentrated  filament.  By 
moving  the  lamp  in  or  out  of 
the  reflector  the  spread  of  the 
SECTION  THROUGH  PRO-  projected  beam  may  be  varied 
JECTING  LAMP  from     6    to     18    deg.       The    lamps 

are     placed     from     25     to     500     ft. 
rem   the  surface  to  be  lighted — on  a  roof,  side  wall  or  pole. 
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The  Cit\-  oL'  Harrisburi;-,  Poiiu.,  has  just  t'oiiiph^ted  the 
construction  of  a  stepped  reinforced-conerete  retaining 
wall  along  the  Susquehanna  River  about  21/^  miles  long. 
The  prime  iiur])ose  o(  this  wall  was  for  the  protection 
from  ice  and  flood  of  an  intercepting  sew(!r  along  the 
river  front  that  was  completed  in  191:5. 

The  river  front  of  Harrisburg  constitutes  the  best  resi- 
dence section  of  the  city,  and  throughout  most  of  its  length 
there  is  a  narrow  strip  of  parking  on  top  of  the  river  bank, 
which  varies  in  heiuht  from  ^~)  to  20  ft.  alio\c  low  water. 


out  the  river  front  of  the  city.  With  two  exceptions  the 
curves  are  all  1°  and  2°  curves,  making  the  etl'ect  very 
pleasing  to  the  eye. 

At  several  points  along  the  line  of  the  wall  it  was  neces- 
sary to  provide  landing  places  for  the  accommodation  of 
parties  engaged  in  the  dredging  of  sand  and  coal  from 
the  river.  At  such  points  a  cantilever  rein  forced-concrete 
retaining  wall  8  to  10  ft.  in  height  was  u.sed. 

Throughout  the  entire  length  of  the  wall,  removaiile 
c]c(  trie-light  posts  arc  provided  for.  spaced  lOf  ft.  c.  to  c. 


FIG.  1.    THE  PARTLY  COMl'LKTKD  RIVER  WALL  ON  THE  SUSQUEHANNA  AT  HARRISBURG 


With  the  completion  of  the  dam  across  the  Susquehanna 
River  at  the  lower  end  of  the  city,  it  is  expected  that 
motor  boating  and  canoeing  will  become  very  popular. 
Accordingly,  it  was  decided  to  construct  the  wall  in  such 
a  manner  as  to  make  it  an  integral  part  of  the  park 
system. 

The  position  of  the  wall  was  so  chosen  that  at  minimum 
low  water  there  will  always  be  water  at  the  bottom  step 
of  the  wall.  The  grade  follows  very  closely  the  gradient 
of  the  river  at  summer  stages.  The  alignment  consists 
of  a  series  of  lontj  tangents  and  gradual  curves  through- 


In  the  fall,  when  Hoods  may  be  e.vpecled  overtopping  the 
wall,  these  posts  can  be  disconnected  and  removed. 

Com  lete  buttresses  spaced  8  ft.  c.  to  c.  and  12  in.  thick 
were  built  to  rock  throughout  the  length  of  the  work. 
These  buttres.ses  carry  the  rein  forced-concrete  steps  and 
are  fastened  to  them  by  %-in.  square  quill  bars  .set  in  the 
stringers  and  projecting  into  the  steps.  The  latter  have 
a  7-in.  ri.se  and  10-in.  tread  and  vary  in  number  from  !) 
to  11.  Below  the  bottom  step  is  the  footwall,  which 
in  all  ca.'ies  runs  down  to  rock  and  is  fastened  to  the  butt- 
res.ses by  ^-in.  square  quill  bars.  Back  of  the  .«teps  a 
11-ft.  granolithic  sidewalk  was  constructed.  The  total 
heitrht  of  the  wall  thus  varies  from  7  to  10  ft. 
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The  concrete  buttresses  were  cast  first,  tlien  the  fill 
was  made  to  approximate  line  and  grade  and  the  rein- 
forced-concrete  steps  were  cast  in  8-1't.  sections,  the  entire 
tVight  being  poured  in  one  operation.  These  steps  were 
built  in  alternate  sections.  At  one  end  of  the  section  they 
were  fastened  to  the  buttresses  by  tlie  %-in.  square  bars, 
as  described,  while  the  other  end  was  free  to  move  hori- 
zontally, being  merely  beveled  under  the  ne.xt  section. 
Thus  each  8-ft.  section  was  a  unit  held  rigidly  in  place 
at  one  end  to  the  buttress,  but  free  to  move  horizontally 
at  the  other  end,  although  held  in  place  by  the  bevel 
mentioned.  The  expansion  joints  thus  located  8  ft.  apart 
were  greased  with  petrolatum  to  prevent  adhesion  of  the 
concrete  when  the  alternate  section  was  poured.  The 
use  of  this  material  also  gave  a  slight  but  appreciable 
space  between  the  sections.  Each  step  was  reinforced 
with  two  %-in.  square  bars  at  the  back  and  two  %-in. 


as  there  are  some  1500  of  these  buttresses  all  of  the  same 
design  and  varying  only  in  the  number  of  steps  provided 
for  and  in  depth,  this  proved  to  be  a  very  expensive 
method.  About  500  buttresses  were  erected  in  this  man- 
ner. The  following  season  the  panel  system  of  forms  was 
adopted  and  the  forms  were  moved  from  buttress  to  butt- 
ress as  the  work  progressed. 

Sand,  stone  and  cement  were  delivered  along  the  line 
of  the  work  by  wagon.  A  %-cu.yd.  mixer,  with  cantilever 
arm  and  traveling  concrete  bucket,  was  used  in  concret- 
ing the  stringers. 

In  the  construction  of  the  steps  wooden  "horses,"  or 
templates,  set  to  line  and  grade  and  clamped  on  the  top 
of  the  buttresses,  were  used.  The  forms  to  secure  the 
beveled  expansion  joints  were  attached  to  these  horses. 
To  the  risers  of  these  horses  were  attached  the  riser  boards 
of  2-in.  plank  lagging  7  in.  wide,  stiffened  with  2x2x1/4- 
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FIG.   2.    DETAILS  OP  STEPPED  RIVER  WALL  AT  HARRISBURG,  PENN. 


square  bars  at  the  front,  against  ice  pressure  from  the 
river  and  earth  pressure  from  the  retained  fill. 

All  concrete  was  mixed  in  the  proportion  of  1  part  of 
cement,  ^y^  of  sand  and  41/^  of  crushed  stone.  The  sand 
used  was  Juniata  River  sand  and  was  excellent  in  quality, 
e.xcept  that  the  grading  of  the  particles  from  fine  to 
coarse  was  poor,  80%  passing  the  30-mesh  sieve  and  only 
4%  the  50-mesh  sieve.  The  deficiencies  in  this  sand  were 
largely  compensated  for  by  the  finer  particles  of  the  run 
of  crusher  stone.  The  crushed  stone  used  was  limestone 
from  local  quarries,  maximum  size  1  in. 

The  concrete  in  the  buttres.ses,  footwall  and  special  re- 
taining walls  was  mixed  wet  and  thoroughly  spaded.  That 
for  the  steps  and  sidewalk  was  mixed  so  dry  that  consid- 
erable heavy  ramming  was  necessary  to  make  moisture 
come  to  the  top.  The  steps  and  sidewalk  had  a  wearing 
surface  compo.sed  of  1  part  cement  and  II/2  parts  sand. 

In  the  construction  of  the  buttresses  wooden  forms 
were  used.  During  the  first  season  these  were  built  up 
and  torn  down  for  each  individual  buttress.     Inasmuch 


in.  steel  angles.  These  ri.sers  were  held  in  place  by  ad- 
justable bolts  fastened  to  the  horses.  The  only  bottom 
forms  used  for  the  steps  were  some  strips  of  1-in.  plank 
used  to  retain  the  earth  at  the  rear  of  the  steps  while 
the  concrete  was  being  placed.  These  were  removed  after 
part  of  the  concrete  had  been  placed.  For  the  rest, 
the  concrete  was  deposited  on  the  earth  embankment.  The 
mortar  surfacing  for  the  risers  was  placed  while  the 
concreting  was  in  progress  by  plastering  the  riser  boards 
with  mortar,  care  being  taken  to  keep  the  mortar  surfac- 
ing ahead  of  the  concrete.  The  concrete  and  mortar 
surfacing,  both  of  which  were  placed  rather  dry,  were 
tamped  together  with  small  tampers.  The  concrete  for 
the  steps  was  mixed  in  a  one-bag  batch  mixer,  but  it  was 
found  necessary  to  mix  all  mortar  top  coat  by  hand. 

While  fair  alignment  of  the  step  forms  and  risers  was 
attained,  it  was  secured  at  the  cost  of  a  great  deal  of 
trouble  and  it  is  believed  that  money  could  have  been 
saved  by  the  use  of  steel  horses  and  riser  forms,  which 
could  have  been  more  readily  kept  in  line. 
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PIG.    3.   LOOKING    ALOXC    WALL    DURING    CONSTRUCTION 

In  the  construction  of  the  emhanknieut  all  earth  out- 
side, and  for  a  depth  of  2  ft.  bulow  the  top,  of  liie  foot- 
wall  was  required  to  be  excavated.  The  remainder  of  the 
tilling  material  came  from  horrow-pits  along  the  Hue  of 
the  work  and  elsewhere  at  points  specified  by  the  engi- 
neer. No  payment  was  made  for  embankment,  but  ma- 
terial was  measured  and  paid  for  in  excavation.  The  con- 
tractor was  required  to  give  1500  ft.  free  haul,  and  al- 
lowance was  made  for  any  o\erhaul  required  at  the  price 
specified  in  the  contract  per  1000  ft.  overhaul  per  cubic 
yard.  A  20-ton  shovjl  and  bottom  dump  wagons  were 
used  for  making  the  (ill. 

The  construction  of  the  sidewalks  was  carried  on  in  (i- 
rt.  alternate  blocks,  witii  a  wearing  surface  of  niortnr  l/_. 


to  %  in.  tliii  k,  with  expansion  joints  located  36  ft.  apart. 
The  method  of  placing  tlii.s  wearing  Burface  on  the  ste|is 
ami  sidewalk  i.s  worthy  of  attention,  as  it  is  the  only 
method,  aside  from  the  cement-gun,  that  aiisolutely  assures 
the  jjcrmanent  adherence  of  the  mortar  wearing  surface 
to  the  concrete  base.  The  latter,  v/liether  sidewalk  or 
steps,  was  placed  so  dry  as  to  require  considerable  heavy 
ramming  to  bring  moisture  to  the  surface.  The  mor- 
tar top  coat  is  mi.xed  so  dry  that  when  a  ball  of  it  is 
formed  in  the  hand  it  must  be  squeezeil  quite  a  bit  in  or- 
der to  make  water  conic  to  the  surface.  'J'liis  loj)  coat  is 
then  spread  over  the  concrete  ba.se  within  a  half-hour  of 
the  time  of  placing  the  latter,  and  is  rammed  and 
screedt'd  into  place.  Thi'  surface  is  then  linished  at  once 
with  wooden  floats  and  metal  trowels.  Wiien  the  toj)  coat  is 
placed  by  this  method  witii  propci'  attention  to  details, 
it  will  never  come  olf. 

The  writer  has  removed  slai)s  placed  in  this  manner 
and  found  that  there  was  no  dividing  line  between  the 
top  coat  and  concrete.  In  fact  it  was  found  impossible 
to  separate  the  top  coat  from  the  base,  the  fracture 
occurring  elsewhere  in  every  case. 

The  contractor's  jjlant  consisted  of  a  20-ton  shovel,  one 
two-bag  batcli  mixer,  self-propelling  aiul  operated  by 
steam,  and  one  one-bag  batch  mi.xer  operated  by  gasoline. 
At  dilTereut  times  there  were  two  additional  mixers  on 
the  work,  and  of  course  there  were  the  usual  wheelbarrows, 
small  tools,  etc.  Teams  and  wagons  were  hired  by  the 
day. 

The  quantities  involved  and  the  contract  jirices  were 
as  follows: 

12,000  cu.yd.  1  :  2i,i  :  4V>  concrete,  at $7.29 

330  tons  o£  reinforcing:  steel,  at SO. 00 

12.000  Un.ft.    of   fiber   conduit,    at 00':. 

12.000  lb.    cast    iron,    at OS  " 

12,000  cu.yd.  of  excavation,  at .CO 

■l.'j.OOO  cu.yd.   of  excavation,  at .70 

4:!, 000  cu.yd.    1000-rt.    overhaul,    at OS 

The  total  cost  of  the  wi)rk  will  be  about  $1(10.000. 

The  price  of  concrete  is  considered  very  low  for  this 
class  of  work,  but  the  price  on  excavation  was  ample. 
Inasmuch  as  the  contractor  .secured  much  of  his  material 
from  excavations  Avhere  he  was  also  paid  for  doing  the 
excavating  by  other  ])arties,  it  is  believed  that  he 
did  not  make  out  so  badly  on  the  contract  as  a  whole 
after  all. 

The  work  was  done  by  the  Stucker  Brothers  Con- 
struction Co.  of  Ilarrisburg,  under  the  direction  anil  idans 


FIG.   4.    ALTERNATE  STEP  FORMS  IN  PLACE  ON  HARRISBURG  RIVER  WALL 
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of  the  Bwird  of  Public  Works,  and  W.  H.  Lyucli,  Super- 
intendent of  Streets  and  Public  liiiprovemeuts.  James 
H.  Fuertes,  of  New  York  Ctiy,  is  Consulting  Engineer  of 


PTG    5.    CONCRETING   WALL   FROM   TRAVELING   MIXER 

the  Board.  The  writer  is  the  Principal  Engineer  aud 
Henry  M.  Gross  was  Assistant  Engineer  in  immediate 
charge  of  construction. 


Jotersnaisa^tSoEa  of  IRsiaEafsill  RateSp 


circular  case  shown  at  the  top.  The  tilting  bucket  A 
catches  the  rain  conducted  to  it  through  the  tube  B  from 
the  receiving  funnel  on  the  roof.  The  bucket  is  held  in 
a  rectangular  frame  running  upon  vertical  guides  and 
suspended  from  helicoidal  springs.  Attached  to  this 
frame  and  following  it  in  its  downward  movement  is  the 
pen  arni  C,  which  terminates  in  the  pen  shown  marking 
:ilong  the  top  line  of  the  chart. 

With  a  precipitation  equivalent  to  i/^  in.  of  rainfall,  the 
l)ucket  moves  downward,  carrying  the  pen  to  the  lower 
limit  of  the  chart;  automatically  dumps  its  contents  and 
returns  to  the  top  of  the  chart,  where  it  is  again  in  posi- 
tion for  a  downward  movement  upon  continuation  of  the 
rainfall.  During  this  time  the  chart  is  moving  at  a  uni- 
form rate  from  right  to  left  in  front  of  the  pen. 

By  increasing  the  diameter  of  a  pulley  the  plaque  hold- 
ing the  chart  was  made  to  travel  faster  and  at  a  rate 
w  hereby  the  pen  would  move  across  the  face  of  the  chart 
111  34  hr.  instead  of  in  seven  days.  A  new  chart  was  drawn 
111  conform  to  this  increase  of  the  time  interval.  On  this 
'  liart  the  time  scale  is  about  i/^  in.  to  an  hour. 

Even  with  this  expansion  of  the  time  scale  it  was  soon 
Inund  that  the  rates  of  precipitation,  which  were  of  im- 
portance and  of  which  an  accurate  record  was  desired, 
made  lines  so  near  the  vertical  tliat  their  inclination  was 
difficult  of  interpretation.  For  example,  rates  of  precipi- 
tation of  1  in.  per  hr.,  lasting  for  5  min.,  made  lines  less 
than  1  in.  in  length  and  which  departed  from  the  vertical 
at  the  lower  end  only  0.04  in.  And  rates  of  4  in.  per  hr., 
lasting  for  a  similar  period  of  5  min.,  made  lines  3%  in. 
long,  departing  at  the  lower  end  from  the  vertical  by  only 
the  same  amount,  namely,  0.04  in.  It  is  obvious  that  no 
accurate  interpretation  of  intermediate  rates  can  be  made 


By  George  A.  Caepenter* 

The  writer  has  been  interested  for  several  years  in  a 
study  of  rainfall  rates  or  precipitation,  figures  now  re- 
garded by  engineers  engaged  in  the  design  of  storm-water 
sewers  as  of  much  greater  importance  than  formerly. 
There  are  few  rain  gages  on  the  market,  however,  from 
which  such  figures  can  be  obtained  with  any  degree  of 
accuracy. 

A  number  of  years  ago  there  came  into  the  writer's  pos- 
session an  automatic  recording  rain  gage  made  by  the 
Draper  Manufacturing  Co.  of  New  York.  The  rainfall 
was  recorded  on  a  chart  measuring  about  5x12  in.  and 
intended  to  cover  a  period  of  seven  days.  This  gave  an 
hour  interval  of  less  than  i/g  in.  and  a  space  of  1  in.  for 
each  0.1  in.  of  rainfall.  The  scale  showing  the  amount 
of  precipitation  was  sufficiently  large  to  give  even  a 
greater  degree  of  accuracy  than  was  necessary,  but  the 
time  scale  was  altogether  too  small  for  the  computation  of 
rates,  although  it  answered  perfectly  the  purposes  for 
which  the  gage  was  made,  namely,  the  recording  of  the 
beginning  and  ending  of  storms  and  the  total  amount  of 
precipitation. 

This  rain  gage,  inclosed  in  its  case,  is  illustrated  in 
Fig.  1.  In  the  lower  right-hand  corner  of  the  view  may 
be  seen  the  train  of  wheels  and  striking  arm  which  were 
added  later,  and  the  action  of  which  will  be  explained. 

The  chart  upon  which  the  record  is  drawn  is  held  by 
clips  upon  a  plaque  suspended  from  a  moving  carriage. 
The  carriage  is  actuated  by  clockwork  contained  in  the 

•City  Engineer,  Pawtucket,  R.  I. 


FIG.    1.    MODIFICATION  OF   REGISTERING   DEVICE  OF 
DRAPER  RAIN  GAGE 

from  lines  so  nearly  parallel,  aud  there  are,  in  addition, 
mechanical  inaccuracies  of  the  instrument  which  preclude 
any  such  fine  adjustment  of  its  working  parts. 

The  writer  studied  this  instrument  a  long  time  before 
he  hit  upon  the  expedient  finally  adopted  to  overcome  the 
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tliftifulty  and  to  i)ioduce  an  accurate  rucord  of  rates,  h 
was  disiovered  that  a  slight  blow  upon  the  pen  arm  C  of 
the  instrument  produced  a  perfectly  legible  tick,  or  dash, 
upon  the  record,  and  after  tiiat  the  solution  was  compara- 
tively simple. 

Working  under  suggestions  from  the  writer,  Schneider 
Brothers,  of  Jersey  City,  N.  J.,  made  a  striking  arm 
actuated  by  clockwork,  which  was  installed  in  the  c^se  of 
the  Draper  gage,  as  .shown  in  Fig.  1.  At  the  left  end  of 
the  striking  arm  D.  but  concealed  by  it  in  the  illustration, 
is  the  hammer.  The  holes  in  this  arm  provide  a  variable 
location  for  a  balance  weight  E.  which  regulates  the  blow, 
and  the  pawl  F,  bearing  upon  a  ratchet  wheel,  raises  thi.s 
striking  arm  and  liamnier  as  the  wheel  revolves.  At  the 
upper  limit  of  its  movement  the  pawl  drops  off  the  tooth 
of  the  ratchet  and  the  hammer  in  falling  gives  a  slight 
blow  upon  the  pen  arm  C  of  the  rain  gage. 

The  ratchet  wheel  revolves  once  in  12  min.  and  has  six 
teeth,  tlius  producing  a  blow  of  the  hammer  once  in  two 
minutes.  The  time  between  hammer  strokes  can  be  regu- 
lated by  substituting  a  wheel  having  the  proper  number'^of 
teeth  to  produce  the  desired  interval.     A  wheel  with  12 


In  tile  original  of  Fig.  2  it  could  be  readily  seen  that 
the  maximum  precipitation  occurred  between  5:30  and 
6:15  p.m.  As  the  space  between  any  two  horizontal  lines 
on  the  chart  represents  O.dl  in.  of  rainfall,  eounting  tJie 
numl)or  of  such  spaces  lietween  any  two  consecutive  marks 
made  by  the  hammer  and  multiplying  this  number  by  30 
will  give  the  rate  of  ])reii|)itafion,  in  hundredths  of  an 
inch  per  hour,  for  a  period  of  2  min.  Counting  the  num- 
ber of  spaces  between  any  three  consecutive  marks  and 
multii)lying  by  15  will  give  the  rate  in  hundredths  of  an 
inch  )ier  hour,  wliiih  lasted  for  1  min.,  and,  similarly,  the 
number  of  horizontal  sjiaces  between  any  of  the  marks 
produced  by  the  hanuner  nuiltiplied  by  60  and  divided 
by  the  number  of  minutes  indicated  by  the  hammer  mark- 
ings over  the  .space  under  consideration  will  give  the  cor- 
responding rate  of  precipitation  in  hundredths  of  an  inch 
per  hour  for  the  period  covered. 

From  the  foregoing  statements  it  is  evident  that  an 
accurate  interpretation  of  rates  per  hour  can  be  readily 
determined  for  any  length  of  time  desired,  and  that  such 
inter])retation  does  not  depend  on  any  scaling  of  lines 
upon  the  chart,  but  can  ])e  read  direct'lv  from  the  .same. 
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PIG.    2.    PAWTUCKET   RAINFALL   CHART,    SHOWING 
RAINFALL  RATES 

The  ruled  face  of  the  original  chart  is  5x12%  in.,  and  is  much 
more  easily  read   than   is  this  reproduction 
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FIG.  3.     RATES  OF  R.\IN"FALL  AT  PAWTUCKET,  R.  I.,  JANUARY,   1902.  To  JA.NIWUY.   1;'12 


teeth,  giving  a  blow  once  each  minute,  was  first  tried,  but 
the  marks  on  the  record  were  found  to  be  nearer  together 
than  was  necessary  and  therefore  the  time  interval  was 
increased  to  2  min.  by  substituting  a  wheel  with  half  the 
number  of  teeth. 

Fig.  2  is  a  reproduction  of  a  chart  made  by  this  instru- 
ment. An  inspection  of  the  chart  will  show  how  easily 
and  accurately  the  rates  of  precipitation  of  the  storm 
recorded  may  be  determined.*  Where  the  marks  produced 
by  the  action  of  the  hammer  are  .so  close  together  as  to  be 
uncertain  in  number,  or  indistinguishable,  the  rates  of 
precipitation  are  less  than  0.1  in.  per  hr.  and  are  of  no 
value  for  the  record  desired.  All  rates  of  any  importance 
may  be  determined  easily  from  these  charts. 

•Unfortunately,  the  dots  on  the  original  were  so  small 
that  they  do  not  show  in  the  reproduction. — Editor. 


A  practical  application  of  the  data  thus  obtained  is 
illustrated  in  the  rainfall  curve  shown  in  Fig.  3.  After 
determining  rates  of  precipitation  for  intervals  of  5,  10, 
15,  20,  etc.,  minutes  for  a  period  of  years,  these  data  are 
plotted  as  shown  by  the  black  dots  of  Fig.  3.  Where  these 
dots  become  so  numerous  as  to  be  indistinguishable  as  to 
number,  the  expedient  has  been  adopted  of  representing 
them  by  the  volume  of  the  area  made  solid  black  and  by 
indicating  the  number  of  the  dots  by  a  figure  placed  op- 
posite each  black  space. 

The  rates  plotted  in  Fig.  3  cover  all  the  storms  of  the 
ten-year  period  from  January,  1902,  to  January,  1912, 
which  had  rates  of  precipitation  of  0.75  in.  per  hr.  or 
more.  The  arbitrary  "curve  of  average  maximum  rate" 
was  obtained  by  averaging  the  maximum  rates  of  each 
vear. 
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The  Oakland,  Aiitiocli  &  I<]astcrn  lly.  is  an  interurban 
eleetnc  line  between  Oakland  and  Sacramento,  Calif., 
85  miles  long.  The  nine  miles  between  the  Oakland 
station  and  San  Franeiseo  is  covered  by  running  over 
the  San  Francisco  &  Oakland  Terminal  Ey.  to  that  com- 
pany's pier,  where  jsasscngers  are  transferred  to  the  ferry 


PIG.    1.    FLBCTRIC-LIGHT    ALTERNATING-CURRENT    AU- 

TCjjATIC    block    signals    on    the    OAKLAND, 

ANTIOCH    &    EASTERN    RY. 

steamers.  The  road  has  a  single  track.  Passing  sidings, 
the  majority  of  which  are  single-ended,  are  one  to  six 
miles  apart.  Substations  16  to  22  miles  apart  receive 
60-cycle  current  from  the  hydro-electric  plant  of  the  Great 
AVestern  Power  Co.;  one  receives  it  at  23,000  volts,  the 
others  at  11,000.  The  substations  deliver  1200-volt  direct 
current  for  propulsion  and  2200-volt,  60-cycle  alternating 
current  for  the  signal  system. 

As  the  line  passes  through  much  country  in  which 
traffic  will  be  comparatively  light  for  some  years  to  come, 
it  was  desirable  to  keep  the  initial  investment  down  tn 
a  minimum.  In  the  signal  system  economy  in  construc- 
tion has  been  combined  with  safety  in  operation. 

Block-Sigxal  System 

The  block-signal  system  consists  of  center-fed  track 
circuits  extending  between  pairs  of  home  signals  located 
at  sidings,  each  home  signal  having  its  distant  signal 
serving  as  a  repeater.  Track  circuits  were  not  allowed 
to  exceed  7000  ft.  in  length.  AVhen  the  distance  between 
sidings  is  greater  than  this,  it  is  divided  into  two  or 
more  track  circuits,  all  alike  as  to  apparatus  and  arrange- 
ment. When  the  distance  between  sidings  is  greater  than 
that  desired  between  the  home  signals,  intermediate  pairs 
of  home  signals  (with  their  respective  distant  signals) 
are  installed,  the  apparatus  being  the  same  as  at  sidings 
e-\"cci)t  for  the  aljsence  of  the  switch  indicator.     There 


are  42   lilocks    (averaging  two  miles  iu  length)    and   72 
track  sections  for  the  85  miles  of  line. 

The  signals  are  of  the  electric-Iiglit  type,  shown  in  Fig. 
1,  no  semaphores  being  used.  This  has  the  advantage  of 
eliminating  all  moving  parts,  and  is  therefore  less  liable 
to  interruptions  of  service  caused  by  the  signal's  getting 
out  of  order.  It  is  very  much  cheaper,  consisting  of  only 
two  lamps  in  a  hood  designed  to  make  them  distinctly 
visible  by  day  as  well  as  by  night  {Engineering  News, 
Dec.  24,  1914).  The  home  signals  are  in  pairs,  as  shown 
in  Fig.  1,  with  a  single  distant  signal  in  each  direction. 
The  bo.x  on  the  nearer  pole  contains  the  control  apparatus, 
which  consists  of  two  line  relays  on  an  upper  shelf  and 
two  galvanometer-type  track  relays  below. 

Each  home  signal  gives  •  red  and  green  indications. 
Tiie  distant  signal  is  located  1000  to  2000  ft.  from  the 
home  signal  and  gives  3'ellow  and  green  indications.  The 
yellow  light  shows  at  the  same  time  as  the  red  light  of 
the  home  signal,  giving  the  motorman  ample  time  to  get 
his  train  under  control  so  as  not  to  overrun  the  home 
signal  if  the  latter  still  shows  red  when  he  reaches  it. 
Fig.  2  shows  a  single-end  siding,  with  the  two  home 
signals  j^laced  at  the  fouling  point. 

Opposing  trains  may  approach  each  other  to  a  common 
jioint  at  a  pair  of  home  signals,  but  each  will  have  been 
forewarned  by  the  distant  signal.  Thus  opposing  trains 
do  not  run  blindly  up  to  a  jsair  of  home  signals  indicating 
'"stop"  without  previous  warning  of  their  position.  A 
simple  form  of  switch  indicator  is  used,  shown  at  the 
left  in  Fig.  2.  This  has  only  a  green  light.  When  the 
light  does  not  show,  the  switclunan  must  not  open  the 
switch  to  allow  a  train  to  leave  the  siding.  The  signal 
equipment  was  furnished  by  the  Union  Switch  &  Signal 
Co.,  of  Pittsburgh,  Penn.,  and  includes  83  home  and  84 
distant  signals. 

Details  of  Circuits 

Fig.  3  shows  the  circuits  for  a  typical  block  cousisting 
of  one  track  circuit.  When  the  block  length  is  such  as 
to  require  two  track  circuits,  the  additional  connections 
shown  by  the  smaller  diagi'am   (at  the  right)   are  intro- 
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duced  in  the  middle  of  the  lilock.  It  should  be  noted  that 
(lie  impedance  Ijond  permits  the  direct  current  for  pro- 
pulsion to  flow  without  interruption  past  the  insulating 
rail  joints,  but  is  jsractically  a  barrier  against  the 
flow  of  alternating  current  between  two  track  circuits 
or  between  the  two  rails  of  one  track  circuit.    In  tracing 
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the  signal  i-ireiiits  on  the  diagram  the  rails  ami  track 
circuits  should  be  considered  as  insulated  from  each  othyr 
at  insulating  joints. 

All  track  circuits  are  center-fed,  having  a  galvanometer 
relay  at  each  end.  It  will  be  seen  hy  Fig.  ;i  that  the 
control  circuit  of  a  block  is  carried  through  tlu;  track 
relay  at  the  adjacent  end  of  the  next  track  circuit  east 
of  the  block.  This  is  done  to  secure  a  preliminary  indica- 
tion and  obviate  the  possibility  of  two  trains  entering  the 
block  at  opposite  ends  and  meeting  in  the  middle. 


of  double-end  sidings.  At  a  single-end  siding  witii  switcii 
pointing  to  the  west  the  home  signals  are  west  of  the 
switch ;  where  the  switch  points  to  the  eart  they  are  at 
the  fouling  points  (as  in  Fig.  2).  With  the  indicator 
circuit  as  shown  in  Fig.  .')  and  with  the  location  of  signals 
as  described,  preliminary  protection  is  given  the  indicator 
from  each  direction  without  the  use  of  line  wires  and 
without  sacrifice  of  safety. 

At  a  double-end  siding,  cars  must  leave  by  the  east  end 
only,  and  the  switchnuin  must  note   that  the  indicator 


When  a  westbound  train  enters  the  track  circuit  just     shows  green  as  he  opens  the  switch.    On  leaving  the  siding. 


east  of  the  block  under  consideration,  the  track  relay  at 
the  west  end  of  that  track  circuit  is  not  operated  at  once, 
but  when  the  train  has  advanced  thi'ough  about  one- 
fourth  of  the  track  circuit  the  resistance  of  the  rails 
between  the  train  and  the  track  transformer  has  fallen 
so  low  as  to  short-circuit  the  track  relay,  and  the  signals 
at  the  west  end  of  the  block  are  set  to  danger.  If  an 
opposing  train  has  already  entered  this  block,  the  two 
trains  will  be  protected  by  the  distant  signals,  as  noted. 
•By  this  arrangement  the  necessary  amount  of  alter- 
nating-current  traik-circiiit    equi])mcnt   is    reduccil    to   a 


an  eastbound  train  proceeds  without  observing  the  home 
signal  at  that  location,  the  signal  indication  having  been 
duplicated  in  the  switch  indicator.  \  westbound  train 
observes  the  indication  of  the  home  signal  and  thereby 
secures  preliminary  protection.  These  conditions  apply 
also  for  movement  out  of  a  single-end  siding  with  its 
switch  pointing  east. 

When  leaving  a  single-end  siding  with  switch  pointing 
west,  tlic  switch  indicator  is  observed  in  the  same  manner 
and  the  proper  home  signal  is  observed  before  proceeding 
either  west  or  east.    For  proceeding  out  of  a  siding  of  this 
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PIG.  3.    DIAGRAM  OP  CIRCUITS  FOR  THE  BLOCK-SIGNAL  SYSTEM  OF  THE  OAKLAND,  ANTIOCH  &   EASTERN  RT. 


minimum.  Line  relays  control  the  indications  of  the 
home  and  distant  signals  and  of  the  switch  indicators. 
Switch-circuit  controllers  are  applied  to  the  siding  and 
other  switches  to  give  the  necessary  protection  when  a 
train  is  entering  or  leaving  a  siding  or  when  a  switch  is 
left  open  for  any  other  reason  or  through  carelessness. 

Two  No.  6  bare  copper  wires  extend  the  length  of  the 
signal  system,  carrying  the  220()-volt  alternating  current. 
There  are  three  No.  10  weatherproof  copper  line  wires 
for  the  signal-control  circuits  and  two  additional  similar 
wires  extending  from  the  home  to  the  distant  signals. 
The  wires  are  all  carried  on  the  upper  crossarm  (Fig.  2), 
the  five  line  wires  on  the  left-hand  side  of  the  pole  and 
the  two  2200-volt  mains  on  the  right.  A  line  transformer 
is  also  shown  on  the  pole,  connected  to  the  2200-volt 
mains  and  supported  beneath  them. 

In  the  initial  installation  it  was  desired  to  avoid  the 
expense  of  standard  switch  indicators  and  control  wires. 
An  effective  substitute  arrangement  was  provided  by 
installing  at  the  east  end  of  double-end  sidings  and  at 
the  switches  of  single-end  sidings  electric-light  indicators 
controlled  by  the  adjacent  signal-control  apparatus.  The 
indicator  is  shown  at  the  left  in  Fig.  2. 

The  pair  of  home  signals  is  located  between  the  ends 


class  when  the  indicator  shows  green,  preliminary  pro- 
tection between  this  movement  and  an  approaching  east- 
bound  train  is  given  by  the  time  interval  between  the 
opening  of  the  switch  and  the  moment  when  the  train 
reaches  the  westbound  home  signal,  having  covered  the 
distance  between  the  fouling  point  and  the  signal.  This 
operation,  being  necessarily  slow,  occupies  a  period  of  time 
during  which  a  train  moving  at  high  speed  on  the  main 
track  covers  a  comparatively  long  distance.  Thus,  as 
long  as  the  signals  and  switch  indicators  are  observed 
there  can  be  no  collision. 

One  point  of  objection  is  the  time  lost  by  an  eastbound 
train  waiting  on  a  siding  for  a  passing  westbound  train 
to  travel  the  length  of  a  block  in  order  that  the  switch 
indicator  may  show  green.  This  is  not  serious  under  the 
present  conditions  of  light  traffic.  When  increased  traffic 
demands  the  elimination  of  this  delay,  a  switch-indicator 
wire  can  be  run  the  length  of  the  block  and  two  indicators 
(one  for  each  direction)  placed  at  each  switch. 

The  reason  for  not  leaving  a  double-end  siding  at  the 
west  end  is  that  such  a  move  could  not  be  protected  by  a 
switch  indicator  without  running  an  additional  wire, 
because  no  preliminary  protection  would  here  be  avail- 
able, as  at  the  east  end. 
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Tfisi©  A.ps'all  Floodls  flEa  Tessa.s'' 


By 


UrNNKMF.VKlif 


TIk'  tlood.s  that  occurred  in  Tc.vas  during  thy  hist  tun 
<lay,^  ol'  April,  1915,  and  the  greater  part  oi'  jMay,  while  far 
from  approaching  the  severity  of  the  record-breaking 
Hoods  of  December,  1913,  are  memorable  from  the  fact 
that  tliey  caused  a  loss  of  40  lives  and  an  indeterminable, 
but  immense,  damage  to  crops.  The  latter  had  to  be 
rejilanted  not  only  in  the  flooded  area  but  also  in  sec- 
tions where  the  soil  had  been  washed  by  heavy  rains. 
Incomplete  returns  give  an  estimated  damage  of  $2,354,- 
125  (exclusive  of  losses  sustained  by  railroad,  telegraph 
and  telephone  companies),  classified  as  follows: 


-Watersheds 


Colorado      Brazos      Trinity  Guadalupe     Total 

County  bridges, 
roads,  build- 
ings,   etc $650,750        $159.!)00    $15,400  $500         $915,425 

Crops    5,250       1,324,000         6,000  6,500        1,341,750 

I,ive   stock ..  6S,S25  ..  ..  68,825 

Suspension    o  f 

business     ...  .  .  102,500      10,000  4,500  117,000 


Tot:i 


.$656,000    $1,655,225    $31,400        $11,500      $2,423,000 


Tlie  deaths  occurred  in  the  creeks,  which  were  rapidly 
converted  into  raging  torrents  by  the  heavy  rains  and 
caught  the  people  unawares.  Of  the  40  deaths,  perhaps 
S  could  have  been  prevented  by  the  e.xercise  of  a  little 
c,-iution. 

Considerai)iy  over  one-hall'  of  the  total  damage  reported 
wa.'^  due  to  los;;  of  crops  in  the  field ;  over  one-third  con- 
sisted of  damage  to  buildings,  bridges  and  roads,  mostly 
in  the  city  of  Austin ;  and  the  remainder  (less  than  one- 
twelfth)  represents  losses  by  suspension  of  business  and 
drowning  of  live  stock.  Railroads  suffered  considerably 
from  washouts  and  interruption  of  traffic. 

From  Apr.  14  to  20,  1915,  a  series  of  local  showers  oc- 
curred over  the  Guadalupe,  Colorado,  Brazos  and  Trinity 
watersheds,  which  became  sufficiently  cumulative  to  jus- 
tify the  issuance  of  warnings  on  Apr.  20  for  the  Guada- 
lupe and  lower  Colorado.  Most  of  this  water  soaked  into 
the  ground  and  no  dangerous  rises  occurred.  On  Apr. 
21  the  precipitation  was  too  light  to  affect  the  streams, 
but  on  the  22nd  unusually  heavy  showers  set  in,  which 
were  reported  on  the  morning  of  Apr.  23  and  resulted 
in  an  immediate  issuance  of  flood  warnings  for  the  Guada- 
lupe, middle  and  lower  Colorado,  middle  and  lower  Brazos 
and  upper  Trinity. 

CoLOK.vDo  River  Flood 

The  Colorado  River  began  to  assume  a  serious  stage 
all  along  its  course  during  the  night  of  Apr.  22  and 
23.  A  heavy  rain  set  in  at  Au.stin  about  7 :  45  p.m.,  and 
by  midnight  as  much  as  8  in.  of  water  had  fallen.  The 
rain  converted  Waller  and  Shoal  Creeks  into  raging  tor- 
rents, and  the  flood  damage  and  loss  of  life  at  Austin 
were  almost  entirely  due  to  the  overflows  of  the.se  creeks. 
Shoal  Creek  empties  into  the  Colorado  below  the  Austin 
Dam  and  about  one-half  mile  above  Congress  Ave.  wagon 
bridge,  on  which  the  river-gage  is  located.  Waller  Creek 
flows  into  the  Colorado  at  a  jDoint  about  one-half  mile  be- 
low that  bridge.     The  river  gage  therefore  showed  oulv 


•The  record-breaking  floods  in  Texas  in  December.  1913, 
which  caused  the  loss  of  177  lives  and  jiroperty  valued  at 
$8,000,000,  were  described  in  detail  by  Mr.  Bunnemeyer  in 
"Engineering  News,"  May  21,  1914,  pp.   1110-1121. 

tSection  Director,  Weather  Bureau,  Houston,  Te.K. 


file  flood  wafers  ciiniing  in  fvoiii  Siioal  Creek.  The  chan- 
nels of  these  creeks  are  naturally  narrow,  and  on  Waller 
Creek  houses  had  been  built  to  the  edge  of  the  banks. 
The  width  of  either  stream  at  the  time  of  the  crest  did  not 
exceed  y^  mi.,  and  ]wssibly  G  sq.mi.  of  territory  was  sub- 
merged. The  depth  of  the  wafer  in  the  middle  of  the 
channels  was  probably  as  much  as  30  or  40  ft. 

A  second  flood  occurred  at  Austin  on  the  afternoon  of 
Apr.  25,  with  gage  reading  17.5  ft.  at  3  p.m.  and  17.8  ft. 
at  7  a.m.  next  morning.  These  two  floods  had  a  fall  of  8 
If.  l)ctween  their  crests  at  Lagrange;  but  at  Columbus 
the  fall  was  not  pronounced.  At  the  latter  .station  the 
crest  passed  at  4  p.m.,  Apr.  28,  with  gage  reading  36.3  ft. 
This  is  7.8  ft.  lower  than  that  recorded  during  the  flood 
of  December,  1913.  The  width  of  the  flooded  area  below 
Columbus  was  from  I/2  to  3  mi. 

l>i;.\zos  RivEK  Flood 

The  flood  in  the  valley  of  the  Brazos  River  was  much 
more  severe  than  that  of  the  Colorado,  so  far  as  property 
damage  is  concerned.  But  there  were  only  five  deaths  by 
drowning.  At  Valley  Junction,  however,  the  fiood  was 
severe,  due  to  an  immense  volume  of  water  coming  in 
from  the  Little  River.  On  the  morning  of  Apr.  23  unusu- 
ally heavy  rains  were  reported  from  the  Little  River  water- 
shed, with  8.29  in.  at  Taylor  and  7.30  in.  at  Cameron. 
The  river  observer  at  Valley  Junction  reported  a  stage 
of  26  ft.  at  7  a.m.  on  Apr.  23,  and  on  the  following  morn- 
ing he  reported  the  gage  under  water  and  inaccessible. 
Later  he  found  that  the  height  of  the  water  on  Apr.  24 
corresponded  to  a  gage  reading  of  50  ft.  This  is  5  ft.  less 
than  the  crest  of  the  record  flood  of  December,  1913.  The 
crest  of  the  flood  was  at  Washington  at  7  p.m.  Apr.  27, 
with  a  stage  of  52.9  ft.  The  stream  remained  stationary 
for  12  hr.  and  then  began  to  fall  slowly.  It  reached  Hemp- 
stead on  Apr.  29,  with  a  stage  of  46.5  ft.;  and  Rosenberg 
at  11  p.m.  May  1,  with  a  stage  of  46.4  ft.  No  records 
were  obtained  from  either  Washington  or  Rosenberg  in 
December,  1913,  but  at  Hempstead  the  stream  was  6.3  ft. 
higher  in  December,  1913,  than  in  the  present  flood.  The 
width  of  the  stream  ranged  from  about  II/2  to  5  iiii-  -'f  ■i"*' 
below  Valley  Junction,  and  a  few  of  the  smaller  towns 
were  partly  under  water.  Lowlands  were  deserted  Ijefore 
the  water  came  and  stock  and  property  moved  out  as  far 
as  possible. 

In  some  places  sandbanks  3  to  5  ft.  high  washed  up, 
and  in  other  places  big  holes  and  gullies  were  left.  The 
crest  of  the  flood  reached  the  Gulf  on  May  6. 

Trinity  River  Flood 

The  flood  in  the  valley  of  the  Trinity  River  was 
comparatively  mild,  and  the  resulting  los.ses  were 
small  when  compared  witli  those  sustained  in  the  Brazos 
and  Colorado  overflows.  The  stream  was  strongly  fluctu- 
ating above  Dallas  from  Apr.  22  to  27;  but  at  Dallas 
there  was  a  continuous  rise  after  the  flood  stage  was 
reached  on  Apr.  23.  The  crest  occurred  at  7 :  30  p.m. 
Apr.  29  with  the  stage  at  36.7  ft. 

The  Guadalupe  flood  was  of  comparatively  sliort  dura- 
tion at  Gonzales.  On  Apr.  21  the  river  got  bankful  at 
that  place  and  then  fell  rapidly,  but  rose  again  on  Apr. 
24,  and  by  5:  30  a.m.  Apr.  25  attained  a  stage  of  30  ft., 
which  was  the  highest  reported.  The  flood  had  subsided 
by  May  5. 
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/iracBiaBraati  Hi|(Ji=Presstwre  Fire 


'I'lii'  Ciiiciiinali  liiuli-pri'ssinv  lire  Horvicc  is  lioiiif,' 
r(nii|.|MMl  Willi  III,.  iiitei-ostiii_i,r  design  of  hydrant,  sliown 
111  till'  M(idiii|i;iiiyiii,i;-  sketch,  as  made  by  the  Kennedy 
Nalvf  Manufactnring  Co.,  Klinira,  N.  Y.  The  liydrants 
arc  designed  for  a  working  pressure  of  ;?()()  11).  per  scpiii. 
and  are  tested  to  600  lb.  The  design  is  unusual  in  having 
the  top  slotted  to  take  a  head  on  which  are  the  hose  out- 
lets. I  his  feature  not  lieing  found  cl.scwhere  except  in  the 
I'.altinHin^  high-pressure  hydrants.     These  heads  are  car- 


Sfreef  Le^e/ 


Sec+ion   showing 
Double    Drip 

CI.NCINNATI    HIGH-PRESSURK    FIRE    HYDRANT 
Without   hose   head 

ried  oji  the  hose  wagons  and  engage  by  one-sixteenth  turn. 
The  hydrants  are  set  in  vaults,  their  tops  being  about 
I  in.  below  street  level.  Wliere  possible  they  are  located 
between  the  car  tracks,  for  accessibility  and  freedom  from 
snow. 

Hydrant  Dkskin 

The  hydrant  consists  primarily  of  three  jiarts — the 
elliow  or  inlet  for  introducing  the  water,  the  gate  and  its 
operating  mechanism  for  controlling  the  flow  of  water, 
and  the  standpipe  or  outlet  for  delivering  the  water. 

The  elbow  is  a  flanged  female  part  made  of  "semi- 
steel."  Into  this  elbow  a  bronze  bushing  is  screwed  and 
pinned.  This  in  turn  receives  the  bronze  seat-ring,  which 
can  be  unscrewed  with  a  wrench  and  removed  through  the 
standpipe.  The  seat-ring  has  a  tapered  seat  for  the  valve 
leather  and  is  slotted  out  for  the  drip-])late;  it  is  also 
drilled  and  grooved  so  as  to  carry  away  the  waste  water. 

The  gate  is  made  up  of  the  main  valve,  which  is  of 
leather,  the  bronze  top  i)late  and  the  cast-iron  bottom 
plate.  A  hole  through  the  center  of  the  top  i)late  ter- 
minates at  its  lower  end  in  a  tapered  seat  for  the  auxiliary 
valve. 

The  standpipe  is  I)  in.  inside  diameter,  has  a  %-in.  wall 
and  is  made  of  "semisteel."     Its  upper  end   terminates 


in  a  bronze  bushing  which  is  slolicd  to  lake  the  hydrant 
)i(!ad  i)revionsly  mentioned. 

()ri:iiATi().\  or  IIvihiant 
Wiien  the  hydrant  is  to  he  used.  ;dler  its  iiislalhilion. 
Ihe  street-cover  is  removed  from  over  the  vault  and  the 
hydrant-cover  lifted  oil'.  Then  the  bydranl-liead  is 
slipped  into  the  bushing  and  turned  to  lock  it  in  place. 
The  joint  is  sealed  by  a  rubber  gasket  which  (its  into  a 
groove  on  tlu'  lower  eii<l  of  the  head.  This  gasket  being 
slightly  larger  in  diameter  than  Ihe  bore  of  the  bushing 
is  thus  ])artly  comjjressed  ;  the  water  pressure  does  the 
rest. 

\  wrench  is  applied  to  the  s(piare  hi'ad  on  the  lop  of 
the  control-stem;  this  being  turned,  the  main  stem  is 
moved  through  the  threaded  nut,  the  cro.ssimr  and  the 
))ins.  The  main  stem  carries  with  it  the  drip  plate,  which 
is  faced  with  leather.  The  first  movement  of  the  stem 
carries  the  leathers  over  the  drij)  holes  in  the  seat-ring 
and  prevents  the  waste  of  any  water  as  it  flows  through 
the  hydrant.  Movement  of  the  stem  is  coidinued  until 
the  end  of  the  stem  strikes  Ihe  bottom  of  the  cap,  where- 
n])on  its  further  movement  ojiens  the  auxiliary  valve. 
allowing  water  to  enter  and  fill  the  hydrant  througii  the 
hole  in  the  top  plate  until  the  hydrant  and  the  head  are 
full  and  the  pressure  is  equalized.  Still  further  move- 
ment of  the  stem  opens  the  main  valve,  allowing  the  free 
pas.sage  of  water.  The  hyilraiit-liead  is  furni.shed  with  fivc^ 
inde[)endent  hose  valves  wliirli  (ontrol  the  further  delivery 
of  water. 

Springs  are  necessary  to  keep  the  main  and  auxiliary 
valves  against  their  respective  seal.-  while  Ihe  hydrant  is 
lieing  closed,  thus  preventing  "water-hammer."  The.se 
springs  also  serve  another  purpo.se  by  jjreventing  the  drip- 
plate  facings  from  uncovering  the  dri|)  holes  until  the 
valves  are  closed  and  pressure  shut  off  from  the  hydrant. 

.Ml  bearing  or  wearing  surfaces  are  of  bronze  or  heavily 
hushed  with  bronze.  The  iron  surfaces  are  thickly  coated 
with  rust-resisting  jjaint.  The  specilications  recpiircd  the 
follow'ing  strengths  of  material  : 


Strencth, 
I,b. 


Ui. 


l:l"nKali(in      Dcfli.-iion 

in  2  In.,  %      3xlx24-in. 

Bar,  In. 

0  40 

20 


•■Soniistccl" .30,000  

Manganese  bronzo 70.0(X)  35,000 

Broniic :i0,(KX)  

Mild  steel 60,000  At  least  \  i,\             25                     

to  tensile 

6S,000  strength 

IlKiU-I'lfKSSL'lii:    SVSTKM 

The  Cinciiinati  high-pressure  tire  s\stem  was  designed 
and  is  being  constructed  by  .1.  A.  llilhr,  general  superin- 
tendent of  the  Cincinnati  Water-Works. 

The  congested-area  district  to  be  protected  is  sur- 
rounded by  a  20-in.  ring  main  with  two  IG-in.  cro.ss 
mains.  From  these,  12-in.  lines  run  across  the  district. 
There  are  four  valves  at  each  cro.ss  and  three  at  each  T, 
so  that  any  block  or  blocks  can  be  cut  off  without  interfer- 
ing with  any  of  the  others.  These  valves  are  in  vaults 
with  manhole  covers  marked  to  distinguish  them  from 
hydrant-vault  covers.  The  pipes  are  of  double-grooved 
hub-and-s])igot  cast-iron  pipe,  tested  to  GOO  lb.  Special 
parts  are  of  "semisteel."  Completed  mains  are  tested  to 
400  lb.  before  covering. 

The  high-pressure  pumi)ing  station,  at  Eighth  St.  and 
i'^ggleston  Ave.,  takes  filtered  water  at  /jf)  lb.  pressure 
from  three  city  mains,  a  36-in.,  a  -tO-in.  and  a  48-in.  The 
station  has  a  capacity  of  th  million  gallons  per  day. 
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]R.eiEiifos»ced=>C©Eacs'ette    Cap    of 


By  IIowAKi)  C.  Baihd* 

The  priiu'ipal  feiituro  of  the  Perry  Memorialf  at  Put- 
in-Bay, Ohio,  is  a  hollow  shaft  300  ft.  high,  in  the  form 
of  a  Doric  column,  built  of  granite  backed  with  concrete. 
It  is  45  ft.  in  diameter  at  the  base,  35  ft.  6  in.  diameter  at 
the  echinus,  and  has  a  uniform  inside  diameter  of  27  ft. 

6  in.    The  abacus,  or  cap,  which  is  -17  ft.  (!  in.  square  and 

7  ft.  0  in.  deep,  surmounts  the  shaft.     On  this  cap  is  an 


FIG.    1.    REINFORCEMENT    OF    COLUMN    CAP.    PERRY 
MEMORIAL   COLUMN,    PUT-IN-BAY,   OHIO 

attic  17  ft.  high,  with  a  domed  roof,  which  carries  a  bronze 
lantern  18  ft.  high  and  weighing  11  tons. 

The  well,  27  ft.  6  in.  in  diameter,  contains  a  reinforced- 
concrete  frame  carrying  the  elevator  and  a  staircase  of 
reinforced  concrete.  This  construction  is  supported  by  a 
double  set  of  reinforced-concrete  girders  23  ft.  above  the 
base,  the  lower  surfaces  so  shaped  as  to  fit  into  the  con- 
crete and  limestone  dome  over  the  crypt. 

The  structural  design  of  the  abacus,  or  cap,  owing  to 
architectural  requirements,  is  somewhat  unusual,  and  its 
erection  was  necessarily  difficult,  calling  for  a  carefully 
devised  erection  outfit  and  very  accurate  placing  of  mate- 
rial under  extremely  disadvantageous  conditions. 

It  was  required  by  the  architects  that  the  granite  facing 
forming  the  ceiling  and  sides  of  the  cap  be  so  secured 
to  the  construction  that  there  would  be  no  chance  of 
discoloration  from  metal  fastenings;  and  it  was  further 
required  that  the  cap  be  adapted  for  use  as  a  lookout,  the 
floor  being  made  of  such  depth  as  would  allow  the  sides 
to  form  a  parapet  high  enough  to  provide  for  the  security 
of  observers. 

The  method  of  attaching  the  12-in.  thick  granite  facing 
to  the  concrete  of  the  soffit  and  the  sides  of  the  cap,  as 
adopted,  consisted  in  cutting  the  stones  to  6  in.  thick  at 
the  joints,  so  that  the  middle  portions  formed  dovetail 
projections,  the  spaces  between  them  having  a  similar 
shape  to  receive  the  concrete.  The  facing,  when  carefully 
placed  in  position  on  the  falsework,  made  the  forms  for 
the  concrete  floor  and  parapet  walls,  and  the  concrete  when 
placed  filled  up  the  recesses,  thus  firmly  locking  the  gran- 
ite slabs  and  the  concrete  together.    Although  the  tension 

•BoUer,  Hodge  &  Balrd,  Consulting  Engineers,  149  Broad- 
way, New  Yorli  City. 

tDescribed  in  "Engineering  News,"  July  23,   1914,   p.   172. 


value  of  the  dovetail  sections  of  concrete  is  ample  to  sup- 
port the  granite,  light  steel  reinforcement  bent  to  shape 
was  placed  vertically  in  the  recesses  to  provide  security 
against  any  possible  cracking. 

The  design  of  the  carrying  construction  of  this  cap  calls 
for  a  floor  3  ft.  6  in.  thick,  which,  in  addition  to  carrying 
its  own  weight  and  a  live-load  of  100  lb.  per  sq.ft.,  carries 
the  parapet  girders  forming  the  side  of  the  cap.  The 
method  of  computing  the  stresses  was  as  follows: 

The  floor  of  the  cap  was  divided  into  52  radial  sections 
of  constant  depth  and  variable  In-eadth,  and  each  of  these 
sections  was  considered  as  a  cantilever  supported  at  a 
point  on  a  circle  11  ft.  in  diameter.  The  relative  deflec- 
tions for  a  load  of  unity  at  the  extreme  end  of  each  of 
these  cantilevers,  varying  in  length  from  3  to  12  ft.,  was 
then  found,  and  the  weight  of  the  7-ft.  6-in.  parapet  girder 
was  so  apportioned  as  to  cause  an  equal  deflection  at  the 
ends  of  all  cantilevers,  the  girders  being  regarded  as  rigid 
owing  to  their  comparatively  great  depth. 

The  bending  moments  and  shears  were  then  found  in 
all  these  members,  based  on  the  above-cited  "distribution  of 
load,  and  the  reinforcement  was  computed  accordingly. 
The  horizontal  forces  from  the  maximum  bending  mo- 
ments of  the  cantilevers  were  assumed  to  be  taken  up  at 
the  shaft  by  two  rings — a  tension  ring  31  ft.  in  diameter, 
consisting  of  four  li/g-in.  rods,  marked  K  in  Fig.  1,  and  a 
compression  ring  formed  of  the  concrete  in  the  shaft. 
These  rings,  to  be  in  direct  tension  or  compression,  would 
not  be  circular,  owing  to  the  variation  of  the  horizontal 
forces;  but  the  great  excess  of  concrete  provides  for  the 
flexural  stresses  in  circular  rings,  the  stresses  in  both  the 
steel  and  concrete  being  kept  within  prescribed  limits. 

The  load  of  the  cap  carried  by  the  cantilever  floor  sec- 
tions to  the  shaft  causes  a  cantilever  action  on  the  two 


W^-^^ 


PIG.    2.    DETAILS    OF    ROOF    OP    COLUMN   LOOKOUT 

courses  of  the  echinus,  the  tension  stresses  being  resisted 
in  each  case  by  Sxi^-iii.  cramps  carried  back  into  the  con- 
crete and  embracing  a  tension  ring  consisting  of  four 
34-in.  rods,  the  concrete  of  the  shaft  forming  the  neces- 
sary compression  ring  as  above. 

in  addition  to  the  dead-loads,  a  live-load  of  100  lb.  per 
sa.ft.  was  assumed  on  the  floor  of  the  cap  and  60  lb.  per 
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'I 
lower  fjirdcrs,  in  addition  to  tlic  clevaior  loads. 

During'  erci-tiou  tlu'  cap  was  carried  on  leniporary  tim- 
licr  sup])orts  suspcnilcd  I'roni  )iini)or  frames  erected  on 
the  t(ip  of  the  sliaft,  ami  si>  airangud  that  no  rods  or  other 
tcmpoi-arv  monilicrs  ]H'netraled  liu'  concrete  and  granite 
construction,  tlnis  ()i)viating  any  patching  or  filling  up  of 
liiiles  in  the  facing  of  the  finished  colunni. 

The  architects  for  tiio  I'erry  Memorial  are  Frcedlander 
&  Seymour;  the  considting  engineers.  Roller,  Hodge  & 
Haird.  Tlie  contractors  for  the  colunui  were  J.  C.  Robin- 
sou  &  Son,  who  devised  the  erection  outfit. 

at  Mea^cedlj  Calif. 

The  successful  cleaning  of  a  long  water  main  of  mod- 
erately large  diameter,  without  serious  interruption  to  the 
service,  was  recently  completed  in  ]\lerced,  Calif. 

In  1888  the  Yosemite  Lake  Eeservoir  was  finished  and 
(he  distributing  pipe  installed  from  the  reservoir  to  a 
pumj)  house  at  the  easterly  side  of  the  city  of  Merced, 
a  distance  of  34,570  ft.  From  the  pump  house  the  line 
was  extended  across  the  city,  a  distance  of  7080  ft.,  mak- 
ing a  total  length  of  ti  mi.  of  cast-iron  bell-and-spigot 
pipe,  all  16  in.  in  diameter,  laid  in  almost  a  straight 
line  for  its  entire  length.  The  pipe  line  has  numerous 
outlets  from  which  w^ater  can  be  drawn  for  irrigation  jnir- 
poses,  and  in  the  extension  across  town  there  are  the  usual 
number  of  laterals  required  for  domestic  water  distribu- 
tion. 

P'^'riug  the  2"!  ye&Ts  the  line  has  been  in  continuous 
operation  it  has  become  very  much  incrusted,  and  conse- 
quently its  capacity  has  been  nuiterially  reduced.  Due 
to  this  incrustation,  in  order  to  maintain  an  adequate 
supply  and  pressures  at  times  of  peak  consumption  and 
fires,  it  has  been  necessary  for  some  time  past  to  augment 
the  supply  by  jmmping  from  deep  wells  at  the  pumping 
station  mentioned.  This  station  is  equipped  with  three 
centrifugal  pumps,  each  with  its  independent  drive,  and 
each  pump  can  draw  water  from  either  of  two  deep  wells 
at  the  station,  or  from  the  main  from  the  reservoir,  or 
from  both  wells  and  main,  and  deliver  it  to  the  city 
system. 

•  An  arrangement  of  connections,  valves  and  weir-box 
permits  measurement  of  the  water  from  the  reservoir  to 
the  pump  station,  or  the  amount  being  drawn  from  the 
wells.  At  the  time  of  the  last  investigation  before  the 
]iipe  was  cleaned  the  discharge  from  the  reservoir  to  the 
weir  at  the  pumping  station  was  1220  gal.  per  min.  under 
a  static  head  of  76  ft.  This  is  less  than  60  per  cent,  of 
the  discharge  given  in  the  Weston  tables  for  flow  under 

I  the  given  head  through  the  same  length  of  clean  cast-iron 
pipe. 

A  contract  was  entered  into  between  the  owners  of  the 
water-supply  and  the  National  Water  Main  Cleaning  Co., 
whereby  the  latter  guaranteed  to  increase  the  capacity  to 
1)5  per  cent,  of  the  standard  tabulated   in   the  Weston 

fc        tables  for  clean  pipe  of  the  same  length  and  dimensions. 

;  A  static  head  of  81  ft.  was  selected  as  being  a  fair  mean 
of  the  high  and  low  water  in  the  reservoir.  For  this 
head  and  a  length  of  24,500  ft.  of  16-in.  main  the  dis- 
charge tabulated  for  clean  pipe  is  2285  gal.  per  min. 
Ninety-five  per  cent,  of  this  would  be  3170  gal.  per  min. 


ntract  provided  fur  u  iicnalty  in  case  the  (juanlily 
delivered  after  tiie  ])iiies  were  cleaned  fell  short  of  3170 
gal.  ])er  min.  and  a  corresponiling  l)onus  if  tliis  amount 
were  exceeded.  As  tiie  discharge  through  tiie  incrusled 
pipe  was  oidy  1330  gal.  per  min..  an  increased  ca|iacity  of 
almost  80  jicr  cent,  was  thereby  guaranteed. 

The  device  used  for  cleaning  the  pipe  is  shown  in  the 
accom])nnying  photograph.  In  its  ojuTation  and  propul- 
.sion  the  turbine  motor  principle  is  ai)]ilied,  the  water  i)res- 
sure  behind  the  machine  forcing  it  forward  thnuigh  the 
jiipe  aiul  at  the  same  time  rotating  tlie  Vanes  and  scrap- 
ers that  remove  the  incrustation.  For  pipe  10  in.  or  more 
in  diameter  the  machines  arc  all  sell-propelliug.    Through 
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pipe  of  smaller  diameter  tiiey  must  be  pulled  with  wire 
cables. 

As  noted  in  the  foregoing,  llie  jiipe  line  at  Merced 
was  practically  straight,  having  in  its  entire  length  no 
sharp  bends  or  elbows.  This  condition  is  favorable  for  the 
use  of  the  method  described,  since  it  diminishes  the  num- 
ber of  cuts  that  mu.st  be  made  in  the  pipe.  In  a  straight 
pipe  this  number  will  he  determined  by  the  amount  of 
incrustation  in  the  pipe.  The  photograph  shows  the 
amount  of  deposit  removed  from  the  7080  ft.  of  16-in.  pipe 
between  the  pump  station  and  the  end  of  the  town  main. 
This  distance  was  traversed  without  removing  the  machine 
from  the  pipe  line.  The  material  removed  from  the  pipe 
in  this  distance  made  a  pile  10  ft.  in  diameter  and  4V^ 
ft.  high. 

Both  before  and  after  the  j)ii)e  was  cleaned  the  dis- 
charge was  measured  by  directing  the  How  through  a 
well-constructed  .  ^ncrete  weir-box,  provided  with  a  thin 
steel  plate  crest  36  :n.  long.  After  cleaning  the  pipe, 
the  depth  of  water  over  the  weir  was  7.75  in.  By  Smith's 
modification  of  Francis'  fornmla,  the  quantity'  then  flow- 
ing was  3.29   (L — -     j    //=,    or  3349  gal.  per  min.    By 

the  same  method  the  flow  before  cleani  j  the  pipe  was 
1220  gal.  per  min.  The  amount  guaranteed  was  2170  gal. 
per  min. ;  so  a  bonus  was  earned  by  Ine  contractors.  The 
total  cost  for  cleaning  the  pipe  amounted  to  15c.  per  lin.ft. 
Orla  Casad  is  superintendent  of  the  water  service  for  the 
town  of  Merced.  B.  B.  Ilodgmann,  Chief  Engineer  of  the 
National  Water  Main  Cleaning  Co.,  performed  the  con- 
tract and  E.  P.  Jones  was  the  consulting  hydraulic  ami 
mechanical  engineer. 
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Teste  of  FrSctioinie\I  ResSstsimice  of 
Coimcrefte  ©im  Slhg^le 

li\    E.    L.    l.ASIKK* 


iSl'XUPjSIfS — A  determination  of  the  value  uf 
coefficient  of  friciional  resistance  to  sliding  of 
concrete  blocks  on  shale,  shale  on  shale  and  con- 
crete cast  on  shale.  Made  on  shale  foundation 
of  dam  under  conslniriion. 

Two  years  ago,  duriiiy  the  earl}'  stage  uf  eoiistructioii 
of  the  so-called  State  Line  Dam  of  the  Hydro-Electric 
Co.  of  We.st  Virginia,  a  scries  of  experiments  was  con- 
ducted to  determine  the  coefficient  of  frietional  resistance 
against  sliding.  The  dam  is  being  constructed  on  Cheat 
Kiver  in  West  Virginia  near  Cheat  Haven,  Penn.  It  is 
of  mass  concrete.  The  foundation  is  a  hard,  dark  bluish 
shale  without  pronounced  laminations.  In  the  belief  that 
a  report  on  the  tests  conducted  will  be  of  value  to  engi- 
neers, and  with  the  approval  of  F.  W.  Scheidenhelm,  Con- 
sulting Engineer  and  Chief  Engineer  of  the  Hydro-Elec- 
tric Co.  of  West  Virginia,  the  writer  presents  herewith 
the  results  of  the  experimental  study. 

It  was  desired  to  determine  the  value  of  the  coefficient 
of  frietional  resistance  to  sliding  olfered  by  concrete  upon 
shale  and  shale  upon  shale  without  bond  resistance:  alsci 
by : concrete  upon  shale  with  bonding  resistance  included. 
Further,  it  was  sought  to  ascertain  the  comparative  value 
of  the  coefficient  (more  commonly  known  as  the  "coeffi- 
cient of  friction")  when  the  surfaces  of  contact  are  dry 
and  when  they  are  thoroughly  wet. 

In  the  determination  of  the  coefficients  of  friction  with- 
out any  bonding  resistance,  for  both  concrete  on  shale 
and  shale  on  shale,  and  with  the  surfaces  of  contact  both 


FIG.    1.    TWO   LARGE   BLOCKS    OF    KIlAii: 
SPECIMENS    WEinO    i'LAClilJ 


IX     WIIIiJII 


dry  and  wet,  the  materials  shown  in  the  photographs 
(Figs.  1  and  2)  and  the  device  shown  in  Fig.  2  were  used. 
Two  large  blocks  of  shale  (Fig.  1),  each  having  a  face 
approximately  3.x4  ft.,  were  selected.  One  of  these  blocks 
had  a  rough  face;  the  other  a  smooth  one,  although  the 
photograph   gives   the   exaggerated   impression    that    the 

•Formerly  engineer  in  charge  of  tests,  Hydro-Electric  Co. 
or  West  Virginia;  present  address,  Engineering  Department, 
Bureau  of  Standards,  Washington,  D.  C. 


latter  is  smootli  to  the  extent  of  being  polished.  Upon  the 
face  of  the  rough  block  three  reference  localities  were 
selected,  numbered  1,  2  and  3,  of  varying  degrees  of 
roughness;  upon  the  smooth  block  four  reference  localities 
were  selected,  numbered  1,  2,  3  and  4,  of  varying  degrees 
of  smoothness.  Upon  these  relatively  large  surfaces  of 
shale,  concrete  and,  shale'  specimens  were  successively 
])laced  and  the  large  shale  blocks  jacked  up  until  the  speci- 
mens placed  upon  them  commenced  to  slide. 

The  concrete  and  shale  specimens  used,  together  with 
the  condition  of  the  faces  used  in  contact,  are  shown  in 


FIG.     2.    SHALE    AxND    CONCRETE    SPECIMENS    AND 
SLOPE   MEASURE 

the  photograph  (Fig.  2).  The  concrete  specimen  was  a 
6-in.  cube,  five  months  old,  made  of  Cheat  River  crushed 
gravel  and  sand.  The  shale  specimen  had  an  area  of  con- 
tact of  approximately  8x8  in.  and  was  4  in.  thick. 

The  device  used  for  measuring  the  slope  of  the  face  of 
the  stationary  shale  block  at  the  instant  sliding  com- 
menced is  likewise  shown  in  Fig.  2.  It  consisted  of  two 
wooden  pieces  at  right  angles  to  each  other.  The  piece 
with  the  level  on  it  was  used  as  the  horizontal  leg,  free 
to  move  up  and  down  in  the  same  vertical  plane.  The 
vertical  leg  was  graduated  in  inches.  The  effective  length 
of  the  horizontal  leg  'was  exactly  10  in.  Thus  the  com- 
ponents of  the  tangent  of  the  angle  formed  with  the  hori- 
zontal by  the  face  of  the  stationary  block  at  the  time  the 

T.ABLE  1.     COEFFICIENT.S  OF  FRICTION 


Concrete  Specimen  on 

Smooth  Stationary  Block  of  Shale 

Reference  Location       Dry  Wet 

1  very  smooth 0.61         0.63 

1  very  smooth 0.65         0.62 

2  smooth 0,73         0.69 

2  smooth 0.72         0.69 

3  fairly  smooth 0 .  72         0 .  67 

3  fairly  smooth 0 .  '74         0.66 

4  slightly  rough 0 .  73         0 .  70 

4  slightly  rough 0.73         0.69 

Average 0.704       0.669 


Stationary  Shale  Blociis 

Rough  Stationary  BlocI;  of  Shale 
Reference  Location       Dry  Wet 

1  fairly  rough 0.75 

1  fairly  rough 0 .  79 

2  rough 0.78 

2  rough 0.8S 

3  very  rough 0 .  88 

3  very  rough 0.94 


0.73 
O.bS 
0.73 
0  75 
OS! 


0.837       0.747 


1  very  smooth 0.57 

1  very  smooth 0.  54 

2  smooth 0.58 

2  smooth 0.61 

3  fairly  smooth 0.61 

3  fairly  smooth 0 .  62 

4  slightly  rough 0.64 

4  slightly  rough 0.69 


Shale  Specimen  on  Stationary  Shale  Blocks 


0.55 
0.54 
0.53 
0.54 
0.54 
0.54 
0.58 
0.59 


1  fairly  rough 0 .  70 

1  fairly  rough 0.76 

2rough 0.77 

2  rough 0.84 

3  very  rough 0.85 

3  very  rough 0.90 


0.68 
0.71 
0  73 
0.75 
0.78 
0.83 


Average 0.608      0.551 


0.803       0.747 
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Shale  Wet 


FIG.    3.    CUNCKKTE    SPECIMENS    POURED    ON    EXPOSED   KKI)   SHALE 
Only  those  numbered  in  view   were  tested 


specimen  coniiiH'iucil  id  slide  wore  (luickly  road.  Con- 
sequently the  correspoiidiiig  coefficient  of  friction — the 
tangent  of  the  angle  in  question — was  easily  determined. 

Table  1  shows  the  values  found  for  the  coefficient  of 
friction  for  concrete  on  .shale  and  shale  on  shale,  with  the 
surfaces  of  contact  dry  and  also  with  them  tlioroughly 
wet.  Two  values  were  obtained,  and  are  stated  for  each 
reference  location,  under  each  condition,  showiutr  the 
\ariation  in  the  values  of  the  coefficients  found. 

In  the  determination  of  the  resistance  to  sliding  of  con- 
crete on  shale,  including  the  lionding  resistance  of  the 
concrete  on  the  shale,  the  test  specimens  shown  in  the 
photographs  (Figs.  3  and  4)  were  used. 

An  area  of  about  9x13  ft.  of  exi)osed  bed  shale  rock 
within  a  coffer-dam  was  selected.  By  means  of  pick  and 
shovel  the  loose  shale  was  removed  until  a  solid  shale  sur- 
face was  presented.  This  surface  was  made  approximatelv 
as  rough  as  that  used  as  the  foundation  of  the  dam.  Upon 
this  prepared  section  eight  concrete  specimens  (numbered 
1  to  8  in  Fig.  3)  were  poured.  Specimens  Xos.  1  to  (l 
were  rectangular  prisms,  1x1x2  ft.;  specimens  Kos.  7  and 
8  were  1-ft.  cubes.  The  concrete  used  for  making  the 
.'^liecimens  was  taken  from  that  being  ])oured  at  that  time 
into  a  portion  of  tlio  dam.     Tt  was  composed  of  Alpha 


T.\BLE 

2.     RESISTANCK 

TO  SLIDING 

Specimen 

Number 

and 

Shape 

Dynamom- 

eter          Lever- 
Weight    Reading,        age 
(W)  Lb.         Lb.            Ratio 

Fric. 

and 
Bond. 
Resist. 
(R)  Lb. 

Ratio  or 
Coeff.  of 
Resist. 

Remarks 

M- 

301.75 
307.25 

165             9:1 

155            18:1 

14S5 
2791) 

4  93 

9 ,  09 

75  per  cent, 
shale    fail- 
ed (;i) 

20  per  cent, 
.shale    fail- 
ed (.<.) 

292  50 
201.75 

115              8:1 
175              r,:l 

920 
1050 

3   14 
3.61 

40  per  cent, 
shale  fail- 
ed (a) 

SO  percent, 
shale  fail- 
ed (a) 

/? 

300. 
(assumed) 

100            1G:1 

1600 

5.33 

See  note 
(b) 

Hr 

300 
(assumed) 

50            18:1 

900 

3.00 

See  note 
(c) 

^- 
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ed (a) 

10  per  cent, 
shale   fail- 
ed (a) 

\veraEo 

5.163 

(a)  "75  per  cent,  shale  failed"  means  that  concrete  block  parted  from  shale  over 
only  25  per  cent,  of  the  total  area  of  contact.  Over  the  lemaining  arr-a  75  per 
cent,  failure  occurred  within  the  shale  rock. 

(b)  Concrete  sheared  entire  length  of  specimen  3  in.  from  plane  of  contact. 
When  the  3-in.  layer  adhering  to  the  shale  was  dug  up  with  a  pick,  shale  adlxered 
to  the  bottom  of  the  concrete. 

(c)  Concrete  sheared  entire  length  of  the  concrete  specimen  1  in  from  plane  of 
contact.      Otherwise  the  same  remarks  a^:  in  (I)  appi". 


Portland  cement,  Cheat  River  gravel  and  a  mixture  of 
Cheat  liiver  crushed  sand  and  Moiiuiigahela  River  sand, 
in  1:3:6  proportions. 

Water  was  permitted  to  stand  u])oii  the  shale  surface 
so  as  to  keep  it  thoroughly  wet  (see  Fig.  3).  The  con- 
crete specimens  were  allowed  to  age  8  days.  Then  the 
water  upon  the  shale  surface  was  drained  off  preparatory 
to  making  the  tests.  In  Fig.  3  otiier  concrete  specimens 
than  those  marked  1  to  8  are  to  be  ob.served.  These  addi- 
tional unmarked  blocks  were  prepared  for  the  tests,  but 
were  damaged  by  water  completely  covering  them  before 
the  concrete  had  set  sufficiently,  rendering  them  unfit  for 
testing. 

The  device  used  in  order  to  cause  the  specimens  to  slide 
on  the  shale  bed  is  shown  in  Fig.  4.    The  method  emplovcil 
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ill  using  this  device  is  indicated  in  the  sketch  shown  in 
Fig.  5.  The  plate  A  was  brought  to  bear  against  the 
proper  face  of  the  specimen  below  the  center  of  gravity 
of  the  latter  so  as  to  cause  the  resultant  of  the  force  ex- 
erted and  of  the  weight  of  the  specimen  to  fall  well  within 
tiie  base  of  the  specimen,  thus  tending  to  eliminate  lifting 
or  overturning  of  the  s]K'cimen.  The  force  was  exerted  at 
a  measurable  length  along  the  arm  C  from  the  fulcrum  B, 
ami  read  by  means  of  a  spring  balance  with  a  capacitj'  of 
200  lb.  The  legs  D  were  used  as  braces.  Tlie  force  being 
then  gradually  increased,  that  pressure  against  the  side 
of  the  specimen  which  just  cau.<ed  sliding  was  then  deter- 
mined from  the  reading  of  the  s])ring  ilynamometer  and 
the  leverage  ratio. 
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The  condition  after  failure  of  the  surface.-:  of  contact 
of  the  concrete  specimens,  excepting  Nos.  5  and  6,  is  seen 
in  Fig.  4.  This  'shows  how  in  ever}'  case  some  of  the 
bedrock  shale  adhered  to  the  concrete  specimen. 

The  values  found  for  the  resistance  to  sliding,  including 
hotli  frictional  and  bond  resistance,  of  concrete  on  shale 
are  shown  in  Table  2.  The  several  values  of  the  resistance 
are  expressed  also  as  "coefTicients"- — ratios  of  the  resist- 
ances to  the  weights  of  the  corresponding  concrete  blocks. 

ICvidently  tiie  frictional  and  bonding  resistance  of  one 
sliale  layer  on  another  was  less  in  certain  areas  than  was 
the  resistance  of  the  concrete  on  the  shale  in  the  overlying 
area.  Attention  is  called  to  the  large  variation  of  the 
coefficient  for  specimens  Nos.  1  and  3.  There  was,  how- 
ever, .').')  per  cent,  more  of  the  total  area  of  the  face  of 
contiU't  covered  with  shale  in  the  case  of  No.  1  than  in  the 
case  of  No.  2. 

Regarding  the  tests  on  specimens  Nos.  .5  and  6,  the 
query  naturally  suggests  itself:  Would  the  concrete  have 
sheared  in  the  manner  reported  in  the  notes  under  Table  2 
if  it  had  been,  say,  28  da.ys  instead  of  8  days  old?  Fur- 
thermore, there  is  the  possibility,  in  spite  of  the  care  ex- 
ercised, that  the  arm  c  (see  Fig.  5)  of  the  lever  was  not 
vertical  when  the  force  was  exerted  to  make  the  specimen 
slide.  A  very  slight 
inclination  of  the 
arm  c  with  a  verti- 
lal  line  through  the 
fulcrum  h  would,  it 
is  readily  seen  from 
Fig.  5,  cause  the  di- 
rection of  the  force 
exerted  upon  the 
specimen  at  the  plate 
a  to  be  other  than 
horizontal.  If  this 
inclination  of  c  be 
toward  the  right 
(looking  at  the  fig- 
ure) of  the  vertical 
through  b,  the  line 
of  action  of  the  force 
at  a  upon  the  specimen  would  be  slightly  up,  instead  of 
lu)rizontal.  Hence  a  lifting  as  well  as  a  sliding  force 
might  have  been  exerted  upon  specimens  Nos.  5  and  (i. 

C'OXCLUSIOKS 

1.  The  resistance  to  sliding  of  shale  on  shale  is  less 
than  that  of  concrete  on  shale. 

2.  The  resistance  offered  when  surfaces  of  concrete  and 
shale  are  in  contact  is  approximately  10  per  cent,  greater 
than  when  both  surfaces  are  of  shale. 

.3.  With  wet  surfaces  of  contact  the  frictional  resistance 
is  materially  less  than  that  offered  by  dry  surfaces  of 
contact. 

4.  The  resistance  when  the  surfaces  in  contact  (both 
concrete  on  shale  and  also  shale  on  shale)  are  wet  is  re- 
duced to  from  89  to  95  per  cent,  of  the  resistance  when  the 
corresponding  surfaces  are  dry. 

5.  Findings  as  regards  frictional  resistance  to  sliding 
in  the  case  of  the  shale  rock  investigated  may  be  sum- 
marized as  follows: 


Bed  Sha/e 


FIG.  5.    DEVICE  USED  TO  APPLY 
PRESSURE  ON  BLOCKS 


Surfaces  Dry ^ 

Coof.  of  Friction  Aver. 
Concrete  on  smooth  shale.  0.61  to  0  74  0.704 
Concrete  on  rough  shale .  .  0  75  to  (I  94  0  837 
Shale  on  smooth  shale . .  0  .>»  to  0  B9       0  OOS 

Shale  on  rough  shale U  70  to  0  90      0  S03 


. Surfaces  Wet . 

Coef.  of  Friction  Aver. 
0.62to0.70  0.6G9 
O.GStoO.81  0.747 
0.5.'!  too. W  0  .'■.51 
O.OStoO.83       0  747 


6.  Frictional  and  bond  resistance  to  sliding  of  con- 
crete on  the  shale  in  question  has  a  "coefficient"  (or  ratio 
of  the  horizontal  force  to  weight)  varying  from  3  to  9.09. 
This  variation  is  relatively  so  great  that  the  limiting 
values,  as  determined  experimentally,  should  be  consid- 
ered rather  than  the  average  value  of  3.1G3. 
'^. 

Fo^KadlallaoEa  Files  C^S  OlnF 
.Albow©  "WsiSei?  Lfisu© 

The  buildings  on  the  new  municipal  pier  at  Chicago 
have  concrete  column  footings  on  pile  clusters.  These 
piles  are  cut  off  at  heights  of  from  1  ft.  9  in.  to  5  ft.  3  in. 
above  the  water  line,  as  provided  in  the  plans  of  the  Har- 
bor and  Subway  Commission,  of  which  E.  C.  Shankland 
is  chairman  and  chief  engineer. 

This  construction  was  objected  to  by  the  building  com- 
missioner, Mr.  Ericsson,  who  pointed  out  that  the  build- 
ing ordinance  requires  all  piles  in  foundations  to  be  cut 
off  1  ft.  below  datum  (water  level).  The  present  commis- 
sioner of  public  works,  Mr.  Moorhouse,  appointed  three 
engineers  to  inve.stigate  the  matter — Col.  W.  V.  Judson, 
IT.  S.  A. ;  R.  W.  Pa'tterson,  and  C.  W.  Cartlidge,  Bridge 
Engineer  of  the  C.  B.  &  Q.  R.R.  Tne  main  part  of  their 
report  is  given  below. 

When  it  is  considered  that  this  ordinance  for  pile  cutoff 
must  provide  for  safe  construction  of  buildings  all  over  the 
city  and  subject  to  widely  varying  soil  conditions  the  wis- 
dom of  this  provision  is  evident.  But  it  is  not  clear  that 
it  is  necessary,  from  an  engineering  stand])oint,  to  conform 
to  this  provision  if  conditions  of  soil,  exposure,  etc.,  in  a 
specific  case  are  .such  that  piles  cut  off  above  the  prescribed 
plane  will  not  be  subject  to  decay.  Of  course  it  is  the 
general  rule  in  such  cases  that  timber  will  decay  unless 
always  dry  or  always  wet,  although  protection  (or  lack 
of  protection )  from  air  currents  is  an  important  factor. 

The  plans  for  the  municipal  pier  provide  that  the  piles 
be  cut  off  at  heights  varying  from  9  in.  below  datum  under 
the  headhouse  to  from  1  ft.  9  in.  to  5  ft.  3  in.  above  datum 
under  the  sheds  proper,  the  bottom  of  the  concrete  foot- 
ings being  in  all  cases  9  in.  below  the  cutoff.  In  all 
probability  the  piles  will  be  continually  moist  and  sur- 
rounded by  moist  clay  or  sand,  and  will  be  protected  from 
circulation  of  air  by  the  inclosing  dock  walls  and  the  re- 
inforced-concrete  floor.  The  nearness  of  the  water,  the 
permeability  of  the  walls  retaining  the  pier,  the  sealing  of 
the  earth  fill  by  a  concrete  floor,  and  the  circumstance 
that  the  fill  is  largely  hydraulic,  and  thus  may  not  be  ex- 
pected to  settle  away  from  the  pile  tops,  are  conditions 
favorable  to  their  life. 

It  is  true  that  conformance  with  the  building  ordinance 
would  have  provided  insurance  against  the  remote  prob- 
ability of  the  decay  of  the  tops  of  these  piles;  but  on  the 
other  hand  the  cost  would  have  been  materially  increased, 
and  the  increase  would  have  been  excessive  as  insurance. 
In  the  committee's  opinion,  while  some  decay  of  the  tops 
of  those  piles  is  possible,  it  is  a  remote  contingency.  If 
it  should  occur,  the  damage  would  be  slight  and  not  such 
as  to  endanger  either  the  structure  or  the  lives  of  its  occu- 
pants, and  it  would  be  easily  and  cheaply  repaired. 

The  committee  further  states  that  the  harbor  commis- 
sioners have  abundant  precedent  for  their  adoption  of  this 
feature,  and  have  been  more  conservative  in  this  respect 
than  the  designers  of  the  piers  at  Portland,  Ore.,  and  Bos- 
ton, where  the  jjilcs  were  cut  olf  19ft.  and  9ft.  respectively. 
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Trs\iniSiiiniissioini=Liiiie  Towers  s     Foun- 


A  series  oi'  papers  and  discussions  at  tlie  roeeut  ('ouven- 
tion  of  the  Anieriean  Institute  of  Electrical  Engineers 
brought  to  light  the  practice  of  several  power  companies 
in  providing  adequate  supports  for  transmission-line  steel 
towers  and  in  erecting  these  structures.  The  leading  points 
are  summarized  below. 

FeiraEass^lwsiiraSsi  Wattesr"  i®.  Power 


J.  A.  Walls,  Chief  Engineer  of  the  Pennsylvania  Water 
&  Power  Co.,  reported  that,  on  the  line  from  Holtwood  (or 
il:Call  Ferry)  to  Lancaster,  bell-bottomed  concrete  foun- 
dations  had  been   used,   and  also  on   the  anchor   towers 


Cab/eh  be  boH^ 
fo  ^ng/e  Iron 


FIG,    1.    OLD    TOWER    FOUNDATIONS:    PENNSYLVANIA 
WATER   &    POWER    CO. 

of  the  Holtwood-Baltimore  line.  Buried  steel  tiii)od  stubs 
were  used  for  the  intermediate  towei's  of  the  latter  line. 
Lifting  tests  were  made  ou  steel  single-leg  and  tripod 
:;tubs  (the  former  with  top  and  bottom  fins)  and  the  bell- 
bottomed  concrete  supports.  The  single-leg  stub  pulled 
out  at  about  23,000  lb.,  the  tripod  type  at  32,000  lb.  and 
the  concrete  was  untouched  at  70,000  lb.,  the  capacity  of 
the  testing  outfit.     These  supports  are  shown  in  Fig.  1. 

Concrete  Footings 

For  the  second  Holtwood-Baltimore  line  (a  short  and 
important  trunk  of  very  heavy  construction)  it  was  de- 
cided to  use  concrete  stubs,  and  four  types  were  investi- 
gated—  (1)  bell-bottomed  without  forms,  (2)  bell-bot- 
tomed with  steel  forms,  (3)  bell-bottomed  with  wood 
forms,  and  (4)  truncated  pyramids  with  wood  forms.  They 
were  more  or  less  satisfactory,  in  the  order  named,  and 
the  first  type  (Fig.  2)  was  selected. 

Post  holes  3  to  4  ft.  deep  and  IG  in.  in  diameter  were 
dug  and  the  bell  scooped  out  with  a  spoon.  If  the  soil 
for  any  hole  was  too  hard  for  this,  a  half-stick  of  40^ 
dynamite  was  first  shot  in  a  small  hole  punched  down 
about  2  ft.  In  rock  two  or  three  .shots  generally  opened 
an  entire  hole.  Ordinarily,  one  man  dug  two  or  three 
holes  per  day.  One  man  was  put  on  each  hole  and 
a  foreman  had  charge  of  three  or  four  gangs.  Holes 
were  laid  out  by  rods  and  cord  from  reference  stakes, 
only  about  .5  min.  being  required  for  a  base.     Attempts 


were  made  to  shoot  out  the  holes  in  oriliiiary  soil  with  a 
full  stick  of  G07(,  dynamite  and  two  half  sticks  of  40%. 
but  this  was  not  generally  suciessful. 

Matkiilm.s,  L.\i)oi{  and  Cost 

The  concrete  mi.\  varied  from  1:2:4  to  1:3:5.  Sand 
and  %-in.  stone  were  ship])ed  in  carload  lots  to  various 
stations  along  the  line  and  distributed  by  four-mule 
teams — L5  yd.  of  stone  and  3.1  yd.  of  .sand  being  duni])ed 
at  each  tower  site.  These  amounts  were  increa.sed  50% 
at  each  fifth  tower.  Cement  was  stored  in  farmers' 
bariLs — 100  to  200  bags  to  a  place.  Mi.xing  and  pouring 
for  one  tower  required  about  -Yi  hr.,  while  moving  and 
setting  up  required  about  an  hour.  A  2.5-cu.ft.  haml 
mixer  on  two  wheels  was  u.^ed.  It  weighed  1000  lb.  with 
platform.  A  portable  runway  elevated  the  nii.xer  enough 
to  let  a  wheelbarrow  go  under  the  chute.  Water  was 
hauled  in  a  two-horse  steel  tank,  which  was  filled  with  a 
4-in.  boat  pump  from  creeks.  It  would  have  been  better 
to  u.se  a  lighter  wagon  with  a  small  suction  pump  and  \'> 
ft.  of  hose. 

The  smallest  luunber  of  men  needed  in  concreting  wa> 
nine — under  one  foreman.  Two  or  three  more  men  were 
often  used  to  advantage,  especially  in  moving.  One  to 
three  teams  were  employed,  depending  on  the  length  of 
haul  for  water  and  cement.  Water  in  the  anchor  holes 
was  pumped  out.  A  short  length  of  G-in.  sheet-iron  pipe 
for  depositing  concrete  would  have  been  better  where  holes 
filled  fast. 

The  tower  bed  plates  were  not  on  hand  at  first  and 
dummy  plates  were  tried,  but  did  not  give  a  good  seating 
for  the  plates.  Some  piers  were  left  8  in.  below  grade 
and  finished  with  the  plates  later.  After  the  bed  plates 
were  on  hand  the  concrete  was  poured  to  within    1    in. 
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FIG.    2.    NEW   FOOTING;    PENNSYLV.\NI.\    WATER    & 
POWER  CO. 

of  the  top  of  the  anchor  bolts  and  the  plates  hammered 
down  on  the  soft  concrete  to  the  grade  given  by  the 
instrumentman. 

The  actual  cost  per  tower  averaged : 

HauHng     $13.20 

Grading     2.27 

Digrgring    4.92 

Materials    and    concreting 28.50 

Total    $48.89 

The  steel  was  assembled  on  the  ground  in  a  horizontal 
position  and  towers  were  erected  by  a  rigging  gang  of  11 
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men,  a  foreman  and  a  fonr-niulc  team.  The  towor  legs 
were  pivoted  on  the  I'onndation  and  the  head  lilted  by  a 
lackle  ii'oinj;'  from  lieiow  the  cross-arms  over  a  IS-l't.  shear 
leg  to  five  dead-end  pins  ahead.  Back  and  side  guy  tackles 
were  also  used.  For  raising  the  shear  leg  the  back  guy 
was  as  long  as  the  main  tackle.  The  main  lead  line  was 
hauled  in  very  slowly  until  the  weight  of  the  sliear  leg, 
which  was  lashed  by  a  long  cable  to  the  tower,  was  suffi- 
cient to  pull  the  tower  over.  One  ])air  of  foundation  shoes 
were  fitted  and  guided  over  the  bolts  and  then  the  tower 
was  rocked  abt'ad  for  the  iifher  paii'. 


W.  E.  Mitchell,  Operating  :\lanager  of  tlie  Alabama 
Power  Co.,  described  the  development  of  some  all-steel 
footings  which  were  necessary  on  account  of  the  absence 
of  local  concrete  materials  and  the  existence  of  bad  hauls 
of  from  4  to  10  mi.  from  railway  stations. 

The  test  loads  on  towers  were  (1)  a  horizontal  jiull 
in  the  direction  of  the  line  at  any  insulator,  (2)  a  vertical 
load  of  1200  lb.  on  the  end  of  all  crossarms,  and   (;i)  a 


on  ?/(?  lowers 
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trans\erse  pull  of  ."iOOO  lb.  on  the  middle  cros^■arnl,  com- 
bined with  TOOO  lb.  longitudinal  pull  on  the  top  arm  along 
the  center  line  of  the  tower.  In  determining  the  size  ami 
depth  of  footing  it  was  assumed  that  tension  in  a  leg  stub 
was  withstood  by  a  truncated  cone  of  earth  (100  lb.  i)ci- 
cu.ft.)  sloping  outwardly  from  the  footing  base  at  .'50 
deg.  to  the  vertical.  A  fair  bearing  pressure  was  assumed 
to  carry  thrust.  A  Gi/i-sq.ft.  base  buried  71/^  ft.  gave  a 
safety  factor  of  2.  A  grillage  21/2  ft.  square  was  at  first 
used,  but  was  later  changed  to  2x314  ft.,  as  the  men  in 
excavating  for  the  first  type  had  to  dig  a  hole  at  least 
21/^x4  ft.  The  second  grillage  weighed  more;  but  the 
saving  in  field  work  more  than  offset  the  extra  cost. 

IIoRizoxTAr,  Thrust 

It  had  I)een  seen  in  the  field  that  the  legs  tended  to 
move  due  to  the  component  of  stress  in  the  lowest  diag- 
onal, even  though  the  earth  was  well  tamped.  Therefore 
it  was  decided  to  make  the  leg  and  the  lowest  diagonal 
junction  2i/o  ft.  below  ground  and  to  put  on  here  at  right 
angles  two  18-in.  lengths  of  (J-in.  channels  (Fig.  3). 

A  tower  with  these  footings  was  tested  to  destruction. 
Holts  in  the  upper  part  sheared,  Imt  the  legs  did  not 
move. 

In  many  cases  the  leg  foundation'^  were  on  stable  rock. 
Then   a   21/4-in.  hole  was   drilled   and   a   ;i-ft.   length   of 


steel  angle,  the  same  size  as  the  tower  leg  and  forged 
round  for  2  ft.  of  its  length,  was  grouted  in  and  Ijoltcd 
to  the  leg. 

Location  and  Excavation 

Towers  were  located  by  a  field  engineer  from  office  spot- 
tings  on  a  profile;  reference  hubs  were  set  and  de|)th  of 
excavation  marked.  For  the  holes  40%  dynamite  was 
used  and  practically  all  holes  were  shot.  A  portable  air 
compressor  and  hand  drills,  where  they  could  be  brought 
up,  saved  2.')%  over  hand  drilling  in  rock. 

All  four  stubs  were  set  and  leveled  at  once,  using  a  tem- 
plate. Backfill  was  carefully  tamped.  Towers  were 
assembled  flat,  the  insulators  were  hung  and  the  struc- 
ture was  raised  with  a  ginpole.  The  total  cost  of  footings 
averaged  $28  per  tower;  assembling  the  4800-lb.  towers 
cost  $10,  and  erection,  $.3. 

P.  M.  Downing,  Engineer  of  Operation  and  Jlainte- 
iiance  of  the  Pacific  Gas  &  Electric  Co.,  reported  that 
metal  footings  without  concrete  were  not  recommended. 
Permissible  stress  borne  by  dry,  well-tamped  earth  was  not 
always  obtained  when  the  soil  was  water-soaked.  Towers 
have  failed  on  a  number  of  lines  constructed  with  metal 
footings,  and  it  has  been  necessary  to  reinforce  them  with 
concrete. 

RECOMMENDICn  FOOTINGS 

For  75-  to  80-ft.  double-circuit  towers  spaced  800  ft.. 
each  footing  should  contain  at  least  II/4  cu.yd.  of  con- 
crete and  be  of  the  form  shown  in  Fig.  4.  Assuming  con- 
crete to  weigh  140  lb.  per  cu.ft.  and  earth  110  lb.,  and 
the  earth-cleavage  angle  to  be  30  cleg.,  these  footings  give 
a  safety  factor  of  about  2. 

The  cost,  when  the  route  is  about  equally  divided  be- 
tween mountain  and  valley  sections,  averages  as  follows, 
fdi'  labor  at  $3  })er  day,  concrete  hand  mixed  at  each  tower, 
and  a  (i-mi.  haul  of  material: 

Labor    $40 


Where  the  line  is  not  too  steep,  erection  is  most  economi- 
cal by  assembling  on  the  ground  and  up-ending  with  a  gin- 
|iiile.  A  very  satisfactory  way  has  been  to  set  a  35-ft. 
ginpole  just  outside  the  footings  and  hold  it  with  three 


FKi.     4.     UEINFORCED-CONCRETE    FOOTING;    PACIFIC 
GAS   &    ELECTRIC   CO. 

guys  running  to  iron-))in  anchors.  A  flexible  steel  cable 
goes  from  the  tower,  at  the  lower  crossarni,  over  an  open 
sheave  at  the  top  of  the  pole  and  to  a  set  of  triple  blocks 
anchored  about  400  ft.  from  the  tower  base.  A  back 
guy  is  necessary  to  hold  the  tower  as  it  comes  into  a  ver- 
tical position ;  side  guys  are  unnecessary  except  in  windy 
weather.  If  the  ground  around  the  footings  is  not  well 
packed,   hold-liack    anchors   are   advisable    for   the    lower 
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tdwer  legs  to  prevent  clamajjinir  tl>e  footings.  A  ;5-ton 
motor  truck  is  the  best  motive  power  for  raising  the 
towers  and  for  transporting  equipment.  Nine  men  willi 
a  truck  will  raise  and   fasten  down  an  average  of  nine 

towers  in  a  !)-lir.  ilav. 


Notes  on  the  old  and  new  60,000-voIt  lines  from 
Niagara  Falls  to  Toronto  were  contributed  by  F.  C.  Con- 
nery.  Superintendent  of  Transmission  Lines  of  the  To- 
ronto Power  Co.  About  100  sets  of  the  type  shown  in 
Fig.  o  were  dug  up  after  seven  years'  service.  In  no  case 
was  the  galvanizing  deteriorated,  and  the  impregnated 
wood  blocks  were  in  a  fair  state  of  preservation.  These 
were  used  with  standard  lO-ft.  two-circuit  towers.  With 
some  53-ft.  double-circuit  towers  the  wood  blocks  were 
iiniitted.  Six  such  towers  were  erected  in  black  muck, 
which  gave  no  resistance  with  borings  to  40  ft.  Plank 
siieathing  was  driven  aromid  each  leg  location,  the  muck 
dug  out  and  a  floating  foundation  of  impregnated  2-in. 
lilank  put  down  at  fi  ft.  below  the  surface.  The  stubs 
were  set  in  concrete  about  1  yd.  to  a  footing.  There 
has  been  no  settlement  or  change  of  alignment  in  a  year. 

Stubs  were  bolted  to  a  steel  template  lined  up  on  center- 
line  stakes  and  leveled  with  a  carpenter's  level.  One  man 
backfilled,  while  two  tamped,  water  being  used  when  avail- 
jjjle  to  settle  the  earth. 

Nai!I!ow-Base  Towers 
A  tj'pe  of  very  narrow-base  latticed  towers  or  poles  was 
employed  on  a  6xGxG-ft.  1:3:5  concrete  base  with  twelve 
li^-iii-  anchor  bolts.    The  foundations  for  some  of  tliesc 
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FIG.     5.     FOUNDATIONS    FOR    40-FT.    TOWKrvS; 
TOIiONTO  POWEK   CO. 

poles  varied  beyond  a  minimum  depth  of  fi  ft.;  then  they 
were  erected  on  13  in.  of  concrete  and  the  excavation 
tilled  witli  concrete  around  the  pole. 


New  tower  footings  arc  now  being  designed  as  follows: 
(1)  .Modified  screw  guy  anchor  for  light  structures,  (2) 
r.  screw  guy  anchor  with  a  large  footjjlate  on  u  shallow 
concrete  slai),  (3)  a  .screw  pile  with  top  j)late  for  the  tower 
foot  plate,  and  (I)  threaded  wood  pile.  It  lias  been 
found  unnecessary  to  drive  a  pile  to  refu.sal  to  get  a  good 
tower  footing,  there  being  suUieieut  .skin  friction  in  the 
upper  layers  of  soil. 


Ainnvericaa&  BricB|$e  Co. 

J.  B.  Leeper,  Manager  of  the  Tower  Department  of  thi' 
Anierii"an  Bridge  Co.,  held  that  the  ability  of  a  tower  to 
resi.st  its  loads  de])endeil  largely  on  properly  designed  an- 
chors, in  designing  which  both  vertical  and  horizontal 


FIG.    fi.    TOWRR    FOOTIN(!S;    AMFUIC.V.V    BHIDGE    CO. 

forces  had  to  be  kept  in  mind.  It  has  been  found  that  if 
the  uplift  is  properly  eared  for  there  will  be  ami)le  pro 
vision  for  conqn-ession.  Tests  of  the  com]iany  .^bow  tlia' 
the  conunon  assumption  of  the  .stub  being  held  down  by  an 
inverted  frustrum  of  earth,  etc.,  gives  no  allowable  over- 
load with  freshly  tamped  earth. 

HoiuzoNTAL  Thrust 

The  failure  of  many  towers  has  been  due  to  insufficient 
provisions  for  horizontal  force.  Jlost  of  the.se  failures 
have  been  with  single-leg  angle  stubs  which  have  little  re- 
sistance to  the  horizontal  component  of  bottom  diagonal 
stress.  There  are  several  effective  designs,  such  as  (1) 
a  concrete  footing  with  anchor  bolts,  (2)  a  single-leg 
angle  stub  embedded  in  a  concrete  footing,  (3)  four  bat- 
tered angles  extending  from  the  tower  leg  to  a  base  frame 
of  angles,  and  (4)  a  single  stub  angle  .going  down  to  a 
steel  grillage  and  with  the  bottom  diagonal  attached  2 
ft.  below  ground  where  channels  resist  side  thrust. 

Concrete  anchors  are  stable  and  permanent  but  gener- 
ally too  expensive.  Steel  anchors,  if  properly  designed, 
may  le  made  ]>ractically  as  permanent  as, concrete  and 
much  less  expensive.  The  fourth  type,  in  Fig.  6  has? 
several  advantages:  (1)  The  leg  splice  can  be  kept  far 
enough  above  ground  to  prevent  serious 'corrosion,  (2) 
bv  splicing  the  stub  about  .'^  ft.  Imlow  ground  I iie  ground- 
level  i)arts  can  be  renewed  at  small  expense.  (3)  setting, 
backfilling  and  tamping  is  easy.  (I)  the  amount  of  steel 
is  small  and  tlic  shojiwork  is  inexpensive. 
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The  Palisados  Interstate  Park  Comniis.^ioii  is  construct- 
ing a  15-niile  roadway  from  the  Bear  Mountain  play- 
ground, an  e.xeursion  resort  which  the  commission  has 
developed  on  the  Hiidson  River  5  mi.  below  West  Point, 
westward  through  the  great  Harriman  Park  forest  tract 
in  Orange  and  Rockland  Counties,  New  York,  to  South- 
field  on  the  Erie  R.R.  The  commission  is  also  proceeding 
witli  the  construction  of  the  long-planned  Henry  Hudson 
Driveway,  which  is  to  be  built  under  the  Palisades  along 
the  west  shore  of  the  Hudson  River,  opjiosite  New  York 
City. 

In  planning  the  construction  of  these  roadways,  built 
through  rough  mountainous  country,  and  chiefly  for  au- 
tomobile traffic,  it  was  desired  to  safeguard  those  using 
the  roadways  from  the  danger  of  going  over  high  em- 
bankments in  case  of  skidding  wheels,  breakage  of  steer- 
ing gear,  or  other  accident. 

The  ordinary  wooden  guard  rail  commonly  used  along 
highways  furnished  some  safeguard  in  the  days  of  horse- 
drawn  traffic,  but  is  wholly  inadequate  to  prevent  machines 
of  the  weight  and  speed  of  modern  automobiles  from  going 


FIG.  1.    BEAR  MOUNTAIN  INN  OP  THE  PALISADES  INTER- 
STATE PARK  COMMISSION,  IN  THE  HUDSON  HIGHLANDS 

In  the  foreground  is  the  first  loop  in  tlie  road  under  con- 
struction from  Bear  Mountain  to  Tuxedo,  showing  the  Hues 
of  boulder  parapet 

down  the  bank.  A  limited  use  has  been  made  of  con- 
crete guard  rails;  but  while  they  have  the  advantage  of 
permanence  as  compared  with  wooden  posts  and  rails, 
they  have  little  more  strength  against  impact. 

It  was  therefore  determined  to  use  on  the  Interstate 
Park  roads  a  parapet  made  either  of  boulders  obtained 
from  the  fields  along  the  route  or  blocks  of  stone  secured 
from  the  numerous  rock  excavations.  The  original  plans 
for  this  parapet  were  made  under  the  direction  of  C.  W, 
Leavitt,  when  Chief  Engineer  of  the  commission,  and 
the  actual  construction  has  been  carried  out  under  the  di- 
rection of  the  present  Chief  Engineer,  W.  A.  Welch. 

The  accompanying  views,  taken  in  the  vicinity  of  Bear 
Mountain  along  the  roadway  referred  to,  will  give  a  clear 
idea  of  the  appearance  of  the  completed  parapet.  Most 
of  the  blocks  of  stone  used  are  very  large  and  heavy,  weigh- 
ing from  one  to  two  tons.  They  are  placed  on  the  shoulder 
of  the  road  and  roughly  lined  up  on  the  roadway  side. 
No  expense  is  incurred  in  dressing  the  stones  to  regular 
form.    To  carry  these  stones  from  the  ledge  out  of  which 


they  are  blasted  and  place  them  in  position  on  the  shoulder 
of  the  road,  a  very  effective  traveling  derrick  has  been 
built,  and  is  shown  in  one  of  the  accompanying  photo- 
graphs. The  machine  is  a  substantial  four-wheel  wagon 
carrying  a  low  tripod  from  which  a  tackle  block  is  sus- 


FIG.   2.    A  MOUNTAIN   LAKE   ON   THE   BEAK    MOUNTAIN- 
TUXEDO    ROAD 
Note  the   large   size    of   the   stones  in    the   parapet 

pended.  A  rope  runs  through  this  tackle  block  and  is  con- 
lected  to  a  geared  windlass  over  the  rear  axle  of  the  wagon. 
This  wagon  is  backed  over  a  stone  to  be  lifted,  chains  are 
put  around  the  stone,  it  is  hoisted  free  of  the  ground  and 
hauled  to  the  place  where  it  is  wanted.  By  this  rig, 
stones  are  placed  so  close  to  the  final  position  that  very 
little  work  with  bars  is  required  to  line  them  up  on  the 
shoulder  of  the  road. 

This  boulder  parapet  is  so  heavy  and  substantial  that 
it  furnishes  an  absolute  safeguard  against  machines  go- 
ing over  the  bank.  Of  course  if  a  careless  driver  or  some 
mishap  causes  a  car  to  run  against  the  parapet,  the  car 
is  apt  to  suffer,  but  the  boulders  will  stand  the  impact, 
and  there  is  little  chance  that  the  machine  will  turn  over. 

With  the  abundant  stone  available  along  the  line  of 
the  road,  this  boulder  parapet  which  costs  only  .50  to  60e. 
per  linear  foot,  has  proved  cheaper  to  build  than  even  a 
wooden  guard  rail.     When  it  is  once  placed  no  expense 


FIG.   3.    LOOKING  UP  THE   HUDSON  PROM  THE  ROAD 
TO  BEAR   MOUNTAIN   INN 

for  maintenance  is  required.  If  through  frost  action  or 
other  causes  some  of  the  stones  should  in  the  course  of 
years  settle  out  of  line,  it  is  a  simple  matter  for  men  with 
bars  to  go  along  the  road  and  bring  them  back  to  position. 
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FIG,   4.     VIEW  OF  ROAD  AROUND  THE  SHOULDER  OF 
BEAR  MOUNTAIN 

The  const niL-t ion  iiiay  possibly  Ijc  criticized  from  the  ar- 
tistic ])oiiit  of  view,  because  of  the  jagged  and  rough  ap- 
]iearance  of  the  row  of  boulders.  This  can  be  remedied, 
however,  by  planting  vines  and  creepers  on  the  shoulders 
all  along  the  roadway,  and  in  a  sliort  time  the  rough 
ttones  will  have  become  covered  with  a  mass  of  \enUirc, 


FIG,   5,     DERRICK  WAGON  USED  IN   PLACING  BOULDER 
PARAPET  ON  BEAR  MOUNTAIN   ROAD 

and  the  stones  will  eventually  become  weathered  to  the 
color  of  other  country  rock  along  the  way. 

In  the  construction  of  the  Henry  Hudson  drive  along 
the  Palisade,s,  nearly  all  of  which  road  is  in  sidehill  cutting 
along  a  steep  slope,  the  lower  side  of  the  road  is  to  be 
protected  by  a  continuous  row  of  huge  blocks  of  trap 
rock,  roughly  rectangular  in  outline.  In  this  case  the 
rock  along  every  foot  of  the  roadway  is  available  for 
l)ui]ding  the  parapets  on  the  lower  side.  To  place  tliis  rock, 
another  type  of  wheel  derrick  is  used,  shown  in  Fig.  6. 
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PORTABLE     DERRICK     FOR     PL.\CING     BOULDER 
PARAPET   ON    HENRY   HUDSON    DRIVE 
(Built  by  John  T.  Horton,  New  York) 


clK  ai&d  Stone  Favenmemts 
Witlhovit  Scuinid  Cvisfi&ioa&s 

There  is  an  increasing  tendency  toward  eliminating 
the  sand-cusliion  eourse  in  all  kinds  of  block  pavement. 
It  has  long  l)een  demonstrated  that  u  mortar  bed  is  pref- 
erable for  asphalt  blocks,  and  a  mortar-bedded  wood  block 
is  the  eonnnon  Eurojjean  method  and  has  many  advocates 
in  this  country.  K.vperiments  with  niortar  bed.-s  for  stone- 
block  pavements  at  Sclu-nectady  and  New  York  City  and 
with  brick  pavements  in  Cuyahoga  County,  Ohio,  have 
recently  been  noted  in  Emjineering  News. 

Now  comes  the  news  that  the  cu.shion  coat  has  been 
entirely  eliminated  in  the  con,struction  of  a  l)rick  pave- 
ment at  Paris,  111.  The  bricks  were  laid  on  the  green  con- 
crete base  and  gently  rolled  with  a  (iOO-lb.  hand  roller. 
This  work  was  done  under  the  supervision  of  W.  T.  I'lack- 
burn.  Consulting  Engineer  of  the  Dun  Wire-Cut-Lug 
Brick  Co.,  and  W.  W.  Marr,  State  Highway  Engineer  of 
Illinois. 

Official  notice  has  also  just  been  received  that  the 
i>orough  of  llauhattan,  New  York  City,  has  abandoned 
the  use  of  a  sand  cushion  for  graiute-block  pavements. 
Under  the  present  specifications  a  mortar  bed  of  1  part 
cement  and  :3  parts  sand,  mixed  dry,  is  used.  The  niortar 
hardens  in  a  few  weeks,  even  under  traffic.  An  asphaltic 
filler  is  used  for  the  joints. 

The  great  advantage  claimed  for  the  mortar  bed  over 
the  sand  cushion  is  that  water  leaking  through  the  joints 
of  the  blocks  does  not  cau.se  depressions  in  the  surface, 
which  was  the  case  with  the  sand  cushion,  and  the  cost 
of  maintenance  is  considerably  reduced.  Eugene  W. 
Stern  is  Chief  Engineer  of  t!ie  Bureau  of  Highways  of 
the  Borough  of  JIanhattan. 

From  the  foregoing  the  conclusion  might  be  drawn  that 
cushion  course  of  block  pavements  has  survived  for  no 
particular  reason.  But  research  on  this  subject  shows 
that  when  modern  squared  stone-block  pavements  were 
introduced  in  Paris,  in  the  seventies,  they  were  first  laid 
directly  on  the  concrete  foundation.  M.  Alphand,  Direc- 
tor of  Public  Works  of  Paris,  reported  to  the  Municipal 
Council  of  .that  city  that  the  result  was  "an  enormous 
hubbub  in  the  street  and  a  continual  shaking  of  the 
houses,"  and  furthermore  the  pavement  between  the  con- 
crete and  the  carriage  wheels  was  as  if  between  a  hammer 
and  an  anvil,  and  the  stone  wore  out,  although  of  very 
good  quality.  He  accordingly  sought  to  obtain  the  neces- 
sary elasticity  by  putting  a  layer  of  sand  between  the 
concrete  and  the  stone  blocks. 
K 
Losses  of  Merchant  Shippinic  duringr  the  past  ten  months 
of  war,  according  to  statistics  published  by  the  "Journal  of 
Commerce,"  aggregate  all  vessels,  with  a  total  tonnage  of 
915,457,  This  is  approximately  2%  of  the  tot.al  merchant 
shipping  of  the  world.  .Vt  the  outbreak  of  the  war  the 
merchant  vessels  under  the  British  flag  had  an  aggregate 
gross  tonnage  of  20,431,000  tons.  The  total  losses  of  British 
vessels  by  war  have  been  609,934  tons.  Germany's  merchant 
fleet  at  the  outbreak  of  the  war  aggregated  5,082,000  tons, 
and  she  has  lost  34  vessels,  with  a  total  tonnage  of  102.000. 
Norway  has  lost  30  vessels,  of  47,000  tons  aggregate,  and 
France  24  vessels,  of  42,000  tons.  A  more  serious  reduction 
in  the  world's  merchant  marine  than  even  the  losses  of  the 
war  is  the  practical  stoppage  of  merchant  shipbuilding  by  the 
European  nations  involved  in  war.  In  1913  the  shipyards  of 
Great  Britain,  Prance,  Germany  and  Austria  launched  mer- 
chant vessels  with  an  aggregate  tonnage  of  2,635,000.  During 
the  past  ten  months  the  shipyards  of  these  nations  have  built 
very  few  merchant  vessels,  their  energies  being  ab.sorbed  by 
naval  work.  Difliculties  in  obtaining  capital,  labor  and  ma- 
terials also  hinder  ship-owners  from  ordering  new  ships. 
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Acilivg;\tledl   Sl^dlE©    imi   Ammeiricc 


By  M.  N.  Bakee* 


SYNOPSIS — Xofe-s  on  a  new  process  of  sewage- 
treatment  gathered  by  the  writer  on  visits  to  the 
several  experimental  plants.  Sewage  is  aerated  in 
a  tank  in  the  presence  of  an  accumulation  of 
aerated  sludge.  There  is  reason  to  hope  thai  a 
high  degree  of  clarification  and  perhaps  bacterial 
reduction,  when  necessary,  with  a  .'<tahle  effluent 
and  a  quick-drying  sludge,  high  in  fertilizing 
value,  can  be  produced  by  this  process  alone. 

To  see  for  himself  and  for  such  of  the  readers  of  this 
journal  as  cannot  see  for  themselves  just  what  is  being 
done  in  the  way  of  activated-sludge  experiments  in  vari- 
ous parts  of  North  America,  the  writer  recently  visited 
all  tie  known  experimental  plants  of  the  kind  this  side 
of  the  Atlantic,  excejit  the  one  at  faraway  Kegina  and 
the  aerated  contact  bed  at  Houston.  His  notes,  revised 
and  supplemented  by  correspondence  almost  to  the  date 
of  publication,  constitute  a  general  survey  of  this  new, 
interesting  and  promising  method  of  sewage  treatment. 

The  experiments  at  A¥ashington,  Baltimore  (thus  far), 
Chicago  and  Eegina  are  on  a  small  scale.  Those  at 
Urbana  have  small  but  numerous  and  well-controlled 
units.  The  Milwaukee  units,  a  half  dozen  in  number, 
range  from  glass  tubes  to  tanks  of  over  20,000-gal.  hold- 
ing capacity  and  more  than  60,0()0-gal.  daily  capacity,  one 
of  these  large  tanks  being  operated  on  the  fill-and-draw 
and  one  on  the  continuous-flow  plan.  The  Brooklyn  tank 
lias  a  holding  capacity  of  16,000  gal.  The  Brockton  and 
Cleveland  tanks  are  of  fair  size.  The  Lawrence  tanks  are 
relatively  small.  Some  of  the  tanks  at  Lawrence  and  each 
one  at  Brockton  and  at  Houston  might  very  properly  be 
described  as  aerated  contact  beds. 

The  activated-sludge  process,  thus  far  on  the  small- 
laboratory  or  at  best  the  large  testing-station  scale,  will 
soon  be  tried  on  a  more  regular  everyday  basis.  First  in 
the  field  will  l)e  Baltimore,  with  two  of  its  new  Inihof! 
tanks  modified  to  operate  on  the  activated  plan.  Mil- 
waukee was  to  receive  bids  for  a  3,000,000-gal.-a-day  plant 
on  July  23.  A  preliminary  plan  for  a  unit  of  a  plant 
to  treat  tlie  sewage  of  160,000  people  at  Houston,  Tex., 
is  published  herewith.  Activated-sludge  plans  have  been 
prepared  for  several  British  cities  and  are  merely  awaiting 
funds  before  they  are  put  in  e.xecution. 

The  AcTiv-iTED-SLuncr:  Process 

What  is  the  process  which  in  a  brief  period  has  been 
taken  up  by  British  and  American  investigators  and 
cities,  the  State  of  Illinois  and  the  United  States  Public 
Health  Ser\nce?  It  is  a  new  form  or  variety  of  forced 
aeration  of  sewage  in  the  presence  of  a  considerable  vol- 
ume (tentatively  2.5  per  cent.)  of  accumulated  sludge, 
which  has  itself  been  aerated  and  is  enlivened  with  oxygen 
and  bacteria.  The  oxygen  is  supplied  by  forced  aeration, 
by  a  blower  or  an  air  compressor.  In  the  cruder  experi- 
ments with  tanks  the  air  is  distributed  by  means  of  perfo- 

•Edltor,   "Engineering  News." 


rated  pipes,  giving  uneven  distribution,  pronounced  boil- 
ing at  the  surface  and  doubtless  much  waste  of  air.  For 
satisfactory  distribution  some  form  of  porous  plate,  ex- 
tending over  a  considerable  area  of  the  tank  bottom, 
seems  essential.  The  medium  used  in  the  installations 
showing  most  careful  design  and  giving  ^he  most  prom- 
ising results  are  12xl3xll/^-in.  filtros  plates.  These,  we 
are  informed,  are  being  supplied  for  experimental  pur- 
poses at  special  prices  by  the  manufacturers,  the  General 
Filtration  Co.,  Cutler  Building,  Eochester,  N.  Y. 

Just  what  the  activated-sludge  process  will  accomplish 
within  economic  limits  remains  to  be  settled.  The  strong- 
est claims  for  it  are  that  with  a  relatively  small  tank  area 
the  process  will  produce  a  stable,  well-clarified  effluent 
with  a  considerable  degree  of  nitrification ;  a  quick-drying 
unobjectionable  sludge  of  high  fertilizing  value;  and,  if 
the  aeration  process  be  continued  for  a  not  prohibitive 
length  of  time,  tliat  the  effluent  will  show  a  99-per  cent, 
bacterial  reduction. 

For  many  localities  the  activated-sludge  process  bids 
fair  to  be  a  self-contained  flexible  process,  easily  adapted 
to  changes  due  to  season,  flood  or  drought,  and  a  variety 
of  other  conditions  liable  to  frequent  change,  and  easily 
supplemented,  if  need  be,  by  more  or  less  rapid  flltration, 
or  by  chlorine  disinfection. 

Many  questions  about  the  new  process  await  settlement. 
The  first  and  most  important  one — assuming  that  the 
process  will  give  the  purification  results  desired  and 
promised — is:  What  will  the  process  cost?  Others  relate 
to  size  and  shape  of  tank,  depth  of  sewage,  method  of  air 
distribution,  and  whether  the  tanks  should  be  operated  on 
the  fill-and-draw  or  continuous-flow  plan.  A  critical  ques- 
tion in  some  localities  will  be  the  effect  of  blowing  in  air 
at  and  below  zero  temperatures. 

In  view  of  the  high  promise  of  the  new  process  and  the 
many  points  regarding  it  still  to  be  settled,  it  is  desirable 
that  all  who  are  in  a  position  to  do  so  join  in  the  investi- 
gations now  being  made.  It  goes  without  saying  that 
careful  records  of  all  significant  data  should  be  kept, 
particularly  relative  volumes  of  air  and  sewage  and  all 
the  elements  of  cost,  and  that  an  effort  should  be  made 
to  so  keep  the  records  that  they  may  be  readily  compared 
with  others,  or  at  least  be  reduced  to  a  comparable  basis. 

Laboratory  Tests  and  Proposed  Full-Size  Activated 
Imhoff  Tanks  at  Baltimore 

Up  to  the  time  of  my  visit  on  June  4  only  small-scale 
laboratory  experiments  had  been  conducted  at  Baltimore, 
but  these  were  of  a  varied  character,  and  it  was  expected 
that  by  July  15  two  of  the  nearly  completed  Imhoff  tanks 
would  have  been  adapted  to  the  continuous-flow  activated- 
sludge  process,  and  put  into  use. 

The  Baltimore  experiments,  as  a  result  of  a  cooperative 
agreement  between  that  city  and  the  United  States  Public 
Health  Service,  are  being  conducted  under  the  joint 
direction  of  Calvin  W.  Hendrick,  Chief  Engineer  of  the 
Baltimore  Sewerage  Commission,  and  Leslie  C.  Frank, 
Sanitary  Engineer,  L^nited  States  Public  Health  Service. 
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Mr.  Frank  was  rormerly  at  Baltimore  in  cliargc  of  the 
design  of  the  new  Inihod'  plant.  Gustav  J.  Hequardt 
is  now  Acting  Division  Engineer  in  charge  of  the  Balti- 
more Sewage-Treatment  Works. 

Mr.  Frank  has  ailopted  the  name  "aero  tank"  for  the 
type  of  continuous-flow  activated-shidge  tank  which  he 
has  designed,  and  into  which  two  of  the  new  large  Imholf 
units  are  heing  converted.'  In  operating  these  aiiro  tanks 
hydro-electric  power  from  the  fall  of  the  treated  sewage 
can  be  used  to  sup])ly  the  necessary  compressed  air. 

The  new  sanitary  sewerage  system  and  sewage-treat- 
ment works  for  Baltimore  were  placed  in  operation  in 
1S)11.  The  sewage  is  stale  when  it  reaches  the  works, 
where  it  is  treated  by  means  of  plain  preliminary  settling 
tanks,  fine  screens,  sprinkling  filters,  and  plain  final  or 
l)ost-filter  tanks.  The  sludge  from  both  the  preliminary 
tanks  and  the  post-filter  tanks  goes  to  separate  digestion 
tanks  and  thence  to  sludge-drying  beds. 

The  laboratory  experiments  were  begun  in  the  early 
part  of  March,  1915.  The  purpose  of  these  laboratory 
experiments  was  threefold:  (1)  To  determine  whether 
the  English  activated-sludge  results  on  the  fill-and-draw 
plan  could  be  duplicated  with  Baltimore  raw  sewage;  (2) 
to  determine  the  best  manner  of  initial  operation  of  the 
large  aero  tanks;  (3)  to  determine  whether  the  presence 
or  absence  of  light  bore  any  relation  to  the  activated- 
sludge  process.  Determination  (2)  was  considered  im- 
portant because  it  was  Mr.  Frank's  belief  that  activated 
sludge  might  possibly  be  generated  much  more  quickly 
in  the  large  aero  tanks  by  the  introduction  of  post-filter 
tank  sludge  than  by  the  use  of  raw  sewage  alone  or  raw 
sewage  and  preliminary-tank  sludge.  lie  considered 
determination  (3)  advisable  because,  so  far  as  known,  all 
English  experiments  had  been  conducted  in  extremely 
shallow  tanks  or  containers  and  it  was  possible  that  the 
effect  of  light  due  to  this  shallowness  permitted  forms 
of  organic  life  to  thrive  which  were  an  important  element 
in  the  activated-sludge  process,  and  which  it  might  prove 
impossible  to  grow  in  the  relatively  deep  aero  tanks  at 
Baltimore  because  of  insufficient  light. 

In  carrying  out  the  laboratory  experiments  air  in 
unmeasured  quantities  was  aspirated  through  five  2.5- 
liter  bottles  containing  the  following: 

1.  stale   raw   sewage   and    post-filter   tank   sludge. 

2.  Stale    raw    sewage. 

3.  Sprinkling-fllter  effluent  and  post-filter  tank  sludge. 
(Light  has  been  excluded  from  this  bottle  since  about  May  1.) 

4.  Fresh  sewage  (after  a  flow  of  one  hour  or  less  in  an 
uptown  sewer)   and  post-filter  tank   sludge. 

5.  Stale  raw  sewage  and  raw  sewage  sludge. 

In  a  sixth  experiment  a  propeller  system  of  agitation 
and  air  comminution  was  being  studied. 

Experiments  (1)  to  (5)  were  being  run  on  the  fill-and- 
draw  plan.  In  the  first  several  weeks  of  the  experiments 
only  enough  of  the  supernatant  liquor  for  analysis  was 
drawn  off.  Then  gradually  more  and  more  of  the  super- 
natant liquor  was  removed  until  finally  all  the  liquor 
down  to  the  sludge  was  removed  four  times  per  day. 

Under  date  of  July  11  Mr.  Frank  kindly  summarized 
the  results  of  his  experiments  as  follows : 

Roughly,  the  experiments  thus  far  have  demonstrated  that 
the     activated-sludge     process     is     possible     with     Baltimore 

•On  May  11,  \915,  patent  No.  1,139,024  (dedicated  to  the 
public)  was  granted  to  Mr.  Frank  for  an  invention  relating 
"to  the  purification  of  sewage  or  other  wastes  by  two  known 
processes  of  sedimentation  and  oxidation  combined  in  a  new 
manner,"  carried  on  "continuously  and  simultaneously  with- 
out interference  one  with  the  other."  Copies  of  the  patent 
may  be  obtained  for  5c.  each  from  the  Commissioner  of  Pat- 
ents, Washington,  D.  C. 


sewnpe:  that  It  In  possible  to  generate  nPllvBtcd  sludge  much 
more  quickly  with  niixlures  coiitninlnK  poHt-flltcr  tank  sludge 
than  with  raw  sewage  alone  or  with  raw  .sewage  sludge;  that 
the  absence  of  light  does  not  seem  to  have  an  appreciable 
Inhibiting  effect.  No  difference  could  be  observed  In  the  ra- 
pidity with  which  activated  sludge  was  generated  In  experi- 
ments (1),  (3)  and  (4),  all  of  which  contained  post-filter  tank 
sludge.  I'ost-fllter  tank  sludge  will  therefore  be  used  In 
starting  the  40-tt.  diameter  modified  Imhoflf  tanks. 

At  lower  rates  of  dosing  than  the  four  complete  replace- 
ments per  day  referred  to  above,  nitrates  In  the  effluent  were 
high.  Four  replacements  per  day  produced  relatively  low 
nitrates.  At  this  latter  loading  the  oxygen  demand  of  the 
efHuont,  however,  Is  still  very  low,  and  the  effluent  compares 
very  favorably  In  stability  with  sprliikllng-fllter  effluent. 
The  nitrogen  In  the  activated  sludge  Is  high.  The  foregoing 
results  compare  favorably  with  the  English  results. 

Several  of  the  experiments  have  now  been  discontinued, 
since,  as  previously  Indicated,  the  results  from  them  prac- 
tically duplicated  one  another. 

IIyGIKNIC  L.MJOIfATOKV,  WaSII  l.NO TON,  D.  C. 

From  visiting  the  experimental  work  at  Baltimore  one 
naturally  goes  to  Wa.shington  and  rides  out  on  a  Penn- 
sylvania Ave.  car  to  the  Hygienic  Laboratory  of  the 
United  States  Public  Health  Service.  There,  under  the 
eye  of  Prof.  Earle  B.  Phelps,  Leslie  C.  Frank  is  in  charge 
of  sewage  investigations.  As  officially  named,  these  in- 
vestigations include  at  present  sanitary  privies  for  homes 
without  water-carriage;  sewage  treatment  for  small  com- 
munities and  residences;  the  control  and  treatment  of 
traffic  sewage;  activated-sludge  and  aero-tank  sewage 
treatment. 

As  part  of  the  last-named  investigation,  and  to  supple- 
ment the  joint  experiments  at  Baltimore,  Mr.  Frank 
has  been  conducting  a  laboratory  experiment  since  Feb. 
17,  1915,  on  very  fresh  domestic  sewage  from  two  or  three 
buildings.  This  sewage  is  three  or  four  times  as  strong 
as  that  at  Baltimore.  The  experiment  was  begun  by  fill- 
ing a  bottle  with  80%  raw  sewage  and  20%  .scum  from 
the  sludge  chamber  of  the  "smallHcommunity"  Imholf 
tank  near  the  laboratory.  This  scum  was  in  an  entirely 
anaerobic  condition  and  comparatively  fresh.  The  con- 
tainer used  for  the  experiment  is  a  4-liter  bottle  filled 
with  3.8  liters  of  liquid  and  sludge  and  provided  with  an 
inverted  conical  bottom.  Unmeasured  air  is  introduced 
into  the  bottle  by  aspiration. 

In  conducting  the  test  ojily  enough  aerated  sewage 
(500  c.c.)  for  analysis  was  removed  daily  at  first.  On 
Mar.  29  nitrification  began,  and  shortly  afterward  the 
removal  of  aerated  sewage  was  increased  from  500  c.c. 
daily  to  1000  and  then  to  2000  c.c.  Finally,  2000  c.c. 
were  removed  twice  each  day ;  but  as  the  results  were  poor 
a  change  was  made  to  a  removal  of  1000  c.c.  twice  daily. 
The  removal  is  again  being  increased  gradually  until  the 
maximum  posible  loading  of  the  device  is  determined. 

The  odor  from  the  aerated  .sewage  at  both  Baltimore 
and  Washington  is  described  by  Mr.  Frank  as  like  that 
from  forest  mold.  In  appearance  the  effluent  is  very 
clear,  often  possessing  a  slightly  yellowish  or  golden  tinge. 

On  July  2  Mr.  Frank  re])orted  that  other  experiments 
wore  being  conducted  to  determine  the  relative  effects  of 
adding  iron  or  manganese  to  the  activated  sludge,  from 
the  standpoint  of  what  may  be  termed  "bacteriological" — 
catalytic — action. 

Milwaukee  Sewage-Testixg  Station 

Anyone  who  is  investigating  activated  sludge  should 
visit  Milwaukee.  The  experiments  there  are  varied,  some 
of  the  tanks  are  large  and  the  facilities  for  securing  exact 
data  are  excellent.    The  tests  are  being  conducted  under 
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the  direction  of  T.  Ciinlklej  Ilatton,  Chiel'  Engineer  of 
tiie  Milwaukee  Sewerage  Commission,  with  AVilliara  E. 
Copchind  as  Chief  Chemist  and  with  Gilbert  J.  Fowler, 
of  Manchester.  England,  as  adviser. 

Since  the  Milwaukee  tests  were  descriljed  by  Mr.  Ilat- 
ton iu  Engineering  News  of  July  15,  1915,  comparatively 
little  need  be  said  about  them  here.  Two  small  glass 
tubes  have  been  in  nearly  constant  operation  since  March, 
1915.  A  tank  (Fig.  1)  lOl/gX'^S  ft.  in  plan  and  10  ft. 
deep  was  put  in  use  on  Mar.  26,  1915.  On  May  8,  1915, 
two  inspection  tanks,  each  1x5  ft.  in  plan  and  10  ft. 
deep,  wore  started.  All  these  tanks  are  operated  on  the 
fill-aud-draw  plan,  bnt  on  June  21,  1915,  a  second  large 
tank,  working  on  tlie  continnons-flow  plan,  was  put  into 
service. 

The  air  for  the  tanks  is  supplied  by  a  blower.  Filtros 
plates  are  used  for  air  distribution,  except  that  iu  one  of 


FIG.    1.    ACTIVATED-SLUDGE    TANK   AT    jriLWAUKEE 
Shows  main  uir-supply  pipes  and  top  surface  of  sewage 

the  >ina\\  tanks  tlic  air  is  admitted  through  a  single  pipe 
outlet.  Ice  bags  will  be  suspended  in  the  small  inspection 
tanks  to  lower  the  temperature  of  the  sewage. 

The  waiter  visited  the  Milwaukee  sewage-testing  sta- 
tion on  June  10,  1915.  He  noted  the  quick-settling, 
granular,  brown  suspended  matter  and  hut  sliglitly  odor- 
ous character  of  botli  the  sludge  and  the  aerated  sewage. 
He  was  informed  that  no  attention  has  yet  been  jjaid  to 
the  fertilizing  value  of  the  sludge. 

Bids  for  constructing  a  2,000,000-gal.  c-ontinuous-flow 
activated-sludge  plant  at  ^Milwaukee  were  to  be  received  on 
July  22,  1915.  The  contract  form  provides  that  the  work 
shall  be  completed  by  Nov.  15.  The  object  of  this  provi- 
sion is  to  make  it  possible  to  get  the  plant  primed  before 
winter  sets  in,  in  order  that  the  tanks  may  be  operated 
in  winter  to  determine  the  efEeets,  if  any,  of  low  tem- 
peratures upon  the  process. 

Stocktauds  Test.s,  Sanitai!Y  Di.stuict  of  Chicago 

Early  in  May,  1915,  experiments  at  the  Chicago  Stock- 
yards were  begun  l_)y  the  Sanitary  District  of  Chicago 
under  the  direction  of  Langdon  W.  Pearse,  Division  En- 
gineer, and  Arthur  Lederer,  Chemist.  The  stockyards 
sewage  is  seven  or  eight  times  the  strength  of  ordinary 
domestic  sewage.  It  is  being  treated  iu  two  galvanized- 
iron  tanks,  each  2  ft.  in  diameter  and  10  ft.  deep,  oper- 
ated on  the  fill-and-draw  plan.  One  tank  receives  air  at 
the  rate  of  0.1  and  the  other  at  0.2  cu.ft.  per  sq.ft.  of  tank 
surface  per  min.    The  indications  at  the  time  of  my  visit 


on  June  12  were  that  at  least  0.2  cu.ft.  of  air  would  be 
required.  The  air  is  metered  at  a  ]n'essure  equivalent  to 
8  ft.  of  water.     It  is  supplied  by  a  blower. 

Sketch  plans  have  been  made  for  converting  the  Dort- 
mund tank  at  the  Stockyards  Testing  Station  into  an 
ImhofP  aeration  tank  (continuous  flow).  It  is  also  under 
advisement  to  convert  some  of  the  experimental  tanks  at 
the  old  Sanitary  Testing  Station  at  39th  St.  into  acti- 
\ated-sludge  tanks.  One  sludge-digestion  tank  may  be 
converted  into  a  continuous,  horizontal-flow  aeration 
tank.  An  old  roughing  filter  may  be  remodeled  on  a  fill- 
and-draw  plan.  Up  to  July  6  it  was  not  sure  that  the 
necessary  funds  could  be  secured  for  these  additional 
experiments. 

Illinois  State  Watee  Survey,  Uebana 

Like  Milwaukee,  Urbana  is  a  place  which  should  be 
visited  by  anyone  who  wishes  to  get  knowledge  and  en- 
thusiasm about  activated  sludge.  Here  the  new  process  is 
being  studied  in  minute  detail  from  numerous  scientific 
\  iewpoints,  including  the  agricultural. 

The  experiments  at  Urbana  were  begun  on  Nov.  2, 
19U,  in  3-gal.  glass  bottles.  On  Jan.  4,  1915,  a  9x9-in. 
wood  tauk,  with  glass  windows  front  and  back,  was  put 
ill  use.  A  filtros  jilate  was  placed  4  in.  from  the  bottom 
ol'  the  tank.     The  working  sewage  depth  was  3  ft.  7  in. 

On  ilay  5,  1915,  two  concrete  tanks  went  into  service. 
Each  tank  is  square  in  jjlan,  with  an  area  of  10  sq.ft.  and 
a  depth  of  8  ft.  The  sewage  depth  is  about  5  ft.,  and 
(he  utilized  holding  capacity  is  400  gal.  per  tank.  In 
tlie  bottom  of  each  tank  there  are  9  sq.ft.  of  filtros  plates 
for  air  distribution.  On  July  l>  two  more  concrete  tanks, 
of  the  same  dimensions  as  lluisc  just  described,  were  put 
in  use.  One  of  these  has  a  filtros  plate  or  air-diffusing 
area  ol'  ;>  .sq.ft.  and  the  other  of  only  1  sq.ft. 

The  air  for  all  the  experiments  has  been  sup})lied  from 
the  University  of  Illinois  compres.sor  plant,  reduced  from 
about  80  to  8  lb.    All  the  air  used  is  metered. 

The  earlier  exjieriments  at  Urbana  were  descriljed  in 
Engineering  News  of  Apr.  1,  1915  (p.  647).  At  the 
time  of  my  visit  on  June  12,  1915,  about  1  cu.ft.  of  air 
per  gal.  of  sewage  treated  was  being  used,  and  the  first 
two  concrete  tanks  were  being  operated  four  cycles  a  day. 

The  sewage  used  in  the  experiments  is  a  quite  fresh 
average  domestic  sewage.  For  the  bottle  and  9-in.  tank 
experiments  the  sewage  was  brought  in  5-gal.  carboys 
from  the  nearby  Champaign  trunk  sewer;  but  the  concrete 
tanks  are  supplied  by  pumping  from  the  same  sewer.  All 
the  experiments  have  been  conducted  indoors. 

Drying  beds  for  the  sludge  from  the  four  concrete  tanks 
were  put  in  operation  about  June  20,  1915.  Tests  are  to 
he  made  of  a  sludge-drying  device  which  acts  on  the  prin- 
ciple of  a  Eobacher  wheel.  Filtros  plates  form  the  com- 
partments of  this  wheel.  Through  these  plates  a  vacuum 
may  be  applied  to  exhaust  moisture  from  the  sludge,  and 
then  pressure  may  be  used  to  discharge  the  sludge. 

Following  the  advice  of  Dr.  Gilbert  J.  Fowler,  of 
Manchester,  England,  the  aim  is  to  secure  and  retain  in 
the  tanks  from  25  to  33%  of  activated  sludge. 

Notable  features  of  the  Urbana  experiments  are  the 
studies  being  made  of  the  biological  condition  and  of  the 
fertilizing  value  of  the  sludge.  This  value  is  shown  botli 
by  analyses  and  by  controlled  plant  cultures. 

The  experiments  are  being  conducted  under  the  direc- 
tion of  Prof.  Edward  Bartow,  Director  of  the  Illinois 
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State  Water  Survey,  by  F.  W.  :Nrohlmaii,  W.  U.  Hatfield 
and  Robins  Russell.  A.  N.  TaH'ot,  professor  of  munici- 
pal engineering  at  the  University  of  Illinois,  was  adviser 
in  designing  and  constructing  the  new  concrete  tanks. 

Clevelanu  Sewage-Testing  Station 

On  May  5,  1915,  an  outdoor  tank,  5x10  ft.  in  plan  and 
5  ft.  deep,  on  the  activated-sludge  plan,  was  placed  iu 
service  at  Cleveland,  and  at  the  date  of  my  visit  (June  15, 
1915)  an  indoor  tank  17l/>  in.  square  in  plan  by  about 
5  ft.  of  sewage  de]ith  was  being  made  ready.  These  were 
both  fill-and-draw  tanks,  of  wood,  with  flat  bottoms. 

The  activated-sludge  experiments  at  Cleveland  are 
being  conducted  at  the  old  sewage-testing  station  on  the 
lake  front.-  The  large  tank  was  formerly  a  roughing 
iilter.  To  convert  it  into  an  activated-sludge  tank  the 
old  filter  gravel  was  thrown  out  and  the  manifold  system 
used  for  air  distribution.  This  system  consists  of  a  cen- 
tral pipe  8  in.  in  diameter,  with  2-in.  branches,  6  in. 
c.  to  c.  The  branches  were  perforated  with  holes  about 
3%  in.  in  diameter,  spaced  6  in.  c.  to  c.  Air  was  being 
supplied  at  the  rate  of  3  cu.ft.  per  min.  for  the  whole 
tank,  or  0.05  cu.ft.  per  min.  per  sq.ft.  of  tank  bottom. 

If  necessar}',  at  any  time,  compressed  air  may  be  stored 
iu  a  tank.  All  the  air  used  is  metered  and  likewise  the 
electric  current  which  drives  the  motor.  Reducing  valves 
maintain  a  constant  flow  of  air  to  the  sewage  which  is  be- 
ing aerated. 

The  air  distribution  in  the  outdoor  tank  has  been  un- 
even. The  unevenness  or  somewhat  violent  boiling  shifts 
from  side  to  side,  suggesting  that  some  of  the  perfora- 
tions in  the  air  pipe  may,  at  times,  be  stopped  up.  To 
offset  this  condition  it  has  been  found  advisable  to  shut  off 
the  air  for  a  short  period  and  then  release  the  same.  This 
method  of  procedure,  on  account  of  the  additional  pres- 
sure, creates  a  violent  bubbling  and  stirring  action. 

At  first,  difficulties  with  the  compressor  interfered  with 
a  continual  operation  of  the  plant.  However,  on  May  18 
the  large  tank  was  placed  in  operation  ou  the  fill-and-draw 
plan,  and  has  been  working  ever  since.  The  tank  was 
aerated  for  a  week  without  drawing  off  any  of  the  super- 
natant liquid.  This  aeration  period  was  then  reduced  to 
three  days  for  two  weeks  and  since  then  it  has  been  in- 
creased to  one  week. 

The  sewage  used  for  the  tests  is  distinctly  stale.  The 
question  has  arisen  whether  this  would  materially  affect 
the  process  being  tested.  The  suspended  matter  in  the 
treated  sewage  settles  rapidly,  as  at  other  places.  From 
a  putrescibility  standpoint,  the  treated  sewage  stood  up 
for  31/2  days.  Up  to  June  15  no  nitrification  had  been 
secured. 

The  indoor  tank  is  being  used  to  study  air  distribution 
and  to  secure  cost  data.  A  satisfactory  air  distribution 
was  not  secured  until  a  filtros  block  was  used  for  the 
purpose.  First  a  2-in.  layer  of  sand  held  in  a  box  between 
fine  screens  was  tried.  The  sand  streaked  and  gave  no 
uniformit}'.  On  substituting  a  perforated  tin  plate  the  air 
appeared  at  the  surface  in  large  bubbles  and  imevenly. 

After  securing  some  activated  sludge  in  the  two  tanks 
described,  the  intention  is  to  fit  up  another  wooden  tank, 
about  6  ft.  in  diameter  and  iu  height,  and  operate  it  on 


-See  "Engineering  News,"  Feb.  13,  1913.  For  the  present, 
the  new  tests  will  be  carried  on  with  the  tank  and  apparatus 
at  hand,  so  certain  details  which  might  affect  the  results  are 
lacking.  Tests  formerly  conducted  at  this  station  with  sludge 
£rom  Imhoff  tanks  make  it  particularly  desirable  to  run 
similar  tests  with  activated  sludge. 


the  continuous-flow  plan.  This  tank  will  bo  located  on 
the  lake  edge  and  filled  directly  from  tlic  .settling-tank 
chamljcr  without  pumping. 

Robert  lloll'man  is  City  Engineer  of  Cleveland.  The 
tests  just  outlined  are  under  the  direction  of  R.  Winthrop 
Pratt,  Consulting  Engineer  on  Cleveland  Sewage  Dis- 
posal, and  in  immediate  charge  of  George  B.  Gascoigne, 
Assistant  Engineer. 

I'LAiN  AND  Activated-Sludge  AiiiiATioN  at  the 
BitooKLYN  Sewage-Testing  Station 

A  large  outdoor  sewage-aeration  tank  of  unique  design, 
originally  installed  to  conduct  experiments  similar  to 
tho.se  carried  on  at  the  same  site  by  Black  and  I'lielps  in 
1910-11,  was  changed  to  the  activated-sludge  plan  about 
the  middle  of  March,  1915.  Bottle  experiments  have  also 
been  conducted  here. 

The  tank  is  of  wood,  12  ft.  in  diameter,  25%  ft.  high, 
with  a  sewage  depth  of  about  22  ft.  and  a  holding  capac- 
ity of  16,000  gal.  Compressed  air  is  admitted  at  the 
bottom  through  a  grid  of  pipe  perforated  with  -^-in. 
holes,  6  in.  c.  to  c.  To  get  additional  diffusion  of  the 
air  this  grid  is  placed  midway  in  a  15-in.  bed  of  gravel. 
In  addition,  on  its  upward  way  the  air  passes  through 
nine  ccpial-spaced  horizontal  disk  deflectors,  composed 
of  inclined  slats  of  wood.  These  deflectors  are  also  de- 
signed to  prevent  streaming  of  the  sewage  in  its  down- 
ward passage  through  the  tank.  Originally  the  aerated 
sewage  was  taken  out  at  a  point  1  ft.  above  the  top  of  the 
gravel  bed;  but  since  the  aetivated-sludge  experiments 
were  started  it  has  been  drawn  out  at  a  point  about  one- 
third  up,  so  as  to  remove  10,000  gal.  of  the  clearer  liquor 
and  leave  6000  gal.  of  sludge  and  sewage. 

The  tanks  are  aerated  221/2  hr.  out  of  the  twenty-four. 
The  schedule  is  as  follows:  Air  off  from  S  to  10:30  a.m., 
with  sewage  being  drawn  from  9  to  10  :30  a.m. ;  refilling, 
with  air  on,  from  10 :30  a.m.  to  12  m.  Air  is  applied  at 
the  rate  of  1.17  volumes  of  air  to  1  volume  of  sewage 
(full-tank  basis)  treated. 

The  writer  observed  the  tank  on  June  21,  1915.  Not- 
withstanding the  means  of  air  distribution  already  de- 
scribed, there  was  a  decided  boiling  on  a  third  or  more 
of  the  area  of  the  tank.  Samples  of  the  top  liquor  be- 
come well  clarified  after  a  brief  period  of  sedimentation. 

A  small  aerated  contact  bed  has  also  been  tested  at 
Brooklyn. 

E.  J.  Fort  is  Chief  Engineer  and  George  T.  Hammond 
is  Engineer  of  Design  of  the  Bureau  of  Sewers,  Borough 
of  Brooklyn. 

Cascade  Aerator  and  Continuous  Multiple-Contact 
Bed  at  Brockton,  Mass. 

Instead  of  using  an  air  compressor  to  force  air  through 
sewage  under  a  considerable  head,  R.  S.  Weston,  Sanitary 
Engineer,  Boston,  Mass.,  decided  to  try  the  more  efficient 
centrifugal  pump  to  lift  and  relift  the  sewage  itself  under 
a  very  low  head  to  a  cascade  aerator  over  which  it  would 
flow  in  a  thin  air-exposed  sheet  to  and  through  a  tank 
nearly  filled  with  cobblestones.^  The  effluent  from  the 
'"Brockton  tank,"  as  Mr.  Weston  has  named  it,  goes  to  an 
Imhoff  tank,  and  the  effluent  from  this  goes  to  a  sprink- 
ling filter. 

Twenty  years  ago  Brockton  built  sanitary  sewers,  a 
receiving  reservoir,  a  pumping  station,  a  3-mile  force 


'Similar  to  the  Clark  tank  at  Lawrence   (described  further 
on),  but  with  the  slate  replaced  by  cobbles. 
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main  and  intermittent  sand  filters.  Since  then  more  sand 
filters  have  been  built,  and  a  Weand  rotary  screen  and 
sjirinkling  filters  have  been  put  in;  but  the  sand  filters  are 
still  overtaxed  and  the  sprinkling  filters  do  not  operate 
satisfactorily. 

The  sewage  is  strong,  contains  wastes  from  the  leather 
and  shoe  industries,  and  is  \ery  stale  when  it  reaches  the 
disposal  works,  some  of  it  15  mi.  from  the  point  of  origin. 
At  the  pumping  station  the  sewage  is  only  13  to  15  per 
cent,  saturated  with  dissohed  o.xygen,  which  disappears 
when  the  sewage  is  delivered  through  the  force  main  at 
the  sewage  works.  The  deficiency  in  o.xygen  is  a  great 
disadvantage,  especially  in  winter.  The  Brockton  Sewer- 
age Commission  recently  employed  Mr.  Weston  to  report 


The  tank  is  of  wood,  10  ft.  square  and  10  ft.  in  maxi- 
mum depth,  and  has  a  holding  capacity  or  detention 
period  of  five  hours,  the  same  as  the  Clark  tank  at  Law- 
rence. On  a  false  bottom  there  is  a  bed  of  6-in.  cobble- 
stones, 6  ft.  in  depth,  above  which  the  sewage  stands  to 
a  depth  of  12  in.  There  is  a  shallow  chamber  with  a  slop- 
ing bottom  which  gives  a  depth  of  0.5  to  2  ft. 

A  stream  of  sewage  is  continuously  discharged  over  the 
aerator  and  into  the  tank.  A  centrifugal  pump  takes 
sewage  from  the  bottom  of  the  tank  for  reaeration  and 
discharges  it  back  into  the  orifice  tank  and  then  to  and 
over  the  aerator.  At  the  same  time  a  portion  of  the 
treated  sewage  is  flowing  by  gravity  from  the  base  of  the 
"Brockton  tank"  into  the-bottom  of  the  Imhoff  tank.    At 


FIGS.    2    TO    4.    VIEWS   AT   THE    EXPERIMENTAL   PLANT,  BROCKTON,  MASS. 

Fig.  2 — "Brockton  tank,"  with  orifice  and  weir  boxes  and  cascade    aerator    in    middle    distance;    Iinhoff    tank    in    foreground. 
Fig.  3 — ^Weir  box  and  cascade  aerator.    Pig.  4 — Superintendent  Hornaday  and  tlie  Editor  being-  snapshotted  by  Mr.  Weston 


on  improvements  to  the  works.  In  his  experiments  he  is 
working  in  cooperation  with  Benjamin  R.  Chapman,  City 
Engineer,  and  Frank  E.  Kennedy,  Superintendent  of 
Sewage  Beds. 

At  the  experimental  plant  (Fig.  2)  sewage  "supposed 
to  be  fine-screened"  is  delivered  into  an  orifice  box  about 
2x3  ft.  in  plan  and  1  ft.  deep.  From  this  it  flows  through 
a  calibrated  orifice  to  a  small  weir  box  and  over  a  weir 
about  18  in.  long  on  to  the  cascade  ai^rator.  This  aerator 
(Fig.  3)  was  made  of  corrugated  sheet  iron,  with  the  cor- 
rugations at  right  angles  to  the  sefvage  flow.  It  is  about 
2  ft.  wide,  has  a  slope  of  1  ft.  vertical  to  10  ft.  horizontal 
and  has  a  total  length  of  about  20  ft.,  secured  by  placing 
it  along  two  sides  of  the  tank  which  receives  the  aerated 
sewage.  The  sewage  flows  down  the  aerator  in  a  thin 
sheet  and  is  well  broken  up  by  the  c-orrugations. 


the  time  of  my  visit  (June  25,  1915)  the  sewage  was  being 
passed  over  the  aerator  and  through  the  tank  twenty 
times. 

The  Imhofi"  tank  (foreground  of  Fig.  2)  is  of  galvan- 
ized sheet  iron,  5  ft.  in  diameter  and  6  ft.  high,  with  -li/^ 
ft.  of  sewage  depth.    The  settling  period  is  3  hr. 

Two  sludge  beds  of  sand,  each  5  ft.  square,  receive  the 
ImhofE-tank  sludge. 

The  sprinkling  filter  is  built  of  broken  stone  with  rub- 
ble wall  It  is  12  ft.  in  diameter  and  6.5  ft.  deep.  It  is 
a  replica  of  one  sprinkler  unit  of  the  nearby  municipal 
filter. 

On  one  of  the  preliminary  runs  fine-screened  sewage 
was  aerated  continuously  for  15  days.  A  nitrification  of 
2.5  parts  (nitrates)  per  1,000,000  was  secured.  This 
subsequently  decreased,  but  was  not  altogether  lost.     At 
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(111'  lime  111'  my  visit  tlic^  phiiit  li;ii!  Iici'ii  iipui-ated  since 
,Iuiio  (),  lit  I."),  on  tiiu  t'oiitiiiuniis  phiii  ;iliv;uly  described. 
To  that  dale  tlie  o.\yj;eii  foiisuiiicd  (ivquiiud  oxygen)  had 
hei'ii  greatly  reduced,  tlie  nitrites  largely  increased  and 
Ihrii'  had  prohahly  been  a  slight  nilrilu'alion.  The 
sprinkling  lilter  elllucnt  showed  nitrification.' 

Thcic  was  ,-1  linely  divided  gray  scum,  less  than  0.5  in. 
tliirk,  on  (he  "rirockton  tank,"  hut  no  scum  on  the  InihoU' 
tank.  Samplrs  of  toji  li(|U()r  frnni  (he  "Itrurktoii  tank" 
showi'il  (o  (he  eye  con.'iideraliic  (incly  ili\iilcil  suspended 
ma(h>r,  hut  unlike  the  snsiiended  madcr  in  ai(iva(cil-tank 
to))  liquors.  There  was  little  odnr  (n  (he  samples  i'rom 
cither  tank.  .\  cobblestone  lil'led  I'rom  (he  (irst  (auk  was 
well  covcird  with  a  blackish  sludge.  It  was  said  that  fly 
larva"  appear  in  the  '"itrockton  tank";  also  tubil'e.x,  one 
of  the  scavenging  worms. 

ITiider  date  of  duly  Ti,  l!)!."),  Mr.  Weston  .sent  the 
writer  the  ('i)llowing  .sui)i)lenientary  facts  and  comments: 

The  Brockton  experiments  .ire  beinpr  made  to  determine 
the  relative  value  of  aeration  and  contact  with  the  accumula- 
tions of  sludge  on  a  contact  surface,  as  suBKested  by  Cl.ark 
and  others,  and  as  compared  with  the  .activated-sludpre  method 
as  suKS'ested  by  Fowler  and  other.s — i.e.,  aeration  vi'ith  fl.xed 
.and  with  movinB'  sludse  respectively.  The  method  of  aer.ation 
by  pumping  over  a  cascade  is  being  tried.  A  trial  of  aeration 
with  compressed  air,  using  filtros  plate  for  distribution,  is 
being  considered.  After  the  completion  of  the  experiments 
with  the  cobbles  they  will  be  removed  and  the  tank  used  as 
a  continuous  activated-sludge  tank. 

The  height  of  4  0  ft.  for  pumping  the  sewage  will,  of  course, 
make  the  air  blower  the  cheaper  machine.  We  are  starting, 
however,  with  tl>e  extreme  amount  of  aeration  which  is  pos-. 
sible  with  the  devices  as  constructed,  and  hope  that  this  can 
be  gradually  reduced. 

AiiiiATiiU  SL.vrK  .\.\i)  AiTiv.vTi:n-Sia  nm:  T.\.nks  .\t  the 

LAWI{|';XrE    ExPEIilMICN'l'    S'l'A'i'lON 

Like  so  many  oilier  innovations  in  sewage  treatment, 
the  activated-sludge  process  was  suggested  by  experiments 
carried  on  at  Lawrence  under  the  direction  of  H.  W. 
Clark,  Chemist  of  the  Massachusetts  State  Board  of 
Health.  It  was  here  in  1913  that  Gilbert  J.  Fowler,  of 
Manchester,  England,  renewed  his  interest  in  sewage 
aeration  to  such  an  e.xtent  as  to  lead  him  to  undertake 
e.\periments  of  his  own  on  his  return  to  England.  The 
results  of  these  ex])eriments  by  Fowler,  and  also  by  others 
in  England,  came  back  over  the  Atlantic  in  such  form 
as  to  cause  the  starting  iip  of  activated -sludge  experi- 
ments in  the  United  States  and  Canada  in  and  since  the 
latter  part  of  1914. 

Just  what  Dr.  Fowler  saw  at  Lawrence  and  Mr. 
Clark's  view  of  its  relation  to  the  early  stages  of  the 
activated-sludge  process  may  best  be  stated  in  Mr.  Clark's 
own  words: 

He  [Dr.  Fowler]  visited  the  station  in  .Vugust,  1912.  At 
that  time  we  had  been  carrying  on  bottle  experiments  upon 
aeration  for  four  months,  as  explained  in  the  reports  on  the 
Lawrence  work  [Massachusetts  State  Board  of  Health]  for 
1912  and  1913.  In  these  gallon-bottle  experiments,  in  wliich 
aeration  was  kept  up  continuously,  we  produced  stable  sewage 
and  high  nitriflcation.  The  bottles  were  emptied  daily  and 
filled  with  fresh  sewage,  allowing  only  what  we  designated 
as  "growths"  on  the  sides  and  bottoms  of  the  bottles  to  re- 
main. By  means  of  these  "growths"  and  aeration,  we  day 
after  day  produced  stable  and  highly  nitrified  bottle  effluents. 
This  was  the  work  shown  to  Dr.  Fowler  in  August,  1912. 
On  returning  to  England  he  began  exactly  similar  experiments 
[except  that  he  retained  sludge  in  the  bottle],  but  instead  of 
callins  the  algal  life  and  other  life  in  the  bottle  "growths," 
as  we  designated  it,  he  gave  it  the  more  taking  name  of 
"activated  sludge." 


'A  letter  from  Mr.  Weston  states  that  the  nitriflcation  was 
1.1  parts  per  million  on  July  6  and  2.2  parts  on  July  9. 


Meanwhile  at  Lawi'eiicc  a((en(ion  was  directed  to  sew- 
age aeration  in  tanks  containing  slate — called  for  con- 
venience aerated  slate  tanks.  The  slate  were  thin.  At 
first  they  were  placed  vertically,  but  I'or  the  la.st  two  years 
they  have  been  in  a  horizontal  ])osition.  During  the  pres- 
ent year  activated-sludge  cxpeiiments  have  also  been  car- 
ried on  at  Lawrence. 

Visiting  Lawrence  on  dune  2S,  191.'),  I  lirst  noted  three 
slate  tanks.  These  are  small  rectangular  tanks  of  gal- 
vanized iron,  with  a  sewage  depth  of  about  .'J  ft.  Two 
have  a  capacity  of  200  gal.  each  and  one  of  lOS  gal.  D' 
the  slate  in  the  tanks  were  ]iaekeil  snlidly  it  would  occupy 
respectively  10,  ,S.,')  and  1.7.")  per  cent,  of  (he  space.  The 
sewage  is  aerated  for  .')  hr.,  at  the  rate  of  .50,000  cu.l'l.  of 
air  per  lir.  jier  1,000, 000  gal.  of  .sewage.  After  ai'ratioii 
the  sewage  is  drawn  off  down  to  the  sludge,  the  tank 
is  refilled,  and  ai'ralion  is  resumed.  Through  (he  night, 
aeration  is  discoid  iinied.  as  the  mechaniial  plant  at  the 
Lawrence  station  is  operated  only  12  hr.  a  day. 

Air  is  supplied  tn  (he  Imttom  of  the  tanks  by  a  blower. 
One  tank  has  two  air  inlets;  each  of  the  others  has  one 
inlet  and  an  air  ilellector. 

The  aerated  shite  tanks  give  a  .stable  eKhient.  90  per 
cent,  of  the  time,  and  always  produce  a  stable  sludge. 
The  original  sewage,  it  may  be  added,  from  combined 
sewers,  is  fairly  strong. 

Activated-sludge  tanks  lune  been  in  operation  at  Law- 
rence since  February.  191.") — in  addition  to  (he  bottle 
exjieriments  with  aeralion  ami  "growths"  ali'cady  men- 
tioned, begun  in  .\]iril,  I91-.',  and  continued  (o  date.  Two 
small  tanks  are  in  use.  One  is  of  galvanized  iron,  36  in. 
in  diameter  and  IS  in.  high,  and  is  tilled  nearly  to  (he 
to|:i.  The  oilier  (aiik  is  of  wood — a  .small  barrel.  Metered 
air  is  admitted  to  the  bottom  of  each  tank  through  a 
single  inlet,  at  the  rate  of  about  350,000  cu.ft.  per  hr.  per 
1,000,000  gal.'  of  sewage,  or  five  times  the  rate  for  the 
aerated  slate  tanks. 

Mr.  Clark  states  (hat  (he  same  general  rcsiiKs  are  being 
obtained  with  (he  activated-sludge  tanks  at  Lawrence  as 
elsewhere,  but  that  he  is  more  interested  in  the  aerated 
slate  tanks,  which  give  better  results  at  less  operating 
cost  for  air.  The  Lawrence  activated-sludge  tanks  give 
a  quick-settling  stable  liquor,  without  nitrates,  and  a 
stable  sludge. 

Both  kinds  of  tanks  at  Lawrence  are  indoors.  The 
sewage  treated  in  them  i)robably  never  goes  below  4S  deg. 
F.  Equally  good  results  appear  to  have  been  obtained 
with  the  lower  as  with  the  higher  temperatures,  but  it  is 
not  known  how  low  the  temperatures  could  go  and  still 
give  good  results. 

It  is  interesting  to  note  that  the  effluent  from  the 
aerated  slate  tanks  has  been  successfully  treated  by  a 
sprinkling  filter  at  the  rate  of  9,000,000  gal.  a  day,  applied 
during  a  period  of  22  hr. 

Experiments  at  Eegina 

While  at  Chicago  the  writer  heard  that  activated- 
sludge  experiments  had  been  conducted  at  Eegina,  Sask., 
under  the  direction  of  R.  0.  Wynne-Roberts.  Regina  was 
too  far  afield  to  warrant  a  visit,  but  the  Canadian  Engi- 
neer of  July  1,  1915,  contains  a  description  of  the  Regina 
plant  written  by  Mr.  Roberts.  The  following  statements 
are  from  that  source. 

Two  indoor  galvanized-iron  tanks,  4  ft.  714  in.  in 
diameter,  -with  a  2-in.  central  outlet  pipe  in  their  bottom 


no 
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and  a  long,  narrow  glass  window  in  their  side,  were  pro- 
vided. The  sewage  depth  was  about  51^  ft.,  giving  about 
700  U.  S.  gal.  of  sewage  per  tank. 

The  tanks  were  filled  with  raw  sewage.  Aeration  was 
started  in  No.  1  on  May  18  and  in  No.  2  on  May  20,  1915. 
After  two  days'  aeration  a  "pailful  of  concentrated  sew- 
age from  houses"  not  yet  connected  with  the  sewers  was 
poured  into  each  tank.  Subsequently  the  process  was 
"repeated  about  seven  times."  What  happened  still  later 
is  not  stated. 

Air  was  supplied  to  Tank  1  by  means  of  an  improvised 
air  com]iressor  and  receiver  through  pipe  in  the  bottom 
of  the  tank.  Perforations  6  in.  c.  to  c,  covered  with 
canvas,  served  as  air  diffusers.  The  size  and  arrangement 
of  the  air  pipes. and  the  size  of  the  perforations  are  not 
given. 

The  air  supply  for  Tank  No.  2  was  secured  by  an 
improvised  and  apparently  unsatisfactory  injector,  which 
discharged  a  mixture  of  sewage  and  air  at  the  top  of  the 
tank  with  such  force  that  it  was  driven  nearly  to  the 
bottom  of  the  tank,  where  it  was  spread  out  to  the  side 
of  the  tank  by  striking  an  inverted  cone. 

The  air  delivered  to  each  tank  was  measured  by  a  %-in. 
orifice  plate  inserted  in  the  air  pipe,  with  a  connection 
from  either  side  of  the  plate  to  a  water  gage.  The  aim 
was  to  supply  air  at  the  rate  of  0.25  cu.ft.  per  min.  per 
sq.ft.  of  tank  area. 

Mr.  Roberts'  connection  with  the  experiments  closed 
on  Jlay  31,  when  they  were  taken  in  charge  by  F.  A. 
McArthur,  City  Engineer  of  Eegina. 
Andrews  and  Cruckshanks  were  em- 
ployed to  make  analyses,  but  at  the 
time  Mr.  Eoberts  wrote,  full  results 
were  not  available. 


per  cent,  of  voids,  giving  a  sewage-holding  capacity  of 
270  gal.  A  small  air  compressor,  driven  by  a  Vi-liP- 
induction  motor,  supplied  air  at  the  bottom  of  the  tank 
through  three  V^-in.  pipes,  each  perforated  with  five  iV"'- 
holes.  A  gas  meter  and  a  mercury  U-tube  showed  the 
amount  and  pressure  of  the  air  supply.  At  first  the  air 
had  a  tendency  to  go  up  through  two  or  three  orifices. 
A  relief  valve  was  put  on  and  the  compressor  speeded  up, 
after  which  a  better  distribution  was  secured.  An  air 
pressure  of  81  in.  of  water  was  required  to  force  the  air 
through  42  in.  of  sewage.  This  is  thought  to  have  been 
due  to  partial  stoppage  of  the  pipe  perforations  by  the 
stone.  The  aerated  tank  or  contact  bed  was  operated  on 
the  fill-and-draw  plan. 

Average  stability  results  under  the  conditions  stated 
are  shown  by  the  accompanying  table. 

SEWAGE  Aeration  results  at  Houston 
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Aeration  for  more  than  90  min.  showed  but  little  fur- 
ther improvement.  It  was  not  unusual,  Mr.  Sands  states, 
for  the  aerated  effluent  to  stand  up  40  to  45  days  or  more. 
An  oxygen-consumed  test  showed  351  parts  per  1,000,000 
in  the  raw  sewage  and  10  parts  in  the  aerated  sewage. 

The  electrolytic  tank  or  flume,  similar  to  the  one  at 
Oklahoma  City,  was  22  in.  wide,  about  14  in.  deep,  and 


Settling  and  Aerated  Contact-Bed 
Experiments  at  Houston,  Tex. 

Present  indications  are  that  Hous- 
ton, Tex.,  will  be  the  first  city  to  treat 
all  its  sewage  by  the  activated-sludge 
process.  Howe\er  that  may  be,  it 
seems  worth  while  to  relate  briefly  how 
E.  E.  Sands,  City  Engineer  of  Hous- 
ton, experimented  for  four  months  with 
sedimentation  and  the  treatment  of  the 
settled  sewage  in  an  aerated  contact 
bed  and  by  electrolysis,  and  then,  after 
visiting  a  number  of  places  where  ex- 
periments with  activated  sludge  are 
being  carried  on,  decided  that  this  new 
process  was  just  the  one  to  meet  con- 
ditions at  Houston  and  began  to  design 
works  to  treat  the  sewage  of  160,000 
people,  including  residents  of  some 
suburbs. 

Houston  has  a  strong  sanitary  sewage,  which  is  more 
or  less  septic  when  it  reaches  the  pumping  station.  In 
the  experimental  plant  this  sewage  first  went  to  a  set- 
tling tank  6  ft.  wide,  20  ft.  long  and  5  ft.  deep,  from 
which  sludge  was  removed  to  prevent  septic  action.  The 
tank  was  operated  on  the  fill-and-draw  plan.  The  settled 
sewage  was  measured  by  a  weir. 

The  aerated  contact  bed  was  a  tank  5  ft.  square  and 
3.5.5  deep,  filled  practically  to  the  top  with  11/^  to  2-in. 
broken  limestone  and  settled  sewage.    The  stone  had  42 
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Capacity  6  Cu.  Ft  p  Vtir. 

TEIS'TATIVE  design  for  activated-sludge  tank,  HOUSTON 


FIG.  5 

The  holding  capacity  of  the  aerating  tank  is  2S50  cu.ft.;  of  the  upper  part 
of  the  settling  tanks.  761  cu.ft.;  of  the  lower  part  of  the  settling  tanks,  156 
cu.ft.  The  aerating  period  is  75  min.  The  inflow  of  raw  sewage  is  at  the  rate 
of  about  226  gal.  per  min.  and  the  return  flow  of  sludge  at  the  rate  of  about 
57  gal.  per  min.  The  settling  period  in  the  upper  part  of  the  settling  tank 
is  20  min.  The  required  volume  of  air  (compressed)  is  84  cu.ft.  per  min.,  not 
including-    that    for    the    sludge-return  pipe 

30  ft.  long.  It  was  filled  with  vertical  plates  about  1  in. 
apart  supplied  with  electric  current  at  4  volts  and  150 
amp.  (sometimes  5.8  and  315  respectively).  Sewage 
settled  for  various  periods  was  passed  through  the  elec- 
trolytic flume  at  the  rate  of  27,000  gal.  a  day,  but  no 
"consistent  results"  were  obtained.  Crude  sewage  with 
351  parts  per  1,000,000  of  oxygen  consumed,  which  after 
being  settled  2  hr.  and  aerated  in  the  contact  bed  for  21/^ 
hr.  showed  only  10  parts  per  1,000,000  of  oxygen  con- 
sumed, showed  78  parts  after  the  same  sedimentation 
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|>uiiu(l.  lollowod  l)y  t'k'ilrolylic  tiViituu'iil  at  I  volts  aiiil 
l.-)!!  amperes.  The  same  eleelrolytic  ellluenl,  after  l)einj; 
aerated  for  (j  mill,  in  au  oi)eu  barrel,  showed  Co  parts  ol" 
oxygen  consumed. 

The  coiiehisions  drawTi  liy  Mr.  Sands  from  liis  experi- 
ments were  that  the  ek'etrolytic  process  was  too  uncertain 
to  warrant  further  consideration  and  that  the  aerated 
contact  hed  supplied  with  settled  sewage  indicated  that 
"a  first-class  ellluent  may  he  obtained  by  a  plant  occupy- 
ing a  relatively  small  area,  and  without  creating  any 
nuisance,  but  that  the  cost  of  operating  such  a  plant 
would  be  comparatively  high." 

I'liorosici)  AcTiv.\Ti:»-Si.i'i)C)K  Plaxt  vt  IIoistox 

After  making  a  trij)  to  ililwaukce  and  other  sewage- 
experiment  and  sewage-disposal  plants  Jlr.  Sands  decided 
late  in  May,  1!)15,  that  the  activated-sludge  process  would 
solve  the  sewage  jiroblem  of  Houston. 

The  Houston  cHluent  will  bo  discharged  into  a  navi- 
gable stream  which  is  not  used  for  water-supply  pur- 
poses, so  only  nuisance  prevention  need  be  considered. 
Ordinary  sewage-treatment  works  would  recpiire  pumjiing 
of  the  sewage  severgl  miles  under  a  considerable  head, 
which  would  bo  avoided  with  the  activated-sludge  process. 

On  June  ;>()  ilr.  Sands  sent  Engineering  News  his  pre- 
liminary design  (Fig.  5)  for  a  unit  of  an  activated-sludge 
]ilant  for  Houston.  He  states  that  the  design  is  liable  to 
chjHige  before  he  begins  construction,  and  that  meanwhile 
criticism  would  be  welcome. 

Coarse  screens  and  grit  chaml)ers  will  be  installed  at 
the  pumping  station.  The  disposal  plant  consists  simply 
of  electrically  operated  blowers,  activated-sludge  tanks 
and  ]ierha])s  sludge-drying  beds. 

Mr.  Sands  considers  as  settled  that  lo  meet  Houston 
conditions  aeration  for  from  GD  to  T.')  min.  followed  by 
settlement  for  from  15  to  20  min.  will  be  sufficient.  He 
also  believes  that  "a  return  rate  of  from  20  to  2')%  in  the 
sludge  pipe  will  keep  a  sufficient  amount  of  activated 
sludge  in  the  aerating  tank  to  jn-oduce  first-class  results." 
He  is  in  doubt  as  to  the  best  means  of  controlling  the 
sewage  flow  in  the  tank  and  of  returning  activated  sludge 
to  the  tank,  and  is  not  satisfied  that  filtros  blocks  will  be 
the  best  medium  for  air  diffusion.  He  is  making  experi- 
ments to  clear  up  some  of  these  doubts. 

©r  Fape  ? 

The  original  meaning  of  ■'vitrified'"  is  "made  glassy," 
and  in  this  sense  few,  if  any,  ceramic  products  are  vitri- 
fied.* On  account  of  the  differing  characteristics  of  differ- 
ent clays,  the  best  degree  of  burning  is  variable,  and  the 
resulting  appearance  also  varies.  Often  a  product  of  more 
"glassy"  appearance  than  another  is  less  serviceable.  There 
is  no  uniform  meaning  applied  to  the  word  "vitrified"  as 
commonly  used.  An  analysis  of  the  several  effects  of  burn- 
ing clay  wares  leads  Prof.  Edward  Orton,  Jr.,  of  Colum- 
bus, Ohio,  in  a  paper  presented  to  the  recent  annual  meet- 
ing of  the  American  Society  for  Testing  Materials,  to 
conclude  that  the  most  useful  measure  of  burning  may 
be  determined  from  the  absorption,  interpreted  as  an 
index  of  resulting  compactness.  He  proposes  the  follow- 
ing definition: 


'The  new  standard   definitions   of  terms  relating:  to  sewer 

pipe    of    the    American    Society    for    Testing    Materials  define 

"vitrification"   as   "fusion    into   a   hard   glassy   material  under 
high  heat. " 


Where  tlic  word  "vitrified"  l.s  used  In  a  contr:iot  or  acrce- 
nient  111  de.scrlbhiK  the  properties  of  a  clay  product,  and  Is  not 
further  defined  In  the  contract,  it  shall  mean  that  the  produci 
shall  have  attained  in  the  nrln.cr  process  such  a  degree  of  com- 
pactness that  Its  mean  absorption  does  not  exceed  3  per  cent 
of  Its  own  Initial  weltfht  of  pure  water,  when  subjected  to 
conipletu  immersion  in  cold  water  for  4S  hr.  or  boiling  water 
for  3  hr.  Not  less  than  three  tests  shall  be  made  In  deter- 
mininp;  the  mean  absorption,  and  no  single  test  may  excueil 
the  mean  liy  more  than  0.5  per  cent.  Neither  the  possession 
of  the  visual  (iropertles  or  appearance  of  a  glass  nor  any  defi- 
nite degree  of  physical  strength,  hardness,  color  or  specific 
gravity  shall  be   implied  as  an  attribute  of  vitrification. 

The  Dfoviso  that  this  definition  applies  only  where  tiic 
contract  gives  no  definition  is  important.  If  vitrified 
paving  brick  of  5  per  cent,  absoriition  gives  good  service 
(^lont  Schuyler,  St.  Louis,  ilo.),  the  specification  should 
set  limit.s  including  this  value-  and  the  definition  is  not 
intended  to  apply. 


©veflhieaidl  ILain\e  CoKasftsfxiactlaoia 

In  a  |)aper  ]iresented  before  the  recent  meeting  of 
the  Xational  Electric  Light  Association  at  San  Fran- 
cisco, J.  C.  Martin  described  the  dilTiculties  of  electric 
develo!)ment  in  the  Pacific  Xorthwest  where  the  re- 
quirements of  the  as.sociat ion's  specifications  had  been 
embodieil  in  acts  and  orders.  He  contended  that  the 
construction  advocated  was  well  adapted  only  to  East- 
ern conditions.  In  the  West,  distribution  at  pressures  u]i 
to  1--),000  volts  or  more  is  necessary  because  of  sparse 
population.  The  construction  required  for  that  voltage  un- 
der the  specifications  was  prohibitive  in  cost. 

A  dis])ute  arose  in  comparing  oil  switches  with  air- 
break  switches,  but  no  important  conclusion  resulted.  It 
was  agreed  that  oil  switches  give  less  tri>uble  generally, 
but  tiiat  in  cases  where  air-break  switches  satisfy  they 
are  just  as  good.  One  member  stated  that  there  is  now 
an  instrument  for  locating  inductive  interferences,  and 
that  it  had  been  successfully  used.  If  the  inductive  in- 
terference of  the  two  lines  can  be  localized,  it  is  believed 
that  the  trouble  can  be  remedied  and  that  the  power  com- 
panies can  be  saved  the  present  annoyance  and  expense  of 
shifting  their  poles  at  the  bidding  of  the  telephone  com- 
panies. 


VniieeesHar}'  Vndereroiinil  Pipin;::  in  the  streets  of  the 
Borough  of  Manhattan,  New  York  City,  was  described  in  a 
report  i-ecently  made  h.v  Charles  N.  Green,  engineer  of  sub- 
surface structures  for  the  Public  Service  Commission,  to  Chief 
Engineer  Craven.  In  the  construction  of  the  subway,  which 
makes  necessary  the  removal  of  underground  piping,  the 
commission  is  obliged,  after  the  subway  itself  is  constructed, 
to  relay  all  pipes  that  have  been  displaced,  including  dupli- 
cate and  unused  pipes,  as  well  as  those  now  required  for 
service.  It  is  estimated  that  the  cost  of  relaying  these  un- 
necessary mains  is  from  J2000  to  $15,000  on  each  subway 
contract  section.  Mr.  Green  estimates  that  there  are  ap- 
proximatel.v  1450  mi.  of  gas  mains  in  the  Borough  of  Man- 
hattan on  about  500  mi.  of  street,  and  about  800  mi.  of  water 
mains,  not  including  the  100  mi.  of  high-pressure  m.ains. 
There  is  no  reason  why  the  mileage  of  gas  mains  should  be 
greater  than  the  mileage  of  water  mains,  except  that  a 
considerable  part  of  the  mains  was  originally  laid  by  sepa- 
rate and  competing  companies.  Mr.  Green  estimates,  there- 
fore, th.it  there  are  at  least  500  miles  of  unnecessary  ga.* 
mains  occupying  space  beneath  tlie  street  surface  which  l.s 
badly  needed  for  other  underground  conduits.  The  city  de- 
rives little  revenue  from  these  underground  pipes  in  its 
streets,  as  most  of  them  were  laid  many  years  ago  under 
perpetual  franchises. 

=The  new  standard  specification  for  paving  brick  of  the 
American  Society  for  Testing  Materials  does  not  specify  ab- 
sorption, but  judges  the  brici;  exclusively  by  appearance  and 
by  rattler  test. 
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FltLssBTie  Wifilho^ft  Si<dl« 


Tn  the  coustruc-tion  of  the  City  Trunk  Line,  by  means 
of  which  the  municipality  of  Los  Angeles  receives  its  ap- 
portionment of  the  Los  Angeles  Aqueduct,  flume  work  is 
employed  in  the  crossing  of  a  shallow  creek  bed.  The 
flume  erected  diflers  from  the  standard  form  of  flume  con- 
struction in  that  no  outside  struts  or  braces  were  employed. 


FIG.  1.    DETAILS  OF  FERNANDO  FLUME,  LOS  ANGELES 
WATER-WORKS 

The  flume  has  a  total  length  of  676  ft.  and  is  designed 
to  carrj'  a  flow  of  20,000  miner's  inches  (approximately 
258,000,000  gal.  per  34  hr.)  at  the  high  velocity  of  22 
ft.  per  sec.  The  grade  is  2.58  per  cent.  The  allowance 
for  n  in  Kutters  formula  was  0.011.  The  structure  is  built 


FIG.    2.     VIEW    OF    FERNANDO    FLUME,    LO.S    A.VGKLI-.S 
WATER-WORKS 

on  a  tangent  and  carries  the  full  flow  of  the  aqueduct  18 
ft.  above  the  creek  bottom. 

The  flume  proper  is  built  of  2-in.  redwood  plank,  sized 
on  one  side,  calked  with  oakum,  with  inside  dimensions 
of  61/^  ft.  in  width  and  4  ft.  in  depth,  with  an  allow- 
ance of  15  in.  for  freeboard. 


Since  the  usual  side  struts  were  considered  likely  to 
loosen  and  weaken  the  structure,  the  side  walls  are  held 
firm  by  bolting  the  outside  posts  to  both  the  cap  of  the 
bent  and  the  cross-tie  under  the  flooring  and  by  employing 
a  4x6-in.  cross-tie  doweled  in  at  the  top  (see  Figs.  1 
and  2). 

The  bents  are  of  selected  Oregon  pine,  set  12  ft.  apart, 
on  concrete  foundations,  except  over  the  stream  bed,  where 
there  is  a  truss  with  the  end  bents  placed  48  ft.  apart  to 
permit  the  passage  of  drift  in  winter  freshets.  The  cost 
complete  amounted  to  $7.50  per  lin.ft. — From  Burt  A. 
Ileinly,  645  South  Olive  St.,  Los  Angeles,  Calif. 


A  continuous  rope-testing  machine  recently  placed  on 
the  market  consists  of  a  series  of  four  revolving  grooved 
wheels,  which  grasp  the  rope  in  such  a  way  that  for  about 
8  ft.  of  its  length  it  is  subjected  to  a  known  tension.  Two 
forward  sheaves  and  a  coiling  frame  are  driven  by  a 
motor,  while  the  rear  pair  are  restrained  by  a  friction 
Ijrake.     The  tension  can  be  regulated  bv  a  lever,  which 


PIG.  1.     PLAN  AND  ELEVATION  OF  NEW  ROPE-TESTING 
MACHINE 

acts  on  the  friction  brake.  The  rear  sheaves  and  brake 
are  mounted  upon  a  sliding  carriage,  which  is  con- 
nected with  a  weighing  device  for  measuring  the  ten- 
sion in  the  rope.  Special  provision  is  made  for  testing 
the  extreme  ends  of  a  rope.  An  end  is  looped  over  a 
hook,  after  the  body  of  the  rope  has  been  tested,  and  a 
momentary  pull  is  exerted  upon  the  end.  The  accom- 
panying plan  and  elevation  illustrate  the  design  of  this 
machine.  For  the  photograph  of  the  machine  in  opera- 
tion we  are  indebted  to  the  New  York  Edison   Co. 

It  was  invented  by  A.  N.  Faulkner,  secretary  of  the 
Chesebro-Whitman  Co.,  64th  St.  and  First  Ave.,  New 
York  City.  This  company  proposes  to  lease  these  ma- 
chines as  soon  as  it  is  in  a  position  to  produce  them  in 
sufficient  quantity.  Mr.  Faulkner  states  that  he  intends 
to  build  another  machine  for  testing  steel  cables.     The 
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jirosent  niaphine  is  adapted  especially  for  testing  rope  used 
for  rigging  worlc.  He  also  proposes  to  Iniild  a  niaohine 
on  tliosninc  principle  as  the  iircsciit  one  Inv  Icsl  ing  chains. 
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B'IG.   2.    ROPE-TESTING  MACHINE 

and  has  applied  for  a  patent  on  the  chain-testing  ma- 
chine. About  400  ft.  of  manila  rope  can  he  tested  by  the 
present  machine  in  10  min. 


a 


By  W.  R.  Browne* 

Part  of  the  work  necessary  for  the  strengtliening  of 
the  New  York  State  Barge  Canal  bridge^  at  Dam  5 
near  Rotterdam  Junction  consisted  of  erecting  a  new 
truss  on  the  downstream  side  of  each  of  the  three  spans, 
centered  2  ft.  outside  of  the  present  downstream  truss. 
This  work  was  made  difficult  by  the  limited  working 
space  available  (Fig.  1),  due  to  the  necessity  of  keeping 
the  track  clear  for  the  passage  of  the  steam  hoist  iised  in 
operating  the  wickets  and  gates  of  the  movable  dam.  The 
track  itself  proved  a  help,  in  that  it  provided  for  the 
use  of  flat  cars  for  running  the  iron  out  to  its  position, 
and  a  niggerhead  on  the  hoist  was  used  for  a  runner  or 
with  the  falls  on  a  ginpole,  as  each  in  turn  was  required. 

The  lower-chord  members  of  the  new  triiss  were  placed 
with  a  set  of  falls  attached  to  the  upper  chord,  while  a 
light  latticed  steel  ginpole  served  to  place  the  remain- 
ing members  of  the  triisses.  The  members  were  swung 
up  to  the  bridge  at  the  west  approach,  landed  on  flat 
cars,  and  run  out  to  their  respective  positions  as  required. 

Since  the  steel  was  unloaded  at  the  shore  end  of  span 
1,  it  <Fas  planned  to  erect  first  the  truss  in  span  .3  and 
back  away  from  the  work,  clearing  up  the  bridge  as  the 
^vork  progressed.  Here,  however,  a  change  was  made, 
since  it  was  found  impossible  to  complete  the  reinforcing 
on  the  upstream  truss  of  span  3  in  time  to  allow  the 
start  of  the  new  truss  on  that  span  without  laying  off 
part  of  the  gang.  The  direct  causes  for  this  condition 
were,  first,  the  nature  of  the  reinforcing  on  the  upstream 
truss  was  such  that  only  a  few  men  could  be  used ;  and, 
second,  the  state  would  not  permit  the  increase  of  dead- 
load  caused  l)y  the  erection  of  the  new  truss  until  the 
upstream  truss  reinforcement  was  completely  driven  up. 


For  these  reasons  tlie  trusses  in  spans  2  and  1  were 
erected,  in  the  order  named,  and  Jacked  onto  I  he  shoes 
to  clear  the  track  before  the  last  truss  was  started.  This 
program  caused  less  inconvenience  than  was  thought 
j)rohable,  but  incurred  a  slightly  greater  expense,  in  that 
the  same  ground  liad  to  be  covered  twice. 

As  ])reviously  mentioned,  when  completed  and  in 
position,  the  new  trusses  were  to  be  centered  2  ft.  outside 
the  old  trusses;  but  it  was  necessary  to  erect  them  outside 
of  (he  linal  posilinn  to  permit  connccling  and  riveting. 
In  order  that  the  ti'usses  might  retain  cMniher  during 
erection,  a  set  of  camber  blocks  was  made  from  rounds 
of  the  proper  diameters.  Since  fu"'''-  bearing  plates  for 
the  new  trusses  were  riveted  to  the  floor-beams,  and  the 
blocking  must  necessarily  clear  the  final  position  of  the 
truss,  the  rounds  used  at  the  difl'erent  ]janel-i)oints  were 
tV  in.  greater  in  diameter  than  the  difl'erence  in  camber 
required. 

The  trusses  having  been  coiiipleteil  in  their  (emjiorary 
positions  on  the  blocking,  the  tup  cliord  was  pulled  into 
line  by  means  of  four  sets  of  double  falls.  The  bottom 
ohord  was  then  jacked  into  position  by  means  of  si.x 
Norton  jacks — one  at  each  shoe  and  one  at  each  Lo  and 
Lj  panel.  Blocking  placed  against  the  inside  rail  of 
the  track  gave  a  firm  hearing  to  the  jacks.  No  difliculty 
was  encountered  in  lining  the  truss  in  this  manner,  it 
being  merely  necessary  to  jack  the  truss  over  until  the 


•Fort  TrumbuU  Beach.  Milford,  Conn. 

iPor  description  of  tVie  movable  dam  and  bridge  used  on 
the  Barge  Canal,  see  "Engineering  News,"  May  27,  1915,  p. 
1034. 


FIG,    1.     L'.iijKl.Ni;    .VLo.Xi;    IJA.M    .\u.    .'..    SlluVVI.\i;   AT 
LEFT   THE   KEINFOKCING   TRUSS 

floor-beam  hangers  came  into  position.  When  the  21G-ft. 
6  in.  truss  left  the  blocking,  it  dropped  approximately 
1,4  in.  at  the  L5-L5  panel.  The  drop  in  the  156-ft.  C  in. 
span  was  still  less  noticeable.  It  was  observed  that  at 
several  panel  points  the  lower  chord  was  high  after  the 
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tiiuss  wa.«  comjiletod.  haviiisr  no  bearing  oii  the  r-amber 
blocks.  It  is  assiuncd  tliat  this  fault  may  be  traced 
directly  to  the  fact  that  although  the  various  sections 
were  fitted  together  at  the  shoj)  prior  to  slii|)nient,  the 
trusses  were  not  assembled  entire  and  reamed  to  camber. 

Ai!I;AXGEMEXT     of     SciiKW.TACKS     .'\NM)     SUPPODTS 

The  ne\y  trusses  ha\  ing  licen  lined,  they  will  be  l)rought 
to  tlicir  final  position  by  ni"ans  ol'  scrcwjacjcs  constructed 
iiiid  arranged  alter  tiii'  manner  described  below.     In  order 


Pin.    2.     COX.NKt'TIOX   BETWEEN   PO.ST   AND   FLOOR-BEAM 

to  understand  I'ully  the  use  of  these  jacks  it  is  necessary 
to  describe  briefly  the  type  of  floor-beam  hanger  con- 
necting the  floor-beams  to  the  trus.ses. 

Fig.  2  shows  the  floor-beam  prepared  to  take  tlie  truss; 
A  shows  the  diapbragin  attached  to  the  truss,  while  /.' 
shows  the  new  ti'iiss  in  position  on  the  flour-ljcam.  It 
\\-ill  be  iKiticcd  that  the  dia pli I'agnis  below  the  traiss 
are  not  jninebed  to  lake  Ihc  boles  in  the  floor-beam 
hanger.  These  holes  are  drdled  in  the  field  after  the 
truss  has  been  swung  to  its  linnl  jiosition. 

The  arrangement  and  construction  of  the  jacks  are 
shown  in  Fig.  .3.  As  is  .shown  in  the  sketch,  two  jacks 
were  employed  at  every  panel-point,  one  on  each  side  of 


\<IO0^oL"-^ 


FIG.    3.     DEVICE    FOR    JACKINC^    UP    FLOOR-BEAM 

the  floor-beam.  The  cast-steel  blocks  at  the  bottom  of  the 
jacks  engaged  the  floor-beam  hangers  after  the  manner 
indicated,  and,  as  may  be  observed,  the  bearing  on  the 
to])  of  the  lower  chord  at  B  lirouglit  the  truss  and 
ilo(ir-l)eani  together  when  the  cast  steel  nut  X  was  turned 
down. 


The  two  main  uprights  in  the  jack  are  10-in.  30-lb. 
channels,  back  to  back,  with  6x4xi^-in.  lug  angles,  1  ft. 
2  ill.  long  at  the  foot  of  each.  These  lugs  are  provided 
with  three  slotted  holes  each  to  permit  bolting  to  the 
chord  angles  which  have  open  holes  for  this  purpose.  Tlie 
holes  are  slotted  to  allow  a  slight  adjustment  of  the  jack 
after  it  has  been  raised  to  a  working  position,  ancl  at 
the  same  time  insure  good  holes  for  the  bolts,  while 
avoiding  rivet  heads  in  the  floor-beams..  The  top  of  each 
channel  is  stifl'ened  witli  one  fixi^xlO-in.  jilate,  which 
also  forms  a  shelf  for  the  conne^'ting  lugs  on  two  8-in. 
1(;V'|-lb.  channels,  which  separate  the  vertical  channel 
]iosts.  A  (Ini.shcd  cast-steel  plate  resting  on  the  flanges 
of  these  8-in.  channels  jjrovides  an  accurate  bearing  foi- 
the  cast-steel  nut.  The  2-in.  bolt  is  threaded  for  2  ft. 
2  in.  at  the  top  with  standard  thread,  which  is  more  than 
sufficient  to  care  for  any  variation  in  the  sizes  of  chord 
sections  over  which  these  jacks  will  be  oiierated  on  other 
structures. 

At  the  time  of  writing,  the  jac:ks  are  in  position  on  the 
216-ft.  6  in.  span,  but  it  will  be  impossible  to  swing  the 
truss  until  such  time  as  the  gates  of  the  dam  are  lifted, 
.since  the  bridge  under  the  existing  conditions  is  fully 
loaded,  and  the  specifications  dictate  that  this  work  shall 
be  done  under  more  favorable  conditions. 

The  Whitehead  &  Kales  Iron  Works  of  Detroit,  Mich., 
has  the  contract  for  the  reinforcing  work  at  Dam  5  and 
for  six  other  dams  of  a  similar  type  along  the  barge 
canal.  The  work  is  under  the  supervision  of  E.  L. 
Andrews,  flcbl  superintendent,  and  \V.  A.  McKeough, 
rorcman. 


r.V  \\'n,LP\M   CoLMNS,  .Tk.* 

It  is  common  in  New  York  City  to  see  teams  of  from 
4  to  20  horses  hauling  trucks  loaded  with  huge  steel 
girders  and  colunms  for  building  and  elevated-railway  con- 
struction. The  use  of  motor  trucks  for  this  service  is 
rare,  but  has  been  tried  with  success  by  George  H.  Pride. 
R  subcontractor  on  the  new  Jerome  Ave.  elevated  struc- 
ture, an  extension  of  the  Lexington  Ave.  subway. 

The  greatest  amount  of  steel  to  be  hauled  and  stored 
in  any  one  place  was  on  River  Ave.,  a  narrow  and 
un])a\'ed  section  of  the  route.  In  wet  weather  this  street 
was  almost  impassable  to  any  vehicle,  and  the  compara- 
tive ease  with  which  the  heavily  loaded  motor  trucks 
traversed  it  was  a  revelation.  The  heaviest  girders  were 
80  ft.  long,  weighing  33  tons,  and  several  were  as  long  as 
107  ft.,  weighing  23  tons;  the  average  was  50  ft.  long 
and  weighed  7  tons.  The  average  length  of  haul  was  2 
mi.,  a  large  part  of  which  was  through  unpaved  streets. 

The  steel  was  delivered  on  lighters  by  tlie  American 
Bridge  Co.  at  a  city  dock,  155th  St.  and  Harlem  Eiver. 
No  steel  was  stored  on  the  dock,  the  trucks  being  loaded  by 
the  lighter's  derrick.  The  trucks  are  of  GI/2  tons'  ca- 
]>acity,  38  hp.,  and  have  special  flat  bodies.  The  trailers, 
Avhich  are  of  special  design,  are  sidjstantially  built,  yet 
conform  in  a  pleasing  manner  to  the  lines  of  the  tractors. 
They  have  withstood  a  remarkable  amount  of  abuse  and 
rough  handling.    The  reach  poles  wliich  connect  the  truc'k 

•Inspector  for  Public  Service  Commission  for  tlie  First 
District,  State  of  New  York,  New  Tork  City. 
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PIG.  1.    MOTOR  TRUCKS  AND  TRAII,I:ks   IIAlLiN';    IIK.W 

and  trailer  can  be  detached  quickly,  so  that  they  may 
be  replaced  by  longer  ones  or  shorter  ones  to  fit  the 
length  of  steel  to  be  liandled.  They  are  pin-connected 
to  tlie  rear  of  the  truck. 

The  girders  were  hauled  as  sho\<ai  in  the  accompanying 
views,  tlie  front  end  resting  on  a  lOxlO-in.  block  which 
was  free  to  slide  on  the  truck.  The  rear  end,  resting  on 
a  rail  fastened  to  the  trailer,  was  lashed  in  place  by  a 
chain,  the  slack  in  which  was  taken  up  by  a  12-in.  turn- 
buckle  with  hooks  on  both  ends,  which  held  the  girder 
firmly  in  position.  The  girders,  when  they  reached  their 
destination,  were  skidded  from  the  truck  on  to  rope 
mats,  after  which  the  mats  were  withdrawn  and  the 
girders  placed  in  an  upright  position  in  storage  piles  on 
4x4:-in.  blocks.  The  cohnnns  were  hauled  on  two-wheeled 
underslung  trailers. 

Great  care  was  required  to  bring  the  107-ft.  longitudi- 
nal girders  through  the  narrow,  traffic-crowded  streets 
which  they  had  to  traverse  to  reach  River  Ave.  These 
girders  were  placed  on  two  trailers  as  shown  in  Fig.  2, 
and  two  trucks  were  used  to  bring  them  up  some  heavy 


grades.  In  spite  of  the  fact  that  a  sharp  turn  had  to  be 
made  to  get  into  River  Ave.,  it  was  accomplished  with 
comparatively  little  interruption  to  traffic  on  161st  St., 
where  there  is  a  crossto\vn  trolley  line  with  a  headway 
during  rush  hours  of  less  than  two  minutes.  These 
long  girders  and  the  32-ton  girders  were  delivered  at 
a  time  which  allowed  the  contractor  doing  the  steel  erec- 
tion to  unload  them  with  the  erection  derrick-car,  which 
transferred  them  directly  to  the  structure. 

Motor-truck  transportation  was  also  used  successfully 
and  profitably  on  the  White  Plains  Ave.  extension  of  the 
Lenox  Ave.  sul)way  and  on  the  Brooklyn  rapid-transit 
extension  of  the  Fulton  St.  elevated  line  in  Brooklyn, 
both  of  which  are  parts  of  the  new  dual  rapid-transit 
system  being  built  at  the  present  time  in  New  York 
City.  On  these  particular  jobs,  however,  the  haul  was 
long,  the  steel  was  delivered  in  large  units,  and  there 
was  no  time  lost  in  loading  and  unloading.  These  are  the 
essential  contributing  factors  to  the  contractor's  success. 

Bids  made  by  teamsters  for  these  jobs  were  from  25 
to  35  per  cent,  greater  than  the  price  received  by  ^Ir. 


FIG.    2.    DOUBLE   TRAILERS   FOR    HAULING    LONG    ELEVATED-RAILWAY  GIRDERS,  NEW  YORK  CITY 
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Pride.  The  general  contractors  for  the  Jerome  Ave.  and 
White  Plains  Ave.  sections  admitted  having  contemplated 
the  hanling  of  the  steel  themselves,  using  teams  for  thi' 
large  pieces  and  motor  trucks  for  the  smaller  ones,  but 
found  it  was  cheaper  to  sublet  the  hauling.  The  subcon- 
tractor started  hauling  in  the  late  winter  and  continued 
through  the  early  spring  in  spite  of  the  deep  mud  and 
lieavj'  ruts  in  River  Ave.  These  conditions  alone  would 
make  it  almost  impossible  for  a  teamster  to  realize  a  profit. 

In  building  construction,  however,  where  the  steel 
units  are  small,  the  haul  short  and  the  dense  traffic  of 
the  business  streets  cuts  dovni  the  speed  of  vehicles,  and 
whore  unloading  is  done  by  the  erection  derrick  on  the 
building,  the  trucks  being  made  to  wait  until  the  derrick 
is  idle,  it  would  be  impossible  for  motor  trucks  to  com- 
l)ete.  The  reason  is  obvious.  A  motor  truck  which  costs 
$20  a  day  to  operate  could  not  deliver  sufficient  tonnage 
under  the  prevailing  rate  of  $1  per  ton-mile  for  this  class 
of  teaming  to  pay  its  cost  of  operation. 

The  accompanying  table  gives  the  comparative  costs 
per  ton  of  motor  truck  and  team  hauling  for  the  two 
adjoining  contracts  on  Jerome  Ave.,  where  the  condi- 
tions are  almost  identical. 

COMPAR.\TIVE  OPERATING  COSTS  OF  TEAMS  AND 
MOTOR  TRUCKS 

Average  Tons 

Type  Length      No.  of     per 

of  Haul     Trips     Trip 

Motors,    6 'A -ton,    3S-hp. .      2  mi.  6  10 

Teams    4-horse    2  mi.  4  5  10  .SO 

•Cost  includes  drivers,  insurance,  maintenance,  etc. 

It  must  be  remembered  that  when  it  is  necessary  to 
haul  a  larger  load  than  those  referred  to,  such  as  long 
stringers  and  heavy  cross-girders  which  average  13  tons, 
the  teamsters  find  it  necessary  to  double  or  triple  the  num- 
ber of  horses,  using  from  8  to  10  horses  for  the  average 
cross-girder;  and  in  case  of  a  .'50-ton  girder,  from  1.") 
to  20  horses  are  recjuired.  This  of  course  inflates  the 
cost  per  ton  beyond  any  comparison.  The  motor  trucks, 
on  the  other  hand,  never  required  extra  assistance  for  gird- 
ers under  20  tons,  one  truck  doing  the  work  of  20  horses. 
This  kept  the  motor  trucks'  cost  per  ton  almost  uniform. 

To  Mr.  Pride  belongs  the  credit  of  having  demonstrated 
tliat  heavy  pieces  of  structural  steel  could  be  hauled 
cheaper,  faster  and  with  less  interference  to  traffic  b.' 
motor  tru<k  and  trailer  than  by  the  time-honored  meth- 
ods. The  employment  of  the  motor  truck  and  trailer  in 
all  fields  of  hauling  is  daily  augmenting,  but  this  marks 
a  great  step. 


Cost* 

Cost 

per 

per 

Day 

Ton 

$20 

$0.33 

On  road  and  other  construction  where  bulk  material 
such  as  stone,  sand,  gravel  or  coal  has  to  be  hauled  from 
a  railway  siding  to  the  work,  special  means  are  desirable 
for  handling  the  material  between  the  railway  cars  and 
the  wagons  or  motor  trucks.  If  the  material  is  shoveled 
directly,  the  shovelers  have  to  wait  until  vehicles  are 
ready,  they  cannot  see  if  they  are  delivering  it  properly, 
and  the  vehicles  stand  idle  while  being  loaded.  This 
involves  much  loss  of  time.  With  horse  or  mule  haulage 
a  certain  amount  of  rest  is  required  for  the  aninials 
(though  not  as  much  time  as  it  takes  to  load  the  wagon)  ; 
hut  with  tractor  haulage,  motor  trucks  or  industrial- 
railway  haulage  this  idle  time  is  a  dead  loss. 

Two  methods  of  handling  material  in  such  cases  are 
noted  below — one  where  the  material  is  delivered  in 
railway  dump  cars  or  bottom-discharge  cars  and  the 
other  where  it  is  delivered  in  gondola  cars  and  must  be 
unloaded  by  hand. 

The  first  device,  shown  in  Fig.  2,  consists  of  an  in- 
clined bucket  elevator  and  a  storage  bin,  the  elevator 
being  driven  by  a  small  gasoline  engine.  The  apparatus 
is  readily  portable  by  rail  or  road.  It  is  erected  at  the 
siding,  and  a  pit  is  excavated  for  the  lower  end  of  the 
bucket  incline.  This  pit  is  lined  with  wood.  An  inclined 
chute  is  cut  from  the  pit  to  the  track,  and  in  this  is 
fitted  a  steel  trough.  A  gate  controls  the  flow  of  material 
to  the  bucket,  which  is  of  %-yd.  capacity.  At  the  top 
of  the  incline  the  material  is  dumped  into  the  bin,  which 
may  be  of  from  15  to  .50  ton.s'  capacity,  and  from  this 
it  is  discharged  into  the  wagons,  trucks  or  dump  cars 
through  gates  and  spouts.  The  elevator  can  handle  from 
250  to  500  tons  of  material  daily,  and  it  is  stated  that 
the  transfer  from  car  to  wagon  will  cost  not  more  than 
2c.  jjer  yard.  The  apparatus  is  built  by  the  Gallon  Iron 
Works  &  Manufacturing  Co.,  of  Gallon,  Ohio. 

The  second  method  of  handling,  where  hand  shoveling 
is  necessary,  is  to  place  beside  the  car  steel  liins  or  hoppers, 
which  are  loaded  by  the  men  in  the  car  and  dumped 
when  a  wagon  or  truck  is  placed  beside  them.  Thus  the 
shovelers  can  work  more  steadily,  they  spill  and  waste 
less  material,  and  the  wagons  are  loaded  very  quickly. 
The  device  shown  in  Fig.  1  has  a  steel  hopper  carried  by 
a  frame  which  is  hung  directly  on  the  side  of  the  car. 


FIG.  1.    PORTABLE  WAGON  LOADER  ATTACHED  TO  RAILWAY  CARS 
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The  hopper  is  so  bahmeed  that  when  loaded  it  will  dump 
automatically  when  the  lateh  is  released.  The  hoppers 
and  frames  are  easily  handled.  This  device  is  built  by 
the  Bonuey  Supply  Co.,  of  Rochester,  N".  Y. 

A  somewhat  similar  loader  built  by  tlie  Lee  Loader 
Co.,  of  Chicago,  has  the  hopper  mounted  on  light  steel 
frames  placed  beside  the  car,  instead  of  being  attached 
to  it,  as  in  the  former  case.  Thus  the  loader  is  quite 
independent  of  the  car.     The  hopper  is  not  i)ivotcd,  but 
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FIG.  2.  PORT.^BLE  LOAUKR  AXD  BIX  FOR  TRANSFERRING 
MATERIAL   FROM    RAILWAY    CARS    To    WAGONS 

has  a  round  bottom  upon  which  it  rolls  across  the  frame 
in  dumping.  It  thus  discharges  its  load  clear  of  the 
supports,  and  rolls  back  to  the  side  of  the  car.  It  is 
stated  that  in  some  cases  these  loaders  have  enabled  the 
team  or  wagon  equipment  to  be  reduced  considerably 
owing  to  the  great  reduction  in  lost  time  due  to  loading. 
The  hoppers  are  made  in  sizes  of  from  %-yd.  to  5-yd. 
capacity,  the  larger  ones  being  for  loading  motor  trucks. 
These  loaders  can  be  carried  from  place  to  jdace  in  a 
wagon  or  truck. 

Deterioration  of  linseed-oil  paints  may  often  be  due 
to  fungus  introduced  with  unclarified  oil.  Studies  of 
paint  which  showed  "washing"  led  Henry  A.  Gardner, 
of  Washington,  D.  C,  to  conclude  that  microorganisms 
are  probably  responsible:  that  these  originate  in  the  oil 
and  feed  on  it;  and  that  the  original  sedimentary  im- 
purities or  "foots"  in  the  linseed  oil  are  the  seat  of  the 
trouble.  The  observations,  together  with  other  st.idies 
of  fungus  growth  on  paint,  are  reported  in  the  June  issue 


of  the  Journal  of  the  Franklin  Institute  under  the  title 
"Some  Curious  Painting  Phenomena." 

Washing  is  found  most  commonly  on  concave  surfaces, 
as  the  flutes  of  porch  columns,  presumably  because 
moisture  is  held  here  longer.  It  is  generally  indicated 
by  the  ap])carance  of  a  white  deposit  at  the  base  of  the 
column  and  by  the  paint  assuming  a  soaplike  condition. 
It  occurs  rather  rarely,  but  in  at  least  one  instance  it 
seems  to  have  been  almost  epidemic  in  a  community. 

Study  of  the  paint  materials  used  in  several  instances  of 
washing  showed  that  the  lin.seed  oil  contained  consider- 
able moisture  and  a  large  percentage  of  mucilaginous 
or  albuminous  matter  commonly  called  "foots,"  indicating 
poorly  clarified  oil.  The  "foots"  were  found  to  grow  a 
peculiar  pink-colored  mold  on  agar.  It  was  indentified 
as  a  species  of  Fu.tarhnii.  This  mold  was  found  capaijle 
of  injuring  the  oil,  setting  free  fatty  acids  and  glycerine. 
I^he  action  of  these  substances  in  conjunction  with  the 
moisture  of  the  air  keeps  the  paint  .soft  and  allows  of 
the  washing  down  of  saponilied  portions  of  tlie  jiaint 
film. 

Both  lead  and  condjined  lead-zinc  paints  arc  affected  by 
washing. 

Mr.  Gardner's  belief  is  that  the  infection  is  removed 
from  the  defective  oil  by  proper  clarification. 

CsiEaw^s  A.a5P  IDuactl    aim   T-smiaimelasag 

The  muovatiou  introduced  by  Thos.  Connor  &  Sons 
in  their  tunneling  work  on  the  Mill  Creek  sewer  in  St. 
Louis — canvas  tubing  for  air  conduit — claims  attention 
for  application  to  all  future  tunneling  as  well  as  other 
construction  work  where  low-pressure  air  has  to  be  ]uped. 
The  contractors  report  not  only  a  gain  in  first  cost,  but — 
what  is  more  imijortant — a  saving  of  delay  and  trouble  in 
handling  the  air  pipe  at  the  heading  just  before  and  after 
shooting. 

The  job  wa^  started  with  galvanized-iron  ducts  in  the 
shaft  and  the  headings.  On  account  of  the  time  lost  after 
shooting  in  reextending  the  air  pipe  to  the  heading,  the 
contractor  took  up  with  the  Bemis  Bros.  Bag  Co.  the 
question  of  supplying  some  form  of  flexible  conduit.  Ex- 
periments led  to  producing  a  duct  or  tube  of  heavy  rub- 
berized fabric,  in  sizes  up  to  24-in.  diameter,  which 
was  practically  air-tight  and  water-tight,  and  was  much 
cheaper  than  galvanized-iron  pipe,  ilade  up  in  100-ft. 
lengths,  and  joined  by  a  special  coupling- — an  inside  metal 
sleeve  grooved  at  both  ends,  with  clamping  rings  fastened 
over  the  ends — it  can  be  rolled  up  or  reextended  very 
rapidly. 

At  the  shaft  the  contractor  has  a  15x24-in.  Jeffrey 
blower,  delivering  10,000  cu.ft.  per  min.  under  2-in.  water 
head.  A  24-in.  tube  of  the  rubberized  fabric — called 
"Flexoid" — carries  the  air  down  the  shaft,  and  from  here 
a  IG-in.  Flexoid  tube  leads  it  to  the  headings,  about  1600 
ft.  each  way  from  the  shaft. 

U.  H.  Blanks,  engineer  for  Thos.  Connor  &  Sous,  esti- 
mates that  just  before  shooting,  the  blower  having  been 
shut  down,  one  man  can  roll  up  the  duct  for  300  ft.  or 
more  in  one  or  two  minutes,  and  that  it  can  be  replaced 
in  even  less  time  after  shooting.  This  is  a  great  saving 
in  labor  over  the  corresponding  handling  of  metal  duct. 

The  Flexoid  duct  has  been  in  use  for  5  mo.,  and  a  por- 
tion of  it  has  been  replaced.  Mr.  Blanks  considers  that 
its  life  would  be  much  greater  in  a  perfectly  dry  tunnel. 
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the  loss  to  (liitf  haviiiir  been  largely  due  to  weakening  from 
damp  rot.  As  matters  stand,  however,  he  figures  that  by 
the  time  the  exeavation  is  finished,  about  8  mo.  in  all, 
the  whole  installation  will  have  been  replaced  once.  This 
still  represents  a  great  saving  in  first  cost,  as  the  Flexoid 
costs  only  about  20  per  tent,  as  much  as  sheet-metal 
piping. 

The  makers  of  the  canvas  duct  believe  it  can  also  be 
used  as  temporary  water  conduit  in  many  instances;  Its 
chief  field,  however,  is  ventilating  air  service.  Because 
it  is  so  simple  to  handle  and  does  not  obstruct  other  work, 
it  may  lead  to  putting  in  ventilation  in  shaft  or  deep 
trench  work,  now  done  without  ventilatimi. 


H©TI£^ 


Well-CasinB  Frenks — The  accompanying  views  show  some 
mistreated  pieces  of  well-casing  secured  hy  the  National 
Tube  Co.,  makers  of  the  casings.  One  specimen  shows  three 
telescoped  sections.  These  were  the  bottom  lengths  of  a 
1640-ft.    string-    of    SH-'n.    tube    which    dropped    200    ft.    to    a 


TWO  WELL-CASING   FREAKS 

limestone  bottom.  Two  lengths  were  completely  telescoped 
\nd  a  part  of  the  third;  no  other  injury  was  evident.  The 
second  view  shows  a  casing  with  an  embedded  stone  which 
ATOrked  in  while  the  tube  was  being  sunk  and  without  causing 
the  pipe  to  collapse. 

Old  Granite  Block  Xot  a  Satixfactory  Foundation  tor  .Vs- 
phalt — .\bout  15  yr.  ago  the  plan  of  rebuilding  the  pavements 
of  many  of  the  streets  of  Xew  York  City  with  a  sheet- 
asphalt  surface,  using  as  a  foundation  the  old  paving  stones. 
was  inaugurated.  This  has  proved  a  costly  blunder  for  the 
;ity,  for  the  unevenness  of  the  foundation  has  made  it  very 
expensive  to  keep  the  top  surface  in  good  condition.  The 
wear  and  tear  caused  by  modern  traffic  is  so  great  that  the 
foundation  is  just  as  important  as  the  top  surface,  and  e.x- 
perience  has  proved  that  it  should  be  brought  to  a  smooth 
surface  and  exactly  parallel  with  the  top  of  the  wearing 
course,  in  order  to  accomplish  the  best  results.  If  there  are 
any  depressions  in  the  foundation,  in  time  the  trafhc  will  roll 
out  the  asphalt  so  as  to  follow  these  indentations.  It  is  both 
difncult  and  expensive  to  keep  the  surface  of  the  streets  in  a 
satisfactory  condition  if  the  foundation  is  uneven,  and  it 
therefore  becomes  necessary  after  a  number  of  years  to  re- 
move the  top,  or  wearing,  surface,  and  bring  the  foun- 
dation to  a  proper  surface  by  filling  in  the  depres- 
sions with  concrete.  In  parts  of  New  York  such  as  lower 
Manhattan  or  along  the  main  lines  of  travel  and  where  build- 
ing operations  are  active  this  should  be  done  about  every  10 
or  12  yr.     In  other  parts,   where  the  conditions  do  not   change 


so  quickly,  the  foundations  may  I'emain  in  good  condition  15, 
20  or  even  more  years.  There  are  streets  in  New  York  which 
have  not  been  repaved  in  over  20  yr.,  and  there  is  a  sheet- 
asphalt  pavement  in  use  in  the  Murray  Hill  district  on  lower 
Park  Ave.  laid  in  18S9,  and  still  serviceable. — From  the  recent 
.\nnual  Report  of  the  President  of  Manhattan  Borough,  New 
York  City. 

Baltimore  Sewer-Cleaning:  Sco-tv — The  lower  end  of  the 
large  outfall  sewer  of  Baltimore,  Md.,  is  cleaned  by  means  of 
a  scow  to  which  is  attached  an  adjustable  dam.  The  sewer  is 
l£>/4  ft.  wide  and  the  scow  nearly  as  wide.  It  is  built  of  3-in. 
plank  on  a  framework  of  6xS-in.  stuff.  The  dam  is  hinged  to 
the  rear  of  the  scow  and  in  cross-section  is  of  the  same  shape 
as  the  lower  part  of  the  sewer,  but  1  ft.  less  in  diameter. 
When  the  sewer  is  to  be  cleaned  the  scow  is  pulled  upstream 
from  the  disposal  works  in  the  follow'ing  manner:  A  man  in 
a  small  scow  or  boat  paddles  up  to  the  first  manhole  with  a 
rope  that  has  been  attached  to  the  large  scow  and  fastens 
the  rope  to  one  of  the  iron  steps.  The  men  in  the  large 
scow  pull  it  up  to  the  manhole  and  secure  it  there.  The  pro- 
cess is  repeated  from  manhole  to  manhole.  While  the 
scow  is  being  towed  upstream  the  dam  folds  over  the  end  of 
the  scow  and  floats.  When  ready  to  start  cleaning  the  dam 
is  placed  in  a  vertical  position  and  braced  with  guy  ropes 
that  can  be  quickly  loosened  in  case  of  emergency.  The  flOw 
of  water  beneath  the  boat  and  dam  scours  the  deposit  from 
the  sewer  bottom.  The  small  scow  follows  the  large  one 
closely  on  its  way  downstream  and  helps  the  three  men  in  the 
large  scow  keep  the  latter  to  rights.  The  scow  is  pulled  up- 
stream about  two  miles  from  the  disposal  works,  or  as  far  as 
the  backwater  caused  by  the  tanks  extends.  Above  this 
point  there  is  no  trouble  from  deposits  and  such  sediment  as 
i.";  found  is  hard  and  gritty,  about  4  in.  deep,  and  would  not 
be  loosened  by  the  scow  and  dam.  Calvin  W.  Hendrick  is 
Chief  Engineer  of  the  Baltimore  Sewerage  Commission  and 
G.  J.  Requardt  is  Acting  Division  Engineer  at  the  sewage  dis- 
posal works. 

Crowning  of  Levee  Tops  seems  to  be  a  necessary  provision 
when  the  river  side  of  the  levee  is  paved,  according  to  recent 
experience  with  the  levees  near  Kansas  City  during  floods. 
Where  the  levee  top  was  level  and  slightly  below  the  top  edge 
of  the  paving  or  revetment,  heavy  rains  cut  under  the  top 
edge  of  the  paving  and  washed  out  large  holes  in  the  levee 
both  on  top  and  down  the  under  side  of  the  paving.  Probably 
if  the  levee  had  been  crowned  above  the  paving  slab  such 
action  would  not  have  taken  place.  It  has  been  shown  by 
cost  data  kept  on  this  work  that  it  is  cheaper  to  crown  the 
levee  and  keep  it  crowned  by  constant  maintenance  than  it 
is  to  fill  up  the  holes  discovered  in  occasional  inspections. 

An  Unusual  Drainage  Problem — A  very  unusual  situation 
was  encountered  by  engineers  constructing  a  concrete-line(( 
ii-rigation  canal  through  a  section  of  land  in  Riverside  County, 
California.  This  canal  was  for  all-the-year-round  use  and  car- 
ried about  the  same  amount  of  water  at  all  times.  During 
its  construction  it  w-as  found  that  at  various  places  it  was 
crossed  by  storm-water  drains,  which  during  and  immediately 


CoXCRETE   AQUEDUCTS   FOR   CARRYING   STORM   WATER 
OVER   IRRIGATION    CANAL 

after  heavy  rains  carried  large  quantities  of  water.  To  pre- 
vent this  storm  water  from  entering  the  main  canal  and  pos- 
sibly causing  damage,  it  was  decided  to  carry  the  wash  wa- 
ters over  the  canal  by  the  use  of  small  concrete  aqueducts  or 
troughs.  At  various  points  these  aqueducts  were  constructed 
and  found  perfectly  satisfactory.  During  the  rains  of  the 
past  winter  neither  the  aqueducts  nor  the  canal  was  dam 
aged. — Albert  Marple,  Tropico,  Calif. 
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Tlie  ungiuueriiig  prolV'ssion  in  Ihu  Ihiiti'd  Status  owes 
a  great  debt  to  tlie  Morrill  land-grant  law,  enacted  in 
1862,  which  gave  a  munificent  endowment  in  pni)lic 
land  to  at  least  mie  college  in  each  state,  "'where  the 
leading  object  shall  be  without  excluding  other  scien- 
tiiic  and  classical  studies  and  including  military  tactics 
to  teach  such  branches  of  learning  as  are  related  to 
agriculture  and  the  mechanic  arts." 

There  has  been  much  discussion  as  to  the  true  ddln- 
ition  of  the  term  "mechanic  arts"  as  used  in  the  .Monill 
law.  A  committee  of  the  Association  of  Land  (ir.int 
Colleges,  of  which  Prof.  A.  Marston,  of  Ames,  Iowa,  is 
chairman,  has  recently  rendered  a  report  upon  this  mat- 
ter. This  committee  holds  that  instruction  in  the  '•me- 
chanic arts"  properly  includes  professional  engineering 
tcUicatiou,  trade-school  and  short-course  instruction,  and 
experimental  investigations.  The  term  "mechanic  arts" 
is  not  derived  from  the  use  of  the  word  mechanic  to 
designate  artisans,  but  refers  to  the  science  of  mechanics. 
A  correct  and  concise  definition  of  "mechanic  arts," 
therefore,  is  the  arts  which  are  characterized  liv  the  use 
of  the  science  of  mechanics. 

The  committee  puts  on  record  in  its  report  that  Sen- 
ator ^lorrill,  of  Vermont,  the  author  of  the  Morrill  act, 
stated  in  a  letter  written  nearly  30  years  after  the  law 
■was  enacted  that  the  use  of  the  Federal  endowment  for 
the  development  of  engineering  education  was  in  ac- 
cordance with  his  original  purpose. 

By  inviting  Thom;is  A.  Edison  tci  head  a  board  for 
examining  inventions  which  may  be  made  useful  to  the 
navy,  Secretary  Daniels  has  called  general  public  atten- 
tion to  one  weak  spot  in  our  naval  organization.  Good 
as  our  navy  undoubtedly  is  in  many  respects,  it  is  after 
all  onl}^  a  copy  of  the  best  that  can  be  found  in  foreign 
practice.  With  a  few  notable  exceptions,  the  United 
States  Navy  contains  nothing  of  importance  that  has  been 
originated  in  this  country. 

There  are  those  who  defend  this  policy  and  urge  that 
it  is  good  business  to  "let  the  other  fellow  s])end  his  money 
on  experiments  and  then  copy  what  he  does."  Private 
concerns  which  pursue  this  policy,  however,  seldom  hold 
a  leading  position  in  their  industry ;  and  were  it  generally 
known  by  tlie  public  that  our  navy  was  merely  an  imita- 
tion of  foreign  naval  practice  there  would  be  loud  protest. 

Our  naval  officers  are  not  to  blame  that  our  navy  fol- 
lows, instead  of  leading.  The  reason  why  the  United 
States  waits  for  naval  inventions — even  those  of  Ameri- 
can origin — to  be  developed  abroad  before  taking  them  nj) 
here  is  found  in  the  method  by  which  Congress  ajipro- 
priates  funds  for  Government  work.  The  naval  appro- 
priation bill  provides  specific  sums  for  building  such  and 
such  vessels  and  performing  such   and   such   work;  but 


iiiitbing,  or  at  best  a  trifling  sum,  is  provided  for  the 
develoi)nient  of  inventions  useful  to  the  navy. 

The  theory  has  been  of  course  that  inventors  and  manu- 
facturers will  develop  their  devices  to  the  point  of  prac- 
tical success  and  then  offer  them  to  the  department. 
Rarely  does  this  happen,  and  then  it  is  usually  in  connec- 
tion with  devices  which  are  worth  development  for  other 
tlian  naval  uses.  In  the  great  majority  of  cases,  however, 
those  who  offer  new  inventions  to  the  Government  will 
not  undertake  the  expense  and  risk  involved  in  adapting 
their  devices  to  the  especial  needs  of  the  navy.  They 
have,  in  fact,  little  inducement  to  do  so.  The  Govern- 
ment ])olicy  with  regard  to  new  devices,  even  of  established 
merit,  is  to  ])nvchase  them  at  ordinary  manufacturer's 
profit.  The  sanguine  inventor  or  manufacturer  who 
spends  his  own  money  to  develop  a  device  for  naval  use 
is  oidy  too  likely  to  receive  no  return  for  his  outlay  other 
than  the  gratification  of  his  patriotic  impulses.  If,  then, 
the  Government  will  not  furnish  the  means  for  improving 
its  great  fighting  machines,  there  is  little  reason  to  expect 
that  such  improvement  will  be  undertaken. 

Secretary  Daniels  has  now  injected  himself  into  this 
situation  with  the  ])roposition  that  the  Government  ought 
to  do  something  to  i)romote  the  development  of  inven- 
tions useful  to  the  navy.  If  he  had  merely  embodied  this 
recommendation  in  a  message  to  Congress,  it  probably 
would  have  been  wholly  ignored.  As  it  is,  by  the  spec- 
tacular advertising  scheme  of  securing  Mr.  Edison  to  head 
the  ])roposed  board  he  has  brought  it  to  public  attention 
and  something  tangible  may  grow  out  of  it. 

Of  course  Mr.  Edison  and  Mr.  Ford  and  the  other 
prominent  and  successful  inventors  and  manufacturers 
who  have  been  named  in  the  newspapers  will  not  do  the 
actual  work  of  the  proposed  board.  Very  likely  in  the 
ultimate  organization  they  may  not  be  even  members,  but 
men  who  know  the  .navy  and  its  needs  and  how  to  carry 
on  the  detail  work  of  sifting  and  developing  inventions 
would  probably  take  their  place. 

It  is  of  interest  to  note  that  a  similar  movement  has 
assumed  form  in  Great  Britain,  where  a  Naval  Inventions 
Board  has  just  been  created  by  the  government,  made  up 
of  such  noted  men  as  Sir  AVilliam  Crookes,  Sir  Oliver 
Lodge,  Sir  Charles  Parsons,  Dr.  Percy  F.  Frankland, 
G.  G.  Stoney,  George  F.  Beilby  and  others. 

In  both  Great  Britain  and  the  United  States  one  of 
the  great  lessons  of  this  world  war  is  the  importance  to 
a  nation  of  fostering  the  development  of  new  inventions 
and  new  industries,  instead  of  relying  upon  importations 
from  other  countries  where  such  advances  in  industry  do 
receive  encouragement. 

The  idea  is  still  prevalent  that  the  United  States  leads 
otiier  nations  in  mechanical  progress.  Fourth-of-July 
orators  brag  of  Yankee  ingenuity,  and  numerous  amateur 
statesmen  are  confident  that  should  our  nation  ever  be 
so  unfortunate  as  to  find  itself  again  involved  in  warfare, 
our  inventors  would  promptly  devise  apparatus  certain  to 
insure  the  enemv's  defeat. 
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Those  who  are  familiar  with  mcphanical  progress  in 
Europe,  however,  have  no  sucli  illusions.  In  certain  fields 
viie  manufacturers  of  the  United  States  have  indeed 
remained  in  the  lead  ;  but  in  most  industries  it  is  unfor- 
fiinately  true  that  America  has  lagged  behind  other  indus- 
trial nations  in  the  development  of  new  processes  and  new 
machinery  during  the  past  twenty-five  years.  Eapid 
changes  have  certainly  occurred  in  every  field  of  American 
industry;  biit  a  careful  inquiry  will  show  that  a  large 
proportion  of  the  new  devices  have  been  developed  abroad 
and  their  merits  have  been  established  there  before  they 
were  introduced  in  this  country. 

There  is  no  lack,  it  is  true,  of  American  ingenuity.  By 
this  we  refer  not  to  the  country  cross-roads  inventor  of 
the  type  who  flourished  three-quarters  of  a  century  ago 
but  to  the  skilled  and  educated  engineer  and  mechanic 
who  knows  the  jn-oblenis  to  be  solved  and  the  methods 
necessary  for  their  solution.  Unfortunately  inventors 
of  this  class  very  often  find  their  efforts  fruitless,  not 
hecause  of  lack  of  merit  in  their  work  but  because  manu- 
facturers in  the  United  States,  in  many  fields,  at  least, 
will  not  take  up  any  radically  new  invention  iTutil  they 
are  absolutely  obliged  to  do  so  by  competitive  conditions. 

The  events  of  the  past  3'ear  have  revealed  to  the  world 
the  extent  to  which  Germany  has  made  use  of  the  iuven- 
tive  ability  of  her  people.  The  other  industrial  nations 
liave  never  before  realized  the  degree  to  which  they  have 
become  absolutely  dependent  on  German  production  in 
many  important  fields,  simply  because  German  manufac- 
turers, with  the  backing  of  the  German  Government,  have 
liad  the  energv'  and  enterprise  to  undertake  the  develop- 
ment of  new  inventions  to  an  extent  unknown  in  any 
other  nation.  Certainly  this  lesson  ought  not  to  lie  lost 
upon  the  American  people. 

Secretary  Daniels'  scheme  for  a  Bureau  of  Naval  In- 
ventions will  at  least  serve  the  important  purpose  of 
directing  general  public  attention  toward  this  great  need 
of  OUT  Navy  Department.  Congress  does  not  hesitate  to 
spend  $16,000,000  to  add  another  dreadnought  to  the 
navy.  'Wliy  then  should  it  hesitate  to  appropriate  $1,000.- 
000  or  $2,000,000  or  $5,000,000  for  the  Navy  Department 
to  spend  in  developing  new  inventions  which  promise  to 
be  of  direct  usefulness  to  the  navy?  Many  of  these  in- 
ventions would  be  of  value  also  in  the  merchant  marine 
service,  where  also  American  prestige  is  sadly  lacking. 


[s  IbeH-weeira 


The  question  how  earnings  are  divided  between  capital 
and  labor  is  one  of  wide  popular  interest.  ^lany  people 
believe  that  capital  gets  the  lion's  share.  Back  of  most 
movements  for  strikes  and  other  attempts  to  force  up  the 
rate  of  wages  is  the  prevalent  idea  that  the  employer 
makes  such  profits  that  he  could  if  he  desired  pay  all  who 
work  for  him  some  such  extravagant  rate  of  wages  as 
that  so  widely  advertised  with  reference  to  the  Eord  motor 
plant. 

Nor  are  such  views  held  by  ignorant  laboring  men  alone. 
It  has  l)eeu  publicly  claimed  that  of  the  annual  ]7roduct 
of  industrv',  only  one-fifth  goes  to  labor,  and  capital  takes 
the  other  four-fifths.  No  less  a  man  than  the  Vice- 
President  of  the  United  States,  in  a  commencement  day 
address  a  year  ago,  declared  that  whereas  in  18.50  capital 
took  three-fourths  of  the  products  of   industry,   at   the 


present  time  it  took  four-fifths  and  left  the  laliorer  onlv 
one-fifth. 

A  committee  of  the  National  Civic  Federation  has  just 
rendered  a  notably  useful  service  by  making  a  thorough 
investigation  to  determine  the  truth  regarding  this  matter. 
The  committee  has  taken  official  statistics  collected  l>y 
the  Census  Bureau,  the  Interstate  Commerce  Commission 
and  some  of  the  large  corporations,  until  it  has  actual 
figures  covering  industries  employing  more  than  10,000.- 
000  people. 

From  these  statistics  the  committee  finds  that  of  the 
net  earnings  of  industry  in  general  about  two-thirds  is 
paid  out  in  wages  and  salaries  and  one-third  goes  to  pav 
interest,  dividends  and  depreciation.  Thus,  instead  of 
the  laborer  receiving  only  one-fourth  as  much  as  the  capi- 
talist, he  receives  twice  as  much.  In  fact,  labor  receives 
more  than  twice  as  much  as  capital,  for  depreciation  has 
to  be  deducted  from  earnings  before  interest  or  dividends 
can  be  paid. 

The  fallacious  idea  that  labor  receives  only  one-fourtli 
as  much  as  capital  appears  to  ha^'e  grown  out  of  a  mis- 
understanding of  the  1900  census  statistics  of  manufac- 
tures. These  statistics  gave  the  value  of  manufactured 
product  per  employee  per  annum  in  the  manufacturing  in- 
dustries of  the  United  States  as  $2420  and  the  average 
wages  per  employee  as  $437.  The  cost  of  materials  used 
in  maniifacturing,  however,  were  $1395,  per  employee, 
and  this  as  well  as  other  expenses  of  carrying  on  the  busi- 
ness must  be  deducted  before  any  payments  can  be  made 
to  capital. 

Taking  the  figures  of  the  1910  census,  it  appears  that 
the  average  earnings  per  employee  in  the  manufacturing 
industries  of  the  United  States,  after  paying  for  the  ma- 
terials used  and  for  taxes,  advertising,  insurance  and  all 
other  expenses,  were  $889.  Of  this  amount  $590  was  paid 
out  in  wages  and  .salaries  and  $399  was  left  for  capital. 
Before  paying  the  interest  or  dividends,  however,  the 
expense  of  depreciation  or  of  repairs  to  prevent  deprecia- 
tion had  to  be  met.  Allowing  5  per  cent,  as  a  fair  depre- 
ciation rate,  there  was  left  $175  as  the  net  earnings  of  capi- 
tal per  employee;  or  labor  got  about  $10  for  every  $3  re- 
ceived by  capital. 

An  interesting  check  on  these  figures  may  be  obtained 
by  taking  the  statistics  for  wage  payments  and  capital 
payments  on  the  steam  railways  of  the  United  States,  col- 
lected by  the  Interstate  Commerce  Commission.  In  1914 
the  total  amount  paid  out  in  wages  to  steam  railway  em- 
ployees in  the  United  States  was  $1,245,000,000.  In  the 
same  year  about  $804,000,000  was  paid  out  in  interest  and 
dividends  on  steam 'railway  bonds  and  stocks,  so  that  for 
every  $3.50  paid  to  labor,  capital  received  about  $2.  This 
larger  relative  return  to  capital  in  the  case  of  the  railway 
industry  than  in  manufacturing  is  explained  by  the  fact 
that  the  amount  of  capital  invested  in  railways  per  em- 
ployee is  \'ery  much  larger  in  railway  transportation 
than  in  manufacturing  industries.  The  capital  invested  in 
railways  per  employee  is  about  $10,000:  the  capital  in- 
vested per  employee  in  manufacturing  industry  is  about 
$2500. 

It  is  possible  roughly  to  check  these  figures  in  another 
way.  The  United  States  Census  Bureau  has  just  issued 
a  report  on  wealth,  debt  and  taxation  which  contains  an 
estimate  of  the  total  wealth  of  the  United  States.  This 
total  is,  in  round  figures,  $188,000,000,000.  It  also  shows 
the  total  anioimt  collected  by  the  states,  counties,  cities. 
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etc.,  by  taxes  on  property  amounting  in  1913  to  $1,350,- 
000,000.  Adding  to  this  the  taxes  on  property  wliich  are 
coUceted  by  the  Federal  (iovernnient,  we  have,  in  round 
ti-ures,  about  $1,500,000,000  as  tiie  taxes  paid  annually 
by  the  property  owners  of  the  United  States  out  of  their 
income. 

If  we  assume  that  the  average  annual  income  on  all 
wealth  is  4  per  cent,  (which  is  probably  a  high  estimate), 
the  total  annual  income  on  all  the  wealth  of  the  United 
States  is  about  $7,500,000,000,  and  deducting  the  taxes, 
the  net  income  is  $6,000,000,000. 

To  obtain,  now,  the  earnings  of  labor  of  all  classes, 
suppose  we  assume  that  one-fifth  of  the  population  of 
100,000,000,  or  20,000,000  persons,  are  engaged  in  in- 
dustry of  some  sort  or  other  and  that  their  average  earn- 
ings are  $600  per  year.  (This  compares  closely  with  the 
$590  per  employee  in  manufacturing  industries  deter- 
mined by  the  Civic  Federation  committee.)  Then  the 
average  earnings  of  these  20,000,000  workers  averaging 
$600  apiece  would  be  $12,000,000,000,  or  twice  as  nmch 
as  the  annual  income  from  all  the  wealth  of  the  United 
States.  This  checks  closely  with  the  result;-  obtained 
by  the  Civic  Federation  committee. 

In  considering  the  vast  wealth  of  this  country  it  is  well 
to  rememlter  that  a  very  large  proportion  of  it  is  owneil 
by  people  of  moderate  means.  The  farms  of  the  United 
States  with  their  equipment  alone  are  valued  at  about 
$■41,000,000,000.  The  billions  of  dollars  represented  by 
savings-bank  and  life-insurance  investments  is  a  form  of 
wealth  which  consists  of  the  accumulated  savings  of  mil- 
lions of  people. 

Again,  as  much  as  8  per  cent,  of  all  the  real-estate 
wealth  of  the  United  States,  or  over  $12,000,000,000,  is 
owned  by  the  public,  in  the  form  of  school  buildings, 
hospitals,  parks,  churches,  asylums,  and  public  buildings 
of  all  classes.  Of  that  part  of  the  earnings  of  industry 
which  is  paid  for  the  use  of  capital,  therefore,  only  a 
small  part  goes  to  increase  the  accumulations  of  the 
wealthy. 

Another  very  important  fact  developed  by  the  Civic 
Federation  committee  is  that  in  the  division  of  earnings 
between  capital  and  labor,  labor's  share  is  increasing  at 
the  expense  of  capital's.  In  60  years  the  average  annual 
wages  per  employee  in  the  manufacturing  industries  of 
the  United  States  has  increased  from  $247  to  $518,  and 
during  the  same  time  the  average  rate  of  interest  has 
been  reduced  by  more  than  one-fourth. 

It  is  sometimes  claimed  that  the  tendency  of  labor-sav- 
ing machinerv'  is  to  increase  the  amount  of  capital  re- 
quired and  reduce  the  wages  of  employees ;  but  the  official 
statistics  prove  that  any  tendency  of  this  sort  has  been 
more  than  offset  by  other  forces,  which  have  increased 
wages  and  lowered  the  return  on  capital. 

IB®  S^5P©  tto  Ftrepa^^  F^U  F©s(tsi.^e 


The  warning  has  been  often  published  that  postage 
should  be  fully  prepaid  on  letters  mailed  to  foreign 
countries,  and  that  if  this  is  not  done  the  receiver  of 
the  letter  is  obliged  to  pay  not  merely  the  amount  by 
which  the  postage  is  deficient  but  double  this  amount. 
Notwithstanding  such  warnings,  cases  of  underpaid  post- 
Tge  on  American  letters  to  foreign  coimtries  continually 


occur.     A  correspondent  of   Etif/iiiPfritif/  Nfirs  in   Cal- 
cutta, India,  writes  as  follows: 

An  an  American  who  has  been  doing  business  In  India  for 
man.v  .veais,  1  l<now  the  Irrlta'.lon  thai  1«  caused  when  business 
firms  here  receive  letters  with  deficient  postaiio.  The  amount^ 
of  the  payment  Is  small,  but  the  irritation  resultlnpr  is  great. 
American  firms  are  the  greatest  offenders  In  this  respect,  and 
it  has  to  my  Itnowledge  been  the  cause  of  tlie  loss  of  a  great 
deal  of  bu.slnes8.  It  Is  the  rule  and  not  the  exception  that 
i>usiness  firms  will  remember  this  matter,  which  to  an  Amer- 
ican may  seem  so  trifling,  to  the  di-trlment  of  further  business 
relations. 

At  this  particular  time,  when  many  American  business 
firms  are  making  a  special  effort  to  increase  the  amount 
of  their  foreign  trade,  it  .seems  well  worth  while  again 
to  call  attention  to  this  matter  and  al.so  to  suggest  that 
on  bulky  foreign  letters,  in  order  to  be  on  the  safe  side, 
it  is  best  to  attach  an  additional  stamp  to  what  the 
scales  may  indicate  as  necessary.  In  the  dam|)  atmos- 
phere of  the  ocean  voyage  the  paper  of  the  letter  absorbs 
moisture  and  increases  in  weight;  and  a  bulky  letter 
or  document  which  may  have  passed  the  scales  when  it 
was  mailed  in  the  Ignited  States  may  be  overweight  when 
it  fiuallv  reaches  its  destination. 


Ftuittlaia^  MtuiiralcSpsB,!  SiEadl  Pirn 
UtlaMtlles  ©im  a  FsiB' 

New  evidence  of  the  spreading  tendency  to  subject  all 
municipally  owned  utilities,  like  electricity  and  gas  works, 
street  railways,  etc.,  to  the  same  standards  of  operation 
and  finance  that  are  applied  to  public-service  companies 
under  private  ownership  is  seen  in  a  recent  decision  of 
the  California  Railroad  Commission.  The  City  and 
County  of  San  Francisco  applied  for  permission  to  carry 
the  tracks  of  the  Municipal  Ry.  on  Potrero  Ave.  at  grade 
across  two  main  tracks  and  a  siding  of  the  Southern 
Pacific  Co.  It  further  asked  that  the  expense  of  main- 
taining the  main-line  crossing  be  ordered  divided  between 
the  municipality  and  the  railroad  and  that  the  spur  cross- 
ing be  maintained  by  the  railroad.  Special  privilege  was 
claimed  by  virtue  of  being  a  municipal  corporation. 

Investigation  showed  that  the  railroad  had  a  franchise 
from  the  city  permitting  it  to  cross  Potrero  Ave.  with 
its  two  main  tracks,  l)ut  that  the  siding  existed  only  on 
sufferance.  Permission  was  granted  the  city  to  make  the 
crossing,  but  the  entire  expense  of  construction  and 
maintenance  was  impo.sed  on  the  Municipal  Ry.,  under 
the  usual  rule  of  imposing  the  burden  of  a  grade  crossing 
on  the  junior  company.  Municipal  privilege  was  specifi- 
cally denied,  and  certain  similar  cases  in  Los  Angeles 
were  cited  as  precedent. 

m 
Woips©  Tttaaira  ttlhe  ^dlasoira  Fare? 

Without  naming  any  names,  it  is  a  pretty  fair  lict  that 

the  hearts  of  certain  folks  must  have  been  glad  within 

them  when  they  read  in  a  recent  issue  of  a  Portland,  Ore., 

newspaper  the  following  glarins  headline: 

CONCRETE  BUILDINGS 

BURNED  TO  ASHES 

How  great  must  have  been  their  disappointment  when 
a  farther  reading  showed  that  the  item  described  the 
destruction  of  the  frame  buildings  comprising  about  half 
of  the  business  section  of  the  town  of  Concrete,  Wash., 
which  apparently  was  christened  without  regard  to  the 
tvpe  of  buildings  it  contains. 
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Sir — On  p.  'JS  of  Engineering  l^eivs  of  July  8,  VM't, 
you  have  an  extract  from  the  Redamaiion  Record  of 
May  .showing  the  re.«iilts  of  exposure  tests  upon  two  grades 
of  "pure  iron"  and  two  of  "common  steel."  Feeling  that 
the  information  therein  given  may  mislead  certain  people, 
I  deem  it  my  duty  to  write  calling  your  attention  to  the 
definition  of  pure  iron  adopted  hy  Committee  A-5  of  the 
American  Society  for  Testing  Materials,  perhaps  the  most 
authoritative  hody  in  this  connection.^  At  a  meeting  held 
in  Atlantic  City,  June  S3,  1915,  the  following  chemical 
composition  was  adopted  for  the  class  of  metal  known 
as  "pure  iron" : 

Carbon    under  0.02%     Phosphorus    under  0.01% 

Manganese    under  0.03%     Copper    under  0.03% 

Sulphur    under  0.03% 

A  comparison  of  this  analysis  with  the  one  given  in 
your  magazine  shows  that  "pure  iron"  Xos.  1  and  2  could 
not  come  under  the  specification  for  "pure  iron"  adopted 
by  Committee  A-5.  I  feel  that  you  should  make  note 
of  this  difference. 

Mont  Schuyler, 
Engineer  in  Charge. 
Municipal  Testing  Laboratory. 
St.  Louis.  Mo..  July  14.  1915. 


Sir — In  connection  with  the  very  interesting  article 
by  Frank  S.  Taylor  in  Engineering  News,  June  3,  1915, 
on  the  rebuilding  of  the  dam  at  Austin,  Tex.,  several  mat- 
ters seem  to  call  for  comment. 

It  is  stated  that  reroUed  twisted  steel  was  used  and 
that  stresses  of  16,500  lb.  per  sq.in.  were  allowed.  As 
rerolled  steel  for  reinforcement  piirposes  is  generally  re- 
garded as  entirely  unreliable,  it  would  be  interesting  to 
know  if  each  shipment  of  steel  for  the  Austin  Dam  was 
tested  and  what  the  results  were,  particularly  with  re- 
gard to  uniformity  of  product. 

According  to  Fig.  4,  the  roof  of  the  sluiceways  is  rein- 
forced horizontally  near  the  bottom  only.  As,  under 
certain  conditions,  these  conduits  would  be  subjected  to 
considerable  internal  pressure,  there  would  be  tension  in 
the  roof  near  the  top,  where  there  is  apparently  no  steel 
to  resist  it. 

It  is  assumed  in  the  article  that  grouting  of  the  foun- 
dation and  cutoff  can  be  relied  upon  to  secure  a  recon- 
structed foundation.  The  writer  believes  that  grouting 
should  merely  be  considered  as  a  measure  "to  make  assur- 
ance doubly  sure." 

•  Even  where  the  work  of  grouting  is  as  carefully  done 
as  it  evidently  was  at  Austin,  there  is  no  certainty  that 
the  grout  actually  does  what  is  expected  of  it.     AVhun 

•The  subject  of  Committee  A-H  is  "Corrosion  of  Iron  and 
Steel."  "Engineering  News"  considers  the  fact  worth  note  that 
this  committee  has  nothing  to  do  with  specifying  iron  and 
steel  or  defining  their  (lualities. — Editor. 


grout  rises  oitt  of  a  hole  adjacent  to  one  into  which  the 
grout  is  being  forced  it  is  generally  taken  as  "proving 
that  the  imderground  seams  between  these  two  holes  are 
thoroughly  filled  with  grout."  It  is  conceivable,  how- 
e'ver,  that  this  is  not  always  the  case.  Assume  that  be- 
tween these  holes  there  are  two  seams,  one  a  large  seam, 
offering  but  little  resistance  to  the  flow  of  the  grout 
through  it,  and  the  other  a  narrow  seam,  in  spots  tightly 
filled  -(iTth  sand.  Under  such  conditions  the  grout  may 
clog  before  it  has  gone  very  far  in  the  narrow  seam.  All 
the  grout  flows  through  the  other  seam  and  rises  in  the 
adjacent  hole,  the  narrow  seam  remaining  practically 
open  between  the  two  holes.  Again,  mud  seams  which 
at  the  time  are  tight  may  later  wash  out. 

It  is  more  than  probable  that  these  conditions  occur 
frequently  in  actual  practice,  and  the  writer  ventures  the 
opinion  that  if  holes  were  drilled  near  the  upstream  toe 
and  at  intermediate  points,  and  pipes  cemented  in  them, 
observations  taken  after  the  dam  is  in  service  would  show 
a  considerable  head  in  these  pipes.  In  the  article  no 
mention  is  made  of  the  depth  of  the  grout  holes  or  of  the 
cutoff  wall. 

It  is  stated  that  "it  was  decided  to  build  a  hollow  dam 
of  reinforced  concrete  of  such  form  that  there  could  be 
no  uplifting  force  from  any  leakage  of  water  under  it." 
The  omission  of  a  reinforced-concrete  floor  in  the  hollow 
dam  does  not  secure  this  much-to-be-desired  condition, 
as  the  iiplifting  force  may  act  on  the  rock  stratum  it- 
self. This  would  certainly  be  the  case  to  a  greater  or 
less  extent  vmless  the  rock  is  so  broken  up  that  the  water 
flows  freely  from  it.  But  in  the  latter  case  the  velocity 
liead  of  the  water  issuing  from  the  broken  up  rock 
might  conceivably  be  sufficient  to  move  loose  rock  and 
thus  endanger  the  footings  of  the  buttress  walls. 

It  is  stated  that  for  the  foundations  of  the  buttress 
walls,  the  rock  wherever  it  was  considered  satisfactory  was 
found  to  be  firm  for  a  depth  of  4  ft.  If  we  assume  a 
net  head  of  65  ft.  developing  full  hydrostatic  pressure 
on  the  under  side  of  this  firm  layer  of  rock  4  ft.  thick, 
we  have,  in  effect,  a  slab  or  beam  of  rock  of  20  ft. 
span  and  4  ft.  thickness  against  the  under  side  of  which 
is  exerted  an  upward  hydrostatic  pressure  of  28  lb,  per 
sq.in.  This  would  mean  a  tension  in  the  upper  fibers 
of  this  layer  acting  as  a  beam  of  over  500  lb.  per  sq.in., 
which  of  course  is  more  than  the  rock  would  stand. 

Accordingly,  it  is  clear  that  the  engineers  responsible 
for  this  structure  must  have  been  very  firm  in  their  con- 
viction that  the  condition  outlined  in  the  foregoing  was 
impossible  of  even  partial  realization.  Extreme  caution 
might,  perhaps,  have  dictated  the  inclusion  of  a  con- 
crete floor  under  the  dam,  reinforced  against  a  portion 
of  this  upward  pressure  and  copiously  provided  with 
weep-holes,  together  with  holes  bored  in  the  underlying 
strata  concentric  with  the  weep-holes,  thus  relieving  the 
upward  pressure  and  reducing  it  to  the  minimum. 

The  writer  does  not  believe  that  any  dam  was  ever 
built  "of  such  form  that  there  could  be  no  uplifting 
force."     Although  there  are  of  course  cases  in  which  the 
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designer  might  be  justified  in  failing  to  take  it  into  con- 
sideration. In  the  Austin  Dam  there  is  no  ijase,  which 
is  probably  the  author's  justification  lor  the  statement 
previously  alluded  to;  but  the  underlying  rock  acts  as 
the  base,  and  against  this  rock  upward  pressure  ^\^ll 
be  exerted — to  what  extent  only  those  familiar  with  the 
details  of  the  work  and  its  foundation  are  competent  to 
say.  Joel  D.  Justin. 

Ilarrisburg,  Penn.,  June  10,  1915. 

[This  letter  was  submitted  to  Mr.  Taylor,  the  author 
of  the  article  on  the  Austin  Dam  and  the  resident 
engineer  on  that  recently  completed  structure.  He  has 
replied  as  follows. — Editor.] 

Sir — With  regard  to  the  twisted  steel,  I  should  have 
written  "square  rolled  twisted  .steel"  instead  of  "rerolled," 
which  latter  was  an  error.  We  did  use  "ingot'"  steel  square 
twisted  bars,  all  tested  by  competent  engineers  before 
being  used,  according  to  the  requirement  of  our  standard 
specifications. 

The  construction  of  the  foundation  by  the  grouting 
process,  as  described,  was  mentioned  only  generally.  Every 
part  of  the  cutoi?  wall  foundation  was  made  impermeable 
to  a  depth  of  about  12  ft.  below  the  bottom  of  the  trenches 
for  that  wall,  and  test  holes  were  always  drilled  between 
the  grouted  holes  for  the  purpose  of  proving  to  ourselves 
that  the  space  between  the  two  holes  grouted  had  been 
made  impermeable.  If  the  indications  were  such  as  to 
still  leave  a  permeable  condition,  the  process  was  con- 
tinued imtil  an  impermeable  foundation  was  achieved  for 
the  cutoff  wall. 

ilr.  Justin  computes  that  a  slab  of  rook  20  ft.  long, 
having  a  thickness  of  4  ft.  or  more,  as  indicated  by  our 
tests,  would  have  a  tension  in  the  iipper  fibers  of  over 
500  lb.  per  sq.in.  This  calculation  is  based  upon  the 
assumption  that  the  beam  of  rock  would  be  just  4  ft.  and 
that  it  would  be  a  simple  beam  and  20  ft.  long.  The 
wall  foundations  had  spread  footings  that  averaged  4  ft. 
This  reduced  the  span  to  16  ft.,  and  if  the  conditions  of 
beam  existed,  we  would  have  a  continuous  instead  of  a 
simple  beam.  The  actual  conditions  encountered,  however, 
indicated  rock  considerably  more  than  4  ft.  in  thickness, 
punctured  with  seams  and  test  holes,  so  that  no  part  of 
the  foundation  could  be  conceived  to  have  an  upward 
thrust  equal  to  more  than  the  resistance  of  that  force 
which  would  be  required  to  move  accumulated  mud  from 
the  cracks,  provided  that  water  permeated  under  the 
grouted  portion  of  the  cutoff  wall  to  create  sxtcIi  pressure. 

The  report  of  the  grouting  of  the  foundation  of  the 
Austin  dam  is,  in  itself,  a  considerable  volume,  more 
than  300  holes  having  been  drilled,  the  log  of  each  hole 
as  it  was  drilled  carefully  observed,  and  the  treatment 
of  each  hole  separately  described  and  recorded. 

It  would  be  impossible  to  cover  technically  all  the 
details  of  construction  in  the  scope  of  an  article  like  that 
written  for  Engineering  Xews,  one  of  the  unintentional 
omissions  from  that  article  being  a  paragraph  describing 
the  conditions  tmder  which  cement  was  used  in  our 
aggregate.  The  cement  was  furnished  by  the  Texas 
Portland  Cement  Co.,  tested  separately  at  the  mill  for 
composition  and  soundness,  handled  under  specific  reg- 
ulations in  proper  warehouse,  and  mixed  under  the 
constant  supervision  of  assistant  engineers. 

Fraxk  S.  Taylok. 

Austin,  Tex.,  June  26,  1915.. 


Messacaim    M.anll'way  History 

•Sir — On  Dee.  2,  1857,  Senor  Don  Antonio  Escandon, 
a  Mexican  capitalist,  in  consultation  with  Gen.  Manuel 
Robles,  who  represented  the  .Mexican  Government  at 
Washington,  engaged  the  services  of  Andrew  Talcott. 
a  former  ca])tain  in  the  Corps  of  Engineers,  U.  8.  A., 
to  make  surveys  for  a  railroad  from  Vera  Cruz  to 
the  city  of   Mexico. 

Innnediately  after  his  appointment  Captain  Talcott 
organized  a  corps  of  engineers  in  the  city  of  New  York, 
which  sailed  from  New  Orleans  Jan.  1,  1858,  and  landed 
in  Vera  Cruz  Jan.  4  following.  The  members  of  this 
corps  were: 

Capt.  Andrew  Talcott,  Chief  Engineer;  Andrew  B.  Gray, 
Quartermaster  and  Commissary;  J.  S.  Stoddart,  Assistant 
Engineer;  Richard  Page.  Assistant  Engineer:  L.  Van  Wyck, 
Assistant  Engineer. 

First  Brigade — M.  E.  Lyons,  Chief  Engineer;  E.  M.  Rich- 
ards. R.  P.  Stack,  T.  W.  Sargeant,  \V.  W.  Dechert,  A.  C.  Hall, 
E.  McLcnegan,  J.  Radnich,  James  J.  Arnold,  George  E.  Clymer. 

Second  Brigade — R.  B.  Gorsuch,  Chief  Engineer;  D.  S. 
Crosby,  W.  R.  Eastman,  A.  Van  Burcke,  James  Emmet,  T.  A. 
Emmet,  H.  G.  Webber,  L.  B.  Ward,  O.  W.  Bownton,  Alfred 
Delano,  D.  M.  Gorsuch. 

Exploring  Party — Sidney  Coolldge.  Chief:  T.  M.  R.  Talcott, 
Charles  Miller,  C.  A.  Wolf,  George  R.  Talcott. 

Of  the  above  T.  M.  R.  Talcott,  of  Eichmond,  Va., 
and  W.  R.  Eastman,  of  Albany,  N.  Y.,  I  know  to  be 
still  living. 

Maj.  Sidney  Coolidge,  16th  Regiment,  U.  S.  A.,  was 
killed  at  Chickamauga  during  the  Civil  War. 

I  am  very  much  interested  to  obtain  information  rela- 
tive this  survey  and  would  like  to  hear  from  any  who 
can  give  information. 

Emile  Low. 

745  Lafayette  Ave..  Buffalo,  X.  Y..  .July  13,  1915. 

AtiatSaoipaties  AgasEast  H.ivet= 
T®iasao!ra 

Sir — In  response  to  Ernest  .McCullough's  call  for  views 
of  jour  readers  on  the  use  of  rivets  in  direct  tension 
(issue  of  June  10,  1915,  p.  1139),  permit  me  to  call  his 
attention  to  an  article  in  the  Zeitschrift  des  Tereins 
Deutscher  Ingenieure,  Nov.  23,  1912  (Vol.  56,  No.  47, 
p.  1890),  on  "The  Effects  of  Stresses  Produced  in  Mate- 
rials by  Riveting." 

This  article  describes  a  set  of  experiments  which  show 
that  the  tensile  stresses  in  ordinary  rivets  parallel  to  the 
shank,  after  they  have  cooled  subsequent  to  being  driven 
by  a  hydraulic  riveting  machine,  are  2200  kg.  per  sq.cm., 
or  about  31,000  lb.  per  sq.in.  A  bolt  heated  to  a  dark 
cherry  red,  with  the  nut  tightened  just  to  bear  on  the 
metal,  without  initial  pressure,  was  stressed  to  about 
42,000  lb.  per  sq.in.  on  cooling. 

The  lower  stress  in  the  rivets  is  explained  principally 
by  the  fact  that  the  process  of  riveting  heats  the  sur- 
rounding material  and  allows  it  to  shrink  together  with 
the  rivet  on  cooling.  The  large  nut  on  the  bolt  is  also 
more  rigid  than  a  rivet  head,  and  bears  on  a  larger  area  of 
metal,  thus  producing  a  .smaller  linear  compression  in  the 
plates  and  a  correspondingly  greater  elongation  of  the 
bolt  shank,  with  the  resulting  higher  stresses. 

A  simple  computation  of  the  amount  of  shrinkage  on 
cooling  from  the  riveting  temperature,  as  well  as  experi- 
ence with  broken  rivets,  shows  that  most  rivets  must  be 
stressed  beyond  the  elastic  limit,  and  often  up  to  the 
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point  of  failure,  especially  on  the  oTitside  of  tlie  shank, 
right  under  the  head. 

The  forcjroing  seem.';  sufficient  to  condemn  the  use  of 
rivets  in  direct  tension.  In  fact,  tlie  shearing  strength 
of  the  undriven  rivet,  which  is  a  fiuiction  of  the  direct 
axial  tension,  is  also  seriously  impaired.  Cold  bolts,  in 
lioles  drilled  to  a  driving  fit,  with  no  eccentric  bearing, 
with  nuts  not  too  firmly  tightened,  or  a  detail  in  which 
rivets  are  used  in  shear  only,  should  be  employed. 

In  long  riveted  connections,  connecting  beams  to  gir- 
ders, bolts  near  the  end  where  there  is  considerable  nega- 
tive moment  would  probably  do  away  with  the  frequent 
rivet  failures.  The  question  even  arises  whether  in  very 
heavy  riveted  work,  where  the  holes  are  drilled  in  the 
field,  wliere  riveting  is  so  expensive,  and  where  the  long 
rivet  shanks  give  so  much  trouble,  snugly  fitting  bolts 
would  not  give  greater  strength  at  lesser  cost. 

Jacob  M.  Friedland. 

Borough  Hall,  Bronx,  New  York,  June  12,  1915. 


mitted,    they    shaU    be    estimated    at    two-thirds    of    the    unit 
stress." 


JosEi'H  Jacobs. 


Seattle,  Wash..  June  19.  191.5. 


Sir — I  think  structural  engineers  of  experience  will 
generally  sustain  the  contention  that  rivets  should  not  be 
used  in  direct  tension.  Eivets,  of  course,  have  some  direct 
tensile  strength,  and  no  rivet  is  well  set  unless  it  is  under 
an  initial  stress  of  that  character.  The  indeterminateness 
of  this  initial  stress,  however,  and  the  difficulty  of  securing 
a  uniform  upset  of  rivets  render  imcertain  the  residual 
rivet  value  in  direct  tension  that  could  be  safely  relied 
upon.  Eivets  are  occasionally  used  in  direct  tension,  but 
good  practice  is  entirely  against  it,  and  if  eiuployed  at 
all  in  that  manner  their  use  should  be  restricted  to  unim- 
portant connections  where  failure  could  result  in  no  seri- 
ous damage. 

All  of  the  authorities  of  record  with  which  I  am  famil- 
iar discountenance  the  use  of  rivets  in  direct  tension, 
either  by  definite  specification  forbidding  it  or  by  infer- 
ence, this  latter  being  indicated  by  absolute  omission  of 
any  allowed  unit-stress  for  rivets  other  than  in  bearing  and 
in  shear.  Many  of  these  authorities  might  be  quoted,  but 
the  following  few  will  suffice  and  are  characteristic : 

Bouscaren's  "General  Specifications"  of  1890,  paragraph  S5, 
"No  tensile  stress  shall  be  allowed  on  rivets." 

Merriman  &  Jacoby,  "Bridge  Design,"  Part  III  (third  edi- 
tion, 1S9S),  "Specifications  for  a  Pin  Truss  Bridge,"  paragraph 
39,  page  13S,  "Rivets  must  not  be  used  in  direct  tension." 

Atchison.  Topeka  &  Santa  Fe  Ry.,  specifications  of  Novem- 
ber, 1902,  paragraph  89,  "The  details  of  riveted  work  must  be 
so  designed  that  there  shall  be  no  tensile  stress  on   rivets." 

General  specifications  for  steel  highway  and  electric  rail- 
way bridge  superstructure  of  the  State  of  New  York,  1905, 
paragraph  88,  "Rivets  and  bolts  shall  not  be  used  in  direct 
tension." 

Ketchum's  "Design  of  Highway  Bridges"  (first  edition. 
1909),  "General  Specifications  for  Steel  Highway  Bridges," 
paragraph  39-a,  "Rivets  and  bolts  shall  not  be  used  in  direct 
tension." 

Cooper's  "General  Specifications  for  Steel  Highway  and 
Electric  Street-Railway  Bridges  and  Viaducts,"  1909,  "Rivets 
and  bolts  must  not  be  used  in  direct  tension." 

A  slight  variation  from  the  foregoing  and  partially 
providing  for  the  use  of  rivets  in  direct  tension  is  found 
in  the  following: 

Waddell's  "De  Pontibus,"  page  25,  points  out  that  the  re- 
quirement Is  less  important  for  steel  rivets  than  for  iron 
rivets,  but  yet  advocates  adherence  to  the  old  rule  "except 
for  very  unimportant  members  where  there  is  a  great  excess 
in   the  number  of   rivets  above   ttie   theoretical   requireinents." 

"General  Specifications  for  Steel  Superstructures  of  Bridges 
and  Viaducts,"  Department  of  Railways  and  Canals  of  Canada, 
1908,  paragraph  226,  "Rivets  will  not  be  used  in  direct  tension, 
but   In  any  case  where  rivets,  in  direct  tension,  may  be  per- 
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Sir — Eeferring  to  Ernest  ^IcCullough's  communica- 
tion in  your  issue  of  June  10,  I  beg  leave  to  quote  from 
my  book,  "Steel  Designing,"  1913,  as  follows: 

P.  179.  Tension  on  Rivet  Heads. — Specifications  usually 
require  that  tension  on  rivet  heads  must  be  avoided.  As  a 
general  proposition  this  is  a  good  requirement,  but  there  are 
cases  where  it  is  very  difficult  to  avoid  tension  on  rivet  heads 
without  making  expensive  or  clumsy  details.  One  expedient 
resorted  to  is  to  use  bolts,  because  a  bolt  is  stronger  to  resist 
tension  than  a  rivet.  The  author  prefers  rivets  in  tension,  in 
general,  to  bolts,  for  the  reason  that  too  often  common  erec- 
tion bolts  are  made  use  of,  and  it  requires  very  close  inspec- 
tion to  get  them  tight;  and  the  rivet  seals  the  hole  better 
against  the  admission  of  water. 

P.  ISO.  Design  of  Detail  to  Take  Tension  on  Rivet  Heads. — 
A  detail  to  take  tension  on  rivet  heads  must  be  correctly  and 
carefully  proportioned.  It  should  be  symmetrical.  A  single 
angle  on  one  side  of  a  member  is  not  a  proper  detail.  There 
should  be  at  least  four  rivets,  and  these  should  not  be  over 
about  2  in.  from  the  back  of  angles.  In  many  details  where 
there  is  tension  on  the  rivet  heads  the 
designer  does  not  consider  the  thickness 
of  the  connecting  angles.  The  angles  may 
bend  as  per  Fig.  13. 

The  thickness  of  connecting  angles 
must  be  such  as  to  avoid  this.  The  angle 
is  under  bending  stress  at  the  heel  and 
at  the  rivet  line,  hence  the  lever  arm  for 
bending  is  half  of  the  gage.  For  a  ten- 
sile value  on  a  rivet  no  more  than  one- 
half  of  the  single  shear  value  of  the  rivet  should  be  used.  If 
6000  lb.  be  used  as  a  unit  in  shear  and  10,000  lb.  in  bending, 
we  find,  for  %-in.  rivets,  HA-in.  gage.  2^-in.  spacing,  the 
thickness  of  angle  required  is  fs  in.:  for  %-in.  rivets,  1%-in. 
gage,  2 1/2 -in.  spacing,  the  thickness  of  angle  required  is  V2  in.; 
for  %-in.  rivets,  2-in,  gage,  2 34 -in.  spacing,  the  thickness  of 
angle  required  is  %  in.  The  angles  should  not  be  any  less  in 
thickness  than  the  figures  given,  and  if  the  gage  is  more  than 
that  given  above,  the  thickness  of  angle  should  be  increased. 
Greater  spacing  of  rivets  would  not  be  justification  for  dimin- 
ished thickness  of  angles,  because  the  distribution  of  load 
along  the  rivet  line  is  not  as  good  with  wide  spacing  as  with 
close  spacing.  If  the  connection  angle  has  two  rows  of  rivets, 
only  the  row  next  to  the  heel  can  be  counted  upon  to  take 
tension.  It  is  manifestly  impossible  to  transmit  any  tension 
into  the  second  row  in  a  more  or  less  flexible  angle  until  the 
first  row  fails.  The  second  row,  however,  can  take  any  sheai' 
in  the  connection.  When  there  is  shear  in  the  connection, 
the  rivets  required  for  the  same  should  be  in  addition  to  those 
lequired   for  tension. 

Tests  have  shown  that  tension  on  rivets  due  to  cooling  is 
sometimes  very  high,  approaching  at  times  the  elastic  limit 
of  the  steel.  This  would  seem  to  indicate  that  any  more  ten- 
sion might  cause  failure;  but  a  little  analysis  will  show  that 
I.tulling  on  the  head  of  a  rivet  already  in  stress  due  to  shrink- 
age does  not  increase  the  stress  on  the  rivet,  but  relieves  the 
pressure  on  the  plates,  unless  the  added  tension  exceeds  that 
already  on  the  rivet. 

Under  "General  Specifications  for  Structural  Steel 
Work,"  in  the  same  book,  p.  4.54,  occurs  the  following: 

Tension  on  rivet  heads  will  be  allowed  only  when  the  con- 
nection is  symmetrical  and  contains  at  least  four  rivets.  The 
bending  at  the  heel  of  connection  angle  must  be  considered 
as  well  as  the  bending  on  the  part  to  which  the  detail  is  at- 
tached. When  %-in.  rivets  are  used,  the  connection  angle 
should  be  %-in.  metal  and  the  gage  of  rivets  2  in.  With  %-in. 
rivets  use  H-in.  angles  and  1%-in.  gage,  and  with  %-in. 
rivets  use  -ni-in.  angles  and  IVs-in.  gage.  Additional  rivets 
must  be  provided  to  take  any  shear  coming  upon  the  same 
connection, 

Mr.  McCullough  invites  discussion  of  this  subject.  The 
foregoing  is  my  contribution.  Tension  on  rivet  heads 
always  has  been  and  always  will  be  used  in  designs.  It 
behooves  engineers,  instead  of  winking  at  these  details,  to 
take  cognizance  of  the  facts  and  regulate  the  matter  by 
proper  and  rational  rules.  In  Engineering  News,  Apr. 
11,  1907,  I  pointed  out,  among  other  bad  details,  a  ca.se 
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>'l  n  laro-e  viaduct  near  I'ittslmruh  wIumt  the  sidowalU 
bracket  is  depending  solely  on  tension  on  four  rivet  lieads, 
and  tliis  in  a  lop-sided  detail.  Furthermore,  if  these  rivets 
should  pull  apart  the  truss  would  be  split  and  wrecked. 
The  viaduct  still  stands;  but  this  is  no  excuse  for  sui'h 
details  to  exist.  It  does  show,  however,  that  rivet  heads 
will  stand  a  very  considerable  pull. 

As  to  rivet  heads  that  pop  off,  this  could  be  avoided  with 
proper  field  inspection  on  the  job.  When  rivets  are  taken 
out  of  the  forge  spitting  fire  and  driven  in  this  con- 
dition, they  are  very  apt  to  do  Just  this. 

The  case  of  the  rail  at  the  switch-joint  cited  by  ]\lr. 
^IcCullough  is  no  doubt  one  where  a  rivet  or  bolt  would 
be  bent  back  and  forth  each  time  the  load  passed.  This 
is  a  good  way  to  break  anything.  A  wire  that  would  re- 
quire half  a  ton  in  tension  to  break  it  can  readily  be  broken 
off  by  the  hand  with  an  ordinary  pair  of  pliers  by  bending 
back  and  forth.  Some  years  ago  the  Brooklyn  Bridge 
suspenders  carrying  a  number  of  the  floor-beams  gave  way. 
The  failure  was  due  to  the  bending  back  and  forth  of  these 
bolts  by  expansion  and  contraction  of  the  stiffening  truss. 
The  broken  suspenders  were  close  to  the  expansion  joint 
of  the  stiiffeuiug  trusses.  In  such  cases  as  these  s]iecial 
provision  must  be  made ;  but  in  the  ordinary  case  of 
structural  details  tension  on  rivet  lieads,  properly  safe- 
uiuarded  and  in  proper  details,  is  quite  reliable. 

Edwakd    Godfrey. 

Monongahela  Bank  Building, 

Pittsburgh,  Penn.,  June  15,  1915. 


Sir — In  the  June  10  issue  of  Engineering  News 
Ernest  McCollough  raises  the  oft-discussed  question 
whether  or  not  rivets  should  be  subjected  to  direct  tension. 
•Specifications  generally  forbid  the  use  of  rivets  in  tension, 
and  to  my  mind  this  is  eminently  proper. 

Changing  the  shape  of  the  metal  in  forming  a  head — 
an  effect  often  obtained  with  insufficient  heating  and  im- 
proper driving — must  result  in  greatly  weakening  the 
livet  at  the  junction  of  the  shank  and  the  head.  The  shank 
shrinks  in  cooling,  putting  a  considerable  stress  at  this 
point,  and  rivet  heads  coming  off  "of  their  own  accord" 
is  not  an  uncommon  occurrence.  Rivets  which  may  al- 
ready be  stressed  from  this  cause  to  nearly  the  point  of 
failure  should  not  have  an  additional  load  applied. 

I  once  directed  a  number  of  comparatively  "green" 
hands  in  the  partial  reconstruction  of  a  steel-frame  build- 
ing. A  pneumatic  hand-riveter  was  being  used.  The 
man  at  the  riveter  would  hammer  away  long  after  the 
head  had  formed — to  "make  a  good  job  of  it,"  was  his 
expression.  I  stopped  the  work  for  a  few  moments  while 
I  delivered  an  impromptu  lecture  on  rivets  and  riveting. 
At  its  conclusion,  to  illustrate  my  remarks,  I  picked  up  a 
4-lb.  hammer  and  struck  at  a  rivet-head  in  a  manner  per- 
haps more  forceful  than  elegant.  The  rivet-head  sailed 
off  into  space  in  a  way  that  would  have  delighted  a  golfer, 
and  I  barely  saved  myself  from  falling  off  the  scaffold. 

In  the  light  of  the  present  knowledge  of  the  art,  I 
would  not  subject  a  rivet  to  a  tensile  stress  except  in  very 
unimportant  details. 

C.  0.  Saxdsteom. 

Kansas  City,  Mo.,  June  IT,  1915. 

[With  most  writers  and  prevailing  practice  against 
tension  on  rivets,  the  fact  mu.st  be  faced  that  many  in- 


stances exist  where  rivets  are  ex])osed  to  severe  tensile 
stresses,  with  entire  success.  Even  in  railway-bridge  floors, 
where  the  impact  is  higli,  rivets  in  tension  have  been  used, 
and  no  special  trouble  developed  so  far  as  Engineering 
Neirx  has  been  able  to  learn.  Therefore  it  would  he  im- 
portant to  cite  specific  experience  to  show  that  rivets  in 
tension  are  dangerous,  or  undesirable,  or  otherwise  objec- 
tional)le. — Editor.] 


HOTES  AHD  QUERnES 


steelwork  for  the  Three  Raillo  To«er»  at  Darien,  C.  Z.,  the 
design  and  erection  of  which  were  described  in  "Engineering 
News"  of  June  24,  p.  1228,  was  furnished  and  erected  by  the 
Penn  Bridge  Co.,  of  Beaver  Falls,  Penn.,  instead  of  by  the 
Pennsylvania  Steel  Co.,  as  stated  in  the  article. 

A  CorreN|>ondeiit  DeNiroN  luformfitlou  of  a  specific  case 
where  contracts  for  worl<  have  been  let  on  a  sliding-scale 
percentage  basis,  under  which  the  percentage  to  be  paid  by 
the  contractor  was  varied  according  to  the  proportion  borne 
by  the  final  cost  to  the  original  estimate  for  the  work.  That 
is  to  say,  the  contractor  might  receive  a  certain  percentage  if 
the  final  cost  were  less  than  the  original  estimate,  and  a  de- 
creased  percentage   if   the   cost   were    greater. 

The  Tentative  Dexlen  for  nn  Activated-Sludge  tank  at 
Houston,  Tex.,  shown  in  Fig.  5  on  p.  170  of  this  issue,  has 
been  revised  in  minor  particulars  since  the  original  design 
was  made.  A  telegram  from  the  City  Engineer,  received  after 
the  page  containing  the  drawing  had  gone  to  press,  gives 
these  revisions  as  follows: 

Have  changed  plans.  Filtros  plate  lowered  until  it  is 
level  with  concrete  at  bottom  of  tank,  thus  eliminating  space 
for  accumulation  of  sludge  in  bottom  of  aerating  tank.  Have 
put  return  flow  pipe  out  away  from  the  shelf  shown  on 
drawing  and  eliminated  shelf,  thus  making  the  sides  of 
aerating  tank  smooth.  Return-flow  pipe  will  be  supported 
by  smooth  fiat  bars  with  axis  vertical  extending  from  side 
to  side  of  aerating  tank.  Have  tested  out  return  flow  as 
designed  and   it  works  satisfactorily. 


New  Yoke  University — The  School  of  Applied  Sci- 
ence is  now  offering  a  four-year  course  in  industrial 
engineering,  intended  to  turn  out  men  who  can  engage 
immediately  in  the  business  side  of  engineering  work. 
The  requirements  for  admission  will  be  the  same  as  for 
other  courses  in  the  school.  The  course  aims  to  super- 
impose on  the  fundamentals  of  engineering,  courses  in 
accounting,  economics,  industrial  history,  statistics  and 
cost  finding,  business  organization,  factory  organization 
and  shop  management. 

Washington  University — In  1914,  as  an  experi- 
ment, the  electrical  engineering  department  offered  two 
courses — one  of  lectures  and  one  of  laboratory  work. 
These  were  intended  primarily  for  St.  Louis  men  con- 
nected with  the  electrical  business  and  to  whom  a  more 
detailed  knowledge  of  certain  phases  of  electricity  would 
be  valuable.  These  courses  proved  very  popular  and  within 
three  days  after  the  opening,  further  registrations  had  to  be 
refused.  For  the  year  1915-16  it  is  proposed  to  offer  night 
courses  of  a  similar  nature  in  a  number  of  other  branches. 
These  are  general  courses  in  English,  economics,  political 
science,  histor,v,  mathematics,  mechanics  and  physics. 
There  are  technical  courses  in  civil,  mechanical  and  elec- 
trical engineering,  architecture,  mathematics,  applied 
mechanics,  and  physics.  Saturday  and  late  afternoon 
courses,  particularly  for  teachers,  are  being  offered  i.u 
all  departments. 
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The  erection  of  the  superstructure  of  the  Jacksou  St. 
bridge  over  the  Chicago  Eiver  has  been  delayed  two 
mouths  by  the  Chicago  strike  of  steel  workers.  The  con- 
dition of  the  work  on  July  2  on  the  west  leaf  of  the  bridge 
is  shown  in  the  accompanying  view.  This  is  a  trunnion 
bascule  bridge  with  a  span  of  203  ft.  3i/4-in.  c.  to  c.  of 
trunnions,  and  will  have  1310  tons  of  steel  (exclusive  of 
105  tons  for  the  machinery).  About  500  tons  are  now 
erected,  350  tons  of  which  are  on  the  west  side,  as  the 
completion  of  the  foundation  on  the  east  side  was  delayed 
considerably. 

Erection  was  begun  March  12.  The  strike  occurred 
April  30,  stopping  all  steel  bridge  and  building  work  in 
the  city  until  July  7,  when  a  settlement  was  made  and 
the  strike  ended. 

The  view  shows  the  heels  of  the  trusses  erected  and  the 
trunnions  in  place.  The  erection  is  done  by  means  of  a 
stiff-leg  derrick  having  a  50-ft.  mast  and  a  70-ft.  box- 
lattice  boom,  with  a  hoisting  capacity  of  40  tons.  The 
heaviest  loads  handled  are  the  48-ton  cross-girders.  When 
the  work  has  advanced  farther,  a  boom  135  ft.  long 
will  be  used,  reducing  the  hoisting  capacity  to  20  tons. 


The  bridge  is  being  built  Ijy  the  Sanitary  District  of 
Chicago,  under  George  M.  Wisner,  Chief  Engineer,  the 
plans  being  approved  also  by  John  Ericson,  City  Engineer. 
The  Strauss  Bascule  Bridge  Co.  acts  as  consulting  engi- 
neer for  both  superstructure  and  substructure.  The  sub- 
structure was  described  in  Engineering  News,  March  18, 
1915,  and  was  built  by  the  Great  Lakes  Dredge  &  Dock 
Co.  The  steelwork  is  manufactured  by  the  Mt.  Vernon 
Steel  Co.,  of  Mt.  Vernon,  Ohio,  and  the  erection  is  be- 
ing done  by  the  Strobel  Steel  &  Construction  Co.,  of 
Chicago. 


On  July  15  at  Front  St.  and  Old  Slip,  New  York 
City,  the  first  of  the  eight  shields  of  the  four  new  East 
Eiver  tunnels  for  subway  lines  started  forward,  and  the 
first  segments  of  cast-iron  lining  were  erected.  The 
southerly  pair  of  timnels  will  carry  the  Broadway- 
Church  St.  line  (to  be  operated  by  the  New  York  Mun- 
icipal Ry.  Corporation)  across  the  river  to  a  connec- 
tion vrith  the  Fourth  Ave.  subway;  these  tunnels  are 
located  at  South  Ferry.  The  other  pair,  three  blocks 
north,  at  Old  Slip,  will  form  the  river  crossing  of  the 
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ERECTION    OF    THE   WEST   LE.\F    OF    THE   J.A^CKSON   ST.    BASCULE    BRIDGE    AT    CHICAGO    (DELAYED    BY 
STEEL-WORKERS'  STRIKE  FROM  APR.   30  TO  JULY  7) 

At  the  left  is  a  truss  span  and  deck  span  of  the  old  approach  (over  the  railway  tracks).  The  girder  at  the  left  sup- 
ports the  outer  side  of  a  team  driveway  to  the  freight  house,  and  spans  the  opening  into  the  bypass  which  gives  additional 
waterway   for   the   flow   of  water  in   the   river.     At   the   right  is  the  Adams  St.  swingbridge 
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Seventh  Ave. -Park  PL-William  St.  subway  of  the  lu- 
terborough  Eapid  Transit  Co.  The  Fliun-O'Eouike 
Co.  has  the  contract  for  all  four.  Five  caissons  have 
been  sunk  as  land  shafts,  from  which  the  shields  start. 
In  each  case  a  single  caisson  serves  for  both  tunnels  of 
a  pair,  except  at  Old  Slip,  where  the  tunnels  pass  on 
either  side  of  the  Old  Slip  police  station  and  therefore 
required  separate  caissons.  The  work  is  managed  hy 
George  H.  Flinn  and  John  F.  O'Kourke,  of  the  con- 
tracting company. 


A  searching  investigation  into  the  cause  of  the  fatal 
head  collision  on  the  Western  Maryland  Ry.,  which  oc- 
curred on  June  24  on  High  Bridge,  near  Thurmont,  Md., 


has  established  that  the  wreck  was  caused  hy  an  error  com- 
mitted by  the  Hagerstown  dis])atcher.  This  corrobo- 
rates the  opinion  voiced  in  Engineering  Neivs  of  July  1. 
The  collision  was  between  the  Blue  Ridge  express  and  the 
Baltimore  local.  Six  persons  were  killed.  Property  dam- 
age is  placed  at  $1T,123. 

The  investigation  waa  in  charge  of  Staunton  Ennes, 
General  Manager  of  the  railway.  Associated  with  him 
were  representatives  of  the  Interstate  Commerce  Commis- 
sion, members  of  the  Public  Utilities  Commission  of 
Maryland,  and  the  district  attorneys  of  Frederick  and 
Washington  Counties.  The  Hagerstown  dispatcher  freely 
admitted  his  failure  to  annul  a  certain  order  and  accepted 
full  resi^onsibility  for  the  accident.  The  chief  dispatcher 
in  his  testimony  stated  that  he  believed  the  mistake 
was  caused  by  a  momentary  lapse  and  not  by  ignorance 
on  the  part  of  his  dispatcher,  who  claimed  to  have  been 
overworked. 

As  a  result  of  the  wreck  the  Western  ilaryland  Ry.  Co. 
will  install  the  block-signal  .system  on  50  mi.  of  track 
between  Cumberland  and  Baltimore.  It  is  stated  to  be 
the  purpose  of  the  company  ultimately  to  equip  the  entire 
line  with  the  block-signal  system. 


FIG.    2.    SHOWING    COMPARATIVE    HEIGHT    OF    BRIDGE 


San  Diego,  Calif.,  since  last  May,  when  the  new  char- 
ter went  into  effect,  has  been  managed  in  the  main  by 
engineers.  The  new  mayor,  Edwin  M.  Capps,  is  a  mem- 
ber of  the  American  Society  of  Civil  Engineers,  and  was 
formerly  supervising  engineer  of  city  harbor  improve- 
ments; the  manager  of  operation  is  F.  M.  Lockwooil, 
former  engineer  of  the  city  sewer  department,  and  the 
assistant  manager  of  operation  is  John  L.  Bacon,  a  mem- 
ber of  the  American  Society  of  Mechanical  Engineers. 

The  form  of -city  government  is  similar  to  the  citja 
manager  plan,  but,  uulike  the  city  manager,  the  juris- 
diction of  the  head  of  the  city  operating  department  is 
confined  to  the  following  bureaus:  Water,  sewer,  street, 
harbor,  engineering,  and  public  buildings,  by  the  original 
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charter  provision;  and  the  departments  of  pueblo  lands 
and  forestry,  building  inspection,  boiler  inspection  and 
electrical  inspection  by  subsequent  charter  amendment. 
The  operating  department  has  no  jurisdiction  over  the 
bureaus  of  public  health,  purchasing,  auditor,  treasurer, 
attorney,  city  clerk,  plumbing  inspection,  parks,  play- 
grovmds  or  the  civil-service  commission. 

The  department  of  oiieration,  as  now  organized,  pays 
particular   attention   to  giving  full   publicity   to   all   the 


work  under  its  jurisdiction.  There  is  one  clerk  whose 
sole  duty  it  is  personally  to  meet  any  citizen  desiring 
information  about  the  city's  business  and  courteously 
to  give  that  information  as  promptly  and  exactly  as 
]iossible.  A  detailed  public  statement  of  the  financial 
condition  of  the  city  bureaus  is  made  monthly,  which 
gives  the  various  allowances  and  the  percentages  expended 
to  date.  The  appropriations  of  the  operating  department 
for  the  current  year  total  nearly  $600,000. 

m 

Heavy  crossing-gates  ^^•cre  recently  installed  by  the 
Long  Island  E.B.  Co.  at  Long  Beach  Road  near  Jekyl 
Island  on  the  Long  Beach  division.  The  purpose  of  this 
new  type  of  gate  illustrated  herewith  is  effectually  to  stop 
adventurous  automobilists  from  trying  to  beat  the  train 
to  a  crossing. 

The  gates  are  constructed  of  two  40-ft.  s]u-uce  poles 
each  about  12  in.  in  diameter  on  the  butt  end  and  8  in. 
at  the  point.  They  are  counterweighted  with  1000  lb. 
of  iron  and  when  down  are  3  ft.  6  in.  above  the  crown 
of  the  highway.  They  are  lowered  by  means  of  a  %-m. 
rope  fastened  to  the  tip  of  the  pole  and  are  kept  in  place 
by  means  of  a  chain  and  hook.  The  gates  are  about  35 
ft.  long  between  posts,  with  an  overhang  of  4  ft.  The 
black  and  white  stripes  shown  are  about  12  in.  wide. 

Joseplh  A.^sftaini  Inloflinm®© 

Xews  of  the  death  of  Dr.  Joseph  A.  Holmes  was  re- 
ceived just  as  last  week's  issue  was  going  to  press,  and 
space  permitted  only  a  brief  announcement  in  the  column 
of  obituaries.  Dr.  Holmes'  health  failed  over  a  3'ear  ago, 
and  he  removed  with  his  family  to  Colorado,  hoping  to 
benefit  by  the  change  of  climate.  His  system  was  weak- 
ened,  however,  by   overwork,   and   after  his   removal   to 
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Colorado  ho  continued  his  oversight  of  the  all'airs  of  his 
bureau  with  the  aid  of  a  seeret^iry,  instead  of  giving  up 
all  liusiuess  and  trying  to  regain  his  health. 

The  news  of  his  untimely  death  brings  sorrow  to  a  wide 
circle  of  friends  in  all  parts  of  the  country. 

For  nearly  a  dozen  years,  ever  since  he  was  appointed 
by  President  IJoosevelt  to  take  charge  of  the  fuel-testing 
work  of  the  United  States  Geological  Survey  at  the 
St.  Louis  Exposition  in  1904,  Dr.  Holmes'  enthusiastic 
devotion  to  his  work  has  been  an  inspiring  example  to 
all  his  associates  and  to  many  others  in  the  engineering 
]irofession  who  had  the  privilege  of  his  acquaintance. 
Probaldy  the  greatest  achievement  of  his  life  was  the 
development  of  mine-rescue  work  by  the  Government,  and 
the  scientific  investigation  of  mine  accidents  with  a  view 
to  removal  of  their  causes. 

It  is  a  notable  illustration  of  T)r.  Tlolnies'  zeal  and 
ability  that  wlien  the  Bureau  of  Mines  was  created  by 
Congress  in  1910,  President  Taft  selected  Dr.  Holmes 
to  take  charge  of  it,  notwithstanding  the  fact  that  Dr. 
Holmes  was  closely  identified  with  the  group  of  prominent 
officials  in  the  Department  of  the  Interior  against  whom 
the  then  Secretary  of  the  Interior,  E.  A.  Ballinger,  had 
been  in  active  opposition. 

Dr.  Holmes  was  a  member  of  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of  Mining 
Engineers,  the  American  Society  for  Testing  Materials, 
the  Cosmos  Club  of  Washington,  the  Engineers  Club 
of  Xew  York  City,  and  a  number  of  other  professional 
and  scientific  organizations.  He  is  survived  by  a  widow 
and  four  children. 


Explosion  in  a  Grnin  Bin  of  an   elevator  of  the  New  York 

Central  Lines  at  West  New  York.  N.  J.  (opposite  42d  St.,  Ndw 
York  City)  partly  wrecked  the  upper  portion  of  the  structure 
and  flying  fragments  slightly  injured  six  persons  on  nearby 
barges.  It  appears  that  No.  7  of  the  fourteen  14,000-bu.  steel 
bins  was  empty  when  the  explosion  occurred  in  it.  The  sup- 
porting steelwork  prevented  rupture  of  the  bin  walls,  so  that 
the  force  of  the  explosion  was  exerted  upward.  The  damage 
was  confined  to  the  cupola  and  main  roof,  on  which  the  dfibris 
fell;  the  frame  and  machinery  were  uninjured.  While  the 
cause  has  not  yet  been  definitely  ascertained,  it  is  reported 
that  possibly  dust  in  the  bin  became  ignited  by  a  spark. 

A  450-Ton  Canal  Betneen  tlie  Vistula  anil  the  Oder  was 
completed  far  enough  to  open  traffic  in  April.  The  line  is  293 
km.  long.  It  extends  up  the  Warthe  and  the  Netze  rivers,  has 
its  summit  level  for  27  km.  in  an  old  canal  of  originally 
smaller  capacity,  and  descends  the  Brahe  to  the  Vistula.  The 
total  lift  on  the  east  side  is  137 "4  ft.  and  on  the  west  side  92 
ft.     The  canal  can  be  navigated  by  vessels  of  4-ft.  8-in.  draft. 

The  Los  Aneeles  Municipal  Cement  Plant  has  been  leased 
by  the  city  to  Los  Angeles  County.  The  county  is  to  pay  the 
city  an  annual  rental  of  $27,500  for  a  period  of  three  years 
and  at  the  end  of  the  first  year  the  city  may  offer  the  plant 
in  open  sale,  at  which  the  county  agrees  to  bid  $500,000.  The 
city  is  to  have  the  privilege  of  buying  cement  for  its  own 
needs  in  any  quantity  at  $1.35  per  barrel  and  is  to  receive  a 
royalty  if  5^4c.  per  bbl.  on  all  cement  manufactured  and  an 
annual  depreciation  allowance  of  $11,000,  which  will  be  re- 
turned  to  the  county   in   the  event  of  a   sale  of  the  plant. 

Floods  in  the  Great  >[innii  Valley — Two  small  floods  have 
occurred  in  the  Great  JNIiami  Valley,  Ohio,  since  July  7.  The 
first  ^vas  caused  by  a  heavy  general  precipitation  over  the 
basin  on  the  afternoon  and  evening  of  July  7.  The  rainfall 
in  the  basin  varied  from  1.30  in.  at  Hamilton  to  3.60  in.  at 
Greenville,  with  2.17  in.  at  Dayton  (3ii-hr.  fall).  The  flood 
reached  its  crest  of  11.3  ft.  at  Dayton  about  1  a.m.  July  9. 
The  crest  of  the  March,  1913,  flood  at  Dayton  was  29.0  ft. 
The  maximum  discharge  at  Dayton  at  the  crest  of  the  flood 
of  July  9,  1915,  was  about  32,000  sec.ft.,  from  a  drainage  area 
of  about  2500  sq.mi.  The  channel  at  Dayton  can  carry  about 
90,000  sec.ft.  The  discharge  in  the  great  1913  flood  was  about 
250,000  sec.ft.  at  Dayton.  The  1915  flood  caused  no  damage  at 
any  of  the  cities  or  towns  in  the  valley.  Several  temporary 
trestle    bridges   over    the    Miami    River   below    Dayton,    replac- 


ing structures  washed  out  by  the  1913  flood,  were  considerably 
damaged.  The  second  flood  occurred  on  July  Ifi  at  Dayton, 
where  a  stage  of  7.G  ft.  was  reached  at  S:30  a.m.  Little  or  no 
damage  was  caused  by  this  second  flood  In  any  part  of  the 
valley.  The  rainfall  In  the  Miami  Basin  was  much  lighter  than 
in  the  preceding  flood.  In  northern  and  central  Ohio,  how- 
ever, this  second  storm  was  very  severe,  and  at  several  points 
the  disastrous  flood  of  March,  1913,  was  exceeded.  At  Kenton, 
on  the  Scioto  River,  5.45  In.  of  rain  fell  In  12  hr.  on  the  night 
of  July  15-16.  A  large  portion  of  the  city  was  overflowed. 
Poraker,  a  village  near  Kenton,  also  suffered  consider- 
able damage.  At  Lima,  where  three  lives  were  lost,  more 
than  200  homes  submerged  and  a  large  area  flooded.  It  Is  be- 
lieved that  the  damage  will  amount  to  about  $300,000.  An 
estimate  places  the  total  losses  from  this  flood  In  Ohio  at  over 
$2,000,000.  Ten  per  cent,  of  the  corn  crop  of  Ohio  was  de- 
stroyed and  the  wheat  crops  will  be  damaged  to  about  the 
same  extent. 

The  Proposed  Xavnssn  Island,  W.  I..  Livrht  Station  to  be 
constructed  by  the  Lighthouse  Service  of  the  United  States 
Department  of  Commerce  will  be  located  on  the  southern 
side  of  the  island,  on  its  highest  point,  which  is  about  250  ft. 
above  sea  level.  The  tower  will  be  cylindrical,  of  reinforced 
concrete,  supporting  a  cylindrical  helical-bar  lantern  with  a 
focal  plane  about  152  ft.  above  its  base  and  402  ft.  above  the 
sea  level.  The  illuminating  apparatus  will  consist  of  two 
four-sided,  fourth-order  lenses  mounted  side  by  side,  parallel, 
and  carried  on  a  mercury  float.  The  lenses  will  be  provided 
with  35-mm.  mantle  lamps.  The  characteristic  will  be  a 
double  white  flash  every  30  sec.  The  range,  due  to  the  height 
of  the  light,  will  be  about  27  nautical  miles.  The  plans  have 
been  completed  and  bids  are  to  be  invited  shortly. 

A  IVaval  Advisory  Committee  on  Inventions,  to  comprise 
the  best  inventive  genius  in  the  United  States,  has  been  pro- 
posed by  Josephus  Daniels,  Secretary  of  the  Navy.  Thomas 
A.  Edison  has  accepted  the  chairmanship  of  this  committee. 
As  other  members  such  men  as  Alexander  Graham  Bell,  Henry 
Ford,  Orville  Wright,  Lewis  Nixon,  John  Hays  Hammond.  Jr., 
Hudson  Maxim  and  C.  P.  Steinmetz  have  been  suggested.' 
The  leading  engineering  and  scientific  societies  of  this 
country  have  been  asked  by  Mr.  Daniels  to  select  two  members 
each  to  serve  on  the  committee.  The  societies  thus  invited 
are  the  American  Society  of  Civil  Engineers,  American  Insti- 
tute of  Electrical  Engineers,  American  Society  of  Mechanical 
Engineers,  American  Institute  of  Mining  Engineers,  American 
Chemical  Society,  American  Mathematical  Society,  American 
Aeronautical   Society    and    the   Inventor's   Guild. 

The  State  of  Illinois  May  Purchase  Cement  for  Highnnys, 
according  to  a  recent  decision  of  the  State  Supreme  Court. 
A  year  ago  a  taxpayt  r  filed  a  bill  in  the  Circuit  Court  of 
De  Kalb  County  praying  the  annulment  of  a  certain  contract 
made  by  and  between  the  State  Highway  Commissioners 
and  the  Marquette  Cement  Manufacturing  Co.  on  the  ground 
that  the  commissioners  did  not  have  the  power  to  buy  cement, 
which  was  subsequently  furnished  to  contractors  for  the 
construction    of   state-aid    roads.      The    court    ruled: 

We  are  of  the  view  that  the  statutes  appropriating  funds 
to  the  commission  for  the  building  of  state-aid  roads,  together 
with  the  statute  giving  the  commission  power  to  let  all  con- 
tracts tor  the  construction  of  such  roads,  or  in  a  certain  event 
to  construct  the  same  through  its  own  agencies,  and  to  ner- 
f,???iohil  other  duties  prescribed  in  the  act  or  reasonably 
inferable  therefrom,  confer  upon  the  commission  full  and 
express  power  to  purchase  such  road  building  materials,  tools 
imp  ements  and  machinery  as  may  from  time  to  time  be 
needed  for  the  purposes  aforesaid,  and  in  their  discretion  to 
fh  Saf^"""  anticipate  the  needs  and  prepare  therefor,  as 
the  bill  here  under  consideration  shows  was  done,  and  to  the 
same  extent  as  if  the  methods  of  its  procedure  in  the  premises 
were  as  definitely  prescribed  as  the  same  are  prelcrib^lfn 
relation    to   lettir.g   contracts   for   highway   construction. 

A  Deep  Tunnel  Relief  Sener  was  put  under  construction 
by  the  city  of  New  York  last  week.  The  sewer  will  extend 
down  Madison  Ave.  from  43rd  St.  to  41st  St.  and  thence 
through  a  rock  tunnel  from  40  to  45  ft.  below  the  surface 
and  eastward  under  41st  St.  to  the  East  River,  draining  the 
area  in  the  vicinity  of  the  Grand  Central  Station.  A  portion 
of  the  sewer  from  the  west  side  of  Park  Ave.,  under  the 
existing  subway,  on  to  a  point  slightly  beyond  Third  Ave 
will  be  constructed  by  the  Rapid  Transit  Subway  Construc- 
tion Co.  as  part  of  its  contract  for  the  connection  between  the 
old  subway  and  the  new  Lexington  Ave.  line.  The  remainder 
of  the  work  will  be  done  by  contractors  for  the  city  under  the 
supervision  of  the  Manhattan  Bureau  of  Sewers.  Work  was 
started  at  the  site  of  the  proposed  shaft  at  the  southeast 
corner  of  Lexington  Ave.  and  41st  St.  The  first  shovelful  of 
dirt  was  turned  by  Robert  Ridgway,  Engineer  of  Subway 
Construction,  Public  Service  Commission  for  the  First  District, 
after  the  earth  had  been  loosened  by  a  pick  wielded  by  R.  A. 
Shaler,  Tunnel  Engineer  for  the  Rapid  Transit  Subway  Con- 
struction Co.  The  cost  of  the  entire  work  is  estimated  at 
$240,000. 
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quarters  at  Richmornl,  Va.  Mr.  Buckley  succeeds  Mr.  W.  T. 
Dobyns,  resigned.  Mr.  H.  E.  Tyrrell,  Supervising-  Engineer  at 
Washington,  D.  C,  will  succeed  Mr.  Buckley. 


Mr.  P.  N.  Hibbits  has  resigned  as  Superintendent  of  Motive 
Power  of  the  Lehigh  Valley  R.R.  Co.,  to  accept  another  posi- 
tion. 

Mr.  W.  Spencer  Robertson  has  been  appointed  Secretary 
of  the  American  Locomotive  Co.,  to  succeed  Mr.  C.  B.  Denny, 
resigned. 

Mr.  Carl  H.  Watson  has  been  selected  as  Designing  and 
Supervising  Engineer  of  the  Port  Washington,  L.  L,  Sewer 
District,  lately  organized  by  the  Town  Board  of  North  Hemp- 
stead, L.   L 

Mr.  George  M.  Rice  has  been  appointed  Chief  Engineer 
of  the  Paget  Sound  &  Willapa  Harbor  Ry.  Co.,  to  succeed 
Mr.  C  H.  Byers,  recently  resigned.  His  headquarters  will  be 
at    Raymond,    Wash. 

Mr.  William  T.  Dunn,  formerly  tool-steel  expert  of  the 
Carpenter  Steel  Co.  in  Boston  and  New  England,  has  been 
appointed  District  Sales  Agent  in  New  England  and  Eastern 
Canada   of   the    International   High    Speed   Steel    Co. 

Mr.  Edward  J.  Kelly,  Assistant  Chief  Engineer  of  the  San- 
itary District  of  Chicago,  has  been  appointed  by  Governor 
Dunne  a  member  of  the  Illinois  Waterway  Commission,  which 
is  to  undertake  an  S-ft.  waterway  from  the  Chicago  drainage 
canal  at  Joliet  to  the  Illinois  River  at  La  Salle,  111. 

Mr.  Joachim  G.  Giaver,  for  the  last  17  years  Chief  Engineer 
of  Structural  Design  and  Foundations  for  D.  H.  Burnham  & 
Co.,  has  opened  offlces  as  consulting  engineer,  at  751  Railway 
Exchange  Building,  Chicago,  and  will  specialize  in  structural 
design,    foundations   and   building   engineering   in   general. 

Mr.  Geo.  B.  Massey,  Jun.  Am.  Soc.  M.  E.,  formerly  Manager 
of  Foreign  Sales  of  the  Bucyrus  Co.,  at  Milwaukee,  has 
opened  consulting  engineering  offices  with  the  firm  name  of 
Geo.  B.  Massey  Co.,  in  the  People's  Gas  Building,  Chicago. 
The  company  will  specialize  in  excavating  machinery  and 
methods. 

Mr.  E.  G.  Buckland,  formerly  vice-president  and  general 
counsel  of  the  New  York,  New  Haven  &  Hartford  R.R.,  has 
been  elected  President  of  the  Central  New  England  R.R.,  to 
fill  the  vacancy,  as  required  by  the  law  of  Massachusetts, 
caused  by  the  resignation  of  Mr.  Howard  Elliott,  President 
of  the  N.  Y.,  N.  H.  &  H.  R.R. 

Mr.  Henry  D.  Dewell,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
with  the  firm  of  Galloway  &  Markwart,  San  Francisco,  Calif., 
and  for  the  last  three  years  Chief  Structural  Engineer  of 
the  Panama-Pacific  International  Exposition,  has  opened 
offices  in  the  Holbrook  Building,  5S  Sutter  St.,  San  Francisco. 
for  the   general   practice   of  civil   engineering. 

Mr.  C.  F.  Rouze,  for  the  past  year  Manager  of  the  Kansas 
City  oflice  of  the  Knox  Motors  Co.,  has  been  appointed  Sales 
Manager  of  the  Knox  Motors  Associates,  of  Springfield,  Mass., 
an  association  recently  organized  to  act  as  sole  distributor 
of  the  products  of  the  Knox  Motors  Co.  Mr.  Rouze  succeeds 
Mr.  H.  F.  Blanchard.  who  recently  resigned  as  Sales  Manager 
of  the  company. 

Mr.  Charles  M.  Schwab,  M.  Am.  Soc.  M.  E.,  President  of 
the  Bethlehem  Steel  Co.,  has  advised  the  Pennsylvania  State 
Highway  Commission  that  he  will  bear  a  large  part  of  the 
cost  of  improving  the  highways  in  the  vicinity  of  Loretto, 
Penn.,  his  birthplace.  He  has  offered  to  pay  50  per  cent,  of 
the  cost  of  construction  of  two  sections  of  road  from  Cresson 
to  Ebensburg  by  way  of  Loretto,  and  to  build  for  the  latter 
borough    a    highway    through    its    center. 

Mr.  Farley  Gannett,  Assoc.  M.  Am.  Soc.  C.  E.,  Chief  En- 
gineer of  the  Water  Supply  Commission  of  Pennsylvania,  has 
resigned  to  engage  in  private  practice  in  the  City  of  Harris- 
burg.  Mr.  Gannett  will  specialize  in  practice  before  the  state 
departments  and  commissions.  In  addition  he  has  established 
a  chemical  and  bacteriological  laboratory  to  handle  analyses 
of  water,  sewage  and  trade  wastes.  Mr.  Gannett  has  held  the 
position  of  Chief  Engineer  for  10  years.  He  is  President  of 
the   Engineers'  Society  of  Pennsylvania. 

The  following  promotions  and  changes  have  been  announced 
by  the  Southern  Railway:  Mr.  J.  H.  Stanfiel,  Superintendent 
of  the  Southern  Railway  and  the  Northern  Alabama  Ry.,  at 
Birmingham,  Ala.,  has  been  promoted  to  General  Superin- 
tendent of  the  Southern  district  of  the  Southern  Railway,  to 
succeed  C.  L.  Harris,  resigned.  Mr.  H.  H.  "Vance,  Superintendent 
of  Terminals  at  Birmingham  will  succeed  Mr.  Stanfiel.  Mr. 
G.  E.  Buckley,  Engineer  of  Maintenance-of-Way,  at  St.  Louis, 
of  the  Western  district,  has  been  appointed  Engineer  of 
MaintenanCf-of-Way     of     the     Northern     district,     with     head- 


Charles  C.  Rose,  M.  Am.  Soc.  C.  E.,  Superintendent  of  the 
Delaware  &  Hudson  Coal  Co.,  died  at  his  home  in  .Scranton, 
Penn.,  on  July  17,  aged  69  years. 

Harold  B.  Anderson,  M.  Am.  Soc.  M.  E.,  Chief  Engineer  of 
the  Winton  Motor  Carriage  Co.,  Cleveland,  Ohio,  was  killed 
in  that  city  on  July  13  by  a  street-car  while  trying  to  pass 
it  in  an  automobile.  The  accident  occurred  at  the  west 
end  of  the   Superior  viaduct.      He  was   35  years   old. 

Frank  R.  Williamson,  M.  Am.  Soc.  C.  E.,  Assistant  Engi- 
neer of  the  Sanitary  District  of  Chicago,  died  July  11.  He 
had  been  in  the  bridge  department  of  the  District  for  the  last 
six  years,  engaged  principally  in  the  design  of  bascule  bridges. 
Previously  he  was  Chief  Draftsman  of  the  Scherzer  Rolling 
Lift  Bridge  Co. 

E.  C.  Bower,  for  30  years  Superintendent  of  the  Waynes- 
burg  &  Washington  R.R.,  died  at  his  home  in  Waynesburg, 
Penn.,  C6  years  of  age.  He  retired  from  active  service  on 
July  1,  1914.  Mr.  Bower  was  assistant  engineer,  under  his 
father,  Charles  W.  Bower,  engineer  on  the  flagship  "Bridge- 
port" on  the  Tennessee  River  during  the  Civil  War. 

Emil  Rathenau,  probably  the  best  known  in  America  of 
any  of  the  German  engineers,  died  recently  at  the  age  of 
76  years.  He  was  Director-General  of  the  AUgemeine  Elek- 
trizitats-Gesellschaft,  and  was  practically  founder  of  the 
electrical  industries  of  Germany.  He  was  horn  Dec.  11,  1838, 
and  received  his  education  at  the  technical  high  schools  of 
Hanover  and  Zurich.  His  first  employment  was  with  the 
locomotive  works  of  A.  Borsig  in  Berlin.  Later  he  was 
employed  in  England  with  John  Penn  &  Son,  of  Greenwich, 
and  with  Easton,  Amos  &  Sons,  of  London.  About  1S70  he 
founded  the  first  telephone  exchange  in  Berlin.  He  introduced 
the  Edison  carbon-filament  electric  lamp  on  the  Continent 
and  was  largely  instrumental  in  establishing  the  great  Ger- 
man electrical  "works  for  the  manufacture  of  electric  lamps 
and  electrical  machinery. 
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COMING   MEETINGS 


-AMERIC-VN  INSTITUTE  OF   CHEMICAL   ENGINEERS. 

Aug.     16-lS    and     25-28.       .\nnual    meeting    in    Los    Angeles, 
Calif.,    Aug.    16-18;    in    San    Francisco,    Aug.    25-28.      Secy.. 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL   ELECTRI- 
CIANS. 
Aug.    24-27.      Annual   convention   in    Cincinnati.      Secy..   Clar- 
ence R.  George,  Houston,  Tex. 
NEW    ENGLAND    WATER    WORKS    ASSOCIATION. 

Sept.    7-9.      Convention    in    New    York    City.      Secy.,    Willard 
Kent,    Narragansett   Pier,    R.    I. 
TRAVELING   ENGINEERS'   ASSOCIATION. 

Sept.  7-10.     Annual  meeting  in  Chicago.     Secy.,  W.  O.  Thomp- 
son, N.   Y.   C.   R.R.,   East   Buffalo,   N.  Y. 
NORTHWESTERN  ROAD  CONGRESS 

Oct.    4-7.      At    Cedar    Rapids,    Iowa.      Secy.,    Jas.    P.    Keenan, 
Milwaukee,   Wis. 

San    Fraucisco    Meetiug-.s 

AMERICAN    ASSOCIATION    OF    R.\ILROAD    SUPERINTEND- 
ENTS. 
Aug.   19-21.      Secy.,  E.   H.  Harman,  Room   101,  Union  Station, 
St.   Louis,  Mo. 
INSTITUTE   OF  RADIO  ENGINEERS. 

Sept.   13-lS.      Secy.,   David   Sarnoff,   71    Broadway,   New   York. 
PAN-AMERICAN  ROAD   CONGRESS. 

Sept.  13-18.     Secy.,  E.  L.  Powers,  Road  Builders  Association, 
150   Nassau    St.,   New   York   City. 
AMERICAN  SOCIETY  OF   CIVIL   ENGINEERS. 

Sept    16-18.     Secv..  Charles  Warren  Hunt,  220  West  57th  St., 
New  York   City, 
AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEER.S. 

Sept     16-18.      Secy.,    Calvin   W.    Rice,   29   West    39th    St.,    New 
York  City. 
AMERICAN   INSTITUTE    OF   MINING   ENGINEERS. 

Sept.  16-18.     Secy.,  Bradley  Stoughton,  29  West  39th  St.,  New 
York   City. 
AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

Sept.   16-lS.     Secy.,  F.  L.  Hutchinson,  29  West  39th  St.,  New 
York  City. 
AMERICAN     SOCIETY     OF     HEATING    AND     VENTILATING 
ENGINEERS. 
Sept.    16-18.     Secv.,  J.   J.   Blackmore,   29  West  39th  St.,  New 
York  City. 
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AMERICAN  ELECTROCHEMICAL,  SOCIETY. 

Sept.  16-lS.     Secy..  J.  \V.  Richards,  Lehigh  University,  South 
Bethlehem.   Penn. 
INTERNATIONAL   IRRIGATION  CONGRESS. 

Sept.    20.      Secy..    Arthur    Hooker,    Sacramento.    Calif.;    until 
Aug.   1,  New  Stockton,   Calif. 
MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA. 

Sept.  20.    Secy.,  F.  F.  Sharpless,  52  Broadway.  New  York  City. 
PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES. 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 
AMERICAN  MINING  CONGRESS. 

Sept.  20-22.     Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 
INTERNATIONAL   ENGINEERING    CONGRESS. 

Sept.    20-25.      W.    A.    Cattell.    Secy..    Conim.    of    Management, 
Foxcroft   Bldg.,   San    Francisco. 
INTERN.\TIONAL   ASSOCIATION   OF   BRIDGE   AND    STRUC- 
TURAL IRON  WORKERS. 
Sept.     20-30.       Secy..     Harry    Jones,    American     Central     Life 
Bldg.,    Indianapolis.    Ind. 
AMERICAN  SOCIETY  OF  AGRICULTURAL   ENGINEERS. 

Sept.   21  and  22.     Secy..   F.  M.  White.   Madison.  Wis. 
AMERICAN   SOCIETY   OF   REFRIGERATING   ENGINEERS. 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 
AMERICAN  MINE  SAFETY  ASSOCIATION. 

Sept.    23    and    24.      Secy.,    H.    M.    Wilson.    Bureau    of    Mines, 
i'ittsburgh,    Penn. 
AMERICAN  ASSOCIATION  OF   REFRIGERATION. 

Sept.   23  and  24.     Secy..  J.  F.   Nickerson,  431   South  Dearborn 
St.,   Chicago.   111. 
ILLINOIS  GAS  ASSOCIATION. 

Sept.   27.      Adjourned   meeting.      Secy.,   H.   H.    Clark.    72   West 
Adams   St.,    Chicago.    III. 
SAFETY   CONFERENCE. 

Sept.   27   to   30. 
INTERNATIONAL    GAS    CONGRESS. 

Sept.   27  to  Oct.  1.     Secy.,  George  C.  Ramsdell,  29  West  39th 
St..  New  York  City. 
AMERICAN  GAS  INSTITUTE. 

Sept.   27  to  Oct.   1.     Secy..  George  C.  Ramsdell.   29  West   39th 
St..    New    York    City.. 
NATIONAL  DRAINAGE  CONGRESS. 

September,    1915. 
AMERICAN   ELECTRIC   RAILWAY   ASSOCIATION. 

Oct.    4-9.      Secy.,   E.    B.    Burritt,    S    West    40th   St.,    New   Y'ork 
City. 
AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS' 
ASSOCIATION. 
Oct.    4-9.      Secy.,    H.    G.    McConnaughy.    165    Broadway,    New 
York  City. 
AMERICAN     ELECTRIC     RAILW.^Y"     ENGINEERING     ASSO- 
CIATION. 
Oct.    4-9.      Secv.,   E.    B.    Burritt,    S   West   40th    St..    New   York 
City. 

Hollon'  Buildini?  Tile  Manufacturers'  Association  of  America 

— The  semi-annual  meeting  of  this  association  was  held  in 
Indianapolis,  Ind.,  at  the  Hotel  Severin,  on  Tuesday,  July  13. 
The  Xortliivestern  Road  Consress  "will  convene  in  Cedar 
Rapids,  Iowa,  Oct.  4-7.  The  states  of  Iowa,  Illinois,  Wisconsin, 
Indiana,  North  Dakota,  South  Dakota,  Missouri,  Michigan  and 
Minnesota  comprise  the  territory  of  the  congress.  The  secre- 
tary is  James  P.  Keenan,  71  Sentinel  Building.  Milwaukee,  Wis. 

Pan-American  Scientific  Congress — The  Second  Pan-Ameri- 
can Scientific  Congress  will  convene  in  Washington  on  Dec. 
27.  1915,  and  conclude  its  sessions  on  Jan.  S,  1916.  The  first 
congress  of  this  name  was  held  in  Santiago,  Chile,  in  190S. 
The  assistant  secretary  of  the  congress  is  Dr.  Glen  Levin 
Swiggett. 

American  Institute  of  Clieniical  l^n^neers — At  the  seventh 
semiannual  meeting  to  be  held  in  Los  Angeles  (Aug.  16-18). 
and  in  San  Francisco  (Aug.  25-28),  the  following  papers 
should  be  of  special  interest  to  engineers:  "The  Improvement 
of  High  Boiling  Petroleum  Oils  and  the  Manufacture  of  Gaso- 
line as  a  Byproduct  Therefrom  by  the  Action  of  Aluminum 
Chloride,"  "The  Purification  of  Sewage  by  Aeration  in  the 
Presence  of  Activated  Sludge."  and  "Electrical  Precipitation 
Method." 

Texas  Good-Roads  Association — A  joint  meeting  of  the  Texas 
Good-Roads  Association  and  the  County  Judges  and  Commis- 
sioners Association  will  be  held  at  the  Agricultural  and 
Mechanical  College  of  Texas,  Aug.  5-7.  Prof.  R.  L.  Morrison, 
the  secretary  of  the  road  association,  states  that  practically 
every  road-material  company  and  road-machinery  company 
doing  business  in  the  state  has  arranged  for  an  exhibit  at 
the  convention,  and  that  the  indications  are  that  it  will  be 
the  largest  and  most  important  road  convention  ever  held  in 
Texas. 

American  Association  of  Kn^ineers — This  society  announces 
its  organization,  with  headquarters  at  29  South  La  Salle  St., 
Chicago,  with  W.  D.  Wilcox,  gas  engineer,  president,  and 
Arthur  Kneisel.  patent  attorney,  secretary.  According  to  the 
constitution,  the  object  of  the  association  is  to  raise  the 
standard  of  ethics  of  the  engineering  profession  and  promote 


its  economic  and  social  welfare.  The  association  Is  to  main- 
tain a  "service  clearing  house"  for  the  benefit  of  its  members, 
furnish  patent  and  legal  advice  on  matters  of  general  Inter- 
est, and  supervise  legislation  affecting  the  profession.  Appli- 
cants for  membership  must  have  had  at  least  five  years'  pr.ac- 
tlcal  experience  In  engineering  work,  or  be  graduates  from 
recognized  technical  schools,  with  at  least  two  years'  practical 
experience  after  graduation.    The  dues  are  $10  per  annum. 

\ortli  Carolina  (-ood-RondH  Convention — The  annual  con- 
vention of  the  North  Carolina  CJood-Uoads  Association  occurred 
in  Ashevillo.  N.  C,  July  14-16,  1915.  Sessions  were  held  In 
the  assembly  room  of  the  Langren  Hotel.  More  than  200 
delegates  from  all  sections  of  the  state  were  registered.  A 
goodly  number  of  county  and  township  commissioners  were 
present,  as  well  as  numerous  county,  highway  and  municipal 
engineers.  Two  features  of  Interest  were  noted  in  the  pro- 
ceedings— the  advocacy  of  state  and  federal  aid  for  road 
construction  and  the  emphasis  placed  on  maintenance.  Rep- 
resentative Gallatin  Roberts,  who  was  Instrumental  in  the 
enactment  of  the  law  creating  the  North  Carolina  Highway 
Commission,  spoke  in  favor  of  state  aid  for  road  building. 
He  said  that  the  state  convicts,  now  used  in  railroad  con- 
struction, should  be  used  exclusively  for  high^vay  work. 
Congressman  J.  J.  Britt  of  North  Carolina  spoke  strongly 
In  favor  of  the  Bourne  bill,  providing  for  federal  aid  in  road 
construction.  D.  H.  Winslow,  Highway  Engineer,  United 
States  Office  of  Public  Roads,  described  methods  employed 
in  maintenance  work  on  the  Washington-Atlanta  National 
Highway.  W.  S.  Fallis,  Highway  Engineer  of  North  Carolina, 
read  a  paper  on  the  maintenance  and  repair  of  macadam 
roads.  Other  speakers  discussed  drainage,  grading  and 
maintenance  of  earth  roads.  The  use  of  convicts  in  road 
construction  was  also  discussed.  The  last  day  of  the  meeting 
was  devoted  to  an  auto  trip  over  the  new  scenic  road  through 
Hickory  Nut  Gap. — S.   H.   Lea,  City  Engineer.   Charlotte,   N.   C. 


rractor-Tyiie  Revolving  Crime 

The  revolving  crane  tractor  shown  in  the  accompanying 
view  has  been  introduced  recently  by  the  Davenport  Locomo- 
tive Works,  of  Davenport,  Iowa,  for  use  on  construction  work 
and  at  railway  and  material  yards.  Its  main  purpose  is  for 
handling  such  bulk  material  as  s.and,  gravel,  stone  and  coal: 
unloading  it  from  railway  cars  at  yards  or  construction  switch 
tracks  and  loading  it  (from  cars  or  stock  piles)  on  wagons 
and  motor  trucks.  It  may  be  equipped  also  for  direct  hoisting 
(as  in  steel  and  lumber  yards)  or  for  operating  a  dragline 
bucket. 

The  main  frame  is  mounted  on  4S-in.  wheels  24  in.  wide, 
and  a  differential  gear  on  the  rear  axle  enables  the  machine 
to  make  a  turn  as  short  as  25-ft.  radius.  Caterpillar  tracks 
can    be    used    on    machines    that    are    to    work    on    very    soft 


TKACTOK-TVPE  KEVuLVlNG  CRASH 

ground.  The  frame  carries  a  cast-steel  ring  having  a  track 
tor  the  rollers  of  the  revolving  upper  frame  and  an  internal 
gear  or  circular  rack  for  the  pinion  of  this  upper  frame.  The 
legs  of  the  A-frames  extend  beneath  the  revolving  frame  and 
carry  four  rollers,  which  bear  against  the  under  side  of  a 
flange  on  the  base  ring,  so  that  the  load  on  the  boom  is  trans- 
mitted directly  to  the  truck  and  is  not  carried  by  the  rotating 
frame  or  center  pin. 

The  crane  may  be  driven,  as  shown,  by  a  45-hp.  four-cylin- 
der gasoline  engine,  by  an  electric  motor  or  by  a  two-cylinder 
vertical  steam  engine.     It  is  operated  by  one  man,  who  «on- 
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trols  III:  movements  from  his  platform.  The  wheelbase  is  S 
ft.  'i  in.,  with  a  track  width  of  8  ft.  6  In.  The  boom  is  made 
20  to  30  ft.  long,  with  a  reach  equal  to  its  length  and  a  min- 
imum working  radius  of  12  ft.  The  maximum  hoisting  ca- 
pacity is  5  tons.  The  hoisting  speed  is  150  ft.  per  min.  with 
a  single  line,  and  the  swinging  can  be  done  at  a  rate  of 
3  r.p.m.  The  traveling  speeds  are  IVi  and  2»^  mi.  per  hr.  The 
weight  of  the  machine  is  aljout  17  tons. 

Rotary  Air  CoiiiiirrNsorx 

A  line  of  high-speed  blowers  and  air  compressors,  furnish- 
ing air  at  pressure  heads  of  from  4  in.  of  water  up  to  120  lb. 
per  sq.in.,  has  been  designed  by  the  De  Laval  Steam  Turbine 
Co..  of  Trenton,  N.  J.  One  of  the  multi-stage  compressor  units 
is  shown  in  the  accompanying  illustration.  The  difficuUies 
overcome  in  getting  out  this  line  of  apparatus  were  due 
largely  to  suiting  materials  and  practices  to  very  high-speed 
service.  Employment  of  peripheral  velocities  of  from  450  to 
600  ft.  per  sec.  makes  pressures  of  3  or  4  lb.  per  sq.in  avail- 
able from  single-stage  machines. 

In  the  single-stage  double-suction  blowers,  one-piece  cast- 
iron   housings  carry  inlet  rings   cast   integral   with  a  bearing 


The  engine  on  this  locomotive  is  accurately  balanced,  and 
by  the  use  of  roller  bearings,  oil-bath  lubrication  and  care- 
ful finish  of  working  parts  it  can  run  at  very  high  speed, 
with  reliability  and  without  setting  up  vibration  or  nosing  of 
the  locomotive.  The  boiler  is  also  of  special  design  and  is 
adopted  to  the  use  of  any  liquid  fuel.  This  gives  an  exhaust 
free  from  smoke  and  sparks.  The  boiler  has  a  straight  shell, 
long  enough  to  include  both  the  fire-box  and  the  smoke-box, 
and  the  copper  tubes  used  are  only  %  in.  in  diameter  and 
about  16  in.  long.  On  a  5-ton  locomotive  the  complete  boiler, 
with  fire-box  and  smoke-box,  is  only  34  in.  in  diameter  by  37 
in.  long.  The  locomotive  is  built  in  sizes  from  2  to  12  tons 
foi-  any  desired   gage  of  track. 

Close-Uuarter  Air  Drill 

The  air-driven  drill  shown  in  the  accompanying  view  has 
recently  been  designed  by  the  Ingersoll-Rand  Co.,  of  New 
York  City,  for  shops  and  foundries,  for  field  work  on  struc- 
tural steel,  or  for  any  drilling,  reaming  and  tapping  in  re- 
stricted locations.  It  has  been  given  tlie  trade  name  of 
"Little   David   Close-Quarter   Drill." 

The  distance  from  end  of  casting  to  center  of  spindle  is 
only  If^   in.     It  has  a  three-cylinder  air  motor  running  in   oil. 


DE  LAVAL  CENTRIFUGAL  COMPRESSOR 

bracket.  The  housings  serve  as  diffusers  and  volute  passages. 
The  impeller  is  built  up  on  a  chrome-nickel-steel  disk  thick- 
ened at  the  center  to  form  a  hub  and  to  turn  the  air  entering 
axially.  One  side  of  each  vane  is  riveted  to  this  disk  and  the 
other  to  a  tapered  side  plate  of  the  same  material.  Leakage 
from  the  discharge  past  the  impeller  is  prevented  by  a  lab- 
yrinth packing  ring.  The  head-delivery  relations  can  be 
designed  for  various  services. 

The  multi-stage  compressor  casing  is  split  horizontally. 
The  impellers  are  carried  by  a  large  stiff  shaft.  There  are 
packing  rings  between  the  diaphragm  and  shaft  at  each  stage, 
a  labyrinth  packing  at  the  suction  end  and  (for  gases  other 
than  air)  carbon  rings  at  each  end  of  the  casing.  The  stage 
diaphragms  are  made  separate  from  the  casing  and  are  also 
split  horizontally.  When  the  compressors  are  water  cooled 
the  diaphragms  are  made  hollow.  The  thrust  of  all  stages  is 
balanced  by  a  cylinder  and  disk  at  the  discharge  end,  having 
one  side  exposed  to  suction  and  the  other  to  discharge  pres- 
sure. The  larger  or  lower-speed  machines  are  built  with  two 
casings  and  two  shafts. 

Small   Geared    Steam    Locomotive 

A  novel  type  of  steam  locomotive  has  recently  been  de- 
signed by  the  H.  K.  Porter  Co.,  of  Pittsburgh,  for  use  by 
contractors  and  industrial  railways  in  competition  with  gaso- 
line and  electric  machines.  The  ordinary  direct-connected  lo- 
comotive when  used  at  low  speed,  as  in  switching  service  and 
on  industrial  and  contractors'  railways,  is  inefficient  because 
of  the  very  low  piston  speed.  By  gearing  the  engine  to  the 
driving  wheels,  however,  this  is  overcome  and  it  is  possible 
to    develop    large    po'wer    with    a    comparatively    small    engine. 


PORTABLE    PNEUMATIC    DRILLING    MACHINE 

Rotary  valves  are  geared  to  a  three-way  crank-shaft  turned 
by  ratcheted  levers  connecting  the  pistons  to  the  drill  spin- 
dle. Some  one  of  the  three  ratchets  is  always  engaged. 
Loosening  a  few  cap  screws  gives  access  to  the  working  parts. 
The  drill  is  rated  for  drilling  up  to  3  in.  and  for  reaming  and 
tapping  up  to  2  in.    It  runs  at  150  r.p.m. 

Anti-Glare    Headlight    Lens 

A  so-called  "safety  lens"  has  been  developed  by  the  Lan- 
caster Lens  Co.,  Lancaster,  Ohio,  to  prevent  headlight  glare. 
The  design  for  automobile 
lamps  is  shown  herewith.  The 
"lens"  is  a  plate  with  circular 
corrugations  and  alternate  clear 
and  translucent  surfaces.  It  is 
claimed  that  only  the  light 
thrown  out  in  front  is  modified, 
as  the  reflected  beams  pass 
through  the  clear  sections  and 
are  distributed  as  usual. 


Camp   Beds 

A  simple  and  efficient  bunk 
for  camp,  cars,  etc.,  is  being 
put  out  by  the  Acme  Supply  Co., 
28  Bast  Jackson  Boulevard,  Chi- 
cago, under  the  name  "Gosso 
Bed."  It  consists  of  a  steel- 
tube  frame  with  a  canvas  sheet 
stretched  over  it  and  suspended 
hy  four  chains  and  springs 
from  ceiling  hooks.  A  spring 
and  chain  with  tightening  lever 
runs  down  from  each  corner  to 
the  floor. 


JLARE  HEADLIGHT 
GLASS 


SMALL  PORTER  GEARED  LOCOMOTIVE 


Safety   Stop  lor  Crane   Hoolcs 

An  automatic  stop  for  electric  crane  hooks  has  been  de- 
vised by  the  Electric  Controller  &  Manufacturing  Co.,  of 
Cleveland.  It  consists  of  a  number  of  contactors  mounted 
in  a  box  and  operated  by  a  shaft  carrying  a  sheave  over  which 
passes  a  cable  carrying  a  heavy  weight  on  each  end.  As  the 
hook  reaches  the  highest  point  of  safe  travel  a  shoulder  on 
the  hook  engages  and  raises  the  lower  weight.  The  con- 
tactors are  thereby  operated  so  as  to  open  the  motor  and 
close  the  braking  circuit.  Lowering  the  hook  restores  the 
stop    to    its    former    position. 


Bi^n^n^te 
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'foiScago  Munmcipal  IPikbt 


All  important  public  work  now  being  carried  on  by  the 
city  of  Cliicago  in  connection  with  its  outer-harbor 
l>roject  is  the  construction  of  a  municipal  pier  for  freigiit 
and  passenger  steamship  service,  with  accommodations 
for  a  recreation  space  and  a  public  hall. 

The  pier  is  north  of  the  mouth  of  the  Chicago  Eiver, 
in  line  with  Grand  Ave.  and  Illinois  St.  It  is  3000  ft. 
long  and  292  ft.  wide.  At  the  shore  end  is  a  headhouse, 
forming  the  entrance  and  having  offices  on  the  upper 
floors.  The  city  or  land  front  of  this  is  shown  in  Fig.  1. 
From  the  rear  of  this  extend  two  parallel  double-deck 
buildings,  2335  ft.  long,  for  freight  and  passenger  service. 


deck  of  the  pier.  There  will  be  a  single  track  along  the 
inner  (or  driveway)  side  of  each  shed,  extending  along 
the  recreation  deck  to  a  passenger  terminal  loop  and 
station  in  the  terminal  building.  One  or  more  inter- 
mediate loops  across  the  driveway  will  make  it  unneces- 
sary to  run  all  cars  the  full  length  of  tiie  pier.  A  concrete 
walk  81/2  ft-  wide  will  .be  laid  between  the  shed  and  the 
track. 

The  situation  is  i'\|x)sed,  but  protection  for  vessels  in 
rough  weather  (and  especially  in  the  northeast  gales)  is 
provided  by  the  existing  outer  breakwater  of  the  United 
States  Government.    This  is  about  2500  ft.  north  of  the 


FIG.   1.    HE.A.DHOUSE  OF  THE  CHICAGO   MUNICIPAL  PIER 


These  are  at  the  sides  and  are  separated  by  a  central  80-ft. 
driveway.  The  remaining  6G5  ft.  is  for  recreation  pur- 
poses, with  an  open  upper  deck,  which  forms  a  shelter 
for  the  space  below.  Xear  the  end  of  the  pier  is  a 
municipal  hall  for  public  meetings,  concerts,  etc.  The 
fi^eneral  design  is  shown  bv  the  plan  and  cross-section 
(Fig.  2). 

From  the  shore  or  beach  to  the  concrete  bulkhead  wall 
on  the  United  States  harbor  line  there  is  a  fill  500  ft. 
long.  This  stretches  south  to  the  river  and  will  be 
extended  400  ft.  north  of  the  pier  to  form  a  park  and 
improve  the  approach  facilities.  Two  double-track  rail- 
way lines  will  be  laid  along  the  sides  of  the  driveway 
adjacent  to  the  sheds.  These  tracks  w-ill  connect  with  the 
harbor  branch  of  the  Chicago  &  Xorthwestern  Ry.  at  the 
street  level ;  but  locomotives  will  be  allowed  to  work  them 
only  at  night. 

A  double-track  incline  will  connect  the  street  railways 
on  Grand  Ave.  and  Illinois  St.  with  tracks  on  the  upper 


pier  and  extends  in  a  northwest  direction  toward  the 
shore.  It  is  intended  to  close  the  present  open  space  by 
a  breakwater  extending  northeast  from  the  shore  to  the 
end  of  the  present  breakwater,  leaving  an  opening  be- 
tween them  for  vessels  to  pass  in  and  out.  An  extension 
of  the  present  breakwater  is  also  to  run  south  from  its 
outer  end,  with  an  opening  in  line  with  the  mouth  of  the 
river.  These  protective  works  will  be  undertaken  by  the 
United  States  Government  (War  Department)  as  part  of 
the  Chicago  harbor  improvements. 

The  general  construction  of  the  pier  is  .shown  in  the 
cross-section  (Fig.  2).  On  each  side  are  three  rows  of 
timber  piles  to  carry  a  massive  concrete  dock  wall,  while 
an  outer  line  of  timber  sheetpiling  retains  the  fill  of  mud 
and  sand  pumped  in  by  suction  dredges.  Part  of  the  top 
fill  behind  the  concrete  walls  was  placed  by  a  dipper 
dredge.  The  pier  is  in  water  20  to  27  ft.  deep.  On  the 
inside  of  the  sheetpiling  is  a  rock  fill,  which  was  de- 
posited before  the  sand,  so  that  the  latter  would  fill  all 
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interstices  aud  make  a  solid  fill.  The  sheetpiling  is 
reinforced  on  the  out.side  by  loose  rock  filled  against  it 
along  the  bed  of  the  lake,  but  not  extending  high  enongh 
to  interfere  with  vessels.  This  construction  was  described 
in  Engineering  Netvs,  Sept.  18,  1913. 

For  the  buildings  there  are  pile  clusters  under  the  foot- 
ings of  the  cohnnns.  The  freight  and  passenger  sheds 
have  si.x  piles  under  each  outer  footing  (near  the  edge 
of  the  dock),  four  for  each  intermediate  footing,  and 
three  for  each  inner  footing  (along  the  side  of  the  drive- 
way). 

The  piles  for  the  concrete  walls  were  cut  ofl:  lielow  the 
water  line  in  the  usual  way,  but  these  for  the  buildings 
were  cut  otf  about  5  ft.  above  that  line,  or  at  about  the 
level  of  the  top  of  the  filling.  Owing  to  the  rough  water 
some  troulile  was  experienced  in  holding  in  line  the  rows 
of  piles  which  are  to  carry  the  dock  wall.  Each  row  of 
piles  is  tied  to  the  next  row  behind,  and  in  the  outer 
portion  there  are  tie-rods  extending  across  the  entire 
width  of  the  pier. 

The  dock  walls  were  built  in  alternate  sections  80  ft. 
long  (105  cu.yd.)   with  interlocked  joints.     Forms  were 
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FIG.   2.    PLAN  AND  TYPICAL  CROSS-SECTION  OF  MUNICIPAL  PIER 

set  in  place  upon  the  piles  after  the  rock  filling  had  been 
placed,  and  a  sheet  of  canvas  was  laid  over  the  surface 
of  the  rock  and  sand  fill  to  prevent  leakage  of  grout  from 
the  concrete.  All  the  concrete  for  these  walls  was  placed 
by  the  floating  concreting  plant  illustrated  in  Engini'er- 
ing  News,  Mar.  18,  1915. 

Sand  was  delivered  in  open  dump  scows  and  broken 
stone  in  deck  scows.  A  revolving  locomotive  crane  on  the 
concreting  plant  delivered  the  materials  to  bins  over  the 
mixer.  The  lower  part  of  the  concrete  was  deposited 
under  water  by  a  drop-bottom  bucket  handled  by  the 
crane,  but  the  upper  part  was  delivered  in  place  by  spouts 
or  chutes  from  the  elevator  tower  on  the  scow. 

Freight  .\md  Passknger  Sheds 

The  sheds  are  double-deck  structures  100  ft.  wide,  6  ft. 
from  the  sides  of  the  pier  and  separated  by  an  o])en  80-ft. 
driveway  paved  with  stone  and  having  four  railway  tracks. 
The  lower  deck  will  be  for  freight.  The  upper  or  passen- 
ger deck  will  be  covered  for  a  width  of  70  ft.  On  its 
water  side  will  be  a  16-ft.  walk,  from  which  gangplanks 
will  connect  with  the  steamers.  On  the  driveway  side 
will  be  a  16-ft.  open  deck  with  an  8-ft.  walk  and  a  single 


street-car  track.  To  give  access  to  the  outer  or  recreation 
part  of  the  pier  without  interference  with  steamer  pas- 
sengers, a  14-ft.  boardwalk  is  built  along  the  waterfront 
side  of  the  shed  roof.  The  details  of  construction  are 
shown  in  Fig.  3. 

The  steel  framing  is  in  20-ft.  panels  longitudinally, 
while  the  lower  deck  has  interior  columns  spaced  16  ft. 
6  in.  c.  to  c.  The  columns  are  of  I-section,  built  up  of 
four  angles  and  a  web  plate.  These  carry  the  framing 
of  the  upper  deck,  which  for  the  shed  floor  and  outer 
platform  or  walk  consists  of  a4-in.  I-beam  longitudinal 
girders  with  l.")-iii.  I-beam  joists.  The  latter  are  framed 
between  the  columns  and  the  girders  and  are  spaced  3  ft. 
9  in.  c.  to  c.  The  framing  for  the  walk  and  track  on  the 
inner  side  consists  of  transverse  20-in.  I-beam  girders 
between  the  columns  and  three  lines  of  I-beam  stringers 
(two  under  the  track).  Along  the  edge  of  this  framing 
is  a  20-in.  fascia  girder. 

The  shed  roof  over  the  upper  deck  is  supported  by 
three-hinged  arch  trusses  20  ft.  apart.  These  are  of 
67-ft.  4-in.  span  c.  to  c.  of  the  4-in.  shoe  pins,  and  have 
a  height  of  22  ft.  (i  in.  to  the  center  of  the  3-in.  crown 
])iii.  The  shoes  are  not  connected  by 
tie-rods,  but  the  horizontal  reaction 
of  the  truss  (48,000  lb.)  is  provided 
for  in  the  joist  connections.  At  the 
ajiex  is  a  wide  monitor  roof,  while 
the  chords  on  the  water  side  carry  the 
framing  for  the  boardwalk.  Purlins 
of  I-beams  and  channels  are  laid  along 
the  chords,  and  at  two  panel  joints  in 
each  side  there  are  kneebraces  from 
the  truss  verticals  to  the  purlins.  Be- 
tween the  inclined  portions  of  the 
trusses  are  two  lines  of  longitudinal 
bracing  on  each  side,  and  along  the 
vertical  backs  of  the  trusses  is  a  double 
line  of  heav3^  channels  above  the  door 
openings. 

The  lower  floor  will  be  a  10-in.  rein- 
forced-concrete  slab,  with  longitudinal 
girders  between  the  pedestals  or  foot- 
ings of  the  columns.  Inside  the  building  it  will  be  paved 
with  3-in.  ereosoted  wood  blocks  on  a  i/2-in.  sand  cushion. 
The  upper  deck  will  be  a  5-in.  slab  resting  on  the  steel 
frame  and  having  a  1-in.  finish.  The  roof  will  be  a  4-in. 
slab  covered  with  a  pitch-and-gravel  composition.  Each 
side  of  the  monitor  will  be  fitted  with  pivoted  sash  oper- 
ated from  the  floor.  The  sides  on  both  decks  are  com- 
posed almost  entirely  of  glazed  sliding  doors  and  fixed 
sash,  with  a  small  amount  of  concrete  paneling.  The 
lower  columns  and  upper-deck  framing  will  be  eased  in 
concrete.  The  boardwalk  will  be  laid  with  transverse 
3x6-in.  planks  %  in.  a]wrt. 

Approach  Tkkstle  for  Car  Tracks 

The  incline  approach  connecting  the  street-car  lines 
with  the  tracks  on  the  upper  deck  will  begin  as  a  solid 
fill  and  continue  as  a  double-track  steel  trestle  having 
girder  spans  of  30  ft.  on  two-column  bents.  This  trestle 
construction  is-  shown  in  Fig.  4. 

The  columns  carry  21-in.  transverse  girders,  between 
which  are  framed  two  24-in.  outside  girders  and  a  central 
30-in.  girder.  At  the  middle  of  the  span  a  16-in.  girder 
is  framed  between  the  longitudinal  girders,  and  between 
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the  main  ami  iiitennediato  transverse  girders  are  framed 
four  lines  of  15-in.  I-beam  stringers,  upon  wliieli  are  laid 
the  track  ties.  Eaeh  track  has  outside  guard  timbers,  and 
the  space  between  the  rails  and  tracks  is  covered  with 
longitudinal  planking.  Each  column  is  composed  of  a 
12-in.  I-beam  (web  parallel  to  the  track)  and  two  12-in. 
channels  (flanges  inward),  with  bottom  plates  across  the 
flanges.  This  structure  is  designed  to  carry  a  load  of 
80,000  lb.  on  two  car  trucks  20  ft.  c.  to  c.  The  ma.ximum 
height  is  about  17  ft.,  aud  the  incline  is  on  a  grade  of 
2%  per  cent. 

In  front  of  the  headhouse  will  be  a  deck  or  loading 
platform,  where  passengers  can  enter  or  leave  the  cars. 
This  has  a  C-in.  slab  floor  on  15-in.  I-beam  framing. 
Here  and  on  the  deck  carrying  the  tracks  through  the 
building  the  track  ties  are  carried  by  pairs  of  9-in. 
H-beams,  as  shown.     On  this  deck  also  is  a  stub  track 


access  to  the  second  floor  or  passenger  deck  of  the  steamer 
sheds.  ]<;.\perience  at  some  large  railway  terminals  has 
shown  that  crowds  can  be  han<lled  more  expeditiously  and 
safely  on  ramps  than  on  stairways.  These  ramps  have 
a  grade  of  12  ])er  cent.,  and  are  about  12  ft.  wide.  The 
concrete  floor-slab  is  5  in.  thick,  and  crushed  granite  is 
used  in  the  fi/^-in.  top  portion  to  give  a  wear-resisting 
surface.    The  arrangement  is  shown  in  Fig.  5. 

Access  to  the  third  floor  (which  is  not  for  public  use) 
and  to  the  boardwalk  is  by  stairways.  At  the  second- 
floor  level  the  double-track  street-car  line  passes  through 
the  building,  being  carried  above  one  of  the  driveway 
entrances,  as  indicated  in  Fig.  1. 

The  terminal  building  is  a  second  transverse  structure 
at  the  ends  of  the  freight  and  passenger  sheds.  It  is 
283x51  ft.,  and  will  contain  a  restaurant,  emergency  hos- 
pital aud  public  comfort  stations.    It  is  of  the  same  geu- 
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FIG.   3.    CROSS-SECTION  AND  DETAILS;  PIER  SHED  WITH  BOARDWALK  AND  STREET-CAR  DECK 


about  100  ft.  long,  on  which  outbound  cars  can  be  placed 
ready  for  passengers.  Beyond  this  the  tracks  diverge  to 
the  two  single  tracks  along  the  inner  sides  of  the  passen- 
ger sheds. 

Headhouse  axd  Teemix.al  Building 

The  headhouse  (Fig.  1)  at  the  shore  end  of  the 
pier  is  of  steel-frame  construction,  incased  in  con- 
crete and  having  an  exterior  finish  of  brick  and  con- 
crete which  forms  the  architectural  treatment.  It  is 
283x36  ft.,  three  stories  high,  and  has  at  each  end  an 
octagonal  tower  100  ft.  high,  with  a  60,000-gal.  tank  for 
gravity  supply  of  the  sprinkler  service.  The  second  floor 
has  toilet  and  rest  rooms  and  the  entrance  to  the  upper 
(passenger)  deck  of  the  steamer  sheds.  The  third  floor 
is  utilized  for  offices.  The  steel  framing  presents  no 
unusual  features. 

At  the  middle  of  the  building  is  the  entrance  to  the 
driveway,  with  three  openings  or  gateways  26  ft.  8  in. 
wide.  On  each  side  of  this  is  a  passenger  entrance.  A 
novel  and  notable  feature  of  the  arrangement  is  the  use 
of  winding  inclines  or  ramps  instead  of  stairways  to  give 


eral  design  and  construction  as  the  headhouse,  but  is  only 
two  stories  high,  with  triangular  roof  trusses. 

Beyond  this  will  be  a  recreation  space  220  ft.  long  and 
292  ft.  wide,  covered  at  the  middle  by  an  upper  deck  or 
shelter  80  ft.  wide,  extending  between  the  terminal  and 
recreation  buildings.  The  upper  deck  will  be  open.  The 
columns  for  the  .shelter  deck  are  of  I-section  (four  4x4-in. 
angles  on  a  10-in.  web  plate),  and  are  spaced  20  ft.  longi- 
tudinally and  16  ft.  transversely.  They  carry  six  lines 
of  18-in.  I-beam  girders,  with  IS-in.  I-beam  joints  spaced 
6  ft.  8  in.  e.  to  c.  On  this  will  be  a  -li/^-in.  concrete  slab, 
with  stair-well  openings. 

UicrREATiox  Building 

The  Recreation  Building  is  at  the  extreme  end  of  the 
pier,  and  its  main  feature  is  a  great  public  hall.  140x150 
ft.,  for  concerts  and  entertaiinnents.  The  floor  is  about 
3  ft.  above  the  main  level  of  the  pier  for  a  width  of  200  ft. 

This  hall  has  three-hinged  arch  ribs  of  13C-ft.  S-in. 
span  and  74-ft.  4-in.  rise.  For  the  semicircular  end  of  the 
building  there  will  be  radial  semi-arch  trusses,  with  their 
heads  attached    to  a   ring  girder.      In   order   to   provide 


196 


E  N  G  I  N  E  E  R  I  X  G     N  E  W  S 


Vol.  74,  No.  5 


aiiaiiist  henvv  pressure  upon  tins  girder,  the  tni.sses  have 
eaiitilever  projections  on  the  outer  side.  These  carry  the 
weight  of  tiie  superstructure  and  thus  balance  the  half 
arch.  The  structural  design  of  this  large  arched  hall  is 
shown  in  Fig.  6. 

The  roof  will  be  of  8-in.  tile  carried  by  rafters  of  6-iii. 
channels  on  plate-girder  purlins,  the  tops  of  which  extend 
above  the  top  chords  of  the  arch  trusses.  Outside  of  this 
is  a  3-in.  layer  of  cinder  concrete,  covered  with  copper. 
Tiie  inner  face  of  the  tile  will  be  plastered  and  finished 
in  a  decorative  treatment.  The  towers  (157  ft.  high) 
and  the  exterior  walls  will  be  faced  brick  and  terra  cotta 
and  given  an  architectural  finish. 

The  structures,  being  in  an  exposed  position,  are  de- 
signed for  a  wind  load  of  30  ib.  per  sq.ft. :  roofs  are  de- 
signed to  sustain  a  snow  load  of  25  lb.  The  floor  loads  are 
•>50  lb.  per  sq.ft.  for  the  freight  sheds,  20(1  lb.  for  the 


Co.— terninial  building,  $r29.-436;  Paschen  Brothers— 
recreation  buihling,  $415,0(10;  Ketler-Elliott  Erection 
Co. — steel  trestle  and  incline  for  street-car  connection, 
$20,700.  The  total  present  contracts  amount  to  $3,279,- 
254.  The  land  cost  about  $300,000,  and  the  total  cost  of 
the  pier  complete,  with  approaches  and  superstructure 
and  the  water-supply,  sewerage,  plumbing,  and  electric- 
light  equipment,  will  be  about  $4,000,000. 

Criticisms  on  the  Piek  Design  and  Coxstruction 
During  the  execution  of  the  work  some  criticisms  were 
made,  which  led  to  investigations  resulting  in   the  ap- 
proval of  the  design  and  construction. 

In  the  first  place,  complaint  was  made  that  the  pier 
was  unsafe,  due  to  the  bulging  of  the  piling  and  concrete 
walls  forminij-  the  sides.  The  maximum  movement  was 
about  18  in.     At  the  request  of  the  contractors  a  board  of 


FIG.   4.     STEEL  VIADUCT  FOR  STREET-CAR  INCLINE 

liassenger  deck,  and  100  lb.  for  the  promenades,  street-car 
deck  and  inclines,  and  the  recreation  hall. 

The  structural  steel  was  not  painted  or  oiled  at  the 
shops.  After  erection  it  was  given  one  coat  of  red-lead 
and  raw  linseed  oil  (25  lb.  per  gal.)  and  then  two  similar 
white-lead  coats.    The  finishing  color  will  l)e  olive  green. 

Engineers  and  Contractors 

The  pier,  with  its  superstructure  and  buildings,  was 
designed  and  built  under  the  direction  of  the  Harbor 
and  Subway  Commission,  of  which  E.  C.  Shankland  is 
Chairman  and  Chief  Engineer,  and  William  Artingstall, 
Harbor  Engineer. 

The  principal  contractors  are  as  follows:  Great  Lakes 
Dredge  &  Dock  Co.— foundation  piling,  $119,900;  sub- 
structure, $859,8(59;  filling,  $200,000;  E.  L.  Scheiden- 
helm— freight  and  passenger  sheds,  $1,091,800;  Chaney 
Archibald  Co.— headhouse,  $121,757;  automatic  sprinkler 
tire-protection  equipment,  $99,405;  John  Griffith  &  Son 


FIG.    5.     ELEVATION  AND   PLAN  OF  HEADHOUSE 

five  engineers^  examined  the  work.  They  reported  that 
this  minor  deformation  of  the  ali,gnment  affected  the 
appearance  only. 

The  next  complaint  was  against  the  interior  piles  (for 
footings  of  buildings)  being  cut  oft"  above  the  water  line. 
The  Commissioner  of  Public  Works  appointed  a  board 
of  three  engineers  to  investigate  this.- 

The  report  points  out  that  while  the  general  provision 
is  wise,  under  certain  specific  conditions  (as  in  this  case) 
it  may  be  ignored  with  safety.  In  the  fill  of  the  pier 
the  piles  will  be  surrounded  by  moist  clay  or  sand  and 
protected  against  air  circulation  by  the  pier  walls  and  the 
concrete  floor.  The  conditions  are  favorable  for  piles  cut 
off  above  water  line;  and  to  conform  to  the  building 
ordinance  in  order  to  provide  against  the  remote  proba- 

iW  H.  Finley,  Chief  Engineer.  C.  &  N.  W.  Ry.;  F  M. 
Graham  Division  Engineer,  Pennsylvania  Lines;  and  isnam 
Randolph,  H.  B.  Herr  and  G.  L.  Clausen,  consulting  engineers. 

=Col.  W.  V.  Judson,  U.  S,  Engineer  Corps:  R.  W.  Patterson; 
and  C.  H.  Cartlidge,  Bridge  Engineer,  Chicago,  Burlington  & 
Quincy  R.   R. 
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hility  of  decay  of  the  top  of  the  piles  would  have  caused 
an  increase  in  cost  not  warranted  by  the  conditions. 

Another  criticism  from  the  Building  Department  was 
that  (under  the  ordinances)  the  tensile  stress  in  the 
reinforcing  steel  of  tJic  concrete  should  not  exceed  11,000 
lb.  (instead  of  16,000  lb.  as  specified),  and  that  certain  of 
the  lirst-rtoor  girders  were  of  insufficient  strength,  while 
the  floor  might  be  loaded  to  400  lb.  per  .sq.ft.  and  the 
foundation  pile  overloaded.  To  this  it  was  replied  that 
the  steel  is  specified  to  conijily  with  the  specifications  of 
the  American  Society  for  Testing  Materials,  and  that  n 


usually  fireproofed  or  the  floors  partitioned.  The  lower 
(freight)  floor  is  equi])])ed  with  sprinklers.  The  build- 
ings have  been  api)roved  by  the  insurance  interests  and 
the  city's  fire-prevention  bureau. 

As  to  loads  on  the  piles,  it  is  pointed  out  that  the  heav- 
iest loads  are  on  those  carrying  the  headhouse,  which  have 
been  under  full  load  for  some  time  and  have  shown  no 
settlement.  The  freight-deck  floor  was  designed  for  250- 
11).  live-load :  and  to  settle  the  rpiestion  of  its  strength  a 
loading  test  was  made  by  I{.  \V.  Hunt  &  Co.,  to  determine 
the  deflection  and  settlement  in  the  floors,  girders  and 
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FIG.    6.     THREE-HINGED   ARCH   TRUSSES   OF   THE    RECREATION    HALL    O.N    THE    .MUNICIPAL    PIER    AT    CHICAGO 


stress  lower  than  16,000  lb.  is  not  recpiired  in  the  numer- 
ous reinforced-concrete  buildings  that  have  been  tested 
and  approved  by  the  department. 

It  was  also  claimed  that  in  the  upper  deck  (or  passen- 
ger shed)  the  exposed  steel  of  the  trusses  should  be  fire- 
proofed  or  the  deck  divided  by  firewalls.  This  deck  has 
M  steel  frame,  concrete  floor  and  roof.  It  is  simply  a 
'  oncourse,  and  is  in  the  same  class  with  a  trainshed, 
armory  or  coliseum,  in  none  of  which  are  the  steel  trusses 


foundations  under  a  live-load  of  750  lb.,  or  three  times  the 
designed  live-load. 

These  tests  showed  a  maximum  floor  deflection  of  0.114 
and  0.125  in.  at  two  of  the  ten  points  of  observation  (and 
in  most  cases  it  was  much  less  than  this),  while  the  allow- 
able deflection  is  0.247  in.  The  deflection  in  the  girder 
tested  was  0.092  in.,  while  the  allowable  deflection  is  0.30 
in.  With  a  load  of  185.6  tons  on  one  foundation,  or  46.4 
tons  per  pile,  the  .settlement  after  64  hr.  was  onlv  0.17  in. 
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The  modern  engineer's  transit  is  the  prodiiet  of  a  slow 
evolution,  the  elements  of  \vhieh  are  to  he  found  in  the 
old-time  English  theodolite  and  the  transit  compass  in- 
vented hy  William  Young,  of  Philadelphia,  in  1831. 

For  many  years  most  of  the  improvements  were  in  tlie 
direction  of  more  accurate  graduation,  additional  devices, 
such  as  the  vertical  circle,  gradienter  screw,  leveling  vial. 


FIG.    1.    NEW    -MONITOR"  TYPE   TR.\NSIT  OF    EXCEP- 
TIONALLY RUGGED  CONSTRUCTION 

shifting  head,  etc. — in  short,  toward  increasing  the  effi- 
ciency and  accuracy  of  the  instrument.  Eecently,  how- 
ever, much  of  the  development  has  been  toward  strength- 
ening the  structural  parts  to  %vithstand  rough  usage,  for 
a  good  surveying  instrument  is  truly  as  delicate  as  a 
watch,  and  even  ^rith  the  best  care  is  almost  certain  to 
undergo  rough  handling  in  preliminary  and  construction 
work. 

This  tendency  toward  increasing  sturdiness  is  shown 
in.  the  accompanying  illustrations  and  notes  describing  a 
new  line  of  instruments  designed  and  built  by  C.  L. 
Tierger  &  Sons,  Boston,  JIass.,  and  kno\ra  by  the  trade 


name  of  "ilonitor."  A  transit  of  this  type  is  shov^-n 
in  Fig.  1.  In  this  are  embodied  several  new  features, 
the  most  striking  of  which  are  the  exceptionally  rugged, 
strong  and  rigid  standards.     The  standards  are  screwed 


FIG.  2.  BUBBLE  GUARD  FOR  TRANSIT 

into  the  plate  casting  at  the  ribs,  which  are  seen  about 
an  inch  above  the  plate. 

The  plate  casting  is  reinforced  beneatli  with  two  stout 
ribs  which  serve  as  continuations  of  the  standards  and 
give  additional  lateral  stability.  The  plate  casting  has 
a  pitched  roof  so  as  to  shed  water,  and  includes  a  plate- 
Imbljle  protection  as  sho'wn.  A  similar  bubble  guard, 
which  may  be  screwed  on  any  transit  plate,  is  shown 
in  Fig.  2.  The  bubble  guard  has  the  additional  ad- 
vantage of  preventing  inaccuracies  resulting  from  sud- 
den changes  of  temperature  in  the  bubble,  if  the  sun 
shines  directly  upon  its  mountings.  Indeed,  a  sen- 
sitive bubble  is  appreciably  affected  if  its  mountings,  on 
a  cold  day,  come  in  contact  with  the  fingers,  or  if  the 
face  of  the  observer  is  held  too  close. 

The  telescope  axis  has  large  (i/2-iii-)  bearings,  with 
special  provision  to  minimize  wear  and  to  make  easy 
necessary  adjustments.  The  screw  cap)s  on  the  ends  of 
the  axis  are  designed  to  prevent  the  least  side  play  of 


FM.    ;;,    AXIS    DETAIL    OF    "MONITOR"    TRANSIT 

the  axis  and  to  give  additional  rigidity  to  the  stand- 
ards and  telescope  mounting.  Fig.  3  shows  a  detail  of 
this  together  with  the  improved  adjustable  Y-block, 
which  can  be  moved  in  its  grooves  by  opposing  capstan- 
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headed  screws.     A  more  than  ordinarily  stilV  alinninuin 
instinij  is  also  used  to  protect  the  vortical  circle. 

Tiic  Icxclinfi  head  is  strongly  huilt  of  a  rihiied  casting, 
witli    the    i(>veling    screws    protected    throughout    their 
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KIG.      :.     ".MD.N'lTUir'     TYl'K     V-LEVIJL,    SHOWING 
HUBBLE  PROTECTION 

length.  The  tangent  screw  and  damp  are  similarly  pro- 
tected. As  will  he  noted,  in  the  structure  of  the  whole 
instrument  every  part,  so  far  as  possililc,  has  i)een  given 
a  rounded  form,  and  corners  and  square  edges  have  been 
avoided. 

.\  similar  metliod  of  construction  has  been  followed  in 
tlie  •■.Monitor"-type  levels.  Fig.  4  shows  a  new  Y-lcvel, 
which  is  noticeably  low  set  and  strongly  Iniilt.  'J'he 
Y-bar  is  so  constructed  as  to  protect  the  bublilc  and  still 
allow   some   lateral   movement   in   making   adjustments. 


EXTENDED  CC^'TRJCTED 

FIG.   3.    COLL.\P.SIBLB-SLEEVE  DUST  GUARD 

To  pic\ent  wear  on  the  collars,  as  well  as  to  secure  com- 
pactness, the  telescope  can  be  revolved  on  the  Y's  only 
between  20°  and  30°,  but  the  line  of  collimation  of  the 
telescope  may  be  verified  at  any  time  by  lifting  the 
telescope  out  of  the  Y's  and  rotating  it  to  180°  in 
that  manner.  To  more  completely  protect  the  bubble 
from  the  sun  or  rain,  a  piece  of  thin  transparent  cellu- 
loid may  be  stuck  into  the  Y-bar  casting,  forming  a 
complete  box  to  inclose  the  bubble. 

Another  new  feature  is  the  collapsible  dust  guard 
shown  in  Fig.  o,  which  protects  the  object  end  of  the 
telescope.  This  \\-orks  on  exactly  the  same  principle  as  a 
collapsible  drinking  cup.     Fig.  (>  shows  the  construction 


FIG.   6.     HOLLCIW   V-BAl;  OF  .VEW  TYPE  OF  LEVEL 

of  the  hollow  Y-bar  of  the  instrument  shown  in  Fig.  4. 
This  type  of  level  was  developed  largely  to  meet  the  spe- 
cifications of  the  U.  S.  Government  for  a  level  which 
would    keep    it?   accuracy    in   spite    of    rough    handling. 


The  mirror  sho\m  in  Fig.  7  is  made  detachable  and  may 
be  fitted  to  any  of  the  new  levels. 

The  type  of  dumpy  level  shown   in    I'^igs.   7  and   8  is 
also  strongly  built.  In  this  instrument  the  telescope  barrel 


FIG.    7.    END   VIEW    OF   Y-LEVEL,    SHOWING 
DET.\CH.\BLE    MIRROR 

and  lioih  uprights  aiv  cast  in  one  piece.  The  barrel 
is  bored  and  not  made  of  drawn  tubing.  The  ribbed 
cross-bar  and  instrument  center  are  also  cast  in  one 
piece.  As  will  be  seen  from  the  illustration,  the  cross- 
bar is  exceptionally  long. 

Another  type  of  low  set  Y-level  is  shown  in  Fig.  9. 
and  the  tubular  Y-bar  of  this  level  is  shown  in  Fig.  10. 
This  hollow  Y-bar  incloses  the  slow-motion  screw  and 
clamp,  adding  both  to  compactness  and  neatness;  and 
it  is  claimed   that  the  free  circulation   of  air   through 


■■.\U.lNITOR"    TYPE    DUMPY    LEVEL 


and  around  the  liar  causes  less  movement  iluc  to  temper- 
ature changes  than  \rith  the  older  style  solid  bar. 

In  addition  to  the  structural   features  described,  the 
new  type  of  transit  has  graduated  circles  in  which  fig- 
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iircs  reading  to  the  left  are  rerl  and  those  to  the  right 
black,  and  the  figures  in  each  row  are  inclined  in  the 
direction  in  which  the  circle  is  read — features  whicli  ha\e 
hitherto  been  special  to  order. 

Another  innovation  is  the  combination  device  attached 
to  the  compass  for  lifting  the  needle  and  setting  off  the 


FIG.    '.'.     TUBULAR-BAR    Y-LEVEL    WITH    CONCEALED 
CLAMP  AND   TANGENT   SCREW 

magnetic  declination  (Fig.  11).  This  consists  of  the  u.s- 
ual  thumbscrew  for  the  needle-lifting  lever  and  a  pinion 
which  moves  on  a  collar  or  nut  inclosing  the  thumbscrew. 
The  pinion  is  moved  b}'  a  pin  and  capstan  and  meshes 
with  the  teeth  in  a  ring  on  the  compass  circle  so  that 
any  declination  east  or  west  may  be  readily  turned  off. 
A  valuable  addition  to  transit  and  level  equipments 
which  is  now  available  is  a  short-focus  lens  attachment. 


FIG    10.    BOTTOM  VIEW  OF  TUBULAR  BAR 

Most  transit  telescopes  will  not  focus  on  a  point  nearer 
than  5  or  6  ft.  away  from  the  instrument,  which  often  is 
very  annoying,  especially  in  mine  and  building  work. 
To  permit  focusing  for  short  distances  there  are  two  at- 
tachments of  a  simple  lens,  each  in  a  small  aluminum 
tube,  which  fits  the  objective  tube.  Attaclunent  Xo.  1 
will  permit  focusing  on  objects  6  ft.  away  when  the  ob- 
jective tube  is  drawn  farthest  in.  This  allows  focusing 
for  distances  from  6  to  -i  ft.  For  distances  less  than 
4  ft.  attachment  No.  2  is  applied  in  the  same  manner. 
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FIG.  11.    NEEDLE-LIFTING  DEVICE 

By  combining  the  two  attachments  focal  distances  from 
21A  to  2  ft.  may  be  obtained. 

The  instruments  described  are  coated  with  a  new 
leather  finish  of  a  dark-green  color.  This  finish  is 
claimed  to  be  impervious  to  dampness  or  dryness  and 
to  be  superior  to  the  cloth  finish  formerly  used. 


A.tP2"o\«?'ir©cliS.  Da5iim 
By  Ciiaisles  II.  Paul* 

It  is  estimated  that  there  is  about  3,000,000,000  ft.  of 
timber  above  Arrowrock  Dam,  on  the  Boise  River,  much 
of  which  will  be  cut  and  driven  down  the  river  to  lumber 
mills  below  within  the  next  20  or  30  years.  Hence  it 
is  necessary  to  provide  means  of  taking  the  logs  out  of 
the  reservoir,  over  the  dam,  and  down  to  the  river  below. 
Because  of  the  great  height  of  the  dam  (260  ft.  above 
river  level)  and  the  fluctuations  of  water  level  in  the 
resen-oir  due  to  varying  irrigation  demands,  the  studies 
ol  the  problem  resulted  in  a  design  somewhat  unusual, 
although  all  the  apparatus  used  is  approved  by  standard 
practice. 

The  general  requirements  to  be  met  by  this  equipment 
are  as  follows: 

1.  The  maximum  capacity  must  he  sufficient  to  handle 
about  60,000,000  ft.  of  logs  during  a  period  of  about 
60  days,  when  the  water  surface  in  the  reservoir  is  not 
more  than  45  ft.  below  the  top  of  the  dam. 

2.  It  must  operate  at  a  high  efficiency  at  any  stage  of 
water  level  within  the  limits  mentioned. 

3.  It  must  be  capable  of  handling  any  size  of  log  up  to 
6  ft.  in  diameter  and  32  ft.  in  length,  with  a  possibility 
of  handling  a  log  longer  than  32  ft.  as  a  special  case. 

1.  It  must  be  of  substantial  construction,  as  it  will  be 
exposed  to  the  weather  at  all  seasons  of  the  year. 

The  average  log  to  be  handled  will  be  less  than  24  in. 
in  diameter  and  not  more  than  16  or  20  ft.  long,  although 
larger  and  longer  logs  will  come  down  occasionally;  so 
that  means  must  be  provided  for  taking  care  of  them. 

The  location  of  the  log  conveyor  with  reference  to  the 
dam  and  other  features  is  shown  in  Fig.  2.  The  general 
details  are  given  in  Fig.  1. 

Logs  will  be  taken  out  of  the  resenoir  by  means  of  a 
cable  lift,  the  details  of  which  are  shown  in  Fig.  1.  This 
method  of  raising  logs  from  the  pond  is  being  used  in 
preference  to  the  more  common  bull  chain  at  many  of 
the  new  sawmills  on  the  Pacific  Coast,  and  in  this 
particular  case,  considering  the  great  fluctuations  of 
water  level  and  other  operating  conditions,  its  advantages 
are   apparent. 

The  log  deck  will  be  kept  supplied  with  logs  by  this 
cable  lift  at  a  rate  of  speed  calculated  to  fulfill  the 
requirements.  From  the  deck  the  logs  will  be  fed  by  a 
deck  stop  and  loader  on  to  power-driven  spiked  rolls. 
The  loader  will  feed  the  logs  to  the  rolls  one  at  a  time, 
at  intervals  which  are  under  the  positive  control  of  the 
operator.  The  rolls  will  carr\'  the  logs  across  the  dam 
at  a  rate  of  speed  corresponding  to  that  of  the  lowering 
chain.  A  log  longer  than  32  ft.  may  be  lifted  direct  to 
the  rolls  by  means  of  a  snub  line ;  and  as  very  few  of  these 
long  sticks  will  need  to  be  handled,  they  may  be  handled 
as  special  cases  without  inconvenience. 

The  power  rolls  or  "live  rolls"  wiU  take  the  logs  to 
the  bull  chain,  the  spurs  or  teeth  on  which  are  spaced 
at  8-ft.  centers,  and  are  set  to  hold  against  sliding. 
This  bull  chain  will  take  the  logs  down  the  62i/^-per  cent, 
slope  at  a  speed  of  85  ft.  per  min.  and  will  clischarge 
them  into  the  gravity  chute  at  the  lower  end,  through 
which  they  travel  to  the  river. 


•Construction    Engineer 
vice,   Arrowrock,  Idaho. 


United    States    Reclamation    Ser- 
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IV  both  to  he  built  of  reinforced  coiicrote.  The  features  in  connection  with  iiie  Arrowrock  Dam  which 
uitc  is  to  he  protected  by  replaceable  Si/s-i"-  hall'-     i«  beinj;:  built  on  the  Boise  Uiver  about  20  mi.  above  the 
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FIG.    1.     DETAILS    OF    LOG-HANDLING    EQUIPMENT   AT    ARROWROCK    DAM 


round  steel  bars ;  the  gravity  chute  has  its  wearing  surface 
protected  by  embedded  60-lb.  rails. 

The  "Proposed  Power  House,"  shown  in  Fig.  1,  is 
not  to  l)e  built  at  this  time,  but  its  location  is  shown  in 
these  di-awiuffs  as  a  luatter  of  convenience. 


FIG.   2.    LOCATION  OF  LOG  HANDLERS  AT  ARROWROCK 
DAM,   BOISE.   IDAHO 


city  of  Boi.se,  Idaho,  to  provide  storage  for  use  on  the 
Boise  project  of  the  United  States  Reclamation  Service. 
Other  features  of  the  work  have  been  described  in 
Engineering  News  of  June  6,  1912,  Jan.  1(5,  Mar.  20, 
and  July  17,  1913;  July  11,  1914  and  Feb.  25,  1915. 
Water  is  now  being  stored  in  the  reservoir  and  will  be 
used  for  irrigation  this  season.  The  work  is  located  in 
the  Central  Division,  of  which  F.  E.  Weymouth  is 
Supervising  Engineer.  The  writer  is  Construction 
Engineer,  in  direct  charge  of  the  work  at  Arrowrock. 
James  Jlunn  is  Superintendent  of  Construction.  The 
log-handling  equipment  was  designed  by  Walker  R. 
Young,  Assistant  Engineer. 


The    Use    of    Drainagre    Water    from    Inieatton    Tracts    for 

further  irrigation  is  suggested  by  R.  A.  Hart,  of  tlie  United 
States  Reclamation  Service,  in  a  recent  paper  presented  before 
the  Utah  Society  of  Engineers.  In  one  locality  a  drainage 
Eystem  which  was  installed  at  a  cost  of  $5000  developed  a 
flow  of  1  cu.ft.  per  sec,  a  sufficient  amount  to  irrigate  120 
acres  in  that  locality.  As  water  rights  in  that  section  are 
worth  $50  per  acre,  the  water  developed  by  this  drainage 
system  has  a  value  of  $6000.  Small  drainage  systems  often 
develop  large  quantities  of  water.  In  one  case  a  drain  only 
1000  ft.  in  length,  put  in  at  a  cost  of  $200,  developed  a  maxi- 
mum discharge  of  1%  cu.ft.  per  sec.  during  the  irrigation 
season.  On  a  30-acre  tract  near  Ogden.  Utah,  which  is  fully 
underdrained,  the  drainage  water  is  led  to  a  sump,  from 
which  it  is  pumped  by  a  centrifugal  pump,  an  electrical 
motor-driven  unit,  to  a  reservoir  at  the  highest  point  of  the 
tract.  In  this  way  the  entire  tract  of  30  acres  is  irrigated 
with  its  own  drainage  water,  having  no  outside  source  of 
supply.  It  will  be  understood,  of  course,  that  in  this  case  the 
water  stored  in  the  underground  str.ata  merely  acts  as  a 
reservoir  to  store  up  the  surplus  rainfall. 
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To  follow  the  steps  in  the  interesting  redevelopment 
at  Turners  Falls  it  is  necessary  to  know  the  history  of 
the  local  power  company.  Tn  1792  the  company  was 
chartered  as  the  "Proprietors  of  the  Upper  Locks  and 
Canals  of  the  Connecticut  River."  A  dam  was  built 
at  about  the  site  of  the  present  one,  and  a  canal  for 
navi<jation.  traces  of  which  still  show,  was  dug  from  the 
dam  to  Montague  City,  2i/^  mi.  down  the  river.  In 
1866,  after  the  railroads  had  rendered  navigation  on  the 
Connecticut  River  unnecessary,  the  Turners  Falls  Co. 
acquired  the  property.  A  new  timber-crib  dam,  still  in 
place,  was  built,  and  a  canal  50  ft.  wide  and  10  ft.  deep 


develop  it  for  the  growing  business.  The  scheme  finally 
adopted  consists  of  widening  and  deepening  the  present 
canal,  extending  it  to  Montague  City  and  building  a  new 
power  station  there  to  develop  the  whole  power. 

From  the  headgates  and  through  the  town  of  Turners 
Falls,  where  the  canal  is  in  rock,  the  section  is  137  ft. 
wide  and  18  ft.  deep,  with  almost  vertical  sides  for  a 
length  of  3900  ft.  About  500  ft.  of  this  is  new  canal : 
over  this  section  is  a  skew  railroad  bridge  and  imder 
it  a  sewer  crossing  consisting  of  an  inverted  double  si- 
phon with  a  dip  of  about  16  ft.  Gates  at  each  end 
enable  either  tube  to  be  cut  off  and  cleaned  out. 


0       500'  lOOO'          im'  5000' 

I I 1 L. 


y=  Presen-I-  Power 

House 


OLD  CaNAL        ,.-0M  McrS'^nry 


k g/.4B'- >l   ^'-^^ 

Section     a+     5+a.    55 


Gsina/ Cample-fed 
in  1913 


Sec+ion    -frirough 
f/crfer  Surfo 


ec+ion    fhrough     C.L.     of'  Drainage   'Tunnel  ^ 


B./oe 


Seo+ion     a+     S+a.    \Xt 
FIG.   1,    GENERAL  LAYOUT  AND  CANAL   SECTIONS;   TURNERS  FALLS  REDEVELOPMENT 


was  dug  for  power  purposes.  ^A'ater  was  leased  to  mills 
constructed  between  it  and  the  river,  the  power  being 
generated  under  heads  varying  from  33  to  39  ft. 

In  1901,  \vith  the  development  of  electric-power  trans- 
mission, the  canal  was  extended ;  a  hydro-electric  power 
station  was  iniilt  with  provision  for  7000  hp.  of  equij)- 
ment  and  utilizing  a  fall  of  39  ft.  The  canal  at  the 
headgate  end  was  widened  to  about  130  ft.  for  a  dis- 
tance of  about  800  ft.  downstream,  and  eight  new  head- 
gates  were  put  in  on  the  shore  side  of  the  old  ones. 

New  Power  Wouks 

Below  Turners  Falls  the  river  drops  about  30  ft.  in 
the  31/^  mi.  to  Montague  City.  The  company  owned 
this  additional  power,  and  plans  were  made  in  1910  to 


The  canal  broadens  out,  beyond  the  town,  in  an  earth 
cut  to  a  section  35  ft.  deep  and  86  ft.  wide  on  the  bot- 
tom, with  sides  sloped  II/2  on  1,  and  lined.  This  sec- 
tion extends  for  a  distance  of  3300  ft.  At  this  point, 
where  the  natural  surface  drops  off  to  a  general  level 
of  about  10  ft.  iielow  water  line,  the  canal  widens  out 
into  a  I'orebay  poiul  of  an  average  width  of  600  ft.  and 
a  length  of  3000  ft.,  with  earth  embankments  on  either 
side,  narrowing  up  again  to  a  canal  section  150  ft.  wide 
and  25  ft.  deep  for  a  distance  of  about  1000  ft.  to  the 
power  house. 

At  the  entrance  to  the  pond,  before  the  grade  rises, 
there  is  a  5-ft.  conduit  to  the  river,  serving  as  a  drain 
during  construction  and  as  a  permanent  means  of  emp- 
tying this  deep  section  of  the  canal  for  maintenance. 

The  bottom  of  the  pond  is  slightly  irregular,  and  to 
get  the  required  effective  cross-sectional  area  it  was  nee- 
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issary  to  dijj  a  channel  300  ft.  wide  to  a  depth  of  10  It. 
helow  water  line,  through  a  ri.'je  of  ground  in  tlie  middle. 
The  pond  has  an  area  of  about  00  aere.<;,  giving  storage 
enough  to  take  care  of  sudden  increases  of  load  at  the 
power  house  without  seriously  drawing  do\m  the  head 
l)efore  the  canal  headgates  can  be  adjusted  to  the  in- 
creased draft  through  the  canal. 

The  embankments  of  the  pond,  which  arc  carried  4  ft. 
above  the  nia.xinium  pond  level,  vary  in  height  from  ;i 
to  21  ft.  Except 
for  a  small  length 
at  the  lower  end, 
they  are  built 
w  i  t  h  o  u  t  core 
^^'all,  from  the 
material  excavat- 
ed from  the  main 
canal.  Specifica- 
tions call  for  a 
portion  of  the 
embankment  on 
the  inside  below 
the  assumed  hy- 
draulic grade  line 
ic)  be  of  fine  sand 
1 1  r  sandy  clay, 
>pread  in  6-in. 
layers,  watered 
and  rolled  once, 
the  unrolled  por- 
tion to  consist  of 
^and  or  sand  and 
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FIG.    2.    PLAN  A.XD   ELEVATION   OF   POWER    HOUSE 

gravel.  The  canal  banks  are  riprapped  with  18  in.  of  stone 
on  the  inside.  At  the  lower  end,  where  the  pond  narrows 
up  to  the  lower  canal,  there  is  a  natural  bank  on  one 
side  and  an  embankment  with  a  concrete  core  wall  to 
rock  on  the  river  side.     The  core  wall  is  set  on  a  foot- 


ing  10   ft.  wide  on   the  rock,   in   order  to  give  a   large 
area  of  contact. 

Upstream  from  the  end  of  the  core  wall,  where  the  em- 
bankment is  still  near  the  river  and  the  subsoil  above 
the  rock,  which  is  about  20  ft.  below  the  surface,  is 
coarse  sand,  a  cutoft'  of  loam  fill  15  ft.  wide  was  put 
in  for  a  distance  of  300  ft.  to  prevent  seepage. 

.lust  u))stream  from  the  power  house  on  the  river  side 
(if  the  canal   is  the  wasteway  with  a  concrete  spillway 

and    ten    wooden 
gates,  12  ft.  wide 
by  10  ft.  high,  be- 
tween piers.  These 
gates  are  operated 
by  hoists  on  a  con- 
crete   floor   across 
the     piers,     each 
hoist  being  geared 
to  a  shaft  which  is 
driven  by  a  motor 
controlled       from 
the      power-house 
switchboard.    The 
wasteway  will  pass 
full     canal     flow 
and   will  be  used 
as    a    spillway    in 
case  of  a   sudden 
dropping  of  load, 
to  remove  the  ice 
from     the     canal 
and  to  aid  in  emp- 
tying   the    water- 
way.     From    the 
end  of  the  waste- 
way  the  river  wall 
of  the  canal  makes 
a  curve,  joining  the  end  of  the  head 
wail  of  the  power  house,  which  is  set 
with  its  long  axis  nearly  parallel  with 
the   river.     This  wall,   containing  the 
racks  and  headgates,  is  at  an  angle  of 
20  with  the  center  line  of  the  canal. 
The  racks  are  built  of  special  rack  bar 
spaced  31/^  in.  clear  and  with  the  bars 
turned  slightly  upstream.     Behind  the 
racks  are  piers  separating  the   intake 
into  penstock  chambers ;  these  in  turn 
are  divided  into  three  parts  by  inter- 
mediate piers. 

Gates,  Penstocks  and  Log  Sluice 

The  headgates  show  an  interesting 
design  aimed  to. secure  tightness,  sim- 
plicity and  easy  operation.     They  were 
invented  by  E.  L.  Broome  of  New  York 
City  and  made  by  the  Exeter  Machine 
Co.',  of  Pittston,  Penn.    The  deck  plate 
is  inclined,  so  that  the  forces  on   the 
gate    (weight    plus    the    vertical    com- 
pcnent  of  the  water  pressure)  keej)  the  supporting  cables 
always  in  tension  and  no  rigid  stems  are  required.     The 
gates  run  on  a  continuous  chain  of  rollers  between  tracks 
on  the  gates  and  guides.     An  electric  gantry  crane  run- 
ning on  the  head  wall  will  raise  these  gates:  and  also 
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a   meeliMnical  rack-raking  device  will  be  carried   by   it. 

The  penstocks,  of  reinforced  concrete,  curve  down 
from  the  headgates  to  the  scroll  cases  of  the  wheels, 
which  are  set  18  ft.  above  low  water  and  discharge  out 
into  the  river.  The  penstocks,  .scroll  cases  and  draft 
tubes  all  have  a  facing  on  the  insitlc,  1  J't.  thick,  oE 
1:2:  4  broken-stone  concrete,  poured  at  the  same  time 
as  the  surrounding  concrete,  which  is  a  mixture  equiva- 
lent to  1:3:5,  with  gravel  dredged  from  the  tailrace 
in  the  river  as  aggregate.  Large  stones  are  embedded 
in  the  gravel  concrete  when  possible. 

The  power-house  design  is  shovm  in  Fig.  2.  Tlic 
superstructure  is  of  brick  and  steel,  with  concrete  iloor.s, 
and  a  concrete  roof  supported  on  trusses.  At  the  down- 
stream end  is  a  submerged  gate,  16  ft.  wide  by  8  ft. 


station  over  the  tailrace.  In  the  governor-pump  pit  are 
tlie  sump  tanks  and  pump  for  the  central  gravity  oiling 
system;  the  main  tank  and  filter  are  on  a  gallery  above, 
from  which  the  oil  flows  to  the  guide  and  step  bearings 
of  each  unit.  Each  generator  is  a  7500-kv.-a.  three- 
l>hase  60-cy.cle  6600-volt  revolving-field  alternator.  Upon 
the  generator  frame  rests  the  bridge  which  supports  the 
Kingsbury  thrust  bearing ;  above  this  is  the  exciter. 

The  transformers  are  on  the  main  floor  above  the  pen- 
stocks and  will  comprise  four  66,000-volt  banks  for  the 
out-going  long-distance  lines  and  two  13,200-volt  banks 
for  local  transmission.  The  switchboard  is  located  above 
the  13,200-volt  transformers  in  a  room  that  is  15  ft. 
above  the  main  generator  room,  and  has  the  (5600-  and 
13,200-\olt  bus  galleries  immediately  behind  it  and  the 


Fig  3 — New  canal  dry,  oUl  canal  full:  X  is  entrance  to 
tunnel.  Fis.  4 — Water  out  of  old  canal  on  Sundays;  coffer- 
dam in  old  canal  for  constructing  tunnel  entrance.  Fig.  5 — 
Drilling  and  removing  core 

high,  leading  to  the  river  for  emptying  the  canal,  and 
above  this  a  sluice  16  ft.  wide  for  handling  tlie  log  drive 
which  passes  Turners  Falls  each  summer  and  which  it 
is  planned  to  take  through  the  new  canal.  The  logs  are 
carried  through  the  canal  to  avoid  the  necessity  of  letting 
enough  water  down  the  river  to  carry  the  drive  through  as 
in  previous  years — enough  water  being  required  to  rob  the 
power  plant  of  about  1000-hp.  capacity.  Moreover,  the 
proposed  mechanical  log  haul  shown  in  Fig.  2  has  been 
provided  for  to  further  reduce  the  loss  of  water.  By  the 
expenditure  of  some  50  hp.  in  electric  current  the  logs 
can  be  taken  out  of  the  canal  and  slid  into  the  river 
with  only  enough  water  to  "grease  the  ways." 

tiENEKATIXG    STATION 

The  normal  head  to  be  made  a\ailal)le  for  the  wheels 
is  to  be  55  ft.  with  full  load  on  all  units.  The 
final  development  will  provide  six  (iOOO-kw.  units,  the 
present  installation  being  three.  Foundations  were  put 
down  for  all  six  and  the  power-house  superstructure  was 
completed  for  four. 

The  wheels  are  of  a  vertical-shaft  single-runner  type, 
91/^  ft.  in  diameter  and  rated  at  9700  hp.  with  full  gate 
under  54  ft.  head  and  a  speed  of  97.3  r.p.m.  The  gov- 
ernors, designed  with  the  turbines,  use  water  pressure 
from  a  central  pumping  outfit  with  motor-driven  cen- 
trifugals and  sump  tanks  in  a  pit  in  the  center  of  the 


high-tension  rooms  on  either  side  aI)ove  the  66,000-volt 
transformers. 

This  development  has  been  made  gradually,  each  for- 
ward step  being  taken  as  the  financial  position  of  the 
company  warranted  and  the  growth  of  business  required. 

CONSTIJUCTIOX    OF    CaNALS 

In  1912  the  first  work  along  the  plans  mentioned  was 
started  by  enlarging  and  deepening  the  upper  end  of 
the  canal.  A  new  canal,  18  ft.  deep,  about  60  ft.  wide 
and  2100  ft.  long,  was  started  parallel  to  the  old  one, 
leaving  between  the  two  a  "core"  of  rock.  The  neces- 
sary relocations  of  railroads  and  highways  were  made, 
and  the  old  bridges  were  replaced  by  bridges  spanning 
the  two  canals.  By  coffer-dams  at  each  end  of  the  cut, 
the  work  was  done  in  the  dry  and  the  original  canal 
kept   in   operation   during   the   construction.     To   drain 


.lulv 


!iU 


E  N  (I  I  N  1-:  K  K  I  N  (!     X  !■:  W  S 


205 


tlir  ml  iluriiiu  ciinsii'iii'tioii  iiiul  also  to  serve  as  a  |ier- 
iiianeut  drain  for  the  duoper  part  of  tlie  eaiial  until  sueli 
time  as  the  "core"  was  removed,  a  tunnel  was  dug 
(i\>in  the  new  eaiial  under  the  old  one  to  the  river. 

Owing  to  the  small  size  of  the  upper  canal  section, 
smoothness  of  the  sides  and  bottom  was  important.  The 
specification  called  for  the  rock  excavation  on  the  bot- 
tom and  finished  side  of  the  new  canal  to  be  carried  at 
all  points  to  the  given  line,  but  at  no  point  more  than 
(i  in.  back  of  the  line.  While  in  some  places  this  was 
not  possible,  on  account  of  the  nature  of  the  rock,  the 
result  obtained  was  very  good  on  the  whole.  This  trim- 
ming was  done  with  small  drills  and  by  hand  after  the 
main  e.xcavation  had  been  done.  Work  was  finished  here 
ill  July,  U)i;!. 

CoNsTltUfTIOX   OF   D.VMS 

An  examination  of  the  did  timlier-crili  dam,  built  in 
ISlii;   and   dixided    in    tiic   middle   bv  an   island,   showed 


shutdown  of  Iho  electric  power,  a  small  watcrwhecl  was 
put  in  the  aiiiitment,  with  its  gates  opened  from  the  liea<l- 
gate  hou.se. 

The  old  tind)er-crib  dam,  with  high  and  substantial 
tlashboards  erected  on  it,  .served  as  a  coffer-dam  on  the 
upstream  side  of  the  river  construction.  But  leakage 
through  this  old  crib  and  the  backwater  from  the  river 
below  required  some  further  colfer-damming,  particularly 
at  a  ileep  point  in  the  river  just  below  the  sluice  gates. 
The  work  on  the  new  headgates  required  coffer-dams  on 
each  side — one  in  the  river  and  one  in  the  canal — as 
the  canal  was  kept  in  operation  continuously  during  the 
progress  of  the  work. 

In  order  to  pass  the  water  to  the  new  sluice  gates  under 
the  dam,  it  was  necessary  to  remove  a  portion  of  the  old 
timber  dam  and  dredge  out  a  considerable  amount  of  fill- 
ing that  had  been  put  on  this  upstream  side.  This  was 
done  by  derricks  on  the  new  concrete  dam,  and  a  scow 
with  a  derrick,  operating  orangepeel  buckets-  divers  v.-erc 
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that  the  Turners  Falls  side  needed  repair.  It  was  de- 
cided to  reinforce  part  of  this  by  a  concrete  dam  built 
just  downstream  from  it,  which  could  be  part  of  the 
permanent  structure  from  the  island  to  the  shore.  Ac- 
cordingly, in  the  summer  of  1912,  350  ft.  of  concrete 
dam  was  built,  the  space  between  it  and  the  old  timber 
dam  being  filled  with  stone.  This  concrete  dam  was  not 
carried  up  to  the  final  height,  as  the  rights  to  do  this 
were  not  at  that  time  secured.  Keys  were  left  in  the 
top  of  the  concrete  dam,  which  was  planked  over  back 
to  the  old  dam. 

In  1913  the  renuiinder  of  the  dam  on  the  Turners  Falls 
side  of  the  island  was  built.  This  section,  150  ft.  long, 
has  six  submerged  gates  8  ft.  wide  by  7  ft.  9  in.  high, 
operated  from  a  tunnel  in  the  dam.  With  this  section 
of  dam  was  built  a  new  abutment  on  the  Turners  Falls 
side,  and  new  canal  headgates.  The  latter  were  put  in 
at  the  location  of  the  original  headgates  and  extended 
from  the  abutment  to  the  river  end  of  the  headgates 
built  in  190-i.  They  are  nine  in  number,  8%  ft.  wide 
Ijy  12  ft.  high,  motor-operated  by  geared  hoists  inside  a 
headgate  building.     To  serve  as  a  relay  in  case  of  any 


employed  wherever  necessary  to  chain  out  old  logs.  The 
upper  part  ol'  the  dam  was  loosened  by  small  charges  of 
dynamite. 

POWKK-HOUSE  COXSTUUC'TIOX 

In  the  spring  of  1914  work  was  started  on  the  exten- 
sion of  the  canal,  the  construction  of  the  new  power 
station  at  -Montague  City,  and  the  removal  of  the  rock 
"core"  in  the  present  canal. 

In  the  river  about  20  ft.  from  the  power  house  and 
running  parallel  to  it,  from  the  upstream  end  nearly  to 
the  downstream  end,  is  a  natural  ridge  of  rock  that  is 
out  of  the  water  at  low  stages  of  the  river.  During 
low  water  in  the  summer  of  1913,  sills  were  pinned  to 
this  rock  wall  and  concreted.  On  the.se  sills  a  part  of 
the  contractor's  coffer-dam  of  rock-filled  timber  cribs 
was  placed.  The  space  between  the  ridge  of  rock  and 
the  shore  downstream  from  the  power  house  was  dammed 
with  a  double  row  of  steel  sheeting  driven  to  clay  beneath 
the  level  of  the  bottom  of  the  tailrace. 

The  contract  for  the  power-house  substructure  and  the 
canal  excavation  immediately  behind  the  power  house  was 
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let  to  Fred.  T.  Ley  &  Co.,  Inc.,  of  Springfield,  and  work 
was  started  early  last  spring.  This  is  nearly  completed. 
The  wooden  forms  for  the  draft  tnbes  were  built  com- 
plete on  the  bank,  then  sawed  into  four  parts  for  hand- 
ling and  reassembled  in  place.  Tlie  forms  of  the  pen- 
stocks and  scroll  cases  were  built  up  in  place.  Concrete 
was  mixed  in  two  mixers,  one  for  the  1:3:4  used  in 
lining  the  waterways  and  one  for  the  1:3:5  mass  con- 
crete. The  former  mixture  used  sand  and  crushed  trap 
brought  in  on  cars  and  was  deposited  by  a  tower  and 
chutes;  the  latter  used  river  gravel  and  was  dumped  in 
through  short  chutes  from  cars  on  a  track.  The  mix- 
tures were  kept  separate  by  sheet-iron  baffles,  which  were 
drawn  up  as  the  concrete  was  placed  against  them. 

FoKEBAY  Work 

The  contracts  for  the  canal  dug  in  1912  and  for  both 
sections  of  the  dam  and  the  headgates  were  let  to  the 
Bates  &  Rogers  Construction  Co.,  of  Chicago  and  Spok- 
ane. This  work  is  now  entirely  completed.  The  con- 
tract for  the  extension  of  the  canal  was  let  to  llolbrook 


15  ft.  above  the  grade  of  the  bottom  of  the  canal,  but  it 
is  being  lowered  as  the  excavation  progresses. 

The  pond  embankments  are  being  constructed  as  fol- 
lows: Two  tracks  are  laid  the  length  of  the  embank- 
ments at  such  a  location  that  the  material  for  the  rolled 
embankment  and  the  ordinary  emljankment  may  be  sep- 
arated. The  trains  from  the  steam  shovel  are  dumped 
on  the  embankment,  spread  to  the  specified  thickness  by 
a  Jordan  spreader,  watered  with  a  tank  car  behind  the 
spreader  and  rolled  with  a  four-horse  grooved  roller. 
After  the  embankment  is  up  to  the  level  of  the  tracks, 
the  latter  are  raised  and  a  new  layer  or  layers  deposited, 
the  contractor  not  being  required  to  roll  the  embankment 
under  the  track.  After  the  embankment  is  complete,  the 
riprap  is  hauled  out  on  it,  dumped  from  the  track  and 
laid  in  place. 

Engineers 

The  engineering  work  in  connection  with  the  detail 
plans  and  construction  is  being  done  by  the  Turners  Falls 
company's  engineers,  with  the  writer  as  Hydraulic  En- 
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Cabot  &  Eollins  Corporation,  of  New  York  and  Boston, 
and  work  was  begun  early  in  the  spring  of  1914.  The 
excavation  of  the  canal  above  and  belo*  the  pond  is  being 
done  with  steam  shovels  and  standard-gage  locomotives, 
with  12-yd.  ears.  The  fine  material,  most  of  which  is 
in  the  cut  above  the  pond,  is  being  used  for  the  rolled 
embankment  and  the  coarser  material,  for  the  unrolled 
portion  of  the  emljankment.  The  remainder  of  the  mate- 
rial is  dumped  partly  along  the  river  bank  near  the 
power  house  and  partly  to  fill  some  lower  land  outside 
the  canal  and  embankments. 

To  cut  oil  the  water  from  the  end  of  the  jsresent  canal, 
a  line  of  steel  sheeting  was  driven  to  rock,  extending  the 
full  width  of  the  canal,  behind  which  the  material  was 
excavated  in  the  dry.  The  walls  at  this  point  were  put 
in,  in  sheeted  trenches.  After  these  walls  were  complete, 
the  main-canal  excavation  at  this  point  was  done,  and 
a  temporary  wooden  bulkhead  with  gates  in  it,  to  allow 
for  filling  the  canal,  was  constructed  from  wall  to  wall; 
tliis  will  be  left  in  until  the  canal  has  been  tested  out. 

The  constnu'tion  of  the  drainage  conduit,  which  was 
completed  last  November,  enables  the  contractor  to  han- 
dle the  water  encountered  in  the  cut  without  pumping. 
The  original  ground-water  level  in  this  cut  was  about 


gineer  in  charge,  and  H.  A.  Moody  in  charge  of  the  pow- 
er-house work.  P.  L.  Hunt  is  the  Chief  Engineer  of 
the  system.  A.  T.  SafPord,  of  Lowell,  is  the  general  con- 
sulting engineer,  and  F.  P.  Stearns  of  Boston  has  been 
consulted  in  regard  to  embankments  and  cutoffs.  The 
turbines  and  governors  were  designed  and  built  by  the 
I.  P.  Morris  Co.,  of  Philadelphia;  the  electrical  equip- 
ment was  furnished  by  the  General  Electric  Co.,  of 
Schenectady. 

A  Long  Fishing  Pier  extending  from  a  point  1000  ft.  into 
the  ocean  across  tlie  beach  at  LonelyviUe,  on  Fire  Island,  and 
500  ft.  into  Great  Soutli  Bay  is  being  built  for  the  Fire  Island 
(L.  I.)  Fish  Co.  The  construction  of  the  pier  was  undertaken 
to  afford  easy  transportation  of  fish  from  the  ocean  pounds 
and  to  serve  as  an  attraction  to  the  many  amateur  fishermen 
who  visit  this  vicinity  from  neighboring  tovv'ns.  At  the  ocean 
end  the  pier  is  90  ft.  wide.  The  land  section  is  14  ft  wide. 
It  is  stated  that  about  SCO  piles  will  be  required  of  lengths 
varying  from  4  5  to  75  ft.  In  the  ocean  portion  the  piles  are 
set  10  ft.  apart.  In  the  10-ft.  intervals  there  will  be  stretched 
a  series  of  nets  which  will  lead  up  to  a  large  trap  at  the 
end  of  the  pier.  The  pier  is  of  the  same  type  as  the  one  at 
Belmar,  N.  J.  The  pier  on  the  bay  side  connects  with  a  canal 
1000  ft.  long,  which  is  being  dug  in  the  shallow  water  so  as 
to  accommodate  deep-draft  boats  for  carrying  fish  to  the 
mainland.  It  is  estimated  that  the  project  will  cost  between 
?60,000  and  $75,000.  It  is  expected  to  have  the  pier  in  operation 
b.v  August. 
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le'w  Type   of  Faclfe^Up  S^ree^ 


One  of  the  niacliines  wliifh  attractoil  considerable  at- 
tention at  the  exhibition  of  the  street-cleaning  ajjparatus 
in  New  York  City  last  November  (see  Engineerituj 
Sewn,  Dec.  3,  191-1)  was  tJie  Merritt  pick-up  sweeper, 
sliown  in  the  accompanying;  illustration.  This  swee])er 
was  invented  by  a  New  York  City  tratlic  policeman  and 
was  first  tried  in  New  York  City  in  the  summer  of  1912. 
The  machine  was  used  by  contract  and  the  work  paid  for 
at  the  rate  of  4Sc.  per  1000  sq.yd.  of  street  surface 
(.leaned. 

From  July  'i'>  to  Ml,  10  13,  inclusive  the  machine  cleaned 
288,914  sq.yd.  of  pavement,  at  rates  ranging  from  16,190 
to  CI, 779  sq.yd.  per  working  day.  In  August  it  cleaned 
91(!,9G8  sq.yd.  of  pavement  in  21  working  days,  or  at  an 
average  rate  of  43,000  sq.yd.  ])cr  day.  The  amount  of 
sweepings  was  SCO  cans.  The  records  show  that  in  Sep- 
tember 772,570  sq.yd.  were  cleaned  in  23  working  days, 
an  average  of  ."53,(100  sq.yd.  ])cr  day.  The  amount  of 
sweepings,  as  in  general  tlirduglinut  llii'  I'ccord,  averaged 


previously  referred  to.  that  these  machines  could  be  used 
very  elfectively  to  pick  up  refuse  swept  into  windrows  by 
handbroom  men. 

Descuiption  of  Sweeping  M.vchine 

The  Merritt  street-sweeping  machine  has  brooms  on 
either  side,  revolving  on  a.xes  at  an  angle  to  each  other, 
and  a  rear  iirooni  to  pick  up  the  wdndrow  made  by  the 
side  brooms.  The  rear  broom  sweeps  the  material  over 
a  shoe  or  dustpan  to  a  conveyor,  which  discharges  through 
two  chutes  into  cans  on  a  revolving  platform.  The 
brooms  and  conveyor  are  driven  through  gears,  which 
are  in  turn  driven  by  chains  from  the  rear  wheels. 

Both  front  and  rear  wheels  run  on  roller  bearings. 
The  main  frame  of  the  wagon  is  of  channel-bar  steel  and 
all  castings  are  of  cast  steel.  All  the  revolving  parts  are 
equipped  with  roller  bearings.  The  side  brooms  are  28 
in.  in  diameter  and  the  rear  broom  is  38  in.  A  two- 
liorse  machine  swee])s  a  7-ft.  stri))  and  a  three-horse 
machine  a  10-ft.  stri]). 

The  shoe  drags  lightly  on  the  ])a\cnicnt.  It  is  made  of 
spring  steel,  in  tle.\ible  sections,  alldwing  it  to  conform 
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from  40  to  60  cans  per  day,  or  a  can  per  1000  sq.yd.  In 
October  the  area  cleaned  was  914,617  sq.yd.,  or  about 
33,000  sq.yd.  per  day. 

During  1913  two  of  these  machines  were  used  from 
June  to  November.  The  contract  price  for  their  work 
was  41c.  per  1000  sq.yd.  of  street  cleaned.  The  records 
of  the  two  machines  were  much  the  same  as  that  already 
given  for  the  earlier  machine  in  1913.  The  best  month's 
record  was  in  October,  1913,  when  the  two  machines 
cleaned  3,109,394  sq.yd.  in  31  working  days,  an  average 
of  100,000  .sq.yd.  per  day  (50,000  sq.yd.  to  each  machine). 
But  tins  appears  to  have  been  a  very  e.xtraordinary  per- 
formance. 

The  work  of  both  years  included  pavements  of  granite 
block,  wood  block  and  asphalt,  but  the  pavements  were 
chiefly  asphalt,  as  nearly  as  can  be  judged  by  a  cursory 
examination  of  the  Street  Cleaning  Department's  offi- 
cial records,  from  which  all  the  foregoing  information 
is  taken.  No  contract  was  made  for  the  use  of  these 
machines  in  1914,  although  the  street-cleaning  officials 
have  no  fault  to  find  with  their  efficiency.  It  was  dem- 
onstrated at  the  exhibition  of  street-cleaning  machinery. 


to  depressions  in  the  pavement.  The  conveyor  is  made  in 
hinged  sections  of  galvanized  sheet-iron  on  sprocket 
chains,  and  is  inclosed  in  a  sheet-iron  casing,  which  also 
forms  the  double  chute  for  depositing  the  sweepings. 

The  can  carrier  is  a  revolving  steel  rack,  made  to  hold 
eight  cans.  The  rack  is  mounted  on  a  specially  con- 
structed roller  bearing.  Two  cans  are  filled  at  a  time, 
and  when  filled  are  quickly  shifted  by  the  driver  by  means 
of  a  lever  beside  his  seat  and  new  cans  spotted  under 
the  chutes.    The  cans  are  of  the  standard  type. 

The  newest  sweeping  machine  is  provided  with  a  110- 
gal.  galvanized-iron  water  tank  arranged  to  sprinkle 
lightly  the  entire  width  of  the  sweeper.  Variation  in  the 
flow  is  obtained  l)y  two  perforated  brass  pipes,  one  giving 
a  light  flow,  the  other  a  slightly  heavier  flow.  One  or 
both  pipes  are  used,  according  to  the  street. 

The  second  machine  embodying  some  of  these  improve- 
ments was  built  in  1913  and  used  on  New  York  City 
streets,  with  the  record  given  in  this  article.  Since  the 
New  York  City  work  was  done  the  conveyor  has  been  im- 
proved and  the  sprinkling  device  added.  Two  of  these 
machines  are  in  use  in  Yonkers,  N.  Y. 
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By  a.  W.  E.\i!l  axjj  Thomas  F.  Cuace* 


Before  designing  the  stecl-franie  dome  of  tlie  Horti- 
cultural Palaee  at  the  Panania-Pacifie  Iiiternational  Ex- 
position— described  in  Eiigiiiccriiuj  News  of  Oct.  15,  1914, 
and  July  15,  1915 — a  careful  search  was  made  of  ex- 
isting literature  on  framed-dome  design.  Discussions 
of  the  subject  are  conspicuous  in  American  professional 
papers  by  their  absence,  and  this  is  especially  true  with 
respect  to  methods  of  providing  for  wind  and  similar 
stresses  produced  by  other  than  uniform  vertical  loads. 

The  size  of  this  dome,  coupled  with  a  desire  to  keep 
the  framework  light  and  airy  in  conformity  with  the 
character  of  the  building,  made  a  careful  study  of  the 
problem  well  worth  while. 

An  outline  diagram  of  the  dome  framing,  with  dimen- 
sions, is  given  in  Fig.  1. 

Available  SIethods  of  Design 

There  are  two  methods  commonly  employed  in  the  de- 
sign of  framed  domes.    The  first,  and  perhaps  the  most 

-iS  'J',r^  ..  tIevotioncfC.  0  of 
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quAKTtR     PLAN  t.=  ~— . 

PIG.    1.     DIMENSION  DIAGRAM   OP   DOME.   PALACE   OF 
HORTICULTURE 

common,  consists  of  treating  any  two  diametrically  oppo- 
site ribs  as  forming  a  three-hinged  arch,  the  hinges 
at  tlie  crown  being  replaced  by  a  circular  girder.  In  this 
method  wind  stresses  are  taken  care  of  by  considering  the 
wind  as  a  live-load  on  one  side  of  the  dome,  applied  only 
in  the  plane  of  the  two  ribs  forming  the  arch.  Diag- 
onal rods  are  usually  provided  in  the  panels  of  alternate 
bays  to  give  general  stiffness  to  the  structure. 

The  second  method  regards  the  ribs  as  members  of  a 
true  dome  wherein  all  primary  stresses  arc  resisted  by 
compression  in  the  ribs  and  compression  or  tension  in 

•Assistant  Structural  Engineers,  Panama-P.TCific  Interna- 
tional Exposition,  San  Francisco,   Calif. 


tlie  horizontal  rings.  Wind  and  all  other  than  uniform 
vertical  loads  are  taken  care  of  by  placing  diagonals  iu 
every  panel. 

By  applying  this  second  method  to  structures  of  this 
type  more  material  is  saved  than  might  at  first  be  sup- 
posed. In  the  present  instance  the  dome  was  completely 
designed  by  both  methods,  the  second  method  resulting 
in  a  saving  of  one-third  the  steel  called  for  by  the  first 
design  in  the  portion  of'  the  structure  above  the  plate- 
girder  supports ;  that  is,  in  the  actual  dome  itself.  An  idea 
of  the  relative  proportions  of  the  respective  frames  may 
be  gained  from  the  statement  that  with  the  same  number 
of  ribs  in  both  cases  the  ribs  in  the  first  design  were  72 
in.  deep  with  chords  of  two  6x6xi/2-in.  angles  with  14x%- 
in.  cover-plates,  while  the  ribs  as  actually  built  are  3G 
in.  deep  with  chords  not  exceeding  two  angles  4x4Xj5^-  in. 
with  no  cover-plates. 

The  writers  lay  no  claims  to  originality  in  the  follow- 
ijig  mathematical  discussion,  but  rather  have  applied 
formulas  and  methods  already  developed  in  the  design  of 
similar  structures.  In  the  course  of  the  discussion  ref- 
erence is  made  to  books  and  papers  on  the  subject  by 
catchwords,  while  a  complete  list  of  the  principal  sources 
of  information  is  given  at  the  end  of  the  article. 

EiB  AND  Ring  Stresses 

The  rib  and  ring  stresses  were  determined  by  the 
method  outlined  by  B.  Sehmitt  (Trans.  Am.  Soc.  C.  E.)  ; 
no  explanation  is  needed  further  than  the  load-and-stress 
summary  and  dead-  and  live-load  diagrams  shown  in 
Fig.  2. 

The  ribs  and  rings  of  the  dome  of  the  Horticulture 
Building  at  the  World's  Columbian  Exposition  in  Chi- 
cago were  taken  as  a  basis  for  a  preliminary  estimate  of 
weight,  and  from  this  a  tentative  design  was  made.  The 
dead-load  of  the  roof  covering  was  estimated  by  direct 
computation.  Using  the  sections  obtained  from  the  stress 
sheet,  a  final  estimate  of  weight  was  made,  the  stresses 
recomputed  on  the  basis  of  the  revised  weights,  and  the 
members  modified  as  necessary. 

Diagonal  Stresses 

Tlie  problem  presented  in  finding  the  diagonal  stresses 
was  slightly  more  intricate.  Three  methods  were  used, 
all  based  upon  different  assumptions.  The  first  was  as 
outlined  in  Hiitte,  the  second  somewhat  similar  to  that 
given  by  Hazlehurst  for  stresses  in  a  steel  water  tower, 
and  the  third  like  that  used  for  the  computation  of 
stresses  in  a  gas-holder  guide-frame  in  an  article  in  Engi- 
nncring  News. 

First  Method — Tlie  Hiitte  method  is  based  (with  a 
50%  correction)  on  simple  resolution  of  forces  at  the 
several  joints  of  a  rib  under  tlie  condition  that  one-half 
of  the  dome  (on  one  side  of  the  rib)  carries  full  live- 
load,  while  the  other  half  carries  no  live-load,  which  is 
assumed  to  be  the  worst  condition  of  loading. 

Let  ^1,  Q2,  Qs>  etc.,  represent  total  dead-  plus  live- 
load  per  panel,  beginning  at  the  top;  P^,  P^,  P^,  etc., 
dead-load  per  panel;  A^,  A 2,  A 3,  etc.,  the  angle  between 
rib  and  horizontal  plane ;  i?i,  B^,  S3,  etc.,  the  angle  be- 
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2  sin  A  g  cos  Bg 

and  so  forth. 

These  formulas,  with  the  exception  of  the  fijrure  2  in 
the  denominator,  follow  directly  from  the  resolution  of 
forces  under  the  conditions  stated.  However,  results  ob- 
tained by  Miiller-Breslau  and  others  from  exact  analy- 
ses gave  stresses  about  one-half  as  large  as  those  result- 
ing from  direct  resolution  of  forces,  and  for  this  reason 
the  2  in  the  denominator  is  introduced. 

The  angles  A  and  B  are  given  in  Fig.  3.  They  were 
used  in  the  above  formulas  together  with  the  loads  noted 
in  Fig.  2.  which  are  the  same  as  in  Fig.  1.  As  there  are 
no  diagonals  above  ring  III,  Fig.  2,  the  diagonal  between 
rings  III  and  IV  was  called  N^,  and  the  loads  were 
summed  down  to  this  panel  to  get  ^i  and  Pj. 

It  might  be  noted  that  the  exact  analysis  of  a  dome  by 
methods  of  least  work,  while  presenting  an  interesting 
and  instructive  academic  problem,  is  by  far  too  laborious 
and  complicated  for  commercial  office  use.  On  the  other 
hand,  the  method  above  described  is  seen  to  be  largely  em- 
pirical ;  its  application  requires  experience  and  judgment 
in  the  selection  of  live-load.     In  the  present  instance  a 
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live-load  of  20  lb.  per  sq.ft.  of  horizontal  projection  was 
taken. 

Second  Method — On  account  of  the  empirical  nature 
of  the  Hiitte  formula  and  the  fact  that  it  has  regard 


FIO.  .!.     .\XC;LES  and  loads  used  with  HiTTE  METHOD 

in  the  diagonals  of  a  glass-covered  dome  of  this  char- 
acter. To  tiiis  end  the  method  for  the  solution  of  the 
stresses  iu  a  water  tow^er  to  be  found  in  Hazlehurst's 
treatise  on  the  subject  was 
adapted  to  the  present  case. 

The  method  may  be  l)riefly 
illustrated  by  reference  to  Fig. 
4,  which  represents  a  trussed 
pyramid  with  inclined  posts, 
acted  upon  by  wind.  Let  P  = 
the  total  wind  shear  from  all 
zones  above;  p  =  the  total 
wind  shear  per  rib,  that  is,  P 
divided  by  the  total  number  of 
ribs,  or  in  this  case  %  P.  This 
means  that  the  shear  is  as- 
sumed to  be  equally  divided 
among  the  ribs.  In  addition 
to  the  forces  p  acting  at  each 
rib  there  will  be  a  horizontal 
component  of  the  rib  stress. 
This  component  is  most  easily 
found  by  first  computing  the 
uplift  at  every  jjoint.  assuming 
all  ribs  on  the  windward  side 
of  the  neutral  axis  to  be  in 
tension  while  those  on  the  lee- 
ward side  are  in  compre.ssion, 
and  further  assuming  that  the 
magnitude  of  the  tension  or 
compression  varies  directly  as 
the  distance  from  the  neutral 
axis.  Knowing  this  vertical 
component  and  the  angle  of  inclination  of  the  ribs  of  the 
horizontal,  the  horizontal  conqionent  of  the  rib  stress  may 
be  computed.  The  resultant  of  the  horizontal  component 
of  the  rib  stress  and  the  force  p  at  every  rib  is  then  found. 
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and  finally  thi.-^  rL'sultnnt  !.•?  pi'ojeeted  upon  the  two  ring 
members!.  When  thi:J  is  done  it  will  be  seen  that  there 
is  still  an  unbalanced  condition  at  the  point  to  which  the 
diagonal  furnishes  the  balancing  component. 

Third  Method — A  lina!  method  of  computing  tlic 
diagonal  stresses  was  ada})ted  from  the  method  given  in 
Engineering  News  for  analysis  of  diagonal  stresses  in 
a  gasholder  guide  frame.  It  may  be  seen  from  a  study 
of  the  article  that  the  bays  most  nearly  parallel  to  the 
direction  of  tiie  wind  take  the  greatest  diagonal  stress, 
which  in  amomit  is  equal  to  twite  the  average  of  all  the 
bays.  Thus,  referring  again  to  Fig.  4,  the  horizontal 
component  of  the  maximum  diagonal  stress  in  any  zone  is 


FIG.   4.     Dl.^GRAM  OF"  TRUSSED  PYRAMID 

equal  to  the  total  wind  shear  of  all  the  zones  above  di- 
\  ided  by  one-half  the  number  of  panels.  Having  deter- 
mined this  horizontal  component  of  the  stress  it  is  a  mat- 
ter of  simple  resolution  of  forces  to  obtain  the  total  stress 
in  the  diagonal  rod. 

This  method  was  followed  in  the  analysis  of  the  present 
dome,  using  graphical  diagrams  which  are  not  of  sutticieui; 
importance  to  reproduce. 

Comparison  of  Results — The  following  table  gives  the 
summary  of  results  obtained  by  the  several  methods : 

Diagonal  Hiitte  Hazlehurst  Eng.  News 

Method  Method  Method 

N,  2,530  1.000  600 

Nj  3.960  1.700  SOO 

N,  5,630  2,700  1,500* 

N.  7,300  4,000  2.700 

N.  9,100  6,700  4,000 

No  11,050  7.100  6.10U 

N,  12,850  10.000  8,000 

Ng  14,000  13,000  11,300 

N,  15.700  14,500  14.000 

N,„«  36,000  36,000 
•Diagonal  in  cylindrical  part  below  spring  line  o£  dome. 

Each  diagonal  was  proportioned  for  the  maximum  of 
the  three  .stresses  given  in  this  table.  It  will  be  noted 
that  the  three  methods  check  fairly  closely  where  the  ril)s 
of  the  dome  approach  the  vertical,  though  they  depart 
widely  from  each  other  whei'e  the  ribs  become  more  near- 
ly horizontal. 

It  has  been  pointed  out  above  that  the  Hiitte  method 
for  finding  the  stresses  in  the  diagonals  is  largely  empiri- 
cal. The  same  criticism  may  be  made  of  the  other  two 
methods,  since  in  each  of  these  the  assumption  is  made 
that  the  wind  shear  is  distributed  equally  among  the 
ribs,  an  assumption  whose  truth  depends  largely  upon  the 
stiffness  of  the  horizontal  rings.  The  close  agreement 
shown  by  the  preceding  table  may  not  always  be  realized. 


It  is  therefore  obvious  that  in  the  design  of  a  struc- 
ture of  this  nature  a  satisfactory  design  depends  to  a 
great  extent  on  the  judgment  and  experience  of  the  de- 
signer, and  while  the  methods  here  outlined  are  applic- 
able to  the  general  case  of  domes,  no  conclusion  based 
upon  this  study  of  one  dome  should  be  applied  to  any 
other  dome  without  careful  consideration  of  the  particu- 
lar case. 

Type  of  Rib  axd  Rixg  CoxsTr.ucTiox  Fsed 

After  the  stresses  were  computed  careful  consideration 
was  given  various  t3'pes  of  rib  and  ring.  The  trussed 
type  was  decided  upon  because  of  its  stiffness  and  its  abil- 
ity to  resist  secondary  stresses  due  to  bending.  This  lat- 
ter consideration  is  important  because  the  members  are 
curved  while  the  direct  stresses  between  panel-points  act 
in  a  straight  line.  The  drawings  of  the  dome  given  in  a 
]jrior  article,  Engineering  News,  July  15,  1915,  p.  113, 
show  the  type  and  makeup  of  sections  chosen  for  the  ribs 
and  rings. 

^Yhere  there  is  a  heavy  lantern  on  the  dome,  as  in  the 
present  case,  there  should  be  a  stiff  ring  at  the  top  to 
insure  a  uniform  distribution  of  this  load. 

De.sigx  of  Sri'POKTixG  Tower 

For  the  design  of  the  dome  the  wind  pressure  was  as- 
sumed at  20  lb.  per  sq.ft.  of  vertical  projection,  which 
amounts  to  slightly  more  than  30  lb.  per  sq.ft.  on  a  plane 
normal  to  the  wind  with  40%  reduction  for  a  cylindrical 
surface.  In  designing  the  substructure  or  .supporting- 
tower,  however,  it  was  considered  improliable  that  a  wind 
pressure  of  20  lb.  would  exist  over  the  entire  area  of  dome 
surface  at  the  same  instant.  It  was  thought  consistent 
to  reduce  the  wind  another  40%  ;  if  the  first  reduction 
took  account  of  the  circular  horizontal  section  the  .sec- 
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FIG.    5.    PLAN   DIAGRAM   OF   DOME-SUPPORTING 
TOWER  AND  PLAN  OF  ONE  PIER 

ond  reduction  takes  account  of  the  circular  vertical  sec- 
tion. The  resulting  pressure  of  10.8  lb.  per  sq.ft.  of  pro- 
jected area  was  used  in  designing  the  substructure.  At 
the  same  time,  the  substructure  itself  and  the  lantern 
were  loaded  with  20  lb.  per  sq.ft.  of  projected  area  be- 
cause the  ornamentation  formed  pockets  for  the  wind. 
The  total  wind  load  (including  120,000  lb.  below  the 
base  of  the  dome  structure)  is  312,500  lb.  An  increase 
of  25%  was  allowed  for  wind  stresses  over  those  allowed 
for  dead-load  stresses,  and  therefore  the  equivalent  hori- 
zontal dead-load  was  312,500  X  0.80  =  250,000  lb.  Fig. 
5  is  a  plan  diagram  of  the  tower. 

Two  assumptions  were  made  as  to  the  distribution  of 
the    horizontal    wind    load    among   the   eight    piers — (1) 
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that  tlie  piers  were  loaded  in  proportion  ti)  tlu'ir  icspoo- 
tive  rijiidities  and  (2)  that  they  receivod  oi|ual  loads. 
The  most  unfavorahle  conditions  given  by  the  two  as- 
sumptions were  used  in  the  design.  In  calculating  the 
stresses  in  the  two  nonparallel  sides  of  a  ])icr  it  was  con- 
sidered that  each  pier  acted  independently  of  the  otliers, 
as  a  cantilever;  but  in  calculating  the  stresses  in  the  knee- 
braces  of  the  truss  and  girder  system  and  the  stresses  in 
the  two  parallel  sides  of  the  piers  it  was  considered  that 
each  pier  ac-ted  as  part  of  a  rigid  stnu'ture  witii  its  neu- 
tral axis  j)assing  through  the  center  of  Ihc  (nwcr. 

First  Assumption — The  assumptidu  tbiit  the  piers 
take  wind  load  in  proportion  to  their  respective  rigidi- 
ties may  be  stated  as  follows:  The  horizontal  load  at  the 
top  of  each  pier  will  be  to  the  total  horizontal  load  as 
the  moment  of  inertia  of  each  pier  about  an  a.'cis  througli 
its  center  of  gravity  normal  to  the  direction  of  the  wind 
is  to  the  sum  of  these  moments  of  inertia. 

It  was  found  by  trial  that  for  the  outer  columns  18- 
in.  48y2-lb.  I-beams  would  answir  and  for  the  inner  col- 
umns 20-in.  59-lb.  I-beams.  With  these  sections  and 
the  geometrical  shaiie  of  the  pier  known,  the  ilii'eetion 
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of  the  wind  was  taken  parallel  to  the  long  diameter  of 
the  tower  octagon  (this  direction  giving  maximum 
stresses)  and  for  each  of  the  eight  piers  the  moment  of 
inertia  about  an  axis  at  right  angles  to  this  direction 
of  wind  was  computed.^ 

The  wind  load  was  distributed  to  the  piers  in  accord- 
ance with  the  resulting  values  of  moment  of  inertia. 
Then  the  wind  load  of  each  pier  was  resolved  in  the  di- 
rection of  the  two  principal  axes  of  the  pier;  the  pier 
was  then  to  be  designed  to  be  strong  enough  in  each  of 
these  two  directions  to  resist  the  maximum  wind  com- 
ponent acting  in  that  direction. 

The  maximum  component  in  the  direction  of  the 
longer  axis  of  the  pier  was  found  at  windward  and  lee- 
ward piers,  being  the  full  wind  load  coming  on  these 
piers,  38,000  lb.  each.  In  the  transverse  direction 
(around  axis  Y-Y,  pier  plan  in  Fig.  5),  the  maximum 
component  was  the  full  wind  load  on  the  pier,  90°  from 
this  position,  24,400  lb. 

Second  Assumption — On  the  basis  of  equal  wind 
loads  for  all  the  piers  the  force  per  pier  was  computed 
as  31,300  lb.  equally  on  the  pier  whose  long  axis  is  in 

'The  moments  of  inertia  about  the  two  principal  axes  of 
the  pier  being  first  computed,  the  moments  about  any  other 
a.xis  malting  an  angle  a  with  one  of  the  principal  axes,  say 
the  T-axis,   was  found  by  the  formula  I  =  ly  cos'  a  +  Ix  sin'  a. 


line  with  tile  wind  and  tiic  pici-  iit  !*i)°  from  this  point. 
Combining  tiie  two  assiim|)tions,  the  maximum  loads 
in  tin'  two  directions  of  tlie  |)ier  are:  38,000  11).  in  the 
direction  of  tiu'  long  axis  (from  lii-st  assumption);  31,- 
300  in  till'  direction  of  the  simrler  axis  (from  second  as- 
sumption). 

Stresses  i.v  the  I'ieu  Colujixs 

Portal  Stresses — In  tiic  portids  in  tlie  two  non]):iral- 
lel  sides  of  the  pier  (.1//  mihI  CD  in  Fig.  5),  it  was 
assunied  that  tiie  cokinms  would  lake  horizontal  siiear 
in  proportion  to  their  res])ecti\e  rigidities.  In  tlie  (inal 
design  tlie  inner  columns  were  reinforced  ijy  8\l-iii. 
flange  plates  and  the  outer  colnnins  iiy  8x%-in.  flange 
plates  in  the  region  of  tlie  upper  ]iart  of  the  portal.  Tak- 
ing the  respective  moments  of  inertia  of  the  fidl  section 
of  I-beam  and  flange  plates  the  wind  shear  was  divided 
between  the  two  columns  in  the  ratio  of  2.j'25  (Col.  F>)  to 
1304  (Col.  A),  the  respective  total  moments  of  inertia 
about  an  axis  normal  to  the  slant  side  of  the  pier. 

In  the  portal  it  was  considered  that  the  columns  W(niid 
be  partially  fixed  at  the  base ;  the  plane  of  contraflexure 
was  assumed  at  3.5  ft.  from  the  bottom,  which  is  approx- 
imately one-quarter  the  height  of  the  portal  (14.58  ft.) 
On  this  assiini])tion  the  wind  shear  of  13. GOO  lb.  on  the 
inner  column  (Col.  B)  produces  a  bending  moment  at 
the  top  of  the  portal  of  1,810,000  in. -lb.,  or  a  fiijer  stress 
(considering  the  angle  lietween  plane  of  portal  and 
plane  of  l-lieani  well)  of  8100  lb.  per  sq.in.  The  dead- 
load  on  one  inside  column  amounts  to  110,000  lb.,  or 
3300  lb.  per  sq.in. ;  the  compressive  wind  load  duo  to 
overturning  of  the  pier  is  80,000  lb.,  reduced  by  the  dome- 
rib  uplift  of  9300  lb.,  producing  a  net  fiber-stress  of 
2100  lb.  per  sq.in.  Thus  the  total  extreme-fiber  stress 
in  the  column  at  the  top  of  the  portal  is  13,800  lb.  per 
s(|.in.  Since  this  maximum  stre.ss  occurs  at  the  point 
W'here  the  column  is  supported  laterally  by  the  lower 
strut  of  the  portal  it  is  well  inside  safe  limits. 

For  the  outer  column  (Col.  A),  the  wind  shear  of 
7000  lb.  produces  a  bending  moment  at  the  top  of  the 
portal  of  930,000  in.-lb.,  or  an  extreme-fiber  stress  of 
6700  lb.  per  sq.in.  The  dead-load  of  21,500  lb.  and  the 
overturning  compression  of  80,000  produce  unit  com- 
pressions of  1060  and  3950  lb.  per  sq.in.  respectively. 
Thus  the  total  fiber  stress  in  the  outer  column  at  the  top 
of  the  portal  is  11,710  lb.,  which,  occurring  at  a  sup- 
ported point,  is  well  on  the  side  of  safety. 

Stresses  in  Parallel  Faces  of  Piers — For  the  wind 
action  in  the  inner  and  outer  faces  of  the  pier  {BC  and 
AD,  Fig.  5),  the  following  arbitrary  assumptions  were 
made:  Fir.st,  that  the  total  load  of  31,300  lb.  wind  shear 
is  taken  75%  by  the  bracing  lietween  the  inside  colinnns 
and  25%  by  the  bracing  between  the  outside  columns; 
second,  that  there  W'ould  be  sutlicient  fixing  effect  at  the 
base  of  the  pier  to  cause  contraflexure  10  ft.  from  the 
bottom  of  the  pier  when  the  tower  is  considered  as  a 
rigid  whole  tending  to  overturn  about  an  axis  through 
the  centers  of  the  bases  of  two  ojiposite  piers. 

The  total  overturning  moment  on  the  tower  was  26,- 
525,000  ft.-lb.  The  vertical  reactions  on  the  piers  caused 
by  this  overturning  were  considered  as  acting  on  the  large 
interior  columns  only.  Considering  the  reaction  to  vary 
with  the  distance  of  the  column  from  the  neutral  axis  of 
the  tower,  the  maximum  overturning  load  was  found  to 
be  84,000  lb.  for  the  two  columns  of  windward  or  lee- 
ward pier.     However,  this  compression  due  to  overturn- 
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ing  was  not  a  governing  stress  in  the  design,  as  it  was 
exceeded  by  the  bending  stress  in  the  columns  of  the  pier 
on  the  neutral  a.\is  of  tlie  tower,  where  the  maximum 
wind  shear  occurs.  On  the  two  inner  columns  the  shear 
is  75%  of  31,;i00  lb.,  or  2:i,.500  lb.  Choosing  for  the  sec- 
tion of  the  bent  BC  two  20-in.  59-lb.  I-beams  spaced  41/^ 
ft.  on  centers,  with  one  l()X%-in.  plate  on  tiie  outside  of 
each  web,  and  with  point  of  contraflexure  10  ft.  above 
the  bottom,  the  maximum  bending  stress  at  the  foot  of 
the  kneebrace  was  found  to  be  8300  lb.  This  combined 
with  a  dead-load  .stress  of  -1700  lb.  per  .sq.in.,  but  with- 
out compression  stress  from  overturning  of  the  tower 
(since  this  particular  pier  is  at  the  neutral  axis  of  the 
tower)  gave  a  total  extreme-fiber  stress  at  the  foot  of  tiie 
kneebrace  of  13,000  11).  per  sq.in.  This  is  somewhac  less 
than  the  stre.ss  of  13,800  lb.  for  extreme  wind  condi- 
tions in  the  inner  columns  due  to  portal  action  in  the 
longitudinal  face  of  tlie  pier  (that  is,  when  the  wind  is  at 
right  angles  to  the  direction  just  considered). 

The  latticing  between  the  20-in.  I-beams  was  designed 
for  a  shear  of  23,500  lb.  below  the  kneebrace  and   (see 

^.      ,,    23,500  X  32.75 
Fig.  7) 


=  48,000  lb.  above  the  knee- 


15.92 

brace.  Similarly,  in  the  outer  face  of  the  pier  the  brac- 
ing between  the  18-in.  I-beam  columns  was  designed  for 
a  shear  of  25%  of  31,500  lb.,  or  7850  lb.  below  the  knee- 
brace and  16,000  lb.  above  the  kneebrace.  In  both  cases 
the  kneebrace  was  designed  for  a  stress  whose  horizontal 
component  is  the  sum  of  the  shears  above  and  below. 

Persoxxel  and  Eeferexces 

The  plans  for  the .  dome  were  prepared  by  the  Di- 
vision of  Works  of  the  Exposition  Company.  H.  D.  H. 
Connick  is  Director  of  Works  and  A.  H.  Markwart  As- 
sistant Director  of  Works.  The  dome  and  substructure 
were  designed  by  the  writers  under  the  immediate  sviper- 
vision  of  H.  D.  Dewell,  Chief  Structural  Engineer  of  the 
Division  of  Works.  After  the  design  was  complete,  the 
stresses  in  the  dome  were  checked  by  Eichard  G.  Doer- 
t'ing.  Civil  Engineer. 

Bakewell  &  Brown,  of  San  Francisco,  were  the  archi- 
tects of  the  building.  Dyer  Bros.,  of  San  Francisco,  were 
the  contractors  for  the  fabrication  and  erection  of  the 
steel. 

The  methods  discussed  are  outlined  fully  in  the  follow- 
ing original  publications,  which  were  consulted: 

E.  Schmitt.  Dome  Design.    Trans.  Am.  Soc.  C.  E.    Vol.  52,  1904. 

Hazlehurst,  Towers  and  Tanks  for  Waterworks.    Wiley,  1910. 

Engineering  News,  Design  of  a  Gas  Holder.    Vol.  66,  "p.  644. 

Engineering  News,  Dome  of  the  Horticulture  Building, 
Columbian  Exposition.     Vol.  27,  Mar.  12.   1892. 

Johnson.  Bryan  and  Turneaure,  The  Theory  and  Practice 
of  Modern   Framed  Structures,   Part   1.     Wiley,  New   Edition. 

Greene,  Structural   Mechanics,    1897. 

Eddy,  Researches  in  Graphical  Statics.    Van  Nostrand,  1S78. 

Hiitte,  Des  Ingenieurs  Taschenbuch,  Abteilung  II.  Berlin, 
1S99. 

Miiller-Breslau,  Die  Neueren  Methoden  der  Festigkeitslehre. 


The  general  features  of  the  San  Francisco  convention 
of  the  National  Electric  Light  A.ssociation  and  some  of 
the  discussions  have  l)een  noted  in  previous  issues.  The 
following  paragraphs  summarize  the  discussion  on  prime 
movers : 

The  report  of  the  Committee  on  Prime  Movers  (I.  E. 
Moultrop,  Bo.ston,  chairman)  took  up  in  succession  steam, 
water  and  gas  power.  Comment  was  made  on  wide- 
spread cracking  of  boiler  plates  in  districts  where  car- 


bonate of  soda  was  found  in  the  boiler-feed  water.  The 
water-power  section  consisted  largely  of  a  series  of  ques- 
tions and  answers  on  the  advantages  of  open  and  closed 
hydraulic-governor  systems.  These  showed  great  diver- 
sity of  opinion. 

The  discussion  of  the  report  was  voluminous.  Part  of 
it  aimed  on  the  benefit  of  improving  boiler-room  practice 
by  a  greater  use  of  measuring  instruments.  In  discussing 
hydraulic  power  the  salt-solution  test  for  flow  was  the 
important  topic.  An  objection  was  raised  to  the  method 
on  account  of  the  extremely  accurate  analysis  of  the  .so- 
lution necessary ;  but  it  was  argued  in  rebuttal  that, 
without  any  undue  refinement  in  the  analysis,  a  0.94-per 
cent,  check  had  been  obtained  between  a  rectangular-weir 
and  a  salt-solution  test  of  a  discharge  of  36,000  gal.  per 
mill.  The  costs  differed  very  little.  Another  member 
claimed  to  have  secured  a  check  of  0.5  ))er  cent,  by  measur- 
ing the  electrical  conductivity  of  the  solution,  using  an  in- 
strument calibrated  to  read  to  salt  concentration  directly. 
A  still  more  ingenious  scheme  consisted  in  sending  the 
water  through  a  pipe  at  one  section  of  which  was  an  elec- 
trode connected  with  a  measuring  instrument  to  give  a 
continuous  record. 

In  the  paper  entitled  "Analysis  of  Waterwheel  Gov- 
ernor Effort,"  by  E.  D.  Searing,  of  Portland,  Ore.,  some 
interesting  work  done  by  the  Portland  Eailway,  Light  & 
Power  Co.  in  studying  the  operation  of  governors  was  de- 
scribed. After  eliminating  some  unsuccessful  methods  of 
attack,  steam-engine  indicators  were  connected  to  eacli 
end  of  the  governor  cylinder  of  the  waterwheel  unit  un- 
der observation  and  continuous  records  of  varying  pres- 
sure from  each  side  of  the  governor  piston  were  obtained 
throughout  cycles  of  operation.  By  an  analysis  of  the 
governor  effort,  friction  and  unbalance  were  separated. 

©pesaedl  asa  MIcIhl^mKa 

A  21:00-volt  direct-current  high-speed  heavy  interurban 
line  has  recently  been  put  into  operation  by  the  ^Michigan 
By.,  connecting  the  cities  of  Grand  Eapids,  Kalamazoo 
and  Battle  Creek.  This  line  was  a  project  of  the  late 
W.  A.  Foote,  of  the  Commonwealth  Power,  Eailway  & 
Light  Co.,  and  was  made  feasible  by  what  was  felt  to  be 
insufficient  local  railway  development.  A  new  50-nii. 
single-track  line  has  just  been  completed  from  Kalamazoo 
to  Grand  Eapids.  A  line  from  Allegan  to  Battle  Creek, 
crossing  the  other  at  Monteith  Junction,  was  purchased 
some  time  ago  from  the  Michigan  Central  E.E. 

IXTEUUKBAX    SeUVICE 

Three  types  of  service  are  being  given — local,  express 
and  "flyer."  Local  trains  make  the  Kalamazoo-Grand 
Eapids  run  in  1  hr.  45  min.,  and  the  Grand  Eapids-Battle 
Creek  run  in  2  hr.  25  niin.  Single  cars  from  Kalamazoo 
and  Battle  Creek  join  at  ilonteith  Junction  and  run  as 
a  train  to  Grand  Eapids. 

The  express  run  from  Grand  Eapids  to  Kalamazoo 
requires  1  hr.  25  min.,  and  that  to  Battle  Creek  2  hr. 
10  min.  "Flyers"  run  only  between  Grand  Eapids  and 
Kalamazoo  and  take  1  hr.  10  min.  The  company  pre- 
viously had  an  electric  line  between  Kalamazoo  and 
Battle  Creek  and  local  systems  in  the  terminal  cities. 
All  the  cars  in  the  new  .service  are  of  steel  and  the  "flyers" 
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have  special  luxurious  equipment.  Bulk  freight,  paukat;e- 
t'reight,  and  express  service  are  maintained,  steel  motor 
and  trailer  cars  lieing  used  for  the  last  two  classes. 

At  Grand  liapids  and  Kalamazoo  pro])erty  was  acquired 
for  passenger  and  freight  station  and  yi^rd  tracks.  At 
the  larger  towns  along  the  new  road  brick  and  concrete 
stations  were  put  nji;  at  the  smaller  places  neat  wooden 
Iniildings  M'ere  erected,  and  for  the  important  cross-road 
stops  wooden  shelters  wiiii  eoncrete  platforms. 

Tio.vi)in;i)  and  Tuack 

The  new  line  (single  track)  was  liuilt  tlinuigh  rolling 
country  and  required  a  few  fairly  heavy  cuts  (up  to 
8.5.000"  cu.yd.)  and  lills  (up  to  (io",000  cii.yd.).  Except 
for  the  Kalamazoo  city-street  tracks  and  on  the  Grand 
Rapids  private  right-of-way,  the  maximum  curvature  is 
;>  deg.  and  the  maximum  grade  1  per  cent.  In  cuts  the 
roadbed  is  24  ft.  wide;  on  fills  it  is  18  ft.  The  right-of- 
way  is  generally  100  ft.  wide  and  is  fenced  and  equipped 
with  cattle  guards.     All  bridges  are  of  concrete  or  steel. 

The  tracks  are  of  80-lb.  rail  laid  on  6xS-in.  by  8-ft. 
cedar  ties,  20  to  a  .'io-ft.  rail:  each  sixth  tie  is  extended 
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THIRD-RAIL    CON.STRUCTIOX,    MICHIGAN    RY. 

1  ft.  to  carry  the  third-rail  supports  where  that  equipment 
is  used.  Passing  sidings  are  about  1000  ft.  long  and  of 
main-line  construction.  Grade  crossings  over  other  rail- 
ways have  interlocked  home  and  distant  signals  on  both 
roads.  Telephone  jack  boxes  are  installed  at  passing 
tracks  and  a  telephone  dispatching  line  is  provided  into 
which  a  coiiductor  may  connect. 

Electi!IC  System 

This  road  has  the  first  2400-volt  over-running  third-rail 
line  in  this  country.  Catenary  overhead  construction  is 
resorted  to  where  the  road  leaves  its  fenced-in  right-of- 
way  for  open  stretches  in  populated  districts. 

The  third  rail  is  a  standard  80-Ib.  A.  S.  C.  E.  section 
rolled  of  special  low-carbon  steel  (limit  of  carbon,  0.11; 
of  manganese,  0.40 ;  of  sulphur,  0.08,  and  of  phosphorous, 
0.11).  Slotted  malleable-iron  fish  plates  are  used,  allow- 
ing expansion,  the  joints  being  ll/o  ^o  2  times  as  wide 
open  as  in  the  running  rails.  Copper  ribbon  bonds  bridge 
the  joints.  The  rail  is  carried  by  a  malleable-casting  cap 
sitting  on  a  two-section  5000-volt  porcelain  insulator  as 
shown.  The  insulator  fits  over  a  square  malleable  anchor 
held  down  to  the  tie  bv  a  lag  screw.     On  sidintrs  a  .■')2-lb. 


rail  is  used,  but  the  clearances  are  maintained  by  special 
insulator  caps.  The  rail  is  guarded  by  two  wood  side 
boards  supported  from  the  rail  by  bolts,  nuilleable  castings 
and  porcelain  luishings.  The  inner  board  is  made  as  high 
as  possible  without  interfering  with  the  collector  shoes. 
The  outer  board  is  high  enough  so  that  any  straight  tool.- 
dnqjped  fall  across  the  boards  and  fail  to  touch  the  rail. 
At  the  highway  crossings  and  in  changing  from  third  rail 
to  catenary  line,  the  break  in  running  coiuluctor  is  bridged 
by  jumper  cables. 

On  account  of  the  self-induction  in  the  steel  third 
rails,  lightning-arrester  aluminum  cells  are  connected 
from  the  line  to  the  ground.  The  voltage  rises  on  the 
rail  as  current  is  broken,  and  wdien  it  reaches  a  definite 
unilesirable  limit  the  cells  pass  current  and  relieve  the 
stress.  When  the  surge  voltage  drops,  the  electrolytic 
film  in  the  arrester  prevents  further  flow. 

OvKiiiiKAi)    Links 

AMiere  the  catenary  is  used  over  single-track  stretches, 
a  single  hard-dra^vn  copper  cable  (500,000  circ.mil.)  is 
strung  with  4-ft.  sags  between  arms  on  latticed  steel 
poles  165  ft.  apart.  The  poles  will  carry  1600  lb.  vertical 
load  10  ft.  out  from  the  pole  and  2000  lb.  top  pull  at 
right  angles  to  the  line.  Rigid  hangers  spaced  15  ft. 
apart  along  the  messenger  support  a  Xo.  0000  trolley 
wire  parallel  to  the  track. 

On  parallel  sidings  wooden  poles  are  erected  and 
cross-catenaries  run  to  the  steel  poles  and  support  the 
minor  lines.  On  the  few  two-track  lengths  light  steel 
anchor  bridges,  designed  for  a  1200-lb.  vertical  load, 
a  12,000-lb.  longtitudinal  four-point  pull,  and  a  4000-lb. 
transverse  pull,  are  put  300  ft.  apart  to  carry  the  mes- 
senger cables.  On  curves  the  hangers  are  allowed  to 
take  inclined  positions,  much  as  in  the  Xew  Haven  type 
of  construction.     On  sharp  curves  pullofFs  are  also  used. 

A  500, 000-circ.mil.  copper  feeder  is  carried  along  with 
the  overhead  lines  to  give  the  same  capacity  as  the  third- 
rail  line.  On  the  sections  over  single  track  the  feeder 
is  carried  by  a  short  arm  inside  the  poles;  on  double-track 
sections  it  is  suspended  alongside  the  messenger  cable 
with  the  same  sag. 

The  right-of-w-ay  anil  highway  crossings  are  i^osted, 
to  warn  trespassers  of  the  danger  of  high  voltage,  with 
blue-and-white  enameled  signs.  The  usual  engineman's 
warning  signs  are  also  of  enameled  metal,  and  on 
galvanized  angle  posts  for  the  most  part.  Special  large 
illuminated  signs  mark  the  changes  from  third  rail  to 
overhead,  or  vice  versa. 

At  present  current  is  fed  to  the  railway  line  at  Grand 
Rapids  and  Kalamazoo.  A  transmission  line  is  being 
constructed  which  will  allow  feeding  at  Battle  Creek. 
At  the  present  substations  the  2400-volt  direct  current 
is  secured  from  two  rotary  converters  in  series.  At 
Battle  Creek  a  motor-generator  set  w-ill  be  used. 

The  construction  of  the  Grand  Rapids-Kalamazoo  line 
and  the  electrification  of  the  Allegan-Battle  Creek  line 
was  in  the  hands  of  the  Michigan  Engineering  Co.  (a 
concern  affiliated  with  the  ilichigan  Ry. ),  under  the 
direction  of  G.  L.  Erwin,  president,  and  G.  A.  Wagner, 
siiitcrintendent.  The  late  W.  A.  Foote  had  an  active 
part  in  the  design,  up  to  his  death  a  few  months  ago. 

The  important  electrical  equipment  was  furnished  by 
the  General  Electric  Co.  and  the  third-rail  supports  by 
the  Ohio  Brass  Co. 


214 


ENGINEERING     N  E  A\'  S 


Vol.  74,  Xo.  5 


liv   E.  ,].  Fi)i;t 


^1  yOP.'^IS — ^incc  tlie  Brookhjn  Sciraye-E.rperi- 
inent  Station  was  pxtt  in  operation  on  Jan.  1, 19H, 
careful  studies  have  been  made  of  sewage  aera- 
tion bij  (1)  compressed  air  passed  upward  from  a 
pipe  grid  and  shallow  gravel  bed  through  sewage 
passing  downward  in  a  deep  tank  containing  nine 
horizontal  disk  defectors;  {2)  an  aerated  contact 
bed  or  tank;  (S)  the  activated-sludge  process,  car- 
ried on  in  the  same  tank  as  (1),  after  slighl 
changes  in.  piping.  The  experimpnts  are  described 
and  the  results  summarized. 

The  Brooklyn  Sewage-Experiment  Station  had  as  one 
of  the  priniipal  objects  of  its  clesign  a  series  of  experi- 
ments on  the  treatment  of  sewage  and  sludge  bv  forc-cd 
aeration  with  compressed  air.  Black  and  Phelps,  experi- 
menting with  the  sewage  at  the  same  location  in  1910-1  1. 
had  found  it  possible  to  reduce  the  oxygen  demand  of  the 
sewage  one-half  or  two-thirds  under  various  conditions,  by 

5  From 
/m/ic/F, 


.AV 


erf  Co. 
DETAILS  OF  TANK 


Vt/'Air^  P/pe. 
Perfomted 
on  thei  side  mth 
^6/?o/es,  6"C-fo  C. 
■   / 

Plan 
Showing  Arrangement 
essed  Air  Pipes  in  Bo+tom  of  Tank 


Section    A-A 

DETAIL  OF  DEFLECTOR 

FK;.  1.  DETAILS  OF  BROOKLYN  TANK  AKKATOU 

Used    first    for    plain    sewage    aeration    and    then    for    aeration 

.  with   activated- sludge 

applying  al)out  two  volumes  of  air  per  volume  of  sewage 
in  a  retention  period  of  three  hours;  although  the  appa- 

•Chief  Engineer,  Bureau  of  Sewers,  Borough  of  Brooklyn. 
New  York  City.  In  the  preparation  of  this  paper  the  author 
wishes  to  acknowledge  the  collaboration  of  George  T.  Ham- 
mond. Engineer  of  Design,  and  William  T.  Carpenter,  Chemist 
of  the  Sewage-Experiment  Station. 


Aeratioim  s^imdl 


ratus  used  was  crude  and  the  conditions  rather  unfavor- 
able for  producing  the  best  results.  The  appropriation  to 
meet  tlie  expense  of  the  experiment  was  very  small. 
While  highly  gratifying,  the  results  observed  were  consid- 
ered by  these  investigators  as  demanding  a  more  com- 
plete experimental  study,  which  they  strongly  recom- 
mended; and  the  design  and  installation  of  the  experi- 


FIG.    2.     DEFLECTOR    DISKS    OF    BROOKLYN    T.\NK 
AER.A.TOR 

mental  plant  in  1913  gave  the  opportunity  for  providing 
for  this  purpose  equipment  and  apparatus  of  special  de- 
sign, with  units  on  a  working  scale. 

The  plant  was  completed  and  put  in  service  Jan.  1, 
1914,  since  which  time  sewage-aeration  experiments  have 
been  carried  on  continuously,  except  in  extremely  cold 
weather.  During  the  experiments,  until  the  beginning  of 
the  present  year,  the  principle  of  activated  sludge  was 
not  appreciated,  although  the  phenomena  were  at  times 
noted.  Indeed,  it  is  not  improl:iable  that  the  results 
observed  by  Black  and  Phelps  were  due  in  some  measure 
to  the  presence  of  activated  sludge  on  the  grids  and  de- 
flectors and  in  the  tanks  used  in  their  experiments. 

The  Beooklyn  Tank  Aeeator 

The  apparatus  used  in  conducting  activated-sludge  ex- 
periments consists  of  a  tank  provided  for  sewage-aeration 
experiments  and  listed  in  the  station  equipment  as  the 
■'tank  aerator."  Fig.  1  shows  its  size  and  design.  It 
has  an  effective  capacity  of  16,000  gal.,  sewage  being  in- 
troduced at  the  top  and  withdrawn  from  the  bottom ;  al- 
though by'  a  slight  change  in  piping  this  method  of  opera- 
tion can  be  reversed.  The  sewage  is  supplied  by  gravity 
from  the  crude-sewage  supply  or  quieting  tank  that  serves 
the  entire  experimental  work  of  the  station.^  It  is  pumped 
from  the  .sewer  by  a  reciprocating  pump  and  in  passing  is 
retained  less  than  five  minutes  in  the  supply  tank.  Com- 
pressed air  is  furnished  by  a  duplex  air  compressor  of 
ample  size,  installed  as  part  of  the  experimentd  plant. 

The  tank  aerator  had  been  in  continuous  use  during 
1914,  except  in  extremely  cold  weather,  on  sewage-aera- 
tion experiments,  giving  some  very  interesting  results,  but 

'The  Brooklyn  Sewage-Experiment  Station  was  described 
at  length  in  "Engineering  News"  of  Oct.  22,  1914. 
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;v-iiig  nuuh  more  air  for  the  work  performed  than  woukl 
lie  economical  in  competition  with  the  sprinklinjj  filter 
tor  the  same  degree  of  ]nirifii'ation.  In  order  to  adapt  it 
to  the  purpose  of  condiuting  activated-sludge  experiments 
it  was  only  neoessarv  to  provide  an  additional  outlet  j>ipe 
about  one-third  of  the  distance  up  from  the  bottom  of 
the  tank. 

The  tank  is  Vi  ft.  in  diameter  and  'io  ft.  8  in.  in  heiglit. 
.V  grid  for  supplying  compressed  air  is  placed  on  the  bot- 
tom of  the  tank,  and  '.i/.  in.  of  broken  stone  which  passes 
a  3-in.  ring  and  is  retained  by  a  1-iii.  ring  is  provided  to 
support  it.  The  same  depth  of  tlie  same  broken  stone 
is  placed  over  it,  so  tiuit  the  air  supplied  to  the  contents 
of  the  tank  passes  upward  at  first  through  the  voids  in 
the  broken  stone.  The  outlet  of  the  taid<,  as  originally 
installed  for  sewage-ai'ration  experiments,  is  about  I  It. 
above  the  surface  of  the  broken  stone,  .so  that  in  all  sucii 
experiments  about  one-twentieth  to  one-twelfth  of  the 
contents  of  the  tank  was  retained  at  each  emptying.  A 
still  lower  outlet  is  provided  for  draining  the  lowest  level 
of  the  tank.  The  new  outlet  for  the  activated-sludge  ex- 
periments is  so  placed  that  6000  gal.  is  retained  in  the 
tank  at  each  drawing.  ■ 

The  compressed-air  supply  grid  consists  of  two  li/^-in. 
pipes  placed  at  right  angles,  forming  a  cross  connected 
in  the  center.  The  arms  of  the  cross  are  connected  with 
quarter-circles  of  34-in.  pipe  forming  concentric  rings, 
of  which  there  are  five.  Each  ring  is  perforated  at  6-in. 
intervals  with  iV-in-  holes.  The  air  enters  through  the 
li/2-in.  pipes  and  is  distributed  thereby  to  the  rings  and 
is  discharged  into  the  broken  stone  surrounding  the  grid. 
This  is  intended  to  prevent  any  upward  streaming  effect. 

The  deflector  disk  ( Figs.  1  and  2 )  form  one  of  the  fea- 
tures of  this  tank.     These  disks  are  nine  in  number  and 
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RELATIVE  STABILITY,  PER  ClNT. 
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FIG.    3.     RESULTS    WITH    BARREL   AERATOR,    MAY    6    TO 
JULY   6.    1915 

divide  the  tank  into  a  number  of  story-like  compartments. 
They  are  designed  to  deflect  the  downward  flow  of  sewage, 
so  as  to  jjrevent  streaming  downward,  and  to  equalize 
and  give  a  sinuous  motion  to  the  upward  flow  of  air,  thus 
securing  a  more  even  distribution  of  each.    The  slats  are 


set  in  grooves  in  the  arms  at  an  angle  of  45°  with  th 
horizontal.  The  slats  in  each  alternate  disk  are  set  alter 
nately  slo])ing  away  from  and  toward  the  center. 

The  first  experiments  with  plain  ai'ration  of  sewage  in 
tiie  ai'rating  tank  were  not  very  encouraging,  an  air  su])]ily 


FIG.   4.     PROGRESSIVA  SEWAGE  CLARIFICATIO.V.    BROOK- 
LYN   BARREL   AER.VTOR 

Aftei-  0,  2,  5,  and  22  hr.  aeration.     The  black  band  was  at  the 
rear    of   the    bottles 

of  0.75  volume  per  volume  of  sewage  with  2  hr.  retention 
being  insufficient  to  produce  any  marked  improvement  on 
crude  sewage. 

Barrel  AiiuATOR  ou  AEiuTt^u  Coxtact  Bed 

A  visit  to  the  Lawrence  Experiment  Station  in  April, 
1914,  led  to  the  construction  of  a  small  unit  consistin;; 
of  an  oil  barrel  filled  with  stone,  with  means  of  introduc- 
ing air  at  the  bottom,  on  the  theory  that  the  more  area 
available  for  bacterial  residence  the  better  would  be  the 
results  accomplished.  The  effective  capacity  of  the  barrel 
was  20  gal.  Experiments  with  this  small  unit  extending 
from  ilay  6  to  July  6,  1914,  are  summarized  in  Table  I 
and  are  shown  graphically  in  Fig.  3. 

TABLE  1.  RESULTS  WITH  SMALL  AERATED  CONTACT  BED  OR 
BARREL  .\ERATOR 

Hovirs  Aeration 

0  2  o           24 

Air  at  0. 17  cu.ft.  per  min: 

Dissolved  oxycen 1,9  1.4  2.5         22 

Relative  stability' 2  4  44           79 

Dissolved  oxygen  demand . .                                       252  134  80           6S 

Air  at  0.35  cu.ft.  per  min.; 

Dissolved  ox\-gen 2.5  .3  7  50         72 

Relative  stability .3  1.3  75           92 

Dissolved  ox\cen  demand 248  92  68           64 

Air  at  0.64  cu.ft.  per  min.: 

Dissolved  oxygen 1.1  4.9  64         68 

RcLitive  stability 2  62  100         100 

Dissolved  oxygen  demand 246  62  50           33 

'  Interruptions  in  application  of  air. 

The  improvement  in  the  character  of  the  sewage  with 
this  treatment  is  extremely  marked  (Fig.  3),  the  24-hr. 
samples  being  almost  of  drinking-water  clarity. 

Results  with  Plaix  Taxk  AiiiuTOu 
Operation  of  the  larger  aerator  tank  was  continued 
while  this  experiment  was  in  progress,  at  first  on  the 
continuous-flow  plan  with  a  largely  increased  period  of 
retention  and  a  greater  volume  of  air,  without  effecting 
any  marked  improvement  in  the  result  obtained.  The 
continuous-flow  plan  was  then  suspended  for  a  time, 
and  ou  ilay  19,  1914,  the  tank  was  filled  and  air 
was  passed  through  it  for  long  periods,  some  of  the  phe- 
nomena observed  being  those  of  activated  sludge,  though 
the  desirability  of  saving  the  latter  was  not  recognized. 
This  condition  having  been  established  in  the  tank  on 
June  14,  1914,  the  continuous-flow  plan  of  operation  was 
again  employed  with  more  promising  results.    It  is  worthy 
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FIG.    5.     R.\PID    SETTLING    OF    THE    EFFLUENT    FROM 

ACTIVATED-SLUDGE   TANK.S 
After   0,    5,   10,    15,    20   and    25    min.    settlement    in    beakers. 

of  remark,  as  already  iiK'ntioiu'd,  th;\t  about  one-hventieth 
of  the  contents  of  the  tank,  if  illled  to  the  water  line,  is 
below  the  discharge  orifice ;  thus  at  least  this  proportion 
of  the  contents  is  retained  at  each  drawing.  This  retained 
portion  would  no  doubt  consist  to  some  extent  of  activated 
sludge  even  when  operating  on  the  continuous-flow  plan ; 
possibly  some  of  the  improvement  v,'as  due  to  this  fact. 
The  tank  was  operated  with  3.35  volumes  of  air  per  volume 
of  sewage  with  5  hr.  of  retention.  The  quality  of  the 
effluent  was,  however,  not  satisfactory. 

The  retention  j^eriod  was  increased  July  10,  1914,  to  24 
hr.,  with  the  same  air  flow  per  minute,  bringing  up  the 
air  to  18  volumes  per  volume  of  sewage,  with  marked 
effect;  the  effluent  after  passing  a  settling  tank  with 
about  three  hours  retention  showed  a  quality  comparable 
with  sprinkling-filter  effluent.  This  experiment  was  car- 
ried on  until  Oct.  1,  1914.  In  September  the  effluent  was 
84%  stable.  On  Oct.  1,  1914,  the  amount  of  air  was  re- 
duced one-half,  or  to  nine  volumes  per  volume  of  sewage 
treated,  the  continuous-flow  plan  being  continued  and  the 
retention  f)eriod  maintained  at  24  hr.  Under  these  con- 
ditions the  relative  staliility  uf  the  settled  effluent  fell  to 
59  per  cent. 

Table  2  shows  the  average  of  the  results  of  operating 
the  tank  aerator  from  July  10  to  Oct.  1,  1914,  on  the 
continuous-flow  plan. 

Until  the  beginning  of  1915  the  principle  of  activated 
sludge  was  not  appreciated,  though,  as  mentioned  in  the 


FIG.     6.      TOP    OF    BROOKLYN    TANK    AERATOR    DURING 
ACTIVATED-SLUDGE  EXPERIMENTS 

Air  is  escaping  from  surface  with  even  distribution  and  lack 
o£  c'.'ident  boiling 


r.\RLE  2.     T.\NK  .AER.\TOR  RESULTS,  JULY   10  TO  OCT.   1,  1914 

Crude  Tank  Settlirs 

Sewage        Aerator    Tank  No.  1 
2.3  .5  4  0  2 


Settling  matter,  c.c.  per  liter 
Suspended  solids,  p. p.m.; 

Total 

Volatile 

Oxvgen  Consumed 

Total 

Dissolved 

Di.s.ilvr.l  ,,^^L■.l, 

II 

Iv. 


103 


40 


nil,.,!-. 


'"'i'lilulrd  2  43  S4 

Diluted  I-IO  with  distilled  water 35  94  100 

Period  of  retention  in  tank  aerator,  24  hr. 

.Amount  of  crude  sewage  treated  in  24  hr.,  16,000  gal. 

.Air  applied,  2.3  cu. ft.  per  gal. 

.Settlement  period  of  effluent  in  settling  tank  No.  1.  3  hr.  12  min. 

foregoing,  the  phenomena  were  at  times  observed.  In  the 
spring  of  the  present  year,  however,  with  the  publication 
of  results  in  which  the  retention  of  the  aerated  sludge 
played  an  important  role,  the  aerating  tank  was  re- 
modeled by  introducing  a  draw-off  pipe  in  the  side  of  the 
tank,  as  previously  mentioned,  so  that  after  allowing  the 
sludge  to  settle  the  supernatant  liquor  could  be  drawn  off. 
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BROOKLYN  ACTIVATED-SLUDGE   RESULTS   FOR 
JUNE,    1915 

Volume  of  air  per  volume  of  crude  sewage,  117,  with  tank 
filled;  or  26  ou.ft.  of  air  per  min.  for  10,000  gal.  of  sewage 
treated  and  6000  gal.  of  sludge  left  in  tanlc. 

leaving  the  sludge  up  to  6000  gal.  in  the  bottom.  The 
amount  of  sewage  treated  per  charge  was  thus  10,000  gal. 
Bottle  experiments  were  also  tried  which  confirmed  the 
experiments  of  other  investigators. 

Operations  on  the  large  tank  were  begun  in  the  middle 
of  March,  1915,  but  the  slow  process  of  accumulating 
sludge  and  bringing  the  liquid  to  stability  took  practically 
until  June  1.  By  May  the  results  with  24-hr.  aeration 
showed  up  excellently. 

On  June  1  operation  was  commenced  on  the  following 
schedule:  At  8  a.m.  air  was  shut  off  and  sewage  was 
allowed  to  settle  for  one  hour.  At  9  a.m.  drawing  off 
of  supernatant  was  commenced,  discharging  10,000  gal. 
At  10:  30  a.m.  drawing  completed,  and  air  again  turned 
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on.  The  tank  wa?  then  refilled  with  crude  .sewage.  At 
12  noon  refilling  was  completed.  The  sampling  was  done 
as  follows : 

When  the  tank  was  lilled,  a  sani]ile  of  liquid  and  sludge 
was  collected  in  an  hnhoif  cone  and  the  sludge  allowed 
to  settle,  the  dissolved  oxygen  heing  determined  in  the 
supernatant  liquor.  Another  sample,  taken  at  the  same 
time,  was  filtered  through  paper  for  use  in  determining 
relative  stahility  and  oxygen  demand.  A  portion  of  the 
supernatant  was  preserved  with  chloroform  for  determina- 
tion of  susjjended  solids,  nitrites  and  nitrates  in  a  weekly 
composite.  Sampling  was  repeated  after  2,  5  and  20  hr., 
the  latter  just  before  emptying  the  tank. 

Fig.  5  illustrates  how  rapidly  the  suspended  matter  goes 
down  when  sewage  aerated  with  activated  sludge  is  al- 
lowed to  settle.  Fig.  6  shows  the  surface  of  the  Brooklyn 
aerator  tank  when  operated  on  the  activated-sludge  plan. 

The  experiments  up  to  June  1,  1915,  confirmed  the 
results  of  other  investigators,  with  the  exception  that  ni- 
trification appeared  not  to  have  proceeded  as  far  as  re- 
ported previously. 

The  results  for  the  month  of  June,  1915,  are  shown  by 
tiie  diagram  in  Fig.  7,  and  by  Table  3. 

T.\BLE  3.     RESULTS  WITH  ACTIVATED  SLUDGE,  JUNE.  1913 

Hours  Aeration  After  RpfilUng  Tank • 

0  2  5  20 

Dissolved  oxygen,  p.p. m 0                   0  1  0  4  2  3 

Relative  stability.*  per  cent 15                 38  62  100 

Oxygen  demand  (biologic) t  p. p.m.         56                 42  S 

Suspended  solids,  p.p-m 35                 24  20  14 

Nitrogen  as  nitrites,  p. p.m O.OS  Oil  0.49  1-3 

Nitrogen  as  nitrates,  p.p. m 0.1  06  1.2  7.3 


^  June  1  to  15,  inclusive 


tJu 


The  sewage  used  to  fill  the  tank  had  the  following 
average  composition:  Dissolved  o.xygen  (p.p.m.),  1.0; 
relative  stability.  3%;  oxygen  demand  (biologic),  p.p.m., 
200 ;  nitrogen  as  nitrites  and  nitrates,  trace. 

IRsi^es  beh  IL®Siv©ira'<yy©rtlIhx 

An  apparently  anomalous  situation  was  recently  created 
in  Leavenworth.  Kan.,  when  the  Public  Ulilities  Commis- 
sion raised  the  rates  for  much  of  the  service  of  the  Leaven- 
worth City  &  Fort  Leavenworth  Water  Co.  in  response 
to  a  complaint  of  the  city  that  the  '"rates  charged  a 
majority  of  the  inhabitants  of  the  city,  and  individuals 
residing  outside,  are  excessive,  oppressive,  unreasonable 
and  greatly  in  excess  of  the  fair  and  reasonable  value  of 
the  service  rendered." 

Old  Service  and  Rates 

The  anomaly  disappears  when  it  is  understood  that  the 
company  supplied  large  quantities  of  water  (1,627,000 
gal.  per  day)  to  the  Federal  military  reservation,  peni- 
tentiary and  soldiers'  home  at  from  6  to  10c.  per  1000  gal., 
whereas  only  20  to  25  per  cent,  of  the  city  population 
was  served  with  about  1,450,000  gal.  per  day  (not  includ- 
ing some  2,050,000  gal.  of  free  water  for  schools,  public 
buildings,  parks,  flush  tanks,  gutter  washing,  etc.)  at 
rates  of  from  50c.  to  20c.  per  1000  gal. 

There  was  also  an  apparently  haphazard  flat-rate  sched- 
ule covering  some  forty  manufacturing  and  domestic 
items.  The  customers  whose  supply  was  metered  were 
required,  prior  to  this  proceeding,  to  purchase  a  high- 
priced  meter  ($15,  $17.50  and  $21  for  %-in.  size)  on 
v.'hich  the  company  realized  from  $5  to  $7  profit. 


Investigation  showed  that  the  water  furnished  the  Fed- 
eral government  had  to  be  pumped  twice  and  was  specially 
filtered.  Removal  of  97%  of  the  bacteria  and  a  mini- 
mum count  of  100  per  c.c.  were  guaranteed.  An  invest- 
ment of  $16,250  had  been  made  to  carry  government 
sewage  below  the  water-works  intake. 

The  total  pumjiage  was  shown  to  be  1,875,000,000  gal. 
in  1913,  of  which  -10  per  cent,  was  alleged  to  be  free 
water  furnished  to  the  city. 

The  total  operating  expenses  and  interest  was  $92,720, 
making  the  cost  of  water  sold  over  8c.  per  1000  gal. 
-Vbout  $50,000  more  revenue  was  claimed  necessary  to 
put  the  property  on  a  paying  basis;  this  would  make  the 
cost  over  12c.  per  1000  gal. 

Physical  and  Lntangible  Values 

The  present  physical  value  was  placed  at  $497,108,  as 
determined  by  the  Commission's  engineer,  T.  J.  Strickler. 
The  company's  engineers.  Burns  &  McDonnell,  of  Kansas 
City,  appraised  the  property  at  $834,374.  For  "going 
value"  $37,283  (71/0  per  cent.)  was  allowed,  making  the 
rate-basis  value  $534,391.  In  making  this  last  allowance 
the  Commission  raises  this  interesting  query: 

Here  we  have  a  water  plant  in  operation  for  nearly  a  third 
of  ."I  century,  enjoying  a  monopoly  in  its  territory,  unburdened 
with  the  expenses  incident  to  ordinary  competition,  serving 
now  only  one-fifth  to  one-fourth  of  the  water  users  of  the 
city  of  Leavenworth,  with  prices  to  domestic  consumers,  at 
all  times,  so  high  as  to  be  almost  prohibitive,  and  with  an 
average  net  profit  of  only  slightly  over  $3000  per  year  upon 
a  claimed  valuation  of  over  $800,000,  or  an  ascertained  valua- 
tion of  about  halt  a  million.  What,  in  such  a  case,  should 
be  added  to  the  ascertained  present  physical  value  for  in- 
tangible  or   going   value? 

The  Commission  answers  its  own  query  by  reviewing 
the  practice  of  other  bodies  and  concludes  that  in  this 
case  it  should  be  the  cost  of  building  up  the  business  where 
patrons  cannot  obtain  service  elsewhere  and  where  they 
have  been  willing  to  lay  private  lines  along  the  streets. 

Rate  of  Return 

A  reasonalile  return  was  found  to  be  6  per  cent.  It  is 
remarked  that  if  the  water  business  of  the  city  had  been 
properly  developed,  a  higher  rate  might  have  been  allowed, 
and  that  if  the  Commission's  orders  are  carried  out  in 
good  faith  the  business  will  still  develop  and  automatically 
increase  the  return. 

The  n€w  domestic  rates  start  with  a  minimum  charge 
of  50c.  per  month  and  I'uu  approximately  straight  from 
28c.  per  1000  gal.  for  the  first  10,000  gal.  to  6c.  for  all 
in  excess  of  20,480,000  gal. 

The  flat  rates  were  unchanged  on  account  of  the  pos- 
sible hardship  which  might  come  to  tlie  smallest  cus- 
tomers. The  city's  free  services  were  ordered  metered 
and  charged  at  regular  rates — except  for  water  from 
hydrants  used  in  flushing  gutters,  which  was  held  covered 
by  hydrant  rental.  The  latter  figure  ($40  per  hydrant 
per  year)  was  left  untouched  with  the  note  that  if  the 
150  additional  hydrants  that  were  needed  were  installed, 
then  this  rate  on  300  would  prove  compensatory. 

The  old  requirement  of  guaranteed  income  of  $25  per 
block  as  a  pre-requisite  for  an  extension  of  mains  was 
changed  to  10%  of  the  cost  of  the  extension  (besides 
hydrant  rental).  The  idea  of  a  guaranteed  return  on  a 
proportion  of  plant  and  other  investments  was  rejected. 

It  was  held  reasonable  that  the  customers  should  pur- 
chase their  meters  from  the  company,  provided  there  was 
"proper  regard  for  the  patron's  interests." 
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It  is  important  for  contraftors  (ioin,ii  work  at  mimor- 
ou.s  and  widely  scattered  points,  and  having  a  large  amount 
of  equipment  distributed  at  these  |ioints,  that  they  should 
have  some  system  of  kcc])ing  trark  oT  the  location  and 
movements  of  such  equipment.  A  conijjrehensive  and 
picturesque  system  which  has  heen  adopted  hy  the  Great 
Lakes  Dredge  &  Dock  Co.,  of  Chicago,  consists  of  the  use 
of  models  jilaced  in  glass-covered  display  cases  and  ar- 
ranged to  show  the  character,  location  and  condition  of  the 
cquipnu'nt.  This  is  operated  in  conjunction  with  th£ 
plant  inventory,  which  takes  care  of  everything,  from  small 
tools  to  large  pieces  of  equipment,    'i'hc  system  originati'(l 


jiair.  On  the  green  and  salmon  cards  are  placed  small 
stands  or  easels,  each  bearing  a  card  lettered  "Idle"  or 
"Equipment  undergoing  repair."  Each  piece  of  equip- 
ment under  repair  has  an  "A.F.E."  card — that  is,  showing 
''authority  for  expenditure." 

A  red  card,  or  "danger  signal,"  about  3x3  in.,  is  used 
to  represent  "Work  awarded  but  not  yet  started."  As  soon 
as  work  is  started  the  red  card  is  replaced  by  a  white  card. 
Each  particular  contract  in  each  port  is  repre.sented  by  a 
2.\3-in.  white  card,  placed  on  an  easel  and  bearing  the 
contract  number  and  a  typewritten  description  of  the 
work.  A  typical  example  of  one  section  of  a  case,  showing 
the  record  of  one  port,  is  given  in  Fig.  2. 

The  models  are  of  wood  (mostly  cherry)  on  a  scale  of 
■^i)   It.  to  the  inch.     Those   i-c]iri'scnting  steel  equipment 


FI<;.  1.    CASE  OF  MODELS  FOR  RECORD  OF  CONSTRUCTIi  iN  PL.VNT;  GREAT  LAKES  DREDGE  &  DOCK  CO.,  CHICAGO 


with  William  A.  Lydon,  president  of  the  company,  and 
Eiu/iiierring  News  is  indebted  to  the  company  for  the  in- 
formation. 

In  the  main  office  at  Chicago  there  are  four  mahogany 
display  cases,  7x1  ft.,  placed  on  tables  and  covered  with 
14-in.  plate-glass  tops,  which  arc  made  in  sections  to  allow 
for  ready  removal.  One  of  the  cases  is  shown  in  Fig.  1. 
The  inside  of  the  case  is  painted  black,  and  the  bottom 
is  divided  into  sections  by  l/2-in.  strips  of  white  cardboard. 
Each  section  represents  one  port  or  harbor,  as  shown,  and 
its  size  depends  on  the  amount  of  equipment  at  that  port 
and  the  corresponding  number  of  models  required  to  be 
placed  in  the  section.  The  system  is  for  movable  plant 
only  and  does  not  cover  .such  stationary  units  as  machine 
shops,  concrete-pile  plants,  coal  docks,  quarries,  etc.,  the 
location  of  which  is  permanent. 

The  models  are  grouped  upon  sheets  of  cardboard  of 
three  colors:  Those  placed  on  a  white  card  indicate  plant 
that  is  working ;  those  on  a  green  card  indicate  plant  that 
is  idle,  and  tho.se  on  a  salmon  card  indicate  plant  under  re- 


are  painted  gray,  while  those  representing  wood  are  ot 
natural  color,  varnished.  Each  model  shows  the  main 
characteristics  of  the  machine  it  represents.  Thus  the 
drill  boat  under  "Boston,"  in  Fig.  1,  is  varnished  and 
has  the  drill  frames  painted  gray,  indicating  that  it  is  a 
timber  hull  with  five  steel  drill  frames,  ilodels  of  dip- 
per dredges  have  a  projecting  boom  (appropriately  col- 
ored), as  shown  under  "IMilwaukee  "  while  those  of  hy- 
draulic dredges  (see  "Albany,"  in  Fig.  1)  have  a  cutter 
frame  and  A-frame.  The  models  of  pile-drivers  show  at  a 
glance  whether  they  are  of  the  floating  or  land  type,  etc. 
The  two  pedestals  in  the  center  line  of  the  case  are  simply 
supports  for  the  glass  tops. 

On  each  model  information  is  given  as  to  the  name  or 
number,  capacity  and  condition  of  the  machine  repre- 
sented. Thus,  a  dipper  dredge  will  show  the  size  of  clay 
and  rock  dippers,  the  maximum  dredging,  depth  and  the 
condition.  Dump  scows  are  divided  into  the  proper  num- 
ber of  pockets  or  hoppers,  and  show  the  cubic  capacity, 
nundier  or  name  of  scow,  and  its  condition. 
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The  ports  ami  liarljors  represented  in  this  model  system 
include  a  larjije  number  ol'  those  on  the  (Jreat  Lakes,  the 
Atlantic  Coast  and  the  Hudson  River.  The  models  rep- 
resent about  ()00  pieces  of  movable  plant.  The  cases  are 
■■posted  u])"  every  morning  bv  inventory  clerks,  the  models 
licinj;  shifted  according  to  the  daily  reports  of  various  local 
superintendents. 

Each  of  the  company's  ti'n  branch  ollices  in  otiuM'  cities 
lias  a  similar  system,  consisting  of  one  case  containing 
models  of  the  plant  in  that  particular  district.  The 
models  are  shifted  in  accordance  with  the  previously  men- 
tioned scheme.  Removal  of  the  plant  or  equipment  from 
one  division  to  another — that  is,  transfer  of  supervision 
"(  work  from  one  branch  office  to  another — is  taken  care 
of  by  shii)ping  the  model  of  the  particular  piece  or  pieces 
from  one  office  to  the  other,  so  that  at  all  times  each 
branch  ofKce  has  a  model  of  each  piece  of  the  plant  or 
equipment  at  work  in  its  district  or  under  its  supervi- 
sion. The  general  scheme  ol"  {subdividing  under  jobs, 
tquipment  idle,  under  repair,  etc.,  is  carried  out  as  out- 
lined in  the  foregoing  for  the  main  office  at  Chicago. 

A  specially  interesting  feature  of  this  model  scheme  is 
its  use  in  figuring  equipment  for  prospective  work.  The 
models  being  scaled  20  ft.  to  1  in.,  plans  are  made  to  the 
same  scale,  and  plant  or  equipment  is  placed  on  this  chart 
or  map  so  as  to  indicate  proper  clearance  in  channels, 
bridge  draws,  etc.  Also,  dredging  iinits  can  be  built 
up  of  models  for  any  proposed  job,  using  the  requisite 
number  and  capacities  of  scows  to  suit  local  conditions, 
depth  of  water,  length  of  tow,  etc.  This  scheme  has  worked 
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out  to  great  advantage  and  visualizes  the  proposed  work 
to  the  outside  men  or  superintendents  better  than  draw- 
ings or  written  information  could  po.ssibly  do. 

That  there  is  an  educational  side  to  the  system  is  il- 
lustrated by  the  rapid  manner  in  which  it  enables  new 
employees,  such  as  superintendents,  engineers  and  others, 
to  become  familiar  with  the  equipment  and  with  the  situ- 
ation on  the  ditferent  contracts.  A  view  of  the  character 
and  number  of  the  different  pieces  of  plant  and  of  the 
available  equipment  is  obtained  by  glancing  over  the  lay- 
out of  the  models  and  creates  more  of  an  impression  on 
the  mind  than  any  written  description.  Further,  it  gives 
to  stockholders  and  prospective  customers  an  excellent 
idea  of  the  extensive  amount  of  equipment  and  the  wide 
extent  of  the  company's  field  of  operations. 

My  A.  T.  XABsTKirr* 

When  placing  a  new  sprinkling  filter  bed  in  operation 
the  que.stion  of  distribution  naturally  assumes  a  role 
of  vital  importance.  The  following  experience,  which 
the  writer  recently  had  with  a  municipal  plant  of  several 
acres,  may  be  of  interest  to  others.  At  any  rate,  this 
method  of  approaching  the  problem  is  offered  for  the 
purpose  of  soliciting  criticism,  so  that,  if  possible,  varied 
experiences  may  be  brought  together  and  a  more  perfect 
method  of  correction  be  applied. 

It  was  quite  apparent  from  the  begin- 
ning of  the  operation  of  the  plant  in 
question,  that  the  distribution  over  the 
allotted  areas  would  be  quite  unsatis- 
factory. Yet  a  great  amount  of  care 
was  used  in  the  design  of  the  plant, 
and  the  best  available  data  on  the 
sprinkling  capacities  of  the  various 
nozzles  were  at  hand. 

Xo  mention  will  he  made  here  of  the 
methods  used  to  build  up  gradually  the 
availalile  head  and  of  the  corrections 
a]iplied  to  the  various  losses  of  head. 
but  the  description  will  be  limited  to 
Uic  application  to  the  spraying  device 
of  the  best  head  available  and  the 
method  used  for  improving  the  distri- 
bution under  the  conditions  thus  pre- 
sented. 

Under  what  were  believed  to  be  the 
best  available  conditions  as  regards  the 
operating  elevations  of  the  siphon  and 
the  conservation  of  the  hydrostatic  head 
to  the  nozzle,  a  windshield  was  care- 
fully erected  around  typical  nozzles  in 
actual  service  and  a  series  of  distriliu- 
tion  tests  was  made.  In  these  test* 
the  same  radial  distribution  hox  was 
used,  which  will  later  be  described  in 
connection  with  the  interior  testing 
apparatus,  aiul  the  mean  of  a  series  of 
five  successive  tests  was  accepted. 


JOBS  AWARDED  THAT  ARE  NOT 
STARTED  (red  card) 


JOBS  WITH  NO  PLANT  WORKING 
ON  THEM  (WHITE  card) 


FIG.    2.     TYPICAL   PLAN    OF    CONTRACTOR'S    MODEL    RECORD  OF 
CONSTRUCTION   PLANT 
Equipment    represented    by    models    on    the    white    card   js'n    service. 
!,liown  on  the  green  card  is  idle.     That  shown  on  the  salmon  card  is  under  repair 
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Havin,i;'  thus  quite  earofnlly  I'duud  the  disrharge  and 
the  distribution  of  the  spraying  device  under  the  above- 
mentioned  conditions,  it  was  tlic  purpose  to  duplicate  the 
same  on  a  testing  apparatus,  so  that  the  conditions 
of  the  field  could  be  applied  to  one  nozzle  and  the 
changes  in  design,  capacity,  etc.,  of  the  one  nozzle  be 
applied  back  again  to  tlie  iichl  of  1500  or  3000  nozzles. 


Se/f'Cerr^enna 


nio  caich      - 
f/ume      I 


^"  DIsiribuHon  Box 

APPARATUS  FOR  TESTING   .SEWAGE-SPRAYING   NOZZLES 

It  was  thought  that  all  conceivable  changes  could  thus 
be  ai^plied  to  a  small  unit  as  representing  the  entire  field, 
and  when  the  best  changes  had  been  accomplished  these 
could  be  applied  to  the  field  at  large.  The  advantage  of 
this  indirect  experimental  procedure  over  applying  the 
same  changes  to  a  large  number  of  nozzles  on  a  field 
is  obvious,  whereas  the  changing  of  one  nozzle  .among  a 
thousand  by  testing  directly  on  the  filter  beds  would,  no 
doubt,  be  open  to  criticism. 

To  duplicate  the  exact  conditions  of  the  field  on  ihe 
interior  te.sting  apparatus,  the  actual  head  on  the  sprauuL 
device  was  very  slowly  decreased  from  the  theoretK.il 
head  supplied  by  the  siphon,  and  at  the  same  time  Ihi 
capacity  of  the  standpipe  was  decreased  by  placnii: 
timbers  of  various  sections  in  it.  Finally,  a  distrilnitum 
was  produced  which  was  comparable  with  that  shown  \)\ 
the  tests  on  the  field.  It  was  under  these  conditions  that 
the  changes  were  applied  to  the  capacity  and  design  ol 
the  spraying  device. 

The  accompanying  plan  and  elevation  of  the  te.sting 
apparatus  make  a  description  of  its  operation  scarcely 
necessary,  and  it  will,  therefore,  be  but  very  briefly  re- 
viewed. 

With  the  float-gage  set  at  the  desii'ed  head,  the  2-in. 
gate  valve  was  opened  and  the  rate  of  discharge  of  the 
nozzle  was  determined  by  the  rate  at  which  the  indicator 
rose  foot  by  foot  on  the  gage  board.  When  the  eleva- 
tion or  head  was  reached  wiiich  represented  the  low-water 
level  or  venting  point  of  the  siphon,  the  gate  vahe  was 


closed.  The  personal  factor  in  opening  and  closing  the 
^■alve  was  partly  o\'ercome  by  carefully  considering  the 
time  taken  for  the  operation  and  by  imitating  the  initial 
and  final  sprays  of  the  filter  beds,  as  far  as  that  was 
possible.  A  quick-opening  valve  might  not  quite  give 
this  same  effect. 

The  spray,  as  it  fell  over  the  tin-lined  distribution  box, 
drained  into  the  respective  receptacles  very  quickly,  while 
the  box,  which  is  designated  on  the  accompanying  sketch 
as  being  set  over  the  nozzle,  served  the  purpose  of  limiting 
the  spray  to  an  area  slightly  greater  than  that  of  the 
ilistribution  box  and  deflecting  the  remainder  of  the 
discharge  backward  into  the  hogshead.  In  this  way  ap- 
]iroxiniatcly  90%  of  the  water  was  saved  for  the  next  test. 

"Where  a  large  number  of  tests  are  to  be  carried  on 
such  facilities  as  have  been  described  are  appreciated. 

The  results  of  these  tests  not  only  gave  an  exact 
knowledge  of  wliat  the  capacity  of  each  of  the  various 
designs  was  under  each  foot  of  head  applied,  but  also 
its  spraying  ability  with  these  same  heads.  Incidentally 
the  results  pointed  out  the  exact  loss  of  head  in  the  filter 
system. 

W. 

Underpinning  work  on  a  coal  trestle  and  a  little 
accident  which  happened  during  this  work  are  shown  by 
the  photograph  heremth.  The  trestle  is  about  seven  years 
old.  In  spite  of  the  fact  that  the  sills  rest  on  masonary 
footings,  the  lower  portions  of  the  bents  were  rotting 
away  where  coal  had  been  stored  for  long  periods.  In 
planning  repairs  it  was  decided  to  use  concrete  piers  in 
place  of  wooden  bents,  with  a  view  to  protection  from  coal 
fires.  However,  the  poor  business  outlook  last  summer 
led  to  cutting  down  the  cost  of  the  work  to  a  minimum, 
and  for  this  reason  the  piers  were  built  up  only  far 
enough  to  displace  all  bad  timber,  the  remainder  of  the 
height  to  be  built  at  some  later  period. 

The  work  had  to  be  done  without  interruption  to 
service.     It  was  carried  out  as  follows :     Timbers  were 


A  TRESTLI-;   ACCI  l>K.\T;    I  h 'ri'lOK-BOTTOM  CARS 
PREVENT  COLLAPSE 

bolted  to  the  bents  above,  where  they  were  to  be  sawed 
off,  and  jacks  were  put  nnder  these  timbers.  The  had 
portion  of  the  bents  was  then  removed  and  the  concrete 
was  placed  and  allowed  to  set  several  days  before  re- 
moving the  temporary  support.  Old  iron  rods,  pieces 
of  pipe,  etc.,  were  placed  vertically  in  the  top  surface  of 
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FIG.    1.     IXl.ET   AT   CURB   CORNKR   0.\   UPHILL   SIDE 

the  foiicrete   to  give  a   good  bond    wIk'ii    tlie   jjiers   are 
extended  up  to  the  stringers  latei'. 

The  accident  shown  in  tlie  photograph  occurred  in 
a  peculiar  way.  A  bent  iiad  been  jacrked  up  and  sawed 
off,  when  a  string  of  loaded  coal  cars  was  pushed  over 
the  trestle.  The  ground  supporting  the  jacks  sank 
slightly  under  the  load,  and  jacks  as  well  as  bent  fell 
to  the  ground,  leaving  the  stringers  hanging  in  the  air, 
held  only  by  the  rails,  wliicli  did  not  break.  The  hopper 
bottoms  of  the  two  coal  cars  over  the  break  came  down  to 
a  bearing  on  the  rails,  and  this  saved  the  day. — A.  C. 
Hewitt,  Hagerstown.  ild. 

Ki 

By  Claii!  Y.  Mann* 

An  arrangement  of  inlets  and  conduits  for  surface 
drainage  at  street  intersections,  somewhat  different  from 
that  at  Inglewood,  Calif.,  described  in  Engineering  Neivs, 
Mar.  5,  1914,  is  giving  satisfaction  in  Boulder,  Colo. 
This  drainage  system  has  been  constructed  in  Grant 
Place,  which  has  a  grade  of  from  7  to  9  per  cent.  The 
grades  of  cross-streets  vary  from  i/o  to  3  per  cent. 


FIG.    3.    PLAN    OF    SURFACE    DRAINAGE    CONDUITS, 
BOULDER,    COLO. 

Inlets  (Fig.  1)  and  shallow  catchbasins  were  provided 
at  the  curb  corners  on  the  uphill  side  of  the  cross-streets. 
Leading  from  these  catchbasins,  under  the  cross-streets 
and  the  sidewalk  parking  area  beyond,  there  are  concrete 
conduits  with  covers  made  in  removable  sections.     The 


FIG.  2.    OUTLET  IN  CURB  BELOW  STREET  INTERSECTION 

grades  for  these  conduits  are  sullicient  to  prevent  deposit 
of  silt,  and  such  that  they  meet  the  grades  of  tlie  gutters 
on  the  downhill  side  of  the  cross-street  within  50  or  60  ft. 
beyond  the  lower  line  of  that  street.  At  this  junction 
point  the  conduit  is  brought  through  the  curbing  to  join 
the  gutter,  as  shown  in  Fig.  2.  A  thin  cast-iron  cover, 
for  the  lower  end  of  the  conduit  in  the  parking  area,  is 
shown  raised  up  to  permit  cleaning  the  outlet.  Fig.  3  is 
a  plan  of  the  layout. 


The  Chicago,  Burlington  &  Quincy  E.R.  is  operating 
a  car  ferry  on  the  Ohio  River  for  its  new  line  between 
Metropolis,  111.,  and  Paducah,  Ky.  At  each  end  the 
shore  track  is  connected  to  the  boat  by  an  incline  with 
a  cradle  that  is  adjusted  to  meet  varying  river  level. 

To  hold  the  cradle  in  position  on  the  incline,  and  also 
to  hold  the  train  on  the  cradle  while  its  track  is  being 
adjusted  to  the  level  of  that  on  the  boat,  portable  rail 
stops  are  used.  The  stop,  showii  in  the  accompanying 
drawing,  is  of  cast  steel  2334  in.  long  and  9%  in.  high, 
weighing  about  50  lb.     It  has  a  grooved  base  to  hold  it 


Sec+ion    ^Jm  '■^" 
A-A 


Side    Elevo+iorj 


♦Civil  Eng:ineer,  Boulder,  Colo. 


PORTABLE   STOP  FOR  CAR-FERRY   INCLINE:   CHICAGO, 
BURLINGTON    &    QUINCY    R.R. 

in  i)laee  on  the  rail,  and  its  bearing  surface  is  corrugated 
in  order  to  get  a  good  grip  on  the  rail  head.  The  toe 
is  feather-edged  to  engage  the  wheel,  which  rolls  up  on 
the  stop  against  a  surface  having  a  radius  of  161A  in., 
or  about  that  of  the  wheel  tread. 


The  V.  S,  Reclamation  Service  up  to  Dec.  31,  1914,  has 
built  dams  and  canals  requiring  a  total  of  earth  and  rock 
excavation  amounting  to  over  122.000,000  cu.yd.  The  total 
length  of  canals  and  ditches  constructed  by  the  Reclamation 
Service   is   more  than   9000    mi. 
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An  80-ft.  wooden  bridi;e  owni'd  by  Eeclamation 
District  No.  108  and  spanning  a  reclamation  canal  near 
Knight's  Landing,  Yolo  County,  California,  failed  ilay 
15,  1913,  as  noted  in  Engineering  News,  June  3,  p.  109. 
The  bridge  was  built  only  last  fall;  It  is  said  to  have 
been  designed  to  support  a  load  of  30  tons.  At  the  time 
of  the  failure  it  was  supporting  a  small  tractor  of  the 
caterpillar  tyj)e,  followed  by  a  flat  wagon  with  a  small 
load  and  also  by  a  cook  car.-   The  total  load  was  11  tons. 

The  bridge  was  part  of  a  floodgate  separating  a 
drainage  canal  from  the  Sacramento  River.  The  trusses 
were  t'pw  (pony),  and  were  of  the  TIowc  type  with  total 


Mew  Yofffii  <Cltw 

There  has  recently  been  completed  a  net  of  precise 
levels  covering  the  whole  of  (4reater  Xew  York.  The 
methods  employed  on  the  work  were  eomprehensivelv 
described  by  Frederick  AV.  Koop,  Assistant  Engineer, 
Board  of  Estimate  and  Apportionment,  in  Engineering 
Sews,  Sept.  -1,  1913.  The  drawings  on  p.  223  show  the 
types  of  benchmarks  used,  which  with  the  following  7iotes 
are  from  Mr.  Koop's  recent  report  on  the  work. 

Marks  on  large  permanent  structures  are  considered 
the  most  lasting  aiul  easy  to  locate.  Such  a  bench- 
mark is  a  large  T  or  a  +  of  uniform  width  with 
Y-sliaped  indentations  at  least  i/4  i^-  deep,  or  a  bolt  or 


FIGS.     1    AND    2.     A    SHORT-LIVED    WOODEN    BRIDGE 
-Bridge  practically  completed,  Dec.  26.  1914.     Right — Just  alter  failure,  May  ITi,  1915 


span  of  80  ft.  Both  upixr  and  lower  chords  were 
laminated  and  were  in  each  instance  built  up  of  four 
2xl0-iu.  pieces.  The  main  diagonals  were  8x8  timbers. 
The  floor-beams  came  at  the  hanger-rods,  so  that  the 
trusses  were  practically  unstayed  in  the  top  chord. 

At  the  time  of  the  failure  the  tractor  had  passed 
two-thirds  of  the  way  across  the  bridge.  Both  upper 
and  lower  chords  failed  completely.  Eyewitnesses  were 
unable  to  say  whether  the  upper  or  lower  chord  failed 
first.      The    two    trusses    failed    almost    simultaneously. 


brass  tablet  set  in  the  masonry.  The  difficulty  of  taking 
readings  on  such  benchmarks  is  offset  by  their  perma- 
nence and  freedom  from  interference.  Readings  on  such 
marks  are  made  easier  by  the  use  of  a  hand  level,  as  shown 
in  Fig.  2. 

Ground  monuments  with  covers  were  found  to  be  often 
inaccessible  in  winter  due  to  the  difficulty  of  removing  the 
cover ;  so  a  plain  granite  monument  with  a  heavy  base 
of  concrete,  set  with  its  head  ab'  -it  %  in.  above  the  sur- 
face, was  found  more  satisfactory.    However,  benchmarks 
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BROKEN  TRUSSES  OF  KNIGHT'S  LANDING  BRIDGE  AFTER  BEING  HAi:LEU  T(  i  CANAL  BANK 
Break  in  near  truss  is  one-half  panel  from  hip;  break  in  far  truss  is  at  midspan 
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projcftini;   any   api'.i'i'iiahle   aiiHiunl    aiH'    uii(lesiral)k'   nn 
precise-level  lines. 

With  the  heiu'hniarks!  locateil  on  buildings,  etc.,  care 
was  taken  to  place  tiieni  on  the  foundations  or  base  courses 
111  massive  structures  uiieiicver  possible,  and  beiuhes  wciv 


The  record  ])erl'orniance  lor  one  shift  was  ■!  10  ft.  of 
ditch,  or  about  1200  cu.yd.,  with  an  average  perfornianee 
of  It. 7  ft.,  or  ."il  <u.\d.  per  working  hour.  The  season 
was  from  .laii.  I  "i  to  Oct.  I-"),  with  work  usually  slow 
the   first   and    last    weeks.      The    lliiisliiiig  gang   followed 
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not  establisliL'Ll  ou  copings  except  when  provision  could  be 
made  for  tying  them  into  more  perinaneiit  points  in  the 
vicinity.  Benchmarks  on  bridges  were  either  placed  as 
low  as  possible  or  were  located  on  the  bridge  seat.  In 
consequence  of  the  action  of  successive  frosts  on  the 
joints  of  masonry,  it  was  deemed  wise,  whenever  it  was 
necessary  to  place  benches  in  the  immediate  vicinity  of 
the  waterfront,  to  select  for  their  location  the  inshore 
poitions  of  the  structure  oi'  wall  at  points  as  remote  as 
possible  from  the  water. 


©IP 


The  constnii  t  1111  of  a  conduit  comprising  21  mi.  of 
flume,  iJT  mi.  of  open  ditch,  and  12  mi.  of  pipe  was  the 
subject  of  a  paper  recently  presented  by  H.  H.  Hall 
i)efore  the  San  Francisco  Association  of  Members  of  the 
.\merican  Society  of  Civil  Engineers. 

The  conduit  leads  from  the  Ogelvie  range  of  mountains 
southwesterly  to  the  Klondike  mines  near  Dawson  City, 
Alaska.  Its  purpose  is  to  convey  125  sec.-ft.  of  water, 
or  about  80,000,000  gal.  per  day.  The  conduit  was 
constructed  under  separate  organizations  during  three 
seasons  of  about  120  days  each  (1907-1909).  Ditch 
construction  was  used  wherever  possible — 7  ft.  wide  on 
bottom,  1^:1  slope,  and  3i/^  ft.  deep,  with  a  gradient 
of  4  to  7  ft.  per  mi.,  the  greater  portion  being  6  ft. 

The  right-of-way  was  first  cleared  of  trees  and  the  moss 
scraped  off,  as  fast  as  it  thawed,  with  teams  and  slip 
scrapers.  The  latter  work  ])resented  the  most  trouble- 
some problem  from  a  construction  standpoint  owing  to 
the  uneven  thawing  of  the  muck  and  the  consequent 
miring  of  the  horses.  Thirty  miles  of  ditch  was  dug 
with  si.x  30-ton  steam  shovels,  the  remainder  with  horse 
scrapers.  As  the  shovels  required  a  working  space  at 
least  16  ft.  wide,  no  side-sloping  was  done  with  them. 
Small  patches  of  frost  were  removed  with  10  per  cent, 
dynamite,  but  the  larger  )iatclies  were  passed  over,  and 
alter  thawing  were  taken  out   with  sirapers. 


the  shovels — truing  the  grade',  sloping  the  banks,  clear- 
ing the  berms,  building  a  path  along  the  top  of  the  soil 
bank  for  watchmen,  and  constructing  turnouts  and  over- 
flows alternately  every  half  mile.  Common  labor  Mas 
paid  $4  per  day  and  board. 

Mr.  Hall  stated  that  under  operation  the  ditch  had 
proved  satisfactory,  leaks  being  ca^ased  u.sually  by  ice 
seams. 

Flume  construi-tion  was  adopted  where  the  side  slopes 
exceeded   1 .')  dcg.  or  wlici'c  the  muck  was  o\er  2  ft.  thick. 


PICJ.  2.    HAND  LEVEL  FOR  TAKING  READINGS  ON 
WALL-PLUG  BENCHMARKS 

The  tlume  i  (instruction  was  of  the  board-and-batten  type, 
(1x4  ft.  in  cross-section,  and  built  of  native  lumber,  made 
up  in  16-ft.  sections  and  set  on  trestle  bents  of  hewn  tim- 
ber placed  8  ft.  on  centers.  Most  of  the  bents  were  car- 
ried on  mudsills,  laid  below  the  black  muck  (about  4  ft. 
deep),  great  care  being  taken  not  to  disturb  the  moss 
blanket  unnece-ssarily,  and  to  replace  it  as  quickly  as  pos- 
sible over  the  backfillings  in  order  to  preserve  the  ground 
in  a  frozen  condition. 

It  was  attempted  to  found  some  of  the  bents  ou  piles 
driven  into  earth  that  had  previously  been  thawed  out 
by  means  of  lO-ft.  miner's  steam  ])oints.  In  this  manner 
tlie  moss  was  broken  only  to  admit  the  ]iile.     Where  the 
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(leptli  of  iimck  would  reqiiire  very  deep  iiiudsiU  ])its,  the 
e.xpei'inieiit  wa.s  tried  of  placing  gravel  ballast  directly 
on  top  of  the  moss  and  laying  the  flume  stringers  on 
cross-ties. 

According  to  'Slv.  TIall,  several  year.s'  operation  of  this 
finnte  has  sliown  tliat  tiie  pile  forindation  is  tlie  best. 
JMudsill  bents  show  continual  settlement,  caused  by  water 
flowing  down  the  posts  (cither  from  the  flume  or  from 
natural  drainage)  and  thawing  out  the  substrata. 

Pipe  lines  were  employed  for  pressure  sections.  For 
pressures  not  exceeding  200  ft.  redwood  stave  pipe  was 
used;  for  over  200  ft.  or  .less  than  1000  ft.,  standard- 
riveted;  for  over  1000  ft.,  lap-welded  steel  pipe.  One 
section  was  constructed  of  spiral  riveted  pipe  with  patent 
bolted  couplings. 

In  operation  it  has  been  found  that  the  wood  pipe  has 
given  considerable  trouble,  owing  to  the  fact  that  between 
Oct.  1  and  June  1  lines  are  drained  and  closed  up.  The 
sand  and  gravel  carried  by  the  ditch  water  have  worn  the 
bottom  staves  badly.  All  intakes  are  now  provided  with 
sand  boxes.  Accumulations  of  ice  at  the  discharge  ends 
have  caused  considerable  trouble  by  increasing  the  pres- 
sure on  sections  of  the  pipe.  On  high-pressure  lines  the 
sediment  cuts  the  steel  rapidly,  and  in  one  instance  a 
34-in.  rivet  was  cut  away  in  two  weeks. 


A    AV'aruiiigr    to    C'hninnien — Ir 

"Reminiscences"  in  the  1914  "Pr< 
of  Ontario  Land  Surveyors,  A.  I 
which    impressed    him    very    earl> 


an  entertaining-  paper  on 
feedings"  of  the  Association 
.    Russell   gives   an    anecdote 

in    his   career    with    the    re- 
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The  Slope  Angle  of  Paneling  of  a  concrete-incased  stti'l 
plate-girder  in  Chicat;o  has  proved  troublesome  during  wintc-r 
months  because  snow  collecting  on  the 
lower  ledge  melted  and  dripped  down  on 
pedestrians  below.  The  inset  here  was 
evidently  too  deep  and  the  slope  too 
flat,  but  the  designer  of  the  bridge  does 
not  know  just  how  much  to  change  both 
details  to  make  sure  that  the  snow  will 
not  lodge  in  quantity  suflicient  to  cause 
a  nuisance  when  melting.  The  angle  of 
friction  of  snow  on  concrete  evidently 
enters  into  the  problem,  and  this  angle 
is  probably  variable,  depending  on  tem- 
perature. At  least  the  incident  is  of 
interest  to  designers  of  similar  struc- 
tures. 

(luick  Methods  of  Excavating — Dur- 
ing the  recent  high  water  in  Kan- 
sas, when  the  Kaw  River  rose  to  a 
gage  of  24.6  ft.  above  standard  low 
water,  the  drainage  board,  realizing  the 
immediate  necessity  for  removing  all  possible  obstructions 
from  the  river  channel,  ordered  work  to  be  begun  at  the 
Union  Pacific  bridge  with  the  object  of  removing  about  10,000 
to  15,000  cu.yd.  of  earth  near  the  east  span.  This  was  accom- 
plished by  a  gang  of  eight  men  drilling  and  shooting  the  dirt, 
using  just  enough  40  per  cent,  dynamite  to  allow  it  to  be 
broken  up  thoroughly  and  loosened.  As  soon  as  the  shots  at 
one  end  had  been  set  off,  a  fire  hose,  with  1%-in.  nozzle  and 
about  80-lb.  nozzle  pressure,  which  was  imparted  to  it  by  the 
use  of  a  single  fire  engine  at  the  end  of  about  1000  ft.  of  hose, 
was  utilized  to  wash  this  loosened  earth  into  the  swift  current 
of  the  Kaw.  The  current  of  the  river  at  this  time  was  flow- 
ing at  the  rate  of  approximately  S  to  10  ft.  per  sec,  and  the 
stream  from  this  hose  very  quickly  cut  off  large  pieces  of  ex- 
cavation and  caused  them  to  be  washed  downstream.  The 
city  of  Kansas  City,  Kan.,  donated  the  services  of  the  fire  ap- 
paratus and  firemen  to  operate  it,  while  the  Kaw  Valley 
Drainage  Board  paid  for  the  shooting.  It  has  not  been  pos- 
sible to  get  a  unit  cost  from  this  work,  but  it  is  needless  tc 
say  that  it  was  done  at  a  very  much  lower  cost  than  it 
could  have  been  done  by  any  other  means.  Removing  spoil 
banks  and  earth  lying  between  the  levees  by  means  of  hy- 
draulic jets  during  periods  of  high  water  has  proved  to  be  a 
very  efficient  and  economical  process.  The  entire  amount 
of  the  above-described  job  was  removed  in  about  two  days 
time. 


sponsibility  of  a  chainman:  He  writes;  "I  recollect  a  test 
made  by  the  late  Major  Webb,  who,  as  the  chain  was  pass- 
ing under  his  instrument  one  day,  closely  noted  the  ex- 
act distance  to  the  plumb  line.  Then  saying  he  wanted  to 
be  quite  sure  of  the  exact  distance  from  the  last  tally,  he 
asked  the  chainmen  to  repeat  the  measurement;  and  when 
they  were  out  of  sight  he  moved  the  transit  ahead  a  few 
links.  The  head  chainman  had  also  noted  where  the  plumb- 
bob  had  been  on  the  chain,  and  gradually  pulling  the  rear 
chainman  ahead  to  a  similar  reading,  sang  out  'Pull  tight!" 
and  'All  right!'  The  major  remai'ked  that  such  work  was  'too 
good  for  anything'  and  asked  them  to  sign  the  payroll  and 
cltai'  out." 

The  Activities  of  Teredo  Navalis  in  the  waters  of  Union 
Bay.  Vancouver  Island,  B.  C,  are  well  shown  by  the  accom- 
panying two  views  of  a  Douglas  fir  pile  recently  taken  from  a 
wharf  there  after  19  months'  service  under  water.  The  upper 
view  shows  the  head  and  the  lower  the  exposed  center  of  a  split 
pile,  which  is  characteristic  of  a  number  that  were   replaced. 


A  FIR  PILE  AFTER  19  MONTHS'  EXPOSURE  TO  TEREDOS 

In  the  lower  view  several  of  the  sea  worms  may  be  noted 
with  their  bulb  heads  protruding  from  the  little  holes  they 
have  bored.  One  of  these  borers  measured  16  in.  in  length. 
The  views  were  sent  by  D.  O.  Lewis,  District  Engineer,  of 
Mackenzie,  Mann  &  Co..  Ltd.,  Vancouver,  B.  C.  They  were 
taken   by   C.    E.   Sherwood,    timber   inspector  of   the   company. 
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The  design  of  mechanical  means  for  driviiii,'  loss  past 
liydro-electric  and  water-storage  works  is  one  of  the  im- 
portant incidental  ])rolilenis  of  many  such  hydraulic 
developments.  A  considerable  number  of  mechanical 
logways  are  to  be  found  in  this  country,  but  comparatively 
little  has  been  published  about  them.  Therefore,  two 
articles  in  this  issue  are  of  uncommon  interest.  Details 
of  the  provisions  for  getting  logs  around  the  Arrowrock 
Dam  are  described  in  one  case;  in  the  other  are  noted 
the  economic  advantages  of  mechanical  over  hydraulic 
handling  of  the  Connecticut  Eiver  log  drives  at  Turners 
Falls. 

Ordinary  sluicing  past  the  dam  was  out  of  the  question 
at  Arrowrock  because  of  the  great  height  of  the  structure 
and  the  varying  reservoir  levels.  Resort  to  a  mechanical 
plant  was  the  only  possibility.  The  rugged  ground  made 
necessary  a  novel  iise  of  a  descending  conve^'or — the 
restraining  "bull  chain"  described  in  the  article.  This  is 
undoubtedly  one  of  the  most  rugged  conveyors  to  be 
found  anywhere  today. 

At  Turners  Falls  to  have  continued  the  time-honored 
practice  of  shooting  the  logs  tlirougli  the  rapids  would 
have  cost  the  power  company  the  revenue  from  1000  hp. 
of  its  plant  capacity.  By  carrying  the  logs  through  the 
smooth  waters  of  its  jDower  canal,  and  sluicing  them  past 
the  power  house,  the  first  economy  comes — both  to  the 
power  company  and  to  the  lumber  concerns.  The  latter 
benefit  through  a  great  saving  in  labor,  for  driving 
through  rapids  and  loosening  the  inevitable  jams  require 
a  considerable  force  of  men.  By  using  a  simple  snatch- 
line  or  a  double  chain  lift  only  an  insignificant  amount  of 
water  is  needed — just  enough  to  wet  the  sluice— and 
further  economy  results. 

SSaail®  ^s   Si  Dsiinm  Fo^E3idlsiti©ia 

The  tests  to  determine  the  frictional  resistance  of  shale 
to  sliding,  described  in  last  week's  issue  of  Engineering 
News,  are  worth  the  careful  study  of  every  engineer  in- 
terested in  dam  construction.  A  word  of  caution,  how- 
ever, seems  advisable  with  regard  to  interpreting  these 
experiments  as  a  guide  to  practical  design. 

If  their  results  could  be  taken  at  face  value,  the  engi- 
neer might  conclude  that  shale  was  a  very  safe  and  satis- 
factory foundation  on  which  to  base  a  gravity  dam.  The 
least  coefficient  of  friction  for  the  sliding  of  either  shale 
on  shale  or  concrete  on  shale  was  well  above  0.50.  If 
such  a  coefficient  of  friction  could  be  relied  upon,  the  engi- 
neer could  found  his  dams  on  shale  rock  with  entire  con- 
fidence ;  but  the  actual  failure  of  a  number  of  dams 
founded  on  shale,  notably  the  great  calamity  at  Austin, 
Penn.,  points  to  the  unreliability  of  the  frictional  resist- 
ance in  shale  dam  foundations. 

It  is  not  difficult  to  explain  this  unreliability.  For 
example,  there  are  occasionally  found  in  shale  rock  very 
thin  layers  of  other  materials,  such  as  clay,  which  may  act 


as  a  luljricant  between  adjacent  layers  and  facilitate  slip- 
ping, if  slipping  is  possible.  Again,  if  there  is  percolation 
between  horizontal  strata  of  a  shale  rock  the  water  pass- 
ing through  may  gradually  erode  and  dissolve  the  mate- 
rial until  a  slight  settlement  occurs,  and  this  may  fur- 
nish an  initial  motion  which  will  reduce  the  friction 
coeificicnt. 

The  lesson  which  we  believe  most  engineers  engaged  in 
dam  construction  have  drawn  from  the  numerous  fail- 
ures that  have  occurred  during  the  past  dozen  years  is 
that  as  little  reliance  as  possible  should  be  placed  upon 
the  coefficient  of  friction  in  the  foundation  of  dams.  The 
bottom  of  the  dam  should  be  keyed  to  the  bedrock  by  deej) 
foundation  trenches  filled  with  good  concrete.  By  this 
njeans  and  by  stepping  or  sloping  the  foundation  surfaces 
at  right  angles  to  the  line  of  pressure  it  is  generally  pos- 
sible so  to  design  a  structure  that  variations  in  the  coeffi- 
cient of  friction  of  the  bedrock  surface,  even  though  these 
variations  may  cover  wide  limits,  will  not  seriously  affect 
the  safety  of  the  structure. 

Tlh©  Capsasnini^  of  tSa®  ""Esisftlsiiadl'"' 

The  terrible  disaster  in  the  Chicago  River  on  Saturday, 
July  24,  when  the  capsizing  of  an  excursion  steamer 
caused  the  death  of  nearly  1500  persons,  takes  rank  with 
the  loss  of  the  "Titanic"  and  the  sinking  of  the  "Lusi- 
tania"  among  the  most  fatal  marine  disasters  ever  re- 
corded. The  two  great  transatlantic  steamers,  however, 
were  sunk  in  the  open  ocean,  where  those  who  went  to 
rescue  survivors  had  great  distances  to  cover.  It  would 
not  have  been  deemed  possible  that  a  steamer  capsizing 
in  a  narrow  river,  in  the  heart  of  a  great  city,  in  water 
so  shallow  that  only  part  of  the  hull  was  submerged  and 
with  instant  means  of  rescue  at  hand  could  prove  as 
fatal  a  disaster,  in  the  number  of  persons  carried  down  to 
their  death,  as  did  the  sinking  at  sea  of  each  of  the  two 
great  transatlantic  liners. 

The  capsize  of  the  "Eastland"  is  in  fact  so  unpre- 
cedented in  marine  annals  that  had  such  a  possibility  been 
suggested  by  anyone  prior  to  its  occurrence  it  would  have 
been  scouted  as  an  impossibility.  Here  was  a  great  steel 
vessel  built  to  stand  rough  weather  on  the  lakes,  and  con- 
sequently with  a  hull  of  the  regular  lake  and  ocean 
steamer  type  of  construction.  She  had  a  crowd  of  excur- 
sionists on  board,  but  no  more  than  she  was  licensed  to 
carry  and  doubtless  had  frequently  carried  across  the 
lake.  'Wliile  lying  alongside  the  pier  with  a  stream  of 
passengers  coming  on  board,  the  boat  gradually  lists  over 
away  from  the  pier  and  the  list  increases  until  tlie  haw- 
sers holding  the  boat  to  the  pier  are  snapped  and  the 
vessel  rolls  over  on  its  side,  precipitating  the  passengers 
into  the  river  and  drowning  most  of  those  imprisoned 
within  its  hull. 

Xaturally  a  unanimous  chorous  of  condemnation  has 
arisen.  The  public  rightly^  brands  such  a  disaster  as 
inexcusable  and  demands  that  the  causes  be  determined 
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and  that  those  responsible  for  this  terrible  loss  of  life 
receive  due  punishment. 

It  will  be  evident  at  once  to  every  engineer  familiar 
with  ship  construction  that  the  primary  cause  of  the  cap- 
sizing of  the  "Eastland"  must  be  sought  for  in  the  con- 
dition of  the  vessel's  water  ballast  tanks.  Practically  all 
deep-draft  lake  and  ocean  vessels  of  the  present  day  have 
water-ballast  tanks  in  the  bottom  of  the  hull  by  which  the 
draft  and  stability  of  the  vessel  are  controlled.  When  a. 
vessel  is  laden  with  heavy  freight  she  may  have  ample 
stability  with  the  water-ballast  tanks  empty;  when  sail- 
ing without  cargo,  however,  it  is  generally  necessary  to 
fill  the  ballast  tanks  to  make  the  vessel  stable  and  some- 
times it  is  necessary  to  add  extra  ballast  besides  to  make 
the  vessel  seaworthy  in  all  weather. 

In  vessels  for  passenger  service,  considerations  of  sta- 
bility are  closely  connected  with  considerations  of  steadi- 
ness and  consequent  comfort  for  passengers.  If  a  vessel 
has  too  great  stability  it  may  be  so  "stiff"  and  have  such 
a  short  period  of  roll  as  to  be  uncomfortable  for  passen- 


ger service.  The  late  Charles  H.  Cramp,  in  a  paper  before 
the  American  Institute  of  Naval  Architects  and  Marine 
Engineers  a  few  years  ago,  pointed  out  that  in  the  en- 
deavor to,  build  steamers  with  a  .slow  and  easy  roll,  some  of 
the  designers  of  vessels  for  transatlantic  passenger  service 
had  gone  so  far  as  to  build  vessels  which  absolutely 
depend  upon  their  water  ballast  for  stability  and  would 
capsize  should  their  ballast  tanks  be  empty. 

In  studying  the  capsize  of  the  "Eastland,"  a  number  of 
the  causes  which  are  being  assigned  by  the  newspapers 
for  the  accident  may  be  at  once  dismissed.  It  is  said,  for 
example,  that  the  boat  was  overcrowded.  The  boat  owners 
and  the  steamboat-inspection  service  are  assailed  for  per- 
mitting such  a  number  on  board.  It  is  also  said  that  the 
rush  of  passengers  on  the  upper  deck  to  one  side  to  view 
some  happening  caused  the  careening  and  capsize  of  the 
vessel. 

Such  circumstances  as  these  are  wholly  inadequate  to 
explain  the  occurrence.  The  vessel  had  been  crowded 
with  passengers  many  times  in  its  history.  On  a  boat  of 
this  type,  built  without  the  overhanging  guards  common 
on  the  excursion  steamboats  used  in  shallow  river  and  lake 
waters,  it  is  impossible  to  throw  weight  enough  to  one 
side  by  the  movement  of  passengers  to  have  any  serious 
effect  on  stability,  provided  the  vessel  itself  is  in  a  prop- 
erly stable  condition. 

It  is  clearly  evident  from  the  accounts  of  the  disaster 
thus  far  at  hand  that  the  vessel  was  not  in  its  normal 
condition  of  stability.  It  is  an  elementary  principle  of 
vessel  construction  that  the  center  of  gravity  of  the  vessel 
as  a  whole  must  be  lower  than  the  center  of  buo\'ancy  in 
order  that  the  vessel  shall  remain  upright.  During  all 
the  life  of  the  "Eastland,"  from  the  day  it  was  launched 
until  last  Saturday,  with  all  the  loads  it  has  carried  and 
with  all  the  storms  through  which  it  has  passed,  this 
condition  has  remained  fulfilled.  But  on  Saturday  morn- 
ing, when  the  throng  of  excursionists  crowded  on  board 
the  boat  and  gradually  filled  its  upper  deck,  the  vessel 
gradually  listed  over  away  from  the  wharf  and  the  center 
of  gravity  rose  higher  and  higher  as  the  number  of  pas- 
sengers on  board  increased,  until  it  must  have  actually 
risen  above  the  point  of  support  and  created  suffi- 
cient instability  for  the  boat  to  roll  over  and  snap  the 
hawsers  liuldiiiu   it  on  the  other  side,  with  fatal  results. 
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What  the  actual  condition  of  the  vessel's  water-ballast 
tanks  was  at  the  time  of  the  disaster  remains  for  the  ofli- 
cial  investigation  to  determine.  It  has  been  stated  that 
the  draft  of  the  vessel  when  loaded  with  passengers  was 
such  that  the  water  ballast  had  been  pumped  out  of  the 
tanks  in  order  to  enable  the  boat  to  pass  over  the  La  Salle 
St.  tunnel  roof  on  its  way  down  the  river.  It  is  a  well- 
known  and  not  unusual  expedient  in  vessel  operation  to 
discharge  water  ballast  when  in  the  still  water  of  a  harbor 
in  order  to  reduce  draft;  and  if  the  vessel  has  the  normal 
and  usual  stability  there  sliould  be  no  danger  in  such  a 
measure. 

According  to  the  rei)orts  gathered  by  the  newsjiapers 
from  various  quarters,  however,  there  is  evidence  that 
the  "Eastland"  was  deficient  in  stability  even  with  the 
ballast  tanks  filled.  As  originally  built,  in  fact,  she  is  said 
to  have  been  so  unstable  that  she  was  altered  by  the 
removal  of  an  upper  deck.  It  is  even  said  that  her  de- 
ficient stability  had  been  a  subject  of  investigation  by 
the  United   States  inspectors. 

All  these  things  will  doubtless  be  fully  determined  by 
the  official  investigations.  The  important  thing  to  the 
engineering  profession  is  that  this  unparalleled  disaster 
will  call  general  attention  to  the  little-understood  matter 
of  vessel  stability  and  its  importance  with  respect  to  the 
public  safety.  It  has  been  hitherto  little  realized  by  the 
public  that  the  safety  of  a  vessel  against  capsizing  may 
depend  not  merely  on  the  correctness  of  its  original  de- 
sign, but  also  on  the  intelligence  and  good  judgment  of 
the  officers  who  operate  it. 

Naval  architects  have-  urged  that  the  stability  require- 
ments of  a  vessel  snould  be  made  a  part  of  its  permanent 
record  and  put  in  charge  of  the  captain,  and  that  ships' 
officers  should  be  made  sufficiently  familiar  with  the 
matter  of  stability  that  their  vessels  may  not  be  loaded  in 
a  dangerous  manner.  The  case  of  the  "Eastland"  is  a 
terrible  example  of  what  may  happen  from  ignorance  of 
stability  requirements  in  absolutely  smooth  water,  ..ith  a 
vessel  tied  to  her  pier.  Moreover,  there  is  good  reason  to 
believe  that  not  a  few  of  the  ships  which  everv  year  sail 
from  port  and  are  never  afterward  heard  from  owe  their 
loss  to  lack  of  stability  and  consequent  capsizing.  The 
terrible  disaster  at  Chicago  will  lead  the  designers  and 
builders  of  deep  draft  vessels  to  appreciate  as  never  before 
the  importance  of  stability  calculations,  and  the  import- 
ance also  of  making  provision  that  a  ship's  original 
stability  shall  not  be  impaired  by  those  in  charge  of  its 
operation. 

Ses'aal    IBoiadl    Issuaes   Oesiiraifele 

Engineers  have  been  foremost  in  calling  attention  to 
the  abstirdity  of  a  city  or  state  borrowing  money  to  pay 
for  a  public  work  by  a  bond  issue  which  will  not  become 
due  until  long  after  the  work  for  which  the  money  is  bor- 
rowed has  been  worn  out  or  has  become  obsolete.  In  the 
New  York  Constitutional  Convention,  amendments  have 
already  been  introduced  which  limit  the  maximum  term 
of  a  bond  issue  by  the  life  of  the  improvement  for  which 
the  bond  issue  pays. 

An  innovation  in  public  finance  of  equal  importance, 
which  has  also  been  brought  before  the  Constitutional 
Convention  in  proposed  amendments,  is  the  substitution, 
in  place  of  the  sinking-fund  plan  of  providing  for  the 
payment  of  bond  issues,  of  the  serial  bond  issue  under 


which  an  installment  of  the  principal  is  paid  olT  each  year. 
Of  course  it  makes  no  difference  in  theory  whether  a  bor- 
rower accumulates  year  by  year  in  a  sinking  fund  the 
amount  which  will  be  sufficient  to  i)ay  the  debt  when  it  is 
due  or  whether  he  takes  the  same  money  each  year  and 
pays  otf  a  fractional  part  of  the  debt;  that  is,  it  makes 
no  difference  if  the  investments  for  the  sinking  fund  and 
the  bond  issue  for  which  it  is  accunmlated  bear  the  same 
rate  of  interest.  Experience  has  shown,  however,  that 
occasionally  sinking  funds  accumulated  for  the  payment  of 
a  bonded  debt  are  not  kept  intact.  Losses  may  occur 
through  unwise  investment;  or  some  sudden  emergency 
or  deadlock  in  legislative  bodies  may  prevent  an  annual 
payment  to  a  sinking  fund  from  being  made. 

The  plan  of  making  a  bond  issue  payable  serially — or,  in 
other  words,  paying  the  debt  on  the  annual  installment 
plan — is  therefore  the  safer  plan  for  the  borrower,  and 
is  safer  for  the  taxpayers  as  well.  There  is  no  possible 
question  in  case  of  a  serial  bond  issue  as  to  the  amount 
of  money  which  nmst  be  raised  each  year  for  debt-paying 
purposes;  and  there  is  much  less  likelihood  that  when  a 
large  bond  issue  matures,  the  taxpayers  of  that  day,  who 
may  be  the  children  or  grandchildren  of  those  who  or- 
iginally created  the  debt,  will  find  that  the  funds  which 
should  have  been  accumulated  to  provide  for  the  payment 
of  the  debt  have  been  frittered  awav. 


The  hotly  debated  question  as  to  the  fairness  of  the  rate 
of  compensation  paid  by  the  Government  to  the  railways 
for  carrying  the  mails  is  now  to  be  tested  in  the  couTts. 
Seven  New  England  railway  companies  brought  suit  in 
the  Court  of  Claims  on  July  17  for  the  payment  by  the 
Government  of  $11,880,000,  which  is  alleged  to  be  the 
sum  by  which  the  amount  received  by  these  railways  for 
mail  transportation  during  the  last  six  years  falls  short 
of  fair  compensation. 

It  is  an  old- saying  that  it  takes  two  to  make  a  bargain. 
The  rates  of  compensation  for  carrying  the  mails,  how- 
ever, have  been  for  years  arbitrarily  fixed  bv  the  postal- 
officials  without  regard  to  the  claims  of  the  railway  com- 
panies. At  present  the  Government  pays  the  railways  for 
transporting  the  mails  on  the  basis  of  the  average  weight 
of  mail  carried,  determining  that  weight  bv  making  tests 
every  four  years.  No  such  tests  have  been  made  on  the 
New  England  railways  since  the  parcel  post  was  estab- 
lished, and  consequently  the  railways  are  carrying  the 
vastly  increased  amount  of  mail  due  to  the  parcel  post 
and  receiving  no  greater  compensation  therefor. 

The  railways  claim  that  the  present  rate  of  compensa- 
tion is  less  than  the  actual  cost  to  them  of  transporting 
mails,  and  that  under  the  Supreme  Court  decision  of 
last  March  in  the  North  Dakota  coal  rate  case  railways 
cannot  be  compelled  to  render  a  service  at  less  than  cost 
and  make  up  the  difference  by  extra  charges  on  other 
classes  of  traffic. 

It  will  readily  be  understood  that  the  contentions  of 
the  railway  companies  in  this  case  are  closely  connected 
with  the  much-discussed  matter  of  the  rate  of  postage 
on  publications  and  also  with  the  general  question  of 
freight  and  passenger  rates,  since  the  railways  maintain 
that  they  are  obliged  to  charge  more  on  other  classes  of 
traffic  than  would  be  the  case  if  their  postal  business  were 
remunerative. 
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Sir — With  reference  to  the  letter  of  E.  R.  Horton,  Jr., 
in  Engineering  Neiva,  June  17,  on  restoring  pavement 
foundations  over  filled-in  trenches,  I  wish  to  bring  to 
the  attention  of  your  readers  the  practice  in  Detroit, 
:\Iich. 


or  excavation  at  least  6  in.  on  each  side,  and  then  properly 
guarded  until  it  is  set.  This  shall  then  be  covered  with  a 
cushion  of  clean,  sharp  sand  not  exceeding  1^^  in.  deep.  The 
Surface  paving  material  shall  be  the  same  as  the  surface  of 
the  street,  the  rules  of  the  department  in  regard  to  new 
pavement  to  be  followed  at  all  times.  When  the  surface  is 
brick  and  new  brick  are  necessary  they  must  be  of  the  same 
size  or  brand  as  those  used  in  the  street.  The  joints  at  the 
edges  of  the  excavation  are  to  be  broken  out  and  the  briclc 
properly  tongued  or  keyed  together.  Whenever  contractors 
are  allowed  to  do  the  repaving  in  street  or  alley  and  are 
The  accompanvillK  sketch  shows  the  method  employed  backfilling  and  concreting  at  the  same  time  there  must  be 
,     f.  1    j_-  •       -r^   J.      -J.      •  Ai  fwo    inspectors   on    the   job.    one    to    supervise    backfilling'    and 

in  restoring  pavement  foundations  m  Detroit  since  the  ^^^^  ^^  supervise  concreting. 

beginning  of  the  present  year.     This  covers  the  relaying  ^^^j^^^  ^j^^^^  ^^^,.^^^^  resjulations  the   Department  of 

of  foundations  where  trenches  have  been  opened  by  any  ^^^^-^  ^^r^^^^  -^^^^^^  ^  ^-^^^^^^  ^^  instructions  to  inspec- 

of  the  public-service  corporations,  plumbers  and  others.  ^^^^  ^^  ^^^^^  ^^^^^  ^j^^^  ^j^^  regulations  are  followed. 

The   following   regulations   explain    the   methods   em- 


ployed : 

All  trenches  and  e.xcavations  shall  be  backfilled  by  such 
means  as  the  Department  of  Public  Works  shall  direct,  de- 
pending upon  the  character  of  the  excavated  material  and  the 
condition  of  the  weather,  and  in  such  a  manner  that  all  ex- 
cavated material  shall  be  replaced  in  the  trench  or  excava- 
tion, without  raising  the  grade  of  the  roadway,  making  allow- 
ance  for  conduits,   pipes,   etc.,    placed   in    the   excavation. 

In  the  downtown  district,  where  the  streets  and  alleys  are 
filled   with  pipes,   conduits  and  underground  construction,   and 
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METHOD  OF  RESTORING  CONCRETE   FOUND.\TION   OF  FILLED-IN 
TRENCHES,  DETROIT,  MICH. 

traffic  is  heavy,  inspectors  must  be  called  when  the  work  of 
excavating  is  commenced,  also  at  all  times  when  excavations 
for  trenches  of  any  length  are  commenced.  On  ordinary  ex- 
cavations, for  connecting  with  the  water  mains,  or  sewers,  or 
repairing  water  mains  or  connections,  the  plumber  or  con- 
tractor must  notify  the  permit  division  when  ready  to  backfill 
the  excavation.  Material  used  for  backfilling  must  be  in 
proper  condition,  all  wet,  soggy  dirt  must  be  removed  from 
the  street  and  replaced  with  dirt  of  the  proper  consistency, 
or  cinders.  Coarse,  lumpy  or  cloddy  earth  must  be  pulverized 
before  being  returned  to  the  trench  or  excavation.  From 
Nov.  15  to  Apr.  15  all  excavations  in  paved  streets  and  alleys 
must  be  filled  with  crushed  stone,  thoroughly  pounded  down. 
All  backfilling  must  be  done  by  thorough,  hard  tamping,  in 
layers  not  exceeding  4  in.  in  depth.  Two  able-bodied  men,  with 
heavy  rammers  or  tamping  irons  to  be  in  the  excavation,  for 
each  shoveler  outside.  Where  tunnels  are  made,  the  filling 
must  be  of  concrete,  consisting  of  1  part  Portland  cement  to 
4  parts  of  sand  and  S  parts  of  broken  stone  or  brick,  sat- 
isfactory to  the  inspector,  and  under  car  tracks  must  be  prop- 
erly keyed  up  with  brick  or  stone  in  addition  to  the  con- 
crete  mixture. 

After  backfilling  is  completed,  the  loose,  broken  stone  must 
be  placed  on  top  and  covered  with  the  surface  material,  and 
left  in  a  safe  condition  satisfactory  to  the  inspector,  and  all 
the  surplus  dirt  removed  from  the  street,  and  the  street  prop- 
erly cleared  up.  No  backfilling  whatever  is  to  be  done  in  the 
roadway  or  between  the  curb  and  lot-line,  except  in  the  pres- 
ence of  the  inspector  from  the  Department  of  Public   Works. 

No  paving  will  be  allowed  on  permit  work  unless  satis- 
factory arrangements  have  been  made  for  supervision  when 
the  permit  is  issued.  When  paving  is  done  by  contractor  or 
corporation  the  trench  shall  be  reinforced  at  the  top  by  a 
.  portland-cement  concrete  foundation,  at  least  8  in.  deep  con- 
sisting of  1  part  cement,  3  parts  clean,  sharp  sand,  and  6 
parts  crushed  slag  or  hard  limestone,  properly  mixed  and 
tamped,  the  concrete  to  extend   over  the  edges  of  the  trench 


George  H.    Fenkell, 
Commissioner  of  Public  Works. 
Detroit,  Mich.,  July  G,  1915. 

Sir — It  has  been  a  rule  in  Kansas  City,  Mo.,  since  1911 
for  the  city  to  repair  all  cuts  made  in  pavements  with 
its  own  forces,  charging  the  party  responsible  for  the  cut 
a  stated  amount  per  square  yard  for  repairs,  and  reliev- 
ing the  contractor  having  the  pavement 
p'l      fnWic/fh      "iider  maintenance   from  any  further 
^  fTiiii'i'iiTittTJiK    maintenance    of    that    portion    of    the 
,  '".    pavement   which   is   actually   repaired. 
'  •^     The  cut  is  made  6  in.  wider  on  all  sides 
than  the  actual  size  of  the  excavation, 
so  that  the  concrete  foundation  which 
is  replaced  will  have  a  bearing  of  at 
least  6   in.   on  undisturbed  soil.     The 
widening   of   the   pavement  cut   is   not   made   until   the 
time  for  repairs.     I  believe  this  has  done  a  great  deal 
toward  eliminating  poorly  repaired  cuts. 

Clark  R.  Mandigo, 
Assistant  City  Engineer. 
Kansas  City,  Mo.,  July  7,  1915. 


Ofer  so"  >f3< 


Sir — I  noticed  in  your  issue  of  May  27,  1915,  an  article 
on  the  success  of  garbage  reduction  in  the  cities  of  Colum- 
bus and  Cleveland,  Ohio. 

While  I  do  not,  of  course,  question  the  facts  submitted 
in  this  article,  or  that  the  plants  have  made  a  profit  from 
the  reduction  of  the  garbage  delivered  to  them,  I  wish  to 
raise  the  question  as  to  whether  or  not  these  plants  are 
successful  from  an  economic  standpoint  as  parts  of  a  gen- 
eral garbage-collection  and  disposal  system.  In  Seattle 
the  cost  of  collecting  garbage — which  includes  not  only 
garbage  proper  but  all  the  ashes,  refuse  and  other  waste 
products  of  the  city,  even  lawn  clippings  being  included — 
is  about  three  times  the  cost  of  disposal  by  the  method 
of  incineration.  If,  now,  it  is  necessary  to  make  one 
collection  of  the  garbage  taken  to  the  reduction  plant  and 
another  separate  collection  of  the  other  forms  of  refuse, 
the  extra  cost  of  such  collection  may  very  easily  over- 
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balaiu'c  any  profit  which  may  be  made  in  the  reduction  of 
liie  garbage  proper.  In  other  words,  the  total  cost  of 
this  method  may  be  more  than  tlie  total  cost  of  other 
methods  in  which  the  cost  of  disposal  alone  shows  a  loss 
instead  of  a  profit,  due  to  the  extra  cost  of  collection  in 
tile  former  method.  It  is,  of  course,  praiseworthy  that 
olHcials  in  charge  of  any  particular  plant  should  seek 
to  operate  it  in  such  a  manner  as  to  give  the  very  best 
|i(issible  results.  Engineers,  however,  are  interested  in 
knowing  not  only  the  resxdts  of  the  operation  of  a  par- 
ticular portion  of  a  plant  but  the  results  of  the  operation 
of  the  plant  as  a  whole. 

1  should  be  glad  to  know  if  there  are  any  data  avail- 
alile  in  these  cities  showing  the  total  cost  of  collecting 
and  disposing  of  all  the  wastes. 

A.    ir.    DlMOf'K, 

City  Engineer. 
Seattle,  Wash.,  June  "S-j,  lOl."). 

Fateimtees''  IR©ysiMae§  JtasSn^edl 

Sir — In  Engineering  News,  June  3,  1915,  p.  1088,  is 
a  letter  signed  "Contractor,"  referring  to  the  contract  for 
a  patented  retaining  wall  let  at  Tiffin,  Ohio,  Apr.  20, 
1915. 

"Contractor"  reasons  badly  in  saying  that  the  patentee 
who  himself  bid  on  his  own  patented  plans  had  an  advan- 
tage (by  reason  of  specifying  63c.  per  cu.yd.  as  royalty) 
over  others  who  bid  on  those  same  plans.  He  had  speci- 
iied  that  amount,  appro.ximately  10  per  cent,  of  the  con- 
tract price,  for  all  bidders  as  his  recompense  for  the  use 
of  his  patent.  In  all  but  one  or  two  states,  court  decisions 
have  held  that  public  lettings  on  patented  devices  are  legal 
and  fair  when  the  amount  of  royalty  is  specified  so  that 
bidders  may  secure  the  right  to  use  the  patent.  In  some 
of  the  states  this  principle  as  established  by  the  courts 
has  been  enacted  into  statutes,  and  it  is  desirable  legis- 
lation for  the  reason  that  so  many  contractors  are  igno- 
rant of  the  principles  underlying  fair  competition  in  pat- 
ented devices  at  public  lettings. 

Assuming  that  all  the  bidders  figure  the  same  cost 
and  profit,  then  the  patentee  would  file  the  same  bid  as 
the  others  if  he  included  the  specified  royalty  for  himself. 
Since  he  can  collect  this  specified  amount  from  the  suc- 
cessful bidder,  he  cannot  reduce  that  amount  in  his  own 
bid.  If  his  bid  proves  to  be  lower  than  the  others  it  is 
because  he  has  cut  his  profits,  not  his  royalty,  for  that 
royalty  is  available  to  him  from  any  other  successful 
bidder.  And  the  patentee  is  thus  on  an  equality  with  all 
other  bidders.  This  principle  applies  regardless  of  how 
worthless  the  patent  may  be  or  how  high  the  specified 
royalty,  for  how  can  the  patentee  cut  his  royalty  in  his 
own  bid  when  that  very  amount  is  tendered  him  by  his 
competitors?  And  if  he  could  have  deducted  any  part 
of  the  63c.  specified,  who  but  the  taxpayers  would  be  the 
immediate  benefactors?  What  the  patentee  did  at  Tiffin 
was  merely  to  comply  with  court  decisions. 

Contractors  and  civil  engineers  very  generally  refuse 
to  recognize  the  merits  of  the  patent  system.  This  is  the 
more  surprising  because  patents  have  much  to  do  with 
our  industrial  progress,  and  so  have  contractors  and  engi- 
neers. In  fact,  industrial  progress  has  been  so  extended 
by  science  that  today  the  only  man  that  can  hope  suc- 
cessfully to  invent  is  the  scientist.  Hence,  logically,  the 
civil  engineer  should  be  the  inventor  of  todav.    But  he  is 


not;  and  instead  of  blaming  himself  he  excuses  his  own 
barrenness  by  charging  the  Patent  OfTice  with  carelessness, 
a  charge  whirU  is  often  heard  liiit  has  never  yet  been  sub- 
stantiated except  by  a  few  excejUions,  whose  prominence 
is  a  good  indication  that  carefulness  is  the  rule. 

"Contractor's"  article  contains  another  striking  illus- 
tration of  the  harm  that  is  done  the  community  by  the 
attitude  of  contractors  and  civil  engineers  toward  patents. 
The  ]iatcntee  (jiu)ted  the  city  $1200  for  the  use  of  his  pat- 
ented device.  This  was  refused.  Then  a  royalty  of  63c. 
per  cu.yd.  was  specified  to  be  included  in  the  bid.^  The 
4100  cu.yd.  contained  in  the  wall  thus  cost  the  city  $2583, 
unless  the  contractor  took  chances  on  litigation,  which  he 
would  hardly  do,  for  this  patent  is  held  valid  in  that 
circuit.  Xotwithstanding  this  added  royalty,  the  patented 
wall  was  bid  one-third  lower  than  the  plain  wall,  with 
a  saving  of  $15,000  to  the  city.  Why  did  the  city  refuse 
to  pay  $1200  and  then  pay  $2583  instead  for  what  was 
so  obviously  of  advantage?  Probably  because  of  criti- 
cisms aroused  by  contractors  and  engineers,  of  which  the 
contribution  to  your  journal  by  "Contractor"  is  an  excel- 
lent example.  Thus  the  continual  "knocking"  that  is 
done  against  engineering  patents  not  only  is  an  obstruc- 
tion to  progress  in  the  arts  but  also  increases  taxes. 

Daniel  B.  Lctex. 

Indianapolis,  July  10,  1915. 


New  York  Standard  Gate  Valves — ^In  "Engineering  News," 
May  27,  1915,  p.  lOlS,  in  an  article  on  the  standard  water- 
works valves  of  New  York  City,  the  price  of  a  16-in.  valve 
was  included,  although  a  16-in.  valve  is  not  one  of  the  five 
standard  sizes  now  in  use.  It  was  an  oversight  to  include 
this  in  the  list  as  it  naturally  raises  the  question  of  the  city 
using  other  than  the  standard  sizes,  although  the  article 
states  specifically  that  it  does  not.  W.  W.  Brush,  Deputy 
Chief  Engineer  of  the  Department  of  Water  Supply,  Gas 
and  Electricity,  states  that  the  price  for  a  16-in.  valve  was 
quoted,  as  the  department  had  purchased  a  few  of  these  valves 
to  be  set  on  existing  16-in.  lines  where  the  conditions  did  not 
make  it  advisable  to  use  the  standard  12-in.  valve.  No  price 
is  given  for  4S-in.  valves  as  no  valves  have  been  purchased 
under  the  department  design  of  this  size.  The  price  of  the 
4S-in.  valve  of  the  department  design  is  problematical,  due 
to  the  high  cost  of  the  pattern  that  would  have  to  be  charged 
if  such  a  valve  were  now  to  be  purchased.  If  a  number  of 
these  valves  were  to  be  used  so  that  the  pattern  cost  would  be 
negligible  an  approximate  estimate  of  cost  is  $1200  each. 

Oiled  Road.s  Destructive  of  Fisii  Life — Near  Southampton. 
L.  I.,  there  is  a  large  fresh-water  lake,  separated  from  the 
ocean  by  sand  dunes  and  fed  by  springs  and  surface  water. 
The  lake  is  about  a  mile  long  and  in  some  places  half  a  mile 
in  width.  It  was  formerly  well  stocked  with  fish.  The  wa- 
ter draining  from  the  oiled  roads  in  the  vicinity,  however,  has 
killed  all  the  fish  and  the  question  has  arisen  how  this  de- 
struction of  fish  life  may  be  prevented  so  that  the  lake  may 
be  restocked.  It  is  estimated  that  there  are  at  least  ten 
miles  of  oiled  roads,  the  drainage  from  which  sooner  or  later 
reaches  the  lake.  It  has  been  , proposed  to  build  a  large 
concrete  tank  in  which  the  grit  and  sediment  washed  from 
the  roadways  would  settle  and  could  be  removed  at  intervals, 
while  the  oil  would  rise  to  the  surface  and  could  be  drawn  off. 
The  question  is  whether  water  drawn  from  between  the  top 
and  bottom  and  discharged  into  the  lake  would  be  free  of 
matter  injurious  to  fish.  It  is  thought  possible  that  some  of 
the  tarry  acids  washed  from  the  roads  are  soluble  in  water 
and  that  this  plan  therefore  might  not  be  successful.  The 
engineer  in  charge  of  the  work,  A.  L.  Stevenson,  101  Park 
Ave,.  Southampton,  L.  I.,  would  be  glad  of  information  from 
any  engineer  having  had  charge  of  similar  work. 

'This  is  not  precisely  correct.  The  city  notified  prospective 
bidders  that  they  would  have  to  protect  the  city  against  pat- 
ent claims.  A  patentee  of  a  retaining  wall  then  announced 
that  he  would  charge  63c.  per  cu.yd.  for  all  concrete  put  in  on 
the  proposed  design. — Editor. 
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SYXOrSIS — This  great  bridge,  noiv  under  con- 
strucfion,  is  notable  for  the  use  of  silicon  steel  and 
for  having  the  largest  plain  truss  span  ever  built 
(723  ft.).  It  is  a  double-track  bridge,  designed 
for  exceptionally  heavy  live  loads.  The  article  out- 
lines the  requirements  of  the  steel  and  the  loading. 


The  new  Ohio  River  bridge  at  Metropolis,  111.,  now 
under  construction  by  tlie  Chicago,  Burlington  &  Quincy 
E.R.,  will  have  as  three  special  features :  The  longest  fixed 
truss  span  yet  built,  72-2  ft.  11  in.  c.  to  c.  of  piers  (with 
four  others" of  about  556  ft.)  ;  the  use  of  silicon  steel  for 
the  truss  members ;  and  provision  for  very  heavy  loading. 
A  seneral  drawing  and  description  of  the  bridge  were 
given  in  Engineering  Neivs,  July  30,  1911:,  and  the  draw- 
ing is  reproduced  herewith.  Preliminary  work  was 
started  about  that  time,  but  was  stopped  very  soon  after, 
owing  to  financial  conditions  resulting  from  the  war  in 
Europe.     The  railway  connections  are  nearly  completed. 


The  river  piers  will  be  of  reinforced  concrete,  sunk 
by  the  pneumatic  process  to  about  85  ft.  below  high  water, 
and  resting  in  a  deep  bed  of  gravel.  Concrete  piles  will 
be  used  under  the  footings  of  the  viaduct  approaches  in 
some  cases,  while  in  others  these  foundations  will  be  on 
a  bed  of  cemented  gravel. 

Character  of  the  Steel  Used 

In  the  trusses,  all  main  members  except  the  eye-bars 
will  be  of  silicon  steel,  the  eye-bars  and  pins  of  nickel 
steel  and  all  other  material  (including  lacing)  of  medium 
steel.  The  material  in  the  deck  plate-girders  and  towers 
of  the  viaduct  approaches  will  be  of  medium  steel.  This 
is  the  first  use  of  silicon  steel  for  heavy  bridge  work  in 
this  country.  The  purpose  of  using  it  is  to  combine  high 
strength  with  a  low  increase  of  weight,  in  view  of  the 
high  loading  which  the  bridge  is  designed  to  carry.  The 
cost  is  not  very  much  in  excess  of  that  of  medium  steel 
and  less  than  for  nickel  steel.  It  requires  rather  more 
care  in  the  mills  and  the  shops  and  will  be  rather  slower 
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CHICAGO    BURLINGTON   &    QUINCT   R.R.   BRIDGE   OVER   THE   OHIO 

C.    H.    Cartlidge,   Chief   Engineer; 


however,  and  a  car  ferry  is  being  established  across  the 
river.  In  June,  1915,  it  was  decided  to  proceed  with  the 
bridge,  and  work  is  now  in  progress  on  the  pier  founda- 
tions and  the  fabrication  of  the  steel. 

The  bridge  was  designed  by  C.  H.  Cartlidge,  Bridge 
Engineer  of  the  Chicago,  Burlington  &  Quincy  R.R.  (and 
Chief  Engineer  of  the  auxiliary  Paducah  &  Illinois  E.R., 
-which  is  building  the  bridge  and  its  connections).  All 
detail  drawings  were  prepared  in  the  Bridge  Department, 
these  being  submitted  for  the  approval  of  Ralph  Modjeski, 
consulting  engineer  for  the  bridge.  The  Union  Bridge  & 
Construction  Co.,  of  Kansas  City,  Mo.,  has  the  contract 
for  the  substructure.  The  American  Bridge  Co.  has  the 
contract  for  the  fabrication  and  erection  of  the  super- 
structure, and  is  building  the  steelwork  at  its  shops  at 
<jary,  Ind. 

The  structural  design  of  the  main  trusses  is  very  heavy. 
The  top  chords  and  end  posts  are  of  H-section,  with  two 
built-up  channels  for  the  sides  and  a  continuous  dia- 
phragm. The  top  and  ])ottom  lacing  is  of  angles  and  bars 
respectively.  Some  of  the  plates  will  have  a  thickness  as 
great  as  1%  in-  The  largest  pins  are  15-in.  diameter. 
The  top  chords  are  riveted  throughout,  and  very  large 
gussets  are  used. 

An  ordinary  open-floor  deck  will  be  used  on  the  truss 
spans,  while  the  approach  viaduct  will  have  a  solid  deck 
of  reinforeed-concrete  slabs  for  ballasted  track. 


for  drilling.     All  the  material  will  be  openhearth  steel. 

All  rivet  holes  in  silicon  steel  (which  will  be  %  to  IV2 
in.  thick)  will  be  drilled  from  the  solid  to  •j'f  in-  excess 
diameter,  and  this  will  apply  also  to  medium  structural 
steel  1  in.  thick  and  upward.  Eor  medium  steel  less  than 
1  in.  thick  the  holes  will  be  siibpunched  and  reamed.  Any 
sheared  plates  or  shapes  in  the  trusses  will  have  the  edges 
planed  or  faced. 

The  rivet  steel  is  similar  in  composition  to  the  struc- 
tural steel  except  that  its  sulphur  limit  is  0.04%  and 
its  maximum  ultimate  strength  is  55,000  lb.  with  a  yield 
point  55%  of  this.  In  unit  stress  the  shear  and  bearing 
are  11,200  and  19.000  lb.  respectively  for  shop  rivets,  and 
9400  and  16,000  lb.  for  field  rivets. 

The  nickel-steel  eye-bars  tested  to  destruction  must 
show  a  minimum  of  80,000  lb.  ultimate  tensile  strength 
and  48,000  lb.  yield  point  by  drop  of  beam,  also  10% 
elongation  in  18  ft.,  with  35%  reduction  in  area  and  a 
silky  fracture.  Full-sized  material  for  these  eye-bars, 
1  in.  thick  and  over,  must  bend  cold  180°  around  a  pin^ 
three  times  the  thickness  of  the  bar,  without  a  sign  of 
fracture. 

The  requirements  for  the  three  grades  of  steel  are  given 
in  the  accompanying  table,  and  in  regard  to  the  chemical 
requirements  it  is  specified  that  the  material  must  be  uni- 
form or  of  approximately  the  same  composition  through- 
out. 
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CHARACTER    OF   STEEL   FOR   THE   OHIO   RIVER   BRIDGE 
OP  THE  CHICAGO,  BURLINGTON  &   QUINCY  R.R. 

Structural       Nickel  Silicon 

Steel  Steel  Steel 

riiosphorus,   max.    (bll^5ic) 0.0".%  0.04%  0.04',;, 

Phosphorus,     max.     (add) O.OS'");,  0.05%  0.06% 

Sulphur,     max O.O.'i'.X  0.04%  0  05'/o 

Nickel,     min 3  ■'5% 

Carbon,    max 0.4.';%  0.40% 

ManKanese.     max 0.80%  100% 

ManKanese,   min 0.50% 

Silicon,    min 0*25% 

Ult.    strength,    min 55,000  95,666  SoiooO 

Ult.    strength,    max 65,000  110,000  95,000 

Yield     point 30,000  55,000  45,000 

„,  1,500,000        1,500,000        1,600,000 

Elongation   in   8   in.* 

Ult.  Ult.  Ult. 

Reduction  of  area,  min.t 40%  25%.  35% 

Fracture    desired     silky  silky  silky 

Cold  bend    f  •'54 -in.    thick Hat  d  =  2t         d  =  t 

without   J  »4   to  IVi   in d  ^  t  d  =  3t        d  =  1  w.t 

fracture  L  over     I'/jin d  =  li^t        d  =  3t        d=r2iit 

•Elongation  in  8  in. — For  silicon  and  nickel  steel  a  deduc- 
tion of  1%  will  be  allowed  from  the  specified  elongation  per- 
centage for  each  increase  of  H  in.  (or  fraction  thereof)  In 
thickness  above  1  in.,  but  the  elongation  must  not  be  less 
than  14%.  In  structural  steel,  a  similar  deduction  will  be 
allowed  for  a  similar  increase  in  thickness  above  %  in  tRe- 
duction  of  Area — For  material  :}4  in.  and  less  in  thickness  a 
reduction  of  1%  will  be  allowed  for  each  increase  of  %  in. 
above  %  in.,  with  a  minimum  allowable  reduction  of  24%  for 
silicon  steel. 

Load  and  Stijkss  IlF.Qrii!i:Mi:xTs 

The  very  liigh  liye  load  for  wliicli  the  hridge  is  designed 

i."!  a  striking  feature.     The  liye  load  assumed  for  the  t-russ 

design  is  as  follows:  On  the  near  track,  two  engines  of  the 

2:8:0  class  of  Cooper's  E-90  loading,  followed  hy  a  train 


solid  coal  trains  on  the  Chicago,  Burlington  &  Quincy 
U.ll.  do  not  run  higher  than  4000  lb.  per  ft.  of  track, 
and  with  merchandise  freight  in  .solid  trains  it  is  only 
about  30i)0  11).  per  ft.  of  track. 

The  dead  load  of  track  and  deck  is  taken  at  .500  lii. 
per  ft.  of  each  track  for  the  truss  spans  (with  open  floor 
con.structioii),  and  3350  lb.  per  ft.  of  each  track  for  the 
ballasted  concrete  deck  on  the  ajiproaches. 

Iin])act  is  ])royided  for  in  the  trusses  by  adding  10% 
to  the  liye-load  stress  in  all  members,  except  that  for 
floor  hangers  and  subdiagonals  50%  of  the  live  load  for 
one  track  is  to  be  added  on  the  near  track.  The  10% 
adtlition  is  increased  to  20%  for  the  246-ft.  deck-truss 
and  300-ft.  through-truss  spans.  For  impact  on  the 
approaches  22,500  lb.  is  added  to  each  of  the  four  drivers 
on  one  rail  of  e^ich  track  for  the  engine  which  will  cause 
the  greatest  stress. 

Wind  load  on  the  trusses  is  taken  at  30  ]!).  per  sq.ft.  of 
area  of  train  and  floor  in  elevation,  for  20  ft.  in  height; 
also  the  same  load  for  the  area  of  truss  members  of  two 
trusses  not  covered  by  this  height.  All  are  treated  as 
moving  loads.  For  the  top  laterals  on  through  spans  and 
the  bottom  laterals  on  the  deck  span,  the  wind  load  is 
taken  at  50  lb.  ]ier  sq.ft.  on  the  e.xposed  area  of  truss  mem- 
bers for  two  trusses.    This  also  is  treated  as  moving  load. 
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load  of  7500  lb.  per  ft.  of  track;  on  the  far  track,  the 
train  load  only.  For  hangers  and  subdiagonals,  however, 
two  engines  are  assumed  for  each  track.  For  the  ap- 
proaches the  a-ssumed  live  load  for  each  track  consists  of 
two  Cooper's  E-90  engines  followed  bv  the  train  load 
mentioned. 

It  was  the  engineer's  opinion  that  the  bridge  should  be 
designed  and  built  for  the  ultimate  probable  load.  The 
reason  was  that,  with  spans  of  varying  lengths  and  with 
loads  nearly  equal  to  (or  perhaps  a  little  above)  the 
present  existing  equipment,  the  resultant  design  would 
not  provide  the  same  percentage  of  strength  after  the 
loads  should  have  reached  the  maximum  allowable.  This 
is  due,  of  course,  to  the  fact  that  the  dead  load  of  a  long 
span  is  a  much  larger  proportion  of  the  total  load  on 
that  span  than  it  is  of  the  total  load  on  a  shorter  span. 
By  proportioning  the  spans  for  the  ultimate  probable 
load  a  uniform  relation  between  the  dead  and  live  loads 
is  maintained,  and  when  the  loads  for  which  the  bridge 
is  designed  are  finally  realized  the  spans  will  be  stressed 
throughout  to  the  amounts  decided  upon  in  designing. 

This  applies  particularly  to  the  engines,  and  it  was  con- 
sidered that  45-ton  axle  loads  might  reasonably  be  re- 
garded as  a  maximum.  For  the  train  load,  however,  the 
same  figure  was  used  as  for  previous  large  bridges,  since 
there  is  little  indication  of  increase  in  weight  per  foot  of 
track,  in  spite  of  heavier  car  loads  and  axle  loads.     Thus 


For  the  approaches  the  viaduct  towers  are  designed  for 
a  wind  load  of  50  lb.  per  sq.ft.  on  U/o  times  thevertical 
projection  of  the  structure  unloaded ;  or  30  lb.  on  the 
same  surface  plus  400  lb.  per  lin.ft.  of  structure  applied 
7  ft.  above  the  rail  for  a.ssumed  wind  force  on  a  train 
when  the  structure  is  either  fully  loaded  or  loaded  on 
either  track  with  empty  cars  assumed  to  weigh  1200  lb. 
per  lin.ft.,  whichever  gives  the  larger  strain. 

The  traction,  or  longitudinal  force,  is  provided  for  in 
the  viaduct  towers  by  an  allowance  for  a  longitudinal 
force  of  20%  of  the  live  load  applied  at  the  top  of  the  rail, 
on  one  track  only.  Only  a  short  section  of  the  land  end 
of  one  approach  is  on  a  curve,  but  the  specifications  pro- 
vide an  allowance  for  centrifugal  force  of  the  live  load 
applied  at  the  top  of  the  high  rail.  This  force  is  consid- 
ered as  live  load  and  is  derived  from  the  formula  60  — 
21/2  D,  in  which  60  is  the  speed  in  miles  per  hour  and  D 
the  degree  of  curve. 

The  following  unit  stresses  arc  allowed  for  the  total 
dead  load,  live  load  and  wind  load: 

Silicon       Medium  Nickel 

Steel            Steel  Steel 

Tension    and    compression* 30,000          20,000  35  OOOt 

Tension   and   compression   for   wind      30,000          24.000  35000 

Shear,     webs ii  200 

Shear,    pins .' .  .  .  20,666 

Bearing,    pins 30.000          20,000  35  000 

Bending,  plates  and  shapes 30,000  20  000 

Bending,   pins ..'...  3'5',666 

♦Compression  as  reduced  by  Gordon  s  formula.  tTension 
only  for  nickel  steel   (eye-bars). 
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For  niombprs  having  alternate  stress,  the  gross  and  net 
sections  required  for  compression  and  tension  stresses  re- 
spectively are  determined  and  half  the  smaller  section  is 
added  to  the  larger  section.  The  net  sections  and  gross 
sections  are  used  where  tension  and  compression  respec- 
tively are  the  governing  stresses.  Pin  plates  are  propor- 
tioned for  the  sum  of  both  stresses,  except  where  governed 
by  the  section  required  at  pin  holes.  Members  subject  to 
both  axial  and  bonding  stresses  are  so  proportioned  that 
the  combined  fiber  stresses  will  not  exceed  the  allowed 
axial  stress. 


)as-jp®ssi.l   Fr®]p©©nta(Dims 


The  City  Engineer  of  San  Francisco,  M.  M.  O'Shaugh- 
nessy,  made  a  report  to  the  Board  of  Supervisors  of  the 
city,  on  July  2,  summarizing  various  propositions  which 
have  been  made  to  the  city  for  the  disposal  of  its  garbage 
and  refuse.  E.  G.  Borden  offered  to  erect,  at  his  own 
cost,  a  oO-ton  experimental  hydro-incinerator  under  the 
Heslewood  patents.  The  incinerator  may  be  briefly  de- 
scribed as  a  modified  gas  producer.  Mr.  Borden  claimed 
that  the  plant  would  produce  low-grade  fuel  gas  and 
clinker,  both  salable  articles,  and  estimated  the  cost  of  a 
50-ton  plant  at  $8650.  After  the  plant's  success  had  been 
demonstrated  he  would  sell  it  to  the  city  at  cost,  the  city 
to  pay  in  addition  $50,000  for  the  use  of  the  patents  cov- 
ering its  construction,  with  the  right  to  erect  such  addi- 
tional plants  as  it  might  require. 

Collins  &  Pellett  offered  to  install  garbage  incinerators 
with  a  capacity  of  512  tons  per  day  of  24  hr.  for  $340,000, 
guaranteeing  them  to  be  odorless  and  practically  smoke- 
less. 

Fred  T.  Smith  offered  to  reconstruct  the  old  Thackeray 
incinerator  plant  belonging  to  the  city  for  $255,000,  so 
that  it  would  have  a  capacity  of  720  tons  per  day  of  16  hr. 
As  an  alternate  proposition  he  would  rebuild  the  plant 
for  $85,000  and  operate  it  for  ten  years  for  60c.  per  ton 
of  garbage  delivered,  the  city  to  guarantee  an  average  of 
500  tons  or  more  per  day.  He  also  offered  to  construct 
d  new  plant  of  720  tons'  capacity  per  day  of  16  hr.  for 
$510,000,  or  for  $175,000  with  a  ten-year  operating  con- 
tract. This  proposition  was  accompanied  by  detailed 
specifications  as  to  the  operation  of  the  incinerator  with- 
out dust,  smoke,  odor  or  other  nuisance. 

T.  J.  Lacey,  of  San  Antonio,  Tex.,  offered  a  scheme  for 
utilizing  garbage  in  the  manufacture  of  fuel  briquettes. 
J.  E.  Briggs  offered  the  De  Carie  incinerator.  H.  B. 
Harris,  of  Nashville,  Tenn.,  offered  a  garbage  incinerator 
of  his  own  design.  Charles  Turner,  Vice-President  and 
General  Manager  of  the  San  Francisco  Disposal  Co., 
proposed  a  separate  collection  of  garbage  and  refuse,  the 
latter  to  be  disposed  of  in  the  Islais  Creek  incinerator 
and  the  former  to  be  treated  by  the  reduction  method  in  a 
plant  that  his  company  has  built  and  would  enlarge  to 
provide  sufficient  capacity  for  the  city.  J.  M.  Hirsch, 
of  Chicago,  offered  a  chemical  treatment  for  garbage 
claimed  to  produce  valuable  byproducts. 

Richard  Schmidt  asked  for  a  35-year  franchise  to  dis- 
pose of  all  the  garbage,  refuse  and  waste  matter  collected 
in  the  city  by  dumping  it  on  waste  land  and  covering  it 
with  layers  of  earth,  at  a  price  of  60c.  per  ton  delivered, 
including  that  delivered  by  private  scavengers  as  well  as 
by  the  city.     For  such  a  franchise  he  offered  to  pay  to 


the  city  tlie  sum  of  3c.  per  ton  during  the    first  year  of 
operation  and  4c.  per  ton  thereafter. 

Mr.  O'Shaughnessy  has  investigated  the  method  of 
garbage  disposal  proposed  by  Mr.  Schmidt,  which  is  in 
use  at  Seattle,  Wash.,  and  submitted  statements  from  the 
President  of  the  Board  of  Health,  the  City  Engineer  and 
the  head  of  the  refuse-disposal  department  of  Seattle, 
expressing  satisfaction  with  this  ?uethod  as  used  in  that 
city.  Mr.  O'Shaughnessy  recommended  that  before  enter- 
ing into  any  negotiations  for  the  disposal  of  San  Fran- 
cisco refuse  by  incineration  or  reduction,  a  thorough  trial 
should  be  made  of  the  method  proposed  by  Mr.  Schmidt. 

Wsitbeir  FoUUxiatlnoim  EimjOHimecdl  ^t 

The  Supreme  Court  of  New  York  issued  an  injunction 
on  July  5  restraining  the  City  of  Niagara  Falls  from  dis- 
charging the  effluent  of  the  municipal  water-works  filter 
plant  in  such  a  manner  as  to  pollute  the  water  taken 
from  the  Niagara  Eiver  by  the  Western  New  York  Wa- 
ter Co.  The  city  and  the  company  are  competitors  in 
furnishing  water  to  the  people  of  Niagara  Falls.  The 
municipal  water-works,  located  about  two  miles  above 
the  city,  takes  water  from  the  river  through  an  intake 
extending  some  2000  ft.  beyond  the  shore,  carrying  it  to  a 
filter  plant  built  in  1912.  There  is  discharged  into  the 
river  from  this  filter  plant  annually  about  550  tons  of 
suspended  matter  from  the  sedimentation  basins,  an 
equal  amount  of  solids  in  efiliTents  from  the  filter  beds, 
and  about  300  tons  of  chemicals  iised  in  treating  the 
water  at  the  filtration  plant. 

Aboiat  two  miles  down  the  river  from  this  municipal 
water-works  filter  plant  is  the  intake  of  the  Niagara  Falls 
Power  Co.,  from  which  the  Western  New  York  Water 
Co.  draws  its  supply  for  domestic  iise.  The  water  com- 
pany claimed  that  the  discharge  from  the  municipal 
filter  plant  above  materially  increased  the  amount  of  sus- 
pended matter  in  its  water  supply,  as  well  as  the  per- 
centage of  bacteria,  thereby  subjecting  the  company  to 
greater  expense  in  filtering  the  supply  before  delivering 
it  to  consumers.  The  river,  however,  carries  a  large 
amount  of  pollution"  anyway,  and  the  attorneys  for  the 
city  contended  that,  this  being  the  case,  it  was  imma- 
terial that  the  effluent  from  the  municipal  filter  beds 
was  discharged  into  the  river.  The  attorneys  for  the 
company,  however,  showed  that  there  was  a  trunk  sewer 
near  the  municipal  filtration  plant  into  which  the  efflu- 
ent from  that  plant  could  be  discharged  as  conveniently 
as  into  the  river,  and  with  little  more  expense,  and  which 
would  deliver  the  effluent  below  the  falls. 

Under  these  conditions  the  court  decided  that  it  was 
reasonable  to  require  the  city  to  discharge  the  efflu- 
ent from  its  filtration  plant  into  the  sewer  instead  of 
into  the  river  itself.  Issuance  of  the  injunction  was 
delayed  for  six  months  to  give  the  city  time  to  make 
this  change.  The  case  was  notable  for  the  conflicting 
evidence  of  the  chemists  testifying  on  opposite  sides  of 
the  case.  The  court  decided  in  favor  of  the  testimony 
presented  by  the  plaintiff  on  the  ground  that  the  tests 
made  by  its  chemists  were  the  more  reliable,  in  that  they 
tested  the  acidity  of  the  gelatine  used  in  their  examina- 
tions. The  experts  for  the  plaintiff  were  H.  F.  Huy,  of 
Buft'alo,  and  James  M.  Caird  and  F.  J.  Longley,  of  Troy. 
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A  two-mile  automobile  speedway  or  racetrack  GO  ft. 
wide,  with  a  6-in.  concrete  pavement,  is  nnder  construc- 
tion near  Fort  Snclling,  in  the  southwestern  part  of 
St.  Paul,  Minn.  Races  are  scheduled  i'or  Sept.  -1,  and 
every  effort  is  being  made  to  rush  the  work. 

A  sketch  plan  of  the  track  is  shown  in  Fig.  1.  It  con- 
sists essentially  of  two  short  tangents  (549.6  ft.)  and  two 
circular  arcs  of  1245.89  ft.  radius,  each  3130.4  ft.  long 
and  each  connected  to  the  tangents  by  easement  spirals 

Tunne/~n  y~0^  I ^  ' ;  v-Tunnel 


TunCfU^ 


U.-rg/.^g'-'A  V-791.69'--^ 

FIG.    1.      SKETCH    PLAN    OP    TWIN    CITIES    MOTOR 
SPEEDWAY 

800  ft.  long.     The  track  proper  is  60  ft.  wide,  but  in 
front  of  the  grandstands  the  width  is  80  ft. 

The  curves  are  banked  by  an  earth  fill  13  ft.  high.  The 
concrete  pavement  on  the  higher  half  of  the  fill  is  rein- 
forced. Fig.  2  is  a  cross-section  on  the  800-ft.  easement 
curve,  and  the  accompanying  table  gives  the  elevations 
of  the  four  governing  points  on  the  spiral  cross-sections. 


PIG.    2.      CROSS-SECTION   ON   CURVES 

The  inner  edge  of  the  track  is  a  level  around  the  entire 
circuit. 

The  original  surface  was  fairly  level,  of  a  sandy  soil. 
The  fills  are  made  in  2-ft.  layers  thoroughly  rolled  damp 
with  a  10-ton  roller.     As  an  additional  safeguard  against 

TABLE   SHOWING   ELEVATIONS  AT   THE  VARIOUS 
STATIONS   ON   SPIRAL 


Station 

0-Ft.  Point 

20-Ft.  Poin 

t   40-Pt.  Point 

60-Pt.  Poi 

ir,  to  15 

99.0 

101.33 

105.67 

112.00 

Ifi  anil  37 

99.0 

101.11 

105.00 

110.67 

17  and  36 

99,0 

ino.S9 

104.33 

109.33 

IS  and  35 

99.0 

100. fi7 

103.67 

lOS.OO 

19  and  34 

99.0 

100.44 

103.00 

106.67 

20  and  33 

99.0 

100.22 

102.33 

105.33 

21  and  32 

99.0 

100.00 

101.67 

104.00 

22  and  31 

99.0 

99.77 

101.00 

102.67 

23  and  30 

99.0 

99.5.5 

100.33 

101.33 

24  to  29 

99.0 

99.33 

99.67 

100.00 

38  to  3S 

99.0 

101.33 

1C5.67 

112.00 
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settlement,  the  greater  part  of  the  pavement  slab  on  the 
fill  is  reinforced,  as  noted. 

The  concrete  pavement  is  being  constructed  with  regu- 
lation pavement  type  of  portable  concrete  mixers.  Ex- 
pansion joints  are  placed  every  50  ft.  diagonally  across 
the  track  (at  30  deg.  to  the  inner  and  outer  edges).  A 
continuous  longitudinal  joint  extends  through  the  length 
of  the  pavement.  Concrete  tunnels  60  ft.  wide  will  give 
access  to  the  interior  of  the  speedway  area. 


This  track  is  being  built  hy  the  Twin  City  Motor 
Speedway  Co.,  for  which  0.  li.  Case  is  chief  engineer. 
Barnard  &  Frederick,  of  Minneapolis,  are  contractors  for 
the  189,000  cu.yd.  of  earthwork.  lianlon  &  Akes,  Sioux 
City,  are  contractors  for  the  concrete,  and  J.  F.  Sperry, 
St.  T'aul,  is  contractor  for  the  reinforced-concrete  grand- 
stands, which  are  designed  to  seat  75,000  spectators. 


s  nsa 


A  comprehensive  review  of  methods  which  have  been 
employed  to  repair  cracked  elements  of  reinforced-con- 
crete structures  was  given  some  time  ago  hy  Prof.  S. 
Miiller  before  the  Deutsche  Beton  A'ereiu.  His  account 
was  based  on  extensive  experience  in  carrying  out  such 
repair  or  reinforcement,  chiefly  of  floor  slabs  and  beams. 

The  defects  in  question  include  weakness  of  the  slab 
due  to  inadequate  thickness  for  proper  service  as  com- 
pression clement  of  the  T-beam;  separation  of  slab  from 
beam ;  and  diagonal  or  horizontal  cracking  of  the  beam 
web.  Vertical  cracking,  which  sometimes  occurs,  is  due 
to  shrinkage  and  is  not  considered  dangerous. 

Beams 

In  the  earliest  repair  jobs  on  defective  beams  the  plan 
adopted  was  to  strengthen  the  floor  by  adding  supplemen- 
tary beams  or  by  setting  a  column  under  the  middle  of 
the  weak  beam.  In  some  cases  a  pair  of  I-beams  has  been 
placed  alongside  the  w'eak  concrete  beam;  but  this  is  gen- 
erally uneconomical,  because  the  uncertainty  of  the  load 
distribution  makes  it  necessary  to  proportion  the  steel 
beams  to  take  the  entire  load.  Diagonal  cracking,  indi- 
cating a  deficiency  of  shear  reinforcement,  has  been  re- 
paired by  placing  vertical  or  inclined  steel  stirrups  around 
the  w-eb  of  the  beam  and  screwing  them  up  tight.  This 
method  did  not  always  prove  satisfactory,  however,  espe- 
cially in  structures  subject  to  vibration.  The  best  method 
of  repair  yet  developed  is  to  place  cramps  over  the  crack, 
doweled  into  the  sound  concrete  on  both  sides,  and  incase 
them  in  a  shell  of  concrete,  for  which  space  may  be  made 
by  chipping  off  the  original  concrete  for  a  depth  of  an 
inch  or  so. 

Slabs 

Where  a  slab  requires  to  be  reinforeecl,  to  provide 
additional  compression  area  for  T-beam  action,  a  good 
bond  of  the  new  top  layer  has  generally  been  obtained. 
Thorough  cleaning  of  the  surface  is  first  necessary,  fol- 
lowed by  roughening  the  old  concrete  by  picking  or  other- 
vise;  after  wetting  the  surface,  a  3-in.  layer  of  concrete 
well  reinforced  by  a  strong  mesh  is  placed.  The  mesh 
should  be  tied  to  the  reinforcement  of  the  old  concrete  by 
steel-tie  members. 

Where  slab'  and  beam  have  separated  the  scheme  has 
been  employed  of  adding  such  a  reinforced  upper  laver  on 
top  of  the  slab  and  tying  this  down  through  holes  in  the 
slab  to  cross-bars  passed  through  holes  in  the  stem  of  the 
beam. 

It  has  been  found  that  painstaking  work  is  necessarv 
for  success  in  repairing  reinforced-concrete  structures. 
With  care,  however,  the  patches  or  new  elements  can  be 
made  structurally  integral  with  the  old  parts.  Satisfac- 
tory appearance  can  be  secured.  In  the  best  work  the 
patches  are  practically  invisible. 
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The  Puhlie  Utilities  Commission  of  the  cit_v  and  county 
of  Denver,  Colo,  on  July  19  entered  into  a  contract  with 
Van  Sant-Houghton  Co.,  engineers  and  contractors  of 
Denver  and  San  Francisco,  for  making  surveys,  plans, 
specifications,  and  a  detailed  report  preliminary  to  asking 
for  bids  on  the  construction  of  a  complete  new  water- 
■works  plant  for  the  city.  All  questions  relating  to  water- 
siipplv,  location,  cost,  etc.,  will  he  considered.  The  work 
will  commence  at  once  and  will  require  several  months 
for  completion. 


Testes  E 


inigain\®©i?aEa| 


[CoxxraiiUTEi)] 

A  few  brief  notes  on  the  earthquake  of  June  22,  191.3, 
in  the  Imperial  Valley,  California  and  Mexico,  were  given 
in  Engineering  News,  July  1,  p.  46.  A  more  detailed  ex- 
amination has  now  been  made  than  was  then  possible  and 
shows  that  the  early  reports  of  damage  were  exaggerated ; 
the  shock,  however,  was  severe. 

Only  those  buildings  suffered  which  were  of  inferior 
construction.  Brick  and  concrete  structures  having  any 
reinforcement  at  all  were  practically  untouched.  Erame 
biiildings  sustained  verv  little  damage.     On  reinforeed- 


injury  of  consequence  at  the  old  breaks  of  the  Colorado 
River.  On  the  Imperial  Valley  irrigation  lines  some  of 
the  embankments  developed  shallow  longitudinal  settle- 
ment cracks ;  the  puddling  around  some  structures  cracked 
away,  but  not  enough  to  cause  serious  leakage.  In  places 
timber  work  was  found  out  of  line. 

The  main  canal  was  carrying  4500  sec.-ft.  at  the  time 
of  the  shock,  but  it  was  not  found  necessary  to  diminish 
the  flow.  Along  some  of  the  minor  canals  which  were 
running  near  their  capacity  water  was  shaken  over  the 
levee  tops;  but  the  disturbances  did  not  continue  long 
enough  to  cause  serious  breaks.  The  New  River  flume,  a 
$90,000  project  just  completed,  is  intact.  This  flume  is 
carried  on  a  timber  trestle,  in  some  |)laces  elevated  50  ft. 
on  pile  bents  driven  35  ft. 

The  net  result  of  this  earthquake  probably  will  be  bene- 
ficial. Only  a  few  days  elapsed  before  the  towns  began 
passing  much  needed  ordinances  regulating  building  con- 
struction. As  a  result  of  this  severe  test  of  the  engineer- 
ing works  in  the  valley,  the  confidence  of  the  people  in 
their  safety  and  value  has  been  greatly  strengthened. 

The  invitation  from  Secretary  Daniels  to  the  principal 
national  engineering  societies  to  nominate  representa- 
tives on  the  proposed  Naval  Inventions  Board  appears 


TYPICAL  EXAMPLES  OF  EARTHQUAKE    DESTRUCTION    IN   CALEXICO,   CALIF. 


concrete  work  only  the  surface  decorations  were  injured, 
except  where  there  was  some  fire  damage.  In  several 
structures  hair-cracks  were  found  penetrating  as  far  as  the 
reinforcement,  but  stopping  there.  Most  of  the  damage 
was  due  to  lack  of  proper  ties  and  bonding  in  the  cheap 
brickwork,  which  had  been  permitted  with  the  rapid 
growth  of  the  cities  and  in  the  absence  of  building  restric- 
tions. 

The  Masonic  Temple  in  Calexico,  Calif.,  a  well-tied 
and  anchored  two-story  brick  building,  was  uninjured, 
though  reported  in  the  newspapers  as  a  wreck.  Calexico 
had  two  fires,  but  they  were  controlled,  since  the  damage 
to  water  mains  was  slight.  The  loss  in  Calexico  is  esti- 
mated at  $100,000  maximum;  at  El  Centro  it  may  rise  to 
$500,000.  Throughout  the  valley  there  was  little  injury 
to  city  improvements. 

A  most  interesting  result  is  the  good  showing  made  in 
river-protection    and    irrigation    works.      There    was    no 


to  have  been  due,  partly  at  least,  to  the  initiative  of 
Frank  J.  Sprague.  J\Ir.  Sprague  was  graduated  from 
Annapolis  and  spent  five  years  in  the  navy  after  gradua- 
tion, resigning  in  1884  to  engage  in  the  pioneer  work 
of  electrical  development.  The  following  is  cpioted  from 
Mr.  Sprague's  letter  to  Secretary  Daniels: 

Permit  me  to  congratulate  you  upon  having  decided  to 
create  a  Board  of  Invention  and  Development,  to  be  aided  by 
an  advi.sory  board  of  civilian  engineers,  a  project  the  necessity 
for  which  I  have  long  had  in  mind.  The  great  necessity  for 
and  possible  utility  of  such  an  organization  cannot  be  better 
set  forth  than  as  stated  in  your  published  letter  to  Mr.  Edison, 
for  it  is  unquestionably  true  that  the  United  States  is  woefully 
deficient  not  alone  in  the  actual  preparation  for  defense  but 
in  the  knowledge  of  many  things  essential  to  such  defense. 

On  account  of  the  limitations  in  authority  and  expendi- 
ture, and  the  routine  hitherto  pertaining  to  Government  mat- 
ters, it  has  been  almost  impossible  for  men  with  meritorious 
inventions  to  have  them  properly  considered,  or  even  if 
considered  to  have  them  developed.  It  has,  therefore,  fallen 
upon  many  in  civil  life  to  help  develop  and  finance  invention.'; 
of  this   character.     Since   my  own   resignation   from   the   nav.il 
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service  and  the  taking  up  of  industrial  development  In  the 
electrical  field,  I  have  had  many  matters  j)resented  to  me 
which  would  have  warranted  thorough  governmental  Investl- 
Kation,  and  sometimes  I  have  lent  a  hand. 

It  seems  to  me  that  provision  for  Investigation  rind  possi- 
ble experimental  equipment  should  talte  Into  account  the 
needs  of  both  services,  for  not  only  are  many  Inventions 
equally  valuable  for  the  navy  and  the  army,  but  researches 
can  be  carried  out  Jointly  far  more  effectively  and  with  ma- 
terial saving  in   expense. 

I  am,  perhaps,  not  warranted  in  offering  advice,  but  on 
account  of  the  vital  importance  of  the  proposed  undertaliing, 
and  because  such  measure  of  professional  success  as  has  come 
to  me  is  largely  due  to  my  naval  training,  I  will  venture  some 
suggestions; 

First.  In  view  of  the  confidential  character  of  most  of  the 
communications  to  the  board  and  the  possible  attitude  of 
"hyphenates"  in  critical  times,  your  advisers,  whether  men 
of  purely  civil  education  or  men  in  civil  life  who  have  had 
the  advantages  of  West  Point  or  Annapolis  training,  should 
be   dyed-in-the-wool   Americans   from   birth   up. 

Second.  With  sane  inventors  there  should  be  included  men 
who  are  also  engineers  who  deal  with  constructive  problems, 
and  who  can  pass  upon  the  practicability  and  value  of  in- 
ventions in  the  same  manner  as  they  now  do  for  great  com- 
mercial organizations — an  essential  if  the  highest  efficiency 
is  to  be  attained. 

With  regard  to  this  latter  suggestion  it  might  be  well  to 
call  into  preliminary  consultation  the  presidents  of  the  various 
national,  and  perhaps  some  other,  engineering  societies  before 
making  a  final  selection.  These  include  in  their  membership 
most  of  the  prominent  engineers  and  inventors  in  the  coun- 
try, the  men  on  whose  work  much  of  our  great  industrial 
development  has  been   founded. 

As  a  past-president  of  three  of  these  societies.  I  feel  war- 
ranted in  expressing  the  opinion  that  if  the  present  presidents 
were  requested  by  you  to  discuss  the  formation  and  member- 
ship of  the  proposed  advisory  board,  and  were  asked  to  submit 
a  number  of  names  whom  they  could  recommend  for  consid- 
eration as  members,  they  would  be  glad  to  comply  with  your 
request. 

A  project  for  a  tunnel  under  the  East  River  from  59th 
St.  in  the  Borough  of  Manhattan  to  Long  Island  City 
was  approved  by  the  Board  of  Estimate  and  Apportion- 
ment of  New  York  City  on  July  21.  It  has  hitherto  been 
]'danned  to  carry  subway  trains  over  the  East  River  from 
Manhattan  to  Long  Island  City  by  means  of  the  Queens- 
boro  cantilever  bridge,  which  is  between  59th  and  GOtli 
St.  The  original  plans  for  this  bridge,  however,  did  not 
jirovide  adequate  strength  for  the  operation  of  the  sub- 
way trains,  except  by  spacing  them  some  distance  apart. 
This  matter  was  fully  discussed  in  the  report  on  the 
design  of  the  bridge  made  at  the  time  of  its  completion 
by  Boiler  &  Hodge  and  published  in  Eiiffiiieeriiig  Ae^cs. 
It  has  been  estimated,  however,  that  at  an  expense  of 
about  $2,500,000  the  bridge  could  be  strengthened  so  that 
it  would  be  safe  for  the  use  of  subway  trains. 

An  offer  was  made  to  the  city  last  spring  by  Michael  J. 
Degnon,  president  of  the  Degnon  Contracting  Co.,  which 
has  the  contract  for  subway  work  at  59th  St.,  offering  to 
build  a  tunnel  under  the  Ea.st  River  for  the  city  at  that 
point  at  an  expense  not  to  exceed  $4,500,000 ;  or,  if  both 
tracks  of  the  tunnel  were  located  under  60th  St.  instead 
of  one  through  59th  St.  and  one  through  60th  St.,  as 
originally  planned,  for  a  maximum  of  $4,000,000. 

It  will  be  necessary  for  the  city  to  prepare  plans  and 
specifications  and  advertise  for  bids  for  the  tunnel  con- 
struction ;  but  Mr.  Degnon's  agreement  to  submit  a  bid  not 
exceeding  that  amount  in  case  such  plans  are  adopted 
furnishes  a  guarantee  to  the  city  as  to  the  maximum  cost. 
Including  interest  charges  on  each  of  the  works  while 
under  construction,  the  cost  of  dredging  in  connection 
with  the  tunnel  and  some  other  items,  it  is  estimated  that 


liie  additional  cost  of  the  tunnel  plan  over  the  liridge  plan 
would  be  about  $2,500,000. 

The  Public. iicrvice  Commission,  which  iiad  thennatter 
under  cohsideration  in  the  spring,  decided  in  favor  of  the 
bridge  plan.  Tlic  Board  of  Estimate,  however,  at  the 
meeting  referred  to,  reached  a  contrary  decision  and 
adopted  resolutions  notifying  the  Public  Service  Commis- 
sion that  it  was  ready  to  provide  funds  for  proceeding 
with  the  tunnel  plan.  The  arguments  which  have  in- 
fluenced the  Board  of  Estimate  in  its  decision  in  favor 
of  the  tunnel  ))lan  are  that  in  view  of  the  rapid  increase 
in  motor  trucks  and  the  rapid  growth  of  Long  Island  City 
as  a  manufacturing  district,  as  well  as  in  population, 
the  full  capacity  of  the  Queensboro  Bridge  will  eventually 
be  needed  for  vehicle  traffic,  and  no  more  railway  tracks 
should  be  placed  upon  the  structure. 

There  is,  further,  a  considerable  operating  economy  in 
hauling  subway  trains  through  a  tunnel  under  the  river 
rather  than  across  a  bridge  over  it.  The  subway  tracks 
are  normally  20  to  30  ft.  below  the  street  level ;  and  in 
order  to  rise  from  this  level  and  pass  over  a  bridge  about 
150  ft.  above  the  water,  power  must  be  expended  to  lift 
the  train  the  whole  distance,  and  grades  of  over  5%  must 
be  used.  In  passing  through  a  tunnel  under  the  river,  on 
the  other  hand,  the  vertical  descent  is  very  much  less 
than  the  rise  required  to  cross  the  bridge.  Furthermore, 
the  momentum  gained  by  the  train  in  running  down  the 
grade  of  one  approach  accelerates  it  without  any  con- 
sumption of  power,  and  in  ascending  the  grade  on  the 
opposite  side  the  opposing  grade  serves  to  slacken  the 
train's  speed  as  it  approaches  the  station. 

The  Illinois  Sanitary  Engineering  Bureau  has  been 
organized  recently  as  a  department  of  the  State  Board  of 
Health,  appropriations  amounting  to  $11,550  per  annum 
having  been  made  to  the  board  at  the  last  session  of  the 
state  legislature.  This  is  the  result  of  an  active  campaign 
bv  Dr.  6.  St.  Clair  Drake,  secretary  and  executive  officer 
of  the  board.  The  items  provided  in  the  bill  are  as  fol- 
lows, all  except  the  last  being  annual  amounts:  Chief 
sanitary  engineer,  $3600 ;  two  assistant  engineers,  $1200 
each :  stenographer  and  clerk,  $900 :  office  and  laboratory 
supplies,  postage  and  expenses,  $1750;  traveling  expenses, 
$1500 ;  fixtures  and  other  equipment  for  office  and  labora- 
tory, $1400. 

Plans  for  work  which  will  be  undertaken  at  the  outset 
have  been  discussed  only  briefly,  but  the  board  has  already 
received  a  large  number  of  requests  for  advice  and  counsel 
on  matters  pertaining  to  sewer  installations,  garbage- 
disposal  plants  and  sanitary  investigation  of  school  houses, 
the  latter  made  necessary  by  a  law  recently  enacted.  It 
is  desired  also  to  formulate  rules  and  regulations  to  gov- 
ern the  sanitary  conduct  of  construction  camps,  summer 
resorts,  picnic  groves,  and  state  and  county  fair  grounds. 

For  the  purpose  of  promoting  the  immediate  organiza- 
tion of  this  new  bureau,  the  State  Board  of  Health  has 
the  services  of  Paul  Hansen,  Engineer  of  the  State  Water 
Survey,  who  will  take  a  leave  of  absence  from  his  present 
position  long  enough  at  least  to  develop  this  new  service 
of  the  board.  Eventually  all  positions  in  the  bureau  will 
be  filled  through  competitive  test  conducted  by  the  Civil 
Service  Commission. 
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The  accom]janying  vioxVs  show  tlie  Hell  Gate  bridge  of 
the  New  York  Coiniectine:  E.E.  at  one  of  its  most  inter- 
esting stages  of  construction.  As  these  photographs  were 
taken  a  very  particular  operation  was  being  carried  out 
by  the  erection  forces  of  the  American  Bridge  Co. 

The  two  halves  of  the  arch  are  erected  as  cantilevers, 
with  temporary  backstays  holding  them  up,  as  shown  in 


the  sketch  in  Engineering  News,  Jan.  8,  11)11,  p.  62,  and 
Apr.  8,  1915,  p.  698.  The  east  or  Astoria  end  of  the 
bridge  has  been  erected  for  seven  panels — ^abont  300  ft.- — 
with  a  backstay  hitched  to  the  end  pin  of  the  top  chord 
(see  Engineering  News,  Apr.  8,  1915,  pp.  698  and  699). 
For  the  rest  of  the  half-arch  a  backstay  leading  over 
a  higher  point  of  support  and  hitched  to  the  fifth  panel 
point  of  the  top  chord  is  to  do  duty.  The  second  back- 
.«tay  hap  been  completed  during  the  last  few  weeks,  and 


FIG.    1.     E.\ST  OR  LONG   ISLAND   END   OF   HELL   GATE  ARCH  ACROSS  THE  EAST  RIVER  AT  NEW  YORK  CITY 
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on  July  23  and  23  the  load  was  transferred  I"  it  I'loin 
the  first  backstay.  At  the  time  the  view  in  Fijj;.  1  uiis 
taken  a  gang  of  men  was  at  work  driving  out  tlie  last  pin 
of  the  lower  backstay. 

On  top  of  the  new  backstay  supports  and  under  tiie 
saddles  of  the  second  backstay  were  set  two  enormous 
hydraulic  jacks,  each  of  2t()0  tons  lifting  capacity.  'I'iic 
jacks  were  operated  to  lift  the  saddles  until  the  sliort 


were  eiglit  eye-bars  to  each  truss,  four  inside  the  chord 
and  four  outside,  but  botii  i)ins  came  out  with  no  special 
dilliculty. 

'I'be  jacks  will  be  used  again  in  makijig  the  closure  of 
the  arc!)  at  the  center. 

The  west  or  Ward's  Island  ciui  of  (he  arch  is  now  three 
jianeis  out,  and  tbc  upper  backstay  is  being  erected.  This 
end  lias  reached  alKJut  tlu;  same  stage  of  construction  as 


THE  HELL  GATE  BRIDGE  ON  JULY   23,   1915 


FIG.    3.      THE  WEST   APPROACH   OVER  WARD'S   ISLAND 


lengths  of  eye-bar  which  made  the  hitch  of  the  first  back- 
stay were  slacked  off.  As  computed  beforehand,  this 
required  a  jack  lift  of  about  20  in. 

The  eye-bars  were  watched,  and  they  became  slack  at  a 
lift  within  a  fraction  of  an  inch  of  the  computed  amount. 
Then  the  eye-bar  pins  were  driven  out,  the  upper  saddles 
being  blocked    in   position    with   plate   blocking.      There 


the  east  end  had  when  the  views  in  Engineering  News. 
Apr.  8,  1915,  were  published.  Work  will  be  pushed  until 
this  end  is  as  far  along  as  the  east  end,  and  then  both  will 
be  built  forward  to  the  center,  and  the  two  halves  of  the 
arch  lowered  to  connection.  The  present  season  will  see 
the  arch  closed  at  the  cro\\Ti.  The  viaduct  approach  from 
the  west  is  nearing  completion  as  shown  in  Fig.  3. 
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The  Clevelaud.  Akron  &  Canton  Terminal  Railway 
Co.,  backed  by  0.  C.  Barber,  has  received  a  franchise 
from  the  Cleveland  City  Council  to  build  a  subway  from 
the  lake  to  the  southerly  limits  of  the  city,  passing  un- 
der E.  55th  St.  It  is  estimated  that  the  proposed  tun- 
nel will  involve  an  expenditure  of  $10,000,000  and  will 
require  seven  years  to  construct.  The  plans  contemplate 
the  building  of  factories  along  the  line  of  the  tunnel, 
with  direct  connections  to  them  from  the  tunnel  line.  The 
company  has  made  contracts  with  the  Osborne  Engineer- 
ing Co.,  of  Cleveland,  and  the  Foundation  Co.,  of  New 
York,  to  prepare  plans  for  the  subway,  the  freight  sta- 
tions, and  the  lake-front  development  at  the  foot  of 
E.  55th  St. 

The  City  Council  has  also  granted  to  the  Cleveland 
&  Youngstown  Railway  Co.  a  franchise  to  create  a  great 
freight  terminal  in  the  lower  Broadway  district.  Some 
forty  city  streets  will  have  to  be  vacated  to  make  the 
terminal  a  possibility.  The  franchise  ordinance  has  now 
been  signed  by  the  mayor,  who  withheld  his  approval 
until  the  company  agreed  to  an  amendment  providing 
for  electric  traction.  The  adoption  of  such  traction,  how- 
ever, is  conditional  upon  its  use  by  the  railways  with 
which  the  new  line  will  connect.  It  is  proposed  also 
that  the  company  should  be  required  to  build  a  union  sta- 
tion on  the  Mall. 

Ctuitlo^  aft  Csissadleini  IBemidl  ©la 

Near  Camden,  Mo.,  about  30  miles  east  of  Kansas  City, 
the  Missouri  River  makes  a  long  horseshoe  bend.  The 
length  of  the  river  channel  around  this  bend  is  about 
11%  miles,  and  the  distance  across  the  neck  of  the  bend 
is  only  about  2  miles.  During  the  recent  high  water  in 
the  Missouri,  the  river  spread  over  the  bottom  lands  and 
cut  across  the  neck  of  the  bend  a  channel  through  which 
practically  the  entire  flow  of  the  river  is  now  passing. 
The  average  fall  of  the  river  is  about  0.8  ft.  per  mile. 
The  fall  in  the  new  channel  across  the  neck  of  the  bend 
is  stated  to  be  about  8  ft.  This  steep  slope  gives  the 
water  flowing  through  the  cutoff  a  high  velocity,  and  it 
is  impossible  for  boats  ascending  the  river  to  breast  the 
rapid  current. 

A  steamer  belonging  to  the  Kansas  City  &  Missouri 
River  Navigation  Co.,  which  was  returning  from  St. 
Louis  towing  a  barge,  attempted  to  navigate  the  old 
channel  around  the  bend.  Wiien  it  arrived  at  the  upper 
end  of  the  cutoff  the  strength  of  the  current  passing 
into  the  cutoff  tore  the  barge  free  from  the  steamer,  and 
it  was  carried  down  through  the  cutoff.  The  steamer 
turned  back  downstream  and  finally  overtook  the  barge 
22  miles  below  the  point  where  it  had  broken  loose. 

About  $80,000  worth  of  bank  revetment  work  has  just 
been  completed  by  the  government  engineers  along  the 
Camden  bend;  and  should  the  river  maintain  perman- 
ently its  new  location,  this  work  will  be  useless.  It  is 
stated  that  at  one  time  the  land  owners  in  the  vicinity 
offered  to  obtain  the  right-of-way  and  present  it  to  the 
Government  if  it  would  excavate  a  channel  across  the 
bend  which  the  river  has  now  made  for  itself.     This  is 


in  accord  with  the  well-known  belief  among  laymen  in 
the  Missouri  and  Mississippi  valleys  that  the  way  to- 
regulate  these  great  rivers  is  to  cut  off  all  the  bends 
and  make  a  straight  course  for  the  stream.  The  govern- 
ment engineers,  of  course,  refused  the  offer,  pointing  out 
to  those  that  made  it  that  such  a  cutoff  would  undoubt- 
edly cause  destructive  changes  in  the  channel  of  the 
river  above  and  below,  to  say  nothing  of  the  injurious 
effects  upon  navigation. 


Track  Sobsidenoe  on  the  Erie  R.R.  at  Dunmore,  Penn., 
caused  three  freight  cars  to  sinli  12  ft.  into  a  coal-mine  drift 
of  the  Pennsylvania  Coal  Co.  The  zone  of  settlement  in- 
cluded three  tracks  of  the  line  for  a  distance  of  about  100  ft., 
the  depth  being  12  ft.  throughout  this  length.  The  hole  was 
filled   with   ashes. 

The  Derailment  ol  an  Electric  Car  on  the  International 
Ry.  at  Queenstown,  Ont.,  July  7,  which  caused  the  death  of 
15  persons,  has  been  investigated  by  a  coroner's  jury.  Accord- 
ing to  the  testimony  of  the  motorman  of  the  derailed  car,  the 
usual  speed  in  passing  over  the  sharp  curve  where  the  derail- 
ment occurred  was  from  three  to  four  miles  an  hour.  He  esti- 
mated the  speed  as  about  30  mi.  an  hour  when  the  derailment 
occurred.  The  brakes  worked  all  right,  but  the  wheels 
skidded.  He  did  not  know  whether  there  was  sand  in  the 
sand  boxes  or  not,  said  it  was  not  customary  to  use  sand  in 
warm  weather,  and  in  any  event  the  sand  boxes  were  so  lo- 
cated that  they  would  not  discharge  sand  on  the  rail  at  a  sharp 
curve.  When  the  motorman  realized  that  the  wheels  were 
skidding,  he  released  the  air  brake  and  reversed  the  motor,  try- 
ing to  stop  the  car  by  that  means.  But  the  trolley  had  come 
off  the  overhead  "wire  and  the  attempt  was  ineffectual.  Bear- 
ing on  the  overloading  of  the  car  at  the  time  of  the  acci- 
dent, the  conductor  said  he  had  taken  up  157  tickets  before  the 
car  went  off  the  tracks. 

One  of  the  \%'orst  Marine  Disasters  ever  recorded  occurred 
in  Chicago  on  Saturday  morning,  July  24,  when  the  excursion 
steamer  "Eastland"  capsized  while  lying  in  the  Chicago  River  ■ 
alongside  a  wharf.  About  2500  passengers  had  gone  on  board 
the  boat,  most  of  them  employees  of  the  Western  Electric  Co., 
for  a  day's  excursion.  The  boat  gradually  listed  over  away 
from  the  "wharf,  finally  snapped  the  hawsers  securing  her, 
and  turned  over  on  her  side,  precipitating  the  passengers,  a 
large  proportion  of  whom  were  on  the  upper  deck,  into  the 
river.  Up  to  11  p.m.  on  July  25,  826  bodies  had  been  re- 
covered and  the  total  number  of  missing,  reported  and  esti- 
mated, was  691.  Counting  all  the  missing  as  lost,  this  makes 
the  total  casualties  1517.  The  "Eastland"  was  a  steel  hull 
lake  vessel  built  in  1903,  265  ft.  long,  33  ft.  beam,  with  a 
draft  of  23  ft.  and  a  net  tonnage  of  121S.  It  "was  used  for 
several  years  in  excursion  business  from  Chicago  to  South 
Haven,  Mich.,  and  was  for  five  years  in  excursion  service  at 
Cleveland.  Reports  state  that  the  vessel,  which  was  built 
with  fine  lines  for  high  speed,  had  been  criticized  by  lake 
shipping  men  for  its  lack  of  stability,  and  tiiat  extensive  al- 
terations "were  made  on  the  boat  last  winter  to  remedy  this 
defect,  the  upper  deck  and  staterooms  being  removed.  It  had 
been  in  service  this  season  from  Chicago  across  Lake  Michigan 
to  St.  Joseph,  Mich.  Investigations  of  the  accident  are  in 
progress  by  the  Department  of  Commerce  and  Labor,  under 
the  personal  direction  of  Secretary  Redfleld,  by  a  coroner's 
jury,   and  by  a  federal   grand  jury. 

A  Bnildius  Lot  Sale  by  the  Government  in  the  new  town 
of  Anchorage,  the  south-western  terminus  of  the  Government 
railroad  now  under  construction  in  Alaska,  netted  $133,000. 
The  lots  averaged  60x140  ft.  and  the  price  realized  "was  about 
$300  per  lot,  or  $1600  per  acre.  Three  months  ago  a  dozen 
pioneers  constituted  the  population  of  Anchorage.  On  June 
1  its  population  was  estimated  at  2500. 

Reduction  of  the  Engineering  Staff  of  the  Pennsylvania 
State  Water  Supply  Commission  has  been  made  necessary  by 
the  failure  of  the  legislature  to  pass  an  appropriation  bill  for 
$60,000  to  continue  the  work  of  the  commission's  inventory 
department.  The  1913  legislature  appropriated  $50,000  for  the 
making  of  an  inventory  of  the  state's  water-power  resources. 
The  sum  of  $60,000  was  asked  for  from  the  1915  legislature, 
but  this  was  cut  by  the  legislature  to  $15,000  and  by  the 
governor  to  $7500.  Only  two  employees,  and  those  are  clerks, 
are  to  be  retained.  The  engineer  employees,  13  in  number, 
including  Farley  Gannett,  chief  engineer,  have  been  allowed 
to  resign. 
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SennKe  Dlsposnl  it  Detroit  and  elsewhere  along  the  De- 
troit River  is  beinf,'  studied  by  H.  C.  McHae  for  the  United 
States  Public  Htalth  Service,  acting  under  the  direction  of 
Prof.  Earl  B.  Phelps  in  behalf  of  the  International  Joint  Com- 
mission. In  collaboration  with  Mr.  McRae,  studies  of  the 
sewaKe-disposal  problem  of  Detroit  are  being  made  by  Clar- 
ence W.  Hubbell,  Consulting  Kngineer  for  the  Department 
of  Public  Worlis  on  Sewerage  Investigations.  Mr.  Hubbell 
is  considering  various  possible  sewage-treatment  schemes 
for  Detroit,  which  may  be  summarized  as  follows:  (1)  Nu- 
merous small  plants  at  some  of  the  03  sewer  outlets  into 
the  river;  (2)  a  smaller  number  of  plants;  (3)  one  plant  for 
the  whole  city.  The  studies  are  taking  into  account  typhoid 
statistics  and  other  related  data. 

A  I'liion  Station  for  KnuMaM  City,  Kan.  (across  the  river 
from  Kansas  City,  Mo.)  is  proposed  under  a  200-.vear  .fran- 
chise for  the  Kansas  City  Terminal  Railway  Co.,  of  Kansas 
City,  Mo.  Whether  there  shall  be  one  or  two  union  stations 
(the  latter  providing  for  two  groups  of  roads)  is  to  be  de- 
cided by  public  vote.  The  franchise  provides  also  for  a  four- 
traclt  elevated  structure  from  Armourdale  to  the  union  station, 
with  a  double-track  extension  to  the  Rock  Island  Lines.  This 
is  to  keep  the  main-line  traffic  clear  of  the  switching  and  in- 
dustrial traffic  in  the  West  Bottoms.  Three  viaducts  across 
the  tracks  are  provided  for,  and  if  the  Metropolitan  Street 
Railway  Co.  builds  tracks  across  these  it  is  to  pay  either  50 
or  66 '/c  of  the  cost  (this  proposition  has  not  yet  been  agreed 
upon).  Other  provisions  include  a  union  ticket  office  in  the 
city,  a  freight  station  handling  freight  independently  of  the 
station  on  the  Missouri  side,  and  agreements  as  to  switching 
changes.  It  the  franchise  is  accepted  by  the  city  commis- 
sioners it  will  be  submitted  to  public  vote  at  a  special  election. 

A  Reform  in  Federal  Building:  ConHtruetion  is  inaugurated 
in  an  order  issued  by  Secretary  McAdoo  on  June  29  to  the  Su- 
pervising Architect  of  the  Treasury  Department.  Heretofore 
the  amount  spent  in  building  a  post  office  or  custom  house 
has  depended  much  more  upon  the  energy  and  political 
strength  of  the  Congressman  from  the  district  in  which  the 
building  was  to  be  located  than  upon  the  needs  of  the  Govern- 
ment. The  result  has  been  the  erection  of  costly  and  elabo- 
rate stone  buildings  in  country  villages,  while  localities  where 
improved  facilities  were  greatly  needed  received  inadequate 
buildings  or  none  at  all.  It  is  said  that  many  post-office 
buildings  have  been  erected  at  a  cost  of  $50,000  to  $150,000  in 
towns  where  the  total  postal  receipts  would  not  pay  the  cost 
of  maintaining  the  building  after  completion.  Under  the 
order  recently  issued  post-office  buildings  are  divided  into 
four  classes — A,  B,  C  and  D.  Class  A  buildings  may  be 
erected  in  places  where  annual  postal  receipts  are  over  $S00,- 
000.  Such  buildings  are  to  have  marble  or  granite  facings 
and  to  be  flreproofed  throsghout,  and  when  the  locations  for 
the  buildings  justify  it  they  are  to  liave  elaborate  architect- 
ural decorations.  Class  B  buildings  may  be  erected  in  cities 
having  postal  receipts  of  from  $60,000  to  $800,000;  they  are 
likewise  to  be  fireproofed  throughout,  but  to  have  limestone 
or  sandstone  facing  and  less  expensive  interior  finish  and 
decoration.  Class  C  buildings  are  to  be  erected  in  towns  hav- 
ing postal  receipts  of  from  $15,000  to  $60,000,  and  are  to  be  of 
brick  with  stone  or  terra-cotta  trimmings.  The  floors  are  to 
be  fireproof,  but  the  roof  not  necessarily  so.  Finish  and  deco- 
ration are  to  be  more  inexpensive  than  for  class  B  buildings. 
Class  D  buildings  are  designed  for  towns  having  less  than 
$15,000  annual  postal  receipts.  Such  buildings  need  have  only 
the  first  floor  fireproofed,  and  should  be  structures  which  busi- 
ness men  would  consider  a  reasonable  investment.  Plans  of 
buildings  hitherto  constructed  are  to  be  used  in  designing  if 
they  are  consistent  with  the  foregoing  requirements.  Standard 
specifications  and  standard  details  are  to  be  prepared  to  econ- 
omize in  architectural  and  engineering  work  in  connection 
with  such  buildings.  The  policy  outlined  has  already  been 
followed  by  the  Treasury  Department  in  the  purchase  of  post- 
office  sites.  Of  303  sites  for  Federal  buildings  authorized  Mar. 
4,  1913,  only  136  have  so  far  been  acquired,  and  the  depart- 
ment has  limited  its  purchases  to  towns  where  construction 
of  a    federal    building   is    justified. 
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Messrs.  John  A.  O'Connor,  Assoc.  M.  Am.  Soc.  C.  E.,  and 
Arnold  G.  Chapman,  Assoc.  M.  Am.  Soc.  C.  E.,  of  Albany,  N.  Y.. 
have  been  appointed  Executive  Engineers  of  the  Flood  Abate- 
ment Commission  of  Olean,  N.  T. 

Mr.  Edward  E.  Krauss,  who  recently  retired  from  the  posi- 
tion of  Secretary  of  the  American  Concrete  Institute,  has  be- 
come District  Sales  Manager,  at  Philadelphia,  for  the  Penn- 
Allen   Cement    Co.,    of   AUentown,    Penn. 


Mr.  John  A.  Ferguson,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
Engineer  of  the  Bureau  of  Building  Inspection,  Department  of 
Public  Safety,  Pittsburgh,  Penn.,  has  been  appointed  Engi- 
neer and  Secretary  of  the  Pittsburgh  Buildingr  Code  Com- 
mission, '  '       ■    1 

Mr.  Prevost  Hubbard,  Assoc.  Am.  Soc.  C.  E.,  formerly 
Chemical  Engineer  In  Charge  of  the  Division  of  Roads  and 
Pavements  of  the  Institute  of  Industrial  Research,  Wash- 
ington, D.  C,  has  been  appointed  Chief  of  the  Division  of 
Road  Material  Tests  and  Research  of  the  United  States 
Office  of  Public  Roads  and  Rural  Engineering. 

Mr.  H.  L.  Beatty  has  been  elected  President  and  Mr.  A.  O. 
Beatty,  Vice-President  of  M.  Beatty  &  Sons,  Ltd.,  Welland. 
Ont.  Mr.  Harris  T.  Dunbar,  of  Buffalo,  has  been  elected  a 
member  of  the  Board  of  Directors.  Messrs.  V.  R.  Browning 
and  B.  F.  Miles,  Directors,  and  R.  A.  Greene,  M.  Am.  Soc.  M.  E., 
General  Manager,   have   resigned  from   the  company. 

Mr.  W.  E.  Moore,  Fellow  Am.  Inst.  E.  E.,  Vice-President 
and  General  Manager  of  the  West  Penn  Traction  Co.,  Pitts- 
burgh, Penn.,  has  resigned  in  order  to  devote  his  entire  time 
to  consulting  engineering  practice  covering  power  plants  and 
transmission,  car  shops  and  railway  engineering;  he  will  also 
undertake  appraisals,  property  examinations  for  financing 
purposes,  problems  arising  from  public  service  regulations  and 
advisory  work  in  connection  with  public  utility  maniigement. 

Messrs.  R.  F.  Wagner  and  Carl  Monniche  have  formed  a 
partnership  under  the  firm  name  of  Wagner  &  Monniche, 
Designing  and  Construction  Engineers,  with  offices  in  the  Krise 
Building,  Lynchburg,  Va.  They  will  specialize  in  structural 
woi'k  in  both  steel  and  reinforced  concrete.  Mr.  Monniche 
was  for  several  years  Assistant  Engineer  with  the  Isthmian 
Canal  Commission  on  the  design  of  the  Balboa  and  Cristobal 
terminals.  Mr.  Wagner  was  also  with  the  Isthmian  Canal 
Commission   in   the  Division   of  Fortifications. 


William  B.  Ta.vlor,  a  civil  engineer  employed  in  the  New 
York  Sewer  Department,  committed  suicide  July  22. 

Robert  E.  Bustard,  Superintendent  of  Roads  of  Passaic 
County,  New  Jersey,  died  at  St.  Luke's  Hospital,  New  York 
City,  on  July  19   in  his  54th  year. 

Sir  Sanford  Fleming,  Hon.  M.  Can.  Soc.  C.  E.,  one  of  the 
oldest  and  most  famous  civil  engineers  of  Canada,  died  July 
22,  in  Halifax,  N.  S.,  aged  S8  years.  From  1871  to  ISSO  he 
was  Chief  Engineer  of  the  Canadian  Pacific  Ry. 

C.  Lee  French,  Superintendent  of  the  Cumberland  division 
of  the  Baltimore  &  Ohio  R.R.,  died  at  Atlantic  City  on  July 
IS,  48  years  of  age.  Mr.  French  had  been  suffering  from 
anemia,  and  after  undergoing  a  series  of  blood  transfusion 
operations  went  to  Atlantic  City  two  weeks  ago  in  an  en- 
deavor to  fully  regain  his  health. 

Joseph  Strawhorn,  Superintendent  of  the  St.  Paul  (Minn.) 
Union  Depot  Co.,  died  at  the  Bethesda  Hospital  in  that  city  on 
July  12,  51  years  of  age.  Mr.  Strawhorn  was  appointed  Su- 
perintendent in  1903.  Later  he  was  Superintendent  of  the 
St.  Paul  Bridge  &  Terminal  Co.,  and  was  reappointed  Super- 
intendent of  the  Union   Depot  Co.   in   1912. 


)OCnETSE^ 


COMING   MEETINGS 
AMERICAN  INSTITUTE  OP  CHEMICAL  ENGINEERS. 

Aug.     16-18    and    25-28.      Annual    meeting    in    Los    Angeles, 
Calif.,    Aug.    16-18;    in    San    Francisco,    Aug.    25-28.      Secy., 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL   ELECTRI- 
CIANS. 
Aug.   24-27.     Annual   convention  in  Cincinnati.     Secy.,  Clar- 
ence R.  George,  Houston,  Tex. 
NEW   ENGLAND   WATER   WORKS   ASSOCIATION. 

Sept.    7-9.      Convention    in    New    York    City.      Secy.,    Willard 
Kent,   Narragansett   Pier,   R.    I. 
TR.WELING  ENGINEERS'  ASSOCIATION. 

Sept.  7-10.     Annual  meeting  in  Chicago.     Secv.,  W.  O.  Thomp- 
son, N.   Y.   C.   R.R.,   East  Buffalo,  N.   Y. 
NORTHWESTERN  ROAD  CONGRESS 

Oct.  4-7.  .\t  Cedar  Rapids,  Iowa.  Secy.,  Jas.  P.  Keenan, 
Milwaukee,  Wis. 
Illuminating  Bnj^ineerins  Society — .\t  the  ninth  annual 
convention  of  the  Illuminating  Engineering  Society,  which  is 
to  be  held  in  Washington,  D.  C,  at  the  New  Willard  Hotel, 
Sept.  20-23,  a  session  will  be  devoted  to  the  subject  of  street 
lighting.  At  this  session  will  be  discussed  gas  lighting,  arc 
lamps,  new  types  of  incandescent  lamps,  and  ornamental 
street  lighting.     There  will  be  ten  sessions  in  all,  with  inspec- 
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tion  trips  and  a  reception  and  banquet  among'  the  enter- 
tainment features.  The  headquarters  of  the  society  ate  at  29 
West    39th   St.,    New   Torlc    City. 


Kquipnient  for   Sniitl  Pliutomierograplij 

A  summary  of  a  paper  by  N.  C.  Johnson,  entitled  "Micro- 
structure  of  Concrete"  before  the  American  Society  for  Test- 
ing Materials  ivas  given  in  "Engineering  News,"  July  S,  1915. 
The  photomicrographic  apparatus  used  in  Mr.  Johnson's  in- 
vestigations was  designed  by  the  Bausch  &  Lamb  Optical  Co., 
of  Rochester,  N.  T.,  and  is  now  generally  available  for  con- 
crete  testing  and   investigation. 

The  apparatus,  as  illustrated,  is  assembled  on  a  heavy 
cast-iron  base,  one  side  of  which  is  extended  to  form  a  25-in. 
milled  bed,  along  which  the  optical  bed  carrying  the  camera 
may  be  adjusted.  This  25-in.  bed  is  graduated  to  60  cm.,  and 
has  a  joint  by  which  it  may  be  inclined  and  clamped  in  any 
position  between  the  horizontal  and  vertical.  The  camera- 
bellows  frames  have  supports  which  are  adjustable  along  tlie 
optical  bed  and  for  centering  the  camera  with  the  micro- 
scope. A  plate  that  slides  along  the  base  carries  clamps  to 
hold  the  microscope  and  has  two  adjustable  lugs  that  permit 


the  beam  of  light  and  holders  for  a  ground  glass  or  ray 
filter. 

For  the  estimation  of  the  proportions  of  sand,  "water,  ce- 
ment and  stone  entering  into  a  specimen  of  concrete,  the 
planimeter  is  essential,  and  an  attachment,  shown  in  the  view 
at  the  left,  accommodates  the  instrument.  The  attachment 
is  substituted  for  the  focusing  screen  of  the  camera  and  con- 
sists simply  of  a  circular  ground  glass  set  into  a  wooden 
slali.  Upon  this  table  runs  the  planimeter  by  which  the  areas 
of  the  ingredients,  projected  upon  the  ground  glass  by  the 
microscope,  are  integrated.  The  proportion  by  volume  is 
readily    calculated   from    the   areas   thus   obtained. 

Accessories  which  may  be  obtained  with  this  outfit  com- 
prise a  mechanical  stage  for  the  systematic  examination  of 
the  specimen,  a  specimen  mounter,  a  planimeter  attachment, 
and  a  lens  for  the  photography  of  large  specimens  with  the 
camera  alone. 

Hent  Insulation  Bricks 

A  new  light  nonconductor  brick  is  being  made  for  boiler 
and  furnace  settings,  breechings,  stocVcs,  kilns,  ovens,  etc., 
by  tlie  Armstrong  Cork  Co.,  of  Pittsburgli,  under  the  trade 
name  "Nonpareil."  Similar  insulating  bricks  have  been  made 
in  Europe  for  several  years.  In  making  these  bricks  a  mix- 
ture of  diatomaceous  earth,  clay  and  ground  cork  is  molded, 
dried  and  fired.  The  cork  is  entirely  burned  out.  Each  brick 
is   9x4ii;x2y2    in.   and   weighs   1>2    lb.     The   conductivity   is   re- 
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the   removal   and    return   of   the   microscope    without    recenter- 
ing. 

The  microscope,  as  illustrated,  may  be  used  in  either  a 
horizontal  or  vertical  position,  tlie  former  bringing  the  ground 
glass  of  the  camera  to  a  more  convenient  height  for  focusing 
and  permitting  the  full  length  of  the  bellows  to  be  utilized. 
Illumination  is  furnished  by  a  250-watt  concentrated-filament 
tungsten  lamp  and  reflector  in  a  housing  on  two  vertical  rods 
projecting  from  a  plate  which  is  adjustable  along  an  optical 
bed.  For  oblique  illumination  of  the  specimen  the  bed  pivots 
about  the  camera-base  lock  and  the  lamp-house  slides  along 
the  vertical  rods  and  tilts  on  its  blocks.  The  lamp-house, 
with  base  and  supports,  may  be  removed  from  the  optical 
bed  and  used  for  visual  work  with  the  microscope  alone.  In 
this  case  the  light  is  directed  obliquely  upon  the  object  or 
from  a  vertical  illuminator.  When  transparent  objects  are 
being  examined,  the  light  may  be  trained  upon  the  mirror 
under  the  microscope  stage.  Photomicrographs  of  thin  sec- 
tions may  be  made  in  similar  fashion.  At  the  fi-ont  of  the 
lamp-house  is  an  extension  tube  carrying  a  system  of  con- 
densing lenses,  an  iris  diaphragm   for  controlling   the   size  of 


ported  to  be  0.5  (B.t.u.  per  sq.ft.  per  in.  per  deg.  per  hr.),  com- 
pared with  about  5  for  firebrick.  The  material  is  nearly  pure 
silica  and  will  withstand  relatively  high  temperatures,  but  it 
is  not  intended  as  a  refractory  lining.  It  is  recommended 
as  a  backing  for  firebrick,  etc.  The  bricks  are  laid  in  a 
special  cement  composed  of  diatomaceous  earth  and  binder. 
The  cost  of  these  bricks  is  about   $36   per  M. 

New  Steel  Pole 

A  new  design  of  latticed  steel  pole  for  electric  transmission 
or  distriijution  lines  has  recently  been  marketed  by  the  Carbo 
Steel  Post  Co.,  of  Chicago.  It  is  formed  by  two  two-angle 
flanges  riveted  over  the  ends  of  diagonal  lattice  bars.  The 
poles  are  intended  to  be  buried  about  4  ft.,  and  below  ground 
are  double  diagonal  lattice  bars  and  a  heavy  horizontal  dis- 
tance piece.  Each  flange  rests  on  a  triangular  foot  plate,  to 
each  corner  of  which   it  is  connected  by  an   angle  brace. 

High-carbon  steel  is  used.  It  is  claimed  that  the  first  cost 
of  these  poles  is  about  equal  to  wood  but  that  only  half  as 
many   are   needed   on   most    lines. 
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oimcreile  Brndlge 

By  E.  C.  UakdmjUs* 


A  rciiiforced-concrete  viaduct  that  presents  some  more 
or  less  iiiiiisual  features  has  recently  been  completed  at 
Cauoii  City,  Colo.  Among  these  features,  aside  from 
the  smallness  of  the  city  for  which  the  work  was  done,  was 
tlie  low  cost  of  the  structure — approximately  $1.40  per 
sq.ft.  of  roadway  and  walk. 

Canon  City,  having  a  population  of  51G3  in  1910,  is 
situated  in  the  center  of  a  large  apple-growing  territory 
along  the  Arkansas  River  at  the  mouth  of  the  famous 
Royal  Gorge  of  the  Arkansas.  On  the  south  bank  of 
the  river  is  South  Caiion,  Prospect  Heights  and  Lincoln 
Park,  with  a  tributary  population  of  some  2000  persons. 
The  river  is  spanned  by  three  steel  highway  bridges.  In 
an   attempt   to   draw   tratlic,   and   incidentally   business, 


of  which  is  an  earth  fill  between  retaining  walls,  has  an 
ascending  grade  of  5.94%  for  a  distance  of  2G3.(i7  ft. 
Over  the  Denver  &  Rio  Grande  the  grade  is  level  for 
a  distance  of  65  ft.,  followed  by  208.83  ft.  of  a  1.39% 
descending  grade,  which  in  turn  connects  with  the  river 
l)ridge  by  a  descending  grade  of  8.11%,  255.5  ft.  in 
Icugih.  The  river  bridge,  a  Pratt  truss  105  ft.  long, 
was  raised  5  ft.  at  the  north  end  in  order  to  reduce  the 
gradient  of  the  connecting  viaduct.  The  last  50  ft.  of 
the  8.11%  grade  is  an  earth  fdl  between  retaining  walls, 
from  which  an  earth  descent  on  a  10%  grade  affords 
access  to  the  level    of  tlie  tracks  and  roadway. 

The  total  length  of  the  viaduct  is  743  ft.,  of  which 
6G5  ft.  is  of  concrete  and  Ti  ft.  is  earth  fill.    The  struc- 


REINFORCED-CONCRETE  VIADUCT  AT  CANON   CITY.  COLO. 
North  end  is  to  the  left 


from  the  tributary  population  to  the  old  portion  of  the 
city,  the  taxpayers  organized  an  Improvement  District 
and  voted  bonds  for  the  construction  of  the  viaduct. 
Thus  the  structure  was  built  for  business  reasons  rather 
than  from  necessity. 

The  viaduct  extends  over  an  old  swampy  river  bed, 
an  alley,  a  large  power  and  irrigation  canal,  the  main 
line  of  the  Denver  &  Rio  Grande  R.E.,  a  small  unused 
irrigation  ditch,  a  roadway,  the  main  line  and  three  sid- 
ings of  the  Atchison.  Topeka  &  Santa  Fe  Ry.,  joining 
a  steel  river  bridge  at  the  south  end. 

The  structure  has  a  roatlway  23  ft.  11  in.  in  width 
between  curbs  and  one  sidewalk  4  ft.  11  in.  in  width. 
A  vertical  clearance  of  26  ft.  is  provided  over  the  Den- 
ver &  Rio  Grande  and  23  ft.  over  the  tracks  of  the 
Atchison,  Topeka  &  Santa  Fe.     The  north  end,  27  ft. 

•307  Cheyenne  Boulevard,  Colorado  City.  Colo. 


ture  is  of  a  girder-aud-slab  type,  which  was  selected  in 
order  to  secure  the  required  clearance  over  the  railroad 
tracks  for  the  full  width  of  the  rights-of-way  without 
entailing  the  steeper  approach  grades  which  an  arch 
type  would  have  necessitated.  No  uniform  length  of 
span  was  feasible  because  of  the  fixed  points  at  wliich 
so  many  of  the  piers  were  best  located.  The  spans  vary 
in  length  from  27  to  44  ft.  for  the  regular  spans,  with 
one  of  60  ft.  and  one  of  65  ft.  over  the  railroad  tracks. 
The  committee  having  charge  of  the  building  of  the 
viaduct  desired  it  to  have  as  massive  an  appearance  as 
possible  compatible  with  low  cost.  For  this  reason  the 
type  of  support  shown  in  Fig.  2  was  selected  instead  of 
the  usual  slender,  heavily  reinforced  column.  As  will 
be  seen,  the  support,  or  pier,  consists  essentiallj'  of  three 
plain  concrete  posts  joined  at  the  top  by  semicircular 
anhcs.  also  un reinforced.     These  posts,  which  are  4x5 
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ft.  in  plan  in  four  piiTs  and  1x4  ft.  in  eleven  piers, 
have  battered  bottoms  resting  upon  a  footing  carried  to 
an  imderlyiug  bed  of  boulders  at  deptlis  of  from  3  to  9 
ft.  All  piers  were  coustrneted  before  any  superstructure 
was  placed. 

The  superstructure  is  of  the  girder-and-slab  type  de- 
signed for  a  loading  of  100  lb.  per  sq.ft.  of  roadway  and 
walk,  or  a  15-ton  road  roller.     The  railroad  rights-of- 
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FIG.    2.    DETAILS   OP    TYPICAL    PIER    AND   GIRDER    SPAN 
OP    CANON    CITY    VIADUCT 

way  are  spanned  by  steel  plate-girders  carrying  a  con- 
crete floor-slab  as  shown  in  section  in  Fig.  3,  in  which 
a  unique  lateral  stiffening  was  carried  out.  The  out- 
side girders  in  each  span  were  incased  in  concrete  on 
one  side  only,  to  conform  in  architectural  treatment 
to  the  remainder  of  the  structure.  The  method  by  which 
this  was  accomplished  is  clearly  shown  in  Fig.  3. 

Typical  sections  of  the  concrete  spans,  which  present 
nothing  unusual,  are  shown  in  Fig.  2.  The  placing  of 
the  girders  on  the  piers  is  unique  in  that  all  piers  are 
essentially  free  except  for  the  meager  bond  between  old 
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FIG.  3.     I)ET.\ILS  OF  CONCRETE-INCASED  PLATE-CHRDER 

and  new  concrete,  as  no  reinforcement  was  used  to  tie 
the  pier  and  girder  together. 

In  the  construction  of  forms  no  tinilu'r  hea\iei'  Iban 
a  2x4  was  used  for  the  piers,  although  continuous  pour- 
ing of  concrete  to  a  height  of  31  ft.  was  accomplished. 
For  shoring  doubled  2x4's  and  2xf)'s  were  used  with  lat- 
eral and  diasioiial  l)raeinij  of  I\(!'s  and  lx8's.     The  forms 


for  the  girders  were  built  complete  on  the  ground.  They 
were  then  hoisted  by  means  of  one  gin-pole,  placed  in 
position  on  the  piers,  spaced  and  braced.  Each  girder 
form  being  entirely  self-supporting,  the  floor  joists  and 
lagging  was  next  placed,  the  shoring-up  being  left  until 
the  end. 

As  the  amount  available  for  the  structure  was  limited, 
the  keynote  of  the  viaduct  was  simplicity  in  every  detail, 
with  a  minimum  of  costly  architectural  treatment.  Prac- 
tically the  only  areliitectural  treatment  consisted  of  a 
few  segmental  haunches,  paneling  of  the  outside  gir- 
ders and  a  cast  balustrade,  neither  of  which  was  costly. 
There  being  no  difficulties  of  design,  the  only  problem 
was  to  obtain  a  combination  of  massive  appearance  with 
beauty  and  low  cost.  The  degree  of  success  attained  may 
be  judged   by  the  accompanying  view  of  the  structure. 

The  bridge  was  designed  and  built  by  the  writer  as 
engineer  for  the  Central  Construction  Co.,  of  Colorado 
Springs,  Colo. 

As  the  site  was  examined,  plans  and  details  made, 
estimate  prepared  and  contract  let  in  but  ten  days'  time, 
the  viaduct  will  not,  perhaps,  stand  as  a  model  of  engi- 
neering design,  as  many  little  refinements  could  well  have 
been  introduced  had  time  permitted.  However,  as  an 
example  of  what  can  be  done  for  a  comparatively  low 
cost,  it  may  merit  this  deseriptioii. 


Losidl  Tests  oim  BipncI 
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The  crushing  strength  of  brick  piers  of  large  size  is 
under  investigation  by  the  Bureau  of  Standards  in  Pitts- 
burgh, Penn.  So  far  more  than  22  filers  have  been  tested. 
As  nearly  as  possible  each  pier  was  30  in.  square  by  10  ft. 
high,  except  two  piers  which  were  built  5  ft.  high.  Each 
pier  averaged  44  courses.  The  joints  were  about  ^%  in. 
thick.  The  qualities  of  brick  used,  kinds  of  mortar,  ages 
of  piers  and  results  of  tests  are  tabulated  in  Fig.  1. 
Three  typical  styles  of  bonding  were  selected  for  test — 
header  every  other  course,  every  fourth  course  and  every 
seventh  course;  thus  there  were  three  types  of  bonding  for 
each  set  of  piers.  One  of  the  5-ft.  piers  had  steel-mesh 
reinforcing  placed  in  every  horizontal  joint;  the  other, 
every  four  courses;  but  the  results  obtained  were  incon- 
clusive (see  Conclusion  No.  7). 

Method  of  Test 
Each  pier  was  constructed  in  the  laboratory  on  a  steel 
plate  1  in.  thick,  leveled  on  the  floor.  The  plate  surface 
which  was  to  rest  on  the  base  of  the  testing  machine  was 
planed.  A  plate  II/2  in-  thick,  with  eye-bolts  for  crane 
connections,  was  laid  on  the  top  of  the  finished  pier,  con- 
nected with  the  baseplate  by  four  vertical  rods,  so  that 
the  piers  could  be  lifted  easily  and  set  in  the  testing  ma- 
chine without  injury.  The  top  ])late  was  removed  after 
the  pier  was  in  place.  The  pier  was  leveled,  the  top  cov- 
ered with  a  thin  coat  of  plaster  of  paris,  and  the  head  of 
tlie  machine  brought  down,  squeezing  out  superfluous 
material.     The  pier  was  then  left  for  several  hours  to 


•Abstract  of  paper  by  J.  H.  Griffith  and  J.  G.  Bragg,  Bureau 
of  Standards,  Pittsburgh,  Penn.,  presented  before  the  recent 
meeting  of  the  National  Brick  Manufacturers'  Association. 
It  is  based  on  an  investigation  being  conducted  l^y  the  Bureau 
of  Standards  in  Pittsburgh  to  determine  the  pliysical  prop- 
erties of  large  piers  when  tested  to  destruction.  The  inves- 
tigation was  inaugurated  by  the  N.  B.  M.  A.  under  Its  Com- 
mittee on  Technical  Investigations  (Prof.  Edward  Orton. 
Chairman)  and  was  taken  up  in  cooperation  with  the  Bureau 
of  Standards  through  Prof.  A.  V.  Bleininger,  Ceramic  Chemist, 
who  acted  in  an  advisory  capacity  in  the  conduct  of  the  work. 
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allow  the  plasler  to  set.  jMeasiircnients  ol'  coitipressidM 
were  made  at  several  eoriiers,  as  were  also  transverse 
measurements  and  strains  between  bricks. 

As  shown  in  Fig.  1,  bricks  laid  up  in  cement  mortar 
stood  up  best.  Cement-lime  mortar  gave  almost  as  good 
results.  Piers  using  lime  mortar  were  oidy  about  one-half 
as  strong  as  those  with  cement;  luit  it  should  l)e  noted  thai 
vitriiicd  brick  laid  up  in  linio  mortar  withstood  a  pres- 
sure of  more  than  1400  lii.  per  sq.in.  Tlio  weakness  of 
these  piers  was  caused  mainly  by  an  almost  entire  lack 
of  carbonation  of  the  mortar  on  the  interior,  rather  than 
liv  any  special  inefficiencv  of  lime  mortar  when  properly 
aged. " 

Char \CTi:iusTic  F.viLriac  ok  i'ii:i;s 

At  about  three-fourths  maximum  load  vertical  hair- 
cracks  began  to  appear,  \yith  continued  loading  the  piers 
broke  up  into  vertical  laminations.  This  condition  was 
induced  by  the  bending  of  the  individual  bricks,  causing 
them  to  split  transversely.  The  bending  is  the  result  of 
nonuniform  bearing  proceeding  from  lack  of  homogeneity 
of  texture  in  the  pier,  in  an  individual  brick  or  in  llic 
mortars. 

The  progressive  action  of  this  cracking  is  most  interest- 
ing. Sometimes  very  early  in  the  test  small  haircraek* 
formed  in  the  upper  or  lower  surface  of  a  brick,  usually 
just  under  or  near  the  vertical  Joints,  and  widened  at  the 
surface  as  the  load  increased.     Finally,  subdued  sounds 


0     5     10    15   eo    2,500,000 
FIG.    1.     DATA   OF   LOAD   TESTS 

were  heard,  which  increased  in  volume  until,  in  the  case 
of  vitrified  and  hard-burned  brick  laid  up  in  lime  mortar, 
a  succession  of  popping  sounds  occurred,  frequently  in- 
creasing until  the  sound  became  a  loud  "bubbling"  in  the 
final  stages.  When  a  brick  split,  the  ones  above  and  below 
tended  to  do  the  same,  until  the  structure  became  a  suc- 
cession of  strips,  and  failed  either  by  spalling  out  in  large 
masses  or  as  a  group  of  thin,  isolated  colunuis. 


FIG.  2.  FAILURE  BY  SPALLING  (LEFT)  AND  BY  VERTICAL 
CLEAVAGE    (RIGHT) 

Left — Common  brick — cement  mortar  1:3;  maximum  unit 
load,  5S0  lb.  per  sq.in.  Right — Vitrified  brick — cement  mortar 
1:  3;  maximum  unit  load,  2S33  lb.  per  sq.in. 

The  following  are  the  main  conclusions  reached  in  the 
investigation : 

(1)  The  strength  of  piers  under  vertical  loading  bears  a 
close  relation  to  the  kind  of  brick  used  and  the  quality  and 
age    of   the    mortar. 

(2)  The  low  strength  of  piers  laid  in  lime  mortar  is 
attributed  in  the  main  to  insufficient  aging,  with  a  conse- 
quent lack   of  a   proper  carbonation   of   the   mortar. 

(3)  Experiments  seem  to  indicate  that  the  strength  of 
a  pier  is  largely  independent  of  the  course  bonding.  The 
real  function  of  bonds  is  to  maintain  a  certain  integrity 
and  monolithic  action  of  the  masonry  against  initial  strains 
induced  through  setting  and  "drying  out"  of  the  mortar 
rather  than  to  give  any  great  increase  of  vertical   strength. 

(4)  The  elastic  limit  of  the  piers  laid  up  in  cement  and 
cement-lime  mortar  was  approximately  one-half  the  ma..x- 
imum  load. 

(5)  Piers  fail  through  a  tendency  to  separate  into  ver- 
tical strips  caused  by  bending  failure  in  the  individual  brick 
produced  by  unequal  distribution  of  the  vertical  load  over 
the  cross-section.  This  is  aggravated  by  ineffective  shear- 
ing and  adhesive  strength  of  the   mortar. 

(6)  A  high  modulus  of  rupture  of  the  brick  is  more  de- 
sirable than  superior  crushing  strength.  Higher  modulus 
of  rupture  would  be  realized  in  practice  by  increasing  the 
thickness  of  the  bricks  or  by  laying  them   on  edge. 

(7)  A  further  study  of  the  action  of  steel-mesh  rein- 
forcing in  the  horizontal  joints  is  recommended  in  order  to 
ascertain  the  load  efficiency  of  piers  having  an  outer  shell 
of  hard  brick  with  an  inner  core  of  softer  brick.  This  con- 
struction would  be  used  vs'here  a  high-grade  brick  is  not 
easily   obtainable. 
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By  C.  E.  Davis* 

Sixty-seven  breaks  have  occurred  since  189:^  in  the  30- 
in.  cast-iron  main  known  as  the  Hartwell  Ave.  line  of 
tlie  Phihidolpliia  wator-workfi.  This  main  is  about  21/^ 
miles  long  and  delivers  water  from  the  Roxborongh  high- 
service  staudpipe  to  Chestnut  Hill. 

Over  a  large  part  of  its  length  the  pipe  line  is  laid 
in  unimproved  country  road,  and  it  is  nowhere  subjected 
to  heavy  or  frequent  traffic.  There  has  been  no  disturb- 
ance from  adjacent  excavations,  nor  has  there  been  any 
settlement  or  yielding  of  the  ground  in  which  the  line  is 
laid.  The  pipe  has  a  comparatively  light  cover  of  earth 
and  is  probably  quickly  affected  by  temperature  changes. 

A  parallel  main  to  the  Ilartwell  Ave.  line,  drawing 
likewise  from  the  Eoxborough  standpipe  and  leading  to 
Chestnut  Hill,  is  laid  on  Eex  Ave.  The  accompanying 
profdes  show  the  heads  under  which  the  two  mains  are 
operated.  The  Hartwell  Ave.  profile  shows  the  locations 
of  the  several  breaks. 

The  Eex  Ave.  line  was  laid  in  1902  and  has  given  no 
trouble.  The  Hartwell  Ave.  line,  as  before  stated,  has 
broken  67  times  since  it  was  laid  in  1893.  Both  mains 
are  operated  under  the  standpipe  head  indicated  on 
the  profile,  and  under  normal  conditions  this  standpipe 
is  directly  connected  with  the  discharge  from  the  punip- 


\\  issahitkon  Creek  no  breaks  have  occurred.  An  analy- 
sis of  tlie  iron  in  the  pipes  laid  in  this  section  is  not  avail- 
able, but  an  external  examination  indicates  that  it  is  of 
a  better  quality  than  in  the  sections  where  the  breaks 
have  occurred.  Eeports  from  workmen  replacing  the 
broken  pipes  corroborate  the  conclusion  that  the  iron  is 
inferior  in  quality.  These  reports  are  invariably  to  the 
effect  that  the  pipe  is  easily  broken  up. 

No  particular  significance  can  be  attached  to  the  char- 
acter and  location  in  the  individual  pipes  of  the  several 
fractures,  except  that  these  still  further  corroborate  the 
conclusion  that  the  metal  is  poor.  Erequently,  a  piece  is 
found  broken  out  bodily  from  the  barrel  of  the  pipe  and 
entirely  freed  from  the  rest  of  the  casting. 

The  following  table  gives  a  record  of  the  67  breaks 
by  years  since  the  pipe  was  laid  and  by  months  of  the 
vear: 


BREAKS  IN  HARTWELL  AVE.  WATER  MAIN 


Break.s     Year 


Month 


Breaks 


January     9 

February    S 

March    5 

AprU    2 

May    2 

June 2 

July    3 

August    4 

September    5 

October    6 

November    8 

December    13 


The  seasonal  variation  in  the  breaks  may  be  significant, 
but  there  are  no  data  available  which  indicate  that  anv 
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ing  station.  The  mains  feed  substantially  the  same  dis- 
tribution system  at  Chestnut  Hill  and  are  cross-connected. 

The  Hartwell  Ave.  pipe  was  furnished  by  the  Reading 
Foundry  &  Machine  Co.,  which  discontinued  the  manu- 
facture of  pipe  a  number  of  years  ago.  The  specifica- 
tions under  which  it  was  manufactured  are  not  available, 
and  no  record  of  tests  of  the  pipe  is  extant.  The  thick- 
ness of  the  metal  in  the  body  of  the  pipe  appears  to  be 
about  what  is  called  for  under  present  standard  specifica- 
tions for  the  head  under  which  it  is  operated. 

The  direct  cause  of  these  numerous  breaks  appears  to 
be  a  poor  quality  of  cast  iron,  as  indicated  by  the  follow- 
ing typical  analysis,  in  which  special  attention  is  called 
to  the  high  phosphorus: 

SlUcon,  1.S5:  sulphur,  0.097;  manganese,  0.361;  phosphorus, 
1.33;  combined  carbon,  0.526;  gr.  carbon,  2.756;  total,  3.282. 

Some  significance  should  be  attached  to  the  fact  that 
in  a   distance   of  one   thousand   feet  easterly   from   the 

•Chief  of  Bureau  of  Water,  Philadelphia,  Penn, 


diU'ercnce  in  the  oi)eration  of  the  main  could  account  for 
tlie  slight  variation  in  the  number  of  breaks  in  an  in- 
dividual year,  these  breaks  ranging  from  none  to  seven 
in  a  single  calendar  year. 

The  joints  on  the  Ilartwell  Ave.  line  are  ordinary  lead- 
and-gasket  joints.  They  have  given  no  unusual  trouble 
either  from  leaks  or  from  blowing  out,  all  the  difficulty 
having  been  concentrated  in  broken  castings.  Air  valves 
are  placed  on  the  summits  at  the  standpipe  end  of  the 
main,  and  these  have  been  operated  regularly  for  many 
years.  Additional  air  valves  have  recently  been  placed 
at  frequent  inter\'als  throughout  the  entire  length  of  the 
line.  There  is  no  definite  record  of  the  actual  grades 
to  which  the  main  is  laid,  but  the  surface  of  the  ground 
appears  to  preclude  the  probability  of  summits  other 
than  those  indicated  on  the  accompanying  profile.  This 
conclusion  is  corroborated  by  the  fact  that  the  additional 
air  valves  show  no  evidence  of  an  accumulation  of  air 
ill  the  pipes. 
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The  absence  ol'  air  ami  liaiiuiiur,  tlie  riW(li)iii  I'l-oin 
trouble  in  the  inuallul  Hex  Ave.  main,  tlie  ilieiiiical  analy- 
sis of  the  iron  from  the  liartwell  Ave.  pipe,  and  the  cor- 
roborative testimony  of  the  ease  with  which  the  iron  is 
broken  by  workmen  lead  to  the  conclusion  tliat  a  jwor 
quality  of  metal  was  responsil)le  for  the  frequent  breaks 
in  the  liartwell  Ave.  main. 
'^ 

(Grasadl  Truairalfe  Facade  R^o 

The  Grand  Trunk  Pacific  Ky.  was  opened  for  throuijh 
commercial  traffic  between  Winnipeg  and  Prince  Kupert, 
IT  IS  mi.,  on  Sept.  1,  1914  (steel  having  been  joined  A])r. 
T,  1914),  thus  completing  tlie  second  transcontinental 
railway  in  Canada.  The  eastern  section  of  the  line  from 
Moneton,  N.  B.,  to  Winnijicg,  constructed  by  the  Cana- 
dian Government,  was  described  in  Engineering  News, 
June  27,  1912.  The  western  .section  was  built  by  the 
Grand  Trunk  Pacific  TJy.,  and  is  operated  by  that  com- 
pany. 

Construction  was  I'ommcnced  in  190;"),  and  has  been 
under  the  direction  of  B.  B.  Kelliher,  Cliief  Engineer.  He 
resigned  his  position  in  the  fall  of  1914,  and  the  work  is 
now  under  H,.  A.  Woods,  who  has  been  Assistant  Chief 
Engineer  for  several  years.  Some  of  the  difficult  work 
along  the  Eraser  River  was  described  in  Engineering 
News,  Oct.  8,  1914.  A  condensed  map  and  profile  are 
given  in  the  accompanying  illustration.  There  is  a  total 
rise  of  2938  ft.  from  Winnipeg  (785  ft.)   to  the  Eocky 


The  rcmarkabli'  fcalurc  of  the  ])rofile  and  the  location 
is  the  low  grailu  .secured  through  the  Rocky  Mountains, 
this  being  0.4%,  with  the  exception  of  a  2()-mi.  pusher 
grade  of  ]%.  For  the  entire  line  the  maximum  grade  is 
0.4%,  with  an  aggregate  of  a  little  over  100  mi.  of  0.5%. 
The  latter  grades  are  against  westbound  traffic  only,  and 
the  heavier  traffic  will  be  eastbound.  The  1%  pusher 
grade  (again.st  eastbound  traffic)  is  on  division  No.  9.  The 
ilianging  character  of  the  country  is  indicated  by  the 
change  in  curvature.  Eor  the  first  five  divisions  from 
Winnipeg  (to  Wainwright,  (570  mi.)  the  maximum  curves 
are  3°.  Eor  the  next  two  divisions  (to  Edson,  250  mi.) 
this  is  increased  to  4°,  while  on  all  the  remaining  seven 
divisions,  825  mi.  to  the  coast,  the  maximum  curvature 
is  G°. 

The  niaxinuim  cle\ation  above  .sea  level  is  3723  ft.  at 
the  Continental  Divide,  in  the  Yellowhead  Pa.ss.  About 
30  mi.  beyond  this,  along  the  Eraser  River  cafion,  comes 
the  sharp  fall  of  the  20-mi.  pusher  grade.  There  is  also 
a  summit  elevation  of  35G0  ft.  at  Obed,  on  the  same  di- 
vision. The  Canadian  Pacific  Ry.  reaches  an  elevation 
of  5330  ft.  at  Stephen  and  4330  ft.  in  the  Rogers  Pass, 
with  grades  of  2.2%  in  both  cases  (originally  4.2%). 
The  Canadian  Northern  Ry.  will  use  the  Yellowhead  Pass, 
and  practically  parallel  the  Grand  Trunk  Pacific  Ry.  for 
about  250  mi.  from  Edmonton. 

The  railway  has  been  provided  mainly  with  perma- 
nent structures,  but  there  are  a  few  wooden  bridges  of 
comparatively  temporary  nature  which  will  be  filled  from 
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Mountain  summit  at  Divide  (3723  ft.),  and  a  fall  of 
3705  ft.  from  Divide  to  the  terminal  at  Prince  Rupert  (31 
ft).  Eor  operating,  the  line  is  divided  into  14  divisions, 
or  train  districts,  and  the  characteristics  of  these  are 
shown  in  the  accompanying  table. 

CHARACTERISTICS  OF  THE  GR.\ND  TRUNK  P.\CIFIC  RY.,  CANADA 


Tiain  District 
Winnipeg     (785     ft)      to 

Rivers 

Rivers  to  Melville 

Melville  to  Watrous 

Watrous  to  Biggar 

Biggar  to  Wainwright. . .  . 
Wainwright  to  Edmonton. 

Edmonton  to  Edson 

Edson  to  Jasper 

Jasper  to  McBride | 

McBride  to  Prince  George. 
Prince  George  to  Endako . . 
Endako  to  Smithers. ..... 

Smithers  to  Pacific 

Pacific  to  Prince  Rupert . . . 


Ruling  Grade, 

Elev. 

Per  Cent. 

Above 

West- 

East- 

Sea 

bound 

bound 

Level, 

Per 

Per 

ft. 

.Miles 

Cent 

Ml. 

Cent.   M 

156S 

142 

0  5 

17 

0  4 

1812 

137 

0  5 

14 

0  4        1 

1782 

129 

0  5 

19 

0.4       3 

2150 

118 

0  5 

27 

0.4        1 

2252 

140 

(1  5 

27 

0.4       a 

2203 

125 

0  4 

29 

0.4       a 

2984 

128 

0  4 

48 

0.4        1 

3460 

104 

0.4 

3S 

0.4        2 

2360 

107 
pusher 

0.4 

20 

0  4       3 
10       2 

1870 

144 

0  4 

IH 

0,4       3 

2245 

116 

(1  4 

24 

0  4 

1640 

127 

0  4 

4 

0.4        2 

3S5 

105 

0  4 

4 

0  4       <■ 

31 

120 

0.3 

1 

0.4       1 

time  to  time.  There  also  remains  the  construction  of  ad- 
ditional stations,  section  houses  and  similar  facilities  as 
these  become  necessary  with  the  development  of  the  traf- 
fic. Division  points,  with  the  exception  of  that  at  Prince 
Rupert,  have  all  been  supplied  with  roundhouses,  shops, 
coal-  and  water-handling  plants,  etc.  The  railway  is  in 
good  condition  for  traffic,  but  (as  on  all  new  lines)  con- 
siderable additional  ballasting  will  be  required  where  set- 
tlement occurs.  This  work  will  be  done  from  time  to 
time,  and  a  further  lift  of  ballast  will  be  given  over  the 
entire  line  after  traffic  has  thoroughly  settled  the  roadbed. 
At  Prince  Rupert,  the  Pacific  port,  temporary  facil- 
ities have  been  provided  for  railway  terminals  and 
dockage.  A  very  ambitious  layout  is  contemplated  for 
railway  and  water  terminals,  but  it  has  been  thought 
desirable  to  make  extensive  studies  before  commencing 
such  an  undertaking,  and  this  preliminary  work  is  still 
under  consideration. 
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Sea  Water 


By  ]\u'l  WinTiiAit* 

In  Engineering  News,  Nov.  26,  i;»ll,  p.  ll)8.S,  tlicre 
was  an  editorial  rommentiug  on  tlic  salting  of  Miraflores 
Lake  on  the  Panama  Canal  as  a  "curious  hydraulic  para- 
dox." 

At  Seattle,  Wash.,  what  is  known  as  the  Lake  Washing- 
ton Canal  is  now  approacliing  completion.  The  coni- 
nninity  had  always  supposed  that  the  water  above  the 
locks  would  be  fresh,  being  fed  by  tlie  overflow  from  Lakes 
Union  and  Washington,  both  fresh-water  bodies.  The 
unexpected  invasion  of  Miraflores  Lake  b}  the  sea  water 
led  to  the  belief  that  a  similar  condition  would  prevail  at 
Seattle  when  the  canal  and  lock  are  put  in  operation. 
The  phenomenon  is  of  such  interest  that  it  invites  an 
analysis  of  the  reasons  therefor  and  the  drawing  of  a 
parallel  between  the  two  cases. 

Briefly,  the  conditions  at  Panama  are  as  follows : 
The  Miraflores  locks  are  located  about  8  mi.  inland  from 
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FIG.  1.    PACIFIC  END  OF  THE  PANAMA  CANAL  AND  THE 
LAKE   WASHINGTON    CANAL    TO   THE    SAME    SCALE 

the  Bay  of  Panama.  Tlie  extreme  tidal  range  is  approxi- 
mately 20  ft.  Miraflores  Lake,  an  irregular  body,  is  about 
2  mi.  in  its  greatest  length.  The  surface  of  the  lake  is  55 
ft.  above  mean  tide  in  the  Pacific,  .and  the  bottom  of  the 
lake  is  above  high  tide  in  the  sea-level  section  of  the 
canal. 

There  are  two  pairs  of  locks,  each  110x1000  ft.,  divid- 
ing the  lift  into  practically  two  parts.  By  February, 
1914,  samples  taken  showed  a  diffusion  of  salt  throvighout 
the  whole  lake,  the  proportion  of  salt  water  running  as 
high  as  15  jjer  cent.  This  necessitated  the  abandonment 
of  Miraflores  Lake  as  the  source  of  domestic  water- 
supply. 

The  conditions  in  Seattle  are  substantially  as  follows: 
The  lock  is  located  about  a  mile  inland  from  the  main 
body  of  Puget  Sound.  Salmon  Bay,  immediately  above 
the  lock,  is  a  basin  over  a  mile  in  length.  Lake  Union, 
approximately  the  same  area  as  Miraflores  Lake,  begins 
about  21/^  mi.  above  the  lock.  A  canal  connecting  the 
two  bodies  is  nearly  11^4  mi.  long.  The  extreme  tidal 
range  is  approximately  17  ft.     The  surface  of  Salmon 
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r>ay,  which  will  become  a  basin  or  lake,  will  be  about 
K)!^  ft.  above  mean  tide,  or  only  8  ft.  above  high  tide. 
The  bottom  of  the  basin  will  be  from  24  to  32  ft.  below 
high  tide.    The  lock  is  80x825  ft.,  there  being  but  one  lift. 

From  appearance  the  conditions  here  tending  to  pass 
sea  water  through  the  lock  are  decidedly  more  favorable 
than  at  Panama.  At  first  thoiight  one  might  look  upon 
tlie  statement  tliat  sea  water  will  pass  up  the  lock  as  an 
assertion  that  the  law  of  gravity  will  be  reversed  by 
making  water  run  uphill.  When  analyzed,  however,  the 
action  is  shown  to  be  tlie  result  of  natural  laws,  explained 
as  follows: 

Assume  that  a  vessel  enters  the  Seattle  lock  from  the  sea 
at  mean  tide.  The  depth  of  the  water  in  the  lock  would 
be  33I/2  ft.,  not  less  than  80  per  cent,  of  which  probably 
would  be  salt  water.  Fresh  water  from  above  would 
then  be  let  in  at  the  bottom  of  the  lock,  which  action 
should  mix  the  fresh  and  salt  water  during  the  process 
of  increasing  the  depth  to  50  ft.  The  resultant  mix- 
ture would  tlion  be  approximately  60  per  cent,  of  salt 
water. 

Sea  water  may  be  said  to  weigh  64  lb.  per  cu.ft.  and 
fresh  water,  62.5  lb.,  a  difference  of  1.5  lb.  The  60  per 
cent,  salt  water  would  consequently  weigh  0.90  lb.  per 
cu.ft.  more  than  the  fresh  water,  so  that  in  the  lock 
at  a  depth  of  1  ft.  below  the  surface  there  would  be  a 
head  of  0.90  lb.  per  sq.ft.  over  that  of  the  fresh  water 
above  the  lock.  On  the  upper  sill,  36  ft.  below  the  surface, 
the  difference  in  weight  would  be  32.4  lb.  per  sq.ft.,  the 
equivalent  of  over  6  in.  of  head.  When  the  upper  gate 
is  opened  to  let  the  sliip  into  Salmon  Bay  this  difference 
in  head  will  be  sufficient  to  cause  the  brackish  water  to 
flow  out  of  the  lock  with  an  initial  head  of  6  in.  along 
the  bottom  of  the  basin,  while  the  fresh  water  will  flow 
in  from  the  top  and  take  its  place.  Wlien  this  heavy 
sea  water  has  spread  out  and  fallen  half  the  distance 
tliere  will  still  be  a  3-in.  head,  which  should  be  suffi- 
cient to  jDroduce  a  strong  current  of  large  volume,  con- 
sidering the  resistance  encountered  in  a  wide  channel. 
Tliis  difference  in  head  operates  in  principle  much  the 
same  as  a  common  hot-water  heating  system,  in  which  a 
slight  difference  in  head  created  by  the  variation  of  tem- 
perature of  the  water  in  the  up  and  down  pipes  is  sufficient 
to  produce  a  positive  circulation  against  the  high  resist- 
ance of  small  piping. 

Unless  artificially  disturbed,  the  salt  water  will  tend 
to  spread  over  the  bottom  of  Salmon  Bay  and  along  the 
canal  to  Lake  Union  in  wedge-shape  form,  thus  losing 
head.  The  movement  of  boats,  the  churning  of  their 
propellers,  and  other  causes  will  gradually  diffuse  the 
waters  of  the  basins  and  canal  until  tlie  entire  body  be- 
comes brackish.  The  effect  of  this  stirring  up  of  the 
water  would  be  mechanically  to  lift  the  salt,  distributing 
it  all  tlie  way  up  to  the  surface. 

To  illustrate:  Take  a  point  at  some  distance  above 
tlie  lock  and  assume  that  the  60  j^er  cent,  sea  water 
has  filled  the  bottom  of  the  channel  to  one-fo\irth  the 
depth,  or  9  ft.  Tliis  would  be  equivalent  to  a  head  of 
11/^  in.  at  the  bottom  of  the  channel.  When  the  water  is 
thoroughly  stirred  up,  there  still  would  be  a  IVo-JQ- 
liead  at  the  bottom,  the  salt  creating  the  head  having, 
however,  a  greater  elevation — that  is,  the  plane  of  mean 
head  would  be  raised  from  4l^  ft.  above  the  bottom  to  18 
ft.,  greatly  increasing  the  volume  of  water  tending  to  dis- 
place the  fresh  water  further  up. 
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The  cit'cct  would  be  tliat  of  liaving  inodianically  stored 
\\\)  enerfiy  by  lifting  the  weight  the  additional  height,  tlie 
res\ilt  being  a  progressive  aeeeleration  of  the  salt  water 
lip  tlie  eanal  and  its  distribution  tliroughout  the  basins. 

Tiie  lower  temperature  of  the  sea  water — the  difference 
between  it  and  the  lake  water  being  quite  appreciable 
in  tlie  summer — would  tend  to  increase  the  effective  head. 

Practically  there  is  a  serious  side  to  the  salting  of 
Salmon  Bay  and  Lake  Union.  It  is  not  knowai  how 
salty  the  water  will  become,  or  whether  it  will  suiliciently 
approach  the  condition  of  sea  water  to  sust<ain  the  life 
of  the  teredo,  or  wood  borer,  that  infests  Puget  Sound 
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In  KiKjiiiccring  News.  A])r.  29  (p.  843),  were  pub- 
lished suggestions  formulated  by  a  committee  of  engi- 
neers representing  the  luitioiial  engineering  societies  for 
submission  to  the  New  York  State  Constitutional  Con- 
vention. This  general  committee  of  engineers  has  since 
organized  subcommittees  to  deal  with  the  various  subjects 
covered  in  its  recommendations.  The  Subcommittee  on 
Public  Utilities  has  formulated  and  had  introduced  into 
the   convention,    through   the   courtesy    (jf    I'ldf.    ().    |1. 
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waters.  In  case  it  did,  however,  jirevent  the  use  of  un- 
treated timber  piling  it  would  frustrate  one  of  the  im- 
portant benefits  expected  of  the  canal  lock. 

Industries  have  already  located  or  purchased  sites  about 
Salmon  Bay  and  Lake  Union,  anticipating  the  advantages 
they  would  enjoy  in  obtaining  fresh  water  direct  from 
the  canal  and  lakes  for  manufacturing  purposes.  The 
salting  of  the  water  will  wipe  out  the  expected  benefits. 

It  has  been  predicted  that  the  fresh-water  harbor  would 
become  the  haven  of  vessels  laid  up  when  out  of  com- 
mission, where  they  would  not  be  subject  to  the  rapid  ac- 
cumulation of  barnacles  and  other  sea  growths.  Also, 
in  the  case  of  steel  vessels,  the  chemical  and  galvanic  cor- 
rosion would  be  much  less  in  fresh  water.  These  expected 
advantages,  particularly  the  last-mentioned  one,  would 
be  endangered  by  the  salting  of  the  water. 

J.  B.  Cavanaugh,  Corps  of  Engineers,  U.  S.  A.,  is  look- 
ing into  the  practicability  of  preventing  or  reducing  in' 
some  manner  the  passage  of  salt  water  through  the  lock. 


Landreth,  of  Schenectady,  a  member  of  the  convention, 
a  constitutional  amendment  (No.  708)  reading  as  fol- 
lows : 

Article  five  of  the  constitution  is  hereby  amended  by  add- 
ing a  new  section  thereto,  to  be  appropriately  numbered,  to 
read  as  follows: 

A  public  service  commission  of  five  members  shall  be  ap- 
pointed by  the  governor  by  and  with  the  advice  and  consent 
of  the  senate.  Each  commissioner  shall  hold  office  for  ten 
j'ears.  The  terms  of  the  commissioners  shall  be  so  arranged 
that  the  term  of  one  member  shall  expire  upon  the  first  day 
of  February  in  alternate  years.  Each  commissioner  should 
have  had  experience  in  connection  with  public  utilities  which 
would    fit    him    tor    the    duties    of   the    office. 

The  commission  shall  regulate  and  supervise  all  common 
carriers,  all  water  supply,  irrigation,  drainage,  gas.  power, 
lighting,  heating,  intelligence-transmitting  and  other  public 
utility  corporations  operating  within  the  limits  of  New  York 
state,  including  similar  activities  on  the  part  of  any  other 
state    department    or    political    subdivision    of    the    state. 

Removal  by  the  governor  of  any  commissioner  should  be 
made  only  after  the  filing  of  charges  and  after  affording  the 
accused  an  opportunity  to  be  heard  in  the  matter,  provided, 
however,  that  at  any  time  within  the  first  six  months  after 
making  an  appointment  the  governor  may  exercise  the  power 


248 


ENGINEERING    NEWS 


Vol.  7-i,  No.  6 


of  summary  removal.  A  successor  to  a  commissioner  who  has 
been  removed  should  be  appointed  to  fill  the  unexpired  term. 
Vacancies  caused  by  removal  or  otherwise  should  be  filled 
under  conditions  similar  to  those  governing  original  appoint- 
ment. 

The  engineer'  Subcommittee  on  Public  Utilities,  in 
order  to  support  this  amendment,  has  forwarded  a  .state- 
ment to  the  chairman  of  the  Constitutional  Convention's 
Committee  on  Public  Utilities,  Hon.  L.  P.  Hale.  The 
statement  is  as  follows: 

The  Subcommittee  on  Public  Utilities  of  the  General  Com- 
mittee representing  national  and  local  engineering  societies, 
which  has  already  memorialized  the  Convention  respecting  the 
changes  they  desire  to  see  incori)orated  in  the  New  York  Con- 
stitution, respectfully  submits  the  following: 

The  thing  which  we  consider  of  gieatest  importance  in 
any  plan  for  organization  of  a  State  Public  Utility  Commis- 
sion is  the  preservation  of  the  principle  of  continuity,  al- 
ready established  in  the  present  Public  Service  Commissions. 

By  this  we  refer  to  the  system  whereby  the  term  of  office 
of  the  members  of  the  Commission  expire  at  different  times, 
so  that  only  one  member  of  the  Commission  at  a  time  goes 
out  of  office.  Under  this  plar,  a  new  member  has  the  ad- 
vantage of  association  with  colleagues  who  have  had  years  of 
experience  in  the  work.  Thus  the  plans,  policy  and  methods 
of  the  Commission  are  continued  with  only  such  gradual 
change  as  experience  may  develop,  and  without  the  delays  and 
unnecessary  and  at  times  undesirable  changes  which  would 
be  certain  to  occur  if  the  entire  membership  of  the  Commis- 
sion  were  changed   at   one   time. 

Experience  has  proved  also  that  under  this  form  of  organ- 
ization, the  staff  of  the  Commission  is  a  permanent  body.  It 
can  readily  be  understood  that  with  the  great  responsibilities 
laid  upon  the  Public  Service  Commission,  the  members  of  the 
Commission  must  devote  their  time  to  questions  of  general 
policy  and  the  detail  work  must  be  done  by  the  Commission's 
staff  of  engineers,  attorneys,  accountants,  etc.  The  char- 
acter of  the  work  done  by  the  Commission  will  depend  very 
much  on  the  sort  of  men  it  secures  for  its  staff,  and  it  can 
secure  very  much  better  men  it  those  appointed  hold  their 
positions  continuously  as  long  as  they  display  ability  in  the 
discharge  of   their   duties. 

If.  however,  a  change  were  to  be  made  in  the  public  ser- 
vice law  so  that  an  entirely  new  commission  would  be  ap- 
pointed with  each  new  gubernatorial  administration,  there 
would  be  danger  not  only  that  the  commissioners  would  be 
appointees  without  the  experience  and  knowledge  necessary 
to  formulate  and  carry  on  a  sound  constructive  policy,  but 
that  the  principal  employees  of  the  Commission  would  be 
changed  tor  political  reasons  with  the  coming  in  of  each  new 
Commission. 

QUALIFICATIONS  OF  COMMISSIONERS 
The  second  important  thing  that  we  would  urge  upon  your 
honorable  body  is  the  embodiment  of  some  provision  in  the 
constitution  setting  forth  the  qualifications  which  candidates 
.^  •  the  oositlon  of  Public  Service  Commissioner  should  pos- 
se ;s. 

There  is  no  doubt  that  state  and  federal  control  of  those 
monopolies  generally  known  as  public  utilities  is  here  to  stay; 
but  it  is  a  serious  question  whether  these  great  powers  of 
control  will  be  so  wisely  and  justly  exercised  that  on  the  one 
hand  the  public  will  be  satisfied  and  on  the  other  hand  the 
public  utility  corporations  may  be  able  to  continue  in  business 
and  meet  the  requirements  made  upon  them. 

The   vast  responsibilities  placed  upon  these  Public  .Service 


"should  have  had  experience  in  connection  with  public  utili- 
ties which  would  fit  him   for  the  duties  of  his  office." 

The  questions  which  come  before  a  Public  Service  Com- 
mission require  for  their  intelligent  decision  intimate  ac- 
quaintance with  technical  matters,  financial  matters,  com- 
mercial matters,  legal  matters.  There  can  be  no  question 
that  men  -who  are  already  familiar  with  matters  of  this  sort 
from  experience  in  the  management  of  public  utilities,  can 
render  much  more  valuable  service  in  the  control  of  these 
utilities  than   men   who  are  without   such    experience. 

There  are  to  be  found  among  those  connected  with  public 
utility  companies  men  with  as  broad  conceptions  of  public 
rights  and  of  the  duties  to  be  fulfilled  to  the  public  as  can 
be  found  in  other  walks  of  life.  We  believe  that  such  ex- 
perienced men,  knowing  well  what  can  be  done  and  what 
cannot  be  done,  would  be  able  to  deal  more  firmly  with  the 
companies  than  would  members  of  a  commission  who  lacked 
such  technical  experience. 

It  should  be  understood,  moreover,  that  the  constitutional 
I'equirement  we  have  suggested — previous  experience  in  con- 
nection with  public  utilities  as  a  requisite  to  a  commis- 
sioner's appointment — is  not  to  be  construed  as  a  rigid  limi- 
tation upon  the  governor's  discretion  in  making  appoint- 
ments. The  responsibility  would  properly  be  upon  the  gov- 
ernor to  judge  as  to  how  much  experience  was  requisite  to  fit 
a  candidate  for  appointment.  The  value  of  such  requirements, 
embodied  in  a  statute  or  a  constitution,  is  that  they  define  the 
requirement  which  the  governor  should  have  in  mind  in  the 
selection  of  candidates.  It  is  not  pretended  that  this  require- 
ment or  any  other  which  could  be  framed  could  prevent  the 
selection  of  unfit  candidates.  It  is  believed  that  such  clauses 
are  of  value,  nevertheless,  in  setting  up  a  standard  to  which 
most  men  in  the  long  run  will  seek  to  conform. 

The  third  important  feature  of  our  recommendation  is 
that  there  should  be  one  Public  Service  Commission  for  the 
■whole  state  instead  of  two  as  at  present.  If  your  honorable 
body  shall  see  fit  in  its  discretion  to  provide  for  the  perpetu- 
ation of  the  principle  of  continuous  organization  in  the 
control  of  public  utilities,  and  shall  provide  that  public  service 
commissioners  shall  have  had  previous  experience  which 
■would  fit  them  for  the  duties  of  their  office,  the  main  pur- 
poses  of   our   committee   will    have    been    accomplished. 
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The  Pacific  Gas  &  Electric  Co.,  of  San  Francisco,  has 
recently  added  two  aerial  cables  across  the  Straits  of 
Carquinez  as  part  of  the  high-tension  lines  from  its  moun- 
tain power-houses  to  Oakland.  The  first  cables  of  this 
crossing  were  slung  14  years  ago,  when  the  Bay  Counties 
Power  Co.  completed  its  142-mile  transmission  system 
from  Colgate  (as  described  at  length  in  Engineering 
News,  Oct.  3,  1901). 

For  this  pioneer  work  no  precedents  had  then  been  es- 
tablished. The  main  span  was  4427  ft.  and  the  cables 
were  20  ft.  apart  horizontally  and  vertically,  as  shown  in 
Fig.  2.  All  four  cables  were  anchored  to  a  buried  concrete 
block  at  each  end ;  they  passed  over  one  leaning  and  two 
vertical  towers,  and  were  held  at  208-ft.  minimum  distance 


'Anchors 


FIG.  1.     THE   REBUILT  CABLE  SPANS  ACROSS  THE  STRAITS  OF  CARQUINEZ,  CALIFORNIA 


Commissions  are  hardly  realized  as  they  should  be.  Upon 
their  proper  handling  of  the  very  difficult  questions  before 
them,  depends  the  welfare,  the  prosperity,  the  safety  of  mil- 
lions of  people. 

It  is  unfortunately  the  case  that  many  of  the  appointments 
to  state  public  service  commissions  have  been  of  men  who 
had  not  sufficient  experience  or  ability  properly  to  fill  these 
positions.  We  have,  therefore,  proposed  for  incorporation 
into  the  Constitution  the  requirement  that  any  man  ap- 
pointed   to    membership     in     the     Public    Service    Commission 


abo\e  the  water.  Each  tower  saddle  was  formed  by  a  five- 
sheave  frame  on  a  wood  structure  supported  by  six  porce- 
lain insulators  and  tliree  wooden  cross-arms  (see  Fig.  2). 
At  the  anchorages  two  housed  strain  insulators  were  placed 
between  each  cable  and  the  concrete  block.  The  strain 
insulators  were  iron  frames  with  micanite  barriers  in  oil- 
iilled  cylinders,  as  shown  in  Fig.  7. 
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port  the  cables.  The  two  circuits  as 
rearranged  are  approximately  20  ft. 
apart,  and  the  conductors  of  each  cir- 
cuit are  10  ft.  apart  vertically.  Span- 
ning each  pair  of  steel  I-beams  is  a 
pair  of  steel  cross-arms,  each  of  which 
has  bolted  to  it  three  pin-type  porce- 
lain insulators.  Tlie  caps  of  these  insu- 
lators are  connected  by  steel  channels, 
wliicli  support  tlie  sheave  frame,  and 
five  tliree-grooved  sheaves.  Where  each 
cable  goes  over  a  saddle  a  short  par- 
allel length  is  bolted  on!  This  design 
lias  eliminated  the  inflammable  mate- 
rial of  the  original  construction  and 
gives  opportunity  to  replace  any  in- 
sulator which  becomes  broken.  These 
features  are  in  the  nature  of  extra  pre- 
cautions, since  the  original  construction 
has  been  entirely  successful.  From 
each  pair  of  I-beams  is  suspended  a 
platform  made  of  steel  channels  and 
wood  flooring.     The  anchorage  of  the 


Fig.   2—1 


PIGS.  2  TO  7. 
Old  south  tower 


DETAIL.S  I.;        

.  3 — New  south  tower. 
and  strain  insulator. 


.,L'  NKW  CONSTRUCTION  AT  CAltQUIXKZ  .ST!:  \  J  T - 

Fig. 
Fig.  7 


-New  anchor 


The  new  cables,  wliicli  are  duplicates  of  the  old  ones, 
are  %  in.  in  diameter  and  consist  of  19  strands  of  galvan- 
ized plow-steel  wire.  They  have  a  total  ultimate  strength 
of  48  tons,  equivalent  to  215,000  lb.  per  sq.in.;  the  nor- 
mal load  stress  is  about  11  tons  on  each  cable.  The  cables 
were  furnished  in  single  pieces  6300  ft.  long. 

To  accommodate  the  two  new  cables  the  tower  tops  had 
to  be  reconstructed.  The  old  wooden  cross-arms  were 
discarded  for  three  pairs  of  steel  I-beams  overhanging 
the  sides  of  the  towers,  as  shown  in  Fig.  3.  Near  the 
ends  of  these  steel-beam  arms  are  the  saddles  which  sup- 


two  new  cables  shows  somewhat  the  same  ideas  in  design. 
Two  latticed-channel  steel  beams  are  set  up  in  the  con- 
crete block  foundations,  inclined  with  their  tops  back- 
guyed  into  the  blocks.  On  each  of  these  beams  are  three 
pin-type  porcelain  insulators,  with  two  caps  cross-connect- 
ed by  liorizontal  double-channel  cross-bars.  Across  these 
bars  in  turn  and  parallel  with  the  main  beams  are  other 
channels,  with  rods  leading  to  the  spring  frame  of  the 
sheave  around  which  the  crossing  cable  is  wrapped  (see 
Fig.  6).  All  the  anchors  are  covered  with  corrugated-iron 
houses,  the  cables  entering  through  plate-glass  window.^. 
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SYNOPSIS — Organization  of  mainlenance  divi- 
sion of  Pennsylvania  State  Ilighwaij  Department 
and  the  method  of  keeping  costs  on  repairs. 

It  is  always  debatable  how  far  the  compiling  of  records 
and  cost  data  should  he  carried.  Elaborate  eostkeeping 
sj'stems  as  safeguards  in  the  expenditure  of  the  people's 
money  are  perhaps  more  justified  on  public  works  than  on 
private  works.  Moreover,  the  collection  of  elaborate  rec- 
ords and  cost  data  of  operations  which  bid  fair  to  become 
interminable,  such  as  maintenance  work  on  highways, 
is  more  justifiable  than  for  construction  work,  which  when 
once  completed  is  of  no  further  interest  in  itself. 

The  advantages  generally  claimed  for  a  thorough  cost- 
keeping  system  are  that  it  gives  to  the  lowest  laborer  and 
foreman  filling  out  their  daily  reports  more  interest  in 
and  knowledge  of  their  work  than  might  otherwise  be 
the  case;  and  that  a  proper  study  and  utilization  of  the 
reports — from  laborer  up — condensed,  compiled  and  sys- 
tematized, give  the  office  management  a  desirable  cheek 
on  field  operations  and  data  of  value  for  future  estimates, 
and  for  other  purposes. 

The  disadvantages  of  too  elaborate  a  system  are  that 
generally  a  good  foreman  or  fieldman  is  a  mighty  poor 
clerk,  and  vice  versa.  The  time  spent  in  filling  out  multi- 
tudinous blanks  of  green,  pink,  yellow  and  white  paper 
might  perhaps  be  otherwise  emplov'ed  in  building  or  re- 
pairing roads.  The  petty  annoyances  that  the  head  office 
may  cause  an  honest,  well-intentioned  foreman  who  makes 
mistakes,  which,  considering  the  man's  characteristics,  are 
perfectly  excusable,  has  driven  many  a  man  to  drink, 
or  to  something  worse. 

Hence,  with  these  considerations  in  mind,  in  present- 
ing here  a  brief  outline  of  the  record  and  costkeej)ing 
system  of  the  Pennsylvania  State  Highway  Department,  it 
is  not  the  intention  to  hold  up  a  model  of  excellence  but 
to  show  how  far,  at  least,  one  state  highway  department 
has  gone  in  collecting,  compiling,  tabulating  and  analyz- 
ing cost  data  on  road  maintenance.  There  is  another  pur- 
pose, and  that  is  to  give  an  outline  classification  of  high- 
way work,  which  could  be  made  of  great  use  in  an  engi- 
neer's library  as  the  basis  of  an  index  and  classification 
system — as  detailed  perhaps  as  has  yet  been  attempted. 

Organization  of  Maintenance  Division 

The  maintenance  and  repair  work  on  state  and  state- 
aid  highways  in  Pennsylvania  is  handled  by  a  division  of 
the  State  Highway  Department  separate  and  distinct  from 
that  handling  new  construction.  Day  laborers  are  em- 
ployed and  paid  directly  by  the  state,  which  is  divided 
into  districts  in  charge  of  engineers  under  whom  are 
superintendents,  general  foremen,  foremen  and  laborers. 
General  supervision,  engineering  and  executive  work  are 
done  by  a  maintenance  engineer  through  his  assistant 
engineers  and  chief  clerk.  Fig.  1  is  a  classification  and 
diagram  of  the  work  and  Fig.  2  is  an  organization  chart. 

The  origin  of  all  data  is  with  the  foreman  directly  in 
charge  of  the  work,  who  in  his  Daily  Report  furnishes 


to  his  general  foreman  a  complete  statement  of  the  num- 
ber of  men  employed,  the  number  of  hours  and  the  rate 
per  hour  for  each  man,  with  the  charges  distributed  over 
the  various  operations  under  the  proper  heading.  His  re- 
port shows  the  location  and  extent  of  all  work  performed. 
At  the  end  of  each  week  the  general  foreman,  upon  a 
General  Foreman's  Weekly  Report,  furnishes  the  superin- 
tendent with  a  sunnnarized  statement  of  work  performed 
in  his  district,  compiled  from  the  Foreman's  Daily  Re- 
ports. A  rearrangement  of  charges  eliminating  the  in- 
dividual laborer  places  all  the  data  in  the  form  required 
for  the  Superintendent's  Semi-^Ionthly  Progress  Report, 


Assistant  Engineer. 


App.    Progress    Re- 
Drainage  Report. 


App.    Progress    Re 

porl. 
Bridge  Cons.  Report 


Maintenance  Engineer. 


fig.  1.     CLASSIFIC.\TIC)X  OF  M.A.INTENANX'E  WORK  AND 
METHOD  OF  HANDLING 

which  accompanies  all  payrolls,  and  enables  him  to  readily 
summarize  all  costs. 

The  pay  periods  for  all  classes  of  employees  paid  on 
an  hourly  basis  close  on  the  15th  and  last  day  of  each 
month,  and  at  this  time  the  superintendent  forwards  to 
the  assistant  engineer  all  payrolls,  with  progress  reports, 
showing  distribution  of  all  charges  appearing  on  the  pay- 
rolls. Through  the  assistant  engineer,  after  the  necessary 
checking  and  recording  have  been  done,  the  payrolls  are 
forwarded  to  the  offices  of  the  Maintenance  Division, 
where  they  are  thoroughly  checked  for  correct  distribution 
of  costs  and  for  consistency. 
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FIG.  2.     ORGANIZATION  CHART  OF  MAINTENANCE  DIVISION  OP  THE   PENNSYLVANIA   STATE 

HIGHWAY   DEPARTMENT 


The  method  of  clasbifying  e.xpeiulitures  for  material, 
supplies,  rentals,  salaries,  expenses,  etc.,  is  similar  to 
the  method  used  in  classifying  labor  expenditures — all 
bills  presented  being  accompanied  by  progress  reports, 
with  the  cost  charged  to  the  proper  operation. 

A  list  of  the  various  forms  (all  made  out  in  duplicate 
and  some  in  triplicate)  which  originate  or  pa,ss  through 
.lie  hands  of  the  superintendents  and  assistant  engineers 
follows : 

8.5-H    Department  Authoi-ization. 

S5-J     AppUcation    for   Authoiization    (Superintendent). 

S5-I      Engineer's  Authorization. 

893        Requisition. 

892       Department  Purchase  Order. 

892^4    Shipping  Order. 

S94       Bill  Heads. 

Department  Bill  of  Lading. 

Department  Memorandum  Bill  of  Lading. 

Identification  Card    (Engineer.^). 
.^3  Time  Card. 

X4  Foreman's  Daily  Report. 

m-E    Roller  and  Cru.slier  Dailv  Report. 
81 -D    Motor  Truck  Dailv  Report. 
890        Time    Book. 


10-B 
904 


Superintendent's  Purchase  Order. 

Superintendent's   Report    (Personal   'Weekly). 

General  Foreman's  'Weelfly  Report. 

Payroll  (Labor  and  Team). 

Payroll    (Superintendent's   Bill). 

Payroll    (General    Foreman). 

Payroll    (Monthly   Employees). 

Payroll    (Monthly   Employees'   Expense). 

Semi-Monthly  Progress  Report. 

.Summary  Sheet   (Payroll). 

Superintendent's   Check   Report. 

Report  of  Completion  of  Authorization. 

Receipt  Book. 

Superintendent's  Salary  Receipt. 

Monthly    Employees'    Salary  Receipt. 

Monthly  Resurfacing  Report 

(Water-bound    macadam). 
Monthly  Resurfacing  Report 

(Bituminous    macadam). 
Monthly  Drainagt"  Report. 

Assistant  Engineer's  Monthly  Maintenance  Report. 
Superintendent's   Monthly  Tool  Report. 
General   Foreman's  Monthly    Tool  Report. 
Land  Lease. 
Resolutions.   Board    of   Supervisors,    for   maintenance 

and   repair  of  state-aid   roads,   agreeing  to   pay 

50  per  cent,  of  the  same. 
Resolutions,    Borough   Council,    for   maintenance   and 

repair    of   statt»-aid    roads,    agreeing   to   pay   50 

per  cent,  of  the  same. 
Annual  Bridge  and  Culvert  Report. 
Traffic  Census. 
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It  is  not  necessary  to  go  into  tlie  use  of  these  in  de- 
tail, as  their  titles  and  the  charts,  Figs.  1  and  2,  arc 
sufficient  to  make  somewhat  clear  their  applications. 
Some  description  of  their  contents,  however,  is  essential. 
The  requisition  form  requires  a  very  complete  analysis 
of  the  proposed  expenditures.  The  detail  progress  reports, 
payrolls,  and  special  reports  on  resurfacing,  bridge  work, 
traffic  censuses,  etc.,  are  familiar  to  most  engineers;  they 
naturally  require  considerable  time  and  labor.  The  Land 
Lease,  9-D  covers  all  rentals  of  quarries,  .storage  buildings, 
etc.  The  forms  10-A  and  10-B  are  for  agreements  with 
local  road  authorities.  It  should  be  added  that  the  list 
of  forms  given  here  has  since  been  somewhat  revised, 
extended  and  elaborated.  These,  it  is  to  be  remembered, 
are  reports  originating  in  the  field. 

In  the  office,  checking  reports  for  consistency  of  classi- 
fication and  operation  is  given  careful  attention,  and  the 
location  of  the  work  as  shown  upon  the  reports  is  checked 
with  records  of  the  maintenance  engineer's  office,  which 
have  been  compiled  from  the  surveys  of  the  various  roads 
and  which  show  accurately  stations  for  all  township  bor- 
ough and  county  lines,  together  with  the  location  of  all  im- 
proved and  constructed  roads. 

Tlie  records  are  then  taken  in  hand  by  the  Cost  Ac- 
counting Department  under  the  chief  clerk,  and  several 
dozen  more  blanks  varying  in  size  from  an  index  card  to 
sheets  about  24x30  in.  are  filled  out.  The  amount  of 
data  and  general  information  thus  accumulated  and  sys- 
tematized is  remarkably  full  and  complete  as  the  classi- 
fication given  herewith  will  make  clear. 

In  the  accumulation  and  compilation  of  these  data,  the 
route  number  or  application  number  (in  the  case  of  state- 
aid  roads), 'which  is  the  legal  designation  of  the  road  un- 
der the  state-highway  acts,,is  considered  as  the  unit  for  the 
separation  of  all  such  costs. 

The  Cost  Accounting  Department  is  furnished  with  a 
monthly  statement  of  expenditures  upon  each  route  under 
each  classification  by  the  Authorization  and  Bookkeeping 
Department,  which  is  checked  against  the  cost-data 
records. 

Upon  all  routes  or  applications  the  work  is  classified 
as  follows :  General  Repairs,  Eesurfacing,  Bridge  Con- 
struction, Oiling,  Eemoving  Snow.  A  list  of  the  opera- 
tions under  each  classification  follows : 

GENERAL  REPAIRS 
Superintendence 

Removing  loose  stones,  dirt,  etc. 
Fining  ruts  and  wasliouts 
Repairing  gutters  and  terms 
Dragging 

Scraping  and  crowning 
Excavating  gutters 
Grubbing  and    clearing 
Grading    (cuts  and   fills) 
Quarrying  and  stripping 
Crushing 

Hauling  stone  and  screenings 
Spreading    stone   and   screenings 
Loading   and    unloading   stone 
Hauling  and  laying  telford 
Cost  of  stone 
Removing  snow 
Cleaning  and  repairing  drains 
Repairing  timber  bridges 
Repairing  stone  bridges  and  culverts 
Repairing  concrete  bridges  and  culverts 
Placing  pipe  drains 
French   drain 
Tile  drain 
Scarifying 
Sprinkling 
Rolling 

Erecting  and   maintaining   guard   rail 
Handling   equipment 
Temporary   bins,   sheds,   etc. 
Patching  and  repairing  asphaltic  concrete 
Patching  and   repairing  asphalt  and  penetration   macadam 
Repairing  briclt  road 
Dry    rubble   masonry 
Rubble  masonry   (mortar) 
First  class  masonry 


Concrete   masonrj' 
Cribbing 
Repairing  tool.s. 

RESURFACING 
Waterbound  Macadam 
Bottom    course: 
Grading 
Rolling 
Quarrying 
Crushing 

Loading   and   unloading 
Hauling  telford 
Laying  and  napping  telford 
Berms  and  gutters 
Cost  of  stone 

Second   and  top  course: 
Quarrying 
Crushing 

Loading  and  unloading 
Hauling   stone,    screenings 
Spreading  stone,  screenings 
Scarifying 
Sprinkling 
Rolling 
Cost  of  stone 

Drainage  and  miscellaneous: 
Placing   pipe   drain 
Placing  box   drain 
French    drain 
Tile  drain 
Repairing  drains 
Repairing    bridges 
Catch  basins  and  headwalls 
Retaining  walls 
Supertintendence 
Timekeeper 
Handling  equipment 
Temporary   bins,    sheds,    etc. 

Asphaltic  bituminous  macadam 
Bottom  course: 
.  Grading 
Rolling 
Quarrying 
Crushing 

Loading  and  unloading 
Hauling    telford 
Laying  and  napping   telford 
Berms  and  gutters 
Cost  of   stone 

Second  course  and  seal   coat: 
Quarrying 
Crushing 

Loading  and  unloading  stone 

Hauling  stone   and   screening   or  mixing  and   hauling   mixture 
Scarifying 

Spreading  stone  or  mixture 
Heating   and   pouring 
Spreading  screenings 
Rolling 

Hauling  and   spreading  stone  chips  or  torpedo  sand 
Cost  of  stone 
(iost  of  mixture  aggregate 

Drainage   aird  miscellaneous: 
Placing  pipe  drains 
Placing  box  drains 
French  drain 
Tile   drain 
Repairing  drains 
Repairing  bridges 
Catch  basin  and  headwalls 
Retaining  walls 
Superintendence 
Timekeeper 
Handling  equipment 
Temporary   bins,  sheds,   etc. 

Asphaltic  concrete 
Foundation: 
For  telford   (as  above) 
For  concrete   (as  follows) 
Grading 
Rolling 
Quarrying 
Crushing 

Loading  and  unloading 
Hauling  materials  for  mixing 
Placing  materials 
Berms  and   gutters 
Cost  of  stone 
Cost  of  sand 
(Tost  of  cement 

.A-sphaltic  concrete  course: 
Quarrying 
Crushing 

Loading  and  unloading 
Mixing  and    hauling 
Spreading  mixture 
Rolling 
Spreading  screenings 

Seal  coat: 
Heating  and  pouring 

Hauling  and   spreading   chips  or   torpedo   sand 
Rolling 

Drainage  and  miscellaneous: 
Placing  pipe  drains 
Placing  box   drains 
French  drain 
Tile  drain 
Repairing  drains 
Repairing  bridges 
Catch  basin  and  headwalls 
Retaining  walls 
Superintendence 
Timekeeper 
Handling  equipment 
Temporary  bins,  sheds,   etc. 

BRIDGE    CONSTRUCTION 
Equipment 
Excavating  channel 
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Temporary  tiartic 

FeiiciiiK 

t-iuard   rail 

AiJpi'oaches 

lOxcavating   for  fouiulation 

l'offer-c\am 

lOrc'otiiig    forms   and    falsework 

KoimivinK   forms  ami   falsework 

Malfiials  for  forms  antl   falsework 

Hauling  materials  (or  concrete 

Mixing  and  placing"  concrete 

Facing:  concrete 

Cost  of  aggregates 

Reinforcing   bars,   rods,  I-beams 

Kxpanded  metal 

Superintendence 

Timel<eepur 

OILING 

Surface 
Sweeping,   filling  holes,  etc. 
(liling  (heating  and  distribution) 
Hauling  sand  or  screenings 
Spi'eatling  sand    or  screenings 
liolliiig 
Loading 

iMainage  and    miscellaneous: 
Superintendence 
Tinielieeper 
Haniiiing    equipment 
Temporary  bins,  sheds,   etc. 


As  a  means  of  reatlily  ideiitilyiiitj  all  aecouiits  pru- 
!~eiitotT,  each  authorization  is  rhai';H'terized  by  a  serial 
letter  and  number  as  follows: 


STATE  HIGHWAY 


Serial 

Letter 

Serial  Number                             Classification 

G 

1-3000 

General  repairs 

R 

3001-4000 

Resurfacing 

O 

4001-4500 

Oiling 

B 

4501-5000 

Bridge   Construction 

S 

5001-6000 

Removing   snow 

T 

6001-7000 

Purchase  of  tools  and  equipment 

E 

7001-8000 

Repairs   to   equipment 

T 

S001-S500 

Storage 
STATE  AID 

A 

S501-9000 

General   repairs 

A 

9001-9500 

Resurfacing 

A 

9501-9750 

Oiling 

A 

9751-10000 

Removing  snow. 

I 


All  accounts  presented,  whether  labor,  material,  .sup- 
plies, etc.,  show  the  authorization  number  in  addition  to 
the  route  and  county  to  which  they  are  charged.  Under 
this  sy.stem  the  actual  cost  of  any  special  work,  such  as  re- 
surfacing, oiling  or  bridge  construction — also  the  yearly 
maintenance  cost  on  any  piece  of  improved  or  con- 
structed road — is  readily  obtainable;  and  valuable  data  on 
the  maintenance  cost  of  the  various  types  of  constructed 
roads  are  compiled  from  year  to  year. 

Upon  the  completion  of  special  work  on  any  route  or 
application,  the  Cost  Accounting  Department  furnishes 
a  detailed  cost  data  report,  showing  location,  character  and 
extent,  together  with  information  such  as  rates  paid  the 
various  classes  of  labor,  price  of  material,  length  of  haul, 
etc.  By  referring  to  this  cost-data  record  at  any  time  a 
specific  operation  on  any  road  can  readily  be  determined, 
including  the  exact  location  and  extent  and  the  elements 
of  labor  and  material  which  have  entered  into  the  work. 
Yearly  cost-data  reports  showing  in  detail  the  cost  of  gen- 
eral repair  operations  on  every  route  or  application  are 
also  compiled. 

In  addition  to  the  yearly  cost-data  report,  an  accumulat- 
ing graphic  record,  devised  to  cover  a  period  of  years 
showing  the  location,  character,  extent  and  cost  of  each 
classification  of  work  upon  every  road  in  the  form  of  a 
map,  is  compiled. 

The  Purchasing  Department  of  the  JIaintenance  Di- 
vision keeps  a  record  of  the  prices  paid  for  all  material, 
supplies,  etc.,  which  are  embodied  in  the  reports  fur- 
nished by  the  Cost  Data  Department.  Detailed  records 
of  the  cost  of  tools  and  equipment  and  repairs,  showing 
comparative  costs  in  the  different  districts  of  the  state, 
are  kept  in  the  Tool  and  Equipment  Dc])artment  of  the 
division. 


The  most  conspicuous  feature  of  the  work  done  in  the 
office  is  the  daily  summary  sheet,  wliicli  every  day  gives 
the  maintenance  engineer  a  complete  record  of  the  work 
in  each  and  every  road  district  to  date,  the  kinds  of  work, 
purchases  made  and  authorized,  payrolls  passed,  the 
amount  of  the  appropriation  and  the  part  of  the  appro- 
priation expended  to  date.  This  summary  is  elaborate 
and  keeps  the  head  of  the  department  in  intimate  and 
constant  touch  with  the  work  in  all  parts  of  the  state. 
Then,  there  are  similar  but  still  more  elaborate  weekly 
and  monthly  summaries. 

The  foregoing  is  merely  an  outline,  which  may  be  used 
by  the  reader  for  a  variety  of  purposes.  To  attempt  to  de- 
scribe in  detail  the  various  operations  and  methods  of 
eostkeeping  in  use  in  Pennsylvania  is  beyond  the  scope 
of  such  an  article. 

The  engineer  of  maintenance  of  the  Pennsylvania  State 
Highway  Department  who  has  worked  out  the  system  de- 
scribed is  George  II.  Biles,  who  was  recently  appointed 
Deputy  Highway  Commissioner,  with  Robert  J.  Cunning- 
ham as  Commissioner  and  \V.  I).  Hhler  as  Chief  Engineer. 


So  much  of  the  new  Barge  Canal  of  the  State  of  Xew 
York  is  in  rivers  or  lakes  that  it  has  been  necessary  to 
place  various  aids  to  navigators,  such  as  buoys,  beacons 
and  range  towers,  which  carry  lights  by  night  and  show 
where  in  the  expanse  of  river  and  lake  lies  the  navigable 
channel.  The  localities  to  be  thus  buoyed  and  lighted 
require  a  total  of  about  5.50  buoys  and  300  stake  lights, 
together  with  about  a  dozen  lighthouses. 

The  system  of  marking  adopted  is  to  use  two  buoys  on 
the  inside  and  one  on  the  outside  of  each  curve.  The 
buoys  on  the  inside  of  the  curve  are  placed  at  the  begin- 
ning of  the  curve,  the  buoy  on  the  outside  is  placed 
opposite  the  middle  of  the  curve.  These  buoys  and  their 
lights,  with  a  few  along  the  tangents,  have  been  found  to 
be  very  satisfactory.  In  addition  to  buoys  and  stake 
lights,  long  tangents  are  marked  by  a  pair  of  range  lights 
placed  on  shore  in  line  with  the  prolonged  center  line  of 
the  canal.  The  rear  range  light  is  set  higher  than  the 
front  light,  so  the  navigator  will  be  on  the  correct  center 
line  if  he  keeps  his  craft  in  such  a  position  that  the  two 
range  lights  appear  in  a  vertical  line,  one  above  the  other. 

To  meet  another  need  of  the  navigator  of  the  new  canal 
there  have  been  issued  charts  covering  sections  of  river 
channel.  On  these  charts  are  located  all  of  the  beacons, 
buoys,  spars,  bridge  lights,  range  towers  and  lighthouses 
which  mark  the  course  and  also  explanation  is  given  of 
the  colors  the  various  markers  are  painted,  as  well  as  the 
colors  of  the  lights  they  display  at  night.  Upon  the 
charts  are  shown  the  river  banks  and  the  topographic 
features  of  the  adjoining  land  for  several  hundred  feet  on 
either  side,  together  with  the  names  of  inflowing  streams, 
islands,  villages,  railways  and  the  like.  There  appear 
also  tables  of  distances. 

The  buoys  and  beacons  which  show  red  lights  are 
painted  red,  while  those  showing  white  lights  are  painted 
black.  The  range  towers  have  white  lights,  the  channel 
rims  at  bridges  are  marked  by  red  lights  and  the  centers 
of  lift-bridges  show  red  lights  when  the  bridges  are  closed 
and  green  lights  when  they  are  open. 
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SYNOPSIS — At  each  end  of  the  Panama  Canal 
there  is  being  erected  a  larye  coaling  station  of 
special  design,  for  supplying  fuel  to  passing  steam- 
ers.    This  article  describes  the  two  designs. 

'I'lie  huge  coaling  stations  at  the  Atlantic  and  racilic 
terminals  of  the  Panama  Canal,  which  are  to  be  com- 
pleted during  1916,  have  unusual  interest  because  of  their 
size  and  equipment.  The  main  station  is  located  at  Cristo- 
bal on  the  Atlantic  side,  since  it  is  on  this  sea  that  the 
coal  sujjplies  are  borne.  The  Cristobal  plant  is  designed 
to  meet  all  the  military,  commercial,  railway  and  canal 
requirements;  the  Balboa  station  will  probably  handle 
little  commercial  coal.  Except  for  the  military  necessity 
of  an  independent  and  additional  supply  on  the  Pacific 
end.   the  second  station   at  Balboa   probably  would  not 


structural  steel  and  18,000  eu.yd.  of  reinforced  concrete 
were  iised.  The  shore  extension  consists  of  concrete  walls 
and  piers  supported  by  piles. 

Between  the  long  wharves  is  the  huge  coal  pile  (resting 
on  natural  bottom),  with  the  submerged-storage  section 
at  the  ocean  end.  The  coal  pile  is  spanned  by  two  stocking 
and  reclaiming  bridges  which  can  travel  the  full  length 
of  the  pier.  There  is  a  steel  viaduct,  29  ft.  high,  around 
the  whole  pier,  and  on  this  are  two  separate  looped  3-ft.- 
gage  tracks  for  the  motor-operated  cars. 

On  the  unloading  wharf  are  four  one-man  steeple-type 
towers,  with  the  familiar  long  booms  and  a  trolley  carrying 
the  lines  of  a  grab  bucket  (21/2  tons  capacity).  Each 
tower  is  supported  on  IG  wheels  running  on  two  3-ft.-gage 
tracks,  laid  241/0  ft.  c.  to  c.  The  combined  capacity  of 
the  four  unloaclers  is  1000  tons  per  hour.  They  are  steam 
operated,  and  are  the  only  pieces  of  equipment  at  the 


BIRD'S-EYE   VIEW    OF   CRISTOBAL   COALING   STATION   ON  THE   PANAMA   CANAL 
Reproduction  of  a  perspective  drawing-  by  E.  W.  SpofEord,  of  New  York  City 


have  been  built  at  this  time.  At  both  stations  large  under- 
water storage  space  has  Ijeen  provided  for  the  permanent 
storage  of  coal  without  deterioration  or  danger  of  spon- 
taneous combustion. 

Cristobal  Station 

The  Cristobal  plant  consists  essentially  of  a  pier  about 
1825  ft.  long  and  some  420  ft.  wide.  One  side  of  this 
is  designated  as  the  "unloader  wharf"  and  the  other  side 
as  tlie  "reloader  wharf,"  connected  by  an  "end  wharf" 
with  a  bunker  for  tugs  and  other  .small  craft.  For  1065  ft. 
along  the  unloader  and  reloader  wharf  the  bottom  is 
dredged  to  41  ft.  depth.  The  southerly  part  of  the  pier  is 
considered  as  a  shore  extension  without  waterfront. 

The  deep-water  section  of  the  pier  consists  of  a  steel 
and  concrete  dock  deck  supported  on  6-f  t.  concrete  cylin- 
ders going  down  from  50  to  75  ft.  to  solid  rock.  The 
cylinders  were  spaced  and  the  deck  frame  designed  accord- 
ing to  the  position  of  tlie  loads.     About  5000  tons  of 


station  so  operated,  all  other  machinery  being  driven  by 
electric  power.  They  discharge  coal,  through  hoppers 
and  steam-operated  cutoff  gates,  into  motor-driven  cars. 
These  cars  are  a  W-bottom  type  of  10  tons  capacity  and 
are  propelled  liy  two  3-hp.  constant-speed  alternating- 
current  motors  at  a  track  speed  of  200  ft.  per  min.  The 
cars  are  stopped,  started  and  dumped  by  trackmen 
stationed  at  desired  points.  Otherwise  they  have  no  at- 
tendants while  in  motion.  The  cars  travel  over  a  fixed 
route,  and  in  normal  operation  no  switching  is  done. 
Each  stocking  and  reclaiming  bridge  carries  on  its  lower 
chord  a  single  track  of  the  electric  railway,  connected 
to  the  viaduct  at  each  end  by  sliding  curves  which  pick 
up  the  cars  from  the  viaduct  as  they  approach  the  bridge 
and  deliver  them  back  on  the  other  side  of  the  pier. 
The  coal  is  dumped  into  storage  from  this  bridge  track. 
For  reloading  coal  two  crane  diggers  are  carried  on  the 
upper  chord  of  each  bridge,  discharging  into  the  same 
cars  on  the  same  track  as  previously  noted.     The  cars 
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deliver  to  reloading  towers,  whieli  rejihu'e  tlie  large  ami 
expensive  wluirf  bunkers  provided  in  most  coaling  stations. 
The  stocking  and  rei-laiming  bridges  are  heavy  through- 
span  structures,  315  ft.  c.  to  c.  of  end  bearings,  and  each 
weighs  about  1400  tons  equipped.    Each  end  is  supported 


a  second  conveyor  carried  at  right  angles  in  a  hinged 
boom  which  runs  out  over  the  wharf  and  discharges 
through  a  telescopic  chute  at  the  end.  The  operator,  in 
his  elevated  cab  connnanding  a  good  view,  moves  the 
tower  along  the  wharf  and  controls  the  position  of  the 

STOCKING  AND  RECLAIMING  BRIDGE 
AND  BRIDGE  DIGGERS 


PART   ELEVATION   OP  THE   CRISTOBAL  COALING  STATION 


on  two  16-wheel  trucks  with  heavy  cast-steel  bolsters  and 
equalizers.  These  trucks  travel  on  the  standard-gage 
tracks  leading  to  the  Panama  li.E.  The  bridges  are 
propelled  by  an  indei^endent  ITO-hp.  motor  at  each  end; 
a  maximum  track  speed  of  50  ft.  per  min.  is  attained. 
These  two  motors  have  separate  speed  controllers,  which 
are  worked  by  separate  handles  in  the  operators'  cabs  so 
arranged  that  they  can  be  moved  together  or  separately. 
This  is  necessary  in  order  to  keep  the  bridge  square  with 
the  rails  under  all  conditions  of  track  and  wind  load.  A 
large  dial  indicator  shows  the  amount  of  variation  from 
square. 

The  digger  machines  Biove  along  the  top  chords 
of  the  bridges  so  that  they  can  reclaim  coal  from  the 
entire  storage  area.  Each  has  a  5-ton  grab  bucket  swung 
from  a  patent  boom  frame  which  is  hoisted  by  a  cable 
ruiming  over  a  difEerential  drum  so  that  the  grab  bucket 
follows  a  fixed  path  in  and  out.  This  eliminates  the 
independent  trolley  or  boom  engine  and  fixes  the  patli 
of  the  bucket  clear  of  the  digger  frame.  This  scheme 
gives  speedy  operation  with  a  single  attendant,  who  need 
have  no  special  skill. 

For  reloading  to  boats  there  are  four  delivery  towei's 
on  the  reloader  wharf,  each  supported  on  four  four- 
wheeled  trucks  which  run  on  two  3-ft.-ga£;e  tracks  laid 


Lon\  eyor  boom  and  delivery  chute.  Each  reloader  may  be 
operated  to  give  a  capacity  of  from  60  to  600  tons  per  hr. 

At  the  wharf  bunker  on  the  end  of  the  pier  an  inclined 
conveyor  carries  coal  from  a  receiving  hopper  under  the 
viaduct  and  discharges  it  into  a  1500-ton  pocket,  from 
which  power-operated  telescopic  chutes  let  the  coal  into 
tugs  and  other  small  vessels.  At  the  beginning  of  the 
shore  extension  of  the  pier  is  the  transformer  station  of 
2900  kv.-a.  capacity.  Three-phase  25-cycle  current  is 
received  at  2300  volts,  and  is  tvansfomied  to  4-iO  volts 
for  power  and  110  volts  for  lighting.  The  administration 
tower,  for  the  general  control  of  the  station,  supports  the 
conveyor  leading  to  the  w^harf  bunker. 

The   weight  of  coal  handled  is  ascertained   by  semi- 


FIG.    3.    DIFFERENTIAL   DRUMS    OF    BRIDGE    DIGGER 

26  ft.  c.  to  c.  The  arrangement  of  these  reloaders  is 
unique.  Each  has  an  inclined  belt  conveyor  parallel  to 
the  running  track  and  leading  up  from  the  discharge  of 
a  trailing  hopper  truck,  which  receives  coal  from  the 
motor  cars  dumping  through  the  viaduct.    This  belt  feeds 


FIG.  4.    MOTOR-DRIVEN  COAL  CAR 

autonuitic  scales  at  suitable  points  along  the  viaduct.  A 
car  must  pass  over  a  scale  before  reaching  its  point  of 
discharge.  The  weight  of  coal  delivered  directly  by  the 
unloaders  to  standard-gage  cars  can  be  determined  by 
track  scales  on  the  unloader-wharf  track. 
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.\  complete  system  of  communication  and  signals  has 
been  worked  out.  The  total  normal  rated  capacity  of  the 
station  is  1000  tons  per  hr.  unloading  and  2000  tons  per 
hr.  reloading.  To  attain  this,  somewhat  higher  capacities 
had  been  specified  for  the  individual  units— 1200  tons 
aggregate  per  hour  for  the  unloadcrs  and  2-100  for  the 
diggers  and  reloaders.  The  total  wet-storage  capacity  is 
100,000  tons;  the  dry-storage,  385,000  tons. 

Balboa  Coaling  Station 

The  general  arrangements  at  Balboa  are  quite  diiferent 
from  those  at  Cristobal  because  of  the  ditferent  local 
conditions  and  the  much  smaller  commercial  importance 


The  general  plans  for  the  Cristobal  and  Balboa  stations 
were  made  by  the  Division  of  Terminal  Construction  of 
the  Panama  Canal,  under  F.  H.  Cooke,  Civil  Engineer, 
U.  S.  N.,  as  Designing  Engineer. 

The  conveying  systems  and  reloaders  for  both  plants 
and  the  stocking  and  reclaiming  bridges  for  the  Cristobal 
station  were  designed  and  furnished  by  Augustus  Smith, 
president  of  the  Bergen  Point  Iron  Works,  Bayonne,  N.  J., 
tlie  contract  price  being  aboirt  $1,711,000.  The  unload- 
ing towers  for  both  plants  were  furnished  by  the  Hunt 
Construction  Co.,  of  New  York,  at  a  contract  price  of 
al)out  $486,000.  The  heavy  structural  steel  was  subcon- 
tracted by  the  U.  S.  Steel  Products  Co.  and  the  electrical 


THE  BALBUA  coaling  STATION  AT  THE  PACIFIC  END  OF  THE  PANAMA  CANAL 
From  drawing  by  E.  W.  SpofCord,  of  New  York  City 


of  the  Balboa  station.  Its  equipment  seems  to  be  better 
adapted  to  the  rapid  reloading  of  coal  than  to  rapid 
storage — in  accordance  with  the  military  requirements. 
There  are  separate  unloader  and  reloader  wharves,  but 
these  are  quay  walls  joining  each  other  at  an  angle  of 
135  deg.,  the  fonuer  being  850  ft.  long  and  the  latter 
750  ft. 

The  reloader  wharf  substructure  at  Balboa  is  similar 
to  the  cylinder-supported  deck  construction  at  Cristobal. 
The  unloader  wharf  is  somewhat  different  in  having  a 
steel  and  concrete  deck  supported  by  rectangular  concrete 
piers  built  in  the  open  and  dry. 

There  are  two  unloading  towers  similar  to  those  at 
Cristobal  and"  two  reloading  machines.  There  are  no 
stocking  and  reclaiming  bridges,  but  instead  there  are 
utilized  the  four  berm  cranes  (rebuilt),  used  in  the 
construction  of  the  Pedro  Miguel  and  Miraflorcs  locks. 
There  is  a  single-track  viaduct  running  along  the  imloader 
wharf  and  up  the  center  wall  of  the  coal-storage  platfonn, 
together  with  the  two-track  (loop)  viaduct  along  the 
reloader  wharf.  The  cars  used  at  Balboa  dump  on  one 
side  only  and  in  that  way  differ  from  the  design  for 
Cristobal.  Coal  is  received  either  from  the  unloaders 
or  from  the  cranes  and  is  dumped  into  the  hoppers  of 
the  wharf  bunker  or  of  the  reloaders,  or  directly  into  the 
storage  pile.  The  wet-storage  basin  is  310  ft.  long  and 
has  a  capacity  of  50,000  tons  of  coal.  The  total  dry  and 
wet  storage  is  215,000  tons.  Tlie  handling  capacity  is 
half  that  of  the  Cristobal  station. 


equipment  by  the  General  Electric  Co.     The  belt  con- 
\uyors  were  furnished  by  the  Eobins  Conveying  Belt  Co. 


New  Steel  Plant  in  Australia — A  new  iron  and  steel  plant 
belonging  to  the  Broken  Hill  Proprietary  Co.,  Ltd.,  has  been 
erected  at  Port  Waratah,  Newcastle,  New  South  Wales.  It 
covers  264  acres  and  is  situated  near  rich  coal  fields  and  lime- 
stone deposits  and  has  excellent  harbor  facilities.  The  total 
cost  to  build  and  equip  the  plant  was  $7,000,000.  The  total 
yearly  demand  of  Australia  for  steel  rails  is  about  150,000 
tons.  The  total  imports  of  iron  and  steel  for  1913  were  400,- 
000  tons,  with  a  local  value  of  about  $36,000,000.  United 
States  Commercial  Attache  William  C.  Downs,  Melbourne, 
stated  recently  that  although  this  new  enterprise  will  seri- 
ously affect  the  sale  of  American  steel  rails  to  Australia, 
which  in  recent  years  has  amounted  to  about  $5,000,000  per 
annum,  it  is  gratifying  that,  after  a  careful  study  of  the 
largest  steel  plants  in  Europe  and  the  United  States,  American 
equipment  was  selected. 

Prizes  for  Rubber-Factory  Plans — It  is  announced  at  Rot- 
terdam that  the  council  of  the  International  Association  for 
Rubber  Cultivation  in  the  Netherlands  East  Indies  offers  an 
international  competition  for  a  plan  for  a  complete  rubber 
estate  factory  for  making  "crepe,"  and  a  plant  for  a  com- 
plete rubber  estate  factory,  for  making  "smoked  sheets." 
Both  plans  are  to  be  drawn  in  such  a  way  that  the  capac- 
ity of  the  plant  will  amount  in  the  beginning  to  220,460  lb.  of 
dry  rubber  per  annum,  which  by  three  extensions  can  be  in- 
creased to  551,156  lb.  The  plans  should  be  accompanied  by 
a  detailed  description  of  the  plant  and  of  the  way  in  which 
the  competitor  considers  the  product  should  be  treated,  in- 
cluding the  necessary  machinery.  The  project  may  be  de- 
tailed in  English  and  should  be  sent  in  before  Mar.  1,  1916, 
either  to  the  office  of  the  association,  13  Kneuterdyk,  The 
Hague,  Netherlands,  or  to  the  office  of  the  Algemeene  Ve- 
reeniging  van  Rubberplanters  ter  Oostkust  van  Sumatra,  at 
Medan,  Dutch  East  Indies.  The  first  priae  is  for  $603  and  the 
second  prize  for  $201. 


August  5,  1915 


ENGINE  ]>:  n  I  N  ( ;    n  e  w  s 


25'; 


asadl  Dasclhaiir^e  Cairdl* 

Ry  Ki;nni:ih  A.  IIkkonj 

An  interesting  type  of  weir  and  method  of  measuring 
canal  flow  are  used  in  the  Modesto  Irrigation  District, 
Stanislaus  County,  Calif.  The  greater  number  of  the  dis- 
tributing structures  in  the  canals  and  laterals  are  con- 
structed of  timber.  At  frequent  intervals  along  the  canals 
weirs  of  the  type  shown  in  Figs.  1  and  3  are  placed.  The 
primary  object  of  these  structures  is  to  afford  a  vertical 
drop  in  grade,  or  a  method  of  raising  the  head  on  a  side 
gate  to  increase  its  discharge  or  to  deliver  water  to  high 
points.     Movable  flashboards  are  used  to  obtain  the  re- 
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DITCH-TENDER'S   CARD   FOR   WEIR 
COMPUTATIONS 

The  original  was  5V4x3'4   in. 


head  by  the  length  of  the  weir  in  inches,  vvliich  gives  the 
discharge  in  cubic  feet  per  second  for  the  stream. 

The  accuracy  of  the  method  has  been  demonstrated  by 
carefully  made  current-meter  measurements.  In  the  fol- 
lowing table  weir  measurements,  made  in  the  manner  de- 
scribed, check  very  closely  with  the  meter  measurements : 


5-22 
5-22 
6-11 


Weir 

Measurements, 

Sec.-Ft. 

51.31 

78.00 

120.00 

241.00 


Meter 

Measurements, 

Sec.-Ft. 

51.41 

77.36 
121.51 
245.08 


FIG.    1.     WKIR    TN    .M.\IX    IRRIGATION    LATERAL 
On   downstream   slope   of  about   40   deg.   from   vertical 

quired  head.  The  structures  consist  of  two  or  more  weirs, 
each  about  3l^  ft.  in  length,  constructed  on  a  downstream 
slope  of  between  35  and  45  deg.  from  the  vertical. 

A  system  that  has  been  in  use  several  years,  of  propor- 
tioning the  canal  flow  by  measurements  made  on  these 
weirs,  led  the  writer  recently  to  conduct  a  series  of  ex- 
periments to  determine  its  accuracy.  The  method  of  mak- 
ing measurements  consists  of  holding 
vertically  on  the  weir  crest  a  %-in. 
smooth  iron  rod.  A  ring  of  water 
rises  on  the  rod,  which  by  measure- 
ments and  computation  has  been  found 
to  approximate  very  closely  the  ob- 
served head  plus  the  computed  head 
of  the  approach  velocity.  From  this 
head  measured  on  the  rod  the  discharge 
is  computed  by  the  Francis  formula,  as 
if  there  were  no  end  contractions  or 
slope  to  the  weir. 

The  edge  of  the  top  board  presents  a 
sharp  crest,  and  the  center  post  and 
slide  slots  have  the  effect  of  forming 
fairly  sharp  end  contractions. 

Ditch  tenders  are  furnished  a  card 
(Fig.  2)  showing  the  discharge  of  a 
weir  1  in.  in  length  under  different 
heads.  A  measurement  consists  of 
merely  observing  the  head  with  the 
%-in.  rod  and  multiplying  the  tabu- 
lated   discharge    corresponding   to   the 


Naturally,  ideal  conditions  are  not  found  at  all  of  the 
structures.  Such  things  as  leakage  and  obstructions  oc- 
cur at  times,  but  for  all  practical  purposes,  where  meas- 
urements are  necessarily  made  by  ditch  tenders  of  little 
special  training,  the  results  obtained  are  as  close  as  could 
be  desired.  The  method  has  a  distinct  advantage  over 
measurements  made  by  means  of  vertical  weirs  in  that 
it  is  simple  and  does  not  require  a  special  structure  and, 
as  shown  above  it  is  accurate  enough  for  most  purposes. 


•Abstracted  from  a  report  by  the  writer 
on  "The  Use  of  Water  in  the  Modesto 
Irrigation  District,  Stanislaus  County, 
Calif." 

tModesto,  Calif. 


SKETCH    OF    STANDARD    STOP-GATE  OR  WEIR,  MODESTO 
IRRIGATION  DISTRICT,  CALIFORNIA 
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SYNOPSIS — First  large  lake  pier  at  Cleveland, 
%tsed  by  the  Detroit  and  Bnffalo  boats.  Built  by 
the  steamship  companies  under  ike  direction  of  the 
city  and  to  revert  to  the  city  at  expiration  of  lease. 
Construction  is  earth  fill  between  gravity  concrete 
walls.  Special  attention  paid  to  architecture  and 
arrangement  of  headhouses.  Connected  to  trunk 
line  railways. 

The  new  pier  in  Lake  Erie  at  the  foot  of  Ninth  St., 
Cleveland,  Ohio,  wliich  was  opened  for  service  late  in 
June  of  this  year,  marks  a  radical  development  in  the 
harbor  of  that  city.  Hitherto  practically  all  of  the  lake 
traffic  steamers  have  docked  along  the  tortuous  channel  of 
the  Cuyahoga  River,  altliough  an  e.xtended  breakwater  has 
for  some  years  protected  the  lakefront  of  the  city  proper. 
About    five   years   ago   the    city   authorities    initiated    a 


which  were  not  settled  until  May,  1914.  At  that  time 
work  on  the  new  pier  began  again  in  earnest  and  was 
completed  in  about  a  year's  time. 

The  old  pier  which  was  replaced  was  100  ft.  wide  and 
extended  out  from  the  bulkhead  line  730  ft.  It  consisted 
of  an  earth  fill  between  side  and  end  bulkhead  walls, 
which  were  made  up  of  tight  rows  of  round  piles  tied 
together  with  rods  and  waling  pieces  and  filled  with  rip- 
rap, the  earth  fill  backing  against  a  row  of  sheet  piles 
just  inside  of  the  bulkhead.  Sections  through  these  old 
bulkhead  walls  are  given  in  Fig.  3.  The  new  pier  is  also 
720  ft.  long  and  is  300  ft.  wide;  it  is  made  iip  of  a 
continuous  line  of  concrete  wall  of  gravity  section,  which 
along  the  east  side  and  a  part  of  the  lake  side  is  founded 
on  the  old  pile  bulkhead,  and  along  the  rest  of  the  lake- 
front  and  on  the  west  side  is  founded  on  new  timber  piles 
driven  for  the  purpose.  The  old  bulkhead  piles  were 
sawed  off  to  1  ft.  below  low-water  level  and  embedded  in 
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FIG.  1.     NEW  NINTH  ST.  PIER  IN  LAKE  ERIE  AT  CLEVELAND 
At  the  left,  or  west,  at  the  clock,  is  one  of  the  boats  of  the  Detroit  &  Cleveland  Navigation  Co.;  next  is  the  pier   of  this 
company,  then  the  pier  of  the  Cleveland  &  Buffalo  Transit  Co.  with  the  new   "Seeandbee,"  the  largest   fresh-water  pas.senger 
boat,  at  dock.    The  plaza  in  front  lies  between  the  lake  and  the  railway  lines  which  have  sidings  onto  the  piers 


project  to  enlarge  an  existing  old  pier  at  the  foot  of  Ninth 
St.  and  to  lease  it  to  the  steamship  companies  operating 
large  passenger  and  freight  steamers  between  Detroit  and 
Cleveland  and  Buffalo  and  Cleveland. 

Some  difficulties  with  the  arrangement  immediately 
came  up  on  account  of  arguments  by  the  owners  as  to 
riparian  riglits  at  this  location.  In  1873  the  city  had 
appropriated  for  park  purposes  a  strip  of  land  along  the 
lake  extending  from  East  Third  to  East  Ninth  St.  All 
the  area  north  of  the  railroad  which  runs  along  the  lake- 
front  here  was  then  water.  When  it  was  planned  to  lease 
the  waterfront  for  pier  purposes  the  heirs  of  the  owners 
from  whom  the  land  was  appropriated  instituted  suit  to 
restrain  the  citj'  on  the  ground  that  the  earlier  appropria- 
tion was  for  park  purposes  and  the  front  could  not  be 
used  for  commercial  purposes.  However,  an  agreement 
was  entered  into  between  the  shipping  companies  and 
the  city  and  work  was  started  on  the  pier,  but  an  injunc- 
tion immediately  served  brought  about  legal  controversies 


the  concrete  of  the  wall  1  ft.,  so  that  the  bottom  of  the 
concrete  wall  is  2  ft.  below  water  level.  The  concrete  wall 
is  strengthened  against  the  pressure  of  the  interior  fill 
by  2-in.  anchor  rods  extending  back  into  the  earth  fill  and 
held  by  deadmen  of  two  or  three  piles. 

As  will  be  noted  from  the  sections  in  Fig.  2,  the  gravity 
section  of  the  wall  on  the  new  piles  has  been  designed  to 
utilize  the  weight  of  the  fill  as  a  protection  against  over- 
turning. That  part  of  the  wall  built  over  the  old  bulk- 
head foots  only  on  the  outer  piles  of  the  bulkhead,  and 
the  inner  and  outer  pile  rows  are  tied  together  by  a  paving 
of  concrete.  The  westerly  bulkhead  of  the  old  pier  is 
sawed  off  to  3  ft.  10  in.  below  the  top  of  the  new  pier. 
The  interior  columns  which  support  the  structure  on  the 
pier  are  founded  on  prismatic  concrete  piers  footing  on 
timber  piles. 

The  concrete  wall  has  a  remarkably  good  line  and  sur- 
face. Considerable  care  was  taken  to  get  a  good  finish 
on  the  outside  and  also  in  backfilling  the  wall. 
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In  superficial  plan  the  pier  is  in  tlu]ilicaU'  ilcsiirii  on 
either  side  ol"  a  center  longitudinal  line,  one-hall'  being 
leased  to  the  Cleveland  &  BulTalo  Transit  Co.  and  the 
other  to  the  Detroit  &  Cleveland  Navigation  Co.  Each 
half  contains  a  freight  shed  with  a  headhouse,  which  is 
used  as  an  office,  a  roadway  running  down  to  the  end  ol; 
the  pier  and  up  into  the  freight  shed,  and  railroad  tracks 


The  sheds  are  of  fireproof  construction,  with  steel 
fianie  and  roof  trusses,  reinforeed-eoncrcte  tile  roof  slabs 
and  brick  curtain  walls.  The  headhouses,  views  of  which 
are  shown  in  Fig.  4,  are  quite  pleasing  in  design.  They 
are  of  brick  and  steel  construction,  with  brick  walls.  The 
brick  is  a  wire-cut  mat  surface;  the  lower  ten  courses  are 
dark  red  and  the  rest  of  a  grayish  tone.    In  front  of  the 
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FIG.  3.    GENERAL  PLAN  SHOWING  OLD  AND  NEW  NINTH  ST.  PIERS  AT  CLEVELAND 


running  out  alongside  of  the  freight  shed.  The  floor  of 
the  freight  sheds  on  the  Cleveland  and  Buffalo  side  is 
of  3-in.  oak  on  ox5-in.  sleepers  laid  in  cinders.  This  is 
the  side  of  the  old  pier :  hut  the  manager  of  that  line  was 
afraid  of  settlement  which  might  damage  a  concrete  floor 
and  so  built  a  timber  floor.  In  the  other  freight  shed  the 
floor,  though  on  a  new  fill,  is  of  concrete. 


headhouses  is  a  strip  of  paving  75  ft.  wide  and  TOO  ft. 
long,  on  which  runs  one  of  the  lines  of  the  Cleveland 
street-railway  system.  The  street-car  fare  to  and  from 
the  public  square  is  one  cent.  If  the  passenger  does  not 
have  a  penny,  change  is  not  made  in  less  than  nickels, 
hut  the  regular  Cleveland  three-cent  ticket  may  be 
used. 
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The  design  and  construction  of  the  pier  had  to  be 
approved  by  the  city  of  Cleveland,  and  E.  B.  Thomas, 
Assistant  City  Engineer,  in  charge  of  Kiver  and  Harbor 
Department,  was  the  city's  representative.  The  lease 
between  the  Cleveland  &  Buffalo  Transit  Co.  and  the 
Detroit  &  Cleveland  Navigation  Co.  on  the  one  hand 
and  the  city  of  Cleveland  on  the  other  hand  stipulates  that 
the  shipping  companies  shall  have  exclusive  right  to  the 
pier  from  1913  to  1953  on  payment  of  an  annual  sum 
of  $1000  and  an  assumption  of  the  total  cost  of  the  whole 
construction,  which  amounted  to  about  $450,000.  At  the 
end  of  the  lease  period  tlie  property  reverts  to  the  city. 
At  any  time  before  1953  tlie  city  can  obtain  the  property 
by  a  two  years'  notification  and  payment  of  the  actual 
cost  of  the  work ;  but  the  city  cannot  in  such  a  contingency 
Iea.se  the  pier  to  other  parties  engaged  in  a  similar  busi- 
ness. One  curious  feature  of  the  lease  is  the  stipulation 
that  the  lessees  shall  at  no  time  permit  the  improvements 
to  deteriorate  br  depreciate  below  "70%  of  their  recon- 


FIG.  4.  HEADHOUSES  OF  NI.N'TH  ST.  PIEU,  CLEVELAND 

struction  value,"  said  maintenance  to  be  at  the  sole  cost 
and  expense  of  the  lessees.  It  is,  however,  nowhere  stated 
what  is  meant  by  the  term  "reconstruction  value."  The 
shipping  companies  employed  W.  S.  Lougee,  of  Cleveland, 
Ohio,  for  the  design  of  the  pier  and  the  contract  for  the 
work  was  held  bv  George  R.   Cooke,  of  Detroit,  Mich. 


Streaxeit  in  Railnay  Track  under  passing  trains  have  been 
investigated  by  J.  T.  WiHiams,  professor  of  railway  engi- 
neering. University  of  Kansas,  and  are  described  in  a  paper  in 
the  "Railway-Age  Gazette."  The  apparatus  used  consisted  of 
a  recording  instrument  which  measured  the  deflection  of  the 
traclt  and  Berry  strain  gages  for  measuring  the  stresses  in 
the  rails.  Tests  were  made  by  senior  students  in  the  Depart- 
ment of  Railway  Engineering  under  the  direction  of  Professor 
Williams,  and  measurements  were  made  both  on  a  main-line 
tangent  where  trains  passed  at  full  speed,  on  a  30-deg.  curve, 
and  on  a  tangent  yard  track  near  a  station.  Some  of  the  im- 
portant results  obtained  by  the  experiments  are  as  follo'ws: 
Stresses  in  the  end  of  the  rail  were  25  per  cent,  greater  than 
at  the  middle:  the  end  of  a  rail  at  a  joint  is  subject  to  intense 
vibration  resembling  that  of  a  tuning  fork,  so  that  it  was 
impossible  to  attach  strain  gages  to  the  rail.  Professor  Wil- 
liams thinks  that  these  vibrations  account  to  some  extent  for 
the  crushing  of  angle  bars.  Freight  cars  cause  fully  as  high 
stresses  as  passenger  coaches,  notwithstanding  tlie  greater 
wheel  loads  of  the  latter.  The  reason  is  thought  to  be  the 
crude  construction  and  condition  of  freight-car  rolling  stock. 
Flat  spots  on  wheels  increased  the  stresses  50  to  100  per  cent. 
Variations  in  the  speed  of  a  train  had  no  noticeable  effect  on 
the  stresses.  Stresses  measured  in  the  head  of  the  rail 
averaged  from  6000  to  10,000  lb.  per  sq.in.  The  maximum  de- 
flection of  the  track   on   stone  ballast  was  about   0.3   in. 


.Vii  interesting  case  of  the  reconstruction  of  large 
bridges  to  meet  modern  requirements  of  loading  and 
traffic  is  the  renewal  of  the  superstructure  of  the  Mis.^;- 
issippi  River  bridge  which  connects  Keokuk,  Iowa,  with 
Hamilton,  111.  The  present  bridge  is  of  special  interest 
from  the  fact  that  it  was  built  as  long  ago  as  1869.  The 
original  swing  span  was  renewed  in  1871,  and  in  1881 
one  of  the  fixed  spans  was  knocked  down  by  a  steamer 
and  rebuilt  the  same  year.  The  steelwork  is  in  good  con- 
dition after  45  years'  service,  but  the  structure  is  too 
light  for  present  traffic  conditions. 

The  old  bridge  is  2194  ft.  long  between  abutments,  with 
ten  fixed  spans  and  a  380-ft.  swing  span,  this  last  having 
been  a  notably  large  span  at  the  time  of  its  construction. 
It  is  a  single-deck  structure  with  through-truss  spans,  and 
its  20-ft.  roadway  serves  for  railway  traffic  (Toledo,  Pe- 
oria &  Western  R.R.  and  Wabash  R.R.),  for  the  local 
street-car  line  and  for  highway  and  pedestrian  traffic. 
Highway  traffic  is  excluded  when  trains  approach.  It  is 
a  toll  bridge  and  is  owned  by  the  Keokuk  &  Hamilton 
Bridge  Co. 

The  ma.sonry  piers  are  at  a  slight  skew  with  the  bridge 
and  are  built  on  solid  rock  at  very  little  depth.  They 
arc  in  good  condition  and  require  only  small  repairs;  but 
tliey  will  have  new  tops  and  bridge  seats  of  reinforced 
conc-rete  to  provide  for  the  new  structure.  The  rail  level 
and  highway  deck  will  be  27.5  ft.  and  56.7  ft.  respectively 
aljove  Keokuk  datum,  while  the  highest  flood  level  in  the 
river  at  this  point  is  14  ft.  above  datum. 

The  new  bridge  will  be  a  double-deck  structure,  thus 
separating  the  two  clas.ses  of  traffic  while  maintaining  a 
wi<lth  which  can  be  carried  by  the  old  piers.  The  railway 
track  (for  steam  trains  and  electric  cars)  will  bo  on  the 
lower  deck,  and  tlie  highway  and  a  single  sidewalk  will  be 
on  the  upper  deck.  The  swing  span  is  at  the  Keokuk  end 
and  is  380  ft.  long.  Next  to  this  are  two  fixed  spans  of 
254  ft.  6  in.,  with  curved  top  chords;  and  beyond  these 
are  eight  parallel-chord  spans  of  from  148  to  162  ft. 
Tlie  railway  approaches  consist  of  earth  fill  at  the  east  end 
and  200  ft.  of  I-beam  spans  at  the  west  end.  The  highway 
approach  at  this  end  (1.8  per  cent,  grade)  has  about  600 
ft.  of  viaduct  and  a  short  fill  to  the  street  level.  The 
highway  approach  at  the  east  end  (5  and  6  per  cent, 
grade)  has  12  girder  spans  of  30  ft.  (on  bents)  and  300 
ft.  of  retaining  wall  and  fill. 

The  new  bridge  is  designed  for  Cooper's  E-50  loading 
for  trusses  and  track,  no  highway  load  being  considered 
for  the  trusses.  The  omission  of  the  highway  load  for 
proportioning  the  truss  members  is  based  on  the  fact 
that  while  the  unit  stresses  are  approximately  the  same  as 
those  generally  used  for  railway  structures,  the  steel  called 
for  by  the  specifications  is  of  a  higher  grade  and  has  an 
elastic  limit  at  least  20  per  cent,  higher  than  so-called 
commercial  steel.  Therefore  the  steel  can  be  allowed  20 
per  cent,  higher  strain,  and  this  excess  in  strength  will 
take  care  of  a  highway  load  of  1500  lb.  per  ft.,  which 
is  more  than  sufficient  for  any  possible  local  conditions  of 
traffic. 

The  upper  floor  is  designed  for  a  live-load  of  100  lb.  per 
sq.ft.  and  a  1714-ton  road  roller.  The  dead-load  is  about 
3100  lb.  per  linJt.  of  bridge  for  tlie  160-ft.  spans,  4200 
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ft.  for  tlie  351-ft.  spans  and  4000  lb.  for  lliu  draw  s])an. 
For  wind  load,  the  top  laterals  (unloaded)  and  bottom 
laterals  (loaded)  arc  calculated  for  500  lb.  and  450  lb. 
respectively.  The  truss  depth  is  from  29  to  ;J2  ft.  The 
trusses  are  spaced  16  ft.  7  in.  c.  to  v..  in  the  shorter  fixed 
spans  and  20  ft.  G  in.  c.  to  c.  in  the  two  longer  spans 
and  the  draw  span.  Openhearth  steel  is  to  be  u.sed,  from 
62,000  to  70,000  lb.  ultimate  streno-th  for  medium  steel 
and  from  52,000  to  (10,000  II).  for  rivet  steel,  with  elastic 
limit  not  less  than  37,000  and  30,000  lb.  respectively. 

The  shorter  fixed  spans  have  riveted  trusses,  with  pin 
bearings  in  the  end  shoes.  The  longer  ones  have  riveted 
and  pin-connected  trusses.  The  swing  span  is  riveted,  ex- 
cept for  the  eye-bar  ties  from  the  tower  to  the  hips  of  tlie 
trusses.  The  drum  is  29  ft.  diameter  and  63  in.  deep, 
with  eight  radial  struts,  and  the  trusses  are  placed  upon 
it  at  four  points  of  support. 

The  upper  deck  will  have  an  IS-ft.  roadway,  with  a 
41^-ft.  sidewalk  outside  the  south  line  of  trusses.  Rest- 
ing upon  the  top  chords  of  the  smaller  spans  are  15-in. 
T-i)eanis,   8   ft.   c.   to   c,   some   extending   as   cantilevers 


soted  wood  blocks.  The  sidewalk  will  have  a  single  course 
of  2-in.  untreated  plank  laid  across  the  joists. 

A  wood  fence  will  be  placed  on  the  outer  side  of  the 
roadway,  and  the  old  iron  railing  will  be  replaced  along 
both  sides  of  the  sidewalk.  Electric  wires  will  be  carried 
across  the  bridge  on  cantilever  brackets  on  the  north  side 
of  the  upper  deck;  but  on  approaching  the  navigation 
channel  they  are  to  be  raised  to  about  50  ft.  above  the  rail 
level  and  then  swung  inward  to  cross  the  drawspan  on 
the  center  line  of  the  bridge. 

The  lower  deck  will  have  50-in.  plate-girder  floor-beams 
framed  between  the  truss  posts.  Between  these  will  run 
two  lines  of  track  stringers  7  ft.  c.  to  c,  set  so  low  that 
the  to])s  of  the  ties  are  ll/o  in.  above  the  floor-beams.  The 
track  will  be  laid  with  8x8-in.  ties,  12  ft.  long,  spaced 
about  12  in.  c.  to  c.    They  are  boxed  out  over  the  string- 
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on  the  south  side  and  others  having  cantilever  brackets 
attached  to  them.  At  the  portals,  plate  girders  take  the 
place  of  the  I-beams.  In  the  swing  span  and  the  longer 
fixed  spans,  where  the  trusses  rise  above  the  road  level, 
the  floor-beams  are  framed  between  the  truss  posts,  and 
the  sidewalk  is  carried  by  cantilever  latticed  brackets  out- 
side the  posts. 

The  floor-beams  will  carry  ten  wood  joists  4x12  in. 
for  the  roadway  and  three  2x8-in.  joists  for  the  sidewalk. 
The  roadway  is  to  have  a  deck  of  3-in.  tougued-aud- 
grooved  planks  laid  upon  the  joists  and  covered  with  a 
three-ply  layer  of  roofing  felt  mopped  with  hot  pitch, 
and  upon  this  will  be  relaid  the  old  paving  of  3-in.  creo- 


ers,  and  every  third  tie  is  to  be  fastened  to  them  by  hook 
bolts.  At  the  ends  of  the  spans  the  ties  are  placed  close 
together,  being  carried  on  brackets  on  the  end  floor-beams, 
as  shown.  There  will  be  two  guard  timbers,  5x8  in.  The 
inner  one  (8  in.  from  the  rail)  will  not  be  boxed,  but 
bolted  to  every  tie ;  the  outer  one  will  be  boxed  and  bolted 
to  every  third  tic. 

The  single  track  will  be  used  by  both  steam  trains  and 
electric  cars,  interlocked  connections  being  provided  at 
each  end.  In  order  to  protect  the  steel  of  the  upper  deck 
from  the  blast  and  gases  of  the  engines  an  inverted  trough 
of  galvanized  iron  plate  will  be  suspended  by  hangers  from 
the  I-beams  of  this  deck. 
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The  new  bridge  was  designed  by  Ralph  ilodjoski,  con- 
sulting engineer,  of  Chicago,  and  the  work  will  be  done 
under  his  supervision.  The  contract  for  the  erection  has 
been  awarded  to  the  Strobel  Steel  Construction  Co.,  of 
Chicago.  Work  on  the  fixed  spans  will  be  commenced 
at  once,  and  it  is  expected  they  will  be  completed  by  tlie 
opening  of  navigation  in  1916.  The  drawspan  will  be  left 
until  next  winter,  when  the  river  is  closed  to  navigation. 
The  old  bridge  will  be  kept  in  service,  both  as  to  railway 
and  highway  traffic,  during  the  erection  of  the  new 
structure. 

;*; 
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During  ihc  })a.<l  year  a  number  of  experiments  have 
been  carried  on  in  the  Passaic  River  near  Newark,  N.  J., 
with  a  machine  designed  to  lay  a  plastic  concrete  mat 
as  a  protection  against  caving  and  erosion  on  the  sloping 
underwater  bank  of  a  river.  The  results  proved  so  suc- 
cessful that  an  effort  is  now  being  made  by  the  inventor  to 
have  the  Mississippi  River  Commission  adopt  the  scheme 
for  the  subsurface  protection  of  the  banks  of  that  river  in 
place  of  the  ordinary  willow  mattresses  which  have  been 
used  there  for  so  many  years. 

The  accompanying  photographs  illustrate  the  Passaic 
River  work.  The  submitted  design  for  the  Mississippi 
River  work  is  in  its  essentials  the  same  as  for  the  experi- 
mental work,  but  a  somewhat  more  elaborate  machine  has 
been  designed  for  the  former.  The  machine  and  the 
method  were  invented  by  Alexander  Crawford  Chenoweth, 
who  is  well  known  as  the  inventor  of  a  reinforeed-concrete 
pile.  The  company  which  has  the  work  in  hand  is  known 
as  the  Chenoweth  Concrete  Revetment  Co.,  Inc.,  with 
offices  in  the  Woolworth  Building,  New  York  City. 

Essentially  the  method  of  protection  consists  in  laying 
a  mat  of  reinforced  concrete  on  a  platform  on  a  floating 
barge.  By  means  of  endless  chains  running  underneath 
the  mat,  it  is  conveyed  while  still  plastic  t«  the  under- 


The  machine  used  for  making  the  experimental  slabs 
was  in  accordance  with  the  details  shown  in  Fig.  3  and  the 
views  in  Figs.  1,  3  and  4.  An  ordinary  barge  was  equipped 
with  a  derrick  and  at  its  outer  end  an  apron  hinged  to 
move  in  a  vertical  plane.  The  forming-board  on  whicli 
the  mat  was  laid  extended  back  on  the  barge  and  the 


FIG.   3.    PLAN  AND  ELEVATION  OP  PASSAIC  RIVER 
REVETMENT   MACHINE 

endless  chains  were  carried  under  this  forming-board  over 
the  apron  and  back  again.  On  the  forming-board  was 
first  placed  a  layer  of  heavy  commercial  burlap.  On  this 
was  laid  the  reinforcement,  which  consisted  of  triangular 
wire  mesh  crimped  so  as  to  form  a  Z  section  every  13  in. 
on  a  4-in.  fold.  The  crimping  of  the  mesh  serves  to  pre- 
vent the  concrete  from  sliding  down  steep  inclines  before 
it  has  set,  and  also  insures  the  location  of  some  of  the 
reinforcement  in  the  middle  of  the  section  no  matter  what 
angle  of  bend  the  slab  may  take  during  placement.  The 
burlap  holds  the  concrete  together  and  insures  the  con- 
tinuity of  the  mattress. 

In  operation  this  machine  deposited  a  reinforeed-con- 
crete covering  60  ft.  long  and  35  ft.  wide.  It  worked 
irffshore,  being  held  in  position  by  the  longitudinal  spuds 
>^hown.     The  concrete  mat  retained  its  integrity  while 


FIGS.  1  AND  2.    PASSAIC  RIVER  CONCRETE  REVETMENT  SCOW  WITH  APRON  UP  AND  DOWN 


water  slope  of  the  bank  and  paid  out  as  made  until  the 
end  of  the  mat  has  reached  deep  water,  where  erosion  is 
not  likely.  The  concrete  is  mixed  sufficiently  dry  to  pre- 
vent dissolving  when  submerged,  and  is  paid  over  the  side 
of  the  barge  before  it  has  set  hard.  Consequently  the  mat 
takes  the  conformation  of  the  ground  on  which  it  is  laid. 


being  placed  and  apparently  set  hard  under  the  water 
without  any  break. 

The  accompanying  views  show  some  of  the  work  on  the 
Passaic.  Fig.  4  is  a  view  from  the  barge  looking  offshore 
across  the  apron,  with  part  of  a  concrete  mat  being  pushed 
out  along  the  apron.     Fig.   1  is  a  general  view  of  the 
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liarge  willi  the  apron  clcvalcd,  ami  Fif,^  2  is  a  view  of  llu- 
barge  with  the  apron  depressed. 

For  the  Mississippi  River  work  a  somewhat  more  eom- 
plicated  niar-liine  has  been  designed,  'i'lie  I'eatui'es  ol'  tiie 
met  bud  presented  to  the  eonnnissioii  roiileniplate  a  I'ein- 


ilark  111'  the  ajiron  lunge  is  a  I'ornung  table  ;iO  I'l.  wide 
with  siileboards  t  in.  higii  (the  thiekness  of  the  covering 
1(1  be  made).  These  sideboards  also  e.xtend  onto  the 
apron.  Over  tlie  top  of  the  lived  table  are  endless  link- 
chains,   every  third    link   containing  a   projection    which 
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FIG.    4.    DETAILS   OF   PROPO.SED    REVETMENT   MACHINE    FOR   MISSISSIPPI   RIVER 


forced-concrete  covering  4  in.  thick,  made  in  widths  of 
•lO  ft.  or  more,  and  of  sufficient  length  to  permit  deposit- 
ing it  ill  a  continuous  layer  on  the  slope  under  water  to 
a  depth  of  70  ft.  from  the  water  line.  The  machine 
(Fig.  4)  consists  of  a  barge  with  a  recess  in  the  mid- 
section forward  containing  a  hinged  apron  80  ft.  long 
and  30  ft.  wide.  This  apron  is  built  up  of  air-tight  tubes 
sufficiently  buoyant  to  float  the  apron  when  not  loaded. 


I 


FIG.   5.    LOOKING  OVER  THE  APRON  OF  THE  PASSAIC 
RIVER  MACHINE 

Air  can  be  forced  into  the  cylinders  or  water  admitted 
to  balance  the  apron  during  the  operation.  This  balanced 
apron  is  necessary  because  a  derrick  to  handle  the  heavy 
slabs  intended  for  the  Mississippi  work  could  not  be 
economically  designed. 


engages  the  plastic  slab  cast  on  the  forming  board  and 
carries  it  along  overboard  ii]  a  continuous  sheet,  the 
barge  backing  away  from  the  shore  so  as  to  permit  the 
paying-out  operation.  This  backing  away  will  be  started 
by  pulling  in  on  an  oiTshore  anchor;  but  it  is  thought  that 
a.s  soon  as  any  considerable  length  of  mat  has  been  cast 
the  weight  of  the  concrete  will  force  the  boat  out  into 
the  stream,  and  then  the  backing  can  be  controlled  by 
shore  lines. 

It  will  be  noted  that  the  barge  is  equipped  with  a  con- 
crete mixing  plant  and  also  with  derricks,  so  that  it  can 
be  used  for  above-water  revetment  work. 

It  is  the  intention  to  cast  the  mats  in  30-ft.  widths  and 
to  overlap  them  about  2  ft.  The  plastic  concrete  should 
bond  to  the  slab  below  at  the  overlap  and  form  a  continu- 
ous covering  along  the  bank.  Ob.servations  on  the  Pas- 
saic slabs  for  over  a  year  lead  the  inventor  to  believe  that 
a  mat  so  formed  will  remain  intact  under  the  wash  and 
wear  of  the  river  and  will  form  a  more  effective  and  dur- 
able covering  than  the  willow  mattress. 

W: 
Grade  elimination  on  Ladvananna  at  Buft'alo — The  progre.^.s 
being  maile  on  the  extensive  grade-elimination  worli  on  the 
Buffalo  division  of  the  Delaware,  Lacl<awanna  &  Western  R.R. 
is  indicated  by  the  recent  formal  opening  of  the  new  overhead 
crossing  at  the  Nickel  Plate  junction,  south  of  the  intersec- 
tion of  Abbott  Road  and  the  Buffalo  River,  Buffalo,  N.  T.  By 
this  improvement  Lacliawanna  trains  are  no  longer  compelled 
to  cross  the  Nickel  Plate,  Pennsylvania  or  Buffalo  Creek  rail- 
way tracks.  This  work  was  discussed  with  particular  refer- 
ence to  the  use  of  heavy  plate  girders  in  "Engineering  News" 
of  May  27.  One  of  the  most  important  items  in  this  project 
was  the  construction  of  the  foundations  of  a  bascule  bridge 
over  the  Buffalo  River,  which  was  described  in  detail  in  our 
issue  of  July  S.  The  grade-elimination  work  was  done  under 
traffic,  and  so  as  not  to  interfere  with  the  movement  of 
about  700  cars  daily  interchanged.  When  the  bridge  was  built 
over  the  tracks,  the  intervals  between  trains  on  the  cross 
lines  averaged  six  minutes.  The  fill  amounted  to  about  500,- 
000  cu.yd.  For  the  past  two  years  about  200  men  have  been 
working  on  this  project.  The  new  bascule  bridge  was  re- 
quired on  account  of  the  straightening  of  the  Buffalo  River, 
under  -way  by  the  city. 
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By  11.  M.  Chittenden* 

Certain  ferries  across  Lake  Washington  and  Elliott 
Bay  in  Seattle  are  built  and  maintained  by  the  Port  of 
Seattle,  a  municipality  coterminous  with  King  County,  in 
which  the  City  of  Seattle  is  located.  The  county  itself 
maintains  a  ferry  across  Lake  Washington,  and  there  is 
also  a  private  ferry  on  the  lake.  All  these  charge  for 
service,  the  rates  being  fairly  uniform  and  quite  low. 
No  complaint  is  made  that  the  charges  are  onerous  or 
obstructive  of  use,  but  extreme  advocates  of  public  own- 
ership argue  that  the  ferries  should  be  free,  as  an  essen- 
tial part  of  the  public  highway  system,  Just  as  bridges, 
which  perform  e.xactly  the  same  office  of  carrying  the 
highway  over  bodies  of  water,  are  free.  On  the  face  of 
it  the  argument  looks  reasonable,  and  the  purpose  of  this 
article  is  to  inquire  whether  in  fact  it  is  so. 

As  an  economic  proposition,  freedom  of  use  of  the 
public  highway  stands  on  a  perfectly  logical  basis.  In 
any  case,  whether  free  or  toll,  the  user  has  ultimately  to 
pay  the  cost  of  construction  and  maintenance.  With 
the  toll  road  he  has  to  pay  the  additional  cost  of  collecting 
the  tolls  and  of  profit  to  the  holder  of  the  privilege.  E.k- 
eept  for  these  extra  charges,  the  account  should  balance 
itself  so  far  as  mere  outlay  is  concerned.  The  private 
builder  of  the  toll  road  may  do  his  work  more  economi- 
cally and  thus  somewhat  reduce  the  burden ;  but  at  the 
same  time  his  plans  are  sure  to  be  less  comprehensive,  and 
in  these  days  the  work  would  surely  be  of  a  lower  stand- 
ard. But  the  chief  economic  objection  to  toll  roads  is 
that  the  toll  restricts  use.  To  avoid  the  payment  of  toll 
the  user  will  resort  to  inferior  roads  when  weather  or 
other  conditions  make  it  possible,  and  this  involves  a  waste 
of  energy  and  a  consequent  burden  upon  traffic  which 
must  appear  in  prices  or  in  a  drag  upon  business  activity. 
Absolute  freedom  of  use  means  a  maximum  of  use  and 
increases  to  a  maximum  the  utility  of  the  work.  More- 
over, toll  roads,  when  they  were  general,  were  mainly 
restricted  to  trunk  lines,  and  the  development  of  other 
roads  suffered.  Toll  roads  were  undoubtedly  a  blessing 
at  a  time  when  the  country  was  practically  without  other 
roads  worthy  of  the  name ;  but  their  day  of  usefulness  has 
passed,  and  the  world  fully  recognizes  the  economic  advan- 
tage of  perfect  freedom  of  use. 

Accepting,  then,  the  principle  of  the  free  public  high- 
way as  thoroughly  sound,  and  admitting  that  culverts, 
bridges,  etc.,  are  an  organic  part  of  the  road  itself,  sub- 
ject to  no  special  charge,  why  not  treat  the  ferry  exactly 
as  we  do  the  bridge?  Both  serve  the  same  purpose  of 
carrying  the  traffic  of  the  public  highways  over  otherwise 
impassable  barriers — generally  water  courses.  Why 
should  we  charge  for  one  and  not  for  the  other? 

The  answer  is  this:  The  freedom  of  the  public  high- 
way is  a  freedom  of  use.  If  anyone  wishes  to  walk  or 
drive  along  it  or  transport  goods,  the  public  makes  no 
charge.  But  the  public  does  not  undertake  to  transport 
him  or  his  goods,  except  in  special  cases,  one  of  which 
is  the  ferry.  It  is  impracticable  for  the  user  to  operate 
the  ferry.  The  owner  or  lessee  must  necessarily  do  that. 
And  so  the  public,  as  owner,  builds  the  landings  and  the 
boat  and  operates  the  property.  It  goes  into  a  sort  of 
compulsory  transportation   business  to  that   extent.     It 


not  only  provides  the  highway,  but  it  carries  the  passen- 
ger and  goods.  The  user  is  thus  saved  the  expenditure 
of  physical  energy  of  himself  and  animals,  wear  and  tear 
of  equipment,  expenditure  of  fuel  oil,  etc.,  in  motor  con- 
veyance, over  the  route  of  the  ferry.  For  this  service, 
which  is  entirely  special  and  in  addition  to  that  afforded 
by  a  bridge,  it  is  right  that  the  user  should  pay.  He  is 
simply  paying  for  a  service  which,  in  the  case  of  a  bridge, 
he  performs  himself. 

The  strictly  logical  and  consistent  basis  of  public-ferry 
charge  differs  somewhat  from  that  on  private  ferries. 
The  latter  must  charge  enough  to  cover  service,  upkeep, 
interest  on  outlay  and  a  reasonable  dividend.  The  former 
should  really  charge  only  for  that  service  which  is  in  addi- 
tion to  the  ordinary  highway ;  that  is,  for  the  transporta- 
tion which  it  furnishes.  It  should  not  include  the  cost  of 
maintenance  of  structures,  or  any  interest  on  cost  of  con- 
struction, any  more  than  it  would  make  such  charges  for 
a  bridge.  These  should  be  covered  in  the  tax  budget  with 
other  highway  costs.  The  tariff  should  logically  embrace 
wages  of  crew,  expenditures  for  power,  oil,  and  other 
directly  operative  outlays.  This  would  of  course  make 
competition  by  private  ferries  on  the  same  route  impos- 
sible. 

Another  reason  why  there  should  be  a  ferry  charge  is 
found  in  the  method  of  raising  money  for  public  high- 
ways. This  is  done  by  general  taxation.  As  highway  use 
is  general  and  property  values  generally  highest  where 
roads  are  used  most  and  the  cost  of  maintenance  greatest, 
the  system  is  theoretically  and  practically  equitable — as 
much  so  as  any  system  would  be  which  it  is  possible  to 
devise.  But  ferries  are  speinal  and  exceptional  facilities, 
affecting,  as  a  rule,  only  limited  portions  of  a  community. 
They  are  in  no  sense  so  universal  as  bridges  and  the 
roadway  itself.  To  make  them  free  would  thus  be  taxing 
a  whole  community  for  a  special  benefit  to  a  limited 
portion. 

Coinist5r^(ctSEa^  asii   Otiatf^ll  Sewer 


Lively  work  is  being  done  on  an  outfall  sewer  at  Can- 
ton, Ohio.  The  John  E.  Casey  Co.  contracted  to  build 
the  sewer  in  300  days.  At  the  end  of  the  first  month  a 
mile  had  been  laid.  Subsequently  the  pace  was  increased. 
Tlie  rapid  progress  is  due  to  good  equipment  and  manage- 
ment. 

The  sewer  is  licing  constructed  from  the  corporate 
limits  of  the  city  to  the  new  sewage-disposal  plant. 
Of  a  total  length  of  31,000  ft.  of  sewer,  26,000  is  of  seg- 
mental hollow-tile  block  supplied  by  the  American  Sewer 
Pipe  Co.,  of  Akron,  Ohio,  and  the  remainder  (three  si- 
phons) is  reinforccd-concrete  pipe  made  on  the  job  by 
the  Lock  Joint  Pipe  Co.,  of  New  York.  The  segmental- 
block  section  is  39  in.  diameter  and  one  of  the  siphons  is 
a  single  line  of  39-in.  pipe,  1150  ft.  long.  The  other  two 
siphons  are  double  lines  of  30-in.  pipe,  with  a  combined 
(siphon)  length  of  3875  ft. 

Segmental  block  were  adopted  because  the  sewage  is 
acid  in  character,  because  of  the  smoothness  of  the  in- 
terior surface  and  because  the  bids  for  the  block  were 
$20,000  lower  than  the  lowest  offer  for  the  other  materials 
bid  on — brick  and  concrete.  It  may  be  added  that  the 
interior  of  the  concrete  pipe  used  for  the  siphons  was 
smoothed  by  men  wearing  rubber  gloves. 
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'I'lie   sewer   has   a   j;rmle   of    D.l    ]ier   cent.,   a    rrictioii 
(•(X'llieieut  of  about  O.Oll,  an  estimated  velocity  of  2.87  I'l. 
per  sec.,  and  a  calculated  capacity  of  18,0()0,000  ga 
day.     Figs.  1  to  4  are  views  showing  some  of  the  trench- 
ing and  ]iipe-laying  work.     The  depth  of  trench  ranges 
from  6  to  22  ft.  and  averages  about  12  ft.    The  material 
encountered  is  about  80  per  cent,  gravel  ;iiiil  sand   and 
20  per  cent,  rock  consisting 
of  limestone  and  shale.     The 
limestone    is    being    drilled 
with     IngersoU-Eand     Jack- 
hanier   drills,   with   air   sup- 
plied by  Westinghouse  cross- 
compound  pumps. 

That  portion  of  the  sewer 
which  is  in  gravel  and  sand 
is  being  excavated  by  an  Aus- 
tin trench  machine  and  back- 
filled with  a  Marion  steam 
shovel.  All  material  is  being- 
hauled  by  teams  from  the 
nearest  railway  siding.  An 
industrial  railway  has  been 
used  at  some  points,  and  a 
cableway  was  used  on  a  side- 
hill. 

The  concrete  pipe  is  being 
cast  on  the  ground  and  low- 
ered into  place  in  the  usual 
manner.  The  segmental 
blocks   are   being  laid  upon   circular   collapsible   forms. 

Ottamar  Stange,  of  the  John  F.  Casey  Co.,  is  in 
direct  charge  of  the  work,  J.  B.  Boweu  is  field  superin- 
tendent for  the  contractor,  and  G.  H.  Wyun  is  resident 
engineer  for  the  city.  W.  E.  Sarver  is  city  engineer  and 
Z.  W.  Kent  is  director  of  public  service. 


TRENCHING  FOR  TWO  30-IN.  CONCRETE  SIPHONS,  CANTON  OUTFALL  SEWER 
Steain   shovel   in   foreground,   trencli   m.aehine  in   baclvground 

The  Proper  Uatse  for  AuNtraliau  Railways  is  to  be  con- 
sidered by  an  international  board  of  engineers,  according  to  a 
decision  reached  at  a  conference  of  the  premiers  of  the  Aus- 
tralian colonies.  The  board  will  be  asked  to  investigate  and 
report  upon  the  need  of  a  uniform  gage,  the  best  gage  for 
adoption  in  view  of  present  and  future  developments,  the  best 
method  of  changing  existing  lines  to  conform  to  the  standard 
if    adopted,    and    the    probable    cost    of    such    gage    changing. 
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FIGS.  2  TO  4.    CONSTRUCTING   THE  t^UTFALL  .SEWER  AT   CANTON,  OHIO 

Fig.  2 — Steam  shovel  backfilling  trench  for  double  30-in.  siphon;  trench  machine  in  distance.     Fig.  3 — Trench  machine  and 
dinkey  engine  on  39-in.  siphon.     Fig.     4 — Close  view  of  39-in.  segmental  block  sewer 
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The  .scats  in  a  new  band  park  at  Rcdlands,  Calif.,  are 
made  up  benche.s  formed  by  planks  slid  through  concrete 
standards  shaped  .'jo  as  to  give  the  proper  contour  to  the 
seat.     The  view  in  Fig.   1  shows  the  standards  as  cast 


Throughout  the  winter  the  cold  weather  materially 
interfered  with  the  drilling;  the  usual  trouble  with  freez- 
ing of  the  motors  was  experienced,  and  the  "soups"  often 
froze  before  reaching  the  drill  points.  Alcohol  was  intro- 
duced freely  into  the  jjipe  line  both  at  the  air  tank  and  the 
hose  connections,  but  during  extreme  cold  snaps  it  was 


FIG.  1.    CONCRETE  FRAMES 


FIG.  2.    SEATS  MADE  BY  SLIPPING  PLANKS  THROUGH  FRAMES 


and  Fig.  2  gives  an  idea  of  how  the  seats  look  when  placed 
on  the  earth  slope  rising  from  the  band  stand.  The 
construction  is  novel  and  recommends  itself  not  only  on 
account  of  the  ease  of  removal  or  transfer  but  also 
becau.se  of  its  pleasing  appearance. 
'0. 
StuiccesslFiuiE  Wniatbeir  ID)s=nMniEa^  ©sa 

By  W.  E.  Brown* 
Eeinforcing  three  trusses  on  the  upstream  side  of  tlie 
Xew  York  State  barge  canal  at  Dam  5  necessitated  the 
drilling  of  8539  holes.  More  than  90%  of  them  were 
If  in.  in  diameter.  The  remaining  holes  were  |f  in. 
It  was  found  practical  to  drill  ||-in.  holes  and  ream  to 


7o/p  Chond 


3-6  i  -for  Tap  Chord-- 

7-0  "*  fyr  Bofhm  Chord-  - 


Sec+ion   A-B  B 

TYPICAL   "OLDMAN"   USED   FOR   DRILLING   CHORDS 

\%  in.  This  condition  was  brought  about  by  the  awk- 
ward positions  from  which  some  of  the  drilling  had  to 
be  done  and  the  difficulty  experienced  in  operating  big 
motors  from  such  positions. 

•3  Cherry  St.,  Ft.  Trumbull  Beach,  Milford,  Conn. 


of  little  avail  in  lessening  the  number  of  "freeze-ups." 
Maintaining  a  coal  fire  every  30  ft.  under  the  main  air 
line  did  more  to  overcome  freezing  than  any  other  ex- 
pedient tried.  But  for  the  fact  that  a  vertical  air  tank 
was  employed  it  would  have  been  impossible  to  keep  the 
line  open. 

The  "soups"  consisted  of  a  cheap  grade  of  soap  dis- 
solved in  water.  During  the  cold  weather  it  was  neces- 
sary to  make  this  in  small  quantities  and  keep  it  hot. 
To  keep  the  mixture  from  freezing,  and  at  the  same  time 
thin  enough  for  use,  was  a  problem.  It  was  found  that 
the  greater  the  quantity  of  soap  the  slower  was  the  freez- 
ing; but  beyond  a  certain  point  the  mixture  became  too 
thick  to  flow  easily  to  the  drill  point  and  often  froze  in 
the  spout  of  the  squirt  cans. 

It  was  planned  to  lay  out  the  holes  with  a  template ;  but 
after  finding  that  there  was  a  great  probability  of  bad 
holes,  due  either  to  carelessness  in  placing  the  template 
or  a  slipping  of  the  drill,  the  plates  were  bolted  in  position 
and  the  holes  drilled  through  the  new  plates.  Drilling 
through  the  new  plates  with  thick  and  freezing  soups 
caused  burned  drills  to  be  a  much  too  common  occurrence; 
but  the  speed  with  which  holes  were  drilled  in  this  man- 
ner more  than  balanced  the  expense  due  to  damaged  drills. 

Special  types  of  "oldmans"  were  made  of  channels  and 
angles.  The  general  type  is  shown  in  the  accompanying 
sketch.  The  channels  were  in  two  lengths — one  about 
3  ft.,  for  use  on  the  top  chord,  and  the  other  about  7  ft., 
for  the  lower  chord.  The  former  ordinarily  covered  17 
holes,  the  7-ft.  length  about  28  holes. 

The  8539  holes  were  drilled  with  36  drills.  The  aver- 
age thickness  of  the  steel  was  -^^  in.  Each  drill  was 
repointed  about  six  times,  and  it  was  possible  to  use  the 
drills  until  they  were  cut  down  to  about  I14  in.  ii)  length. 
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Owiiiij;  to  bad  locations  of  many  of  llie  holes,  liii,Hi-si)eecl 
(IrJlls  could  not  be  ucononiically  uiuployed,  and  "Little 
Giant"  No.  3  motors  with  St<uulard  Tool  Co.  No.  Oaai 
drills  were  used  throughout  and  gave  very  good  service. 
The  total  labor  cost  was  $622.37,  or  about  714c.  per  hole. 
The  cost  of  material  may  be  estimated  at  not  more  than 
14c.  per  hole,  making  the  holes  average  about  714c.  each. 
During  the  cold  weather  two  men  turned  in  on  an  average 
of  from  70  to  90  holes  a  day.  The  best  count  made  in  one 
day  of  eight  hours  was  300,  at  a  labor  cost  of  $7.50,  or 
3%c.  per  hole.  The  record  for  any  i)eriod  of  time  was 
971  holes  in  4  t  lir.,  at  a  labor  cost  of  -1.370.  per  hole. 

Engineers  and  surveyors  do  not  make  as  much  use 
as  they  should  of  direct  solar  observations  by  transit  to 
locate  the  meridian.  The  principal  reason  for  this  is 
the  fact  that  the  formula  for  the  reduction  is  a  little 
involved,  and  is  easily  forgotten.  Recently  a  slide-rule 
was  developed  for  solving  this  equation  and  the  process 
is  so  much  shortened  that  it  may  become  popular.  Ac- 
curacy is  obtained  by  making  the  slide-rule  scales  20  in. 
(50  cm.)  long. 

The  front  face  of  the  slide-rule — a  duplex  type — car- 
ries 7  scales  which  solve  the  eqiiation 
sin  d 


cos  Azimiith  = 


— -.■ —  tan  h  fan  I 


the  ephemerla  as  —1°  15'  49"  is  corrected  for  change  from 
Cieenwich  noon  by  multiplying  the  hourly  correction  by  the 
elasped  time  between  noon  plus  the  hour-anKle  of  longitude 
of  the  place  of  observation  west  of  Greenwich,  in  this  case 
.')9.3"  X  (1  +  JJ)  =  8'  ,50",  making  the  corrected  declination 
1°  "'.  This  gives  all  the  <iuantlties  necessary  for  solving 
the  formula.  The  first  part  of  the  equation  is  solved  by  set- 
ting opiiosite  1°  7'  on  the  scale  of  sin  d*  the  value  cos  23°  47' 
on  the  top  scale  of  the  slide,  then  moving  the  runner  to  the 
0  Index  of  the  slide  and  again  shifting  the  slide  to  bring  cos 
40°  ir/  under  the  runner.  The  index  of  the  slide  then  reads 
281,  which  Is  to  be  read  as  — 0.0281.  The  second  half  of  the 
formula  is  obtained  by  setting  23°  47'  on  the  tan  scale  oppo- 
site 40°  4,';'  on  the  tan  inverted  scale  just  below,  and  read- 
ing opposite  the  left-hand  index  of  the  tan  inverted  scale 
the  value  3798  on  the  C  scale  on  the  middle  line  of  the 
slide.  This  Is  to  be  read  as  0.3798.  Subtracting  the  second 
term  from  the  first  gives  —0.4079  as  cos  Azimuth.  .Setting  this 
value  on  the  C  scale  we  read  on  the  cos  1  and  h  scale  the 
angle  65°  56'.  This  is  measured  from  the  180°  point,  as  the 
cosine  is  negative;  since  the  observation  is  in  the  afternoon, 
the  actu.al  azimuth  is  245°  56'.  Subtracting  the  reading  of 
the  horizontal  circle  gives  the  true  bearing  of  the  zero  point 
as    89°    26'. 

The  slide-rule  is  of  still  further  interest  because  of 
the  equipment  on  its  reverse  side.  This  has  the  regu- 
lar A,  B,  C  and  D  scales  (20  in.  long),  and  on  the  mid- 
dle of  the  slide  an  inverted  C  scale;  and  a  pair  of  scales 
for  reducing  stadia  ob.servations,  one  of  them  a  34-in. 
scale  for  (l/^  sin  2  a),  and  the  other  a  6-in.  scale  for 
(cos-  a),  giving  respectively  the  elevation  and  the  hori- 
zontal correction. 

m 


cos  h  COS  I 

in  which  d  =  declination,  I  =  latitude,  li  =  altitude  of 
the  sun,  ascertained  by  observation. 

The  scales  on  the  front  of  the  rule  are,  in  order  down- 
ward :  Regular  D  scale ;  sin  d  from  3°  33'  to  34° ; 
cos  I  and  cos  h  scale  from  0  to  84°  15';  regular  C  scale 
in  the  middle  of  the  slide;  tan  scale  from  5°  43'  to  45° ; 
inverted  tan  scale  from  20°  50'  to  55°  and  at  the  bot- 


In  putting  the  lining  on  the  interior  slopes  of  a  rec- 
tangular reservoir  of  14,000,000-gal.  capacity  at  Omaha, 
Xeb.,  the  concrete  is  being  placed  in  horizontal  bands 
instead  of  up  and  down  the  slopes,  as  is  the  usual  practice. 
The  bands  are  about  5  ft.  wide.  Each  one  is  completed 
around  the  reservoir  on  the  day  it  is  commenced.  The 
reason  for  adopting  the  horizontal  bands  was  that  it  per- 


PRONT  OP  SLIDE-RULE  FOR  REDUCING  SOLAR  OBSERVATIONS  FOR  AZIMUTH 
A  20-in.   rule,  of  duplex  construction.     The  rear  face  carries  regular  slide-rule  scales  and  a  pair  of  stadia  reduction  scales 


torn  an  enlarged  cos  scale  with  adjacent  scale  of  equal 
parts,  for  angles  from  0°  to  60°.  Either  this  scale  or 
the  cos  I  and  /(  scale  in  conjunction  with  the  C  scale  is 
used  for  getting  the  final  result,  the  azimuth  angle,  from 
the  cos  Azimuth  which  is  obtained  by  subtracting  two 
slide-rule  results. 

The  following  example  to  illustrate  the  use  of  the 
rule  is  given  by  B.  J.  Campbell  of  the  Keuffel  &  Esser 
Co.,  makers  of  the  rule : 

Latitude  40°  45'  N.;  Longitude  74°  1'  W.:  date  Mar.  IS, 
1915,  3:57  p.m.,:  observed  altitude  23°  49':  horizontal  circle 
156°  30'.  Required  the  bearing  angle  with  the  meridian  of  an 
east  station  at  zero  of  the   horizontal   circle. 

The   refraction   correction   to   the   observed   altitude   is, 

tan  II 
wkich  is  to  be  subtracted  from  the  observed  altitude,  making 
the   corrected   altitude   23°    47'.     The   declination;    taken   from 


mitted  the  use  of  a  moister  mix  of  concrete  than  is  prac- 
ticable with  strips  extending  up  and  down  the  slopes. 

The  concrete  is  delivered  in  place  by  means  of  a  chute, 
and  the  mixers  are  so  placed  as  to  minimize  the  distance 
required  to  trans])ort  it.  After  the  completion  of  the 
slope  work,  a  parapet  wall  914  ft.  higli  will  be  built,  a 
small  hoist  being  used  to  raise  the  concrete  to  the  to]) 
of  the  forms. 

The  same  method  of  lining  the  slopes  was  employed 
last  year  for  a  reservoir  of  11,000,000-gal.  capacity  at  the 
Walnut  Hill  pumping  station.  Two  concrete  mixers  were 
used,  placed  half-way  along  the  east  and  west  ends  and 
elevated  sufficiently  to  deliver  the  concrete  by  chutes  to 

*The  sin  d  scale  does  not  go  below  2°  30';  but  for  smaller 
angles  V&  sin  2d  is  equal  to  sin  d.  with  verv  small  error,  and 
as  one  of  the  scales  on  the  back  of  the  rules  gives  %  sin 
2d,   the  present  example  uses  this  scale  instead  of  sin  d. 
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any  desired  point  on  the  slopes.  For  the  floor  the  chutes 
delivered  the  concrete  to  the  foot  of  the  slope,  from 
which  point  it  was  distributed  by  wheeled  carts. 

The  parapet  walls  in  this  case  were  only  2  ft.  high. 
They  were  built  after  the  slope  lining  had  been  placed, 
and  the  concrete  was  spouted  diretitly  from  the  mixers 
into  the  forms.  The  mi.xers  for  this  reservoir  being  about 
35  ft.  above  the  ground,  the  tracks  for  their  charging  skips 
were  extended  downward  for  this  distance,  so  that  they 
could  be  loaded  at  the  lower  level  and  deliver  the  charge 
to  the  mixer  at  the  higher  level. 

The  work  was  done  under  the  direction  of  George  T. 
Prince,  Chief  Engineer  of  the  Metropolitan  Water  Dis- 
trict of  Omaha.  The  district  does  all  concrete  work  by  its 
own  force  instead  of  by  contract. 

Tflsia]b®ff'  Bradlge 
Bt  S.  Cameron  Coeson* 

The  old  covered  wooden  bridge  over  the 
Eiver  between  Phoenixville,  Chester  County, 
Clare,  Montgomery  County,  Pennsylvania,  was  destroyed 
by  a  fire  of  unquestioned  incendiary  origin  during  the 
night  of  May  13  and  1-i,  1915.  A  few  days  before,  petitions 
signed  by  leading  citizens  of  the  two  boroughs,  as  well  as 
by  many  other  interested  persons  living  adjacent  to  the 
bridge,  were  sent  to  the  commissioners  of  Chester  and 
Montgomery  Counties  requesting  a  new  bridge.  At  a 
joint  meeting  of  the  commissioners  the  petitions  were 
ignored  because  of  "lack  of  funds."    Then  came  the  fire. 

A  contract  for  a  temporary  bridge  at  the  site  was 
awarded  to  the  H.  A.  Bender  Construction  Co.  for  $7850, 
to  be  completed  in  thirty-three  working  days  from  the 
signing  of  the  contract.  Work  was  started  June  21,  1915, 
and  the  bridge  was  opened  for  public  use  July  10,  only 
19  days  later.  There  is  a  bonus  of  $20  per  day  for  the 
remainder  of  the  allotted  time. 

The  view  in  Fig.  1  shows  the  bridge  near  comj^letion. 
Fig.  2  gives  the  details  of  construction.  There  are  18 
spans,  30  ft.  c.  to  c,  and  the  roadway  is  16  ft.  between 
guard  rails.  The  design  consists  of  floor  plank  laid 
diagonally  on  transverse  joist  which  frame  across  I-beam 
stringers  supported  by  timber  bents.  These  bents  are  6  ft. 
wide,  30  ft.  long  and  9  ft.  6  in.  clear  above  mean  water. 
There  is  a  total  of  about  110,000  ft.,  b.m.,  of  timber  in 
the  structure.  The  bridge  was  designed  by  Oscar  E. 
Thompson,  consulting  engineer,  Phoenixville,  Peun. 

♦Borough  Engineer,  Norristown,   Penn. 
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To  the  discussion  of  the  use  of  traverse  tables  in  Engi- 
neering News,  May  27,  1915,  Horace  Andrews,  of  Albany, 
N.  Y.,  contributes  the  following: 

Why  is  it  not  better  to  use  a  good  table  giving  the  natural 
sines  and  cosines  and  have  the  multiplication  carried  on  in- 
dependently? 

Many  tables  exist  giving  natural  sines  and  cosines  to  Ave 
places,  and  one,  that  of  Prof.  W.  Jordan,  recently  issued  in  its 
second  edition,  gives  seven  places  for  each  10  sec.  of  angle. 

There  are  three  very  good  tables  for  multiplication — 
Crelle's,   Zimmerman's   and   Peters';   of  these,   the   last   named 

C^LrrrJ  ff^,7.ex6"        ^//m'      S9,000--fi:  Floor, 

■     ■•?■''■',■-.>,""(     B.-Vf-j'^x    laid  diagonally 


FIG.    2.     SIDE    ELEVATION    OP    PHCENIXVILLE    TIMBER 
BRIDGE   AT    SUPPORTING   BENT 

seems  to  be  the  best  for  use  with  traverse  work.  It  gives 
products  of  every  four-place  number  with  all  two-place  num- 
bers to  100.  This  large  work  costs  15  marks,  while  Zimmer- 
man's, which  is  equally  extensive,  though  not  so  convenient 
as  Peters',  costs  only  5  marks. 

Where  a  computing  machine  is  available,  Jordan's  tables 
and  the  machine  could  profitably  be  used.  If  a  comptometer 
is  used  the  multiplication  given  by  Peters'  tables  would  be  a 
help  with  the  machine. 

I  have  frequently  used  the  excellent  flve-place  tables  of 
Gauss  for  logarithmic  computation,  using  a  blank  form  spe- 
cially ruled  with  printed  headings,  and  then  checked  my  work 
with  the  tables  of  natural  sines  and  cosines  using  Gurden's 
tables;  or  those  of  Defert,  which  I  prefer  and  regard  as  the 
best  of  the  various  traverse    tables   for  ordinary  use. 

The  Defert  tables  give  for  each  minute  of  arc  nine  multi- 
plications, from  10  to  90,  with  special  tables  for  use  when  an 
angle  less  than  1  min.  of  arc  is  given.  In  all  cases  it  is  very 
necessary  to  check  the  numerical  work  of  traverse  computa- 
tion Ijy  some  means,  and  the  best  way  seems  to  be  to  have  one 
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computation  carefully  made  by  the  use  of  flve-place  logar- 
ithms and  another  by  the  use  of  traverse  tables,  or  some  other 
similar  method  as  previously  referred  to. 

Mr.  Andrews  states  that  four-place  traverse  tables  will 
amply  suflice  for  a  large  amount  of  ordinary  field  work. 
There  are,  he  writes,  at  least  16  different  traverse  tables 

in  existence. 


foff"  Po'weip 


By  T.   K.  ^Iatiiewson* 

What  is  thought  to  be  the  first  use  of  siphon  spill- 
ways in  America  as  the  main  discharge  of  a  power 
reservoir  was  embodied  in  a  recent  design  of  the  writer's. 
This  type  of  spillway   has   found  considerable   use   in 


POWER-DAM  SIPHON  SPILLWAY 

hydraulic  works'  and  seems  destined  to  wider  applica- 
tion, so  many  adxantages  does  it  possess. 

Shortly  before  the  writer  left  Mexico,  about  a  year 
ago,  he  studied  a  stream  not  far  from  ilexico  City  to 
report  on  a  proposed  hydro-electric  development.  A 
reservoir  of  90  million  cu.m.  capacity  (1950  million 
cu.ft.)  formed  part  of  the  project  finally  decided  upon 
for  the  initial  development  of  40,000  hp.  The  dam 
was  to  be  a  sluiced  earth  fill  with  masonry  outlet  and 
tower,  similar  to  the  Calaveras  Dam,  described  in  En- 
gineering News,  Oct.  1,  1914,  p.  629.  The  depth  of 
water  would  have  been  45  m.  (147.5  ft.).  Every  feature 
at  the  reservoir  was  favorable,  except  that  the  forma- 
tion at  the  dam  site  was  not  hard  enough  to  spill  upon. 
Barrancas  near  by  showed  that  the  material  would 
slowly  but  surely  be  eroded. 

The  writer  saw  that  the  culvert  and  tower  might  dis- 
charge the  rainy-season  floods,  if  only  water  could  be 
got  into  the  tower  fast  enough.  There  was  no  room  at 
the  top  of  the  valve  tower  for  an  ordinary  spillway  of 
sufficient  length,  and  it  was  believed  that  the  well-known 
idea  of  the  discharge  of  automatic  sewer  flush  tanks  could 
be  applied  to  give  the  large  flow  witliout  great  rise  in 
leservoir  level.     It  was  found  that  16  vertical  cast-iron 


♦206  I.  W.  Hellman  Building,  Los  Angeles,  Calif. 

^See  "Movable  Dam  Crests,"  "Engineering  News,"  June  4, 
1914,  p.  1264;  "The  Largest  Pumping  Plant  in  the  World,"  July 
a,  1914,  p.  105;  "Siphon  Canal  Locks,"  Oct.  13.  1910,  p.  398,  and 
Nov.  17,  1910,  p.  530;  "Siphon  Spillways  in  Europe,"  Apr.  20, 
1911,  p.  467 


pipes  of  60  cm.  (23.6  in.)  diameter  could  be  placed  in 
the  valve  tower  and  would  give  the  needed  rate  of  dis- 
charge. The  accomjianying  sketch  shows  the  general 
scheme,  though  it  does  not  give  some  details  as  finally 
worked  out.  Eacli  pipe  has  a  cast-iron  hood,  like  those 
used  in  the  flush-tank  siphons,  with  a  ring  fitting  into 
the  upturned  pipe  bell  to  give  the  proper  shape.  Only 
one  discharge  rate  had  to  be  considered,  since  the  .siphons 
delivered  their  maximum  or  nothing.  On  account  of 
mild  climate,  there  was  no  chance  of  ice  on  the  reser- 
voir. 

I'robably  there  are  not  very  many  reservoirs  where  this 
design  would  be  useful,  but  it  was  well  worth  consid- 
ering in  this  case.  Unfortunately,  the  construction  has 
been  indefinitely  postponed  due  to  the  internal  disturb- 
ances of  that  unhappy  country. 

m 

T2=aclfe=]R.Sinsn]ra^    aira    IB^iaJIldlflKa^    si 

'"'EI^Biap'"'  Sttattnoffiii,  Hew  Yoiplfe 

Oeva^edl  lUasaes 

In  third-tracking  the  elevated  railways  of  New  York 

City,  which  work  is  now  in  progress,  at  many  stations  it 

is  impossible  to  spread  the  tracks  so  as  to  admit  island 

platforms  between   the  tracks.     There  is  always  width 

enough  to  admit  the  center  track,  and  in  fact  portions  of 


FIG.    1.    CROSS-SECTION    OF    ELEV.\TED    STRUCTURE    .\T 
STATION    AND    DETAILS    OF    EXPRESS    INCLINE 

this  track  were  in  place.  To  give  access  to  the  center 
track  where  island  platforms  were  not  feasible,  platforms 
are  being  built  at  clearance  height  over  the  outer  (local) 
tracks,  and  the  center  track  is  raised  correspondingly, 
forming  a  long  hump. 
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On  the  Ninth  Ave.  line  a  center  track  has  existed  for 
20  years  past,  Imt  new  e.xpress  stations  are  being  built, 
most  of  them  of  tlie  hnmp-station  type.  It  is  necessary 
to  jack  up  tlie  center  track  and  its  girders  to  form  the 
hump.  A  typical  job  of  this  kind  was  done  at  l-iSth  St. 
and  Eighth  Ave. 

Here  the  hump  construction  comprises  9  new  plate- 
girder  spans  at  the  station  and  31  old  lattice-girder  spans 
raised  to  form  the  inclines  on  either  side,  142ud  to  l-iSth 


the  means  by  which  the  elevation  of  the  center  track  was 
accomplished.  At  the  starting  and  ending  points  of  the 
incline  packing  plates  (detail  .4)  were  placed  on  the  e.x- 
isting  cross-girders,  of  a  thickness  suificient  to  raise  the 
track  girders  to  the  new  grade.  The  next  form  of  sup- 
port for  the  track  stringers  in  their  new  location  is  illus- 
trated liy  detail  B,  which  shows  a  built-up  seat.  Detail  C 
shows  the  general  type  of  supporting  bent  used  thereafter. 
"Wliere  the  old  truss  girders  were  used  in  the  construction 


FIG.    2. 


EXPRESS   INCLINES  BUILT   WITH  OLD   LATTICE  AND  NEW  PLATE  GIRDERS 


st.Ttion  being  erected 


St.  The  spans  range  from  43  ft.  to  5514  ft.,  a  tctal  length 
of  1772  ft.  The  maximum  height  of  the  hump  track 
above  its  old  level  is  12  ft.  3  in.  The  approach  grades  are 
2.96  and  2.98  per  cent. 

During  the  construction  of  the  incline  the  old  center 
track  was  abandoned.  After  removing  the  track  material, 
the  bracing  between  the  old  track  girders  was  cut  out  and 
the  girders  spread  apart,  so  that  the  bents  of  the  hump 
could  be  erected  Ijetween  them.     Fig.  1  shows  in  detail 


they  were  braced  to  the  bottom  of  the  cross-girders  by 
anoles  and  kneebraces. 

The  new  material  was  delivered  on  the  street  in  the 
order  required  for  erection  and  hoisted  directly  to  position 
by  means  of  a  sliding  traveler  of  6  tons'  capacity,  which 
rested  directlv  on  top  of  the  longitudinal  track  girders  of 
the  express  track  (as  shown  in  Fig.  3),  where  the  work 
is  under  way.  The  traveler  was  equipped  with  a  40-hp. 
double-friction-drum  electric  lioist  operated  by  a  550-650- 
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volt  motor,  current  being  taken  direct  from  the  contact 
rail  on  the  structure.  After  setting  bents,  the  track  gird- 
ers were  placed  in  position  on  top  of  the  bents  and  the 
sliding  traveler  moved  forward  to  the  next  panel-point, 
where  the  operation  was  repeated. 

The  express-station  and  express-platform  steelwork  also 
was  erected  by  this  traveler  when  the  site  was  reached. 
There  is  an  express  platform  12  ft.  4  in.  wide  by  350  ft. 
long  on  each  side  of  the  express  track,  one  for  northbound 
travel  and  the  other  for  southbound.  The  platform  is 
reached  by  two  stairways  located  north  and  south  of 
the  old  or  lower-level  station.  The  lower  platform  of  tlie 
stairs  is  supported  by  a  cantilever  extension  outside  the 


CirrferTrock  G!n/ers   = 


Local  Track  Girders 
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Local  Track  to  remam  at  Old  6rade''' 
METHOD  OF  ERECTING  STRUCTURAL,  STEEL 
OF  INCLINE 


local  platform.  The  upper  platform  of  the  stairs  is  sup- 
ported by  columns  resting  ou  top  of  the  existing  platform 
1,'irders.  The  stairways  connect  with  the  jjlatforms  by  a 
bridge  8  ft.  6  in.  long. 

The  entire  construction  work,  including  the  station,  was 
done  for  the  Interborough  Rapid  Transit  Co.  l)y  the  Snare 
&  Triest  Co.  W.  P.  Eothrock  was  engineer  in  charge 
for  the  contractor  and  J.  M.  Eyan  was  assistant  engineer. 
The  structure  was  designed  by  the  engineering  department 
of  the  Interborough  Rapid  Transit  Co.,  of  which  George 
H.  Pegram  is  chief  engineer,  F.  W.  Gardiner,  principal 
assistant  engineer,  and  S.  Johannesson,  assistant  engineer. 


sa? 


ft©  Si  CEosedl  TsiEafiS. 
By  B.  C.  Luce* 

A  simple  and  effective  method  of  controlling  the  water 
supply  to  a  closed  tank  without  employing  inaccessible 
devices  like  floats  is  sho'mi  in  the  accompanying  sketch. 

The  device  is  well  adapted  to  any  service  requiring 
a  nearly  constant  water  level — such  as  a  boiler  feed  tank 
supplied  by  condensed  steam  from  traps  and  with  an 
auxiliary  pressure  connection  automatically  controlled. 

The  condensate  from  traps  enters  the  closed  boiler  feed 
tank  through  a  pipe  marked  "JIain  Supply."  The 
auxiliary  water-supply  enters  through  a  smaller  pipe  and 
is  controlled  by  a  balanced  valve.  This  valve  is  operated 
automatically  by  a  counterbalanced  lever  and  the  small 
cylindrical  tank  (about  8x20  in.)  connected  to  the  valve 

•Figardo.    Porto    Rico. 


lever  by  a  plumber's  chain  passing  over  pulleys.  The  two 
tanks  are  connected  through  flexible  tubing  at  their  tops 
and  bottoms.  The  water  level  will  be  tlie  same  in  both 
tanks. 

A  lowering  of  the  water  level  decreases  the  weight  of 
tl\c  small  tank  so  that  the  counterweight  pulls  it  up, 
opening  the  valve  of  the  auxiliary  water-.supply.     As  the 


CLOSED-TA.N'K      WATER-LEVEL     CO.N'TROL 

tanks  fdl,  the  small  one  becomes  heavier  and  heavier 
until  it  overbalances  the  counterweight  and  closes  the 
auxiliary-supply  valve. 

The  limits  of  the  water  levels  are  to  be  determined  by 
the  vertical  travel  of  the  small  tank,  which  in  turn  is 
determined  by  the  length  of  the  valve  lever,  the  motion 
of  the  valve  stem  and  the  point  of  attaching  the  chain 
to  the  lever.  The  adjustment  for  proper  amount  of 
counterweight  and  sensitiveness  of  the  device  is  easily 
determined  by  experimenting  with  different  weights. 


MOTCS 


Convertinpr  Old  Hydraulic  Elevators — A  number  of  old  hy- 
draulic elevators  have  been  changed  by  C.  R.  Pratt,  Con- 
sulting Engineer,  of  New  York  City,  from 
their  uneconomical  arrangement  to  se- 
cure the  advantages  of  electric  opera- 
tion. One  of  the  methods  devised  by  Mr. 
Pratt  is  shown  in  tlie  accompanying  dia- 
grammatic slietch.  The  old  underbal- 
anced  car  is  used  and  the  old  hydraulic 
equipment  is  undisturbed,  or  is  used  with 
a  balanced  -  piston  and  speed  -  control 
choke  valve  in  the  circulating  pipe  for 
air,  oil  or  water.  The  electric  hoist  can 
be  put  below  by  adding  grooves  to  the 
winding  sheave. 

Inspection    of    Automatic    Sprinklern — 

Sprinkler  systems  are  examined  every 
>,  ^^,*^«^  ",'"=^".  three  months  by  the  various  inspection 
-i  'T^  "J^r-^^Si'n  bureaus  throughout  the  country.  Exper- 
—  IP—?  ience  has  demonstrated  that  it  is  not  nec- 

essary  to  make  periodical  tests;  visual 
CONVERTED  observation  of  experts  has  been  found 
HYDRAULIC  sufficient  to  insure  the  detection  of  faults 
ELEVATORS  which  may  impair  efficient  functioning. 
Renewing  or  testing  the  operative  parts 
of  sprinkler  heads  is  quite  unnecessary  under  average  condi- 
tions. Under  conditions  which  might  affect  the  stability  of 
the  solder  holding  together  the  operative  parts  of  the  sprink- 
ler, the  sprinklers  are  carefully  watched  and  sample  devices 
removed  every  few  years  and  tested  to  determine  the  condi- 
tion of  the  solder.  The  condition  watched  is  what  engineers 
doing  this  work  term  "selective  corrosion." — I.  G.  Hoagland, 
Secretary   National   Automatic   Sprinkler  Association. 
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A    Table   for   Comiiutlus'   the   .<Vrea   of    Side-HlII    Cuts — The 

accompanying  table  o(  formulas  has  been  found  particularly 
convenient  for  computing  the  area  of  cuts  in  side-hill  ground, 
knowing   the   slope   of   the   ground   and   the   slope   of   the   cut. 
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The  table  may  also  be  plotted  as  a  diagram,  using  either  the 
ratio  of  the  slope  of  the  ground  or  the  angular  slope  of  the 
ground  as  abscissas  and  the  quantity  of  excavation  as  ordi- 
nates. — F.  W.  Groves,  Civil  and  Hydraulic  Engineer,  Kelowna, 
B.  C,  Canada. 

Flushing  Out  40  Years'  Accumulation  of  Sand  in  the  Mains 
of  the  Milwaukee  Water-Works — Over  51,000,000  gal.  of  water 
were  used  during  1914  in  Milwaukee,  Wis.,  in  an  effort  to 
clear  the  water  mains  of  an  accumulation  of  sand  carried 
into  the  system  during  forty  years  of  operation.  A  special 
crew,  under  the  supervision  of  the  superintendent  of  water 
mains  division,  was  engaged  for  several  months,  and  the 
mains  were  flushed  at  577  different  points,  the  total  amount 
of  water  used  being  nearly  35.000,000  gal.  In  addition  to  the 
work  done  by  this  special  flushing  crew,  considerably  moie 
Mushing  than  usual  was  done  by  the  hydrant  inspectors  and 
mains-repair  crew,  which  brought  the  total  amount  of  watei- 
used  to  nearly  52.000.000  gal.  While  considerable  deposits 
were  removed  in  this  way,  a  large  number  of  meters  were 
"sanded,"  and  a  considerable  number  of  complaints  of  dirty 
water  were  received,  owing  to  the  fact  that  the  flushing  was 
done  during  the  day  and  the  house  services  used  while  the 
water  was  in  a  state'  of  agitation.  It  has  accordingly  been 
recommended  that  the  flushing  hereafter  be  done  at  night 
while  the  house  services  are  inactive. 


In  Tearing  Down  the  Cbamplain  Building,  Chicago,  the 
structural  steel  and  other  heavy  wreckage  is  handled  by  a 
steel  stift-Ieg  derrick  mounted  on  the  roof  of  an  adjacent 
taller  building.  The  new  structure  will  form  an  extension 
of  this  building,  and  the  derrick  will  be   used  in  its  erection. 

The  Longevity  of  Cast-iron  Pipe  when  used  for  plumbing 
fixtures  has  been  demonstrated  in  the  destruction  of  the  old 
Astor  House,  New  York  City,  to  make  way  for  the  new  Broad- 
way subway.  The  Astor  House  was  erected  in  1834  and  the 
soil  pipe,  cast  in  the  foundry  of  the  J.  L.  Mott  Co.,  New  York, 
is  still   practically  as  good  as  new. 

Lowering  a  Water  Main  I'nder  Pressure — It  was  recently 
necessary  to  lower  1000  ft.  of  a  36-in.  water  main  in  Water- 
bury,  Conn.,  to  conform,  to  the  nevf  grade  of  the  street  under 
which  it  lies.  As  the  main  to  a  high-service  pumping  station 
branches  off  from  this  section,  it  was  necessary  to  do  the 
lowering  before  starting  the  branch  line  in  order  to  avoid 
additional  expense.  To  discontinue  the  use  of  the  36-in.  pipe, 
which  is  the  main  line  frpm  the  largest  reservoir,  for  the 
length  of  time  required  for  this  work,  would  have  resulted  in 
great  inconvenience.  So  it  was  decided  to  lower  the  main 
without  shutting  off  the  vi-ater  by  excavating  a  trench  along- 
.side  the  pipe,  cutting  away  under  each  length,  but  leavinr 
earth  piers  at  each  joint.  Then,  while  surveyors  kept  track 
of  the  levels,  the  piers  were  weakened  until  the  weight  of 
the  pipe  line  caused  a  little  settlement.  Working  up  and  down 
the  line  in  this  way,  the  pipe  gradually  came  down  to 
the  bed  blocks,  which  had  been  set  to  the  exact  elevations. 
Owing  to  the  pressure  of  about  100  lb.  per  sq.in.  on  this  main 
and  the  proximity  of  two  railroad  tracks,  the  operation  was 
attended  with  some  risk  and  required  close  attention.  Under 
the  constant  supervision  of  Assistant  Engineer  Charles  W. 
Eddy,  the  work  went  on  regularly  and  systematically  and  was 
completed  without  accident.  After  driving  up  the  lead  joints 
the  line  was  as  tight  as  ever. — From  the  1914  Annual  Report 
of  R.  A.  Cairns,  City  Engineer,  Waterbury,  Conn. 

Vertical  Filing  Cases  for  Storing  Drawings  in  large  quan- 
tities are  being  made  in  a  variety  of  designs  by  the  Art  Metal 
Construction  Co.,  of  Jamestown,  N.  Y.  The  accompanying  il- 
lustration shows  a  "plan-file"  case  adopted  by  the  valua- 
tion department  of  the  Interstate  Commerce  Commission  and 
by  several  railroads.  It  is  30  in.  deep  over  all,  6  in.  longer 
and   S%    in.   higher   than   the   drawings   to   be   filed.      It   holds 
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VERTICAL    DRAWING    FILE    USED   BY   INTERSTATE 
COMMERCE  COMMISSION 

r>000  tracings.  There  are  18  pockets  formed  by  steel  par- 
titions with  springs  between  to  hold  the  drawings  always  flat 
and  upright.  The  drawings  are  laid  in  tough-paper  folders 
for  filing  in  the  pockets.  Three  to  six  folders  can  be  used  in 
a  pocket  and  up  to  60  tracings  per  folder.  The  index  cards  on 
the  inner  face  of  the  cover  give  easy  access  to  the  contents 
of  the  file.  The  side  walls  may  be  single  steel  or  double 
filled  plates,  as  desired. 
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Any  practice  that  has  been  established  for  many  years 
generally  has  some  substantial  reason  for  existence,  and 
in  such  a  case  mere  change  does  not  necessarily  mean 
progress.  Particularly  is  this  the  case  with  street  pave- 
ments. One  has  but  to  read  old  treatises  on  pavements 
to  see  how  thoroughly  the  principles  of  good  paving  prac- 
tice were  understood  years  before  engineers  in  general 
could  be  induced  to  apply  those  principles. 

A  good  example  of  this  is  the  wood-block  pavement, 
introduced  both  in  this  country  and  England  about  183T. 
By  18-15  English  municipal  engineers  had  conclusively 
proved  that  the  only  proper  way  to  lay  a  wood  pavement 
was  to  use  treated  blocks  on  a  concrete  foundation,  yet 
for  many,  many  years,  American  engineers,  notwithstand- 
ing the  advice  of  experts  both  in  this  country  and 
abroad,  persisted  in  experimenting  with  every  conceiv- 
able combination  bri  the  correct  one.  Only  within  the 
last  twenty  years,  in  general,  have  wood-block  pavements 
in  this  country  been  properly  constructed.  The  same 
thing  is  true  of  the  use  of  concrete  foundations  for 
brick  and  stone-block  pavements. 

In  view  of  this  accumulated  experience,  any  radical 
departure  in  practice  from  that  which  has  been  long 
established  should  be  thoroughly  tested  before  it  is  adopt- 
ed, especially  if  the  established  methods  have  given  satis- 
factory results.  Such  a  departure  from  standard  prac- 
tice is  the  present  tendency  to  experiment  with  a  mortar 
bed  for  a  granite-block  pavement,  and  the  laying  of 
brick  on  a  green  concrete  foundation  without  a  sand- 
cushion  course,  as  described  in  Eugineering  News  of 
July  22. 

So  far  as  granite  block  is  concerned,  the  omission  of 
the  sand-cushion  eoiirse  is  neither  recent  nor  novel.  It 
was  tried  and  discarded  before  most  engineers  of  the 
present  day  began  to  practice.  The  sand-cushion  has  been 
retained  because,  with  a  rigid,  imyielding  material  for 
the  pavement  surface,  a  certain  amount  of  resiliency  in 
the  bedding  is  essential.  This  resiliency  is  furnished  by  a 
thin  layer  of  clean  sand,  which,  although  practically  in- 
compressible, has  by  no  means  the  rigidity  of  concrete. 
The  necessary  layer  of  sand  may  be  very  thin,  perhaps 
with  well-squared  blocks  %  or  %  in.  is  enough,  although 
the  best  practice  is  a  minimum  of  1  in. ;  to  omit  it  en- 
tirely is  an  experiment,  the  success  of  which  cannot  be 
demonstrated  except  by  the  years  of  service  to  which  as 
yet  it  has  not  been  subjected. 

With  wood-block  and  asphalt-block  pavements  the 
same  arguments  do  not  apply,  for  here  we  have  a  mate- 
rial that  has  a  certain  amount  of  inherent  resiliency. 
In  the  case  of  a  wood-block  pavement  the  sand  cushion 
has  no  other  purpose  than  to  take  care  of  inequalities 
in  the  depths  of  individual  blocks.  This,  to  be  sure, 
is  one  purpose  but  not  the  only  purpose  of  a  sand  cush- 
ion in  granite-block  and  brick  pavements. 


It  has  Ijccii  claimed  that  the  use  of  a  mortar  bed  in 
jdace  of  a  sand  cushion  prevents  the  failure  of  the  pave- 
ment by  the  washing  out  of  the  sand.  But  what  paving 
engineer  ever  heard  of  a  properly  constructed  granite- 
block  i)avement  that  failed  in  this  manner?  On  the 
other  hand,  it  may  be  claimed  that  a  very  lean  dry  mix- 
ture of  cement  and  sand  does  not  set  up  into  a  hard 
rigid  mortar,  but  has  stability  while  still  retaining  a  cer- 
tain amount  of  elasticity  or  resiliency.  But  the  thin  sand 
cushion  has  these  qualities  also,  so  why  use  cement  at 
all  ? 

Attention  is  called  to  this  matter  because  the  reader 
may  suppose  that  in  view  of  these  departures  from  ordi- 
nary practice  hanng  ijcen  described  in  Engineering  News 
they  are  thereby  approved  by  it.  It  is  the  business  of 
a  technical  journal,  however,  to  publish  the  news  of  what 
is  actually  being  done  by  engineers,  and  it  does  not 
follow  Jjy  any  means  that  the  new  devices  or  methods 
described  are  approved  by  the  editors.  This  may  or  may 
not  be  the  case ;  and  with  respect  to  the  laying  of  block 
pavement  on  a  mortar  bed  it  is  merely  desired  to  call 
attention  to  the  fact  that  its  success  remains  to  be  dem- 
onstrated. 


The  numerous  otlieial  inquiries  into  the  causes  of  the 
"Eastland"  disaster  at  Chicago  (no  less  than  eight  at  one 
time  being  under  way  or  planned)  have  resulted,  as  was 
to  be  expected,  in  a  great  deal  of  irrelevant  matter.  The 
most  important  testimony  given  before  the  coroner's  jury 
was  that  of  the  assistant  engineer  on  the  "Eastland" 
to  the  effect  that  there  were  five  wat^r-ballaot;  tanks 
on  each  side  of  the  "Eastland,"  and  that  when  the  boat 
capsized,  he  and  the  chief  engineer  had  been  for  some 
time  engaged  in  trying  to  bring  the  vessel  back  to  an  even 
keel  by  pumping  water  into  tanks  2  and  3  on  the  wharf 
side  of  the  boat  and  out  of  tanks  2  and  3  on  the  river  side. 

According  to  the  testimony  of  a  number  of  witnesses 
the  "Eastland"  was  in  the  habit  of  listing  to  one  side 
or  the  other;  but  it  is  clear  that  none  of  the  engine- 
room  force  or  the  ship's  officers  had  any  idea  that  the  ship 
was  deficient  enough  in  stability  to  involve  any  danger. 
Those  in  the  engine  room  who  were  trying  to  fill  the  tanks 
appear  to  have  wondered  why  the  ship  did  not  come  back 
on  an  even  keel  and  sent  a  young  oiler  up  to  see  if  the 
boat  was  caught  against  the  side  of  the  wharf.  By  the 
time  he  reached  the  second  deck  the  boat  had  listed  so  far 
that  water  was  pouring  into  the  hatchways  and  he  had 
just  time  enough  to  jump  onto  the  wharf. 

In  the  investigation  of  any  such  disaster  as  this  terrible 
one  at  Chicago,  the  matter  of  greatest  importance  is  not 
by  any  means  that  on  which  the  newspapers  lay  greatest 
stress — determining  the  persons  responsible  for  the  dis- 
aster so  that  proper  punishment  can  be  meted  out.  Such 
punishment,  no  matter  how  well-deserved,  cannot  bring 
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back  to  life  those  who  have  perished.  It  is  a  fair  question, 
moreover,  what  severity'  of  punishment  is  deserved  by 
those  whose  acts  may  have  brought  about  a  cahimity,  but 
who  had  no  idea  at  the  time  that  what  they  were  doing 
threatened  danger  to  others  or  punishment  to  themselves. 
Tlie  object  of  punishment  for  crime  in  civilized  lands  is 
not  retaliation.  Society  does  not  punish  the  criminal  to 
"get  even"  with  liim,  but  as  a  warning  to  others  tempted 
to  commit  similar  crimes. 

The  primary  object  of  any  such  investigation  as  this  of 
the  "Eastland"  disaster  should  be  to  determine  the  causes 
which  brought  about  the  disaster  and  to  make  them  known 
in  such  a  manner  as  will  be  most  likely  to  prevent  similar 
disasters  in  future.  In  the  light  of  what  has  happened 
at  Chicago  it  is  probable  that  vessels  used  for  passenger 
service,  and  especially  those  carrying  large  crowds  of  ex- 
cursionists, ought  to  be  designed  with  sufficient  stability 
to  furnish  an  ample  margin  of  safety,  even  when  all  their 
water  ballast  is  discharged.  Indeed  it  may  be  questioned 
whether  vessels  of  this  class  should  be  built  with  water-bal- 
last tanks.  There  is  certainly  no  such  necessity  on  them 
as  there  is  on  freight  steamers  where  some  means  have 
to  be  provided  for  making  the  vessel  stable  when  it  is 
sailing  withoiit  cargo. 

In  the  comment  on  the  stiibility  (or  lack  of  stability) 
of  the  "Eastland"  in  the  last  issue,  it  should  have  been 
said  that  the  metacenter  (not  the  center  of  buoyancy) 
must  be  higher  than  the  center  of  gravity  in  order  that  a 
vessel  may  be  stable.  A  floating  body  may  be  stable  even 
though  its  center  of  gravity  is  above  its  center  of  buoy- 
ancy. A  broad  flat  sheet  of  cork,  for  example,  might 
float  on  the  water  with  only  a  quarter  of  its  bulk  sub- 
merged and  would  be  perfectly  stable  even  though  its  cen- 
ter of  gravity  were  above  the  center  of  buoyancy.  The 
metacenter  is  the  point  at  which  a  vertical  line  through 
the  center  of  buoyancy  of  a  floating  body  intersects  a 
vertical  line  through  the  new  center  of  buoyancy  when 
the  body  is  slightly  inclined  from  its  original  position. 
If  the  flat  sheet  of  cork  were  turned  on  edge,  it  would 
not  float  in  water  without  falling  over.  Its  metacenter 
would  then  be  below  the  center  of  gravity. 

The  metacentric  height  of  a  vessel — the  distance  of  its 
metacenter  above  its  center  of  gravity — was  an  abstract 
and  meaningless  term  to  the  general  public  a  fortnight 
ago.  It  is  so  no  longer.  A  line  of  passenger  steamships 
sailing  from  Chicago  ii  advertising  that  the  'Tine  of  sta- 
bility-" on  its  vessels  is  56  in.  in  height,  whereas  on  ordi- 
nary vessels  it  is  only  14  in.  in  height.  There  can  be 
no  doubt  that  stability  calculations  and  the  margin  of 
stability  of  vessels  will  hereafter  have  an  importance  in 
the  minds  of  vessel  owners  and  builders  which  they  have 
never  before  "ossessed. 

It  was  not  so  many  years  ago  that  the  shipping  pier 
had  only  two  variations — a  timber  pile  substructure  carry- 
ing a  timber  frame  flooring  and  an  earth  fill  inside  mas- 
sive masonry  walls.  The  advent  of  concrete,  and  particu- 
larly of  reinforced  concrete,  offered  opportunities  for  or- 
iginality in  design  of  which  the  engineers  engaged  in  this 
sort  of  work  have  taken  full  advantage.  In  consequence, 
the  different  types  of  pier  construction  now  are  so  many 
and  so  varied  as  to  warrant  the  text-book  on  the  subject, 
which,  though  yet  unwritten,  should  soon  attract  the  ef- 
forts of  some  sufficiently  interested  expert. 


As  a  contribution  to  the  art  of  pier  design  the  new 
Xinth  St.  piers  in  Cleveland,  described  elsewhere  in  this 
issue,  are  noteworthy,  not  because  any  especially  new  idea 
has  been  developed  there,  but  because  of  the  excellence 
with  which  the  general  principle  of  an  earth  fill  inside 
of  masonry  walls  has  been  worked  out,  with  due  recogni- 
tion of  the  needs  and  peculiarities  of  reinforced  concrete 
and  of  the  value  of  deadmen  as  reinforcement  against 
earth  pressure.  At  the  same  time  originality  in  design 
may  be  noted  in  the  adaptation  of  the  old  pier  and  the 
heavy  fill  foundation  to  the  new  wall. 

In  other  respects  than  in  the  engineering  design  does 
the  Cleveland  pier  demonstrate  that  times  change.  The 
franchise  contract  is  the  last  word  in  municipal  bargain- 
ing as  applied  to  port  facilities.  The  steamship  com- 
panies using  the  pier  not  only  paid  for  its  construction  but 
are  required  to  pay  a  more  than  nominal  rent  for  fifty 
years,  at  the  end  of  which  time  the  pier  will  become  the 
city's  property.  How  advan(>ed  this  sounds  in  comparison 
with  the  famous  Battery  pier  case  in  Xew  York  City, 
where  after  paying  only  a  nominal  and  entirely  inadequate 
rent  for  over  a  hundred  years  to  the  city  of  New  York, 
a  certain  millionaire  family  demanded,  and  obtained 
through  court  procedure,  nearly  a  million  dollars  in  lieu 
of  a  single  pier  franchise  granted  to  an  immigrant  an- 
cestor in  the  early  days  of  the  republic. 
'^. 

foif    Ftmlblac   UJ^HlMaes 

The  Sitpreme  Court  of  Ohio  recently  rendered  a  de- 
cision under  which  in  the  City  of  Cleveland  consent  of 
abutting  property  owners  is  not  necessary  for  the  con- 
struction or  extension  of  a  street-railway  line  that  has 
been  approved  by  the  City  Council.  The  principle  thus 
laid  down  is  important  from  the  legal  point  of  view,  since 
tJie  Ohio  State  law  requires  such  consent  of  property 
owners.  The  court  therefore  ruled  that  the  provisions  of 
the  City  Charter  were  superior  in  authority  to  the  general 
state  law. 

Of  much  greater  importance,  however,  is  the  ruling 
that  makes  the  City  Council,  and  not  the  property  owners 
along  a  street,  final  judge  as  to  the  passage  of  public  utili- 
ties through  that  street.  During  what  may  be  termed 
the  period  of  exploitation  of  public  utilities  in  the  United 
States  by  private  companies,  there  can  be  little  doubt  that 
the  requirement  that  consent  must  be  obtained  of  the 
majority  of  the  abutting  property  holders  in  order  to  ex- 
tend a  street-railway  line  or  an  electric-wiring  system  has 
on  the  whole  been  a  beneficial  safeguard.  Such  provisions 
are  generally  defended  on  the  ground  that  the  passage  of 
such  public  utilities  through  a  street  may  result  in  greatly 
reducing  the  value  of  the  adjacent  property,  and  that  the 
abutting  property  owners  therefore  have  a  right  to  inter- 
pose a  veto  to  such  construction. 

There  is,  however,  a  changed  attitude  toward  public 
utilities  at  the  present  day.  The  public  is  now  recogniz- 
ing that  a  city's  system  of  street  railways,  or  electric- 
current  distribution,  or  water-supply  mains,  exists  for  and 
should  be  planned  for  the  general  public  convenience  of 
the  city  as  a  whole  and  should  not  be  considered  merely 
as  a  money-making  scheme  of  a  franchise-holding  com- 
pany. It  is  evident,  however,  that  if  the  prejudices  and 
opposition  of  property  owners  here  and  there  throughout 
the  city  are  sufficient  to  block  development  of  utilities,  it 
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may  be  impossible  to  plan  a  street-railway  system  or  an 
eleetric-distribution  system  so  as  to  serve  the  best  good 
of  the  greatest  number. 

Under  these  eireiimstances  it  seems  evident  that  the 
needs  of  a  city  as  a  whole  ought  to  be  superior  to  the 
rights  of  the  indivitlual  property  owner,  even  if  it  should 
be  necessary  to  award  damages  to  him  for  the  loss  of  value 
that  his  property  may  have  surtered  through  the  construc- 
tion of  utilities  in  the  streets,  as  actually  happened,  for 
example,  in  the  construction  of  the  elevated-railway  sys- 
tem in  New  York  City.  The  property  owners  ought  not 
to  have  a  veto  power  to  prevent  street-railway  lines  or 
electric  wires,  or  conduits  for  water  or  gas  or  steam  dis- 
tribution, from  being  carried  through  the  streets  where 
public  convenience  will  best  be  served. 

Of  course,  in  most  states  radical  changes  in  existing 
statutes  will  be  necessary  to  bring  this  condition  about, 
and  this  doubtless  will  take  a  long  time  to  accomplish. 
On  the  other  hand,  when  the  case  is  clearly  stated  to  the 
public  and  it  is  realized  that  the  building  and  extension 
of  public  iitilities  are  matters  that  should  be  determined 
in  the  public  interest  and  not  in  the  interest  of  private 
property  owTiers,  there  can  be  no  doubt  that  overwhelm- 
ing pulilic  opinion  will  support  the  change. 


Why  M®ft  S©M  Fordllainid  C©m©iat 


Twenty-eight  years  ago,  in  Engineering  News  of  May 
21,  1887,  there  was  published  an  editorial  entitled  "Bags 
vs.  Barrels  for  Cement."  The  editorial  was  written  by 
the  late  D.  McN.  Stauffer  and  began  as  follows : 

It  is  probable  that  there  will  be  manufactured  and  con- 
sumed this  year  in  public  works  in  the  United  States  about 
5.000,000  bbl,  of  natural  hydraulic  cement,  worth  in  the  mar- 
ket an  average  price  of  $1  per  bbl.  It  is  also  safe  to  assume 
that  three-fourths  of  this  product  will  be  packed  and  mar- 
keted in  barrels  costing  about  30c.  each,  a  package  value  alone 
of  $1,125,000,  "^'hich  represents  just  so  much  money  wasted  in 
the  destruction  of  the  barrels  as  soon  as  their  contents  are 
used. 

At  that  time  bags  were  being  used  for  the  shipment  of 
cement  in  the  Middle  West,  but  engineers  in  the  East 
still  generally  specified  that  cement  must  be  delivered 
in  barrels.  Mr.  Stauffer,  wdio  had  then  recently  visited 
the  Vrynwy  dam,  then  under  construction  in  Wales  for 
the  water-works  of  Liverpool,  described  the  use  of  cement 
in  bags  there  as  well  as  on  numerous  other  important 
engineering  works  in  England  and  on  the  Continent, 
and  urged  that  there  was  no  reason  why  bags  should  not 
be  universally  used  for  the  packing  of  cement.  It  is 
noteworthy  that  at  that  time  so  little  portland  cement 
was  made  in  the  United  States  that  it  was  not  even 
mentioned  in  the  editorial. 

As  every  engineer  knows,  portland  cement  has  dis- 
placed natural  cement  in  the  market,  and  the  annual 
production  is  now  nearh'  twenty  times  as  great  as  the 
production  of  natural  cement  thirty  years  ago.  Further- 
more, the  entire  product,  except  that  destined  for  ocean 
shipment,  is  packed  in  bags;  yet  all  the  cement  produced 
still  continues  to  be  bought  and  sold  by  the  barrel.  The 
standard  bag  of  cement  contains  94  lb.  of  cement;  and 
it  contains  this  amount  merely  because  cement  was 
originally  packed  in  barrels  weighing  400  lb.  gross.  It 
.seems  worth  while  to  raise  the  question  whether  the 
time  has  not  come  when  the  barrel   as  a   unit  niav  be 


drojjped  and  the  bag  substituted  in  its  place.  In  all  the  ^ 
transactions  connected  with  cement,  frc  n  the  original 
computations  of  the  chemists  in  the  laboratory  until 
the  finished  cement  is  in  place  in  a  piece  of  work, 
calculations  are  continually  being  made  from  barrels 
to  bags,  and  from  bags  back  to  barrels.  An  order  for  so 
many  barrels  of  cement  is  actually  counted  out  in  bags 
as  the  cement  is  loaded  and  again  as  it  is  received. 

It  was  ea,sy  to  predict  thirty  years  ago  that  the  change 
from  barrels  to  bags  in  the  shipment  of  cement  would 
soon  be  made.  It  would  be  decidedly  unsafe  to  predict, 
however,  at  the  present  time  when  the  barrel  will  be 
dropped  as  a  unit  of  measurement,  notwithstanding  the 
fact  that  the  barrel  itself  has  well-nigh  disappeared. 
'IMiere  is  a  vast  amount  of  inertia  in  commercial  matters, 
and  even  the  engineers,  who  have  sc  long  been  accustomed 
to  think  of  cement  in  barrels,  would  be  loath  to  change 
to  the  smaller  unit. 

A  misleading  advertisement,  circulated  by  a  reputable 
engineering  school,  concerning  the  alleged  large  and  in- 
creasing demand  for  engineers  and  the  munificent  sal- 
aries paid  for  engineering  talent  was  recently  commented 
on  in  these  columns.  In  notable  contrast  to  such 
advertising  is  a  statement  in  the  year-book  just  issued 
by  the  Michigan  College  of  Mines.  With  reference  to 
employment,  the  book  says : 

Prospective  students  and  those  responsible  for  them 
should  understand  that  the  college  cannot  i.iipart  traits  of 
character.  The  best  it  can  do  is  to  help  the  student  develop 
properly  those  characteristics  which  he  already  possesses. 
His  advancement  in  his  profession  will  depend  quite  as  much 
upon  his  character  and  ability  as  upon  his  technical  training, 
whether  gained  in  college  or  out  of  it.  Upon  completion  of 
his  college  course  he  will,  if  his  work  has  been  properly  done, 
be  ready  to  begin  his  career  in  mining.  .  .  .  Only  those 
who  are  willing  to  do  hard  and  continuous  work,  both  during 
their  course  at  college  and  in  the  years  following,  should 
undertake  to  train  for  a  career  in  mining.  For  vhose  who  are 
thus  willing,  and  who  have  an  aptitude  for  engineering  pur- 
suits,  the   outlook   is   promising. 

What  is  true  of  mining  eugineerirg  is  true  of  other 
fields.  That  school  is  pursuing  the  proper  course  toward 
its  students  which  impresses  on  them,  at  the  start,  that 
their  technical  training  will  be  of  small  value  unless  they 
possess  important  personal  attributes  which  cannot  be 
taught,  and  that  to  merit  large  salaries  they  must  culti- 
vate habits  of  industry  and  efficiency. 


"It's  an  ill  wind  that  blows  nobody  good."  The  Ini~ 
perial  Valley  earthquakes  a  month  ago  cost  the  inhabi- 
tants of  that  region  a  half  million  dollars  or  more;  but, 
as  shown  in  the  news  pages  of  last  week's  issue,  the  loss 
was  largely  due  to  the  rattle-trap  construction  permitted 
under  boom  growth.  Now  the  towns  see  the  necessity  of 
building  better,  and  they  are  already  passing  restrictive 
ordinances.  This  is  ail  the  more  promising  because  it  is 
somewhat  different  from  the  course  usually  pursued  by 
stricken  communities.  Too  often  it  is  assumed  that 
calamities  do  not  repeat  themselves  or  that  an  attack  of 
flood  and  fire  confers  the  same  immunity  to  a  community 
as  does  an  attack  of  smallpox  to  an  individual.  In  the 
Imperial  Valley  there  is  also  reported,  as  a  result  of  the 
severe  test  just  imposed,  a  stronger  feeling  of  confidence 
in  the  value  and  safety  of  the  irrigation  engineering  works 
on  which  depend  the  prosperity  and  even  the  very  exis- 
tence of  this  district. 
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Sir — Referring  to  the  description  of  a  quick-closing 
door  for  pressure  cylinders  which  appeared  in  Engineer- 
ing News  of  June  3,  I  would  ask  whether  this  principle 
has  ever  been  applied  to  air  locks  of  the  "pot-lid"  type 
for  single-line  bucket  hoisting.  Several  years  ago  I  con- 
ceived the  idea  of  a  door  of  precisely  the  design  of  that 
built  by  the  Vulcan  Iron  Works,  of  Wilkes-Barre, 
Penn. 

The  hoisting  rope  was  to  pass  through  a  gland  set  in  a 
o-in.  or  6-in.  diameter  steel  ball  at  the  center  of  the  door. 
The  ball  was  to  be  retained  by  annular  castings  bolted  to 
the  door  and  the  retaining  packing.  This  would  permit 
a  limited  universal  motion  of  the  door  with  respect  to  the 
ball;  the  operation  is  obvious.  It  appeared  to  me  that 
with  such  a  door  the  pot-lid  type  of  lock,  with  its  economy 
of  air  for  lockage,  might  be  made  so  tight  as  to  have  a 
decided  advantage  for  small  work.  It  would  be  interest- 
ing to  know  whether  such  a  device  has  ever  been  tried. 

Reginald  Jackson. 
Aluminum  Ore  Co. 

East  St.  Louis,  111.,  July  14,  101.-,. 


Sir — I  have  noticed  recently  several  references  in  Engi- 
neering News  to  the  use  of  a  mortar  bed  under  vitrified- 
block  and  granite-block  pavements.  We  began  with 
our  contracts  in  Baltimore  this  year  to  lay  vitrified-block 
pavements  on  a  comparatively  dry  mortar  bed.  This  is 
the  case  with  all  straight  pavement  work  as  well  as  track 
work.    We  use  a  mix  of  one  of  cement  to  five  of  sand. 

The  sand  when  delivered,  coming  right  from  the  bay. 
is  usually  sufficiently  moist,  so  that  no  water  is  added  at 
that  time.  The  cushion  is  spread  on  an  average  of  1  in. 
in  thickness  and  thoroughly  rolled  with  a  hand  roller, 
the  same  as  in  handling  a  sand  cushion. 

The  brick  are  then  laid  and  rolled,  care  being  taken  to 
roll  up  to  the  pavers  each  day.  The  culling  is  then  done, 
and  the  brick  are  flushed  with  water,  thereby  adding  more 
moisture  to  the  cushion.  Usually  this  procedure  gives 
sufficient  moisture  for  setting.  The  grouting  is  then  pro- 
ceeded with  as  usual. 

Formerly  when  a  rainstorm  caught  us  with  a  sand 
cushion  in  place,  with  the  brick  rolled  but  not  grouted. 
considerable  damage  was  ca""  5  from  wash,  bringing  the 
sand  up  in  the  joints.  Under  such  circumstances,  using 
a  mortar  cushion  and  provided  the  brick  have  beer  rolled 
no  harm  is  done. 

A  great  deal  of  our  brick  pavement  with  mortar  bed 
has  been  down  since  about  the  first  of  March,  and  so  far 
no  defects  have  been  discovered.  With  a  sand  cushion 
minor  defects,  such  as  grout  shattering,  ett.,  in  spots,  are 
frequently  discovered  within  a  month  after  the  street  is 
opened  to  traffic. 


As  to  granite  block,  we  experimented  early  this  season 
with  grout-filled  joints  and  blocks  on  a  mortar  cushion 
in  railway  track  crossings,  with  excellent  results;  so  much 
so  that  we  are  now  using  a  lean  mortar  cushion  such  as  I 
have  described  under  all  block  pavements.  We  believe 
that  it  is  the  proper  thing  to  do,  and  have  reached  the 
conclusion  that  it  is  not  as  noisy  as  a  sand  cushion. 
R.  Keith  Compton, 
Chairman  and  Consulting  Engineer, 

Baltimore  Paving  Commission. 
Baltimore.  Md.,  Jnlv  22,  191.5. 


Sir — In  connection  with  the  article  on  ''What  Is  'Vitri- 
fied' Brick  or  Pipe,"  in  tlie  current  issue  of  Engineering 
News  a  footnote  reference  states  that  "the  new  standard 
definitions  of  terms  relating  to  sewer  pipe  of  the  Ameri- 
can Society  for  Testing  Materials  define  'Vitrification'  as 
'fusion  into  a  hard,  glassy  material  under  high  heat.' " 
Permit  me  to  call  attention  to  the  fact  that  the  definition 
quoted  is  not,  as  stated,  among  the  ''new  standard  defini- 
tions of  terms"  of  the  Society,  but  was  presented  last  year 
by  Committee  C-4  on  Standard  Specifications  and  Tests 
for  Clay  and  Cement  Sewer  Pipe  among  a  series  of  pro- 
posed standard  definitions,  which  were  to  be  published  in 
the  Proceedings  of  the  Society  for  one  year,  with  a  view 
of  eliciting  criticism. 

At  the  recent  annual  meeting,  the  committee  in  ques- 
tion recommended  that  the  proposed  definition  of  vitrifi- 
cation be  changed  to  the  following  form:  "The  consolida- 
tion of  material  under  high  heat."  This  recommendation 
was  formally  approved,  and  the  definition  as  thus  revised 
will  be  subject  to  adoption  among  the  standard  definitions 
of  the  Society  by  a  letter  ballot,  wliich  is  about  to  be 
instituted. 

Edgar  MAnnunG, 
Secretary-Treasurer, 
American  Society  for  Testing  Materials. 

Pliiladelphia,  Penn.,  July  26,  1915. 


Spei 


^Ea^iimeerg 


Sir — Under  the  head  of  "Engineering  Students  Should 
Practice  Public  Speaking,"  Mr.  Benham  of  Oklahoma 
calls  attention  in  Engineering  News.  July  15,  1915, 
p.  131,  to  the  great  importance  of  the  acquisition  by  engi- 
neering students  of  the  ability  to  express  themselves  in 
simple,  well-selected  words  and  to  show  their  hearers  the 
advantage  to  the  community  at  large  of  engineering  work. 
I  wish  to  express  my  appreciation  of  this  statement  and  to 
call  to  the  attention  of  your  readers  the  even  greater  im- 
portance of  a  systematic  effort  on  the  part  of  engineers 
and  engineering  societies  to  present  to  the  public,  through 
the  public  press,  the  needs  and  opportunities  for  engi- 
neering works.  Mr.  Benham  describes  a  condition  which 
is  being  widely  appreciated,  namely,  that  there  is  no  other 
profession  which  should  be  more  interesting  to  the  public 
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tliiui  ('iij;iiiet'riiig';  but  the  jfroat  trouble  has  been  tliat  our 
young-  men  have  not  been  trained  to  present  the  results 
of  engineering  in  its  larger  relations  and  aspcets. 

From  experience  with  several  hundred  young  and  mid- 
dle-aged engineers,  I  may  safely  assert  that  there  is  not 
one  out  of  ten,  or  possibly  one  out  of  a  Inuulred,  who  has 
shown  the  ability  to  write  the  story  of  an  importiint  public 
work  in  such  a  way  as  to  be  I'eadable  by  the  public.  It 
seems  as  though  all  natural  ability  in  expression  had  been 
destroyed  hy  the  educational  methods  or  the  technical 
training.  For  exam])le,  a  young  engineer  writing  home 
to  his  family  frequently  gives  a  most  fascinating  account 
of  his  work;  hut  ask  him  to  write  out  the  larger  facts  for 
publication  and  he  immediately  begins  a  cramped,  dull 
description  of  relatively  unimportant  details  or  technicali- 
ties concerning  whi<'h  few  people  care  to  read.  He  seems 
to  lose  his  sense  of  ])roportion  or  his  perspective.  He  is 
unable  to  adjust  his  mental  attitude  if  he  is  conscious 
that  the  material  he  is  writing  is  to  be  read  by  any  one 
except  his  favored  correspondent. 

Successful  engineers  must  be  men  of  imagination,  men 
who  can  picture  in  their  own  minds  the  great  possibilities 
latent  in  unattractive  surroundings.  This  imagination 
so  necessary  for  success  is  often  unavailable  as  far  as 
giving  information  to  the  public  is  concerned.  The 
preservation  of  the  freshness  of  statement  and  clearness 
of  vision  are  among  the  important  things  which  seem  to 
be  lost  by  the  time  a  young  engineer  Iras  achieved  success 
in  other  lines. 

It  is  of  the  highest  importance,  not  merely  to  the  engi- 
neering profession,  but  to  the  public  in  general,  that  we 
endeavor  to  bring  forward  systematically  the  man  who 
can  and  will  write  out  short  interesting  descriptions  of 
engineering  works  and  achievements.  Each  engineering 
society  should  regard  it  as  a  duty  to  the  public  and  to  the 
profession  to  find  among  its  members  the  man  who  can  do 
this  and  to  encourage  him  in  every  possible  way  to  aid 
in  the  diffusion  of  correct  information  and  in  the  educa- 
tion of  the  local  public,  not  through  technical  journals, 
which  the  public  does  not  read,  but  through  the  daily 
newspapers  and  the  Sunday  editions  which  come  into 
millions  of  homes. 

P.  H.  Xkwkll. 

Urbana.  111.,  July  51,  1!)15. 


_  B  SuatL5PO  Wens'  UJimcdles'  T®sS 

Sir — The  equation  for  the  curve  made  use  of  in  the 
Sutro  weir  was  developed  by  E.  T.  Pratt  in  a  letter  to 
Engineering  News  of  Aug.  27,  1914,  and  entitled  "An- 
other Proportional  Weir."     This  equation  is 


i"»^f 


where  x  =  varying  width,  //  =  head  above  a  certain 
datum,  a  =  distance  of  datum  above  crest,  and  b  = 
length  of  crest.  By  choosing  b  and  a,  the  coordinates  of 
the  curve  can  be  easily  obtained  and  the  curve  cut  out  as 
shown  in  Fig.  1  herewith. 

Mr.  Pratt  stated  that  the  flow  was  directly  proportional 
to  the  head,  or,  in  other  words,  that 
Q  =  ch  +  A, 
where  Q  is  the  flow  in  cu.ft.  per  sec,  c  is  a  proportion- 
al factor,  h  is  the  height  of  water  over  the  crest,  and  A 
is  a  corrective  constant. 


In  connection  with  a  thesis  dealing  witli  j)ro]j()rtional 
weirs,  Howard  Livingston,  a  student  at  the  University  of 
Calilornia,  actually  built  a  weir  of  the  Sutro  type.  A 
description  of  the  weir,  with  the  results  of  a  test,  follows : 

The  weir  was  cut  out  of  a  V|-i"-  steel  plate.  The 
assumptions  were:    a  =  Vis  ft-  •   ■''  ''  =  2  ft.   (Fig.  1). 


It  was  so  constructed  as  to  fit  the  rectangular  notch  in  the 
regular  concrete  weir  box  used  in  the  hydraulics  labora- 
tory. Water  was  furnished  by  centrifugal  pumps  and 
a  steady  surface  was  maintained  by  means  of  baffles. 
The  head  on  the  weir  was  measured  with  a  hook  gage 
reading  to  thousandths  of  a  foot,  and  the  actual  quantity 
was  obtained  volumetrically  by  timing  the  flow  into  a 
7x7x1 2-ft.  concrete  tank  equipped  with  a  hook  gage  read- 
ing to  millimeters. 

By  investigating  the  data  included  in  Fig.  2  herewith 
and  studying  the  curve  plotted  (head  in  ft.  over  the 
crest  against  quantity  in  sec.-ft. )  it  seems  quite  certain 
that  the  weir  can  be  taken,  practically,  as  a  "proportional- 
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flow  weir."  Out  of  the  seventeen  observations  taken,  only 
one  point  fell  noticeably  off  the  straight  line,  the  equa- 
tion of  which  is  Q  =1.46/i  -f  0.01. 

The  equation  can  be  obtained  quite  simply  from  the 
curve  by  picking  off  two  values  for  Q  and  the  correspond- 
ing ones  for  ]i,  then  solving  the  two  resulting  equations 
simultaneously. 

The  above-described  weir  with  a  1-ft.  crest  gives  au 
approximate  flow  of  1,000,000  gal.  per  day  per  ft.  over  the 
weir's  crest  (exactly  it  is  950,000  gal.  per  day). 

Ben  D.  iIos;ES. 

2236  Summer  St.,  Berkeley,  Calif., 
Mav  26,  1915. 


The  Novel  Lever  Lift  Baseule  Bridee  over  the  Louisville  & 
Portland  Canal  at  Louisville,  Ky.,  described  in  "Engineering 
News,"  July  15,  1915,  p.  123,  was  fabricated  by  the  Penn 
Bridge  Co.,  of  Beaver  Falls,  Penn.  It  was  erected  by  the 
^'iddle    States    Construction    Co.     of    Columbus,    Ohio. 
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The  opening  of  large  additions  to  the  sewage-works  of 
BStimore,  Md.,  from  time  to  time  during  the  present 
year,  is  notable  both  for  the  nature  of  the  additions  and 
b^use  the  works  are  a  part  of  one  of  the  largest  jobs  of 
s^V&Tsyge  and  sewage-disposal  and  storm-dramage  con- 
struction ever  carried  out  consecutively  by  a  single  city 
within  a  period  of  less  than  ten  years. 

Beginning  in  1905,  the  Baltimore  Sewerage  Commis- 
sion, under  Calvin  W.  Hendrick,  Chief  Engineer,  has 
built  700  mi.  of  sanitary  sewers  and  storm-water  drains, 
made  1)0,000  house  connections,  covered  over  Jones'  Falls, 
a  considerable  stream  in  the  business  part  of  the  city, 
erected  a  sewage-pumping  station,  and  built  sewage-treat- 
ment works  for  600,000  people.  The  cost  to  date  has  been 
about  $20,500,000. 

The  cost  of  all  the  work  just  outlined  is  met  by  the 
proceeds  from  bonds.  Until  recently  these  bonds  ran  for 
50  years,  but  lately  serial  bonds  have  been  issued.  The 
interest  rate  has  been  successively  3,  31/2,  and  i  per  cent. 

The  sewage- works  of  Baltimore  consists  of  a  grit  and 
coarse  screen  chamber;  three  large  settling  tanks,  eacli 
103x420  ft.  in  plan,  with  13  ft.  of  available  depth;  three 
sludge-digestion  tanks,  each  103x140  ft.  in  plan,  with  13 
ft.  of  available  depth ;  sludge-drying  beds  with  a  total  area 
of  40,000  sq.ft.;  two  revolving  screens  through  which 
the  settling-tank  effluent  passes;  12  acres  of  sprinkling 
filters ;  and  two  secondary  or  final  settling  tanks,  270x290 
ft.  in  plan  and  10  ft.  deep.  These  works  were  designed 
to  treat  the  sewage  flow  for  the  first  few  years  of  opera- 
tion when  comparatively  few  houses  were  connected  to  the 
sewers.  It  was  deemed  advisable  to  build  additions  to  the 
tanks,  filters  and  sludge  l)eds  only  when  the  increase  in 
flow  made  them  necessary. 

The  additions  to  the  works  consist  of  28  Imhoff  tanks, 
four  sludge-drying  beds,  two  chambers  for  revolving 
screens,  18  acres  of  sprinkling  filters  and  16  sludge- 
digestion  tanks.  Some  of  the  new  filters  and  all  of  the 
sludge  tanks  have  been  in  use  since  about  Jan.  1,  1915, 
the  sludge  beds  since  about  May  1,  and  it  was  expected 
that  ten  of  the  Imhoff  tanks  would  be  put  in  operation  by 
Aug.  5,  some  of  them  having  already  been  filled.  The 
accompanying  sketch  and  views  show  the  Imhoff  tanks 
and  sludge  beds  and  the  sprinkling  filters. 

The  28  new  Imhoff  tanks  provide  for  the  sewage  of  an 
additional  112,000  people.  They  are  40  ft.  in  diameter 
and  about  26  ft.  deep  from  the  sewage  surface  to  the  bot- 
tom of  the  sludge  hoppers.  Each  of  these  tanks  is  de- 
signed to  give  two  hours  of  sedimentation  to  the  sewage 
of  4000  people  and  to  provide  a  sludge  capacity  of  about 
1  cu.ft.  per  capita  for  six  months. 

The  Imhoff  sludge  beds  have  an  area  of  about  45,000 
sq.ft.  and  are  designed  to  give  somewhat  over  %  sq.ft. 
of  area  per  capita  for  six  months.  There  are  two  beds, 
each  75  ft.  wide.  One  is  404  ft.  and  the  other  is  189  ft. 
long.  Each  is  subdivided  by  board  partition  into  26x75- 
ft.  units.  The  beds  consist  of  4  in.  of  sand  resting  on 
8  in.  of  gravel  at  the  sides  and  11  in.  at  the  center. 
Beneath  the  center  of  the  small  dimension  of  each  unit 
(i.e.,  26  ft.  c.  to  c.)  is  a  4-in.  unglazed  tile  underdrain, 
laid  in  a  gravel-filled  trench. 


Two  new  chambers  for  revolving-screens  for  tank  efflu- 
ent have  been  built.  The  screens  will  be  built  when  the 
increased  sewage  flow  makes  them  necessary. 

The  new  sprinkling  filters  have  an  area  of  18  acres ;  and 
together  with  the  filters  in  operation  since  1911,  give  a 
total  filter  area  of  30  acres.  The  new  filters  are  substan- 
tially the  same  as  the  old  ones  except  that  the  latter  had 
6-in.  terra  cotta  pipe  inclosed  in  concrete  for  distribution 
wjiile  the  new  distributors  are  of  6-in.  cast-iron  pipe. 

The  addition  to  the  sewage-works  includes  16  new 
sludge-digestion  tanks,  one-half  of  them  to  take  care  of 
the  sU;dge  from  the  final  settling  tanks,  and  the  other  half 
to  be  used  in  conjunction  with  the  three  original  rectan- 
gular sludge  tanks.  Each  tank  is  25  ft.  in  gross  depth, 
10  ft.  of  depth  being  in  the  hopper  bottom.  The  sludge 
will  be  admitted  to  these  tanks  near  their  tops  through 
an  inclined  8-in.  pipe  set  at  right  angles  to  the  slope  of 
the  hopper-shaped  bottom;  and  the  supernatant  liquor 
will  be  removed  hy  reversing  the  flow  through  the  same 
pipe.  The  sludge-outlet  pipe,  which  discharges  under  the 
head  of  the  consents  of  the  tiink,  is  parallel  with  the  hop- 
per bottom  and  empties  into  a  channel  or  sludge  dis- 
tributor which  leads  to  the  sludge-drying  beds. 

The  sludge  beds  for  these  circular  and  original  rectan- 
gular sludge  tanks  are  four  in  number.    Two  of  them  are 


SKETCH  OF  BALTIMORE  IMHOFF  TANK 

400x100  ft.  in  plan  and  two  are  486x150  ft.  All  are 
subdivided  into  small  units  by  board  partitions.  One  of 
the  400xlOO-ft.  beds  is  an  old  bed,  built  in  1910,  with  its 
original  sand  depth  of  36  in.  reduced  to  30  in.  The  other 
three  beds  are  like  the  Imhoff-tank  sludge  beds,  already 
described.  The  combined  area  of  all  the  sludge  beds,  old 
and  new,  including  also  the  Imhoff  beds,  is  about  230,000 
sq.ft.,  or  about  5.3  acres. 

Two  of  the  Imhoff  tanks  have  been  adapted  to  acti- 
vated-sludge experiments,  and  one  of  them  has  been  pro- 
vided with  an  anti-scum  device,  for  testing  out.  In  tliis 
tank  the  incoming  sewage  will  strike  the  under  side 
of  an  inclined  but  nearly  horizontal  screen  stretched 
across  the  central  scum  compartment  or  gas  tank,  so  as 
to  break  up  the  scum  formation,  keep  it  waterlogged,  and 
force  it  down  into  the  sludge. 
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VIEWS   OF    ADDITIONS   TO   BALTIMORE    SEWAGE-WORKS 

Top — Imhoff  sludge  bed.  Middle — End  of  sprinkling  fllte:, 
showing  central  inspection  gallery,  distribution  and  undei- 
drainage  systems,  and  posts  to  hold  up  dry  rubble  masonr> 
end  walls.  Bottom — Looking  along  top  of  nearly  complete.! 
Imhoft  tanks;  control  house  in  left  middle  distance  an.l 
sprinkling  filters  in  operation  in  background. 

The  following  are  the  principal  contractors  for  th  ■ 
additions  to  the  plant :  Lane  Bros.  &  Co.,  Altavista,  Va., 
built  the  18  acres  of  filter  beds;  the  Standard  Lime  & 
Stone  Co.,  Baltimore,  supplied  and  placed  the  broken- 
stone  filtering  material;  C.  B.  Clark  &  Co.,  Baltimore, 
Md.,  built  the  28  Imhoff  units,  the  10  circular  sludge 
tanks,  and  the  sludge  beds. 

The  additions  were  designed  by  Leslie  C.  Frank  and 
Gustav  J.  Eequardt  under  the  supervision  of  Henry  C. 
McEae,  Division  Engineer.  Mr.  Eequardt  was  in  charge 
of  the  construction  work.     Since  February,   1915,  when 


", 
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Mr.  Mcli'ae  resigned  his  po.sitiou,  ilr.  Eequardt  has  been 
acting  as  division  engineer  of  the  disposal  plant.  As 
already  stated,  Calvin  \V.  Hendrick  is  Chief  Engineer  of 
the  Baltimore  Sewerage  Commission. 
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When  the  New  York  rjapid  Transit  l\y.  was  projected, 
nearly  a  seore  of  years  ago,  it  was  realized  that  one  of  the 
difficult  problems  to  be  solved  would  be  the  underground 
pipes  in  the  streets.  Many  engineers  believed  that  since 
these  pipes  all  had  to  be  removed  in  building  the  railway 
the  opportunity  should  be  improved  to  construct  pipe 
galleries  in  connection  with  the  subways  so  that  the  pipes 
when  replaced  would  lie  at  all  times  accessible  for  inspec- 
tion and  repair  and  the  making  of  service  connections 
without  tearing  up  the  street  surface. 

Various  plans  were  made  for  the  construction  of  such 
pipe  galleries,  but  all  were  finally  abandoned;  some  be- 
cause of  the  cost  of  construction  and  some  because  they 
proposed  to  utilize  the  space  underneath  the  sidewalks, 
which  aroused  the  Opposition  of  property  owners,  who 
were  accustomed  to  use  this  space  as  their  own. 

Therefore,  after  the  completion  of  the  subway  itself, 
rhe  piping  system  has  been  relaid  over  the  roof  of  the  sub- 
way and  the  space  around  the  pipes  filled  in  with  earth. 
.\s  described  in  the  series  of  articles  by  Fred  Lavis  on  the 
subway  work,  published  in  Engineering  Neics  a  year  ago, 
a  special  department  has  been  established  which  attends 
to  the  removal  and  replacement  of  underground  piping. 
The  engineer  in  charge  of  this  department,  Charles  N. 
Green,  has  recently  made  a  report  to  Alfred  Craven,  Chief 
Engineer  of  the  Public  Service  Commission,  with  refer- 
ence to  the  congestion  of  this  underground  piping  and  its 
economic  results. 

As  indicated  above,  a  great  deal  of  discussion  took  place 
a  dozen  or  more  years  ago  regarding  the  difficulties  due 
to  the  congestion  of  underground  piping  in  city  streets, 
but  little  has  been  heard  concerning  it  in  recent  years. 
Mr.  Green's  report  makes  clear  that  while  conditions 
were  bad  at  the  earlier  period,  the  large  increase  in  the 
number  and  size  of  underground  street  pipes  makes  condi- 
tions much  more  serious  at  the  present  time.  In  the 
years  since  1900  there  has  been  a  great  extension  in  the 
underground  ducts  for  electric  wires.  Many  new  water 
and  gas  mains  have  been  laid,  including  the  entire  high- 
pressure  fire-protection  system  of  New  York  City. 

Probably  the  best  idea  of  the  condition  beneath  some 
of  New  York  City's  streets  is  furnished  by  Mr.  Green's 
statement  that  in  order  to  backfill  around  the  piping  at 
some  of  these  congested  points  after  the  mains  have  been 
replaced  over  the  roof  of  the  completed  subway  it  will  be 
necessary  to  screen  the  earth  used  for  filling  and  flush 
it  into  place  with  a  heavy  stream  of  water.  The  following 
extract  from  his  report  gives  figures  as  to  the  actual 
occupied  area  in  the  streets  at  some  of  these  places : 

There  is  probably  not  a  more  congested  underground  con- 
dition in  any  city  anywhere  than  now  exists  in  Broadway  be- 
tween 17th  and  24th  St.  Restoration  here,  besides  being 
excessive  in  cost,  cannot  be  done  in  a  satisfactory  manner 
cwing  to  the  size  and  number  of  structures.  With  curb  Hnes 
but  37  ft.  apart  there  are  17  pipes,  8  of  which  are  gas,  4  be- 
longing to  one  company.  There  are  four  banks  of  electric 
ducts  ranging  from  6  to  4S  holes  each,  and  two  underground 
trolley  tracks.  The  total  section  area  of  pipes  only  is  about 
25  sq.ft..  Including  duct  banks  about  48  sq.ft..  and  including 
also  the  prisms  of  the  two  car  tracks,  74  sq.ft. 

At  the  intersecting  streets,  each  of  which  brings  in  a  con- 
siderable number  of  mains  and  duct  banks,  the  space  left  for 
backfill  will  be  even  less.  To  the  above  areas,  17th  St.  adds 
12  sq  ft.,  18th  St.  21  sq.ft.  and  20th  St.,  which  Is  about  the 
average,  6.6  sq.ft. 

This  is  not  the  only  example  of  such  congestion  in 
New  York  by  any  means.     Mr.  Green  thinks  that  points 


on  Third  Ave.  may  be  as  badly  congested,  because  the 
footings  of  the  elevated  railroad  columns  occupy  large 
space  in  the  street,  and  there  are  on  certain  blocks  no  less 
than  18  lines  of  gas  mains. 

It  is  evident  that  the  large  mileage  of  unnecessary 
mains  in  the  streets  is  one  cau.se  of  this  excessive  con- 
gestion. Under  the  law  governing  the  rapid-transit 
railway  construction,  however,  the  Public  Service  Com- 
mission's engineers  are  required  to  relay  all  the  mains 
which  they  remove  from  the  streets,  even  those  which 
are  unused.  Mr.  Green  says  that  the  expense  of 
relaying  these  needless  mains  amounts  to  an  additional 
cost  in  subway  construction  of  from  $2000  to  $1.5.000 
per  contract  section.  This,  however,  is  by  no  means  the 
worst  feature  of  the  situation.  More  serious  is  the  fact 
that  these  duplicate  mains  occupy  space  which  may  be 
needed  badly  for  other  underground  structures  and  in- 
crease the  difficulty  of  access  to  the  other  underground 
piping. 

New  Y^ork  is  burdened  with  this  great  mileage  of  un- 
needed  gas  mains  because  of  the  mistaken  economic  policy 
which  was  followed  by  the  city  authorities  forty  years  ago 
— the  policy  of  creating  competition  in  the  public  utility 
business.  In  pursuance  of  this  policy,  franchises  were 
granted  with  a  free  hand  to  competing  gas  companies  to 
lay  pipes  under  the  city  streets.  No  less  than  eleven 
separate  franchises  for  the  manufacture  and  supply  of  gas 
were  granted.  It  was  even  endeavored  so  to  frame  these 
franchises  that  competition  between  the  companies  hold- 
ing them  would  be  perpetual.  The  franchise  granted  to 
the  Mutual  Gas  Co.,  for  instance,  specified  that  in  case 
of  any  consolidation  or  pooling  of  interests  the  directors 
of  the  company  should  be  imprisoned. 

Neither  this  nor  any  other  provision  to  prevent  com- 
bination among  the  gas  companies  ever  proved  effectual. 
In  1884,  at  the  end  of  a  "gas  war,"  sis  New  York  com- 
panies were  combined  to  form  the  Consolidated  Gas  Co. 
Three  other  gas  companies  that  still  continue  to  do 
business  in  New  York — the  Standard,  the  New  Amster- 
dam, and  the  Mutual — are  controlled  by  the  Consolidated 
Gas  Co.  through  stock  ownership. 

The  State  of  New  York  and  most  other  states  of  the 
Union,  however,  have  now  adopted  the  policy  of  state 
regulation  of  public  utility  operations  and  have  definitely 
abandoned  attempts  to  perpetuate  competition  in  this 
field.  Unfortunately,  "the  evils  which  men  do  live  after 
them."  The  mistaken  economic  policy  in  dealing  with 
the  gas  franchises  in  New  York  forty  years  ago  has 
resulted  in  burying  under  New  Y'ork  streets,  according  to 
Mr.  Green's  estimate,  at  least  500  mi.  of  useless  gas  mains. 
The  dead  investment  in  these  mains  constitutes  part  of 
the  capital  invested  in  the  gas  business ;  and  on  this  basis 
the  rates  for  gas  supply  are  fixed. 

There  is  a  still  more  serious  injury  to  the  city,  however, 
resulting  from  these  buried  and  useless  pipes.  Something 
like  28,000  street  openings  are  made  in  New  York  City 
per  annum,  about  60%  on  account  of  service  connections. 
These  street  openings  create  enormous  expense,  delay 
traffic,  interfere  with  business,  and  cause  accidents  for 
which  the  city  often  has  to  pay  damages.  Mr.  Green  says 
that  on  account  of  the  crowded  condition  of  the  under- 
ground piping  it  is  almost  impossible  to  backfill  these 
openings  properly  and  it  is  impossible  to  re.store  the  pave- 
ment to  its  original  condition,  thus  permanently  injuring 
an  expensive  street  pavement. 
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Ir  shouUI  lie  understood  that  most  of  tlioso  unnecessary 
mains  are  still  in  use  and  therefore  require  maintenance 
hy  the  gas  companies.  Accordinfi-  to  Mr.  (ireen,  the 
reports  of  the  gas  companies  in  Manhattan  for  si.\  years 
siiow  an  average  maintenance  charge  of  about  $516  per 
mile  of  nuiin,  plus  a  charge  of  $389  per  mile  for  gas 
unaccounted  for.  In  the  Borough  of  the  Bronx,  the  aver- 
age annual  maintenance  charge  per  mile  of  gas  main  is 
less  than  $200,  indicating  to  some  extent  the  expense  to 
the  gas  companies  of  the  congested  condition  under  the 
street  surface.  In  urging  the  removal  of  these  unneces- 
sary gas  mains  by  the  companies  owning  them,  Mr.  (ireen 
says : 

As  the  congested  traffic  conditions  and  tlio  maintenance  of 
pavement  have  forced  the  abandonment  of.  unnecessary  rail- 
road tracl<s  on  the  surface,  so  do  the  unnecessary  and  useless 
st-'uctures  underground  force  the  consideration  of  their  aban- 
lonment.  The  time  has  come  when  all  structures  not  being 
used  or  not  needed  by  growtli  should  be  removed  by  the  own- 
ing company.  For  the  city  this  would  reduce  the  cost  of 
restoration,  leave  more  room  for  other  necessary  structures, 
give  space  for  repairs  to  sewers,  water  mains,  etc.,  and  re- 
duce the  cost  of  pavement.  For  the  gas  company  it  would 
reduce  the  maintenance  charge,  the  loss  due  to  unaccounted- 
for  gas,  the  fire  and  explosion  hazard  and  the  amount  on 
which    a    revenue    must    be    earned. 

It  would  result  in  better  pavements  generally,  less  inter- 
ference with  business  and  traffic,  fewer  complaints,  less  leak- 
age of  both  water  and  gas,  easier  and  cheaper  repairs  to  gas 
and  water  mains  and  all  other  structures. 

With  the  impervious  pavement  used  today  the  fire  and 
explosion  hazard  would  be  reduced  and  sucli  an  occurrence 
as  that  at  Fifth  Ave.  and  23rd  St.  in  March,  1914,  would  be 
less  dangerous.  Gas  from  leaking  mains  finds  its  way  into 
sewers,  cellars,  subways,  etc.,  sometimes  following  along 
the   mains   for   100   ft.   or  more. 

There  is  another  phase  of  the  situation  which,  while  it 
only  interests  us  indirectly,  interests  the  city  authorities 
to  a  great  extent.  Pneumatic  mail  tubes  were  put  in  the 
ground  about  17  yr.  ago,  steam  pipes  about  35  yr.  ago,  and 
electric  conduits  less  than  30  yr.  ago,  all  well  within  the 
active  part  of  a  lifetime,  "tt'iio  shall  say  that  in  the  future 
there  will  not  be  some  conveniences  found  which  will  re- 
quire still  more  underground  space,  conveniences  or  necessi- 
ties not  now  known  any  more  than  was  steam  or  high- 
pressure  fire  service  40  yr.  ago.  Refrigeration,  the  Catskill 
water-supply  and  larger  mail  tubes  are  already  seeking 
space  in  certain  portions  of  the  city.  May  there  not  be  some 
underground  means  found  for  the  disposal  of  ashes,  garbage, 
etc.?  Assuming  this  to  be  the  case,  where  will  such  struc- 
tures be  placed? 

It  is  of  interest  to  carry  the  discussion  further  even 
than  the  changes  suggested  by  Mr.  Green.  Probably 
if  an  entirely  new  system  of  gas  distribution  were  to  be 
planned  for  a  city  at  the  present  time,  not  only  would  the 
useless  duplicate  mains  which  now  take  up  valuable  space 
in  the  streets  be  eliminated,  but  the  size  of  the  mains 
would  be  greatly  reduced  by  adopting  a  system  of  high- 
pressure  distribution  delivery  through  reducing  valves 
to  low-pressure  feeders  covering  a  small  area  or  perhaps 
single  buildings.  It  is  likely  also  that  the  system  of  the 
future  will  be  planned  to  distribute  gas  for  fuel  and  not 
for  lighting.  With  electric  current  generated  at  a  cost 
of  only  about  a  half  a  cent  per  kilowatt-hour  in  central- 
power  stations  and  with  electric  lamps  which  approach 
an  etSciency  of  1  watt  per  candlepower,  the  days  of  gas 
as  a  competitor  of  electricity  for  lighting  are  numbered. 
Of  course,  enormous  c[uantities  of  gas  continue  to  be  used 
for  lighting  and  probably  will  be  so  used  for  a  long  time 
to  come,  because  of  the  many  houses  fitted  for  gas  and  not 
for  electricity ;  and  because  those  in  control  of  the  electric 
interests,  who  generally  control  the  gas  companies  as  well, 
maintain  a  high  price  for  electric  current  distributed  to 
the  ordinary  consumer  rather  than  have  the  competition 
ivith  the  gas  companies  unduly  severe. 


Sooner  or  later,  however,  a  change  must  come.  When- 
ever the  gas  coin|)anies  can  definitely  abahdox^  the  light- 
ing field  and  conline  themselves  to  the  distribution  of  gas 
for  fuel,  they  can  make  it  at  a  much  lower  cost  because 
relieved  of  the  necessity  of  enriching  it  with  expensive 
illuminants.  Tiiey  can  distribute  this  gas  through  a  sys- 
tem of  high-pressure  mains  of  small  size  with  welded 
joints  to  prevent  leakage,  the  whole  representing  a  small 
fraction  of  the  investment  required  for  present  gas-main 
distribution  systems  which  being  used  for  lighting  are 
obliged  to  approximate  a  uniform  pressure  throughout 
the  whole  area  covered. 

A  new  technical  society,  known  as  the  Building  Data 
League,  has  recently  been  incorporated  in  New  York. 
It  will  be  generally  agreed,  probably,  that  this  is  not  a 
]n-opitious  time  to  start  a  new  engineering  society.  Engi- 
neers are  not  in  favor  of  the  further  multiplication 
of  engineering  organizations,  and  unless  those  promoting 
a  new  society  make  a  strong  showing  as  to  its  reasons  for 
existence,  few  will  be  apt  to  join  it. 

The  purposes  of  the  Building  Data  League,  however, 
are  entirely  distinct  from  those  of  the  ordinary  technical 
society.  Its  object  is,  in  brief,  to  provide  a  systematic 
rating  for  the  materials  and  appliances  which  are  used  in 
building.  Engineers  generally  are  familiar  with  the  re- 
markable work  which  has  been  done  in  this  field  by  organi- 
zations representing  the  fire  underwriters.  Valuable  work 
has  also  been  done  in  this  connection  by  the  United  States 
Bureau  of  Standards  and  the  American  Society  for  Test- 
ing Materials.  The  Underwriters'  Laboratories,  however, 
naturally  limit  their  work  to  appliances  and  materials 
which  have  to  do  with  the  safety  of  buildings,  especially 
as  that  safety  is  menaced  by  the  fire  risk.  The  American 
Society  for  Testing  Materials  deals  with  materials  only, 
and  not  with  appliances. 

The  engineer  responsible  for  the  construction  of  a 
building,  however,  has  the  task  of  selecting  from  a  great 
variety  of  appliances  for  heating,  lighting,  ventilating, 
cleaning,  finishing,  etc.  Competing  manufacturers  urge 
upon  his  attention  appliances  which  may  appear  to  have 
great  merit,  if  one  could  believe  the  salesmen's  stories, 
and  yet  when  actually  installed  may  prove  to  be  seri- 
ously defective.  The  purpose  of  the  Building  Data  League 
is  to  provide,  through  the  cooperative  action  of  the  engi- 
neers and  architects  associated  in  the  league,  for  systematic 
testing  and  rating  of  appliances,  etc.,  which  are  on  the 
market  for  use  in  building  construction. 

Among  the  incorporators  of  the  league  are  such  well- 
known  engineers  as  Gustav  Lindenthal,  Henry  C.  Meyer, 
Jr.,  Prof.  James  F.  Kemp,  of  Columbia  University,  and 
Prof.  Arthur  H.  Blancliard.  Among  the  prominent  ar- 
chitects who  have  joined  the  organization  are  Guv  Lowell, 
architect  of  the  Xew  York  County  Court  House,  Walter 
Smedley,  R.  Clipston  Sturgis,  Walter  F.  Ballinger,  and 
Albert  Kahn. 

Associated  with  the  league  is  the  Building  Data  Co., 
a  corporation  which  under  the  direction  and  authoritv  of 
the  league  is  to  establi.sh  a  bureau  for  the  purpose  of 
making  tests,  standardization,  etc.,  apparently  planned 
along  lines  similar  to  that  of  the  Underwriters'  Laborator- 
ies. The  directors  of  the  company  are  William  A.  Aiken, 
Louis  K.  Comstock  and  Bevan  Jones.  The  oflfices  of  the 
two  organizations  are  at  105  W.  40th  St.,  New  York  Citv. 
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There  is  being  CDiistructed  at  the  head  of  the  well- 
known  Ripogcuus  Gorge  on  the  Upper  Penobscot  in  Maine 
a  large  masonry  dam  at  a  site  50  miles  from  the 
nearest  railroad  and  30  miles  across  the  famous  Maine 
woods,  to  a  point  on  Moosehead  Lake,  the  nearest  ter- 
minus of  steamboat  or  rail  transportation.  The  dam  is 
being  erected  for  the  Great  Xorthern  Paper  Co.  to  create 
a  storage  reservoir  for  the  mills  of  that  company  farther 


he  about  25  miles  long,  with  a  capacity  of  about  21,000,- 
000,000  cu.ft.  of  water. 

Because  of  the  remoteness  of  the  region,  the  problem 
of  transportation  of  materials  and  supplies  was  most 
difficult  and  was  solved  onh'  by  the  building,  for  30  miles 
through  the  forest,  of  a  wide  highway,  a  view  of  which 
is  shown  at  the  lower  left  of  the  three  views,  from  a  point 
on  Moosehead  Lake,  where  the  cement  and  supplies  are 
delivered  on  a  specially  constructed  scow  shown  in  the 
lower  right-hand  view,  by  means  of  a  belt  conveyor,  to 
motor  trucks  which  transport  tlic  material  over  the  road 


BUILDIXG  A  CONCRETE  DAM  IN  THE  MAINE  WOODS  50   JTTT.ES  FRi  iM  A  RAILWAY 
Upper  view — Looking  across  tlie  river  to  tlie  crushingr  and  mixing  plant.     Temporary  l:)ridge  at  rigVit  and  dam  excavation 
in  middle  background.     Lower  left  view — Tlie  motor  highway  for  transporting  material.    Lower  right  view — Loading  cement 
from  point  on  Moosehead  Lake 


down  the  Penobscot.  While  the  possibility  of  future 
hydro-electric  power  is  considered  in  the  design,  no  ]>ro- 
visions  are  to  be  made  at  present  to  care  for  such  power 
development. 

The  accompanying  views  show  the  work  in  recent 
stages.  The  site  was  entered  in  March  of  this  year,  l)ut 
from  that  time  up  till  about  the  1st  of  July,  work  was 
only  preliminary  to  the  actual  placing  of  the  concrete, 
which  started  early  in  July.  It  is  hoped  to  complete  the 
work  in  about  one  year's  time.  The  dam  will  be  about 
1000  ft.  long  and  will  have  a  maximum  height  of  SO  ft. 
It  is-  of  gravity  section  of  mass  concrete  and  will  carry 
a  bridge  across  its  crest.     The  storage  basin  formed  will 


to  the  dam  site.  Xine  5-ton  motor  trucks,  as  well  as  a 
number  of  tote  teams,  are  constantly  traveling  over  the 
road,  which  is  maintained  by  a  regular  section  gang. 

The  stone  for  the  concrete  is  obtained  from  a  quarry 
Just  back  of  the  rim  of  the  gorge.  The  rock  taken  from 
this  quarry  is  dumped  into  a  crusher  plant  located  prac- 
tically in  line  with  the  dam  and  shown  in  the  background 
in  the  view.  The  mixing  plant  is  below  the  crushing 
plant,  and  the  concrete  is  to  be  laid  across  the  dam  by 
chutes.  Sand  is  obtained  in  a  near-by  bank  and  washed 
by  a  brook  that  is  diverted  from  its  natural  bed  to  the  top 
of  the  sandbank  and  banked  up  by  a  serie?;  of  baffle 
dams  so  as  to  form  settling  basins. 
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'J'ho  construction  is  being  carrierl  on  by  n  force  living 
ill  llic  (lam  site.  A  village  of  about  500  people  bas  sprung 
up,  complete,  with  its  stores,  stables,  dining  camps,  otTices 
and  cottages.  Thorough  sanitary  jirccautions  have  been 
taken,  and  electric  ligliting  is  fnrnishi'd. 

'Phi'  dam  was  designed  by  Hardy  >S.  Ferguson,  300 
I'll'ib  Ave.,  New  York  City,  and  is  being  built  l)y  the 
Abcrtbaw  Construction  Co.,  of  Boston,  with  E.  W.  Proiity 
as  Kcsident  Engincei'  .ind  W.  D.  .Maxson  as  Supci-Jn- 
tendcnt  of  Construction. 


On  Thursday,  -July  2\K  the  lirst  permanent  steel  for  the 
591-ft.  main  arch  of  the  Detroit-Superior  viaduct  in 
Cleveland    was   set.      The   view   herewith    shows   the   end 


lower-chord  section  of  the  south  arch  set  in  place  at  the 
east  river  ))ier.  The  work  on  the  west  bank  is  about  two 
weeks  behind  this  stage. 

Tlui  end-chord  section  is  the  heaviest  erection  piece, 
w(ughing  about  '50  tons.  It  connects  to  the  cast  shoe  by  a 
Ifi-iii.  pin  and  carries  an  end-post  00  ft.  long.  The  back- 
slay  "ill  lie  altailied  to  the  top  of  this  post,  but  the  at- 
lacliment  can  be  made  ordy  after  erecting  the  first  panel 
im  falsework.  The  adjusting  toggle  in  the  backstay  is 
only  half  erected  at  present;  the  remaining  bars  and  the 
upper  backstay  eyebars  will  be  set  as  the  erection  of  the 
lii'st  panel   proceeds. 

The  Detroit-Superior  bridge  design  was  described 
in  Engineering  News,  June  18,  1914,  p.  1348.  The 
King  Bridge  Co.,  Cleveland,  has  the  contract  for 
the  steel  arch.  P.  F.  Buck  is  in  charge  for  the  Forro 
Construction      Co.,      Chicago,     erection      subinntractors. 
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ERECTING    THE    END-CHORD    OF    THE    DETROIT-SUPERIOR  BRIDGE  ACROSS  THE  CUYAHOGA  RIVER,  CLEVELAND 
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The  recent  decision  of  tiie  New  York  Public  .Service 
Commission  for  the  First  District  in  the  rate  case  of  the 
Ulster  &  Delaware  E.K.  has  raised  questions  in  the  minds 
of  the  commissioners  and  the  railway  men  of  the  state  as 
to  the  extent  of  the  control  over  rates  vested  in  the  com- 
mission— at  least  so  far  as  railways  are  concerned.  The 
commission,  by  a  vote  of  three  to  two,  decided  that  it 
could  not  raise  passenger  rates  above  2c.  per  mi.  for  mile- 
age books  and  3c.  for  tickets,  on  account  of  statutes  fixing 
such  limits.  The  dissenters  hold  that  the  legislature 
intended  to  delegate  its  entire  control  to  the  commis- 
sions— not  merely  its  power  to  reduce  rates;  and  that 
the  old  mileage-book  law  was  allowed  to  remain  on  the 
statute  books  to  serve  as  a  general  guide  in  making  new 
liassenger  rates  pending  any  ruling  of  the  commission  that 
should  change  them.  The  case  will  probably  come  before 
the  highest  state  court. 

»; 
of  HsisIhivaM©!,  Tesasao 

The  commission  form  of  government  was  adopted  for 
Nashville  by  an  act  of  the  legislature  of  Tennessee,  Feb. 
19,  1913.  The  city  had  previously  been  governed  by  a 
mayor  and  Board  of  Councilmen.  The  mayor  who  was 
elected  under  the  old  form  of  government  in  Octobei'. 
1909,  became  the  mayor  and  chairman  of  the  new  Board 
of  Commissioners.  There  were  four  other  commission- 
ers. The  city  owns  its  water-works  and  the  electric  plant 
for  street  lighting,  besides  certain  parks. 

About  the  first  of  this  year  it  became  known  that  thi^ 
finances  of  the  city  were  getting  in  bad  shape  and  that 
there  was  a  growing  deficit,  said  to  amount  to  about  .$90(i.- 
000.  The  annual  expenditures  of  the  city  are  about 
$2,000,000.  An  audit  of  the  city's  books  was  asked  for  and 
at  first  was  refused  by  the  commissioners ;  but  later,  after 
some  negotiations,  it  was  agreed  to,  with  an  "efficiency 
survey"  also  to  be  included  with  the  audit.  Bids  were 
taken  and  the  contract  for  the  audit  was  awarded  to 
James  Cameron  &  Stafl:  of  New  York,  the  audit  to  begin 
June  14. 

On  June  13  it  transpired  that  some  of  the  account  books 
were  missing  from  the  City  Hall,  and  the  mayor  tried 
to  suspend  the  city  controller.  Litigation  followed,  vari- 
ous officials  were  arrested  and  one  fled.  On  June  35  ap- 
plication was  made  to  the  courts  for  a  receiver  for  the  city, 
and  this  was  granted  July  27.  In  the  meantime  one  of 
the  commissioners  was  suspended,  another  resigned  and 
successors  were  appointed.  This  left  three  of  the  old  com- 
missioners in  office  with  two  new  ones.  On  July  27, 
two  of  the  old  commissioners  were  removed  from  office 
'hj  the  court  and  a  receiver  was  appointed  and  given  full 
power  to  take  complete  charge  of  the  city  and  its  affairs. 
Later,  however,  the  Court  of  Civil  Appeals  annulled  the 
order  of  the  lower  court  appointing  the  receiver.  This 
leaves  the  government  of  the  city  in  the  hands  of  tlirce 
commissioners,  who  have  the  power  to  elect  other  members 
and  complete  the  board.  The  city  is  therefore  not  in 
the  hands  of  a  receiver  at  present. 

In  the  proceedings  incident  to  the  receivership  it  has 
been  brought  out  by  the  evidence  that  there  has  been  in 
recent  years  extravagance  and  more  or  less  petty  graft; 


also  it  is  known  that  there  has  been  defalcation,  the  exact 
amount  of  which  is  not  revealed. 

The  city  is  not  bankrupt,  however,  nor  is  it  insolvent. 
There  is  assessable  property  of  $80,000,000  value,  subject 
to  taxation,  and  the  city  has  a  bonded  debt  of  $8,000,000. 
Default  has  not  been  made  on  this  in  principal  or  interest. 
There  will  have  to  be  retrenchment,  and  the  official  audit 
is  proceeding  to  determine  just  what  is  the  cit3''s  financial 
condition. — .Toliii  Wilkes,  Nashville,  Tenn. 

Csif®  SsB'vnce  Sim  m^  Dsiy  Cosiclhi 

A  coach  cafe  is  the  latest  addition  to  the  rolling  equip- 
ment of  the  Pennsylvania  E.E.  The  new  car  is  an  all-steel 
roach  with  a  broiler  buffet  from  which  meals  will  be 
served.  It  will  be  tried  out  as  an  experiment,  and  if  it  is 
found  to  meet  a   sufficient   demand   on   the  part  of  the 


DAY    COACH    PROVIDED    WITH    DINING    TABLES 

traveling  public,  other  cars  of  like  character  may  be  placed 
in  operation.  It  will  not  be  used,  however,  to  supplant 
dining  cars. 

The  new  car  is  intended  for  use  on  trains  where  a  din- 
ing car  is  not  warranted  by  the  travel.  The  buffet  oc- 
cupies about  8  ft.  of  space  at  one  end  of  the  car  and  is 
similar  to  those  installed  in  broiler-buffet  Pullman  cars, 
but  is  of  an  improved  type,  alcohol  broilers  being  used 
instead  of  coal  fires.  Meals  will  be  served  on  tables  placed 
between  the  seats,  with  the  outer  ends  resting  on  the 
arms.  Both  single  and  double  tables  are  provided,  the 
latter  being  used  where  two  seats  are  turned  to  face  each 
other.  At  a  double  table  a  party  of  four  can  eat  together. 
No  extra  fare  will  be  charged  for  riding  in  the  coach  cafe 
car.  It  will  be  in  the  regular  service  as  an  ordinary  day 
coach. 

The  car  has  a  seating  capacity  of  70,  and  excej^t  for  the 
buffet  it  is  exactly  like  the  heavy  modern  steel  day  coaches 
used  by  the  Pennsylvania  E.E.  It  was  built  at  the 
company's  shops  at  Altoona,  Penn.  A  supplementary 
use  for  the  coach  cafe  car  will  be  to  serve  breakfasts 
in  sleeping  cars  on  the  same  train,  where  no  buffets  or 
dining  cars  are  provided.  It  will  be  remembered  that 
.some  years  ago  this  railroad  inaugurated  a  quick-ser- 
\ice    lunch-room    car    on    its    Washington-New    York 
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Mydro^IEIlecfeirac  Planas  Grow 

At  a  liauquet  held  in  London,  Ont.,  on  July  23,  to  cele- 
brate the  formal  opening  of  the  London  &  Port  Stanley 
Ry.  (the  first  line  in  the  province  operated  with  ))o\ver 
from  the  Hydro-Electric  Commission),  Sir  Adam  Beck, 
chairman  of  the  commission,  stated  that  shortly  plans 
would  be  submitted  to  the  Ontario  government  for  the 
extension  of  the  system.  It  was  proposed  to  ]irovide  for 
the  development  of  100,000  hp.  at  Niagara  Falls  and  at 
the  spillways  of  the  Welland  Canal.  The  work  would  en- 
tail a  capital  expenditure  of  approximately  $10,000,000, 
and  would  require  three  years  for  its  completion.  It  was 
explained  that  of  the  water  available  on  the  Canadian 
side  of  the  Falls  only  6600  sec.-ft.  wa.s  left,  and  that 
the  engineering  plans  had  been  drawn  to  utilize  this  at 
maximum  head.  The  plans  would  be  capable  of  extension 
to  develop  finally  600,000  hp.,  including  the  outjjut  of  a 
development  at  Chippewa  Creek.  Sir  Adajm  jiredicted 
a  sweeping  cut  in  power  prices  when  the  new  develoiiment 
had  passed  its  initial  stage. 


Early  in  the  morning  of  Aug.  2  an  earth  slip  on  the 
site  of  the  Knickerbocker  Portland  Cement  Co.'s  Green- 
port  plant  near  Hudson,  N.  Y.,  caused  the  subsidence 
of  nearly  1.5  acres  of  ground  carrying  down  to  practical 
destruction  the  power  house,  coal  trestle,  machine  shop 
and  several  smaller  buildings.  A  number  of  workmen 
were  caught  in  the  power  house  and  were  burned  by  the 
escaping  steam,  five  so  severely  that  they  afterward  died. 

The  plant  was  located  alongside  a  small  creek  on  a 
bed  of  blue  clay  through  which  no  borings  appear  to 
have  been  recorded,  but  which  was  of  such  stability  as 
to  warrant  the  erection  of  the  liuilding  footings  with- 
out the  interposition  of  piles.  The  group  of  buildings 
affected  comprised  the  steel  and  brick  power  house,  77x85 
ft.  in  plan,  a  concrete  chimney  about  175  ft.  high,  a 
concrete  storage  tower  10x10  ft.  in  plan  and  60  ft.  high, 
a  concrete  conveyor  shed,  and  a  frame  barn.  Alongside 
of  the  power  house  was  a  coal  trestle  and  somewhat  far- 
ther away  a  .storage  pile  of  broken  trap  rock,  piled  in 
conical  shape  about  160  ft.  in  diameter  and  45  ft.  high. 
It  was  estimated  to  contain  about  30,000  tons  of  stone. 

The  first  indication  of  the  slip  was  an  upheaval  of 
ground  about  50  ft.  in  length  alongside  of  the  creek ; 
this  was  followed  by  the  subsidence  of  the  stone  pile 
which  dropped  vertically  about  25  ft.  and  caused  the 
heaving  of  the  ground  around  the  buildings  and  their 
ultimate  collapse.  The  power  house  collapsed  and  the 
barn  was  moved  bodily  over  toward  the  creek,  which  in 
turn  was  so  filled  by  earth  as  to  divert  it  from  its  course. 
The  concrete  structures,  while  disturbed  and  shifted  from 
their  foundations,  appear  to  have  .suffered  little  struc- 
tural damage. 

There  are  local  stories  of  a  similar  slip  on  this  same 
site  many  years  ago,  but  these  rumors  seem  not  to  ha\e 
been  of  sufficient  importance  to  warrant  consideration 
when  the  plant  was  constructed.  A  small  slide  occurred 
between  the  power  house  and  the  creek  behind  it  in  the 
fall  of  1914.  This  area,  mostly  cinder  fill,  was  then 
protected  by  three  rows  of  piles  to  a  penetration  of  40  ft. 
No  further  movement  was  noted,  until  this  week. 


'I'lio   .>liilii<i-iii f  uC  Wiilrr   Mftern   cost   $3.57   per   meter   in 

Chlcuno,  111.,  In  lliH.  iJuriiiK  the  year  an  experiment  was 
made  by  usInM:  a  small  motor  truck  for  the  work  of  the  meter 
division  in  place  of  a  horse  and  waifon.  The  operating 
expenses  and  fixed  charges  of  this  car,  including:  interest  and 
depreciation,  were  lower  than  the  cost  of  operating  the 
wagon,  and  a  great  deal  more  work  was  done  by  using  the 
motor  car.  The  cost  of  maintaining  water  meters  in  19 in 
was   i3.91   per   meter. 

rntrol  of  TrnnNiitluiitic  StenniNblp  LnneM — A  patrol  of  the 
Grand  Banks  in  the  vicinity  of  the  transatlantic  steamship 
lanes,  for  the  detection  of  icebergs  and  ice  floes  and  for  warn- 
ing vessels  of  these  dangers,  is  being  maintained  in  accord- 
ance with  an  international  agreement  entered  into  by  the 
maritime  nations  of  the  world  at  the  London  Convention,  held 
early  in  1914.  For  the  United  States  the  Coast  Guard  cutters 
".Seneca"  and  "Miami"  are  assigned  to  this  work.  The  "Seneca" 
carries  a  detail  of  four  scientific  men. 

ProerroHH  in  Toronto  Hnrhor  ImiiroveineutM — In  this,  the 
second  year  of  the  Toronto  harbor  development,  $2,000,00(1 
is  being  spent  on  the  city's  water  front  between  the  Don  and 
the  Humber  Rivers.  Last  year  $1,400,000  was  spent,  of  which 
$1,100,000  was  expended  in  piles,  cribs,  dredging,  and  filling. 
The  cost  is  about  equally  divided  between  the  Harbor  Com- 
mission and  the  Dominion  Government.  In  spite  of  the  war 
conditions  prevailing,  it  is  stated  that  the  harbor-improve- 
ment work  will  continue  without  interruption.  Of  the  total 
estimated  cost  of  the  improvements  ($24,000,000,),  contracts 
for  neaily   $11,000,000  have  been  let. 

Chilean  Hnilnay  Shops — As  early  as  February,  1914,  there 
was  advertised  an  international  competition  for  the  plans  and 
specifications  of  a  central  model  workshop  and  four  repair 
shops  for  the  state  railways  of  Chile.  Full  details  of  this 
competition  were  published  in  "Engineering  News,"  of  Mar. 
5,  1914.  The  winner  of  the  first  prize  of  $20,000  was  an- 
nounced on  May  1,  1914,  by  the  Chilean  Government  to  be 
the  Niles-Bement-Pond  Co.,  of  New  York  City.  A  second  prize 
of  $10,000  was  awarded  to  a  Chilean  firm.  An  article  in  th.i 
June  14  issue  of  the  "Ultimas  Noticias"  of  Santiago,  Chile,  in- 
dicates that  construction  work  on  these  shops  has  not  yet 
begun,  although  the  land  has  been  purchased  in  the  town  of 
San  Bernardo,  near  Santiago.  The  shops  were  estimated  to 
cust   about   $3,650,000. 

Rond  ^lirrors  at  Street  lutersectioDS — In  a  number  of  Eng- 
lish towns  and  cities  large  mirrors  have  been  erected  at 
important  road  intersections  to  enable  drivers  of  motor  cars 
approaching  the  junction  to  see  whether  a  car  is  approaching 
the  corner  on  the  other  road.  A  recent  United  States  Consular 
report  quotes  the  "Times  of  India"  as  stating  that  the 
municipality  of  Bombay  will  erect  a  mirror  10  ft.  long  and 
3  ft  high,  at  a  dangerous  street  intersection  in  Bombay.  The 
use  of  mirrors  for  the  same  purpose  is  also  reported  at 
Glencoe,  111.,  where  a  mirror  8  ft.  long  and  6  ft.  high  has 
been  placed  at  the  intersection  of  two  much-used  streets. 
The  idea  is  a  simple  one  and  may  be  worth  extensive  adoption. 
Probably  it  would  be  necessary  to  provide  for  the  systematic 
cleaning  of  such  mirrors  if  erected,  however.  One  at  a  much- 
used  road  intersection,  exposed  to  the  dust  and  weather, 
might  soon  become  so  obscured  as  to  give  no  clear  indication, 
in  which  event  it  might  be  a  source  of  danger  rather  than  of 
safety. 

A  Flush  Tanlv  System  in  which  the  sewage  itself  is  used 
for  flushing  was  described  by  Isaac  Shone,  the  inventor  of  the 
Shone  compressed-air  ejector  for  handling  sewage,  at  the 
annual  meeting  of  the  In'  titution  of  Municipal  and  County 
Engineers  of  Great  Britain.  Mi-.  Shone,  who  is  nearly  SO  years 
of  age,  has  developed  this  flush  tank  system  to  eliminate  the 
disconnecting  trap  commonly  required  in  British  plumbing 
practice  between  the  soil  pipe  system  and  the  public  sewei-. 
The  flush  tank  is  a  closed  cast-iron  chamber  having  a  capac- 
ity of  a  dozen  to  twenty  gallons.  The  sewage  discharges  into 
it  until  it  is  full,  when  it  automatically  empties  itself  by 
siphon  action.  Mr.  Shone  intends  this  apparatus,  according  to 
the  description  in  his  paper,  for  use  on  combined  sewer  sys- 
tems where  the  rain  water  from  the  roofs  as  well  as  the 
house  sewage  is  dischargd  into  the  sewer.  With  the  frequent 
rainfall  in  the  humid  climate  of  England,  frequent  discharge 
and  consequent  flushing  of  the  lateral  sewer  would  be  much 
more  effectively  secured  than  would  be  possible  where  the 
separate  system  of  sewage  was  in  use  or  in  a  climate  where 
long  periods   of  drought   occur. 

A  Remarltable  Growth  in  Population  is  shown  by  the  vil- 
lage of  Hamtramck.  Mich.,  a  northeastern  suburb  of  Detroit. 
The  United  States  Census  Bureau  has  just  taken  a  special 
census  of  this  village,  which  had  a  population  of  3559  in  1910, 
and  its  present  population  is  21,520,  an  increase  of  504%  in 
five   years. 
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.V  HiXel  Diiiiu(;-Itoom  Floor  Collnpsra  at  HolKand  Station, 
Rockaway  Beach,  on  the  afternoon  of  Aug.  1,  burying  about 
30  persons  in  the  wreckage,  nine  of  whom  were  injured.  The 
outdoor  dining-room  of  the  hotel  is  built  on  a  level  with  the 
boardwalk  and  extends  out  over  the  beach.  Examination 
following  the  collapse  showed  that  the  floor-beams  were 
badly  decayed. 

Xew  York  Subway  Contractx  aggregating  $7,022,000  were 
awarded  by  the  New  York  Public  Service  Commission  last 
week,  and  it  is  expected  that  another  contract  amounting  to 
nearly  $1,700,000  will  be  awarded  this  week.  The  largest 
contract  was  for  the  Broadway  subw,ay  extending  from  3Sth 
St.  to  51st  St.,  which  went  to  the  Holbrook,  Cabot  &  Rollins 
Co.,  at  $3,740,000. 

A  Schedule  of  Rates  for  EnBineeriug;  ^Vork  was  adopted  in 
1912  by  the  AVashington  Association  of  Engineers,  Seattle 
division.  The  charges  are  classified  under  three  schedules: 
(a)  Surveying,  (b)  structural  engineering,  (c)  civil  engi- 
neering. Provision  is  made  for  charges  both  on  the  basis  of 
percentage  and  on  per  diem  rates  for  a  variety  of  classes  oi 
work,  including  court  testimony. 

A  Record  July  Rainfall  is  indicated  by  the  charts  from 
the  rain-gage  at  Chestnut  Hill  reservoir,  Boston,  Mass.  For 
the  month  of  July  a  total  rainfall  of  10.68  in.  was  recorded, 
which  is  the  heaviest  precipitation  for  that  month  in  Boston, 
Mass.,  since  1863,  and  with  the  exception  of  1S35  and  1862, 
the  heaviest  since  1817.  The  record  of  the  United  States 
Weather  Bureau  at  Boston   was  S.S5   in. 

A  Tunnel  Under  the  East  River  from  60th  St.,  Borough  of 
Manhattan,  to  the  Queensboro  Bridge  Plaza,  Borough  of 
Queens,  favorable  action  on  which  was  taken  recently  by  the 
Board  of  Estimate  of  New  York  City,  as  reported  in  last 
week's  issue,  has  now  been  formally  approved  by  the  Public 
Service  Commission.  At  its  eastern  end  the  tunnel  will 
connect  with  the  lines  of  the  rapid  transit  system  running 
to  Astoria  to  the  north  and  Corona  to  the  northeast. 

A  Railway-Terminal  Plan  proposed  for  London,  England, 
provides  for  a  ring  of  nine  outlying  main-line  terminal  sta- 
tions connected  by  an  electrically  operated  belt  line.  No 
trains,  either  main-line  or  suburban,  would  enter  the  inclosed 
area,  but  all  passengers  would  have  to  change  cars.  The 
interior  or  local  traffic  would  be  handled  by  the  present 
underground  lines  (high  and  low  level)  and  the  lines  aban- 
doned for  main-line  service,  with  suitable  extensions  and 
connections.  This  plan  has  been  suggested  by  H.  J.  Leaning 
and  is  described  in  "The  Engineer,"  of  London,  June  25. 
Unfortunately  these  various  lines,  built  and  operated  by  dif- 
ferent companies  at  different  times,  form  a  very  unsystematic 
"system"  for  the  purpose  proposed.  The  question  as  to 
whether  main-line  passenger  terminals  should  be  within  or 
outside  of  the  business  district  of  a  city  has  been  discussed 
many  times,  but  the  almost  universal  tendency  is  to  bring 
them  as  far  as  possible  into  that  district.  The  plan  proposed 
for  London  goes  to  the  extreme  of  putting  the  stations  far 
out  in  the  suburbs. 


Mr.  J.  T.  Breckon,  Water-works  Engineer  of  Vancouver, 
B.  C,  resigned  from  that  position  on  July  31.  He  will  resume 
private  practice  as  consulting  and  construction  engineer,  with 
offices   in   Vancouver. 

Mr.  W.  R.  Cahill,  formerly  Superintendent  of  the  Union 
Pacific  R.R.  at  Omaha.  Neb.,  has  been  made  Superintendent 
of  the  Texas  division  of  the  Missouri,  Kansas  &  Texas  Ry. 
at   Wichita    Falls,   Tex. 

Mr.  J.  H.  Elliott,  Superintendent  of  the  New  Orleans  divi- 
sion of  the  Texas  &  Pacific  Ry.,  has  been  appointed  General 
Superintendent,  with  headquarters  at  Dallas,  succeeding  Mr. 
J.  E.  Paussit,  resigned. 

Mr.  D.  C.  Miller,  for  the  past  year  Assistant  Professor  of 
the  Department  of  Civil  Engineering,  Agricultural  and  Me- 
chanical College  of  Texas,  has  been  promoted  to  Associate 
Professor  of  Civil  Engineering. 

John  Sweeney,  formerly  District  Engineer  for  the  Canadian 
Department  of  Public  Works  at  Winnipeg,  succeeds  Mr.  C.  H. 
Mathewson  as  resident  engineer  for  the  Department  on  the 
Toronto  Harbor  Improvement  Board. 

Mr.  O.  E.  Hunt,  recently  Assistant  Chief  Engineer  of  the 
Packard  Motor  Car  Co.,  has  been  made  Chief  Engineer  of 
the  company  under  Mr.  J.  G.  Vincent,  M.  Am.  Soc.  M.  E., 
Vice-President   in   charge   of  Engineering. 


Mr.  C.  H.  Mathewson,  Resident  Engineer  on  the  Toronto 
Harbor  improvement  project  for  the  Canadian  Government, 
has  been  appointed  District  Engineer  for  the  Department  of 
Public  Works  of  the  Dominion  at  Winnipeg,  Man. 

Mr.  Kenneth  C.  Grant,  M  Am.  Soc.  C.  B.,  for  the  past  two 
years  witli  the  Morgan  Engineering  Co.,  Dayton,  Ohio,  has 
been  appointed  by  Governor  Willis  of  Ohio  to  represent  the 
state  at  the  Fifth  National  Drainage  Congress  to  be  held  in 
San  Francisco,  Sept.  17  to  21,  1915. 

Mr.  Philip  P.  Farley.  M.  Am.  Soc.  C.  E.,  formerly  President 
of  the  Jamaica  Bay  Iniprovement  Cominission  and  recently 
Consulting  Engineer  to  the  New  Y'ork  State  Highway  Depart- 
ment, announces  the  opening  of  an  office  at  103  Park  Ave., 
New  York  City,  for  private  practice. 

Mr.  S.  T.  Cantrell,  former  Assistsnt  Superintendent  at  Cum- 
berland, Md.,  of  the  Baltimore  &  Ohio  R.R.,  has  been  promoted 
to  the  office  of  acting  superintendent  of  the  Cumberland 
division  of  that  railroad.  Mr.  Cantrell  was  formerly  Superin- 
tendent of  the  St.   Louis  &  San  Francisco  R.R. 

Mr.  Ray  Palmer,  for  the  past  three  years  Commissioner  of 
Gas  and  Electricity  of  the  City  of  Chicago,  has  resigned. 
During  his  term  of  office  about  $4,000,000  has  been  spent  in 
rehabilitating  the  city  lighting  system  and  replacing  old-style 
arc  lamps  with  modern  tungsten  filament  units. 

Dr.  A.  S.  McAllister,  F.  Am.  Inst.  E.  E.,  has  resigned  as 
Editor  of  the  "Electrical  World"  and  has  also  severed  his  con- 
nection with  the  McGraw  Publishing  Co.  Dr.  McAllister  is 
President  of  the  Illuminating  Engineering  Society  and  a  mem- 
ber of  the  American  Society  of  Mechanical   Engineers. 

Mr.  Theodore  T.  Seelye,  recently  Division  Engineer  of  the 
W^ater  Supply  Commission  of  Pennsylvania,  in  charge  of  the 
examination  of  dams,  has  entered  partnership  with  Mr.  Farley 
Gannett,  Assoc.  M.  Am.  Soc.  C.  E.,  former  Chief  Engineer  of 
the  Water  Supply  Commission,  with  offices  in  the  Telegraph 
Building,  Harrisburg,  Penn. 

Mr.  William  A.  Del  Mar,  M.  Am.  Inst.  E.  E.,  has  resigned 
from  the  engineering  staff  of  the  New  York  Central  &  Hudson 
River  R.R.  to  accept  a  position  with  the  Interborough  Rapid 
Transit  Co.,  of  New  York  City.  Mr.  Del  Mar's  time  will  be 
largely  given  to  working  out  the  problems  of  the  operation 
of  the  new  subways  now  nearing  completion  in  New  York 
City,  which  are  to  be  operated  by  the  Interborough  Rapid 
Transit  Co. 

Mr.  A.  C.  Love,  for  the  past  two  years  Associate  Professor 
of  Civil  Engineering  of  the  Agricultural  and  Mechanical 
College  of  Texas,  has  been  appointed  Professor  of  Railway 
Engineering  and  head  of  the  newly  created  division  of  railway 
engineering  in  the  civil  engineering  department  of  the  college. 
Professor  Love  has  had  a  number  of  years'  experience  in  rail- 
way engineering  work  with  the  Atchison,  Topeka  &  Santa  F6 
and  Southern   Pacific  railways. 

Mr.  W.  B.  Poland,  M.  Am.  Soc.  C.  E.,  former  Vice-President 
and  Chief  Engineer  of  the  Philippine  Ry.,  has  returned  to 
this  country  after  a  several  months'  trip  through  Australia, 
Japan,  New  Zealand  and  South  America.  He  has  entered  the 
service  of  the  American  Commission  for  Relief  in  Belgium^ 
and  will  leave  New  York  City  for  that  country  on  Aug.  16 
for  a  six  months'  absence.  Mail  should  be  addressed  to  the 
Commission  for  Relief  in  Belgium,  71  Broadway,  New  York 
City. 

Lieut.  Col.  Thomas  A.  Flagler,  Corps  of  Engineers,  U.  S.  A.^ 
has  been  ordered  to  Washington,  D.  C,  for  duty  in  charge  of 
the  District  of  Columbia  water-supply  system  and  all  rivers, 
harbors  and  fortification  work  in  that  vicinity,  relieving  Col. 
Henry  C.  Newcomer.  Corps  of  Engineers,  U.  S.  A.,  who  will, 
however,  remain  in  Washington  as  a  member  of  the  Board  of 
Engineers  on  Rivers  and  Harbors  and  of  the  National  Land 
Defence  Board.  In  the  summer  of  1914,  Lieut.  Col.  Flagler 
was  in  Vera  Cruz,  Mex.,  as  Chief  Engineer  of  the  expeditionary 
force  commanded  by  General  Funston.  Since  last  fall  he  ha.? 
been   on   duty  at   the  Army  War   College. 


EHQHHEEIRIEHG      §©CIETEE§| 


COMING    MEETINGS 

AMERICAN   INSTITUTE   OF  CHEMICAL   ENGINEERS. 

Auk.    16-18    and    25-28.       Annual    meeting    in    Los    Angeles,. 
Calif.,    Aug.    16-18;    in    San    Francisco,    Aug.    25-28.      Secy., 
J,  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 
CIANS. .       ^ 
Aug.   24-27.     Annual   convention   in   Cincinnati.     Secy.,  Clar-. 
ence  R.  George,  Houston,  Tex. 


August  5,  1!)15 
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NEW    ENGLAND    WATER    WORKS    ASSOCIATION. 

Sept.    7-9.      Convention    in    New    York    City.      Secy.,    Willuid 
Kent,   Narraeansett   Pier,   R.    I. 
TRAVELING   ENGINEERS'  ASSOCIATION. 

Sept.  7-10.     Annual  meeting  in  Chicago.     Secv.,  W.  O.  Thomp- 
son,  N.    Y.   C.    R.R.,   East   Buitalo,   N.   Y. 
t  NORTHWESTERN  ROAD  CONGRESS 

Oct.    4-7.      At   Cedar   Rapids,   Iowa.      Secy.,    Jas.    F.    Keinan, 
Milwaukee,   Wis. 

Sun    KrnueiMCO    Meetiuici 

AMERICAN    ASSOCIATION    OF    RAILROAD    SUPERINTEND- 
ENTS. 
Aue.   19-21.     Secy.,   E.   H.  Harman,  Room   101,   Union   Station, 
St.   Louis,  Mo. 
INSTITITTE  OP  RADIO  ENGINEERS. 

Sept.  13-lS.  Secy.,  David  Sarnoff,  71  Broadway,  New  York. 
PAN-AMERICAN   ROAD  CONGRESS. 

Sept.   13-18.     Secy.,  E.  L.   Powers,  Road  Builders  Association, 
150    Nassau   St.,    New   York    City. 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Sept.   Ifi-lS.     Secy.,  Charles  Warren  Hunt,  220  West  57th  St., 
New   York  City. 
AMERICAN  SOCIETY  OF  MECHANICAL  ENGINHL^HS. 

Sept.   16-lS.     Secy.,   Calvin   W.   Rice,   i.^  \v«st   39th   St.,   New 
York  City. 
AMERICAN   INSTITUTE   OF  MINING  ENuIKEERS. 

Sept.  16-lS.     Secy.,  Bradley  Stoughton.  29  West  39th  St.,  New 
York   City. 
AJIERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 
Sept.  16-lS.     Secy.,  F.  L.  Hutchinson,  29  West  SOth  St.,  New 
York  City. 

AMERICAN     SOCIETY     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
Sept.    16-18.     Secy.,  J.  J.  Blackmore,   29  West   39th   St.,   New 
York  City. 

AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Sept.  16-lS.     Secy.,  J.  W.  Richards,  Lehigh  University,  South 
Bethlehem.   Penn. 

NATIONAL  DRAINAGE  CONGRESS. 
Sept.    17-21, 

INTERNATIONAL  IRRIGATION  CONGRESS. 

Sept.    20.      Secy.,    Arthur    Hooker,    Sacramento,    Calit. ;    until 
Aug.   1,  New   Stockton,   Calif. 
MINING  AND  METALLURGICAL  SOCIETY  OP  AMERICA. 

Sept.  20.    Secy.,  P.  P.  Sharpless,  52  Broadway,  New  York  City. 

PACIFIC  COAST  ASSOCIATION  OP  PORT  AUTHORITIES. 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 

AMERICAN  MINING  CONGRESS. 

Sept.  20-22.     Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 

[  INTERNATIONAL   ENGINEERING   CONGRESS. 

Sept.    20-25.      W.    A.    Cattell,    Secy.,    Comra.    of    Management, 
Poxcroft   Bldg.,    San    Francisco. 

INTERN.\TIONAL   ASSOCL^TION    OF   BRIDGE   AND    STRUC- 
TURAL  IRON  WORKERS. 
Sept.     20-30.       Secy.,     Harry    Jones,    American    Central    Lite 
I31dg.,    Indianapolis,    Ind. 

AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS. 
Sept.   21  and  22.     Secy.,  P.  M.  White,  Madison,  Wis. 

AMERICAN   SOCIETY   OP  REFRIGERATING    ENGINEERS. 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 

AMERICAN  MINE   SAFETY  ASSOCIATION. 

Sept.    23    and    24.      Secy.,    H.    M.    Wilson,    Bureau    of    Mines, 
Pittsburgh,    Penn. 

AMERICAN  ASSOCIATION  OP  REFRIGERATION. 

Sept.  23  and  24.     Secy.,  J.  F.  Nickerson,  431  South  Dearborn 
St.,   Chicago,   111. 

ILLINOIS  GAS  ASSOCIATION. 

Sept.   27.      Adjourned   meeting.      Secy.,   H.   H.    Clark,    72   West 
Adams    St.,    Chicago,    111. 

SAFETY   CONFERENCE. 
Sept.   27-30. 

INTERNATION.4L    GAS    CONGRESS. 

Sept.  27  to  Oct.   1.     Secv.,  George  C.  Ramsdell,   29  West   39th 
St.,  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.   27  to  Oct.    1.     Secv..  George  C.   Ramsdell,   29  West   39th 
St.,    New    York    City. 

AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION. 

Oct.    4-9.      Secy.,    E.    B.    Burritt,    S    West    40th    St.,    New    York 
City. 

AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS' 
ASSOCIATION. 
[  Oct.    4-9.      Secy.,    H.    G.    McConnaughy,    165    Broadway,    New 

York  City. 

AMEP.ICAN     ELECTRIC     RAILWAY     ENGINEERING     ASSO- 
CIATION. 
Oct.    4-9.      Secy.,   E.   B.    Burritt,    S   W'est    40th    St.,    New    York 
City. 

Connecticut  Society  of  Civil  Gn^ineers — The  summer  meet- 
ing will  be  held  on  Wednesday,  Aug.  11,  and  will  consist  of 
an  inspection  of  the  plant  of  the  New  Haven  Trap  Rock  Co. 
at  North  Branford,  Conn.,  and  an  old-fashioned  Connecticut 
clam  bake  at  1  p.m.,  the  latter  prepared  under  the  direction 
of  Capt.  Tom  Scott,  who  is  alleged  to  "know  how."  The  trip 
will    be    made    in    two    street    cars,    which    "svill    leave    Railroad 


Station,  New  Haven,  at  9:45  a.m.  The  trap  rock  at  North 
Branford  is  150  ft.  or  more  In  depth,  and  the  company  owns 
about  600  acres.  The  president  of  the  society  is  Charles  C. 
Elwell;    the    secretary    is   J.    Frederick    Jackson,    New    Haven. 

ICnidnecTM'  Society  of  AVextern  PennHylvanIn — About  150 
members  of  the  society  inspected  the  Magnolia  Cutoff  on 
the  Cumberland  division  of  the  Baltimore  &  Ohio  R.R.  on 
July  17  as  guests  of  the  railroad.  The  start  was  made  from 
Pittsburgh  at  9  a.m.,  arriving  liome  at  10  p.m. 

Auiericnii  Society  of  Civil  KnKineerH — The  47th  annual 
convention  of  the  American  Society  of  Civil  Engineers  opens 
in  San  Francisco,  Calif.,  at  10  a.m.  on  Thursday,  Sept.  16, 
with  welcoming  addresses  and  the  annual  address  of  the 
president,  Charles  D.  Marx.  The  business  meeting  will  be 
held  immediately  afterward.  The  afternoon  will  be  devoted 
to  visiting  the  Panama-Pacii.c  International  Exposition.  The 
informal  reception,  dinner  and  dance  will  be  held  at  Old 
Faithful  Inn,  Exposition  Grounds,  at  6:30  p.m.  Very  little 
business  is  scheduled  for  Sept.  17.  In  the  afternoon  there 
will  be  an  excursion  to  Del  Monte,  where  on  Sept.  IS  will  be 
held  a  golf  tournament,  with  dancing  in  the  evening.  Early 
on  Sept.  19  the  party  will  leave  for  Santa  Cruz,  thence  to 
Big  Tree  Basin,  going  to  San  Jose  for  dinner  and  returning 
to  San  Francisco  late  the  same  evening.  A  general  invitation 
is  extended  to  all  members  of  other  societies  and  to  other 
members  of  the  International  Engineering  Congress  to  partici- 
pate in  the  various  features  of  the  civil   engineers'  program. 

Internutioniil  li^ngrineerin^  Cong:re8H — All  meetings  of  the 
congress  will  be  held  at  the  Civic  Centre  Auditorium  in  San 
Francisco.  The  opening  session  will  be  at  10  a.m.  on  Monday. 
Sept.  -0,  at  which  there  will  be  general  addresses  of  welcome, 
with  responses,  and  an  address  by  Gen.  George  W.  Goethals, 
honorary  president  of  the  congress,  after  which  the  John 
Fritz  medal  will  be  presented  to  Dr.  James  Douglas.  A  gen- 
eral session  in  the  afternoon  will  be  devoted  to  the  Panama 
Canal.  During  the  remainder  of  the  week  sectional  meetings 
will  be  held  morning  and  afternoon,  ending  with  a  brief 
closing  meeting  on  Saturday,  at  11:30  a.m.  No  meetings  of 
the  congress  will  be  held  in  the  evenings;  but  on  the  evening 
of  the  opening  day  there  will  be  a  general  reception  and 
ball  and  on  the  evening  of  Sept.  24  a  subscription  dinner  will 
be  given. 


Water-Meter  Coupling  Volte 

A  yoke  for  the  convenient  setting  of  water  meters  has 
been  devised  by  the  H.  W.  Clark  Co.,  of  Mattoon,  111.,  and  is 
shown  in  the  accompanying  sketch.  A  cast-iron  ring  is 
fitted  with  brass  water  connections  and  a  screw  clamp  for 
the  meter.  To  install  the 
yoke  it  is  necessary  to  cut 
the  service  pipe  only  once. 
The  cut  ends  are  bent  apart 
and  threaded,  and  elbows 
and  risers  are  screwed  on. 
The  ring  section  is  screwed 
on  to  one  riser  and  the  brass- 
slide  section  to  the  other. 
No  unions  or  right-and-left 
fittings  are  required.  For 
basements  the  yoke  is  fur- 
nished with  one  piece  tapped 
on    top    for    the    house    pipe. 

Bottom-Dumu     Motor    Truck 

A  unique  bottom-dump 
motor  truck  particularly  de- 
signed for  contractors  has 
been  developed  by  the  Wat- 
son Wagon  Co..  of  Canastota. 
N.  Y.  One  of  these  trucks 
is  shown  in  the  accompany- 
ing illustration.  The  bottom- 
dump  feature  is  made  possible  by  the  use  of  a  front  drive. 
This  also  permits  the  use  of  steel  tires  on  the  rear  wheels 
and  the  distribution  of  load  equally  between  front  and  rear — 
features  which  are  reported  to  appeal  to  contractors  from 
their  experience  with  damp  wagons.  The  body  (5  tons  or  100 
cu.ft.  capacity)  is  made  of  birch  plank  reinforced  with  3V2X7- 
in.  steel  angles  and  is  lined  with  steel  plates  (steel  and 
asbestos  for  asphalt  carriers).  The  rear  wheels  are  set  back 
of  the  body  and  have   5-in.  steel  tires  and   roller   bearings.      A 
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service  brake  acts  on  all  four  wheels  and  an  emergency  brake 
on  the  rear  ones.  The  winding  ot  the  dumping  bottom  is  the 
same  as  in  all  Watson  wagons. 

The  drive  is  of  the  Latil  (French)  type  developed  in 
America  by  the  Walter  Motor  Truck  Co.,  of  New  York  City. 
The  engine  and  transmission  form  a  single  group  mounted  on 
a  three-point  suspension  over  the  front  axle.  The  speed- 
change  and  differential  gears  are  in  a  casing  bolted  to  the 
rear  of  the  crank  case.  Above  and  parallel  with  the  main 
shaft  is  a  secondary  shaft  driving  the  differential  gear.  Four 
forward  speeds  and  a  reverse  are  possible.  Gear-shifting 
levers  are   on   top   of  the   transmission   case   in   the    center   of 


purchase  is  secured  by  sheaves  on  the  top  and  bottom  heads 
and  a  six-part  line  going  to  a  drum  which  is  driven  by  the 
motor  through  a  silent  chain,  reduction  gear  and  slip  clutch. 
The  clutch  is  provided  to  operate  in  case  the  operator  fails 
to    .shut    off   current    as    soon    as    the    bucket    has    closed.      The 


BOTTOM    DUMP    CAR 

the  cab.  The  drive  from  the  differential  to  the  front  wheels 
is  through  two  inclosed  cardan  shafts  with  universal  joints. 
The  gears  and  pinions  driving  the  wheels  are  inclosed  in  a 
housing,  which  carries  a  stub  axle  and  arm  for  the  steering 
rod.     The  truck  sells  for  $4000. 

Post  Support  for  Metal  Lath 

A  new  support  for  metal  lath,  designed  to  eliminate  the 
troubles  encountered  with  wood  furring  strips,  and  having 
depressions  in  the  lath  sheet  to  accomplish  the  same  purpose, 
ha-  been  devised  by  the  Wagner-Behm  Co..  20  East  Jackson 
Boulevard,  Chicago.  This  device,  called  the  "Furr-Easy  Post." 
is  shown  in  the  accompanying  views.  It  consists  of  steel 
tubes,  of   various    lengths,    left    open    on    their   sides   and   back 


POST   SUPPORT    FOR   METAL   LATH 

for  the  entrance  of  protecting  plaster,  and  provided  with  a 
clinching  lip.  In  use.  a  post  is  slipped  through  the  lathing, 
the  lip  is  turned  down  over  one  strand  and  a  nail  of  any- 
desired  length  is  driven  through  lip  and  tube.  A  26-gage  lath 
sheet  can  be  made  stiff  and  rigid  with  12  posts  per  square 
yard.  . 

This  fastening  is  also  intended  for  use  in  spacing  mesn 
reinforcement  and  light  rods  in  concrete  floor-slabs,  m  fast- 
ening  wire    screens    and    guards,    etc. 

tirali  Bucket  with    an   Electric  Motor 

A  grab  bucket  operated  by  an  electric  motor  mounted  on 
the  top  head  is  now  being  made  by  the  Mead-Morrison  Man- 
ufacturing Co..  of  East  Boston,  Mass.  It  is  intended  par- 
ticularly  for   use   with   electric   traveling  cranes.      The   closing 


MOTOR-OPERATED  GRAB  BUCKET 

motor  has  a  removable  top  cover.  Power  is  furnished  through 
a  flexible  cable  running  to  a  controller  in  the  crane  cab;  a 
simple  plug  connection  is  used  at  the  bucket.  Ordinarily,  no 
provision  for  reeling  in  the  .slack  of  the  cable  is  needed,  but 
that  can  be  provided  where  desired.  These  buckets  are  made 
regularly  in  l^A-  and  3-yd.  sizes,  weighing  4500  and  8900  lb. 
respectively. 

Eximnsion  .\nohor  Bolts 

A  system  of  bolt  and  stud  anchorage,  to  be  designated  as 
the  "Cinch"  type,  has  been  developed  by  the  National  Lead 
Co.,  ot  New  York  City.  The  expansion  unit  consists  of  a 
malleable-iron  conical  male  wedge  and  a  lead-composition 
female  ring.  The  latter  is  expanded  by  driving  it  over  the 
former  until  it  engages  the  sides  of  the  wall  hole,  as  seen 
from  the  accompanying  sketches.  Three  kinds  of  anchors 
are  now  made  up — (1)  expansion  bolts,  (2)  bolt  anchors  and 
(3)  stud  anchors.  The  first  consists  of  two  or  more  expansion 
units,  the  leading  one  being  threaded  and  every  pair  reversed 
so  that  the  soft  leads  come  together.  The  bolt  anchor  con- 
sists of  plain  units  slipped  on  a  machine  bolt  in  regular  order 
(alternate  irons  and  leads).  The  stud  anchor  is  like  the  bolt 
anchor,  except  that  the  first  iron  is  threaded. 

The  expansion  bolt  is  fastened  in  place  the  same  as  any 
other   design — by   turning   the   bolt   head.     The   other   anchors 
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are  fastened  in  place  by  hammer  and  tube.  The  expansion 
bolts  and  plain  anchors  are  furnished  in  all  commercial  sizes 
and  lengths  from  ftx%  in.  ($8.70  per  hundred)  to  iy,x20  in. 
($2S5  per  hundred).  The  stud  anchors  are  sold  in  sizes  from 
ftxl  in    ($11   per  hundred)    to  lUxlO  in.    ($2fi0  per  hundred). 


Bi^en^ps 


AUGUST   1.',   I';i5 


Coinicreilirm  PMimft  for  IL^tj 


The  new  building  of  the  iliilluud  W'arriiuusc  &  Trans- 
fer Co.,  at  Western  Ave.  and  15th  St.,  Chicago,  is  of  rein- 
forced-concrete  construction,  except  for  a  three-track 
steel  trestle  which  enters  at  a  level  4  ft.  below  the  second 
floor  and  forms  a  connection  with  the  Chicago  Junc- 
tion Ry. 

The  building  is  apiiroxiniately  I()5x2()0  I't.  in  |ilaii.  wit!i 
four  stories  and  basement,  the  stories  being  11  td  It  ft. 
high.  Typical  floor  bays  are  18  ft.  6  in.  by  IS  It.  S  in., 
of  sii'derless  floor  const ruetiun  on  the  Leonard  four-wav 
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the  fourth  side,  dii'tated  the  design  of  a  concrete-handling 
plant  based  on  the  use  of  the  .steel  trestle.  This  trestle 
was  erected  as  early  as  possible  to  constitute  a  jmrt  of  the 
construction  plant  used  for  all  work  except  the  footings 
of  the  building. 

The  general  layout  of  the  ))lant  is  shown  in  Fig.  2. 
Sand,  gravel  and  stone  are  discharged  from  bottom-dump 
cars  into  storage  piles  below  the  trestle,  and  on  top  of  a 
tunnel  with  A-shaped  sloping  roof;  the  sand  and  stone 
or  gravel  are  separated  by  a  plank  ijulkhead  at  tlie  jx'ak 


PIG.  1.     CONSTRUCTION  OF  THE  NEW  BUILDING   FOR  THP:  MIDIj.\.\'D  WAIIKH' ifSK  &   TRANST-^ER   CO.,  AT  CHICAGO 
This   view    shows   work    on    the    second    floor    of    the    four-story    structure.      Supply    cars    are    run    in    on    the    permanent 
three-track    steel    trestle    which   extends   into    the    building.     The  storage  piles  are  beneath  this,  and  a  cable-operated   skip 
serves  the  two  mixers  in   the  elevator   towers 


reinforcement  system,  supjiorted  on  round  columns  which 
are  reinforced  both  spirally  and  with  vertical  bars.  The 
slab  thickness  ranges  from  7I/2  to  13  in.,  according  to  the 
floor  loads,  which  are  as  follows:  400  lb.  per  sq.ft.  for  the 
first  floor,  350  lb.  for  the  second  (with  tracks),  300  lb. 
for  the  third  and  250  lb.  for  the  fourth. 

The  building  and  its  permanent  steel  trestle  are  sup- 
ported on  spread  footings,  the  unit  soil  loading  being 
such  that  adjacent  trestle  footings  come  within  a  few 
inches  of  one  another.  The  large  ground  area  of  the 
building,  and  the  impossibility  of  occupying  any  con- 
siderable portion  of  the  streets  which  bound  three  sides 
of  the  building,  or  the  railway  right-of-way  which  bounds 


of  the  tunnel  roof.  Holes  in  the  side  of  the  tunnel,  cim- 
trolied  by  gates,  admit  stone  and  gravel  into  measuring 
hoppers  at  four  points.  The  measuring  hojjpers  have 
sloping  bottoms  and  on  the  release  of  a  swinging  gate 
the  measured  charge  is  dumped  into  a  Ransome  1-yd. 
skip  car  running  on  light  rails.  On  a  signal  from  a  man 
in  the  tunnel  the  skip  is  pulled  up  an  incline  and  auto- 
matically dum])ed  into  a  %-yd.  .Marsh-Capron  motor- 
driven  mi.xer,  which  (lischar<rcs  the  mixed  batch  of  con- 
crete into  a  1-yd.  Lakcnvood  elevator  bucket.  The  chute 
hoppers  are  then  located  at  such  elevations  on  the  tower 
as  to  permit  the  (;huting  of  the  concrete  to  any  place  on 
tlu'  floor. 
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Both  the  skip  ear  ami  the  eoucrete  elevator  hiu-ket  are 
handled  by  a  52-hp.  motor-driven  double-drum  Thomas 
hoist.  A  mixer  is  located  at  each  end  of  the  tunnel 
directly  in  line  with  the  track  for  skip  cars.  This  track 
is  continuous  from  mi.ver  to  mixer  and  is  laid  level  under 
the  storage  piles  for  a  short  distance  midway  between  the 
two  mixers.  This  permits  the  skip  car  from  either  mixer 
to  run  down  its  incline  by  gravity  and  stop  in  the  tunnel 
under  any  one  of  the  four  measuring  hoppers.  These 
hoppers  are  13  ft.  ai)art,  and  when  the  storage  above  one 
hopper  has  been  drawn  down  so  low  that  it  will  not  flow 
freely  into  that  hopi)er,  the  skip  is  loaded  from  the  next 
hopper  while  the  exhausted  storage  is  renewed  from  the 
next  carload  of  material  on  the  trestle  above. 

About  4.30  yd.  of  stone  or  gravel  and  350  yd.  of  sand  are 
available  in  live  storage — that  is  to  say,  storage  that  will 
run  freely  into  the  measuring  hoppers.  Below  this  is 
sand  and  stone  in  dead  storage  which  can  be  fed  to  the 
measuring  hoppers  by  hand  shovels.  This  dead  storage 
pile  serves  the  double  purpose  of  eliminating  the  cost  of 


Tiie  method  of  handling  the  concrete  after  it  leaves  the 
elevator  bucket  is  determined  by  conditions  which  will 
undergo  change  after  the  building  reaches  the  third-floor 
level.  The  towers  are  located  between  the  two  tracks  of 
the  trestle ;  and  as  cars  are  continuously  passing  on  the 
trestle,  chutes  are  used  to  carry  the  concrete  above  the  cars 
from  the  towers  to  hoppers  located  as  required  on  each 
floor.  For  the  third  and  fourth  floors  and  the  roof  the 
chutes  will  be  discontinued,  as  these  slabs  extend  continu- 
ously over  the  trestle  area.  Figs.  1  and  3  show  the  plant 
and  the  work  in  progress. 

The  plant  was  designed  to  meet  a  schedule  calling  for 
the  placing  of  all  super.structure  concrete  between  Mar.  18 
and  June  4.  This  was  on  the  basis  of  11  weeks  for  17,300 
cu.yd.  of  concrete,  or  an  average  of  1570  cu.yd.  of  con- 
crete per  week.  On  Apr.  15  a  general  strike  of  Chicago 
carjjenters  partly  stopped  work  on  the  Job,  which  at  that 
time  was  one  week  ahead  of  the  above  schedule.  General 
labor  troubles  came  about  May  1,  completely  stopping  the 
job.     The  first-  and  second-floor  slabs  had  been  poured 
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a  timber  structure  sufficient  for  the  purpose  of  live  stor- 
age, and  also  affords  an  emergency  supply  in  case  of  delay 
in  delivery  of  materials.  The  live  storage  would  ordi- 
narily be  considered  insufficient,  but  this  has  been  entirely 
offset  by  the  exceptionally  good  car  service  due  to  the  rail- 
way connections.  It  has  been  found  possible  so  to  ar- 
range the  arrival  of  stock  that  no  shoveling  has  been  neces- 
sary. The  only  labor  required  to  deliver  stone  and  sand 
to  each  mixer  comprises  two  men  inside  the  tunnel  admit- 
ting sand  and  stone  to  the  measuring  hoppers  and  then 
into  the  skip  car,  and  half  the  time  of  the  engineman  who 
operates  both  the  skip  and  the  concrete  bucket. 

Cement  is  unloaded  directly  from  the  car  to  the  mixer 
platform  1)y  the  use  of  a  chute  as  shown  in  Fig  4.  A 
reserve  stock  is  carried  in  cement  storage  sheds  under  the 
trestle  in  the  location  shown  in  Fisr.  3. 


FIG.   2.    CONCRETING  PLANT   FOR  WAREHOUSE  OF  MID- 
LAND   WAREHOUSE    &    TRANSFER    CO.,    CHICAGO 


and  a  sufficient  amount  of  brickwork,  window  and  parti- 
tion work  done  to  permit  occupancy  of  most  of  the  base- 
ment and  first  floor  for  warehouse  purposes. 

The  actual  production  of  concrete  in  the  superstructure 
at  the  time  of  stopping  work  had  been  1800  cu.yd.  per 
week,  or  370  cu.yd.  more  than  required  to  meet  the  sched^ 
ule.  The  first  tier  of  columns  and  the  first-floor  slab 
(3200  cu.yd.)  were  completed  between  Mar.  19  and  Apr. 
2.  The  second  tier  of  colunms  and  the  second  floor  slab 
(3100  cu.yd.)  were  completed  between  Apr.  6  and  14, 
six  working  days,  which  makes  the  average  production  of 
concrete  for  the  second-floor  slab  450  cu.yd.  per  day  from 
two  %-yd.  mixers.  The  largest  single  day's  run  from 
the  two  mixers  was  550  cu.yd.  and  the  largest  day's  run 
from  one  machine  was  308  cu.yd.  These  were  all  8-hr. 
days. 

The  labor  required  for  each  mixer  to  deliver  concrete 
into  the  hoist  bucket  ready  for  hoisting  is  as  follows :  Two 
men  at  the  measuring  hoppers  in  the  timnel,  1  man 
unloading  cement  from  car  to  mixer  platform,  1  man 
placing  cement  in  mixer,  1  man  operating  mixer ;  half 
of  hoisting  engineman's  time  operating  skip  car;  occa- 
sional services  of  train  crew  dumping  stock  off  cars  into 
storage.  This  force  actually  turned  out  concrete  at  the 
rate  of  60  batches  per  hour  for  periods  of  several  hours' 
duration. 
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I'l.;.    ,;,      MiMlciLi  OP   Sl'lTOHTlXG   THK   (_-o.\ORETING 
CHUTES  FROM  THE  ELEVATOR  TdWER 

The  reiul'on-iiig  steel  was  funiisheJ  by  the  Concrete 
Steel  Products  Co.  in  connection  with  plans  for  the 
Leonard  system  of  flat-slab  construction.  The  steel 
received  on  the  job  was  already  fabricated  as  far  as  pos- 
sible; that  is,  heavy  bars  were  bent  ready  for  placing,  and 
the  column  spirals  were  delivered  made  up  but  collapsed 
to  reduce  bulk  in  shipment.  Therefore  no  elaborate 
bending  plant  was  necessary,  and  as  a  very  small  range  of 


I 


FIG.  4.     DETAILS  OP  CONCRETE  MIXER  SHOWING 
CEMENT  SUPPLY 


liar  sizes  was  emiiloycd,  no  great  storage  space  was  needed. 
The  bars  for  the  four-way  slabs  were  placed  in  long 
lengths,  wired  togetiier  at  the  intersections  over  the  col- 
umn heads.  The  network  of  wires  at  the  column  heads 
wiis  sudieiently  open  to  oll'er  no  jiarticular  obstruction  to 
'.be  placing  and  tamping  of  concrete. 

The  methods  used  in  form  construction  follow  closely 
ibe  accepted  practice  for  flat-slab  jobs.  Metal  column 
I'oi-nis  of  the  Johnson  system  are  erected  inside  of  a  four- 
piist  framework  which  supports  the  rectangular  column 
head,  which  in  turn  carries  the  flared  top  section  of  the 
inei;il  inlumn  fdrni.  The  supporting  framework  for  flat- 
slab  forms  is  carried  by  the  four-post  strdctures  around 
the  columns.  The  center  of  each  panel  is  supported  by 
shores  rendered  adjustaijle  by  the  usual  double  wedges. 

Special  construciion  will  be  necessary  to  carry  the 
third  floor  over  the  72-ft.  space  occupied  by  the  trestle. 
Two  lines  of  columns  divide  this  space  into  24-ft.  spans, 
but  the  necessity  of  maintaining  ear  operation  on  the  tres- 
tle while  this  floor  is  being  constructed  makes  it  impos- 
sible to  use  any  shores  between  columns,  and  the  false- 
work ai'ound  the  columns  must  be  kept  within  the  limits 
of  ear  elearani'es. 

A  small  carpenter  shop  fltted  with  cutoff  saw,  rip  and 
crosscut  table  saws  furnished  all  the  .special  ecjuipment 
needed  for  the  formwork  involved.  The  abnormal  speed 
requirements  were  met  without  difficulty  by  providing 
20%  more  lumber  than  would  otherwise  have  been  re- 
quired, by  a  thorough  system  of  routing  the  forms  and 
by  designing  them  so  as  to  involve  the  minimum  of  alter- 
ations. 

The  building  was  designed  for  the  Midland  Warehouse 
&  Transfer  Co.  by  S.  Scott  Joy,  architect,  of  Chicago. 
It  is  l)eing  constructed  by  the  Stone  &  Webster  Engineer- 
ing Corporation,  of  Boston  and  Chicago. 


A  Xovel  System  of  Canal  To-»vinfi:  has  been  operated  experi- 
mentally on  the  Dortmund-Ems  Canal  in  Germany  and  is 
described  in  a  report  to  the  Department  of  Commerce  by 
United  States  Consul  George  Eager,  at  Barmen,  Germany.  In 
this  system  a  line  of  40-lb.  steel  rails  is  laid  along  the  bottom 
of  the  canal  and  anchored  against  longitudinal  motion  by 
rigid  lateral  bars  spaced  about  175  ft.  apart.  These  bars 
are  hinged  at  their  anchorages,  thus  permitting  the  rail  to 
be  raised  from  the  bottom  and  even  brought  to  the  surface 
of  the  water  if  required.  The  tugboat  has  a  pair  of  vertical 
shafts  carrying  grooved  wheels  which  grip  the  rail.  The 
wheels  are  rotated  by  the  application  of  power  and  thus 
propel  the  boat  forward.  The  tug  is  provided  with  means  to 
grip  or  release  the  rail  as  desired,  and  also  with  a  propeller 
for  movement  in  harbors,  rivers,  etc.  In  order  to  provide 
for  traffic  in  both  directions,  a  double  line  of  rails  is  laid 
along  the  canal.  This  necessitates  the  tugs  being  of  suffi- 
ciently narrow  beam  to  allow  them  to  jjass  without  dropping 
the  rail. 

A  System  of  ForeMhore  Structures  to  prevent  erosion  was 
completed  in  July  on  the  south  shore  of  Limon  Bay  at  the 
Atlantic  entrance  to  the  Panama  Canal.  Three  permanent 
shore  dikes  were  erected  with  the  center  one  about  a  quarter 
of  a  mile  west  of  the  center  line  of  the  Canal.  The  system  in- 
cludes 25  timber  groins,  which  will  supplement  the  dikes  in 
pi'ev^nting  shore  erosion  and  consequent  heavy  silting  in  the 
Canal  channel.  The  three  dikes,  according  to  the  "Canal 
Record,"  are  spaced  500  ft.  apart  c  to  c.  and  are  parallel  to 
the  axis  of  the  Canal.  They  extend  north  and  south,  lying 
practically  at  right  angles  to  the  original  shore  line.  The 
longest  is  700  ft.,  the  center  dike  is  400  ft.  long,  and  the  third 
200  ft.  Each  is  about  8  ft.  wide  at  the  top,  the  sides  sloping 
1  on  1.  The  rock  used  in  their  construction  was  obtained 
from  Gaillard  Cut.  The  groins  are  heavy  timber  fences  built 
at  right  angles  to  the  shore  line.  Each  extends  about  a  foot 
above  high  water  and  down  the  slope  of  the  beach  from  high- 
water  mark  to  low-water.  Their  average  length  is  100  ft., 
and   they  are  spaced   400   ft.   apart. 
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Diagrams  hir  the  deleniiiiiatioii  ol'  the  econoiuie  value 
of  ties  have  heeu  prepared  for  the  use  of  the  engineers 
and  the  tie  department  of  the  Canadian  Pacific  Ey., 
under  the  direction  of  J.  G.  Sullivan,  Chief  Engineer 
(Western  Lines),  Winnipeg,  Canada.  There  are  three 
diagrams,  and  one  of  these  is  given  herewith.  They  are 
based  on  a  formula  given  by  the  Tie  Committee  of  the 
American  Railway  Engineering  Association  in  the  1915 
"Proceedings"  (except  that  as  there  printed  it  includes 
a  typographical  error).  The  formula  is  as  follows: 
OR  (1  +  R)^  _      0(1  +  R)^ 


I  +  A 


I  +  A  = 


(1  +  7?)-v  —  1        (1  +  j?)^  —  1 
R 


Amount  of  C  after  iV  years 


Amount  of  $1  anmtHy  fur  X  years 

C  =  Final  cost  of  tie  in  place ; 
R  =  Eate  of  interest ; 
I  =  Interest  =  C  E ; 
N  =  Life  of  ties  in  years ; 

.1  ^  Annual  contribution  to  sinking  fund,  which  at 
compound  interest  will  provide  for  renewal 
at  end  of  life  of  tie. 
Kxaniple:  C  =  $1.40.    N  =  20  years.    R  =  5%.. 
From  table  (1  +  R)^'  =    2.053.'! .  .  %  =  0.4237800 

(1  +  R)^'  —  1 


From  table - 


R 


.O(;00.  .  tog=  1.5103817 


0 


2.9044043 
:  11.40  .  .  .  %  =  0.1401280 


%=  1.0505.323 

.1  +  /  =  $0.11234. 

The  three  diagrams  show  the  value  of  /  ]ilus  .4,  from 
which  the  annual  cost  per  tie  can  be  taken  for  ties  costing 
from  40c.  to  $1.50  and  varying  in  life  from  2  to  25  years. 
Mr.  Sullivan  states  that  they  could  be  made  much  easier 
if  they  only  showed  the  value  of  A — that  is,  the  amount 
required  to  be  subscribed  annually  to  form  a  sinking  fund 
which  would  purchase  a  tie.  To  this  would  be  added 
direct  the  interest  on  the  first  cost  of  the  tie.  This  would 
have  a  slight  advantage  over  the  present  form  in  a  case 
where  the  cost  of  the  present  tie  will  differ  from  the  esti- 
mated cost  of  the  new  tie. 


The  same  result,  however,  can  be  obtained  by  taking 
from  the  diagram  the  annual  cost,  using  the  estimated 
value  of  the  new  tie,  and  deducting  from  this  the  interest 
per  annum  at  the  given  rate  on  this  difference.  For  exam- 
ple, if  it  is  estimated  that  it  will  cost  SOc.  to  renew  a  tie 


E     4     6     8     10     K     14    15     Id    20    K    Z4 
Life  of  Tie  in  Years 

COST   PER   TIE    PER   YEAR 

For   ties   varying   in   total   cost   and   in    length    of   life;    money 

figured  at  5%  interest 

which  cost  in  place  75c.  and  will  last  8  years,  money  fig- 
ured at  5%,  take  from  the  diagram  the  annual  cost  of 
an  SOc.  tie  lasting  8  years,  which  is  12.4:c.,  and  deduct 
from  this  the  interest  at  5%  on  the  difference  in  the  actual 
cost  and  the  estimated  cost  of  the  renewal,  5c.,  which  is 
0.25c.  This  makes  the  annual  cost  12.15c.  instead  of 
12.4c. 

AVith  the  diagrams  are  three  tables  giving  the  annual 
cost  of  ties  lasting  various  lengths  of  time  and  costing 
(in  place)  various  sums.  These  are'  figured  for  money  at 
4,  5  and  6%.    One  of  the  tables  is  given  herewith. 


TABLE  OF  ANNU.\L  COST  OF  TIES  LASTING  VARIOUS  LENGTHS  OF  TIME 

COSTING  IN 

PLACE 

VARIOUS 

SUMS,  MONEY  FIGURED 

AT  5% 

INTEREST 

CANADIAN  PACIFIC  RY 

Life  in 

Cost  in 

Place 

Years 

SO.  40 

$0.50 

$0.60 

$0.70 

$0.80 

$0.90 

$1.00 

$1.10 

$1.20 

$1.30               $1.40 

$1.50 

1 

0  420 

0.525 

0.630 

2 

.215 

.269 

.322 

0,376 

0.430 

0.4S4 

0,538 

3 

.147 

.1C4 

.221 

.257 

.294 

.331 

.368 

0.405 

0.442 

4 

.113 

.  Ill 

.169 

.198 

.226 

.254 

.282 

.310 

.338 

0.367               0 

396 

0.423 

5 

.092 

.115 

.139 

.162 

.185 

.20S 

.230 

.254 

.278 

.301 

324 

.345 

6 

.098 

.118 

.138 

.157 

.177 

.196 

.216 

.236 

.256 

276 

.294 

.0S6 

.104 

.121 

.138 

.155 

.172 

.190 

.208 

.225 

242 

.258 

8 

.078 

.093 

.109 

.124 

.139 

.156 

.171 

.186 

.202 

218 

234 

9 

.0C4 

.098 

.112 

.126 

.141 

.155 

.168 

.182 

196 

.210 

.077 

.091 

.104 

.117 

.129 

.142 

.154 

.168 

182 

.195 

11 

.0S4 

.096 

.108 

.120 

.132 

144 

.156 

168 

.ISO 

12 

.079 

090 

.102 

.113 

-124 

136 

.147 

158 

.169 

13 

.085 

.096 

.107 

.117 

12S 

.  138 

149 

.100 

14 

.090 

.101 

111 

.121 

.131 

141 

.151 

.0S7 

.090 

.106 

116 

.125 

135 

.144 

IR 

.083 

092 

101 

,111 

.120 

129 

.138 

0S9 

.098 

.107 

.115 

124 

133 

18 

OSG 

.094 

.103 

.111 

120 

,129 

19 

0S3 

,091 

039 

.108 

116 

,124 

20 

(I^M 

088 

.090 

.105 

112 

120 

21 

(I7:> 

086 

.094 

.101 

109 

,117 

22 

084 

.091 

.099 

106 

114 

23 

0S2 

.089 

.090 

104 

111 

OSO 

.087 

.094 

102 

109 

2o 

,078 

.085 

092 

10t> 

lor 
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siirad  Mefteriini^  Station 
Kv  Alan  A.  Wood* 

The  sewage  from  Washington  Park,  a  small  outlying 
residential  section  of  the  City  of  Providence,  Hows  by 
gravity  to  a  point  about  100  ft.  distant  from  the 
Providence  River.  From  here  it  is  lifted  against  a  head 
of  30  ft.  into  the  settling  basins  of  the  precipitation  plant 
at  Field's  Point,  several  hundred  yards  away.  The  sewage 
is  free  from  factory  wastes.  The  pumping  station  is 
shown  in  the  accompanying  figures. 

The  pumping  sy.stem  is  entirely  in  duplicate.  A  12-in. 
cast-iron  main  discharges  into  the  pump  suction  well. 
From  here  a  Y-connection  communicates  with  two 
rectangidar  storage  chambers.  Each  storage  chamber  has 
a  capacity  of  about  30,000  gal. ;  under  normal  conditions 
each  basin  has  sufficient  capacity  to  furnish  storage  for 
the  total  flow  for  a  period  of  Si  hr.  The  normal  dry- 
weather  rate  of  flow  is  about  23,000  gal.  per  24  hr.;  a 
combined  sewerage  system  is  in  use,  so  that  this  amount 
is  frequently  augmented  by  storm  water.  Before  reach- 
ing the  pumps  the  sewage  passes  through  bar  screens 
(bars  at  1-in.  intervals). 

Each  chamber  serves  as  the  suction  well  of  a  12-in. 
vertical  electrically  driven  pump  with  a  normal  rating  of 
800  gal.  per  min.  Each  pump  is  driven  by  a  10-hp. 
alternating-current  motor  mounted  on  the  same  shaft. 
The  pumps  are  located  below  the  motors  in  the  basement, 
and  are  so  placed  as  to  operate  under  a  maximum  head 
of  6  ft.  on  the  suction. 

In  order  to  minimize  labor  cost  it  was  desired  to  have 
a  plant  as  nearly  automatic  in  operation  as  possible.  The 
small  volume  handled  makes  it  impracticable  to  run  the 
pumps  continuously.    Therefore,  each  motor  is  equipped 


The  apjiaratus  is  housed  in  a  neat  stucco  building.  In 
the  first  winter  some  trouble  was  experienced  from  freez- 
ing, although  an  attempt  was  made  to  heat  the  building 
l)y  electric  current.  This  proved  expensive  as  well  as 
unsatisfactory,  so  that  a  simple  hot-water  heating  system 
was  installed  in  its  i)lace  and  the  heating  problem  appar- 
ently has  been  solved. 

In  order  to  obtain  accurate  knowledge  of  the  amount 
of  .sewage  from  this  district  and  to  check  the  operation 


FIG.    1.    WASHINGTON  PARK  SEWAGE-PUMPING 
STATION,  PROVIDENCE,  R.  I. 

of  the  pumps,  a  12-iu.  venturi  sewage  meter  was  installed. 
The  venturi  tube  is  placed  in  the  common  discharge  line 
from  the  two  pumps  and  is  of  sufficient  capacity  to  take 


PLANS    AND    ELEVATIONS,    WA.'?HINGTON    I'ARK    PUMPING    STATION 


with  a  starting  switch  operated  from  a  float  in  the  pump- 
suction  basin,  automatically  starting  or  stopping  the 
motors  when  the  suction  level  reaches  a  predetermined 
minimum  or  maximum.  This  arrangement  has  operated 
very  satisfactorily  for  the  year  and  a  half  in  which  the 
plant  has  been  running. 

An  independent  switch  on  the  ground  floor  of  the 
building  controls  the  starting  and  stopping  of  tlie  motors, 
regardless  of  the  position  of  the  float  switch. 

•16  Glendale  Ave.,  Providence,  R.  I. 


the  discharge  from  one  pump  or  from  both.  The  tube 
is  e.specially  designed  for  this  service,  being  equipped 
with  cleaning  devices  for  preventing  the  solids  from  clog- 
ging the  vent  holes  and  pressure  chambers.  These  have 
been  cleaned  once  since  the  plant  was  installed;  early  in 
June  of  this  year  about  a  pint  of  sludge  was  removed  from 
the  inlet  and  throat  pressure  chambers.  The  small 
amount  of  accumulation  seems  to  indicate  a  tendency 
for  solids  to  pass  through  the  meter  tul)e  and  not  to  adhere 
to  the  interior  or  pass  into  the  vent  holes. 
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PUMP  MOTOR,  VENTURI  RECORDER 
AND  CONTROL  BOARD 


AVith  the  veiituri  tu!)e  is  einjiloycil  the  register-iiulicator- 
recordcr  sho\vii  in  Fig.  3.  Tlii.s  registers  the  quantity  of 
sewage  being  pumped,  indicates  the  rate,  and  also  furnishes 
a  record  chart  which  reveals  constantly  the  condition  of 
the  pump.  The  lower  of  the  three  dials  is  double-gradu- 
ated, the  outer  circle  indicating,  in  black  characters,  the 
rate  in  gallons  per  minute  and  the  inner  circle  showing 
at  the  same  time,  in  red  characters,  the  rate  of  flow  in 
gallons  per  24  hr. 

The  utility  of  these  charts  has  been  repeatedly  demon- 
strated. For  instance,  on  Sept.  13  the  west  pump  reached 
a  maximum  of  930,000  gal.  per  24  hr.  and  maintained 
while  in  operation  an  average  rate  of  pumpage  of  750,000 
gal.  per  24  hr.,  compared  with  a  rated  capacity  of  1,150,- 
000  gal.  On  that  day  the  pump  casing  was  removed  and 
the  pump  cleaned.  On  Sept.  13  the  west  pump  moment- 
arily reached  a  maximum  rate  of  1,325,000  gal.  per  24 
hr.  and  maintained  while  in  operation  an  average  rate 
of  1,200,000  gal.  per  24  hr.  Cleaning  thus  increased  the 
rate  of  discbarge  by  42.5%  and  resulted  in  a  51.5%  saving 
in  current  due  to  the  increased  efficiency  of  the  puni.p.  On 
Sept.  12  the  pumps  were  running  about  %  li^"-  '>  this  time 
was  reduced  20%  on  Sept.  13. 

The  total  labor  charge  again.st  the  plant,  including 
cleaning  of  building  and  caring  for  heater,  taking  ob- 
servations, etc.,  is  the  time  of  one  man  for  4  hr.  per  day. 

The  writer  is  indebted  to  the  courte.sy  of  Frederick  0. 
Clapp,  Assistant  Engineer,  for  assistance  in  rendering  the 
material  for  this  article  available.  The  plant  was  designed 
under  the  direction  of  Otis  F.  Clapp,  then  City  Engineer. 


Anphalt  nnil  Pt-t roleiini  in  thp  Philippint-s — The  division  of 
mines  of  llie  I'iiilipijinu  l^ureau  of  Science  has  recently  ex- 
amined the  deposits  of  .asphalt  in  Leyte,  which  were  reported 
a  little  more  than  a  year  ago.  The  principal  result  of  this 
examination  was  the  discovery  of  a  large  deposit  of  rock  as- 
phalt near  the  town  of  Villaba  and  at  a  point  very  much 
nearer  to  the  coast  than  was  the  original  discovery. 


By  Kenneth  A.  Heron* 


Thi'  Diillas  and  Warner  reservoirs  of  the  llodesto 
! '■ligation  District  ai'o  formed  by  a  series  of  low  earth 
iiiiiiis.  When  full  the  reservoirs  will  have  a  combined 
capacity  of  28,000  acre-feet,  will  submerge  about  2400 
ancs.  and  have  an  average  water  depth  of  a  little  less 
than  12  ft.  Although  constructed  four  or  five  years  ago, 
il!(>  reservoirs  liad  been  u.sed  but  little  before  the  season 
of  1914. 

AVlicii  partly  full  or  when  water  was  passing  through 
ilie  reservoirs,  the  loss  in  seepage  was  quite  noticeable. 
To  determine  just  what  portion  of  the  reservoir  water 
was  lost  in  this  manner,  observations  were  made  by  the 
writer  in  1914. 

Ten  borings  100  ft.  apart  were  made.  Although  these 
did  not  reach  across  the  reservoir,  it  is  believed  that 
tliey  disclosed  the  material  under  the  reservoir  bed.  All 
t!ie  holes  showed  a  layer  of  hardpan  (not  very  firmly 
cemented  sand  and  gravel)  from  2  to  8  ft.  thick,  covered 
and  underlaid  with  sand,  silt  and  adobe  for  an  average 
tliickncss  of  about  12  ft.  Under  this  was  found  a  stratum 
of  sand  from  10  to  40  ft.  thick.  This  in  turn  was  under- 
laid with  a  gravel  and  clay  conglomerate  to  an  unknown 
depth.  The  hardpan  stratum,  which  if  continuous  could 
l)e  depended  upon  to  prevent  excessive  seepage,  is  in  this 
locality  rolling  and  broken  and  of  various  thicknesses. 

The  water  surface  of  the  reservoirs  is  from  100  to 
120  ft.  above  the  water  surface  of  the  Tuolumne  Eiver 
to  the  south  and  is  considerably  above  Dry  Creek  to 
the  north.  Each  stream  is  near  the  reservoirs  and  each 
forms  an  excellent  drainage  channel  for  seepage.  The 
great  area  of  water  surface  and  small  depth  re.sult  in  a 
large  amount  of  water  being  lost  in  evaporation  during 
the  hot  summer  months,  and  the  large  area  of  porous 
reservoir  bottom  submerged  offers  an  underground  outlet 
to  vast  quantities  of  stored  water. 

REt'OKDS  OF  Evaporation  from  Reservoir 

To  determine  the  amount  of  water  lost  through  evapor- 
ation in  the  two  reservoirs,  an  evaporation  pan  (Fig.  1) 
was  placed  in  the  Dallas  reservoir.  The  pan  was  3x3  ft. 
in  plan  and  18  in.  deep,  made  of  No.  16  gage  galvanized 
sheet  iron.  It  was  firmly  braced  with  angle  irons.  In 
its  center,  in  a  vertical  position,  was  placed  an  iron  pin 
1%  in.  in  diameter  and  12  in.  long,  with  a  sharp  point. 
The  pan  was  placed  in  an  opening  in  the  center  of  a 
15xl5-ft.  float,  in  such  a  position  that  the  average  top 
of  the  water  in  the  pan  was  even  with  the  water  surface 
of  the  lake.  The  float  was  provided  with  sides  around 
the  edges  so  as  to  prevent  waves  tipping  it  and  was 
located  in  such  a  position  that  it  was  under  the  constant 
surveillance  of  the  reservoir  keeper.  Its  position  was 
changed  from  time  to  time  as  the  water  in  the  lake 
lowered,  and  at  all  times  it  was  kept  in  such  a  position 
as  to  make  the  evaporation  conditions  in  the  pan  as 
nearly  as  possible  similar  to  those  which  acted  on  the 
water  surface  of  the  reservoir.  Eecords  were  started  by 
filling  the  pan  with  water  to  the  top  of  the  pin.  Once 
a  week  thereafter  and  on  the  last  day  of  each  month 
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water  was  added  with  ;i  mensuro  in  sueli  an  aimiunl  as 
to  bring  the  surfare  again  even  with  the  top  of  the  pin. 
Records  of  the  amount  of  water  required  to  do  this  were 
kept,  as  well  as  tlie  amount  of  evaporation  measured  on 
the  pin  with  a  rule,  lioth  methods  ehecked  very  closely, 
hut  the  water  nieasurmeut  was  a-ssumed  as  the  correct 
amount  of  evaporation. 

Hesekvoir  .Sebpagk  Observ.vtions 
During  the  month  of  May,  1910,  the  average  maximum 
depth  of  water  in  the  Dallas  reservoir  was  JJ.CJli  ft.,  the 
average  submerged  area  was  310  acres,  and  the  total  loss 
in  water  depth  was  1.14  ft.  The  recorded  evaporation 
in  May,  1914,  was  0.435  ft.  The  seepage  is  therefore 
estimated  at  0.715  acre-feet  per  acre  of  reservoir  bottom 
at  an  average  maximum  water  depth  of  3.63  ft.,  and 
this  is  assumed  to  be  the  case  at  all  times  when  the 
same  conditions  exist. 

During  the  season  of  1914  gaging  stations  were  main- 
tained above  and  Ijelow  the  reservoirs  and  records  of 
inflow  and  outflow  were  kept.  Gages  were  observed  daily 
in  both  reservoirs.  The  rainfall  during  Fehruary,  as 
recorded  by  the  Grange  Co.  at  Modesto,  was  0.406  ft. 
The  Februarj'  observations  are  summarized  in  Table  1. 

TABLE    1.    EVAPORATION    AND    SEEPAGE    FROM    RESER- 
VOIRS,  PEBRl'ARY,   1914 
Menu        Esti-  Acre-Ft. 


Area 
Sub- 
merged 
Acres 

mated 
Evap- 
oration, 
Acre-Ft. 

Seep- 
age, 
Acre-Ft. 

Total 

Loss, 

Acre-Ft. 

Max- 
Depth, 

Ft. 

Seepage 
per  Acre 

Sub- 
merged 

Dallas    Reservoir.  1540 
Warner   Reservoir    367 

154 
37 

8446 
1101 

8600 
1138 

19.5 
6.5 

5.48 
3.00 

Total     1907 

973S 

During  May,  1914,  the  recorded  evaporation  from  the 
water  surface  of  the  Dallas  reservoir  amounted  to  0.425 
acre-feet  per  acre  of  water  surface.  Careful  records  were 
kept  of  all  water  in  the  canals  during  the  month  and 
the  .seepage  from  the  reservoirs  as  <letermined  is  thought 
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PIG.   1.      EV.\PORATION  STATION   NEAR  MODESTO,   CALIF. 

to  be  very  close.  Assuming  on  account  of  the  almost 
even  depth  of  water  in  the  two  reservoirs  that  the  seepage 
losses  in  each  were  proportional  to  the  acreage  submerged 
by  each,  the  losses  in  the  two  reservoirs  were  as  shown 
by  Table  2. 

TABLE  2.  EVAPORATION  AND  SEEPAGE  FROM  RESER- 


VOIRS.   MAY,    1914 


Mean 
Area 

Sub-  Evap- 
merged,  oration, 

Acres  Acre-Ft. 

Dallas    Reservoir.     730  311 

Warner   Reservoir    367  155 


Seep-  Total 

age.  Loss, 

Acre-Ft.  Acre-Ft. 

3319  3630 

166S  1823 


Total    1097 


4  66 


49S7 


5453 


Acre-Ft. 

Max-     Seepage 

imuni    per  Acre 

Depth,      Sub- 

Ft.        merged 

9.1  4.54 

9.5  4.54 

4.54 


It  is  appiiicni  I  hat  these  seepage  losses  are  greater  as 
the  depth  of  water  in  the  reservoir  increases.  From  the 
data  a  curve  has  been  drawn  (Fig.  2)  of  the  estimated 
mean  seepage  in  a(;re-fi'(4  jicr  acre  of  reservoir  bottom  at 
different  average  ma.xiiniini  depths  of  water  in  the  res- 
ervoirs. 

There  is  a  possibility  that  the  reservoirs  will  to  some 
e.xtent  silt  their  bottoms  and  tiiereby  decrease  the  seepage 
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IjOss  per  Mon+h  in  Acre  fee+  per  Acre  of 

Reservoir  Bottom  submerged 

FIG.    2.    RESERVOIR  SEEPAGE  LOSSES 

losses.  The  water  passing  into  them,  however,  carries 
very  little  suspended  matter,  as  can  be  observed  at  the 
lakes  at  the  reservoir  intake,  where  very  little  sediment 
is  deposited. 


A  f;:iNoline-Kleetric  tar  equipped  with  a  200-hp.  engine 
lias  been  built  for  the  New  Zealand  Governnient  railways  by 
the  Midland  Railway  Carriage  &  Wagon  Co.,  of  Birmingham, 
England.  The  car,  which  is  described  in  London  "Engineer- 
ing" of  June  25,  is  especially  noteworthy  because  it  is  equipped 
with  the  Thomas  transmission,  an  ingenious  form  of  com- 
bined mechanical  and  electrical  drive  from  the  engine  to  the 
car  wheel.  The  objection  raised  to  the  usual  form  of  gasoline- 
electric  drive  is  that  when  the  engine  and  car  are  running  at 
full  speed  it  has  a  constant  percentage  of  loss  due  to  the  con- 
version of  the  mechanical  energy  into  electricity  in  the 
generator  and  back  again  to  mechanical  energy  in  the  motors. 
In  the  Thomas  transmission,  the  electrical  generators  are 
used  only  in  starting  the  car  and  bringing  it  up  to  speed. 
The  construction  is  such  that  there  is  a  gradual  change  from 
electrical  to  mechanical  transmission  as  the  speed  increases. 
The  engine  is  an  eight-cylinder  machine  of  the  V-type  with 
a  normal  speed  of  900  r.p.m.  and  a  maximum  speed  of  1500. 
From  experience  with  a  similar  car  of  160  hp.  in  service  on 
the  South  African  Government  railways,  it  is  estimated  that 
a  fuel  consumption  of  1  gal.  of  gasoline  per  200  ton-miles' 
run  will  be  obtained.  The  car  on  which  this  engine  is  to  be 
placed  is  62  ft.  6  in.  long  and  7  ft  wide.  It  is  to  run  on  a 
3  ft.  6  in.  gage  track  and  is  mounted  on  two  four-wheel 
trucks.  The  car  with  its  underframe  but  without  the  body 
weighs  20  tons,  of  which  the  motive-power  equipment  con- 
stitutes about  eight  tons. 
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iSlWOn^ia — Culting  throuijh  a  ivlliraii  fill  to 
roiiiiect  two  dead-en^  streets  in  Spritujfwld.  Mass. 
Our  sti-fft  passes  iiiid'T  tiro  stiitimi  luiililiiiijs. 

Spriiigliold,  JIass.,  is  noted  for  long  blocks  between 
eross  streets.  Until  recently  the  most  notable  examples . 
of  this  shortcoming  were  the  blocks  paralleling  the 
Boston  &  Albany  E.K.,  which  approaches  from  the 
northeast  and  from  a  geograjjliical  point  of  view  cuts 
the  city  into  nearly  equal  parts.  Bnt  three  streets  foi- 
nierly  connected  the  northerly  and  southerly  halves  of 
the  Jty  in  a  distance  of  over  two  miles,  or  between  the 
outskirts  of  the  city  and  its  waterfront  on  the  Con- 
necticut h'iver,  which  flows  approximately  from  north 
to  south. 

The  main  business  section  of  the  city  lies  along  and 
between  foxir  streets  nearly  parallel  to  the  river  front 
and  hence  crossing  the  railway  at  right  angles.  In  this 
jtart  of  the  city  the  tracks  are  elevated,  being  carried 
on  an  earth  fill  between  masonry  retaining  walls.  Two 
of  the  streets  had  been  carried  imder  the  railway  at  the 
time  the  tracks  were  raised,  but  the  other  two  came  to 
dead  ends  on  each  side  of  the  railway  fill.  One  of 
those  was  the  waterfront  street  and  the  other  the  mid- 
dle street  between  the  two  existing  through  streets. 

The  extension  of  Water  St.  along  the  river  was  com- 
plicated by  its  intersecting,  not  only  the  four  tracks  of 


'the  Jioston  &  Albany  If.Il.,  Irat  also  the  ends  of  two 
connections — the  Boston  &  Maine  R.R.  going  north  on 
the  ri\er  bank  and  the  'New  York,  New  Haven  &  Hart- 
ford   li.R.    going   south.     The    extension    of   the    other, 
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PROFILE  ON  CENTER  LINE.DWI6HT  ST  EXTENSION 
FIG.  1.    GENERAL,  PLAN  OF  DWIGHT  .ST.  UNDERPASS,  SPRINGFIELD, 


NORTH   SIDE   OF   UNION   STATION,    SPRINGFIELD. 
MASS.,    BEFORE    BEGINNING    UNDERPASS 


Dwight  St..  was  comjilicatcd  by  its  passing  through  the 
union  station  buildings,  served  by  four  tracks  and  u.sed 
by  all  three  railways.  The  station  is  in  two  parts  of 
almost  identii-al  construction,  one  north  and  the  other 
south  of  the  tracks,  with  a  covered 
ijland-j)latforni  between. 

The  north  side  of  the  station  at  the 
time  of  beginning  work,  March,  1914, 
is  shown  in  Eig.  3  and  the  south 
side  in  Fig.  3.  There  was  no  par- 
ticular difficulty  in  connection  with 
excavation  under  the  buildings.  The 
walls  and  partitions  were  carried  on 
needle  beams  and  girders  made  of 
steel  I-beams  supported  by  a  trestle- 
work  of  timbers  (Fig.  4).  The  work 
at  Dwight  St.  involved  the  construction 
of  a  new  refrigerator  for  the  north  sta- 
tion restaurant  to  replace  one  in  the 
basement  and  the  installation  of  an 
electric  elevator  to  replace  one  of  the 
plunger  type ;  the  entire  rearrangement 
of  water,  steam  and  sewer  pipes  and  the 
installation  of  two  Kane  gas-fuel  boil- 
ers to  replace  the  old  boilers  in  the  two 
basements.  Temporary  quarters  had  to 
be  provided  for  the  United  States  mail, 
two  express  companies  and  a  news  com- 
pany. The  restaurant  in  the  south  sta- 
tion was  abandoned  during  construc- 
tion under  this  building  and  the  one  in 
the  north  station  was  abandoned  after 
the  south  station  had  been  restored. 

The  original  excavation  was  only 
sufficient  to  build  the  two  abutments 
(see  general  plan  Fig.   1  and  Figs.  5 
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Si'i'i'ii  Sim-:  di'-  i'xii~>\'  sT\Tii~ix,  STUixcFnoLD, 

ilASS..   HKFOIiH   BlXilNNIXLi    UNDliUrASS 


I.      N'KIOnT.E-BKAMS    AND    OIKUKKS    FOR 

suri'ouTiNG    iu;n-i>iNii    walls 


anil  G).  Wlion  these  were  coinplcted  the  permanent 
irirders  under  the  buildings'  walls  wore  placed  (Fig.  8) 
l)v  the  use  of  a  locomotive  crane  and  a  fixed  revolving 
derrick,  after  which  the  excavation  between  the  abut- 
ments and  under  the  building  was  completed. 

Before  starting  excavatiou  under  the  tracks,  piles  were 
driven  to  from  5  to  10  ft.  below  the  grade  of  the  fin- 
ished street,  to  form  what  might  be  termed  a  subter- 
ranean trestle.  The  piles  were  driven  between  the  ties 
and  the  bents  capped  and  stringers  placed  between  train 
movements  without  disturbing  traffic,  notwithstanding 
there  were  300  train  movements  a  day  between  8  a.m. 
and  6  p.m.  Only  one  track  at  a  time  was  out  of 
commission.  No  excavation  was  done  except  what  was 
absolutely  necessary  to  place  the  caps  and  stringers  of 
the  trestle  and  to  build  the  abutments,  until  the  steel- 
floor  system  was  in  place.  The  backfill  behind  the  abut- 
ments was  made  with  wheelbarrows  running  on  the  bridge 
seat  before  placing  the  steel.  Fig.  9  shows  the  scheme 
of  excavation. 

The  steel-floor  system  (Fig.  7  for  detail)  was  erected 
in  three  sections,  one  at  a  time,  on  the  completed  abut- 
ments under  the  island-platform  canopy.  The  canopy 
and  a  pair  of  tracks  were  then  removed,  and  by  the  use 
of  hoisting  engines  a  floor  section  23  ft.  wide  under 
a  pair  of  tracks  was  rolled  into  place.  The  section  for 
the  gap  under  the  island  platform  was  built  last.  Two 
weeks  was  allowed  for  the  concrete  of  each  section  to 
harden  before  rolling  it  into  place. 


For  the  railway  trestle  white-oak  ])iles  and  long-leaf 
yellow-pine  tim!)ers  meeting  the  specifications  of  the 
New  York  Central  &  Hr.dson  River  R.K.  (les.sees  of  the 
Boston  &  Albany)  were  used.  The  cost  of  driving  aver- 
aged 27c.  per  lin.ft.,  and  7009  lin.ft.  of  piles  were  driven. 
The  temjjorary  trestle  cost  $10,500.  No  piles  were  re- 
quired for  the  foundations  under  the  abutments,  as  the 
material  is  a  hard-packed  river  sand. 

The  following  are  the  chief  statistics  of  cost  and  ma- 
terials : 

Total  cost  of  maintenance,  including  trestle  and  sta- 
tion   clian^^es $45,500 

Total  cost  of  steel  superstructure  delivered 67,441 

Steel   contract.   1601.77   tons 65,160 

General  contract,  including  erection  of  steel 151,250 

Mill   and    shop   inspection 720 

Total  cost  exclusive  of  sewers,  paving,  land  damages 

and    engineering 266,200 

Quantities 

Excavation     25,735  cu.yd. 

Backfilling    5,341   cu.yd. 

1:3:5  concrete     abutments 5,065   cu.yd. 

1:2:4  brid,i;e     seats 241   cu.yd. 

1:2:4   reinforced    concrete 5.5S   cu.yd. 

Gunite  facing  of  abutments 1,300  sq.vd. 

6-in.    tile    drain 490  lin.ft. 

Reinforcing    steel 26.213   lb. 

Steel    superstructure l.fini.S   ton.s 

Timber  left   in   place 20,790   ft.  B.M. 

"Waterproofing   track    platform 1,000   sq. j-d. 

Waterproofing   driveway  slabs 600   sq.yd. 

Total  length  of  Dwight  St.  underpass 3S7  ft. 

(width)  60  ft. 

Length    under    steel 332   ft. 

Clearance    under   steel 14   ft.   S   in. 

The  general  contractor  was  the  ITolbrook,  Cabot  & 
Rollins  Corporation,  Boston,  Mass. ;  the  subcontractor  for 
the  erection  of  the  steel,  was  Jobson,  Gifford  &  Co.,  New 
York  City;  the  contractor  for  the  steel  was  the  Phoenix 
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298 


ENGINEERING    NEWS 


Vol.  7i,  No. 


Bridge  Co.  The  engineers  were  the  Samuel  H.  Pitcher 
Co..  Worcester,  Mass.;  Earl  W.  Green,  Resident  Engi- 
neer; and  F.  C.  Freeman,  Chief  Engineer  of  the  Boston 
&  Albany  R.R.,  who  had  general  supervision  of  the 
building  of  the  trestle  and  restoration  of  the  tracks. 
Work  was  commenced  Mar.  17,  1914,  and  completed 
Dec.  8,  1914,  some  five  months  ahead  of  the  contract 
time  limit. 

P.VRTTCULAKS    OF   W.VTEK    StEEET    UnDEEPASS 

The  work  here  was  very  similar  to  that  at  Dwight  St., 
except  that  it  required  considerable  change  in  grades  of 
surrounding  property  and  the  wrecking  of  some  factory 
buildings.  There  are  10  tracks  over  one  abutment  and 
12  tracks  over  the  other  on  this  imderpass,  so  that  the 
pile  trestle  to  temporarily  carry  the  tracks  during  excava- 


tion was  more  complicated.  The  details  of  the  com- 
pleted structure,  however,  are  much  the  same  as  in  the 
Dwight  St.  structure.  The  statistics  of  the  Water  St. 
bridge  follow : 

Total  cost  of  maintenance  of  tracks,  including  trestle     $58,500 


delivered. 


42,500 

42,400 

82,104 

412 


Total  cost  of  steel  superstructur 

Steel   contract,    916.45  tons 

Genera!  contract,  including  erection  of  steel 

Mill   and   shop   inspection 

Total  cost  exclusive  of  sewers,  paving,  land  damages 

and    engineering 184,700 

Quantities 

Excavation     33,204 

Backfilling    4,308 

1  :  3  ;  5  concrete  abutments  and  retaining  walls  3,480 

1:2:4  concrete  piers    and    bridge    seats 339 

1:2:4  reinforced    concrete 553 

S-in.    tile    drain 692 

Reinforcing   steel 38,344 

Steel     superstructure 916.45  tons 

Timber  left  in  place 8,070  ft.  B.IV 

Impervite   facing   on   abutments   and    retaining 

walls    1,175  sq.yd. 

Track    platform    waterproofing 1,500  sq.yd. 


cu.yd. 
cu.yd. 
cu.yd. 
cu.yd. 
cu.yd. 
lin.ft. 
lb. 
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FIG.   7.     DETAILS  OF  CONCRETE  AND  STEEL.  FLOOR   SYSTEM  FOR  DWIGHT  ST.  UNDERPASS,  SPRINGFIELD.  MASS. 
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PIG.    S.    GIRDER   UNDIOR    SOUTH.  STATION    IN    I'l^ACE 

The  cost  of  pile-driviiiff,  'Mk:  per  lin.ft.,  was  more 
than  at  Dwijjht  St.,  hetausc  there  v.-as  ahout  15  ft.  more 
penetration  into  hard-packed  river  .sand.  Some  31,-163 
lin.ft.  of  piles  were  driven.  The  trestle  cost  $55,000, 
the  work  being  done  by  the  Boston  &  Albany  E.ll.  There 
was  no  delay  or  obstruction  to  railway  traffic  during  cou- 
5-truction;  trains  were  detoured  on  temporary  tracks 
when  necessary. 

One  section  of  tlie  steelwork,  weighing  225  tons,  was 
erected  outside  tlie  abutments  on  falsework,  and  this  wa:' 
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FIG.    9.      EXCAVATION    SCHEME    UNDER    UNION    STATION 
BUILDING,   DWIGHT  ST.,   SPRINGFIELD,  MASS. 

rolled  into  place  in  !)  niin.  All  the  rest  of  the  steelwork 
was  erected  in  place,  a  section  at  a  time.  The  steel-and- 
concrete-floor  system  complete  is  60x191  ft.  The  clear- 
ance over  the  street  is  14  ft.  2  in. 

The  contractor  for  the  Water  St.  underpass  was  the 
O'Brien  Construction  Co.,  New  York  City.  The  sub- 
contractor for  steel  erection  was  the  Perth  Construction 
Co.,  New  York  City.  The  contractor  for  the  steel  and 
the  engineers  were  the  same  as  for  the  Dwight  St.  work. 
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The  u.se  of  car-pullers  for  shifting  railway  ears  at  in- 
dustrial plants  seems  to  be  increasing  materially,  partly 
on  account  of  their  convenience  where  only  a  few  cars 
are  handled  and  partly  on  account  of' the  charges  made 
by  the  railways  for  switching  service.  :  Some  of  these  de- 
vices have  ordinary  cable  drums,  and  others  have  hori- 
zontal or  vertical  winch  heads  or  capstans.  The  vertical 
capstans  enable  the  pulling  rope  to  lead  off  in  any  direc- 
tion. The  service  of  some  motor-driven  and  belt-driven 
car-pullers  built  by  the  Stephens-Adamson  Co.,  of  Aurora, 
111.,  is  noted  below. 

At  one  plant  a  machine  with  a  7i/2-bp.  electric  motor 
hauls  three  40-ton  cars  on  level  track,  the  length  of  haul 
being  from  200  to  800  ft.  About  ten  cars  are  handled 
daily.     A  %-in.  hemp  rope  gave  trouble  by  breakage,  and 
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a  %-in.  wire  cable  which  replaced  it  was  found  to  cut  the 
capstan,  so  that  a  capstan  of  chilled  cast  iron  was  consid- 
ered desirable.  Another  plant  uses  a  belt-driven  machine 
to  haul  three  cars  on  level  track,  and  handles  12  cars  daily. 
At  a  third  plant,  the  railway  company  sets  the  loaded 
cars  on  the  switch  track,  and  the  car-puller  then  hauls 
them  singly  100  to  300  ft.  to  the  track  scales  and  thence 
into  the  plant.  The  empty  cars  are  hauled  from  the  plant 
to  the  switch  track  for  empties.  From  2  to  10  cars  are 
bandied  daily. 

Two  motor-driven  car-pullers  are  u.sed  at  a  glass- 
works to  serve  the  coal-handling  plant  and  the  batch- 
handling  and  storage  plant  respectively.  The  maximum 
length  of  haul  is  about  300  ft.  in  both  cases.  The  former 
machine,  with  a  20-hp.  motor,  can  handle  ten  loaded  coal 
cars  on  a  slight  down  grade,  and  shifts  from  6  to  10  cars 
daily.  The  latter,  with  a  15-hp.  motor,  can  haul  from 
6  to  8  cars  on  le\el  track,  and  shifts  from  5  to  8  cars 
daily.  Although  a  switch  engine  is  at  the  works  most 
of  the  time,  the  car-pullers  were  installed  because  it  was 
impracticable  to  call  for  the  engine  every  time  it  was 
desired  to  move  a  car. 

Electric  capstans  for  shifting  cars  are  used  extensively 
in  Europe,  but  more  for  railway  terminals,  dock  sidings, 
coaling  stations,  etc.,  than  at  manufacturing  plants. 

Timbep  Prom  the  National  Forests  in  Alaska  will  be  large- 
ly used  for  the  Alasltan  r.ailway  structures.  The  Alasl<an 
Engineerinc  Commission,  wliich  is  to  build  the  Government 
railway  from  Seward  to  Fairbanlis.  has  received  a  permit 
from  the  United  States  Forest  Service  to  cut  85.000,000  ft.  of 
timber  in  the  Chugach  National  Forest.  The  permit  is  in 
conformity  with  the  act  of  Mar.  4  last,  which  authorized  the 
Secretary  of  Agriculture  to  permit  the  Alasl^an  Engineering 
Commission  and  the  Navy  Department  to  take  from  the  na- 
tional forests  free  of  charge  earth,  stone,  and  timber  for  use 
in  government  works.  The  timber  will  be  cut  in  designated 
areas  along  the  right-of-way  of  the  proposed  railroad,  which 
runs  through  the  Chugach  National  Forest  for  several  miles. 
Experiments  and  tests  of  Alaskan  spruce  and  hemlock  are 
being  made  at  the  Forest  Service  laboratory  at  Seattle.  Wash., 
and  so  far  have  substantiated  the  opinion  of  foresters  that 
Alaskan  timber  is  sufficiently  strong  for  practically  all  struct- 
ural purposes.  While  these  tests  are  going  on  Forest  Service 
employees  in  .Alaska  are  marking  the  timber  to  be  cut  along 
the  proposed  railroad,  the  cutting  to  be  done  so  that  only  ma- 
ture trees  are  taken;  the  young  trees  being  left  uninjured  and 
the  condition  of  the  forest  improved.  This  cut  of  85,000,000  ft. 
w-ill  be  the  largest  amount  of  timber  ever  felled  in  the  Alas- 
kan forests  in  one  operation.  At  the  average  rate  per  M  ft. 
b.m.  obtained  for  timber  sold  from  the  Chugach  Forest  during 
the  fiscal  year  1914  it  is  worth  approximately  $145,000  on  the 
stump.  It  will  be  nearly  twice  as  much  as  the  total  quantity 
of  national  forest  timber  now  cut  and  used  .annually  for  local 
purposes   throughout  Alaska. 
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Bids  on  County  Highway  Tunnel  No.  1  which  is  to 
extend  from  East  Carson  St.  near  Third  St.,  to  Warring- 
ton Ave.,  near  Boggs  Ave.,  in  Pittsburgh,  Penn.,  were 
received  by  the  County  of  Allegheny  on  July  12.  After 
a  consideration  of  the  alternative  bids  for  a  brick,  a  con- 
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FIG.   1.      SECTION  THROUGH  COUNTY  HIGHWAY  TUNNEL, 
PITTSBURGH,  SHOWING  ALTERNATIVE  LININGS 

right-hand  arch 


crete-block  and  a  monolithic-concrete  lining,  the  contract 
was  awarded  to  Booth  &  Flinn,  Ltd.,  1942  Forbes  St., 
Pittsburgh,  for  the  monolithic  lining  at  a  total  cost  of 
$1,347,018.50.  The  accompanying  drawings  give  the 
details  of  the  design  and  the  accompanying  table  the 
alternative  bids  of  the  successful  contractor,  with  the 
range  of  bids  submitted. 

The  tunnel  will  be  4875  ft.  between  portals  with  open- 
cut  approaches,  bringing  the  total  length  up  to  5800  ft. 
It  is  in  twin  section,  with  two  roadways  each  20  ft.  wide 
and  two  sidewalks  each  2  ft.  9  in.  wide.    Ample  provisions 


PROFILE  OF  COUNTY  HIGHWAY  TUNNEL, 
NO    1,    PITTSBURGH 


are  made  for  drains,  conduits,  sewers,  etc.  The  alternate 
designs  shown  in  the  drawing  called  for  a  lining  of  con- 
crete block,  of  brick  or  of  monolithic  concrete.  Although 
the  successful  bidder  submitted  a  lower  price  on  the  con- 
crete-block, a  consideration  of  the  subject  resulted  in 
the  acceptance  of  the  monolithic-concrete  lining.     It  will 

BIDS  ON  COUNTY  HIGHWAY  TUNNEL  NO.  1,  ALLEGHENY  COUNTY, 
PITTSBURGH,  PENN. 


Successful  Bid  of  Booth 

h  Flinn,  Ltd. 
Cost  per 
Tunnel  Proper:  lin.ft.        Total  Cost 

Brick  lininn J280  00  $1,365,000 

Concreti'-block  lininc  229  50  1,118,812 
Monolithic-concrete  lining  235  00  1,145,025 
Approaches 201,393.50 


Range  of 
Unsuccessful    Bids 
Cost  per 
lin.ft.  Total  Cost 

$279-417  $1,360,125-2.032,778 
268-435      1,306,500-2,120,625 
251-420      1,223,625-2,047,500 
164,543-    298,950 


be  noted  that  up  to  the  springing  line  of  the  arch  all 
three  of  the  designs  were  the  same. 

Work  on  construction  is  about  to  start  under  the  direc- 
tion of  the  county  authorities.  A.  D.  Neeld,  of  Pitts- 
burgh, is  Consulting  Engineer. 


In  the  smaller  class  of  railway  coaling  stations,  serving 
a  limited  number  of  locomotives,  it  is  especially  desir- 
able to  keep  the  cost  of  construction  and  operation  low, 
the  latter  being  attained  by  making  the  operation  as 
nearly  automatic  as  possible.  Two  recent  developments 
in  this  direction  are  described  herewith.  Both  are  special- 
tics  of  the  T.  W.  Snow  Construction  Co.,  Chicago,  and 
the  car-unloading  device  is  the  invention  of  A.  B.  Seav- 
erns  of  that  company. 

Coaling  Station  with  Cak  Unloader 

A  common  arrangement  is  for  the  ears  to  dump  the 
coal  into  a  track  hopper,  from  which  it  is  fed  by  gravity 
to  a  conveyor  which  delivers  it  to  the  overhead  bin.  The 
pit  and  underground  construction  add  considerably  to 
the  cost  of  the  plant,  particularly  in  wet  or  bad  ground. 
The  new  Snow  coaling  station  (Fig.  1)  dispenses  with 
all  this  undero-round  work  and  takes  coal  directlv  from 
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FIG  .1.    COALING  STATION  WITH  UNLOADING  CONVEYOR 

the  cars.  Less  storage  capacity  is  needed  when  coal  is 
held  on  the  cars  in  this  way,  so  that  there  is  a  saving  also 
in  the  height  and  size  of  the  structure. 

The  bin  is  carried  by  a  structure  spanning  the  coal 
track,  and  has  an  inclined  bottom  delivering  through 
flexible  spouts  to  engines  standing  on  either  side.  -At 
one  end  of  the  structure  is  a  platform  on  which  is 
mounted  a  bucket  conveyor,  which  has  a  vertical  move- 
ment within  guides  and  is  carried  by  a  counterweighted 
lever.  It  stands  normally  about  15  ft.  clear  of  the  track, 
so  as  not  to  foul  cars.  When  a  coal  car  is  spotted  in  posi- 
tion, the  conveyor  is  lowered  into  it  to  excavate  the  coal, 
being  swung  laterally,  in  order  to  cover  the  entire  width 
of  the  car.  The  car  is  moved  forward  as  the  unloading 
progresses.  Only  about  10  per  cent,  (or  less)  of  the  coal 
has  to  be  shoveled  into  the  conveyor  buckets. 

The  movalile  conveyor  delivers  coal  to  a  fixed  conveyor, 
traveling  at  right  angles  to  it,  which  elevates  the  coal  and 
dumps  it  into  the  storage  Inn.  An  operator  on  the  plat- 
form controls  the  height  and  the  lateral  swing  of  the 
unloader  conveyor,  and  by  means  of  a  drum  and  cable 
governs  the  movement  of  the  coal  car.  The  apparatus  can 
handle  any  size  of  coal  up  to  6-in.  lumps.  It  has  a  capa- 
city of  50  tons  per  hour.  Similar  equipment  has  been 
supplied  for  a  sand-and-gravel-handling  plant. 

The  hoist  shown  in  Figs.  2  and  3  is  designed  for  coaling 
stations  of  the  double-bucket  type,  in  which  the  loaded 
bucket  ascends,  while  the  empty  bucket  descends.     The 
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special  feature  is  that  the  drum  is  driven  by  a  worm  gear 
running  in  oil,  so  tliat  in  the  event  of  power  being  cut  oil 
or  because  of  some  other  accident  the  heavy  loaded  bucket 
(witli  1  or  2  tons  of  coal)  cannot  overhaul  the  hoist  and 
drop. 

In  the  general  view  of  the  new  lioist  (Fig.  3)  the  hirgc 
gear  wheel  for  the  drum  is  inclosed  in  the  circular  casing, 
beneath  which  is  the  cylindrical  casing  for  the  worm. 
At  the  left  is  the  connection  to  the  shaft  of  the  motor  or 
engine.  The  bevel  gears  for  driving  the  worm  shaft  in 
opposite  directions  arc  im-loscd  in  the  rectangular  box. 


The  controlling  mechanism  is  of  interest.  Tlie  bevel 
gear  on  the  face  of  the  drum  drives  a  threaded  shaft  on 
wliicii  rides  a  nut,  having  a  projection  engaging .  the 
frame  H.  At  the  end  of  its  travel  tlie  lug  on  the  nut  en- 
gages a  stop  lug,  and  the  nut  is  then  revolved  with  the 
shaft,  turning  the  frame,  and  witli  it  a  cam,  whicli  shift,-; 
tlic  clutch  shaft  laterallv.     Through  the  clutch  lever  this 
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AUTOMATIC    REVERSING    HOIST 


at  the  side  of  which  may  be  seen  the  clutch  mechanism. 
A  winch,  or  niggerhead,  for  a  cable  hauling  cars  on  the 
coal  track  is  mounted  on  the  drum  shaft.  There  is  a 
clutch  connecting  the  drum  to  the  shaft;  but  this  clutch 
cannot  be  released  so  long  as  there  is  a  strain  on  the 
drum  cable.  Ordinarily  the  shaft  is  longer  than  that 
shown  (to  put  the  niggerhead  in  a  convenient  position 
and  clear  of  the  hoist  mechanism),  and  has  an  outer  bear- 
ing on  a  concrete  pier  or  pedestal. 


FIG.    3.      AUTOMATIC    REVERSING    HOIST 


shifts  the  clutch  to  the  neutral  position.  This  consti- 
tutes an  automatic  stop.  The  stop  lug  can  be  turned  on 
the  threaded  shaft  for  adjustment  of  the  position  of  the 
stop. 

For  the  automatic  reverse,  the  driving  shaft  carries  a 
short  worm,  engaging  a  worm  wheel  the  teeth  of  which 
are  cut  away  at  two  opposite  points  on  the  circumference. 
A  link  connects  this  wheel  with  the  clutch  lever.  The 
movement  of  the  lever  to  the  stop  position  (by  means  of 
the  device  described  in  the  foregoing)  thrusts  this  link 
forward  so  as  to  turn  the  gear  wheel  far  enough  to  engage 
the  worm,  and  the  wheel  then  makes  a  half  revolution, 
pulling  the  link  over  so  as  to  move  the  clutch  lever  and 
jnit  the  clutch  into  reverse  position. 

AMien  this  is  effected,  the  wheel  is  again  freed  from  the 
worm  by  its  interrupted  gear.  The  hoist  then  makes 
its  reverse  movement,  is  again  automatically  stopped,  and 
again  automatically  reversed.  The  clutch  lever  can  be 
operated  by  hand,  and  a  bell-crank  provides  for  discon- 
necting the  link  from  the  automatic  reversing  mechanism. 

In  the  type  of  coaling  station  using  these  hoists  the 
railway  cars  dump  the  coal  into  a  track  hopper,  from 
which  it  is  delivered  to  the  buckets  alternately  through 
gates  which  are  opened  and  closed  automatically  by  the 
motion  of  the  buckets. 


RoilTray  Mileage  in  Argentina  amounts  to  22,826  mi.,  of 
which  559  mi.  were  added  in  iai4,  according  to  the  annual 
message  to  Congress  of  the  President  of  .\rgentina.  The 
State  railways  were  increased  by  200  mi.  during  1914,  giving  a 
total  mileage  of  3209,  of  which  2908  mi.  are  narrow-gage. 
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Sy^'OPlSIS—A  study  of  data  for  unstripped 
New  York  reservoirs  and  stripped  Boston  reser- 
voirs, combined  with  t/eneral  considerations,  leads 
the  author  to  conclude  that  stripping  large 
reservoirs  lessens  organic  growths  and  improves 
the  quality  of  the  water.  The  benefit  in  a  givev 
case  may  or  niay  not  warrant  the  necessary 
out  la  I). 


Engineering  News  of  May  G,  1915,  contains  an  ar- 
ticle on  "Stripping  Water-Works  Reservoirs,"  by  Allen 
Hazen  and  George  C.  Whipple,  which  leads  the  writer 
to  think  it  advisable  to  present  some  other  phases  of 
the  subject  of  reservoir  stripping. 

He  wishes  to  state  at  the  outset  that  there  are  many 
instances  where  the  conditions  are  sucli  that  stripping 


ilany  misleading  comparisons  have  been  made  between 
stripped  reservoirs,  unstripped  reservoirs  and  natural 
ponds  because  of  a  failure  to  take  into  account  the 
possibility  that  the  food  supply  may  be  contained  in  the 
influent  water,  independent  of  the  environment  of  the 
reservoir. 

Imi'ortakck  of  Food  Supply 

The  importance  of  the  food  supply  is  generally 
recognized  when  the  influent  water  comes  from  the 
groimd,  because  it  has  been  so  well  demonstrated  that 
ground  water  contains  a  food  supply  sufficient  to  develop 
abundant  growths  of  organisms,  even  when  the  water  is 
stored  in  a  clean,  uncovered  distributing  reservoir. 

It  is  not  so  generally  recognized  that  influent  water 
from  surface  sources  may  also  contain  an  ample  food 
supply   as   the    result   of   a   large   population   upon    the 
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ORGANISMS   IN   UN.STRIPPED   NKW   YORK   RESERVOIRS   AND   IN   STRIPPED  BOSTON   RESERVOIRS 


the  surface  soil  from  a  reservoir  would  not  produce  good 
water,  and  other  instances  where  the  cost  may  not  be 
warranted,  notwithstanding  the  excellent  results  to  be 
obtained  from  this  practice ;  but  that  there  are  still  other 
cases  where  stri]iping  is  desirable. 

The  writer  will  follow  the  precedent  set  in  the  article 
referred  to  and  make  comparisons  between  the  unstripped 
reservoirs  of  New  York  and  the  stripped  reservoirs  of 
Boston. 

The  Object  of  Stripping 

The  main  purpose  of  stripping  is  to  diminish  the  food 
supply  for  microscopic  organisms  and  in  this  way  restrict 
their  growth  in  the  reservoir,  and  especially  the  summer 
growths,  which  cause  so  much  taste  and  odor  in  the 
water  of  unstripped  reservoirs.  A  secondary,  but  im- 
portant, ])urpose  is  to  prevent  the  water  from  taking  up 
the  soluble  organic  matter  or  the  products  of  decom- 
position of  the  organic  matter,  and  particularly  to 
prevent  the  putrefactive  decomposition  which  takes  place 
in  the  bottom  of  deep  unstripped  reservoirs  in  the 
summertime.  The  stripping  of  large  reservoirs  also 
improves  the  color  of  the  water  and  its  chemical  com- 
position, features  which  will  be  referred  to  subsequently. 

•Consulting   Engineer,   1   Ashburton   Place,   Bo.ston,   Mass 


di-ainagc  area,  of  the  flooding  of  unstripped  reservoirs, 
or,  in  cases  where  the  streams  become  turbid  after  rains, 
of  the  washing  into  the  reservoir  of  the  surface  soil  from 
the  drainage  area. 

AMiere  there  is  an  ample  food  supply  in  the  influent 
water,  stripping  will  not  prevent  abundant  growths  of 
organisms ;  but  it  is  effective  when  the  reservoirs  are  fed 
by  clear-water  streams  flowing  from  drainage  areas  con- 
taining only  a  limited  population. 

An  instance  of  the  effect  of  a  change  in  the  amount 
of  food  supply  in  influent  water  is  fftrnished  by  Lake 
Cochituate  of  the  Massachusetts  Metropolitan  Water- 
AVorks.  This  is  a  natural  lake  which  originally  had  an 
area  of  about  500  acres,  but  was  raised,  without  stripping, 
about  67  years  ago  to  nearly  its  present  level,  increasing 
the  area  to  776  acres.  Because  of  the  long  lapse  of  tune 
since  the  raising  took  place,  it  is  probable  that  the  effect 
of  the  unstripped  portion  is  small.  There  has  been  a 
very  large  increase  in  the  population  upon  the  drainage 
area,  with  a  consequent  increase  in  the  food  supply  for 
organisms.  The  effect  of  the  increased  population  has 
been  intensified  since  1908  or  1909  by  the  low  flow  (.f 
the  streams  during  all  the  years  since  that  time.  The 
result  has  been  a  very  great  increase  in  the  number  of 
microscopic  organisms,  as  is  shown  by  the  following 
comparison,    in    which    the    increase    in    the    amount   of 
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clilorine  above  the  normal  amount  in  this  location  gives 
an  approximate  measure  of  the  increase  in  food  sui)ply: 

standard  Units  of 
Microscopic 
Excess  of  Chlorine     Organisms  per  C.C. 
iJ^^i^e                                   Above  the  Normal     Surface         Bottom 
1S93-1900     0  25  741  592 

Jq?}"}L^?  ".28  1107        909 

1911-1914  0,46  3406       5400 

By  improperly  using  the  recent -records  of  this  hike 
in  comparison  with  the  records  of  unstripped  reservoirs 
one  might  reach  the  misleading  conclusion  that  a  natural 
lake  is  inferior  to  an  unstripped  reservoir,  although  there 
is  abundant  evidence  that  natural  lakes  in  unjwpulated 
districts  are  far  superior  under  normal  conditions. 

Jlessrs.  Hazeu  and  Wliipplo  have  classed  the  distribut- 
ing reservoirs  in  Central  Park  as  stripped  reservoirs, 
although  it  is  evident  that  where  the  water  in  a  reservoir 
is  frequently  changed  it  can,  in  the  long  run,  make  little 
difference  in  the  food  supply  whether  the  reservoir  has 
a  concrete  lining  or  is  an  unstripped  natural  reservoir, 
because  the  water  could  not  continue  indefinitely  to  take 
up  an  appreciable  amount  of  food  from  the  bottom.  The 
organisms  in  such  reservoirs  obviously  obtain  their  food 
from  the  influent  water,  and  in  the  case  of  the  Central 
Park  reservoirs  this  water  conies  from  unstripped 
reservoirs.  These  distributing  reservoirs  should,  there- 
fore, on  account  of  the  source  of  the  water,  be  classed  as 
unstripped  rather  than  as  stripped. 

Massachusetts  Metropolitan  Eeservoirs 
The  whole  history  of  the  stripped  reservoirs  of  the 
Metropolitan  water-supply  has  made  it  clear  that  the 
v/ater  held  in  and  supplied  from  stripped  reservoirs, 
«hen  not  affected  by  the  bad  character  of  the  influent 
water,  not  only  does  not  promote  the  abundant  growth 
of  microscopic  organisms  at  any  season  of  the  year,  but 
practically  prevents  the  abundant  growth  of  the  summer 
organisms  which  are  so  likely  to  give  water  an  unpleasant 
taste  and  odor. 

There  has  been,  however,  one  exceptionally  abundant 
growth,  occurring  in  one  reservoir  in  one  year,  although 
the  total  experience  with  the  Ashland,  Hopkinton, 
Sudbury  and  Wachusett  reservoirs  of  this  supply  aggre- 
gates 74  years.  This  exceptional  growth  was"  one  of 
Asterionella  in  the  Wachusett  Eeservoir,  which  started 
in  the  autumn  of  1908,  the  year  the  reservoir  was  first 
filled  to  high-water  mark,  and  developed  in  large 
numbers  from  February  to  June,  1909. 

Water  from  the  Wachusett  Reservoir  is  discharged 
into  the  Sudbury  Reservoir,  thence  into  Framingham 
Reservoir  No.  3,  and  thence  into  the  distributing 
reservoirs  of  the  Metropolitan  District,  and  consequently 
all  of  these  reservoirs  contained  a  large  growth  of 
Asterionella,  which  had  been  supplied  to  them  from  the 
Wachusett  Reservoir.  The  growths  did  not  originate 
in  these  reservoirs. 

In  any  tables  or  diagrams  of  the  numbers  of  organisms, 
a  growth  of  Asterionella  would  have  as  much  weight  as 
the  same  number  of  other  organisms  of  the  same  size, 
although  there  are  many  other  microscopic  organisms, 
such  as  Synura,  Uroglena  and  Anaba^na,  Aphanizomenon 
and  other  blue-green  alga?,  which  would  produce  stronger 
and  more  disagreeable  odors  when  in  smaller  numbers. 

Messrs.  Whipple  and  Jackson  have  published  a  table^ 
which    shows    that    it    takes    a    verj'    large    number    of 

'"Jour.  New  England  Water  Works  Association,"  Vol  XIV 
p.  12. 


Asterionella    to    i)n)ducc    more    than    a    faint    odor.      A 
l)art  of  this  table  follows: 

OHnr  Number  of  Asterionella 

"""•^  per.  C.C. 

n?i,"incf 1,000  to     5,000 

Sfi'd"^,'     .■i.OOO  to  15.000 

^^cldea     10,000  to      

Messrs.  Ilazen  and  Whipple,  in  their  comparisons  of 
the  numbers  of  organisms  in  the  New  York  and  Metro- 
politan water-supplies,  state  that  although  "different 
kinds  of  organisms  produce  different  tastes  and  odors 
and  in  different  amounts,"  the  plottings  show  only  the 
gross  number  of  organisms,  rated  as  standard  units. 
They  also  state  that  "for  a  part  of  the  period  covered  by 
those  records,  copper  sulphate  has  been  used  in  the 
New  York  reservoirs  from  time  to  time,"  and  add  that 
"this  has,  no  doubt,  tended  to  reduce  somewhat  the 
growths    of    organisms    in    the    New    York    reservoirs." 

The  comparison  of  the  numbers  of  organisms  is  of 
importance  mainly  as  a  measure  of  the  tastes  and  odors 
of  water,  but  in  drawing  their  conclusions  no  allowance 
appears  to  have  been  made  either  for  the  difference  in 
the  character  of  organisms,  as  affecting  the  tastes  and 
odors,  or  for  the  effect  of  the  copper  sulphate  used  in  the 
New  York  reservoirs,  although  none  was  used  in  the 
reservoirs  of  the   Metropolitan   supply. 

The  character  of  a  water  supplied  to  a  community  is 
best  shown  by  the  character  of  the  water  in  the  dis- 
tributing reservoirs  from  which  the  water  is  drawn  for 
use.  Fig.  1  is  based  on  monthly  records  for  the  three 
distributing  reservoirs  of  the  City  of  New  York  in 
Central  Park  for  the  years  1903  to  1914  and  for  the 
three  principal  distributing  reservoirs  of  the  Metropolitan 
water  system  for  substantially  the  same  period.  For 
Boston  two  lines  are  given,  one  including  and  the  other 
excluding  the  year  1909,  when  the  abnormal  growth  of 
Asterionella  occurred.  During  the  first  four  months  the 
results  do  not  differ  very  much  and  the  number  of 
organisms  is  not  large,  but  in  the  remaining  months 
the  number  of  organisms  in  the  New  York  reservoirs 
is  much  greater,  the  maximum  in  these  reservoirs  being 
fully  four  times  as  much  as  in  the  Boston  reservoirs 
during  the  same  month.  This  wide  difference  in  the 
hot  weather  is  important,  because  it  is  the  time  when  the 
more  objectionable  organisms  develop  in  large  numbers 
in  the  waters  of  unstripped  reservoirs,  and  because  the 
tastes  and  odors  caused  by  the  organisms  are  much  more 
noticeable  in  warm  than  in  cold  weather. 

New  York  axd  Boston  Reservoirs 
Fig.  2  shows  a  comparison  between  the  number  of 
organisms  in  Croton  Lake  from  1903  to  1908  inclusive 
and  in  the  three  completely  stripped  reservoirs  of  the 
Metropolitan  water-supply  for  the  same  period.^  As 
before,  the  upper  line  represents  the  New  York  records, 
and  the  lower  line  the  average  of  the  three  Metropolitan 
reservoirs  for  the  same  period.  Substantially  the  same 
results  are  reached  by  comparing  the  storage  reservoirs 
as  by  comparing  the  distributing  reservoirs. 

Fig.  3  shows  a  comparison  between  the  numbers  of 
microscopic  organisms  in  the  New  York  and  in  the 
Boston  storage  reservoirs,  based  ujjou  all  available  records 

tu  '"^^  numbers  in  Croton  Lake  are  taken  from  the  report  of 
the  Department  of  Water  Supply.  Has  and  Electricitv  for  the 
Xfrt,^?"^'  P-  *%■  "^^'"^  contains  Uie  only  printed  statement  of 
monthly  records  available  to  the  writer.  All  other  monthly 
records  of  the  New  York  supply  referred  to  in  this  article  are 
taken  from  tables,  or  scaled  from  diagrams,  prepared  by 
Messrs.   Hazen  and  Whipple,  i">st.<i.  eu    uy 
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whicli  it  .seems  proper  to  Ti.se.  Tlie  New  York  records 
cover  all  yeai"s  when  observation.s  were  made,  from  1903 
to  1913  or  1914,  and  iiiehide  observation.s  at  the  surface 
of  the  Old  Crotoa  Lake  and  the  New  Croton,  Croton 
Falls,  Cross  River,  Muscoot,  West  Branch,  Titicus,  Bog 
Brook,  East  Braneli,  Jliddle  Branch  and  Boyd's  Corner 
reservoirs,  representing  in  all  1383  monthly  records. 

The  Boston  records  cover  all  years  when  observations 
were  made,  from  1893  to  1914,  and  include  the  Wachu- 
sett,  Sudbury,  Ilopkinton  and  Ashland  reservoirs,  which 
were  fully  stripped,  and  Framingham  Eeservoir  No.  3, 
wliich  was  partly  stripped — representing  in  all  1107 
montlily  records. 

This  comparison  shows  the  same  general  character- 
istics as  the  others,  but  the  differences  are  somewhat 
smaller,  owing  in  part  to  the  inclusion  in  this  case  of 
the  older  New  York  reservoirs  from  which  much  of  the 
food  supply  furnished  by  the  soil  in  the  bottom  has  Ijeen 
exhausted. 

It  should  be  borne  in  mind  that  these  diagrams  do  not 
show  the  full  difference  between  the  normal  number  of 
organisms  in  the  waters  of  the  two  places,  because  the 
number  of  organisms  in  the  New  York  supply  has  been 
diminished  by  the  use  of  copper  sulphate  in  the  storage 
reservoirs  and  by  the  chlorination  of  the  water  in  the 
Croton  Ac|ucdui-t  on  its  way  to  the  distributing  reservoirsi. 

Opinions  of  Con'sumeus 

Thus  far  tlie  comparison  has  been  made  of  the  gross 
number  of  organisms  of  all  kinds,  although  these  are  not 
a  satisfactory  measure  of  the  tastes  and  odors  of  waters, 
which  is  really  the  comparison  desired.  The  opinions  of 
the  consumers  as  to  the  taste  and  odor  of  the  water 
furnished  are  the  true  criteria  as  to  the  effect  of  stripping 
or  nonstripping,  but  as  the  consumers  do  not  publish 
tlieir  opinions,  they  are  best  reflected  by  the  statements 
which  may  be  found'  in  the  water  reports.  Eeference 
is  made  to  the  tastes  and  odors  of  the  Bo.ston  water  in 
all  the  iletropolitan  reports  fronrl904  to  1914  and  in 
the  New  York  reports' beginning  in  1909.  The  Metro- 
politan reports  intlicate  that'  in  ten  years  out  of  eleven, 
the  exceptional' year  being  1909,  there  was  little  or  no 
complaint  from  the  water  takers.  The  New  York  reports 
indicate  that  complaints  are  the  rule  rather  than  the 
exception.    Brief  extracts  from  the  reports  follow: 

NEW  :YORK.  REPORTS 

1909.  Microscopic  organisms  increased  greatly  and  caused 
several  complaints.  Aphanizomenon  has  been  the  chief  of- 
fender, and  has  been  the  source  of  disagreeable  tastes  and 
unsightly  scum  in  bath  tubs.  It  has  also  interfered  with  the 
small  sand   filters  installed  in  apartment  houses  and  hotels. 

1910.  In  the  latter  part  of  August  complaints  about  the 
disagreeable  taste  and  odor  in  the  water  became  frequent, 
this  condition  of  the  water  being  caused  by  the  heavy  growth 
of  Aphanizomenon,  the  microscopic  algse  growth  which  im- 
parts a   very  disagreeable   ta.ste  and   odor  to  the  water. 

1911.  These  growths  (of  microscopic  organisms)  were, 
however,  sufficiently  numerous  to  give  a  decided  taste  and 
odor  to  the  water  and  cause  some  complaint.  The  Aphanizo- 
menon  algie   was  the   main   cause   of   the   taste  and   odor. 

1912.  Report   not   available. 

1913.  Objectionable  tastes  and  odors,  due  to  microscopic 
growths  in  the  distribution  reservoirs,  especially  in  Central 
Park,  have  disagreeably  affected  the   quality  of  the   water. 

METROPOLITAN  REPORTS 
1904.  The  organisms  (in  Wachusett  Reservoir)  have  not 
been  abundant  ...  In  the  Sudbury  Reservoir  and  in 
Framingham  Reservoir  No.  3  the  microscopic  organisms  were 
more  abundant  in  the  latter  half  of  the  year  than  usual, 
causing  an  odor  which  was  quite  persistent,  and  which  wa.s 
reported   from  week  to  week   by  the  biologist.     The  odor  did 


not,    however,    become    sufficiently    strong    to    cause    complaint 
from  the  water  takers. 

1905.  In  the  Wachusett  Reservoir  there  has  been  an  in- 
crease, as  compared  with  the  previous  year,  in  the  number 
of  organisms,  but  they  were  not  such  as  to  cause  disagreeable 
odors. 

In  the  Sudbury  Reservoir  and  Framingham  Reservoir  No. 
3  the  microscopic  organisms,  while  quite  abundant,  gave  no 
trouble. 

1906.  In  the  Wachusett  Reservoir  the  number  of  organisms 
has  been  small  throughout  the  year,  and  never  of  a  character 
to  give  the  water  an  objectionable  taste  or  odor. 

In  the  Sudbury  Reservoir  the  number  of  organisms  has 
been  much  larger  than  usual,  .  .  .  causing  at  times  an 
objectionable  odor.  The  odor  disappeared  before  the  water 
reached  the  gate-house  at  the  lower  end  of  Framingham  Res- 
ervoir No.  3. 

1907.  The  number  of  organisms  present  (in  the  Sudbury 
Reservoir)  was  not  sufficient  to  cause  objectionable  taste  and 
odor  in  the  water  delivered  to  the  Metropolitan  District. 

1908.  A  small  growth  of  Uroglena  was  present  in  the  Sud- 
bury Reservoir  in  January,  but  it  did  not  cause  a  noticeable 
taste   in   the  water   supplied   to   the   district. 

1909.  Early  in  the  year  a  growth  of  the  microscopic  diatom 
Asterionella  developed  in  the  Wachusett  Reservoir.  The  num- 
bers of  the  organism  graduall.v  increased,  and  as  the  water 
f  1  om  the  Wachusett  Reservoir  was  delivered  into  the  Sud- 
bury and  Framingham  No.  3  reservoirs  growths  of  the  o;'- 
ganism  appeared  in  those  reservoirs,  and  early  in  March  v.-ere 
present  in  the  water  delivered  to  the  consumers  in  sufficient 
numbers  to  cause  complaints  of  a  geranium  taste  and  odor. 
.  .  .  From  the  first  of  April  until  the  middle  of  June  the 
water  drawn  from  the  taps,  with  the  exception  of  that  sup- 
plied   from    Spot    Pond    to    the    northern    high-service    district. 

had  a  very  disagreeable  taste  and  odor After  July  1 

the    water    delivered    to   the    district    was    unobjectionable    for 
tlie  remainder  of  the  year. 

1010.  The  water  in  the  Wachusett  and  Sudbury  reservoirs 
and  Framingham  Reservoir  No.  3  .  ,  .  .  has  been  almost 
entirely  free  from  organisms  causing  objectionable  tastes  and 
odors.  .  .  .  No  complaints  have  been  received  from  the 
water  takers. 

1911.  The  number  of  microscope  organisms  present  in  the 
water  has  also  been  somewhat  above  the  average,  but  there 
has  been  no  growth  of  organisms  of  sufficient  magnitude  to 
cause  objectionable  tastes  and  odors  in  tlae  water  as  drawn 
from  the  taps.  .  .  .  Tlie  water  has  been  generally  of  good 
quality  and  vei-y  few  complaints  have  been  received  from 
the  water  takers. 

1912.  The  number  of  microscopical  organisms  present  in 
the  water  has  been  above  the  average,  but  the  water  supplied 
to  the  district  has  not  contained  objectionable  tastes  or  odors 
in  sufficient  degree   to   cause  complaint. 

1913.  Small  growths  of  Uroglena,  Chlamydomonas,  Dino- 
bryon  and  Synura  have  occurred  in  the  several  distributing 
reservoirs  and  for  slioi-t  pei-iods  have  given  the  water  a 
slightly  unpleasant  taste,  but  very  few  complaints  of  the 
quality  of  the  water  furnished  have  been  received. 

1914.  Objectionable  microscopic  organisms  have  been 
present  in  several  of  the  reservoirs,  but  not  in  sufficient  num- 
bers to  cause  objectionable  tastes  and  odors  in  reservoirs 
fi-bm   which   tlie  supply  was  drawn. 

SouKCE  OF  Seeding 

It  has  frequently  been  stated  that  the  water  discharged 
from  the  Croton  Aqueduct  is  seeded  in  the  Central 
Park  reservoirs,  and  that  this  seeding  accounts  for  the 
abundant  growths  of  organisms  in  these  reservoirs.  The 
writer's  experience  leads  him  to  believe  that  trouble  from 
this  cause  would  not  continue  for  any  long  time  if  the 
influent  water  did  not  contain  an  abundant  food  .supply 
for  organisms  from  the  unstripped  reservoirs. 

A  similar  trouble  occurred  in  one  of  the  distributing 
reservoirs  of  the  Metropolitan  system,  which  had  for 
many  years  before  the  Metropolitan  supply  was  turned 
into  it  been  used  for  the  storage  of  ground  water,  and 
consequently  had  contained  abundant  growths  of  organ- 
isms. Before  turning  the  Metropolitan  water  into  this 
reservoir,  it  was  cleaned  as  well  as  practicable  in  view 
of  the  granite-block  paving  laid  without  mortar  on  the 
sides  of  the  reservoir:  but  enough  of  the  deposits  of 
organic  matter  remained  in  the  interstices  of  the  paving 
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to  supply  sufficient  seed  and  food  td  |)ni(lu(c  iiluindant 
growths  ol'  organisms  in  this  reservoir  for  a  year  or  two 
alter  the  new  water  was  turned  in.  After  this  time, 
tile  growtlis  became  more  limited,  and  soon  corresponded 
to  those  in  tlie  otlier  .Metropolitan  reservoirs. 

It  lias  been  stated  that  the  effect  of  stripping  is  not 
permanent,  and  that  organisms  and  other  organic  matter 
will  drop  to  the  bottom  of  the  reservoir  and  soon  form 
a  deposit  which  alfects  the  water  in  the  same  manner 
as  the  .soil  originally  upon  the  re.servoir  bottom.  The 
latter  part  of  the  statement  is  based  largely  upon 
examinations  of  deposits  on  the  bottom  of  unstri])]ied 
reservoirs,  or  of  distributing  reservoirs  supplied  from 
unslripped  reservoirs.  There  appears  to  be  no  ground 
for  supposing  that  similar  occurrences  will  take  place  in 
connection  with  stripped  reservoirs  which  do  not  receive 
a  food  supply  or  a  supply  of  organic  matter  with 
the  intlueiit  water,  or  that  such  reservoirs  will  ever 
deteriorate  except  as  the  result  of  a  change  for  the  worse 
in  the  iliaracter  of  the  inlluent  water. 

PliOOKE.SSIVE  IlIPliOVEMEXT  OF  WaTER 

Many  observations  have  shown  that  natural  lakes  and 
ponds  which  have  been  in  existence  thousands  of  years, 
and  which  are  supplied  with  good  water,  contain  water 
which  is  even  better  than  that  of  stripped  reservoirs  in 
respect  to  the  number  of  miscroscopic  organisms,  tastes 
and  odors.  There  seems  to  be  no  reason  why  all  deep 
reservoirs,  whether  stripped  or  unstripped,  sup]ilied  with 
water  of  the  character  stated,  should  not  ultimately  reach 
the  condition  of  the  lakes  and  ponds  which  liave  been 
in  existence  for  so  long  a  time. 

Stripped  reservoirs  will  furni.sh  good  water  in  the 
beginning,  and  still  better  water  at  subsequent  periods, 
and  unstripped  reservoirs  will  furnish  much  poorer  water 
at  first,  but  ultimately  the  character  of  the  water  will 
be  the  same  as  if  the.  reservoirs  were  stripped.  How 
long  a  time  this  will  take  is  not  definitely  known.  Ihiny 
reservoirs  show  a  great  improvement  in  from  ten  to 
twenty  years,  but  some,  like  the  Ludlow  Reservoir  at 
Springfield,  JIass.,  show  little  improvement  at  the  end 
of  forty  years. 

The  Ashland  Reservoir  was  first  filled  in  188(i. 
Twenty-one  years  later,  when  it  was  drawn  down  23  ft. 
below  high-water  mark,  the  writer  examined  the  bottom 
of  the  reservoir  and  found  it  to  be  free  from  deposits 
except  in  some  small  hollows  and  flat  places  immediately 
below  the  inlet. 

Another  test  of  the  permanence  of  the  favorable  con- 
ditions due  to  stripping  is  shown  by  the  number  of 
microscopic  organisms  in  the  Ashland  and  Hopkintou 
reservoirs,  which  have  been  recorded  in  .standard  units 
from  January,  1893,  and  May,  1894,  respectively: 

Ashland  Hopkinton  Average 

First   quarter    9S  550  324 

Second    quarter    363  471  417 

Third   quarter   415  365  390 

Fourth    quarter    499  399  449 

These  reservoirs  now  have  an  average  age  of  25  years, 
and  the  average  number  of  microscopic  organisms  in 
them  in  the  last  two  years  has  been  only  3.41,  which  does 
not  indicate  that  they  are  deteriorating. 

Vertical  Circulation 
It  is   wvU    known  by   those   engaged   in   water-supjjly 
problems  that  in  the  summer  the  surface  water  of  deep 
reservoirs  becomes  warmed,  while  that  toward  the  liottom 


ivmains  (old.  so  that  there  is  no  circulation  from  the 
surface  to  the  bottom.  Under  such  circumstances  the 
character  of  the  bottom  water  depends  laigely  on  the 
]iresence  or  absence  of  organic  matter.  If  decomposing 
organic  matter  is  present  in  large  quantities,  as  for  in- 
stance, in  unstrip])ed  reservoirs,  all  of  the  dissolved 
oxygen  in  tiie  water  near  the  bottom  becomes  exhausted, 
and  the  water  is  deeply  stained  and  foul  smelling.  The 
foul  odors  result  from  the  putrefactive  decomposition  of 
the  organic  matter,  and  ai-e  largely  due  to  the  presence  of 
siilphureted  hydi-ogen.  The  stain  is  due  in  part  to  the 
iion  dissolved  in  water  of  this  kind. 

Such  bottom  water  is  offensive  if  drawn  from  the 
reservoir  during  the  period  of  stagnation,  and  affects 
the  (|uality  of  the  water  at  all  depths  when  the  vertical 
circulation  takes  place  in  the  autumn.  The  stagnant 
layer  in  the  bottom  of  normal  stripped  reservoirs  and 
deep  lakes  contains  dis.^olved  oxygen  and  does  not  become 
stained  or  offensive.  For  instance,  the  writer  has  drawn 
water  in  September  from  the  stagnant  layer  100  ft.  lielow 
the  surface  of  the  Wachusett  Reservoir,  and  the  water 
has  been  as  clear  and  free  fi'om  stain  as  that  at  the 
surface,  entirely  free  from  taste  and  odor,  as  cool  as 
spring  water  and  entirely  palatable. 

Mr.  Wliipple  states  in  his  book  on  "The  Microscopv  of 
Drinking  Water"  that  he  "once  collected  a  sample  from 
Lake  Chaniplain  at  a  depth  of  nearly  400  ft.  The 
temperature  was  39.2  deg. — i.e.,  maximum  density— and 
the  water  was  probably  in  a  state  of  permanent  stagna- 
tion. The  sample  was  bright,  clear,  colorless,  and  without 
odoi-.  The  material  on  the  bottom  was  found  to  be 
almost  perfectly  clean  gravel." 

Color  and  Chivmical  Composition' 
The  water  stored  in  the  AVachilsett  Reservoir  is 
effectually  decolorized,  the  average  change  in  the  color 
from  the  inlet  to  the  outlet  being  from  44  to  15,  a 
reduction  of  GG  per  cent.  The  decolorization  would  have 
been  far  less  if  the  reservoir  had  not  been  stripped. 

The  change  in  the  chemical  composition  of  the  water 
by  storage  in  the  Wachusett  Reservoir  is  indicated  bv 
the  records  from  1908  to  1914: 

, — Parts  per  MiUion — , 
„      .  ,  At  Inlet  At  Dam 

Uesidue    on    evaporation: 

Loss    on    iKnition 14.4  115 

Fixed     residue     24.3  IS  s 

Total    residue     35.7  30  3 

Albuminoid    ammonia     0.15S  0  l''S 

Ci.xygen    consumed    4.7  2.G 

The  table  shows  a  decided  improvement  in  the  chemical 
lomposition  of  the  water,  while  there  are  many  instances 
of  a  decided  deterioration  in  the  chemical  composition 
of  water  caused  by  storage  in  unstripped  reservoirs. 

The  favorable  showing  made  for  stripped  reservoirs 
when  there  is  a  projx-r  comparison  of  the  stripped  Boston 
reservoirs  with  the  un.stripped  reservoirs  of  the  New  York 
water-.supply  may  be  supportetd  by  a  proper  comparison  of 
many  other  stripped  and  unstripped  reservoirs. 

From  the  writer's  point  of  view,  the  question  between 
stripping  and  not  stripping  reservoirs  which  are  supplied 
by  clear-water  streams  and  nnaffected  by  a  large  popula- 
tion on  the  drainage  area  is  not  whether  the  water  will 
be  materially  improved  by  stripping  but  whether  the  cost 
of  stripping  is  warranted.  The  water  in  the  reservoir  will 
be  of  much  better  quality  if  the  reservoir  is  stripped,  but 
the  cost  of  stripping  may  be  too  great.  The  problem 
should  be  solved  for  each  particular  case. 
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itiperstrtuctare  of  Chilcag'o 

TO 
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SYNOPSIS — Details  of  methods  of  erecting  steel 
and  making  and  pouring  concrete  on  new  city 
pier  in  Lake  Michigan  at  Chicago.  Notable  for 
long  distance  chuting  of  concrete. 

The  new  Chicago  municipal  pier/  extending  3000  ft. 
into  the  lake,  has  on  each  side  a  steel-frame  two-story 
shed  with  concrete  floors  and  concrete  slab  roof.  These 
two  sheds  are  each  2340  ft.  long  by  100  ft.  wide,  and 
are  separated  by  an  80-ft.  driveway  with  concrete  slab 
base.  Their  construction  requires  the  placing  of  about 
40,000  cu.yd.  of  reinforced  concrete  (with  1300  tons  of 
steel  bars)  and  ()700  tons  of  structural  steel.     The  con- 


on  a  platform  above  the  ground,  picks  up  each  box  sepa- 
lately,  swings  it  over  the  top  of  the  stock  pile  and  lowers 
it  to  rest  so  that  the  chain  sling  is  slack.  A  man  on 
the  pile  then  unlatches  the  end  door  and  unhooks  one 
loop  of  the  sling,  so  that  the  derrick  raises  the  box  by 
one  end,  and  the  stone  is  discharged. 

Torpedo  sand  from  the  St.  Joseph  River,  in  Michigan, 
is  delivered  by  a  large  steel  suction-dredge,  or  sand-sucker, 
with  hopper  of  100-cu.yd.  total  capacity.  Locomotive 
cranes  on  its  deck  pick  up  the  sand  with  lV2-yd.  grab 
buckets  and  dump  it  upon  a  belt  conveyor  on  a  pivoted 
boom  svnmg  out  from  the  side  of  the  vessel.  This 
conveyor  deposits  it  in  the  stock  pile.  Beneath  the 
stock   piles   is  an   inclined   belt   conveyor   270   ft.   long. 


FIG.  1.  CONCRETING  PLANT  FOR  THE  FLOOR  AND  STEAMER  SHEDS  OF  THE  MUNICIPAL  PIER  AT  CHICAGO 
The  plant  is  shown  placing  the  concrete  fleck  in  advance  of  the  steel  superstructure.  At  the  center  is  the  traveling 
mixer  outfit,  with  the  bucket  elevator  for  stone  and  sand,  and  the  belt  conveyor  in  the  rear  for  the  sacks  of  cement.  At 
the  front  end  is  the  tower  for  the  concrete  elevator,  with  the  120-ft.  distributing-  spouts  on  either  side.  Hanging  from 
the  spouts  will  be  seen  the  vertical  pipes  for  delivering  concrete  at  intermediate  points.  One  of  these  at  the  right  is 
discharging  to  an  extension  chute.  At  the  side  of  the  outfit  is  the  material  trr^ck,  raised  on  a  "hump"  at  the  hopper 
from  which  the  bucket  elevator  raises  the  material.  At  the  left  are  the  piles  of  sand  for  spreading  over  the  clay  fill 
to  level  the  surface  and  form  the  base  for  the  concrete  slab.  Beyond  the  concreting  plant,  on  both  sides  of  the  pier,  may 
be  seen  the  discharge  pipes  from  the  suction  dredges,  extending  over  the  concrete  wall  and  making  the  interior  fill. 


tractor  for  this  part  of  the  pier  is  Edward  L.  Scheiden- 
helm,  of  Chicago,  and  the  contract  price  is  $1,091,800. 
The  contractor's  material  yard  is  at  the  side  of  a  slip 
opening  from  the  river.  Crushed  stone  (from  ^4  to  1  in. 
in  size)  is  delivered  by  deck  scows,  the  stone  being  car- 
ried in  314-yd.  wooden  skips  or  boxes  piled  upon  the  deck. 
A  steam  stiff-leg  derrick,  with  an  80-ft.  boom,  mounted 
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The  sand  and  stone,  in  adjacent  piles,  are  fed  directly 
upon  the  conveyor,  which  delivers  the  materials  into  an 
elevated  bin  having  hopper-bottom  compartments  for  20 
yd.  of  stone  and  20  yd.  of  sand. 

The  material  is  handled  from  the  bins  to  the  mixer 
plant  in  12-car  trains  of  iy2-yi.  side-dump  steel  cars. 
These  ride  on  tracks  of  36-in.  gage  laid  with  45-lb.  rails 
and  wood  ties.  A  16-ton  four-wheel  saddle-tank  locomo- 
tive handles  the  trains.     Because  of  the  large  amount  of 
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timber  in  falsework  aiul  forms,  llic  smokoshuk  ol'  tliis 
engine  is  litted  with  a  tall  wire  cylinder  as  a  spark 
arrester.  The  engine,  when  it  brings  back  a  train  of 
empty  cars,  is  uncoupled  and  switched  off,  leaving  the 
cars  to  run  into  a  siding.  The  engine  is  then  eoui)led 
to  a  train  of  cars  standing  on  the  track  under  the  bin. 
These  it  moves  forward  gradually,  and  cadi  car  is  loaded 
(with  sanil  or  stone  as  required)  by  means  of  a  slid(>- 
gate  in  the  hopper.  The  engine  then  lakes  this  train  out 
on  the  ])icr,  while  the  empty  train  is  backed  onto  the  load- 
ing- or  bin-track  by  means  of  a  crab  and  cable. 

At  tlie  mixer  the  track  is  rai.sed  by  blocking  to  form  a 
hump  or  long  vertical  curve.  The  engine  haids  its  loaded 
train  over  this  hump,  jnishing  before  it  the  em])ty  train 
through  a  switch,  and  then  couples  onto  this  cm])ty 
train  to  haul  it  back  through  a  siding  past  the  hump 
track.  A  cable  leads  from  a  drum  on  the  mixer 
plant    to    a    siiatch-block    and     then    back    along    the 


which  bold  SO  yd.  of  stone  and  80  yd.  of  sand.  The 
mixer  is  of  1-yd.  capacity,  mounted  on  the  lower  deck, 
and  delivers  the  concrete  into  a  1-yd.  elevator  bucket.  At 
the  pro])er  height  this  is  tripped  and  dumped  sideways 
to  discharge  the  concrete  into  a  hopper  fitted  with  a  gate 
and  a  flexible-pipe  spout  leading  to  the  discharge  chutes. 
The  equii)ment  of  Uu;  mixer  outfit  includes  a  20-hp.  motor 
for  the  mixer,  a  15  hp.  mot(U'  for  the  stone  bucket  elevator, 
and  a  100-hp.  motor  for  the  hiwer  elevator.  This  con- 
creting plant  is  shown  dearly  in  Fig.  1. 

From  each  side  of  the  tower  projects  a  trussed  frame 
120  ft.  long,  carrying  the  sheet-ironchute.  The  frame  is 
trussed  horizontally  also  (o  give  it  lateral  stiffness.  The 
upper  end  of  eadi  frame  and  the  hopper  within  the 
tower  are  raised  and  lowei'ed  by  cables  ])assing  over 
sheaves  on  top  of  the  tower.  For  the  upper  deck  of  the 
sheds  and  for  the  roof  slabs  (which  were  poured  in  forms 
on  the  comi)leted  upper  deck)  the  concrete  is  delivered 
in  place  by  sjjouting  to  a  hopper  and  chute  which  travels 
on  the  roof  framing,  as  shown  in  Fig.  2.  Wheeled  carts 
are  used  to  reach  some  of  the  more  distant  sections. 

For  concreting  the  lower  deck,  the  lower  end  of  the 
trussed  chute  is  supported  by  a  timber  horse  or  .\-frame 


PIG.  2.   ERECTING  THE  STEEL  SUPERSTRUCTURE  AND  CuXCUKTIXG  THE  UPPER  DECK  OF  STEAMER  SHEDS 

The  two  derrick  cars,  with  60-ft.  booms  are  placing  the  steel  work.  Between  the  sheds  is  the  traveUng  concreting 
plant,  with  one  120-ft.  chute  delivering  to  a  hopper  and  spout  which  travels  on  the  roof  framing  and  discharges  the  concrete 
into  the  Moor  forms. 


track.  This  is  hitched  to  the  train  of  loaded  cars  and 
pulls  it  back  over  the  hump,  each  car  being  dumped  at 
the  summit  to  deliver  its  contents  into  a  hopper  at  the 
side  of  the  track. 

Cement  is  brought  out  in  horse  wagons  and  motor 
trucks,  which  are  hauled  out  easily  on  the  finished  con- 
crete deck.  The  sacks  of  cement  arc  wheeled  to  a  plat- 
form behind  the  traveling  mixer  jdant.  From  this  storage 
pile  they  are  thrown  upon  a  belt  conveyor  wdiich  carries 
them  to  the  mixer  floor. 

The  mixer  plant  is  a  timber  structure  about  14x28  ft., 
30  ft.  high,  having  an  elevator  tower  8  ft.  square  and 
125  ft.  high.  It  weighs  about  45  tons.  This  outfit  is 
supported  by  rollers  on  plank  runways  laid  on  the  sand 
fill,  and  is  moved  ahead  by  a  cable  attached  to  an  anchor 
])ile  and  operated  by  the  drum  mentioned  above.  The 
machine  is  moved  about  300  ft.  at  a  time  (at  intervals 
of  seven  days),  and  makes  this  move  in  about  four  hours. 

At  the  rear  of  the  machine  is  a  bucket  elevator  raising 
the  sand  and  stone  from  the  hopper  to  the  elevated  bins. 


8  ft.  high,  mounted  on  small  wheels.  From  this,  portable 
lengths  of  sheet-iron  spouting  are  carried  on  light  timber 
falsework  and  blocking.  At  the  outer  end  of  the  floor, 
the  slope  of  this  spouting  is  rather  slight,  and  men  push 
the  slushy  concrete  along  with  hoes.  With  a  1-yd.  mixer 
and  elevator  bucket,  handling  a  batch  about  every  minute, 
the  delivery  of  concrete  from  the  chute  is  almost  continu- 
ous. The  bottom  of  the  trussed  chute  has  two  trap  open- 
ings, with  flexible  pipe  spouts  to  deliver  concrete  at  inter- 
mediate points.  The  trap  swings  up,  so  as  to  block  the 
chute. 

In  advance  of  the  concreting,  pits  are  dug  in  the  fill  for 
the  column  footings  over  the  foundation  pile  clusters,  and 
trenches  are  cut  for  the  longitudinal  girders  between  the 
footings.  Light  timber  forms  are  placed  in  these,  with 
forms  also  for  pedestal  footings  where  required.  The 
rods  are  cut  and  bent  on  the  work,  and  are  held  in  place 
by  blocks  and  wiring. 

The  s]iace  between  the  girder  forms  is  leveled  off  and 
the  clay  fill  covered  with  a  bed  of  sand,  and  over  this  is 
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placed  the  network  of  reinforcing  rods  for  the  slab.  The 
concrete  is  deposited  in  the  trenches  and  upon  the  sand 
and  is  worked  into  place  with  hoes,  while  the  surface  of 
the  slab  is  leveled  bv  means  of  shovels.  This  will  be  cov- 
ered with  a  cushion  bed  of  sand  for  3-in.  creosoted-block 
paving  in  the  sheds. 

For  the  flat-slab  upper  deck,  the  bottom  form  is  sup- 
ported by  timber  falsework  in  the  usual  way,  and  the 
surface  of  the  concrete  is  troweled  to  form  the  finished 
floor.  After  this  floor  has  set,  it  is  covered  with  sheet-iron 
plates  and  a  layer  of  roofing  paper,  and  rectangular  forms 
are  placed  upon  it  for  the  4-in.  roof  slabs.  These  are 
3  ft.  4  in.  by  8  ft.,  and  weigh  about  1500  lb.  each. 

An  iron  loop  is  set  in  each  end  of  the  slab  for  attaching 
a  chain  sling.  The  slabs  are  hoisted  and  set  by  a  small 
traveler  moving  along  the  roof  framing  and  having  its 
cable  led  to  a  hoisting  engine  on  the  deck  below. 

Erection  of  Steel  Framing 

The  structural-steel  framing  of  these  sheds  is  erected  by 
a  traveling  stiff-leg  derrick  with  60-ft.  timber  boom  and 
operated  by  a  30-hp.  steam  engine.    This  backs  out  along 


FIG.  3.     ERECTING  STEEL,  FRAME  FOR 
TERMINAL  BUILDING 

the  pier,  placing  material  as  it  goes.  This  work  is  done 
by  the  Kelly-Atkinson  Construction  Co.,  Chicago,  under 
a  subcontract. 

The  lower  deck  consists  of  columns  and  I-beam  fram- 
ing, while  the  upper  deck  has  three-hinged  arch  trusses 
of  68-ft.  span.  Each  half  truss  is  assembled  and  riveted 
up  on  the  site  and  then  raised  into  place,  the  outer  end 
being  supported  temporarily  on  a  vertical  shore,  with  a 
screwjaek  at  the  base  to  allow  of  adjusting  the  ends  of 
the  adjacent  half  trusses  to  receive  the  cro\vn-pin.  The 
60-ft.  boom  has  a  maximum  vertical  reach  of  55  ft.,  so 
that  it  can  place  not  only  the  trusses  but  also  the  monitor- 
roof  framing  above  them.  The  heaviest  loads  handled 
are  about  6000  lb.  The  steelwork,  which  is  delivered  on 
the  site  by  wagons,  will  total  about  7000  tons. 

Erection  of  the  Terminal  Building 

This  is  a  steel  frame  building  on  the  pier,  at  the  end  of 
the  sheds  previously  described,  and  about  2500  ft.  from 
the  shore.  Its  construction  is  not  included  in  the  work 
so  far  mentioned.  The  John  Griffiths  &  Son  Co.,  of 
Chicago,  has  the  contract.  The  construction  plant,  with 
the  partly  finished  structure,  is  shown  in  Fig.  3. 

The  steel  was  erected  with  a  derrick  having  a  90-ft. 
steel  boom.  The  trusses  were  delivered  all  assembled 
complete  at  the  shop.  All  the  steel  was  brought  out  on 
3C0WS  to  the  site  of  the  liuildinsi;-,  and  was  unloaded   n'ith 


a  derrick,  which  was  a  part  of  the  scow.  -  The  stone,  sand 
and  cement  for  the  concrete  were  brought  out  to  the  site 
on  derrick  scows  and  unloaded  with  clamshell  buckets 
operated  by  the  derricks.  The  concrete  is  not  spouted  in 
place,  but  hoisted  to  the  different  floors  with  building 
hoists. 


A  gate  tower  229  ft.  high  for  the  Calaveras  reservoir 
of  the  Spring  Valley  Water  Co.,  San  Francisco,  Calif., 
was  designed  recently  by  A.  V.  Saph  for  the  particular 
purpose  of  getting  an  earthquake-proof  structure.  The 
tower  is  located  close  to  the  upstream  toe  of  the  hy- 
draulic-fill dam,  a  short  distance  to  one  side  of  an  arch 
culvert  which  carries  storm  water  through  the  dam  dur- 
ing construction.  The  Calaveras  fault  line  is  near  by, 
and  as  this  is  believed  to  be  a  center  of  tectonic  earth- 
quake shocks,  it  was  necessary  to  make  the  tower  strong 
enough  to  withstand  earthquakes. 

Earthquake  Intensity 

The  tower  was  designed  at  every  horizontal  section  of 
sufficient  strength  to  withstand  a  lateral  push  on  the 
structure  above  that  section  equal  to  a  horizontal  accel- 
eration of  6.44  ft.  per  sec,  or  one-fifth  the  acceleration 
of  gravity.  This  makes  the  computation  simple,  as  the 
lateral  forces  are  just  one-fifth  the  corresponding  weights, 
and  are  applied  at  the  centroids  of  those  weights. 

In  arriving  at  the  above-stated  value  of  acceleration, 
the  California  and  the  Japanese  earthquake  studies  were 
gone  over.  Omori,  who  has  made  a  classification  of 
Japanese  earthquakes,  classifies  as  No.  4  those  earth- 
quakes which  have  a  maximum  acceleration  of  2000  mm. 
per  sec.  per  sec,  in  which  all  factory  chimneys  are  broken, 
and  most  of  the  ordinary  brick  buildings  partly  or  to- 
tally destroyed,  etc  This  corresponds  io  Class  B  of  the 
scale  of  the  California  Earthquake  Conmiission,  which  is 
defined  as  comprising  "fairly  general  collapse  of  brick 
and  frame  buildings  when  not  unusually  strong;  serious 
cracking  of  brickwork  and  masonry  in  excellent  struc- 
tures; the  formation  of  broad  wavelike  folds  in  paved 
and  asphalt-coated  streets,"  etc.  The  symptoms  de- 
scribed were  taken  by  the  designer  of  the  tower  as  de- 
fining the  most  severe  earthquake  to  be  expected  in  Cal- 
ifornia, though  not  as  violent  as  the  most  severe  observed 
in  Japan,  where  it  is  reported  accelerations  as  high  as 
10,000  mm.  per  sec.  per  sec.  occurred. 

In  designing  a  chimney  for  a  pumping  station  in  San 
Francisco  on  rock,  the  city  specified  an  acceleration  of 
6.2  ft.  per  sec.  per  sec,  practically  identical  with  that 
assumed  here.  It  is  worth  noting  that  structures  on  rock 
foundations  suffer  less  in  earthquakes  than  structures  on 
soft  ground.  The  gate  tower  will  also  rest  on  rock  foun- 
dation. 

Tests  were  made  on  low  brick  piers  fixed  to  a  shaking 
table.  The  piers  broke  near  the  base  at  an  acceleration 
which  on  the  average  was  0.8  of  the  calculated  breaking 
acceleration,  computed  from  other  tests  of  the  strength 
of  the  brickwork,  assuming  that  on  the  shaking  table 
there  is  a  "gradual  application"  of  the  force.  On  the 
other  hand,  it  has  been  noticed  that  chimneys  destroyed 
in  earthquakes  broke  a  little  above  midheight,  and  only 
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jarely  wore  tlicy  dama.iioil  near  the  base;  so  tliat  the 
strength  of  the  tower  near  its  middle  may  be  roirarded 
as  the  critical  element.  Tliis  midlieight  strength  being 
sufficient  to  resist  an  acceleration  somewliat  greater  than 
that  of  the  assumed  eartliquake,  tlie  tower  is  safe  tlirough- 
out  its  lieight. 

The  chief  other  question  considered  was  tlie  jtcriod  of 
vibration.  In  strong  earthquakes  the  period  of  tlie  earth 
movements  is  below  1  sec.  for  the  principal  movements. 
To  avoid  resonance  effects,  which  might  lead  to  indefinite 
multiplication  of  the  stresses,  it  was  aimed  to  make  the 
period  of  vibration  of  the  tower  as  far  different  as  possible 
from  the  period  of  earth  movement.  The  tower's  natural 
period  is  1.03  sec.  (tower  empty  in  air)  to  1.45  sec. 
(tower  full  of  water  in  air).  However,  the  damping  ef- 
fect of  the  water  surrounding  the  tower  will  probably 
make  the  question  of  perind  of  vibration  relatively  un- 
important. 

For  protection  against  the  destructive  effects  of  reson- 
ance, the  upper  part  of  the  tower  shell  was  increased  in 
thickness  on  the  recommendation  of  Prof.  Charles  Derleth 
from  12  in.  to  18  in.;  the  periods  previously  given  apply 
to  the  heavier  section.  Further,  to  give  a  larger  margin 
of  strength  for  any  chance  resonance  effects,  additional 
circular  and  longitudinal  steel  was  placed  in  the  shell 
beyond  what  was  required  on  the  basis  of  the  accelera- 
tion calculations. 

PiiOi'OKTiox.s  OF  Tower 

The  tower,  220  ft.  high  above  the  base  and  220  ft. 
high  above  rock,  is  of  20  ft.  inside  and  28  ft.  outside 
diameter  at  the  base,  and  of  10  ft.  inside  and  13  ft.  out- 
side diameter  at  the  top.  The  footing  slab  is  octagonal, 
50  ft.  in  least  diameter  and  9  ft.  thick.  Both  inner 
and  outer  faces  are  built  to  a  smooth  taper,  on  the  ground 
that  offsets  would  form  definite  planes  of  weakness,  while 
a  cylindrical  inside  would  mean  either  unduly  large  diam- 
eter at  the  top  or  too  small  a  diameter  at  the  bottom. 
The  tapered  form  also  gives  lower  center  of  gravity  and 
decreased  water  displacement,  hence  greater  effective 
weight  of  the  tower. 

Stresses  under  the  maximum  assumed  earthquake  con- 
ditions were  taken  at  20.000  lb.  for  the  steel  and  730  lb. 
for  the  concrete.  A  gravel  concrete  equivalent  to  1:2:4 
mi.xture  is  specified  to  be  so  made  as  to  have  a  28-day 
strength  of  2000  lb.  per  sq.in.  The  steel  was  propor- 
tioned for  the  computed  stresses,  except  that  it  was  no- 
where allowed  to  fall  below  0.2.5%  (inerea.sed  on  Pro- 
fessor Dereleth's  recommendation  to  0.33%).  The  lon- 
gitudinal steel  averages  from  0.3%  to  0.4%  ;  in  the 
lower  section  of  the  tower  it  consists  of  an  inner  ring 
of  forty  1-in.  square  rods  and  an  outer  ring  of  forty  li/^- 
in.  and  forty  1-in.  rods ;  at  the  top  it  consi-sts  of  an  inner 
ring  of  twenty  %-in.  and  an  outer  ring  of  forty  %-in. 
square  rods.  Circumferential  reinforcement  is  arranged 
in  inner  and  outer  rings,  ranging  from  %  in.  square  to 
%  in.  square  and  spaced  uniformly  12  in.  apart  verti- 
c-ally.  The  steel  is  kept  at  least  4  in.  inward  of  the 
concrete  surface. 

The  horizontal  reinforcement  was  designed  for  re- 
>istance  against  collapse  of  the  shell  under  the  horizontal 
forces  due  to  earthquake  acceleration.  The  steel  was 
proportioned  by  an  arbitrary  formula  for  moment  as 
follows : 

.1/  =  7.5  Ad 


where  A  is  the  area  of  the  cress-section  of  tower  in 
square  feet,  and  d  is  the  diameter  in  feet.  This  for- 
mula, Mr.  Saph  states,  represents  the  resistance  of  a 
ring  1  ft.  high  to  tlie  action  of  the  stated  acceleration 
acting  on  a  ring  4  ft.  high.  No  further  account  is 
taken  of  the  horizontal  shear  transmitted  by  the  part 
of  the  tower  above  the  section  under  consideration. 

Full  Towki;  oi;  Ivmpty  Tower 

As  originally  designed  by  Jlr.  Saph,  the  tower  was  to 
be  empty  or  dry,  the  outlet  pipe  extending  down  through 
it  from  gate-controlled  inlets  at  various  levels.  The 
choice  of  the  empty  tower  was  determined  by  the  belief 
that  the  water  in  a  full  tower  would  add  to  the  possible 
earthquake  efTect. 

In  reviewing  the  report,  Prof.  Chas.  Derleth  took  the 
opposite  view,  holding  that  a  full  tower  would  be  safer 
as  regards  earthquake  effect,  and  he  laid  great  stress  on 
the  fact  that  a  full  tower  is  free  from  all  possibility  of 
trouble  by  uplift,  and  hence  is  also  safer  against  sliding. 
He  therefore  recommended  detailing  the  tower  as  a  full 
tower,  to  contain  water  standing  at  reservoir  level.  This 
recommendation  was  adopted  by  the  company. 
'^' 

Tests  of  Fiirepiroofedl  Woo^ 

At  the  recent  annual  meeting  of  the  National  Fire 
Protection  Association,  the  Committee  on  the  Uses  of 
Wood  in  Building  Construction  presented  an  extended 
report'  dealing  with  tests  made  of  wood  treated  with  va- 
rious fire-retarding  compounds  at  the  Government  Forest 
Products  Laboratory  in  ^Madison,  Wis.  These  tests  were 
made  under  the  direction  of  Eobert  E.  Prince  and  in- 
cluded also  tests  of  the  relative  inflammability  of  various 
species  of  wood  untreated  and  of  various  paints  claimed 
by  their  manufacturers  to  have  a  fire-retardant  effect. 

The  conclusions  arrived  at  as  a  result  of  the  tests 
may  be  briefly  summarized  as  follows :  The  widely  held 
idea  that  certain  kinds  of  lumber  are  much  more  re- 
sistant to  fire  than  others  was  not  supported  by  the 
results  of  ilr.  Prince's  tests.  It  should  be  said,  how- 
ever, that  his  tests  were  made  on  the  soft  w'oods  such 
as  are  in  general  use  for  building  construction.  It  is 
of  course  recognized  that  the  hard  woods  are  less  easilv 
ignited  than  the  woods  from  most  evergreen  species,  but 
this  is  not  a  fact  of  practical  importance,  since  the  hard 
woods  are  generally  unsuitable  for  exterior  use. 

Turning  to  the  tests  on  lumber  fireproofed  with  vari- 
ous chemicals,  it  was  found  that  some  of  these  chem- 
icals injured  the  strength  of  the  wood  or  discolored  it. 
and  had  a  corrosive  effect  on  the  cylinders  used  for 
treating.  The  best  results  in  fire  retardation  were  ob- 
tained from  wood  treated  with  ammonium  salts  and 
sodium  borate.  These  chemicals  are  obtainable  at  prices 
which  are  not  a  serious  handicap  to  the  use  of  wood 
treated  with  them.  The  fire-retardant  paint  tests  showed 
that  a  number  of  these  paints  have  considerable  value 
in  decreasing  inflammability,  especially  those  which  are 
designed  for  interior  use.  Extended  tests  were  made 
also  with  various  methods  for  reducing  the  inflammabil- 
ity of  shingle  roofs,  and  it  was  found  to  be  practicable 
to  effect  this  by  various  methods  at  a  reasonable  cost. 

'The  committee  report  has  been  reprinted  a.s  a  -separate 
pamphlet  and  can  be  obtained  from  the  Secretarv  of  the  Na- 
tional Fire  Protection  Association,  Franklin  H.'  Wentworth, 
S7  Milk  St.,  Boston,   .Mass. 
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]\\    r..    II.    I'lErMKIEIi 


SYNOPSIS^dirrs  a  descriptioii  of  the  inrlliods 
of  maiiitaiiiinij  concreic  and  brick  parciiirnts  un 
stale-aid  highwaiis  in  Illinois,  for  which  a  special 
motor  truck  was  made  by  rebuilding  a  small  run- 
about;  also  by  the  xise  of  a  hand-drawn  kettle. 
Gives  cost  data  on  practically  all  the  more  impor- 
linit  stair  roads. 

Inasmuch  a.s  tlic  Illinois  .state-aid  road  law  requires 
the  state  to  stand  the  whole  upkeep  cost,  the  State 
Highway  Commission  has  deemed  it  advisahle  in  the  ma- 
jority of  cases  to  have  the  roads  constructed  of  sonic 
of  the  more  durable  types  of  pavement,  such  as  brick 
and  concrete.  The  state-aid  routes  are  the  main  traveled 
thoroughfares  and  will  necessarily  require  considerable 
attention,  even  when  constructed  of  the  most  durable 
types  of  pavement. 

The  highway  law  has  been  in  effect  but  two  years, 
and  there  has  been,  in  round  numbers,  only  about  100 
miles  of  road  constructed  under  state  supervision  and 
with  state  aid,  so  it  woidd  seem  at  first  thought  that  the 
upkeep  cost  on  these  roads  would  be  almost  negligible 
at  this  time.  It  is  indeed  expected  that  the  mainte- 
nance cost  will  be  very  light  the  first  few  years,  but  it 
is  qiiite  important  that  the  roads  should  receive  such  at- 
tention as  is  needed. 

The  100  miles  of  pavements  that  have  been  con- 
structed are  widely  separated  in  many  different  counties 


FIG.   1.      SMALL,  MOTOR  TRUCK  FOR  CONCRETE 
ROAD  MAINTENANCE,   ILLINOIS 

of  the  state.  However,  about  50  jDer  cent,  of  the  con- 
crete pavements  are  within  a  radius  of  75  miles  of  Chi- 
cago, or  within  the  Northeast  division.  The  other  si.\ 
divisions  of  the  state  have  both  concrete  and  brick 
pavements,  widely  scattered. 

Equipment  for  Maintenance  Work 
On  account  of  the  present  small  mileage  of  improved 
roads  as  well  as  their  wide  distribution  throughout  the 

•Maintenance  Engineer,  Illinois  State  Higliwa.v  Dopartment. 
Spiinb-nelU.  111. 


state,  it  was  thought  expedient  to  furnish  a  small  portable 
heating  kettle,  steel  broom,  heavy  barn  broom,  a  scratch- 
ing tool  and  pouring  can  to  only  four  of  the  seven  di- 
\isii)ns;  two  (}f  the  divisions  being  able  to  liorrow  from 


FIG.    2.      PORTABLE    HEATING    KETTLE    B'OR    CONCRETE 
ROAD  MAINTENANCE,  ILLINOIS 

adjoining  ones,  and  thus  take  care  of  the  necessary  work 
for  the  next  two  years. 

The  Northeast  division,  which  has  about  50  per  cent, 
of  the  state-aid  concrete  pavements,  is  provided  with  a 
small  motor  truck  for  maintenance  work.  The  princi- 
pal use  of  the  truck  is  to  transport  the  necessary  heating 
apparatus,  bituminous  filler  and  sand.  The  maximum 
load  that  is  transported  to  different  sections  of  road  does 
not  exceed  1000  pounds.  A  light  truck  that  could  be 
easily  converted  into  a  ear  for  use  of  the  division  engi- 
neer was  considered  the  most  satisfactory. 

For  this  service  a  Ford  runabout  has  been  equipped 
by  rejjlaeing  the  rear  hood  with  a  -i3x3G-in.  demountable 
body  (Fig.  1).  To  the  lower  corners  of  this  body  are 
attached  3x3x%-in.  angles,  which  project  in  the  rear  suf- 
licicntly  to  support  a  32x30xl6-in.  heating  kettle.  In  the 
roiTier  of  the  body  a  socket  is  provided  for  holding  a  light 
derrick  equipped  with  a  differential  chain  block  for  hoist- 
ing drums  and  barrels  of  bituminous  material  into  the 
truck  and  for  dismounting  the  heating  kettle  when  other 
use  of  ilie  car  is  desired.  The  derrick  is  made  so  that 
line  man  can  handle  any  load  he  wishes  to  put  into  the 
truck,  and  it  can  be  removed  easily  and  carried  at  a 
suitable  place  under  the  body  of  the  car.  On  account 
of  the  load  the  ear  is  required  to  carry,  oversize  tires 
(31x4  in.)  with  demountable  rims  are  placed  on  all 
four  wheels. 

The  rectangular  heating  kettle  mounted  on  the  rear 
of  the  truck  has  a  tight-fitting  lid.  Beneath  the  kettle 
are  mounted  six  standard  cup  gasoline  burners,  supplied 
from  the  car's  gasoline  tank.  Gasoline  is  used  for  heat- 
ing the  bituminous  material  in  preference  to  other  fuel, 
largely  on  account  of  its  weight,  cleanliness  and  con- 
venience. 

It  has  been  found  that  about  1  gal.  of  gasoline  will 
supply  sufficient  heat  for  one  day's  work.     The  burner^ 
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limy  be  startuil  (|iii(kly  nml  wIr'H  the  liitimiinous  iiiatcriiil 
is  once  hot,  a  single  burner  will  keep  it  at  the  proper 
temperature  throughout  the  day.  The  burners  work  sat- 
isfactorily while  the  car  is  running,  so  there  is  practi- 
cally no  time  lost  in  getting  the  material  heated.  When 
the  car  is  needed  for  other  use,  the  kettle  is  dismounted 
and  a  small  gasoline  can  is  hooked  to  the  side  of  the 
kettle  and  connected  with  the  burners  by  a  short  hose. 

Dhtails  of  OPKii.vnoN  of  Tkuck 

A  great  deal  of  dependence  can  be  put  in  the  efficiency 
of  maintenance  with  tliis  truck,  for  an  expert  can  he 
placed  in  charge  of  the  work.     The  expert  then  is  the  only 


laborer  to  d<i  and  sujiervise  a  majority  of  the  work.  On 
account  of  the  delays  in  shipping  the  kettle  from  place 
to  place,  it  is  not  always  convenient  to  have  an  expert 
follow  it.  The  division  engineer  merely  directs  the  ship- 
ping of  the  equipment  and  arranges  with  some  local 
men  to  do  the  work  in  accordance  with  his  directions. 
However,  under  this  scheme  the  division  engineer  is  re- 
quired to  give  consideral)le  of  Ids  time  to  maintenance 
work. 

M.\TEKiAi,s  Used  in  Repair  Work 

The  State  Highway  Department  during  the  last  four 
vcars  has  investigated  the  use  of  various  materials  for 
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FIG.    3.      FORM   FOR   COST   DATA   ON   ILLINOIS   STATE-AID  ROAD  MAINTENANCE 
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one  who  goes  witli  the  truck  from  place  to  place,  and  he 
hires  all  the  help  required  for  any  particular  job.  If 
the  truck  crew  consisted  of  more  there  would  be  many 
days  in  which,  on  account  of  weather  conditions,  they 
could  not  work.  Under  the  present  system  bad  weather 
causes  but  little  loss  of  time,  as  there  are  usually  a 
riumber  of  things  that  can  be  done  by  the  man  in  charge, 
such  as  cleaning  out  ditches,  clearing  culverts,  fixing  up 
the  side  roads,  etc. 

Where  a  portable  heating  kettle  (Fig.  2)  is  used  with- 
out the  truck  it  is  necessary  to  depend  upon  the  average 


filling  cracks  and  joints  in  concrete  pavements.  It  is 
evident  that  a  well-selected  bituminous  material  and 
clean  coarse  sand,  if  properly  applied,  meet  the  require- 
ments. Jle.xican,  Texas  and  California  asphalts  and 
some  refined  tars  have  been  used.  A  proper  grade  of 
refined  tar  seems  to  give  the  best  results,  but  with  any 
of  the  bituminous  materials  it  seems  to  be  necessary  and 
advantageous  to  cover  all  cracks  and  joints  twice  each 
year,  once  in  the  spring  and  again  in  the  late  fall. 

While  the  small  truck  referred  to  has  been  very  de- 
pendable  and   ha.s   fulfilled   most  of   the   requirements 
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imposed  upon  it  in  the  way  of  upkeep  on  the  niaciuhun  where  the  portable  hand  kettle  was  used.     This  will  be 

and   earth   shoulders,   side    roads,    ditches,    etc.,    it   was  offset  considerably  more  in  favor  of  the  truck  when  the 

not  de.'iigned  for  this  purpo.se.     It  is  expected  that  in  cost  of  supervision  is  included  and  the  time  required  for 

(lie  near  future  a  much  larger  truck,  operated  in  the  same  doing  the  work  is  taken  into  consideration.     The  division 

manner,  will  be  equipped  to  handle  the  upkeep  on  all  engineer  mu.st  necessarily  give  considerable  of  his  time 

gravel  and  macadam  roads,  macadam  and  earth  shoulders,  to  maintenance  work  where  the  portable  hand  kettle  is 

side  roads,  ditches,  etc.  used.     However,  he  has  the  opportunity  to  select  good 

,,                    „                     itr          T^  weather  for  all  work  done  with  the  outfit  and  accordingly 

System  of  KEPonTs  of  \\  ohk  Done  ,           ,  ,                        .         i        •     .       •   .                  , 

does  not  have  any  men  charged  agamst  maintenance  work 

The  truck  operator  is  required  to  make  a  daily  re-  when  they  are  not  able  to  work  on  the  roads,  as  has  been 

port  on  a  post-card  form  to  the  maintenance  engineer  the  case  with  the  truck  outfit. 

at   the  headquarters   office,   giving  the   date   of  his   ar-  It  will  be  noted  from  the  tal)le  that  the  cost  of  filling 

rival  on  the  job,  the  amount  of  road  covered  each  day,  cracks  and  joints  ranges  from  0.1  to  0.57c.  per  sq.yd. 

the  a])pro,ximate  time  of  finishing  work  and  other  relevant  of  pavement,  usually  varying  in  proportion  to  the  dis- 

reniarks.  continuity  of  the  pavement.     Discontinuity  is  represented 

The  truck  operator  also  sends  post-card  reports  to  the  by  the  figure  found  by  dividing  the  total  length  of  all 

division  engineer  to  keep  him  advi.sed  of  when  the  road  cracks  and  joints,  in  feet,  by  the  square  yards  of  pave- 

will  be  completed  and  when  the  truck  will  arrive  at  the  ment.     The   expression   of   discontinuity   is   figured   for 

next  point.     This  is  required  that  the  division  engineer  each  road  on  which  work  is  done,  as  it  serves  as  a  guide 

may  know  what  progress  is  being  made  in  his  division  and  to  compare  the  cost  of  maintenance  work.     It  also  gives 

arrange  to  visit  the  respective  jobs  as  he  finds  it  pos-  a  basis  for  comparing  the  condition  of  surfaces  on  vari- 

sible.  ous  pavements. 

Upon  the  completion  of  a  route  or  section  of  a  state-  The  specifications  under  which  the  state-aid  roads 
aid  road,  the  operator  or  man  in  charge  of  the  work  were  constructed  required  a  i/i-in.  felt  joint  to  be  placed 
makes  a  detailed  report  of  all  expenditures  on  the  accom-  at  an  angle  of  75  deg.  with  the  center  line  of  the  pave- 
panying  form,  Fig.  3.  This  report  is  checked  by  the  ment  and  at  intervals  of  100  ft.;  joints  were  also  re- 
division  engineer,  if  possible,  and  then  forwarded  to  the  quired  at  the  close  of  each  day's  work,  but  in  no  case 
headquarters  office,  where  the  maintenance  engineer  were  they  to  be  spaced  less  than  40  ft.  unless  specified 
makes  a  final  check  on  all  items  of  expenditure.  In  ad-  by  the  engineer.  The  10-  and  18-ft.  pavements  con- 
dition to  the  work  report,  the  maintenance  engineer  and  structed  under  these  specifications  have,  under  normal 
the  division  engineer  are  each  required  to  make  a  monthly  conditions,  a  discontinuity  of  from  0.09  to  0.1. 
statement  to  the  chief  state-highway  engineer  of  all  If  joints  had  been  placed  at  50-ft.  intervals  instead 
money  received  and  expended  on  the  maintenance  and  of  100-ft.,  the  discontinuity  of  the  surface  on  the  nor- 
upkeep  work  during  the  month.  nial  10-  and  18-ft.  pavements  would  have  been  from  0.18 

d          n        T\              Tr                        IT  to   0.2.     From   a  maintenance   standpoint,   therefore,   it 

Some  Cost  Data  of  Maintenance  A\  oek  , ,  ,             ,       ^        ,    ,              ,   ^   .  .\                .' 

would  be  an  advantage  to  have  as  lew  joints  as  possible. 

The  following  data  have  been  taken  from  some  work  Yout  years'  experience  in  maintaining  concrete  pavements 

recently  done  with  the  portable  heating  kettle  and  the  in  nfinois  indicates  that  joints,  even  though  protected 

automobile  truck.     Only  cost  data   in  maintaining  the  ^vith  armor  plates,  require  about  the  same  attention  as  do 

.slab,  or  pavement  proper,  are  given.     The  upkeep  costs  the  ordinary  cracks, 
on  macadam  and  earth  shoulders,  side  roads  and  ditches 

are  not  included.  Definition.s  of  the  Teems  U.sed 

It  will  be  noted  that  the  average  cost  of  maintenance  It  is  evident  that  the  term  "maintenance"  has  been 

where  the  truck  was  used  is  about  one-third  less  than  greatly  misused,  or  at  least  used  to  express  two  or  three 

cost  d.-\ta  showing  the  relative  efficiency  of  different  methods  of  maintaining  concrete  pave.ments  by  filling 

cracks  and  joints  with  bituminous  m.\terial 

. — Conditions Cost  of  Labor ■ Materials ■ 

Total 

I->enKth    Expression  Teams, 

in  ft.  of    ofDiscon-  Freight,                                                                                                        Per         Per 

Craeks     tiniiity  of  Storage.       Bitumi-      Sand      Dep.  on                                   Cost        Mile       Mile 

Sec-                                 sq.yd.         and        Pavement,                       Com-  Transpor-        nous          and        Equip-    Super-    Total        per         10-ft.      18-ft. 

County      tion     Built     Width       (a)      Joints  (b)          b/a           Skilled        mon  tation        Material     Stone      ment'     vision^     Cost      sq.yd.      Road      Road 

Portable  Heating  Kettle  Used 

Cass  A       1914         10         7.279  917  0  126         $1100         $3.50  $9.96  SI  92       $0.60       $1.25        S28.23     $0.0039  $22  80 

Iroquois...     A       1914         10       13.433        1753  0  130  3  90  4  80  8  85  5  17  .40         2.30       25.42  .0019     1170 

Iroquois...      B       1914  10        14,784         1980  0  134  3.30  4.40  10.60  4  63  42  2  60        25  95  0017     10  00 

Sangamon.              1912         IS       12,600        6065           0  472           10  00         17  67  11.25           20  87         2  00         121                    63  00           0050                 $52  80 

Sangamon.     B       1914         18         4,400          854           0.194             5  00           7.30  8  75             3.75            .00         0.40                   25  20           0057                   60  20 

Sangamon.     C       1914         18         4,400          577           0.131             3  00           1.22  1.25             1.S7           .20           .40              .        7  94           0018                   19  00 

Sangamon.     D      1914         18         4,000          774           0.193             3  00           1.22  1.25             187            .20           .40                     7.94           0020                   21   10 

Sangamon.     E       1914         18         4,700          690           0  147             5  00           4  12  3.75             1.87            .30            .45         ...      15  49           0033                   34.80 

Menard...      A       1914          10          2,667           290            0.108              3  85            0  70  3.61               125            .25            .45        ....      1011            0038     22  20 

Average  cost  per  square  yard $0  0032 

Auto  Truck  Used 

Cook  1)       1914  IS       32.470        3120  0  096  $13  00  $8.00  $3.35  $9  69       SO  00       $6  00        $40  04     $0  0012  $12  65 

Lincoln.    ..     A       1914          10          4.WK)          4.5S            0   115              3  00            2.00  .56              174             .10          140        ....        8  80            0022  $12  90 

Lincoln.    ..    D      1914         10         4,000          503           0  126             3  00           2  00  .70             2  17            .10         1.40       ....        9  37           00.34     19  90 

Livingston.     A       1914          10        13,810        2240            0  162            12  00            3.75  2.80              5  57            .50          4.70        ....      29  32            0021      12  30 

Kankakee        A       1914          10        10,.5OO         1711            0.163            14  00            4  00  1.30              5  30          100          3  60        ....      29  20            002S      16  40 

Will..  .     A       1914  10        10,666        2000  0   188  18  00  4  60  4  89  4  62  .20  3  60        35  91  0034      19  90 

Cook E       1914          18       .38,884        5488            0.141            2100            8  00  4  54              8  92              40          7  40                     50  86            0013                     13.70 

Cook n       1914          18        14,222        1821            0  128              4  50            3  00  1.26              5  72              10          2  75          ...      17  33            0012                     12.70 

Cook A       1914         18         5,246  706  0  135  150  100  57  111  00         100  5  18  0013 10- jO 

Average  cost  per  square  yard $0  0021 

1.     Under  depreciation  $1  per  mile  of  pavement  maintained  is  charged  against  the  portable  heating  kettle  equipment  and  $2  per  mile  for  the  truck.    2.     The    cost  of 
supervision  is  prorated  against  the  maintenance  and  upkeep  at  the  close  of  the  season. 
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wkIcIv  (lillViX'iit  thiiiu's  cmiin'ctcd  with  tlic  liikiiii;  ciiro  of 
roails.  Sonu'  have  divided  tiic  (cnii,  iisiiii;-  "strict  niain- 
tcnaiice,"   '"jiartial    mainU-naiuc,"    "tdtal    niainteiiance," 

etc. 

It  Wdidd  sccni  pi-opcr  tn  coiiliiic  "inaiiitcnaiicc"  to 
tukiiij;'  care  ul'  the  wearing'  surl'acc  of  tiic  road  and  to 
use  it  in  connection  witli  those  operations  necessary  to 
keep  the  traveled  way  true  to  its  orijjinal  type,  and  to 
use  t!ic  term  •"upkeep"  in  the  hroader  sense  and  to  con- 
nect it  with  those  oiierations  necessary  to  keep  or  re- 
store tlie  entire  road  to  its  ori<;inal  surface.  Tiie  ujikeej) 
siioxild  apply  i)articularly  to  the  sideroads,  ditches,  etc. 
The  term  "repairs"'  should  lie  used  to  denote  all  opera- 
tions necessary  to  restore  the  traveled  portion  of  the  pub- 
lie  hiijhway  to  its  oriL'inal  condition. 

Sid  TerreIb©BiMrji®p  ILsvo 

Two  large  screw  pumps,  one  of  which  is  shown  in  the 
accompanying  views,  have  recently  iieen  installed  in  (Sub- 
district  No.  1,  Upper  Terrebonne,  La.  These  have  a 
capacity  of  45,000  gal.  per  min.  (100  sec.-ft.,  or  65  mil- 
lion gallons  per  day)  against  a  4-ft.  head.  They  are  used 
for  draining  4240  acres  of  marsh  land,  lifting  the  dis- 
charge against  a  total  head  varying  from  4  to  6  ft.  In 
general  outline  the  pumps  resemble  the  larger  screw 
pumps  of  the  New  Orleans  city  drainage  works  (332  mil- 
lion gallons  capacity  against  12  ft.  head)  described  in 
Engineering  News,  Jan.  15,  1914.  The  design,  briefly 
described,  consists  of  a  siphon-elbow  section  in  which  a 
screw  impeller  rotates.  Special  effort  was  given  in  the 
designing  and  construction  to  reduction  of  flow  friction. 

The  most  interesting  features  of  this  particular  type 
are:  The  conical  inner  case  with  cvlindrical  extensions. 


above  70%  is  exi)ected  over  a  wide  range  (based  on 
actual  performance  of  a  similar  30-in.  pump  in  New 
Orleans  regularly  ])uniping  21  sec.-ft.  against  7  ft.  head). 
These  jjunips  were  designed  by  A.  B.  Wood,  Mechanical 
Engineer  of  the  New  Orleans  Sewage  and  Water  Board, 


\<7-/4>f 
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SICCTIO.N'  THKdrim   TKUREBONNE   PUMP 


;uul  were  built  by  the  l)"()licr  Centrifugal  l'uni|)  &  Ma- 
cliine  Co.,  of  Philadelphia.  The  driving  engines  were 
liuilt  by  Fairbanks,  Morse  &  Co.,  of  Chicago.  The  J.  A. 
Krusc  Co.,  of  New  Orleans,  were  engineers  for  the  plant. 


irnenipliiyiiient  in  the  Winter  Season  and  what  can  be 
done  by  enKinetrs  to  reduce  it  in  amount  has  been  investiKated 
by  a  special  committee  of  tlie  Oregon  Society  of  Engineers, 
made  up  of  J.  P.  Newell,  E.  G.  Hopson  and  others.  The  com- 
mittee in  its  report  showed  that  in  the  mild  winter  climate  of 
the  north  Pacific  co.ist  a  large  proportion  of  engineering 
operations  could  be  conducted  as  economically  in  the  winter 
as  in  the  summer,  and  that  habits  and  custom  have  as  much 
to  do  with  the  slackening  of  engineering  work  in  the  winter 
as  the  inclemency  of  the  season.  It  is  a  fallacy  to  conclude 
that  winter  work  is  more  costly  than  summer  work,  because 
on  the  face  of  the  figures  the  cost  per  cubic  yard  of  dirt  han- 
dled is  a  little  higher  in  winter  than  in  summer.  The  eco- 
nomic loss  to  the  community  from  having  a  large  number  of 
workingmen  idle  during  the  winter  season  must  be  taken  into 
account.     During   the   crop   season   there   is  always   plenty   of 


FIG.    1.      HIGH-EFFICIENCY    SCREW    PUMP    FOR    TERREBONNE,  LA. 


which  surrounds  the  impeller  shaft  and  which,  with  the 
outside  case,  forms  a  carefully  shaped  flow  passage  to  and 
from  the  impeller ;  the  stationary  vanes  guiding  the  water 
as  it  leaves  the  impeller  and  furnishing  middle  supports 
for  the  inner  case;  the  impeller  with  a  cast-iron  center 
and  cast-in  cast-steel  blades ;  the  separate  support  bear- 
ings, stuffing-boxes  and  roller  thrust  bearing.  Each  im- 
peller is  driven  by  a  single-cylinder  60-hp.  oil  engine  at 
200  r.p.m.  This  is  a  high  speed  com])ared  with  that  for 
a  centrifugal   pump  for  such  service.     An   efficiency  of 


demand  for  labor  on  the  farms,  and  those  in  charge  of  public 
work  should  therefore  attempt  to  do  as  much  work  as  possi- 
ble in  the  winter  rather  than  in  the  summer.  The  committee 
enumerates  various  pieces  of  contract  work  performed  during 
the  winter  in  Portland  and  vicinity,  such  as  building  erec- 
tion, park  construction,  grading,  street  and  sewer  work  and 
highway  construction,  and  shows  that  the  advantage  to  con- 
tractors of  holding  their  organiz.ation  together  and  the  ability 
to  secure  a  better  class  of  labor  during  the  slack  season 
operates  to  make  such  work,  on  the  whole,  quite  as  economical 
for  the  taxpayer  as  that  done  during  the  summer  season.  The 
commission  suggested  the  appointment  by  the  Governor  of  a 
commission  of  engineers  to  supervise  all  state  engineering 
operations  in  the  interest  of  winter  employment. 
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Irfayaim^  Otuitt  Tower  Fo^iadl^ftaoinis       IRepsilirainig  AsplhaiEtl  FavesimeEats 
Watilho^iaft  Tesiapllatle  ^^atllho^tl  ai  FEsiiat^* 

J.  A.  \V;ills  ill  a  \vA\K\-  oil  "Tower  Fouiulations,"  in 
the  June  rroceeiHiiy.t  of  tliu  American  Institute  of  Elec- 
trical Engineer.*,  gives  the  I'ollowiug  method  of  laving 
out  transmi.ssion-tower  foundations: 

The  engineer  stakes  the  renter  of  the  tower  and  marks 
the  tower  height  on  the  reference  stake;  in  addition  to 

this  two  stakes  are  put  down 

in  the  direction  of  the  line 

and  two  stakes  across  the  line. 

These   four    stakes   give   the 

center  line  of   the  base.     A 

cord  is  strung  across  two  of 

the  stakes   and  the   distance 

from   the   center   stake   to   a 

line    through    the    center    of 

two  holes  on  the  same  side  is 

measured  by  means  of  a  stick 

cut  to  length.  The  point  is 
marked  with  a  pin,  and  the  operation  is  repeated  on  the 
other  side  of  the  center.  By  swinging  the  cord  90  deg. 
to  the  other  stakes  two  more  points  are  located.  By  lay- 
ing out  two  sticks  of  a  length  equal  to  half  the  base  width 
of  the  tower  from  two  adjacent  points  found  in  the  first 
operation,  and  then  swinging  them  till  their  ends  meet, 
the  center  of  one  corner  is  located.  The  operation  is  best 
understood  from  the  accompanying  sketch. 

In  this  way  two  men  can  lay  out  the  base  in  less  than 
five  minutes,  and  no  heavy  tools  are  required.  One  man 
is  provided  for  each  hole,  and  the  foreman  is  able  to  take 
care  of  from  three  to  four  gangs.  This  method  avoids 
the  transportation  of  a  template.  W\\en  a  man  starts 
to  dig  a  hole  he  first  makes  a  circle,  approximately  1(5 
in.  in  diameter,  around  the  stake  and  keeps  inside  this 
circle. 


LAYING    OUT    FOOTING 
WITHOUT  TEMPLATE 


By   F.   X.   BiNGHAJEf 

During  the  winter  months,  when  asphalt  paving  plants 
are  closed  down,  there  are  often  many  cuts  made  in 
asphalt  pavements  from  various  causes.  These  are  not 
large  at  the  time  they  are  made,  but  if  they  are  allowed  to 
remain  unrepaired  for  weeks  or  sometimes  months,  the 
abrasion  of  traffic  will  cause  raveling  and  disintegration 
to  take  place,  and  the  cut  to  be  repaired  will  be  much 
larger  than  it  was  originally.  The  postponing  of  repairs 
to  warm  weather  thus  leads  to  disputes  between  the  city 
and  the  person  who  made  and  has  to  pay  for  repairing  the 
pavement  cuts.  Not  only  do  these  cuts  ravel  and  dis- 
integrate if  left  unrepaired,  but  with  the  coming  of  spring 
thaws  and  rains  the  water  invariably  gets  under  the  pave- 
ment for  a  considerable  distance  and  causes  the  destruc- 
tion of  correspondingly  large  areas  of  pavement. 

It  is  not  feasible  to  start  up  an  asphalt  plant  to  turn 
out  such  a  small  quantity  of  material  as  is  usually  needed 
to  fix  a  few  winter  cuts.  In  order  to  take  care  of  these 
repairs  as  needed  when  our  Spokane  municipal  plant  is 
closed  down,  we  have  found  it  very  economical  and  prac- 
tical to  proceed  as  follows: 

Before  the  plant  is  closed  down  for  the  winter  we  make 
up  a  hot  mixture  of  sand,  filler,  stone  and  asphaltic 
cement,  as  though  it  was  for  immediate  use,  the  only  dif- 
ference being  that  we  use  a  mixture  richer  in  asphaltic 
cement  than  is  usual.  This  mixture  is  then  lightly  spread 
i)y  means  of  rakes  to  a  uniform  depth  of  3  in.  on  a  smooth 
plot  of  ground  that  has  been  lightly  sanded  and,  while 

•For  further  inforniation  on  this  subject  the  reader  is 
referred  to  "Engineering  News,"  Feb.  11,  1915,  p.  258,  an 
article  on  "Patching  Bituminous  Pavements  Without  an  As- 
phalt Plant  or  a  Steam  Roller,"  by  Samuel  H,  Lea,  City  En- 
gineer, Charlotte,  N.  C. 

■^Superintendent  of  the  Municipal  Asphalt  Plant,  Spokane, 
Wash. 


OUTFIT    FOR    REPAIRING    ASl'HALT    I'AVEMENTS    IN    SPOKANE,    WASH.,    DURING    THE    WINTER    MONTHS 
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MACHINE  FOR  BORING  TIE-ROD  HOLES  IN  PILES  UNDER    WATIOR.  CHICAGO  MUNICIPAL   KY. 
In  service,  the  sills  on  which  the  men  are  standing  rest  on  the  pile  heads 


still  hot,  is  marked  off  into  cakes  approximaWy  3  ft. 
square,  rare  being  taken  not  to  pack  or  compress  this  hot 
mixture  in  any  way  while  it  is  cooling.  When  cool  the 
asphalt  layer  is  easily  broken  up  into  cakes  and  is  ready 
for  use. 

Our  emergency-repair  equipment  consists  of  a  small 
motor  truck  with  a  sheet-iron  heating  pan  with  gasoline 
burners.  These  burners  are  so  placed  that  they  are  not 
only  used  to  heat  the  contents  of  the  pan,  but  to  heat 
the  tamping  and  smoothing  irons  as  well.  The  truck  is 
then  loaded  with  the  asphalt  cakes,  which  are  carried  to 
tiie  cuts  to  be  repaired.  While  the  cut  is  being  prepared, 
the  aspiialt  cakes  are  heated  in  the  pan  and  brought  to 
their  original  plastic  consistency.  The  cut  is  filled, 
tamped,  smoothed  and  finished  in  the  usual  manner.  The 
;ruck  driver  and  two  men  make  a  crew,  and  the  cost  of 
this  work  is  surprisingly  low  per  srpiare  yanl. 

The  value  of  the  results  obtained  in  keeping  holes  and 
;'uts  promptly  repaired  is  obvious.  Such  repairs  can  be 
made  in  freezing  weather,  even  wjicii  it  is  necessary  to 
sweep  away  snow  to  get  at  the  i)avement.  Oftentimes 
when  a  small  gas-  or  water-pipe  cut  is  partly  filled  with 
ice,  the  liig  warming  pan  is  placed  directly  over  the  cut 
while  the  asphalt  cake  is  being  heated,  and  the  cut  is  dried 
out  at  the  same  time  and  with  the  same  heat.  This 
method  can  be  used  to  equal  advantage  in  small  towns  or 
on  highways,  where  permanent  asphalt-mixing  plants  are 
not  ahvavs  available. 


airag  vy!m<aleir'= 
es  iim  F51©s 


The  new  3000-ft.  Municipal  Tier  at  Chicago  has  on 
each  side  a  concrete  wall  supported  on  tlirce  lines  of  round 
piles  and  a  line  of  sheet  piling.  Tie-rods  extend  between 
the  rows  of  piles,  and  in  the  outer  part  of  the  pier  there 
are  heavy  tie-rods  extending  across  the  entire  width  of 
the  pier,  to  tie  the  walls  together.     Tlic  boring  of  these 


numerous  tie-rod  holes  under  water,  and  keeping  them 
in  proper  line  and  level  in  the  niles  and  sheet-piling, 
would  have  been  a  tedious  and  troublesome  job.  There- 
fore a  special  machine,  shown  in  the  t  ccompanying  view, 
was  devised  and  built  by  the  contractor,  the  Great  Lakes 
Dredge  &  Dock  Co.,  of  Chicago. 

The  machine  consists  of  a  „pair  of  sills  30  ft.  long, 
with  two  depending  frames,  which  olidc  along  them  and 
carry  horizontal  guides  for  the  augers.  The  end  of  each 
auger  rod  is  connected  by  a  universal  joint  to  a  long  rod 
driven  by  a  pneumatic  drill  held  i. '  a  man  on  top  of 
the  frame,  as  shown.  The  sills  rested  on  the  pile  head* 
and  the  auger  guides  were  .set  at  the  desired  height  and 
position.  With  the  holes  bored  in  tl:ir  way  there  was  no 
difficulty  in  ))lacing  the  tie-rods. 

EIl©watla©im  "Wc^  eh. 

For  building  the  concrete  retaining  walis  and  bridge 
abutments  on  the  Chicago  track  elevation  of  the  New 
York,  Chicago  &  St.  Louis  E.R.  an  outfit  of  concreting 
trains  has  been  used  by  the  Brownell  ^Improvement  Co., 
of  Chicago,  which  has  the  contrat't  for  the  work.  One 
of  the.se  trains  is  sIkiwii  in  Fig.  1 ;  the  towers  of  two 
other  trains  may  be  seen  in  tlie  distance. 

The  special  features  of  the  arrangement  are  that  tlic 
train  is  a  complete  unit  of  material  cars  and  mixing 
plant  and  that  all  material  is  handled  directly  upon  the 
train.  This  latter  point  is  important  when  the  train  is 
located  be.side  (or  sometimes  between)  main  tracks  and 
there  is  practically  no  space  available  outside  of  the  con- 
struction train.  The  mixer  car  is  at  the  head  of  the 
train,  then  come  two  cars  of  broken  stone,  two  cars  of 
screenings  and  a  boxcar  for  cement  (in  sacks). 

Planks  Iriid  across  the  open  cars  carry  two  runways, 
each  two  planks  ^vide.  If  the  load  is  piled  up  .so  that 
the  cross-timbers  cannot  be  placed,  brackets  are  fitted 
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FIG.    1.      CONCRETING 


TRAIN    FOR    BUILDING    ABUTWKNTS  .-^NL)  RETAINING  WALLS  ON  TR.^CIv  ELEVATION  WORK 

AT  CHICAGO;  NEW  YORK,   CHICAGO  &  ST.  LOUIS  R.R. 
towers  of  two  similar  trains  on  the  same  work  can  be  seen   in  tlie  liuclvground 


on  the  side  of  the  car,  carrying  the  rnnway  planks  at 
the  proper  elevation.  Similar  brackets  are  fitted  on 
the  sides  of  the  boxcar.  The  cement,  stone  and  screen- 
ings are  loaded  into  whocUiarrows  and  wheeled  to  the 
mixer,  the  empties  returning  on  the  same  runway. 

"Wlien  the  material  cars  are  empty  the  planks  and 
Ijrackets  are  thrown  off  and  the  cars  are  hauled  away. 
while  another  set  of  five  loaded  cars  is  run  up  to  the 
mixer  car.  The  runways  are  quickly  set  in  position  and 
work  is  resumed.  It  takes  only  from  15  to  25  niiii.  to 
switch  the  cars  and  get  the  work  started  again. 


FIG.   2.      SPOUTI.NG    CO.NCliKTE    ACRO.S.S   .MAIN-LINE 
RAILWAY   TRACKS 

Pennsylvania  Lines.  Track  elevation  work  at  South  Chi- 
cago, III.  The  taller  tower,  with  elevator  bucket,  is  on  the 
front  car  of  the  concreting  train.  The  steel  chute  carries 
the  concrete  across  the  two  main  tracks  to  the  stationary 
tower,  from  which  several  lines  ot  chutes  extend  to  the  forms. 


The  mixer  plant  consi-sts  of  a  special  boxcar,  with  a  1-yd. 
drum  mixer  mounted  at  the  fonvard  end.  Behind  this  are 
the  engine  and  boiler,  while  the  sloping  roof  forms  the 
wheeling  jjlatform,  with  a  charging  chute  to  the  mixer. 
Directly  over  the  mixer  is  a  tower  8  ft.  square,  and  about 
55  ft.  high  above  the  rails.  In  this  is  mounted  the 
receiving  hopper  of  the  distributing  spout.  The  elevator 
bucket  travels  on  leads  placed  not  in  the  tower  but 
ahead  of  it,  far  enough  from  the  front  face  of  the  tower 
to  enable  the  bucket  to  clear  the  end  sill  and  drop  below 
the  level  of  the  car  floor  to  receive  the  concrete  from  the 
mixer. 

The  bucket  is  narrow  and  deep,  and,  at  the  upper  end 
of  its  travel,  rollers  on  the  top  engage  inclined  guide 
rails  so  that  the  bucket  is  pulled  over,  tilting  to  such  an 
:ingle  as  to  insure  comj^lete  discharge  of  the  material. 
The  two  jointed  sections  of  the  steel  spout,  each  about 
'38  ft.  long,  are  guyed  from  a  31 -ft.  boom  stepped  on 
the  tower.  Fig.  1  shows  a  third  spout  laid  longitudinally 
along  the  forms  and  delivering  the  concrete  in  place. 

With  this  arrangement  the  concrete  can  be  spouted 
across  running  tracks.  This  was  done  on  the  South 
Chicago  track-elevation  work  of  the  Pennsylvania  lines, 
where  the  two  main  tracks  extended  between  the  con- 
creting train  and  the  retaining  walls.  There  was  no 
trouble  from  the  spattering  of  concrete  upon  the  trains. 
This  South  Chicago  work  is  shown  in  Fig.  2. 

In  the  view  Fig.  1  the  tower  is  guyed  to  a  building.  This 
was  done  because  the  train  stood  on  a  rough  temporary 
track.  Ordinarily  no  such  support  is  needed.  The  tower 
is  not  built  in  removable  sections,  but  that  part  extending 
above  the  roof  of  the  car  must  be  dismantled  when 
bridges  are  to  be  passed  or  the  outfit  is  to  be  shifted. 
The  machinery  is  selected  to  suit  the  contractors'  ideas 
as  to  the  best  combination,  and  on  the  outfits  shown 
herewith  it  includes  a  Foote  concrete  mixer,  Archer 
elevator  bucket  and  steel  spouting,  and  a  Clyde  hoist 
and  engine.     For  the  temporary  trestle  of  the  south  ap- 
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]ini;irli  to  llic  t'U'valum  of  tlie  Now  York,  Chicago  it 
St.  Louis  Ix.ii.,  the  piles  were  driven  by  a  McMyler  35-ton 
piletlriver  running  on  a  traek  parallel  to  the  trestle.  This 
niacJiine  has  a  revolving  horizontal  truss,  the  outer  end 
of  which  carries  the  53-ft.  leads. 

This  arrangement  of  concreting  trains  has  been  used 
by  the  Brownell  Improvement  Co.  on  nearly  all  its 
numerous  contracts  for  track-elevation  work  in  Chicago. 
The  work  was  in  charge  of  A.  M.  Bannister,  General 
Superintendent  of  the  company.  With  three  of  these 
trains  on  the  New  York,  Chicago  &  St.  Louis  R.R.  work 
shown  in  Fig.  1  about  27,000  cu.yd.  of  concrete  were 
placed  in  (13  working  days. 


PorSalbl®  TTipaclfe  Cirossnirags  nia 


Portable  track  crossings  in  a  construction  track  layout 
are  in  use  at  the  temporary  storage  yard  of  Walter  H. 
dahagan,  Inc.,  contracting  engineer,  at  East  New  I'ork, 
Borough  of  Brooklyn,  New  Y'ork  City.  A  narrow-gage 
construction  track  turns  out  of  a  standard-gage  track,  a 
third  rail  being  laid  in  the  spur.  A  stub  switch  in  one 
rail  provides  the  connection. 


PIG.   1.      MOVABLE   RAIL   IN  PL.\CE   OF   FROG 


PIG.  2.     ANGLE  IRONS  POR  RAILS  OF  NARROW-GAGE 
TRACK  AT   CROSSING 

To  avoid  the  cost  of  a  special  frog,  a  frogless  crossing 
was  designed.  The  outer  rail  of  the  narrow-gage  turnout 
is  raised  to  cross  over  one  rail  of  the  standard-gage  track. 
This  crossing  rail  can  be  swung  off  the  standard-gage  rail 
by  hand,  to  allow  cars  to  move  on  the  latter  track.  When 
the  swinging-rail  is  in  place  to  allow  standard-gage 
movement,  it  is  braced  by  a  bar  placed  between  it  and  the 
opposite  narrow-gage  rail.  This  arrangement,  shown  in 
Fig.  1,  is  a  simplification  of  the  frogless  turnout  used 
to  a  limited  extent  in  main-track  service. 

At  the  other  end  of  the  yard,  where  the  narrow-gage 
(rack  crosses  several  standard-gage  tracks,  angle  irons 
supported  by  timbers  are  used  instead  of  rails  for  the 
narrow-gage  track.  This  does  away  with  the  necessity  of 
blocking  up  the  small  narrow-gage  rails  to  the  height  of 
the  standard-gage  rails.  The  arrangement  is  shown  in 
Fis.  2. 


Wator-Works  Trauaportatioii  Methods  were  made  the  sub- 
ject of  thorough  study  in  ChicaRO,  in.,  in  1914.  A  transporta- 
tion section  was  organized  in  the  division  of  water-supply- 
extension  with  a  head  motor-truck  driver  in  charge.  One 
."i-ton  and  three  2-ton  Pierce-Arrow  trucks  were  used  in  the 
experiments.  The  cost  of  hauling  averaged  about  13c.  per 
ton  mi.  for  the  5-ton  truck  and  varied  from  14c.  to  32c.  per 
■  ■in  mi.  for  the  2-ton  trucks,  depending  on  the  conditions 
lid  efficiency  with  which  they  were  used.  The  hauling  under 
I  ontract  by  teams  cost  on  an  average  26.9c.  per  ton  mi.  The 
hauling  by  teams  hired  by  the  day  was  still  higher.  The 
iHcent  annual  report  of  the  city  engineer  for  the  year  1914 
."tates  that  the  use  of  motor  trucks  and  the  general  study  of 
transportation  have  shown  that  the  motor  trucks  are  econom- 
ical and  efficient  when  properly  handled,  that  the  hauling  of 
certain  materials  by  contract  is  advisable,  and  that  teams 
hired  by  the  day  are  not  efficient. 
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Gompairattiv®  Cosfts  of  ILs^s^aiag      Fl©at^l!mg  Coimcs-etisag  Fls^sat  witlh 


£6°  siiad   112- 

The  introduction  of  IG-ft.  lengths  of  cast-iron  pipe  for 
city  water  mains  was  not<.Hl  in  Engineering  News.  May  6, 
1915,  in  an  editorial  on  "Longer  Cast-Iron  Pipe."  Al- 
though answers  to  inquiries  concerning  experience  witli 
the  new  16-ft.  pipe  lengths  showed  general  satisfaction, 
few  of  the  cities  which  have  introduced  the  longer  ])ipi' 
have  kept  sufTicient  cost  records  to  enable  an  exact  com- 


m 

A  large  floating  concreting  plant  of  unusual  layout,  in 
which  the  cement,  sand,  gravel  and  water  are  dumped  into 
a  bucket  and  hoisted  up  in  the  tower  to  a  Hains  mixer,  is 
being  used  in  concrete-pier  construction  for  the  Lehigh 
Valley  R.E.  at  Pier  8,  North  River,  New  York  City.  The 
mixer  is  installed  about  two-thirds  of  the  way  up  llie 
5.5-ft.  tower,  the  bucket  containing  the  unmixed  materials 


FK;.   1.     ORNERAL  VIEW  OP  PIER  AND  PLANT 
is   lower   than    in    Pig.    2,    owing    to   concreting   being   nearer  the   floating  plant. 


parison  to  be  made  of  the  merits  of  the  new  Ki-ft.  lengths 
and  the  old  Vl-it.  lengths. 

Since  then,  S.  L.  Etnyre,  su]3eriiiten(leiit  of  the  water- 
works department  of  Council  BlulLs,  Iowa,  ha.s  sent  the 
accompanying  tabic  of  three  very  similar  jobs  of  pipe 
laying,  in  April,  1915,  the  first  example  being  a  6-in. 
main  in  16-ft.  pipe  lengths,  while  the  second  and  third 
examples  are  6-in.  mains  in  12-ft.  pipe  lengths.  All 
these  mains  were  laid  with  5  to  5i^-ft.  cover,  and  careful 
records  were  kept  to  make  an  accurate  comparison  of  costs. 


being  hoisted  by  a  two-drum  Lambert  hoisting  engine. 
The  apparatus  is  mounteil  on  an  old  car  float,  310x36  ft. 
in  plan,  which  was  purchased  for  the  purpose  by  the 
Henry  Steers  Contracting  Co.,  17  Battery  PL,  New  York 
City. 

The  sand  and  gravel  arrive  already  mixed,  this  having 
been  done  at  the  contractor's  pit  on  Long  Island.  The 
liaudling  at  the  site  is  thus  simplified,  one  scow  only 
being  necessary  where  otherwise  two  would  have  been 
recpiired.     The  sand  and  gravel   are  handled  from  the 


COMPARATIVE  COSTS  OF  LAYING  10-  AND  12-FT.  LENGTHS  OF  6-IN.  CAST-IRON  PIPE 


-G-In.  C.I.  Main  on  Ground- 
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ileek-scow  by  a  GO-twi  locomotive  crane,  equipped  with  a 
1-yd.  bucket,  running  on  a  track  laid  on  the  mixing  float. 
The  crane  delivers  the  material  to  a  3()-yd.  hopper,  located 
at  one  end  ol'  the  iloat,  in  the  lower  portion  of  the  tower. 
T!ie  cement  arrives  on  covered  barges  and  is  unloaded 
onto  a  belt  conveyor  which  runs  the  length  of  the  float. 
This  conveyor  runs  through  a  long  eemcnt-storage  shed 
(shown  at  the  left  in  Fig.  1)  which  has  a  capacity  of 
1500  bbl.  of  cement.  When  concreting  is  in  progress  the 
cement  bags  are  laid  on  the  conveyor  as  reipiired,  and  thus 
moved  to  the  tower-end  of  the  float.  Here  the  cement  is 
dnmped  into  a  1-yd.  bucket,  in  which  also  is  placed  sand 
and  gravel    from   the  hopper,  and  water   for  the   batch. 


FIG.    2.      CONCRETING    PLANT,    WITH    SAND  AND   GRAVEL 

SCOW   AT    RIGHT   AND    NEW    I'lER   AT   LEFT 
Note  method  ot  supporting  first  chute,  in  its  highest  position 

The  bncket  is  then  elevated  in  the  tower  to  the  mixer, 
the  lower  hopper  of  which  is  at  an  elevation  of  about  30  ft. 
above  deck.  AVhen  the  unmixed  materials  have  been 
dumped  into  the  top  hopper  of  the  mixer,  the  gate  in  the 
bottom  of  this  hopper  is  opened,  allowing  the  mix  to  drop 
into  the  second  hopper,  thence  by  a  similar  procedure  into 
the  bottom  hopper,  which  discharges  into  the  chtiting  sys- 
tem. A  w-ater  pipe  runs  up  the  tower,  so  that  the  mixer 
man  can  add  more  water  if  required. 

The  chuting  system  is  swiveled  in  such  a  way  that  the 
chutes  can  be  swung  about  easily.  Approximately  two- 
thirds  of  the  width  of  the  pier  can  be  reached  by  the  main 
chute  and  extension  which  are  supported  by  a  boom  on  the 
tower.  To  concrete  the  farther  side  of  the  pier,  extension- 
chutes  supported  on  bents  are  placed.  The  chutes  are 
raised  and  lowered  by  steam  power,  the  cable  for  this 
purpose  running  to  the  hoisting  engine.  They  are  swung 
sideways,  either  by  hand-tackle  or  by  lines  run  to  a  winch- 
head  on  the  engine. 

J.  Y.  Higginson,  Soperintendent  for  the  contractor, 
states  that  about  40  yd.  of  concrete  can  be  laid  per  hour 
on  this  class  of  work  by  this  plant. 


The  Lehigh  Valley  U.R.  ])ier  is  of  a  design  not  at 
all  familar  to  New  York  City.  The  concrete  legs  rest 
on  a  pile  substructure  cut  off  at  about  mean  water  line. 
The  bents  are  spaced  10  ft.  c.  to  c,  and  the  bent  piling 
3  ft.  8  in.  c.  to  c.  crosswise.  The  piles  in  each  bent  are 
clamped  at  the  top  in.stead  of  being  capped,  and  the 
spaces  between  the  piles  form  a  key  to  hold  the  foot  of 
the  concrete  leg  in  position;  al.so,  rods  driven  in  the  head 
of  the  piles  extend  up  into  the  concrete,  and  the  bents 
are  braced  longitudinally  by  three  lines  of  concrete  dia- 
])hragms,  and  in  addition  timber  bracing  is  provided 
at  the  .sides  of  the  pier.  There  is  a  continuous  heavy 
fendering  on  each  side  of  the  pier  from  m.  1.  w. 

The  pier  was  designed  and  is  being  constructed  under 
the  sujK'rvision  of  E.  B.  Ashby,  Chief  Engineer  of  the 
railroad;  J.  J.  McCleece,  architect,  was  in  charge  of  the 
dcsis-ninar. 


HOTES 


Htriitiiijj:  the  i'ttnt  of  Water  %VnHte  to  private  con- 
sumers has  become  a  valuable  aid  to  many  city  water-works 
departments  in  reducing  useless  water  consumption  and  con- 
serving water  supplies.  In  St.  Louis,  Mo.,  in  order  to  obtain 
an  idea  of  the  amount  of  water  which  may  be  wasted  througli 
a  faucet  at  a  pi'essure  representative  of  the  average  pressure 
throughout  the  city,  the  device  shown  in  the  accompanying 
illustrivtion  has  been  prepared.  Ten  faucets  of  the  type 
ordinarily   used   for   domestic   purposes   are   so   arranged   that 


DEVICE    OF    THE    ST.    LOUIS,    MO.,    WATER-WORKS    DE- 
PARTMENT FOR  SHOWING  WASTE  FROM  SMALL  LEAKS 

the  streams  vary  from  %  in.  in  diameter  at  the  right  down 
to  a'j  in.  in  diameter  at  the  loft.  The  size  of  each  individual 
stream,  the  rate  of  flow  in  gallons  per  minute  and  the  cost 
of  the  water  per  24  hr.  are  shown  in  the  table.  The  smaller 
of  these  streams  represents  a  small,  ordinary  leak,  while  the 
larger  ones  represent  a  condition  where  there  is  a  careless  or 
willful  waste  of  water  due  to  allowing  faucets  to  remain  open 
when  not  in  use.  The  accumulative  waste  and  loss  in  dollars 
and  cents  may  be  readily  figured  when  it  is  remembered  that 
there  are  several  hundred  thousand  faucets  in  use  in  the 
city  daily. 

Cost  of  W^ater  Flowing  Con- 
tinuously for  24  Hr.  at 
9  c.  per  1000  Gal. 
JOrvSO 
..540 
.420 
.247 
.195 
.167 
.142 
Jin.  ,86  .112 

,'s  in.  .44  .057 

Am  .1.3  .017 

A  somewhat  similar  idea  is  employed  in  several  city-budget 
exhibits.  A  glass-encased  water  meter,  with  a  thin  stream  of 
water  continually  flowing  through,  is  displayed.  Here,  the 
householder  can  actually  see  how  small  a  leak  is  sufBcient 
to  make  the  wheels  go  round;  and  a  prominently  posted  notice 
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informs  him  what  the  water  is  costing  per  day,  per  month 
and  per  year.  This  is  said  to  be  a  very  effective  means  of 
bringing  home  to  the  negligent  consumer  the  advantage  of 
good   plumbing. 

Concrete  Field-Teat  Beams  are  used  to  control  the  concret- 
ing operations  in  the  land  spans  of  the  Detroit-Superior 
viaduct.  Cleveland.  When  concrete  is  being  poured  the 
engineers  of  the  county  field  office  take  samples  as  it  goes 
into  the  forms,  and  pour  unreinforced  test  beams  4x6  in.  by 
3  ft.  These  are  allowed  to  set  in  the  field  and  at  the  age  of 
14  days  are  tested  by  center  load  on  a  30-in.  span.  The 
aim  is  to  secure  a  modulus  of  rupture  of  300  lb.  per  sq.in., 
which  corresponds  to  a  center  load  of  960  lb.  (or  for  depth 
of  test  beam  5%  in.,  which  is  usually  the  actual  depth,  the 
load  would  be  SSO  lb.).  The  tests  made  have  given  failure 
loads  of  800  to  1200  lb.,  and  the  lowest  test  so  far  obtained 
was  760  lb.  K.  D.  Cowen  is  resident  engineer  in  charge  of 
the  field  Dllic.-. 

Batter  ViWm  Were  Driven  at  the  new  Southwark  Piers  on 
the  Delaware  Hiver  at  Philadelphia  with  the  piledriver  shown 
in  the  accompanying  view.  This  machine  consists  of  normal 
piledriver  leads  fixed  at  the  required  angle  by  an  extension 
frame  at  the  bottom.     This  frame  was  then  fastened  to  a  base 


PILEDUIVER  rilGGKD  TO  DRIVE  P.ATTER  PILES 

frame  on  which  the  engine  rested  and  whioli  was  moved 
where  required  on  rollers  underneath.  The  drophammer 
moved  in  guides  which  kept  it  from  swinging'  out  beyond  the 
leads.  The  work  is  being  done  by  the  Snare  &  Triest  Co 
iMider  the  direction  of  John  Meigs,  Director  of  the  Depart- 
nient  of  Wharves,  Docks  and  Ferries. 

Filling  an  Old  Tunnel  by  Hydrnnlie  Sluicing  is  an  interest- 
ing piece  of  work  in  progress  at  Tacoma,  Wash.  The  tunnel 
was  started  atjout  six  years  ago  as  an  entrance  for  the  Union 
Pacific  Ry.  into  Tacoma.  but  was  abandoned  when  a  track- 
age agreement  was  made  with  the  Northern  Pacific  R.R. 
The  tunnel  was  for  a  single  track  and  on  a  grade  of  IJi^h. 
The  work  was  done  by  Twohy  Bros.,  of  Spokane;  but  the  tun- 
nel was  excavated  for  only  about  2600  ft.,  and  none  of  this 
was  concreted.  As  the  route  was  under  city  streets  and  im- 
proved property,  the  continual  caving  and  settling  due  to  the 
decay  of  timbers  was  a  men.ice  to  the  community,  and  the 
City  Council  ordered  the  tunnel  filled.  The  contract  was  let 
to  Stillwell  Bros..  t)f  Seattle,  who  are  now  doing  the  work. 
Their  method  consists  of  sluicing  earth  from  a  hill  about 
1800  ft.  from  the  upper  end  of  the  tunnel.  The  earth  is  car- 
ried in  a  closed  pipe  on  a  steep  grade  into  the  tunnel  and 
water  escapes  at  the  lower  end.  It  is  said  to  be  too  early  to 
state  whether  this  method  will  insure  a  solid  fill  tor  the  en- 
tire area.  It  is  not  practical  to  blow  off  the  roof  and  fill  from 
above  on  account  of  the  streets  and  improvements  immed- 
iately overhead.  Various  shafts  have  been  sunk  at  points  be- 
tween the  ends,  and  this  will  aid  somewhat  in  the  filling  oper- 
ations. For  inform.ation  we  are  indebted  to  W.  C.  Raleigh, 
city  engineer  of  Tacoma. 

The  Traffic-Control  Signal  shown  in  the  accompanying 
view   has   been   found   useful    in    Pittsburgh.      It   is   commended 


by  the  director  of  safety  and  the  superintendent  of  the 
Pittsburgh  Railways  Co.  The  diagram  shows  the  installation 
at  Smithfield  .St.  and  Sixth  Ave.  The  signals  are  simple  lamps 
made  of  No.  22-gage  iron  and  fitted  with  lO^i-in.  colored 
lenses,  tilted  10  deg.  down  from  the  vertical.  Sixty-watt 
lamps  give  a  distinctive  indication,  though  in  locations  where 
the  sun  could  shine  directly  on  the  lens  small  hoods  might  be 
needed.  The  lamps  are  operated  by  a  four-way  circuit  con- 
troller. This  has  an  auxiliary  latched  handle  by  which  all  the 
red  lights  can  be  shown  at  once  or  red  on  one  street  and  green 
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on  the  other,  or  all  can  be  extinguished.  This  facilitates 
holding  up  traffic  as  needed  for  passing  fire  teams  and 
ambulances. 

Heavy  Viaduct  Railing  is  to  be  placed  on  the  steel  highway 
viaduct  now  being  built  by  the  city  of  Cleveland,  Ohio,  across 
the  Cuyahoga  River  valley  on  the  line  of  Clark  Ave.  The 
railing  is  4  ft.  high.     Its  main  members  are  4-in.  I-beam  posts 


FIG.  2.    PITTSBURGH  TRAFFIC  SIGNAL 

spaced  16  ft.  apart,  3-in.  channel  bottom  and  middle  rails,  and 
a  top  rail  of  3-in.  steel  pipe  seated  in  a  2^4 -in.  channel.  The 
filling  is  vertical  %-in.  square  rods,  set  4%  in.  apart,  passing 
through  the  wel>s  of  the  channels,  riveted  over  on  top  and 
held  in  the  other  rails  by  special  locking  clips.  It  is  built 
by  the  Van  Dorn  Iron  Works.  H.  Brockelbank  worked  out 
the  design  of  the  structure  under  the  direction  of  F.  D. 
Richards,   city   bridge   engineer. 

Marketed  Production  of  Clironiio  Iron  Ore  increased  in 
1914,  according  to  J.  S.  Diller.  of  the  United  States  Geologi- 
cal Survey.  The  output  sold  was  ^91  long  tons,  valued  at 
$8715,  as  against  255  tons  in  1913.  Almost  all  of  it  came 
from  .Shasta  County.  California.  The  largest  produceis  of 
chromic  iron  ore  are  New  Caledonia,  Rhodesia  and  Russia. 
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The  Eric  Hood  gives  a  knoekout  blow  to  a  principle 
which  has  been  put  forward  many  times — that  it  does  not 
pay  to  provide  waterway  for  the  very  largest  storms ;  that 
it  is  cheaper  to  let  culverts  wash  out  once  in  fifteen  years 
or  so.  Ask  any  one  of  the  thousands  of  Erie  citizens  af- 
fected by  the  flood  whether  it  would  not  have  been  economy 
to  provide  a  more  capacious  channel,  and  he  will  answer 
promptly.  He  can  see  very  clearly  in  the  light  of  his 
present  troubles  that  the  principle  mentioned  means  noth- 
ing more  or  less  than  that  the  builder  wants  to  shift  the 
burden  of  risk  carelessly  upon  a  future  generation. 

The  principle  is  one  which  railway  engineers  have  used 
in  their  work,  and  this  in  regions  where  a  washout  of  the 
culvert  would  affect  no  one  but  the  railway  itself.  There 
is  no  evidence  that  any  engineer  ever  applied  it  to  culverts 
or  bridges  in  a  city  or  village,  where  destruction  other 
than  the  mere  wrecking  of  the  culvert  would  be  likely. 
But  the  very  existence  of  such  a  theory  of  alleged  economy 
tends  to  influence  practice  in  fields  where  it  was  never 
intended  to  apply.  Who  will  say  that  a  fashion  of  "close" 
proportioning  of  waterways  existing,  say,  among  the  rail- 
way engineers  of  the  eighties  would  not  find  unconscious 
followers  among  municipal  engineers  ?  The  latter  did  not 
have  long-time  records  of  rainfall  to  tell  them  what  would 
be  the  probable  maximum  storm.  They  had  only  the  physi- 
cal evidences  furnished  by  the  valley  topography  itself, 
and  this  was  practically  never  regarded,  as  was  brought 
out  so  strikingly  by  the  1913  flood  in  Ohio  and  Indiana. 

But  why  speak  of  engineers  alone?  The  situation  at 
Erie  was  that  any  p)rivate  owner  along  the  stream  could 
do  with  the  channel  just  about  what  he  pleased,  and  many 
of  them  did  so.  The  city  never  had  authority  to  control 
the  channel  and  never  tried  to  get  such  authority.  The 
Pennsylvania  legislature,  exactly  like  other  state  legisla- 
tures, left  the  entire  subject  of  stream  control  and  pro- 
tection to  the  dark  mysteries  of  judiciary  riparian  law. 
The  legal  mind  in  the  legislature  has  ever  preferred  that 
matters  be  left  in  this  headless  shape,  waiting  for  the 
teachings  of  experience  to  demonstrate  the  need  of  ad- 
ministrative provision.  The  city  of  Erie  has  just  paid 
several  million  dollars  and  three  dozen  lives  for  a  bit  of 
such  exijerience. 

It  is  to  be  hoiked  that  the  rainfall  and  runoff  experts 
will  seek  out  and  study  the  engineering  facts  of  the  Erie 
flood  in  such  a  way  as  to  improve  our  knowledge.  The 
maxinmm  flood  flow  needs  to  be  determined,  and  also  its 
relation  both  to  the  physical  character  of  the  region  and 
to  tlie  peculiar  nature  of  the  storm.  In  view  of  the  fact 
that  greater  rainstorms  than  the  one  of  Aug.  3  have  oc- 
curred elsewhere,  an  estimate  should  be  made  of  the  maxi- 
mum flood  which  may  be  expected  in  ]\Iill  Creek.  Mean- 
while it  must  be  assumed  as  probable  that  in  almost  any 
stream  area  such  a  distribution  of  rainfall  maxima  may 
occur  as  vrill  make  the  interval  coincide  with  the  runoff 
period  of  the  stream  and  thus  create  a  cumulati\e  flood. 


Engineers  who  have  had  the  opportunity  to  travel 
widely  during  the  last  year  or  two  have  been  impressed  by 
the  almost  universal  use  of  the  chuting  method  of  placing 
concrete  and  the  ingenious  adaptations  of  that  method, 
which  only  a  few  years  ago  was  restricted  to  well-defined 
limitations  of  area  and  local  topography-.  In  this  issue  of 
Engineering  News  this  development  is  emphasized  by 
four  articles  describing  radically  different  kinds  of  con- 
struction, in  each  of  which  the  chuting  system  was  used, 
though  each  case  shows  a  different  variation  of  the  gen- 
eral principle.  Thus,  the  four  plants  comprise  a  lake  pier 
superstructure  with  a  high  central  tower,  a'low  retaining 
wall  with  towers  traveling  on  railway  trains,  a  river  pier 
substructure  with  a  floating  tower,  and  a  warehouse  with 
two  towers  controlled  from  a  central  mixer.  Any  method 
or  principle  that  can  be  adjusted  to  meet  so  many  phases 
of  a  problem  surely  deserves  success. 

In  this  demonstrated  success,  so  widespread  that  the 
chuting  system  has  practically  driven  out  of  use  every 
other  method  of  placing  concrete,  it  is  somewhat  curious 
that  a  former  criticism  seems  now  to  have  been  forgotten. 
A  year  or  more  ago  when  the  chuting  system  was  flrst 
booming  there  were  many  and  frequent  complaints  that  its 
use  required  an  excess  of  water  in  the  concrete,  and  an  ex- 
cess of  water  was  regarded  as  a  set-retardant  and  a  reducer 
of  early  if  not  of  final  strength.  This  complaint  naturally 
enough  came  from  the  engineer  or  owner  who  had  let  the 
concreting  for  a  fixed  price  and  not  from  the  contractor 
who  was  interested  in  the  cost  reductions  the  chuting 
method  was  bound  to  show.  Today,  while  this  criticism  is 
still  occasionally  heard,  its  force  must  certainly  have 
abated,  else  the  concrete  tower  and  chute  would  not  be 
the  predominant  feature  in  most  concrete  jobs. 

In  spite  of  this  passive  resistance,  if  in  fact  there  is  left 
any  resistance  to  the  chute,  there  was  probably  much  of 
truth  in  the  claim  that  a  gravity  flow  of  concrete  requires 
a  too  wet  mi.x,  unless  great  care  is  taken  to  insure  a  short 
radius  of  control  or  a  great  height  of  tower.  It  is  because 
there  seems  to  be  no  definite  standard  of  wetness  of  con- 
crete nor  any  very  good  service  tests  showing  the  relation 
of  wetness  to  strength  that  the  voices  opposed  to  the  chut- 
ing method  have  been  reduced  in  volume  if  not  in  number. 


Many  men  go  through  life  discontented  and  unsuccess- 
ful because  in  their  early  years  they  entered  an  occupation 
for  which  they  were  unfitted.  Those  in  charge  of  public 
and  private  educational  work  have  for  a  dozen  years  past 
been  taking  increasing  interest  in  vocational  guidance, 
or  the  systematic  advising  of  young  men  and  women  as 
to  the  sort  of  work  in  which  they  are  most  likely  to  suc- 
ceed. A  somewhat  similar  problem  faces  those  in  charge 
of  the  employment  of  help  in  large  industrial  establish- 
ments, where  applicants  for  employment  must  be  exam- 
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ined  and  a  determination  reached  as  to  whether  they  are 
worth  hiring  and  in  what  department  they  can  do  tlie 
best  work. 

Where  an  organization  ie  built  up  slowly  from  small 
beginnings  through  a  long  period  of  years,  employees 
are  selected  one  by  one  and  carefully  tried  out,  and  by 
a  process  of  the  survival  of  the  fittest  an  efficient  organ- 
ization is  created.  These  are  days,  however,  of  extremely 
rapid  changes  in  industrial  organizations.  A  good  illus- 
tration is  furnished  by  the  ''udden  fluctuations  in  demand 
and  supply  brought  about  as  a  result  of  the  war.  Fac- 
tories have  been  set  going  with  5000  to  15,000  employees 
on  tracts  where  a  year  ago  there  was  not  a  stone  or  a 
stick  of  timber. 

Not  from  choice  but  from  necessity  the  worker  is 
obliged  to  shift  rapidly  from  place  to  place  in  accordance 
with  changing  markets  and  conditions;  and  this  applies 
not  merely  to  the  ordinary  wage  worker  but  to  foremen 
and  superintendents  and  managers,  and  the  office  force. 
It  is  therefore  an  extremely  important  matter  to  know 
how  to  select  men  who  are  capable  of  good  work  and  to 
assign  them  to  the  class  of  work  for  wliich  they  are  l^est 
fitted  by  ability  and  experience. 

Under  these  conditions  a  certain  class  of  business  doc- 
tors has  come  forward  with  the  claim  that  the  task  of 
picking  the  right  man  for  the  job  need  no  longer  be  con- 
ducted by  the  cut-and-try  methods  hitherto  used.  In- 
stead we  are  told  that  the  selection  of  men  and  women 
for  a  task  has  now  been  reduced  to  a  science  and  that  by 
taking  a  course  of  correspondence  instruction  one  can 
learn  how  to  tell  by  the  length  of  the  fingers,  the  shape 
of  the  nose  or  chin  or  ears,  the  bumps  on  the  skull  and 
various  other  physical  characteristics  what  sort  of  work 
the  man  is  fitted  to  perform  with  success. 

Another  scheme  for  scientific  selection  is  represented 
by  leading  experts  in  the  science  of  psychology.  These 
reject  in  toto  the  claims  of  the  efficiency  doctors  just 
mentioned,  but  maintain  that  by  a  practical  application 
of  modern  principles  of  psychology  it  is  possible  to  deter- 
mine by  easily  applied  tests  what  sort  of  mental  abilities 
a  person  has  and  thus  what  he  or  she  is  good  for. 

Certainly,  if  the  claims  made  by  either  of  these  groups 
have  a  substantial  foundation,  their  scientific  plan  of 
selecting  men  would  be  one  of  the  most  important  discov- 
eries of  the  present  century.  The  success  of  an  individ- 
ual may  be  influenced  very  largely  by  his  choice  of  an 
occupation,  and  the  success  of  an  organization  depends 
very  largely  upon  the  character  of  the  men  who  direct  it. 
If,  therefore,  either  of  these  systems  furnishes  a  test 
by  which  the  capabilities  of  men  and  women  for  particu- 
lar tasks  may  be  accurately  determined,  its  value  could 
hardly  be  overestimated. 

Prof.  Herman  Hchneider,  Dean  of  the  College  of  Engi- 
neering, University  of  Cincinnati,  and  well  known  as 
the  originator  of  the  famous  cooperative  courses  at  that 
university,  has  recently  published  a  statement  concerning 
this  question  that  deserves  general  attention.  In  a  paper 
entitled  "The  Problem  of  Selecting  the  Eight  Job"  he 
relates  his  experiences  with  different  methods  of  testing 
the  capabilities  of  men.  Success  in  the  cooperative- 
education  course  is  largely  dependent.  Professor  Schnei- 
der states,  on  carefully  selecting  men  who  are  naturally 
adapted  to  the  work  for  which  they  are  to  be  trained. 
He  therefore  determined  to  analyze  the  different  methods 
of  selecting  men  for  the  job,  just  as  an  engineer  would 


analyze  an  engineering  project.  The  plan  of  selecting 
men  by  their  physical  characteristics  Professor  Schneider 
discusses  as  follows : 

A  group  in  the  scientific  management  field  affirmed  that 
an  examination  of  physical  characteristics,  such  as  the  shape 
of  the  fingers  and  shape  of  the  head,  disclosed  aptitudes  and 
abilities.  This  seems  to  be  a  development  of  the  old  idea  of 
phrenology.  For  example,  a  directive  money-making  execu- 
tive will  have  a  certain  shaped  head  and  hand.  A  number  of 
money-making  executives  were  picked  at  random  and  their 
physical  characteristics  charted.  We  did  not  find  that  they 
conformed  at  all  to  any  law.  Also  we  found  men  who  had 
the  physical  characteristics  that  ought  to  make  them  execu- 
tives, but  they  were  anything  but  executives.  A  number  of 
tests  of  this  kind  gave  negative  results.  We  were  forced  to 
the  conclusion  that  this  system  was  not  reliable. 

Professor  Schneider  turns  next  to  the  claims  of  certain 
professors  of  psychology.  The  experimental  psychologist 
claims  that  certain  mental  qualities,  such  as  memory, 
attention,  observation,  suggestibility,  apperception,  and 
so  on,  are  indicative  of  a  person's  ability  and  adaptation 
to  certain  fields  of  work.  Professor  Schneider  has  tested 
these  claims  by  examining  the  members  of  the  graduating 
classes  in  the  cooperative  course  at  the  university.  These 
men  had  been  in  the  university  for  five  years  in  school 
work  and  shop  work  and  a  fair  knowledge  of  their  abili- 
ties had  thus  been  obtained.  Two  of  these  graduating 
classes  have  been  tested  by  the  psychological  method,  and 
a  third  is  now  being  tested.  The  records  of  the  men's 
work  since  graduation  are  also  being  kept  in  order  to 
determine  whether  there  is  any  correspondence  between 
the  results  obtained  by  the  psychological  test  and  the 
results  shown  by  these  men  in  business.  Professor  Schnei- 
der states  that  the  test  has  not  shown  that  the  psycho- 
logical method  is  reliable  or  practical. 

Turning  then  to  the  old-time  method  of  trying  a  man 
on  the  job.  Professor  Schneider  concludes  that  this  is  still 
the  only  method  by  which  the  abilities  of  a  man  can  be 
finally  determined.  This  does  not  mean,  however,  that 
there  is  nothing  which  can  be  done  by  a  keen  and  skilled 
observer  in  the  selection  of  men  otherwise  than  at  hap- 
hazard. On  the  contrary,  Professor  Schneider  enumerates 
a  number  of  physical  and  mental  characteristics  which 
can  be  determined  by  careful  examination  and  which  do 
indicate  to  a  certain  degree  what  sort  of  task  a  man  can 
reasonably  hope  to  succeed  in. 

Of  course,  at  the  start  it  is  evident  that  for  an  occupa- 
tion requiring  physical  strength  men  of  large  muscular 
organization  will  be  selected.  It  is  almost  as  easy  to  de- 
termine whether  a  man  has  manual  dexterity  or  is  lacking 
in  that  quality.  Again,  some  men  naturally  assume 
responsibility,  while  others  shrink  from  it.  Some  men 
have  no  originality,  while  others  are  not  contented  with 
routine  work  but  demand  something  new. 

Professor  Schneider  sums  up  the  results  of  his  studies 
as  follows : 

The  conclusions  so  far  drawn  from  our  experiences  with 
about  a  thousand  mature  students  in  school  work  and  prac- 
tical work  are:  (1)  A  worker's  failure  is  as  significant  as  his 
success  and  should  be  a  guide  to  a  new  and  fitting  job.  (2) 
The  characteristics  developed  by  analysis  of  many  successes 
and  failures  furnish  a  basis  for  placement  which  \vorks  better 
than  any  plan  we  know.  (3)  The  method  is  crude  and  un- 
scientific; it  requires  a  period  of  time  much  greater  than  other 
methods  proposed,  but  it  insures  a  reliable  verdict. 

Professor  Schneider  also  sounds  a  warning  against  the 
abuse  of  the  vocational  guidance  course  already  incor- 
porated in  a  number  of  the  public  schools.  He  believes 
that  not  enough  is  known  to  warrant  any  man  in  saying 
to  a  child :     "This  is  your  job  and  that  is  not  your  job." 
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Hitherto  there  has  beeu  practically  free  trade  in  the 
engineering  profession  throughout  the  United  States. 
A.n  engineer  or  an  engineering  firm  in  Boston  or  Phila- 
delphia or  Chicago  or  San  Francisco  has  been  free  to 
carry  on  professional  work  anywhere  in  tlie  United  States. 
The  trifling  exceptions  relate  solely  to  work  which  is 
invariably  done  by  men  resident  in  the  locality. 

In  a  number  of  cities,  for  example,  land  surveys  within 
the  city  boundary  can  only  be  made  by  city  surveyors  who 
have  received  licenses  to  perform  that  work.  The  State 
of  Wj'oming  lias  for  several  years  required  engineers  who 
lay  out  irrigation  ditches  to  have  a  state  certificate  show- 
ing their  qualifications  to  perform  such  work.  In  a 
number  of  states  where  mining  is  an  important  industry, 
engineers  practicing  mine  surveying  have  to  secure  a 
state  license. 

These  and  similar  exceptions,  however,  relate  to  work 
which  would  normally  be  done  by  men  resident  in  the 
locality  anyway.  The  structural  engineers'  license  law 
just  enacted  in  Illinois  is  the  first  interference  by  state 
legislation  with  general  engineering  work  and  may  be 
said  to  be,  therefore,  the  first  barrier  to  free  trade  in 
this  field  in  the  United  States. 

Hereafter  on  every  structure  erected  in  the  State  of 
Illinois  which  is  important  enough  to  require  the  services 
of  a  structural  engineer  in  any  capacity  upon  its  design 
and  construction,  that  engineer  must  have  a  state  license. 
To  obtain  such  a  license  is  not  at  present  a  difficult  matter. 
A.ny  resident  of  Illinois  now  practicing  structural  engi- 
neering may  be  licensed  to  jDractice  without  examination 
on  payment  of  a  fee  of  $50.  Engineers  not  residents 
of  Illinois  who  wish  to  practice  structural  engineering 
within  that  state  must  apparently  be  prepared  to  take 
an  examination  before  the  board,  no  matter  how  extensive 
their  experience,  according  to  the  wording  of  the  law. 

There  is  indeed  a  clause  permitting  the  State  Board  of 
Examiners  in  its  discretion  to  issue  an  Illinois  license 
without  examination  to  structural  engineers  who  are 
licensed  under  the  laws  of  any  other  state  or  territory, 
or  of  any  foreign  country,  providing  such  engineers  have 
received  licenses  in  their  home  state  under  a  law  as 
stringent  as  the  Illinois  law.  As  there  are  no  states 
which  have  such  laws,  this  clause  is  of  no  present  im- 
portance. 

Under  this  law,  railway  companies  which  have  bridges 
or  stations  to  construct  or  repair  in  Illinois  must  have 
■*he  engineering  work  done  by  an  engineer  licensed  under 
the  state  law.  If  the  company's  own  bridge  engineer 
resides  in  some  other  state,  he  will  have  to  go  to  Illinois 
and  take  an  examination  or  relinquish  responsibility  for 
the  work  to  someone  else.  A  manufacturing  corporation 
nay  have  plants  in  several  different  states  and  be  accus- 
tomed to  carry  on  repairs  and  enlargements  from  its 
general  offices.  If  it  wants  to  do  any  work  on  a  plant 
located  in  Illinois,  however,  the  engineer  at  the  head  office 
will  need  an  Illinois  license  or  will  have  to  engage  some 
engineer  resident  in  Illinois  to  do  the  work. 

As  has  been  fully  recorded  in  these  columns,  the  Illinois 
law  is  the  result  of  a  situation  forced  upon  the  structural 
engineers  of  Illinois  by  the  previous  enactment  of  the 
Illinois  architects'  license  law.  The  architectural  profes- 
sion has  alreadv  traveled  a  considerable  distance  along  the 


road  toward  the  establisliment  of  state  Ijoundaries  for 
professional  practice. 

One  possible  result  of  tlic  Illinois  law  may  be  the  more 
general  requirement  of  engineering  skill  in  structural 
design.  The  language  of  the  law  is  that  structural  engi- 
neering is  necessary  for  structures  "in  which  safe  design 
and  construction  require  that  loads  and  stresses  must  be 
computed,  and  the  size  and  strength  of  parts  must  be 
determined  by  mathematical  calculations  based  upon  scien- 
tific principles  and  engineering  data." 

'I'liis  clause  would  seem  to  mean  that  any  structure 
important  enough  to  have  the  stress  in  any  of  its  parts 
computed  must  be  in  charge  of  a  licensed  structural 
engineer.  This  may  have  a  salutary  effect  upon  the 
eountrv  highwav  bridge  business. 


a'^ailna.ia  OinnKceff's 
DiagaEiieeip  '^ 

A  very,  ver)-  narrow  door  is  again  opened  by  wliich 
engineers  who  are  graduates  of  engineering  schools  other 
than  West  Point  may  possibly  obtain  a  commission  in 
the  Corps  of  Engineers  of  the  United  States  Army.  The 
United  States  Civil  Service  Commission  will  hold  examin- 
ations on  Aug.  25  and  26  for  candidates  for  the  position 
of  Junior  Civil  Engineer  in  the  Engineering  Department. 
In  order  to  take  the  examination  an  engineer  must  be 
over  21  j-ears  old,  either  a  graduate  from  an  engineering 
school  of  good  standing  or  have  had  at  least  four  years' 
experience  in  engineering  work.  Those  who  pass  this  ex- 
amination, provided  they  are  not  over  29  years  old,  are 
linmarried,  and  are  graduates  from  an  ajjproved  technical 
school,  will  be  eligible  for  an  examination  to  be  held  about 
Oct.  25  next  of  candidates  for  commissions  as  Second 
Lieutenants  in  the  Corps  of  Engineers. 

Of  course,  without  knowing  the  character  of  the  exam- 
inations to  be  given  to  the  candidates  in  these  two  suc- 
cessive tests,  one  could  not  say  definitely  how  large  an  op- 
Ijortunity  is  here  presented  for  the  enlargement  of  the 
Corps  of  Engineers  from  civil  life.  It  is  a  good  rule  to 
judge  the  future  by  the  past,  how-ever,  and  it  is  known  that 
the  much-advertised  opportunities  ojieued  previously  for 
engineering-school  graduates  to  obtain  commissions  in 
the  engineer  corps  have  resulted  thus  far  in  the  admis- 
sion of  just  two  men.  Incidentally,  and  wdthout  preju- 
dice, it  may  be  said  that  every  first-class  engineering 
school  in  the  country  is  stiperior  to  West  Point,  as  an 
engineering  school,  and  that  the  honor  men  of  West 
Point  who  enter  the  Corps  of  Engineers  are  required  to 
take  supplementary  work  in  engineering. 

It  is  a  question  worth  consideration  whether  the  ap- 
proaching session  of  Congress  may  not  be  a  favorable 
time  to  put  forward  again  the  plan  which  has  been  before 
the  engineering  profession  for  more  than  thirty  years  of 
establishing  the  Federal  Government's  engineering  works 
upon  a  basis  that  will  be  fair  to  the  engineering  profes- 
sion. There  is  no  doubt  that  preparation  for  national  de- 
fense will  be  one  of  the  things  which  will  most  seriously 
engage  the  attention  of  Congress,  and  there  would  seem 
to  be  good  ground  for  argument  that  the  army  officers  in 
the  Engineering  Department  ought  to  be  able  to  devote 
much  more  time  to  the  military  side  of  the  profession  in- 
stead of  being  occupied  almost  wholly  in  work  which  many 
believe  should  be  in  charge  of  civilian  entjineers. 


324  E  N  G  1  N  E  E  R  I  N  G     N  E  W  S  Vol.  74,  No.  7 

^mmmmmmmmmmm iiiiun m iimimiiiiinniiu ihiniih"" im ™i iiiiii hiiinu m« iiiiiiiiii i i iiiiiiiniiiiiiiiiiiiiiiii iimiiiiiiiiiiiiimiiiiu i n| 

I  LeHUers  tl©  the  Editor  I 


Sir_Ia  Engineering  yews  of  July  15,  1915,  p.  132, 
appears  a  letter  from  James  H.  Bonner,  professor  of 
forest  engineering  at  the  University  of  Montana,  criticiz- 
ing the  methods  of  making  topographic  surveys  for  logging 
purposes  as  described  by  me  in  an  article  in  the  June  10 
issue. 

The  professor  evidently  missed  one  of  the  main  points 
of  the  article— the  fact  "that  the  work  described  is  con- 
ducted "in  the  dense  timber  and  thick  brush  of  the  coast 
country"  and  not  in  the  open,  scattering  timber  of  the 
Rocky  Mountain  country  nor  in  a  park.  The  "Abney 
method"  of  leveling  is  ordinary  trigonometric  leveling, 
where  the  distances  are  measured  with  a  tape  and  the 
angles  with  an  Abney  hand  level  or  slope  clinometer.  If 
this  method  were  substituted  for  barometric  leveling  by 
the  topographers  in  a  brushy  country,  it  would  require 
a  couple  of  axmen  to  each  topographer  to  cut  out  his 
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lines  and  would  decrease  his  speed  one-third.  This  would 
increase  the  cost  of  taking  the  topography  about  six  times 
and  for  a  very  doubtful  benefit. 

The  professor  may  also  mean  that  we  should  level  over 
our  parallel  sight-compass  lines,  used  as  a  base  system 
for  taking  the  topography,  by  the  Abney  method  instead 
of  direct  leveling.  These  lines  are  from  two  to  three 
miles  long  between  transit  lines,  and  usually  have  a  total 
change  of  elevation  of  from  1000  to  3000  ft.  Considering 
their  nature,  I  do  not  believe  that  any  practical  engineer 
will  take  Professor  Bonner's  idea  very  seriously. 

In  comparing  the  costs  of  the  two  methods  the  pro- 
fessor fails  to  take  into  consideration  the  main  cost  items. 
He  takes  the  cost  of  topographic  surveys  done  by  a 
slightly  different  method  in  a  country  totally  free  from 
brush  and,  if  we  dare  say  it,  almost  from  timber,  and 
compares  it  with  the  cost  of  work  done  in  an  almost 
tropical  undergrowth.  He  overlooks  the  fact,  or  does 
not  know  it,  that  a  country  full  of  running  streams  is 
more  broken  up  and  more  difficult  to  work  in  than  the 
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vetrular  slopes  he  is  used  to.  So  tliat  your  readers  may 
see  the  diil'erence  more  clearly,  1  am  submitting  views  of 
typical  wooded  country.  One  of  these  shows  open  timber 
as  in  the  Rocky  Mountain  region  and  the  other  typical 
woods  of  w'estern  Oregiui  and  Washington,  northwestern 
California  and  British  Columbia.  It  is  in  this  latter 
region  that  most  of  the  timber  is  found,  and  it  is  here 
that  the  contour  methods  described  in  my  article  are 
particularly  adaptable. 

Eakl  a.  Maksiiall. 
Portland,  Ore.,  ,7uly  31,  IDl.^). 

Sir — An  editorial  in  Engineciiiu/  Xews  of  July  1,  1915, 
p.  33,  in  regard  to  the  advertising  of  engineering  schools 
states  some  facts  in  regard  to  the  compensation  of 
engineers  in  a  way  that  may,  I  believe,  be  misunderstood. 

Your  statement  that,  "comparing  .  .  .  graduates 
.  .  .  with  .  .  .  nongraduates  .  .  .  the 
nongraduates  were  receiving  the  larger  salaries,"  while 
in  a  sense  correct,  as  shown  by  the  reference  (Engineering 
News,  Jan.  7,  1915,  p.  36),  is  in  general  incorrect,  for 
the  reason  that  in  the  diagram  referred  to  the  average 
for  the  graduates  is  brought  down  by  the  large  niimbers 
in  the  class  of  short-experience  (low-pay)  graduates. 
That  is  to  say,  there  are  many  graduates  working  at  low 
pay  (to  start),  which  reduces  the  average  pay  of  graduates. 
Now  the  point  is  this :  These  statistics  are  for  a  special 
class — ^members  of  the  American  Society  of  Civil  Engi- 
neers. There  are  not,  as  would  appear  from  this,  more 
graduates  than  nongraduates  in  the  first  years  of  the 
profession  (quite  the  contrary),  but  of  those  of  short  ex- 
perience who  have  joined  the  American  Society,  the  rela- 
tive proportion  of  graduates  is  large.  This  is  because  they 
are  looking  to  a  better  future  and  also  because  they  can 
better  afford  the  expense  of  joining. 

The  following  figures  gathered  by  myself  as  to  fifty 
engineers  of  less  than  five  years'  experience  show  that 
during  this  period  also  the  graduates  get  more  pay,  though 
only  slightly  more: 

Graduates  Nongraduates 

Experience,  Years  per  Month  per  Month 

One    $67  $67 

Two    86  7S 

Three    104  101 

Four    110  110 

These  figures  show  that  even  at  the  start  the  graduates 
get  more  pay,  and  in  later  years  the  difference  widens. 

Civil  Engineer. 

Nashville,  Tenn.,  July  31,  1915 

[This  letter  makes  it  worth  while  to  raise  the  question, 
When  does  the  "experience"  of  an  engineering-school 
graduate  begin?  If  one  desired  to  make  a  strictly  fair 
comparison  between  the  graduates  and  the  nongraduates, 
ought  he  not  to  assume  that  the  graduate  engineer's 
experience  began  when  he  entered  the  engineering  school, 
not  when  he  graduated  from  it? 

Here  is  a  high-school  graduate  of  17  or  18  years.  He 
can,  let  us  assume,  either  get  a  job  in  an  engineers  office 
or  enter  an  engineering  school  and  begin  his  actual  work 
four  years  later.  To  make  a  fair  comparison  and  ascer- 
tain whether  he  earns  more  money  ten  years  later  as  a 
result  of  taking  the  engineering-school  course,  one  should 
compare  the  salary  of  the  man  who  has  been  working 


ten  years  in  the  field  and  olfice  with  that  of  one  who 
has  had  six  years  of  such  work  since  his  graduation. 

Probably  such  a  comparison  would  show  an  even  poorer 
result  for  the  graduate  engineer  than  that  given  by  our 
correspondent.  Notwithstanding  this,  we  assume  that 
almost  every  engineer  of  large  experience  would  advise 
a  course  in  an  engineering  school  for  a  boy  who  had  the 
natural  ability  requisite  for  making  a  good  engineer  and 
whose  parents  could  alTord  the  expense. 

It  is  a  fact  that  a  great  deal  of  the  routine  work  of  the 
engineering  office  or  survey  party  or  inspection  force 
can  be  learned  in  the  school  of  hard  knocks,  and  a  good 
deal  of  it  has  to  be  learned  there  anyway.  But  the  boy  who 
aspires  to  do  some  day  more  than  routine  work,  and  who 
wants  the  stimulus  of  large  ideas  in  the  years  while  he 
is  doing  routine  work  makes  no  mistake  in  securing  a 
thorough  engineering  education. — Editor.] 

How  Not  To  Buflafld  a  I^oad 

Sir — The  design  and  construction  methods  now  being 
used  in  building  the  section  of  the  Paramus  road  between 
Areola  and  Ridgewood,  N.  J.,  would  seem  to  merit  the 
condemnation  of  road  builders,  and  it  is  difficult  to  believe 
that  the  finished  road  will  be  permanently  satisfactory. 

The  old  macadam  roadw-ay,  although  in  an  extremely 
worn  and  pocketed  condition,  will  perhaps  serve  as  a 
satisfactory  foundation,  but  is  no*-  wide  enough  to  include 
the  proposed  nuicadam  strips  alongside  the  new  center. 
The  new  road  is  to  consist  of  a  central  "Amiesite"  road- 
way about  20  ft.  wide,  separated  from  side  strips  of 
macadam  by  concrete  curbs.  These  curbs  are  only  about 
8  in.  wide  and  2  ft.  deep  and  are  without  foundation  or 
reinforcement.  The  macadam  side  strips  will  be  new  and 
apparently  without  any  great  amount  of  foundation.  The 
question,  then,  is  whether  the  curb  will  break,  heave  or 
move  sidew^ays,  or  whether  the  macadam  side  strips  will 
sink  below  the  level  of  the  curb,  leaving  a  jDermanent  ridge 
on  each  side  of  the  central  strip. 

Referring  to  the  methods  of  work,  it  is  to  be  regretted 
that  there  is  no  centralized  authority  having  sufficient 
power  to  prevent  dangerous  and  obstructive  practices 
during  road  improvement.  In  the  case  of  this  road,  the 
concrete  curbs  were  built  miles  in  advance  of  the  filling, 
and  after  some  months  still  remain  as  barriers  along  the 
driveway.  In  addition  to  the  obstruction  caused  by  the 
height  of  the  curbs  above  the  old  roadway,  there  was  left 
a  gutter  along  each  side  of  the  curb.  As  the  distance 
between  curbs  is  only  18  or  20  ft.  and  the  road  surface 
is  in  very  bad  condition.  It  is  not  uncommon  for  vehicles 
to  have  to  be  jacked  up  out  of  the  gutters. 

R.  D.  C. 

New  York  City,  July  27,  1915. 

Frnit  Trees  on  ^Vate^-^Vo^ks  Drainage  Areas — Robert  B. 
Morse.  Chief  Engineer  of  the  Maryland  Department  of  Health, 
calls  the  attention  of  "Engineering  News"  to  a  report  that 
the  city  of  Frederick,  Md.,  has  received  $1000  as  its  half  of 
the  peach  crop  from  4000  trees  on  land  recently  bought  by  the 
city  to  protect  its  water  supply.  The  other  half  of  the  crop 
went  to  the  tenant  on  the  land.     Mr.  Morse  adds: 

It  seems  to  me  that,  if  proper  sanitary  precautions  are  ob- 
served during  harvest  season,  many  watersheds  under  muni- 
cipal ownership  might  be  made  with  safety  to  yield  consider- 
able amounts  of  revenue  from  fruit   raising. 

Many  cities  have  planted  forest  trees  on  their  water- 
works drainage  areas.  The  returns  from  these  are  far  more 
remote  than  from  fruit  trees,  but  a  city  can  wait  for  revenue, 
and  forestry  operations  present  less  danger  of  water  pollu- 
tion than  does  fruit  raising. 
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iSYXOPSIS — Remarkable  rainstorm  with  three 
heavy  downpours  an  hour  apart  produced  a  sudden 
flood  in  a  hillside  stream  flowing  through  Erie. 
The  discharges  from  the  three  periods  of  greatest 
rain  synchronized.  The  creek  channel  was  con- 
structed by  some  tu'enty  culverts,  all  overflowed. 

A  rainstorm  of  great  intensity  and  remarkable  distri- 
bution produced  a  destructive  flood  in  Mill  Creek  in  the 
tity  of  Erie,  Penn.,  on  Tuesday,  Aug.  3,  1915.  About  200 
houses  were  destroyed  or  damaged,  and 
many  persons  were  killed;  at  last  ac- 
counts 35  dead  had  been  found. 

Contrary  to  press  reports,  no  dams 
failed.  The  flood  was  nothing  more 
than  a  phenomenal  concentration  of 
rainfall  runoff,  going  beyond  all  past 
experiences.  It  rose  high  above  the 
banks  of  a  channel  constricted  by  build- 
ings alongside  and  over  the  creeks  and 
by  numerous  culverts  on  which  streets 
and  railway  lines  crossed  the  creek.  The 
flood  was  so  great,  however,  that  it 
might  perhaps  have  overflowed  even 
the  natural  unobstructed  channel. 


as  overflow  channels  for  the  flood  waters,  running  from  2 
to  8  ft.  deep  over  the  pavement  in  the  worst  period  of 
Tuesday  evening.  But  State  St.  lies  slightly  higher 
than  French,  and  as  the  buildings  along  it  form  solid 
blocks  they  limited  the  cross-flow  of  water.  The  great- 
est destruction,  therefore,  was  in  French  St. 

After  a  wet  July — with  rain  on  19  days  out  of  the  31, 
and  a  total  precipitation  of  5.14  in.  against  the  normal 
figure  of  3.21 — some  rain  fell  in  Erie  on  Aug.  2,  but  only 
a  trace.  The  next  day,  however,  rain  started  at  3 :  30 
p.m.   and   continued   13   hr.  to   4 :  42   a.m.,   Aug.   4,   in 


Mill  Creek  and  Its  Channel 

Mill  Creek  is  a  short,  steep  brook 
running  in  a  rock  bed — shale  under 
the  earth  cover  is  exposed  along  most  of 
its  course.  The  drainage  area,  accord- 
ing to  the  best  data  available,  is  about 
17  sq.mi.^ 

The   land   slopes   up   southeastward 
from  the  Lake  Erie  shore  at  a  fairly 
uniform  rate  of  about  60  to  65  ft.  per 
mile,  except  that  a  mile  width  along 
the  lake  is  a  plain  about  60  ft.  above 
lake  level.     The  creek  enters  the  city 
near  the  middle  of  its  southern  border, 
21/^   mi.   from   the   lake,   flows   north- 
west   toward    the    lake    (i.e.    straight 
down  the  slope)  for  a  mile,  then  turns  and  flows  directly 
north  along  a  depression  in  the  flat  plain  to  the  lake.    A 
profile  of  the  stream  bed  is  almost  exactly  a  straight  slope  ; 
thus,  the  fall  within  the  city  is  as  follows : 


26th  St.   (El.  131)  to  ISth  St.   (El. 

18th  St.   (El.     98)  to     8th  St.   (El. 

8th  St.   (El.     48)  to    mouth    (El. 


The  channel  averages  from  30  to  50  ft.  wide,  and  from 
10  to  20  ft.  deep;  but  on  each  side  the  ground  slopes  u') 
from  the  top  of  the  banks  for  a  distance  of  from  500  to 
600  ft.,  rising  some  20  ft.  in  this  width,  so  that  the  valley 
is  a  shallow  trough  with  a  narrow  channel. 

Between  26th  St.  and  13th  St.  the  creek  is  paralleled 
on  the  west  by  State  St.,  150  ft.  away;  this  is  the  main 
business  street  of  the  city.  French  St.,  occupied  by  dwell- 
ings, parallels  the  creek  on  the  east  at  the  same  distance. 
Both  streets  lie  in  the  valley  trough,  and  both  served 


FIG.  1.    SKETCH  MAP  OP  ERIE,  PENN.,  SHOWING  COURSE  OF  MILL  CREEK 

which  time  a  depth  of  5.77  in.  fell.  Almost  from  the 
moment  of  starting,  the  rain  was  very  heavy,  and  it  be- 
came maximum  in  three  great  downpours  lasting  from  20 
to  30  mill,  each ;  the  last  of  the  three,  ending  at  6  :  53  p.m., 
was  the  worst,  and  the  flood-destruction  followed  soon 
after,  7 :  30  to  9  o'clock. 

The  extraordinary  character  of  the  storm  lies  in  its 
three  high  peaks  occurring  about  an  hour  apart :  At  4 :  20, 
.") :  30  and  6 :  45  p.m.,  respectively,  with  precipitations  of 
0.9  in.,  1.2  in.,  and  1.4  in.  This  feature  is  l)est  shown 
in  the  curve  of  rainfall  intensities.  Fig.  2,  which  Engi- 
neering News  has  plotted  from  the  rainfall  records. - 


98)  33  ft.  in  2700  ft.  =  1.22^'^ 
48)  50  ft.  In  4100  ft.  =  1.22% 
0)   48  ft.  in  4200  ft.   =  1.14% 


■So  stated  by  investigators  of  the  State  Department  of 
Health  six  years  ago.  The  city  engineer  has  no  figures  from 
measurements  of   his  own. 


^Local  Forecaster  Harry  O.  Geren.  head  of  the  United  States 
Weather  Office  at  Erie,  courteously  made  his  records  available 
and  supplied  the  corrections  and  detail  time  readings  from  the 
autographic  chart.  He  also  directed  attention  to  the  fact  that 
the  record  of  the  gage  (at  State  and  12th  St.)  may  be  too  low 
to  represent  the  rainfall  in  the  upper  part  of  the  Mill  Creek 
area,  two  or  three  miles  south  of  the  city.  His  observation 
indicates  that  storm  rainfalls  may  frequently  be  much  higher 
in  the  hills  south  of  the  city,  at  an  elevation  of  from  350  to 
500  ft.  above  the  lake,   than   in  the  city  itself. 
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FIG.   4.    MAXIMUM  RAINFALL  RATES   IN   ERIE  STORM 
OF  AUG.  3,  1915 

The  importance  of  this  rainfall  distribution  is  due 
to  the  fact  that  Mill  Creek  is  so  short  and  steep  as  to  have 
a  flood-concentration  time  of  not  more  than  one  or  two 
hours.  City  Engineer  B.  E.  Briggs  states  that  high  water 
in  Mill  Creek  ordinarily  comes  down  within  an  hour  or  an 
hour  and  a  half  after  the  rain.  On  Aug.  3,  therefore,  the 
water  of  the  second  rainfall-pea,k  flowed  into  the  creek 
from  the  lower  part  of  the  drainage-area  just  when  the 
first  flood  wave  from  the  upper  reaches  went  down  through 
the  lower  channel ;  and  with  even  greater  effect  the  third 
raiiifall-peak  superimposed  its  runoff  on  the  flood  wave 
of  the  second  peak. 

A  further  picture  of  the  three-wave  character  of  the 
Erie  storm  is  given  by  Fig.  3,  which  represents  the  curve 
of  accumulated  rainfall. 

One  interpretation  of  the  storm  is  found  in  the  figures 
for  ma.ximum  intensity  of  rainfall  maintained  for  vari- 
ous periods  of  time.    The  short-time  intensities  are  high. 
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but  not  phenomenal;  even  the  maximum  1-hr.  fall  was 
not  exceptionally  large.  But  the  2-hr.,  3-hr.  and  4-hr. 
rates  are  nearly  as  large  as  the  1-hr.,  being  kept  up  by 
the  succession  of  separate  heavy  downpours.  The  figures 
as  computed  by  the  local  forecaster  are : 


Heaviest  Periods 

Precipitation 

In.         Rate 

In.  per  Hr 

5   min.     (6:44-6:49) 

0.39* 

4.68 

10   min.    (6:43-6:53) 

0.66 

3.96 

15   min.    (6:34-6:49) 

0.S7 

3.48 

30  min,     (6:24-6:54) 

1.38 

2.76 

1   hr.        (5:53-6:53) 

1.50t 

1.50 

2   hr.        (4:53-6:53) 

2.84 

1.42 

3   hr.        (3:53-6:53) 

4.04 

1.35 

4   hr.        (3:24-7:24) 

4.31 

1.08 

Total    

(3:30  p.r 

n.-4:42  a.m.) 

5.77t 

•Exceeded  in  August,  1913,  witli  0.41  in.,  rate  of  4.92  in.  per 
hr.  tExceeded  June  27.  1900,  with  1.67  in.  m  one  hour.  JMax- 
imura  rainfall  in  history  of  local  weather  office,  42  yr. 

In  diagram  form  these  figures  are  represented  by  Fig. 
■4,  which  portrays  clearly  how  the  rainfall  rate  was  held 
up  to  a  nearly  constant  figure  for  all  periods  from  1  to  3 
hours,  by  the  succession  of  rainfall  peaks.  The  curve 
makes  it  practically  certain  that  a  precipitation  of  at  least 
1.4  in.  per  hr.  came  into  concentration ;  and  in  view  of  the 
saturated  condition  of  the  ground  nearly  the  entire  quan- 
tity must  have  appeared  as  runoff.  For  the  17-mile  area 
this  precipitation  supplies  a  quantity  of  15,000  cu.ft. 
per  sec. 

Dam,  Bridges  and  Culvert.s 

About  half  a  mile  outside  the  city,  in  a  park,  the  creek 
is  ponded  by  a  low  dam  of  the  hollow  reinforced-concrete 
type,  built  by  the  city  ten  years  or  so  ago.  It  is  about 
5  ft.  high,  40  ft.  long,  and  has  wing-walls  4  ft.  high 
above  the  crest.  Water  flowed  over  the  dam  at  least  7 
ft.  deep  but  did  not  injure  it.  However,  the  water  washed 
out  the  ground  at  the  west  end  of  the  dam,  flowing  around 
ir,  and  also  flowed  over  a  100-ft.  length  of  bank  east  of 
the  dam  and  along  a  road  at  the  foot  of  the  hill  slope. 
Early  reports  had  it  that  this  dam  broke  iu  the  flood 
and  discharged  its  pond  down  upon  the  city ;  these  report? 
were  in  error. 
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FLOOD  DAMAGE  IN  MILL  CREEK,    ERIE,    PEXN. 

A — Looking  up  Mill  Creek  from  top  of  Commercial  Bldg.,  12th  St.  Note  flow-  of  water  toward  French  St.  at  left.  B — 
Washout  of  Nickel  Plate  embankment,  showing  old  filling  trestle.  Concrete  culvert  shows  at  left;  old  stone  piers  belong  to  an 
earlier  girder  span.  C — At  Second  St.;  large  washout  at  east  side  of  culvert  (to  right).  D — Washout  west  of  culvert  at 
22nd  St.;  a  typical  case.  12 — Washout  alongside  concrete  arch  culvert  at  Fifth  St.;  back  of  arch  abutment  at  right  of  view. 
P  and  G^ — Washout  at  26th  St.,  over  100  ft.  wide,  with  only  the  downstream  headwall  left  of  the  culvert.  Views  east  and 
north  respectively 


Aii^st  12,  1915 


E  N  (1  I  N  E  E  R  I  N  G     N  E  W  S 


329 


In  the  half  luile  brtwcon  tlio  dinn  and  Slith  St.,  wliero 
the  stream  enters  the  built-up  area  of  the  city,  one  bridge 
remains  (it  was  bypassed  by  a  broad  flow  over  low  marsh 
ground  to  the  west)  while  two  bridges  were  carried  out. 
They  were  overflowed  about  5  ft.  o\er  the  floor.  The  lower 
of  the  two  had  previously  been  overflowed  slightly. 

At  20ith  St.  is  the  flrst  of  a  series  of  20  street  cross- 
ings over  the  creek;  in  addition  two  railways  cross,  the 
Nickel  Plate  by  a  20-ft.  concrete  arch  culvert  in  its  em- 
bankment, the  Lake  Shore  &  Jlichigan  Southern  by  a 
24-ft.  stone  arch.  The  street  crossings  are  all  made  by 
20-ft.  cudverts,  most  of  them  brick  with  concrete  arches 
with  upwards  of  6-ft.  rise,  but  a  few  are  flat  concrete  spans. 
The  height  of  the  culvert  roadway  ranged  from  10  to  2.5 
ft.  above  creek  bed.  All  the  culverts  were  overflowed 
several  feet,  but  only  two  were  carried  out.  Washouts 
of  embankment  occurred  at  many  of  the  others,  however. 
The  water  flowing  through  these  washouts  and  along  the 
nearby  streets  was  the  direct. cause  of  practically  all  the 
destruction  of  houses  and  loss  of  life. 

The  condition  of  the  creek  channel  was  determined  not 
alone  by  the  presence  of  the  culverts,  but  by  numerous 
sections  of  retaining-wall  or  channel  wall.  For  several 
blocks  in  the  middle  of  the  city  private  abutters  had  built 
walls  along  both  sides,  20  ft.  apart  and  less  than  20  ft. 
high,  and  at  one  or  two  points  these  sections  were  even 
covered  by  platforms  or  by  buildings.  Being  foimded  on 
solid  shale,  the  walls  in  most  cases  remained  uninjured; 
a  few  were  overturned  by  the  pressure  of  the  earth  backing. 

Further,  at  the  diagonal  crossings  under  street  inter- 
sections in  the  lower  section  of  the  creek,  as  at  Sixth  St. 
and  at  Fourth  St.,  the  necessary  length  of  the  culverts — 
several  hundred  feet — operated  to  limit  the  flow  capacity. 

Underscouring  of  foundations  of  buildings  did  some 
damage,  but  more  was  done  by  the  push  of  the  flowing 
water  shoving  frame  houses  off  their  foundations  and 
wrecking  them. 

Debris  carried  down  by  the  creek  on  the  rise  of  the 
flood  was  a  large  factor  in  increasing  the  damage.  Trees, 
wreckage  of  houses  and  bridges,  etc.,  blocked  culvert  open- 
ings and  thus  raised  the  flood  level  and  diverted  more 
water  through  the  streets.  Apparently  this  effect  was 
mainly  local. 

Of  the  many  peculiar  effects  of  the  flood  on  the  struc- 
tures along  and  over  the  channel,  the  destruction  of  the 
26th  St.  culvert  is  particularly  interesting.  This  was  a 
stone  arch  with  rather  deep  fill  over  it,  bringing  the  road- 
way 24  ft.  above  creek  bed.  Three  years  ago  its  head- 
walls  were  found  to  be  "in  bad  condition,  and  the  down- 
stream wall  was  rebuilt  in  concrete.  The  flood  tore  out 
the  arch  (it  is  claimed  by  the  blocking  eft'ect  of  the  debris 
of  the  two  road  bridges  washed  out  just  above),  besides 
v.  ashing  out  sections  of  the  street  embankment  on  either 
side,  making  a  gap  of  150  ft.;  but  the  concrete  headwall 
on  the  downstream  side  still  stands. 

The  sudden  failure  of  the  20th  St.  embankment  is 
charged  by  many  with  doing  the  worst  part  of  the  flood 
damage.  Occurring  when  the  flood  already  was  high,  it 
is  said  to  have  sent  a  sudden  rush  of  water  down  the 
channel,  which  acted  as  a  destructive  wave. 

The  Nickel  Plate  was  cut  in  two  by  the  washing  out 
of  200  ft.  of  embankment  from  the  creek  to  French  St.,  al- 
though the  concrete  culvert  was  left  standing,  bare  but 
uninjured.    The  same  thing  occurred  at  many  of  the  street 


culverts.  Eddies  caused  by  the  deflection  of  the  water 
currents  probably  produced  the  erosion  of  the  embank- 
ments. In  at  least  one  case  the  erosion  did  not  work 
through  the  entire  thickness  of  the  roadbed,  but  left  the 
pavement  supported  along  the  downstream  side  while  the 
upstream  side  sjjanned  a  gap. 

Sewkks  and  Piping 

The  sewer  system  of  the  city  was  little  damaged,  in  spite 
of  the  fact  that  there  are  43  public  sewer  outlets  into  the 
creek  and  a  large  sanitary  intercepting  sewer  alongside 
the  creek  for  over  a  mile.  Two  large  sewer  outlets  blocked 
by  dirt  and  debris,  and  some  minor  damage,  are  reported. 
The  water  system  and  other  piping  systems  were  also  little 
damaged.  The  natural-gas  supply  was  interrupted  by  a 
break  in  the  line,  and  the  public  lighting  system  was 
paralyzed. 

The  local  health  authorities  are  being  assisted  by  men 
from  the  state  health  department  in  taking  care  of  sanita- 
tion and  disease  prevention.  Engineers  of  the  state 
Water-Supply  Commission  are  studying  the  flood  phe- 
nomena and  gathering  data  on  the  flood  flow. 

The  above  account  is  based  on  personal  observation  and 
on  information  given  by  City  Engineer  B.  E.  Briggs,  Local 
Forecaster  Harry  0.  Geren,  and  others. 


EHGHHEEIREHfG    SCMOOILS 


Univeesity  of  AiazoNA 

A  new  system  of  short  courses  has  been  arranged  for  all 
mining  men  desiring  to  improve  their  knowledge  of  the 
industry.  In  arranging  these  courses  the  requirements  of 
three  classes  of  men  have  been  kept  in  mind:  (1)  Young 
men  of  common-school  education  who  may  become  shop 
bosses,  floor  and  furnace  foremen,  etc.;  (2)  young  men 
with  a  high-school  education  who  can  be  trained  to  be 
mine  or  mill  foremen  and  for  other  positions  requiring 
partial  technical  training  and  sound  practical  experience ; 
(3)  graduates  of  scientific  schools  who  need  training, 
especially  for  administrative  work. 

For  the  first  group  a  series  of  different  short  courses 
two  weeks  long  have  been  arranged.  Each  subject  is  to 
be  given  alone  and  intensively,  taking  up  both  theory  and 
practice.  The  subjects  will  follow  each  other  in  logical 
order,  and  a  student  may  select  as  many  courses  as  he 
wishes.  For  the  second  group  it  was  considered  that  prac- 
tical experience  in  successful  mines  and  reduction  works 
was  more  needed  than  additional  training.  The  regular 
four-year  course  is  recommended  for  these  men  with  half 
of  each  week  in  the  last  year  given  up  to  applications  of 
theory  at  successful  properties  within  reach  of  Tucson. 
For  the  third  class  a  graduate  school  has  been  organized 
giving  advanced  courses. 

Pennsylvania  State  College 

A  summer  school  of  scientific  management  is  now  in 
progress.  This  session  is  planned  for  the  accommodation 
of  works  managers,  superintendents,  heads  of  departments 
and  all  others  interested.  The  time  is  restricted  to  two 
weeks  to  meet  the  needs  of  employees  whose  vacation  pe- 
riod is  limited  to  that  time.  The  shops  have  been 
especially  provided  with  means  for  teaching  and  demon- 
strating applied  methods  of  scientific  management. 
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SYNOPSIS — Clay  surface  slips  toward  creek  in 
vertical  slices  50  ft.  tvide  by  20  to  SO  ft.  deep,  caus- 
ing $250,000  property  damage  and  five  deaths.  Area 
of  distiirhance,  15  acres.  Knickerbocher  Portland 
Cement  Co.,  Hudson,  N.  Y.,  will  be  shut  down  for 
months  until  new  power  station  can  be  erected  and 
equipped. 

The  extensive  subsidence  which  shut  down  all  opera- 
tions at  the  Greenport  plant  of  the  Knickerbocker  Port- 
land Cement  Co.,  near  Hudson,  N.  Y.,  on  Aug.  3,  as  noted 
in  Engineering  News  of  Aug.  5,  was  apparently  the  result 
of  the  successive  slippage  of  large  slices  of  the  clay  soil 
in  the  direction  of  Claverack  Creek.  The  first  visible  in- 
cident in  the  disturbance  was  the  movement  of  a  section 
of  earth  50  ft.  wide  by  at  least  30  ft.  deep  and  200  ft.  long. 


ilhujitls 


•mit  Plaiat 
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. — ^  -Position  of  Camera 

FIG     1.    PLAN  OF  GREENPORT   PLANT   OF   KNOCKBR- 
BOCKER    PORTLAND    CEMENT    CO. 

about  300  ft.  southeast  of  the  power  house,  and  this  section 
toppled  over  into  the  creek  flowing  120  ft.  east  of  the  power 
house.  This  slide  was  followed  immediately  by  others 
in  ever-lengthening  arcs,  until  a  huge  storage  pile  of 
crushed  traprock  was  undermined.  The  pile  then  sank  20 
to  25  ft.  over  its  area  (160  ft.  in  diameter).  This  sink- 
age  caused  the  settlement  and  destruction  of  the  coal 
trestle  and  power  house,  in  the  order  mentioned.  Wit- 
nesses state  that  the  last  objects  to  be  disturbed  were  the 
crane  and  elevator  tower  used  in  connection  with  the  cir- 
cular storage  system.' 

'This  system,   produced  by  the  Link-Belt   Co.    Chicago,   111., 
was  described  briefly  in  "Engineering  News"  of  July  15,  p.  126. 


The  disturbance  extends  over  15  acres  of  ground.  The 
creek  was  pushed  from  40  to  200  ft.  out  of  its  original 
course  and  its  channel  was  dammed  so  that  a  new  chan- 
nel had  to  be  blasted  almost  immediately  to  prevent  the 
flooding  of  the  plant.  The  water  in  the  Claverack  is  from  6 
to  8  ft.  in  depth.  The  entire  earth  movement  was  over 
in  21/2  rain.  The  total  damage  will  probably  reach 
$250,000. 

Soil  and  Topography 

The  buildings  of  the  company  are  on  flat  footings  with 
no  piling.  The  soil  is  the  blue  clay  common  to  the  Hud- 
son Valley.  The  general  slope  is  toward  Claverack  Creek 
(30  ft.  wide)  which  bounds  the  company's  property  on  the 
east,  the  water  level  being  about  15  ft.  below  that  of  the 
property.    The  slope  is  about  1  on  2. 

Local  reports  speak  of  a  substratum  of  quicksand,  but 
inspection  of  the  site  and  the  geology  of  the  country  do  not 
support  this  theory. 

The  nature  of  the  slippage  indicates  that  water  seep- 
ing through  cracks  at  the  foot  of  the  bank  caused  a  sec- 
tion of  the  bank  to  cave  in,  and  this  started  a  succession 
of  similar  movements,  each  farther  away  from  the  creek 
than  its  predecessor.  Whether  a  lateral  flowing  of  the 
clay  subsoil  under  the  heavy  superincumbent  load  had 
anything  to  do  with  the  caving  cannot  be  determined. 

Other  slides  have  occurred  along  the  line  of  this  creek 
in  the  past  ten  years  or  more,  though  only  one  of  serious 
nature  is  on  record.  In  the  fall  of  1914  a  small  slide  oc- 
curred at  the  power  house.  Warning  of  this  was  given  by 
the  parting  of  several  pipes.  Back  of  the  building  and 
between  it  and  the  creek  was  a  cinder  fill ;  after  the  slide 
this  was  protected  by  a  group  of  wooden  piles  driven  to 
a  depth  of  40  ft.  in  the  manner  shown  in  Fig.  1.  No 
subsequent  disturbance  occurred,  certainly  none  after 
February,  1915. 

Damage  to  Buildings 

The  greatest  damage  was  caused  at  the  power  house,  not 
only  because  of  the  value  of  the  building  and  equipment, 
but  also  because  the  entire  cement  plant  depended  uiJon  it 
for  power.  This  building  had  concrete  foundations  and 
a  brick  superstructure,  and  contained  six  402-hp.  Heine 
water-tube  boilers,  which  supplied  steam  to  two  2000-kw. 
Curtis  turbo-generators.  Alongside  the  building  and 
between  it  and  the  stone  pile  was  a  timber  coal-trestle.  The 
subsidence  of  the  rock  pile  apparently  caused  the  trestle 
and  the  power  house  to  collapse,  as  shown  in  Pig.  4.  The 
boilers  did  not  burst,  but  escaping  steam  from  broken 
pipes  caused  the  death  of  five  men.  The  turbines  were 
located  in  the  right-hand  portion  of  the  station,  as  viewed 
in  Pig.  2,  where  they  are  visible  in  the  wreckage. 

On  the  creek  bank  east  of  the  turbine  room  was  located 
the  reinforced-concrete  condensing-water  intake  house. 
This  settled  at  one  end,  because  of  being  undermined,  but 
was  otherwise  undamaged.  A  reinforced-concrete  chim- 
ney, 175  ft.  high,  located  behind  the  power  house,  appears 
to  have  slid  away  from  the  creek  about  "^5  ft.  before  falling 
over  in  the  direction  of  its  motion.  The  stack  turned  over 
intact  from  its  base  and  flattened  under  the  impact  of  its 
fall ;  it  now  lies  in  the  position  indicated  on  Pig.  1. 
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VIEWS    TAKEN    IN    ZONE    OF    DISTURBANCE,    SHOWING   DAMAGED  STRUCTURES 

Fig^.  2 — Panorama  of  settled  area;  stone  pile  at  left  was  formerly  45  ft.  high;  note  sharp  bank  formed  in  front  of  main 
plant  buildings.  Fig.  3 — Elevator  tower  and  crane  used  in  the  circular  storage  system,  with  collapsed  power  house  in 
the  distance.  Fig.  4 — Near  view  of  the  wrecked  power  house.  Fig.  5 — Barn  out  of  plumb  in  the  zone  of  subsidence,  on 
opposite  side  of  stone  pile  from  power  house 
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The  30,000  to  40,000  tons  of  traproek  in  the  huge  pile 
which  sank  formed  a  part  of  what  was  intended  to  be  the 
winters  supply  for  the  mills.  It  was  intended  that  this 
supply  shouUrultimately  exceed  100,000  tons.  The  rock 
was  transported  from  the  quarry  to  the  crusher  house,  a 
distance  of  less  than  a  half-mile,  by  cars  which  entered 
the  crusher  building  on  the  trestle  shown  at  the  upper  left 
of  Fig.  2,  and  in  the  drawing  in  Fig.  1.  An  under- 
groun'l  belt  conveyor  carried  the  crushed  rock  from  the 
crusher  house  to  a  reintorced-concrete  ulcvator,  60  ft.  high, 
located  in  the  middle  of  the  storage  area.  There  it  wa, 
lifted  to  a  chute  and  dumped  onto  the  pile,  to  be  rehandled 
to  any  point  in  the  storage  area  by  a  3-yd.  65-ft.  radius 
electric  crane,  running  on  a  circular  track  160  ft.  in  diame- 
ter. The  arc  of  the  crane  track  which  lay  within  the  zone 
of  subsidence  sank  with  the  crane,  but  the  latter  was  un- 
damaged (see  Figs.  1  and  2).  The  elevator  settled  30 
ft.  and  s^viing  far  out  of  plumb,  but  does  not  show  any 
structural  damage  other  than  minor  cracks. 
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Part  of  the  roof  of  the  reinforced-concrete  packing 
house  collapsed  when  the  building  was  affected,  but  for- 
tunately the  day  force  had  not  yet  arrived. 

The  frame  barn  shown  in  Fig.  5  settled  45  deg.  out  of 
plumb.  The  touring  car  which  appears  to  be  prevent- 
ing the  barn  from  slipping  was  inside,  being  cranked, 
when  the  trouble  occurred.  The  steep  bank  at  the  right 
of  the  view  is  a  blowup  formed  by  the  subsidence.  Part 
of  the  rock  pile  is  shown  in  the  foreground. 

Plans  for  the  Immediate  Future 

While  plans  for  rebuilding  the  power  plant  and  the 
other  damaged  structures  are  necessarily  unsettled  just 
now,  arrangements  are  under  way  tending  toward  the  re- 
sumption of  business  at  the  earliest  possible  date.  The 
power  station  cannot,  of  course,  be  replaced  for  several 
months.  In  the  meantime,  a  certain  amount  of  electric 
power  will  be  bought  from  the  Albany  Southern  R.E.  Co. 
Myron  Hammond  is  Superintendent  of  the  Knickerbocker 
Portland  Cement  Co. 
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Ana  ^E!>gaia®es=  WaimtLedl 

The  Upper  Scioto  Drainage  and  Conservancy  District, 
with  headouarters  at  Kenton,  Ohio,  expects  to  proceed 
witli  tL-,  preparation  of  a  plai-  of  flood  prevention,  drain- 
age and  conservation  for  that  portion  of  the  drainage 
area  of  the  Scioto  Eiver  which  is  within  Hardin  County. 
The  directors  of  the  district,  through  a  notice  signed  by 
Kent  P.  Johnson,  attorney  and  acting  secretary  for  the 
district,  have  invited  proposals  until  Aug.  21  for  "per- 
forming the  engineering  services  necessary  and  incident 
to  the  formation  and  adoption"  of  a  plan  for  the  proposed 
work.  The  services  of  the  engineer  are  "to  be  advisory 
and  supervisory  only."  The  engineer  is  to  engage  the 
necessarv  staff  for  the  work,  both  engineering  and  clerical, 
and  the 'district  ie  to  pay  the  actual  expense  of  the  staff. 
Proposals  for  the  engineering  services  just  ou+lined  may 
be  made  in  writing  prior  to  9  a.m.,  Aug.  21,  or  applicants 
for  the  position  may  appear  in  person  at  Kenton  on  that 
date. 

WafteiTvlaetl  W^t^T^-S^p-ply  ^l^mrn 

The  plans  and  specifications  have  recently  been  com- 
pleted and  bids  have  been  asked  for  the  new  municipal 
water-works  of  Watervliet,  N.  Y.  These  show  in  detail 
what  has  been  previously  outlined  in  these  columns.  The 
water  is  to  be  obtained  from  the  Normanskill  at  French's 
Mills,  in  the  town  of  Guilderland,  about  12  mi.  west  of 
the  city  of  Watervliet.  At  this  point  there  will  be  a  reser- 
voir formed  by  building  a  reinforced-concrete  dam  across  a 
rocky  gorge.  The  dam  will  be  36  ft.  high  at  maximum 
section  and  380  ft.  long,  with  a  spillway  of  324  ft.  The 
reservoir  will  cover  an  area  of  about  460  acres  and  will 
have  a  capacity  in  the  top  10  ft.  of  1120  million  gallons. 

About  1400  ft.  downstream  from  the  dam  will  be  a 
power  station  with  two  hydraulic  turbines  directly  con- 
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nected  to  two  centrifugal  pumps,  each  having  a  capacity 
of  21/4  million  gallons  per  day.  The  pumps  and  turbines 
will  be  served  from  the  same  water-supply.  A  force  main 
will  run  to  a  15  million-gallon  service  reservoir  just  out- 
side Watervliet.  This  main  v/ill  be  of  cast-iron,  or  of  wood 
pipe  with  a  few  cast-iron  sections.  The  service  reservoir 
will  have  four  earth  walls  and  will  be  partly  in  cut  and 
partly  in  fill.  The  inside  slope  will  be  lined.  Between 
the  service  reservoir  and  the  city  distribution  line  vUl  be 
a  3  million-gallon  filter  plant  with  aerator  and  clear-water 
well.  In  the  city  there  will  be  about  22  mi.  of  cast-iroi: 
pipe  of  from  4-  to  14-in.  diameter. 


]l.gvalway  ILaira©  S^ir^es^edi  hy 
EnagaEaeeE^aEa^  Stttuidleirats 

The  news  bulletin  issued  by  the  Ohio  State  University 
on  Aug.  6  contains  the  following  item  under  the  title 
"New  Traction  Line  Under  Construction": 

"The  Cleveland  &  Ohio  Central  Electrical  Ry.  is  the  name 
Kiven  to  the  traction  line  which  is  to  run  between  Wooster 
and  Cleveland,"  said  Prof.  C.  E  Sherman,  of  the  department 
of  civil  engineering  of  the  Ohio  State  University.  A  final 
survey  which  was  conducted  by  the  university,  has  been 
completed.  The  road  wUl  bisect  a  strip  of  territory  some  15 
mi  wide  which  has  no  railroad  nor  traction  facilities  at  the 
present  time.  The  final  survey  was  made  by  the  department 
of   civil   engineering   of  the   Ohio   State   University. 

"This  work  constituted  the  annual  summer  camp  for' 
civil  engineering  students  this  summer.  Three  parties  were 
placed  on  the  survey,  in  charge  of  Instructors  R.  C.  Sloane 
G  F.  Schlesinger  and  W.  Neilson.  The  work  was  completed 
at  an  estimated  cost  of  $1200.  Other  work  undertaken  by  the 
summer  camp  was  the  making  of  a  topographic  survey  of 
parts  of  the  Ohio  State  University  farm,  and  in  addition  a 
cemetery    in    Springfield,    Ohio. 

"The  location  chosen  for  this  line  is  very  nearly  ideal. 
At  no  place  is  there  more  than  a  2°  grade,  and  the  sharpest 
curve  is  but  3°.  One  of  the  features  of  this  road  wiU  be  the 
using    of   gasoline-electric   cars.     The    electricity    will    be    gen- 
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erated    by    pasollne    enfrines    located     In     the    car,    and     will 
afford  a  convenient  drivinj^   power. 

"It  is  now  the  intention  of  the  company  to  continue  the 
line  at  a  later  date  to  Columbus  and  ultimately  to  Cin- 
cinnati, thus  affording  a  continuous  air  Una  from  the  south- 
western  part  of  the  state  to  the  lakes." 


SttSitaoBae  He"w  Yorlfe  City 

Yhere  are  i'our  priiuipal  union  or  interconiinunicating 
stations  in  the  new  dual  subway  rapid-transit  system  of 
New  York  City.  One  is  at  Times  Square,  42iid  St.  and 
Broadway;  the  second  is  at  the  Grand  Central  Station,  a 
•wash  drawing  repre.sentation  of  which  was  given  in  En- 
gineering News  of  Oct.  24,  1912;  the  tliird  is  at  Brook- 
lyn bridge  and  the  ilunicipal  building,  and  the  fourth  is 
at  Dey  St.,  between  the  Hudson  Terminal  buildings.     A 


l{a])id  Transit  Co.  Four  blocks  north  of  the  point  C 
this  new  subway  has  a  branch  extending  east  under  Park 
Place,  thence  to  William  St.,  to  Old  Slip,  where  two  new 
tunnels  are  being  built  under  the  East  Eiver  to  Brooklyn. 
Thus  a  person  coming  from  New  Jersey  or  arriving  at 
any  of  the  railway  terminals  on  the  Jensey  side  of  the 
Hudson  River  between  the  Penn.sylvania  R.R.  and  the 
Delaware,  Lackawanna  &  Western  R.R.  stations  may  reach 
any  point  on  the  Manhattan,  Brooklyn,  Queens  and  Bronx 
rapid-transit  system  without  emerging  into  the  light  of 
day,  so  to  speak,  or  he  may  go  direct  to  the  (irand  Central 
station  and  away  again  without  seeing  anything  but  a  sub- 
terranean city. 


A  Seeond-Hand  BiidKe  Faila — On  July  28  a  240-ft.  spun 
on  the  south  end  of  a  highway  bridge  between  Kast  and 
South  Aberdeen,  Wash.,  fell  into  the  Chehalis  River.  It  car- 
ried with  it  an  automobile  in  which  were   five  persons,   none 
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DO"R'NTOWN  UNION  SUBWAY  STATION.   .\i:\\     \' 
Reproduced   from   a  wash   drawing   by   courtesy   of  J.    Vipond 
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i.N  THROUGH   DEY  ST. 

t   the   Hudson   &   Manhattan   R.R. 


reproduction  of  a  wash  drawing  of  this  latter  station  is 
.«hown  herewith. 

Tlie  Dey  St.  station  is  of  particular  interest  because  it 
gives  connection  with  all  the  northbound  and  southbound 
subway  trains  of  lower  Manhattan.  In  the  accompanying 
illustration  A  is  the  present  Interborough  Rapid  Transit 
Co.'s  Broadway-Fourth  Ave.  line;  B  is  the  Brooklyn 
Rapid  Transit  Co.'s  Church  St.-Broadway  line  now  under 
construction,  which  extends  south  to  Brooklyn  through 
two  new  Battery  tunnels  now  being  built  and  north  un- 
der St.  Paul's  churchyard  to  Broadway.  Above  B  is  the 
Sixth  Ave.  elevated  line  of  the  Interborough  Rapid 
Transit  Co.  The  letter  C  indicates  the  do\^^ltown  terminal 
station  of  the  Hudson  &  Manhattan  R.R.,  which  runs  to 
Jersey  City,  Hoboken  and  Newark;  D  is  the  new  Seventh 
Ave.  line  of  the  Interborough  Rapid  Transit  Co.'s  subway, 
which  is  to  go  south  to  the  present  Battery  tunnels  of  that 
company  and  north  to  Times  Square.  Above  C  is  the 
present   Ninth   Ave.   elevated   line   of   the    Interborough 


of  whom  was  injured.  A  street  car  had  crossed  the  bridge 
a  few  minutes  before  the  accident.  The  bridge  was  a  com- 
bination timber  and  steel  structure  and  formerly  spanned 
the  Willamette  River  at  Portland,  Ore.,  until  condemned  as 
inadequate  for  the  service  to  which  it  was  there  subjected. 
It  was  placed  in  its  present  position  in  1905  and  operated 
as  a  toll  bridge.  A  few  years  ago  the  steamer  "Norwood" 
smashed  into  the  same  span  and  pushed  it  into  the  river. 
From  accounts  of  witnesses,  the  middle  of  the  span  began  to 
sag  and  totter  and  finally  gave  way. — Roy  A.  Klein. 

Permits  for  Liquid  Clilorine  \Vater-Dlsinfeotlon  plants  to 
be  installed  by  the  Annapolis  Water  Co.  and  by  the  Piedmont 
Water-Works  Co.  at  Annapolis  and  Piedmont,  Md.,  have  been 
issued  by  the  Maryland  Department  of  Health. 

Electrification  of  Ralln-ays  Entering  St.  Paul,  Minn.,  is  con- 
templated by  an  ordinance  introduced  in  the  City  Council  by 
Oscar  Kellar,  Commissioner  of  Public  Utilities.  The  ordi- 
nance forbids  the  use  of  steam  locomotives  wMthin  the  city 
limits.  A  delegation  of  railway  employees  appeared  before 
the  City  Council  on  July  12  to  oppose  the  adoption  of  the 
ordinance. 

An  Kngineern*  Special  Train  from  New  York  to  San  Fran- 
cisco is  to  be  run  over  the  New  York  Central  Lines  and  Santa 
Fe  system,  leaving  New  York  on  Sept.  9.     Accommodations  on 


o34 


ENGINEERING     NEWS 


Vol.   74,   No.   7 


the  train  have  already  been  reserved  by  members  of  the  na- 
tional engineering  societies  and  their  friends  sufficient  to  flU 
11  cars.  Stops  will  be  made  on  the  way  at  Niagara  Falls, 
Colorado  Springs  and  the  Grand  Canon. 

Clectriilcation  of  the  Railways  Kntering:  Cleveland  is  to  be 

investigated  by  a  special  committee  of  the  City  Council  ap- 
pointed July  12.  The  committee  will  make  use  of  data  and 
specifications  prepared  in  1913  by  E,  T.  Roberts  when  city 
smoke  inspector.  This  report  recommended  that  on  several 
of  the  railways  entering  Cleveland  electrification  be  extended 
into  the   suburbs   beyond   the   city   limits. 

Plans  for  a  Sewerage  System  and  sewage-treatment 
Works  for  the  Little  Falls  Branch  drainage  area  of  Mont- 
gomery County,  Maryland,  are  being  made  for  the  county  com- 
missioners, in  compliance  with  an  order  of  the  State  Depart- 
ment of  Health.  The  preliminary  estimate  of  cost  is  $125,000. 
The  project  follows  the  recommendations  of  a  report  on  sew- 
age collection  and  disposal  in  the  vicinity  of  the  District  of 
Columbia,  recently  made  by  the  Department  under  the  direc- 
tion of  Robert  B.  Morse,  Chief  Engineer. 

Fixing  Rates  for  Public  Utilities  by  snap  legislation  in  the 
State  of  New  York  may  be  checked  in  future  if  the  consti- 
tutional amendment  should  adopted  which  has  been  recom- 
mended by  the  Committee  on  Public  Utilities  of  the  State 
Constitutional  Convention  now  in  session.  The  amendment 
recommended  by  this  committee  contains  the  following  clause: 
"The  legislature  shall  not  enact  any  law  prescribing  a  rate, 
or  charge,  or  a  standard  of  service,  equipment,  or  operation 
for  any  public  utility  until  after  it  has  received  from  one  of 
the  commissions  a  report  thereon  made  after  investigation 
and  hearing  at  which  interested  parties  may  introduce  evi- 
dence, or  until  after  the  expiration  of  such  time  following  a 
request  for  such  reports  as  may  be  prescribed  by  law." 

United  States  Public  I/and  Surveys — All  records  were 
broken  during  the  last  fiscal  year  in  the  making  of  surveys 
of  public  lands,  according  to  reports  submitted  to  Secretary 
Lane  by  Commissioner  Tallman,  of  the  General  Land  Office. 
The  total  of  accepted  and  approved  surveys  aggregated  14,- 
339,349  acres.  This  was  nearly  double  the  amount  surveyed 
during  the  preceding  year  and  4,5S9,S72  acres  more  than  was 
surveyed  in  1909,  the  previous  high-record  year.  These  sur- 
veys are  made,  not  by  the  contract  system  with  private  sur- 
veyors, as  was  the  practice  for  half  a  century,  but  by  the 
direct-survey  system  put  into  operation  two  years  ago,  where- 
by all  of  the  150  surveying  parties  are  made  up  of  regular 
employees  of  the  Department  of  the  Interior.  Greater  accur- 
acy and  efficiency  have  resulted  from  this  system. 

Progress  on  tlje  Rogers  Pass  Tunnel  of  the  Canadian  Pacific 
Ry.  has  been  very  satisfactory.  It  will  be  remembered  that 
this  5-mile  double-track  tunnel  is  being  driven  from  inter- 
mediate headings  reached  by  crosscuts  from  a  pioneer  tunnel 
or  heading  parallel  to  but  outside  the  line  of  the  main 
tunnel  ("Engineering  News,"  Apr.  2,  1914).  The  pioneer  head- 
ing has  been  completed  and  there  remain  to  be  driven  2.05  mi. 
of  main  heading  and  3.31  mi.  of  enlargement  to  the  double- 
track  section.  The  concrete  lining  of  the  earth  section  is 
nearly  completed,  and  it  is  expected  that  the  concreting  of 
that  portion  of  the  rock  section  which  requires  lining  will  be 
finished  during  this  year.  The  tunnel  will  probably  be  com- 
pleted and  ready  for  operation  in  September,  1916.  The 
progress  made  during  1915  is  given,  from  a  statement  fur- 
nished by  Foley  Bros.,  Welch  &  Stewart,  the  contractors.  A. 
C.   Dennis  is  superintendent  for  the  contractors. 

I East  End ^  , West  End ^ 

Enlarge-  Enlarge- 

Pioneer     Main     ment  for  Pioneer     Main  ment  for 

Head-      Head-       Double      Head-      Head-  Double 

1915            ing.  Ft.    ing,  Ft.      Track       ing.  Ft.    ing.  Ft.  Track 

January    ...    592            443               443             932            699  2101 

T^ebruary   ..    620            440              422             650            634  247 

March    .....    595            196*            379             617            752  413 

April    751            442               553             569            741  588 

May   658            417              718             730            618  685 

June     776            471               659             808            393  729 

July    fiS2            538               726             731            969t  812 

•Half-month.     tTwo  headings.      tTimbered. 

An  Investigation  of  tlie  Lumber  Industry  of  the  United 
States  is  to  be  undertaken  by  the  Federal  Trade  Commission 
in  cooperation  with  the  Forest  Service  and  the  Bureau  of 
Foreign  and  Domestic  Commerce.  The  forest  resources  of  the 
United  States  are  being  depleted  at  the  rate  of  SO  billion  feet 
or  more  per  year.  Lumber  prices,  however,  have  continued 
on  a  low  level  for  a  number  of  years,  and  the  admission  of 
lumber  from  the  North  Pacific  coast  to  Atlantic-coast  markets 
through  the  opening  of  the  Panama  Canal  is  likely  to  prevent 
any  material  advance  in  prices  for  at  least  a  dozen  years  to 
come.  Where  an  increase  in  market  prices  of  lumber  has 
taken   place,  it  appears  to  be  due  to  an  increase  in  stumpage 


prices  obtained  by  owners  of  standing  timber  and  possibly  to 
longer  freight  haul,  since  lumber  is  now  brought  in  general 
from  greater  distances.  One  unfortunate  result  of  the  low 
prices  is  that  much  low-grade  timber  is  not  marketable. 
Consequently,  notwithstanding  the  rapid  inroads  on  the  coun- 
try's forest  reserves,  the  annual  timber  consumption  continues 
undiminished. 


Dr.  Wm.  J.  Gallivan  has  resigned  as  Health  Commissioner 
of  the  city  of  Boston,  Mass. 

Mr.  E.  H.  Olson  has  been  appointed  Office  Engineer  of 
the  Atchison,  Topeka  &  Santa  F6  Ry.  at  Topeka,  Kan.,  suc- 
ceeding   Mr.    M.    C.    Blanchard,    promoted    as    noted    elsewhere. 

Mr.  Samuel  M.  Gray,  M.  Am.  Soc.  C.  E.,  a  consulting  engi- 
neer of  Providence,  R.  I.,  has  been  appointed  Consulting 
Engineer  of  the  Providence  Water  Supply  Board  at  an  annual 
salary  of  $10,000. 

Mr.  M.  C.  Blanchard,  Office  Engineer  of  Atchison,  Topeka 
&  Santa  F6  Ry.,  at  Topeka,  Kan.,  has  been  promoted  to  be 
Engineer  of  the  Eastern  district,  Eastern  lines,  with  head- 
quarters at  Topeka. 

Mr.  H.  P.  Drake,  Assoc.  M.  Am.  Soc.  C.  E.,  former  Assistant 
Engineer,  Water-Supply  Commission  of  Pennsylvania,  is  now 
with  the  engineering  staff  of  the  Pennsylvania  State  Depart- 
ment of  Health,  Harrisburg. 

Dr.  Francis  X.  Mahoney,  for  the  last  three  years  Chairman 
of  the  Board  of  Health  of  Boston,  Mass.,  has  been  appointed 
Health  Commissioner  of  the  city  by  Mayor  Curley,  at  a 
salary   of   $7500   per   annum. 

Mr.  Ross  M.  Riegel,  former  Division  Engineer  of  the 
Water-Supply  Commission  of  Pennsylvania,  has  taken  a  posi- 
tion with  the  Morgan  Engineering  Co.,  Dayton,  Ohio,  on  the 
proposed    flood-protection    work. 

Mr.  Gilbert  J.  Bell,  recently  Division  Engineer  of  the 
Atchison,  Topeka  &  Santa  F^  Ry.,  at  Marceline,  Mo.,  has  been 
promoted  to  be  Engineer  of  the  Western  district.  Eastern 
lines,  "with  headquarters  at  Newton,  Kan. 

Mr.  H.  T.  Gritchlow,  formerly  a  member  of  the  engineering 
staff  of  the  Water-Supply  Commission  of  Pennsylvania,  is 
now  a  member  of  the  United  States  Geological  Survey  on 
hydrographic  work,  with  headquarters  at  Madison,  Wis. 

Mr.  Gerard  Hendrik  Matthes,  M.  Am.  Soc.  C.  E.,  formerly 
Division  Engineer  of  the  Water-Supply  Commission  of  Penn- 
sylvania, has  accepted  a  position  with  the  Morgan  Engineering 
Co.,  Dayton,  Ohio,  on  the  proposed  flood-protection  work. 

Mr.  P.  L.  Pierce,  Assoc.  M.  Am.  Soc.  C.  E.,  former  Assistant 
Engineer,  Water-Supply  Commission  of  Pennsylvania,  is  now 
a  member  of  the  engineering  staff  of  the  Wisconsin  River 
Power  Co.,  in  charge  of  the  construction  of  transmission  lines 
near  Madison,  Wis. 

Mr.  W.  F.  Faber  announces  that  the  Faber  Engineering 
&  Construction  Co.  has  opened  offices  in  the  Bessemer  Building, 
Pittsburgh,  Penn.,  for  the  conduct  of  a  general  contracting 
business,  specializing  in  sewage  disposal  and  reinforced- 
concrete   construction. 

Mr.  E.  W.  Lewis,  M.  Am.  Soc.  C.  E.,  formerly  Assistant 
Engineer  of  the  New  York,  New  Haven  &  Hartford  R.R.,  at 
New  Haven,  Conn.,  announces  that  he  has  opened  an  office 
for  the  general  practice  of  civil  engineering  at  234  Union 
St,  New  Bedford,  Mass. 

Mr.  H.  B.  Phillips,  M.  Am.  Soc.  C.  B,  Valuation  Engineer 
of  the  Atchison,  Topeka  &  Santa  F^  Ry.,  at  Chicago,  111., 
has  resigned  to  become  Assistant  Secretary  of  the  Presidents' 
Conference  Committee  on  the  Federal  Valuation  of  Railroads, 
with  offices  in  Chicago. 

Mr.  Lewis  Littlepage  Holladay,  M.  Am.  Inst  E.  E.,  former 
Consulting  Engineer  of  the  McLeod  Manufacturing  Co.,  Chi- 
cago, 111.,  and  Mr.  Henry  Nedstad  announce  the  formation 
of  the  firm  Holladay,  Nedstad  &  Co.,  Consulting  Engineers 
on  power  plant  utilities  and  industries,  with  offices  at  109  No. 
Dearborn  St.,  Chicago. 

Mr.  John  N.  Carlisle,  former  State  Highway  Commissioner 
of  New  York,  has  resigned  his  position  with  the  State 
Highway  Department,  which  he  has  held  since  last  spring, 
when    he    was    superseded    as    Commissioner    by    Mr.     Edwin 
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Duffey.  Since  his  resignation  as  State  Highway  Commissioner 
Mr.  Carlisle  has  been  retained  In  an  advisory  capacity  at  a 
salary  of  $33   per   day. 

Mr.  Thomas  J.  Gannon,  M.  Am.  See.  M.  E.,  recently  Mechan- 
ical EnRineer  of  the  Department  of  Water  Supply.  Gas  and 
Electricity,  New  York  City,  announces  that  he  has  opened  an 
office  at  H3  Liberty  St..  New  York,  for  the  practice  of 
mechanical  and  hydraulic  enRineerinp,  specializingr  in  power 
plants,  water-supply  and  sewage  disposal,  coal  and  fuel 
economy  and   mechanical   equipment   and   testing. 

Mr.  D.  P.  Stickley,  M.  Am.  Soc.  C.  E.,  for  several  years 
Supervising  Engineer  of  the  New  York  State  Barge  Canal, 
and  for  the  past  year  Consulting  Engineer  of  the  Lake  Erie 
and  Ohio  River  Canal  Board  of  Pennsylvania,  in  charge  of 
preliminary  investigations  for  the  proposed  waterway,  has 
returned  to  Albany,  N.  Y.,  where  he  has  opened  an  office  in 
the  Arkay  Building  for  the  general  practice  of  civil  engi- 
neering. 

Mr.  H.  S.  Philips  has  been  granted  leave  of  absence  from 
his  duties  in  the  city  engineering  department,  Toronto,  Ont., 
to  accept  the  position  of  Assistant  Engineer  in  the  Buffalo, 
N.  Y.,  office  of  the  International  Joint  Commission,  under  the 
direction  of  Prof.  Earle  B.  Phelps,  of  the  United  States  Public 
Health  Service.  A  part  of  the  work  of  this  commission  is 
the  investigation  of  a  means  for  the  control  of  the  pollution 
of  the  Niagara  River. 

Mr.  Edward  W.  Parker,  M.  Am.  Inst.  M.  E.,  whose  resigna- 
tion as  Chief  of  the  Bureau  of  Coal  Statistics  of  the  United 
States  Geological  Survey  was  noted  in  these  columns  of  May 
13,  1915,  is  now  in  charge  of  the  Anthracite  Bureau  of  Informa- 
tion, supported  by  the  anthracite  coal  mining  operators  of 
the  United  States,  with  offices  at  1032  Miners  Building,  Wilkes- 
Barre,  Penn.  The  work  of  this  bureau  has  been  combined 
with  that  of  the  Bureau  of  Anthracite  Coal  Statistics,  which 
was  formerly  under  the  direction  of  the  late  W.  W.  Ruley, 
and  since  his  death  in  charge  of  Mr.  A.  A.  Armstrong.  Mr. 
Armstrong  will  remain  in  charge  of  that  portion  of  the  work. 

Mr.  E.  C.  Black,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  of  the 
firm  of  Worley  &  Black,  Reliance  Building,  Kansas  City,  Mo., 
announces  the  reorganization  of  the  firm  under  the  name  of 
Black  &  Veatch,  with  offices  in  the  Inter-State  Building,  Kan- 
sas City,  Mo.  Mr.  J.  S.  Worley,  M.  Am.  Soc.  C.  E.,  resigned 
from  the  firm  of  W^orley  &  Black  Jan.  1,  1914,  in  order  to  give 
his  entire  attention  to  the  Interstate  Commerce  Commission's 
railway  valuation  work.  Mr.  N.  T.  Veatch.  Jr.,  Assoc.  M.  Am. 
Soc.  C.  E.,  of  the  new  firm,  was  formerly  Assistant  Engineer 
of  the  Kansas  State  Board  of  Health  and  for  the  past  year 
and  a  half  has  been  with  the  American  Water-Works  & 
Guarantee  Co.,  of  Pittsburgh,  Penn. 

Mr.  H.  M.  Roy,  formerly  Chief  Field  Engineer  with  the 
American  Zinc  &  Chemical  Co.  on  the  construction  of  its 
zinc  smelter  plant,  modern  town  and  coal  mine  at  Langeloth, 
Penn.,  has  accepted  the  position  of  the  Stone  &  Webster  Engi- 
neering Corporation  at  Keokuk,  Io"wa,  on  construction  of  a 
zinc-smelter  plant.  He  was  graduated  from  the  University 
of  Illinois  *in  1905.  and  after  spending  two  years  in  the 
United  States  Coast  and  Geodetic  Survey  on  harbor  surveys 
and  precise  leveling,  entered  the  engineering  department  of 
the  Pennsylvania  Lines  West  of  Pittsburgh,  where  he  was 
engaged  on  various  construction  and  maintenance  work  until 
1913,  when  he  left  the  railroad  to  accept  the  position  with 
the  American  Zinc   &  Chemical  Co. 


Alexander  Dempster,  a  prominent  Pittsburgh  business  man 
and  formerly  an  engineer  employed  on  the  low  grade  division 
of  the  Allegheny  Valley  R.R.  (in  1S69  to  1870),  was  killed 
in  an  automobile  accident  near  Ligonier,  Penn.,  on  Aug.  2. 
About  1S71  he  was  assistant  to  W.  H.  Kennedy,  M.  Am.  Soc. 
C.  E.,  on  city  work  in  Pittsburgh,  Penn.,  and  from  1872  to  1876 
was  City  Engineer 

Henry  Stephen  Hawley,  President  of  the  Railroad  Supply 
Co.,  of  Chicago,  died  July  28  at  his  home  in  Saunderstown, 
R.  I.,  at  the  age  of  64  years.  In  earlier  life  he  was  a 
prominent  railroad  contractor  and  had  a  contract  in  the 
seventies  for  the  construction  of  a  section  of  the  Grand  Trunk 
Ry.  in  Indiana  and  Illinois.  Later  he  held  various  offices 
with  the  Chicago  Great  Western  R.R.  and  Chicago  &  Northern 
Pacific   R.R.    (later   the   Northern   Pacific   Ry.). 

Charles  Dod  Ward,  M.  Am.  Soc.  C.  E.,  died  at  his  home  in 
New  York  City,  July  30,  at  the  age  of  78.  For  several  years 
previous   to    1910   he   was   an    engineer   in    the    Department   of 


Water  Supply  of  Brooklyn.  Mr.  Ward  achieved  considerable 
fame  in  1904  when  he  presented  to  the  American  Society  of 
Civil  Engineers  a  paper  on  the  then  proposed  earth  dam  for  the 
Panama  Canal,  in  which  was  first  suggested  that  the  dam  be 
located  at  Gatun  instead  of  at  Bohio,  as  was  then  being  con- 
sidered by  the  Isthmian  Canal  Commission.  Mr.  Ward's  Investi- 
gations and  clear-cut  suggestions,  which  were  included  in  the 
Commission's  report,  had  much  to  do  with  the  final  location 
of  the  great  earth  dam  at  Gatun.  He  was  one  of  the  oldest 
members  of  the  American  Society  of  Civil  Engineers,  having 
been  elected  In  1869. 


I  EHGIBJEERSHC      SOCIETIES 


COMING    MEETINGS 

AMERICAN   INSTITUTE  OF  CHKMICAL   ENGINEERS. 

Aug.  16-18  and  25-28.  Annual  meeting  in  Los  Angeles 
Calif.,  Aug.  16-18;  in  San  Francisco,  Aug.  25-28.  Secy! 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 

INTERNATIONAL  ASSOCIATION  OP  MUNICIPAL  ELECTRI- 
CIANS. 
Aug.   24-27.     Annual   convention   In   Cincinnati.     Secy.,  Clar- 
ence R.  George,  Houston,  Tex. 

NEW    ENGLAND   WATER    WORKS    ASSOCIATION. 

Sept.  7-9.  Convention  in  New  York  City.  Secy.,  Willard 
Kent,    Narragansett   Pier,   R.    I. 

TRAVELING   ENGINEERS'  ASSOCIATION. 

Sept.  7-10.  Annual  meeting  in  Chicago  Secy..  W.  O.  Thomp- 
son,  N.   Y.   C.    R.R.,   Bast   Buffalo,  N.  Y. 

NORTHWESTERN  ROAD  CONGRESS 

Oct.  4-7.  At  Cedar  Rapids,  Iowa.  Secy.,  Jas.  P.  Keenan, 
Milwaukee,   Wis. 

San    Fraucisco    Meetiu^H 

AMERICAN    ASSOCIATION    OP    RAILROAD    SUPERINTEND- 
ENTS. 
Aug.   19-21.      Secy.,  E.  H.  Harman,  Room   101,  Union   Station, 
St.  Louis,  Mo. 

INSTITUTE  OP  RADIO  ENGINEERS. 

Sept.   13-18.     Secy.,  David  Sarnoff,  71   Broadway,  New   York. 

PAN-AMERICAN  ROAD  CONGRESS. 

Sept.  13-18.  Secy.,  E.  L.  Powers,  Road  Builders  Association, 
150   Nassau   St.,   New   York   City. 

AMERICAN  SOCIETY  OP  CIVIL  ENGINEERS. 

Sept.  16-18.  Secy.,  Charles  Warren  Hunt,  220  West  57th  St., 
New  York  City. 

AMERICAN  SOCIETY  OP  MECHANICAL  ENGINEERS 

Sept.  16-lS.  Secy.,  Calvin  W.  Rice,  29  West  39th  St.,  New 
York  City. 

AMERICAN  INSTITUTE   OP  MINING  ENGINEERS. 

Sept.  16-lS.  Secy.,  Bradley  Stoughton,  29  West  39th  St.,  New 
York   City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

Sept.  16-18.  Secy.,  F.  L.  Hutchinson,  29  West  39th  St.,  New 
York  City. 

AMERICAN     SOCIETY     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
Sept.    16-18.      Secy.,  J.   J.  Blackmore,   29   West    39th   St.,   New 
York  City. 

AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Sept.  16-18.  Secy.,  J.  W.  Richards,  Lehigh  University,  South 
Bethlehem,   Penn. 

NATIONAL  DRAINAGE  CONGRESS. 

Sept.    17-21, 

INTERNATIONAL  IRRIGATION  CONGRESS. 

Sept.  20.  Secy.,  Arthur  Hooker,  Sacramento,  Calif.;  until 
Aug.   1,  New   Stockton,  Calif. 

MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA 
Sept.  20.    Secy.,  P.  F.  Sharpless,  52  Broadway,  New  York  City. 

PACIFIC  COAST  ASSOCIATION  OP  PORT  AUTHORITIES 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 

AMERICAN  MINING  CONGRESS. 

Sept.  20-22.     Secy.,  J.  P.  Callbreath,  Washington,  D.  C. 

INTERNATIONAL   ENGINEERING  CONGRESS 

Sept.  20-25.  W.  A.  Cattell,  Secy.,  Comrn.  of  Management, 
Foxcroft   Bldg.,   San   Francisco. 

INTERNATIONAL   ASSOCIATION   OP   BRIDGE   AND   STRUC- 
TURAL IRON  WORKERS. 
Sept.     20-30.       Secy.,    Harry    Jones,    American     Cfntral    Life 
Bldg.,    Indianapolis,    Ind. 

AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS 
Sept.  21  and  22.     Secy.,  P.  M.  White,  Madison,  Wis. 

AMERICAN   SOCIETY   OP   REFRIGERATING   ENGINEERS 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 

AMERICAN  MINE  SAFETY  ASSOCIATION. 

Sept.  23  and  24.  Secy.,  H.  M.  Wilson,  Bureau  of  Mines. 
Pittsljurgh,   Penn. 

AMERICAN  ASSOCIATION  OF  REFRIGERATION 

Sept.  23  and  24.  Secy.,  J.  P.  Nickerson,  431  South  Dearborn 
St.,  Chicago,  III. 
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ILLINOIS  GAS  ASSOCIATION. 

Sept.   27.     Adjourned   meeting.     Secy.,   H.   H.   Clark,   72   West 
Adams   St.,    Chicago,    111. 

SAFETY  CONFERENCE. 
Sept.   27-30. 

INTERNATIONAL    GAS    CONGRESS. 

Sept.  27  to  Oct.   1.     Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.   1.     Secy.,  George  C.  Ramsdell,   29  West  39th 
St.,   New   York   City. 

AMERICAN   ELECTRIC    RAILWAY   ASSOCIATION. 

Oct.    4-9.      Secy.,   E.   B.   Burritt,    8    West   40th   St.,    New    York 
City. 

AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS' 
ASSOCIATION. 
Oct.    4-9.      Secy.,    H.    G.    McConnaughy,    165    Broadway,    New 
York  City. 

AMERICAN     ELECTRIC     RAILWAY     ENGINEERING     ASSO- 
CIATION. 
Oct.    4-9.      Secy.,   E.    B.    Burritt,    8    West    40th    St.,    New    York 
City. 


Uiiikey   AVith    L  nilerhunt;   Tank 

Dinkey  locomotives  generally  carry  their  water-supply  in 
a  saddle  tank  over  the  boiler,  but  the  illustration  herewith 
shows  an  engine  having  the  tank  fitted  between  its  plate 
frames.  This  lowers  the  center  of  gravity,  tends  to  make  the 
engine  more  steady,  and  reduces  the  liability  of  derailment 
on  rough  track.  The  inachine  shown  is  one  of  the  industrial 
railway  specialties  built  by  the  Orenstein-Arthur  Koppel  Co., 
of   Koppel,    Penn. 

The  6V4-ton  engine  for  24-in.  gage  has  6xll-in.  cylinders 
and  four  22-in.  wheels  on  a  4-ft.  wheelbase.  In  several 
respects  the  design  of  the  engine  follows  European  practice, 
notably  in  the  use  of  plate  frames  and  copper  firebox  and 
staybolts.  This  use  of  copper  reduces  the  liability  of  burn- 
ing or  cracking  of  the  firebox  in  rough  handling.  The  boiler 
pressure  is  relatively  high,  176  lb.  The  throttle  valve  is 
placed  outside  of  the  dome,  with  an  outside  steam  pipe,  and 
the   exhaust  pipes   lead   into   the   sides   instead    of   the   bottom 


CONTRACTOR'S    LOCOMOTIVE    WITH    T.\NK    BETWEEN 
FRAMES 

of  the  smokebox.  The  valve  gear  is  also  on  the  outside,  so 
that  there  Is  ample  room  for  the  130-gal.  tank  between  the 
frames.  The  coal  bunkers,  forward  of  the  cab,  have  a  ca- 
pacity of  540  lb.  The  tractive  power  is  2700  lb.  A  slightly 
larger  engine,  for  the  same  gage  of  track,  weighs  about 
7*4  tons  and  has  6%xll-in.  cylinders.  It  has  the  same  wheels 
and  wheelbase  as  the  other,  but  carries  more  fuel  and  water, 
and  has  a  tractive  power  of  3400  lb.  Both  engines  can 
traverse  curves  of  30-ft.  radius. 

Independent   Klectric  Hoist   Drive 

An  independent  electric-motor  outfit  has  been  put  on  the 
market  by  the  Mead-Morrison  Manufacturing  Co.,  of  East 
Boston,  Mass.,  for  hoisting  where  it  is  desirable  to  sub- 
stitute electric  power  for  steam  without  discarding  old 
tfiuipment.  A  base  plate  carries  the  motor  and  two  bearing 
pedestals  which  support  a  jackshaft  geared  to  the  motor. 
On  one  end  of  this  shaft  is  mounted  an  automatic  band 
brake,  and  on  the  other  is  a  flexible  coupling  to  be  connected 
to  the  hoist  crankshaft.      A    drum-type   controller   is    mounted 


on  the  old  hoist  frame;  instead  of  the  ordinary  handle  a 
geared  vertical  hand-lever  is  used,  working  like  the  old 
engine   throttle. 

To  connect  a  steam  hoist  to  one  of  these  outfits,  the  drive 
and  eccentric  rods  are  taken  oft  the  engine,  the  motor  jack- 
shaft  and  the  engine  crank-shaft  are  aligned,  and  the  flexible 
coupling   is   fastened   to   the   crank   disk. 

Recordini?  Conveyor  Scale 

An  integrating  and  recording  weighing  machine  for  con- 
veyor s.vstems  has  been  devised  by  the  Richardson  Scale  Co., 
of  Passaic,  N.  J.,  and  given  the  trade  name  of  "Weighto- 
meter."  There  are  a  pair  of  weighing  levers  and  a  beam 
similar  to  those  of  platform  scales,  but  arranged  so  that  the 
weighing  levers  carry  a  short  free  section  of  the  conveyor 
line.  The  beam  also  has  no  ordinary  sliding  weights  but 
instead  an  iron  cylinder  suspended  from  near  the  long  end 
and  partly  immersed  in  a  mercury  bath.  Change  of  load  on 
the  levers  is  compensated  for  by  the  rise  or  fall  of  the 
float  giving  a  movement  of  the  beam  proportional  to  the 
load.  A  totalizer  on  the  beam  end  is  worked  by  a  pulley  on 
the  conveyor,  so  that  it  combines  the  number  of  loads  and 
theoir  weights.  For  cases  where  it  is  desired  to  tare  the 
empty  carrier,  an  automatic  counterbalancing  attachment  is 
provided.  A  magnetic  counter  also  duplicates  the  scale  read- 
ing at  any   distant  point. 

Spade  For  Concrete  Work 

A  special  shape  of  spade  for  working  concrete  in  the  forms 
is  shown  by  the  accompanying  sketch.  It  is  intended  for 
crowding  the  aggregate  back  and  allowing  tlie  grout  to  flow 
against  the  face  of  the  form,  thus  giving  a  dense  surface  to 
the  flnished  work.  The  novel  feature  of  its  design  is  a  per- 
fi-.tly    straieht    blade     in    line    with    the    handle.       With    this 


SPECIAL    CONCRETE    SPADE 

slaape  there  is  no  liability  of  clogging  by  reason  of  concrete 
sticking  to  the  spade,  and  the  work  is  done  more  easily  and 
effectively  than  with  ordinary  spades.  The  blade  is  8xl2-in. 
This  tool  was  designed  by  A.  H.  Bannister,  general  su- 
perintendent of  the  Brownell  Improvement  Co.  (contractors), 
of  Chicago,  after  several  years'  experience  with  concrete  on 
track  elevation  and  other  large  construction  work.  The  right 
to  manufacture  it  has  been  given  to  the  Conneaut  (Ohio) 
Shovel  Co.  and  it  is  to  be  known  as  the  Bannister  special  con- 
crete spade.  , 

Nevy  Railway  Air-Brake  System 

An  attachment  to  railway  air-brake  triple-valves,  which  is 
claimed  to  prevent  the  valve  from  causing  quick  action  in  a 
service  application  of  the  brakes,  has  been  invented  by  J.  R. 
.Schneider  and  is  being  manufactured  by  the  Pittsburgh  Air 
Brake  Co.,  309  Classon  St.,  Pittsburgh.  This  "no-kicker  at- 
tachment," as  it  is  called,  is  applicable  to  any  standard  triple 
valve.  According  to  a  paper  read  by  Mr.  Sclineider  before  the 
Air  Brake  Association  on  May  6,  this  attachment,  besides 
eliminating  undesired  quick  action,  enables  the  emergency 
action  to  be  obtained  at  any  time  before  or  after  service 
application  and  prevents  the  emergency  action  from  "dying 
out"   on  very  long  trains. 

Besides  this  device,  the  conipany  manufactures  a  car- 
control  valve  and  an  engineer's  brake  valve.  This  latter  can 
be  used  either  with  present  standard  automatic  air  bralces 
or  with  electro-pneumatic  brakes. 

Non-Corrosive    Iron    Alloy 

An  iron  alloy  resistant  to  oxidation  or  corrosion  but  cap- 
able of  being  machined  is  being  made  by  the  Bethlehem 
Foundry  &  Machine  Co.,  South  Bethlehem,  Penn.  The  nature 
of  the  alloy  is  not  disclosed.  The  metal  for  it  is  supplied 
by  the  Lennox  Foundry  Co.,  of  London,  England.  Percentage 
losses  of  small  specimens  for  72-hr.  immersion  in  various  re- 
agents have  been  foimd  as  follows:  98 -per  cent,  sulphuric 
acid,  0.02;  1.4  nitric  acid,  0.00;  2E-per  cent,  tartaric  acid,  0.03; 
60-per  cent,  acetic  acid,  0.00;  saturated  solution  sodium  hy- 
pochlorite, 0.01;  30-per  cent,  zinc  chloride,  0.00;  saturated  am- 
monium   chloride,    0.01;    fused    ammonium    nitrate,    0  00. 
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Tlio  2-iiii.  wuod-iuivetl  speedway  now  iieuriiij;  I'omplu- 
tion  on  the  flatlands  between  Jamaica  Bay  and  Sheeps- 
liead  Bay,  Brooklyn,  N.  Y.,  is  designed  to  bo  the  fastest 
automobile  racetrack  in  the  world.  The  pavement,  70 
ft.  wide,  is  of  2x4-iu.  timbers  on  edge,  laid  longitudinally 
of  the  track  on  concrete,  or  concrete  and  steel,  ribs  or 
girders.  Inside  of  the  track  is  a  6-in.  concrete  pave- 
ment 15  ft.  in  width  on  the  straightaways,  gradually 
widening  to  30  ft.  at  the  middle  of  the  turns.  This, 
however,  is  a  factor  of  safety  and  not  a  part  of  the  race- 
track proper. 

The  outer  edges  of  the  TO-ft.  track  on  the  two  LSO-deg. 
turns  are  given  a  maximum  superelevation  of  35  ft.  6  in., 


Motloir  Raceiliracll 

ft.  radius,  20l).j.l  ft.  long,  witli  spiral  connections  to  the 
tangents  each  G97.04  ft.  long.  On  the  straightaway 
sections  the  elevation  of  the  outer  edge  is  1  ft.  above 
the  inner  edge.  The  rise  from  the  level  of  the  straight- 
away to  the  superelevation  of  the  curves  is  effected  by 
a  31/5-per  cent,  grade  with  120-ft.  vertical  curves  at  eacli 
end.    The  track  layout  is  given  in  Fig.  2. 

Laying  Out  the  Curves 

To  make  a  half-mile  curve  of  steel-work  fit  together 
without  a  hitch  required  some  accurate  survey  work. 
It  was  accomplished  as  follows :  A  plan  of  the  curved 
portions  of  the  track  was  made  showing  the  deflection 


PIG.  1.     VIKW  IJK  SHEEPSHEAD  BAY  MOTOR  R.\CETRACK,  LOOKING   TOWARD  GRAXPSTAXTi   ANn    FINISH    LINE 


computed  for  a  speed  (jT  Ofi  mi.  jier  lir.  by  the  common 

railway  formula  C  =  — 7=,.     The  width  tJ  was  taken  in 
(jR 

five  1-1-ft.  strips,  commencing  at  the  inside  of  the  track, 

and  the  superelevation  computed  for  speeds  of   10,  ;}2i/2- 

65,  771/^  and  96  mi.  per  hr.     This  gives  a  cross-section 

theoretically  of  a   parabolic  curve,  and   in  forming  the 

steel  ribs  by  cold-bending  a  true  parabolic  cross-section 

was  obtained  by  rolling  each  rib  to  a  carefully  made  wood 

template. 

The  length  of  the  track  is  measured  on  a  line  3  ft. 

from    the    inner    edge.     There    are    two    straightaway 

stretches  of   1790.52   ft.   and  two  turns  of   3489.48  ft. 

each.     The  turns  are  divided  into  circular  arcs  of  853- 


angles  for  tlie  ISO-ft.  cliords  of  the  spiral  and  the  100- 
ft.  cliords  of  tile  circular  arc  in  both  directions  from 
P.O.  to  P.T.  and  from  P.T.  to  P.C.  of  the  outside  edge 
of  the  track.  Each  outside  spiral  had  four  equal  180-ft. 
chords.  With  one  (iO-ft.  chord  on  the  2260-ft.  circular 
arc  it  was  easily  possible  to  establish  the  outside  curve 
entirely  by  angular  deflections. 

A  survey  party  using  a  blueprint  plan  in  lieu  of 
notes  was  started  at  each  end  of  a  curve ;  the  two  parties 
worked  toward  the  middle,  met  and  continued  on  to 
check  up  each  other's  work.  They  were  required  to 
check  on  the  starting  points  within  y^  ^^-  Transits 
reading  to  20  sec.  were  used.  The  tapes  for  the  field- 
work  were  first  coin])ared   with  tiiose  used  by  the  steel 
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company  to  lay  out  the  .steelwork,  ami  they  were  I'oiind 
to  be  the  same  length.  From  the  hubs  thus  establi.-ihed 
the  inner  edge  of  the  curve  was  marked  by  running 
radial  lines  to  the  curve  centers,  which  were  established 
on  the  ground.  The  hubs  were  further  cheeked  by  meas- 
uring the  radial  distances  to  the  curve  centers. 

The  e.xact  lines  of  the  inner  and  outer  edges  of  the 
curved  track  being  thus  established,  the  locating  of  the 
ribs  or  girders  was  comparatively  simple.  The  spacing 
of  these  is  6  ft.  8  in.  on  the  outer  line  of  the  curved 
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])ortion  of  the  track,  or  three  to  every  20  ft.,  and  they 
are,  of  course,  on  radial  lines.  The  spacing  of  the  gir- 
ders on  the  tangents  is  6  ft.  7  in.  In  the  10,560  ft.  of 
track  are  1G54  of  these  girders. 

Bringing  the  Concrete  Surfaces  to  Grade 

The  concrete  girders  or  walls  are  8  in.  wide  and  the 
foundations  in  general  extend  to  about  2  ft.  below  ground 
level.     The   concrete   was   designed   to   be   carried   to   a 
maximum  height  of  6  ft.,  above  which  it  was  estimated 
«  that  a  steel  structure  would  be  cheaper. 

Owing  to  variations  in  the  ground  level 
some  of  the  concrete  girders  are  higher 
tlian  ()  ft.  on  the  outer  ends.  The  con- 
crete was  nii.xed  1:3:5. 

The  forms  were  made  of  old  boards 
and  2xl:'s  in  14-ft.  units.  The  grades 
of  the  top  of  the  concrete  were  estab- 
lished on  forms  about  40  ft.  apart  (6 
bays),  and  strings  for  each  14-ft.  width 
of  cross-section  were  stretched  between 
these  to  give  grade  for  the  tops  of  inter- 
mediate girders.  Nailing  strips  bent 
to  the  required  parabolic  cross-section 
of  the  track  were  then  nailed  on  one 
side  of  the  inside  of  the  forms  and  the 
finished  concrete  surface  was  troweled 
by  hand  to  this  template. 

.^^7-"fS9i,b:  r^^l         f^^l         \^'^S  ,....^7kf9i/b. 
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FIG.    2.    PLAN    ANTJ    CROSS-SECTIONS    OF    SHEEPSHEAD  BAY  MOTOR  RACETRACK,  BROOKLYN,  N.  Y 
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FIGS. 
-Staking 


,  4,   5  AND   6.    CONSTRUCTION  VIEWS  OF  THE  SHEEPSHEAD  BAY  MOTOR  RACETRACK 

jt  concrete  track  supports.     4 — Filling  concrete  forms.     5 — Nailing  wood  flooring.     6 — Steel  erection 


Nearly  1600  tons  of  steel  was  used,  all  of  which  was 
erected  with  a  single  home-made,  horse-operated  traveler, 
shown  in  Fig.  6.  This  was  designed  and  built  on  the 
job  by  the  foreman  of  the  erection  gang,  J.  R.  Ashley. 
The  panels  of  diagonal  bracing  came  in  complete  units 
shop-riveted  with  %-iu.  rivets.  All  field  connections  are 
bolted  with  %-in.  bolts. 

The  structure  is  designed  to  meet  the  specifications  of 
the  New  York  City  building  code  for  a  permanent  struc- 
ture. The  assumed  live-load  is  of  3000-lb.  motor  cars 
on  oxlO-ft.  wheelbases  for  the  full  width  of  track.  An 
impact  allowance  of  100  per  cent,  was  made.  The  steel 
specifications  are  the  standard  of  the  American  Steel 
Manufacturers  Association  for  manufacture  and  fabrica- 
tion. 

A  view  of  a  part  of  the  completed  steelwork  is  shown 
in  Fisr.  7.     Xo  difficulties  were  ciicountered  in  erection. 


». 
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The  column  pedestals  were  all  accurately  located  and 
there  was  not  a  single  hitch  in  the  erection  work.  The 
2x4-in.  floor  is  fastened  to  the  steelwork  by  steel  angle 
slips  and  drift  bolts,  there  being  a  pair  of  clips  to  about 
each  14-ft.  width  per  panel. 

Ottiek  Det.mls — Fi.ooii,  Dhainage,  Etc. 

The  2x4-in.  timbers  forming  the  floor  are  finished 
on  one  side  and  one  edge;  1(5  per  cent,  were  in  14-ft. 
lengths,  16  per  cent,  in  16-ft.,  18  per  cent,  in  18-ft. 
and  50  per  cent,  in  20-ft.  lengths.  The  intention  is  to 
have  no  single  timber  which  does  not  rest  on  at  least 
two  supports.  The  2x  I's  are  laid  so  as  to  have  at  least 
2  ft.  lap  at  adjacent  joints  and  are  spiked  with  20d. 
nails  about  every  foot.  Traver.se  expansion  and  swell- 
ing are  allowed  for  by  3-in.  open  spaces  at  each  edge  of 
the  flooring,  and  about  a  ^/g-in.  space  is  provided  be- 
tween each  timber  by  leaving  the  heads  of  the  nails 
projecting,  instead  of  driving  them  home.  When  com- 
jileted  the  flooring  will  be  given  a  paint  coat  of  creosote. 

Except  where  the  sandy  soil  provides  sufficient  drain- 
age, 8-in.  tile  drains  are  laid  2  ft.  inside  the  inner  edge 
of  the  track.  A  large  number  of  fire  hydrants  distrib- 
uted about  the  grounds  provides  ample  fire  protection. 

Entrance  to  the  oval  within  the  track  is  by  means  of  a 
concrete-lined  sul)way,  the  track  structure  being  carried 
on  the  concrete  walls  between  passageways.  These  were 
built  after  the  ])ractical  completion  of  the  track  structure. 

In  front  of  the  grandstand  are  a  series  of  concrete 
pits  for  repairing,  oiling  and  fueling  the  racing  cars. 
On  the  opposite  side  of  the  track  is  a  subway  giving  ped- 
estrians access  to  the  timber  bleachers  from  the  interior 
or  the  oval. 
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The  main  grandstand  is  approximately  1800  ft.  lonp, 
and  is  biiilt  of  structural  steel.  It  has  a  main  deck 
and  a  gallery.  Tlie  timber  bleachers  are  also  1800  ft. 
long,  on  the  opposite  side  of  the  track  from  the  grand- 
stand. These  details  will  be  described  in  subsequent 
issues  of  Engineering  News. 

The  construction  work  was  started  in  the  spring,  and 
as  many  as  2000  men  have  been  employed  at  one  time. 
Little  grading  was  required.  On  the  side  near  the  grand- 
stand there  was  a  cut  of  3  or  4  ft.  for  about  1000  ft., 
which  was  done  by  hand  and  by  small  steam  shovels.  On 
the  farther  side  was  a  swamp  where  a  considerable  fill 
was  required.  Here  the  column  and  track  foundations 
are  on  piles.  The  track  is  to  be  put  to  use  early  in 
October,  if  the  present  plans  are  carried  out. 

Personxel  and  Statistics 

The  track  is  being  built  by  the  Sheepshead  Bay 
Speedway  Corporation,  of  which  Everard  P.  Thompson 
is  manager  and   vice-president ;   Blaine   H.   Miller,  for- 


attempt  has  been  made  to  keep  each  section  separate  from 
the  , other  sections.  While  the  plans  have  been  made 
primarily  for  needs  of  instruction,  there  is  ample  oppor- 
tunity for  research  work.  The  departments  of  electric 
engineering,  chemistry,  mining,  physics,  and  sanitation 
of  course  have  their  own  laboratories. 

Hydraulic  Laboratory 

Tlie  equipment  and  arrangement  were  planned  by  tlic 
mechanical  and  civil-engineering  departments,  with  the 
advice  of  Prof.  C.  M.  Allen,  Clemens  Herschel,  F.  P. 
Stearns,  C.  T.  Main,  and  Harry  Gay.  The  laboratory 
occupies  the  basement  and  first  and  second  floors  of 
Building  No.  7. 

In  the  basement  there  are  about  700  ft.  of  canals  5  ft. 
deep.  A  5-ft.  and  a  3-ft.  (width)  canal  leads  from  a  reser- 
voir at  one  end.  The  smaller  canal  is  tapped  off  into 
two  26-ft.  sumps  with  IG-  and  3-in.  special  filling  valves 
liaving  long  conical  seats.  The  canals  and  sumps  are 
supplied  with  water  from  Charles  liiver  through  a  14-in. 


KEAK    VIEW    (_)F    STEEL    FRAME 
BANKING  OF   CURVES 


FIG.    y.     SUBWAY    UNDER   TRACK   FOR   CARS   AND 
PEDESTRIANS,    DURING   CONSTRUCTION 


merly  chief  engineer  of  the  Indianapolis  speedway  is 
chief  engineer  in  charge  of  design  and  construction,  and 
his  principal  assistant  engineer  is  H.  B.  Thorn,  in  charge 
of  surveys.  C.  P.  Gardner  is  designing  engineer.  The 
general  contractor  is  the  Coast  &  Lakes  Contracting  Cor- 
poration, of  New  York.  The  steel  is  furnished  by  the 
Lackawanna  Steel  Co.,  and  is  fabricated  and  erected  by 
the  Lackawanna  Bridge  Co.,  of  Buffalo,  N.  Y. 

The  track  structure  contains  about  3,000,000  ft.  b.m. 
of  southern  long-leaf  yellow  pine  timber,  which  cost  about 
$27  per  M,  and  1.570  tons  of  structural  steel  at  about  $57 
per  ton  in  place.  There  are  12,000  cu.yd.  of  concrete, 
which  cost  about  $8  per  cu.vd. 


In  the  new  buildings  of  the  Massachusetts  Institute  of 
Technology,  at  Cambridge,  a  space  of  about  74,000  sq.ft. 
has  been  allotted  to  the  civil  and  mechanical  engineering 
laboratories.  These  may  be  divided  as  follows:  Steam, 
hydraulic,  steam-hydraulic  machinery,  strength  of  ma- 
terials, cement  and  concrete,  heat  treatment,  gas,  com- 
pressed-air,  power  measurement  and   refrigeration.     No 


cast-iron  pipe.     The  canal  discharge  is  led  outside  the 
building  and  pumped  back  into  the  river. 

Between  the  two  canals  is  a  90-ft.  weir  box  leading  from 
a  turbine  draft  chamber  and  fitted  with  quieting  screens, 
open  and  submerged  weirs,  hook-gage  boxes,  etc.  The 
draft  tube  itself,  coming  down  from  the  first  floor,  has 
a  10-ton  gridiron  valve  with  adjusting  cutoff  grid  for 
holding  draft-tube  water-level  at  any  desired  height. 

Hydraulic  Machinery' 

The  basement  also  has  a  motor-driven  rotary  pump  of 
1000  gal.  per  min.  capacity  supplying  a  5x32-ft.  pressure 
tank  carrying  up  to  500  lb.  per  sq.in.  and  a  similar  low- 
pressure  tank  good  for  up  to  80  lb.  These  tanks  are  for 
determining  the  flow  from  orifices  and  nozzles. 

For  supplying  water  under  pressure  for  the  general 
hydraulic  experiments  there  will  be  three  triplex  pumps, 
two  steam-driven  centrifugals,  a  large  engine-driven  cen- 
trifugal, an  underwriter's  fire  pump  and  two  duplexes. 
All  are  cross-connected  except  the  large  centrifugal  pump, 
so  that  one  or  all  may  be  used.  This  machinery  is  in 
the  basement. 

For  the  measurement  of  large  quantities  of  water — 
up  to  8000  gal.  per  min — there  are  two   lOxlO-ft.  call- 
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bratc'd  o|)cii  laiiks,  proviilod  with  jjniro  verniers,  siiirtinj,' 
entrance  gates  and  10-  and  15-in.  hvdraiilic  valves.  Over- 
hanging the  calibrated  tanks  are  two  long  ehutes  with 
weir  boxes,  taking  water  from  nozzles,  orilices  and  small 
wheels  on  the  floor  above.  On  the  first-floor  level  is  a 
wooden  i)latforni  over  the  sumps,  on  whicli  pulsonieters 
aid  similar  apparatus  may  be  tested  with  various  friction 
dej)ths. 

]?ising  up  through  tlie  first  floor  is  a  12-ft.  steel  cylinder 
iised  as  a  penstock  for  a  turbine  placed  8  ft.  above  this 
level  and  discharging  into  the  lai-ge  basement  weir  box. 


i.iid  sand  aiconimodaiing  twelve  students.  Here  's  a 
5(),()00-lb.  compression  machine  and  space  for  mixing, 
and  storage  rooms.  The  mixing  space  is  served  by  a 
Ill-ton  crane,  and  has  in  it  a  mixer,  bar  bender,  and  form 
and  material  storage  bins.  Much  of  the  space  in  the 
basement  is  taken  up  by  foundations  for  heavy  testing 
machines  above  and  by  machines  for  testing  road  materials. 
On  the  first  floor  are  the  following  machines:  A  400,- 
OOO-lb.  universal  Kiehle,  a  l,()()0,0()()-lb.  Amsler-Ealfon 
hydraulic  comiiressiiui.  a  :!()0,0()(»-lb.  Emery,  a  ^00,000- 
Ib.  Olseu  with  extensions  for  transverse  work,  a  l.'jO,(K)0- 
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FLOOR  PLANS  OF  HYDRAULIC  AND  STEAM  LABORATORIES.  MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY 
Machinery  shown  as  foUows;  (1)  50-hp.  motor,  (2)  Trump  turbine,  (3)  (4)  (.">)  impulse  wheels,  (6)  (7)  pressure  tanks, 
(S)  two-stage  compressor,  (9)  AUis  engine,  (10)  McEwen  engrine  and  generator,  (11)  Mackintosh  &  Seymour  engine. 
(12)  Corliss  engine,  (13)  Curtis  turbine,  (14)  air-storage  tubes,  (15)  (17)  (IS)  (19)  air  compressors,  (16)  Brown  engine 
(20)  indicator  tables,  (21)  Alberger  condenser,  (22)  (23)  Westinghouse  engine,  (24)  launch  engine,  (25)  hydraulic  ram  (26) 
high-pressure  tank,  (27)  small  engines,  (28)  work  benches 


There  are  here  also  tliree  impulse  wheels  discharging  into 
the  basement  weir  boxes. 

On  the  second  floor  is  a  5x5-ft.  steel  canal,  135  ft. 
long,  supplied  through  a  30-in.  Yenturi  meter  and  stilling 
cone  from  the  large  centrifugal  pump  in  the  basement. 
This  canal  supplies  the  turbine  penstock. 

A  10-ton  electric  traveling  crane  runs  along  the  ceiling 
of  the  second  floor  and  half  of  the  first  and  second  floor  is 
cut  away  for  a  length  of  nine  columns  to  form  a  three- 
story  crane  well,  into  which  a  dray  can  be  backed  on  the 
basement  floor. 

Testixg-Materials  Laboratory 

The  laboratory  for  the  testing  of  materials  is  located 
in  Building  Xo.  5  (adjoining  the  hydraulic  laboratory  on 
the  south).  This  laboratory  occupies  the  whole  of  the 
basement  and  first  floor  and  two-thirds  of  the  second  and 
third  floors.    In  tne  basement  is  a  laboratory  for  cement 


lb.  rope  tester,  and  a  100,000-lb.  beam  machine.  All  of 
these  are  served  by  a  10-ton  crane.  The  rope  machine 
has  a  special  2-ton  traveler. 

Many  of  the  small  testing  machines  are  on  the  second 
floor,  including  the  following  machines:  Three  vertical 
and  one  horizontal  wire,  a  wire-tension,  a  20,000-lb.  Eiehle. 
a  50,000-lb.  hand  Olsen,  a  large,  a  medium  and  a  small 
torsion  machine,  a  1000-lb.  universal  Eiehle,  and  two 
100,000-lb.  universal  Olsens.  A  removable  floor  allows 
access  for  the  cranes  to  the  several  floors  and  basement. 
Travelers  are  placed  above  all  of  the  larger  machines. 

On  one  side  of  the  third  floor  are  three  7o,000-lb. 
universal  machines  with  overhead  travelers.  A  cold  bend- 
ing machine,  two  machines  for  transverse  tests  on  cast 
iron,  an  oil  tester  and  several  repeated-stress  machines. 
On  the  other  side  of  the  same  floor  is  a  laboratory  for 
heat  treatment  of  steel,  containing  furnaces,  pyrometers 
and  tempering  baths,  grinding  room,  etc. 
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ISYNOPSL'^ — The  timber  and  stone  jure  walls  of 
the  twin  inlake  cribs  of  the  Omaha  water-works 
have  recently  been  faced  and  extended  with  a  re- 
inforced-concrete  tvall.  A  novel  feature  of  tlic 
work  was  the  formation  of  a  coffer-dam,  wliich 
was  built  into  the  lower  part  of  the  tvall,  by  means 
of  what  were,  for  convenience,  termed  steel  boxes. 
These  boxes  were  composed,  front  and  back,  of 
interlocl-ing  steel  piles  .nawed  lengthivi.'ie,  and  on 
the  sides,  of  steel  lattice  work,  as  described  below. 
It  may  he  added  that  these  intake  cribs  are  located 
on  or  near  the  shore  line,  instead  of  in  the  river. 

The  IMetropolitaii  Water  District  of  the  City  of  Omaha 
supplies  water  for  public  and  private  use  to  Omaha, 
South  Omaha,  Florence,  East  Omaha  and  Dundee,  having 
a  total  population  of  about  175,000.  The  source  of  the 
supply  is  the  Missouri  Kiver  at  Florence,  Neb.,  located 
about  seven  miles  north  of  the  business  center  of  Omaha. 

Water  is  passed  through  a  series  of  coagulating  and 
settling  basins  having  a  combined  storage  capacity  of 
about  68,000,000  gal.^    Sulphate  of  alumina  and  lime  are 


The  outer,  or  river,  face  of  this  timber  retaining  wall 
was  covered  with  i/4-in.  iron  plates  securely  bolted  to  the 
timber  backing,  as  is  shown  in  Fig.  5. 

In  1914  it  became  evident  that  this  timber  retaining 
wall,  as  well  as  a  large  portion  of  the  crib  walls,  would 
have  to  be  replaced.  The  river  at  this  point  is  about 
1100  ft.  in  width;  the  bed  of  the  river  is  of  limestone 
which  slopes  gradually  from  the  intakes  to  the  north, 
south  and  east. 

At  the  intakes  the  rock  bed  is  practically  at  zero  ele- 
vation, or  city  datum.  The  water  in  the  river  ranges  be- 
tween El.  7  and  24  ft.,  and  for  approximately  eight 
months  of  the  year,  it  is  at  about  El.  13. 

To  make  this  reconstruction  of  a  permanent  character, 
reinforced  concrete  was  adopted.  Careful  soundings  along 
the  retaining  walls  showed  that  the  bed  of  the  river  was 
a  water-swept  rock  bottom  and  practically  level.  Briefly, 
the  method  followed  in  rebuilding  the  intakes  may  be  de- 
scribed as  follows: 

A  row  of  li/^-in.  holes  was  drilled  into  the  rock  bottom 
to  a  depth  of  about  6  ft..  These  holes  were  spaced  about 
4  ft.  apart  and  extended  in  a  line  parallel  with  the  tim- 
ber retaining  wall  and  about  6  ft.  from  the  same.     Into 


FIGS.    1   AND   2.     ORICHNAL  AND   RECON.STKUCTED   CRIBS    !>!•■  ( 
1 — Original    timber   and    stone    cribs.      2 — Recon.structed 
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used  as  coagulants,  and  before  delivery  into  the  supply 
mains,  the  water  is  treated  with  chlorine  gas.  The  Flor- 
ence Station,  including  the  settling  basins,  was  first  used 
in  1889.  The  intakes  at  the  river  then  consisted  of  two 
timber  cribs  (Figs.  1  and  3)  of  rectangular  construc- 
tion and  dimensions  sufficiently  large  to  accommodate 
two  48-in.  suction  mains  in  each  crib.  Over  each  crib  a 
building  was  constructed,  in  which  were  located  the 
screens  and  necessary  hoisting  apparatus. 

The  walls  of  these  intake  cribs  were  built  of  timbers 
of  large  dimensions,  well  fastened  together  by  iron  drift 
bolts.  The  outer  walls,  next  to  the  river,  were  extended 
as  retaining  walls  along  the  river  front,  both  above  and 
below  the  two  intake  cribs,  for  a  total  frontage  of  about 
180  ft.,  being  back-filled  with  rock  and  earth  and  rein- 
forced against  overturning  into  the  river  by  heavy  hori- 
zontal iron  rods  extending  well  into  the  filled  material 
and  secured  to  suitable  anchors  imbedded  therein. 


^A  basin  now 
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nder  construction  will  increase  the  capacity 


these  holes  were  sunk  ly^-in.  iron  rods,  having  a  length 
of  about  12  ft.;  hence  the  tops  of  these  rods,  when  sunk 
to  place,  were  about  G  ft.  above  the  rock  bed  of  the  river. 
The  space  around  the  rods  was  filled  with  grouting  ap- 
plied through  pipes  extending  above  the  surface  of  the 
water. 

Second-liand  12-in.  steel  sheetpiling  was  sawed  into 
15-ft.  lengths.  Each  pile  was  then  sawed  along  its  longi- 
tudinal axis,  and  the  ball  half  riveted  to  a  14-in.  steel 
plate,  4  ft.  wide  and  15  ft.  long.  The  socket  half  of  the 
pile  was  riveted  to  the  other  side  of  the  steel  plate,  thus 
forming  a  pile  about  4  ft.  7  in.  in  width,  over  all,  and  15 
ft.  long,  the  steel  plates  constituting  the  web  of  the 
pile. 

Two  of  tlieso  .sheets  or  piles  were  placed  4  ft.  apart  and 
connected  with  lattice  bars,  thus  forming  a  box  approxi- 
mately 4  ft.  square.  (See  Section  AB,  Fig.  3,  and  tlie 
view.  Fig.  4.) 

These  boxes  were  sunk  to  the  rock  bottom,  one  of  the 
iron  anchor  bolts,  above  referred  to,  being  practically  in 
the  center  of  each  box.    Each  section,  or  box,  having  its 
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ball  ooniiection,  was  entered  into  and  secured  to  llie  next 
box  by  the  companion  soeket  connection.  When  this  row 
of  steel  boxes  had  been  sunk  in  proper  line,  the  boxes 
were  fdled  with  eonercto,  thus  making  a  colTcr-dam  of 
concrete,  -1  I't.  thick  and  15  I't.  high,  extending  along  and 
parallel  with  tlie  old  timber  retaining  walls  and  leaving 
a  4-ft.  open  space  between  the  steel  boxes  and  the  timber 
retaining  wall.  This  space  was  filled  with  concrete,  but 
before  the  concrete  was  placed  a  row  of  1l/^-in.  holes  was 
drilled  into  the  rock  bottom  and  along  a  line  parallel  with 
and  about  1  ft.  in  front  of  the  old  timber  wall.  These 
liolcs  were  spaced  from  2  to  4  ft.  apart,  dependent  upon 
the  character  of  the  filling  behind  the  old  timber  wall 
some  of  this  fdling  being  of  large  stone  extending  bad- 
more  than  20  ft. ;  hence,  the  new  wall  did  not  require 
so  much  steel  reinforcement  to  resist  overturning  into 
the  river.  Into  these  holes  ly^-in.  iron  rods  12  ft.  in 
length  were  grouted  in  a  manner  similar  to  the  rods  re- 
ferred to  in  anchoring  the  steel  boxes. 

The  steel  boxes  near  the  end  of  the  tinii)er  wall  were 
drawn  in  toward  the  wall,  thus  forming  a  triangular 
structure,  and  were  secured  by  suitable  anchor  bolts  em- 
bedded through  the  old  walls  and  extended  into  substan- 
tial filling  to  a  good  firm  anchorage. 


PIGS.  4  AND  5.  STEEL-BOX  INTEHLUCKINU   i'lLli.S,  OM.VHA 
WATER-WORKS    INTAKE   WALL 

4 — Lowering  one  of  the  boxes  to  place.  .S — Top  ends  of 
several  boxes  in  place.  See  Section  AB,  Fig.  3,  for  position  of 
boxes  in  finished  wall 


FIG.  3.    DETAILS  OF  RECONSTRUCTED  CRIBS  OP  OMAHA  WATER-WORKS 
The  general  layout  is  shown  by  the  small  sketch  plan.     The  details  relate  to  the  north  crib 
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With  tlu'  boxes  filled  with  concrete,  there  was  formed 
a  wall  having  a  vertical  face  extending  15  ft.  above  the 
rock  bottom.  From  this  point  the  wall  was  exteuded  for  a 
di.stance  of  16  ft.  abcve  the  top  of  this  box  or  31  ft. 
aljove  the  rock  bottom.  The  back  face  of  the  wall  is  ver- 
tical (see  Section  AB^  Eig.  3).  The  wall  has  a  width  of 
4  ft.  on  the  top  and  is  battered  4  ft.  on  the  front  or  water 
face,  from  the  top,  for  a  vertical  distance  of  16  ft.,  so 
as  to  meet  and  conform  with  the  front  or  river  top  of  the 
steel  boxes.  Thus,  the  section  of  the  completed  wall  i.s 
4  ft.  at  the  top  at  El.  31  ft.  above  river  bottom,  8  ft. 
at  El.  16  ft.  below  the  top,  or  15  ft.  above  river  bottom, 
and  8  ft.  at  the  river  bottom. 

Suitable  openings  were  left  for  the  admission  of  water 
into  the  intakes,  with  channel  bars  well  anchored  into 
the  jams  or  sides  of  these  openings  for  placing  a  portion 
of  screens,  over  which  were  built  brick  houses. 

The  mixture  of  concrete  used  was  1:3:  5.  i\Iuch  of 
the  stone,  however,  was  of  large  size,  especially  in  that 
portion  between  the  old  wall  and  the  steel  boxes.  A 
considerable  portion  of  the  filling  was  removed  from  the 
rear  of  the  old  wall  and  replaced  by  cyclopean  masonry, 
which  was  possible  after  the  constnietion  of  the  cofter-dam 
formed  by  the  steel  boxes  and  filling. 

It  should  be  noted  that  conditions  were  very  favorable 
for  the  type  of  construction  which  has  been  described. 
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A  special  railway-operating  condition  which  block- 
signaling  is  being  introduced  to  meet  is  that  of  single- 
track  lines  carrying  heavy  traffic.  Increasing  the  number 
of  passing  tracks  may  enable  the  number  of  movemeiiis 
to  be  increased,  but  with  additional  delay.  The. con- 
struction of  a  second  track  will  both  facilitate  movemenis 
and  eliminate  the  delays,  but  at  very  considerable  cost. 
The  introduction  of  the  automatic  block-signal  system 
increases  the  facility  and  safety  of  operation  at  compara- 
tively light  cost,  and  greatly  reduces  delays,  while  it  is 
quite  conceivable  that  under  some  conditions  it  may  so 
increase  the  capacity  as  to  postpone  the  necessity  for 
double-tracking. 

One  development  of  automatic-signaling  equipment  is 
designed  to  give  special  increase  in  facility  of  handling 
heavy  traffic.  Uncler  this  system  each  block  (extending 
between  two  passing  sidings)  is  subdivided  by  means 
of  intermediate  signals  in  such  a  way  that  two  or  more 
following  trains  may  proceed  through  the  block  at  one 
time  (all  under  protection  of  the  signals),  while  no 
opposing  train  can  advance  until  all  the  other  trains  have 
cleared  the  block. 

The  system  is  "permissive  block"  in  that  it  allows  t«o 
or  more  trains  (moving  in  the  same  direction)  to  occupy 
the  block  between  sidings.  The  intermediate  signals  may 
be  either  absolute  or  permissive  as  prescribed  by  the  rules 
of  the  railway.  That  is,  the  "stop"  indication  may  mean 
"stop  and  stay  until  the  signal  indicates  proceed,"  or 
"stop  and  then  proceed  under  control."  This  is  known 
as  the  absolute-permissive  automatic  block  system,  and 
the  in.stallations  described  below  have  been  made  by  the 
General  Railway  Signal  Co..  of  Rochester.  X.  Y. 

The  St.  Paul  and  Duluth  line  of  the  Northern  Pacific 
Ry.,    163    miles    in    length,    has    a    very    heavy    traffic 


for  single-track,  and  the  heaviest  traffic  occurs  when 
weather  conditions  are  unfavorable.  The  largest  part  of 
the  traffic  is  in  coal,  and  this  is  moved  in  greatest  volume 
during  the  four  months  from  November  to  February,  ai 
which  time  low  temperatxires  prevail  and  storms  are  fre- 
t|uent.  While  the  limit  of  single-track  capacity  had  not 
been  reached,  and  double-tracking  was  not  an  imminent 
necessity.  It  was  desirable  to  increase  the  facility  and 
safety  of  operation  on  this  division. 

One  method  of  relief  would  have  been  to  introduce  the 
manual  block  system;  but  experience  with  this  has  not 
been  favorable  on  the  Northern  Pacific  Ry.,  where  it  has 
now  been  displaced  almost  entirely  by  the  automatic 
block  system  (which  aggregates  680  mi.  of  single  track 
and  1180  mi.  of  line).  As  stated  by  officers  of  the  rail- 
way, it  has  been  found,  so  far  as  this  railway  is  concerned, 
that  the  saving  due  to  the  reduction  in  the  force  of  man- 
ual operators  when  the  automatic  system  is  installed  is 
sufficient  to  pay  for  the  maintenance  of  the  latter.  The 
decrease   in  pay  of  overtime  to  train  crews  due  to  the 


FIG.    1.    AUTOMATIC   BLOCK   SIGNALS   ON   SINGLE-TRACK 
LINE;   NORTHERN  PACIFIC  RY. 

The  entering  signal  at  tlie  left,  governing  the  approaching 
train,  is  a  "permissive"  signal.  Its  position  indicates  "stop 
and  then  proceed  into  the  block  under  control."  Tlie  leaving 
signal  at  the  left,  governing  opposing  trains,  is  an  "absolute" 
signal.  Its  position  indicates  "stop  and  remain  until  signal 
changes  to  indicate  proceed" 

expedited  train  movements  is  found  to  pay  for  the  interest 
on  the  investment  in  the  plant,  while  the  increased  safety 
(which  is  considered  to  be  beyond  doubt)  is  obtained 
without  cost.  The  officials  are  strong  believers  in  auto- 
matic block  signaling  and  consider  that  they  are  Justified 
in  adopting  it  for  other  reasons  than  that  of  merely  in- 
creasing the  traffic  capacity. 

The  installation  on  the  St.  Paul  &  Duluth  line  covers 
a  distance  of  146  mi.,  and  has  a  total  of  236  signals.  At 
each  end  of  each  siding  are  two  signals— the  leaving 
signal,  which  controls  movements  into  the  block  (say 
B  to  C).  and  the  entering  signal,  which  controls  move- 
ments into  the  adjacent  block  (say  S  to  .4).  The  former 
is  an  absolute  or  stop-and-stay  signal,  distinguished  by 
a  square-end  liladc  and  a  fix  k1  red  marker  light  vertically 
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beluw  the  main  signal  light.  The  enteriii;^:  siiriial  is  a 
Iiennissive  or  stop-and-proceed  signal,  distinguished  by 
a  pointed  blade.  On  some  roads  it  has  also  a  fi.\ed  red 
marker  light  below,  but  to  the  left  of,  the  main  signal 
light.    This  is  not  used  on  the  Northern  Pacific  Ry- 

The  equipment  at  one  end  of  a  siding  is  shown  in 
Fig.  1.  At  the  right  is  the  leaving  ab.<oiutc  signal,  in  the 
"stop"  position,  and  below  it  is  the  marker  lamp.  This 
signal  indicates  only  "proceed"  or  "stop  until  signal 
clears."  At  the  left  is  the  permissive  signal  in  the  posi- 
tion indicating  "stop  and  proceed."  The  ajiproaching 
train  will  come  to  a  stop  and  then  proceed  under  control 
(as  prescribed  by  the  rules),  prepared  to  find  the  block 
occupied  or  the  track  otherwise  obstructed  (by  misplaced 
switch,  broken  rail,  etc.).  The  intermediate  signals  are 
similar  to  the  entering  signal. 

For  opposing  movements,  the  control  of  an  absolute  or 
leaving  signal,  and  also  the  control  of  intermediate  sig- 


to  iKiiiille  siiili  trallic  without  the  protection  of  automatic 
signals,  .so  that  the  signal  installation  was  made  primarilv 
to  protect  and  secondarily  to  facilitate  the  movement  ol' 
traffic.     The  traffic  averages  42  trains  daily. 

The  installation  is  similar  to  that  of  the  Northern 
Pacific  Ry.,  but  with  some  modifications.  The  absolute 
leaving  signals  arc  identical  with  those  described  in  the 
foregoing,  and  one  is  shown  at  the  left  in  A  (Fig.  2). 
The  permissive  signal  at  the  entrance  to  the  block,  how- 
ever, serves  also  to  govern  movements  into  the  siding. 
For  this  purpose  it  has  a  second  (and  lower)  arm  to  indi- 
cate the  position  of  the  switcii.  This  is  shown  at  A,  in 
Fig.  2.  The  arm  is  horizontal  or  inclined  upward  -1.5  deg., 
according  as  the  switch  is  set  for  the  main  track  or  th;j 
turnout.     The  intermediate  signals  are  shown  at  B. 

The  ordiiuiry  permissive  signal  at  the  "stop  and  pro- 
ceed" position  reipiires  a  train  to  come  to  a  fidl  stop  be- 
fore proceeding;  but  where  the  signal  is  on  an  ascending 


FIG.    2.    AUTOMATIC    BLOCK    SIGNALS    OX    THE    SIXGLE-TRACK   LIXE   OF  THE  LEHIGH  &   HUDSOX   RIVER   RY. 

A — Signals  at  end  of  block.    At  the  right  is  the  permissive  entering  signal,   its  inclined   upper  arm   indicating   "caution" 

The    lower    arm    relates    to    the    passing   siding   and    indicates  that  the  switch   is  set   for  the  main   track.     At   the  left  is  the 

absolute   leaving  signal    governing  opposing   trains.     B — Intermediate  signals,  governing  movements   in  oiposite  directions 

ignal,   installed   where   the   intermediate   signal  is  on  a  grade.    It  permits  an  ascending  train  to  proceed  slowlv 

ig    to    a    dead    stop    when    the    signal    indicates  "stop" 


nals  governing  movements  in  the  same  direction,  extends 
to  the  opposing  leaving  signal  (at  the  other  end  of  the 
block),  and  is  effected  by  the  track  circuits.  For  fol- 
lowii'g  movements  the  control  of  all  signals  extends  from 
signal  to  signal.  For  such  movements  the  signal  indi- 
cates "caution"  if  the  nest  sectioii  of  the  subdivided  block 
is  clear  and  "proceed"  if  two  sections  of  the  block  are 
ilear.  The  signal  indications  are  as  follows:  (1)  "Stop 
and  proceed,"  horizontal  arm,  red  light;  (2)  "proceed  but 
prepare  to  stop  at  next  signal,"  arm  inclined  45  deg., 
yellow  light;  (3)  "proceed,"  arm  vertical,  green  light. 

The  Lehigh  &  Hudson  River  Ry.  has  installed  a  sim- 
ilar block-signal  sy.stem  for  about  72  mi.  on  account  of 
heavy  freight  traffic  and  the  necessity  of  providing  for  fast 
jiasseiiger  service.  The  question  of  double-tracking  had 
been  considered,  but  it  was  felt  that  the  limit  of  single- 
t  rack  capacity  had  not  been  reached,  even  without  the  use 
of  signals.  High-speed  passenger  trains  had  to  be  oper- 
ated at  night,  however,  and  it  was  considered  undesirable 


grade  this  might  interfere  with  train  movements  due  to 
the  difficulty  and  delay  of  starting  a  heavy  train  on  the 
grade.  To  meet  this  condition  the  signal  at  such  a  point 
is  provided  with  a  second  (lower)  arm,  as  shown  at  C,  in 
Fig.  2.  This  arm  is  horizontal  when  the  main  (upper) 
arm  indicates  "jjroceed,"  but  is  inclined  upward  45  deg. 
when  the  main  arm  indicates  "stop  and  proceed."  This 
special  cautionary  signal  (known  as  a  tonnage  signal) 
permits  the  train  to  proceed  slowly  under  control. 

The  control  of  the  signals  is  as  previously  described. 
To  provide  against  trains  meeting  at  a  siding  and  both 
being  held  bv  "stop"  signals,  the  circuit  for  the  entering 
signal  at  each  end  extends  to  the  far  end  of  the  track 
circuit  beyond  the  leaving  signal  at  the  opposite  end. 
This  overlap  affords  increased  safety  at  meeting  points. 
Opposing  trains  approaching  a  siding  simultaneou.sly 
would  find  the  entering  signals  at  the  "stop"  position,  but 
as  these  signals  are  permissive,  both  trains  can  procee^i 
slowly  or  under  control  after  coming  to  a  stop. 
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By  Geokge  L.  Robinson* 
To  meet  both  an  increased  quantity  of  sewage  and 
the  demands  of  the  State  Department  of  Health  some 
interesting  additions  have  recently  been  made  to  a  small 
j)lant  built  years  ago  to  treat  the  sewage  of  the  Buck 
Hill  Falls  Hotel  &  Cottage  Community,  at  Cresco,  Penn. 
Two  new  and  larger  settling  tanks  have  been  built  and 
a  sludge-and-scum-digestion  tank,  a  sprinkling  filter  and 
a  secondarj'  settling  tank  have  been  added.     The  works 
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OLD  AND  NEW  SEWAGE-SETTLING  TANKS  FOR  BUCK  HILL  FALLS 
INN,  CRESCO,  PENN. 


are  so  designed  that  units  may  be  cut  out  or  cut  in,  as 
may  be  needed  to  meet  seasonal  changes  in  the  hotel 
population. 

The  daily  sewage  production  varies  from  about  2000 
gal.  in  January  to  over  100,000  gal.  in  July  and  August. 

•Consulting  Engineer,  37  East  28th  St.,  New  York  City. 


The  sewage  is  carried  through  a  6-in.  vitrified  sewer  from 
the  buildings  for  a  distance  of  about  %  mi.,  with  a  fall 
of  over  100  ft.,  to  the  site  of  the  plant. 

The  original  plant,  which  has  been  outgrown,  consisted 
of  a  5000-gal.  stone-masonry  settling  tank,  a  4000-gal. 
automatic-dosing  siphon  chamber,  and  seven  sand  bods 
controlled  by  gate  chambers,  the  total  area  of  the  sand 
beds  being  0.9  acre. 

Old  AND  New  Settling  Tanks 
The  Pennsylvania  State  Department  of  Health  ruled 
that  the  period  of  retention  in  the  tanks  should  be  at 
least  6  hr.  As  the  existing  tank  holds 
5000  gal.,  the  plant  was  designed  so 
that  two  new  tanks  would  act  in  con- 
junction with  it,  the  idea  being  that 
the  old  tank  would  receive  the  sewage 
produced  from  the  winter  population, 
which  might  run  from  0  to  150  per- 
sons. This  would  give  a  period  of  re- 
tention of  6  hr.  for  a  maximum  of  5000 
gal.  at  the  rate  of  15,000  gal.  per  day 
of  24  hr.— that  is,  10,000  gal.  during 
the  daytime  and  5000  gal.  at  night. 
The  second  tank  (new)  will  give  a 
period  of  retention  of  6  hr.  for  15,000 
gal.  at  the  rate  of  45,000  gal.  per  day 
of  24  hr.— that  is,  30,000  gal.  during 
the  day  and  15,000  gal.  at  night,  taking 
care  of  a  population  of  450  persons. 
The  third  tank  will  act  in  a  similar 
manner  and  the  three  together  will  take 
care  of  a  population  of  1050  persons, 
allowing  a  period  of  retention  of  6  hr. 
and  assuming  100  gal.  per  person  per 
day. 

The  existing  settling  tank  is  IG  ft. 
long,  6  ft.  wide  and  8  ft.  deep  at  the 
lower  end.  The  new  tanks  are  each 
20.\16  ft.  in  plan,  with  battered  walls 
of  concrete,  as  shown  by  Fig.  1.  The 
floor  and  walls  pitch  sharply  to  one 
corner  where  the  maximum  depth  of 
10  ft.  is  reached. 

The  sewage  enters  each  tank  at  the 
flow  line,  where  the  flow  is  regulated  by 
a  shear  gate.  Each  tank  is  subdivided 
by  means  of  two  creosoted-plank  baffles. 
At  the  low-level  point  of  the  floor  a 
12-in.  iron  draw-oft'  pipe  leads  to  the 
digestion  chamber  through  the  manhole 
outside,  and  at  a  point  directly  above, 
12  in.  below  the  flow  line,  another 
draw-off  pipe,  controlled  by  a  shear 
gate,  leads  to  the  manhole.  These  pipes 
permit  the  withdrawal  of  floating  scum 
on  the  top  or  sludge  on  the  bottom  of 
the  settling  tanks,  as  each  tank  is  pro- 
vided with  these  pipes. 
The  digestion  tank  is  a  circular  reinforced-concrete 
structure  14  ft.  in  diameter  and  22  ft.  deep  at  the 
maximum.  There  is  a  reinforced-concrete  roof  through 
which  a  gas  vent  manhole  rises  to  a  point  2  ft.  higher 
than  the  flow  line  in  the  adjacent  settling  tanks.  An 
8-in.  cast-iron  sludge  pipe  extends  from  the  bottom  of 
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the   digestion   tank   to   a    valve    manhole   wliei-e  an   S-in. 
gate  valve  is  jjlaecd. 

It  is  proposed  to  draw  the  scum  ami  sludge  rrom   llir 
two    settling   tanks   to    the   digestion    tank,   so    that    the 


It  is  proposed  1o  operate  the  plant  during  the  late 
fall,  winter  and  early  s])ring — when  the  population  is  at 
a  niiniinuni — with  the  present  settling  tank  and  sand  beds. 
When  the  rate  of  ir),000  gal.  per  acre  on  tlie  sand  beds 


I'-IGS.    2    AND    3,    SPRINKLIXr,    FILTER    FOR    BUCK    HILI.   FALL.S   INN   SICWAGK-WORKS 
Fig.  2 — Feeder  pipe  on  piers  ;uid  nozzle-feed  pipes  with  valves.      Fig.   3 — Nozzle-feed  pipes,  nozzles  and   underdrains 


theory  developed  in  the  Imhoff  tank  system  may  be  closely 
approached  for  the  disposal  of  sludge,  at  the  same  time 
taking  advantage  of  the  removal  of  the  floating  mat 
directly  to  the  digestion  chamber. 

It  will  he  observed  that  by  keeping  the  valve  in  the 
sludge  manhole  closed  and  opening  the  valves  from  the 
settling  tank  it  will  be  possible  to  develop  a  head  which 
will  permit  the  removal  of  sludge  by  closing  the  valve 
at  the  settling  tank  and  opening  the  valve  at  the  manhole 
beyond  the  digestion  tank.  This  operation  permits  the 
digested  sludge  at  the  bottom  to  pass  oflP  to  the  drj'ing 
bed  beyond.  The  amount  of  sludge  removed  will  equal 
the  capacity  of  the  gas  manhole  from  the  valve  level  to 
the  flow  line.  In  this  way  only  digested  sludge  at  the 
bottom  -will  be  removed,  and  with  each  discharge  new 
scum  may  be  drawn  in  from  the  settling  tanks.  It  is 
expected  to  operate  at  frequent  intervals,  thereby  keeping 
the  settling  tanks  free  from  gasification  and  promoting 
digestion  in  the  sludge  tank. 

Speixkling  or  Pehcolatixg  Filtf.h 

The  sprinkling  filter  has  an  area  of  approximately  '/j^ 
acre  and  will  receive  sewage  at  the  rate  of  1,800,000  gal. 
per  acre  per  day,  or  300,000  gal.  per  day  per  foot  of 
effective  dcjitli.  It  consists  (Figs.  2  and  3)  of  3-in.  broken 
stone,  5  to  6  ft.  in  depth,  upon  a  6-in.  concrete  floor, 
sloped  for  drainage.  The  underdrains  are  12-in.  half 
tile  placed  side  by  side  the  full  length  of  the  bed.  The 
stone  is  allowed  to  take  its  natural  slope  on  the  outside — 
about  45  deg.  Taylor  hexagonal  spray  nozzles  are  used. 
They  are  8%  ft.  e.  to  c,  and  are  underfed  by  4  in. 
galvanized-iron  pipe,  which  is  supported  on  cast-iron 
saddles  in  8-in.  galvanized  pipe  brought  up  from  the 
concrete  floor.  Each  of  the  eight  lines  of  distributing 
pi]ie  lieads  in  an  8-in.  -wrought-iron  feed  pipe.  The 
supply  to  each  4-in.  pipe  is  controlled  by  a  valve. 

Secoxdaey  Settling  Tank 

Beyond  the  sprinkling  bed  will  be  a  resettling  chamber 
of  concrete,  20  ft.  long,  15  ft.  wide  and  5  ft.  deep,  ar- 
ranged with  baffles  so  as  to  prevent  the  passing  of 
floating  humus. 


is  reached  the  new  settling  tanks  and  s])rinklers  will  he 
put  in  operation. 

This  plant  was  designed  by  Robinson  &  Wagner,  Con- 
sulting Engineers,  New  York  City.  It  was  constructed 
by  Charles  IST.  Thompson  and  Harvey  B.  Springer,  of  the 
Buck  Hill  Falls  Co.,  Cresco,  Penn. 


Referring  to  the  discussion  current  in  Engineering 
News  on  the  use  of  rivets  in  tension,  their  successful  ten- 
sile service  in  New  York  Central  railway  bridges  is 
brought  to  mind  by  C.  R.  Hill,  of  the  bridge  engineering 
department  of  that  road. 

It  was  common  practice  on  the  New  Y'ork  Central  years 
ago  to  design  railway  bridge  floors  with  sole  reliance  on 
rivets  in  tension  to  carry  the  floor.  A  typical  case  is 
bridge  660,  crossing  the  Erie  Canal  at  Newark,  N.  Y., 
built  in  1863  and  replaced  in  1901.  It  was  a  154-ft. 
double-track  span  of  three  trusses  16  ft.  on  centers,  panel- 
length  6  ft.  8I/2  in.  The  floor  consisted  of  9-in.  30-lb. 
I-beams  spaced  about  27  in.  on  centers,  placed  under  the 
hirer  chord  and  fastened  by  1-in.  rivets  (in  tension) 
through  the  horizontal  leg  of  the  chord  angle  and  the 
top  flange  of  the  I-beams.  Without  impact,  and  assum- 
ing a  reasonal)le  distribution  of  the  load,  the  computed 
stress  on  these  rivets  was  about  6000  lb.  per  sq.in. 

Further  bearing  on  the  same  matter  is  the  fact  that 
cantilever  brackets  on  many  highway  bridges,  and  prac- 
tically all  such  brackets  in  buildings,  depend  on  rivets  in 
tension.    Mr.  Hill  cites  tests  on  rivets: 

Tests  have  shown  that  the  strength  of  the  head  is  greater 
than  the  tensile  strength  of  the  shank;  such  tests  "were  con- 
ducted by  W.  B.  Fetch,  United  St.ates  inspector  of  hull  ma- 
terial ("Scientific  Pacts  of  Rivets,"  published  by  the  Cham- 
pion Rivet  Co.),  and  by  the  German  Government  ("Der  Eisen- 
bau,"  1912).  The  writer  has  recently  made  a  number  of 
laboratory  experiments  which  confirm  the  results  of  the  above 
tests  whenever  the  material  connected  did  not  fail  before  the 
rivets,  and  found  that  rivets  developed  a  tensile  strength 
commensurate  with  that  of  the  rod  from  which  they  were 
made. 

The  writer  does  not  advocate  the  use  of  rivets  in  tension 
when  avoidable,  but  believes  that  when  it  is  necessary  to  use 
them  in  this  service  they  can  be  designed  to  carry  their  re- 
spective loads  with  safety. 
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Coast  Erosnomi  SMmdl  ProtLection  oim 
Lomig  Islamid  s^imdl  Ne^w  Jersey— I 


By  Gerald  O.  Case* 


First  of  three  articles  on  the  general  problem  of 
coast  erosion  and  protection,  with  special  reference 
to  the  coasts  of  Long  Island  and  New  Jersey, 
where  in  recent  years  the  damage  to  beach  and 
beach  structures  has  been  so  great  as  to  demand 
immediate  attention.  The  author  is  an  English 
engineer  who  has  for  years  specialized  in  the  sub- 
ject and  who  has  written  several  authoritative  text- 
books upon  it.  He  has  been  for  several  months 
past  studying  the  problem  presented  by  the  x\tlan- 
tic  coast  of  the  United  States. 

SYNOPSIS— AnahjsU  of  the  causes  of  the  lit- 
toral drift  of  sand  along  the  coast,  which  is  the 
primarij  manifestation  of  the  erosion  of  the  shore 
line.  Study  of  the  direction  of  this  drift  first 
on  Long  Island  and  next  on  New  Jersey  coasts. 
Cause   of  formation    of  sand   spits   and  islands. 


In  recent  years  a  very  considerable  amount  of  erosion 
has  taken  place  on  the  New  Jersey  and  Long  Island  coasts, 
resulting  not  only  in  the  destruction  of  valuable  property 
but  also  in  the  deterioration  of  the  harbors.  The  ma- 
terial thus  eroded  is  transported  along  tlie  coast,  accumu- 
lates inside  the  natural  harbors  and  forms  bars,  which 
obstruct  the  entrances  to  the  harbors,  to  the  serious  det- 
riment of  navigation.  A  careful  study  of  the  causes  of 
littoral,  or  alongshore,  drift  is  essential  in  order  to  en- 
able engineers  to  design  suitable  works  to  combat  the 
erosion  and  improve  the  harbor  entrances  and  bathing 
beaches.  In  this  article  the  subject  of  littoral  drift  will 
be  considered. 

Sources  of  ^Iaterial  Supply 

It  may  be  stated  as  a  general  principle  that  the  land 
is  the  only  source  of  supply  of  material  on  these  coasts. 
Numerous  writers  have  expressed  a  doubt  as  to  whether 
the  vast  deposits  of  sand,  found  on  so  many  parts  of 
the  world's  shoreline,  are  of  recent  formation.  It  is 
probable  that  at  the  breaking  up  of  the  glacial  period 
the  rate  of  sand  formation  was  much  greater  than  it 
is  now. 

At  the  present  time  sand  and  shingle  are  being  formed 
by  the  erosion  of  the  coast  and  attrition  of  detritus, 
and  from  the  land  surface  by  subaerial  agencies.  Attri- 
tion is  constantly  reducing  the  size  of  particles  on  the 
sea  coast;  but  when  the  particles  have  reached  the  size 
of  sand,  attrition  is  then  an  almost  negligible  factor. 
This  may  be  partly  due  to  the  particles  being  separated 
from  one  another  by  a  thin  film  of  water  which  pre- 
vents contact  when  in  motion,  or  to  the  reduction  of  the 
violence  of  impact  due  to  their  very  small  mass.  A  bal- 
ance may  be  struck  when  the  particles  are  reduced  to 


such  a  size  that  the  impact  is  unable  to  disintegrate  tlie 
material. 

Subaerial  agencies — wind,  rain,  frost,  chemical  action 
and  running  water — have  a  very  powerful  effect  in  erod- 
ing the  land  surface,  and  large  quantities  of  silt  and 
sand  are  transported  from  the  land  to  the  coast  by  ri\ers. 

Littoral  Drift  Caused  by  Tidal  Currents 

The  main  currents  produced  by  tidal  action  usually 
run  parallel  to  the  New  Jersey  and  Long  Island  coasts, 
except  close  to  the  entrances  to  the  inlets,  where  the 
flood  current  sets  onshore  and  the  ebb  current  offshore. 
In  the  last  edition  of  the  United  States  Coast  Pilot  it 


•Consulting     Engineer.    Case    Coast     Protection 
Droadway,  New  York  City. 


FIGS.     1     AND    2.    DIRECTION    OF    PREVAILING    OBLIQUE 

WAVES  ON  COASTS  OF  LONG  ISLAND  AND 

NEW  JERSEY 

is  stated  that  observations  made  between  Nantucket  and 
Cape  May  have  developed  the  existence  of  weak  tidal 
currents,  veering  round  the  compass,  accompanied  by  a 
general  drift  southwestward  amounting  to  about  7  mi. 
in  24  hours.  The  flood  and  ebb  currents  have,  as  a 
rule,  nearly  equal  and  very  small  velocities  along  the 
open  coast,  their  velocities  only  becoming  comparatively 
rapid  at  the  entrances  to  the  tidal  inlets. 

In  the  middle  of  the  passage  between  Block  Island 
and  Montauk,  at  the  northeast  end  of  Long  Island,  the 
maximum  surface  velocity  of  the  flood  is  about  3.5  ft. 
per  sec.  and  of  the  ebb  nearly  3.3  ft.  per  sec.  Approach- 
ing New  York  harljor  bar  from  the  seaward  the  surface 
velocity  of  the  flood  current  rarely  exceeds  1.7  ft.  per 
see. ;  but  the  ebb  current  from  the  harbor,  owing  to  its 
being  reinforced  by  the  river  water,  is  about  10  per  cent, 
more  than  the  flood  current,  except  near  the  Coney  Is- 
land and  Sandy  Hook  shores,  where  the  velocities  are 
about  equal.  At  the  Swash,  Main  and  Gedney  chan- 
nels, at  the  entrance  to  New  York  harbor,  the  maximum 
surface  velocity  of  the  westerly  flood  current  is  1.7  ft. 
per  sec.  and  the  easterly  ebb  current  2.1  ft.  per  sec.  The 
flood  current  flows  from  two  hours  after  low  water  to 
about  high  water  and  the  ebb  current  from  one  hour 
after  high  water  to  one  hour  after  low  water.  Assum- 
ing the  bottom  velocities  to  be  about  80  per  cent,  of  the 
surface  velocity — and  experience  has  shown  this  to  be 
so  for  moderate  depths — then  even  at  the  entrances  to 
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the  wide  inlets,  where  the  currents  arc  obviously  swifter 
tlian  along  the  open  coast,  the  observed  maximum  veloc- 
ities are  only  sufficient  to  move  sand  on  the  bottom  by 
the  formation  and  forward  movement  of  sand  ripples.  A 
Ixittom  velocity  of  about  2.1  ft.  per  sec.  is  necessary  to 
destroy  the  sand  ripi)les  and  move  the  sand  in  a  con- 
tinuous sheet. 

Transportation  of  saiul  liy  currents  with  bottom  veloc- 
ities between  0.85  and  3.1  ft.  per  sec.  takes  place  at  a 
very  slow  rate.  E.xperiments  made  by  G.  F.  Deacon^ 
showed  that  with  a  surface  velocity  of  1.5  ft.  per  sec. 
the  velocity  of  motion  of  the  sand  was  only  V2100  P^^'t 
of  the  surface  velocity  of  the  current,  and  at  a  surface 
velocity  of  2  ft.  'per  sec.  tlic  ratio  was  reduced  to  V4so- 

Where  there  is  a  narrow  inlet  on  the  sandy  Ijcacli 
and  a  large  harbor  or  tidal  reservoir,  as  is  found  in  a 
number  of  places  on  the  New  Jersey  coast,  the  tidal  cur- 
rents landward  and  .seaward  will  have  greater  velocities 
near  the  entrance  than  at  a  wider  entrance  like  New 
York  harbor.  In  such  cases  the  velocity  of  both  flood 
and  ebb  is  no  doubt  sufficient  to  move  sand  in  a  con- 
tinuous sheet.  As  is  well  known,  the  transporting  power 
of  the  ebb  current  through  a  narrow  harbor  inlet  will 
exceed  that  of  the  flood  owing  to  the  gradient  of  the 
shore  and  the  ebb  being  reinforced  by  land  waters. 

On  the  open  coast  the  alongshore  tidal  currents  op- 
pose one  another  as  transporting  agencies,  and  owing  to 
the  gradient  of  the  shore  the  tendency  must  be  for  ma- 
terial to  move  seaward. 

There  is  little  doubt  that  tidal  currents  along  the 
open  coasts  of  New  Jersey  and  Long  Island,  unaccom- 
panied by  wave  action  and  wind  currents,  have  little 
direct  effect  in  causing  littoral  drift,  their  chief  effect 
being  to  transport  material  previously  suspended  or  dis- 
turbed by  wave  action. 

LlTTOKAL  DlilFT  CaUSED  I5Y  WlXD  CuiMiEXTS 

During  gales  wind-formed  curri'uts  are  created:  and 
in  tidal  seas  it  is  often  difficult  to  separate  the  effects 
of  such  currents  and  tidal  currents.  In  the  author's 
opinion  the  effects  of  the  wind-formed  currents  have  been 
often  underestimated,  ilany  of  the  important  shore  fea- 
tures ascribed  to  tidal  action  by  hydraulic  engineers  are 
produced  on  the  shores  of  lakes  and  tideless  seas  by  wind 
action  alone.  During  gales  alongshore  wind-formed  cur- 
rents, especially  when  reinforced  bv'  tidal  currents,  have 
a  powerful  effect  in  causing  the  alongshore  movement  of 
sand  and  silt  stirred  up  by  breaking  waves. 

LlTTOKAL  DlilFT   CaUSED  BY   WaVE  AcTIOX 

Waves  caused  by  an  onshore  wind  which  strikes  tiie 
shore  at  right  angles  to  the  coastline  do  not  themselves 
cause  any  alongshore  movement  of  material,  but  owing 
to  there  being  a  surface  current  landward  and  a  compen- 
sating undertow  seaward,  onshore  winds  cause  the  shore 
to  be  flattened  out  by  dragging  down  material  in  a  sea- 
ward direction.  Waves  which  strike  the  shore  at  an 
oblique  angle  have,  however,  a  very  powerful  influence 
in  causing  littoral  drift.  When  an  oblique  wave  breaks, 
the  u^ ":  sh  travels  up  the  shore  at  an  angle.  The  veloc- 
ity may  be  considered  as  the  resultant  of  two  compo- 
nents— one  at  right  angles  to  and  one  along  the  shore. 


When  the  oblique  wave  travels  up  the  beach  the  velocity 
at  right  angles  to  the  shore  is  gradually  destroyed  by 
gravity,  while  the  other  component  is  unaffected,  except 
by  friction,  the  result  being  that  a  particle  of  sand  or 
shingle  is  carried  up  in  a  curved  path  and  down  again ; 
the  individual  path  of  each  particle  being  approximately 
])arai)olic,  such  as  is  described  by  a  projectile  thrown 
at  an  angle  into  the  air.  Hence  oblique  waves  cause  a 
travel  of  material  alongshore.  The  more  oblique  the  im- 
])act  of  the  breakers  is  to  the  coastline,  the  more  powerful 
is  their  effect  in  causing  littoral  drift.  The  power  of 
oblique  waves  to  transport  material  alongshore  is  also 
dependent  on  the  strength  of  the  wiiul  and  the  fetch 
or  distance  of  open  .sea  across  which  the  wind  blows  be- 
fore reaching  the  coastline. 

In  considering  the  movement  of  material  by  wave  ac- 
tion it  is  important  to  keep  in  mind  that  the  transporting 
power  of  waves  rapidly  decreases  as  the  depth  of  water 
and  distance  seaward  of  low  water  increase. 

After  carefully  studying  the  conditions  on  the  New 
Jersey  and  Long  Island  coasts,  the  conclusion  arrived  at 
is  that  as  a  general  rule  the  littoral  drift  is  mainly  due 
to  oblique  wave  action.  It  must  be  remembered,  how- 
ever, that  during  gales  currents  greatly  assist  the  move- 
ment of  sand  and  silt  suspended  or  disturbed  by  breaking 
waves.  During  gales,  when  oblique  waves  were  moving 
material  in  an  opposite  direction  to  the  flood  tidal  cur- 
rent, the  author  has  frequently,  at  high  tide,  found  an 
alongshore  wind-formed  current  seaward  of  the  breaking 
waves,  which  measurements  showed  to  have  a  surface 
velocity  of  from  0.5  to  1.0  ft.  per  sec.  in  opposition  to 
the  normal  flood  current. 

During  onshore  gales,  when  the  waves  and  wind- 
formed  currents  themselves  have  no  direct  effect  in  caus- 
ing littoral  drift,  sand  is  frequently  moved  alongshore 
in  the  direction  of  the  flood  current.  This  is  due  to 
the  fact  that  in  some  places  the  flood  current  commences 
to  flow  an  hour  or  more  after  low  water,  while  the  ebb 
current  does  not  commence  to  flow  until  an  hour  or 
more  after  high  water.  On  such  shores  the  upper  part 
of  the  foreshore  is  only  acted  upon  by  the  flood  current, 
and  sand  disturbed  by  the  onshore  breakers  would  be 
suspended  and  carried  some  distance  by  the  flood  cur- 
rent before  being  deposited;  but  the  ebb  current,  flowing 
at  its  strongest  when  the  upper  part  of  the  shore  was 
bared,  would  have  no  effect  in  bringing  such  particles  of 
sand  back  again. 

It  is  important  to  bear  in  mind  that  there  may  pos- 
silih'  be  some  local  exceptions  to  the  general  rule  here 
advanced,  that  oblique  wind  waves  are  the  chief  cause  of 
littoral  drift  on  the  New  Jersey  and  Long  Island  coasts. 
Before  designing  any  coast-protection  works  it  is  nec- 
essary to  examine  carefully  the  local  conditions  in  each 
ease,  in  order  to  determine  with  certainty  the  relative 
effects  of  wind  waves  and  tidal  currents  in  causing  lit- 
toral drift. 

Littoral  Dkift  Caused  by  Wind 
At  low  tide  oblique  and  onshore  winds  transport  sand 
from  the  foreshore  to  the  land.  The  chief  effect  is  to 
erode  the  foreshore  between  the  tide  limits  and  build 
up  above  high-water  mark  sand  dunes,  which  will  them- 
selves be  moved  inland  in  course  of  time,  unless  over- 
grown by  vegetation.  The  erosion  of  the  coa.st  resulting 
from  the  formation  and  inland  movement  of  sand  will 
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be  dealt  witli  in  tlio  article  on  the  causes  of  coast  ero- 
sion. 

If,  as  already  stated,  oblique  wind  waves  are  the  chief 
cause  of  the  littoral  drift,  then  the  direction  of  pre- 
dominant drift  should  be  in  the  direction  of  the  pre- 
\alcnt  or  strongest  waves  causing  the  formation  of  such 
obliqtie  waves. 

LiTTOiiAL  Drift  Off  Long  Island 

Fig.  1  shows  the  action  of  oblique  waves  on  the  south 
coast  of  Long  Island.  It  will  be  noticed  that  the  shore 
is  sheltered  from  the  northeast  winds,  while  the  south 
and  southeast  winds,  which  strike  the  shore  almost  at 
right  angles  to  the  coast,  will  have  little  or  no  effect  in 
causing  littoral  drift.  The  winds  which  will  cause  the 
formation  of  oblique  waves  are  those  coming  from  the 
east-northeast,  east-southeast  and  southwest.  Reference 
to  the  map  will  show  that  the  section  of  shore  from  A 
to  B.  while  sheltered  from  the  southwest  oblique  waves,  is 
e.xposed  to  those  from  the  east-southeast  and  east-north- 
east, while  the  shore  from  B  to  0  is  exposed  to  oblique 
wind  from  the  east-southeast,  east-northeast  and  south- 
west. It  is  therefore  reasonable  to  suppose  that  the 
predominant  drift  will  be  from  B  to  A  and  that  the  drift 
between  B  and  C  will  depend  on  the  relative  strength 
and  duration  of  the  winds  causing  oblique  wave  action 
in  opposite  directions. 

While  the  northerly  winds  predominate  on  this  coast, 
it  will  be  noticed  that  the  shore  at  the  northeast  end 
of  Long  Island  is  exposed  to  a  greater  range  of  winds 
capable  of  causing  oblique  wave  and  littoral  drift  in  a 
northeasterly  direction  than  to  winds  capable  of  causing 
littoral  drift  in  a  southwesterly  direction.  Moreover, 
the  distance  of  fetch  or  open  sea  between  New  York  har- 
bor and  the  northern  part  of  Long  Island  will  enable 
the  winds  blowing  from  the  west-southwest  to  cause 
oblique  wind  waves  capable  of  effecting  a  certain  amount 
of  drift. 

We  may  therefore  expect  that  the  direction  of  littoral 
drift  will  not  be  very  clearly  defined,  but  that  near  the 
northeast  end  of  the  Island  it  will  probably  be  found 
to  be  from  southwest  to  northeast. 

A  study  of  the  local  conditions  shows  there  is  abun- 
dant evidence  that  the  predominant  drift  is  from  B  to  A. 
The  spits  and  sand  islands^  in  front  of  Fire  Island, 
Jones  and  East  Rockaway  inlets  have  all  moved  in  a 
westerly  direction.  According  to  the  Coast  Pilot,  the 
spit  in  front  of  Fire  Island  inlet  has  for  many  years 
been  moving  westward  at  a  fairly  uniform  rate.  From 
this  inlet  to  Coney  Island  the  evidence  of  a  predominant 
westerly  drift  is  everywhere  apparent.  Between  Fire 
Island  inlet  and  the  northeast  end  of  the  i.sland  the 
evidence  of  a  predominant  drift  is  not  very  clear.  It 
appears  that  at  Shinnecock  Bay  a  spit  may  possibly  have 
grown  out  from  both  sides  of  the  bay,  as  the  entrance 
is  about  in  the  center ;  but  there  is  no  conclusive  evi- 
dence that  this  is  so. 

Littoral  Drift  Off  New  Jersey 

Reference  to  Fig.  2  will  show  that  from  B  (Bay  Head) 
to  A  (Sandy  Hook)  the  New  Jersey  shore  is  to  some  ex- 
tent sheltered  from  oblique  waves  formed  by  northerly 

'The  term  "spit"  is  here  used  to  designate  the  long-  sandy 
formations  whicli  have  grown  out  across  the  inlets  and  locally 
termed  "heaches."  In  places  where  the  spit  h.Ts  been  cut 
through  .-ind  an  isl.nnd  formed  the  term   "sand  island"   is  used. 


winds  and  exjioscd  to  oblique  waves  from  the  south  and 
southeast;  while  the  shore  from  Bay  Head  to  C  (Cape 
.May)  is  exposed  to  oblique  wave  action  cau.sed  by  both 
northeast  and  southeast  winds.  As  the  northerly  winds 
predominate,  we  may  expect  to  find  the  littoral  drift  to 
be  in  a  southerly  direction  from  some  point  near  Bay 
Head  to  Cape  May  and  in  a  northerly  direction  from 
Bay  Head  to  Sandy  Hook. 

A  careful  examination  of  the  local  conditions  shows 
that  this  is  so.  Everywhere  between  Bay  Head  and 
Sandy  Hook  we  find  evidence  of  a  predominant  north- 
erly drift. 

A  study  of  the  reports  of  the  U.  S.  Weather  Bureau, 
shows  that,  between  Long  Branch  and  Sandy  Hook,  dur- 
ing the  summer  months,  the  prevalent  oblique  onshore 
winds  are  from  a  southerly  direction  causing  a  north- 
erly movement  of  material.  In  the  winter  months  north- 
west winds  predominate  and  have  little  direct  effect  in 
causing  littoral  drift.  Very  severe  winds  from  the  east- 
northeast  occur  during  the  winter,  but  owing  to  the  trend 
of  the  coast  do  not  strike  at  a  very  oblique  angle  and 
cause  a  seaward  movement  of  material.  The  amount  of 
littoral  drift  taking  place  during  such  storms  is  insuffi- 
cient to  compensate  for  the  drift  caused  by  the  prevalent 
southerly  onshore  wa\"es. 

Sandy  Hook  spit  has  gradually  advanced  toward  the 
Long  Island  coast.  A  comparison  of  Keith's  survey 
made  in  1685  and  the  coast  survey  of  1885  shows  that 
between  these  dates  the  northward  advance  has  been  about 
4700  ft.  Surveys  made  between  183G  and  1885  indi- 
cate that  the  spit  sometimes  increased  in  length  and 
sometimes  decreased,  the  net  result  being  a  northerly 
growth  of  about  300  ft.  between  the  above-mentioned 
dates. 

Formerly  the  Shrewsbury  and  Navesink  Rivers  had 
their  outlets  across  the  neck  of  the  spit,  but  these  have 
been  dammed  tip  by  the  littoral  drift  and  the  outlets 
for  their  waters  driven  northward  along  the  land  side 
of  Sandy  Hook. 

The  spit  in  front  of  Shark  River  has  steadily  worked 
northward  until  it  has  closed  up  the  outlet;  after  a  time 
a  new  outlet  was  formed  further  south  during  storms 
and  floods  or  one  has  been  artificially  formed.  In  1890 
the  outlet  was  closed  by  the  northerly  drift,  and  a  new 
outlet  was  cut  further  south.  This  outlet  immediately 
started  to  move  northward,  the  movement  being  at  the 
rate  of  about  20  ft.  a  day  during  a  week  when  the  outlet 
was  under  observation.^  The  spit  in  front  of  the  Man- 
asquan  River  outlet  has  also  progressively  moved  north- 
ward until  a  new  entrance  has  been  formed  to  the  south- 
ward by  storms  and  floods,  when  the  new  entrance  com- 
menced to  move  northward  again. 

Everywhere  between  Bay  Head  and  Sandy  Hook  we 
find  evidence  to  prove  that  the  predominant  drift  is  in 
a  northerly  direction.  South  of  Bay  Head,  on  the  con- 
trary, we  find  conclusive  evidence  of  the  predominant 
drift  being  in  a  southerly  direction. 

Barnegat  inlet  moved  southward  about  2300  ft.  be- 
tween 1840  and  1874,  the  spit  at  the  northside  of  the 
inlet  advancing  southward  and  erosion  taking  place  on 
the  south  side,  the  width  of  the  inlet  remaining  about 
the  same.''     Long  Beach  by  its  southern  movement  has 
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become  joined  to  what  was  formerly  Tuckers  Island. 
In  1841  Little  Eg<;  inlet  between  Long  Beaeh  and  Tuck- 
ers Island  was  about  ?aOO  ft.  wide;  by  1885  the  points 
of  land  had  become  joined  together.  Between  1772  and 
1S85  Five  llile  Beach  on  the  east  shore  of  Cape  May 
iiad  moved  southward  about  3750  ft.  At  Great  Egg 
harbor  the  "new  inlet"'  which  intersected  the  beach  near 
Longport  progressed  to  the  southward  until  it  joined  the 
old  inlet  about  the  year  1859.' 

Formation  of  Sanh  Spits  and  Sand  Islands 
The  general  tendency  is  for  the  sea  to  fill  up  the  bays 
and  plane  down  the  headlands.  Spits  in  front  of  bays 
and  estuaries  are  formed  where  there  is  a  predominant 
drift.  If  there  is  an  abundant  supply  of  littoral  drift 
and  an  embayment  in  the  coast,  the  sand  is  moved  by 
wave  action  and  currents  in  a  more  or  less  continuous 
manner,  and  instead  of  being  moved  back  into  the  re- 
entrant angle  is  often  built  out  in  the  form  of  a  long 
spit.  The  action  of  oblique  waves  and  currents  is  alone 
instrumental  in  building  the  spits  or  sand  embankments 
which  border  the  New  Jersey  coast  up  to  the  level  of 
about  low-water  neap  tides.  After  that  level  is  reached 
the  wind  plays  an  important  part  in  their  formation. 
At  low  tide  the  onshore  winds  blow  sand  against  the  sea- 
constructed  bank  and  wind-formed  dunes  are  then 
brought  into  existence. 

On  the  New  Jersey  coast  the  sand  spits  are  mainly 
formed  by  littoral  drift  transported  by  oblique  wave  ac- 
tion, although  assisted  by  currents.  The  formation  of 
Sandy  Hook  has  frequently  been  attributed  primarily  to 
tidal  currents.  In  a  report  to  the  Coast  Survey,  1856, 
it  is  stated  that  "it  turns  out  that  the  growth  of  the 
Hook  .  .  .  goes  on  regularly  and  according  to  de- 
terminable laws.  The  amount  of  increase  depends  upon 
variable  causes  .  .  .  and  the  cause  of  this  is  a  re- 
markable northwardly  current  .  .  .  along  the  shores 
of  the  Hook.  For  more  than  seven  hours  out  of  the 
twelve  there  is  a  northwardly  current  through  the  False 
Hook  Channel.  This  northward  current  runs  inside  for 
eleven  hours  out  of  twelve.  It  is  this  conflict  of  these 
two  northwardly  currents  outside  and  inside  and  the  de- 
posit of  material  which  they  carry  to  the  point  of  the 
Hook  which  cause  its  growth." 

As  the  cause  of  the  littoral  drift  is  a  matter  of  con- 
siderable importance,  the  author  has  carefully  looked 
into  the  latest  available  Government  information  about 
the  tidal  currents  on  this  part  of  the  coast.  On  the 
outside  shore  of  Sandy  Hook  the  flood  and  the  ebb  have 
practically  the  same  velocity,  while  the  ebb  flows  for 
a  little  longer  time,  and  is  in  fact  slightly  more  powerful, 
there  being  a  general  drift  in  a  southerly  direction 
amounting  to  about  7  mi.  in  24  hr.^  The  flood  and 
the  ebb,  therefore,  oppose  each  other  as  transporting  agen- 
cies. It  is  true  that  the  upper  part  of  the  shore  is 
only  acted  upon  by  the  flood  current,  as  the  ebb  com- 
mences to  flow  about  one  hour  after  high  water ;  but  from 
one  hour  before  to  one  hour  after  high  water  the  velocity 
of  the  flood  current  is  very  small,  and  it  is  doubtful 
if  it  is  even  sufficient  to  move  sand  by  the  slow  forward 
movement  of  sand  ripples.  The  maximum  velocity  of 
the  flood  current  at  the  entrance  channels  to  New  York 
Bay  is  two  hours  before  high  water  on  the  part  of  the 
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shore,  which  is  also  acted  upon  by  the  ebb  current.  In 
the  author's  opinion  it  is  physically  impossible  for  Sandy 
Hook  to  have  been  formed  primarily  by  the  tidal  cur- 
rents, and  that  its  formation  is  due  to  littoral  drift 
caused  by  oblique  wind  waves  and  tidal  and  wind  currents. 

A  spit  built  out  across  a  bay  may,  in  course  of  time, 
extend  right  across  and  form  a  lake  behind  it.  South- 
ward of  Sandy  Hook  many  bays  which  formerly  in- 
dented the  coast  have  been  closed  up  by  the  formation 
of  spits  which  have  grown  right  across.  Lakes  have  thus 
been  formed  at  Elberon,  Deal,  Asbury  Park,  Oceau  Grove, 
Ocean  Park,  Lake  Como,  Spring  Lake  and  Seagirt. 

Where  a  consideraiile  quantity  of  land  water  drains 
into  a  bay  or  indentation,  the  land  water  may  at  times 
of  flood  break  through  the  sand  spit  in  one  or  more 
places.  Where  rivers  discharge  into  bays  the  sea  is  often 
unable  to  maintain  a  continuous  spit  across,  and  during 
floods  the  river  water  may  break  through  it  in  one  or 
more  places — long,  narrow  sand  islands  being  thus 
formed.  Spits  in  front  of  Shark  and  ilanasquan  River 
outlets  have,  as  previously  mentioned,  been  constantly 
breached  and  then  built  up  again  by  littoral  drift.  Hi.s- 
tory  also  shows  that  the  Sandy  Hook  spit  between  Low 
iloor  and  its  extremity  has  been  broken  through  on  sev- 
eral occasions,  when  the  waters  of  Shrewsbury  river  would 
for  a  time  empty  directly  into  the  sea. 

On  the  Atlantic  coast  of  America  we  frequently  find 
a  series  of  elongated  sand  islands  more  or  less  inclosing 
lagoons.  In  fact,  such  sand  islands  are  more  character- 
istically exliibited  on  the  Eastern  coast  of  the  United 
States  than  on  the  coasts  of  other  continents.  These 
sand  islands  will  often  travel  across  the  bay  and  join  on 
to  the  coast,  or  the  sand  islands  themselves  may  unite. 

Where  rivers  discharge,  the  position  for  the  entrance 
of  the  tidal  waters  and  the  exit  for  the  river  waters  are 
in  many  places  constantly  changing;  as  while  the  sea 
IS  endeavoring  to  close  the  bay  by  a  continuous  sand  em- 
bankment along  which  it  can  move  fresh  supplies  of  ma- 
terial, the  land  waters  are  trying  to  find  an  outlet.  In 
many  cases  it  is  a  continuous  warfare,  in  which  neither 
side  is  entirely  successful. 

Where  there  is  an  inlet  or  harbor  having  a  narrow 
entrance,  the  flood  current  sets  into  the  harbor,  and  dur- 
ing gales  when  the  waves  on  the  coast  stir  up  material 
the  current  carries  in  suspension  large  quantities  of  silt 
and  sand.  At  slack  water  this  material  is  deposited  in 
the  harbor  or  inlet,  especially  where  salt  marsh  plants 
have  obtained  a  footing.  This  material  is  not  picked 
up  again  by  the  ebb  current,  there  being  no  wave  action 
to  stir  up  the  material  on  the  sheltered  inlet,  and  con- 
sequently salt  marshes  form  and  increase  in  area.  At 
and  near  the  entrance  to  the  inlet  the  ebb  currents  are 
more  powerful  than  the  flood  currents  owing  to  the  grad- 
ient being  seaward  and  to  their  being  in  many  cases 
reinforced  by  land  water. 

The  growth  of  a  spit  across  an  inlet  by  narrowing 
the  entrance  and  increasing  the  size  of  the  tidal  reser- 
voir increases  the  tidal  scour  at  the  entrance  and  may 
prevent  the  further  growth  of  the  spit  alongshore,  in 
which  event  an  apposition  form  of  spit  is  formed  as  at 
the  extremity  of  Sandy  Hook.  The  formation  of  salt 
marshes  inside  the  harbor  or  under  the  shelter  of  the 
spit,  on  the  other  hand,  tends  to  decrease  the  volume 
of  tidal  water,  and  consequently  the  scour. 
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^simfteinis^inice  amid  Repair  ©f  Asplhalt 


Faveinmeinit^ 


By  Edwin  J.  jMokiuson* 


^'I'iVOPiS/iS — Explkil  direciiuns  for  the  repair 
and  maintenance  of  asphalt-block  pavements  by 
an  engineer  of  over  20-years'  experience  in  the  as- 
phalt-block industry.  Renovating  old  asphalt-block 
pavements  by  a  surface  treatment  of  asphaltic  oil. 

There  are  three  principal  things  to  be  guarded  against 
in  the  maintenance  and  repair  of  asphalt-block  pavement: 
(1)  Allowing  small  defects  to  go  unrepaired  until  they 
grow  into  actual  holes  in  the  wearing  surface;  (2)  making 
an  incomplete,  and  therefore  ineffectual,  repair  by  simply 
"plugging  the  hole"  and  failing  to  make  a  repair  of  suffi- 
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FIG.   1.     WRONG   WAT  TO  MAKE   PATCHES  IN  ASPH.\LT- 
BLOCK  PAVEMENT 

cient  area  to  restore  the  surface  of  the  pavement  to  its  or- 
iginal grade  and  contour;  (3)  neglecting  or  failing  to 
utilize  the  old  blocks  in  a  proper  and  effective  manner. 

Large  numbers  of  old  blocks,  which  properly  relaid 
with  asphalt-filled  joints  would  have  given  good  service 
for  many  years,  have  been  thrown 
away;  and  in  many  cases  Where  they 
have  been  used  the  relaying  has  been 
carelessly  done  and  the  joints  filled 
with  sand,  leaving  the  blocks  peculiarly 
susceptible  to  deterioration  during  win- 
ter weather. 

The  maintenance  work,  under  the 
supervision  of  the  writer,  has  averaged 
for  a  number  of  years  somewhat  over 
1,000,000  sq.yd.,  and  in  speaking  of  the 
.serviceability  of  the  old  blocks  properly 
relaid  and  the  economy  resulting  from 
careful  attention  to  this  feature  of 
repair  work  he  is  speaking  from  a  prac- 


tical and  well  developed  experience  and  not  advancing  a 
new  or  untried  theory. 

Blocks  that  are  ten  or  more  years  old  are  generally  hard 
and  "dry"  (the  reason  for  which  will  be  described  later), 
and  in  taking  up  and  relaying  them  the  edges  and  corners 
are  liable  to  be  damaged.  If  the  joints  are  simply  filled 
with  sand,  the  edges  crumble  under  traffic,  producing  a 
rough  and  unsightly  surface.  The  only  proper  method  of 
treating  the  joints  is  by  the  use  of  an  asphaltic  filler. 
AVhere  the  joints  are  large  or  the  edges  and  corners  badly 
chipped,  they  should  be  filled  with  dry  trap-rock  grits 
before  pouring  the  asphaltic  tiller.  The  joints  should 
be  made  water-tight.  The  asphaltic  filler  is  spread  out 
by  traffic,  thus  protecting  the  surface  of  the  block  as  well 
as  the  joint. 

The  importance  of  treating  the  joints  in  this  manner 
cannot  be  overstated.  Such  a  repair  results  in  a  smooth 
surface,  which  under  the  action  of  traffic  renders  the 
patch  indistinguishable  in  a  very  short  time,  whereas 
a  patch  made  with  the  same  blocks,  with  sand-filled  joints, 
generally  produces  a  rough  surface  with  a  percentage  of 
bad  joints  which  are  subject  to  deterioration  under 
traffic  during  the  winter.  The  cost  of  applying  the  as- 
phalt filler  (which  will  be  described  later)  is  small  and 
insignificant  when  balanced  against  the  benefits  accruing 
from  it. 

In  making  repairs  to  asphalt-block  pavements  the  old 
Ijlocks  should  be  used  to  the  utmost  extent,  and  the  new 
ones  should  be  placed  in  continuous  areas  by  themselves. 
The  old  blocks  which  are  of  the  same  formula,  age  and 
wearing  quality  will  thus  be  brought  together,  and  from 
the  new  blocks,  laid  by  themselves,  will  be  derived  their 
utmost  serviceability. 

Contrary  to  much  that  has  been  written  and  said, 
the  old  blocks  can  be  utilized  to  a  very  great  extent 
in  making  repairs,  if  proper  attention  is  paid  to  this 
point.  Practically  every  whole  block  can  be  salvaged 
and  efficiently  used.  This  is  true  even  where  the  blocks  ■ 
have  one  surface  badly  nmtilated  and  are  of  unequal 
thickness,  since  the  bad  and  irregular  surface  can  be 
bedded  in  the  mortar  and  the  smooth  surface  of  the  blocks 
cxiHi-^cd  t(i  traffic. 


Fig. 


Fig.  3 


FIG. 


INEFFECTIVE   PATCHES   IN   AN   ASPHALT-BLOCK   PAVEMENT 

Sq.YcI.      Per  Cent.     Unit  Price     Total  Cost 

Repaired  with  new  block 129.6  G4.8  1.60  $207.36 

Original  surface  not  repaired 70.4  35.2  ....  


'Pres'''ent  of  the  Hastines  Pavement 
Co.,  New  York  City.  President  of  the 
Asphalt  Block  Pavement  Co..  Toledo,  Ohio. 


Totals    200.0  100.0  $207.36 

FIG.  3.     CORRECT  METHOD  OF  REPAIRING  AN  ASPHALT-BLOCK  PAVEMENT 

Sq.Yd.       Per  Cent.     Unit  Price     Total  Cost 
Continuous  repairs  with   new  blocks...      93.3 

Repaired  with  old  blocks 43.1 

Original  surface  not  repaired Go. 6 

Totals    200.0 


46.65 
21.55 
31.80 

1.60 
0.60 

00.0 
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T!r'  skotch  ( Fii;'.  I)  illustrates  an  im-oin|)l('ti'  n']iair, 
tlie  unsluult'cl  sui-raco  ropivseiitiuji;  new  blocks  and  the 
shaded  area  showing  old  blocks  left  in  their  original  posi- 
tion, slightly  depressed.  These  should  have  been  taken 
np  and  relaid,  restoring  the  pavement  to  its  original  con- 
tour. Such  an  incomplete  repair  has  generally  rehi.Ued 
in  unnecessarily  rapid  wear  of  the  old  blocks  which  arc  left 
in  a  slight  depression  around  the  original  patch. 

The  sketch  (Fig.  2)  shows  an  actual  condition  on  a 
street  in  the  Borough  of  Maidiattan,  New  York  City, 
where  the  foundation  was  found  to  l)e  very  defective.    The 


CONDITION  OF  OLD  ASPHALT-BLOCK  PAVEMENT 
BEFORE  TREATMKNT 


hatched  areas  indicate  a  series  of  indixidual  patches 
made  during  a  period  of  about  two  years,  resulting  in  a 
gross  repair,  aggregating  64.8  per  cent,  of  the  area  shown, 
made  entirely  with  new  blocks.  This  made  an  irregular 
and  unsatisfactory  surface,  because  the  individual  repairs 
were  of  the  kind  indicated  in  Fig.  1. 

Fig.  3  indicates  what  should, have  been  done  with  this 
jiarticular  section  of  street.  The  hatched  area  marked 
■'new  blocks"  contained  many  small  depressions  and  de- 
fects. This  area  should  have  been  taken  up  from  curb  to 
curb  and  repaved  with  new  blocks  to  perfect  line  and  grade 
in  one  operation.  Of  the  old  blocks  removed  there  would 
have  been  more  than  enough  of  good  quality  to  make  the 
repairs  in  the  area  indicated  as  "old  blocks  relaid,"  and 
the  result  would  have  been  satisfactory. 

The  method  indicated  by  Fig.  2  re.sulted  in  an  unneces- 
sarily large  use  of  new  blocks,  in  no  utilization  of  old 
blocks  at  all,  and  in  a  relatively  unsatisfactory  pavement 
surface;  while  the  method  indicated  by  Fig.  3,  although 
requiring  a  much  smaller  expenditure  of  new  blocks, 
would  have  placed  them  in  one  continuous  area  with  per- 
fect surface,  utilizing  at  the  same  time  a  considerable 
[lercentage  of  old  blocks,  which  in  the  other  case  were 
thrown  away.  The  net  result  at  prevailing  unit  prices 
for  new  blocks  shows  a  saving  in  cost  of  over  15  per  cent. 

While  a  small  section  of  pavement  requiring  unusually 
extensive  repair  has  been  taken  for  illustration,  it  serves 
very  forcibly  to  indicate  the  ultimate,  if  not  the  imme- 
diate, economy  of  making  a  complete  repair  of  defective 
conditions,  thus  saving  and  utilizing  much  old  material  in- 
stead of  making  a  partial  repair  and  allowing  the  small 
defects  to  go  until  they  result  in  complete  destruction  of 
the  surface. 

The  repair  and  treatment  of  asphalt  blocks  for  main- 
tenance purposes  cannot  be  scientifically  handled  without 


.some  knowledge  of  the  physical  characteristics  of  the 
blocks  themselves.  This  makes  it  imjiortant  to  review 
briefly  the  history  of  a.sphalt  blocks  and  to  show  the  gen- 
eral trend  of  the  varying  methods  an<l  fonnulas  used 
during  the  past  30  yr. 

CdAKACTER  OK  TMK  OlI)  BlOCKS 

Asphalt  blocks  began  to  be  used  extensively  in  New 
York  City  about  18!)5.  At  that  time,  and  for  a  period 
of  about  10  yr.,  the  asphaltic  cement  was  ])repared  by 
fluxing  refined  "Trinidad"  asphalt  with  from  6  to  8  per 
cent,  of  Pennsylvania  or  Ohio  residuum  oil,  of  22  to  21 
deg.  gravity  Be.  This  resulted  in  a  very  hard  cement, 
gradually  growing  harder  with  the  lapse  of  years  as  the. 
volatile  matter  in  the  llux  oil  evaporated.  The  hard  blocks 
had  a  tendency  to  brittleness  during  the  winter.  In  order 
to  overcome  this  tendency  a  larger  amount  of  heavier  flux 
oil  was  used. 

During  the  transition  jx'iiiid  which  followed,  the  fluxing 
material  was  varied  by  using  9  per  cent,  of  Ohio  residuum 
oil  of  from  16  to  18  deg.  Be.,  12  per  cent,  of  14  deg. 
Be.  oil  and  from  16  to  18  per  cent,  of  10  to  12  deg.  Be. 
asphaltic  ba.se  oil.  This  proce.ss  of  evolution  ended  in  the 
adoption,  about  8  yr.  ago,  of  a  .semiliquid  flux  derived  from 
an  asphalt — base  oil,  treated  with  air,  steam  or  suljihur. 

A  fluxing  material  produced  in  this  manner  has  all  of 
tlic  lighter  volatile  oils  removed  in  the  process  of  prep- 
aration and  is  very  stable,  being  but  slightly  affected  by 
temperature  changes,  and  it  does  not  liquefy  under  sum- 
mer heat.  These  changes  in  the  fluxing  material,  together 
with  other  changes  in  the  kind  and  quantity  of  filler  used 
and  the  grading  of  the  mineral  aggregate,  have  resulted  in 
a  gradual  increase  of  bitumen  in  the  block,  accompanied 
by  a  gradual  softening  of  the  asphaltic  cement,  as  indi- 
cated by  the  penetration. 

We  now  know  from  the  experience  of  later  years  that 
all  the  old  blocks  were  not  only  too  hard  when  they 
were  made  but  have  been  gradually  increasing  in  hardness 


FIG.   5.     PAVEMENT  AFTER   REPAIRS   HAD   BEEN   ilADE 

ever  since.  This  defect  is  cumulative  in  its  effects,  result- 
ing in  a  chipping  of  the  joints  in  winter  and  in  the  course 
of  time  in  a  pitting  and  scaling  of  the  entire  surface  of 
the  block;  although  otherwise  these  old  blocks  have,  in  a 
majority  of  cases,  given  excellent  service. 

SuiiFACE  TkEATMENT 

The  l)rittle  condition  of  the  old  blocks  led  to  the  inaugu- 
ration, some  two  or  three  years  ago,  of  a  series  of  experi- 
ments to  determine  a  satisfactory  and  economical  method 
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of  surface  treatnicnt  whicli  would  soften  the  luird  a.splial- 
tic  cement  and  prevent  the  chipping  of  the  hlocks  in  win- 
ter. These  experiments  embraced  the  use  of  a  great 
many  materials,  applied  in  many  different  ways  and 
under  widely  varying  conditions.  Complete  success  has 
been  attained,  and  while  a  different  treatment  has  to  be 
applied  to  suit  varying  conditions  of  traffic  and  of  the  old 
blocks  to  be  treated,  tlie  basic  principle  is  substantially  the 
same  for  all. 

The  method  which  experiment  and  experience  have 
shown  to  produce  the  desired  result  is  to  dissolve  a  heavy 
bituminous  oil  in  a  volatile  solvent  and  apply  it  to  the 


l-Ii:     <;      l:i;i.AYING   OLD    BLOCKS    IN    GUTTERS 

surface  of  the  old.  blocks  in  the  form  of  a  thin  Wash  or 
paint  coat,  giving  one  or  more  applications,  as  considered 
necessary.  The  solvent  penetrates  a  considerable  distance 
into  the  blocks  and  then  evaporates,  leaving  a  coating  of 
heavy  stable  bitumen,  which  mixes  perfectly  with  the 
old  asphalt  softening  and  giving  it  new  life,  while  produc- 
ing a  malleable  surface  on  the  old  blocks  veiy  similar 
to  that  produced  by  the  formulas  now  used  in  the  manufac- 
ture of  new  blocks. 

After  the  application  of  the  paint  coat  the  entire  sur- 
face of  the  pavement  should  be  covered  with  a  very  thin 
layer  of  diy,  fine  trap-rock  screenings,  passing  a  %-in. 
mesh  screen;  or  any  clean,  dry  sand  will  answer  the 
j)urpose  if  trap  rock  is  not  available.  The  fine  trap  rock, 
sand  and  dust  serve  the  double  purpose  of  preventing  the 
oil  from  being  picked  up  by  the  shoes  of  pedestrians  and 
tires  of  vehicles  and,  what  is  more  imjiortant,  cause  the 
oil  to  be  ground  by  traffic  into  the  joints  and  inequalities 
of  the  surface.  Where  the  joints  are  only  slightly  broken 
down  this  simple  application  is  all  that  is  needed  to  restore 
the  surface  of  an  old  asphalt  block  pavement  to  a  satis- 
factory condition.  The  cost  of  this  surface  treatment 
when  applied  to  large  areas  will  range  from  3  to  4c. 
per  sq.yd. 

Brooklyn  Example 

Eighteenth  St.,  from  Sixth  Ave.  to  Prospect  Park  West, 
covering  an  area  of  over  7000  sq.yd.,  was  paved  in  190(i 
with  3-in.  asphalt  blocks  on  a  concrete  foundation  (by  a 
company  then  just  starting  in  the  asphalt-block  business). 
The  materials  and  methods  of  manufacture  were  poor,  and 
the  condition  of  the  surface  of  this  street  became  so  bad 
by  1914  that  it  was  considered  useless  to  make  further 
repairs  in  the  old  way.  It  was  admitted,  however,  that 
if  the  blocks  could  be  saved   and  utilized   bv  a  surface 


treatment  the  value  of  the  treatment  would  be  fully 
demonstrated. 

A  contract  was  accordingly  awarded  in  the  summer  of 
1914,  but  on  account  o^  unexpected  delay  the  actual  work 
could  not  be  started  untl  Oct.  30,  and  it  was  not  finished 
until  Nov.  28,  under  somewhat  unfavorable  weather  condi- 
tions. This  work  was  done  under  the  supervision  of  Her- 
man H.  Schmidt,  Chief  Engineer  of  the  Bureau  of  High- 
ways, by  the  Hastings  Pavement  Co. 

The  parts  of  the  specifications  covering  the  taking  up, 
culling  and  relaying  of  old  blocks  and  the  special  asphaltic 
filler  for  the  treatment  of  joints  follow : 

The  work  shall  consist  of  the  removal  of  the  present  as- 
phalt-block pavement  and  mortar  bed;  the  repair  of  the  pres- 
ent conci-ete  foundation;  the  repaying  of  the  roadway  with 
asphalt  blocks  made  up  In  part  by  new  blocks  and  in  part  by 
eld  blocks  taken  from  the  present  pavement,  the  treatment  of 
the  surface  of  the  old  blocks  and  all  work  incidental  thereto, 
all  in  accordance  with  the  plans  and  specifications  on  file  in 
the  Bureau  of  Highways,  and  over  such  areas  as  the  engi- 
neer 'may  direct. 

The  thickness  of  the  mortar  bed  used  under  the  culled 
blocks  which  are  repaved  over  the  above  areas  shall  be  ap- 
proximately Vz  in.,  but  sufficient  to  bring  the  upper  surface 
of  the  relaid  blocks  to  an  even  grade  with  the  adjacent  pave- 
I'lient  surface. 

The  asphalt  blocks  forming  the  present  pavement,  as  taken 
from  the  street,  shall  be  carefully  culled  and  blocks  which 
sliow  a  depth  of  IVk  in.  or  over  and  are  otherwise  suitable 
shall  be  piled  separately  and  used  for  repaying. 

The  old  asphalt  blocks  which  can  be  used  again  shall  be 
used  to  repave  such  areas  as  the  engineer  may  direct.  In 
addition  the  contractor  sliall  furnish  and  lay,  as  directed  by 
the  engineer,  new  asphalt  blocks,  which  sliall  conform  in  all 
particulars  with  the  current  asphalt  block  specifications  of  the 
Bureau  of  Highways,  Borough  of  Brooklyn,  which,  so  far  as 
they  apply,  are  made  a  part  of  this  specification. 

The  surface  of  the  present  pavement  which  has  not  been 
disturbed,  and  those  areas  which  have  been  repaved  with 
blocks  culled  from  the  present  pavement,  shall  be  thoroughly 
broomed  over  with  steel  brooms  and  the  joints  cleaned  and 
freed  from  all  dirt  and  loose  material. 

Into  the  joints  between  the  blocks  shall  be  poured  quartz 
gravel,  crushed  granite  or  trap  rock,  which  shall  be  clean, 
approximately    cubical,    free    from    all    foreign    materials    and 


FIG.    7.    .lOINTS    FILLED    WITH    ASPHALT    .-^ND   GRITS 

shall  pass  a  ^^-in.  mesh  screen  and  be  retained  by  a  20-mesh 
screen.  It  shall  be  artificially  heated  and  dried  in  proper  ap- 
pliances placed  near  the  work  before  being  placed  in  the 
joints,  if  required  by  tlie  engineer. 

Immediately  following  the  application  of  the  gravel  the 
joints  shall  be  poured  with  an  asphaltic  cement  conforming 
to  the  following  requirements: 

The  block  filler  shall  be  a  "blown"  asphaltic  oil  product,  or 
residual  asphalt:  (a)  It  shall  contain  not  less  than  99  per 
cent,  of  bitumen  soluble  in  cai'bon  bisulphide.  (b)  It  shall 
contain  not  less  than  98^4  per  cent,  of  total  bitumen  soluble 
in  carbon  tetrachoride.  (c)  It  shall  have  a  penetration  at  77 
deg.  F.  under  a  load  of  100  grams  for  5  sec.  of  not  less  than  55 
nor  more  than  75.      (d)    It   shall  have  a   penetration  at  32   deg. 
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V.  under  a  loaii  of  200  kiams  for  GO  sec.  of  not  loss  than  ;.".. 
(e)  It  shall  have  a  penetration  at  115  ileR.  F.  under  a  load 
of  50  grams  for  5  sec.  of  not  more  than  200.  (f)  It  shall 
have  a  ductility  at  77  deg.  F.  of  not  less  than  5  cm.  nor  more 
than  25  cm. 

When  •  these  specifications  were  preparod  it  was  e.x- 
poctofl  that  the  work  would  bo  done  in  niidsununor  and 
that  the  treatment  of  the  joints,  as  previously  described, 
would  be  suflicient  for  their  iirotection.  and  that  the  sum- 
mer traffic  would  distribute  the  asjibaltic  filler  over  the 
surface  of  the  i)k)cks  sutliciently  to  ])ri)tect  them  against 
any  tendency  to  jiit  or  rouuh  up  during'  the  succeeding 
winter. 

This  treatment  would  undoubtedly  have  been  sufficient 
if  the  work  had  been  done  in  midsummer,  but  as  it  was 
actually  done  in  the  cold  weather  of  late  November  it 
was  considered  advisable  to  add  to  the  treatment  described 


FIG.    S.    PAI.NT    COAT   WITH   Sriil.XKI.l.WJ    ol'    iJiUTS 

in  the  specifications  a  .surface  treatment  of  the  entire  area 
of  old  blocks.  This  consisted  of  a  paint  coat  composed 
of  crude  oil  and  a  heavy  asphaltic  maltha  of  about  13  deg. 
gravity  Be.,  mixed  half  and  half,  applied  hot  and  squee- 
geed over  the  surface,  followecf  by  a  thorough  sprinkling 
with  fine  trap-rock  grits  am.  lust  passing  a  20-mesh 
screen. 

The  result  demonstrated  fully  the  value  of  the  treat- 
ment. The  old  blocks  passed  through  last  winter  with- 
out exliibiting  in  the  slightest  degree  any  of  the  former 
tendency  to  break  down  at  the  joints  or  to  pit  on  the 
surface. 

The  conditions  on  this  street  were  peculiar  in  that  cer- 
tain sections  and  areas  of  the  blocks  showed  very  much 
more  serious  wear  than  others.  These  worst  areas  are  fairly 
illustrated  by  Fig.  4.  These  areas  were,  of  course,  se- 
lected for  taking  up  the  old  lilocks  from  curb  to  curb, 
for  the  conditions  were  such  that  no  amount  of  patching 
(ould  produce  a  satisfactory  surface. 

On  other  parts  of  the  street  the  general  surface  of  the 
pavement  was  in  very  good  condition  and  the  original  con- 
tour very  well  maintained,  except  for  small  defectjs  here 
and  there,  particularly  along  the  gutters.  These  portions 
of  the  street  were  repaired  as  shown  in  Fig.  5,  by  patch- 
ing the  defective  places  with  old  blocks  reclaimed. 

The  sequence  of  operations  is  the  relaying  of  the  old 
blocks  along  the  gutter  (Fig.  6),  spreading  the  trap- 
rock  grits  over  the  surface,  filling  joints  with  the  trap-rock 


grits,  the  surplus  being  swept  off;  ]i()uriiig  of  joints  witli 
the  asphaltic  tiller,  the  surface  treatment  and  ap])lica- 
tion  of  the  paint  coat  (Fig,  S),  and  finally  covering  with 
trap-rock  grits  (Fig.  7). 

The  area  treated  was  7184  sq.yd.,  of  which  3022  .sq.yd. 
was  repavcd  with  new  blocks;  752  sq.yd.  of  old  blocks  were 
relaid  and  3358  .sq.yd.  of  old  blocks  were  left  in  their  or- 
iginal position,  receiving  only  the  joint  aiul  surface  treat- 
ment. Tluis  57  per  cent,  of  the  old  blocks  was  reclaimed, 
a  good  average  considering  the  very  liad  condition  of 
this  street.  On  other  contracts  of  a  similar  nature  the 
percentage  of  old  blocks  used  has  averaged  between  80 
and  'J5  per  cent. 


A  report  on  the  elimination  of  railway  grade  crossings 
in  the  city  of  Los  Angeles  has  recently  been  presented  to 
the  Municipal  Board  of  Public  Utilities  by  Franklin  1>. 
Howell,  the  board's  Chief  Engineer.  Besides  the  elimina- 
tiim  of  grade  crossings,  Los  Angeles  has  other  problems 
which  press  for  solution.  Among  these  are  the  rerouting 
of  its  -street-car  service  to  reduce  congestion  and  increase 
speed  and  the  delays  in  the  operation  of  interurban  cars 
within  the  city. 

The  steam  railway  grade-crossing  problem  is  easier  of 
solution  in  Los  Angeles  than  in  many  other  cities  because 
all  the  steam  railways  enter  and  leave  Los  Angeles  in  the 
\alley  of  the  Los  Angeles  Eivcr.  The  city's  industrial 
district  is  located  adjacent  to  the  railways  in  this  valley 
and  generally  on  the  same  level  as  the  railway  tracks.  It 
will  not  be  feasible,  therefore,  to  change  the  general  level 
of  these  railway  tracks,  and  Mr.  Howell  proposes  that  the 
principal  thoroughfares  crossing  them  and  the  industrial 
district  through  which  the  railways  run  should  be  carried 
by  overhead  viaducts.  These  should  be  wide  enough  to 
provide  for  the  street-car  traffic  as  well  as  the  vehicle  traf- 
fic, and  would  thus  greatly  relieve  the  present  congestion 
and  prevent  delays  which  now  result  from  street  railways 
crossing  steam  railway  tracks  at  grade. 

Mr.  Howell  has  made  plans  for  six  of  these  viaducts  to 
have  a  minimum  of  22-ft.  clearance  over  the  railway  track 
and  14-ft.  clearance  over  streets,  increased  to  loi/o-ft. 
clearance  over  street-railway  lines.  In  the  construction 
of  such  viaducts  he  proposes  a  two-column  bent  with 
spans  of  40  to  50  ft.  In  crossing  railroad  yards,  how- 
over,  he  advises  longer  spans  co  reduce  the  number  of  col- 
umns that  would  be  endansrered  by  derailed  rolling  stock. 
A  span  of  93  ft.  would  clear  six  tracks.  For  crossing  the 
Ijos  Angeles  Eiver  he  proposes  a  double-deck  structure. 

Special  problems  arise  from  the  operation  of  the  Pacific 
Electric  Rv  Co.'s  interurban  system.  This  company's 
heavy  interurban  car.s,  weighing  35  to  40  tons  and  geared 
for  high  speed,  are  at  present  running  from  the  outskirts 
of  the  city  to  its  center  on  the  city  street  railway  tracks. 
These  interurban  cars  add  to  the  congestion  on  the  street 
railway  line,  while  the  delay  in  reaching  the  heart  of  the 
city  seriously  affects  the  efficiency  of  the  interurban 
service.  Mr.  Howell  therefore  recommends  that  the 
interurban  lines  should  operate  on  a  private  right-of-way 
and  should  be  required  to  elevate  or  depress  their  tracks 
above  or  below  the  street  surface  throughout  the  con- 
gested districts. 
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KlOVIKWKD  HY  II.  E.  Lo.VGWELL* 

HEAT  ENGINEEKING:  A  Textbook  of  Applied  Thermodyna- 
mics for  Engineers  and  Students  in  Technical  Schools — 
By  Arthur  M,  Greene.  Jr.,  Professor  of  Mechanical  Engi- 
neering', Russell  Sage  Foundation,  Rensselaer  Polytechnic 
Institute;  Sometime  Junior  Dean,  School  of  Engineering, 
University  of  Missouri.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xiv  -|-  462;  198 
illustrations.     $4,  net. 

Should  one  dissect  an  average  textbook  treating  of  any 
specific  type  of  heat  engine,  he  will  find  that  if  the  gossipy 
liistorical  chapters,  and  the  chapters  on  thermodynamic 
theory,  and  the  chapters  that  deal  with  pure  machine  de- 
sign, only,  and  the  chapters  that  are  written  from  commer- 
cial catalogs  with  the  aid  of  a  pair  of  scissors  and  a  paste- 
brush,  were  all  eliminated,  an  imposing  volume  will  gen- 
erally shrink  to  a  coini>aratively  insignificant  book. 

Since  the  same  thermodynamic  theory  applies  equally 
to  steam  engines,  steam  turbines,  gas  engines  and  compres- 
sors for  air  and  other  fluids;  and  since  the  same  phe- 
nomena of  heat  transmission  are  common  to  boilers,  con- 
densers, evaporators,  intercoolers,  heating  coils,  refrigerat- 
ing coils,  cold-storage  rooms,  etc.,  it  is  evident  that  if  a 
textbook  has  competent  chapters  on  these  general  under- 
lying principles,  it  is  possible,  on  this  common  foundation, 
to  present  an  adequate  discussion  of  all  the  principal  spe- 
cific types  of  apparatus  in  a  series  of  additional  chapters 
so  brief  that  they  might  almost  be  called  appendices. 

This  is  what  Professor  Greene  has  done.  Emulating 
Doctor  Eliot,  who  accomplished  the  prodigious  task  of 
crowding  all  the  essentials  of  the  world's  literature  on  a 
bookshelf  five  feet  long,  he  has  succeeded  in  compressing 
a  very  respectable  library  of  works  on  heat  engineering  to 
such  a  degree  that  it  has  ample  elbow  room  on  a  bookshelf 
cnly  one  and  one-half  inches  long. 

The  book  opens  with  a  most  excellent  and  comprehen- 
sive chapter  on  thermodynamics,  which  the  author  char- 
acterizes all  too  modestly  as  "an  outline  only  of  the  ther- 
modynamic theory."  This  is  followed  by  a  short  chap- 
ter (10  pages)  on  Heat  Engines  and  Efficiencies,  explain- 
ing the  methods  of  rejiorting  the  performance,  and  giving 
a  number  of  examples  in  which  the  efficiencies  of  various 
types  of  engines  are  computed  from  the  observed  data. 
With  the  addition  of  Chapter  III  on  Heat  Transmission 
we  have  a  substantial  foundation  for  the  study  of  all 
the  various  engineering  structures  which  involve  the  jirin- 
ciples  discussed  in  these  three  introductory  chapters. 

Chapter  IV  deals  with  Air  Compressors;  Chapters  V 
and  VI,  with  Steam  Engines,  simple  and  multiple  expan- 
sion; Chapter  VII,  with  Steam  Nozzles,  Injectors  and 
Steam  Turbines;  Chapter  VIII,  with  Condensers,  Cooling 
Towers  and  Evaporators ;  Chapter  IX,  with  Internal  Com- 
bustion Engines,  and  Chapter  X,  with  Refrigeration. 

From  this  brief  resume  of  the  contents,  it  will  be  seen 
that  the  work  covers  very  broadly  the  entire  field  of  heat 
engineering.  This  breadth  of  scope,  however,  is  not,  as 
one  might  suspect,  obtained  by  superficiality.    The  author 

•General  Manager,  Westinghouse  Air  Spring  Co.,  Smedley 
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has  selected  and  condensed  his  material  with  rare  good 
judgment,  and  has  left  unsaid  practically  nothing  that 
any  reasonable  reader  would  regard  as  essential  to  a  com- 
plete exposition  of  the  subject. 

The  author  has  wisely  refrained  from  entering  into 
the  ma+cer  of  the  physical  construction  of  the  several 
machines  discussed,  a  subject  that  pertains  purely  to  ma- 
chine design  and  which  has  no  logical  place  in  a  work 
of  this  sort.  One  who  can  deal  ably  with  thermodynamic 
theory  is  not  apt  to  discourse  in  a  particularly  illuminat- 
ing manner  on  bearings,  cylinders,  flywheels,  governors 
and  other  mechanical  details  of  machines,  and  when  expert 
machine  designers  attempt  to  expound  thermodynamic- 
theory,  they  are  often  more  amusing  than  instructive. 

Naturally  in  a  work  of  this  sort  mathematics  is  very 
much  in  evidence,  but  it  is  handled  in  an  unusually  lucid 
manner.  The  reader  will  not  be  confused  by  typographical 
errors  in  the  mathematical  expressions,  and  the  many  nu- 
merical examples  worked  out  in  detail  make  the  meaning 
and  application  of  the  formulas  readily  understandable. 

A  complete  table  of  the  symbols  used  in  the  text  and  a 
comprehensive  index  finish  off  a  well  planned  and  admir- 
ably executed  work. 

In  addition  to  being  an  excellent  textbook  for  students, 
the  practicing  engineer  will  find  it  an  efficient  and  conven- 
ient instrument  for  polishing  up  his  memory  in  spots  that 
may  have  become  rusty. 

Reviewed  by  Ros.siter  R.  Potter* 

AMERICAN  MACHINISTS'  HANDBOOK  and  Dictionary  of 
Shop  Terms:  A  Reference  Book  of  Machine  Shop  and 
Drawing-Room  Data,  Methods  and  Definitions — By  Fred 
H.  Colvin,  M.  Am.  Soc.  M.  E.,  Associate  Editor  of  the 
"American  Machinist";  author  of  "Machine  Shop  Arith- 
metic," "Machine  Shop  Calculations,"  "American  Machin- 
ists' Grinding  Book,"  "The  Hill  Kink  Books,"  etc.,  and 
Frank  A.  Stanley,  M.  Am.  Soc.  M.  E.,  Associate  Editor  of 
the  "American  Machinist";  author  of  "Accurate  Tool 
Work,"  "Automatic  Screw  Macliines,"  "American  Machin- 
ists' Grinding  Book,"  "The  Hill  Kink  Books,"  etc.  Second 
edition,  thoroughly  revised  and  enlarged.  New  York  and 
London:  McGraw-Hill  Book  Co.  Leather;  4x7  in.;  pp. 
xxvi  -)-   673;  numerous  illustrations.     $3. 

During  the  seven  years  since  the  publication  of  the  first 
edition  this  book  has  become  very  generally  accepted  as 
the  standard  handbook  for  machinists,  machine-shop 
foremen  and  superintendents.  The  second  edition  shows 
an  increase  of  more  than  25  per  cent.  (160  pages). 
Nearly  one-third  of  this  increase  is  comprised  in  addi- 
tions to  the  sections  on  milling  and  milling  cutters,  and 
on  horsepower,  belts  and  shafting.  Of  the  twenty  pages 
added  to  the  latter  section,  the  greater  part  presents  in 
tabular  form  unusually  complete  data  on  the  power  re- 
rpiirements  of  various  machine  tools  under  different  con- 
tiitions.  In  the  section  on  milling,  ten  pages  of  the  new 
material  cover  the  Cincinnati  Milling  Machine  Co.'s 
experiments,  which  have  led  to  the  development  of  a  new 
form  of  tooth  for  milling  cutters.  It  is  of  interest  to  note 
that  the  results  of  these  tests  have  also  led  the  authors 
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to  reverse  themselves  in  their  i'X|ihuiatU)n  ol'  the  grade  of 
liiiish  obtained  on  niilling-niaeiiine  work.  The  major 
jiart  of  the  new  pages  (eiiietly  tables)  in  this  seetion  is 
devoted  to  plain  and  dillerential  indexing. 

Some  twenty-iive  pages  are  used  to  present  six  entirely 
new  seetions,  as  follows:  (.'old  Saws;  Turning  and  Bor- 
ing; Oilstones  and  Their  Uses;  Broaehes  and  Broaching; 
Steam  Hammers  and  l)ro))  Forgings;  Knots,  lOyebolts, 
iJopes  and  Chains.  In  the  section  on  broaching,  the 
S.  A.  E.  standards  are  given  for  six  and  tcn-sj)lined  holes. 
llany  users  of  the  book  will  wonder  why  the  S.  A.  E. 
standards  for  sipiare  broached  fittings  were  omitted. 
Other  important  additions  are  to  the  sections  on  Spiral 
(iears,  eleven  pages;  Grinding  and  La])ping,  twelve  pages; 
Screw  Machine  Tools,  six  i)agps;  Miscellaneous  Tables, 
seven  or  eight  pages,  including  dimensions  and  capacity 
tables  for  the  leading  types  of  modern  ball  bearings. 

Noticeable  effort  has  been  made  to  improve  the  book  in 
other  ways  besides  the  addition  of  new  material.  Most 
commendable  perhaps  of  these  improvements  is  the  reduc- 
tion to  a  more  reasonable  size  of  some  of  the  simpler  line 
cuts.  The  authors  have  succeeded  in  adding  not  a  little 
to  the  convenience  and  value  of  the  book.  There  is  one 
careless  error,  in  the  use  of  an  arithmetical  sign,  on 
p.  403,  that  has  been  carried  over  from  the  first  edition. 
It  is  not  a  mistake  that  will  be  apt  to  cause  much  mis- 
understanding, but  it  sets  a  bad  example  to  one  class  of 
users  of  the  book  and  may  diminish  the  respect  of  another 
class. 

Reviewed  by  Leoxard  ^Ietcalf* 

ENGINEERING  ECONOMICS:  First  Principles — By  John 
Charles  Lounsbury  Fi^h.  M.  Am.  Soc.  C.  E.,  Sometime 
Division  Engineer' Lake  .Shore  &  Michigan  Southern  Ry.; 
Professor  of  Railroad  Engineering  at  Leland  Stanford 
Junior  University;  author  of  "Eartliwork  Haul  and  Over- 
haul." etc.  New  York  and  London:  McGraw-Hill  Book 
Co.,  Inc.     Cloth:  6x9  in.:  pp.  xii   +  217:  illustrated.    $2,  net. 

The  author  states  that  his  "book  is  intended  to  meet 
the  first  needs  of  the  student  and  to  render  effective 
service  in  the  office,"  and  that  it  was  -written  "in  the 
belief  that  to  the  engineer  a  working  knowledge  of  first 
principles  is  as  essential  in  the  economics  as  in  the 
mechanics  of  structures ;  and  that  special  study  and  drill 
in  the  application  of  principles  is  as  advantageous  in  the 
one  case  as  in  the  other."  The  object  of  the  author  is  a 
worthy  one  and  the  book  gives  evidence  of  careful  study 
and  thought. 

The  treatment  appears  to  the  reviewer  didactic  and 
unfortunate.  A  simple  and  more  direct  approach, 
reasoning  from  well-selected  examples  to  principles,  would 
seem  likely  to  be  more  interesting  to  the  student  and  to 
give  point  to  the  individual  character  of  most  economic 
engineering  problems.  Completeness  of  treatment  in 
such  problems  is  rarely  to  he  obtained  in  practice,  and 
the  most  reliable  estimator  is  the  one  who  has  the  keenest 
sense  of  the  important  elements  in  his  problem,  coupled 
with  the  most  direct  and  simplest  methods  of  approach 
to  and  solution  of  it.  "Wliile  it  is  desirable  that  the 
student  should  be  instructed  in  the  general  methods  of 
analysis  and  application  of  formulas,  it  is  of  far  greater 
importance  that  he  should  develop  a  sense  of  perspective, 
be  shown  how  to  grasp  the  really  important  elements  of 
his  problem,  and  then  work  out  in  tb.e  simplest  manner 
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his  analysis  or  formula  indicating  the  influence  of  the 
various  factors. 

One  of  the  greatest  dangers  in  much  of  the  cost 
estimating  or  valuation  being  done  today  lies  in  the 
failuie  to  grasp  and  weigh  the  relative  importance  of  the 
various  factors  in\olved,  including  hazard  and  the  human 
problem,  and  in  the  failure  to  make  proper  allowance 
for  the  different  conditions  surrounding  the  different 
works,  co.st  records  of  which  have  been  obtained,  and  to 
compare  the  .sum  of  the  assembled  individual  cost  sheets 
of  different  branches  of  the  work  with  the  final  actual 
cost  of  the  entire  work.  It  is  the  failure  to  do  this  that 
has  brought  the  estimates  of  so  many  engineers  into 
disrepute,  as  unreliable  in  the  opinion  of  bankers,  owners 
and  builders  of  such  works.  The  author's  failure  to 
emphasize  this  side  of  the  subject  is  unfortunate,  as  is 
the  purely  mathematical  rather  than  constructive  method 
of  treatment  ado])ted  by  him. 

After  a  brief  introduction,  the  elements  of  the  problem 
of  economic  selection  are  treated,  including  simple  and 
compound  interest,  sinking  funds  and  annuities,  first  cost, 
and  salvage  value.  In  discussing  the  latter  the  term 
depreciation  is  given  a  significance  totally  at  variance 
with  accepted  practice — depreciated  value  being  defined 
as  salvage  value.  Elements  of  yearly  cost  of  .service, 
amortization,  interest  and  other  fixed  charges,  operation, 
maintenance  and  outstanding  data  are  then  discussed. 
Next  estimating  is  taken  up.  This  includes  general 
practice,  effect  of  laws  of  error,  and  quantities  of  some 
particular  types. 

The  solution  of  the  problem  of  economic  selection  is 
then  treated  under  four  bases:  Yearly  cost  of  service, 
the  capitalized  cost  of  service,  cost  per  unit  of  service, 
and  capitalized  cost  per  unit  of  service,  per  year.  This 
is  followed  Ijy  methods  of  procedure  for  economic  selec- 
tion, with  examples. 

A  fair  bibliography,  depreciation  and  life  tables,  and 
tables  of  formulas  follow. 

The  book  is  disappointing  from  the  point  of  view  of 
the  practicing  engineer  and  might  advantageously  be 
simplified  from  that  of  the  student,  as  it  tends  to  bring 
into  undue  prominence  formulas  rather  than  methods 
and  the  relative  importance  of  the  elements  of  the 
problem. 


AN  INTRODUCTION  TO  TOWN  PLANNING:  A  Hanflbook 
Dealing  with  tlie  Principles  of  the  Subject  and  a  Con- 
sideration of  the  Problems  Involved.  Powers  of  Local 
Authorities,  etc. — By  Julian  Julian,  Borough  Surveyor, 
Cambridge.  London:  Charles  Grlflin  &  Co.,  Ltd.  Phila- 
delphia: J.  B.  Lippincott  Co.  Cloth:  5x8  in.;  pp.  vi  -|-  149: 
illustrated.     $1.75,  net. 

In  contrast  with  most  of  the  other  books  on  town  or 
city  planning,  this  volume  is  small,  handy,  and  contains 
but  few  illustrations — all  line  cuts. 

After  a  brief  but  interesting  review  of  the  history  of 
town  planning  the  author  takes  up  the  powers  of  local 
authorities  under  the  earlier  by-laws  and  the  1909  Town 
Planning  Act.  He  then  considers  some  of  the  practical 
details  of  the  preparation  of  town  plans  and  passes  on  to 
"A  Town  Planning  Tour,"  which  consists  of  brief  notes 
on  salient  features  of  the  plans  of  a  number  of  British 
and  Continental  cities.  Appendixes  deal  with  garden 
cities  and  suburbs,  examples  under  the  Town  Planning 
Act  of  1909,  and  extracts  from  Congressional  resolutions, 
from  the  procedure  schedule  of  the  Town  Planning  Act 
and  from  a  few  books  and  papers  on  town  planning. 
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As  may  be  inferred,  most  of  the  space  is  devoted  to 
British  practice,  wliich  is  exactly  what  many  people  this 
side  the  Atlantic  would  like  to  know  about.  The  other 
matter  in  the  book,  however,  is  perhaps  of  more  interest 
to  Americans  o;onerally.    The  book  is  readable. 


THE  ECONOMICS  OP  CONTRACTING;  A  Treatise  for  Con- 
tractors, Engineers,  Manufacturers,  Superintendents  and 
Foremen  Engaged  in  Engineering  Contracting  Worl<-, 
Vol.  II. — By  Daniel  J.  Hauer,  Construction  Economist; 
Editor  of  "Tlie  Contractor."  Chicago  (Rand  McNally 
Building):  E.  H.  Baumgartner.  Cloth;  6x9  in;;  pp.  334; 
27   illustrations.     $2.50. 

The  earlier  volume  of  this  two-volume  work  (reviewed 
in  Engineering  News,  Feb.  15,  1913,  p.  325)  laid  down 
the  principle  that  contracting  had  now  become  a  profes- 
sion and  as  such  could  be  successfully  discussed  in  a  text- 
l)ook.  As  was  pointed  out  in  the  review  of  that  first 
volume,  however,  contracting  is  primarily  a  business  and 
one  of  the  most  complicated  businesses  in  the  world.  Its 
principles,  therefore,  may  be  broadly  outlined  in  any  text- 
book, but  the  essentials  of  its  practice  are  hardly  reducible 
to  words.  In  so  far  as  it  is  possible  to  make  such  reduc- 
tion, Mr.  Hauer  has  succeeded  admirably,  but  the  fact  re- 
mains that  his  two  volumes  are  for  the  most  part  inter- 
esting and  instructive  reading  for  the  present  or  prospec- 
tive contractor  rather  than  a  vade  mecum  or  handbook 
without  which  his  business  would  suffer. 

The  second  volume  seems  to  have  been  conceived  after 
the  first  was  written,  for  there  are  many  duplications  of 
tliought  and  hardly  any  strict  differentiation  of  subject 
matter  in  the  two  volumes.  This  does  not  prevent  the 
second  part  from  having  much  that  is  new  and  interesting, 
because  the  subject  is  so  broad  that  complete  treatment 
could  not  be  expected  in  one  volume.  The  chapter  head- 
ings of  Volume  II  are  as  follows:  Estimating  and  Bid- 
ding upon  Contracts;  Making  Contracts  and  Obtaining 
Bonds;  Financial  End  of  Contracting;  Preventing  Law 
Suits;  Planning  Construction  Jobs;  Handling  and  Train- 
ing Men;  Office  Filing  Systems;  Organization  of  a  Con- 
struction Company;  Lines  of  Contracting  and  Specializa- 
tion and  the  Standing  of  Contractors.  Generalizing  broad- 
ly, it  might  be  said  that  the  chapters  on  office  systems 
and  financial  organization  will  prove  the  most  valuable 
part  of  the  book  and  the  sections  devoted  to  the  handling 
of  men  will  be  read  with  the  most  interest.  Those  chap- 
ters which  attempt  to  outline  methods  of  work  could  well 
jiave  been  omitted. 


SURVEYING  AND  BUILDING  CONSTRUCTION  for  Agricul- 
tural Students,  Land  Agents  and  Farmers — By  A.  H. 
Haines.  Head  of  the  Estate  Management  Department  and 
Lecturer  in  Surveying  at  the  South  Eastern  Agricultural 
College,  Wye,  Kent,  England;  Member  of  the  Board  of 
Studies  in  Agriculture  of  London  University,  and  A.  F. 
Hood  Daniel,  Lecturer  in  Building  Construction  at  the 
South  Eastern  Agricultural  College.  New  York  and 
London;  Longmans,  Green  &  Co.  Cloth;  6x9  in.;  pp.  xiii  -i- 
339;  222  illustrations.     $3,  net. 

A  typically  Engli.sh  book.  It  combines  subjects  which 
are  never  associated  in  a  single  textbook  in  this  country, 
and  it  contains  many  terms  wholly  unfamiliar  to  Amer- 
ican engineers.  Judging  by  the  text,  the  work  of  an  Eng- 
lish surveyor  includes  farm  building  construction  and  a 
variety  of  things  under  farm  management  and  the  hand- 
ling of  estates  which  have  never  been  grouped  into  a  dis- 
tinct profession  on  this  side  of  the  water. 


The  text  is  both  elementary  and  practical.  The  first 
chapter  on  mensuration  includes  much  elementary  matter, 
tables,  etc.,  usually  to  be  had  in  our  engineering  pocket- 
books.  Eules  are  given  for  ascertaining  the  contents  of 
ash  heaps,  the  weight  of  cattle,  the  contents  of  dung  heaps, 
of  haystacks,  cornstacks,  etc. — information  of  a  character 
which  is  rarely  if  ever  found  in  American  books. 

It  would  seem  that  Gunter's  chain  (invented  by  Ed- 
mund Gunter  in  1620)  is  still  universally  used  for  rural 
surveys.  The  steel  tape,  now  so  exclusively  used  for  all 
.survey  work  in  this  country,  is  in  England  used  for  land 
surveys  "when  very  accurate  measurements  are  required." 
Acres  there  are  still  divided  into  roods  and  perches. 

Surveying  equipment  consists  of  ranging  rods,  poles, 
pickets,  pegs  or  false  pickets,  offset  poles,  etc.  Even  the 
standard  field  notebook  is  different  from  ours,  being  8  in. 
long  by  4I/2  in.  wide  and  opening  on  the  end  instead  of 
on  the  side.  The  notes  are  not  kept  in  the  same  manner 
either;  the  traverse  is  generally  represented  by  a  double 
line  with  station  distances  written  between.  Instrument 
station  distances  are  inclosed  in  rings. 

Surveying  instruments,  to  judge  from  the  illustrations, 
are  of  the  type  which  was  used  in  this  country  about  1850 ; 
at  lea.st  some  .similar  illustrations  of  levels  and  theodolites 
may  be  found  in  a  Pike's  catalog  of  surveying  instruments 
published  in  New  York  in  the  fifties.  These  include  a 
theodolite  with  high  standards,  with  the  vertical  arc  be- 
tween the  standards,  such  as  few  engineers  in  this  country 
are  old  enough  to  remember  having  seen  in  use. 

Under  building  construction  is  the  usual  collection  of 
material  on  brick  laying  and  masonry,  carpentry  and  join- 
ery, to  be  found  in  many  of  our  American  handbooks. 
There  are  a  short  chapter  on  hygiene  (of  the  farm)  and 
several  pages  of  regulations  of  the  local  government  board 
on  dairy  sanitation,  farm  water-supplies,  drainage,  etc. 
There  is  probably  much  of  interest  to  American  agricul- 
tural students  in  these  parts  of  the  book,  although,  as  we 
have  endeavored  to  show,  there  is  little  in  the  chapters  on 
surveying  that  is  common  to  American  practice. 


FIELD  BOOK  OP  AMERl-,:  -^'  TREES  AND  SHRUBS:  A 
Concise  Description  of  l..<,  Character  and  Color  of  Species 
Common  Throughout  the  United  States.  Together  with 
Maps  Showing  Their  General  Distribution — By  F.  Schuy- 
ler Mathews,  author  of  "Field  Book  of  American  Wild 
Flowers,"  "Field  Book  of  Wild  Birds  and  Their  Music." 
"Familiar  Life  of  Field  and  Forest,"  Familiar  Features 
of  the  Roadside."  New  York  and  London:  G.  P.  Putnam's 
Sons.  Cloth;  4x7  in.;  pp.  xvii  -f-  465;  profusely  illustrated. 
$2,  net. 

Those  who  wish  a  small  book  to  aid  in  the  identification 
of  the  trees  and  shrubs  of  North  America  and  to  give 
some  general  information  regarding  their  physical  charac- 
teristics, industrial  uses  and  geographical  range  will  find 
this  volume  both  useful  and  handy.  The  author  states 
that  he  has  given  particular  attention  to  the  esthetic  side 
of  his  subject,  including  color,  form  and  proportion,  and 
to  scientific  accuracy,  particularly  in  his  descriptive  no- 
menclature. 

The  plan  of  the  book  is  to  give  a  general  description  of 
the  tree  or  shrub  under  consideration,  particulars  of  its 
bark,  branching  system,  foliage,  flowers  and  fruit,  and 
then  to  state  its  geographical  range  and  the  character  and 
value  of  its  wood  for  timber  purposes  (if  a  tree).  Pen 
sketches  of  two-thirds  natural  size  show  the  leaves,  flower 
and  fruit  of  many  of  the  trees  and  shrubs  described  in  the 
text,  and  water-color  and  crayon  sketches  give  general  im- 
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pressioiis  of  tlic  looks  of  typical  s]x'fiiiien  trw's.  l)t'tail 
\  lews  of  the  bark  of  18  trees  serve  as  a  key  for  the  ideiiti- 
li<atioii  of  trees  by  their  bark.  By  similar  ingenuity  the; 
distribution  of  trees  and  shrubs  throughout  the  United 
States  is  shown  by  a  series  of  TO  maps.  Beneath  each  maj) 
are  page  references  to  the  description  of  the  several  trees, 
the  location  of  which  is  shown  by  it.  A  few  other  niajis 
and  diagrams  add  to  the  value  and  interest  of  the  book. 
.Vn  index  by  common  and  botanical  names  completes 
the  volume. 


lEEecftrfcsiS  lEira^iiraeers''  Mairadllboolte. 

A.MICRlrAX  HANDHOOK  I'MU  EI-KCTKICAL  10.\(  I INEKRS- . 
.■\  Reference  Book  for  I'r.-vi-tioinK  lOiiK'neor.s  aiici  Student. i 
of  Engineering — Compiled  by  a  St.Tff  of  Specialists,  Harolc! 
Pender,  Editor-in-Chief;  I'rofe.«.sor  of  Electrical  Engineer- 
ing, University  of  I'ennsylvania;  formerly  Director  of 
Electrical  Engineering  Ki'.scarch  Laboratory,  M.assachu- 
setts  Institute  of  TeohnolOKv.  New  York:  John  Wiley  & 
Sons,  Inc.  London;  ClKipman  &  Hall.  Fle.xible  leather; 
4x7  in.;  pp.  xviii   -f   202;i;  illustrated.     $5,  net. 

With  at  least  two  good  handbooks  for  electrical  engi- 
neers available,  this  one  may  be  expected  to  show,  and 
it  does  show,  every  evidence  of  careful  and  deliberate 
editing. 

To  many  engineers,  especially  those  dealing  with  the 
more  practical  application  of  electricity  and  electrical 
machinery,  this  volume  will  make  a  stronger  appeal  than 
some  earlier  ones  because  of  the  wide  separation  of  theo- 
retical discussion  and  practical  description  and  the  ar- 
rangement of  relatively  short  notes  in  alphabetical  order. 
To  other  engineers,  particularly  designers,  the  absence  of 
logical  grouping  for  sequence  may  prove  disconcerting. 

With  the  present  arrangement  a  very  good  index  is  es- 
sential, since  few  persons  would  nicvke  the  same  alphabeti- 
cal distribution  of  topics.  A  high  degree  of  excellence 
has  been  secured  in  the  index,  though  there  still  remain  a 
few  tortuous  paths  before  some  seekers  will  locate  the  in- 
formation which  they  desire.  For  instance,  one  trail  leads 
to  "sliunt  wound — see  name  of  apparatus,"  "dynamos — see 
generators  and  motors,"  and  "generators,  direct-current 
.  .  .  .  field  winding,  .671  .  .  .  .,"  etc.,  before  the 
reader  rounds  up  the  several  items  which  may  cover 
"shunt-wound  dynamos."  This  may  possibly  be  excused 
by  the  claim  that  no  self-respecting  electrical  engineer 
would  ever  refer  to  "dynamos." 

The  scope  of  the  handbook  is  very  broad  indeed,  giving 
as  it  does — in  addition  to  the  principles  and  phenomena 
of  electricit}'  and  magnetism,  to  all  sorts  of  electrical  in- 
struments, apparatus,  service  equipment,  practices  and 
methods,  and  to  closely  related  non-electrical  matters — 
approximately  350  pages,  or  18  per  cent,  of  the  whole  text, 
on  non-electrical  matters  of  not  very  close  relation.  Such 
topics  include  the  economic  ideas  of  depreciation,  interest 
and  annuities;  notes  on  general  materials  like  timber, 
brick  and  concrete  masonry,  irons  and  steels,  fuels,  gases, 
acids  and  explosives,  and  al.so  notes  on  mechanics  and 
common  machinery,  simple  structures,  steam  engineering 
and  thermodynamics,  hydraulics,  dam  construction,  and 
waterwheels. 

The  book  is  so  comprehensive  in  its  purely  electrical 
features  that  a  detailed  summary  and  criticism  of  its 
contents  cannot  here  be  attempted.  It  must  suffice  to 
state  that  a  careful  examination,  coupled  with  a  few  weeks 
of  desk  reference,  gives  every  indication  of  a  comprehen- 
sive but  concise  treatment  reasonably  responding  to  a  va- 
rietv  of  demands  for  information.     The  ceneral  inclusion 


of  cost  data  and  a  bibliography  for  each  topic  is  sure  to 
merit  approval,  even  though  the  cost  figures  can  give  only 
a  general  idea  of  expense  and  the  bibliographies  reflect 
some  personal  preferences  and  lap.ses. 

Study  of  a  few  sections  will  show  the  typical  treatment 
of  electrical  subjects  to  be  found  throughout  the  book. 

For  instance,  the  chapter  on  "Primary  Batteries"  briefly 
but  effectively  passes  over  fields  of  .service,  theory  of  action 
and  features  of  typical  cells  in  five  pages,  while  four 
pages  are  devoted  to  dry  cells,  their  life,  service,  capacity, 
testing  and  cost  (dry  batteries  have  bcconio  of  surjirisingly 
great  commercial  importance). 

"Storage  Batteries"  illustrates  a  more  extended  treat- 
ment of  a  subject.  The  theory  and  design  of  the  alkaline 
(Edison)  type  are  given  in  21/^  pages;  performance  fea- 
tures require  about  four  pages ;  testing,  one  page ;  dimen- 
sions, weight,  cost,  etc.,  11/^  pages.  The  lead  type  of 
storage  battery  is  similarly  discussed  in  17  pages.  Appli- 
cations of  storage  batteries  in  general  are  given  in  Ki 
pages. 

The  distribution  of  the  component  parts  of  a  broad  sub- 
ject is  well  shown  l)y  "Electric  Lighting  "  This  is  taken 
up  under  the  .separate  topics  of  electric  arc,  are  lamps,  in- 
candescent lamps,  distribution  and  transmission  systems', 
laws  of  vision,  laws  of  illumination,  photometry,  photo- 
metric quantities,  street  illumination  and  interior  illu- 
mination. Under  "Arcs"  are  brief  notes  on  current 
through  metallic-vapor  streams,  temperatures,  luminosity, 
voltage-current  relations,  musical  arcs,  high-frequency  os- 
cillations caused  by  arcs,  etc.  Under  "Arc  Lamps"  are 
such  subtopics  as  voltage  drop.?,  increasing  luminosity, 
commercial  open  and  inclosed  arcs  (with  tabulated  per- 
formance data),  flaming  and  magnetite  arcs,  regulating 
mechanisms,  mercury-vapor  lamps,  and  first  and  annual 
costs.  Under  "Incandescent  Lamp.s"  are  short  descrip- 
tions of  incandescence  phenomena,  commercial  carbon- 
and  metal-filament  types,  typical  performance  data  (which 
are  already  somewhat  incomplete  due  to  six  months'  ad- 
vance in  the  development  of  certain  tungsten  lamps), 
cost  of  light,  reflectors,  etc.  Under  "Distribution  and 
Transmission  Systems"  are  found  fairly  complete  notes  on 
constant-current  and  constant-potential  lines,  direct  and 
alternating  .sj'stems,  typical  city  circuits,  efficiency,  regu- 
lation, load  balance,  etc.  "Laws  of  Illumination"  covers 
the  fundamental  "inverse-square"  and  "cosine"  laws  for 
the  propagation  of  light  and  illumination  calculations. 
"Interior  Illumination"  describes  direct,  indirect  and 
semi-indirect  disposition  of  illuminants,  quantity  of  light 
required  for  various  arrangements,  best  location  of  lamps 
and  maintenance.  "Street  Illumination"  gives  the  re- 
quirements of  various  streets,  types  of  lamps  available, 
desirable  spacings  and  suspension  heights,  and  costs. 
Under  "Photometry"  is  presented  a  review  of  laboratory 
practice  in  measuring  candlepower  and  flux-distribution 
characteristics  of  illuminants.  "Photometric  Quantities'' 
defines  the  terms  involved..  "Laws  of  Vision"  includes  a 
summary  of  the  rod-cone  theory,  and  of  intensity,  exten- 
sity,  color  and  duration  sensations.  It  summarizes  data 
on  amount  of  light  flux  needed  for  best  vision. 

ZEITSCHRIFTENSCHAU  AUS  DEM  GEBIETE  DES  WAS- 
SERBAUES,  Heft  I:  Im  Auttrage  des  Ministerium  der 
bffentlichen  Arbeiten — Herausgegeben  von  Wilhelm  Ernst 
&  Sohn.  Berlin,  Germany.     Paper;   11x14  in.     Yearly  price, 

12  Marks. 

An  index,  with  abstracts,  covering  periodical  litera- 
ture in  the  field  of  hydraulic  construction  is  something 
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new  in  the  publishing  world.  This  is  its  first  issue. 
Heft  I.  We  are  not  informed  how  often  it  is  to  a])- 
pear,  but  the  price  of  annual  subscription  is  stated. 
The  scheme  of  grouping  is  to  place  all  the  matter  under 
about  110  heads.  In  each  issue  all  the  abstracts  under 
"Sewerage,"  for  example,  are  placed  together,  and  oc- 
cupy one  or  more  quarter-page  units,  each  headed  by 
the  words  "Entvvasserung  von  Stadten  (siehe  auch  Ab- 
wasser. )  " 

The  arrangement  is  designed  for  clipping  and  filing. 
Each  page  is  ruled  into  quarters  4j\x6i/^  in.,  treated 
as  units  which  may  be  clipped  out  and  filed  in  a  card  file 
of  corresponding  size.  The  paper  is  heavy,  for  this  pur- 
pose, and  the  printing  is  on  only  one  side. 


BUILDING  THE  NEW  RAPID-TRANSIT  SYSTEM  OF  NEW 
YORK  CITY — By  Fred  Lavis.  From  Personal  Studies  for 
"Enjrineering-  News,"  with  Use  of  Official  Data  and  Photo- 
graphs of  the  Public  Service  Commission,  (Containing 
also  Design  of  the  New  Elevated-Railway  Lines  by  Mau- 
rice E.  Griest,  Assistant  Designing  Engineer  Public  Ser- 
vice Commission  for  the  First  District.)  (Reprinted  from 
"Engineering  News."]  New  York  and  Londcn;  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  9x12  in.;  pp.  73;  9S  illustrations. 
$1.50. 

In  presenting  this  collection  of  carefully  prepared  mat- 
ter the  publishers  perform  a  creditable  service  in  making 
generally  available  a  comprehensive  study  of  subway- 
building  methods.  Fred  Lavis'  observations  of  the  way 
different  contractors  on  the  New  York  subways  are  hand- 
ling their  work  are  no  doubt  the  better  for  being  based 
on  years  of  experience  in  construction.  This  is  fortunate 
in  view  of  the  fact  that  no  summary  of  the  construction 
methods  has  been  published  by  the  Public  Service  Com- 
mission or  by  other  competent  source.  Probably  it  will 
lie  some  years  before  any  such  summary  will  be  issued, 
if  at  all.  Until  then  Lavis'  account  is  the  only  thorough 
collection  of  data  available. 

Special  mention  is  due  M.  E.  Griest's  complete  state- 
ment of  how  the  New  York  elevated-raihvay  lines  were 
designed.  First-class  structural-steel  practice  is  repre- 
sented in  these  lines,  and  careful  analysis  and  reasoning 
were  employed  in  fixing  the  details.  Mr.  Griest's  mono- 
graph is  a  classic  of  the  subject. 
W. 

BUILDING  CODE  RECOMMENDED  BY  THE  NATION.\L 
BOARD  OF  FIRE  UNDEDWRITERS,  NEW  YORK;  An 
Ordinance  Providing  for  Fire  Limits,  and  Regulations 
Governing  the  Construction.  Alteration,  Equipment,  Re- 
pair, or  Removal  of  Buildings  or  Structures.  Fourth  Edi- 
tion, Revised.  New  York  (76  William  St.):  National  Board 
of  Fire  Underwriters.    Linen;  5xS  in.;  pp.  326;  illustrations. 

Nominally  this  is  a  revision  (4th  edition)  of  the 
"model"  building  code  finst  prepared  by  the  National 
Board  of  Fire  Underwriters,  in  1905.  In  reality  it  is  a 
completely  new  building  code  and  may  be  described  as  one 
of  the  most  progressive  documents  in  this  field  which  has 
come  out  in  recent  times.  The  structural  and  fire-pro- 
tection elements  of  the  code  have  been  revised  throughout. 
The  question  of  incombvistible  roofings  is  treated  quite 
carefully,  and  a  test  for  degree  of  inflammability  is  given. 
Just  as  radical  are  the  requirements  for  certificates 
of  occupancy  for  buildings ;  for  certain  occupancies 
sprinklers  are  required.  Drastic  new  provisions  are 
made  for  fire  escapes ;  ordinary  iron  balconies  connected 
by  ladders  or  steps  are  not  regarded  as  fire  escapes  excejit 
under  special  circumstances.  In  general,  horizontal  exits, 
sniokeproof  towers  and  outside  stairways  are  called  for. 
Exits  are  proportioned  according  to  the  number  of  occu- 
pants instead  of  floor  areas.  The  new  Forest  Service 
grading  rules  fur  timber  arc  included,  and   load  tables 


for  tiniDer  beams  are  given,  based  on  considerably  higher 
iiber  stresses  than  heretofoie  used,  namely,  1600  and  1200 
lb.  per  sq.in.  for  yellow  paie  of  grades  1  and  2,  1500  lb. 
for  Douglas  fir,  1000  lb.  for  spruce  or  Norway  pine,  1300 
lb.  for  western  hemlock,  and  1400  lb.  for  oak. 

The  inclusion  of  full  specifications  for  the  use  of 
hollow  blocks  in  walls,  without  discrimination,  may  also 
be  considered  a  progressive  requirement. 

Every  one  concerned  with  the  administration,  prepara- 
tion or  improvement  of  building  codes  needs  the  book, 
and  all  who  contemplate  building  a  house  should  study 
its  provisions. 

A  useful  classified  rel'erence  list  of  books  and  artick's  on 
city  planning  has  just  been  published  by  the  Pulilic 
Library,  Eiverside,  Calif. 

A  pamphlet  of  rules  and  instructions  for  the  guidance 
of  apjDlicants  for  the  approval  of  plans  for  the  repair, 
alteration  and  construction  of  dams  has  been  prepared  by 
the  engineering  department  of  the  Water  Supply  Com- 
mission of  Pennsylvania  (Harrisburg).  Specimen  plans 
are  shown. 

A  bulletin  on  "The  Regulation  of  the  Jitney  Bus,"  by 
Andrew  Linn  Bostwick,  Librarian,  Municipal  Reference 
Branch,  has  been  issued  by  the  St.  Louis  Public  Library. 
It  contains  a  useful  digest  of  the  municipal  ordinances 
which  have  been  enacted  in  some  twenty-five  cities  of  the 
United  States  where  jitney  busses  have  been  extensively 
used, 

A  complete  account  of  the  construction  of  the  new  me- 
chanical filtration  plant  at  St.  Louis,  Mo.,  the  largest  of 
its  type  in  the  world,  is  contained  in  the  Annual  Report 
of  the  Water  Commissioner  of  St.  Louis  for  1914-15,  just 
received.  The  report  contains  much  matter  descriptive 
of  the  St:  Louis  water-works  not  generally  found  in  a 
publication  of  this  kind.  There  is  also  a  bibliography  of 
all  publications,  articles,  etc.,  on  the  water-works  from 
18G5  to  1914.  A  supplemental  report  on  water-supply  by 
Edward  E.  Wall,  Water  Commissioner,  covers  in  detail  the 
improvements  aiithorized  in  1913  and  now  practically 
completed,  including  the  filter  plant,  which  was  described 
by  i\Ir.  Wall  in  Engineering  News  of  Oct.  23,  1913.  Other 
features  of  the  new  construction  have  also  been  described 
in  the  issues  of  Dec.  25,  1913,  May  14,  1914,  and  Jan.  28, 
1915. 


There  ate  now  available  for  distriijution  the  standard 
specifications  adopted  by  the  American  Society  of  Munici- 
pal Impro\ements  at  Boston  in  1914  for  Sheet  Asphalt 
Paving,  Brick  Paving,  Creosoted  Wood-Block  Paving, 
Stone-Block  Paving,  Cement  Concrete  Paving,  Broken 
Stone  and  Gravel  Roads  and  Sewer  Construction.  The 
specifications  for  Bituminous  Paving  are  not  yet  issued, 
but  are  kept  waiting  for  a  report  of  the  committee  on  bi- 
tuminous paving.  George  W.  Tillson,  Consultmg  Engi- 
neer of  the  Borough  of  Brooklyn,  New  York  City,  is 
Chairman  of  General  Committee  on  Standard  Specifica- 
tions. The  specifications  are  copyrighted  but  any  munici- 
pality will  be  given  the  right  to  use  them  or  any  part  of 
them  upon  application  to  the  secretary  of  the  society.    The 
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separate  specilications  in  panijililct  toiiu  are  25c.  each  and 
the  complete  set  of  eight  may  lie  luul  in  a  hound  volume 
for  $2.  They  may  he  ohtaincd  of  ChaVlcs  C.  Brown,  Sec- 
rotary  of  tlic  Anu'rican  Society  of  Municijial  Tinpmvo- 
ments,  703  Wulsiii  HuildiiiL;',  1  iidiaiiMiiolis,  Ind. 


MEW    FUBILICATHOMS 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in   these  columns  Is  given  In  each  entry.     If 
the  bool\   or  pamplilet  is  for  sale  and  the  price  is  known   by 
the  editor,  the   price  is  stated  in   each  entry.     Where  no  price 
is  civen   it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.     Many,  but  not  all.  of  the 
pamphitts.   however,  can   be  secured  without   cost,  at   least   by 
inclosinK  postage.    Persons  who  are  in  doubt  as  to  the  means 
to    be    pursued    to   obtain    copies    of   the    publications    listed    in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher,  or  in    case   of  books   or   papers   privately   printed,   then 
to  the  author  or  other  person   iiuli'   ited   in   the  notice.] 
GARDNER   ATR-T.IFT   n-Ml'INf!      "   -densed    SuKgcstlons    for 
the  Installation  of  an  .Mr-Lift  ■•■'.•  <i?m  of  Water  Pumping 
— Some   Tables   of   Etlicicncy,   aiao   fc ->me    Descriptive   i)ata 
of  Various   Standard   Tyjies  of  Gard  ler  Air   Compressors. 
Quincy,   111.:   The   Gardner   Governor   Co.     Paper;   6x9   in.; 
pp.   16. 
A    catalog    which,    besides    describing    the    compressors    of 
this    manufacturing    company,    gives    a    very    interesting    and 
complete  discussion  of  air-lift  pumping.     It  describes  several 
ways  of  piping  the  well  for  air  lift  and  reviews  the  advantages 
of   the   system.     One   table   gives   pressure   and   amount   of  air 
required  to  raise  water,  and  anotlier  one,  the  horsepower  re- 
quired to  compress  air. 

THE     COLOR.\DO     ST.^TUTE     INCH     AND     SOME     MINER'S 
INCH   MEASURING    DEVICES— By    V.    M.    Cone.     Bulletin 
No.  207,  based  on  the  work  done  in  the  hydraulic  labora- 
tory at  Port  Collins,  Colorado,  under  a  cooperative  agree- 
ment  between    tlie   Colorado    E.Kperiment    Station    and    the 
OfJlce   of  the   Experiment   Stations.    United    States   Depart- 
ment   of   Agriculture,      l-'ort    Collins,    Colo.:    Colorado    Ex- 
periment Station.     Paper;  6x9  in.;  pp.   IG;  illustrated. 
FORESTRY  IN  REL.ATION  TO  CITY  BUILDING:  An  Address 
by    T.    P.    Lukcns.      Throop    College    Bulletin,    July,    1915. 
Pasadena,    Calif.:    Throop   College   of   Technology.     Paper; 
6x8  in.:  pp.  34;  illustrated. 
The    author    urges    reforestation    and    also    Are    control    in 
forested  areas.     He  states  that  the  yield  of  the  collecting  area 
of    the    Pasadena    water-supply    has    doubled    since    1S99    and 
attributes    it    to    the    absence    of    fires    in    that    area — the    last 
large  Are  havin.sr  occurred  in  l.S9r>,  when  at  least  12  of  the  20 
sq.mi.    of   drainage   area  was  burned   over. 

GUIDEBOOK  OP  THE  WESTERN  UNITED  STATES— Wash- 
ington, D.  C:  Superintendent  of  Documents.  Paper;  6x9 
in.;  illustrated. 

Part  A — The   Northern   Pacific  Route,  with  a  Side  Trip  to 
Yellowstone   Park — By  Marius  R.   Campbell   and  Others. 
Bulletin   611. 
Part  B — The  Overland  Route,  with  a  Side  Trip  to  Yellow- 
stone Park — Bv  Willis  T.  Lee,  Ralph  W.  Stone,   Hoyt  S. 
Gale  and  Others.    Bulletin  612. 
Two  other  of  these  interesting  and  useful  guidebooks  will 
be  publislied.  covering  the  Santa  F^  route  and  the  Sh.ast.a  route 
and  Coast  Line.    Owing  to  the  possible  large  demand  and  the 
limited  number  of  copies  r.\'ailable,   those  wishing  the   guide- 
books   must    obtain    them    from    the    Superintendent    of    Public 
Documents,  price  $1  eacli. 

WATER  PI^RIPICATION  PLANTS  AND  THEIR  OPER.\TION 
— By  Milton  P.  Stein,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer.  Cleveland  Filtration  Plant.  New  York:  John 
Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth; 
6x9  in.;  np.  viii  +  258;  95  illustrations,  11  charts.  $2.50, 
net. 
HISTORY  OP  THE  PANAM.A  CANAL:  Its  Construction  and 
Builders — By  Ira  E.  Bennett.  Associate  Editors:  John  Havs 
Hammond,  Patrick  J.  Lennox,  B.  A.,  Lift.  D.,  William  Jo- 
sep.^  Showalter,  Cap*.  Philip  Andrews,  U.  S.  N.,  Rupert 
Blue,  M.  D.,  D.  P.  H.,  J.  Hampton  Moore.  Builders'  Edition. 
Washington,  D.  C. :  Historical  Publishing  Co.  Cloth;  7x11 
in.;  pp.  583;  illustrated.  $5. 
INTERNATION.\L  ASSOCIATION  FOR  THE  PREVENTION 
OF  SMOKE:  Proceedings  of  Annual  Convention  Held  at 
Grand  Rapids,  Mich.,  Sept.  9-11,  1914.  Chicago  (60S  City 
Hall):  S.  H.  Viall,  Secretary.  Paper;  6x9  in.;  pp.  79. 
THE  MANNHEIM  (COMPLETE  MANUAL)  .\ND  THE  DT^- 
PLEX  SLIDE  RULES — Bv  William  Cox.  Hoboken.  N.  J.: 
Keuffel  &  Esser  Co.  Paper;  6x9  in.;  pp.  60;  illustrated.  50c. 
MODERN  PLUMBING  ILLUSTR.iTED:  A  Comprehensive  and 
Thoroughly  Practical  Work  on  the  Modern  and  Most  Ap- 
proved Methods  of  Plumbing  Construction;  the  Standard 
"*Vork  for  Plumbers,  A'chitects.  Builders,  Property  Owners, 
.-toards  of  Health  and  Plumbing  Examiners,  .and  for  Trade 
Classes  in  Plumbing — By  R.  M.  Starbuck,  Author  of 
"Questions  and  Answers  on  the  Practice  and  Theory  of 
Sanitary  Plumbing"  (2  Vols.),  "Questions  .and  Answers 
on  the  Practice  and  Tl^eory  of  Steam  and  Hot  Water 
Heating,"  "Mechanical  Drawing  for  Plumbers,"  etc.  Third 
Edition  Revised  and  Enlarged.  New  York:  Norman  W. 
Henley  Publishing  Co.  Cloth;  Sxll  in.;  pp.  407-  fully 
illustrated  by  58  detailed  plates  made  expressly  by  the 
author  for  this  ^s'ork.  $4. 
LEVEE  AND  DR.\IN.\GE  LAWS  OP  TEXAS:  Bulletin  No.  4 — 
Austin,  Texas:  State  Reclamation  Department.  Paper; 
6x9  in.;  pp.  89. 
MASONRY  AS  APPLIED  TO  CIVIL  ENGINEERING:  Being  a 
Practical    Treatise    on    the    Design    and    Construction    of 


lOngiueering  Works  In  Stone  and  Heavy  Concrete — Adapt- 
ed for  the  Use  of  Students  and  Those  Engaged  In  the 
Practice  of  the  Profession  by  V.  Noel  Taylor,  author  of 
"A  Manual  of  Civil-EnginecrInK  Practice."  New  York: 
D.  Van  Nostrand  Co.  Cloth;  6x9  In.;  pp.  xl  +  230;  212 
Illustrations. 

.\.  Monr^T,  TII^VLTIT  rODlO  FOR  TEXAS  CITIE.S— By  Robert 
.\I  .hiiri.  .s,,,,,  ,'^,  ,1  ,.|ary  of  the  Bureau  of  Municipal  Ile- 
■  '  ii'h  ;iii,.  K.riiiice.  Munici|>al  Rese.'irch  .Series  No.  S. 
.\u.siin,  T.xa.s;   University  of  Texas.    Paper;  6x9  In,;  pp.  95. 

MOTION  OF  LIQUIDS— By  Lieut. -Col.  R.  De  Villamll.  New 
York:  Spon  &  Chamberlain.  London:  E.  &  F.  N.  Spon,  Ltd. 
Cloth;  6x9  in.;  pp.  xlv  +  210;  86  Illustrations  and  30  tabhs. 
$2..'-.0. 

I'RACTICAL  MECHANICS  AND  ALLIED  SUBJECTS— By  Jo- 
seph W.  L.  Hale,  Associate  Professor  of  Engineering,  the 
Pennsylvania  State  College,  Detailed  as  Supervisor  Ap- 
prentice Schools,  Pennsylvania  Lines  East  of  Pittsburgh 
and  Erie;  Member  of  tlH'  National  Association  of  (Corpora- 
tion Schools;  MiMnbcr  of  the  National  Society  for  the 
Promotion  of  Industrial  Education;  Associate  Member  of 
the  American  Institute  of  Electrical  Engineers;  Author 
of  "Practical  Applied  Mathematics."  New  Yoi  k  an.i 
London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  5x7  In.;  pp. 
225;    201    illustrations   and    text    figures.     $1,   net. 

X.ATIONAL  FIRIO  PROTECTION  ASSOCIATION:  Proceedings 
of  Annual  .Meeting  Held  at  New  York  City,  May  11-13, 
1915.  Boston,  Mass.  (S7  Milk  St.):  Franklin  H.  Wentworth, 
Secretary.  Paper;  6x9  in.;  pp.  497.  For  Members  Only; 
$1  a  copy. 

PRACTICAL  TRACK  WORK— By  Kenneth  L.  Van  Auken. 
C^hlcago,  111.:  Railway  Educational  Press,  14  East  Jackson 
Boulevard.     Cloth;   5x8   in.;   pp.   216;   illustrated.     $1.50. 

THE  PREPARATION  OF  FEFtTILIZER  FROM  MUNICIPAL 
WASTE— By  J.  W.  Turrentlne.  Scientist  in  Soil  Laboratory 
Investigations,  Bureau  of  Soils.  (From  Yearbook  of  De- 
partment of  Agriculture  for  1914.)  Washington,  D.  C. : 
Department    of   Agriculture.      Paper;    6x9    in.;    pp.    309. 

THE  PRINCIPLES  AND  PRACTICE  OF  LINEAR  PERSPEC- 
TIVE, Developed  Along  Original  Lines:  Being  a  Practical 
Handbook  for  Architects,  Civil  and  Mechanical  Engineers, 
Art  Designers,  Engravers,  and  for  Draughtsmen  Engaged 
in  All  the  Industrial  Arts,  Including  a  Self-Explanatory 
Linear  F'erspectlve  Chart  in  Simplified  Form — By  Herman 
T.  C.  Kraus,  C.  E.  Second  Edition,  Revised  and  Enlarged. 
New  York:  Norman  W.  Henley  Publishing  Co.,  132  Nassau 
St.  Cloth;  10x13  in.;  pp.  53;  15  plates  of  practical  exam- 
ples.    $2.50. 

PUBLIC  HEALTH  IN  SPRINGFIELD,  ILLINOIS:  A  Survey  by 
the  Departnuut  of  Surveys  and  Exhibits,  Russell  Sage 
Foundation — By  Franz  Schneider,  Jr.  New  York:  Depart- 
ment of  Surveys  and  Exhibits,  Russell  Sage  Foundation. 
Paper;  6x9  In.;  pp.  159;  illustrated.  25c. 
Among  other  topics  treated  this  report  deals  -with  water- 
supply,    sewerage    and    sewage    disposal,    and    typhoid    fever. 

Among  recommendations   for   the    Improvement    of   the    health 

department  of  the  city  is  the  employment  of  a  full-time  health 

officer. 

THE  SLIDE  RULE:  .A  Practical  Manual — Bv  Charles  N.  Pick- 
worth,  Editor  of  "The  Mechanical  World";  author  of 
"Logarithms  for  Beginners";  "The  Indicator:  Its  Con- 
struction and  Application";  "The  Indicator  Diagram:  Its 
Analysis  and  Calculation."  13th  Edition.  New  York:  D. 
Van  Nostrand  Co.  Manchester,  England:  Emmott  &  Co 
Cloth:  5x8  in.;  pp.  122;  37  illustrations.  $1. 
The    preface    states    that    the    contents    have    been    further 

e.xtended    so    at:   to    include    descriptions   of   various   new    slide 

rules  and  calculators.     A   note  on  the   extraction  of  fifth   root, 

etc.,  has  also  been  added. 

PUBLIC  SERVICE  COMMISSION  FOR  THE  FIRST  DISTRICT 
OF  THE  STATE  OF  NEW  YORK:  Report  for  the  Year 
Ending  Dec.  31,  1913;  Vol.  II,  Statistics  of  Transportation 
Companies.  Report  for  the  Year  Ending  Dec.  31,  1914; 
Vol.  I,  Report  and  -■Appendices  A  to  D,  Inclusive.  Linen; 
6x9  in.;  pp.   SGI   and   813. 

PUBLIC  WORKS  DEPARTMENT,  MADRAS  PRESIDENCY: 
Administration  Report  for  the  Year  1913-14.  Part  II, 
Irrigation.  Madras.  India:  Irrigation  Branch  of  the  De- 
partment. Cardboard;  8x13  in.;  pp.  283;  Illustrated.  4 
shillings,  3  pence. 

STANDARD  HAND  BOOK  FOR  ELECTRICAL  ENGINEERS 
Prepared  by  a  Staff  of  Specialists — Frank  F.  Fowle.  S.  B.. 
Editor-in-Chief,  Consulting  Electrical  Engineer,  M.  Am. 
I.  E.  E.,  Illuminating  Engineering  Society  and  National 
Electric  Light  Association.  Fourth  Edition,  rewritten  and 
greatly  enlarged.  New  York  and  London:  McGraw-Hill 
Book  Co.,  Inc.    Leather;  4x7  In.;  pp.  1984;  illustrated.     $5, 

PURCH.AS1NG:  Its  Economic  Aspects  and  Proper  Methods — Bv 
H.  B.  Twyford,  Otis  Elevator  Co.  New  York:  D.  Van  Nos- 
trand Co.  Cloth;  6x9  in.;  pp.  xvi  -|-  236;  121  illustrations. 
$3,  net. 

THE  THEORY  AND  PRACTICE  OF  ORE  DRESSING— By 
Edward  S.  Wiard,  S.  B.,  Member,  Min.  and  Met.  Soc.  of 
America.  First  Edition.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  426;  254  text  illus- 
trations.    $4,  net. 

LT:.TR.A-VI0LET  R.\YS:  a  List  of  References  to  Material  in 
the  New  York  Public  Library — Compiled  bv  William  B. 
Behrens,  Division  of  Technology.     Paper;   7x10  in.;  pp.   20. 

RESEARCH  WORK,  METROPOLITAN  W.\TER  BOARD, 
Eleventh  Report — By  Dr.  A.  C.  Houston,  Director  of  Water 
Examination.  Metropolitan  Water  Board.  Together  with 
Index  to  Research  Reports,  Nos.  I-X.  inclusive.  London, 
England:  Metropolitan  Water  Board  (Savoy  Court,  Strand, 
W.  C).     Paper;   8x13   in.;   pp.   52    -f    vii.      2Vi    shillings. 

The  larger  part  of  this  report  is  devoted  to  an  account  of 
a  continuation  of  Dr.  Houston's  experiments  on  the  excess 
lime  method  of  water  treatment.  Detailed  chemical  and  bac- 
terial results  are  given.  The  report  also  contains  a  "Note  on 
'Water  Microbes,'  Giving  the  CTholera  Red  Reaction  on  First 
Test." 
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With  tliis  arraiigfine'Ut,  and  the  inixur  moving  along 
>h)Avly  but  continuously,  1020  liu.ft.  of  concrete  base, 
!)i/2  ft.  wide  and  6  in.  deep,  was  laid  in  one  night  on 
\lne  St.  On  Madison  Ave.,'  however,  the  work  was 
slower,  as  it  was  all  done  during  daylight  working  hours, 
the  principal  interference  being  the  operation  of  the  ears. 
About  300  lin.ft.  pe."  day  of  work  was  a  good  average 
for  the  shovel,  and  about  the  same  for  the  concreting. 

The  chief  feature  in  the  handling  of  the  car  traffic 
during  the  work  was  tlie  use  of  a  temporary  third  track, 
made  up  in  30-ft.  sections,  with  steel  ties,  so  that  it 
could  be  laid  or  t^iken  up  rapidly.     This  was  laid  for  a 


if  FeEtvc®  Wns'®!,  W®odl  SiEadl 
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The  report  of  the  Committee  on  Signs,  Fences  and 
Crossings,  presented  at  the  annual  meeting  of  the  Amer- 
ican Eailway  Engineering  Association,  gives  some  inter- 
esting figures  of  cost  for  two  sections  of  test  fence  on  the 
Philadelphia  division  of  the  Baltimore  &  Ohio  R.E.  One 
section  had  metal  posts  and  the  other  had  wood  posts. 
Each  section,  erec'tod  in  May,  1913,  was  4620  ft.  long 
and  had  electrically  welded  wire  fence  of  No.  9  galvanized 
wires.  The  figures  given  in  the  report  are  tabulated 
below : 

steel  Posts      Wood 
Labor,   driving  and   tamping   intermediates     $0.0573  .... 

Setting  end  or  anchor  posts 1.22  .... 

Total    $1.2773  .„■■■■ 

Digging  lioles,  distributing  and   setting...  ....  $0.08^^9 

Erecting  fence  on   posts,  per  rod IS  .l.'i76 

Erecting  fence  on  posts,  per  mile 57.60  50.43 

Stretching  wire,  per  rod .0613  .0072 

Stretching  wire,   per  mile 19.62  21.50 

Posts,    price    ..    liU^'""^   -Jl-q 

Posts,  cost  m  place .iu^i  .zbi\> 


The  Cincinnati  TraL'liun  Co.  has  been  raising  its  grade 
slightly  and  replacing  light  rails  with  heavy  rails  for 
about  two  miles  on  Madison  Ave.,  practically  without 
interruption  to  its  traffic.  The  city  repaved  this  section 
of  the  street  last  year.  The  company  was  not  able  to 
relay  its  tracks  at  that  time,  and  merely  filled  in  its  space, 
and  in  some  instances  roughly  replaced  the  old  asphaltic 
concrete  paving.  The  new  work  this  year  was  thereby 
facilitated,  as  it  was  easy  to  remove  the  filling  and  get 
at  the  rails. 

The  earth  and  stone  around  the  rails  were  dug  out  with 
picks,  so  that  the  spikes  and  splices  could  be  removed  and 
the  rails  taken  up  and  hauled  away.  The  excavation  to 
grade  was  about  19  in.  deep  (below  the  street  surface), 
and  was  made  by  means  of  a  Thew  shovel,  operated  by 
current  taken  from  the  trolley  wire.  The  ties  were  taken 
up  by  hand  as  the  shovel  reached  them.  The  excavated 
material  was  carried  off  in  wagons  and  largely  u.sed  in 
filling  for  property  owners  in  the  vicinity,  the  ground 
being  very  uneven.  Following  the  shovel  work,  a  few  men 
trimmed  the  rough  edges  of  the  excavation.  The  surface 
was  then  rolled  in  readiness  for  the  ties,  which  were 
supported  at  the  required  elevation  by  means  of  blocking. 

The  concrete  was  mixed  by  a  Foote  mixer  mounted  on 
a  truck  and  was  delivered  in  place  by  a  steel  spout.  The 
mix  was  1:2:7,  using  sand  and  gravel.  The  cement  was 
delivered  in  sacks  and  piled  at  intervals  along  the  side- 
walk. Sand  (and  in  some  cases  gravel)  was  hauled  by 
the  company's  work  cars  and  dumped  along  one  side  of 
the  work,  while  most  of  the  gravel  was  hauled  by  wagons 
and  dumped  on  the  opposite  side  in  a  continuous  pile. 
Water  was  taken  from  the  city's  fire-plugs  and  paid  for 
according  to  the  cubic  yards  of  concrete  placed. 


MADISON    AVE.    STREET    RAILWAY    RELAYING, 
CINCINNATI,  OHIO 

Upper  View — General  view,  showing  material  in  place 
and  temporary  car  track.  Lower  View — Track  concrete  mixer 
working 

distance  of  several  blocks,  and  advanced  as  the  work 
progressed.  It  enaliled  the  cars  to  be  operated  virtually 
without  interruption,  and  at  the  same  time  allowed 
one  track  to  be  given  over  completely  to  the  reconstruc- 
tion work. 

At  one  point,  howe\er,  where  it  was  desired  to  improve 
a  bad  curve,  both  tracks  hi;d  to  be  relaid  together  Up 
to  that  point  the  work  had  been  handled  on  the  outside 
track,  while  both  tracks  here  had  to  be  moved  inward 
several  feet.  Taking  advantage  of  a  few  hours  of  free 
time  at  night  and  of  the  short  intervals  between  the 
cars,  the  old  tracks  were  taken  up,  the  new  ones  laid, 
and  the  concreting  went  ahead  under  the  cars.  The 
concrete  was  tamped  with  picks  to  insure  thorough  filling 
under  the  ties. 

The  concrete  is  9  in.  thick  and  comes  within  3  in.  of 
the  top  of  the  ties.  After  this  has  set,  the  paving  con- 
tractor places  6  in.  of  concrete  (of  the  same  mixture), 
which  leaves  just  room  enough  for  the  granite  paving 
blocks.     The  laying  of  these  completes  the  job. 

The  work  was  under  the  direction  of  C.  Henderson, 
Engineer  for  the  company,  with  J.  Hysam  as  Superin- 
tendent. 
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200 
0  00459 


300 
0  0O0S9 
0  00712 
0  (X)735 
(I  00758 
0  007S1 

0  iiosoa 


90 

1,000 
2.000 
3.000 
4,000 
.i.OOO 
6.000 
7,000 
8,000 
9,000 

10,000 
11.000 
12.000 
13.000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 

20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 

30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 

40,000 
41,000 
42,000 
43,000 


40,000 
50,000 
60,000 
70,000 
80,000 
90,000 

100,000 
2.29568 


0  00046 
0.00069 
0  00092 
0,00115 
0.00138 
0  OOlfil 
0  00184 
0  00207 

0  02296 
0  04591 
0  06887 
0  09183 
0.11478 
0  13774 
0  16070 
0.18365 
0  20661 

0  229,57  0  23186  0.23416  0  23646 

0  25252  0  25482  0.25712  0  25941 

0  27778  0.28007 

0  30073  0.30303 

0  32369  0  32599 

0.34665  0  34894 

0.36960  0.37190 


0  Olliil.T 

0  IX)3!10 

0  t»113 

0  00436 


0  C7117  0  07346 

0  09412  0  09042 

0  11708  0.11938 

0.14004  0.14233 

0  16299  0.16529 

0.18595  0.18825 

0  20891  0.21120 


400 

0  00918 

0.00941 

0  00964 

0.00987 

0.01010 

0  01033 

I0S26     O.OIO.W 

l(Kt9     0.01079 

IOS72     0.01102 

0  01125 


"  (H)S95 

0  02984 
0  05280 
0  07570 
0  09871 
0  12167 
0  14463 
0.16758 
0  19054 
0  21350 


0,  27.548 
0  29.S44 
0  32140 
0  34435 
0  36731 
0  39027 
0  41322 
0  43618 


0.2823; 
0.30533 
0  32828 
0  35124 


0.39256 
0  41552 
0  43847 


0.39486 
0.41781 
0  44077 


0.37420  0.37649 

0.39715  0.39945 

0  42011  0.42241 

0  44307  0.44536 


0  45914 

0  48209 

0  50505 

0  52S01 

0  55096  0.55326 

0  57.392  0.57622 

0.59688  0.59917 


7851 


Oecimmc&Is    of  Act<ss 

The  accompanying  table  has  been  foiiml  valuable  for 
r(>adily  and  accurately  determining  the  areas  of  small 
tracts  of  land.  In  making  descriptions  to  be  emb.idied 
in  a  deed  after  the  area  has  been  determined  in  square 
feet,  the  acreage  can  be  obtained  by  reading  directly  from 

the     table     for 

areas  between  0 
and  1000  sq.ft. 
and  by  a  single 
mental  addition 
for     areas     be- 
tween 1000  and 
100,000     sq.ft. 
Thus    for    665 
sq.ft.   follow 
down    the    col- 
u  m  n      headed 
600  to  line  op- 
posite   60    and 
find      0.0151.5. 
In    same    col- 
umn    on     line 
opposite  70  find. 
0.01538.        S  o 
665     sq.ft. 
equals    0.015+ 
acre.        Again, 
suppose      the 
area   is   49,524 
sq.ft.      In    col- 
umn       headed 
500    on    line 
40,000      read 
0.92975.        I  n 
column  headed 
0    on    line    20 
read       0.00046 
and  on  line  30 
read      0.00069. 
Hence       inter- 
polating for  24 
ft.  and  adding 
gives      0.930 
acre  as  the  area 
to    the    nearest 
thousandth     of 
an  acre  for  40,524  sq.ft.     There  is  an  interesting  fact 
in   connection  with  the  making  of   this   table,  namely, 
the   use   of  a   computing  machine,   which   can   be   used 
in  a  like  manner  to  advantage  in  making  any  similar 
table.     By  starting  in  a  column  headed  0  and  reading 
down  to  line  90,  then  beginning  at  the  top  of  column 
headed  100  and  reading  do^^Ti  to  line  90  and  continuing 
reading  in  this  way  across  the  sheet  to  990,  it  is  observed 
that  there  is  a  regular  increase  of  10  sq.ft.  each  time.    The 
value  of  10  sq.ft.  in  acres  is  determined  to  the  eighth  • 
figure  beyond  the  decimal.    This  is  placed  in  the  "Million- 
aire" computing  machine  with  the  regulator  set  on  addi- 
tion and  the  multiplier  lever  set  at  1.    Then  the  crank  is 
turned  with  the  left  hand  and  the  results  after  each  turn 
are  set  down  with  the  right  from  10  sq.ft.  to  1000  sq.ft. 


[The  ■•.Millionaire"  computing  machine'  is  of  Swiss 
manuractiiie  and  is  claimed  to  be  the  only  computing  ma- 
chine that  operates  on  the  multiplication  principle.  Only 
one  Uirn  of  the  crank  is  required  for  each  figure  in  the 
multiplier  or  quotient,  instead  of  one  turn  for  each 
unit  of  each  figure,  as  with  machines  which  operate  on 
the  addition  principle. — Editor.]  A  single  shift  of  the 
(arriage  gives  the  value  for  100  sq.ft.  to  be  added  each 

time      in      the 


T.\BI,E  OF  SQUARE  FEET  REDUCED  TO  DECIMALS  OF  AN  ACRE 


500  600 

0  01 148     0.013'7 
0  0171       0  01400 


700 
0  01607 


0  03214 
0  0.5510 
0  07805 
0.10101 
0  12397 
0.14692 
0.16988 
0.19284 
0.21579 

0.23875 
0.26171 
0.28466 
0.30762 
0.33058 
0.35353 


0.61983 
0.64279 
0  66575 


0.62213 
0.64509 
0.66804 


0  46602  0  46832 

0.48898  0.49128 

0  51194  0  .51423 

0  534S9  0  53719 

0,55785  0.56015 

0  58081  0  58310 

0  60147  0  60376  0.60606 

0  62242  0.62672  0.62902 

0.64738  0.64968  0.65197 

0  67034  0  67263  0  67493 


0.68870  0  69100 

0  71166  0.71396 
0  73462 
0.75757 

0.78053  0.7S2S3 

0.80349  0,80578 


0,82644 
0  84940 
0  87236 
0,89532 

0  91827 
0  94123 
0  96419 


0.69330  0  69559 

0.71625  0.71,855 
0.73691  0.73921  0  74150 
0.75987  0.76217  0,76446 

0,78512 

0.80808 

0.83104 

0.85399 

0  87695 

0.89991 


0.82874 
0.85170 
0.87465 
0.89761 


0.78742 
0.81038 
0  83333 
0.85629 
0.87925 
0.90220 


0.92057 
0.94352 
0.96648 
0.98714  0.98944 

0      1000 


0.91827 
1 . 14784 
1 . 37741 
1  60698 
1 .  836.54 
2.06611 


0.94123 
1.170,80 
1.40036 
1  62993 
1 . 8.5950 
2.08907 


0.92286 
0  94582 
0.96878 
0  99173 

2000 

0  96419 

1  19375 
1 . 42332 

1  65289 
1 . 88246 

2  11203 


0  92516 
0  94812 
0.97107 
0.99403  0.99633 

4000 


0  69789 
0  72084 
0  74380 
0  73676 
0.78971 
0  81267 
0  83563 
0.85858 
0.88154 
0.90450 

0  92745 
0  95041 
0  97337 


3000 
0  98714 
1.21671 
1.44628 
1 . 67585 
1.90541 
2.13498 


1  01010 
1  23967 
1.46924 


0  01194 
0  01217 
0  01240 
0  01263 
0.01286 
0,01309 
0  01331 
0. 013.54 

0  03444 
0  05739 
0  08035 
0  10331 
0  12626 
0. 14922 
0.17218 
0.19513 
0  21809 

0  24105 
0  26400 
0.28690 
0  30992 
0 . 33287 
0.35583 
0  37879 
0  40174 
0.42470 
0.44761', 

0.47061 
0  49357 
0.51653 
0 . 53948 
0 . 56244 
0  58540 
0  60836 
0  63131 
0  65427 
0.67723 

0  70018 
0.72314 
0  74610 
0.76905 
0.79201 
0.81497 
0.83792 
0.86088 
0.88.384 
0  90679 

0  92975 
0.95271 
0.97566 
0.99862 

5000 

1  03306 
1 . 26262 
1  49219 
1 . 72176 
1  95133 
2 . 18090 


0  01423 
0  01446 
0  01469 
0  01492 
0,01515 
OOl.WS 
0  01501 
0  01.584 

0  03673 
0  05969 
0  08264 
0  10.560 
0  128.56 
0  15151 
0  17447 
0  19743 
0  220.39 


0  01630 

0  01653 

0  01670  0  01905 

0  01699  0  01928 


800  900 

0  01837  0  02060 

0,01859  0  02089 

0  01882  0.02112 


0  01722 
0  01745 
0  01768 
0  01791 
0  01814 

0.03903 
0  06198 
0  08494 
0  10790 
0  1.3085 
0.15381 
0  17077 
0  19972 
0.22268 


0  01951 
0  01974 
0  01997 
0  02020 
0  02043 

0  04132 
0  06428 
0  08724 
0  11019 
0  13315 
0  1,5611 
0.17906 
0.20202 


0  02135 
0.021.58 
0.02181 
0.02204 
0  02227 
0  022.50 
0  02273 

0  04362 
0  06657 
0  08953 
0  11249 
0.13545 
0  15840 
0.18136 
0.20432 


0  24334  0  24564 
0.26630  0  26859 
0  28920  0  2915 


0  31221 
0  33517 
0.35813 
0  38I0S 
0  40404 


0  47291 
0  49587 
0.51S82 
0  54178 
0  50474 
0  5S769 
0  61065 
0,63361 


0  70248 
0  72543 
0  74S39 
0  77135 
0  79431 
0.81726 
0.84022 
0 . 86318 
0.88613 
0.90909 

0  93205 
0  95500 

0  97796 

1  00092 

6000 
1  05601 
1 . 28558 
1  51515 
1  74472 

1  97428 

2  20385 


0  31451 
0  33746 
0  36042 
0  38338 
0  40634 


0  47521 
0.49816 
0  52112 
0  54408 


0  22498  0.22727 

0.24793  0  25023 

0.27089  0  27319 

0  29.385  0.29614 


0.31680 
0  33976 
0.36272 
0  38567 
0  40863 
0  43159 
0.45454 

0  47750 
0  50046 
0  52342 


0  61524 
0  63820 
0.66116 
0  68411 


0.31910 
0  34206 
0.36501 
0.38797 
0.41093 
0.43388 
0  45684 

0  47980 
0  50275 
0  52571 


0  59458 
0  61754 
0.64049 
0  66345 
0.68641 


0  70477 
0  72773 
0  75069 
0  77304 


0  93434 
0  9.5730 

0  98206 

1  00321 

7000 
1 . 07897 
1  30854 
1  53811 

1  76767 
1 . 99724 

2  22681 


2.00000  3  00000  4.00000  5.00000  6  00000  7  00000  8  00000  9  00000  10  00000 
4.59136  6.88704  9.18272  11.47840  13.77408  16.06976  18  36544  20  66112  22.95680 
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part  of  the  ta- 
ble commenc- 
ing 1000  and 
the  process  of 
turning  with 
left  hand  and 
setting  down 
results  with  the 
right  contin- 
ues, e.xcepting 
that  we  now  go 
across  the  lines 
instead  of  run- 
ning down  the 
columns.  After 
computing  the 
values  to  43,- 
900  sq.ft.,  an- 
other shift  in 
the  carriage  is 
made  to  give 
the  value  of 
1000  sq.ft.  each 
time,  and  the 
value  of  40,000 
.sq.ft.,  already 
found,  set  in 
the  sum  col- 
umn on  the 
macliine.  An- 
other shift  at 
100,000  for  the 
value  of  100,- 
000  and  the 
table  is  carried 
to  completion 
with  very  little 
labor.— B.  F. 
Sperow,  Caro- 
Rv.,   Johnson    City,    Tenn. 


0  70707  0  70937 
0  73003  0.73232 
0.75298  0  75528 
0  77594  0.77824 

0  79660  0  79890  0.80119 

0  81596  0  82185  0.8241 

0.84251  0,84481 

0,86547  0,86777 

0  88843  0  89072 

0  91138  0  91368 


0,84711 
0,87006 
0,89302 
0  91598 


0  93664 
0  95959 

0  98255 
1,00551 

8000 
1,10193 

1  33149 
1 ,  56106 
1 , 79063 
2,02020 

, 24977 


0  93893 
0.96189 
0.98485 
1 . 00780 

9000 
1 . 12488 

1  35445 
1 . 58402 

1  81359 

2  04316 
2.2727: 


[The  above  indicates  one  of  the  many  uses  that  may 
be  made  of  a  computing  machine  in  engineering  ofiBces. 
Apparently  because  of  their  high  cost,  engineers  have 
been  reluctant  to  adopt  mechanical  devices  for  those 
tiresome  and  routine  computations  which  have  been  the 
bane  of  many  a  man's  practice.  For  computations  in 
banking  and  insurance  offices  mechanical  computers  are 
now  used  exclusively.  An  article  descriptive  of  other 
computing  machines  and  their  use  for  survey  work  was 
published  in  Engineering  News,  Jan.  7,  1915. — Editor.] 


iMade  by  Hans  W.  Egli.  Zurich,  Switzerland,  and  handled 
in  .America  by  W.  A.  Morschhauser,  1  Madison  Ave.,  Xew  York 
City. 
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IRetffaciinig  ©Id  Cosmipotuiinidl 

l^Y  F.  W.  Gkken* 

III  rotraciiig  old  vaihviiy  inirves,  it  is  sometime.'!  found 
i'aat  the  original  notes  and  chaining  show  considerable 
discrepancies.  When  compound  curves  are  to  be  re- 
established any  discrepancy  in  the  chaining  is  likely  to 
cause  inconvenience.  In  such  cases,  when  the  notes  show 
the  degree  of  curve  for  each  branch,  it  is  a  simple  matter 
to  locate  the  P.C.  and  P.T.,  and  then  to  cliain  the  distance 


DIAGRAM  OF  COMPOUND  CURVE  TO  BE  RETRACED 

from  P.C.  to  P.T.  The  P.C'.C.  may  then  readily  be 
located  by  the  following  method,  which,  so  far  as  I  can 
learn,  is  original : 

(1)  Given  a  compound  curve  (as  in  the  accompanying 
plan),  the  intersection  angle  /,  the  location  of  P.C.  and 
P.T.,  and  degrees  of  curves  Dj  and  D,;  to  find  the  station 
of  the  P.C.C.  Let  L^  be  the  length  of  first  curve,  in  sta- 
tions; L„  the  length  of  second  curve,  and  L  the  length 
of  both  curves.    And  let  7  =  A.    Then : 

^^;^^Aj        A,  ^    . 

Example:  P.C.  at  Sta.  5502  -f  00,  D,  =  1° 
L  =  27.37,  A  =  38°  15' 


D,  =  2° 


38.25  —  Aa 
1 

Whence :    A., 


A., 


J  =  27.37 

21.76°  =  21°  45.6' 


21   75 

L.  =  — — -    =  10.88 


16.49. 


L  —  L.,  =  L,  =  27.37  —  10.: 
Sta.  of  P.C.    =  5502  +  00 
Add  L,  =      16  +  49 

Sta.  of  P.C.C.  =  5518  -f  49 
Addi,  =      10  +  88 

Sta.  of  P.T.    =  5529  +  37 
(2)   Given  A,  and  A ;  D^  and  L ;  to  find  D„ 
A, 


Transposing  (1) ;     D.^ 


A, 


^1 


Example  :  A,  =  21 .76,  L  =  27.37,  A  =  38.25  ;  D^  =  ^' 
21.76 


D.  = 


21.37 -'':''-T-'-^ 


In  the  spring  of  1915  the  village  of  Gilbert,  Minn., 
Iiiiilt  about  3000  ft.  of  8-in.  pipe  sewers  in  a  recently 
annexed  territory.  The  attached  cost  analysis  shows  how 
cheaply  this  work  was  done  by  municipal  day  labor.  The 
rates  of  wages  paid  for  an  8-hr.  day  were :  Common 
labor,  $2.25;  teams,  $5.50;  masons,  $6.40;  pipe  layer^  . 
$2.75.  The  average  cost  per  linear  foot  of  sewer  com- 
pleted, including  manholes,  was  $1.50. 

The  sewer  main  to  which  these  new  sewers  were  to 
lie  connected  was  at  a  depth  of  7%  ft.  At  the  junction, 
a  hole  7  ft.  in  diameter  was  dug  uncovering  about  4  ft. 
of  the  pipe.  A  manhole  was  then  built  over  the  pipe 
with  the  8-in.  pipe  connection  for  the  new  sewer  through 
the  wall.  The  main  sewer  was  then  broken  and  the 
concrete   invert   through   the  manhole   completed.      The 

COSTS,   GILBERT.   MINN.,    SEWERS 

Started  May  1,  1915,  Finished  June  14,  1915 

Line  A,   885  ft.   in  Length 

Excavation     $675.00 

4  manholes 216.24 

8-in.    pipe    and    Y's 160.59 

Pilling    trench 175.26 

Teams  and  cement 33.55 

Labor  for  laying-  pipe 43  .00 

Engineering  and  foreman 105.00 

Total  cost  for  line $1408.64 

Line  C,  1037  ft.  in  Length 

Excavation     $747.00 

5  manholes 283.59 

S-in.  pipe  and  Y's 201.94 

Filling    trench 194.00 

Teams  and  cement ' 65.45 

Labor  for  laying  pipe 50. 00 

Engineering  and  foreman 80.00 

35.00 

Total  cost  for  line $1656 . 98 

Line   E.  1053   ft.   in  Length 

Excavation     $488.48 

3    manholes 124.87 

S-in.  pipe  and  Y's 200.07 

Filling    trench 146.25 

Teams  and  cement 31 .05 

Labor  for  laying  pipe 40.00 

Engineering    and    foreman 70.00 

Total  cost  for  line $1100.72 

12  manholes  cost  $624.67. 
Average  cost  per  manhole  $52.05. 

Approx.  2479  cu.yd.  earth,  $1910.48. 
Average  of  77c.  per  cu.yd. 

2479  cu.yd.  filling,  $515.51. 

Average  of  20c.   per  cu.yd.    (hand   filling). 

2975  ft.  of  pipe  laid  for  $133.00. 
Average  of  0.0475c.  per  tin. ft. 

8-in.   tile  sewer  pipe    (5>   18  %c.    per   lin.ft. 
Sand-lime  bricks    @    $12   per   M. 

Line  A,  total  cost $1408.64 

Line  C,  total   cost 1656.98 

Line  E,  total  cost 1100.72 

Total  cost  of  system $4166.34 

Cost   of   lumber 72.05 

trench  for  the  new  sewer  was  started  at  the  manhole,  and 
as  fast  as  the  excavation  was  brought  to  grade,  the  pipe 
was  laid  and  used  to  drain  off  any  water  which  came  into 
the  trench. 

In  one  of  the  trenches  quicksand  of  the  worst  sort 
was  encountered,  and  the  ditch  could  not  be  kept  open  five 
minutes  with  the  ordinary  bracing.  After  trying  many 
methods  the  following  one  succeeded:  Iron  rods,  2  in.  in 
diameter,  about  10  ft.  long,  were  driven  at  intervals  of 
5  ft.  Pieces  of  2-in.  plank  34  ft.  long  were  laid  hori- 
zontally, behind  the  rods;  and  between  the  planking  and 
the  sand  hay  and  green  boughs  were  wedged  as  tightly 
as  possible. 

Wliite  sand-lime  brick  costing  $12  per  M  were  used 
for  building  the  manholes.  Instead  of  using  the  ordinary 
tile  stop]iers  for  the  Y's,  galvanized-iron  covers  were  put 
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in.  When  tlie  V's  wore  rpF.rly  to  be  opened  iuiil  i(iiinected 
to  the  house  drains,  a  iiook  -(vas  stuck  into  the  rovei  and 
it  came  out  easily.  Tile  coTers  have  to  be  broken,  and 
the  chances  are  that  part  of  the  cover  goes  into  tiu^  pipe. 
The  8-in.  tile  pipe  cost  IS^ic.  per  lin.ft.,  and  the  Y's. 
C-x8  in.,  cost  75c.  each. — A  Cohn,  Gilbert,  M'nu. 


SHeaim  SRiio^ell  IS^s'ir'o^'ys  D^s  Way 


'I'hc  accoinpanyinji-  pliotogi'aphs,  taken  Jlav  3,  illustrate 
resourcetulness  in  operating  a  steam  shovel.  The  shovel 
sbduii  herewitJi   was   iiscil   in   inakiug  the  second  cut  in 


FIGS.  1  AND  2.    VIEWS  OP  STEAM  SHOVKL  DIGGIXG  ITS   WAY  OUT  OP  CUT 

ibering-  of  second  cut  shown  in  rear.    Fig.  2 — Shovel  nearins  the  completed  tubes  of  Long  Island  R  R     in  East  New 
York.    Observe  character  of  side  slopes  in  both  views  ' 
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a  section  of  tlie  grade-crossing  elimination  work  whii'li 
tlic  Long  Island  K.IJ.  has  had  under  way  Tor  the  last  three 
years  in  East  New  York. 

When  this  section  of  the  second  cnt  had  been  finished, 
the  disposition  of  the  shovel  presented  something  of  a 
]irobleni.  It  wonld  not  do  to  lift  it  out  of  the  cut,  because 
the  .slopes  might  slide,  nor  could  it  be  backed  out  by  the 
way  it  had  entered,  because  of  the  tinil)eriiig  shown  in 
the  rear,  Fig.  1. 

The  four  tubes  of  the  tunnel  had  been  completed  to  a 
point  where  the  second  cut  on  this  section  began.  It 
was  decided  that  the  simplest  way  of  moving  the  shovel 
to  the  surface  was  to  have  it  dig  its  way  down  to  one 
of  the  concrete  tubes,  the  floor  of  which  was  23  ft.  l)elow 
the  floor  of  the  second  cut,  and  then  to  run  the  sho\el 
out  to  the  portal  on  the  track  laid  inside  the  tube. 

The  spoil  handled  by  the  shovel  was  lifted  out  of  the 
cut  by  a  crane  equipped  with  a  bucket.  In  order  to  keep 
the  water  distributed  uniformly  in  tlie  boiler  and  the 
fire  burning  properly,  the  rear  truck  of  the  shovel  w-as 
removed  and  the  shovel  was  skidded  on  timbers  down  an 
18-per  cent,  grade.  Walter  H.  Gahagan,  the  contractoi-, 
states  that  the  entire  operation  was  performed  without 
any  particular  dilTiculty. 


The  traveler  rolls  on  a  track  made  of  two  8xl6-in. 
timbers  laid  Hat  side  by  side,  resting  on  8x8-iii.  by  Si/o- 
ft.  ties  laid  on  the  top  chord.  In  the  three  end  panels 
of  the  arch  the  track  is  above  the  chord  (being  started 
on  a  flatter  slope  than  the  end  sections  of  the  top  chord), 
and  the  track  stringers  rest  on  short  falsework  bents 
set  on  the  chord.     Beyond  this  portion  of  the  track  the 


liOEa  of  Ste® 

Cantilever  erection  of  the  .5;)l-ft.  steel  arch  forming 
the  main  span  of  the  new  Detroit-Superior  viaduct  in 
Cleveland  is  being  carried  on  with  unusually  simple 
plant  for  so  large  a  span.  The  principal  work  will  be 
done  by  a  timber  top-chord  traveler  carrying  two  25-ton 
stiif-leg  derricks  which  were  previously  used  on  the 
ground  in  setting  anchorage  steel.  The  total  weight  of 
the  traveler  with  derricks  and  hoisting  engines  is  only 
about  70  tons.  The  hoists  are  52-hp.  electric  machines 
built  by  the  Thomas  Elevator  Co.,  Chicago.  They  have 
a  pulling  capacity  of  from  7500  to  8000  lb. 


GIN-POLE    USED    IN    ERECTING    TOWER 

traveler  carriage  follows  the  changing 
slope  of  the  top  chord,  but  the  derricks 
are  kept  vertical  by  an  adjustable  link 
connecting  a  shoe  at  the  rear  end  of  the 
fore-and-aft  leg  to  the  back  of  the  car- 
•■iage  (see  Fig.  1). 

The  capacity  of  either  derrick  is  sufiB- 
cient  to  lift  the  heaviest  member  other 
than  the  lower-chord  end  section.  Most 
of  the  material  will  be  hoisted  from 
scows  in  the  river  direct  to  place  in  the 
arch.  Working  forward  from  both 
piers  to  junction  in  the  middle,  the 
travelers  will  erect  only  the  arches  and 
their  bracing.  Then  returning,  they 
will  placethe  floor  steel — two  decks,  the 
whole  viaduct  being  a  double-deck 
structure. 

The  eyebar  backstays  which  hold  the 
half -arches  in  place  until  joined  at  the 
eentar  are  remarkable  for  the  shape  of 
the  toggle,  which  has  least  depth  at  the 
screw,  so  as  to  put  the  screw  in  tension.' 


Half  Elevation  Cross  Sfjrut  A 
FIG.  1.    ERECTION  TRAVELER,  DETROIT-SUPERIOR  ARCH 


'See    sketch    in 
June    18,     1914,    p. 
and  details  of  the 


'Knglneering  News."    of 

1348.     where    drawInKS 
bridge  are  also  given. 
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Til  farry  the  weight  of  backstay  and  toggle,  and  to 
siipjiort  the  traveler  at  the  start,  a  steel  erection  tower 
has  been  built  behind  the  main  pier,  on  each  hank. 
These  towers  were  erected  by  a  gin-pole.  As  the  towers 
are  about  90  ft.  high,  a  ll(i-ft.  gin-pole  was  built,  shown 
in  sketch  Fig.  2.  It  was  made  of  three  lengths  of  12x12, 
spliced  at  both  joints  by  four  I^-ft.  pieces  of  1x12, 
bolted  through,  and  was  stayed  by  foni-  luig-nids  made 
of  -"'s-in.  wire  rope  with  turnbuckle  connection  at  llie 
liiittiini  to  a  1-in.  rod.  Four  sets  of  double-part  l-in. 
guy  lines  extended  back  to  blocks  hitched  to  the  tinvei-, 
and  led  down  the  pole  to  a  fastening  at  the  foot.  The 
pole  was  further  steadied  by  a  belly-guy  near  the  up- 
|ier  quarter-point,  leading  through  a  snatch-block  on  the 
tower  to  a  spool  on  the  engine  so  that  a  strain  could 
be  held  on  it;  and  by  a  pair  of  slack  guys  lower  down, 
near  the  middle  of  the  length,  hitched  to  two  jiosts  of  the 
tower  back  of  the  pole. 

This  gin-pole  was  first  set  by  a  derrick  at  the  lowest 
falsework  level,  to  erect  the  lower  part  of  the  tower; 
later  it  was  lifted  to  the  level  of  the  pier  top,  and  in 
this  position  erected  the  upper  part  of  the  tower  and  the 
traveler  carriage;  it  was  then  hoisted  another  story,  to 
lift  the  first  derrick  to  place.  After  the  pole  erected  the 
east  tower  it  was  dismantled  and  reerected  on  the  west 
bank   (Fig.  4). 

In  erecting  the  first  arch  steel  the  backstays  can  not 
be  used  because  they  connect  to  the  end  pin  of  the  top 
chord,  which  pin  can  be  driven  only  after  the  entire 
first  panel  is  in  place.  The  first  panel  is  therefore  being 
set  on  falsework  comprising  a  framed  bent  of  13xl2's, 
set  on  the  ground  to  support  the  lower  chord  just  back 
of  the  first  panel-point. 

The  first  panel  includes  the  heaviest  member  of  the 
arch — the   30-ton   end   section   of   the   lower   chord.     As 


Topping //fi  hitched  to  fower 
[and  hand/ecf  by  niggerhead 


FIG.    3.    .SETTTNi 


OP    SHEER-LEGS    FOR    HOISTING 
30-TON  CHORD 


the  traveler  derricks  could  not  safely  lift  this  from  their 
position  on  the  forward  overhang  of  the  erection  tower 
(Fig.  2),  a  pair  of  sheer-legs  was  set  on  the  front  edge 
of  the  pier,  as  shown  by  Fig.  3.  With  a  9-part  hoist- 
ing tackle,  this  handles  the  weight  of  the  chord-section 
from  the  ground;  ^he  derriek-falls  then  swing  the  LO 
point  to  seat  in  the  shoe. 


FIG.    4.    GIN-POLE    116    FT.    HIGH,    ERECTING    WEST 
TRAVELER  TOWER 

Lower  story  of  tower  is  concealed  by  pier  2.    The  gin-pole  is 
stepped  at  the  level  of  the  bottom  of  the  lower  story 

The  arch  ]ianels  are  about  2.5  ft.  long  (24  panels  = 
591  ft.).  The  traveler  will  have  to  make  a  maximum 
reach  of  about  32  ft.  in  lifting  steel  from  scows.  The 
heavie.st  member  it  must  handle  is  the  2314-ton  post 
IT2  L2. 

The  Ferro  Con.struction  Co.,  of  Chicago,  is  erecting 
the  arch;  F.  C.  Fisher,  President,  designed  the  erection 
appliances.  Both  the  arch  steel  and  the  traveler  tower 
were  fal)ricated  by  the  King  Bridge  Co.,  of  Cleveland. 
F.  F.  Buck,  superintendent  of  erection,  is  in  charge  of 
the  field  work  for  the  Ferro  Construction  Co.  The  first 
steel  of  the  main  arch  was  set  July  29,  as  noted  in 
the  news  pages  of  Engineering  Neivs  of  Aug.  5,  1915. 
It  is  expected  that  the  arch  will  be  closed  by  October, 
and  the  floor  put  in  place  by  the  end  of  the  year. 


Beachinj?  a  Vessel  at  High  Tide  for  repairs  to  the  hull  is 
very  common  practice  in  the  case  of  small  vessels,  and  has 
been  resorted  to  at  the  Pacific  end  of  the  Panama  Canal  for 
even  such  large  vessels  as  the  seagoing  suction  dredge  "Cule- 
bra."  As  the  range  of  tidal  levels  at  the  Pacific  end  is  20  to 
21  ft.,  a  vessel  beached  at  high  tide  on  the  broad,  sloping, 
sandy  beach  will  be  left  high  and  dry  at  low  tide.  This 
method  has  been  so  successful  with  large-size  vessels  that, 
although  a  dry  dock  is  now  available  at  Panama,  the  "Cule- 
bra"  was  recently  beached  for  minor  exterior  repairs  to  her 
hull  because  the  work  could  be  done  in  that  way  more  cheaply 
and  quickly  than  by  drydockin,^-. 
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In  the  tonstriirtioii  of  the  new  Oeeau  Tonuinals  for  the 
Canadian  Government  Kailways  at  Halifax,  N.  S.,  the 
quay  walls  are  being  formed  of  huge  concrete  blocks, 
most  of  which  are  22x31  ft.  in  plan  and  4  ft.  thick. 
These  are  cast  with  a  number  ol'  vertical  openings  and 
laid  in  place  in  the  quay  wall  one  on  toj)  of  the  other. 
The  openings  are  matched  and  later  filled  with  concrete 
so  as  to  form  a  continuous  solid  wall  31  ft.  wide. 

For  handling  these  blocks,  the  largest  of  which  weigh 
62  tons  each,  the  crane  .shown  in  the  accompanying  view 
is  being  used.  This  is  a  regular  "160-ton  wrecking 
crane,"  made  by  the  Tudustrial  Works,  of  Bay  City,  Mich., 
equipped  with  a  lattice  boom  instead  of  the  ordinary 
crane  arm.  It  was  designed  to  handle  a  load  of  701/2  tons 
at  approximately  33  ft.  radius.  As  is  shown  in  ths  view, 
the  handling  is  facilitated  by  the  Tise  of  a  fairly  compli- 


A  TRACK  CR.\NE  LIFTING  A  60-TON  CONCRETE  BLOCK 
AT   HALIFAX    TERMINAL 

cated  sling  made  of  a  structural   frame   provided  with 
hooks  controlled  by  a  toggle-lift. 

The  work  is  in  charge  of  James  McGregor,  Superin- 
tending Engineer  for  the  Halifax  Ocean  Terminals,  and 
is  being  executed  by  Foley  Bros.,  Welch  Stewart  &  Far- 
quier,  for  whom  L.  G.  Fuller  is  Superintendent. 


HOTES 


Facins-Oir  an  OverhanBinp;  Cliir — Tiimming  a  jagged  clift 
on  which  is  perched  Fort  Horn,  a  relic  of  the  days  when  the 
Indians  threatened  Manhattan  Island,  was  a  problem  under- 
taken recently  by  the  Degnon  Contracting  Co.  (or  the  Parks 
Department  of  New  York  City.  About  25  years  ago  123rd  St. 
was  cut  through  to  the  general  level  of  the  region  north  of 
.Morningside  Heights  and  as  a  result.  Fort  Horn,  which  con- 
sists of  three  rubble  stone  walls  about  7  ft.  high  and  5  ft. 
thick  built  around  three  sides  of  a  30-ft.  square,  was  left 
perched  on  the  edge  of  a  40-ft.  cliff.  Deep  holes  and  heavy 
charges  of  explosive  had  been  used,  and  the  rock  in  the  upper 
part  was  badly  shattered,  so  that  later  it  began  to  crumble 
and  pieces  continued  to  slip  down  on  the  sidewalk  below.  To 
face  oft  this  cliff  and  eliminate  the  danger  from  falling  frag- 
ments  a    line    of   8-ft.   holes   on    4-:n.    centers    was   drilled    the 


length  of  the  dangerous  portion  (about  60  ft.),  18  in.  out  from 
the  wall  of  the  fort.  A  second  row  of  holes  was  then  drilled, 
.starting  at  the  foot  of  the  first  line,  as  shown  in  the  accom- 
ranying  sketch.  After  the  bulk  had  been  shot  away,  the  face 
was  carefully  scaled.  For  the  drilling,  a  gasoline  air  com- 
pressor of  150  cu.ft.  of  free  air  per  minute  capacity  was  set 
up  near  the  foot  of  the  cliff  and  served  to  operate  two   and 


A  -Frame  for  raising  Mats 


—I^Line  ofHo/es 


Original  Face 
"  of  Cliff 


TYPICAL    SECTION    THROUGH    FORT    HORN 

sometimes  three  "Jackhamer"  precussion  hand  drills.  The 
drill  steels  were  made  in  2-,  4-,  6-  and  S-ft.  lengths,  with  the 
starters  2  In.  in  diameter,  and  were  gaged  %  in.  between 
changes.  Six-point  bits  were  used  as  being  less  likely  to  stick 
in  the  seams.  With  a  60-lb.  air  pressure  the  actual  drilling 
time  for  an  S-ft.  hole  in  sound  rock  (Manhattan  schist)  was 
about  40  min.  Ten  holes  were  a  good  day's  "work.  The  drillrun- 
nei's  w^orked  with  ropes  around  them  as  a  precaution  in  case 
of  a  slip.  Each  shot  was  covered  by  heavy  rope  mats  held  bj- 
blocks-and-falls  from  A-frairies  set  back  of  the  w^all.  About 
"Hill  cu.yd.  of  rock  was  removed  without  accident.  Ed  Connors 
was  general  foreman  for  the  contractor. — Francis  Donaldson, 
New   York   City. 

A  Special  Track  Design  has  been  adopted  for  the  depressed 
lailway  tracks  on  the  new'  Southwark  Piers  now  being  com- 
pleted by  the  Department  of  Wharves.  Docks  and  Ferries,  of 
Philadelphia,  Penn.  The  main  structure  carrying  the  track 
consists    of    concrete    crosswalls    with    embedded    I-beams    on 


15'CtoC. 


Cross  Section 

MKTHOE    OF   CARRYING   RAILWAY   TRACK    ON   SOUTH- 
WARK PIERS,  PHILADELPHIA 

which  rest  stringers  of  I-beams  embedded  in  concrete.  The 
upper  parts  of  these  stringers  protrude  above  the  concrete  and 
carry  the  track  rails  laid  directly  on  the  stringers.  The  de- 
tails of  the  design  and  the  method  of  fastening  the  rail  to  the 
stringers  are  shown  in  the  accompanying  drawing.  This  fast- 
ening consists  of  hook-bolts  arranged  in  pairs  and  spaced  at 
intervals  of  2  ft.     Jolin  Meigs  is  Director  of  the  Department. 
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Floud-prottHtivo  constnutioii  is  easily  tlie  livost  issiio  in 
the  eivil-eiijiiiieeriiig  lield  at  the  present  time.  The  or- 
ganization of  the  Miami  conservancj'  district  and  other 
reclamation  districts  in  Ohio  after  more  than  a  year  of 
legal  discussion  means  the  start  of  definite  planning  on  a 
hirge  scale  for  many  millions  of  expenditure. 

It  is  a  misfortune  that  the  work  has  not  yet  reached 
the  construction  stage.  With  the  contracting  business  iu 
a  state  of  starvation,  as  it  is,  tlie  dike  and  dam  and  dredg- 
ing contracts  of  Central  States  flood  protection  would  have 
been  a  most  desirable  item  to  help  in  keeping  the  business 
alive  and  to  maintain  contractors'  working  organizations. 
The  low  contract  prices  which  now  prevail  would  not  have 
been  affected,  so  that  the  people  who  need  the  flood  pro- 
tection would  have  benefited  in  fullest  measure  from  the 
slack  condition  of  the  business. 

The  reason  why  these  desirable  results  are  not  realized 
is  the  fact  that  an  excessive  mental  inertia  had  to  be  over- 
come. The  teachings  of  the  great  flood — that  protective 
works  are  urgently  necessary — did  not  sink  in.  No  city, 
county  or  state  was  willing  to  start.  Not  only  this,  but  the 
Ohio  Legislature  directly  evaded  the  problem;  amid  poli- 
tical intrigiies  it  hurried  its  session  to  an  end  and  ad- 
journed, leaving  the  flood  problem  untouched  for  many 
months.  The  people  of  Columbus  even  rejected  by  jiopu- 
lar  vote  a  definite  project  for  local  protection.  Under  these 
circumstances  one  need  not  he  surprised  that  it  has  taken 
more  than  two  years  to  get  the  planning  started  and  that 
the  1915  season  finds  practically  no  flood-protective  work 
under  way. 

The  destruction  wrought  i)y  the  Erie  freshet  ought  to 
act  as  a  warning  alarm  to  those  who  still  feel  imsympa- 
ihetie  toward  the  movement  for  stream  control.  It  directs 
attention  also  to  the  potential  dangers  residing  iu  small 
streams.  Heretofore  it  was  commonly  thought  that  the 
hydraulic  possibilities  of  brooks  and  creeks  are  well  known, 
since  they  are  likely  to  get  their  maximum  flow  from  a 
local  thunderstorm.  The  Erie  experience  destroys  this 
liclief  and  shows  that  even  insignificant  little  rivers  need 
study  and  control. 

The  recent  move  made  hy  Secretary  Daniels  to  establish 
in  the  Xavy  De{>artment  a  New  Inventions  Board  to 
examine  new  inventions  offered  to  the  navy  and  select 
for  development  such  as  a])pear  to  be  of  promise  calls  at- 
tention to  a  very  difficult  but  very  important  class  of  en- 
gineering work. 

Many  business  men  and  not  a  few  engineers  look  upon 
all  work  of  this  sort  with  frank  skepticism.  They  will 
flatly  deny  that  anyone,  no  matter  what  his  experience 
and  technical  acquirements,  is  competent  to  jtass  judg- 
ment ui)on  the  merits  of  a  new  and  tuitricd  invention  and 


to  say  in  advance  of  its  actual  demonstration  whether  it 
is  ])romising  or  worthless. 

In  fairness  to  those  who  hold  this  belief,  it  should  he 
said  that  in  many  cases  where  an  o])inion  has  to  be  given 
upon  a  new  and  wholly  untried  invention,  the  opinions  of 
even  the  best  technical  experts  may  jjrove  mistaken.  Some 
factor  which  has  not  been  taken  into  account  mav  even- 
tually cause  a  very  promising  invention  to  fail ;  or  on  the 
other  hand  may  make  a  success  of  an  invention  which 
.seemed  hopeless. 

But  because  an  engineer's  opinion  on  (he  merit  of  an 
invention  may  he  in  error  is  no  more  reason  for  rejecting 
it  as  worthless  than  it  would  be  to  reject  the  opinion  of 
an  attorney  on  a  diflicult  legal  question  or  that  of  a 
physician  called  in  consultation  in  a  serious  case.  The 
engineer  who  is  com})etent  to  pass  u]ion  the  merits  of  a 
new  invention  can  give  an  opinion  at  least  as  reliable  as 
the  opinion  of  the  able  lawyer  or  the  famous  physician. 

Further,  the  engineer  can  do  what  the  lawyer  or  the 
physician  cannot,  that  is,  resort  to  ])hysical  tests  to  deter- 
mine doubtful  points  and  thus  gradually  accumulate  data 
on  which  a  reliable  opinion  can  be  based.  This  course 
will  very  often  be  advisable  in  the  case  of  new  inventions 
of  radical  novelty.  Before  deciding  whether  a  new  scheme 
is  worth  taking  up  for  commercial  development,  tests 
of  some  of  its  cardinal  features  can  be  made,  which  will 
show  whether  its  design  is  ba.sed  on  correct  principles. 

There  is  another  reason  for  the  widesjiread  belief 
that  nobody  can  tell  in  advance  whether  a  new  invention 
will  succeed  or  fail.  And  this  reason  is  that  engineers 
competent  to  examine  and  pass  u])on  new  inventions  and 
phin  the  development  of  those  which  arc  approved  are 
com])aratively  rare. 

It  need  hardly  be  said  that  if  an  engineer  is  to  form 
reliable  judgment  upon  the  merits  of  an  invention,  he 
must  be  rea.sonably  familiar  with  the  art  to  which  the  in- 
vention applies.  Hardly  less  important  is  it  that  he  be 
of  a  fairminded  and  judical  disposition  and  able  to  weigh 
without  i)rejudice  the  claims  of  the  inventor.  A  very 
large  proportion  of  engineers  are  con.stitutionally  dis- 
qualified for  undertaking  work  of  this  sort.  When  an  en- 
gineer is  thoroughly  familiar  with  an  art  he  often  jic- 
quires  an  unconscious  prejudice  against  anything  new 
and  revolutionary  which  is  proposed  in  it.  He  will  de- 
mand of  the  inventor  of  a  new  appliance  that  it  shall 
reach  a  degree  of  perfection  in  operation  which  old  and 
familiar  appliances  have  never  attained.  Such  an  engi- 
neer overlooks  the  defects  in  the  methods  and  materials 
and  appliances  with  which  he  is  familiar  because  ways 
have  been  established  for  getting  along  with  them,  and 
he  fails  to  aj^iireciate  that  similar  ways  would  eventually 
be  found  for  the  new  and  revolutionary  method  or  a])pli- 
ance  which  is  oft'ered.  It  is  the  mental  inertia  of  men 
of  this  class  which  makes  the  task  of  the  inventor  of  a 
new  appliance  so  difficult,  as  a  rule. 

While  engineers  with  such  a  mental  habit  are  disquali- 
fied for  the  task  of  passing  on  new  inventions,  there  are 
engineers  of  another  class  who  arc  equally  disfpialified. 
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Those  are  the  iirmi  of  sucli  .siuijjuine  tcni|ii.TiiiiK'iit  that 
they  see  advantages  iu  everythiiii;-  new  and  i'ail  to  appre- 
ciate adequately  the  troubles  that  may  develop. 

One  of  tlie  commonest  mistakes  made  by  engineers  in 
passing  upon  inventions  is  to  reject  a  scheme  offhand  be- 
cause it  is  not  new.  Of  course,  from  the  limited  point  of 
view  of  patent  protection  the  question  of  novelty  is  of  im- 
portance; but  in  considering  whether  an  invention  may 
have  merits  justifying  commercial  development  the  mat- 
ter of  novelty  should  take  a  subordinate  place.  An  in- 
vention may  be  brought  forward  and  prove  a  failure  at 
one  time  and  after  years  of  neglect  it  may  again  be  taken 
up  and  the  progress  of  the  arts  in  the  intermediate  pe- 
riod may  make  it  a  great  commercial  success.  Ball  and 
roller  bearings  to  reduce  friction  were  invented  very 
early  in  the  history  of  mechanics,  but  they  did  not  become 
of  commercial  importance  until  the  development  of  ac- 
curate mechanical  processes  of  producing  balls  and  roll- 
ers at  low  cost  made  such  bearings  commercially  practic- 
able. Their  extensive  use,  however,  has  come  in  very  re- 
cent years,  when  instead  of  being  made  to  order  in  small 
quantities  such  bearings  are  put  on  the  market  in  stand- 
ard sizes  at  so  low  a  figure  as  to  be  available  for  use  with- 
out serious  expense  in  ordinary  machine  design. 

Another  highly  important  question  to  be  settled  in  pass- 
ing upon  a  new  invention  is  that  of  its  advantage  over 
existing  practice.  Hundreds  of  ingenious  schemes  are 
brought  forward  every  year  to  overcome  difficulties  that 
exist  chiefly  in  the  imagination  of  the  inventor.  An  en- 
gineer must  be  intimate  enough  with  an  art  to  weigh  fair- 
ly the  advantages  which  the  new  invention  proposes  to 
establish  over  previous  practice. 

It  is  well  to  bear  in  mind  also  that  the  work  of  a 
competent  "new  inventions  board,"  such  as  is  proposed 
for  the  navy,  and  such  as  actually  exist  in  the  organization 
of  progressive  industrial  concerns,  is  only  begun  when 
the  promising  new  inventions  are  sifted  out  from  among 
the  impossible  ones.  The  next  step  is  to  develop  the  se- 
lected inventions  to  the  stage  of  mechanical  and  commer- 
cial success,  and  here  again  engineering  ability  of  the 
very  highest  order  is  called  for  if  the  work  is  to  be  done 
with  economy  and  practical  advantage. 

It  will  be  evident  that  the  work  of  a  "new  inventions 
Ijoard"  is  not  a  task  to  l)e  undertaken  l)y  a  set  of  men 
whose  time 'is  already  fidly  occupied  with  their  own 
business  and  professional  work,  such  as  those  whose  names 
have  been  announced  from  Washington.  Nor  is  it  work 
that  can  properly  be  done  as  a  free  contribution  to  the 
country's  welfare.  There  is  no  more  reason  why  such 
important  and  valuable  work  should  be  done  for  the  Gov- 
ernment without  payment  by  members  of  the  engineering 
profession  than  there  is  to  expect  the  Government's  most 
difficult  tasks  in  the  Department  of  Justice  to  be  per- 
formed gratis  by  a  committee  of  lawyers. 

It  is  to  be  hoped  that  the  eminent  engineers  and  in- 
ventors and  manufacturers  who  are  to  be  brought  together 
in  the  New  Inventions  Board  may  have  a  clear  apprecia- 
tion of  the  task  before  the  Government  and  the  way  it 
should  be  handled,  and  that  they  may  induce  Congress  to 
]>rovide  ways  and  means  for  the  organization  of  such  a 
l)oard  on  a  iiermanent  basis,  with  a  corps  of  carefully  se- 
lected and  well  ])aid  experts  to  carry  on  its  work.  By  such 
means,  and  such  means  oidy.  can  the  TTnited  States  Navy 
be  enabled  to  keep  pace  with  its  foreign  i-ivals  in  the  race 
for  efficiency. 


Gs'Sidle-Cs'ossaEag  M.emni©'^^! 

In  the  present  general  scheme  of  railway  improve- 
ment a  prominent  and  costly  item  is  the  elimination  of 
street  crossings  at  grade  in  cities  and  towns.  Work 
of  this  kind  is  in  progress  and  in  contemplation  in  many 
places,  and  is  increasing  steadily.  It  applies  not  only 
to  the  large  cities  but  also  to  many  smaller  places  where 
the  danger  or  interruption  to  traffic  reaches  a  degree  that 
leads  the  municipality  to  demand  an  improvement  in 
the  conditions. 

The  aggregate  cost  of  this  work  is  enormous,  and  by 
far  the  greater  proportion  of  this  cost  is  paid  by  the 
railways.  On  the  other  hand,  the  benefits  are  mainly  in 
the  interests  of  the  public  and  the  municipality.  Such 
benefits  as  accrue  to  the  railway  result  from  a  reduction 
in  liability  to  accidents  and  claims  for  damages  and  some 
greater  facility  in  handling  the  traffic,  especially  where 
traffic  is  heavy  and  movements  are  hampered  by  a  long  suc- 
cession of  crossings,  with  their  gates  and  watchmen.  In 
certain  cases  the  elimination  of  crossings  may  effect 
or  permit  a  reduction  in  grade  or  other  similar  improve- 
ment, but  such  incidental  improvement  is  obtained  usually 
at  a  cost  far  in  excess  of  the  value  of  the  improvement, 
and  far  beyond  what  the  railway  could  reasonably  or  eco- 
nomically pay  under  ordinary  conditions. 

The  work  is  of  a  costly  character  throughout.  Limi- 
tations of  right-of-way  and  cost  of  land  usually  necessi- 
tate masonry  retaining  walls  for  either  a  cut  or  a  fill. 
The  bridge  work  is  costly,  and  must  usually  provide 
for  solid  waterproof  decks.  In  many  cases  ornamental 
treatment  of  the  metal  work,  or  its  incasement  in  con- 
crete with  such  treatment,  adds  materially  to  the  cost  of 
the  bridges.  In  addition  to  this  every  case  involves  spe- 
cial problems  and  difficulties,  all  tending  to  increase  the 
cost.  Another  important  cause  of  expense  is  the  necessity 
of  keeping  both  streets  and  tracks  in  service  during  the 
execution  of  the  work. 

Interference  with  sewers  and  water  mains  and 
changes  in  street  grades  involve  additional  cost,  which 
may  be  borne  in  part  or  wholly  by  the  munici])ality. 
Maintaining  connections  with  industries  under  the  altered 
conditions  may  also  involve  heavy  cost,  which  may  be 
borne  (or  at  least  shared)  by  the  industries.  Where  a 
railway  grade  crossing  has  to  be  eliminated  in  addition  to 
the  street  crossings  there  is  a  further  and  material  increase 
in  cost. 

In  considering  problems  of  grade-crossing  elimination 
the  solution  should  be  sought  on  a  mutual  basis  of  con- 
sideration for  the  interests  of  the  public,  the  municipality 
and  the  railway.  Unfortunately,  it  is  too  often  a  case  of 
antagonism  and  opposition,  the  municipality  trying  to  get 
all  the  concessions  possible  and  to  assume  the  smallest 
possible  share  in  the  expense,  while  the  railway  seeks  to 
head  off  the  demands  and  to  limit  the  cost  of  its  work. 
The  result  may  be  a  compromise  not  really  satisfactory 
to  the  city  or  the  company,  and  involving  a  certain  amount 
of  ill-feeling  on  both  sides. 

As  an  instance,  in  one  case  a  city  endeavored  to  compel 
a  railway  to  depress  its  tracks  to  such  an  extent  as  to  re- 
quire no  change  in  street  grades,  the  entire  cost  of  the 
work  to  be  imposed  upon  the  railway.  The  latter  op- 
])osed  this  successfully  in  the  courts.  The  adopted  plan 
included  a  ])artial  depression  of  the  tracks,  elevation  of 
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the  stroet,s  ami  a  sharing  <.>(  the  n.st.  On  thr  dthcr  Iriinl, 
a  railway  proposed  to  carry  its  track  clc\;iti<in  across  a 
|)uhlic  square  hy  a  bare  steel  viaduct  with  (i|icn  lloor. 
This  was  opjiosed  by  the  city,  and  tlie  adopted  plan  pro- 
vided for  a  water-tight  deck  and  the  masking  of  the  steel 
structure  with  concrete  for  the  sake  of  appearance. 

M'ith  problems  of  this  kind  on  the  increase  it  is  to  l)e 
lio|ied  tliat  there  will  be  a  more  general  recognitioi\  and 
ini]>anial  rcmsideration  of  the  jnddie  and  private  rights. 

m 
A  Real  Stlsitle  JEKagiiiaeeB' 

A  merry  to-do  is  likely  to  arise  over  the  new  Wis- 
consin law  which  concentrates  the  whole  engineering  work 
of  the  state  government  in  the  hands  of  one  man — a  state 
i-hief  engineer.  It  is  a  revolutionary  huv.  It  will  deprive 
the  highway  bureau's  engineer,  for.  instance,  of  his  title  to 
independence  and  will  make  him  a  mere  subordinate  of 
the  chief  engineer.  Such  a  state  of  atfairs  is  subversive  of 
all  established  practices  in  state  administration — and  the 
same  is  true  of  city  and  national  administration.  .\s  in 
many  other  matters.  Wisconsin  leads  with  a  piece  of 
radical  legislation. 

The  question  is:  What  is  engineering  work?  Are  the 
topographical  survey  operations  conducted  liy  the  slate 
geological  survey  to  be  classed  as  engineering  service?  Is 
a  state  building  inspector  an  engineering  employee?  To- 
day, nobody  knows;  even  the  Amerit-an  Society  of  Civil 
Engineers  does  not  know.  But  we  will  know  in  a  short 
time,  possibly,  when  the  Wisconsin  courts  decide  on  the 
interpretation  of  the  new  law.  Of  course  the  intent  of  the 
law  is  obvious — to  bring  under  the  control  of  one  techni- 
cally competent  head  all  such  state  work  as  must  be  per- 
formed by  engineers.  If  the  topographical  surveyor  is  an 
engineer,  then  the  chief  engineer  under  the  law  ought  to 
have  jurisdiction  over  him.  Conver.sely,  those  state  olli- 
<  ials  and  employees  who  by  the  Wisconsin  court  decisions 
are  placed  under  the  chief  engineer's  jurisdiction  will 
thereby  be  classed  as  engineers.  This  result  will  be  very 
helpful,  since  no  definition  of  "engineer"  has  been  formu- 
lated hitherto.  But  the  wonder  of  it — that  Wisconsin 
law  courts  should  give  instruction  to  the  American  So- 
liety  of  Civil  Engineers. 

Oim®  ITneEdl  Tlhsife  Is  Boofflmamxg 

The  world  has  always  sjient  a  good  deal  of  money  in 
amusing  itself,  but  it  is  doubtful  if  ever  before  there 
has  been  a  time  when  this  money  has  so  benefited  the  build- 
ing constructor  as  at  the  present,  when,  to  say  the  least, 
new  enterprises  for  construction  are  not  frequent.  What- 
ever may  be  the  prospect  for  increased  construction  work 
in  the  more  ])ractical  fields,  there  seems  to  be  no  lack 
of  capital  for  amusement  enterprises. 

In  this  issue  of  Engineering  Neiv.-s  there  are  illustrateil 
two  large  pieces  of  such  engineering  work,  aggregating  in 
total  cost  some  $.3,000,000  and  involving  not  only  a  fairly 
intricate  design,  but  a  construction  made  doubly  compli- 
cated hy  requirements  of  exceptional  speed.  These  two — 
the  Sheepshead  Bay  Speedway  and  the  Boston  Ball  Park — 
are  but  typical  of  a  great  quantity  of  such  work  'under 
way  or  recently  comjileted  in  widely  distributed  (sections  of 
the  United  States. 

Of  course  every  city  worthy  of  the  name  lias  its  ball 
park,  but  most  of  these  mean  work  onlv  for  the  local  car- 


]u'nter  and  builder.  In  the  "big-league"  towns,  however, 
the  ball  ])ark  has  become  a  formidable  ])iece  of  engineer- 
ing construction,  more  or  less  standardized  to  be  sure, 
but  nevertheless  requiring  careful  design  and  as  a  rule 
rapid  construction.  The  same  may  be  said  of  the  ever- 
increasing  nund)er  of  stadiums,  without  which  nowadays 
no  university  can  pnipeily  instruct  youth.  To  call  to 
mind  the  enormous  jjilcs  of  concrete  at  Harvard,  Prince- 
ton, Chicago,  Syracuse.  College  of  the  City  of  New  York, 
to  say  nothing  of  the  municipal  stadiums  at  San  Diego  and 
Taeoma,  can  but  cmjihasi/e  the  great  number  of  dollars  in- 
vested in  property  which  has  brought  nothing  but,  to  quote 
the  eionomist,  "psychical  wealth"  to  the  world. 

The  motor  speedway  is  a  more  modern  development,  but 
is  a  natural  growth  from  the  horse  racing  and  later  cycle 
track,  with  the  additional  requirements  nf  size  to  care  for 
attendance  running  up  toward  100,000  and  of  strength 
imposed  by  the  high-powered  and  high-speed  automobile. 
Engineering  talent  is  required  in  the  design  and  layout 
of  such  tracks  and  constructive  aliility  of  a  high  sort 
in  their  quick  erection.  The  Sheeii.shead  Bay  track  is  the 
largest  of  the  lot,,  but  similar  tracks  in  Philadelphia, 
Providence,  Louisville,  Chicago  and  St.  Paul  are  under 
way.  At  another  time  attention  will  be  called  to  some  of 
the  problems  of  design  in  such  tracks  and  jjarticularly  to 
the  great  variation  in  the  surfacing  used  on  the  tracks  so 
far  built.  ^leanwhile,  it  is  pleasant  to  note  that  the  engi- 
jieer  and  contractor  are  getting  a  ])art,  though  only  a  small 
])art,  of  the  vast  sums  of  money  spent  by  the  American 
jieople  in  recreation. 

Busy  days  are  in  prospect  for  engineers  who  go  to  San 
Francisco  to  attend  the  numerous  conventions  of  technical 
societies  which  are  to  be  held  there  in  September  and 
October.  C)nly  a  few  of  these  societies  lia\e  as  yet  .sent 
out  their  programs  for  the  convenience  of  those  who  wish 
to  plan  their  time  in  advance.  Under  "Society  Proceed- 
ings," elsewhere  in  this  issue,  will  be  found  a  synopsis 
of  the  program  of  the  Internaticial  Engineering  Con- 
gress, prepared  from  an  advance  typewritten  copy. 

Without  disclosing  any  secrets,  it  may  be  stated  with 
certainty  that  the  program,  entertainment  and  exhibii 
committees  of  the  New  England  Water-Works  Associa- 
tion have  done  their  part  toward  making  the  convention 
which  is  to  be  held  in  New  York  from  Sept.  7  to  9  a 
success.  The  membership  at  large  may  be  counted  on 
to  do  the  rest.  The  convention  will  meet  a  day  earlier 
in  the  week  than  usiuil,  for  the  convenience  of  members 
who  wish  to  take  the  Engineering  Congress  train  for  San 
Irancisco  on  Se|:it.  10. 

For  the  second  time  in  two  years  the  conventions  of 
the  American  Public  Health  Association  and  the  New 
England  Water- Works  Association  clash.  Tliis  seems  to  be 
a  shortsighted  policy  in  view  of  the  members  and  officials 
common  to  both  organizations.  It  seems  as  though  a 
conflict  of  dates  might  be  easily  prevented  in  the  future  if 
only  some  attention  were  given  to  the  matter  by  those 
having  the  interests  of  each  association  at  heart.  It  mav 
be  added  that  the  convention  of  the  American  Public! 
Health  As.sociation  at  Eochester  on  Sept.  7  to  10  promises 
to  be  a  good  one.  This  makes  it  all  the  more  a  pity  that 
the  two  conventions  come  on  the  same  da  vs. 
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ILeMers  to  tlhie  Editor 


niiiiiinininiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiN 


Sir — The  ■writer  iiotiiud  an  article  recently  in  one  of  the 
road  journals  entitled  "Has  the  Contractor  a  Snap?" 
This  article  set  forth  items  of  contingent  cost  that  are 
generally  overlooked  by  contractors.  It  occurred  to  me 
that  the  contractor  is  not  alone  in  being  misunderstood 
for  few  people  outside  the  engineering  profession  realize 
what  the  engineer  has  to  contend  with,  especially  in  mu- 
nicipal work.  In  my  practice  1  have  continually  been 
told  that  engineers  earn  their  money  oidy  too  easily.  I 
am  therefore  prompted  to  write  this  letter  to  you. 

The  question  "Has  tlie  Engineer  a  Snap?"  may  be 
answered  perhaps  better  after  itemizing  the  expense  and 
trouble  which  the  engineer  must  undergo,  some  of  wliich 
are  as  follows: 

I.  E.xpense  of  looking  over  the  ]n-up(iscd  work  and 
closing  the  contract  for  employment. 

'i.  E.xpense  of  making  necessary  investigations  and  sui'- 
veys. 

3.  Expense  of  getting  out  report. 

4.  Expense  of  traveling  and  time  in  submitting  re])()rt. 

5.  Expense  of  time  in  convincing  clients  and  local 
"home-grown"  or  "native"  engineers  that  the  report,  plans 
and  specifications  are  correct,  or  rather  irijing  to  convince 
them. 

6.  Expense  of  defending  plans,  specifications  and  ideas 
against  the  "butting-in"  engineer. 

7.  Expense  of  assisting  clients  to  carry  on  a  campaign 
of  education  against  the  onslaughts  of  the  public. 

8.  Expense  of  getting  out  the  final  working  plans, 
si)ecifications  and  estimates. 

9.  Expense  of  attending  letting  for  construction  wcrrk 
and  for  purchasing  of  materials,  machinery,  etc.,  and  as- 
sisting clients  in  getting  legal  contracts  closed  up. 

10.  Expense  cau.^ed  by  having  to  defend  plans  aid 
specifications  against  the  "salesman-engineer,"  who  has 
something  to  sell,  and  promoters  of  "blue-sky"  schemes, 
who  pose  as  public  benefactors  and  do  everything  that  they 
possibly  can  to  have  the  specifications  drawn  so  that 
competition  is  eliminated.  (These  same  fellows  are  al- 
ways the  first  ones  to  howl  if  the  specification  is  closed 
against  their  particular  article,  and  I  have  noticed  that 
their  particular  article  is  always  the  best.) 

II.  Expense  of  time  in  examining  forms  or  bonds 
to  be  furni.shed  by  the  contractors. 

12.  Expense  of  time  in  approving  miinufacturer's  plans 
if  machinery,  details,  etc. 

13.  Expense  of  time  in  getting  contractor  started  on 
his  work. 

14.  Expense  of  starting  resident  engineer  out  on  the 
Avork. 

1.5.  Expense  in  straightening  a  hundred  trivial  matters 
as  the  work  progresses.  (The  resident  engineer  can 
handle  the  situation,  but  clients  always  want  the  "main 
guy"  on  the  ground  in  person.) 

16.  Expense  of  making  final  insjicction  and  test  of  the 
work. 


K.   ll\2)ense  of  getting  out  complete  record,  plans  and 
majis. 

18.  Expen.se  of  time  in  getting  plant  running  in  good 
sha])e. 

19.  lixpense  of  time  in  getting  what  is  coming  to  one 
of  the  "balance  due." 

20.  Expense   of  taking  a    vacation    to   recujjerate   and 
nurse  oneself  back  to  health. 

\\.  L.  Bexhaji. 
Oklalioma  City.  Okla.,  ,Tulv  20,  191.5. 


jft^dleirafts  S&io^ldl 


Sir — There  have  been  .several  interesting  articles  of 
late  in  Engineering  Netcs  regarding  the  status  of  the 
engineer  and  why- as  a  professional  man  he  does  not  hold 
the  positions  he  should  relative  to  the  other  professions. 
I  think  Mr.  Benham,  of  Oklahoma  City,  Okla.,  struck 
the  keynote  in  his  article.  "Engineering  Students  Should 
Practice  Public  Speaking,"  in  the  issue  of  .July  15,  1915. 

Xearly  everyone  will  admit  that  no  profession  renders 
greater  service  to  mankind  than  the  engineering  profes- 
sion, not  only  materially,  but  in  the  comforts  and  con- 
veniences it  brings  and  in  the  impetus  it  gives  to  better 
thing.s — to  religion,  culture  and  philosophy.  These 
cpiestions  then  naturally  arise:  AVhy  does  the  engineer 
not  enjoy  the  prestige  other  professional  men  do?  Why 
does  he  not  receive  the  credit  due  him  for  the  service  he 
renders?    Why  is  he  not  a  properly  balanced  man? 

And  the  reason  ?  The  engineer  does  not  receive  enough 
publicity.  He  is  too  unassuming.  He  does  not  "mix." 
He  does  not  assert  himself  and  his  deeds  enough.  In  fact 
he  requires  a  publicity  agent;  and  he  must  needs  be  his 
own,  for  no  one  else  is  willing  to  fill  this  office  for  him. 
In  the  apt  words  of  the  young  philosopher:  "He  who 
tooteth  not  his  own  horn  the  same  shall  not  be  tooted." 

The  fault  lies,  it  seems  to  me,  in  our  colleges  and 
schools  where  the  future  engineers  receive  their  training, 
although  it  is  being  remedied  at  present  in  some  instances. 
In  the  university  the  engineering  students  constitute  the 
hardest  working,  most  self-centered  and  self-contained 
group.  (And  no  doubt  the  engineer  educated  in  the 
nniversity  is  broader  than  his  brother  of  the  technical 
school,  or  at  least  he  should  be.)  They  have  few  inter- 
ests outside  their  own  .studies,  which  occupy  nearly  all 
their  time.  They  are  not  good  "mixers"  as  a  rule.  They 
take  no  part  in  literary  societies  or  public  exercises  of  any 
sort.  They  are  quiet,  hard-working,  unassuming,  and 
therefore  little  known  among  the  student  body.  And  do 
not  these  characteristics  prevail  among  the  older  engi- 
neers of  your  acquaintance  who  are  practicing  their  pro- 
fession?   The  fault  must  lie,  then,  in  their  early  training. 

Where  is  the  remedy?  It,  too,  lies  in  onr  colleges  and 
schools.  There  should  be  literary  societies,  public  speak- 
ing or  entertainments  of  some  kind  that  would  place  the 
student  before  the  public  or  liefore  an  audience  and  give 
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liiin  vnluaMe  Iniiniiij;-  ;is  well  as  valualilc  ailvcrtisiiii;-. 
Tills  is  an  n^e  of  advertlsiiii;',  and  the  ciihiikht  must  "f^cl 
Into  the  game"  and  advertlsu  luinsi'ir. 

[  heard  a  prominent  highway  (iHicial  of  this  state  say 
not  long  ago  that  the  art  of  ])idilie  speaking  was  one  of 
the  most  important  attainments  tA'  llie  engineer  of  today. 
This  ollieial  is  an  able  s|)eal<er  hiniseir,  and  he  ciwcs  his 
success  largely  to  his  ability  to  talk  to  an  aiulience  eiiler- 
taiiiingly  on  teehnical  subjects. 

Jt  behooves  onr  schools  of  today  to  prepart'  the  iMigi- 
neer  of  tomorrow  for  elevation  to  the  pcisiticui  he  ileserxcs 
to  hold  among  the  other  jirofessionals, 

.1.  S.  Mii.i.Ki;. 

Wharnclitfe.  W.  Va..  .Inly  :!  I .   UM.V 

Oana^es'   lea  Vessel  ©peirsi^noim 

Sir — The  cajisizc  of  the  -Kastland"  lias  revealed  tu  the 
public  an  amazing  disregard  of  ])uhlie  safety  in  cdnnec- 
tion  with  the  stability  of  vessels  and  has  given  rise  to  a 
general  public  demand  for  a  more  etticient  inspection  of 
passenger  transport  by  water  than  that  now  existing. 
With  reference  to  this,  two  personal  experiences  of  the 
writer  may  be  worth  putting  on  recin-d. 

In  1893  while  living  in  Chicago  I  went  en  several  ex- 
cursions between  Chicago  and  Michigan  City  by  the 
exact  route,  I  believe,  which  was  to  have  been  followed 
by  the  "Eastland"  on  the  day  when  it  came  to  its  dis- 
astrous end.  The  boats  I  traveled  on  in  those  days  were 
so  unstable  that  the  stability  of  the  craft  was  maintained 
by  a  rolling  ballast  operated  as  follows:  On  the  lowest 
deck  there  were  about  twenty  heavy  barrels,  specially 
hooped  and  containing  lead  for  weight.  Against  the  cen- 
ter post  in  the  lower  deck  was  suspended  a  wooden  pendu- 
lum about  10  ft.  long.  A  foreman  sat  on  a  box  and 
watched  the  pendulum,  and  as  the  dear  peojile  were  en- 
joying themselves  and  moving  from  (uie  side  of  the  ship 
to  the  other  on  the  upper  decks,  he  would  swear  and  yell 
at  his  men  to  roll  the  barrels  to  the  side  necessary  to  trim 
the  boat,  as  indicated  by  the  motion  of  the  pendulum. 
Just  what  "formula"  was  used  to  make  the  travelers  safe 
I  never  knew,  and  I  doubt  very  much  whether  in  any 
other  country  in  the  world  such  trifling  with  danger 
would  be  permitted. 

Another  trip  I  once  made  was  from  Seattle  to  San 
Francisco  on  a  steamer  whose  name  as  I  now  remember 
it  was  "The  Queen."  She  was  a  beautifully  painted  ves- 
sel with  a  lot  of  woodwork  above  her  water  line  and  the 
usual  big  steel  smoke-stacks  coming  up  through  the  decks. 
Shortly  before  beginning  this  trip  "The  Queen"  had  lost 
one  of  her  propeller  blades,  and  the  chief  engineer  told 
me,  in  explaining  why  he  was  running  the  engines  at  such 
high  speed,  that  the  captain  had  determined  that  he  would 
take  his  300  passengers  into  San  Francisco  on  time  by 
using  forced  draft  to  make  up  for  the  loss  of  efficiency 
resulting  from  the  missing  blade.  In  consequence  of  this 
forced  draft,  the  smoke-stacks  were  so  hot  all  the  time 
that  we  enjoyed  the  spectacle  of  laborers  sitting  on  each 
deck  playing  a  hose  on  the  woodwork  around  the  stacks 
for  2%  days  during  the  entire  trip  to  San  Francisco.  We 
reached  there  on  time  and  of  cour.«e  hugely  enjoyed  the 
extraordinary  provisions  for  our  safety  and  comfort. 

I  doubt  very  much,  however,  whether  similar  laxness 
would  be  permitted  in  any  other  country  in  the  world. 
With  you  and  all  other  good  citizens  I  hope  some  day 


for  the  evistence  of  a  n(in|)(ilitieal,  practical  and  highly 
seieiiiilie  \ essel-i nspection  .system  in  the  United  States 
that  will  protect  onr  country  from  such  disgraceful  occur- 
rences as  llu^  appalling  "Kastland"  disaster. 

C.  L.  11. 
New  York,  .Inly  :?!,  191.5. 

Grave  ftlhxe  Essperiesiicedl  Eira^niraeea' 
a  dhaiace  lift  Hi^lhi'wsis^  W<Q>rlli 

Sir — If  city  and  state  highway  departments  would  or 
conid  employ  ex])erienced  engineers  instead  of  young  col- 
lege men  with  little  or  no  practical  experience  thousan<ls 
of  dollars  would  be  saxed  the  public  on  work  the  cost  of 
«liich  annually  mounts  into  millions  of  dollars. 

One  doesn't  lind  a  yming  and  inexperienced  pnysician 
acting  as  head  surgeon  in  a  big  hospital,  nor  a  young 
law  student  acting  as  counsel  of  a  big  corporation,  but  to 
see  an  inexiierienced  young  college  man  directing  the 
expeii(litui-e  of  thousands  of  dollars  on  public  road  uork 
is  common. 

It  is  very  easy  to  waste  money  in  highway  work  on 
account  of  poor  location,  a  branch  of  engineering  which 
re(piires  long  and  thorough  experience  both  in  prelimin- 
ary and  construction  work.  The  inexperienced  man  in 
nine  cases  out  of  ten  takes  the  easiest  route  known  to  the 
general  public,  simply  because  he  has  little  or  no  con- 
fidence in  him.seir  and  fears  the  result  of  a  mistake.  On 
the  other  hand,  1  know  many  old  railway  locating  engi- 
neers who  are  out  of  employment  at  the  present  time 
because  of  poor  business  conditions  throughout  the  coun- 
try— men  who  have  successfully  located  miles  and  miles 
of  railroads  in  the  United  States,  yet  today  they  would  l)e 
glad  to  make  $7.3  per  month.' 

Our  engineering  societies  ought  to  make  some  protest 
over  this  condition  of  affairs.  Are  those  men  who  have 
met  with  success  in  engineering  and  whose  employment 
would  sa\e  the  public  many  thousands  of  dollars  to  be 
allowed  to  sit  idle,  or  should  they  and  the  public  lie 
given  a  helping  hand  ? 

The  great  trouble  in  getting  men  for  highway  work 
is  generally  that  a  man  must  travel  several  miles  to  a 
large  city  to  take  a  written  examination,  and  in  a  writ- 
ten examination  the  younger  college  men  will  beat  the 
experienced  engineer  every  time.  It  often  happens  in  the 
Central  AYest  that  a  big  university  is  turning  out  men 
in  the  very  city  where  the  Chief  Highway  Engineer  is 
located  and  that  these  students  get  in  on  the  ground  floor 
when  it  comes  to  filling  up  the  Highway  Department  statt'. 

There  should  be  a  system  similar  to  that  which  the 
great  railroad  companies  have  of  hiring  men  on  their  rec- 
ord of  past  experience.  I  do  not  .want  college  studenfe; 
to  misconstrue  my  meaning  in  writing  this  letter,  for 
although  it  looks  as  though  1  was  down  on  the  college 
man.  this  is  far  from  true.  The  college  man  is  the  best 
man  without  a  doubt,  but  he  should  start  from  the  bottom 
of  the  ladder  and  work  up,  the  same  as  others  have,  as 
far  back  as  I  can  remember,  until  this  state  highwav  work 
started  up. 

A.    1\.    MlIOLLY. 

New  Orleans.  La.,  Aug.  7,  191,5. 

■*■ 

The  Mineral  Pniiluotion  €>f  Aln.sku  to  the  close  of  1914  is 
estimated  at  $268,150,000.  of  wliicli  $244,000,000  was  goltl.  Tlie 
territory's  mineral  prorturtion  in  1914  was  valued  at  $15,764.- 
000  and   included   aliout  21,.'inO.OflO  lb.   of  copper. 
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SYA'OPSIS — The  largest  hall  park  In  Uic  nniii- 
Iri/.  jS'ra/s  JfOfiOO  people.  Biiill  in  jive  nidiiths. 
Reinforccd-concrete  fifamU,  fence  and  club  house. 
Xenrli/  700.000  ru.ijd.  of  i/rnding  required. 

'I'lic  Hostciii  National  lA'anuo  Base  Ball  I'luh  opened 
ou  Aug.  18  its  new  park  in  the  Allstou  district,  only  15 
mill,  bv  street  ear  from  the  business  center  of  Boston. 
The  park  is  located  on  a  tract  of  land  which  np  to  last 
spring  was  a  golf  club,  situated  between  Commonwealth 
Ave.  on  the  south  and  tlie  tracks  of  the  Boston  &  Albany 
K.E.  on  the  north,  with  the  Charles  River  beyond.  The 
site  was  not  turned  over  to  the  contractor  until  Mar.  20 
of  tliis  year,  and  the  o])eniug  game  in  the  practically  com- 
pleted park  was  held  on  Aug.  18.  This  remarkably  fast 
contract  work  comprised  the  excavation  and  transfer  from 
cut  to  fill  of  about  100,000  cu.yd.  of  earth,  the  placing  of 
a  number  of  piles  under  the  footings  of  the  stands,  the 
erection  of  stands  cajiable  of  seating  40,000  people,  the 
construction    of    a    larue    eliib    house    and    a    reinforeed- 


cum  lete  leiiee  eiuirely  surrounding  the  grounds,  and  the 
lexeliiig  of  a  parking  space  outside  of  the  grounds  where 
automobiles  and  street  cars  can  stand  during  the  game. 

Fig.  4  shows  the  general  layoi^t  of  the  park  and  Fig.  1 
is  a  view  of  the  grounds  looking  north  across  them,  taken 
about  the  first  of  April,  just  as  work  commenced.  It 
will  be  seen  that  there  existed  on  the  golf  course  a  sizable 
pond  which  had  to  be  filled  in  at  the  beginning  of  the 
work.  The  ground  was  rolling,  and  steam-shovel  excava- 
tion consisted  in  leveling  up  the  playing  field,  in  filling 
tlie  pond,  and  in  excavating  for  the  lower  part  of  some  of 
the  stands,  tlie  fill  being  taken  by  horse  and  wagon  to 
make  the  slope  in  the  upper  part  of  the  stand.  This 
operation  resulted  in  the  level  of  the  jjlaying  field  being 
nearly  20  ft.  lower  than  the  level  of  the  concourse  back 
of  the  stand,  and  also  it  required  the  lower  part  of  some 
of  the  stands  to  be  built  directly  on  the  ground,  as  shown 
in  Fig.  5,  while  the  upper  parts  are  built  on  the  custom- 
ary columns. 

The  distinguishing  feature  of  the  field  from  the  lay 
viewpoint  is  its  extreme  size.     As  may  be  noted  in  Fig.  4, 


FIG.   2.    BOSTON   "BRAVES"    B.\LL  PARK  ON  JUNE  23,    191G.    AFTER   THREE    MONTHS 


FIG.    3.     LOOKING   OVER    THE    I'l.AYING    FIELD    TOWARD    THE   STANDS,   AUG.   16,   1915,   TWO 
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the  lioinc  plate  is  .'!")()  1't.  dislMiit  almii;  the  loul   line  rrmn  Three  types  oT  slrucliire  were  iiseil   in   the  stands — the 

the  nearest  point  on  the  stanti,  while  tlie  hleaehers  and  fjrandstand,  the  pavilions  and  the  hleachers,  graded  ae- 

the  far  side  of  tlic  ])avilioiis  are  so  far  distant  from  the  cording  to  price  of  admission.     These  were  laid  out   in 

diamond  as  to  veniovc  all  danger  of  hatting  a   fair  hall  eireiilar  plan  as  shown  in  Fig.  4.     A  detail  of  a  section 

into  a  stand.     The  idial  area  of  the  inelosnre  is  15  ari-es.  thro\igh  the  irraiidstand  is  shown  in  l-'ig.  .">.     The  ground 


FIG.   1.    SITE  OF  BALL  P.\RK  ON  .\PR.   1.   I'.IIS.   ALuL'T  A   WJCEK  Ai'-TER   WORK  C<:ilLM  E.XCKI  i 


voRK.    I ;  i;.\xi ',-i-Axi)  cox<'i:i:tk  ri  imi'leteh.  pavilion  concrete  peing  laid 


ITS  before  the  opening  of  the  park,    twenty  weeks  from  fig.  1  to  pig.  3 
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Oil  which  thf  grandstand  was  built  is  partly  in  cut  and 
partly  in  fill,  though  the  fill  is  not  shown  in  the  particular 
section  drawn  in  the  figure. 

The  slope  of  the  stands  is  designed  to  afford  a  good  view 
of  the  diamond  from  every  point.  The  lower  steps,  in 
front  of  the  boxes,  have  a  3-ft.  tread  and  3-in.  rise,  and 
the  main  steps  increase  in  rise  from  .51/2  in.  at  the  bottom 
to  101/2  ill-  at  the  top,  with  a  uniform  tread  of  214  ft. 
The  seats  themselves  rest  on  concrete  steps  in  the 
lower  part  laid  directly  on  the  ground  and  reinforced 
along  the  bottom  with  a  plane  of  wire  mesh.  Above  the 
ground  the  steps  are  of  the  same  relative  slope  and  size, 
but  are  of  reinforced  concrete,  of  the  design  shown  in 
Fig.  5,  resting  on  stringers,  which  in  turn  rest  on  columns 
spaced  20  ft.  transversely  and  10  to  17  ft.  longitudinally, 
according  to  the  requirements  of  the  layout. 

The  columns  and  stringers  are  of  structural-steel  mem- 
bers framed  together  at  the  junctures  and  incased  with 
concrete,  according  to  the  details  sliown  in  Fig.  5.    At  the 
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FIG.    5.     DETAILS   OF   GRANDSTAND    AT    BOSTON    BALL    PARK 
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rciir  liay  of  tlu'  span  tlio  slnutural  steel  of  the  concrete 
and  steel  columns  is  extended  uj)  to  form  the  columns 
for  llie  grandstand  roof,  which  extends  forward  and  is 
carried  on  columns  rising  directly  from  footings  near  the 
forward  end  of  the  stand.  The  rear  columns  are  con- 
nected by  hollow-tile  plastered  to  form  curtain  walls. 
The  stands  are  separated  from  the  field  by  a  reinforced- 


•oncrete  fence  shown  in  Fig. 


In  the  grandstand  the 
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Cro&s-Sec+ion 
FIG.    6.     PAVILIONS    AND    BLEACHER    SECTIONS 

seats  are  of  the  folding  individual  type,  bolted  down  to 
the  concrete  steps. 

The  pavilions  and  bleachers  are  of  the  general  section 
shown  in  Fig.  6  and  of  structural  detail  corresponding 
to  the  typical  detail  given  in  Fig.  5.  The  difference  be- 
tween these  stands  and  the  grandstand  is  that  there  is  no 
cover,  and  that  instead  of  folding  seats  there  are  benches 
screwed  down  to  permanent  cast-iron  standards.  The 
framing  details  are  the  same  as  in  the  grandstand,  except 
where  space  required  cross-bracing  girders  to  stiffen  the 
columns.  All  stands  are  approached  by  ramps  through 
the  structure  and  up  to  the  rear  promenade.  The  boxes 
at  the  front  of  the  grandstand  are  entered  from  down- 
ward-sloping inclines,  as  shown  by  dotted  lines  in  Fig.  5. 

All  the  columns  tinder  the  grandstand  and  pavilion  B 
■were  founded  on  concrete  piles  of  the  "pedestal"  type, 
driven  by  the  MacArthur  Concrete  Pile  &  Foundation  Co. 
For  these  footings  305  piles,  of  an  average  length  of  20 
ft.,  were  driven  singly  or  in  groups  of  from  two  to  thir- 
teen per  footing.  The  soil  consisted  of  the  loam  fill, 
brought  in  most  cases  from  the  remainder  of  the  field  and 
■underlain  with  sand  and  gravel.  Piling  was  especially 
required  over  the  site  of  the  old  pond. 

The  office  and  club  house  at  the  entrance  to  the  field  is 
a  three-story  building  of  pleasing  design,  mainly  of  rein- 
forced concrete.  The  fence  which  surrounds  the  site  is 
13  ft.  high  and  has  a  vertical  reinforced-concrete  slab 
between  posts  spaced  every  12  ft.,  with  an  expansion  joint 
at  every  fourth  post.  At  the  rear  of  the  playing  field  the 
revised  ground  elevation  is  so  far  above  the  tracks  of  the 
Boston  &  Albany  R.R.  that  a  19-ft.  concrete  retaining 
wall  was  required  to  protect  the  tracks,  the  usual  12-ft. 
fence  being  superposed  on  the  wall. 

Construction  w'ork  was  naturally  carried  out  by  a  very 
large  force  on  account  of  the  short  time  which  was  per- 


mitted for  the  work.  Steam-shovel  excavation  into  wag- 
ons cared  for  the  cut  and  till  in  the  first  part  of  the  work. 
Then  followed  the  erection  of  the  steel  reinforcing  the 
columns  and  girders  in  the  upi)er  part  of  the  stand  and 
the  direct  laying  of  the  concrete  steps  at  the  lower  part 
of  the  seats.  As  soon  as  the  steelwork  was  uj),  the 
girders  were  connected  with  wooden  forms  and  the  con- 
crete poured  from  a  high  tower  and  chute  which  permitted 
the  movement  of  the  chute  to  any  loca- 
tion on  a  very  large  section  of  the 
stand.  There  were  two  such  plants 
and  the  towers  moved  from  place  to 
place  to  cover  the  section  under  way. 
The  making  of  a  i)laying  field  was 
one  of  the  first  things  started  in 
the  work.  As  soon  as  the  leveling-up 
process  was  completed  subsoil  and  soil- 
ding  work  was  started,  so  that  even 
before  the  stands  were  fairly  along  the 
diamond  and  the  outlying  parts  were 
well  toward  completion  (Fig.  2).  This 
was  necessary  so  that  the  field  would 
be  in  perfect  condition  by  the  time  the 
first  game  was  played. 

The  view  in  Fig.  3,  taken  Aug.  Ki, 
only  two  days  before  the  opening 
game,  shows  that  the  park  was  prac- 
tically completed  in  the  very  short  time 
allowed — less  than  five  months. 

The  structural  design  of  the  stands 
was  in  charge  of  the  Osborn  Engineering  Co.,  of  Cleve- 
land, Ohio,  and  the  construction  was  carried  out  by  the 
James  E.  (Taffney  Co.,  the  president  of  which,  James  E. 
Gaffuey,  is  also  president  of  the  Boston  ISTational  League 
Club.     R.  G.  Collins,  Jr.,  was  Engineer  of  Construction. 

Moire  F]lood!='Dnstts='Ictt  Faiaiiag  Im 
Fatltlslbtuiirglh  ©e^tuiim 

Following  tile  extensive  flood-filling  enterprise  carried 
out  by  the  city  of  Pittsburgh  on  the  north  side  (Alle- 
gheny) a  few  years  ago,  a  large  piece  of  filling  work  on 
the  Pittsburgh  side  was  recently  started  by  M.  O'Herron, 
contractor. 

The  work  is  on  Duquesne  Way  and  Penn  Ave.  and  the 
transverse  streets  from  Water  St.  to  7th  or  Sandusky 
St.,  ■with  some  minor  w^ork  extending  as  far  as  11th  St. 
This  territory  is  to  be  raised  to  El.  33.9,  the  Allegheny 
filling  having  been  carried  up  to  El.  33. 

The  -work  is  distinguished  by  the  novel  street  drainage 
system  adopted.  The  streets  were  laid  out  without  longi- 
tudinal slope,  so  that  gutters  will  not  perform  ihcir 
ordinary  service.  Longitudinal  12-in.  drains  are  laid 
under  the  street  near  the  curb,  receiving  branch  pi]  es 
from  street  inlets  located  in  the  curb  about  40  to  60  ft. 
ajiart.  These  s])ecial  storm  sewers  discharge  into  the 
transverse  or  main  outfall  sewers  in  the  cross  streets. 


^ 


Lime  Production  in  1914 — The  lime  made  in  the  United 
States  in  1914  as  reported  by  the  United  States  Geological 
Survey  amounted  to  3,3S0.92S  tons,  valued  at  $13,247,676.  The 
plants  operating  were  reduced  from  1023  in  1913  to  954  in 
1914.  The  number  of  kilns  in  operation  increased  from  2338  in 
1913  to  2374  in  1914.  The  most  marked  feature  of  the  lime 
industry  since  1906  has  been  the  rapid  growth  in  the  produc- 
tion of  hydrated  lime,  which  in  1913  had  increased  over  300% 
in  both  quantity  and  value. 
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roiul,  lumber  for  camp  buikling.s  anil  otiier  purposes  will 
be  supplied  by  this  mill. 

Work  will  be  begun  during  August  on  clearing  of  tim- 
ber that  jiortion  of  the  floor  of  Hetch  Hetch.v  Valley  tli.it 
will  be  flooded  by  the  construction  of  the  lletch  Hetcliy 
diversion  dam.  A  wagon  road  has  been  completed  from 
the  bench  above  the  dam  site  to  the  floor  of  the  valley. 
All  of  the  timber  cut  in  the  reservoir  will  be  used  for  tun- 
nel work,  railroad  ties,  poles  and  forms.  On  account  ol 
the  inaccessibility  of  the  valley  it  would  not  be  profitalilc 
to  sell  any  of  the  wood  to  outside  markets. 

A  portion  of  the  Hetch  Hetchy  Valley  will  be  flooded 
this  winter  by  the  construction  of  a  small  diversion  dam 
and  diversion  tunnel  to  bypass  the  waters  of  the  Tuo- 
lumne River  around  the  main  dam  while  the  latter  struc- 
ture is  being  built  next  year.     That  ]iortion  of  the  rcscr- 


Despite  the  fact  that  construction  work  on  the  Hetch 
Hetchy  water-supply  for  San  Francisco  has  been  greatly 
handicapped  by  lack  of  funds,  as  a  result  of  the  European 
War  and  the  consequent  stringency  of  the  money  market 
which  has  prevented  the  sale  of  4V2-per  cent,  municipal 
bonds,  all  of  the  work  necessary  to  comply  with  the  terms 
of  the  Raker  Act  is  being  rushed  by  City  Engineer 
O'Shaughnessy,  and  the  great  task  of  bringing  Sierra 
water  to  San  Francisco  is  well  under  way. 

Work  has  been  started  at  Early  Intake  on  a  tunnel 
1.01^  ft.  in  diameter,  which  will  be  a  part  of  the  pernui- 
iient  main  aqueduct,  and  pass  through  a  formation  of 
solid  granite  for  :i  distance  of  20  mi.  to  a  forebay  reser- 


CUNSTRUCTION   WORK  ON  NEW  HETCH  HETCHY   WATER-SUPPLY,   SAN    FRANCISCO,   CALIF. 
Lett — City  sawmill  cutting  lumber  for  forms  and  camp  buildings.     Right — Cut  on  new  road   built  by  city 


voir,  and  thence  to  the  Moccasin  Creek  jiower  station. 
The  Early  Intake  is  12  mi.  downstream  from  Hetch 
Hetchy  Valley,  at  an  elevation  of  2320  ft.  above  sea  level. 
To  facilitate  the  proposed  tunnel  construction,  work  is 
being  rushed  on  a  branch  wagon  road  3  mi.  long  and 
14  ft.  wide  from  Early  Intake  to  the  main  transportation 
road,  10  mi.  of  which  has  recently  been  completed  by  the 
Utah  Construction  Co.  The  Early  Intake  road  runs  from 
the  crest  of  the  ridge  to  the  bottom  of  Tuolumne  River 
caiion,  through  a  particularly  rugged  country,  all  of  which 
is  in  a  granite  formation.  This  branch  road  is  now  80 
per  cent,  completed. 

San  Francisco  owns  a  large  amount  of  timber  on  Canon 
Ranch,  an  area  of  160  acres,  between  Hog  Ranch  and 
Hetch  Hetchy  Valley.  Because  of  the  high  cost  of  lumber 
in  the  open  market,  the  city  engineer  tleemed  it  advis- 
able to  erect  a  sawmill  on  Caiion  Ranch.  A  contract  for 
the  mill  equipment  was  awarded  on  Apr.  19,  1915,  to  the 
Eby  Machinery  Co.  The  mill  was  put  in  operation  on 
July  30  and  w\\]  be  run  continuously.  All  of  the  timber 
for  the  forms  to  he  used  in  concrete  construction  in  and 
near  the  dam.  railroad  tics  for  use  in  the  transportatiim 


thus 


voir   which   will   be   under   the   waters   of   the 
formed  will  be  the  first  to  be  cleared  of  timber. 

A  very  extensive  study  was  made  of  the  design  of  a 
Cyclopean  concrete  dam  to  be  constructed  on  the  Tuo- 
lumne River  at  the  lower  end  of  Hetch  Hetchy  Valley. 
Every  type  of  arch  and  gravity  section  was  considered, 
and  a  gravity  dam,  arched  as  an  additional  safety  factor, 
was  tentatively  chosen  as  the  type  best  adapted  to  local 
conditions  at  the  dam  site.  This  dam  will  be  300  ft.  high 
and  will  have  a  crest  length  of  750  ft.  Its  cost  will  be 
approximately  $4,000,000.  The  design  has  just  been  com- 
pleted by  the  city  engineer. 

City  Engineer  O'Shaughnessy  has  been  exerting  stren- 
uous efforts  to  make  an  arrangement  by  which  contractors 
would  construct  the  67  mi.  of  railway  from  Rosasco,  on 
the  Sierra  R.R.,  to  the  Hetch  Hetchy  dam  site  this  year, 
and  accept  41/^  per  cent.  Hetch  Hetchy  bonds  in  payment. 
Two  local  re]3resentatives  of  one  of  the  largest  contracting 
firms  in  America  are  now  in  the  valley,  figuring  on  tliis 
work.  The  cost  of  this  railway  is  estimated  by  the  city 
engineer  at  approximately  $1,850,000.  He  is  hopeful 
that   funds  will   soon   be  procui-cd    for  this  jiurjiose. 
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The  accDiiipanyinfi'  plu)toj;r:i]ilis  >\\nw  a  \va>li(i 
new  fill  on  the  New  York  State  road  near  We.-tlieh 
caused  by  the  very  heavy  rain  of  Auj;.  !(.  The 
recently  been  made  over  the  arch  bri(lj;c  sIkiwh  in 
and  was  retained  mainly  l)y  the  win.us  of  tiiat 
After  preliminary  fiiillyinfj  tiie  lili  was  washed 
shown  in  Fior-  1.  foUowiiiir  the  faiiui'c  of  one  o\'  t 
walls,  as  shown  in  Fiu'.  •<;. 
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A  State  Civil  asrid   Meclhaffaical 
Eira^iaiieea'  aiadl  Aipclha^ect 

A  notable  law  has  just  been  passed  by  the  Wisconsin 
legislature  and  approved  by  the  ffovernor,  creatinjj  the 
oflice  of  state  engineer  with  a  broad  range  of  duties. 

The  chief  engineer  is  to  be  appointed  by  the  Ttailroad 
Commission  and  may  lie  removed  by  the  governor  upon 
hearing.     This  ehier  engineer  has  three  lines  of  dutv — ■ 


To  what  e.\t(.'nt  outside  architects  will  be  called  in  for 
state  work  apparently  will  depend  on  the  future  attitu<le 
of  the  heads  of  state  departments  and  the  opinions  of 
the  chief  engineer  combined. 

Slate  Power-Plant  Supervision — The  chief  engineer 
is  rccpiircd  to  examine  and  inquire  into  the  matter  of 
o]ieiating  all  state-owned  power  and  electric  ])lants, 
jinniping  or  heating  stations  and  to  direct  .such  changes 
in  the  methods  or  processes  employed  as  will  result  in 
the  most  economical  and  efficient  operation  thereof.  The 
sui)erintendents  of  such  plants  must  keep  suitable  records 
as  directed  by  the  chief  engineer.  In  his  annual  re- 
port the  chief  engineer  must  show  in  tabular  form  the 
cost  of  operation  per  unit  of  product  or  service  of  each 
power  or  electric  plant,  heating  or  i)uni])ing  station  oper- 
ated by  any  state  institution. 

This  is  the  first  case  of  a  state  creating  the  office  of 
chief  engineer  to  handle  all  classes  of  engineering  ser- 
vice for  the  state,  not  to  .speak  of  architectural  service. 
The  iin]iortance  of  the  railroad  conunission  is  still  fur- 


FIGS.  1  AND  2.    WASHOUT  ON  STATE  ROAD  NEAR  WESTFIELD,  N.  Y. 
The  two  men  are  standing  at  about  the  same  place   in  each   view 


engineering  for  all  state  departments  and  bureaus,  archi- 
tectural services  to  the  state,  and  supervision  over  and 
improvement  of  power,  heating  and  similar  plants  of 
public  institutions. 

Engineering — He  is  to  have  charge  of  all  engineering 
performed  by  or  for  the  state  or  any  of  the  departments, 
boards,  or  commissions  of  the  state,  or  in  the  promotion 
of  any  engineering  or  architectural  projects  undertaken 
by  the  state.  He  shall  furnish  engineering  services  to 
any  branch  or  department  of  the  state  upon  requisition. 
Provision  is  made  for  having  engineering  or  architec- 
tural work  done  liy  contract,  in  which  case,  however, 
the  chief  engineer  shall  act  with  the  administrative  of- 
ficers in  letting  such  contracts,  and  he  shall  audit  claims 
under  it.  ^^^lere  any  department,  board,  etc.,  requires 
permanent  engineering  service  the  chief  engineer  will  ap- 
point assistants  to  do  such  work,  to  be  designated  state 
highway  engineer,  state  architect,  university  architect, 
etc.,  as  may  be  appropriate. 

Architectural  Service — The  duties  of  the  chief  engi- 
neer as  to  architectural  service  are  described  by  e.xactly 
the  same  «-ording  as  that   detining  engineering  service. 


ther  increased  by  the  new  law.  The  railroad,  utilities, 
and  water-power  work  of  the  commission's  engineering 
department  presumably  will  be  handled  in  future  merely 
by  one  of  the  departments  or  branches  under  the  chief 
engineer. 

m 
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As  noted  in  Engiiii'eriiuj  Xeirs  of  June  2,1:,  IS)  15,  p. 
124.5,  a  perjietual  injunction  was  issued  on  June  9  against 
C.  A.  P.  Turner,  of  Jlinneapolis,  llinn.,  restraining  him 
from  "directly  or  indirectly  making,  constructing,  using  or 
vending  to  others  to  be  used  .  .  .  rein  forced-concrete 
flooring  for  buildings,  containing  or  employing  the  inven- 
tion described  and  patented  in  Norcross  letters  patent 
No.  698,542,  or  any  .  .  .  flooring  .  .  .  similar  to 
those  heretofore  constructed  ...  by  ...  C.  A.  P. 
Turner  under  and  in  accordance  with  letters  patent  Nos. 
985,119  and  1,003,384."  Subsequent  to  that  the  C.  A.  P. 
Turner  Co.  marketed  a  type  of  flat-slab  construction 
known  as  the  ■"spiral  mushroom,"  wliicli  was  illustrated  in 
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EiK/ineering  News  of  July  lo,  1915,  p.  1-U.  Lliuk'r  ilntc 
of  Aug.  3,  1915,  the  United  States  District  Court  at 
.Minneapolis  decided  that  this  later  design  came  in  the 
same  category  as  Mr.  Turner'.s  previous  design  and  that 
the  injunction  still  held  against  the  later  design.  The 
court  fined  Mr.  Turner  $200  for  violating  the  injunction. 


Ts'SiBiHi  (Goes 


®saedl  J 


An  unu.^iial  railway  accident  occurred  on  a  trestle  at 
Rainier,  Wasli.,  on  the  Gray's  Harbor  branch  of  the 
Chicago,  Jlihvaukee  &  St.  Paul  R.R.,  in  which  three 
])ersons  were  killed  and  si.xteen  injured,  as  noted  in 
Engineering  Neus,  July  15.  Just  before  the  Milwaukee 
passenger  train  appeared,  a  freight  passed  under  the 
trestle  on  the  tracks  of  the  Northern  Pacific  Ry.  A 
crane  arm  carried  on  a  car  of  the  freight  train  worked 
loose,  and  swinging  out  caught  a  diagonal  cross-stringer 
of  the  trestle,  tearing  out  a  bent.  Although  an  attempt 
was  made  to  flag  the  passenger  train,  it  was  impossible  to 
stop  it  before  it  reached  the  trestle.  The  wreckage  is 
shown  in  the  three  accompanying  ]ihotographs,  furnished 
by  J.  R.  West,  Chief  Engineer,  Port  of  Seattle,  who  with 
his  family  was  traveling  in  the  parlor  car  of  the  passenger 
train.  Of  the  three  cars  this  was  the  only  one  that  re- 
mained on  the  trestle. 

The  cause  of  the  trouble  was  the  insecure  roping  of  the 
crane  on  the  freight  car.  This  was  done  by  an  inexper- 
ienced employee  of  the  construction  company  owning  the 


FIG.    ?.      PARLOR    CAR    LEFT    ON    TRESTLE);    DAY    C(JACH 
SMASHED;  SMOKER  PROPPED  AGAINST  TRESTLE 

crane.  The  Northern  Pacific  Ry.  did  not  inspect  this  car 
and  crane.  George  F.  Yantis,  prosecutor  of  Thurston 
County,  Washington,  stated  in  his  formal  findings  that 
■'while  there  is  some  evidence  of  negligence  on  the  part 
of  the  Northern  Pacific  agents  in  receiving  and  moving 
the  car  on  which  was  the .  crane,  it  does  not  seem  that 
the  negligence  was  of  such  nature  as  should  render  the 
ao'ents  criminnlh   li.-iMc  iimlcr  uiir  biw."' 


FIGS.  1   AND  2.    VIEWS  OF  THE  WRECKAGE 

from    front   end    of   parlor  car;    shows  Northern  Pacific  train   on   lower   level,   locomotive  in   distance. 
Smashed   day   coach   in   which   17   of   the  IS  passengers  were  badly  injured 


August.  .19,  1915 
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The  otlko  of  coroner  has  been  abolished  in  Thurston 
County,  which  of  course  prevented  an  in<iuest.  Instead, 
a  justice  of  the  peace  took  evidence  and  furnished  tlie 
prosecutor  with  a  transcrijit.  It  was  the  duty  of  the 
prosecutor  to  file  formal  findings  and  these  took  the  place 
of  a  coroner's  jury  verdict. 


The  committee  on  port  and  terminal  facilities  for  the 
City  of  New  York  (made  up  of  the  Comptroller,  the 
President  of  the  Borough  of  Manhattan,  the  President 
of  the  Borough  of  Brooklyn,  and  tlie  Commissioner  of 
Docks  and  Ferries)  has  recommended  to  the  Board  of  Es- 
timate and  Apportionment  that  a  connnission  be  appointed 
with  instructions  to  investigate  thoroughly  the  problem 
of  dock  improvement  in  the  City  of  New  York  and  to 
jiroduce  a  plan  for  the  proper  development  of  that  port. 
The  committee  further  recommended  the  appointment 
to  that  commission  of  John  F.  Stevens,  the  well-known 
railway  engineer  and  former  chief  engineer  of  the  Panama 
Canal ;  George  F.  Swain,  professor  of  civil  engineering 
in  the  Graduate  School  of  Applied  Science  of  Harvard 
University,  and  ^Yilliam  C.  Loree,  who  retired  from  the 
position  of  general  manager  of  the  Baltimore  &  Ohio 
Southwestern  E.E.  about  a  year  ago.  The  committee 
states  that  these  men  were  selected  after  consideration  of 
about  thirty  names  of  engineers  and  railroad  experts. 

^lessrs.  Stevens,  Swain  and  Loree  have  .submitted  a 
statement  of  their  understanding  of  the  work  to  be  done, 
in  which  they  say  : 

We  understand  the  problem  is  the  study  of  the  terminal 
facilities  of  New  York  City  and  the  formulation  of  some  plan 
which  will  correlate,  simplify  and  facilitate  the  methods  of 
collection,  storage  and  distribution  of  freight  in  New  York 
City.  This  problem  involves  the  study  of  the  various  railroad 
and  steamship  terminals,  their  relation  to  business  centers, 
the  method  of  carrying  freight  through  the  streets,  the  inter- 
change of  freight  between  railroad  and  steamship  lines — in 
general,   the  entire   terminal    facilities  of  the  city. 

They  also  submitted  a  schedule  of  the  cost  of  organiza- 
tion of  the  proposed  commission,  which  includes  annual 
salaries  of  the  three  commissioners  at  $15,000  each  and  a 
secretary,  a  field  engineer,  a  transportation  engineer,  a 
designing  engineer  and  chief  draftsman,  and  a  real-estate 
expert,  each  at  $5000.  Other  expenses  for  engineers, 
clerks  and  offices  would  bring  the  annual  expenditure  up 
to  about  $135,000  per  year.  The  committee  says  that 
the  work  should  take  at  least  two  years. 

It  is  understood  that  the  Board  of  Estimate  and  Ap- 
portionment will  approve  this  scheme  on  Aug.  26,  and  that 
the  commission,  as  sugge.sted,  will  soon  go  into  effect. 


Mendes  Cohen,  past  presiilent  of  the  Aniericaii  Society 
of  Civil  Engineers,  and  prominent  in  the  early  days  of 
American  railway  engineering,  died  Aug.  13  at  his  home 
in  Baltimore,  Md.,  aged  8-t  years. 

He  was  born  May  4,  1831,  soon  after  the  Baltimore  & 
Ohio  R.R.,  one  of  the  first  railways  in  America,  was 
put  into  operation.  His  father  was  a  banker  of  Baltimore 
who  helped  to  finance  many  of  the  early  public  works 
of  *'  's  country. 


The  death  of  Jlendes  Cohen's  father  in  1847  resulted 
in  the  young  man's  starting  out  to  earn  a  living  at  the 
age  of  1(i  years.  His  first  work  was  as  ap]>rentice  machin- 
ist in  the  Baltimore  locomotive  works  of  the  famous  Ross 
Winans,  builder  of  many  early  American  locomotives. 
In  1851,  at  the  age  of  20  years,  Mr.  Cohen  was  ap])ointed 
assistant  engineer  of  the  Baltimore  &  Ohio  R.R.  on  work 
connected  with  the  construction  of  the  Broad  Tree  Tunnel. 

On  the  completion  of  this  work  he  was  transferred  to  the 
motive-power  department  of  the  railway.  Two  im])ortant 
duties  were  assigned  to  him  during  this  period — the  adap- 
tation of  the  wood-burning  passenger  locomotives  to  coal 
burning  and  the  handling  of  traffic  on  the  famous  10-])er 
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cent,  temporary  grade  over  the  Kingwood  Tunnel,  a 
remarkable  achievement  in  railway  operation. 

At  24  years  of  age  he  became  assistant  superintendent 
of  the  Hudson  River  R.R.,  with  which  company  he  re- 
mained until  1861,  when  he  succeeded  Gen.  George  B. 
McClellan  as  operating  head  of  the  Ohio  &  Mississippi 
R.R.,  first  being  superintendent  and  later  president  and 
superintendent.  Shortly  after  the  end  of  the  Civil  War 
ilr.  Cohen  retired  from  this  position  and  for  a  short 
time  was  connected  with  the  Philadelphia  &  Reading 
Ry. 

From  1868  to  18T1  he  was  comptroller  and  assistant 
to  the  president  of  the  Lehigh  Coal  &  Navigation  Co. 
In  1872  he  was  chosen  president  of  the  Pittsburgh  & 
Connellsville  R.R.,  which  was  subsequently  consolidated 
with  the  Baltimore  &  Ohio  R.R.  system.  For  many  years 
he  was  a  prominent  consulting  engineer  of  Baltimore,  and 
in  1892  was  elected  president  of  the  American  Society 
of  Civil  Engineers,  of  which  he  had  been  a  memljcr 
since   1867. 
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Extensive  irrii^atioii  srliemes  alla-ting  iihout  500,000 
acres  of  new  lan'd  in  Soutliem  Alberta  are  being  devel- 
oped by  the  irrigation  branch  of  the  Canadian  Depart- 
ment of  the  Interior,  under  the  direction  of  H.  Peters,  ir- 
rigation commi.ssioner.  The  nucleus  of  the  system  now 
behig  planned  is  being  opened  up  this  season,  covering 
:{0,000  acres  in  the  Taber  district  east  of  Lethbridge, 
which  is  under  development  by  the  Canadian  Pacific  Ey. 
The  government  engineers  are  now  conducting  a  survey 
for  the  extension  of  this  system  for  a  considerable  distance 
east  of  Taber.  The  second  liranch  of  the  new  system  will 
include  the  area  Iving  east  of  Stirling  to  Foremost,  along 
the  Lethbridge- Weyburn  branclx  of  the  Canadian  Paiific 
Ry.  A  third  braiiih  will  cover  the  area  east  of  Coutts 
along  the  international  boundary.  It  is  proposed  to  fur- 
nish the  water  for  these  branches  of  the  system  through 
three  main  arteries  tapping  the  St.  Mary's,  Belly,  Water- 
ton  and  ]\Iilk  rivers.  As  a  considerable  amount  of  the 
Milk  River  water  will  be  diverted  by  an  American  irriga- 
tion project,  the  government  engineers  are  planning  to 
bring  water  from  the  Waterton  and  Belly  rivers  to  make 
up  for  tliat  to  be  thus  diverted.  An  artery  from  the  Milk 
Biver,  a  little  to  the  West  of  Milk  River  town,  will  fur- 
nish the  supply  for  the  third  branch.  Survey  parties  are 
now  in  the  field  making  an  accurate  survey  of  the  course  of 
the  river. 

Another  scheme,  the  surveys  for  which  have  been  al- 
ready made  by  the  government  engineers,  is  known  as  the 
Old  :\ian  River  diversion  project,  by  which  it  is  pro- 
posed to  irrigate  100,000  acres  of  the  lands  to  the  north 
of  Lethbridge.  These  various  works  will  not  be  built 
and  operated  by  the  governm'ent,  which  simply  proposes 
to  undertake  the  necessary  surveys  so  that  they  may  be 
in  readiness  when  construction  is  undertaken  by  local 
crganiiations.  Under  recent  legislation  adopted  by  the 
Alberta  government  tbe  farmers  are  authorized  to  organize 
irrigation  districts,  bonding  each  district  for  the  cost  of 
the  system,  the  farmers  paying  for  the  use  of  the  water. 
This  law  will  apply  to  all  irrigation  systems  undert^iken 
in  the  future.  While  the  Old  :Man  Eiver  project  is  likely 
to  be  executed  in  the  near  future,  the  construction  of  the 
other  systems  may  be  deferred  for  some  time  until  the 
country  to  be  served  by  them  is  more  thickly  settled. 

Street-RailwaT  Traoks  in  certain  Ohio  cities  may  be  laid 
without  the  conJent  ot  abutting  property  owners,  according 
to  a  decision  of  the  Ohio  Supreme  Court  on  July  20.  The  de- 
cision amrms  the  right  ot  a  city  to  introduce  into  its  charter 
a  provision  permitting  street-railway  tracks  to  be  bu.lt  by 
order  of  the  Citv  Council  without  obtaining  the  consent  of  a 
majoritv  of  the  abutting  property  holders.  In  the  city  of 
Cleveland,  certain  wealthy  property  owners  along  Euclid  Ave. 
between  East  22nd  and  East  40th  St.  made  an  agreement  years 
ago  to  give  no  consent  for  the  laying  of  street-car  tracks  on 
the  avenue  unless  aU  property  owners  joined  therein.  Under 
the  decision  now  made  by  the  court  of  last  resort,  the  city 
authorities  of  anv  city  in  Ohio  having  a  charter  for  self-gov- 
ernment can  rule  as  to  the  construction  of  street-railway  ex- 
tensions. 

DiKPonal  of  Indu»«rial  Waste*— The  headquarters  for  the 
investigation  of  methods  for  the  disposal  of  industrial  wastes, 
now  being  carried  on  by  the  United  States  Public  Health  Ser- 
vice, have  been  moved  from  Washington  to  Cincinnati,  in 
order  to  cooperate  with  the  Ohio  River  investigation  in  charge 
of  Passed  Asst.  Surgeon  W.  H.  Frost,  U.  S.  Public  Health 
Service  The  industrial  waste  studies  are  under  the  super- 
vision of  Karle  B.  Phelps.  Professor  of  Chemistry,  Hygienic 
I  aboratorv  Washington,  T>.  C,  with  H.  B.  Hommon  in  charge 
of  the  Cincinnati  and  field  ofnces.  The  staff  consists  of  San- 
itary Chemist  H.  C.  Colson.  Jr..  in  charge  of  tests  at  tannery, 


Luray,  Va.;  Sanitary  Bacteriologist  Walter  E.  Brown,  in 
charge  ot  tests  at  strawboard  plant,  Noblesville,  Ind.;  Sanitary 
Engineer  H.  R.  Crohurst;  Sanitary  Bacteriologists,  W.  v.  D. 
Ticdeman  and  Emery  J.  Thierault,  assisting  in  the  studies  of 
industrial  wastes  on  the  Ohio  River  watershed  in  the  vicinity 
of  Cincinnati. 

The  Kaw  Valley  Drainage  Board  will  add  4  or  5  ft.  to  the 
height  of  its  levees  on  the  Kaw  or  Kansas  River  in  Kansas 
City,  Kan.  This  will  bring  the  levee  grade  to  the  level  of  the 
floors  of  the  highway  bridges  and  to  the  top  of  the  ties  of  the 
railway  bridges.  The  freeboard  room  thus  provided  will  ac- 
commodate a  volume  ot  water  equal  to  the  estimated  entire 
flow  of  the  river  in  the  flood  of  June  30,  1903  (300,000  to  350,- 
000  sec. -ft.).  The  Kansas  City  Southern  Railroad  Co.  has 
agreed  to  raise  the  level  of  its  bridge  at  the  foot  of  Ohio 
Ave.,  which  means  a  new  and  longer  bridge,  estimated  to  cost 
$135,000.  The  only  other  railroad  bridge  which  is  similarly 
obstructive  is  that  of  the  Chicago  Great  Western  (used  also 
by  the  Missouri  Pacific)  at  the  mouth  of  the  river.  Efforts 
are  being  made  to  get  this  bridge  raised  also.  The  levees  will 
be  raised  vertically  in  some  places  and  on  the  present  slope  of 
2  to  1  in  others,  widening  portions  of  the  top  to  40  ft.  The 
dirt  will  be  obtained  from  the  river  channel  by  means  of  a 
dredge  being  built  by  the  drainage  board.  Estimates  of  the 
yardage  are  now  being  made.  S.  H.  McNeil  is  chief  engineer 
and  E.  B.  Murray,  of  Kansas  City,  is  consulting  engineer  to 
the  Kaw  Valley  Drainage  Board,  whose  address  is  care  of 
Osage  &  Pyle.   Kansas  City,   Kan. 


Mr.  G.  E.  Byars,  recently  City  Engineer  of  Waco,  Tex., 
has  been  appointed  Superintendent  of  Buildings  and  Grounds 
uf  the  Agricultural  and  Mechanical  College  of  Texas  at  Col- 
lege  Station. 

Mr.  O.  P.  Hand,  former  Advertising  Manager  of  the  Min- 
neapolis Iron  Store  Co.,  of  Minneapolis,  has  been  appointed 
Director  of  X'ublicity  of  the  Burd  High  Compression  Ring  Co.. 
of  Rockford,   HI. 

Mr.  J.  Borge,  formerly  Chief  Engineer  of  the  National 
Incinerator  Co.,  of  New  York  City,  and  of  Lewis  &  Kitchen, 
Chicago  and  Kansas  City,  has  organized  the  Borge  Incinerator 
CorporiUion,  with  oflflces  in  the  Flatiron  Building,  New  York 
City.     He  has  been  elected  its  President. 

Mr.  Gardner  S.  Williams,  M.  Am.  Soc.  C.  E..  Consulting  En- 
gineer, of  Ann  Arbor,  Mich.,  has  opened  an  office  in  Chicago, 
HI.,  for  the  general  practice  of  engineering  specializing  in 
the  design,  supervision  and  construction  of  hydro-electric  de- 
velopments,   water-power   and    water-supply. 

Mr  George  M.  Lehman,  M.  Am.  Soc.  C.  E.,  Chief  Engineer 
ot  the  Lake  Erie  and  Ohio  River  Canal  Board,  has  been  ap- 
pointed by  Gov.  Martin  G.  Brumbaugh,  of  Pennsylvania,  to 
represent  the  state  at  the  Fifth  National  Drainage  Congress, 
to  be  held  in   San  Francisco  Sept.   17   to   21,   1915. 

Dr  WiUiam  S.  Franklin,  F.  Am.  Inst.  E.  E.  resigned  as  Pro- 
fessor of  Physics  at  Lehigh  University,  .South  Bethlehem, 
Penn  Dr  Franklin  has  been  associated  with  Lehigh  Uni- 
versity since  1S97,  when  he  went  there  from  Iowa  State  Col- 
lege as  Professor  of  Physics  and  Electrical  Engineering. 

Mr  Morris  Knowles,  M.  Am.  Soc.  C.  E..  Consulting  Engi- 
neer has  acquired  the  engineering  business  formerly  con- 
ducted by  the  late  L.  E.  Chapin,  of  Pittsburgh,  Penn.,  and 
Canton  Ohio.  Mr.  Knowles  was  associated  with  Mr.  Chapin 
from  1902  to  1907.  His  offices  are  in  the  Oliver  Building- 
Pittsburgh,   Penn. 

Mr  -V  H  Whiteside  has  resigned  as  Sales  Manager  of  the 
Goulds  Manufacturing  Co.,  Seneca  Falls,  N.  Y.  The  sales  de- 
partment of  the  company  is  now  divided  into  two  parts,  one 
directed  by  Mr.  R.  E.  Hall,  former  Manager  of  the  Boston 
office,  and  Mr.  W.  E.  Dickey,  former  Manager  of  the  New  York 
office!  both  Vice-Presidents  of  the  company. 

Mr  H  H  Henderson,  recently  representing  the  Goulds 
Manufacturing  Co.,  of  Seneca  Falls,  N.  Y..  in  northern  West 
Virginia  and  southeastern  Ohio  has  been  appointed  Manager 
of  the  company's  Pittsburgh  office  in  the  Oliver  Building.  Mr. 
E  C  Wayne,  of  the  main  office  at  Seneca  FaUs,  has  been  ap- 
pointed Assistant  Manager  of  the  Pittsburgh  office. 

Mr  Lorenzo  C.  Dilks,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
General  Manager  of  Sales  of  the  Eastern  Steel  Co.,  New  York 
Citv  has  been  elected  President  and  General  Manager  o£ 
MiUi'ken  Brothers,  Inc.,  New  York  City.  Mr.  Dilks  has  had 
many  years'  experience  in  the  structural  steel  business  with- 
the   Pencoyd  Iron  Works  and  the  American  Brides  Co. 
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Mr.  J.  H.  Staats,  M.  Am.  Soc.  C.  E.,  Vice-President  ami 
Tieasuier  of  R.  P.  &  J.  II.  Staats.  linsineeis  and  Contractors, 
lias  been  elected  Vice-President  of  the  Snare  &  '  riest  Co., 
Contracting  Engineers,  also  of  New  Yorli,  which  has  acquired 
the  eiiuipment,  plans,  records  and  good-will  of  the  contract- 
ing business  of  R.  P.  &  J.  H.  Staats.  Mr.  R.  P.  Staats,  M.  Am. 
Soc.  C.   E.,  has  retii-ed  from  active  business. 
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William  B.  Di.\iy.  of  the  Blaw  Steel  Construction  Co.,  of 
New  York  Cit.v,  died  Aug.   11   at  his  home  in   Westfleld,   N.    J. 

Thomas  Bliss  Stillman,  Chemical  Engineer,  former  Pro- 
fessor of  Engineering  Chemistry  .-.t  Stevens  Institute  of  Tech- 
nology, died  recently  at  his  home  in  Plainfield,  N.  J.  He  was 
born  in  1S52  and  graduated  from  Rutgers  College,  New  Jersey, 
in  1873.  In  1SS3  he  received  the  degree  of  Doctor  of  Philoso- 
phy from  Stevens  Institute  of  Technology,  with  which  insti- 
tution he  was  connected  for  many  years,  retiring  in  1909  as 
Professor  of  Engineering  Chemistry.  He  was  at  various 
times  State  Inspector  of  Oils  of  New  Jersey,  Examiner  in 
Chemistry  of  the  New  York  City  Municipal  Civil  Service  Com- 
mission, City  Chemist  of  Jersey  City  and  Bayonne,  N.  J.,  and 
Chemist  of  the  Medical  Milk  Commission  of  Newark.  He 
was  a  member  of  many  scientific  societies  and  the  author  of  a 
well-known  textboolv  on  engineering  chemistry. 


COMING   MEETINGS 

.AMERICAN   I.WSTITUTE   OF   CHEMICAL   ENGINEERS. 

Aug.  16-ls  and  2.J-2S.  Annual  meeting  in  Los  Angeles, 
Calif.,  Aug  16-lS;  in  San  Francisco,  Aug.  2.5-2S.  Secy., 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 

INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL   ELECTRI- 
CIANS. 
Aug.    24-27.      Annual    convention    in   Cincinnati.      Secy.,   Clar- 
ence R.  George,  Houston,  Tex. 

NEW    ENGLAND    WATER    WORKS   ASSOCIATION. 

Sept.  7-9.  Convention  in  New  York  City.  Secy.,  Willard 
Kent,    Narragansett    Pier,    R.    I. 

TR.WELING   ENGINEERS'    ASSOCIATION. 

Sept.  7-10.  Annual  meeting  in  Cliicago.  Secy.,  W.  O.  Thomp- 
son,  N.   Y.   C.   R.R.,   East   Buffalo,   N.   Y. 

NORTHWESTERN  ROAD  CONGRESS 

Oct.  4-7.  At  Cedar  Rapids,  Iowa.  Secy.,  Jas.  P.  Keenan, 
Milwaukee.    Wis. 

AMERICAN    SOCIETY    OF   MUNICIPAL   IMPROVEMENTS. 
Oct.     12-14.       Annual    convention    at     Dayton,     Ohio.       Sec.v., 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

San    Fraucisco    Meetings 

INSTITUTE  OF   R.\DIO  ENGINEERS. 

Sept.    13-lS.      Secy.,   David   Sarnoff,   71    Broadway,   New    York. 

PAN-AMERICAN   ROAD   CONGRESS. 

Sept.  13-18.  Secy.,  E.  L.  Powers,  Road  Builders  Association, 
150   Nassau   St.,   New   York   City. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Sept.  16- IS.  Secy.,  Charles  Warren  Hunt,  220  West  57th  St., 
New   York  City. 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS. 

Sept.  16-lS.  Secy.,  Calvin  W.  Rice,  29  West  39th  St.,  New 
York  City. 

AMERICAN   INSTITUTE   OF  MINING   ENGINEERS. 

Sept.  16-18.  Secy.,  Bradley  Stoughton,  29  West  39th  St.,  New 
York   City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

Sept.   lij-ls.     Secv.,   F.  L.   Hutchinson,   29  West  39th   St.,   New 
York  City. 
AMERICAN     SOCIETY'     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
Sept.    16-18.     Secv.,  J.   J.   Blackmore,   29  West   39th   St.,   New 
York  City. 

.AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Sept.  16-18.  Secy..  J.  W.  Richards,  Lehigh  University,  South 
Bethlehem,    Penn. 

-VATIONAL  DRAIN.AGE   CONGRESS. 

Sept.    17-21, 

INTERNATIONAL  IRRIGATION  CONGRESS. 

Sept.  20.  Secy.,  Arthur  Hooker,  Sacramento,  Calif.;  until 
.\ug.   1,  New   Stockton,   Calif. 

MINING  AND  METALLURGICAL  SOCIETY  OF  .4.M1',RICA. 
Sept.  20.    Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City. 

I'ACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES. 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 

AMERICAN  MINING  CONGRESS. 

Sept.  20-K.     Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 


INTIOUNATIONAL   ENGINEERING   CONGRESS. 

Sept.    20-25.      W.   A.    Cattell,    Secy.,    Comm.    of   Management, 
Foxcroft   Bldg.,   San   Francisco. 

INTERNATIONAL   ASSOCIATION    OF   BRIDGE   AND    STRUC- 
TURAL  IRON  WORKERS. 
Sei)t.     20-30.       Secy.,     Harry     Joni-s,    American     Central    Life 
Bldg.,    Indianapolis,    Ind. 

AMERICAN  SOCIETY   OF  .\GRICULTURAL  ENGINEERS. 
Sept.  21  and  22.     Seoy.,   F.  M.  White,   Madison,  Wis. 

AMERICAN    SOCIETY   OF   REFRIGERATING    ENGINEERS. 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 

AMERICAN  MINE  SAFETY  ASSOCIATION. 

Sept.    23    and    24.      Secy.,    H.    M.    Wilson,    Bureau    of    Mines. 
I'ittsburgh,   Penn. 

AMERICAN  ASSOCIATION  OF   REFRIGERATION. 

Sept.   23  and  24.      Secy.,  J.   F.  NickersoD,  431   South   Dearborn 
St.,   Chicago,   111. 
ILLINOIS  GAS  ASS0CI.\T10N. 

Sept.    27.      Adjourned    meiting.      Secy.,    H.    H.    (^lark,    72   West 
Adams    St.,    Chicago,    111. 


INTERNATION.^L    GAS    CONGRESS. 

Sept.  27  to  Oct     1.     Secy.,  George  C.   Ramsdell,   29   West   39th 
St..  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.   1.     Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,    New    York    City. 

AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION. 

Oct.    4-9.      Secy.,    E.    B.    Burritt,    8    West    40th    St.,    New    York 

City. 

AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS' 
ASSOCIATION. 
Oct.    4-9.      Secy.,    H.    G.    McConnaughy,    165    Broadway,    New 
York  City. 

AMERICAN     ELECTRIC     RAILWAY     ENGINEERING     ASSO- 
CIATION. 
Oct.    4-9.      Secy..   E.    B.    Burritt,    8    West    40th    St.,    New    York 
City. 

Cleveland  Bniiineerini;'  Society — At  the  meeting  of  the  exe- 
cutive board  held  on  July  3.  C.  E.  Drayer  was  appointed 
secretary  of  the  Cleveland  Engineering  Societ.v.  Mr.  Drayer 
is  also  secretary  of  the  Committee  on  Engineering  Cooper- 
ations of  the  society. 

Texas  Good  Roads  AHSoelation — Interesting  sessions  were 
held  at  the  Aug.  5-6  convention  of  the  Texas  Good  Roads 
Association,  held  at  the  Agrieultuial  and  Mechanical  College 
of  Texas.  Two  of  the  subjects  under  discussion  were,  ".\re 
Special  Road  Laws  Advisable"  and  "County  Convict  Labor." 
James  P.  Nash  read  a  paper  on  "Economic  Road.  Materials  of 
Texas."  Mrs.  March  Culmore  explained  why  women  favor 
good    roads. 

International  Engineering  Congress — A  preliminary  pro- 
gram of  the  International  Engineering  Congress  to  be  held  at 
San  Francisco  Sept.  20-25  has  been  prepared.  The  printed 
program  will  be  issued  at  a  later  date.  Discussions  will  be 
held  on  the  following  subjects  on  the  days  mentioned:  Gen- 
eral session,  Sept.  20;  Waterways,  Sept.  20-23,  mornings;  Ir- 
rigation. Sept.  23-25.  mornings;  Municipal  Engineering  Sept. 
21-24.  mornings;  Railway  Engineering,  Sept.  21-24,  mornings; 
Materials  of  Engineering  Construction,  Sept.  21-23,  after- 
noons; Mechanical  Engineering,  Sept.  21-24,  afternoons;  Elec- 
trical Engineering,  .Sept.  22-23.  afternoons;  Mechanical  Engi- 
neering, Sept.  21-22,  afternoons;  Metallurgy,  Sept.  21-24, 
afternoons;  Naval  Architecture  and  Marine  Engineering,  Sept. 
21-24,  afternoons;  Miscellaneous,  including  Refrigeration, 
Agriculture,   Education,  Heating  and   Ventilating,   Sept,   22-24. 

Builders'  .Association  of  Kansas  City — This  association  was 
recently  formed  for  the  purpose  of  "promoting  and  projecting 
the  interests  of  its  members;  to  maintain  just  and  equitable 
treatment  of  their  relations  with  each  other  and  with  their 
employees;  to  promote  steadiness  of  employment  in  the 
building  trade;  to  promote  and  facilitate  the  settlement  of 
labor  disputes;  to  prevent  strikes,  and  to  encoui'age  the  form- 
ation of  an  association  of  contractors.'*  The  oilicers  are: 
President.  James  B.  Taylor;  first  vice-president,  J.  Q.  .Smitli- 
ers;  second  vice-president,  E.  L.  Winn;  treasurer,  E.  L.  Marty; 
secretary,  J.  A.  G.  Badorf.  On  Aug.  5  the  property  and  funds 
of  the  Master  Builders'  Exchange  of  Kansas  City  were  trans- 
ferred to  the  new  association.  The  constitution  of  the  Build- 
ers' Association  provides  for  the  following  standing  commit- 
tees: Ways  and  means;  finances;  contracts;  legal  action  and 
legislation;  grievances;  membership;  promotion  and  publicity; 
trade  relations.  Provision  is  made  for  the  recall  of  members 
and   officers. 

Concrete  Road  Building  Conference — The  organization  of 
subcommittees  for  the  Second  National  Conference  on  Concrete 
Road  Building,  to  be  held  in  Chicago.  Feb.  15-18.  1916.  has 
been  completed.  Seventeen  committees  have  been  named,  each 
to   investigate' and    submit   a   report   upon   a   specific   topic   in 
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connection  "with  the  construction  of  concrete  roads.  The 
committees'  subjects  are  as  follows:  (1)  Drainage  and  prep- 
aration of  subgrade;  (2)  economical  widths  of  pavement  and 
shoulders;  (3)  problems  of  design,  thickness,  crown  and  grade; 
(4)  aggregates;  (5)  handling  and  hauling  materials  and  water 
supply;  (6)  organization  of  concreting  crew;  (7)  proportions 
of  materials  and  consistency  of  concrete;  (8)  mixing  and 
placing  concrete;  (9)  reinforcing;  (10)  joint  location  and 
construction;  (11)  expansion  and  contraction;  (12)  finishing 
and  curing:  (13)  construction  of  shoulders  and  curbs;  (14) 
methods  and  cost  of  maintenance;  (15)  form  of  specifications: 
(16)  cost  of  construction;  (17)  estimating  and  inspection 
problems.  The  Advisory  Committee  has  again  elected  1  >r. 
W.  F.  M.  Goss,  Dean  of  the  College  of  Engineering  of  the 
University    of    Illinois,    chairman    and    .7.    P.    Beck,    secretary 


C'liiiir  for  Iteinfoiciniir  BiirN 

The  chair  shown  in  the  accompanying  view  has  Ihmmi 
designed  to  support  reinforcing  bars  in  the  forms  during  the 
placing  of  concrete.  It  differs  somewhat  from  most  devices 
for  the  purpose  in  that  it  is  driven  into  the  forms  previous 
to  placing  the  reinforcement,  thereby  insuring  permanently 
the  correct  placing  of  the  steel.  Each  chair  is  of  heavy  sheet 
steel  cut  and  bent  to  develop  two  pairs  of  sharp  prongs.     The 


REINPORCING-ROD    CHAIR 

lower  pair  are  driven  into  the  form  floor  and  after  the  rein- 
forcement has  been  placed  the  upper  prongs  are  hammered 
down  to  grip  the  bars.  The  chairs  are  being  marketed  by 
the  Shop-Fabricated  Reinforcement  Co.,  1900  Euclid  Ave., 
Cleveland,  Ohio.  They  have  been  used  recently  on  several 
Cleveland  buildings.  While  it  was  thought  by  some  that 
there  might  be  difficulty  in  removing  the  forms,  on  accou?it 
of  the  grip  of  the  chair,  no  trouble  of  this  sort  has  arisen. 

Antomutic  'Wlieel-Flaiise  Lubricator 

For  the  lubrication  of  the  wheel  flanges  of  locomotives 
various  automatic  lubricators  have  been  devised.  One  of 
the  latest  is  the  "Detroit  Automatic,"  made  by  the  Detroit 
Lubricator  Co.,  of  Detroit,  Mich.  The  machine  consists  of  an 
oil  tank  mounted  in  any  convenient  place — usually  under  the 
running  board,  a  feed  valve,  and  a  delivery  nozzle  close  to  the 
flange.  A  loose  ball  in  the  feeder  by  impact  momentarily 
opens  the  control  valve.  The  lift  and  flow  is  controlled  by 
spring  tension.  On  switching  engines  the  lubricator  body  is 
placed  parallel  to  the  boiler,  so  that  shocks  of  stopping  and 
coupling  operate  the  valve.  On  road  engines  the  lubricator  is 
at  right  angles  to  the  boiler  and  the  ball  is  thrown  by  rolling 
on  curves,  etc.  The  device  can  be  installed  for  one  or  more 
wheels. 


I   Locomotive 

otive    in    various    sizes    (up 


While  the  Shay  geared  1 
to  about  190  tons,  noted  in  "Engineering  News,"  Nov.  2G,  1914) 
has  been  emplo.ved  extensively  in  railway  service,  its  appli- 
cation to  construction  lines  is  comparatively  new.     It  has  been 


used,  however,  on  several  large  contracts  for  gravel  and  con- 
crete roads.  The  engines  thus  employed  are  mainly  of  13  and 
18  tons'  weight,  the  former  being  used  generally  for  tracks 
of  24-in.  gage.  The  accompanying  illustration  shows  a  13- 
ton  unit  built  by  the  Lima  Locomotive  Corporation,  of  Lima, 
Ohio,  for  H.  W.  Reed  &  Sons,    of  Mishawaka,   Ind. 

This  type  of  geared  locomotive  has  vertical  cylinders  at 
one  side  of  the  firebox,  driving  a  crank  axle  parallel  with  the 
track.  The  engine  is  mounted  on  a  pair  of  four-wheel  trucks, 
and    each    wheel    on    the    driving    side    of    the    engine    has    a 


I  (iXTR.^CTORS'    GEARED    LOCOMOTIVE 

bevel  gear  bolted  to  its  face.  In  the  truck  frame  is  car- 
ried a  short  shaft  with  bevel  pinions  engaging  these  gears. 
The  truck  shafts  are  connected  to  the  crank  axle  by  inter- 
mediate shafts  having  flexible  couplings  to  allow  for  the 
swiveling  of  the  trucks  and  for  vertical  irregularities  of  the 
track.  The  13-ton  engine  has  two  6xl0-in.  cylinders  and  22- 
in.  wheels.  The  truck  wheel  base  is  4  ft.  and  the  total  wheel- 
base  18  ft.  10  in.  The  frame  "which  supports  the  boiler  and 
cylinders  supports  also  the  reaf'  bunker,  which  holds  %  ton 
of  coal  and  400  gal.  of  water.  The  maximum  tractive  effort 
is   6050   lb. 

Concrete  Surfacini;-  Machine 

A  portable  electric-driven  tool  for  removing  form  marks. 
pits  and  irregularities  from  concrete  walls,  floors  and  ceil- 
ings has  been  devised  by  J.  O.  Berg  and  is  being  made  by  the 
r'le\ator  SuppU  &  Repaii  Co  Willow  Ave.  and  15th  St., 
Hoboken  N  J  The  machine  is  adapted  also  to  remove  metal 
scale    old  paint    etc 

It  ccnipiises  1  small  electiic  motor  carried  by  the  operator 
III  I    I     hsl    t      i   uitli    1(    liii  I    ni(l-si,...l   r..t;ii\    chipi.iiit;   wheels 


CONCKETl':  Sl'ltFACING  MACHINE 

driven  by  a  flexible  shaft.  The  entire  outfit  weighs  30  lb.; 
the  tool  alone  weighs  9  lb.  The  motor  is  for  use  on  both  al- 
ternating- and  direct-current  lines  of  either  110  or  220  volts 
as  desired.  The  machine  is  claimed  to  prepare  100  sq.ft.  of 
wall  per  hour  ready  for  float  finish;  70  sq.ft.  per  hr.  can 
be  cut  down  to  even  color,  and  the  aggregate  exposed  at  the 
rate  of  GO  sq.ft.  per  hr.  A  cost  reduction  by  machine-work 
50   to    75   per  cent,   below  hand-work   cost   is   reported. 
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CoEncrete  Domme  for  ttlhe 


The  erowninjr  architeitural  feature  of  the  new  build- 
ings for  the  Massachu:<etts  Institute  of  Technology  on 
the  banks  of  the  Charles  River,  Cambridge,  Mass.,  is  to  be 
a  large  dome  surmounting  the  eentral  one  of  the  group, 
whieh  is  located  at  the  extreme  inside  end  of  the  fore- 
court leading  up  from  the  ri\er.  While  externally  this 
dome,  with  its  building,  will  lie  of  limestone  in  architec- 


dome  ]ii'(i|]er,  the  lower  hall'  of  which  is  in  the  form  of 
steps  and  the  upper  half  in  the  form  of  a  truncated  sphere 
the  Hat  top  of  which  has  an  opening  to  admit  light  to  the 
interior.  The  drums  are  supported  on  two  circumferen- 
tial rows  of  columns,  the  outside  row  of  the  lowest  drum 
resting  on  a  ring  girder  spanning  the  beams  of  the  fiftli 
floor  of  the  main  building,  anil  the  outside  row  of  the  up- 


FIG.   1.     CONCRETING  THE   UUME  OF   NEW   TECHNOLOGY    BUILDINGS,   CAMBRTDGE,   JLASS. 


tural  keeping  with  the  rest  of  the  buildings,  its  structure 
is  of  reinforced  concrete,  the  same  as  the  other  structures. 
The  view  on  this  page  shows  a  recent  stage  in  the  build- 
ing of  the  dome,  which  is  now  almost  completed. 

That  portion  of  it  which  rises  above  the  five-story  rein- 
forced-concrete  building  upon  which  it  is  loi'ated  consists 
of  two  tiers  of  cylinders,  or  drums,  surmounted  by  the 


per  drum  spanning  radial  beams  connecting  the  outer 
and  inner  columns  of  the  lower  dnun.  The  inner  columns 
of  the  two  cylinders  are  continuous  through  to  the  build- 
ing below,  being  located  on  the  corners  of  an  octagon. 

The  step  portion  in  the  lower  half  of  the  dome  is  of 
reinforced-concrete  slabs  formed  to  step  shape  and  rest- 
ing on  radial  inclined  girders  spanning  the  outer  and 
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inner  columns  oL'  tlie  upper  (lium.  The  upper  part  of 
the  dome  is  a  portion  of  a  sphere,  and  abuts  at  its  lower 
plane  on  a  ring  girder  spanning  the  inner  columns  of  the 
drums,  the  upper  plane  being  formed  by  a  ring  girder  on 
the  rim  of  the  top  opening.  This  slab  varies  in  thickness 
from  5  in.  at  the  top  to  8  in.  at  the  bottom,  and  is  rein- 
forced with  a  cross-webbing  of  twisted  rods  of  the  type 
shown  in   the  view.   Fig.   3. 

The  dome  is  1471/2  ft.  above  the  general  level  and  'o-5 
It.  nbcivr  ilu'  iinnijiets  of  surrounding  buildings.    The  di- 
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FIG.    ■-      I'' il:.\l\\  I  i|:K    (  i.\    •l'i:iU.\(iLOGY   DOME 

anieter  of  the  lower  cylinder  is  120  ft.  and  its  height  ?>'1 
I't.  The  diameter  of  tlie  upper  cylinder  is  108  ft.  and 
its  height  18  ft.  The  splierical  portion  of  the  dome,  in- 
cluding the  steps,  is  23^  ft.  above  the  top  of  the  upper 
drum  and  is  curved  to  a  radius  of  501^  ft-  The  two  hemi- 
spherical dome  portions  are  70  ft.  in  diameter. 

The  view  in  Fig.  3  shows  an  earlier  stage  in  the  form- 
work  and  illustrates  fairly  well  how  the  dome  was  carried 
up.  The  main  framework  presented  no  particular  difficul- 
ties, inasmuch  as  it  could  all  be  supported  from  the 
ring  girders,  but  the  central  spherical  dome  had  to  be  sup- 
ported from  the  roof  of  the  main  Ijuildiug,  which  required 


FIG.    3.    NE.-VR   VIEW   OF    REINFORCEMENT   IN    PLACE 
ON    DOME 

thoroughly  cross-braced  falsework  posts  from  50  to  70 
ft.  high.  The  lower  side  of  this  base  form  for  the  roof 
of  tile  dome  was  made  in  a  continuous  operation,  forming, 
in  fact,  a  complete  timber  dome,  as  .shown  in  Fig.  2. 
(Jn  this  the  reinforcement  was  laid  above  the  step  portiou 
while  the  step  portion  was  poured  against  vertical  forms, 
the  tread  of  tlie  steps  being  _screeded.    This  lower  section 


is  shown  to  the  right  in  the  dome  in  Fig.  1.  The  upper 
forms  for  the  spherical  portiou  of  the  dome  were  laid  in 
the  form  of  small  panels  of  varying  shapes  to  accoimuo- 
date  them  to  the  radius  of  the  dome,  21  of  these  being  used 
at  a  time.  When  the  group  of  forms  had  been  placed,  the 
segmeut  was  jjoured  all  at  once  and  the  operation  repeated 
on  the  next  segment;  six  segments  were  required  to  com- 
plete the  dome. 

Concreting  was  done  from  a  tower  190  ft.  higli,  located 
about  100  ft.  away  from  the  dome  center,  the  chute  being 
supported,  as  shown  in  Fig.  1,  by  an  intermediate  tower 
located  on  the  dome  proper.  The  central  tower  shown 
ill  the  views  is  a  continuous  timber  tower  18  ft.  square 
and  119  ft.  high,  huiit  up  from  the  roof  of  the  niaiii 
building.  To  each  corner  of  this  tower  is  attached  a  boom, 
w'liich  is  used  for  the  conveying  of  forms  and  the  limestone 
(•<i\eriug  which  is  now  being  placed  on  the  dome. 

The  buildings  of  the  Massachusetts  Institute  of  Tech- 
nology are  being  built  by  the  Stone  &  Webster  Engineer- 
ing Corporation,  147  Milk  St.,  Boston,  which  firm  is  in 
charge  of  the  engineering  de.sign  as  well  as  the  con- 
sti'uction.  William  Welles  Bosworth,  of  New  York,  is 
the  architect. 


Tlh®  ILaiiT^esfL  Ttmiaimel  sEa  tllh® 


Tlie  largest  tunnel  ever  undertaken  is  tliat  which  has 
been  partly  driven  at  Marseilles,  France,  for  the  Mar- 
seilles-Rhone Canal.  The  tunnel  is  73  ft.  wide  and  the 
height  from  the  hottoni  of  the  tunnel  to  the  crown  of  the 
arch  is  about  40  ft.  The  total  length  when  completed 
will  be  about  four  miles,  and  when  its  great  cross-section 
is  taken  into  consideration  in  connection  with  its  length, 
the  total  volume  of  excavation  will  doubtless  be  greater 
than  that  of  any  tunnel  for  traffic  purposes  ever  con- 
structed. The  total  amount  to  be  excavated  is  in  the 
neighborhood  of  2,500,000  cu.yd.  E.  L.  Corthell,  in  the 
course  of  a  visit  to  notalile  engineering  works  in  (he 
Mediterranean  countries,  examined  this  tunnel  two  years 
ago  and  gi\es  a  brief  description  of  it  in  Professional 
Memoirs  of  the  Corps  of  Engineers  for  ^May-June,  1915. 

The  accompanying  drawings  show  cross-sections  of  the 
tunnel  and  the  general  method  of  construction,  villi  a 
map  of  the  navigation  scheme  of  which  the  tunnel  forms 
a  part.  A  part  of  Mr.  Corthell's  description  of  the  work 
is  as  follows: 

We  arrived  at  Marseilles  on  Feb.  22,  1915.  Mr.  Batard, 
Chiief  Engineer  of  ttie  Port,  and  Mr,  Bourgougnon,  Chief  En- 
gineer of  the  Marseilles-Rhone  Canal  now  under  construction. 
were  on  the  dock  to  meet  us  and  tatce  us  first  in  Mr.  Batard's 
sea-going  launch  about  5  mi.  (8  km.)  along  the  route  of  the 
new  canal,  the  terminus  of  which  is  in  the  port  of  Marseilles, 
straight  to  the  entrance  of  the  tunnel  now  under  construc- 
tion through  the  rocky  ridge  that  separates  the  Bay  of  Mar- 
seilles from  the  "Etang  de  Bolmon,"  and  thence  along  the 
shores  of  the  large  "Etang  de  Berre,"  about  S  mi.  (12.8  km.)  in 
all,  and  thence  along  the  outlet  of  these  lakes  to  the  "Golfe 
rte  Foz."  along  the  northern  shore  of  that  water  direct  to 
ancient  Aries,  following  the  latter  part  of  the  way  the 
course  of  the  Rhone. 

The  total  length.  Port  of  Marseilles  to  the  Rhone  at  Aries, 
is  somewhat  less  than  50  mi.  (80.5  km.).  It  is  built  to  bring 
the  Rhone  River  traffic  from  Lyons  and  above  direct  to  Mar- 
seilles. It  is  Ijeing  built  by  the  French  government,  with 
some  assistance  from  the  Chamber  of  Commerce  of  Mar- 
seilles. The  large  Rhone  barges  can  then  avoid  the  danger- 
ous route  of  25  mi.  (40.2  km.)  around  Cape  Couronne  from 
the  mouth  of  the  Rhone,  or  rather  from  the  mouth  of  the 
St.    Louis   Canal    to    Marseilles, 
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Before  describing  the  tiinnpl,  which  is  the  principal  feat- 
ure of  interest,  let  me  say  that  the  mouth  of  the  UhOiie  has 
an  interestiuff  liistory.  For  centuries  the  tiuestlon  of  improv- 
ing it  for  tile  I41i6ne  navigation  liad  been  a  matter  of  study, 
projects  and  efforts,  until  the  government  started  to  build 
dil<es  to  close  tlie  smaller  outlets  of  tile  delta  and  two  Jetties 
at  the  principal  mouth.  But  two  serious  errors  were  made, 
the  Jetties  were  too  far  apart  and  tlie  methods  of  construc- 
tion were  too  slow.  Tlie  silt  and  sands  protruded  beyond  the 
advancing   Jetties,    always   in    advance,    the    bar   moving    out- 


celve  the  falling  rock  to  be  dropped  into  small  dump-cars  on 
tlio  tracU,  the  ix-rmaneiit  lining  at  the  same  time  started  on 
each  side,  then  the  enlargement  of  the  excavation  under  the 
roof  on  l)oth  sides,  wliich  gives  a  chance  to  put  in  heavy 
centering  on  sliort  posts,  resting  on  tlie  same  mass  core  of 
unexcavated  rock,  then  the  masonry  lining  over  the  advanc- 
ing centering  completed,  the  centering  then  removed  and  car- 
ried   forward   and    the   bench   removed. 

The   work   is  done  l)y  compressed  air  and  it  has  the  usual 
ventilating  machinery  and  pipes,  compressed-air  pipes,  drain- 
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CROSS-SECTIONS     OF     ROCK    TUNNEL,    ON    MARSEILLES- RHONE  CANAL.  SHOWING  SUCCESSIVE  STEPS  IN 

EXCAVATION  AND  LINING 


wards  until,  weary  of  "chasing  a  rainbow."  it  was  decided  to 
build  a  lateral  canal  (Canal  St.  Louis),  about  3%  mi.  (5.6 
km.)  long  to  debouch  into  the  Gulf  of  Foz. 

The  disappointment  and  its  causes  are  shown,  with 
sketches,  in  my  "History  of  the  Mississippi  Jetties,"  published 
by  John  Wiley  &  Sons  in  ISSO.  The  conditions  and  history 
were  carefully  examined  by  Captain  Eads  at  the  time  of  his 
visit  to  Europe  in  1S74  to  learn  the  facts  about  many  im- 
proved river  mouths,  to  support  liis  arguments  for  the  bill 
then  before  Congress  for  improving  the  moutli  of  the  Mississ- 
ippi River  by  means  of  jetties.  His  opponents  were  using  the 
history  of  the  mouth  of  the  Rlione  as  an  argument  in  favor 
of  the  Fort  St.  Philip  Canal  from  the  Mississippi  to  Lake 
Borgne  and  against  the  jetty  proposition.  Now.  tiie  Canal 
."-It.  Louis  is  to  be  practically  abandoned  and  one  50  mi.  (SO. 4 
km.)   long  is  to  be  built. 

The  tunnel  is  probably  one  of  tlie  mo.st  interesting  rock 
tunnels  ever  undertaken  in  tliat  it  is.  no  doubt,  the  largest 
and  one  of  the  longest  barge-canal  tunnels  in  rock.  The  tun- 
nel, lined  througliout  its  nearly  4'^  mi.  (7,2  km.),  is  22  m. 
(72.2   feet)    wide  inside    the  lining,  and  the  crown  of  the  arch 


age  ditches,  etc.  The  rock  is  quite  varied  in  character: 
Dolomite  of  tlie  Upper  Jurassic,  limestone,  sequannian  (above 
the  Jurassic),  and  a  mixture  of  the  two.  Suitable  stone  for 
the  lining  is  found  in  the  materials  removed  by  the  tunnel  ex- 
cavation. Tile  contractor  for  the  entire  "work  is  M.  Chagnaud. 
who  lias  recently  completed  the  Loetschberg  tunnel  and  ap- 
proaches between  Bern  and  the  Simplon. 

At  the  time  the  sections  were  taken  wliich  are  here 
reproduced  (July  1,  li'1-2),  the  tunnel  had  been  com- 
pleted and  lined  toi-  a  distance  of  600  meters  and  the 
advance  headings  were  driven  500  meters  farther.  It 
is  perhaps  needless  to  say  that  work  upon  the  tunnel, 
as  on  practically  all  other  constructive  engineering  works 
in  the  l)elligerciit  countries  of  Europe,  is  now  suspended. 

It  is  doubtful  whether  it  will  ever  be  resumed.  The 
vast  burden  of  debt  due  to  the  war  will  prevent  the 
European  llati(ln^;  from  embarking  on  the  construction  of 
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(nearly  semicircular)  is  9,90  m.  (32^4  feet)  high.  The  depth 
of  water  is  to  be  3  m.  (10  feet).  The  plans  illustrate  the 
whole  process  of  axcavation.  centering  and  lining,  and  are 
well  worth  the  study  of  tunnel  and  canal  engineers. 

Briefly,  as  the  detail  plans  are  too  extensive  and  numer- 
ous to  be  oublished  entire,  the  process  is  as  follows:  A 
heading  on  the  left  at  the  base  3x3.25  m.  (9.8x10.7  ft.),  then 
one  on  the  right  at  the  same  level  and  same  size,  then  the 
enlargement  of  the  two  inward  to  give  room  for  a  track  and 
diteh  for  drainage,  then  a  small  heading  at  the  summit  of 
the  arch,  then  the  enlargement  upward  of  the  two  side  head- 
ings to   connect   with  the  top  heading,   with  a  staging  to   re- 
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any   public  works   not   absolutely  necessary   for 
time  to  come. 

Apart  from  this,  however,  the  proposition  to  build  this 
enormous  and  enormously  costly  tunnel,  merely  to  save 
the  dwindling  traffic  by  river  barges  a  few  miles  of  navi- 
gation in  the  open  Mediterranean,  would  appear  to  be  a 
scheme  absolutely  qui.xotic  from  the  economic  point  of 
view.  Probably  the  tunnel  will  take  its  place  with  other 
abandoned  engineering  dreams. 
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SyXOP::<IS- — Takes  up  in  detail  the  causes  of 
coast  erosion  and  illustrates  the  effects  with  gen- 
eral cases  and  specific  references  to  the  New  Jersey 
coast.     Theory  and  behavior  of  sand  dunes. 

Catiases  ©IT  Coastl  IEb^osSobh 

A  stiuly  of  the  causes  of  coast  erosion  is  essential 
before  it  is  possible  to  say  what  are  the  best  means  of 
combating  it.  Erosion  is  due  to  many  causes,  and  coast 
protection  works  cannot  be  expected  to  be  successful 
unless  they  are  designed  after  a  careful  consideration  of 
the  causes  of  erosion  at  the  particular  place  it  is  de- 
sired to  protect.  jMany  of  the  coast-protection  works 
constructed  on  the  New  Jersey  coast  have  proved  a 
failure,  and  this  has  undoubtedly  been  due  in  a  great 
measure  to  an  imperfect  knowledge  of  the  causes  of  the 
erosion.  The  author  has  known  of  eases  where  the  ero- 
sion was  due  to  wind  action  in  moving  inland  the  natural 
sand  embankments  but  where  the  protection  works  have 
been  designed  and  constructed  to  prevent  erosion  by 
wave  and  current  action.  Of  course,  they  were  a  failure 
and  the  erosion  continued,  which  could  have  been  cer- 
tainly stopped  l)y  very  inexpensive  works  had  the  correct 
cause  of  the  erosion  been  recognized. 

SrBSIDEXCE  OF  THE  LaND 

A  new  cycle  of  coastline  changes  are  inaugurated  by 
any  important  alteration  in  the  relative  levels  of  land 
and  sea.  Subsidence  of  the  land  or  rise  of  the  sea  \vill, 
of  course,  cause  erosion.  Although  there  are  evidences 
of  local  changes  in  the  tide  level  on  the  New  Jersey  coast, 
there  is  no  evidence  of  a  gradual  sinking  of  the  land,  as 
has  been  supposed  by  many  people.  Recent  precise  level- 
ing in  the  vicinity  of  New  York  harbor  confirms  the 
surveys  made  in  southern  New  Jersey,  by  proving  an 
absence  of  any  tilting  of  the  land,  and  shows  further  that 
mean  sea  level  is  the  same  now  as  it  was  more  than  a 
quarter  of  a  century  ago  at  Sandy  Hook.'  The  forces — 
wind  waves,  wind  currents,  tidal  currents  and  wind  ac- 
tion— now  operating  on  the  N^w  Jersey  and  Long  Island 
coasts  are  fully  capable  of  causing  the  great  changes 
which  have  undoubtedly  taken  place  in  recent  years. 

Inequalities  in  Amount  of  Littoral  Drift 

There  is  practically  no  such  thing  as  static  equilibrium 
of  a  foreshore,  the  surface  layers  being  constantly  in 
motion.  When  a  shore  is  met  with  which  is  in  appar- 
ent equilibrium,  neither  erosion  nor  accumulation  taking 
place,  it  does  not  follow  that  movement  is  absent,  but 
simply  that  removal  and  deposition  approximately  bal- 
ance each  other.  Anything  disturbing  this  balance  at 
once  becomes  evident  in  a  gain  or  loss  to  the  foreshore. 
j^   The  effect  of  obstructions,  such  as  a  headland  or  a  break 

•Con.sulting  Engineer,  Case  Coast  Protection  Co.,  1170 
Broadway,    New   YorI<   City. 

'Annual  reports  of  tile  New  Jersey  State  Geologist,  1912, 
1913. 


in  the  continuity  of  the  coastline,  which  will  interfere 
with  the  littoral  drift  is  therefore  very  important. 
Wherever  an  obstruction  checks  littoral  drift,  erosion 
very  often  takes  place,  under  natural  conditions,  on  the 
leeward  shore.** 

There  are  also  peculiar  conformations  of  the  coastline 
wliich  allow  a  certain  part  to  be  sheltered  from  par- 
ticular winds,  which  are  active  in  eroding  material  from 
other  parts  of  the  coast.  In  such  a  case  littoral  drift 
may  commence  at  the  particular  point  where  the  shelter, 
say,  of  a  headland,  ceases  to  be  effective,  thus  producing 
severe  erosion  owing  to  the  absence  of  drift  from  the 
other  side  to  fill  the  place  of  the  material  removed. 

The  amount  of  littoral  drift  taking  place  on  any  part 
of  the  coast  is  dependent  partly  on  the  gradient  of  the 
•foreshore  and  sea  bed.  With  a  very  flat  gradient  the 
tendency  is  for  the  ends  of  oblique  waves,  on  entering 
the  shallow  water,  to  be  retarded  and  for  the  line  of 
waves  to  swing  round  and  come  in  at  right  angles  to 
the  coastline.  The  flatter  the  gradient,  the  less  material 
will  be  moved  by  wave  action  per  unit  area.  Erosion  of 
the  coast,  under  natural  conditions,  tends  to  flatten  the 
gradient,  and  accretion  to  steepen  it.  If  from  any  cause 
a  shoaling  of  the  sea  bed  takes  place  on  any  part  of 
the  coast,  then  the  tendency  will  be  for  accretion  to  take 
place  on  the  foreshore  opposite  the  shoaling,  and  for  ero- 
sion to  take  place  on  the  leeward  shore,  due  to  interfer- 
ence with  the  alongshore  supply  of  drift. 

The  general  tendency  is  for  the  sea  to  erode  headlands 
and  projections.  Reference  to  Fig.  3  will  show  that 
waves  G  which  roll  in  ^^jasaUeH-to  the  general  coast 
line  are  oblique  to  the  flanks  of  the  headland  and  so 
tend  to  transport  material  from  the  point  to  the  shore 
on  either  side — that  is,  from  C  to  5  and  C  to  D.  The 
action  of  oblique  waves  from  either  side  also  tends  to 
move  material  away  from  the  point  of  the  headland.  If 
the  predominant  waves  causing  littoral  drift  on  the  coast 
are  coming  from  the  direction  F,  most  of  the  move- 
ment will  be  from  C  to  D,  but  oblique  waves  //  which 
may  sometimes  be  formed  will  also  cause  a  movement 
away  from  the  point,  in  this  case  from  C  to  B. 

Given  a  straight  coastline  composed  of  alternate  layers 
of  hard  and  soft  material,  then  the  effect  of  the  sea 
will  be  to  form  bays  and  headlands  by  erosion  of  the 
soft  material;  but  after  a  time,  perhaps  several  years, 
the  projecting  headlands  would  shelter  the  bays,  and 
erosion  of  the  soft  and  hard  strata  might  then  take 
place  at  the  same  rate.  There  is  also  a  limitation  to 
localized  erosion  due  to  other  causes,  and  it  is  very  im- 
portant to  bear  this  in  mind.  If  from  any  cause,  such 
as  interference  with  littoral  drift,  erosion  is  caused  along 
a  certain  length  of  coast,  then  if  this  continues  a  bay 
will  be  formed,  the  direction  at  which  the  waves  strike 
the  coast  and  also  the  gradient  of  the  shore  will  be  al- 
tered and  the  headland  will  .shelter  the  bay.     There  are 

'The  leeward  side  of  a  natural  or  artificial  obstruction  to 
littoral  drift  is  tlie  side  sliellered  from  the  wind  waves  caus- 
ing the  predominant  drift,  and  the  windward  side,  that  exposed 
to  the  wind  waves  causing  the  drift. 
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tlieii'liirv  three  thiii<rs  toiidinfr  to  stop  the  localized  ero- 
sion and  cause  erosion  to  take  place  at  the  same  rate  all 
along  the  coast. 

An  outlyins:  island  has  an  important  effect  in  inter- 
fering with  littoral  drift,  causing  accretion  to  take  place 
between  the  island  and  tlie  mainland  and  erosion  to 
take  place  on  the  leeward  shore.  This  action  is  seen  by 
reference  to  Fig.  4.  It  is  obvious  that  the  coast  from 
B  to  C  is  sheltered  from  the  predominant  oblique  wa\e 
action ;  there  is,  therefore,  a  constant  feeding  in  of  ma- 
terial from  AB  and  accunuilation  takes  place  between 
the  island  and  the  mainland.  ^laterial  eroded  from 
the  sea  face  of  the  island  also  tends  to  accumulate  in 
the  form  of  spits  l)uilt  out  toward  the  mainland.  As  • 
little  or  no  material  will  be  moved  on  to  the  foreshore 
between. C  and  D  to  nuike  up  for  what  is  moved  away 
from  there  by  oblique  wave  action,  erosion  will  take  place. 
Tliis  effect  may  also  be  seen  if  a  wreck  is  stranded  near 
the  sliore.  When  the  island  has  become  joined  to  the 
mainland  and  a  lieadUmd  thus  formed,  the  erosion  of  tlie 
sea  face  of  the  island  will  still  continue,  the  material 
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from  which  will  then  he  moved  to  the  shore  between  C 
and  D,  causing  the  localized  erosion  there  to  stop  and 
the  coastline  to  be  gradually  .straightened  out  again. 

Thus  there  are  some  cases  of  localized  erosion  which 
may  go  on  for  some  years,  but  which  will  inevitalily  be 
stopped  in  course  of  time  by  the  operation  of  the  laws 
of  nature. 

Erosiox  ox  the  Leeward  Side  of  Inlets 
Where  there  is  a  predominant  littoral  drift,  i  large  sup- 
ply of  material,  and  a  river  outlet  cutting  through  tlio 
coastline,  erosion  as  a  rule  takes  place  on  tne  leeward 
side.  When  the  drift  encounters  the  mouth  of  tlie  river 
or  inlet  it  is  trapped  and  carried  into  the  inlet  or  out 
to  sea.  The  flood  tide,  setting  into  the  inlet  -with  much 
greater  velocity  than  on  the  open  coast,  carries  in  sand 
to  form  shoals  and  silt  to  form  salt  marshes,  while  the 


el)b  current,  on  the  contrary,  tends  to  transport  material 
out  to  the  sea  bed.  Referring  to  Fig.  .5  it  will  be  seen 
that  owing  to  the  littoral  drift  being  intercepted  at  BV 
little  or  no  material  may  be  moved  to  the  leeward  .shore 
CD  to  rcj)la(e  tliat  niovcd  from  tlicre  by  oblique  wave 
action. 

If  the  amount  of  littoral  drift  traveling  along  AH 
toward  the  inlet  is  greater  than  the  flood  tide  can  move 
into  the  inlet  or  the  ebb  transport  to  seaward,  as  is  often 
the  case,  then  a  spit  is  formed  part  of  the  way  across 
the  inlet,  from  B  toward  C,  or  in  some  cases  i.s  built 
right  across  and  closes  it  up,  when  material  can  once 
more  be  transported  to  the  shore  between  C  and  D,  and 
the  erosion  tliere  will  then  cease.  All  the  time  that  the 
inlet  exists  part  of  the  supply  may  be  often  cut  off  from 
the  leeward  shore  CD  and  erosion  often  takes  place. 

The  spit  on  the  north  side  of  Barnegat  inlet  lias  gnnni 
out  in  a  southerly  direction,  and  a  very  consideral)le 
amount  of  erosion  at  the  same  time  took  place  at  tlie 
south  side  of  the  inlet.  A  comparison  of  the  surveys 
of  1810  and  1886"  shows  that  between  these  dates  the 
leeward  shore  at  the  south  .side  was  cut  back  for  a  dis- 
tance of  al)out  2.'?00  ft.,  and  the  east  shore  eroded  from 
100  to  1000  ft.  for  a  distance  of  P/l  mi. 

Tlic  coastline  changes  which  have  taken  place  at  Here- 
ford and  Turtle  Gut  inlets  also  illustrate  the  general 
rule  that  when  accretion  takes  place  on  the  windward 
side  of  inlets,  erosion  takes  place  on  the  leeward  side. 
Between  1843  and  1901  the  shore  at  Anglesea  (Five 
Mile  Beach)  on  the  leeward  (south)  .side  of  Hereford 
inlet  was  considerably  eroded — in  places  the  high  water 
line  advancing  1500  ft.,  while  considerable  accretion 
took  place  on  the  windward  (north)  side.  The  sa!ue 
tiling  happened  at  Turtle  Gut  inlet  between  1842  and 
1901.  Five  ^lile  Beach  on  the  wiiulward  side  was  built 
out  in  a  southerly  direction,  and  at  Two  ]\nie  Beach  on 
the  leeward  side  extensive  erosion  took  place  at  the  same 
time." 

In  places  where  the  windvv-ard  side  of  an  inlet  is  being 
rapidly  eroded  owing  to  inequalities  in  the  amount  of 
littoral  drift  or  other  causes,  tlien  the  tendency  is  for 
accretion  to  take  place  on  the  leeward  side.  This  is 
partly  due  to  the  action  of  eddy  currents  depositing  ma- 
terial in  the  form  of  shoals  and  partly  to  alterations 
in  the  conformation  of  the  coast.  Thus  at  Absecon, 
Great  Egg  and  Corson  Inlets  rapid  erosion  has,  in  re- 
cent years,  taken  place  at  the  north  sides  and  some  ac- 
cretion at  south  sides  of  these  inlets. 

When  a  spit  is  formed  in  front  of  a  harbor  or  inlet 
into  which  a  river  discharges,  and,  as  frequently  happens, 
it  closes  the  inlet  and  in  course  of  time  a  new  entrance 
is  opened  by  storms  and  floods  on  the  windward  side, 
we  may  then  have  a  spit  on  both  sides  with  the  entrance 
at  or  near  the  middle  (Fig.  6).  By  the  action  of  lit- 
toral drift  the  windward  spit  BC  will  at  once  commence 
to  grow  and  pushes  the  entrance  gradually  toward  D. 
The  extremity  of  the  spit  on  the  leeward  side  T)  will 
then  be  gradually  eroded.  This  erosion  may  be  partly 
due  to  the  river  cutting  off  the  supply  of  littoral  drift 
and  partly  to  the  action  of  the  ebb  currents  concentrated 
on  its  end.  If,  as  is  often  the  case,  the  amount  of  accre- 
tion on  the  end  of  the  windward  spit  is  more  than  the 
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amount  of  the  erosion  on  tlie  end  of  the  leeward  i^pit, 
then  the  spits  will  gradually  unite  again  and  close  the 
inlet. 

The  northerl}'  movement  of  Shark  River  spit  lias  fre- 
quently closed  up  the  inlet  tliere,  and  wlien  a  new  en- 
trance has  been  formed  further  south  by  floods  and  gales, 
the  entrance  has  immediately  begun  to  move  nortlnvard 
again;  the  spit  on  the  southern  side  increasing  in  length 
by  littoral  drift,  and  the  southern  end  of  the  spit  on 
tlie  north  side  being  at  tlie  same  time  eroded.  At  j\Ian- 
asquan   River  the  same  thing  has  taken   place. 

Efkec't  ok  Onshohk  Wixus 

Winds  blowing  directly  onshore  cause  a  denudation  of 
the  upper  part  of  the  beach  to  take  place,  and  a  con- 
sequent advance  of  the  high-water  line  results.  This  is 
due  to  a  surface  current  being  formed  in  a  landward 
direction,  which  is  compensated  for  by  an  undertow  sea- 
ward. At  the  same  time  the  waves  break  further  sea- 
ward and  are  also  forced  shoreward  by  the  wind,  havinii 
their  frequency  of  impact  increased.  There  is  no  tinir 
for  the  regular  sequence  of  plunge,  uprush  and  backwasli 
to  take  place;  the  waves  hurry  in  on  top  of  one  anotliei 
and  a  surf  is  formed.  The  character  of  the  wave  alsi^ 
alters  from  an  oscillatory  to  a  translatory  at  a  consiil- 
erable  distance  from  the  shore,  thus  aggravating  thi' 
surface  drift  due  to  direct  wind  action,  and  consequently 
the  undertow  seaward.  In  this  state  the  sand  is  churned 
up  for  some  distance  from  the  shore,  and  naturally  the 
quantity  in  suspension  is  greatest  near  the  bottom,  where 
the  undertow  is  at  work  transporting  it  seaward. 

Direct  Impact  of  Waves 

The  direct  impact  of  waves  is  a  potent  factor  in  the 
disintegration  and  removal  of  cliff  material,  and  its  ac- 
tion can  be  observed  during  gales  on  any  part  of  the 
New  Jersey  coast  where  there  is  a  cliff  or  bluff  exposed 
to  wave  attack.  During  gales  at  Avon  the  waves  have 
sometimes  struck  the  10-ft.  high  cliff  with  sufficient 
force  to  cut  it  away  for  50  ft.  and  send  the  spray  40 
ft.  high  into  the  air.'" 

Large  masses  may  also  be  torn  off  Ijy  the  alternate 
compression  and  expansion  of  the  air  in  crevices  ex- 
posed to  the  wave  stroke,  or  by  the  transmission  of  the 
blow  of  the  waves  to  the  sides  of  fissures  and  cavities 
which  are  filled  with  water.  The  destruction  of  cliffs 
is  chiefly  brought  about  by  the  undermining  action  of 
the  waves  aided  by  subaerial  agencies — rain,  frost,  etc. 
The  constant  percolation  of  rain  water  through  cracks 
tends  to  disintegrate  the  cliffs,  and  the  action  of  frost 
is  well  known  in  pulverizing  the  surface  and  splitting 
off  fragments.  The  continued  erosion  is,  however,  de- 
pendent on  the  waves  and  currents  moving  alongshore 
or  seaward  the  material  eroded  by  wave  impact,  and  thus 
allowing  the  waves  again  directly  to  attack  the  cliff.  If 
the  undermining  action  is  prevented  by  the  accumula- 
tion of  debris  at  the  base,  then  the  cliff  will  in  time 
assume  an  inclination  of  repose,  due  to  the  action  of 
subaerial  agencies. 

Formation  and  Movement  of  Sand  Dunes 

On  the  sandy  coasts  of  New  .Jersey  and  Long  Island, 
wherever  there  is  a  fairly  wide  cx]ianse  of  sand  dry  at 


low  tide,  there  is  a  tendency  for  sand  dunes  to  form  above 
high-water  line  of  ordinary  tides.  At  low  tide  a  cer- 
tain amount  of  sand  is  dried  by  the  wind  and  sun,  and 
as  soon  as  it  becomes  dry  the  wind  is  able  to  transport 
it  inland.  Onshore  winds  are  more  effective  in  moving 
sand  inland  than  the  weaker  and  less  frequent  seaward 
winds  in  moving  it  back  again  seaward. 

Above  high  tide  the  sand  is  arrested  by  stones,  grasses, 
trees  or  other  obstructions;  the  various  grasses  and 
shrubs  which  grow  just  landward  of  high  water  being 
very  elTective  sand  collectors,  cause  the  formation  of  sand 
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FIG.     9.    HEAVY     WAVES    STRIKING    AGAINST 
VERTICAL   SEA   WALLS 

The  views  show  clearly  the  inefficiency  of  vertical  sea 
walls  and  their  effect  of  shore  erosion.  During  gales  the 
waves  hit  the  face  of  the  wall  and  the  falling  water  scours 
out  material  from  the  front  of  the  wall,  hastening  its  collapse 

dunes.  Dunes  may  also  be  formed  by  wind  action  alone ; 
but  on  the  coast  margin  the  formation  of  irregularly 
shaped  dunes  is  chiefly  due  to  vegetable  life  and  ob- 
structions such  as  sea-formed  sand  embankments. 

The  shape  of  sand  dunes  (Fig.  7)  when  not  interfered 
with  is  much  the  same  as  that  of  sand  ripples.  The 
windward  (seaward)  slope  is  usually  from  41^  to  10 
deg.  with  the  horizontal,  and  the  leeward  (landward) 
slope  any  angle  up  to  the  angle  of  repose  of  sand.  On 
the  coasts  ox  New  Jersey  and  Long  Island  the  dunes  com- 
monly varyjin  height  from  10  to  40  ft. 

Sand  dunes,  unless  fixed  either  naturally  or  artificially 
by  vegetation,  move  inland  in  much  the  same  way  as 
sand  ripples.  The  velocity  of  inland  travel  is  the  rate 
of  advance  of  the  crest,  which  takes  place  by  the  accum- 
ulation of  sand  on  the  steep  leeward  slope  BC  (Fig.  7). 
The  supply  is  brought  by  the  wind  in  two  ways — first, 
liy  rolling  of  coarse  sand  grains  up  the  windward  slope 
AB  and  over  the  crest  B ;  and,  second,  by  the  deposit 
of  part  of  the  flying  sand  caught  by  the  eddy  on  the 
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Icvward  Mile  ami  iidt  tossed  away  a.^aii:.  I''.\poriciK'C  has 
shown  tluit  the  rati'  of  iulaiul  travel  of  unlixed  dunes 
varies  from  .'i  to   100  I't.  per  aiiinmi. 

In  places  where  the  sand  blown  in  I'nnn  the  I'oi-eshore 
is  not  replaeed  by  sand  brought  by  the  sea,  erosion  of 
the  foreshore  naturally  takes  plaeo;  the  inland  movement 
of  the  sand  dunes  beinp-  followed  by  the  inland  move- 
ment of  high-water  line.  Keference  to  Fig.  T  shows 
that  when  the  crest  has  been  moved  from  R  to  />"  the 
high-water  line  will  have  moved  from  A  to  A'.  While 
considerable  attention  has  been  given  to  the  important 
effects  of  waves  and  currents  in  cau.sing  erosion,  little 
attention  has  been  ])aid  to  the  also  important  eflfects  of 
wind  action  in  causing  erosion  of  the  New  Jersey  and 
Long  Island  coasts. 

In  some  places  sand  dunes  which  became  naturally 
clothed  with  vegetation,  and  werf  therefore  fixed,  ha\e 
subsequently  moved  inland  at  a  rapid  rate  owing  to  the 
destruction  by  man  of  the  vegetation  of  the  dunes.  The 
advantage  of  vegetation  for  protecting  sand  dunes  and 
preventing  their  inland  movement  was  recognized  in  the 
United  States  in  early  days.  On  Dec.  IG,  1758,  an  act 
was' passed  to  prevent  the  destruction  of  the  vegetation 
on  the  sand  dunes.  It  prohibited  farmers  from  turning 
cattle  out  to  graze  on  the  dunes  of  Long  Island  and  other 
parts,  of  the  Atlantic  Coast  where  they  formed  a  nat- 
ural protection  against  coast  erosion.  This  act  was 
renewed  by  state  law  in  1789. 

Sand-dune  embankments  are  also  moved  inland  by 
wave  action  during  gales  and  very  high  tides,  material 
being  moved  by  the  waves  up  the  windward  slope  and 
dejwsited  on  the  leeward  slope,  thus  caiising  a  gradual 
inland  movement  of  the  sand  ridge.  Near  Barnegat 
inlet  and  at  other  places,  especially  where  the  dunes  are 
low,  they  are  overflowed  by  the  waves  during  gales. 

All  along  the  New  Jersey  coast  evidence  is  to  be 
found  that  sand-dune  embankments  and  sand  islands 
have  moved  inland  a  considerable  distance.  At  Squan 
Beach,  near  Loveladies  Island  Life  Saving  Station, 
north  of  Beach  Haven,  Brigantine  Beach,  Peck's  Beach 
and  many  other  places  salt  marsh  turf  is  found  ex- 
posed on  the  foreshore  at  low  tide,  in  which  can  be  seen 
the  imprints  of  cows'  and  horses'  hoofs.  The  salt  marsh 
was  undoubtedly  formed  at  the  back  of  the  sand  dunes 
and  under  their  shelter,  and  the  dunes  have  moved  in- 
land and  encroached  on  the  salt  marshes. 

The  rate  at  which  the  sand  spits  and  sand  islands  move 
inland  is  difficult  to  determine  with  accuracy.  In  the 
"Annual  Report  of  the  New  Jersey  State  Geologist  for 
1885"  it  is  stated  that  "the  lateral  movement  has  in 
many  eases  amounted  to  more  than  the  breadth  of  the 
beach  since  the  settlement  of  the  state,  and  is  at  present 
(1885)  going  on  with  undiminished  activity."  Captain 
Allgor  stated  that  at  Island  Beach  the  westward  move- 
ment had  taken  place  at  the  rate  of  about  1.05  ft.  per 
annum  for  the  40  years  previous  to  1885.  When  a 
sand  spit  is  built  up  across  a  bay  from  the  mainland 
on  one  side  to  the  mainland  on  the  other,  then  it  will 
be  moved  inland  at  the  same  rate  as  the  inland  move- 
ment of  the  high-water  line  due  to  erosion  of  the  main- 
land on  either  side. 

In  addition  to  causing  coast  erosion  the  inland  move- 
ment of  sand  dunes  in  some  places  also  causes  the  devas- 
tation of  large  areas  of  fertile  land,  and  the  dunes  in 


their  inland  advance  have  buried  houses,  and  even  vil- 
lages of  considerable  size.  There  are  some  places  on  the 
New  Jersey  coast  where  orchards  have  been  buried  within 
the  lifetime  of  their  owners  and  timbered  lowlands  have 
in  several  cases  been  overwhelmed  and  the  timber  de- 
stroyed by  the  encroaching  sand. 

EiiosioN'  C.vusici)  nv  Groins 

Harbor  ])iers  and  jetties  projecting  into  deep  water 
lia\e  practically  the  same  effect  as  headlands  and  ])ro- 
montorics  in  checkiii!;-  tlie  littoral  drift,  and  causing 
accunudation  on  the  windwai-d  side  and  erosion  on  the 
leeward  side. 

Badly  designed  high  groins  constructed  on  the  fore- 
.shore  for  coast-protection  pur])0.<es  in  numy  cases  stop 
littoral  dril't  and  cause  a  serious  danger  instead  of  a  pro- 
tection, owing  to  the  great  scour  which  takes  place  to 
the  lee  side  of  such  structures.  Fig.  8  shows  a  plan  of 
a  high  groin  erected  across  the  foreshore.  Material 
moved  by  oblique  wave  action  is  trapped  on  the  corner 
at  B.  The  shore  material  moved  away  from  the  leeward 
shore  at  DE  is,  therefore,  not  compensated  for  by  littoral 
drift  from  the  windward  side  of  the  groin  and  erosion 
must  result.  As  material  is  scoured  out  from  VE,  ma- 
terial fr'Pi  CD  moves  into  the  hollow  and  erosion  there- 
fore takes  place  from  C  to  E.  After  the  high  groin  is 
full  up  on  one  side  a  water-falling  action  takes  place. 
When  waves  roll  obliquely  up  the  shore  on  the  windward 
side  .l/>  and  the  water  falls  over  to  leeward,  .stirring  up 
material  and  scouring  out  the  foreshore  between  C  and 
D,  and  in  course  of  time  undermining  the  groin. 

EltOSION   C.\USED  BY   SeA  WaLLS 

Badly  designed  sea  walls  and  bulkheads  are  also  a  very 
frequent  cause  of  serious  erosion.  Waves  striking  the  face 
of  a  vertical  or  nearly  vertical  wall  project  great  volumes 
of  water  skyward,  wliich,  falling  at  the  back  of  the 
wall,  will  scour  out  the  backing,  and  f'llling  at  the  toe 
will  certainly  dredge  out  the  material  in  front  of  the 
foundations  and  cause  the  structure  to  collapse  (Fig. 
3).  Even  without  the  actual  projection,  the  backwash 
of  a  wave  from  a  curved  smooth  surface  has  a  powerful 
scouring  action. 

Aktificial  Reiioval  of  Shore  ^Iaterial 

The  artificial  removal  of  foreshore  material  for  build- 
ing and  other  purposes  is  also  a  cause  of  sea  encroach- 
ment. If  the  foreshore  is  lying  at  its  normal  level, 
•neither  erosion  nor  accumulation  going  on,  and  material 
is  removed  from  any  part,  an  immediate  result  is  to 
cause  a  gradient  sloping  to  that  part  from  aU  around 
it,  and  a  consequent  feeding  in  of  material  from  the 
adjoining  foreshore  to  fill  the  place  of  that  which  has 
been  removed,  so  that  the  removal  of  material  from  a 
foreshore  belonging  to  one  person  may  prejudicially  ef- 
fect his  neighbor's  property. 

Erosion  of  the  coasts  of  New  Jersey  and  Long  Island 
cannot  be  traced  to  any  one  cause.  There  are,  as  has 
been  pointed  out,  many  forces  and  agencies  at  work  on 
the  coast  line  tending  to  cause  erosion,  and  it  is  only  by 
a  close  study  of  the  conditions  prevailing  on  any  parti- 
cular shore  that  engineers  with  experience  in  coast  works 
can  trace  the  cause  or  arrive  at  any  conclusion  as  to  the 
best  means  of  coast  protection. 
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Coimcrette  Towner 
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,^l\\'ursl.'< — A  oUU .UOU-ijal.  lank.  41  ft.  in  ilm.u- 
eter  and  00  ft.  high,  supported  on  a  cylindrical 
toirer;  total  height.  165  ft.  Tank  has  a  hemis- 
pherical bottom.  Details  of  design  and  speeifira- 
tions. 

The  applK'ation  of  ri'mrnrcfd  coiuivtc  to  .standpipes 
and  elevated  tanks  for  the  storage  ol'  water  co\ers  a 
period  of  only  twelve  years,  during  which  time  ahout 
thirty  of  particular  note  have  been  constructed.  Some 
engineers  consider  its  use  purely  experimental  as  yet  and 
have  grave  doubts  about  the  adaptability  of  concrete  to 
such  work,  while  a  few  unequivocally  condemn  its  use 
in  such  structures  of  any  considerable  size.  Further 
progress  in  transforming  the  field  of  experiment  to  one 
of  recognized  general  i)ractico  can  be  accomplished  only 
bv  a  thorough  discussion  and  study  ol  the  design,  con- 
struction and  success  or  failure  of  similar  structures. 
With  this  end  in  view,  an  outline  of  the  principal  fea- 
tures of  the  design  of  the  Middleborough  tower  tank 
is  herewith  presented. 

MiDDLEBOIiOUGH   WaTER-WoRKS 

The  supply  is  surface  ground  water  collected  in  a 
large  open  well,  aerated  and  filtered  for  the  removal  of 
iron  and  manganese,  and  pumped  to  a  230,000-gal.  steel 
standpipe  20  ft.  in  diameter  by  103  ft.  in  total  height, 
situated  in  a  residential  portion  of  the  tovm.  The  pres- 
sure is  sufficient  for  domestic  uses,  but  entirely  inade- 
quate for  fire  protection,  which  is  now  furnished  by 
direct  pumping.  Under  the  present  laws  of  IMassachu- 
setts.  this  requires  the  employment  of  six  men  at  the 
pumping  station,  three  of  whom  must  be  licensed  engi- 
neers. 

After  careful  inspections,  in  1911  and  1913,  it  was 
recommended  that  the  steel  standpipe  built  in  1885  be 
discontinued  as  somewhat  unsafe.  After  duo  considera- 
tion of  the  various  features  of  the  problem,  it  was  decided 
to  build  a  structure  of  adequate  capacity  and  with  the 
storage  at  a  sufficient  elevation  to  meet  the  demands  of 
the  combined  domestic  and  fire  service  without  resort- 
ing to  direct  pumping.  The  present  population  supplied 
with  water  is  5000,  and  the  average  daily  consumption  is 
350,000  gal.  Allowing  for  future  growth,  assuming  that 
the  pumps  would  be  operated  only  by  day  and  supposing 
that  a  large  fire  should  occur  in  the  early  morning,  de- 
manding eight  effective  fire  streams  for  two  hours,  the 
desired  storage  capacity  was  fixed  at  500,000  gal. 

The  most  available  location  for  a  new  structure  was 
on  Barden  Hill,  about  one  mile  southeast  of  the  center 
of  the  town  and  35  ft.  above  the  present  site.  To  fur- 
nish suital)le  fire-fighting  facilities  at  the  business  center 
of  the  town,  with  due  regard  for  the  hydraidic  factors 
involved,  demanded  that  38fi,000  gal.  of  this  quantity 
be  stored  at  a  height  of  121  ft.  above  the  ground  at  Bar- 
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dcii    Hill,  <)v  53  ft.  higher  than  the  top  of  the  existing 
.'■taii(l]ii|)c. 

Types  of  Structure  Cox.sidered 

Four  types  of  structure  were  considered :  First,  a 
steel  standpipe  about  40  ft.  in  diameter  by  160  ft.  high, 
which  would  have  a  total  capacity  of  1,500,000  gal. : 
without  engineering  this  was  estimated  to  co.st  $44,000 ; 
second,  a  concrete  standpipe  of  the  same  general  dimen- 
sions and  capacity,  at  a  cost  of  $39,000 ;  third,  a  steel 
tank  of  500,000  gal.  supported  on  a  steel  tower  about 
110  ft.  high,  at  $22,000;  and  fourth,  a  concrete  tank 
of  500,000  ga!.  capacity,  supported  on  a  concrete  tower 
and  estimated  at  $34,000. 

The  first  type  was  not  further  considered  on  account 
of  its  co.st  and  large  maintenance  expense;  nor  was'^the 
second,  because  of  its  cost  and  the  impracticability  of 
constructing  a  satisfactory  concrete  structure  subject  to 
a  160-ft.  head  of  water.  The  decision  rested  then  be- 
tween a  steel  and  a  concrete  tower-tank.  For  compari- 
son it  was  as.sumed,  as  an  average  period,  that  a  steel 
structure  would  require  two  coats  of  paint  inside  and 
outside  e\er_y  fi\e  years,  and  if  so  treated  would  have  a 
life  of  thirty  years.  The  annual  cost  of  painting  would 
amount  to  $340.  Also  direct  pumping  into  the  mains 
for  several  days  dviring  the  time  of  painting  would  be 
necessary.  This  should  be  avoided  if  possible,  especially 
in  view  of  the  growth  of  the  town.  For  preserving  the 
quality  of  the  water,  maintaining  it  at  a  more  uniform 
and  desirable  temperature  and  adorning  the  landscape, 
the  concrete  tank  was  preferable.  In  first  cost,  the  steel 
tank  was  about  $2000  less,  and  pos.sessed  the  advantage  of 
being  a  common  type  of  structure. 

With  the  foregoing  and  other  considerations  in  mind, 
the  one  question  to  be  decided  was:  Can  a  concrete 
tank  be  constructed  that  shall  remain  sufficiently  water- 
tight at  all  times  to  prevent  unsightly  discoloration  and 
disintegration  from  seepage  and  leakage,  combined  with 
freezing  temperatures?  The  method  of  supporting  the 
tank  on  a  concrete  tower  was  of  secondary  importance 
and  was  considered  capable  of  a  reasonable  solution. 
After  an  exhaustive  study  of  existing  concrete  stand- 
pipes  and  tower  tanks,  together  with  the  apparent  causes 
contributing  to  their  good  and  bad  features,  it  seemed 
a  conservative  conclusion  that  a  reinforced-concrete  tower 
tank  of  500,000  gal.  capacity  could  be  built  so  as  to  war- 
rant its  u.se. 

Design  of  the  Tank 

In  the  design  the  question  of  the  foundation  was  the 
first  to  be  considered.  The  soil  upon  which  the  footing 
will  rest  is  extremely  fine,  well-compacted  sand,  over- 
laid for  about  one-quarter  of  the  area  with  a  thin  bed 
of  gravel.  The  safe  bearing  power  of  this  fine  material 
was  determined  experimentally  by  loading  a  timber  set 
at  the  elevation  of  the  bottom  of  the  footing.  At  a  load- 
ing of  from  1  to  31/^  tons  per  sq.ft.,  the  settlement  was 
uniform  and  slight,  being  only  ^^  in.  for  each  additional 
y2  ton  ;  but  4  tons  per  sq.ft.  produced  a  relatively  large 
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settlement — g\  in.  for  the  last  lA  ton.  Tlie  iii;i.\iiiiuir. 
loadin:,'  was  therefore  iixed  at  ;ii/>  tons  per  sq.l't.  Tlie 
toUil  dead-weight  on  the  r.iundalioii  soil  is  1185  tons,  or 
2.28  tons  per  sq.ft.  Tiie  wind  load  was  determined  I'rom 
an  assumed  veloc-ity  of  TO  mi.  ]icr  hr.,  proihicin.i--  a  wind 
[tres.sure  of  30  Ih.  per  sq.ft.  on  Iho  horizontal  in-ojedion 
nf  thi'  iTlinder,  thereby  adding  0.(i8  tons  per  sq.ft.  with 
a  full  iank,  and  producing  a  total  maximum  ]in'ss\irc 
nf   •.'.!)(;    tuns.     Altliough    the   wind    pressure    is   slightly 
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Detoil  of  Reirrforcemerrt 
in  Bottom  of  Tank 

DETAILS    OP    DESIGN    OF    THE    MIDDLEBOROUGH 
REINPORCED-CONCRETE   TOWER   TANK 

more  than  doubled  with  an  empty  tank,  it  is  more  than 
offset  by  the  reduction  in  the  dead-weight  of  the  water, 
so  that  the  maximum  mentioned  represents  the  worst 
condition. 

A  cylindrical  tower  was  adopted  in  preference  to  a 
nundjer  of  columns,  because  with  it  a  more  ready  and 
definite  computation  of  .stresses  was  possible;  while  it 
could  be  made  to  present  a  more  pleasing  appearance, 


was  better  adapted  to  tlie  contours  at  the  site,  and  seemed 
more  economical  to  construct.  Tlie  plain  aspect  of  a 
simple  cylinder  was  relieved  by  the  addition  of  twelve 
■lx24-in.  jiilasters  which  were  also  assumed  to  take  their 
pr(i|iiirtion  of  the  load.  The  appearance  of  .solidity  at 
I  111'  base  is  accii'  ijlislicd  by  the  use  of  a  concrete  seat 
su|ipor1cd  iin  llic  unindatiou  to  prevent  settlement.  The 
(■oni|)rcssi()U  at  the  bottom  of  the  10-in.  tower  wall  re- 
sulting from  the  dead  load  is  48.3  lb.  per  .sq.in.,  which 
is  increased  to  a  maximum  of  631  lb.  by  a  wind  of  70 
mi.  per  lir. 

Dkt.mi.s  ()|-   riiE  Tank  Pkopek 

The  taid<  proper  is  II  ft.  in  inside  diameter  and  64 
ft.  deep  from  under  side  of  the  dome  (El.  300)  to 
the  inside  of  the  hemispherical  bottom  (El.  23(i),  the 
dome  having  a  rise  of  4-  ft.  and  the  bottom  a  depth  of 
20  ft.  The  straight  walls  of  this  tank  vary  in  thickness 
from  10  to  1()  in.  and  are  reinforced  to  care  for  increa.s- 
ing  pressure  toward  the  bottom.  The  bottom  varies  in 
thickness  from  14  in.  at  the  lowest  part  to  18  in.  at  the 
connection  to  the  tank  walls.  Its  reinforcement  is  given 
in  the  d(!tail  in  the  accompanying  figure. 

By  far  the  most  important  part  of  the  structure  and 
the  most  di.'hcult  to  design  and  construct  is  the  tank 
proper.  The  writer  wishes  to  emphasize  the  use  of  a 
hemispherical  bottom,  which  should  prove  superior  to  the 
flat  beam  and  slab  construction  commonly  employed  for 
small  elevated  tanks,  and  to  the  dome  bottom  used  in  a 
few  instances  for  tanks  of  considerable  size.  The  ad- 
vantages of  the  hemispherical  over  the  dome  design  lie 
in  a  47-per  cent,  increase  in  capacity  for  the  same  height 
of  vertical  wall,  or  a  34-per  cent,  decrease  in  the  height 
of  wall  for  the  same  capacity;  a  practically  self-clean- 
ing bottom;  a  better  distribution  of  stresses  becau.se  the 
enormous  thrust  in  the  dome  bottom,  which  is  concen- 
trated at  the  bottom  of  the  tank,  the  most  critical  point, 
is  replaced  by  a  uniform  tensile  stress  coincident  with 
and  analogous  to  the  tension  in  the  tank  wall.  The 
only  other  stress  at  the  junction  between  wall  and  bottom 
is  a  vertical  downward  load  which  is  easily  calculated 
and  cared  for.  The  reduction  in  height  of  vertical  wall 
is  of  prime  importance  in  reducing  the  chances  of  leak- 
age. The  hemispherical  bottom  will  be  poured  continu- 
ously to  make  a  monolithic  bowl  up  to  the  point  where  it 
becomes  a  part  of  the  supporting  tower.  The  cost  of 
storage  should  be  no  greater  than  for  the  dome  bottom. 

The  thickness  of  concrete  at  and  near  the  bottom  of 
the  wall  of  the  tank  and  in  the  hemispherical  portion 
is  such  that  without  any  assistance  from  the  steel  rein- 
forcement its  stress  in  tension  is  about  250  lb.  per  sq.in. 
The  tensile  stress  in  the  steel,  acting  independently, 
would  be  approximately  14,000  lb.  per  sq.in.;  and  with 
both  materials  acting  in  conjunction,  the  computed  ten- 
sion in  the  concrete  is  215  lb.  and  in  the  steel  2150  lb. 

The  tank  is  covered  to  guard  against  the  growi;h  of 
algae  not  \mconimon  in  filtered  water  exposed  to  the 
light,  and  to  prevent  freezing.  The  roof  is  a  dome  with 
its  thrust  carried  by  steel  reinforcement  embedded  in 
the  top  of  the  tank  wall. 

The  connection  between  tank  and  water  main  is 
through  a  IC-in.  flanged  riser  ]>ipe  fitted  with  an  expan- 
sion joint.  An  S-in.  flanged  overflow,  also  with  an  ex- 
pansion joint,  discharges  at  a  safe  distance  from  the 
foundation. 
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The  essential  qualities  of  the  cement  required  is  fine- 
ness of  grinding,  strength  and  a  slow  initial  set.  The 
sand,  in  addition  to  the  usual  reqiiirements,  shall  show 
a  tensile  strength  equal  to  standard  Ottawa  sand,  and 
for  the  tank  it  may  be  necessary  to  mix  sands  from  two 
or  more  sources  to  obtain  the  proper  gradation  of  sizes. 
The  coarse  aggregate  for  the  tank  is  gravel  varying  in 
diameter  from  1/4  in.  to  11/4  i^-j  ^'^<^'  if  necessary, 
screened  into  various  sizes  and  combined  in  the  propor- 
tion deemed  expedient  to  secure  maxinuini  density. 
Either  gra\'el  or  broken  stone  may  be  iised  for  the  other 
parts  of  the  structure. 

The  steel  reinforcement  is  hard  grade  round  rods,  plain 
or  deformed,  and  conforms  to  the  specifications  for  con- 
crete reinforcement  bars  adopted  by  the  Association  of 
American  Steel  Manufacturers  in  1910,  and  revised  in 
1912.  The  laps  are  at  least  40  diameters,  and  in  addi- 
tion thereto  each  joint  in  the  tank  is  secured  by  two 
"Crosby"  wire  clips,  or  their  equal.  Vertical  channels  are 
employed  to  support  the  horizontal  reinforcement  of 
the  tank,  drilled  to  the  exact  spacing  of  the  rods  and 
provided  with  suitable  means  for  rigidly  holding  them. 

The  proportions  of  concrete  for  the  foundation  arc 
1 :  2.5 :  5 ;  for  the  tower,  1:2:4;  for  the  hemispherical 
bottom  and  wall  of  the  tank  to  El.  279,  1:1:2;  from 
El.  279  to  293,  1 : 1.5 :  3,  and  above  El.  293,  including 
the  roof,  1:2:4.  The  relative  amounts  of  sand  and 
stone  may  be  varied,  the  percentage  of  cement  to  the 
sum  of  the  aggregate  to  remain  as  stated. 

DET.A.1LS  OF  THE  CONSTRUCTION 

The  concrete  must  be  mixed  thoroughly  and  by  an 
approved  machine.  Care  must  be  taken  in  placing  to 
prevent  the  separation  of  the  ingredients,  and  for  the 
wall  of  the  tank  concreting  will  be  carried  on  each  suc- 
cessive day.  No  special  waterproofing  ingredient  is  re- 
quired, nor  is  a  metal  dam  being  used  at  the  junction 
between  days'  work.  All  laitance  is  to  be  removed  from 
the  surface  at  the  end  of  the  day's  work  before  the  in- 
itial set  occurs.  The  old  surface  is  to  be  cleaned  with 
a  wire  brush  and,  immediately  before  placing  new  con- 
crete, coated  with  a  neat  cement  grout  and  a  layer  of 
mortar.  It  is  hoped  that  it  will  not  be  necessary  to  re- 
sort to  any  waterproofing  lining  or  coating  on  the  interior. 

Steel  forms  designed  and  made  by  the  Blaw  Steel  Con- 
struction Co.  are  being  used  for  the  outside  surface  of 
the  tower  and  tank.  The  height  of  each  ring  is  4  ft. ; 
and  at  least  two  complete  rings  are  required  to  insure 
the  placing  of  concrete  on  successive  days.  No  perman- 
ent bolts,  wires  or  other  ties  that  would  be  cast  in  the 
concrete  are  being  used  to  secure  either  the  steel  or  wood- 
en forms. 

The  steel  forms  are  producing  a  smooth,  uniform  sur- 
face which  will  require  very  little  finishing.  The  exposed 
base  of  the  tower  below  El.  139  will  be  rubbed  to  such 
surface  with  a  carborundum  block  and  water. 

The  following  clause  in  regard  to  water-tightness  may 
be  of  interest : 

The  concrete  in  the  liottom  and  waU  of  the  tank  shaU  be 
substantiany  water-tigrht  at  all  times.  Any  leakage  amount- 
ing to  jets  or  visible  seepage  shall  be  repaired  by  and  at  the 
expense  of  the  contractor  and  by  methods  approved  by  the  en- 
gineer. Small  damp  spots,  if  few  in  number,  which  do  not 
increase,  nor  disfigure  the  appearance  of  the  concrete,  will  be 
considered  to  meet  the  requirements  hereunder.  It  is  intended 
that  the  work  shall  be  sufficiently  waterproof  that  severe 
freezing  will  not  at  any  future  time  threaten  the  integrity  of 


the  concrete,  and  that  the  general  appear.ance  of  the  structure 
will  not  suffer  through  efflorescence  or  other  disfiguring 
stains. 

The  contract  for  the  work  has  lieen  awarded  to  the 
Hennebique  Construction  Co.,  of  New  York,  for  $23,140. 
and  the  structure  is  now  under  construction.  Alvin  C. 
Howes  is  chairman  of  the  AVater  Commissioners  and 
Thomas  F.  Dorsey  is  Resident  Engineer  for  the  writer, 
who  is  responsible  for  the  design  and  construction. 

nririggitlioEa  Projects 
By  Clahence  S.  Jarvis* 

The  Provo  Reservoir  Co.  was  organized  in  1908  to  con- 
struct a  high-line  canal  40  mi.  long  from  Prove  Eiver, 
capalale  of  supplying  water  to  some  of  the  most  desirable 
lands  in  Utah  and  Salt  Lake  valleys. 

Beside  filings  for  150  sec.-ft.  of  the  surplus  water  in 
Provo   River,  which   is   ordinarily   available  until   after 


FIG.    1.    TRIAL   LAKE,   UNION   RESERVOIR    CO. 


the  middle  of  June,  appropriations  were  made  for  stor- 
ing flood  water  in  more  than  thirty  lakes  and  meadows 
near  the  head  of  Provo  Eiver.  Other  irrigation  companies 
are  jointly  interested  in  the  larger  reservoirs  (through 
the  Union  Reservoir  Co.),  the  maximum  area  of  a  single 
storage  basin  being  about  140  acres  for  a  40-ft.  depth  of 


FIG.  2.    A  30-PT.  RESERVOIR  OUTLET  CUT 

storage.  The  lake  basins  (Fig.  1  is  an  example)  appear 
to  be  pockets  formed  by  glacial  action.  Outlet  cuts  ( Fig. 
2)  through  the  terminal  or  lateral  moraine  that  forms 
the  rim  of  each  basin  provide  means  of  drawing  the  lake 
surface  down  to  the  desired  depth.     Short  rock-fill  dams 

•Chief  Engineer,  Provo  Reservoir  Co.,  Provo,  Utah. 
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(Fig.  3)  im-losinfj  a  core  nf  puddlefl  elay,  nioimtiiin  soil 
find  rock  waste  are  built  whore  necessary. 

These  reservoir  sites  are  situated  at  El.  9500  to  10,500 
above  sea  level.  Due  to  the  remoteness  from  inhabited 
ilistricts,  the  high  altitude,  the  consequent  inclenicnl 
weather  and  short  seasons  for  construction,  and  the  rocky 
and  rugged  character  of  this  locality,  construction  has 
|)rocceded  more  slowly  than  was  expected :  but  the  reser- 
voirs already  built  have  demonstrated  the  value  of  this 
storage  system  and  its  efficiency.  The  water  when  released 
From  the  reservoirs  tlows  down  the  natural  channel  of  the 
Provo  River  a  distance  of  about  60  mi.  to  the  intake  of 
the  Provo  Reservoir  Co.'s  canal;  and  with  the  10  mi. 
of  canal  the  delivery  will  be  through  100  mi.  of  waterway. 

The  canal  takes  out  of  Provo  River  about  1  mi.  above 
Olmstead  in  Provo  Canon.  Thence  it  proceeds  through  a 
f)x7-ft.  tunnel  for  1000  ft.  through  solid  limestone;  thence 
through  3100  ft.  of  No.  144  Maginnis  steel  flume,  a  200-ft. 
section  of  which  has  recently  been  replaced  by  a  (i-ft.  cor- 
rugated ingot-iron  pipe  over  a  mud  slide;  thence  throuub 
\i  260-ft.  rock  tunnel;  thence  2600  ft.  in  a  60-in.  redwood 


-;'--•'- i'-     T^rofDam.BBI 


FIG.  3.    EARTH  AND  ROCK-FILL  DAM 

The  20-in.  steel  outlet  pipe  was  made  from  "4 -in.  plates. 
The  sections  were  20  tt.  long,  joined  by  ftx2i^-in.  steel  annle 
flanges  and   lead   gaskets 

stave  pipe  used  as  an  inverted  siphon  for  crossing  Provo 
River,  and  delivering  on  Provo  Bench. 

To  cross  Dry  Creek,  north  of  Lehi,  the  water  is  deliv- 
ered through  1 000  ft.  of  wood-stave  pipe  of  49-in.  diame- 
ter, with  a  maximum  pressure  head  of  80  ft.  on  the  in- 
verted siphon. 

At  Jordan  Narrows  a  riveted  steel  pipe,  1458  ft.  long, 
40  in.  in  diameter,  has  been  constructed  out  of  14-in. 
and  iVin-  steel  plate.  The  approach  to  this  pipe  is  a 
reinforced-concrete  conduit  1700  ft.  in  length  and  ap- 
proximately 48  in.  in  diameter.  The  maximum  pres- 
sure head  that  the  steel  pipe  may  have  to  withstand  is 
2:0  ft. 

The  gradient  used  in  tunnels,  flume  and  pipe  lines 
ranges  from  0.002  to  0.004 ;  and  in  the  canal  from  0.0005 
to  0.002,  dependent  upon  the  required  cross-section  and 
the  type  of  soil  encountered. 

The  canal  system  has  delivered  in  excess  of  100  sec.-ft. 
of  water  satisfactorily  to  the  lands  from  Provo  Bench 
to  the  Bull  River  Canal  north  of  Lehi  Junction.  It  is 
intended  ultimately  to  deliver  in  excess  of  170  sec.-ft. 
through  this  canal  system,  about  half  of  it  to  be  carried 
into  the  West  Jordan  district,  in  Salt  Lake  County. 

The  lauds  to  be  directly  l^enefited  are  about  8000  acres 
in  Utah  County,  and  the  same  area  in  Salt  Lake  County. 
As  these  tracts  include  some  of  the  most  fruitful  and  de- 
sirable lands  in  this  district,  well  situated  for  markets 
and  along  railroad  lines,  the  project  has  decided  advan- 
tages. However,  it  might  be  well  to  point  out  some  of  the 
chief  difficulties,  which  are  as  follows: 


1.  The  aitual  cost  of  storing  water  in  such  reservoir 
basiii.s  as  arc  included  in  this  reser^'oir  system  ranges 
from  $(i  to  $20  per  acre-foot. 

2.  The  patrolling  of  stored  water  from  the  head  of  the 
rJM'r  for  a  distance  of  fiO  mi.,  passing  numerous  headgates 
and  dams  in  the  lower  valleys  that  have  been  acTimtomed 
to  diverting  the  entire  flow  of  the  river  during  the  low- 
water  season,  has  been  rendered  more  difficult  throii'rh  lack 
of  definite  data  on  loss  in  transit,  the  varying  flow  of 
the  river,  the  primitive  measuring  devices  and  the  crude 
regulating  structures  in  use  in  some  of  the  canals;  and 
from  an  innate  prejudice  felt  by  owners  of  old  water 
rights  against  the  new  applicants  that  eaiise  a  change 
in  the  regulations  of  the  river. 

;i.  Acquiring  right-of-way  for  more  than  10  mi.  across 
improved  farm  and  city  property,  through  orchards,  i)e- 
tween  hou.ses  and  barns,  where  the  right-of-way  far  ex- 
ceeded the  cost  of  construction,  and  where  numerous 
bridge,  culvert  and  flume  structures  were  necessary  along 
the  canal  line. 

4.  The  definition  of  the  term  "surplus  water."  Some 
authorities  hold  that  all  water  in  a  river  that  is  not  be- 
ing applied  to  beneficial  and  economical  use  is  .surplus 
and  subject  to  appropriation,  even  though  a  careless  or 
wasteful  use  of  water  might  consume  the  entire  flow  of  the 
stream.  Upon  this  definition  depends  in  large  measure 
the  success  or  failure  of  a  new  irrigation  jJroject.  Efl'orts 
are  being  made  to  reach  a  compromise  agreement,  provid- 
ing that  when  all  old  rights  are  satisfied  on  a  basis  of  50 
or  60  acres  per  second-foot  of  water,  then  all  of  the  sur- 
plus above  this  amount  belongs  to  the  Provo  Reservoir 
Co.  until  its  acreage  is  supplied  on  a  basis  of  70  acres 
per  second-foot ;  after  which  all  further  surplus  shall  be 
divided  pro  rata  according  to  the  acreage  and  the  needs 
of  the  various  classes  of  .soil. 

Throughout  the  construction  of  this  project  Joseph 
R.  Murdock  has  been  president  and  manager  of  the  com- 
pany; C.  S.  Jarvis  has  been  Chief  Engineer,  and  E.  D. 
Clyde  has  been  Superintendent  of  Construction  on  the 
reservoirs.  I.  H.  Jacob  is  Resident  Engineer,  and  has 
had  charge  of  water  distribution  since  1912. 


The  Production  of  Hndinm  on  a  manufacturing  basis  by 
the  U.  S.  Bureau  of  Mines  from  Colorado  carnotite  ore  has 
recently  been  announced  by  F.  K.  Lane,  Secretary  of  the  In- 
terior. The  Bureau  has  been  studying  the  production  of 
radium  with  a  view  to  decreasing  the  cost.  The  figure 
reached  is  ?36,050  per  gram  of  radium  bromide  and  this  in- 
cludes the  cost  of  ore.  the  insurance,  repairs  and  deprecia- 
tion on  plant,  the  development  cost  of  the  process  and  all 
expenses.  Radium  bromide  has  been  selling  for  ?120,000  to 
$160,000  per  gram.  This  reduction  in  cost  does  not  mean  an 
immedate  drop  in  selling  price,  since  the  carnotite  claims  are 
closely  held.  Ten  claims  are  being  operated  at  Long  Park, 
Colo.,  by  the  National  Radium  Institute,  with  which  the  bu- 
reau has  been  cooperating.  A  concentrating  plant  for  lo^v- 
grade  ores  has  been  erected  by  the  Institute.  Grinding  and 
sampling  machinery  and  an  extraction  plant  have  been  set 
up  in  Denver,  the  present  capacity  ijeing  for  three  tons  of  ore 
per  day.  The  average  recovery  has  been  S5  per  cent.,  and 
vvith  the  last  five  carloads  of  ore  it  has  been  90  per  cent. 

United  States  P'jblle  Lands  unappropriated  and  unreserved 
amounted  on  July  1.  1915.  to  279,000,000  acres.  Of  this  area 
173,000,000  acres  has  been  surveyed  and  10S,000.000  acres  is  un- 
surveyed.  These  public  lands  belonging  to  the  Federal  Gov- 
ernment are  in  25  states.  The  bulk  of  the  land,  however,  is  in 
the  10  arid  states.  Nevada  heads  the  list  with  55,000,000  acres, 
and  then  follow  in  the  order  named  Arizona,  Utah,  Wyoming, 
New  Mexico,  California,  Montana,  Colorado,  Idaho  and  Oregon. 
Oregon's  public  lands  amount  to  15,442.000  acres.  South  Da- 
kota has  nearly  3.000.000  acres,  and  Washington  a  little  over 
1,000,000  acres.  In  most  of  the  other  states  where  public 
lands  are  located  the  amount  is  comparatively  small. 
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Iboro  IBiracdl^ei,  Me'w  Yoirl}^ 

A  mimber  oi'  difliculties  have  arisen  in  maintaining  the 
wood-block  pavement  on  the  Queensboro  (Blackwell's 
Island)  Bridge,  New  York  City,  some  of  which  are 
pecnliar  to  the  bridge  structure,  but  others  throw  sonn' 
light  on  the  wood-block  paving  problem  in  general.  The 
bulging,  "volcanic"  blowups  exhibited  in  some  other 
wood-block  pavements  have  been  particularly  pronounced 
on  the  main  spans  and  steel-supported  sections  of  the 
Queens  approach. 

The  original  construction  of  the  bridge-floor  system 
consisted  of  longitudinal  buckle-plates,  5  ft.  wide  between 
stringers  from  12  to  20  ft.  long  between  floor-beams  or 
cross-frames,  with  from  two  to  four  buckles  to  each 
plate.  The  buckle-plates  were  not  stiffened.  On  this 
floor  was  placed  a  solid  concrete  base  from  11^  to  4% 
in.  thick.  On  the  concrete  was  placed  a  cushion  or  bed- 
ding course  of  l/^  in.  of  dry  sand  and  cement  to  receive 
the  pavement  of  4-in.  creosoted  wood  blocks. 

No  great  trouble  was  experienced  with  this  pavement 
for  about  two  years,  hut  with  increased  traffic  the  buckle- 
plates  deflected  and  vi-brated  to  such  an  extent  under 
heavy  loads  that  tlie  concrete  base  was  badly  broken  up. 
Where  the  base  did  remain  intact  the  sand-mortar  cusli- 
ion,  having  no  drainage,  was  continually  damp  and  after 
every  rainstorm  was  completely  saturated.  When  these 
storms  were  followed  by  sudden  changes  in  temperature 
tlie  blocks  heaved  and  blew  up  to  an  alarming  degree, 
sometimes  forming  "pimples"  in  the  roadway  3  ft.  high. 

The  roadway  is  52  ft.  3  in.  wide,  with  a  car  track  on 
each  side,  and  no  longitudinal  expansion  joints  were 
provided  along  the  rails.  In  this  great  width  of  pave- 
ment the  expansion  and  contraction  of  the  steel-floor 
s)'stem  and  the  loose  unhardened  cushion  course  provided 


PIG.     1.     OLD     QUEEN.SBORO    BRIDGE     PAVEMENT, 
SHOWING    BREAKS 

a  constantly  shifting  base  for  the  blocks,  and  further 
aggravated  the  pavement  troubles.  On  one  or  two  occa- 
sions vehicle  traflrc  over  the  bridge  had  to  follow  the 
street-car  tracks  to  avoid  the  humjxs  and  billows. 

In  the  fall  of  1912  Edward  A.  Byrne,  then  Assistant 
Chief  Engineer  of  the  Department  of  Bridges  of  New 
York  (now  Acting  Chief  Engineer),  designed  a  new 
pavement  foundation,  which  has  since  been  experimented 


FIG.    2.     LOOKI.X';     \'l,i'SS   QUEENSBORO   BUl|ii;i:    IHIM.M;  i'A\-i:.MIO.\T   HELAYINi^ 

Buckle-plates  stripped  of  concrete  in  foreground;  drain  pipes  in   place;   Z-bar  and  angle-iron   reinforcement;  new   concrete 

foundation  in   backeround 


AuLnist  3(!,  1915 
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with  and  foiiml  siicccssrul.  A  coiisiili'i'able  stretch  of  the 
bridge  Jloor  has  been  paved  by  this  new  method,  and 
work  is  now  in  progress  on  otlier  sections  of  the  bridge, 
as  the  aeeompanying  illustrations  sliow. 

The  first  considcn-ation  was  that  no  ajtiJreciable  dead 
load  be  added  to  the  hrid-ije.  It  was  essential,  however,  to 
stiffen  the  buc-kle-plates  bv  riveting  a  ;5x3xl^-in.  angle 
across  the  fillets  of  each  luicklc-plate  (see""  Fig.  2). 
On  the  Qneens  approach  spans  the  angles  are  put  on 
the  upper  side  of  the  buckle-plates,  so  that  their  top 
edges  are  flush  with  the  top  of  the  new  concrete  foun- 
dation, but  on  the  main  span  Si/oxSi^xi^-in.  angles  are 
riveted  to  the  bottoms  of  the  buckle-plates. 

The  tops  of  the  steel  stringers  carrying  the  buckle- 
plates  are  capped  with  .'ixl-^-in.  yeliow-pine  planks, 
treated  with  carbolineuni.  The  planks  are  dressed  to  a 
uniform  thickness  of  2V1>  in.,  laid  flat  and  bolted  through 
the  flanges  of  the  stringers  by  machine  bolts  placed  30  in. 
apart.  The  heads  of  the  bolts  are  countersunk  to  be 
flush  with  the  top  of  the  plank. 

Every  two  panels,  averaging  about  50  ft.,  a  transverse 
Gx-j^-in.  Z-bar  is  riveted  to  the  flanges  of  the  floor-beams. 
This  projects  3  in.  above  the  top  of  the  new  concrete 
foundation,  so  that  two  perpendicular  faces  are  provided 
for  the  paving  blocks  on  either  side  to  bear  against.  These 
Z-bars  divide  the  pavement  into  distinct  sections,  and 
prevent  the  creeping  of  the  blocks  which  occurs  in  the 
old  method  of  construction.  The  new  pavement  is  in 
longitudinal  strips  la  ft.  wide,  each  strip  separated  by 
an  expansion  joint. 

The  buckle-plates  are  first  cleaned  of  all  the  old  concrete 
foundation  and  repainted.  The  drain  holes  are  then 
cleaned  out,  and  6-in.  sections  of  iron  pipe  reaching  just 
below  the  top  of  the  new  concrete  foundation  are  inserted. 
The  pipes  are  held  in  place  by  first  filling  a  little  concrete 
around  them  in  the  buckles.  'Wooden  plugs  are  inserted 
to  keep  the  inside  of  the  pipe  clear  of  concrete. 

A  new  1 :  2  :  i  concrete  foundation  is  then  placed  with 
its  surface  flush  with  the  tops  of  the  3xl2-in.  planks. 
Strips  of  wood  about  1/4x1  in.  are  laid  on  the  green  con- 
crete from  the  center  pipe  to  the  upgrade  sides  of  the 
buckle-plates.  When  these  are  removed  after  the  concrete 
has  set,  shallow  drainage  gutters  are  left.  On  this  foun- 
dation 3-in.  creosoted  wood  blocks  are  laid  without  a  cush- 
ion or  bedding  course,  and  with  sand-filled  joints. 

Mr.  Byrne  states  that  the  blocks,  resting  partly  on  the 
wood  stringer  caps,  and  partly  on  the  concrete,  might 
reasonably  be  expected  to  splinter  to  some  extent,  but  this 
has  not  been  serious,  and  there  has  been  no  heaving  of  the 
blocks  in  the  new  pavements.  There  are  31:,600  sq.yd. 
of  pavement  on  the  buckle-plates,  and  as  yet  on  accouiit 
of  lack  of  ftmds  but  a  small  percentage  has  been  re- 
laid  as  described.  The  cost  has  varied  from  $4  per  sq.yd. 
for  the  first  experimental  sections  to  $3,  exclusive  "of 
reinforcing  buckle-plates. 

The  traffic  on  Queensboro  Bridge  has  become  extremely 
heavy.     The  average  daily  traffic  for  two  July  days  was": 

AUTOMOBII^ES 
Trucks  Delivery  Pleasure  Totals 

11'2  692  6312  S176 

HORSE-DRAWN  VEHICLES 
*^"^'-7??'"®^         Two-Horse         Three-  and  Four-Horse 


7S2 


S6S 


60 


Total    for   one   day 9SS6 

Such  a  hea\-y,  fast-moving  traffic  is  unusually  severe 
on  any  pavement,  but  the  difficulties  encounteredare  laid 
chiefly  to  the  foundation  conditions._ 


Mc^/y  SpecifficattBOffiis  for  Raiillss 

Revised  specifications  for  lOO-lb.  rails  of  carbon  steel 
have  been  adopted  by  the  Pennsylvania  R.H.  system 
(including  the  lines  east  and  west  of  Pittsburgh).  The 
chemical  requirements  are  given  herewith.  A  special 
feature  is  tlie  requirement  for  chemical  tests  of  finished 
openhearth  rails  (after  passing  the  physical  tests).  The 
purpose  of  this  is  to  guard  against  the  segregation  of  the 
metal,  which  has  been  discovered  in  so  many  of  the  rails 
that  have  broken  in  the  track. 

The  following  paragraphs  are  given  direct  from  the 
specifications,  with  their  original  numbers  attached.  Cer- 
tain uiiinqjortant  ])aragraphs  are  omittcil. 

CHEMICAL  COMPOSITION  OF   RAIL  STEEL 

4.  The  chemical  composition  of  the  rails  rolled  from  each 
melt  of  steel,  determined  as  described  in  Section  6,  shall  be 
within  the  following  limits: 

Elements  Bessemer  Process       Openhearth  Process 

Carbon     0  .  4.'i  to  0  .55%  O.fiO  to  0.75<7o 

Phosphorus    not  to  e.xceed  O.lOr'o      not  to  e.xceed  0.04% 

Manganese    O.SOtol.lO'^  0.60  to  0.90% 

Silicon    0.05  to  0.20%  0.10  to  0.30% 

Note  1 — In  the  event  of  nickel  and  chromium  being  present 
to  the  extent  of  1%  and  0.35%  respectively,  these  elements 
will  be  considered  as  the  equivalent  of  0.07'/r  of  carbon  in  the 
above   retiuiremeiits. 

Note  2 — When  the  analyses  for  carbon  by  the  mill  chemists 
and  by  the  railroad  chemists  do  not  agree,  a  tolerance  of  two 
points  below  the  minimum  or  two  points  above  the  maximum 
win  be  allowed  to  cover  such  variation  before  condemnation. 

5.  It  is  desired  that  the  percentage  of  carbon  in  an  entire 
order  of  rails  shall  average  as  high  as  the  mean  percentage 
between  the  upper  and  lower  limits  specified. 

ANALYSES  OF  RAIL  STEEL 

6.  In  order  to  ascertain  whether  the  chemical  composition 
is  in  accordance  with  the  requirements,  analyses  shall  be 
furnished  as  follows: 

(a)  For  bessemer  process,  the  manufacturer  shall  furnish 
to  the  inspector,  daily,  carbon  determination  for  each  melt 
before  the  rails  are  shipped,  and  two  chemical  analyses  every 
24  hr.,  representing  the  average  of  the  elements,  carbon,  man- 
ganese, silicon,  phosphorus  and  sulphur,  contained  in  the  steel, 
one  for  each  day  and  night  turn  respectively.  The  analyses 
shall  be  made  on  drillings  taken  from  the  ladle  test  ingot  not 
less  than    %   in.   beneath  the  surface. 

(b)  For  openhearth  process,  the  makers  shall  furnish  the 
inspectors  with  a  chemical  analysis  of  the  elements,  carbon. 
manganese,  silicon,  phosphorus  and  sulphur,  for  each  melt. 

(c)  For  openhearth  process,  a  check  analysis  will  be  made 
by  the  purchaser  of  a  piece  of  rail  representing  a  melt,  after 
the  rails  from  that  melt  have  passed  the  physical  require- 
ments. On  request  of  the  inspector,  and  in  his  presence,  the 
manufacturer  shall  furnish  from  one  of  the  drop-test  pieces 
representing  the  melt,  drillings  satisfactory  to  the  inspector, 
taken  with  a  %-in.  flat  drill,  parallel  to  the  axis  of  the  rail! 
at  a  point  one-third  of  the  distance  from  the  upper  corner  to 
the  center  of  the  head  [designated  as  point  ■'O"].  The  analy- 
sis from  these  drillings  shall  conform  to  the  chemical  re- 
quirements specified  in  Section  4.  and  failure  to  meet  these 
requirements  shall  be  suflScient  cause  for  the  rejection  of  the 
entire  melt. 

(d)  For  openhearth  process,  after  the  rail  has  passed  the 
physical  requirements,  additional  drillings  will  be  taken  from 
the  same  rail,  and  in  the  same  manner  as  specified  in  Section 
6  (c),  at  the  junction  of  the  head  and  web  [designated  as 
point  "M"].  The  carbon  determination  from  these  drillings 
(Note  2,  Sec.  4)  shall  be  within  12  per  cent,  of  the  amount 
found  at  location  "O."  If  the  test  from  the  top  rail  fails  to 
meet  this  requirement,  all  the  top  rails  from  the  melt  shall 
be  rejected,  and  a  similar  determination  shall  be  made  from 
location  "M"  of  a  second  rail.  If  this  test  fails,  all  the  second 
rail  from  the  melt  shall  be  rejected,  and  a  similar  determina- 
tion shall  be  made  from  location  "M"  of  a  third  rail.  If  this 
test  fails,  all  the  remaining  rails  from  the  melt  shall  be 
rejected. 

(e)  If,  however,  the  segregation  found  at  location  "M"  in 
any  rail  in  a  rolling  exceeds  25  per  cent.,  when  determined  as 
provided  for  in  6  (d),  the  progressive  testing  of  the  secona 
and  third  rails  will  not  be  permitted  on  any  subsequent  melts- 
but  on  such  melts  the  failure  of  the  top  rail  to  pass  the 
requirements  provided  for  in  6  (d)  will  cause  the  rejection  of 
the  entire   heat. 
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Tlie  remarkably  smooth  grouted  granite-block  pave- 
ments of  Worcenter,  Mass.,  were  described  in  detail  in 
E ngineeriny  News  of  Oct.  22,  1914.  Some  of  these  pave- 
ments are  now  14  yr.  old  and  practically  nothing  has 
been  spent    Inr  ronl   maintenance,  most  of  the  expendi- 
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pavement,  at  a  saving  of  about  80c.  per  ton  over  other 
material. 

Expansion  Joints 

Two  innovations  are  being  introduced  in  relaying  the 
pavement.  Expansion  joints  separating  the  track  pave- 
ment from  the  rest  of  the  street  pavement  are  being  tried 
in  both  the  foundation  and  block  courses.     Fig.  4  shows 


^"^^^j^ 

■  -'  ^  ** 

w^ 


FIG.  1.    BLOCKS  PROM  OLD 
PAVEMENT 


MUXOLITHIC      STRUCTURE      UF      OLD      GiLV-NITK- 
BLOCK   PAVEMENT 


tures  being  for  repairs  to  openings  in  the  pavements.  The 
chief  difficulty  has  been  that  the  pavements  have  out- 
lived the  street-car  tracks,  and  many  of  the  rail  joints, 
especially  in  Main  St.,  have  been  in  very  poor  condition 
for  some  time  past. 

When  at  last  compelled  to  renew  its  track,  the  street 
railway  company  strenuously  objected  to  replacing 
grouted  gi'anite  blocks  over  its  roadbed,  because  of  the 
difficulty  in  making  track  repairs  in  this  kind  of  a  pave- 
ment ;  but  the  city  eventually  won  its  contention,  and  the 
street  is  being  restored  to  its  original  condition.  While 
a  grouted  granite-block  pavement  is  admittedly  dilfiiult 


the  track  preparatory  to  placing  the  foundation  concrete 
with  a  Barrett  specification  expansion  joint  about  i/^  in. 
thick  by  6  in.  wide,  nailed  to  the  ends  of  the  ties.  The 
concrete  base  is  6  in.  thick. 

Concrete  is  not  being  placed  under  the  ties,  which,  how- 
ever, are  gravel  ballasted;  the  foundation  is  of  uniform 
thickness  across  the  entire  width  of  street.  The  ties  used 
are  not  treated  with  preservatives.  The  old  95-lb.  girder 
rails  are  being  replaced  with  125-lb.  grooved  girder  rails. 

The  expansion  joint  in  the  pavement  surface  is  shown 
in  Fig.  3.  This  is  of  the  same  character  as  the  joint  in 
the  fiiimilation  and  is  put  a  block-width  from  each  outside 


FIG,    3.    EXPANSION   JOINT    IN   GRANITE-BLOCK 
SURFACE 

to  open  for  track  repairs,  this  is  chiefly  an  argument  for 
building  better  track  structures. 

The  monolithic  condition  of  these  pavements  is  illus- 
trated by  Figs.  1  and  2.  Many  blocks  were  broken 
through  as  easily  as  they  could  be  broken  apart  at  the 
joints.  About  50  per  cent,  of  the  blocks  were  reclaimed 
by  chipping  off  the  grout  by  hand,  the  cost  of  which  was 
about  le.  per  block.  The  broken  blocks  were  crushed  to 
make  concrete  aggregate  for  the  foundation  of  the  new 


FIG.    4.     EXl'A.WSION    JdIXT    I.\    CO.XCIIETE 
FOUNDATION 

rail  of  the  double  track.  The  course  of  blocks  next  the 
outside  rail  are  laid  lengthwise,  as  shown  in  the  illustra- 
tion. The  blocks  keyed  into  the  old  pavement  have  broken 
joints  of  at  least  2  in. 

The  purpose  of  these  expansion  joints  primarily  is  to 
prevent  the  rumbling  noise  caused  by  the  heavy  suburban- 
street  cars.  It  is  expected  that  the  expansion  joints  will 
permit  the  track  to  vibrate  under  the  cars  without  affect- 
ing the  rest  of  the  pavement.     That  the  rumbling  was 
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iioliui'uble  in  tlio  old  track  was  ])i'()l)alily  Iw^causo  tlio 
luouolithic  paveniL'iit  was  carrying  a  part  of  the  load  on 
the  tracks,  which  it  would  seem  could  also  havo  been 
eliminated  by  a  more  rigid  track  foundatii)n. 

The  track  jjavement  work  is  being  done  by  F.  A.  Wil- 
kerson,  Superintendent  of  Tracks,  Worcester  Consolidated 
Street  Ry.,  in  conformity  with   the  city's  specifications. 
The  city  engineer  of  Worcester  is  V.  A.  Mc(^hire. 
ii; 

Joairatl  ©f  S^ocoiT  Truass 
Bv  Kdwakd  (Jodfwey* 

Tt  appears  that  the  solutions  proposed  in  EiH/incrriiui 
Xeirs  of  May  '30,  1915,  p.  990,  for  the  i)roblem  of  the 
heel-joint  of  roof  trusses,  suggested  by  the  writer,  A])r.  22, 
p.  783,  are  to  go  un<-hallenged  and  an  approximately  cor- 
rect solution  is  not  forthcoming.  This  is  a  very  import- 
ant problem  in  structural  engineering. 

Tlie  solutions  given  by  the  correspondents  are  all  wrong 
in  the  most  important  item  of  the  prol)leni,  namely  the 
magnitude  of  the  bending  moment  taken  by  the  cliord 
members.  Nor  did  any  of  them  say  anything  about  find- 
ing the  direct  stress  in  the  cliord  members  which  is  another 
important  part  of  the  problem.     Furthermore,  they  all 


seem  to  consider  the  chord  members  as  pin-ended  at  tlie 
second  panel  point,  whereas  they  are  continuous. 

The  bending  moment  is  given  as  Ra  (see  the  sketch 
herewith).  This  is  manifestly  incorrect,  for  it  would 
mean  that  the  moment  in  the  chords  for  a  given  shape  of 
truss  would  increase  uniformly  as  R  is  moved  toward  the 
position  Z?,,  whereas  the  moment  must  be  zero  for  the 
position  R^.  The  fact  is  the  moment  in  the  chords  as  R 
moves  to  the  right  is  a  maximum  where  a  equals  I/2  of  ^> 
and  it  describes  a  parabola  as  R  moves  from  A  to  B. 

Part  of  this  problem  is  to  find  the  direct  stresses  in  the 
chords.  This  is  a  sim])le  operation  by  the  method  of 
moments,  but  in  a  grajihic  diagram  trouble  is  apt  to  be 
met  with  in  closing  the  polygon.  As  the  reaction  R 
does  not  strike  the  intersection  of  the  chords,  some  method 
must  be  devised  of  substituting  members  or  forces  that 
will  inter.seet.  This  could  be  done  by  assuming  members 
BH  or  DF,  but  the  direct  stresses  of  the  chords  would  not 
then  be  correct. 

If  a  section  be  cut  vertically  through  the  truss  be- 
tween EF  and  DB  it  will  be  seen  that  the  shear  in  this  sec- 
tion is  equal  to  R.  Part  of  this  shear  is  taken  up  in  the 
vertical  component  of  the  stress  in  the  top  chord  EV. 
The  remainder  of  the  shear  will  be  taken  up  by  tlie  two 
members  ED  and  FB  in  bending,  and  the  amount  of  the 
bending  moment  will  be  dependent  upon  the  horizontal 
distance  betsveen  CG  and  DB.  It  will  thus  be  seen  that 
(his  horizontal  distance  has  much  to  do  with  the  bending 

•Monongahela  Bank  Biiildiiig:..  Pittsburgh.  Penn. 


moments,  though  the  iiublished  solutions  referred  to  con- 
sider only  the  distance  a. 

To  find  the  bending  moment  in  the  rhonls  it  is  neces- 
sary to  find  the  (lill'erence  between  A'  and  the  shear  in  EJ) 
due   to   direct   stress.     Hy  moments 

R(b  —  a) 


Direct  stress  in       ED  = 


BX 


Shear  in  E f) 
Sub>tiliiting  fu 
Shear  in 


^I>R  _  R(b  —  a)DB 

Dli/liX  its  e(iui\alciit  AD/I),  we  have 
R  {b  —  a) 


ED  = 


(1) 


It  will  be  seen  that  this  shear  is  just  what  would  be 
the  left-hand  reaction  of  a  beam  AB,  hence  the  remainder 
or  what  would  be  the  right-hand  reaction  of  a  beam  AB 
])as.ses  to  the  right  through  the  chords  in  transverse  shear 
]iroducing  bending,  and  the  next  step  in  the  problem  is  to 
distribute  this  shear  according  to  the  rigidity  or  stiffness, 
not  only  at  C  and  G.  iiut  also  at  D  and  B.  The  chords 
are  more  rigidly  held  at  ('  and  G  than  at  D  and  B,  but 
they  are  merely  continuous  at  all  of  these  points  and 
no  great  error  is  entailed  in  considering  ('  and  U  equally 
rigid,  as  well  as  G  and  B. 

If  the  top  and  bottom  chords  are  of  the  same  section 
it  would  be  close  enougli  to  consider  all  four  points  C,  D,  B 
and  G  equally  rigid,  with  the  liending  moment 


M 


0       2  4  6 


(2) 


If  the  chords  are  of  difl:'erent  .sections,  and  if  the  lengths 
/,  and  I.,  be  taken  into  consideration,  as  they  should 
in  an  exact  solution,  the  stiffness  of  the  two  chords  will 
be  directly  as  their  respective  moments  of  inertia  and  in- 
versely as  the  cubes  of  l^  and  U.  If  /j  and  Z,  represent 
the  moments  of  inertia  of  the  top  and  bottom  chords 
respectively,  and  if  M^  and  M.,  represent  the  bending  mo- 
ments in  the  top  chord  (at  C  and  D)  and  in  the  bottom 
chord  (at  G  and  B)  respectively,  we  have 


(3) 


But 


Solving 


2  .¥,  -f  2  .1/.,  = 


Rah 


M,  = 


Rah 


(4) 


(5) 


Also  A/]  is  found  to  be  an  expre.¥sion  of  similar  form, 
with  Zj  and  l^  replacing  Z^  and  L  respectively. 

If  member  DB  is  not  vertical  the  problem  is  more  com- 
plicated. A  close  approximation  may  be  arrived  at  by 
using  the  mean  between  l.^  and  the  horizontal  projection  of 
Zi  in  place  of  l.^  in  eq.   (2)  and  (4). 

In  many  cases  the  top  chord  will  be  so  much  stiffer  than 
the  bottom  i-hord  that  the  full  moment  could  be  assumed 
as  taken  by  that  chord.  The  moment  would  then  be  Ra/b 
times  one-half  of  the  horizontal  projection  of  l^. 

In  order  to  work  out  the  stresses  in  the  graphic  diagram 
the  truss  should  be  considered  as  extended  to  A  and  in- 
stead of  using  R  the  two  forces  R^  and  /?„  should  be  used. 
These  are  the  reactions  at  A  and  B  that  would  be  found 
lor  a  beam  of  span  b  loaded  with  the  force  R. 
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By  D.  C.  HENNYf 


L<YNOFSIS — Results  of  an  investigation  of  the 
lastiny  qualities  of  wood  pipe  carrying  water.  Made 
under  instructions  from  tite  director  and  cltief  nt- 
gineer  of  tlie  Reclamation  Service.  A  life  of  fnnn 
12  to  25  years  is  shown  where  comlilions  allow 
ronipli'ti'  xahiration  of  the  wood. 

This  inquin-  on  the  lil'e  ui  wood  pipe  eu\ered  three 
freiieral  types — eontiiuious  wood-stave,  section  wood-stave 
njid  sectional  bored.  The  information  contained  is  tabu- 
lated according  to  the  following  classification:  Table  1, 
continuous-stave,  uncoated  fir.  Table  2,  continuous-stave, 
uncoated  redwood.  Table  3,  continuous-stave  and  wire- 
wound,  coated  fir.  Table  4,  continuous-stave  and  un- 
coated Texas,  Colorado  and  yellow  pine. 

The  term  "fir"  is  applied  to  the  most  common  wood 
of  the  Pacific  Northwest.  Scientifically  it  is  a  bastard 
spruce,   first  named   by   Douglas.     Locally   it   is   known 


of 
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as  fir  or  Douglas  fir,  and  distinction  is  sometimes  made 
Ijetween  yellow  and  red  fir.  These  come  from  the  same 
kind  of  tree,  the  yellow  fir  being  most  common.  The 
large  trees  yield  yellow  fir,  while  the  wood  from  smaller 
trees  is  apt  to  show  a  reddish  tint.  Sun  exposure  also 
appears  to  affect  the  color  to  some  extent.  In  California 
the  wood  is  termed  Oregon  pine.  This  wood  is  strong, 
and  can  be  obtained  in  long  lengths.  Mill  run  of  commer- 
cial sizes  probably  averages  over  20  ft.  in  length.  It  con- 
tains pitch,  which  forms  in  seams  and  pockets,  normally 
occurring  even  in  commercially  clear  wood  within  certain 
limits.  The  trees  usually  yield  less  than  25  per  cent,  of 
wood  free  from  sap  and  knots.  The  expense  of  eliminat- 
ing these  defects  has  led  to  the  practice,  as  regards  pipe 
construction,  of  permitting  some  small  and  sound  knots 
and  sap. 

Redwood  grows  on  the  Pacific  coast  from  Santa  Cruz 
north  into  southern  Oregon.  By  reason  of  the  average 
large  diameter  of  the  trees,  the  logs  are  cut  shorter  than 
in  the  ease  of  fir,  and  the  commercial  mill  run  averages 
about  16  ft.  in  length.  The  wood  is  not  as  strong  as  fir. 
About  SO  per  cent,  of  the  wood  cuts  up  clear  and  free  of 


TABLE  I.     CONTINUOUS-STAVE  FIR  PIPE,  UNCOATED 
Pres- 


Location 

mi. 

Astoria,  Ore 

7,5 

Basin,  Wyo 

Belle  Fourche,  S.  D..    . 
Clarkson,  Wash 

0  3 
0  4 
7  0 
4.0 

15 

Gothenburg,  Neb 

0  2 

Logan,  I' tall 

1   2 
S  0 

5  0 

Post  Falls,  Idaho 

5  0 

0  6 

Pueblo,  Colo 

13  5 

8.5 

Sugar  City,  Colo 

4  0 

SunDyside,  Wash 

2.1 
0  3 

Utah  power  pipes 

i.6 

2   1 

15 
4  7 
1.8 

2  7 
4   3 

0  8 

1  3 

Wenatchee,  Wash 

1.7 

ft. 

.Soil 

Built 

0-150 

Loam  and  sand  with  dL'- 
caying  vegetable  mat- 
ter 

1895 
1906- 

Clay  and  gumbo 

1908 
1912 

Volcanic  soil,   also   loose 
rock 

1907 

50-125 
0-46 

Clay  and  loose  soil 

Loose,  sandy,  partly  un- 
covered by  wind 

Before 
1909 
1890- 
1891 

15-SO 

Not  buried 

1904 
1902 

1S97 

0-40 

Loamy  gravel,  loose 

1910 

0-300 

Not  covered 

1905 

Adobe 

1906 

Clay,  sand,  gravel 

1899- 
1900 

25-130 
130 

Soil  not  stated,  cover  2^ 
ft. 

Volcanic       ash,       gravel, 
sand,  about   §   laid  on 
ground  not  covered 

1904 

1908 
1908 

1903- 

Remarks 
Gradually  increasing  leakage  due  to  decay  of 

wood 
Replaced  by  redwood  pipe  in  1911 
In  good  condition  except  where  not  constantly 

full 
In  good  condition 

Where  in  loose  soil  or  rock,  decayed  near  top; 
400  ft.  replaced  in  1911;  1000  ft.  replaced 

Balance  O.  K 

Pecayed  except  where  buried  in  clay 

Replaced  2600  ft  

Decayed,  espr'ci:tli\   wli-n'  nniovered,  causing 

increasing  Ical.i;:*' ,  n-  \\   unod  pipe  built  in 

1913,  coven-a  :.'  U    aiH.1  unuuated. 

Decayed  at  pitcli  seainb,  utht-rwise  O.  K 

Some  decay  on  top  of  pipe 

Small  amount  at  upper  end  decayed  where 

pressure    light   and    soil    very   porous;    no 

decay  where  exposed 
1  mi.  with  maximum  pressure  badly  decayed .  , 

Remainder  partly  decayed 

In  good  condition  except  leaking  in  places  due 

to  settlement 
Commenced  leaking,   due  to  decay,  in  1909. 

Serious  decay  in   1913  had  gone  one-half 

through  wood.    Then  incased  in  conen  ti- 
Part  has  decayed  and  has  been  reconstructed 

Superintendent's  estimate: 

In  sand  and  gravel 

In  clay 

Pipe  buried  in  clay  is  reported  as  good  as  new 
Wood  not  decayed;  J-in.  bands  corroded; 


8  + 
3  + 


8  + 
6 
G  + 


11  + 
13  + 
18  + 


placed  in  1910  with  f-ii 
incovered  portion  badly 


6-226  In  open  trench. 

8-180  Laid  on  earth,  . 

4-91  In  open  trench. 

12-13     On  earth 

10-37     On  earth 


24-44     On  earth 

.     .        On  concrete  saddles 

5-125     On  wooden  saddles 

Buried 

On  earth 

*  Buried  in  clayey  soil  ex- 
cept where  crossing 
bndge 


1904 
1907 
1910 
1908 
1910 
1907 

1913 
1914 
1908 
1909 


covered  portion  badly  decayed  i 
Uncovered  and  coated  1913-14 
Relaid  1914-15: 

In  open  soil 

In  air  or  water 

Decayed 


1913 


In  good  condition 

In  good  condition 

In  good  condition 

No  decay 

Wood  from  old  circular  flume,  built  in  1901, 
in  fair  condition 

Wood  in  good  condition 

Wood  in  good  condition 

Some  decay  at  butt  joints 

Some  decay  where  back  fill  porous 

In  good  condition 

The  upper  end  for  750  ft.  did  not  run  full  at  all 
times,  and  was  replaced  in  1908,  and  was 
again  replaced  later 

Balance  of  pipe,  where  buried.  O.  K.  so  far  as 
known 

Pipe  where  exposed  in  good  condition 

Buried  pipe  decayed  where  no  pressure,  re- 
newed in  1914 

Balance  O.  K 


7-12 
12-20 
16  + 

11  + 


7  + 
5  + 

14  + 


12(7) 
12  + 


'  0  to  about  100  ft. 


A\io-ust  2V>,  11115 
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sap.  wliicli  has  lod  lo  tlie  rustoin  of  (leniaiuliui;-  I'rre- 
duiii  I'loni  knots  and  sap  in  ordinary  pipe  sju'ciiications. 

Coutinuous-stave  pi|)e  consists  of  staves  breaking  joint 
and  claniiied  tofjethcr  witii  bands,  wiiiib  since  1888  bave 
universally  been  made  up  of  steel  bolts  and  lugs,  the 
latter  being  made  of  cast  iron,  niallcable  iron,  or  jiressed 
steel.  The  butt  joints  arc  made  tight  by  a  metal  or  wooden 
plate. 

\\'ire-\vound  or  nuu'hine-banded  pipe  is  pipe  made  up 
ill  sections  from  10  to  21  ft.  in  length.  It  consists  of 
staves  held  together  by  galvanized  wire,  spirally  wound 
around  the  pipe  under  heavy  tension.  The  wood  is 
usually  kiln  dried,  which  is  not  the  case  with  continuous- 
stave  pipe.  The  ends  of  each  .section  are  machine  turned 
to  an  exact  diameter,  sometimes  slightly  tapered.  Sections 
are  united  by  sonie  form  of  sleeve,  a  sleeve  made  up  of 
staves  and  wnuiid  around  with  wire  or  individual  bands 
being  most   conniKin. 

Wire-wound  i)ipes  for  light  pressures  are  often  i)ro- 
viik'd  with  mortise  and  tenon  oiuLs,  dispensing  with  the 
necessity  of  sleeves.  Under  the  head  of  wire-wound 
))ipe  in  the  tallies  a  Few  cases  have  been  grouped  of  bored- 
log  pipe,  which  is  wound  not  with  wire,  but  with  Hat  iron 
or  steel.  Sui'h  pipe  is  often  jointed  by  metal  sleeves, 
generally  riveted  iron  or  steel. 

The  wood  surface  in  continuous-stave  pipe  is,  with 
a  few  exceptions,  uncoated.  while  sectional  ]upe  is  heavily 
coated,  the  coat  consisting  of  asphaltum  and  tar,  with 
saW'dust  on  the  outer  skin. 


The  investigation  has  had  in  view  especially  the  life 
of  pipe  as  affected  by  the  durability  of  the  wood.  The 
life  as  given  in  the  tables  refers  to  the  wood  alone,  and 
is  further  confined  as  to  sectional  pijie  to  wood  in  the 
pipe  .sections  and  not  to  wood  in  the  sleeves.  Figures 
followed  by  the  plus  sign  show  age  rather  than  life.  The 
information  collected  is  based  mostly  on  reports  received 
from  managers  or  owners,  and  in  small  part  on  personal 
observation.  It  is  not  as  complete  as  is  desirable,  which, 
however,  is  not  due  to  failure  to  elicit  further  informa- 
tion. 

Reviewing  the  information  as  grouped  under  its  head- 
ings, it  may  be  estimated  that  under  conditions  of  con- 
tinuous water  pressure  the  life  of  various  kinds  of  pipe 
may  l)c  as  follows: 

Wood                                   Condition  Years           Serial  .No. 

Fir Uncoated,  buried  in  tight  soil 20                          13 

Fir Uncoated,  buried  in  loose  soil 4-7                4,  10.  12 

Fir Uncoated,  in  air 12-20                9.  16.  21 

Redwood Uncoated,  buried  in  tight  soil,  loam  or 

sand,  and  gravel 0%'er  25 

Fir Well  coated,  buried  in  tight  soil I 

Fir W'ell  coated,  buried  in  loose  soil 15-; 

ruder  conditions  interfering  with  complete  saturation 
of  the  wood,  the  life  is  cut  down  materially.  These 
(onditions  are  in  the  case  of  uncoated  pipe  brought  about 
by  open  soil  and  low  water  pressure.  The  effect  of  coat- 
ing appears  to  be  equivalent  to  tight  .soil  cover,  with  pos- 
sibly the  additional  advantage  of  tar  in  the  coating  act- 
ing as  a  disinfectant.  The  effect  of  unfavorable  conditions 
as  to  lack  of  complete  saturation  is  serious  in  redwood, 
resulting  in  a  life  which  may  be  shorter  than  15  years 


27,  29,  38,  41',  48 
)  63,  64,  75 

)        51,  52,  69,  70 


CONTINUOUS-STAVE  REDWOOD  PIPE,  UNCOATED 


Location 
Butte,  Mont 


Denver,  Colo. 


Ithaca.  N.  Y 

Logan,  Utah 

Los  Alanxitos,  Calif  . 

.Mount  Nebo.  Utah. 


Ogde 


Palo  Alto,  Calif. 


Length, 
9  1 
fi  2 
8  5 


Poso,  Culif... 
Provo,  Utah. 


Hedlands,  Cahf 

Temple,  Tex 

Utah  Power  &  Light. . . . 

Vuma,  Ark 

*  Partly  Teias  pin 


0   2 
0  2 


ft. 
0   150 

0-150 

0   150 


Soil 
Loam,  mixed  with  gravel 

and  loose  rock 
Loam,  mixed  with  gravel 

and  loose  rock 
Loam,  mixed  with  gravel 

and  loose  rock 

Covered 

Soil  not  stated 

Covered 

Soil  not  stated 


Built 
1SU2 

1.S99 

1900 

1890 

1907 

1898 


t 

1905 

0-70 

Gravelly  soil 

1893 

30-50 

1906 

0-70 
0 

Not  stated 

On  wooden  saddles 

!895 
1895 

0-90 
0-90 

Heavy  soil  partly  exposed 
on  rocky  sidr  hill 

Heavy  soil  partly  exposed 
on  rocky  side  hill 

1894 
1903 

Not  stated 

isyo 

72 

10 

.Sand .  . 

1S93 

14 

0-125 

Clay,  gravel,  light  h.arn. 

1891 

60 

Clavcy    soil    except    500 
ft.  on  bridge 

1910 

48 

Light 

Partly  in  .-.■irdi;  partly  on 
trestie 

1892 

18 

5-35 

1899 

20 
28 

0-144 
5-176 

Exposed;  on  earth 

Exposed:  on  earth 

1910 
1907 

22 

3-137 

Buried 

1907 

26 

90-120 

.\dobe,  sand,  gravel 

1892 

Not  stated 

X  One-half  circumference  of  flun 

le. 

Sound  except  so 
I'd  with  loose 

Sound  except  ii 
light 

So\ind  except  it 
light 

Still  in  use 


Condition 
lie  deterioration  where  cover- 
■ock  only 

few  places  where  pressure  is 

few  places  where  pressure  is 


Sound,  both  wood  and  bands;  superintend- 
ent would  use  nothing  else 

Much  of  wood  decayed  in  1910.  probably  due 
to  light  pressure  and  dry  soil.  Possibly  not 
f\dl  at  all  times.  (Finkle.)  Company  gives 
far  better  report 

No  maintenance  cost;  so  far  as  known  in  good 
condition 

In  excellent  condition;  wood  sound;  metal 
slightly  rusted 

Used  -i  mo.  each  year  for  disposing  of  waste 
from  sugar  factory;  wood  slightly  deterior- 
ated.     Alost  bands  replaced 

Wood  sound ;  no  corrosion  in  bands  reported   , 

Wood  slightly  decayed 

Bands  rusted:  some  replaced 

Wood  decayed  some  at  upper  ends  of  siphon; 
bands  somewhat  rusted 

Wood  sound;  bands  slightly  rusted;  replaced 
in  1914  by  larger  pipe  in  connection  with 
concreting  of  canal 

4G74  ft.  light  pressure  replaced  in  1911  but 
still  used  as  overflow.  Balance  still  in  use 
in  good  presen'ation.  Where  expused  and 
protected  from  sun  by  board  wood  perfectly 
sound 

Used  as  outfall  sewer;  runs  one-half  to  one- 
third  full ;  bands  badly  corroded.  Re- 
placed in  1908  on  3000  ft.;  replaced  in  1911 
on  1025  ft. 

Used  for  irrigation;  full  part  of  each  year:  re- 
ported in  fair  condition 
In  light  loam,  nearly  gone;  in  gravel,  fair;  in 
clay,  sound 

Staves  show  decay  at  ends  where  many  joints 
leaking  and  where  not  covered.  No  water 
for  4  mo.  in  year 

Decayed  considerably  where  in  contact  with 
earth;  was  replaced  with  ditch  as  a  matter 
of  precaution  in   1912 

In  good  condition  as  to  both  wood  and  bands; 
onlv  trouble  where  wood  damaged  by  sharp 
rocks  thrown  in  for  back  fill 

In  good  condition 

In  good  condition:  staves  show  tendency  to 
buckle  up  at  joints 

In  good  condition  so  far  as  known;  no  main- 
tenance expenses 

In  good  condition;  has  replaced  a  few  staves; 
superintendent  says  as  good  as  20  years  ago 


Life 

Serial 

No. 

23-1- 

27 

is-(- 

28 

15  + 

28 

25  + 

29 

8-1- 

30 

10-1- 
22-(- 


21-1- 
12  + 


22  + 
24  + 
5  + 

20  + 


8  + 
23  + 
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TABLK  3.     FIR  PIPE,  CONTINUOUS-ST.WE  AND  WIRE-WOUND  TYPES,  COATED 


Kind  of  Len^h, 
Pipe  mi. 

C.-S.  0.3 


Location 
Belle     Fourche, 

Dakota 

Butte,  Mont W.-W. 

W.-W. 
Clarkston,  Wash....  W.-W. 


Colfax,  Wash W.-W.       14  0 

Greeley,  Colo W.-W.       3S  0 

Hood  River,  Ore   .  .  W.-W.         5  6 

Lewiston,  Idaho.. .  .  W.-W^.  * 

Montrose,  Colo W.-W.  * 


North  Yakima.  W.-W. 
Wash 

Olympia.  Wash W.-W. 

Bored- 
Post  Falls.  Idaho....  W.-W. 
Provo,  rtah W.-W. 

W.-W. 
Pueblo,  Colo C.-S. 


0  4 
0  3 
0,1 


ft.                      Soil  Built 

0-20  Clay  and  Kuniho.  ..  .  1914 

0-300  All  kinds  soil 1911 

tl895 

00-300  Volcanic  soil tl903 


8-10       0-200   1904     Mfrs.'st-andard. 


20       0-20.')  Not  stated 1907     Mfrs.' standard. 


Wood,  sound 

Good  condition. . 
Good  condition.  . 
Good  condition,  c 

collars  is  soft 

strength      and 

Some  decay  in 

to  sap 
Good    condition,    except    decay    and 

leakage  in  upper  section,  also  1500 

ft.  section  over  Gerber  Hill,  where 

pressure  is  light;  upper  section  not 

non-  used 
Gorlier  Hill  section  replaced  by  same 


ccept  wood  in  some 
Lnd  spongy,  losing 
causing  leakage. 
:-in.  size  attributed 


kind  pipe  liiid  on  In 


Strongly  alkaline 


Light,  sandy  lo.am . 
Light,  sandy  loam , 


1905     Mfrs.' standard. 


4-20     10-200  Loam  and  gravel. 


1914 
1913 
1913 
tl905 


Tar.  2coats,  1-16-i 
Mfrs.'  standard. . . 
Mfrs.'  standard. . . 
Mfrs.'  standard. . . 


IM'   lliil.t 

1  uul'lars,  which 

re  decayed 
some  staves  in 
pressure  light 
in  collars  first 

rin    f  diffii'ultv. 

:-    ripkiccd   by 


2-12   100-220  Clay  soil  with  some     1896-  Mfrs.'  standard 
gravel  in  places .. .     1912 

2-S  100-200  Same 1S90-   

1900 
0-50  Gravelly  clay  open 


12-24 
21 


t 


velly. 


1910 
1907 
1911 
1904 


Mfrs."  standard. . 
Mfrs.'  standard. 
Mfrs.'  standard. 


Good  L'uuditiun 

Good  condition 

Good  condition 

Wood  in  pipe  sound;  wood  in  some  col- 
lars spongy  and  decaying;  some 
leakage  in  joints 

In  excellent  condition,  including  wire . . 

In  good  condition,  including  fiat  iron 

hoops 
In    good    condition   except   decaying 

collars 
Decnvrrl:   slr.pvr.   Miinrfd   with  con- 


began  to  fail  in  1911;  4,000  ft.  re 

placed  in  1912;  remainder  in  1913 

In  excellent  condition 


Life 

1  + 

44- 
20-f 
12-1- 


2  + 
2-f 
10-1- 

19-t- 
25-1- 


Spokane,  Wash W.-W. 

Sunnyside,  Wash .  .  .  Bored- 
log 

Bored- 
log 
W.-W. 

W.-W. 

W.-W. 


Tooele,  Utah . 


0  4 
0  4 


1893     Mfrs.'  standard. 


3-15  Volcanic  ash,  l.i 

2  ft.  cover 
10-60  Volcanic  ash.  ,  . . 


to     1903 
.  .      1898 


Mfrs.'  standard  . 


After  5  years  begins  to  trouble  in  seams 
and  joints,  not  from  decay,  but  wa- 

Main  canal  turnouts  taken  up  in  1905- 
6  because  too  small,  pipe  found  in 
excellent  condition 

Sound,  tight,  metal  Uttle  corroded .... 

I  4  years 


1906 
1908 


I  wood- 


t  .And  later.         t  Light  pressure. 


Sound,  but  extensive  repairs  ( 

en  collars 

Mfrs.'  standard  Sound,  except  1000  ft.  at  upper  end, 

had  not  run  full;  lasted  3  years,  re- 
newed in  1912;  balance  gives  trouble 
with  leaky  joints;  otherwise  will 
probably  last  10  to  20  years 

Probably     manufac-  Wood  in  good  condition  where  kept 
turers'  standard  wet;  pipe  has  flat  iron  hoops 

Not  stated.         **  Water-works  pressure. 


13-t- 
12-1- 


9-1- 
7  + 


(No.  31),  but  is  much  more  marked  in  fir,  wliere  it  may 
be  as  low,  in  spite  of  coating,  as  six  years  (No.  54). 

Shortened  Life 

It  is  quite  possible  tliat  the  life  of  individual  pipe 
is  not  merely  affected  by  surrounding  conditions,  but 
may  have  been  shortened  by  the  quality  of  the  indi- 
vidual pieces  or  the  treatment  of  the  wood.  The  wood 
from  the  bottom  of  a  tree  is  close  grained  and  likely 
to  last  longer  than  from  the  top  of  the  tree,  even  though 


free  from  sap.  Bastard-sawn  stave?,  especially  in  fir, 
resist  penetration  of  the  water  in  the  pipe  to  a  greater 
extent  than  diagonal-  or  vertical-grained  wood  and  may 
show  a  shorter  life.  Again,  too  rapid  kiln  drying,  which 
may  at  times  have  been  practiced  on  lumber  from  which 
staves  for  wire-wound  pipe  were  run,  may  have  partially 
destroyed  the  vitality  of  the  wood. 

In  this  investigation  it  has  not  been  found  practi- 
cable to  differentiate  between  the  causes  wliieh  iri  this 
manner  may  have  shortened  the  life  of  the  wood  in  pipe, 


Location  Wood 

Denver,  Colo Colorado  pine. 

Yellow  pine. . . 


Texas  pine 16,4 

Pueblo,  Colo Texas  pine 


Pueblo,  Colo Texas  pine. 


•Partly  redwood. 


1.     VARIOUS  WOODS,  CONTINUOUS-STAVE  PIPE,  UNCOATED 

)iam-  Pres- 
rtcr,  sure, 
in.  ft.  Soil  Built  Condition 

.  .  .  .  ....      Not  stated 1884     Top  staves  above  water  line  decayed  rapidly ; 

part  near  river  in  wet  soil  still  in  use  in  1912 

24.  .  ,  -      Not  stated 1886-  Some  lasted  till  1907,  when  replaced  with  fir 

30,  37  1887 

30  Not  .St:  ted 1890     Still  in  use 

•28  Adobe     ...  1900     Condition  in  1913:  Decayed  irregularly  one- 

half  to  three-fourths  of  stave;  some  new 
staves  account  deca.v;  bands  near  leaks  or 
in  moist  soil  corroded  rapidly 

t54  ....      Not  stated 1890     Coated  part  with  tar,  part  with  asphalt;  1500 

ft,  running  partly  full,  replaced  in  1895  with 
redwood 
Portion  painted  with  asphalt  replaced  in  1910 
Portion  painted  with  tar  sound  in  1910 


Life 

18 -t- 
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nor  to  asii'i'taiii  what  has  Ik'imi  tlic  efl'cct  of  ])i'niiiltiri,t,^ 
some  sap  in  Iho  wood  froiii  which  decay  may  have  spread 
to  the  adjoining  sound  wood.  Unquestionably  nuuli 
wire-wound  pipe  lias  been  nianul'actured  w-ithout  being 
suijjected  to  strict  supervision  and  ins[)ection. 

COXCLUSIONS 

On  the  wiuile  tiie  following  conclusions  seem  justified 
as   regards  the  relative  life  of  lir  and   redwood   in   ])'\pv: 


{(I)    ITnder    favorable 
tion   lir  well  coated  niav 


conditions   of   complete   satura- 
ha\e  the  same  life  as  redwood 


leoated. 
(h)    Kit 
'11  burie 


her  kind  of  i)i])e  will  have  a  longer  life  if 
d  in  tight  soil  than  if  exposed  to  the  atmos- 
pliere.  Such  life  niny  b(>  very  long,  .'50  years  and  over, 
if  a  higli.  steady  pressure  is  maintained. 

((■)  Either  kind  of  piju'  will  ha\e  a  longer  life  if 
ex])osed  to  the  atmosphere  tiian  if  buried  in  open  soil, 
such  as  saiul  and  gravel  and  volcanic  ash,  provided  in 
hot  and  dry  diniate  it  be  shaded  from  the  sun. 

((/)  Under  (piestionable  conditions,  such  as  light 
jiressure  or  pa  li  tally  tilled  i)ipe,  tir,  e\en  if  well 
coated,  may  ha\e  oidy  from  one-third  to  one-half  the 
life  of  redwood. 

(e)  Under  light  juH'ssure  the  use  of  bastard-sawn  staves 
in  tir  pipe  .should  be  avoided. 

(/)  The  use  of  wooden  sleeves  in  t'onnection  with 
wire-wound  pi])e  is  objectioiuible  and  has  caused  endless 
trouble  ami  e.\])ense.  It  is  ]W)ssible  that  the  objection 
may  be  partially  overcome  by  dipping  end.s  of  sleeves 
iu  creosote  and  by  applying  a  heavy  coating  of  tar  to 
the  ends  of  the  sleeves.  Saturation  of  sleeve  wood  will 
never  be  as  perfect,  how^ner,  as  of  the  straight  pi|)e,  and 
full  creosote  treatment  of  the  wood  or  else  some  form 
of  metal  sleeve,  either  riveted  iron  or  steel  heavily  coated, 
or  cast  iron  will  jtrobably  be  well  worth  the  extra  cost. 

(v)  If  wooden  sleeves  are  employed,  they  should  be 
|ir(i\ide(l  \\\v  sizes  at  least  from  10  in.  up  with  individual 
I'iinds  to  permit  taking  up  leaks. 

Special  CoiniEXTs 

Pitch  seams  do  not  occur  in  redwood.  In  tir  thev 
slundd  be  distinctly  linuled  as  to  size,  frequencv.  and 
de])th.  In  resjiect  to  knots,  there  appears  to  be  no  reason 
for  making  any  distinction  between  the  two  classes  of 
wood.  Small,  souiul  knots,  if  not  passing  through  the 
full  thickness  and  not  occurring  close  to  edges  or  ends 
miglit  be  jtermitted  in  either  wood.  Sap  is  objectionable, 
and  the  higher  cost  in  ])rohibiting  it  entirely  or  of  putting 
narrow  limitations  on  it  is  jirobably  justilied  in  both  tir 
and  redwood. 

Wood  pipe  is  not  suitable  in  cases  where  it  can  not  bo 
kept  full  and  under  itressure  during  periods  of  use.  Coat- 
ing can  not  under  such  condition  be  expected  to  afford  jjro- 
tection  aiiainst  decay.  Coating  should  be  continuous  and 
h.eavy,  not  less  than  one-sixteenth  inch  to  be  fully  effective, 
and  should  preferably  consist  of  more  than  one  individual 
coat  of  a  mixture  of  asjihaltum  and  tar,  or  of  an  applica- 
tion of  gas  tar  followed  by  one  or  more  applications  of  re- 
fined coal  tar.  Little  experience,  however,  can  be  quoted 
in  support  of  all-tar  coating. 

All  tentative  coiulusions  herein  presented  are  necessar- 
ily based  on  the  limited  data  which  could  be  collected  and 
will  undoubtedly  require  amendment  as  further  experience 
accumulates. 


Mew  Yorlfe  Sttisxte 

Ry  Edwaiu)  II.  Sakukxt* 

That  we  are  still  in  a  '"trough"  of  a  cycle  of  rainfall  is 
shown  by  the  airompanying  hydrograpli  of  rainfall  iu  New 
York  State.  The  diagram  repre.sents  the  mean  of  the 
])rogressive  ten-year  averages  of  the  precipitation  from 
1829  to  1!)I4  inclusive  at  Albany,  Rochester  and  New 
York  City,  the  rainfall  records  at  those  stations  constitut- 
ing the  only  long-term  continuous  records  in  New  York 
State. 

The  method  used  in  computing  and  plcjtting  the  hy- 
drograjjli  was  as  follows:  The  average  rainfall  for  the 
(ir.st  ten  years  ( 182!)-I8;58)  was  computed  for  each  of  the 
tlii'ee  stations  and  the  mean  of  these  averages  computed 
and  plotted  as  for  the  year  18.34.  These  ten-year  periods 
were  then  arranged  successively,  eac  h  beginning  and  end- 
ing one  year  later  than  the  preceding. 

The  hydrograph  shows  a  well-defined  cycle  of  increas- 
ing and  decreasing  precipitatitm.  The  three  stations  used. 
Albany,  Rochester  and  New  York  City,  are  .so  distributed 


RAINFALL  AT  ALBANY.  ROCHESTER  AND  NEW  YORK 

Mean  of  progressive   10-year  averages  of  rainfall, 

1S29  to  1914,   inclusive 

tliat  they  should  give  a  fair  average  of  rainfall  con- 
ditions over  the  entire  state  during  this  period.  This  is 
chei-ked  by  the  fact  that  the  average  rainfall  in  New  York 
State  as  planimetered  from  the  long-term  isohyetal  map 
is  38.80  in.,  while  the  average  for  the  above-cited  three 
stations  is  38.14  in. 

The  mean  annual  precipitation  for  the  first  and  last 
halves  of  the  period  covered  by  the  hydrograph  for  each 
station  was  as  follows: 


Albany 
.     40.33 
.     35.36 


Rochester     York  City     Average 
32.94  43.00  3S.76 

33.59  43.l!3  37.53 


From  this  tabulation  it  is  seen  that  at  Rochester  and 
New  York  City  the  mean  rainfall  is  greater  for  the  last 
half  of  the  ])eriod  than  for  the  tirst  half,  while  the  reverse 
is  tlie  case  at  Albany. 

m 

Coal  Consuniptiou  In  Brazil — Brazil  is  a  tropical  country: 
coal  for  power  purposes,  therefore,  is  piucticully  the  only 
source  for  which  there  is  any  demand.  Of  this  the  greater 
portion  is  consumed  by  the.  various  steamship  lines.  The  rail- 
ways also  require  a  certain  amount.  In  this  connection  it 
is  interesting  to  note  that  one  of  the  railways  has  installed 
several  oil-burning  locomotives.  Factory  requirements  are 
not  large,  as  electric  power  generated  hydraulically  is  rela- 
tively cheap.  Until  the  European  war  started,  Cardiff  and 
Newcastle  were  the  prevailing  types  of  coal  used.  In  unload- 
ing from  steamers  coal  is  delivered  on  the  doclc  by  the 
steamer's  derricli  and  then  worked  by  hand,  in  coaling  ships 
the  coal  is  carried  by  laborers  in  baskets:  this  method  is  con- 
sidered the  most  economical,  labor  being  cheap.  The  aver- 
age cost  of  unloading  or  loading  is  stated  by  Consul  General 
A    L.  M.  Gottschalk,  Rio  de  Janeiro,  to  be  50  to  60c.  per  ton. 


".Assistant     Engineer,     Conservation     Commission,     Albany. 
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Au  8-ft.  brick  tuuiiel  crossing  under  the  Cuyahoga 
Kiver  on  the  line  of  Clark  Ave.,  Cleveland,  Ohio,  was  com- 
pletely crushed  by  lateral  pressure  and  flow  of  the  clay 
subsoil  produced  by  piledriviug  for  bridge  piers  within  a 
few  feet  of  the  tunnel.  This  remarkable  accident  re- 
quired complete  rebuilding  of  a  tunnel  for  a  total  length 
of  some  200  ft. — about  100  ft.  at  each  of  the  two  river 
piers. 

The  tunnel  contains  a  4-ft.  steel  riveted  water-main 
seated  centrally  in  the  8-ft.  tunnel  on  chairs.  It  was  built 
about  five  year?  ago.    The  Clark  Ave.  viaduct,  which  the 


FIG.    1.    i.\Ti:i;luiL    ub 


During  reconstruction. 


CRUSHED    CLA1:K    A\  L 
JiAST  PIER  OF   VIADUCT 

Segmental  timber  lining  in  foreground 
original  center  line  of  tunnel 


city  is  now  building,  has  its  center  line  about  25  ft.  south 
of  the  line  of  the  tunnel.  The  piers  carrying  the  river  span 
have  substructures  66x96  ft.,  thus  extending  over  the  tun- 
nel. The  bottom  of  concrete  is  at  El.  — 29 ;  the  top  of  the 
tunnel  is  about  El.  — 46,  or  only  17  ft.  below  the  base  of 
the  piers.  Although  the  piers  rest  directly  on  the  stiff 
clay  subsoil  of  the  Cu_yahoga  Valley  and  adjacent  uplands, 
the  city  bridge  engineer,  F.  D.  Eichards,  considered  it 
desirable  to  drive  piles  to  get  reliably  solid  bearing.  This 
required  piles  40  to  50  ft.  long.  As  piles  of  such  length 
could  not  be  driven  in  the  tunnel  area,  it  was  decided 
to  keep  the  long  piles  15  ft.  apart,  or  3^?^  ft.  clear  of 
each  side  of  the  tunnel  brickwork  (see  sketch  Fig.  2), 
and  cover  the  intervening  space  with  short  piles  whose 
points  would  be  3  or  4  ft.  above  the  tunnel.  Some 
i^einforcing  steel  was,  placed  in  the  bottom  of  the  pier 
over  this  space  to  help  distribute  the  weight  uniformly 
among  the  entire  pile  group. 

The  sliort  piles  over  the  tunnel  were  driven  first;  then 
the  driving  of  the  long  piles  was  begun  with  the  rows 
nearest  the  tunnel  in  order  to  progress  outward  on  both 
sides  so  that  any  crowding  action  of  the  clay  would  act 


away  from  the  tunnel.  By  the  time  the  whole  footing  had 
been  piled  (93S  piles),  water  in  the  tunnel  shafts  indi- 
cated that  something  wag  wrong  with  the  tunnel.  An 
examination  showed  so  serious  a  condition  of  affairs  that 
it  was  necessary  to  shut  off  the  water  main ;  and  after 
the  completion  of  the  piledriving  in  both  piers  the  tunnel 
had  to  be  rebuilt  in  these  sections. 

Under  the  east  pier  the  tunnel  was  totally  destroyed. 
Its  sides  had  been  forced  in  on  the  whole  width  of  the 
pier  (about  70  ft.  along  the  tunnel),  and  the  clay  and 
broken  brickwork  filled  nearly  the  entire  cross-section 
around  the  pipe  (see  Fig.  1).  The  pijDe  was  lifted  off 
its  chairs  for  100  ft.  or  more  each  way.  Nowhere  had  a 
pile  actually  touched  the  tunnel;  the  damage  was  caused 
wholly  by  tjie  crowding  pressure  of  the 
clay.  At  the  west  pier  the  tunnel  was 
not  crushed  in  this  way,  except  for  local 
ilaniage  at  one  point  where  one  pile 
1  aiue  close  to  the  shell.  However,  on 
i  1 10  width  of  the  pier  the  tunnel  was 
lifted  from  its  original  position  by  a 
maximum  amount  of  from  21^  to  3  ft. 
To  reconstruct  the  tunnel,  the  clay  and 
brickwork  were  removed  by  carrying 
forward  a  circular  drift,  to  the  line  of 
the  outside  of  the  new  brickwork  plus 
the  thickness  of  a  solid  timber  lining  of 
12-in.  segment.  This  was  done  in  short 
sections  and  the  timbering  kept  close. 
When  the  drift  was  forward  far 
en  )ugh  to  expose  an  entire  length  of 
the  pipe  this  was  unbolted  and  re- 
moved, and  thereupon  the  correspond- 
ing length  of  new  brickwork  was  laid 
up  inside  the  timber  lining.  The  same 
procedure  was  followed  through  the 
whole  damaged  section.  At  each  end 
where  the  connection  with  the  old 
brickwork  was  made,  care  was  taken  to 
tooth  in  as  well  as  possible.  While 
it  might  be  thought  from  the  nature 
of  the  accident  that  the  clay  is  plas- 
tic, it  is  on  the  contrary  very  hard 
and  firm.  This  was  shown  some  months  earlier,  in 
tearing  out  the  old  west  shaft  of  the  tunnel,  which  be- 
ing within  the  area  of  the  west  pier  had  to  be  replaced 
liv  a  shaft  100  ft.  farther  west.     On  removing  the  brick- 


Ll   \\i  L   L\L>i.l: 
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SKETCH  OF  PIER  AND  TUNNEL  ON  SECTION 
TRANSVERSE  TO  CLARK  AVE. 
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work  of  the  old  shaft  tho  chiv  li;i(k  of  the  liniiiLC  was 
found  to  stand  clear  of  the  lining'  and  to  show  the-  mat- 
tock marks  made  when  it  was  huilt. 

A.  B.  Cook,  resident  engineer  under  i\lr.  IJidiards  on 
the  viaduct  construction,  had  supervision  over  the  tunnel 
repair  work  also.  The  contract  for  this  was  let  to  the 
Manson  Co.,  Engineers'  Building,  Cleveland,  Ohio.  The 
work  cost  about  $-;(i,(i()i),  the  aggregate  length  of  the 
two  reluiill  sections  being  ISO  ft. 

Rapad  TuairairiieE  PrfwiKa^  Uirader 

By  J.  R.  McFari.am)* 

The  rapid  advance  made  on  some  of  tliu  recent  "record "' 
tunnels,  notablv  the  Mount  Koyal,  Arizona  Copper,  St. 
Louis  Water-Works,  Laramie  I'oudre,  and  l^os  Angeles 
Aqueduct,  seems  to  liave  been  duo  very  largely  to  the  bonus 
system  of  wages.  This  system  was  used  at  all  the  tunnels 
mentioned,  and  is  the  only  practice  of  note  that  was  com- 
mon to  those  five  contracts.  Bifl'erent  types  of  drills,  some 
with  and  some  without  carriage  mountings,  both  long  and 
short  rounds,  and  different  methods  of  handling  the  muck 
were  used. 

The  cost  of  tunnel  ilriving  is  practically  constant  for 
each  day's  work,  but  the  cost  per  foot  varies  with  the 
rate  of  progress.  From  past  performances  the  average  ad- 
vance per  day,  week  and  month  is  known,  and  it  is  ex- 
pected that  under  normal  conditions  this  rate  of  progress 
will  be  maintained.  If  exceeded,  there  is  of  course  a  con- 
siderable saving  to  the  contractor;  and  where  the  bonus 
system  is  in  force  he  pays  his  men  a  certain  amount,  as 
their  just  portion  of  the  saving  effected,  for  each  linear 
foot  of  advance  in  excess  of  the  base  rate.  The  saving 
realized  by  the  bonus  system  in  the  labor  cost  is  shown  in 
the  tabulation  which  follows : 

LABOR  SAVING  BY  BONUS  SYSTEM 

Per  Cent. 

Mount  Royal  Tunnel 15 

Arizona  Copper  Tunnel 20 

St.  Louis  Water-Works  Tunnel.  50 

Laramie  Poudre  Tunnel 31 

Tlie  cost  of  driving  the  tunnels  tluring  the  record 
montlis  under  the  bonus  system  has  been  compared  with 
the  cost  of  driving  before  the  bonus  system  was  adopted. 
Before  considering  the  several  projects  separately  the 
accompanying  tables  should  be  examined.  Table  1 
gives  some  general  data  as  to  character  of  rock,  size  of 
heading,  etc.,  while  Table  3  shows  the  approximate  num- 
ber of  men  at  work. 

TABLE  1.     D.ATA  OF  TUNNELS  WHOSE  RECORDS  ARE  COMPARED 
Arizona  St.  Louis  Laramie 

Mount  Royal       Copper       Water-Works      Poudre 
Tunnel  Tunnel  Tunnel  Tunnel 

Hock   .  .  Trenlo    lime-  Granite  poi^  Both      hard  Moderately 

St  lae    with    phyry;  good       and      soft       hard,  gra.v 
i  c  n  e  o  u  s      drilling  limestone        or    red 

dikps  granite 

.size  of  tunnel  heading...  .       Sxl2  ft.  SxS  ft.         8  ft.  diame-     7Jx9i  ft. 

tor  (circu-       (ellipti- 
lar)  cal) 

.\verage  cross-section .3. .'>(">  ru.yd.     70.04  sq.ft.        95  sq.ft.  62  sq.ft. 

per  ft.   ad- 
Record    advance    in    31 

days SIO  ft.  709  ft.  745  ft.  653  ft. 

TABLE  2.     TOTAL  LABOR  ON  TUNNEL  CONSTRUCTION 

Arizona  St.  Louis  Laramie 

Mount  Royal       Copper      Water-Works       Poudre 

Tunnel  Tunnel  Tunnel  Tunnel 

Superintendents 2  I  1 

Foremen  or  bosses 3  1  3  3 

Drillers  and  helpers 24  12  24  15 

MuckiTs 24  15  22  18 

Misrellaneous  labor  of  all 

classes 59  12  51  22 

•5710  Kimbark  Ave.,  Chicago,  111. 


'i'he  bonus  paid  to  the  men  at  the  Mount  Royal  tunnel 
was  :','  of  their  daily  ])ay  for  every  foot  over  14  ft.  per 
day.  'i'he  inlluenco  of  the  bonus  system  on  the  work  at 
tliis  (iiiiiicl  is  shown  by  Table  ;i. 

TABLE  3.     MOUNT  ROYAL  TUNNEL 


Costs 

Labor 

li^quinnient  and  suijplies 

Total,  including  overhead.  .  , 

Advance,  at  14  ft.  per  day 

Per  foot  (kd,or) .. 

Per  fool  (lal)or,  equipment  and  supnh< 

Per  foot  lt.>t:d) ! 

Per  rnhu-  y.ud  (labor) 


•'  -st  per  foot,  by  bonus  system, 
upment  and  supplies)  per  foot. 


"sl  i)er  cubic  yard. 


A   Typical  Record 

Month  Montli 

Without  With 

Bonus  Bonus 

$9,989.00  $15,883.00 

2,927.00  4,7.50.00 

13,916.00  21,033.00 

434.00  810.00 

$23,00  $19.01 

29.70  25,47 

32.06  26.70 

6.48  5.51 

9.00  7.51 
3.39 

4.29 

5  36 

1.50 

At  the  Arizona  Copper  tunnel  the  men  received  regular 
wages,  and  for  every  foot  of  advance  over  350  ft.  per 
month  a  bonus  of  $7  was  divided.  This  was  only  a  trial, 
but  although  it  was  found  that  the  bonus  was  excessive, 
it  was  not  reduced,  as  the  duration  of  the  test  was  short. 
Tho  tunnel  was  driven  the  first  month  without  a  bonus 
and  the  three  succeeding  months  with  a  bonus.  A  com- 
parison of  the  advances  and  the  costs  per  foot  of  tiuine] 
in  each  case  is  shown  by  the  figures  in  Table  t. 

TABLE  4.     ARIZONA  COPPER  TUNNEL 


■  With  Bonus  ■ 


Without     

Bonus 

First  Second  Third  Fourth 

Costs  Month  Month  Month  Month 

Labor $3773,00         $5314.24         $.5802  09  $6574  77 

Equipment  and  supplies .        2013.33  2013.33  2013.33  2013.33 

Labor,     equipment     and 

supplies 5786.33  7327.57  7810.02  858S10 

Advance  m  feet 350  SS2  664  762 

Per  foot  (labor) $10.78  $9.13  $8.74  $8  63 

Per  foot  (labor,  equip- 
ment and  supplies) ...  .  10.53  12.59  11.77  11,27 

Cubic  yards  of  rock  re- 
moved, labor,  equip- 
ment and  supplies 6 .  33  4 .  82  4 .  01  4,32 

Saving  on  labor,  per  foot, 

by  bonus  system $1.65  $2.04  $2.15 

Saving  on  labor,  equip- 
ment and  supplies,  per 

^  fnot ....  3.94  4.76  5.26 

Savinr;  on  labor,  equip- 
ment and  supplies,  per 
cubic  yard 1.51  1.82  2,01 

Three  shifts  per  day  were  employed  at  the  St.  Louis 
AYater-Works  tunnel.  A  minimum  advance  of  72  ft.  pei- 
week  was  set,  and  for  all  over  that  amount  the  following 
bonus  rates  were  paid  :  Superintendent,  50c.  per  ft. ;  head- 
ing foreman,  50c.;  muck  foreman,  30c.;  drill  runners, 
30c. ;  drill  helpers,  20c. ;  nipper,  20c. ;  muckers  and  cage 
men,  10c.  Each  shift  was  credited  with  one-third  of  the 
extra  progress  antl  received  one-third  of  the  bonus. 

T.\BLE  5.     ST.  LOUIS  W.\TER-WORKS  TUNNEL 

Estimated  Cost  per  Da>' 

Without  With 

Bonus  Bonus 

$381.75  $381.75 

00.80 


Costs 

Labor 

Total  bonus  per  day 

Advance,  feet  per  week . . '. 

Labor  per  foot 

Labor  per  cubic  yard  rock  removed 

Saving  in  labor,  per  foot,  by  bonus 

Saving  in  labor,  per  cubic  yard,  by  bonus. 


72  745 

$37.09  $18.66 

10.54  5.30 

18.43 

5.24 

Three  shifts  per  day  were  employed  on  the  Laramie 
Poudre  tunnel.  For  the  first  part  of  the  work  each  under- 
ground workman  was  paid  a  bonus  of  25c.  per  day  for 
each  25  ft.  in  excess  of  400  ft.  per  month.  This  system 
was  soon  discontinued,  as  it  was  found  to  be  not  only 
cumbersome  but  excessively  high,  and  the  following  system 
was  adopted :  V.lien  the  rate  of  driving  for  any  calendar 
month  exceeded  400  ft.  and  was  less  than  500  ft.,  each  un- 
derground employee  was  paid  $10  extra;  between  500  and 
GOO  ft.  the  bonus  was  C'15,  and  between  600  and  700  ft. 
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it  was  $20.  In  order  to  distinguisli  the  Imhhis  moiu'v  I'l-oin 
the  regular  wages  the  homis  Wiis  piud  l)y  cherk.  Tlie 
itemized  aecouMt  is  given  in  Tahle  G. 

TABLE  6.     LAIIAMIE  i'OUDRE  TINNEL 

Estiiiuitod    Cost  i>cr  Day 

W'ilhoul  With 

Costs                                                                                   Bonus  Bonus 

Straielit  w.igps S242 .  fi.'j  $242  BS 

Total  bonus  ppr  day 29 .  OS 

Advann- per  montli  in  feet 400  053 

Labor,  por  foot $18. 7S  $12  04 

Labor  per  cubic  yard  removed S   1  (i  r>  fiO 

Saving  por  foot  due  to  bonus ri.S2 

SavinK  per  cubic  yard  due  to  bonus 2. 56 

The  bonus  svsteui  at  tlie  Los  Angeles  Aqueduct  tun- 
nels proved  to  be  a  great  success,  and  all  tunnels  here 
were  driven  under  this  system.  The  bonus  was  shared 
by  the  tunnel  foreman,  shiftboss,  miners  and  muckers. 
All  back-trinnning  was  done  by  the  crow,  whicb  shared 
the  bonus.     Overl)reakage  was  about  30%. 

The  bonus  varied  from  20c.  to  40c.  per  ft.  over  the  base 
rate,  depending  on  the  class  of  material  encountered. 
At  the  start  it  was  estimated  that  a  reasonable  progress 


would  be  8  ft.  per  day  with  three  8-hr.  shifts.  A  bonus- 
system  based  on  this  advance  gave  40c.  per  ft.  in  excess 
of  the  8  ft.  Thus  it  was  expected  that  the  monthly  ad- 
vance would  not  fall  below  248  ft.;  as  a  matter  of  fact. 
lO.S  rt.  per  day  was  averaged,  giving  a  monthly  ]n'ogress 
of  .');)0  ft.  The  standard  tunnel  crew  consisted  of  Ki 
men  in  untimbered  tunnels  and  23  men  in  timbered  tun- 
nels. In  dry  tunnels  miners  received  $3  per  day,  and 
muckers  and  timbermen  $2.-50  per  day;  in  wet  tunnels 
each  man  received  50c.  more  per  day.  The  itemized  ac- 
count is  given  in  Fig.  7. 

TABLE  7.     DAILY  COi5TS,  LOS  ANGELES  AQUEDUCT  TUNNELS 

A\;-r  rj.     cLiiK     ,„.,ar.  »  10.8    fl 

Av.-i:ii I      .I|i.>  I    ,  ir.n-i-,'  ...  Sol,  in 

E'lmpii"  I.'  6   oO 


Pip.-  hn.-^  ;m,,I  M,,r 
Roads,  trails  and  i 

Buildings 

Surveys 

Division  administration 

Executive  .administration 

Miscellaneous  losses,  test,  phone,  operatic 


Grand  total  cost  per  foot  of  tunnel. 


$65  76 


>lpipmgiaeM  WateF=W(Dip]ks=-I 


i^l'yOPSIS — Orijaiiization  uf  the  SpringlicIJ, 
Mass.,  irater-ivorks;  plant  and  equipment,  which 
include  a  thoroufiJihj  uptodale  shop,  garage  and 
stable,  and  a  material  yard  equipped  with,  electric- 
locomotive  crane.  A  later  article  ivill  describe 
other  features  of  interest. 

The  public  water-supply  of  Springfield,  ilass.,  dates 
fnmi  1843.  In  1872  the  water-works  was  purchased  by 
the  city  from  the  private  company  that  had  owned  and 
opei-ated  it  up  to  that  time.  There  are  at  present 
two  principal  sources  of  su])ply — filtered  water  from  the 
Westfield  Little  River  and  water  from  impounding  res- 
ervoirs in  the  adjoining  towns  of  Ludlow  and  Belcher- 
town.  The  total  population  served  is  estimated  to  be 
101,735,  not  including  the  town  of  Ludlow,  which  also 
uses  water  from  the  Ludlow  reservoirs.  The  number  of 
metered  taps  is  13,491  or  9.5.5  per  cent,  of  all  services. 

The  water-works  of  Springfield,  Mass.,  is  managed 
by  a  board  of  three  water  commissioners,  of  whom  the 
mayor,  ex  officio,  is  one.  Under  this  board  are  three 
separate  division.s — one  under  a  superintendent  of  water- 
works, one  under  a  water  registrar  and  clerk  of  the 
board,  and  one  under  a  chief  engineer.  The  duties  of 
these  officers  are  apparent  from  their  titles.  This  ar- 
ticle is  confined  to  the  division  under  the  superintend- 
ent of  water-works. 

The  superintendent,  Alfred  E.  Martin,  has  three  prin- 
cipal assistants — an  assistant  superintendent,  who  has 
general  supervision  of  installing  mains,  two  construction 
gangs,  a  gate-inspection  service  gang,  service-pipe  gangs, 
and  of  emergency  work;  a  master  mechanic  of  shops  and 
plant;  and  a  superintendent's  assistant,  who  has  general 
oversight  of  many  small  details.-  The  organization 
scheme  is  shown  in  the  chart.  Fig.  1. 

The  plant  proper  consists  of  a  shop,  a  stable  and  a 
materials  yard  (Fig.  2).  The  shop  was  completed  in 
1913  at  a  cost  of  $50,000  and  embodies  what  were  then 
considered   the    best    features   of    a    number   of    similar 


]ilaiits  inspected  and  studied  by  the  Springfield  officials. 
The  brick  building  is  50x140  ft.,  of  which  the  shop 
takes  up  one-half  (see  Fig.  2).  The  basement  of 
the  whole  has  a  concrete  floor,  walls,  columns  and  ceil- 
ing, and  is  used  for  a  storeroom,  boiler  room  and  locker 
room.  There  are  two  shower  baths  in  the  basement 
for  the  use  of  the  day  laliorers  and  one  for  shop  em- 
ployees on  the  second  floor.  Above  the  basement  the 
building  is  of  slow-burning  mill  construction,  except 
the  garage  and  stable,  which  have  reinforced-concrete 
floors,  walls  and  columns.  The  building  has  an  elevator 
and  electric  power  and  is  fitted  throughout  with  reels  of 
hose  for  fire  protection  and  self-closing  fire-doors. 

The  first  floor  of  the  shop  is  finished  off  for  offices 
and  as  a  storeroom  for  small  stock.     The  second  floor 
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FIG.  2.    GENERAL  VIEW  OF  SHOP.  GARAGE  AND  STABLE   AND   YARD,   SPRINGFIELD,   MASS.,   WATER-WORKS 


has  a  meter-repair  shop  (Fig.  3)  and  a  meter-testing 
room  (Fig.  4).  The  former  is  equipped  with  a  num- 
ber of  machine  tools,  such  as  a  lathe,  a  6-in.  pipe-thread- 
ing machine,  a  small  pipe-threading  machine,  a  drill 
press,  an  air  compressor  and  various  small  tools.  Meters 
are  cleaned  by  sand  blast,  repainted  and  sent  out  as 
bright  as  new. 

The    meter-testing   room    is    ecjuipped   with    standard 
meter-testing  apparatus   (in  front  of  windows.  Fig.  4) 


consisting  of  a  tiow  nieler-claniping  device,  with  a  ^luel- 
ler  &  Chapman  quick-opening  valve  on  a  2l?^-in.  diam- 
eter delivery  main,  for  testing  meters  up  to  2-in.  diameter 
services.  A  36-eu.ft.  weighing  tank  is  used,  and  all 
meters  are  tested  for  flows  of  10  and  100  cu.ft.  For 
large  meters  there  is  a  6-in.  main  connectipn  (right  of 
Fig.  4)  with  a  slip-joint  clamping  device  and  a  Chapman 
quick-operating  valve.  The  large  measuring  tank  holds 
330  cu.ft.  and  has  a  calibrated  glass  gage.     A  i/o-ton 


FIG.  3.    MACHINE  SHOP  OF  SPRINGFIELD,  MASS.,  WATER- WORKS  PLANT 
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PIG.   4.    METER-TRSTING   ROOM  OF   SPRINGFIEI.D.    MASS.,    WATER-WORKS   PLANT 


chain  is  used  to  plate  large  meters  in  position  to  te.-^t. 
All  meters  are  tested  one  at  a  time. 

A  small  electric-driven  pump  and  pressure  tank  make 
possible  a  pressure  of  400  lb.  for  testing  valves  (fore- 
ground of  Fig.  4)  and  also  the  testing  of  service  cocks. 
Regulation  corporation  cocks  are  tested  to  a  pressure  of 
220  lb.  per  sq.in.  The  equipment  of  the  shops  also  in- 
cludes three  Smith  pipe-cutting  machines  for  making 
taps  in  mains  up  to  12  in.  in  diameter;  when  it  is  nec- 
essary to  make  larger  taps  a  machine  is  hired. 

The  third  floor  is  a  storeroom  and  at  present  a  museum 
of  water-works  relics,  including  some  interesting  pieces 
of  pipes,  valves  and  fittings  of  real  historic  interest. 
The  most  curious  is  a  section  of  glass  pipe  about  2  in. 
in  diameter,  incased  in  cement  mortar,  dug  up  a  few 
years  ago  in  the  vicinity  of  the  United  States  Arsenal. 

The  first  floor  of  the  right-hand  end  of  the  building 
(Fig.  2)  is  occupied,  as  noted,  by  a  garage  and  wagon 
shed,  separated  from  the  shop  by  a  concrete  wall.  There 
are  eight  water-works  automobiles,  a  3-ton  truck,  a  2- 
ton  truck,  an  emergency  car,  a  repair  car  for  making 
shutoffs,  etc.,  a  superintendent's  car,  an  assistant  sup- 
erintendent's car,  one  for  the  use  of  the  meter  foreman 
and  one  for  the  chief  engineer  of  the  water-supply.  The 
stable  is  on  the  .second  floor;  horses  are  kept  for  four 
wagons.  There  are  harness  rooms,  a  steam-heated  blank- 
et dryer,  a  washstand  and  other  facilities  of  a  first-class 
stable.  The  third-floor  storeroom  extends  over  the  sta- 
ble, with  a  partition  wall  between. 

The  yard  is  small  for  the  amount  of  material  handled, 
but  has  unusual  facilities  for  storing  and  handling. 
There  is  an  electric  locomotive  crane  capable  of  lifting 
11/2  tons  on  a  50-ft.   radius.     The  standard-gage  track 


lonsists  of  one  main  line  (left  of  Fig.  6)  which  is  di- 
rectly connected  with  the  New  York,  New  Haven  &  Hart- 
ford R.R.  This  track  extends  the  length  of  the  yard, 
about  10  ft.  from  one  side,  with  two  branches  at  right 
angles  extending  the  width  of  the  yard  about  100  ft. 
apart.  Iron  turntables  are  used  to  transfer  the  crane 
from  the  main  to  the  branch  tracks,  enabling  it  to  cover 
practically  every  foot  of  the  yard.  Power  for  the  crane 
is  transmitted  from  a  central  tower  through  a  flexible 
cable,  of  which  the  slack  is  taken  up  on  a  self-winding 
drum. 

In  order  to  have  sufficient  storage  the  pipes  are  piled 
in  tiers,  •  sometimes  12  or  15  pipes  high.  To  facili- 
tate  handling   the   lower  ones   the   bottom   tier   is   laid 
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FIG.   6.    MATKRIALS   YARD  OF  THE   SPRINGFIELD,   MASS.,   WATER-WORKS  PLANT 


on  two  parallel  railway  rail-;  luolded  into  concrete  blocks, 
as  shown  in  Fig.  5.  There  are  facilities  for  painting 
the  pipes  and  special  castings,  including  a  small  hoist 
and  dipping  tank  for  the  special  gate  boxes.  In  the  far 
corner  of  the  yard  are  sheds  for  storage  and  for  shelter 
of  workmen  employed  on  various  jobs  about  the  yard. 

The  whole  force  employed  in  the  shops  and  yard  is 
aljout  15  men.  The  emergency  force  consists  of  any  of 
tlie  men  under  the  shop  foreman  during  the  day.  There 
are  three  men  constantly  available  at  the  garage  until 
1  a.m.,  after  which  there  are  two  men  until  the  shop 
opens  at  7  a.m.  There  is  a  private  telephone  between 
the  garage  and  the  foreman's  house,  which  is  near-by. 


The  river  transportation  enthusiasts  in  and  around 
Kansas  City  are  considerably  perturbed  because  Lieut.- 
Col.  Herbert  Deakyne,  Corps  of  Engineers,  U.  S.  A.,  tlie 
engineer  officer  in  charge  of  tlie  Missouri  Eiver  district, 
has  recommended  to  liis  superior  that  the  improvement  of 
tlie  Missouri  Eiver  be  restricted  to  snagging  operations. 
Mass  meetings  of  those  interested  are  being  held  in  protest 
against  these  recommendations  and  the  usual  local  press 
campaign  in  favor  of  the  river  improvement  is  in  full 
swing.     The  gist  of  Col.  Deakyne's  report  is  as  follows: 

The  commerce  to  be  considered  is  present  and  prospective, 
and  the  advantag-es  that  commerce  will  obtain  from  the  im- 
provement are  the  actual  saving-  in  freight  charges  by  the 
use  of  the  river  and  the  effect  on  railroad  freight  rates  pro- 
duced  by   the  possibility   of  water  transportation. 

The  items  that  are  not  benefited  by  improvement  of  the 
river  are  the  sand  and  gravel  barged  and  the  logs  and  lumber 
rafted.  They  amount  to  309,684  tons.  Ferry  traffic  is  not 
counted   in  reporting   the   commerce   of  the  Missouri  River. 

Eliminating  the  Ioets  and  the  sand  and  gravel  barged,  the 
remaining  traffic  is  37,551  tons,  divided  into  the  classes  which 


are  carried  over  average  distances  of  from  S  to  291  mi.  The 
total  freight  charge  on  this  traffic  was  about  $41,000.  The 
Kansas  City  Missouri  River  Navigation  Co.,  the  only 
through  line  on  the  river,  operating  between  Kansas  City 
and  St.  Louis,  charges  SO  per  cent,  of  the  railroad  freight 
rates.  Assuming  this  to  be  the  relation  between  the  rail 
and  water  rates  for  the  entire  traffic,  the  saving  to  ship- 
pers by  the  use  of  the  river  in  1913  was  about  $10,000.  It  is 
evident  that  this  .saving  is  entirely  inadequate  to  war- 
rant the  serious  con.=ideration  of  an  expenditure  by  the 
Government  of  $1,100,000  per  year  in  interest  and  main- 
tenance. 

In  some  cases  the  improvement  of  a  stream  is  justified 
even  at  high  expense,  where  the  absence  of  rail  transpor- 
tation leaves  the  territory  along  the  stream  entirely  de- 
pendent on  water  transportation.  This  is  not  the  case  with 
the  Missouri  River  between  Kansas  City  and  the  mouth. 
Over  a  great  part  of  the  distance  the  river  is  paralleled 
with  railroads  on  both  banks,  and  there  are  few  localities 
that   have   no    railroad   within   easy    reach. 

There  remains  to  be  considered  the  question  of  pros- 
pective commerce,  and  in  my  opinion  the  improvement  must 
stand  or  fall  by  this  criterion.  In  the  survey  report  upon 
which  the  present  project  is  l)ased,  the  prospective  com- 
merce was  given  by  the  president  of  the  Missouri  Valley 
River  Improvement  Association  as  1,000,000  tons.  That  esti- 
mate was  based  upon  a  10-tt.  channel  with  six  or  seven  boats 
especially  adapted  to  the  navigation  of  the  Missouri  River, 
handling  cargoes  of  2000  tons  each,  and  making  one  round 
trip  per  week  during  a  navigation  season  of  ten  months.  The 
fact  is  that  anyone  can  make  almost  any  estimate  he  sees 
fit  as  to  the  prespettive  commerce.  I  am  of  the  opinion  that 
the  present  and  reasonably  prospective  commerce  on  the  Mis- 
souri River  between  Kansas  City  and  the  mouth  is  not  suf- 
ficient to  warrant  the  continuance  of  the  present  project,  I 
think  the  snagging  should  be  continued,  so  that  commerce 
may  have  the  advantage  of  the  natural  depth  of  the  river 
and  the  river  shall  not  be  allowed  to  become  entirely  ob- 
structed. Any  attempt  at  partial  improvement  seems  futile, 
because  the  draft  of  boats,  and  therefore  their  cargoes  w^ill 
be  determined  by  the  least  existing  depth.  If  the  river  is 
improved  at  all,  the  work  should  be  complete  as  to  protection 
of  banks  and  control  of  channel.  For  the  same  reason  it 
seems  to  me  injudicious  to  spend  any  money  in  keeping  up  the 
works  already  built.  If  in  another  generation  the  improve- 
ment of  the  river  becomes  advisable,  the  present  works  will 
be  of  little  value  and  in  the  meantime  the  channel  depths  in 
the  portions  that  have  been  iniprovod  are  not  likely  to  be 
less   th.an   in   the   portions   wholly   unimproved. 
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Leliairoipcaim^  Coimcipeft©  ColtunnmHas 


i)Y  Paul  R.  PurFicirr* 

It  was  iiocossarv  to  resoi-t  to  a  soniewliat  Tiiiusnal 
method  of  construction  in  the  addition  of  two  stories  on 
the  machine  shop  of  the  Wasliburn-Crosby  Co.  mill  in 
Minneapolis,  Minn.     This  strnctnre  was  one  of  the  first 
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FIG.    1.    HALF    SECTIONS   THROUGH   COLUMNS,    SHOWING 
METHOD  OF  REINFORCING 

reinforced-concrete  bnildings  erected  in  that  city  and 
covers  an  area  of  60x78  ft.  It  is  five  stories  high,  \v.\- 
brick  bearing-walls  strengthened  by  brick  pilasters  and 
six  interior  reinforced-concrete  columns.  The  floor  con- 
struction is  of  the  girder  type,  6-in.  slabs  with  two-way 
reinforcement.  The  wall  footings  went  down  to  bedrock, 
about  9  ft.  below  grade,  but  no  accurate  data  could  be 
found  regarding  the  size  or  depth  of  the  six  column  foot- 
ings. On  figuring  the  old  structure,  the  writer  found  that 
the  concrete  columns  were  not  of  sufficient  strength  to 
carry  any  additional  stories;  they  were  actually  too 
weak  for  their  present  requirements.  Neither  was  the 
roof-slab,  of  course,  strong  enough  to  he  utilized  as  a 
floor.  In  fact,  the  only  parts  of  the  building  that  would 
stand  additional  loading  were  the  walls. 

Another  condition  that  added  to  the  difficulty  was  that 
neither  the  continuous  use  of  the  elevator  nor  the  lower 
four  floors  of  the  building  could  be  interfered  with,  and 
as  two  floors  were  used  for  flour  storage,  it  was  essential 
to  guard  against  leakage.  Obviously  the  first  step  was  to 
examine  the  column  footings,  to  see  whether  they  rested 

•Ensrlnecr.  John  Wunder  Co.,  building  contractors,  Min- 
neapolis, Minn. 


on  bedrock  and  were  of  sufficient  size  to  carry  the  addi- 
tional load.  They  were  uncovered,  and  five  of  them  were 
found  to  go  do"wn  to  the  limestone  ledge,  while  the  sixth 
one  rested  on  a  layer  of  shale  about  18  in.  thick.  To 
secure  solid  bearing  this  footing  was  "plugged"  in  sec- 
tions of  about  1-ft.  width  and  in  that  way  carried  to  the 
ledge.  All  of  them  were  in  good  condition  and  of  ample 
size. 

As  the  old  concrete  columns  could  not  be  utilized,  it 
was  decided  to  transmit  the  load  of  the  new  stories  to  the 
footings  by  means  of  structural-steel  members  built 
around  the  old  columns.  Four  holes  were  cut  in  the 
floor-slabs  at  each  column  and  4x4x%-in.  angles  lowered 
domi  from  the  roof  to  the  footings.  They  rested  on  a 
structural-steel  base,  made  in  two  parts  and  bolted  to- 
gether. The  angles  were  connected  by  %x2i4-in.  straps 
every  6  in.  alternating,  yg-in.  tapscrews  being  used  for 
connections  at  the  two  lower  floors,  where  the  original 


FIi"..   2.     lUOINFORCED  COLUMNS  BEFORE  AND  AFTER 
BEING   FIREI'ROOFED 

columns  were  18  in.  square,  and  bolts  on  the  upper  two 
floors,  where  the  old  columns  were  3  in.  smaller.  After 
the  angles  were  connected  up,  No.  9  triangular  mesh  was 
wrapped  around  them  and  the  concrete  for  fire-protection 
poured,  one  floor  at  a  time.  The  finished  columns  were 
3  ft.  square,  an  increase  of  6  in.  over  the  old  ones. 

The  old  roof -slab  and  the  fifth-story  columns  were  then 
MTccked,  stnictural-steel  caps  bolted  to  the  tops  of  the 
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niitjli's  and  tlic  ((iluiiiiis  I'di-  llii'  new  su|i('rstriii-l  lire  |iiiiirril 
on  tlu'si'. 

'rill'  nrw  llcHirs  wrrr  nf  ll,-il-sl:il)  iciiist  I'lii'l  iuii,  \\illi(iiil, 
(lr()|)s  ()i-  oiliinin  linids.  'I'liii'o  weeks  al'ler  (lie  olil  i'ikiI'- 
slalj  was  wroeki'il,  I  lie  new  one  was  poured,  and  not,  a 
single  sack  of  iloiir  li.nl  lieeii  spoiled  altliouijh  llie  rain- 
fall had  been  eonsideralile  during;-  lliat  period  and  stopped 
eonstnietion  for  several  days. 

The  work  was  done  by  John  Wiinder  Co.,  llinneapolis, 
Minn.,  contraeturs  and  engineers,  wilh  the  wriU'r  in 
eharge  of  design  and  consf  ruclion. 

Double-deeking  the  Third  Ave.  Elevated  Line  where  it 
is  to  cross  the  Harlem  l{iver,  New  York  City,  at  129th 
St.,  on  the  new  double-deck  bridge  that  is  being  built 


liandling  luads  only  up  to  eight  tons  and  could  therefore 
not  lie  used  on  the  heavier  work  on  Third  Ave.  from 
127tli  to  laiHli  St.  The  car  was  described  by  J.  M.  Ryan, 
assistant  engineer,  Snare  &  Triest  Co.,  in  Enyiiieeriiu/ 
News,  of  .May  20,  p.  U8G. 

m 
Ts'SicI&s  Sitt  BS-airassiS  Cattyp  M©o 

I'.v   E.   I!.   Mi'iiiiAV* 

With  the  repaying  of  the  main  sti'cets  in  the  downtown 
district  (d'  Kansas  City,  the  .Metropolitan  Street  l.'y.  Co. 
look  the  opportunity  to  reconstruct  its  tracks  and  liiiild 
a  new  roundation  in  advance  of  the  paving  work. 

Ill  each  street  it  was  necessary  to  keep  the  car  linens 
open.  As  various  routes  converge  on  these  streets,  the 
traffic  is  N'cry  iieavy,  and  during  the  busy  hours  there 


SETTING    A   LONG-SPAN   GIRDER    IN    DOUBLE   DECK   OF  THIRD  AVE.  ELEVATED  LINE 
Photograph  obtained  from  Broderick  &  Bascom,  which  furnished    %-in,   hoisting  cable  of  derriclt 


to  take  the  place  of  the  old  single-deck  struetui-e  involves 
the  handling  of  girders  that  are  longer  and  heavier  than 
those  used  at  most  other  points  on  the  third-tracking 
work.  The  accompanying  view  shows  a  stitf-leg  derrick 
set  up  in  a  rather  awkward  location,  handling  a  17-ton 
girder  of  88-ft.  span.  One  of  the  stiff-legs  rests  on  the 
elevated  structure,  running  loutitudinally  with  it.  The 
other  stiif-leg  juts  out  over  the  street  at  right  angles  to 
the  first  leg  and  is  carried  on  a  timber  bent  resting  on 
the  street.  The  derrick  is  at  work  on  the  elevated  structure 
at  128th  St.,  erecting  the  express  deck.  Where  possible 
in  third-tracking  the  elevated  railways  of  New  York  a 
derrick  car  was  employed,  but  this  car  was  designed  for 


were  i;54  cars  per  hour  to  be  handled.  The  street  was 
closed  to  ordinary  vehicular  traffic,  however,  for  about 
four  blocks  at  a  time.  A  temporary  track  was  laid  for 
the  street  cars  at  each  side  of  the  street,  close  to  the  curb 
line,  so  that  passengers  could  be  landed  on  the  .sidewalk. 
Plank  crossings  for  pedestrians  and  street  vehicles  were 
placed  at  street  intersections,  and  extra  trolley  wires  over 
the  teni])orary  tracks  were  attached  to  the  original  span 
wires. 

It  was  decided  to  reconstruct  both  tracks  at  once  and 
to  close  the  street  entirely  to  ordinary   vehicles,   rather 

•Consulting   Engineer,    920   Walnut   St.,    Kansas   City,   Mo. 
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than  to  work  on  one  track  and  keep  one  side  of  the 
street  open.  In  the  latter  case  it  would  still  be  neces- 
sary to  nse  the  open  side  of  the  street  to  store  material, 
so  that  it  would  not  be  possible  to  leave  much  room  for 
traffic.  Consequently  both  the  construction  work  and  the 
street  traffic  would  be  badly  hampered.  Work  was  done 
on  only  one  street  at  a  time,  and  in  sections  four  blocks 
in  length.  The  work  on  a  section  occupied  from  18  to 
21  days,  ten  days  being  allowed  for  the  setting  of  the 
concrete  base. 

PoRTAIiLE  TuiiNOUTS  TO  TEMPORARY  TRACKS 

The  temporary  tracks  were  connected  to  the  permanent 
tracks  by  turnout  curves  of  100-ft.  radius  and  Kerwin 
portable  turnouts  or  crossovers.  These  turnouts  are 
placed  directly  on  the  rail,  an  incline  or  feather  rail 
engaging  and  raising  the  car  wheels.  This  is  shown  in 
the  accompanying  view.  In  this  way  the  crossover  can 
be  used  without  any  distui'bance  of  the  track  or  paving. 

Where  the  temporary  tracks  intersected  the  tracks  from 
a  side  street,  the  same  idea  was  utilized  in  a  portable 
crossing.  This  was  made  similar  to  a  regular  crossing, 
but  was  laid  directly  upon  the  rails  and  had  feather  rails 
projecting  in  four  directions  so  as  to  allow  the  cars 
coming  in  any  direction  to  mount  the  crossing  and  pass 


PORTABLE  TURNOUT  LAID  ON  STREET-RAILWAY  TRACK 
TO  DIVERT  CARS  TO  A  TEMPORARY  TRACK 


over.  It  is  believed  this  is  the  first  time  the  principle 
has  been  applied  to  a  crossing. 

The  temporary  tracks  were  laid  with  second-hand  ties 
and  T-rails  of  about  50  lb.  per  yd.  The  rails  were  not 
i-einforced  by  tie-rods  or  rail  braces,  but  were  simply 
s])iked  to  the  ties.  The  tracks  were  ballasted  with  6  to 
8  in.  of  material  excavated  from  betAveen  the  tracks 
(before  traffic  was  diverted).  This  consisted  of  earth  and 
broken  stone  and  was  laid  upon  the  street  paving.  The 
rain  water  was  taken  care  of  by  leaving  a  narrow  ditcli 
between  the  curb  and  the  end  of  the  tie,  the  ballast  not 
being  filled  close  against  the  curb. 

As  soon  as  traffic  was  diverted  to  the  temporary  tracks 
the  old  paving  and  tracks  were  torn  up,  the  material  being 
removed  by  the  railway  company's  work  cars.  Then  the 
concrete  base  was  broken  up  to  allow  of  removing  the 
old  ties.  This  was  done  by  hand  sledging,  the  concrete 
being  split  into  large  pieces  by  means  of  chisel  and  sledge. 

Constructing  New  Track  Foundation 

The  excavation  for  the  new  subgrade  was  done  by  hand, 
and  was  carried  down  to  0?  in.  below  the  bottom  of  the 
ties  and  to  the  top  of  the  old  cable  railway  foundation. 
It  was  decided  not  to  disturb  this  old  loumhition,  as  it 


was  approximately  4  ft.  thick  and  very  solid.  The  okl 
concrete  that  was  broken  ivp  was  shoveled  into  cars  and 
used  for  ballast  and  filling  on  open-track  lines.  The  new 
foundation  was  made  of  fresh  material.  It  was  placed 
after  the  new  ties  had  been  put  in  position,  blocked  up 
to  the  required  height  and  the  rails  securely  spiked  to 
them. 

The  material  for  the  new  concrete  base  was  brought 
to  the  point  of  distribution  on  work  cars  or  trains  and 
deposited  adjacent  to  the  mixer  in  the  middle  of  the 
street.  These  cars  are  constructed  of  steel  and  each 
carries  three  self-dumping  pockets  of  6-yd.  capacity. 
The  mixing  plant  was  mounted  on  a  small  p\ish  car  and 
was  motor  driven.  Its  loading  platform  was  so  con- 
structed as  to  allow  the  men  to  load  their  wheelbarrows 
at  the  side  of  the  street  and  empty  them  directly  into 
the  hopper  of  the  mixer. 

For  the  distribution  of  the  concrete  there  was  a  special 
end-dump  car,  having  a  capacity  of  one  batch,  or  approx- 
imately 1/3  cu.yd.  It  had  originally  a  hinged  end,  but 
it  was  found  impossible  to  get  the  joints  clean  after 
dumping  and  to  make  the  joint  tight  enough  to  retain 
the  grout.  The  car  was  then  redesigned  so  as  to  have 
the  entire  body  dump  forward.  This  car  ran  on  the 
new  track.  AVlierever  it  was  possible,  the  mixer  emptied 
directly  into  chutes  conveying  the  concrete  to  the  point 
of  distribution. 

The  new  concrete  foundation  on  top  of  the  old  cable- 
track  foundation  was  placed  to  a  depth  of  6  in.  imder  the 
now  ties  and  half  wa_Y  up  on  the  rail,  making  a  total 
depth  of  21  in.  The  mix  was  1:3:6,  using  2-in.  broken 
stone  and  Kaw  Eiver  sand.  The  concrete  was  allowed 
to  set  for  ten  days.  Then  the  railway  company  laid 
granite  blocks  on  Ijoth  sides  of  the  rails  and  wood  blocks 
(with  asphalt  filler)  between  the  tracks. 

Relaying  Track 

The  new  tracks  are  laid  with  white  oak  ties  6x8  in., 
8  ft.  long,  36  in.  c.  to  c.  These  are  entirely  embedded 
in  the  concrete,  and  are  estimated  to  have  a  life  of  20 
to  30  yr.  The  rails  are  secured  by  %-in.  screw  spikes. 
The  spike  holes  were  bored  by  electrically  operated  augers, 
and  the  same  machines,  fitted  with  socket  wrenches, 
were  used  to  screw  in  the  spikes.  Current  was  taken  from 
the  trolley  wires. 

The  original  rails  were  relaid  in  this  new  construction. 
As  soon  as  the  old  rails  had  been  exposed  and  the  splice 
plates  removed,  the  dirt  and  scale  around  the  joints  were 
removed  by  a  portable  sand  blasting  plant.  This  con- 
sisted of  a  motor-driven  compressor  (50  cu.ft.  of  free 
air  per  minute)  and  a  sand  tank,  mounted  on  a  push  car 
and  having  a  50-ft.  hose  line  with  nozzle  and  valve 
connections.  Current  was  taken  from  the  trolley  line. 
In  this  way  a  joint  could  be  cleaned  in  about  10  min. 
The  joints  on  the  relaid  rail  have  X)lates  held  in  place  by 
bolts  and  tie-rods. 

Current  for  the  augers,  spike  ■wrenches,  sand-blast 
machine  and  concrete  mixer  was  obtained  from  the  trolley 
wire  over  the  permanent  track  by  means  of  an  extension 
jiole  with  hook  on  the  end.  This  did  not  interfere  with 
the  cars,  as  these  were  operated  from  temporary  wires 
placed  over  the  temporary  tracks. 

The  Metropolitan  Street  Ry.  Co.  carried  on  the  re- 
construction with  its  own  forces,  the  number  of  men 
varvinff  accordinsj  to  tlie  different  stages  of  the  work. 
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At  soiiu'  imiiils  wIkm'i.'  track  iiitorsectioiis  were  invohcil 
llir  Work  wius  dono  at  niglit  to  avoid  iiiterniptioiis  to 
tiallif.  The  work  was  carried  on  with  a  view  to  rapidity 
and  to  the  convenience  of  adjacent  business  houses,  the 
results  being  satisfactory  to  all  parties.  The  method  of 
handling  the  work,  as  well  as  much  of  the  equipment 
used,  was  devised  by  A.  E.  Ilarvey,  Chief  Engineer  of 
the  company,  who  was  in  direct  cliarge  of  the  work. 
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The  sprinkling  filters  of  the  sewage-works  (»!'  Ifarrisoii, 
X.  Y.,  have  l)een  ornamented  with  plantings  at  tlie  inter- 
sections of  tlie  sprays.     Tlie  disjiosal  works,  even  wlien  the 


Lss^yiim^  Stuilbmer^ed  Outfall 

]>v   A.  J.  Clkaky* 

To  lay  ('ast-iron  ))ipe  in  calm  water  does  not  present 
any  unusual  engineering  dithculties.  To  perform  tlie 
same  work  through  a  heavy  surf,  under  such  adverse  con- 
ditions as  prevail  at  Baker's  Beach,  near  the  entrance 
to  tSan  Francisco  harbor,  demands  ingenuity. 

The  Baker's  Beach  outfall  is  an  18-in.  cast-iron,  flexi- 
ble joint  sower  pipe,  which  extends  800  ft.  from  the  shore 
line  and  will  have  a  discharge  chamber  'S2  ft.  below  mean 
low  tide.  On  account  of  the  difficulties  incident  to  laying 
the  submerged  pipe  at  the  location  specified,  the  city 
engineer  allowed  the  contrutitor  to  try  several  methods, 


OR.N'AIIE.NTAL  PLANT.S  (JX  .SDW  A' 

sprays  are  not  in  action,  is  sightly,  but  when  the  sprays 
are  in  operation  the  effect  is  very  attractive,  and  tlie 
expensse  was  trifling. 

As  will  be  seen  from  the  view,  2-ft.  lengths  of  6-iii. 
vitrified  pipe,  filled  with  earth,  are  embedded  in  the 
broken  stone  of  the  filter,  and  the  moisture  from  the 
sprays  and  in  the  stone  produces  thriving  plants. 

The  photograph  also  shows  that  in  designing  the  pump- 
ing station  a  slightly  greater  expense  than  was  required 
by  the  stern  necessities  of  the  case  was  incurred  bj'  adding 
a  little  cut-stone  trimming. 

The  effect  both  of  the  plants  and  of  the  stone  trim- 
mings on  the  general  appearance  of  works  devoted  to  such 
a  purpose  as  sewage  disposal  is  worth  while,  and  engineers 
should  more  frequently  insist  upon  such  slight  additional 
expenditure. — Alexander  Potter,  Considting  Engineer, 
New  York  f'itv. 


Hydrated  Lime  to  the  amount  of  0.1  cu.ft.  to  each  1  cu.ft. 
of  cement  is  to  be  used  for  all  concrete  in  the  culverts,  bridges 
and  pavement  of  the  6Vi-mi.  section  of  the  Coleman  du  Pont 
Road  in  .Sussex  County,  Delaware.  A  concrete  pavement  is 
now  being  constructed  in  Somerset  County,  Maryland,  under 
the  direction  of  Henry  G.  Shirley,  Chief  Engineer  of  the  State 
Roads  Commission,  in  which  a  percentage  of  hydrated  lime 
is  also  used.  Previous  experience  in  Maryland  with  hydrated 
lime  for  pavements  was  noted  in  "Engineering  News,"  Mar. 
11,  1915,  and  June  3,  1915.  .  .- 


^■KI.XKLI.N(j  PHILTER,    HARRISON,   .N.   Y. 

only  insisting  that  the  finished  line  and  outfall  absolutely 
conform  to  the  specifications.  The  two  unsuccessful  and 
the  final  and  successful  method  tried  are  here  de.scribed. 
First,  the  whole  800  ft.  was  laid  just  above  high-tide 
mark  parallel  to  the  water's  edge,  the  joints  leaded  and 


FIG.  1.    SECOND  ATTEMPT  TO  L.\Y  OUTFALL  SEWER 

the  two  ends  sealed  and  buoys  attached.  An  attemjDt 
was  then  made  to  float  the  pipe  into  position  at  right 
angles  to  the  shore,  remove  the  buoys  and  allow  the  pipe  to 

•Assistant  City  Engineer,  San  Francisco,  Calif. 
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settle  to  its  final  position.  This  trial  resulted  in  failure, 
as  described  in  Engineering  News  of  Eeb.  18,  1915,  page 
325. 

It  was  then  decided  to  trj'  laying  the  pipe  in  short 
sections.  The  lead  was  melted  out  of  every  fourth  joint, 
producing  .sections  48  ft.  long,  two  of  which  were  sub- 
sequently united.    A  skidway  24  in.  wide  was  built  from 


FIG.  2.    OUTFALL  SEWER  SUCCESSFULLY  LAID  FROM 
TRESTLE.   SAN   FRANCISCO 

.shore  to  beyond  the  first  line  of  breakers  and  a  platform 
consisting  of  five  8x8-in.  runways  was  erected  adjoining 
the  skidway,  as  shown  by  Fig.  1.  The  48-ft.  sections  of 
pi])e  were  placed  on  this  platform  .so  that  they  could  be 
rolled  in  rapid  succession  onto  dollies  that  would  carry 
them  down  the  skids.  The  three  joints  in  each  48-ft. 
section  were  recalked  while  the  pipe  was  on  the  platform. 
A  barge  was  anchored  800  ft.  from  shore,  and  a  hand- 
winch  set  up  on  the  barge.  The  intention  was  to  pull  a  48- 
ft.  .section  far  enough  out  on  the  skidway  to  allow  the  next 
section  to  be  rolled  in  line  behind  it.  The  joint  was  then 
rapidly  poured  and  calked  and  four  sealed  empty  barrels 
wired  to  each  pipe  length  to  buoy  up  the  line,  as  in  the 
first  attempt.  When  the  two  48-ft.  .sections  were  joined 
and  the  barrels  attached,  the  winch  on  the  barge  was  oper- 
ated and  the  pipe  pulled  48  ft.  seaward.  The  above 
operation  was  then  repeated.  Anchors,  all  equipped 
with  block  and  tackle,  were  placed  in  two  lines,  each  line 
50  ft.  from  the  proposed  center  line  of  the  pipe.  As  the 
pipe  was  pulled  seaward,  lines  from  the  anchors  were 
fastened  to  it  and  kept  taut  to  hold  it  in  its  proper  po- 
sition. 


June  5  was  chosen  as  a  suitable  day  for  launching  tlie 
pipe  in  the  manner  just  described,  as  all  indications  on  the 
day  before  were  favorable  for  a  calm  sea  and  little  wind. 
Accordingly,  work  was  begun  on  the  morning  of  that  date 
and  all  went  successfully  until  240  ft.  of  pipe  had  been 
floated  to  sea.  With  the  turning  of  the  tide  a  strong  bree.'.c 
set  in  through  Golden  Gate  and  heavy  swells  began  to 
break  on  the  beach,  greatly  impeding  the  work.  Finally, 
n  particularly  high  breaker  swept  the  pipe  off  the  skids, 
stove  in  many  of  the  barrels  and  the  half-laid  line  sank 
gradually  to  the  bottom  of  the  ocean. 

It  was  then  decided  that  the  surest  and  safest  method  of 
laying  the  pipe  would  be  to  drive  a  pile  trestle  along 
the  proposed  line  of  the  sewer,  lay  the  pipe  thereon  and 
later  lower  it  into  place.  Forthwith  a  pile  trestle  as  shown 
in  Fig.  2  was  built  and  the  pipe  laid  and  successfully 
lowered.  The  reason  that  this  was  not  done  originally 
was  because  during  the  winter  and  spring  seasons  the 
ocean  in  the  vicinity  is  not  calm  enough  for  periods  suffi- 
ciently long  to  permit  of  anchoring  a  pile  driver  along 
the  line  of  the  sewer. 

By  J.  A.  Macdonald* 

The  Surveyor  General's  office  of  Canada  is  required 
liy  law  to  test  and  certify  to  the  length  of  Dominion  sur- 
veyors' standard  tapes.  To  carry  out  this  work  and  make 
tests  of  other  surveying  instruments  a  special  building 
has  been  erected  and  equipped. 

Tliis  building  consists  of  two  rooms,  an  office  with 
vestibule  and  the  testing  room.  The  testing  room  is 
150  ft.  long  by  IOI/2  ft.  wide.  The  4-ft.  walls  consist  of 
five  thicknesses  of  brick,  a  1-in.  air  space,  sheeting,  tar 
]iaper,  18  in.  of  shavings,  sheeting,  a  4-in.  air  space,  tar 
])aper  and  double  sheeting.  Between  the  ceiling  and  the 
roof  is  a  layer  of  shavings  4  ft.  thick  and  beneath  the 
floor  a  2-ft.  layer  of  shavings,  under  which  is  5  ft.  of 
cinders  to  solid  rock. 

The  only  openings  other  than  the  entrance  are  two 
air  intakes,  one  at  each  end  of  the  room,  and  four  adjust- 
able ventilators  in  the  ceiling.  The  air  intakes  are  at 
the  base  of  the  wall  and  the  quantity  of  air  admitted  is 
easily  regulated  or  completely  .shut  off.  Electric  fans  at 
each  end  of  the  room  give  circulation  to  the  air  and  in- 
sure a  rmiform  temperature  throughout  the  room.  The 
exit  into  the  outer  room  consists  of  two  doors,  with  a 
4-ft.  air  space  between.  The  outer  door  is  of  the  ordi- 
nary type,  but  the  inner  one  is  an  insulated,  air-tight 
door  of  the  kind  used  for  refrigerators. 

To  maintain  a  temperature  of  62  deg.  F.  in  cold 
weather  there  is  an  electric  heating  system.  The  appar- 
atus is  of  the  three-heat  type,  giving  low,  medium  and 
high  heat.  The  degree  of  heat  is  controlled  from  a  mar- 
ble switchboard.  The  heater  and  wire  conduits  are 
shown  near  the  base  of  the  wall  in  Figs.  1  and  2. 

Tapes  are  compared  with  a  base,  the  ends  of  which 
are  lines  scratched  on  polished  surfaces.  The  distance 
between  the  marks  is  determined  by  an  invar  bar,  4  m. 
long,  standardized  at  the  International  Bureau  of  Weights 
and  Measures  at  Paris.     The  marks  are  established  on 


♦Topographic    Surveys    Branch    of    the    Department 
Interior,  Ottawa,  Ont. 
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concreU^  ]iiei\s  exti'iiiliiii;'  to  bed  rock.  The  marks  arc 
at  intervals  of  0,  4,  8,  10  and  13  m.,  at  50  ft.,  at  IG  ami 
20  m.,  GG  ft.,  24,  29  and  30  m.,  100  ft.  and  .'52  m. 

The  invar  bar  is  kept  in  a  wooden  ease  and  only  the 
graduations  in  use  are  exposed.  The  temperature  of 
the  bar  is  taken  from  two  thermometers  inside  the  case, 
read  through  openings  in  it.  There  are  12  tliermometers 
suspended   in   protective  guards  at  i'(iual   intervals  along 


Crete  jiicrs  carried  down  1o  sulid  rock.  The  U-shaped 
frames  ))cnnit  the  tape  when  being  tested  to  sag  unob- 
structed. Tiie  pulley  supports  (see  Figs.  1  and  2)  for 
suspending  a  tape  may  be  placed  at  any  ywint  along  the 
track  and  clamped  in  position  by  two  thumb-screws. 

The  cord  or  wire  from  tlie  end  of  the  tape  passes  over 
a  grooved  pulley  and  is  attaciied  to  a  weight  to  give  the 
standard  tension  desii'ed.     Tlie  ]>uliey  has  hall  bearings 


FIGS.  1  AND  2.    VIEWS  OP  THE  TAPE-TESTING  ROOM  OF  THE  TOPOGRAPHIC  SURVEYS  BRANCH  OF  THE  DEPART- 
MENT OF  THE  INTERIOR,  OTTAWA,  ONT.      (FROM  OPPOSITE  ENDS  OF  THE  ROOM) 


the  walls  of  the  room.  These  are  graduated  to  0.1  deg. 
C.  and  can  be  estimated  to  0.01  deg.  C.  A  mean  of  the 
readings  gives  an  accurate  determination  of  the  room 
temperature. 

The  bar  is  su])]iorted  on  a  carriage  traveling  on  rails 
and  is  quickly  and  easily  moved  to  any  part  of  the  ba.se 
(Figs.  3  and  4).  The  carriage  with  microscope  has 
slow-motion  adjustment  for  both  vertical  and  horizontal 


and  may  be  aligned  vertically  and  horizontally  by  means 
of  thumbscrews.  Intermediate  ball-bearing  pulley  sup- 
ports may  be  placed  as  desired. 

The  testing  room  is  also  equipped  witii  the  ordinary 
apparatus  for  testing  transits  for  the  stadia  constant  ami 
for  testing  transits  and  levels  for  errors  of  collimation. 
All  surveying  instruments  sent  out  to  Dominion  land  sur- 
veyors, as  well  as  those  used  in  the  government  geodetic 


FOUR-METER   INVAR   BAR   FOR   DETERMINING 
LENGTH  OF  STANDARD  BASE 


FIG.    -1.     NE.\R   VIEW   OP   MICROSCOPIC 
COMPAR.\TOR,  INVAR  STANDARD 


movements.     Small  2-cp.  electric  lamps  to  illuminate  the 
graduations  are  mounted  on  the  concrete  piers. 

The  track  which  carries  the  bar  trucks  is  supported 
every  2  m.  by  cast-iron  U-shaped  frames,  resting  on  con- 


surveys  are  tested  here  before  shipments.  The  building 
and  equipment  are  in  charge  of  W.  C.  Waye,  of  the  Topo- 
graphic Survey  staff,  from  whom  the  writer  obtained  the 
foregoing  information.       . ,  .       _  . 
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Medieval  Pileilriviiiff  MethodiS  were  resoi'ted  to  in  build- 
ing the  .Sheepsliead  Bay  automobile  racetrack,  Broolilyn,  N.  Y. 
The  east  sitle  of  the  track  lies  in  a  salt  marsh  near  the  shores 
of  Jamaica  Bay,  and  it  was  necessary  to  put  piles  under  the 
concrete  floor-walls  and  column  pedestals.  The  accompany- 
ing view  shows  one  of  the   two  pUedrivers  used.    The  Job  was 


The  Steel  and  Concrete  Floor  Supports  of  the  Sheepshead 
Bay  automobile  racetrack  were  joined  as  shown  in  the  ac- 
companying- illustration.  The  track  is  a  2-mi.  oval,  70  ft. 
wide,  with  a  wood  floor  made  of  2x4-in.  timbers  on  edge.  The 
floor  is  supported  on  concrete  rib.s,  or  walls,  spaced  6  ft.  7  in. 
on    the  straightway   sections   and   G   ft.   S   in.    (on   the   outside 


SHEEPSHEAD     BAY     MOTOR     RACETRACK     FLOOR 
CONSTRUCTION 

edge)  on  the  turns.  The  concrete  is  carried  to  a  height  of 
6  ft.,  above  which  the  floor  is  carried  on  10-in.  I-beams.  The 
concrete  walls  were  constructed  with  the  corner  omitted,  as 
shown,  and  the  base  for  the  I-beam  was  left  about  2  in.  be- 
low grade.  The  I-beam  was  then  blocked  up  and  inclosed  in 
special  forms,  as  shown.  A  %  -in.  bolt  was  placed  crosswise 
through  the  web  for  an  anchor. 

Cutting  iMck  Jointed  Steel  Sheetpilins.  where  the  thick- 
ness of  each  joint  was  2%  in.,  was  easily  and  quickly  accom- 
plished recently  by  an  oxyacetylene  torch  on  a  bridge-found- 
ation job  in  Florida.  About  860  ft.  of  piling  had  to  be  cut 
oft  to  a  uniform  height.  The  work  was  in  connection  with 
the  construction  of  the  piers  for  a  large  drawbridge  over  the 
,^r.  John's  River  at  Jacksonville,  Fla.  The  piling  was  the 
uackawanna  Steel  Co.'s  lock-joint  type  with  %-in.  web.  On 
account  of  the  thickness  to  be  cut  at  the  lock  joints  the  oper- 


S.NJOW  ON  AN  ALASKAN  BRIDGE 

ator  was  handicapped  in  making  speed,  but  nevertheless  be- 
tween 40  and  .lo  ft.  of  cutting  was  done  in  7  hr.,  with  only  one 
torch.     Prest-O-Liie  gas  was  used. 


TWO-HORSEPOWER    PILE    DRIVER,   SHEEPSHE.\D 
BAY  RACETRACK 

one  requiring  as  much  speed  as  economy,  and  the  two-horse- 
power piledriver  shown  filled  the  bill.  The  hammer  was  a  round 
block  of  hard  wood  about  3  ft.  long  by  30  in.  in  diameter, 
raised  by  a  block  and  fall  and  dropped  by  a  man-operated 
tripping  line.  Only  6  or  8  ft.  of  penetration  in  muck  was  re- 
quired. The  track  was  described  in  "Engineering  News,"  .'^ug. 
la,  1915,  p.  337. 

."Ven-  York  City  Wnter-Supply  Distribution  System — Ex- 
cluding tunnels  and  masonry  conduits  there  are  2800  mi.  ot 
mains  of  sizes  varying  from  4  to  60  in.  in  diameter,  to  which 
are  connected  60,000  valves,  43,000  hydrants  and  ovej:  360.000 
services.  Over  500,000,000  gal.  daily  are  delivered  through 
this  system.  In  addition  to  the  domestic  water-supply  systimi 
there  are  three  separate  high-pressure  flre  systems  covei'Ing 
over  7200  acres,  with  170  mi.  of  mains  from  8  to  24  in.  in  diam- 
eter, on  which  ai'e  located  4100  hydrants  and  6650  valves.  To 
the  existing  distribution  system  there  is  to  be  added,  probably 
in  the  present  year,  the  great  Catskill  water-supply  systero, 
with  its  17  mi.  of  rock  tunnel,  22  feeding  shafts,  and  16  mi. 
of  delivery  mains,  varying  on  land  from  48  to  66  in.  in  diam- 
eter, and  including  two  miles  of  36-in.  submerged  pipe,  con- 
necting the  boroughs  of  Brooklyn  and  Richmond. — W.  W. 
Brush,  Deputy  Chief  Engineer,  Department  of  Water  .Supply, 
Gas  &  Electricity,  New  York  City,  in  a  paper  presented  to  the 
American  Water  Works  Association. 

An    Ala.skan    Snow    Load — The    accompanying    view    of    a 
higliway  bridge  heavily  loaded  with  snow,  taken  in  the  winter 
of    1914.    shows    the    two    60-ft.    spruce-timber    trusses    of    the 
Stewart     Creek     highway     bridge     on     the 
Valdez-Fairbanks    Road    in    Alaska.      The 
view      first      appeared      in       "Professional 
Memoirs,  Corps  of  Engineers,  United  States 
Army       and       Engineer       Department       at 
Large,"      for      July-August,      1915,      in      an 
article    by    Capt.    G.    E.    Edgerton    entitled 
"Wooden       and       Combination       Highway 
Bridges."     In  the  article  Captain  E-lgerton 
■V  states  that  in  rare  instances  in  Ala^'ka  tho 

I  ^^  snow    load    reaches   as    high    as    60    lb.    per 

^      ^^  I        sq.ft.  on  the  floor  of  the  bridges,  but  does 

not  state  vi^hether  or  not  this  particular 
load  is  that  maximum.  It  is  evident  from 
the  view  that  not  only  the  floor  load  but 
the  snow  load  on  the  chords  of  such  tim- 
ber bridges  must  be  taken  into  account  in 
design.  The  article  further  states  that 
"light  snow  weighs  from  5  to  12  lb.,  and 
li:icl<ed  snow  weighs  from  15  to  45  lb.  per 
^■u.ft.  Where  a  long  series  of  weather 
observations  is  obtainable,  the  writer  rec- 
ommends that  the  maximum  observed  an- 
nual snowfall  in  inches  be  multiplied  by 
0.1  to  obtain  the  proper  snow  load  in 
pounds  per  square  foot  for  the  design  of 
the  bridges  that  are  not  to  be  regularly 
cleaned  of  snow.  For  bridges  regularly 
cleaned,  the  maximum  recorded  snowfall 
in  inches  for  a  single  storm  should  be  multiplied  by  0.9  to 
obtain  a  proper  figure  for  the  snow  load  in  pounds  per  square 
foot." 
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ILessoiras  of  (Gai.lves(toini''s  S<l02°inn 

The  Galveston  seawall  has  been  more  fortunate  than 
most  engineering  structures  in  the  degree  of  appreciation 
it  has  received.  In  the  popular  mind  it  has  shared  some- 
what the  fame  of  the'Hollaud  dikes,  for  like  those  sturdy 
earth  ridges  it  serves  to  protect  human  life  and  habita- 
tion against  not  only  a  battering  but  an  engulfing  sea. 
Merely  as  a  matter  of  pride  in  their  i)rofession  and  its 
works  engineers  should  be  glad  that  the  wall  withstood  its 
latest  test,  for  the  notoriety  of  its  failure  would  have  been 
as  wides])read  as  has  been  the  fame  of  its  success. 

Aside  from  this  just  pride,  though,  engineers  will  recog- 
nize that  the  seawall  at  Galveston  was  not  an  exceedingly 
complicated  piece  of  engineering  construction  and  that 
given  the  type  of  beach  and  foundation  available  anything 
more  than  superficial  damage  to  the  wall  was  hardly  to 
be  expected.  Apparently  the  only  improvement  that  could 
be  wished  is  an  increase  in  height  which  would  have  pre- 
vented the  overtopping  and  consequent  scour  of  the 
boulevard  and  beach  structures. 

The  wall  admirably  served  its  primary  purpose — to 
keep  the  Gulf  waves  from  battering  down  the  structures 
that  line  the  south  shore  of  Galveston  Island ;  but  its 
secondary  function — to  act  as  a  dam  to  keep  the  high 
v.-ater  out  of  the  streets — was  made  successful  only  by  the 
aid  of  the  less  spectacular  but  equally  efficient  grade  ele- 
vation, which  was  in  reality  the  most  important  work 
following  the  disaster  of  1900.  The  fact  that  most  of  the 
flood  damage  seems  to  have  been  on  the  north  side  of  the 
island  where  grades  are  still  nearly  as  low  as  they  were 
before  1900  points  the  way  to  future  work. 

Another  feature  of  the  latest  Galveston  disaster  deserves 
pointing  out.  By  far  the  greatest  damage  to  structures 
was  due  to  the  wind.  Against  wind  action  engineers  have 
only  the  most  elementary  of  defenses.  For  the  other 
destructive  elements,  fire  and  flood,  preventive  as  well  as 
protective  measures  can  be  taken,  and  these  preventive 
measures  are  the  most  important  part  of  the  defense. 
Xothing  has  as  yet  been  discovered  that  will  prevent  wind 
nor  divert  it  from  its  destined  path,  and  its  vagaries  of 
force  and  direction  are  all  too  little  understood.  In  struc- 
tures of  sufficient  importance  the  wind  danger  is  properly 
considered,  with  more  or  less  close  approximation  to  pres- 
sures as  they  actually  exist,  but  the  vast  majority  of  build- 
ings in  which  the  engineer  has  no  part  are  designed  with 
shameful  disregard  to  the  stresses  to  which  they  may  be 
subjected  in  times  of  storm.  It  is  only  the  rare  occur- 
rence of  such  winds  as  those  which  recently  swept  over 
Cincinnati  and  later  over  Galveston  that  saves  such 
Iniildings  from  widespread  destruction.  Incidentally  it 
may  be  remarked  that  the  failure  of  the  small  house  in 
wind  or  hurricane  is  practically  always  the  result  of 
insufficient  anchorage.  Almost  any  workmanlike  framing 
will  hold  a  house  together  if  only  it  can  be  kept  solid  on 
its  footings.  And  yet  how  many  dwellings  are  anchored 
firmlv  to  their  cellar  walls? 


Festlilleirace  asadl  Floodls 

The  notion  that  flood  is  followed  swiftly  by  pestilence 
still  persists  in  the  minds  of  newspaper  reporters  and 
hcadliners,  as  has  been  shown  since  the  recent  Erie  flood 
and  (ialvcston  storm.  The  notion  appears  to  be  founded 
more  upon  accumulation  of  dead  bodies  or  perhaps  a 
stoppage  of  sewers  than  upon  ])ossibly  contaminated  water 
and  food  supplies  and  the  crowding  together  of  homeless 
and  helpless  people. 

To  a  large  extent  danger  of  a  pestilence  is  popularly 
associated  with  a  stench  rising  from  decomjwsing  organic 
matter  rather  than  with  the  real  danger  of  infection  from 
the  germs  of  communicable  disease.  This  is  not  strange 
in  view  of  long-continued  persistence  in  the  popular  mind 
of  the  filth-thoory  of  communicable  disease. 

It  is  a  notable  fact  that  epidemics  of  virulent  communi- 
cable diseases,  the  real  meaning  of  pestilence,  did  not  fol- 
low the  Johnstown,  the  original  Galveston,  the  Austin 
(Penn.)  nor  the  Dayton  floods.  However  much  this  may 
have  been  the  result  of  putting  skilled  sanitarians  at  once 
in  control  of  the  flood-swept  districts,  it  is  none  the  less 
true  that  the  greatest  dangers  in  each  case  were  not  be- 
cause of  the  dead  but  because  of  the  living. 

This  is  the  difference  between  the  old  and  the  new 
health-protective  work :  The  first  was  directed  against 
inert  organic  matter,  which  at  worst  could  only  cause  a 
stench  if  left  in  place  and  not  allowed  to  infect  water 
and  food  used  by  human  beings;  the  second  goes  swiftly 
and  surely  to  the  control  of  each  infective  human  being, 
the  destruction  of  emanations  containing  disease  germs, 
and  the  protection  of  water  and  food  from  such  germs  as 
may  possibly  escape  the  utmost  vigilance. 

But  for  the  moral  effect  upon  the  uninformed  and  the 
more  or  less  indirect  benefits  arising  from  the  destruction 
of  relatively  small  amounts  of  infective  matter,  much  of 
the  strictly  cleansing  work  considered  so  essential  by  the 
half-informed  might  be  left  undone  after  floods  and 
other  catastrophes  causing  loss  of  life  with  little  increase 
in  the  number  of  cases  of  communicable  disease.  Xever- 
theless,  sanitary  authorities  and  the  public  alike  are  war- 
ranted in  insisting  upon  rigid  measures  of  cleanliness  at 
such  times,  provided  only  they  are  carried  out  with  a  true 
conception  of  their  health-protective  efficiency  and  do  not 
either  directly  or  indirectly  lessen  the  untiring  vigilance 
with  which  health  measures  that  count  most  should  be 
conducted. 

Sprinkling  vinegar  in  a  sick  room  was  once  considered 
a  safeguard  against  virulent  communicable  disease.  Scat- 
tering about  some  chemical  reagent  of  unknown  disin- 
fecting value  and  many  other  measures  practiced  or  advo- 
cated at  the  present  day  are  equally  futile  against  real 
dangers  of  pestilence.  These  must  be  combated  with  the 
weapons  of  modern  sanitary  science — the  nature  of  which 
has  not  yet  been  sufficiently  grassped  by  press  reporters 
and  headliners  to  fit  the  exigencies  of  news  reports  on 
great  floods. 
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The  value  of  the  bonus  system  of  paying  wages  to 
secure  rapid  progress  in  driving  tunnels  is  Tell  shown 
by  an  article  appearing  elsewhere  in  this  issue.  This  sys- 
tem was  tried  successfully  at  five  recently  built  tunnels. 
where  high-speed  records  were  attained;  and  as  it  was 
the  only  important  practice  that  was  common  to  all  these 
contracts,  the  records  made  can  be  attributed  logically  to 
the  bonus  system. 

Deciding  upon  a  reasonable  base  rate — that  is,  a  rate 
of  advance  above  which  a  bonus  is  to  be  paid — is  the 
first  essential  step  in  applying  this  system  to  a  job.  Past 
performances  and  the  Inw  of  continuity  are  the  only  ac- 
curate guides  in  arriving  at  a  decision.  A  base  rate  may. 
in  the  light  of  altered  conditions,  become  obviously  unfair, 
in  wliicii  case  it  should  be  changed.  The  bonus  paid 
sliould  not  be  excessive,  but  should  be  liberal  enough  to 
be  a  distinct  incentive.  A  fair  bonus  system  would  be 
one  which  doubles  wages  if  the  rate  of  progress  is  doubled. 

The  principal  saving  effected  through  the  bonus  system 
of  paying  wages  comes  through  shortening  the  time  of 
driving  a  long  tunnel  and  thus  reducing  the  interest 
charges  on  the  work.  The  sooner  it  becomes  operative, 
the  sooner  it  will  begin  to  earn  an  income.  There  is  also 
a  saving  to  the  contractor  in  reduction  of  charges  for 
interest  and  depreciation  on  his  plant  and  bond  and  in- 
surance payments ;  while  the  saving  in  labor  per  linear 
foot  of  tunnel  driven  is  also  considerable.  There  is  very 
little  difference  in  the  cost  of  supplies,  as  this  tends  to 
be  nearly  constant  per  linear  foot  of  tunnel. 

That  men  appreciate  the  opportunity  to  earn  extra 
money  is  shown  by  the  figures  for  the  record  month  on 
the  Mount  Royal  tunnel  work  at  Montreal.  The  mini- 
mum or  base  rate  was  14  ft.  per  day,  making  the  total 
advance  required  in  31  days  434  ft.  The  rate  of  bonus 
was  so  proportioned  that  the  men  in  the  hole  would  just 
about  double  their  wages  if  they  doubled  progress,  no 
one  outside  of  the  tunnel  participating  in  the  bonus. 
The  actual  progress  attained  was  810  ft.,  which  gave 
the  workmen  in  the  hole  an  85%  addition  to  their  usual 
pay.  The  actual  saving  was  only  about  13%  on  the 
tunnel  payroll,  but  was  a  saving  of  nearly  50%  on  the 
construction  overhead,  outside  payrolls,  interest,  etc. 
Practically  all  the  work  on  this  contract  was  on  a  bonus 
basis. 

An  actual  instance  of  the  effect  of  the  bonus  system  on 
the  industry  of  the  men  is  given  by  F.  P.  Brown,  Chief 
Engineer  of  the  Canadian  Northern-Montreal  Tunnel  & 
Terminal  Construction.  Seven  muckers  were  employed 
in  the  heading  under  normal  conditions,  three  in  advance 
throwing  the  muck  back  from  under  the  bar  and  the 
four  other  men  loading  onto  the  cars  direct.  Mr.  Brown 
says  that  normally  a  mucker  thinks  he  is  doing  a  good 
day's  work  when  he  shovels  7  cu.yd.  of  loose  muck  into 
a  car,  and  that  really  this  is  all  that  can  be  expected  of 
him.  During  the  record  month  at  the  Mount  Royal  tun- 
nel, however,  the  four  muckers  who  were  loading  onto 
the  cars  handled  up  to  15  cu.yd.  per  man  per  shift,  and 
averaged  over  12  cu.yd.  In  order  to  appreciate  that  this 
is  probably  a  mucking  record,  it  must  be  remembered  that 
nearly  two  hoiirs  were  lost  out  of  the  eight  in  blasting,  as 
two  shots  were  fired  regularly  every  shift.  On  this  work 
a  foreman  never  had  to  hire  or  discharge  men   during 


periods  of  rapid  progress.  If  a  man  failed  to  do  his  share 
of  the  work,  his  comrades  ran  him  out  of  the  tunnel  and 
brought  in  a  better  man  to  take  his  place. 

In  tunneling  under  the  bonus  system  it  is  important  to 
guard  against  a  tendency  toward  carelessness  on  the  part 
of  the  men  in  their  endeavor  to  make  high  .speeds.  Where 
timbering  is  necessary,  it  should  be  regularly  inspected. 

^. 

In  a  brief  article  on  long-time  rainfall  records  in  New 
York  State  written  some  time  ago,  but  published  in  this 
issue  of  Engineering  News,  the  author  calls  attention  to 
the  fact  that  we  are  "still  in  a  'trough'  of  a  cycle  of  rain- 
fall." The  experience  of  the  past  six  weeks  and  particu- 
larly of  the  past  ten  days  might  lead  to  the  belief  that, 
in  the  Eastern  half  of  the  country  at  least,  this  "trough" 
has  become  a  hump.  Of  course  students  of  meteorology 
know  that  abnormal  weather  conditions  loom  much  larger 
at  the  time  of  their  occurrence  than  they  do  in  the  records, 
but  nevertheless  the  wide  distribution,  long  continuance 
and  occasional  severity  of  the  July  and  August  rains  of 
1915  make  them  out  of  the  ordinary. 

Fortunately  so  far  there  have  not  been  the  coincidences 
of  distribution  and  severity  which  bring  about  overtopped 
levees  and  terrible  floods,  but  there  have  been  any  num- 
ber of  local  "cloudbursts"  and  consequent  floods  varying 
in  magnitude  from  the  water-soaked  cornfield  to  the 
flooded  streets  of  Erie.  Taken  altogether  the  money  and 
life  loss  has  been  as  great  as  in  one  widespread  flood. 

From  the  data  now  available  it  woidd  appear  that  one 
rainfall  record  has  been  broken — that  is  for  amount  of 
fall  in  24  hr.  At  St.  Petersburg,  Fla.,  as  noted  in  the 
news  pages,  a  24-hr.  precipitation  of  15.45  in.  was  re- 
corded on  Aug.  1-2.  In  Jewell,  Md.,  on  July  26,  1897, 
14.75  in.  of  rain  fell,  and  Galveston,  Tex.,  has  records  of 
12.16  in.  in  12  hr.  and  14  in.  in  24  hr.  on  Oct.  22,  1913, 
and  July  13,  1900,  respectively.  These  seem  to  be  the 
nearest  approach  in  the  United  States  to  the  recent  Flor- 
ida downpour,  although  the  tropics  could  probably  pro- 
duce greater  concentrated  rains  if  the  records  were  avail- 
al)le.  However,  anyone  who  has  seen  an  inch-an-hour  rain 
can  appreciate  what  a  terrific  display  of  the  elements 
there  is  when  a  dozen  inches  are  concentrated  in  as  many 
hours,  as  was  evidently  the  case  at  St.  Petersburg.  That 
city  was  extremely  fortunate  in  not  being  located  at  the 
liottom  of  surrounding  hills  or  else  its  destruction  would 
have    l)een    certain. 

^!^"Iheim  Mosidlg  Asp® 
1F(D5?  JRepsiaiP 

A  spirited  correspondence  has  been  going  on  in  one 
of  the  New  York  morning  papers  over  the  difficulty  motor 
tourists  are  having  in  finding  their  way  through  side 
roads,  where  a  portion  of  the  Albany  Post  Road  has  been 
closed  for  reconstruction.  This  happens  to  be  a  particu- 
larly popular  road,  and  the  objections  of  automobile  own- 
ers here  seem  to  be  well  founded,  as  they  probably  are  in 
many  similar  cases.  Every  one  who  has  toured  over  the 
roads  of  an  imfamiliar  country  knows  how  annoying  it  is 
to  be  detoured  from  a  good  pavement  to  the  ordinary  earth 
road.  Add  to  this  a  hilly  topography  with  crooked  roads 
and  the  aggravation  is  increased. 
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The  higlnviiy  (.'iigiiieor  should  iiovcr  lose  sight  ol'  Ihi, 
fact  that  he  is  a  public  oineer,  and  his  chief  aim  slioiihl 
bo  to  give  the  public  satisfaction  so  far  as  he  can  without 
interfering  with  the  conscientious  performance  of  his 
work  as  an  engineer.  Where  annoyance  to  the  traveler  is 
inevitable,  as  must  be  the  case  where  a  portion  of  a 
through  road  is  closed  to  traffic,  let  the  anno3'ance  be  as 
slight  as  possible.  Spend  a  few  extra  dollars  and  properly 
mark  the  detour  throughout  its  whole  length,  or  make  it 
part  of  the  contractor's  duty  to  do  so. 

It  might  perhaps  be  well  to  go  a  little  further  where  a 
detour  is  to  be  used  for  several  months,  and  spend  a  few 
hundred  dollars  in  making  the  worst  portions  of  it  a  little 
more  passable.  This  might  be  arranged  with  the  local 
road  officials,  so  that  the  improvements  in  the  side  roads 
could  be  made  of  permanent  value. 

The  voluntary  appraisal  of  a  munici]ial  water-works 
plant  for  the  sake  of  readjusting  rates  on  a  financially 
sound  basis  and  with  due  regard  to  justice  to  its  consum- 
ers is  sufficiently  unusual  to  justify  putting  on  record 
when  it  occurs.  The  water  rates  of  the  municipally  owned 
plant  of  Alliance,  Ohio,  we  are  informed,  were  arrived  at, 
as  has  so  generally  been  the  case  in  both  municipal  and 
private  plants,  on  a  hit-and-miss  basis.    The  result,  it  is 


stated,  is  that  the  rates  have  not  brought  in  sufficient 
revenue  to  i)ay  the  cost  of  operating  the  plant.  The  city 
officials  have  wisely  decided  to  conduct  a  reform.  In 
order  to  have  the  rates  so  adjusted  that  they  will  bring 
in  sufficient  revenue  to  pay  operating  expenses,  and  also 
make  a  proper  return  on  the  investment,  the  authorities 
have  engaged  Chester  &  Fleming,  consulting  engineers 
of  Pittsburgh,  Penn.,  to  appraise  the  works. 

im 

It  is  not  only  municipally  owned  works,  as  intimated  in 
the  immediately  preceding  paragraph,  that  conduct  some 
of  their  operations  on  a  hit-or-miss  plan  and  that  finally 
realize  this  fact  and  call  in  outside  engineers  to  put  them 
right.  The  firm  of  engineers  already  named  has  just  been 
engaged  to  operate  the  plant  of  the  Upper  Sandusky 
Water- Works  Co.,  of  Upper  Sandusky,  Ohio,  and  has  for 
some  time  past  been  operating  two  other  privately  owned 
water-works.  In  each  case  these  engineers  are  engaged  on 
a  yearly  basis  and  are  responsible  for  the  entire  manage- 
ment of  a  jtlant,  including  not  only  its  o]ieration,  but  also 
its  financial  aff'airs.  Of  course  this  is  by  no  means  the 
first  time  that  engineers  have  been  engaged  to  operate 
public  utilities,  but  the  practice  might  well  he  more  com- 
mon, especially  as  regards  water-works,  with  profit  to  en- 
gineers and  utilities  alike. 
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saiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiiininiiiiiiiiiiiiiitiiiuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

the  patentee-contractor  may  not  be  so  unfair  as  to  take 
advantage  of  a  competitor  in  this  way,  he  might  salve 
his  ethical  conscience  by  saying  to  himself:  "Now,  I've 
got  that  $3000  'edge'  on  the  other  fellows,  I'll  cut  $.500 
off  my  profit."  The  writer  is  not  a  pessimist  in  the  matter 
of  the  honesty  of  his  fellow-men,  but  gives  the  foregoing 
merely  as  an  example  of  what  might  happen.  He  will 
now  give  an  example  of  what  did  happen. 

A  year  or  so  ago  the  writer  submitted  a  bid  on  a  small 
arch  span  in  competition  with  the  representative  of  the 
owner  of  the  numerous  cost-saving  patents  on  this  type  of 
structure.  The  two  submitted  bids  were  $226.5  and  $2275, 
the  writer's  being  the  lower  by  $10.  Both  bids  were  re- 
jected, and  the  patentee-contractor,  as  he  will  be  called, 
was  awarded  the  job  the  same  day  at  a  private  letting  for 
$197.5,  a  reduction  of  $300  from  his  original  bid. 

The  writer's  bid  was  as  follows:  Cost,  $1698.75;  20% 
profit,  $339.75  ;  royalty,  $226.50  ;  total,  $2265. 

The  patentee-contractor's  bid,  figured  on  the  same  basis 
would  have  been:  Cost,  $1706.25;  20%  profit,  $341.25; 
royalty,  $227.50;  total,  $2275. 

The  limit  at  which  work  may  be  let  at  private  letting  is 
$2000.  The  bid  was  let  at  $1975.  The  queries  arise: 
Did  the  patentee-contractor,  whose  profit  and  royalty 
amounted  to  $568.75,  (  ?)  deduct  the  $300  from  his  profit, 
leaving  himself  but  $41.25,  or  did  he  eliminate  the  roy- 
alty entirely  and  deduct  $72.50  from  his  profit?  What 
would  have  happened  had  the  low  bidder  deducted  $300 
in  order  to  get  the  work?  The  answer  to  the  first  query 
is  that  it  makes  no  difference  which  he  did.  The  answer 
to  the  seiond  is  that  he  would  not  have  done  it.     In  this 


Sir — In  the  July  29,  1915,  issue  of  Engineering  News 
appears  a  letter  from  Daniel  B.  Luten  in  which  he  at- 
tempts to  justify  the  bidding  of  a  patentee  on  his  own 
patented  plans.  The  writer  takes  issue  with  some  of  ilr. 
Luten's  statements  in  the  matter. 

Mr.  Luten  assumes  that  if  "all  bidders  figure  the 
same  cost  and  profit,  then  the  patentee  would  file  the  same 
bid  as  the  others  if  he  included  the  specified  royalty  for 
himself."  This  is  jjerfectly  obvious.  However,  on  the 
qualification,  "if  he  included  the  specified  royalty  for  him- 
self" hinges  the  whole  argument.     Suppose  he  doesn't? 

A  hypothetical  case  will  be  given  and  then  followed 
by  an  actual  case.  Suppose  a  piece  of  work  is  to  be  done. 
Its  estimated  cost,  plus  profit  and  royalty,  is  $30,000.  The 
royalty  of  10.%  will  be  $3000.  The  cost  and  profit,  as 
as.sunied  by  Mr.  Luten,  is  the  same  in  the  ease  of  all  bid- 
ders. The  bid  will  be:  Cost,  $23,478.26;  15%  profit, 
$3521.74,  royalty,  $3000;  total,  $30,000.  The  patentee- 
contractor  will  receive  $3000  regardless  of  who  receives 
the  award.  But  supposing  the  patentee-contractor  is  hun- 
gry for  a  job,  and  the  work  presents  few  difficulties  so  that 
the  profit  is  fairly  assured.  Will  the  patentee-contractor 
let  the  other  fellow  have  the  work  and  take  his  $3000  roy- 
alty or  will  he  "knock  off"  $500  from  his  figured  royalty 
and  take  the  job  himself?  In  one  case  he  will  be  assured 
of  $3000,  in  the  other  case  he  has  a  good  chance  of  making 
$6021.75,  his  estimated  profit  and  .$2500  royalty.  Human 
nature  being  as  it  is,  and  contractors  being  the  gamblers 
they  are,  it  would  be  logical  to  assume  that  the  patentee- 
contractor  would  take  the  chance  at  the  $6021.75.    While 
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case  the  patentee-contractor  most  assuredly  had  an  advan- 
tage— and  used  it! 

The  writer  agrees  with  Mr.  Luten,  however,  that  such 
lettings  are  fair,  if  certain  qualifications  are  present. 
These  qualifications  are  that  all  parties  to  the  letting 
be  fair  and  honorable  and  that  the  patent  have  merit. 
-Mr.  Luten  mentions  the  attitude  of  engineers  and  contrac- 
tors toward  patented  plans  and  intimates  that  the  at- 
titude is  unfavorable.  He  fails  to  make  any  distinction 
between  the  relative  values  of  patents.  Toward  patents 
having  intrinsic  merit  and  value  engineers  and  others  are 
fair  and  have  no  disinclination  toward  ]iaying  royalties; 
indeed  are  very  anxious  to  do  so  if  they  are  enabled  to 
save  money  thereby.  Unfortunately  for  the  profession, 
however,  a  great  many  patents  are  issued  which  have  no 
value  whatever  from  an  engineering  standpoint. 

E.    C.    IlARDilAN. 

Colorado  Citv,  Colo.,  Aug.  H,  l'.)15. 


G5rsiiffiSfte= 


Sir — While  agreeing  with  what  you  say  about  the  gen- 
eral unwisdom  of  rashly  departing  from  well-established 
engineering  practice,  in  your  editorial  of  Aug.  5,  1915, 
on  "^lortar  Beds  for  Brick  and  Stone  Pavements,"  I  am 
of  the  opinion  that  this  is  one  of  the  cases  where  such  de- 
parture is  warranted. 

The  arguments  you  present  in  favor  of  sand-cushions 
are  old  and  standard,  but  are  open  to  challenge.  You  ad- 
mit that  the  sand  cushion  is  not  elastic,  but  claim  that 
it  has  some  "resiliency"  under  travel.  Now  resiliency 
and  elasticity  are  practically  synonomous  terms ;  but  it  is 
made  plain  that  by  resiliency  you  mean  that  kind  of  yield 
which,  in  sand,  is  better  expressed  by  mobility — that  is, 
shifting,  a  property  or  condition  that  engineers  agree 
is  deleterious  if  not  fatal  to  a  pavement. 

The  fact  doubtless  is  that  a  body  of  sand,  thoroughly 
compressed  in  a  confined  space,  is  absolutely  rigid  and 
can  have  only  such  elasticity  as  is  possessed  by  the  indi- 
vidual grains.  This  elasticity  probably  differs  little  from 
that  of  a  granite  block  itself  and  is  too  infinitesimal  to 
have  any  effect  on  travel  over  the  street.  The  sand  cushion 
under  a  properly  constructed  granite-block  pavement 
doubtless  becomes  in  time  as  rigid  as  the  concrete  founda- 
tion, otherwise  constant  yielding  must  in  time  either  cause 
the  sand  to  disappear  or  disturb  the  pavement. 

I  have  given  a  good  deal  of  attention  to  this  matter  and 
was  once,  many  years  ago,  so  rash  as  to  recommend  for  a 
highway  a  brick  pavement  with  the  brick  set  flatwise  on 
a  bed  of  soft,  rich  mortar,  the  joints  to  be  filled  with  the 
same  mortar  (and,  by  the  way,  was  promptly  "turned 
down"  by  both  the  local  engineer  and  the  brick  manufac- 
turers). Hence,  I  take  a  lively  interest  in  the  present  dis- 
cussion and  experiments,  which  I  believe  will  iu  time  lead 
to  the  abandonment  of  sand  cushions. 

We  now  build  our  pavements  with  a  concrete  foundation 
to  carry  the  loads  and  a  wearing  surface  to  resist  wear, 
interposing  between  the  two  a  bed  of  sand  possessing  no 
strength  for  either  function.  Why  not  rather  unite  foun- 
dation and  wearing  surface  in  a  way  to  utilize  their  com- 
bined strength  by  making  the  structure  monolithic  ?  The 
obvious  way  to  do  this  is  by  setting  the  brick  or  stone 
in  a  rich  mortar  bed  placed  on  the  green  concrete  foun- 


dation and  grouting  the  joints,  all  the  work  being  done  be- 
fore the  cement  in  any  part  begins  to  set. 

This  would  enable  us  materially  to  decrease  the  thick- 
ness of  both  the  foundation  and  the  wearing  surface.  The 
full  thic-kness  of  the  whole  pavement  would  be  utilized  to 
carry  loads.  Neither  granite  blocks  nor  bricks  require 
the  depth  now  common  in  practice  to  take  care  of  the  sur- 
face wear  upon  them. 

A  granite  block  or  a  brick  3  in.  in  depth  will  give  about 
as  much  service  as  one  7  in.  in  depth  if  it  can  be  securely 
and  rigidly  held  in  place  on  the  street ;  and  if  supported 
on  a  4-in.  concrete  foundation,  the  pavement  would  ha\e 
about  the  .same  load  capacity  as  one  built  with  a  6-in. 
concrete  foundation,  the  usual  sand  cushion,  and  6-in. 
granite  blocks — barring  the  possible  arch  action  of  the 
blocks. 

Such  a  construction  would  obviously  reduce  the  first 
cost,  and  there  is  no  reason  to  believe  it  would  increase 
the  cost  of  maintenance.  The  return  in  service  rendered 
per  dollar  invested  would  certainly  be  materially  in- 
creased. There  is  not,  so  far  as  I  am  aware,  any  reliable 
evidence  that  such  a  pavement  would  be  appreciably  less 
"resilient"  or  less  easy  upon  traffic  than  those  with  sand 
cushions. 

Years  ago,  the  brick  manufacturers  asserted  that  brick 
laid  on  their  sides  would  not  wear  well  because  of  the  di- 
rection of  the  "grain,"  due  to  the  method  of  manufactur- 
ing them.  It  is  not  clear  how  a  vitrified  brick  can  have 
much  grain,  but  in  any  event  it  is  now  claimed  that 
this  alleged  difficulty  has  been  overcome. 

S.    WlIIXERY. 

New  York  City,  Aug.  9,  1915. 

[The  questionable  "resiliency"  of  a  sand  cushion  could 
be  very  easily  demonstrated  or  not  by  breaking  cubes 
of  stone  under  impact,  one  test  to  be  with  the  cubes  rest- 
ing on  a  sand  bed  and  the  other  test  with  the  block  set 
in  mortar  or  concrete.  No  one  can  deny  that  however 
closely  coarse  sand  is  packed,  there  is  still  a  large  percent- 
age of  voids  in  the  material,  while  certainly  a  "rich  mor- 
tar" ought  not  to  have  many  voids.  A  material  with 
30  per  cent,  voids  has  probably  more  cushioning  effect 
than  a  rigid  solid. — Editor.] 


Louisville    Bascule    Brldgre — The    novel    lever    lift    bascule 

bridge  over  the  Louisville  &  Portland  Canal  at  Louisvile,  Ky.. 
described  in  "Engineeringr  News."  July  15,  1915,  p.  123,  was 
fabricated  by  the  Penn  Bridge  Co.,  of  Beaver  Falls,  Penn.  It 
was  erected  by  the  Middle  States  Construction  Co.,  of  Colum- 
bus,  Ohio. 

AVater-Works  Bill  Receiptini!^  and  Clipping:  Machine — J. 
Walter  Ackerman,  Chief  Engineer  and  Superintendent  of 
"Water-Works,  Auburn,  N.  Y.,  informs  "Engineering  News" 
that  he  at  one  time  used  a  machine  for  receipting  the  bill 
and  coupon  or  stub  of  a  postal-card  form  of  water-works  bill. 
This  machine  perforated  the  date  on  both  the  coupon  and 
the  stub  and  then  cut  the  two  apart.  Mr.  Ackerman  desires 
to  get  a  machine  which  will  do  this  and  which  in  addition  will 
deposit  the  coupon  in  a  receptacle  provided  for  the  purpose. 
His  original  machine  was  made  by  the  B.  F.  Cummings  Co. 
Mr.  Ackerman  has  recently  been  using  a  rubber  stamp  for 
dating  and  receipting  his  water-rate  bills.  He  finds  that 
sametimes  the  date  made  by  the  rubber  stamp  becomes 
obliterated.  He  adds,  as  of  possible  interest  to  readers  of 
"Engineering  News,"  that  "after  his  postal  card  form  of  water 
bill  has  been  receipted  and  the  coupon  clipped  oft,  a  stamp- 
affixing  machine  is  used  to  place  a  one-cent  postage  stamp 
over  the  original  stamp  on  the  card,  after  which  the  postal 
is  mailed  back  to  the  consumer  as  a  receipt." 
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>l'.V0P^76' — Tiro  shipping  pieiv  550  ft.  Ihikj. 
no  ft.  u-ide  witli  200-ft.  docks.  In  center  of 
FhUadelphia's  sliipping  district.  Concrete  sub- 
structures on  timlicr  jnh->'.  Strrl  nixl  conrrcto 
superstructure. 

The  city  of  rhiladolpliia  is  uow  completing  two  large 
shipping  piers  on  the  Delaware  Eiver  within  one  mile  of 
Market  St.,  the  center  of  the  city's  active  waterfront,  and 


are  known  as  the   Soiithwark  jiicrs,  and  are  designated 
as  Xos.  38  and  40  South  Wiiarves. 

The  city  is  about  to  embark  on  a  very  large  harbor  de- 
velopment, in  which  is  contemplated  the  construction  of  a 
series  of  twelve  or  more  large  piers  with  upt<)date  mechan- 
ical equipment  and  direct  railroad  connections.  These 
piers  will  range  in  size  from  31)0  ft.  in  width  to  1200  ft. 
in  length,  and  will  be  located  at  the  south  end  of  the 
city's  waterfront,  in  a  di.strict  not  now  adecpiately  devel- 
oijcd  on   account  of  adverse   railroad   connections.     The 


FIG.    1.    RECENT  VIEW  OF  HEADHOUSES   OF   SOUTHWARK  PIERS  FROM  MARGINAL  STREET 


within  easy  teaming  distance  of  the  principal  warehouse 
district.  These  piers  are  distinguished  by  their  excep- 
tional design  and  freight-handling  equipment.  On  ac- 
count of  the  old  district  in  which  they  are  located  they 


new  plan,  however,  contemplates  also  the  entire  revision 
of  the  railway  yard  and  tracks  at  the  south  end  of  the 
city,  so  that  ample  railway  facilities  will  be  afforded  to 
the  pier  district,  and,  in  addition,  a  better  development 


Hal-f    Plan     of    Upper    DecW 


D£l/iy/y^  FE     ff/  V£R 

.■PIERHEAD   LINE 


Typical     Cross- Section 


Side      Eleva+ion,      Pier     No.40 
(Soufh  Slcfe  Pier  No.36  befv/een  Berrfs  9  and  sg  same  as  Pier  No.40) 

FIG.   2.    GENERAL  DETAILS  OF  SOUTHWARK  PIERS  NOW  XEARING  COMPLETION  ON  DELAWARE  RIVER 
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of  till'  raihvay  terminals  will  be  had.  These  piers,  one  of 
which  has  just  been  started,  are  entirely  separate  from 
the  Soutlnvark  piers,  which  are  in  the  part  of  the  water- 
front already  nnder  development  and  which  are  intended 
not  only  for  permanent  future  use  but  to  provide  ample 
steamship  accommodations  until  the  new  pier  area  is 
completed. 

Piers  38  and  40  are  each  KO  ft.  wiile  by  .").jO  ft.  long. 
with  docks  200  ft.  in  width  llaukiiii;-  em-h  piur   (  Fig.  2) 


WheeJ  Gixfrd 


on  a  timber  platform  with  concrete  retaining  walls  on  the 
outside:  (3)  a  solid  earth-iill  pier  with  outside  retaining 
wall  and  the  interior  columns  carried  on  timber  piles; 
(4)  a  solid  earth  fill  of  the  same  type,  except  that  con- 
crete piles  were  substituted;  (5)  a  timber  and  concrete 
design  in  which  the  pedestals  for  the  pier  sheds  were  of 
concrete  and  all  the  rest  of  the  substructure  timber;  (6) 
8  type  similar  to  the  first  one  named,  except  that  in- 
stead of  a  concrete  cross-wall,  extending  clear  from  the 


/6C?' 


'•       .■■lOx/5Concre:^J5eams   \       ' 
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Type  A,  Concre+e  CroS|S  Wall 


I.     TWO   ALTERXATK    DKSIGXS   FOR    SOUTHWARK    TIERS 
Type  A  was   used   for  Pier   38  and   Type  B  for  Pier  40 


The  superstructures  of  the  two  pier.s  are  identical,  com- 
prising two-story  steel-and-eoncrete  sheds,  with  in.shore 
and  outshore  headhouses  for  office  purposes  and  a  line  of 
bulkhead  shed  30  ft.  wide  paralleling  the  marginal 
street  and  connecting  the  two  piers.  The  headhouses  are 
covered  with  concrete  of  pleasing  architectural  design. 
The  substritctures  to  the  new  piers  are  practically  iden- 
tical, differing  only  in  a  minor  particular.  In  1914  the 
Department  of  Docks,  Wharves  and  Ferries  made  a  num- 


fioor  of  the  pier  to  the  cappings  of  the  piles,  concrete 
pedestals  under  the  columns  rested  on  pile  cappings  and 
fl'ere  connected  by  reinforced-conerete  beams. 

After  going  over  the  submitted  bids  it  was  decided  to 
l>uild  Pier  38  after  the  first-named  type — that  is,  with 
concrete  cross-walls — and  Pier  40  after  the  last  named — 
that  is,  of  concrete  cross-beams.  A  section  through  these 
two  alternate  designs  is  shown  in  Fig.  3.  Fig.  4  shows  the 
details  of  the  design  of  the  substructure  of  Pier  40 — the 
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i-ia.    4.     liiiTAII-S    OF   SUBSTRUCTURE    oF   PIER    4  0 


ber  of  alternate  designs  for  the  substructure  of  the  then 
projjosed  Southwark  piers  and  called  for  bids  on  the  dif- 
ferent types.  These  designs  and  the  bids  were  described 
in  Eiicjineering  Xeirs  of  May  28,  1914,  p.  1212.  All 
the  substructures  had  timber  piles  for  footings,  the  varia- 
tion being  in  the  method  of  carrying  the  pier  above  the 
tops  of  the  timber  piles,  which  were  cut  off  at  mean  low 
water.  The  different  designs  comprised  (1)  a  concrete 
cross-wall   carrying  a   concrete  floor;    (2)    an   earth   fill 


one  with  concrete  cross-beams.  Except  for  the  detailed 
differences  shown  in  the  comparative  designs  in  Fig.  3, 
the  details  of  Pier  38  are  tlie  same  as  those  shown  for 
Pier  40. 

The  substructures  consist  of  groups  of  straight  and 
battered  timber  piles  carrying  longitudinal  and  transverse 
timbers  tying  the  pile  groups  together.  On  top  of  this  is 
poured  the  concrete  structure  with  a  reinforced-conerete 
slab  floor,  on  which  is  erected  the  steelwork  of  the  shed. 
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FIG.   3.     VIEWS   OV  SOUTHWARK   PIERS,   DELAWARE  RIVER,    PHILADELPHIA,   DURING    CONSTRUCTION 

-A — Timber  piles  and  connecting  beams  with  cross  platforms  on  which  cross  walls  were  laid.     5-B — Street  headhouse  steel 
under  erection.     5-C — Steelwork  erected;  concrete  covering  to  street  headhouse  being  placed 


424 


p]  N  G  I  N  E  E  R  I  N  G     NEW  S 


Vol.  74,  No.  9 


In  tlie  center  of  the  piers  are  two  depressed  railroad 
tracks,  which  are  couuected  witli  the  tracks  of  the  Phila- 
delphia Belt  Line  K.R.,  from  which  any  of  the  trunk  lines 
entering  the  city  can  be  reached. 

The  first  floor  of  the  shed  is  designed  for  loadings  of 
600  lb.  per  sq.ft.,  and  the  second  floor  for  a  loading  of 
400  lb.  per  sq.ft.  Special  attention  has  been  given  to 
loading  and  unloading  facilities,  and  the  inshore  end  of 
the  car  pit  has  been  enlarged  for  this  purpose.  This 
space,  together  with  that  along  the  bulkhead  shed,  will 
permit  from  40  to  50  teams  to  be  unloaded  simultaneously 
on  each  pier  on  the  platforms  at  the  level  of  the  dray  body 
without  interference  with  cargo-handling  operations  on 
the  pier  decks.  The  main  deck  is  raised  about  3  ft.  above 
the  street  level,  in  order  to  bring  it  to  the  level  of  the 
floors  of  the  cars  and  the  central  depressed  pit.  and  is 
approached  by  short  ramps  inside  the  pier  entrances  lead- 
ing from  the  marginal  street. 

The  mechanical  cargo-handling  equipment  of  the  piers 
will  include  electrically  operated  elevators  of  both  the 


platform  and  the  continuously  operating  cage  type,  cargo 
chutes  and  hatches  for  transferring  freight  between  the 
upper  and  lower  decks,  and  portable  electric  winches  with 
portable  controllers.  Fig.  5A  is  a  view  of  the  substructure 
timbering  in  Pier  38  before  the  placing  of  the  concrete. 
Fig.  .5B  shows  the  Pier  38  substructure  completed,  with 
the  inshore  headhouse  steelwork  under  way,  and  Fig.  5C 
shows  the  same  pier  with  the  falsework  for  the  inshore 
headhouse  concrete  in  place.  This  was  rather  peculiar, 
in  that  the  entire  falsework  was  placed  for  the  two  stories 
at  one  time,  the  concrete  protection  not  being  carried  up 
by  stories,  as  is  generally  the  case  in  reinforced-concrete 
buildings.  The  view  in  Fig.  1  shows  the  present  condition 
of  the  improvements  as  seen  from  the  marginal  street. 
Pier  40  is  in  the  foreground. 

The  new  Southwark  piers  are  being  built  by  the  city 
of  Philadelphia  under  the  direction  of  the  Department  of 
Wharves,  Docks  and  Ferries,  of  which  John  Meigs  is 
director.  The  contract  for  the  entire  work  is  held  by  the 
Snare  &  Triest  Co.,  of  New  York  City. 
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SYXOPi^IS — Gulf  hurricane  sweeps  over  Gulf  of 
Mexico,  causing  damage  all  along  shore,  mainly 
at  Galveston.  Protective  measures  there  prove  suc- 
cessfxd.  Although  temporarily  undermined  at  ttvo 
points,  the  gaps  beneath  the  seawall  were  filled  in 
by  the  receding  tide  and  the  ivall  left  intact.  Back- 
fill and  pavements  damaged  by  water  that  rushed 
through  the  gap  and  overtopped  the  wall.  The 
8200  ft.  of  earth  approach  to  causeway  demolished, 
hut  the  2500  ft.  of  reinforced-concrete  arches  and 
the  100-ft.  rolling-lift  steel  bridge  practically  un- 
damaged. 

The  rity  of  Galveston,  Tex.,  was  subjected  on  Aug.  1(5 
and  IT  to  one  of  the  most  violent  wind  and  rain  storms  in 
the  history  of  that  hurricane-swept  city.  Thanks  to  the 
precautions  in  the  way  of  seawall  and  grade  elevation 
taken  subsequent  to  the  disastrous  storm  of  1900,  the  loss 
of  life  and  damage  to  praperty  was  comparatively  small  in 
the  city  although  the  loss  of  life  along  the  Gulf  shore  will 
probably  total  250. 

The  storm  broke  over  the  city  at  5  o'clock  Monday 
afternoon,  Aug.  16.  The  wind,  it  was  estimated,  had  at- 
tained a  velocity  of  about  60  mi.  per  hr.  This  was  the 
wind  from  the  north,  and  it  continued  to  blow  the  water 
in  from  the  bay,  flooding  the  streets  and  cellars.  By  9 
o'clock  the  water  was  from  4  to  6  ft.  deep  in  Market  St. 

The  wind,  still  blowing  from  the  north,  continued  to  in- 
crease in  velocity  until  about  2  a.m.,  Aug.  17.  At  that 
hour,  it  is  estimated,  it  had  reached  a  velocity  of  90  mi. 
per  hr.  Meanwhile  it  had  veered  from  the  north  around 
to  the  east  and  then  came  directly  out  of  the  south.  This 
south  wind,  sending  in  the  waves  from  the  gulf  to  break 
against  the  seawall,  damaged  the  southern  part  of  the  city 
and  the  boulevard. 

The  center  of  the  storm  passed  west  of  Houston,  Tex.,' 
at  4:  35  a.m.,  Tuesday,  when  the  barometer  read  28.21  in., 


inemeyer.    United    States 


which  probably  is  the  lowest  on  record  in  the  United 
States.  The  wind  was  violent,  in  pounding  gusts,  and  was 
accompanied  with  driving  rain  on  Monday  and  Tuesday. 
The  maximum  velocity  recorded  at  Houston  was  80  mi. 
per  hr.  but  was  probably  higher  at  times  as  the  anemome- 
ter failed  to  record  for  an  hour  and  a  half  when  the  wind 
was  most  violent.  The  rainfall  at  Houston  totaled  6.50 
in.  for  the  storm  and  9.09  in.  for  the  entire  period  of 
rainfall.  The  storm  jjassed  northwest,  being  central 
near  Bryan,  Tex.,  at  9  a.m.,  Wednesday,  and  curved  north- 
east, giving  torrential  rains  in  eastern  Texas  and  Missouri, 
where  flood  trouble  also  was  experienced  later  in  the 
week.  The  storm  reached  New  York  State  on  Sun- 
day, Aug.  22,  causing  small  floods  and  resulting  in  minor 
damage  there. 

For  two  or  three  days  Galveston,  where  the  greatest 
damage  was  done,  was  cut  off  from  communication.  Engi- 
neering Ncivs  immediately  wired  instructions  to  a  repre- 
sentative to  try  to  reach  Galveston.  This  correspondent 
did  reach  there  in  time  to  prepare  the  article  which  follows 
this  general  description  of  the  storm  itself. 

The  damage  was  not  confined  to  Galveston,  but  was  dis- 
tributed well  along  the  Gulf  coast.  On  account,  however, 
of  the  liistory  of  Galveston  and  its  island,  and  the  efforts 
made  to  protect  it  against  such  storms,  the  conditions  there 
are  of  most  interest  to  engineers. 

History  of  Storms 

The  city  of  Galveston  is  located  on  the  eastern  end 
of  Galveston  Island.  The  original  elevation  of  the  ground 
was  in  many  places  but  little  above  ordinary  high  tide 
of  the  Gulf,  and  at  extraordinarily  high  tides  the  water 
came  into  the  streets  in  many  places.  This  condition 
was  helped  somewhat  by  filling  up  in  low  places. 

About  1875  a  general  system  of  levels  was  taken  through 
the  city,  and  grades  to  the  streets  were  established.  The 
elevation  of  the  natural  surface  of  the  ground  in  the 
streets  was  nowhere  greater  than  8.9  ft.,  and  the  average 
elevation  from  6th  to  39th  St.  is  about  5.8  ft.  The  average 
elevation  of  the  ground  west  of  39th  St.  is  much  less. 
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The  higher  parts  of  the  eitj'  are  generally  above  over- 
flows (hiriug  storms,  and  it  is  only  during  phenomenal 
jitornis  that  the  city  is  completely  or  to  a  great  extent  sub- 
merged. The  district,  however,  is  subject  to  these  phe- 
nomenal storms.  Within  the  memory  of  those  living  they 
have  occurred  in  1834,  1837,  1847,  185-1,  18(57,  1875,  18(i(i, 
I'JOO,  and   1S)0U=;  that  is.  at  intervals  of  never  less  tl\an 


MAP  OP  GALVESTON,   TEX.,    SHOWING   SE.'^WALL 


Main  seawall  shown  by  black  lir 
coast.  Dotted  line  at  west  end  of  cil 
by  tlie  Federal  Government. 

three  years  and  never  more  than  13  years.  In  early  storms 
the  actual  height  of  the  water  is  of  course  not  known,  l)ut 
in  the  devastating  storm  of  1900,  which  caused  the  prac- 
tical destruction  of  the  city  and  the  deaths  of  about  5000 
people,  the  water  reached  a  height  far  exceeding  any  pre- 
vious record.  At  that  time,  at  8th  St.  and  Ave.  B  the  ele- 
vation of  the  water  was  15.7  ft.,  and  at  the  Southern  Pa- 
cific wharf  near  the  Galveston  end  of  the  causeway  (see 
map),  the  lowest  water  on  the  island,  the  gage  read  about 
10  ft.  above  mean  Gulf  level.  At  that  time  the  wmd 
reached  a  velocity  of  at  least  100  mi.  per  hr.,  and  the  dam- 
age was  due  equally  to  the  wind  and  the  force  of  the  water, 
which  drove  into  the  city  in  huge  waves. 

Protective  Measures 

Following  the  1900  storm  the  abandonment  of  the  city 
site  was  at  first  considered,  but  inasmuch  as  the  Govern- 
ment had  settled  upon  Galveston  as  the  one  harbor  in  the 
Gulf  west  of  New  Orleans  which  warranted  improvements 
(on  account  of  the  possible  great  working  depth  there), 
it  was  decided  to  rebuild  and  to  protect  the  island  against 
similar  storms.  This  protection,  which  was  later  under- 
taken, was  designed  by  Alfred  Noble,  H.  C.  Eipley,  and 
Gen.  Henry  M.  Robert.  It  consisted  in  its  final  form  of 
a  seawall  around  the  south  end  of  the  city  from  the  jetty 
extending  out  into  Galveston  Bay  at  the  north,  to  the 
beginning  of  the  Government  reservation  at  39th  St.  on 
the  Gulf  shore.  This  wall  was  3I3  mi.  long  and  was  after- 
ward continued  about  lyo  mi.  by  the  Federal  Government 
along  its  reservation  at  Fort  Crockett. 

A  general  section  through  the  wall  is  shown  in  Fig.  3. 
It  consists,  as  will  be  noted  there,  of  a  gravity  section 
concrete  wall,  reinforced  by  a  single  line  of  rods  near  the 


( urved  face,  resting  on  piles  and  protected  in  front  hy 
riprap  and  a  line  of  sheetpiiing.  This  wall  was  original- 
ly intended  to  be  protected  at  its  rear  by  an  earth  fill  of  a 
width  of  100  ft.;  that  is,  for  the  width  of  the  Boulevard 
which  paralleled  it.  A  later  project,  however,  involved 
the  filling  behind  the  wall  for  such  a  distance  as  would 
laise  the  grade  from  10  to  16  ft.  over  the  entire  island. 
Only  a  part  of  this  project  was  completed,  but  this  part 
was  sufficient  to  elevate  the  south  half  of  the  island  on 
a  slope  which  increased  from  the  previous  elevation  at  the 
Galveston  Bay  side  up  to  the  top  of  the  gravity  wall.  The 
filling  amounted  to  about  12,000,000  cu.yd.  and  cost  ap- 
proximately $2,000,000.  It  was  made  by  hydraulic  dredges 
pumping  from  a  canal  dug  along  the  inside  of  the  city 
limits  of  Galveston.    It  was  finished  about  1906. 

Galveston  Causeway 

The  other  important  engineering  structure  in  Galveston 
is  the  famous  Galveston  Causeway.  This  carries  railways 
and  a  roadway  across  the  two  miles  of  Galveston  Bay  from 
the  island  to  the  mainland.  It  was  started  in  April,  1909, 
and  opened  in  May,  1912.  The  causeway  consists  of  3696 
ft.  of  earth  fill  approach  on  the  mainland,  2455  ft.  of  re- 
inforced-concrete  viaduct  made  up  of  twenty-eight  70-ft. 
arches,  and  4523  ft.  of  earth  fill  on  the  Galveston  side. 
The  center  of  the  viaduct  contains  a  100-ft.  Scherzer  roll- 
ing lift  bridge.  The  concrete  viaduct  is  66  ft.  wide  and 
the  causeway  approaches  are  119  ft.  wide,  carrying  two 
railroad  tracks,  two  elevated  railroad  tracks  and  a  40-ft. 
roadway.  The  structure  was  designed  by  the  Concrete 
Steel  Engineering  Co.,  of  New  York  City,  and  built  by 
the  A.  il.  Blodgett  Construction  Co.  The  concrete-arcli 
section  was  of  the  regular  reinforced-concrete  arch  design, 
with  the  piers  founded  on  timber  piles.  The  approaches 
were  sand-and-gravel  fills  and  for  most  of  the  length  had 
the  slopes  protected  by  concrete  slabs,  resting  on  concrete 
sheetpiiing. 

As  noted  in  Mr.  Babbitt's  article,  which  follows,  the 
main  damage  in  Galveston  consisted  of  the  destruction  of 
buildings  by  wind  and,  along  the  seawall,  by  the  force  of 
the  overtopping  waves,  and  the  washing  out  of  the  cause- 
vray  approaches.    The  total  number  of  killed  has  not  yet 
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=The   1909  flood,   while  second  in   intensity  to  those   of  1900 
ind  1915,  caused  very  little  damage. 
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FIG.   2.      SECTION  THROUGH   G.\LVESTON   SEAWALL 

been  ascertained,  but  it  promises  to  be  very  small.  Prac- 
tically the  only  injuries  or  deaths  were  in  the  frame  build- 
ings which  were  blown  down.  The  water  of  the  Gulf  in 
backing  up  flooded  the  northern  part  of  the  city  where 
filling  had  not  been  made,  but  this  flood  had  not  the  force 
of  the  1900  wave,  and  was  not  particularly  destructive. 
The  main  carrying  the  city  water-supply  across  the  cause- 
way was  wrecked  with  that  structure  and  was  not  replaced 
until  Aug.  24,  when  an  8-in.  temporary  main  was  laid. 
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FIG.S.    3    To  e.      VIBWa   IN  GALVESTON   AFTER   THE  WINDSTORM  OP  AUG.  16 

Fig.  3 — 23d  and  Market  St..  on  north  side  of  island,  showing  flood  backed  in  from  Galveston  Bay.  Fig.  4 — Houses  torn  from 
foundation  at  33d  St.  and  Boulevard  on  the  seawall.  Fig.  5 — House  at  14th  St.  and  seawall.  Debris  in  right  foreground  from 
paved  boulevard  paralleling  seawall.  Fig.  6 — Looking  along  seawall  at  23d  St.  Buildings  in  background  blown  down  by 
wind.     Note  stone  monuments  against  curb  near  house  torn  up   from  top  of  seawall  by  force  of  waves 
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Sesi'wsilll  Siirad!  Causeway 

]>v    I!.    1'.   liAiiiiirr* 

/>//  ir ire  from  Houston.  Tc.r.,  iifli'r  ^/n'cial  iiircslif/aliun 
ill  Calrrslini 

(ialvoston"s  seawall  is  iutart  hul  its  causeway  (o  the 
maiiilaiid  is  destroyed,  except  Tor  the  reiiirorced-coucrete 
arched  jiortion  and  the  rollinif-lirt  steel  bridfje. 

The  West  India  hurricane  which  swooped  down  upon 
the  Gulf  Coast  on  Aui;-.  Ui  was  the  third  greatest  storm 
in  its  history.  The  wind  came  from  the  northeast  IVn-  'AO 
hours  with  hut  little  abatement.  Had  it  not  been  for 
the  seawall  there  would  now  be  only  a  heap  of  ruins  to 
mark  the  site  of  this  areat  Te.\as  seaport. 

This  niagnilicent  wall,  extending  for  approximately 
three  miles  along  the  (Julf  front  of  the  city,  was  impreg- 
nable to  the  fury  of  the  waves  which  beat  against  it  but 
were  baffled  at  every  point.  In  spite  of  this  tremendous 
assault  the  seawall  stands  today  as  perfect  a  strueture  as 
the  day  it  was  conijileted.  Not  a  crack  or  defect  resulted 
from  the  furious  attack  of  the  forces  of  nature. 

Seawall  Tempouaiuly  Undku.mixed 

At  two  places  only  did  the  waters  of  the  Gulf  pierce 
beneath  the  wall — temporarily  and  without  injury  to  the 
wall  itself.  One  of  these  was  near  Fort  Crockett,  at  the 
southern  end  of  the  wall ;  the  other,  at  the  northern  end, 
between  Broadway  and  '21st  St.  At  each  of  these  points 
the  Gulf  waters  undermined  the  structure,  hollowing  out 
the  sand  until  the  piles  upon  which  the  wall  rested  were 
exposed  to  view.  But  with  the  return  of  the  tide  these 
gaps  were  refilled  with  sand  and  not  a  fault  developed 
in  the  wall.  Although  the  seawall  was  not  damaged, 
s-onie  injury  was  caused  by  the  material  which  was  swept 
through  the  two  temporary  gaps  beneath  the  wall. 

Effect  of  Water  Overtopping  Seawall 

Further  injury  was  wrought  to  the  backfill  and  pave- 
ments behind  the  seawall  by  the  tremendous  masses  of 
water  that  w-ere  projected  over  the  seawall  to  a  distance 
of  200  ft.  or  more.  Where  this  occurred  pavements  were 
undermined  and  the  backfill  was  washed  out,  forming  a 
wide  stretch  of  beach  behind  the  wall. 

It  .should  be  exjjlaiued,  in  passing,  that  upon  the  com- 
pletion of  the  seawall  the  United  States  Government  back- 
filled that  portion  of  the  structure  for  the  building  of 
which  it  was  responsible.  Unfortunately,  as  recent  events 
have  proved,  the  Galveston  authorities  failed  to  contiime 
the  backfill  as  far  cityward  as  was  needed,  so  that  when 
the  waters  of  the  Gulf  were  driven  before  the  hurricane 
of  Aug.  16  they  overleaped  the  wall,  tore  up  the  backfill, 
and  worked  havoc  with  the  streets  and  boulevards  in  the 
vicinity. 

Where  there  was  sufiicient  backfill  to  prevent  the  over- 
falling  water  from  getting  under  it,  as  at  25th  St.,  damage 
to  the  pavement  was  ]irevented  and  the  boulevard  is  in 
surprisingly  good  condition. 

The  damage  to  backfill  and  pavement  caused  by  the 
water  which  passed  through  one  of  the  gaps  beneath  the 
wall  was  studied  by  the  writer  at  23rd  St.  Here  the  back- 
fill was  washed  out  and  silt  swept  in   by  the  inrushing 


•Civil   Ensrineer,   Dallas,  Tex. 


water,  thus  forming  a  beach  several  hundred  feet  wade. 
So  far  as  could  be  discovei'ed  by  an  examination  the 
seawall  here,  on  i)oth  the  Gulf  and  the  island  side,  is  in  as 
perfect  condition  today  as  when  comjileted.  At  19th  St. 
tlie  seawall  was  also  found  intact,  but  the  overfall  of  the 
water  undermined  the  pavement  an<l  cau.sed  it  to  settle. 

Co.Ml'LETK   THE    SeaWAI,L    ANJ)    IvAISE   THE    CiTY 

(Jne  great  lesson  was  demonstrated  to  the  (Jalvestcni 
peo])le,  and  that  is  the  necessity  of  completing  the  seawall 
about  the  entire  city  front,  then  raising  the  level  of  the  city 
above  the  level  of  the  top  of  the  seawall.  Had  Galveston 
been  above  the  level  of  the  pre.sent  seawall  during  the  hur- 
ricane of  Aug.  1(),  the  water  damage  to  the  city  w^ould 
have  been  very  slight,  for  the  overfall  w-ould  then  have 
drained  back  into  the  bay  on  the  one  hand  and  into  the 
thilf  on  the  other,  and  the  water  damage  caused  in  the 
central  portion  of  the  city  would  have  been  com])aratively 
slight.  The  water  damage  to  the  business  district  of  the 
city  was  surprisingly  small  considering  tlie  violence  and 
duration  of  the  storm. 

In  1900  the  waves  from  the  Gulf  .swept  the  city,  which 
then  had  no  seawall  to  protect  it.  This  cau-sed  the  tremen- 
dous loss  of  life  and  property  which  occurred  at  that  time. 
During  the  recent  storm  the  water  that  rose  in  the  city 
from  the  bay  was  caused  by  the  pressure  of  the  waters  from 
the  Gulf.  There  was  no  wave  motion  in  the  streets  of  the 
city  in  l!)lo,  as  was  the  case  in  1900. 

It  is  probable  that  the  seawall  will  be  extended,  entirely 
encircling  the  city,  and  the  city  raised  above  the  level  of 
the  top  of  the  wall. 

Earth-Fill  Causeway  Destroyed 

Although  the  seawall,  or  outer  line  of  defense,  saved 
the  city  from  destruction  and  proved  its  own  integrity,  the 
city's  only  line  of  communication  with  the  mainland  was 
not  only  broken  but  in  larger  part  destroyed.  The  only 
portion  remaining  intact  is  the  2450  ft.  of  28  reinforced- 
concrete  arches,  ?0-ft.  span,  and  the  rolling-lift  steel  bridge 
of  100-ft.  span  in  the  center  of  the  arches.  This  part  of 
the  causeway  was  practically  undamaged. 

Had  the  entire  causeway  been  of  reinforced  concrete 
Galveston  would  not  have  been  cut  off  from  the  mainland 
and  her  water  and  food  supply  would  not  have  been  re- 
duced to  the  low  point  that  was  brought  about  by  the 
demolition  of  the  two  end  sections. 

From  this  permanent  structure  a  "protected  roadway" 
extended  eastward  approximately  37  ft.  to  the  mainland 
and  westw-ard  for  about  4500  ft.  to  Galveston  Island. 
Both  these  sections  were  demolished. 

These  protected  roadways  consisted  of  sand-and-gravel 
fills  119  ft.  wide  on  top,  wnth  their  side  slopes  protected 
by  6-in.  concrete  slabs.  The  toes  of  this  slope  paving 
rested,  on  each  side,  upon  tongue-and-grooved  reinforced- 
concrete  piling.  After  the  piles  were  driven  the  grooves 
were  poured  full  of  concrete,  thus  forming  a  solid  wall. 
The  concrete  sheetpiling  was  then  capped. 

So  far  as  could  be  discovered,  the  lines  of  concrete 
piling  were  intact  at  every  point,  but  the  .sand-and-gravel 
fill  was  scooped  out  by  the  action  of  the  water,  letting  down 
the  concrete  slabs. 

As  has  been  said,  the  reinforced-concrete  arch  .section 
of  the  causeway  is  practically  uninjured.  Not  a  break 
was  found  in  piers  or  in  arches. 
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The  view  on  tliis  page  shows  a  recent  stage  in  the  con- 
struction of  the  -16th  St.  piers  on  the  North  Eiver,  New 
York  City.  The  inside  of  the  huge  coffer-dam  is  shown 
with  the  drilling  and  blasting  going  on  in  the  rock  bottom 
of  the  river.  This  coffer-dam,  as  described  in  Engineer- 
ing News  of  July  23,  191-t,  p.  212,  consists  of  a  series  of 
connected  cylinders  made  up  of  interlocking  steel  sheet- 
piles,  the  cylinders  Ijeing  filled  with  earth  so  as  to  form 


The  liiver  des  Peres,  which  runs  through  the  western 
part  of  the  city  of  St.  Louis,  however,  caused  considerable 
damage.  This  river,  which  has  a  drainage  area  of  about 
110  sq.mi.,  practically  a  quarter  of  which  is  in  St.  Louis 
itself,  broke  all  records  for  high  water,  overtopping  nearly 
all  of  its  crossing  bridges  except  the  high  concrete  arch 
at  Clayton  Eoad.  All  street-ear  traffic  and  trains  to  the 
west  were  suspended,  and  the  driveway  on  Clayton  Eoad 
was  for  over  12  hr.  the  only  communication  line  across 
the    stream.      In    the    West    End    residence    district   of 


IX.SIDE   OF   THE    60-FT.    COPFER-D.VM    HOLDING   THE   NORTH   RIVER    AT    46TH    .ST.,    NEW   YORK    CITY 


a  solid  wall.    In  addition  the  inside  and  the  outside  of  this 
wall  are  heavily  backed  with  riprap,  as  shown  in  the  view. 
The  dam  is  now  holding  back  about  60  ft.  of  water, 
with  comparatively  little  leakage. 

FIl@@dl  ^t  Sfto  ILomas 

The  damage  done  by  the  recent  storm  in  and  around 
the  Gulf  was  largely  localized  and  resulted  almost  en- 
tirely from  the  wind.  In  Missouri,  however,  the  concen- 
trated rain  of  Aug.  19-20  caused  considerable  damage  in 
and  around  St.  Louis.  The  record  for  the  24  hr.  between 
7  p.m.,  Aug.  19,  and  7  p.m.,  Aug.  20,  shows  a  maximum 
in  St.  Louis  of  9.3.5  in.  with  a  wind  velocity  of  48  mi. 
per  hr.  This  is  a  rainfall  nearly  double  any  previous 
24  hr.  record  in  St.  Louis.  The  fall  was  fairly  steady  and 
the  intensity  was  not  exceptional.  Consequently,  little 
more  sewer  trouble  was  reported  than  from  the  heavy 
short  rains  during  the  summer. 


St.  Louis  the  river  flooded  from  half  a  mile  to  a  mile 
wide,  tore  up  some  wood-block  pavements  and  washed  out 
several  of  the  small  street  bridges.  Although  plans  for 
controlling  the  stream  had  been  prepared,  no  money  had 
ever  been  appropriated  for  the  work.  It  is  thought  that 
now  the  stream  control  will  be  undertaken  at  a  cost  of 
about  .$5,000,000. 

Later  in  the  week,  the  JMeramec  Ei\er,  which  empties 
into  the  Mississippi  just  south  of  St.  Louis,  was  in  flood 
liecause  of  the  same  rainstorm.  This  river  rose  many  feet 
and  spread  over  a  considerable  area  of  the  lowland,  caus- 
ing some  damage  to  sunmier  residences  on  its  banks. 
a" 

IDm^y®  U^'nwhi^m  of  Over  B5  Efflio 

A  precipitation  of  15.45  in.  for  the  24  hr.  ending  5  p.m., 
Aug.  2,  was  recorded  in  St.  Petersburg,  Fla.,  on  the  rain- 
gage  maintained  by  the  Evening  Independent  for  the  use 
of  the  United  States  Weather  Bureau.     The  first  phase 
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of  tlic  storm  lasted  only  a  fow  minutes.  The  lieavy  jire- 
cipitation  commeiuod  at  iS  j).m.,  Aug.  1,  and  ended  about 
1  a.m.  the  following  day.  From  that  tim  ■  to  1:30  p.m. 
there  were  only  intermittent  light  showers.  L.  W.  Brown, 
\rho  furnishes  us  with  this  information,  states  that  it  is 
safe  to  say  that  not  much  more  than  Y^  in.  of  rain  fell 
outside  the  12-hr.  period  from  8  p.m.  to  8  a.m.  There  was 
practically  no  wind  accompanying  the  rain.  Periodic 
readings  were  not  taken. 

The  greatest  damage  in  the  city  was  done  to  brick  pav- 
ing, especially  where  the  i)aving  ended  along  the  water- 
front ;  here  it  was  undermined  to  a  considerable  extent. 
Similar  damage  was  done  to  the  brick  paving  of  a  boule- 
vard surrounding  Mirror  Lake — a  10-acre  body  of  water 
located  in  the  north-central  part  of  the  town.  There  was 
a  rise  in  the  lake  during  the  night  of  about  7  ft.    Drain 


.\l)out  300  acres  of  land  has  been  purchased,  most  of 
which  is  low-lying  and  will  require  considerable  drainage, 
but  little  e.xcavation.  A  topographic  survey  of  the  plot 
has  been  made  by  Stonestreet  &  Ford,  414  Louisville 
Trust  Building,  Louisville,  engineers  for  the  speedway 
company.  The  cost  of  all  improvements  is  e.stimated  at 
between  $250,0()0  and  .$300,000.  It  is  intended  to  have 
the  track  com])lcted  by  the  spring  of  1916. 

:*! 

The  accompanying  view  shows  a  stage  in  the  process 
of  floating  out  the  old  drawbridge  of  the  Third  Ave.  and 
Second  Ave.  Elevated  K.R.  bridge  across  the  llarlem  Hiver 
in  New  York  City  and  floating  in  the  new  double-deck 
drawbridge  which  will  carry  four  tracks  for  the  revised 


REPLACING    HARLEM    RIVER    ELEVATED    RAILWAY    SWINGBRIDGE 
Looking  north,  Sunday,  Aug.  22,  1915.    Old  bridge  at  right,  single-decli    double-track    rim-bearing    bridge    built    1878. 
bridge  at  left,  a  double-deck  four-track  center-bearing  bridge 


pipes  from  the  lake  and  storm  sewers  in  the  streets  were 
far  too  small  to  handle  the  runoff.  Booker  Creek,  nor- 
mally a  small  stream  flowing  through  the  southwestern 
part  of  the  town,  went  out  of  banks,  and  washed  out  ap- 
proaches to  several  concrete  bridges,  and  carried  away 
some  of  the  weaker  bridges  crossing  it.  Portions  of  con- 
crete wall  along  this  stream  in  the  Roser  Park  section  were 
washed  out.     The  total  damage  is  estimated  at  $25,000. 

Outside  of  St.  Petersburg  the  roads  were  badly  washed 
and  most  of  the  small  bridges  were  carried  out.  These 
roads  were  constructed  principally  of  marl — which  is 
really  little  more  than  a  good  stiff  clay.  They  are  not 
being  permanently  repaired,  as  it  is  the  intention  to 
pave  them  with  brick  during  the  next  few  months. 

The  telephone  system  was  crippled  for  one  day,  mainly 
through  trouble  with  the  underground  cables.  Interurban 
car  lines  were  also  out  of  operation  for  one  day,  on  account 
of  washed-out  bridges.  The  traffic  on  two  railways, 
touching  at  this  town,  was  stopped  for  about  the  same 
length  of  time. 

The  rain  was  general  in  Florida,  but  particularly  severe 
in  the  southern  portion  of  the  state. 


stledl 
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Plaus  are  being  prepared  by  a  company  organized  by 
George  L.  Martin,  237  South  Fifth  St.,  Louisville,  Ky., 
for  the  construction  of  a  2-mi.  automobile  racetrack  near 
the  present  Douglas  Park  horse-racing  track.  The  new 
speedway  is  to  have  a  plank  floor  on  concrete  walls,  ac- 
cording to  present  plans.  Four  grandstands  with  a  seat- 
ing capacity  of  15,000  each  are  to  be  built. 


elevated  lines  now  under  •  reconstruction.  The  moving 
took  place  Sunday,  Aug.  22,  1915,  on  one  tide.  A  descrip- 
tion of  the  method  of  transferring  the  spans  will  appear 
in  the  next  issue  of  Engineering  Neiits. 

;*] 
Oipdlaiasiimc©  ©la  IFaiP©  SgiiF®g'iia®,s°dls 

In  continuation  of  the  work  on  the  revision  of  the 
Building  Code  of  Xew  York  City,  Rudolph  P.  Miller,  ex- 
pert to  the  building  committee  of  the  Board  of  Alder- 
men, has  drafted  an  ordinance,  ''Safeguards  Against  the 
Spread  of  Fire,"  replacing  the  old  section,  "Fire  Walls 
and  Shafts." 

Fire  walls  are  recjuired  to  be  constructed  like  exterior 
walls.  Openings  are  restricted  to  80  sq.ft.  in  area  and 
must  be  provided  on  each  side  of  the  wall  with  approved 
automatic  fire  doors. 

Fire  partitions  (providing  an  area  of  refuge)  must  be 
8  in.  thick  if  brick  or  4  in.  if  reinforced  concrete.  Shafts 
over  9  sq.ft.  in  area  must  be  walled  with  fire  partitions. 
If  not  over  9  sq.ft.  they  may  be  walled  with  2-in.  tile,  con- 
crete or  the  like,  properly  tied.  Existing  elevators  in 
nonfireproof  public  buildings  are  required  to  be  inclosed 
the  same  as  new  elevator  shafts. 

Fire  doors  (or  shutters)  or  fire  windows  are  required 
on  openings  above  the  first  story  in  fireproof  and  non- 
fireproof  business  buildings  which  are  more  than  40  ft. 
in  height,  unless  any  such  openings  are  more  than  30  ft. 
from  any  other  exterior  opening  or  more  than  50  ft.  above 
the  adjoining  roof.  Openings  to  fire  escapes  will  practi- 
cally have  to  be  built  of  fire  windows  inasmuch  as  the 
fire  shutters  or  fire  doors  that  might  be  provided  must  be 
made  self-closing  and  so  arranged  as  not  to  obstruct.     A. 
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provision  is  made,  suggested  by  the  National  Board  of 
Fire  Underwriters,  that  wherever  in  buildings  over  40  ft. 
high  no  fire  windows  are  called  for,  a  3-ft.  space  of  solid 
masonry  must  be  left  between  the  top  of  one  window  and 
the  sill  of  the  window  above  it.  It  is  also  provided  for 
that  all  fire  doors  and  shutters  shall  be  closed  at  night 
by  the  tenants,  unless  equipped  with  automatic  devices. 
Wire  glass  when  permitted  or  required  must  be  used 
in  panes  not  greater  than  720  si\.'m.  and  must  be  at  least 
1/4  ill-  thick. 

The  i-ank  of  the  different  domestic  ports  in  handling 
the  unprecedented  foreign  trade  of  the  United  States  in 
the  fiscal  year  ended  June  30,  1915,  is  indicated  by  the 
following  compilation  prepared  by  the  Bureau  of  Foreign 
and  Domestic  Commerce  of  the  Department  of  Commerce. 
It  shows  that  ten  districts  handled  85  per  cent,  of  the 
total  trade.  New  York  alone  is  credited  with  48  per 
cent.,  having  increased  its  leadership  during  the  year. 
In  1914,  45  per  cent,  passed  through  its  custom  house. 

The  following  table  shows  the  total  trade  of  the  10 
leading  customs  districts  as  indicated  by  the  commerce 
passing  through  the  custom  houses  at  their  leading  ports, 
with  comparisons  covering  the  fiscal  j-ears  1914  and  1915: 

Total  Foreign 

Trade  ,^-Imports — ^  , — Exports — , 

1914  1915  1914  1915  1914  1915 

Ports  and  Districts  (In  Millions  of  Dollars) 

New    York 1905  2125  1040  931  865  1194 

New    Orleans 283  289  89  80  194  209 

Boston    226  260  160  153  66  107 

Galveston    268  240  12  10  256  230 

Philadelphia    161  164  96  73  65  91 

San    Francisco 130  158  67  76  63  82 

Baltimore    144  157  34  25  110  132 

Detroit     129  143  26  25  103  118 

Seattle-Tacoma    110  136  55  6S  55  68 

Buffalo    118  105  30  31  83  74 

Total,  10  districts.  .  3474  3777  1609  1472  1865  2305 
Total,  all   other 785  666  285  202  500  464 

Grand    totals 4259        4443        1894        1674        2365        2769 


in  1914  was  19,200,000  sq.yd.;  in  1909  it  was  only  364,000  sq.yd. 
In  addition  to  discussing  the  engineering  details  of  con- 
struction, the  bulletin  calls  attention  to  the  fact  that  ordinarily 
from  one-third  to  one-half  of  the  total  cost  of  constructing  a 
concrete  pavement  is  for  labor  after  the  materials  are  de- 
livered. This  emphasizes  the  importance  of  efficient  organ- 
ization and  proper  equipment.  Failure  to  take  these  factors 
into  consideration  frequently  results  in  adding  from  10  to  20 
per  cent,  to  the  cost  of  a  concrete  pavement. 

The  Production  of  Spelter  in  the  United  States  for  the  first 
six  months  of  1915  amounted  to  207.634  tons  made  from  do- 
mestic ores  and  8898  tons  from  foreign  ores,  a  total  of  216,534 
tons,  as  compared  with  177,991  tons  for  the  preceding  six 
months  and  175,058  tons  for  the  first  six  months  of  1914, 
according  to  C.  E.  Siebenthal  of  the  United  States  Geological 
Survey.  In  addition  there  was  produced  by  distillation  from 
drosses  and  skimmings  13,546  tons  of  secondary  spelter.  No 
statistics  were  obtained  of  the  spelter  produced  by  remelting 
skimmings,  drosses,  etc.,  but  it  was  probably  not  less  than 
12,000  tons.  The  total  output  of  spelter  from  both  ore  and 
skimmings  was  therefore  about  242,000  tons,  or  at  the  rate  of 
484,000  tons  per  year.  The  number  of  retorts  in  operation  in 
June,  1915.  was  about  127,000.  Additional  retorts  to  the  num- 
ber of  over  32,000  have  since  been  completed,  are  under  con- 
struction, or  are  planned.  The  apparent  domestic  consump- 
tion for  the  first  six  months  of  1915  was  160,906  tons. 

The  Illinois  Road  Law,  known  as  the  Tice  Road  Law,  has 
been  amended  so  that  the  county  boards  now  have  the  power 
to  determine  the  type  of  pavement  to  be  constructed  in  their 
i-espective  counties.  This  was  formei-ly,  and  more  properly 
the  duty  of  the  State  Highway  Department,  which,  with  it& 
experienced  and  technically  trained  staff,  is  better  equipped 
to  determine  the  most  economical  type  of  road  surfacing  and 
less  liable  to  be  influenced  by  agents  for  particular  road- 
building  materials.  An  amendment  provides  that  full  infor- 
mation as  to  the  cost  of  different  types  of  construction  shall 
be  published  before  the  county  board  decides  what  material 
shall  he  used.  Provision  has  been  made  in  the  law  so  that 
the  county  boards  may  purchase  various  kinds  of  high-priced 
machinery  and  lease  it  to  the  townships.  It  has  been  proved 
that  few  townships  can  afford  to  purchase  their  own  machin- 
ery of  this  class  (tractors,  rollers,  etc.).  Road  dragging  by 
the  townships  is  compulsory.  From  $3  to  $5  per  mile  must 
be  used  for  this  purpose  every  year.  The  recent  legislature 
appropriated  $2,000,000,  and  as  much  more  is  to  be  raised  by 
the  counties  for  state-aid  road  work,  so  that  $4,000,000  is 
available  for  highway  work  in  Illinois  during  the  next  two 
years. 


Ol  54  Water-Treatment  Plants  in  New  Jersey  in  the  middle 
of  the  present  year,  23  were  filters  for  protection  against 
water  pollution,  22  were  plants  for  iron  removal.  1  was  for 
the  removal  of  carbon  dioxide,  and  8  were  for  disinfection 
purposes. 

Bids  for  ReconstmetinB  Compton  Hill  Reservoir,  St.  Louis, 
Mo.,  received  on  Aug.  13,  1915,  ranged  from  $280,187  to  $385.- 
615;  the  estimated  cost  was  $410,000.  The  lowest  bid  was  sub- 
mitted by  the  Hiram  Lloyd  Building  &  Construction  Co.  E.  E, 
Wall  is  water  commissioner. 

Reinforced-Conerete  Retaining  Walls  totaling  1 V2  nii.  in 
length  will  be  used  in  raising  portions  of  the  levees  of  the 
Kaw  Valley  Drainage  District,  Kansas  City,  Kan.  (see  "Engi- 
neering News"  of  Aug.  19,  1915,  p.  382).  Bids  for  these  walls 
are  to  be  received  on  Sept.  3.  S.  H.  McNeil  is  chief  engineer 
of   the   Kaw  Valley   Drainage   Board. 

L'nited  States  Naval  Radio  Stations  now  number  47.  of 
which  21  are  open  to  commercial  messages,  while  the  others 
are  reserved  for  official  business  only.  A  station  at  Point  Isa- 
bel, Tex.,  and  a  Great  Lakes  training  school  station  are  under 
construction.  Plans  have  been  made  for  radio  communication 
between  San  Francisco  and  Manila  by  way  of  Honolulu,  but 
work  on  this  project  will  not  be  commenced  until  fall. 

The  Topographic  Survey  of  Ohio  will  be  completed,  accord- 
ing to  present  estimate,  by  the  end  of  1915.  Only  a  small 
strip  in  the  southwestern  part  of  the  state  remains  to  be  sur- 
veyed. The  work  is  being  carried  on  jointly  by  the  United 
States  Geological  Survey  and  the  State  of  Ohio.  Prof.  C.  E. 
Shftrman  of  the  department  of  civil  engineering  of  Ohio  State 
University  is  inspector  for  the  state  in  the  work,  which  has 
been  In  progress  since  1900.  The  scale  of  the  map  made  from 
the  survey  is  1  in.  to  the  mile. 

Increased  Mileage  of  Concrete  Roads — According  to  a  new 
bulletin  of  the  United  States  Department  of  Agriculture,  the 
estimated   amount  of  concrete   pavement   in   the   United   States 


Mr.  J.  H.  Lendi,  formerly  assistant  to  Mr.  A.  G.  Carlson, 
Mechanical  Engineer  of  the  Universal  Portland  Cement  Co., 
Chicago,  has  been  made  Electrical  Engineer  in  the  engineer- 
ing department  of  that   company. 

Mr.  George  F.  Stickney,  M.  Am.  Soc.  C.  E.,  former  Consult- 
ing Engineer  of  the  Lake  Erie  and  Ohio  River  Canal  Board, 
Pittsburgh,  Penn.,  has  opened  an  office  in  the  Arkay  Bldg., 
Albany,   N.   Y.,    for   the   general   practice   of   civil   enginering. 

Dr.  John  W.  M.  Bunker  has  resigned  from  the  department 
of  hygiene  and  sanitation  of  Harvard  University  to  organize 
and  direct  the  bacteriological  research  department  of  the 
Scientific  Laboratories  of  the  Digestive  Ferments  Co.,  Detroit, 

Mich. 

Mr.  Charles  Upham  is  Chief  Engineer  of  the  Coleman  du 
Pont  Road,  Inc.,  with  offices  in  Wilmington,  Del.  Work  on  the 
Coleman  du  Pont  road  has  been  resumed,  and  approximately 
20  mi.  of  concrete  pavement  will  be  put  under  construction 
before  Nov.  1. 

Mr.  Joseph  A.  Caviezal,  Superintendent  of  the  Alabama, 
Tennessee  &  Northern  R.R.,  York,  Ala.,  has  been  promoted  to 
be  General  Superintendent,  with  headquarters  at  York.  The 
office  of  Superintendent  has  been  abolished,  and  Mr.  Caviezal 
will  be  in  charge  of  the  operating  and  maintenance  depart- 
ments. 

Mr.  G.  R.  G.  Conway,  M.  Can.  Soc.  C.  E.,  whose  resignation 
as  Chief  Engineer  of  the  British  Columbia  Electric  Ry.  Co., 
Ltd.,  and  the  Vancouver  Power  Co.  was  noted  in  "Engineering 
News"  of  July  15,  has  opened  an  office  at  409  Royal  Bank 
Bldg.,  Toronto,  for  the  general  practice  of  civil  and  hydraulic 
engineering. 

Mr.  Howard  B.  Waha,  who  graduated  in  civil  engineering 
from    the    Pennsylvania    State    College    in    1909,    and   who    has 
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licoii  cMipIoyod  111  cnKincerin>;  work  wtih  the  United  States 
Forest  Service  in  New  Mexico  and  Arizona  since  graduation, 
has  accepted  the  position  of  Assistant  Professor  of  forest  en- 
B'ineering  in  the  New  York  State  College  of  Forestry,  Syracuse 
University. 

Mr.  Kenneth  A.  Heron,  formerly  connected  with  the  Mo- 
desto Irrigation  District,  has  been  appointed  Chief  Enginpor 
of  the  Goose  Lalie  Valley  Irrigation  Co.,  I^akeview,  Ore.  This 
company  has  an  irrigation  system  under  construction  that 
will  ultimately  include  a  large  part  of  the  Goose  Lake  Valley 
in  Oregon.  About  13,000  acres  will  Ije  brought  under  irriga- 
tion   very  soon. 

Mr.  H.  C.  rhiUips,  M.  Am.  Soc.  C.  l-:..  whose  resignation  as 
Valuation  Engineer  of  the  Atchison,  Topeka  &  Santa  V(-  Ry. 
was  noted  in  "Engineering  News"  of  Aug.  12,  has  been  ap- 
pointed Assistant  General  Secretary  (and  not  Assistant  Sec- 
retary, as  noted  previously)  of  the  Presidents"  Conference 
Committee  on  F'ederal  Valuation,  with  offices  In  the  Commer- 
cial Trust  Bldg.,  Philadelphia,  Penn. 

Messrs.  Henry  A.  Wise  Wood  and  Elmer  A.  Sperry  have 
been  selected  by  the  American  Society  of  Aeronautic  Engi- 
neers as  members  of  the  Civilian  Advisory  Board  of  the 
United  States  Navy.  Mr.  Wood  is  President  of  the  society 
and  was  a  member  of  the  aerodynamics  laboratory  committee 
appointed  by  President  Taft  in  1912.  Mr.  Sperry  is  tlie  in- 
ventor of  the  Sperry  gyroscopic  stabilizer  for  aeroplanes,  which 
a  year  ago  was  awarded  the  first  prize  of  $10,000  by  the 
French  Government. 

Mr.  Farley  Gannett,  Assoc.  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer,  of  Harrisburg,  Penn.,  and  recently  Engineer  of  the 
Water  Supply  Commission  of  Pennsylvania,  has  become  as- 
sociated with  the  Harrisburg  Water  Laboratories,  which  has 
been  organized  for  the  chemical  and  bacteriological  examina- 
tion of  water,  sewage,  trade  wastes,  etc.  The  organization 
consists  of  Mr.  Lesley  McCreath,  Jr.,  member  of  the  firm  of  An- 
drew L.  McCreath  &  Son,  Analytical  and  Consulting  Chemists, 
of  Harrisburg,  who  still  retains  his  interest  in  that  firm;  Dr. 
George  R.  Moffitt.  City  Chemist  and  Bacteriologist  of  Harris- 
burg Hospital,  and  head  of  the  MofBtt  Bacteriological  Labo- 
ratory. 

Messrs.  Howard  E.  Coffin  and  Andrew  L.  RIker  have  been 
designated  by  the  Society  of  Automobile  Engineers  to  serve 
on  tlie  Civilian  Advisory  Board  of  the  United  States  Navy,  at 
the  request  of  Secretary  Daniels.  Mr.  Coffin  is  a  graduate  of 
the  University  of  Michigan,  and  has  been  connected  with  the 
automobile  industry  since  1902.  At  present  he  is  Vice-Presi- 
dent of  the  Hudson  Motor  Car  Co.,  Detroit,  Mich.  Mr.  Riker 
is  well  known  for  his  work  in  the  design  of  heavy  trucks,  par- 
ticularly electric  vehicles.  Both  are  prominent  in  the  Me- 
chanical Branch  of  the  Association  of  Licensed  Automobile 
Manufacturers,  and  both  are  Past-Presidents  of  the  Society 
of  Automobile  Engineers. 
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A.  V.  Nesbitt  died  Aug.  5  at  the  home  of  his  sister  in 
Boerne,  Tex.,  at  the  age  of  55  years.  He  was  born  in  England 
and  came  to  the  United  States  when  a  young  man.  For  a 
number  of  years  he  was  engaged  in  railway  surveying 
throughout  the  Southwest.  Later  he  went  to  Mexico  as  a 
railway  locating  engineer.  Of  late  years  he  had  been  con- 
nected with  the  Pearson  Engineering  Corporation,  for  which 
he  made  many  preliminary  reports  on  various  projects  in 
Brazil,  Spain  and  Mexico. 

Mendes  Cohen,  whose  death  was  noted  in  "Engineering 
News"  of  last  week,  was  an  honorary  member  of  the  Engi- 
neers* Club  of  Baltimore.  The  biographical  sketch  given 
should  have  been  supplemented  by  mention  of  the  service 
rendered  the  City  of  Baltimore  by  his  disinterested  and  active 
efforts  as  Chairman  of  the  Sewerage  Commission  of  that  city 
from  1903  to  1909  to  introduce  a  modern  system  of  sewerage. 
During  these  six  years  Mr.  Cohen  without  compensation  de- 
voted his  untiring  energy  to  the  interests  of  the  city  to  which 
he  was  strongly  attached,  and  the  investigation  was  probably 
the  most  comprehensive  one  that  had  been  made  up  to  that 
time  for  any  American  city.  For  many  years  and  until  over 
SO  he  was  active  in  the  management  of  the  Maryland  Histor- 
ical Society,  first  as  Corresponding  Secretary  and  then  as 
President.  Mr.  Cohen  was  a  man  of  great  depth  of  character, 
high  ideals,  and  of  broad  and  liberal  views.  In  manner  he 
was  a  gentleman  of  the  old  school,  dignified  but  sympathetic 
to  a  marked  degree,  winning  the  esteem  and  affection  of  his 
large   circle  of   friends. — Kenneth   Allen,   New   York   City. 


COMING   MEETINGS 

NICW    ENGLAND   WATER    WORKS    ASSOCIATION. 

Kept.    T-9.      Convention    in    New    York    City.      Secy.,    Willard 
Kent,   Narragansett   Pier,   li.    I. 

TRAVELING  ENGINEERS'   ASSOCIATION. 

Sept.  7-10.     Annual  meeting  in  Chicago.     Secy.,  W.  O.  Thomp- 
son, N.   Y.  C.   R.R.,   East   Buffalo,  N.   Y. 

NORTHWESTERN  ROAD  CONGRESS 


AMERICAN    SOCIETY   OF   MUNICIPAL   IMPROVEMENTS. 
Oct.     12-14.      Annual    convention    at    Davton.    Ohio.       Secy. 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Iiid. 

SAN    FRANCISCO    MEETINGS 

INSTITUTE  OF  RADIO  ENGINEERS. 

Sept.   i:i-],S.      Secy.,   David   Sarnoff,   71    Broadway,    New    York. 

PAN-AMERICAN  ROAD  CONGRESS. 

Sept.   13-lS.     Secy.,  E.  L.  Powers,  Road  Builders  Association 
150    Nassau   St.,   New   York   City. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Sept.   16-l.s.     Secy.,  Charles  Warren  Hunt,  220  West  57th  St 
New   York  City. 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS. 

Sept.    16-ls.     Secy.,   Calvin   W.   Rice,   29   West   39th   St..   New 
York  City. 

AMERICAN   INSTITUTE    OP   MINING    ENGINEERS 

Sept.  16-lS.     Secy.,  Bradley  Stoughton,  29  West  39th  St..  New 
York   City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

Sept.   16-lS.     Secy.,  F.  L.  Hutchinson,  29  West   39th   St     New 
York  City. 

AMERICAN     SOCIETY     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
Sept.    16-lS.      Secy.,  J.   J.   Blackmore,    29   West   39t'i   St.,    New 
York  City. 

AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Sept.  16-18.     Secy.,  J.  W.  Richards,  Lehigh  University.  South 
Bethlehem,   Penn. 

NATIONAL  DRAINAGE  CONGRESS. 

Sept.    17-21, 

INTERNATIONAL  IRRIGATION  CONGRESS. 

Sept.   20.     Secy.,  Arthur  Hooker,   Sacramento,   Calif. 

MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA 
Sept.  20.    Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City. 

PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHOR-TIES 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  Pan   Fran- 
cisco, Calif. 

AMERICAN  MINING   CONGRESS. 

Sept.  20-22.     Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 

INTERNATIONAL    ENGINEERING   CONGRESS. 

Sept.    20-25.      W.    A.    Cattell.    Secy.,    Comm.    of    Management, 
Foxcroft   Bldg.,    San    Francisco. 

INTERNATIONAL   ASSOCIATION    OF    BRIDGE    AND    STRUC- 
TURAL  IRON  WORKERS. 
Sept.     20-30.       Secy.,     Harry     Jones,    American     Central    Life 
Bldg.,    Indianapolis,    Ind. 


AMERICAN   SOCIETY   OF   REFRIGERATING  ENGINEERS 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 

AMERICAN  MINE  SAFETY  ASSOCIATION. 

Sept.    23    and    24.      Secy.,    H.    M.    Wilson,    Bureau    of    Mines. 
Pittsburgh,    Penn. 

AMERICAN  ASSOCIATION  OF  REFRIGERATION 

Sept.  23  and  24.     Secy.,  J.  F.  Nickerson,  431  South  Dearborn 
St.,   Chicago,   111. 
ILLINOIS  GAS  ASSOCIATION. 

Sept.   27.      Adjourned   meeting.      Secy.,   H.   H.    Clark,    72   West 
Adams    St.,    Chicago,    111. 


INTERNATIONAL  GAS  CONGRESS. 

Sept.  27  to  Oct.   1.     Secy.,  George  C.  Ramsdell,   29  West   39th 
St..  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.   27   to  Oct.   1.     Secy.,  George  C.   Ramsdell,   29  West   39th 
St.,    New    York   City. 

AMERICAN   ELECTRIC   RAILWAY   ASSOCIATION 

Oct.    4-9.      Secy.,   E.    B.    Burritt,    8    West   40th    St.,    New    York 
City. 

AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS' 
ASSOCIATION. 
Oct.    4-9.      Secy.,    H.    G.    McConnaughy,    165    Broadway,    New 
York  City. 

AMERICAN     ELECTRIC     RAILWAY     ENGINEERING     ASSO- 
CIATION. 
Oct.    4-9.      Secy.,   E.    B.    Burritt,   8   West   40th   St.,    New    York 
City. 


432 


ENGINEERING     NEWS 


Vol.  74.  No.  9 


New    Pipe   and    Nut    Wreacli 

?n  ot  quick-acting  pipe  and  nut 


rench,  known 


as  the  "Hayward  Automatic,"  and  shown  in  the  accompanying 


Drill    Attnehiucnt   for    Drivins    ISfiikeM 

The  McKiernan-Terry  Drill  Co.,  New  York  City,  lias  placed 
on  the  market  a  .special  attachment  for  its  B-1  pneumatic- 
hammer  drill,  which  facilitates  the  use  ot  the  drill  for  driving 
spikes  in  dock,  crib  or  any  heavy  timber  construction.  The 
attachment,    which   holds   the   head   of   the   spike,   may   be   re- 


ATTACHMENT   TO  SMALL   PNEUMATIC   HAMMER   DRILL 
FOR  DRIVING  SPIKES  IN  TIMBERS 

moved  and  the  drill  used  for  rock-drilling  if  desired.  The 
following  are  the  essential  specifications:  Length  overall,  22 
in.;  cubic  feet  of  air  per  minute  at  SO-lb.  pressure,  70;  size 
of  hose,  V2  in.;  size  of  hexagon  steel,  1  in.;  weight  complete, 
55  lb.;  cost,  $85  net. 

A  New  Type  of  Diesel  Oil  Engine 

Improvements  on  the  Diesel  oil  engine,  invented  by  Leonard 
B.  Harris,  of  Philadelphia,  have  been  embodied  by  the  South- 
wark  Foundry  &  Machine  Co.,  of  Philadelphia,  in  a  new 
engine  which  is  being  built  for  marine  and  stationary  service. 
The  Harris  engine  is  a  two-stroke-cycle  engine  in  which  the 
scavenging  pump  generally  used  on  European  Diesel  engines 
is  replaced  by  a  stepped  piston,  of  which  the  upper  and  smaller 
diameter  is  the  piston  ot  the  oil-engine  cylinder  and  the  lower 
and  larger  diameter  acts  as  an  air  compressor  and  also  as  a 
cross-head  and  guide  for  the  engine  piston.  These  air-com- 
pressing pistons  are  likewise  used  for  starting  the  engine,  so 
that  compressed  air  is  not  discharged  into  the  oil-engine 
cylinder  to  cause  its  refrigeration  just  previous  to  the  entry 
of  the  fuel.  Another  important  feature  of  the  Harris-Diesel 
engine  is  that  there  are  no  valves  in  the  cylinder  head,  except 
the  atomizer  which  introduces  the  fuel.  The  scavenging  air 
is  introduced  near  the  bottom  of  the  cylinder  as  the  piston 
completes  its  stroke.  By  this  construction  the  engine  is  able 
to  start  under  load  like  a  steam  engine. 

One  of  these  engines  has  recently  been  installed  on  the 
yacht  "Southwark,"  owned  by  C.  P.  Vauclain.  This  boat  is  98 
ft.  long  and  of  16  ft.  beam;  the  engine  is  of  about  240  hp. 
During  a  trial  trip  on  June  26  a  run  of  35  mi.  was  made  at  a 
speed  of  12  mi.   per  hr.  on  about  29   gal.   of  Me.xican   oil. 

Automatic  Control  of  Gas  Lamps 

Valves  for  the  distant  control  of  gas  lamps  are  being  made 
by  the  Lombard  Governor  Co.,  of  Ashland,  Mass.  These  are 
of  a  so-called  "magnetic"  type,  with  two  electric  circuits  (two 
wires  and  a  pipe  return)  turning  on  and  off  the  gas  and  con- 
trolling the  pilot  flame.  It  was  at  first  intended  to  use  these 
for  control  of  street  lamps  and  a  quite  perfect  clock  was 
developed  for  use  with  them  on  lamp  posts.  The  demand  for 
valves  for  control  of  store  and  building  lamps  was  greater 
than  for  street  lighting,  however. 


QUICK-ACTING    PIPE   AND    NUT   Vt^RENCH 

sketch,  has  been  devised  by  the  Hayward  Wrench  Co.,  700 
Cass  Ave.,  St.  Louis.  Turning  the  wrench  on  the  pipe  or  nut 
automatically   adjusts   its  jaws   and   causes   them   to   grip. 

A  Three-Wheeleil  Fire  Fishter 

A  chemical  engine  suitable  for  small  towns  or  large  in- 
dustrial works  is  being  manufactured  by  the  Davis  Sewing 
Machine  Co.,  Dayton,  Ohio.  It  is  equipped  with  a  special 
Holloway  type  chemical  tank  of  35-gal.  capacity,  200  ft.  of 
F.  D.  chemical  hose,  extension  ladder,  fire  extinguishers,  ax, 
crowbar,  pike  pole,  lanterns,  etc.  The  motor  is  started  by  the 
rider  in  the  saddle  with  a  downward  stroke  on  either  pedal, 
and  it  is  claimed  that  the  machine  can  average  from  30  to 
45  mi.  per  hi-,  on  fire  runs.  Its  stream  range  is  equal  to  the 
height  of  a  four-story  building,  and  its  extension  ladder 
equipment  will  reach  the  second  story. 

Pocket-Size  Blasting  Machine 

A  small  blasting  magneto,  capable  of  firing  three  or  four 
electric  blasting  caps,  has  been  developed  by  the  E.  I.  du  Pont 
de  Nemours  Powder  Co.  for  the  convenience  of  coal  miners, 
quarrymen,  agricultural  blasters,  and  for  those  generally  who 
require  small  blasts.  This  little  instrument  is  4%  in,  high 
by  3%  in.  wide  by  2  Vi  in.  thick,  and  weighs  41A  lb.  It  has 
rounded   edges  and   is  just   the   right   size   and   shape   for    the 


SMALL  BLASTING  MACHINE  WITH  FIRING  KEY  IN  PLACE 

When  key  is  removed  socket-cap  shown  in  left-hand  view 
can  be  screwed  on  keyhole,  to  serve  as  handle;  or  magneto 
may  be  carried  in  pocket 

side  coat  pocket.  In  operating  the  machine  it  is  not  neces- 
sary to  find  a  level  spot  on  which  to  stand  it.  It  is  held  in 
the  left  hand,  the  right  grasping  the  key.  A  sharp  twist  of 
the  key  generates  the  current  and  fires  the  shot.  After  use 
the  key  is  removed  and  the  cap  is  screwed  on,  providing  a 
handle.  The  machine  sells  for  $10  f.o.b.,  Pompton  Lakes, 
N.  J. 
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ArcIhiEilectore  of  Heimsic©  Ds\iia 

Hv  Ar.Fi;i:i>  1  >.   I'l.ixx' 

Of   New   York's  ^rcat    ('Mtskill   n(|iiO(lnft.   now   nearly  i;i\cr  jiarkwiiy,  which  extends  northward  'irom  one  of  tlie 

completed,  most  strnetui-es  are  niiderf;rouiul  or  else  they  city's  largest   jiaik-.  and    is   within   a    few  luindred   I'eet 

appear  simply  as  long   inoniids  of  earth   punctuated  hy  of   a   four-track   siihiirhaii    railway.      Highways   cross   it, 

occasional    huiklings.    housing  sluice  gates  or  other   ap-  pass  in    front   of  ii  and  extend   hy  hotli   its  ends.     It  is 

jiaratus.     When    the    works    are    finished,   there    will    he  i^asily  acccssihie.     This  dam  is  ISoO  ft.  long  on  top  and 

hut  little  visihle  manifestation  of  the  magnitude  of  the  has  an  exposed  height  of  \:V.\  ft.  for  a  length  of  MYlfi  ft. 

]iroject.      Olive     Bridge    dam.    which     restrains     Ksopus  It   is  divided    liy   loniiactioii   and   expansion   joints   into 


FK;.    1.       I'AKT    dl''    PdWNSTRKAM    FACK    OP    KKNSirO    I>A.\I,    m;\\     'idKK 


Creek  in  Ashokaii  reservoir,  is  impressive  hy  its  hulk 
of  masonry  and  earth,  hut  did  not  lend  itself  naturally 
to  architectural  composition.  Furthermore,  it  is  remote 
from  the  city — a  hundred  miles  away.  One  structure. 
however,  by  its  size,  its  proximity  to  the  city  and  to 
lines  of  travel,  its  setting  and  its  character,  was  early 
recognized  as  suitable  to  lie  made  expressive  of  the 
dignity  and  the  strength  of  the  whole  system— Ken.sico 
masonry  dam,  one  of  the  notalily  large  masses  of  masonry 
in  the  world. 

Kensico  dam  is  only  13  mi.  from  New  York  City's 
northern  boundary  line,  at  the  terminus  of  the  Bronx 

•Deputy   Chief    Engineer,    Board    of   Water    Supply    of    the 
City  of  New  York. 


'l\  parts  ea<h  approximately  ]M  ft.  long,  and  two  ter- 
minal structures.  It  contains  nearly  a  million  cubic 
yards  of  niasonry.     Its  maximum  total  height  is  310  ft. 

Selectiox  of  Akciiitect 

'rreatmcnt  of  Kensico  dam  as  the  conspicuous  ex- 
pression of  the  iin]io]taiiie  and  grandeur  of  the  greatest 
munici|)al  watci->npply  system  ever  undertaken,  and  not 
merely  as  a  utilitarian  wall  for  retaining  water,  puts  it 
partially  into  the  field  of  architecture.  Therefore  the 
Board  of  Water  Supply  directed  that  the  requisite  .ser- 
vices should  be  secured.  As  there  was  much  other  archi- 
tectural work  to  be  done,  an  architect  was  appointed  on 
the  staff  of  the  chief  engineer  and  given  a  small  corps 
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of  designers  and  draftsmen.  To  aiil  him  it  was  de- 
cided to  engage  tlie  .services  of  a  consultant  to  be  selected 
from  among  New  York's  most  eminent  architects.  The 
method  of  selecting  the  consulting  architect  was  unique. 
Experience  elsewhere  indicated  that  the  usual  compe- 
tition, based  upon  submitted  drawings,  would  not  do. 
Instead,  the  following  steps  were  taken  :  First,  from  the 
many  competent  architects  in  New  York  City  a  prelim- 
inary list  of  25  was  selected  (individuals  and  partner- 
ships), any  one  of  whom  was  considered  able  to  furnish 
advice  of  the  character  desired.  By  careful  inquiry,  and 
by  examination  of  some  of  the  structures  built  by  these 
architects  and  of  drawings  and  photographs  of  structures 
too  remote  to  visit  or  not  yet  built,  this  list  was  reduced 
to  six.  From  this  short  list  a  final  selection  was  made 
by  the  aid  of  personal  conferences,  of  more  detailed  ex- 
amination of  work  done  and  of  the  .styles  of  the  several 
parties.     Advice  was  confidentially  sought,  also,  from  a 


The  long,  lofty,  straight,  level  line  of  the  dam's  top 
as  viewed  from  downstream,  the  equal  of  which  is  not 
to  be  found  in  any  other  kind  of  masonry  structure, 
has  been  preserved  unbroken,  but  is  strongly  terminated 
by  massive  circular  pavilions  of  cut  granite,  which  will 
serve  also  as  shelters  for  visitors.  Between  the  pavilions 
extend  stone  parapets  of  \ery  simple  design,  about  3  ft. 
high,  bounding  the  roadway.  From  these  pavilions  beau- 
tiful views  can  be  enjoyed  across  the  reservoir  and  the 
surrounding  hill  country.  In  the  base  of  each  pavilion 
storage  space  is  available  for  tools  and  materials.  On 
the  upstream  side  of  tlie  dam  steps  and  ramps  lead  down 
to  the  water  surface  from  these  pavilions.  The  roadway 
on  top  of  the  dam  is  to  be  paved  with  vitrified  brick 
blocks. 

For  a  base  in  the  architectural  composition  of  the 
downstream  face  of  the  dam  a  paved,  level  terrace  has 
been  provided,  30  ft.  wide  and  1025  ft.  long  across  the 


FIG.  2.     WASH  drawing;  SHOWING  KENSICO  DAM  AS  IT  WILL  LOOK  WHEN  COMPLETED 


few  of  the  older  leaders  of  the  profession.  This  final 
selection  was  made  by  the  chief  engineer,  and  on  his 
recommendation   appointment  was  made  by  the   board. 

General  Aechitectural  Treatment 

After  visiting  a  number  of  masonry  dams,  the  archi- 
tects remarked  that  all  these  dams  lacked  a  definite, 
visible  base,  that  few  had  satisfactory  cornices  or  en- 
tablatures, that  architectural  composition  had  been  neg- 
lected, and  that  in  most  of  these  structures  there  was 
little  to  give  scale — no  feature  of  readily  appreciated 
size  with  which  the  beholder  could  measure  the  main 
structure  and  gain  some  adequate  apprehension  of  its 
magnitude.  Architecturally,  then,  the  problem  of  Ken- 
sico  dam  may  be  stated  as  the  securing  by  means  of 
suitable  composition  and  embellishment  of  an  adequate 
expression  of  the  strength,  magnitude,  importance  and 
dignity  of  this  great  mass  of  masonry,  and  the  water- 
supply  system  of  which  it  is  a  part,  in  harmony  with  its 
])urpose  and  its  elemental  structural  character. 

To  indicate  the  solution  of  this  problem  is  the  aim  of 
the  following  paragraphs  and  the  accompanying  illus- 
trations. However,  a  just  appreciation  of  the  architects' 
work  will  be  possible  only  several  years  hence,  when  the 
dam  and  its  surroundings  will  have  been  completed  and 
sufficient  time  will  have  elapsed  for  the  trees  and  other 
planting  to  have  grown  sufficiently  to  perform  their  func- 
tions in  the  whole  composition. 


valley  bottom,  and  continued  up  tlie  hill  slopes  by  ramps 
20  ft.  wide  terminating  at  the  circular  pavilions  mark- 
ing the  ends  of  the  top  of  the  dam.  The  terrace  pave- 
ment is  10  ft.  above  the  ground  immediately  in  front 
of  it  and  is  supported  by  a  massive  cut-stone  wall.  Be- 
neath the  terrace  are  a  valve  chamber  and  storage  spaces. 
The  downstream  face  of  the  dam  is  naturally  divided 
into  three  parts — the  central  portion  of  uniform  height 
and  two  triangular  wings  on  the  hillsides.  This  divi- 
sion is  emphasized  architecturally  by  placing  a  pylon 
at  each  end  of  the  central  portion,  with  two  small  square 
pavilions  at  the  foot  of  each  pylon,  on  the  terrace,  and 
steps  leading  down  to  the  ground  level,  between  these 
pavilions. 

Since  the  contraction  joints  are  an  evident  structural 
feature,  they  were  made  also  a  dominant  motif  in  the 
architectural  compositir«n,  as  will  be  at  once  observed 
when  looking  at  the  dam  or  pictures  of  it  (see  Fig.  2). 
A  broad,  rusticated  baud  of  large,  very  roughly  cut  stones 
marks  one  edge  of  each  contraction  joint.  The  space 
Ijetween  adjacent  bands  naturally  becomes  a  panel, 
bounded  top  and  bottom  by  the  entablature  and  the  base, 
or  terrace.  Around  the  margin  of  each  panel  is  a  nar- 
row border  of  relatively  smoothly  cut  stones,  while  the 
field  is  composed  of  "roughly  squared"  stone  masonry, 
relieved  and  controlled  by  square  cut-stone  headers  pro- 
jecting slightly  and  arranged  in  a  diamond  pattern.  One 
notable  characteristic  of  the  masonry  facing  is  the  coarse- 
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no;;s  and  simjilicity  of  the  stono  ciitlinir:  aiiotlu'r  is  the 
very  large  size  of  many  of  the  stones,  and  the  third  is 
the  strong  color  contrasts  in  the  stone. 

In  the  torus  of  the  entahlature  all  stones  are  4  ft. 
high;  many  are  ;")  to  8  ft.  long,  antl  weigh  9  to  14  tons 
each.  The  frieze  is  6  ft.  (i  in.  high,  in  one  course,  and 
most  of  its  stones  weigh  10  to  14  tons  or  more.  Only 
suHicient  carving  of  the  crudest  sort  has  heen  done  on 
these  frieze  .stones  to  develop  the  very  simple  design. 
.At  the  bottom  of  each  rusticated  hand  is  a  kneeler  made 
lip  of  five  stones,  weighing  together  .51  tons.  Tn  the 
panel  fields  no  stones  have  exposed  faces  less  than  l/^ 
sq.ft.  iu  area,  and  at  least  50  per  cent,  of  tiie  exposed 
face  of  the  roughly  squared  stone  masonry  in  the  dam 
ionsi.sts  of  stones  each  luning  a  face  area  greater  than 
0  sq.ft.  In  general,  as  many  stones  as  possible  are  as 
large  as  it  is  practicable  to  handle.  To  give  further 
iioldness  and  .suggestion  of  strength  to  the  masonrv.  most 


fully  taken  advantage,  although  in  so  doing  they  have 
sturdily  disregarded  the  older  conce])tions  of  good  en- 
gineering masonry,  for  wliicli  it  was  commonly  specified 
that  the  stone  should  be  uniform  in  color  and  te.xture 
and  in  which  very  narrow  joints  were  regarded  as  neces- 
sary. StriU'tural  convenience  led  to  building  the  heart 
of  the  dam  and  its  upstream  concrete  block  face  to  full 
height  before  setting  the  stone  masonry  on  the  down- 
stream face.  To  receive  the  stone  facing  the  heart 
masonry  was  built  in  steps  graduated  to  the  heights  of 
the  stone  courses  and  the  face  stones  .<et  in  cement  mor- 
tar into  the  steps  so  formed.  This  building  the  dam 
])ro)ier  l)efore  the  face  work  was  started  permitted  an 
organization  of  the  current  season's  work  focused  upon 
stone  masonry  which  has  secured  remarkable  progress 
in  kee])ing  with  the  record-breaking  rate  at  which  the 
I  ycliipean  masonry  was  placed  last  year.  Incidentally, 
tile  hoisting  of  large  nnmi)ers  of  dripping  buckets  of  con- 


FIG.    3.     NEAR   VIEW 


)F   ENT.VBLATURE  .4NLi    I'A.NE). 


)F   DdW.VSTKEA.M   FACE  OF  KE.N'SICi  '    I 'AM 


i>{  the  joints  are  wide  and  are  recessed.  Tiic  struggle 
has  been  to  secure  a  general  surface  texture  wiiicli  would 
not  seem  too  .smooth  and  flat,  and  con.sequently  unin- 
teresting when  beheld  from  a  point  remote  enough  to 
alford  a  comprehensive  view. 

Vai;i?:ty  or-  S-roxE 

Fortunately,  the  local  gneissoid  granite,  which  for 
economic  reasons  was  used  for  the  concrete  and  cvdo- 
jiean  ma.sonry,  proved  to  be  a  beautiful  stone  for  the  ar- 
( liitectural  features.  Its  grain  varies  from  that  of  a 
-traight-banded  gneiss  through  curly  an<l  knotted  varie- 
ties to  that  of  a  true,  massive  granite.  Large  pegmatite 
intrusions  are  frequent.  In  color  the  range  is  from 
light  gray  to  .strong  pink,  with  green,  black  and  white 
streaks  and  areas,  due  to  different  miueralogical  ingred- 
ients, and  deep  russets  and  browms  on  seam  faces.  Of 
all  these  characters  of  the  stone  the  architects  jiave  skill- 


crctc  (i\cr  the  lower  portions  of  completed  face  masonry 
is  being  avoided;  also  the  disligurement  resulting  there- 
from so  common  heretofore  in  dam  building  and  so 
seldom  wholly  cured  by  the  cleaning-down. 

FoiiKcoritr  Tiieatmext 

To  provide  idiiin  for  the  large  i)it  lor  the  foundation 
of  the  dam,  the  disposal  of  surplus  excavated  materials, 
the  comrete  blockyard  and  portions  of  the  construction 
plant  and  camp,  an  extensive  area  of  land  was  pur- 
chased downstream  from  the  dam  line.  In  the  land- 
.scape  and  architectural  scheme  this  area  is  being  utilized 
as  a  foreground  for  the  dam.  Its  conspicuous  features 
are  the  pools,  the  main  one  having  a  water  surface  720 
ft.  long  by  )'■)■)  ft.  wide,  paralleling  the  terrace  and 
50  ft.  therefrom,  with  two  smaller  pools,  .35  by  180  ft., 
at  its  ends ;  the  fountains,  and  the  broad  avenues  lead- 
ing to  the  dam  and  ali'ording  vistas  of  important  parts. 
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Models  were  necessary  as  aids  to  the  deteriniiiatioii  of 
many  important  architectural  questions.  Besides  small- 
scale  plaster  models  ol'  the  whole  dam  and  larger-scale 
models  of  portions  of  the  dam,  also  in  plaster,  two  full- 
size  stone  models  of  a  portion  of  the  entablature  and 
of  the  panel  and  rusticated  band  beneath  were  made  and 
modilied  until  satisfactory  proportions  and  textures  were 
secured.  These  stone  models  were  built  by  the  contrac- 
tor near  the  dam,  under  provisions  of  the  contract,  and 
the  final,  approved  model  has  been  preserved  for  the 
guidance  of  the  stonecutters  and  masons  as  well  as  of 
the  engineers  and  inspectors. 

But  few  masonry  dams  in  this  country  have  had  their 
visible  portions  designed  in  toto  as  architectural  struc- 
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structures,  treated  as  integral  parts  of  the  design  of  the 
dam;  (5)  the  pools,  or  artificial  water,  below  the 
dam;  (6)  the  foreground  layout  which  also  is  connected 
intimately  with  the  design  of  the  wall  itself;  and  (7) 
the  planting  of  this  foreground  in  such  a  manner  as  to 
give  the  best  effect  and  to  require  the  least  expense  to 
maintain. 

Architects,  Engineers  and  Contractors 

Tlie  stafl"  architect  of  the  Board  of  Water  Supply  is 
H.  Lincoln  Rogers;  York  &  Sawyer  are  the  consulting 
architects;  Charles  W.  Leavitt,  Jr.,  was  consulted  on 
landscape  design.  All  this  work  has  been  done  under  the 
supervision  of  J.  Waldo  Smith,  Chief  Engineer  of  the 
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tures,  and  but  few  have  been  so  situated  or  of  such 
importance  as  to  merit  or  need  it.  The  problem  is  a 
very  unusual  one  for  an  architect,  but  the  solution 
adopted  for  Kensico  dam  proves  that  masonry  dams  need 
not  be  ugly  and  that  architectural  treatment  can  har- 
monize with  the  structural  character. 

Elements  in  Design 

There  ajipear,  therefore,  as  original  elements  in  the 
architectural  design  of  this  dam:  (1)  The  division  of 
the  wall  into  j)anels  by  bands  of  rusticated  .stone  indi- 
cating tlie  contraction,  or  expansion,  joints;  (2)  tiie 
substitution  of  an  adequate  treatment  for  the  usual 
"cornices";  (:?)  the  limvision  ol'  a  base  and  ramps  wliicli 
receive  thi'  Maiikiiig  iiin>;  (  1  )  the  iiitrdiluctidu  of  smaller 


Board.  The  engineering  designs  were  prepared  under 
the  direction  of  the  writer  and  later  of  Thaddeus  Merri- 
man,  as  department  engineers  of  headquarters  depart- 
ment, by  Designing  Engineers  Charles  E.  Gregory  and 
Fred.  F.  Moore.  Fred  E.  Winsor  has  had  general  charge 
of  construction,  as  Department  Engineer  of  the  Southern 
Aqueduct  department;  Wilson  Fitch  Smith  has  been  Di- 
vision Engineer  in  charge  of  Kensico  reservoir,  and,  as 
Section  Engineer,  Edwin  L.  Sprague,  Jr.,  has  had  im- 
mediate charge  of  the  building  of  the  dam.  For  the 
contractor,  H.  S.  Kerbaugh,  Inc.,  Beverly  E.  Value,  as 
engineer,  and  George  Angel,  as  superintendent,  have  given 
hearty  cooperation  in  carrying  out  the  spirit  of  the  ar- 
I'liitectural  design  and  accomplishiiii,'-  a  satisfactory  re- 
sult. 
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Sim  Place 


Tlie  iloul)U'-lnuk  swinu-span  of  tlio  liitorhoroiigli  Kapiil 
Transit  I'o.  which  carries  tho  Third  anil  Second  Ave. 
elevated  railways  across  the  Harlem  River  at  12!)th  St., 
New  York  City,  was  replaced  on  the  niorninj;  of  Sunday, 
Aii<i.  22,  191.5,  by  a  new  span  carrying  four  tracks  on  two 
decks.  It  had  been  built  on  falsework  along  the  river 
bank  close  by,  the  fal.sework  being  so  laid  out  as  to  admit 
scows  for  lifting  the  span  off  and  moving  it  to  the  bridge 
site.  The  span  was  practically  completed  by  .lunc  1.  and 
June  6  was  originally  scheduled  for  the  moving.  The 
I'cnter-pier   masonry    had    beeu   prepared   to   receive   the 


Sunday,  Aug.  22,  the  two  scows  for  the  old  span  were 
floated  into  jjosition  and  the  span  blocked  up  on  them. 
The  scows  were  then  jacked  down  about  a  foot  (the  block- 
ing being  arranged  for  jacks)  in  order  to  get  the  span  free 
early  enough  to  prepare  the  new  bearings  by  flood  tide. 
The  old  span  was  rim-bearing,  and  its  spider  and  center 
casting  had  to  be  removed.  The  spider  exceeded  in  weight 
the  available  derrick  cai)acity.  and  had  to  be  burned  a])art 
into  quarters  by  oxygen  flame,  causing  the  loss  of  some 
time.  The  new  center  casting  and  the  ba.se  castings  of  the 
side  wedges  were  set  on  previously  prepared  beds.  Tho 
(lid  s])an  had  floated  ott'  by  6  a.m. ;  at  8  a.m.,  flood-tide,  the 
new  span  was  Itrought  along  by  tugs  and  put  into  exact 
position  by  mooring-liues  and  by  tackle  at  the  ends.     It 


View  looking  north. 


PIG.   2.      NEW   SWINGBRIDGE   BEING   FLOATED   IN 

Center  pier  is  back  of  left-hand  scow.     Bronx    rest-pier    shows    under    middle    of    draw, 
stiffening"   of  eyebar   diagonals   and    top-chord    members 


Note    timber 


new  center  support  and  was  also  in  readiness.  But  it 
was  found  desirable  to  make  changes  in  the  operating 
machinery  of  the  span,  and  the  moving  was  therefore 
postponed. 

The  floating  was  done  b}-  the  tidal  rise  (about  -ty^  ft.). 
The  old  span  weighed  500  tons,  and  the  new  span  1100 
tons.  Scows  about  30x95  ft.  were  used,  two  for  the  old 
span  and  four  for  the  new,  requiring  in  both  cases  about 
;{  ft.  immersion  to  take  the  weight.  By  floating  the  old 
span  and  the  new  one  simultaneously,  the  operation  was 
done  in  one  tide,  so  far  .;s  interrupting  railway  and  river 
traffic  was  concerned,  though  the  ])receding  tide  w'as  used 
to  float  the  new  span  off  its  falsework  and  get  it  ready  on 
the  scows. 

Scows  were  put  under  the  new  span  the  middle  of  the 
afternoon  of  Aug.  21.  The  rise  of  the  tide  lagged  some- 
what behind  the  expected  curve  on  account  of  the  east 
wind.  The  span  lifted  off  near  6  p.m.,  and  was  pulled 
off  the  falsework  and  moored  near  by.    At  low  tide,  2  a.m. 


was  seated  on  24  sand-jacks,  six  on  each  scow.  They  were 
lowered  in  3-in.  stages,  and  worked  easily  and  smoothly. 

The  sand-jack  boxes  were  39  in.  square  inside,  built  of 
courses  of  8x8s  solid,  tied  together  in  each  course  by  bolts 
ample  for  full  hydrostatic  pressure.  In  the  bottom  was  a 
4-in.  hole,  closed  below  by  a  cutoff  gate  made  of  a  6x%-in. 
steel  bar  (.see  sketch  in  Pig.  1). 

The  span  came  to  bearing  on  the  center  support  at  10 
o'clock.  After  further  lowering  of  the  jacks  to  reduce  the 
buoyancy  of  the  scows,  the  end  and  center  wedges  were 
driven,  and  the  eight  balancing  wheels  adjusted  to  bearing 
on  the  track.  The  first  train  passed  over  the  bridge 
shortly  before  1  p.m.  Sunday. 

Terry  &  Tench,  Inc.,  did  the  work,  with  Holton  D. 
Robinson  as  engineer  and  Wade  L.  Cline  as  superintend- 
ent. For  the  Interborough  Rapid  Transit  Co.,  George  H. 
Pegrara,  chief  engineer,  F.  W.  Gardiner,  principal  assist- 
ant engineer,  S.  Johannesson,  designing  engineer,  and  B. 
O'Rourke,  resident  engineer,  were  active. 
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>  )'  XOl'.'^l  S — Faiiure  of  liicjli  grains  niul  iiilinil 
hulklinuls  us  coaM  [jroleclioit  irorLs.  I'rojirr 
method  of  ilexign  and  coiislniclion  of  loir  i/roiiis. 
irliicli  harp  iirored  successful.  A iiplicalion  In  coii- 
slruclioii  ill  Xeir  Jersei/  and  Long  Island. 

Kesideiits  along  the  ^^ea  coast  amJ  dtlu'is  \vh()  have 
observed  the  great  aiiiouiit  of  damage  (Imic  (hiving  gales 
f.nd  the  enormous  destvuetivc  power  of  waves  often  have 
tlio  idea  that  works  to  prevent  coast  ci'iiskhi  must  neces- 
sarily be  verv  strong  and  designed  to  oppose  the  fcjrccs 
of  nature.  To  fight  against  the  destructive  forces  of  tiie 
sea  is  a  verv  costly  i)iisiness  and  the  chaiu-cs  of  success  are 
very  small.  The  sea  has.  hii\\e\er,  ;i  const  ruciive  as  well 
as  a  destructive  ])owcr,  and  if  we  utilize  the  cimst  iii(ti\c 
power,  instead  of  opposing  the  deslructi\e  power,  it  is 
in  most  cases  possil)le  to  prexcnl  ero-^imi  and  in  many 
cases   to  do  so  by   very   simple   an<l    inexpensive   means. 

Broadly  speaking,  coast-piotection  wcnks  may  be  con- 
sidered as  falling  under  one  of  two  heads,  eiiher  "passive" 
or  "active"  defenses.  In  the  first  group  the  chief  aim  is 
to  increase  the  resisting  power  of  the  natural  barrier  or 
cliff  against  the  sea,  by  substituting  a  harder  and  more 
durable  material  for  that  already  existing,  or  l)y  increas- 
ing the  size  and  height  of  the  natural  ban-iei',  thus  ])ro- 
viding  a  greater  factor  of  safety.  Seawalls,  bulkheads 
and  artifically  created  littoral  sand  dunes  are  examples 
itelonging  to  the  first  division.  Under  certain  circnm- 
stancs  groins  may  also  be  put  in  for  the  sole  purpose  of 
holding  the  existing  material  on  the  shore  and  preventing 
further  loss;  biit  as  a  rule  they  have  a  much  wider  use 
and  come  under  the  head  of  active  defenses. 

DlSAOV.WJ'.UiKS  OF  Se.\w.\lls 
In  I'.ie  passive  types  of  i)roteetion  works — seawalls, 
bulkheads,  etc. — the  difficulty  is  to  get  the  advantage  of 
the  passive  resistance  without  at  the  same  time  introduc- 
ing some  new  factor  which  exercises  a  deleterious  influ- 
ence. That  such  a  factor  may  be  introduced  is  too  often 
to  be  seen  on  the  New  Jer.sey  and  Long  Island  coasts, 
where  many  of  the  vertical  or  nearly  vertical  bulkheads 
have  caused  erosion,  often  so  serious  as  to  far  outweigh 
any  good  effects  they  might  have. 

Where  erosion  of  the  foreshore  is  taking  place  due  to 
wave  and  current  action,  .seawalls  or  bulkheads  cannot 
in  any  way  prevent  its  continuance.  All  they  will  do  is 
to  postpone  the  erosion  of  the  maiidand.  If,  for  example, 
a  bulkhead  is  constructed  at  high-water  line  on  a  shore 
which  is  being  eroded  by  the  alongshore  movement  of 
sand  or  shingle  which  is  not  compensated  for  by  material 
moved  in  from  the  windward  side,  then  after  the  bulk- 
head is  completed,  even  if  it  does  not  itself  injuriously 
effect  the  foreshore,  the  erosion  due  to  littoral  drift  will 
still  go  on  ;  the  water  at  the  toe  of  the  bulkhead  will  grad- 
ually get  deeper  and  deeper  until  the  stnu'ture  is  under- 


niined  ;iii(l  collapses.  We  are  therefore  driven  to  the  con- 
eluMon  that  seawalls  and  bulkheads  constructed  on  a 
shore  which  is  being  eroded  by  wave  and  current  action  are 
d(jomed  to  destruction  if  the  erosion  continues,  unless  thev 
ai-e  themsehes  protected  by  a  natural  barrier  of  beach  or 
sand  kept  in  place  by  groins  or  other  means.  If,  therefore, 
ii  liariiei'  of  saiul  or  shingle  is  necessary  in  front  of  a 
wall  oi-  liulkheiiil,  what  ai'c  the  uses  of  these' structures  ? 
Their  oidy  uses  are  to  ])rotect  valuable  projierty  while  the 
groins  are  building  up  a  barrier  of  sand  or  shingle,  and 
after  that  has  been  accom])lishe(l  ai-e  of  ad\antage  as  a 
tenipoi'aiy  ]ii'oteciion  in  case  the  hai-riei-  of  sand  or  shingle 
is  siuldeiily  seoui'ed  away,  due  to  a  breakdown  in  the 
groins  or  other  cause.  In  that  event,  however,  it  will 
be  necessary  as  soon  as  possible  to  build  up  the  shore 
again  in  fi'ont  of  the  \y;\]\  or  liulkhead. 

Seawalls  or  bulkheads  slionhl  never  be  put  in  to  protect 
agricultural  land  and  slioiibl  oidy  be  constructed  in  front 
of  valuable  building  land,  where  it  is  absolutely  necessary 
to  jireserve  the  high-watei'  line  while  the  groins  are  doing 
their  Work'.  It  is  expensive  to  build  a  wall  or  bulkhead 
which  will  not  itself  cause  scour,  and  the  existence  of 
either  makes  it  more  ditTicivtt  and  expensive  to  collect  the 
protecting  barrier  of  sand  :  more  groins  being,  as  a  riile, 
reipiired  than  would  be  necessary  if  the  wall  was  not  there. 

Wavic  Sckkkxs  or  LiTTT.r:  ^'AI.^E 

Many  attempts  have  been  made  to  prevent  erosion  by 
reducing  the  violence  of  the  attack  by  constructing  wave 
screens,  hut  they  ha\'e  met  with  little  success,  and  this  is 
not  to  be  wondered  at  when  the  enormous  force  of  wave 
impact  is  considered,  amounting  as  it  does  sometimes  to 
2  or  3  tons  per  sq.ft.  If  a  permeable  screen  is  erected, 
then  if  the  s])aces  are  too  lai'ge  the  waves  are  not  checked 
sufficiently  to  do  any  appreciable  good,  and  if  they  are 
small  the  cost  of  the  structure  is  prohibitive  if  it  is  suc- 
cessfully to  withstand  the  force  of  the  waves. 

At  Seabright,  N.  J.,  and  other  places,  some  of  the  bulk- 
heads are  "protected"  by  rows  of  piling  set  some  distance 
out  in  the  sea,  with  the  object  of  breaking  the  forces  of 
the  oncoming  waves.  The  storms  of  the  past  two  winters 
plainly  showed  that  if  the  piles  are  sufficiently  close  to- 
gether to  protect  the  beach ;  they  are  quickly  demolished ; 
but  if  the  space  between  the  piles  is  large  enough  to  en- 
able the  screen  to  withstand  storms,  then  the  waves  pass 
through  with  sufficient  force  to  destroy  the  bulkheads. 
In  several  instances  houses  which  were  protected  by  bulk- 
heads and  wave  screens,  were  wrecked  by  the  waves  pass- 
ing through  the  screens,  destroying  the  bulkheads  and 
then  nndernuning  the  houses. 

Bheakwatkhs  Too  PJxpknsivi: 

The  ac'cumulation  which,  under  natural  conditions, 
takes  place  between  an  outlying  island  and  the  mainland, 
or  between  a  wreck  near  low-water  mark  and  the  coastline, 
suggests  a  means  of  coast  protection.  There  is  no  doubt 
that  if  it  were  possible  to  build  a  cheap  and  lasting  struc- 
ture seaward  of  low-water  line,  which  would  protect  the 
shore  liehiml  it  from  olilique  wind  waves,  it  would  form 


Sri.lcnil.iT  -v'.  1!)15 


EN(!  1  N  K  K  KIN  (i     X  K  W  S 


•13!) 


a  von  elloctivc  protection  and  cause  accretion  of  the  filiure 
to  lake  place.  It  must,  however,  be  remembered  tliat  to 
protect  the  shore  from  wave  action  a  very  strong  structure 
is  necessary  if  it  is  to  be  histing.  A  breakwater  such  as  is 
built  to  protect  harbors  in  deep  water  wouki  no  doubt  be 
a  very  efloctive  protecti^m  against  coast  erosion  if  i)uilt 
some  distance  seaward  of  low-water  line  parallel  to  the 
shore,  but  its  cost  is  prohibitive  and,  moreover,  unneces- 
sary, as  protection  can  be  elTocted  at  a  very  reasonable 
cdst  by  a  proper  system  of  low  groining. 

If  b\iilt  in  shallow  water  subject  to  wave  and  current 
action  during  storms,  a  protection  work  built  parallel  to 
the  shore  is  subject  to  consi<lerable  erosion  on  the  sea 
face.  In  the  ea.se  of  an  outlying  island  it  is  always  found 
that  the  sea  side  is  subject  to  erosion,  and  that  while  accre- 
tion takes  place  between  the  island  and  the  mainland, 
erosion  of  the  expoi?ed  side  of  the  island  generally  goes 
on  at  a  rapid  rate. 

\'ALri-:  OF  Saxh  IX'nks 

Where  localized  erosion  is  caused  on  the  leeward  siile 
(il  headlands,  river  outlets  or  other  oiistructions  to  the 
littiiral  drift,  little  or  no  material  may  be  available  with 
which  to  build  up  the  foreshore.  In  such  cases  long  low 
groins  may  be  usefully  constructed  for  the  purpose  of 
holiling  the  material  already  there  and  preventing  further 
loss.  If  there  is  a  cliff  at  high-water  mark,  the  erosion 
will  stop  if  we  prevent  material  being  moved  away  from 
the  base,  as  the  continued  erosion  is  dependent  on  the 
waves  and  currents  moving  away  the  debris  eroded  by 
direct  wave  impact.  The  loss  of  fine  material,  clay,  etc., 
cannot  be  prevented;  but  if  we  stop  the  movement  of  sand 
and  shingle,  then  there  will  be  a  sort  of  automatic  pro- 
tection by  the  sea  against  itself  due  to  the  formation  of  a 
bank  of  material  at  the  base  of  .the  cliff. 

Where  erosion  is  due  to  the  formation  and  inland  move- 
ment of  sand  dunes,  it  can  be  prevented  by  collecting  the 
inblown  sand  a  short  distance  back  from  high-water  line, 
and  the  formation  of  a  littoral  coast  protection  dune, 
which,  when  built  up  by  the  wind,  under  the  guidance  of 
man  to  a  proper  height  and  inclination,  serves  several  use- 
ful purposes.  In  the  first  place,  such  a  littoral  dune  pre- 
vents inland  sand  drift  and  the  formation  of  sand  wastes; 
secondly,  it  acts  as  an  embankment  or  second  line  of  de- 
fense against  coast  erosion ;  and,  thirdly,  it  enables  the 
reclamation  of  any  existing  areas  of  bare  sand  behind  the 
littoral  dune.  Where  a  large  littoral  dune  is  formed, 
which  prevents  the  inland  movement  of  sand,  the  tendency 
is  for  land  to  be  gained  from  the  sea  by  the  gradual  forma- 
tion of  small  irregular-shaped  dunes  in  front  of  the  jjro- 
tection  dune. 

Use  of  Vegetation 

Vegetation  plays  a  very  important  part  in  preventing 
coast  erosion,  by  building  up,  binding  and  consolidating 
natural  or  artificially  formed  littoral  dunes,  and  enables 
them  to  be  of  service  as  a  barrier  or  second  line  of  defense 
in  case  of  gales  at  exceptionally  high  tides.  If  covered  by 
vegetation  a  littoral  dune  forms  a  very  effective  sea  em- 
bankment. The  roots  of  the  various  grasses  bind  the  sand 
surface  and  the  foliage  catches  sand  blown  in,  the  vege- 
tation being  able  to  accommodate  itself  to  a  slowly  rising 
surface  level. 

By  sand  binding  grasses,  with  stems  bending  to  the  ele- 
ments, and  deep,  wide  roots  binding  the  sand  together  in 
a  network   of  strong   fibers,   Holland   largely  holds   the 


land  slu;  has  wrested  from  the  .sea.  That  fair,  fertile,  rich 
province,  the  peninsula  of  Eiderstadt,  in  the  south  of 
Friesland,  has  on  (he  point  toward  the  sea  only  a  short 
row  of  dunes — some  G  mi.  long;  but  the  people  talk  of 
their  fringe  of  sand  hills  as  if  it  were  a  border  set  with 
l)carls.  They  look  upon  it  as  their  best  protection  against 
-Veptune. 

While  sand-dune  endiankments,  when  raised  to  a  proper 
height  and  slope  and  fixed  by  vegetation,  are  undoubtedly 
a  very  cheap  and  effective  means  of  preventing  erosion  by 
the  inland  movement  of  dunes  and  form  a  valuable  second 
line  of  defense,  such  embankments  will  not,  however, 
withstand  some  damage  by  waves  during  high  tides  and 
gales.  They  require  constant  attention,  and  it  is  neces- 
sary immediately  to  repair,  by  collecting  fresh  sand  and 
rei)lanting  where  necessary,  any  breach  formed. 

Where  erosion,  due  to  the  movement  of  littoral  drift, 
caused  by  wave  and  current  action,  is  taking  place  on  the 
foreshore  in  front  of  the  dunes,  it  is  essential  to  stop  it  l)y 
groining;  otherwise  in  ((jurse  of  time  the  littoral  dune  will 
inevitably  be  undermined. 

LoNo  LoM-  Groi.ns  Best  Puotection 
Where  the  erosion  of  the  Xew  Jer.sey  and  Long  Island 
coasts  is  taking  place  and  being  actively  aided  by  high 
groins  and  vertical  or  nearly  vertical  bulkheads,  it  would 
be  necessary  to  cut  down  or  otherwise  modify  these  struc- 
tures before  any  successful  protection  works  can  be  built 
at  a  reasonable  cost.  The  keynote  of  success  is,  firstly, 
never  to  build  any  structure  which  offers  a  large  surface 
to  direct  wave  blow,  and,  secondly,  to  utilize  the  construc- 
tive forces  of  the  sea  to  build  up  a  natural  protecting 
barrier  of  sand  or  shingle  up  which  the  waves  can  harm- 
lessly roll  and  gradually  expend  their  energy  before 
reaching  high-water  mark.  This  can  only  be  accom- 
plished by  long  low  adjustable  groins  gradually  built  uj) 
as  the  shore  is  added  to  by  accretion.  Wherever  high 
groins  or  jetties  exist,  they  should  be  cut  down  so  that 
not  more  than  about  2  ft.  of  groin  projects  above  the 
shore.  Where  there  are  vertical  or  nearly  vertical  sea 
walls  or  bulkheads,  which  have  more  than  2  ft.  expo.sed  to 
wave  impact  at  high  tides,  then  an  outer  row  or  rows  of 
timber  or  concrete  piling  or  other  construction  must  be 
put  in  so  as  to  form  a  stepped  wall,  no  step  to  be  more 
than  2  ft.  high  above  the  one  below.  In  this  way  the 
energy  of  the  waves  will  be  gradually  diminished  as  each 
step  is  encountered,  and  the  backwash  instead  of  rushing 
down  with  gradually  accelerated  velocity,  will,  as  it  pours 
from  step  to  step,  have  its  velocity  destroyed. 

Action  of  Groins 

Coast  protection  by  means  of  groins  is  of  very  ancient 
origin,  dating  back  certainly  300  years;  but,  strange  to 
say,  until  quite  recent  years  very  little,  if  any,  advance 
was  made  in  the  methods  of  applying  them. 

Groins  can  accumulate  material  in  two  ways — either 
by  trapping  sand  or  shingle  moved  along  the  bottom  or  bv 
slowing  down  the  littoral  currents  and  thus  cause  them 
to  deposit  material  held  in  suspension.  To  trap  material 
moved  along  the  bottom  appears  to  have  been  until  recent 
years  the  sole  reason  for  erecting  groins;  but  a  very  large 
amount  of  sand  is  churned  up  by  wave  action  and  carried 
along  in  suspension  by  oblique  waves  and  wind-formed 
and  tidal  currents.  A  groin  should,  therefore,  be  designed 
to  slow  down  the  littoral  currents  as  well  as  collect  mate- 
rial moved  along  the  bottom. 
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While  almost  any  obstruction  built  across  the  foreshore 
nijl  sutyjoe  to  collect  shingle,  the  same  is  not  true  for  sand, 
if,  tlierefore,  we  erect  a  groin  suitable  for  collecting 
sand,  we  may  he  sure  that  it  will  also  cattli  and  retain 
shingle;  but  the  converse  of  this  is  by  no  means  true. 
(Jroins  should  not  be  built  so  as  to  entirely  stop  the 
littoral  or  alongshore  currents,  but  built  so  as  to  permit 
tiiem  to  flow,  bearing  their  l>urden  of  suspended  sand. 


FIGS.  10  TO  12. 


Fig.     11 
THRF.K   TYPES  OF  TIMBER   GROINS 


and  check  their  velocity,  and  thus  cause  them  to  deposit 
material  in  the  proper  place. 

In  designing  groins  for  collecting  sand  care  must  be 
taken  to  see  that  their  effect  is  not  to  divert  the  along- 
shore currents  in  a  seaward  direction,  either  by  making 
them  too  high  or  putting'  them  in  other  than  at  right 
angles  to  the  main  direction  of  the  flow  of  the  littoral 
currents. 

The  action  of  a  groin  in  accumulating  material  may 
also  be  due  to  the  reflei'tion  of  oblique  waves  landward. 
When  aii  oblique  wave  strikes  a  groin,  there  is  a  tend- 
ency for  it  to  be  reflected  landward  along  the  groin,  and 
the  disturbance  due  to  impact  will  stir  up  sand  on  the 
i)ottoni  and  carry  it  toward  the  land.  There  is,  no  doubt, 
an  escape  seaward;  of  the  reflected  water,  but  it  would 
naturally  not  be  so  concentrated  as  the  currents  due  to 
the  wave  impact  on  the  groin,  and  so  would  not  be  so 
effective  in  carrying  away  such  material  brought  in. 

Height  of  (inoiNs 

Before  the  introduction  of  the  lowl  groin  system  the 
general  practice  was  to  construct  what  may  be  termed 
"high  groins,"  which  commenced  at  high  water  and  were 
seldom  carried  right  dow^n  to  low-water  line.  They  were 
built  up  to  the  full  height  in  the  first  place,  and  the 
tops  were  usually  at  an  unvarying  gradient,  being  simply 
inclined  in  a  straight  line  seaward  without  any  regard  to 
the  varying  curvature  of  the  foreshore.  It  is  a  matter 
of  common  observation  that,  in  most  cases,  wliere  groins 
are  put  in  exceeding  2  or  3  ft.  in  height  above  the  shore 
level  irregular  accumulation  occurs.  There  is  visually 
no  building  up  of  the  shore  on  the  leeward  side,  but  actual 
ilenudation. 

High  groins  are  unnecessarily  costly,  since  they  expose 
a  large  surface  to  the  sea  and  must  consequently  be  built 
verv  strong.     The  important  thing  is  to  build  the  oroins 


low,  and  only  raise  them  as  the  shore  surface  is  raised. 
lai  this  way  a  groin  which  is  technically  a  low  one  may 
eventually,  as  the  shore  builds  up,  be  very  high,  when 
measured  from  its  foundations;  but  it  should  never  be 
high  above  the  shore  surface. 

DiiiEt'TioN  A.\D  Length  of  Groins 
The  efficiency  of  a  groin  depends  on  its  ability  to  inter- 
cept drift,  which  is  another  way  of  saying  that  it  depends 
|iartly  on  its  effective  length — that  is,  on  the  distance  to 
which  it  extends  across  the  littoral  currents.  It  is  obvious 
that  for  a  current  flowing  parallel  to  the  coast  line  any 
departure  from  the  right  angle  direction  means  a  reduc- 
tion in  efficiency  for  a  given  length  of  groin.  On  a  sandy 
shore  the  groin,  if  put  in  oblifpiely  and  directed  away 
from  the  side  from  which  the  prevalent  wind  waves  come, 
must  have  an  injurious  effect,  for  not  only  is  there  more 
surface  exposed  to  the  wave  stroke  and  a  consequently 
greater  liability  to  scour,  caused  by  the  rebound  of  the 
waves,  but  also  water  flowing  down  the  foreshore  from  the 
backwash  of  the  waves  is  intercepted  by  the  groin,  which 
thus  diverts  a  serious  current  to  one  part  of  the  shore. 
Instead  of  having  the  water -spread  out  in  a  thin  layer 
over  the  foreshore  it  is  concentrated  along  the  groin, 
producing  a  channel  dow-n  which  sand  is  swept.  'Any 
divergence  from  the  right  angle  direction  tends  to  divert 
the  alongshore  currents  in  a  seaward  or  landward  course, 
which  is  detrimental  to  sand  accumulation. 

On  sandy  shores  oblique  groins  not  only  have  serious 
disadvantages  compared  with  right-angle  groins,  but  are 
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also  more  costly,  as  they  are  more  liable  to  be  damaged 
by  waves  and  a  longer  groin  is  required  to  extend  from 
high-  to  low-water  line. 

On  shores  where  the  material  is  rhiefly  shingle,  and  the 
littoral  drift  almost  entirely  due  to  oblique  wind  waves 
moving  material  along  the  bottom,  groins  constructed 
at  or  nearly  at  right  angles  to  the  prevalent  oblique  wind 
waves  are  effective  in  preventing  shingle  travel ;  but  as 
most  of  the  shores  of  New  Jersey  and  Long  Island  are 
of  a  sandy  nature  it  is  not  necessary  to  consider  their 
action  or  the  relative  advantages  of  oblique  and  right- 
angle  groins  for  preventing  shingle  travel. 

Groins  should  always  extend  from  high-  to  low-water 
line,  and,  if  possible,  be  extended  seaward  of  low  water. 
The  longer  the  groin,  the  greater  will  be  its  eificiencv. 
Till'  siu'cess  of  submarine  groins  has  been  amply  proved. 
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There  is  usually  m  large  amount  of  niati-rial  traveling  just 
seaward  of  low  water,  owing  to  the  length  of  time  the  tide 
hangs  about  this  )ioint  and  to  the  sea  bed  being  always 
exposed  to  the  action  of  eiirrents  and  waves. 

DiSTANCK   Al'ART   Ol'   ClliOIXS 

The  distance  ajiart  of  groins  should  not  he  greater  than 
the  distance  between  high-  anil  low-water  lines,  and  in 
some  cases  slundd  be  considerably  less.  If  the  groins  are 
not  built  uj)  more  than  2  ft.  above  the  shore  level,  and 
added  to  as  accretion  takes  place,  they  may  be  placed 
v'Od  ft.  apart.  Provided  they  are  not  put  in  sufficiently 
close  together  to  cause  the  formation  of  an  eddy  or  swirl 
from  one  groin  to  the  other,  the  closer  together  they  are 
put,  the  more  quickly  will  the  shore  be  raised.  The  dis- 
tance apart,  therefore,  depends  to  some  extent  on  the 
amount  of  building  up  which  is  necessary.  If  the  groins 
are  only  required  to  hold  material  already  there,  or  to 
build  up  the  shore  to  a  small  extent,  they  may  be  put  far- 
ther apart  tlian  in  cases  where  it  is  necessary  rapidly  tf» 
accrete  nuiterial  in  order  to  ]n-event  serious  erosion. 

Matkiuals  of  Constructiov 
In  selecting  mateials  for  constructing  eoast-])rotection 
works,  durability  and  high  specific  gravity  are  the  prin- 
cipal qualities  to  be  .<ought  after.     Durability  is  affected 


and  sea  walls.     It  is  more  dural)le  than  timber  and  has 
the  advantage  of  having  a  higher  specific  gravity. 

f     Mr.TIIOOS  OF  CO.N'STRUCTING  (iROINS 

The  method  of  constructing  the  groins  to  get  the  liesl 
results  must  be  such  that  the  groin  can  he  added  to  from 
time  to  time,  as  accumulation  takes  place,  and  therefore, 
as  a  general  rule,  some  form  of  construction  consisting  of 
piles  or  columns  and  plants  or  slabs  is  the  best  and  cheap- 
est to  use. 

Pigs.  10,  II  and  \2  show  three  methods  useil  for  con- 
structing Case  timber  groins,  and  Fig.  13  illustrates  the 
construction  of  reinforced-concrete  Case  groins  near 
Brighton  in  England. 

For  shores  where  there  is  a  subsoil  of  clay  or  other 
hard  material  at  a  reasonable  distance  undci'  the  surface, 
the  jH-actice  of  fixing  the  piles  by  embeilding  their  lower 
eiuls  in  concrete  rammed  into  holes  dug  in  the  foreshon- 
is  the  best  possible  method  and  the  chca|)est.  The  i)ile.- 
I>ra<tically  become  welded  into  the  substratum  and  in 
c-lay,  where  canting  of  driven  piles  is  such  a  common 
difficulty  owing  to  the  small  amount  of  surface  exposed, 
permitting  them  to  force  the  clay  aside.  A  i)ile  set  in 
concrete  gives  a  better  grip  to  the  shore  and  will  not  cant 
or  be  displaced  as  easily  as  a  driven  pile.  The  method  of 
construction  shown  in  Fig.  13  has  been  successfully  used 


FIGS.   H   AND  15.     SHORE  AT  DEAL,  ENGLAND,   BEFORE    AND  AFTER   BKIXG  BUILT   UP  BY  GROINS 


by  ordinary  decay,  erosion  Ijy  moving  sand  and  stones, 
chemical  action,  and  exposure  to  changes  of  temperature, 
as  well  as  by  the  direct  blow  of  the  waves  and  by  the 
destructive  action  of  sea  worms. 

Many  methods  have  been  tried  to  prevent  timber  from 
being  destroyed  by  marine  borers.  In  Holland  "'teredo 
nails"  are  used  with  fairly  satisfactory  results.  They  are 
flat-headed  iron  nails  driven  in  close  together;  on  rusting 
they  form  an  impervious  skin  over  the  surface  of  the  tim- 
ber. Creosoting  is  the  method  used  in  many  places  to 
prevent -the  destruction  of  timber  by  the  teredo  and 
limnoria.  ^^'hile  it  undoubtedly  preserves  the  timber  to 
a  certain  extent,  the  author  has,  in  numerous  places,  seen 
timber  impregnated  with  the  maximum  amount  of  creo- 
sote possible  quickly  attacked  and  eaten  by  these  borers. 
AA'hen  creosoted  timber  is  immersed  in  sea  water,  the  creo- 
sote is  gradually  expelled  aid  its  place  taken  by  the  salt 
water;  but  if  there  is  no  soft  uncreofoted  timber  available 
for  the  teredo  to  eat  up,  they  will  attack  the  creosoted 
timber  almost  as  soon  as  it  is  put  in. 

After  many  years'  practical  experience  in  the  design 
and  construction  of  coast-protection  works  the  author  has 
no  hesitation  in  saying  that,  as  a  general  rule,  reinforced, 
concrete  is  the  best  material  to  use  for  constructin<r  groins 


on  sandy  shores  where  there  was  no  sul)soil  within  a  rea- 
sonable depth.  The  method  of  fixing  the  planking  or 
slabs  is  of  no  special  importance,  provided  that  if  a 
single  pile  is  used  every  plank  is  firmly  fixed  to  the  pile, 
and  in  the  case  of  a  composite  pile  that  the  top  plank  is 
rigidly  fixed  to  the  pile.  The  use  of  the  composite  pile 
does  away  with  the  necessity  of  rigidly  fixing  all  the 
planks  and  makes  it  impossible  for  the  lower  planks  to 
come  off,  which  often  occurs  during  storms  when  a  single 
pile  is  used. 

Care  must  always  be  taken  to  see  that  the  planking  is 
]iut  in  sufficiently  far  below  the  shore  surface  to  avoid 
risk  of  underruus. 

If  low  groins  are  ]uit  in  tlu're  is  no  necessity  for  having 
stmts,  which  are,  of  course,  essential  in  the  case  of  high 
groins.  Struts  not  only  add  considerably  to  the  cost,  but 
on  sandy  shores  scour  often  takes  place  round  each  strut. 

Kfficikncy  of  Long  Low  Groins 

Where  there  is  a  plentiful  supply  of  material  traveling, 
long  low  groins  cannot  fail  to  collect  sand  or  shingle  ami 
build  up  the  shore,  if  they  are  properly  constructed  and 
put  in  at  the  correct  distance  apart  and  at  the  proper 
angle  to  the  coast  line.     If  the  sroins  are  constructed  of 
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timber  it  is  necessary  to  keep  them  in  a  proper  state  of 
repair  and  renew  any  piles  or  planks  as  soon  as  they  are 
eaten  away  by  the  teredo.  Eeinforced-concrete  groins,  if 
properly  built  in  the  first  place,  are  practically  everlasting, 
and  it  is  only  necessary  to  add  the  planking  slabs  as  ac- 
cunndation  takes  place. 

When  the  Case  system  of  groining  was  adopted  at  Dym- 
church,  England,  in  1894,  the  seawall,  which  is  about  3 
mi.  long  and  protects  60,000  acres  of  low-lying  land  from 
inundation  by  the  sea,  was  in  a  very  precarious  condition, 
and  its  upkeep  cost  an  enormous  sum  of  money.  Breaches 
in  the  wall  had  to  be  constantly  repaired.  The  foreshore 
at  that  time  consisted  of  wet  sand,  mud,  and  pools  of 
water.  By  1898  the  conditions  had  so  improved  that  hard 
sand  had  taken  the  place  of  the  mud  and  pools  of  water, 
and  from  7  to  8  ft.  of  sand  had  in  places  accumulated 
near  the  toe  of  the  wall.  Over  the  whole  distance  of  3  mi. 
the  shore  has  on  the  average  been  raised  4  ft.  6  in.  and 
the  low-water  line  has  been  driven  seaward  about  400  ft. 

At  Deal,  England,  between  1872  and  1808  high-water 
line  had  advanced  40  ft.  and  low-water  line  160  ft.,  the 
Borough  Council  being  constantly  obliged  to  spend  large 
sums  of  money  in  repairing  the  sea  wall  and  promenade 
road,  which  in  various  places  were  breached  by  the  sea. 
According  to  a  report  made  by  the  borough  engineer,  a 
total  of  58,878  tons  of  material  was  accumulated  by  the 
Case  groins  between  1898  and  1900,  and  low-water  line 
was  driven  seaward  an  average  distance  of  50  ft. 

FOKMATION  OF  LiTTOHAL  DUNES 

When  sand  moves  inland  and  erosion  is  due  to  the  in- 
land movement  of  sand  dunes,  it  is  necessary  artificially 
to  raise  the  height  of  the  existing  dunes  on  tlie  coast 
margin  or  form  a  littoral  dune.  The  best  place  for  the 
littoral  dune  is  about  100  ft.  landward  of  highwater 
spring  tides.  The  first  step  to  be  taken  is  the  erection  of 
a  continuous  line  of  paling  fencing.  This  should  consist 
of  boards  about  6  ft.  long  by  about  6  in.  wide  and  1  in. 
thick,  the  bottom  ends  being  pointed.  The  planks  should 
be  driven  about  3  ft.  into  the  sand,  a  space  of  1  in.  being 
left  between  the  planks.  Sand  transported  inland  then 
accumulates  on  both  sides  of  the  fence,  and  when  it  has 
risen  to  within  a  few  inches  of  the  top  of  the  planks  they 
should  be  pulled  up  about  3  ft.  This  can  be  accom- 
plished by  means  of  levers  and  the  process  repeated  until 
a  littoral  dune  has  been  built  up  high  enough  to  prevent 
sand  from  being  drifted  inland.  Experience  has  shown 
that  the  height  required  to  prevent  inland  drift  is,  as  a 
general  rule,  about  40  ft.  The  best  slope  for  the  sea 
face  is  7  deg.  and  for  the  land  face  23  deg.  with  the  hori- 
zontal. By  altering  the  position  of  the  fence,  or  putting 
in  a  double  row  of  fencing  a  few  feet  apart,  the  slopes  can 
within  certain  limits  be  regulated  at  will. 

When  the  dune  has  been  built  up  it  should  be  planted 
with  sand-loving  grasses  or  shrubs  on  both  faces.  Some- 
times difficulty  is  experienced  in  getting  the  vegetation  to 
grow  on  the  sea  face.  In  that  case  it  may  be  protected 
from  sand  drift  while  the  plants  are  establishing  them- 
selves by  putting  up  a  temporary  fence  on  the  sea  side. 

In  France  tufts  of  marram  grass  are  planted  in  winter- 
time in  front  of  the  fences  in  quinquex  order,  and  between 
the  plants  seeds  of  other  grasses  are  sown.  On  the  sea  side 
of  the  dune  121  marram  plants  and  514  lb.  of  grass  seed 
are  used  to  each  acre  of  surface. 

The  increase  in  height  of  the  dune  will  depend  on  its 
size;  and  it  is  useless  to  attempt  systematic  planting  until 


the  size  of  the  dune  is  such  that  the  increase  in  height  of 
the  slopes  is  not  more  than  1  ft.  per  annum.  Suitable 
grasses  and  shrubs  will,  by  upgrowth,  adjust  themselves 
to  a  surface  level  which  is  rising  at  this  rate. 

In  places  where  the  foreshore  has  become  lowered  in 
front  of  the  dune  by  littoral  drift  and  where  the  supply 
of  inblown  sand  has  practically  ceased  for  some  reason, 
the  dune  face  will  be  exposed  to  wind  action,  salt  spray 
and  wave  action  during  storms  and  very  high  tides,  and 
in  such  situations  it  is  difficult  for  the  vegetation  to  grow 
on  the  lower  part  of  the  sea  face.  To  protect  the  dunes 
while  groins  are  building  up  the  foreshore  again  an  arti- 
ficial facing  of  fascines  or  reinforced  concrete  is  often 
used  in  Holland  on  the  lower  part  of  the  dune  slope  just 
above  high-water  line. 

PnoTECTioN  Works  on  the  New  Jersey  Coast 

The  coast-protection  works  constructed  on  the  New 
Jersey  coast  have,  on  the  whole,  met  with  little  success, 
although  vast  sums  of  money  have  been  spent  in  con- 
structing groins  or  jetties  and  bulkheads.  Many  of  the 
works  put  up  are  striking  examples  of  the  futility  of  com- 
bating the  waves  and  currents.  Instead  of  protecting  the 
coast,  many  of  the  works  are  most  efficient  coast  eroders 
and  splendid  examples  of  how  not  to  construct  coast- 
protection  works.  The  money  spent  has  unfortunately 
been  more  than  wasted,  since  the  failures  have,  in  a  large 
degree,  hindered  the  adoption  of  other  plans,  based  on 
wider  experience.  Most  of  the  systems  adopted  are  very 
similar  and  consist  of  pile  groins  filled  with  brush  and 
stone,  usually  built  up  4  or  5  ft.  abo\e  the  shore  sur- 
face. A  certain  amount  of  accumulation  takes  place 
on  the  windward  side  and  considerable  erosion  on  the 
leeward  side.  If  the  property  is  valuable  and  the  ero- 
sion continues — as  it  usually  does — a  vertical,  or  nearly 
vertical,  bulkhead  is  constructed  a  little  back  from  high 
water  and  parallel  to  the  shore  line.  These  works  cost 
from  $15  to  $50  per  ft.  run  of  frontage.  The  erosion 
still  goes  on  and  in  course  of  time  the  bulkhead  is  de- 
stroyed. The  houses  in  front  are  then  moved  back 
and  the  same  process  begins  all  over  again." 

The  reasons  for  the  general  failure  of  the  works  are : 
Firstly,  the  groins  are  built  too  high,  are  not  long  enough 
and  have  not  the  proper  slope;  secondly,  the  vertical  or 
nearly  vertical  bulkheads  greatly  assist  the  erosion ; 
thirdly,  proper  steps  have  not  been  taken  to  prevent  the 
inland  movement  of  the  sand  spits  and  sand  islands. 

After  many  years'  experience  in  designing  coast  works 
on  all  kinds  of  shores,  the  author  is  firmly  of  the  opin- 
ion that  the  New  Jersey  coast  could  be  permanently 
protected  at  a  moderate  cost  by  constructing  a  compre- 
hensive system  of  long,  low,  reinforced-concrete  groins, 
extending  out  to  and  beyond  low-water  line,  modifying 
the  existing  jetties  by  ctttting  them  down  and,  where  they 
are  essential,  forming  the  bulkheads  into  stepped  sea 
walls,  and  lastly  by  raising  and  planting  where  necessary 
the  natural  sand  embankments  or  forming  a  littoral  dune 
to  prevent  the  inland  movement  of  the  sand  spits  and 
sand  islands.    . 

It  is  probable  that  the  cost  of  permanent  works  would 
be  little  more  than  the  cost  of  constructing  the  timber 
groins  and  bulkheads  which  have  proved  a  failure  and 
which  moreover  only  last  a  few  years. 

"See  transactions,  American  Society  of  Civil  Engineers,  Vol. 
23  and  Report  of  State  Geologist  of  New  Jersey,  1905  and 
1913. 
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syyoi'SJS — /trscriiiliiin  n}  somr  iiotciroriliij 
features  of  construction  work  and  some  unu.'^ual 
drt'plopmcnts  in  routine  maintenance  worl-.  Sup- 
plenieni  to  Part  1  on  the  organization,  plant  and 

eiinipnirnt .  In  " /•hu/ineeriin/  Xeirs."  An;/,  -'i.  lUI'i. 

All  water  mains  in  Spriiijiliclil,  Mass.,  arc  laid  liy 
municipal  day  lahur  uiuler  the  general  stipervisidii  ol'  the 
assistant  superintendent  of  the  water-works.  Two  gangs 
are  constantly  employed  during  the  working  season,  each 
in  charge  of  a  foreman,  and  he  and  one  or  two  of  the  more 
experienced  lalxners  are  the  only  permanent  employees 
in  this  liranch  of  the  service.     All  service  connections  arc 


FIG.    1.     CONCRETE   BLOCKS  FOR  HTDR.XNT  SETTTNCiS 

made  by  a  separate  gang.  For  service  pipe  the  city  uses 
galvanized  wrought-iron  and  lead-lined  wronght-iron 
jnpe.  In  the  past,  cement-lined  pipe  has  been  used  for 
both  mains  and  services.  The  pressures  are  high  (87  to 
147  lb.).  Lead  and  leadite  are  employed  for  calking 
joints. 

There  are  two  or  tliree  details  in  connection  with  the 
i-onstruction  work  in  setting  hydrants  which  are  of  par- 
ticular interest.  Owing  to  the  high  pressures  at  hydrant 
connections,  trouble  was  experienced  with  leaks  caused  by 
the  lead-packed  joints  coming  loose,  due  to  the  hydrant 
pushing  out  or  settling  in  soft  ground.  To  prevent  this. 
a  tlat  concrete  block  (about  I"2x18x6  in.)  is  placed  under 
the  ba.se  of  each  hydrant,  at  its  junction  with  the  main, 
and  hack  of  this  connection  a  heavy  double  wedge-shaped 
block  (about  •J-lxl^xGx-l:  in.)  is  inserted,  which  effectually 
prevents  loosening  of  connections.  These  blocks  (Fig.  1  i 
are  made  in  collajisible  molds  at  the  water-works  plant  on 
rainy  days  and  in  the  winter  time. 

Another  specialty  is  a  gate-box  of  the  water-works 
superintendent's  (A.  E.  Martin)  own  design  (Figs.  "^ 
and  3).  It  was  found  that  small  changes  in  street  grades 
were  a  constant  source  of  annoyance  to  the  water  depart- 
ment, which  is  called  on  to  reset  the  gate-boxes  to  the  new 
grade.  A  telescopic  box  was  designed,  the  lower  part  of 
which  is  of  the  standard  type,  but  the  upper  half  has  a 
spiral  flange  or  deep  thread  cast  iipon  the  exterior,  and 
has  slots  to  fit  the  prongs  of  a  special  wrench  in  the  flange 
which  holds  the  cover.  Hence,  to  adjust  the  box  to  ai:  * 
new  street  grade  it  is  only  necessary  to  remove  the  coyi'r. 
insert  the  .special  wrench  (Fig.  3)  and  screw  the  box 
casting  up  or  down,  as  the  case  may  require.  This  casting 
is  made  in  a  loi-al  fouiidrv  and  is  not  patented. 


Iiecords  of  all  main  gale  valves,  hydrants  and  services 
of  3  in.  or  over  are  kejit  in  flexible-covered  notebooks 
8i/|\-lP/i  in.  in  size.  Fig.  4  is  a  reproduction  of  a  part 
of  a  page.  Eacii  page  covers  a  nunii)ered  section  of  the 
city,  l.jOOx^ooO  rt.,  on  a  scale  of  1  in.  =  2rM  ft.,  and  at 
least  on(>  valve  without  the  border  of  the  section  on  all 


FIG.   2.     SPECIAL  GATE-V.\LVE  BOXES 

main  entering  or  leaving  this  section  is  shown.  Only 
three  or  four  copies  of  this  notebook  are  kept,  one  of 
which  of  course  is  part  of  the  emergency-truck  equipment. 
Each  valve  is  numbered,  as  shown,  within  a  circle. 
Those  numbers  inclosed  in  squares  or  rectangles  are  sewer 
flush  gates,  which  are  two  .^Vo-in.  wheel  valves  (without 
the  wheel)  in  ordinary  valve  boxes.  A  description  of  each 
gate  location  arranged  consecutively  by  numbers  is  bound 
in  a  separate  cover.  These  are  printed  in  two  rows 
to  a  page  in  large  type  and  read  as  follows: 
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Winchester  St.,  at  Monroe,  4'  M. 

22'  8 "  from  N.  E.  corner,  33'  6 "  from  N.  W.  cor- 
ner of  Monroe  and  Winchester  Sts.,  11'  10"  S.  of  N. 
line  of  Monroe  St.    Spiral. 


To  find  all  the  valves  dii  a  certain  street  or  to  locate  a 
particular  valve  on  the  map,  a  printed  index  is  provided, 
which  is  also  bound  into  the  notebook.  The  following  is 
typical  of  the  entries : 


INDEX. 

LbCATION 

t 

Main 
or  Side 

Numb 

CHESTNUT  ST. 

1     Worcester  St., 

C 

188 
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Wherever  there  is  a  chance  of  valves  being  added,  blanks 
are  left  under  each  street  heading  to  be  filled  in  as  may 
be  necessary.  Each  foreman  has  a  book  of  valve  lo- 
cations which  is  carried  about  in  a  canvas  bag.  When 
permanent  objects  to  use  as  ties  are  lacking — as  in  the 


FIG.  3.     SPECIAL  WRENCH  FOR  CHANGING  VALVE- 
BOX   ELEVATION 

outlying,  sparsely  settled  parts  of  the  city — a  concrete 
slab  8x11/2  ft.  by  4  in.,  not  unlike  a  grave-stone  in  appear- 
ance, is  set  up  beside  the  road  and  ties  made  to  this. 
Fig.  5  shows  such  a  slab.  The  letters  W.  6.  (water  gate) 
and  the  distance  out  to  the  valve  in  feet  are  cast  on  the 
face  of  the  slab. 

Every  service  connection  is  located  and  the  records 
kept  on  cards  4x6  in.,  of  which  Fig.  6  is  a  small-size  re- 
])roduction.  The  cards  are  filed  under  the  name  of 
the  street  and  the  number  on  the  street.  The  rougli 
sketch  on  the  reverse  side  (Fig.  7)  is  made  in  the  field 
with  a  small  field  drawing  kit  consisting  of  a  board 
about  10x14  in.  with  straight-edge  and  triangles  at- 
tached and  is  the  original  record  from  which  the  type- 
written description  on  the  face  of  the  card  is  made.  These 
little  surveys  of  the  serv- 
ice connections  were 
made  at  odd  times  by  the 
sujierintendent's  assistant 
until  the  records  were 
brought  up  to  date.  Now 
it  is  a  very  simple  matter 
to  make  the  record  when 
the  service  is  installed. 
The  record  cards  can  be 
taken  out  of  the  files  and 
to  the  job  when  it  is 
necessary  for  any  particu- 
lar reason  to  find  and  dig 
out  a  service  connection. 
During  the  winter  there 
are  the  usual  regular  inspections  of  hydrants  to  prevent 
their  being  found  frozen  and  useless  in  case  of  a  fire. 
That  this  may  not  be  considered  merely  perfunctory,  and 
to  have  proof  of  careful  inspection  in  case  of  complaint 


JNCRETE  TIE  SLAB 


by  the  fire  department,  a  system  of  recording  these  inspec- 
tions has  been  devised. 

Every  hydrant  has  a  number  tag,  and  the  numbers  of 
the  hydrants  inspected  are  recorded  on  a  special  slip, 
which  each  day  is  turned  over  by  the  inspector  to  the 
foreman  in  charge  of  this  work.  The  slip  contains 
space  for  any  remarks,  such,  for  instance,  as:  "Worcester 
and  Fish  Ave.,  number  tag  gone.  No.  9S — 1  ft.  of  water ; 
No.  419—3  ft.  6  in.  of  water." 

The  inspection  slips  are  signed  by  the  foreman  and 
filed  at  the  office,  where  a  permanent  record  of  all  inspec- 
tions  is   kept.     These   records   are   on   blue-ruled   cross- 
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section  paper,  ISV^xiyi/o  '"•>  which  in  vertical  columns, 
gives  the  number  of  the  hydrant,  a  description  of  its 
location,  and  a  blank  square  for  every  day,  each  sheet 
sufficing  for  two  months.  A  check  mark  in  the  square 
under  the  date  of  inspection  signifies  that  the  hydrant  is 
in  good  condition,  F  means  it  is  frozen,  IT'  full  of  water, 
2  that  there  was  2  ft.  of  water  in  the  hydrant,  etc.  Every 
hydrant  is  thus  accounted  for  at  least  twice  a  week,  and 
in  severe  weather  every  day  or  two. 

An  unusual  feature  of  the  water-works  maintenance 
work  is  the  regular  employment  of  a  water-gate  testing 
gang.  This  is  another  of  Mr.  Martin's  innovations.  It 
was  found  that  the  gate-boxes  frequently  became  clogged 
up,  or  the  gates  so  set  that  to  open  and  close  them  in  an 
emergency  was  sometimes  difficult,  so  a  regular  gang  was 
organized  whose  sole  duty  it  is  to  travel  about  the  city 
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(ipt'iiiiiji-  and  closiiiu,  oiliiit;-  and  ])acking  gate  valves,  and  dirt  aiid  in  workini,'  order,  l)ut  it  I'aniiiiarizos  the  men 
wiiere  ueeessary,  in  new  street  work,  ehan^tiini;  the  eleva-  with  the  location  and  operation  of  all  these  valves,  which 
tions  of  the  gate-hoxes.  is  very  important  in  oases  of  bad  breaks.    The  gate  valves 

The  gang  is  composed  of  a  foreman  and  three  men  and     are  obviously  an  im])ortant  part  of  a  water-works  system, 
is  outfitted  with  a  one-horse  wagon  (Fig.  8)  and  an  equip-      and  to  have  an  efficient  system  every  part  of  it  should  be 

ke]it  in  good  working  order. 


94  Shattuck 

F.   W.  i  R.    Zillnskl 


5/22/15 


iby    Patrick  Casay 


:tup  in  vfclk  I.i;.  (1")  9'0"  from  H  line  of  St. 
14*0"  W  of  3  linef  of  body  of  house  .  Corp  15'0"  from  S 
line  of  St.,   25'6"   from  stop   in  nalk,   online  with  same. 


FIU.    «.       RECORD    CARD    FOR    SERVICE    CONNECTION 

nient  of  picks,  shovels,  spoons,  etc.,  for  cleaning  gate- 
boxes,  wrenches  and  other  small  tools,  not  the  least  im- 
portant of  which  is  a  small  mirror  for  reflecting  the  rays 
of  the  sun  into  the  gate-box.  From  1200  to  1500  gates 
are  tried  each  month,  or  every  gate  is  tested  at  least  twice 
a  year.  It  is  expected  eventually  to  have  a  specially  de- 
signed small  motor  truck  for  this  service.  This  gang 
iiis])ects  hydrants  during  the  fowr  winter  months. 

The  foreman  turns  into  the  office  each  day  a  slip  (Fig. 
9)  which  gives  the  number  of  the  gate  valves  inspected, 
the  number  of  half-turns  to  open  or  close,  the  kind  of 
c'over,  and  any  additional  remarks,  such  as  errors  in 
recorded  location,  etc.  A  permanent  record  of  these  in- 
.spections  is  kept  in  the  office  on  cards  5x8  in.,  of  which 
Fig.  10  is  a  small-size  reproduction.  There  is  a  card  for 
each  gate  and  a  full  record  is  kept  on  this  card  of  every 
time  the  gate  is  inspected.     The  foreman  in  noting  the 


FIG.   S.      GATE-VALVE  TESTING   GANG,   SPRINGFIELD, 
MASS.,    WATER-WORKS 

number  of  half-turns  to  operate  the  valve  makes  it  pos- 
sible for  the  office  to  check  the  completeness  of  his  inspec- 
tion, as  well  as  to  determine  whether  the  gate  is  properly 
operating. 

There  are  a  number  of  advantages  in  such  a  regular 
'Sdte  inspection.     It  not  only  keeps  the  valve  boxes  free  of 
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FIG.    10.      INSPECTION   RECORD  OF  GATE   VALVES 

Mr.  Martin,  in  his  annual  report  to  the  Board  of  Water 
Commissioners  for  the  year  191-1,  when  this  part  of  the 
work  was  inaugurated,  states :  "This  work  (regularly  op- 
erating the  gates  and  keeping  the  boxes  raised  to  grade) 
I  consider  of  vital  importance,  as  in  the  case  of  a  break, 
minutes  lost  looking  for  a  gate  box  are  very  valuable,  to 
the  extent  sometimes  of  hundreds  or  even  thousands  of 
dollars."  In  making  this  statement  he  writes  from  many 
years'  experience  with  such  breaks ;  a  serious  one  oc- 
curred just  before  the  inauguration  of  the  gate-inspec- 
tion work  noted  in  this  article. 
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l^v  (1.  B.  Iin  II  \N.\\^ 


SlWOI'i'^IlS — The  {wculiariiies  of  Sotilhi'ni  rural- 
road  iiiiproveineiil  are  explained  In  Ihc  llf/hl  of 
anle-belluin  eondUioiis.  Methods  and  costs  of 
recoiisiructing  cordiirotj  roads  are  given. 

'I'lii'if  ;irc  ill  llie  Siiiillu'rii  St.iiti.^'-  niaiiy  miles  (if  rural 
roads  which  are  never  seen  l)y  cross-country  tourists  and 
therefore  are  seldom  considered  in  the  widespread  good- 
roads  propaganda.  Nevertheless  they  are  important 
thoroughfares  to  the  communities  they  serve,  and  their 
improvement  is  becoming  urgent.  While  not  calling  for 
much  engineering  design,  the  improvement  of  these  roads 
might  very  properly  come  within  the  practice  of  local 
surveyors  and  engineers,  and  the  improvement  may  be 
extravagant  or  economical,  according  to  the  judgment 
and  experience  of  the  engineer. 

Eaisly  Road  Con'oitioxs  in  thic  South 

A  brief  resume  of  early  conditions  is  essential  to  an 
understanding  of  some  peculiarities  now  met  with  in 
Southern  road  work.  It  is  well  known  that  previous 
to  the  Civil  War  the  South  was  jjrei'minently  an  agricnl- 


Tliis  system  had  disadvantages.  It  was  a  handy  venge- 
ance to  close  the  freight  roads  over  one's  estate  to  the 
wagons  of  an  enemy.  As  these  estates  .seldom  contained 
less  than  1000  acres  and  often  many  thousands,  the  clos- 
ing of  roads  compelled  a  roundabout  way  to  the  market. 
There  was  also  the  possibility  that  cliques  could  "freeze 
out"  other  proprietors  by  combining  to  close  avenues  for 
freight  hauling. 

IIai'uazaiu)  Manner  of  Road  IjOcatiox 

For  ycai's  rollowing  the  Civil  AVar  the  old  private-road 
system  held  sway,  strangling  many  fine  farms.  Together 
with  the  scarcity  of  intelligent  farm  labor,  it  was  one  of 
the  factors  in  the  temporary  stagnation  of  much  Southern 
farming  after  the  war.  Even  the  incompetent  labor  left 
could  have  accomplished  something  had  there  been  outlets 
for  crops,  which  were  not  liable  to  be  closed  over  night. 
Thousands  of  acres  of  once  fertile  lands  were  abandoned. 
Since  then  these  large  estates- have  been  cut  up  into  farms 
which  one  family  can  handle — from  25  to  300  acres — with 
some  sort  of  highway  guaranteed. 

In  many  Southern  road  districts  it  has  become  an 
established  legal  princi]ile  that  "roads  existing  when  the 


FIG.    1.      .SURVIVAL    OP    A.XTK- I  ;i:i,l.r  M    TKAX.SI'.  )|:TAT1i  i.\ 

METHODS;    moving;    A    41i-TOX     BoILKR    FOR 

A    SAWMILL 

tural  region  of  large  estates  and  few  i-ailroads.  Trans- 
portation to  the  market  from  the  interior  for  distances  of 
100  to  200  mi.  was  by  freight  wagons;  passenger  travel 
was  by  stage,  carriage  and  quite  largely  by  horseback. 

Road  laws  were  perhaps  the  most  negligible  of  any  of 
the  laws.  \Miile  the  Southern  highway  commissions  are 
now  gradually  developing  efficiency  in  rural-road  work, 
they  are  often  hindered  by  the  old-time  county-supervisor 
system.  With  competent  biisiness  men  in  oflice  this  sys- 
tem works  well,  but  there  are  still  too  few  nptodate  men 
connected  with  the.se  county-supervisor  boards. 

Before  the  Civil  War  the  rural  South  had  very  few 
really  publiu  road<?.  The  passenger  or  stage  roads 
were  mostly  toll  roads,  built  and  maintained  liy  indi- 
viduals and  not  communities.  The  greater  part  ol'  the 
freight  tonnage  was  carried  on  other  roads  built  and 
mairitained  over  private  lands  by  the  owners  of  estates. 


•Surveyor.  Woodford.  Va. 


Fie:,   z.     i:xA.Mi'LE  of  southern  C(  iri  >i'i;.  iv   ruau 

BUILT    IN    CUT    THROUGH    BOTTOM 
LAND 

e.state  was  subdivided  shall  be  roads  for  the  different 
parts."  At  the  same  time  such  of  the  old  freight  and 
passenger  reads  as  were  desired  were  brought  under  the 
wing  of  the  county-road  organizations.  This  was  the 
inception  of  ])ractically  the  South's  whole  rural-road  sys- 
tem, so  it  can  be  seen  that  in  dealing  with  these  roads  we 
are  dealing  with  highways  largely  planned  and  executed 
in  accordance  with  private  ideas  or  even  temperamental 
whims.  Records  are  meager,  but  those  available  sliow 
that  the  best  roads  were  built  by  estate  o\\ners  of  military 
experience. 

('(iiinriKiv  RciAiis  Bkcomk  Fxendurable 

Years  ago  plank  roads  built  as  toll  roads  were  much 
in  vogue.  Evidences  of  planking  frequently  appear  on 
old  Southern  passenger  roads,  but  for  freight  traffic  sawed 
lumber  was  considered  extravagant.  Plenty  of  suitable 
poles,  however,  were  generally  handy  to  the  wet  places 
of  these  roads  and  there  was  likewise  plenty  of  labor,  so 
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corduroy  roads  were  laid  on  soggy  stretehes.  This  hahit 
jiersisted  until  very  recently,  when  the  popularizing  ol' 
i!ic  automobile  made  corduroy  roads  no  longer  endurable. 

The  corduroy  surfaces  were  rough,  but  of  more  import- 
ance, they  had  been  laid  largely  in  creek  and  river  bottoms 
subject  to  overflow.  In  building  a  corduroy  road  a  level 
surface  was  essential  for  the  length  of  the  pole;  and  labor 
being  plentiful  aiul  earth-moving  equi])ment  scarce,  the 
ante-bellum  road  builder  obtained  this  level  surface  by 
digging  and  not  by  filling,  as  would  be  done  now.  We 
thus  have  roads  through  bottom  lands  as  low  or  lower 
than  the  surrounding  surface. 

So  heavy  is  the  rainfall  in  the  South  and  Southeast 
that  high  floods  are  customary,  and  while  often  a  long- 
legged  steer  or  horse  could  get  over  the  submerged  roads, 
modern  low-hung  automobiles  cannot.  Flood  levels  of 
()  to  8  ft.  or  more  are  often  found  on  these  old  corduniy 
roads  making  them  quite  impassable. 

liKCUNSTRUCriXCi    IlIK    Ol.l)   liOADS 

The  predominating  kinds  of  timber  dug  out  of  the 
later-built  roads  are  ash,  sweet  gum  and  pine.  Much 
cedar,  locust,  sassafras,  oak,  etc.,  was  used  previous  to  the 
war.  Long-lasting  woods,  like  cedar,  sassafras,  white 
oak  and  locust,  are  still  good,  and  if  it  were  known  that 
these  woods  onl_y  had  been  used,  the  improvement  could 
be  made  on  top  of  the  old  road.  Other  woods  have  de- 
cayed, or  are  decaying,  and  therefore  the  removal  of  the 


mate  for  a  relocation  must  consider  the  cost  of  clearing 
a  new  right-of-way. 

Plan  4  is  used  where  relocation  is  undesirable  and 
where  the  finished  surface  of  the  roadway  is  to  be  30  in. 
or  more  above  the  buried  wood.  In  this  case,  for  the 
gravel  road  now  largely  being  built  throughout  rural 
X'irginia,  at  least  18  in.  of  soil  from  near-by  borrow 
pits  is  filled  in  over  the  old  road,  then  12  in.  of  bank-run 
gravel  is  spread  for  surfacing  material.  The  cushion 
of  soil  is  usually  compacted  by  rolling  in  about  18-in. 
layers.  The  gravel  is  not  compacted  except  by  the  teams 
and  wagons  hauling  it. 

Control  of  tui';  Tkai'I'Ic  Lo.vds 
Thus  cheaply  built  and  well-maintamed,  this  type  of 
soil-gravel  road  has  been  found  suited  to  moderate  auto- 
nu)bile  traffic,  and  it  will  hold  its  surface  if  heavy  loads 
are  prohibited  while  the  surface  and  soil  cushion  are 
soggy  from  thawing  or  long  wet  ])eriods.  In  the  South 
roads  are  subjected  to  continuous  freezing  and  thawing 
all  through  the  winter,  which  is  extremely  trying  to  any 
type  of  earth  road.  Frequent  rains  are  experienced  also. 
By  several  state  laws  boards  of  supervisors  are  given 
authority  to  control  loads  on  im])raved  highways,  and  this 
authority  is  now  largely  exercised,  the  limit  being  1000  lb. 
]ier  wagon  when  the  roads  are  thawing  or  soggy. 

Perhaps  75  per  cent,  of  the  heavy  traffic  over  Southern 
rural  roads  has  heretofore  been  in  lumber  and  allied  in- 


FIG.    3.      FLOOD   PROTECTION  BY  WOVEN   BRUSH 

Screens  of  woven  brush  are  fastened  to  the  fence 
posts  to  prevent  scour 

corduroy  road  must  be  considered  in  rebuilding  these 
highways. 

Five  methods  of  rebuilding  are  practicable:  (1)  Ma- 
chine excavation ;  (2)  hand  excavation ;  (3)  burning;  (4) 
filling  over  the  corduroy;  (a)  relocating  the  road. 

Plan  5  is  much  used.  In  the  first  place  there  was  no 
inclusive  scheme  used  in  laying  out  these  roads — there 
may  be  several  roads  in  the  course  of  a  few  miles  and 
there  may  be  5  mi.  between  the  next  two.  Grades  are 
either  steep,  or  the  road  over  the  elevation  is  unnecessarily 
roundabout.  As  the  surface  of  roads  should  be  high 
enough  to  provide  drainage,  it  is  usually  found  more 
costly  to  fill  the  excavation  made  for  a  corduroy  road  than 
to  grade  a  new  roadbed. 

Where  cleared  land  is  available  for  a  new  location  and 
condemnation  proceedings  are  not  forced,  a  relocation  is 
the  most  economical  solution  of  the  problem.  Neverthe- 
less this  cannot  always  be  done.  Again,  the  corduroy 
roads  have  been  mostly  in  river-bottom  lands,  where  tim- 
ber or  heavy  brush  is  generally  found,  so  that  any  esti- 


FIG.   4.     A   70-YEAR-OLD   RTJRAL  ROAD 

Drainage  ditches  12  ft.  deep,  overgrown  with 
brush  and  dangerous 

dustries,  the  little  country  sawmills  sending  their  product 
to  rail  or  water  by  two-,  three-  and  four-mule  wagons. 
Lately,  some  tractor  hauling  has  been  tried  with  fair 
results,  although  it  is  found  that  curves  are  of  too  short 
radius  and  grades  too  abrupt  for  much  success  at  this 
time  with  the  wagons  used.  No  efl'ort  has  been  made  to 
secure  special  trailers,  and  a  long  string  of  ordinary 
wagons  is  very  unwieldy. 

Cross-ties,  excelsior,  pulp  and  cordwood  are  produced 
whenever  farm  work  is  slack,  as  ■well  as  sawed  timber. 
Regulations  limiting  loads  are  opposed  by  many  at  first. 
This  quickly  ceases,  however,  when  it  is  seen  that  reduc- 
ing the  loads  for  the  short  periods  required  enables  good 
loads  to  be  hauled  all  through  the  winter,  instead  of 
diminishing  the  load  as  the  winter  proceeds  because  of 
the  total  demolition  of  the  road  surfaces. 

Where  a  road  cannot  be  relocated  and  filling  over  the 
old  corduroy  surface  is  impracticable,  the  poling  can  be 
removed  in  one  of  three  ways.  It  depends  on  conditions 
which  is  the  most  economical.    Burning  is  not  extensively 
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prac-ticed  and  is  confined  to  roads  in  clay  soils  generally 
classified  as  gumbo.  A  tire  dries  out  this  material  so  it 
can  be  compacted  without  gumming  up  the  road-roller 
wheels.  This  kind  of  clay  musi  lie  well  comiiartcd,  for 
otherwise  the  gravel  will  work  d<i\vn  into  it  and  in  rainv 
weather  ruts  will  cut  clear  through  the  gravel.  However, 
the  burning  of  the  poling  is  oidy  a  part  of  the  fire  applied, 
much  brush  being  burned  also. 

To  burn  the  poling  tlio  earth  covering  is  lirst  dragged 
off  with  a  road  scraper  with  the  blade  set  horizontally. 
The  poles  are  then  allowed  to  dry  out,  when  some  hajidy 
inflammable  fluid  is  applied.  This  will  cover  the  poles 
most  effectively  if  sprayed  on  in  a  modcratc!\  heavy  spray. 
The  fire  should  be  .set  to  burn  against  the  wind,  as  other- 
wise it  will  sweep  over  the  ])oles  without  gcnevating  its 
full  heat. 

No  cost  data  are  at  hand  to  show  the  relative  cHiciency 
of  machine  and  hand  methods  of  iihco\eriiig  the  poling, 
but  it  is  evident  that  with  the  unlinary  road  niiieliiiie 
found  in  most  Southern  di.-triets.  hand  digging  is  not 
any  more  expensive.  The  only  maehiiie  usually  axaihible 
is  the  blade  scraper,  which  has  so  low  a  clea ranee  that  the 


A  special  class  of  excavating  machinery  which  has  been 
developed  very  extensively  is  that  for  digging  the  deep 
and  narrow  trenches  required  for  water  mains,  sewers 
iind  tile  drainage.  Two  excavators,  of  different  types,  for 
this  class  of  work,  are  shown  in  the  accompanying  illus- 
trations. They  are  being  introduced  by  the  Pawling  & 
Harni.sehfeger  Co.,  Milwaukee,  Wis. 

Laddei!  Excavatoi! 

The  machine  shown  in  Fig.  f  has  an  endless  chain  fitted 
with  buckets,  the  chain  being  carried  by  a  boom  or  ladder 
Iranie  whi<li  has  its  uj)]ier  end  pivoted  to  fixed  frames 
on  the  deek  of  the  niadnnc.  The  ladder  is  a  heavy  box 
girder,  which  is  held  at  the  required  position  by  tackle 
from  the  eaiitile\er  ends  of  the  fi.xed  frames.  Its  weight 
:-crves  to  hold  the  buckets  against  the  breast  of  the  cut, 
and  the  niitli<Hl  of  sus]iension  enables  it  to  swing  up 
ir  the  iiuekets  strike  a  heavy  boulder  or  other  olx<taele. 

The  buckets  are  of  cast  steel,  with  removable  teeth  of 
tool  steel,  and  are  attached  to  a  chain  composed  of  cast- 
steel  links  having  a  pitch  of  10  in.     Tln'  buckets  can  be 


FIG.    ].      TRIO.NX'H    EXC.W.VTOR    OF    THE    L.VDDER    TYPE    Fc  IR   .SEWERS.    W'.-VTER   M.\IN.S.    ETC. 


outfit  must  stop  every  few  feet  to  clear  out  the  material 
from  under  it.  In  hand  digging  the  earth  covering  the 
poling  is  lirst  scraped  oH',  when  a  heavy  subsoil  plow  may 
be  run  near  each  end  of  the  poles,  the  point  plowing  down 
under  the  poles.  This  rips  up  the  sound  poles,  which 
are  then  carried  off  to  suitable  piles.  The  rotten  poles 
are  broken  up  bv  this  process  and  must  be  dug  out  by 
hand. 

Sound  poles  of  lasting  wood,  like  cedar,  locust,  white 
oak  and  sassafras,  can  be  dried  out  and  worked  into  fence 
posts  selling  from  10  to  25c.  each. 

It  would  appear  sound  to  estimate  from  $100  to  $500 
per  mile  for  digging  out  old  corduroy  roads  when  bidding 
on  Southern  road  work,  where  much  poling  is  found  and 
the  specifications  require  its  removal. 

The  Australian  Trnntivanfinental  Ry.  will  be  finished  by 
tile  end  of  I'.ilfi,  according  to  a  recent  report  by  tlie  Chief 
Engineer,  N.  G.  Bell.  On  the  West  Au.stralian  section  the  final 
locatintf  survey  has  been  made  for  a  distance  of  2C0  mi.  and 
preliminary  surveys  as  far  as  the  South  Australian  boundary. 
The  liiie  has  been  completed  ready  for  track  laying  for  240  mi. 
in  West  Australia  and  264  mi.  in  South  Australia. 


changed    readily    to   give    the    desired    width    of   trench. 
Ordinarily  the  range  of  work  is  12  ft.  in  depth  and  27 
to  ;)9  in.  in  width  :  but  an  extension  of  the  ladder  pro- 
vides for  a  depth  of  1")  ft.,  while  buckets  of  greater  width 
can  be  used  if  neces.sary.    The  contents  of  the  buckets  are  i 
dumped  upon  a  transverse  24-in.  belt  conveyor  of  suitablej 
length,  which  can  be  extended  on  either  side.    A  scraping! 
device  insures  the  complete  discharge  and  cleaning  of  eachj 
.  bucket. 

The  machine  has  a  steel  frame  22  ft.  long,  to  whit 
are  attached  the  cantileven-  frames  carrying  the  end 
bearings  and  the  hoisting  sheaves  of  the  ladder.  It  has  a 
pair  of  3f-in.-wide  tired  wheels  at  the  front,  while  at  the 
rear  are  a  pair  of  caterpillars  7  ft.  long  and  30  in.  wide. 
These  caterpillai's  have  their  frames  pivoted  on  a  heavy 
cross-shaft,  so  that  they  can  accommodate  themselves 
independently  to  the  inequalities  of  the  ground.  They 
are  driven  by  sprocket  chains.  A  bevel-gear  diffei-ential 
equalizes  the  strains  when  turning  curves,  and  nrakes  on 
th(^  chain  sprockets  pro\ide  independent  control  of  the 
caterpillars  to  assist  in  making  very  short  turns. 
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Power  is  I'urnislK'd  hy  a  'lO-lip.  fDur-cvliiidcr  vcrliral 
engine,  which  can  work  on  gasoline,  i<orosenc  or  motor 
spirit.  This  is  geared  to  a  countershaft,  from  which 
the  upper  tunihler  of  the  ladder  chain  is  driven  by  a  steel 
roller  chain.  The  caterpillars,  the  feed  ucai-  ami  the 
ladder  hoist  are  all  driven  from  this  shaft  l)y  means  of 
chains.  The  feed  is  through  a  gear  train  which  gives  six 
rates  of  speed,  ranging  from  1 1;']  ft.  to  .'>  ft.  per  miii.  The 
ladder  hoist  is  operated  thi'ough  lie\el  geais  and  a  wurm 
gear.  The  steering  is  en'eete<l  liy  a  liaiid-o|ieraleil  gear 
driving  a  shaft  having  drums,  rrom  wliirli  eliains  are  led 
to  the  front  a.xle. 

The  operating  levers  are  so  grouped  that  all  iiio\c- 
ments  can  be  controlled  liy  one  opei'atnr.  The  inarhine 
is  5'3  rt.  long  ov(M'  all.  ami  wia'ghs  aliout  ■-'■-'  tons  in  working 


lie  added  Inr  W(jrk  in  hard  material.  The  excavated  ma- 
terial is  delivered  on  eitlier  side  of  the  trench  by  a  steel 
ehulo  when  tiie  sp(jil  is  to  be  delivered  close  by  or  by 
transverse  conveyors  composed  of  steel  slats  when  it  is  to 
be  carried  some  distance. 

The  main  frame  of  the  machine  is  supported  by  a  paii- 
ol'  wheels  on  the  steering  a.xle  and  a  ])aii-  of  caterpillar^ 
at  the  rear,  l^pim  it  is  a  gallows  frame  carrying  two 
pairs  of  drnms.  'i'lie  u|i|ier  ilrums  are  for  the  topping-lift 
cables  which  lead  to  the  outer  end  of  the  boom  carrying 
the  wheel.  'J'he  lower  drums  are  for  cables  which  are  at- 
tached to  a  crosshead  on  the  inner  end  of  the  boom,  raising 
and  lowering  it   in  the  \<'rtiral   frame. 

These  ma<hines  e\ea\ate  trenches  u])  to  7l/s>  ft.  deep 
and  ]'i  t(i  ■?  I  in.  wiile.     I'owcr  is  furnished  hv  an  internal- 


TRENCH    KXCAVATOR    CIF    THE    WHEEL    TYPE,  USED  MAINLY  FOR  TILE-DRATNAGE  WORK 


order.      It   has   been   used   on    sewer   trenching   work    in 
( 'hieago. 

\\'lIEEL  EXC'AVATOU 

This  type  of  machine  is  used  mainly  in  tile  ditching  or 
drainage  work,  but  is  also  employed  for  pipe  lines,  etc-. 
The  wheel  which  carries  the  excavating  buckets  has  no 
a\le,  but  the  inner  face  of  the  rim  rides  on  friction 
rciUci's  carried  by  a  frame  within  the  wheel.  A  pinion 
driven  by  a  sprocket  chain  engages  an  internal  gear  on 
the  rim.  The  wheel  is  inclosed  by  a  steel  housing  as 
shown  in  Fig.  2  which  ser\es  to  sujiport  the  sides  of  the 
trench. 

The  box  in  the  real-  of  the  wheel  is  for  the  ]n-otcction 
of  file  tilc-laycr.  pi-c\cnting  the  trench  from  caving 
in  upon  liim.  The  bottom  (d'  the  b(jx  forms  a  shoe  to 
.-■inooth  the  bottom  of  the  trench  and  gi\('  it  a  eoncaxe 
form  to  receive  the  tile.  The  buckets  are  cleaned  hv  a 
stationary   spade  or  scraper,  and   knives   or   roott-is   can 


condnistioii  engine  of  20  to  l.'j  hp.,  and  the  rate  of  feed  va- 
ries fnjm  l-'vi^  ti)  T14  ft.  per  min.  in  machines  of  different 
sizes. 

The  accompanying  tabic  gi\es  the  I'dord  nf  work  done 
by  a  wheel  machine  of  the  type  shown  on  this  page,  used 
by  ('.  D.  &  J.  T.  Pierson!  of  Terre  Haute,  Ind..  for 
drainage  ditching  in  gumbo  soil. 

PERFOUMAXCK  OF  A  WHEEI,  EXCAVATOR  ON  TRENCH  WORK  FOU 
TILE  DRAINAGE 

Roi-i.rJ                        A               B              CD              E  F 

Hours  worlted lOJ  11  II  11  11  IL' 

Hours  delay  (incl.  noon)*     3               ;i               2               2               :i  2 

Net  worlting  houre 7;             S               9               9               S  10 

Gasoline,  gals.  (a(  11  Jc).  12  13  IS  IS  13  20 

Cost  of  fuel  and  lub.  oil..  $1.68  $185  $2  17  $2  17  $1.8.'j  $2  9(1 

Number  of  men 3               3               3               3               3  4 

Labor  eost  per  day $(1.50  $(>  ."jO  $6.50  $6.50  $B  50  $8  00 

ToCd  cuat  per  day....:..  $8,18  $8  33  $8.67  $8.67  $8.35  $10.90 

Trt-mli  (li;  ill.),  deptli.  42  in.  42  in."  42  in.  44  in.  42  in.  36  in. 

Treii.li.  I.iijitl..  ft 16.50         19.5-.J         2887         2310         2838  5032 

Coat  per  Ini  ft 0.50c.      0.43e.      0  .30e.       0.37e.      0  29i-.  0  21e. 

Cost  per  cu. yd 3.98c.      3.45c-.      2.41e.      2  S9e.       2  37.-  2  (Me. 

*  Delay  inelude.s  30  min.  or  1  Iir.  at  nion,  anti  is  niaiuly  the  time  i.iiuired  to 
move  the  macliine  from  one  trench  to  another. 
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By  ]'.  E.  Green* 


SYNOPSIS— In  sinking  a  well  about  1550  ft. 
deep  at  Ogleshy,  111.,  various  difficulties  such  as 
cave-ins,  lost  tools,  plant  breakdowns  and  mine 
flooding  irere  met  and  overcome  by  the  contractor 
and  the  engineer. 

Oglesby,  111.,  situated  in  the  lUiuois  River  Valley 
near  the  junction  of  the  Illinois  and  Vermilion  Rivers, 
has  recently  completed  a  deep  well  for  water-supply  pur- 
poses. Some  of  the  difficulties  encountered  during  the 
work  seem  to  be  worth  recording. 

In  the  immediate  vicinity  of  Oglesby  the  strata  are 
very  badly  folded  and  broken  up,  but  in  tlie  main  there 
are  about  20  ft.  of  overlying  soil,  about  500  ft.  of  various 
kinds  of  shales,  all  liaving  a  tendency  to  cave  and  dis- 
integrate when  exposed,  about  300  ft.  of  dolomite  and 
limestone  with  occasional  layers  of  shales,  and  from  that 
point  to  the  St.  Peter  sandstone  which  was  encountered 
about  1550  ft.  below  the  surface,  the  rock  is  generally  a 
variation  of  close-grained  limestone,  being  solid  and  tine 
grained  from  900  ft.  on. 

The  city  is  situated  over  coal  mines,  the  first  at  825  ft. 
and  the  second  about  500  ft.  below  the  surface.  These 
mines  are  absolutely  dry  mines,  and  hence  there  has  been 
no  provision  made  for  drainage.  These  facts  were  brought 
to  the  attention  of  bidders  for  the  well.  In  a  well  drilled 
about  one  mile  distant,  salt  water  had  been  encountered 
some  585  ft.  below  the  surface  and  had  developed  a  head 
of  approximately  400  ft.  The  attention  of  bidders  was 
called  to  this  fact,  also,  but  the  successful  bidder  failed 
to  make  adequate  provision  for  taking  care  of  the  salt 
water. 

The  well-drilling  plant  consisted  of  a  large  timber 
tower  for  handling  the  well  casing,  drills,  etc.,  a  steam 
boiler  and  a  single-cylinder  noncondensing  steam  engine 
driving  through  a  belt  about  35  ft.  in  length  a  10-ft. 
diameter  wheel.  This  wheel,  operating  through  a  friction 
clutch  and  wire  rope  over  the  tower,  handled  the  casing, 
tools,  bailers,  etc.  The  wheel  also  directly  operated  a 
large  timber  walking  beam  by  means  of  which  the  drills 
were  churned  up  and  down.  The  tower  was  made  of  suffi- 
cient height  to  handle  two  20-ft.  lengths  of  pipe  casing 
at  one  time. 

Work  was  actually  started  Feb.  23,  lOl."..  Tlie  first  20 
ft.  to  bedrock,  through  loam  and  clay,  etc.,  was  cased 
with  18-in.  internal  diameter  steel  drive-pipe.  No  water 
was  encountered.  Then  for  330  ft.  the  hole  was  cased 
with  14-in.  internal  diameter  wrought-irou  pipe,  of  the 
heavy  screw-drive  coupling  type.  The  hole  was  dry  all 
the  way.  At  this  depth,  the  14-in.  casing  was  set  on 
a  good  shoulder  and  drilling  proceeded  with  a  12-in.  hole, 
which  was  cased  with  10-in.  wrought-iron  drive  pipe. 

The  casing  passed  through  two  coal  mines,  parts  of 
which  have  been  worked  out  and  abandoned.  In  the 
second  coal  mine  the  10-in.  pipe  passed  through  an  old 

•civil  Engineer,  Aetna  Engineering  Bureau,  17  North  La 
Salle  St.,  Chicago,  111. 


entry,  from  ^^'hich  the  track  had  not  been  removed,  though 
the  entry  (in  solid  rock)  had  been  filled  with  debris 
from  the  active  part  of  the  mine.  This  casing  ended  600 
ft.  below  the  surface,  where  it  was  set  on  a  shoulder  and 
sealed  to  the  14-in.  casing  with  a  lead  packer.  The  hole 
continued  dry  to  a  point  815  ft.  below  the  surface,  where 
a  small  vein  of  salt  water  was  encountered  amounting 
to  about  320  gal.  per  hr.  At  875  ft.  a  heavy  flow  of  salt 
water  was  struck,  amounting  to  2400  gal.  per  hr.  This 
water  was  kept  down  with  a  bailer  (an  8-in.  cylindrical 
tube  or  pipe,  about  25  ft.  long,  with  movable  bottom) 
which  held  (50  gal.,  and  was  operated  by  the  tower  and 
steam  engine.  The  bailer,  working  at  the  rate  of  one 
trip  per  minute,  could  lower  the  water  and  permit  inter- 
mittent drilling. 

Cave-In  of  Uncased  Well 

At  this  time  occurred  a  cave-in  of  the  uncased  well,  the 
10-in.  casing  on  its  shoulder  being  about  200  ft.  above 
the  bottom  of  the  well.  This  cave-in  was  of  such  a 
cliaracter  that  the  tools  had  to  be  abandoned  temporarily 
and  the  rope  was  cut  about  20  ft.  above  the  top  of  the 
drill.  A  few  hours  later  the  boiler  broke  down,  because 
of  bad  water.  Here  is  where  the  real  trouble  started. 
The  salt  water  now  rose  around  the  outside  of  the  10-in. 
casing  and  into  the  abandoned  entry  of  the  second  mine, 
which  was  about  550  ft.  below  the  surface  of  the  ground 
and  330  ft.  above  the  bottom  of  the  hole.  Ordinarily 
the  weight  of  casing  on  its  rock  shoulder  would  shut  off 
any  water  and  prevent  it  from  rising  outside  the  casing, 
but  the  10-in.  casing  had  been  sealed  to  the  14-in.  with 
a  lead  packer  to  keep  the  salt  water  out  of  the  well  itself. 
Hence  the  10-in.  casing  did  not  bear  its  full  weight  on 
the  stone  shoulder,  but  on  the  packer,  and  while  it  kept 
the  salt  water  out  of  the  well,  it  did  not  prevent  its  enter- 
ing the  mine.  This  mine  had  been  worked  for  40  years 
and  was  an  absolutely  dry  mine;  there  was  no  provision 
for  drainage  and  the  entrance  of  40  gal.  of  water  per  min. 
became  a  serious  matter. 

A  Mine  Flooded 

As  soon  as  it  was  seen  there  might  be  trouble  with  the 
salt  water,  men  were  set  to  work  by  the  mining  company 
clearing  out  the  abandoned  entry,  the  distance  to  be  cleared 
amounting  to  about  GOO  ft.  Since  the  entry  was  low, 
only  a  few  men  could  work  at  one  time,  and  it  took  one 
week  of  work  of  two  shifts  of  three  men  each  to  get  to 
the  well.  The  temperature  in  the  entry  was  about  90  deg. 
F.  and  the  ventilation  poor.  About  the  time  the  entry  was 
cleared  and  the  well  casing  exposed,  the  contractor's 
surface-boiler  broke  down,  as  stated,  and  several  tubes 
had  to  be  replaced.  In  addition  the  friction  clutch,  be- 
cause of  constant  operation  with  the  bailer,  gave  way  and 
had  to  be  repaired.  The  water  at  once  rose  rapidly  into 
the  mine  and  caused  a  gi-eat  deal  of  apprehension,  since 
thousands  of  dollars  worth  of  property  would  be  damaged 
by  flooding  and  several  hundred  men  thrown  out  of  work. 
It  took  several  days  to  get  new  tubes  for  the  boiler. 
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Tlic  tiiols  wore  lost  on  Apr.  4.  Tlii'  boiliT  jiiid  luiilei' 
h;i(i  lici'ii  worked  coutinuoiisly  until  Apr.  8,  when  the 
lioilci-  \)vokv  clown  as  ri'hited.  The  i-ontrm-tor  had  no 
ntinT  i)uiHi).  the  now  boiler  tubes  ordered  had  not  arrived, 
and  in  this  eniergeney  the  engineer  took  charge  and 
ordered  a  5-in.  deep-well  punip,  (!0()  I't.  of  drop  pipe  and 
a  steam  head,  shipjied  bv  express  from  I'hieago.  They 
were  ordered  the  night  of  .\pr.  10  and  arrived  in  Oglesby 
the  next  afternoon.  The  same  morning,  the  lioiler  tubes 
ai'rived,  were  installed,  and  bailing  was  resumed. 

Sicalim;  TiiK  JIiXMO  Kntuy 

Tlu>  ]ilant  had  been  out  of  commission  for  three  days, 
(hiring  wiiu-h  time  several  hundred  feet  of  the  mine  had 
been  completely  Hooded.  I'"(>rnii\ately.  for  the  entire  dis- 
tance of  ()00  ft.,  the  mine  sloped  towni'd  the  well.  During 
the  morning  of  Apr.  11  the  bailer  starteil  to  lower  this 
water  and  by  the  aftermioii  of  .\pr.  1:;  llie  water  had  been 
lowered  so  that  the  work  of  sealing  the  entry  around  the 
well  casing  could  jiroceed.  The  lieat  in  the  entry  was 
intense,  only  two  men  coidd  work  to  advantage  at  a  time 
and  all  material  had  to  Ix;  brought  from  the  sui-face  down 
the  shaft  and  through  the  main  entry,  a  distance  of  one 
mile.  When  the  well  casing  was  (inally  exposed  it  was 
found  that  the  drill  in  coming  through  the  mine  had 
threshed  around  consideral>ly  ami  that  a  cone-shaped  hole 
extended  for  about  20  ft.  below  tlu'  floor  of  the  mine  entry. 
This  hole  was  about  24  in.  in  diameter  at  the  top,  decreas- 
ing to  about  14  in.  at  the  bottom.  It  was  carefully  cleaned 
out,  the  walls  washed  and  scrubbed  and  then  lilled  with 

I'ii  li  ceinent  mortar. 
The  well  casing  ex- 
posed in  the  mine 
was  then  cased  in  a 
column  of  reinforced 
concrete  6  ft.  sq. 
quite  to  the  roof  of 
the  mine.  In  less 
than  24  hr.  after  this 
was  completed  the 
bailer  on  the  surface 
broke  down,  but  the 
cement  had  set  suffi- 
ci'iitly  so  that  the 
water  was  entirely 
,-hut  off.  After  the 
bailer  broke,  the  salt 
water  continued  to 
rise  inside  the  well 
reaching  a  height  of 
18^)  ft.  from  the  bot- 
tom, which  was  with- 
in aljout  100  ft.  of  the  surface  of  the  ground,  the  total 
head  of  salt  water  varying  from  1 15  to  TTO  ft.  From  815 
to  840  ft.  the  material  encountered  was  a  good  hard  lime- 
stone, yet  the  first  salt  water  How  was  from  this  ma- 
terial. From  840  to  850  ft.  the  material  was  a  slate. 
From  850  to  875  ft.  were  layers  of  limestone,  elay  and 
.-late  mixed  and  at  875  ft.  the  sand  vein,  from  which 
I  be  lica\y  How-  of  salt  water  came,  was  encountered. 

.\ftcr  the  mine  had  been  sealed  off,  operations  were 
stai'led  I'uv  the  recovery  of  tlu'  tools.  When  the  tools  were 
li.sl  the  contractor  had  ordered  about  lOdi)  ft.  of  8-m. 
oil-well  casing,  the  intention  being  to  foice  this  casing 
douu  tlii-oiie|i  llic  (a\c-in  and  omt  the  tools  and  llicn  get 
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BOWL  AND  SLIPS  FOR  RECOVER 
ING  WELL  TOOLS 


hold  of  the  tools  with  a  grab  tong  or  bowl  and  slip.  Tlu 
casing  was  ordered  about  Apr.  5  but  did  not  arrive  until 
Apr.  2.'3  having  been  lost  in  the  railway  yards  at  Chicago 
in  the  meantime.  From  Apr.  14  to  2.'5  the  water  stood 
at  full  depth  in  the  well.  Since  the  lower  200  ft.  of  the 
well  was  uncased  at  the  time,  the  water  caused  the 
material  to  soften  and  disintegrate  and  much  more  of 
the  well  caved  in,  there  l)emg  finally  about  200  ft.  of 
debris  on  top  of  the  lost  tools.  This  made  their  recovery 
very  difficult.  It  had  been  the  intention  to  drop  the 
8-in.  ])ipe  down  over  tlie  tools,  as  it  was  thought  that  the 
first  cave-in  was  simply  a  bridge,  and  that  the  8-in.  pipe 
could  easily  be  driven  through  it.  This  was  found  im- 
possible on  account  of  ihe  fact  mentioned  before  that  the 
well  liad  further  caved  in  for  a  distance  of  200  ft. 

Bowl  .wd  IJowi,  Slii's 

The  debris  was  then  ilrillcd  through  in  much  the  same 
manner  as  the  original  well,  and  when  it  was  tiiought  the 
drill  was  within  10  or  15  fl.  of  the  tools  a  casing  liowl 
was  put  on  the  lower  jjart  of  the  S-in.  pipe  with  the 
intention  of  foi'cing  this  over  tin;  tools.  This  bowl  (see 
accompanying  sketch)  is  a  piei-e  of  pipe  having  one  end 
threaded  to  screw  over  the  S-in.  pipe,  while  in  the  other 
end  the  interior  is  cone  shaped,  with  the  small  diameter  at 
the  bottom.  The  jilan  of  operation  was  to  force  it  down 
around  the  tools,  then  lower  the  grab  tongs  or  bowl  slips, 
as  they  are  calh'd.  over  the  tools.  The  bowl  slips  (see 
sketch)  consist  of  IViur  spring  steel  prongs  about  30  in. 
long,  with  the  lower  ends  of  the  prongs  flattened  out  to 
form  a  sort  of  ])aw,  the  four  prongs  constituting  a  cylinder. 
The  inside  of  the  paw  end  of  the  prongs  has  cut  threads 
like  a  pijse  wrench.  Since  these  prongs  are  long  they 
liave  a  very  considerable  spring  to  them  and  hence  the 
liowd  attached  to  the  pipe  when  pulled  up  tends  to  forci' 
the  paws  tiglit  into  the  tools.  The  entire  length  of  8()i) 
ft.  of  casing  is  then  pulled  and  the  slips,  contracted  b\ 
the  cone  of  the  bowl,  tightly  clasp  the  head  of  the  tools. 

The  first  attempt  failed,  because  tlie  bowl  could  not  be 
forced  over  the  tools,  for  the  reason  that  the  original  20 
ft.  of  rope  which  liad  been  cut  off  when  the  tools  were 
abandoned  was  found  to  have  been  churned  into  such  a 
mass  that  the  ])ipe  could  not  be  forced  through  it.  .VII 
the  8-in.  casing  had  then  to  be  ])ulled  out,  the  bowl  taken 
off,  the  pipe  dropped  down  and  drilling  started  again. 

Much  trouble  was  encountered  before  the  howl  was 
finally  forced  over  the  ends  of  the  tools.  On  \\i\\  27.  28 
and  29  the  space  surrounding  the  lost  tools  was  drilled 
with  a  spud,  thus  enlarging  the  hole  and  cdeaning  out 
and  exposing  the  tools  farther  down.  It  should  be  noted 
that  all  drilling. for  the  recovery  of  the  tools  was  through 
the  8-in.  casing  hung  from  the  to])  of  the  well.  Oil  Fri- 
day, Apr.  30,  a  hold  on  the  tools  was  finally  obtained  witli 
the  bowd  and  slips.-  It  was  found  impossible  to  budge  the 
tools,  however,  with  a  straight  pull.  A  double  block 
was  then  put  on  the  derrick  with  a  bull  hitch  and  when 
this  was  pulled  the  8-in.  casing  pulled  apart  at  the  top 
nipple.  The  nipple  was  probably  ]joorly  threaded.  The 
pipe  was  rethreaded  and  a  new  nipple  supplied  and  then 
the  linked  "elevator,"  or  cross  arm  ujjon  which  the  straight 
pull  was  applied,  pulled  apart.  This  was  Friday,  May  7. 
The  entire  week  had  been  taken  u])  with  these  two  un- 
successful attem])ts.  On  Saturday,  May  8,  a  fH/j-in.  drill 
was  installed  and  again  the  drilling  around  the  tools 
started,  and  for  six  da\s  coiitiiiiied,  when  the  hole  aroninl 
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the  tools  was  40  ft.  deep.  The  8-in.  easing  and  tlio  howl 
and  slips  were  dropped  down  over  them  and  this  time  the 
tools  pulled  up  for  10  ft.  to  refusal.  They  were  then 
driven  down  with  drills,  the  bowl  and  slip  dropped  over 
them  again  and  the  tools  finally  recovered  on  May  17,  a 
total  of  six  weeks  after  losing  them.  The  cost  of  fishing 
was  $730  for  labor,  and  $180  for  other  expenses,  making 
a  total  of  $900. 

After  the  tools  had  been  recovered  the  drilling  proceeded 
without  any  difficvdties,  the  10-in.  casing  having  been  set 
on  a  shoulder  at  (iOO  ft.  below  the  ground  and  sealed  at 
its  junction  with  the  14-in.  casing  with  a  lead  seal  in 
order  to  keep  the  salt  water  out  of  the  well,  and  at  a 
distance  of  950  ft.  below  the  surface  of  the  ground  the 
8-in.  pipe  was  set  on  a  good  solid  rock  shoulder  and  then 
sealed  to  the  lO-in.  casing  making  a  continuous  and 
tight  pipe  to  the  shoulder.  The  wall  at  this  point  was 
a  very  close  grained,  dense  limestone  and  there  was  no 
reason  for  any  further  casing. 

Straightening  the  Drill  Hole 
At  1200  ft.  below  the  surface  of  the  ground  tlio  drills, 
for  some  reason  not  exactly  understood,  began  to  get  out 
of  the  perpendicular  line.  This  was  probably  caused  by 
a  projection  over  which  the  drills  slid  ;  at  any  rate  it  was 
found  that  there  was  a  deflection  of  several  inches  from 
the  perpendicular  in  the  drill  hole.  The  drills  were  with- 
drawn and  50  ft.  of  boulders  and  small  pieces  of  cast  iron 
were  dimiped  into  the  hole,  tamped  down  and  drilled 
through  again,  thus  straightening  the  hole,  and  no  further 
trouble  was  encountered.  At  1275  ft.  the  great  timber 
walking  beam  split  and  this  caused  a  delay  of  four  days 
while  a  new  one  was  being  made.  The  cost  of  this  incident 
was  $100.  * 

The  fine  grained  limestone  in  this  section,  that  is,  be- 
tween El.  li)00  and  1400  ft.,  was  found  to  yield  about 
00  gal.  per  min.  of  clear  water  of  excellent  taste.  The 
salt  water  had  been  effectually  cut  off  by  the  weight  of  the 
S-in.  casing  resting  on  the  rock  shouluci'. 


At  a  depth  of  1400  ft.  the  cast-iron  saddle  of  the 
walking  beam  broke  twice  in  succession,  causing  a  week's 
delay.  At  1445  ft.  the  St.  Peter  sandstone  was  encoun- 
tered. About  here  the  bottom  6  ft.  of  the  drill  broke  off. 
It  was  recovered  with  slips  operating  at  the  end  of  the 
drill  cable.  At  1548  ft.  a  clay  formation  was  encountered 
and  the  well  declared  finished.  It  was  tested  for  capacity, 
and  300  gal.  per  min.  for  13  hr.  was  pumped  without 
exposing  the  well  cylinder,  which  was  set  250  ft.  below 
the  surface  of  the  ground. 

The  contract  price  of  the  well  complete  was  $6628, 
delivered  to  the  city.  The  cost  to  the  contractor  on 
account  of  lost  tools,  etc.,  was  about  $1100.  The  mine 
cost  (concreting,  cleaning  entry,  etc.)  was  $460.  The  cost 
to  the  city  for  use  of  the  rush  order  pumping  machinery 
was  about  $275.  The  contractor  under  the  specifications 
must  stand  this  entire  expense,  but  the  city  did  not  force 
him  to  pay  for  the  extra  pumping  equipment. 

The  contractor,  H.  H.  Adkins,  of  Sullivan,  Ind., 
worked  hard  and  faithfully,  and,  though  lacking  somewhat 
in  necessary  equipment,  handled  his  work  vei7  skillfully. 
The  writer  was  consulting  engineer  for  the  city  of  Oglesby. 

M.eisafcDiPc©dl°C®inics'ete  Flag- 
pole Sift  PsiEasisma 

By  G.  C.  Dobson* 

A  reinforced-concrete  flagpole  erected  on  Administra- 
tion Hill  at  Balboa  Heights,  Canal  Zone,  presents  a  unique 
jiiece  of  construction.  It  stands  on  the  principal  axis  of 
the  Administration  Building  and  59  ft.  in  front  of  it.  Its 
position  at  the  head  of  a  spacious  flight  of  steps  from 
the  terrace  to  the  main  townsite  gives  it  added  prominence. 

The  pole  has  a  clear  height  of  70  ft.,  a  ground  penetra- 
tion of  12  ft.  and  rests  on  natural  soil.    It  is  sixteen-sided 


FIO.    1.      R.^LSINC.    THE    REINPORCED-CONCKETIC    P'LAfI  I'OI.IO   IN  pnONT  OF  ADMINLSTRATION   BUILDING 
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and  has  a  diameter  of  8l^  in.  at  the  top  and  17  in.  where 
it  joins  the  ornamental  base.  It  i.s  reinforced  longi- 
tudinally hv  eight  square  bars,  which  are  11/2  in.  in  thick- 
ness at  tlie  base,  graduate  down  to  %  in.  at  the  top,  and 

(A)   I    P:/e  with 


FIG.    2.    DESIGN    OF    REINFORCED-CONCRETE    FLAGF'OLE 
AT   PANAMA   CANAL 

are  welded  so  as  to  form  continuous  bars.  The  welds  are 
reinforced  and  staggered.  The  pole  is  also  reinforced  bv 
hoops  of  %-in.  square  bars  spaced  every  4  in. 

The  pole  was  precast  in  position  for  erection  in  wood 
forms,  which  had  to  be  constantly  adjusted  to  keep  the 
pole  in  alignment,  due  to  the  settling  of  the  fill  on  which 
the  forms  were  set  up  and  to  blasting  in  the  neighborhood. 


The  concrete  was  a  1:1:3  mixture.  Eighteen  days  after 
pouring  it  was  erected.  Stresses  were  developed  during 
erection  much  greater  than  would  be  caused  by  a  hurricane 
of  100  mi.  per  hr. 

The  lower  10  ft.  of  the  pole  consists  of  a  spreading  oc- 
tagonal base  of  flutes  and  plain  moldings,  with  a  seat 
and  platform  at  tlie  bottom.  These  mend;)ers  were  all  pre- 
cast and  set  up  after  the  jwie  was  erected.  They  are 
about  ;5  in.  thick  and  heavily  reinforced  with  mesh.  The 
pole  itself  received  a  thin  coat  of  stucco  after  erection 
to  true  up  the  arrises  and  to  remove  all  form  marks. 

To  the  top  of  the  pole  is  secured  a  very  heavy  cast-brass 
pulleyless  block,  through  a  groove  in  which  slides  the  flag 
halyard,  and  through  the  center  a  1-in.  brass  rod  projects 
1  ft.,  carrying  a  13-in.  copper  ball,  double  gold  leafed.  The 
center  of  this  ball  is  about  167  ft.  above  .sea  level.  At  the 
base  the  halyard  passes  through  the  cap  molding  and  is 
secured  to  a  east-brass  cleat  directly  below  it. 

The  method  of  erection  is  shown  very  clearly  in  the  ac- 
companying photograph.  Two  electric  winches  were 
employed. 

The  pole  was  designed  and  erected  by  the  Permanent 
Building  Division,  Supply  Department,  Panama  Canal. 
The  erection  was  done  under  the  direct  supervision  of 
the  Division  Engineer,  Frank  Holmes.  The  architectural 
design  was  handled  by  S.  M.  Hitt,  Architect  of  the 
Panama  Canal,  and  the  engineering  design  by  the  writer. 


An    Automatic    Speed-Control    and    Train-Stop    System    has 

been  given  a  trial  on  tiie  Cliicago,  Burlington  &  Quincy  R.R. 
The  installation  covers  6  mi.  of  single  track,  with  several 
track  contacts  or  block  stations  for  movements  in  both  di- 
rections. The  special  feature  is  the  control  of  train  speed  by 
"Caution"  indications  and  the  application  of  the  brakes  by 
"Stop"  indications.  The  contact  rail  is  normally  energized 
and  causes  a  lamp  to  be  lighted  in  the  cab,  indicating  that 
the  engine  has  entered  the  block  section.  The  engineman 
presses  a  button,  by  which  the  lamp  is  extinguished  and  a 
record  made  of  his  action.  In  starting  from  a  terminal,  only 
a  limited  (and  prescribed)  speed  can  be  attained,  and  a 
whistle  in  the  cab  sounds  until  the  engine  passes  a  contact 
point  at  "Clear."  after  which  the  engineman  has  full  con- 
trol of  the  speed.  For  a  "Caution"  indication,  the  contact 
rail  is  partly  energized,  and  causes  the  train -control  appa- 
ratus to  reduce  the  speed  to  the  prescribed  limit.  It  also 
causes  the  cab  whistle  to  sound  continuously.  If  the  indi- 
cator at  the  next  contact  point  is  "Clear,"  the  train-con- 
trol will  be  made  inoperative,  but  if  the  indication  is  "Stop," 
the  brakes  will  be  applied  and  another  whistle  sounded.  In 
order  to  proceed,  the  engineman  must  unlock  and  open  a  box 
and  set  the  apparatus  for  the  slow-speed  condition.  He  can- 
not set  it  for  full  speed,  this  being  done  only  automatically 
when  the  engine  shoe  strikes  an  energized  contact  rail.  The 
opening  and  closing  of  the  box  and  the  setting  of  the  appa- 
ratus are  all  registered,  so  that  all  the  actions  of  the  en- 
gineman are  on  record.  This  system  has  been  installed  by  the 
Gollos  Railway  Signal  Co.,  76  W.  Monroe  St.,  Chicago.  Hiram 
J.  Slifer.  Rookery  Building,  Chicago,  Is  consulting  engineer 
for  the  company. 

Differenee  Between  Investment  anil  Value  of  a  small  pub- 
lic-utility property  is  illustrated  by  the  recent  appraisal  case 
of  the  District  of  Columbia  Public  Utilities  Commission  in  re 
Washington  &  Maryland  Ry.  Co.  This  company  operates  a 
short,  struggling  electric  railway  extending  out  from  the  out- 
skirts of  Washington.  The  amount  expended  in  construction 
and  equipment  as  shown  by  the  records  was  $119,558,  while 
the  reproduction  of  cost  was  $67,047,  and  the  reproduction  cost 
less  depreciation  was  $61,381.  In  determining  cost  of  repro- 
duction 5  per  cent,  was  allowed  for  engineering  and  superin- 
tendence, 3  per  cent,  for  interest  during  construction  and  3 
per  cent,  for  the  legal,  organization  and  insurance  items, 
omissions  and  contingencies.  Many  of  the  original  invest- 
ments were  wasted  expenditures.  Some  parts  of  the  installa- 
tion were  abandoned  after  a  short  time:  others  were  not  in 
service  for  considerable  periods  and  were  not  well  maintained. 
Most  of  the  plant  now  actually  used  and  useful  has  recently 
been  built  or  rebuilt. 
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THree-MOe 

St.  Louais  MusKanca 

A  total  length  of  16,300  ft.  ;in(l  a  steel. woiglit  of  alioiit 
■3;3,000  tons  char.icterize  the  viaduet'  whieh  forms  the  east 
approach  of  the  St.  Louis  municipal  hridfic  over  the 
Mississippi.  Its  size  makes  it  one  of  the  most  imjiortant 
pieces  of  viaducl  construct  imi  in  (his  country.  Ahont 
two-thirds  of  the  leugtli  of  the  structure  is  railway  \ia- 
duct  and  about  one-third  highway  viaduct,  the  two  being 
of  different  tyjies. 

Features  of  the  design  are:  Simplicity  of  the  general 
arrangement;  extensive  unil'drniitv  ami  duplication  with- 
out sacrifice  of  ecoimmy-;  the  use  (if  the  main  girders  as 
track    stringers    in    the    higliwav    llcMir,    saving    both    in 


Kbth-  ■ 


the  Illinois  Central  K.IJ.  These  are  not  being  built  at 
I  he  present  time. 

The  gradients  of  the  a])proach  are  3.015%  on  the  high- 
way structure  and  0.128  to  0.983%  on  the  railway  struc- 
ture. 

The  di'awiiig  herewilh  shows  the  comliiiicd  portion. 
The  separate  railway  viaduct  in  its  arrangement  of  parts 
is  identical  with  the  railway  half  of  the  combined  via- 
duct. The  separate  highway  viaduct  differs  from  the 
highway  'lalf  of  the  combined  structure  in  having  its 
roadway  tentered  o\er  the  columns  and  its  longitudinal 
girders  raised  up  so  that  the  tU)or-beams  connect  to  their 
webs. 

The  determining  feature  of  the  arrangement  is  the  lo- 
ft, floor  panel  of  the  highway  viaduct,  which  was  main- 


CROSS-SECTION    OF    EAST    APPROACH    VIADUCT    TO    ST.    LOUIS  MUNICIPAL  BRIDGE 


stringers  and  in  floor-beams;  and  provision  for  e.\pansion 
in  every  intermediate  span. 

The  footings  of  the  viaduct  columns  are  on  piles.  The 
concrete  piers  extend  about  15  ft.  above  ground,  to  get 
above  flood  level. 

General  Aukangement 

The  a])proach  passes  almost  directly  eastward  from 
the  east  end  of  the  river  bridge,  crossing  over  all  the  rail- 
ways in  the  east  bottoms.  The  length  of  viaduct  from  the 
bridge  to  the  east  end  of  the  approach  is  13,300  ft.  The 
first  2300  ft.  is  combined  highway  and  railway  viaduct, 
and  at  its  end  the  highway  viaduct  diverges  northeast- 
ward, extending  3000  ft.  toTenth  and  Pickett  Ave.  East 
St.  Louis,  while  the  railway  viaduct  continues  east  for 
11,000  ft. 

The  design  includes  provision  for  Iwd  futui-e  turnout 
viaducts  for  railway  connections — (1)  a  turnout  to  the 
northward,  starting  near  the  river  bridge,  for  connection 
with  the  Pennsylvania  R.R.  tracks,  and  (2)  a  turnout" 
to  the  south  starting  at  the  ])oint  where  the  main  rail- 
way and  highway  viaducts  diverge,   for  connection  with 


•Contract  for  the  steelwork  was  let  to  the  American  Bridge 
Co.  July   9,   1915,  as  noted  in   "Kngineerinp  News,"  July   15. 


tained  uniform  throughout  the  structure  (except  for  a 
few  end  panels  of  slightly  dift'erent  length).  This  panel- 
length  permits  of  using  rolled  I-beams  as  stringers  with 
considerable  economy.  The  panel  length  determined  the 
spans  as  multiples  of  15  ft.  The  columns  being  braced 
in  sets  of  four  as  towers,  according  to  regular  viaduct 
practice,  the  normal  s])ans  adopted  are  45  ft.  for  the  tow- 
ers and  75  ft.  for  the  intermediates. 

II  Kin  WAY   A'l\duct 

The  street-railway  tracks  are  set  close  to  the  curb 
of  the  30-ft.  roadway,  leaving  a  single  wagonway  in  the 
center,  large  enough  to  accommodate  two  lines  of  vehicles. 
The  position  of  the  tracks  is  such  tliat  the  main  longi- 
tudinal girders  serve  as  outer-track  stringers.  The  floor 
is  a  fi-in.  reinforced-concrete  slab  carrying  creosoted- 
WDiid  blocks  on  a  mortar  bed.  The  track  rails  are  ordinary 
T-rails,  laid  on  shim  plates  (to  make  up  for  the  varying 
thickness  of  the  girder  flange  plates)  capped  with  a  ^-in. 
sheet  of  hard  fiber  to  decrease  noise  and  vibration. 

In  the  independent  highway  viaduct,  where  the  32-in. 
floor-beams  frame  into  the  webs  of  the  girders,  the  webs 
are  slotted  to  pass  a  top'flaiige  tie  strip  for  supporting  the 
sidewalk   cantilever  bracket.      In   the  combined  highway 
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and  railway  section,  the  hijjliway  floor-beams  are  sliit'teil 
toward  the  free  side  in  such  a  way  as  to  give  approxi- 
mately equal  loading  on  the  two  columns. 

*  Railway  A'iaduct 

The  railway  viaduct,  double-track  throughout,  has  the 
same  normal  span  lengths  as  the  iiighway  portion — 45  ft. 
and  75  ft.  The  tower  bracing  in  transverse  planes  is  in 
a  single  panel ;  but  although  the  greatest  height  of  the 
viaduct  is  71  ft.,  the  structure  is  wide  enough  to  give 
the  diagonals  a  satisfactory  slope. 

Expansion  is  provided  for  in  each  ^5-ft.  sjian.  The  rail- 
way stringers  of  these  spans  are  deeper  than  those  of  the 
tower  spans,  but  near  the  expansion  end  the  lower  ilange 
of  the  intermediate  span  is  curved  upward  in  ogee  form 
to  the  level  of  the  bottom  flange  of  the  tower-span  girder, 
which  gives  sufficient  depth  for  the  expansion  pocket> 
The  riveting  of  girders  and  stringers  to  the  floor-beams 
is  the  same  at  expansion  points  as  at  fixed  points,  so  that 
no  difference  in  the  floor-beam  web  punching  is  required. 

The  design  for  the  viaduct  was  made  by  Boiler,  Hodge 
&  Baird,  l-to  Broiidway,  New  York  City,  consulting  engi- 
neers to  the  city  of  St.  Louis  for  the  municipal  bridge. 
The  estimated  cost  of  the  east  approach,  including  real 
estate,  is  $2,750,000.  The  present  contract  covers  only 
the  fabrication  of  the  steel,  the  price  being  in  the  neigh- 
borhood of  $43  per  ton  delivered. 


By  Bnrr  A.  Hkixly* 

The  "cascades"  of  the  Los  Angeles  aqueduct  are  at  the 
outlet  of  the  last  tunnel  on  the  aqueduct,  27  mi.  northwest 
of  Los  Angeles.  Emerging  from  the  tunnel  portal  the 
full  20,000  miner's-inch  flow  of  the  aqueduct,  in  a  stretch 


FIG.  1.     DETAIL  OF  TUNNEL  PORTAL  AND  STEPPED 
PORTION  OF  CASCADES 

of  1037  ft.  of  rock-embedded  masonry  conduit,  descends 
&  distance  of  167  ft.  and  produces  the  effect  of  a  natural 
cascade. 

The  purpose  of  the  structure  is  chiefly  esthetic  although 
it  has  a  high  practical  value  in  its  thorough  aeration  of 
the  water.  Ultimately,  however,  it  will  be  eliminated,  as 
the  total  fall  of  294  ft.  from  the  outlet  of  the  aqueduct 

•64b  South  Olive  St.,  Los  Angeles,  Calif. 


to  the  high-water  elevation  of  the  prospective  upper  San 
Fernando  Reservoir  makes  possible  a  hydro-eleetric  devel- 
opment of  9685  hp. 

A  [jroblem  of  design  was  to  adapt  the  structure  to  the 
natural  surroundings,  within  a  75-ft.  right-of-way,  sim- 
ulating in  concrete,  so  far  as  possible,  a  natural  water 
course.  The  terminal  tunnel  has  a  Iieight  of  lOi/^  ft. 
and  a  width  of  9%  ft.,  with  a  flat  slope  of  2i/jj  ft.  to  the 
mile,  the  exit  opening  from  the  precipitous  slope  of  the 
range  onto  a  spur  or  hogback. 

Following  the  construction  of  a  permanent  road  up  the 
east  side  of  the  hogback,  the  face  of  the  cliff  from  which 
the  tunnel  emerges  was  cut  back  20  ft.  to  a  hard  con- 
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FIG.  2.  TUNNEL  PORTAL  AND  CASCADES  HEAD 

glomerate  and  a  bulkhead  of  concrete  built  3  ft.  wide  at 
the  base  to  2  ft.  wide  at  the  top  with  an  overhang  for  the 
gate  stands.  The  bulkhead  was  raised  to  a  height  of 
131^  ft.  above  the  floor  of  the  tunnel.  (See  Figs.  1  and 
2.)     Besides  containing  two  portholes  (not  shown  in  Figs. 

I  and  2)  1  ft.  high  by  4  ft.  wide,  set  1  ft.  below  hydraulic 
grade,  the  bulkhead  is  5  ft.  forward  from  the  mouth  of 
the  tunnel  in  order  to  provide  for  a  safety  overflow  to 
relieve  the  pressure  should  the  gates  in  the  bulkhead  ever 
be  closed  when  the  aqueduct  is  under  flow.  In  the  bulk- 
head are  set  two  cast-steel  sluice  gates,  4  ft.  high  by  5  ft. 
wide,  with  bronze  bearings,  lifted  by  a  2 1^4 -in.  screw  and 
operated  by  hand. 

The  first  drop  of  22  ft.  in  a  distance  of  49  ft.  was 
taken  care  of  by  benching  off  the  foundation  in  a  series  of 

II  steps,  each  of  2  ft.  rise.,  4  ft.  tread  and  ranging  in 
length  from  12  ft.  at  the  top  to  19  ft.  at  the  bottom.  The 
side  walls  to  prevent  overflow  rise  vertically  4I/2  ft.  above 
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Uie  floor  of  thn  step  and  iirc  of  coiicrctc.  Hi  in.  thick,  of 
■"'V^  parts  of  washed  gravel  to  I  part  of  .Monolith  eemeiit. 
This  cement — which  was  nuinufactiired  hv  the  municipal 
cement  mill  and  which  as  a  municiinil  product  was  suh- 
jected  to  much  criticism  from  certain  quarters — was  used 
throughout  in  the  building  of  the  "cascades."  After 
being  for  more  than  a  year  subjected  to  flows  under  a 
verv  high  velocity,  it  shows  no  signs  of  the  wear  or  disin- 
tegration so  freely  prophesied. 

From  tlie  foot  of  the  stairs  to  the  bottom  of  the  cascade, 
(he  canal  or  conduit  varies  from  19  ft.  in  width  ami  1  ft. 
in  depth  to  72  ft.  wide  and  6  ft.  in  depth.     This  height  at 


almost  all  of  tlic  momentum  and  agitation  of  the  water  is 
taken  up  in  a  distance  of  7-5  ft.,  tlie  water  entering  the 
titraigbt-away  of  the  conduit  as  a  smooth-flowing  stream. 
Because  of  the  great  range  of  velocities  in  this  open-lined 
conduit,  in  its  length  of  797.3  ft,  con.siderable  allowance 
for  difference  in  velocity-head  liad  to  be  made.  This  was 
done  -without  noticeable  drop  in  the  conduit  by  making 
long  tran.sitions  in  which  the  allowance  for  the  difference 
in  velocity-bead  in  addition  to  the  flow-grade  was  dis- 
triliuted  along  the  transitions.  In  this  way  allowances 
III'  fniin  1  to  •')  ft.  ditfcrcnce  in  velocity-bead  are  made 
wbirh  ai-c  nniioticeaiile  to  the  ordinary  eye. 


VIEW  OF  LOS  ANGELE.S  AQUEDUCT  CASCADES  BEFORE  WATEl;  WAS  ADMITTED 


the  bottom  was  made  necessary  to  connect  with  tb.<'  open- 
lined  conduit  at  the  foot  of  the  cascade. 

The  grade  for  the  49  ft.  of  steps  is  50  per  cent. ;  for  the 
next  750  ft.  the  canal  varies  in  width  from  19  to  37^^ 
ft.,  with  a  grade  of  from  1.4  to  24  per  cent.;  for  the 
remaining  distance  of  220  ft.  the  canal  is  from  37y2  ft. 
to  72  ft.  wide-  and  has  a  grade  of  30  per  cent.  On  this 
last  section  the  boulders  were  strewn  as  shown  in  Fig.  3. 
Considerable  difficulty  was  experienced  in  the  matter  of 
elevation  and  location  necessary  to  give  the  spectacular 
effect  of  a  mountain  torrent  that  was  desired.  The  result 
is  .shown  by  Fig.  4.  A  total  of  60  cu.yd.  of  boulders  was 
required.  These  were  selected  to  run  about  1  ft.  in  diam- 
eter and  were  placed  about  1  ft.  apart.  They  were  dropped 
into  the  concrete  after  it  had  been  shoveled  so  that  there 
was  at  least  1  in.  of  concrete  between  the  base  of  the  boul- 
ders and  the  subgrade.  The  concrete  was  then  trowelled 
down.  This  left  from  4  to  6  in.  of  the  boulders  protruding. 

At  the  foot  of  the  cascade,  intersection  is  made  with 
the   open-lined   conduit   at   an   angle  of   6.'i   deg.     Hero 


The  work  was  carried  on  under  the  direction  of  William 
ilulbolland,  chief  engineer;  E.  A.  Bayley,  field  engineer, 
and  Henry  L.  .lacques,  cdnstructioii  superintendent. 

m 


The  water-power  industry  in  eastern  Canada  jire.sents 
almost  the  oidy  evidence  of  engineering  and  construction 
activity  throughout  the  Dominion,  where  large  building 
construction  is  generally  halted.  In  Toronto  a  .$3,000,000 
union  railway-terminal  project,  for  which  contracts  were 
let,  has  been  shut  down  (though  disagreement  among 
the  interested  railroads  may  be  largely  responsible),  and 
the  harbor  development  is  not  progressing  as  fast  as  had 
been  anticipated. 

In  Montreal  there  is  nothing  new  of  size  being  under- 
taken except  a  $100,000  extension  to  grain  elevator  No.  1. 
Old  works  like  the  Sun  Life  building  and  the  Canadian 
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Niirlhrrii    IJv.'s   -Mount    l.'dval    lumicl    mihI    tiTiiiiiKil    mi-c 
<;()iiiir  ahead  rather  slowly. 

The  coiistnu'tion   hoiiif;'   done  stanils   o\it   hy   its   com- 
jiavatiNe  isolation.     In  Quehec  the  union  rail\\ay  station, 
a   •$.')()(), 000  pi-ojeet,  has  heen  started   and   soni 
hcinu'  ])nt  lip;  a  large  addition  to  the  |Hi:t  olli; 
made  and  there  is  some  river  iin|)i'o\eincnt.     Tlit 


steel  i 
is  lii'in 
rni\  iiu 


st  of  lahor  to      henel 


of  (^nel)ee  is  taking  advantage  of  the  h 
hiiild  some  (iO  steel  highway  hridges,  one  of  .$|.-)0,000  cost; 
tenilers  on  the  work  after  the  war  hegau  showed  a  ih- 
crease  in  cost  from  those  before  of  from  15  to  <J0'/(:.  Jiail- 
way  activity  seems  eonlined  to  (iovenimeiit  trans-eoiiti- 
iiental  lines  and  the  great  Qnehee  bridge,  on  whieli  steady 
progress  is  seen,      in   Halifax  tlu-  large  railway  and  liar- 


(I'liehec,  taking  ad\aiitage  of  the  tinaiuial  dilHeulties  of  the 
latter,  and  will  immediately  run  a  iJO-mile  transmission 
lino  to  (jllehec. 

The  Qiiehee  Streams  Commission  is  asking  for  tenders 
oil  a  •$I0(),0()0  project  on  the  upi)er  St.  Francis  Kiver. 
This  is  a  storage  and  How  regulation  project  similar  to 
that  on  the  St.  Maiirici'.  I'lilp  mills  will  be  the  chief 
leneliciai'ies. 

]t  is  generally  expecti'd  that  construction  work  on  the 
r)00,()00-h]).  hydro-electri(;  project  on  the  Saguenay  River 
above  Quebec,  backed  by  th.e  Duke  interests  from  the 
United  States  (Southern  Power  Co.),  is  about  to  be 
started,  though  no  otllcial  information  is  obtainable.  The 
preliminary  work  seems  to  he  |)rogr;'ssing.  howe\er.     This 


FIG.  4.      EKFKCT    I'KDHri'Kl)  BY  BOt'LPERS  IN  OUTT-ET  IO  T>OS  .4NGELES  AQI'EDIU'T  TIXNEL 


hor  de\elopment  scheme,  aggregating  in  cost  possibly 
if  1,000.000,  is  now  well  under  way.  The  Welland  Ship 
Canal  enlargement  around  Niagara  Falls  is  being  prose- 
cuted with  some  vigor.  Both  of  these  projects  have  been 
described  in  recent  issues  of  Engineering  Neurs. 

In  view  of  the  general  depression,  the  increasing  ac- 
tivity of  the  water-power  companies  is  striking.  Con- 
tracts have  been  let  for  $1,500,000  of  work  on  the  upper 
St.  Maurice  River  storage  and  flow-regulation  scheme. 
This  will  be  one  of  the  largest  conservation  developments 
on  the  continent,  benefiting  such  large  power  concerns 
as  the  Laurentide  and  Shawinigan  companies.  A  company 
known  as  the  St.  j\Iaurice  Construction  Co.  has  been  or- 
ganized to  carry  on  this  work,  the  Shawinigan  Power  & 
Water  Co.  and  Fraser,  Brace  &  Co.  (builders  of  the  great 
Cedars  Rapids  development)   being  largely  interested. 

Construction  work  on  the  huge  Laurentide  hydro-elec- 
tric station  at  Grand  ilere,  which  ceased  on  the  outbreak 
of  war,  has  been  resumed.  The  Shawinigan  company  has 
acquired  the  old  Dorchester  light  and  ])ow(>r  I'onipanv  in 


development  in\(>l\es  building  a  new  town,  at  an  antici- 
pated expenditure  of  $5,000,000  or  more,  for  the  fertilizer 
and  other  electro-chemical  industries  here. 

Part  of  the  improvement  in  the  power  situation  is  prob- 
ably in  consequence  of  the  manufacture  of  war  materials. 
A  great  deal  of  it  can  he  traced  to  the  aluminum  industry. 
The  French  and  Scandinavian  supplies  are  shut  off  and 
a  great  increase  in  the  demands  on  American  works  has 
been  felt.  A  small  part  of  the  aluminum  demand  is  for 
military  goods,  like  water  bottles,  motor-car  and  aeroplane 
parts,  etc.,  but  the  greater  portion  is  for  the  usual  com- 
mercial purposes. 

Owing  largely  to  the  dcniands  of  the  aluminum  works 
at  Jlessina,  X.  Y.,  whic-h  take  60,000  hp.  from  the  great 
Cedars  Rapids  jilant  near  ^lontreal  (described  in  Engi- 
neering .Xeirs  of  Mar.  25,  1915,  ]).  566)  the  load  on  this 
station  has  jumped  up  to  nearly  full  figure,  though  the  sta- 
tion has  been  running  only  about  eight  months.  Conse- 
quently extensions  originally  projected  for  construction 
sc\eral  vears  from  now  will  probably  be  made  much  sooner. 
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The  first  shite  highway  work  uiulertnkeii  in  Maine, 
under  the  $'.i,000,000  appropriation  made  by  the  1913 
le<ris!ature,  has  been  tlie  building  of  a  21 -mi.  bituminous- 
maoadam  road  from  Portland  to  Brunswick.  The  eon- 
tract  for  this  entire  work  was  let  in  1914  to  E.  F.  Hudson, 
Jlclrose,  Mass. 

On  the  first  fil/^  mi.  of  road  out  of  Portland,  an  exam- 
ination of  the  soil  conditions  during  the  spring  of  the 
year  showed  the  necessity  of  special  foundation  and  drain- 
age treatment.  There  was  a  great  scarcity  of  stone  for 
filling  subdrains,  and  it  was  decided  to  use  a  V-type  gravel 
drain  30  in.  deep  in  the  center  and  a  4-in.  tile  drain  with 
side  outlets,   in   the   bottom,   where  stone   could  not  be 


DRAIN  TILE  IN  V-SHAPED  GRAVEL  TRENCH, 
MAINE  POST  ROAD 

obtained.  Of  the  whole  distance  of  6.63  mi.,  1.33  mi. 
(20%)  was  built  with  a  V-shaped  gravel  ditch  and  tile 
drain,  0.46  mi.  (7%)  with  V-shaped  ditch  and  stone 
drain,  0.67  mi.  (10%)  with  an  8-in.  stone  base,  and  1.36 
mi.  (20%)  with  a  4-in.  gravel  foundation. 

A  case  of  nnderdrainage  was  encountered  just  beyond 
the  second  mile,  for  about  100  ft.,  where  it  was  necessary 
to  resort  to  a  combination  of  special  stone  drain  and  tile 
drain.  The  stone  foundation  was  made  24  in.  deep  at 
the  sides  of  the  road  and  30  in.  at  the  center,  while  in 
the  center  and  at  a  depth  of  4  ft.,  a  4-in.  tile  drain  was 
placed  with  side  outlets  of  tile  at  intervals  of  2.5  ft.  This 
was  found  effectively  to  remove  a  bothersome  and  long- 
feared  "honey-pot"  of  large  area. 


The  highway  work  in  Maine  is  in  charge  of  a  commis- 
sion of  three  members,  for  whom  Paul  D.  Sargent,  former 
Assistant  Director  of  the  United  States  Oflice  of  Public 
Roads,  is  Chief  Engineer. — William  J.  Dougherty,  Port- 
land, ]\Iaine. 


O'^es'  L.a.ip^e  Atr©si 
By  P.   L.   Shea* 

The  concrete  footings  and  basement  wall  and  piers  of 
the  recently  built  Circle  Building,  New  York  City,  were 
poured  from  a  central  plant,  the  layout  of  which  is  shown 
in  the  accompanying  sketch  and  view.  The  shed  sheathed 
with  tar  paper,  as  sho^-n  in  the  view,  is  for  cement  storage. 
The  bin  to  the  right  of  the  tower  in  the  same  photograph 
is  for  gravel  (500  cn.yd.  capacity),  and  the  one  behind 
the  tower  is  for  sand  (280  cu.yd.  capacity). 

The  charging  hopper  of  the  mixer  is  on  a  level  with 
the  platform  of  the  sand  and  gravel  bins.  Directly  aljove 
this  hopper  and  extending  to  the  level  of  the  floor  of  the 
cement  storage  house  is  a  hopper  lined  with  galvanized 
iron,  into  which  the  cement  is  discharged.  When  the 
Ijins  were  full  the  sand  and  gravel  were  shoveled  to 
the  mixer  hopper;  when  material  in  the  bins  was  level 
with  the  platform  or  below  it,  the  sand  and  gravel  were 
wheelbarrowed  to  the  hopper.  To  avoid  this  operation 
the  bins  were  kept  filled  above  the  platform  level  until 
the  work  no  longer  required  storage. 

The  cement  storage  house  was  built  of  tongue-and- 
urooved  boards,  and  was  sheathed  on  the  outside  with 
wo-ply  tar  felt,  well  lapped  and  secured  with  wood 
liattons.  The  roof  was  covered  with  felt  secured  with 
roofer's  nails  and  disks.  To  prevent  the  cement  from 
roming  in  contact  with  rain-water  running  down  tlv 
Ijac'k  wall  and  seeping  in  at  the  joints  of  felt  and  sheath- 
ing, a  V-shaped  gutter  was  provided  at  the  rear  and 
lined  with  felt. 

Tlie  trucking  of  material  was  done  with  a  view  to 
:i\(iiding  unnecessary  handling.  The  top  of  the  bins  was 
Icxcl  with  the  sidewalk  and  the  sand  bin  was  planked 
<)\er  to  permit  driving  over  and  dumping  directly  into 
it  through  trap  doors.  The  gravel  bin  was  not  covered, 
material  was  discharged  into  it  from  the  top  of  the  sand 
bin.  The  floor  of  the  cement  house  was  on  a  level  with 
the  truck  platform,  so  that  the  cement  could  be  unloaded 
from  trucks  into  the  house.  The  rear  of  the  cement 
house  opened  on  to  the  cement  hopper. 

The  %-yd.  bucket  in  the  tower  could  be  lowered  into 
a  pit  5  ft.  below  gi-ound  level,  and  the  spoon  of  the  dis- 
charge of  the  mixer  was  but  2  ft.  above  ground.  This 
spoon  delivered  into  a  wooden  hopper  holding  a  %-yd. 
batch,  so  that  while  one  batch  was  being  mixed  another 
was  being  discharged  from  this  reserve  hopper  to  the 
bucket  and  a  third  was  being  fed  into  the  hopper  of  the 


•Superintendent  of  Construction,  Columbus  Circle  Construc- 
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niixtT — tliri'c  hak-lics  niovinjr  at  one  time.  Tlio  luic-ket 
was  hauled  up  to  the  level  of  the  chute  hopper  \>y  the 
electrie  hoist,  and  wa?  autoDiatiially  tripped. 

The  reserve  iio])per  was  provided  with  a  pin-huiif,'  dis- 
charge chute,  which  was  t)perated  by  the  bucket.     As  the 


<k!>;l      '^ 
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bucket  ascended  in  the  tower  it  turned  this  chute  up  and 
held  the  concrete  in  tlie  reserve  hopper,  and  when  tlie 
liucket  descended  and  passed  the  end  of  the  chute  it  pulled 
it  down  and  allowed  the  bucket  to  be  filled.  Later  on, 
as  the  work  progressed,  the  reserve  hopper  was  abandoned 
and  the  concrete  was  fed  direct  from  mixer  to  bucket  by 
means  of  a  galvanized-irou  pipe  slide  chute. 

It  was  found  that  the  drijipings  from  the  reserve  hopper 
settled  in  the  pit  at  the  bottom  of  the  tower  and  interfered 
with  the  proper  operation  of  the  bucket.  When  the  latter 
was  discharging  at  the  rate  of  a  batch  a  minute  this 
accumulation  necessitated  stopping  the  mixing  and  dis- 


(hargiii":  at  least  three  times  in  eight  working  hours  ir. 
(irdi'r  to  clean  t!ie  pit.  This  cleaning  operation  took 
from  five  to  eight  minutes,  whiih  olTsct  to  a  large  extent 
the  time  .saved  by  having  a  reserve  hatch. 

.\  second  reserve  hopper  was  .secured  to  the  base  of 
the  tower,  adapted  to  be  tilled  by  a  length  of  chute  to 
receive  wheelbarrow  loads.  'Die  purpose  of  this  second 
hopper  was  to  provide  concrete  for  filling  the  tninor  ])icr 
holes  while  tho  chute  was  being  shifted. 

The  chutes  were  in  30-ft.  sections,  the  intersections 
being  supported  by  ginpoles.  This  method  was  considered 
to  be  more  satisfactory  than  using  .\-frames,  as  is  ordin- 
arily done.  It  permitted  easy  handling  of  the  chute 
sections  and  shifting  without  disconnecting.  The  steel 
A-frame  bracket  which  supports  the  first  or  tower  chute 
was  fi-xed  in  position  so  that  the  chute  would  be  held 
permanently  at  the  65-ft.  elevation  during  the  entire 
course  of  the  concreting.  This  elevation  was  maintained 
even  when  the  concreting  was  at  a  point  very  close  to  the 
tower,  making  the  descent  of  the  concrete  rapid.  The 
chuting  distance  varied  up  to  riOO  ft. 


l-:.\|i*'i»-s<'->l«iiey  AdvaiiceM  to  AMMiNtaiit  Kn;riii«'erM — An  en- 
gineer in  Now  York  City  with  a  numlier  of  a.^sistants  who 
spend  more  or  lesy  ti;ne  traveling  has  adopted  the  foUowinp: 
means  for  keeping  them  supplied  witli  expense  money:  To 
each  assistant  is  advanced  $.";0,  for  wliich  lie  gives  his  note. 
At  the  end  of  each  week  the  assistant  puts  in  his  expense 
account  for  the  week.  On  the  following  Monday  morning  a 
check  is  given  him  for  the  account  as  approved,  thus  restoring 
and  maintaining  his  $50  advance.  This  practice  obviates  what 
is  a  sore  point  with  a  large  number  of  engineering  and  other 
employees  throu'^hout  the  country  who  are  called  upon  to 
advance  out  of  their  own  funds  money  for  traveling  and  other 
expenses.  Of  course  in  some  cases  $50  would  bo  an  insufficient 
advance,  but  it  serves  to  illustrate  the  principle.  It  may  be 
added  that  one  case  has  been  reported  to  us  in  which  a 
youns  njan  in  the  Federal  employ  was  obliged  to  advance  $600 
personally  for  expenses  before  he  got  any  of  the  money  back. 
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The  engineering  work  jn-eliniinary  to  pavement  con- 
struction or  renewal  varies  in  diiferent  cities.  Generally 
a  center  line  survey  with  cross-sections  every  25  or  50  ft., 
with  specifications,  is  about  all  the  information  given  the 
contractor  to  bid  on.  A  great  many  details  are  usually 
left  to  be  decided  by  the  supervising  engineer,  who  is  often 
called  upon  to  do  considerable  supplementary  survey 
work,  such  as  giving  lines,  grades,  etc.  More  often  than 
in  other  branches  of  engineering  wcn-k.  the  details  of 
design,  except  at  complicated  side-hill  crossings,  are 
neglected. 

DlOTAIL    SUKVUY    AND    DksIGN 

In  St.  Louis,  Mo.,  the  Board  of  Public  Service  has 
(H-j'-nnized  a  division  of  design — -sewers  and  paving — one 
(if  the  objects  of  which  is  to  reduce  to  a  minimum  the 
engineering  work  required  after  the  pavement  construc- 


strect  survey,  which  is  described  in  the  following.  While 
(if  considerable  assistance  to  the  contractor  in  making 
his  estimates,  the  primary  purpose  of  the  detail  plan 
is  to  facilitate  the  work  of  the  construction  or  super- 
vising engineer.  A  study  of  a  section  of  a  typical  plan 
(Fig.  2)  will  show  that  the  field  engineer  is  relieved  as 
far  as  practicable  of  all  calculations,  small  details,  etc., 
which  M'ould  require  office  work  on  his  part.  This  allows 
him  to  give  his  whole  time  to  supervising  the  work  of 
construction ;  and  of  course  has  made  it  possible  greatly 
to  reduce  the  field  force,  although  it  has  correspondingly 
added  to  the  designing  staff.  While  the  ultimate  economy 
of  the  new  method  is  not  yet  proved,  very  satisfactory 
results  have  been  achieved  thus  far. 

Preliminary  to  drafting  the  plan,  a  very  complete  sur- 
vey of  the  street  is  made,  and  the  corners  of  all  intersect- 
ing streets  and  alleys  are  definitely  fixed  by  reference  to 
permanent  structures  or  by  setting  monuments.  All  tele- 
graph or  telephone  poles,  lamp  posts,  fire  hydrants, 
sprinkling  hydrants  or  standpipes,  valve  boxes,  sewer  in- 
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FIG.   1.     ASSESSMENT  MAP  OF  BENEFIT  DISTRICT,   TAVINO  IMPROVEMENTS,  ST.  LOUIS,  MO. 


tion  has  actually  begun.  'I'hc  ]nirpose  is  to  funiisli  the 
contractor  and  supervising  engineer  with  so  mui-h  pre- 
liminary detail  that  there  will  be  no  call  for  survey  or 
engineering  work  other  than  inspection  and  supervision, 
after  the  construction  of  the  pavement  has  been  started. 
The  payment  for  street-improvement  work  in  St.  Louis, 
both  new  construction  and  renewal,  is  by  assessments  on 
abutting  property.  Hence  the  first  step  is  the  preparation 
of  a  property  map  of  the  benefit  district.  For  pavement 
work  one  third  of  the  cost  is  assessed  against  the  frontage 
on  the  improvement  and  two-thirds  pro  rata  against  the 
area  within  the  benefit  district,  which  usually  extends 
half  way  to  the  next  public  street.  For  sewer  work  the 
assessment  is  by  area.  This  map,  of  which  Fig.  1  is  a 
typical  section,  is  compiled  on  a  scale  of  60  ft.  =  1  in., 
chiefly  from  the  record  plans  on  file  in  the  city.  The 
original  lot  subdivisions  are  shown  as  well  as  their  pres- 
ent division  and  ownership.  Discrepancies  in  street 
lengths  are  adjusted  if  necessary  after  making  the  detail 


lets,  niiinlidles.  trees,  curbs  set  on  intersecting  streets, 
sti'eet-raihvay  tracks,  sidewalks,  and  all  else  that  prob- 
ably will  be  affected  or  need  adjusting  in  any  way  because 
of  the  new  pavement  construction  are  located  and  recorded 
in  tliis  ]ireliminary  survey. 

With  this  information  at  hand  the  final  details  of  the 
pavement  design  are  worked  out.  The  completed  plan 
(Fig.  2)  on  a  scale  of  40  ft.  =  4  in.,  contains  all  the 
record  notes  pertinent  to  the  location  of  the  street  lines, 
the  established  grades,  elevation  of  benchmarks,  crown 
of  pavement  at  various  cross-sections,  details  of  corners 
of  intersecting  streets,  summaries  of  curbing  required, 
inlets  and  manholes  to  be  built,  rebuilt  or  adjusted,  water 
or  gas  mains  to  be  lowered,  pole  lines  to  be  adjusted, 
obstructions  to  be  removed,  and  a  preliminary  estimate 
of  the  cost  of  construction. 

This  system  of  handling  the  pavement  work,  whether 
more  economical  in  actual  cost  or  not,  has  resulted  in 
distributing  the  work  of  the  engineering  staff  of  the  city 
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iinifonuly  tliroiij,flu)Ut  tho  vt-ar,  iind  <^ives  an  opportiiiiily 
for  greater  accuracy,  as  well  as  rurnishing  valualilo  rec- 
ord plans  of  street  conditions  and  i-hanges. 

Under  the  new  city  cliarter  of  St.    Louis,  the  public 
works  are  controlled  by  a   Hoard  of   Public  Service,  of 


Cardboard  templets  have  been  used  only  for  small  j)ieces, 
such  as  gusset-plates.  Long  cardboard  strips,  as  re- 
quired for  Hange,  angle  and  girder  templets,  are  t<JO 
troublesome  to  handle.  'I'he  im])rovenient  introduced  by 
]|.  H.  Ash,  of  the  Templet  Co.,  consists  of  a  new  method 
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which  E.  E.  Kinzey  is  President.  The  chief  of  the  divi-  of  preparing,  haiu 
sion  of  sewer  and  jiavement  design  is  W.  W.  Horner,  and  lengths  of  templet 
S.  Sammelman  is  in  direct  charge  of  the  paving  section. 


and  apiilviniir  cardboard  for  all 


The  practice  of  laying  out  rivet-holes  in  structural 
steelwork  with  the  aid  of  wooden  templets  is  pretty 
thoroughly  established  in  this  country.  The  Templet  Co.. 
of  Ashtabula,  Ohio,  is  making  a  promising  attempt  to 
change  this  practice  by  substituting  cardboard  for  the 
more  costly  templet  lumber. 


Pkepakixu  and  Handling 

Experience  has  shown  that  cardboard  expands  and 
contracts,  in  consequence  of  moisture  \ariations,  about 
fy,  in.  evei-y  71^  ft.  To  eliminate  this  troublesome  action 
the  concern  has  developed  a  treatment  by  wliich  the 
cardboard  is  finished  with  a  sort  of  varnish  gloss.  It  is 
claimed  that  this  prevent*;  all  change  of  dimensions. 

For  girder  web-plate  templets,  up  to  8-ft.  width  and 
.'iO-ft.  length,  cardboard  .sheets  of  exact  width  are  supplied 
by  the  company  in  rolls  of  13-in    diameter,  from  which 
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the  teniplet-nuiker  simply  tuts  ofT  the  iTqiiired  leii>rths 
and  at  oiue  proceeds  to  loi-ate  the  rivet-holes. 

For  angle  flange-plate  and  bar  templets,  one  edge  of 
a  long,  narrow  pieee  of  cardboard  is  Inserted  between  a 
pair  of  maple  clamping  strips,  which  hold  and  stiffen 
it,  and  enable  the  cardboard  to  be  handled  conveniently 
in  all  lengths,  besides  serving  as  a  guide  in  locating  the 
holes.  The  clamping  screws,  spaced  18  in.  apart,  are 
.■;o  seated  as  to  separate  the  clamping  strips  positively 
when  the  screw  is  turned  in  tlie  relea.se  dii'ection.  Short 
pins  in  the  jaw  of  the  lower  strip  take  Imld  of  the 
cardboard  and  insure  against  its  slipping.  The  strips 
mav  be  made  with  a  Vg-in.  scale  marked  on  them  to  facili- 
tate locating  tiie  holes;  l)nt  on  long  lengths  it  is  preferible 
to  work  with  a  steel  tape.  The  width  of  the  gripping 
jaws  for  holding  the  cardboard  is  %  in.,  and  cardboard 
for  angle  and  flange  templets  is  made  regularly  %  in. 
over  the  even  width;  for  example,  3%  in.  wide  for  a 
o-in.  tlange. 

Applying  xirE  Te.-uplkt.s 

The  templets  are  laid  upon  the  iron  to  lie  marked  in 
the  same  way  as  wood  templets,  with  the  advantage  that 
the  frame  serves  as  a  guide  and  rests  upon  the  flange, 
and  it  is  unnecessary  to  turn  the  iron  to  mark  the  opposite 
llange  as  is  the  case  with  a  wooden  templet. 

The  greatest  saving  with  cardboard  templets  is  in  the 
templet-maker's  time,  as  he  is  nsing  a  material  which  is 
more  easily  worked.  On  this  point  ilr.  Ash  gives  the 
following  figures: 

Of  a  15-tt.  templet  for  a  6x6  angle,  tho  total  cost  is  about 
35c.  for  wood  and  17c.  for  cardboard.  The  saving  of  18c. 
includes  15c.  saving  in  cost  of  material  (at  $45  per  M  ft.  for 
lumber  and  $S  per  JI  lin.ft.  for  6-in.  cardboard),  and  6  min. 
or  3c.  saving  in  labor  (elimination  of  sawing  and  trimming, 
wliile  punching  holes  in  cardboard  can  be  done  twice  as  fast 
as  drilling  them  in  wood). 

For  a  42-in.  web-plate  templet  15  ft.  long  the  total  costs 
are  about  $1.20  and  8Sc. ;  there  is  a  12c.  saving  in  material 
cost  and  a  36-min.  or  20c.  saving  in  labor. 

:*; 


By  H.viioij)  E.  IvETCHUji* 

The  centering  for  the  Detroit-Superior  High  Level 
Bridge  was  complicated  by  the  number  of  different  rises 
and  .spans  of  the  arches.  Arches  6,  7  and  8  have  the  same 
span  and  have  been  centered  with  similar  three-hinged 
steel  arches  supported  on  steel  columns  ( Fig.  1 ) .  Arches 
2,  9  and  10  are  shorter  and  are  being  centered  by  removing 
one  section  of  the  standard  arch-truss  and  placing  a  new 
end  post.  Arches  1  and  5  will  take  the  standard  centering 
and  arch  3  will  have  an  extra  section  added  to  the  trusses 
previously  u.sed.  The  remainder  of  the  arches  are  being 
centered  with  timber  except  the  arch  over  the  Erie  Rail- 
road, which  is  provided  with  structural  reinforcing  strong 
enough  to  act  as  a  support  for  the  concri^te. 

At  the  crown  of  the  steel  centers  a  toggle  adjustment 
provides  a  simple  and  satisfactory  means  of  striking.  It 
gives  a  clearance  of  6  in.  at  the  crown  and  about  1  in.  at 
the  haunches.  The  toggles  are  also  used  to  bring  the 
arches  to  proper  grade  before  concreting. 

The  haunches  of  the  trusses  are  pin-connected  to  cast- 
steel  and   structural-steel   shoes  having  a   wide  base   to 


roll  on.  Four-inch  steel  rollers  in  nests  of  five  are  placed 
under  the  shoes.  Three  12x12  oak  timbers  protected  by  a 
Vi-in.  steel  plate  and  supported  by  sectional  steel  columns 
serve  as  a  runway  on  wliich  to  move  the  centering. 

Erectixg  tme  Cexters 

■  The  steel  trusses  arrived  on  the  job  in  sections  on 
cars.  The  unloading  and  handling  during  the  a.ssembling 
were  done  by  tlie  cableways.  All  parts  are  bolted  together 
(%-  and  %-in.  bolts).  A  tower  of  8x8-in.  posts  and  2x8- 
in.  braces  is  placed  to  support  a  pair  of  half  arches  near 
the  crown  of  one  pair  of  trus.ses  while  the  opposite  trusses 
are  erected  and  pins  driven.  Each  truss  weighs  121^  tons 
and  while  the  rated  capacity  of  the  cableways  is  8  tons 
there  has  been  no  difficulty  in  l.andling  the  heavier  loads. 

The  cables  of  thecableways  are  located  midway  between 
each  pair  of  ribs  and  the  trusses  had  to  be  erected  under 
the  cables.  AYhen  the  two  steel  arches  forming  the  cen- 
tering for  one  concrete  arch  rib  are  erected,  the  end 
pins  are  connected  with  cables  and  turnbuckles.  Enough 
tension  is  brought  to  bear  on  the  cables  with  the  turn- 
buckles  to  raise  the  centering  off  the  tower.  The  centers 
are  then  jacked  over  into  position,  two  10-ton  track  jacks 
being  used. 

When  the  steelwork  for  both  ribs  is  in  position,  cross- 
bracing  is  placed  between  the  pairs  of  centers,  and  di- 
agonals of  the  turnbuckle  rods  in  the  lower  chord.    When 

FIG.    1.      DIAGRAM   OF   ARCHESI,    DETROIT- 
SUPERIOR    BRIDGE 

the  trus.ses  are  braced  together  they  make  a  stable  unit,  but 
as  a  matter  of  safety  a  %-in.  wire-rope  guy  is  fastened 
on  each  side  of  the  crown  and  secured  to  deadmen  with 
turnbuckle  connections  for  adjustment. 

Upon  striking  the  centers  after  having  concreted  one 
pair  of  ribs  they  are  moved  as  a  unit  to  the  other  side 
of  the  bridge  into  position  for  concreting  the  other  pair 
of  ribs.  A  hoisting  engine  and  five-part  blocks  are  used 
in  moving.  When  the  trusses  have  l)een  struck  for  the 
last  time  they  are  rolled  between  the  arch  ribs  and  sup- 
ported by  turnbuckles  hung  from  steel  girders  resting  on 
ihe  arch  ribs,  while  the  pins  are  driven  out.  The  cableway 
is  then  used  to  remove  the  trusses. 

The  average  time  of  erecting  one  complete  set  of  center- 
ing for  one  rib  is  about  6  hr.  To  roll  the  trusses  from 
one  side  of  the  bridge  to  the  other,  the  distance  traveled 
being  about  46  ft.,  requires  from  4  to  8  hr. 

The  Hunkin-Conkey  Con.struction  Co.,  of  Cleveland, 
Ohio,  is  the  contractor  for  this  jiart  of  the  bridge  work. 


A  Comparison  of  Railroad  Wajres  in  1871  and  1914  is  made 

in  a  bulletin  issued  by  the  New  York,  New  Haven  &  Hartford 

R.R.,  as  follows; 

Average  monthly  pav:  1S71  1914 

Passenger   engineers    JiiO  and  $100  $131. 3S 

Passenger   firemen    50  75.35 

Passenger  conductors 100  133.73 

Passenger    brakemen    45  and       50  78.07 

Freight    engineers    $75,    85  and       90  177.51 

Freight    firemen     45  and       50  92.52 

Freight    conductors    S5  11S.8S 

Freight    brakemen    45  and       50  ^^-^S 

Av.  rate  per  pass.,  per  mile $0.02538  $0.01712 

Decrease,  32.5  iier  cent. 

.A.V.  rate  per  ton  of  freight,  per  mile  .04295  .01415 

Decrease,  67  per  cent. 
It  is  to  be  recalled  that  payments  in   IsTl   were  on  a  paper 

basis  and  not  on  a  Kold  basis.     Taking  that  into  account,  tlie 

increase   in   wage   rates   is   even   greater   than    the   above   table 

indicates. 


Soptoinln'r  ■■^,  1!)15 
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Fig.    2 — Setting    halves    of    the    three-hinged    arch    centers    on  temporary  tuwer 


Fig.    :; — Cableway    phicine    last    ])icie    cf    ocntering    for    a    pair  uf  rih.s 
FIGS.   2  AND  3.     RRECTING  CENTERS  FOR  CONCRETE  ARCHES  OF  THE  DETROIT-SUPERIOR  VIADUCT 
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NeKlected  Turnins  MoiueiitH  in  the  construction  of  a  con- 
crete distributing:  chute  recently  caused  a  Cleveland,  Ohio, 
contractor  considerable  annoyance  and  expense.  The  manu- 
facturer of  the  chute  supplied  a  light  skeleton  steel  tower 
with  two  lengths  of  chute,  one  attached  to  a  carriage  on  the 
tower  which  could  be  elevated  to  suit  the  different  floor 
levels  the  second  pivoted  to  the  end  of  the  first  length  and 
balanced  by  a  counterweight.  These  two  lengths  of  chute, 
however,  were  not  long  enough  to  reach  across  the  building. 


assumed  the  position  marked  3.  This  accident  resulted  in 
about  a  4-hr.  delay  in  placing  concrete  and  a  lot  of  un- 
necessary labor,  all  of  which  might  have  been  avoided  by 
the  use  of  some  intelligence  in  supporting  the  chute. — A.  D 
Williams,   Cleveland,  Ohio. 

Use  of  Horiaioiital  Sheeting  in  Subway  Work — Horizontal 
sheeting  has  been  used  in  a  number  of  instances  as  the  back 
form  for  concrete  in  the  construction  of  the  Flatbush  Ave. 
subway,  Brooklyn,  N.  Y.  The  soil  is  firm  sand,  clay  and  bould- 
ers. At  one  point  where  the  excavation  was  very  close  to 
the  building  line,  horizontal  sheeting  was  placed  all  the  way 
to  the  bottom  of  the  cut,  which  was  30  ft.  deep  at  this  point. 
The  timber  sheeting  was  of  the  usual  2x8-in.  size  and  was 
braced  horizontally  every  !i  ft.  In  placing  the  sheeting  it  was 
guided  and  held  by  6xlO-in.  vertical  rangers  or  posts,  which 
were  driven  down  as  the  sheeting  was  placed.  These  rang- 
ers were  spaced  5  ft.  apart.  In  shallow  cuts,  such  as  where 
the  six  tracks  are  depressed,  horizontal  sheeting  was  placed 
and   held  every  5  ft.  by  two  6xl2-in.   bolted  continuous  cross- 


Coun  -fenveigfh-f- 


COLLAPSE  OP  CONCRETING  CHUTE  FROM  NEGLECT 
OF  A  LITTLE  COMPUTATION 

and  the  contractor  added  two  lengths  as  shown  by  the  full 
lines  in  the  accompanying  sketch,  partly  supported  from  the 
tower  and  partly  by  a  wooden  horse.  The  first  batch  of 
concrete  wrecked  the  chute,  for  the  counterweight  was  not 
sufficient  to  support  the  weight  of  the  wet  concrete  when  it 
ran  into  the  first  of  the  added  lengths  of  chute.  The  struc- 
ture assumed  the  position  indicated  by  the  dash  lines  marked 


HORIZONT.\L  SHEETING  ALONG  CUT  FOR 
DEPRESSED  TRACKS 

braces  or  needles  butting  directly  against  4xl0-in.  vertical 
rangers  placed  flat  against  the  horizontal  sheeting.  The  work 
is  being  done  by  the  Cranford  Co. 

A  Convemient  Time  Card  is  that  shown  in  the  accompany- 
ing illustration.      It  was  devised    to   prevent  dispute  with   the 


day    labor 


In  accepting  this  card,  I  declare  that  I  am  a  citizen  of  the  United  States. 

Name Post  Office  Address. 

Route  No County Township Classification  of 

Appl.  No. County Township Labor ■ 

Check  No. Pay  Period  ending ^yffoHNa 


//7  fi'/ing  this  card  each  employe  must  certify  to /ht  correctness  thereof  dy  signing  the  form  on 
opposite  side,  /ny  attempt  to  deface,  mutilate  or  fraudulently  punch  this  card  will  be  dealt  with  to 
the  full  extent  of  the  law,  and  the  cant  mil  be  declared  null  and  void  and  payment  withheld. 

VY   DEP.-VRTMENT 


LAHOKIOKS'    TIME    CARl?,    PENNSYLVANIA   STATE    HIGHW 

2.  After  hanging  a  few  minutes  in  this  position  the  counter- 
weight arm  commenced  to  bend,  reducing  its  lever  arm,  the 
burs.-     was    pulled     over    and     Ihe     chute    and     counterweight 


employed    by   the    maintenance    division    of    the 

Pennsylvania  State  Highway  De- 

^~~'~~~~'  partment     over     the      amount     of 

pay  due  them  from  the  state. 
The  men  are  employed  usually 
in  small  gangs,  and  each  day 
the  timekeeper  or  foreman 
punches  the  card  for  the  date 
and  number  of  hours  worked. 
The  rate  of  pay  Is  also  shown 
in  a  similar  manner.  The  work- 
man keeps  his  time  card  as  a 
certified  statement  of  the  pay 
due  until  the  semimonthly  pay 
daj'.  when  it  is  surrendered  and 
becomes  a  signed  receipt  for  the 
files  of  highway  department.  For 
purposes  of  identification  the 
workman  makes  a  signed  state- 
ment on  the  back  of  the  card 
certifying  to  the  correctness  of 
the  record.  He  also  has  a  num- 
bered brass  check  which  he 
must  show  before  cashing  hi.i 
time  card.  This  time  card  does 
not  replace  the  usual  time-booli 
record,  but  is  supplementary  to 
it,  giving  a  check  on  the  time- 
keeper's summaries.  The  time 
card  must  be  approved  and 
.signed  by  the  foreman  before 
it  becomes  valid.  This  simple 
device  has  proved  quite  success- 
ful in  use  and  has  prevented  many 
misunderstandings.  George  H. 
Biles,  former  Maintenance  Engineer,  now  Second  Deputy  Com- 
missioner of  the  Pennsylvania  Highway  Department,  devise. 1 
the  system   and  card. 
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Airfe  isa  Wa&(Ba='= Worlds  Oesa^ia 

Few  ii  any  public-  works  dt'sigtitMl  liv  the  ciigiiuHM'  iill'ord 
sueh  uumerous  and  varied  opportunities  i'or  artistic  ex- 
pression as  those  devoted  to  the  water-supply  of  cities. 
That  these  opportunities  were  eagerly  grasped  and  effect- 
ually improved  in  ancient,  medieval  and  early  modern 
times  is  shown  by  aqueducts,  fountains  and  wells  in  vari- 
ous parts  of  the  world. 

With  the  advent  of  the  thousands  of  walcr-works  of 
the  later  modern  type,  made  possible  i)y  pumping  machin- 
ery, by  iron,  steel  and  improved  forms  of  wood  pijie,  and 
by  iron  and  steel  standpipes  and  tower-tanks  of  the  same 
materials  or  of  wood,  there  came  an  era  of  water-works 
structures  that  needed  no  excuse  for  ugliness  because  they 
were  buried  or  at  most  but  rarely  seen,  on  the  one  hand, 
and  on  the  other,  of  structures  whose  inexcusable  ugliness 
rose  heavenward  in  the  sight  of  thousands.  Exceptions 
to  these  examples  of  quite  unnecessary  ugliness  were  occa- 
sional masonry-inclosed  standpipes  and  tanks  and  here 
and  there  a  pumping  station  which,  either  through  sheer 
fitness  for  their  purpose  or  else  by  chance,  or  again  and 
more  rarely  through  careful  design,  were  pleasing  to  the 
eye. 

The  increasing  demand  for  water  storage  on  a  large 
scale  to  keep  pace  with  the  enormous  city  growth  of  the 
last  half  century,  has  caused  the  erection  of  thousands  of 
masonry  dams,  small  and  large,  throughout  the  civilized 
world.  Most  of  these  dams  have  been  designed  in  blissful 
ignorance  of  everything  entering  into  what,  for  want  of  a 
better  term,  may  be  called  architectural  composition.  As 
a  rule,  structures  so  designed  are  boiand  to  fall  short  of 
their  highest  possibilities,  yet  many  of  them  may  neverthe- 
less possess  much  artistic  merit  because  of  that  sheer 
fitness  of  form  to  function  which  has  already  been 
mentioned. 

How  many  times  architects  have  been  called  in  to  aid 
in  the  design  of  dams  would  be  interesting  to  know;  as 
a  guess,  not  many — at  least  not  in  this  country. 

Unquestionably  the  most  notable  attempt  to  treat  a 
dam  in  accordance  with  architectural  principles  is  the 
Kensico  Dam,  described  in  detail  elsewhere  in  this  issue. 
For  reasons,  methods  and  results,  and  much  of  value  about 
the  underlying  principles  of  architectural  design  as  ap- 
plied to  dams,  the  interested  reader  is  referred  to  the 
article  just  mentioned. 

Reverting  now  to  tanks  and  towers,  a  class  of  water- 
works structures  which  are  employed  more  to  insure  pres- 
sure than  to  provide  storage,  changes  in  purely  structural 
design,  such  as  curved  for  flat-bottomed  steel  tanks,  and 
the  growing  use  of  reinforced  concrete  for  standpipes  and 
for  elevated  tanks,  have  in  themselves  wrought  marvelous 
improvements  in  the  looks  of  water  tanks,  towers  and 
standpipes  and  have  made  further  improvements  easily 
possible. 

One  opportunity'  for  art  in  water-works  design  there  is 
which  has  gained  considerable  recognition  but  deserves 
far  more.     It  comes  through  the  heightening  or,  if  need 


I  c,  llie  creation  of  landscaj)e  and  waterscape  ell'ecls.  An 
interesting  example  is  afforded  by  the  cascades  of  the 
Los  Angeles  Aqueduct,  illustrated  elsewhere  in  this  issue. 
Landsca])e  architecture,  too,  is  a  notable  feature  of  the 
innnediate  surroundings  of  the  Kensico  Dam,  already 
mentioned.  Effective  landscape  work  has  also  been  done 
around  some  of  the  reservoirs  of  the  Massachusetts  Metro- 
politan Wnlcr  Di^lriii.  To  mention  only  one  foreign 
(•\aniplc,  nature  and  man  lia\e  done  nobly  by  the  water- 
storage  reservoirs  of  Leicester,  England. 

A  typical  example  of  lost  opportunity  which  jiainfullv 
im])resses  at  least  one  person  every  time  he  passes  by  day- 
light over  the  horseshoe  curve  of  the  Penn.sylvania  R.ii. 
is  the  bare  and  ugly  embankments  of  the  Altooua  water- 
works reservoirs.  A  small  expenditure  there,  under  skill- 
ful direction,  would  at  least  ameliorate  the  blot  on  the 
landscape  now  caused  by  the  dams,  and  perhaps  bring 
these  into  harmony  with  the  natural  landscape  and  the 
pleasing  effect  of  the  water  surfaces  of  the  two  reservoirs. 

Hew   Eim^Ssiiadl   WaiSes'^'Woff'Ms 


An  unusual  program  is  ottered  by  those  responsible  for 
the  success  of  the  annual  convention  of  the  Xew  Englaml 
Water- Works  Association  which  is  to  be  held  in  New  York 
City,  Sept.  7-9.  For  many  years  past  the  September  con- 
ventions of  this  association  have  consisted  of  relatively 
few  papers,  an  excursion  or  two  and  a  considerable  amount 
of  open  time.  This  year  there  are  on  the  program  22 
technical  papers  and  addresses  and  one  committee  report, 
distributed  through  five  sessions.  In  addition  one  after- 
noon will  be  devoted  to  an  excursion  by  water  and  an- 
other to  the  Kensico  Dam  of  the  Board  of  Water-Sup])ly 
of  Xew  York  City — the  architectural  features  of  which 
are  described  elsewhere  in  this  issue. 

One  reason  for  the  unusually  large  number  of  papers 
this  year  is  that  the  program  includes  two  sessions  for 
superintendents  with  six  papers  and  discussions  at  each 
session.  Another  reason  is  that  particular  pains  have  been 
taken  by  the  program  committee  to  present  to  the  visitors 
a  number  of  interesting  features  of  the  design,  construc- 
tion and  operation  of  the  water-works  of  Xew  York  City. 
The  range  of  subjects  is  almost  as  notable  as  the  number 
of  papers.     And  the  subjects  are  live  ones,  too. 

As  may  be  judged  from  the  foregoing  statement,  there 
is  reason  to  anticipate  a  large  and  enthusiastic  gathering 
of  water-works  men  in  Xew  York  City  next  week.  The 
program  offers  instruction  and  entertainment  a-plenty  for 
each  and  all.  The  city  in  which  the  meeting  is  held  has 
attractions  of  its  own  besides  those  in  the  water-works 
field  which  are  so  liberally  represented  on  the  program. 
Best  of  all  in  many  respects  will  be  the  unlimited  oppor- 
tunities for  quiet  personal  exchanges  of  water-works  and 
other  experiences  and  for  the  enjoyment  of  the  good  fel- 
lowship that  prevails  at  all  the  water-works  conventions, 
of  whatever  name  and  in  whatever  place. 
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It  hardly  needs  to  be  said  in  conclusion  that  the  Xew 
England  Water-Works  Association  is  local  only  in  name. 
Its  membership  is  well  distributed  throughout  the  United 
States  and  Canada.  Although  there  may  continue  to  be, 
for  a  while  longer,  more  than  one  water-works  association 
in  America,  there  is  only  one  water-works  fraternity  and 
all  its  members  will  be  welcome  in  Xew  York  next  week. 


It  seems  almost  like  rubbing  it  in  to  call  attention 
just  now  to  the  defects  in  the  design  of  the  earth  sec- 
tion of  tlie  Galveston  Causeway.  A  careful  examination 
of  periodical  literature  does  not  show  a  single  protest 
against  the  protected  earth  fill  which  joins  the  short 
concrete  arch  section  to  mainland  and  island,  on  both 
sides  nearly  a  mile  away.  As  far  as  the  records  go,  this 
part  of  the  design  was  considered  as  reliable  as  the  long 
line  of  concrete  arches  on  their  wooden  piles.  Today, 
in  the  light  of  its  so  complete  failure,  the  truth  is  quite 
obvious.  No  earth  slope  can  long  stand  up  under  water 
overflow.  Protection  in  the  way  of  paving  or  revetment 
will  put  off  the  evil  hour,  but  sooner  or  later  the  initial 
crack  develops  and  through  the  opening  so  offered  the 
final  destruction  is  only  a  matter  of  time. 

This  fact  is  well-known  to  builders  of  earth  dams  and 
river  levees.  Doubtless  it  was  appreciated  by  those  re- 
sponsible for  the  causeway,  though  its  importance  must 
have  been  outweighed  by  considerations  of  econonij-  or 
by  an  unwarranted  trust  in  the  calmness  of  Galveston 
Bay.  The  integrity  of  the  concrete  sheetpiles  which 
survived  the  terrific  assault  of  the  hurricane  and  the 
stability  of  the  concrete  arches  testify  to  the  workman- 
like manner  in  which  the  structure  was  built.  It  seems 
a  shame  that  the  extra  cost  of  a  rock  fill  was  not  ven- 
tured or  a  permanent  pile-and-girder  design  of  some  sort 
utilized.  At  least  some  effort  could  have  been  made  to 
avoid  that  unprotected  ballasted  roadway  which  was  un- 
doubtedly the  "Achilles  heel"  of  the  wliole  structure. 

Trulv,  as  the  poet  says,  '"Hindsight  is  better  than  fore- 
sight."' 

CoEattpact  Watlh  ^Ka  Iiradltmceinniesati 
for  Ecoiaosiffiy 

Some  time  ago  this  journal  received  from  the  chief 
engineer  of  a  prominent  Western  railway  an  inquiry  as  to 
whether  any  form  of  percentage  contract  had  ever  been 
tried  under  which  the  contractor  would  receive  the  actual 
cost  of  the  work  plus  a  percentage  which  would  be  so 
graduated  that  he  would  have  a  strong  financial  induce- 
ment to  make  the  cost  as  low  as  jtossible. 

It  has  been  learned  that  smh  a  contract  was  framed 
for  the  construction  of  the  Cambridge  subway,  which  was 
built  for  the  Boston  Elevated  Eailway  Co.  by  the  con- 
tracting firm  of  Hugh  Nawn,  of  Boston.  The  contract 
between  the  company  and  the  contractor,  according  to  in- 
formation furnished  by  C.  S.  Sergeant,  Vice-President 
of  the  company,  contained  the  following  provision  tor 
payments : 

The  contractor  received  in  the  first  place  the  actual 
cost  of  the  work  plus  10%  of  such  cost.  Upon  the  final 
completion  of  the  work,  the  total  cost,  including  the  10% 
paid   to   the   contractor,   was   ascertained   and    compared 


with  the  estimated  cost  as  determined  by  the  engineer  of 
the  company,  provision  being  made,  in  case  this  estimate 
was  unsatisfactory  to  the  contractor,  for  revision  by  a 
board  of  referees  of  three  engineers.  If  the  total  cost  of 
the  work  exceeded  the  estimated  cost,  then  one-fourth 
of  this  excess  was  deducted  from  the  10%  to  be  paid  the 
contractor.  In  case,  however,  the  final  cost  of  the  work 
was  less  than  the  estimated  cost,  the  contractor  was 
entitled  to  receive  one-fourth  the  amount  saved. 

In  computing  the  cost  of  the  work,  the  cost  of  machin- 
ery, tools  and  appliances  purchased  for  and  used  upon  the 
work  was  included,  less  the  value  of  such  machinery, 
etc.,  at  the  conclusion  of  the  work,  to  be  agreed  upon 
between  the  contractor  and  the  company.  This  did  not 
include,  however,  the  small  tools  and  supplies  used,  the 
entire  cost  of  which  was  charged  to  the  work. 

A  general  and  well-founded  objection  to  the  carrying  on 
of  contract  work  on  a  jiercentage  basis  is  that  the  con- 
tractor has  no  incentive  to  practice  economy  in  the  con- 
duct of  the  work.  On  the  contrarj",  the  more  costly  it  is 
the  greater  is  his  profit.  The  use  of  the  percentage  form 
of  contract,  therefore,  is  generally  limited  to  firms  of  well- 
established  reputation  which  are  carrying  on  work  for 
private  corporations  which  are  not  bound  by  the  legal  re- 
strictions governing  most  public  work  as  to  advertising 
the  contract  and  letting  it  to  the  lowest  bidder. 

Under  the  plan  described,  however,  there  is  no  reason 
apparent  why  such  a  form  of  contract  might  not  be  made 
applicalile  to  the  carrying  on  of  public  work  let  by  open 
bidding.  Those  bidding  on  such  a  contract  would  state 
in  their  bid  the  percentage  they  would  accept  in  addition 
to  the  actual  cost  of  carrying  out  the  work  according  to 
specifications,  provisions  for  deductions  from,  and  addi- 
tions to,  that  percentage  being  included  according  to  the 
plan  outlined  or  such  other  plans  as  might  be  deemed 
advisable  under  the  local  conditions. 


Anvdiie  who  witnessed  the  destruction  wrought  as  the 
result  of  a  rainstorm  of  less  than  6  in.  at  Erie,  Penn., 
as  reported  in  detail  in  Engineering  Netvs,  of  Aug.  12, 
(.an  form  some  idea  of  Avhat  an  inundation  must  result 
from  a  rainfall  of  over  15  in.  in  34  hr.,  reported  at  St. 
Petersburg,  Fla.,  on  page  428  of  last  week's  issue.  The 
Florida  storm,  however,  fell  in  a  comparatively  level  coun- 
try. St.  Petersburg  is  on  the  Gulf  Coast,  with  no  oppor- 
tunity for  such  a  flood  to  gather  as  swept  down  the  steep 
slopes  on  the  upper  part  of  the  Jlill  Creek  drainage  basin 
at  Erie. 

The  Florida  rainfall  is  of  especial  interest,  however,  in 
connection  with  the  much-discussed  project  for  the  drain- 
age of  the  Everglades.  In  the  various  engineering  reports 
that  have  been  made  u])on  this  project,  two  points  have 
been  emphasized.  One  is  that  in  any  system  of  drainage 
canals  from  Lake  Okeechobee,  or  from  the  Everglades  it- 
self, suitable  provision  should  be  made  for  control  gates, 
so  that  the  level  of  the  lake  and  of  the  ground  water  in 
the  swamps  may  be  prevented  from  falling  too  low  in  times 
of  long  continued  drought.  A  special  reason  for  this  pre- 
caution is  that  at  such  times  danger  exists  of  fire  getting 
into  the  dried-out  upper  portion  of  the  swamp  and  causing 
\vidcs])read  damage. 
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Thr    second     |i<iiiil     in.icic 
upon    the    pi'oji'rt    has    hccii 
drainaii'c  canals  of  siitlicii'iit 
reasonable  extent  at  least,  ol' 
licaw    rainfalls    wliit'h    often 
which    Hood    the   canals. 

lioth  tlu'se  reconiinenilalio 
(liticinal  force  in  the  liuhl  of 
glades.  According-  to  the  lie 
chobee  was  la^it  sprinj;-  at  the 
The  eanals  from  the  lake  lo 
already  conijjleted  contain  m 
ilow  of  water,  anil  dnrinj;-  a 
the  lake  waters  wcie  drained 
the  lake  bed  was  hare.  The 
accustomed  to  navigate  the 
great  dillicultv  in  gettim;'  ; 


in  the  engineering  reports 
the  necessity  for  )iroviding 
capacity  to  take  care,  to  a 
the  large  runolf  due  to  the 
occur   in    this   section    and 

ns  by  engineer.s  receive  ad- 
nt  events  in  the  Rver- 

■st    information.  Lake  Okee- 

■  lowest  stage  ever  recorded, 
the  ocean  which  have  been 

I  ))ro\ision  for  cheeking  the 
long  period  of  dry  weatiiei- 
away  until  a  large  area  of 
Seminole   Indians,  who  are 

lake   with    liuiit  canoes,    had 


following  this  stage  of  unusnall)  low  water  have 
collie  the  recent  storms.  11  is  stated  th.it  at  the  time 
of  the  recent  15-in.  rainfall  in  St.  I'et(!rsburg,  a  heavv 
rainfall  was  general  throughout  Florida  and  particularly 
se\ere  in  the  southern  portion  of  the;  state.  As  a  result 
Lake  Okeechobee  is  re|)orted  at  its  highest  stage.  The 
drainage  canals  thus  far  coinpli'led  are  inadequate  to 
carry  oil'  the  water.  Lands  wliiili  were  expected  at  this 
lime  to  be  drained  and  a\ailahlc  foi'  agriculture  or  town 
building  are  reported  to  be  under  5  to  (5  ft.  depth  of 
water.  It  is  a  common  e.\])erience  of  engineers  to  find 
their  recommeiulation  of  provision  for  extreme  rainfall 
and  runoif  in  hydraulic  works  falling  on  deaf  ears.  The 
wides]iread  floods  of  the  present  season  are  a  valuable 
object  lesson  to  the  public  that  eiiginecTs'  rec'ommenda- 
tions  as  to  provision  for  floods  are  based  on  practical 
i-ealities  aiul  not  on  pure  theory. 
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Sir — In  the  fourth  paragraph  id'  a  letter  from  Edward 
Godfrey,  of  Pittsburgh,  printed  on  p.  18-i  of  your  issue 
of  July  22,  the  following  statement  is  made  in  regard  to 
rivets  in  tension :  "Pulling  on  the  head  oi  ^  rivet  does 
not  increase  the  stress  on  the  rivet,  but  relieves  the 
pressure  on  the  plates,"  etc. 

This  statement  seems  to  me  to  be  in  error,  as  follows : 
The  theory  of  the  initial  tension  is  that  the  rivet  in  cool- 
ing contracts  so  that  the  distance  between  its  heads  would 
be  less  than  the  condjined  thickness  of  the  plates  joined, 
if  an  equal  (or  greater)  resistance  to  compression  were 
not  offered  by  the  plates.  Tlie  initial  stress  is  therefore 
d\ie  to  the  reluctance  of  the  jdates  to  reduce  their  com- 
bined thickness,  the  air  and  paint  between  them  loii- 
tributing  slightly  to  the  thickness.  Any  strain  whi.h 
tends  to  increase  this  condjined  thiekne.s.s — such  as  ten- 
sile pulls — will  obviously  increase  the  stress. 

In  the  symposium,  of  which  Mr.  Uodfrey's  letter  is  a 
part,  I  have  not  noticed  any  reference  to  the  fact  that 
the  actual  initial  tension  in  a  hot-driven  rivet  is  verv 
materially  reduced  by  the  simultaneous  shrinkage  of  the 
plates.  The  heat  from  the  rivet  is  very  largely  absorbed 
by  that  part  of  the  plates  adjacent  to  the  holes,  and  any 
riveter  can  tell  you  that  the  plates  get  hot — hot  enougli 
to  expand — nearly  as  hot  as  the  rivet  itself  at  the  finish 
of  driving.  In  cooling,  both  rivet  and  plates  contract, 
the  rivet  only  slightly  more  than  the  plates.  Many  a 
rivet  is  pas,sed  for  "tight,"  on  a  hammer  test,  whose 
shank  fills  the  hole  and  whose  heads  only  barely  touoli — • 
quite  a  proper  condition,  it  seems  to  n\e. 

Like  Mr.  Godfrey,  I  believe  that  rivets  in  tension,  if 
used  in  properly  designed  details  and  only  used  where 
essential,  are  not  entirely  to  be  forbidden,  as  the  initial 
tension  (except  in  long  rivets)  will  not  be  extremely  high 
in  rivets  driven  in  the  field. 

Ira  W.  Dye. 

872  K  Farson  St.,  Philadeljjhia,  Penn.,  July  24,  1915. 


""Eastlllsiiadl'"'  Ois^sSer 

Sir — I  have  noticed  with  interest  your  comment  on 
the  water-ballast  tanks  of  the  "Eastland."  It  is  true 
that  when  they  contain  water  they  tend  to  lower  the  center 
of  gravity  of  the  whole  vessel ;  but  unless  the  tanks  are 
filled,  the  presence  of  water  in  them  would  in  many 
cases  decrease  the  positive  metacentric  height,  righting 
moment  and  stability,  the  exact  condition  depending  on 
the  relationship  between  the  vessel's  beam  and  water  line 
of  flotation  and  the  ballast  water  surfaces. 

The  metacentric  height  is  represented  by 
I  —  GRx  r  —  li 


GM  = 


Y 


In  whieh  /  is  the  moment  of  inertia  of  the  water  plane 
of  flotation,  (W  the  distance  between  centers  of  buoyancy 
and  gravity,  T'  the  volume  in  cubic  feet  of  displacement 
and  -'(  is  the  summation  of  moments  of  inertia  of  water 
surfaces  inside,  such  as  water-ballast  tanks,  boilers,  bilges, 
etc.  It  will  thus  be  seen  that  in  some  cases  the  partial 
filling  of  water-ballast  tanks  may  be  "the  last  straw  that 
breaks  the  camel's  back." 

The  statement  in  your  issue  of  Aug.  5,  that  the  "East- 
land" was  in  the  habit  of  listing  to  one  side  or  the  other, 
is  interesting  to  say  the  least.  This  condition  is  fre- 
quently observed  in  cargo-carrying  freighters  when  light 
and  with  practically  no  coal  on  board.  One  often  sees  in 
Xew  York  harbor,  a  freight  steamer  high  out  of  the  water 
with  a  list  to  one  side  or  the  other.  The  reason  for  this 
is  that  the  ship  has  been  designed  with  an  initial  negative 
metacentric  height;  that  is,  in  a  light  position  she  is  un- 
stable by  a  small  margin.  When  she  starts  to  roll  to  one 
side  or  the  other,  which  she  must  necessarily  do,  she 
finally  comes  to  a  position  of  stability  because  the  listing 
increases  the  breadth  of  the  plane  of  the  water  line  or  line 
of  flotation,  which  greatly  increases  the  "I"  in  the  for- 
mula to  the  point  where  GM.  the  metacentric  height,  is 
greater  than  zero,  and  the  list  soes  no  farther. 
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Wheu  the  freigliter  is  loaded  with  cargo,  the  center  of 
gravity  being  lowered,  the  negative  metacentric  height 
becomes  positive,  so  that  when  ready  for  sea  the  vessel  is 
stable.  A  ship  so  designed  must  of  course  be  loaded  with 
ballast  to  make  her  safe  when  no  cargo  is  available. 

Tt  is  advisable  for  many  reasons  that  the  metacentric 
lieight  of  a  ship  shonld  not  be  excessive,  although  to  the 
layman  it  might  appear  that  the  greater  the  metacentric 
height,  with  the  consequent  righting  moment,  the  safer 
a  ship. 

There  are,  however,  disadvantages  in  a  ship  with  too 
great  a  righting  moment^that  is,  too  high  a  metacen- 
ter — because  she  will  be  too  stiff,  and  will  roll  in  a  sea-way 
with  a  sudden  Jerky  movement  that  is  very  likely  to  snap 
her  masts  off,  besides  being  extremely  uncomfortable  for 
passengers  and  crew.  An  easy,  gentle  roll  is  preferable 
for  comfort,  and  also  better  for  the  ship,  both  as  regards 
the  effect  on  her  structure  and  the  possibility  of  shifting 
her  cargo. 

An  experienced  naval  architect,  or  an  engineer  familiar 
with  problems  of  vessel  stability,  would  have  known,  in 
the  case  of  this  particular  ship,  from  the  statement  made 
as  to  her  inclination  to  list  to  either  side,  that  when 
unloaded  her  metacentric  height  was  slightly  negative 
instead  of  positive.  I  will  not  comment  upon  the  effect 
of  the  juggling  done  in  trying  to  bring  her  to  an  even 
keel  by  filling  water-ballast  tanks  on  one  side  and  empty- 
ing them  on  the  other;  but  I  am  quite  sure  that  anyone 
wjio  has  ever  tried  to  right  a  listed  vessel  under  these 
conditions  by  juggling  with  the  water-ballast  tanks  will 
realize  how  futile  the  effort  was. 

Your  closing  paragraph  I  think  is  misleading,  because 
it  is  just  as  well  that  the  general  public  should  not  know 
too  much  about  the  metacentric  height  of  a  vessel.  "A 
little  knowledge  is  a  dangerous  thing"  and  might  give 
rise  to  false  ideas  of  security,  such,  for  instance,  as  those 
apparently  held  by  many  of  the  passengers  during  the 
"Titanic"  disaster,  and  later  the  "Lusitania,"  that  these 
great  ships  were  unsinkable. 

A  56-in.  metacentric  height  would  undoubtedly  give 
more  righting  moment  to  the  same  vessel  than  a  14-in. 
metacentric  height ;  but  if  the  14-in.  is  sufficient,  this  will 
make  a  much  more  comfortable  vessel,  and  the  passengers 
will  not  be  nearly  so  likely  to  suffer  the  disagreeable 
.«ensations  of  seasickness.  Furthermore,  a  56-in.  meta- 
centric height,  if  brought  about  by  the  addition  of  water- 
ballast,  may  be  gradually  reduced,  or  become  nonexistent, 
if  the  water-ballast  tanks  are  only  partially  full.  The 
steamship  line  advertising  the  great  stability  of  its  vessel 
may  have  neglected  to  consider  the  negative  effect  on 
the  stability  of  the  free  water  careening  in  the  partly 
filled  tanks. 

I  disagree  entirely  with  your  concluding  statement  that 
"there  can  be  no  doubt  that  stability  calculations  and  the 
margin  of  stability  of  vessels  will  hereafter  have  an  im- 
portance in  the  minds  of  vessel  owners  and  builders  which 
they  have  never  before  possessed."  The  design,  computa- 
tion and  construction  of  vessels  in  the  hands  of  those 
capable  of  being  entrusted  with  such  work  have  always 
received  all  the  care  and  consideration  which  you  rather 
intimate  will  only  now  be  given  them  as  a  new  problem. 
As  a  matter  of  fact  it  is  a  very  old  problem. 

F.  R.  Haruis, 
United  States  Navy  Yard. 

Philadelphia,  Aug.  9,  191.-,. 


Sir — Under  the  heading  of  "Concrete  Chuting  Pre- 
dominant" there  appeared  an  editorial  in  Engineering 
Ncirs  of  Aug.  13  to  which  I  feel  it  necessary  to  reply. 
The  protest  against  a  free  use  ot  chuting  concrete  has  been 
I'educed  in  volume  perhap.?,  so  far  as  printed  objections 
represent  volume,  but  from  conversation  with  engineers  I 
am  convinced  that  the  voices  in  opposition  have  not  been 
reduced  in  number. 

For  a  number  of  years  I  have  insisted  that  while  "wet" 
concrete  is  preferable  to  the  old-fashioned  "dry"  concrete, 
there  must  be  care  used  in  the  amount  of  water.  I  have 
held  that  concrete  which  pours  readily  from  a  wheelbar- 
row is  not  the  ideal  concrete.  It  is  too  easy  to  add  ju.st 
the  amount  of  water  that  will  hurt  the  material.  In  the 
olden  days  when  dry  concrete  was  the  rule  we  never  heard 
of  the  dusting  of  floors.  Today  with  finer  grinding  of 
cement  and  the  use  of  considerable  water  *it  is  difficult  to 
obtain  a  nond^isting  fioor.  Perhaps  if  fine  grinding  of 
cement  liad  not  come  in  about  the  time  the  excessive  use 
of  water  became  common  there  might  have  been  less  heard 
of  unsound  concrete  and  the  dusting  of  concrete  surfaces. 
The  ideal  amount  of  moisture  produces  a  mass  that  is 
sticky  and  pasty  rather  than  free  flowing.  Such  material 
requires  to  be  assisted  from  a  wheelbarrow  by  shovel  or 
hoe.  It  is  not  necessary  to  state  that  a  mixture  of  this 
kind  cannot  be  chuted. 

Those  who  wonder  at  the  increasing  use  of  chutes  and 
the  great  popularity  of  this  system  of  delivering  concrete 
seemingly  do  not  take  into  consideration  the  wonderful 
power  of  advertising.  The  makers  of  chuting  devices 
advertise  them  extensively.  They  are  al)le  to  produce 
records  of  very  low  costs  in  the  delivery  of  concrete  from 
mixer  to  forms  and  the  contractor  who  does  not  use  a 
chute  when  he  is  permitted  to  do  so  is  a  foolish  con- 
tractor. I  would  do  it  myself  if  I  were  a  contractor  and 
the  engineer  jjermitted  the  use  of  chutes.  As  an  engineer 
I  forbid  the  use  of  chutes  on  work  of  any  importance 
where  the  introduction  of  reinforcement  allows  a  great 
reduction  in  section  and  the  compressive  strength  of  the 
concrete  is  relied  on  to  the  limit.  Much  of  the  unsound- 
ness, so-called,  of  concrete  reported  is  certainly  due  to 
the  use  of  an  excessive  amount  of  water.  The  only  thing 
to  be  done  so  long  as  chutes  are  being  exploited  is  to 
await  results  and  no  results  worth  having  can  be  secured 
for  two  or  three  years  to  come,  when  some  of  the  chuted 
concrete  will  have  attained  an  age  of  five  or  more  years. 
Ernest  McCcllough. 

Monadnock  Block,  Chicago,  Aug.  16,  1915. 


Paper  Bnes  vs.  Clolli  B.-jss  for  shipping  hydrated  Hme  was 
discussed  by  F.  E.  Kessinger  before  tlie  National  Lime  Manu- 
facturers' Association.  Mr.  Kessinger  is  attorney  for  the 
rope-paper-bag  manufacturers.  Comparing  tlie  cost  of  the 
two  types  of  bag,  he  stated  tliat  paper  ijags  holding  40  lb. 
each  can  be  purchased  for  $17  per  thousand.  At  this  rate, 
when  used  for  siiipping  cement,  the  cost  for  the  bags  would 
be  about  17c.  per  bbl.  The  cloth  bags  holding  100  lb.  and 
costing  about  15c.  each  can  be  used  for  about  four  trips  on 
the  average  before  being  worn  out  or  lost.  This  makes  the 
cost  of  the  cloth  bag  per  barrel  of  cement  shipped  about  15c. 
The  difference  of  2c.  against  the  paper  bag,  however,  is 
claimed  to  be  more  than  made  up  by  eliminating  the  trouble 
with  customers  in  connection  with  the  return  of  bags.  Mr. 
Kessinger  stated  that  the  railroad  freight  Committee  on  Uni- 
form Transportation  of  the  railroad  freight  authorities  is  loi- 
the  present  permitting  the  use  of  paper  bags  in  less  than 
carload  shipments  as  well  as  in  full  carloads.  It  is  hoped  that 
this  condition  can  be  made  permanent,  introducing  a  specifica- 
tion  for  the   quality  ot  paper  bags  that  will   be  acceptable. 


F!('l>tonil.or  2,  1915 
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The  City  of  Galveston  is  quickly  roi'overing  from  tlic 
recent  storm;  an  8-in.  main  across  the  hay  is  temporarily 
siij)plying  water,  cleaning  np  of  the  tlebris  along  the  sea- 
wall boulevard  and  the  silt  and  dirt  in  the  north  side 
streets  is  practically  com]>leted  and  a  pile  trestle  is  in 
])rocess  of  construction  as  a  substitute  for  the  destroyed 
causeway  approaches.     Advices  from   the  city  state  tlic 


after  the  storm.  Fig.  3,  <a  view  at  25th  St.,  shows  the 
Houlevard  in  surprisingly  good  condition.  Here  the 
waters  of  the  Gulf  were  baffled  and  the  overfall  was  unaljle 
to  ol)taiu  a  hold  under  the  backfill,  which  extended  a 
sufficient  distance  hack  from  the  seawall  to  prevent  damage 
to  the  pavement.  At  19th  St.  (Fig.  1),  on  the  contrary, 
the  concrete  sidewalk  was  seriously  damaged,  though  the 
seawall  is  intact.     Fig.  3  shows  the  danuige  to  pavement 


FIGS.  1  TO  3.    ALONG  THE  GALVESTON  SEAWALL  AFTER  HURRICANE  OF  AUG.  16,  1915 

Fis-  1 — Damage  to  pavement  and  boulevard  caused  by  overfall  of  water  at  19th  St.     Fig.  2 — Looking  east  from  25th  St. 
Fig.  3 — Damage  to  pavement  and  backfill  at  23rd  St. 


most  hopeful  sjjirit  prevails  and  suggestions  that  Galves- 
ton's prestige  as  a  seaport  has  suffered  a  permanent  set- 
back are  indignantly  resented. 

Seawall  a  Good  PiiOTEcxioN 

As  was  pointed  out  in  last  week's  issue  of  Engineering 
News  the  seawall  suecessfulh'  protected  the  south  front 
of  the  city  against  the  inundation  which  caused  most  of 
the  1900  damage.  The  additional  views  given  herewith 
(Figs.  1  to  3)   are  from  photographs  of  the  Gulf  front 


and  backfill  at  23d  St.  At  this  point  the  seawall  was  tem- 
porarily undermined  and  the  backfill  was  washed  out 
with  consequent  serious  damage  to  the  brick  pavement. 
The  views  in  Figs,  -i  to  7  show  remarkably  well  the 
complete  destruction  of  the  earth-fill  approaches  of  the 
causeway.  The  bay  between  Galveston  Island  and  Vir- 
ginia Point  on  the  mainland  is  over  10,000  ft.  wide  and 
averages  about  5  ft.  in  depth.  The  causeway,  which  was 
completed  in  1912,  consisted  of  a  middle  section  2555  ft. 
long  made  up  of  28  reinforced-concrete  arches  with  a  100 
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ft.  bascule,  and  two  approaches  of  similar  design,  3697  ft. 
long  on  the  Galveston  side  and  4523  ft.  long  toward  the 
mainland.  The  arch  section  and  the  bascule  remain  today 
practically  as  they  were  before  the  storm,  except  for  the 
damage  near  the  ends.  The  approache.s,  on  the  other 
hand,  are  destroyed  as  approaches  although,  as  the  views 
show,  a  large  part  of  their  structure  remains. 

The  sketch  in  Fig.  4  gives  a  section  through  the  ap- 
proaches to  the  causeway.  Briefly,  the  structure  is  an 
earth  fill  retained  between  a  continuous  row  of  tight  rein- 
forced-concrete  sheetpiles  and  protected  on  its  slopes  with 
a  continuous  pavement  of  6-in.  concrete  slabs.  The  sheet- 
piles  were  tied  together  every  9  ft.  by  tie-rods  which  rested 
on  light  wooden  piles.  The  roadway  was  divided  into  two 
parts  by  a  balustrade,  one  one  side  being  a  paved  highway 
and  on  the  other  a  sand-filled  and  ballasted  railway  carry- 
ing four  tracks.  Under  the  roadway  ran  the  30-in.  water 
main.  The  views,  taken  from  both  ends  of  the  concrete 
section,  show  the  earth  fill  to  be  washed  away,  there  re- 
maining only  the  torn-out  slabs  and  the  light  piles  sup- 
porting the  now  useless  tie-rods.  As  was  to  be  expected 
the  back-wash  tore  out  a  part  of  the  fill  and  roadways 
over  the  last  arches  of  the  concrete  part  of  the  causeway. 

Causeway  Approach  Design  Faulty 

An  interesting  conmient  on  the  design  of  the  earth  fills 
across  Galveston  Bay  has  been  received  from  Wilmer 
Waldo,  an  engineer,  of  Houston,  Tex.  Mr.  Waldo  says 
in  part: 

"Economy  may  have  dictated  to  the  engineers  engaged 
in  the  design  of  the  Galveston  Causeway,  but  even  if  it 
did  much  light-hearted  confidence  in  the  elements  ruled 
somewhere  in  the  councils  of  those  in  authority.  The 
bare  fact  is  that  the  design  of  the  greater  part  of  the 
causeway  did  not  Justify  the  evident  confidence  reposed 
in  it. 

■'The  central  portion,  that  is,  the  arches  and  lift  span, 
withstood  the  power  of  the  storm  as  was  to  be  expected, 
both  being  practically  standard  construction,  but  the  bal- 
ance of  the  structure  at  each  end,  about  two-thirds  of  the 
whole,  collapsed  like  an  empty  barrel  with  the  hoops 
removed. 

"The  weakness  in  the  protected  roadway  was  not  a 
theoretical  one.  It  was  visible  to  any  layman  who  took 
the  trouble  to  examine  the  construction.  It  recjuired  no 
technical  demonstration  to  prove  such  weakness,  especially 
to  anyone  who  went  through  or  who  had  observed  the 
effects  of  the  storm  of  September,  1900.  Today  the  bulk- 
heads of  concrete  piles  forming  the  container  for  the  filled 
roadway  are  standing  and  the  water  inside  the  Inilkhead  is 
somewhat  higher  than  the  bay  level  outside,  showing  that 
this  part  of  the  construction  was  tight  and  is  tight  yet. 
The  fill  above  the  level  of  the  bulkhead,  protected  on  its 
slopes  with  reinforced-concrete  slabs  had  no  more  chance 
to  stand  than  any  other  sand  or  earthen  dump  built  in 
an  exposed  position. 

"I  was  on  the  causeway  at  5  p.m.  Monday,  Aug.  16,  in 
order  to  make  .some  observations  in  connection  with  the 
suspected  weakness  of  the  filled  portion.  Even  at  that 
hour  the  weather  was  very  thick  and  it  was  growing  dark, 
but  the  water  could  be  seen  piling  up  against  the  east  side 
of  the  causeway  and  the  wind  and  water  were  lashing  the 
ballast  from  under  the  tracks.  It  seems  that  the  pressure 
against  the  fill  was  enough  to  push  it  out  bodily  when 
once  it  was  weakened  under  the  protecting  slabs.    At  any 


rate  the  storm  continued  long  enough  to  eat  the  fill  away 
gradually  and  drop  the  slabs  into  the  bulkhead. 

"Properly  filled  with  rock,  this  work  would  have  cost 
a  few  hundred  thousand  dollars  more  and  would  now 
recjuire  the  mere  relaying  and  ballasting  of  tracks  in  order 
to  operate  trains.  It  has  been  rather  costly  experience 
where  none  was  necessary." 

Conditions  After  the  Storm 

Further  word  from  E.  P.  Babbitt,  who  went  to  Gal- 
veston immediately  after  the  storm  at  the  request  of  this 
journal,  gives  some  details  of  the  conditions  in  the  city : 

"The  seawall  prevented  a  repetition  of  the  1900  disas- 
ter for  it  broke  the  force  of  the  waves  and  the  demolition 
of  buildings  was  confined  to  a  comparatively  small  area 
along  the  Gulf  front.  The  waters  of  the  Gulf  driven  by 
the  wind  swept  around  the  city  and  backed  up  in  the  bay 
to  the  northeast,  gradually  submerging  the  city  streets 
to  an  approximate  depth  of  6  ft.,  choking  the  sewers  with 
sand  and  silt,  and  putting  the  gas  mains  and  electric-light 
system  out  of  commission.  The  30-in.  water  main  which 
supplied  the  city  with  fresh  water  from  the  mainland  was 
broken  when  the  approaches  to  the  causeway  were  washed 
away.  A  second  water  main  which  paralleled  the  cause- 
way on  the  bottom  of  the  bay  was  also  broken,  cutting  off 
completely  Galveston's  water-supply.  The  people  of  the 
city  suffered  considerably  from  a  lack  of  drinking  water. 
Some  of  the  more  destitute  dipped  water  from  the  gutters 
and  other  stagnant  pools  and  attempted  to  subsist  on  this. 
For  several  days  the  luxury  of  a  bath  was  denied  and  in 
fact  it  was  difficult  to  obtain  fresh  water  in  which  to  wash 
one's  face  and  hands.  The  food  supply  of  the  city  ran 
low,  and  the  people  were  placed  on  short  rations,  con- 
sisting principally  of  canned  stuff. 

"Practically  every  retail  establishment  in  the  business 
district  of  the  city  was  flooded  by  the  ocean  that  backed 
in  from  the  bay.  Thanks  to  the  seawall,  the  waves  did 
not  roar  through  the  streets  of  the  city  as  they  did  in  1900. 
When  the  pressure  of  the  Gulf  waters  crowding  into  the 
bay  was  relieved,  owing  to  the  cessation  of  the  wind,  the 
waters  in  the  city  streets  subsided,  leaving  a  coating  of 
sand  and  silt  behind  in  the  stores,  on  the  walls  of  the 
buildings  inside  and  out  and  on  the  streets  and  sidewalks. 

"The  telephone  system,  which  had  been  put  out  of  com- 
mission by  the  storm,  was  partially  resumed  by  installing 
an  automobile  engine  in  the  telephone-exchange  building 
and  connecting  up  1200  phones  throughout  the  city.  The 
Galveston  Tribune  resumed  operations,  driving  its  presses 
by  motor-truck  power,  connecting  its  press  with  the  rear 
wheel  of  a  truck  and  getting  out  its  issues  regularly." 


The  New  York  Fire  Deimrtnient  in  1914 — Fire  Commis- 
sioner Robert  Adamson.  of  New  York  City,  in  a  report  to  the 
Mayor  states  that  there  was  an  increase  of  521/2%  in  the 
number  of  fire-prevention  orders  compned  with  and  29^% 
in  the  number  issued.  A  lawsuit  was  won  which  estabnshed 
the  fire  commissioner's  right  to  recover  the  cost  of  ex- 
tinguishing a  fire  due  to  "culpable  and  willful  negligence." 
The  total  number  of  flre  alarms  received  was  16,245,  of  which 
1S20  were  false  alarms.  The  total  flre  loss  was  $8,217,811,  an 
nverage  of  $464  for  a  flre.  In  1913  the  loss  was  $7,467,911  in 
a  total  number  of  12.598  fires.  The  population  increased  in 
this  city  in  1914  by  216,000.  The  Fire  Marshal's  Bureau  re- 
ported 173  incendiary  fires  tor  the  year.  This  was  only  a 
small  part  of  the  actual  number  of  fires  of  this  character. 
There  were  50  arrests  for  arson  and  37  convictions.  The 
gradual  passing  of  the  fire  horse  is  emphasized  by  a  reduc- 
tion of  174  last  year:  1167  remain.  Contracts  were  let  for  76 
pieces  of  motor  apparatus  to  take  the  place  of  the  horses 
retired. 
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Ai  the  ln'uinniiii;-  ol'  the  1915  working  season  t\w  con- 
dition ol'  the  St.  Lawrence  Bridge  Co.'s  work  on  tlie 
Quebec  Bridge  was  as  follows:  On  the  north  side  the 
anchor  arm  was  only  partlj'  erected,  nearly  two  panels 
not  yet  Inning  been  set;  on  the  south  side  the  approach 


tiu'i'e  miles  downstii'am  to  Sillery.  and  rei-rected  (in  part) 
for  till'  construction  ol'  the  suspended  span.  The  foun- 
dations for  the  falsework  on  which  the  latter  is  to  be 
erected  are  now  going  in.  By  the  time  the  south  canti- 
lever is  finished,  in  1916,  the  suspended  span  ought  to 
be  fully  erected  and  ready  to  be  moved  and  hoisted  into 
place  in  the  bridge.     Thus  the  l)i-idgc  may  be  in  service 


PK?.    1.      PRESENT    STAGE    OP    ERECTION    OF    QUEBEC  BRIDGE 


Xorth    cantilevei'    an 


St   year's  work 


spans  were  up,  but  nothing  had  ln'cn  done  on  the  anchor  at  the  close  of  191G — a  season  ahead  of  what  was  thought 

arm,  not  even  the  falsework  being  started.  probable. 

By  the  latter  part  of  August  the  north  anchor  arm  had  In  speed  of  erection  the  contractors  have  made  a  not- 
been  completed  and  three  panels  of  the  cantilever  arm  able  record.  A  specially  high  performance  was  the  erec- 
erccted,  as  Fig.  1  shows.     On  the  south  side  the  anchor  tiou  on  the  south  shore  of  1,240,000  lb.   (bottom  cliords 


li-;,    L        Xi  IRTH    CANTILEVER    AKM 

arm  falsework  had  been  put  up,  the  floor  placed,  the 
lower  chords  completed,  and  three  panels  of  bottom  posts 
and  lower  diagonals  placed. 

Progress  on  the  north  side  is  slightly  ahead  of  schedule. 
Comparing  this  year's  work  on  the  south  side  with  last 
year's  work  on  the  north,  the  1915  work  is  eight  weeks 
ahead. 

The  north  cantilever  should  be  completed  this  season, 
■whereupon  the  traveler  will  be  taken  down,  transferred 


and  laterals)  in  one  week  in  July,  and  a  total  of  10,- 
040,000  lb.  for  the  month,  in  addition  to  transferring 
the  interior  falsework  and  setting  the  main-post  shoes. 

Precision  of  Setting  Members 

This  speed  is  attributed  by  the  contractors  partly  to 
the  general  design  and  largely  to  the  excellence  of  the 
shopwork.  Every  connection  is  fully  assembled  in  the 
shop.     The  bottom  chord  members    (each  panel  of  the 
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bottom  cliord  is  in  four  i)arts,  being  split  longitudinally 
and  divided  onir  transv(?rsely  between  panel  points)  are 
machine-faced  when  fully  assembled,  and  special  atten- 
tion has  been  paid  to  securing  uniform  temperature  for 
all  four  webs.  By  the  scheme  of  field  erection  for  the 
chord,  perfect  bearing  has  been  secured  in  every  joint — 
not  even  a  "feeler"  being  admitted. 

The  north  shore  main  posts  were  set  to  a  measured 
length  only  0.003  ft.  greater  than  the  393  ft.  height  be- 
tween pin  centers  top  and  bottom,  although  of  course 
such  accuracy  was  accidental.  This  post  was  in  34  pieces 
and  weighed'3,000,000  lb. 

Particular  effort  has  been  made  to  have  in  the  sliop 
only  work  denuinding  accuracy.  Rougher  work,  such  as 
some  of  the  falsework  fabrication,  was  sublet. 

JoiNIXG   La1!C:E    COMI'KESSIOX    MEMBERS 

Tlie  bottom-chord  erection  scheme  of  G.  F.  Porter, 
Construction  Engineer  of  the  St.  Lawrence  Bridge  Co., 
lias  worked  perfectly.     Tliis   is  illustrated   by  tlie  views 


FIG.   3.      ERECTING  THE   FOUR-PIECE  MEMBERS   OF   THE 
BOTTOM   CHORD    ON   FLYING   BRIDGE 

Figs.  3  and  .5,  taken  on  the  north  cantilever  arm.  A 
flying  bridge  projecting  forward  from  the  finished  work 
is  set  just  under  the  location  of  the  chord  to  be  set ;  it 
is  hung  by  suspension  rods  from  pins  in  temporary 
brackets  attached  to  the  web  members.  The  quarter 
sections  of  the  bottom-chord  member  are  lowered  into 
place  on  jack.s,  and  the  top  flanges  of  the  abutting  sec- 
tions are  connected  by  temporary  Ijrackets,  pins  and 
links.  Then  lowering  with  the  jacks  throws  the  whole 
joint  into  full  bearing,  so  that  the  bolting  and  riveting 
can  be  done. 

Sunshine  on  the  outer  webs  has  frequently  made  a  dif- 
ference of  a  few  tliousandths  of  an  inch  in  the  bearing  of 
these  chord  joints,  l)ut  the  riveting  lias  been  started  if 
the  difference  did  not  exceed  0.013  in.  In  all  cases  tlie 
discrepancy  disappeared  as  the  riveting  proceeded. 


On  the  anchor-arm,  instead  of  using  the  flying  liridge, 
floor-beams  are  set  longitudinally  on  the  outer  falsework 
to  support  the  sections  of  the  bottom  chord.  The  whole 
anchor-arm  chord  is  erected  straight,  from  anchorage 
to  main  post,  and  after  riveting  all  splices  the  falsework 
column   jacks   are   lowered   to   give   tlie   proper   camber 
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(about  6  in.).  The  cantilever  arm  is  erected  with  the 
proper  slight  camber  in  each  panel,  and  this  flattens  out 
under  the  increased  load  as  the  erection  proceeds. 

AVith  three  cantilever  panels  nearly  completed,  the 
effect  of  lifting  on  the  anchor  arm  just  begins  to  be 
appreciated.  A  rise  of  about  -ju  in.  is  apparent  at  the 
lirst  four  panel  points.  This  is  not  a  lifting  off  the 
falsework,  but  merely  a  decrease  of  the  compressive  short- 
ening of  the  falsework  columns. 

Moving  the  Traveler 

Moving  the  traveler  forward  is  accomplished  as  fol- 
lows: The  traveler  cranes  are  run  back,  which  eases  up 
on  the  front  truck  springs.  The  erection  brackets 
(bolted  to  the  ends  of  the  track  girders  to  distribute 


FIG.   5.     .SWINGING  ONE  OP  THE  BOTTOM  CHORD  PIECES 
INTO   PLACE 

the  traveler  load  on  two  floor-beams — these  being  de- 
signed for  only  half  the  traveler  load)  are  then  taken 
off,  which  allows  the  setting  of  the  new  forward  stringers 
track.  The  traveler  is  moved  forward  on  the  new  length 
of  track,  the  cranes  being  moved  forward  as  the  traveler 
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aihaiues  so  as  to  distribute  the  load  "vor  tlu'  front  and 
rear  trucks.  When  the  front  of  the  traveler  comes  al)ovc 
the  next  pair  of  tioor-beanis  ahead,  pedestals  are  niountecl 
on  these  lloor-heanis,  and  tlie  traveler  shimmed  up  on 
die  pedestals  by  manipulatintj  the  cranes,  thus  enttin<f 
the  truck  sprin<;s  out  of  action  and  settina;  a  rigid  bearing. 


H©w  IBuflnSdlflirags  nia 

Construction  of  a  dining-hall  and  six  initial  units  of  a 
dormitory  quadrangle  for  the  Rensselaer  Polytechnic  In- 
stitute at  Troy,  N.  Y.,  is  now  under  way.  As  shown  in  the 
accompanying  view,  there  will  be  27  separate  dormitory 
units,  built  about  three  sides  of  a  court,  cast  of  the  gym- 
nasium and  atldetic  field  ami  adjacent  to  lotli  St.  and 
Ave.  B  of  the  City  of  Troy.  Across  the  end  of  the  court 
will  lie  a  dining-liall  acconimo<lating  aliout  100  men.  All 
the  buildings  will  be  of  Harvard   lirick.  with  limestone 


does  not  seem  to  be  constant,  and  the  method  of  operation 
can  be  varied  to  give  different  results. 

The  device  is  described  in  detail  in  "Technologic  Paper 
No.  -18,""  which  may  be  obtained  from  the  Bureau  of 
Standards,  Washington,  D.  C.    It  is  described  as  follows: 

This  apparatus  consists  of  a  vertical  brass  pipe  about  3  In. 
in  diameter  and  S  ft.  lonp,  at  the  lower  end  of  which  is  .at- 
tached a  Klass  bulb  In  which  the  cement  to  be  tested  is  placed. 
Air  at  constant  pressure  Is  blown  into  the  cement  through 
a  glass  tube  or  nozzle  in  the  side  of  the  bulb,  and  as  the  air 
can  escape  only  throuRh  the  vertical  stack,  It  carries  with  it 
the  cement  dust,  which  is  causht  in  a  flannel  hood  surmount- 
ing the  stack.  The  air  flow  in  the  stack  is  very  uniform,  and 
in  a  short  time  all  the  dust  will  be  removed  from  the  cement, 
leaving  a  granular  residue  In  the  glass  bulb.  This  residue  Is 
weighed,  and  the  amount  of  dust  is  determined  by  subtracting 
the  weight  of  the  residue  from  that  of  the  original  sample  of 
cement. 

Different  grades  are  obtained  by  using  different-sized 
nozzles,  and  thus  a  number  of  separations  can  be  made 
in  the  very  fine  portion  of  the  cement.  With  the  aid  of  the 
microscope  the  size  of  the  largest  particles  in  any  given  sep- 
aration can  be  readily  determined,  and  in  this  manner  the 
apparatus    is    standardized    without    reference    to    the    size    of 
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trimmings,  and  of  fireproof  construction,  the  floors  and 
partitions  being  of  brick  and  concrete. 

Each  separate  unit  of  the  dormitory  system  will  house 
twelve  students,  four  on  each  floor.  Two  students  will 
use  one  study  and  each  man  will  have  a  separate  bedroom. 
There  will  be  a  bathroom  on  each  floor. 

Six  of  the  units  will  be  larger  than  the  other  21, 
the  larger  ones  costing  $16,000  apiece  and  the  others 
.$12,500. 

A.  T.  White,  of  Brooklyn,  X.  Y..  has  given  the  sum  of 
$50,000  for  four  units  of  the  dormitory,  and  CajU.  Robt. 
W.  Hunt,  of  Chicago,  $16,000  for  one  of  the  larger  units, 
which  will  contain  the  main  entrance  to  the  group. 
Mrs.  Rus.<iell  Sage  has  given  $100,000  for  the  dining-hall. 
;*; 


Experiments  during  the  past  three  years  at  the  United 
Stales  Bureau  of  Standards  have  resulted  in  the  develop- 
ment of  an  air-analyzer  which  is  claimed  to  give  results 
superior  in  accuracy  to  the  sieve  methods  prescribed  for 
the  determination  of  cement  fineness.  For  some  time 
it  has  been  felt  that  the  variation  in  sieve  re.sults  obtained 
under  the  standard  methods  is  entirely  too  great  for  prac- 
tical purposes.     The  mechanical  construction  of  the  sieves 
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the  nozzles  and  other  parts  of  the  apparatus  or  the  air  pres- 
sure used. 

It  has  been  found  that  the  cement  "flour,"  that  is,  the 
portion  of  cement  which  contains  no  perceptible  grit  when 
rubbed  between  the  linsers,  consists  of  particles  less  than 
0.0007    in.    in    diameter. 

The  apparatus  may  be  used  for  separating  and  grading 
any  hard-grained  materials,  such  as  ground  quartz,  emery 
and  other  abrasives.  The  air-analyzer  in  modified  form  is 
also  capable  of  separating  many  other  powders;  for  example, 
paint  pigments,   plasters,   clays  and   similar  materials. 


The  Cement  I'raile  of  .Viistralin  has  not  interested  the 
United  States  greatly,  on  account  of  the  high  freight  rates 
compared  with  those  from  England  and  Scandinavia.  The  In- 
terstate Commerce  Commission  has  been  investigating  this  in- 
dustry in  Australia,  and  finds  that  in  1913.  the  last  year  for 
which  full  statistics  are  available.  200.000  tons  of  cement  were 
produced  in  Australia,  and  134.100  tons  were  imported.  The 
average  wholesale  price  per  cask  of  400  lb.  was  $3.04  with 
duty  paid,  the  duty  during  that  period  being  ISc.  per  112  lb. 
for  cement  from  England,  and  24c.  per  112  lb.  from  other 
countries.  The  imports  were  distributed  as  follows:  England, 
31,000  tons:  Xew  Zealand,  2700:  Germany,  Austria  and  Bel- 
gium, Sl.OOO:  Scandinavia,  9000:  United  States.  400.  The  local 
production  was  divided  among  five  factories — two  in  New 
South  Wales,  with  a  capacity  of  about  145,000  tons;  two  in 
Victoria,  with  a  capacity  of  about  3S,000  tons;  one  in  South 
Australia,  about  17,000  tons.  According  to  Commercial  At- 
tache William  C.  Downs,  Melbourne,  the  effect  of  the  war  on 
the  cement  situation  was  to  raise  the  price  to  $5.4S  per  cask: 
it  then  dropped  to  $4.38,  varying  thereafter  from  this  figure 
to  $4.87.  Contracts  for  cement  at  the  last  figure  have  been 
placed  in  Scandinavia  and  Japan.  Freight  rates  from  Norway 
and   Sweden  are  reported   to   le   from   ?S..t2   to  $9.73.  per  ton. 
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The  rain  of  Aug.  19-21  in  the  St.  Louis  district  caused 
disastrous  floods  in  the  Meraniec  Eiver  to  the  south  and 
west  of  the  city,  tlie  greatest  damage  probably  occurring 
at  Valley  Park,  about  twenty  miles  to  the  southwest. 
The  total  drainage  area  of  the  Meramec  is  3619  sq.nii. ; 
at  Valley  Park  it  is  probably  3530  sq.mi.  The  valley 
extends  about  one  hundred  miles  in  a  straight  line  above 
Valley  Park  and  the  length  of  the  river  through  that 
stretch  measured  along  the  thread  of  the  stream  is  jDrob- 
ably  over  two  hundred  miles.  The  drainage  basin  is 
rugged  and  hilly  and  comparatively  thinly  populated.^ 

The  town  of  Valley  Park  is  built  on  a  level  about  30 
ft.  above  ordinary  low  water  in  the  river  and  has  never 
before  been  seriously  damaged.  There  are  a  number  of 
industries  located  at  this  point,  the  principal  one  of  which 
is  the  Valley  Park  Glass  Co.,  and  above  the  town  on 
both  sides  of  the  stream  summer  camps  and  club  houses 
are  located. 

According  to  the  best  reports  the  river  rose  about  7  ft. 
on  the  night  of  the  19th  and  about  17  ft.  additional  on 
the  20th.  It  was  practically  stationary  during  Satur- 
day the  21st  and  it  was  generally  assumed  that  the  high 
water  had  been  reached,  but  during  the  night  of  the  21st 
and  the  day  of  the  22nd  an  additional  rise  of  19  ft.  oc- 
curred, making  a  total  of  43  ft.  above  low  water.  This 
submerged  practically  the  whole  town  well  above  the  or- 
dinary second-story  level,  and  a  large  part  of  the  rise 
having  come  during  the  night,  it  appears  that  a  majority 
of  the  people  were  marooned  in  their  own  houses.  As 
far  as  can  be  ascertained,  however,  no  lives  were  lost, 
but  the  damage  to  the  property  has  been  enormous. 

This  stage  of  the  IMeramec  was  probably  partly  a  re- 
sult of  the  condition  of  the  Mississippi  River,  into  which 
the  foriiier  discharges  twenty  miles  below  Valley  Park. 
The  Mississippi  rose  from  a  gage  of  22  on  Thursday  to 
a  gage  of  30  on  Sunday,  which  is  danger  line. 


iacals 


Bids  for  a  7.5,000,000-gal.  automatically  operated  elec- 
tric sewage-pumping  station  and  for  a  large  grit  chamber 
will  be  received  by  the  City  of  Albany,  N.  Y.,  on  Sept.  7. 
The  pumps  will  work  under  a  maximum  head  of  39  ft. 

The  pumping  equipment  will  consist  of  six  vertical 
centrifugal  pumps  each  direct-connected  to  a  vertical 
motor.  Three  of  the  pumping  units  will  be  operated  by 
2200-volt  constant-speed  alternating-current  motors, 
each  unit  having  a  capacity  of  10,000,000  gal.  in  24 
hr.     The  other  three  units  will  be  operated  by  575-volt 


'See  discharge  measurements  in  water-supply  papers  of 
tlie  United  States  Geological  Survey,  Vol.  7.  No.  10.  Progress 
report  of  stream  measurements  for  the  calendar  year  1904, 
Part  S. 


\ariable-.speed  direct-current  motors,  each  of  these  units 
being  designed  to  pump  from  a  minimum  of  5,000,000 
to  a  maximum  of  15,000,000  gal.  in  24  hr. 

In  a  number  of  ways  the  pumping  station  is  somewhat 
unusual  in  design.  The  pumjis  are  located  in  a  circular 
dry  well,  an  annular  well  outside  of  the  dry  well  being 
utilized  to  serve  as  the  suction  well.  Unusual  care  has 
been  taken  in  designing  the  station  to  provide  easy  ac- 
cess to  all  parts  of  the  mechanical  and  electrical  equip- 
ment and  especial  arrangements  have  l)een  made  to  pre- 
vent deposits  in  the  suction  well. 

The  grit  chamber  is  believed  to  be  the  largest  one  of 
its  type  yet  designed  in  this  country.  Special  means  are 
provided  for  maintaining  a  practically  uniform  velocity 
through  the  grit  chamber  with  a  wide  range  of  sewage 
flow. 

The  pumping  station  and  grit  chamber,  as  well  as  the 
sewage-disposal  works  wliich  are  now  under  construction, 
were  designed  by  Hering  &  Gregory,  Consulting  Engi- 
neers, New  York.  Wallace  Greenalch  is  Commissioner 
of  Public  Work.s,  Frank  Lanagan  is  City  Engineer  and 
Stephen  B.  Vernou  is  engineer  of  intercepting-sewer  de- 
sign and  construction. 

Ammo  SoCo  Co  lEo  Adlinmnssaoim  ^^lales 

The  Board  of  Direction  of  the  American  Society  of  Civil 
Engineers  has  recently  adopted  by  letter  ballot  the  follow- 
ing rules  to  be  applied  in  interpreting  the  society's  con- 
stitutional requirements  for  the  admission  of  new 
members : 

The  requirements  fixed  by  the  constitution  are  intended  to 
marlt  the  minimum  which  should  be  recognized  for  admis- 
sion to  membership,  and  the  maintenance  of  a  high  standard 
necessitates  that  these  provisions  should  be  interpreted  con- 
servativelj'  to  the  end  that  the  fitness  of  applicants  shall  be 
established    beyond    doubt. 

In  order  to  shape  more  definitely  the  requirements  in  the 
classification  of  applicants  for  admission  or  for  transfer,  and 
to  assure  as  far  as  possible  that  applicants  for  membership 
meet  the  spirit  of  the  requirements  established  by  the  con- 
stitution, it  is  the  sense  of  this  board: 

1.  That  no  applicant  should  be  admitted  to  any  grade 
whose  qualifications  do  not  clearly  exceed  the  minimum  re- 
quirements of  the   constitution. 

2.  That  each  applicant  for  admission  or  for  transfer  sliall 
furnish  whenever  possible,  the  names  of  persons,  whether 
members  of  the  society  or  not,  who  have  personal  knowledge 
of  his  worli  in  each  of  the  positions  enumerated  in  his  ap- 
plication and  when  possible  shall  have  more  than  five  refei-- 
ences,  and  his  application  shall  state  in  detail  the  character 
and  extent  of  tlie  worlds  upon  which  he  has  been  engaged, 
and  the  degree  to  which  he  was  responsible  for  their  design 
and  execution. 

3.  That  an  applicant  for  membership  or  for  transfer  who, 
at  the  time  of  making  his  application  is  engaged  on  work 
for  which  an  engineering  education  or  training  is  not  clearl.v 
essential,  shall  not  be  elected  or  transferred  unless  he  shall 
have  markedly  superior  qualifications  as  to  professional  ex- 
perience. 

4.  That  the  professional  work  required  for  admission  to 
the  grade  of  member  shall  be  of  a  markedly  higher  order,  and 
tile  degree  of  responsibility  materially  greater  than  for  the 
grade  of  associate  member. 

5.  That  unless  a  candidate  is  eminently  qualified  for  the 
highest  grade,  admission  to  that  grade  should  be  by  trans- 
fer from   the  grade  ot  associate   member. 
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Desster  BracSieftti* 

Dexter  Brackett,  Chief  Engineer  of  the  Metropolitnn 
Water-Works  of  Massaehusetts,  died  at  his  home  in 
Bri<;liton,  Mass.,  on  Aug.  2(i.  He  had  been  in  ])u()r 
health  since  last  February,  bnt  the  severe  illness  wliieh 
resulted  in  his  death  was  short.  He  was  horn  in  Newton, 
Mass.,  in  1851  and  in  1868  was  graduated  from  tlie 
Brighton  high  school  near  Boston.  The  next  year  he 
entered  the  city  engineer's  office,  Boston,  where  he  re- 
mained for  36  years.  In  1874  he  was  assigned  to  the 
supervision  of  the  distributing  system  of  the  water-works. 
In  this  position  he  was  largely  instrumental  in  develop- 
ing an  nnusnally  adequate  piping  system  for  tlie  city  and 
in  creating  a  plant  exceptionally  efficient  in  othiM'  re- 
spects. 


DEXTER  BRACKETT 

In  1895  he  resigned  his  place  with  the  City  of  Boston 
to  accept  the  position  of  engineer  of  the  distribution 
department  of  the  Metropolitan  Water-Works.  In  this 
capacity  he  had  charge  of  the  construction  of  the  pipe 
system,  pumping  stations  and  distributing  reservoirs 
within    the    limits    of    the    Metropolitan    District. 

From  1907  to  the  time  of  his  death,  Mr.  Brackett  was 
Chief  Engineer  of  the  Metropolitan  Water-Works.  He 
had  always  been  greatly  interested  in  questions  relating 
to  the  consumjjtion  and  waste  of  water  and  had  written 
several  papers  and  reports  upon  the  subject.  He  per- 
sistently advocated  the  use  of  meters  within  the  Metro- 
politan District  as  a  means  for  reducing  the  waste  of 
water,  and  had  the  privilege  of  seeing  his  views  adopted 
and  the  consumption  of  water  thereby  reduced.  Up  to 
1907  the  consumption  had  been  increasing  so  rapidly 
as  to  point  out  the  necessity  for  an  additional  supply 
within  a  few  years,  but  the  gradual  introduction  of  meters 
reduced  the  consumption  of  water  so  rapidly  that  no  ad- 
ditional supply  will  be  needed  for  many  years,  the  con- 
sumption  now   being   less    than    two-thirds    of   what    it 


would  have  been  had  the  rate  of  increase  continued. 
Mr.  Brackett  was  a  member  and  for  three  years  a 
di  lector  of  the  American  Society  of  Civil  Engineers. 
lie  liad  been  president  of  the  Boston  Society  of  Civil 
Engineers  iiiid  of  the  New  England  Water- Works  As- 
sociation, and  was  a  mend:)er  of  the  American  Water- 
Works  Association.  In  addition  to  his  papers  on  con- 
sumption and  waste  of  water,  he  contributed  papers 
on  many  other  subjects  relating  to  water-works  engineer- 
ing, lie  was  married  in  1875  and  leaves  a  widow  and 
a  son,  Herbert  D.  Brackett. 
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Three  engiiu'ers  testified  against  the  safety  of  dams, 
at  a  hearing  on  a  water-supply  dam  being  built  for 
Coatesville,  Penn.,  held  at  Harrisburg  on  Aug.  24,  1915, 
before  the  Penn,sylvania  Water-Supply  Commission.  The 
hearing  was  on  application  of  mill  o^\aiers  in  Coates- 
ville, who  want  the  permit  for  the  dam  to  be  revoked. 
The  three  engineers  testified  in  their  behalf. 

Health  Commissioner  Samuel  G.  Dixon  took  the  lead 
in  conducting  the  hearing,  as  he  has  been  the  chief  fig- 
ure in  ten  years'  work  to  secure  a  new  water-supply  in 
place  of  the  polluted  and  dangerous  raw  river  supi)ly 
which  Coatesville  borough  now  enjoys.  He  referred  re- 
peatedly to  the  1912  typhoid  epidemic  in  the  borough, 
when  over  300  deaths  occurred,  and  demanded  that  the 
protest  should  take  the  form  of  a  definite  project  for 
securing  another  supply  without  delay.  The  protestants 
made  a  general  proposal  for  a  dam  in  another  valley. 

The  protested  dam  is  already  under  contract.  It  is 
to  be  a  hollow  concrete  structure  35  ft.  high,  on  granite 
foundation,  and  crosses  Rock  Run  2  mi.  above  the  bor- 
ough. Half  a  dozen  mills  are  in  the  valley  below;  the 
owners  claimed  that  failure  of  the  dam  would  sweep  away 
their  mills.  The  protest  was  made  in  the  name  of  Worth 
Bros.,  the  Lukens  Iron  &  Steel  Co.,  the  Coatesville  Boiler 
Works,  Craig,  Ridgeway  &  Sons  Co.,  and  some  1300  in- 
dividual signers  of  a  petition.  The  population  of  the 
borough  is  12,000.  The  mill  owners  urged  that  this 
population  depends  on  the  mills,  and  that  the  mills 
would  be  driven  away  if  the  dam  were  built.  They 
proposed  that  another  stream.  Buck  Run,  be  dammed, 
which  could  affect  only  a  village  of  100  houses.  The 
mill  owners  have  previously  made  many  efforts  to  kill  off 
the  Rock  Run  project,  including  several  court  actions, 
which  failed. 

The  engineers'  testimony,  abstracted  from  notes  made 
by  a  representative  of  Engineering  News  at  the  hearing, 
was  as  follows : 

E.  p.  Dawson,  Assistant  Chief  Engineer,  Philadelphia  & 
Reading  Ry. — Failure  of  the  Rock  Run  dam  would  flood  the 
valley  for  a  long  distance,  damage  much  property,  and  possi- 
bly cause  loss  of  life.  He  has  not  studied  the  plans  or  consid- 
ered the  strength  of  the  dam.  His  protest,  for  the  railway 
company,  is  based  wholly  on  the  location  of  the  dam. 

Maj.  Cassius  M.  Gillette — The  failure  would  cause  more 
appalling  destruction  than  the  Austin  (Penn.)  dam  failure. 
The  Rock  Run  site  is  good  and  the  specified  foundation  is 
good,  and  a  good  dam  can  be  erected.  A  dam  built  strictly  to 
the  design  and  specifications  would  be  "a  good  dam  as  dams 
go."  An  earthquake  even  would  probably  not  destroy  it,  but 
dynamite  could  do  so.  There  is  small  risk  in  a  well-built 
dam.  The  chief  danger  is  from  violence.  German  emissaries 
could  destroy  all  plants  in  the  valley  by  dynamiting  the  dam. 
Strikers  could  do  the  same.  However,  if  abandoning  the  Rock 
Run  site  means  indefinite  delay  in  providing  a  new  water- 
supply,  he  favors  the  dam.  Typhoid  is  more  of  a  menace 
than   the   dam. 
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Herbert  W.  Hatton,  Wilmington,  Del. — Many  dams  fail:  IS 
dams  failed  in  1912,  many  of  them  in  Pennsylvania,  the  small- 
est being  15  ft.  high.  He  has  no  criticisms  of  the  design,  but 
thinks  it  would  be  safe.  However,  dams  fail  from  causes  not 
anticipated.  Even  rock  foundation  is  not  a  guarantee  of 
safety;  the  Stony  River  Dam,  of  the  s.^me  type  as  that  pro- 
posed,  was  on   rock.' 

Dr.  Dixon  shut  olT  rurther  te.-;tiiuoiiy  on  the  risk  re- 
niaining  in  dams  h\iilt  with  best  engineering  skill,  by  the 
statement  that  bridges  could  not  be  built  or  railways  run 
on  the  principle  that  perfect  safety  must  be  provided, 
free  from  every  possibility  of  accident. 

The  Water-Supply  Commission  has  not  yet  announced 
its  decision  on  the  ])rotest. 

m 

\  Tuunel  Ciive-In  occurred  in  the  15-ft.  sewer  undei-  con- 
struction between  Macon  and  Halsey  St.,  Brooklyn,  N.  Y., 
Aug.  26.  The  collapse  is  reported  to  have  been  caused  by 
the  failure  of  the  shoring.  One  man  was  killed  and  two 
injured. 

-\  Bridgre  Collaiised  under  a  passenger  train  on  the  Atchison, 
Topeka  &  Santa  F^  Ry.,  Aug.  27.  The  bridge  was  over  Date 
Creek,  TO  miles  north  of  Phcenix,  Ariz.,  and  had  been  weakened 
by  a  recent  flood.  The  engine  passed  over  the  bridge  safely, 
but  the  smoking  car  fell  through,  causing  the  death  of  four 
persons  and  injuries  to  twelve  others. 

The  KxplONJon  of  a  Tank  Car  of  Gasoline  in  the  \Vest- 
chester  freight  yards  of  the  New  York,  New  Haven  &  Hartford 
R.R.  on  .A.ug.  23  destroyed  five  other  carloads  of  freight. 
More  than  a  dozen  cars  were  set  on  fire  by  the  burning  oil. 
The  damage  was  estimated  at  between  $50,000  and  $55,000. 
The  cause  of  the  explosion  is  unknown. 

The  St.  Paul  I'nion  Station  is  temporarily  held  up  following 
a  second  rejection  by  the  Chief  of  Kngineers,  Gen.  Don.  C. 
Kingman,  of  the  submitted  plans  for  the  changes  in  the  Mis- 
sissippi River  channel  and  harbor  lines  at  and  about  the  new 
station.  These  plans  were  submitted  by  the  railroad  com- 
panies building  the  station.  General  Kingman's  memorandum 
accompanying  the  returned  plans  makes  it  clear  that  the 
i-evisions  must  be  made  more  with  a  view  to  improving  the 
navigability  of  the  river  than  to  accomodating  the  needs  of 
the  station.  Any  new  scheme  submitted  will  evidently  have  to 
come  through  the  city  authorities  and  will  have  to  guarantee 
a  better  accommodation  for  freight  transshipment.  The  pro- 
posed station  was  described  in  "Engineering  News,"  Mar.  11, 
1915. 

United  States  Leads  in  Exports — According  to  the  Depait- 
ment  of  Commerce  the  United  States  for  the  first  time  in  its 
history  leads  the  world  as  an  exporter.  Our  total  exports 
in  the  fiscal  year  1913  aggregated  $2,768,600,000,  as  against 
$2,170,100,000  for  the  United  Kingdom,  the  figures  representing 
in  the  case  of  the  United  States  an  increase  of  17  per  cent. 
and  in  the  case  of  the  United  Kingdom  a  decrease  of  30  per 
cent.  "When  compared  with  last  year.  American  exports  in  the 
fiscal  year  1915  included  domestic  products  to  the  value  of 
$2,716,200,000,  against  $2,329,700,000  in  1914;  and  foreign  prod- 
ucts, $52,400,000,  against  $34,900,000  in  the  preceding  year. 
British  exports  in  the  same  periods  included  British  and  Irish 
produce,  $1,744,100,000  in  1915,  against  $2,557,200,000  in  1914; 
and  foreign  and  colonial  produce,  $426,000,000  in  1915,  com- 
pared with  $526,500,000   in  1914. 

.\n  Kxeursion  of  Eu^ineer.^  through  western  Canada,  in 
connection  with  the  International  Engineering  Congress,  ha.s 
been  arranged  by  committees  representing  the  members  of 
the  principal  British,  Canadian  and  American  civil  engineer- 
ing societies  who  reside  in  British  Columbia  and  Alberta. 
.\  special  excursion  train  is  to  leave  San  Francisco  Sept.  25 
for  Seattle.  The  passengers  will  travel  from  Seattle  to 
Victoria  by  boat,  and  after  a  day  spent  in  sightseeing  at 
Victoria  will  leave  for  Vancouver  on  the  morning  of  the  28th. 
Here  two  days  will  be  spent  in  visiting  watei-power  plants 
of  the  British  Columbia  Electric  Ry.  Co.  and  other  engineer- 
ing works.  The  special  train  will  start  from  Vancouver  east- 
ward over  the  Canadian  Pacific  on  Thursday,  Sept.  30.  Stops 
are  scheduled  at  Ruskin,  to  see  the  plants  of  the  Westei-n 
Canada  Power  Co.,  and  at  Glacier,  where  the  seven-mile  tun- 
nel now  being  driven  through  the  mountain  by  the  Canadian 
Pacific  Ry.  will  be  visited.  Sunday  will  be  spent  at  Lake 
Liouise.  Further  stops  at  Seebe,  Calgary,  Bassano  and  Brooks 
are  scheduled. 

'This  dam,  which  failed  Jan.  5,  1914  (se«  "Engineering 
News,"  Jan.  22,  1914),  was  distinctly  not  founded  on  rock.  It 
had  a  cutofl!  wall  reaching  shale  over  a  part  of  its  length,  but 
the  section  that  failed  was  founded  on  clay. — Editor. 


Mr.  Vannoy  H.  Manning,  M.  Am.  Inst.  M.  E.,  Assistant  Di- 
rector of  the  United  States  Bureau  of  Mines,  has  been  ap- 
pointed Director  to  succeed  the  late  Dr.  J.  A.  Holmes. 

Mr.  Robert  A.  Zentmyer.  a  civil  engineer  of  Tyrone,  Penn., 
has  been  appointed  a  member  of  the  Pennsylvania  State  Wa- 
ter-supply  Commission   at  a  salary   of   $3000   per   annum. 

Mr.  Samuel  Rea,  M.  Am.  Soc.  C.  E.,  President  of  the  Penn- 
sylvania R.R..  is  seriously  ill  at  the  Polyclinic  Hospital, 
Philadelphia,  where  he  was  taken  about  two  weeks  ago  for  a 
minor    operation. 

Mr.  William  C.  Pickersgill,  for  the  past  nine  years  Assist- 
ant Engineer  of  the  Board  of  Water-Supply  of  the  City  of 
New  York,  has  been  appointed  Designing  Engineer  of  the 
Providence,   R.  I.,  Water-Supply   Board. 

Mr.  C.  D.  McArthur  has  again  assumed  the  oflice  of  Chief 
Engineer  of  the  Blaw  Steel  Construction  Co.,  after  more 
than  a  year's  absence.  He  is  in  personal  charge  of  the  en- 
gineering-service   department    of    the    company. 

Mr.  E.  A.  Moritz.  Assoc  M.  Am.  Soc.  C.  E.,  Engineer  of 
the  United  States  Reclamation  Service,  Washington,  D.  C,  has 
been  appointed  Office  Engineer  of  the  newly  established  exec- 
utive  ofBce   of  the   Reclamation    Service   at   Denver,   Colo. 

Mr.  Harvey  C.  Miller,  M.  Am.  Soc.  C.  E.,  Consulting  and 
Contracting  Engineer,  formerly  at  1  Madison  Ave..  New  York 
City,  is  now  agent  for  the  American  system  of  reinforcement 
(unit  wire  fabric,  unit  spirals  and  unit  frames),  with  offices  at 
40   West   32nd   St.,   New   York   City. 

Mr.  C.  E.  Hicks,  who  was  graduated  from  Stevens  Insti- 
tute of  Technology  in  1876,  has  been  appointed  City  Engi- 
neer of  Mechanicsville,  N.  Y.,  under  the  new  commission-plan 
city  government.  Mr.  Hicks  has  had  many  years*  experience 
in   pi'ivate  practice  at   Mechanicsville. 

Mr.  B.  F.  Bush,  President  of  the  Missoui'i  Pacific  and  Iron 
Mountain  railways,  has  been  appointed  Receiver  of  these  rail- 
ways. Mr.  Bush  is  a  civil  engineer  by  education  and  early 
experience.  He  entered  the  railway  service  in  18S2  as  a  rod- 
man  on  the  Northei-n  Pacific  Ry.,  and  subsequently  was  Locat- 
ing Engineer  and  Division  Engineer. 

Mr.  L.  C.  Fritch,  M.  Am.  Soc.  C.  E.,  Assistant  to  the  Presi- 
dent of  the  Canadian  Northern  Ry.,  has  been  appointed  Gen- 
eral Manager  of  the  lines  east  of  Port  Arthur,  Ont.  Mr. 
Fritch  was  formerly  Chief  Engineer  of  the  Chicago  Great 
Western  R.R.  He  is  a  graduate  of  the  University  of  Cin- 
cinnati and  began  his  I'ailway  work  in  1884  as  a  supervisor's 
assistant   on   the   Ohio   &   Mississippi   Ry. 

Mr.  A.  J.  Himes,  M.  Am.  Soc.  C.  E.,  Valuation  Engineer  of 
the  New  York,  Chicago  &  St.  Louis  R.R.,  Cleveland.  Ohio, 
has  been  appointed  Engineer  of  Grade-Crossing  Eliminatio  i 
of  the  company,  which  depai'tment  has  just  been  restored. 
Mr.  Himes  was  formerly  in  charge  of  grade-crossing  elimi- 
nation work  in  Cleveland,  which  was  completed  about  two 
>ears    ago.      Since    then    he    has    been    Valuation    Engineer. 

Mr.  J.  A.  MacRae,  formerly  Mechanical  Engineer  of  the 
Michigan  Central  R.R.  at  Detroit.  Mich.,  has  been  appointed 
Mechanical  Engineer  of  the  Louisville  &  Nashville  R.R.,  with 
headquarters  at  Louisville,  Ky.  He  is  a  graduate  of  the  me- 
chanical engineering  course  of  the  University  of  Illinois  and 
began  his  railway  experience  as  a  draftsman  in  the  office  of 
the  Mechanical  Engineer  of  the  Chicago  &  Northwestern  Ry. 

Mr.  John  T.  Beamer,  of  Chicago,  111.,  and  associates  have 
purchased  the  American-Rio  Grande  Land  &  Irrigation  Co., 
which  developed  the  100,000-acre  irrigation  project  near  Mer- 
cedes, Tex.,  claimed  to  be  one  of  the  largest  private  irriga- 
tion developments  in  this  counti'j-.  The  company  was  organ- 
ized about  10  years  ago  by  Mr.  B.  F.  Y'oakum  and  others,  of 
.St.  Louis,  Mo.  The  purchase  price  is  reported  to  have  been 
$3,500,000. 

Prof.  Charles  Lee  Crandall,  for  many  years  head  of  the 
department  of  railway  engineering  and  geodesy  in  the  college 
of  civil  engineering  of  Cornell  University,  has  retired  from 
active  service.  Both  the  University  faculty  and  the  trustees 
have  passed  resolutions  in  appreciation  of  his  services  to  the 
University,  which  began  in  1S72.  Professor  Crandall  was 
graduated  with  the  first  class  of  the  University  in  that  year. 
He  was  City  Engineer  of  Ithaca  from  1S70  to  1891. 

Messrs.  George  F.  Swain  and  John  F.  Stevens,  M.'s  Am.  Soc. 
C.  E.,  and  W.  C.  Loree,  former  General  Manager  of  the  Bal- 
timore &  Ohio  Southwestern  R.R.,  have  been  appointed  a  com- 
mission to  formulate  plans  for  a  more  efficient  system  of 
port    and    terminal    facilities    for    New    York    City.      The    com- 
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mission  is  appointed  to  serve  (or  three  years,  but  its  esti- 
mated annual  expenses  o£  between  $100,000  and  $110,000  have 
not  yet  been  appropriated  by  the  City  Hoard  of  Estimate  and 
Apportionment. 

Mr.  K.  N.  Layfleld,  M.  Am.  Soc.  C.  E.,  Actins  Secretary  oC 
the  Western  Society  of  Engineers  has  been  appointed  Presi- 
dent of  the  new  State  Board  of  Examiners  of  Structural  En- 
gineers, in  accordance  with  tlie  recently  enacted  state  license 
law  for  structural  engineers.  Other  members  of  the  Boar! 
are  ilessrs.  John  T.  Hanley,  Chicago,  Secretary;  Ira  O.  Baiter, 
Professor  of  Civil  Engineering  at  the  University  of  Illinois: 
John  W.  Musham,  Secretary  of  the  Condron  Co.,  Chicago,  and 
C.  C.  Stowell,  Civil  Engineer,  of  Rockford,  111. 

Mr.  Thomas  C.  Atwood,  M.  Am.  Soc.  C.  E.,  former  Super- 
vising Engineer  of  the  Yale  Committee  of  Twenty-One,  Inc., 
on  the  construction  of  the  Yale  Bowl,  has  opened  an  olhoe 
in  the  Chamber  of  Commerce  Building,  New  Haven.  Conn.,  and 
in  addition  to  his  worlc  on  the  Yale  Bowl  will  engage  in  the 
general  practice  of  civil  engineering,  specializing  in  college 
athletic  tieUis  and  in  water  and  sewerage  woi-lcs.  He  is  a 
graduate  of  the  Massachusetts  Institute  of  Technology  and 
has  had  several  years'  experience  with  the  Metropolitan  Wa- 
ter-Works of  Boston,  Mass.,  the  water-works  of  Philailelphia, 
I'enn.,    and   the   Catskill    water-supply    of  New   York    City. 


Christopher  Bell  Bouton,  President  of  the  Union  Foundry 
Works,    Chicago,   111.,   died  Aug.   26,   aged   76  years. 

P.  A.  Gorman,  former  Street  Commissioner  of  Waco,  Tex., 
and  a  pioneer  railway  builder  of  the  Southwest,  died  Aug.  15, 
at   his  home  in  Waco,  aged   63   years. 

William  Graver,  President  of  the  William  Graver  Tank 
Works,  of  East  Chicago,  Ind.,  died  at  his  residence  in  Chicago 
on  Aug.  25.  He  was  born  at  Chambersburg,  Penn.,  in  1842, 
and  went  to  Chicago  in  1SS4. 

Edward  Bates  Pleasants,  Chief  Engineer  of  the  Atlantic 
Coast  Line  R.R.,  died  Aug.  26.  from  apoplexy,  while  in  his 
private  car  en  route  from  his  home  in  Wilmington,  N.  C,  to 
Baltimore,  Md.  He  was  65  years  old  and  a  native  of  Balti- 
more. 

Max  Hebgen,  ^^c^-President  and  Chief  Engineer  of  the 
.Montana  Power  Co.,  died  Aug.  24  at  the  Presbyterian  Hospital, 
Chicago,  111.,  aged  46  years.  He  was  born  in  Milwaukee,  Wis., 
and  began  his  career  in  the  shops  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  Pittsburgh,  Penn.,  about  1SS6.  Soon 
after  he  went  to  Butte.  Mont.,  where  he  was  employed  as  a 
lineman  by  the  old  Butte  Electric  Light  &  Power  Co.  He 
remained  continuously  in  the  employ  of  this  company  thiough 
its  various  absorptions  of  other  companies,  and  at  the  time 
of  his  death  was  Vice-President  and  Chief  Engineer  of  th.3 
consolidated  concerns,  the  Montana  Power  Co.,  which  is  one 
of  the  largest  hydro-electric  companies  in  the  world  in  th  ? 
extent  of  its  developments.  He  was  an  intense  worker;  a 
man  entirely  self-educated.  He  entered  his  profession  en- 
dowed with  magnificent  health,  a  sound  intellect,  a  distinct 
inventive  capacity  and  an  unlimited  capacity  for  hard  antl 
successful  work.  He  was  beloved  by  all  who  knew  him,  and 
it  is  probable  that  no  more  successful  or  popular  officer  of  any 
corporation  has  existed  than  Mr.  Hebgen.  who.  while  occupy- 
ing this  position  of  great  popularity  in  the  organization,  was 
also  a  thorough  disciplinarian.  His  popularity  was  based  on 
the  profound  respect  which  his  organization  held  for  his 
character,  his  abilities  and  his  physical  and  moral  courage 
He  is  survived  by  a  wife  and  one  son. — H.  M.  Byllesbv,  Chi- 
cago,  111. 
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COMING   MEETINGS 

NEW    ENGLAND    WATER   W'ORKS    ASSOCIATION. 

Sept.    7-9.      Convention    in    New    York    City.      Secy.,    Willard 
Kent,    Narragansett    Pier,    R.    I. 

TRAVELING   ENGINEERS'   ASSOCIATION. 

Sept.  7-10.     Annual  meeting  in  Chicago.     Secy.,  W.  O.  Thomp- 
son, N.    Y.   C.   R.R.,   East   Buffalo,   N.   Y. 

NORTHWESTERN  ROAD  CONGRESS 

Oct.    4-7.      At    Cedar    Rapids,    Iowa.      Secy.,    Jas.    P.    Keenan, 
Milwaukee,   Wis. 
NATIONAL    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 
TION. 
Oct.   11-12.     Secy.,  Will  P.  Blair,  Engineers  Bldg.,  Cleveland, 
Ohio. 


AMERICAN    SOCIETY    OF   MUNICIPAL   IMPROVEMENTS. 
Oct.     12-14.      Annual    convention    at    Dayton,    Ohio.       Secy., 
Charles  Carroll  Brown,  702  Wulsln  Bldg.,  Indianapolis,  Ind. 

SAN    FRANCISCO    MEETINGS 

INfSTITUTE  OF   RADIO  ENGINEERS. 

Sept.   13-lS.     Secy.,   David   Sarnoft,  71   Broadway,   New   York. 

I'AN-AMERICAN   ROAD  CONGRESS. 

Sept.  13-18.     Secy.,  E.  L.  Powers,  Road  Builders  Association, 
150   Nassau   St.,   New   York   City. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Sept.   16-lS.     Secy.,  Charles  Warren   Hunt,   220  West  57th  St., 
New  York  City. 

AMERICAN  SOCIETY'  OP  MECHANICAL  ENGINEERS. 

Sept.    16-18.     Secy.,   Calvin   W.   Rice,   29   West   39th   St.,   New 
York   City. 

AMERICAN   IN.STITUTE   OF  MINING    ENGINEERS. 

Sept.  16-18.     Secy.,  Bradley  Stoughton,  29  W^est  39th  St.,  New 
York   City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 
Sept.   16-l!>.     Secy.,  F.  L.  Hutchinson,  29  West  39th  St.,  New 
York  City. 

american   society   of   heating   and    ventilating 
?;ngineers. 

Kept.    16-18.     Secy.,  J.   J.   Blackmore,   29   West   39th   St.,  New 

York  City. 

AMERICAN   ELECTROCHEMICAL  SOCIETY. 

Sept.  16-lS.     Secy.,  J.  W.  Richards,  Lehigh  University,  South 
Bethlehem,   Penn. 


INTERNATIONAL  IRRIGATION  CONGRESS. 

Sept.    20.     Secy.,  Arthur  Hooker,   Sacramento,   Calif. 

MINING  AND  METALLURGICAL  SOCIETY  OF  AMl'.RICA. 

Sept.  20.    Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City. 
P.XCIPIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES. 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 
AMERICAN   MINING    COXGRESS. 

Sept.  20-22.     Secy.,  J.   F,   i  •alll.n-ath,  Washington,  D.  C. 
INTERNATION.^L    EXi ;  l.\  i;i:i;i.\'G    CONGRESS. 

Sept.    20-25.      W.    A.    (.'attell.    Secy.,    Comm.    of    Management, 
Foxcroft    Bldg.,    .San    Francisco. 
INTERNATIONAL    ASSOCI.\TION    OP   BRIDGE    AND    STRUC- 
TUR.\L   IRON   WORKERS. 
Sept.     20-30.       Secy.,     Harry    Jones,    American     Central     Life 
Bldg.,    Indianapolis,    Ind. 
AMERICAN  SOCIETY   OF  AGRICULTURAL   ENGINEERS. 

Sept.   21  and   22.     Secy.,  F.  M.  White,  Madison,  Wis. 
AMERICAN   SOCIETY    OF    REFRIGERATING   ENGINEERS. 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 
AMERICAN   MINE   SAFETY   ASSOCIATION. 

Sept.    23    and    24.      Secy.,    H.    M.    Wilson,    Bureau    of    Jllnes. 
PittsViui'gh,    Penn. 
AMERICAN  ASSOCIATION   OF   REFRIGERATION. 

Sept.   23  and  24.     Secy.,  J.   F.  Nickerson.   431    South   Dearborn 
St.,   Chicago,  HI. 
ILLINOIS  GAS  ASSOCI.\TION. 

Sept.    27.      Adjourned    meeting.      Secy.,   H.    H.    Clark,    72    West 
Adams    St.,    Chicago,    111. 
S.\FETY    CONFERENCE. 

Sept.   27-30. 
INTERNATIONAL    G.\S    CONGRESS. 

Sept.   27   to  Oct.   1.     Secv.,  George  C.  Ramsd'^ll,   29   West   39th 
St..  Xew  York  City. 
AMERIC.\X  G.\S  INSTITUTE. 

Sept.    27   to  Oct.   1.     Secy.,  George  C.  Ra'     ,dell,   29  W^est   :i9th 
St.,    Xew    York    City. 
.\MERIC.\N    ELECTRIC    RAILWAY   ASSOCIATION. 

Oct.    4-9.      Secy.,    E.    B.    Burritt,    8    %Vest    40th    St.,    New    York 
City. 
AMERICAN        ELECTRIC        RAILWAY        M.A^XUFACTURERS' 
ASSOCI.\TION. 
Oct.    4-9.      Secv.,    H.    G.    McConnaughy,    165    Broadway,    Xew 
York  City. 
AMERICAN     ELECTRIC     R.^ILWAY''     ENGINEERING     ASSO- 
CT.\TION. 
Oct.    x-9.      Secy.,    E.    B.    Burritt,    8    West    40th    St.,    New    York 
City. 

XewT  En^rland  AVater-Works  .V.sHOciatiou — The  program  for 
tlie  annual  convention  at  the  Waldorf-Astoria  Hotel,  New 
York  City,  Sept.  7-9,  includes  an  illustrated  address  by  J. 
Waldo  Smith,  Chief  Engineer  of  the  Board  of  Water-Supply 
of  New  York,  on  the  present  status  of  the  Catskill  water- 
supply  of  the  city:  a  paper  on  the  sanitation  of  a  large  water- 
shed; short  papers  on  joints  for  water  mains  and  the  laying  of 
various  kinds  of  mains,  detecting  leaks,  etc.;  descriptions  of 
the  water-supplies  of  Norwalk,  Conn.,  Salem  and  Beverly, 
Mass.:  short  papers  and  discussions  on  valve  types  and  in- 
stallations, testing  fire-line  meters  and  pump-slip  tests;  an 
illustrated  lecture  on  the  Kensico  reservoir.  New  York;  papers 
on  the  decolorization  of  water  by  storage,  forestr.v  work  in 
watersheds,  infiltration  galleries  of  Long  Island  water-sup- 
plies. New  York  State  control  of  public  water-supplies.  Fall 
River  (Mass.)  water-supply,  grubbing  a  large  reservoir  and 
a  progress  report  on  service  pipes.  Excursions  include  a 
sightseeing  trip  on  Fifth  Ave.  for  the  ladies,  a  boat  trip 
in  the  harbor  and  an  inspection  of  the  Kensico  Dam. 
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C'liiiiorn  for  Rendiiif?  Meters 

A  camera  for  obtainingr  reliable  meter  readings,  applicable 
to  gas,  electric  and  water  installations,  has  just  been  placed 
on  the  market  by  the  Eastman  Kodak  Co.  The  reading  is 
made  hy  placing  the  front  of  the  camera  against  the  meter 
dial  and  pressing  downward  on  the  exposure  lever.  This 
action  automatically  turns  on  light,  operates  the  shutter  and 
turns  off  the  light.     With  this  instrument  mistakes  of  reading 


Steani-SturaK'e   Industrial    Locomotive 

The  tireless  or  steam-storage  locomotive  shown  in  the  ac- 
companying view  has  been  put  into  service  by  the  Ohio  Wood 
Preserving  Co.  for  switching  on  the  standard-gage  tracks  at 
its  plant.  The  storage  tank  has  a  capacity  of  250  cu.ft.  and  is 
intended  to  carry  a  maximum  pressure  of  180  lb.,  so  that  no 
reducing  valve  is  required  between  the  tank  and  the  cylinders, 
as  in  some  European  engines  of  this  type  which  employ  a 
higher  pressure.  The  tank  is  kept  about  half  full  of  water. 
It  is  recharged  with  steam  tour  or  five  times  a  day  from  the 
boiler  plant  of  the  creosoting  works,  a  boiler  pressure  of  150 
lb.  being  desirable.  A  steam  dinkey  engine  would  have  to  re- 
fill its  water  tank  about  the  same  number  of  times. 

The   cylinders   are    17x16   in.,   this   large   size    being   used    to 


"FACTOGRAPH"    CAMERA    FOR    REGISTERING 
METER    READINGS 

are  obviated,  and  in  the  case  of  a  disputed  reading  the  records 
are  at  hand.  A  reading  of  the  peak  on  maximum-demand 
meters  can  be  made  before  the  meters  are  reset  for  the  next 
month. 

The  camera  measures  4^x5?4xl2^4  in.,  is  incased  in 
mahogany  and  enuipped  with  a  simple  automatic  shutter 
permitting  exposures  varying  from  S  to  %  sec.  Light  is 
furnished  by  four  3.S-volt  tungsten  miniature  lamps  operated 
bi'  two  4-cell  dry  batteries  stored  in  the  case.  The  film  is 
1^x2%  in.  and  of  the  cartridge  type.  Pressing  a  button 
converts  the  camera  into  a  flash  lamp  for  locating  meters 
in  dark  cellars. 

The  "Factograph"  can  be  leased  on  payment  of  $22.50  each. 
Films  are  supplied  in  spools  of  75  readings  per  spool.  These 
are  packed  in  cartons  of  50  spools,  10  cartons  to  the  case. 
The  price  is  $125  per  case.  $12.50  per  carton.  The  dry  batteries 
cost  $36  per  100,  the  miniature  lamps  $8.50  per  100  and  a  desk 
reading  stand  can  be  purchased  for  $2.50. 

Water-Meter  Tester 

The  outfit  shown  in  the  accompanying  sketch  has  been 
devised  by  the  H.  W.  Clark  Co.,  of  Mattoon,  111.,  for  the  con- 
venient, quick  and  economical  testing  of  %-  to  2-in.  water 
meters.  It  comprises  (1)  a  standard-type  Fairbanks  scale 
with  a  special  beam,  (2)  a  100-gal.  galvanized-iron  tank  with 
quick-opening    outlet    valve,    (3)    a    test    table    on    which    six 
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CLARK    METER-TESTING    OUTFIT 
meters,  or  various  combinations  of  other  siz 


s,   may  be 

set  up  in  series,  and  (4)  special  self-cleaning  sensibility-test 
valves  for  ^,  -^  or  %  normal  flow.  A  slow-opening  inlet 
valve  Is  used  to  eliminate  water  hammer;  gages  at  inlet  and 
outlet  show  the  loss  of  head  through  the  meters.  A  unique 
feature  is  the  percentage  bar  on  the  scale  beam,  showing 
meter  error.     The  price   ranges  from   $38  up. 


STEAM-STUHAGE    LUCOfllOTlVE    FOR    THE    OHIO    WOOD 
PRESERVING   CO. 

enable  the  engine  to  develop  a  fair  proportion  of  its  maximum 
power  at  low  pressure.  In  fact,  it  can  be  run  by  itself  on  a 
pressure  as  low  as  5  lb.  With  one  charge  it  can  run  about 
five  miles  with  two  or  three  ordinary  freight  cars  on  level 
track.  The  cylinders  are  placed  at  the  back  end,  to  give  a 
better  balance.  The  slide  valves  are  driven  from  a  valve  gear 
of  the  Stephenson  type,  and  the  exhaust  may  be  discharged  at 
rear,  top  or  side  as  desired.  The  factor  of  adhesion  is  based 
on  a  tank  pressure  of  60  lb.  The  engine  was  built  by  the  H. 
K    Porter  Co.,  of  Pittsburgh,  Penn. 

Spacers  for  Reinforcing  Rods 

A  device  known  as  the  "Secure"  locking  spacer,  for  sup- 
porting concrete  reinforcing  rods  in  the  forms,  serves  not 
only  to  support  them  at  the  proper  height  and  give  them  the 
proper  spacing,  but  also  locks  them  in  position  so  that  they 
cannot  be  displaced  before  or  during  concreting.  The  device 
is  a  light  bar  passing  beneath  the  rods  and  having  depending 
lugs  which  rest  on  the  bottom  of  the  form  and  so  keep  the 
rods  at  the  desired  height.  At  the  location  of  each  rod  the 
bar  has  two  fiexible  clips  which  are  bent  around  it,  and  these 
serve  to  insure  the  use  of  the  proper  number  of  rods.  The 
device  is  made  by  the  Metal  Building  Materials  Co.,  of  Chi- 
cago, 111. 

Handy  Blnsting-Cap  Crimper 

A  new  cap  crimper,  comprising  the  crimper  proper  and 
with  the  handle  pointed  at  one  end  for  making  holes  in  dy- 
namite cartridges,  and  shaped  at  the  other  end  to  serve  as 
a  screwdriver,  is  shown  in  the  accompanying  vie^v.  The 
crimper  makes  a  cylindrical  crimp  of  the  blasting  cap  to  the 


NEW  CAP  CRIMPER 

fuse,  thus  eliminating  the  possibility  of  cutting  off  the 
powder  train  in  the  fuse  and  consequent  misfires.  It  also 
leaves  a  vent  alongside  the  fuse  for  the  escape  of  smoke  from 
the  burning  powder  inside  the  cap,  thus  allowing  a  stronger 
spit  into  the  fulminate  charge.  It  is  manufactured  by  the  E. 
1.   du  Pont   de  Nemours  Powder  Co. 
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Rapid  progress  marks  tliu  coiistriK-tion  of  a  long  lon- 
trete  arth  viaduct  wiiich  Cuyahoga  County  is  building 
in  the  southwestern  part  ol'  Cleveland,  Ohio.  The  viaduct 
is  1726  ft.  long,  and  includes  six  128-ft.  arches  besides 
many  shorter  ones.  An  existing  steel  viaduct  carrying 
a  heavy  traffic  complicates  the  work,  as  it  interferes  with 


The  design,  shown  by  Fig.  ;5,  is  unusually  successful 
as  regards  esthetic  effect.  This  lies  partly  in  the  general 
proportioning,  partly  in  the  arch-rib  curvature  (adjusted 
to  the  dead-load  pressure  line,  with  .short  end  curves  join- 
ing the  piers  tangentially)  and  partly  in  the  omission 
of  heavy  pilasters  over  the  piers  in  favor  of  a  column  sys- 


FIG.     1.    BROOKLYX-BRIGHTOX    VIADUCT,     CLEVELAXD,   .\T   COAIPLETION   OF   WEST    HALF 


Ihe  new  structure  and  requires  it  to  be  built  in  longi- 
tudinal halves  to  maintain  traffic.  In  less  than  11  months" 
time,  including  the  winter  shutdown,  the  Bates  &  Rogers 
Construction  Co.,  Chicago,  has  completed  the  west  half. 
Construction  began  in  September,  1914,  shortly  after 
the  contract  was  signed.  By  the  end  of  the  season  one  abut- 
ment and  a  few  piers  were  partly  built,  while  most  of  the 
foundation  pits  had  not  even  been  started.  The  view 
Fig.  1  shows  how  the  viaduct  appeared  July  28,  1915, 
as  seen  from  Brookside  Park  road,  to  the  west.  The 
structure  looks  practically  complete,  but  the  entire  east  half 
is  yet  to  be  built  (see  view  Fig.  2).  The  contractors 
expect  to  finish  by  the  eud  of  the  present  season. 


tern  throughout,  with  columns  intentionally  so  spaced  that 
they  do  not  come  over  the  piers. 

The  six  largest  arches  have  a  span  of  128  ft.  clear 
(139  ft.  c.  to  c.  piers)  and  a  rise  of  43  ft.  clear.  A  prom- 
inent characteristic  of  the  viaduct  is  the  use  of  unsym- 
metrical  arches — with  one  skewback  at  higher  elevation 
than  the  other — at  the  side  .slopes  of  the  valley.  This 
permits  of  starting  both  arches  on  a  pier  from  the  same 
spring  elevation  and  at  the  same  time  keeping  the  pier 
tops  about  the  same  di-stance  above  ground  at  all  piers. 

All  the  arches,  in  fact,  are  unsymmetrical,  though 
most  of  them  are  only  slightly  so.  Throughout  the  middle 
part  of  the  viaduct  the  plane  of  the  spring  lines  is  parallel 
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FIG.    L'.     EAST   F.\CE    (MIDDI^E)    OF    BRlK  iKI.YN-BRIGHTON 

VIADUCT 

View   taken  same  day  as  Fig:.   1 

to  the  roadway  slope  (0.4%  up  toward  the  .^oiitli).  The 
arch  curves  themselves  have  vertical  axes,  except  for  the 
short  terminal  curves  near  the  spring  line,  wliuse  radii 
are  adjusted  to  give  the  proper  terminal  elevation.^ 


Tlip  tloor-panel  length  was  made  uniform  (11  ft.  T  in.) 
with  a  view  to  duplication  of  floor  forms  as  well  as  to  se- 
( uring  good  appearance.  Span  lengths  were  adjusted 
to  he  multiples  of  this  length. 

The  extrados  faces  of  the  ribs  in  adjoining  spans  are 
connected  by  a  curve.  In  the  transverse  plane  the  feet 
ol'  the  four  ribs  on  each  pier  are  joined  by  heavy  filleting 
ill  the  form  of  an  elliptical  invert  arch  that  has  value  for 
both  appearance  and  rigidity  of  the  structure. 

Expansion  joints  in  the  floor,  located  over  every  pier, 
:nv  at  mid-length  of  a  stringer.  The  two  half-stringers 
:i'  t  as  cantilevers  and  for  this  purpose  are  made  deeper 
ilian  the  regular  stringer  (see  cross-section  in  Fig.  4). 
The  joint  is  perfectly  open  and  has  no  load  to  transmit, 
to  interfere  with  free  expansion  as  in  the  case  of  a  stringer- 
ciid  sliding  on  a  seat. 

The  floor,  a  normal  arrangement  of  slab,  stringers  and 
lloor-beams,  is  depressed  8  in.  on  the  width  of  the  double- 
Irack  street-car  line  to  make  space  for  the  track  (4-in. 
steel  I-shaped  ties,  7-in.  rails,  1-in.  depth  of  ballast  cushion 
under  ties).  The  roadway  is  divided  between  tracks  by 
;'  low  concrete  curb-wall,  inclosing  and  tendering  the  10- 
in.  sockets  of  the  trolley-poles. 

The  pavement  is  to  be  of  4-in.  granite  block  on  half 
the  width,  and  "Durax"  granite  block  on  the  other  half, 
both  laid  on  sand  cushion  on  asphalted  burlap  water- 
proofing. 

IXTEliFEHEXCE   WITU    THE   OlD   ViADUCT 

West  25th  St.  is  carried  south  across  Big  Creek  valley 
Ijy  an  old  steel  viaduct.  The  site  of  the  new  viaduct,  on 
a  slightly  revised  alignment,  is  west  of  the  old  structure, 
but  overlaps  it  on  most  of  the  length,  as  the  plan  in 
Fig.  3  shows.  However,  it  was  possible  to  build  the  west 
half  of  the  concrete  viaduct  complete  without  disturbing 
the  old  viaduct  except  to  cut  a  narrow  strip  off  its  west 
side  for  a  length  of  some  200  ft.  at  the  north  end.    The 
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BROOKLT.N-BRIGHTON     VIADUCT     ACROSS 


There  are  some  other  features  of  the  design  that  merit 
study.  The  four  ribs  have  no  transverse  connection,  but 
are  independent  for  the  entire  span  length ;  only  the  floor 
and  columns  connect  them.  A  low  cross-wall  18  in.  thick, 
between  ribs  ju.st  over  the  piers,  provides  some  lateral 
stiffness.  There  is  also  a  pair  of  diagonals  between  the 
inner  posts  nearest  each  ])ier. 

•The  terminal  curves  are  shorter  than  they  appear  in  the 
elevation  of  one  arch  in  Pig.  4,  as  the  drawing  has  the  main 
curves  somewhat  oft  scale. 


completed  half  could  then  carry  the  traffic,  whereupon  the 
old  viaduct  could  be  torn  down  and  the  east  half  of  the 
new  structure  built.     This  procedure  was  followed. 

The  old  viaduct  floor-beams  in  the  northerly  interfering 
section  were  burned  off  by  oxygen  flame,  and  the  cut  ends 
of  the  remaining  width  supported  on  temporary  timber 
bents.  Cars  operate  over  a  single  track  in  this  narrowed 
portion,  turning  out  to  double  track  beyond. 

Tlie  new  structure  was  started  at  the  south  end  and  built 
northward  in  regular  progression.  Floor  construction  near 
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the  south  end,  arch-rib  eoiu-retiiifi  mirth  of  here,  ]jier 
eonereting  beyond,  niul  footing  work  and  excavation  at 
the  north  end  went  on  simultaneously. 

One  of  the  conditions  that  facilitated  this  arrangement 
was  the  uniform  and  excellent  character  of  the  foundation 
soil.  Hard  shale  in  nia.ssive  deposit  lies  near  the  surface, 
outcro]»ping  even  high  up  on  tlie  bluffs.  Therefore  the 
construction  of  the  footings  was  simple  work,  free  from 
risi<  of  delav  or  necessity  for  change  of  method.    The  ex- 


thc  stone,  sand,  cement  and  otiu'r  materials  could  thus  be 
brought  in  direct  ant!  unloaded  immediately  alongside 
the  viaduct  at  two  different  ])oints.  This  meant  storing 
and  mixing  in  the  valley  and  hoisting  the  mixed  concrete. 
The  contractor  chose  tower  hoisting  and  spouting  in 
])reference  to  handling  by  cableways.  A  layout  showed 
that  four  towers  could  command  the  whole  length — two 
located  at  the  points  of  storage  and  mixing  and  two  so 
located  as  to   receive  concrete  from  the  spouts  of  the 
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BIG   CREEK   VALLEY.    WEST    25TH   ST.,    CLEVELAND 

cavation  was  done  with  the  use  of  steam  tripod  drills  ex- 
cept at  the  pier  ju.«t  south  of  the  creek,  where  the  cutting 
was  so  deep  that  30-ft.  holes  were  put  down  by  hand  drills, 
as  the  machine  drills  tended  to  stick.  The  muck  was 
handled  by  a  stiffleg  derrick  set  up  alongside  the  pit, 
into  carts  which  hauled  it  away  to  approach  fills. 

The  supply  route  of  materials  determined  the  type  and 
placing  of  plant  and  thereby  largely  dictated  the  con- 
struction methods.  Two  railways  pass  through  the  valley, 
not  far  from  the  third-points  of  the  length  of  the  viaduct ; 


other  two  and  rehoist  it  to  be  chuted  again.  Fig.  0 
shows  diagrammatically  the  location  of  the  towers  rela- 
tive to  the  viaduct  length;  transversely  they  were  set 
to  clear  the  west  face  of  the  deck  about  5  ft.  The  tower 
locations  and  heights  were  laid  out  for  a  chute  angle 
of   ^%   to    1. 
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As  the  piers  were  designed  to  take  uiilialaneed  dead- 
load  tlirust,  tiio  eenteriiig  and  coiureling  could  go  on  in 
any  desired  order. 

Steel  centers  of  the  three-liinged  arch  type  were  adopted, 
with  a  view  to  using  the  centers  of  the  large  138-ft.  spans 
also  for  the  shorter  spans  by  taking  off  -sections.  The  tie- 
rods  of  the  centers  were  used  only  in  setting  and  in  slack- 
ing; when  in  place  the  centering  arch  was  supported  ver- 
tically by  blocking  on  the  skewback  belt-course  and  hori- 
zontally by  wedges  against  the  arch  stubs  that  had  been 
centered  with  tlie  piers.  The  sketch  Fig.  6  shows  how 
the  centers  for  a  pair  of  ribs  are  braced  together  and 


FIG.    5.    LOCATION    OF    CHUTING    TOWERS 

bow  they  arc  sectionalized  for  ease  of  erection  and  band 
ling.  The  American  Bridge  Co.  built  the  centers  at  it^ 
Anibridge  plant. 

Centers  were  provided  enough  for  six  spans  (two  ribs 
each,  the  ribs  being  concreted  in  pairs).  For  the  thiee 
small  spans  at  the  south  end,  trus.sed  wooden  centers  were 
built.  These  were  intended  to  be  used  over  once;  the  pan 
of  centers  in  each  span  was  left  in  place — these  spans  hav- 
ing been  concreted  last  April — and  will  be  rolled  over  next 
month  to  do  service  for  the  construction  of  the  two  easterly 
ribs  of  the  same  span. 

Handling  thk  Centeks 

The  centers  were  erected  by  two  80-ft.  gin-poles,  each 
of  which  lifted  a  half-arch  of  one  truss  (see  Fig.  G  ;  the  two 
sections  of  the  half-arch  were  bolted  together  on   the 

l3g'c.ioC.afBns,W8'aear,  mb6 ecj'wic/e,  ja'C.ioC. 
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Plan  showing  Erec+ion  Sec+ions.  (Splices  Field- bolted) 
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PIG.    6.    SECTIONALIZING    AND    BRACING    OF    ARCH 
CENTERS 

ground)  and  set  it  to  join  with  the  other  at  the  crown 
pin.  The  tie-rod  being  put  in  and  screwed  up  and 
the  arch  guyed,  its  mate  was  similarly  hoisted  and  set  and 
the  pair  braced  by  placing  the  lateral  members.  Then 
the  parallel  pair  of  centering  arches  was  set  and  the 
bracing  between  the  pair  ]iut  in,  completing  the  centers 
for  a  pair  of  ribs. 

In  taking  down  the  centers,  falls  hung  from  the  finished 
loncrete  arch  were  used  to  lower  the  half-trusses  to  the 


ground.     Here  they  were  unbolted,  lifted  on  wagons  and 
trucked  to  the  next  arch  that  was  to  be  centered. 

Aitcii  AND  I'lEK  Forms 

The  forms  for  piers  and  arches  were  made  to  be  used 
only  once:  the  contractor  did  not  consider  it  ecouomic'al 
to  build  sectional  forms  made  to  be  used  repeatedly. 

The  arch  forms  are  shown  typically  by  the  sketch  Fig.  8. 
Horizontal  side  sheathing  was  scribed  to  the  bottom  lag- 


VIEW  UNDER  MIDDLE  OP  WEST   HALF, 
BROOKLYN-BRIGHTON   VIADUCT 

due    to    heavy    rain 


ging  and  its  upper  line  left  irregular.  Vertical  wales 
with  tie-rods  through  the  arch  held  the  sheathing. 
Top  lagging  was  nailed  to  the  under  side  of  a  2x3-in.  curve 
batten  nailed  on  the  inside  of  the  sheathing;  1-in. 
bevel  fillets  were  tacked  in  the  four  corners  of  the  form. 


PIG.    8.     ARCH-RIB    FORMS 

These  forms  proxed  rapid  and  simple  in  construction, 
and  did  not  call  for  any  hoisting  appliances. 

In  designing  both  arch  and  floor  forms,  special  care 
was  taken  to  limit  the  deflection ;  %  in.  was  considered 
the  maxinmm  permissible  deflection.    The  two  chief  limits 
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in  design  were  dellection  in  iieniliiig  iuul  c  rdss-graiii  mish- 
iiig  under  washers  and  wales. 

Altkhnatk  CoNcmri'iNd  oi-  I'liic  K'ms 

'I'iie  steel  centers  were  <apal)le  of  < arrying  one  panel  ex- 
cess load  on  either  side.  Therefore  the  concrete  was  placed 
ill  a  sequence  that  ke|it  the  load  lialanced  within  one  ])aiicl- 
load. 

Fig.  10  sketches  the  iiroceclure.   Concrete  I'roin  the  chute 


I'oinis  the  same  as  in  the  finished  structure.  The  stringer 
I  onus  rested  on  ledges  of  the  floor-beam  forms,  and  the 
slab  forms  on  the  stringer  forms.  All  parts  were  designed 
with  1-iii.  clearance  iiorizontally,  and  the  clearance  space 
was  (-(ivcrcd  with  a  2-in.  strip  of  tin  nailed  over  (.see  view. 
Fig.  i»). 

l*"loi)r  forms  were  built  for  GOO  ft.  length  of  floor,  and 
lloDi-  iiinci'eting  jjrogressed  without  much  interrujjfion. 
liccausc  of  tbe  sectional  construction  the  panels  of  form 


was  allowed  to  run  down  the  outside  of  the  top  lagging  on      removed  fi'om  the  rear  were  simply  carried  to  the  front  of 
one  side  of  the  miildlc,  to  a   hole  <ut   a    few   fccf  above      the  woi'k  and  built  ud. 


A  SPAN  OP  FLOOR  FORMS,  BROOKLYN'-BHIGHTON   VIADUCT 


the  spring.  When  the  rib  had  filled  up  to  the  level  of  this 
hole  the  hole  was  closed  and  the  spout  was  swung  to  dis- 
charge on  the  other  side  of  the  middle. 

The  concrete  running  down  on  that  side  went  through 
a  hole  cut  at  an  elevation  several  feet  higher  than  the 
other.  After  this  another  lift  on  the  first  side  was  con- 
creted, and  so  on  alternately  until  the  central  section 
was  reached.  Top  lagging  was  omitted  for  a  length  of 
12  ft.  at  the  middle,  and  the  chute  discharged  direct 
into  this  open  space,  filling  the  middle  50-ft.  length  of 
ring. 

The  areh-rib  top  lagging  was  removed  the  day  after  con- 
creting. The  sides  were  taken  down  the  second  day.  The 
centers  were  struck  in  21  days;  but  in  two  spans  the 
time  was  only  15  days,  without  injurious  effect. 

COLUMX  AXD  FlOOK   FoRMS 

The  column  forms,  like  all  the  others,  were  unlined, 
that  is,  had  plain  wood  faces.  Special  ca^-e  was  taken 
in  building  them  to  get  a  smooth  face.  Two  coats  of  paraf- 
fin form  oil  were  put  on. 

The  floor  forms  and  column  forms  were  always  built  up 
together,  but  the  columns  were  jjoured  two  days  before  the 
rest.  The  day  after,  the  column  forms  were  stripped — the 
floor-beam  forms  being  supported  independently  on  trans- 
verse 12xl4-in.  by  38-ft.  outlooker  timbers — and  the  col- 
umns rubbed. 

The  floor  forms  were  built  sectional  and  this  in  such 
a  way  as  to  make  the  path  of  transmission  of  load  in  the 


The  heavy  items  of  reinforcing  steel  were  handled  on 
the  forms  by  small  gantries  (large  wooden  horses)  from 
which  a  chain  block  was  hung.  The  floor-beam  reinforce- 
ment was  the  principal  item,  weighing  about  5  tons. 
This  was  assembled  on  blocking  just  above  the  floor-beam, 
and  when  all  wired  was  lowered  into  the  form. 

Floor  concreting  went  on  at  the  rate  usually  of  al^out 
70  ft.  (half  of  a  large  span,  139  ft.  c.  to  e.  piers)  per  day. 


FIG.    10.     METHOD    OF    CONCRETING   ARCH    RIBS 

Thus  the  forms  amounted  to  about  10  days  of  floor  work — 
about  the  nonual  time  of  stripping.  In  one  instance  the 
whole  139-ft.  length  was  concreted  in  a  day  of  8  hr.,  taking 
350  cu.yd. 

L'uBBixG  Concrete  Surfaces 

All  surfaces  that  would  be  seen  in  an  elevation  of  the 

bridge  were  rubbed  by  the  use  of  a  wooden  float  and 

water.    This  work  was  done  as  soon  after  the  concrete  was 

poured  as  was  possible  to  strip  forms.    On  all  walls  where 
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no  stresses  were  bein.s:  carricil  liy  roncreto  llio  ronus  were 
stripped  within  21  iir.  and  the  coiu-rute  rubhud.  Thus 
on  this  basis  all  surfaces  shown  as  an  elevation  of  the 
bridge  were  rubbed  within  21  hr.  after  the  concrete  was 
poured.  In  addition  to  this  all  of  the  piers  were  rubbed 
to  the  springing  line,  as  this  portion  of  the  work  is  very 
easily  seen  i'rom  the  ground.  None  of  the  surfaces  on 
the  underside  of  the  arches  were  rubbed,  nor  those  under- 
neath the  floor  system. 

Uapiii  Coxt'iJKTixii  Record 

The  usual  time  required  for  pouring  a  pair  of  arch 
ribs  (the  westerly  two  ribs  of  one  span)  was  7  to  8  hr. 
This  involved  320  cu.yd.  of  concrete  in  the  case  of  the  large 
(128-ft.)  arches. 

Much  faster  concreting  was  done  in  some  of  the  pier 
work.  In  one  pier  5;)9  cu.yd.  was  placed  in  9  hr.— a  depth 
of  29  ft.  of  concrete.  The  South  plant  did  this  work, 
with  a  2o-ft.  Smith  tipping  mixer. 

In  the  case  of  this  pier  it  was  found  that  the  con- 
crete was  still  quite  fluid  12  ft.  down,  and  pasty  to  stiff 
18  ft.  doOTi,  a  depth  corresponding  to  about  5  hr.  run. 
But  the  concrete  materials  were  heated,  which  should  ac- 
celerate the  set. 

There  was  little  trouble  from  clogging  of  the  chutes. 
Tlie  North  plant  in  fact  has  plugged  only  once  during 


iiig  done  aniund  the  piers  of  the  old  viadurt.  By  the  mid- 
dle of  August  it  IS  expected  that  the  new  viaduct  will  be 
carrying  traffic  and  the  demolition  of  the  old  one  begun. 
As  already  stated,  the  contractors  expect  to  finish  the 
entire  work  by  the  end  of  the  year.  The  paving  is  a  sep- 
arate contract. 

Work  is  now  one  week  ahead  of  the  schedule  made  out 
last  winter  for  the  season's  work.  This  gain  was  made 
in  spite  of  a  net  loss  of  a  week  from  delay  of  materials,  etc. 

The  foregoing  is  based  on  information  given  by  C.  S. 
Snnth,  superintendent  for  Bates  &  Rogers  Construction 
Co.  on  the  work,  with  respect  to  the  construction,  and 
by  A.  W.  Zesiger,  Bridge  Engineer  of  the  county,  as  to 
the  design.  Mr.  Zesiger  is  responsible  for  the  design, 
under  AV.  A.  Stinchcomb.  County  Engineer.  W.  H.  Baker 
is  resident  engineer  for  the  county. 
'^: 

By  Kenneth  A.  Heron* 
The  main  canal  of  the  Modesto  Irrigation  District. 
California,  was  originally  built  to  carry  535  sec-ft.,  but 
it  was  found  to  have  a  capacity  of  less  than  300  sec-ft.. 
when  first  used  in  1904.  Since  that  time  it  has  been 
enlarged  several  times,  until  at  present  it  is  being  con 
structcd  to  a  final  capacity  of  2000  sec-ft.     The  canal 
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FIGS.   1    TO   5.    THE   DEVELOPMENT   OP   AN   IRRIGATION  CANAL, 
ritr    1      First  sta^e-  A  timber  flume      Fig    2— Flume  replaced  by    concrete-lined    canal.      Fig     3--Lining    raised    to    increas 
Fig.  1— First  «t^^|^;^A^J.;"''pYg"^™^ana;%i<iened   from   14    to   20   ft.      Fig.    5— Canal  deepened  3  ft.  at  center 


the  season.  The  concrete  was  of  several  mixtures  and  u.-ed 
three  si>;es  of  stone — 1-in.  for  the  superstructure,  li^-in. 
for  retaining-walls,  and  2-in.  for  piers  and  footings.  The 
larger  sizes  gave  a  little  more  trouble  in  the  chutes 
than  the  smaller. 

PkOGRE-SS  OE  CONSTUUCTIOX 

The  work  accomplished  in  19U  was:  West  half  of 
south  abutment,  piers  16  and  IT,  ami  half  the  height 
of  piers  12  and  11  concreted,  ami  sdine  further  excava- 
tion made  and  two  footings  pouretl. 

In  February,  1915,  the  North  concreting  plant  was  ])ut 
up.  Early  warm  weather  allowed  concreting  to  begin  Mar. 
8,  on  pier  work.  The  first  arch  was  poured  Apr.  13  and 
tlic  last  one  July  13— just  three  months'  time— including 
all  four  ribs  in  three  of  the  spans  (pier  12  to  15).  Floor 
concreting  began  May  9  and  was  finished  July  21,  a  total 
of  1726  ft.  in  length,  all  of  it  on  only  the  west  half. 

Floor  work  is  now  in  progress  in  the  three  spans  whose 
ea.st  ribs  are  in  place,  and  some  footing  excavation  is  be- 


di\erts  water  from  the  Tuolumne  ruvor  at  the  La  Grange 
Dam  and  for  the  first  mile  or  so  is  located  on  a  steep 
hillside  about  100  ft.  above  the  river  bed.  This  first  mile 
was  the  most  difficult  to  locate  and  construct  in  the  first 
place,  and  since  construction  it  has  presented  the  great 
olistacles  to  be  overcome  when  enlargement  was  consid- 
ered. Originally,  the  first  4000  ft.  consisted  of  a  timber 
flume  laid  on  a'shelf  excavated  in  the  hillside  (Fig.  1). 
The  canal  capacity  at  that  time  is  said  to  have  been  about 
250  sec-ft. 

During  a  long  period  of  litigation  and  financial  trouble 
in  the  district,  when  the  money  could  not  be  obtained  to 
complete  the  irrigation  works,  this  flume  stood  with  very 
little  water  in  it,  and  decay  was  rapid.  When  the  time 
to  replace  it  arrived,  however,  conditions  in  the  district 
were  better  and  the  timber  structure  was  taken  out  en- 
tirely and  a  concrete-lined  canal  section,  as  shown  in  Fig. 
2,  was  substituted.     This  section  had  a  varying  width  of 
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14  or  15  I't.,  a  liiiiii"-  about  6  in.  thick  and  a  concrete  wall 
on  the  lower  side  having  a  gravity  section  where  there  was 
no  bank.  This  was  backfilled  with  rock  and  earth,  and 
the  whole  canal  was  located  farther  in  the  hillside  than 
was  the  first  structure.  The  ca]iacity  of  this  section  was 
about   too  sec.-fl. 

As  the  tlistriet  devcloiJcd  and  more  land  was 
brought  under  cultivation  it  was  necessary  to  "crowd"  the 
canal  as  much  as  possible,  until  it  became  customary  to 
allow  very  little  freeboard.  The  danger  of  the  water 
topping  the  wall  and  washing  out  the  backing  and  the 
necessity  of  obtaining  more  water  led  the  district  authori- 
ties to  raise  the  concrete  walls  and  lining  about  2  ft.  (Fig. 
ii).  When  this  work  was  completed  the  canal  cai>acity 
was  increased  about  100  scc.-ft.  The  ra])id  development 
of  the  district  and  the  bringing  of  inure  lands  under  irri- 


liecause  of  the  care  with  which  the  work  was  flone  no 
more  leakage  developed  than  if  the  whole  wall  had  been 
molded  in  place,  and  in  appearance  it  is  just  as  sub- 
stantial. The  capacity  of  the  new  canal  section  was  ap- 
l)ro.\imately  800  sec.-ft. 

Since  this  work  was  done  the  development  of  the  dis- 
trict has  been  very  rai)id,  and  the  recent  construction  of 
a  reservoir  which  is  sujiplied  by  this  canal,  together  vnth 
new  lands  to  be  brought  under  cultivation,  led  the  dis- 
trict authorities  a  year  ago  to  call  for  ])lans  and  estimates 
for  a  canal  of  2000  .sec.-ft.  capacity.  At  the  time  I  was 
called  upon  to  make  surveys  for  this  enlargement,  two 
])lans  were  under  consideration.  One  called  for  the  re- 
nuival  of  80,000  cu.yd.  of  rock  and  the  placing  of  7500 
(II. yd.  of  concrete,  at  a  total  co.st  of  $250,000.  This  plan 
iieccssilat(>d  widening  the  canal   JO  ft.  on  the  upper  sides 


BRE.\KING  THE  C.\NAL   WALL   L\'TO  SECTIONS  AND  MOVING  IT  BACK 

— Broken    wall    moved    to   new    position.      Fig.    S— 
Fig.  9 — Widened  canal 


-Wall  bared  in  rear  and  broken  into  sections.     Fig. 
set  up  and  joined 


-Pieces  of  wall 


gation  again  required  that  the  lanal  capacity  be  increased 
and  in  1908  steps  were  taken  to  enlarge  the  size  of  the 
canal  once  more.  Owing  to  certain  fLxed  conditions  at 
the  headworks  the  hydraulic  grade  could  not  be  raised 
without  great  expense,  and  it  was  decided  to  widen  it 
to  20  ft.  (Fig.  i).  To  do  this  it  became  necessary,  in 
those  portions  of  the  canal  which  were  concrete-lined,  to 
tear  out  one  wall,  make  the  necessary  excavation  and  re- 
place it  in  the  proper  position. 

This  was  done  in  places  by  excavating  behind  the  wall 
to  be  moved  and  then  carefully  dynamiting  it  to  break  it 
into  pieces  of  such  sizes  as  could  be  easily  pushed  out  on 
blocking  with  Jacks.  When  moved  to  the  proper  position, 
the  wall  sections  were  carefully  adjusted  to  fit  as  closely 
as  possible  and  all  cracks  were  plastered  with  cement  mor- 
tar. Xew  concrete  was  placed  under  the  sections  for  foun- 
dations.    The  backfill  was  then  placed  behind  the  wall. 


and  lining  it  with  concrete.  As  the  average  rock  cut 
would  be  about  28  ft.,  the  difficulty  of  the  work  is 
apparent. 

The  other  plan  considered  consisted  of  a  tunnel 
which  would  reach  from  the  canal  headworks  to  a  point 
some  6000  ft.  down  the  canal.  The  length  of  the  tunnel 
was  placed  at  4000  ft.,  and  the  estimated  cost  was  $500,- 
000.  It  was  found  that  by  lowering  the  present  canal 
bottom  about  3  ft.  and  at  this  depth  reducing  the  bottom 
width  to  SO  ft.  and  lining  the  entire  section,  a  water  area 
of  about  180  sq.ft.  would  be  secured  below  a  2-ft. 
freeboard. 

There  is  sufficient  fall  in  the  first  two  miles  of  the  canal 
to  secure  a  velocity  of  11.1  ft.  per  second  and  a  canal 
capacity  of  2000  sec.-ft.  The  cost  of  carrying  out  this 
work  is  estimated  at  $135,000  and  new  improvements  are 
being  made  in  line  with  this  plan  (Fig.  5). 
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,'<)'\0i'SI6 — 'Thin  new  iiro-niile  aittoinobilc  specd- 
waij  is  the  first  to  have  a  wood  deck,  or  track,  sup- 
ported on  timber  trestling.  Rapid  construction  was 
a  special  feature  of  the  work,  as  not  ontij  the  track 
but  also  buildincjs,  sewers,  drains,  water  supply,  etc., 
had  to  be  provided  complete  and  ready  for  use  in 
very  short  time,  in  order  to  be  ready  for  races  on  a 
given  date. 

The  autoinobilo  spuudway  at  Maywood,  111.,  just  outside 
tlie  western  limits  of  the  City  of  Chicago,  which  was 
opened  June  2().  is  said  to  be  the  first  to  have  a  timber 
floor,  or  track,  supported  on  timber  trestling.  It  proved 
very  satisfactory  during  tlie  I'aces  on  the  opening  day,  and 
the  maximum  speed  attained  exceeded  any  previous 
records. 

The  track  has  a  length  of  two  miles  on  the  measuring 
line  (near  the  inner  edge)  and  consists  of  two  parallel 
straight  sides  connected   liy  end  curves.      Its  luajm-  ami 


mainly  of  two  long  spirals  united  by  a  short  length  of 
circular  curve.  The  spirals  have  100-ft.  chords,  with  a 
difference  of  38'  40"  in  each  station.  The  long  spirals 
Nos.  1  and  2  reverse  at  stations  11  and  13  respectively, 
being  symmetrical  on  opposite  sides  of  these  stations,  ex- 
cept that  the  lengths  are  not  the  same.  The  arrange- 
ment of  the  turns  and  spirals  is  shown  in  the  table  at 
the  bottom  of  the  page. 

The  instructions  for  survey  w'ork  required  all  tangents 
to  be  run  out  and  checked  before  commencing  to  run 
spirals  and  curves,  and  points  of  curves  and  spirals  to  be 
located  by  measurements  from  the  intersections.  All  work 
was  to  be  checked  by  back  deflections,  and  coordinates 
measured  if  further  check  seemed  desirable.  Each  sta- 
tion was  marked  by  a  gas-pipe  post  driven  so  deep  as  not 
to  be  disturbed  by  excavations  for  footings.  The  grading 
excavation  was  done  in  advance  of  the  final  location  meas- 
urement. 

The  width  of  the  track  ])ro]3er  is  aljout  6-5  ft.  on  the 
straight,  increasina:  to  75  ft.  on  the  banked  turns.    Inside 


FIG.  1.     THE  NORTH  TURN  OF  THE  MAYWOOD  TWO-MILE  .\UTOMOBILE  SPEEDWAY   (NEAR  CHICAGO) 

The   view   shows   the   banked    west    end    of   the    curve,    "where  it  runs   (in  the  foreground)    into  the  level  home-stretch, 
maximum  elevation  is  about  25   ft.  in  a  width  of  75   ft.     The   floor  track  is  of  2x4-in.  timbers,  placed  on  edge 


minor  axes  are  about  40.33  ft.  and  2060  ft.  respectively. 
Because  a  railway  cuts  diagonally  across  one  end  of  the 
oblong  site  the  end  curves  or  turns  are  not  symmetrical. 
The  north  turn  has  a  long  curve  of  5°  48'  united  to  the 
tangents  by  short  spirals.     The  south  turn  is  composed 

L.-VYOUT   OF   THE  MAYWOOD   AUTOMOBILE   SPEEDWAY 
(CHICAGO) 

Cen.   Length, 
Curve         Radius       Angle         Ft. 

Tangent,  home   stretch ....  ....  1,335 

Spiral   curve 60°  30'        1,400 

Circular    curve 4°  21' 55"     1312  ft.        29°  29'  675 

Spiral   curve 90°  1,S00 

Tangent,    back    stretch ....  ....  1,450 

Spiral   curve ....  23°  12'  800 

Circular    curve 5°  4S'  988  ft.      133°  19'       2,300 

Spiral    (to  home  stretch) 23=12'  800 

Total  length   (two  miles) 10,560 

SPIRALS 

,. Radius  in  Fee: v 

No.  of     Enter-  Leav- 
Chords      ing                Middle  ing 

No.  1.   From   home   stretch.      14  8890  (Sta.  11)  SOS  1111 

No.  2.   Into    back    stretch...      IS  1111  (Sta.  13)  6S4  5S90 

No.   3.   From    back    stretch.        S  8890  1111 

No.  4.   Into    home    stretch..        8         1111  8890 


of  this,  on  the  curves  or  turns,  is  an  8-ft.  dead  space 
(which  is  level  all  the  way  round).  The  transverse  in- 
clination, or  banking,  on  the  turns  is  about  1  on  3  (or  22° ) 
on  the  circular  curves  and  runs  out  on  the  spirals  with  a 
3%  grade  along  the  outer,  or  high,  side.  Vertical  curves 
of  150  ft.  length  connect  the  ends  of  this  grade  with  the 
horizontal  portions  of  the  higher  and  lower  ends.  The 
banking  is  identical  at  both  ends  in  spite  of  the  difference 
in  curves.  This  is  due  to  the  fact  that  while,  theoretically, 
a  steeper  banking  would  be  required  for  the  sharper  curves 
at  the  south  turn,  practically,  any  steeper  slope  might  be 
unsafe  for  a  car  having  to  slacken  speed  on  the  curve. 
The  banking  was  designed  originally  according  to  ac- 
cepted formulas  for  speed  and  weight,  but  in  construction 
the  results  thus  obtained  were  modified  on  the  basis  of 
empirical  data  and  according  to  the  advice  of  exper- 
ienced drivers.  It  was  designed  for  a  speed  of  75  m.p..h., 
Init  the  maximum  speed  record  upon  it  w-as  at  the  rate  of 
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nvor  100  m.p.h.  Tlio  average  speed  for  the  ."lOO-niilf 
race  on  .lune  2(i  was  Dl.oS  in.]).!!. 

The  eoiuhineil  ehange  in  longitudinal  grade  and  Irans- 
veise  inelination  I'ornis  a  warped  surt'aee.  wliieii  is  given 
liv  cutting  the  sup|)orting  ])osts  to  earetnliy  ealeuiatcd 
lengths. 

Near  the  starting  point  is  the  row  of  35  supply  pits, 
with  a  stretch  of  concrete  paving  20  ft.  wide  iietween  them 
and  the  .inner  side  of  the  track.  Here  the  ears  stand  wliile 
those  in  charge  of  them  are  taking  sniiplit's,  renewing  tires, 
making  repairs,  etc. 

iV\i!'nctTi,.\i;s   OF    Si'i:F.i)WAV-'ri!,\cK    Coxs'rurrTioK 

The  (leek,  or  flooring,  of  the  track  consists  of  longitudi- 
nal "..'x  l-in.  tamarack  sticks  ])laced  on  edge.  They  aver- 
age ahout  Hi  ft.  in  length,  and  each  course  laps  the  other 


I  w  illi  plans  showing  the  location 
as  the  elevations  of  the  wai'ped 


Bci/nciary  of  Site 


gangs  had  to  he  su[)])li 
of  the  pedestals  as  wc 
surface  of  the  deck. 

l'",ach  hent  has  a  cap  composed  of  two  ;5.\12-in.  planks 
fi-amed  into  the  posts;  upon  these  are  S.vl^-in.  stringers 
sjiaced  5  ft.  .'!  in.  apart  and  braced  hy  cleats.  Across  the 
stringers  ai'c  the  track  joists,  2xlO-in.,  with  bridging  be- 
tween llieni.  All  bents  are  thoroughly  braced,  and  along 
the  back  and  front  of  the  bents  is  diagonal  bracing  in  every 
fouiih  panel,  forming  braceil  towers.  At  intervals  of 
loii  ft.  a  lire-stop  is  made  by  nailing  metal  lath  to  both 
sides  of  a  bent  and  covering  it  with  plaster.  This  extends 
from  the  ground  to  the  deck. 

The  ])()sts  on  the  outer,  or  high,  side  are  extended  20 

in.  above  the  track  deck,  and  to  their  faces  is  bolted  an  oak 

guard  tindjer  ()xl2  iu.    Short  intermediate  posts  altci-nati' 

NINTH       AVE^ 


Pl,AN    OF   THE    TWO-MILE    AUTOMOBILE   SPEEIIWAY    -VT  MAYWOOD,   ILL.    (NEAR   CHICAGO) 
Note  the   unsymmetrical  layout  of  the  two   turns,  duo   to  the  shape  of  the  site 


alwnt  2  f  in.,  the  line  of  joints  running  diagonally  across 
the  track.  The  floor  rests  on  joists  2xl2-in.,  spaced  24 
in.  c.  to  e.,  on  the  straight  stretches.  The  floor  timbers 
are  spiked  together  at  intervals.  In  case  of  wear  of  any 
one  stick,  it  can  be  cut  out  (spikes  and  all)  and  a  new  one 
dropped  into  place,  the  latter  being  then  spiked  or  toe- 
nailed from  below.  With  the  exception  of  the  track  all 
timbering  is  of  pine. 

Concrete  i^edestals,  or  footings,  30  in.  square  and  set 
31/2  ft.  below  the  ground  surface  extend  12  in.  above 
the  ground  line  and  support  the  framing  for  the  track. 
There  are  five  rows  of  these.  On  the  level  tangents  they 
are  spaced  12  ft.  G  in.  e.  to  c.  longitudinally,  and  carry 
Sxl2-in.  stringers  upon  which  the  transverse  joists  are 
laid.  On  the  turns  the  pedestals  support  the  posts  of 
transverse  bents,  as  shown.  These  posts  are  10x12  in., 
each  secured  to  its  pedestal  by  a  l-in.  pin  12  in.  long.  As 
the  bents  arc  placed  radially  the  concreting  and  carpenter 


with  the  main  ])osls,  so  that  the  rail  is  supported  at  inter- 
vals of  6  ft.  3  in.  Along  the  inner  side  of  the  track 
is  a  similar  guard  timber,  carried  by  short  posts  6  ft.  3  in. 
c.  to  c.  These  guards  are  to  check  any  runaway  cars. 
At  the  grandstand  and  bleachers  a  screen  of  wire  netting  is 
erected  to  stop  tires  that  may  be  thrown  off  by  speeding 
cars. 

Four  sidiways  pass  under  the  turns  of  track  and  give 
access  to  the  infield.  Here  sjiecial  construction  is  re- 
cpiired,  the  spacing  between  bents  being  increased  to  17 
ft.  ()  in.  for  the  two  driveways.  The  posts  are  12x12  in., 
with  cast-iron  caps  for  a  pair  of  cap  timbers  8x18  in. 
Acioss  these  are  laid  stringers  -1x14  in.,  4.5  in.  c.  to  c., 
upon  which  the  track  joists  are  placed.  Each  subway  has 
two  lo-ft.  driveways  and  two  6-ft.  sidewalks  at  a  higher 
level.  The  driveways  are  paved  with  concrete  and  have 
approach  grades  of  5%.  Each  is  divided  by  a  central 
concrete  curb  to  keep  vehicles  in  line. 
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To  provide  facilities  for  the  acporiimodation  of  a  crowd 
of  100,000  people  or  more  was  no  small  part  of  the  work. 
Water  is  obtained  bv  connection  with  the  mains  of  the  vil- 
lage of  Maywood,  a  6-in.  main  beinn;  laid  into  the  grounds. 
This  is  under  a  pressure  of  41)  lb.  and  ])rovides  fire-protec- 
tion service.  Pipes  are  laid  into  all  the  buildings  and  along 
the  bleachers  and  the  grandstand,  with  bubbling  foun- 
tains at  intervals  of  250  ft.  The  C-in.  nuiin  extends  closi' 
around  the  outside  of  the  track,  with  fire  hydrants  400 
ft.  apart.    There  are  about  five  miles  of  water  pipe. 

Numerous  free  toilet  rooms  are  provided,  with  first-class 
fixtures.  The  buildings  are  of  wood,  but  it  is  proposed  to 
place  concrete  floors  later.  From  these  toilets  extend 
separate  vitrified  tile  sewers,  connecting  with  a  30-in. 
main  trunk  drain  discharging  into  the  Desplaines  River. 

The  ground  being  a  heavy  black  loam,  quickly  converted 
into  mud,  it  was  necessary  to  drain  the  site  to  keep  the 


front  ends  of  the  trusses  extending  as  cantilevers  in  order 
to  avoid  the  use  of  posts  near  the  front  of  the  grand- 
stand. The  "bleacher"  stand  is  1940  ft.  long,  and  will 
accommodate  about  40,000  persons.  Both  stands  are  de- 
signed to  carry  safely  a  load  of  200  lb.  per  sq.ft.,  with  al- 
lowance for  movements  of  crowds.  These  structures  will 
be  dealt  with  in  a  separate  article. 

S(  OUEBOAED.S,    FENCES  AXD   RoADWAYS 

Two  scoreboards  in  the  infield  are  conspicuous  struc- 
tures, each  being  275  ft.  long  and  65  ft.  high.  These  were 
built  entirely  of  wood,  owing  to  the  short  time  available 
for  their  construction.  They  have  on  each  side  rows  of 
openings  for  roller  curtains  on  which  are  painted  figures 
4  ft.  high.  These  are  operated  by  men  on  the  inside.  The 
scoreboards  show  the  spectators  the  progress  of  the  races 
and  the  j^erformance  or  standing  of  the  competitors.     A 
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roadways  and  infield  serviceable  in  wet  weather.  There  are 
about  12  miles  of  drains,  laid  out  in  herringbone  fashion, 
with  lines  of  5-  and  6-in.  pipe  200  ft.  apart  and  connect- 
ing with  the  30-in.  main  drain  running  diagonally  across 
the  site.  The  trenches  were  excavated  to  a  minimum  depth 
of  30  in.  by  trenching  machines  and  by  hand. 

To  drain  the  depressed  subways,  each  has  a  sump  in  the 
middle  of  the  roadway  (at  one  end)  with  a  vertical-shaft 
21/^-in.  centrifugal  pump  driven  by  a  5-hp.  gasoline  engine 
on  a  platform  level  with  the  dead  space  of  the  speedway 
track.     Later,  these  will  be  operated  by  electric  motors. 

The  grandstand  is  2240  ft.  long  and  seats  about  60,000 
persons.  It  has  six-post  bents  12  ft.  c.  to  c.  A  steel 
roof  extends  for  the  full  length,  having  trusses  24  ft. 
apart.     These  are  supported  on  two  rows  of  posts,  the 


complete  telephone  system  connects  the  score-men  with 
the  time-takers  at  different  points  along  the  course,  and 
with  the  judges'  stand. 

A  tight  board  fence  10  ft.  high  and  314  miles  long  sur- 
lounds  the  site.  Entrances  are  provided  at  three  corners, 
and  there  are  additional  exits  at  intervals.  The  automobile 
entrances  have  four  or  five  gateways  16  ft.  wide,  with 
men  in  charge  to  collect  tickets.  A  balcony  in  the  entrance 
structure  provides  for  an  inspector,  who  can  watch  the 
movement  of  the  lines  of  vehicles.  To  avoid  crush,  no 
change  is  given  at  the  entrance  gates  for  pedestrians. 
Tickets  or  the  e.xact  fee  are  handed  in  at  the  turnstiles. 

The  main  driveways  are  of  concrete.  Those  of  the  in- 
field, etc.,  are  of  screenings  on  a  bed  of  cinders  well 
rolled  into  the  graded  r.nd  rolled  surface  of  the  earth. 
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Plank  roadwavs  were  also  provided  inside  the  grounds 
temporarily.  Tile  site  was  reached  by  rough  gravel  and 
oarlh  roads,  and  in  order  to  provide  for  the  heavy  team- 
ing tlu"  contraetor  was  obliged  to  pave  the  main  ap- 
proaches witij  broken  stone.  These  macadam  roads  were 
well  rolled  and  later  oiled  to  give  a  compact  surface  and 
avoid  a  dust  nuisance  during  the  heavy  automobile  tiallic 
on  the  days  of  the  races. 

DliTAILS  OF  THE  COXSTHUCTION    W'oUK 

Tlu'  Speedway  Park  Association  let  the  general  contract 
to  the  Shank  Co.,  of  Chicago.  This  contract  covered 
all  the  work  (track,  buildings,  stands,  sewerage,  water- 
supply,  etc.,  complete),  with  instructions  to  have  the  speed- 
way ready  for  the  races  set  for  June  19.  The  material  in- 
cluded some  13,500,000  ft.  b.m.  of  timber  and  30,000  cu.yd. 
of  concrete.  The  track  alone  required  7,000,000  ft.  b.m. 
of  timber  and  TOOO  yd.  of  concrete.  The  necessity  of  fram- 
ing the  speedway  bents  to  give  the  warped  surface  of  the 

—7-e-—>H- /7'sf- 


Tlie  general  plans  wore  prejjared  l)y  Graham,  Burnham 
&  Co.,  of  Chicago,  architects  for  the  Speedway  Park  Asso- 
ciation. The  Shank  (^o.,  of  Chicago,  had  the  contract 
for  the  entire  work,  and  maintained  a  staff  of  engineers 
who  laid  out,  detailed  and  superintended  all  the  construc- 
tion work  and  the  structural  designs.  The  president  of 
Ibis  company,  George  IT.  Shank,  jiersonally  supervised 
the  work  in  the  held;  Frederick  Grim  was  Chief  Engi- 
neer; Alfred  IT.  JIarshall,  Princijial  Assistant  Engineer; 
C.  T.  McClelland,  Field  Engineer,  and  Charles  A. 
Shank,  General  Superintendent. 

The  fencing,  walks  and  scoreboards  v/ere  built  by  Van 
De  Venter  &  IJider,  as  subcontractors.  The  steelwork  for 
the  cantilever  roof  of  the  grandstand  was  built  by  the 
Ilansell-Elcock  Co.,  but  was  erected  by  the  general  con- 
tractor. 

With  so  much  work  of  so  many  kinds  to  be  done  in  a 
short  tune,  and  with  an  absolute  time  limit  (the  day  of  the 
races),  it  was  important  that  there  should  be  no  delay  be- 


r- 


T 


7-e' 


'1 


^r- 


i:^:^ 


^B-s'A 


Detail  of  Cap 
(V~'<feta/) 


6ra.ic  59 
Part    Sectional    Elevation 


SUB"n^AT  EEXE.VTH  THE  TRACK  OF  THE  .M.VTWOOD  SPEEDWAY 


turns  made  tliis  part  of  the  work  relatively  slow  and  dilTi- 
cult.  All  framing  and  cutting  of  timlier  was  done  on 
the  site.  Material  was  brought  in  by  wagons  and  motor 
trucks,  and  this  traffic  made  it  necessary  to  keep  a  repair 
gang  at  work  to  maintain  the  approach  roads  in  passable 
condition.     A  sawmill  was  erected  as  part  of  the  plant. 

Grading  machines  were  used  to  level  the  ground  and 
form  the  roadways,  and  a  trenching  machine  excavated 
the  trenches  for  drains,  sewers,  and  water  mains.  Post- 
hole  diggers  were  used  to  excavate  the  holes  for  the  con- 
crete pedestals. 

For  the  numerous  small  pedestals  and  footings  and  the 
concrete  roadways,  a  nimiber  of  small  concrete  mixers 
were  used,  being  shifted  from  place  to  place.  A  part  of 
the  time  a  night  shift  was  worked  by  the  aid  of  acetylene 
torches  on  stands  10  or  12  ft.  high.  The  number  of  men 
at  work  ranged  from  500  to  1500. 

The  contract  with  the  Shank  Co.  was  signed  April 
19,  and  work  was  stai'ted  April  21.  The  track  was  un- 
dertaken first  and  was  completed  on  June  5.  A  night 
shift  was  tried  (for  placing  the  2x4:-in.  deck  only),  but 
a  few  nights'  experience  proved  this  to  be  inefficient,  and 
it  was  given  up.  The  actual  working  time  on  the  track 
was  a  little  more  than  a  month.  In  the  remaining  time 
all  the  other  work  was  finished  with  the  exception  of 
120  ft.  of  timber  construction  of  the  grandstand. 

Heavy  rains  delayed  work  at  the  end,  but  the  Chicago 
street-car  strike  led  to  the  races  being  postponed  for  one 
week,  to  June  26,  by  which  time  the  work  was  practically 
completed,  excejit  for  finishing  touches. 


cause  of  friction  or  misunderstanding  between  the  general 
contractor  and  the  owaiers.  For  this  reason  C.  F.  Wiche, 
F.  X.  Foster  and  D.  B.  Eeid,  officials  of  the  Speedway 
Park  Association,  composed  an  Executive  Board  which  ad- 
vised in  all  matters  of  policy  and  administration. 


Manufacturing;  Portland  Cement  In  Brazil — A  government 
concession  to  use  certain  large  deposits  of  shells  in  the  Bay 
of  Bahia,  suitable  for  use  in  the  manufacture  of  cement,  is 
held  by  two  residents  of  Bahia,  Brazil.  United  States  Consul 
Robert  Frazer,  Jr.,  states  that  these  men  claim  they  can  man- 
ufacture a  first-class  cement  at  a  cost  of  $2.50  to  $2.75  per 
bbl.,  as  against  the  minimum  cost  in  normal  times  of  $4.32 
for  an  ordinary  'grade  of  foreign  cement,  duty  paid.  The 
project  includes  the  erection  of  a  factory  in  a  small  harbor 
opening  off  the  large  bay,  at  a  point  where  steamers  can 
approach  to  within  100  ft.  of  the  shore.  Near  this  site  are 
large  deposits  of  sea  shells  mixed  with  coral  and  a  suitable 
clay.  One  of  these  beds  of  shells  is  1 H  mi.  long  by  %  mi. 
wide,  and  has  been  tested  to  a  depth  of  "\^   ft. 

A  Proposed  Standard  l)ux  Car  of  steel  construction  has 
been  designed  by  the  Committee  on  Car  Construction  of  the 
Master  Car  Builders'  Association  and  was  reported  at  tlie 
aiinual  convention  at  Atlantic  City  for  criticism.  The  car 
is  of  steel  construction  throughout,  with  side  sheathing  of 
steel  sheets  Va  in.  thick  and  end  sheets  %  in.  thick.  The  cubic 
volume  of  the  car  body  under  the  carlines  is  3096  cu.ft.  The 
principal  dimensions  are  as  follows: 

Length  of  frame  over  striking  casting 42  ft.  6      in. 

Width    over    sheathing     9  ft.  1  %  in. 

Length,    inside     40  ft.  6%  in. 

Width,    inside     S  ft.  6      in. 

Height,     inside     9  ft.  0      in. 

Height,  from   rail  to  bottom  of  bolster 2  ft.  6      in. 

Height,  from   rail  to  floor    3  ft.  SV4  in. 

Height,  from   rail  to  top  of  running  board 13  ft.  4i/4in. 

Height,  from  rail  to  top  of  brake  staff 14  ft.  2      in. 

Width,   at   eaves    9  ft.  2%  in. 

Height,   at   eaves    12  ft.  £%  in. 

The  underfranie  of  the  car  has  been  designed  to  with- 
stand safely  a  total  end  force  of  250,000  lb. 
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Well  Sift  Sesiftftle 
By  ir.  M.  Chittkxdex* 

The  Port  of  Seattle  ha,s  recently  sunk  a  deep  well  on 
the  shore  of  Elliott  Bay  to  provide  water  for  a  cold-storage 
plant  which  it  has  erected  there.  The  well  is  732  ft. 
deep.  It  consists  of  a  12-in.  easing  down  to  a  depth  of 
400  ft.,  an  8-in.  casing  from  that  ])oint  to  a  depth  of  700 
ft.,  and  a  6-in.  casing  20  ft.  further.  No  satisfactory 
supply  of  water  was  found  until  the  last  water-hearing 
stratum  was  ])ierced.  The  supply  found  there  is  ahund- 
ant  in  (]uantity,  satisfactory  in  quality  and  entirely  fresh. 
The  water  rises  to  the  surface  of  the  well  without 
pumping. 

A  singular  fact  connected  with  this  well  is  that  it  is 
subject  to  tidal  influence.  The  water  in  the  casing  rises 
and  falls  with  the  tide  in  the  harbor,  the  oscillations  being 
almost  synchronous  and  the  range  in  the  well  being  nearly 
50  per  cent,  that  of  the  tide.  The  accompanying  diagram 
shows  the  well  and  the  strata  through  which  it  passes,  and 
also  the  curves  of  oscillation  in  the  liarbor  and  in 
well.     There  is  no  oi)eniug  in  the  casing  within  4(i( 
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TIDAL   EFFECT    IN    AVELL   ON    SEATTLE    WATERFRONT 


of  the  bottom  of  the  harbor,  while  the  foot  of  the  tube  is 
nearly  twice  that  distance  from  salt  water.  The  water 
from  the  well  is  totally  different  in  quality  from  that  in 
the  harbor.  A  mile  or  so  out  from  the  shore  the  harbor 
bottom  reaches  a  depth  of  some  .')(t(i  ft.,  but  the  slope 
from  the  shore  is  gradual. 

It  is  difficult  to  account  for  this  tidal  effect  in  the  well. 
It  certainly  does  not  come  from  any  direct  aqueous  com- 
munication with  the  bay.  Infiltration  through  such  thick- 
ness of  strata  would  be  impossible,  or  if  possible,  it 
could  not  act  so  quickly.  Moreover,  the  difference  in 
quality  of  water  precludes  any  such  hypothesis.  The  only 
explanation  which  occurs  to  the  writer  is  that  the  bed  of 
the  harbor  rests  like  a  saucer  in  the  stratum  of  water 
which  furnishes  the  supply  to  the  well.  The  vertical  pres- 
sure on  the  bed  of  the  harbor  varies  with  the  tide  from  an 
average  of  over  3  tons  per  sq.ft.  to  an  e.xtreme  of  over  5 
tons.  It  is  possible  that  this  change  of  pressure  is  com- 
municated through  the  harbor  bed  to  the  water  stratum 
underneath  and  thus  acts  on  the  well.     As  such  a  water 


stratum  could  hardly  be  entirely  uninterrupted  by  harder 
material,  and  as  the  harbor  bed  cannot  be  wholly  elastic, 
the  full  effect  of  change  of  pressure  on  the  bed  could 
hardly  be  felt  in  the  stratum  of  water  underneath.  This 
may  account  for  the  much  smaller  oscillation  in  the  well 
than  that  of  the  tide. 


SoBtme   Fs'O'^isloims  of  tlhe  He-w 
SHi^lhw'ay  L-^-w  of  Olhio 

A  revision  of  the  laws  governing  highway  construction 
and  maintenance  in  Ohio  has  been  accomplished,  and  on 
Sei)t.  5  an  entirely  new  code  went  into  effect.  The  new 
law  comprises  15  chapters,  305  sections,  and  occupies  121 
pages  of  te.xt.  It  is  obviously  a  series  of  compromises  and 
an  attempt  to  keep  as  much  of  the  old  scheme  of  highway 
control  as  possible,  yet  there  are  several  distinctive  pro- 
visions which  should  advance  good  roadbuilding  in  this 
state,  and  the  most  important  is  better  pay  for  the  county 
road  officials. 

There  are  still  three  partly  indeiiendent  roadbuilding 
authorities — the  township  trustees,  the  county  commis- 
.-idiifis  and  the  state  highway  commissioner.  Each  au- 
thority has  its  own  employees,  who  are 
rather  curiously  interrelated,  as  the  fol- 
lowing abstract  will  show.  The  town- 
ship trustees  hire  their  own  employees 
directly  or  through  the  county  high- 
way superintendent,  the  county  com- 
missioners do  their  work  through  the 
county  surveyor  (highway  superinten- 
dent), an  elective  officer,  and  the  high 
way  commissioner,  of  course,  has  hi,- 
own  employees. 

The  following  section  of  the  law 
covers  the  roads  under  the  jurisdictior 
of  the  township  trustees : 

Township  roads  shaU  include  all  public 
highways  of  the  state  other  than  state  or 
county  roads  as  herein  defined,  and  the 
trustees  of  each  township  shall  maintain 
all  such  roads  within  their  respective 
townships:  and  provided  further,  that  the 
county  commissioners  shall  have  full 
power  and  authority  to  assist  the  town- 
ntaining  all  such  roads,  but  nothing  herein 
)wnship  trustees  from  improving  any  road 
except   as   otherwise   pro- 
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ship  trustees  in  ma 

shall  prevent  the  t 

within    their    respective    townships. 

vided  in  this  act. 

The  township  trustees  are  authorized  to  levy  taxes  not 
exceeding  three  mills  per  dollar  for  improving,  dragging, 
repairing  or  maintaining  any  public  road  which  they 
may  designate.  For  such  work  they  "direct"  the  county 
h.ighway  supeiintendent  (county  surveyor)  to  make  sur- 
veys, plans  and  specifications,  which  may  or  may  not 
be  adopted  by  the  trustees.  The  township  trustees  may 
then  let  contracts  for  roadwork  and  appoint  some  compe- 
tent person  or  persons  "to  act  under  the  general  direc- 
tion of  the  county  highway  superintendent,"  as  an  in- 
spector. The  inspector's  pay  is  not  to  exceed  $4  per  diem, 
and  is  paid  by  the  township. 

Township  Highway  Authosities 

Each  township  is  divided  into  not  less  than  one  nor 
more  than  four  road  districts.  For  each  such  district 
the  trustees  appoint  a  township  highway  superintendent, 
who,  "under  the  direction  of  the  township  trustees,"  has 
control  of  the  roads  in  his  district  and  the  keeping  of  them 
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in  uiiixl  repair,  lie  it;  appoiuteil  by  tlie  tru.-^tees  to  iiolil 
ott'uv  until  removed,  but  his  removal  may  be  aeeomplisheil 
either  by  the  trustees  or  by  the  county  highway  superin- 
tendent "for  incompetence  or  gross  neglect  of  duty."  His 
compensation  is  not  fi.xed  by  law.  He  is  required  to  make 
an  annual  report  to  the  county  highway  superintendent, 
and  to  file  a  duplicate  report  with  the  township  trustees. 
He  is  also  subject  to  the  orders  of  the  county  highway 
superintendent  "to  attend  to  any  demonstration  for  the 
purpose  of  exhibiting  the  best  method  of  dragging  high- 
ways." Otherwise  the  township  superintendent  does  not 
appear  to  be  under  the  innnediate  supervision  of  the 
county  superintendent,  and  there  is  no  provision  in  the  hw 
to  prevent  the  township  trustees  from  reappointing  a 
township  superintendent  who  has  been  removed  by  the 
county  superintendent. 


County  niiiiiwAv  Authohities 


Countv    roads 


described   as   follows: 


County  roads  shall  include  uU  roads  which  have  been  or 
may  be  improved  by  the  county  by  placing  brick,  stone, 
gravel  or  other  roadbuilding-  material  thereon,  or  heretofore 
built  by  the  state  and  not  a  part  ot  the  intercounty  or  main 
market  system  of  roads,  together  with  such  roads  as  have 
been  or  may  be  constructed  by  the  township  trustees  to  con- 
form to  the  standards  for  county  roads  as  fixed  by  the  county 
commissioners,  and  all  such  roads  shall  be  maintained  by 
the   county   commissioners. 

The  board  of  county  commissioners  is  given  authority 
to  construct  or  improve  any  road  except  the  intercounty 
and  main  market  roads  (state  highways).  The  county 
commissioners  may  cooperate  with  the  township  trustees, 
but  nevertheless  have  jurisdiction  over  the  trustees  and 
may  construct  or  improve  roads  on  their  own  initiative  or 
on  petitions  directed  to  them  by  land  owners.  The  county 
commissioners  "order"  the  county  surveyor  (highway  sup- 
erintendent) to  make  the  necessary  surveys,  plans  and 
specifications,  but  "the  profile  and  grade"  are  subject  to 
approval  of  the  commissioners.  The  county  highway  sup- 
erintendent is  then  required  to  make  estimates,  supervise 
contracts  and  do  other  necessary  engineering  work. 

The  law  provides  that  the  present  elective  county  sur- 
veyors shall  be  the  county  highway  superintendents.  The 
county  highway  superintendent  is  to  give  his  whole  time 
to  the  county,  and  his  salary  is  to  be  computed  as  follows : 
"One  dollar  per  mile  for  each  full  mile  of  the  first  1000 
mi.  of  public  roads  in  the  county,  and  in  addition  $40 
for  each  full  1000  of  the  first  15,000  of  the  population  of 
the  county ;  $30  per  1000  for  each  full  1000  of  the  second 
15,000;  $25  per  1000  for  each  full  1000  of  the  third  15,- 
000;  $15  for  each  full  1000  for  the  fourth  15.000;  and  $5 
per  1000  for  each  full  1000  in  e.xcess  of  60,000."  Thus  a 
county  of  1500  mi.  of  roads  and  75,000  population  would 
pay  its  highway  superintendent  a  salary  of  $1000  -|-  $40 
X  15  +  $30  X  15  +  $25  X  15  +  $15"x  15  +  $5  X  15 
^  $2725  per  annum. 

This  salary  covers  all  services  for  township,  county  or 
state  (as  hereafter  described),  and  is  paid  out  of  the 
county  treasury.  The  county  superintendent  is  allowed 
necessary  expenses  and  such  assistants  as  the  county  com- 
missioners see  fit  to  provide. 

Where  the  county  superintendent  also  has  charge  of  the 
state  highways  in  his  county,  one-fifth  of  his  salary  is 
paid  by  the  state.  The  state  highway  commissioner  may  or 
may  not  designate  the  county  superintendent  to  take 
charge  of  the  state  highways,  but  if  for  any  reason  he  does 


not  do  so  the  county  superintendent  loses  one-fifth  of  tlie 
salary  provided  for  in  the  foregoing  paragraph. 

The  state  highway  commissioner  may  appoint  an  engi- 
neer other  than  the  county  superintendent  to  have  charge 
of  the  state  work  in  the  county.  This,  however,  can  ap- 
parently be  done  only  after  the  state  highway  commis- 
sioner has  filed  with  the  county  commissioners  a  written 
statement  to  the  effect  that  the  county  superintendent 
is  not  qualified  to  handle  the  state  work;  but  the  county 
superintendent,  being  an  elective  officer,  the  county  com- 
missioners are  powerless  to  remove. 

The  county  superintendent  is  required  to  make  a  report 
at  least  once  a  year  to  the  county  commissioners,  a  copy 
of  the  report  to  be  filed  with  the  state  highway  commis- 
sioner. He  is  also  to  furnish  such  special  reports  as  may 
be  called  for  by  the  county  commissioners  or  the  state 
highway  commissioner,  or  to  attend  conferences  with  the 
state  highway  commissioner  if  necessary.  He  is  also  re- 
quired to  make  an  annual  report  for  the  year  ending  Nov. 
1 5  to  the  state  highway  commissioner,  a  copy  of  which  is 
liled  with  the  county  commissioners.  The  law  does  not 
make  it  clear  whether  or  not  this  report  shall  refer  exclu- 
sively to  state  highways;  it  shall  contain  "such  matter 
and  in  such  form  as  may  be  prescribed  by  the  state  high- 
way commissioner." 

In  general  the  county  highway  superintendent  seems  to 
be  in  full  charge  of  all  the  roadwork  in  his  county.  He 
"may  request  advice  and  assistance  from  the  state  highway 
commissioner  in  all  matters  relating  to  his  duties,"  and 
by  the  same  section  of  the  law  "shall  be  governed  in  the 
c-onduct  of  his  work  by  the  instructions  of  the  state  high- 
way commissioner,  as  issued  from  time  to  time  for  the 
guidance  of  county  highway  superintendents."  At  the 
same  time  the  county  superintendent  "shall  from  time  to 
time  issue  such  instructions  to  the  township  superinten- 
dents as  he  deems  best." 

Again,  it  is  provided  that  the  county  highway  super- 
intendent, "under  the  direction  of  the  state  highway  com- 
missioner, shall  provide  for  the  maintenance  and  repair 
of  the  roads  of  the  county,  under  such  system  as  may  be 
deemed  expedient,  so  that  each  section  of  the  highways 
of  the  county  shall  be  under  proper  supervision  and  be 
effectively  and  economically  improved,  maintained  and  re- 
paired." 

.State  Higiiwav  Authoiuties 

The  following  .section  of  the  law  defines  the  state  high- 
way authority: 

state  roads  shall  include  such  part  or  parts  of  the  inter- 
county highways  and  main  market  ror.ds  as  have  been  or  may 
hereafter  be  constructed  by  the  state,  or  which  have  been  or 
may  hereafter  be  taken  over  by  the  state  as  provided  in  this 
act.  and  such  roads  shall  be  maintained  by  the  state  highway 
department. 

The  state  highway  department  is  declared  to  be  estab- 
lished "for  the  purpose  of  affording  instruction,  assist- 
ance and  cooperation  in  the  consti'uction,  improvement, 
maintenance  and  repair  of  the  public  roads  and  bridges  of 
the  state."  The  governor  appoints  the  highway  commis- 
sioner, whose  salary  is  $4000  per  annum,  and  the  commis- 
sioner appoints  three  deputy  commissioners,  whose  annual 
salaries  are  $3000  per  annum.  One  of  the  deputies  is  de- 
signated as  chief  highway  engineer. 

The  law  provides  that  all  these  deputies  must  be  com- 
petent civil  engineers,  one  to  be  experienced  in  road  cou- 
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t^tructioii  and  iniproveineiit,  one  experienced  in  rond  main- 
tenance and  repair,  and  the  third  experienced  in  the  de- 
sign, construction,  maintenance  and  repair  of  culverts  and 
bridges.  Their  necessary  expenses,  not  exceeding  $1200 
per  annum,  are  allowed.  The  highway  commissioner  may 
also  appoint,  within  the  linuts  of  his  appropriation,  as 
many  division  engineers,  superintendents  and  inspectors 
as  are  necessary.  The  maximum  salary  of  a  division  en- 
gineer is  $2.")00  per  annum. 

The  duties  of  the  state  highway  commissioner  are  ])re- 
scribed  as  follows : 

The  state  highway  commissioner  shall  have  general  super- 
vision of  the  construction,  improvement,  maintenance  and 
repair  of  all  intercounty  highways  and  main  market  roads, 
and  the  bridges  and  culverts  thereon.  He  shall  aid  the  county 
commissioners  in  establishing,  creating  and  preparing  suitable 
systems  of  drainage  for  highways,  and  advise  with  them  as 
to  the  construction,  improvement,  maintenance  and  repair  of 
highways:    and    he    shall    approve    the    design,    construction. 
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dent,  at  any  time,  to  furnish  survey  maps  and  any  ot'iei 
information  that  may  be  required,"  the  information  to  be 
furnished  in  such  form  as  the  commissioner  requires.  Thi.- 
(■ounty  su])erintendent,  in  turn,  may  call  upon  the  town- 
ship trustees  or  township  superintendent  to  furnish  a 
part  of  the  ill  formation  required  by  tlie  state  highway 
department. 

A  Coveredl  Slap  Siiradl  Faeir  ■ws'-atllh 

A  new  idea  in  tlie  shijiping  ami  handling  of  high-grade 
mill  lumber  is  being  introduced  by  the  C!ari)enter-0'P>ricn 
Co.,  of  Jacksonville,  Fla.,  which  has  lumber  docks  at 
Eastport,  Fla.,  and  Staten  Island,  N.  Y.  It  includes 
special  pier  design,  special  mechanical  handling  equip- 
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FIG.   1.      STEEL  SHED   OVER  STEAMSHIP  SLIP  AND   PIER,   STATEN    ISLAND 


maintenance  and  repair  of  all  bridges,  including  superstruc- 
ture and  substructure,  and  culverts  or  other  improvements  on 
intercounty  or  main  market  roads;  and  in  the  case  of  bridges 
and  culverts  on  other  roads,  when  the  estimated  cost  thereof 
exceeds  $10,000,  the  plans  therefor  shall  be  submitted  to  and 
approved  by  him,  before  contracts  are  let  therefor.  He  shall 
cause  plans,  specifications  and  estimates  to  be  prepared  for 
the  construction,  maintenance  or  repair  of  bridges  and  cul- 
verts when  so  requested  by  the  authorities  having  charge 
thereof,  and  he  shall  cause  to  be  made  surveys,  plats,  profiles, 
specifications  and  estimates  for  improvements  whether  upon 
state,  county  or  township  roads.  He  shall  make  inquiry  in 
regard  to  systems  of  road  and  bridge  construction  and  main- 
tenance wherever  he  may  deem  it  advisable  and  conduct 
investigations  and  experiments  with  reference  thereto,  and 
make  all  examinations,  in  his  opinion,  advisable,  as  to  mate- 
rials for  road  construction  or  improvement. 

The  state  highway  commissioner  or  the  chief  highway 
engineer  "may  call  upon  the  county  highway  superinten- 


ment,  special  steamers,  and  the  handling  of  lumber  in 
unit  packages  instead  of  in  loose  pieces. 

In  order  to  reduce  the  time  of  loading  and  unloading 
vessels,  all  lumljer  will  be  put  up  at  the  Eastport  mills  in 
"packages,"  or  units,  4  ft.  sc|uare  and  of  varying  length. 
These  will  be  carried  by  a  telpher  line-to  a  dock  equipped 
with  special  loading  machinery.  There'they  will  be  placed 
on  steamers  having  hatches  arranged  for  convenient  load- 
ing and  a  hold  arranged  for  suitable  stowing  of  the  unit 
"packages."  At  Staten  T.sland,  the  cargo  will  be  unloaded 
in  the  same  way  and  the  units  stored  on  the  dock,  to  be 
loaded  into  barges  for  distribution  as  required. 

In  this  way  the  lumber  steamers  (like  the  ore  steain<M-s 
on  the  Great  Lakes)  will  spend  but  a  small  proportion 
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of  tlieir  timt'  in  port.  It  is  expected  that  tiiev  will  make 
tiie  rouiul  trip  in  eiaiit  days — six  days  at  sea  and  one  day 
in  each  port. 

Another  feature  is  the  protection  of  tlie  lumber  (much 
of  it  kiln-dried)  from  rain  and  snow.  For  this  purpose  it 
will  be  handled  entirely  under  cover,  the  pier  shed  extend- 
ing over  the  slip.  This  arrangement  is  the  same  both 
at  Eastport  and  Xew  York,  except  that  the  shed  at 
Staten  Island  was  designed  for  a  snow  load  in  addition  to 
the  wind  and  dead  loads,  and  with  unit  stresses,  etc.,  as 
required  by  the  Department  of  Docks.  This  design  is 
shown  in  Fig.  1. 

PiEii,  Sued  and  (iAXTiiiEs 

The  slip  is  60  ft.  wide  and  is  covered  by  the  pier  shed 
for  a  length  of  160  ft.  The  shed  is  about  184  ft.  wide, 
with  a  clear  height  of  about  65  ft.  above  the  floor.  Lateral 
stability  of  the  structure  is  atTorded  by  lattice  columns, 
which  widen  toward  the  >ii>per  end  and  which  transmit 


because  of  the  presence  of  the  teredo  in  the  waters  of  the 
St.  John  River.  The  caissons  are  6x10  ft.  in  plan,  with 
12-in.  walls  reinforced  by  horizontal  and  vertical  steel 
bars.  The  piers  on  the  slip  side  were  constructed  first, 
by  sinking  the  caissons  to  a  depth  of  at  least  26  ft.  below 
the  bottom  of  the  slip.  The  material  was  dredged  out, 
and  eight  piles  in  each  caisson  were  driven  to  refusal. 
The  caisson  was  then  filled  with  river  sand  to  within  61/^ 
ft.  of  the  top,  the  sand  being  compacted  by  settling  in 
water.  The  pier  was  completed  by  a  heavy  concrete  cap 
in  which  the  anchor  bolts  for  the  superstructure  column 
were  embedded.  The  piers  on  the  slip  side  are  ])rotected 
by  fender  piles.  This  construction,  shown  in  Fig.  3,  was 
designed  by  Mr.  Cline,  of  the  Carpenter-O'Brien  t'o. 

The  foundation  design  for  the  Staten  Island  dock  is 
shown  in  Fig.  3.  After  the  slip  and  approach  channel 
hiivc  Ijcen  dredged  to  65  ft.  of  water  there  remains  only 
7  ft.  for  soil  over  the  rock,  and  the  small  penetration  thus 
available  for  pile  footings  on  the  side  adjacent  to  the  slip 
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to  the  foundation  the  bending  stress  due  to  wind  pressure. 
They  are  practically  vertical  trusses  whose  tops  merge 
with  the  roof  truss,  as  shown.  The  columns  are  spaced 
20  ft.  c.  to  c.    The  frame  is  sheathed  with  corrugated  iron. 

Within  the  shed  are  two  20-ton  traveling  gantry-cranes 
each  167  ft.  long,  carried  by  a  tower  65x40  ft.,  giving 
cantilever  arms  of  61  ft.  over  the  slip  and  41  ft.  at  the 
rear  (Fig.  1).  There  is  a  single  line  of  rails  on  each 
side,  and  each  leg  of  the  tower  is  carried  on  two  wheels. 
The  maximum  load  per  wheel  is  50,000  lb.  on  the  front 
(or  water)  side  and  65,000  lb.  on  the  rear  side.  The  clear 
spacing  between  the  legs  is  26  ft.  at  the  top,  increasing 
to  40  ft.  at  the  base,  so  that  there  is  ample  room  for  hand- 
ling the  "packages"  of  lumber.  On  the  gantry  travel  two 
hoisting  trolleys.  The  dock  space  between  and  beyond  the 
legs  of  the  gantry  tower  is  available  for  storage. 

The  foundations  of  the  dock  at  Eastport,  Fla.,  are  piers 
composed  of  groups  of  piles  inclosed  in  concrete  caissons. 


creates  a  special  problem.  The  same  condition  exists  at 
the  opposite  side  and  is  corrected  here  by  banking  and  rip- 
rapping,  as  shown. 

The  shed  foundation  on  the  slip  side  is  a  rock-filled 
fender  crib  with  concrete  pedestals  for  the  columns.  Al- 
though excessive  thrust  of  the  diagonal  cross-timbers  is 
not  expected,  it  is  provided  for  by  two  lines  of  longitud- 
inal stringers  and  rails  cross-connected  by  tie  rods.  The 
foundation  for  the  gantries  consists  of  close  lines  of  piling, 
upon  each  of  which  are  two  tiers  of  stringers  for  the  rails. 

Personnel 

The  pier  sheds  were  designed  and  built  by  the  Wiscon- 
sin Bridge  &  Iron  Co.,  of  Milwaukee.  Wis.  The  gantry 
cranes  and  the  telpher  system  from  the  mill  to  the  dock 
at  Eastport  were  built  by  the  Pawling  &  Harnischfeger 
Co.,  of  Milwaukee.  The  steamers  were  designed  by  E.  S. 
Hough,  consulting  marine  engineer,  San  Francisco,  Calif. 
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Sift  FMfts]buflE=^Ih 

The  reiuisylvaiiia  TIM.  has  built  at  I'ittsburgh,  Penn., 
a  new  frciijiit  .station  and  ofliee  building  (on  the  North 
Side)  for  the  Conemaugh  Division.  The  office  building, 
110x41  ft.,  is  at  Federal  and  No.  Canal  St.,  and  behind 
it  the  station  extends  893  ft.  along  No.  Canal  to  Ander- 
son St.  and  crossing  Sandusky  St.  Fig.  1  gives  a  general 
view  of  the  station,  and  Figs.  2  and  3  show  the  construc- 
tion. 

The  freight  station  is  a  long  narrow  structure,  parallel 
with  the  elevated  main  tracks.  The  inbound  and  out- 
bound houses  are  arranged  in  line.  The  former  extends 
450  ft.  from  the  office  building  to  Sandusky  St.,  and  the 
latter  3S:!  fr.   i'roin  Snnduskv  St.  to  Anderson  St.     The 


Tills  type  of  pile  proved  very  satisfactory,  as  a  number 
of  shells  were  successfully  driven  through  timber  and 
limestone  foundations.  While  driving  through  tiie  stone- 
work there  was  very  slight  penetration,  but  on  the  discov- 
ery that  the  foundations  were  not  resting  on  a  stable  base 
it  was  decided  to  drive  deeper  until  proper  penetration 
was  reached.  Under  the  conditions  at  the  site  it  was 
thought  advisable  to  assure  the  perfect  completion  of  the 
piles  by  having  at  all  times  several  shells  in  place  between 
tlie  shell  that  was  being  driven  and  the  one  that  was  being 
poured  and  withdrawn.  There  were  about  1200  piles, 
with  lengths  of  30  to  60  ft. 

On  account  of  the  removal  of  the  filled  material  in 
excavating  for  the  basement  of  the  office  building,  it  was 
decided  to  build  concrete  wall  and  pillar  foundations  for 
that  structure.    At  8  ft.  IipIow  tlie  basement  level  a  tough. 
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lower  floor  is  for  wagon  service  and  the  upper  for  car 
service.  The  latter  spans  Sandusky  St.  and  has  a  canti- 
lever projection  along  the  No.  Canal  St.  side. 

There  are  five  parallel  stub  tracks,  as  shown,  each  with 
a  capacity  of  25  ears.  Between  tracks  Nos.  3  and  4  is 
an' island  transfer  platform  1000  ft.  long.  The  three 
outer  tracks  (Nos.  1  to  3)  are  for  transfer  purposes,  and 
the  two  next  the  freighthou.se  (Nos.  4  and  5)  are  for 
handling  inbound  and  outbound  freight.  The  island 
platform  is  built  on  concrete  pile  bents  18  ft.  e.  to  c.  Its 
canopy  roof  is  carried  Ijy  three  lines  of  I-beams  supi)ortpd 
by  cross-frames  on  a  central  row  of  H-lieam  columns. 

ForXDATIOXS 

The  site  had  been  filled  with  loose  materials  to  an  aver- 
age depth  of  15  ft.  Concrete  walls  would  have  been  pre- 
ferred for  the  foundations,  but  their  cost  was  prohibitive. 
Concrete  piles  were  adojited,  different  designs  being  con- 
sidered in  view  of  the  fact  that  there  were  timbers  and 
old  foundations  buried  in  the  fill.  It  was  decided  to  use 
l)iles  of  the  "Simplex"  type,  poured  in  place,  a  cast-iron 
point  and  steel  shell  being  driven  for  eacli  pile.  The  shell 
was  filled  with  concrete  and  then  withdrawn  and  redriven. 


stable  blue  clay  was  encountered,  and  upon  tliis  tlie  foun- 
dations were  built. 

SUPEKSTKUCTUEE  AND  BRIDGES 

Tile  tracks  are  elevated  over  Anderson  St.,  and  both 
tracks  and  station  extend  over  Sandusky  St.  The  streets 
are  spanned  by  steel -girder  bridges  of  the  half- through 
type,  with  solid  waterproof  floors  and  abutments  of  con- 
( rete.  The  long  subways  thus  formed  are  lighted  by 
electricity,  and  to  improve  their  appearance  as  well  as  the 
lighting,  the  faces  of  the  abutments  and  ceilings  were 
finished  to  a  white  surface.  For  the  abutments  this  effect 
was  obtained  liy  depositing  a  face  mortar  of  1  part  white 
cement  and  1  part  marble  dust  while  the  other  concrete 
was  being  placed,  so  that  the  white  surface  finish  was 
monolithic  with  the  abutment  concrete.  In  order  to  give 
the  walls  the  appearance  of  granite  stonework,  half-round 
strips  were  nailed  on  the  forms.  Suspended  from  the 
bridges  are  light  angle  frames  carrying  steel  latli,  which 
is  plastered  with  the  above-described  mortar. 

The  frame  of  the  superstructure  of  the  station  and  office 
buildincr  is  of  steel.    The  south  side  of  the  structure  rests 
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(111  a  I'oiitiiuious  concrete  retaining-  wall,  tho  top  of  which 
is  some  i;5  ft.  above  the  elevation  of  the  wagon  floor.  The 
north  side  of  the  buiklinp;  rests  on  steel  columns  18  ft. 
c.  to  e.  The  cohnnns  are  of  M-beanis  on  cast-iron  bases 
which  rest  on  concrete  footings  and  capped  piles. 

The  width  of  the  wagon  floor  is  2")  ft.  at  one  end,  run- 
ning to  35  ft.  at  the  other  end.  The  width  is  spanned  by 
built-up  girders,  which  extend  as  cantilever  arms  8  ft. 


The  wagiin  floor  has  a  l"2-in.  ba.se  of  granulated  furnace 
slag,  thoroughly  wetted. and  tiunped.  Upon  this  are  -iy2 
in.  of  concrete  and  a  \yo-iu.  mastic  top  dressing  hardened 
by  a  patent  process  that  was  used  on  all  the  concrete  floors. 
The  track  floor  has  0  in.  of  reinforced  concrete.  The  roof 
consists  of  rein  forced-concrete  slabs  on  whicli  a  slag  roof- 
ing was  applied.  The  warehouse  doors  are  of  the  steel 
rolling  type.    Ilolh  floors  are  divided  by  brick  fire-walls. 
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Part  Plon    of    Lower    (Wagon)    Floor 
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Par+   Plon    of    Upper    (TrackJ    Floor 

beyond  the  line  of  columns,  to  increase  the  area  of  the 
upper  floor  and  to  form  a  shelter  for  teams  and  trucks 
along  the  wagon  floor.  Between  the  girders  are  18-ft. 
I-beams,  which  support  the  reinforeed-concrete  floor. 

The  roof  of  the  outbound  warehouse  is  supported  on 
steel  trusses,  and  as  there  is  a  contemplated  future  devel- 
opment in  the  form  of  an  additional  floor  in  the  inbound 
warehouse,  the  roof  of  that  part  is  supported  on  girders 


IWltT    ri.AXS    OF    Dorm.E-DKCK    FREIGHT 
STATKl.V  AT   riTTSIU'R<;lI 


Special  care  was  taken  throughout  the  structure  to 
make  ample  provision  for  expansion  and  contraction  of 
walls,  floors  and  steelwork.  The  foundations  and  retain- 
ing walls  have  vertical  dovetailed  expansion  joints  54  ft. 
apart  and  located  midway  between  the  bearings  of  the 
girders.  The  joints  were  made  by  bulkheading  the  forms 
at  every  third  bay  (54  ft.),  the  amount  poured  each  day. 
The  groove  of  the  joint  was  molded  in  each  bulkhead,  the 
cross-section  dimensions  of  which  equaled  one-third  of 
the  top  width  of  the  wall.  The  molded  groove  was  faced 
with  tar  paper  before  the  next  section  was  built,  and  in 
cold  weather  a  greater  amount  of  the  paper  was  used  to 


Secfional   Elevo+ion   a+   Sandusky  Sf.   Subv,'ay 


Sec+ion     -fhrough     Inbound     House 
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that  will  later  support  the  additional  floor.  This  is  shown 
in  Fig.  3.  The  steelwork  of  the  office  building  is  similar 
to  that  of  the  freight  station.  The  walls  of  the  latter  are 
of  light  brick  laid  in  cement  mortar,  with  concrete  door 
sills,  lintels  and  coping.  The  walls  of  the  office  building 
are  of  ornamental  terra-cotta,  and  the  windows  and  doors 
are  finished  with  copper.  A  circular  reinforeed-concrete 
smoke-stack  at  the  rear  of  the  office  building  is  86  ft. 
high  above  the  basement  elevation. 


iiiciease  the  thickness  of  the  joints.     The  bridge  abut- 
nieiits  were  cared  for  in  the  same  manner. 

The  concrete  floors  were  all  made  with  expansion  joints 
IS  ft.  apart.  The  joints  of  the  reinforeed-concrete  track 
floor  were  made  midway  between  girders,  so  as  to  over- 
come the  tendency  of  cracks  in  the  floor  directly  over  each 
side  of  the  girders,  as  the  concrete  was  thinnest  at  these 
places  owing  to  the  cover  plates  and  rivets  of  the  girders. 
Special  reinforcement  was  placed  in  the  concrete  over  the 
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girders  as  a  furtlier  prevention  against  cracking  which 
would  damage  the  floor.  The  steelwork  was  provided  with 
e.xpansion  slots  at  each  side  of  the  Sandusky  St.  bridge. 
Expansion  of  brick  walls  and  roof  is  provided  for  at  the 
same  places  as  the  steel  work. 

Equii'Mkn't  and  Miscellaneous 

There  are  six  electric  freight  elevators  of  8500-lb.  and 
two  of  12,000-lb.  capacity,  all  equipped  with  safety  gates 
and  having  controllers  on  the  cars.  Automatic  platform 
scales  are  provided  in  both  warehouses.  Spiral  stairs  are 
used,  to  economize  space.  Provision  is  made  for  electric 
lighting,   steam   heating  and  fire-prevention   equipment. 

To  facilitate  the  handling  of  freight  between  wagons, 
trucks  and  platforms,  Xorth  Canal  St.  has  been  regraded 
and  paved  with  creosoted  wood  blocks  laid  on  a  sand 
cushion  on  a  concrete  base.  Changes  are  made  in  the 
grades  of  Sandusky  and  Anderson  St.,  to  conform  to  tlie 
new  grades  of  Xorth  Canal  St. 

For  |)lans  and  information  Engineering  News  is  in- 
debtetl  to  J.  ^l.  David,  Engineer  in  Charge  for  the  Penn- 
svlvania  R.K. 


By  James  ^I.  Owkxs* 

Topographically  the  peninsula  of  San  Francisco  offers 
unequaled  opportunities  for  the  development  of  scenic 
boulevards — over  rolling  hilly  country,  through  forests, 
along  the  bay  shore,  around  the  precipitous  cliffs  of  its 
famous  Golden  Gate  straits,  or  skirting  the  shores  of  the 
Pacific  Ocean. 

Recently  a  progressive  municipal  government  has  com- 
pleted two  of  these  boulevards:  three  are  in  course  of 
construction,  and  plans  have  been  adopted  and  funds  set 
aside  for  others.  These  boulevards  (see  map)  may  he 
enumerated  as  follows:  (1)  Junipero  Serra  Boulevard 
(finished),  (2)  Sloat  Boulevard  (finished),  (3)  Portola 
Drive  (75  per  cent,  finished),  (4)  Market  St.  Extension 
(Corl)ett  Ave.  Plan  1)  (proposed),  (T))  Market  St.  Ex- 
tension (Plan  2)  (proposed),  (6)  19th  Ave.  Boulevard 
(partly  completed),  (7)  Ocean  Boulevard  (partly  com- 
ploted),  (8)  San  Bruno  Ave.  Extension  (partly  com- 
pleted), (9)  the  Great  Highway  and  Esplanade  (pro- 
posed improvement  of). 

The  construction  of  the  Junipero  Serra  Boulevard,  the 
first  of  these  scenic  boulevards  to  be  built,  was  briefly 
described  in  Engineering  News,  Feb.  18,  1915.  Another 
important  link — probably  the  mo.st  important  if  we  con- 
sider its  relative  size  and  position — is  the  Sloat  Boule- 
vard, extending  from  Ocean  Ave.  to  the  waters  of  the 
Pacific,  where  it  connects  with  the  Great  Highway. 

Sloat  Boulevard 
The  portion  of  Sloat  Boulevard  just  completed  is  an 
asphalt  pavement  30  ft.  wide  and  2.16  mi.  long.  This 
strip  was  designed  as  part  of  a  proposed  boulevard  135 
ft.  in  width,  with  a  double-track  electric  railroad  in  the 
center  occupying  a  35-ft.  right-of-way,  with  10-ft.  walks 
on  either  side  and  2-ft.  concrete  gutters. 

Sloat  Boulevard  as  originally  constructed  was  70  ft. 

^  wide,  with  a  35-ft.  railroad  right-of-way  to  tlie  north, 

leaving  a  net  available  width  of  oiled-macadam  roadway 
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of  O.J  ft.  Jn  the  design  of  the  new  135-ft.  boulevard,  of 
which  only  a  30-ft.  strip  could  be  built  at  this  time,  it 
was  thought  advisable  to  use  the  grade  of  the  old  road  as 
near  as  practicable,  to  save  the  old  road  base,  which  had 
become  thoroughly  compacted  by  years  of  travel,  as  a 
foundation  for  the  new  road.  When  the  necessary  prop- 
erty has  been  obtained  on  the  northerly  side  of  the  boule- 
vard the  contemplated  improvement  can  be  made  in  its 
entirety,  and  will  give  to  the  city  one  of  Jie  finest  auto- 
nioliile  lionlevards  west  of  the  Rockies. 

Poktola  Diuve 

Portohx  Drive  is  the  third  link  in  the  city's  boulevard 
.■iystem.  The  construction  of  this  boulevard  is  practically 
c'ompleted.  It  has  a  length  of  approximately  1.29  mi., 
a  width  of  roadway  of  40  ft.,  and  a  grade  that  does  not 
exceed  5.92  per  cent,  for  fully  90.5  per  cent,  of  its  length, 
and  a  maximum  grade  of  7.12  per  cent,  on  the  steepest 
portions  of  the  remainder.  Its  lowest  point  is  at  an  ele- 
vation of  260  ft.  above  city  datum  and  its  highest  at  an 
elevation  of  586  ft. 

The  pavement  has  armored  concrete  curbs  throughout 
and  storm-water  inlets  at  the  various  street  intersections. 
The  crown  is  5  in.,  the  base  is  of  6  in.  of  concrete,  the 
asjihaltic  hinder  course  is  11^  in.  thick,  and  the  asphaltic 
surface  coat  is  1  in.  thick. 

The  road  winds  in  and  out  through  a  forest  of  eucalypti 
find  pines,  with  occasional  vistas  of  the  Pacific.  It  is 
almost  devoid  of  tangents,  and  in  general  is  made  up  of 
long  and  easy  curves.  It  adjoins  some  of  the  finest  resi- 
dential tracts  in  the  city.  Along  the  line  of  this  drive 
and  its  future  easterly  extension  are  two  of  the  highest 
]ioints  in  San  Francisco,  namely,  Mt.  Davidson  and  the 
Twin  Peaks:  while  close  to  its  westerly  end  lies  the  west 
portal  of  the  Twin  Peaks  luiiiicl,  just  a  little  to  the  north. 

Makkict  Stkeet  Extension 

Plan  1 — Commencing  at  the  present  easterly  termina- 
tion of  Portola  Drive  is  a  proposed  extension  which  will 
be  known  as  Corbett  Ave.  This  is  a  part  of  the  proposed 
extension  under  what  is  known  as  Plan  1  of  Market  St.  to 
21th  St.,  where  it  will  join  with  the  remaining  portion  of 
the  Market  St.  extension  and  continue  on  to  Market  St. 
at  17th  St. 

The  section  to  he  l)uilt  under  Plan  1  will  consist  of  an 
asphaltic  pavement  0.,s7-|-  mi.  in  length  and  25  ft.  in 
widtli.  Tlie  base  will  lie  of  concrete  6  in.  thick,  the 
asphaltic  biiider  cour.se  fi/^  iiL  thick,  and  the  asphaltic 
surface  coat  1  in.  thick.  A  5-ft.  shoulder  on  the  inner  side. 
a  3-ft.  concrete  gutter,  and  an  armored  concrete  curb  com- 
]ilete  the  cross-section  of  the  road  as  planned. 

The  average  grade  will  be  somewhat  less  than  6  per 
cent.,  and  the  maximum  grade,  which  applies  only  for 
a  short  stretch,  will  not  exceed  7.5  per  cent.  The  highest 
]ioint  reached  by  this  stretch  of  road  will  be  at  elevation 
.')91,  and  the  lowest,  511  ft.  above  city  datum.  This  will 
he  exceeded  in  height  by  only  one  other  proposed  boule- 
vard, namely,  the  scenic  drive  that  is  planned  to  go 
around  Twin  Peaks  mountain  and  reservoir.  The  esti- 
mated cost  of  this  section  of  the  Market  St.  extension, 
$40,000,  is  practically  a.ssured  by  the  supervisors. 

Plan  2 — Beginning  at  24th  St.  and  joining  with  the 
section  proposed  under  Plan  1,  a  second  and  final  section 
of  the  Market  St.  extension  is  planned.  This  in  its  upper 
reaches  will  follow  a  winding  course  around  the  hills  and 
connect  with  Market  St.  at  17th  St.,  its  extreme  easterlv 
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ciiiJ,  rlusc  111  iIk'  (Msi  pdi'Ial  of  the  Twin  IVaks  lunnel. 
It  is  expected  that  when  tliis  link  is  euni})k!lecl  it  will  he 
one  of  liie  most  i)o]iular  of  the  seeiiic  boulevanls  in  the 
entire  cit.y,  all'ording  as  it  will  from  its  u\)\n'v  reaches 
an  unsurpassed  view  ol'  the  city,  the  i)ay,  the  hay  cities 
and  a  portion  of  the  Coldeii  Gate  straits.  On  the  other 
side  of  the  ridiie  arc  stretches  of  forest,  occasional  clear- 
ings and  tlie  Pacific  Ocean  to  the  west. 

N'iNKTKKNTIl    AvE.    BotLKVAKU 

Xinciccnth  Ave.  Boulevard,  one  of  the  oldest  oiled- 
macadam  boulevards  in  the  citj',  is  being  reconstructed 
to  form  an  asphalt  pavement.  One  contract  recently  let 
has  been  completed,  so  that  there  is  now  a  stretch  of 
asphalt  pavement  40  ft.  wide  and  IDUO  ft.  long.  There 
is  also  licing  ]iaved  a  second  stretch  of  3320  ft.,  and  pro- 


owners,  will  probaiily  surpa.'^s  all  the  others.  Although  tlie 
aligiinient  has  been  somewhat  changed,  the  general  plan 
jiroposed  by  the  city  engineer  in  1913  very  aptly  describes 
the  ronte  as  follows: 

A  proposed  Ocean  Boulevard  connecting  the  Exposition 
Grounds  with  the  Cliff  House  and  Ocean  Boulevard,  following 
the  meander.s  of  the  ba.v  .shore,  passln);  through  the  Presidio 
Reservation  by  way  of  Fort  WInlleld  Scott,  along  Bakers 
Beach  to  Lincoln  Park,  and  through  I,lncoln  Park  by  way  of 
l''ort  Mlley  Military  Reservation  to  the  rilfT  House,  thence 
to  the  Ocean   Beach. 

San  BniNO  Avicxui-:  Extknsiox 

Contracts  have  been  let  for  paving  and  grading  almost 
tlie  entire  unfinished  portion  of  San  Bruno  Ave,  so  that 
when  completed  it  will  give  a  fine  road  to  the  county  line, 

where    it    will    join    the    recently   completed    Bay    Shore 
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ceedings  are  under  way  to  finish  the  paving  of  the  entire 
boulevard,  which  is  a  little  over  2  mi.  in  length. 

This  boulevard  runs  almost  due  north  and  south  and 
connects  the  Sloat  Boulevard  and  Lincoln  Way,  passing 
through  the  Sunset  district,  one  of  the  largest  residential 
sections  in  the  city.  The  specifications  for  paving  this 
boulevard  are  similar  to  those  of  the  other  boulevards. 
The  estimated  cost  of  these  two  contracts  is  $71,940.0.5. 

Ocean  BouLEVAiiD 

From  the  point  of  view  of  scenic  beauty  the  boulevard 
planned  for  the  north  shore  of  the  city,  already  partly 
constructed  through  the  efforts  of  the  city,  the  Panama- 
Pacific   International   Exposition  Co.  and  the  property 


lioulevard  of  San  Mateo  County.  This  will  become  a 
very  popular  drive,  as  it  will  afford  egress  from  the  eastern 
[)ortion  of  the  city,  just  as  Mission  St.  affords  a  middle 
route  and  the  .Tunipero  Serra  Boulevard  a  western  exit 
down  the  Peiunsula. 

The  Esplanade 

'With  the  assiii-.-ince  of  an  appropriation  of  $,50,000  by 
the  supervisors  the  initial  work  on  the  proposed  Esplanade 
along  the  beach  will  no  doubt  soon  be  inaugurated,  and  in 
time  the  present  antiquated  and  irregular,  though  sceni- 
cally  beautiful,  Oreat  Highway  will  give  way  to  one  of  the 
most  popular  and  elaborate  boulevards  in  the  system. 

The  entire  work  on  this  boulevard  system  is  under  the 
supervision  of  the  City  Engineer,  M,  M,  O'Shaughnessy. 
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for  Hill  View 


^mliiiieiiit 


By  Aktiu'I!  W.  Tidd 


^'i'A'cy^'/^' — Equalizing  rcservuir  for  Cal.skill 
water-supplij  si/siem  of  New  I'ork  City.  Localrd 
just  north  of  city  line.  .Artirle  details  the  method 
of  stripping  soil,  laying  i-in.  inner  face,  2-ft.  outer 
face,  cleaning  up  slope  and  planting  outside  faiv. 

Hill  View  reservoir,  on  the  line  oT  the  an\ieiliu-t  for 
the  new  Catskill  water-supply  for  New  York  City,  is 
located  just  north  of  the  northern  limit  of  the  city  of 
Xew  York.  It  is  an  equalizing  reservoir,  the  900,000,000 
gal.  of  water  in  the  reservoir  serving  to  modify  the  effect 
of  tiie  hourly  fluctuation  in  the  rate  of  draft  in  relation 
lo  the  more  uniform  rate  of  inflow,  and  to  maintain  a 
nearly  uniform  head  on  the  distribution  system  through- 
out the  city.  It  also  affords  two  or  three  days'  supply  in 
case  of  an  accident  to  the  aqueduct  above  the  reservoir, 
and  provides  an  ample  supply  for  such  an  emergency 
as  a  large  conflagration  or  a  bad  break  in  a  street  main 
in  the  city.  The  site  is  at  the  extreme  southerly  end 
of  a  comparatively  narrow  ridge,  the  highest  site  avail- 
able for  a  reservoir  in  or  near  the  city.  By  referring  to 
the  plan  of  the  reservoir  on  page  501,  noting  the  elevations 
of  the  adjoining  property  shown  and  knowing  that  the 
axis  of  the  ridge  runs  from  the  position  of  El.  299  to  that 
of  El.  253,  a  very  good  mental  jjicture  of  the  site  can 
be  made. 

Nature  or  Embankment 

The  reservoir  is  of  the  earth  embankment  type,  an  ex- 
cavation having  been  made  in  the  top  of  the  ridge  and 
the  material  so  obtained  placed  around  the  edge  of  the 
site  to  form  the  reservoir  embankment.  About  3,000,000 
cu.yd.  of  excavation  were  involved,  the  maximum  cut  being 
44  ft.  and  the  average  cut  25  ft.  The  depth  of  water 
in  the  reservoir  will  be  361/^  ft.,  the  capacity  about  900,- 
000,000  gal.  and  the  area  of  water  surface  about  90  acres. 
The  elevation  of  the  flow  line  is  295.  The  reservoir  is 
uncovered  and  roughly  rectangular,  about  3000  ft.  long 
and  1500  ft.  wide.  The  formation  is  a  very  hard-packed, 
dense,  glacial  drift,  containing  many  stones  and  boulders 
liut  no  ledge  rock.  The  nraterial  is  well  graded  from  a 
coarse  sand  down  to  a  very  fine  rock  flour,  and  is  a 
most  excellent  one  for  a  reservoir  embankment.  The 
sides  of  steam  shovel  cuts  stood  perpendicular  for  two 
years  without  change  other  than  the  scaling  off  caused 
by  the  action  of  frost. 

The  embankment  may  be  described  as  an  earthen  dam 
constructed  of  carefully  selected  and  thoroughly  com- 
pacted material,  and  backed  up  by  the  remainder  of  the 
excavated  material,  which  equals  and  in  many  places 
exceeds  in  volume  that  of  the  especially  treated  portion. 
The  embankment  on  the  water  side  was  rolled  in  layci 
not  thicker  than  4  in.  when  compacted,  while  in  the 
outer  portion  2-ft.  layers  were  allowed.  It  was  on  the 
outer  portion  that  material  unsuitable  for  the  special 
impervious    (4-in.)    embankment  was  deposited   together 
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witii  the  boulders  or  stones  that  the  contractor  did  not 
elect  to  use  for  other  purposes.  The  entire  dependence 
for  water-tightness  was  placed  on  the  4-in.  or  special 
impervious  embankment  (the  former  term  was  commonly 
used  during  construction,  the  latter  one  being  the  wording 
of  the  contract)  ;  the  material  in  situ  was  impervious 
and  no  cutoff  wall  or  core  wall  was  provided.  The  bottom 
of  the  reservoir  and  the  lower  half  of  the  inside  slope 
were  faced  with  concrete,  but  with  no  intention  of  pro- 
viding additional  water-tightness.  No  ledge  rock  and 
no  springs  were  encountered  in  the  excavation  and  no 
evidences  of  porous  strata  were  ever  observed;  in  fact, 
there  was  no  stratification  of  any  kind. 

PltEPARATIOX  OF  BaSE  OF  EirBAXKMENT 

The  l)onding  of  the  base  of  the  embankment  with  its 
foundation  was  done  with  extreme  care.  Portions  of  the 
site  of  the  reservoir  had  been  developed,  roads  laid  out 
and  several  dwellings  built,  and  there  was  one  area  of 
some  25  acres  in  use  as  a  farm  with  house,  barns,  store 
houses  and  various  outbuildings.  The  stripping  of  the 
top  soil  (which  was  done  as  a  part  of  the  contract)  usually 
uncovered  the  original  material ;  but  around  the  dwellings 
a  great  amount  of  slow  and  painstaking  work  was  required. 
Blind  drains,  pipe  trenches,  abandoned  sewers,  cesspools, 
and  old  cisterns  were  uncovered  in  the  most  unexpected 
places,  and  large  fills  of  rubbish  were  found  around  the 
barns.  Some  fills  were  apparently  made  from  cellar 
excavations  and  without  careful  scrutiny  might  have 
passed  as  material  in  its  original  position.  All  drains 
and  pipes  were  followed  to  a  terminus,  the  excavation 
being  carried  well  below  and  on  each  side  of  the  pipe. 
Over  some  areas  a  face  cut  was  carried  and  the  suspicions 
usually  confirmed.  As  a  final  precaution  before  beginning 
the  construction  of  the  embankment,  long  test  trenches 
were  dug  to  intersect  anything  overlooked  in  the  previous 
search. 

From  the  finally  stripped  surface,  small  boulders  and 
all  stumps  and  large  roots  were  removed.  Large  firmly 
embedded  boulders  were  allowed  to  remain  if  there  was 
room  between  them  sufficient  to  operate  the  10-ton  steam 
rollers.  Trenches  were  either  filled  by  hand  ramming 
or  sloped  enough  to  allow  the  roller  to  ride  into  and 
across  them.  Cisterns  and  the  like  were  generally  filled 
by  hand  ramming,  as  it  was  found  that  when  filled  by 
puddling  it  would  be  several  weeks  before  the  roller  could 
cross  them.  Earth  was  placed  around  the  boulders  and 
rammed  until  sufficiently  mounded  to  permit  the  roller 
to  ride  up  onto  them.  Similar  explorations  were  made 
over  the  base  of  the  2-ft.  embankment. 

BuiLDiNii  TitE  4-In.  Embankment 

The  stripped  surface  under  the  base  of  the  4-in.  em- 
bankment was  thoroughly  scarified,  usually  with  a  road 
plow,  to  a  depth  of  3  or  4  in.,  and  a  thin  layer  of  em- 
bankment material  deposited  and  rolled.  An  excellent 
bond  was  thus  effected  between  the  original  and  the  fresh 
material,  and  it  mav  be  stated  here  that  this  method.was 
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uscil  tlii'ciui;liout  tlu'  oiitire  constnutiDii  nl'  the  cinlianU- 
iiiciit  wlienover  work  was  started  on  an  aiva  llial  hail 
lain  untoufhod  Tor  a  tiiiR'.  Tlie  l-in.  layi'i's  were  tlu'ii 
started,  begiiuiiug'  in  the  lowest  part,  keeping-  tlie  toji 
of  the  embankment  prac'tieally  level  hotJi  normal  and 
parallel  to  the  axis  of  the  endmnkment. 

Xo  system  could  Ur  iuii-odiicrd  inid  liir  \\oik  until 
a  considerable  area  hail  bei'n  leveled  up;  ilie  dum])in<i: 
areas  were  restricted,  irregular  in  shape,  disionneeted  and 
oft^^n  obstructed  by  boulders.  .\s  soon  as  possible,  :i-l't. 
gage  track  with  65-  to  TO-lb.  rail.>i  was  laid  on  the  embank- 
ment and  the  material  lirought  on  in  cai-s — I -yd.  side- 
dumping  cars  in  10-car  trains  hauled  l)y  10-  to  lo-lon 
locomotives.  The  tracks  were  laid  in  straight  stretches 
as  long  as  possible;  which  was  nearly  :iO()0  ft.  on  the  two 
long  sides  of  the  reservoir.  Two  parallel  lines  of  track 
were  used  until  the  embankment  became  too  narrow  to 
accomnuidate  them,  tiuit  point  not  being  reached,  bow- 
ever,  until  near  the  top.     The  trains  were  dumped   in 


strain  sIiomI   ruinicrs  cooperated  by  avoiding  the  larger 
bouldcis  wiieii  loading  for  the  -l-in.  embankment. 

Ten-ton  rollers  with  grooved  front  wheel  and  cleated 
side  wheels  were  used.  They  were  run  back  and  forth 
jiarallel  to  the  track,  moving  over  the  width  of  the  side 
wiieel  (about  18  in.)  on  each  trip,  thus  nuiking  four  roll- 
ings on  each  layer.  During  hot  weather,  the  material 
rc(|uired  sprinkling  to  insure  proper  bonding  with  the 
))receding  layer  and  thorougli  compacting.  The  watering 
was  done  by  an  ordinary  street  sjirinkiing  cart  drawn  by 
burses,  and  the  water  was  np|ili('d  to  the  rolled  layer 
before  the  ni'w  layer  was  dumped.  A  sprinkling  car  was 
tried,  but  given  up,  as  it  interfered  too  much  with  the 
regularity  of  the  train  movements.  Shallow  test  pits 
were  dug  from  time  to  time  in  the  4-in.  embankment  to 
prove  the  thorouglmess  of  the  compacting.  The  results 
were  entirely  satisfactory;  the  line  of  demarcation  be- 
tween suci'cssive  layers  could  not  be  detected  except 
where  dill'erent  colored  material  had  been  used;  the  de- 
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succession  along  the  full  length  of  the  track  and  the 
material  spread  and  leveled  with  a  spreader-car  into  a 
layer  about  6  in.  thick. 

As  soon  as  the  spreader-car  had  finished,  usually  in 
about  four  trips,  the  track  was  pulled  away  a  certain 
definite  distance,  lined  up  exactly  parallel  to  the  previous 
position  and  was  ready  for  trains  again  (see  view  Xo.  9). 
The  track  was  pulled  approximately  into  position  by 
three  or  four  teams  of  horses  and  then  lined  up  by  a 
track  gang,  who  adjusted  the  ties  and  did  any  necessary 
spiking  and  bolting.  The  amount  of  the  track  throw  was 
determined  from  careful  observations  taken  on  the  com- 
pacted layers,  for  each  layer  when  spread  must  just 
connect  w-ith  the  edge  of  the  previously  spread  layer 
and  when  rolled  must  be  -1  in.  thick.  The  steam-shovel 
runners  became  expert  in  loading  the  cars  to  the  limit 
and  at  the  same  time  with  a  very  uniform  voluine.  I'ov  it 
was  on  that  uniformity  of  volume  that  the  success  of  the 
whole  method  depended.  The  system  worked  admirably 
and  was  used  for  the  bulk  of  the  bank.  The  track  throw 
was  in  general  14  ft.  The  spreader-car  was  not  able  to 
spread  the  full  width  even  when  counterweighted,  10  ft. 
being  about  its  limit,  so  the  remainder  was  spread  with 
a  4-horse  road  scraper.  A  stone  gang  worked  continuously 
picking  out  and  removing  the  boulders  and  stones  larger 
than  :^  in.,  in  order  to  allow  the  roller  to  get  onto  the 
layer  at  the  earliest  possible  moment.     Here  again  the 


gree  of  compactness  was  very  uniform.  That  the  bank  was 
practically  impervious  was  evidenced  by  the  behavior 
of  the  small  ponds  of  rain  water  that  collected  from  every 
storm. 

The  run  of  the  excavation  was  constantly  watched,  but 
very  seldom  was  there  found  material  unsuitable  for  use 
on  the  4-in.  embankment.  Material  once  worked  over, 
such  as  trinnnings  from  slopes  and  temporary  road  or 
track  embankments  when  removed,  was  sent  to  the  "(J-ft. 
endiankment.  as  it  was  found  to  be  unsuitable  for  4-in. 
work,  the  jjliysical  characteristics  having  been  quite 
changed  by  the  second  handling.  Wherever  ponds  col- 
lected after  rain,  the  water  and  mud  wei'e  removed  before 
fresh  material  was  deposited.  On  portions  of  the  bank 
where  no  work  was  being  done,  the  ponds  were  allowed 
to  evaporate ;  but  all  nuiterial  washed  or  disturbed  in 
any  way  was  removed  before  preparing  to  resume  work. 

Some  ditficulty  was  experienced  in  securing  thorough 
compacting  wherever  the  direction  of  track  shifting  was 
reversed.  This  occurred  at  points  where  the  work  of  one 
track  connected  with  the  portion  of  the  same  horizontal 
layer  placed  by  the  other  track  and  also  along  the  edges 
of  the  bank.  In  such  cases  it  was  necessary  to  place  two 
layers  one  on  top  of  the  other  before  the  track  was 
shifted,  and  in  the  rush  to  take  care  of  the  material  as 
fast  as  it  was  sent  out  from  the  steam  shovels,  great 
vigilance  was  required  to  insure  that  the  proper  amount 
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(if  i'ollin>>-  was  given  the  under  layer.  Motlilicaiions  ol' 
tlie  system  were  of  couree  necessary  at  siieli  jilaies  as 
temporary  roadways,  around  structures  and  at  the  sluirper 
changes  of  alignment  in  the  eiuhankuKMit.  Souu^times  a 
big  track  shift  would  be  nuule  on  a  Sunday,  h-aving  a 
portion  of  the  bank  unlinisheil.  Here,  the  trains  were 
usually  supplemeiiteil  by  wagi>ns  (see  view  No.  .i )  ;  but 
if  of  sutlicient  volume  would  be  handled  by  a  special  single 
track  where  time  could  be  taken  to  spot  the  cars  and 
make  the  frequent  necessary  track  changes.  Altogether, 
only  about  30  per  cent,  of  tlie  nuiterial  was  !)ronght 
on  in  wagons.  All  siu-cading  and  leveling  of  the  wagon 
dump  was  done  with  4-horse  road  scra])ers,  after  which 
it  was  rolled  in  the  usual  manner.  In  general,  the  bank 
was  kept  level  as  it  was  built  up,  but  necessary  depressions, 
as  where  the  tracks  came  up  out  of  the  excavation,  were 
left  with  a  very  flat  slope  in  all  directions.  When  the 
depression  was  filled  and  wherever  the  bank  was  brought 
up  against  a  sloping  surface,  the  layers  were  kept  hori- 
zontal, each  one  being  feathered  out  to  a  thin  edge  when 
it  reached  the  slo])ing  surface. 

With  the  exception  of  a  few  very  small  local  areas  iu 
the  angles  of  the  two  gate  chambers,  the  entire  bank  was 
consolidated  with  10-ton  steam  rollers;  hand  ramming 
or  puddling  was  done  over  those  areas.  Xo  pipes  or 
drains  were  allowed  to  be  placed  anywhere  in  the  bank; 
all  the  water  impounded  in  the  excavation  from  storms 
was  pumped  out  over  the  top  of  the  embankment  until 
the  concrete  conduit  built  for  the  purpose  of  draining 
the  reservoir  was  completed.  This  conduit  was  located 
in  the  original  material  well  below  the  base  •  f  the  em- 
bankment, was  thoroughly  bonded  with  the  sides  of  the 
trench  excavated  for  it  and  provided  with  several  concrete 
cutofl:  walls.  It  was  absolutely  the  only  opening  through 
or  beneath  the  embankment,  the  aqueduct  entering  and 
leaving  by  vertical  shafts  within  the  reservoir. 

The  delay  on  the  4-in.  embankment  caused  l)y  rain 
was  slight  where  a  systematic  effort  was  made  to  keep 
the  top  on  a  light  grade  crosswise  to  insure  a  runoff. 
Where  the  top  did  not  drain,  the  last  layer  would  soften, 
ponds  would  collect  and  it  might  be  several  days  before 
the  bank  would  be  properly  dried  out  and  ready  to  receive 
fresh  material.  If  work  was  started  before  the  bank  was 
pretty  thoroughly  dried  out,  it  soon  became  of  a  quaking, 
rubbery  consistence,  sinking  under  the  roller  and  trains 
and  coming  to  a  smooth  surface  again  after  they  had 
passed.  Additional  layers  did  not  improve  matters  for 
they  promptly  developed  the  same  characteristics.  Such 
conditions  of  compacting  were  thought  to  be  undesirable 
and  were  avoided.  Work  was  continued  into  the  fall 
as  long  as  the  fresh  oncoming  material  would  thaw  out 
the  frost  in  the  preceding  layer,  that  point  being  passed 
when  the  frost  would  have  set  in  about  an  inch  during  the 
night.  When  the  frost  was  entirely  out  in  the  spring,  as 
determined  by  test  pits,  the  bank  was  carefully  scraped 
down  to  undisturbed  material  and  work  resumed.  No 
especial  treatment  was  given  the  bank  during  the  winter. 

BriLDixG  THE  2-Ft.  Embankment 

The  outside  or  "2-ft."  portion  of  the  reservoir  embank- 
ment, slightly  more  in  volume  than  the  inside  or  "4-in." 
portion  and  backing  it  up,  so  to  speak,  was  built  up 
practically  in  conjunction  with  it.  "UTien  conditions  of 
frost  or  rain  prevented  material  being  placed  on  the  4-in. 
bank,  the  output  of  the  shovels  would  be  sent  to  the  2-ft. 


Iiank  witb  tlie  result  that  it  might  be  raised  above  the 
l-in.  I'lidci-  favorable  conditions,  when  all  efforts  were 
coiuentraled  on  the  4-in.,  that  might  get  ahead  of  the 
2-ft.,  but  the  two  were  never  very  far  apart.  The  2-ft. 
liank  was  brought  up  in  layers  about  2  ft.  in  thickness, 
the  top  being  kept  roughly  horizontiil.  All  material  un- 
suitable for  use  in  the  l-in.  work,  together  with  the 
boulders,  was  sent  to  the  2-ft.  bank,  perishaljle  material 
of  course  being  exchided.  Boulders  were  not  allowed  to 
be  nested,  a  minimum  limit  of  (>  in.  of  earth  in  the  clear 
between  them  being  required.  No  espocial  consolidation 
I)!'  the  layers  was  required.  In  general  the  material  was 
<'clivered  in  trains.  No  such  .system  was  developed  as 
on  the  l-in.  work,  although  a  certain  regularity  was 
inti'oduccd  by  sending  the  entire  out|)ut  of  .some  shovels 
t(i  ibis  bank.  Wagons  were  used  on  this  bank  als(j,  about 
;iO  ))er  cent,  being  placed  by  them. 

it  was  somewhat  difficult  to  kee])  the  outer  face  of  the 
bank  to  the  proper  lines.  Contours  of  this  face  were 
given  on  the  working  drawings,  showing  a  rolling,  un- 
dulating surface  and  stakes  were  set  on  each  o-ft.  contour 
to  bring  the  bank  up  roughly  in  accordance  with  them. 
The  fact  that  the  contours  were  not  straight  lines  often 
necessitated  considerable  track  movement,  which  was  not 
always  proj)erly  timed.  The  inside  face  of  this  bank, 
that  is,  the  junction  between  the  4-iu.  and  the  2-ft.,  was 
a  plane  surface  on  a  1  on  1  slope  and  was  readily  carried 
up  to  line.  Work  was  allowed  to  extend  into  the  winter 
until  settled  freezing  temperature  obtained.  It  was  not  re- 
sumed in  the  spring  until  test  pits  showed  that  all  frost 
was  out  of  the  gi'ound. 

Settlement  of  Emb.vnkment 
No  settlement  of  the  4-in.  embankment  w'as  ever  de- 
tected, and  from  the  evidence  deduced  from  concrete 
structures  built  upon  it  and  grade  stakes  given,  the 
settlement  must  have  been  extremely  slight  if  any  at  all. 
In  the  2-ft.  embankment,  the  layers  settled  about  as  fast 
as  placed,  reaching  a  condition  of  equilibrium  well  within 
a  year  after  placing,  subsequent  to  which  no  further  set- 
tlement was  appreciable.  The  embankment  was  five  years 
in  building. 

The  relative  volume  of  excavation  and  embankment 
could  not  be  determined,  as  it  was  impossible  to  separate 
the  material  in  excavation  between  4-in.  and  2-ft.  em- 
bankment; furthermore  no  estimate  could  be  made  of 
the  volume  of  the  boulders. 

ExcAv.iTiox  Methods 
All  the  material  was  excavated  by  steam  shovels  and 
about  70  per  cent,  sent  out  on  trains  (see  views  Nos.  1  and 
2 ) .  As  long  as  the  complete  steam  shovel  plant  could  be 
operated,  that  is  until  the  bank  became  so  narrow  on  top 
that  the  dumping  area  was  restricted,  the  material  was 
taken  up  out  of  the  basin  by  two  tracks,  one  at  the  north 
and  one  at  the  south  end,  using  pushing  engines  when 
the  grade  required  them.  Both  lines  were  relocated  and 
regraded  several  times  as  the  banks  rose.  The  steam  shov- 
els used  for  the  i)ulk  of  the  excavation  were  four  heavy 
ones  (about  TO  tons)  and  four  light  ones  (about  30  tons). 
The  large  shovels  worked  in  the  heavy  cuts,  taking  the  full 
cut,  40  ft.  at  the  deepest  point,  at  one  time.  These  cuts 
were,  however,  shot  ahead  of  the  shovel  with  black  jjowder. 
The  small  shovels  took  the  lighter  cuts,  and  in  a  few  cases 
ran  through  in  two  lifts.  The  material  was  handled  in 
4-yd.  side-dumping  cars  in  10-car  trains  by  10-  to  15-ton 
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locomotives  running  on  3-ft.  gage  track  laid  with  (i5-  to 
TO-lb.  rails. 

A  large  number  of  boulders  of  all  sizes  up  to  1  yd., 
and  in  some  cases  2  or  3  yd.  in  volume,  were  encountered 
everywhere  througliout  the  cuts  and  their  handling 
became  an  impoitant  factor  in  the  general  excavation 
prolilem.  The  original  policy  adopted  by  the  contractors 
was  to  save  them  in  the  basin  for  future  use  in  paving, 
riprap  or  for  crushed  stone  for  concrete  or  road  construc- 
tion, but  the  accumulation  interfered  so  much  with 
succeeding  excavation  operations  that  the  following  seasons 
as  many  as  jiossiblc  were  sent  out  onto  the  bank  either  to 
be  buried  in  Ihe  2-ft.  embankment  oi'  rolled  over  the 
edge  for  disposal  at  a  more  convenient  time.  A  large 
force  using  a  portable  gasoline  air-compressor  for  drilling 
was  employed  continuously  breaking  up  boulders.  AVinter 
work  helped  some,  but  the  pi'oblem  was  an  ever  present 
and  troublesome  one.  The  embankment  was  designed  to 
take  care  of  the  entire  volume  from  the  excavation  and  the 
work  was  so  done.  There  was  no  surplus  to  be  disposed 
of  and  no  shortage  to  be  made  up  from  outside  borrow 
pits. 

The  distribution  of  steam-shovel  yardage  over  the  five 
Years"  work  from   1910  to   1914  inclusive  is  as  follows: 


Total  Excavation, 

Years  of  Service 

Ton; 

?  Rating 

Cu.Yd. 

1 

60 

21,600 

5 

60 

600,300 

5 

70 

694,000 

4 

70 

409,900 

3 

65 

249,600 

4% 

30 

277,500 

4V4 

30 

176,200 

2 

30 

122,300 

4M! 

30 

2S9.400 

2,840,800 

Although  monthly  outputs  ranging  from  20.000  to 
24,000  cu.yd.  per  shovel  were  not  uncommon  from  the 
large  shovels  in  the  early  part  of  the  work,  the  yearly 
figures  shown  are  much  more  indicative  of  the  rates 
that  may  be  useful  for  future  studies.  The  shovels 
were  in  use  practically  all  the  time. 

FiXAL  Gradinu  of  Top  and  OrTi;R  Slope 

Less  than  15  per  cent,  of  the  area  of  the  top  and  out- 
side slope  of  the  embankment  was  required  to  be  finished 
to  fixed  lines  and  grades,  those  areas  being  the  paths, 
the  access  roads  to  the  gate  chambers,  the  marginal  path 
around  the  reservoir  and  the  mall  at  the  southerly  end. 
The  marginal  path  was  on  a  level  gi-ade  with  a  ridge  or 
mound  uniformly  one  foot  higher  on  the  water  side  to 
prevent  surface  water  from  the  path  entering  the  reservoir. 
Xo  fixed  or  formal  treatment  was  given  the  rest  of  the 
slopes,  in  fact  every  effort  was  made  to  avoid  such  an 
effect.  The  grading  was  done  entirely  by  eye,  the  slope 
being  treated  in  long  stretches  and  on  broad  lines  to  secure, 
in  .«o  far  as  i)ossible,  the  effect  of  natural  hill  slopes. 

The  roads  and  paths  controlled  the  grading  in  their 
vicinity  and  thci'efore  were  graded  first  together  with  the 
laying  of  all  drains  for  taking  care  of  the  surface  water. 
.\  tentative  location  had  been  made  and  stakes  set  for 
them  while  the  bank  w^as  being  brought  up,  but  the  whole 
question  was  now  studied  afresh,  using  actual  cross-sec- 
tions of  the  bank.  Both  horizontal  and  vertical  alignment 
were  modified  to  minimize  the  amount  of  material  to  be 
moved  and  still  carry  out  the  proper  effect  from  a  land- 
scape point  of  view.  The  curves  were  of  long  radius  and 
the  grades  easy.  Plows,  slip  scrapers  and  hand  casting 
usually  sufficed,  but  some  wagon  work  was  necessary  at 


times.  The  marginal  path  and  mound  were  brought  up 
with  a  car  dump,  but  the  work  was  carefully  done  and 
was  finished  principally  by  hand  with  some  scraper  work 
(see  views  Nos.  4  and  5). 

On  the  balance  of  the  slojoe,  plows  and  slip  scrapers 
were  used  supplemented  by  a  small  force  of  men  with 
hand  tools.  Very  little  movement  of  material  longitudin- 
ally along  the  slope  was  required,  the  desired  effect  being 
obtained  usually  by  rounding  off  the  upper  portions  and 
slipping  the  material  down  the  slope.  In  many  places 
large  gullies  had  been  eroded  by  the  elements  during  the 
several  seasons  that  had  elapsed  while  the  bank  was 
being  built,  but  in  most  cases  these  were  filled  or  leveled 
by  local  treatment  without  the  necessity  of  bringing  on 
additional  material.  Some  of  the  boulders  encountered 
in  the  "smoothing  up"  process  were  rolled  down  the 
slope  and  remnved  while  many  others  were  buried. 

Placi.\(!  Topsoil  ox  Slope 

The  bank  as  finally  graded  was  ready  for  the  placing 
of  topsoil  without  further  treatment.  The  surface  was 
loose  as  a  result  of  working  over  it,  and  an  excellent  bond 
with  the  soil  resulted.  A  small  amount  of  soil  was  placed 
in  the  fall  of  1914,  and  from  the  experience  of  that  year, 
the  two  methods  used  for  the  rest  of  the  work  were 
evolved.  The  balance  of  the  work  was  done  in  1915. 
The  soil  had  been  stripped  from  the  reservoir  site  in 
advance  of  all  other  work  and  deposited  in  five  large  piles 
around  the  edge  of  the  taking  and  beyond  the  toe  of  the 
embankment  slope,  a  total  amount  of  about  100,000  cu.yd. 

By  one  method  the  soil  «as  loaded  from  the  soil  pile 
by  hand  into  li/j-cu.yd.  Koppel  cars  running  on  a  2-ft. 
gage  industrial  track,  hauled  up  the  slope  with  a  cable 
l)y  an  electrically  operated  hoist  located  at  the  top  of  the 
slope,  and  dumped  and  spread  by  hand  (see  view  No.  6). 
Two  ears  were  handled  at  a  time.  They  were  hauled  from 
the  soil  pile  to  the  foot  of  the  incline  by  a  horse.  The 
track  was  shifted  after  a  section  of  soil  had  been  deposited 
the  full  height  of  the  slope.  By  running  the  hoisting  rope 
around  a  sheave  at  the  head  of  the  incline,  the  sheave 
being  anchored  to  a  deadman  by  an  adjustable  line  and 
moved  whenever  the  track  was  shifted,  the  hoisting  engine 
could  handle  a  long  stretch  of  slope  from  one  position. 

By  the  other  method  the  soil  was  loaded  from  the  soil 
pile  by  steam  shovel  into  4-yd.  dump  cars  rimning  on  a 
3-ft.  gage  track,  hauled  to  the  top  of  the  slope  in  six-car 
trains  by  two  15-ton  locomotives  and  dumped  over  the 
edge  of  the  slope.  Previously  constructed  permanent 
access  roads  and  paths  provided  a  convenient  location 
for  most  of  the  track.  From  the  track  the  soil  was 
spread  down  the  slope  l)y  one-horse  slip  scrapers.  A 
modification  of  this  method  was  used  on  some  of  the 
longest  slopes  whereby  each  car  was  dumped  into  a  flat 
wooden  box  on  runners  holding  a  car-load.  The  box 
was  hauled  down  the  slope  by  a  hoisting  engine  located 
at  the  foot  of  the  slope,  emptied  by  means  of  an  additional 
rope  from  the  hoist,  and  hauled  back  to  the  train  again 
to  receive  the  next  carload.  The  soil  was  handled  longi- 
tudinally along  the  slope  from  the  windrow  of  loads  by 
one-horse  slip  scrapers  as  before.  By  this  modification 
the  train  was  held  longer  than  by  the  original  method, 
but  the  scraper  haul  was  much  shortened.  On  all  slip- 
scraper  spreading,  it  was  necessary  to  supplement  the 
scrapers  with  a  small  force  using  hand  tools  to  obtain  a 
uniform   depth  of  soil   and  a  properly  finished  surface. 
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The  Koppel-car  method  was  economical  whore  the  liaul 
was  short,  as  on  the  east  side,  Init  the  train  method  was 
better  adapted  to  the  long  hauls. 

The  thickness  of  the  laj'er  of  soil  was  generally  H  in. 
measured  normal  to  the  slope.  The  thickness  was  kepi 
constant  bv  means  of  short  stakes  or  pegs  driven  at  iie- 
quent  intervals  over  the  area  being  covered  where  soil 
was  placed  by  the  Koppel-car  method,  but  where  slip 
scrapers  were  ust'd,  it  was  necessary  to  test  the  thickness 
by  small  test  holes. 

Pl.vxting  Tin;  Slope 

The  surface  was  prepared  for  seeding  by  a  force  with 

iron  garden  rakes.     On  the  prepared  surface,  Bradley's 

.-:eeding-down  manure  was  spread  to  the  amount  of  (iOO 

11).  per  acre,  and  the  following  mixture  of  grass  seed  sown: 

Lb. 

Kentucky    blue    grass 10 

Rhode   Island   bent 15 

Red     top 2S 

White    clover    10 

Timothy    5 

Total   per  acre Cd 

In  addition,  rye  to  the  amount  of  15  lb.  per  acre  was 
~own  on  the  areas  seeded  in  the  fall,  but  in  less  amounts 
or  omitted  entirely  on  the  spring  work.  The  rye  and 
fertilizer  were  sown  by  hand,  but  the  rest  was  sown  by  a 
Thompson  wheelbarrow  seeder,  sowing  a  swath  13  ft.  wide 
(see  view  Xo.  8).  After  sowing,  the  soil  was  lightly 
raked  and  then  rolled  with  a  light  wooden  roller  about 
8  in.  in  diameter  and  6  ft.  long.  On  the  slope,  a  small 
wheel  was  bolted  to  the  handle  and  the  roller  lowered  down 
and  pulled  back  by  a  rope.  One  man  could  handle  it 
on  a  short  slope,  but  as  most  of  the  slope  varied  from 
100  to  200  ft.  in  length,  a  light  windlass  mounted  on  a 
wooden  frame  was  usually  iised.  Two  men  were  required 
on  the  windlass  and  one  to  guide  the  roller. 

Sprinkling  was  necessary  in  the  fall  of  1914  to  supple- 
ment the  rains,  a  line  of  2-in.  pipe  being  laid  with  outlets 
for  hose  connections.  Some  revolving  lawn  sprinklers 
were  used  and  on  some  areas  a  hose  and  nozzle.  In 
general  the  grass  came  quickly  and  satisfactorily.  Some 
annoyance  was  caused  by  weeds  coming  up  from  seed 
brought  on  from  the  soil  piles. 

The  grass  did  not  get  a  good  start  in  places  on  tiie 
area  sowti  in  the  fall  of  1914,  and  some  gullies  were  cut 
by  the  rains  during  the  following  winter  and  spring. 
There  was  no  sloughing  off  or  sliding  of  the  soil  down 
the  slope.  Eepairs  were  made  by  driving  down  the  slope 
w-ith  a  wagon,  dumping  the  soil  where  needed  and  spread- 
ing it  with  hand  tools.  The  steepest  slope  was  1  on  2 
and  that  obtained  for  only  a  few  hundred  feet  near  the 
downtake  chamber,  usually  the  steepest  portion  was  nearer 
1  on  3.  No  berms  were  built  anywhere.  The  surface 
water  intercepted  by  roads  or  paths  was  led  by  gutters 
to  catch  basins  and  taken  into  the  drainage  system  built 
for  the  purpose.  Gutters  were  usually  paved  but  were 
grassed  where  the  grade  was  light.  At  the  time  of  writing 
the  results  obtained  by  the  above  described  methods  are 
entirely  satisfactory.  A  small  amount  of  erosion  of  the 
fresh  top  soil  occurred  during  the  heaviest  storms  on  the 
slopes  where  the  grass  had  not  attained  a  good  growth. 
Repairs  were  made  by  a  small  gang  of  men  carrying  sacks 
of  soil,  sprinkling  it  where  needed  and  immediately  scat- 
tering grass  seed. 

A  previous  article  (Eiu/iiircnnfi  Xrirs  of  Oct.  1(>.  11113) 
described  the  sauitarv  features  of  the  Hill  View  reservoir 


work,  quoting  the  sanitary  provisions  of  the  contract  and 
giving  in  detail  the  way  they  were  worked  out.  A  large 
camp  was  built  for  the  accommodation  of  the  labor  force, 
all  wastes  were  disposed  of  by  incineration  or  septic  tank 
treatment  and  a  constant  supervision  maintained  over  the 
health  and  living  conditions  ol'  the  employees.  Portable 
jian  closets  were  provided  for  the  use  of  the  men  on  the 
work.  They  were  moved  about  as  needeil.  One  heavy 
galvanized  iron  pan,  15.\18.\8  in.,  was  supplied  to  each 
iloset.  The  pans  were  changed  daily  and  the  contents 
incinerated  in  a  central  incinerator. 

.1.  Waldo  Smith  is  Chief  Engineer  of  the  Board  of 
\\ater  Supply  with  Department  Engineer  Frank  E. 
Winsor  and  Division  Engineer  Charles  E.  Wells  in  charge 
in  the  field.  The  contractor  is  the  Keystone  State  Con- 
struction Co.  of  Philadelphia,  Penn. 


The  dean  of  one  of  the  state  universities  in  the  Middle 
West  recently  undertook  an  inquiry  as  to  the  incomes 
earned  by  graduates  from  the  university's  engineering 
school.  Until  1905,  the  engineering  instruction  in  the 
university  was  given  by  a  department  of  civil  engineer- 
ing, but  in  the  latter  year  a  separate  college  of  engineering 
was  organized. 

The  graduates  were  asked  to  give  their  income  derived 
directly  or  indirectly  from  their  work  as  engineers  or  con- 
tractors for  each  year  since  graduation  up  to  the  present 
time,  so  far  as  they  w-ere  able  to  report  their  income  in 
earlier  years  from  memory  or  records. 

The  blank  sent  to  be  filled  out  was  inclosed  in  a  blank 
envelope  wdiich  w-as  inclosed  in  an  outer  addressed  envelope 
.-o  that  those  compiling  the  records  could  not  identify  the 
person  reporting  or  even  his  locality.  It  is  noteW'Orthy 
that  only  half  a  dozen  of  the  graduates  reporting  were 
members  of  the  American  Society  of  Civil  Engineers. 

Eeplies  were  received  from  46.5  per  cent,  of  all  the  engi- 
neering graduates,  and  from  these  replies  the  statistics 
in  the  accompanying  table  were  compiled. 

INCOME    STATISTICS    OF    GRADUATES    IN    ENGINEERING 
FROM  A  WESTERN  STATE  UNIVERSITY 

Years  , Per  Cent. , 

Out  of       Number     Highest  Lowest  Average     Above       Below 

College   Reporting   Income   Income   Income   Average   Average 


1 

166 

54.000 

$150 

$884 

2 

152 

7.000 

400 

1,115 

3 

136 

4,000 

300 

1,225 

4 

119 

4,500 

600 

1,379 

5 

94 

5,000 

420 

1,49S 

6 

80 

4,000 

600 

1,596 

7 

73 

3.400 

720 

1,697 

s 

63 

5,000 

650 

1.786 

9 

53 

7,000 

S40 

1,996 

10 

50 

8,300 

1,020 

2,296 

11 

43 

10,300 

800 

2,530 

12 

34 

13,200 

800 

2,819 

13 

35 

20,000 

000 

3,127 

14 

30 

4n.noo 

900 

3,927 

15 

31 

33,000 

1,000 

3.884 

16 

28 

21,800 

800 

4,252 

17 

25 

27,500 

* 

3.440 

18 

23 

37,000 

1,000 

4,671 

19 

21 

27,000 

1,500 

4.663 

20 

17 

23.000 

2,000 

5,946 

21 

17 

33.000 

2,100 

7.734 

22 

16 

42,500 

2,100 

8,006 

23 

16 

46,000 

2.000 

7,6S7 

24 

13 

33,500 

2.100 

S.172 

25 

10 

14.800 

2.100 

4,630 

26 

7 

13.500 

2.100 

4,671 

27 

5 

19.700 

1,500 

6,340 

28 

5 

22,500 

1.500 

6,980 

29 

3 

4,200 

3.000 

3,567 

30 

3 

4,500 

3,000 

3.833 

31 

3 

4,500 

3,000 

4.075 

32 

3 

4.500 

3,700 

3,983 

33 

2 

.5.000 

3,700 

4.350 

34 

1 

5,000 

.5,000 

5,000 

35 

1 

5,000 

5,000 

5,000 

•In 

definite  los:; 

leportert 

for  this 

year. 
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^  ti-cUisniits   its   thrust   directly  back  to  the  tension  guys 

at  the  rear  of  the  frame. 

<  con-  These  machines  operate  on  a  short  section  of  track, 

])icrs.  wliicli  is  shifted  from  the  rear  to  the  front  of  the  ma- 
orig-      chine   as   it  moves   forward.     By  this  ready  portability 


/iPx/e 


The  Dravo  Contract iui;  Co.,  Pittsburirh,  in  it 
struction  vork  on  Ohio  Kiver  dams  and  bridge 
uses  many  self-contained  rotating  derricks  of  an 
inal  type.  In  the  company's  work 
these  are  called  "whirler  derricks." 
The  drawing.  Fig.  1,  shows  the  stand- 
ard 10-ton  derrick  as  designed  and 
built  by  the  comjiany.  Tiie  structure 
is  framed  of  timber  and  tlie  ])uwcr 
comprises  a  standard  hoisting  engine 
and  a  separate  swinging  engine.  The 
hoisting  engine  also  takes  care  of  trav- 
eling, a  line  carried  ahead  and 
passed  around  a  spool  of  the  engine 
being  used  to  nuivc  the  dei-rick  forward 
on  its  track. 

The  derrick  comprises  an  under- 
frame  of  10x12  and  12x12.  mounted 
on  six  small  truck-wheels  on  14-ft. 
gage.  This  underframe  carries  a 
circle  rail  about  Ifi  ft.  in  diameter. 
The  upper  or  derrick  frame  has  a  sim- 
ilar circle  rail  on  its  under  side.  Be- 
tween the  two  rails  is  a  roller  or 
wheel  ring  held  at  proper  spacing  by 
<l  circular  angle,  which  al-so  serves 
as   bullwheel   for   the   swinging   rope. 

The  mast  (inclined)  and  the  boom  are  both  made  of 
two  timbers  set  in  A-shape,  which  gives  lateral  stiffness 
in  swinging.  The  boom  is  journaled  on  a  shaft  seated 
in  the  forward  end  of  the  main  frame  timbers,  and  thus 
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STANDARD  10-TON  WHIRLER  DERRICK  OF  DRAVO  CONTRACTING  CO. 

anil  their  simplicity  and  ease  of  handling  they  prove  con- 
venient in  a  variety  of  locations,  on  cribs  or  coifer-dams 
as  well  as  on  laiul  surface.  They  are  easily  dismantled 
lor  shipment. 


FIG.   2.     DRAVO  WHIRLER    DERRICK   OX    PIER    EXCAVATION   b\>tX  SCIOTOVII-LE   BRIDGE 
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Hy  \V.  I).  Sim;\(;i,i:i;* 

A  most,  unusual  and  startling  case  of  penstock  surges 
lias  been  dealt  with  bv  me,  and  as  the  trouble  was  so 
extraordinary  the  details  are  presented  here  lor  profes- 
sional  discussion. 

There  was  a  4S-in.  penstock  about  '^JoOO  ft.  long  laid 
nearly    level   for   90   per   cent,    of   its    length.      There 

Forebaij 
Venf-Pifie 


f* " -ZSOOF/: 

PEXSTOCK    WHICH   GAVE   FILLING   GURGES 

was  a  drop  of  some  15  .ft.  in  the  first  100  ft.  and 
a  drop  of  25  ft.  in  the  last  50  ft.  At  the  intake 
a  6-in.  vent  pipe  was  installed  immediately  back  of  the 
headgate  for  the  specific  purpose  of  furnishing  air  to 
the  penstock  when  it  was  being  drained.  A  head  of 
about  12  ft.  was  imposed  on  this  gate  and  the  operation 
of  opening  was  slow  and  somewhat  more  difficult  than 
expected,  for  although  -18  iu.  iu  diameter,  it  had  no 
bypass  or  pilot  valve. 

In  testing  the  penstock  just  after  erection  the  foreman 
proceeded  to  open  this  gate  and  fill  the  penstock.  The 
gate  had  been  lifted  a  little,  possibly  an  inch,  when  an 
explosion  occurred  and  a  spout  of  water  shot  out  of 
the  vent  pipe  and  up  into  the  air  60  to  80  ft.  At 
the  first  explosion  the  foreman  had  jumped  to  a  place  of 
safety,  but  after  a  few  seconds  he  returned  and  started 
to  open  the  gate  further.  Then  came  a  second  explosion 
and  water-spout.  Without  hesitating  longer,  he  stepped 
to  the  bank  of  the  ravine  where  he  was  safe  and  from 
here  noted  the  recurrence  of  this  phenomenon  for  several 
minutes.     Each  succeeding  one  was  less  violent,  but  all 


PIG.   1.    TURBINE  CASING  AND  STOP  VALVE  AT 
ONEIDA   PLANT 

occurred  with  regtilarity.  After  a  time  the  pipe  was 
filled  and  the  action  ceased.  Upon  examination  no  dam- 
age to  the  jienstock  or  valve  was  found  to  have  been  done. 
Inquisitiveness  led  the  foreman  to  emptj'  the  penstock 

•606   Citizens  Building.   Cleveland,   Ohio. 


and  repeat  the  operation  of  filling  it.  .\s  a 
of  juilging  of  the  force  of  water  spouting  f 
pipe,  he  i)laced  a  barrel  over  the  top  of 
Tnder  the  first  impulse  this  barrel  was  car 
ft.  into  the  air  and  fell  back  over  the  cone 
into  the  ravine  iu'low.  The  regular  series 
and  spout-s  was  repeated. 

Although  it  may  now  be  seen  that  the 
(aused  by  opening  the  headgate,  this  result 
have  been  predicted.  The  incident  affords 
physical  simile  of  the  action  of  hca\7  .su 
electric  transmission  lines. 


rough  means 
rom  the  vent 
tile  opening, 
ried  fully  oO 
;rete  sjjillway 
of  explosions 

surges  were 
could  hardly 

an  excellent 
rses   in    lonjr 


T-w©  Hew  ILsi.2°^©  Jolhiiasoffii  Vsilves 

Twii  \'i-h.  .Johnson  cylindrical  stop  valves  have  bee:'' 
installed  recently  at  the  Oneida  plant  of  the  Utah  Power 
&  [..iglit  Co.,  near  Phoenix,  Utah,  to  control  the  admis- 
sion of  water  to  two  10,000-hp.  turbines  running  under 
1  Ul-ft.  head.  These  are  the  largest  valves  of  this  ty|)e 
yet  made.'  The  Oneida  valves  are  set  outside  the  foun- 
dations of  the  turbine  casings  to  secure  minimum  size  of 
building.    Otherwise  the  valves  would  have  been  connected 


FIG.   2.    CAST-STEEL  CASINGS  FOR  12-FT.   JOHNSON 
VALVE 

directly  to  the  turbines.  The  rear  part  of  the  valve  casing 
is  of  steel  plate  for  economy;  the  rest  is  of  cast  steel, 
except  for  the  bronze  seat  and  ring. 

When  the  valves  are  partly  open  the  plungers  may  be- 
come unbalanced  by  debris  and  a  transverse  thrust  be  set 
up.  Kunways  with  monel-metal  faces  are  provided  to 
guide  the  plunger  and  prevent  damage  from  this  side 
thrust.  A  reach  rod  attached  to  the  plunger  works  an 
otitside  indicator  through  a  bell-crank  shaft  in  a  gland. 
Besides  the  indicator  pointer,  small  incandescent  lamps 
show  1^-,  1^-,  %-,  and  full-closed  positions. 

After  the  valve  is  calibrated  it  may  be  used  as  a  venturi 
meter.  The  approach  and  throat  ratio  is  2 :  1  compared 
with  4:  1  iu  the  ordinary  venturi  tubes. 

These  valves  were  made  by  the  Wellman-Seaver-Morgan 
Co..  of  Cleveland,  Ohio. 

'The  design  of  this  type  was  described  in  "Engineering 
News,"  Dec.  3,  1914.  It  consists  essentiallv  ot  a  cylindrical 
body,  forming  an  enlargement  of  the  pipe"  line,  with  an  in- 
ternal cylindrical  chamber  containing  a  plunger  of  nearly  the 
same  diameter.  The  closed  end  of  the  inner  chamber'  and 
the  nose  of  the  plunger  are  shaped  to  guide  the  water 
smoothly.  The  plunger  seats  against  a  ring  in  the  outer 
casing. 
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Bv  Gi:oi:iiE  1'aa«\vell* 

In  robiiilding  an  olil  onibiinkmcnt  along  the  White 
Plains  Road  e.xten.sion  of  the  present  Bronx  subway,  it  be- 
eanie  neee.ssary  to  utilize  the  full  width  of  the  parcel  for 
trackage  on  the  road.  This  necessitated  increasing  the 
height  of  the  original  rotaining-wall  by  about  11  ft.  (see 
Fig.  1).  For  most  of  its  length  the  present  wall  is  on 
piles  of  which  there  are  three  rows,  the  spacing  of  the  rows 
(longitudinally)  being  :?  ft.  It  was  computed  that  the 
new  wall  with  backfill  would  not  overstress  the  piles,  but 
that  pending  the  placing  of  the  earth  backing  the  weight 
of  the  wall  itself  would  seriously  overload  the  inner  rows 
of  piles.  Hence  it  was  deemed  advisable  to  drive  another 
row  (shown  full  in  Fig.  1). 

The  derrick  that  was  used  for  handling  the  .spoil  from 
the  trench  for  the  wall  was  also  u.^ed  for  driving  the  piles, 
by  a  steam  hammer  working  in  leads  suspended  from  the 
derrick  boom. 

The  old  wall  consisted  of  ."iO-ft.  sections,  and  the  new 
wall  of  course  merely  extended  these  sections.  The  work 
was  prepared  for  by  excavating  back  of  the  wall,  two  sec- 
tions or  100  ft.  at  a  time.  As  the  embankment  was  new 
it  required  heavy  sheeting  and  timbering.  Then  the  piles 
were  driven. 

There  was  one  expansion  lock  in  the  old  wall,  and  this 
lock  was  carried  up  through  the  new  wall.  The  old  lock 
stopped  2  ft.  below  the  top  of  the  old  wall  and  it  was 
necessary  to  cut  out  the  concrete  to  reach  it  and  make 
the  pitch  filler  continuous  at  the  joint.  The  old  coping 
was  removed  to  about  6  in.  from  the  face  of  the  wall,  for 
architectural  reasons  and  also  to  in.sure  a  better  bond. 
Stonemasons  trinnned  off  the  broken  part  of  the  coping 
to  obtain  a  straight  line  at  the  junction  of  the  old  and 
new  wall. 

The  footing  concrete  was  poured  up  to  the  batter  point 
of  the  wall  and  large  liond  stones  were 
inserted  as  keys.  The  forms  were  then 
built  (see  Fig.  2).  A  platform  was 
built  over  the  middle  of  the  section 
and  a  mixer  placed  at  each  side.  Closed 
chutes  hung  from  the  mouths  of  the 
mi.xers,  and  sections  were  added  as  re- 
quired in  the  pouring. 

The  mixers  were  of  the  one-bag-batch 
type  run  by  gasoline.  This  wall  above 
the  footing  contained  about  230  cu.yd. 
per  50-ft.  section,  and  when  light  per- 
mitted we  always  attempted  to  pour  ii 
in  one  poiir,  running  from  4  a.m.  to  .^ 
p.m.  in  two  shifts.  Only  in  one  instani  i  . 
however,  were  we  successful  in  doin- 
this.  Usually  the  weather  interfered  n 
the  mixers  broke  down.  When  thcr^ 
was  doubt  of  completing  the  pour  thi' 
lift  was  stopped  1  ft.  below  the  top  of 
the  old  wall  (Fig.  1),  a  longitudinal 
timber  form  being  inserted  to  consti- 
tute a  key  for  the  upper  lift. 


The  disadvantage  of  using  small-unit  mixers  lay  in  the 
fact  that  the  consistency  of  the  batches  varied  considerably 
and  the  mixer  required  constant  watching  to  j^revent  too 
wet  a  mix. 

The  face  forms  were  stripped  in  48  hr.  and  rubbed  down. 
The  back  forms  were  left  on  lonejer  as  the  sun  shone 


t<-f-5">]       ^ 
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FIG.    1.     OLD    AND     ENLARCED    RETAINIXO-WAI/L 

directly  on  the  back  of  the  wall  for  a  large  part  of  the  day 
and  the  concrete  would  have  dried  out  too  quickly.  Al- 
though the  original  part  of  the  wall  is  over  five  years  old 
and  a  different  brand  of  cement  was  used  the  wall  appears 
nioniilithic-  at  a  lonipanitivcly  short  distance  away. 


•Section  Engineer,  Public  Service  Com- 
mission for  the  First  District,  New  York 
City. 


INSIDE  OF  WALL  P'ORMS         FIG.  3.    COMPLETED  SECTION  OF  WALL 
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The  eutire  section  ol'  the  wall  that  required  enlarge- 
nu'iit  Wiis  about  100  ft.  loiiif  and  coiitaiiied  a  little  over 
1100  cu.vd. 

Tlie  wall  was  built  bv  the  J.  li.  Malatesta  Co..  sub- 
contractors for  the  Oscar  Daniels  Co.,  under  the  sujiervi- 
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Eleva+'ion  showing  Platform  &  Mixers 
FIG.  4.    LOCATION  OF  TWO-MIXER  PLATFORM 

sion  of  the  Public  Service  Commission  of  the  First  Dis- 
trict. C.  V.  V.  Powers  is  Division  Engineer,  A.  E.  Clark 
Assistant  Division  Engineer  in  charge  of  all  Bron.x  work, 
and  the  writer  is  section  engineer. 


ana  a  intasxairag 

The  troubles  that  may  arise  from  putting  the  wrong 
quantity  of  cement  or  water  in  a  concrete  batch  are 
avoided  by  a  pair  of  ingenious  devices  arranged  by  Harold 
E.  Ketchum,  contractor's  superintendent,  in  the  concrete- 
mixing  plant  used  by  the  Hunkin-Conkey  Construction 
Co.  in  building  the  east  half  of  the  Detroit-Superior  via- 
duct, Cleveland. 

Tirrixc  Pan  foi;  Cf.mkxt 

The  concrete  is  mixed  in  six-bag  batche.s.  Bags  of 
cement  are  brought  by  a  cable-hauled  self-dumping  car 
from  the  storehouse  to  the  charging  platform  of  the  mixer 
house.  The  operation  of  emptying  six  bags  into  each 
charge  involves  delay,  which  is  important  whenever  the 
concrete  is  being  called  for  at  maximum  rates — and 
there  is  always  the  chance  of  the  workmen  making  a 
mistake  in  the  count,  putting  too  many  or  too  few  bags  in. 

The  charging  hopper  is  double,  one  hopper  under  the 
stone  gate  and  one  under  the  sand  gate  of  the  bins  above. 
A  tipping  pan  has  been  set  just  alongside  the  sand  bopjier. 
The  pan  holds  exactly  six  bags  of  loose  cement.  The 
cement  handlers,  therefore,  need  not  count  the  bags,  but 
simply  fill  the  pan  level  full,  which  eliminates  the  chance 
of  mistake.  The  pan  being  filled  while  the  hoppers  are 
discharging  into  the  mixer  and  being  refilled  from  the 
bins,  it  is  ready  to  tip  the  cement  charge  into  the  sand 
hopper  without  loss  of  time. 

The  arrangement  works  well.  It  largely  eliminates  the 
necessity  of  an  engineer's  inspector  on  the  charging  plat- 
form. 

On  the  opposite  side  of  the  charging  hopper  is  a 
water  barrel  with  a  (-qiacity  equal  to  the  water  required 


for  a  batch.  Tbe  2-in.  water  pipe  over  the  top  of  this  bar- 
rel lills  it  up  to  a  gage  mark  which  defines  the  quantity 
needed  for  a  batch.  The  barrel  is  tipped  into  the  charg- 
ing lio])per  while  the  stone  is  going  down  through  into  tbe 
mixer  below. 

As  compared  with  the  plan  (jf  running  water  by  a  pipe 
direct  into  the  mixer,  under  control  of  the  judgment  of 
the  mixerman,  this  arrangement  is  obviously  superior.  It 
goes  a  long  way  toward  making  successive  batches  of  con- 
crete uniform. 

OSa^ff'Siinni  £02°  Oedes'smairanirag 

I)Y    ClIAKLKS   w.    BauHKH* 

In  determining  the  proper  crown  for  asphalt-  and 
coiurete-paved   streets   of   widths    less   than    50   ft.,   the 

,      r,         W  (100   —   4  P)       „ 

torniu  a,  C  =    ^^ '    rp    ,j     Powell    Tra/;*,- 

Am.    Soc.    C.E.,    Vol.   LX.XIII,    l!)ll.    ]>.   225)    is   used 

by    the    Engineering    Department    of    the    District    of 

Columbia.      By    combining   this    formula    and    the    one 

8  C 
for    rate    of    transverse    grade,    d    =    —..,    I    obtained 

8    (100  —  4  P) 


(I    = 


For  this   last   forniida   the 


3   (6300   +   50  P2)" 
accompanying  diagram,  Fig.  1,  is  plotted. 

It   will    be    noted   that   the    formula    shows    that   the 
transverse   grade    is    deiieudeut    upon    the    longitudinal, 
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or  curb,  grade  only,  and  does  not  include  the  width  of 
roadway  as  do  other  formulas  for  determining  crowiis. 
Consequently  the  tonnula  is  readily  adapted  to  diagram 
form.  The  basis  of  the  formula,  as  mentioned  bv  Mr. 
Powell  in  the  reference  given,  is  that  a  vehicle  traveling 
upgrade  along  a  line  making  an  angle  of  45  deg.  to  the 
curb  line,  in  reality  is  very  nearly  on  a  level  plane  during 
the  interval  between  the  "quarter"^  and  the  curb. 

The  method  by  which  the  trans\'erse  grade  and  crown 
( ross-sectio.n  arc  determined  will  now  be  shown. 

0  =  Crown,  or  elevation  of  center  of  roadway  above 
gutters ; 

d    =  Rate  of  trauscverse  grade,  gutter  to  "quartei-" : 

/(     =  Difl'erence  in  elevation  of  gutters; 

P    =   Rate  of  longtitudinal  grade   (curb  grade): 

ir  =  Width  of  roadwav : 

A'   =  Eccentricity  of  high  point  of  crown. 


'"Quarter"   signifies   the   points   midway   between    the   high 
point  of  the  x;rown  and  Hie  gutters.  .  . 


510 


E  M  (i  I  N  E  E  h"  1  N  (i     N  E  W  S 


Vol.  ;4,  No.  11 


'^-- ff"^;-  f ■ 4fr-x>3 

FIG.  2.   METHOD  OP  UliTKRMININC,  P.A^VEMENT  CROWNS 

!l 
X  =  — .     Elevation.s  are: 


A  =  hi 

1/  W 
B 


1/W\  1/W\ 

= -(^  — +X  jd  +  lii  D  =  hr  +  -(^  —  —  X  jd 

(T  +  ^")i  ^  =  "  +  2(7-^)2 


C  =  B4- 


To  Utie  (he  Diagram — We  beoin  by  knowing  the  rate 
of  longitudinal  grade  and  then  trace  this  ordinate  verti- 
eally  to  its  inturseetiim  nilli  llic  eiirve.  whicli  ].)()int  we 
then  traee  horizontally  to  the  left,  where  we  I'ead  the  rate 
of  t  ran  verse  grade  </. 

Crown  Cross-Section — The  acidnipaiiyiiii;  Fig.  3  and 
equations  indicate  the  genei'al  niethud  in  which  the  crown 
cross-section  is  obtained.  It  shoidd  be  noticed  that  when 
the  curbs  are  level  A'  =  (),  and  the  high  point  of  the 
crown  is  on  the  center  line  of  the  roadway. 
Width  of  roadway  (11')  =  ;J0.00  ft. 

Width  of  gutter.s  =     1.15  ft. 

Jllevation  of  left  curb  =  86.67  ft. 

Elevation  of  right  curb  =  90.08  ft. 

Rate  of  longtitudinal  grade   {P)         =     .'5.35  per  cent. 
Rise  of  gutter  =     0.10  ft. 

Height  of  curb  =     0.52  ft. 

Starting  on  the  chart  at  P  =  3.35,  we  find  that  this 
ordinate  intersects  the  curve  at  rf  •=  3.-10  per  cent.  (Jur 
computations  will   be  as  follows    (Fig.  3)  : 

/,  =  (tlO.OS  —  S'JAn)  =  U.41 
0.41 


^      I  X  3.40 

:iid)tractiiig     the     Avidth     of 
(30.00  —  3x1.15)    =  27. -iO 


=  8.04 

the     gutter, 


W     becomes 


>t't<      /affs'-->*<   \/aaf''-->lv:?e*z0a'\  k/s' 


Z7.70'-- 
10'- 


■ij 


FICJ.   X.     ILLU.STRATING   APPLICATION  OF   FORMULA 
AND  DIAGRAM 


Then 


^  =  13.85 
X  =     8.04 


—  X 


5.81 


-  +  .r  =  21.91 


+  -V 


10.1)5 
1 1.0340 


10.1)5 
0.0170 


»(f 

--) 

3.90 

2.90 

0.034 

0.017 

0.3723       0.1863 
I'ile\ations : 

A  =  89.35 
0.37 

B  =  89.73 
0.19 

a  =  89.91 


0.0986     0.0493 


D 

C  =  89.91 


81).  76 
0.10 


89.86 
0.05 


By  E.  Lai'ciili* 

In  the  notes  on  the  design  and  construction  of  a  rein- 
forced-conerete  dike  dam  at  Mathis,  Ga.,  in  Engineering 
News,  Sept.  2,  1915,  was  described  the  use  of  extra  rein- 
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forcing  steel  in  the  cutolT  wall  made  advisable  to  care 
for  local  stresses  set  up  by  the  tempei-ature  changes 
at  different  depths. 

The  accompanying  curves   show  the   result   of  the 
studies,  undertaken  in  connection  with  this  work,  to 
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ascertain  the  variMtion  between  groiiml  ami  air  tempera- 
ture in  various  boro-lioles  of  2i/<>  to  15  1't.  tlei)lli-  Tbe 
curves  rctiuire  no  explanation  exeept  perhaps  to  note  tliat 
the  ground  temperature  in  the  45-ft.  liole  was  the  same 
tiirouijhout  the  year. 


MOTES 


A  Duriiblr  Tiiiilier  IlriilKo  is  shown  in  the  accompanying  il- 
lustration. In  spite  of  the  tact  that  it  carries  an  earth  fill  from 
12  to  IS  in.  deep,  it  is  sound  and  watertight.  It  was  built  in 
lS!t2  to  form  a  subway  under  the  Narragansett  Park  race- 
track, near  Providence,  R.  I.  For  many  years  this  was  a 
famous  horse-racing  traclv.  It  has  been  converted  into  an  auto- 
mobile speedway.     The  bridge  is  in   4  spans  of  about  S  ft.  eacli. 


A  23-YR.-OLD  TIMBER  BRIDGE  WITH  AN  EARTH   FILL 
AND  A  WATERTIGHT  FLOOR 

The  4xl0-in.  floor  joists,  spaced  2  ft.  apart,  are  carried  on  6xS-in. 
timber  caps  on  rows  of  6x8  in.  posts.  The  floor  is  3xl0-in. 
planks,  over  which  are  four  thicknesses  of  tar  paper  plastered 
on  with  hot  tar.  On  top  of  this  floor  is  the  earth  fill  of  the 
racetrack.  The  timbers  are  genuine  long-leaf  yellow  pine 
and  are  as  sound  today  as  they  were  23  yr.  ago,  and  the  floor 
is  water-tight.  Frederick  E.  Perkins  in  president  of  the  Nar- 
ragansett Park  speedway. 

Cast-iron  Standards  for  Ball-Park  Seats  are  being  in- 
stalled in  the  open  stands  and  the  bleachers  of  the  new  Na- 
tional League  park  on  Commonwealth  Ave.  in  Boston,   Mass. 


I'ofli-. 


The  stands  in  this  park  are  of  reinforced  concrete,  and  in  all 
of  the  open  stands  the  seats  are  2xS-in.  plank  screwed  onto 
malleable  cost-iron  standards  spaced  every  3  ft.  and  embedded 
in  the  concrete  of  the  steps  during  construction.  About  12,000 
of  these  standards  arc  being  used.  The  park  structures  were 
designed  by  the  Osborn  Engineering  Co.,  of  Cleveland,  Ohio, 
and  are  being  built  by  the  James  E.  Gaffney  Co.,  of  Boston. 

A  Seniaiihore  Tyiie  of  Street  .SiKnal  invented  by  a  Cleve- 
land policeman  named  Ketchum  is  being  tried  out  In  that 
city  at  the  intersection  of  Euclid  Ave.  and  East  9th  St. 
Two  cables  are  stretched  from  poles  in  diagonally  opposite 
corners  of  the  sidewalks.  Hung  from  tlie  wire  cables  at 
their    intersections    is    a    post    about    3    ft.    long,    with    arms 


Hi'ngfe. 


oo 


Suspenellncf  Cab/e 


,  ;   lfa!sed 
<-'P?sr/-ion 


about  2  ft.  long  hinged  near  the  bottom  of  tlie  mast,  as 
.shown  in  the  accompanying  skelcli.  The  signal  is  manually 
controlled  by  a  policeman  in  a  sidewalk  booth.  From  levers 
here  wires  run  to  the  signal,  one  for  each  blade  or  arm.  The 
arms  may  be  operated  separately  for  left-hand  turns,  or  in 
pairs  for  traffic  mo\'ing  along  one  street  across  the  other 
and  for  right-hand  turns.  In  addition  to  the  position  indi- 
cation, in  each  arm  is  a  red  and  a  vifhite  light. 

Failure  of  a  Derrick  on  Bridge  Erection — The  fracture  of 
a  derrick  iron  caused  the  fall  of  a  derrick,  Aug.  25,  while 
erecting  the  west  leaf  of  the  bascule  bridge  over  the  Chicago 
River  at  Jackson  St.,  Chicago,  111.     The  erection  was  illustrated 


SEAT   STANDARDS    IN   NEW   BOSTON   BALL    P.\RK 


FAX.L  OP  A  DERRICK  WHILE  ERECTING  THE  JACKSON 
ST.   BRIDGE  AT  CHICAGO 

in  "Engineering  News,"  July  22,  1SU5.  but  since  that  view  was 
taken  the  leaf  had  been  raised  to  a  more  nearly  vertical  posi- 
tion to  keep  its  end  clear  of  the  channel.  The  derrick  was 
placing  a  22-ton  section  comprising  the  end  panel  of  one.  truss 
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and  a  heavy  transverse  plate  girder.  The  derrick  iron  hold- 
ins  the  head  of  the  mast  to  the  slift'-legs  broke,  allowing  the 
weight  to  pull  the  mast  over.  The  steel  boom  iTell  across  the 
completed  work  and  doubled  up,  its  main  portion  standing 
vertically  with  its  head  in  the  river.  This  is  shown  in  the 
accompanying  view,  taken  after  the  boom  had  been  cut  apart. 
The  end  cf  the  truss  panel  is  projecting  above  the  water. 
The  plate-girder  was  badly  bent  when  recovered,  being  hauled 
up  by  means  of  tackle  attached  to  the  bridge. 

LnyinKT  n  Water  Mniii  Through  n  Sforiu  Scwer — In  the  con- 
struction of  an  extension  to  the  high-service  fire-protection 
system  of  Boston,  Mass.,  it  was  necessary  to  lay  a  30-in.  cast- 
iron  pipe  at  right  angles  to  a  storm-water  sewer  having  an 
internal  diameter  of  S  ft.  As  the  top  of  this  sewer  was  only 
•I  ft.  from  the  surface  of  the  street,  which  would  allow 
insufBcient  cover  for  the  water  main,  the  sewer  top  was 
broken  into  and  the  main  carried  through  the  top  of  the 
sewer.  To  make  a  neat  job  and  to  create  as  little  resistance 
as    possililo    to    the    flow    throiii;"h    the    Ktorm-watcr    soever,    a 


LAYING  WATER  MAIN  THROUGH  Ti 


OF   SKVv'ER 


cast-iron  cradle  was  designed  to  fit  the  diameter  of  the 
water  main.  This  cradle  rested  upon  the  arch  ring  of  the 
sewer  where  the  latter  was  broken  into.  The  accompanying' 
view  shows  the  main  resting  in  the  cradle.  By  the  means 
described  2S  in.  of  cover  were  secured  over  the  water  main. 
The  bottom  of  the  cast-iron  saddle  reached  into  the  storm- 
water  sewer  a  distance  of  15  in.  below  the  highest  point  of 
the  crown  of  the  arch. — F.  I.  Winslow,  Engineer  of  Extension, 
Boston  Water-Works. 

The  Great  Northern  Ry.  Tunuel,  1733  ft.  long,  near  Paola, 
Mont.,  with  the  exception  of  .'iOO  ft.  at  the  west  end,  was 
driven  by  the  use  of  pneumatic-hammer  drills  of  the  "Jack- 
hamer"  type.  The  tunnel  is  36  ft.  wide  and  32  ft.  high,  hav- 
ing a  cross-section  of  38  cu.yd.  per  lin.ft.  The  material  is  a 
sedimentary  rock  similar  to  soapstone  in  texture,  but  consider- 
ably harder.  This  rock  is  in  strat.a  inclined  at  20  deg.  to 
the  horizontal  and  is  very  seamy  and  full  of  mud  pockets. 
Water  was  frequently  encountered.  In  the  wall-plate  drifts 
two  5-ft.  rounds  per  10-hr.  shift  could  be  driven,  14  holes 
C  ft.  deep  to  the  round.  This  was  possible  because  drilling 
could  be  resumed  immediately  after  shooting,  without  loss 
of  time  in  setting  up  bars  and  "mucking  back."  The  rock 
remaining  in  the  heading  above  the  drifts  was  shot  down 
upon  traps  erected  in  the  drifts.  A  round  here  consisted  of 
from  18  to  22  holes  10  ft.  deep,  which  were  drilled  in  from 
3  to  4  hr.  with  two  "Jackhamers."  Ordinarily,  drilling  and 
mucking  were  completed  in  a  half-shift.  The  most  remark- 
able performance  of  the  drills  was  shooting  the  bench  ahead 
ot  the   shovel.     The    "old    timers"    laughed   at   the   idea   and 


proijhesied  that  tripod  drills  would  have  to  be  used.  The 
bench  contained  30  cu.>'d.  per  lin.ft.,  and  was  excavated  and 
timbered  at  an  average  rate  of  20  lin.ft.  per  day.  In  order 
to  break  up  this  material,  CO  to  70  holes  11  ft.  deep  were  nec- 
essary. These  were  drilled  "with  three  or  four  "Jackhamers" 
regularly  in  7  hr.  An  11-ft.  hole  was  frequently  drilled  in  10 
min.  The  bench  holes  were  drilled  from  the  face  because  of 
insufBcient  overhead  room  to  drill  down  holes.  This  pre- 
vented the  drilling  and  the  shovel  excavation  being  carried  on 
simultaneously. — H.  King,  of  the  Guthrie,  McDougall  Co., 
Paola,  Mont. 

Short  Cuts  in  Surveying  Coniputntions — In  examining  the 
table  on  p.  363  of  "Engineering  News"  of  Aug.  19,  1915,  I 
have  been  impressed  with  the  conviction  that  a  division  by 
4  3,560  can  more  easily  be  effected  by  the  use  of  its  reciprocal 
as  a  multiplier.  If  a  given  number  of  sciuare  feet  is  multiplied 
by  0.0000229568  the  result  will  give  acres  and  decimals.  More 
conveniently  this  rule  can  be  applied:  Multiply  square  feet 
by  23  and  point  off  6  places,  and  multiply  square  feet  by 
4  3  and  point  off  9  places.  Subtract  the  second  product  from 
the  first  and  the  result  will  give  area  in  acres  to  a  degree 
of  precision  within   0.001  acre   in   100  acres.     As  an  example; 

4,356,000  sq.  ft. 

X    23  and    point   off   6    places    =    lOO.lSSOOO 

X    43   and    point    off    9    places    =        0.18690S000 


100.001  acres 


If  greater  precision  is  desired,  instead  of  43  use  432  as 
.1  multiplier  for  the  subtractive  quantity,  pointing  off  in  that 
case  10  places.  Evidently,  areas  less  than  10  acres  may  be 
olitained  within  a  precision  of  0.001  acre  by  using  4  as  a 
multiplier  instead  of  43  and  then  pointing  off  only  S  places. 
Such  a  rule  may  be  easily  memorized  or  "written  in  a  note- 
book.— Horace  Andrews,  Albany,  N.  Y. 

Conveyinjj;   Automobile   Parts   by   M'ire-Rope   Trannvay   be- 

I  ween  departments  780  ft.  distant  is  now  accomplished  at 
iiant  No.  3  of  the  Studebaker  Corporation,  Detroit.  Mich.  The 
.  arrier  cable  is  li/4  in.  in  diameter,  the  longest  span  being  178 
1 1.  The  traction  cable  is  operated  by  a  10-hp.  electric  motor. 
I  he  system  is  shown  in  operation  in  the  accompanying  view. 
i -y  this  means  automobile  bodies  and  wheelsare   sent  to  the 


CABLE   SYSTEM    FOR   TR.\NSPORTING    AUTOMOBILE 
PARTS 

assembling  department.  Formerly,  these  parts  were  taken 
down  an  elevator  from  the  third  floor  of  the  finishing  depart- 
ment, trucked  through  a  tunnel  to  the  assembling  building, 
and  theie  elevated  to  the  fourth  floor.  By  the  old  method 
12  min.  was  required  for  delivery  of  a  body,  with  four  men  to 
handle  it  en  route.  By  the  new  method  two  men  at  each 
terminal  tend  the  conveyor,  and  as  many  as  41  bodies  have 
been  delivered  in  42  min.  Steel  trestles  support  the  cables:  at 
the  buildings  it  was  found  necessary  to  erect  steelwork  from 
the  ground  to  the  proper  height,  to  take  the  pull. 
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Coffps  of  lEnagiinyeeff'S 

f  It  was  aunounced  in  Engineering  News  of  Aug.  12  that 

a  very,  very  narrow  door  had  been  again  opened  through 
which  engineers  who  had  graduated  from  other  engineer- 
ing schools  than  West  Point  might  oljtaiu  positions  in 
the  Corps  of  Engineers,  U.  S.  A.  Tlie  otTicial  announce- 
ment of  the  examinations  for  such  appointment,  which 
will  be  held  about  Oct.  35,  confirms  the  opinion  then 
expressed  that  the  door  opened  is  so  narrow  that  only  an 
engineering  graduate  of  very  iinusual  ability  will  be  at  all 
likely  to  succeed  in  forcing  his  way  through  it. 

In  the  first  place,  as  already  noted,  candidates  had  first 
to  take  the  examination  for  "Junior  Engineer,"  in  the 
engineer  department  at  large.  Those  taking  these  exam- 
inations, which  were  held  on  Aug.  25  and  26,  were  re- 
quired to  have  had  ''at  least  four  years  good  civil,  mechan- 
ical or  electrical  engineering  experience,"  or  to  have  grad- 
uated in  engineering  from  an  approved  school.  This  ex- 
amination for  Junior  Engineer  occupied  two  days  and 
it  was  announced  that  it  would  include  nothing  which 
was  not  covered  by  the  courses  in  engineering  given  by 
reputable  technical  schools. 

Those  passing  this  examination  who  are  graduates  from 
an  approved  technical  school,  are  between  21  and  29  years 
of  age  and  are  unmarried  will  be  eligible  to  take  the 
examination  to  be  held  by  the  War  Department  on  Oct.  25 
for  a  probational  appointment  as  second  lieutenant  in 
the  Corps  of  Engineers.  The  subjects  covered  in  this 
examination  are  as  follows:  (1)  English  grammar  and 
orthography;  (2)  elementary  French,  German  or  Span- 
ish; (3)  an  optional  subject  to  be  selected  by  the  candi- 
date from  a  list  submitted;  (4)  physics,  including  elec- 
tricity and  magnetism,  sound  and  light;  (5)  chemistry, 
geology  and  mineralogy;  (6)  topographic,  hydrographie 
and  geodetic  surveying,  including  the  elements  of  practical 
astronomy;  (7)  descriptive  geometry  and  drawing;  (8) 
theoretical  and  applied  mechanics:  (9)  theory  and  prac- 
tice of  engineering  construction.  It  is  noteworthy  that 
subject  8  is  given  a  relative  rating  of  18  and  subject  9 
of  30,  while  the  first  three  points  have  relative  ratings  of 
only  4. 

A  candidate  must  pass  a  physical  examination  prior 
to  the  written  examination,  and  also  submit  testimonials 
as  to  his  moral  character  and  fitness  to  hold  a  position  as 
a  commissioned  officer. 

According  to  the  circular  issued  by  the  War  Department 
prior  to  the  examination  a  year  ago,  an  average  of  at  least 
80%  must  be  obtained  by  the  candidate  on  the  examina- 
tion or  he  will  be  marked  as  failing.  He  will  also  fail  if 
he  does  not  receive  a  mark  of  67%  in  any  of  the  subjects 
listed.  The  probational  appointment  as  second  lieutenant 
is  for  one  year  only.  At  the  end  of  the  year  a  final  exam- 
ination is  required  on  a  dozen  subjects  of  militarv  engi- 
neering, including  the  candidate's  military  record  and 
aptitude  as  certified  to  by  the  company,  post  and  battalion 
commanders  under  which  he  ha-;  been.     Candidates  are 


required  to  obtain  a  mark  of  at  least  75%  in  each  subject 
included  in  this  last  examination. 

As  some  of  the  readers  of  Engineering  News  may  be 
interested  in  seeing  what  sort  of  questions  are  asked  in 
the  examination  for  a  probational  ai)pointment,  the  exam- 
ination questions  used  a  year  ago  in  the  subject  of  theo- 
retical and  apjdied  mechanics  are  given  here: 

THEORETICAL  AND  APPLIED   MECHANICS 
Part    1    (time,    3    hours). 

I.  Value,  7.  3  (a)  Define  stress;  elastic  limit;  modulus  of 
elasticity. 

4  (b)  A  steel  wire  whose  cross-sectional  area  is  0.01  sq.in. 
is  to  support  a  weight  of  200  lb.  as  a  pendulum.  It  has  upon 
it  two  marks  which  are  200  ft.  apart.  What  is  the  distance 
between  the  marks  after  the  weight  is  added,  the  modulus 
of  elasticity  of  the  wire  material  being  30,000,000? 

II.  Value,  8.  A  flywheel  whose  mean  diameter  is  24  ft. 
is  built  up  of  four  equal  segments  which  are  bolted  together 
with  two  bolts  at  each  joint.  The  rim  is  4  in.  thick  and  18 
in.  wide  and  the  material  weighs  490  lb.  per  cu.ft.  The  wheel 
is  designed  for  a  normal  speed  of  75  r.p.m.,  and  as  a  factor 
of  safety  the  influence  of  the  spokes  was  disregarded  in 
designing  the  bolts.  The  safe  stress  on  the  bolts  was  assumed 
as  14,000  lb.  per  sq.in.     What  is  the  diameter  of  the  bolts? 

III.  Value,  11.  6  (a)  The  coefficient  of  expansion  for  steel 
is  0.0000030;  that  for  brass  is  0.0000065.  A  steel  column  whose 
cross-sectional  area  is  5  sq.in.  is  50  ft.  long  and  is  surmounted 
by  a  rigid  crosspiece  from  the  bottom  side  of  each  end  of 
which  hangs  a  brass  rod  whose  cross-sectional  area  is  2  sq.in. 
Compute  the  length  of  the  rods  so  that,  regardless  of  tempera- 
ture changes,  their  lower  ends  shall  remain  at  the  same 
elevation. 

5  (b)  If  the  rods  are  assumed  to  be  35  ft.  long  and  have 
their  lower  ends  immovably  fixed,  what  total  stress  will  be 
induced  in  the  anchorage  by  a  fall  in  temperature  of  150°? 
Modulus   of  elasticity   of  brass   is   10,000.000. 

IV.  Value,  13.  7  (a)  Given  the  following  beam  without 
weight:  Starting  from  the  left-hand  side  there  is  a  cantilever 
5  ft.  long  to  the  support  A.  This  cantilever  is  loaded  uniform- 
ly with  1  ton  per  foot  of  length.  Prom  the  support  A  to  the 
support  B  the  distance  is  20  ft.  Beyond  B  there  is  another 
cantilever  9  ft.  long  loaded  with  a  concentrated  load  of  2 
tons  at  its  outer  end. 

Determine  the  amount  and  position  of  a  concentrated  load 
such  that  the  beam  may  be  cut  through  beneath  it  without 
disturbing  the  equilibrium  of  the  system. 

6  (b)  Construct  the  shear  and  moment  diagrams  of  the 
above  beam  with  the  unknown  load  added.  Shear  scale,  Vi  in. 
per  ton;   bending-moment   scale,    %    in.   per  ton-foot. 

V.  Value  11.  6  (a)  A  bar  of  steel  whose  modulus  of  elas- 
ticity is  30,000,000  is  placed  in  a  testing  machine  and  subjected 
to  tension.  The  cross-sectional  area  of  the  bar  is  4  sq.in.,  its 
length  is  20  ft.,  and  its  elastic  limit  of  60,000  lb.  per  sq.in. 
is  reached  in  15  seconds.  What  horsepower  must  be  supplied 
the  driving  motor,  assuming  its  efficiency  to  be  85%  and  that 
there  is  10%   loss  of  power  in  the  testing  machine? 

5  (b)  If  the  machine  is  provided  with  suitable  reducing 
gears  and  with  an  automatic  clutch  designed  to  slip  when 
the  pull  on  the  motor  pinion  (2  in.  in  pitch  diameter)  exceeds 
40  lb.,  what  must  be  the  least  speed  of  the  motor  at  its 
maximum  delivery  during  the  above  test? 
Part  2  (time,  3  hours). 

VI.  Value,  10.  3  (a)  In  making  compression  tests  of 
cast-iron  columns  15  ft.  long  and  48  sq.in.  in  cross-sectional 
area  the  elastic  limit  of  the  material  was  reached  at  a  unit 
pressure  of  15.000  ib.  per  sq.in.,  the  material  having  a  modulus 
of  elasticity  of  15,000,000.  Determine  the  resilience  of  the 
columns. 

3  (b)   Determine  the  modulus  of  resilience  of  the  material. 

4  (c)  What  load  falling  from  a  height  of  4  ft.  above  the 
column    will   also   strain    the    column    to    its    elastic    limit? 

VII.  Value.  7.  A  shaft  in  two  parts  is  coupled  with  a 
coupling  having  in  it  8  bolts,  the  bolt  circle  diameter  being 
18  in.  The  shaft  transmits  1000  hp.  at  500  r.p.m.  If  the  safe 
load  on  the  bolt  material  is  6000  lb.  per  sq.in.,  what  is  the 
diameter  of  the   bolts? 
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VIII.  Value,  S.  4  (a)  Find  the  thickness  of  a  spherical 
shell  6  ft.  in  diameter  which  is  used  as  a  receiver  for  com- 
pressed air  at  a  pressure  of  240  lb.  per  sq.in.  above  the 
atmosphere,  the  allowable  unit  stress  of  the  material  being 
SOOO   lb.   per   sq.in. 

4  (b)  How  preat  may  be  the  diameter  of  the  copper 
delivery  pipe  whose  walls  are  ^  in.  thick  and  whose  safe 
load  is  3000  lb.  per  sq.in.? 

IX.  Value,  13.  5  (a)  An  open  caisson  50  ft.  long  and  10 
ft.  wide  (inside  dimensions)  has  been  sunk  in  still  water 
which  has  risen  to  a  height  of  36  ft.  above  the  bottom  of  the 
caisson.  The  sides  and  ends  simply  rest  on  the  bottom  and 
the  sides  are  supported  by  the  ends.  The  ends  are  protected 
against  collapse  by  longitudinal  braces.  Two  cross-members 
are  placed  across  the  ends  with  their  centers  at  heights  of 
5  ft.  and  24  ft.,  respectively,  above  the  bottom.  Against  these 
butt  the  longitudinals,  being  centered  vertically  on  the  cross- 
members,  but  horizontally  their  centers  are  1  ft.  in  from  the 
sides;  they  are  S  in.  by  S  in.  in  cross-section,  and  there  are 
four  of  these  longitudinals  in  all.  Neglecting  friction,  what 
is  the  unit  pressure  on  the  ends  of  the  longitudinals? 

4  (b)  The  pier  within  the  caisson  weighs  165  lb.  per  cu.ft. 
and  is  45  ft.  long  and  5  ft.  wide,  and  at  the  present  stage 
of  water  it  just  prevents  movement  of  the  caisson.  The 
caisson  itself  is  neutral  as  to  buoyancy.  How  high  is  the 
pier? 

4  (c)  As  a  matter  of  safety  the  caisson  is  allowed  to  flood 
to  a  depth  of  25  ft.  At  what  stage  of  the  water  will  the 
previous   condition    of    instability    obtain? 

X.  Value,  12.  6  (a)  A  dam  having  a  vertical  face  on  the 
reservoir  side  is  175  ft.  high  and  the  water  behind  it  stands  at 
160  ft.  At  a  depth  of  150  ft.  below  the  crest  is  the  top  of 
the  rectangular  opening  delivering  water  to  the  penstock 
supplying  a  turbine.  The  opening  is  4  ft.  wide  and  S  ft.  high 
and  is  closed  by  a  sliding  valve,  the  valve  being  operated  by 
a  vertical  rod  from  above.  The  penstock  has  a  cross-sectional 
area  equal  to  that  of  the  opening,  and  the  water  flowing 
through  it  supplies  a  turbine  which  is  direct-connected  to  an 
electric  generator;  the  efficiency  of  the  turbine  is  75%  and 
that  of  the  generator  is  927f.  What  must  be  the  size  of  the 
valve  rod  when  safely  loaded  to  16,000  lb.  per  sq.in.,  the 
coefficient    of   friction    of    the    gate    under    pressure    being    0.3? 

6  (b)  If  the  velocity  of  flow  in  the  pipe  is  47  ft.  per 
second,  what  kilowatt  energy  is  being  delivered  by  the 
generator? 

m 
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The  ruin  of  a  vessel  within  three  months  of  its  launching 
described  elsewhere  in  this  issue,  may  serve  a  useful  pur- 
pose in  calling  attention  to  the  value  to  an  engineer  of  in- 
formation on  a  wide  range  of  engineering  work.  Nothing 
is  more  common  than  to  hear  engineers  and  especially 
young  engineers  declare  that  they  have  no  interest  in 
engineering  literature  outside  their  own  field  of  work. 
That  contains,  they  say,  all  that  they  can  possibly  find 
time  to  read  about.  They  propose  to  keep  up  to  date 
in  that  and  to  let  the  rest  go. 

Such  narrow  specialization  as  this  is  responsible  for 
many  failures  in  engineering  work.  A  man  accustomed 
to  civil-engineering  work,  for  example,  finds  it  necessary 
to  design  a  special  machine  for  use  upon  some  work,  and 
because  of  his  limited  knowledge  of  mechanical  engi- 
neering he  does  not  make  sufficient  provision  for  lubrica- 
tion. 

The  hull  of  the  "Sea  Call"  was  ruined  because  the  steel 
surfaces  exposed  under  water  formed  a  galvanic  couple 
with  the  monel-metal  plating  of  the  hull  and  the  corrosion 
of  the  steel  naturally  followed.  Previous  examples  of  such 
corrosion  from  galvanic  action  of  dissimilar  metals  im- 
mersed in  sea  water  are  on  record  in  engineering  literature. 
Less  than  a  dozen  miles  away  from  the  yard  where  the 
"Sea  Call"  was  built  is  the  Charles  River  Dam.  Before 
that  dam  was  built  a  series  of  experiments  was  made,  to 
determine  whether  galvanic  corrosion  would  result  from 
the   use  of   mansjanese-bronze   truck   axles   on   the    steel 


gates.  As  a  result  of  these  experiments,  zinc  plates  were 
attached  to  the  bronze  axles  to  protect  the  steel  from 
corrosion.  The  use  of  zinc  plates  on  naval  vessels  that 
have  steel  hulls  and  manganese-bronze  propellers  is  well- 
known.  The  fact  that  nickel  and  iron  form  an  active  gal- 
vanic battery  when  immersed  in  a  corrosive  solution  is 
illustrated  by  the  well-known  p]dison  storage  battery. 

Attention  is  called  to  these  matters  simply  to  impress 
upon  engineers,  and  especially  upon  younger  readers,  the- 
value  of  broad  knowledge  as  well  as  specialized  knowledge. 
It  has  been  often  remarked  that  many  important  inven- 
tions have  been  made  by  men  who  were  unfamiliar  with 
the  technical  details  of  the  industry  to  which  their  inven- 
tion applied.  Their  experience  in  other  fields  of  work, 
however,  enabled  them  to  bring  to  the  problem  a  range  of 
knowledge  that  too  often  is  not  possessed  by  the  specialist 
in  the  industry. 

Ordeipfly  Ca^5^  D©vel®psim©Biit 

The  zone,  or  district,  system  of  idntroUing  tlie  charac- 
ter and  use  of  buildings  is  an  essential  feature  of  mod- 
ern city  planning  and  replanning.  The  system  is  common 
abroad,  but  has  scarcely  gained  a  foothold  here.  It  can- 
not make  much  progress  in  the  United  States  without 
the  general  adoption  of  constitutional  amendments.  Such 
an  amendment  was  before  the  New  York  Constitutional 
Convention.     It  read: 

The  Legislature  may  delegate  to  municipalities  the  right 
to  create,  flx  and  regulate  areas  or  districts  for  private  resi- 
dences, for  the  location  of  trades  and  industries,  and  for  the 
protection  or  improvement  of  particular  localities,  and  to  limit 
and  regulate  the  height,  dimensions,  kinds  and  uses  of  build- 
ings, by  districts  or  otherwise. 

It  was  to  be  hoped  that  this,  or  some  equally  adequate 
means  to  the  same  desirable  end,  should  have  been  adopted 
by  the  convention  at  Albany,  to  be  approved  by  the  voters 
in  November  and  put  into  effect  by  the  Legislature  of 
1916.  Haphazard  city  growth  is  for  the  temporary  benefit 
of  a  few  property  owners.  Well-ordered  city  growth 
benefits  all  the  people  for  all  time. 

Ba^  Ste^smsS^iaps  aiadl   lEcoimoBmiic 


A  dozen  years  or  more  ago  there  was  a  great  deal  of  dis- 
cussion as  to  the  rapid  increase  in  the  size  of  ships  and 
its  influence  on  economic  freight  carriage  at  sea.  About 
that  time  James  J.  Hill,  President  of  the  Great  Northern 
R.R.,  gave  a  contract  for  the  construction  of  two  of  the 
largest  vessels  ever  built  for  freight  carrying  to  run  in 
Transpacific  service  in  connection  with  that  railroad. 
The  end  of  that  experiment  has  just  been  announced. 
One  of  those  two  huge  vessels,  the  "Dakota,"  was  stranded 
after  she  was  put  into  service,  and  became  a  wreck  before 
she  could  be  hauled  off.  The  other  big  vessel,  the  "Min- 
nesota," after  experiencing  various  vicissitudes,  was  con- 
tinued in  service  and  only  recently  was  said  to  have  trans- 
ported across  the  Pacific  the  largest  cargo  of  freight  ever 
transported  by  a  single  ocean  vessel.  Notwithstanding 
this  and  the  high  rates  for  ocean  freight  now  prevailing, 
it  has  been  recently  announced  that  the  railway  company 
has  decided  to  retire  her  from  service  and  offer  her  for 
sale. 

While  it  is  quite  possible  that  the  impending  changes 
in  the  United  States  navigation  laws  may  have  something 
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to  do  with  this  doiisiun,  it  is  also  stated  llial  I  hi'  vessel 
has  not  proved  the  profitable  carrier  that  was  expected. 
As  has  been  frequently  pointed  out  in  tliesc  eohnnns,  the 
experienced  ship  owners  of  Great  Britain  and  Germany, 
who  doubtless  understand  the  ocean-transportation  busi- 
ness better  than  the  business  men  of  any  other  nation, 
continue  to  bnild  freight  vessels  of  moderate  size  in  order 
to  earn  profits.  It  is  only  on  the  route  between  New 
York  and  Europe,  where  high-chiss  passenger  traffic  is 
under  conipotitioii,  that  vessels  larger  than  20, •)()(»  tons 
have  ever  been  jiut  in  jirofitable  service,  and  very  few 
sliips  operated  on  any  other  route  exceed  10,000  tons. 


5c=M©siIl<lIh  Hiasftif^cftioEa  aft 

The  establishment  of  a  department  of  public  health  and 
sanitation  at  Ohio  State  University  is  significant  both  in 
aim  and  in  the  method  proposed  to  accomplsh  the  aim. 
The  University  announcement   states: 

The  principal  object  of  this  course  is  to  prepare  young  men 
and  women  for  public-healtli  worl<  in  Oliio  and  elsewhere  and 
to  fit  them  to  occupy  administratiye  and  executive  positions 
as  health  officers  or  members  of  boards  of  health  or  secre- 
taries, agents  or  inspectors  of  health  organizations.  It  is 
planned  to  provide  the  scientific  groundwork  of  sanitary 
knowledge  which  underlies  efficient  health  administration. 

The  degree  of  master  of  science  in  public  health  will 
be  given  after  one  year's  study,  but  candidates  must 
hold  the  degree  of  doctor  of  medicine  or  of  bachelor  of  arts 
or  its  equivalent,  and  candidates  with  the  master's  degree 
must  have  had  a  year  of  preliminary  collegiate  training 
in  chemistry,  physics,  zoology,  comparative  anatomy  and 
pathogenic  bacteriology.  Most  of  the  courises  offered 
will  be  given  in  the  Graduate  School  of  the  University. 
A  number  of  the  instructors  appointed  are  members  of 
the  staff  of  the  Ohio  State  Board  of  Health.  The  in- 
structor in  public  health  engineering  is  the  chief  engi- 
neer of  that  board. 

The  whole  plan  is  commendable  because,  on  the  basis 
of  either  one  of  the  required  preliminary  degrees  men- 
tioned, it  offers  specific  training  in  the  fundamental 
knowledge  required  by  the  modern  public-health  officer 
without  adding  a  long  course  of  study  to  that  already 
pursued.  The  idea  is  not  to  turn  out  sanitary  engineers, 
chemists,  bacteriologists  or  pathologists,  but  rather,  ad- 
ministrative health  officers,  competent  to  direct  these  and 
other  employees  of  a  health  department.  For  those 
who  wish  to  specialize,  however,  facilities  are  offered. 


G©®dl    Bipadl^e  FaSinit 

In  1878  a  wrought-iron  highway  bridge  was  built  over 
the  Little  Wabash  River  at  Carmi,  111.,  and  the  bridge 
stood  until  a  few  months  ago,  37  years  in  all.  Describ- 
ing how  a  flood  washout  wrecked  the  bridge,  G.  H. 
Brown,  the  county  superintendent  of  highways,  closes 
his  account^  with  the  following  laconic  statement: 
"The  iron  in  this  structure  was  treated  with  a  good  coat  of 
paint  when  it  was  erected  and  had  another  about  twenty 
years  ago." 

Here  is  a  remarkable  record  of  paint  endurance:  A 
coat  of  paint  lasted  about  twenty  years.  This  is  not 
a  single  result,  but  twice   in  succession  the  same  expe- 
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rience  was  had — the  second  coat  seems  to  have  endured 
at  least  as  well  as  the  first.  In  view  of  the  fact  that  a 
life  of  ten  years  is  considered  very  good  for  bridge  paint 
(the  eight-year  endurance  of  the  paints  in  the  Havre  de 
(irace  test  was  considered  highly  creditable),  there  ought 
to  be  no  doubt  that  the  j)erforiiiance  of  the  Carmi  paint 
is  phenomenal. 

A  point  of  doubt  remains,  however.  The  first  coat 
of  paint,  we  know,  had  an  ultimate  life  of  about  17  years, 
but  we  do  not  know  the  ultimate  life  of  the  .second  coat. 
Sir.  Brown  does  not  say  that  it  was  gone.  Had  the  bridge 
not  been  washed  out,  perhaps  the  paint  would  have  lasted 
many  more  years — ten,  or  possibly  even  another  twenty. 
Though  the  record  made  is  so  excellent,  yet  it  may  be 
that  the  flood  deprived  us  of  an  even  more  notable  record. 

m 

The  work  on  the  Brooklyn-Brighton  viaduct  in  Cleve- 
land (see  the  first  page  of  this  issue)  is  a  typical  illus- 
tration of  the  present  high  state  of  the  art  in  concrete 
construction.  Strictly  speaking  it  is  rather  better  than 
typical  or  average,  for  it  has  proceeded  with  exceptional 
smoothness  and  freedom  from  interruptions  or  compli- 
cating occurrences.  It  was  unusually  rapid  and  syste- 
matic. But  with  all  due  credit  to  the  Bates  &  Rogers 
work,  it  can  still  be  taken  as  a  fair  illustration  of  the 
fact  that  fast  work  in  concreting  is  now  the  regular 
thing.  We  refer  to  a  speed  which  not  many  years  ago 
would  have  been  out  of  the  question.  In  the  present 
case,  we  must  remember,  two  bridges  of  1,700  ft.  are  bnilt 
successively,  in  a  single  season,  or  a  total  of  3,400  ft. 
of  arch  viaduct.  That  this  is  regarded  as  a  practical 
or  regular  rate  of  working  is  indicated  by  the  fact  that 
at  Harrisburg,  Penn.,  the  Grace  contract  for  the  Susque- 
hanna bridge  of  the  Cumberland  Valley  R.R.  calls  for 
the  construction  of  4,000  ft.  of  arch  viaduct  in  a  season. 

In  Engineering  News  of  July  1  comment  was  made  on 
an  advertising  leaflet  issued  by  the  University  of  Pitts- 
burgh, in  which  a  statement  was  made  as  to  the  average 
compensation  of  engineering  gradiiates  of  twenty  years' 
experience.  Since  this  publication  we  have  been  in- 
formed by  authorities  of  the  University  that  the  leaflet 
in  question  was  prepared  some  four  years  ago.  The  fig- 
ures used  in  its  preparation  were  obtained  from  the 
publication  of  another  institution  and  were  at  that  time 
deemed  to  be  reliable,  and  the  statements  made  in  the 
circular  as  to  the  demand  from  employers  for  graduates 
from  the  engineering  course  corresponded  to  the  condi- 
tions prevailing  at  that  time. 

A  number  of  copies  of  the  circular  were  distributed 
through  the  mails  at  that  time,  in  answer  to  requests  for 
information,  but  none  have  been  distributed  since  then 
so  far  as  the  University  authorities  were  aware,  and  the 
recent  appearance  of  one  of  the  circulars,  which  were  sup- 
posed to  have  been  destroyed,  they  are  at  present  unable 
to  explain.  Official  representatives  of  the  trustees  and 
faculty  of  the  University  have  expressed  to  us  most  em- 
phatically their  agreement  with  the  position  that  mis- 
leading advertisements  should  not  be  published  by  any 
organization,  least  of  all  by  an  institution  of  learning, 
and  assure  us  that  the  recent  appearance  of  this  circular 
was  not  authorized  by  the  University  authorities.  We 
are  glad  to  make  this  statement  in  justice  to  the  Uni- 
versity and  its  School  of  Engineering. 
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wedge  iiuilti])licd  by  the  distance  hh'  and  divided  by  the 

total  displacement  V;  that  is  BR  =  — = — -. 

The  new  position  of  the  center  of  buoyancy  is  on  a  vertical 
line  through  R  and  located  from  B  parallel  to  gg'.  Ex- 
tend the  vertical  through  R  and  it  will  intersect  the  axis 
-l-S'  at  the  point  M,  which  is  the  nietacenter,  or  the  center 
about  which  this  ship  will  heel. 

It  will  be  observed  that  the  buoyant  forces  acting 
through  B  no  longer  act  through  the  center  of  gravity  G 
and  the  state  of  equilibrium  has  been  destroyed.  The 
buoyant  forces  act  to  the  right  of  G  a  distance  indicated 
by  GZ,  known  as  the  righting  arm  or  lever  arm,  the 
length  of  w'hich  is 


e  ""Eastnairadl''"  Diss 

Vessel  Sftsilbilafty 

Sir — The  capsizing  of  the  steauier  "Eastland''  in  the 
Chicago  River  on  July  2i  has  opened  for  discussion  a 
technical  subject  about  which  people  in  general  know  less 
than  nothing  and  about  which  the  average  engineer,  un- 
fortunately, knows  but  little  more. 

It  seems  to  be  generally  supposed  that  a  floating  body 
rolls  about  its  center  of  buoyancy,  and  that  if  the  center 
of  gravitv  of  the  l)odv  rise  above  tlie  center  of  buovancv. 
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the  body  would  capsize.  In  Engineering  News  of  July 
29,  1915,  you  state  that  it  is  an  elementary  princijile  of 
vessel  construction  that  the  center  of  gravity  of  the  vessel 
as  a  whole  must  be  lower  than  the  center  of  buoyancy  in 
order  that  the  vessel  may  remain  upright.  This  statement 
is  misleading,  as  that  condition  rarely  if  ever  exists  in 
ships.  Such  a  condition  would  produce  a  ship  so  stiff 
that  it  would  be  very  uncomfortable  to  ride  on  and  would 
be  easily  swamped  in  a  beam  sea.  In  fact,  about  the  only 
vessel  approaching  this  condition  is  the  fast  sailing  yacht. 

A  floating  body  does  not  roll  about  its  center  of  buoy- 
ancy nor  its  center  of  gravity.  It  rolls  about  a  center 
known  to  the  marine  engineer  as  a  nietacenter,  which 
is  located  on  the  axis  of  the  ship's  section  at  the  inter- 
section of  the  vertical  through  the  center  of  buoyancy 
in  an  inclined  position. 

Referring  to  the  accompanying  sketches,  Fig.  1  rep- 
resents a  section  through  a  ship  floating  at  a  water  line 
indicated  by  WL.  The  center  of  gravity  of  the  ship  is 
located  at  the  point  marked  G,  through  which  the  weiglit 
of  the  ship  IF  acts  downward.  The  center  of  buoyant 
forces  is  at  B.  To  satisfy  conditions  of  equilibrium  the 
buoyant  forces  must  equal  W  and  act  vertically  through 
B  and  G.    The  ship  is  thus  in  a  state  of  rest. 

Xow  if  we  consider  this  condition  of  rest  to  be  disturbed 
and  the  ship  heels  over  to  an  angle,  then  the  condition  of 
equilibrium  no  longer  exists.  Referring  to  Fig.  2,  we 
find  a  new  water  line  indicated  by  W'L'.  We  have  taken 
away  from  the  left  side  a  buoyant  wedge  WSW  and  added 
it  to  the  right  side.  Indicating  the  volume  of  this  wedge 
by  y,  its  center  of  gravity  by  G,  the  total  displacement  of 
the  ship  by  V,  and  the  horizontal  shift  of  the  center  of 
gravity  G  by  hh',  then  the  horizontal  shift  of  the  center 
of  liuoyancy  from  B  to  R  would  equal  tlio  volume  of  the 
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hence  the  moment  of  stability 
=  GZ  XW 
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It  will  be  observed  that  if  .¥  is  above  0,  a  positive 
lever  arm  exists  and  the  action  of  the  buoyant  forces  is 
toward  righting  the  vessel;  but  if  G  is  raised  to  a  point 
above  21,  then  a  negative  level  arm  exists  and  the  vessel 
will  capsize. 

If  the  stability  moments  are  calculated  for  various 
values  of  0  and  for  various  conditions  of  loading,  curves 
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may  be  made  which  will  absolutely  tell  the  story  of  any 
particular  hull,  such  as  are  shown  in  Fig.  3. 

Unfortunately  the  calculations  involved  in  determining 
the  statical  stability  of  a  ship  are  long  and  tedious  and 
are  rarely  made.  If  the  United  States  Government  had 
required  a  complete  set  of  such  curves  to  be  on  file  before 
the  issuance  of  inspection  papers,  it  is  my  belief  that  the 
"Eastland"  would  never  have  been  placed  in  the  excursion 
trade. 

This  ship  was  built  for  the  fruit  trade  across  Lake 
Michigan  and  for  this  purpose  she  was  well  fitted,  her 
cargo  being  light  and  carried  low  and  her  speed  high,  as 
is  required  for  the  transportation  of  perishalile  cargoes. 
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Tlie  I'liiti'il  stales  (ioveriunent  shoulil  iiol  |)('rini(  llic 
reconstnu'tion  of  any  vessel  witlioul  re(|uiriiig  a  new  set 
of  stability  calculations  to  be  inade  and  tiled  belore  issuing 
new  inspection  papers. 

The  "Eastland"  was  reconstructed  for  service  that  she 
was  not  fitted  for  at  all.  She  was  reconstructed  for 
excursion  service;  some  of  her  up])er  works  were  removed 
to  make  room  for  dancinjj.  Such  a  cargo  is  necessarily 
carried  higher,  thus  raising  the  center  of  gravity.  This 
condition  may  be  met  by  using  water  ballast,  which  is 
generally  accomplislu'd  by  eonsti-ucting  an  inner  bottom, 
the  space  between  this  and  the  outer  shell  being  divided 
into  compartments  which  may  be  filled  with  water.  'I'he 
"Eastland"  was  built  this  way.  If  all  these  compartments 
are  only  partly  tilled  with  water  at  the  same  time,  then 
a  condition  of  "free  water  in  the  hold"  exists,  and  in 
this  condition  the  center  of  buoyancy  does  not  shift  as 
far  as  it  would  if  the  compartments  were  full  or  empty. 
If  under  these  conditions  B,  Fig.  2,  should  fall  to  the 
left  of  a  vertical  line  through  G,  then  a  condition  of  nega- 
tive stability  would  exist  and  the  ship  would  capsize. 

It  has  been  suggested  that  the  cause  of  the  "Eastland'' 
disaster  was  due  to  the  ship  being  constructed  without  a 
keel.  Keels  do  not  prevent  ships  from  capsizing.  In 
single-bottom  vessels  they  are  used  for  structural  purposes 
and  in  double-bottom  vessels  they  do  not  exist  except  in 
the  form  of  keelsons,  which  act  to  make  the  ship  roll 
with  the  sea,  thus  nuiking  them  more  comfortalile  for 
l^assengers. 

Too  much  emphasis  cannot  be  placed  upon  the  state- 
ment in  your  issue  of  July  29  that  the  primary  cause  of 
the  "Eastland"  disaster  must  be  sought  in  the  condition 
of  her  water-ballast  tanks. 

Reginald  A.  Towler. 

33  Casgrain  Ave.,  Detroit,  Mich.,  Aug.  2,  1915. 
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Sir — In  the  editorial  in  Engineering  News  of  Aug.  5, 
1915,  on  "Mortar  Beds  for  Brick  and  Stone  Pavements," 
you  speak  of  the  resiliency  of  sand  cushions.  Granting 
that  a  sand  cushion  has  some  resiliency,  the  beneficial 
effects,  if  there  are  any,  of  this  resiliency  are  nullified 
by  its  variability  and  by  other  factors  incident  to  proper 
block-pavement  construction.  The  variability  is  caused 
by  natural  variation  in  moisture  content  of  sand,  varia- 
tion in  depth  of  cushion,  in  grading  of  sand,  in  depth  of 
blocks,  and  in  amount  of  compression  by  roller  or  rammer. 
The  wedging  elTect  of  the  blocks,  the  binding  of  the  grout, 
and  the  crowning  action  of  the  pavement  also  affect  the 
resiliency. 

The  fact  of  the  matter  is  that  no  two  spots  on  a  well- 
constructed  sand-cushion  brick  pavement  seem  to  have 
the  same  degree  of  resiliency.  The  deflection  of  various 
pavements  in  Kansas  City  under  a  wagon-wheel  load  of 
1500  lb.  was  measured  by  James  E.  Howard,  formerly  of 
the  United  States  Bureau  of  Standards,  with  a  delicate 
level  spanning  12  in.  Briefly,  it  was  found  that  one-course 
plain  concrete  pavement  6  in.  thick  deflected  0.0002  to 
0.0006  in.  when  tested  as  noted.  Cement-grouted  brick 
pavements  on  a  6-in.  concrete  foundation  deflected  from 
0.0003  to  0.01  in.,  and  stone  blocks  from  0.000.3  to  0.0019 
in.     These  limits  were  determined  bv  a  large  nundjcr  of 


trials  in  each  case  on  a  nundier  of  ))avemcnts  of  different 
ages  in  various  parts  of  the  city  and  are  exclusive  of  trials 
made  near  manholes,  cracks,  expansion  joints,  etc.  The 
older  sand-tilled  brick  pavements  showed  a  much  greater 
\ariati(in. 

The  ])oint  I  wish  to  bring  out  is  that  while  concrete 
pavement  showed  a  very  uniform  deflection,  the  brick 
\aricd  from  a  deflection  that  would  indicate  a  support  as 
rigid  as  the  concrete  foundation  it  rested  on  to  one  .sus- 
l>iciously  like  what  might  be  expected  from  brick  depend- 
ing for  support  entirely  on  arch  or  wedge  action. 

Without  repeating  the  many  arguments  for  or  against 
the  plain  sand  cushion,  it  seems  to  me  that  with  a  prop- 
erly built  brick  or  stone  pavement  the  term  cushion  is  a 
misnomer.  It  is  rather  the  sand  lied  which  levels  up  in- 
equalities in  the  base,  allows  slightly  misshapen  bric'k  to  be 
rolled  down  to  a  smooth  surface  and  beds  each  brick  uni- 
formly. The  sand  bed  for  block  pavements  has  performed 
its  function  with  credit  to  itself,  but  engineers  are  begin- 
ning to  recognize  that  its  vagaries  are  detrimental  to 
the  pavement  that  must  stand  the  severity  of  traflic  in  the 
present-day  large  city.  A  more  perfect  bedding  nuitcrial 
is  obtained  when  cement  enough  to  hold  the  sand  grains 
in  the  bedding  course  is  used.  This  may  be  placed  in  the 
same  manner  as  the  sand  cushion  and  the  blocks  rolled  or 
rammed  into  it  before  the  water  is  added  to  set  the  cement. 
Such  a  construction  will  insure  the  maintaining  of  a 
uniform  bearing  for  the  wearing  surface. 

City  pavements  must  be  so  constructed,  in  order  to 
withstand  modern  traffic,  that  they  will  retain  a  smooth, 
even  surface  and  wear  uniformly.  Traffic  soon  searches 
out  any  variation  or  weakness  in  structure.  The  sand- 
cement  bedding  course  is  an  improvement  over  the  plain 
sand  cushion,  and  maintains  the  blocks  to  uniform  grade 
with  less  variation.  The  sand-cement  mixture  is  as  resil- 
ient as  the  portions  of  a  plain  sand  cushion  that  have 
been  properly  compressed  and  that  properly  bed  the  blocks. 
Clakk  R.  MAyniGO, 
Assistant  City  Engineer. 

Kansas  City,  .Mo.,  Aug.  28,  1915. 


Sir — The  editorial  comment  in  Engineering  News  of 
Aug.  5  in  regard  to  the  substitution  of  mortar  beds  for 
sand  cushions  in  constructing  stone-block  pavements  ex- 
presses very  fully  and  clearly  my  opinion  on  this  subject, 
to  which  I  have  had  occasion  to  refer  in  previous  contri- 
butions on  city  pavements. 

It  is  riiy  belief,  based  both  on  experience  in  construction 
and  on  a  study  of  the  settled  practice  in  the  most  import- 
ant of  the  world's  cities,  that  the  modern  street  pavement 
is  most  successful  when  consisting  of  two  elements — a 
solid,  rigid  foundation  and  a  more  or  less  elastic  renewable 
wearing  surface. 

For  the  foundation,  concrete  is  now  almost  universal. 
The  wearing  surface  is  usually  one  of  two  classes,  com- 
posed either  of  .solid  rectangular  blocks  laid  in  close  con- 
tact, or  of  a  layer  of  mineral  aggregate  filled  with  bitumi- 
nous cement. 

In  asphalt  pavements,  elastii-ity  is  i)rovided  for  by  an 
asphaltic-cement  binder,  and  the  wearing  surface  is  laid 
directly  ori  the  foundation.  Where  there  is  some  inherent 
elasticity  in  the  blocks  as  in  the  case  of  wood,  the  pave- 
ment surface  has  been  most  successfully  constructed  when 
laid  in  close  contact  with  the  foundation. 
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That  tln>re  must  bo  some  similar  provision  for  cla.s- 
ticity  in  tin-  case  of  stone-block  pavements  was  recognized 
not  only  in  I'aris  (as  shown  by  your  quotation)  over  40 
years  ago,  but  also,  to  take  a  single  other  instance,  in 
the  city  of  Liverpool,  where  the  first  of  its  modern  stone- 
block  pavements  was  laid  about  40  years  ago.  The  method 
used  then  has  been  followed  very  closely  ever  since.  The 
practice  of  other  foreign  cities,  .such  as  Hamburg,  can  also 
be  cited  to  substantiate  the  statement  that  the  general  prin- 
ciples for  successful  stone-block  pavements  were  worked 
out  very  nearly  half  a  century  ago,  and  that  there  remains 
very  little  scope  within  which  the  exploiter  of  new  speci- 
fications  can   e.xercise   his    ingenuity. 

In  many  years'  experience  with  brick  and  granite-block 
pavements  I  have  known  of  but  one  case  where  surface 
settlement  was  caused  by  running  of  the  sand  cushion. 
This  was  at  Panama,  after  the  fire  department  in  an 
exce.ss  of  zeal  had  spent  one  Sunday  morning  trying  out 
the  new  fire  hydrants,  unfortunately  selecting  for  this  ex- 
periment a  street  in  the  process  of  paving.  The  result 
was  that  much  of  the  new  sand  cushion  found  its  way  into 
the  equally  new  sewer. 

Laying  granite  blocks  directly  on  a  rigid  foundation  will 
not  prevent  such  pavement  depressions  as  are  found 
in  some  of  our  granite-block  streets,  where  investigation 
always  shows  an  equal  depression  in  the  foundation.  I 
know  of  no  granite-block  pavement  in  this  country  carry- 
ing denser  or  heavier  traffic  than  Lafayette  St.,  New  York 
City,  yet  the  condition  of  its  surface  today  shows  nothing 
upon  which  to  base  criticism  of  the  fact  that  it  was  laid 
on  a  sand  cushion. 

The  almost  perfect  surface  of  the  stone  pavements 
of  Hamburg  and  the  very  uniform  condition  of  those  of 
Liverpool  show  success  over  comparatively  long  periods 
of  time  of  the  generally  accepted  method  of  stone-block 
pavement  construction.  AVhere  the  rigid  foundation 
method  has  been  adopted,  as  in  the  Borough  of  St.  Pan- 
eras,  London,  and  on  certain  streets  in  Birmingham,  the 
method  has  been  followed  to  its  logical  conclusion  by  filling 
the  joints  with  cement  grout,  making  in  effect  a  monolithic 
pavement  subject  to  the  disadvantages  of  that  type  for  city 
street  surfaces.  An  attempt  to  combine  the  two  methods 
by  using  a  rigid  base  and  an  elastic  joint  filler  would  seem 
to  give  none  of  the  advantages  of  either  method. 

One  great  fault  of  our  paving  construction  as  compared 
with  that  abroad  is  our  tendency  to  spend  more  time  on 
specifications  than  on  inspection  and  results.  In  great 
cities  abroad,  specifications  have  only  minor  changes  from 
year  to  year.  In  this  country  it  is  the  ambition  of  each 
administration  to  adopt  specifications  differing  from  those 
of  its  predecessor,  resulting  in  nmch  literature  but  no  im- 
provement in  actual  conditions.  Greater  improvement 
could  be  obtained  in  our  city  streets  by  careful  attention  to 
the  inspection  of  construction  and  subsequent  maintenance 
than  by  any  variation  of  the  many  excellent  specifications 
which  have  been  successfully  tried  out  in  the  past  dozen 
years. 

Henry  AVelles  Durham, 

Consulting  Engineer. 

New  York  City,  Aug.  20,  li)l.-). 

Sir — In  connection  with  the  Committee  on  Specifica- 
tions under  the  Board  of  Public  Service  of  St.  Louis,  I 
have  made  some  study  of  the  conditions  and  character  of 
failure  of  vitrified  brick  pavements.    I  have  also  just  had 


an  opportunity  of  making  observations  on  brick  pavements 
in  a  number  of  Eastern  cities  and  of  comparing  notes 
with  other  engineers,  and  recently  I  made  an  inspection 
of  the  brick  laid  on  the  green  concrete  foundation  in 
Pari.s,  111. 

In  the  editorial  on  the  use  of  mortar  beds  for  brick 
and  granite-block  pavements,  in  Engineering  News  of 
Aug.  5,  1915,  it  is  claimed  that  the  sand  cushion  has  been 
retained  because  it  gives  to  the  pavement  surface  a  cer- 
tain amount  of  resiliency.  Now  it  has  always  seemed  to 
me  that  in  grouted  brick  and  granite-block  pavements  this 
is  exactly  what  it  is  impossible  for  the  sand  to  do.  A 
grouted-brick  pavement  is  a  good  pavement  only  so  long 
as  the  grouted  joints  are  intact.  If  the  whole  paving  sur- 
face acts  as  a  sheet,  it  is  impossible  to  see  how  the  indi- 
vidual blocks  can  receive  any  resilient  aid  from  the  sand 
bed.  After  the  grouted  joints  have  been  broken,  and  I 
believe  this  usually  is  caused  by  defective  support  from 
the  sand  cushion,  the  resilient  action  may  come  into  play, 
but  at  the  same  time  the  pavement  is  practically  ruined. 

A  close  study  of  the  vitrified-brick  pavements  in  St. 
Louis  has  led  to  the  conclusion  that  the  initial  failure  of 
the  pavement  was  caused  by  the  varying  percentages  of 
moisture  in  the  sand  cu.«hion  as  laid,  resulting,  on  drying 
out,  in  a  condition  where  the  wearing  surface  is  supported 
only  at  intervals.  The  pavement  in  the  unsupported  sec- 
tions apparently  breaks  down,  fracturing  the  grouted 
joints.  The  opening  of  the  grouted  joints  naturally  per- 
niits  water  to  get  into  the  sand  cushion,  and  with  the  sand 
fairly  saturated  it  is  quite  possible  to  imagine  that  the 
pounding  of  heavy  loads  causes  a  shifting  of  the  bed,  re- 
sulting in  high  and  low  spots.  Every  evidence  of  this 
type  of  failure  has  been  found  in  St.  Louis  pavements, 
and  the  writer  has  observed  identical  conditions  in  East- 
ern cities. 

From  interviews  with  paving  engineers  of  other  cities, 
it  is  further  believed  that  some  appreciation  of  the  action 
described  has  been  the  reason  for  the  gradual  reduction 
in  many  communities  of  the  de})th  of  sand  cushion  used. 

During  the  past  winter,  a  committee  of  engineers  recom- 
mended, and  the  Board  of  Public  Service  of  St.  Louis 
adopted,  a  type  of  construction  whiclt  eliminates  the  sand 
cushion  entirely.  Two  kinds  of  cushions  are  now  being 
tried.  In  one  of  these,  limestone  screenings  are  substi- 
tuted for  the  sand.  This  material  is  subject  to  ready  com- 
pacting and  has  high  internal  friction.  Its  use  will  cer- 
tainly result  in  the  improvement  of  brick  pavements. 

In  the  second  type  of  construction,  a  1-in.  bed  of  1 :  4 
mortar  is  substituted  for  the  sand  cushion,  and  we  have 
every  reason  to  believe  that  this  will  entirely  cure  the 
troubles  enumerated.  This  latter  type,  or  something 
nearer  the  Paris,  111.,  method  of  construction,  will  be  used 
exclusively  in  St.  Louis  next  year. 

After  visiting  the  work  in  Baltimore,  Md.,  referred  to  in 
Engineering  News  of  Aug.  5,  1915,  p.  276,  and  in- 
specting actual  construction,  I  am  more  convinced  than 
ever  that  the  mortar-bed  type  of  construction  is  a  long 
step  toward  the  realization  of  efficient  brick  pavements. 
The  construction  of  brick  pavements  as  exemplified  in 
Baltimore  and  St.  Louis  is  simpler,  and  if  anything  in- 
volves fewer  contingencies  than  the  old  class  of  work  with 
the  sand  beds.  While  the  ultimate  results  are  still  a  mat- 
ter of  speculation,  it  seems  reasonable  to  Ijelieve  that  this 
construction  will  add  ten  years  or  more  to  the  life  of  brick 
pavements. 
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Tlu'  layinji  of  tlu'  brit'k  on  the  jirocn  foiu-rete  I'ouiul.i- 
tioii  as  exoniplirted  in  Paris,  111.,  appeals  to  nie  as  an  ideal 
|)avenient.  I  was  very  much  impressed  with  the  smooth 
surface  obtained  by  the  use  of  a  hand-roller,  with  the  efh- 
ciency  of  construction,  the  cheapness  of  the  pavement, 
anil  with  the  solid  monolithic  charai-ter  of  the  finished 
work,  if  this  pavement  is  undisturbed,  its  life  would  seem 
to  be  limited  only  by  the  wearing  qualities  of  the  brick. 
In  large  cities,  however,  there  is  one  objection  to  this 
construction ;  that  is  the  great  ditBculty  in  satisfactorily 
repairing  cuts  in  the  pavement.  If  this  can  be  worked  out, 
the  Paris  tyiK'  of  pavement  is  ideal. 

This  method  of  construction  will  also  remove  to  a  very 
great  extent  the  objection  to  brick  pavements  on  account 
of  noise;  for  it  is  clearly  demon.strated  in  the  Paris  pave- 
ments that,  although  there  is  a  rumble  from  steel  tires 
jjassing  over  brick  laid  on  a  sand  cushion,  there  is  only  a 
slight  rattle  from  the  same  vehicle  on  the  new  mono- 
lithic work. 

W.  W.  HoRNEli, 

Engineer  in  Charge  of  Design 

of  Sewerage  and  Paving. 
St.  Louis,  Mo.,  Aug.  18,  liil.j. 


WeTTy  Seipvace  Be  F2°e®? 

Sir — In  Enijineerin;/  Xnrs  of  Aug.  .5,  1915,  Gen.  H.  M. 
Chittenden  says: 

The  freedom  of  the  public  highway  is  a  freedom  of  use. 
If  anyone  wishes  to  walk  or  drive  along  it  or  transport 
goods,  the  public  makes  no  charge.  But  the  public  does  not 
undertake  to  transport  him  or  his  goods,  except  in  special 
cases,  one  of  which  is  the  ferry.  .  .  .  [On  the  ferry]  it 
carries  the  passenger  and  goods.  The  user  is  thus  saved 
the  expenditure  of  physical  energy  of  himself  and  animals, 
wear  and  tear  of  equipment,  expenditure  of  fuel  oil,  etc.,  in 
motor  conveyance,  over  the  route  of  the  ferry.  For  this 
service,  which  is  entirely  special  and  in  addition  to  that 
afforded  by  a  bridge,  it  is  right  that  the  user  should  pay.  He 
is  simply  paying  for  a  service  which,  in  the  ease  of  a  bridge, 
he  performs  himself. 

I  submit  that  the  distinotion  here  set  up  between  the 
road  and  the  bridge  (on  the  one  hand)  and  the  ferry  (on 
the  other)  is  wholly  artificial  and  inconsequential  and 
quite  inadequate  to  justify  anv  difference  of  pi'actice  as  to 
tolls. 

By  building  the  road  or  the  bridge  or  the  ferry,  the 
public  spares  to  the  u.ser  a  far  greater  ''expenditure  of 
physical  energy  of  himself  and  animals,  wear  and  tear  of 
equipment,"  etc.,  than  by  merely  moving  him  and  his 
goods  over  a  small  part  of  the  line.  When  we  have  swal- 
lowed the  camel  by  constructing  the  line,  why  strain  at  the 
gnat  of  merely  moving  persons  and  chattels  over  an  insig- 
nificant portion  of  it? 

Geu.  Chittenden  finds  also  that  '"ferries  are  special 
and  exceptional  facilities,  affecting,  as  a  rule,  only  limited 
portions  of  the  comnuinity,"  and  that  ''to  make  them  free 
would  thus  be  taxing  a  whole  community  for  a  special 
benefit  to  a  limited  portion.'' 

But  the  users  of  the  ferry  (like  the  users  of  a  bridge — 
also  "a  special  and  exceptional  facility")  are  100  per  cent, 
of  the  users  of  the  entire  line.  And  probably  there  are 
members  of  the  community  who  seldom  or  never  use  any 
part  of  the  particular  highway  in  question.  By  the  same 
token,  it  would  be  unfair  to  tax  these  members  for  the 
benefit  of  those  who  use  the  highway  extensively,  or  to 
tax  the  bachelor  for  the  maintenance  of  public  schools; 
but  the  bachelor  (permitted  to  reside  in  a  community  up- 


lifted i)y  a  ])ul)lic-school  sy.steni)  receives  (cannot  hclj) 
receiving)  in  return  for  his  taxes  a  value  infinitely  trans- 
cending the  mere  cost  of  tuition  of  a  family  of  children; 
and  since  each  of  us  is  really  a  public  .servant,  it  is  to  the 
public's  interest  to  facilitate  onr  operations. 

.John  C.  Th.vutwixe,  Jii. 
2ru  S.  4th  St.,  Philadelphia,  Aug.  20,  1915. 

MiEitlsiiry  Eiragiicaeer  ^eseipvisds 

•Sir — It  is  probable  that  every  engineer  is  anxious  to 
render  himself  serviceable  to  his  country  in  assuring  her 
integrity  and  safety,  but  this  same  engineer,  with  his  deep- 
seated  sense  of  economy  and  efficiency,  cannot  bring  him- 
self to  see  the  immediate  necessity  of  giving  up  an  appre- 
ciable portion  of  his  time  at  the  most  efficient  period  of 
his  life  to  join  a  reserve  corps  and  learn  how  to  be  an 
engineer  from  the  viewpoint  of  an  army  officer.  Or,  to 
put  it  in  another  form,  he  fails  to  .see  why  he  is  not  as 
good  an  engineer  without  a  military  training  as  he  would 
i)e  were  he  imbued  with  the  more  or  less  deplorable  spirit 
of  the  military  caste. 

Why  not  let  the  Secretary  of  War  organize  a  civilian 
lioard  of  engineers  who,  acting  in  conjunction  with  the 
army  engineep,  can  work  out  and  codify  the  problems  to 
be  met  and  their  solutions?  The  results  of  these  re- 
searches could  be  recorded  in  suitable  handbooks  and  thus 
rendered  available  to  every  engineer.  The  problems  under 
war  conditions  should  not  be  so  much  greater  than  under 
peace  that  the  fundamentals  could  not  be  mastered  in  a 
similar  manner  to  the  standardized  problems  of  any  engi- 
neering work.  With  this  manual  available,  any  engineer 
who  has  had  a  reasonable  amount  of  practical  experience 
could  easily  master  the  standardized  details  and  become 
a  "military  engineer  reservist"  without  any  trouble.  Then 
let  him  signify  to  the  proper  authority  his  willingness  to 
dedicate  his  service  to  the  cause  of  his  country  if  needed, 
have  his  name  recorded  with  the  usual  formalities,  and  he 
becomes  available  without  further  trouble  or  expense  in 
case  of  war.  In  this  way  each  reservist  engineer  could 
become  a  nucleus  about  which  could  be  gathered  unlimited 
assistants  in  emergencies,  and  the  country  would  have  a 
reserve  engineer  corps  of  unparalleled  magnitude. 

The  idea  is  presented  for  consideration  with  the  hope 
that  it  may  lead  to  some  result  that  will  render  available 
to  the  country  the  brains  of  the  combined  engineering 
profession  without  the  economic  waste  of  actual  military 
service  during  times  of  peace. 

Herbert  D.  Mexdexh.^ll, 

Consulting  Engineer. 

.Tacksonville,  Fla.,  An?.  14,  1915. 


HOTES  AHD  QUERIES 


The  Paddle  Wheel  aw  a  Pump  is  the  subject  of  inquiry  by  an 
engineer  in  Fresno.  Calif.  He  asks  whether  any  engineer  in 
the  United  States  has  ever  constructed  and  utilized  for  raising 
water  a  scoop  wheel  of  the  type  extensively  used  in  Holland 
and   illustrated  in  "Engineering  News"  of  May  19,   1910,  p.  582. 

Cleanini^  llachines  are  the  subject  of  an  inquiry  just  re- 
ceived from  the  chief  engineer  of  a  Western  railway.  A 
machine  is  wanted  which  can  be  used  to  clean  dirt,  rubbish, 
etc.,  from  stone-ballasted  track  as  well  as  from  track  at  sta- 
tions where  the  ties  are  embedded  in  concrete.  It  is  thought 
that  some  manufacturer  may  possibly  have  developed  a 
vacuum  cleaner  for  this  special   work. 
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"'At  the  opeiiiug  of  navigation  on  the  Great  Lakes  this 
spring,  the  Cincinnati,  Hamilton  &  Dayton  Ey.  surprised 
its  patrons  with  a  new  coal-handling  i)lant,  dock  and 
yard  at  Toledo,  the  road's  principal  port  on  Lake  Erie. 
While  transportation  was  closed  the  old  facilities  in  the 
Rossford  district  on  the  Maumee  River  were  replaced. 
There  is  here  how  one  of  the  three  largest  car  dumpers 
in  the  country. 

Y.VKUS  AND  Dock 

The  work  for  the  new  coal  terminal  involved  the  con- 
struction of  803  ft.  of  concrete  dock,  concrete  founda- 
tions for  the  imloader,  approach  and  run-off  trestles, 
the  relaying  of  the  load  and  empty  yards,  and  the  erec- 
tion of  the  unloadcr  frame  and   machinery.     The  ne\7 


<)\crluad.  It  is  designed  to  dump  40  cars  per  hour; 
l)ut  up  to  49  have  been  handled. 

The  cradle  rail  is  30  ft.  above  the  lake  level,  which  is 
higlier  than  normally  seen ;  this  change  is  made  to  reduce 
to  a  minimum  the  amount  of  lift  of  cars  in  the  machine. 

The  chief  new  feature  on  this  machine  is  a  disappear- 
ing mule  for  pushing  the  cars  up  to  the  dumper  platform 
(Fig.  2).  This  necessitates  a  trough  in  the  approach 
track  deep  enough  to  let  the  mule  pass  down  under 
incoming  railway  cars,  and  a  track  on  the  bottom  as 
well  as  the  top.  Formerly  it  was  necessary  to  wait  for 
the  mule  to  get  back  into  its  pit  before  bringing  in  a 
fresh  car;  with  this  scheme  cars  are  fed  into  the  foot 
of  the  incline  while  the  mule  is  coming  down  underneath 
them. 

There  are  two  switch  gates  operated  by  steam  cylin- 
ders controlled  by  the  reversing  haulage  engines  so  that 
when  the  engines  are  started  hauling  the  mule  is  shifted 


FIG.  1.     THE  TOLEDO  COAL-CAR  DUMPER  OP  THE  CINCINNATI,   HAMILTON  &   DAYTON  RY. 


load  yard  has  a  capacity  for  140  cars  and  the  empty 
yard  for  96  cars.  South  of  the  dock  is  a  classification 
yard  with  a  capacity  for  3000  cars. 

The  dock,  except  at  the  unloaders,  is  of  reinforced 
concrete  on  piles  cut  off  18  in.  below  the  water  line. 
The  front  line  is  of  tongue-and-groove  sheet  piling.  Tie 
rods  run  back  from  the  concrete  to  inshore  deadmen. 
The  section  at  the  unloadcr  is  of  the  same  general  con- 
struction except  that  a  line  of  battered  piles  is  omitted 
and  the  concrete  is  anchored  to  the  macliine-foundation 
slab. 

Desigx  of  Car  Dumper 

iMachines  for  picking  up  and  dumping  coal  cars  are 
ot  new,  but  there  are  few  the  size  of  this  one,  which 
shows  the  latest  practice.  When  the  Pennsylvania,  Nor- 
folk &  Western  and  Baltimore  &  Oliio  roads,  and  other 
large  coal  shifjpers,  proposed  to  increase  the  capacity  of 
their  cars  from  .50  and  75  tons  to  90,  it  became  neces- 
sary to  increase  the  strength  of  the  car  dumpers.  This 
machine  and  its  two  immediate  predecessors  were  there- 
fore built  to  lift  a  total  load  of  140  tons — leaving  lee- 
way to  care  for  possible  100-ton  cars  with  lO-per  cent. 


to  the  upper  track,  and  when  the  mule  is  lowered  the 
gates  on  the  incline  are  set  to  drop  the  mule  upon  the 
under  track. 

To  reduce  the  work  required  of  the  dumper  boilers 
and  engines,  counterweights  have  been  added  to  bal- 
ance the  dead-weight  of  the  machine.  There  are  two 
50-ton  boxes  of  iron  punchings  traveling  up  and  down 
on  the  back  of  the  dumper. 

Large  (33x24-in.)  slow-speed  engines  are  used  on  both 
haulage  and  tipple  hoist.  Two  other  engines  serve  the 
coal  pan  and  distributing  chute.  Two  350-hp.  inter- 
nally fired  Scotch  marine  boilers  furnish  steam.  The 
machine  has  a  revolving  trimmer  operated  by  an  elec- 
tric motor ;  otherwise  all  the  motions  are  made  by  steam. 

Operation  of  Dumper 

The  cars  come  dovm.  grade  from  a  feed  yard  and  go 
over  the  mule  pit  to  the  dumper  incline,  whereupon  the 
mule  rises  out  of  the  pit,  comes  up  back  of  the  car 
and  pushes  it  up  on  the  tipple.  The  platform  and  car 
are  tilted  sideways,  the  car  being  automatically  gripped 
by  four  large  clamps.  The  maximum  inclination  is 
70  deg. 


Si'litonilHT  0.  1915 
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The  ciial  is  ivrfiM'cl  (in  a  pan  wliicli  is  lifted  by  scicws 
to  follow  the  car.  The  pan  discharges  into  a  chute  and 
an  operator  on  the  pan  directs  the  travel  of  coal  to  dif- 
ferent parts  of  the  boat.  When  the  car  is  empty  the 
cradle  is  returned  to  its  original  position  and  the  u])- 
coniing  loaded  car  pushes  the  empty  off  the  platform 
and  it  runs  down  grade  to  the  storage  yard. 


CoNSTliUCTION'   AND    RliECTlON 

Contracts  for  the  foundations  and  dock  were  let 


Nov.   1,   IDll,   and   preparations   were   rushetl. 


IxHll 

The  old 


Stone  and  ci'nicjit  were  lirou;:ht  in  by  rail,  and  sand 
by  boat.  The  mixing  jilant  was  about  LOGO  ft.  south  of 
the  car  dumper  and  here  was  equipment  for  heating  all 
the  material.  Concrete  was  hauled  in  bottom-dump 
buckets  on  narrow-gage  flat  cars.  A  boiler  plant  at  tlie 
unloader  foundations  kept  the  concrete  warm  after  plac- 
ing, so  that  the  weather  never  interrupted  work.  Some 
of  the  concrete  was  placed  while  the  outside  temperature 
was  as  low  as  12  deg.  below  zero. 

The  machine  foundations  were  completed  Feb.  8,  1915. 
The  nnilc-pit  concrete  was  finished  Mar.  7. 


FICJS.  2  TO  .>;.     DETAILS  OF  TOLEFX)  CAR  Dl'MPER 
-Mule  pit  and  approach  incHne.    Fig.  3 — Mule.    Fig.  4 — Tilted  oar,  pan  anil  cliute 


Fiy.  0 — Chute  Uiaeh: 


plant  was   abandoned   on   Dec.   2   and   work   started    the 
next  day. 

Piles  in  front  of  the  old  dock  were  driven  by  floating 
equipment,  using  steam  hammers.  Land  drivers  were 
used  back  of  the  old  dock.  A  tug  kept  the  river  ice 
broken  up  and  clear  of  the  work.  The  unloader  foun- 
dation was  first  laid  and  then  the  dock  piles  nearby  were 
driven.  The  fill  between  docks  was  started  and  the  pile 
driving  pushed  further  along,  then  fill  was  made  to  the 
level  of  the  concrete. 


The  first  structural  member  was  set  Feb  15,  and  the 
erectors  worked  for  a  time  in  two  shifts — early  morning 
to  noon  and  noon  to  night.  In  65  working  hours  the 
main  frame  was  ready  for  the  riveters,  who  worked  in 
four  gangs  in  the  midst  of  erection  of  other  structural 
material.  By  this  time  the  machinery  began  to  arrive, 
and  its  installation  was  started  along  with  the  piping 
work,  sheeting,  glazing,  etc. 

The  rapid  erection  was  largely  due  to  the  way  in  which 
the  material  was  handled.     The  parts  were  made  up  from 
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the  drawings  of  the  Cleveland  and  Sandusky  machines, 
■which  course  saved  time.  A  schedule  was  in  force  giv- 
ing the  time  allowed  for  starting  eacli  part  of  the  con- 
struction, the  time  for  riveting,  installing  machinery 
parts,  etc.  There  are  about  400  tons  of  structural  ma- 
terial in  the  dumper  and  350  tons  of  machinery. 

The  reconstruction  of  the  railroad  yards  started  Dec. 
6,  1914,  and  was  completed  April  12  when  the  machine 
was  ready.  The  new  elevation  was  about  9  ft.  above 
the  old  and  the  filling  material  was  waste  cinder  and 
slag  hauled  to  the  site  in  standard-gage  cars. 

The  approach  and  run-off  trestles  were  erected  by  the 
substructure  contractor,  the  material  being  fomied  near- 
by and  handled  with  a  locomotive  crane. 

The  design  and  construction  of  this  terminal  were  im- 
der  the  direction  of  F.  L.  Stuart.  Chief  Engineer,  B.  & 
0.  R.R.,  and  the  work  was  prosecuted  under  the  super- 
vision of  A.  'SI.  Kinsman,  Engineer  of  Construction,  W. 


portion  of  the  hull  under  water  of  nionel-metal  plates, 
using  steel  plates,  however,  above  the  water  line.  Monel 
metal  is  an  alloy  produced  and  marketed  by  the  Inter- 
national Nickel  Co.  and  named  in  honor  of  Ambrose  Mon- 
ell,  its  President.  It  is  an  alloy  containing  about  67% 
nickel  and  27%  copper.  As  might  be  expected  from  these 
chief  constituents,  the  metal  is  highly  resistant  to  corro- 
sion.   It  has  a  strength  about  equal  to  that  of  mild  steel. 

According  to  the  statement  of  the  builders,  it  was  the 
original  intention  of  the  vessel's  designer,  William  Gard- 
ner, to  use  monel  metal  for  the  stem  of  the  vessel,  the 
rudder  frame  and  the  propeller  frame,  as  well  as  for 
fhe  under-water  plating.  Some  difficulty  was  found  in 
producing  these  parts  in  monel  metal  with  the  necessary 
accuracy  and  freedom  from  warping,  and  it  was  finally 
tletermined  to  use  steel  for  these  pieces  instead. 

The  framing  of  the  hull  was  of  steel  bulb  angles. 
Monel-metal  rivets  were  intended  to  be  used  in  all  monel- 
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FIG.    6.      PLAN    AND    ELEVATION    OF    NEW^    TOLEDO    CAR    DUMPER 


S.  Bouton,  Engineer  of  Bridges,  A.  H.   Griffith,  Assis- 
tant Engineer,  and  P.  Callahan,  Resident  Engineer. 

The  Smith-MeCormick  Co.,  of  Easton,  Penn.,  were 
the  contractors  for  substructures  and  trestles.  The 
dumper  was  designed,  built  and  erected  by  the  AVellman- 
Seaver-Morgan  Co.,  of  Cleveland. 

Gal'^asanc  C®2'2°®sn®Ba  ID^sia^^es 

A  very  large  new  sailing  yacht,  the  "Sea  Call,"  built 
for  Alexander  Smith  Cochrane,  of  Yonkers,  N.  Y.,  at  a 
cost  said  to  have  been  in  the  neighborhood  of  half  a 
million  dollars,  has  been  so  injured  by  corrosion,  within 
three  months  after  her  launching,  that  she  has  been  dis- 
mantled and  scrapped.  The  case  is  of  especial  interest 
to  engineers,  as  it  is  one  of  the  most  remarkable  instances 
on  record  of  serious  damage  resulting  from  the  galvanic 
action  of  dissimilar  metals  in  a  structure  exposed  to  sea 
water. 

The  yacht  was  intended  by  its  owner  for  ocean  cruis- 
ing. He  desired  to  visit  out-of-the-way  corners  of  the 
world  where  no  facilities  exist  for  dry-docking  or  haul- 
ing vessels  out  of  the  water  to  remove  marine  growths 
from   the   hull.     It  was   therefore   decided  to   build   the 


metal  plates.  In  a  very  few  cases,  however,  steel  rivets 
were  used  by  mistake  in  the  monel-metal  under-water 
plating.  Attention  was  first  attracted  to  the  serious  cor- 
rosion that  was  going  on  by  the  failure  or  total  disap- 
pearance of  one  of  these  steel  rivets.  A  stream  of  water 
entering  through  the  open  rivet  hole  was  temporarily 
stopped  by  a  pine  plug  and  later  by  sending  down  a  diver 
who  put  in  a  steel  bolt  as  a  permanent  repair.  In  a  very 
few  weeks,  however,  this  bolt  was  also  eaten  away.  About 
this  time  it  was  decided  to  haul  the  yacht  out  of  the 
water  to  remove  the  marine  growths  that  had  accumu- 
lated on  the  hull,  for  it  waj  found,  contrary  to  the  ex- 
pectation of  the  designers,  that  the  salt  water  had  so 
little  effect  on  the  monel-metal  plates  that  the  hull  rap- 
idly accumulated  enough  "grass"  to  check  the  vessel's 
progress.  The  serious  corrosion  which  had  taken  place 
on  the  steel  parts  under  water  was  discovered  when  the 
hull  was  exposed  to  view. 

The  mo.st  severe  corrosion  took  place  on  the  thin  steel 
rib  which  forms  the  outer  frame  of  the  rudder  (the  rud- 
der itself  being  covered  with  monel-metal  plates).  The 
reason  why  the  corrosion  was  so  severe  here  was  very 
likely  because  of  the  rapid  flow  of  water  across  the  rud- 
der edge,  removing  the  corrosion  as  fast  as  it  took  place 
and  thus  presenting  clean  metal  to  the  action  of  the  elec- 


September  9,  11)  I 


KN(i  I  N  K  K  IJ  1  X  (i      N  K\\  S 


523 


trie  current.  A  similar  elTect,  almost  as  severe,  took 
])lace  on  the  steel  stem  of  the  vessel.  Deep  pits  were 
eaten  into  the  steel.  There  was  heavy  corrosion  also  on 
the  steel  propeller-frame  casting'  and  rudder  shank. 

The  monel  metal  itself,  as  would  be  expected,  sliowed 
not  the  sliffhtest  evidence  of  corrosion  anywhere ;  and  had 
tiie  corrosion  been  confined  to  these  outer  steel  pieces 
described,  they  could  probably  have  been  replaced  at  no 
serious  expense  by  similar  parts  of  monel  metal  and  the 
sjalvanic  action  thus  terminated.  A  more  serious  situa- 
tion, however,  was  presented  by  the  interior  of  the  vessel. 
It  was  clearly  evident,  from  the  action  on  these  exterior 
steel  parts,  that  as  the  interior  steel  framing  was  con- 
nected to  the  monel-metal  plates,  corrosion  would  be  in- 
evitable there  under  the  action  of  the  bilge  water.  The 
]irobability  that  this  might  proceed  unnoticed  until  the 
vessel's  structure  would  be  seriously  weakened  was  doubt- 
less the  consideration  that  led  to  the  decision  to  cut  up 
for  scrap  a  vessel  which  had  been  launched  no  longer 
ago  than  last  ]March. 

The  "Sea  Call"  was  150  ft.  long  on  the  load  water 
line,  witli  a  length  over  all  of  214  ft.,  her  bow  having 
an  enormous  overhang.  The  beam  of  the  vessel  was  33 
ft.  6  in.  and  the  draft  was  18  ft.  The  vessel  had  a  heavy 
lead  keel  covered  with  monel  plates  and  in  addition  a 
large  centerboard.  It  was  to  be  equipped  with  a  400-hp. 
internal-combustion  engine  as  auxiliary  power,  but  the 
engine  was  never  installed. 

The  }-acht  was  dismantled  at  the  yards  of  her  builders, 
Geo.  Lawley  &  Sons,  at  Nepon.set,  Mass.  On  Tuesday, 
Aug.  24,  the  hull  was  hauled  out  of  the  water  on  the 
marine  railway  at  the  Lawley  yards,  where  it  was  in- 
spected by  one  of  the  editors  of  Engineering  JVews. 

The  possibility  of  galvanic  corrosion  occurring  had 
evidently  suggested  itself  to  the  designers  of  the  vessel, 
for  we  are  informed  that  experiments  extending  over 
several  mouths  were  made  at  the  Lawley  yards  on  plates 
of  monel  metal  and  steel  electrically  connected  and  im- 
mersed in  sea  water.  These  experiments,  we  are  in- 
formed, showed  no  appreciable  corrosion  of  the  steel  and 
no  measurable  current  in  the  wire  connecting  the  plates, 
and  it  was  therefore  deemed  safe  to  proceed  with  the 
construction  of  the  "Sea  Call"  on  the  lines  described. 
The  present  condition  of  the  vessel,  however,  is  indis- 
putable evidence  that  the  conditions  in  the  boat  itself 
were  entirely  different  from  those  which  existed  in  mak- 
ing the  experiments  referred  to.  It  is  doubtless  true 
that  the  area  of  monel  metal  exposed  to  the  sea  water 
being  very  large  in  comparison  with  the  area  of  steel  ex- 
posed, the  corrosion  of  the  steel  was  concentrated. 

It  seems  indeed  strange  that  some  such  action  should 
not  have  been  foreseen  in  view  of  the  large  amount  of 
experience  on  record  as  to  the  effect  of  galvanic  action 
between  steel  and  some  of  the  copper  alloys  when  im- 
mersed in  sea  water.  Monel  metal,  we  are  informed, 
is  almost  identical  with  manganese  bronze  in  its  elec- 
trical relation  to  steel  when  connected  as  a  galvanic  cou- 
ple. In  shijxs  which  use  manganese-bronze  propellers  it 
has  become  common  practice  to  attach  plates  of  zinc 
to  the  hull.  As  the  zinc  is  more  electro-positive  than 
the  steel,  the  corrosion  due  to  the  galvanic  action  with 
the  manganese-bronze  propeller  is  concentrated  upon  the 
zinc  and  the  steel  is  protected. 

Only  a  few  miles  distant  from  the  Neponset  shipyard  is 
the  Charles  Eiver  dam.     On  the  lock  sjates  of  this  dam 


truck  axles  of  manganese  bronze  were  used.  In  J<Jii</i- 
neerimj  News  of  Mar.  18,  1909,  Edward  C.  Sherman 
described  the  extensive  tests  which  were  carried  on  to 
ascertain  the  amount  of  galvanic  action  that  would  take 
place  on  steel  and  manganese  bronze  joined  electrically 
and  immersed  in  sea  water.  As  a  result  of  these  tests 
the  steel  portions  of  the  dam  were  protected  from  cor- 
rosion by  wrapping  zinc  sheets  around  the  bronze  axles. 


Mimiiraeapolns  FaEfteip  Fsitieiraft- 
(Case  DecisflOffa 

The  .Jewell  water-filter  patent-infringement  suit  (Ira 
H.  Jewell  vs.  City  of  Minneapolis)  was  decided  for  the 
must  part  against  the  city  early  in  August,  1915,  by  the 
United  States  District  Court  for  Minnesota,  Fourth  Di- 
vision. The  original  petition  alleged  infringement  of 
three  patents,  but  was  narrowed  before  the  case  came  to 
decision  by  striking  out  one  patent  entirely  and  some  of 
the  claims  of  the  others. 

The  patent  stricken  out  of  consideration  was  No. 
649,409.  This  was  on  the  combination  with  a  filter  bed. 
of  a  filtered  water  chamber  beneath  the  bed,  with  columns 
supporting  the  bed  from  the  bottom  of  the  chamber  and 
means  for  forcing  the  water  up  from  the  chamber  through 
the  bed. 

Patent  No.  649,410,  on  central  control  of  filter  opera- 
tion, was  finally  contested  on  claims  1,  2,  6,  7,  8  and 
9.  Claim  1,  which  was  the  only  one  allowed,  read  as 
follows : 

A  filter  provided  with  a  system  of  controHing  valves  which 
are  provided  witli  actuating  devices  located  so  as  to  be  ac- 
ce.ssible  for  control  from  a  single  position  of  an  operator. 

The  city  contested  this  claim  on  the  ground  of  antici- 
pation, alle,ging  that  the  use  of  power-operated  in  place 
of  hand-operated  valves  did  not  constitute  novelty  and 
invention,  but  the  judge,  although  admitting  doubt,  gave 
the  benefit  of  the  doubt  to  the  plaintiff.  The  claims  de- 
nied were  on  a  whole  filter  system  controlled  "from  a 
single  position  of  an  operator." 

The  third  patent  at  issue,  Xo.  649,411,  was  pressed 
only  as  regards  claim  14,  as  follows: 

A  filter  comprising  a  tank  having  a  tapered  lower  end  and 
an  opening  at  the  bottom  of  the  same,  a  screen  at  tlie  lower 
end  of  the  tank  in  line  with  said  opening,  a  granular  filter-bed 
within  said  tank,  the  part  of  said  bed  contained  within  the 
tapered  portion  of  the  tank  being  made  of  relatively  large 
granules  w'hereby  water  passing  upwardly  there-through  in 
washing  the  filter  is  laterall.v  deflected  so  as  to  be  distributed 
throughout  all  parts  of  the  bed  and  a  screen  interposed  be- 
tween said  larger  granules  and  the  part  of  the  bed  above  the 
same. 

This  claim  the  court  sustained,  regardless  of  the  city's 
claims  of  anticipations  by  Hyatt  and  others.  Although 
not  asserting  that  Jewell  invented  high-velocity  filter 
washing,  the  judge  declared  that  the  arrangement  de- 
scribed in  the  claim  made  such  washing  "a  practical  and 
efficient  process." 

Engineering  Xeirs  is  informed  that  the  screens  be- 
tween the  gravel  and  sand  for  holdin.o;  the  gravel  in  posi- 
tion during  the  washing  operation  were  discarded  in  the 
12  filters  of  the  Minneapolis  plant  about  a  year  ago  and 
that  neither  screens  nor  substitutes  therefor  were  used 
in  the  four  new  filters  built  since  the  beginning  of  the 
suit. 

The  city  will  appeal  from  the  decision  on  lioth  patents. 
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Stoipsim  Se-wer  Btuis'sfts 

A  hoavv  riiiiirall  at  Baltimore.  Md.,  on  Aug.  12  sur- 
eharsiod  and  burst  an  old  storm  sower  ui  Patterson  Park, 
floodin«r  a  swimming  pool  and  adjaeent  land.  The  sewer 
was  7  ft.  in  diameter,  with  a  two-ring  brick  arch,  and 
with  only  12  to  18  in.  of  cover  where  the  fracture  oc- 
curred. The  arch  split  and  lifted  along  the  crown  for 
50  ft.,  then  settled  back  in  place  without  entirely  col- 
lapsing. Had  the  cover  been  deeper  it  is  believed  that 
the  sewer  would  have  withstood  the  pressure.  The  swim- 
ming pool  was  drained  and  closed  for  several  days,  thor- 
oughly cleaned  and  again  put  in  use. 

The  burst  sewer  was  built  in  1889  and,  like  other  old 
storm  .sewers  iiT  Baltimore,  was  maintained  by  the  city 
engineer's  department.  It  was  a  branch  of  what  is 
known  locally  as  the  Harris  Creek  drain  and  carried 
the  flow  of  bgiers  Run.  The  Linwood  Avenue  relief 
drain,  of  1 21/4x1 214-ft.  horse.shoe  section,  now  nearly 
completed  by  the  Baltimore  Sewerage  Commission,  will 
.  erve  this  district.  For  the  foregoing  information  credit 
is  due  to  Calvin  W.  Hendrick,  Chief  Engineer,  Baltimore 
Sewerage  Commission. 


The  city  of  Erie,  Penn.,  has  employed  the  engineering 
firm  Gannett  &  Seelye,  of  Harrisburg,  Penn.,  to  inves- 
tigate and  report  on  methods  of  preventing  .serious  floods 
in  Mill  Creek  (see  report  of  flood  in  Engineering  News, 
Aug.  12,  1915,  p.  326).  A  force  of  24  engineers  and  sur- 
veyors is  already  at  work  making  a  complete  topographic 
survey  of  the  creek  and  investigating  possible  reservoir 
sites  "and  deflection  schemes  in  the  upper  watershed.  At 
present  there  is  every  prospect  that  the  city  will  go  ahead 
with  construction  when  the  proper  solution  is  determined 
upon. 

Hew  CoEaftipacft  foir  ftlh©  Aust^oinffiSiftac 

The  Chicago  &  Alton  R.R.  has  placed  a  contract  for 
the  exchange  of  mail  between  trains  and  stations  by  the 
automatic  system  of  the  Hupp  Automatic  Mail  Exchange 
Co.  This  contract  applies  to  the  Chicago  and  St.  Louis 
line,  284  miles,  with  25  mail  stations,  and  the  equipment 
is  expected  to  be  ready  for  service  within  a  few  months. 

Various  automatic  systems  have  been  devised  and  tried 
at  different  times,  with  the  purpose  of  replacing  the  hand- 
operated  catcher  on  the  mail  cars  and  the  practice  of 
throwing  mail  bags  from  the  cars  by  hand,  but  this  is 
believed  to  be  the  first  case  of  the  use  of  such  a  system  in 
regular  service  on  a  long  stretch  of  line. 

Mechanism  on  the  car  automatically  opens  and  closes 
the  door,  swings  out  and  returns  the  catcher,  and  operates 
the  mail-delivery  chute.  The  mechanism  is  put  into 
action  by  a  track  device,  or  trip,  as  the  train  approaches 


the  exchange  point.  The  liags  to  be  taken  are  hung  to 
mail  cranes  in  the  usual  manner,  but  any  number  of  bags 
can  be  taken  at  each  station.  The  bags  delivered  fall 
into  a  trough  alongside  the  track,  thus  reducing  the  lia- 
bility of  damage  to  the  mail.  Both  ordinary  and  parcel 
mail  will  be  handled.  An  experimental  plant  was  in- 
stalled on  this  railway  about  a  year  ago. 

;*' 

The  entire  passenger-elevator  equipment  of  the  Bowling 
Green  Building,  New  York  City,  ^vas  shut  down  because 
of  a  pipe  breakage,  at  noon  on  Sept.  3.  The  seven  ele- 
vators were  of  the  hydraulic  type  manufactured  by  the 
Otis  Elevator  Co.,  and  were  installed  when  the  building 
was  erected,  about  12  years  ago.  The  accident  was  caused 
by  the  breaking  of  a  supply  pipe  between  the  storage 
tank  and  an  operating  valve.     No  one  was  injured. 


A  Wreck  in  !»innacle  Tunnel,  Vn..  occurred  recently,  as 
the  result  of  a  broken  rail  on  the  outside  of  an  S-cleg.  curve, 
according  to  F.  I.  Cabell,  Chief  Engineer  of  the  Chesapeake  & 
Ohio  Ry.  The  Coal  River  Ry..  on  which  the  tunnel  is  located, 
is  a  branch  line  of  the  C.  &  O.,  which  connects  with  the  main 
line  of  the  latter  at  St.  Albans,  W.  Va.  The  tunnel  is  360  ft. 
long  and  except  for  a  small  portion  of  its  length  at  each  end 
is  lined  with  timber.  The  alignment  through  it  is  an  8-deg. 
curve.  A  train  consisting  of  locomotive,  express  car,  mail-and- 
baggage  car  and  three  coaches  was  moving  eastward  when  it 
struck  the  broken  rail  90  ft.  from  the  west  portal.  The  rail 
was  piped  through  the  center  of  the  head  in  such  a  way  that 
it  could  not  be  detected  by  ordinary  inspection.  Fifty  feet 
east  of  the  point  of  derailment  the  derailed  coaches  knocked 
down  23  lin.ft.  of  timber  lining,  which  allowed  the  timber 
arch  and  packing  above  to  fall  and  crush  one  end  of  one  of 
the    coaches,    resulting    in   serious    injury    to   six    persons. 

Tiniber-PreservinB  Plants  in  the  United  States  numbered 
122  in  1914,  according  to  a  report  just  issued  by  the  Forest 
Service  Bureau  of  the  Department  of  Agriculture.  Of  these 
plants,  100  were  of  the  pressure-cylinder  type.  The  returns 
received  from  three-fourths  of  the  plants  show  a  consump- 
tion by  them  last  year  of  over  79,000.000  gal.  of  creosote  oil 
and  of  more  than  27,000,00  lb.  of  zinc  chloride,  besides  2,000,- 
000  gal.  of  other  preservatives,  such  as  coal  tar  and  crude  oil. 
Nearly  160,000.000  cu.ft.  of  timber  was  treated,  an  Increase 
ot  about  7,000,000  cu.ft.  over  1913  and  35,000,000  cu.ft.  over 
1912.  The  rapid  growth  of  the  indu  ;t:  y  is  also  shown  by  the 
fact  that  in  1895  there  were  only  15  timber-preserving  plants 
in  the  United  States.  While  the  largest  use  of  timber  pre- 
servation is  for  railway  ties,  the  room  for  further  growth  in 
the  industry  is  indicated  by  the  fact  that  as  yet  only  about 
30  7,,  of  the  railway  ties  used  are  treated  with  preservative. 

The  Ontstandias  Contracts  on  the  extensions  to  the  New 
York  Rapid  Transit  system  on  Aug.  1,  1915,  amounted  in 
ro"nd  numbers  to  $160,000,000,  and  about  20,000  workmen  are 
engaged.  Over  60  sections  are  now  under  contract,  and  the 
remaining  sections,  about  20  in  number,  will  probably  be 
put  under  contract  before  the  end  of  the  year. 

Bids  for  58  Mi.  of  Construction  Railway,  in  connection 
with  the  Hetch  Hetchy  water-supply  for  San  Francisco,  will 
be  asked  within  the  next  two  months  by  M.  M.  O'Shaughnessy, 
city  engineer  of  San  Francisco.  The  railway  will  extend  from 
the  Hetch  Hetchy  dam  site  to  Rosasco.  The  estimated  cost 
of  the  work  is  $1,800,000,  and  the  contractor  will  be  expected 
to  purchase  4%  per  cent,  municipal  bonds  to  cover  the  amount 
of    the    contract. 

The  IlllnoLs  Structural  Enslners  Licensine  Law  has  gone 
into  effect,  and  Governor  Dunne  on  Aug.  IS  appointed  the 
Board    of    Examiners    for    Licensing    Structural    Engineers,    as 
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follows:  President,  E.  N.  Layfleld,  1735  Monadnock  Block, 
Chicago;  secretary,  James  T.  Hanley,  ChlcaRo;  Trof.  Ira  O. 
Baker,  Urbana,  111.;  Jolin  T.  Musham,  Chicago;  C.  C.  Stowell, 
TJockford.  111.  Tlie  rigulationa  KOVorniiiK  tile  examinations 
will   be   made   public   as   soon   as   they    have    been    formulated. 

Traffic  Throueh  the  Pnniiinn  CnnnI — During  its  first  year 
of  operation,  endinfr  Aur.  14,  1915,  the  Canal  passed  a  total 
of  I.IIT  ocean-goinK  vessels  with  an  aKsrcKate  net  tonnage, 
Panama  Canal  measurement,  of  ■l,ri96,G44,  an  averagre  of  3490 
net  tons  per  vessel.  The  tolls  earned  were  $5,216,149.  In 
comparison  the  traflic  through  the  Suez  Canal  for  the  calendar 
year  1914  was  4.':02  vessels  of  19,409,495  net  tons.  The  total 
receipts  were  125,121,237  francs,  equivalent  at  19.3c.  per  franc 
to  $24.14S,3»9.  There  was  a  considerable  falling  off  in  the 
Suez  Canal  traffic  in  1914  on  account  of  the  war.  The  tradic 
was,  however,  about  i'/^  times  as  great  as  that  through  the 
Panama  Canal. 

Stnte-Kond  Mcintennnce  !n  Virginia  is  something  of  a 
problem  at  this  time  as  there  has  been  no  appropriation  for 
this  purpose  for  the  many  miles  of  state  highways  in  use 
and  under  construction.  State  Highway  Commissioner  G.  P. 
Coleman  is  concerned  over  the  situation.  He  intends  to 
present  certain  bills  to  the  next  general  assembly.  He 
recommends: 

(1)  That  the  present  practice  in  regard  to  jail  prisoners 
be  corrected.  The  law  coMtemplate.s  that  tliese  prisoners  shall 
be  put  on  the  road.s,  liut  the  present  tendency  is  to  keep  them 
in  jail  wliere  they  are  of  use  onlj-  in  increasing  the  fees  of 
sergeants  and  jailors.  (_)  That  "tlie  automobile  tax  be  set 
aside  for  tlie  upkeep  of  roads,  instead  of  for  new  construction. 

The  Produotion  of  E.viilo.<<ive!<  in  the  United  States  tor  1914, 
exclusive  of  exports,  according  to  Albert  H.  Fay,  of  the  Bureau 
of  Mines,  was  450,251,489  lb.,  as  compared  with  a  trifle  over 
500.000,000  lb.  for  1913.  This  total  comprises  about  206,000,000 
lb.  of  black  powder,  218,000,000  lb.  of  high  explosives  other  than 
permissible  explosives,  and  25.700,000  lb.  of  permissible  ex- 
plosives. This  report  is  the  third  issued  by  the  bureau  relating 
to  the  production  and  distribution  of  explosives.  In  1902  only 
11,300  lb.  of  permissible  explosives  was  used  in  coal  mining, 
whereas  in  the  last  year  19,593,892  lb.  were  used.  The  total 
amount  of  explosives  used  for  the  production  of  coal  in  1914 
was  220,622,487  lb.,  of  w-hich  about  8.99",  was  of  the  permissible 
class. 

To  Reduce  Cost  of  City  Telephone  Service — With  a  view 
to  determining  w-hether  any  reduction  in  the  cost  of  tele- 
phone service  in  New  York  City — now  amounting  to  $300,000 
annually — can  be  effected  without  detriment  to  the  public  in- 
terest. Mayor  Mitchel  and  Comptroller  Prendergast  have  di- 
rected that  a  comprehensive  study  of  the  situation  be  made. 
The  investigation  will  be  in  charge  of  the  following  commit- 
tee: Putnam  A.  Bates,  electrical  engineer  of  the  Fire  De- 
partment and  chief  engineer  of  the  Bureau  of  Fire-Alarm 
Telegraph,  chairman;  Michael  R.  Brennan,  superintendent  of 
telegraph  of  the  Police  Department;  Robert  J.  Mclntyre,  su- 
pervising statistician  and  examiner,  and  Chester  M.  Gould,  as- 
sistant engineer  of  the  Department  of  Finance. 

A  LaT!;e  Irrigation  System  in  Hawaii,  intended  to  supply 
fresh  mountain  water  to  the  Koloa  Sugar  Co.  on  the  Kauai,  is 
nearly  completed,  according  to  an  announcement  by  A.  P. 
Taylor,  Honolulu,  dated  July  30.  Over  10,000  ft.  of  tunnel  and 
several  miles  of  ditches  are  practically  finished.  The  Waiahole 
tunnel,  7  mi.  long,  which  extends  through  the  Koolau  Range 
near  Honolulu  from  the  windward  side  of  the  Island  of  Oahu 
to  the  leeward  side,  is  rapidly  approaching  completion.  This 
tunnel  was  projected  to  carry  water  from  the  Waiahole  Valley 
to  the  land  of  the  sugar  company,  on  the  leeward  side  of  the 
island.  The  tunnel  construction  is  in  charge  of  Jorgen  Jorgen- 
sen,  a  Danish  engineer,  who  has  built  large  irrigation  systems 
on  the  Island  of  Hawaii,  one  of  which  is  known  as  the  Ham- 
akua  Ditch. 

Tlie  Buffalo  &.  Susquehanna  Ry.,  90  miles  long  in  western 
New  York,  was  ordered  to  discontinue  its  operations  by  the 
New  York  Supreme  Court  a  year  ago,  as  noted  in  "Engineer- 
ing News,"  Nov.  5,  1914.  p.  945.  The  protest  of  residents  along 
the  line  of  the  road  to  the  State  Public  Service  Commission 
caused  the  abandonment  of  the  road  to  be  delayed  while 
various  plans  were  canvassed  for  continuing  its  operation. 
It  is  now  announced  that  the  sale  of  the  road  will  take  place 
under  foreclosure  proceedings  on  Sept.  13,  and  that  on  that 
date  the  property  will  be  purchased  by  the  Western  New  York 
&  Pennsylvania  Traction  Co.,  which  operates  a  system  of 
trolley  lines  in  the  region  south  of  Buffalo.  The  new  company 
will  electrify  the  line  and  will  operate  passenger  trains  by 
a  gasoline-motor  locomotive  until  the  electrification  is  com- 
pleted. 

Recovery  of  Secondary  Metals  in  1914,  exclusive  of  iron 
and  steel,  was  valued  at  $57,039,706.  according  to  statistics 
compiled    by    J.    P.    Dunlop,    United    States    Geological    Survey. 


Secondary  metals  are  those  recovered  from  scrap  metals, 
sweepings,  skimmings,  drosses,  etc.,  and  are  so  called  to  dis- 
tinguish them  from  the  metals  derived  directly  from  ore.  The 
reports  of  the  Survey  do  not  include  the  large  quantity  of  iron 
and  steel  remelted,  nor  do  they  Include  nickel,  gold,  silver 
and  platinum.  The  value  of  the  re-used  Iron  and  steel 
amounts  to  many  millions  of  ('ollais  annually.  The  recoveries 
of  lead,  zinc,  copper,  tin,  antimony  and  aluminum  in  1914  ag- 
gregated about  287,000  short  tons.  As  these  secondary  metals 
sell  at  prices  only  slightly  lower  than  those  of  new  metals 
and  replace  an  equivalent  quantity  of  primary  metals,  they 
must  be  considered  in  any  estimate  of  stock  available  for  con- 
sumption in  any  year.  Where  a  special  purity  of  a  metal  is 
necessary,  primary  or  virgin^  pig  metal  must  be  employed; 
but  secondary  metals  are  used  extensively  in  foundries,  which 
find  this  practice  necessary  In  order  to  compete  for  business. 

The  Tno  Public  Service  ComnilNNionH  of  :Vew  York  reccni- 
ly  issued  a  joint  order  for  the  first  time  since  the  commis- 
sions were  established.  The  jurisdiction  of  the  Public  Ser- 
vice Commission  of  the  First  District  is  over  public  utilities 
within  the  boundaries  of  Greater  New  York;  that  of  the 
Commission  of  the  Second  District  is  over  public  utilities  in 
all  the  rest  of  the  state.  The  joint  order  was  issued  as  the 
result  of  a  joint  meeting  of  the  two  commissions  to  consider 
the  removal  of  grade  crossings  on  the  lines  of  the  Harlem 
and  the  New  York,  New  Haven  &  Hartford  railways  just 
south  of  the  New  York  City  boundary  line.  Improvements 
just  north  of  the  city  limits  were  ordered  some  time  ago  by 
the  Commission  of  the  .Second  District.  The  joint  order  ex- 
tends these  improvements  southward  inside  of  the  city  limits. 
The  work  involves  the  construction  of  a  viaduct  to  carry  a 
street  over  the  tracks,  the  cost  of  which  will  be  apportioned 
according  to  the  law,  while  the  cost  of  the  remainder  of  the 
work,  including  a  new  station  for  the  Harlem  company  at 
241st  St.,  will  be  borne  by  the  railway  companies. 

The  Railnny  SyHteni  of  India  has  its  most  eastern  extension 
in  the  new  Southern  Shan  States  Ry.,  lying  north  of  Burma 
and  Siam.  This  is  being  built  to  develop  a  rich  agricultural 
section  and  to  form  a  link  in  the  future  connection  with  the 
railway  system  of  China.  The  new  line  opened  in  1915  extends 
eastward  from  Thazi,  on  the  Burma  Railways  (306  miles 
north  of  Rangoon),  to  Aunghban,  70  miles,  and  is  to  be  carried 
33  miles  further  to  Yawnghwe.  Beyond  this  surveys  have 
been  made  as  far  as  Feng  Tung,  about  270  miles  further.  At 
Thazi  the  elevation  is  525  ft.  above  sea  level,  rising  to  1546 
ft.  at  Lebyin  (38  mi.),  where  commences  a  4  per  cent,  grade 
17  miles  long,  with  two  switchbacks.  The  summit  elevation 
is  4603  ft.  and  then  there  is  a  slight  fall,  Aunghban  being  at 
4214  ft.  Steep  grades  will  be  required  to  bring  the  line  down 
to  Yawnghwe  at  an  elevation  of  2903  ft.  The  railway  is  of 
meter  gage.  The  sharpest  curves  are  17  deg.,  with  transition 
spirals,  and  the  heavy  grades  (4  and  2%  per  cent.)  are  com- 
pensated for  curvature.  Locomotives  of  the  Mallet  type 
(0:6:6:0)  are  used  on  the  heavy  grades.  For  about  30  mi. 
the  line  is  in  a  very  unhealthy  district,  and  a  special  medical 
force  was  organized.  Dispensaries  and  hospitals  were  estab- 
lished along  the  work,  the  construction  camps  were  visited 
daily,  and  during  the  fever  season  the  doctors  administered 
quinine  regularly  to  all  the  workmen.  At  some  points  water 
had  to  be  piped  for  several  miles  or  brought  long  distances 
by  mules.  The  railway  was  built  for  the  Government  of 
India  by  the  Burma  Railways  Co.,  under  the  direction  of  F.  D. 
Couchraan,  Chief  Engineer,  and  is  operated  by  that  company. 


EHGHHEEIRHMG    SCIHIOOE^S 


MAS.SACHUSETTS    INSTITUTE    OF    TECHNOLOGY 

The  contract  between  Harvard  University  and  the 
!Massachu.?etts  Institute  of  Technology,  under  which  the 
Harvard  Engineering  School  was  con.solidated  with  the 
Institute,  has  been  submitted  to  the  Massachusetts  Su- 
preme Court  in  order  that  the  legality  of  the  contract  may 
be  authoritatively  determined  by  that  body.  As  will  be 
remembered,  an  important  feature  of  this  contract  is  that 
Harvard  turns  over  to  the  Institute  three-fifths  of  the  in- 
come from  the  Gordon  McKay  endowment.  The  trustees 
of  the  endowment,  however,  have  filed  with  the  court  a 
protest  alleging  that  under  the  terms  of  Gordon  McKay's 
will  this  transfer  to  the  Institute  which  Harvard  Univer- 
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sity  has  agreed  to  make  will  be  illegal  and  void.  Under 
the  terms  of  McKay's  will,  the  inrome  from  the  fund 
that  he  bequeathed  to  Harvard  University  will  greatly  in- 
crease in  future  years.  The  trustees  under  the  will  have 
already  paid  over  to  the  University  about  $2,000,000,  and 
more  than  $5,500,000  additional  is  now  in  the  trustees' 
hands.  The  final  amount  of  the  endowment,  after  life 
intere,sts  established  under  the  will  have  ceased,  will  ex- 
ceed $22,000,000,  even  if  all  the  income  from  the  endow- 
ment is  spent  by  the  University  and  none  is  reserved  for 
accumulation.  The  amount  at  stake  therefore  is  very 
large. 

The  principal  ground  on  which  the  trustees  attack  the 
transfer  as  illegal  is  that  it  is  contrary  to  the  intentions 
of  the  testator.  The  trustees  declare  that  Gordon  McKay 
during  his  lifetime  was  entirely  familiar  with  the  work 
of  the  Institute  of  Technology  and  was  repeatedly  solicited 
by  persons  connected  with  it  to  intrust  to  the  Institute 
the  management  of  the  educational  endowment  he  pro- 
posed to  create.  He,  however,  deliberately  and  intention- 
ally selected  Harvard  University  instead. 

It  is  further  stated  that  Mr.  ^IcKay  was  on  terms  of 
close  intimacy  and  friendship  with  the  late  Prof.  N.  S. 
Shaler  during  the  years  from  1891  to  1906,  when  the 
latter  was  the  head  of  the  Lawrence  Scientific  School, 
and  it  was  largely  through  Shaler's  influence  that  McKay 
finally  determined  to  make  Harvard  the  beneficiary  under 
his  will.  The  trustees  further  declare  that  it  was  McKay's 
intention  to  have  his  benefaction  used  in  promoting  a  wide 
range  of  scientific  subjects  and  not  be  restricted  to  engi- 
neering and  its  applications,  and  that  the  Harvard  Uni- 
versity authorities  cannot  legally  relinquish  their  juris- 
diction over  a  definite  proportion  of  this  fund  to  the  au- 
thorities of  another  institution. 

Colorado  School  of  Mixes 

The  Joseph  A.  Holmes  Chair  of  Safety  and  Efficiency 
Engineering  has  been  established  in  this  school  as  a  me- 
morial to  the  late  Dr.  Joseph  A.  Holmes,  Director  of  the 
United  States  Bureau  of  Mines. 


Mr.  O.  H.  Lang  has  been  appointive!  l..nKineei  of  Highwajs 
of  Thomas  County,  Georgia,  with  headquarters  at  Tnomas- 
ville. 

Mr.  "WiUiam  B.  Bamdford,  M.  Am.  Soc.  C.  E.,  Architect  and 
Consulting  Engineer,  of  Belmar,  N.  J.,  has  been  elected  a 
member  of  the  City  Council  of  Belmar. 

Mr.  N.  Everett  Waddell,  Assoc.  M.  Am.  Soc.  C.  E.,  will  here- 
after be  associated  with  his  father,  Mr.  J.  A.  L.  Waddell,  M. 
Am.  Soc  C.  E.,  in  partnership  under  the  firm  name  of  Waddell 
&  Son,  Consulting  Engineers,  800  Graphic  Arts  Building, 
Kansas  City,  Mo. 

Mr.  R.  T.  Chllds  has  resigned  as  Editor  of  the  construction 
news  department  of  "Engineering  News,"  to  take  charge  of  an 
important  real-estate  development  at  Mineola,  Long  Island. 
Mis  New  York  office  address  is  358  Fifth  Ave.,  Shawmut 
Realty  Co.  He  is  a  civil-engineering  graduate  of  Rensselaer 
Polytechnic  Institute,  class  of  1903,  and  was  formerly  a  mem- 
ber of  the  editorial  staff  of  "Iron  Age."  He  has  been  with 
"Engineering  News"  since  December.  1909,  and  he  originally 
established  the  department  of  market  prices  of  engineering 
materials,  appearing  in  the  first  issue  of  each  month,  Mr. 
L.  V.  Fletcher,  as  head  of  the  business  news  department  of 
the  Hill  Publishing  Co..  has  assumed  Mr.  Childs'  work.  He 
has  been  with  the  F.  W.  Dodge  Co.  construction  report  agency 
for  10  years,  for  five  years  being  in  charge  of  the  news-gath- 
ering service  of  the  eastern  office. 


Samuel  Todd  Davis,  Jr.,  President  of  the  Locomobile  Co., 
of  Bridgeport,  Conn.,  died  at  Fairfield.  Conn.,  on  Sept.  1,  in 
his   43rd    year. 

William  John  Noonan,  for  20  years  a  member  of  the  Ottawa 
River  Works  Department,  and  later  engineer  for  the  City  of 
Ottawa,  Ont.,  died  recently  at  his  home  in  that  city  from  pneu- 
monia. 

Thomas  W.  Burrows,  formerly  General  Superintendent  of 
the  old  Chicago  &  Erie  R.R.,  died  at  his  home  in  Lima,  Ohio, 
on  Aug.  30,  at  63  years  of  age.  He  was  engaged  in  railway 
work   most  of  his  lifetime. 

Alexander  Wilson,  formerly  .Superintendent  of  the  Rail- 
road Department  of  the  Cambria  Steel  Co.,  died  at  Johnstown, 
Penn,,  on  Aug.  30.  He  had  served  as  Mayor  and  Comptroller 
of  Johnstown.      He   was   75   years   old. 

E.  F.  McCrea,  Division  Engineer  of  the  Cleveland  &  Pitts- 
burgh division  of  the  Pennsylvania  Lines,  died  on  Aug.  28  at 
his  father's  home  near  Logansport,  Ind.  Mr.  McCrea  had 
been   in   the   Pennsylvania's   service   since   1899. 

James  W.  Cain,  formerly  Superintendent  of  Highways  of 
the  Borough  of  Queens,  Long  Island,  died  at  his  home  in  Bay- 
side,  L.  I.,  on  Aug.  27,  at  70  years  of  age.  Mr.  Cain  was  a  resi- 
dent of  Bayside  nearly  all  of  his  life  and  was  widely  known 
in  jiolitical  circles  in  Queens, 

Griffith  W.  Lewis,  State  Director  of  Railroads  of  New  Jer- 
sey, died  suddenly  from  heart  trouble  at  his  home  in  Burling- 
ton, N.  J,,  on  Aug.  28,  at  51  years  of  age.  He  served  in  the 
State  Senate  in  1910  and  for  many  years  was  identified  with 
Republican    affairs    in    Burlington    County. 

I,  N,  Robinson,  Road  Overseer  of  Ouray  County,  Colorado, 
"was  instantly  killed  in  an  automobile  accident  on  Aug.  24.  He 
was  on  his  way  to  Portland  to  inspect  a  bridge  which  was 
being  constructed  there  across  the  Uncompahgre  River.  His 
son,  who   accompanied   him,  was  seriously   injured, 

J.  W.  Harry  James,  a  civil  and  mechanical  engineer,  of  the 
American  Bridge  Co.,  of  Wilmington,  Del.,  died  at  his  home  in 
Chester.  Penn.,  on  Aug.  28.  He  was  born  in  England,  and 
prior  to  his  residence  in  this  country  had  charge  of  various 
engineering  works  in  England,  France  and  Russia.  He  was 
at  one  time  Consulting  Engineer  of  the  Department  of  Public 
Works  of  India, 

John  R.  Graham,  President  of  the  Bangor  (Me.)  Railway  & 
Electric  Co.,  died  on  Aug,  24  at  Intervale.  N.  H.,  while  on 
vacation.  For  many  years  Mr.  Graham  was  a  resident  of 
Quincy,  Mass.,  until  about  10  years  ago,  when  he  moved  to 
Bangor,  and  was  well  known  in  railway  affairs  in  both  cities. 
At  one  time  he  was  President  of  the  old  Boston  &  Quincy 
Railway  Co.  He  was  68  years  of  age  and  10  children  survive 
him. 

Gen.  John  H.  Albin,  of  New  Hampshire,  President  of  the 
Connecticut  River  R.R.,  died  recently.  He  was  a  graduate  of 
Dartmouth  College  and  practiced  law  in  the  State  of  New 
Hampshire  the  greater  part  of  his  lifetime.  For  many  years 
General  Albin  was  a  Director  and  President  of  the  Sullivan 
County  R.R,,  in  the  Connecticut  Valley,  and  was  also  a  Di- 
rector of  the  Vermont  Valley  R,R.,  and  a  Director  and  Presi- 
dent of  the  Concord  Street  Ry,  He  was  a  Director  of  the  Con- 
necticut River  R.R,  and  in  1914  was  elected  President,  to 
succeed  the  late  Lucius  Tuttle, 

John  Haines  Warder,  Assoc,  Am.  Soc.  C.  E.,  Secretary  of 
the  Western  Society  of  Engineers,  died  at  his  home  in  Chicago 
on  Aug,  30,  at  70  years  of  age.  Mr.  Warder  was  a  graduate 
in  mechanical  engineering  of  the  Polytechnic  College  of  Phil- 
adelphia, and  was  engaged  in  engineering  work  the  most  of 
his  lifetime.  At  one  time  he  was  connected  with  the  Cin- 
cinnati Southern  Railway  System  and  was  engaged  in  bridge 
inspection  at  various  times  at  the  Phcenix  Iron  Works  and  in 
the  cites  of  Detroit.  Pittsburgh,  Edgemoore,  Minn,,  Athens, 
Penn.,  Elmira,  Rochester  and  Chicago.  He  also  had  much  to 
do  with  planning  the  power  and  electric  plants  of  Chicago. 
At  the  time  of  his  death  he  was  Assistant  Engineer  of  the 
Bureau  of  Sewers  of  that  city.  He  had  been  Secretary  of  the 
Western  Society  since  January,  1901. 

William  L.  Ziegler,  Engineer  of  Construction  of  the  Penn- 
sylvania R.R,,  died  Aug,  6.  He  was  born  in  Harrisburg,  Penn,, 
Aug,  15,  1847,  and  graduated  from  the  Central  High  School 
Philadelphia,  in  1865,     He  joined  the  engineering  corps  of  the 
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rennsylvania  R.K,  two  years  later  as  a  ihaiiimaii.  Having 
served  as  rodman,  levelman  and  transltman,  I'e  was  promoted 
to  be  Assistant  KnMrlneer  In  1873  In  1S75  he  was  appointed 
Assistant  Rnjtlneer  of  Maintenance-of-Way.  in  charpre  of  the 
construction  of  the  tracl<s  and  station  In  Falrmount  Park  to 
tal<e  care  of  the  Centennial  traffic  In  1876.  Afterward  he 
became  ICngineer  of  Construction  In  charge  of  the  union 
station  and  carsheils  at  rittsburRh.  In  recent  years  he  had 
charge  of  the  construction  of  some  of  the  most  important 
improvements  made  by  the   railway  company  In   Philadelphia. 

J.  G.  Metcalfe,  formerly  President  of  the  Mexican  Inter- 
national Ry.,  and  recently  consulting  railway  expert  for 
Speyer  &  Co.,  bankers,  of  New  York  City,  died  at  Pocono 
Summit,  Penn.,  on  Aufj.  31,  in  his  67th  year.  Mr.  Metcalfe 
was  born  In  Cambridge,  Ohio,  and  started  his  railway  career 
as  a  telegraph  operator.  In  1900  he  was  made  General  Man- 
ager of  the  Denver  &  Rio  Grande  R.R.,  and  later  held  the 
same  position  on  the  Rvansvllle  &  Terre  Haute  R.R.  In  1902 
he  was  appointed  President  of  the  Mexico  International  Ry., 
and  for  a  year,  starting  in  1904,  was  Vice-President  of  the 
National  Lines  of  Mexico.  In  190;'  he  became  Vice-President 
of  the  Manila  Railway  Co.,  and  retained  that  position  until 
his  death,  at  which  time  he  was  also  Vice-President  of  the 
Bolivia  Railway  Co.  and  a  Director  of  the  Missouri  Pacific 
R.R.  He  took  an  active  part  in  solving  transportation  prob- 
lems in  South  America,  and  some  years  ago  was  called  to 
London  to  give  expert  advice  on  the  London  Underground 
Railway  Co.'s   problems. 


COMING   MEETINGS 

NEW    ENGLAND    WATER    WORKS    ASSOCIATION. 

Sept.    7-9.      Convention    in    New    York    City.      Secy..    Willard 
Kent,    Narragansett    Pier,    R.    I. 

TRAVELING   ENGINEERS'   ASSOCIATION. 

Sept.  7-10.     Annual  meeting  in  Chicago.     Secy..  W.  O.  Thomp- 
son, N.   Y.   C.   R.R.,   East   Buffalo,   N.  Y. 

NORTHWESTERN  ROAD  CONGRESS 

Oct.    4-7.      At    Cedar    Rapids,    Iowa.      Secy.,    Jas.    P.    Keenan, 
Milwaukee.   Wis. 

NATIONAL    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 
TION. 
Oct.  11-12.     Secy.,  Will  P.  Blair,  Engineers  Bldg.,  Cleveland, 
Ohio. 

AMERICAN    SOCIETY    OF    MUNICIPAL   IMPROVEMENTS. 
t_)ct.     12-14.       Annual     convention    at    Da>'ton,     Ohio.       Secy., 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

SAN    FRANCISCO    MEETINGS 

INSTITUTE   OF  RADIO  ENGINEERS. 

Sept.   13-lS.      Secy.,   David  Sarnoff,   71    Broadway,   New   York. 

PAN-AMERICAN  ROAD  CONGRESS. 

Sept.  13-lS.     Secy.,  E.  L.  Powers,  Road  Builders  Association, 
150   Nassau   St.,   New    York   City. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Sept.  16-lS.     Secv.,  Charles  Warren  Hunt,  220  West  57th  St., 
New  York  City. 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS. 

Sept.   16-l.s.     Secy.,   Calvin  W.   Rice,   29   West   39th   St.,   New 
York  City. 

AMERICAN  INSTITUTE   OF  MINING  ENGINEERS. 

Sept.  16- IS.     Secy.,  Bradley  Stoughton,  29  West  39th  St.,  New 
York   City. 

AMERICAN  INSTITUTE  OP  ELECTRICAL  ENGINEERS. 

Sept.   16-1>..     Secy.,  F.  L.  Hutchinson,  29  West  39th  St.,  New 
Y'ork  City. 

AMERICAN     SOCIETY'     OF     HEATING     AND     VENTILATING 
ENGINEERS. 
Sept.    16-lS.      Secv.,  J.   J.   Blackmore,   29   West    39th    St.,   New 
Y'ork  City. 

AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Sept.  16-lSi.     Secv.,  J.  W.  Richards,  Lehigh  University,  South 
Bethlehem.   Penn. 

NATIONAL  DRAINAGE  CONGRESS. 
Sept.   17-21, 

INTERNATION.A.L  IRRIGATION  CONGRESS. 

Sept.   20.     Secy.,  .A.rthur  Hooker,   Sacramento,   Calif. 

MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA. 
Sept.  20.    Secy.,  F.  F.  Sharpless,  52  Broadway.  New  York  City. 

PACIFIC  CO.A.ST  ASSOCIATION  OP  PORT  AUTHOR'TIES. 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 

AMERICAN  MINING  CONGRESS. 

Sept.  20-22.     Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 

INTERNATIONAL,  ENGINEERING   CONGRESS. 

Sept.    20-2.').      ^■.    .\     Cnttell     Secy..    Comm.    of    Management, 
Poxcroft  Bldg.,   San   Francisco. 


INTEU.N.'ATIONAL   ASSOCIATION    OF    BRIDGE   AND    STRUC- 
TfR.VL   IRON  WORKERS. 
Sept.    20-30.      Secy.,     Harry    .lones,    American    Central    Life 
Bldg.,    Indianapolis,    Ind. 
AMERICAN  SOCIETY   OF  AGRICULTURAL  ENGINEERS. 

Sept.   21  and  22.     Secy.,   F.   M.  White,   Madison,  Wis 
AMERICAN   SOCIETY   OF    REFRIGERATING    ENGINEERS. 
Sept.  23  and  24.    Secy.,  W.  H    Ross,  154  Nassau  St.,  New  York 
City 

AMERICAN   MINE  SAFETY  ASSOCIATION. 

Sept.    23    and    24.      Secy..    H.    M.    Wilson,    Bureau    of    Mines. 
Pittsburgh,   Penn. 

AMERICAN   ASSOCIATION  OF   REFRIGERATION. 

Sept.  23  and  24.     Secy.,  J    P.  Nlckerson,  431   South   Dearborn 
St.,  Chicago.   Ill 

ILLINOIS  GAS  ASSOCIATION. 

Sept.   27.     Adjourned   meeting      Secy.,   H.   H.   Clark,    i2   West 
Adams   St.,   Chicago,    111. 
SAFETY   CONFERENCE.  „   ,.        , 

Sept.   27-30.      A.  C.  Carruthers.  Vlce-Pres..   Collective   Insur- 
ance   &   Universal   .Safety    Exhibit,    Mines   and    Metallurgy 
Bldg..    San   Francisco. 
INTERNATION.VL   GAS    CONGRESS. 

Sept.  27  to  Oct.   1.     Secy.,  George  C.  Ramsdell,  29   West   39th 
St.,  New   York  City. 

AMERICAN  GAS  INSTITUTE.  .,,,„„   ,Tr      .    ,o.i 

Sept.  27  to  Oct.   1.     Secy.,  George  C.  Ramsdell.  29  West  39tb 
St.,    New    York   City. 
AMERICAN   ELECTRIC   RAILWAY   ASSOCIATION. 

Oct.    4-9.      Secy.,    E.   B.    Burritt,    8    West    40th    St..    New    York 
City. 
AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS- 
ASSOCIATION.  ,         ,„,    „         ,  V 
Oct     4-9       Secv.,    H.    G.    McConnaughy,    165    Broadway,    New 
York  Citv. 
AMERICAN     ELECTRIC     RAILWAY     ENGINEERING     AS.SO- 
CI A-TION 
Oct     4-9.     Secy.,   E.   B.   Burritt,   8   West   40th   St.,   New   York 
City. 

Countv  HlRhway  Eneineors'  .Association — The  ninth  annual 
session  will  he  held  at  Hannibal.  Mo.,  Sept.  13-15.  The  secre- 
tary is  E.  W.  Sheets. 

Pennsylvania  ^Velfa^e  and  Effloiency  Congxess — The  third 
annual  conference  will  be  held  in  Harrisburg,  Penn.,  Nov.  16 
to   IS,  and  the  annual   exhibit  Nov.   15  to  19. 

Ensineers  Club  of  St.  Louis — A  reunion  meeting  was  held 
at  the  club  on  Sept.  S,  at  which  several  of  the  members  gave 
their   impressions   of   the   Panama-Pacific    Exposition. 

.-Vnierican  Institute  of  ConsultinB  Engineers — The  Institute 
has  recently  joined  the  Chamber  of  Commerce  of  the  United 
States  and  claims  that  it  is  the  only  engineering  organization 
which  has  membership  in  that  body. 

Youngstown  Engineers'  Society — The  Youngstown  (Ohio) 
engineers  will  hold  a  picnic  at  Milton  Dam  on  Saturday.  Sept. 
11.  The  trip  to  the  dam  will  be  made  in  automobiles.  The 
Milton  reservoir  is  situated  17  mi.  west  of  Youngstown.  Its 
capacity  is  10  billion  gallons,  length  6  mi.,  greatest  width 
IH  mi.,  depth  of  water  at  spillway  46  ft.  The  earth-fill  dam 
contains   200,000   cu.yd.      The   secretary   is  L.    P.    Fawcett. 

Canadian  Engineers  representing  the  British  Columbia  and 
Alberta  members  of  the  British  Institution  of  Civil  Engineers, 
the  Canadian  Society  of  Civil  Engineers  and  the  American 
Society  of  Civil  Engineers  have  made  arrangements  with  the 
Southern  Pacific  and  the  Canadian  Pacific  Ry.  companies  for 
special  train  and  steamer  facilities  from  San  Francisco  via 
Victoria  and  Vancouver  and  Calgary  to  Chicago  in  order  that 
the  members  of  the  International  Engineering  Congress  may 
have  an  opportunity  to  view  the  Canadian  Rockies  and  to  visit 
some  of  the  engineering  works  along  this  route.  C.  W.  Allen, 
engineer  of  the  Dominion  Water-Pow-er  Branch,  in  charge  of 
the  water-power  exhibit  in  the  Canadian  pavilon  at  the 
Panama-Pacific  International  Exposition,  has  arranged  to 
make  the  final  preparations  for  the  trip,  and  requests  for 
information   should  be  addressed   to  him. 

National  Conference  on  Concrete  Rondbuilding — The  sec- 
ond national  conference  will  be  held  in  Chicago,  Sept.  15  to 
IS,  at  the  Auditorium  Hotel.  The  following  subcommittees 
will  report:  Drainage  and  Preparation  of  Subgrade,  Hector  J. 
Hughes;  Economical  Widths  of  Pavement  and  Shoulders,  J.  J. 
Cox:  Problems  of  Design,  Thickness,  Crown  and  Grade,  Ira  O. 
Baker:  Aggregates,  D.  A.  Abrams;  HanBling  and  Hauling  Ma- 
terials and  Water-Supply,  T.  R.  Agg;  Organization  of  Con- 
creting Crew,  H.  P.  Gillette;  Proportions  of  Materials  and 
Consistency  of  Concrete,  W.  S.  Gearhart;  Mixing  and  Placing 
Concrete,  Ernest  McCullough;  Reinforcement,  Richard  L 
Humphrey;  Joint  Location  and  Construction.  George  A. 
Ricker:  Expansion  and  Contraction,  P.  E.  Turneaure:  Finish- 
ing and  Curbing.  Charles  Whiting  Baker;  Construction  of 
Shoulders  and  Curbs.  A.  N.  Johnson:  Methods  and  Cost  of 
Maintenance.  A.  H.  Hinkle.  Form  of  Specifications.  A.  R.  Hirst; 
Cost  of  Construction.  C.  J.  Benett;  Estimating  and  Inspection 
Problems.  A.  Marston.  The  office  of  the  secretary  is  at  208 
South  La  Salle  St..  Chicago. 
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Appiiacaces  sximd  Materials 


Delay  Electric  Delonatord 

Two  detonators  for  use  in  tunnel  driving-,  shaft  sinking, 
etc.,  which  will  set  off  the  various  charges  of  explosives  as 
desired  b,v  one  operation  of  a  blasting  machine  or  one  ap- 
plication of  electric  current,  are  now  manufactured  by  the 
E.  I.  du  I'ont  lie  Nemours  Powder  Co.  One  is  called  the  "du 
Pont  Delay  Electric  Blast- 
ing Cap"  and  the  other 
the  "Delay  Electric  Ig- 
niter." They  differ  in  con- 
struction, but  have  the 
same  purpose.  The  caps 
are  made  with  two  de- 
lays, and  are  similar  in 
outward  appearance  to 
the  ordinary  electric  blast- 
ing caps,  except  that  the 
copper  shells  are  slightly 
longer  and  are  covered 
with  a  rubber  tube.  The 
delay  is  accomplished  by 
the  use  of  a  slow-burning 
material  inside  the  shell, 
which  is  ignited  by  the 
electric  current  passing 
through  the  bridge  wires. 
When  this  material  has 
liurned  to  the  fulminate 
charge  in  the  shell,  the 
latter  explodes  and  in  turn 
detonates  the  explosive.  In 
use  the  instantaneous  elec- 
tric blasting  caps  are 
placed  in  the  hole  or  set  of 
holes  which  should  be  de- 
tonated first  and  simultan- 
eously; the  first  delays  are  placed  in  the  hole  which  should 
be  detonated  second:  the  second  delays  are  placed  in  the 
holes  to  be  detonated  third.  Ordinary  electric  blasting  caps 
can  be  used  in  dry  work,  but  in  wet  work  the  waterproof 
electric  blasting  caps  should  be  used  in  connection  with  the 
delay  electric  blasting  caps,  the  latter  being  made  on  the 
waterproof  type. 

The  delay  electric  igniter  is  made  with  a  number  of  de- 
lays. It  consists  of  a  small  brass  tube,  into  one  end  of 
which  the  igniting  material,  composition  plugs  and  wires, 
are  inserted  and  fastened.  These  extend  about  half  the 
length  of  the  tube.  Into  the  other  end  is  inserted  a  piece  of 
fuse,  which  touches  the  igniting  material  and  which  is 
clinched  securely  in  the  brass  tube.  The  delay  is  brought 
about  by  using  different  lengths  of  fuse,  the  first  delay  hav- 
ing 2  in.  of  fuse,  the  second  4  In.,  etc.,  the  fuse  length  in- 
creasing 2  in.  for  each  delay.  The  wire  lengths  are  the 
same  as  for   the  regular  electric  blasting  caps. 

Flexible  Fifth-MHieel  lor  Tractor-Trailer 

A  fifth-wheel  attachment  with  unusual  features,  an  appli- 
ance designed  to  convert  any  motor  truck  into  a  tractor  for 
handling  a  two-wheel  trailer,  has  been  put  on  the  market  by 
C.  H.  Martin,  293  Bridge  St.,  Springfield,  Mass.  This  fifth-wheel 


DELAY    ELECTRIC    BLASTING 
CAP    AND    DELAY    ELEC- 
TRIC IGNITER 


connection,  as  the  accompanying  sketch  shows,  has  a  cross- 
wise hinge  which  gives  longitudinal  flexibility,  thus  per- 
mitting the  vehicle  as  a  whole  to  conform  to  the  unevenness 
of  the  road.  No  longitudinal  hinge  is  provided,  for  the  rea- 
son, it  is  claimed,  that  this  would  permit  sidewise  tipping  of 
the  load  on  curves  or  on  a  crowned  road,  and  thus  interfere 
with  the  stability  of  the  vehicle.  The  Martin  patent  fifth- 
wheel  is  made  of  steel  in  several  sizes  from  an  18-in.  circle 
for  Ford  cars  or  light  runabouts  ($25)  to  a  36-in.  circle  for  5- 
ton  trucks  ($90).  The  top  member  may  be  bolted  to  the  cross- 
bolsters  of  any  wagon  and  the  lower  member  to  the  frame 
of  any  truck. 

Cloth-Screen  DuMt  .\rre.ster 

A  device  for  collecting  dust  from  tumbling  mills,  emery 
wheels,  sand-blast  equipment,  etc.,  was  recently  placed  on  the 
market  by  the  Whiting   Foundry   Equipment    Co.,   Harvey,   111. 


MARTIN    PATENT    FIFTH-WHEEL   FOR    TRACTOR- 
TRAILER   CONNECTION 


CLOTH-SCREEN  DUST  ARRESTER 

The  makeup  of  the  arrester  is  shown  in  the  accompanying  view. 
It  consists  of  an  outside  case  or  house  of  heavy  sheet  steel 
in  which  is  located  a  series  of  cloth  screens  that  permit  free 
air  passage.  Air  which  has  passed  through  this  arrester  is 
claimed  to  be  entirely  satisfactory  to  breathe. 

Automatic  Gas  Street  Lamps 

An  automatic  gas  lighter  has  been  devised  by  the  Auto- 
matic Gas  Lighting  Equipment  Co.,  of  Boston,  Mass.  This  is 
intended  to  take  the  place  of  the  men  and  boys  who  are 
universally  employed  for  lighting  and  extinguishing  gas  street 
lamps.  A  clock  box  is  attached  to  the  Welsbach  lamp  stand- 
ard and  the  clock  mechanism  in  it  operates  a  tripping  lever 
controlling  a  double-acting  valve.  When  the  gas  supply  is 
open  the  pilot  supply  is  closed,  and  vice  versa.  The  pilot 
comes  up  through  a  small  hole  in  the  center  of  the  gas  cap 
and  the  flame  may  be  adjusted  to  use  0.1  or  0.2  cu.ft.  per  hr. 
The  lighting  and  extinguishing  times  are  regulated  by  a  con- 
trol  dial   inside   the   clock   box. 

This  device  has  been  used  in  Newton,  Fall  River,  Gardner 
and  Quincy,  Mass.,  and  other  cities  in  from  100  to  1000  units. 
It  is  claimed  that  one  man  can  easily  look  after  250  to  300  of 
these  machines  and  lamps,  doing  all  the  inspection,  cleaning, 
winding,  replacing  of  mantles,  etc.  It  is  claimed  that  the  cost 
of  running  a  lamp  so  equipped,  including  labor,  mantles, 
chimneys,  globes,  domes,  clock  repairs,  depreciation  and  in- 
terest at  10  per  cent.,  totals  about  $6  per  annum,  which  is  to 
be  added  to  the  local  cost  of  gas,  which  may  vary  from  $9  to 
$12.  The  cost  of  street  lighting  where  hand  extinguishment 
and  lighting  is  employed  is  In  the  vicinity  of  from  $24  to  $30 
per  annum. 
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reservoir  and  ilams  of  the  ileoryia  Ry.  tf  Power 
Co..  siiiipleitieiiiing  earlier  notes  on  tlie  Talhilali 
Falls  hiijh-liead  lujdro-eleetric  ileteluimient.  De- 
sign uf  a  reinforced-voncrcle  dam  witli  bulhlicad, 
spillifai/  and  power-house-  sections.  Unusual 
yrouling  of  decp-hiiiii/  fissured  ruck  to  prevent 
Icalauif. 

The  two  reiiifoiTed-ooiK-rele  dams  at  the  Mathis  stor- 
anje  reservoir  of  the  Georgia  Ry.  &  Power  Co.'s  Tallulah 
Fall.-:   development^   are  of   unusual   interest  because  of 

•2  Wall  St.,  New  York  City. 

'For  the  design  of  the  Tallulah  Falls  hydro-electric  plant 
see  "KngineerinK  News,"  Jan.  29.  11114;  for  notes  on  construc- 
tion difficulties  see  the  issue  of  Apr.  16,  1914. 


their  features  of  ilosigii  and  methods  of  tonstruction.  A 
lew  brief  notes  on  liolii  aspects  oi  the  work  are  given 
herewith. 

The  .Matiiis  reservoir  is  10  mi.  long  and  has  a  storage 
eapaeity  of  l,o;i5,00U  i-u.ft.  It  is  located  at  Lakemont, 
Cfa.,  some  (>  mi.  above  the  intake  works  of  the  Tallulah 
Falls  plant,  la  order  to  dam  the  Tallulah  River,  it 
was  necessary  to  throw  across  it  a  reinforced  dam,  CGO  ft. 
long  and  90  ft.  high ;  and  to  close  a  depression  leading 
out  of  the  liasin,  a  reinforced-concrete  dam,  325  ft. 
long  and  l."i  ft.  high,  wa^  Imilt  a  quai'fcr  of  a  mile  dowii- 
.-■tream  from  the  main  dam.  The  location  of  iioth  these 
structures  is  shown  in  Fig.  2. 

The  main  dam  comprises  a  short  bulkhead  section 
(east  end),  followed  by  a  290-ft.  spillway  section,  then 
by  a  (jO-ft.  intake  or  power-house  section,  and  finally  by 


FIG.    1.     REINFORCED-CONCRETE    DAM    .-VT    MATHIS    RESERVOIR 
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a  second  Imlkhead  seetion  endiiii,'  in  a  corcwall  ciirricd  tlie  cutoff  wall.     The  reinforcement   is  of   li/g-in.   cor- 

into  the  hill.side.  rugated  bars  placed  4  in.  c.  to  e.  at  the  bottom,  the  spac- 

Tlie    spillway    section    consists    of    reinforced-concrete  ing  varying  at  higher  elevations  according  to  the  load 

buttresses,  18  ft.  c.  to  c,  carrying  upstream  arched  decks  carried.     Near  the   crest  the   reinforcement  is  of   1-in. 

on  a  slope  of  4.5  deg.  with  the  liorizontal.  and   aprons  rods.     Equalizing  rods  of  %-in.  diameter  are  laid  longi- 


Teki>hme  line  to    . 


FIG.  2.    CONSTRUCTION  LAYOUT  FOR  THE  MATHIS  DAMS 


on  the  downstream  side,  as  shown  in  Fig.  3.  The  butt- 
resses, to  save  material,  were  built  in  12-ft.  lifts,  and 
decrease  in  thickness  from  bottom  to  top,  and  from  the 
upstream  to  the  downstream  end.  For  instance,  the  low- 
er lift  of  a  buttress  tapers  from  40  to  32  in.  and  the 
upper  lift  from  24  to  20  in. 

The  spillway  buttresses  are  reinforced  horizontally  at 
lift  elevation  and  vertically  at  cross-strut  points.  Two 
walkways  are  provided  through  the  buttresses,  one  near 


FIG.    3.     SLUICEWAY    SECTION,    MATHIS    DAMS 

El.  KilO,  leading  from  the  power  house  to  the  gate  valves 
of  the  sluiceways,  and  one  at  El.  1G55. 

Decks,  Aprons,  Crest  a\d  Sluice 

The  decks  consist  of  reinforced-concrete  arched  slabs, 
free  to  expand  or  contract  horizontally.  They  have  a 
rise  of  18  in.  at  the  crown  and  a  crown  thickness  varying 
from  18  in.  near  the  crest  to  30  in.  at  the  bottom,  near 


tudinally,  24  in.  c.  to  c.  The  decks  were  built  in  lifts 
corresponding  to  the  buttress  lifts,  and  keys  were  pro- 
vided at  the  joints.  Each  deck  rests  on  reinforced 
haunches  cast  with  the  buttress.  To  allow  expansion 
and  to  insure  imperviousness  j\x6-in.  hair-felt  strips 
were  laid  in  hot  asphalt  at  the  seat,  between  the  decks 
and  the  haunches. 

The  aprons  on  the  downstream  side  are  18  in.  thick 
from  top  to  bottom,  reinforced  with  1-in.  rods,  spaced 
y  in.  e.  to  c,  with  equalizing  rods  running  longitudinally. 
No  waterproofing  was  provided  between  the  apron  slabs 
and  the  buttresses,  but  the  abutting  surfaces  of  each  slab 
were  tongued  and  grooved  to  permit  horizontal  and  ver- 
tical expansion. 

The  crest  is  equipped  with  dashboards  located  between 
reinforced-concrete  piers  20  in.  thick,  carrying  a  walk- 
way or  operating  bridge  8  ft.  wide,  as  shown  in  Fig.  5. 
There  are  seven  Stauwerke-type  automatic  flashboards, 
capable  of  discharging  6000  sec.ft.  (50  per  cent,  of  the 
maximum  recorded  discharge)  and  nine  hand-operated 
flashboards.  All  consist  of  leaves  16  ft.  long  and  7  ft. 
high,  hinged  at  the  crest  of  the  dam. 

There  are  three  sluiceways,  two  at  El.  1601,  as  shown 
in  Fig.  4,  and  one  at  El.  1643,  having  a  total  capacity 
of  3500  sec.ft.  with  the  pond  at  maximum  elevation.  Each 
sluiceway  consists  of  (1)  a  tapered  reinforced-concrete 
intake,  protected  by  a  coarse  rack  made  of  35-lb.  rails, 
14  in.  c.  to  c. ;  (2)  a  48-in.  gate  valve  operated  by  a 
7-hp.  electric  motor,  controlled  from  the  power  house; 
and  (3)  a  00-in.  steel  pipe  %  in.  thick,  carried  on  con- 
crete piers. 

The  gate  valves  are  of  lieavy  design,  with  square  bot- 
tom disks  and  heavv  bronze  guides.     Heavy  flaring  cast- 
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ings,  enihedded   in   lieavy  concrete   liltuks,  aii'   pio\idei1 
on  either  side  of  the  gate  valve. 

Tn  order  to  protect  the  livcr  linl  Iroiii  erosion,  on 
tlie  downstream  side  of  the  dain.  a  concrete  snhinerged 
weir  lias  been  provided  100  ft.  downstream  fioni  tlie  spill- 
way section,  so  as  to  form  a  water  enshiun.  1  I  it.  ilci|i, 
in  times  of  heavy  iioods.  The  weir  wall,  •'■  It.  wide  at 
the  top,  T  ft.  at  the  base,  and  o.5-ft.  higii,  is  designed  to 
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FIG.    4.    SPILLWAY  BUTTRESS   DESIGN 


have  a  low  discharge  coefficient.  It  is  built  on  rock 
foundation  throughout,  and  anchored  every  IS  in.  with 
1-in.  rods. 


FIO.  .-).     .-M-To.MATii-  I'-|..\.<m'.i  lAUDS  .AT  Jr.VTHI.S  DAM 

at  the  bottom  of  the  trench  and  then  grouted  under  pres- 
sure. 

In  general  these  holes  took  little  grout,  except  at  the 
west  end  of  the  dam,  where  some  trouble  was  e.xperienced 
on  account  of  the  geological  formation  of  the  hill.  Here 
the  cutoff  wall  was  carried  down  as  far  as  30  ft.  below  the 
original  ground  surface  (see  Fig.  7).  From  there  on,  to 
and  beyond  the  dam,  Lackawanna  steel  sheet  piling  30  ft. 
long  was  driven  through  the  material  overlving  the  rock. 


PowER-HouSE  Secthjx 


Gkoutixg  FissntED  Rock 

The  location  of  the  rock  had  been  ascertained  by  driv- 
ing 4-in.  steel  pipes  (with  water  jet  and  by  churning). 
In  general  it  was  found  that  the  underlying  rock  was 

The  power-house  section  of  the  dam  is  shown  in  Fig.  badly  fissured  and  weathered.  As  there  was  some  pos- 
6.  It  consists  of  three  bays,  between  buttresses  spaced  sibility  that  leaks  would  develop,  about  3300  ft.  of  holes, 
aO  ft.  c.  to  c.  Provision  has  been  made  for  two  3000-kw.  10  to  30  ft.  deep,  were  put  down  with  steam  and  air 
units.      The   power   house   is   a    brick 

buildinu-    with    steel   colunuis    on    the  Cxtrjmemnjsw^^, 

downstream    side,    carrying   the    root  creste/./ess 

beams  and  the  crane  girders,  the  lat- 
ter being  carried  at  the  upstream  side 
of  the  power  house  on  concrete  brackets. 
The  foundations  and  wheel-pits  are  of 
mass  concrete. 

There  are  two  intake  bays,  each  pro- 
vided with  stop-logs,  fine-trash  racks 
and  14xl4-ft.  steel  headgates,  with 
bronze  guides,  operated  from  a  concrete 
platform  at  El.  1692.  An  18-in.  bypass 
has  also  been  provided  on  each  pen- 
stock to  balance  the  pressure  before 
hoisting  the  gate. 

The  bulkhead  section  consists  of  butt- 
resses, of  uniform  thickness  through-      Kf'-T'^"'^'' 
out  a  lift,  placed  18  ft.  c.  to  c.  and  with- 
out aprons  on  the  downstream  side,  as 
shown  in   Fig.   1.    The  buttress  foot- 

*=  .  FIG.   6.    SECTION  THROUGH  MATHIS  DAM  AT  POWER  HOUSE 

ings  were  earned  down  to  rock,  with 

the  exception  of  a  few  buttresses  at  the  west  end,  which.  drills   and   then   grouted   under   CO-   to   90-lb.    pressure, 

on  account  of  the  extreme  depth  of  bedrock,  were  given  About  2300  sacks  of  cement  were  thus  used  with  a  little 

spread  footings.  sand  added  when  the  grout  was  absorbed  too  freely. 

Throughout  the  dam  a  concrete  cutoff  wall  was  car-  This,  however,  was  not  considered  sufficient,  as  there 

ried  down  to  rock  at  the  upstream  side.     Before  laying  was  always  the  chance  that  a  vertical  hole  would  miss 

-'rtical  seams.     Therefore  a  shaft  50  ft.  deep  was  sunk 


concrete  in  the  cutoif  trench,  drill-hules  were  put  down 
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at  the  west  end  of  the  dam,  on  the  downstream  side.  As 
it  was  anticipated  that  drilling  and  grouting  would  be 
carried  on  while  the  reservoir  was  filling  up,  the  bracing 
and  sheeting  was  made  strong  enough  to  resist  the  full 
hydrostatic  pressure.  The  shaft  was  driven  through  soft 
material  easily  picked  for  the  first  40  ft.  Below  this  ele- 
vation blasting  had  to  be  resorted  to  in  order  to  e.xcavate 
a  working  cliamber  8.xl7x8  ft.  The  shaft  was  made  6x8 
fl.  in  the  clear  and  timbered  with  lO.xlO-in.  posts  and 
caps  and  ;>-in.  sheeting.  The  voids  beyond  the  lagging 
were  grouted.  Diamond-drill  holes  varying  in  length 
from  50  to  290  ft.  were  put  down  at  various  angles,  as 
shown  in  Fig.  7. 

Some  1400  ft.  of  4-in.  holes  were  drilled,  the  bits 
giving  a  3-in.  core.  Progress  varied  from  10  to  30  ft. 
per  24  hr.  (two  shifts),  according  to  the  hardness  of  tlie 
material  penetrated.  Frequently  during  drilling  a  flow 
of  3  or  4  gal.  per  miii.  would  s])ont  out  of  the  collar  of 
a   hole,   but  no   serious   inrush   of   water   ever   occurred. 


TofxrfDom.C/WBS 


the  reinforcement  had  an  ultimate  strength  of  not  less 
than  80,000  lb.  per  sq.in. 

The  following  unit  stresses  were  allowed : 

Tons  per  Sq.Ft. 


Lb.  p 


r  Sq.In. 
300 
100 
600 


Buttresses,  compression     

Buttresses,  direct    shear    

Deck  and  apron,  compression     

Deck  and  apron,  tension    0 

Deck  and  api'on.  shear     75 

Steel    reinforcement,    tension 14,000 

The  structure  required  23,700  cu.yd.  of  excavation ; 
33,(!00  cu.yd.  of  concrete  and  1,908,200  lb.  of  steel  rein- 
forcement— about  50  lb.  of  steel  per  cubic  yard — were 
used.  The  largest  amount  of  concrete  laid  per  week  was 
1073  cu.yd.,  and  the  largest  weight  of  steel  87,400  lb. 

EXGINEERS  AND  CoXTR.VCTORS 

The  writer  was  in  charge  of  tlie  design  of  this  dam 
and  supervised  its  construction.  C.  G.  Adsit  was  in  gen- 
eral charge  of  construction  work  at  the  ilathis  reservoir; 
with  H.  T.  Ilartwell  as  resident  engi- 
neer. The  late  John  Birkinbine  was 
retained  as  consulting  engineer.  The 
whole  Tallulah  I^iver  development  of 
the  Georgia  Ey.  &  l^ower  Co.  was  de- 
signed by  C.  0.  Lenz,  Chief  Engineer. 

I63flj  . 


FIG.  7.    DIAMOND  DRILL  HOLES  FOR  GROUTING  FISSURED  ROCK 


With  the  reservoir  at  maximum  elevation  the  total  leak- 
age into  the  shaft  never  exceeded  10  gal.  per  min.  No 
bits  or  diamonds  were  lost.  This  work  was  done  at  a 
cost  of  about  $4.50  per  lin.ft.  for  drilling. 

The  holes  were  grouted  under  a  pressure  of  from  GO 
to  80  lb.  per  sq.in.  with  neat  cement  grout  mostly.  Us- 
ually a  hole  would  be  drilled  a  short  distance,  and  then 
grouted,  then  cleaned  out  and  redrilled.  A  cement  core 
could  be  recovered  after  20  hr.  when  the  hole  was  not 
cleaned  out.  About  29,000  gal.  of  grout  was  forced  into 
the  holes,  the  upper  part  of  these  absorbing  more  than 
the  lower. 

The  total  leakage  at  the  west  end  of  the  dam  never 
exceeded  200  gal.  per  min.  with  the  reservoir  at  max- 
imum elevation;  it  was  finally  reduced  to  a  negligible 
amount. 

Concrete  Proportions  and  Stresses 

The  buttresses,  piers  and  abutments  were  made  of 
1:3:6  concrete,  the  stone  passing  through  'ly^-v^.  mesh. 
The  decks,  crest,  apron,  beams  and  bridges  were  made  of 
1:2:4  mix,  the  stone  passing  a  2-in.  mesh.     The  steel  for 


Mueii  has  been  heard  in  recent 
months  of  processes  for  the  production 
of  gasoline  fuel  for  internal-combustion 
engines  out  of  heavier  petroleum  oils. 
Most  of  these  processes  seem  to  be  modi- 
fications of  the  fundamental  scheme  to 
"crack"  tiie  heavier  oils  into  the  more 
volatile  hydrocarbons  with  the  deposi- 
tion of  excess  carbon  in  the  treating 
retorts.  One  process  (described  by  the 
imentor,  A.  .M.  McAfee,  before  the 
American  Institute  of  Chemical  En- 
gineers in  San  Francisco,  Aug.  25, 
1915)  differs  radically  from  these  others  in  that  high 
pressure  is  not  employed  on  the  stills  and  high-boiling 
oils  are  broken  down  into  lower-boiling  oils,  which  are 
sweet-smelling,  water-white  and  saturated  for  hydrogen. 
Valuable  heavy  oils  are  produced  as  desired,  and  the  car- 
bon is  deposited  in  a  granular  mass  easily  handled.  The 
process  has  been  tried  out  with  success  by  the  Gulf  Re- 
fining Co.,  of  Bayonne,  N.  J. 

In  practical  operation,  any  kind  of  crude  petroleum  is 
distilled  to  remove  gasoline  and  kerosene  or  to  free  it  of 
moisture.  Aniiydrous  aluminum  chloride  is  added,  and 
the  mixture  is  brought  up  to  boiling  in  a  still  with  stirrer. 
The  distilling  vapors  are  held  to  350°  F.  or  under,  to  pre- 
vent the  aluminum  chloride  passing  over  to  the  condenser. 
The  distillate  is  a  mixture  of  gasoline,  solvent  oil  and 
kerosene  which  are  later  separated  by  fractionation.  No 
treatment  is  given  them  except  washing  with  alkali. 

The  results  with  a  Texas  crude  oil  show  17.8%  gasoline, 
13%  gas  naphtha,  8.7%  kerosene,  17.1%  gas  oil,  25.6% 
lubricating  oil,  no  asphaitic  residue  and  a  loss  of  17.8%. 
The  usual  process  yields  4.3%  kerosene,  53%  gas  oil, 
25.5%    lubricating  oil,  and   121/2%  asphaitic  residue. 
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SI  WiJl'SJ^ — J'rojrds  for  the  rliiiiiiinlioii  of 
grade  crosdngs  of  the  Boston  cl*  Maine  R.N.,  at 
Lynn,  Mass.,  included  both  trade  elevation  and 
track-  depression.  The  former  was  adopted,  at  first 
for  two  tracks  and  later  for  four  tracks.  A  feat- 
ure of  the  work-  was  the  crossing  of  a  public  square 
in  the  center  of  the  city.  The  bridges  are  of  steel, 
with  concrete  decks,  and  hare  the  columns  and  e.r- 
terior  girders  masked  with  concrete.  A  concrete- 
arch  viaduct  runs  through  the  station  grounds. 
Some  open-deck  bridges  have  been  given  a  solid 
floor  of  plank  and  roofing  paper.  The  history  and 
development  of  the  project  a.s  now  carried  out  are 
described,  as  are  also  the  mefhods  of  carrying  on 
the  construction. 

The  city  of  Lynn,  Mass.,  11  mi.  north  of  Boston,  has  a 
population  (1915)  of  about  100,000,  and  an  assessed 
value  of  real  and  personal  property  of  $90,000,000.  The 
Boston  &  Maine  R.R.  line  through  Lynn  before  its  ele- 
vation was  from  .5  to  20  ft.  above  mean  high  tide.  It 
was  proposed  to  abolish  eight  crossings  on  the  main  line 


Square  to  the  east  had  alrciuiy  been  provided  with  high- 
way overpas.ses,  e\(i'|)t  nt  Ciiatham  St.  The  situation  is 
shown  by  the  plan  and  prdlile.  Fig.  1. 

IIlS'rOUY    OK   THE    PliO.TKCT 

In  .Inly,  l'.»01,  the  city  engineer  (the  late  George  I.  Le- 
land)  was  iiislructcd  to  prepare  alternative  plans  for  the 
abolition  of  grade  crossings  by  dc])ression  and  by  eleva- 
tion of  tracks.  His  report  siiowed  that  in  1901  at  Central 
Square  about  30,000  people  and  2500  vehicles  crossed  the 
tracks  daily,  and  (hat  the  gates  were  down  about  31/2  hr. 
between  6  a.m.  and  11  p.m.  At  Washington  St.  about 
7000  people  passed,  at  Market  St.  13,000,  and  at  Pleas- 
ant St.  about  5000.  The  gates  were  down  at  this  last 
crossing  for  7  hr.  out  of  17,  and  between  2  and  3  p.m. 
they  were  down  45  min.  in  the  hour.  In  general  this 
street  was  closed  to  traffic  about  half  of  the  time,  as  it 
was  located  at  the  throat  of  the  Market  St.  freight  yard. 

Five  studies  were  made  and  estimated  as  follows :  Main 
line  elevation,  $1,144,700 ;  main  line  depression,  $2,905,- 
777;  Saugus  branch  elevation,  $418,320;  Saugus  branch 
depression,  $635,875;  Saugus  branch  relocation,  $304,- 
942.  The  city  adopted  the  main  line  track-elevation  plan. 
The  railway  also  advocated  track  elevation ;  but  its  plan 
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FIG.    1.     PLAN   AND   PROFILE   OF   TRACK    ELEVATION   ON    THE   BOSTON   &   MAINE   R.R.    AT 


650 
LYNN.   MASS. 


and  seven  on  the  Saugus  branch,  both  double-track  roads, 
with  respectively  about  150  and  40  regular  trains  daily. 
All  of  the  crossings  on  the  Saugus  branch  were  grade 
crossings.  On  the  main  line,  those  in  West  L^n  were 
grade  crossings,  while  all  of  the  crossings  from  Central 


•Consulting  Engineer,  6  Beacon  St..  Boston,  Mass.,  and 
Professor  of  Railway  Engineering  at  the  Massachusetts 
Institute  of  Technology. 


called  for  lower  headroom  and  steeper  approach  grades  on 
the  streets,  and  for  open-floor  bridges  throughout.  Cen- 
tral Square  is  the  industrial  center  of  Lynn,  the  transfer 
point  of  all  street-car  lines,  and  contains  the  best  business 
buildings.  To  have  an  open-floor  railway  viaduct  200  ft. 
long  across  Central  Square  was  by  no  means  desirable. 

It  was  inadvisable  to  change  the  street  grade  to  any 
extent  at  Central  Square,  on  account  of  the  value  of  the 
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land  and  buildings.  This  resulted  in  an  elevation  of  18 
ft.  for  the  railway,  bringing  it  to  the  grade  of  the  Silsbee 
St.  bridge  over  the  tracks.  The  railway  proposed  to  close 
this  street  and  provide  only  a  foot  subway;  but  the  city 
objected  to  this,  as  14,()0()  people  daily  passed  through 
Silsbee  St.  The  city  petitioned  the  Superior  Court  to 
a]ipoint  a  special  grade  crossing  commission,  which  made 
its  report  in  1906.  It  held  that  Silsbee  St.  should  be 
clothed,  that  public  security  and  convenience  did  v  it  re- 
quire the  immediate  elimination  of  any  crossings  on  the 
Saugus  branch,  and  that  two  crossings  on  the  main  line 
could  be  left  to  a  later,  time. 

This  report  was  opposed  so  strongly  by  the  city  that 
the  Mas.^achusetts  Railroad  Commission  returned  it  for 
further  consideration.  The  next  report  was  made  in  1909 
and  was  the  same  as  the  first,  except  that  it  recommended 
the  two  extra  crossings  on  the  main  line.  In  the  mean- 
time, however,  the  railway  had  agreed  that  a  street  in 
substitution  for  Silsbee  St.  should  be  built  when  neces- 
sity arose  for  it,  the  railway  to  pay  65%   and  the  city 
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35%  of  the  cost.  The  Railroad  Commission  approved  the 
report  and  the  Superior  Court  made  it  a  decree.  Con- 
struction was  started  in  September,  1909,  at  Commercial 
St.  in  the  west  end  and  at  Chatham  St.  in  the  east 
end  of  the  city. 

About  this  time  the  New  York,  New  Haven  &  Hart- 
ford R.R.  obtained  control  of  the  Boston  &  Maine  R.R. 
and  proposed  to  four-track  the  line  through  Lynn,  pur- 
chasing land  for  this  purpose  at  a  cost  of  nearly  $1,000,- 
OOO.  To  a  committee  of  citizens  Mr.  Mellen,  president 
of  the  railway,  expressed  himf;;lf  in  favor  of  track  de- 
pression, were  it  not  for  the  expense  already  incurred 
for  track  elevation.  This  was  eafly  in  1911.  The  munic- 
ipal council  then  voted  to  assume  the  entire  cost  up  to 
that  date  (about  $624,000),  and  introduced  a  bill  in  the 
Legislature  for  a  four-track  depression  projcit. 

The  railway  company  at  that  time  estimated  the  cost 
at  $4,495,000' for  double-track  depression  and  $L4 12,000 
for  double-track  elevation.     Tiic  writer,  representing  the 


city,  estimated  the  cost  at  $3,500,000  and  $1,500,000  res- 
pectively. The  railway  alone  was  to  pay  the  cost  in- 
cidental to  the  two  additional  tracks.- 

The  city's  bill  was  not  passed.  The  railway  having 
purchased  land  for  additional  width  of  its  location,  as 
already  noted,  then  proposed  a  bill  modifying  the  two- 
track  plans  provided  for  by  the  court  decree  so  as  to  al- 
low foi-  four  tracks.  The  city  took  this  opportunity  to 
require  that  the  construction,  headroom,  street  ap- 
proaches and  bridges  should  be  satisfactory  to  the  city. 
The  new  act  was  drawn  up  jointly  by  representatives 
of  the  railway  and  of  the  city,  and  was  passed  by  the  Leg- 
islature in  1912. 

This  act  provided,  briefly,  as  follows :  ( 1 )  A  four- 
track  elevation,  with  grade  practically  in  accordance  with 
the  report  of  1909;  (2)  Silsbee  St.  to  have  a  subway  the 
full  width  of  street;  (3)  solid-floor  bridges  to  be  used, 
except  at  five  streets  where  the  bridges  already  had  been 
fabricated  or  erected;  (4)  new  highway  bridges  to  be 
huilt  at  Green,  Fayette  and  Chestnut  St.,  with  brick  pav- 
ing instead  of  plank  floors,  and  to  be 
maintained  forever  by  the  railway ;  ( 5 ) 
the  bridges  at  ]\Iarket,  AYashington, 
and  Silsbee  St.,  and  Central  Square, 
and  the  steel  viaduct  through  the 
station  grounds  to  have  the  girders  and 
columns  masked  with  concrete. 

The  Central  Square  bridge  and  the 
viaduct  through  the  station  grounds 
were  required  to  be  in  accordance  with 
a  new  plan  which  was  presented  with 
the  act.  This  jilan  gave  a  minimum 
of  columns  in  the  square  and  a  more 
attractive  viaduct.  It  will  be  seen 
from  Fig.  2  that  the  four  tracks  across 
Central  Square  are  crossed  by  one  dou- 
ble-track bridge  flanked  on  each  side 
by  a  single-track  bridge,  the  lengths 
of  span  and  positions  of  girders  being 
accommodated  to  the  street  plan  and 
street-railway  track  layout.  Beyond 
this,  a  viaduct  with  arched  spans  ex- 
tends to  the  station. 

The  act  provided  also  that  the  rail- 
way should  j)ay  for  all  changes  in  over- 
head bridges  and  approaches  east  of 
the  station,  and  that  the  c-ost  of  a  two-track  elevation 
should  be  divided  among  the  railway,  the  city,  the 
Commonwealth  and  the  street  railway  company.  All  ad- 
ditional cost  incidental  to  two  extra  tracks  to  be  jiaid  by 
the  railway. 

The  Peesent  Work  and  Its  Cost 

The  work  is  now  practically  completed  as  a  two-track 
elevation,  but  its  expansion  into  a  four-track  line  has  not 
been  fully  accomplished  owing  to  the  flnancial  condi- 
tion of  the  railway.  The  total  cost  to  date  is  about  $3,- 
000,000  (exclusive  of  the  railway's  additional  right-of- 
way).  About  half  of  this  is  chargeable  to  the  two-track 
system,  and  has  been  paid  for  as  follows:  The  Boston  & 
Maine  R.R.,  65%;  the  city,  ,10%;  the  Commonwealth, 
ny2%;  and  the  Bay  State  St.  Ry.  Co.,  7i/o%. 

The  expense  to  the  railway,  including  its  extra  land  for 
widening,  will  ])robal)ly  reach  $3,500,000,  which  is  a  large 
outlay    in    view   of   the   com]iany's    financial    difficulties. 
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And  unt'ortuiiately  its  benefits  caimot  be  realized  without 
additional  expense.  At  Salem.  5  mi.  east,  is  a  single- 
traek  tunnel  in  the  lieart  of  the  eity.  At  Chelsea,  be- 
tween Lynn  and  Boston,  the  road  has  a  double-track  line 
with  several  dangerous  grade  crossings.  It  will  cost 
about  $6,000,000  to  complete  a  four-track  system  from 
Boston  to  beyond  Salem,  when'  two  important  branches 
leave  this  division. 

Fig.  1  shows  a  plan  and  profile  of  the  work.  The  rail- 
way approached  originally  from  Boston  on  the  level  and 
at  5  ft.  above  mean  high  water.  From  f'onimercial  St. 
to  Market  St.  it  rose  on  a  grade  of  0.20%,  and  thence 
at  1%  to  Central  Square.  The  latter  grade  was  the 
maximum  for  the  division  and  seriously  aU'ected  freight 
traffic.  It  often  caused  very  slow  movements  across  the 
square,  involving  serious  delays  to  street  traffic  (includ- 
ing fire-department  delays).     From  the  station  eastward 


done  by  hand  shoveling  and  teams.  Many  of  the  dwel- 
lings were  so  near  the  street  line  that  they  had  to  be 
shored,  which  was  accomplished  wiliiout  settlement. 
When  the  two  additional  tracks  were  constructed  in  1911, 
one  on  each  side  of  the  old  double-track  system,  tempor- 
ary trestles  were  first  constructed  across  the  street,  and 
later  replaced  by  permanent  bridges.  Typical  views  of 
the  construction  work  within  the  city  are  shown  in  Fig.  .'5 
with  explanatory  notes  aiipended. 

In  the  work  at  Commercial  St.,  the  tracks  were  first 
thrown  far  enough  to  the  south  to  admit  of  constructing 
a  two-track  abutment.  Then  the  street  was  excavated, 
and  as  this  proceeded  the  tracks  were  also  depressed  to 
the  grade  of  the  new  underpa.ss,  pedestrian  traffic  only 
being  maintained  on  the  streets.  When  the  northerly 
half  of  the  abutments  was  completed  the  traffic  was 
turned  onto  the  new  elevation.     A  temporary  runoff  east 


PIG.   3.     TYPICAL  VIEWS  OF  CONSTRUCTION  WORK.   BOSTON  &  MAINE  R.R.  TRACK  EI.EVATIc  iX   AT  T>YXX 

A — Looking  west  from  Shepard  St.;  temporary  low-level  tracks  at  the  left  and  elevation  at  the  right.  B— -Looking 
west  from  Blossom  St.;  elevation  completed  for  two  high-level  tracks.  C— East  from  Pleasant  St.  bridge;  two  low-level 
tracks  passing  through  the  Market  St.  yard.  The  wall  parallel  with  the  track  was  part  of  the  two-track  elevation  system 
(at  the  left)  and  was  buried  when  this  was  widened  to  a  four-track  system.  D— East  from  Market  St.;  two  temporary 
low-level   tracks  and  one  track  of  the  two-track  elevated   trestle.     Top  of  retaining  wall  at  the  left. 


there  was  a  rising  grade  of  0.32%  for  2000  ft.,  followed 
by  a  level  stretch.  The  other  1%  grades  can  be  elimi- 
nated at  no  great  cost,  and  0.7%  is  assumed  as  the  max- 
imum future  grade  for  this  division.  The  old  alignment 
was  followed. 

The  profile  shows  also  the  track-elevation  project  of 
the  special  grade-crossing  conunission  (which  was  re- 
jected) and  the  track-depression  project  of  the  city. 
The  latter  would  have  affected  all  the  large  sewers  and 
lowered  the  railway  nearly  to  low-tide  level,  requiring 
waterproof  construction. 

Methods  of  Construction 

The  general  method  of  handling  the  work  was  as  fol- 
lows: At  Chatham  St.  the  two  main-line  tracks  were 
first  raised  6  ft.  under  traffic.  Piles  for  two  tracks  were 
then  driven  and  the  tracks  supported  on  the  trestle.  The 
street  was  closed  to  team  traffic  and  the  excavation  was 


of  Commercial  St.  brought  the  elevated  tracks  to  the 
old  grade  again  at  Shepard  St.  The  next  season  the 
main-line  tracks  from  Commercial  St.  to  Market  St.  were 
thro^\Ti  to  the  south  far  enough  to  permit  the  building  of 
the  retaining  walls  on  the  north  side  throughout  this  dis- 
trict. 

These  walls  were  partly  constructed  when  work  was 
held  up  on  account  of  the  introduction  into  the  Legis- 
lature of  an  act  which  seemed  destined  to  change  the 
type  of  construction  since  it  called  for  track  depression. 
During  this  time  the  railway  purchased  a  large  amount  of 
property  between  Commercial  .St.  and  Central  Square,  so 
that  before  work  was  resumed  it  was  possible  to  demolish 
several  buildings  and  to  throw  the  tracks  from  West  Lynn 
to  Central  Square  still  further  to  the  south.  This  al- 
lowed not  only  the  con.^truction  of  the  northerly  wall  but 
also  the  placing  of  filling  adjacent  to  this  wall  sufficiently 
wide  for  two  tracks. 
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Tlie  trafTic  tracks  were  moverl  south  far  enough  be- 
tween Market  St.  and  Central  Square  to  admit  of  con- 
structing, not  only  the  northerly  wall,  but  also  a  -two- 
track  trestle  (one  track  at  a  time)  through  this  narrow 
district  (Fig.  3).  At  Centra!  Square  the  traffic  tracks 
were  thrown  toward  the  south  a  considerable  distance, 
wjiich  permitted  the  construction  ol'  a  ]H'rmanent  viaduct 
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By  Aug.  9,  1013,  all  vrestbound  traffic  was  carried  on 
tlie  elevated  structure  supported  on  permanent  bridges  or 
earth  till,  except  from  Central  Square  to  Market  St. 
Then  the  trestle  for  east-bound  traffic  was  constructed  be- 
tween ilarket  St.  and  Central  Square  on  the  site  of  the 
old  low-level  temporary  westbound  track,  and  traffic  was 
thrown  onto  the  new .  elevated  track.  The  temporary 
low-level  tracks  were  then  taken  up,  and  the  abutments 
at  the  various  streets  were  extended  to  four-track  width 
and  the  walls  on  the  south  side  were  constructed. 

The  widening  out  of  the  embankment  was  done  from 
the  eastbound  traffic  track.  The  fill  between  Market  St. 
and  Central  Square  was  made  from  the  trestle,  prin- 
cipally at  night  and  on  Sundays  on  account  of  the  large 
amount  of  regular  traffic.  The  caps  and  stringers  of  the 
trestle  only  were  reclaimed.  The  bridges  on  the  main 
line  were  erected  for  two  tracks  before  the  traffic  was 
turned  onto  the  high  level. 

The  runoif  of  the  Saugus  branch  was  raised  entirely 
under  traffic,  both  tracks  being  in  operation  during  the 
construction.  After  the  tracks  had  been  raised  to  their 
full  height,  piling  was  driven  at  Bennett  St.,  the  excava- 
tion made  and  abutments  constructed,  while  the  railway 
traffic  was  carried  on  the  two-track  pile  trestle. 

Dktails  or  BniDGi:s 

All  bridges  were  of  the  plate-girder  type.  The  floor 
systems  were  iield  riveted.  Seven  of  the  spans  in  the 
Central  Square  bridge  were  100  to  115  ft.  in  length ;  and 
the  steel  in  this  bridge  weighed  1483  tons.  Special  der- 
rick cars  were  used  for  handling  these  girders,  the  larger 
ones  being  placed  at  night. 

Fig.  4  illustrates  the  type  of  floor  for  the  solid-floor 
lailway  bridges.  The  concrete  masking  put  on  the  out 
side  girders  is  shown  in  Fig.  5.  Much  of  this  work  was 
done  during  the  winter  time:  steam  coils  were  introduced 


into  the  forms,  which  were  packed  with  straw  to  keep  the 
concrete  from  freezing.  The  Central  Square  bridge  floor 
had  674  cu.yd.  of  concrete  and  1806  sq.yd.  of  waterproof- 
ing. The  masking  of  the  outer  girders  required  738 
.sq.yd.  at  the  contract  price  of  $4.25  per  sq.yd.  That  on  the 
.Market  St.  bridge  (Fig.  5)  cost  $935;  Washington  St. 
bridge,  $493 ;  and  on  the  station  viaduct  and  Silsbee  St. 
bridge.  $3638. 

None  of  the  bridges,  except  at  Silsbee  St.  and  Bennett 
St.,  had  curb  columns.  In  the  former  case  they  could 
not  be  avoided  because  the  station  platform  extended 
across  the  street,  so  that  the  girders  had  to  be  shallow 
and  therefore  of  short  span.  Bennett  St.  is  in  the  out- 
skirts of  the  city,  near  the  new  freight  yard,  and  the 
city  agreed  to  the  cheaper  construction  in  this  place. 

The  remaining  railway  bridges  were  of  open-floor  con- 
struction, and  under  the  act  it  was  necessary  to  provide 
these  with  watertight  decks.  To  meet  this  condition  the 
railway  constructed  a  watertight  wood  deck  of  special  de- 
sign on  the  steel  flooring.  The  construction  is  shown  in 
Fig.  6,  but  the  floors  have  not  been  in  use  long  enough  to 
give  conclusive  evidence  as  to  their  success. 

The  ties  are  7x10  in.,  13  ft.  long,  with  4-in.  oak  blocks, 
carrying  the  track  rails  and  guard  rails.  The  open  spaces 
are  covered  with  two  layers  of  tongued  and  grooved 
planking,  secured  by  iron  straps  and  screws.  Between  the 
two  courses  of  planks  are  layers  of  felt,  each  mopped 
with  coal-tar  pitch.  The  openings  at  each  side  between 
the  floor  and  the  girders  are  closed  by  inclined  sheathing 
in  the  plane  of  the  gusset  plates.  This  consists  of  two 
layers  of  %-in.  matched  boards  with  a  layer  of  roofi'.g 
between  them. 

The  highway  bridges  had  steel  floor-beams  and  wood 
stringers,   carrying  4-in.   hard-pine   plank   covered   with 


3.  5.   TRACK  ELEVATION  STRUCTURES 
AT  LYNN,  MASS. 

ridge    over    Central    Square.      B — Concrete    viaduct 
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1  i/o  in-  of  coal-tar  pavement  and  waterproofinor.  On  this 
was  a  1-in.  sand  cu.shion  tor  the  hrick  pavement  whir-h 
was  grouted  with  cement. 

The  bridges  were  constructed  liy  the  New  P'n;;l;iii(l 
liridge  Co.,  Shoemaker  Bridge  Co.,  Boston  Bridge  Co.. 
I'hnpni.x  Bridge  Co.,  Penn.sylvania  Bridge  Co.  and  .Amer- 
ican Bridge  Co.  The  price  for  this  steel  work  erected 
averaged  ;3.3(vk'.  per  lb. 

COXCUKTK    WoifK.     I''ll.l.l\(l    AM)    STATIONS 

The  retaining  walls  and  ,-iliiitnii'iils  were  of  gravity 
section,  made  with  1  :  :> :  (i  niiicrctc.  Xo  permanent  piles 
were  u.sed  on  the  project.  The  lilliiig  was  principally 
sand  and  gravel,  obtained  from  I'cabody  and  Newbury- 
porl  with  hauls  of  :i  nii.  and  '^T  mi.  respectively.  The 
gravel  trains  were  equipped  with  air-operated  dump  cars, 
the  s]")reading  being  done  entirely  by  hand.  There  were 
practically  no  delays  to  regtdar  train  tratVie  ilu-oiigliout 
the  entire  period  of  construction. 

The  freight  yards  have  been  ballasted  with  gravel.  The 
main-line  tracks  have  stone  ballast,  hard-pine  ties.  Wol- 
hanpter  tie-plates,  continuous  rail  joints  and  8.3-lb.  rails. 
Thci-c  were  only  six  pri\ate  industry  tracks  leading  from 
the  main  track.  .Ml  of  these  were  retained,  some  by 
building  trestles  on  the  owners'  proiierty  and  others  Ijy 
sidetracks  on  the  railway  right-of-way. 

The  filling  was  done  by  the  railway  company.  The 
walls,  abutments,  station  extension  and  viaduct  arches 
were  built  and  most  of  the  street  work  was  done  under 
contract  by  T.  Stuart  &  Son  Co.,  of  Newton,  Mass.  The 
Chatham  St.  project  was  carried  through  under  a  sepa 
rate  contract  by  the  Farnum-IIanscom  Co.,  of  Boston. 
.\  few  special  contracts  were  let  for  remodeling  the  Lynn 
station  and  for  special  street  pavement  im]irovements. 
The  unit  prices  paid  T.  Stuart  Sc  Son  Cn.  on  this  work 
were  as  follows : 

Excavation,  earth,   per   cu.yd $0.50 

Excavation,  rock,    per   cu.yd 2.50 

Concrete  masonry,  plain    1:3:6,    per   cu.yd 5.75 

Concrete  masonry,  reinforced,    per    cu.yd 7.25 

Bar  reinforcement  in  place,  per  lb .05 

Waterproofing  for  arches   (5-ply   felt  and  2-in.  tar  con- 
crete),   per    sq.yd .S5 

Masking  of  bridges,  per  sci.yd 4.25 

Granolithic   sidewalks,    per    scj.yd t.65 

Furnishing  and  layins2r  brick    sidewalks,  per  sq.yd 1.20 

rt-in.  trap-rock  macadam  roadways,  per  sq.yd .60 

tjayingr  stone  block  paving,  with  sand  joints,  per  sq.yd.  1.00 

Grouting  joints  of  stone  block  pavements,  per  sq.yd .20 

Furnishing  and  laying  first-class  stone  block  pavement, 

per   sq.yd 2.85 

6-in.  concrete  foundation  for  pavement,  per  sq.ft 1.05 

Manholes  and  catch  basin.s,  each 75.00 

Xew  curbstones  in   place,  per  lin.f t .90 

Resetting   curbstone.s,    per   lin.ft .20 

fi-in.  sewer  pipe  furnished  and  laid,  per  lin.ft .90 

S-in.  sewer  pipe  furnished  and  laid,  per  lin.ft ..  1.40 

10-in.  sewer  pipe  furnished  and  laid,  per  lin.ft. 1.60 

The  West  Lynn  and  the  East  Lynn  stations  are  small 
buildings  built  at  the  level  of  the  elevated  tracks  and  ap- 
proached by  stairs  and  inclined  driveways.  The  Lynn 
station  had  originally  two  buildings.  liut  the  eastbound 
building  was  torn  down  and  nioNcd  to  another  city.  The 
westlwund  building  was  left  at  its  original  grade,  and  its 
main  waiting-room  was  extended  so  as  to  pass  under  the 
elevated  tracks,  with  stairway  ap])roaches  to  the  island 
platforms.  The  extension  of  the  waiting-room  alone  in 
this  action  cost  about  $.51,000,  whereas  the  total  cost  of 
station-building  altei-alions,  including  new  platforms, 
awnings,  etc.,  was  $10(5,000.  This  work  was  all  done  on  a 
cost  plus  10%  basis,  figured  on  the  labor  and  materials, 
with  no  charge  for  plant  or  superintendence. 

Parallel  to  and  on  the  south  side  of  the  railway,  be- 
tween Central  Square  and  Silsbee  St.,  is  Mt.  Vernon  St. 
(Fig.   2).     This   originally   had   an    ii))   grade   of   ;iliont 


;U/2%  from  Central  Square  to  the  overpa.ss  at  Silsbee 
St.  The  depression  of  Silsbee  St.  so  as  to  pass  under 
the  r-ailway  introduced  a  hill  with  its  summit  midway 
along  Mt.  Vernon  St.  with  a  31/0%  grade  on  each  side. 
This  hill  was  cut  down,  and  a  practically  level  street 
made,  .50  ft.  in  width,  which  with  the  20-ft.  driveway  in 
the  station  grounds  resulted  in  a  way  70  ft.  wide.  The 
city  entered  into  a  special  contract  with  the  railway  in 
connection  with  this  project,  which  included  improved 
street  pavements  and  some  improvements  in  the  station 
grounds.  The  city  agree  to  pay  3.5%  of  the  cost  of  thai 
portion  of  the  additional  work  which  was  done  upon  the 
street  alone,  including  grade  damages,  and  the  railway 
agreed  to  pay  the  remaining  65%.  The  total  addilional 
C0.4  of  this  project  was  .$16,400. 

.\iioiliei-  s]iecial  agreement  was  made  between  the  rail- 
way  and    the  city   with  resjJect  to   Bennett   St.     Origi- 
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FIG.  6.    W.\TER-TIGHT  DECK  FOR  OLD  OPEN-DECK 
BRIDGES  IN  LYNN.  MASS. 

nallv  this  did  not  cross  the  Saiigus  branch,  hut  the  I'ail- 
way  was  raised  to  permit  of  e-xtending  the  street.  The 
railway  agreed  to  pay  for  this  additional  raise  and  bridge 
construction,  the  city  to  pave  Bennett  St.  from  Commer- 
cial St.  to  the  new  freight  yard. 

Engineers 

The  work  was  done  under  three  successive  chief  engi- 
neers of  the  Boston  &  Maine  R.R. :  H.  Bissell,  J.  P. 
Snow  and  A.  B.  Corthell,  the  present  Chief  Engineer. 
The  construction  work  was  successively  in  charge  of  L.  C. 
Lawton  (now  City  Engineer  of  Haverhill,  Mass.),  F.  C. 
Shepherd,  Engineer  of  Construction  of  the  Boston  & 
Maine  R.R.,  and  G.  L.  Huckins,  Division  Engineer  of 
Construction.  The  Resident  Engineer  for  the  railway 
was  J.  A.  Parant.  The  bridges  were  designed  by  B.  W. 
fiuppy.  Bridge  Engineer  of  the  Boston  &  Maine  R.R. 
The  Commonwealth  was  represented  by  H.  W.  Hayes, 
Chief  Engineer  of  the  Massachusetts  Public-Service  Com- 
mission. The  Bay  State  Street  Ry.  was  represented  by 
Pavid  Curtin,  Engineer  of  Maintenance  of  Way,  and  L. 
B.  Reilly  and  F.  B.  Walker,  Assistant  Engineers.  The 
municipality  was  represented  by  Wm.  L.  Vennard,  City 
Engineer,  and  tlic  writer,  acting  as  consulting  engineer. 
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Tlhree  Yes^rs''  Qro 
Traffic  lim  New^ 


By  Hahland  Bartholomew* 


SYXOFSIS — Some  intrrrsfing  com  parisoiis  of 
traffic  ceiisu.se.'f  made  in  191-2  and  in  1915,  showing 
the  growth  in  rehinilar  traffic  and  the  decreases  in 
pedestrian  and  trolley  traffic  at  Broad  and  Market 
St.  accomplished  by  rerouting  trolley  cars. 

Three  yenxs,  ago  a  trallic  c-unsus  was  taken  in  Newark, 
N.  J.,  chiefly  with  the  end  in  view  of  efl'ecting  some  relief 
to  the  traffic  conges-tion  at  the  corner  of  Broad  and  Mar- 
ket St.,  the  city's  main  thoroughfare.^.  A  second  similar 
census  has  just  been  completed,  which  offers  many  in- 
teresting comparisons  and  shows  some  of  the  relief 
pfl"ected.  For  an  account  of  the  1912  census  the  reader  is 
referred  to  the  article  by  F.  Van  Z.  Lane,  in  Engineering 
News,  Sept.  12,  1912.  * 

The  police  department  has  used  and  is  using  these 
censuses  to  regulate  traffic  and  to  determine  points  where 
traffic  policemen  are  needed.     The  engineering  depart- 


Forms  were  provided  for  the  enumerators  so  that  all 
of  these  data  were  easily  recorded.  The  field  notes  were 
tabulated  upon  daily  sheets  by  the  amounts  of  traffic  in 
15-min.  intervals,  so  that  it  is  possible  to  tell  specifically 
the  character  and  amount  of  traffic  at  any  or  all  points 
during  any  period  of  the  day. 

Observations  were  not  made  on  Saturdays,  Sundays, 
holidays  or  on  rainy  days,  thus  avoiding  abnormal  con- 
ditions. The  counts  were  also  made  at  the  same  time  of 
year  as  those  of  1912  for  equitable  comparison. 

An  attempt  was  made  to  count  for  an  entire  week  at 
one  point  in  order  to  determine  the  daily  traffic  variation. 
Owing  to  extremely  inclement  weather  conditions  which 
prevailed  last  spring  this  was  impossible.  However, 
counts  were  made  on  seven  different  clear  days  at  one 
point,  and  the  results  obtained  are  shown  in  Table  I. 

It  will  be  noticed  in  this  count  that  no  great  difference 
occurs  in  traffic  on  the  different  days,  a  maximum  dif- 
ference  of   30%    being   noted  in   pedestrian   travel   on 
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FIG.  1.  TRAFFIC  FOR  ONE  HOUR  ON  BROAD  ST..  NEWARK,  N.  J., 
BETWEEN  COURT  AND  FRANKLIN  ST. 

Showing    approximate   distribution  of   traffic   on    the   cross-section   of 
the  street — a  new  wood-block  pavement 


FIG.      2.    TRAFFIC      FOR      ONE      HOUR      ON 
SPRINGFIELD  AVE.,  NEWARK,  N.   J. 

Showing    distribution    over    cross-section    with 
old  granite  blocks  in  poor  condition 


ment  is  using  the  figures  in  some  instances  as  a  basis 
for  determining  the  type  of  pavement.  The  board  of  as- 
.sessment  and  revision  of  taxes  is  using  the  data  in  mak- 
ing tax  assessments.  These  uses  of  the  traffic  censuses 
are  of  cour.se  additional  to  those  of  the  City  Plan  Commis- 
sion, which  made  the  counts  with  an  aim  to  devising 
proper  means  for  traffic  distribution  in  the  business 
section. 

The  completed  count  took  approximately  two  weeks 
to  accomplish  with  30  special  employees,  although  inclem- 
ent weather  conditions  and  torn-up  pavements  extended 
the  time  on  a  few  counts  one  or  two  weeks  longer.  There 
were  107  places  throughout  the  city  where  observations 
were  taken  for  a  period  of  10  hr. — 8  a.m.  to  6  p.m.  The 
observation  points  were  upon  thoroughfares  where  the 
greatest  proportion  of  travel  occurs.  Counts  were  made 
always  in  the  middle  of  the  block  to  avoid  confusion  at 
street  intersections  and  to  observe  accurately  the  total 
traffic  passing  through  the  street. 

At  each  point  note  was  made  of  the  volume,  character 
and  direction  otf  pedestrian  and  vehicular  traffic.  Vehic- 
ular traffic  was  classified  according  to  character  and 
weight,  that  is,  whether  the  vehicle  was  drawn  by  one,  two, 
three  or  four  horses,  with  iron  tires  or  rubber  tires; 
whether  it  was  a  pleasure  automobile  or  a  small  or  large 
motor  truck.  Weights  were  determined  according  to 
whether  the  vehicle  was  empty,  half  full,  or  loaded. 

•Secretary  of  the  City  Plan  Commission,  Newark,   N.   J. 


Monday  and  Tuesday.  The  counts  for  Saturday  and  Sun- 
day do  not  compare  favorably  with  those  of  thei  other 
days  of  the  week.  Monday  is  the  heaviest  day  of  the  week 
in  pedestrian  travel. 

TABLE  I.     VARIATION  IN  DAILY  TRAFFIC 


Day 

Monday. 


Date 
l-l.S-15 
1-19-15 

Tuesday 4-27-15 

Wednesday. .  .   4-  7-15 

Thursday 4-29-15 

Friday 4-30-15 

Saturday 5-  1-15 


Roadwa.\ 

Number 
Vehicles, 

Total 

1529 

2402 

2402 

2061 

2462 

1951 

2550 


Sidewalk    Traffic 


of 
Vehicles, 

Tons 
2614  50 
4724.00 
4970  00 
4110.75 
4036  25 
4053  75 
5031.75 


872 
1241 

868 
1164 
1085 
1009 

810 


Total 
Pedes- 
trians 
1434 
1812 
l.TO? 
1702 
1644 
1452 
1379 


A  chart  was  made  showing  the  totals  of  each  kind  of 
traffic  at  the  several  observation  points  for  1913  and  191.5, 
also  the  total  increase  or  decrease  and  percentages  of 
increase  or  decrease.  While  pedestrian  traffic  throughout 
the  city  increased  9.16  per  cent.,  vehicular  travel  in- 
creased 23.84  per  cent.  These  figures  are  an  indication 
of  increased  activity  despite  the  present  business  depres- 
sion. According  to  the  recent  state  census  the  population 
increased  only  slightly  over  3  per  cent,  during  this  period. 

Observation  points  showing  an  increase  or  decrease  in 
excess  of  30%  in  either  vehicular  or  pedestrian  traf- 
fic were  plotted  on  a  map  to  indicate  their  comparative 
locations.  Of  these,  there  were  five  points  where  pedes- 
trian traffic  decreased  and  49  points  where  it  increased. 
There  were  four  points  where  vehicular  traffic  decreased 
and  35  points  where  it  increased. 
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Tlie  poinls  of  excessive  decrease  in  pedestrian  trallic 
arc  explained  by  the  reroutinfr  of  the  trolley  cars  aii<l 
interruptions  to  tratTic  because  of  construction  work.  Tbo 
|)oints  of  excessive  decrease  in  vehicular  tratlic  are  all 
explained  by  increases  on  parallel  thoroughfares  because 
of  new  pavements  or  because  of  construction  work.  The 
many  points  of  excessive  increase  in  pedestrian  trallic- 
are  the  result  both  of  reroutintf  trolley  cars  and  of  the 
niirmal  increase  of  population.  The  points  of  excessive 
increase  in  vehicular  travel  are  in  consequence  of  new  and 
better  ])avenients  and  of  the  large  total  increase  in  vehicu- 
lar trallic. 

Table  2  shows  the  comparative  i-ounts  of  tratlic  at  the 
intersection  of  Broad  and  Market  St.  in  1  !)]•.?  and  li)!."). 

T.4BLE  2.     TRAFFIC  .\T  BROAD  AND  MARKET  ST..  1912  AND  1915 
Between  Whirles  Tjirs  Pedestrijins 

1912         191S         1912  191.5         1912         1915 

Market   St.    (E)    Beaver 

and  Broad  St 2,277        3,636         l,9.i5         1.697      6,S,253        41.530 

Market  .St.   (W.)    Halsey 

and  Broad  St 2,252        3,261         1.517        l.WM      77,036        72..i.56 

Broad  St.  (S.)   Mechanic 

and  Market  St 4,052       6,052       1.097        1,245     52,109       .53..V17 

Broad  St.  (N.)  Bank  and 

Market  St 4,210        5,974        1,533        1,255      82,493        72,071 

Total 12,791      18,923        6,101        5.861    279,891      246,724 

Percentage   of  increase 

or  decrease +47  99%  -3  98%  —11.85% 

These  results  are  doubly  interesting  since  this  is  the 
busiest  point  in  Xewark  and  reputed  to  be  one  of  the 
busiest  corners  in  the  country.  The  decrease  in  pedes- 
trian traffic  resulted  from  the  recent  rerouting  of  the  trol- 
ley cars,  while  the  increase  in  vehicular  traffic  was  caused 
by  the  new  wood-block  pavement  on  Broad  St.  as  well  as 
by  the  normal  increase  of  the  city.  The  recent  rerouting 
of  the  trolley  cars  was  designed  especially  to  relieve  con- 
gestion at  this  intersection. 

The  actual  decrease  in  pedestrian  traffic  at  this  point 
is  not  to  be  deprecated,  since  this  corner  long  ago  reached 
the  .saturation  point,  and  the  rerouting  of  the  trolley  cars 
has  helped  to  spread  the  surplus  traffic.  Vehicular  traffic 
at  this  point  will  undoubtedly  continue  to  increase  until 
other  charinels  are  provided  for  it. 

The  increases  in  all  kinds  of  tratTic  verify  the  previous 
assertions  of  the  City  Plan  Commission  that  the  growth  of 
the  city  is  taking  place  chiefly  to  the  south  and  west. 

A  comparative  analysis  of  the  total  vehicular  traffic  in 
1913  and  1915  is  shown  in  Table  3,  which  al.so  shows 
the  actual  number  of  each  type  of  vehicle  counted  and 
the  percentage  of  increase  or  decrease. 

TABLE  3.     TOTAL  VEHICULAR  TRAFFIC;  1912  AND  1915 
Iron  Motor        Auto-       Rubber       Street 

Tires        Trucks      mobiles        Tires  Cars  Total 

1915 69,471        15,322        72.463  7,342        43,483      20S.0S1 

1912 79.823  5,065        34,016         10,338        38,755      167,997 

Inc.  ordec —10,352     +10,2.57    — 38,!47      —2,996       +4,728     +40.084 

Percentage 12.97%  202.51  %  113.03%     28.98%     12  20%  23  840':;, 

While  the  decrease  in  the  number  of  horse-drawn  iron- 
tii'ed  vehicles  is  at  first  rather  surprising,  it  will  be  noticed 
that  the  increase  in  the  number  of  motor  trucks  corre- 
sponds closely  to  this  decrease,  which  is  an  indication  that 
business  is  really  on  the  increase,  since  a  motor  truck  car- 
ries considerably  more  than  the  hor,se-drawn  vehicle.  The 
average  weight  of  motor-truck  traffic  is  3.66  tons  per 
vehicle  as  against  3.22  tons  per  vehicle  of  the  horse-drawn 
type.  Table  i  gives  the  total  number  and  weights  of 
motor  trucks  and  iron-tired  vehicles. 

TABLE  4.     COMMERCIAL  VEHICLES  AND  WEICJHTS;  1912  AND  1915 

Iron  Tires         Weiirhts      Auto  Trucks  Weiclits 

1912 79..S23          1.S3.273.75               5,065  22,7.52  00 

1915 69,471          1.5^!, 428.75             1.5..322  56.12.S.25 

Inc.  ordec —10,352       —28,84.5.00         +10.2.57  +33.366.25 

Percentage 12.97%  18  68%       202  51%  146.59% 


Table  5  shows  that  a  larger  number  of  small  motor 
trucks  are  evidently  being  used  than  formerly,  since  the 
average  weight  is  decreasing.  • 

TABLE  5.     AVEIJACIK  WEIGHT  PER  VEHICLE 

1912                  1915  DilTerence 

Iron  tires 2  28  tons        2  22  tons  0  06  Ions 

Motor  trucks ...                                              4 .  49  tons        3  (>6  tons  0  83  tons 

The  decrea.se  in  hor.se-drawn  rubber-tire  traffic,  which 
is  usually  of  the  pleasure-vehicle  type,  is  greatly  offset 
by  the  enormous  increa.se — 113% — in  automobile  traffic, 
which  includes  runabouts,  touring  cars  and  limousines 
only.  The  count  was  completed  before  the  advent  of  the 
so-called  "jitney  bus,"  some  201)  of  these  having  subse- 
quently appeared  in  the  city. 

The  increase  in  street-car  traffic  is  a  clear  indication  of 
added  service  (12%),  which  corresponds  favorably  with 
the  total  increase  in  pedestrian  travel  (9%). 

The  proportions  of  different  kinds  of  vehicular  traffic 
in  the  city  in  1912  and  1915  is  shown  in  Table  6. 

TABLE  6.     CHARACTER  OF  VEHICl'LAR  TRAVEL;  1Q12  AND  1915 

1912  1915 

Total  Per  Cent.  Total  Per  Cent. 

Iron-tire 79,823  47  5  69,471  33  4 

Motortrucks .5,065  3  0  15,322  7  4 

Automobiles 34,016  20  2  72,463  34  8 

Rubber  tires 10,338  6  1  7,342  3  5 

Streetcars 38.755  23  2  43.483  20  9 

167,997  100  0  208,081  100  o 

Innumerable  conclusions  could  be  drawn  from  a  study 
of  the  figures  at  hand.  A  statement  of  general. conditions 
and  conclusions  concisely  stated  follows: 

Vehicular  traffic  in  -the  city  increased  23.84%. 

Pedestrian  traffic  in  the  city  increased  9.16%. 

Trolley  traffic  in  the  city  increased  12.20%. 

Horse-drawn  traffic,  which  decrea.sed  12.97%,  is  be- 
ing supplanted  by  motor  trucks,  which  increased 
203.51%. 

Automobile  traffic  increased    113.03%. 

Rerouting  of  trolley  cars  decreased  pedestriaH  traffic 
at  Broad  and  Market  Sts.  11.85  per  cent.,  while  there  were 
corresponding  increases  on  Broad  St.  and  Park  Place 
in  the  vicinity  of  Central  Ave.,  also  at  Market  and  Mul- 
berry Sts.  New  pavement  on  Broad  St.  caused  an  increase 
of  slightly  over  50%  in  vehicular  traffic  on  that  thor- 
oughfare. 

Figs.  1  and  3  illustrate  the  ap]iro.ximate  position  taken 
by  vehicles  in  two  wide  thoroughfares,  one  with  a  good 
pavement  and  one  with  a  poor  pavement.  The  designa- 
tions indicate  the  center  of  the  vehicle.  Standing  vehicles 
it  will  be  noticed  are  resjionsible  for  lack  of  travel  close 
to  curbs.  The  illustrations  are  a  clear  indication  of  where 
the  wear  of  pavement  is  to  be  expected. 

PL  P.  Goodrich,  of  New  York  City,  is  con.sulting  engi- 
neer of  the  commission ;  under  his  general  supervision, 
the  traffic  work  was  in  charge  of  A.  B.  Cozzens,  assistant 
engineer,  and  the  writer. 


Material  Rejected  Inder  Test  by  the  Pennsylvania  R.R 
System  is  reported  for  certain  classes  in  a  recent  bulletin. 
The  following  table  gives  the  acceptances  and  rejections  in 
one   year   in   six  of  the   more   important   classes; 

Quantity         Quantity 
Tested  Rejected 

Steel    castings    (pounds) 77,700,000  500,000 

Steel  wheels   (number) 128,000  4,000 

Axles     (number) Ifi5,n0fl  8,000 

Bar    iron     (pounds) 150,000,000  G.OOfl.'OOO 

.\ir    brake    hoses    (number) 63.5,000  85,000 

Cotton    waste    (pounds 3,800.000  400.000 

The  total  value  of  supplies,  materials  and  purchased  equip- 
ment tested  and  inspected  in  a  representative  year  exceeds 
$S0. 000.000,  and  the  cost  of  making  these  tests  is  a  Utile  more 
than  one-lialf  of  1 ''"^    of  that  value. 
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The  irrigation  system  of  the  Dominguez  Water  Co.  in 
southern  California  is  an  interesting  example  of  central 
pumping-station  development.  The  Dominguez  Eancho, 
one  of  the  old  Spanish  grants,  about  14  mi.  south  of 
Los  Angeles,  contains  approximately  80,000  acres  of 
highly  productive  land.  One  part  (.4  on  accompanying 
map)  was  irrigated  by  individual  electric  motor-  or  gas 
engine-driven  centrifugal  pumps  with  a  lift  of  not  more 
than  25  ft.  Another  part  (B)  was  partly  irrigated  by 
vertical  gas-engine  centrifugal  pumps  with  a  lift  of  from 
75  to  125  ft.  to  the  surface.  Under  some  land  (C)  there 
are  no  water-bearing  gravels  at  a  depth  that  would  allow 
of  economical  irrigation. 

Considering  the  low  lift  and  the  long  pipe  lines  neces- 
sary, it  was  found  more  economical  to  continue  irrigation 
on  the  "A"  lands  as  l)efore  and  to  install  a  system  for 
the  "B"  and  "C"  lands  only.  During  the  preliminary 
work  4000  acres  were  sold  for  the  industrial  city  of  Tor- 
rance.^ A  stipulation  was  made  that  water  should  be 
supplied  to  the  city  by  the  Dominguez  pumping  station. 
Xo  changes  in  the  plans,  beyond  the  design  of  the  piping 
system,  were  required,  as  it  is  a  well-known  fact  that 
when  an  agricultural  district  becomes  a  residential  and 
manufacturing  district,  in  general  the  same  ^amount  of 
water  (say  one  miner's  inch  to  7y^  acres)  is  required. 

Wells  and  Canal 

The  water  sujjply  is  taken  entirely  from  wells  and 
raised  to  the  surface  by  air  lifts.  Steam-pumping  engines 
serve  the  irrigation  lines.     Six  wells  (see  map)  lie  east 
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FIG.  1.    IRRIGATION  LINES  ON  DOMINGUEZ  RANCHO 

of  the  pumping-station  site  and  a  second  line  of  six  wells 
was  drilled  in  a  northerly  direction  along  the  bed  of  the 
Los  Angeles  river.  The  six  wells  on  the  ea.st  and  west 
line  from  the  station  are  shallow,  being  approximately  100 
ft.  deep  with  the  water  level  standing  from  10  to  40  ft. 
below  the  surface,  dci)cnding  on  the  season  and  pumpage. 
These  wells  were  drilled  500  ft.  apart,  so  that  the  cones 
of  depression  during  pumping  would  not  intersect  except 
in  case  of  excessive  draft.  The  deep  wells  along  the  rivei- 
bed  average  about  500  ft.  in  deptii  and  flow  approximately 
200  gal.  per  min.  each;  but  during  pumping  the  level  is 

♦Consulting    Engineer.    419    Wilcox    Building,    Los    Angeles, 
Calif. 

'Described   in   "Engineering  Nt-vvs,"  Oct.   .30,   1913. 


lowered  to  approximately  30  ft.  below  surface.  When 
pumping  is  stopped  for  about  36  hr.  they  again  com- 
mence to  flow.  These  six  wells  are  also  placed  500  ft. 
apart.  All  wells  are  12  inches  in  diameter,  cased  with 
double  No.  12  gage,  red-iron  stovepipe  casing  and  were 
drilled  with  a  standard  California  rig.  The  shallow-well 
casings,  being  in  fine  gravel  and  coarse  sand,  were  given 
six  rows  of  very  narrow  perforations  equally  spaced 
around,  the  circumference.  The  deep-well  casings  are  in 
coarse  gravel  and  were  given  six  rows  of  cuts  14  in.  wide. 
Each  well  was  thoroughly  sand  pumped. 

Over  each  well  is  a  concrete  box  3  ft.  square  by  5  ft. 
high  (inside),  the  well  casing  projecting  18  in.  above  the 
concrete  floor.  From  these  boxes  short  pieces  of  10-inch 
riveted  steel  pipe  deliver  the  water  into  a  concrete-lined 
canal,  which  extends  from  the  farthest  well  to  the  pump- 
ing station  sump.  This  canal  has  a  fall  of  2  ft.  per  mi. 
and  increases  in  capacity  from  10  sec.-ft.  at  the  farthest 
well  to  35  sec.-ft.  at  the  pumping  station. 
,  This  canal  discharges  through  screens  into  a  250,00(1- 
gal.  concrete  sump,  which  acts  both  as  a  settling  basin  and 
a  regulator  for  the  pump  supply.  The  sump  is  connected 
to  the  pumping  station  by  a  large  concrete-lined  tunnel. 

Pumping  Station 

The  pumping  station  is  a  reinforced-concrete  structure 
110  ft.  long  by  50  ft.  wide  and  23  ft.  high  to  the  bottom 
chord  of  the  roof  trusses.  As  there  is  no  snow  load  and 
the  roof  has  a  pitch  of  5  to  1,  the  trusses  are  of  extremely 
liglit  steel  on  10  ft.  centers.  The  roof  is  of  galvanized 
corrugated  iron.  The  exterior  walls  are  paneled  and  fin- 
isiicd  in  splatter-dash,  making  the  building  very  attrac- 
tive. 

A  right-angle  extension  of  the  sump  tunnel,  4x6  ft.  in 
section,  runs  along  the  wall  nearest  the  sump.  Short 
chambers  open  from  it  for  the  suction  pipes  of  Pumps  1 
and  2.  This  avoids  blocking  the  tunnel  with  large  suction 
pipes  and  keeps  it  out  from  under  the  pump  foundations. 
All  suction  lines  in  the  station,  including  those  of  the 
auxiliaries,  take  their  water  from  this  tunnel. 

BoiLEES 

There  was  no  attempt  at  separate  engine  and  boiler 
rooms,  since  with  crude-oil  fuel  there  is  no  dust  or  dirt. 
The  boilers  are  installed  across  one  end  of  the  engine 
room.  This  leads  to  better  attention,  as  they  are  always 
under  the  eye  of  the  operating  engineer.  It  also  does 
away  with  the  fireman,  for  the  oiler  can  easily  handle  the 
fires  in  addition  to  his  regular  duties.  The  load  is  prac- 
tically constant,  and  often  the  fires  do  not  need  attention 
for  several  hours  at  a  time. 

There  are  two  water-tube  boilers  (standard  Stirling 
type  for  150-lb.  working  pressure)  set  in  a  single  battery, 
with  room  for  a  single  third  boiler.  This  space  is  tem- 
porarily occupied  by  the  machine  shop.  The  settings  are 
raised  1  ft.  higher  than  standard  to  increase  the  volume 
of  the  combustion  chamber. 

The  boilers  are  fired  with  crude  oil  under  40-  to  50-lb. 
burner  pressure.  Each  boiler  has  two  front-fired  burners 
(Wilgus  type),  set  Just  inside  the  fire  doors  and  throwing 
a  fish-tail  flame  horizontally  toward  the  bridge  wall. 

At  first  one  boiler  had  two  center-fired  burners,  de- 
signed by  the  writer,  set  in  the  center  of  the  brick-covered 
grates.  After  careful  tests  the  efficiency  of  the  two  types 
was  founil  practically  the  same,  except  under  very  heavy 
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(ivcrldMcIs,  ulii'i]  the  center  burners  showeil  up  ulimit  1 1/> 
per  cent,  bettor.  The  staek-gas  analyses  showed  troni  \'M> 
to  14  per  cent.  C0„  uiuler  normal  running  eoiiditioiis 
tor  long  periods.  As  the  plant  load  is  )irnetieally  unirorni, 
the  front-tired  tyi)e  was  used  on  bolh  boilers  because  of 
easier  removal  for  repair  and  cleaning. 

Fuel  oil  is  delivered  at  the  plant  in  tank  cars;  the 
tracks  being  high  enough  for  gravity  unloading.  A  per- 
manent T-^f^-in.  line  is  laid  underground  from  the  railroad 
to  the  station  tank,  which  is  of  reinforced  concrete.  25  ft. 
in  diameter  by  in  ft.  deej).  .\ll  that  is  neces.sary  to  unload 
a  car  is  to  screw  a  large  funnel  into  the  delivery  line,  spot 
the  car  discharge  over  the  funnel  and  open  the  valve.  The 
station  fuel  ]iumps  take  their  supply  directly  from  the 
storage  tank.  In  case  the  oil  in  the  station  tank  is  too 
cold  to  be  haiulled  by  the  fuel-oil  pumps,  it  may  be  heated 
around  the  i)umi)  suction  pipes  by  steam  coils. 

All!  CoXIPIiESSORS  -VXD  PuMPING  ENGINES 

Two  single-stage  air  compressors  (14-  and  27xl9x24-in. 
cross-compound  condensing)  supply  the  well  air  lifts. 
Cooling  water  for  the  condensers  is  drawn  from  the  suc- 
tion tunnel  and  discharged  into  the  sump  outside.  The 
compressors  have  mechanically  operated  inlet  and  auto- 
matic exhaust  valves,  automatic  lubrication,  pressure 
governors,  safety  stops,  reheating  receivers,  etc.  The  air 
inlet  pipes  lead  vertically  upward  through  the  roof. 

There  are  three  pumping  engines,  each  being  normally 
operated  under  a  different  head  ;  but  the  designs  allow  two 
]iumps  to  serve  each  one  of  the  three  irrigation  systems, 
thus  preventing  water  shortage  due  to  the  breakdown  of 
any  unit. 

Pump  1  is  a  16-  and  34xl6x36-in.  cross-compound 
condensing  Corliss-type  crank-and-flywheel  high-duty 
engine,  with  outside  center-packed  water  ends.  It  is 
equipped  with  a  combined  speed  and  pressure  governor, 
suction  condenser,  direct-connected  suction  valvelcss  air 
pump,  automatic  lubrication,  etc.  This  pump  normally 
operates  against  a  head  of  139  ft.,  but  is  capable  of  deliv- 
ering water  into  Line  2  against  a  head  of  250  ft. 

Pump  2  is  similar  to  Pump  1,  except  in  the  water  end, 
though  this  is  also  outside  center  packed.  This  pump  is 
16-  and  34xl2x36-in.  and  operates  normally  acjainst  a 
250-ft.  head. 

Pump  3  consists  of  an  impulse  steam  turbine  driving 
two  8-in.  centrifugals  through  reduction  gearing  (all 
De  Laval  machines).  These  pumps  work  against  a  60-ft. 
head  at  1500  r.p.m.  The  turbine  exhausts  into  a  jet 
condenser  which  takes  cooling  water  from  the  suction 
tunnel  and  discharges  back  into  it.  By  this  scheme  a 
long  and  complicated  condenser  discharge  pipe  is  avoided, 
and  by  proper  position  of  the  condenser  discharge  lines 
the  water  in  the  tunnel  is  not  raised  perceptibly  in  tem- 
perature. 

Auxiliaries 

The  auxiliaries  consist  of  two  7x4i4xl0-in.  boiler-feed 
pumps,  a  500-hp.  open  feed-water  heater,  a  fuel-oil  pump- 
ing set  (comprising  two  4x3x4-in.  duplex  pumps  mounted 
on  a  stand  together  with  an  oil  heater  and  pressure  regu- 
lator), a  lO-kw.  110-volt  direct-current  generator,  direct 
connected  to  a  vertical  high-speed  engine  taking  steam 
either  from  the  main  boilers  or  from  a  15-hp.  vertical- 
boiler  outfit  which  is  complete  with  feed  pump  and  in- 
jector. The  little  boiler  can  be  fired  either  with  wood  or 
oil  and  is  used  particularly  to  furnish  steam  for  atomiz- 


ing the  fuel  (111  when  starting  up  the  main  boilers  and  to 
operate  the  ]U-kw.  generator  when  the  main  boilers  are 
shut  down  and  night  work  is  to  bo  done. 

The  machine  shoj)  contains  an  IS-in.  swing  lathe  and 
a  48-in.  drill  press,  driven  by  a  gasoline  engine.  When 
the  third  boiler  is  installed  the  machine  shop  will  be  re- 
moved to  the  building  now  occupied  by  the  blacksmith 
shop  and  storeroom;  but  it  is  at  present  more  convenient 
to  have  the  sho[)  where  the  engineer  can  attend  to  the 
work  while  the  plant  is  in  operation. 

luiiKiA'riox  Li\i:.s 
Irrigation  Line  1  is  .served  liy  I'ump  1  and  consists  of 
a  33-in.  riveted  steel  force  main  approximately  8  mi. 
long  discharging  into  a  20,000,000-gal.  reservoir.  The 
reservoirs  on  all  three  lines  are  in  earth  and  are  lined  with 
crude  oil  well  worked  into  the  dirt.  This  makes  a  very 
satisfactory  and  completely  water-tight  lining.  From  the 
force  main  laterals  are  run  out  at  right  angles  every  2000 
ft.,  so  as  to  cover  all  the  lands  served  by  this  particular 
line.    These  laterals  vary  in  size  according  to  the  hydrau- 
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FIG.  2.    LAYOUT  OP  DOMINGUEZ  PUMPING  STATION 

lie  head,  so  that  each  one  has  the  same  discharge.  The 
outlets  on  this  line  and  also  on  Line  2  all  have  standard 
4-in.  iron-body  brass-mounted  gate  valves. 

Line  2  is  served  by  Pump  2  and  consists  of  a  20-iu. 
riveted  steel  force  main  delivering  into  a  7,500,000-gal. 
reservoir.  Owing  to  the  topography  of  the  land  served 
by  this  line  it  was  not  possible  to  run  laterals  from  the 
force  main,  so  trunks  were  run  from  the  reservoir  and 
laterals  from  these  trunks.  Line  3  is  served  by  Pump  3 
and  consists  of  a  20-in.  riveted  steel  line  delivering  into 
a  7,500,000-gal.  reservoir.  Laterals  are  run  from  the 
force  main  and  from  trunk  lines  out  of  the  reservoir. 
On  account  of  the  elevation  of  certain  portions  of  the 
land  served  by  this  line  the  reservoir  is  so  piped  that  it 
may  be  bypassed  and  the  irrigation  water  pumped  directly 
on  the  land. 

All  water  consumers  on  the  \arious  systems  purchase 
their  water  through  meters,  these  meters  being  checked 
by  Venturi  meters  at  the  pumping  station. 

This  plant  was  designed  and  installed  by  the  writer  and 
has  been  in  operation  now  for  two  years.  It  has  proved 
very  efficient  and  reliable. 


Inexpensive  Electric  Service  for  unwhed  dwellings  is  be- 
ing promoted  by  the  Louisville  (Ky.)  Gas  &  Electric  Co.,  by 
offering  a  low-priced  panel  board  for  service  in  one  room.  A 
steel  panel  carries  a  meter  and  a  two-socket  receptacle.  A 
l£-ft.  cord  and  a  60-watt  tungsten  lamp  is  included  in  each 
outfit.  A  light  and  a  fan  or  a  flatiron,  or  any  two  current- 
drawing  devices,  can  be  used  at  one  time.  The  rest  of  the 
house  may  be  wired  starting  with  this  panel  as  a  base,  and 
il   i3  expected  that  many  installations  will  grow  in  this  way. 
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It  has  been  known  for  a  long  tinie  that  many  materials 
Tail  to  satisfy  ITooke's  law  exactly,  oxen  within  thy  range 
usually  described  as  helow  the  elastic  limit.  Even  such 
substances  as  steel  and  \icuid  liave  measurable  variations 
from  this  law  that  have  long  been  recognized  by  physicists 
and  engineers.'  Other  .substances,  such  as  east  iron, 
concrete,  bronze,  copper,  stone,  rope  and  so  on.  depart 
I'roni  the  law  very  widely  indeed. 

The  writer  discovered  originally  for  a  set  of  data  on 
the  extensions  of  rubber  that  the  measured  values  of 
forces  and  extensions  gave  a  very  much  better  straight  line 
on  logarithmic  paper  than  on  .squared  paper,  and  that 
example  was  indeed  published,  simply  as  an  exercise  in 
the  use  of  k>garitbmic  paper,  in  a  text  on  analytic  geo- 


a  comparison  wduIiI  be  illuminating,  if  fur  no  other  pur- 
pose than  to  bring  out  the  cuutrast  between  rubber  and 
other  substances.  For  this  purpose  I  have  been  working 
over  the  data  contained  in  the  Reports  of  the  Watertown 
Arsenal,  in  which  the  numerical  results  of  the  actual  tests 
of  a  large  number  of  substances  are  given.  Contrary  to 
my  original  expectation,  I  soon  began  to  suspect  that  the 
effect  noticed  in  the  example  mentioned  is  not  peculiar 
to  rubber,  but  occurs  also  with  many  other  substances. 

1  have  now  worked  over  a  substantial  part  of  the  tests 
in  several  of  the  volumes  of  the  Watertown  Reports,  and 
]  think  it  is  safe  to  announce  that  these  results  follow 
a  straight  line  on  logarithmic  pajjcr'  better  than  they  fol- 


LOGARITHMIC    PLOTTINGS    OP    SOME    STRENGTH    TESTS   OF   VARIOUS  MATERIALS 
References  are  to  "Tests  o£  Metals."  Watertown  Reports 


metry  with  which  the  writer  was  connected.-  This 
means,  of  course,  that  the  relation  between  the  force  p 
and  the  extension  e  is  in  that  example  much  better  ex- 
pressed by  a  relation  of  the  form 

p  =  kC"-  or  f  =  <:pn  (1) 

if  n  is  taken  different  from  uniti/.  In  the  example  just 
mentioned  the  value  of  ?;  was  Found  td  be  approximately 
0.625. 

It  seemed  less  likely  that  (jther  substances  would  show 
any  similar  behavior;  but  it  at  least  suggested  itself  that 


•Professor  of  Mathematics,  University  of  Missouri.  Colum- 
bia,   Mo. 

•See,  e.g.,  Thurston,  "Materials  of  Construction,"  piJ.  346- 
34'7;  U.  S.  Board,  ISSl,  pp.  217-221;  Poynting  and  Thompson, 
"Properties  of  Materials,"    p.    53:   etc. 

=Ziwet  and  Hopkins,  "Analytic  Geometry."  p.  275. 


low  a  straight  line  on  squared  paper,  in  a  very  large  num- 
ber of  cases. 

For  steel,  of  which  the  tests  are  most  numerous,  the 
value  of  11  is  quite  close  to  unity,  but  it  is  in  most  in- 
stances very  definitely  different  from  unity,  and  there  are 
specimens*  that  give  values  as  low  as  0.69.  The  majority 
of  specimens  of  steel  give  values  of  n  over  0.85,  but  many 
.specimens  give  values  less  than  0.9.^ 

Some  other  substances  give  values  of  n  near  to  unity. 
Thus,  an  excellent  specimen  of  long-leaf  yellow  pine,  under 
compression,  follows  a  straight  line  on  logarithmic  paper 
with  remarkable  fidelity,  and  gives  a  value  not  far  from 


"The  proper   initial   extension   for  the   initial   load    must    be 
determined   by   trial    of  several   logarithmic  plottings. 
••"Watertown  Arsenal  Reports,"  1S97,  j).  317. 
"Watertown,  1S99,  pp.  23  to  47  and  p.  1G3. 


Scpti'inlier  K;,  l!)!.') 


ENc  I  N  K  i:  i;  I  xi;    x  kws 


543 


0.95."  Other  specimens  of  wood  show  greater  divergeiu'e; 
tlius,  a  piece  of  fir,  across  tlie  grain,'  gave  ;i  =  0.85,  ap- 
proximately. 

Other  substances  show  still  great  divergences.  Thus,  a 
specimen  of  cast  steel  (Watertown  Reports,  1899,  p.  351) 
gives  «  =  0.74.  Two  specimens  of  cast  iron  (1910,  pp. 
161-2)  give  0.G9.  Several  specimens  of  cojijier  (190T,  pp. 
78-81)  give  a  set  of  remarkably  parallel  linos  that  corre- 
spond to  0.5G.  A  specimen  of  sandstone  (1907,  p.  3G5) 
gives  0.80. 

A  case  that  is  worthy  of  mention  is  that  of  rope.  A 
piece  of  manila  rope  (1897,  p.  493)  gives  a  very  good  line 
for  n  =  1.94.  Confirmatory  evidence  that  this  case  is  not 
accidental  is  to  1)C  found  in  tlie  same  volume. 

The  behavior  of  concrete,  both  plain  and  reinforced,  is 
very  remarkable.  Evidently,  a  further  study  of  this  im- 
portant substance  is  desirable,  as  will  be  seen  if  an  at- 
tempt is  made  to  draw  the  corresponding  lines.  Through- 
out long  ranges  of  values  the  pressures  and  compressions 
follow  a  straight  line  on  logarithmic  paper.  These  lines 
take  suddenly  a  different  direction,  as  will  be  seen  in  a 


where  n  varies  from  a  trifle  less  than  1  to  a  minimum  of 
0.74  (see  page  240)  for  this  set  of  tests.  It  will  be  re- 
marked that  this  range  of  values  is  practically  the  same 
as  that  found  lor  direct-tension  experiments.  These  for- 
nmlas  agree  with  beam  formulas  which  I  have  deduced 
on  a.ssuming  that  eq.  (1)  holds  for  direct  tension  and 
compression. 

River  Teirinniiiiaafl  at  East  §4.  Lo^is 

The  Alton  &  Southorn  Ky.  is  a  new  15-mi.  belt  line 
which  serves  a  large  portion  of  the  industrial  district  at 
East  Hi.  Louis,  111.  It  connects  with  nearly  all  the  railways 
entering  this  district  and  has  a  water  terminal  (known  as 
the  Fox  Terminal)  on  the  Mississippi  Kiver  just  south 
of  the  city,  near  Carondelet.  This  was  mentioned  in  an 
article  on  "Port  Improvements  Along  the  Mississippi 
River"  in  Engineering  Neics,  June  3,  1915. 

The  terminal  has  a  double-track  timber  trestle  1400 
ft.  long,  with  an  average  height  of  20  ft.  above  the  water. 
This  can  accommodate  barges  on  both  sides.  Lumber  and 
heavy   freight  are  handled  between  barges  and  cars  bv 
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most  pronounced  fashion  if  even  a  hasty  sketch  is  made  of 
the  test  in  Watertown  Report  1909,  pp.  981-982,  in  the 
range  from  1000  lb.  to  4400  lb.  per  sq.in.. 

An  interesting  confirmation  is  afforded  by  the  tests  on 
the  strength  of  iron  girders  conducted  by  the  United 
States  Board  and  reported  in  detail  on  pages  217-259 
(Report,  1881).  The  variation  from  theory  noticed  by 
the  board  (pp.  217-220),  which  appears  prominently  in 
the  numerical  data  and  in  the  large  graph  inserted  near 
page  281,  seems  to  check  with  what  would  be  expected 
from  the  theory  proposed  in  the  present  paper.  The  nu- 
merical data  plot  as  straight  lines  on  logarithmic  paper 
up  to  the  elastic  limit  in  the  case  of  every  beam  measured 
by  the  board.  The  elastic  limit  itself  shows  very  strongly 
on  the  logarithmic  graphs,  and  it  would  appear  from  cer- 
tain remarks  appended  to  the  report  that  uncertainty  re- 
mained in  the  minds  of  the  board  in  several  instances 
which  are  perfectly  determinate  on  the  logarithmic  graphs. 
The  formulas  for  the  deflection  d  produced  by  a  center- 
load  w  are 


d  =  Kio" 


Cdi 


(2) 


"Watertown,  1S97,  p.  420. 
"Watertown,  1S96,  p.  3S6. 


a  50-ton  locomotive  crane,  having  a  hoisting  capacity  of 
20  tons.  Package  freight  is  delivered  from  pier  to  barge 
by  spiral  chutes,  and  is  handled  from  the  barges  by  the 
crane,  the  freight  being  placed  in  slings. 

Special  facilities  are  provided  for  shipping  coal,  and  it 
is  expected  that  a  large  traffic  in  Illinois  coal  will  be 
handled  in  this  way.  The  coal  is  delivered  at  the  pier 
in  railway  dump  cars  and  discharged  into  a  track  hopper, 
from  which  a  hinged  spout  delivers  it  into  the  barge.  At 
high  water,  when  there  is  not  enough  fall  for  this  gravity 
chute,  the  coal  is  carried  from  the  hopper  by  a  conveyor 
on  a  boom.  During  the  first  month's  operation  about 
3000  tons  of  coal  and  10,000  tons  of  bairxite  were  shipped 
from  this  pier. 

The  terminal  has  about  3400  ft.  of  track,  with  accom- 
modation for  10  cars  on  the  pier  and  storage  room  for 
50  cars,  so  that  freight  can  be  handled  promptly.  The 
facilities  provided  are  in  excess  of  present  needs,  and  are 
so  arranged  as  to  allow  for  enlargement  with  the  expected 
increase  in  the  water-borne  freight  traffic.  The  cost 
was  about  $50,000.  E.  S.  Fickes  is  Chief  Engineer  of 
the  Alton  &  Southern  Ry..  and  for  information  and  plans 
we  are  indebted  to  him  and  to  W.  X.  Aubuchon,  Jr.,  man- 
ager of  the  East  St.  Louis  Association  of  Commerce. 
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Tlie  Ox-Bow  h_v(li-o-cl('ctrif  jilant  on  llie  Snake  River, 
in  Oregon,  has  the  di.stinction  of  pos.sessing  the  most 
powerful  eliain-drive  gear  in  the  world.  This  feature  was 
not  intended  in  the  original  design,  hut  was  introduced 
to  adapt  existing  machinery  to  modified  conditions  and 
plans.  The  plant  is  owned  hy  the  Idaho-Oregon  Light  & 
Power  Co.,  and  is  located  ahout  5(1  miles  north  of  Hunt- 
ington, Ore.     It  has  heen  in  operation  for  some  month.-. 

The  location  is  at  the  downstream  end  of  a  sharp  bend 
or  loop  in  the  river.  The  original  project  provided  for 
a  tunnel  across  the  neck  of  land,  the  tunnel  being  about 
1160  ft.  long  and  26  ft.  diameter.     The  floor  was  10  ft. 


Tonne/,  /jeO'/onaJS^O/f/ef  .'Flume. I30'lcr     ■CarMnWI  TailWcrfer 


FIG.     1.     PLAN     AND     LONGITUDINAL     SECTION     OF     THE 

OX-BOW   HYDRO-ELECTRIC   PLANT  UN  THE 

SNAKE  RIVER,  OREGON 

below  low  water  at  tiie  intake  end,  ami  had  a  fall  of 
1 :  1000.  This  gave  a  natural  head  of  from  20  to  22  ft., 
depending  on  the  stage  of  the  river,  and  was  little  affected 
by  flood-  or  low-water  conditions.  This  is  shown  in  Fig. 
1.  In  addition,  a  diversion  dam  was  to  be  constructed 
about  1000  ft.  below  the  tunnel  intake,  raising  the  head- 
water level  30  ft.,  and  thus  afl'ording  about  50  to  52  ft. 
head. 

The  power  plant,  at  the  lower  end  of  the  tunnel,  was 
designed  for  the  installation  of  six  units,  each  consisting 
of  two  pair  of  48-in.  waterwheels  operating  in  open  flume 
through  center-discharge  shaft  tubes  and  direct-connected 
by  flange  couplings  to  a  3600-kw.  alternating-current 
three-phase  60-cycle  generator  running  at  225  r.p.m.  The 
plant  was  also  to  contain  two  250-kw.'  direct-connected 
exciters  operated  by  independent  waterwheel  units. 

Financial  difficulties  necessitated  the  stopping  of  con- 
struction when  the  tunnel  had' been  finished,' except  for 
the  openings  from  the  headgates  in  the  river.  The  power- 
plant  foundations  had-been  completed  to  the  floor  level  in 
two  units  and  to  the  spring  line  of  the  arches  which  were 
to  support  the  floor  in  the  remainder  of  the  plant.  Mti- 
chinery  had  been  purchased  and  the  waterwheel  apparatus 
delivered  for  three  units,  as  was  also  the  structural  steel 
for  the  entire  power  plant.  The  dam  to  give  the  intemled 
head  had  not  been  built.  This  condition  continued  for 
.several  years  until  the  appointment  of  a  receiver  in 
December,  1913. 


The  rccei\er  and  tlic  bondholders  of  the  company  em- 
ployed Prof.  John  R.  Allen,  of  Ann  Arbor,  Mich.,  and  \V. 
H.  Rosecrans,  consulting  engineer,  of  Chicago,  to  examine 
the  condition  of  the  property  and  suggest  some  means  of 
developing  power. 

With  the  low  head  available  (20  ft.  instead  of  50  ft.), 
and  the  consequent  reduction  in  power,  the  turbines  could 
not  be  run  at  the  speed  required  for  the  generators.  But 
as  the  machinery  had  been  delivered  it  was  desirable  to 
utilize  it  rather  than  order  new  etiuipment.  Direct  con- 
nection being  out  of  the  question,  some  form  of  gear  trans- 
mi.ssion  was  considered,  and  the  engineers  recommended 
the  installation  of  a  single  unit  composed  of  two  water- 
wheels  and  one  generator,  with  a  chain-drive  transmission. 
This  plan  made  it  possible,  with  comparatively  slight 
changes,  to  use  the  machinery  already  purchased.  The 
expen.se  was  much  lower  than  by  another  system  of  devel- 
opment, and  only  a  small  proportion  of  this  expense  would 
be  lost  if  the  plant  should  be  altered  later  in  accordance 
with  the  original  plans. 

The  arrangement  of  the  connections  of  this  generating 
unit  to  provide  for  the  necessary  difference  in  speed  of  the 
waterwheels  and  generator  is  shown  in  Fig.  2.  The 
waterwheels  are  placed  parallel  instead  of  in  line,  and  the 
generator  is  slightly  above  them.  Shaft  e.xtensions  were 
introduced  to  carry  the  chain  drive. 

Each  of  the  two  waterwheel  shafts  carries  a  71-tooth 
sprocket  wheel  45.49  in.  diameter,  while  the  generator 
shaft  carries  two  corresponding  47-tooth  sprockets,  30.31 
in  diameter.  Each  pair  of  sprockets  carries  four  Morse 
silent  driving  chains  31. G7  ft.  long  and  21  in.  wide,  weigh- 
ing about  2800  lb.  each.  The  pitch  is  2  in.  throughout. 
The  sprockets  are  made  in  halves  and  bolted  on  the  shafts, 
which  are  129  in.  e.  to  c.  The  speeds  are  149  r.p.m.  for 
the  waterwiieel  shafts  and  225  r.ii.ni.  for  the  generator 
shaft. 

The  chains  have  been  tested  to  a  strain  of  40,000  lb. 
per  sq.in.,  but  the  maximum  tensile  strain  under  ordinary 
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FIG.     2.      .'iOIIO-HP.     CHAIN    DRIVE     FROM    TWO    WATER- 
WHEEL SH-\FTS  TO  A  SINGLE  GENERATOR  SHAFT: 
OX-BOW  HYDRO-ELECTRIC  PLANT 


operating  conditions  will  Ije  GOO  lb.  per  sq.in.  It  is  stated 
that  .the  largest  chain  drive  previous  to  this  was  of  1500 
hp.,  so  that  this  500U-hii.  drive  is  by  far  the  largest,  yet 
installed. 

The  designs  were  made  in  the  office  of  the  W.  H.  Rose- 
crans Engineering  Co.,  of  Chicago,  and  the  installation 
was  made  under  the  direct  supervision  of  Mr.  Rosecrans. 
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.lohii  li.  Allen,  Professor  ol'  Meeliaiiieal  Kiij^iiieerini;  at 
ihe  L'niversity  of  MiehigMii,  aetod  as  eoiisulling  meciiani- 
eal  eiiarineer. 


Tlhe   Me"w  SeweiPEig^e  Systeam 


Tiie  ancient  city  of  Cairo,  Egypt,  is  siliiatcil  (in  the 
delta  of  the  Nile.  Its  site  is  so  nearly  lexcl  llial  it  was 
difficult  to  lay  out  a  system  of  sewerage  for  the  city  in  the 
ordinary  way,  with  gravity  discharge.  In  laying  out  the 
new  sewerage  system  for  the  city  which  has  been  re- 
cently put  in  operation,  therefore,  the  city  has  been  di- 
vided into  small  areas  and  the  sewage  from  each  of  these 
areas,  after  flowing  by  gravity  to  a  central  sump  is  forced 
by  compressed  air  through  closed  pipes  leading  to  a  main 
outfall  sewer. 

So  far  as  we  are  aware,  this  is  the  most  extensive  in- 
stallation of  compressed  air  apparatus  for  the  forcing  of 
sewage  from  district  collecting  stations  that  has  ever 
been  made.  It  is  of  course  not  novel  as  the  Shone  com- 
pressed-air ejector  for  forcing  sewage  has  long  been  used 
in  England. 

A  brief  description  of  the  Cairo  system  was  given  by 
Dr.  E.  L.  Corthell  in  a  paper  published  in  "Professional 
Memoirs,"  Corps  of  Engineers,  for  May-June,  1915,  fol- 
lowing his  visit  to  Cairo  while  the  works  were  under  con- 
struction. From  this  and  from  additional  information 
furnished  to  Mr.  Corthell  recently  by  C.  Carkeet  James, 
M.  Inst.  C.  E.,  under  whose  direction  the  works  were  con- 
structed, the  following  description  has  been  prepared. 

The  total  area  in  Cairo  to  be  drained  with  the  aid  of 
compressed  air  is  a  strip  3  to  4  km.  broad  extending 
along  the  Nile  for  nearly  13  km.  This  tract  has  been 
divided  into  63  small  areas.  In  each  of  these  the  sewage 
flows  by  gravity  to  an  underground  compressed-air  dis- 
charging station.  From  each  of  the  stations  the  sewage 
is  forced  by  compressed  air  through  closed  cast-iron  pipes 
into  a  gravity  outfall  conduit,  1.6  m.  in  diameter,  which 
starts  at  Pont  Ghamra. 

The  accompanying  drawing  shows  a  section  of  a  com- 
pressed-air discharging  station.  Each  station  contains  two 
spherical  cast-iron  sewage  receivers.  The  sewage  from  the 
district  draining  to  the  station  flows  into  the  receiver  by 
gravity  until  the  receiver  is  filled.  A  float  in  the  receiver 
then  opens  a  valve  admitting  compressed  air  and  at  the 
same  time  closes  another  valve,  which  shuts  off  the  inflow 
of  sewage.  The  compressed  air  forces  the  sewage  con- 
tained in  the  receiver  out  through  a  discharge  pipe  lead- 
ing from  the  bottom  of  the  receiver.  When  the  receiver  is 
empty  the  compressed  air  is  cut  ofl'  and  the  inlet  valve  is 
again  opened.  The  process  is  entirely  automatic,  and  the 
apparatus  is  claimed  to  have  been  so  designed  as  to  require 
little  supervision  to  keep  it  in  working  oixler. 

The  compressed  air  used  to  operate  the  sewage-discharg- 
ing stations  is  furnished  by  a  central  station,  where  there 
are  four  air  compressors  driven  by  triple-expansion 
engines  delivering  air  at  a  pressure  of  from  23  to  25  lb. 
per  sq.in.  To  insure  continuous  service,  the  compressed- 
air  mains  from  the  central  compressing  station  to  the 
sewage-discharging  stations  are  laid  on  the  loop  plan. 

In  the  main  outfall  sewer  the  sewage  flows  by  gravity 
to  a  pumping  station  at  Kafr-el-Gamus,  a  distance  of 
1314  km.,  receiving  the  discharge  from  various  suburban 
gravity  sewerage  systems  on  the  way.     At  the  pumping 


station  the  sewage  is  screened  and  then  forced  by  plunger 
pumping  engines  through  a  cast-iron  delivery  main, 
0.92  m.  diameter,  to  a  sewage  farm  at  Gebel-el-Asfar,  a 
further  distance  of  1  ly^  km. 

The  sewage  fai-m  (on  which  the  sewage  will  be  used 
for  irrigation)  is  a  tract  in  the  desert  about  4  km.  square. 
The  sewage  delivered  from  the  force  main  will  pa.ss 
through  sedimentation  tanks,  and  a  portion  of  it  mav 
be  further  purified  on  gravel  filter  beds.  It  is  expected 
that  about  3000  feddans  of  land  (3300  acres)  will  even- 
tually be  irrigated  by  sewage.  About  350  feddans  have 
been  graded  to  receive  irrigation  water,  and  170  feddans 
have  been  planted  with  35,000  fruit  trees,  while  80  fed- 
dans of  cereals  are  under  cultivation.  About  80  km.  of 
compressed-ail-  nuiiiis  and  sewage  force  mains  from  the 
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SECTIONAL    VIEWS    OF    COMPRESSED-AIR    DISCHARGE 
STATION,    CAIRO    SEWERAGE    SYSTEM 

compressed-air  stations  have  been  laid.  Only  a  small  part 
of  the  gravity  sewers  discharging  to  the  compressed-air 
stations,  however,  has  as  yet  been  constructed.  The  area 
around  the  principal  hotels  and  that  near  the  military 
barracks,  as  well  as  some  of  the  important  suburbs,  have 
been  sewered.  Further  work  on  the  laying  of  sewers  was 
interrupted  by  the  outbreak  of  war.  The  expenditure 
on  the  works  thus  far  completed  under  Mr.  James'  direc- 
tion is  about  £1,500.000  Eg^'ptian.  Approximately  £500,- 
000  Egyptian  more  will  be  required  for  laying  the  small 
sewers  to  the  compressed-air  discharge  stations.  The  sys- 
tem has  been  planned  for  the  needs  of  a  population  of 
about  1,000.000. 


546 


E  N  G  1 1^  E  E  R  I  N  G     NEWS 


Vol.  74,  :No.  13 


Flood  WrecMs  Masoirairy  Bridlges* 

111  a  heavy  rain  on  July  28  in  the  northern  part  of 
Chaiitaui|ua  Count)',  New  York,  a  number  of  bridges  and 
culverts  were  washed  out.  Particular  interest  attaches  to 
the  failure  of  three  masonry  bridges  of  different  types. 

The  Mason  bridge  at  Dewittville  on  State  Eoad  Xo. 
5263A  was  a  24-ft.  span  consisting  of  a  30-in.  slab  of 
gravel  concrete,  reinforced  with  %-in.  bars  spaced  4%  in. 
c.  to  c.  and  i/^-in.  bars  spaced  12  in.  c.  to  c.  across  the 
road.  It  was  built  in  1912.  Failure  was  due  to  under- 
mining of  both  abutments,  the  water  washing  out  the 
bed  of  the  stream  from  a  normal  depth  of  about  18  in. 
to  a  depth  of  12  ft.  The  roller  seen  standing  on  the 
bridge  in  the  view  belonged  to  the  Ontario  Roads  Co., 
contractors  for  the  state  road  at  this  place.  It  happened 
to  be  standing  on  the  bridge  at  the  time  for  the  purpose 
of  blocking  the  road,  which  was  closed  on  account  of  other 
construction  work.    The  high-water  mark  was  about  18  in. 


reinforced-con'i/i;i:ti-;    slab   bridge   wrecked   by 
abut.mcnt  l'ndermining 


over  the  roadway.  The  flood  carried  away  about  GHO 
cu.yd.  of  earthwork  and  the  total  damage  is  estimated  at 
$2500. 

The  second  bridge  to  fail  was  the  Lefingwell  bridge,  an 
8-ft.  stone-arch  culvert  under  the  Buft'alo-Erie  highway. 
This  was  a  structure  of  long  standing.  Practically  all 
of  the  culvert  was  carried  away,  only  a  small  length  of  the 
barrel  remaining.  How  this  stood  up  while  the  earth 
and  masonry  from  above  were  carried  through  it  is  hard 
to  explain.  About  1000  cu.yd.  of  earth  was  taken  away 
with  the  bridge.  The  total  damage  is  estimated  at  about 
$2000. 

The  southeast  wing  wall  of  the  Glenn  Mill  bridge,  a  30- 
ft.-span  concrete  arch  near  Westfield  was  overturned,  allow- 
ing the  stream  to  carry  away  about  1500  cu.yd.  of  earth 
from  the  uncompleted  fill.  This  failure  was  illustrated 
in  Engineering  News,  Aug.  19,  1915,  p.  379.  The  wing 
was  previously  cracked  and  the  high  water  softened  the 
toe  of  the  slope,  allowing  the  earth  back  of  the  wall  to 
push  it  over.  High- water  marks  indicated  that  the  water 
reached  a  depth  of  about  10  ft.  above  normal.  During  the 
dry  season  of  the  previous  year,  while  the  bridge  was 
under  construction,  all  the  water  was  carried  through  a 
12-in.  pipe.    The  damage  is  estimated  at  $2500 

In  accordance  with  New  York  State  Highway  Law 
bridges  of  over  5-ft.  span  are  town  charges  whether  located 


on  state  and  county  highways  or  not,  and  steps  ha\e 
already  been  taken  by  the  town  otficials  for  the  replace- 
ment or  repair  of  all  these  bridges. 


By  Feed  R.  He-ssek* 

An  effective  plan  for  state  supervision  of  water-sup- 
plies has  been  used  for  the  past  two  years  by  the  Kansas 
State  Board  of  Health.  Some  of  its  details  may  be  of 
interest  to  others  connected  with  public-health  work. 

The  water  and  sewage  law  passed  in  1907  provides 
for  the  appointment  of  an  engineer  for  the  State  Board 
of  Health  from  the  faculty  of  the  Engineering  School 
of  the  State  University.  The  head  of  the  Sanitary  En- 
gineering Department  has  always  held  this  appointment 
as  head  of  the  Water  and  Sewage  Division  of  the  State 
Board  of  Health.  The  work  of  this  division  has  in- 
creased in  volume  till  at  the  present  time  two  assistant 
engineers  and  a  stenographer-clerk  are  employed.  A  lab- 
oratory is  also  maintained  by  this  division  at  the  Uni- 
versity. It  employs  a  force  consisting  of  the  director, 
chemist,  bacteriologist,  three  laboratory  assistants  and 
two  stenographers. 

The  provisions  of  the  water  and  sewage  law  are  as 
follows : 

That  no  person,  company,  corporation,  institution  or  munic- 
ipality shall  supply  water  for  domestic  purposes  to  the  public 
within  the  state  from  or  by  means  of  any  water-works  without 
a  written  permit  from  the  State  Board  of  Health  for  the 
supplying  of  such  water.  The  application  for  such  permit 
shall  be  accompanied  by  a  certified  copy  of  the  maps,  plans 
and  specifications  for  the  construction  of  such  water-works 
or  extension,  and  of  a  description  of  the  source  from  which 
it  is  proposed  to  derive  the  supply  and  of  the  manner  of 
storage,  purification  or  treatment  proposed  for  the  supply 
previous  to  its  delivery  to  consumers,  together  with  such 
other  data  and  information  as  may  be  required  by  the  State 
Board  of  Health;  and  no  other  or  additional  source  of  supply 
shall  subsequently  be  used,  nor  any  change  in  the  method  of 
treatment  be  made  without  an  additional  permit.  The  supply- 
ing of  water  without  a  permit  shall  be  deemed  a  misdemeanor, 
punishable  by  a  fine  of  not  less  than  $25  nor  more  than  $50 
for  each  offense.     Each  day  shall  constitute  a  separate  offense. 

The  board  is  empowered  to  make  any  investigations 
of  water-supplies  upon  complaint  of  municipal  or  pub- 
lic-health officers  or  to  act  upon  its  own  motion,  and 
to  order  such  changes  in  the  source  of  supply  or  method 
of  treatment  as  may  be  necessary  to  safeguard  the  public 
health.  Permission  to  discharge  sewage  into  streams 
or  other  bodies  of  water  must  also  be  obtained  from  the 
board  under  practically  the  same  conditions  as  to  treatr 
ment  as  those  described.  The  engineer  and  secretary 
of  the  board  are  empowered  to  act  when  the  board  is  not 
in  session. 

The  consulting  engineers  practicing  in  the  state  have 
come  to  realize  that  the  provisions  of  this  law  do  not 
work  a  hardship  upon  them  but,  on  the  contrary,  serve 
to  maintain  a  standard  under  which  competition  is  more 
nearly  fair  and  open.  Consequently  they  are,  with  few 
exceptions,  glad  to  cooperate  with  the  engineers  for  the 
board  in  their  requirements.  Upon  being  advised  that  a 
town  or  corporation  contemplates  the  construction  of  a 
water-works  or  a  change  in  an  old  system,  one  of  our 
engineers  visits  the  town  and  makes  a  thorough  inspec- 


•Inforraation  furnished  by  W.  M.  Acheson.   Division  Engi- 
neer. New  York  State  Commission  of  Highways,  Buffalo,  N.  Y. 
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thill  of  the  plant  ami  discusses  conditions  witli  tlmsu  in 
(liai'i^c  and  witii  tlic  engineers  for  tiic  work. 

Tlie  plans  and  information,  when  completed,  are  sent 
to  the  ollice  of  this  tlivision  at  Lawrence  and  must  in- 
clude the  following  items:  General  plans,  detail  plans, 
t'liaiiiccr's  report,  specilications,  application.  These  are 
examined  not  only  from  the  viewjioint  of  quality  til'  sup- 
ply but  also  tliat  of  adequacy  for  future  growth,  lire 
prntectiiin  and  mechanical  etKciency.  If  necessary  they 
arc  rctunicd  with  a  request  that  corrections  be  made 
:ind  wluii  satisfactory  the  blueprints  are  stamped  "Ap- 
pro\cd"  and  signed  by  the  engineer  for  the  board.  Onv. 
cojiy  of  the  plans  is  (lied  in  the  ollice  of  the  secretary 
at  the  State  House  in  Topcka  and  another  in  the  en- 
gineer's ollice  at  the  University.  Arrangements  lia\o 
just  been  made  to  furnish  blank  progress-repoit  cards 
to  engineers  in  charge  of  such  work.  These  will  he  re- 
turned to  the  office  each  month. 

There  are  197  plants  in  the  state  sii])plying  water  to 
municipalities.  Of  these,  IC  arc  ]i]'i\alcly  owned,  27  use 
surface  water  and  rapid  sand  liltcrs  and  14  use  surface 
water  with  no  further  ti'catmcnt  than  coagulation  and 
sedimentation. 

Analyses  of  samples  from  each  supply  have  been  made 
at  frequent  intervals  during  the  past  three  years,  the 
surface  water-supplies  being  watched  very  carefully. 
When  sufficient  evidence  of  puer  cpiality  o\'  any  water 
has  been  collected  the  city  authorities  or  owniers  of  the 
]>lant  are  approached  and  the  imiu-ovement  can  usually 
be  brought  about  without  recourse  to  a  formal  order  from 
the  board.  Occasionally,  however,  it  has  been  necessary 
for  the  board  to  order  improvements  recommended  by 
its  engineer.  Within  tlic  past  year  seven  modern  rapid 
sand  filter  plants  have  been  installed  by  this  method, 
and  work  is  in  progress  on  four  more. 

Acceptance  of  purification  plants  by  the  city  or  owner 
is  made  contingent  upon  approval  by  the  State  Board 
of  Health.  When  ready  for  operation  an  engineer  from 
this  division,  usually  accompanied  by  the  laboratory  di- 
rector, takes  charge  of  the  plant  and  operates  it  for  two 
or  more  days.  Alkalinity  and  turbidity  determinations 
are  made  on  tlie  raw.  coagulated,  and  filtered  water  at 
frequent  intervals  and  bacteriological  samples  are  plated 
on  agar  at  hourly  intervals.  Bacteriological  samples  are 
also  collected  at  two-  or  four-hour  intervals  and  ex- 
pressed to  the  laboratory  in  refrigerating  shipping  con- 
tainers for  check  counts  and  B.  coli  fermentations.  The 
test  also  includes  calibration  of  orifice  boxes,  rate  regu- 
lators and  loss-of-head  gages,  quantity  of  wash  water 
used  and  rate  of  application  of  wash  water  and  air,  clari- 
fying effect  obtained  in  the  basins  by  the  use  of  varying 
chemical  doses  applied  at  various  points.  The  bacterio- 
logical standard  heretofore  required  has  been  "a  removal 
of  98^  when  the  raw  water  count  exceeds  ;}500  per  c.c. 
or  a  count  of  less  than  100  per  c.c.  in  filtered  water 
when  the  raw-water  count  is  less  than  .'5.500  c.c,  witli  com- 
plete removal  of  turbidity."  The  operators  of  these 
plants  are  instructed  in  making  alkalinity  titrations  with 
erythrosene  and  turbidity  readings  with  a  candle  turbid- 
imeter. Compact  kits  containing  the  required  apparatus 
and  reagents  are  fiirnished  at  cost  by  the  laboratory. 
The  operators  are  also  furnished  a  pad  of  blank-form 
operating  reports.  A  duplicate  copy  of  each  is  sent  to 
the  engineer's  office  each  month.  Since  these  plants  are 
rarely  large  enough  to  employ  a  chemist  this  method  en- 


ables us  to  check  their  operation.  Usually  the  plant 
purchases  a  ship|)ing  eoiilaiiicr  and  weekly  bacterial  ex- 
aminations of  their  samples  ai'e  made   free. 

The  refrigerating  containers  are  manufactured  in  Law- 
rence for  the  laboratory  of  this  division.'  They  consist 
of  an  insulated  outer  case  and  tightly  fitting  top  from 
which  is  hung  a  cojiper  box  with  divisions  for  4  or  (i 
bacteriological  samjile  bottles.  Cracked  ice  is  placed 
in   the  bottom  and    lnw   temperature  held   for  48  hours. 

Rules  recently  adopieil  by  the  Board  provide  for  annual 
inspections  ;  f  all  water-works  and  sewage-disposal  plants 
in  the  state  by  the  engineers  of  this  division.  Standard 
information  blanks  will  be  used  for  recording  the  re- 
sults of  these  inspections.  Mineral,  sanitary  chemical, 
and  liacteriological  examinations  of  all  ground  water- 
supplies  will  be  made  twice  each  year  and  surface  water- 
supjilies  will  be  examined  baeteriologically,  chemically, 
and  microscopically  each  week.  Each  plant  is  charged 
a  fee,  graduated,  according  to  the  po])ulation  supplied, 
from  .$12.50  to  $130  per  yi^ar.  These  fees  are  used  to 
maintain  the  laboratory. 

Sources  from  which  common  carriers  supply  drinking 
water  are  to  be  inspected  and  sampled  twice  a  year. 
Springs,  wells  and  other  sources  from  which  water  is 
bottled  and  sdld  for  domestic  or  public  use  will  also  be 
under  the  direct  supervision  of  the  State  Board  of  Health. 
'.P. 

SualpIhxtuiB'  Csiuases  (Gsirfea^ea 

Study  of  the  cause  and  prevention  of  odors  and  dust 
from  garbage-reduction  wijrks  in  New  York  City  has  been 
made  by  the  Central  Testing  Laboratory  of  the  City 
of  New  York  and  a  detailed  report  is  given  in  the  Jour- 
nal of  lududrial  and  Engineering  Chemistry  of  the  Am- 
erican Chemical  Society,  September,  1915.  At  the  plant 
studied  the  garbage  arrives  at  the  docks  in  open  scows 
and  is  conveyed  to  large  lined  iron  tanks  or  digesters. 
These  are  vented  and  the  gases  have  considerable  odor. 
The  cooked  garbage  and  liquor  are  run  into  vented  re- 
ceiving tanks  before  being  pressed.  Liquids  are  run  to 
open  settling  tanks  where  the  grease  is  skimmed  off  and 
the  liquor  discarded.  The  jiressed  garbage  goes  to  di- 
rect-heat driers  wliieli  gi\c  off  (xlor  and  dust  perceptible 
for  miles  around.  The  dried  garbage  is  conveyed  to  a 
naphtha-extraction  plant,  and  the  tankage  is  dried  in  a 
>ccond  set  of  direct-heat  driers  with  more  odor  and  dust. 

The  odors  from  handling  raw  garbage,  from  the  grease- 
separating  tanks,  from  pressing  and  from  conveying  gar- 
bage under  treatment  are  of  only  local  im])ortance.  None 
of  the  substances  (princi])ally  mineral  matter  and  fats) 
carried  over  mechanically  with  the  digester  vent  gases 
were  found  important.  The  condensable  volatiles  in- 
cluded essential  oils  and  sulphur  compounds.  The  ex- 
trenu'ly  nauseating  odor  of  uncondensable  vent  gases  was 
found  due  largely  to  sulphur  compounds.  Simple  heat- 
ing of  vent  gases  was  u.seless,  but  washing  with  a  solu- 
tion of  calcium  hypochlorite  prevented  odors. 

The  scruliber  installed  removed  91%  of  the  total  dust 
from  drier  gases  and  70%  of  the  odorous  substances. 
Leading  the  gas  across  pine-tar  oil  substituted  the  odor 
of  the  latter  for  the  objectionable  .smell.  No  reasonable 
amount  of  a  dilution  vritli  air  was  effective. 

'See  iUustrated  description,  "Engineering  News,"  Oct.  23, 
1913,   p.   S19. — Editor. 
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Fa^altis  ©f  TeelhiBaical.  JLiSeratiiaffe 
Bv  R.  Fleming* 

Technical  literature  may  be  divided  into  two  classes: 
That  which  finds  its  way  to  the  public  through  periodicals, 
and  that  which  appears  in  book  form.  This  article  has  in 
mind  the  latter  class,  though  much  of  what  is  written  will 
apply  to  both  divisions. 

A  glance  through  the  catalogs  of  publishers  of  technical 
books  will  show  what  a  bewildering  number  has  been 
written  on  certain  subjects.  New  books  on  Applied  Me- 
chanics are  continually  being  brought  out.  Three  books 
on  Foundations  closely  followed  each  other  in  1914.  Books 
on  Structural  Engineering  are  being  multiplied.  Are  all 
these  books  needed  ?  A  university  lecturer  in  an  article^ 
entitled  "Books  for  Engineers — A  Criticism,"  in  the  Engi- 
neering Supplement  of  the  Loudon  Times,  of  Jan.  31, 
1912,  writes  thus  of  a  search  he  had  made: 

Two  or  three  impressions  were  gained  by  this  search.  One 
was  that  a  flood  of  technical  boolis  is  emanating  from  Amer- 
ica. .  .  .  To  come  to  the  faults  of  the  technical  books  which 
are  now  appearing  so  rapidly,  many  of  tliem  are  badly  writ- 
ten, badly  arranged  and  badly  priced.  .  .  .  Many  authors 
do  not  appear  to  have  in  mind  any  definite  purpose  for  their 
books.  They  do  not  seem  to  take  the  trouble  to  ascertain  If 
such  a  book  is  really  needed.  They  do  not  ascertain  before 
beginning  their  task  how  far  the  field  is  really  covered. 

Books  describing  industrial  processes  are  hardly  out  of 
the  hands  of  the  printer  before  the  processes  have  been 
modified  and  new  books  are  needed.  But  about  those 
on  i\Iechauics  dealing  with  unchanging  principles  it  is 
well  to  ask  whether  the  new  are  better  than  the  old.  Of 
course,  the  best  book  on  any  subject  is  yet  to  be  written. 
Not  every  writer  has  the  confidence  expressed  in  the 
preface  of  a  textbook  on  Applied  Mechanics :  "The  au- 
thor claims  that  the  chapters  on  Jloment  of  Inertia, 
Center  of  Gravity,  Work  and  Energy,  Friction  and  Im- 
pact are  more  complete  in  theory  and  application  than 
those  of  any  other  American  textbook." 

Most  technical  books  are  written  by  teachers  in  techni- 
cal schools  and  colleges.  There  are  several  reasons  for 
this.  The  teacher  has  access  to  libraries,  is  able  or  should 
be  able  to  express  himself  clearly,  and  from  his  teaching 
experience  knows  the  difficulties  in  grasping  new  subjects. 
Moreover,  he  has  time  at  his  disposal  to  which  the  pro- 
fessional man  is  a  stranger.  The  college  year  seldom  lasts 
over  forty  weeks  and  recitations  and  lectures  are  con- 
fined to  comparatively  few  hours  per  week.  Knowing  that 
he  may  be  rated  according  to  the  number  of  books  he  has 
written,  he  embodies  his  notes  and  lectures  in  a  book, 
thus  adding  another  to  a  field  that  may  be  well  covered. 
The  responsibility  for  overproduction  rests  largely  tipon 
the  boards  of  trustees  of  our  various  institutions  of 
learning,  who  in  choosing  a  faculty  generally  put  more 
btress  upon  authorship  than  upon  teaching  ability. 

One  cause  of  lack  of  accuracy  is  the  acceptance  without 
discrimination  of  what  has  already  been  written.    An  er- 

*American  Bridge  Co..  30  Church  St..  New  York  City. 
"Reprinted  in  part  in  "Kngineering  News,"  of  April  IS,  1912. 


roneous  statement  once  fairly  started  has  a  surprising  te- 
nacity of  life.  Hutton's  formula  for  wind  pressure  on 
inclined  surfaces,  although  discredited,  is  constantly  met 
with  in  textbooks,  and  handbooks.  The  Carnegie  "Pocket 
Companion,"  edition  of  1913,  gives  it,  the  Cambria  Steel 
Co.'s  Handbook,  1914,  quotes  it  without  a  name  attached, 
and  the  Handbook  of  the  Lackawanna  Steel  Co.,  1915, 
quotes  it  as  Unwin's  formula.  Dates  are  often  given 
wrongly,  especially  in  footnotes.  Euler's  column  formula 
is  found  dated  both  1757  and  1759.  In  this  case  there  is 
an  explanation.  The  paper  "Sur  la  Force  des  Colonnes, 
Par  M.  Euler"  appeared  in  the  "Histoire  de  I'Academie 
Eoyale"  for  the  year  1757  but  the  volume  bears  the  im- 
print, Berlin,  1759. 

First  editions  are  often  lessened  in  value  because  of  the 
number  of  errors  resulting  either  from  careless  preparation 
of  the  manuscript  or  careless  proofreading.  One  book  be- 
fore the  writer  has  twenty-seven  errors  in  twenty-two 
consecutive  pages.  Some  are  trifling  but  others  are  seri- 
ous. A  student  has  the  help  of  his  instructor  in  detecting 
errors,  the  "constant  reader"  will  probably  find  them 
from  the  context,  but  the  busy  man  who  regards  his  li- 
brary as  his  dictionary  is  liable  to  be  led  astray.  The  en- 
gineer who  passes  a  problem  with  a  given  book  to  an  as- 
sistant may  receive  an  absurd  answer  or  none. 

From  a  large  number  of  errors  which  have  caused  an- 
noyance, three  will  be  cited  from  books  of  recognized 
merit : 

1.  The  "American  Civil  Engineers'  Pocket  Book," 
second  edition,  page  297,  gives  as  the  formula  for 
bending  moment  of  a  cantilever  beam  uniformly  loaded, 


j¥  -■= 


)r./;2 


'in-      1      in     ^^J^/3       a 
1  his  shoulil  be  -— —  j  -  —  j 


2.  Johnson,  Bryan  and  Turneaure  in  their  analytical 
treatment  of  wind  loading  in  "Modern  Framed  Struc- 
tures," eighth  edition,  page  512,  write :  "and  substitute 
the  values  of  M  and  S^  in  (lib)."  In  this  edition  equa- 
tion (lib)  is  not  given  and  it  is  necessary  to  consult  ear- 
lier editions. 

3.  Ketchum  in  "Steel  Mill  Buildings,"  third  edition, 
page  119,  in  the  figure  of  a  double  portal,  gives  a  stress 
of  4242  lb.  in  the  member  c  —  7  and  the  same  in  member 
c  —  8.  In  each  case  it  should  be  2121  lb.  The  stress  dia- 
gram is  correctly  drawn  but  the  reader  does  not  stop  to 
scale  a  diagram.  He  looks  at  the  stresses  given  on  the 
figure.  From  this  figure  he  would  infer  that  for  a  double 
[lortal  the  stresses  in  certain  members  are  equal  to  the 
stresses  in  certain  other  members  when  they  are  but  one- 
half  as  much. 

Lack  of  clearness  occurs  when  an  author  leaves  too  much 
to  be  understood  by  the  reader.  In  one  standard  treatise 
on  Mechanics  the  reader  must  at  times  determine  from 
his  previous  knowledge  of  the  subject  the  meaning  of  -\- 
and  — .  A  single  sentence  would  clarify  the  whole  matter. 
Another  book  that  has  passed  through  several  editions  con- 
tains an  article  of  five  pages  on  "The  Flexure  of  Long 
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Columns."  Near  the  close  of  the  section  is  a  paragnipli 
1  ommencing :  '"'Euler's  formula,  thcrcl'orc,  is  strictly  ap- 
plicable only  to  .  .  .  "'.  While  the  student  may  infer 
Ihat  the  formula  deduced  is  the  well-knuwn  Mulcr  roi-mula, 
it  is  not  so  expressed  and  the  jiara^^rajih  does  scant  Justice 
to  Euler. 

F'lexure  in  beams  is  almost  invariably  treated  without 
any  mention  that  the  beam  is  considered  as  stayed  lateral- 
ly. One  textbook,  "Stresses  in  Structures,''  in  showing 
how  to  use  the  tables  in  the  rolling-mill  handbooks  quotes 
the  full  tabular  load  as  tlie  strength  of  a  I)-in.  beam  with 
span  of  20  ft.  No  mention  is  made  of  the  proviso  so  ex- 
plicitly stated  in  the  handbook  that  the  tai)ular  loads  apply 
only  to  beams  stayed  sideways.  A  note  like  the  following, 
used  in  another  book,  would  have  left  no  room  for  doubt : 
"Due  attention  in  selecting  the  beam  must  be  given  to  lat- 
eral and  vertical  deflection  as  previously  noted,  or  to  a 
proper  reduction  of  the  specified  fiber  stress  to  allow  for 
these  reductions."  In  this  connection  it  is  noted  that 
reports  of  beam  tests  lose  their  value  wlicn  they  do  not 
state  how  the  beam  is  stayed  sideways. 

It  is  conducive  to  clearness  to  find  in  all  the  pages  of  a 
book  the  same  symbol  denoting  the  same  thing.  Greene's 
"Structural  Mechanics"  is  an  illustration.  In  the  intro- 
duction the  author  says :  "The  notation  is  practically  uni- 
form throughout  the  book  and  is  that  used  by  several 
standard  authors."  It  is  also  a  great  help  to  find  an 
introductory  page  or  an  appendix  tabulating  in  alpha- 
betical order  all  the  symbols  used.  A  few  books  give  this. 
]\Iay  their  number  be  increased  !  A  step  farther  would  be 
a  more  general  agreement  among  authors  to  use  the  same 
notation. 

Plagiarism  is  an  ugly  word  to  use  and  happily  the  fault 
is  not  common.  Yet  occasionally  when  two  books  are 
compared  it  may  be  inferred  that  one  copied  from  the 
other  or  that  both  borrowed  from  a  common  source.  Some 
again  quote  a  great  deal  and  give  credit  for  little.  More 
prevalent  still  is  the  use  of  the  work  of  thinkers  and 
scholars  without  any  riiention  of  their  names.  Goodman's 
"Mechanics  Applied  to  Engineering"'  is  a  model  in  the 
giving  of  credit.  Instances  are :  Young's  Modulus  of 
Elasticity,  Bow's  Notation,  Barlow's  Theory,  "the  method 
is  due  to  Professor  Dalby,"  "the  author  and  Mr.  E.  H. 
Thorpe  of  New  Y''ork."  Molitor  is  also  to  be  commended. 
In  the  preface  of  his  "Kinetic  Theory  of  Engineering 
Structures"  he  states :  "Each  subject  is  prefaced  by  a 
few  brief  historical  remarks  and  all  important  theorems 
bear  the  name  of  their  originators,  a  practice  which  has 
been  shamefully  neglected  by  many  modern  writers."  This 
is  quite  in  contrast  to  the  practice  of  some  others  to  whom 
the  lines  of  Kipling  might  apply : 

When  'Omer  smote  'is  bloomin'  lyre, 
He'd  'eard  men  sing  by  land  an'  sea; 

An'  what  he  thought  'e  might  require, 
'E  went  an"  took — the  same  as  me! 

The   marliet-girls  an'   fishermen. 

The  shepherds  an"  the  sailors,  too. 
They  'eard   old   songs  turn  up  again. 

But  kep'  it  quiet — same  as  you! 

They  knew  'e  stole:  'e  knew  they  knowed. 

They  didn't  tell,  nor  make  a  fuss, 
But  winked  at  "Omer  down  the  road, 

An'  'e  winked  back — the  same  as  usi 

In  closing  let  it  he  said  that  despite  its  faults  technical 
literature  was  never  better  than  it  is  todav. 


iiKaoia  oa* 


Daral  Curves 


HioviRWKD  liY  Henry  J.  Saunders* 

Till':  RAILROAD  TAPER:  The  Theory  and  Application  of  a 
Compound  Transition  Curve  Based  upon  Thlrtv-Foot 
Chords — By  l,ce  Perkins,  Formerly  AwslKtant  Engineer 
Southern  PaclHc  Linos  In  Arizona  and  Mexico.  New  York: 
John  Wiley  i>i  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd. 
Flexible  leather;  4x7  In.;  pp.  x  +  356;  41  text  Illustra- 
tions; 42  tables.     $2.50,  net. 

In  the  "Jiailroad  Taper,"  Mr.  Perkins  has  presented 
the  subject  of  transition  or  spiral  curves  as  developed  by 
William  Hood,  chief  engineer  of  the  Southern  Pacific 
Co.  The  curve  used  is  a  series  of  compound  curves  de- 
veloped from  a  basic  chord  length  of  ,30  ft.  A  set  of  tables 
is  also  given  based  on  the  lO-mcter  chord  for  use  in 
Mexico  and  South  America. 

Mr.  Perkins'  work  as  a  wliole,  although  it  cannot  be 
said  to  be  the  last  word  in  spiral  curves,  still  seems  to 
be  such  an  improvement  over  other  books  and  tables  on 
the  subject  that  it  deserves  little  criticism  and  much 
praise.  The  writer  lias  taken  the  trouble  to  compare  this 
work  with  some  ten  or  more  others  on  the  same  .subject 
and  can  say  that  with  one  or  two  exceptions  this  is  the 
only  work  whicli  can  be  used  easily  and  universally  by  the 
man  in  the  field  under  nearly  all  conditions. 

The  writer  believes  that  a  better  understood  title  for 
the  book  should  have  been  selected  or  at  least  that  the 
word  "curve"  should  have  immediately  followed  the  word 
"taper."  Of  some  ten  books  examined  no  one  of  them 
used  the  word  taper,  three  using  "spiral,"  four  "transition 
curve,"  two  "transition  spiral"  and  one  "parabolic  curve." 
Webster  defines  the  noun  "taper"  as  "a  gradual  diminu- 
tion of  thickness  in  an  elongated  object,"  referring  more 
to  volume  than  to  surface. 

The  writer  believes  that  Mr.  Hood  had  some  well-defined 
reason  for  the  selection  of  the  30-ft.  basic  chord  length 
and  believes  that  should  be  brought  out  in  this  work, 
owing  to  the  fact  that  a  great  many  engineers  look  with 
disfavor  on  any  unit  of  measurement  which  will  not  go 
into  100  an  even  number  of  times. 

The  location  and  track  problems  selected  are  good  and 
cover  the  usual  run  of  problems  encountered  in  the  field. 
The  tables  are  ample,  although  the  writer  believes  that  a 
more  definite  nomenclature  should  be  selected  for  the  dif- 
ferent types  of  taper  in  order  that  the  necessary  table 
could  be  selected  at  a  glance  without  having  to  study 
out  the  system  of  numbering. 

The  author  explains  fully  the  relation  of  the  speed  of 
the  train  to  the  length  and  number  of  the  taper  selected. 
This  is  a  point  which  cannot  be  too  fully  impressed 
upon  the  field  engineer. 

The  slight  changes  which  have  been  suggested  would 
make  the  book  of  general  value  to  engineers,  although 
as  it  stands  it  can  certainly  be  used  as  well  or  better  than 
any  other  work  on  this  subject. 

A  summary  of  the  operating  results  of  the  water-.^often- 
ing  and  filtration  plant  of  McKeesport,  Penn.,  occupies  a 
large  part  of  the  annual  report  for  1914  of  the  water  and 
lighting  commissioners  of  that  city.  A  folding  table  giv- 
ing data  by  months  and  by  yearly  averages  for  six  years  is 
included.  There  is  also  a  description  of  the  plant.  The 
summary  was  written  by  Edward  C.  Trax,  chemical  engi- 
neer, who  is  in  charge  of  the  filtration  plant. 

•Office  Engineer,  Division  of  Valuation,  Interstate  Com- 
merce Commission,  Wclls-Fargo  Building,  San  Francisco,  Calif. 
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Rkvikwed  hv  H.  E.  Longwell* 

DIRECT-ACTING  STKAM  TUMPS — Ry  Frank  F.  Nickel.  Asso- 
ciate in  Mechanical  Engineering,  Columbia  University. 
New  York  and  I.,ondon:  McGraw-Hill  Book  Co.,  Inc. 
Cloth;  t!x9  in.;  pp.  x  -|-  258;  218  illustrations.     $3.  net. 

The  author  has  sot  hini.ieH'  a  rather  thankless  task,  for 
the  reason  that  his  svihjert  is  one  that  has  eeased  to  be  of 
much  general  interest  from  an  engineering-  standpoint. 
He  has  developed  a  somewhat  elaborate  theoretical  treat- 
ment of  the  direct-acting  steam  pump,  which  it  is  hardly 
probable  ever  existed  in  the  minds  of  the  pioneer  designers 
of  this  type  of  machine,  whose  lead  apparently  has  been 
blindly  followed  by  their  successors. 

Table  17  (page  181),  giving  a  list  of  .standard  sizes 
of  boiler  feed  pumps,  furnishes  sufficiently  convincing 
evidence  that  to  a  large  extent  designs  for  this  type  of 
pumps  have  been  based  on  "rule-of-thumb"  methods 
rather  than  on  exact  calculations.  If  the  design  were 
based  on  logical  principles  it  is  evident  that  the  ratio  of 
diameter  of  w^ater  cylinder  to  steam  cylinder  .should  be 
fairly  uniform  throughout  the  list.  If,  as  the  author 
states,  the  mechanical  efficiency  increases  materially  with 
the  length  of  the  .stroke,  it  is  obvious  that  any  departure 
from  uniformity  should  be  in  the  line  of  an  increasing 
ratio  in  the  larger  sizes. 

If  a  4-in.  water  cylinder  is  correct  for  a  6-in.  steam  cyl- 
inder with  6-in.  stroke  and  65  per  cent,  mechanical  effi- 
ciency, there  can  hardly  be  any  good  reason  for  making  a 
water  cylinder  so  small  as  514  in.  in  connection  with  a 
9-in.  steam  cylinder  of  a  10-in.  stroke  pump,  having  an  al- 
leged mechanical  efficiency  of  75  per  cent.,  or  a  water  cyl- 
inder only  7  in.  diameter  for  a  13-in.  steam  cylinder  of  a 
12-in.  stroke  pump  of  77.5  per  cent,  mechanical  effi- 
ciency. 

Inasmuch  as  substantially  the  same  list  has  been  ".stand- 
ard" for  over  thirty  years,  it  is  apparent  that  the  matter 
of  proportions  of  water  cylinder  to  steam  cylinder  has 
never  been  given  any  serious  engineering  consideration. 
Furthermore,  there  is  no  evidence  that  the  proportions  of 
any  of  the  so-called  "standard"  sizes  are  really  logical. 

The  book  opens  with  a  short  chapter  on  the  development 
of  the  direct-acting  steam  pump.  This  is  followed  by  a 
chapter  on  performance  factors,  which  is  largely  theoreti- 
cal and  applies  to  any  type  of  reciprocating  pump. 

Chapter  III  (about  100  pages)  is  entitled  "Classifica- 
tion and  Types."  It  undertakes  to  explain  the  numerous 
ingenious  designs  of  single-cylinder  steam  ends  that  were 
devised  to  evade  detail  patents  rather  than  because  they 
possessed  any  marked  inherent  merits  either  practical  or 
theoretical.  The  descriptions  are  too  meager  and  the  il- 
lustrations too  incomplete  to  make  the  matter  clear  to  a 
novice.  For  example.  Fig.  38  (page  45)  shows  a  piston 
in  a  position  where  it  shuts  off  the  steam  port  completely, 
and  the  means  for  getting  steam  into  the  cylinder  to  propel 
the  piston  is  left  to  the  imagination  of  the  reader.  The 
operation  of  the  valve  gear  of  duplex  pumps  is  explained 
at  length,  and  considerable  space  is  devoted  to  a  discu.?- 
sion  of  various  designs  of  water  cylinders. 

The  action  of  the  cross-exhaust  which  makes  the  ex- 
pansive use  of  steam  possible  in  a  direct-acting  compound 
pump  without  compensating  devices  is  described  in  a  clear 

•General  Manager,  Westinghouse  Air  Spring  Co.,  Smedley 
Building.   New  Haven.   Conn. 


and  interesting  manner,  and  practical  formulas  are  evolved 
for  calculating  the  cylinder  ratios  of  such  pumps.  There 
are  also  a  number  of  elaborate  tables  of  doubtful  value, 
which  purport  to  give  the  mean  effective  pressure  referred 
to  the  high-pressure  cylinder,  and  the  steam  force  in 
pounds  in  multiple-expansion  pumps  of  many  sizes  work- 
ing under  various  boiler  pres.sures,  both  condensing  and 
noncondensing. 

Two  chajiters  are  devoted  to  the  mechanical  design  of 
water  and  steam  ends,  giving  formulas — more  or  less  em- 
pirical— for  the  strength  and  proportion  of  parts. 

Chapter  VI  discusses  .sundry  types  of  pumps  from  the 
standpoint  of  their  suitability  for  different  kinds  of  ser- 
vice. Chapter  VII  deals  with  the  economic  performance, 
or  "duty"  of  pumps.  It  includes  seven  pages  of  tables, 
which  claim  to  give  the  actual  duty  in  millions  of  foot- 
pounds per  1000  lb.  of  .steam  over  the  whole  range  of  sizes, 
from  the  tiny  simple  pump  of  4-in.  stroke  working  with 
50-11).  boiler  pressure  to  a  triple-expansion  condensing 
pump  of  48-in.  stroke  working  under  a  boiler  pres.sure  of 
200  lb.  Except  in  the  ca.se  of  a  large  water-works  pump, 
carefully  designed  to  meet  conditions  that  can  be  predicted 
with  accuracy,  the  duty  of  a  direct-acting  steam  pump  is 
pretty  much  of  a  joke,  and  this  chapter  should  not  be 
taken  too  seriously.  Engineering  literature  is  singularly 
free  from  reports  of  actual  tests  of  ordinary  direct-act- 
ing pumps,  and  the  author  does  not  undertake  to  supply 
this  deficiency.  The  duties  given  in  the  tables  are  most 
probably  calculated,  and  no  evidence  is  offered  to  the 
effect  that  they  are  in  close  agreement  with  the  results 
of  actual  experiment. 

The  book  closes  with  a  very  brief  chapter  on  the  opera- 
tion and  adjustment  of  direct-acting  pumps  and  with 
an  appendix  consisting  of  tables  giving  the  frictional  re- 
.sistance  of  Pennsylvania  and  California  oils  in  pipe  lines 
of  sundry  lengths  and  diameters  at  various  rates  of  flow. 


Essays  ©sa  Frosimo^aia^  E^caeiacy 

EXPERIENCES  IN  EFFICIENCY— By  Benj.  A.  Franklin. 
[Works  Management  Library.]  New  York:  The  Engineer- 
ing Magazine  Co.     Cloth;  5xS  in.;  pp.  xi  -f  167.     $1. 

HINT.S  CONCERNING  THE  ORGANIZATION  OF  WORK- 
.SHOPS  AND  FACTORIES — By  Robert  Grimshaw,  Con- 
sulting Ensineer;  Lecturer,  New  Y'ork  University  School 
of  Coniinerce.  Accounts  and  Finance,  Pratt  Institute,  etc.; 
author  of  "Catechisms  of  Locomotive  and  Stationary 
Steam  Engines,  Boilers  and  Pumps";  "Shop  Kinks"; 
"Workshop  Practice";  "Werkstatt  Betrieb  und  Organiza- 
tion"; "System  und  Organization  in  kaufmaennischen 
Betrieben,"  and  other  practical  works  in  English,  French 
and  German.  New  York:  New  Y'ork  University  Book 
Store,  University  Building,  32  Waverly  Place.  4x6  in.; 
pp.   104.      50c. 

Mr.  Franklin's  little  book  contains  some  articles, 
reprinted  from  Engineering  Magazine,  relating  in  con- 
versational style  a  few  cases  of  decreasing  manufacturing 
costs  and  increasing  workmen's  rewards  for  labor.  The 
author's  particular  contribution  to  the  field  seems  to  be 
a  quality-piece-work  scheme  of  payment  for  labor,  by 
which  the  total  wage  secured  depends  both  on  quantity 
of  output  and  reduction  of  waste.  Some  experience  is 
cited  with  "gang  piece-work"  pay.  Where  a  number  of 
men  were  involved  in  a  multitude  of  operations,  the  cost 
of  the  finished  product  was  determined  and  used  as  the 
basis  of  a  gang  payment,  which  was  divided  among  the 
various  workmen  in  some  proportion  judged  to  be  fair. 
The  ■  result  was  greater  cooperation,  increased  and 
cheapened  output,  improved  quality  and  larger  wages 
per  man. 
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Applying  elKcionov  methods  to  the  effioionoy  men  them- 
selves is  an  unusual  theme  taken  iiji.  The  statistical 
clerks  were  induced  to  record  the  times  of  their  own 
(iperations  and  this  furnished  the  hamUe  for  scheduling 
jirogress  of  shop  records.  The  men  saw  chances  of 
improving  their  own  work,  and  seven  took  on  extra 
tasks  that  before  wouhl  have  required  two  more  men. 

There  are  also  sonu'  interesting  comments  on  building 
up  a  real  cost-accounting  .system.  Throughout  the  autlior 
displays  a  .sensible  moderation  in  scrapping  old  methods 
wliich  nuiy  give  good  residts^straight  piece-work  wages 
in  some  jiiants.  for  instance. 

The  Grimshaw  jianiphlet  appears  to  lie  a  condensation 
of  lectures  given  at  the  New  York  TTnivcrsity  and  th<> 
Pratt  Institute.  The  text  consists  of  tabular  or  skeleton 
arrangements  of  abbreviated  expressions  defining  the 
aims  and  methods  of  organized  business,  the  functions 
of  manufacturing  plants  and  productive  departments. 
Handling  stock  and  lalior,  reducing  costs,  increasing 
production,  etc.,  are  simihirlv  taken  up  "in  breathless 
style." 


lesctraptave  Greosntietifj^  for 


Reviewed  By  Altox  L.  Smith* 
the  essentials  of  descriptive  geometry— by  f.  g. 

Higbee,  M.  E..  Professor  and  Head  of  Department  of  De- 
scriptive Geometry  and  Drawing-,  State  University  of  lo^vva. 
New  York  and  London:  John  Wiley  &  Sons.  Cloth;  6x9 
in.;  pp.  vi.   -|-   204.     ?1S0,  net. 

The  author  aims  to  pre.sent  the  subject  from  the  view- 
point of  the  draftsman.  Tlie  first  fifth  of  the  text  explains 
the  general  principles  of  projection  and  discusses  the 
elementary  operations  employed  in  the  solution  of  space 
problems.  The  next  fifth  takes  iip  17  simple  propositions 
relating  to  the'  point,  line  and  plane,  the  statement  in 
each  case  being  followed  by  a  discussion  of  the  space 
.solution  and  explanation  of  the  geometric  constructions 
used.  The  remainder  of  the  book  is  devoted  to  the 
subject  of  surfaces.  Each  chapter  is  followed  by  a  set  of 
practice  problems,  the  whole  totaling  nearly  300.  One 
entire  chapter  deals  with  making  paper  models  of  sheet- 
metal  work.  The  book  concludes  with  an  appendix  giving 
useful  geometric  constructions. 

To  help  the  student  visualize  and  vitalize  his  problem, 
the  author  makes  use  of  solids  instead  of  dealing  with 
the  geometric  point,  line  and  plane.  Thus,  finding  the 
actual  length  of  a  line  when  its  projections  are  given  is 
presented  as  a  problem  of  finding  the  overall  length  of 
the  inclined  brace  of  a  wooden  bracket.  This  method  is 
supposed  to  overcome  two  difficulties.  First,  it  is  thought 
that  a  student  can  imagine  a  block  of  wood  much  easier 
than  he  can  conceive  of  a  wire  or  sheet  of  cardboard. 
Second,  it  is  believed  that  the  student  can  more  quickly 
apply  his  principles  to  engineering  problems  if  he  has 
worked  out  his  elementary  problems  in  magnitudes  of 
commercial  shape  and  dimensions  instead  of  the  usual 
ones  employed  by  the  mathematician.  The  problems 
presented  cover  a  fair  range  and  in  most  cases  have  a 
■practical  flavor"  rather  than  real  commercial  application. 

The  large  amount  of  space  given  to  sheet-metal  pattern 
work  and  the  total  exclusion  of  some  other  useful  topics 
will  impair  the  value  of  the  book  for  those  who  desire 


the  treatment  to  be  comprehensive,  even  though  brief. 
However,  the  matter  on  surfaces  probably  constitutes 
the  most  valual)lc  feature  of  the  book. 

F^sadlsMrmeiniiisifls  of  Mydlra^Hncs 

ELEMENTS  OF  HYDRAULICS— By  S.  E.  Slo<  urn,  Professor 
of  Applied  Mathematics  in  the  Unlv(■rsit^•  of  Cincinnati. 
New  York  and  London:  McGraw-Hill  Book  Co.  Cloth; 
6x9  in.;  pp.  xH-294;  210  illuslrations.     $2.50,   net. 

Professor  Slocum  evidently  has  aimed  to  instruct  the 
student  in  the  fundamentals  of  hydraulics  and  simul- 
tanecnisly  to  impress  him  on  certain  important  practical 
applications  of  theory  which  should  be  well  known.  The 
book  is  another  evidence  of  the  tendency  to  break  away 
from  academic  presentations  of  pure  theory  to  secure  the 
interest  of  the  student  and  to  visualize  the  abstractions 
which  once  were  all  too  exclusively  dealt  with. 

The  book  starts  ott'  with  a  brief  review  of  the  old  aca- 
demic "hydrostatics" — properties  of  water,  pressure 
phenomena,  properties  of  floating  bodies,  etc. — but  into 
this  is  injected  a  consideration  of  presses,  accumulators, 
jacks,  elevators,  dams,  lock.s,  barges,  etc.  This  is  done 
partly  by  inserted  discussions  and  partly  by  a  group  of 
real  and  hypothetical  engineering  problems.  The  Kensico 
dam  and  Keokuk  lock  are  among  the  actual  structures 
considered. 

The  convenient  term  "hydrokinetics"  appears  here,  as 
in  the  more  academic  treatises;  but  the  treatment  follows 
the  lines  indicated  for  the  preceding  section.  "Hydro- 
dynamics" is  a  term  al.so  retained  to  make  the  subject  of 
hydraulic  machinery  sound  formidable.  The  division  of 
the  book  among  these  parts  is  17,  40,  and  43  per  cent. 

In  taking  up  hydrokinetics  the  formula  for  flow  out  of 
orifices,  over  weirs  and  through  pipes  and  nozzles  is  de- 
veloped. The  author  introduces  early  the  idea  of  stream 
lines  and  liquid  veins  to  facilitate  the  later  discussions  of 
kinetic  pressure  and  stream  gaging.  Yenturi  meters  and 
siphon  spillways  are  also  treated. 

Flow  in  open  channels  follows,  the  Kutter,  Bazin  and 
Chezy  formulas  being  briefly  presented  as  experimental 
deductions.  Stream  gaging  by  current  meters  is  men- 
tioned, and  the  u.se  of  pitot  tubes  is  discussed  at  some 
length.  Six  pages  are  devoted  to  backwater  curves  in 
channels — not  too  much  space  considering  the  immediate 
importance  of  backwater  from  stream  obstructions.  Water- 
works problems  figure  in  the  appendix  to  hydrokinetics. 

Hydrodynamics  is  attacked  by  studying  impact  on  vari- 
ous stationary  and  moving  surfaces,  as  an  introduction 
to  impulse  wheels.  The  reaction  of  jets  serves  to  open  up 
the  subject  of  reaction  turbines.  Both  classes  of  machines 
are  presented  in  their  practical  details  as  well  as  in  their 
underlying  theories. 

One  of  the  most  interesting  and  useful  parts  of  the 
book  is  the  review  of  design  characteristic^  as  developed  in 
this  country  by  Zowski  and  Baashuus  {Engineering  News 
of  Jan.  28, '1909,  and  Mar.  2,  1911).  Of  course  this  is  not 
gone  into  far  enough  so  that  designing  can  proceed  with 
this  text  as  a  guide,  but  enough  is  given  to  be  of  great  aid 
in  understanding  the  proper  selection  of  wheels.  The  scope 
of  the  section  on  centrifugal  pumps  may  be  similarly  de- 
scribed. 

Not  all  the  minor  matters  have  been  here  noted — such 
as  water  hammer  and  displacement  pumps;  their  treat- 
ment is  in  keeping  with  their  importance  compared  with 
the  other  sections  noted  herein. 
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Ri:viKwi:i)  by  Chaules  \\.  Rkinh.akdt* 

THE  PRINCIPLES  AND  PRACTICE  OF  LINEAR  PERSPEC- 
TIVE, Developed  AlonK  Original  Lines:  Being  a  Practical 
Handbool<  for  Arrliitcels.  Civil  aiul  Morliaiiical  Engineers. 
Art  Designers,  Kngr.Tvers.  ami  f..i-  I  )i;i  ttsmen  Engaged 
in  All  the  Industrial  Arts,  IncliicliiiK  a  Self-Explanatory 
Linear  Perspective  Chart  in  SimpliMed  Form — By  Herman 
T.  C.  Kraus.  C.  E.  Second  Edition,  Revised  and  Enlarged. 
New  York:  Noiman  W.  Henley  Publishing  Co..  132  Nassau 
St.  Cloth;  10.\13  in.;  pp.  !)3;  15  plates  of  practical  exam- 
ples.     $2.50. 

The  prt'.seiit  edition  of  this  book  iloes  nol  serin  to  dilTor 
from  the  first  edition,  except  for  the  addition  of  a  "ScH'- 
E-\planat(irv  Linr;ir  Perspeetive  Chart."  Tliis  chni'l  is 
said  to  he  Ihe  "only  complele  nontechnical  one  ever 
issued,"  imd  it  is  also  stated  tli:il  "hy  its  careful  study 
the  studenl  mid  layman  can  ohtiiin  a  complete  knowledge 
of  perspective."  The  least  that  could  lie  said  .nhont  this 
chart  is  that  it  would  have  gaincil  greatly  in  nppcarance 
if  reduced  to  about  one-half  size. 

The  fifteen  plates  of  practical  examples  accompanying 
the  text  ai-e  all  made  by  the  "wa.x-process,"  and  while 
appearing  clean-cut  and  well  executed,  exhibit  a  ques- 
tionable .system  of  outline  shading  (see  Figs.  1,  2,  (i,  7 
on  Plate  1,  Fig.  6  on  Plate  XT  and  similar  ones).  The 
subjects  represented  seem,  however,  to  be  well  chosen; 
the  text  likewise  is  lucidly  written  and  directly  applied. 
Paper  and  printing  are  excellent,  as  well  as  the  binding. 


THE  A  B  C  OF  IRON  AND  STEEL.  With  a  Directory  of  the 
Iron  and  Steel  Works  and  Their  Products  of  the  United 
States  and  Canada — Edited  by  A.  O,  Backett.  Cleveland, 
Ohio:  The  Penton  Publishing  Co.  Cloth;  8x11  in.;  pp. 
XV  -I-  338;  222  illustrations.     $5.  postpaid. 

An  interesting  and  attractive  treati.se  on  American  iron 
and  steel  making,  written  in  a  somewhat  po]nilar  style, 
has  here  been  secured  with  the  cooperation  of  sixteen 
men  well  known  in  the  industry.  There  are  chapters  on 
ore  and  mining,  the  preliminary  treatment,  or  "beneficia- 
tion,"  of  ores,  valuation  of  ore,  transportation  and 
handling,  beehive  and  byproduct  oven  coke,  blast  furnaces, 
puddling  processes,  crucible,  bessemer  and  open-hearth 
steel,  rolling  and  wire-drawing  mills,  malleable  castings, 
steel  foundries,  and  electric  steel  furnaces.  Appended 
to  this  descriptive  matter  are  numerous  statistical  tables 
relating  to  the  American  industry  and  a  directory  of 
concerns  in  this  country  and  Canada  making  pig  and 
wrought  iron,  .steel  and  mill  products. 

m 

In  the  notice  of  Dr.  H.  B.  Hemingway's  "Legal  Princi- 
ples of  Public  Health  Administration"  {Engineering 
News  of  July  15,  p.  120),  a  word  was  accidentally  omitted 
from  the  brief  quotation  from  the  book  in  the  third  para- 
graph of  the  review.  AVe  repeat  the  paragraph,  giving  the 
quotation  correctly,  with  the  omitted  word  in  roman : 

"In  view  of  several  flattering  tributes  paid  by  the  author 
to  the  engineering  profession,  including  a  statement  that 
it  might  be  better  to  choose  a  health  officer  from  sanitary 
engineers  than  from  physicians,  it  may  seem  ungracious 
on  our  part  to  point  out  that  in  discussing  sewage  treat- 
ment he  says  that  the  ImhoflF  tank  'takes  the  crude  sewage 
end  pours  out  water  much  clearer  than  that  found  in  many 
streams,  and  practically  devoid  of  harmful  bacteria.'  This 
is  clearly  a  misconception  of  the  object  and  the  effect  of 
the  Imhoff  tank,  but  it  may  not  do  much  harm  in  this 
book." 

•Of  Reinhardt-Winters-Cahill  Co.,  technical  illustrators, 
Times  Building.   New   York  City. 


The  omission  of  the  word  "harmful"  misrepresents  the 
author  in  a  way  which  was  wholly  unintentional  and  is  re- 
gretted. It  dill  not  affect  the  criticism,  which  was  ad- 
dressed to  the  lorrect  and  not  to  the  incorrect  quotation. 


iniiiR  Profiles,  Tables  and  Data  Apper- 
ipcs.  I'l:it.s,  Bars,  Rails  and  Track  Ac- 
Mi/i  ri  i,\  Carnegie  Steel  Company,  Pitts- 
iiih      i;.iition.     1915.       Flexible     leather; 


SHAPE    BOOK.    Con! 
taining   to   the   .'.; 
cessories  Manul:i 
burgh,     Penn. 
5.\S    in.;    pp.    31-, 

It  is  four  years  since  the  last  previous  edition  of  this 
book  was  is.sued,  and  the  new  volume  just  printed  shows 
a  remarkable  development  in  many  lines  of  special  manu- 
facture. It  is  now  possible  for  the  designing  engineer  to 
command  a  far  greater  variety  of  forms  in  standard  rolled 
sections  than  existed  only  a  few  years  ago.  For  many 
of  these  new  .sections  the  automobile  industry  is  respon- 
sible. Another  development  has  been  in  small  sections 
used  in  the  construction  of  metal  window  frames,  sky- 
lights, etc.  A  variety  of  types  of  deformed  bars  for  con- 
crete reinforcement  is  shown.  A  considerable  number  of 
the  sections  have  been  rolled  for  special  customers  and  are 
obtainable  only  by  special  arrangement.  Their  inclusion 
in  the  book  is  of  value,  however,  as  there  would  doubtless 
he  no  difficulty  in  obtaining  these  special  sections  by  any 
engineer  who  desired  to  use  them  for  purpo.ses  not  com- 
petitive with  the  company  for  which  the  section  was  origin- 
allv  rolled. 


HUMAN  NATURE  AND  RAILROADS— By  Ivy  L.  Lee.     Phila- 
delphia: E.  S.  Nash  &  Co.     Cloth;  5x8  in.;  pp.  129.     $1.  net. 

The  series  of  addresses  which  are  printed  in  this 
book  were  delivered  by  Mr.  Lee  before  various  public  bod- 
ies during  the  past  year.  Their  general  purport  is  to 
impress  upon  the  public  the  need  of  a  square  deal  in  the 
treatment  of  the  railways  by  the  public  and  the  public's 
representatives — the  legislatures,  commissions  and  courts. 
In  an  address  entitled  "Training  the  Railroad  Man,"  de- 
livered before  the  Society  for  the  Promotion  of  Engineer- 
ing Education,  Mr.  Lee  deals  with  the  problem  of  the  best 
training  for  students  in  technical  and  other  schools. 

Especial  interest  attaches  to  this  book  because  its  author 
was  the  active  agent  in  carrying  out  the  policy  of  pub- 
licity adopted  by  the  Pennsylvania  Railroad  a  few  years 
ago.  In  "Telling  the  Railroad  Story,"  Mr.  Lee  explains 
how  that  policy  has  been  carried  out. 

A  three-plane  (isometric  projection)  horsepower  chart 
for  gears  and  pulleys  is  published  by  the  Mesta  Machine 
Co.,  of  Pittsburgh,  as  Bulletin  Ka.  Curves  show  pitch- 
circle  velocity,  pitch-circle  load  and  horsepower  for 
various  revolutions  per  minute,  torques  and  pitch 
diameters. 


A  handbook  of  India  has  been  issued  by  the  United 
States  Department  of  C'ommerce,  in  an  effort  to  stimulate 
interest  in  the  Indian  market  on  the  part  of  American 
manufacturers.  This  is  a  book  of  640  pages  and  deals 
with  the  resources,  industries  and  commerce  of  India.  It 
contains  many  illustrations,  a  large  detailed  map  and  facts 
concerning  a  multitude  of  Indian  activities  and  condi- 
tions, with  interesting  accounts  of  the  native  states  and 
of  Ceylon,  Afghanistan  and  Tibet.  E.  E.  Pratt,  chief 
of  the  bureau,  states  that  this  work  is  regarded  as  one  of 
the    most    valuable    jiublications    ever    produced    by    his 
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buroau.  It  is  known  as  No.  72  in  the  series  of  special 
eonsular  reports,  and  may  be  oi)taino(l  for  $1  from  the 
Superintenilent  of  Documents,  Wnsliington,  1).  (". 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  Riven  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  Is  known  by 
the  editor,  the  price  is  stated  in  ea<rh  entry.  Whore  no  price 
is  given  It  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  witliout  cost.  Aiany,  but  not  all,  of  the 
paniplilets.  however,  can  bo  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  arc  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  jniblications  listed  in 
these  columns  should  apply  for  Information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  pipers  privately  printed,  then 
to  the  author  or  other  person  In.ilcated  in  the  notice.] 

AS.SOCI.VTION    OF    R.\ILW.\Y    TRT.Kr,R.\PH    SUPERINTEN- 
DKNTS — Proceedings  of  Annual  Mooting  Held  at  Roch 
N.    Y..    June    22-2.'i,    1915.      Chicago,    III.    (c  o    M..    St. 

.):      P.    W.    Drew.    .Secietarv      Paper;    G.\9    in 
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A  BIPLIOORAPHY  OF  MUN1CIPAT>  GOVERNMENT  TN  THE 
UNITED  ST.VTES— By  William  Bennett  Munro,  Professor 
of  Municip.al  Government.  Harvard  University.  Cam- 
bridge, Mass.:  Harvard  University  Press.  Cloth;  6x9 
in.;  pp.  xiii  -f-  472.     $2.50,  net. 

THE  BOOK  OF  WIREL.ESS:  Being  a  Clear  Description  of 
Wireless  Telegraph  Sets  and  How  to  Make  and  Opei-ate 
Them,  Together  with  a  Simple  Explan.ation  of  How  Wire- 
less Works — By  A.  Frederick  Collins,  .\uthor  of  "AVireless 
Telegraphy,  Its  History,  Theory  and  Practice,"  "The  Book 
of  Stars,"  "The  Book  of  Magic."  etc.  New  York  and 
London:  D.  -Appieton  &  Co.  Cloth;  5x8  in.;  pp.  xv  -|-  222; 
219  illustrations.     $1.  net. 

CANADIAN  R.\ILWAY  AND  CANAL  STATISTICS:  Annual 
Report  of  tlie  Department  of  Railways  and  Canals  for 
1913-14;  Railway  Statistics  for  1914;  Canal  Statistics  for 
the  Season  of  Navigation.  1914 — Ottawa,  Ont.:  Department 
of  Railways  and  Canals.  Paper;  7x10  in.;  pp.  472;  109; 
191;  illustrated. 

COMP.\SS  SURVEYING  .A^ND  THE  SIMPLIFIED  CALCULA- 
TION OF  F.\RM  AREAS — By  Charles  Mitchell  Thomas, 
Civil  Engineer  and  Surveyor.  Wytheville,  Va. :  The 
.Author.     Cloth;   6xS  in.;  pp.  vi   +   92;  charts.     $2. 

ELECTRIC  WIRING  SPECIFICATIONS — By  J.  H.  Montgomery, 
Professor  of  Physics  and  Electrical  Engineering.  Univers- 
ity of  Soutliern  California.  New  York:  D.  Van  Nostrand 
Co.      Cloth;    4x7    in.;    pp.    139.      $1,    net. 

ELECTRICAL  ME.ASUREMENTS  AND  METER  TESTING:  A 
Book  in  Plain  English  for  the  Student  and  Practical 
Man;  Fundamental  Theor>'.  Practical  Applications  and 
Examples — By  David  Penn  Moreton,  Associate  Professor 
of  Electrical  Engineering,  -Armour  Institute  of  Technology. 
Chicago,  111.:  Frederick  J.  Drake  &  Co.  Linen;  4x7  in.; 
pp.    328;    191    illustrations.      $1. 

H.ANDBOOK  OF  THERMODYN.AMIC  TABLES  AND  DIA- 
GRAMS: A  Selection  of  Tables  and  Diagrams  from 
"Engineering  Thermodynamics"  by  Charles  Edward  Lucke, 
Professor  of  Mechanical  Engineering.  Columbia  University 
— Arranged  and  Amplified  by  John  J.  Flather,  Professor 
of  Mechanical  Engineering,  University  of  Minnesota. 
Cloth;    6x9    in.;    pp.    xvi    -|-    23S;    S2    charts.      $1.50,    net. 

IDIOSYNCR.ASIES  OF  UNDERGROUND  WATER — By  Robert 
E.  Horton,  Consulting  Hydraulic  Engineer,  57  No.  Pine 
Ave.,  Albany,  N.  Y.  [Reprinted  from  Proceedings  of  the 
Connecticut  Society  of  Civil  Engineers  for  1915.]  Paper; 
6x9  in.;  pp.   56;   illustrated. 

INTERN.AL  COMBUSTION  ENGINES.  Theory  and  Design:  A 
Textbook  on  Gas  and  Oil  Engines  for  Engineers  and 
Students  in  Engineering — By  Robert  L.  Streeter,  Assistant 
Professor  of  Mechanical  Engineering,  Russell  Sage  Foun- 
dation, Rensselaer  Polytechnic  Institute.  New  York  and 
London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  7x10  in.; 
pp.  xi   +  418;  240  text  illustrations  and  drawings.     $4,  net. 

AN  INVESTIGATION  OF  lOW.A  FIRE  CLAYS — By  Milton  F. 
Beecher,  Bulletin  40.  Engineering  Experiment  Station. 
Ames,  Iowa:  Iowa  State  College  of  .Agriculture  and 
Mechanic  .Arts.      Paper;  6x9  in.;  pp.  117;   illustrated. 

IRRIGATION  AND  SETTLEMENT  IN  AMERICA — By  A.  D. 
Lewis,  Circle  Engineer,  Irrigation  Department,  Union  of 
South  Africa;  late  of  the  Public  Works  Department  of 
Punjab,  India.  Pretoria,  South  Africa:  Government 
Printing  and  Stationery  Office.  Cloth;  8x11  in.;  pp.  258; 
iTIustrated.      10/6  post  free. 

IRRIG.ATION  PR.ACTICE  AND  ENGINEERING:  Vol.  I.  Use 
of  Irrigation  Water  and  Irrigation  Practice — By  B.  A. 
Etcheverry.  Head  of  the  Department  of  Irrigation.  L'ni- 
versitv  of  California.  New  York  and  London:  McGraw- 
Hill  Book  Co..  Inc.  Cloth;  6x9  in.;  pp.  xiii  +  213;  77 
illustrations.     $2,  net. 

A  M.ANUAL  FOR  HEALTH  OFFICERS — By  J.  Scott  MacNutt, 
Sometime  Health  Officer  of  Orange,  N.  J.,  and  Member  of 
the  Board  of  Examiners  of  Health  Officers  and  Sanitary 
Inspectors  of  Ne\v  Jersey;  Lecturer  on  Public  Health 
Service  in  the  Massachusetts  Institute  of  Technology: 
With  a  Foreword  by  William  T.  Sedgwick,  Professor  of 
Biology  and  Public  Health,  Massachusetts  Institute  of 
Technology.  New  York:  John  Wiley  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.  Cloth;  5xS  in.;  pp.  x  +  650:  $3, 
net. 


Cloth;  6x9  in.;  pp.  230;  illustrated.     $1. 
THK    IvIINERAL    llESOURCKS    OF    TEXAS— By    William    B. 
Phillips.     Bulletin   No.   365.     Austin,  Tex.:     University  of 
Texas.     I'aper;  6x9  in.;  pp.  362;  illustrated. 

THE  NAVAL  STORICS  INDUSTRY— By  A.  W.  Schorger.  Chem- 
ist, and  H.  S.  Belts,  Engineer,  Forest  Products  Laboratory. 
Washington,  D.  C:  United  States  Department  of  Agri- 
culture. Bulletin  No.  229.  Paper;  6x9  In.;  pp.  58;  illus- 
trated. 

NEW  JERSEY  STATE  BOARD  OF  PUBLIC  UTILITY  COM- 
MISSIONERS (Trenton,  N.  J.)— Report  for  1914.  Cloth; 
6x9    in.;   pp.    307. 

NEW  YORK  STATE  COMMISSIONER  OP  HIGHWAYS  (Al- 
bany, N.  Y.) — Report  for  1914.     Cloth;  6x9  in.;  pp.  892. 

OIL  ENGINES  FOR  PUMP.  IRRIGATION  AND  THE  COST 
OF  I'UMl'lNG — By  George  !•:.  P.  Smith.  Bulletin  74,  Agrl- 
cultur.il  ExperiiTient  Station.  Tucson,  Ariz.:  University 
of  Arizona.      Paper;    6x9   in.;   pp.   72;   illustrated. 

PRACTICAL  SURVEYING  for  Surveyors'  Assistants,  Voca- 
tional, and  High  Schools — By  Ernest  McCullough,  M.  Am. 
Soc.  C  E.,  author  of  "Engineering  Work  in  Towns  and 
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The  simplicity  of  the  mechanism  was  another  import- 
ant element.  A  second-class  engineer  was  hired  and  he 
operated  it  successfully.  In  turning  oiit  about  1000  yd. 
of  concrete  the  mixer  held  work  up  only  twice,  and  only 
one  of  these  cases  is  chargeable  to  the  machine. 


masses'  Fs'O'^os  .l^©©im©2ima« 

Unusually  elTicient  work  was  observed  recently  in  con- 
creting with  a  baby  batch  mi.\er.  Ka))i(l  mi.xing  and  plac- 
ing of  concrete,  great  a(laptai)ility  to  conditions  of  ground, 
etc.,  and,  to  all  appearances,  very  low  cost  were  features  of 
tJie  performance.  Tiie  case  was  the  concreting  of  colunm 
footings  for  the  Delco  Building,  a  large  reinforced-con- 
creie  structure  now  under  erection  at  Dayton,  Ohio. 

The  93  footings  of  the  building,  2  ft.  to  1  1  ft.  below 
ground  floor  and  from  1  yd.  to  7  yd.  in  contents  of  con- 
crete, were  ready  for  concreting  long  before  the  mixing 
])lant  and  towers  w-ere  assembled  and  erected.  As  the 
footing  pits  tended  to  cave,  it  w^as  desired  to  concrete 
them  as  soon  as  excavated  to  .save  extra  work  in  holding 
the  walls  or  clearing  the  pits. 

Work  was  begun  by  hand  mixing,  but  this  proved  too 
expensive  on  account  of  rehandling  sand  and  stone,  as 
well  as  too  slow — the  excavation  got  too  far  ahead  of  the 
concrete. 

H.-iLF-BAG  Batch  Mixer  for  Diuect  Depositixg 

A  self-propelling  half-bag  mixer  (Foote)  was  then 
brought  on  the  job.     It  proved  successful  from  the  start. 

The  mixer  was  run  under  its  own  power  to  a  jioint  near 
enough  to  the  footing  so  that  the  concrete  could  be  chuted 
from  the  mixer  to  place.  In  many  instances  the  gravel 
aggregate  was  taken  direct  from  the  excavation  in  which 
case  only  the  cement  had  to  be  wheeled. 

The  full  day's  capacity  of  the  mixer  (said  to  be  80 
cu.yd.  in  10  hr.)  was  never  used,  but  some  very  good  short- 
time  performances  were  made.  The  best  was  7  yd.  in 
i8  min.,  with  a  force  consisting  of  one  foreman,  one  oper- 
ator, two  shovelers,  one  material  wheeler,  one  batch 
tender  and  one  puddler.  In  this  particular  case  the  mate- 
rial was  s})ecially  convenient  and  the  mixer  was  placed 
more  advantageously  than  usual.  In  numerous  other 
oases,  however,  45  yd.  in  S  hr.  was  turned  out,  with  two 
wheelers  added  to  the  gang. 

Wheeling  Concrete  for  Wall  Work 

For  forming  the  walls  (2  ft.  to  10  ft.  high)  of  the 
ground-floor  sill  and  of  the  interior  tunnel,  a  directly  op- 
posite method  of  using  the  portable  mixer  was  employed — 
keeping  the  mixer  stationary  and  wheeling  the  concrete 
from  it  to  the  wall.  This  was  on  account  of  the  small 
yardage  of  concrete  per  foot  of  wall.  Actually,  it  was 
found  that  wheeling  concrete  as  far  as  150  ft.  was  cheajier 
than  moving  the  mixer,  rehandling  material  and  rebuild- 
ing runways. 

The  labor  cost  per  yard  of  concrete  was  higher  under 
this  method  than  under  that  used  for  the  footings  because 
tiiree  more  men  were  required  in  wh(>i'ling. 

Factors  of  thk  Machine's  Succk.ss 
The  fact  that  the  mixer  was  self-propelled  turned  out 
to  be  very  valuable.     Often   the  machine  crawled  over 
piles  of  e.TCavated  dirt  like  a  snail,  but  it  always  got  there 
and  it  w'as  mired  onlv  once. 


Ios°®   Us©   ®f  MotoiF  Ts'^cM.s  f®tr 


By  D.  p.  X.  Little* 

I  was  very  much  interested  in  the  article  in  Engineer- 
ing News  of  July  23,  1915,  by  William  Collins,  Jr.,  de- 
scribing the  hauling  of  heavy  girders  for  the  Jerome  Ave. 
elevated-railway  structure  in  New  York  City.  The  article 
was  of  particular  interest,  for  we  have  these  hauling  prob- 
lems confronting  us  on  the  Pacific  Coast,  as  well  as  our 
brothers  in  the  East;  and  just  at  this  time  the  Union  Iron 
Works,  of  Los  Angeles,  had  to  consider  the  problem  of 


FIG.    1.     SKETCH   PLAN  OF  METHOD   OF  CONNECTING 

TRUCK  AND  TRAILER  FOR  HALTLING 

STRUCTUR.AL  STEEL 

transporting  two  girders,  I'l  in.  deep  by  (jl  ft.  10  in.  long, 
weighing  about  11  tons  each,  which  were  designed  for  a 
bridge  on  Cypress  Ave.,  between  Los  Angeles  and  Orange 
Counties,  24  mi.  distant  from  the  shops. 

As  the  location  was  not  convenient  for  shipping  by  rail, 
it  was  decided  to  use  a  3i/2-ton  motor  truck  with  a  two- 
wheeled  rubber-tired  trailer.  The  roads  for  most  of  the 
way  are  thoroughly  improved,  although  there  are  quite 
a  numiier  of  very  short  turns. 

The  accompanying  sketch.  Fig.  1,  .shows  the  method  of 
loading,  about  6I/2  tons  being  put  on  the  trailer  and  about 
4  tons  on  the  truck. 

The  trailer  frame  has  swivels  at  two  points,  and  the 
tow-line  connection  of  crossed  wire  cables  from  axle  to 
axle  compels  the  trailer  to  take  the  same  circle  as  the 
rear  wheels  of  the  truck.  The  second  swivel  frame  car- 
ries the  reach  pole,  which  is  connected  to  the  rear  end  of 
the  truck  body  by  a  toggle  joint,  but  it  does  not  carry  any 
strain.  The  upper  swivel  frame  acts  as  a  bolster  and  is 
provided  with  rollers.  The  girder  was  securely  chained 
to  the  swivel  frame  of  the  trailer  as  well  as  to  a  swivel 
bolster  on  the  bodv  of  the  truck.    Both  girders  were  safelv 


•President  of  the  Union  Iron  Works.   Los  Angeles,  Calif. 


Scptonilior 


IDi; 


Exc  I  X  K  !•;  i;  I  X(;    x  kws 


FIG.  2.    LOADIXG  AND  HAULING  11-TON  STEEL  GIRDERS    HY    MOTOR  TRUCK   AND   TRAILER 


transport  CI  1  to  llicir  di'stiiiMtiuM  witlunil  iiiridciit,  the 
time  C'Otisiimcd  frdin  slnrt  lo  linisli  liciiiy;  \o  \\y.  fur  earh 
girder.  This  wnuid  liavc  Iiitii  lail  Id  S  In-..  Imt  tiie  weatiier 
was  \iiuisuallv  warm  and  ilic  ciil-macadain  roads  were 
rather  soft. 

We  have  estimated  (taking  tiie  pi'ridd  iif  tlie  year  as  a 
basis)  that  the  operation  of  our  tnu-k.  including  depre- 
ciation, hihor,  upkeep  and  fuel  e.\[)enses,  averages  about 
$1  per  hr.  of  operating  time,  and  if  tiiis  assumption  is 
correct  we  transported  these  girders  2i  mi.  for  a  little 
less  than  $1  per  ton.  However,  taking  Mr.  Collins'  esti- 
mate of  $20  per  day  it  would  make  our  hauling  cost  about 
$1.90  per  ton,  or  7.91c.  per  ton-mile  as  against  Mr.  Col- 
lins' lei/sc. 

With  this  same  truck  we  have  hauled  steel  beams  ^>7 
ft.  long  66  mi.  to  Eiverside  without  the  use  of  a  trailer. 
We  find  this  cheaper  than  loading  on  two  flat-cars. 


Liftni^^ 


Rv  H.  T.  Welty* 

The  Ottawa  &  Xew  York  R.R.  and  the  Ottawa  Division 
of  the  New  York  Central  E.K.  are  carried  over  the  south 
channel  of  the  St.  Lawrence  Kiver  near  Cornwall,  Ont., 
by  a  bridge  consi-sting  of  three  368-ft.  single-track  truss 
spans.  A  recent  inspection  disclosed  the  fact  that  the  ex- 
pansion rollers  (of  which  there  are  six,  12  in.  high,  at  each 
expansion  point)  were  inclined  considerably  more  than 
they  should  be  at  the  temperature  obtaining  when  the  in- 
spection was  made,  and  at  two  points  the  inclination  had 
progressed  so  far  that  a  further  movement  of  l/^  in.  only 
was  possible.  It  therefore  became  necessary  to  jack  up 
the  trusses  and  adjust  the  rollers. 

The  elevation  of  the  bridge  above  the  river,  about  40  ft.. 
and  the  swift  current  which  prevails  at  this  point  made  the 
use  of  any  falsework  difficult  and  expensive;  the  dimen- 
sions of  the  piers,  which  extend  beyond  the  truss  bearings 
only  4  ft.  transverse  to  the  axis  of  the  bridge,  and  1  ft.  in 
the  other  direction,  necessitated  a  compact  device  for 
jacking. 

The  device  adopted  consisted  of  a  pair  of  U-shaped 
lifting  rods  engaging  threaded  cast-steel  collars  which  rc- 

♦Engineer  of  Structures.  New  York  Central  R.R.  east  ot 
Buffalo,  Grand  Central  Terminal,  New  Y'ork  City. 


placed  th(>  nuts  on  the  end  |)ins.  The  roils  were  threaded 
at  (he  tops  lor  nuts  which  rct-tcd  on  loading  beams,  these 
beams  being  in  turn  supported  on  jil'ting  beams  against 
the  lower  flanges  of  which,  through  timber  blocks,  the 
jacks  operated. 

I  The  collars  were  threaded  from  field  measurements  of 
the  threads  on  the  pins,  and  each  was  provided  with  a  Y^- 
in.  rim  at  the  outer  end  to  hold  the  lil'ting  rods  in  position. 
The  latter  were  made  of  l-Jpin.  square  rods  to  give  a 
good  bearing  on  the  collars,  and  the  inside  rod  was  made 
in  two  parts  with  a  turnbuckle  connection  to  permit  in- 
serting it  around  the  end  floorbeam  without  disturbing 
the  latter.  The  loading  beams  were  made  of  two  12-in. 
channels  bolted  together  through  a  4-in.  wood-block  sep- 
arator, the  bearing  of  the  lifting-rod  nuts  being  taken 


FIG.    1.     VIEW    OF    LIFTING-DEVICE    IN    POSITION 
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by  a  %-in.  plate  resting  on  their  top  flanges.  These  beams 
rested  on  the  top  flanges  of  the  lifting  beam  composed 
of  two  24-in.  80-lb.  I-beams  9  ft.  3  in.  long  which  spanned 
the  truss  shoe,  one  on  each  side  of  the  end  floorbeam.  At 
the  outer  end  these  beams  were  connected  over  the  jacking 
point  bv  a  20-in.  I-beam  diapliragm,  but  at  the  inner  end, 
v.'hcre  the  floorbeam  interfered,  dependence  was  placed  on 
bolts  extending  through  the  webs  and  clamping  the  parts 
togetlier  through  wooden  blocks. 

Due  to  interference  from  the  end-post,  the  lifting  beam 
could  not  l)c  placed  nearer  the  top  of  the  pier  than  about  5 
ft.,  which  necessitated  the  use  of  block- 
ing. The  blocking,  because  of  the  re- 
stricted area  of  the  pier,  could  not  be 
arranged  to  give  a  very  ample  liearing 
area,  a  high  bearing  pressure  on  the 
blocks  resulting  (see  Eig.  1). 

Tlie  -weiglit  to  be  lifted  was  calcu- 
lated as  280.000  lb.,  and  in  order  that 
ample  jacking  capacity  would  be  avail- 
able four  60-ton  jacks  were  used. 

A  force  of  six  men  was  employed  in 
the  work.  After  the  preliminary  de- 
tails— such  as  drilling  holes  in  the  old 
material  and  making  cuts  to  permit  the 
placing  of  the  lifting  rods  and  beams 
— had  been  completed  at  all  points,  the 
lifting  parts  and  blocking  were  placed 
at  one  bearing,  the  truss  raised  about 
one  inch  and  the  rollers  adjusted,  after 
which  the  lifting  parts  and  jacks  were 
removed  to  the  ne.xt  bearing  and  the 
same  procedure  repeated,  and  so  on  un- 
til all  six  expansion  bearings  were  ad- 
justed. Two  bearings  were  adjusted 
each  day.  In  some  cases  the  roller  nest 
M'as  not  exactly  square  on  the  bedplate 
and  in  addition  to  adjusting  the  in- 
clination of  tlie  rollers  it  was  necessary  to  adjust  the 
position  of  the  nest.  Tliis  was  done  by  means  of  a 
small  track  jack. 

During  the  adjustment  of  the  rollers  no  traffic  was  per- 
mitted on  tlie  bridge,  and  the  work  proceeded  to  comple- 
tion without  interruption  or  difficulty. 

The  device  was  designed  in  the  office  of  Engineer  of 
Structures,  of  the  Construction  Department  of  the  N.  Y. 
C.  R.R.,  and  the  work  was  carried  out  by  the  Maintenance 
of  Way  Department  forces  under  the  supervision  of  the 
Assistant  I'^ngineer,  Adirondack  Division. 
'■& 

Tar  Paint  on  FenstockH  and  Draft  Tubes  has  been  used 
-successfuUy  at  the  water-power  plant  on  the  Minidoka,  Idaho, 
reclamation  project,  accordingr  to  a  report  in  the  "Reclamation 
Record  for  September."  The  use  of  this  material  appears  to 
have  been  due  to  the  article  on  the  Fernando  siphon  of  the 
Los  Angeles  water  .supply,  published  in  "Engineering  News," 
May  21,  1914.  Barry  Dibble,  engineer  in  charge  of  the 
Minidoka  power  plant,  found  that  the  steel  draft  tubes  and 
penstocks  under  water  were  not  protected  from  corrosion  by 
the  red-lead  paints  that  had  been  applied.  During  the  fall  of 
1914  the  parts  exposed  to  water  on  all  the  draft  tubes  were 
scraped  clean  and  repainted  with  water-gas  and  coal-gas 
tar,  the  former  being  used  for  the  first  coat  and  the  latter 
for  the  second  and  third  coats.  The  steel  was  first  cleaned 
with  steel  scrapers  and  brushes.  The  cost  of  the  water-gas 
tar  was  about  1.5c.  per  gallon  delivered.  One  gallon  covered 
about  30  sq.yd.  In  cool  weather,  one  quart  of  gasoline  was 
mixed  with  three  to  five  gallons  of  tar.  The  tar  was  applied 
with  a  brush  in  the  same  manner  as  ordinary  oil  paints  At 
a  cost  of  labor  for  painting  only  of  $110,  and  for  material  of 
$10.39,  750  sq.yd.  were  cleaned  and  painted. 


By  E.  R.  Coxant* 

In  preparation  for  the  construction  of  12  mi.  of  sani- 
tary and  storm-water  sewers  in  Savannah,  I  made  a  series 
of  load  tests  on  the  circular  concrete  pipe  of  the  Meri- 
wether type,  made  by  the  Lock  Joint  Pipe  Co.,  which 
type  is  being  used  in  about  40%  of  the  work.  These 
tests  were  made  under  the  following  specifications: 

When  supported  upon  a  saddle  which  extends  the  full 
length    of   the    pipe,    exclusive    of    the   bell,   and    whose    outer 


FIG.  2.    ARRANGEMENT  FOR  LIFTING  TRUSS  TO  ADJUST    ROLLERS, 
CORNW.\LL  BRIDGE 


.surface  fits  accurately  the  outer  curve  surface  of  the  pipe, 
and  whose  width  is  equal  to  an  arc  of  15  deg.,  in  such  a  man- 
ner that  an  even  bearing  is  provided  throughout  the  whole 
length,  and  pressure  is  applied  at  the  crown  uniformly  through 
a  knife-edge  1  in.  in  width,  the  various  sizes  of  pipe  with 
diameters  greater  than  42  in.  shall  withstand  the  following 
pressures: 


Diameter, 


Pressure, 
Lb.  per  Lin. Ft. 

2,150 
2,700 
3,300 
3,800 
4,400 


Diameter, 


Pressure, 
Lb.  per  Lin. Ft. 

5,000 
5,500 
6,000 
6,500 


Bending  tests  were  made  on  one  section  each  of  the 
48-in,  and  66-in,  diameter  pipe  and  on  two  jointed  sec- 
tions of  36-in.  pipe.  All  concrete  was  a  1:2:4  mix 
using  river  sand  and  a  fine  crushed  granite  for  aggre- 
gate. The  reinforcement  was  of  the  standard  size  and 
disposition  for  this  type  of  jsipe. 

Tlie  test  on  the  48-in.  pipe  is  shown  in  Fig.  1.  In 
this  a  load  was  placed  on  a  42-in.  wide  platform  car- 
ried on  a  1-in.  knife-edge  which  rested  on  tlie  top  element 
of  the  pipe,  the  pipe  itself  being  bedded  on  saddles  made 
by  laying  two  lx4-in.  boards  on  the  ground.  The  direct 
load  was  applied  by  loading  the  platform  with  cement  in 
sacks  over  a  space  4  ft.  each  side  of  the  knife-edge. 

The  48-in.  pipe,  48  in.  long  and  16  days  old,  showed 
a  hair  crack  at  the  invert  and  crown  at  41^  tons  load;  the 
deflection  was  inappreciable.     The  load  was  left  in  place 

*Cliief  Engineer,  Savannah,  Ga. 
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FIG.    1.     LOAD    TEST    ON     I  ^    I X      Kl  :IX  I'' iKCLi'    CliXCKIiITB 
PIPE 

unchanged  for  24  hr.,  but  no  change  in  the  pipe  took 
]>lace.  Loading  was  resumed  until  7.35  tons,  or  3.08 
tons  per  lin.ft.,  liad  been  placed.  At  this  load  the  de- 
flection was  %  in.  and  the  cracks  in  the  invert  and  crown 
opened  up  slightly,  but  no  crack  extended  outside  of 
the  inner  line  of  reinforcement.  In  this  pipe  American 
Steel  &  Wire  Co.'s  triangular  mesh  No.  34  was  used  for 
reinforcing,  two  hoops  being  used — the  first  one  %-in. 
from  the  outside  face  and  the  second  1%  in.  from  the 
inside  face  of  the  pipe. 

Similiar  load  test  was  made  on  a  66-in.  pipe  after  the 
pipe  liad  aged  14  days.  The  loading  of  lli/^  tons  was 
applied  on  a  1-iii.  knife-edge,  produc- 
ing a  deflection  of  only  -^^  in.  at  the 
crown.  A  few  hair-cracks  occurred 
on  the  inside  of  the  ])ipe  at  the  top 
and  bottom. 

Another  test  was  made  to  determine 
the   strength  of  the  joints    (Fig.   2). 
Two  36-in.  diameter  pipes  were  jointed 
with  grout  in  tlie  customary  manner,  and  the  pipe  was 
then  supported  at  its  ends  and  load  was  placed  upon 
a  16-in.  saddle  centered  over  the  joint.     In  this  test  8i/^ 
tons  was  placed  on  the  loading  platform,  witli  the  re- 
sult that  no  deflection  could  be  noticed  and  no  cracks 
occurred.     The  joints  thus  resisted  a  bending  load  greater 
tlian  the  required  strength  of  the  pipe. 


FIC;.    u".     TKSTIXG    THE    JOINT   IN   LOCK-JOINT   PIPE 

liv  K.  A.  FisiiKi;-'' 

J  agree  with  the  suggestion  of  the  National  Paving 
Brick  Manufacturers'  Association  that  too  little  attention 
has  been  paid  to  the  question  of  drainage  and  tlie  action 
of  frost  in  water-impregnated  soils.  All  the  real  reasons 
for  the  cracking  of  brick  pavements  are  not  fully  under- 
stood, nor  is  it  to  be  doubted  that  the  expansive  action  of 
freezing  water  in  the  subsoil  is  responsil)le  for  some  of 
the  trouble.  It  would  therefore  seem  reasonable  to  pro- 
vide, as  far  as  possible,  against  this  cause. 

In  brick  pavements  recently  constructed  in  Lakewood, 
Ohio,  I  have  endeavored  to  provide  subdrainage  by  placing 
a  3-in.  tile  drain  behind  the  curb,  laid  in  cinders  as  shown 
in  Fig.  1.  We  used  this  method  of  construction  last  sea- 
son in  all  streets  with  the  exception  of  one.  Of  those 
streets  in  which  a  tile  drain  was  placed,  none  has  shown 
any  signs  of  cracking.  The  one  in  which  no  tile  was  laid 
has  already  cracked.  Subsoil  conditions  in  the  several 
streets  are  almost  identical. 

A  condition  which  exists  for  about  "iODO  ft.  on  one  side- 
hill  street  wiiicii  wc  paved  this  season  is  shown  in  Fig.  2. 


PIG.  1.    HALF  CROSS-SECTION  OF  BRICK-PAVED   STREET    WITH   TILE 
DRAINS   BEHIND   CURBS 

During  a  hard  rainstorm  and  at  intervals  afterward,  I 
visited  this  street  to  see  what  effect  the  tile  drain  was 
having.  I  found  the  3-in.  tile  on  the  high  side  of  the 
street,  which  discharged  into  the  nearest  catchbasin, 
running  nearly  full.  The  tile  on  the  low  side  of  the  street 
was  running  nearly  a  quarter  full. 
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111  tliis  particular  case  one  can  very  c:isily  inuijjiiK'  what 
might  happen  with  the  ground  saturated  liy  Tail  rains, 
rollowed  by  a  sharp  freeze,  if  there  were  no  liic  diain  to 
intercept  the  water  from  the  slope. 

Admitting  the  theory  of  capillarity' in  soils,  there  may 
l;e  some  question  as  to  where  to  place  the  ilrain.  I  have 
worked  on  the  presumption  that  the  presence  of  13  in.  of 


to  the  h; 


FIG.  2.    CROSS-SECTION  OF  SIDEHILL  STREET  IN  LAKEWOOD,  OHIO 


the  nearest  ]ioint  of  the 
capillarity   that  might 


porous  cinder  between  tiic  tile  and 
subgrade  would  i)reak  dnwii  any 
exist. 

The  N.  P.  B.  M.  A.  specifications  suggest  that  the 
drain  be  placed  3  ft.  back  of  the  curb  and  that  lateral 
drains  be  run  from  this  tile  drain  to  the  center  of  the 
street.  In  Fig.  3  is  shown  a  600-ft.  block  with  one  side  of 
the  street  drained  with  lateral  tile  drains  8  ft.  8  in.  center 
to  center  and  tiie  other  side  draincil  loiiKitudinallv  of  the 


u 


1  rp 


FIGS.  3  AND  4.    PLAN  AND  CROSS-SECTION  OF  STREET  W  ITH    TWO 
PROPOSED    SYSTEMS    OF    SUBDRAINAGE 

street  by  two  tiles  with  the  same  spacing  apart.  In  each 
case  the  drain  is  led  to  the  nearest  catchbasin.  The  saving 
in  lineal  feet  of  tile  in  the  longitudinal  drainage  over  the 
lateral  system  is  about  30%  for  the  same  spacing.  Fig. 
4  is  a  cross-section  of  the  street  in  Fig.  3. 

I  am  firmly  of  the  opinion  that  there  is  viitue  in  the 
use  of  a  tile  drain  under  the  curb,  and  there  may  be 
additional  virtue  in  the  lateral  drainage  suggested.  I 
shall  trv  to  find  out  at  the  first  opiiortunity. 


®^ 


"al 


In  ilriving  rein  forced-concrete  piles  for  the  Cabugao 
Bridge,  Ilicos  Sur,  Philippine  Islamls,  compacted  gravel 
sand,  clay  and  bowlders  up  to  10  in.  diameter  were  en- 
countered, and  it  was  dticidcd  to  IcKisen  up  the  material 
ahead  of  the  piles  by  the  use  of  explosives.  It  was  de- 
sired to  obtain  a  i)enetration  to  El.  — (i.8  in.,  the  ground 
level  being  at  approximately  El.  -}-0.8  m. 

The  plan  was  to  explode  the  charges  at  El.  — 0.0  m., 
leaving  80  cm.  of  penetration  to  be  obtaine(l  by  (lii\iiig 
the  tapered  points  of  the  piles  into  the  undistiirlicd  ma- 
terial.    Judson  powder  R.R.P.  was  used  because  it  was 

•Abstract  from  an  article  by  Frank 
"Quarterly  Bulletin."  Bureau  of  Public 
Islands. 


decided  this  would  exert  its  action  through  a  greater 
range  iiorizuiitally  and  with  probably  more  force  upward 
than  other  available  explosives. 

The  piledriver  was  moved  into  place  for  driving  the 
])ile  and  a  6-m.  length  of  3-in.  galvanized-iron  pipe  was 
hoisted  in  the  leads.  A  pipe  coupling  was  screwed  on 
laiinucriiig  end  of  the  pipe  to  protect  the  threads 
in  driving,  and  on  the  driving  end  was 
attached  a  steel  cap  made  of  old  plate 
Yn  in.  thick,  7  in.  square,  notched 
on  tlie  four  sides  about  2  in.  The 
corners  of  the  plate  were  bent  up  at 
right  angles  forming  a  circle  practically 
the  diameter  of  the  outside  of  the 
liipe.  Into  a  hole  punched  in  the 
center  of  the  ]i]atc  a  piece  of  %-in.  steel  3  in.  long 
was  driven  wliile  iiot  and  made  snug.  The  cap  v/as 
fitted  over  the  end  of  the  pipe  at  just  ground  level, 
and  the  protruding  point  served  as  a  guide  to  kee].! 
the  cap  and  pipe  going  straight.  The  cap,  while  it  did 
not  keep  water  out  of  the  pipe,  prevented  the  earth  from 
entering  and  filling  it.  While  the  driver  was  being 
moved  into  place  and  the  pipe  was  being  prepared  for 
driving,  the  charge  of  explosives  was  simultaneously 
prepared.  With  light  blows  of  the  ham- 

I  1     1   ! mer,    the    ])ipe    was    driven    into    the 

■;^'^^\',  '     ground  G  m. 

The  charge,  really  a  long  cartridge, 
was  lowered  into  the  pipe.     The  cart- 
ridge was  a  tin  tube  of  2^^  in.  diam- 
eter and  1  m.  long  containing  Judson 
powder    R.R.P.,    tamped    to    a    depth 
of   75   cm.     Two   sticks  of   dynamite, 
with  a  6-m.  fuse  and  cap  in  each,  were 
placed  oh  top  of  the  powder.    Another 
stick    of    dynamite    was    broken    into 
four  pieces  and  tamped  in  around  the 
exploder  sticks  along  with  more  Judson 
powder   IMv.l'.  up  to  within  about  4  cm.  of  the  top  of 
tile  tube.     t)n  top  of  this  was  rammed  some  of  the  thin 
]iaper  in  which  fuses  are  packed,  and  the  tube  was  sealed 
with  asphalt  or  white  lead,  crimping  the  end  of  the  tube 
slightly. 

When  the  Ijottoin  of  the  tube  was  down  to  the  bottom 
of  tiic  ])ipc  and  resting  on  the  cap,  a  6-m.  length  of  1-in. 
]iil,)i'  was  run  down  on  to  the  top  of  the  cartridge  and  held 
there  by  two  laborers  on  the  piledriver.  The  cable  was 
then  hitched  to  a  rope  fastened  around  the  top  of  the 
3-in.  pipe  and  with  the  engine  the  pipe  was  gradually 
withdrawn,  leaving  the  cap  and  tube  down  in  the  ground. 
The  1-in.  pipe  was  withdrawn  after  the  3-in.  pipe  had 
been  lifted  about  2  m. 

As  soon  as  the  two  ]hpes  were  out  of  the  ground,  the 
fuses  were  lighted  and  the  charge  exploded.  The  pile- 
driver  was  then  moved  into  place  for  the  next  pile  but 
one  and  the  operation  repeated,  and  then  to  the  second 
pile  beyond  that.  This  gave  three  e.xplosions  for  the 
bent  of  five  piles,  which  were  spaced  about  1  m.  apart. 
The  concrete  piles  were  then  driven  with  very  satisfac- 
tory results  as  to  grade,  the  bearing  being  much  more 
than  required.     These  facts  should  be  noted: 

1.  There  must  be  a  steel  cap  on  the  penetrating  end  of  the 
pipe  as  a  wooden  plug  splinters  and  forces  itself  up  into  the 
pipe. 

2.  There  must  be  a  coupling  on  the  driving  end  of  the  pipe 
as  the  metal  at  the  base  of  the  threads  is  too  thin  to  permit  of 
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hammering  without  ciimping  the  edges.  The  coupling  al«i> 
serves  as  a  collai"  with  whioh  to  grip  the  pipe  with  ii  rope 
when  withdrawing  It  from  the  ground. 

3.  A  block,  preferably  of  hardwood,  should  be  used  on  tup 
of  the  coupling  as  a  further  protection  for  tho  end  <il'  tlu^ 
pipe. 

4.  The  3-ln.  pipe  should  not  be  driven  until  the  cartridge  is 
all  ready,  because  once  in  awhile  the  cap  slides  off  the  end 
of  the  pipe  when  down  at  a  considerable  depth,  and  the 
charge  must  be  put  in  immediately  before  the  eartli  works 
itself  into  the  pipe. 

5.  Dynamite  is  absolntel.v  necessary  to  explode  Judsoii 
powder  K.  H.  P.  The  manufacturer's  handbook  states  the 
size  and  number  of  sticks  to  be  used  for  different  sized 
charges.  The  charge  used  was  about  U  lb.  and  required  two 
%-ln.  sticks. 

6.  In  every  charge  of  dynamite  there  should  be  two  fusis 
and  two  caps  as  a  minimum.  One  fuse  and  one  cap  are  not 
enough  as  oftentimes  a  fuse  that  burns  well  for  half  its  length 
or  moi-e  dies  before  reaching  the  cap.  If  the  latter  has  been 
crimped  too  much  or  improperly.  Using  two  fuses  and  two 
caps  lessens  the  chances  of  failure  to  explode.  One  of  the 
fuses  should  be  a  foot  or  more  longer  than  the  other,  and 
the  longer  one  be  lighted  first,  to  insure  reasonable  safety  to 
the  man  doing  tho  igniting.  This  must  be  done  quickly; 
hence  a   torch  or  other  large  flamo   is  best. 

JacMsa^  Tests  ©im  Files 

Intere.^ting  pile  tests  were  made  last  spring  at  the  Potter 
Building,  New  York  City,  by  Maurit-e  Deutsch,  consult- 
ing engineer.  The  piers  along  the  Beekman  St.  front  of 
the  building,  on  the  line  of  the  new  subway,  were  under- 
pinned to  a  depth  of  from  56  to  69  ft.  below  curb,  by 
carrying  a  series  of  open  pits  iinder  the  main  piers  down 
to  water  level  (about  44  ft.  below  curb)  with  five  tubular 
steel-and-concrete  piles,  of  1-t  in.  diameter,  jacked  down 
below  the  pit  bottom  to  about  15  ft.  below  water  level. 
Each  of  these  piles  was  tested  to  a  load  of  56  tons  by 
means  of  a  hydraulic  jack.  Eeadings  were  taken  on  a  dial 
deflectometer.  The  results  of  three  tests  on  one  of  these 
piles,  penetrating  15  ft.  in  medium  fine  sand,  are  shown  by 
the  accompanying  curves. 

SETTLEMENT  .\ND  RECOVERY  OF  PILES  UNDER  LOAD 
First  Test  Second  Test  Tliird  Test 

Tor-S  Movement         Tons  Movement  Tons  Movement 


E 

Recovery . 


Net  movement . . . .  79 . 2 


75  3 

ry 11.1 

vement..6-i.  2 


Total  net  movement  223.9  mm. 

It  is  to  be  Boted  that  the  greatest  movement  was  on  the 
last  te.st,  the  pile  settling  at  a  steady  and  fairly  uniform 
rate  as  the  load  was  increased.  The  recovery  on  the  three 
tests  seems  to  have  been  progressively  greater  as  the  tests 
continued  and  the  soil  became  more  compressed.    On  the 


third  test  the  application  of  10  tons  seems  to  have  cau.sed 
])ractically  no  movement,  16  tons  being  required  to  obtain 
:ip])io.\iniately  tho  .same  small  movement  that  resulted 
I'ldni  10  tons  in  the  otiier  two  tests. 

On  tiie  second  a])])lication  of  load  it  to(jk  20  tons  to  settle 
the  j)i!e  tlie  distance  it  liiid  recovered  on  the  first  a])plica- 
(iciii,  iind  on  the  tliini  test  '.i2  tons  was  applied  l)efore  the 
|iile  settled  llie  distance  it  iiad  recovered  after  the  removal 
of  the  load  in  the  second  test.  In  the  tliird  test,  after  the 
H])plicatioii  of  to  tons,  the  settlement  was  more  uniform 
with  equal  increments  of  load,  than  in  t!ie  ]jrevious  tests. 
Gommenting  upon  this  |iar1iiuliir  feature,  Mr.  Deutsch 
says : 

This  [uniform  settlement]  would  seem  to  indicate  that  the 
soil  had  reached  its  maximum  resistance  to  compression,  and 
that  the  fric'tional  resistance  between  the  pile  and  the  soil 
having  been  overcome  the  settlement  of  the  pile  continued 
uniformly  and  was  subject  only  to  the  load  increase.  The 
behavior  of  the  soil  at  this  point  cori'esponds  to  the  action  of 
a  vibratory  force  or  hammer  action  applied  to  a  pile  or  pier 
penetrating  a  dense  material.  The  pile  that  is  subjected  to  a 
vibratory  force  will  continue  to  settle  so  long  as  this  force 
is  applied,  and  the  amount  of  settlement  will  increase  with 
the  frequency  of  vibration,  assuming  the  load  to  be  constant. 
or  assuming  the  frequency  to  be  i-onstant  with  the  increase 
of  the  loading. 


HOTIES 


Huddled  Concrete  for  Wnter-tigbtiieMt)  was  used  for  the 
basement  wall  of  the  Circle  Building,  recently  erected  in 
New  York  City.  Several  kinds  of  concrete  waterproofing 
were  tested  by  the  contractor— the  Columbus  Circle  Construc- 
tion Corporation — but  puddled  gravel  concrete  of  1:2:5  mix 
was  finally  adopted,  having  stood  up  very  satisfactorily  under 
test.  The  test  in  question  consisted  of  placing  a  2-ft.  6-in. 
cube  of  concrete,  having  a  hollow  or  core  which  gave  12-in. 
walls  all  around,  in  a  trench  containing  water.  After  re- 
maining in  the  water  for  two  weeks  no  water  was  found  in 
the  core  hole  in  the  block.  The  concrete  was  puddled  with 
scrapers  such  as  are  used  to  remove  ice  from  sidewalks. 

Broad^vay  With  the  Cover  Off  is  shown  in  the  accompany- 
ing illustration.  This  picture  shows  the  southwest  corner  of 
Murray  St.  and  Broadway  during  the  reconstruction  of  the 
various   subsurface   conduits,    which   carry    the   means   of   life 


CURVES   SHOWING  MOVEMENT   OF   A  PILE  UNDER 
THREE  SEPARATE  LOADINGS 


CORNER  OF   BROADWAY  AND   MURRAY   ST..   NEW    YORK, 
SHOWING  SUBSURFACE  CONDUITS 

to  the  city's  many  industries.  Inquiry  is  sometimes  made 
why  New  York  City  granite-block  pavements  are  constructed 
with  asphalt-  or  tar-filled  Joints.  The  accompanying  picture 
shows  the  reason  why.  Grouted  Joints  make  a  pavement  too 
difficult  to  open  for  access  to  these  many  conduits. 
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WARD'S   ISLAND  BACKSTAY  ANCHORAGE   OF  THE   HELL   GATE    STEEL-ARCH   BRIDGE   uF    THE   NEW    YORK 

CONNECTING    R.R. 


The  Ward's  Island  Backstay  Anchorage  of  the  Hell  Gate 
steel-arch  bridge  of  the  New  York  Connecting  R.R.  is  shown 
in  the  'accompanying  view.  This  backstay  is  about  2  ft. 
farther  from  the  west  abutment  than  the  east  backstay  is 
from  the  east  abutment,  but  because  of  a  slight  bend  in  the 
top  tie,  it  requires  a  heavier  anchorage.  The  picture  shown 
is  from  a  photograph  taken  July  23.  when  the  anchoi-age  con- 
sisted of  3670  tons  of  steel  girders,  which  will  later  be  incor- 
porated in  the  east  viaduct  approach.  Before  the  arch  is  ex- 
tended to  the  center  of  the  span  1500  tons  more  will  be  re- 
quired in  this  anchorage. 

Another  Form  of  Contracted  Multiplication — I  desire  to  call 
attention  to  a  contracted  method  of  multiplication  I  have 
used  for  soine  time  and  which  I  find  quite  valuable.  In  order 
to  avoid  carrying  figures  in  the  multiplication  beyond  the 
required  precision,  I  write  the  multiplier  under  the  multipli- 
cand in  the  inverted  order  and  proceed  to  multiply  in  the 
usual  manner  by  using  only  the  figures  above  and  to  the  left 
of  each  figure  of  the  inultiplier.  The  position  of  the  unit  in 
the  multiplier  determines  tlie  number  of  decimal  points  tliat 
will  be  preserved  in  the  product.  In  order  to  gain  a  precision 
to  any  number  of  decim.ils,  the  unit  figure  of  the  multiplier 
should  be  placed  one  point  to  the  right  of  that  decimal,  thus 
preserving  one  figure  more  than  necessary,  which  figure 
is  used  to  determine  the  nearest  number  required.  To 
illustrate,  take  623.85  to  be  multiplied  by  0.71721.  In  this 
case  two  decimal  points  are  to  be  preserved,  so  that  zero 
in  the  multiplier  is  placed  under  the  third  decimal  point  of 
the  multiplicand,  and  the  sine  is  written  in  the  reversed 
order,  thus: 

623.850 

12717.0 

436.695 

6.238 

4.368 
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Correct   value    r^    447.43 

This  accomplishes  the  same  purpose  as  that  sought  by 
E.  E.  Thum  in  "Engineering  News,"  July  15,  1915,  p.  124,  but 
irt-a  more  positive  manner.  I  claim  no  originality  in  this 
matter.  The  person  who  explained  this  to  me  remarked  that 
this  was  the  only  really  valuable  thing  he  learned  while 
attending  a  university. — C.  E.  Day,  Southern  Pacific  Co.,  San 
Francisco,  Calif. 


Producer-Gas  Kngine  Starts  on  Gasoline — A  producer-gas 
engine  in  the  pumping  station  of  the  water-works  of  River- 
head,  L.  I.,  is  arranged  to  start  on  gasoline  when  fire  service 
puts  a  suddenly  increased  demand  on  the  station.  The  engine 
operates  successfully  with  both  fuels,  special  arrangement 
being  made  to  suit  the  gasoline  charge  to  the  compression  as 
proportioned  for  producer  gas.  Tlie  station  contains  two  en- 
gines rated  at  50  hp.  on  producer  gas  or  70  hp.  on  gasoline. 
There  is  a  producer  for  each  engine.  One  of  the  units  is  in 
service  for  regular  operations,  but  on  fire  calls  it  is  necessary 
to  start  tlie  second.  As  the  producer  cannot  respond  very 
promptly,  the  arrangement  was  made  to  start  this  engine 
on  gasoline.  A  pump-feed  carburetor  was  fitted  witli  a  throt- 
tle valve  in  tlie  supply  line  to  the  cylinder,  so  that  the  charge 
can  be  throttled  down  and  a  mi-xture  supplied  tliat  is  not  only 
weak  in  quality  but  low  in  quantity  in  order  to  avoid  excessive 
compression  and  the  consequent  danger  of  preignition,  etc. 
By  throwing  a  valve  the  engine  feed  is  changed  from  producer 
to  carburetor  or  the  reverse.  The  engines  are  Nash  engines 
of  the  National  Meter  Co.,  which  also  put  in  the  carburetor. 

Recordiugr  Stream-Plow  Gages  are  discussed  by  C.  H. 
Pierce  in  "Water  Supply  Paper  375-F,"  issued  by  the  United 
States  Geological  Survey.  The  author  favors  the  use  of 
autoniatic  gages  and  cites  many  instances  where  the  records 
they  furnish  are  far  more  valuable  than  would  be  the  record 
of  a  gage  read  by  observers  at  occasional  i»itervals.  He 
further  advises  a  preliminary  study  of  the  stream  and  in 
many  cases  the  obtaining  of  preliminary  records  by  portable 
recording  gages  before  establishing  a  permanent  gaging 
station. 

The  Cost  of  Aerial  Tramways  is  given  by  a  writer  in  "The 
Engineer"  (London)  for  July  23,  the  figures  being  compiled 
from  actual  experience  and  representing  plants  which  involve 
no  special  complications.  For  lines  one  mile  long,  the  cost 
ranges  from  $11,500  per  mile  tor  a  capacity  of  10  tons  per 
hour  to  $14,350  for  40  tons  and  $17,500  for  80  tons  per  hour. 
For  lines  five  miles  in  length,  of  similar  capacities,  the  cost 
per  mile  is  $37,000,  $52,500  and  $65,500  respectively.  The  esti- 
mates are  for  the  total  cost  of  the  line  erected,  and  are  based 
on  the  use  of  spiral-wound  ropes  for  lines  up  to  20  tons  ca- 
pacity and  locked-coil  ropes  for  from  40  to  SO  tons  capacity. 
Tlie  operating  expense  per  day  is  estimated  as  follows:  One- 
mile  tramway,  $6  for  100  tons  per  day.  $9  tor  400  tons,  and 
$14.50  tor  1000  tons.  Five-mile  line.  $12.75,  $21  and  $39.50  i^s- 
pectively.  The  operating  expenses  include  depreciation,  but 
not  the  cost  of  driving.  This  latter  varies  so  widely  with 
difference  in  elevation  between  terminals,  etc.,  that  it  cannot 
be  standardized  and  must  be  estimated  for  each  plant. 
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Masso^ra  Rives'  Havagaftioira 

In  Engineering  News  of  Aug.  36  was  noted  the  official 
recommendation  of  Colonel  Deakyne,  in  charge  of  the 
United  States  Engineer  Office  at  Kansas  City,  that  the 
(iovernment  should  expend  no  more  money  upon  tlie 
improvement  for  navigation  of  the  Missouri  Kiver  below 
Kansas  City.  As  was  to  be  expected,  this  report  by  Colo- 
nel Deakyne  has  aroused  great  local  hostility.  A  meet- 
ing was  recently  held  at  Kansas  City,  attended  by  'iGO 
delegates  from  the  states  in  the  Missouri  and  Mississippi 
valleys,  and  a  committee  was  appointed  to  draft  a  protest 
to  the  Board  of  Engineers  for  Rivers  and  Harbors.  It 
was  declared  that  the  fight  against  the  abandonment  of 
the  Missouri  River  would  be  carried  into  Congress,  and 
the  following  resolution  was  adopted  : 

Whereas,  it  is  recognized  that  expenditure  by  the  Federal 
Government  on  the  Missouri  River  will  greatly  deepen  the 
channel  thereof  and  develop  it  into  a  great  highway  of  com- 
merce, we  do  here  further  call  attention  to  the  fact  that 
when  the  river  has  been  controlled  and  made  navigable  it 
will  be  kept  within  bounds  and  it  will  incidentally  preserve 
and  protect  500,000  acres  of  land  worth  $50,000,000  along  its 
banks,  now  liable  to  overflow.  The  value  of  the  land  thus 
restored  to  the  use  of  the  people  will  be  greater  than  the 
amount  expended  by  the  Government  in  making  the  river 
thoroughly    navigable. 

One  wonders  how  many  of  the  delegates  who  took  part 
in  this  protest  seriously  believe  that  steamboat  traffic  on 
the  Missouri  River  will  ever  become  important  in  amount, 
no  matter  how  much  money  the  Government  may  spend 
on  the  improvement  of  the  stream. 

The  language  of  the  resolution  quoted  unconsciously 
reveals  that  the  real  reason  why  the  residents  of  the  Mis- 
sissippi valley  are  vociferous  in  demanding  Federal  ap- 
propriations for  navigation  is  because  they  wish  the  Gov- 
ernment to  pay  the  cost  of  reclaiming  the  lands  along  the 
livers. 

The  present  situation  in  regard  to  inland-river  naviga- 
tion in  the  Middle  West  may  be  briefly  summarized  as 
follows :  The  Government  has  spent  an  enormous  sum, 
amounting  to  probably  over  $500,000,000,  on  the  improve- 
ment for  navigation  of  the  Mississippi  River  and  its  tribu- 
taries, but  the  traffic  on  these  rivers  has  in  many  cases 
entirely  disappeared  and  on  hardly  a  single  one  is  there 
traffic  enough  at  the  present  time  to  justify  the  expendi- 
ture that  the  Government  has  made  on  its  improvement. 
Further,  there  are  no  signs  whatever  that  river  traffic  is 
to  increase  in  the  future.  On  the  contrary,  there  is  a 
steady  falling  off  year  by  year.  It  is  admitted  by  the 
more  intelligent  advocates  of  river  improvement  that  the 
chief  cause  of  the  falling  off  of  river  traffic  on  the  inland 
waterways  of  the  West  is  not  the  inadeqitacy  of  the  chan- 
nels that  the  Government  has  improved,  but  other  causes 
with  which  the  Government  has  nothing  to  do. 

There  is  room  for  fair  difference  of  opinion  as  to 
v'hether  certain  inland  rivers  most  favorablv  situated  may 
not  in  time,  through  changes  in  conditions,  become  of 
some  value  for  navigation ;  but  as  to  the  Missouri  River 
below  Kansas  Cit}'  there  can  be  no  question  in  the  engi- 


neering profession  but  that  Colonel  Deakyne's  opinion  is 
sound. 

It  may  be  of  interest  to  briefly  summarize  a  few  import- 
ant facts  regarding  this  stream.  The  length  of  the  river 
from  Kansas  City  to  its  mouth  is  .392  miles,  and  in  that 
distance  the  river  falls  325  ft.  The  river  winds  tlirougli 
alluvial  bottoms  for  nearly  the  whole  distance  and  fre- 
quently changes  its  channel.  One  such  change  was  noted 
in  these  columns  only  a  few  weeks  ago.  Including  the 
distance  from  the  mouth  of  the  river  to  St.  Louis,  liie 
steamboat  route  between  Kansas  City  and  St.  Louis  is 
nearly  420  miles  long,  whereas  the  rail  distance  between 
the  same  points  is  only  about  290  miles.  The  Govern- 
ment has  expended  over  $11,600,000  on  this  stretch  of  the 
river,  of  which  about  $5,000,000  has  been  spent  in  the 
last  five  years.  Although  numerous  steamboats  navigated 
the  river  in  the  pioneer  days  before  the  advent  of  railways, 
steamboat  tratTie  on  the  river  was  abandoned  many  years 
ago,  and  the  Government,  after  systematic  work  to  im- 
prove the  river  from  1S84  to  1903,  abandoned  the  work. 
In  the  River  and  Ha^-bor  Act  of  1912,  however.  Congress 
adopted  a  project  for  improvement  of  the  river  below 
Kansas  City  at  an  estimated  cost  of  $20,000,000  to  be 
completed  in  ten  years.  This  appropriation  was  due  to 
the  energetic  campaign  which  was  engineered  about  that 
time  for   Government  appropriations  for   inland   rivers. 

In  order  to  back  up  this  appropriation  with  at  least  a 
semblance  of  business  on  the  river,  a  company  was  organ- 
ized in  Kansas  City  to  run  steamers  between  that  place 
t.nd  St.  Louis  and  great  claims  were  made  as  to  the  enor- 
mous business  which  the  comjmny  would  carry  on  and  the 
great  saving  which  would  accrue  to  commerce  by  reason  of 
the  revival  of  river  navigation.  It  is  of  interest  to  com- 
pare this  promised  performance  with  the  actual  result  as 
stated  by  Colonel  Deakyne  in  his  report  published  in  the 
issue  of  Aug.  26.  He  states  that  the  total  river  traffic 
on  the  lower  Missouri  in  the  last  fiscal  year  was  37,5.51 
tons  carried  distances  of  8  to  290  miles  at  a  total  freight 
charge  of  $41,000.  If  there  were  any  sound  basis  for 
the  claims  of  economic  advantage  in  river  transportation, 
certainly  the  steamers  that  have  been  in  service  on  the 
Missouri  River  ought  to  have  made  a  far  better  showing 
in  the  last  two  years. 

The  river  advocates,  of  course,  will  claim  that  the  reason 
why  traffic  does  not  seek  the  river  is  that  the  present 
channel  is  inadequate.  It  is  not  possible,  however,  within 
tlie  limits  of  any  reasonable  expenditure  to  make  of  the 
lower  Missouri  River  a  navigable  channel  that  will  be  safe 
and  commodious  for  vessels  at  all  seasons.  The  $20,000,- 
000  which  the  Government  proposed  to  spend  on  the 
present  project  would  not  secure  such  a  channel.  With 
that  amount  spent,  the  river  channel  would  still  be  far 
inferior  for  navigation  to  that  of  the  Mississippi  River, 
where,  as  is  well  known,  the  river  traffic  dwindles  rapidly 
year  by  year. 

It  is  altogether  probable  that  the  time  has  come  when 
the  Government  will  have  to  abandon  its  long-established 
policy  of  spending  money  ostensibly  to  improve  navigation 
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on  inland  river.s,  but  actuallj'  to  enable  the  local  congress- 
man to  go  home  with  a  story  of  the  appropriation.s  he  has 
secured  to  be  spent  within  his  own  district.  In  the  imme- 
diate future  the  Federal  Government  will  have  no  money 
to  spare  for  pork-bi.rrel  river  and  harbor  appopriations. 
Expenditures  are  now  running  far  ahead  of  revenue.  At 
the  coming  session  of  Congress  there  will  doubtless  be 
largely  increased  appropriations  for  national  defense.  In- 
creased Federal  ta.xation  will  probably  be  necessary  any- 
way, and  with  this  will  come  a  general  public  demand  that 
expenditure  by  the  Government  on  unprofitable  enter- 
prises shall  be  stopped. 


©§©< 
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Excess  condemnation,  or  taking  more  land  than  is  to 
he  used  for  a  public  improvement  and  selling  the  excess 
after  the  improvement  is  completed,  facilitates  many 
classes  of  work  with  which  the  engineer  has  to  do.  The 
yjraotice  is  rare  in  the  United  States,  because  without  spe- 
cific state  constitutional  authorization  it  is  generally  hold 
that  excess  land  purchases  for  resale  are  not  purchases  for 
public  use.  A  few  states  have  recently  adopted  excess- 
condemnation  amendments  to  their  constitution,  and  on 
Nov.  2  one  already  passed  by  the  New  Jersey  legisla- 
ture will  go  before  the  people  of  that  state.  It  reads  as 
follows : 

The  Legislature  may  authorize  the  state,  or  counties,  cities, 
towns,  boroughs  or  other  municipalities,  or  any  board,  gov- 
erning body  or  commission  of  the  same,  to  take  more  land 
and  property  than  is  needed  for  actual  construction  in  the 
laying  out,  widening,  extending  or  relocating  the  parks,  pub- 
lic places,  highways  or  streets:  provided,  however,  that  the 
additional  lands  and  properties  so  authorized  to  be  taken  shall 
be  no  more  than  sufficient  to  form  suitable  building  sites  abut- 
ting on  such  park,  public  place,  highway  or  street.  After  so 
much  of  the  land  or  property  taken  has  been  appropriated  for 
such  park,  public  place,  highway  or  street  as  is  needed  there- 
for, the  remainder  may  be  sold  or  leased  and  reasonable  re- 
strictions imposed. 

The  aim  and  effect  of  this  and  similar  constitutional 
amendments  is  to  save  a  city  or  other  governing  body 
from  paying  the  full  value  of  an  entire  lot  for  a  fraction 
of  it,  and  perhaps  a  small  fraction  at  that.  Excess  con- 
demnation also  enables  the  public  buyer  to  recombine  and 
sell  fractional  lots  resulting  from  a  land  taking,  gaining 
for  itself  a  part  of  the  enhanced  value  due  to  the  im- 
provement for  which  land  is  primarily  being  condemned 
and  thus  reducing  the  cost  of  the  improvement.  In  con- 
clusion, excess  condemnation  gives  the  public  purchaser 
more  or  less  control  of  the  character  of  the  improvements 
abutting  on  a  boulevard,  public  square  or  park. 


The  question  of  the  pressure  of  concrete  in  forms  is  by 
no  means  as  fully  explored  as  desirable.  Practice  is  well 
ahead  of  the  range  of  experiment  or  well-founded  formula. 
Pouring  concrete  in  massive  structures  to  about  30  ft. 
depth  in  a  day's  run  has  been  done  on  both  the  Brooklyn- 
Brighton  and  the  Detroit-Superior  viaducts,  the  former 
case  being  noted  in  last  week's  issue.  But  measurements 
of  pressure  do  not  go  to  such  depths,  and  no  one  knows 
reasonably  closely  what  the  pressures  on  the  forms  are 
in  such  cases.  The  depth  of  pour  at  which  transmission 
of  pressure  begins  to  be  interfered  with  is  estimated  vari- 


ously by  different  persons,  from  2  hr.  pouring  depth  tn 
ry  hr. 

Usually  it  is  assumed  that  concrete  pressure  is  exactly 
the  same  in  character  as  hydrostatic  pressure.  If  so,  then 
an  arch  ring  of  50  ft.  rise  should,  if  concreted  within  a 
shorter  time  than  that  required  for  a  set  sufficient  to 
destroy  the  hydrostatic  character,  exert  an  outward  pres- 
sure upon  the  forms  at  the  skewbacks  corresponding  to 
50  ft.  head,  or  5,000  to  6,000  lb.  per  sq.ft.  This  is  so 
great  a  pressure  that  it  would  be  hard  to  hold  with  any- 
thing in  the  way  of  form  ties  now  in  use.  Arch  rings  of 
nearly  this  rise  have  been  concreted — most  of  the  rise  in 
half  a  day — without  the  use  of  forms  having  such  enor- 
mous strength.  Was  the  pressure  reduced  not  only  by 
set  but  also  by  friction  in  the  forms  ?  Is  "liquid"  concrete 
really  semigranular  material  rather  than  a  fluid? 

Arch  work  in  concrete  has  developed  with  the  general 
progress  of  the  concrete  industry.  Not  very  long  ago  the 
construction  of  a  150-ft.  concrete  arch  gave  rise  to  elab- 
orate planning  and  preparation  of  drawings  to  guide  the 
contractor  in  sectionalizing  the  concreting  of  the  arch 
ring.  The  concreting  extended  over  many  days;  the 
several  ring  sections  were  bulkheaded  off  and  keyed,  the 
reinforcement  was  spliced  at  the  key  blocks,  and  a  very 
complex  job  was  made  of  the  whole.  Nowadays  such  a 
ring  is  likely  to  be  concreted  in  one  day's  run,  and  the 
elaborate  sectionalizing  is  unnecessary.  The  resulting 
advantages  are  such  as  to  invite  consideration  of  the 
same  procedure  for  much  larger  arches.  The  cost  of  in- 
stalling the  extra  plant  for  mixing  and  placing  would 
doubtless  be  well  repaid  by  the  saving  in  labor,  expense 
and  delay. 

The  question  of  liquid  concrete  pressure  in  an  arch 
ring  may  therefore  become  an  immediate  practical  ques- 
tion in  the  near  future.  Present  experimental  study 
does  not  furnish  an  answer.  Further  research  is  needed, 
based  on  a  well-devised  plan  of  experiment  and  carried 
out  by  able  investigators.  Possibly  such  a  body  as  the 
American  Concrete  Institute  niigh''  initiate  the  work  and 
provide  the  means. 

Tlh®  DeEgi^edl  Badlder's  Case 

An  intending  bidder  who  fails  to  get  his  bid  in  on  time 
is  not  entitled  to  submit  a  late  bid,  even  though  his  de- 
lay was  due  to  an  act  of  God.  The  question  came  up  a 
few  weeks  ago  in  connection  with  a  rapid-transit  contract 
in  New  York  City. 

The  Public  Service  Commission  received  bids  closing 
Aug.  4  at  12:15  p.m.  for  certain  station  finish.  The 
preceding  night  had  been  one  of  remarkably  heavy  rain. 
After  the  bids  closed  a  representative  of  the  Marble  Arch 
Co.  appeared  and  offered  to  submit  a  bid.  stating  that  he 
had  been  held  up  by  the  rainstorm  and  by  a  block  on  the 
subway.  The  offer  was  refused.  On  opening  the  bids 
the  lowest  bid  was  computed  at  $268,102.50.  Later  the 
Marble  Arch  Co.  served  notice  to  show  cause  why  a  writ 
of  mandamus  should  not  issue,  directing  the  commission 
to  accept  his  bid,  stating  that  it  was  lower  than  the  low- 
est of  the  bids  opened.  The  subsequent  decision  of  the 
court  on  this  question  was  to  uphold  the  action  of  the 
commission  in  rejecting  the  offer  to  submit  a  late  bid,  in 
spite  of  the  fact  that  the  applicant  set  forth  a  detailed 
account  of  his  difficulties  in  reaching  the  office  of  the 
commission. 
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'I'lic  decision  of  llu>  coiiit  is  in  iU'Cord  with  the  ilictatos 
ol'  ((iinnum  sense;  had  the  outconie  heen  different  all  sorts 
of  peculiar  situations  might  arise  in  the  future  to  harass 
the  commission  and  delay  construction. 

r*i 

An  opinion  of  the  United  States  Supreme  Court  on 
the  once  hotly  dehated  question  of  enhanced  value  of 
water  or  gas  mains  because  of  improved  paving  over  them 
is  sure  to  arouse  interest.  In  the  recently  announced  Des 
Moines  DOc.  gas  case  is  a  finding  in  this  matter  which 
will  meet  the  hearty  approval  of  many,  and  perhaps  of 
most,  engineers.  The  court  makes  no  comments  of  its 
own,  iiut  accepts  and  promulgates  the  statement  of  a 
mastcr-in-chancery  for  the  court  below.  The  master  de- 
cided that  the  life  of  mains  was  not  increased  by  the  need 
for  removing  new  paving  when  the  mains  had  to  be 
taken  up,  that  the  owners  of  the  mains  had  acquired  no 
property  right  in  the  paving,  and  that  there  was  no  jus- 
tice or  equity  in  increasing  the  price  of  gas  because  the 
company  might  have  the  replace  the  pavement. 

This  same  case  is  of  timely  interest,  as  it  gives  a  fore- 
cast of  the  court's  decision  in  the  Passaic  90c.  gas  case, 
which  has  attracted  great  attention  for  two  years.  From 
what  has  been  published  in  these  columns  (Jan.  21,  June 
17,  and  July  1,  1913)  it  will  be  recalled  that  the  New- 
Jersey  Public  Utility  Commissioners  in  appraising  the 
property  of  the  Public  Service  Gas  Co.  refused  any  sub- 


stantial  value  lor  franchises  and  the  State  Supreme  Court 
upheld  them.  The  Court  of  Errors  and  A[)peals  first  re- 
versed the  Supren^e  Court  (taking  the  ground  that  fran- 
chises were  company  ])roperty  and  that  the  value  was  in- 
dicated by  the  nuirket  value  of  the  comjjany's  securities) 
and  later  reversed  itself  (one  judge  explaining  that  fran- 
chises were  property,  but  not  "property  used  and  useful 
in  the  public  service").  The  case  is  now  bc^fore  the  United 
States  Supreme  Court  on  appeal.  The  Des  Moines  deci- 
sion does  not  touch  upon  franchise  value  s])ecifically,  but  it 
dismisses  value  for  good  will,  past  earnings  and  paving 
over  old  mains.  The  ne.\t  consistent  ste])  will  be  a  general 
denial  of  franchise  value — beyond  that  due  to  cost  and 
burden.  Such  an  authoritative  pronouncement  on  what 
to  include  in  the  basis  of  rates  will  clear  away  the  haze 
that  now  involves  this  matter. 


Word  comes  From  I'hiladelpiiia  that  the  "voluntary  in- 
stallation of  [water]  meters  is  proceciling  at  an  unex- 
pected rate."  Moreover,  incentive  being  offered  by  the 
water  bureau  led  the  Bulletin  to  declare  that  "the  2  pur 
cent,  of  the  service  which  is  now  metered  ought  to  show 
considerable  expansion"  in  September.  Evidently  the 
"unexpected  rate"  has  not  been  maintained  long  or  would  / 
be  "unexpected"  only  in  Philadelphia.  Seriously,  any- 
noticeable  acceleration  in  the  installation  of  water  meters 
in  Philadelphia  is  encouraging. 
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Sir — The  latest  ]ir(igress  report  of  the  special  com- 
mittee of  the  American  Society  of  Civil  Engineers  ap- 
pointed to  investigate  the  conditions  of  employment  and 
compensation  of  civil  engineers  shows  among  other  things 
that  the  average  compensation  of  nongraduates  with 
from  two  to  fifteen  years'  experience  exceeds  that  of 
graduates  with  the  same  amount  of  experience.  A  still 
greater  discrepancy  in  favor  of  the  nongraduates  -would 
undoubtedly  be  found  if  engineers  outside  the  member- 
ship of  the  society  were  studied,  as  then  more  of  the 
younger  graduates  would  be  included. 

This  is  owing,  no  doubt,  to  the  lack  of  field  experience 
in  the  young  graduate  and  to  the  results  w'hich  the  non- 
graduate  can  secure  with  his  practical  knowledge.  The 
condition  disclosed  by  the  committee's  report  is  due,  in 
a  large  measure,  to  the  technical  school.  The  curriculum 
rightly  embraces  theories  and  underlying  principles,  but 
it  does  not  include  in  any  adequate  measure  the  art  of 
applying  these  principles  and  theories  to  practical  use. 

The  engineering  student  devotes  hours  to  descriptive 
geometry  and  calculus,  bvit  can  he  cut  out  a  pattern  by 
which  an  elliptical  sheet-metal  pipe  can  be  made  which 
will  fit  a  hypocycloid  of  revolution  at  any  given  angle, 
if  such  should  be  required  on  his  first  job?  He  can 
draw  detailed  plans  for  a  timber  roof  on  an  ordinary 


dwelling  house,  but  can  he  show  the  carpenter  how  to 
cut  a  jack  rafter  to  tit  the  hip  rafter?  He  can  design 
a  100-ft.  plate  girder  do\TO  to  the  last  "tivet,  but  does 
he  know  the  first  thing  about  how  to  place  it  upon  its 
abutments,  or  how  to  build  them?     In  most  cases.  No. 

It  will  be  argued  that  designing  and  constructing  are  in 
entirely  different  fields.  That  is  true,  but  a  man  is  a 
better  designer  if  he  knows  the  erecting  end.  His  de- 
tailing of  connections,  etc.,  will  be  better  if  he  is  able 
to  view  them  from  the  standpoint  of  the  man  in  the 
field  who  has  to  erect.  Vice  versa,  the  constrviction  man. 
will  do  better  work  if  he  is  conversant  with  designing 
methods  and  principles.  Every  construction  engineer 
has  repeatedly  come  across  details  in  plans  w-hich  have 
either  been  impossible  or  expensive.  Most  of  them  would 
have  been  obviated  had  practical  experience  been  com- 
bined with  theoretical  instruction. 

About  a  year  ago  the  -writer  was  asked  to  address  a 
student  engineering  society,  and  in  conversation  with 
one  of  the  young  men  interested,  intimated  a  desire  to 
speak  upon  "What  do  you  know  at  graduation."  When 
an  explanation  was  sought,  the  reply  took  the  form  of  a 
hypothetical  question :  "Suppose  you  had  to  erect  a  100- 
ft.  steel  flagpole,  lay  the  necessary  foundation  and  place 
the  guys  and  guy  anchors.  You  could,  no  doubt,  com- 
pute the  size  of  the  pole  necessary  to  take  care  of  all 
possible  wind  stresses  and  to  meet  all  other  conditions. 
You  could  calculate  the  sizes  of  the  guys  and  the  weight 
of  anchorage  necessary  and  the  number  of  yards  of  con- 
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(Tcte  to  form  the  ancliorage.'*  and  foundation.  But  how 
would  you  put  the  pole  up  in  the  air?  Could  you  say 
how  many  barrels  of  cement,  how  many  cubic  yards  of 
sand  and  of  travel  would  be  necessary  to  make  the  con- 
crete?" The  young  man  saw  the  point,  for  he  did  not 
know  the  first  thing  about  the  raising  of  the  pole.  Yet 
u  man  with  two  years  of  experience  (the  equivalent  to 
a  degree  in  the  American  Society  requirements  for  ad- 
mission) on  construction  work  would  probably  have  an- 
swered at  once. 

Technical  colleges,  of  course,  are  not  intended  to  turn 
out  finished  and  thoroughly  competent  engineers.  But 
they  should  not  graduate  men,  as  they  do,  who  know 
nothing  whatever  of  the  tools,  equipment  and  methods 
of  construction.  Graduates  are  put  forth  upon  an  un- 
suspecting world  who  do  not  even  know  the  names  of 
many  of  the  tools  and  much  of  the  equipment  with  which 
they  have  to  deal ;  they  have  only  a  hazy  idea  of  the  way 
work  is  done  and  practically  nothing  of  the  unit  costs 
of  such  work. 

The  direct  cau.«e  of  this  condition  is  perhaps  the  fact 
that  instructors  and  professors,  in  general,  are  men  with 
very  limited  construction  experience.  Many  have  de- 
voted practically  all  their  time  since  graduation  to  the 
classroom ;  they  are  well-grounded  in  theory  and  quite 
naturally  deficient  in  its  application,  so  that  they  fail 
to  see  the  importance  of  the  construction  side  of  engi- 
neering. 

It  seems  to  the  writer  that,  as  a  remedy,  a  course  in 
engineering  construction  might  be  a  very  desirable  ad- 
junct to  the  curriculum  of  the  technical  college.  A 
chair  of  this  sort  should  be  filled  by  a  man  who  is  well- 
grounded  in  theory  and  who  has  had  a  fairly  extensive 
experience  in  actual  construction  of  engineering  works  of 
the  class  which  the  graduate  would  be  most  likely  to  en- 
counter early  in  his  career. 

The  course  should  embrace  the  ordinary  construction 
which  the  young  engineer  might  be  called  upon  to  plan 
and  supervise — such  as  all  classes  of  concrete  work,  ex- 
cavation, foundations,  sewers,  water-works,  pavements, 
buildings  and  bridges.  It  should  also  include  false- 
work, rigging,  etc.  The  student  sliould  be  acquainted 
with  the  field  for  various  kinds  of  tools  from  pick  and 
shovel  up  and  should  be  given  instruction  as  to  when 
and  how  to  use  them.  Next  should  come  the  kinds  and 
uses  of  the  various  power  equipment.  He  should  be 
taught  how  to  tie  knots  and  to  rig  derricks,  hoists  and 
such  equipment. 

Jlethods  of  doing  various  classes  of  work  might  be 
taken  up  in  the  classroom.  Instruction  would  probably 
be  given  as  to  what  equipment  to  use  in  specific  cases, 
such  as,  for  example,  dry-earth  excavation  Tinder  various 
conditions,  excavations  in  wet  earth,  in  rock,  under  water, 
in  quicksand.  The  temporary  works  necessary,  such  as 
sheet])iling,  falsework,  coffer-dams,  forms  and  underpin- 
ning, would  also  be  studied.  Quantity  surveying  should 
also  be  included,  both  for  the  finished  structure  and  for 
all  temporary  works.  Unit  costs  of  the  more  common 
elements  under  varying  conditions  might  well  be  added ; 
this  should  also  include  cost  accounting  and  distribu- 
tion. The  instructor,  from  time  to  time,  could  introduce 
new  features,  such  as  floods,  storms,  etc.,  which  would 
correspond  with  actual  unforeseen  contingencies. 

As  a  summation,  problems  should  be  given  which 
would  combine  all   these;   for  example,  a   concrcte-anh 


bridge  is  to  be  constructed  from  plans  furnished.  The 
foundations  at  one  end  are  10  ft.  below  the  water  level 
and  in  treacherous  soil  requiring  piling ;  at  the  other 
end  solid  rock  is  encountered.  The  student  should 
work  out  the  problem  from  the  knowledge  he  may  have 
previously  gained.  He  should  first,  perhaps,  outline  the 
methods  by  which  he  would  do  the  work.  In  other 
words,  he  .should  design  his  construction  plant.  This 
would  include  making  a  list  of  all  the  tools  and  equip- 
ment that  he  would  deem  necessary,  as  well  as  of  all  ma- 
terial for  the  construction  and  assembling  of  the  plant. 
Next  would  come  a  bill  of  material  for  the  entire  job 
from  inception  to  completion.  An  outline  of  the  various 
steps  in  the  progress  of  the  work  would  be  in  order,  to- 
gether with  -the  methods  to  be  used  in  each  case.  In 
short,  the  student  should  i^lan  the  work  just  as  an  ex- 
perienced man  would  do  if  he  had  to  do  the  work  in 
the  heart  of  Africa — with  no  convenient  base  from  whicli 
deficiencies  might  be  supplied.  Of  course,  the  student 
could  not  do  this  as  well  as  an  experienced  man  could, 
but  he  would  do  better  than  he  could  if  he  had  had  no 
previous  instruction.  As  a  finality,  an  estimate  of  cost 
and  time  should  be  prepared. 

Work  of  this  nature  could  probably  best  be  given  by 
lecture  courses,  supplemented  by  visits  whenever  possible 
to  scenes  of  work  in  progress.  Students  shovild  be  urged 
to  secure  positions — or  merely  "jobs" — on  construction 
works  during  the  summer  vacations,  for  which  credits 
should  be  given.  A  young  man  ^vith  pick  and  shovel,  if 
he  keeps  his  eyes  open,  can  learn  a  great  deal  in  one 
summer. 

A  course  of  this  nature,  as  roughly  outlined,  would 
undoubtedly  prove  to  be  one  of  the  most  interesting  and 
popular,  as  well  as  beneficial,  in  the  entire  curriculum, 
and  deservedly  so.  It  would  also  do  much  toward  se- 
curing better  initial  salaries  for  the  graduate. 

The  writer  is  not  attempting  to  disparage  the  teaching 
of  theory,  nor  advocating  the  transformation  of  our  tech- 
nical schools  into  mere  trade  schools.  He  is  appealing 
for  a  happy  medium  in  combining  theory  and  applica- 
tion, believing  that  such  a  combination  would  benefit 
both  school  and  graduate,  and  eliminate  much  of  the 
criticism  of  the  product  now  placed  upon  the  market. 

R.   C.  H.VUDMAN. 

Colorado  Springs,  Colo. 

[We  give  space  to  Mr.  Hardman's  letter  because  it 
represents  a  type  of  criticism  of  the  technical  school 
which  one  frequently  hears,  but  for  which  there  is  perhaps 
less  justification  than  many  suppose.  A  number  of  the 
technical  schools  are  attempting  to  give  just  such  practi- 
cal instruction  as  our  correspondent  proposes,  and  have 
long  done  so.  One  member  of  the  editorial  staff  of  this 
journal,  for  example,  recalls  being  given  as  a  freshman 
in  Cornell,  fifteen  years  ago,  the  identical  problem  as 
to  the  practical  method  of  erecting  a  flagpole  which 
our  correspondent  suggests.  The  real  trouble  with  our 
technical  schools,  as  we  see  it,  is  that  through  a  misin- 
terpretation of  such  criticisms  as  that  of  our  correspond- 
ent they  have  loaded  up  their  courses  with  a  mass  of  tech- 
nical detail  and  have  multiplied  courses  and  specialized 
instruction,  so  that  the  tendency  is  toward  the  production 
of  specialists  rather  than  all-around  engineers.  But  in 
imparting  fundamental  knowledge  and  giving  rudimen- 
tary training  the  practical  side  can  be  emphasized  more 
successfully  than  now  is  generally  done. 
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TIr'iv  is  i,  limit  to  the  amount  of  information  one 
can  cram  into  a  youtii  in  four  y>'iii''':  smd  he  ought  to 
get  out  of  his  college  course  a  (levelo])ment  of  character 
and  jiersonality  tliat  he  may  miss  if  lie  has  to  grind 
on  purely  technical  studies  all  the  time. 

It  is  obvious,  however,  that  detail  instruction  on  field 
and  shop  and  office  metluuls  in  all  llie  \arious  branches  is 
attempting  the  imi)ossible.  I  low  many  engineers  of  ten 
years'  experience  lia\('  any  practical  knowledge  of  con- 
struction work  and  met  Ik  ids  outside  the  fields  in  which 
they  have  been  directly  engaged?  Suppose  it  were  at- 
tempted to  make  students  in  their  fonr-year  course  fa- 
miliar with  the  construction  methods  now  in  use  "in  all 
classes  of  concrete  work,  excavation,  foundations,  sewers, 
water-works,  pavements,  buildings,  bridges',  etc." — we 
quote  the  list  from  our  correspondent's  letter.  There 
is  enough  in  this  list  alone  to  consume  all  the  time  of 
a  four-year  course,  and  this  of  course  is  only  a  be?in- 
ning  in  enumerating  the  different  fields  of  work  in  which 
a  civil  engineer  may  engage. 

The  real  trouble,  it  seems  to  us,  lies  in  the  fact  that 
the  engineering  schools  are  expected  to  turn  out  engi- 
neers at  graduation,  whereas  their  aim  should  be  to  turn 
out  men  so  well-grounded  in  the  fundamental  principles 
and  methods  applicable  to  all  sorts  of  engineering  work 
that  they  will  have  this  knowledge  and  ability  as  an  aid 
in  whatever  sort  of  engineering  work  chance  directs  them 
toward — for  in  nine  cases  out  of  ten,  it  is  chance,  and  not 
specialization  in  college  studies,  that  determines  in  what 
sort  of  engineering  work  a  graduate  will  find  employment. 

We  would  not  be  amderstood,  however,  as  urging  that 
engineering  instruction  should  be  purely  theoretical.  All 
the  subjects  in  an  engineering  school  should  he  taught 
as  applied  science ;  and  the  ability  to  apply  it  is  as  im- 
portant as  the  science. 

What  does  seeiu  to  us  objectionable  is  attempting  to 
teach  in  an  engineering  school  a  lot  of  detail  relating  to 
special  fields  of  engineering  work,  which  the  student  will 
never  use  unless  he  chances  to  fall  into  that  particular 
field.  It  is  said  of  course  that  such  instruction  is  useful 
mental  training,  but  it  should  not  be  forgotten  that  there 
is  an  elastic  limit  to  the  mental  machinery  of  the  students. 
The  w^orld  is  afflicted  nowadays  with  societies  devoted  to 
almost  every  subject  under  the  sun,  but  there  may  yet  be 
room  for  a  society  for  the  Prevention  of  Cruelty  to  En- 
gineering Students. — Editor.] 


Sir — I  read  with  much  interest  F.  H.  Newell's  letter  on 
■'Public  Speaking  for  Engineers,"  in  Engineering  Nen\s 
of  Aug.  5,  1915.  Mr.  Newell  rightly  places  much  em- 
phasis on  the  importance  of  engineering  publicity,  which 
has  been  woefully  neglected  by  the  profession.  Not  only 
has  the  young  graduate  engineer  a  marked  lack  of  self- 
expression  ;  the  older  engineers  are  guilty  to  a  large 
extent  of  the  same  disability. 

It  is  my  opinion  that  the  self-centered  aloofness  of  the 
engineer  and  his  hesitancy  to  discuss  matters  of  public 
interest  and  welfare  without  remuneration  has  been  one 
of  the  causes  of  failure  on  the  part  of  the  public  to  ap- 
jireciate  the  importance  of  the  engineer  and  to  make 
proper  recognition  of  the  profession. 

A  rough  outline  of  a  scheme  of  publicity  for  local  or 
sectional  engineering  societies  which  would  lead  to  very 


desirable  results  in  elevating  the  plane  of  the  engineer 
as  a  professional  nuui  aiul  in  benefiting  the  individual 
members  of  the  society  is  here  suggested. 

Publicity  committees  composed  of  men  proficient  in 
their  res])cctive  branches  of  engineering  would  be  elected 
or  appointed  for  a  term  of  three  to  six  months  (depend- 
ing on  the  number  of  members,  the  idea  being  to  give  all 
members  a  chance  to  serve  on  such  work).  The  duties 
of  these  committees  would  be  to  keep  in  touch,  through 
the  aid  of  the  secretary,  with  questions  of  public  interest 
and  to  prepare  and  submit  articles  on  these  questions 
to  the  various  newspapers  in  the  city  and  vicinity;  also 
to  report  on  disasters  or  accidents  related  to  engineering. 
Of  course  such  matter  should  be  written  in  language  read- 
ily understood  by  the  average  reader. 

The  various  engineering  societies  should  become  active 
in  publicity  work  in  order  that  we  may  be  freed  from 
the  sensational,  untruthful  and  harmful  reports  on  acci- 
dents to  engineering  works  so  common  in  the  daily  pi-ess. 

Albekt  M.  Wolf. 

Chicago,  Sept.  4,  1915. 

Sir — I  note  in  your  issue  of  Aug.  19,  1915,  p.  .379,  you 
publish  a  statement  relative  to  the  contempt  proceedihgs 
in  ilinneapolis,  in  the  ca.se  of  the  alleged  infringement 
of  the  Norcross  patent  for  concrete  flat  slabs.  That  state- 
ment was  not  complete. 

Judge  ilorris,  who  decided  the  matter,  said  that  he 
considered  it  was  up  to  the  Court  of  Appeals  to  decide 
the  si'ope  of  the  Norcross  claims  and  he  did  not  under- 
stand clearly  how  the  ruling  which  he  was  bound  by  was 
consistent  with  the  state  of  the  art.  For  that  reason  he 
decided  to  fine  me  nominally  $200,  not  to  be  paid  until 
after  the  matter  was  passed  upon  by  the  Court  of  Appeals, 
and  that  this  fine  was  made  payable  into  the  United 
States  Treasury  in  order  that  an  appeal  to  the  Court  of 
Appeals  would  lie  and  the  matter  could  be  more  fully 
threshed  out  by  it. 

C.  A.  P.  Tl-kxer. 

Minneapolis,  Minn.,  Aug.  27,  1915. 


Errata — W.  G.  Peters,  Deputy  County  Engineer,  Chehalis, 
Lewis  County,  Wash.,  sends  the  foUowing  corrections  to  the 
"Table  of  Square  Feet  Reduced  to  Decimals  of  an  Acre,"  p.  363, 

"Engineering    News,"    Aug.    19.    1915: 

510  sq.ft.  reading  0.0171  should  read  0.01171 
27,200  sq.ft.  reading  0.62242  should  read  0.62442 
35,700  sq.ft.  reading  0.S1596  should  read  0.S1956 
42,700   sq.ft.    reading   0.9S206   should    read   0.9S026 

The  Paddle  Wheel  as  a  Pump — In  response  to  the  inquiry, 
in  tliis  column  of  the  issue  of  Sept.  9,  about  scoop  wheels  built 
and  used  in  this  country,  John  H.  Cook,  Hydraulic  Engineer. 
15S  Ellison  St..  Paterson,  N.  J.,  writes  that  there  is  a  paddle 
wheel  that  is  used  as  a  pump  at  the  Morris  Canal  and  Bank- 
ing Co.'s  station  on  the  Hackensack  River,  not  far  from  the 
Newark  Plank  Road  in  Jersey  City.  This  wheel  is  about  12 
ft.  across  the  breast  and  is  operated  by  an  old  walking-beam 
engine  that  was  built  about  the  year  1S56.  The  water  is 
lifted  about   5   ft. 

AVater-Pocketlnjc  in  Two-Angle  Members — This  is  urged 
by  A.  R,  Astbury,  Provincial  Executive  Engineer,  Winterfleld. 
Simla,  against  such  a  design  of  member.  In  light  pony-truss 
highway  bridges,  where  extreme  lightness  and  compactness 
are  necessary  on  account  of  pack  transportation  (weight 
limit  150  lb.,  length  limit  12  ft.),  the  two-angle  member  with 
angles  spread  enough  to  t,ike  the  gusset-plate  is  economical, 
but  rapid  rusting  is  feared  from  water-pocketing  between 
angles.     Suitable  designs  would  be  appreciated. 
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Ds'Siairaai.Ibaflatts^    ®f 
Tanalfe  Sludge* 

The  thorough  digestion  of  organic  matter  in  the  sludge 
compartment  of  a  mature  Emscher  tank  results  in  a  de- 
struction of  the  sticky  colloidal  matters,  a  breaking  down 
of  organized  Indies  into  finely  divided  particles,  and 
a  nuiterial  reduction  both  in  the  volume  of  the  sludge 
and  in  its  percentage  of  moisture.  It  also  causes  the  pres- 
ence of  gas,  which  is  compressed  when  the  sludge  is  in 
the  bottom  of  the  tank,  but  which  expands  when  reduced 
to  normal  pressure  as  the  sludge  is  withdrawn. 

This  expansion  causes  the  solid  portion  of  the  sludge  to 
float  upon  the  water,  which,  owing  to  the  conditions  de- 
scribed, very  rapidly  separates  at  the  bottom.  For  these 
reasons  such  sludge,  applied  to  underdrained  sand  beds, 
\\'ill  dry  sufficiently  to  be  removed  in  a  few  days  instead 
of  probably  weeks  or  months  with  other  kinds  of  sludge. 

The  methods  of  sludge  analysis  in  most  common  use 
consist  in  determining  the  percentage  moisture  and  spe- 
cific gravity  of  the  wet  mass  and  the  percentage  of  the 
dry  residue  that  is  fixed  and  that  which  is  fat  or  soluble 
in  ether.  These  tests  are  principally  of  value  to  show, 
in  an  indirect  way,  the  good  or  bad  qualities  of  the  sludge, 
and  it  seems  that  an  additional  test  is  required  to  meas- 
ure drainability. 

The  real  and  essential  properties  of  sludge,  when  it 
must  be  disposed  of  on  land  adjacent  to  habitations,  are 
odor,  volume  and  drainability.  I  am  not  acquainted 
with  any  better  apparatus  than  the  nose  for  determining 
the  first,  a  foot-rule  for  the  second,  and  for  the  third 
the  results  of  a  few  experiments  are  here  offered  in  the 
lio])e  that  from  them  a  simple  test  may  be  devised. 

Since  April  of  this  year  a  composite  sample  of  each 
batch  of  sludge  placed  on  the  drying  beds  at  the  Penny- 
pack  Creek  sewage-disposal  works  (Philadelphia)  has 
been  submitted  to  the  two  following  procedures: 

A  portion  amounting  to  700  c.c.  is  placed  in  a  1,000-c.c. 
measuring  cylinder  and  the  amount  of  clear  water  sep- 
arated at  the  bottom  observed  and  recorded  at  hourly 
intervals.  This  is  continued  until  the  sludge  begins  to 
settle  down  into  the  water  again. 

Another  700-c.c.  portion  is  placed  in  a  vertical  piece  of 
glass  tubing  of  the  same  internal  diameter  as  the  meas- 
urins  cylinder.  Over  the  lower  end  of  the  tube  is  se- 
cured a  piece  of  wire  screen  which  supports  a  i/^-in.  layer 
of  small  pebbles,  a  %-in.  layer  of  clean  Jersey  gravel, 
and  a  2-in.  layer  of  fine  sand.  (The  thickness  of  these 
layers  could  probably  be  reduced  and  thereby  decrease  the 
amount  of  entrained  drain  water.) 

The  tube  is  held  in  a  retort  stand  over  a  funnel  resting 
in  a  measuring  cylinder  to  collect  the  water  draining 
out  of  the  sludge,  and  the  accumulated  amount  of  water 
is  read  at  hourly  intervals  until  the  sludge  ceases  to  drain. 
The  results  of  these  measurements  are  plotted  in  terms 
of  c.c.  of  separated  water  and  time. 

In  several  instances  the  sludge  placed  in  the  measuring 
cylinder  has  begun  to  float  on  the  water,  after  a  few 
hours  settled  down,  then  .separated  and  floated  again. 
Such  action  prevents  obtaining  a  useful  curve  of  drain- 
ability,  and  it  appears  that  the  tube  with  filtering  media 
is  the  better  method. 


An  examination  of  the  curves  [not  here  reproduced — 
Editor]  indicates  that  the  factors  which  should  be'  com- 
bined to  obtain  a  number  to  represent  the  drainability 
of  the  sludge  are : 

a.  The  rate  of  drainage  represented  by  the  slope  of  the 
.first  part   of  the  curve. 

b.  The  ratio  between  the  amount  of  water  drained  from  a 
liter  of  sludge  and  the  amount  of  moisture  therein  as  deter- 
mined by  the   usual   evaporation   method. 

c.  The  time  required  for  the  water  to  begin  to  drain  out. 

Good  sludge  will  be  indicated  by  (a)  having  a  steep 
slope,  (b)  showing  a  large  number  for  the  ratio,  and 
(c)  showing  a  short  time;  bad  sludge  the  reverse. 

No  attempts  have  been  made  to  combine  these  three 
factors  to  form  a  number  similar  to  the  relative-stability 
figure  for  filter  effluents,  becatise  the  data  are  too  meager 
and  only  sludge  from  one  WDrks  treating  a  sewage  which 
is  two-thirds  institutional  has  been  used  in  the  experi- 
ments. But  I  believe  that  more  extended  study  in  some 
of  the  sewage-works  or  testing-station  laboratories  might 
develop  a  simple  field  test  capable  of  being  made  by  the 
type  of  operator  usually  found  in  the  smaller  works  and 
that  its  use  would  serve  to  indicate  a  very  important 
characteristic  of  Emscher  tank  sludge. 


♦Condensed  from  a  paper  presented  to  the  Sanitary  Engi- 
neering Section  of  the  American  Public  Health  Association, 
Rochester,  N.  Y.,  September,  1914  by  W.  L.  Stevenson,  Assist- 
ant Engineer,  Sewage  Disposal.  Philadelphia. 


The  ■'Mth  annual  convention  of  the  New  England  Water- 
Works  Association  was  held  in  New  York  City,  Sept.  7-9. 
The  registration  was  well  over  600,  and  all  the  meetings 
were  fairly  well  attended  considering  the  many  other  at- 
tractions in  the  city  and  the  extreme  heat  of  the  weather. 
Following  the  usual  addresses  of  welcome  and  other  pre- 
liminaries, the  following  subjects  were  discussed: 

New  York  City  Water- Works 

The  water-supply  and  water-works  of  New  York  City 
were  naturally  subjects  of  much  interest.  The  present 
status  of  the  new  Catskill  water-supply  was  described  by 
J.  Waldo  Smith,  Chief  Engineer  of  the  Board  of  Water- 
Supply.  This  work  is  rapidly  nearing  completion  aiid 
another  spring  will  see  its  real  test  in  service.  Mr.  Smith 
frankly  stated  that  because  of  the  much  new  and  unprece- 
dented construction  he  expected  to  find  that  details  would 
have  to  be  revised  and  changes  made  before  reaching  au 
entirely   satisfactory   conclusion   of  the  work. 

The  sanitation  of  the  Catskill  watershed  was  described 
by  George  H.  Honness,  Department  Engineer  of  the  Board 
of  Water-Supply,  and  the  forestatiou  of  the  watershed 
was  described  by  Sidney  K.  Clapp,  Assistant  Engineer  of 
the  Board  of  Water-Supply.  Mr.  Clapp's  paper  was  un- 
usual in  the  wealth  of  detail  given;  it  covered  the  gather- 
ing of  the  seeds,  planting,  keeping  off  birds  and  mice, 
preventing  mildew,  exterminating  grubs  and  field  mice, 
and  precautions  against  winter  killing  of  the  young  trees. 
The  forestatiou  work  of  the  Board  of  Water-Supply  is 
more  for  landscape  work  than  in  expectation  of  utilizing 
the  trees  later  for  commercial  purposes. 

The  forestatiou  of  the  Croton  watershed  was  the  sub- 
ject of  a  paper  by  T.  C.  Culyer,  Assistant  Engineer,  De- 
partment of  Water-Supply,  Gas  and  Electricity.  The 
concrete  wire-fence  posts  used  in  the  Catskill  drainage 
areas  were  described  by  Ralph  N.  Wheeler,  Department 
Engineer,  Board  of  Water-Supply. 

The  Kensico  dam  and  reservoir  were  described  by  Wil- 
son  Fitch   Smith,  Division   Engineer,   Board  of   Water- 
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Supply,  and  a  xcry  cnjoyiilili'  cxfursioii  was  made'  to  tlie 
(lam  Sopt.  1).  Altli(iu,i;li  the  teiniK'raturc  on  that  day  was 
arouiul  !H)  dcg.,  a  larfiu  |)arty  took  the  special  train  to 
Vallialla  and  toiled  \i])  the  hill  to  the  top  of  the  dam. 
Verv  few,  however,  roiiM  hi'  induied  to  visit  the  quarry, 
whieh  is  about  a  mile  from  the  dam. 

The  water-sui)plies  of  some  Long  Island  sections  of  the 
city  were  described  in  considerable  detail  by  W.  F.  Laase, 
Assistant  Engineer.  Department  of  Water-Supply,  Gas 
and  Electricity,  in  a  i)ai)er,  "Inliltration  Galleries  as  a 
Source  of  Water-Supply  on  Long  Island." 

The  laying  of  water  pipe  in  the  congested  streets  of 
the  city  was  the  subject  of  a  paper  by  M.  Blatt,  Assist- 
ant Engineer,  Department  of  Water-Supply,  Gas  and 
Electricity.  As  a  typical  instance  Mr.  Blatt  described 
the  installation  of  the  downtown  high  ressure  fire-protec- 
tion mains.  No  records  of  subsurface  structures  were 
available  when  the  work  was  started,  and  it  was  first  at- 
tempted to  obtain  a  plan  of  these  pipes  and  conduits  by 
digging  test  pits  at  intervals.  Subsequent  experience 
proved  this  was  not  feasible,  and  the  work  was  carried 
on  without  knowledge  of  the  subsurface  conditions  to  be 
met,  except  such  as  could  be  obtained  from  test  pits  imme- 
diately in  advance  of  the  trenching.  >\Iueh  reconstruction 
of  existing  structures  was  required  before  room  could  be 
found  for  the  new  mains. 

The  electric  operation  of  valves  on  the  high-])res.sure 
fire-protection  system  was  described  by  Alfred  William- 
son, ^Mechanical  Engineer,  Department  of  Water-Supply, 
Gas  and  Electricity. 

The  locating  of  a  leak  in  a  12-in.  submarine  main  cross- 
ing to  Riker's  and  North  Brother  Islands  was  described 
in  a  paper  by  E.  G.  Hooper,  Assistant  Engineer,  Depart- 
ment of  Water-Supply,  Gas  and  Electricity.  The  chief 
feature  in  the  method  used  was  the  determination  of  the 
hydraulic  gradients  on  diiTerent  parts  of  the  line  by  means 
of  pressure  gages ;  the  point  where  the  gradient  shifted, 
being  the  place  where  the  velocity  changed,  denoted  the 
vicinity  of  the  leak. 

Water-Supplies  of  Otiieu  Cities 

The  double  sand  filtration  plant  for  the  purification  of 
the  water-supply  of  South  Norwalk,  Conn.,  built  about  7 
yr.  ago,  was  described  by  II.  W.  Clark,  Chemist,  Massa- 
chusetts State  Board  of  Health.  This  plant,  according  to 
Allen  Hazen,  is  the  most  complete  in  this  country  for  the 
removal  of  tastes  and  odors.  Portions  of  the  water  treated, 
Mr.  Clark  said,  are  sometimes  about  the  color  and  con- 
sistency of  thick  pea  soup.  No  difficulties  have  developed 
in  its  operation.  The  interest  on  the  $100,000  investment 
and  the  cost  of  operation  amount  to  about  $10,500  per 
annum. 

A  joint  additional  water-supply  for  the  cities  of  Salem 
and  Beverly,  Mass.,  was  the  subject  of  a  paper  by  F.  F. 
Longley,  New  York  City.  The  most  interesting  features 
of  this  work  were  the  survey  of  a  9,000-acre  swamp  and 
the  building  of  a  canal  through  this  swamp  from  the  Ips- 
wich Eiver  to  a  pumping  station  near  the  present  reser- 
voir. The  canal  was  so  feasible  that  it  was  built  instead 
of  a  pipe  line  as  first  proposed. 

Recent  improvements  to  the  water-supply  of  Fall  River, 
.Mass.,  were  described  in  great  detail  by  H.  K.  Barrows, 
Boston,  JIass.  Here  water  is  taken  from  a  natural  pond 
close  to  the  city,  which  contains  only  a  limited  supply. 
The  pumping  plant  is  an  old  one  and  as  not  sufficient 


storage  is  provided  for  a  single  day's  supply  (o,()00,000 
gal.),  the  city  has  not  much  margin  of  safety.  The  im- 
jjrovements  noted  Vere  the  establishment  of  an  iiide|)en- 
dent  electrically  operated  ])um])ing  station  for  emergency 
use  and  the  improvement  of  the  water-supply  itself  by  the 
gradual  acquirement  of  the  watershed  by  the  city.  The 
greater  part  of  the  pajjor  was  a  detail  descrijjtion  of  the 
construction  of  a  covered  reini'orced-concrete  drain. 

^\■.\•^l•:lf-MAl^  .Ioi.vts — Use  ok  Lkadite 

The  use  of  leadite  for  water-main  joints  was  the  sub- 
ject of  two  papers — one  by  Henry  A.  Symonds,  Consulting 
Engineer,  Hanscom  Construction  Co..  Boston,  Mass.,  and 
the  other  by  W.  C.  Hawley,  Chief  Engineer  and  Superin- 
tendent, Pennsylvania  Water  Co.,  Wilkinsburg,  Penn. 
Both  were  in  favor  of  the  use  of  leadite.  Mr.  Symonds 
emphasized  the  necessity  of  skilled  labor.  Practically  the 
only  unsatisfactory  experience  he  had  had  was  on  sharp 
curves,  where  the  thin  wedge  of  leadite  broke  out  in  .some 
instances.  However,  he  stated  that  he  believed  satisfac- 
tory results  could  be  obtained  with  pro])er  care  under  any 
and  all  conditions.  Mr.  Hawley  said  his  earliest  exper- 
ience with  leadite  was  unsatisfactory,  but  that  now  after 
nine  years'  trial  he  had  come  to  use  it  exclusively;  some 
failures  he  believed  were  caused  by  improper  manipulation 
of  the  material  and  .some  by  collusion  among  the  calkers, 
who  would  be  thrown  out  of  employment  if  leadite  was 
lidopted.  He  laid  considerable  stress  on  the  effect  of  lead- 
ite in  preventing  electrolysis.  A.  E.  ilartin.  Superinten- 
dent of  Water-Works  of  Springfield,  Mass.,  and  other 
speakers  gave  their  experiences,  in  which  it  was  brought 
out  that  although  leadite  joints  sometimes  show  leak- 
age at  first,  generally  witliin  24  hr.  they  become  water- 
tight. 

Leakage  from  lead-jointed  mains  was  discussed  by  Ar- 
thur H.  Smith,  Engineer  of  the  Associated  Factory  Mu- 
tual Fire  Insurance  Companies,  Boston,  ilass.  This  paper 
contained  a  valuable  compilation  of  data  from  a  variety  of 
sources,  from  which  the  author  drew  the  conclusion  that 
water-tightness  was  an  impossibility  and  that  a  leakage  of 
1  gal.  per  day  per  lin.-ft.  of  joint  was  to  be  expected  in  good 
and  acceptable  work,  ^iany  instances  were  quoted  where 
existing  mains  show  a  much  larger  leakage.  It  was  gener- 
ally agreed  that  all  mains  should  be  fully  tested  for  water- 
tightness  of  the  joints  before  acceptance,  but  that  in  few 
cases  was  this  feasible  before  the  pipe  trench  was  back- 
filled, although  this  was  preferable.  Deferring  the  back- 
filling to  know  if  the  joints  were  water-tight  does  not  seem 
to  be  general  practice  except  where  the  work  is  in  outly- 
ing districts.  It  was  also  questioned  whether  it  was  good 
policy  to  leave  the  pipe  uncovered  any  length  of  time, 
as  the  increased  effects  of  temperature  changes  led  to 
expansion  and  contraction  and  the  opening  of  joints. 

The  need  of  a  standard  to  determine  just  what  leakage 
should  be  allowed  was  keenly  felt  and  upon  the  motion  of 
William  F.  Sullivan,  Engineer  and  Superintendent,  Pen- 
nichuck  Water-Works,  Nashua,  N.  H.,  a  motion  was 
passed,  to  have  the  president  appoint  a  committee  to  in- 
vestigate this  subject. 

Experience  with  Water-Maix  Gate  Valves 

An  interesting  discussion  of  gate  valves  was  started 
by  two  papers — one  by  Geo.  H.  Finneran,  Assistant  Sup- 
erintendent of  Water  Service,  Boston,  Mass.,  on  the  rea- 
sons for  adopting  the  solid-wedge  type  of  valve  in  Boston, 
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and  the  other  by  John  ]\I.  Diven,  Superintendent  of  Water- 
Works,  Troy,  N.  Y.,  on  the  reasons  for  using  the  double- 
disk  valve.  In  Boston  solid-wedge  valves  have  been  used 
since  18-18,  when  the  present  water-works  were  begun. 
The  city  has  its  own  shops,  where  all  these  valves  under 
12  in.  in  size  are  made.  Mr.  Sullivan  believed  the  govern- 
ing consideration  was  mechanical  simplicity,  and  as  the 
solid-wedge  valves  possessed  this  virtue  and  had  always 
given  satisfactory  service,  there  was  no  reason  for  abandon- 
ing their  use.  Mr.  Diven  based  his  arguments  in  favor  of 
double-disk  valves  chiefly  on  the  fact  that  manufacturers 
have  practically  abandoned  the  manufacture  of  any  but 
this  type  and  that  the  most  popular  type  must  be  per  se 
the  best  type.  Much  interesting  information  in  regard  to 
the  actual  wear  of  valves  was  brought  out  in  the  discussion. 
The  manufacturers  of  valves  were  given  the  privilege  of 
the  floor,  but  none  availed  himself  of  it. 

Miscellaneous  Subjects — Meter  Testing,  Etc. 

The  work  of  the  New  York  City  Department  of  Water- 
Supply,  Gas  and  Electricity  in  developing  tests  for  meters 
was  described  by  F.  B.  Nelson,  Assistant  Engineer  of  the 
Department.  The  city  of  New  York  does  not  own  water 
meters,  but  any  water  consumer  may  purchase  a  meter  and 
pay  for  his  water  in  that  way  if  he  so  desires.  The  point 
emphasized  in  Mr.  Nelson's  paper  was  that  meters  of 
different  makes  for  the  same-sized  service  vary  a  great 
deal  in  capacity  (64%)  and  an  attempt  is  being  made 
to  rate  them  by  taking  this  into  account. 

The  control  of  public  water-supplies  by  the  Conserva- 
tion Commission  of  New  York  State  was  the  subject  of  a 
paper  by  Eussell  Suter,  Assistant  Civil  Engineer  of  the 
Commission,  Albany,  N.  Y. 

The  results  of  a  study  of  data  collected  chiefly  in  con- 
nection with  the  Metropolitan  Water-Works  of  Massa- 
chusetts on  the  decolorization  of  water  by  storage  were 
given  by  Ralph  H.  Stearns,  Boston,  Mass.  Although  Mr. 
Stearns  had  a  well-developed  theory,  this  was  questioned 
bj'  .several  speakers.  Allen  Hazen  pointed  out  that  there 
were  so  many  uncertain  elements  entering  into  the  prob- 
lem that  it  was  difficult  to  arrive  at  any  general  con- 
clusions. 

The  use  of  wood  pipe  generally,  and  in  New  Hampshire 
in  particular,  was  described  in  a  paper  by  A.  W.  Dudley, 
Consulting  Engineer,  Manchester,  N.  H. 

Association  Business  Transacted 

The  most  important  business  transacted  was  the  ap- 
pointment by  the  president  of  a  committee  to  investigate 
and  tabulate  leakage  of  water-main  joints,  with  the  end 
in  view  of  establishing  some  standard  of  water-tightness 
for  both  old  and  new  mains.  The  committee  appointed  is 
F.  A.  Barbour,  Con.sulting  Engineer,  Boston,  Mass.; 
Carleton  E.  Davis,  Chief  of  the  Bureau  of  Water  of  Phila- 
delphia ;  Samuel  E.  Killam,  Superintendent  of  Pipe  Lines 
and  Reservoirs,  Metropolitan  Water- Works,  Boston,  Mass. ; 
Caleb  Mills  Saville,  Chief  Engineer  of  the  Board  of 
Water  Commissioners  of  Hartford,  Conn. ;  Henry  B. 
Machen,  Borough  Engineer,  Department  of  Water  Supply, 
Gas  and  Electricity,  New  York  City,  and  Arthur  H. 
Smith,  Engineer,  Associated  Factory  ilutual  Fire  In- 
surance Companies,  Boston,  Mass. 

Three  past-presidents  of  the  association  were  elected  to 
honorary  membership.  They  are  Edwin  C.  Brooks,  of 
Melrose,  Mass.,  former  Superintendent  of  Water-Works  of 


Cambridge,  Mass.;  George  A.  Stacy,  Superintendent  of 
Water-Works  of  Marlboro,  Mass.;  and  Robert  J.  Thomas, 
Superintendent  of  Water- Works  of  Lowell,  Mass. 

This  nominating  committee  to  choose  the  officers  for 
1916  was  appointed:  F.  A.  Mclnness,  Boston,  Mass.;  E. 
W.  Kent,  Newport,  R.  I.;  J.  Waldo  Smith,  New  York 
City;  E.  E.  Lochridge,  Springfield,  Mass.;  A.  E. 
Blackmer,  Beverly,  Mass. 

It  was  proposed  by  Charles  W.  Sherman,  Consulting 
Engineer,  Boston,  Mass.,  to  honor  the  late  Dexter 
Brackett,  past-president  of  the  association,  by  establish- 
ing a  fund  to  be  raised  by  subscription,  the  income  of 
which  might  be  used  as  a  prize  for  papers,  for  research 
work,  or  any  otlier  purpose  that  the  executive  committee 
might  decide  upon. 


By  V.  H.  Newellj 

Now  is  the  day  of  awakening  of  the  engineer  as  a  man 
and  as  a  citizen  to  a  larger  realization  of  his  duty  to 
society  in  general,  to  his  profession,  and  to  himself  in 
particular.  He  is  not  alone  in  this.  A  world-wide  war 
has  shocked  into  new  life  many  dormant  conceptions  and 
has  opened  the  eyes  of  mankind  to  the  larger  claims  of 
brotherhood. 

The  quality  that  distinguishes  the  engineer  as  a  profes- 
sional man  from  his  brother  the  mechanic  is  education. 
The  engineer  is  undoubtedly  benefited  if  at  the  same  time 
he  is  a  good  mechanic,  although  he  may  be  a  success  even 
if  he  has  little  or  no  mechanical  ability.  To  be  an  ensji- 
neer  in  the  true  sense,  he  must  have,  however,  that  edu- 
cation which  enables  him  to  understand  the  true  perspec-, 
five  of  things,  to  know  the  big  from  the  little,  to  obtain 
facts  and  judge  correctly  from  these. 

What  is  the  service  which  all  engineers  should  be  eager 
to  render  and  which  is  the  fruition  of  years  of  training? 
What  do  we  mean  when  we  claim  that  the  highest  function 
of  the  engineer  and  his  greatest  reward  are  found  in  ef- 
fective service  ?  The  word  conveys  the  idea  of  help  ren- 
dered to  another,  not  as  a  favor  involving  an  obligation, 
nor  on  the  other  hand  as  a  matter  of  self-sacrifice.  It  is 
something  that  may  be  expected  though  it  cannot  be 
demanded,  and  may  be  performed  among  equals.  Service 
consists  of  those  acts  that  tend  to  lessen  trouble  or  in- 
crease the  health,  prosperity  and  convenience  of  others. 

Engineers  in  performing  service  are  by  this  very  fact 
entitled  to  full  recognition.  Service  implies  a  suitable 
reward,  and  while  the  effort  may  be  altruistic,  it  does  not 
involve  unnecessary  self-denial.  A  proper  remuneration — 
one  assuring  a  good  living — is  due  to  the  engineer.  He 
that  performs  service  rightfully  does  it  with  full  expecta- 
tion of  reward,  directly  or  indirectly,  in  the  satisfaction 
of  duty  well  done. 

Engineer's  Service  to  the  Public 

Among  all  the  various  occupations  there  is  none  more 
capable  of  leading  in  service  to  mankind  and  in  realizing 
higher  ideals  than  engineering.  The  engineer  should  be 
a  man  of  vision — a  missionary  of  light  and  progress. 
His  life  is  devoted  to  careful,  impartial  measurement  and 


•Extracts  from  an  address  before  the  American  Association 
of  Eng-ineers,  Chicago,  Sept.   14,   1915. 

tProfessor  of  Civil  Engineering,  University  of  Illinois 
Urbana. 
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woinhiiii;-  (iT  fac-ts.  IK'  cannot  all'iird  to  be  docoived  nr  to 
mislead  others  on  those  facts;  haviiij;  ascertained  tlicni 
in  their  true  proportion,  it  is  then  his  business  to  idealize, 
to  plan,  and  to  use  his  ingenuity  in  devisinjj  methods  for 
aiUlino;  to  the  comfort  and  convenience  of  mankind — such 
for  example,  as  through  better  conditions  of  trans])orta- 
tion,  of  communication,  of  heating,  lighting,  water-supply 
and  of  the  things  which  tend  to  produce  better  health  and 
longer  life  in  the  community. 

In  this  work  the  engineer  is  far  ahead  of  the  public. 
The  latter  in  many  ways  has  not  yet  caught  up  with  the 
growth  of  knowledge  and  does  not  appreciate  the  possi- 
bilities that  are  awaiting  realization  under  the  magic  touch 
of  the  skilled  engineer.  The  public  is  not  wholly  to  blame. 
The  engineer  is  to  a  certain  extent  culpable,  lie  has  not 
fully  felt  the  need  of  di (fusion  of  information,  except 
among  his  professional  brothers.  He  has  not  taken  the 
public  into  his  conlidence  and  explained  in  simple  terms, 
in  ways  that  would  attract  the  public,  the  results  already 
achieved;  nor  has  he  given  these  a  setting  or  application 
such  that  the  ordinary  citizen  and  taxpayer  can  compre- 
hend how  this  work  affects  him  or  how  his  condition  may 
be  improved. 

EXGIXEEKS   IX    MOKTII    AilElUCA   NUMBER    100,000 

It  is  safe  to  assume  that  there  are  in  iSTorth  America 
over  100,000  men  whom  we  would  class  as  "engineers"' 
outside  of  the  purely  mechanical  occupations.  Of  these 
over  40,000  are  members  of  approximately  100  organiza- 
tions,' leaving  over  GO.OOO  men  not  enrolled  in  any  engi- 
neering society. 

In  the  great  group  of  60,000  are  many  men  of  ability 
and  standing  in  the  profession,  but  who  have  never 
seen  the  necessity  of  joining  with  their  fellows  in  organized 
efforts.  By  far  the  greater  part,  however,  are  the  younger 
or  less  prosperoiij  men,  who  are  performing  routine  work 
in  engineering  oiSces  or  engaged  in  the  details  of  the 
country  surveyor  and  engineer.  As  a  whole,  they  include 
the  more  poorly  paid  professional  men  whose  compensa- 
tion averages  less  probably  than  that  of  the  high-grade 
mechanics.  We  do  not  have  any  definite  data  on  this 
point,  but  those  who  have  employed  engineers  and  gradii- 
ates  of  engineering  schools  are  aware  of  the  fact  that  under 
present  conditions  at  least,  we  can  obtain  the  service  of 
highly  educated  skilled  engineers  as  computers,  drafts- 
men, office  or  field  assistants  at  a  nominal  wage. 

It  is  not  the  "submerged  tenth"  but  the  six-tenths  for 
whom  special  appeal  should  be  made  to  ascertain  whether 
their  condition  may  not  be  improved  by  applying  to  it  the 
same  painstaking  study  to  ascertain  the  facts  and  to 
provide  a  remedy,  as  should  be  done  by  the  engineer  to 
meet  and  overcome  physical   obstacles. 

WiDEXixc;  THE  Field  for  Exgixeers'  Work 

To  this  large  body  of  engineers  there  is  being  added 
each  j'Car  about   5,000   recruits,  mainly  from  the  engi- 

•The  larger  part  of  this  40,000  is  included  in  four  great 
national  societies,  the  membership  of  which  in  round  numbers 
is  as  follows:  Civil,  7,700;  Mechanical,  6,100;  Mining,  5,000; 
Electrical,  7,750.  The  total  of  26,550  includes  many  duplica- 
tions, but  it  is  safe  to  assume  that  at  least  20,000  engineers, 
embracing  most  of  the  men  who  have  become  leaders  in  the 
profession,  are  included  in  the  membership  noted.  The  organ- 
izations next  in  point  of  size  are  the  Engineers'  Society  of 
Western  Pennsylvania,  with  headquarters  at  Pittsburgh,  1,150 
members;  and  the  W^estern  Society  of  Engineers,  with  office 
in  Chicago,  1,200  members;  next  the  Associated  Engineering 
Society  of  St.  Louis,  with  800.  The  hundred  or  more  local 
engineering  societies  organized  at  the  principal  centers  of 
population  have  a  membership  each  of  from  100  or  less  up  to 
500    or    more,   averaging   about    200. 


neering  colleges,  more  or  less  well-trained  in  the  funda- 
mentals of  engineering.  One  of  the  problems  that  is  now 
(onfroiiting  us  is  fhe  fact  that  each  year  this  large  group 
of  graduates,  as  well  as  the  thousands  of  young  men  cm- 
ployed  in  engineering  offices,  is  coming  into  a  profession 
ajjparently  overcrowded.  This  overcrowding,  however,  is 
more  ajijiarent  than  real.  A  relief  is  to  be  obtained  not 
by  limiting  the  influx  of  men,  but  rather  by  widening 
tlie  field  of  service. 

The  field  is  practically  unlimited,  the  bounds  extending 
with  every  improvement  in  the  conditions  favorable  to  hu- 
man health,  comfort  and  industry.  Artificial  limits,  the 
cramping  efforts  of  which  we  now  appreciate,  are  set  solely 
by  ignorance.  They  exist  only  in  the  mind  and  ari.se  be- 
cause of  lack  of  knowledge  by  the  pui)lic  in  general  and 
of  individuals  in  ])articular.  To  put  it  in  another  way, 
if  every  taxpayer  and  voter  in  the  country,  every  town, 
city,  county  and  state  officer,  were  fully  aware  of  the  con- 
ditions which  surround  him  and  the  extent  to  which  the 
engineer  could  remedy  or  improve  the.se  conditions,  there 
would  be  an  immediate  demand  for  all  the  engineers  that 
could  be  found. 

To  seize  properly  the  opjwrtunity  the  engineer  who 
lises  to  the  occasion  must  cultivate  some  of  the  qualities 
summed  up  in  the  term  salesmanship.  We  recognize  that 
the  success  of  many  a  merchant  is  due  to  a  peculiar  art 
that  he  has  acquired  and  one  that  enables  him  to  sell 
goods  at  a  profit.  We  have  more  slowly  come  to  recog- 
nize the  fact  that  his  success  is  due  not  to  the  fact  that 
he  personally  makes  a  profit,  but  that  the  other  party, 
the  world  to  whom  he  sells,  is  benefited.  For  a  time  a 
merchant  may  sell  inferior  goods  and  make  money,  but 
an  established  busine.ss  can  rest  secure  only  on  honest 
advertising  and  on  the  realization  bj-  the  public  that  he 
is  performing  a  real  service  to  mankind. 

In  the  same  way,  the  engineer,  to  succeed,  must  acquire 
the  art  of  salesmanship.  He  may  not  recognize  or  label 
the  quality  and  may  even  deny  its  existence.  He  may 
point  to  a  code  of  ethics  rigidly  observed  against  adver- 
tising or  self-exploitation,  and  yet  he  may  possess  to  a  high 
degree  the  real  art  of  presenting  his  ware  in  such  a  way  as 
to  convince  the  world  that  its  general  welfare  is  promoted 
by  ]iurchasing  from  him. 

There  is  perhaps  nothing  more  instructive  to  the  young 
engineer  than  to  try  to  ascertain  the  methods  ol  sales- 
manship which  have  led  to  the  recognition  of  certain  well- 
known  and  respected  engineers.  Some  have  succeeded 
through  or  in  spite  of  extreme  modesty;  but  in  each  case 
there  has  been  not  only  true  value  of  the  goods  to  be  de- 
livered, but  some  quality  of  mind  or  action  that  has  im- 
pressed upon  others  the  fact  that  the  goods  are  of  superior 
value. 

LiXE  OF  ACTIOX  FOR  AWAKEXED  ExGIXEERS 

In  the  present  awakening  of  engineers  innumerable 
schemes  have  been  suggested  for  action,  but  most  of  these 
tail  under  one  or  the  other  of  two  principal  lines:  (1) 
Coordination  and  cooperation  of  existing  engineering  so- 
cieties and  organizations;  (2)  formation  of  one  or  more 
new  associations  devoted  almost  exclusively  to  the  ma- 
terial welfare  of  engineers.  These  movements  are  the 
natural  outgrowth  of  the  discussion  and  unrest  which  have 
prevailed.  They  are  not  antagonistic  and  may  be  mutu- 
ally helpful.  Xot  all  men  think  alike,  and  the  path  which 
will  be  attractive  to  one  gToujj  is  not  to  another. 
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In  establisliing  a  new  iiiovenient  or  society  the  burden 
of  proof  of  the  need  of  such  organization  is  upon  the  pro- 
moters. If  it  is  proposed  to  assume  new  costs  and  create 
new  obligations,  it  nmst  be  clearly  shown  that  there 
exists  not  only  real  need  for  this  additional  machinery, 
but  that  the  public  will  be  the  gainer  thereby. 

If  we  go  deeply,  we  find  that  in  a  free  country  no  volun- 
teer organization  can  long  e.\ist  if  it  be  founded  on  purely 
selfish  motives.  The  public  does  not  long  deal  with  the 
merchant  that  does  not  give  fair  bargains,  and  it  does  not 
look  with  favor  iipon  any  body  of  men  brought  together 
for  confessedly  selfish  ends.  If,  therefore,  any  movement 
should  be  so  unfortunate  as  to  start  with  the  handicap  of 
popular  misconception  that  it  is  devoted  solely  to  the  finan- 
cial gain  of  its  members,  its  future  history  would  likely 
be  short  and  stormy.  For  this  reason  the  benefits  kept 
prominently  in  view  should  bo  those,  nut  of  individuals, 
but  of  society  as  a  wbdle. 


Sunnning  up  the  needs  and  opportunities,  it  appears 
that  a  great  part  of  the  main  body  of  engineers  is  not  fully 
employed  to  the  best  advantages  to  society  and  to  them- 
selves, with  corresponding  loss  to  all.  Nearly  two-thirds 
of  those  who  may  properly  call  themselves  engineers,  or 
perhaps  60,000  men,  are  not  members  of  any  well-recog- 
nized organization,  and  are  not  utilizing  their  potential 
strcngtli  to  help  themselves  or  one  another.  There  is 
need  of  enlightenment,  of  raising  ideals  and  of  united  ef- 
fort toward  better  things.  The  existing  engineering  organ- 
izations, which  include  perhaps  40,000  men,  are  devoted 
almost  exclusively  to  technical  questions  as  distinct  from 
those  things  that  concern  the  engineer  as  an  individual 
and  a  citizen.  Few  of  the  older  societies  attempt  to 
bring  in  the  rank  and  file  of  the  profession,  or  attempt  to 
cover  the  field  of  the  new  American  Association  of  Engi- 
neers in  its  efforts  to  help  and  reach  the  masses  of  the 
profession. 
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A  partial  fail 
Canal,  about  a 
N.   Y.,   occurre 


ure  of  dam  No.  2  on  the  Cayuga  &  .Seneca 
mile  below  the  village  of  Seneca  Fallt;, 
d    Sept.    3.     The   failure   was   caused   by 

furnish^ri    by    Reerl    W.    Cady.   Civil    Eng-ineer, 


leakage  around  the  end  of  one  abutment  and  cutoff  wall. 
This  dam  is  part  of  the  New  York  State  Barge  Canal 
.system,  and  was  built  to  mantain  a  4-mi.  level  to  Waterloo. 
The  dam  is  about  475  ft.  long  and  is  made  up  of  an 
earth-filled  section  on  the  south  end,  a  pair  of  twin  locks 
in  the  center  and  a  solid  concrete  section  on  the  north 
end.  The  part  of  the  canal  immediately  above  the  dam 
s]3reads  nut  and  forms  an  artificial  lake  1,-500  ft.  wide. 


KLOWf)UT  AT   END  OF  CONCRETE   DAM,   CAYUGA    .>t    .SIONIO 
Cross   in  upper  left-hand  view  shows  upstream  end  o£  blowout 
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The  lircMk  ci<rurri.'il  at  the  nurth  end  of  the  concrete 
part  ol'  the  clam,  where  the  original  tiurt'ace  was  an  abrupt 
outcrop  of  soft  shale  with  occasional  strata  of  a  harder, 
somewhat  porous  rock.  A  cutotl"  wall  \ras  carried  into 
tiiis  hank  50  ft.  from  the  original  surface,  which  at  the 
time  was  thought  sutficient  although  the  porous  nature 
of  the  material  was  known. 

The  dam  was  completed  and  the  canal  level  lilled  on 
.Vug.  19  and  20  of  this  year.  Seepage  was  noticed  at 
once  ou  the  downstream  side  of  the  slope,  but  the  water 
that  came  through  was  clear.  The  flow  was  equivalent  to 
tliat  from  a  4-in.  orifice,  and  apparently  did  not  increase 
during  the  first  ten  days. 

On  8ej)t.  2  it  was  noticed  that  the  rocks  were  wet 
for  over  100  ft.  do\rastream  and  that  the  leakage  was 
slightly  more.  At  7  a.m.  on  the  3rd  a  big  stream  was 
noticed  rushing  from  the  hole  just  below  the  abutment. 
Responsible  people  were  notified  at  once,  and  the  boats 
on  the  canal  level  above  were  warned. 

To  facilitate  drawing  off  the  water  the  valves  of  the 
lock  were  opened,  and  by  6  p.m.  of  that  day  the  head 
was  reduced  12  ft.  Some  36  lir.  after  the  break  the  hole 
was  exposed.  The  water  had  eroded  a  tunnel  120  ft. 
long  around  the  end  of  the  cutoff  wall.  This  blowout 
varied  in  size  from  6x8  ft.  near  the  inlet  to  12x20  ft. 
at  the  outlet.  The  opening  on  the  upstream  side  was 
30  ft.  and  at  the  outlet  was  45  ft.  below  the  original 
])ool  level.  No  injury  was  done  to  the  dam  masonry, 
for  all  the  water  found  its  way  around  the  end  and  not 
under  the  concrete.  Large  quantities  of  earth  and  soft 
rock  were  washed  from  below  and  behind  the  abutment. 

Plans  for  repairs  have  not  been  decided  upon,  but  they 
will  probably  include  building  the  cutoff  wall  farther 
into  the  hill,  blanketing  the  upstream  slope  -with  a  clay 
embankment  or  grouting  the  porous  strata. 

The  design  for  the  protection  of  the  ocean  beach  along- 
side the  new  esplanade  in  San  Francisco  has  just  been 
completed,  and  it  is  announced  that  bids  for  one  imit 
will  be  called  for  in  a  few  weeks.  As  described  on  page 
499  (Sept.  9,  1915)  the  esplanade  is  a  new  boulevard  on 
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The  beach  protection  consists  of  a  series  of  .steps  six 
in  number,  which  will  lie  erected  from  beneath  the  surface 
of  the  sands  to  a  position  well  above  the  influence  of 
ordinary  breakers.  Backing  the  steps  is  a  seawall  of 
reinforced  concrete  with  a  front  molded  to  a  curve  that 
will  throw  the  breakers  l)ack  upon  themselves  and  thus 
counteract  their  destructive  force.  Every  150  ft.  along 
the  breakwater  a  concrete  stairway  will  lead  from  the 
beach  to  the  scenic  boulevard,  or  esplanade,  which  will 
parallel  the  steps  on  the  east.  In  front  of  the  stejjs 
reinforced-concrete  interlocking  sheetpiles  will  be  driven 
15  ft.  below  mean  tide,  as  a  protection  against  the  un- 
derscour  of  the  seas,  and  as  a  foundation  for  the  rein- 
forced-concrete seawall,  pedestral  piles  with  mushroom 
bottoms  will  be  driven  at  intervals  of  10  ft. 

Between  the  coping  and  the  Great  Highway,  or  esplan- 
ade proper,  will  be  a  promenade  25  ft.  in  width,  of  arti- 
ficial stone.  Tliis  will  be  built  on  a  slight  .slope  draining 
toward  the  parapet  wall,  through  which  "\rill  be  scupper 
holes  to  release  any  water  from  wave  crests  which  may 
top  the  parapet. 

The  price  estimated  for  the  construction  of  the  first 
section,  to  be  constructed  along  the  beach  for  a  distance 
of  650  ft.  .southward  from  a  point  near  the  terminus 
of  Cabrillo  St.,  is  about  $48,500.  The  design  and  con- 
struction are  under  the  direction  of  M.  M.  O'Shaugh- 
nessy,  City  Engineer  of  San  Francisco. 
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Plans  for  a  1,000,000-gal.  unit  of  activated-sludge 
tanks  have  been  completed  for  Cleveland,  Ohio,  under  the 
direction  of  R.  Winthrop  Pratt,  consulting  engineer. 
The  plans  have  been  so  drawai  that  this  unit  could,  'with 
moderate  changes,  be  made  a  part  of  the  Imhoff  sewage- 
treatment  scheme  already  tentatively  adopted  for  the 
east-side  disposal  works  at  Cleveland.  Bids  for  the  work 
were  to  be  received  on  Sept.  15. 

The  small  experimental  activated-sludge  tank  at 
Cleveland,  described  in  the  review  of  activated-sludge 
experiments  in  Engineering  yews  for  July  15,  1915,  is 
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FIC;.    1.     DETAIL.S   OF   SEAWALL   AT    ESPLANADE 


FIG.    2.    PERSPECTIVE   OP   SHORE    PROTECTION 


the  Pacific-coast  side  of  San  Francisco.  In  its  prepara- 
tion it  is  necessary  to  protect  the  beach  against  the  in- 
roads of  the  sea,  and  the  wall  aiul  paving  shown  in  the 
accompanying  drawings  are  intended  for  that  purpose. 


giving  good  results.  The  effluent  from  this  tank  after 
three  hours  aeration  and  ten  or  fifteen  minutes  sedimenta- 
tion is  bright  and  clear;  in  fact,  it  compares  very  favor- 
ably in  ajipearancc  with  the  city  water-supply. 
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Stafttuis   of  thi.®   IBiPoiraz©   Tirotmlblles 

Rumors  about  new  and  greater  troubles  with  cracking 
of  bronze  on  the  Catskill  Aqueduct,  New  York  City,  are 
answered  by  Alfred  D.  Flinn,  Deputy  Chief  Engineer, 
as  follows: 

Information  on  the  subject  up  to  about  six  months  ago 
Jias  already  appeared.'  For  certain  bolts,  ladders,  pipe 
fittings,  valves  and  similar  parts  which  would  be  ex- 
posed to  moisture  and  difficult  of  replacement,  the 
engineers  of  the  Board  of  Water  Supply  sought  a  material 
highly  resistant  to  corrosion  and  of  sufficient  strength 
to  replace  cast  iron  and  steel,  commonly  used  for  such 
purposes.  After  careful  inquiry,  manganese  bronze,  Tobin 
bronze  and  naval  brass  were  adopted.  In  the  course  of 
time  some  bolts  were  found  cracked,  and  as  time  pro- 
gressed this  trouble  with  rolled  and  drawn  inaterial 
proved  to  be  so  extensive  as  to  require  replacement  in 
a  great  many  instances.  The  large  forgings,  principally 
for  valve  and  sluice-gate  stems,  have  developed  no  defects. 
Most  of  the  castings  have  continued  to  be  sound. 

Recently,  however,  a  number  of  castings,  especially 
parts  of  large  bronze  gate  valves,  have  developed  fine 
cracks.  Apparently  these  cracks  result  from  repairs  of 
foundry  defects  made  by  the  process  of  "burning  in," 
or  welding,  which  has  long  been  practiced  in  most  if 
not  all  brass  foundries.  These  valves  are  in  chambers 
near  the  surface  of  the  ground,  where  they  are  accessible 
for  removal,  for  replacement  or  for  such  repairs  as  may 
be  decided  upon.  The  trouble  mentioned  is  annoying, 
but  will  not  delay  the  introduction  of  Catskill  water 
beyond  the  time  expected,  the  fall  of  1916. 


Mo  Yo    Fair©    1 
osa  Stifl 

As  a  result  of  the  serious  fire  in  the  New  York  subway 
on  Jan.  6,  1915  (noted  in  Engineering  News,  Jan.  14, 
1915),  and  at  the  request  of  the  mayor,  a  study  of  the 
New  York  subway  from  the  standpoint  of  the  fire  de- 
partment was  made  by  John  Kenlon,  Putnam  A.  Bates 
and  Joseph  0.  Hammitt,  all  of  the  department.  After 
an  extended  investigation  they  have  recommended  the 
following  measures,  as  needed  fire-prevention  work:  The 
substitution  of  steel  ears  for  wood;  isolation  of  buildings 
and  show  windows  from  the  subway  by  fire  walls; 
installation  of  electric  wiring  in  fireproof  conduits; 
use  of  slow-burning  wood  for  third-rail  guards;  use  of 
metal  news-stands,  doors,  lockers,  etc.,  in  the  stations ; 
improvement  of  general  hou.se-keeping  conditions  in 
workshops  and  locker  rooms;  reduction  and  safeguarding 
of  the  storage  and  \ise  of  inflammable  liquids;  complete 
isolation  of  the  various  electric-wiring  systems  from  one 
another  to  prevent  communication  of  a  breakdown ; 
installation  of  emergency  lights  along  the  subway; 
duplication  of  current  supply  for  lighting;  installation 
of  a  complete  fire-alarm  system  of  approved  construction, 
connecting  with  fire  headquarters;  installation  of  a 
complete  additional  telephone  system  connecting  the 
power  plant  and  executive  offices  of  the  operating  com- 

•See  "Engrineering  News,"  Nov.  26,  1914,  p.  1092.  "Unsatis- 
fa.ctory  Performance  of  Brass  and  Bronze  on  the  Catskil! 
/iqueduct,"  stating  the  nature  and  extent  of  the  cracking:  and 
July  S.  1915,  p.  69,  "Cr.acking  of  Copper  Alloys,"  which  dis- 
cusses  the   vital    relation    of   corrosion    to   the    phenomenon. 


jiany  with  stations  every  500  ft.  throughout  the  subway; 
reconstruction  of  splicing  chambers  to  segregate  wiring 
systems  and  to  prevent  escape  of  smoke  or  gases  into 
the  subway;  better  upkeep  of  emergency  battery  lamps 
in  cars  and  equipment  of  each  car  with  portable  electric 
lamps;  division  of  the  subway  by  longitudinal  walls 
between  tracks,  with  protected  openings  at  500-ft. 
intervals;  additional  and  improved  emergency  exits  to 
the  street;  training  of  operating  employees  in  regard  to 
procedure  in  case  of  fire. 

Extension  of  Philadelphia's  one  subway  line  (Market 
St.)  into  a  large  municipal  rapid-transit  network  began 
last  week  with  the  start  of  work  on  subway  and  elevated 
contracts  awarded  in  August.  Bids  are  also  asked  for 
another  section  of  elevated,  to  be  opened  Oct.  19.  Henry 
H.  Quimby,  Chief  Engineer  of  the  Department  of  City 
Transit,^  gives  the  following  statement: 

The  subway  contract  covers  the  City  Hall  Station 
section  of  the  Broad  St.  line,  extending  from  Filbert  St. 
to  South  Penn  Sq.,  about  750  ft.  long,  passing  under  the 
present  subway  line  in  Filbert  St.  and  in  South  Penn  Sq., 
and  passing  also  under  City  Hall  diagonally,  with  four 
tracks  and  two  island  platforms,  and  including  galleries, 
entrance  stairs,  escalator  wells,  ventilation,  drainage,  etc. 
The  elevated  contract  covers  the  column  foundations 
and  piers  for  about  5  mi.  of  line  from  Front  and  Callow- 
hill  St.  to  Frankford  Ave.  and  Unity  St. 

The  work  embraced  in  these  contracts  and  in  the  ones 
that  will  follow  shortly  to  complete  the  construction  of  the 
first  five  miles  of  the  Frankford  Elevated  was  author- 
ized by  ordinance  of  Councils  July  2,  1915,  to  be  paid  for 
out  of  an  initial  loan  of  $6,000,000,  approved  for  the  pur- 
pose by  the  voters  of  the  city  at  a  special  election  held 
Apr.  29,  1915,  and  apportioned  by  Councils  equally  be- 
tween the  subway  and  the  elevated. 

The  initial  loan  was  limited  to  this  amount  because  of 
the  expectation  of  the  adoption  by  the  electors  of  the  state 
at  the  November  election  of  a  constitutional  amendment, 
which  has  already  been  passed  by  the  Legislature  and  now 
requires  only  the  approval  of  the  voters,  and  which,  if  so 
approved,  will  not  only  extend  the  borrowing  capacity  of 
the  city,  but  will  permit  the  borrowing  to  be  done  upon 
longer-term  bonds,  and  the  funding  of  interest  and  sink- 
ing-fund charges  during  construction,  and  the  grading 
of  the  sinking-fund  payments  so  that  in  the  early  years  of 
operation  they  will  be  light  and  in  the  later  years  of  their 
term  they  will  be  heavier  to  make  up  the  amortizing 
amount. 

As  .«oon  as  the  municipal  legislation  authorizing  the 
work  was  enacted,  the  construction  plans  were  submitted 
to  the  Public  Service  Commission  of  Pennsylvania  for  ap- 
proval and  for  a  certificate  of  public  convenience,  which  is 
by  law  required  to  be  obtained  from  the  commission  be- 
fore any  new  lines  or  extensions  of  lines  are  constructed. 
The  certificate  was  granted  and  the  plans  approved  Aug. 
14.  A  taxpayer's  suit  was  brought  July  10,  to  restrain 
the  department  from  proceeding  with  the  work,  but  after 
the  decision  of  the  Public  Service  Commission  the  suit  was 
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l)iils  arc  now  hciufx  invited,  to  he  opened  Oet.  19,  for 
the  steel  superstructure  ol'  the  5-nu.  stretch  of  the  Frank- 
lord  Elevated,  and  contracts  will  follow  for  the  concrete 
lloor  and  for  the  station  platforms,  buildings  and  stairs. 

Additional  sections  of  subway  will  l)e  advertised  soon. 
The  one  now  under  way  was  made  the  first  because  it  in- 
\ulves  the  most  difficult  and  tedious  work  and  will  re- 
(juirc  the  longest  time  to  complete,  there  being  alwut  ^.OOO 
It.  of  heavy  and  thick  walls  to  underpin  besides  the  two 
lines  of  existing  subway  structure. 

Additional  sections  of  elevated  will  be  advertised  as  soon 
us  the  south  terminus  of  the  line  is  determined,  this  por- 
tion of  the  route  being  dependent  upon  the  outcome  of  ue- 
'jotiations  for  the  operation  of  the  lines.  If  a  satisfactory 
contract  shall  be  made  with  the  trolley  company,  which 
also  owns  the  Jlarket  St.  rapid-transit  line,  the  Frankford 
Elevated  will  be  connected  to  the  ilarket  St.  line  at  Front 
and  Arch  St.  Construction  plans  for  this  route  are  com- 
ydete,  and  it  is  expected  that  if  there  sliall  ])e  no  delay 
in  the  program  the  Frankford  line  can  be  completed  for 
operation  early  in  1917. 

Preliminary  construction  work  on  the  subway  system 
has  been  in  progress  since  Mar.  20,  1915,  when  the  relo- 
cation and  reconstruction  of  sewers  were  commenced.  Six 
<ontracts  were  placed  for  this  advance  work,  involving 
about  $450,000,  and  three  of  them  have  been  completed. 

The  plans  of  the  Department  of  City  Transit,  which  was 
organized  under  authority  of  special  state  legislation  to 
have  supervision  and  control  of  the  transit  facilities  of  the 
city  and  is  presided  over  by  Director  A.  Merritt  Taylor, 
contemplate  the  immediate  construction  of  about  11  mi. 
of  subway  north  and  south  in  Broad  St.  (half  four-track 
and  half  two-track),  with  elevated  spurs  to  the  east  and 
tlie  west  at  the  north,  together  with  a  double-track  ele- 
\ated  railway  7  mi.  long  to  the  Frankford  district  of  the 
city,  nearly  paralleling  the  Delaware  River,  and  probably 
making  a  connection  with  the  present  Market  St.  subway 
for  operation  through  the  central  Imsiness  district ;  esti- 
mated cost  of  structure  $:U,000,000. 

The  plans  cover  also  a  6-mi.  double-track  elevated 
railway  southwestward  to  the  Darby  district,  to  be  built 
immediately  after  the  completion  of  the  Frankford  line 
and  to  connect  provisionally  with  the  ilarket  St.  line 
at  30th  St. ;  estinu\ted  cost"  of  construction  $4,500,000. 
Also,  later,  a  double-track  subway  under  the  Parkway 
connecting  with  the  Broad  St.  subway  at  City  Hall,  emcrg- 
nig  in  Fairmont  Park  and  extending  as  an  elevated  along 
29th  St.  and  Henry  Ave.  to  the  Roxborough  district,  8 
mi.  Also,  as  traffic  will  make  necessary,  a  li/2-iin.  delivery 
loop  for  the  Broad  St.  subway  in  the  central  business  dis- 
trict. 

Studies  and  tentative  plans  have  been  made  for  a  sub- 
way under  Chestnut  St.  through  the  central  business  dis- 
trict and  connecting  the  Frankford  and  Darby  lines  when 
traffic  in  the  Blarket  St.  subway  shall  have  reached  the 
limit  of  the  capacity  of  that  line. 


h  So  Ma-^g 
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The  personnel  of  the  Xaval  Advisory  Board  of  Inven- 
tions appointed  by  Josephus  Daniels,  Secretary  of  the 
Navy,  has  been  already  announced  piecemeal  in  the  per- 
sonal   columns    of    Eiujineering    Neivs.      The    comjilete 


liiiai'd  consists  of  23  members;  the  chairman  and' orig- 
inal appointee  is  'Jilionias  A.  Edison.  The  other  .'2 
members  were  chosen  (in  most  cases  by  the  governing 
boards)  by  the  eleven  principal  engineering  and  scientific 
.societies,  and  their  formal  appointment  by  Secretary  Dan- 
iels has  Just  been  announced.  These  a]i])ointees  are  listed 
below  according  to  the  society  they  represent: 

American  Society  of  Civil  Engineers — Andrew  Murray 
Hunt,  Consulting  Engineer,  of  San  Francisco,  Calif.,  is  a 
native  of  Sioux  City,  Iowa,  and  a  graduate  (1875)  of  the 
United  States  Naval  Academy.  His  engineering  activi- 
ties include  hydro-electric  and  irrigation  developments, 
steam-power  and  gas  plants,  oil  refineries,  cement-manu- 
facturing plants  and  other  industrial  works.  Alfred 
Craven,  Chief  Engineer  of  the  Pui)lic  Service  Commis- 
sion, First  District,  New  York,  is  a  native  of  New  Jersey 
and  was  graduated  from  the  United  States  Naval  Academy 
in  1867.  A  biographical  sketch  of  ilr.  Craven  was  pub- 
lished in  Engineering  News  Oct.  8,  1914. 

American  Society  of  Mechanical  Engineers — William 
Le  Roy  Ennnet  was  born  in  New  York  State  and  is  a 
graduate  (1881)  of  the  United  States  Naval  Academy. 
He  designed  and  directed  the  development  of  the  Curtis 
steam  turbine  by  the  (icneral  Electric  Co.  and  has  done 
much  in  the  field  of  electric  power  for  ship  propulsion, 
as  well  as  other  electrical  engineering  work.  S]iencer 
]\Iiller  was  born  in  Illinois  and  was  graduated  from 
Worcester  Polytechnic  Institute  in  1879.  He  is  Chief 
Engineer  of  the  Lidgerwood  Manufacturing  Co.,  New 
Y^ork  City,  and  is  noted  for  his  cableway  inventions,  parti- 
cularly the  adaptation  of  this  device  to  coaling  ships  at  sea. 

American  Institute  of  Electrical  Engineers — Frank 
Julian  Sprague,  a  native  of  Connecticut  and  a  graduate 
of  the  United  States  Naval  Academy  (1878),  is  the 
founder  of  the  Sprague  Electric  Co.  and  an  electrical  engi- 
neer of  international  reputation.  B.  G.  Lamme  was  bom 
in  Springfield,  Ohio,  and  was  graduated  from  Ohio  State 
University  in  1888.  He  has  designed  nmch  electrical  ma- 
chinery and  is  now  Chief  Engineer  of  the  Westinghouse 
Electric  and  ilanufacturing  Co. 

American  Institute  of  Mining  Engineers — William 
Lawrence  Sanders  was  graduated  from  Pennsylvania  Uni- 
versity in  1876.  He  is  Chairman  of  the  Board  of  Directors 
of  the  Ingersoll-Rand  Co.  and  the  inventor  of  many  im- 
provements to  drilling  machinery.  Benjamin  Bowditch 
Thayer  was  born  in  San  Francisco  and  was  graduated 
from  Harvard  University  in  1885.  He  is  a  noted  mining 
engineer  and  is  President  of  the  Anaconda  Copper  Min- 
ing Co. 

The  Inventors'  Guild — Peter  Cooper  Hewitt,  of  New 
York,  and  Thomas  Robins,  President  of  the  Robins  Con- 
veying Belt  Co.,  Passaic,  N.  J. 

American  Society  of  Automobile  Engineers — ^Andrew 
L.  Riker,  of  Detroit,  and  Howard  E.  Coffin,  Vice-Presi- 
dent of  the  Hudson  ^Nlotor  Car  Co.,  Detroit,  who  was 
educated  at  the  University  of  ilichigan. 

American  Society  of  Aeronautic  Engineers — Henry  A. 
W.  Wood,  New  Y'^ork  City,  and  Elmer  Ambrose  Sperry, 
New  York  City,  a  graduate  of  Cornell  University. 

American  Electro-Chemical  Society — Joseph  William 
Richards,  South  Bethlehem,  Peun.,  a  graduate  of  Lehigh 
University,  and  Lawrence  Addicks,  who  was  graduated 
from  the  ^lassachusetts  Institute  of  Technology  in  1889. 
Consulting  Engineer  of  Phelps,  Dodge  &  Co.,  New  York 
City. 
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Ajiioriian  Chemical  Sofiety — W.  R.  Whitney.  Director 
of  the  Research  Laboratory-  of  the  General  Electric  Co., 
Schenectady,  N.  Y.,  is  a  graduate  of  Massachusetts  In- 
stitute of  Technology  (1890).  L.  H.  Backeland  is  a 
Belgian  and  a  graduate  of  the  University  of  Ghent  and  is 
famous  as  the  inventor  of  "Velox"  photographic  paper 
and  of  "Bakelite,"  an  insulating  material. 

American  Aeronautical  Society — Matthew  Bacon  Sell- 
ers, Baltimore,  Md.,  a  graduate  of  Harvard  University, 
and  Hud-son   Maxim,  of  Brooklyn,  N.   Y. 

American  Mathematical  Society — Robert  Simpson 
Woodward,  Washington.  D.  C,  a  graduate  of  Michigan 
University,  President  of  the  Carnegie  Institution,  and 
Arthur  Gordon  Webster,  a  Harvard  graduate.  Professor  of 
Physics   at    Clark    University,    Worcester,    !Mass. 

Seven  of  the  eight  hydraulic  elevators  in  the  Bowling 
Green  Building,  New  York  City,  sank  to  the  bottom  when 
a  14-in.  gate  valve  in  the  main  line  from  the  high-pres- 
sure water-storage  tanks  to  the  elevator-machine  cylinders 
broke,  at  noon  on  Sept.  3.  The  other  elevator  was  at  the 
bottom  already  and  therefore  did  not  participate  in  the 
accident. 

The  accompanying  diagram  indicates  what  took  place 
when  the  valve  casing  broke.  The  high-pres.sure  water  was 
contained  in  two  cvlindrical  tanks,  one  above  the  other 
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and  connected  by  a  pipe.  The  lower  tank  was  kept  full, 
the  upper  nearly  so  except  for  the  air  at  the  top,  under 
180  lb.  pressure.  The  storage  water  was  of  course  re- 
leased. The  tanks  were  thrown  out  of  place  horizontally 
about  18  in.,  and  the  pipe  line  was  thrown  out  in  the 
opposite  direction  about  the  same  distance,  being  stopped 
by  the  north  wall  of  the  building.  The  valve  was  further 
damaged  by  striking  the  column  shown  in  the  diagram. 

When  the  valve  broke,  the  operating  valves  in  the  ele- 
vator cars  closed  immediately,  allowing  the  escape  of  only 
a  gallon  or  two  of  water  from  each  of  the  vertical  cylin- 
ders in  the  shaft.  All  the  cars  descended  at  not  more  than 
normal  speed  until  they  were  within  a  few  inches  of  the 
bottom,  when  the  effect  of  the  slight  leakage  was  felt  and 
the  cars  dropped  with  a  bump.  None  of  the  30  passengers 
was  injured. 

About  half  the  main  pipe  line  was  practically  undam- 
aged, as  indicated  in  the  diagram.  The  four  elevators 
on  this  portion  of  the  line  were  speedily  put  in  operation, 
power  being  furnished  by  the  low-pressure  (120  lb.) 
supply. 


The    RetnininK    AVnlls    for    the    Levee    of    the    Kaw    River 

Drainage  District,  Kansas  City,  Kan.  (see  "Engineering  News." 
Aug.  26,  1915,  p.  430),  are  to  be  redesigned  before  construction. 

The  Injunction  In  the  Minneapolis  'Water-Filter-Patent  Suit 

(Ira  H.  Jewell  vs.  City  of  Minneapolis;  see  "Engineering 
News,"  Sept.  9,  1915,  p.  523)  has  been  suspended  until  a  de- 
cision is  reached  in  an  appeal  to  the  United  States  Circuit 
Court  of  Appeals. 


Capt,  Harold  C.  Fiske,  Corps  of  Engineers,  U.  S.  A.,  has 
been  relieved  from  duty  at  Pittsburgh.  Penn.,  and  will  be  sta- 
tioned at  Vicksburg,  Miss. 

Maj.  Elliott  J.  Dent,  Assoc.  M.  Am.  Soe.  C.  E..  Corps  of  En- 
gineers, U.  S.  A.,  has  been  relieved  from  duty  in  New  York 
City   and   will    be   stationed   at   Little   Rock,   Ark. 

Mr.  James  P.  Nelson,  a  member  of  the  Valuation  Commit- 
tee of  the  Chesapeake  &  Ohio  Ry.  Co..  has  been  placed  in 
charge    of    the    engineering    work    of    the    committee. 

Mr.  Fred  W.  Cummings,  Superintendent  of  the  municipal 
garbage-reduction  plant  of  Cleveland.  Oliio,  resigned  on  Aug. 
31  to  accept  a  position  ■with  a  similar  plant  operated  by  a 
private   company  at   Detroit,   Mich. 

Mr.  E.  S.  Mudge,  Division  Engineer  of  the  Atchison,  Topeka 
«&  Santa  Fe  Ry.  at  Wellington,  Kan.,  has  been  made  Assistant 
Engineer  in  Charge  of  Valuation  for  the  Western  lines  of  the 
road,   wtih  headquarters  at  Amarillo,  Texas. 

Mr.  W.  P.  Danford,  formerly  City  Engineer  of  Durant. 
Okla.,  has  been  appointed  Assistant  State  Engineer  of  the 
State  Highway  Department,  with  headquarters  at  Oklahoma 
City.      He   will   act  as  State   Engineer   until    Oct.    1. 

Mr.  P.  J.  Flynn.  Manager  of  the  Winnipeg  Union  Terminals, 
has  been  appointed  Superintendent  of  the  Canadian  Northern 
Ry.,  with  headquarters  at  Winnipeg,  Man.  He  succeeds  Mr. 
M.   B.   Murphy,   who  has  been  transferred   to  Calgary,  Alta. 

Mr.  W.  D.  Pearce,  Assistant  Engineer  of  the  Northern 
Pacific  Ry.,  lias  been  appointed  Supervisor  of  Bridges  and 
Buildings  on  the  Yellowstone  division,  with  headquarters  at 
Glendive,  Mcnt.  He  succeeds  Mr.  W.  C.  Sloan,  who  has  been 
promoted. 

Mr.  Frank  C.  French,  M.  Am.  Soc.  C.  E.,  who  for  several 
years  past  has  been  connected  with  the  Butte  &  Superior 
Copper  Co,  and  other  copper  properties  in  the  Butte  district, 
will  reopen  ofBces  in  Salt  Lake  City  for  the  practice  of  civil 
and  mining  engineering. 

Mr.  R.  D.  Starbuck,  Special  Engineer  on  the  staff  of  Mr. 
J.  J.  Bernet,  Vice-President  of  the  New  York  Central  &  Hud- 
son River  R.R.,  at  Chicago,  has  been  transferred  as  Special 
Engineer  on  the  staff  of  Mr.  A.  T.  Hardin,  Assoc.  M.  Am.  Soc. 
C.  E.,  Vice-President  in  Charge  of  Operation,  at  New  York 
City. 

Mr.  Julius  Edgar  Willoughby,  M.  Am.  Soe.  C.  E.,  Assistant 
Chief  Engineer  of  the  Atlantic  Coast  Line,  has  been  made 
Chief  Engineer,  with  headquarters  at  Wilmington,  N.  C.  to 
succeed  the  late  E.  B.  Pleasants.  Mr.  Willoughby  entered  the 
service  of  the  Atlantic  Coast  Line  as  Assistant  Chief  Engineer 
in  1913,  which  position  he  has  held  until  his  present  appoint- 
ment. 

Mr.  John  G.  D.  Mack,  M.  Am.  Soc.  M.  E.,  Professor  of 
Machine  Design  in  the  College  of  Engineering,  University  of 
Wisconsin,  has  been  appointed  State  Chief  Engineer  by  the 
Railroad  Commission  of  Wisconsin,  with  a  salary  of  $6,000 
a  year.  Professor  Mack  will  have  charge  of  and  supervision 
over  all  engineering  work  for  the  state,  including  the  en- 
gineering work  of  the  Railroad,  Highway  and  Tax  Commis- 
sions. He  has  been  a  member  of  the  University  Faculty  for 
nearly   25  years. 


Levee  Flood  Gaten  ^Vere  Carried  Out  in  Bast  St.  Louis  last 
week  during  a  fall  of  the  Mississippi  River.  These  backwater 
gates  (on  Cahokia  Creek)  are  reported  to  have  been  built  for 
temporary  use  by  the  feast  Side  Levee  and  Sanitary  District 
in  1912,  and  this  outlet  would  eventually  have  been  abandoned. 
The  old  creek  channel  stood  full  and  the  gates  were  clogged. 

•Noted    in    "Kngineering    News,"    Sept.    9. 


Williar 
died  Sept 
"Allianca" 

John   Haines   Warder, 


F.  Endress,  Captain,  Corps  of  Engineers,  U.  S.  A.. 
7  from  pneumonia  while  on  board  the  steamer 
;n    route    from    Colon    to    New   York. 

Assoc.   Am.   Soc.   C.   E.,  whose   death 


was   noted   in    "Engineering   News"    of   Sept.    9,   became    Secre- 
tary  of   the    Western    Society   of    Engineers    in    January,    1901, 
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\^  hicli  position  he  held  until  his  death.  He  resiKned  as  As- 
sistant Engineer  of  the  Bureau  of  Sewers  of  Chicago  to  accept 
the   position  of  Secretary  of  the  society. 

Edward  B.  Moore.  ex-Unlted  States  Commissioner  of  Tat- 
ents,  died  Sept.  7  at  his  home  In  Washington,  D.  C.  Mr.  Moore 
I  was  born  at  North  Anson,  Me.,  In  1S51.  After  receiving  a  hlgh- 
.school  education  he  became  a  page  In  the  United  States  Senate. 
Ill  1S81  he  was  admitted  to  the  bar  and  in  18S3  became  an 
ssistant  examiner  in  the  Patent  Ofllce,  with  which  he  was 
.  unnected  for  30  years.  He  was  Commissioner  from  1907  to 
UI13,  at  which  time  he  left  the  Patent  Office  to  become  a  mem- 
ber of  tlie  law  Una  of  Moore  &  Clark  in  Washington. 

Dr.  Karl  E,  Guthe,  Dean  of  the  Graduate  Department,  Uni- 
versity of  Michigan,  died  at  Ashland,  Ore.,  on  Sept.  11.  Dr. 
Guthe  was  born  In  Hanover,  Germany,  In  1866,  and  received 
his  education  In  the  Hanover  Tecluiical  School  and  the  Unl- 
I  versitles  of  Marburg,  Strassburg  and  Berlin.  He  came  to  the 
\,.  United  States  In  1S92  and  entered  the  University  of  Michigan 
as  an  Instructor  In  physics,  being  made  Assistant  Professor 
in  1900.  In  1903  he  was  appointed  Associate  Physicist  In  the 
United  States  Bureau  of  Standards,  and  in  1905  was  Professor 
of  Physics  in  the  Iowa  State  University.  The  same  year  he 
was  made  Professor  of  Physics  at  the  University  of  Michigan. 
In  1909  he  became  Dean.  Dr.  Guthe  was  the  author  of  several 
books  on  physics  and  a  member  of  the  Bureau  of  Awards  of 
the  St.  Louis  Exposition. 

Sir  William  C.  Van  Home,  K.  C.  M.  G.,  Assoc.  Can.  Soc. 
C.  E.,  a  noted  railroad  builder  and  financier  of  Canada,  died 
at  the  Royal  Victoria  Hospital  in  Montreal,  Sept.  11.  Sir  Wil- 
liam was  born  in  Will  County,  III.,  in  1S43,  and  at  the  age  of  13 
was  left  upon  his  own  resources.  He  worked  In  the  railroad 
'  yards  and  afterward  as  a  telegraph  operator  with  the  Illinois 
^  Central    R.R.,    after   rapid    strides    becoming    General    Superin- 

tendent of  the  St.  Louis,  Kansas  City  &  Northern  Ry.  Later 
he  w-as  connected  with  the  Southern  Minnesota  Ry.  as  General 
Manager  and  the  Chicago  &  Alton  R.R.  and  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  as  General  Superintendent,  In  1882 
he  moved  to  Canada  and  became  General  Manager  of  the  Ca- 
nadian Pacific  Ry.  and  superintended  its  extension  to  the 
Pacific  Coast.  Sir  William  was  Vice-President  of  the  road 
from  18S4  to  ISSS,  President  from  18SS  to  1S99  and  was  made 
Chairman  of  the  Board  of  Directors  the  following  year.  He 
was  knighted  by  Queen  Victoria  in  1894  in  recognition  of  his 
railway  work  in  Canada  and  for  his  interest  and  services  in 
public  affairs. 

Dr.  John  E.  Sinclair,  Professor  Emeritus  of  Mathematics 
at  the  Worcester  Polytechnic  Institute,  died  Sept.  12  at  his 
home  in  Worcester,  Mass.  He  was  born  at  Brentwood,  N.  H., 
Mar.  2S,  1S38,  and  was  graduated  from  Dartmouth  College  in 
1S5S.  He  began  teaching  at  Adrian,  Mich.,  the  same  year,  and 
from  1S.^>9  to  1S63  he  was  an  instructor  at  Washington  Uni- 
versity, St.  Louis,  Mo.,  where  the  honorary  degree  of  A.M.  was 
conferred  upon  him  in  1S62.  From  1S63  to  1S69  he  was  As- 
sistant Professor  and  Professor  of  Mathematics  at  Dartmouth. 
He  was  made  Professor  of  Mathematics  at  Worcester  Poly- 
technic Institute  at  the  inception  of  the  school  in  1869  and 
was  head  of  the  mathematics  department  until  1908.  Prac- 
tically every  graduate  of  the  Institute  up  to  that  year  passed 
through  his  hands  in  "calc.  and  analyt.,"  and  no  professor  was 
ever  more  original  in  his  methods  of  instruction  or  more 
dearly  loved  than  "Johnny  Sin=,"  as  he  was  affectionately 
called  by  generations  of  "Worcester  men.  Dr.  Sinclair  was 
retired  on  a  well-earned  pension  in  1907.  At  the  recent  semi- 
centennial anniversary  of  the  Institute  he  was  an  honored 
guest. 


COMING   MEETINGS 

NORTHWESTERN  ROAD  CONGRESS 

Oct.    4-7.      At    Cedar    Rapids,    Iowa.      Secy.,    Jas.    P.    Keenan, 
Milwaukee.   Wis. 
NATIONAL    PAVING    BRICK    HL^NUFACTURERS    ASSOCIA- 
TION. 
Oct.  11-12.     Secy.,  Will  P.  Blair,  Engineers  Bldg.,  Cleveland, 
Ohio. 
.AMERICAN    SOCIETY    OF   MUNICIPAL   IMPROVEMENTS. 
Oct.     12-14.       Annual    convention    at    Dayton,     Ohio.       Secy., 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

SAN    FRANCISCO    MEETINGS 

INTERNATIONAL   ENGINEERING   CONGRESS. 

Sept.    20-25.      W.    A.    Cattell.    Secy.,    Comm.    of    Management, 
Foxcroft   Bldg.,   San    Francisco. 
INTERN ATION.A-L  IRRIGATION  CONGRESS. 

Sept.   20.     Secy.,  Arthur  Hooker,   Sacramento,   Calif. 
MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA. 

Sept.  20.    Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City. 


PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES. 
Sept.  20  and  21.     Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 

AMERICAN   MINING  CONGRESS. 

Sept.  20-22.     Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 

INTERNATIONAL    .ASSOCIATION   OF   BRIDGE   AND    STRUC- 
TURAL IRON   WOliKERS. 
Sept.    20-30.      Secy.,    Harry    Jones,    American    Central    Life 
Bldg.,    Indianapolis,    Ind. 

AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS. 
Sept.  21  and  22.     Secy.,  F.  M.  White,  Madison,  Wis. 

AMERICAN   SOCIETY   OF   REFRIGERATING   ENGINEERS. 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 

AMERICAN  MINE  SAFETY  ASSOCIATION. 

Sept.  23  and  24.  Secy.,  H.  M.  Wilson,  Bureau  of  Mines, 
Pittsburgh,    Penn. 

.AMERICAN  ASSOCIATION  OF  REFRIGERATION. 

Sept.  23  and  24.  Secy.,  J.  F.  NIckerson.  431  South  Dearborn 
St.,  Chicago,   111. 

ILLINOIS  GAS  .ASSOCIATION.  „       , 

Sept.  27.  Adjourned  meeting.  Secy.,  H.  H.  Clark,  72  West 
Athims    St.,    Chicago,    111. 

SAFETY   CONFERENCE. 

Sept.  27-30.  A.  C.  Carruthers.  Vice-Pres.,  Collective  Insur- 
ance &  Universal  Safety  Exhibit,  Mines  and  Metallurgy 
Bldg..   San   Francisco. 

INTERN.ATIONAL  GAS  CONGRESS. 

Sept,  27  to  Oct.  1,  Secy.,  George  C.  Ramsdell.  29  West  39th 
St..  New   York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.  1,  Secy.,  George  C.  Ramsdell,  29  West  39th. 
St.,    New    York    City. 

AMERICAN   ELECTRIC   RAILWAY   ASSOCIATION. 

Oct.  4-9.  Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS' 
ASSOCIATION. 
Oct.    4-9.      Secy.,    H.    G.    McConnaughy,    165    Broadway,    New 
York  City. 

AMERICAN     ELECTRIC     RAILWAY     ENGINEERING     ASSO- 
CIATION. 
Oct.    4-9.      Secy.,    E.    B.    Burritt,    S   West    40th    St.,    New   York 
City. 

Pan-American  Road  Congress — The  Pan-American  Road 
Congress  is  scheduled  to  be  held  all  next  week  in  Oakland, 
under  the  joint  auspices  of  the  American  Road  Builders' 
Association  and  the  American  Highway  Association.  Other 
road  associations  holding  their  conventions  on  the  same  dates 
are  the  Tri-State  Good  Roads  Association  and  the  Pacific 
Highway  Association. 

Engineers'  Society  of  Pennsylvania — On  Sept.  17-18,  mem- 
bers of  the  society  intend  to  make  an  inspection  trip  to 
Torresdale,  where  a  filtration  plant  and  experimental  sewage- 
disposal  plant  are  situated.  The  party  will  then  go  by  special 
boat  down  the  Delaware  River,  viewing  the  harbor  improve- 
ments and  visiting  League  Island  Navy  Yard  and  the  New 
York  Shipbuilding  plant.  Theater  parties  are  planned  for  the 
evening  of  the  17th.  The  next  morning  the  party  will  go  by 
automobile  to  the  Baldwin  Locomotive  Works  and  in  the 
afternoon  to  a  ball  game.  The  Secretary  is  E.  R.  Dasher.  31 
South  Front  St.,   Harrisburg,   Penn. 


American  Society  for  Mnnicipal  Improvement — The  22nd 
annual  convention  will  be  held  in  Dayton,  Ohio,  Oct.  12-15, 
at  the  Hotel  Miami.  Proof  sheets  of  the  program  have  just 
been  received  in  this  office,  indicating  that  the  program  of 
the  convention  will  soon  be  issued  to  the  membership.  A 
banquet  will  be  tendered  by  the  National  Paving  Brick  Manu- 
facturers' Association  on  Oct.  12.  The  entertainment  of  the 
ladies  is  in  charge  of  the  Dayton  Engineers'  Club,  and  the 
program  for  the  week  has  been  arranged.  The  secretary 
of  the  Municipal  Improvement  Society  is  Charles  Carroll 
Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

"Tlie  Sniolie  Prevention  .Association" — At  the  tenth  annual 
convention  of  the  International  Association  for  the  Prevention 
of  Smoke,  held  in  Cincinnati,  Sept.  S  to  10,  the  name  of  the 
society  was  changed  to  the  Smoke  Prevention  Association. 
The  1916  convention  will  be  held  in  St.  Louis.  Prof.  J.  J. 
O'Connor,  of  the  Mellon  Institute  of  Industrial  Research,  Uni- 
versity of  Pittsburgh,  stated  that  Pittsburgh  intends  to  hold 
a  large  exhibition  of  smoke-prevention  appliances  In  1917  and 
wants  the  convention  there  that  year.  Officers  were  elected  as 
follows:  President,  William  A.  Hoffman,  St.  Louis;  Vice-Presi- 
dent, Charles  W.  Heath,  Cincinnati;  Secretary-Treasurer, 
Frank  Chambers,  Chicago. 

American  Public  Health  Association — The  annual  conven- 
tion held  at  Rochester.  N.  Y.,  Sept.  7-10.  was  one  of  the  largest 
and  most  successful  in  the  history  of  the  association.  Many 
papers  were  presented  before  the  association  as  a  whole  and 
before    the    half-dozen    sections.      Dr.    John    F.    Anderson.    Di- 
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rector  Hygienic  Laboratory,  United  States  Pul)lic  Health 
Service,  was  elected  President,  to  succeed  Prof.  William  T. 
Sedgwick,  of  the  Massachusetts  Institute  of  Technology,  and 
Prof.  Selskar  M.  Gunn,  755  Boylston  St.,  Boston,  Mass.,  was 
reelected  as  Secretary.  Prof.  George  C.  Whipple,  of  Harvard 
University,  was  elected  Chairman,  and  Theodore  Horton,  Chief 
Engineer  of  the  New  York  State  Department  of  Health,  was 
made  Vice-Chairman  of  the  Sanitary  Engineering  Section. 
The  1916  convention   will  be  held  at  Cincinnati. 


AppSSsisaees  sisadl  Msiteirasils 


Ciilltraotor'.**   31eiisiirin;j;'  AVIieelbarroM- 

The  barrow  shown  in  the  accompanying  illustration  has 
been  developed  by  the  Sterling  Wheelbarrow  Co.,  of  West 
AUis,  Wis.,  in  response  to  the  demands  of  contractors  laying 
<:oncrete  sidewalks,  bases  for  asphalt  and  wood-block  pave- 
jnents,  etc.     The  demands  of  most  municipalities  where  such 


CONTRACTOR\S    MEASURING    B.\RROW 

work  is  being  done  are  for  careful  measuring  of  ingredients 
and  material  placed,  and  on  the  majority  of  these  jobs  a 
barrow  of  known  capacity  is  the  most  convenient  measure. 
This   wheelbarrow    is    regularly    furnished    in    2-    and    3-cu.ft. 


electric    PerciisHiun    Rock    Drills 

After  making  trial  installations  of  an  electric  rock  drill 
for  several  years,  the  Fort  Wayne  (Ind.)  Electric  Works  have 
standardized  their  line  for  regular  production  The  drill,  as 
shown  in  the  accompanying  views,  is  of  a  rotary-hammer  type 


the  recoil  the  hammers  are  cushioned  by  the  air  trapped  in 
the  hammer  chambers.  Normally,  the  drill  gets  1700  blows 
per  min.  .'Ground  the  steel  is  also  a  sleeve  gripping  it  and 
itself  rotated  by  o  worm  gear  on  the  helve  shaft.  Spring-steel 
plates  hold  the  drill  steel  in  the  chuck  and  absorb  the  energy 
of  the  blows  when  the  steel  is  not  in  rock.  Special  drills 
are  used  with  a  helical  rib,  or  wihg,  going  around  from  point 
to  grip  and  serving  to  convey  the  rock  punchings  out  of  the 
drill  hole.  The  motor  has  ball  bearings;  the  other  rotating 
parts  are  mounted  in  roller  bearings.  All  are  packed  in  grease 
and  require  attention  only  about  once  in  30  days.  The  motors 
are  fully  inclosed  and  designed  for  use  in  wet  places;  they 
are  furnished  for  115,  230  and  550  volts,  direct  current,  and 
110  and  220  volts,  single-  or  two-phase  alternating  current. 
Prom    1.5    to    2.5    hp.    generator    capacity    is    needed    per    drill. 

The  machines  now  put  out  (A  10)  are  medium-capacity 
drills  making  holes  up  to  about  12  ft.  deep  and  finishing  at 
Hi -in.  bottom  diameter.  The  body  and  shell  weigh  275  lb., 
the  motor  130  to  175  lb.,  the  tripod  175  lb.  This  drill  has 
a  capacity  equal  to  a  2%-  or  3-in.  piston  drill  which  may 
require  12  to  18  hp.  in  compressors. 

Electric  drills  are  finding  increasing  use  owing  to  their 
greater  convenience  and  the  saved  investment  in  compressor, 
engine  or  motor,  and  piping — besides  showing  decreased  main- 
tenance and  operating  labor.  Among  the  notable  uses  of  these 
drills  should  be  mentioned  the  Sun  River  irrigation  project 
of  the  United  States  Reclamation  Service  (all  machinery  here 
driven  by  electricity  as  noted  in  "Engineering  News,"  Oct. 
29,  1914),  and  the  Canadian  Northern  tunnel,  near  Duluth, 
Minn.  The  Rochester  (N.  Y.)  Railway  and  Light  Co.  during 
the  past  three  yeais  has  purchased  several  electric  rock  drills, 
which  are  rented  to  contractors  doing  work  near  the  power 
lines. 


Iniproved  T\TO-Piece  Rail  Chair 

An    improved    design    of    tvro-piece    rail    chair, 
with  driven  or  screwed   spikes  or  bolt  fasteners, 


/imerlipin  Posit', 


to    be 
is  shov 


TWO-PIECE  GRIPPING  RAIL  CHAIR 

the  accompanying  sketch.  The  inner  lip  gives  a  strong  grip 
on  the  rail  base.  The  device  is  made  by  the  American  Rail 
Chair  Co.,  Ewing  Building,  Findlay,  Ohio, 


One-Baff  L,o«--L,evel   Concrete  3Iixer 

A  new  mixer  (Rex  No.  10)  has  been  added  to  the  line 
of  the  Chain  Belt  Co.,  of  Milwaukee,  Wis.  This  has  a  capacity 
of  10  cu.ft.  and  is  assembled  on  a  low  truck  for  ease  in 
charging,  the  platform  (when  used  in  place  of  a  charging 
hopper)  being  22  in.  above  the  .ground.  The  construction  is 
nil   of   steel    and    iron.      The   drum    is   cast    in    two   sections  and 


SIDE  AND  PHANTOM  VIEWS  OF  FORT  WAYNE  ELECTRIC  PERCUSSION   ROCK  DRILL 


for  mounting  on  tripod,  column  or  bar.  A  rotating  htlve 
carries  two  hammers  and  is  belt-driven  (850  r.p.m.)  by  the 
driving  motor,  using  a  tightening  idler  pulley  to  give  speed 
variation.  A  round-headed  hammer  strikes  a  round-headed 
cap   or  tappet   block  against   which   the   drill   steel   is  set.      On 


bolted  together.  A  sprocket  for  chain  drive  is  bolted  on 
sections  around  the  middle  of  the  drum.  The  frame  is  of 
steel  channels  and  has  6x2S-in.  wheels.  Steam  engine  and 
boiler,  gasoline  engine  or  electric  motor  can  be  furnished.  The 
price  is  $450  without  power  loader  and  automatic  tank. 
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During  the  past  spring  there  was  (•oni])leted  in  the 
city  of  San  Diego,  Calil'.,  a  large  stadium,  the  cost  of 
which  was  defrayed  by  the  city.  The  structure  will  com- 
fortably seat  '^8,000  people.  The  field  has  a  i/^-mi.  cinder 
track  next  the  railing,  inside  of  which  aic  the  football 
gridiron  and  the  baseball  diamond.  The  atliletic  building 
is  divided  into  four  compartments  (for  men.  boys,  women 
and  girls),  each  with  dressing  room,  lockers  and  showers. 
The  building  incloses  a  patio  large  ciunigh  for  a  handball 


teenth  St.  was  a  graded  and  improved  street  in  a  built-up 
district,  but  it  was  so  graded  that  at  A  St.  (the  first  street 
south  and  parallel  with  the  park  line)  the  drainage  from 
all  directions  went  to  this  intersection.  The  proposition 
to  raise  the  grades  of  Fifteenth  St.  from  B  St.  to  the 
|iark  line  and  of  A  St.  on  each  side  of  Fifteenth  as  far 
as  necessary  and  to  fill  in  the  adjoining  property,  raise 
the  houses,  etc.,  was  put  before  the  property  owners.  This 
<haiige  of  grade  was  to  provide  a   short  haul   for  waste 


FIG.    1.     KXTi;A.MCE   to   municipal   stadium    at   SAN   DIEGO,  CALIF. 


or  basketball  court.  The  locatiou  of  the  stadium  m 
proximity  to  the  high  school  makes  it  a  valuable  adjunct 
to  that  institution. 

The  sum  of  $150,000  was  voted  by  the  people  of  San 
Diego  to  provide  a  stadium  for  Balboa  Park.  Elaborate 
plans  for  a  combination  stadium  and  Greek  theater  were 
prepared  by  Quayle  Bros.  &  Cressey,  architects,  the  under- 
standing with  the  stadium  committee  being  that  should 
their  plans  exceed  the  bond  issue  the  difference  would  be 
raised  by  private  subscription.  When  the  bids  were 
opened  before  the  Board  of  Park  Commissioners,  it  was 
found  that  the  lowest  was  $335,000.  The  park  board 
refused  to  award  the  contract  unless  tlie  committee  raised 
$175,000.  Meanwhile  the  board  called  in  the  writer  and 
requested  that  some  method  be  worked  out  to  save  $30,000 
or  $40,000  in  the  grading  of  the  site. 

The  site  of  the  work  was  the  southern  end  of  the  park 
where  Fifteenth  St.  ended  at  the  south  |)ark  line.      Pif- 

•Consuiting  Englneei',  513  Union  Building,  Sail  Uicgo.  Cullt. 


excavation  from  the  stadium  and  give  a  continuous  sur- 
face drainage  from  the  stadium  south  on  Fifteenth  St. 
The  property  owners  accepted  $3000  to  cover  the  cost 
of  replacing  sidewalks  and  cui'bs  and  raising  their  houses, 
which  they  preferred  to  do  individually,  the  park  board 
to  furnish  the  dirt  to  fill  the  streets  and  property  to  the 
new  elevations.  The  property  owners  lost  about  •'R4000 
liy  not  acce])ting  the  board's  offer  to  do  this  work  for  them. 
As  a  short  haul  on  the  excavation  was  the  solution  of 
the  money-saving  problem,  so  far  as  the  earthwork  was 
concerned,  it  was  necessary  to  make  the  excavation  and 
embankment  quantitie.-;  balance.  This  was  done  by  build- 
ing up  the  embankments  on  each  side  of  the  field  to  carry 
the  concrete  seats.  The  slopes  on  the  inside  were  finished 
30  to  17  and  on  the  outside  2  to  1.  The  cut  was  trimmed 
30  to  17  and  in  the  north  end  was  conical.  The  grading 
specifications  provided  that  these  fills  be  in  6-in.  layers 
thoroughly  wet  and  tamped.  The  dirt  was  dumped  from 
the  wagons,  spread  by  a  mormon  scraper,  rolled  with  a 
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petrolithie  roller,  thoroughly  wet  and  then  rolled  again. 
The  contours  of  the  site  are  shown  in  liglit  linos  in  the 
plan  in  Fig.  2.  Tlie  e.xcavation  consisted  of  about  18  in. 
of  topsoil,  below  which  was  a  layer  of  hardpan  about  18 
in.  thick.  Below  the  hardpan  a  soft  sandstone  was  en- 
countered. Ill  this  sandstone  were  pockets  of  white  sand 
and  at  a  depth  of  40  ft.  was  a  layer  of  sea  shells  cemented 
in  sand.  Tiie  .sandstone  required  loosening  for  the  60-ton 
]i/^-vd.  sliovel,  but  by  the  time  it  had  received  the  final 
rolling  it  had  all  dissolved  to  sand,  containing  just  enough 
clay  to  bind  it. 

Two  tests  were  made  before  the  commencement  of  the 
work  to  determine  if  possible  the  percentage  of  volume  of 
fill  over  cut.  The  first  test  was  made  by  carefully  cutting 
out  a  cubic  yard  in  place  and  putting  it  in  a  yard  box 


solved  to  a  sand  containing  a  slight  amount  of  clay  and 
resumed  the  same  volume  in  embankment  as  in  place. 

The  topsoil  was  first  stripped  from  the  entire  site  and 
put  into  three  piles,  two  at  the  upper  end  and  one  in  the 
center  of  the  field,  at  approximately  the  finished  grade  ele- 
vation. This  top  soil  was  afterward  spread  over  the  field 
and  the  outer  exposed  surfaces  that  are  to  be  covered  with 
verdure. 

The  bulk  of  the  dirt  was  handled  by  one  li/2-yd.  rail- 
road shovel  and  one  %-yd.  revolving  shovel,  delivering 
into  2-yd.  wagons.  The  average  haul  was  about  500  ft. 
and  the  work  was  so  arranged  that  all  except  about  30,000 
yd.  was  on  a  downhill  haul.  When  the  west  fill  reached 
the  point  where  the  grade  was  too  steep  for  the  teams  to 
pull  up  the  loads,  a  cable  was  installed  that  enabled  t'le 


FIG.   2.    PLAN  OF  THE   SAN   DIEGO   MUNICIPAL   STADIUM 


and  thoroughly  tamping  it  dry  as  the  box  was  filled  up. 
The  fill  swelled  20  per  cent,  over  the  cut.  In  the  next 
samjile,  water  was  used  in  tamping,  and  the  fiU  swelled 
but  10  per  cent,  over  the  cut.  It  was  not  thought  advis- 
able, however,  to  depend  on  the  10  per  cent,  swell  of  the 
fill  and  possibly  be  short  of  material  on  the  wind-up.  The 
estimated  quantities  adopted  were  119,842  cu.yd.  excava- 
tion and  118,175  cu.yd.  embankment,  an  excess  excavation 
of  1,667  cu.yd.  The  final  quantities  worked  out  remark- 
ably close  to  this  estimate.  It  was  arranged  to  take  care 
of  any  further  excess  or  a  .shortage  by  raising  or  lowering 
the  elevation  of  the  .stadium  field  without  affecting  any  of 
the  other  work. 

In  finishing  no  changes  were  made  in  the  field  elevation, 
which  was  at  El.  12.5  (Fig.  2),  as  the  contractor  disposed 
of  the  excess  material.  The  test  for  swellage  showed 
about  60  per  cent,  hardpan  and  40  per  cent,  sandstone, 
whereas  the  total  yardage  contained  at)out  95  per  cent. 
sandstone  and  5  per  cent,  hardpan.     Tlie  sandstone  dis- 


enipties  returning  to  the  shovel  to  assist  the  loaded  teams 
to  the  top  of  the  embankment.  The  slopes  were  trimmed 
to  grade  with  a  f  resno  scraper  attached  to  the  center  of  a 
cable,  wliich  passed  through  a  block  at  both  the  toe  and 
the  heel  of  the  slope.  A  team  was  hooked  to  each  end  of 
the  cable  and  the  scraper  hauled  up  empty  and  loaded  on 
downward  trips.  A  portion  of  the  slopes  was  also  plowed 
in  this  manner. 

The  general  layout  of  the  stadium  with  its  structures  is 
shown  in  Fig.  4.  The  original  design  was  revised  to  the 
extent  of  eliminating  the  Greek  theater  and  the  rein- 
forced-concrete  seats,  but  otherwise  was  not  changed. 
The  structures  comprise  a  hor.seshoe-shaped  series  of 
seats — 25  steps  in  all — made  of  concrete  laid  directly  on 
the  ground,  step  approaches  at  intervals  along  the  outside 
slope,  a  rear  entrance,  a  side  entrance  with  toilet  rooms 
attached  and  an  elaborate  front  entrance  of  reinforced 
concrete  (see  Fig.  1)  containing  locker  rooms,  etc.,  and 
an  imposing  colonnade. 
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The  seats  were  cut  out  of  the  slopes  (Fig.  ti),  lommeuc- 
iiig  at  the  toe,  aud  the  eouerete  run  six  steps  at  a  pouring. 
This  method  required  one  form  for  the  face  of  the  riser. 
The  vertical  joiut^i  were  made  by  inserting  sheet-iron 
strips  dipped  in  oil  in  the  wet  concrete  and  pulling  them 
when  the  concrete  had  set  ( Fig.  4 ) .  The  horizontal  joints 
were  made  by  placing  a  strip  of  tarred  paper  on  top  of 


; 
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Typical    Section    +hrouqh     Stond 

KIG.    4.    DETAILS    OP    STEPS    AND    OF    RETAINING    WALT. 
UNDER   ENTRANCE   COLONNADE 


the  riser,  which  was  left  in  the  concrete.  The  joints 
were  put  in  to  provide  for  a  possible  settlement  in  the 
embankment,  to  prevent  bridging  and  irregular  cracks 
and  to  facilitate  any  possible  repair  work.  Eacli  block 
can  be  removed  and  repoured  if  damaged.  Some  of  the 
seats  and  risers  have  been  in  place  eleven  months :  but 
they  show  no  distortion  nor  cracks,  other  than  the  paper 
or  cut  joints. 

The  concrete  walk  at  the  top  of  the  steps  drains  to  the 
seats;  each  row  of  seats  has  a  %-in.  fall  toward  the  field 
and  drains  to  the  lower  concrete  walk.  This  lower  walk 
carries  the  water  south,  out  over  the  two  main  entrance 
steps,  where  it  empties  into  storm  drains.  The  top  walk 
and  all  the  seats  are  laid  on  the  same  rate  of  grade  as  the 
lower  walk.  All  drain  to  the  south  end  of  the  stadium 
as  well  as  toward  the  lower  walk. 

The  field  drains  to  a  catch  basin  in  the  south  end,  and 
%vater  is  led  out  under  the  wall  and  athletic  building  to 
the  main  storm  drain,  which  catches  the  storm  water-; 
from  all  the  stadium  roads. 

The  railing  around  the  field  carries  a  'i-m.  water-main 
equipped  with  hydrants  for  washing  down  the  seats. 
There  is  also  a  water  line  oulside  the  top  walk  for  the 
same  purpose. 

Ret.aixinc  Wali.  TTndek  Colonnade 

The  concrete  wall  at  the  south  end  of  the  field  was  de- 
signed to  carry  It!  columns,  2."»  ft.  high,  supporting  a  con- 
tinuous cornice  S  ft.  high  and  at  the  same  time  to  retain 
a  16-ft.  till  on  its  north  side;  the  south  side  is  used  fo: 
playing  handball.  Fig.  4  shows  the  design  and  Fig.  5  the 
early  part  of  this  construction.    The  wall  was  made  in  one 
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FIG.    5.    RETAINING    WALL    UNDER    CONSTRUCTION 

continuous  pouring  and  has  no  joints.  The  face  of  tlie 
wall  extends  dowu  from  the  top  17.25  ft.,  being  1  ft.  below 
the  finisiied  grades  on  the  south  side  of  the  wall,  the  foun- 
dation for  the  buttresses  going  from  1  to  13  ft.  deeper. 

The  concrete  mix  used  was  one  part  cement,  two  parts 
washed  river  sand  and  four  parts  river  gravel,  crushed 
to  ^-in.  size  and  washed.  When  the  forms  were  stripped 
the  wall  presented  smooth  surfaces  without  pockets.  Tiii< 
same  mix  was  specified  for  the  concrete  seats  and  risers. 

Bids  were  called  for  on  the  entire  work,  but  in  two 
part.< — (1)  grading  and  (2)  general  construction — with 
the  provision  that  the  park  board  reserved  the  right  to  do 
the  grading  work  itself  or  let  the  contracts  separately. 
The  contract  was  let  in  two  parts  for  $11,050  less  than 
the  lowest  bid  for  the  entire  job.  The  basis  for  the  earth- 
work i)ids  was  110,000  cu.yd.  excavation  and  7,000  cu.yd. 
topsoil,  and  the  two  lowest  bids  were  as  follows : 

F.  O.  Engstrum  Co.: 

110,000  cu.yd.  excavation  at  3r>c $38,500 

7,000  cu. vd.  topsoil  at  Sue 2.450 

All    other    worlc 72,(594 

Total   bid    $113,644 

C.  L.  Hyde  Construction  Co.: 

110,000  cu.yd.   excavation  at   24c $2S,400 

7,000  cu.yd.   topsoil  at  50c 3,500 

All    other    worlc 93,000 

Total  bid   $122,900 

Contracts  as  let: 

To  C.  L.  Hyde  Construction  Co.,  for  grading $29,900 

To  P.  O.  Engstrum  Co.,  all  other   worli 72,694 

Total    contract    $102,594 

The  actual  amount  paid  the  contractors  was  $9,044.68 
more  than  these  figures,  because  of  excess  yardage  over 


FIG.   6.    LAYING   STEPS   FOR  SAN   DIEGO  STADIUM 

the  basis  of  the  bid,  force  account  work,  and  extras  on 
general  construction. 

In  addition  tlie  cost  of  engineering,  superintendence, 
architects,  damages,  inspection,  advertising,  blueprints, 
stationery,  photographs,  hardware,  water  meter,  planting 
and  other  improvements  was  not  covered  by  the  contracts. 

Quayle  Bros.  &  t'ressey  did  all  the  architectural  design- 
ing and  to  them  should  be  given  the  credit  for  all  the 
utility,  conveniences  and  beauty  of  the  entire  structure. 
H.  S.  Ervay  and  the  writer  worked  out  all  the  engineering 
|iroblems,  including  the  grades,  seats,  retaining  wall, 
drainage  and  estimated  costs.  It  was  necessary,  of  course, 
to  work  in  conjunction  with  the  architects  to  keep  the 
costs  within  the  appropriation.  The  estimate  of  cost  was 
$140,000.  The  park  eommi.s.sioners  retained  the  writer 
as  Engineer  and  Superintendent  of  Construction  until 
the  completion  of  the  work.  It  was  dedicated  to  the 
]niblic.  May  31,  1915,  at  which  time  about  20,000  people 
were  seated  in  it. 


The  Average  Discliarjuie  of  the  Tennes.«iee  River  at  points  in 
North  Carolina  and  Virginia  where  the  river  joins  the  Ohio 
has  been  investigated  by  the  United  States  Geological  Survey 
during  the  past  year,  and  the  findings  were  recently  reported. 
The  average  flow  of  the  river  at  its  mouth  is  63,000  cu.ft.  per 
sec.  This  figure  was  determined  by  averaging  the  figures  of 
a  39-yr.  period  (1S75  to  1913).  Tlie  report  gi\  es  the  daily  flow 
at  Chattanooga  since  1874;  at  Florence.  Ala.,  since  1S95,  and 
at  Jolmsonville,  Tenn.,  since  1890.  The  average  discharge  at 
Chattanooga  is  33,400  sec. -ft.:  at  Florence,  38,400;  at  Johnson- 
ville,  42.000.  The  Geological  Survey  has  also  reported  on  the 
areas  drained  by  important  rivers  in  the  neighborhood  of  the 
Tennessee.  The  Cumberland  River  drains  an  area  of  17,900 
sq.mi.:  the  Tennessee,  40,700;  the  Kanawha,  12.200;  the  Miami, 
5410;   the  Wabash.  32,900.  and  the  Allegheny,  11,700. 


FIG.   7.      THE   COMPLETED  SAN   DIEGO   MUNICIPAL   STADIUM  WITH  ITS  OPENING-DAY  CROWD 
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The  llartucll  Draiiiajic  and  Lcvt'C  District  has  an  area 
of  about  10,000  acres  in  the  northwestern  part  of  Greene 
County,  Illinois.  The  elevation  of  the  bottom  land 
varies  from  42G  ft.  to  410  ft.  ( .M('ni]iliis  ilahim)  and  that 
of  the  river  varies  from  I'.'.'i  It.  to  I  10. 5  ft.  Under  these 
conditions  it  was  necessary  to  levee  the  district,  and  iis 
the  river  is  at  flood  stage  during  the  crop  season  it  is 
necessary  to  piini]>  the  run-off  at  the.se  times. 

l{.\iNi'ALL  AM)  Run-Off  in  Levee  Distiuct 

The  levee  extends  along  three  .sides  of  the  district,  and 
has  a  total  length  of  13  mi.  It  is  4  I't.  above  the  highest 
known  water,  antl  has  a  slope  of  1  on  ;i  for  the  river 
side  and  1  on  2  for  the  land  side,  with  a  crown  of  6  ft. 
Its  only  break  is  at  the  gravity  outlet  at  the  southwest 
corner  of  the  district.  This  is  a  concrete  structure  with 
wing  walls  to  hold  back  the  fill  and  three  42-in.  riveted 
steel  pipes  provided  with  hand-operated  sluice  gates.  The 
elevation  of  the  bottom  of  these  pipes  is  421. ,'5  ft.  and 
the  top  of  the  concrete  wall  is  level  with  the  levee  top. 

The  rainfall  in  this  section  averages  about  35  in.  per 
year.  The  run-ofE  is  about  31%,  but  as  there  is  consider- 
able seepage  from  the  river,  3(!%  was  u.sed  in  estimating 


The  trash-rack  (which  has  not  yet  been  built  owing  to 
the  immediate  need  of  pumping)  will  e.\tend  acro.ss  the 
main  ditch  75  ft.  east  of  tlie  suction  bay.  It  will  consist 
of  a  concrete  foundation  and  cutolf  wall  and  concrete  piers 
carrying  steel  I-beams  to  hold  the  tops  of  steel  bars, 
rnS^i'Yi  in.,  spaced  2  in.  c.  to  c.  Tlie  lower  ends  of  these 
will  I'l'sl  (in  the  concrete  foundation. 

Tlu'  back  wall  of  the  suction  bay  forms  |)art  of  the 
building  foundation.  The  remainder  of  the  foundation 
is  1:2:5  concrete.  The  (J-in.  floor  of  the  building  is  of 
1:21/2:5  concrete,  reinforced  with  woven  wire  netting. 
Level  with  the  top  of  the  floor  and  extending  7  ft.  below 
it  are  the  foundations  for  the  pumps  and  motors.  The 
building  is  65x30  ft.  in  plan  with  brick  walls  and  a 
slate  roof.  A  5-ton  traveling  crane  runs  on  10-in.  I-beams 
carried  by  pilasters  along  the  west  wall  and  12-in.  1- 
beams  on  steel  columns  <along  the  center  of  the  building. 

The  three  pumps,  made  by  the  Alberger  Pump  &  Con- 
denser Co.,  are  of  the  double-suction,  centrifugal,  hori- 
zontal-shaft, volute  type,  with  30-in.  discharge.  These 
are  shown  in  Fig.  2.  The  impellers  are  of  bronze.  The 
24-in.  suction  pipes  are  of  V^-in.  steel  plates.  They 
extend  through  the  floor  and  back  wall  of  the  suction  bay, 
and  have  bell  ends  12  in.  from  the  floor  of  the  bay.  The 
30-in.  discharge  pipes  are  of  similar  construction.  They 
extend  through  the  west  wall  of  the  building    (Fig.  3) 
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the  puuipage.  The  pumping  jilaiit  was  designed  to  remo\e 
1,4  i'l-  of  rainfall  from  the  entire  watershed  in  24  hr. 

The  run-off  is  conveyed  by  open  ditches  and  tile  drains. 
The  main  ditch  leading  direct  to  the  pumping  plant  and 
gravity  outlet  is  11,284  ft.  long.  It  has  a  bottom  width 
of  from  35  to  22  ft.  and  a  depth  of  from  13  to  8  ft.  Lat- 
eral No.  1,  which  empties  into  the  main  ditch,  is  16,632 
ft.  long  and  from  12  to  24  ft.  wide  on  the  bottom,  with 
an  almost  constant  depth  of  9  ft.  Lateral  No.  2,  a  con- 
tinuation of  the  main  ditch,  is  13,130  ft.  long,  from  22 
to  18  ft.  bottom  width,  and  averages  8  ft.  deep.  Lateral 
No.  3,  another  branch  of  the  main  ditch,  is  11,150  ft.  long, 
with  other  dimensions  similar  to  No.  2.  The  bank  slope 
of  all  the  ditches  is  1  on  1,  and  tlie  fall  varies  from  0.5 
to  1.2  per  mile.  The  main  ditch  proper  terminates  at 
the  suction  bay,  a  branch  leading  off  to  the  gravity  outlet 
about  300  ft.  south  of  the  pumping  station. 

A  general  cross-section  of  the  pumping  station  is  .shown 
in  Fig.  1.  The  suction  bay  is  built  of  1:3:5  concrete, 
reinforced  in  both  the  floor  and  walls  with  triangular- 
mesh  expanded  metal.  The  floor  is  12  in.  thick,  and 
the  back  and  end  walls  are  4.5  ft.  at  the  base. 


and  converge  on  curves  of  21  ft.  from  20  ft.  to  5  ft.  c.  to 
c.  at  the  top  of  the  levee,  and  then  run  parallel  with  each 
other  down  the  levee  and  through  the  back  wall  of  the  dis- 
charge bay.  The  ends  are  provided  with  flap  valves 
(Fig.  1). 

The  pumps  have  2-in.  drain  pipes  running  from  the 
bottom  of  the  volute  under  the  floor  to  a  common  valve 
box  built  in  the  floor,  and  are  drained  into  the  suction 
bay.  The  pumps  are  guaranteed  for  a  capacity  of  22,500 
gal.  per  min.,  an  efficiency  of  75%  at  21-ft.  total  dynamic 
head  and  300  r.p.m.;  68%  at  12  ft.  head,  251  r.p.m.,  and 
58%  at  8  ft.  head,  251  r.p.m. 

Pi'jip  Drive  Axn  Speed-Change  Device 

Each  pump  is  driven  by  a  150-hp.  12-pole  motor  of 
the  slip-ring  type  for  2,200-volt  three-phase  GO-cycle  al- 
ternating current.  They  run  at  600  r.p.m.  wnth  no  load. 
They  are  guaranteed  to  withstand  a  voltage  of  5,000 
volts  for  one  minute  and  to  have  a  full-load  efficiency 
of  90%,  with  an  89%  power  factor.  They  are  con- 
nected to  the  pum])s  by  44-in.  Morse  silent  chains  of 
2-in.  pitch,  w4iich  are  guaranteed  to  give  an  efficiency  of 
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hook.'d  ovor  Ihc  |nilley  is  used  to  jiull  off  thp  latter.  The 
new  pulley  is  lowered  into  phu-e  hv  a  sliug  from  the 
Iraveliiiir  crane,  and  another  jacking  device,  which  is 
liooked  to  the  arms  ol'  the  motor  frame,  is  then  used  to 
pull  this  pulley  upon  the  shaft.  The  one  man  iu  charge 
of  the  plant  can  change  the  pulleys  on  all  three  motors 
^mmI  Iki\c  the  pumps  ruuuiug  again  in  :'>0  inin. 

The  l:iri;c>t  pulleys  will  seldom  he  used,  [irobahly  once 
111  three  or  tour  years.  The  smallest  and  intermediate 
pidleys  will  he  interchanged  prohahly  three  or  fonr  times 
:i  year.  The  pum]is  (with  small  pulleys  in  place)  were 
>tnrted  .Man  h  'iO.  and  ran  lor  HO  days  before  it  was 
necessary  to  apply  the  intermediate  pulleys  on  account 
of  high  water.    These  remained  in  use  during  the  exceed- 


"^  t^v         ShoinBhcJr 
1-  .y^ti^  Ihn^^fn^ CrcTTK 


'I  (/-■: 


FIG.   :.     DRAI.NWGE  I'UMPIxN'G   PLANT  WITH  CHAIN  DRIVE 
FROM  ELECTRIC  MOTClRS  TO  CENTRIFUG.AL  PUMPS 


Pulley  Removing  Device 

^x-^  Roc/s,  hooJrecf 
Mo-for  Frarrre 


Device  -for  Placing 

Pulley  on  Sho-fi- 


98%.  Each  motor  is  equipped  with  pulleys  of  three  sizes 
to  give  the  pumps  the  speed  required  at  the  various  heads. 
Power  is  supplied  by  the  Northwestern  Power  Co.,  of 
Keokuk.  Iowa,  and  is  transmitted  to  Hull,  111.,  at  110,000 
volts,  two-phase.  There  it  is  transformed  and  goes 
through  a  frequency  changer  and  is  transmitted  from 
there  at  33,000  volts,  three-phase.  The  total  distance 
of  transmission  is  about  120  mi.  The  substation  is  in 
the  northeast  comer  of  the  pumping  station. 

The  pipes  for  priming  the  pumps  are  taken  from  the 
discharge  pipes  on  top  of  the  levee,  3-in.  air  lines  being 
brought  into  the  building  overhead  and  through  a  safety 
tank  10  ft.  long  and  3(;  in.  diameter  to  a  compressor 
run  by  a  10-hp.  motor.  The  purpose  of  the  tank  is  to 
catch  the  entrained  water.  The  pipe  from  the  vacuum 
pump  is  taken  out  at  the  top  of  the  tank.  This  method 
has  proved  superior  to  the  barometric  column  method. 

This  is  said  to  be  the  largest  drainage  pumping  plant 
on  the  Illinois  River,  and  probably  the  largest  electrically 
operated  drainage  pumping  plant  in  the  country. 

Method  of  Vakyixg  Puiip  Speed 

The  speed  of  the  pumps  is  varied  to  suit  the  conditions 
of  water  level  by  changing  the  chain  .sprocket  on  the  mo- 
tor shaft.  Three  pulleys  are  employed,  with  diameters  of 
8.11,  9.06  and  11.27  in.,  made  with  a  slip  fit  on  the 
shaft.  The  apparatus  used  in  making  the  change  is 
shown  in  Fig.  4.  The  sag  of  the  chain  is  taken  out  by 
placing  a  pair  of  rigid  frames  beneath  it.  The  frame  for 
the  upper  run  of  the  chain  is  bolted  to  it  at  one  end,  and 
its  other  end  is  raised  by  the  hoisting  chain  of  the  trav- 
eling crane.  The  frame  of  the  lower  run  of  the  chain  i< 
raised  by  a  jack. 

The  motor  is  then  shifted  inward  by  means  of  its  takc- 
uj)  screws  until  the  pulley  is  clear  of  the  lugs  on  the  chain. 
A  screwjack  device  placed  on  the  end  of  the  shaft  and 


FIG.     4.    APPARATUS    USED     IN     CHANGING    THE     CHAIN 

SPROCKET   PULLEYS   ON   THE   MOTOR    SHAFT   TO 

VARY  THE  SPEED  OF  THE  PUMPS 

ingly  rainy  period  and  consequent  high-water  stage  of 
tlie  river.  At  the  beginning  of  the  dry  season  in  the  fall 
the  small  pulleys  will  be  replaced  and  will  probably  con- 
tinue in  service  until  next  sjjring. 

The  tests  so  far  made  have  been  insufficient  to  deter- 
mine exactly  the  friction  head.    The  present  instructions 


DISCHARGE   PIPES   OF   DRAINACJB   STATK)N    A.N"U 
OVERHEAD  LINES  FOR  PRIMING  PUMPS 
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to  the  operator  are  to  use  tlic  small  pulleys  for  heads  of 
Irom  0  to  4  ft,  the  intornK'diatcs  I'or  from  4  to  IOI/2  ft., 
iind  the  larjie  imlleys  for  heads  iihovc  lOi/o  ft.  These  are 
static  heads  only. 

Ol'KKA'l'KIX    AMI    l<]\(llNHKIilX(i 

Tlicre  is  M  iirirk  dwelling,  ahout  :!()()  ft.  I'rom  tlic 
pumpiiiff  statidii,  lor  Ihc  iisr  of  the  (i|u'i-atiir.  wiui  is  also 
sup]ilied  with  a  iiiotdr  l«iat.  lie  is  emidoyod  12  months 
in  the  year  and  is  requin'cl  to  send  daily  reports  to  the 
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FIG.    5.      PAILY-REPORT   FORM,    H.VRTWEI.L   STATION 

distriet  enfiineer  on   the   fonn    (^'aX.^V-;   '"•)    shown   in 
Fij;.  5. 

These  worl<s  were  desij^ned  liy  11.  L.  ('aldweil.  Chief 
Knjiineer  of  the  Caldwell  Engineering  Co.,  Jacksonville, 
HI.,  and  were  huilt  under  the  supervision  of  S.  J.  Dalton, 
Jr.,  Field  Engineer.  The  contractors  were  as  follows: 
Levee  reinforcing,  Barston  &  ilillard,  Peoria,  111.;  pump- 
ing .station,  Arrow  Engineering  Co.,  St.  Louis,  Mo.;  grav- 
ity outlet,  J.  D.  Weaver,  Jacksonville,  111.;  ditches,  E.  H. 
&({.  A.  :\IeWi!lianis.  Chiea-o.  Til. 


By  Kexxeth  A.  Heuox* 

Where  open  unlined  earth  canals  are  used  for  the 
distribution  of  water  in  an  irrigation  system  a  large  part 
of  the  water  appropriated  is  lost  in  transmission  be- 
tween the  source  of  supply  and  the  farms.  To  deter- 
mine just  what  this  loss  amounts  to  in  the  Modesto 
Irrigation  District,  in  California,  a  .series  of  measure- 
ments was  made  by  me  during  the  irrigation  season 
of  1914. 

Owing  to  the  warm  summer  temperature  and  the  sandy 
formations  and  soils  of  the  district,  the  transmission 
losses  were  found  somewhat  higher  than  is  ordinarily 
the  case.  These  losses  are  divided  into  those  from  seep- 
age, evaporation  and  leakage.  The  evaporation  loss  is 
such  a  small  part  of  the  seepage  loss  that  no  effort  wa:< 
made  to  distinguish  between  the  two,  which  were  combined 
and  called  seepage.  The  following  general  methods  were 
pursued  in  determining  the  seepage  losses.  A  time  was 
.selected  when  the  flow  of  a  lateral  or  canal  had  been  con- 
stant for  some  hours.     It  was  then  measured  with  an  A. 

•Irrigation   Engineer,   Modesto,   Calif. 
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Lietz  current  meter  at  the  head,  or  at  the  high  end  of 
tlic  portion  of  tiie  lateral  or  canal  section  under  observa- 
tion. Measurements  were  made  at  points  lower  down 
after  such  ]ieriods  of  time  as  it  was  computed  would  he 
rei|nii-e(l  by  the  same  water  that  was  last  measured  tit 
reaili  the  new  measuring  point.  As  some  of  tiie  canal 
sections  under  observation  wei'e  as  much  as  nine  miles  in 

length  an  entire  day 
was  frc(jiiently  re- 
quired to  obtain  the 
measurements  on  one 
lateral.  All  visible 
losses  from  the  canal, 
such  as  leaks  through 
bo.ves,  water  turned 
out  of  the  canal  into 
another  eanal  and 
leaks  through  l>ank>, 
were  carefully  meas- 
ured. Large  irriga- 
tion heads  (average 
20  sec. -ft.)  are  uh'i\ 
in  this  district,  and 
consequently  the  flow 
in  laterals  is  nol 
subject  to  as  many 
variations  as  is  the 
case  where  a  large 
number  of  small 
beads  are  drawn, 
from  a  lateral.  After 
the  last  measure- 
ment was  made  on  tiu'  low  end  of  the  section  under 
observation,  it  was  ascertained  if  the  intike  discharge 
at  the  high  end  of  the  section  had  remained  constant. 
Where  any  material  change  happened  the  measurements 
were  repeated. 

All  the  most  important  canal  and  main  lateral  trans- 
mission losses  were  checked  by  a  system  of  daily  gag;' 
readings  and  measurements,  which  were  carried  on 
throughout  the  season.  As  a  result  of  all  the  measure- 
ments made,  the  accompanying  curve  has  been  drawn 
to  show  the  average  loss  per  mile  in  canals  and  laterals 
of  various  capacities.  In  a  number  of  instances  the  re- 
sults were  quite  different  from  what  the  curve  would 
indicate,  but  cases  of  this  kind  were  explained  by  loeal 
conditions. 

It  is  thought  that  this  curve  represents  average  con- 
ditions in  generally  sandy  areas  such  as  exist  in  the  San 
Jnaijuin  and   Sacramento  Valleys  in   California. 

Industrial  Accident  Sfatistics — The  industries  which  con- 
tribute the  greater  number  of  fatal  accidents  are  railway 
employments  and  agricultural  pursuits,  each  group  being 
responsible  for  approximately  4,200  fatalities  a  year.  Coal 
mining  contributes  more  than  2,600,  and  building  and  con- 
struction work  nearly  1,900.  General  manufacturing,  while 
employing  large  numbers,  produces  only  1,S00  fatal  accidents. 
When  the  fatality  rates  are  considered,  i  letal  mining  ranks 
as  most  hazardous,  with  a  rate  of  4  per  1,000;  coal  mining 
coming  next,  with  3.5,  and  fisheries  and  navigation  following 
with  a  rate  of  3  per  1,000.  Manufacturing  industries  as  a 
whole  rank  lowest,  with  a  rate  of  0.25.  The  United  States 
Bureau  of  Labor  Statistics  of  the  Department  of  Labor  has 
just  issued,  as  Bulletin  157,  a  report  on  this  subject  by 
Frederick  L.  Hoffman.  The  conclusion  reached  is  that  the 
number  of  fatal  industrial  accidents  among  American  wage- 
earners,  including  both  sexes,  may  be  conservatively  estimated 
af  25,000,  and  the  number  of  injuries  involving  a  disability 
of  more  than  four  weeks  at  approximately  700.000, 
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SYXOPSl!-' — .I"  analil-^i'i  of  thf  hir/hirai/  prohh'iu 
of  Illinoii:  and  the  Middle  W'eKl.  where  good  Incril 
mnferial  for  roadhnilding  is  siarre.  Disciissex  hnu 
an  attempt  has  been  made  to  solve  these  problems 
i7.s  economicallji  a-i  possible  bi/  derising  types  of 
brirk  and  conrrete  roads  to  fit  rural  rnndHioni^. 

The  proposed  sy.«tera  of  state-aid  roads  in  Illinois  com- 
prises some  15,000  mi.  and  includes  the  main  rural  high- 
ways in  each  of  the  10,?  ((unities  of  the  state.  With  a  con- 
struction problem  ol  tins  magnitude  and  rapidly  chang- 
ing traffic  conditions  the  important  matter  is  not  to  com- 
plete the  entire  system  within  a  specified  time,  but  to 
construct  in  each  locality  roads  of  such  types  and  dimen- 
sions as  economically  to  satisfy  present  traffic  require- 


ilesiralile  that  Hie  nuiiimum  width  of  right-of-way  for 
mII  nuiiTi  traveled  county  roads  be  50  ft.  Cuts  and  fiUs 
will  in  many  cases  require  a  width  of  60  or  70  ft.,  or  even 
more. 

Where  a  highway  crosses  a  valley  it  is  particularly  de- 
sirable that  the  width  of  right-of-way  be  ample  to  afford 
space  for  borrow-pits,  in  order  that  the  necessary  mate- 
rial may  be  provided  economically  for  the  construction 
of  the  embankment.  For  this  additional  width  the  cost 
of  farm  land,  even  at  $300  or  $400  an  acre,  is  almost 
negligible  when  compared  with  the  expense  necessarily 
incurred  where  filling  material  must  be  moved  for  a  dis- 
tance of  over  300  ft. 

Since  the  true  function  of  a  highway  is  not  the  trans- 
portation of  freight  at  a  minimum  cost,  it  is  evident  that 
great  expense  in  making  grades  easier  than  about  3  per 


SIX-FOOT  EARTH  SHOULDKRS  AND  LARGE  SIDE  DITCHES  FOR  SURFACE  DRAINAGE,   18-FT.   CONCRETE 
ROAD,    ILLINOIS    HIGHWAY    COMMISSION 


ments,  and  in  addition  be  susceptible  of  reasonable  modifi- 
cation to  meet  the  requirements  of  the  future. 

In  a  state  having  a  gross  area  of  55,000  sq.nii.  there  is 
such  a  wide  variety  of  conditions  as  to  admit  the  economi- 
cal construction  of  very  many  different  types  of  highway. 
Therefore  it  is  not  practicable,  nor  even  desirable,  to 
attempt  the  design  of  standard  cross-sections  to  cover  all 
the  conditions  encountered.  Nevertheless,  a  certain  num- 
ber of  these  cross-sections  constitute  the  group  most  fre- 
ipiently  used,  and  which  are  termed  "standard." 

The  necessary  width  of  right-of-way  is  governed  largely 
by  the  topographic  conditions,  but  also  by  the  type  of  the 
proposed  improvements.  On  rural  highways  paved  with 
brick  or  concrete  there  can  he  found  no  condition  in  the 
proposed  Illinois  state-aid  system  ithat  will  properly 
admit  of  a  right-of-way  narrower  than  (0  ft.    It  is  highly 


•Road      Engineer, 
Sprincfleld,   III. 


Illinois     State      Highway      Department, 


cent,  is  not  warranted  by  traffic  considerations  alone. 
Excessive  cuts  in  order  to  provide  an  easy  gradient 
through  ordinary  ridges  merely  add  diificulties  to  the 
drainage  problem. 

Except  for  comparatively  short  lengths  over  ridges, 
it  is  particularly  desirable  that  the  width  of  graded  road- 
way be  not  less  than  38  ft.  in  order  to  provide  for  the 
maintenance  of  an  earth  road  on  each  side  of  the  pave- 
ment, where  this  has  only  a  10-ft.  width.  For  probably  at 
least  nine  months  of  the  year  weather  conditions  in 
Illinois  admit  of  the  economical  maintenance  of  an  earth 
road  to  a  degree  of  perfection  that  induces  the  greater 
portion  of  the  traveling  public  to  abandon  the  pavement. 

If  the  graded  roadway  is  less  than  28  ft.  in  width  it 
becomes  necessary  to  construct  the  pavement  off  the 
center  line  of  the  highway  and  have  the  entire  earth  road- 
way on  one  side.  One  objection  to  this  is  that  in  going 
in  a  certain  direction  the  loaded  vehicle  on  the  pavement  is 
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required  to  take  to  the  earth  road  almost  entirely,  for  the 
vehii'le  coming  in  the  opposite  direction  has  practically 
no  o])portunity  to  tnrn  out,  even  though  it  be  enrpty.  A 
counteracting  objection  to  a  pavement  on  the  center  line 
is  the  necessity  for  maintaining  two  jiarallel  earth  roads. 

It  yet  remains  to  he  jiroved  whether  it  is  more  econom- 
ical to  maintain  an  earth  road  15  ft.  wide,  and  accommo- 
dating tratHo  in  both  directions,  than  to  maintain  two 
earth  roads  each  9  ft.  wide.  Considering  the  possibilities 
of  future  development,  it  w-ould  seem  that  the  pavement 
should  be  at  least  approximately  in  the  center  of  the 
liighway. 

\\'herever  practicable  the  side  ditches  are  constructed 
with  a  3-ft.  horizontal  base  2  ft.  lower  than  the  crown  of 
the  finished  pavement.  The  horizontal  base  is  not  alw'ays 
economically  practicable,  but  is  dependent  largely  upon 
the  character  of  the  soil  and  also  upon  the  contractor's 
facilities  for  doing  the  W'ork.  A  V-ditch  is  about  6  in. 
deeper  than  the  flat-bottom  ditch.  Its  additional  capacity 
is  practically  negligible,  but  under  certain  soil  and  other 
conditions  it  can  be  more  economically  built  by  machine 
work  than  the  flat-bottom  ditch. 

For  short  stretches  o\er  ridges  the  width  of  the  graded 
roadway  may  economically  be  narrowed  to  about  18  ft. 
as  a  minimum,  if  provision  is  to  be  made  for  two  lines 
of  traffic.  The  practicability  of  this  construction  depends 
largely  on  the  omission  of  deep  ditches  orij  the  ridges, 
where  but  a  very  small  amoimt  of  water  needs  to  be  taken 
care  of  by  the  surface  drains. 

Discussiox  OF  Xew  Ckoss-Sections 

Cross-Section  1 — The  lt)-ft.  concrete  pavement  is  pai'- 
ticularly  applicable  for  light  or  medium  horse-drawn 
traffic,  where  the  loaded  vehicles  move  largely  in  one 
direction  and  the  pleasure  vehicles  are  more  or  less  equally 
divided  with  respect  to  their  direction  of  travel.  Except 
for  a  small  amount  of  slow-moving  traffic,  10  ft.  is  the 
narrowest  width  a  concrete  pavement  should  ever  have 
in  Illinois,  even  on  a  level  tangent. 

Concrete  pavements  which  are  only  about  8  ft.  wide, 
where  the  coarse  aggregate  used  is  of  sedimentary  origin, 
readily  yield  along  the  wheel  tracks  under  moderate  steel- 
tired  traffic.  The  10-ft.  width  affords  more  or  less  oppor- 
I  unity  for  distribution  of  the  wear,  and  consequently  this 
width  of  pavement  is  more  durable.  The  combination  of 
conditions  that  make  the  ado))tion  of  a  ]0-ft.  cross-section 


advisable  is  not  so  commoji  in  Illinois  as  might  be  inferred 
from  the  general  preference  given  it  by  officials  in  many 
of  the  counties. 

I  Mk.miii,!  I  ^   ,\M>  W'liiiii  uf  1'avkjient 

Inasmuch  as  tlic  durability  of  a  concrete  ]iavement  is 
measured  largely  by  tlie  wearing  qualities  of  the  coarse 
aggregate  used,  it  is  evident  that  under  Illinois  conditions, 
where  practically  the  only  coarse  aggregate  available  is 
limestone  or  dolomite,  there  are  no  very  strong  arguments 
for  a  10-ft.  concrete  pavement  where  horse-drawn  traffic 
is  heavy.  Were  diabase  or  other  forms  of  good  igneous 
rock  available,  the  situation  would  be  somewhat  modified. 
A  sandy  clay  soil  for  the  shoulders  favors  a  10-ft.  width, 
while  gumbo  and  buckshot  soils  discourage  its  adoption. 

Cross-Section  2 — This  is  identical  with  cross-section  1, 
except  that  the  roadway  is  on  a  fill  and  is  only  28  ft.  wide. 
The  reason  for  the  reduction  of  the  width  is  to  meet  the 
many  cases  that  arise  where  funds  are  not  available  for 
more  expensive  first-cost  construction,  and  also  to  keep 
the  embankment  within  the  limits  of  the  highway. 

Cross-Section  3 — The  use  of  this  cross-section  is  in- 
tended to  be  confined  to  short  lengths  of  road  over  ridges. 
Excessive  expense  due  to  e.xcavation  is  avoided  by  i)ro- 
viding  a  graded  roadway  only  18  ft.  in  width,  and  by 
meeting  the  drainage  requirements  with  concrete  gutters. 
This  cross-section   virtually  jirovides  an   IS-ft.  roadway. 
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since  the  sliallow  cotic-rete  gutters  take  the  traffic  as  well 
as  the  pavement  projier.  This  coiistriictiou  is  adopted 
only  where  little  water  is  to  be  cared  for. 

Ileretolore  this  cross-.sec-tion  was  designed  with  groiit«d 
macadam  gutters,  hut  the  impracticability  of  constructing 
gutters  of  a  type  other  than  that  of  the  pavement  was 
soon  demonstrated.  While  tlie  15-ft.  concrete  pavement 
is  being  laid  there  is  but  little  additional  labor  exj)ense 
incurred  in  laying  the  concrete  gutters  as  a  |inrt  of  the 
]  lavement. 

During  con.struction  the  ])Iacing  of  the  concrete  in  the 
pavement  proper  is  always  just  a  few  feet  in  advance  of 
the  gutter.  The  thin  forms  along  the  line  of  the  pave- 
ment pro]ier  are  removed  as  soon  as  the  concrete  for  the 

t<- - - io' ->1 
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satisfactorily  admits  of  two  lines  of  horse-drawn  traffic, 
and  answers  with  more  or  less  satisfaction  the  require- 
ments of  two  lines  of  motor  traffic  at  normal  speeds  when 
siich  traffic  is  not  very  dense. 

Cross-Section  5 — This  is  practically  identical  wjth 
cross-section  4,  except  that  it  is  for  a  roadway  on  an  em- 
bankment 32  ft.  in  width.  The  most  developed  areas  of 
Illinois  require  a  graded  roadway,  even  on  comparatively 
high  embankments,  of  not  less  than  32  ft.  in  width. 
These  cross-sections  are  not  strictly  consistent,  but  are 
designed  to  meet  local  requirements  and  preferences. 

Cross-Section  6 — Except  under  extremely  dense  traffic 
conditions,  cross-section  fi  owes  its  existence  entirely  to 
the  motor  vehicle.     For  two  fast-moving  lines  of  motor 
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gutters  has  been  placed;  consequently  they  become  part 
of  the  pavement.  The  economy  of  this  cross-section  is 
not  at  once  appreciated  from  the  office  point  of  view,  but 
becomes  established  when  considered  from  the  contractor's 
viewpoint. 

The  grouted  nuicadam  gutters  cannot  be  constructed 
simultaneously  with  the  pavement  because  time  has  to  be 
given  for  the  concrete  to  season.  This  delay,  in  addition 
to  the  new  labor  operations,  equipment,  etc.,  to  be  em- 
ployed in  constructing  the  grouted  macadam  gutters, 
jiractically  demands  the  substitution  of  concrete. 

This  cross-section  is  applicable  for  all  motor-traffic  con- 
ditions and  for  all  reasonably  heavy  hor.se-drawn  traffic 
conditions  where  there  are  two  lines  of  traffic. 

Cross-Section  4 — The  15-ft.  width  of  concrete  pave- 
ment is  rapidly  growing  in  favor  in  Illinois.    This  width 


traffic  safety  recpiires  that  the  width  of  the  pavement  be 
not  less  than  18  ft.  An  18-ft.  concrete  or  brick  pavement 
constructed  on  a  highway  upon  which  there  has  never 
been  a  pavement  of  any  kind  can  only  mean  a  sudden 
revolution  of  traffic  conditions.  Logically  this  type  would 
be  reached  by  successive  developments  of  less  expensive 
construction  and  of  narrower  widths. 

Cross-Section  7 — This  is  identical  with  cross-section  6, 
except  that  the  roadway  is  on  an  embankment  and  is  33  ft. 
in  width. 

Cross-Section  8 — Like  cross-section  3,  this  is  especially 
applicable  for  .short  lengths  over  ridges.  The  virtual 
roadway  is  21  ft.  It  would  seem  that  conditions  are  not 
frequently  encountered  that  would  warrant  the  adoption 
of  this  cross-section,  because  of  the  additional  width  pro- 
vided. 
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Cross-Section  ;>--lt  will  lir  im.I.iI  iIkiI,  licijinninjT  \vitl> 
1  ross-section  !•.  \hv  \:iniili(>n  Iimih  the  iiri'iM'diiig  cross- 
sections  is  ((Hifini'il  .iliimsl  cntirplv  Id  tlii'  >  liMi'mtcr  cil 
the  pavonu'iit.  In  ailililion  tn  Im'Iiil;'  ii|i|ihr;ilili'  niulcr  all 
conditions  noted  nnder  cross-section  ),  it-  is  also  snitalilc 
for  the  most  severe  liorse-drawn  trattic  lo  he  found  in  any 
rural  coniniimity  in   Illinois. 

As  a  rough  nNcrn-ic  it  has  hccn  fonnd  llial  the  conlracl 
price  of  the  pavement  pro])er  ( cross-sect nui  !l)  over  and 
ahove  that  of  the  concrete  cross-section  1  is  ahout  70c.  per 
sq.yd.  Cross-section  fl  nuikes  u.se  of  local  aggrefjates  for 
the  concrete,  which  as  a  rule  are  less  ex])ensive  than  the 
imported.  Local  sand,  gravel  and  stone  in  Illinois  are 
not  always  acceptable  for  coiicrric  iia\cnicnts,  but  with 
judgment  they  can  usually  be  employed  with  safety  and 
economy  in  the  construction  of  concrete  bases  for  brick. 

A  probable  additional  point  in  favor  of  cross-section  !) 
is  that  its  width  may  be  readily  increased  at  any  time 
future  conditions  demand.  The  in-obable  life  of  a  brick 
pavement  is  such  that  while  onl\  a  Hi-fi.  width  is  orig- 
inally warranted,  its  future  widi'iiing  may  be  accom- 
plished while  the  pavement  is  still  far  fnun  worn  nnl. 

Cross-Section  10 — This  is  identical  with  rross-scition 
9,  except  that  the  roadway  is  on  an  rinbaiiknient  and  is 
only  28  ft.  in  width. 

Cross-Section  11 — This  corresponds  with  cross-section 
3.  The  virtual  roadway  provided  is  18  ft.  in  width.  The 
remarks  relating  to  the  concrete  gutters  of  cross-section  3 
apply  also  to  this  type.  The  concrete  gutters  are  con- 
structed as  a  part  of  the  concrete  base  and  are  of  the 
same  materials  and  mixture.  Considering  the  small 
amount  of  traffic  that  comes  upon  these  gutters,  and  also 
the  fact  that  much  of  this  is  motor  traffic  having  rubber 
tires,  it  is  quite  probable  that  the  length  of  life  of  the 
gutters  approaches  that  of  the  brick  pavement. 

Cross-Section  12 — This  is  a  development  of  the  narrow 
brick  pavement  with  macadam  shoulders.  As  in  the  con- 
struction of  grouted  macadam  gutters,  it  was  found  in 
practice  that  gravel  or  macadam  shoulders  are  not  often 
economical  or  advisable  in  conjunction  with  a  brick  or 
concrete  pavement.  All  materials  employed  and  all  oper- 
ations of  construction  throughout  the  entire  width  of 
pavement  should  be  identical  so  far  as  practicable. 

The  3-ft.  concrete  shoulders  are  constructed  as  a  part 
of  the  base.  The  mixture  for  the  concrete  base  is 
1 :  31/2 : 6,  whereas  the  mixture  for  the  shoulder  is 
1 :  1% :  3.  By  adopting  this  mixture  for  the  shoulders 
the  ratio  of  fine  to  coarse  aggregate  remains  constant, 
while  exactly  twice  tke  amount  of  cement  is  required  in 
one  batch  for  the  shoulders  as  in  one  batch  for  the  base. 
This  simplifies  construction  operations. 

It  is  anticipated  that  cross-section  12  will  provide  the 
substantial  equivalent  for  the  15-ft.  brick  pavement  and 
at  somewhat  less  expense.  Probably  more  than  80  per 
cent,  of  the  horse-drawn  traffic  will  naturally  be  confined 
to  the  9-ft.  width  of  brick,  and  the  use  of  the  concrete 
shoulders  will  be  largely  for  passing. 

Cross-Section  13 — This  cross-section  is  identical  with 
cross-section  12,  except  that  the  roadway  is  on  an  embank- 
ment and  is  32  ft.  in  width. 

Cross-sections  14  and  15 — These  are  types  which  are 
demanded  by  actual  necessity  in  extremely  few  rural 
communities  in  Illinois.  Cross-section  15  is  identical 
with  cross-section  14,  except  that  it  is  on  a  fill  and  is  con- 
sequently 32  ft.  wide. 


Cross-Section  Mi — With  cross-sections  11  and  15,  this 
is  representativi!  of  as  durable  a  type  of  rural  highway 
ini|iro\(Miieiit   as  is  conimercially  possible  in    Illinois. 

(  rciss-Sertion  \'i — ^M.xcept  for  rare  occasions,  this  cross- 
^el■1ion  is  destined  soon  to  become  obsolel*'.  Cross-section 
IS  is  identical  wilb  cross-section  17,  except  the  width  of 
roadway,  which  is  32  ft. 

Cross-Section  1  J) — The  niacailani  shoulders  are  destined 
soon  lo  lie  entirely  abaiidoiied,  as  also  in  cross-section  20, 
which  is  identical  with  cross-section  1!l,  except  the  width 
of  roadway,  which   is  .'!2   fl. 

Conclusions — .\  road  cross-section  can  be  designed  in- 
telligently only  in  the  light  of  all  the  conditions  peculiar 
to  the  locality  in  which  the  road  is  lo  be  built.  Economic 
)iroceduri>  in  rural  highway  im]n'ovement  is  measured  by 
the  degre(>  of  thoroughness  of  the  analysis  of  the  local 
conditions,  and  in  strict  compliance  with  those  conditions. 

The  work  of  the  Illinois  State  Highway  Department 
is  carried  on  under  the  direction  of  William  W.  Marr, 
Chief  State  Highway  Kngineer,  with  who.se  ap]iroval  the 
foregoing  is  published. 

L®sa^afttuidle  Det®iPOTmHjn\aitn®ims  of 

By  Owkn  B.  Fhench* 

During  the  summer  of  1914  the  United  States  Coast  and 
Geodetic  Survey  determined  three  differences  of  longi- 
tude with  a  higher  order  of  accuracy  than  had  been  ob- 
tained previously.  The  work  was  done  in  cooperation 
with  the  Eoyal  Prussian  Geodetic  Institute  of  Potsdam, 
Germany,  for  the  purpose  of  furnishing  a  more  accurate 
connection  between  the  longitude  nets  of  America  and 
Europe,  and  also  to  secure  data  sufficiently  accurate  to 
show  any  possible  change  in  the  relative  positions  of  the 
two  continents. 

When  this  work  was  first  considered  in  Jlarch,  1912, 
it  was  proposed  to  make  the  new  determination  by  wire- 
less telegraphy.  The  observers  were  to  determine  the  dif- 
ference of  longitude  between  Cambridge,  ^lass.,  and  the 
Azores  Islands,  using  signals  sent  from  Glace  Bay,  Can- 
ada ;  while  German  observers  were  to  make  the  determina- 
tion between  the  Azores  and  Potsdam,  Germany,  using 
signals  sent  from  the  wireless  station  at  Clifden,  Ire- 
land. The  distances  between  the  sending  stations  and 
their  receiving  stations  are  practically  equal,  so  that  the 
time  of  transmission  would  be  eliminated. 

The  difficulty  in  securing  suitable  recording  apparatus 
for  wireless  signals  and  several  other  considerations  caused 
the  abandonment  of  this  plan  and  the  substitution  of  the 
method  by  cable  between  Far  Rockaway,  Long  Island, 
N.  y.,  and  Borkum,  Germany,  including  an  accurate  con- 
nection with  the  longitude  net  at  each  end  of  the  cable. 

The  connection  of  the  cable  station  at  Far  Kockaway, 
N.  Y.,  with  the  longitude  net  of  the  United  States  was 
accomplished  by  Fremont  Morse  and  Owen  B.  French, 
of  the  United  States  Coast  and  Geodetic  Survey.  Two 
old  stations.  Harvard  College  Observatory,  Cambridge, 
Mass.,  and  New  Naval  Observatory,  Washington,  D.  C, 
were  used  for  this  connection,  with  a  new  direct  deter- 
mination al.so  between  the  old  stations,  the  old  work  hav- 
ing been  done  before  the  transit  micrometer  came  into 
use  in  the  Coast  and  Geodetic  Survey.    Harvard  Observa- 
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V\G.    1.    MOST    RECENT    TYPE    OF   TRANSIT    INSTRUMENT 
FOR  LONGITUDE  DETERMINATION 

(iirv  is  niiisiilcri'd  as  flic  initial  station  I'or  all  United 
States  loiiifitudus,  as  all  the  old  transatlantic  longitudes 
have  heen  connected  with  it. 

New  instruments,  made  by  Bamberg,  of  Berlin,  Ger- 
many, were  received  by  the  Coast  and  Geodetic  Survey 
just  before  this  work  was  begun  and  were  used  here  for 
the  first  time.  The  transits  are  of  the  broken-telescope 
type,  with  the  eyepiece  and  transit  micrometer  at  one  end 
of  the  a.xis  (Fig.  1).  The  frame  supporting  the  telescope 
axis  is  low  and  very  rigid,  having  two  supporting  screws 
at  either  end  of  one  side  and  a  third  screw  in  the  middle 
of  the  other  long  side.  Although  this  method  of  support- 
ing an  instrument  causes  a  disturbance  of  the  azimuth 
whenever  the  a.xis  is  leveled,  the  instrimients  proved 
very  stable.  The  field  of  the  telescope  being  sufficiently 
large,  the  telescope  was  reversed  in  the  middle  of  the  ob- 
servation on  each  star,  thus  eliminating  the  necessity  for 
considering  collimation  and  pivot  inequality. 

The  chronographs  for  receiving  the  records,  made  by 
Fuess,  of  Berlin,  Germany  (Fig.  2),  are  of  the  fillet  type, 
with  electric  control  for  starting  and  stopping.  The  whole 
apparatus  was  so  arranged  and  wired  that  the  observer 
could  control  all  the  electric  circuits  while  sitting  at  the 
telescope  without  touching  the  instrument  or  pier.  The 
electricity  for  operating  the  various  relays  and  illuminat- 
ing the  field  of  the  telescope  was  furnished  hy  dry  cells. 

At  Cambridge  and  Washington  the  standard  observa- 
tory clocks  were  used.  At  Far  Rockaway  the  German 
clock  was  used  for  the  United  States  work  as  well  as 
for  the  cable  work.  All  the  clocks  were  kept  at  practically 
a  constant  temperature. 

The  differences  of  time  resulting  from  this  work  are : 

Min.  Sec.  Sec. 

CanibrldBe   to   F.ar   Rockaway 10  29.0.'il  ±0.0031 

Far  Rockaway  to  WashSnKtoii 13  15.704  +0.002S 

Cambridge    to   Washington 23  44.738  ±0.0024 

The  error  of  closure  is  0.00;i,  which  is  smaller  than 
might  be  expei'ted  from  the  probable  errors  shown  in  the 
last  column.  These  probable  errors  are  not  inferior  to 
those  obtained  in  any  foreign  country  and  are  about  half 


as  large  as  the  best  previously  obtained  by  the  United 
States  Coast  and  Geodetic  Survey,  which  has  charge  of 
all  primary  longitude  work  in  the  United  States. 

The  foregoing  results  depend  upon  observations  made 
on  eight  to  ten  nights  for  each  line.  Errors  of  star- 
place  were  eliminated  by  observing  the  same  stars  at  both 
stations  of  each  line.  Three  time  sets,  each  consisting 
of  five  or  six  time  stars  and  an  azimuth  star,  were  observed 
each  night  with  two  exchanges  of  signals  between  stations. 
The  observers  exchanged  stations  near  the  middle  of  the 
observations  on  each  line,  each  taking  his  instruments 
with  him  every  time,  thus  making  the  final  results  prac- 
tically free  from  personal  equation. 

The  personal  equations  on  the  three  lines  are :  -|-0.020, 
— 0.001  and  +0.004  sec.  The  first  may  be  considered  as 
due  partly  to  the  instruments  being  new  and  not  in  per- 
fectly smooth  working  condition  and  slightly  to  inex- 
]ierience  of  the  observers  with  this  style  of  instrument. 
These  observations,  therefore,  confirm  previous  statements 
that  observations  made  with  the  transit  micrometer  prac- 
tically eliminate  the  need  for  considering  per.sonal  equa- 
tion between  the  ob.servers. 

The  old  value  for  the  difference  of  longitude  between 
Cambridge  and  Washington  agrees  exactly  with  the  value 
given.  This  must  be  classed  as  accidental  when  we 
consider  that  the  old  value  was  based  upon  two  lines,  one 
of  which  received  a  correction  of  0.031  sec.  and  the  other  of 
0.010  sec.  in  the  adjustment  of  that  work.  However,  the 
old  longitude  determinations  are  of  a  high  order  of  accu- 
racy, where  there  was  an  exchange  of  observers,  as  has  been 
shown  by  several  comparisons  with  work  by  modern  in- 
struments. 

In  view  of  the  statement  that  this  work  was  undertaken 
partly  for  the  purpose  of  showing  a  possible  change  in 
the  relative  positions  of  the  two  continents,  it  may  be  in- 
teresting to  note  that  the  results  recently  obtained  by  ob- 
servers of  the  United  States  Naval  Observatory  for  th^ 
difference  of  longitude  between  Washington  and  Paris, 
using  wireless  telegraphy,  agree  more  closely  with  the  old 
transatlantic  longitudes  than  might  be  expected  from 
the  probable  errors  of  the  old  results,  and  do  not  dift'er 
enough  to  furni.sh  proof  regarding  any  change  in  position 
of  the  continents. 


RECORDING  INSTRUMENT   FOR  LONGITUDE 
DETERMINATION 
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Sl\\()rSIS~Aol,.'i  un  the  d(si</ii  ami  cun, si  ruc- 
tion of  a  dike  dam  built  upon  a  rcinforced-concrete 
viattresa  and  having  a  very  deep  reinforced  cutoff 
wall.  Effect  of  ground-temperature  differences  on 
cu toff- wall  .st resscs. 

Ill  I'lvating  the  Matins  ruscrvciir  a  sinall  ilikc  iImiii 
across  a  depression  leading  I'rom  the  basis  was  required 
m  addition  to  the  main  dam  aeross  the  TaUulah  River. 
Various  structures  were  considered  for  dosing  the  gap. 
One  was  an  earth  fill  with  reinforced-concrete  core  wall; 
but  this  was  abandoned  for  lack  of  proper  material. 
The  soil  at  and  near  the  site  consisted  of  sand  mixed 


ante  being  made  above  maximum  level  for  wave  action) 
the  pressure  at  the  heel  and  toe  of  the  dam  is  020  and 
1,.'}T0  11).  per  sq.ft.  respectively.  The  friction  coellicieiit 
against  sliding  is  0.47.  However,  in  order  to  further 
increase  the  stability  of  tlie  structure  against  sliding,  a 
longitudinal  reinforced-concrete  rib  was  proviiled  at  the 
toe  and  another  at  the  center  of  the  lower  side  of  the 
mattress.  The  latter  is  reinforced  with  1-in.  <:orrugated 
steel  bars,  placed  so  as  to  take  care  of  jiositive  and  nega- 
tive moments.  Near  the  buttresses  the  depth  of  the 
mattress  is  increased  to  take  care  of  shearing  stres.ses. 

Care  was  taken  to  exclude  the  possibility  of  water 
pressure  under  the  mattress.  To  this  end,  the  cutoff 
wall  was  carried  down  to  rock  30  to  57  ft.    (except  at 


FIG.    1.    DOWN'.STREAM    VIEW   OF   MATHIS    DIKE    DAM 


with  a  very  little  clay  and  decomposed  mica  schist.  A 
masonry  dam  of  the  gravity  type  was  ont  of  the  ques- 
tion owing  to  lack  of  adequate  foundations.  The  de- 
sign of  a  reinforced-concrete  structure  was  then  pre- 
pared, with  a  cutoff  wall  1 0  to  1 5  ft.  deep  and  buttresses 
resting  on  spread  footings. 

Reixforced-Coxcrete  Daai  Selected 
Wliile  this  design  was  being  elabor.ated  test  pits  sunk 
at  various  points  of  tlie  proposed  cutoff  wall  revealed 
the  fact  that  rock  was  not  available  except  at  great 
depth,  and  that  the  material  penetrated  was  chiefly  of 
the  kind  referred  to  before,  together  witli  loose  rock 
which  weathered  rapidly  on  exposure. 

The  design  was  therefore  modified  to  suit  these  new 
conditions.  The  buttresses  were  spaced  18  ft.  c.  to  c, 
and  instead  of  spreading  their  footings,  a  heavily  rein- 
forced concrete  mattress  was  provided  (1)  to  reduce  the 
pressure  on  the  subsoil,  (3)  to  avoid  unequal  settle- 
ments, (3)  to  prevent  the  buttresses  on  the  side  slo])es 
from  moving  sideways,  and  (4)  to  increase  the  stability 
of  the  structure  against  sliding. 

The  pressure  on  the  foundation  is  uniform  with  the 
reservoir  empty.     With  water  at  El.  1693   (3  ft.  allow- 

•2  Wall  St..  New  York  City. 


one  end)  and  its  junction  with  the  mattress  and  deik 
was  amply  reinforced.  Weep  lioles  were  left  through 
the  mattress. 

DesKIX   of  the    Kl'TTliKSSKS    .\.V1)   DecKS 

The  buttresses  were  made  of  1  :  3  :  (J  concrete  (the  de- 
sign allowed  300  lb.  per  sq.in.  for  concrete  in  compres- 
sion and  100  lb.  for  shear).  Erom  tiie  mattresses  up  to 
El.  1(570  the  buttresses  are  K!  in.  thick,  and  14  in. 
above  that  elevation.  Although  10  in.  would  have  been 
ample  to  resist  the  stresses,  it  was  found  advisable  to 
increase  the  tliickness  to  provide  am])le  working  room. 

When  pouring  one  of  the  last  buttresses,  a  mixture 
of  1:2:4  concrete  was  used.  This  showed  that  economy 
in  labor  would  result  by  using  a  rich  mixture  for  work 
of  this  kind,  as  much  spading  and  finishing  could  there- 
by be  avoided. 

The  decks  were  made  of  1:3:4  concrete  (unit  stresses 
of  600  lb.,  60  lb.  and  14,000  lb.  per  sq.in.  being  allowed 
for  concrete  in  compression  and  shear  and  for  tension 
in  steel  respectively).  As  little  information  was  avail- 
able on  the  corrosion  of  steel  reinforcement  embedded 
in  thin  concrete  slabs  subjected  to  hydrostatic  pressure, 
it  was  decided  to  curve  the  lower  side  of  the  deck,  thus 
making  each  slab  an  arch  cai)ab]e  of  bearing  the  hvdro- 
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static  pressure,  in  ease  of  any  depreciation  of  the  steel 
reinforcement  which  might  take  place  in  course  of  time. 
The  decks  are  free  to  expand  or  contract  horizontally, 
and  strips  of  asphalted  felt  are  provided  between  the  deck 
and  the  haunches  .so  as  to  insure  watertightness.  The 
ainitting  surfaces  of  the  buttress  tongues  and  of  the 
decks  are  painted  with  asphaltuin. 

Gkound  Tempeiiatuke  Variations 
During  construction  tlie  question  arose  as  to  the  pos- 
-■il)ility  of  vertical  temperature  cracks  developing  in  the 


FIG.   2.      FOUND.\TION   M.^TTHESS   FOR   DIKE   DAM 

cutoff  wall,  which  cracks  might  enable  water  to  find  its 
way  under  the  mattress.  The  writer  carried  on  a  series 
of  observations  in  bore  holes  2.5  to  45  ft.  deep  to  ascer- 
tain the  variation  Ijetweeu  ground  and  air  temperature 
in  the  vicinity  of  the  structure. 

The  ground  temperature,  even  in  December,  at  tlic 
bottom  of  the  45-ft.  hole  was  found  to  be  constant  at 
(il.o  deg.  F.,  which  is  2.5  deg.  higher  than  the  average 
yearly  air  temperature  here.  The  temperature  recorded 
at  tiie  bottom  of  the  16-ft.  hole  ran  from  53  to  56  deg. 
F.  It  was  anticipated  that  the  upper  part  of  the  cut- 
off wall  would  be  subjected  to  nearly  the  same  tempera- 
ture variations  as  water  in  the  reservoir — that  is,  from 
i:bout  34  to  60  deg.  F.  Therefore  the  upper  15  to  20 
ft.  was  reinforced  with  %-in.  vertical  rods  spaced  about 
2  ft.  c.  to  c.  and  with  1-in.  horizontal  rods  spaced  12  in. 
c.  to  c.  At  2.0  to  3  ft.  the  ground  was  subjected  to 
practically  daily  temperature  variations;  therefore  the 
cojH-rete  mattress,  in  spite  of  its  heavy  steel  reinforce- 
ment, was  covered  with  3  ft.  of  earth,  so  as  to  minimize 
the  effect  of  temperature  changes. 

■  The  decks  are  of  course  fully  exposed  to  temperature 
variations,  but  are  free  to  expand  or  contract  horizon- 
tally. In  t'crtain  instances,  with  the  reservoir  empty, 
the  joints  opened  from  -^  to  Jj  in.  per  iianel.  The 
beams  between  buttresses  were  poured  during  the  sum- 
mer of  1913.  The  maxiniinn  air  teni|)erature  was  about 
110  deg.  F.  in  tlie  sun.  During  the  winter  of  1913-14  tlie 
minimum  air  temperatures  were  Irdin  1'^  to  15  deg.  F., 
vet  only  hair  cracks  were  apparent  in  a  (t'v^-  beams. 

MkI'IIODS  of  CONSTIUTITION 

One  wooden  derrick  with  a  60-ft.  boom  and  one  steel 
derrick  with  a  100-ft.  boom  liandled  the  material  exca- 
vated from  the  cutoff'  trench.  Tlie  excavation  was  made 
with  picks  and  .shovels,  no  blasting  lieing  refpiired.     The 


sides  of  the  trench  stood  well,  requiring  no  bracing  or 
siieetiug,  even  when  57  ft.  deep.  However,  no  chance 
was  taken,  and  enough  bracing  was  provided  to  protect 
the  crews  against  a  possible  cave-in.  After  rock  had 
been  reached,  drills  were  put  to  work  in  order  to  ascer- 
tain the  nature  of  the  underlying  rock.  Except  in  a  few- 
instances,  a  soft  solid  rock  was  encountered  which  dis- 
integrated rapidly  when  exposed.  All  bore-holes,  ex- 
cept Nos.  8,  9,  10,  11  and  20  (Fig.  4)  were  carried  do^ni 
with  machine  drills,  the  others  being  churned. 

After  holes  No.  7  and  No.  8  had  been  put  down,  it 
was  feared  that  no  rock  could  be  found  except  at  great 
depth,  thus  necessitating  much  excavation  and  concrete, 
and  an  attempt  was  made  to  drive  steel  sheetpiling, 
as  shown  in  Fig.  4.  The  re-ult  obtained  can  hardly 
be  called  successful,  and  only  about  50  lin.  ft.  was  used. 
It  was  then  decided  to  provide  all  test  holes  with  grout 
pipes,  extending  these  to  the  surface  of  the  ground,  on 
the  downstream  side  of  the  deck  and  to  grout  the  holes 
under  high  pressure,  siiould  leaks  develop  with  the  res- 
ervoir full,' 
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FIG.   3      DETAIL.S  OP  MATHIS  DIKE  DAM 

The  cutoff  wall  was  concreted  in  sections,  between 
wooden  bulkheads,  the  abutting  surfaces  of  the  concrete- 
sections  being  tougued  and  grooved.  A  1:3:6  mixture 
was  used,  one-man  stones  being  embedded  in  it. 

The  concrete  plant  (see  Fig.  2  of  Part  I  of  this  article  i 
consisted   of  a   Vo-yd.   cube  mixer,  located  about   30   ft. 


'After  oonstructioii  was  completed  and  the  reservoir  filled 
to  maximum  level,  the  grout-pipe  caps  were  removed  and  it 
was  found  that  half  of  the  pipes  would  discharge  from  0.5 
to  12  gal.  pel"  min.  They  vvei-e  then  groute  under  a 
pressure  of  70  to  85  lb.  In  general  they  took  comparatively 
little  grout — one  to  four  sacks  of  cement  each,  although  ona 
or  two  pipes  took  from  12  to  16  sacks. 
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l)ii(k  of  the  cutotr  wall,  at  the  center  of  the  striutiire. 
The  concrete  was  handled  with  derricks,  from  the  mixer 
t(i  the  I'lirnis,  in  special  Imckcts  on  a  car  roilinj;  back 
and  forth  over  a  track  laid  on  tln'  top  of  the  buttre:'ses. 
A  IdOO-ft.  cableway  conveyi'd  crushed  rock  and  sand  from 
a  construction  railroad,  1 '/^  mi.  long,  connecting;  the 
Tallulah  Falls  K.R.  with  the  crusher  plaiil  at  the  main 
dam,  a  quarter  mile  abo\c. 

About  180  ou.yd.  of  concrete  was  laid  jjcr  week,  the 
ma.ximum  being  478  eu.yd.  The  whole  structure  in- 
volved ii)2',i  eu.yd.  of  coni'rete  and  288,830  lb.  of  rein- 
forcing steel — that  is,  <>  1  lb.  of  steel  per  eu.yd.  of  con- 
crete. An  average  of  12,(i00  lb.  of  steel  was  laid  ])cr 
week  (six  days)  and  a  maximum  of  2(),000  lb. 

As  negro  labor  was  used  almost  exclusively,  the  in- 
spection was  made  very  rigid,  lu)  concrete  being  laid  in 
the  absence  of  inspectors.  The  mattress  was  concreted 
in  sections  18  ft.  wide  between  construction  joints  lo- 
cated half  way  between  buttresses,  beginning  with  the 
lowest  section.     The  buttresses  were  concreted  up  to  a 
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State  Coimtiro]!  of  Sew&^e° 
TreatEmemitL  WorMs* 

As  the  great  majority  of  sewage-treatment  works  in 
America  are  small  and  freqiiently  widely  .separated,  it 
i.s  apparent  that  the  needed  cxjjcrt  supervision  cannot  be 
obtained  locally  and  that  ellicieney  of  o|)eration  can  only 
be  secured  through  some  central  authority.  In  several 
states  the  legislatures  have  empowered  the  state;  boards 
of  health  with  authority  to  control  the  pollution  of  water- 
their  approval  is  required  before  sewerage  works  can  be 
constructed. 

In  municipalities  where  sewage  treatment  is  intrusted 
to  competent,  expert  employees  and  where  tliis  work 
has  the  strong  moral  and  financial  support  of  the  citi- 
zens, the  exercise  of  state  authority  and  su])ervision  is 
but  little  needed.  But  in  such  cases  the  cooperation  of 
state  and  municipal  ofKcials  is  of  mutual  advantage. 

For  the  state  boards  of  health  to  act  intelligently  they 
shoidd  know  the   methods  of  operation   and   the   results 
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height  of  3  or  -i  ft.  together  with  the  mattress;  after 
that  in  10-ft.  lifts.  The  cross  struts  were  poured  us- 
ually a  week  or  two  after  a  buttress  lift. 

Timber  forms  were  used  throughout;  but  the  arch 
forms  for  the  lower  side  of  the  decks  were  lined  with 
sheet  iron.  The  decks  were  concreted  in  panels  extend- 
ing from  buttress  to  buttress  and  in  lifts  of  about  10  ft. 
A  1:2:4  concrete  was  used  in  the  mattress,  decks  and 
cross-beams,  and  1:3:6  in  the  balance  of  the  structure. 
The  specifications  called  for  stones  passing  through  a 
2-in.  and  ly^-vix.  mesh  for  the  respective  mixtures. 

The  cost  of  this  structure,  involving  3100  eu.yd.  of 
excavation  and  4523  eu.yd.  of  concrete,  was  approximate- 
ly $T 5,000,  the  cost  of  excavation  and  concrete  being 
$3.40  and  .$14.45  per  eu.yd.  resjiectively.  Cement  cost 
$1,823  per  bbl. 

C.  0.  Lenz,  Chief  Engineer  of  the  (ieorgia  Kailway  aiul 
Power  Co.,  was  responsible  for  the  engineering  work 
on  the  entire  Tallulah  Falls  power  development.  The 
late  John  Birkinbine  was  retained  as  consulting  engi- 
neer on  the  reservoir  project.  C.  G.  Adsit  was  in  charge 
of  the  construction  work  at  the  ilathis  basin  with  H. 
T.  Hartwell  as  resident  engineer.  The  wi-iter  was  in 
charge  of  the  design  of  the  two  dams  at  ]\lathis  and 
supervised  their  construction.  The  Hardaway  Construc- 
tion Co.  was  {he  subcontractor  on  the  <lams. 


accomplished  in  all  the  sewage-treatment  works  in  the 
state.  They  would  then  be  able  to  act  as  clearing  houses, 
supplying  to  one  works  the  information  obtained  from 
several  others  operating  under  similar  conditions.  Such 
information  must,  of  couise,  be  applied  to  any  particu- 
lar works  by  one  who  is  thoroughly  conversant  with  local 
conditions  and  able  to  distinguish  the  peculiaritiei  and 
differences  involved.  The  operation  of  each  works  is  a 
purely  individual  matter.  Blindly  copying,  without  due 
analysis  of  the  local  conditions,  is  generally  fatal. 

The  state  is  interested  in  seeing  that  the  existing  works 
accomplish  the  best  results  possible,  and  the  .separate 
communities  are  naturally  anxious  that  the  works  shall 
meet  the  requirements  at  the  minimum  expense  for  op- 
eration, additions  and  renewals.  To  this  end,  infornui- 
lioii  is  required  on  the  following: 

1.  The  purpose  of  the  works;  that  is,  are  they  primarily 
intended  to  protect  sources  of  water-supplies  or  to  prevent 
tile  creation  of  nuisance? 

2.  The  construction  of  the  works;  that  is,  the  details  of 
each  process  that  influences  operating  methods,  rather  than 
the  stability  of  the  structure. 

3.  The  quantity  and  character  of  the  sewage  to  be  treated. 

4.  The  methods  of  operation  and  the  results  accomplished. 


•From  a  report  of  the  Committee  on  Works  Operation  and 
Analytical  Methods  to  the  .Sanitary  Engint-ering  .Section  of 
the  American  I'ublic  H  alth  Association,  Rochester.  Septem- 
ber 191."!  The  committee  was  composed  of  W.  1,.  .Stevi-nson, 
eha'irman.   O.    B.    Hoov.-r,   F,    K.    Daniels  and    four   others. 
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It  is  practically  impossible  to  recoiniiiciul  ;i  standard 
form  of  report  blank  to  cover  the  many  types  of  apjtar- 
atus  used  in  sewage  treatment.  If,  however,  the  report 
form  for  each  works  in  a  .state  is  prepared  to  meet  the 
local  needs,  it  can  still  contain  essential  data  so  recorded 
that  reports  of  operation  of  similar  types  of  apjiaratus 
in  different  works  will  be  in  identical  form  for  coni- 
pari.son. 

In  i)reparing  such  forms  it  should  be  borne  in  mind 
that  the  small  works  are  generally  operated  by  employees 
lacking  a  technical  education,  and  therefore  clearness 
and  simplicity  should  be  obtained  by  having  as  much  as 
possible  printed,  leaving  only  figures  to  be  filled  in. 

It  is  again  desired  to  call  attention  to  the  importance 
of  recording  essential  data.  In  the  majority  of  sewage- 
treatment  works  no  provision  is  made  to  obtain  a  record 
of  the  rate  of  flow  to  the  plant,  even  though  such  infor- 
mation is  vital  to  proper  operation.  The  committee 
strongly  recommends  that  engineers  in  designing  new 
works  provide  means  for  easy  measurement  of  the  flow 
and  that  measuring  devices  be  installed  in  existing  works 
not  now  so  equipped. 


Two  widely  dilfercnt  types  of  coal  storage  and  hand- 
ling plants  for  railway  coal  supply  are  described  below, 
and  in  both  of  these  the  coal  is  stored  in  open  piles. 

The  deterioration  of  coal  in  open  piles  is  not  a  serious 
consideration,  according  to  a  report  to  the  International 
Railway  Fuel  Association  by  a  committee  of  which  Hiram 
J.  Slifer,  consulting  engineer,  Chicago,  is  chairman.  But 
the  coal  should  be  carefully  studied  to  determine  the  best 
methods  of  preventing  spontaneous  combustion,  and  it  is 
advisable  to  store  that  from  difl'erent  fields  in  different 
jiiles.'  The  report  stated  that  various  investigations  have 
shown  that  with  most  coals  there  is  very  little  dift'erenci' 
in  the  heating  value  whether  stored  in  the  open  or  under 
cover,  wliile  objections  to  a  covering  are  the  increased 
cost  of  the  plant  and  ])i'oliable  interference  with  the 
handling  of  the  coal. 

LOL'ISVILLE  &  N.VSHVILI.K  RAILROAD   I'LA.VT 

The  coal-storage  plant  designed  for  the  new  Radnor 
yard  of  the  Louisville  &  Nashville  R.R.,  at  .Vashville. 
Tenn.,  comprises  a  semicircular  coal  pile,  which  is  divided 
by  a  semicircular  track  for  a  locomotive  irane.^  The 
coal  can  be  filled  in  over  the  ends  of  the  track,  leaving 
oidy  a  pocket  for  the  crane.  The  general  arrangement 
is  shown  in  Fig.  1.  This  plant  will  serve  both  the  Louis- 
ville &  Nashville  and  the  \'a.shville,  Chattanooga  & 
St.  Louis  railroads.  The  storage  pile  will  contain  about 
12.300  tons  for  the  former  and  8200  tons  for  the  latter, 
while  the  coaling  station  for  locomotives  will  have  a 
600-  and  a  400-ton  bin  for  the  two  roads  respectively. 

The  crane  will  tra\el  on  two  tracks  of  SQVi-in.  gage, 
spaced  18  ft.  11  in.  c.  (o  c,  and  will  be  mounted  on  four 
four-wheel  trucks,  thus  liaviiig  am])le  stability  for  swing- 
ing.    It  will   have  a   long  braced  steel   boom,   carrying  a 


'This  system,  with  a  long-radius  locomotive  crane  running 
on  circular  (or  segmental)  tracks,  is  patented  by  the  Link- 
Belt  Co  .  which  supplied  the  cranes  for  the  Louisville  &  Nasli 
vllle  RR    here  described. 


.j-yd.  grab  bucket  and  having  a  ma.ximum  radius  of 
110  ft." 

Coal  will  be  received  in  hopper-bottom  cars  and  dumped 
into  a  track  pit,  from  which  it  may  be  fed  directly  to 
the  vertical  bucket  hoist  of  the  coaling  station,  or  it  may 
be  picked  up  by  the  locomotive  crane  and  deposited  on 
the  storage  pile.  To  supply  the  coaling  station  the  crane 
takes  coal  from  the  pile  and  drops  it  into  the  pit,  filling 
it  to  such  height  that  the  coal  will  flow  by  gravity  into  the 
automatic  feeders  of  the  bucket  hoi.st. 

The  coaling  station  will  be  of  reinforced-concrete,  with 
a  hoist  tower  of  structural  steel.  It  will  serve  three 
engine  tracks.  In  addition  to  the  coal  bins,  it  will  have 
storage  for  75  tons  of  green  sand  and  10  tons  of  dry  sand. 
The  coal  and  sand  will  be  raised  by  duplicate  balanced 
buckets  at  the  rate  of  125  tons  per  hour  for  both  buckets. 
It  will  be  provided  also  with  four  steel  weighing  hoppers 
of  15  tons'  capacity.  The  crane  will  be  operated  by  steam 
and  the  hoists  bj^  electricity. 

A  coal-storage  and  coaling  plant  of  the  same  type  is 
in  operation  at  Paris,  Ky.  This  has  a  crane  of  80-ft. 
radius  (with  3-yd.  bucket)  and  travels  on  a  single  track 
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FT(i.      1.    COAL-STORAGE     AND     COAL-HANDLING     PLANT 

WITH  UO-PT.  REVOLVING  CRANE  AT  THE  RADNOR 

YARD,  LOUISVILLE  &   NASHVILLE  R.R. 

of  15-ft.  gage.  The  coaling  station  has  only  a  single  bin 
of  40(1  tons'  capacity,  and  has  no  weighing  hoppers  or 
.sand-handling  equipment.  A  similar  plant  with  110-ft. 
crane  and  600-ton  bin  is  being  installed  at  Lebanon  Junc- 
tion, Ky.  The  plant  at  Paris  has  not  been  in  use  long 
enough  (and  has  not  handled  enough  coal)  thoroughly  to 
test  the  operation  and  advantages  of  the  scheme,  but  it  i.-< 
satisfactory  as  to  its  mechanical  operation.  The  only 
special  features  of  the  coaling  stations  used  in  connection 
w  ith  these  storage  plants  are  the  open-back  dumping  pit 
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iiiiil  the  iiiHisiial  (U>|>tli  of  *l\o  iVcdor  a)i(l  l)UcNi't-li<iist  pit.  Tlio  oiicralion  (if  Uio  scraper  Iiiickfl  is  ofFoctod  l)y  means 

The   ernnes   were   Imill    by    llie    Liiik-liell    Cd.,   miuI    the  of  a  (loiible-drinn  frietioii  lioisl  driven  l)y  a  "^.j-li]).  motor 

(•oaliiii;-statii)M  machiiuMV  hy  the  Ojiie  Coiistnictioii   Co.,  "eaved  directly  to  the  coiiiitershal't.    'I'lie  lioist  and  motor 

of  Chicaj;!).     The  plants  were  desii>-ned  and   Iniilt  under  arc  monntei]  in  a  housing  in  the  coaling  station  or  on  a 

the  direction  of  W.  II.  Courtenay,  Chiel'  Kngineer  of  the  steel   platform  over  tlie  coal -receiving  track.     From  the 

liOiiisville  &  Nashville.  drum  a  steel   haMJiiig  cable  exteiiils  to  the  bail   on   the 

mouth  of  the  bucket.     The  backhaul  cable  extends  to  a 

SouTMKKN   IJailw.ay  Coal  St(.i;a(:k  I,,,,,,).  ,,i^,.,,^,i  j„  ^„^  „f  t,,^  I,„^t^  .,,,,1  „,^„^.^,  t„  it,  ^,ttacl.- 

Scv(>ral   reinrorced-coiu-rete  coaling  stations  luiV(>  been  ment  to  the  back  of  the  bucket,  as  shown. 

Iiuilt  re(entl\   by  the  Sniithci-n   Ity..  and  al   ibi'cc  of  these  With   this  ecinipmcnt    the   operator  can    take   the  coal 

|iro\isioii    is   made    loi-  storing'   a    supply   ul'   mal    on    tlii'  delivered   from  the  i-luite  and   distribute  it  between   this 

ground  and  handling  this  by  means  o!'  drag-line  buckets.  point  anil  the  post  to  which  the  snatch-bloek  is  attached. 

The  storage  piles  contain  from  liddi)  to  lO.oito  tons  each.  To    nsuh    the   s])ace    between    two    posts,    lines   may    be 

with  a  depth  of  not  more  than   10  ft.     The  general  ar-  fastened   to  them  and  the  snatch-block  attached    to  the 

rangement  of  the  plant  is  shown  in  Fig.  2.  lines,  as  shown  in  Fig.  2.    By  shifting  the  block  from  pole 

The  methods  of  delivering  the  coal  to  the  storage  pile  to   pole  any   point    within   the  coal-storage  area   can   be 

and  returning  it  to  the  coaling  station  arc  (piite  different  reached. 

from  those  at  the  Nashville  plant  already  described.     The  When   it   is  necessary  to'Siqiply  the  bin  of  the  coaling 

railway  cars  dump   the  inal    into  a   traik   hop[icr.   from  station,  the  position  of  the  bucket  or  scoop  is  reversed,  its 
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which  it  is  fed  by  a  loading  device  to  an  elevating  con- 
veyor of  the  bucket  type.  This  delivers  the  coal  either 
to  the  .storage  bin  of  the  coaling  station  or  to  a  gravity 
chute  which  discharges  it  at  aliout  the  center  of  the  stor- 
age pile.  From  this  point  it  is  distributed  over  the  area 
of  the  pile  by  the  drag  scrajier,  which  also  delivers  coal 
from  the  pile  to  the  track  hojjjier  and  elevator  ff)r  the 
supply  of  the  elevated  coaling  bin. 

The  storage  pile  is  of  irri'gubir  form  and  is  surrounded 
bv  |ioles  about  ■?()  ft.  ap.art  for  the  attachment  of  the 
bucket  lines.  At  the  firs*  plant  these  poles  (termed 
pulling  poles)  were  2(t  ft.  high,  but  it  was  found  that 
jKiles  of  such  height  were  not  practicable  without  the 
use  of  outside  guy  lines,  which  would  be  undesirable.  The 
height  was  reduc'cd,  therefore,  to  1->  ft.  The  poles  are 
made  of  steel  H-heams,  each  set  in  a  concrete  base.  They 
are  I'onnected  at  the  top  by  a  row  of  ~i;-in.  rods. 


mouth  (or  open  eml)  being  tnrneil  toward  the  coaling 
station,  as  in  Fig.  'i,  the  ijackhaul  cable  then  becoming 
the  hauling  line.  In  this  way  coal  is  carried  from  the 
storage  pile  to  the  receiving  hopper,  from  which  it  is  fed 
to  the  bucket  conveyor  and  elevated  to  the  bin.  Each 
plant  is  equipped  with  at  least  two  of  these  scraper  buck- 
ets, thus  minimizing  the  work  of  changing  the  blocks  and 
tackle. 

The  coaling  station  shown  in  the  drawing  serves  three 
engine  tracks.  The  main  bin  has  a  capacity  of  955  tons, 
and  there  are  three  .scale  pockets  of  15  tons  each,  making 
a  total  of  1000  tons.  It  has  also  a  sand-.storage  bin,  with 
delivery  sjiouts,  so  that  engines  can  take  coal  and  sand  at 
the  same  time.  The  design  of  these  coaling  plants  is 
under  the  direction  of  the  maintenance-of-way  depart- 
ment, and  I'oi'  information  and  ])lans  thanks  are  due  to 
TI.  W.  Miller.  \'ice-l'resident  of  the  Southern  R". 
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SYAOJ\'<IS—Tlir  si/sti'iH  of  const  vurtuin  In'ir 
described  dispenses  entirely  with  the  use  of  tics. 
The  mils  are  supported  by  reinforced-concrete  gir- 
ders, to  wiiich  they  are  anchored  at  frequent  in- 
tervals. Special  features  are  the  anchors,  the  use 
of  continuous  bed-plates  under  the  rails,  and  the 
u.se  of  channel  ba.se  plates  to  .support  tlie  mil 
joints.  The  concrete  is  carried  up  to  form  the 
street  paring  along  the  tracks.  The  general  pur- 
pose of  the  design  is  descriJied  and  details  of  cost 
are  given. 

Tlu'  type  of  track  construction  for  paved  streets 
wliich  is  liere  described,  and  sliown  in  the  accompany- 
ing drawings  (Figs.  1  and  2),  has  been  designed  by 
the  writer  as  the  result  of  study  and  experience  with 


favorable.  Conclusions  based  upon  both  the  .successful 
and  unsuccessful  portions  of  tlie  lines  have  resulted  in 
the  development  of  the  present  type.  The  most  impor- 
tant of  these  conclusions  may  be  stated  as  follows : 

Concrete  is  satisfactory  as  track  pavement  when  the 
track  structure  is  not  too  flexible,  and  when  very  fine 
dust  is  excluded  from  the  mixture.  One  of  the  most 
<ommon  causes  of  failure  of  track  pavements  is  deflec- 
tion of  the  rail ;  low  T-rail  will  deflect  on  any  yielding 
substructure  to  such  an  extent  that  tlie  paving  will  be 
destroyed.  Ballast  when  newly  laid  (and  however  thor- 
oughly tamped  and  rolled)  will  shake  down  under  tral'- 
fic,  and  set  Tip  a  wave  motion  in  the  rail.  Tiierefore, 
where  low  T-rail  is  used,  it  nnist  be  so  supported  from 
l)eneath  that  the  deflection  will  not  be  sufficient  to  injure 
the  pavement.  Eeinforced  concrete  is  most  suitable  for 
this  purpose  because  it  is  permanent  and  will  not  settle. 


CROSS-.SECTION    OF    STREET-RAILWAY     TR 
PAVING   AT  A 

low  T-rails  in  concrete  track  paving  on  the  lines  of  tlie 
Southern  Public  Utilities  Co.,  of  Charlotte,  N.  C.  Ac- 
knowledgment is  made  to  Edwin  F.  Taylor,  general  sup- 
erintendent, wliose  cooperation  has  resulted  in  the  adop- 
tion of  this  as  the  company's  standard  construction. 

For  the  past  five  years  the  writer  has  been  engaged 
in  extending,  reconstructing  and  paving  the  track  sys- 
tems of  this  company.  The  types  of  construction  have 
been  varied,  but  about  15  mi.  has  been  concrete  paving 
with  60-  and  70-lb.  T-rails.  The  ballasted  cross-tie  con- 
struction, with  two-course  concrete,  has  not  been  entirely 
satisfactory  exce])t  in  certain  cases  where  conditions  were 

•Engineer,   Southern    Public   Vtilities   Co.,   Charlotte,   N.   C. 
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Another  very  common  cause  of  failure  of  track  pave- 
ment is  impact  at  the  joints.  This  may  result  from  any 
or  all  of  several  causes,  and  when  once  it  develops  it  is 
generally  fatal  to  the  pavement  around  it.  We  believe  we 
can  make  a  simple  base-supporting  splice  which  will  over- 
come the  causes  of  impact  very  largely  and  on  tlie  otlier 
hand  will  so  distribute  any  possible  impact  as  to  render 
it  harmless.  Even  patented  joints  in  use  now  are  de- 
pendent upon  a  number  of  factors  for  successful  use,  and 
all  of  them  will  fail  if  impact  sets  in. 

The  construction  illustrated  will  be  used  immediately 
on  about  6  mi.  of  track  in  Anderson  aiid  Greenville, 
S.    C,   and  elsewhere,   as  may  l)e  necessary.     Accurate 
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rost  records  will  l)u  kopt.  It  is  believed  tiiat  this  type 
will  he  of  special  interest  in  view  ol'  the  fact  that  whereas 
a  lew  years  ago  paving;  was  not  required  exce])t  in  the 
icnters  of  the  larger  towns,  now  railway  coin])aiiies  are 
forced  to  pave  tracks  even  in  smaller  towns  and  in  all 
classes  of  streets,  where  falling  revenues  with  light  traf- 
fic do  not  justify  high  rails  and  expensive  construction. 
No  patents  have  yet  heen  grantt'd.  Init  an  application  is 
being  pre])are(l  which  will  cover  Ihc  ]>rincipal  features. 
W'c  do  not  claim  that  this  construction  is  new  through- 
out, for  we  have  gleaned  several  ideas.  Many  features, 
however,  are  entirely  new  and  the  arrangement  as  a  whole 
is  new. 

FK.\TUliE.S    OF    THE    DeSIGN 

The  special  features  of  this  type  of  construction  may 
be  stated  as  follows  : 

1.  Use  of  low  T-niil  instead  of  higli  T-rail.  With  the 
latter  rail  (a)  it  is  necessary  often  to  buy  more  metal 
than  is  required  to  carry  the  traffic,  in  order  to  get  pav- 
ing depth;  (b)  the  same  tonnage  costs  about  30  per  cent, 
more  than  standard  rail  because  it  is  special;  (c)  the 
same  j^onnage  gives  less  wear  than  the  standard  rail,  be- 
cause of  the  smaller  amount  of  metal  in  the  head  of  the 
high  rail. 

2.  Continuous  rolled-steel  bearing  plate.  This  plate, 
%x8  in.,  affords  great  resistance  to  overturning,  and  dis- 
tributes the  .stress  over  a  width  much  greater  than  that 
of  the  rail  base. 

3.  Strong  and  frequent  anchorage  of  rail  to  plates  em- 
Itedded  in  the  concrete.  This  is  afforded  by  the  long 
hook  bolts,  which  also  serve  to  h(dd  the  longitudinal 
reinforcing  rods  in  the  bottom  of  the  beam  during  con- 
struction. 

4.  Continuous,  reinforced-concrete  girder  under  each 
rail.  This  girder  is  made  of  strong,  rich  concrete  and 
is  capable  of  taking  onr  heaviest  cars  over  short  spans 
where  wide  trenches  have  sunk,  or  over  longer  stretches 
of  poor  soil,  without  destroying  the  structure. 

•J.  Provision  for  slirinkage  of  the  concrete.  This  is 
made  by  the  use  of  jam  nuts  and  wood  washers  under 
the  ba.se  plates  and  high-tension  split  washers  on  top  of 
the  rail  clips.  The  top  nut  will  be  drawn  down  until 
the  lock  washer  is  flat.  If  there  be  any  shrinkage,  the 
weight  of  the  cars  will  cause  the  plate  to  sink  down  iin- 
til  the  wooden  washer  is  compressed  and  the  load  bears 
evenly  on  the  concrete,  when  the  lock  washer  above  will 
open  slightly  and  prevent  any  lost  motion. 

It  is  hard  to  see  how  any  considerable  amount  of 
shrinkage  can  take  place  under  the  plates.  If  the  center 
of  the  shrinkage  be  assumed  as  at  the  center  of  the  12- 
in.  beam,  therefore  6  in.  under  the  plate,  and  the  shrink- 
age as  0.08%  (a  liberal  allowance),  theoretically  the 
relative  motion  between  the  plate  and  the  rail  will  be 
only  0.0006  in.  or  less  than  1-100  in.  The  washer  used 
will  take  up  i/g  in.  easily,  and  although  we  do  not  ex- 
])ect  as  much  shrinkage  as  that,  we  can  hardly  believe 
it  to  be  as  computed,  less  than  1-100  in. 

(>.  Elaborate  treatment  of  the  rail  joints.  The  inten- 
tion is  to  secure  a  i^erfect  fit  of  the  rail  ends,  so  that 
there  will  be  no  initial  pounding,  and  to  make  a  struc- 
ture so  sti'ong  and  stiff  that  it  will  not  allow  relative 
motion  of  the  ]iarts.  The  rail  ends  will  ordinarily  be 
fini-ihcd  li\  griiidiiiu-.  but  in  siuue  cases  where  the  track 
is  laid  in  caith  thi'  rails  have  never  closed  the  expansion 
joints,  and  the  intci  urlian  cars  lia\c'  badly  pounded  the 


rail  ends.  In  these  cases  the  ends  will  be  cut  off  with 
a  power  saw. 

The  rails  will  be  laid  close,  no  allowance  being  made 
for  ex))ansion,  since  the  area  of  metal  ex])osed  to  the  sun 
will  be  small,  and  the  concrete  surrounding  the  rail  will 
ra|ii(lly  mnduct  the  heat  away.  The  holes  in  the  rail  are 
i  ill.  in  diainct<'r.  The  bolts  used  will  be  %  in.  in  diam- 
eter, of  ^layari  heat-treated  chrome  steel,  with  a  very 
high  elastic  limit.  The  liolts  are  a  very  important  part  of 
the  structure.  The  object  in  using  these  large  bolts  in 
the  ;0-lb.  rails  is  to  get  great  strength  as  well  as  to  fill 
the  holes  in  the  rails  to  get  a  continuous  structure.  The 
splice  bars  are  of  standard  angle  section,  with  notches  cut 
in  the  flange  for  the  same  kind  of  rail  clips  as  are  used 
elsewhere. 

7.  Increase  of  available  conductor  area.  This  may  be 
secured  by  bonding  the  ends  of  the  %x8-in.  base  plates 
together,  with  occasional  bonding  to  the  rails.  The  rails, 
if  well  bonded,  afford  ample  area  for  the  current,  but 
the  bonding  of  the  base  plates  would  protect  the  structure 
against  any  electrolytic  action  (however  unlikely).  .\1- 
though  with  good  rail  bonding  this  plate  bonding  woidil 
be  superfluous,  it  would  be  a  good  investment  as  a  protec- 
tion against  defective  bonding  if  it  prevented  the  loss 
of  only  about  1000  kw.-hr.  annually  per  mile.  We  in- 
tend to  experiment  with  this  feature. 

.\dv.a.nt.\ges  of  This  Coxstruction 
The  advantages  are  nearly  obvious  and  may  he  summed 
up  under  four  heads : 

1.  Complete  adaptability.  The  only  articles  not  on  the 
market  as  stock  are  the  hook  bolts  and  the  wood  washes. 
Tlie  construction  is  adaptable  to  any  density  or  weight 
of  traffic,  conditions  of  soil,  size  of  rail,  etc.,  by  modifica- 
tions of  beam,  anchors,  etc. 

Where  the  rolling  stock  is  exceedingly  heavy  and  the 
schedules  close  and  fast,  we  would  use  a  deeper  beam, 
properly  reinforced,  with  larger  anchor  bolts  and  a 
2x8-in.  creosoted  pine  stringer  with  field  notches  in 
the  sides  for  the  anchor  bolts  to  pass  through.  In 
such  a  case,  we  contemplate  special  provisions  for  the 
renewal  of  rails  and  stringers — matters  which  need  not 
be  entered  into  here.  In  general,  we  believe  that  a 
proper  modification  in  the  steel  structure  would  be 
sufficient. 

2.  Permanence.  This  construction  is  believed  to  be 
as  nearly  permanent  as  a  track  structure  can  be  built. 

3.  Comparatively  low  cost,  $lo,0T9  per  mile  of  single 
track.  This  averages  about  $3000  per  mile  cheaper  than 
ballasted  high  T-rail  construction,  which  involves  an  ex- 
cavation 18  in.  deep,  9  ft.  wide;  5-in.  rolled  ballast  iinder 
ties  and  to  tops  of  ties  2  ft.  in  middle  of  track ;  oak  ties 
fix8  in.  by  8  ft.,  30  in.  c.  to  c;  7-iu.  80-lb.  T-rail  60  feet 

ESTIMATE  OF  COST  PER  MILE  OF  SINGLE  TH.-^CK  (EXCLUSUT  OF 
BONDINGl  ' 


Excavation,  1160  cu..vd  al  50c 

Rails,  1 10  tons  at  S.'iS 

Splices.  9969  lb.  at  $2.10 

Bolts,  1320  lb.  at  $0.043.5 

Lock  wasliers,  10.56  lb.  at  $0.01 

Clips,  7300  lb.  at  $0.0233 

Macliinf  l.<  Itf.,  3000  lb.  at  $0.012 

Hook  liult-,   IMKl  Ih    at  $0.035 

Split  «a-lii  r-.  7SIIII  II,.  !it  $2.65  per  M 

Has.-  ph.t.  >.  1(17,(11111  lb.  at  $1.68  per  lOO  lb 

Corrugiitt-a  haii-.  ,-.6.000  lb.  at  $1,663  per  100  lb 

Channels,  8500  lb.  at  $1.6S  per  100  lb 

Tie-rods,  700  lb.  .it  $0. 16 

Hauling  steel  on  work  car,  190  tons  approximately  at  .'JOc. 

.\s8embling  track,  no  tamping 

Concrete,  1 100  cu.yd..  at  $5.23 


$5S0 

4,180 

209 


1.707 
933 
143 
112 


Total  cost  o 
♦  Four  bars 
fotiiidatioiid  cnnitious. 


aterials  and  placing 

each  girfler,  iniiteud  of  three 


$1.5,079 
Due  to 
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loiifr;  concrete,  1  :  1VL'-  ■'•  '■''*"'  Ix^ttoiii  of  ties  under  vails 
to  to])s  (if  ]iaviiia-. 

I.    MiiiiiiiiiMi  nmiiiteiuiiiee  and  depi-eeiation  cliar^'es. 

Concrete  Paving  and  Foundation 

Concrete  Surface — Concrete  was  adopted  because  (a) 
the  experience  of  ourselves  and  others  has  shown  it  to 
be  a  satisfactory  wearing  surface  when  the  foundation  is 
not  broken  up;  (b)  a  concrete  surface  can  be  laid  more 
cheaply  with  respect  to  material,  and  if  nionolitlii<'  with 
the  base,  more  cheaply  also  with  respect  to  labor,  tliau 
almost  any  other  suitable  surface;  (c)  concrete  is  best 
adapted  for  use  with  low  T-rail. 

The  wearing  surface  used  heretofore  has  been  a  3-in. 
course  of  cement  and  granite  screenings  mixed  1  :  ly^, 
with  screenings  ranging  from  %  in.  to  g'3  in.  This  is 
very  satisfactory,  but  the  screenings  become  expensive  at 
rimes  on  account  of  the  fact  that  no  dust  is  allowed  in 
them.  We  have  not  had  many  of  the  troubles  supposed 
to  be  inherent  in  two-course  pavement,  but  we  have  here 
adoi)ted  a  coarse  concrete  top  because  it  will  be  cheaper, 
and  will  wear  as  well  if  properly  put  down. 

A  mix  of  1  :  11/^  :  ^  was  chosen  at  first  to  make  pro- 
])ortion  of  cement  and  sand  the  same  as  proportions  of 
cement  and  screenings  in  our  lnnnci-  top,  and  then  be- 
cause this  mix  seemed  largely  used  elsewhere.  Rut  it  is 
probable  that  we  .shall  \isc  1:2:1  or  even  1:3:  4I/2  ™ 
ca.se  we  get  as  low  a  percentage  of  voids  in  the  stone  as 
we  expect.  The  sand  will  be,  as  nearly  as  possible,  about 
half  coarse  and  half  fine,  as  this  has  been  found  to  be  the 
strongest  mixture  of  sizes.  The  stone  will  be  blue  granite, 
from  14  to  1  in.,  and  we  expect  to  get  a'  low  percentage 
of  voids. 

Method  of  Rolling  the  Concrete  Surface 

We  expect  to  nse  hydrated  lime  to  the  extent  of  about 
8%  of  cement  used  (proportioned  by  weight)  to  secure 
density  and  waterproofness.  We  plan  to  roll  with  a  small 
cast  hand-roller  of  sufficient  weight,  rather  than  to  tamp ; 
then  to  wood-float  it,  trowel  it  and  score  it  into  blocks 
.-)xlO  in.  with  staggered  joints.  We  have  two  alternate 
treatments  of  the  surface  in  mind  ;  one  is  to  scatter  on  the 
concrete  a  light  coairse  of  screenings,  trowel  and  score  as 
liefore;  the  other  is  to  scatter  on  the  top  a  course  of  2-in. 
stone  after  tamping  or  rolling  with  a  gridiron  surface, 
the  stone  being  lightly  rolled  so  as  to  bring  flat  faces  up 
and  make  tliem  flush  with  the  mortar. 

If  the  roller  is  made  with  blades  11/4  i'l-  deep,  1  in. 
a])art,  it  is  believed  that  only  V2"  ^"id  %-in.  stone  \^■ill 
remain  on  top,  with  an  excess  of  mortar  in  which  the  2-in. 
>tone  will  be  bedded.  This  will  be  rolled  with  a  plain 
roller  to  bring  the  flat  sides  u]i,  and  together  with  the 
small  stone  form  a  good  wearing  surface.  These  alter- 
native methods  will  be  tried,  and  pc/haps  adopted  if  found 
lictter  than  the  plain  ccmcrctc.  Of  course  if  2-in.  stone 
is  put  on  the  surface  it  cannot  be  blocked  off. 

Raving  Base^This  will  be  the  same  mix  as  the  top, 
will  be  monolithic  with  it  and  also  with  the  track  foun- 
dation. 

Track  Foundation — This  will  consist  of  large  rein- 
forced-concrete  girders  under  the  rails,  of  the  same  mix 
as  the  top  and  paving  base,  reinforced  with  three  or  more 
corrugated  bars  lapped  .so  as  to  be  continuous. 

Cross-Section — The  track  foundation  and  paxcment, 
uhicli  iirc  nidiidlithic,  take  the  form  of  an  arcli.  tlic  ]ia\('- 


mcnt  in  the  middle  of  the  track  forming  the  flat  crown 
and  the  girders  under  the  rails  forming  the  abutments. 
It  was  desired  to  make  t)ie  entire  structure  effective; 
the  girders,  carrying  the  track  loads,  and  tlie  crown,  upon 
which  there  is  street  trafhc  only,  being  prop)ortioned  for 
those  loads. 

The  shape  of  the  surface,  which  is  crowned  from  be- 
neath the  rail  heads  and  has  no  distinct  groove,  has  been 
our  standard  for  several  years,  both  with  concrete  and 
brick  pavements.  It  has  been  satisfactory  both  to  iis  and 
to  the  citizens. 

At  SO-ft.  intervals  will  be  expansion  joints  not  over 
1/2  in.  wide,  5  in.  deep,  filled  with  asphalt  and  stone  dust. 
Midway  between  these  will  be  contraction  joints  made  l)y 
using  a  thin  steel  jilatc  (greased),  which  is  removed  after 
the  concrete  has  set.  The  joints  are  filled  by  pouring 
in  hot  asjihalt. 

Design  of  the  Track  Structure 

Rail— We  use  the  Am.  S.  C.  E.  TO-lh.  T-rail  section 
because  it  gives  maximum  wear  on  account  of  the  center 
bearing  and  distribution  of  the  metal;  and  furt^ier  be- 
cause it  is  the  cheapest  rail  since  it  is  a  standard  section 
and  rolled  by  all  mills. 

Bearing  Plate — A  width  of  8  in.  was  selected  as  about 
the  maximum  which  might  be  used  without  isolating  a 
cake  of  concrete  above  it;  and  becau.se  this  width  afforded 
about  the  right  jirojection  from  the  rail  base  for  the  bolts 
and  clips.  The  thickness  of  the  plate  is  greater  than 
that  found  by  static  computations,  but  not  too  great 
when  the  shocks  of  our  heaviest  cars  are  considered. 

Anchorage — It  is  contrary  to  facts  to  assume  that  tlie 
rail  will  lie  flat  on  the  girder,  and  therefore  anchors 
spaced  from  5  to  10  ft.  apart  are  insufficient.  The  rail 
should  have  a  uniform  bearing  and  should  be  held  uni- 
forndy  on  that  bearing.  This  calls  for  anchors  much 
closer  together  than  is  customary  in  tliis  class  of  con- 
struction. We  have  generally  anchored  the  rail  every  2 
ft.,  and  closer  at  joints. 

Tie  Rods — We  have  adopted  a  %xli/2-in.  flat  tie  rod, 
but  have  placed  it  only  II/2  in.  from  the  base  of  the  rail, 
so  as  to  have  it  as  low  in  the  paving  as  possible,  to  pre- 
vent cracking.  Should  cracking  develop,  we  will  iise  a 
strip  of  light  wire  mesh  over  the  rods.  We  have  held 
to  tie  rods,  although  with  similar  construction  (Rhine- 
bardt  system)  in  Berlin  and  elsewhere  they  have  been 
found  unnecessary. 

Rail-Joint  Reinforcing — Impact  is  responsible  for  the 
I'ailure  of  joints  in  paved  streets.  It  may  be  developed 
from  the  first  because  of  uneven  surfaces  of  the  rail  heads, 
or  it  may  be  developed  later  by  pounding  in  consequence 
of  broken  wave  motion.  AVhere  the  support  is  yielding, 
there  will  be  a  concavity  under  the  wheel,  and  where  the 
anchorage  of  the  rail  is  not  frequent  and  powerful,  there 
will  be  a  convexity  ahead  of  the  wheel.  The  conditions 
necessary  for  transmission  of  wave  motion  (and  load,  of 
course)  are  that  the  splice  bars  shall  be  long  enough, 
strong  enough,  iu)t  worn  badly  and  tight-fitting.  The 
wear  usually  takes  place  on  the  top  of  the  bars. 

The  conditions  favorable  to  failure  resulting  from  im- 
]iroper  fit  of  the  bars  are:  Bolts  over.strained  when  fii'st 
put  on;  poor  mechanical  fit;  movements  of  the  rails  he- 
cause  of  expansion  and  contraction  (allowed  by  the  Umv, 
IkjIcs  in  bars  and  large  round  holes  in  the  rail)  ;  and  badly 
\\t>vu  condition  of  bars. 
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We  will  >;iiMnl  ii-iiiiist  ovcrstraiiiiii-'  tlu'  Imlts  l.y  iisiii^- 
liiruc  licitt-tiviitcd  steel  holts  witli  stroiifi'  washers;  liut 
we  must  (lepeiul  upon  the  niiiiiuraetiirers  for  j^ood  initial 
lit.  We  will  jirovide  against  temperature  movements  hy 
havin<,r  holts  littinj;  the  holes  in  the  rail  tightly  and  hut- 
tmu-  tlie  rail  ends  elosc  together.  We  wished  also  to  have 
the  holes  in  half  the  hars  made  round,  so  that  hy  puttiu';- 
nil  the  nuts  on  one  side  of  the  rail  we  could  have  close- 
tittinfi  holts  in  the  splices  also;  but  the  hars  were  punched 
hefore  \vc  decided  on  this.  We  do  not  know  how  hotter 
to  prevent  wear  ol"  the  toi)s  ol'  the  hars  than  to  use  higher 
carhoii  metal;  tins  wear  is  a  comhination  of  eompre.ssioii 
of  (ihers  and  How  of  metal.  We  i)lanne(l  to  u.se  the  splice 
hars  without  the  nearly  horizontal  leu',  but  the  cost  of 
rolling  or  of  shearing  after  rolling  was  prohibitive. 

We  have  met  the  requirements  for  an  eHicient  joint  as 
follows:  (1)  Rail  heads  will  he  grouiul,  and  in  rails  al- 
ready battered  the  cuds  w^ill  be  sawed  olf.  (2)  Looseness 
will  be  prevented  by  the  use  of  closed  joints,  large  high- 
tensiim  tight-litting  splice  bolts  and  strong  anchorage  of 
the  track  hy  means  of  anchor  bolts.     (3)  A  steel  channel 
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FIG.    2.     DETAILS  C1F  T-RAIL  TRACK   FdU   STREET 
RAILWAY  AT  ANDERSON,  N.  C. 

is  provided  to  transmit  ilexure,  this  being  anchored  to 
the  rail  and  plate  over  a  considerable  length  so  as  to 
maintain  the  rail  ends  in  the  .same  plane.  (4)  The  base 
plate  and  channel  will  distribute  loail  and  impact. 

REIXFOUCED-CONriiKTK  TliAcK    ClKlUCKS 

The  ultimate  support  of  the  wheel  loads  is  the  earth, 
the  bearing  value  of  which  is  limited,  variable  and  un- 
certain. Therefore  pressure  should  be  distributed  over 
as  large  an  area  as  possible.  Under  any  circumstances 
there  will  be  some  deflection  and  some  settlement.  The 
former  should  be  as  small  as  possible  and  the  latter  should 
be  even,  so  as  not  to  disturb  the  pavement.  Both  the.se 
considerations  point  to  the  necessity  for  having  beneath 
the  rail  a  member  capable  of  taking  the  entire  wheel  load 
and  distributing  it  over  the  requisite  area  of  earth.  For 
this  ])ur]iose  we  bave  adopted  the  reinforccd-concrete 
girders. 

There  are  two  general  methods  which  may  be  used  in 
the  design  of  tbe  girder:  One  is  to  assume  that  the  rail 
and  the  reinforcing  rods  form  tbe  chords  of  a  built-up 
lieam,  and  that  tbe  concrete  and  anchors  transmit  the 
shear  only,  the  rail  taking  tbe  compression  instead  of 
the  concrete.  This  assumption  involves  anotber — namely, 
that  the  longitudinal  shear  will  be  transmitted  from  rail 
to  plate,  and  thence  to  concrete,  and  there  will  be  no  .sli])- 


ping  there.  In  order  to  be  sure  of  securing  this  condi- 
tion, it  would  be  neco'ssary  to  bave  holts  through  tbe  rail 
base  (as  shown  in  Fig.  3).  With  this  construction  a  low 
T-rail  can  be  u-sed  under  all  tr'allic,  tbe  minimum  requiri'- 
ment  being  to  use  enough  reinforcement  to  throw  tbe 
neutral  axis  at  or  near  the  base  of  the  rail,  so  that  there 
will  be  no  cracking  of  the  concrete.  The  depth  and  re- 
inrorcemeiit  will  vary  with  the  loads. 

The  other  method  of  design  is  to  assume  the  load  on  tbe 
concrete  beam  as  practically  concentrated,  and  to  place 
surticient  reinforcing  in  the  bottom  of  the  beam  to  dis- 
tribute it  over  an  ample  area  of  earth. 

Of  the  two  schemes,  the  first  is  perhajjs  tbe  better  from 
a  cost  standpoint,  generally  speaking.  But  in  our  case  we 
are  using  rails  already  on  hand,  and  will  use  them  with 
clips  ami  reinforce  for  almost  the  entire  load  (with  shock) 
concentrated.  AVe  believe  that  when  rails  are  ordered 
from  the  mills,  the  cost  of  punching  boles  in  the  ba.se  of 
rail  plus  the  cost  of  beveled  wasbers  would  be  less  than 
tbe  cost  of  the  clips  used  on  the  edge  of  the  rail,  and  the 
reinforcing  would  be  more  etricient  and  cheaiier.  We  ha\e 
just  ordered  a  hydraulic  punch,  wbiih  sliould  enable  us 
to  puncb  holes  in  the  field  ratlier  cheaply,  and  we  will 
see  what  can  be  done  in  this  way.  The  base  ])lates  under 
the  rails  are  counted  on  only  to  widen  the  bearing  area 
on  the  concrete. 

AxswKIt.S    TO    CUITU'IS.MS    OF    THE    DesKIX 

Tbe  criticisms  which  have  l)een  made  of  the  abovi' 
system  of  track  construction  may  be  considered  as  follows: 

1.  The  track  will  be  too  rigid.  We  believe  a  really  rigid 
track  can  be  built  and  be  successful,  tbe  vibration  being 
taken  up  in  the  cars.  We  know  of  tracks  in  this  country 
and  abroad  which  are  similar  to  this  and  give  no  trouble 
due  to  rigidity. 

2.  Concrete  is  not  suitable  for  a  wearing  surface.  Our 
whole  experience  has  been  a  contradiction  of  this,  even 
tluHigb  some  of  our  qwvl  work  is  not  satisfactory. 

3.  Tbe  expansion  joints  in  tbe  concrete  will  spall  and 
disintegrate.  We  bave  never  had  trouble  from  our  ex- 
pansion joints.  We  originally  nsed  for  edge  protection  a 
set  of  plates,  which  were  anchored  into  tbe  concrete  by 
bolts;  but  this  was  very  troublesome  and  somewhat  ex- 
pensive, so  we  have  since  been  using  tbe  joint  described 
in  the  specifications.  The  most  important  things  about 
expansion  joints  are  to  get  them  narrow  and  to  thor- 
oughly compact  tbe  sides  with  an  edger. 

We  also  use  an  edger  against  forms  for  the  edge  of  our 
pavement  next  to  the  city  pavement,  and  have  no  trouble 
here  either ;  although  we  formerly  had  this  edge  sloping 
outward  upon  the  theory  that  that  would  prevent  spalling. 
the  most  noticeable  effect  of  this  slope  was  to  allow  the 
asphalt  to  crawl  up  it  under  tbe  ironing  effect  of  vehicular 
traffic,  ultimately  causing  a  rut  there,  so  we  have  since 
nuide  the  edge  vertical.  The  contraction  joint  we  have 
adopted  because  we  have  found  that  where  the  expansion 
.sections  were  laid  .50  ft.  apart  a  contraction  crack  nearly 
always  formed  exactly  nn'dway. 

4.  Underdrainage.  We  have  no  provision  for  uuder- 
drainage  and  do  not  believe  it  lU'cessary  in  our  conditions. 

5.  Electrolysis.  Tbe  possibility  of  electrolytic  action 
upon  the  steel  below  the  rail  is  very  remote,  and  may  be 
obviated  at  little  cost. 

().  Kegaging  or  changing  rail  or  grades.  When  the 
rail  needs  regaging  or  rencv/ing  probably  we  will  wish  to 
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(louble-triU-k  the  line  Tlic  ,Lrrnil(-s  nrc  set  bv  the  city,  iiiid 
there  is  only  the  leiiiotf.-t  pus.sihilit.v  of  having  to  chaniic 
tiieni.  Provision  could  lie  made  for  rejraginj;  or  renewing 
rail  by  using  long  holes  in  the  plates  (for  adjustment), 
bv  separating  the  foundations  and  top  slab  by  a  layer  of 
heavy  paper,  and  by  tipping  the  tops  of  the  anchor  bolts 
with  tar,  so  that  they  would  not  rust. 

V.  Shattering  of  concrete.  It  has  been  suggested  that 
the  concrete  around  the  rail  nuiy  be  shattered  by  vibra- 
tion or  by  ice  under  the  rail  and  plate.  The  vibration  of 
the  rail  will  be  .so  limited  with  anchorages  2  ft.  apart  that 
it  will  be  incapable  of  causing  impact.  Little  or  no  water 
can  find  its  way  under  the  rail,  but  in  a  colder  climate 
tar  or  asphalt  might  be  poured  along  the  edge  of  the  rail. 
8.  Special  \vork  and  curves.  Our  special  work  will  be 
laid  on  steel  or  wood  ties  on  a  concrete  base.  For  curves, 
the  ijlates  will  bend  the  same  as  the  rail.  Steel-weld 
compromise  rails  will  be  used  instead  of  compromise 
joints. 

CoxsTRUCTioN   .Methods 
The  water  is  taken  from  hydrants  along  the  curb,  and 
no  charge  made  against  the  contractor  for  it,  as  the  com- 
pany owns  the  water-works  system. 

The  cement  is  furnished  by  the  company  in  warehouse 
or  in  ears  in  railway  yards,  and  is  hauled  to  the  job  by 
the  contractor  and  protected  by  him.  As  the  inspector 
on  the  job  receipts  for  the  cement  delivered  on  the  job 
and  shows  on  his  report  the  disposal  of  it,  we  know  just 
what  mixture  we  are  getting.  By  thorough  experiment  we 
will  find  the  length  of  track  which  should  be  built  with 
a  certain  amount  of  cement,  so  that  we  will  have  both  a 
cheek  on  the  grading  and  on  the  use  of  the  cement. 

The  stone  is  delivered  by  the  company  on  the  streets 
to  be  paved,  at  the  intersections.  We  have  several  cars 
built  for  this  purpose  having  an  A-shaped  bottom  and 
slide  doors  which  trip  by  a  hand  lever  operated  from  the 
cab.  The  load  can  be  dumped  in  six  parts,  as  the  length 
of  the  car  is  divided  into  three  compartments,  and  each 
compartment  dumps  half  on  either  side.  The  load  dumps 
well  clear  of  the  rails. 

The  rails  are  in  general  those  at  present  in  service; 
and  they  are  removed  by  the  combined  forces  of  the  com- 
pany and  the  contractor.  This  is  done  by  jacking  up  the 
rails  every  15  ft.  and  knocking  off  the  old  ties  with 
sledges.  The  specifications  state  that  we  will  take  up  the 
rail  and  the  contractor  will  take  up  the  ties.  Contractors 
generally  are  loath  to  participate  in  this  method,  as  they 
seem  to  feel  that  advantage  is  being  taken  of  them,  al- 
though it  is  more  to  their  advantage  than  to  ours. 

The  excavation  is  done  mostly  by  pick  and  shovel,  and 
the  hauling  by  wagons.  Tamping  is  used,  as  rolling  is 
not  jjracticable  here.  When  the  excavation  is  ready  the 
company  assembles  the  track  and  puts  it  to  line  and 
grade.  No  attempt  is  made  to  have  the  track  to  final 
line  and  grade  for  more  than  a  block  ahead  of  the  con- 
crete, as  temperature  changes  and  other  disturbances 
would  destroy  it.  Of  course,  the  track  will  be  fixed  longi- 
ludinally,  as  one  end  will  be  completed  and  fast.  The 
track  is  supported  vertically  during  construction  by  bear- 
ing blocks  under  the  anchor  bolts  (which  are  rigid  on 
account  of  the  jam  nut  under  the  bearing  plate).  The 
track  is  lined  by  .staking  from  the  sides. 

The  concreting  was  intended  originally  to  be  done  en- 
tirely from  set-ups  at  the  intersections,  using  plank  run- 
ways in  center  of  tlie  track  and  G-ft.  hand  carts  for  haul- 


ing the  concrete.  The  placing  of  I  he  comrcle  was  to 
begin  at  the  nuddle  of  the  block,  and  back  up  to\v;inl  the 
mixer  as  the  work  proceeded,  the  carts  rctuiiiing  on  the 
loadway  beside  the  track.  It  wa.s  believed  that  these  carts 
would  be  very  economical  for  this  work.  It  was  afterward 
decided  to  spout  the  concrete  into  place,  which  was  done 
with  very  good  results.  A  2i/2-i'i-  top  surface  is  made 
with  concrete  1  :  1%  :  oi/o,  using  Vs-  to  %-in.  stone, 
which  gives  a  surface  that  can  be  finished  as  smooth  as  a 
sidewalk.  This  is  quite  satisfactory,  and  although  the 
concrete  is  put  on  in  two  courses  it  forms  in  offct-t  one 
solid  mass. 

The  concrete  is  placed  and  finished  as  specified  else- 
where. The  scoring  board  used  to  block  off  the  surface 
is  made  of  heavy  timbers,  having  a  crown  slightly  flatter 
than  the  finished  pavement.  This  crown  is  sawed  out  of 
the  thickness  of  the  timbers.  On  the  bottom  or  working 
side  there  are  V-shaped  oak  strips  put  on  in  a  staggered 
arrangement  to  follow  the  lines  of  5xl0-in.  joint  blocks. 
This  board  has  a  length  equal  to  the  width  between  rails 
and  a  width  of  20  in.  or  four  courses  of  blocks. 

The  strip  is  left  off  from  the  last  block  edge  on  the 
front  side  and  when  the  board  is  moved  forward  the  last 
strip  on  the  rear  side  is  set  across  the  ends  of  the  short 
joints  of  the  last  course  scored.  This  is  done  because  it 
was  found  that  when  the  outer  edge  of  the  last  course  was 
printed,  and  the  men  attempted  to  set  the  board  for  the 
next  width,  they  lost  time  getting  the  oak  strips  to  reg- 
ister in  the  last  one  of  the  last  width,  and  often  made  a 
double  joint  there,  whereas  when  the  short  joints  of  that 
course  only  are  printed  before  taking  up  the  board,  the 
rear  strip  can  be  set  across  their  ends  at  the  next  setting 
without  trouble. 

These  boards  have  scored  over  100,000  sq.yd.  of  paving 
for  us  and  have  been  perfectly  satisfactory.  They  cost 
about  $5  each,  will  print  about  10,000  sq.yd.  (with  fre- 
quently renewed  oak  strips),  and  would  last  indefinitely 
except  that  the  men  in  using  them  tamp  on  them  with  a 
pick  or  other  heavy  object.  Two  or  three  light  blows 
suffice.  They  are  operated  by  the  finisher  and  water-boy 
or  one  of  the  common  laborers,  and  this  scoring  really 
adds  practically  nothing  to  finishing  cost,  because  it  goes 
very  rapidly  and  the  finisher  has  ample  time  from  his 
floating  to  do  it. 

Separate  boards  with  no  crown  can  be  used  for  the  flat 
paving  outside  the  tracks,  and  this  method  is  better 
than  having  that  part  done  by  a  long  single  board.  We 
have  used  for  the  space  between  double  tracks  a  longer 
board  similar  to  the  one  used  in  the  tracks,  but  with  the 
end  bearings  arranged  to  allow  the  printing  to  be  done 
y^  in.  below  the  rail  instead  of  11,4  in.  These  boards  are 
kept  greased.    They  have  handles  made  of  old  rubber  hose. 

Specifications  for  Construction  Work 
The  specifications  include  the  following  sections  gov- 
erning the  construction  work : 

OutHne  of  Work — (a)  The  company  wiU  remove  the  old 
rail,  (b)  The  contractor  will  remove  the  old  ties  to  the  edge 
of  the  street;  they  are  not  to  be  sold,  (c)  The  contractor  will 
excavate  to  cross-section  shown  on  plan  ,and  to  grade  set  by 
the  city  engineer  or  the  engineer  of  the  company,  and  will 
tamp  the  subgrade  to  the  satisfaction  of  the  engineer,  (d) 
The  company  will  build  track  ready  for  the  concreting,  (e) 
The  contractor  will  place  concrete  and  protect  it  until  accept- 
ance. 

Excavation — Earth  must  not  be  disturbed  below  subgrade. 
Where  filling  is  necessary  it  shaU  be  done  with  approved 
material  in  5-in.  layers  and  thoroughly  tamped.  Waste  exca- 
vated  material  shall   be   the   property   of   the   company,   to   be 
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Concrete — To  bi-  composed  of  1  pnrt  cement,  2  parts  sand 
or  screenings  and  4  parts  crushed  stone  (size  passinK  1-ln. 
riner  and  retained  on  V4-ln.  rinn),  and  hydrated  lime  S%  of 
weiRht  of  cement.  To  l)e  laid  of  a  consistency  satisfactory  to 
the  enKineer,  thoroufrlily  tampod  and  floated  with  wooden 
float,  troweled  if  required,  and  blocked  off  If  required  by  the 
lity.  The  scoring  to  be  shallow  srooves  made  with  a  scoring 
board. 

.Joints  in  Paving — Contraction  joints  to  he  provided  every 
r>0  ft.,  to  be  not  over  '/•  in.  wide,  f)  in.  deep,  filled  with  asphalt 
and  stone  dust.  These  are  to  be  made  by  using  weather- 
hoardinp,  dressed  on  both  sides  and  greased,  and  withdrawing 
the  board  after  concrete  sets  and  filling  as  noted  before. 
Midway  between  these  joints  shall  be  contraction  joints  made 
hy  using  a  thin  steel  plate  (greased)  withdrawing  after  con- 
crete sets,  and  pouring  with  asphalt.  Both  these  joints  must 
lie  thoroughly  compacted  along  their  edges  by  using  edgers 
of  small  radius. 

Protection  of  Work — In  hot  weather  the  pavement  shall 
be  kept  wet  for  at  least  three  days  (sometimes  longer)  by  the 
liberal  use  ot  water  sprinkled  upon  it.  The  company  furnishes 
the  water.  When  required  by  the  engineer  3  in.  of  sand  shall 
lie  sprinkled  upon  the  pavement  for  the  purpose  of  holding 
the  moisture,  and  keeping  the  pavement  cool.  In  cold  weather, 
if  the  thermometer  is  below  40^  at  4:30  p.m.,  and  is  going 
down,  all  placing  of  concrete  must  be  stopped  and  that  part 
which  is  already  laid  must  be  finished  as  soon  as  possible. 
If  the  thermometer  is  going  up  at  4:30  p.m.,  work  may  be 
continued  until  6  p.m.  When  required  by  the  engineer  the 
work  must  be  covcrcil  with  tar-paper  and  2  in.  ot  horse 
manure.  Other  means  may  be  used  if  preferred  by  the 
contractor. 
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At  I'luli  liUidiiii,'  an  incline  is  Inid  to  about  lnw-wator 
line,  and  on  this  rides  a  cradle,  wliicli  is  moved  iip  or  down 
the  ineliiie  to  keep  its  rails  at  the  same  heiji;lit  ahove  tlie 
varvin*;  level  of  the  water.  The  cradle  is  shitted  as  re- 
r]uired   by  a   cable  attached   to  a   locomotive  and   |)assed 
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FEATHER-RAIL  CONNECTION   BETWEEN  TRACK 
ON  INCI^INE  AND  TRACK  ON  CRADLE 


liiii;'    inilley    on    the    craillc    frame.      The 
ceiidintc  grade  of  3  per  cuiil.  for  a  length 


In  order  to  develoji  a  new  rail  route  from  the  Niu'th- 
western  States  to  the  Gulf,  the  Chicago.  Burlington  & 
Quincy  li.K.  is  building  a  line  13  mi.  in  length  from 


Cot/nfenvei^hf  Beams, 


around    a    hit 

incline  has  a  i 

of  about  •^iHio  Ft.     The  track  on  the  cradle  is  level,  with 

a  short  4  per  cent,  grade  rising  from  the  incline  track  to 

the  cradle  track. 

The  incline  is  double-track,  with  two  cradles,  one  for 
each  track  on  the  boat,  but  the  cradles  are  se])arate  and 
are  operated  independently.  The  river  end  of  the  incline 
is  a  dotible-track  timber  trestle,  with  five-pile  bents  13  ft. 
c.  to  c.  under  each  track  and  two  lines  of  8xl6-iu.  strin<r- 


ADJUSTABI.E  APROX  CONNECTION  BETWEEN 
CRADLE  AND  CAR-TRANSFER  BO.\T 


its  present  terminal  at  Metropolis,  111.,  to  connect  with 
the  Xashville,  Chattanooga  &  St.  Louis  Ey.  at  Paducah, 
Ky.     The  principal  engineering  feature  of  this  line  will 
be  the  great  double-track  bridge  across  the  Ohio  Eiver,    ^ 
but  this  will  not  be  completed  for  some  time. 

To  provide  immediate  communication  across  the  river, 
the  new  railway  has  been  extended  down  the  bank  on  each 
side  of  the  river,  and  cars  will  be  ferried  across  on  trans- 
fer boats.  These  are  double-track  deck  scows,  accommo- 
dating ten  freight  cars  on  each  track.  They  will  be  han- 
dled by  tow-lioats.  The  distance  between  landings  is 
about  one  mile. 


Top  Plan  at  End 

ers  under  each  end  of  the  10-ft.  ties.  Fender  timbers 
are  laid  upon  the  outer  ends  of  the  caps.  The  tracks 
are  12  ft.  c.  to  c. 

The  general   construction    of  the   cradle   is  shown   in 
Fig.  3.     It  is  240  ft.  long.    Its  deck  ((insists  of  two  pairs 
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of  Sxl6-in.  stringers  upon  which  are  hiid  the  Ui-ft.  ties. 
At  the  land  end,  wiu're  the  iioight  is  low,  the  stringers  rest 
directly  upon  axles  arranged  in  pairs.  As  the  height 
above  the  incline  increases  they  are  supported  by  blocking 
or  cross-timbers  on  two  lines  of  subslringers,  which  are 
mounted  on  the  axles,  as  shown.  The  wheels  are  mainly 
.S;5-in.  car  wheels.  As  the  joints  of  the  stringers  are  in 
tension  when  the  cradle  is  hauled  up  the  incline,  they  are 
spliced  by  horizontal  bolts  passed  through  the  outstanding 
rtanges  of  L-shaped  straps  spiked  to  the  sides  of  the 
timi)ers.  These  connections  also  give  vertical  flexibility 
to  allow  for  irregularities  in  track  surface. 

L.ANI)    -VXD    liIVEI!    CoXNECTIOXS    OF    CliADLE 

At  the  land  end  of  the  cradle  is  a  pair  of  13-ft.  feather 
rails  to  connect  the  track  on  tlie  incline  with  that  on  the 
cradle.  This  connection  is  shown  in  Fig.  2.  The  feather 
rails  are  steel  castings  12  ft.  long,  grooved  on  the  under 
side  to  ride  on  the  incline  rail,  while  the  upper  surface 
tornis  a  running  head  for  the  wheels.  At  the  toe, 
where  the  wheels  are  engaged,  the  thickness  of  the 
feather  rail  is  only  14  '"•  ^^^  ^h^  ^^^1  there  is  a  splice 
connection  to  the  track  rail  on  the  cradle. 

The  river  end  of  the  upper  deck  of  the  cradle  is  an 
adjustable  apron  30  ft.  long,  supported  by  cross-timbers 
on  the  substringers.  This  is  showii  in  Fig.  1.  It  consists 
of  a  pair  of  heavy  box-girders,  connected  by  crosspieces 
and  diagonal  lateral  rods.  The  I-beam  crosspieces  are  not 
connected  rigidly  to  the  girder  webs,  but  are  secured  by 
horizontal  pins  through  angle  brackets  on  the  webs.  This 
allows  for  variations  in  level  of  the  opposite  rails  of  the 
incline  track,  the  girders  being  free  to  rise  and  fall  inde- 
pendently in  a  vertical  plane,  while  with  rigid  riveted 
i-onnections  severe  twisting  stresses  would  be  set  up. 

The  apron  is  supported  at  the  heel  and  one  interme- 
diate point,  and  its  outer  end  is  eantilevered  beyond  the 
latter.  The  outer  end  is  raised  and  lowered  as  required 
to  compensate  for  slight  changes  in  level  of  the  tracks  on 
the  cradle  and  the  boat  and  to  bring  these  rails  into  exact 
)iosition.  For  this  ]iurposp  its  outer  support  carries  a 
pair  of  air-brake  cylinders,  with  piping  led  along  the 
e'xg"  I     a'Bolfs^ 
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with  hose  so  that  it  can  be  connected  t 

I  of  the  engine  handling  the  train.     T' 

II  It  is  fitted  with  an  extension  arm  cun 
10-in.   I-beams  havinji  a  counterwei^ili 


box  suspended  from  their  ends. 

Vertical  and  lateral  movements  of  the  apron  are  pro- 
vided for  by  a  liemis])herical  bearing  under  the  heel  of 
each  girder,  and  a  similar  bearing  or  thrust  shoe  at  its 
end,  butting  against  the  end  frame  of  the  cradle.  The 
outer  end  of  the  apron  is  heavily  built  and  braced  to  with- 
stand blows  and  has  a  recessed  end  frame  to  receive  the 
V-shaped  nose  on  the  end  of  the  boat,  thus  automatically 
centering  the  tracks.  Portable  rail  stops  which  slide  on 
the  rails  are  used  to  hold  the  cradle  in  jjosition  on  \\w 
incline  track,  and  also  to  hold  the  train  on  the  cradle 
w-hile  making  the  rail-end  adjustments  of  apron  to  lioat. 

The  new  railway  is  being  built  under  the  name  of  the 
Paducah  &  Illinois  E.E.  The  incline  on  the  Illinois  side 
of  the  river  was  built  and  is  owned  by  the  Chicago,  Bur- 
lington &  Quincy,  and  that  on  the  Kentucky  side  by  the 
IS^ashville.  Chattanooga  &  St.  Louis,  of  which  Hunter 
McDonald  is  Chief  I]ngineer.  The  Chief  Engineer  of 
the  Paducah  &  Illinois  is  C.  H.  Cartlidge,  Bridge  Engi- 
neer of  the  Chicago,  Burlington  &  Quincy. 
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^©^^©s^  CoiaSir'©! 
By  Leonai!!)  Lundgui:x'-' 
Much  has  been  said  and  written  along  theoretical  lines 
aliout  the  dual  control  of  water  powers  in  the  United 
States  by  the  Federal  Government  and  the  Sovereign 
States,  control  by  the  former  arising  from  the  ownership 
of  public  lands  and  by  the  latter  from  state  laws  on  the 
appropriation  of  water.    Many  writers  have  attempted  to 

United    States    Forest    Service.    Beck 
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FIG.  3.  CRADLE  ON  INCLINE  OF  CAR-TR.\N.SFI3R  FERRY  ON 
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|i(iiiil  dill.  IIkiI.  sill  li  ihiiil  ciiiilriil  is  iiN  (iiii|i;il  ilili'  willi  llio 
iiuUisli'iiil  di'veloiiiiK'liI  of  till'  ctiiiiilry  iiiul  ;uiii;illy  liiii- 
ilcrs  its  growtli.  In  pviR'tico,  liowuvur,  the  Fciloriil  (io\- 
t'limiciit  works  in  tho  closest  liarnumy  with  llie  Stiite.  'I'he 
reji'iihitions  of  the  Secrct^UT  of  AgririiHiiir,  elfeclixe  l'"rli. 
1,  J1U.J,  eoiitain  the  following: 

■\Vherevor  the  approval  of  a  s(:ilo  ailministrativc  ollicial, 
I'oard  or  commission  is  a  condilioii  prt'cedont  to  tlic  riKlit 
litlier  to  tal<e  and  use  water  foi'  power  i)urposes  or  to  enpagp 
in  tlie  business  of  the  seneration,  transmission  or  distrilnilion 
o(    power,   certilied    evidence   of   sucli   approval    must   be    filed 

.  .  before  a  final  permit  will  be  issued.  i''ormal  notilica- 
tion  by  such  ollicial,  board  or  commission  that  the  water 
rij;ht  has  been  canceled  or  that  the  permission  to  enuajje  in 
(lie  power  businoss  withdrawn,  will  be  deemed  suttiiient 
grounds  for  the  revocation  of  the   permit. 

These  or  simihir  reiiuirenients  li;ive  heun  in  force  in  tho 
i-cguhitions  of  the  Deparlnieiits  of  tlie  Inlerioi'  anil  nt 
Agriculture  for  tlie  last  li\e  years.  During  this  perioil 
no  jjcrson  has  secured  a  permit  to  construct  a  waici- 
]iowcr  plant  on  puhlic  lands  without  Jirst  securing  a  water 
right  from  the  state. 

CoOl'EltATION   WITH    STAfH   (IF    C.\LlFOitM.\ 

A  year  ago,  in  order  to  facilitate  the  approval  of  appli- 
catioiis  for  water  power  both  hy  the  stale  and  hy  the 
I'^ederal  Government,  a  cooperative  agreement  was  made 
hetweeii  the  Secretary  of  Agriculture,  llmi.  (i.  V.  Hous- 
ton, and  the  State  Water  Commission  df  Calirdriiia,  of 
which  Prof.  Charles  D.  Marx,  President  of  the  American 
Society  of  Civil  Engineers,  is  Chairman. 

This  agreement  jirovides  that  whenever  an  aiip'.ication 
for  a  ])ermit  for  a  water-power  site  is  filed  with  the  Dis- 
trict Forester  of  San  Francisco,  notice  of  the  application 
will  be  sent  to  the  State  Water  Commission.  AVhenever 
an  application  is  made  to  tlie  State  AVater  Commission  for 
a  permit  to  appropriate  water,  if  the  rise  of  such  water 
will  in  any  way  make  necessary  the  occupancy  of  any 
national  forest  land,  the  State  Water  Commission  will 
give  immediate  notice  to  the  District  Forester  at  San 
Francisco.  Further  clauses  of  the  agreement  ]H-ovide  in 
substance  that  neither  the  State  Water  Commission  nor 
the  representatives  of  the  Federal  Forest  Department  will 
issue  permits  to  water  users  nntil  both  authorities  have 
given  final  appi'oval  to  the  application. 

In  accordance  with  this  agreement  the  Secretary  of 
Agriculture  a  few  months  ago  refused  certain  rights-of- 
way  in  the  Inyo  Xational  Forest  to  a  comijaiiy,  as- its 
previous  application  for  the  privilege  of  using  the  water 


of  ccrlaiii  ncek,-^  had  hivn  ivjcclcd  hy  I  he  Stale  Water- 
Supply  ( 'diiiiiiis.-idii  III  I  I  he  grim  I  id  I  ha  I.  I  Ik;  pulilic  interesl 
so  demanded.  The  company  argued  against  this  decision 
on  (he  grdiind  dial  I  lie  si  reams  proposed  to  be  appro- 
]iriated  were  localed  enlircly  williin  Hie  .Xational  Forest 
reserves  and  that  the  stale  authorities,  therefore,  had  no 
voice  in  Hie  nialter.  The  .Secretary  of  Agriculture  in 
reriising  lo  reciinsidei-  his  decision  said: 

It  is  believed  that  hotter  results  (tan  be  secured  under 
existing'  conditions  by  cooperative  acHon  between  the  state 
and  Federal  authorities  than  by  any  Insistence  upon  striri 
legal  rights  on   behalf  of  either. 

Anolher  c(j()peraliv(i  agreenunit  has  heeii  made  helween 
the  Deparlnieiit  of  .\griciilt  lire  and  Hie  State  of  Oregon, 
represented  hy  Hie  Stale  Ivigineer.  'I'liis  is  trained  on 
lines  similar  to  1ho.se  of  the  agreement  with  the  State  of 
California,  and  provides  th;it  Hie  District  Foreslerat  F'ort- 
land  and  the  State  Kngineer  will  each  riirnish  Ihc  other 
with  data  and  coiiperale  v\liile  ailing  upon  appliiatioiis 
fur  power  permils  dn  National  Forest  lands.  This  agree- 
ment Mas  cdiisiimmaled  in  May,  l!))."). 

It  is  aiitii  ipated  thai  other  slates  having  laws  which 
perinil  cdopiM'al  ion  as  oiil  lined  aliove  will  see  the  advan- 
tages that  accrue  and  will  accordingly  enter  into  similar 
agreements. 


Liuiiiii-Suin  AllonaiiccH  for  Kxtra  Work  were  recently  the 
subject  of  a  dispute  among  the  public  authorities  of  New 
York  City.  Contracts  let  by  the  Public  Service  Commission 
for  subway  or  other  rapid-transit  work  require  to  be  con 
sented  to  by  the  Board  of  Estimate,  which  makes  the  ap- 
propriation to  pay  for  the  contract.  Recently  when  several 
contracts  awarded  by  the  commission  came  before  the  board 
for  appropriations,  the  board  made  th'e  appropriation  condi- 
tional on  the  elimination  of  a  clause  in  the  contract  author- 
izing the  chief  engineer  of  the  commission  to  fix  either  unit 
prices  or  a  lump  sum  for  incidental  or  extra  work  as  it  arose. 
The  prior  arrangement  for  extra  work  had  been  cost  plus  1" 
per  cent.  This  arrangement  led  to  excessive  supervision  and 
accounting,  which  is  avoided  by  using  the  lump-sum  or  the 
unit-price  method  of  payment.  For  some  time  past  the  com- 
mission's contracts  have  included  a  clause  making  the  latter 
methods  optional  as  alternatives  to  the  percentage  method,  and 
the  board  has  hitherto  approved  such  contracts.  The  board's 
conditional  appropriation  formed  the  subject  of  a  court  action 
by  the  bidder  to  whom  a  contract  had  been  awarded  for  man- 
damus to  require  the  board  to  give  its  consent  and  make  the 
appropriation  without  qualification.  The  mandamus  was  Is- 
sued by  the  court,  and  the  board  then  consented  to  the  con- 
tract and  made  the  appropriation  without  condition.  No  a|i- 
peal  to  a  higher  court  was  taken,  because  the  board  did  not 
want  to  delay  subway  construction  work;  but  it  has  made  the 
statement  that  it  does  nut  accept  the  view  taken  by  the  judge 
who  issued  the  mandamus  and  will  carry  the  matter  before  a 
higher  court  on   a  subsequent   occasion. 


Par+  Plan  of    Bo-ttom    S+ringers 
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Wad©  aimdl  Deep  Gmt 

Bolted  foiitimious  crossbnifing  of  snl)\ray  excavation 
is  cniployod  by  the  Craiiford  Co.  on  Keetioiis  1  and  lA 
of  the  Flatbush  Ave.  subway,  in  Brooklyn,  New  York 


for  diverging  subway  tracks  on  three  double-track  levels. 
In  the  upper  part  the  bents  are  spaced  10  ft.,  in  the 
lower  part  5  ft.  c.  to  c.  The  bents  of  the  lower  portion 
of  tills  cut  are  not  in  the  same  vertical  plane  as  the  upper 
bents  because  of  interference  of  steelwork;  longitudinal 
timbers  of  the  same  lapped  construction  as  the  cross-struts 


FIG.  1.     GENERAL  VIEW  OF  TOP  OF  DEEP  OPEN  CUT  AT  PROSPECT  PARK  PLAZA,  BROOKLYN 


City.  Each  crossbrace  is  built  up  of  6xl2's,  16  ft.  long, 
lapped  8  ft.  and  bolted  together,  forming  a  continuous 
12x12.  The  bolt  holes  are  located  by  templet,  so  that 
they  will  coincide,  no  matter  wMch  ends  are  lapped. 
This  means  rapid  timbering  and  avoidance  of  waste. 
The  erossbraces  are  posted  and  spread  as  shown  in  Fig.  2. 
The  illustrations  show  the  timbering  at  Prospect  Park 
Plaza,  where  the  excavation  reaches  a  maximum  width  of 
100  ft.  and  a  greatest  depth  of  82  ft,  providing  room 

■Surfirce  of  Oround 
■    4< '--r-Max.  Wdi-h 


Else- 


are  used  at  the  top  of  the  offsetting  to  bridge, 
where  on  the  line  the  bent  spacing  is  10  ft. 

John  C.  Sheridan,  Chief  Engineer  for  the  contractor, 
devised  the  bolted  timbering. 


l-'IG. 


SHBRIDAN-S    SCHEME    OF    TIMBERING;    BOTTOM' 
OF  SO-FT.  CUT 


FIG.  3.     TIMBERING  FOR  THE  DEEP  OPEN  CUT 


S,-|.h'nil..T   -y-':    l!1| 


KN  ci  1  .\  i;  i;  i;  1  N  v,    news 


6u;j 


lapiirffig;    BiroA    Old    R.acetrack   to       •^<'t<l<^    l'"'-   <«"   '"'   Unir   years   bcf.MC    iUr    |i;i\cnifiil    was 
A  «_/s»^,«.»-r,.iu.sTi-^    TO«.,-s™,^'  (oiistniclofl.     Oil    Idii   of   tli(!  <'()ni|ia(li'il    siiilaic  oC   the 

(lid  Irack  a    l'/i>-iii.  asiihallu-coin  rclr  navciiu'iit  was  lanl 

A  (iiu'-linu'  raiutius  lidiM'-iMciiiu-  track  al  Narra^^aiisrll  in  (wo  courses,  {he  liottom  foiirsc  of  :>  in.  lining  inixod 
Park,  Cranston,  near  I'icn  kK'hcc,  K.  1 .,  has  recently  iiecn  jo  conl'oi'iii  approxiinalely  (o  (he  well-known  'IVipeka 
eonverteil  into  an  anloniohile  racetrack  liy  hankini;  the  hjiecilicatidiis,  while  llie  (,()[)  course  is  iiractically  a  sheet- 
curves  ami  cii\criii,u  the  trackway  uilh  an  asphaltic- 
ioncr<'te  |ia\eineiil.  The  track  is  owned  hy  l''rederick  I']. 
I'erkin-,  I're-idenI  ol  llic  \ai-ra-an>et  t  I'ark  Spcedwaw 
inc.,  who  lias  personally  planneil  and  ,-nper\ised  all  the 
lollslriiet  ion  work — with  no  little  pride  that  he  has  done 
so  without    the  assistance  of  an  eiiuiiu^er. 

Tlie  (lid  liorse-raciiiL:  track  was  the  usual  one-mile  o\al 
eoiisistinu'  of  two  (iiiarter-inile  sf raij>htaway.-  and  two 
ipiarter-niile  liall-eirele  ares  of  ViO  ft.  radius.  The  track 
>url'aee  wa>  hard-packed  loani  o\eii\ini;'  uravt'l,  which 
it-  onlv  line  or  two  feet  below  surface  over  the  wdiole 
meadow  containinu  the  track.  This  givos  good  natural 
suhdrainage,  so  that  the  only  additional  provision  for 
ilrainago  considered  nece.-sary  was  the  sinking  of  shallow  fig.  a.  NAUUAciANSiiTT  asphalt  mcitor  HACKTiiACK 
jiits.  or  sumps,  at  intervals  around  the  inner  edge  of  the 


66' -X.:-i4!. 


FIGS.  1  AND  2.  CROSS-SEdTIONS  OF  RACETRACK  ON 
CURVE  AND  ON  TANGENT 

track.  These  are  lined  with  dry  stone  walls  and  drain 
into  the  sub.^oil  gravel.  They  are  covered  with  substan- 
tial timbers. 

The  surface  of  the  old  track  was  thoroughly  rolled 
with  a  10-ton  steam  roller.  On  the  curves  the  roadbed 
had  previously  been  banked  to  a  maximum  of  about  10 
ft.,  the  earth  being  placed  in  thin  layers  and  allowed  to 


FIG.  1.  TANGENT  ON  MOTOR  RACETRACK 

asphalt  mixture.  The  pavement  is  66  ft.  wide,  not  in- 
eluding  the  lO-ft.  to  1  l-ft.  a]iron  inside  the  racing  line; 
the  total  paved  width  thus  is  Ti!  to  80  ft. 

The  alignment  of  the  old  track  was  not  materially 
changed.  The  measured  one-mile  racing  line  is  from 
10  (on  tangents)  to  14  ft.  (center  of  cun^e)  inside  the 
inner  edge  of  the  pavement  aprons.  There  are  no 
easement  curves  between  the  tangents  and  the  curves,  as 
this  would  have  required  a  redesign  of  the  old  track. 
An  approximate  cross-section  of  the  curves  is  shown  in 
Fig.  1.  To  attain  the  maximum  superelevation  of  al)0ut 
10    ft.,   the    P.r.    of   the    curv(-   of   the   outside   edire   of 
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FlC.   G.      ROLLING  ACROSS  THE  TRACK  ON  A  31%   GRADE  WITH  SPECIAL  STEAM  ROLLERS 


tlu'  track  is  jilared  :it  half  the  full  superelevation,  which 
is  attained  at  a  point  100  ft.  beyond  the  P.C.  From 
file  P.C.  to  the  level  of  the  straightaway  150  ft.  inter\i.'nes. 
]'"ig.  2  is  a  cross-section  on  the  straightaway.  The 
dished  surface  on  the  curves  was  obtained  by  eye,  no 
templets  being  used. 

For  use  in  building  the  pavement,  Mr.  Perkins  pur- 
cliased  one  of  the  largest-size  Cummer  portable  asphalt 
plants,  a  10-ton  3-wheel  steam  roller,  two  6i/^-ton  tandem 
steam  rollers,  cru-shers,  screens  and  bins  and  all  other 
necessary  pa\ing  equipment.  He  hired  his  own  employees 
and  personally  superintended  the  work.  Local  stone  and 
gravel  were  largely  used,  although  imported  sand  and 
traprock  were  used  to  some  extent.  Work  was  begun 
in  April  and  the  pavement  was  completed  in  July  at 
an  approximate  cost  of  $200,000.  The  tandem  rollers 
had  to  be  especially  designed  and  built  (Buffalo  Steam 
Roller  Co.)  to  permit  their  rolling  the  track  banking, 
the  upper  half  of  which  is  on  about  a  31  per  cent,  grade. 
The  difference  between  these  rollers  and  the  standard 
Buffalo-Pitts  tandem  rollers  is  said  to  be  not  only  in 
the  gear  ratios,  but  in  the  boiler,  which  is  designed  for 
a  higher  pressure  than  standard. 

Both  edges  of  the  track  are  lined  with  substantial 
posts  spaced  3  ft.  c.  to  v.,  to  which  are  spiked  two  rows 
of  25-lb.  steel  railway  rails.  This  railing  is  intended 
to  be  strong  enough  to  deflect  a  runaway  car  back  upon 
the  track. 


aosa  aEa 
Hag 


111  19 12  the  stiite  legislature  of  Ehodc  Island  passed  a 
law  which  put  all  bridges  and  culverts  on  roads  which  had 
in  any  way  been  improved  by  the  state  in  the  hands  of  the 
.state  highway  dei)artment  for  maintenance  and  repair. 
In  this  way  the  perpetual  care  of  about  156  bridges  of 
various  types  was  suddenly  thrust  upon  a  small  engineer- 
ing staff  already  with  plenty  of  work  to  do.  The  bridges 
had  been  built  at  various  times  by  the  different  county, 
town  and  city  authorities  and  in  many  cases  no  record 
plans  were  available  for  filing  with  the  state  highway 
department. 


To  become  better  acquainted  with  the  details  of  their 
legacy  the  following  scheme  was  devised  by  the  highway 
department  engineers.  Each  bridge  was  inspected  and 
measured  by  an  engineer,  and  notes  were  made  under  the 
following  heads :  Name,  location,  type,  causeway,  sub- 
structure; abutments,  piers,  piling,  wing  walls,  super- 
structure; trusses,  lateral  systems,  bearing  on  abutments, 
floor-beams,  stringers,  roadway,  sidewalks,  railing,  paint; 
general  remarks ;  recommendations ;  notes.  Two  photo- 
graphs, side  and  end  elevations,  were  taken  of  each  brid';-e 
with  a  3A  Kodak.  All  this  was  accomplished  by  one  man 
ill  about  30  days. 

From  the  inspection  report,  index  cards  4x6  in.  (Fig. 
1 )  were  compiled  giving  all  tlie  essential  descriptive  data 
on  each  bridge.  In  the  filing  number  the  first  letter  of 
the  name  of  the  county  in  which  the  bridge  is  located  is 
used,  together  with  the  numerals  of  a  serial  number  which 
runs  from  1  to  156  for  the  entire  state.  A  road  map  with 
the  numbers  of  the  bridges  lettered  on  at  the  bridge  site 
furnishes  a  ready  means  of  locating  any  bridge.  AVilh  the 
first  a  second  4x6  card  is  kept,  carrying  a  record  of  the 


HAMILTON   AVE.    BRIDGE 

Localion Wickford  (Boston  Nock  Road) 

Type Pratt  Steel  Truss — ^pin-connected 

No.  of  Spans 1 

Date    Built Built    by Town 

Overall    Lcnstli 104  ft.     Width 33  ft.         T.  \1 

Clear  Span 101  ft.     Causeways 

Headrocm 2^  ft.     Headwalls 

Bridges Fieldbook  No.  213 

Reports  and  Data 

Road  F.  B.  No.  417 
Plans 


Plans PU 


Sta.  950  N.  K.  190S,  Sec.  1 


RECORD  CARD  OF  BRIDGE  DATA;  RHODE  ISLAND  STATE 
HIGHWAY   DEPARTMENT 


B-11 

HAMILTON  AVE.  BRIDGE— MAINTENANCE 

l',U2  Lumlicr  and  repairs S12li . n.') 

Paintina 27.'? . 74  S40I)  liO 

1914  General  repairs  to  sidewalk 11.82  S412.31 


FIG. 2.    RECORD  CARD  OF  BRIIXiE  MAINTENANCE;  RHODE  ISLAND 
STATE   HIGHWAY    DEPARTMENT 
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nor, 


PIGS,  n  AND  4.      rjIOTOCUAI'HIC  RECORD  OF   STATE  HIGHWAY  BRIDGES,  RHODE   ISLAND 


ri'iiiiirs  to  I'lieh  lindiro  (V\iX.  'i).  The  two  S^^xSl^-in. 
|iliotoi;ra|)lis  nrc  inountcMl  (ui  l\(;-iii.  imlcx  cards  (Figs. 
4  ami  /))  Mini  (ili'd  with  tin'  rards  shown  in  Figs.  1  and  2. 

As  fast  as  they  can  he  ]ir('iian'd.  rcMord  plans  of  all 
liU'  hridgi's  arc  niailv  rnmi  the  licld  iMcasiiivnients.  How- 
ever, it  is  stated  that  the  index  eards  and  plujtographs  af- 
ford a  quii'k  acquaintance  with  all  tlu'  (■ssential  details  of 
each  bridge  and  its  surroundings  and  have  greatly  facili- 
tated the  sclioniG  for  maintenance  and  repairs. 

When  repairs  are  made  the  foreman  or  assistant  engi- 
neer in  charge  fills  out  weekly  re]iorts,  Hi/oxll  in.,  which 
give  the  cost  of  labor  and  materials  (differentiated). 
These  are  filed  in  the  highway  deiiartment  olTiee  in  a  loose- 
leaf  binder,  under  the  bridge  number,  and  the  annual 
summaries  only  arc  transferred  to  the  index  card.  In  the 
same  binder  are  kept  the  originals  of  the  inspection 
reports. 

Besides  the  file  of  cards  of  bridge  descriptions  and  re- 
pair;!, which  are  arranged  consecutively  by  number,  a 
separate  card  file  is  kept,  arranged  by  names  of  towns 
alphabetically,  under  the  nami<  of  each  town  being  a  list 
of  the  bridges  in  the  town  and  their  numbei-s.     .Vnother 


card  file  is  ke])t  n\'  the  bridge  material  on  hand  at  dilfer- 
ent  points. 

■  The  Chief  Engineer  of  the  Ithode  Island  State  l'„.ard  of 
Public  Roads  is  Irving  W.  Patter.son  and  the  A.ssistam 
Engineer  in  charge  of  bridge  inspection  is  J.  V.  Keily. 


OiP^SiiniflSSittflOira  fos'   Brndl^®    Worll 


The  adoption  of  the  day-labor  system  for  the  construc- 
tion of  the  east,  or  Illinois,  approach  to  the  new  JIunicipal 
Bridge  over  the  iiississippi  River  at  St.  Louis,  !Mo.,  was 
noted  in  our  issue  of  ^fay  13,  1915,  and  the  organization 
under  this  system  is  shown  by  the  accompanying  draw- 
ing.   Clinton  H.  Fisk  is  Chief  Engineer. 

The  railway  approach  will  lie  2.3  mi.  long,  and  the  high- 
way approach  0.7  mi.  The  structure  will  include  24,000 
tons  of  .steel  and  3."). ()()()  v\\.\i].  of  concrete.  Boiler,  Hodge 
&  Baird,  of  New  Yoik,  are  the  consulting  engineers ;  Breu- 
neke  &  Fav,  of  St.  Louis,  act  as  the  resident  engineers. 


CHIEF    ENGINEER 


I      ACCOUNTANT 


[MATERIAL  CLERK| 
JASST  MATlCLERKl 


ISTENOORAPHER  | 


6ENL.SUPERiNTENDEN' 


ASST.SUPERINTENDENT^ 


|EN6INEER  cost  DATA    |         |       POLICE 


550H  FOREMAN  |       EX.OAN&  FOREMAN        CARPENTER  FOREMAN  |      IMASTER    MECHANIC  | 


-AN6  FOREMAN 

I 
I     SAND   H06S 


UBORERS    ~]     I      CARPENTERS 

I  I 

TEAMS  I     I        HELPERS 


FOREMAN  SUBSTRUCTURE 


FOREMAN  SUPERSTRUCTU 
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JEXCAV  FOREMAI^    [PILEDR.fOREHAtj    JCONCBEIE fWinvj       |iliECIIQH FQRtfWJ    |RIVEr  FaREWAN  |    ^a-awi fOBEfH.'j 


LABORERS    |    |    LABORERS  |    |  CONCRETERS  |       j  IRON  WORKERS  |    |    RIVETERS     |    |    LABORERS 


CH.VRT    OF    OP.OAXTZATIOX    PdR    BITIDDING    EAST    APPROAPH  OF  ST.  T.OTTTS  IMFNlriPAL  BRIDGE 


nor. 
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JRIvetis  lin\   TemiSaOffii  in  neMiiv  all  riveted  work,  but  especially  in  the  cover-plaic 

rivetint;' of  nirdi'i- flanges,  William  Vetter"  points  out.   Tlie 

Contmum.s;    tlie    previous    ,lisruss,on    n.    h.ujimwmuj  ^^^^^^  W,tvf'^ai  plates  is  resisted  by  fvictinu  and  not  In 

News  concernino-  tbe  adnussd,ditv  ol    nvcts   lor  service  ^.j^.^^  bending,  and  this  plate  friction  is  produced  wholly 

11.  tension.  V.  H.  Poss^  descnl.es  how  rivets  showe.l  their  ,,y  ^j,^,  ^^.„^j,„,  ,-„  ^,,g  ^j^,^^_     ^^  ;^  j^  ,,,,^  „,^^^^  ^^^^^.^^^,^  ^;, 

su].eriority  over  bolts  in  the  San    Krancis..,,  earthquake  ,,'  ,g,^,,  „„  ,|,j^  ,^.„^i,,,,_  .^  „^,^^,  ,,^.^i^.,^  ^.  ,^.  ^-^.^^p,.  fl,^,^„^.^  j^ 

and    (ire  of   190(i.      In   tbos,.   stccl-Craine   buddings   that  ,„,,,,,,,,,,    ,„    „,|,i,,|,    „„    ,(,,(    shall    pass"  through   more 

roUapsed   m   whole  or   ,n    part,   he  observcl    thai    bolted  ^|,^,,^  ,^^.,-    ,|„,|^„^.,,^,,  „,■  ,,,^,^.,1. 
lichl-conncctioils  had  almost    inxai'iahly  ui\('ii  way  by  the 
bolts  breaking  otl;  in  all-riveted  work,  on  the  other  hand. 


Material  at  Y 
Flanges;  2iP,6x6x^xfu// /engfh 
/B.  /3xfxl4'9'  , 
/P/./Sxi'x/O'/Oi 
>,  66'i-J' 


C/eorance  Line 


Two  plate-girders  loi)  ft.  long  had  to  be  set  for  track 
elevation  over  the  elevated-railway  structure  at  53d  St. 
on  the  N"inth  Ave.  line.  New  York  City,  a  short  time  ago. 
Inasmuch  as  the  operation  was  l)ound  to  interrupt  traffic, 
it  had   to  be   done  in   the  shortest  possible  time.     The 

vertica/ Curfe,        ^cm^ent -HSiZ^enx/e^  yert/ca/ Curiae 

i.en^f.h'J30.S97'      ^  Len^fi-98'        ^        Lengfh'iZg.is' 


f^=l 


''      r:e'c/'\SpJjce      '•     ^i^^v 
■n'-it >k  ■  ■  -//-Pi' >i<  I  4 


,9^5?  of  Rai/  E;  3P9S2 


5  -  Nety  Mcrtencr/ 

Ljq/if  Lmes  '  0/d  Structure 


OWEIf  B" 


24(;:i  M.iiion   na.,   Konlhi 


p.l^^afTro//ey  Trrjc/rs  60. 655 


FTC;.    1.      ■•Hl'IWr"    TRAtnC   AT    uZV.X-'    ST.    TURNOUT,    NMNTH    AVR.  KI.KA'ATED.  NRW  YORK  OTTY 

Ihc  connection  angles  t(ire  apart  at  the  root.  lea\ing  each      riiiitraetcjrs.  Terry  i\:  Timm  li.  I  Mr.,  laid  out  their  plant  with 
leg  fast  to  the   meinber  to  wliii-b   it  was   riveted.     This      this  end  in  view. 

oeeiirrence   furnishes  good    testimony   in   favor  of   rivets  A  7.o-ton  steel   derrick  was  used  to  do  the  lifting.     A 

in  tension.  signal-tower  |)i-ojeition  of  the  elevated  structure  limited 

Using  rivets  in  tension  for  wind-hraeing  eonneetions  the  location  in  a  i-athei- aw  kward  way.  as  the  plan  in  Fig. 
is  .sound  practice,  Mr.  I'oss  believi's;  but  where  load  is  I  shows.  To  reaih  the  liual  position  of  the  girders  the  der- 
carried  direetly,  whether  dead-  oi'  live-load,  and  lailure  rick  had  to  be  placed  praet  irally  at  the  level  of  the  elevated 
would  result  in  sericuis  damage,  neither  rivets  nor  bolts  stru(tui-e.  about  -.'n  ft.  above  street.  This  meant  sup- 
in  tension  can   In'  (onsidered   reliable.  jiorfing  the  m.-ist  and  still-legs  on  towers. 

As  to  the  liarmrnl  etfect  of  initial  tciisi<iu   in   ri\cts,  he 
shows  liy  an  example  that  its  inlluence 
is    usually    small.       If    the    ccjinpressed  i    |f5^ 

area  of  plate  niider  the  ri\et  is  four 
fime.s  the  sectional  area  of  Ibe  rivet 
shank  [this  si'cins  a  conscr\ative  as- 
sumption—  Kditor|,  then  an  initial 
stress  of  12,01)0  lb.  per  sij.in.  in  the 
rivet  gives  a  comj.ression  of  3, 000  lb. 
per  si|.in.  in  the  plate.  When  tensile 
load  conies  on  the  rivet,  it  is  resisted 
partly  by  ruilber  stretch  of  the  rivet, 
but  more  by  the  relief  ol'  coni|iression  in 
llie  plate.  Tbe  plate  iumpressioii  is 
entirely  rclie\cd  by  the  lime  the  |-i\et 
tension  has  increased  lo  l.''.,ooii  lb.  per 
sq.in.,  al  which  stage,  therefore,  the 
initial  stress  loses  all  its  intiuence. 
Tension    in    rivets    is  ailiiallv    utili/ed 
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Fig.  2  sliows  in  sketch  forin  tlu' 
coiisti'iu'tion  of  the  towers.  For  taking 
I  III"  uplift  on  the  stiff-legs  these  towers 
were  lillecl  with  sand,  tiie  weight  ol" 
wliiih  was  taki'ii  liy  an  Miirliiii-  rii|ii' 
rarrii'il  ilou  ii  I'l-oni  ihr  Iwn  l-lifanis 
(•a|i|iing  the  tuwer  to  a  iilatrnrni  in 
ihr  lidtldUi. 

'I'lif  long  girders  make  a  crossing  of 
the  raised  middle  exj)ress  track  over 
a  turnout  of  tiie  hjcal  track  (to  tlie 
Sixtli  Ave.  line);  tliev  are  located  as 
shown  in  Fig.  1.  Each  girder  weighs 
'i',  tons.  They  were  brought  by  team 
tti  the  site  and  stored  in  the  street  just 
mirth  of  the  derrick.  In  this  position 
the  derrick  had  to  reach  some  65  I't. 
ill  making  the  lift,  Init  in  a  ])ositiou 
where  the  uplift  on  tlie  west  stilf-lcg 
was  very  slight.  The  girder  was  hoisted 
and  the  boom  topped  in,  swinging  out 
only  enough  to  allow  the  girder  to 
ilcar  the  mast.  After  getting  abo\e 
the  level  of  the  elevated  structure,  it 
was  nioxed  directly  south  by  a  com- 
bination of  topping  and  swinging 
niiivenients  and  set  in  place  on  the 
permanent  supporting  bents  alrea'!\' 
crecteil.  As  soon  as  it  was  held  by  • 
[\'\v  bolts,  the  operation  of  trains  pa,-t 
the  point  of  working  could  be  resumed. 

In  setting  the  first  of  the  two  gir- 
ders,  train   operation   was   stopped   only    12    min 
second  girder  required  22  min.  interruption. 

The  derrick  had  36-ft.  mast  and  70-ft.  boom,  of  struc- 
lural  steel  ^'ith  steel  fittings.  This  derrick,  if  properly  an- 
iliored,  is  capable  of  lifting  its  capacity  at  a  reach  of 
Mt  ft.  It  has  no  bull  wheel,  but  was  swung  by  side  lines 
from  the  end  of  the  boom,  going  to  the  engine  liy  way  of 
lead-blocks.     Tag-line  tackle  was  also  used. 

While  the  hoist  was  not  very  heavy,  the  awkw-ardness  of 
the  location  and  the  necessity  of  doing  the  job  rapidly  and 
with  certainty  made  it  an  unusual  and  rather  anxious 
piece  of  work.  All  2:)ersons  concerned  were  gratified  at  the 
speed  of  working  realized.  Holton  D.  Robinson  was  en- 
uineer  for  the  contractors  and  W.  R.  Coppage  was  super- 
intendent. The  work  was  done  for  the  Interljorough 
Rapid  Transit  Co.,  George  H.  Pegrani,  Chief  Engineer. 


FIG. 


HOISTING   SECOND    100-FT.   GIRDER   AT   53RD  ST. 
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Engineering,  wherever  it  may  be,  employs  much  the 
same  methods.  The  accomjianying  view  will  present  a 
familiar  appearance  to  many  civil  engineers.  Take  away 
the  banana  trees  and  the  bamboo,  and  it  could  well 
serve  for  similar  operation  of  stream  measurement  in 
most  any  temperate  countr)-.  Yet  the  original  photograph 
was  taken  far  in  the  interior  of  Burma,  where  few  engi- 
neers have  penetrated  before. 

The  weir  shown  is  the  standard  contracted  weir,  and 
the  M"ater  quantities  were  cominited  by  the  Francis 
formida. 

The  lumber  used  in  the  weir  was  teakwood,  freshly 
(ut.  Teakwood,  when  freshly  cut,  has  a  strong,  not 
impleasant,  pungent  odor  wdiich  rather  eifectually  drives 
away  mosquitoes  and  gnats — a  welcome  relief  to  the 
Euro2:)ean. 

The  young  man  by  the  level  is  not  the  engineer, 
l)ut  the  engineer's  nniscles,  his  duty  being  to  carry  the 
instrument  and  set  it  up,  leaving  only  the  centering  and 
final  leveling  up  (and  of  course  the  reading  of  angles)  to 
be  done  by  the  engineer. 

The  rodman,  a  dignified,  turbaned  Hindu,  in  his  slow 
wav  was  rather  an  efficient  workman  and  performed  his 
duties  creditably. 

It  lias  been  my  observation  that  an  unskilled  laborer 
is  the  same  as  any  other  form  of  engine,  and  like 
any  other  heat  engine  can  only  perform  as  much  work 
as  the  fuel  it  consumes..  The  Hindu  is  a  notoriously 
light  feeder,  and  most  of  his  foods  are  low  in  calorific 
\alue;  consequently  he  is  not  strong  in  energj'. — J.  D. 
iSwaren.  Ihnwai'd,  Calif. 
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.Sniootli-Ur<-:ik  Bli»>tini;r  of  underwater  concrete  pillars  was 
rect^nlly  acconiplislietl  by  one  Bolger,  a  South  Carolina  blaster, 
according  to  the  October  issue  of  the  "Du  Pont  Magazine" 
(liouse  orsan  of  the  Du  Pont  powder  company).  Some  3-ft. 
iron-incased  concrete  pillars,  24  ft.  long,  S  ft.  under  water 
and  N  ft.  in  mud  and  sand,  were  to  be  cut  down  level  with 
Uie  mud  bottom.  The  first  attempt  was  by  shooting  holes 
drilled  in  three  sid-s,  but  this  gave  a  jagged  surface.  Then 
a  cloth  pocket  about  2  in.  wide  was  tilled  with  dynamite  and 
wrapped  around  the  column  at  the  proper  level.  After  the 
charge  was  fired  the  break  was  found  as  clean  as  though 
the  concrete  had  been  sawn. 

LiOUK  I-inex  in  TrinuKiilation — The  longest  line  in  the  United 
States  Coast  and  Geodetic  Survey  triangulation  is  that  from 
Toiyabe  Dome,  Nev.,  to  Ragged  Peak.  Nev.,  about  227  mi.  This 
was  observed  only  >n  one  direction.  The  line  from  Mount 
Shasta.  Calif.,  to  Mount  Helena,  Calif.,  is  192  mi.  in  length. 
and  that  from  Mount  Ellen.  Utah,  to  Mount  Uncompahgre, 
Colo.,  is  1S3  mi.  The  triangle  formed  by  Wheeler  Peak.  Nev., 
Mount  Nebo,  Utah,  and  Pilot  Peak,  Nev.,  has  sides  of  14S, 
14S,  and  141  mi.,  respectively. — August  "Bulletin"  of  the  U.  S. 
Coast  and  Geodetic  Survey. 

A  Locomotive  Crane  for  Ditvli  Kxcavatlon,  mounted  on  a 
steel  scow  instead  of  on  wheels,  is  proving  economical  in 
cleaning  out  the  ditches  which  take  care  of  waste  water  from 
the  higher  levels  on  the  Minidoka  irrigation  project  in  Idaho. 
The  Brownhoist  crane  is  operated  by  a  40-hp.  White  gaso- 
line engine,  with  an  electric  self-starter.  It  is  equipped  with 
a  33-ft.  variable-radius  boom  and  ',2-cu.yd.  Brownhoist  bucket. 
The  barge  is  constructed  of  steel  plates  and  angles,  and  so 
built  that  it  can  easily  be  knocked  down  for  removal  to  other 
points.  A  hand-operated  pump  is  carried  for  emergencies. 
An  electric-lighting  system  with  two  large  lamps  and  re- 
flectors has  been  installed  to  provide  light  for  night  operation. 
The  barge  and  crane  are  designed  to  operate  in  3  ft.  or  more 
of  water,  without  spuds.  The  center  of  gravity  is  very  l0"\^' 
and  the  rotating  parts  are  balanced.  The  crane  has  been  in 
operation  several  months  and  it  has  been  proved  that  it  will 
work  in  less  than  3  ft.  of  water.  It  is  propelled  along  the 
ditch  by  means  of  hand  crabs,  one  in  each  end  of  the  barge. 
The  rope  leading  from  the  crab  is  fastened  at  some  con- 
venient place  along  the  bank  and  the  barge  is  pulled  ahead 
a  few  feet  to  the  next  digging.  It  requires  three  men  for  the 
two  shifts,  one  operator  for  the  day  and  one  for  the  night. 
and  a  helper  during  the  day.  The  silt  is  dug  from  the  bottom 
of  the  ditch  and  deposited  on  the  bank.  F.  N.  Cronholn, 
Rupert,  Idaho,  is  superintendent  of  construction  for  the 
United  States  Reclamation  Service. 


Ciilie  (irauite-Bioclcs  for  Driveway  Floors  are  being  tried 
in  the  new  American  Express  Co.  and  Mail  Service  buildings 
of  the  Grand  Central  Terminal  improvement,  at  4.jth  St.,  46th 
St.  and  Lexington  Ave.,  New  York  City.  Giving  to  the  lack 
of  available  depth,  full-size  granite  paving  blocks  were  out 
of  the  question,  yet  on  account  of  the  concentrated  trafBc  of 
heavy  mail  and  express  trucks  a  granite  wearing  surface 
was   deemed   essential.      The    blocks   used   are    3-in.    cubes    of 


"DUR.4X"    OP..\XITi:-BU()CK     l'.\  VKMK.XT;    DRIVEW-A.T    OF 

MAIL,    SERVICE    BUILDING,    GR.A.ND    CENTRAL 

TERMINAL,  NEW  YORK  CITY' 

Salisbury,  N.  C,  granite  known  by  the  trade  name  of  Durax. 
Under  the  blocks  is  a  12-in.  concrete  floor,  on  which  the  blocks 
are  bedded  in  a  1 :  2  mortar  bed  from  ^  to  1  in.  thick.  After 
laying,  the  blocks  were  rolled  with  a  7-ton  tandem  roller. 
The  joints  were  swept  half  full  of  pea  stone  and  poured  full 
with  asphaltic  cement.  Although  the  driveways  are  only 
144x40  ft.  these  pavements  are  notable  experiments  in  testing 
the  durability  of  small-cube  granite-block  pavements  under 
heavy  and  dense  traffic  conditions.  They  will  also  be  interest- 
ing in  throwing  light  on  the  question  of  the  durability  of 
mortar  beds  for  granite  block  pavements  under  such  traffic 
conditions — a  point  now  being  much  discussed.  The  pave- 
ments were  laid  by  the  Metropolitan  Paving  Co.,  New  York 
City,  which  has  secured  the  rights  to  manufacture  and  lay 
Durax  pavements  in  this  country. 

Aeeumuiation  €>f  Silt  in  Lake  McMillan  on  the  United  States 
Reclamation  project  at  Carlsbad,  N.  M.,  has  reduced  the  capac- 
ity of  the  lake  about  26'/<  in  a  period  of  lUi  years,  according 
to    measurements   recently   made. 
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Xuw  a(l\MiicL's  III  liydniulir  cnyinctTiiiL;'  Inning  tlio 
interest  and  service  possessed  liy  niie  shdwn  in  tliis  issue 
are  so  iiifre(|uent  that  tliev  ((iinin'l  uniisuiil  atlcnlion. 
Tlie  vise  of  dissolved  coloring-  mailer  in  ilctcrniininu-  llow 
tlii'dugh  lonj;-  i)t'nst(nks  and  li\  draulic  tiirlnno  )>  dis- 
tinctly an  addilion  td  the  nu'lluuls  picx  loiisly  axaiialiic. 
tlunij;-h  it  is  ]icilia|is  cssciil  iaily  a  dc\rl(i|inu'iit  of  tlio  old 
rtoat  selienie  of  liauiiii;  stream  llnw. 

-Vo  liltle  eredil  is  due  Mr.  ddlinsdii  and  his  a.--soeiales 
for  developing'  this  tesi  into  one  nf  aeeurae\  and  siniplie- 
ity.  With  this  development  disehised  so  fiillv  as  in  ilr. 
Taylor's  article,  little  ni(n-e  llian  smne  aei  umiilaled  ex- 
perience is  needed  hy  any  engineer  wlin  desires  to  use 
this  novel  ])lan. 

'I'lie  color  test  as  so  far  worked  out  is  of  greatest  appli- 
cation with  fairly  long  ])ipe  lines  where  any  slight  errors 
of  introduction  of  anil  ol)servation  at  exit  ai-e  swallowed 
up  by  a  long  elapsed  time  of  transit.  Knlni-e  use  of  the 
method  will  show  how  far  ^fr.  .lohnson's  empirical  rule 
holds  for  relation  l)etween  initial,  final  and  mean  time  of 
transit;  then  we  may  see  if  the:  tiaie  mean  velocity  is  ever 
less  than  that  observed  in  color  runs — as  might  possibly 
be  the  case  with  a  very  large  conduit  of  limited  length 
and  using  a  single  midstream  injection  point.  This  test 
holds  out  interesting  possibilities  for  determining  flow 
in  canals  and  possibly  in  some  rivers,  though  a  vast 
amount  of  development  work  is  essential  in  securing 
proper  injection  of  the  color  and  in  determining  what 
constitutes  the  indication  of  mean  velocity. 
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The  huge  sums  of  money  that  are  being  "saNed"  for 
New  York  City  every  day  by  proposed  wholesale  dis- 
cliarges  of  engineers  in  the  city  service  and  by  the  re- 
ductions of  the  salaries  of  such  engineers  as  would  be 
left  is  more  creditable  to  the  imagination  than  to  the 
intelligence  of  the  proponents.  Here  is  an  example — 
both  of  the  "saving"  and  raving: 

New  York  City  is  being  bankrupted  by  its  engineers.  It 
has  just  been  brought  out  that  the  salaries  of  the  engineers 
of  the  PubHc  Service  Commission  amount  to  $2,300,000  an- 
nually. There  are  so  many  useless  engineers  on  the  payrolls 
in  other  departments  that  they  are  constantly  devising  means 
of  spending  the  city's  money  in  order  to  show  some  excuse 
for  their  jobs.  The  result  is  an  unending  series  of  sewer 
repairs,  new  sewers,  changes  of  grades  ivnd  widths  of  streets, 
new  streets,  and  new  improvements  of  all  kinds.  It  is 
rumored  that  the  engineers  of  the  Water  Board  are  now  busy 
making  surveys  and  borings  for  a  $50,000,000  addition  to  the 
Catskill  aqueduct.  If  two-thirds  of  the  engineers  on  the 
payroll  were  discharged,  the  saving  to  the  city  and  the  tax-' 
payers  would   immediately   amount  to   millions   of   dollars. 

Such  talk  almost  answers  itself.  Some  people,  how- 
ever, may  not  know  that  New  York  is  building  a  vast 
rapid-transit  subway  system,  the  cost  of  which  will  run 

into  the  hundreds  of  millions,  and   those  avIio  do  know 


it  may  not  realize  the  number  and  com])le,'iity  of  the 
engineering  problems  that  arise  from  such  an  iinm(Mi.<(- 
tiisk  carried  on  in  and  beneath  the  streets  of  a  great  city. 
The  subway,  the  new  Catskill  water-supply  and  many 
lesser  works  of  large  iniportanc(!  in  the  aggregate  de- 
manil  a  good-sized  army  of  com])etent  engineers,  many 
of  whom  must  be  jjaid  larger  salaries. 

if  events  prove  that  the  |)reseiit  and  earliei'  city  ad- 
ministrations have  entereil  upon  more  extensive  public 
improvements  than  the  taxpayers  are  willing  to  stand  I'di', 
after  real  e.xtravagaiii-e  ami  waste  lia\e  liecii  cut  down, 
then  of  course  the  engineers  in  the  em])loy  of  New  York 
City  will  stand  up  like  men,  as  eiigiiu^ers  always  do, 
and  take  their  fair  share  of  Hie  Inirden  of  readjustment. 
When  it  enmes  to  being  irealed  like  uld-time  Harlem 
goats  or  "houn'  dogs,"  that  will  be  another  matter,  but 
until  those  in  authority  join  in  such  irresponsible  clamor 
as  is  now  .going  on,  the  municipal  engineers  of  New 
York  will  do  best  to  continue  to  maintain  a  dignilie<l 
silence. 
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Asking  contractors  to  furnish  and  bid  on  their  plans 
is  far  too  common.  What  appears  to  be  a  flagrant  case 
of  this  kind  has  occurred  at  Seattle,  Wash.,  but  thanks 
to  a  clear-heailed  and  courageous  corporation  counsel, 
a  farcical  pi'oceeding  that  might  have  added  difliculty  to 
difficulty  has  probably  been  averted. 

The  Seattle  incident  is  connected  xvitJi  proposed  meas- 
ures to  stop  leakage  from  the  Cedar  Lake  re.servoir,  (See 
Engineering  News,  Jan,  21,  191.j,)  .James  E,  Bradford, 
Corporation  Counsel  of  Seattle,  was  asked  to  pass  u])on 
the  legality  of  the  following  provisions  from  an  invitation 
for  bids : 

The  method  of  treating  the  reservoir  basin  to  reduce  loss 
of  water  by  percolation  therefrom  will  not  be  specified  by  the 
City  of  .Seattle.  Contractors  are  invited  to  examine  the  site 
of  the  reservoir  and  submit  their  own  proposals  for  reducing 
the   loss   of  water. 

^Ir.  i^radford  first  points  out  that  the  city  charter 
(Art.  Vni,  Sec.  M)  distinctly  provides  that  all  con- 
tracts for  ])uldic  iiiipi'ii\einents  must  be  let  "to  the  lowest 
bidder"  after  public  advertisement  for  at  least  ten  days, 
during  which  tinn'  "plans  and  specifications"  for  the 
proposed  work  must  "he  on  file"  and  subject  to  in- 
spection. This  language,  the  corporation  counsel  rightly 
says,  is  so  plain  as  not  to  be  "even  open  to  construction." 

To  remove  any  lingering  doubts  as  to  whether  the 
charter  provision  is  legally  sound  ilr.  Bradford  cites 
some  tellin.o'  sentences  from  Coshert  vs.  Seattle  (.57  Wash., 
p.  649-.51),  in  which  the  court  declared  that  this  very 
provision  of  the  Seattle  charter  was  designed  to  prevent 
"favoritism,  fraud  and  extravagance"  by  making  ''in- 
telligent competition"  possible  and  by  affording  a  basis 
"for  ascertaining  who  in  fact  was  the  lowest  bidder." 
That  tlie  Washington   court  was  not  alone   in   this  opin- 
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idii  was  shown  by  citing  People  vs.  Conmiissinners  of 
Butlalo  County  (4  Neb.,  150).  in  which  the  .-mirt  ruled 
that  county  connnissioners  coulil  not  cinitract  lor  a  bri(l.i;c 
"when  the  only  competitive  biilding  was  upon  plans  fur- 
nished by  the  respective  bidders."'  In  line  with  both 
these  decisions  is  Dillon's  "Municipal  Corporations"  (Sec. 

8o:). 

Tlic  case  against  inviting  contractors  to  bid  on  tlicir 
own  plan  is  made  all  the  stronger  at  Seattle  by  the 
charter  provision  that  the  board  of  public  works  cannot 
j)ass  upon  who  sulimits  the  best  but  only  upon  •- dio  sub- 
mits the  lowest  bid.  Wlicre  each  contractor  submits  his 
own  j)lan  there  might  be  as  many  plans  as  bids,  no  two 
upon  the  same  basis,  making  it  im]>ossible  to  say  which 
bid  was  the  lowest. 

To  drive  the  argument  home  Mr.  Bradford  passes  from 
charter  provision.?,  court  decisions  and  expert  legal  opin- 
ion to  a  common-sense  statement  of  the  case,  the  gist  of 
wiiich  is  that  since  sooner  or  later  the  city  authorities 
must  decide  iipon  some  ]ilan  I'or  stopping  the  leaks  they 
might  as  well  do  so  at  once,  ""without  fear  or  favor." 

As  nearly  as  can  l)e  judged  from  across  the  continent, 
but  in  the  light  of  evidence  from  other  and  apparently 
similar  cases,  the  Seattle  authorities  sadlj'  confused  two 
things  that  should  have  been  kept  separate — the  selec- 
tion of  a  method  of  stojiping  the  leaks  and  of  a  contractor 
to  execute  the  plan  selected. 

If  the  authorities  desired  a  competition  on  plans, 
why  did  they  not  confine  their  request  fur  liids  to  plans 
MliHie?  A  plan  selected,  real  conipetitiim  could  then  be 
.-secured  for  its  execution  and  all  the  bids  would  have  been 
on  a  strictly  competitive  luisis.  But  even  this  course 
would  not  warrant  placing  elsewhere  than  u])on  an  engi- 
neer the  main  reliance  for  selecting  a  ]ilan  and  awarding 
a  contract  for  stopping  the  leaks  from  the  reservoir. 
There  are  strong  indications  that  Seattle  and  some  other 
Pacific  Coast  cities  have  been  governed  too  much  of  late 
by  laymen  who  put  a  higher  estimate  on  their  own  opin- 
ions in  engineering  matters  than  upon  the  judgment  of 
engineers. 

Unless  storm-sewer  inlets  in  tree-lined  streets  are  prop- 
erly designed,  leaves  may  be  thrnwn  i\t>\vu  by  a  heavy  storm 
and  the  street  drainage  .system  go  out  of  commission  un- 
der the  influence  of  a  narcotic  of  leaves,  sticks  and  niiid. 
Just  such  a  condition  as  this  occurred  during  and  just 
subsequent  to  a  rain  and  hailstorm  in  Jackson.  Mich.,  in 
August.  This  was  the  third  storm  of  the  soi't  to  oci-ur 
there  this  summer,  and  each  time  the  same  street  was 
flooded  bv  the  stopping-iip  of  sewer-inlet  gratings.  H.  K. 
Higgins,  of  Jack.«on,  Mich.,  writes  as  follows : 

These  three  storms  show  a  marlted  phenomenon  which  the 
writer  has  frequently  observed  elsewhere — it  is  not  the  pie- 
ripitation  per  se  that  causes' flooding  or  measures  its  damage, 
but  rather  the  uncleanliness  of  streets  and  water  courses. 
In  the  third  storm  there  was,  nearly  at  the  time  of  maximum 
precipitation  (O.S  in.  in  15  min.),  a  heavy  hail  with  stones 
measuringr  l%xl%xl  in.  The  hail  cut  the  foliage  from  trees 
and  the  leaves  closured  the  catch-basin  inlets,  which  have 
holes  2%  in.  square  and  a  slot  about  21x4  in.  (the  Hall  Inlet). 
The  water  rose  after  the  rain  had  practically  ceased,  flooding 
the  street,  which   was  being  paved. 

There  are  many  designs  of  .sewer-inlet  ]irote<tioii.  Which 
to  choose  depends  uiion  a  variety  nf  local  conditions,  all 
of  which  should  be  given  careful  study.    The  Jack.sou  inci- 


dent shows  what  may  happiMi  with  closely  grated  oiienings 
ill  tree-lined  streets.  But  if  the  openings  had  not  been 
closely  grated  it  is  conceivable  that  the  sewers,  at  the 
time  of  this  or  a  subsequent  storm,  would  have  been 
clogged  by  leaves  and  associated  material  and  the  streets 
flooded  Just  as  badly.  It  is  the  duty  of  the  engineer  to 
guard  against  either  contingency  as  fully  as  is  possible 
within  the  funds  at  his  command.  Beyond  that,  he 
must  trv  to  select  the  lesser  of  two  evils. 


To  C®sim| 
Bosses 


The  competition  (cf  tlie  jitney  bus  continues  to  be  the 
most  actively  discus.sed  subject  in  street-railway  circles 
from  ocean  to  ocean.  It  may  well  be  so,  for  the  alarming 
decrease  reported  in  the  earnings  of  some  roads  means 
either  a  remedy  or  a  receivership.  In  the  last  six 
months  many  imestigations  of  the  situation  all  over  the 
country  have  been  made  and  the  resuhs  generally  agree 
on  three  points:  (1)  The  jitney  movement  has  popular 
approval  in  most  cases — in  spite  of  broken-down  and 
overcro\\-ded  x'ehicles — and  severe  restrictive  ordinances  do 
not  have  universal  approval;  (2)  the  business  tends  to 
limit  itself  through  the  narrow  margin  of  profit  secured 
even  by  free-lance  owner-drivers  wh(}  do  their  own  re- 
pairing: ('.'>)  the  impossibility  of  running  nickel  bus.ses 
where  licenses,  liability  bonds  and  police  oversight  are 
imposed  to  protect  the  jniblic  as  fully  as  is  done  against 
the  hazards  of  street-railway  transportation. 

The  small  net  earnings  won  by  jitney  owners  constantly 
eliminate  many  vehicles,  but  so  far  there  has  seemed  to 
be  a  good  su[i])ly  of  M'liturcsome  s])irits  each  with  his 
necessary  one  or  two  liundred  dollars.  Evidently  the 
street  railways  cannot  siifely  rely  on  the  movement's  dying 
by  .starvation.  Tlie  jioijularity  of  the  jitneys  and  fre- 
quent public  disapproval  of  severe  ordinance  restrictions 
make  the  b.ope  of  legislating  the  movement  out  of  exi.st- 
ence  a  precarious  one. 

Naturally,  tlicn.  the  street  railways  are  looking  for 
ways  of  meeting  their  new  competitor  with  more  popular 
and  cheaper  service.  The  scheme  most  talked  of  now  is 
that  of  replacing  the  very  heavy  cars  which  have  come 
into  \()gue  with  very  light  and  small  one-man  types. 
This  would  give  the  more  frequent  service,  fewer  stops 
and  (|uickcr  runs  which  seem  to  keep  the  jitneys  patron- 
ized ;  the  railway  would  apparently  gain  through  de- 
creased m(iti\e-]>owcr,  track-repair  and  platform-labor 
costs  per  |iassenger.  In  the  course  of  time  perhaps  the 
unit  overhead  charges  could  lie  decreased  through  smaller 
investment  in  rolling  .stock  and  track  construction,  for 
the  weight  of  cars  and  trackwork  has  gone  up  as  the 
square  of  the  ca|ia(ity  of  the  cars,  or  as  some  higher 
jiower. 

Five  years  ago  there  was  a  strong  reaction  against  the 
heavy  street  cars  that  were  being  run.  Street-railway 
engineers  were  discussing  the  details  that  could  be  light- 
ened without  sacrificing  carrying  capacity  and  necessary 
strength.  There  was  ]>ressure  from  the  administrative 
officials  to  cut  down  tlie  maintenance  and  power  costs, 
but  the  |)ulilic  ha<l  not  showni  its  preference  for  a  light 
lly-awiiy  service.  Neither  engineers  nor  administrators 
bad  the  iier\e  to  i)luiige  into  such  a  revolution  of  ser- 
\ice   as   is   now   ]>i'o]iose(l,  c\en    if   they   realized    the   pe- 
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culijii'  it'latiiiii  lii'twiTii  ciir  rnpacity  mihI  lulal  ('\]i('iiscs. 
A  IVw  oi  tlio  small  uiR'-niaii  cars  lunu  ln'rii  put  into 
1186,  but  it  is  too  early  to  know  how  succcssrul  tliov 
rcaHv  are.  In  crowded  city  streets  two  men  have  boon 
found  indis])ensnl)li'  on  a  car,  and  where  tlu'  new  ty|ie 
has  appeari'd  an  extra  niotorman  has  lieen  put  on  to 
carry  the  car  thrtuijih  the  congested  zone.  Some  iiccii 
of  educating  the  pui)lic  and  overcoming  labor-union  op- 
position seems  to  he  lalled  for,  but  there  is  a  field  for 
the  service,  at  least  in  the  smaller  cities  and  on  outlying 
lines,  so  that  if  this  sclieme  is  really  the  preventive  of 
impending  bankruptcy,  as  some  think,  such  possible  ob- 
5tacles  will   be  swept  away. 


edldliimg    ; 
RaaSs  aia 

Every  engineer  responsible  for  railway-track  construction 
or  maintenance  will  be  interested  in  the  new  type  of  street- 
railway  track  which  is  to  be  laid  in  Cbai-lotte,  X.  C, 
and  is  described  elsewhere  in  this  issue  by  Iv  R.  Horton, 
the  engineer  who  has  worked  out  the  details  of  the  design. 

In  Engineering  Xeics  of  -Vug.  (j,  liiOS.  was  described 
the  design  for  street-railway  track  develojied  for  use  in 
Charlotte  by  James  X'.  Hazleliurst,  then  chief  engineer. 
In  that  design  wooden  ties  were  used  at  the  rail  joints 
and  at  intervals  of  l'^i/4  ft.  between.  The  main  sui)])orts 
of  tlie  rails,  however,  were  the  concrete  longitudinals,  to 
which  the   r;iils  wei-e  lieM   by   I'-shapi'd  anchor  stirrups. 

The  most  noticeable  feature  of  this  track  is  the  lack 
of  ties.  The  rails  are  laid  upon  flat  steel  plates  which 
are  bedded  on  heavy  concrete  stringers.  It  is  not  sirch 
prominent  features,  liowever.  which  will  be  of  the  great- 
est interest  to  maintenanee-of-way  engineers,  for  super- 
ficially similar  designs  have  been  employed  before — and 
without  any  phenomenal  success.  (A  recent  investigation 
of  track  construction  in  the  larger  cities  of  this  country 
disclosed  the  existence  of  nearly  150  mi.  of  the  tieless 
concrete  type — about  2%  of  the  total.) 

What  track  engineers  will  look  at  will  be  the  pro- 
visions for  maintaining  rigidity  of  the  running  rails, 
especially  at  the  joints.  Play  would  develop  at  the  joints 
from  the  impact  of  car  wheels  and  elsewhere  along  the 
track  as  the  result  of  shrinkage  of  the  concrete.  ^Ir. 
Horton  seems  to  have  forestalled  trouble  at  both  points 
by  ingenious  and  well-planned  construction,  particularly 
the  use  of  wood  inserts  and  spring  washers  at  anchors. 

No  doidjt  the  design  will  receive  severe  criticism  from 
those  who  contend  that  a  certain  amount  of  elasticity 
is  a  necessary  feature  of  railway  track.  The  earliest 
track  was  laid  with  cast-iron  rails  on  stiuie  blocks,  and 
it  promptly  proved  a  failure.  Ever  since,  it  has  been  ar- 
gued that  it  is  impossible  to  carry  the  rails  on  unyielding 
supports.  On  a  cross-country  stretch  of  railway  track 
some  elasticity  is  essential :  a  rigid  roadbed  all  of  whose 
parts  possess  equal  resistance  to  compression,  is  a  finan- 
cial impossibility.  Compression  of  the  wooden  ties  and 
slight  bending  of  the  rails  is  necessary  to  take  up  the 
inevitable  inequalities  of  the  surface.  But  when  rails 
are  laid  in  paved  streets,  rigidity  is  essential  to  long 
life  of  the  adjoining  pavement  and  the  expen.se  of  main- 
taining an  embedded  elastic  track  makes  a  rigid  construc- 
tion feasible. 

The  concrete  stringers  supporting  the  rails  in  ^Ir.  Tlor- 
ton's  design  are  made  monolitbii-  with  the  rcuu-rete  street 


paving,  which  is  carried  to  the  top  of  the  rail  head.  The 
ra])i(lly  increasing  use  of  coiuTcte  for  ]iaving  makes  this 
design  of  .special  interest  from  this  point  of  view  also. 


To  Malice  ^Ihe  IHIoffiae  Safer 

There  is  great  promi.sc  in  a  piece  of  work  recently 
started  by  the  National  Board  of  Fire  Underwriters. 
Experts  retained  by  the  board  are  studying  how  the 
house — the  ordinary  separate  "cottage"  dwelling-house — 
can  be  made  more  safe  against  (ire. 

Many  volumes  have  been  written  on  fireproof  con- 
struction, and  inventors  and  manufacturers  crowd  the 
market  with  materials  for  building  fireproof  floors,  walls 
and  other  parts  in  the  cheapest  and  most  effective  style. 
There  is  also  a  fair  amount  of  written  knowledge" on 
fire-retardant  construction  and  on  mill  construction  and 
the  like.  All  this  is  for  the  office,  the  warehouse  and 
the  factory — but  not  for  the  home. 

Dwelling-houses  are  not  built  fireproof  (or  if  they 
are  we  call  them  mansions),  nor  are  they  built  of 
mill-construction  type.  They  are  wooden  structures, 
with  the  wood  so  subdivided  as  to  present  favorable 
conditions  for  rapid  spread  of  fire.  Their  frames  and 
walls  form  a  multitude  of  interconnected  cells,  concealed 
hollow  spaces  communicating  by  way  of  cracks  and  by 
holes  cut  for  plumbing  and  heating  pijjes  and  electric 
wires  that  are  threaded  through  these  spaces.  Their 
construction  does  not  meet  the  chief  requirements  of 
fire  prevention.  Baldly  stated,  a  dwelling  is  a  firetrap. 
The  insurance  interests  have  for  some  years  made  a 
persistent  campaign  against  the  shingle  roof;  so  per- 
sistent, in  fact,  that  one  might  have  thought  all  other 
elements  of  the  dwelling-house  to  be  acceptable.  But 
the  fact  is  that  the  fire  dangers  within  the  house  are 
many  and  varied,  and  the  roof  danger  singly  may  be  by 
no  means  the  most  important  ])oint  of  improvement. 
Regardless  of  the  relative  magnitude  of  the  interior  and 
the  roof  hazards,  however,  the  following  is  true:  That 
if  a  campaign  against  interior  fire  dangers  promises  to 
yield  large  results  and  the  campaign  against  shingles 
only  a  small  result,  it  is  high  time  to  take  up  a  study  of 
the   inferior  risks  and  get  the  campaign  .started. 

Thousands  of  home  builders  throughout  the  country 
will  be  glad  to  have  the  results  of  this  study.  Today 
they  lack  instruction  or  advice  on  the  subject.  They 
know  nothing  of  fire  prevention  in  either  the  constnu-tiou 
or  the  operation  of  the  house,  and  as  for  fire-fighting 
provision  they  know  even  less.  Perhaps  it  is  advisable 
for  every  house  to  maintain  an  extinguisher  on  each 
floor.  It  so,  let  the  unden\-riters  determine  this  fact 
and  publish  it. 

A  2^/'(  to  ')'}(  increase  in  the  cost  of  a  house  can 
accomjilish  a  sur])rising  improvement  from  the  fire- 
protection  standjioint.  There  will  be  no  great  difficulty 
in  indiuing  home  builders  to  invest  this  additional 
amount,  jirovided  they  are  informed  in  detail  how  to 
reduce  the  fire  risk.  The  underwriters  have  undertaken 
to    show   them   how. 

The  underwriters  might  well  go  a  step  farther  than 
merely  preparing  advice.  They  might  adjust  the  rates 
accordingly.  In  business  buildings  the  possibility  of 
reduced  insurance  rates  stimulates  extra  precautions 
Should  that  be  neglected  among  the  householders? 
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Sir — The  editorial  iKito  entitled  "CoiHTete  Cliuting 
Predominant,"  in  Engineeriny  Nc'ws  of  Aug.  13,  was  read 
with  much  interest.  It  appears,  however,  that  the  one 
\erv  important  factor  that  has  silenced  much  of  the  ob- 
jection to  spouting  concrete  was  omitted.  The  same  is 
true  of  Mr.  McCullough's  letter  in  the  issue  of  Sept.  2. 

In  the  days  when  the  gravity  chute  was  more  or  less 
of  an  experiment  many  contractors  saw  therein  a  means 
of  placing  concrete  very  economically,  and  in  order  to 
make  "records"  with  the  rather  crude  apparatus  then 
available  (compared  with  the  uptodate  spouting  jilant), 
the  concrete  quite  naturally  was  mixed  very  wet  to  insure 
its  "flowing"  in  the  chute.  Then,  also,  there  was  a  tendency 
to  cut  down  the  time  of  mixing,  since  no  difficulty  was 
experienced  in  getting  the  concrete  away  from  the  mixer, 
as  had  been  the  case  with  other  methods.  These  two 
conditions  naturally  produced  results  which  raised  a  storm 
of  adverse  criticism  from  engineers,  for  the  great  amount 
of  laitance  (decomposed  cement  formed  in  the  presence  of 
an  excess  of  water)  present  did,  without  question,  weaken 
the  concrete.  In  one  case  with  which  I  am  acquainted 
a  great  number  of  laitance  spots  were  found  in  a  slab 
placed  by  cluite.  These  never  did  harden  and  could  be 
dug  up  easily  with  a  knife  to  a  depth  of  aji  inch  or  so. 
This  without  question  was  due  to  the  excess  of  water  used. 
The  basis  for  the  widespread  criticism  of  gravity  spout- 
ing of  concrete  was  well-founded,  and  contractors  and 
manufacturers  were  quick  to  realize  that  unless  something 
were  done  to  remedy  the  apparent  faults,  this  type  of  ap- 
paratus would  be  barred  by  engineers  and  owners. 

Accordingly,  careful  study  was  made  of  the  proper  angle 
Df  chutes  and  the  consistency  of  concrete  required  to  enable 
placing  the  concrete  without  the  excessive  use  of  water. 
It  was  soon  found  that,  with  a  certain  minimum  angle  of 
chutes,  concrete  mixed  to  the  consistency  of  a  thick  gravy 
and  having  no  excess  of  water  would  flow  readily — such  a 
mixture  being  surprisingly  slippery  and  possessing  a  sort 
of  oilv  smoothness.  The  addition  of  a  small  amount  of 
hydrate  of  lime  (up  to  10%  by  volume  of  the  cement) 
was  also  found  to  make  the  concrete  flow  more  readily. 
To  produce  a  mixture  wherein  the  stone  is  held  in  sus- 
pension and  the  entire  mass  clings  together  requires  more 
thorough  mixing  than  is  u.sually  done,  and  herein  lies  the 
whole  secret  of  chuting;  excess  water  is  not  required. 

With  a  little  experience  the  man  at  the  mixer  can  tell, 
hy  the  following  indications,  whether  the  concrete  is  of  the 
])roper  consistency  to  flow  well  in  the  chutes:  If,  when 
dumped  into  the  skip  or  hoisting  bucket,  the  concrete 
stands  up  in  a  pile,  it  is  too  dry  and  requires  additional 
water  and  more  mixing.  If  it  levels  off  and  shows  a  cover- 
ing of  water,  it  is  too  wet  to  hold  the  aggregate. 

Not  only  must  the  mixture  be  right  to  insure  successful 
operation,  but  the  flow  of  concrete  should  be  steady  and 
continuous  by  proper  regulation  at  the  distributing  hopper 
at  the  top  of  the  tower.  Increasing  the  time  of  mixing 
may  make  this  last  condition  diiTicult  of  Fulfillincnt,  but 


tliis  can   be  accomplished  easily   by   having  two   mixers 
at  each  plant  instead  of  the  one  usually  seen. 

Concrete  chuting  has  come  to  stay  because  of  the  great 
economy  of  operation;  it  is  the  duty  of  the  engineer  to 
aid  in  obtaining  the  best  results,  rather  than  to  forbid 
its  use.  Given  a  well-designed  plant,  all  that  the  engi- 
neer needs  to  do,  as  his  share,  is  to  see  that  the  concrete 
is  properly  mixed  before  being  discharged  into  the  chutes. 
This  will  remove  the  one  great  objection  and  actually  re- 
sult in  stronger  concrete  than  we  now  obtain  with  rapid 
mixing,  even  if  there  is  no  excess  of  water  present. 
A  paper  read  by  H.  H.  Scofield  before  the  Indiana  Engi- 
neering Society  gave  the  results  of  tests  to  a.scertain  the 
effect  of  mixing  on  the  com]iressive  strength  of  concrete. 
These  tests  showed  that  the  strength  was  increased  by  from 
27%  to  over  50%  by  lengthening  the  mixing  periods  from 
10  to  18  min.  over  that  of  the  usual  1/2  to  1  min.  It  would 
be  impossible,  of  course,  to  increase  the  time  of  mixing 
quite  so  nmch,  but  with  the  aid  of  the  mixer  manufac- 
turers, by  building  machines  of  higher  speed,  beneficial 
results  can  be  secured. 

Summing  up  the  situation,  the  popularity  of  the  grav- 
ity spouting  system  of  concrete  distribution  can  be  in- 
creased  still  more   by   the   use  of   high-speed  mixers,   a 
slightly  increased  time  of  mixing  and  careful  supervision. 
Albekt   'SI.  Wolf, 
Principal  Assistant  Engineer, 
Condron  Co.,  Structural  Engineers. 

Chicago,  111,   Sept.   8,   191.5. 
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Sir — In  the  editorial  columns  of  EnijiiieeiiiKj  News  of 
Sept.  2,  1915,  under  "Everglades  Drainage  Problems  and 
Florida  Rainfall,"  comment  was  made  concerning  the 
water  level  of  Lake  Okeechobee,  the  effect  thereon  of  recent 
heavy  rains  and  the  condition  of  the  surrounding  terri- 
tory. It  was  stated  that  last  spring  the  lake  was  at  its 
lowest  stage  and  that  as  a  result  of  recent  heavy  rains 
it  was  reported  that  the  lake  was  at  its  highest  stage. 

It  is  clear  that  that  part  of  the  editorial  relating  to  con- 
ditions on  and  about  Lake  Okeechobee  was  founded  on  in- 
correct information.  The  rainstorm  of  Aug.  1,  2  and  3, 
referred  to  in  the  editorial  mentioned,  extended  in  a  more 
or  less  well-defined  zone  40  to  50  mi.  wide  across  the 
peninsular  part  of  Florida,  with  St.  Petersimrg  the  cen- 
ter on  the  Gulf  and  Jupiter  the  center  on  the  Atlantic  side. 
During  the  three  days,  from  8  to  15  in.  of  rain  fell,  gen- 
erally within  the  heavier  storm  area.  The  southern  edge 
of  the  storm  zone  passed  north  of  the  middle  of  Lake 
Okeechobee. 

The  level  of  the  lake  as  recorded  for  the  week  ending 
July  31  was  16.09  ft.  above  sea  level;  on  Tuesday,  Aug. 
3,  the  level  was  16. -12  ft.;  for  the  week  ending  Aug.  7, 
16.63  ft. ;  for  the  week  ending  Aug.  14,  16.80  ft.  The  rise 
attributable  to  this  .storm  was  about  0.70  ft.  The  lowest 
level  reached  bv  the  lake  was  15.8  ft.  during  the  autunui 
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of  1!)1  I.  Thu  lake  ovortlows  its  banks  on  the  south  at 
El.  21.0  I't.  The  highest  water  ever  recorded,  not  due  to 
wind  tide,  is  21.8  I't.  Okeechobee  cannot  rise  above  this 
level  owiiiij  to  the  fact  that  at  this  elevation  the  lake  spills 
over  its  entire  southern  rim  J'or  a  distance  of  more  than 
t-venty  miles,  faster  than  there  is  any  ])Ossibility  of  water 
beinir  su|)]ilied  to  it. 

The  eU'ect  of  the  .storm  on  Lake  Okeechobee  appears  al- 
most insignificant  in  consideration  of  the  heavy  rainfall. 
This  is  due  chiefly  to  two  causes — the  storm  was  not  suf- 
liciently  broad  in  extent  to  cause  general  extreme  floods 
and  followed  a  period  of  rain  deficiency  that  had  prepared 
the  lakes  and  ponds  in  the  Okeechobee  drainage  area  and 
the  ground  itself  for  the  reception  of  a  large  amount  of 
water,  without  flooding.  This  flood  cannot  be  used  as  a 
criterion  by  which  to  judge  of  what  Lake  Okeechobee  can 
do  when  the  ojiportunity  is  really  ofl'ered. 

At  El.  11)  ft.  the  navigability  of  the  lake  is  but  slight- 
ly impaired  and  this  over  shoals  bordering  the  south  and 
west  shores.  The  lake  is  regularly  navigated  in  and  out 
of  the  canals  on  the  south  and  east  and  Taylor's  Creek 
by  boats  of  4-ft.  draft,  and  there  are  more  boats  on  Lake 
Okeechobee  today  than  ever  before.  Three-fourths  of  the 
lake  has  a  depth  in  excess  of  8  ft.  when  the  lake  level  is 
at  Hi  ft. 

The  remarks  relative  to  the  recommendations  of  engi- 
neers brought  out  in  the  editorial  mentioned  are  concurred 
in  by  myself.  The  foregoing  is  offered,  therefore,  not  in 
regard  to  the  comment  on  the  recommendations,  but  in 
correction  of  the  erroneous  information  that  must  have 
Ijcen  supplied  you  relative  to  I^ake  Okeechobee. 

Work  on  the  canals  and  regulating  works  for  controlling 
Lake  Okeechobee  is  progressing. 

F.  C.  Elliot, 
Chief  Drainage  Engineer, 
Everglades    Drainage    District. 

Tallahassee,  Fla.,  Sept.  8,  191.5. 

©o©s  Q®<Didl  Hipoia  Pifeseipve  PsiamiS? 

8ir — "Good  Bridge  Paint"'  in  your  issue  of  Sept.  9 
refers  to  endurance  of  paint  on  a  wrought-iron  highway 
bridge  for  3?  years.  You  point  out  that  "here  is  a 
remarkable  record  of  paint  endurance."'  I  believe  that 
your  emphasis  should  be  f)laced  on  the  good  quality  of 
the  iron  rather  than  that  of  the  paint.  This  wrought 
iron  it  would  seem  to  me  was  of  such  purity  that  paint 
in  the  first  case  lasted  IT  years  and  in  the  second  case 
at  least  20  years.  With  inferior  quality  of  iron  or  steel, 
how  long  would  either  coat  of  paint  have  lasted? 

I  have  been  told  that  wrought-iron  links  which  were 
underground  at  the  well-known  Chain  Bridge  at  Ncw- 
buryport,  Mass.,  were  intact  and  free  of  rust  after  100 
years  of  service.  From  personal  observation  I  can  say 
that  the  iron  of  this  bridge  was  remarkably  free  of 
rust  75  years  after  it  was  built,  and  I  attribute  this 
endurance  to  the  quality  of  the  wrought-iron  rather  than 
to  a  protective  coating. 

From  experiments  that  I  have  been  making  toward 
rustproofing  of  steel  and  iron  I  have  concluded  that  paint 
or.  other  protective  coating  depends  for  its  endurance 
upon  one  important  factor  that  must  be  emphasized; 
namely,  the  quality  of  the  underlying  surface  of  iron 
or  steel.  If  the  surface  is  rusty,  scaly,  granular,  wet  or 
greasy,  trouble  is  very  apt  to  occur ;  and  if  the  surface  is 


smoothed  oil,  even  by  sandblasting,  impurities  in  the 
metal  itself  reacting  witii  the  paint  or  other  coating 
will  often  start  disintegration.  But  with  ])ure  wrought 
iron  "such  as  they  usetl  to  have,"  rust  does  not  readily 
occur  and  paint  easily  endures. 

The  subjects  of  rust,  bridge  paints,  and  protective 
coatings  that  will  withstand  atmos])heric  and  gaseous 
conditions  without  costing  too  much  are  worthy  of  more 
discussion  by  engineers.  It  should  lie  practicable  to 
obtain  better  results  than  we  are  getting. 

F.  B.  Sanhouk, 
Consulting  Engineer. 

Tufts  College.  .Mass.,  .Sept.  12,  1915. 
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Sir— IJel'erring  to  my  letter  under  the  above  title  pub- 
lislied  in  Engineering  Sens  of  Aug.  12,  p.  325,  and  your 
editorial  comment  thereon,  I  have  gone  to  the  pains  of 
making  a  tabular  comparison  on  the  basis  which  you  sug- 
gest, that  is  counting  the  experience  in  engineering  to 
begin  when  a  student  enters  college  and  not  when  he  grad- 
uates.    On  this  basis  the  comijarison  is  as  follows: 

Monthly 
iMoiithly  .Salary 

Salary  College  iVlen         N'on -College  Men 


105 
107 
115 
120 
130 
137 
145 
150 
160 
170 
180 
190 
200 
210 
220 
225 
225 
225 
225 


xVssume  tliat  the  college  course  lasts  four  years  and  costs 
$1000  a  year.  That  is  $40(il)  invested,  noncompound  in- 
terest on  "which  at  57c  for  the  first  five  years  after  gradua- 
tion (when  the  graduate's  earnings  become  equal  to  the 
nongraduate)  is  $1000;  and  during  the  same  time  the 
shortage  in  his  pay  compared  to  the  other  man's  amounts 
to  $110-1.  At  the  end  of  six  years,  then,  he  is  $6104  behind. 
The  interest  on  this  during  the  next  nine  years  is  $3745, 
and  his  extra  earnings  amount  to  $2640,  about  balancing 
that.  Then  his  extra  pay  begins  to  wipe  out  the  principal 
and  in  six  years  extinguishes  it.  It  is  now  21  years  since 
graduation,  and  from  this  time  on  the  graduate  gets  $900 
a  year  more  than  the  nongraduate.  But  by  this  time  half 
of" the  graduates  have  dropped  out.  So  that  the  conclusion 
is  that  in,  say,  20  years  the  college  education  will  pay  for 
itself,  and  as  only  half  stay  the  20  years  out  we  may  say 
that  for  half  of  those  who  graduate  college  pays. 

The  figures  used  above  are  supported  by  data  at  the 
beginning  and  end  of  the  term;  intermediate  ones  are 
interpolated.  The  figures  for  the  end  of  the  term  are 
taken  from  the  diagram  in  your  issue  of  Jan.  7,  1915,  the 
line  for  graduates  being  shifted  four  years  to  the  right  so 
as  to  make  their  experience  date  from  college  entrance. 

Civil  Exoixeer. 

Nashville.  Tenn.,  Aug.  17.  1915. 
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><y.\(Jl'>'I^ — I'liis  railway  f-ujnaliny  systein  ijircs 
both  visible  and  audible  signals  in  the  enyinc  cab, 
and  supplements  these  by  a  service  application  uf 
the  train-hrali-es  if  a  "stop"  signal  is  disregarded. 
A  special  featxtre  is  that  the  connection  betireen 
the  trad-  and  engine  equipment  is  by  magnetic  in- 
tluence  only,  so  thai  no  rontnct  is  required. 

An  iiiterestiiii;'  exanqilo  of  rlu'  ili'\('l()iiinent  of  cal)  siy- 
nals  and  automatic  train  stojjs  is  found  in  a  system  placed, 
on  Sept.  22,  in  service  on  the  main  line  of  the  West- 
ern Pacific  Ry.  This  installation  comprises  five  miles 
of  track  at  the  district  terminal  at  Orovilie,  Calif.,  and 
20  locomotives  u.sed  at  this  terminal  are  equipped  with 
the  necessary  apparatus.  The  distance  is  divided  into 
four  block  sections.  There  are  i)  fixed-signal  locations, 
at  which  20  track  devices  are  arranged  for  giving 
15  cab-signal  indications  and  T  automatic-stop  ojiera- 
tions.  The  system  has  proved  satisfactory  under  nnfav- 
oraide  conditions  caused  by  snow  and  bad  weather. 

Hoth  visible  and  audible  signals  are  given  in  the  engine 
cab  for  three  indications — '"proceed,"  "proceed  under 
control"  and  "stop."  Electric  lights  (green,  yellow  and 
red )  form  the  visible  signals.  The  others  are  whistles 
of  three  distinct  tones,  which  continue  to  operate  until 
the  connections  are  restored  to  normal  position  by  the 
enginemau.  If  signals  are  not  obeyed,  the  automatic 
train  stojj  gives  a  service  application  of  the  brakes.     This 


llriicatli  tlir  tender  is  a  cross  bar  carrynig  the  receiv- 
ing coils,  one  for  each  signal  and  a  fourth  for  the  train 
.stop.  Each  ^  coil  receives  and  transmits  magnetic-im- 
l)idse  signals  for  traffic  in  either  direction.  This  is 
>iiown  in  Fig.  2. 

Each  track  magnet  is  so  located  tliat  the  corresponding 
receiving  coil  on  the  tender  will  pass  directly  over  it. 
The  cross  bar  carrying  the  coils  is  so  placed  as  to  pro- 
vide a  clearance  of  3  in.  between  the  magnets  and  coils. 
The  extreme  lateral  or  vertical  movements  of  the  en- 
gine cannot  carry  the  receiving  coils  out  of  the  magnetic 
fields  of  their  respective  track  magnets  or  cause  wrong 
signals  to  be  given.  Each  magnet  is  entirely  inclosed 
by  a  substantial,  water-tight  metal  box,  amply  protected 
from  injury.  There  are  no  moving  parts  in  or  about 
either  the  track  magnets  or  the  receiving  coils. 

Each  fixed  signal  location  has  a  standard  railway  bat- 
tery set  of  10  volts.  \\\x\\  the  necessary  controlling  and 
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cannot  he  released  until  the  train  has  been  stopped,  but 
it  does  not  prevent  the  further  application  of  the  brakes 
by  the  engineman.  Provision  can  be  made  for  rendering 
the  train-stop  device  inoperative  when  the  speed  is  below 
a  given  rate. 

The  transmission  of  signals  from  the  track  to  the  en- 
gine is  effected  by  magnetic  impulse  only,  and  there  is  no 
electrical  or  mechanical  contact  between  the  parts  on  the 
track  and  those  on  the  engine.  The  general  arrangement 
is  shown  in  Fig.  1.  The  track  magnets  are  located  be- 
tween the  rails,  there  being  one  for  each  of  the  three 
.signal  indications  and  a  fourth  for  the  train  stop.  Each 
track  magnet,  when  energized,  transmits  signals  for  traf- 
fic in  either  direction. 

The  magnet  is  inclosed  in  a  waterproof  case  15%  in. 
long,  resting  on  the  ties  and  having  its  iipper  surface 
1%  in.  above  the  rails.  It  requires  an  energizing  cir- 
cuit of  5  amp.  at  10  volts,  and  normal  operation  takes 
current  for  15  sec.  only.  The  magnets  are  protected  from 
hanging  brake  rods,  etc.,  by  48-in.  ramps  or  imlincd 
blocks  faced  with  ste«l  plate. 


protective  relays,  wiring  and  truuking,  and  one  or  more 
track  magnet  boxes,  according  to  signal  needs.  By  means 
of  a  local  track  circuit,  the  track  magnets  are  energized 
when  an  engine  is  66  ft.  distant  and  remain  energized 
until  after  the  tender  has  passed  over  the  ^.rack  magnet 
boxes  at  that  location. 

The  apparatus  on  the  engine  consists  of  4  receiving 
coils,  4  relays,  a  storage  battery  of  2.5  volts,  4  electro- 
magnetic-control air  valves,  3  electric  lights,  4  whistles 
and  the  train-stop  appliance.  A  receiving  coil,  actuated 
by  its  energized  track  magnet,  transmits  the  signal  im- 
pulse through  its  relay,  electric  connections  and  air  valve 
to  its  cab  light  and  whistle.  The  train-stop  apparatus 
is  similarly  controlled  and  actuated,  except  that  its  valve 
is  vented.  Each  operation  of  the  train  stop  is  auto- 
matically registered  and  the  engineman  held  accountable 
therefor. 

A  visual  signal  at  each  train-stop  location  is  the  only 
roadside  signal  used.  This  consists  of  a  simple,  hooded, 
two-light  marker  for  proceed  indications,  operated  from 
the   batterv  at  that  location.     Closed   circuits  are  used 
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>vitli  I'lrrtrif  coiitnil.  WliciTvcr  air  cinitnil  is  uscmI.  any 
leak  III-  hivak  will  caiise  wariiiiif,'  signals  to  he  set  aj;ainst 
approaching-  trains.  Fig.  ;J  shows  one  oF  the  lixed-sig- 
nal  installations  at  the  end  ol'  a  hlock,  with  tlio  relay 
cahinet  and  the  track  magnets. 

The  reeeiving  and  relay  mils  are  ot  relati\ely  high  re- 
sistance.    The    relay    magnets    are    powerful    enough    to 
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prevent  contact  from  being  openi'd  through  any  engine 
\ihration  or  shock,  and  the  hattery  current  is  not  essen- 
tial to  perfect  relay  operation.  Inat  is  used  to  give  pro- 
tection against  the  hi-eaking  or  loosening  of  any  wire  or 
connection. 

The  operation  of  the  signal  device  is  shown  in  Fig.  4. 
As  the  receiving  coil  passes  through  the  field  of  the  en- 
ergized track  magnet,  a  current  is  generated  in  it  which 
is  more  powerful  than,  and  Hows  in  the  direction  oppo- 
.site  to,  the  i)attery  current  normally  circulating  in  the 
receiving  coil  and  relay.  The  action  of  this  induced  cur- 
rent momentarily  reverses  the  magnetism  of  the  relay, 
permitting  its  armature  to  drop  and  open  the  circuit  to 
the  cab  apparatus.  The  armature  is  innnediately  reat- 
Iracted  to  normal  position.  This  interruption  of  the 
circuit  deenergizes  momentarily  the  iron-clad  magnet  A, 
causing  the  release  of  its  armature  B,  which  normally  is 
tightly  held  to  the  poles  of  the  magnet. 

The  lever  C  rises  with  the  armature,  and  the  air  in 
the  air  su]jply  pipe  (connected  with  the  engine  main 
air  I'l'sei'voir)  is  thus  permitted  to  unseat  the  vahe  and 
flow  to  the  whistle.     At  the  same  time,  the  disk  D.  rising 


with  tile  armatuie  stem,  closes  the  contact  springs  K 
and  lights  the  lam]).  The  armature  is  restored  to  nor- 
mal position  only  when  the  knoh  /''  is  depressed,  which 
opens  the  contact  springs,  thus  cutting  out  the  signal 
light  and  closing  the  air  valve.  Fig.  5  shows  the  whis- 
tles and  their  control  valves. 

The  foregoing  description  a])plies  to  each  of  tin;  three 
sets  of  apparatus  for  signal  indications.  A  fourth  set 
of  the  same  apparatus,  omitting  the  lamp,  is  provided 
for  the  operation  ot  the  automatic  sto|>.  This  is  oper- 
ated in  the  same  manner  as  (leseril)e(l  except  that  the 
valve  connecting  with  the  automatic  stoj)  ((mtside  and 
below  the  cab)  is  a  vent  instead  of  a  supply  valve.  The 
alarm  whistle  of  the  automatic  stop  is  located  in  the 
hr.se  of  the  automatic-sto))  valve  ajijiaratus.  When  the 
iiiitimiatic  stop  has  been  ojieratcMl,  pressure  on  the  knob 
/'  restores  the  vent  valve  to  normal  position,  but  the  sei  - 
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FIG.    4.     DIAGRAM    OF    TR.XCK    AND    ENGINE    EQUIPME.NT 

vice  ajiplication  of  the  brakes  given  caimot  be  released 
until  the  train  is  .stopped,  when  the  engineman  nnist 
restore  it  from  the  ground.  The  necessary  reversal  of 
the  operation  of  the  receiving  coils  when  an  engrine  has 
been  turned  is  provided  for  by  a  reversing  switch. 

The  train-stop  device  (Fig.  5),  is  connected  to  the 
brake  pipe,  and  is  pneumatically  operated  and  electrically 
controlled.  When  it  has  applied  the  brakes  they  cannot 
be  released  until  the  device  is  restored  to  its  normal  ]io- 
sition  (although  an  emergency  application  can  be  made). 
This  requires  first  pushing  the  knob  of  the  electric  vent 
valve  in  the  cab,  and  then  pushing  the  release  button 
of  the  tandem  valve,  which  can  be  reached  only  from  the 
ground.  When  this  is  done,  the  engineman  can  release 
the  brakes  and  proceed,  subject  to  the  indication  of  the 
roadside  signal  or  marker.  When  two  locomotives  are 
attached  to  a  train,  the  automatic  stop  is  operative  only 
on  the  head  engine. 

The  circuits  are  shown  in  Fig.  6,  but  only  as  control- 
ling the  train  stop.  The  block  sections  are  insulated  in 
the  usual  manner,  and  failure  of  any  jiart  of  the  appar- 
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atus  will  cause  the  signals  to  be  displayed  in  the  same 
way  as  if  the  block  were  occupied  by  a  train. 

Block  No.  1  is  supplied  with  current  at  A  Ijy  the  track 
l)attery  B,  the  current  being  carried  by  the  rails  to  C 
and  thence  to  the  relay  1).  In  normal  position,  with 
no  trains  in  the  block,  this  relav  attracts  its  armature 


FIG.  5.    AUDIBLE  SIGNALS  AND  TRAIN-STOP 

The  upper  view  shows  the  signal  whistles,  with  their 
electro-magnetically  controlled  air  valves.  The  lower  view 
shows  the  train-stop  device  in  its  open  position 

and  connects  battery  E  with  the  line  relay  at  the  far 
end  of  block  No.  2.  This  latter  block  is  supplied  with 
current  in  the  same  way  (at  its  far  end),  and  the  relay 
F  connects  its  battery  G  witli  the  line  relav  H  of  block 
No.  1. 

Should  opposing  trains  enter  tlie  two  blocks  simultan- 
eously, the  current  supplying  relays  D  and  F  would  be 
cut  off.  These  relays  and  the  line  relays  would  then 
drop  their  armatures,  thus  giving  the  signal  indications 
in  the  engine  cabs.  The  spacing  of  the  signals  is  suffi- 
cient to  enable  the  engineman  to  stop  the  train  before 
coining  to  a  "stop"  sigjnal,  but  the  train-stop   conuec- 
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FIG.    6.    DIAGRAM   OF    SIGNAL   CIRCUITS 


tiou  is  set  far  enough  in  advance  to  bring  a  train  to  a 
stop  before  it  can  enter  the  danger  zone. 

The  automatic  cab-signal  and  train-stop  system  here 
described  is  the  invention  of  F.  F.  Bostwick,  who  is 
President  of  the  National  Safety  Appliance  Co.,  Me- 
chanics Institute  Building,  San  Francisco,  Calif.  The 
equipment  described  has  been  developed  by  W.  S.  Levin, 
thief  engineer  of  the  company,  who  has  been  in  sole 
cliarge  of  design  and  construction,  and  to  whose  practical 
inventive  ability  is  credited  the  successful  completion  of 
tlie  system.  It  is  applicable  to  single  and  double  track, 
and  for  steam  and  electric  traction.  It  may  be  used  with 
or  without  the  train  stop.  It  can  be  applied  also  in  con- 
nection with  existing  signaling  and  interlocking  plants. 

H®w  Process  JReco^eiTS  Foltaslh 

New  schemes  for  winning  potash  from  American 
sources  of  supply  continue  to  show  the  ingenuity  of  en- 
gineering chemists.  The  latest  announced  process  was 
described  by  Edward  Hart,  of  Lafayette  College,  Easton, 
Penn.,  in  the  August  issue  of  the  Journal  of  Industrial 
and  Engineering  Chemistry  of  the  American  Chemical 
Society.  A  plant  has  been'  erected  by  the  Clinchfield 
Products  Co.,  at  Erwin,  Tenn.,  in  close  proximity  to 
supplies  of  cheap  coal  and  barytes,  both  of  which  are 
needed.  The  potash  to  be  recovered  is  contained  in  large 
(|uantities  of  refuse  from  feldspar  mines,  running  as  high 
as  9%  in  potash  and  15%  alumina. 

Briefly,  the  process  consists  in  heating  a  mixture  of 
feldspar  refuse  and  barytes  in  proper  proportion  in  a 
I'educing  atmosphere  where  a  barium-aluminum-potas- 
siuni  silicate  results  containing  about  36%  silica.  This 
is  run  into  water  while  molten,  and  the  granulated  ma- 
terial is  ground  and  floated.  The  settled  material  is 
then  treated  as  a  paste  with  the  proper  quantity  of 
sulphuric  acid,  which  decomposes  it  perfectly,  giving  a 
solution  of  alum  and  aluminum  sulphate  and  a  solid 
residue  consisting  of  nearly  equal  parts  of  very  finely 
divided  barium  sulphate  and  silica. 

It  might  be  supposed  that  the  .silica  would  be  so  gela- 
tinf)us  as  to  be  unwashable,  but  this  has  not  been  found 
true.  On  the  contrary,  where  properly  manipulated,  the 
precipitate  is  somewhat  granular,  but  entirely  free  from 
grit,  and  forms  an  excellent  material,  after  ignition,  for 
use  as  a  pigment  in  printing  ink,  rubber  incorporation 
and  as  a  coating  for  paper. 

The  solution,  when  evaporated,  yields  the  potash  as 
potash  alum,  and  if  the  little  iron  present  be  kept  in 
the  ferrous  condition,  this  alum,  after  washing  with  a 
little  water  and  whizzing,  is  entirely  free  from  iron  and 
well  suited  for  the  preparation  of  pure  potassium  sul- 
phate and  iron-free  alumina  or  aluminum  sulphate,  as 
desired.  It  is  intended  to  sell  the  alum  as  such  so  far 
as  the  market  will  take  it  and  to  decompose  only  so 
much  of  it  as  may  be  necessary.  This  process  may  there- 
fore furnish  no  potash  at  all.  But  inasmuch  as  potash 
for  alum  production  now  comes  from  overseas,  this  method 
is  an  indirect  contribution  to  the  supply. 

The  solution  never  contains  enough  potash  to  precipi- 
tate all  the  aluminum  as  alum.  An  excess  of  aluminum 
sulphate  remains  in  the  mother  liquor  together  with  the 
sodium  and  a  little  iron.  This  is  allowed  to  cool  and 
is  broken  up,  furnishing  a  material  equal  in  value  to 
that  now  made  from  bauxite. 
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oloir  Usedl  HUH  MydlFaujiMc  Testis 
of  Fom^eir  FUe^imils 
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lSyAOri:<li> — The  injection  of  coloring  matter  has 
been  employed  in  the  roughest  class  of  hydraulic- 
flow  measurements,  but  very  little  has  been  reported 
of  the  possibilities  of  this  test  for  accurate  deter- 
minations. Details  are  presented  of  the  method 
and  apparatus  developed  by  R.  I).  Johnson  ami 
associates  for  color  tests  at  the  Niagara  Falls  and 
Salmon  River  plants  of  the  Ontario  Power  Co. 
i'se  of  potassium  permanganate  and  aniline  di/rs. 

Tlio  use  of  coloring  matter  in  water  for  rougii  measure- 
ments of  sewer  velocities,  river  currents  and  to  detect 
leakage  through  dams  is  not  imknown;  but  engineers  in 
general  fail  to  realize  the  practicability  of  this  scheme  in 
the  measurement  of  water  consumption  at  hydro-electric 
works  and  similar  hydraulic  developments  where  there 
are  long  pipe  lines.  This  is  no  doubt  because  of  the 
slight  information  of  a  practical  nature  published  on  the 
more  refined  color  tests.  The  writer  contributes  these 
notes  on  two  specific  cases  in  the  hope  of  helping  to  fill 
the  gap. 

It  is  hardly  necessary  to  discuss  the  fundamental  idea 
of  tlie  color  tests  beyond  stating  that  the  coloring  matter 
is  injected  into  the  pipe  system  at  a  known  point  and  at 
an  observed  time,  the  interval  being  recorded  before  it 
appears  at  the  outlet  of  the  pipe  line  or  power  plant.  The 
computation  of  quantity  of  water  flowing  is  extremely 
simple;  it  merely  requires  dividing  the  total  volume  of 
the  system,  between  points  of  introduction  and  observa- 
tion, by  the  time.  The  actual  practice  required  for 
accurate  color  tests  is  not  so  simple  as  the  preceding 
statement,  as  will  be  evident  from  the  descriptions  of  trials 
at  the  Xiagara  Falls  and  Salmon  River  plants. 

Color  Tests  ^Iade  at  Niagaka  Falls 

Several  years  ago  color  was  used  in  a  series  of  tests 
conducted  at  the  plant  of  the  Ontario  Power  Co.,  Xiagara 
Falls,  to  determine  the  relation  between  quantity  flowing 
and  loss  of  head  in  its  two  18-ft.  conduits.  These  are 
each  about  6,300  ft.  in  length,  one  round  in  section  and 
built  of  steel,  the  other  slightly  oblate  in  section  and 
constructed  of  reinforced  concrete.  These  first  tests  were 
not  extensive,  but  served  to  bring  out  the  possibilities 
of  the  use  of  coloring  matter  in  the  measurement  of  water, 
so  that  during  the  summers  of  1913  and  1914  a  complete 
calibration  of  the  plant  was  made  and  valuable  informa- 
tion as  to  head  losses,  water  consumption,  velocities  and 
efficiency  of  each  of  the  14  units  was  obtained. 

It  was  decided  to  use  color  for  these  tests  for  several 
reasons :  It  had  proved  satisfactory  in  the  first  instance ; 
to  construct  any  form  of  weir  in  the  tailrace  was  almost 
impossible,  and,  finally,  as  it  was  dangerous  to  approach 
and  work  near  the  tailrace,  it  was  impracticable  to  use 
any  method  involving  the  percentage  of  solution  and 
requiring  constant  taking  of  samples.     The  color  method 


was  thcrcrorc  ailojiteil  for  all  measurements  of  water. 
When  a  lew  dillicutiies  had  l)een  surmounted  and  the 
methods  of  running  the  tests  had  been  systematized, 
results  were  ol)tained  Mhich  are  believed  to  be  as  accurate, 
if  not  nuire  so,  than  could  have  been  obtained  by  the  use 
of  any  other  method,  not  excluding  (hat  of  weir  measure- 
ment in  this  case. 

Prior  to  testing  the  efficiency  of  eacJi  separate  unit,  a 
series  of  color  runs  was  made  on  the  two  conduits  to 
olitain  an  accurate  relation  between  the  flow  in  the  i)ipe 
and  the  corres])oiuling  quiescent  gradient  level  existing  in 
the  spillway  on  conihiit  Xo.  1  and  in  the  sui-ge  tank  in 
the  ease  of  conduit  Xo.  2.  These  water  levels  were  very 
sensitive  to  changes  in  conduit  velocity,  so  that  once  the 
relation  was  established  it  became  an  easy  matter  to 
comiuite  the  flow  in  the  conduit  at  any  time  by  referring 
to  the  water-le\('l  rluirt  of  a  recording  gi'aphii'  meter. 

IXTRODUCTIOX   OF   PoTASSIUM    PkUAIAXGAXATK 

The  Xiagara  watc>r  is  always  comparatively  clear,  and 
the  color  runs  in  general  occupied  less  than  12  min.,  so 
that  potassium  permanganate  proved  to  be  the  most 
satisfactory,  and  at  the  same  time  the  most  inexpensive, 
substance  with  which  to  color  the  water.  It  is  a  very 
powerful  stain  turning  the  water  a  dark  purple  color, 
and  the  commercial  product  is  easily  obtainable  at  a  price 
of  less  than  20c.  lb.  (with  an  ordinary  market).  It  comes 
in  the  form  of  small  crystals  and  can  be  introduced  into 
the  water  without  further  preparation  as  it  dissolves  very 
quickly. 

In  the  present  instance,  to  introduce  the  color  properly 
at  the  forebay  entrance  to  the  pipe  lines  presented  a  con- 
siderable problem,  as  the  center  of  the  pipe  was  15  ft.  or 
so  below  the  floor  and  the  velocity  was  over  18  ft.  per  sec. 
After  failures  with  several  rigs  a  device  made  up  of  iron 
pipe  was  constructed  (see  Fig.  1)  which  proved  definite 
in  action  and  simple  in  operation.  The  rod  running 
thi'ough  the  handle  was  first  drawn  up  and  fastened  with 
a  pin  so  that  the  cover  or  piston  on  the  end  of  the  rod 
acted  as  a  cork  in  the  4-in.  cylinder;  then  the  dry  crystals 
were  f)oured  into  the  cylinder  through  a  hole  m  the  side, 
having  a  removable  plug.  The  pipe  was  lowered  into  the 
water  and  at  a  definite  time  the  pin  removed  and  the 
handle  rammed  down,  the  end  piston  uncorking  the 
cylinder  and  the  upper  piston  ejecting  the  entire  contents 
into  the  current  almost  instantaneously,  at  a  point  very 
close  to  the  center  of  the  pijie. 

An  observer  stationed  on  the  power-house  roof  noted 
the  time  to  the  nearest  second,  when  the  first  trace  of  color 
appeared,  the  time  of  maximum  color  density  and  the 
time  of  the  last  trace.  The  mean  time  between  the  first 
and  last  trace,  which  usually  corresponded  to  the  time  of 
maximum  density,  was  used  in  computing  the  total  elapsed 
time.  (The  reason  for  this  will  be  discussed  later.) 
"Watches  held  by  the  man  introducing  the  color  and  by 
the  distant  color  observer  were  carefully  checked  by  tele- 
phone after  each  run.  The  amount  of  color  injected 
for  one  sliot  depended  somewhat  upon  the  conduit  velocity 
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and  Uiu  load  conditions  existing-  at  tlio  tiiiu'.  Imt  it  never 
exceeded  one  cnpful  of  crystals.  'I'ho  amount  was  con- 
stantly varied,  the  aim  being  to  use  sufficient  to  make 
the  color  clearly  and  sharply  visible  to  the  observer  and 
yet  not  enough  to  drag  out  the  persistence  of  color  un- 
necessarily and  make  the  readings  indefinite.  An  observer 
at  first  will  experience  some  difficulty  in  catching  the 
time  of  maximum  density,  but  with  a  little  practice  it 
becomes  comparatively  simjdc. 

Over  GO  runs  were  made  by  this  method  on  the  two 
Niagara  conduits,  embracing  flows  as  low  as  2,000  cu.ft. 
])er  sec,  or  a  conduit  velocity  of  8  ft.  per  sec,  and  a 
maximum  flow  in  the  concrete  conduit  of  Ml)out  (J.liOO 
cu.ft.  ])cr  sec,  corresponding  to  a  conduit  velocity  of  Sti  ft. 
per  sec. 

Testing  Poweu  Units  by  Coloi;  Huxs 
To  test  each  unit  separately  the  color  had  to  be  forced 
into  the  penstock,  at  a  convenient  point  near  its  upper 
end,  with  compressed  air  in  order  to  overcome  the  pressure 
head  of  50  ft.  existing  at  that  point.  The  apparatus 
shown  in  Pig.  2  was  devised  to  accomplish  this  and  could 
be  easily  attached  to  any  penstock  and  connected  up  to 
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COLOR    INJECTORS   FOR   HYDRAULIC   TE.STS 

Fig.  1 — Dry  potassium  permanganate  injector.  Fisr.  2 — 
rjompressed-air  permanganate-solution  injector.  FiR.  3 — ^Dye 
bag  and    release 

an  air  line  near-by.  The  permanganate  crystals  weii'  dis- 
solved in  water  (saturated  solution)  and  about  a  pint  of 
this  liquid  was  sufficient  to  give  a  good  color.  A  charge 
of  this  size  could  be  poured  into  the  cylinder  and  by 
means  of  the  compressed  air  could  almost  instantaneously 
be  injected  into  the  ])enstock  with  a  force  sufficient  to 
carry  it  well  into  the  stream.  In  filling,  the  quick- 
opening  valves  were  closed  and  the  cylinder  drained 
through  the  pet  cock;  then  the  straight-way  valve  was 
opened  and  the  stain  poured,  in.  Tn  discharging,  the 
filling  valve  was  dosed  and  the  air-line  connection  opened. 
\t  a  definite  time  the  valve  at  the  penstock  was  opened 
and  a  bell  .signal  given  the  discharge  ob.server.  In  re- 
filling, the  pen.stock  valve  was  shut  and  air  pressure  cut 
ofF;  then  the  air  pressure  was  released  and  the  cylinder 
1 1  rained  through  the  pet  cock. 

The  schedule  adopted  was  to  bold  the  machine  under 
test  at  a  certain   constant   gate   opening   and.    when   all 


disturliauces  of  the  water  had  quieted  down,  to  introduce 
six  injections  of  coIoi'  at  about  li/o-min.  intervals.  The 
observer  was  sfafion"d  on  the  power-house  roof  with  a 
stop-watch  and  an  electi-ic  buzzer  beside  him.  Tlie  latter 
was  connected  to  a  push-button  in  the  valve  chamber 
■where  the  color  was  i)ut  in.  Two  rings  were  given  the 
observer  as  a  warning  10  sec.  before  the  introduction  of 
color,  followed  by  a  signal-ring  simultaneous  with  the 
oi)ening  of  the  valve  and  injecting  the  color.  .Vt  the  signal 
bell,  till'  observer  started  his  stop  watch  and  later  recorded 
file  color  appearance  (to  i  sec),  as  i)reviously  described, 
in  this  wav  elimiiuiting  all  errors  due  to  watch  corrections 
by  Iiaviiig  all  times  recorded  to  a  single  watcb.  The 
elapsed  time  before  the  color  passed  completely  through 
to  the  tailrace  on  full-load  runs  was  only  about  31  sec. 
so  that  accuracy  in  time  recording  was  of  great  importance. 
In  computing  the  results,  to  eliminate  small  di.screpaneies, 
the  six  runs  were  averaged  and  considered  as  one  point 
on  the  efficiency  curve.  The  gate  opening  on  the  machine 
was  then  changed  and  another  set  of  runs  taken. 

Slight  errors  in  time  resulted  from  the  various  lengths 
of  jiaths  followed  by  the  particles  of  water  in  getting 
through  the  turbine  casings.  On  conduit  runs  any  error 
thus  caused  was  so  small  a  part  of  the  total  elapsed  time 
as  to  be  inappreciable ;  but  in  the  runs  on  separate  units 
where  the  total  elapsed  time  was  in  some  cases  as  low  as  . 
31  sec.  it  affected  the  results  to  the  extent  of  from  1  to  2 
per  cent.  As  this  error  was  practically  the  same  on  all 
machines,  it  could  be  corrected  in  the  final  results  by 
arliitrarily  revising  th(>  computed  drafts  of  each  turbine 
jii'oportionately,  until  their  total  checked  with  the  accurate 
measurement  of  flow  in  the  conduit  as  determined  from 
the  gradient  level  in  the  tank  and  spillway.  By  this 
])roeess  the  true  efficiencies  of  the  different  wheels  at  all 
gates  were  obtained. 

Tests  at  Salmox  Kivek  Plant 

The  results  of  these  Niagara  tests  were  so  uniformly 
satisfactory  that  upon  the  completion  of  the  Salmon  River 
Power  Co.'s  plant  at  Altmar,  N.  Y..  it  was  decided  to 
conduct  similar  tests  to  determine  the  best  ways  and  best 
gates  at  which  to  operate  the  four  7,500-kw.  units,  their 
efficiencii's,  the  frictional  losses  in  the  pipe  line,  and  to 
calibrate  the  tailrace  weir  so  that  the  records  from  it 
could  later  be  used  to  keep  track  of  water  consumption. 
This  \\(n-k  was  carried  out  during  October  and  November, 
i;n  1.  under  the  direction  of  E.  D.  Johnson,  who  had 
])rc\ioLisly  supervised  the  tests  made  at  Niagara.  Tln' 
color  method  was  adopted  in  this  instance  because  suffi- 
ciently accurate  and  at  the  same  time  less  expensive  to 
carry  out  than  any  other. 

.\s  this  Salmon  River  plant  is  fypiial  of  a  large  majority 
of  long-])ipe-line  hydro-electric  develo]nnents,  the  methods 
used  and  the  results  obtained  will  be  discussed  in  some 
detail. 

The  general  features  of  this  plant  are  as  follows:  The 
water  is  carried  from  a  large  reservoir  by  means  of  600 
ft.  of  rock  tunnel,  7,800  ft.  of  12-ft.  wood-stave  pipe  and 
1,200  ft.  of  n.5-ft.  steel  pipe,  making  in  all  nearly  10,000 
ft.  of  conduit.  This  leads  tc  the  top  of  a  high  bank  just 
above  the  power  house.  From  here  it  is  drojiped  down  the 
hill  in  four  8-ft.  steel  iienstocks  each  connecting  with 
a  ^./JOO-kw.  unit  in  the  power  bou.se.  On  leaving  the 
draft  tubes  the  water  flows  out  under  a  curtain  wall  at 
the  end   of   the   power  house,   through   a   rock   cut   to   a 
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colU'R'ti'  ux'ir  wall  .several  huiKJved  iVet  ilowiist  ream,  thence 
tiiroiijjli  a  roiij^li  artilieial  clianiiel  into  lln'  river  snine 
distance  helow. 

UsK  i)i-  Amunk  Dvi-: 

'riie  same  snlislanee  tliat  had  been  so  siK-eessluUy  used 
ill  the  elear  waters  of  Xiajiara  Ihver  ))rove(l  to  he  ahso- 
lutely  invisihle  in  tlu'  dark  hi'own  waters  of  this  river, 
even  when  inlnxhieed  in  lar<re  (jnantities.  The  reservoir 
had  l)een  filled  hut  sliortiy  liel'ore,  leavin";  a  larji;e  (|uantity 
of  vojjetahle  inall«'r  in  the  water.  Upon  this  the  stronfj 
oxidizing  properties  of  the  ]iernianganate  acted  and  dnrinjj 
the  'i-m\.  journey,  changed  from  its  natural  deep  purple 
color  to  a  muddy  brown  very  similar  in  shade  to  the 
vegetai)le-stained  river  water. 

It  therefore  became  necessary  to  ])rocurc  a  brilliant 
red  aniline  dye  which  would  be  unalfected  by  the  character 
of  the  water.  Before  diluting  this  dye  in  water  it  is 
a  bright  red,  but  when  a  small  amount  of  it  is  put  into 
a  considerable  quantity  of  water  it  gives  the  solution  a 
light  greeu  opaque  color  (by  transmitted  light).  To  the 
observer  this  color  is  very  clearly  distinguishable  against 
the  dark  hro\ru  of  the  water.  Observations  of  the  color 
were  taken  at  the  point  where  the  tail  water  emerged 
from  the  power  house  and  noted  the  usual  three  times. 
On  some  of  the  long  runs,  occupying  over  an  hour,  the 
jiresenee  of  the  color  could  first  be  detected  by  the  flecks 
of  foam  taking  on  a  pink  shade  (from  reflected  light), 
and  in  all  cases  this  coloring  of  the  foam  seemed  to  be  a 
very  sensitire  indication  of  the  first  trace  of  color  reaching 
the  tailrac«.  It  is  a  good  idea  to  purchase  the  dye  in 
what  is  calleil  a  paste,  but  which  really  is  a  semi-liquid, 
for  the  powdered  form  cakes  when  ]ixii  in  water  and  has 
to  be  thoroughly  dissolved  in  hot  water  before  it  is  fit 
to  use. 

Importanok  of  Quick  Injection 

Too  much  emphasis  cannot  be  i)laced  upon  the  import- 
ance of  introducing  the  coloring  matter  in  the  proper 
way.  .Vny  failure  of  the  injecting  apparatus  to  work, 
premature  dum])ing  of  the  color,  leakage,  or  fouling  of 
the  operating  apparatus  causing  the  color  to  drilible  out 
.•^lowly — all  are  invisible  to  the  num  operating  it,  so  that 
under  any  of  these  conditions  the  time  of  introduction  is 
at  best  very  vague,  if  not  altogether  unknown,  producing 
results  of  no  value.  Any  apparatus  that  is  tmcertain  of 
ojieration  cannot  fail  to  cause  a  lack  of  confidence  in  all 
results  obtained.  The  color  should  always  be  injected 
suddenly;  it  should  l)e  in  a  form  which  will  quickly 
dissolve  or  dilute  and  it  should  also  be  released  where  it 
will  be  sure  to  be  caught  by  the  current  and  whirled 
immediately  into  the  nuiin  flow. 

The  case  in  question  presented  particular  difficulties, 
as  the  only  place  where  the  color  could  be  introduced 
was  through  an  opening  in  the  gate-house  floor  just  behind 
the  screens.  The  water  surface  stood  30  ft.  below  this 
floor  and  the  pipe  entrance  15  ft.  below  that.  Fig.  3 
shows  a  form  of  device  that  proved  to  be  very  definite  of 
action  and  satisfactory  in  every  way.  A  pint  or  more 
of  the  color  could  he  held  in  the  bag  formed  from  the 
square  piece  of  oilcloth.  The  bag  was  closed  by  gathering 
at  the  top  and  bound  around  with  a  thread.  On  the  trip 
cord  was  fastened  a  sharp  jagged  wire  ring  through  which 
this  gathering  thread  passed,  so  that  when  the  color  had 
been   lowered   to   the   desjic^d    point,   tlie   trip   cord   could 


be  jeiked  at  a  definite  lime,  cutting  the  thread  and  releas- 
ing the  color  in  one  compact  dose  with  no  chan<c  of  its 
ln'ing   strung   out. 

The  tinu'  taken  i)y  the  color  to  make  its  way  down 
the  pipe  through  the  ])enstocks  and  units,  into  the  tail 
race  varied  from  1'.^  min.  with  all  four  nuichines  running 
at  full  gate,  to  1  hr.  ".':!  min.  w  ith  onlv  one  wheel  running 
at  0.1  gate. 

During  all  the  tc-sts  the  electrical  load  carried  by  the 
])lant  was  tied  in  with  that  of  the  Ontario  Power  Vo. 
at  Niagara  Falls  so  that  any  fluctuations  of  comniereial 
load  were  carried  by  that  ])laiit  and  it  was  jjossible  to 
])iit  the  Salmon  River  units  under  hand  control  during 
the  cntii'c  runs  thereiiy  holding  the  gate  openings  constant. 

CiiiocKs  ON  ('(M.oK  Ti:sis 

Weil-  readings  in  the  tailrace  were  taken  every  1^  min., 
and  the  (piantity  figured  from  a  discharge  curve  previously 
nuide  up.  This  was  used  as  a  cheek  on  the  color  runs. 
Two  other  rough  checks  were  possible  by  figuring  the 
quantity  from  the  turbine  gate  oi)enings  considered  as 
submerged  orifices,  and  from  the  electric  load  and  esti- 
mated efficiency  t'haracteristics.  Keadings  of  the  water 
level  in  the  surge  tank  at  the  top  of  the  ])enstock  and 
pressure  gage  readings  at  the  bottom  of  the  penstock 
were  taken  so  that  pipe-line  losses,  penstock  los.ses  and  net 
operating  head  could  he  determined.  The  surge  tank 
level,  especially  for  large  flows,  becauu'  very  sensitive, 
and  when  a  loss  curve  was  established  this  level  became  an 
accurate  way  of  checking  the  results  of  any  single  color 
run. 

The  total  volume  was  carefully  figured  and  as  the 
dift'erent  units  were  taken  up  small  corrections  were  made 
for  the  different  tailrace  lengths  and  short  secti(uis  of 
pi)ie  line  between  penstock  entrances. 

'When  two  or  more  wheels  are  tested  together  the  gate 
openings  should  be  kept  about  equal,  especially  in  the  case 
of  long  penstocks,  as  otherwise  the  color  will  be  strung 
out,  moving  faster  through  one  penstock  and  wheel — that 
is,  the  larger  gate  opening — than  through  the  other.  In 
figuring  the  volume  all  penstocks,  wheel  casings  and  draft- 
tubes  must  be  included.  Errors  are  easy  to  make  and 
should  be  guarded  against  wherever  a  division  in  the 
channel,  pipe,  or  water  course  takes  place. 

El.IMlN  \TIX(i    DlscKEI'ANCIES    IN    KeSULTS 

A\'itli  all  these  various  factors  dependent  upon  one 
another  it  is  apparent  that  any  error  resulting  from  in- 
correct reailings,  poor  observations,  wrong  times,  or  freaks 
of  eddy  currents  and  waterwheel  runners,  invariably  can 
be  picked  up  and  investigated.  Unavoidable  discrepancies, 
by  weighing  the  causes  of  error,  can  be  smoothed  out  and 
adjusted  until  the  final  results  have  a  higher  degree  of 
accuiacy  than  it  is  possible  to  attain  from  any  one  system 
of  measurements.  Provided  no  freak  is  found,  the  fric- 
tion-loss curve,  the  weir-discharge  ctirve,  the  curve  between 
gate  openings  and  quantity  and  the  wheel  efficiency  curves, 
should  all  be  relatively  smooth  and  the  results  of  any 
one  run  should  fall  on  them  all  or  be  investigated. 

As  an  example  of  the  value  of  this  checking  one  ease 
may  be  cited.  The  tests  on  one  unit  disclosed  the  fact 
that  tlie  relation  lietween  gate  opening  and  draft  was 
not  like  that  on  the  other  units,  and  that  the  efficiency 
bad    fallen    off.      The   wheel    was    shut    down    and    upon 
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examiuation  several  large  blocks  of  wood  wore  discovered 
jammed  between  the  runner  vanes. 

About  40  color  runs  in  all  were  made  in  the  tests  at 
Salmon  Eiver,  and  two  facts  of  special  interest  were 
brought  out — the  time  between  the  first  and  last  trace 
was  invariably  equal  to  about  one-tenth  the  total  elapsed 
time,  and  tlie  niaxinnim  density  of  color  occurred  at  about 
the  mean  time  between  the  first  and  last  trace. 

IxjEcTEn  Coi.oii  SrniMis  Out 

The  first  phenomenon  is  interesting  since  according  to 
the  sup])osed  theory  of  flow  in  pipes  a  great  deal  more 
stringing  out  of  the  color  should  have  occurred,  owing  to 
the  difference  in  velocity  at  the  center  and  along  the 
surface  of  the  pipe.  This  may  be  accounted  for  by  the 
fact  that  the  separate  particles  do  not  flow  along  in  a 
straight  longitudinal  direction,  but  twist  and  turn  in 
eddies  and  at  bends,  so  as  to  flow  partly  with  the  fast 
moving  center  and  partly  with  the  dragging  water  along 
the  sides,  the  resultant  being  an  evening-up  to  the  average 
rate  of  travel.  The  results  show  that  the  last  particles 
of  color  visible  must  have  flowed  at  a  rate  of  about  nine- 
tenths  that  of  the  fastest,  and  this  difference  is  intensified 
by  the  right-angled  bend  into  the  penstocks  and  the  differ- 
ence in  length  of  path  of  the  various  particles  in  going 
through  the  turliines. 

The  fact  that  the  point  of  maximum  color  occurs  at 
the  mean  time  between  the  first  and  last  trace  indicates 
that  the  greater  proportion  of  particles  have  traveled  at 
the  mean  rate.  As  the  grading  off  of  color  was  uniform 
and  similar  in  both  directions,  it  would  appear  that  the 
time  at  which  this  maximum  density  occurs  is  the  proper 
time  to  be  used  for  computing  the  average  rate  of  flow 
through  the  pipe.  Xo  proof  of  this  is  possible,  without 
calibration  by  some  more  accurate  method,  if  such  exists; 
yet  it  is  firmly  believed  to  be  near  the  truth. 

At  every  opportunity  this  theory  has  been  checked  in 
one  way  or  another,  and  no  reason  to  doubt  its  correctness 
has  as  yet  been  found.  On  several  of  the  slowest  runs, 
rod  floats  were  allowed  to  drift  dow^n  the  tailrace,  and 
from  the  known  volume  the  quantity  was  figured  and 
found  to  check  with  that  computed  from  the  color.  Again, 
the  weir,  which  was  a  rather  rough-topped  concrete  wall 
w-ith  an  imknown  coefficient,  was  calibrated  by  means  of 
the  color  runs  and  the  resulting  discharge  curve  proved 
to  be  a  true  three-halves-power  curve  with  a  definite  co- 
efficient, in  a  general  way  showing  the  color  method  to  be 
consistent  within  its  range.  As  further  checking  by  means 
of  pipe  losses  and  computed  flow  for  different  gate  open- 
ings disclosed  no  error,  it  seems  certain  that  very  little 
error  will  result  if  this  theory  is  adopted.  In  cases  where 
a  slight  difl'erence  occurred  between  the  mean  of  first 
and  last  traces  and  the  time  of  maximum  density,  they 
were  corrected  according  to  the  weighted  probable  degree 
of  accuracy  of  observation,  and  averaged. 

Pkopkk  Status  ok  Color  Tests 

Substances  other  than  aniline  dye  and  permanganate 
have  been  tried  out  at  various  times  but  none  has  proved 
satisfactory.  Shavings,  sawdust,  confetti  and  oil  were 
experimented  with  at  the  Salmon  Eiver  plant;  but  all 
are  open  to  the  same  objection,  that  of  dragging  out 
the  ■  final  traces  to  such  a  degree  that  all  accuracy  in 
the  observation  is   lost  and   anv  recorded   times   are   at 


least  uncertain  and  indefinite.  Where  the  water  to  be 
measured  is  clear  and  free  from  vegetable  stain  and  the 
time  of  color-runs  is  not  too  great,  potassium  perman- 
ganate probably  will  prove  the  cheapest  and  most  satis- 
factory sufistance  to  use,  while  in  muddy  streams  or  with 
long  pipe  lines  affording  sufficient  time  of  transit  for 
oxidation  to  take  place,  either  a  brilliant  green  or  red 
aniline  d3'e  will  be  necessary. 

In  conclusion  it  may  be  said  that  if  ordinary  care  is 
used  to  avoid  unnecessary  errors,  if  the  color  is  introduced 
in  the  proper  way  and  just  enough  is  injected  at  a  time 
to  be  clearly  visible  to  the  observer,  the  results  obtained 
from  color-run  tests  should  have  a  higher  degree  of  accu- 
racy than  those  from  the  common  methods  of  water 
measurement  now  in  use,  such  as  current  meters,  pitot 
tubes,  rod  floats,  or  even  by  the  method  of  chemical 
solution;  and  will  compare  very  favorably  with  results 
obtained  from  the  standard  test  weir.  Without  doubt  a 
carefully  constructed  sharp-edged  test  weir  is  the  most 
accurate  device  for  flow  measurements ;  but  in  most  cases 
it  is  impracticable  to  build  one — either  on  account  of  the 
expense  or  the  lack  of  a  suitable  location  or  because  the 
quantity  of  water  is  too  great  to  come  within  known 
experimental  calibrations. 

Color  Test  a.v  Aid  to  OrEisATioN 

With  color,  tests  can  l)e  made  conveniently  at  widely 
separated  dates  to  determine  the  falling  off:  of  plant 
efficiency,  the  effect  of  any  alteration  or  wearing  of  the 
waterwheel  runners,  etc. ;  whereas  it  is  often  most  incon- 
venient to  reconstruct  a  special  weir  during  normal 
operation.  For  all  such  reasons  it  seems  strange  that  this 
method  is  not  more  frequently  used  in  connection  with 
hydro-electric  tests.  It  is  applicable  to  any  plant  having 
a  pipe  line  or  long  penstock,  can  be  used  without  inter- 
ruption to  the  commercial  load,  is  inexpensive  and  with 
a  moderate  amount  of  care  will  give  results  that  ai'e 
sufficiently  accurate  for  all  practical  purposes. 


Roofs  and  Floors  In  Africa — Corrugated  iron  would  seem 
on  casual  inspection  to  be  the  favorite  i-oofing  medium  in 
Portuguese  East  Africa,  but  a  tendency  is  manifest  to  replace 
it  by  materials  more  easily  handled  and  at  the  same  time 
less  conductive  of  heat.  United  States  Consul  George  A. 
Chamberlain,  Lourenco  Marques,  believes  that  there  is  a 
promising  market  in  his  vicinity  for  modern  roofings  and 
floor  coverings.  T^ocal  builders  state  that  pitch  or  asphalt 
or  patented  roofings  are  rapidly  replacing  old  roofs.  The 
floors  in  Lourenco  Marques  are  of  two  kinds — in  the  cheaper 
houses  of  wood,  and  in  the  more  expensive  of  parquet,  tile 
or  mosaic.  The  idea  of  the  tile  and  mosaic  floors  is  that 
they  are  cool;  but  at  the  same  time  they  are  tiring  to  the 
feet.  Board  floors,  unless  very  carefully  laid,  give  easy 
ingress  to  insects  and  vermin,  which  are  very  prevalent. 
Modern  types  of  roofs  have  been  introduced  into  Tripoli, 
Libya,  since  coming  under  Italian  influence.  Of  the  1,050,000 
inhabitants  of  Libya  95  per  cent,  are  Arabs,  and  the  largest 
portion  of  these  are  nomadic.  Natives  who  live  in  the  Oases 
haxe  fixed  habitations,  with  simple  houses  of  stone  , sun-dried 
brick  or  packed  earth,  with  roofs  of  date-wood  rafters  overlaid 
with  palm  leaves  and  straw  and  the  whole  covered  with  a 
coating  of  lime  plaster.  In  coast  towns  the  principal  building 
materials  are  stone  and  brick,  with  flat  roofs  covered  with 
lime  concrete.  Sloping  roofs  have  now  been  introduced.  A 
roofing  that  seems  to  have  been  favorably  received  is  known 
as  "Eternit"  and  is  an  artificial  stone  composed  of  asbestos, 
other  mineral  substances  and  chalk,  mixed  and  hardened  with 
acid.  It  is  produced  in  sheets  by  an  Italian  firm  at  Casale 
Monferrato  and  costs  about  5c.  per  sq.ft.  This  material  can 
be  cut  without  cracking,  and  nails  can  be  driven  through  it. 
It  is  estimated  that  fully  75  per  cent,  of  the  $40,000  imports 
of  roofing  materials  in  Tripoli  in  1913  were  of  "Eternit  " 
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All  iiuportiiiit  eliaii,i;e  in  its  I-beain  rolliiij;-  is  aii- 
iiounced  by  the  Caniejiie  Steel  Co. — the  procUietiou  of 
a  new  line  characterized  by  witle  and  thin  flaiifjes  and 
tlanjie  l)evel  llatteiied  to  1  in  11,  the  previous  standard 
lieinj;  1  in  (>.  The  sizes  of  I-beani  to  which  this  applies 
are  27,  24,  21,  18,  15,  12,  10  and  8  in.  deep. 

These  beams  are  a  development  from  the  liigh-efficiency 
(thiu-web)  beams  brought  out  a  year  or  two  ago.  Tiie 
introduction  of  the  27-in.  size,  and  of  the  21-iu.  size 
to  replace  the  20-in.,  was  a  feature  of  that  line,  as 
was  also  a  tapered  thickening  of  tlie  web  at  its  junction 
rnth  the  flanges.  The  new  wide-flange  line  also  has 
the  27-in.  and  21-in.  sizes,  thus  giving  a  3-in.  gradation 
down  to  the  12-in.  depth  and  a  2-in.  gradation  thence 
to  8  in.  In  other  respects,  however,  tlie  new  beams  diifer 
radically  from  the  high-efficiency  beams. 

The  webs  are  thicker,  the  flanges  wider  and  ranch  thin- 
ner, the  flange  bevel  flatter,  and  the  web-enlargement 
at  the  flanges  reduced  in  size.  The  beams  are  all  a 
pound  or  two  heavier  than  the  high-efficiency  beams, 
and  their  carrying  capacity  per  pound  is  lower  (though 
equal  to  that  of  the  "standard-weight"  I-beams).  The 
24-in.  I-beam,  for  instance,  has  7-in.  flange  and  i/o-in. 
web  in  the  old  "standard-weight"  section  weighing  80 
lb.  per  ft. ;  7-in.  flange  and  '^/^^-in.  web  in  the  high- 
efficiency  section  weighing  69^  lb.;  9-in.  flange  and  g|- 
in.  web  in  the  new  section  weighing  74  lb. 

A  pamphlet  "Structural  Beams,"  describing  the  new 
sections,  has  just  been  issued  by  the  Carnegie  Steel  Co., 
Carnegie  Building,  Pittsburgh,  Penn. 
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A  second  Pan-American  Scientific  Congress  will  be 
held  in  Washington,  D.  C,  Dec.  27,  1915,  to  Jan.  8, 
1913.  The  program  is  divided  into  nine  main  sections,  of 
which  the  fifth  is  Engineering  and  is  in  charge  of  Gen. 
W.  H.  Bixby.  (The  others  cover  anthropology,  astron- 
omy, natural  resources,  education,  law,  mining,  public 
liealth  and  transportation.) 

The  secretary  of  the  engineering  section  is  Elmer  L. 
Corthell.  The  section  will  concern  itself  in  particular 
with  discussion  of  various  engineering  subjects  that  com- 
manded the  attention  of  the  delegates  to  the  Santiago 
Congress  of  1908.  Among  these  is  "a  common  Pan- 
American  body  of  engineering  nomenclature  and  laws 
regulating  the  use  of  water."  Another  subject  to  be 
discussed  is  the  desirability  and  practicability  of  estab- 
lishing a  uniform  railroad  gage  in  Pan-America,  especially 
in  Central  and  South  America.  The  five  principal  engi- 
neering societies  of  the  United  States  have  delegated 
'their  secretaries  to  represent  them.- — By  G.  L.  Swigett, 
\ssistant  Secretary  General,  Second  Pan-Auiericau  Scieu- 
i.ific   Congress. 


©la  ttlhe  PsicS^c  (Coansft  Sjpecaal 
[Editorial  Correspondence] 

-Members  of  the  four  national  societies  of  civil,  me- 
chanical, mining  and  electrical  engineers  left  New  York 
City  for  San  Francisco  on  Thurs(biy,  Sept.  9,  on  a  spe- 
cial through  train  of  13  steel  cars  over  the  New  York 
Central  lines  and  Santa  Fe  system.  The  entire  party, 
with  those  who  joined  at  Albany,  Buffalo,  Cleveland  and 
other  points,  numbered  over  150. 

Among  the  prominent  members  of  the  party  were: 
Dr.  John  A.  Brashear,  President  of  the  Mechanical  En- 
gineers, and  William  L.  Saunders,  President  of  the  Min- 
ing Engineers ;  Gano  Dunn,  President  of  the  United 
Engineering  Society;  H.  J.  E.  Wenckebach  and  Kobert 
Snellen,  delegates  from  Holland  to  the  International 
Engineering  Congress;  Major  Jean  de  Pulligny,  dele- 
gate of  the  French  Government;  Prof.  A.  E.  Kohii, 
of  the  Zurich  Polytechnic  Institute,  delegate  from  Swit- 
zerland;  Roger  Tappan,  from  Finland;  W.  Cliarnley, 
from  Brazil,  and  Jose  R.  Villalon,  from  Cuba;  Prof. 
Ira  H.  Woolson,  S.  L.  F.  Deyo,  D.  H.  Grimm,  C.  F. 
Rand,  Lazarus  AVhite,  W.  N.  Best,  Mansfield  Jlerriman 
and  J.  J.  Carty,  of  New  York;  Worcester  R.  Warner, 
of  Tarry  town ;  H.  G.  Reist,  of  Schenectady ;  J.  A.  Sey- 
mour, of  Auburn;  Gardner  Williams  and  C.  F.  Loweth, 
of  Chicago. 

Friday  forenoon  was  spent  at  Niagara  Falls,  with  a 
trip  over  the  Niagara  Gorge  Ry.  to  Lewiston.  Very  hot 
weather  prevailed  the  first  two  days,  but  heavy  rains 
Friday  night  cooled  the  air  and  gave  the  travelers  an 
opportunity  to  see  the  streams  of  northern  Jlissouri  and 
eastern  Kansas  in  high  flood. 

Colorado  Springs  was  reached  on  Sunday  morning, 
Sept.  10.  Most  of  the  party  spent  the  morning  in  an 
excursion  by  automobiles  to  Crystal  Park,  a  mountain 
valley  2,750  ft.  above  the  city  plain.  The  park  is  reached 
by  a  new  automobile  road  with  8%  maximum  grades. 
The  road  zigzags  back  and  forth,  and  at  three  places, 
where  the  slope  was  too  steep  for  grading  wide  enough 
to  make  a  hairpin  turn,  a  Y  has  been  made.  The  com- 
pany which  built  the  road  runs  20-passenger  automobiles 
over  it. 

An  excursion  \ip  Pike's  Peak  was  attempted  by  most 
of  the  party  in  the  afternoon,  but  the  breakdown  of  the 
rack  locomotive  after  the  first  half  mile  compelled  a  re- 
turn. A  number,  by  invitation  of  the  Portland  Mining 
Co.,  motored  to  Cripple  Creek.'  Several  others  went  over 
the  new  automobile  road  which  is  under  construction  to 
the  top  of  Pike's  Peak,  and  of  which  about  30  mi.  has 
been  completed. 

^londay  was  spent  civ,"sing  New  Mexico,  where  re- 
markable sandstone  cliffs  were  a  source  of  great  interest. 
The  train  arrived  early  Tuesday  morning  at  the  Grand 
Cafion  of  the  Colorado  River,  and  the  visitors  had  the 
entire  day  to  view  this  indescribable  wonder. 

Tuesday  night  and  AVednesday  were  spent  between  the 
Grand  Canon  and   San   Francisco,  the  most  interesting 
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oiigiiieerinj;  feature  heiiiji  the  I'amous  'J'ehacliapi  Pa.<s 
over  the  Sierra  Nevada  range.  From  the  summit  of  the 
pass  to  Bakersfield,  a  distance  of  50  mi.,  the  railway  de- 
scends 3,550  ft.  The  location  is  along  steep  hillsides 
wliere  numerous  tunnels  and  horseshoe  curves  and  one 
I'omplcte  looj)  were  necessary. 

At  Alhuquerciue  the  travelers  were  greeted  b\'  a  local 
committee  rejiresenting  the  engineers  of  New  ]\lexico;  and 
as  the  train  ai)proaehed  San  Francis(;o  on  Wednesday  af- 
ternoon, nicnd)ers  of  the  local  reception  committee  came 
out  to  extend  a  welcome.  Tlic  remaining  days  of  the 
week  after  arrival  at  Snii  iMancisco  were  occupied  hy 
the  meetings  of  tiic  si-xcial  national  societies,  and  the 
week  following  to  the  International  Engineering  Con- 
u-ress. 


The  Worst  Slide  at  iinillnrd  Cut,  ranama  Canal,  occurred 
'in  the  cast  Inink.  jii.st  north  of  Gold  Hill  and  directly  opposite 
the  village  of  Culelna,  on  Sejit.  IS.  An  upheaval  of  the  bot- 
tom of  the  canal  is  alleged  to  have  taken  place  at  the  same 
time,  forming  an  island  in  the  middle  of  the  channel,  closing 
the  latter  to  navigation. 

Kediietion  in  IVniiiber  of  AeoidentM  has  been  secured  by  the 
Baltimore  (Jas  and  Electric  Co.  as  a  result  of  the  work  of  its 
safety  committees.  There  were  no  accidents  fatal  to  the  public 
in  the  year  ending  June  30,  191.5,  and  the  total  number  of 
nonemployees  injured  was  reduced  from  102  to  2.''i.  However, 
four  men  were  killed  compared  with  one  the  year  before. 
The  total  number  of  accidents  was  330,  a  reduction  of  30%; 
the  number  of  employees  injured  was  301,  or  17%  reduction. 

An  l3x|ilosion  Wrecked  the  sewage-pumping  station  of 
Batavia,  N.  Y..  on  Aug.  IS,  fatally  injuring  an  employee  and 
putting  out  of  commission  the  pumps  which  lift  the  sewage 
of  the  city  to  sewage-treatment  works.  It  is  supposed  that 
the  explosion  was  caused  by  either  natural  gas  or  gasoline 
that  gained  access  to  the  pump-well  through  the  sewers. 
Thomas  Fleming,  Jr.,  of  Chester  &  Fleming.  Pittsburgh,  was 
called  in  to  adTise  the  city  immediately  after  the  explosion. 
H.   J.    Burkhart  is   Mayor   of   Batavia. 

-V  LarBe  Contract  for  Stone  BallaNt  for  a  portion  of  the 
new  subway  system  for  New  York  City  has  been  awarded  by 
the  Public  Service  Commission  for  the  First  District.  About 
243.000  cu.yd.  of  hard-limestone  ballast  will  be  supplied  by  the 
I'pper   Hudson   Stone    Co.    for    $228,010,    or   about    $0.94    per   yd. 

Grlndini;  the  RallM  of  Street  Railn'ay.s  by  means  of  the 
track  brakes  used  on  steep  grades  is  being  practised  at  San 
Francisco.  The  ordinary  wood  blocks  or  shoes  of  the  track 
brakes  are  replaced  by  carborundum  blocks  and  the  cars 
are  run  at  regular  speed  with  the  brakes  set  sufficiently  to 
cause  the  blocks  to  grind  the  rail  heads. 

Railway  Seale-TcstlnK  Cars  of  large  and  short  whcelbase 
were  discussed  by  C.  A.  Briggs,  of  the  United  States  Bureau 
of  Standards  In  a  paper  read  at  the  Chicago  meeting  of  the 
National  Association  of  Scale  Experts.  His  conclusions  were 
unfavorable  to  the  longer  double-truck  cars  and  in  favor 
of  four-wheeled  cars.  The  wheelbase  preferably  should  be 
!>   or  5i'o    ft.,  with   7   ft.   as  a   maximum. 

The  First  CarBo  of  American  Coal  for  Greece  was  shipped 
from  Norfolk,  Va.,  in  July.  The  collier  proceeded  to  Patras 
where  3400  tons  was  discharged,  then  to  Parteus,  where  the 
remaining  2600  tons  was  discharged.  The  price  of  the  coal  is 
stated  to  have  been  fl.'l.OT  per  ton  c.i.f.  Patras,  of  which  $11.42 
was  for  ocean  freight  and  $3.65  for  the  coal  itself.  The  an- 
nual consumption  of  coal  for  the  Patras  district  is  60,000  to 
SO.OOO  tons,  practically  all  bituminous. 

A  Weather  Bureau  Station  has  just  been  established  on  a 
farm  near  Omaha,  Neb.,  for  the  purpose  of  making  systematic 
observations  of  the  upper  air,  by  means  of  kites  carrying 
self-recording  instruments.  It  was  not  necessary  to  erect 
new  buildings,  excepting  a  small  shelter  for  the  kite  reel. 
as  the  buildings  on  the  farm  were  sufhcient  for  the  needs  of 
the  work.  This  work  was  formerly  carried  on  at  Mount 
Weather,  Va.,  and  the  apparatus  was  moved  from  that  station 
to  the  present  one.  This  station  will  be  known  as  the  Drexel 
.Serological  Station,  and  the  observations  obtained  here  will 
be  sent  to  the  Central  Office  of  the  Weather  Bureau  at  Wash- 
ington, D.  C.  for  computation  and  study.  Kite  flights  were 
liegun   at    this   station    Sept.    1. — B.    J.    Sherry.    Drexel,    Neb. 

The  liar^est  Munlcliial  OIHce  RulldinK  in  the  world  is  the 
M.-w  Municipal   Building  of  New  York  City,      .\ccording  to   the 


report  of  Borough  President  M.  M.  Marks,  tlie  Ijuilding  con- 
tains about  1,000  offices,  which  are  occupied  by  over  4,20i> 
city  officers  and  employees.  The  force  employed  for  clean- 
ing, maintaining  and  operating  the  building  is  under  the  S-hr. 
law  and  other  restrictions,  which  make  it  difficult  to 
secure  economy.  Nevertheless,  the  estimated  annual  cost  for 
daily  cleaning,  watching  and  attendance  for  1915  is  only 
11.9c.  per  sq.ft.  There  Is  in  the  entire  building  830,000  sq.ft. 
of  floor  area.  The  estimated  total  cost  of  operation  and  main- 
tenance for  1915,  including  heating,  lighting  and  elevator 
service,  is  29 %c.  per  sq.ft.  of  floor  area  and  49c.  per  sq.ft.  of 
office    area. 

Shipbuilding;  In  Naf7a»4aki,  Japan,  has  become  an  industry 
of  great  importance  since  the  opening  of  the  Panama  Canal 
and  the  withdra'wal  of  many  European  vessels  from  active 
service.  Atlhough  Oregon  pine  costs  70  to  75  per  cent,  more 
than  the  native  pine,  it  is  preferred  for  shipbuilding  purposes 
because  of  its  fewer  knots  and  more  regular  grain.  These 
characteristics  result  in  a  reduction  of  labor  cost,  which  is 
an  important  factor  in  Japan,  where  the  cost  of  labor  is  high 
compared  with  other  places  in  the  Far  East.  The  Japanese 
ship's  carpenter  receives  the  equivalent  of  30c.  to  $2  per  day, 
according  to  his  degree  of  skill,  while  in  certain  parts  of  China 
an  expert  carpenter  receives  less  than  10c. ,  United  States  cur- 
rency. The  largest  single  shipment  of  Oregon  pine  to  Na- 
gasaki is  now  on  its  way  and  consists  of  2000  tons  of  timber. 

A  Large  Coal-L,o:idinj?  Wharf  is  under  construction  in 
New  Castle  Harbor,  New  South  Wales.  It  will  be  one-third 
mile  long,  with  water  30  ft.  deep  along  the  face  line.  A 
system  of  heavy  diagonal  bracing  is  employed  between  the 
superstructure  and  the  high-water  mark,  for  the  purpose  of 
preventing  the  traverse  rail  from  being  knocked  out  of 
alignment  by  heavy  vessels.  The  dock  will  carry  six  15-ton 
coal-loading  high-speed  electric  traveling  cranes,  each  weigh- 
ing 200  tons,  of  English  manufacture.  Two  have  been  de- 
livered, and  a  third  is  on  the  way.  The  following  data  are 
from  a  report  on  the  test  of  these  machines: 

Hoisting  with  two  motors:  Load,  15  tons;  speed,  97  ft. 
per  min.;  4S0  volts,  240  amperes.  Hoisting  with  one  motor: 
Tjoad,  15  tons;  speed,  47.6  ft.  per  min.;  270  volts,  110  amperes. 
Traveling:      Speed,   97   ft.   per  min.;    4SS   volts;    48   amperes. 

For  hoisting,  154  hp.  was  required;  7%  hp.  for  slewing, 
and  3H4  hp.  for  traversing.  Each  of  the  cranes  will  lift 
15  tons  at  55-ft.  radius  a  vertical  distance  of  39  ft-  it  i.s 
estimated  that  the  six  cranes  will  l)e  able  to  load  over  2,500,000 
tons   of  coal   per  annum. 
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Mr.  Joachim  G.  Giaver  has  opened  an  office  in  the  Railway 
Exchange  Building.  Chicago,  III.,  where  he  will  engage  in 
structural   engineering. 

Mr.  Charles  L.  Wood,  formerly  with  the  United  States  Coast 
and  Geodetic  Survey,  has  been  appointed  Highway  and  Bridge 
Engineer  of  Lowndes  County,  Mississippi. 

Mr.  Thomas  B.  Smith,  formerly  Postmaster  of  Philadelphia, 
has  been  appointed  a  m-smber  of  the  Public  Service  Commis- 
sion  of  Pennsylvania  by  Governor  Brumbaugh. 

Mr.  P.  K.  Bennett.  Supervisor  of  the  Minneapolis  & 
St.  Louis  R.R.,  at  Monmouth,  III.,  has  been  made  Valuation 
Engineer,  with  headquarters  at  Minneapolis,  Minn. 

Mr.  Gus  E.  Hauser.  Jr.,  of  Columbus,  Miss.,  has  been  ap- 
pointed consulting  engineer  for  the  $100,000  bond  issue  for 
highway  construction  in  Lowndes  County,  Mississippi. 

A.     Russell,     of    Gloucester,     Mass.,    has    been 
ber  of  the  Massachusetts  Public  Service  Com  ■ 
to   fill    the   vacancy   caused    by   the    retirement   of   Mr. 
Clinton  White. 

Dr.  Otto  Kress  will  hereafter  have  charge  of  the  pulp  and 
paper  investigations  at  the  United  States  Forest  Products 
Laboratory  at  Madison,  Wis.  He  succeeds  Mr.  O.  L.  E.  Webber, 
who   recently   resigned. 

Mr.  Herman  L.  Wittstein,  Jun.  Am.  .Soc.  C.  E.,  Efficiency 
Engineer  of  the  Knox  Motors  Co.,  Springfield,  Mass.,  has  be- 
come Assistant  to  the  Manager  of  the  Standard  Fuse  Corpor- 
ation at  Paulsboro,  N.  J. 

Dr.  Robert  P.  Calvert,  Instructor  of  Chemi.'itry  at  Columbia 
University,   has  been   appointed   Director  of  the   Laboratory  of 
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lieneral  CluMiiistry  at  tin-  Experiinent  StatiDii  of  the  K.  1  lUi 
Pont  (le  Nemours  I'owcUr  Co.,  of  Wilmington,  Del. 

Mr.  Charles  B.  lUierser,  M.  Am.  Soc.  C.  13..  I'llnclpal  Assist- 
ant Knginoer  with  r.r.  Oooikc  \V.  Fuller.  New  York  City,  has 
resisncd  to  accept  an  appointment  as  ConsultiuK  ICnsineer 
of   the  Atlantic  Refining  Co.,   of   Thiladelphia.   l>cnn. 

Mr.  J.  r.  Walker,  Assistant  UnRineer  of  th.>  Valuation 
Department  of  the  Atlantic  Coast  Line  at  retersburK,  Va., 
lias  been  made  Assistant  Superintendent  of  the  Charleston 
district    of   that    road,    with    headquarters   at   Charleston,    S.    C. 

Mr.  Nelson  OBden,  Assoc.  M.  Am.  Soc.  M.  K.,  who  was  en- 
ffagred  for  a  number  of  years  with  the  New  London  Ship  and 
Engine  Co.  on  the  design  of  Diesel  oil  engines,  has  accepted 
a  position  with  the  Mcintosh  &  Seymour  Corporation,  of 
Auburn,  N.   Y. 

Mr.  William  C.  Coffin,  M.  Am,  Soc.  M.  E..  recently  Struc- 
tural Engineer  of  the  Jones  &  Laughlln  Steel  Co.,  Pittsburgh, 
Penn.,  has  been  elected  Vice-President  of  the  Knox  Pressed 
&  Welded  Steel  Co.,  Pittsburgh.  From  1S98  to  190S  he  was 
Vice-President  of  the  Riter-Conley  Manufacturing  Co. 

Mr.  Edward  Anderberg,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer,  New  York  State  Barge  Canal,  in  charge  of  bridge 
and  lock  work,  at  Lockport,  N.  Y..  has  been  appointed  Resident 
Engineer  at  New  York  City,  in  charge  of  terminal  construc- 
tion.    He  succeeds  Mr.  Earl  Talbot,  who  recently   resigned. 

Prof.  Frederick  H.  Newell.  M.  Am.  Soc.  C.  E.,  the  new  head 
of  the  civil  engineering  department  of  the  University  of 
Illinois,  and  formerly  Director  of  the  United  States  Reclama- 
tion Service,  has  been  appointed  a  member  of  the  Illinois  State 
Board  of  Examiners  of  Structural  Engineers,  by  Governor 
Dunne. 

Prof.  Alexander  Miller  Gray,  Assistant  Professor  of  Elec- 
trical Engineering  at  McGill  University,  Montreal,  has  been 
appointed  Professor  of  Electrical  Engineering  in  Sibley  Col- 
lege, Cornell  University.  He  will  also  be  the  head  of  the  elec- 
trical department,  filling  the  vacancy  caused  by  the  resigna- 
tion  of  Prof.   H.   H.   Norris. 

Dr.  M.  X.  Sullivan,  who  has  been  connected  with  the  Di- 
vision of  Soil  Fertility  of  the  United  States  Department  of 
Agriculture,  at  Washington,  D.  C,  has  accepted  the  position 
of  biological  chemist  of  the  United  States  Public  Health  Ser- 
vice. He  will  be  engaged  in  the  biochemical  study  of  pellagra 
at  the  pellagra  hospital  in  Spartanburg,  S.  C. 

Jlr.  William  E.  Kelly,  Assoc.  Am.  Inst.  E.  E.,  until  recently 
Associate  Editor  of  the  "Electrical  World,"  at  Chicago,  has 
opened  an  office  in  the  Edison  Building.  72  West  Adams  St., 
that  city,  where  he  will  engage  in  consulting  work  In  public- 
utility  development.  From  1910  to  1914  Mr.  Kelly  was  Editor 
of  the  "Convention  Daily."  published  at  the  annual  conven- 
tions of  the  National  Electric  Light  Association  held  at 
St.  Louis,  New  Y'ork,  Seattle.  Chicago  and  Philadelphia.  Pre- 
vious to  his  connection  with  the  "Electrical  World,"  he  was 
Managing  Editor  of  the   "Western    Electrician"   of  Chicago. 


Sereno  S.   I'ratt.   of   Brooklyn. 
Secretary    of    the    Chamber    of    Commerce    of    New    York    City, 
died  recently  at   his  summer  home   at   Dorset,    Vt. 

Charles  Hawlett  Wing,  Professor  and  head  of  the  Depart- 
ment of  Chemistry  of  the  Massachusetts  Institute  of  Technol- 
ogy from  1S74  to  1SS4,  died  in  Boston  on  Sept.  14,  at  80  years 
of  age.  He  was  Professor  of  Chemistry  at  Cornell  University 
previous  to   his  connection   with   the  Technology. 

Gen.  Edward  H.  Ripley,  founder  and  Director  of  the  United 
States  and  Brazil  Steamship  Line,  died  at  Rutland,  Vt..  on 
Sept.  14,  after  a  long  illness.  He  was!  the  builder  of  the 
Raritan  River  R.R.  and  various  structures  in  New  York  City. 
He  left  Union  College  to  enter  the  Union  army  as  captain 
of  volunteers  and  was  rapidly  promoted  to  the  rank  of  briga- 
dier-general. 

William  P.  Pitch,  formerly  President  of  the  Duluth,  .'^outli 
Shore  &  Atlantic  R.R.,  died  at  his  home  in  Marquette.  Mich.. 
on  Sept.  16,  at  76  years  of  age.  Mr.  Fitch  was  born  in  Circle- 
ville.  Ohio,  and  in  1S71  began  his  railroad  career  as  a  clerk  in 
the  employ  of  the  Chicago  &  Northwestern  Ry.  In  ISSS  he 
entered  the  service  of  the  Duluth.  South  Shore  &  Atlantic. 
.\t  various  times  he  was  also  President  of  the  Mineral  Range 
R.R..  General  Manager  of  the  Calumet  &  Hancock  R.R.,  and 
President  of  the  Lake  Shore  Terminal  &  Transfer  Ry.  In 
1902    he   became   Vice-President   of   the  Wisconsin   Central   Ry. 

John  Howard  Van  Amringe.  Dean  Emeritus  of  Columbia 
College,  died  at  the  age  of  79  years  at  the  Keeler  House.  Mor- 


ristown.  N.  J.,  on  .Sept.  ID,  fron)  a  .stroke  of  apoplexy.  He  was 
born  at  Philadelpliia.  and  received  his  education  at  the  Mont- 
gomery Academy,  in  Orange  County,  N.  Y.,  Yale  and  Columbia 
colleges.  He  devoted  almost  his  entire  time  for  fifty  years 
to  the  interests  of  Columbia,  and  retired  only  live  years  ago. 
He  was  the  author  of  a  "History  of  Columl)ia  College"  and 
contributed  the  Columbia  section  to  the  volume  knowiv  as 
"Universities  and  Their  Sons."  Some  years  ago  he  edited  a 
series  of  Davies'  mathematical  works:  at  one  time  he  was 
president  of  the  New   Yorlv   Mathematical  Society. 


EH(GnBIEE]RHH(G      SOCnETHESl 


COMING    MEETINGS 

NORTHWESTERN  ROAD  CONGRESS 

Oct.    4-7.      At    Cedar    Rapids,    Iowa.      Secy.,    Jas.    P.    Keenan. 
Milwaukee,   Wis. 
NATIONAL    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 
TION. 
Oct.   11-12.     Secy.,  Will  P.  Blair,  Engineers  Bldg.,  Cleveland, 
Ohio. 
AMERICAN    SOCIETY    OF   MUNICIPAL   IMPROVEMENTS. 
Oct.     12-14.      Annual    convention    at    Dayton.    Ohio.      Secy.. 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

AMERICAN   RAILWAY    BRIDGE    AND    BUILDING    ASSOCIA- 
TION. 
Oct.    19-21.      Annual  meeting,   at   Detroit.    Mich.      Secy.,    C.   A. 
Lichty,  319  N.  Waller  Ave.,  Chicago. 

SAN    FRANCISCO    MEETINGS 

ILLINOIS  GAS  ASSOCIATION. 

.'iept.  27.  Adjourned  meeting.  Secy..  H.  H.  I'l.irk.  72  West 
.\dams    St.,    Chicago,    111. 

SAFETY   CONFERENCE. 

Sept.  27-30.  A.  C.  Carruthers,  Vice-Pres..  Collective  Insur- 
ance &  Universal  Safety  Exhibit,  Mines  and  Metallurgy 
Bldg.,   San  Francisco. 

INTERNATIONAL  GAS  CONGRESS. 

Sept.  27  to  Oct.  1.  Secv.,  George  C.  RHmsdell.  29  West  39th 
St..  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.  1.  Secv..  George  C.  Ram.sciell.  29  West  :!9tli 
St.,    New    York    City. 

AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION. 

Oct.  4-9.  Secv.,  E.  B.  Burritt,  S  West  40th  St.,  New  York 
City. 

AMERICAN       ELECTRIC       RAILWAY       MANUF.\CTURERS' 
ASSOCIATION. 
Oct.    4-9.      Secy.,    H.    G.    McConnaughy,    Ifi.')    Broadway,    New 
Y'ork  City. 

Xational      Conference      on      fouorete-Ronil      BuilAIn)!; — This 

meeting  will  be  held  in  Chicago,  Feb.  15-lS,  1916.  The  notice 
in   the  issue  of   Sept.    9   gave   the   date   as   Sept.    15-lS. 

The  Society  to  Promote  the  Science  of  Mnnagement  will 
hold  a  special  memorial  meeting  in  honor  of  Frederick  W. 
Taylor  on  Oct.  22,  at  8:15  p.m..  in  Houston  Hall.  University 
of  Pennsylvania.  Philadelphia,  There  will  be  several  speakers 
who  have  been  closely  associated  with  Mr.  Taylor  at  different 
periods  of  his  career.  The  secretary  is  Prof.  Henry  W.  Shel- 
ton.  Hanover.   N.   H. 

Electrical  DealerN'  anil  <'iintrnctor.s'  A.x.><oclati<>n  of  Ontario 
— The  annual  convention  was  held  in  Toronto.  Can.,  Sept.  6-9. 
The  following  officers  were  elected:  President,  J.  W.  Comme- 
ford,  Toronto;  First  Vice-President.  William  Greenleaf.  Belle- 
ville: Second  Vice-President,  J.  R.  Zenorble,  Windsor:  Secre- 
tary, Rufus  Earle,  Toronto:  Treasurer.  J.  C.  Soules,  Toronto. 
The  place  of  meeting  for  next  year  was  left  to  the  decision  of 
the    Executive    Committee. 

\'orthnestcrn  Branch  of  the  American  Society  of  Civil  En- 
K'incerK — The  Northwestern  Branch  held  its  annual  meeting 
on  Sept.  17  in  St.  Paul.  Minn.  After  a  dinner  the  following 
officers  were  elected:  President,  W.  L.  Darling.  Chief  Engi- 
neer of  the  Northern  Pacific  Ry..  St.  Paul:  First  Vice-Presi- 
dent, George  L.  Wilson,  Chief  Engineer  of  the  Twin  City  Rapid 
Transit  Co..  Minneapolis:  Second  Vice-President,  L.  W.  Rund- 
lett.  St.  Paul:  Secretary,  R.  D.  Thomas,  Minneapolis:  Treas- 
urer. A.   F.   Meyer. 

Institute  of  Pavinis  Brick  Manufacturers — This  society  was 
recently  organized  with  the  following  officers:  President,  F.  R. 
Kanengeiser:  Vice-President,  D.  E.  Humphrey:  Secretary. 
Robert  Keplinger.  Metropolitan  Paving  Brick  Co.,  Canton. 
Ohio:  Treasurer,  Spencer  M.  Duty.  A  meeting  was  held  at 
Alton,  111.,  on  Sept.  22.  This  society  was  organized  for  the 
benefit  of  brick  makers,  men  and  companies  of  allied  occu- 
pations being  admitted  onl.v  to  associate  membership.  Only 
active  members  constitute  the  board  of  directors.  Officers 
must  be  active  members  and  no  two  of  them  can  be  identified 
with  the  same  concern.  The  dues  of  an  active  member  are  $20 
per    year,    while    nn    associate    member    pays    $r>    per    meeting 
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The  American  Institute  of  Conmiltin)::  Enprineers  is  the  first 
engineering  organization  to  join  tlie  Cliamber  of  Commerce 
ot  the  United  States.  The  Institute  will  cooperate  with  the 
Chamber  in  its  activities  for  the  development  of  industry  and 
commerce.  The  Institute  is  the  only  engineering  organiza- 
tion that  has  membership  in  the  Chamber. 


Applaairaces  asadl  Ma^eipaals 


Concenled  Tninsoni  Operator 

A  new  type  of  concealed  transom  operator  involving  no 
gears,  bolts  or  exterior  rods  is  being  installed  in  some  ot 
the  newer  buildings.  The  design  comprises  lazy  tongs,  a 
reach  rod  and  a  bell  crank  as  shown  in  the  accompanying 
."ketch.  The  first  complete  turn  of  the  operating  knob  noise- 
lessly opens  the  transom  to  an  angle  of  20  deg.  This  operator 
is  for  bottom-,  center-  or  top-hung  transoms  and  is  adjust- 
able to  every   style  and  size.     The   maker,  the  Tabor  Sash   & 


NEWBERTH     CONCE.\LED     TR.\NSOM-OPERATOR 

Fixture  Co.,  61  Polk  St.,  Newark,  N.  J.,  claims  that  the  device 
requires  no  oiling  or  attention  after  installation  and  that  the 
working  parts  are  rust-proof.  The  entire  device  can  be 
removed  by  loosening  the  screw  on  the  top  clamping  level 
after  the  trim   is   removed. 

An  Electric  Harbor  Ranfce  Light,  made  by  the  Esterline 
Co.,  of  Indianapolis,  and  known  as  the  "Golden  Glow"  light, 
has  been  installed  by  the  United  States  Lighthouse  Bureau 
at  Vidal  Shoals,  at  Two  Harbors  and  at  other  points  on  the 
Great  L,akes,  and  is  shortly  to  be  installed  in  the  Philadelphia 
harbor.  In  this  light  a  deep  parabolic  reflector  is  used,  made 
of  glass  of  a  yellowish  green  color.  The  silvering  is  done 
on  the  outer  surface  of  the  reflector.  The  light  from  the 
lamp  passes  through  the  glass  and  is  reflected  back  again 
from  the  silvered  surface;  the  blue  and  violet  rays  are 
absorbed,  and  the  yellow  rays  which  are  reflected  are  claimed 
to  have  special  power  to  penetrate  fog.  Similar  reflectors 
are  made  for  locomotives,  electric-railway  cars,  searchlights, 
etc.  In  the  harbor  range  lights  94-  to  151-watt  incandescent 
tungsten   lamps   are    used. 

Dinkey  Locomotive  «itli    I  nilerliiiiig  'lank 

The  interesting  type  ot  dinkey  locomotive  shown  herewith 
is  one  of  three  built  by  the  H.  K.  Porter  Co.,  ot  Pittsburgh, 
Penn.,  for  the  Toronto-Hamilton  Highway  Commission  for  use 
on    road    construction.      The    special    features    are    the    use    of 


plate  frames  and  the  utilization  of  these  frames  to  form  the 
sides  of  an  underhung  water  tank,  forward  of  the  firebox. 
This  gives  a  lower  center  of  gravity  than  can  be  obtained 
with  a  saddle  tank  over  the  boiler,  and  results  in  greater 
steadiness   on    rough   tracks. 

The  engine   is   for   track   of  24-in.   gage.     While  it  weighs 
only   IVz   tons,   it  has  a  tractive  effort  as  high  as  3435  lb.     It 


DINKEY    LOCOMOTIVE   WITH    PLATE    FR.^MES   AND 
UiNDERHUNG   TANK 

is  14%  ft.  long,  8  ft.  wide,  and  8%  ft.  high  overall.  The 
cylinders  are  7x10  in.,  with  slide  valves  and  the  Walschaerts 
valve  gear.  The  driving  wheels  are  20  in.  diameter,  with  a 
wheelbase  of  4  ft.  The  boiler  is  25  in.  diameter,  and  carries 
a  pressure  of  16.')  lb.  A  coal  bunker  of  about  500-lb.  ca- 
pacity   is    placed    at    one    side    of    the    boiler. 

Heavy    Double-Hunj^   W'indon' 

A  new  steel  street-front  window  is  manufactured  by  the 
S.  H.  Pomeroy  Co.,  Inc.,  New  York  City,  which  is  three  times 
as  heavy  as  the  usual  flre-retardant  windows  produced  by  this 
company.  It  can  be  supplied  with  either  single-  or  multi-light 
sash,    with    or    without    glass    in    place.      Wearing    parts    are 


FIREPROOF    WINDOW    FOR    STREET    FRONTS 

replaceable.  The  details  of  the  double-hung  window  are 
shown  in  the  accompanying  cross-section  drawing.  The 
windov/  is  applicable  to  office  buildings,  loft  buildings,  hotels 
and    apartment    houses. 
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syXOFlHIS—AihUu;/  a  Ihinl  tivrl,-  fur  r.r/-r('.« 
serrice  on  the.  elevated  railways  of  Manhatlan  anil 
Bronx  boroughs.  New  York,  made  e.rl.ensive  re- 
huilding  of  the  structure  neee.'isari/.  The  work  in- 
volve.i  about  50.000  tons  of  steel,  and  had  lo  he 
done  under  traffic.  Different  station  types  are 
ii.'^ed,  the  principal  ones  being  the  mezzanine  and 
hump  type. 

Most  of  the  ;_iT-nu.  network  of  rapid-trausit  elevated 
railway  in  the  Boroughs  of  ilanhattan  and  Bronx,  New 
York  City,  all  originally  built  double-track,  is  being  re- 
i  oustructed  by  adding  a  third  track  for  express-train  ser- 
vice. Some  lines  were  equipped  with  a  third  track  a 
;iumber  of  years  ago,  notably  the  Xinth  Ave.  line,  on  which 
expresses  have  been  o])erated  since  that  time  in  a  no-stop 


run  from  14th  St.  to  IKith  St.,  about  five  miles.  This 
early  third-tracking,  however,  has  little  effect  in  lechic- 
ing  the  magnitude  of  the  jjresent  enterjjrise,  because  tiie 
work,  while  primarily  consisting  o!'  adding  a  track  lo  the 
elevated  .structure,  involves  a  great  deal  more : 

Complete  or  nearly  complete  replacement  of  present 
two-track  stnieture  at  certain  locations  by  new  structiue 
carrying  from  three  to  five  tracks ;  removal  of  all  present 
center  platforms,  so  as  to  permit  the  carrying  through 
of  the  center  track ;  remodeling  a  large  nundrer  of  stations 
to  serve  the  express  traffic,  which  generally  includes  re- 
construction of  structure  for  a  distance  of  about  1700  ft.; 
replacement  of  a  two-track  sw'ing  sjian  and  two  end  spans 
W'ith  a  double-deck  four-track  bridge;  and  rean-ange- 
ment  of  running  tracks,  at  one  point  even  raising  the  run- 
ning tracts  7  ft.  and  at  another  shifting  the  track  with 
its  .supporting  girders  13  ft.  sidewi-se;  all  the  work  be- 
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ELEVATED-RAILWAY   SYSTEM   OF  THE   BOROUGHS  OF  MANHATTAN  AND  BRONX,  NEW  YORK  CITY 


iiig  acfomplislicil  without  interfering  with  the  proper  run- 
ning of  the  trains,  whieh  rarry  over  one  million  passen- 
gers a  day. 

Coniplic-atiug  the  whole  problem,  three  important  grade 
crossings  or  track  junctions  are  being  rebuilt  with  separa- 
tion of  grade  and  routes,  involving  much  new  structure, 
double-decking,  revision  of  trackage,  etc. 

The  undertaking  is  of  such  magnitude  that  it  may  be 
considered  virtually  a  reconstruction  of  the  entire  ele- 
\ated  system  of  the  ]\Ianhattan  Railway  Co.  The  work 
is  described  in  a  summary  way  in  the  present  article.  The 
reconstruction  is  being  carried  out  by  T.  A.  Gillespie  Co., 
Terry  &  Tench,  and  Snare  &  Triest,  contraitors,  under 
the  supervision  of  the  Interborough  Rapid  Transit  Co., 
lessee  of  the  Manhattan  Railway  Co.  lines  under  a  999- 
year  lease.  The  plans  for  the  work  received  the  formal  ap- 
]iroval  of  the  Public  Service  Commission,  but  were  devel- 
oped wholly  in  the  Interborough  engineering  department. 

Planned  Fifteen  Yeaes  Ago 

A  dozen  or  more  years  ago  the  Manhattan  Railway  Co. 
entertained  the  idea  of  fitting  all  its  lines  with  third  track 
for  e.xpress-train  operation — southward  in  the  morning 
rush  hours,  northward  in  the  evening  rush  hours,  express 
trains  in  both  cases  to  return  over  the  local  tracks.  The 
I'easibility  of  the  project  wa^i  investigated  at  that  time,  the 
old  structure  and  its  possibilities  in  the  way  of  carrying 
additional  loads  and  suitability  for  reinforcng  were  thor- 
ougldy  cauvas.-ed,  and  designs  were  developed  for  a  con- 
siderable part  of  the  work.  However,  for  various  reasons 
the  work  was  not  carried  any  farther  then. 

Five  years  ago,  when  the  city  authorities  in  negotiating 
for  new  rapid-transit  construction  asked  for  inclusion  of 
third-tracking  proposals,  the  plan  was  taken  up  anew.  The 
agreement  between  the  city  and  the  Interborough,  reached 
in  March,  1913,  included  the  third-tracking  of  the  ele- 
vated lines  as  an  essential  feature.  Not  long  afterward  the 
Public  Service  Commission  issued  formal  authorization 
for  the  work,  which  has  been  carried  forward  actively 
since  then  to  tlie  point  where  oret'tion  is  in  progress  on 
Ijraetically  every  section  of  the  undertaking. 

WoKK  Done  Under  Traffic 

The  most  important  condition  of  the  work  was  that 
the  dense  traffic — averaging  about  300  trains  per  day  per 
track — must  be  maintained  at  all  times,  without  inter- 
ruption or  risk,  and  with  the  mininmm  inconvenience  to 


passengers  and  disarrangement  of  schedules.  This  meant 
piecemeal  work,  the  adoption  of  cutting  and  fitting  meth- 
ods in  j)lace  of  complete  reconstruction  in  many  instances, 
and  sometimes  the  adoption  of  radically  unusual  designs 
or  procedures. 

On  the  map.  Fig.  2,  the  four  lines  in  Manhattan,  one 
of  them  extending  into  Bronx  Borough,  are  indicated. 
Each  of  the  four  lines  was  double-track,  except  for  three 
tracks  on  tlie  Ninth  Ave.  line  from  12th  St.  to  159th  St. 
(between  114th  and  127th  St.  there  were  only  two 
tracks),  and  on  a  portion  of  the  Third  Ave.  line.  As  re- 
constructed, the  system  will  have  three  tracks  everywhere 
except  on  the  Sixth  Ave.  line,  and  four  or  five  tracks  in 
the  vicinity  of  the  Chatham  Square  Junction  and  between 
125th  and  145th  St.  on  the  Second  Ave.  and  Third  Ave. 
lines. 

Other  prominent  elements  of  the  system  as  rebuilt 
are :  Station  reconstruction  on  the  remainder  of  the 
Ninth  Ave.  line  north  of  Christopher  St.  to  suit  the  new 
express-operating  system ;  double-decking  along  Park  Row 
on  the  Third  Ave.  line  to  provide  four  tracks  entering 
City  Hall  station  from  Chatham  Square  station,  and  simi- 
lar double-decking  on  the  Second  Ave.  line  from  Franklin 
Square  to  Cliatham  Square  station  to  correspond  with  the 


TRACK   INCLINE   TO   "HUMP"    EXPRESS   STATlUN, 
NINTH  ST.  STATION  OF  THIRD  AVE.  LINE 


PIC.    \.      MEZZANINE   CONCOURSE   OP   ISLAND-PLATFORM 
STATION,  42ND  ST.  STATION  OP  SECOND  AVE.   LINE 
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ilimination  of  <rrac1e  crossing  at  Chatham  Square;  com- 
plete rebuihling  and  double-decking  of  Chatham  Square 
station  to  separate  crossing  tracks;  rel)uihling  the  entire 
structure  for  five  tracks  to  near  Canal  St.  and  for  three 
tracks  north  of  this  point;  third-tracking  and  station  re- 
vision northward  on  Tliird  Ave.  to  tlio  Harlem  River 
bridge;  third-tracking  and  provision  of  express  stations 
on  the  Second  Ave.  line  from  Chatham  Square  to  125th 
St.,  and  removal  of  the  ISTth  St.  station  to  125th  St. ; 
revision  of  track  and  double-decking  thence  north  to 
Harlem  River  bridge;  rciilactjment  of  the  entire  Harlem 
Kiver  bridge  by  a  double-deck  structure,  giving  four 
tracks  total;  four-tracking  and  station  revision  in   1  15th 


track  girders.  However,  on  parts  of  the  line  the  eross-gird- 
ers  were  not  strong  enough  to  carry  the  additional  track 
with  modern  loading — tlie  ])resent-day  electric  elevated 
trains,  as  compared  with  the  much  smaller  and  lighter 
cars  and  light  steam  locomotives  of  twenty  years  ago.  It 
was  necessary  to  remove  these  girders  and  replace  them  b\ 
stronger  ones,  and  in  many  cases  also  to  renew  Wu- 
columns. 

Sixgle-Tkack  and  Oxe-Colum.v  CoNSTBtrcnoN 

Single-track  or  one-column  construction  (see  sketches 
E  and  J,  Fig.  (i)  existed  on  a  few  lines,  notai)ly  on  the 
Bowery    and    Xcw    Howery    (Tliird    Ave.    line)    and    on 


PIG.   5     TYPICAL  SHORING    WITH   NEEDLE  BEA.MS:   KLKV  ATEU-KAli.U  A  V    KLi CSSTRUCTION 
.Needle   beams  leiruiieu   here  for  supporting  center-track  girders 


St.  in  the  BroiLs,  and  third-tracking  thence  north  to  tlie 
end  of  the  line  at  Bronx  Park. 

General  Conditions  of  RECONsTRUfTioN- 

Most  of  the  old  elevated  structure  consists  of  transverse 
bents  comprising  two  cohimns  and  a  plate-girder  or  truss, 
spaced  generally  42  to  45  ft.  apart  along  the  line,  carrying 
longitudinal  girders — one  per  rail — on  which  the  track 
ties  are  laid.  At  individual  points  where  the  structure  is 
high  above  tlie  street  successive  jiairs  of  iients  are  braced 
together  by  longitudiiiMl  |)ortal  biacing  lo  fui'ni  four- 
I olumu  towers. 

Most  of  this  two-column  construction  IukI  been  built 
originally  with  tracks  s]>read  sufliiiently  to  admit  a  future 
renter  track.  In  some  places  the  cross-girders  of  tlie  bents 
had  even  been  punched  for  tiie  connection  of  the  future 


Greenwich  St.  (Ninth  Ave.  line).  The  columns,  set 
just  iiLside  the  curb  line,  on  tlie  sidewalk  were  built 
with  a  spread  cap  carrying  a  pair  of  track  girders 
of  suitable  spacing  for  one  traik.  Tn  some  instances 
the  two  single-track  structures,  one  on  each  side  of 
the  street,  were  braced  together  by  ti'ansverse  struts, 
but  in  the  main  they  iclied  for  lateral  stiffness  upon  the 
fixity  of  the  columns  on  their  brick  foundation  piers. 

The  treatment  suital)le  for  the  several  cases  of  single- 
track  constnu-tion  depended  u])oii  the  layout  of  the  new 
work.  Throughout  the  length  of  the  Bower}'  it  has  been 
neces.'^ary  to  build  an  entirely  new  structure  occupying  the 
middle  of  tlie  street  and  to  abandon  tlie  old  structure  com- 
pletely with  only  local  exceptions,  where  the  original 
column  locations  could  be  used.  On  Greenwich  St.,  how- 
ever, the  old  column  locations  and  in  fact  many  of  the 
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old  lolumiis  tluMiisc'lvos  arc  retained  throufilumt  iuid 
cross-girdurs  are  slipped  in  between  the  old  track  string- 
ers, carrying  them  as  well  as  the  new  set  ol'  middle  track 
girders.  When  the  new  work  is  completed  there  will  be 
none  of  the  single-column  structure  remaining  in  service. 

Express  Stations:  Mezz.\nine  and  Hump  Types 

How  to  reach  the  new  center  track  with  station  plat- 
lorms  (at  express  stations)  was  one  of  the  essential  prob- 
lems of  the  enterprise. 

Two  main  types  of  station  were  worked  out  as  solutions 
id'  this  problem — (1)  the  island-platform  or  mezzanine 
.station  type,  and  {2)  the  doulde-deck  station  or  'iuinip" 
type. 

(1)  The  island-idatforni  stations,  in  which  the  plat- 
I'ornis  are  between  the  tracks  and  are  reached  by  stairs. 


(xists  or  whore  the  existing  structure  is  wide  enough 
only  for  third  track  without  island  platfoiins.  The  cir- 
cumstances of  the  old  elevated  structure  were  such  that  the 
hump  type  proved  best  for  a  nundier  of  location.s — .see  for 
(■xanii)lo  the  view,  Fig.  3. 

A  determining  factor  in  deciding  lielween  mezzanine 
and  hump  station  was  the  matter  of  easement  damages  to 
abutting  property.  Where  there  was  reason  to  a|)preliend 
large  claims  for  damages  if  the  elevated  structure  were 
widened  for  island  platforms,  the  hump  type  was  adopted, 
as  involving  least  disturbance  of  the  property  status. 

The  principal  station  type  other  than  the  two  above 
noted  is  that  employed  at  Greenwich  St.,  on  the  Ninth 
Ave.  line.  Here  the  old  tracks  were  spaced  far  enough 
to  admit  a  third  track  and  a  single  island  platform — the 
old  outside  platforms  being  continued  in  service.    How- 
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have  the  station  booths  and  concourse  on  a  mezzanine 
Moor  between  street  and  track  level.  Sketch  A  in  Fig.  6 
and  the  view.  Fig.  -1,  show  such  stations. 

This  type  was  used  where  the  tracks  were  far  enough 
a]jart  or  could  be  spread  to  admit  the  island  platforms. 
The  stmcture  was  high  enough,  at  most  of  the  stations, 
to  admit  of  building  the  mezzanine  floor  and  yet  leave 
suthcient  street  clearance ;  but.at  several  stations  the  struc- 
ture had  to  be  raised  to  make  room  for  the  mezzanine, 
by  amounts  ranging  up  to  7  ft. 

(8)  The  "hump"  type  of  station,  produced  by  raising 
the  center  track  about  11  ft.  at  and  near  the  station,  with 
express  platfonns  located  directly  over  the  local  tracks, 
and  local  platforms  outside  the  local  tracks,  has  an  impor- 
tant advantage  in  not  requiring  more  width  of  ground 
area  than  the  previously  existing  local  station.  Also, 
it  is  the  cheapest  solution  where  the  center  track  already 


ever,  the  structure  was  not  high  enough  to  admit  a  mezza- 
nine for  reaching  the  express  (island)  platfonn.  There- 
fore a  bridge  over  the  tracks  was  constructed,  with  stairs 
to  all  three  platforms,  allowing  access  to  the  island  plat- 
form from  either  local  platform. 

An  Ingenious  Station  ARi!AN'(iEMENT 

An  ingenious  special  arrangement  of  station  platforms 
was  u.sed  in  rebuilding  the  liath  St.  station  of  the  Ninth 
Ave.  line.  Here  also  only  one  island  platfonn  could  be 
placed  between  tracks,  but  there  were  no  outside  platforms 
and  no  possibility  of  placing  them.  An  island  platform 
was  therefore  arranged  between  the  southbuund  track  and 
the  express  track,  here  shifted  close  over  toward  the  north- 
bound track;  just  north  of  this  platform  the  express  track 
was.swtmg  over  to  a  position  along.side  the  soutbliound 
track,  and  beyond  this  jwint  a  second  island  platform  built 
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betw'oi'ii  the  e.\pre.<i?  and  northbound  track.  The  mezza- 
nine station  communicates  with  both  jdatfornis  and  con- 
nects them. 

Suoltl.SHi   THE   StRUCTUKE   I'OK    IJEHI'lLUlNd 

The  simple  lioistinsj  and  setting  ol'  new  center  track 
girders  is  carried  on  entirely  from  above  by  a  derrick 
traveler  .slidins;-  on  the  tinished  track  and  with  sutficicjit 


required  two  such  towers  are  used,  one  Ijeinj;  set  jusi 
forward  and  the  other  just  back  of  the  column,  directly 
under  tlie  outer  pair  of  track  njirders,  and  so  as  to  clear 
the  street-car  tracks.  Witli  towers  thus  placed  at  two 
colunms  oT  the  bciit.  bl()<-kiii.u  placed  on  the  Tour  towers 
sup])orts  the  lour  uinlcr-spaii  ends  a lul- enables  the  track 
ilirders  to  he  jacked  up.  the  cross-sjirders  to  be  removed 
and    ic|ilacc(l.   and    the  cohunns  to  be  renewed.      Where 


FIGS.   S  AND   9.    SPECIAL  BRACING  OF  RECONSTRUCTED   ELEVATED-RAILWAY   STRUCTURES   IN   MANHATTAN 

Pig.  S — Additional  bracing  of  high  structure  on  the  Ninth  Ave.  line  at  Eighth  Ave.  and  117th  St.  On  both  transverse 
and  longitudinal  bracing  of  the  towers,  the  lower  panel  has  been  added.  Note  gusset-plate  connections  to  Phoenix  col- 
umns.     Fig.    9 — Tower    bracing    of    double-deck    structure    on   Park   Row 


reach  to  erect  the  span  ahead  and  (in  cases  where  there 
is  an  upper-deck  structure)  the  next  succeeding  bent, 
and  of  sufficient  capacity  to  lift  from  the  street  or  from 
a  construction  car  on  one  of  the  running  tracks  and  set 
to  place  in  the  span  ahead  one  of  the  new  track  string- 
ers. However,  as  there  is  such  a  large  amount  of  work  in- 
volving changes  in  or  replacement  of  old  structure,  the 
general  condition  is  that  .shoring  from  the  street  surface 
is  required  as  a  preliminary  to  the  center-track  work. 

DitBculties  in  the  way  of  shoring  are  the  presence  of 
double-track  street-car  lines  in  all  the  streets  on  which 
I  levated  structure  exists,  and  the  fact  that  the  clearance 
height  of  the  old  structure  is  so  low  that  the  depth  avail- 
able for  needling  girders  is  quite  limited.  The  type  of 
shoring  most  commonly  employed,  illustrated  by  Fig.  5 
(Third  Ave.  near  42nd  St.),  comprises  square  towers  made 
up  of  four  lexis's  set  in  a  o-ft.  square,  adapted  to  be 
set  directly  on  the  street  pavement  and  form  a  seat  for 
Ijlocking  and  jacks  about  3  ft.  below  the  bottoms  of  the 
track  girders.    At  each  column  where  shoring  support  is 


towers  could  not  be  placed  to  give  direct  support,  or  where 
a  center  track  also  had  to  be  supported,  transverse  I- 
beams  bearing  on  a  pair  of  towers  were  jilaced  under 
the  track  girders. 

Behoving  and  Resetting  Cko.ss-Gikdek.s 
At  some  locations  the  cross-girders  after  being  cut 
loose  from  their  connecting  track-girders  can  be  slippetl 
out  endways  and  removed,  all  interfering  stift'eners  being 
cut  away  to  make  this  possible.  In  many  cases,  however, 
the  cross-girder  has  to  be  cut  into  three  pieces — cutting 
loose  the  center  section  and  lowering  it  into  the  street, 
and  then  slipping  out  the  two  end  sections.  The  cutting 
is  in  nearly  all  cases  done  by  oxyacetylene  burners. 

Erection  of  the  new  cross-girders  is  done  either  l)y  slij)- 
ping  in  the  two  ends  from  the  sides  and  lifting  up  the 
center  section  from  the  street  and  splicing,  or  by  lifting 
the  girder  up  straight  in  one  piece,  its  top  flange  being 
left  off  to  be  put  in  place  after  the  girder  is  set. 
(Coiirliiilf'iJ  in  nc.rl  /reek's  issue) 
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Water=»Typlhion(di  S^ift  ILostl 

A  .suit  to  ivfovpi-  $ir),()()()  (laina>;p  for  a  death  rnnii  ty- 
plioifl  fever  alleged  to  have  been  eauscd  by  pollutwl  water 
due  to  a  i'aulty  check  valve  lietwcen  a  mill  supply  and  the 
su]iply  furnished  by  the  Circleville  Water-Supply  Co.,  of 
Circleville,  Oiiio,  was  decided  in  favor  of  the  coni])any 
early  last  May.  Although  the  decision  was  in  a  petty  court 
and  can  in  no  .seuse  be  regarded  as  laying  do\vii  the  law  in 
Ohio  or  elsewhere,  the  alleged  facts  in  the  case  and  some 
of  the  instructions  given  to  the  jury  by  the  presiding 
judge  seem  worthy  of  record.'  The  following  notes  have 
lieen  taken  from  a  summary  of  the  testimony  prepared 
by  Barton  Walters,  of  Circleville,  Ohio,  counsel  for  the 
water  company. 

According  to  the  testimony,  there  was  only  one  death 
from  typhoid  fever  in  Circleville  during  the  3%  yr.  end- 
ing with  Sejitember,  1913.  Changing  now  from  deaths  to 
cases,  the  testimony  indicated  one  ca.se  in  October,  one  in 
November,  two  in  December,  1913,  14  in  January,  1914, 
20  in  February  of  the  same  year,  and  after  that  scat- 
tering cases  which  brought  up  the  total  to  54  cases.  There 
were  five  deaths.  An  investigation  of  43  cases  by  the 
Ohio  State  Board  of  Health  showed  that  these  were  dis- 
tributed among  40  families  containing  178  persons;  two 
cases  were  probably  due  to  contact,  and  one  case  was 
contracted  outside  of  the  city.  There  seemed  to  be  no 
connection  between  the  outbreak  and  the  milk  supply, 
the  State  Board  of  Health  concluded.  It  appeared  that 
70%  of  the  families  affected  used  unsanitary  privies  [it 
should  be  noted,  however,  that  the  outbreak  was  in  the 
winter],  but  the  company's  water-supply  was  in  general 
use,  and  while  wells  and  cisterns  were  common,  water 
from  these  was  not  u.sed  for  drinking  purposes. 

The  husband  of  the  deceased  brought  suit  for  damages, 
alleging  that  it  was  the  duty  of  the  Circleville  Water- 
Su]3iJly  Co.  to  furnish  pure  and  wholesome  water,  and  that 
the  company  had  disregarded  this  duty,  negligently  per- 
mitted the  water-supply  to  become  contaminated  and  thus 
caused  the  death  of  his  wife.  The  alleged  cause  of  this 
pollution  was  not  the  regular  supply  of  the  Circleville 
Water-Supply  Co.,  but  water  from  the  Scioto  River,  which, 
it  was  claimed,  gained  access  to  the  mains  of  the  water 
company  through  an  emergency  connection  between  the 
fire-protection  water-.supply  system  of  a  large  paper  mill 
of  Circleville  and  an  emergency  connection  between  this 
supply  main  and  the  water  main  of  the  Circleville  Water- 
Supply  Co.  According  to  the  sunnuar}'  of  the  testimony 
prepared  by  Mr.  Walters : 

This  connection  was  made  between  tlie  sprinkler  system 
of  tlie  mill  and  the  mains  of  the  Circleville  Water-Supply  Co. 
by  installing  an  8-in.  Pratt  &  Cady  check  valve  with  an  auto- 
matic swinging  gage.  This  valve  was  installed,  it  was  claimed, 
eight  or  ten  years  ago,  and  was  so  arranged  that  the  water 
could  pass  from  the  mains  of  the  public  utility  to  the  mains 
of  the  industrial  plants  whenever  the  pressure  in  the  indus- 
trial plant  was  lower  than  that  in  the  city  mains. 

The  defendant  company  tested  the  valve  from  time  to 
time  by  means  of  a  water  meter  set  in  a  rubber-hose  by- 
jiass,  relying  upon  the  meter  to  show  water  passing  in 
either  direction  after  closing  the  manually  operated  gage 
set  at  the  connection.  Quoting  again  from  Mr.  Walters' 
summary  of  the  testimony: 


'The  case  was  brought  by  Samuel  C.  Grant,  administrator 
of  the  estate  of  Iva  Grant,  deceased,  in  a  petition  to  the 
Court  of  Common  Pleas  of  Pickaway  County,  Ohio,  dated  May 
28,  1914.  The  decision  was  rendered  by  the  jury  on  May  4 
or  5,   1915. 


It  wiis  cl;iimiMl  that  in  January,  1914,  this  test  as  described 
\v,as  made  and  that  it  was  discovered  that  a  considerable 
quantity  of  water  from  the  mains  of  the  paper  mill  was 
l)assing  back  through  the  check  valve  Into  the  mains  of  Hit- 
water  company.  A  trench  was  opened  in  the  street  and  the 
valve  uncovered,  and  upon  removing  the  bonnet  It  was  found 
that  the  wing  or  swinging  gate  of  the  valve  was  worn  and  it 
dropped  down  far  enough  to  allow  it  to  "cock,"  that  it  was 
off  its  seat  and  in  such  a  position  as  to  allow  a  quantity  of 
water  to  pass  from  the  paper  mill  into  the  mains  of  the  water 
company  whenever  the  paper  mill's  pressure  was  greater  than 
the  water  company's  pressure,  which  occurred  frequently,  and 
the  plaintiff  claimed  that  it  was  in  this  manner  that  the 
water-supply  l)ecame  polluted.  It  was  pointed  out  that  all 
of  the  cases  of  typhoid,  with  but  two  or  three  exceptions, 
occurred  in  a  section  of  the  town  embr.icing  six  or  eight 
blocks  adjacent  to  the  American  Strawboard  Co.'s  paper  mill. 

Mr.  Walters'  .summary  of  the  testimony  did  not  dis- 
cdose  any  denial  by  the  company  that  the  check  valve 
leaked  at  the  time  of  this  test,  but  the  water  company 
introduced  evidence  to  show  that  for  a  year  previous  it 
had  tested  the  valve  at  lea.st  once  a  month  and  had  always 
found  it  in  proper  working  order. 

Evidence  was  introduced  (by  which  side  is  not  .stated 
in  the  .sunimai-y  sent  by  .Mr.  Walters)  showing  that  Circle- 
ville is  located  on  the  Scioto  River  30  mi.  below  the  outfall 
of  the  Columbus  sewage-tioatment  plant  and  "tending 
to  show  the  presence  of  B,  coli  in  large  numbers  in  the 
water  of  the  Scioto  Eiver  at  Columbus  and  also  at  Circle- 
ville," the  latter  in  the  vicinity  of  the  strawboard  mill  in 
.January,  1914.  Evidence  was  also  introduced  that  claimed 
to  show  that  "for  some  time  prior  to  the  outbreak  of  ty- 
phoid the  water  in  a  portion  of  the  mains  of  the  water 
company  was  milky  and  evil  smelling.'' 

The  defense  of  the  company  as  summarized  liy  Mr. 
Walters  was  as  follows : 

The  defendant  denied  that  it  had  furnished  impure  water 
and  denied  that  the  plaintiff's  intestate  contracted  typhoid 
fever  by  drinking  water  supplied  by  the  defendant:  denied 
that  it  had  been  negligent  in  any  particular,  and  set  up  the 
defense  of  contributory  negligence  and  contended  that  inas- 
much as  the  citizens  of  Circleville  had  been  cautioned  and 
advised  by  the  newspapers  of  the  city  almost  daily  to  boil 
the  water  for  safety,  and  the  fact  that  it  was  notoriously 
well  known  and  discussed  by  the  citizens  of  the  city  that 
the  public  water  might  be  polluted  and  might  be  the  source 
for  the  numerous  cases  of  typhoid,  that  the  drinking  of  the 
unboiled  water  Ijy  the  said  Iva  Grant,  deceased,  was  such 
negligence  upon  her  part  as  would  preclude  recovery  by  her 
administrator   for   her   death. 

The  judge  issued  a  long  series  of  instructions  to  the  jury 
which  may  be  summed  tip  as  follows:  The  defendant 
company  could  not  be  held  as  a  guarantor  or  insurer  that 
the  water  furnished  by  it  to  its  consumers  did  not  contain 
pollution ;  the  company  could  only  be  held  "to  exercise 
ordinary  care  in  the  operation  of  its  plant,"  including  a 
workmanlike  installation  of  a  standard  check  valve  in 
the  mill  connection  and  ordinary  care  in  testing  the 
check  valve;  the  company  could  not  be  held  liable  for  an 
accident  to  the  check  valve.    The  judge  declared  further: 

Although  you  find  that  the  defendant  failed  to  exercise 
ordinary  care  in  the  operation  of  its  plant,  and  that  on  account 
thereof  said  Iva  Grant  contracted  typhoid  fever  from  water 
supplied  by  the  defendant  and  died  as  a  result,  I  charge  you 
that  if  you  further  find  that  Iva  Grant  had  knowledge  or 
reasonable  means  of  knowledge  that  said  water  was  polluted 
before  and  at  the  time  she  drank  the  same,  then  she  took 
upon  herself  the  risk  of  drinking  such  water  and  you  must 
return   a   verdict    in    favor   of   the    defendant. 

The  judge  declared  that  "reasonable  knowledge"  that 
the  water  was  polluted  would  be  afforded  by  proof  of 
warnings  to  that  effect  published  in  the  newspapers  and  by 
o]ien  discussion  of  the  alleged  water  pollution  by  neighbors 
and  their  caution  to  one  another  to  boil  the  water. 
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The  defense  in  the  fasc  was  made  l).v  Barton  Walters, 
td'  Ciroleville,  Ohio,  the  attorney  already  mentioned,  as- 
sisted by  William  Miller,  an  attorney  ol'  Columbus,  Ohio. 
and  by  George  A.  Johnson,  of  New  York  City,  and  A.  Kl- 
liott  Kimherly,  of  Columbus.  Ohio,  sanitary  engineers. 
The  general  supervision  of  the  case  was  direeted  by  A.  W. 
Cuddeback,  superintendent  and  engineer  of  the  Passaie 
Water  Co.,  of  Paterson,  N.  J.,  in  behalT  of  the  CircleviUe 
Water-Supply  Co. 


Pies'  asac 


the  center  of  the  plot,  along  Broadway,  rock  showed  about 
(i  in.  below  curb.  The  elevation  of  the  grillage  beams 
was  4  ft.  below  the  cellar  floor. 

Where  possible,  the  ])iers  were  excavated  with  buckets 
OIK' rated  bv  A-framu  bull-wheel  derricks,  but  the  snialler 


Work  on  the  Circle  Kuilding.  a  iieu  ami  in  some  respects 
remarkable  structure,  is  rapidly  nearing  completion.  The 
building  is  located  on  an  irregularly  shaped  plot  on  the 
north  side  of  Columbus  Circle,  New  York  City.  It  fronts 
261  ft.  on  Central  Park  West,  316  ft.  on  Broadway,  195 
ft.  on  61st  St.,  and  38  ft.  on  the  Circle  end.  The  first 
floor  of  the  building  contains  stores  and  display  rooms, 
the  second  floor  being  devoted  to  office  purposes.  The 
original  layout  contemplated  a  five-story  structure  with 
a  tower  extending  25  stories  above  the  roof.  This  plan 
is  being  held  in  abeyance  and  the  building  has  been 
carried  up  only  two  stories.  The  idea  of  constructing  a 
high  tower,  however,  is  still  alive  and  the  footings  and 
columns  in  the  central  portion  of  the  building  were  de- 
signed and  constructed  to  take  ultimately  the  load  of  such 
a  tower. 

Eock  at  the  site  varied  considerably  as  to  depth.  For- 
tunately the  low  height  of  the  building  made  it  unneces- 
sary to  sink  the  piers  to  rock,  except  those  designed  to 
carry  the  proposed  tower.  These  piers  were  in  all  cases 
sunk  to  rock  by  open  excavation,  rock  being  struck  at  a 
maximum  depth  of  jdinnt  4S  ft.     At  one  point  south  of 
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FIG.    2.      FOUNDATION    PLAN    OF    CIRCLE    BUILDING 

piers  had  to  be  dug  by  hand.  Those  of  medium  size  were 
dug  out  in  stages  (benched  out).  In  the  smallest  holes 
pails  were  filled  v\-ith  earth  and  hoisted  out  by  hand.  The 
pier  pits  were  sheetpiled  with  tongued-and-grooved  yeilow- 
pine  piles  16  to  20  ft.  in  length.  At  the  deep  piers  fol- 
lowers were  used  in  driving  the  sheeting. 

Fig.  2  is  a  foundation  jDlan.  The  piers  for  the  two- 
story  part  of  the  building  rest  on  sand  or  on  blue  clay, 
and  most  of  them  have  direct  soil  footings.  At  one 
corner  several  piers  have  Ea}Tnond  concrete  pile  founda- 
tions. These  consist  of  two  to  six  piles  per  pier  and  a 
reinforced-concrete  cap  plate  3  ft.  thick. 


FIG.  1.     GKXElIAL  VIKW  OF  WORK  0.\   CIRCLK  BI'ILDIXC,   SHOWINC;    CHUTIXG    SYSTEM    IN    OPERATION" 
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FIG.    3.      VIEW    OF   THE    CIRCLE    BUILDING    SITE    TAKEN   TWO  MONTHS  AFTER   FIG.    I 
Grillage  beani.s  on  piers  in  foreground.     Recesses  left  in  wall  at   right  for  later  placing  of  columns 


The  cellar  was  excavated  by  a  steam  shovel,  whicli 
started  at  one  end  of  the  site  and  worked  in  to  the 
other  end,  where  it  turned  around  and  dug  its  way  out. 
The  spoil  was  loaded  on  3-ton  motor  trucks,  which  were 
loaded  with  4  yd.  Twenty  trucks  were  employed,  each 
hauling  seven  loads  per  day.  The  trucks  were  drawn  out 
of  the  excavation  by  a  cable  operated  by  a  hoisting  engine. 

Difficulties  from  Ground  AVatek 
A  spring  in  the  north  end  of  the  excavation  caused 
very  mucky  soil  in  the  vicinity.  The  water  had  to  l)e 
pumped  out  of  the  pier  excavation  continuously.  Double- 
diaphragm  gasoline  pumps  were  used  in  some  cases,  but 
these  were  only  satisfactory  on  lifts  of  from  IS  to  20  ft. 
For  the  most  part  high-pressure  steam  pumps  were  eui- 
])Ioyed  to  jet  out  the  water.  Steam  pressure  as  high  as 
1 10  lb.  was  used.  Water  from  pier  excavations  was 
juimped  into  a  receiving  tank  to  allow  the  sand  in  sus- 
]iension  to  settle.  A  pipe  led  from  the  tank  to  the  sewer, 
tliough  the  sewers  in  the  vicinity  of  Columbus  Circle  are 
\'ery  small  for  the  duty  they  have  to  perform. 

PUDDLED-CONCRETE  BUILDING  WaLL 

A  part  of  the  building  wall  is  carried  on  238  concrete 
]ules  driven  2  to  21-4  ft.  c.  to  c,  the  spacing  of  the  pibs 
being  less  at  column  locations.  The  average  penetration 
was  13  ft.  It  was  necessary  to  proceed  with  the  concret- 
ing before  the  steelwork  was  received.  The  grillage  beams 
were  secured  and  placed  before  the  walls  were  poured, 
recesses  being  left  in  the  walls  at  colunm  locations  to  pro- 
vide for  tlie  future  placing  of  the  wall  columns.  Allien 
the  columns  were  received  they  were  erected  and  forms 
l)laced  in  front  of  them  and  the  recesses  filled  with  con- 
crete. Some  of  tliese  recesses  are  visible  at  the  right  in 
Fig.  3. 

The  wheelbarrow  method  of  distributing  concrete  from 
mixer  to  the  required  location  was  tried  and  quickly 
abandoned  as  being  excessively  costly.     A  75-ft.  tower' 

'F.  L.  Shea.  Superintendent  of  Construction  for  the  Colum- 
Itus  Circle  Construction  Corporation,  described  the  concreting 
plant  used  on  this  job  in  "Engineering  News"  of  Sept.  2,  191'). 


was  then  erected  at  the  point  indicated  in  Fig.  2  and  the 
concrete  chuted  from  a  point  65  ft.  above  ground  to  all 
parts  of  the  wall.  The  chuting  run  varied  up  to  200  ft. 
At  the  forms  two  men  hoed  the  concrete,  which  was  of 
soupy  consistency,  from  the  chutes  into  the  forms  and 
])uddled  the  concrete  thoroughly  with  scrapers  similar  to 
those  used  to  remove  ice  from  sidewalks. 

An  interesting  point  in  connection  with  the  excavation 
developed  after  tJie  foundations  had  been  built.  It  was 
determined  that  the  lioiler  room  was  not  as  high  as  it 
should  lie.  The  column  footings  at  this  location  were 
therefore  underpinned  and  the  floor  of  the  boiler  room 
was  lowered  '  ft.  bv  hand  excavation.    The  soil  was  muckv. 


FIG.    4 
Look 


TIMBERED    DEEP-PIER    EXCAVATIONS 

.      down    into   Nos.   57   and    5S   of   Fig.    1 


so  that  it  was  ueces.sary  to  keep  gasoline  pumps  operatiui: 
while  work  was  in  jirogress. 

The  general  contractor  is  the  Columbus  Circle-  Con- 
struction Corporation,  of  which  H.  Mandel  is  president. 
The  sujierintendent  of  construotion  for  the  contractor 
is  F.  L.  Shea.  E.  E.  Moss  is  engineer  and  James  C. 
Green,  architect.  The  building  is  owned  by  the  Hearst 
interests. 
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?vel©]pinmeinit  of  UMra- Violet 
?r   Dasimfectiofii 


iSYNOPSLS — Tlip  adajilalwn  of  the  ultra-inolet 
water-treatment  method  to  American  ronditions 
is  onlliiied  and  some  instaUations  are  described. 

Tho  gradual  tixhiiical  development  of  the  use  of  ultra- 
violet li;;lit  in  sterilizing  water  has  been  variously  noted 
in  Enyineerinf/  NewsK  During  the  past  tvs^o  years  an 
American  concern,  the  R.  U.  V.  Co.,  of  New  York  City, 
has  been  developing  the  ultra-violet  process  for  American 
conditions.     Some  of  the  results  secured  are  here  given. 

The  theory  of  the  ultra-violet  process  may  be  briefly 
.summarized :  Ultra-violet  rays  are  given  out  in  profu- 
.sion  by  the  electric  arc  between  metal  electrodes  and 
especially  by  the  mercury  arc.  But  where  glass  walls 
inclose  the  arc  stream,  as  in  the  case  of  the  ordinary 
mercury  lamp,  tho  walls  absorb  a  large  part  of  the  ultra- 
violet light.  By  putting  tho  mercury  arc  in  a  quartz 
tube  and  working  it  at  high  intensity,  the  absorption  is 
prevented  and  a  jiossible  source  of  intense  radiations  is 
provided. 

The  bactericidal  effect  of  ultra-violet  light  is  well 
known.  The  ordinary  pathogenic  organisms  are  easily  and 
quickly  disintegrated  under  its  influence,  but  as  the  ul- 

iThe  sterilization  of  water  by  ultra-violet  rays  was  noted 
in  the  following  articles:  "Sterilization  of  Polluted  Water 
by  Ultra-violet  Rays,"  Sept.  15,  1910;  "Sterilization  of  Pol- 
luted Water  by  Ultra-Violet  Rays  at  Marseilles,  France."  Dec. 
8,  1910,  and  Dec.  7,  1911;  "Water  Puriflcation  bv  Ozone,  Ultra- 
violet Rays,  and  Chlorine,"  Aug.  24,  1911,  Oct.  17  and  Dec.  19, 
1912;  "The  Application  of  Ultra-Violet  Rays  for  Purifying 
Large  Quantities  of  Water,"  Aug.  21,   1913. 


tra-violct  rays  have  no  great  penetrating  ]iower  for  opaque 
objects,  it  is  advisable  to  remove  the  suspended  matter 
from  the  water  by  filtration  and  then  to  run  the  water  in 
thin  streams  past  the  .source  of  light.  To  guard  against 
the  effect  of  microscopic  suspended  matter,  a  single  pass- 
age of  the  water  is  not  relied  on,  baffles  and  tortuous  pass- 
ages being  arranged  to  give  several  exposures  of  a  given 
quantity  of  water,  which  has  been  thoroughly  stirred  up. 

Early  Work  and  American  Conditions 

The  early  work  was  done  with  water  not  under  pres- 
sure or  in  a  closed  sj'.stem.  The  most  of  the  potable  Amer- 
ican water-supplies  that  might  be  treated  by  ultra-violet 
rays,  where  electricity  can  be  supplied  and  good  supervi- 
sion secured,  require  that  the  process  be  carried  on  while 
the  water  is  passing  through  a  pressure  sy.stem.  There- 
fore only  the  principles  of  the  process  as  worked  out 
abroad  are  of  particular  service  in  this  country ;  quite  new 
apparatus  has  had  to  be  developed.  The  cases  where  the 
water  being  treated  flow.s  in  open  channels  are  the  small 
supplies  in  which  the  water  is  drawn  off  slowly  into  storage 
bottles,  etc.,  or  circulating  systems  for  swimming  pools. 

Of  some  320  plants  installed  or  approaching  com- 
pletion in  this  country,  20  are  for  swimming  pools,  about 
200  are  of  the  small  gravity-flow  units  of  GO  to  130  gal. 
per  hr.  capacity,  and  about  100  are  of  the  larger  pressure- 
type  sterilizers  of  200  to  3000  gal.  capacity.  The  first 
cost  is  about  $7.')0  per  1,000  gal.  per  hr.  capacity  for  the 
larger  machines,  rising  to  about  $000  for  the  smallest. 


FIG.   1.    SWIMMI.NU   I'OOL  AND  ULTRA-VIOLET  RAY   STERILIZER,  NEW   YORK  .VTHLETIC  CLUB 
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FIG.   2.    STERILIZING  TANK  AT  WEST  SIDE   Y.   M.   C.   A., 
NEW  YORK  CITY 

Direct  current  is  requireil  for  the  lainp.s  in  all  cases. 
For  the  smallest  machines  the  supply  is  at  110  volts,  for 
the  larger  ones  it  is  at  220  volts,  while  the  largest  require 
500.  Where  direct-current  at  proper  voltage  is  not  avail- 
able, rectifiers  or  motor-generator  sets  are  used. 

Disinfection  Tanks  roR  Swimming  Pool.s 

When  ultra-violet  light  is  used  in  purifying  the  contents 
of  swimming  tanks,  the  water  is  circulated,  filtered  and 
.<terilized.  It  is  led  off.  as  usual,  by  the  drain  at  the 
lowest  point  of  the  swimming  tank,  and  forced  by  a 
small  motor-driven  centrifugal  pumj)  through  filters  to 
the  sterilizer  tank,  which  is  usually  elevated  so  that  the 
water  may  run  through  aud  discharge  by  gravity.  Fig.  1 
shows  such  an  installation  at  the  New  York  Athletic 
Club  and  Fig.  2  that  at  the  AVest  Side  Y.  M.  C.  A.  in 
Mew  York  City.-  In  each  of  these  places  t^^o  mercury-arc 
lamps  are  used,  the  sterilizing  tanks  being  provided  with 
i)afl[les  so  that  the  water  passes  repeatedly  under  the  rays. 

Tests  of  the  water  at  the  New  York  Athletic  Club 
showed  a  count  of  280  bacteria  per  c.c.  (agar  plates  at  40° 
C.  for  24  hr. )  in  a  sample  taken  over  the  drain  pipe,  with 
B.  coli  present  in  75%  of  the  1-c.c.  inoculations.  The 
count  at  tank  outlet  was  2  per  c.c,  with  no  B.  coli  in  10-c.c. 
inoculations.  At  the  West  Side  Y.  M.  C.  A.  the  count  be- 
fore installation  of  the  ultra-violet  sterilizer  was  2,200 
to  5,100  per  c.c,  with  B.  coli  present.  This  quickly 
dropped  to  400  to  600,  with  no  B.  coli ;  and  eventually 
ran  from  10  to  70  in  the  j)ool,  with  no  B.  coli  found. 

Further  development  of  the  swimming-pool  sterilizer 
is  being  made  to  evolve  a  standardized  line  that  can  be 
installed  without  the  special  work  now  often  involved. 

^Besides  the  two  swimming-pool  installations  shown  in 
Figs.  1  and  2,  notable  examples  of  these  sterilizers  are  to 
be  found  at  such  places  as  the  West  Side  Y.  W.  C.  A.  in 
New  York,  the  Germantown  Y.  W.  C.  A.,  the  Detroit  and 
Dayton  Y.  M.  C.  A.  buildings,  the  Minneapolis  Athletic  Club, 
the  Forest  Home  School  in  Milwaukee,  and  the  Forest  Park 
Highlands,  St.  Louis,  Mo.,  the   last  for  a  large   open-air  pool. 


The  design  of  sterilizer  shown  in  Figs.  ;i,  4  and  5  has 
lieen  developed  for  treating  water  under  pressure.  Th(! 
water  Hows  in  a  circuitous  ])atli  through  an  iron  casing  in 
the  center  of  which  is  jiacked  a  quartz  tube  whose  interior 
is  open  to  (he  ail'  for  the  in.sertioii  of  the  nuM'cury-an' 
lamp.  The  How  is  divided,  and  on  each  side  tiie  baffles 
iire  arrangcil  so  that  the  water  passes  lia<k  and  I'oifh 
radially,  coming  close  to  the  lamp  twii-e.  These  types  are 
made  in  two  sizes — oni^  for  (iOO  to  1,000  gal.  per  hr. 
:ind  the  other  for  1.000  to  3,000  gal.  The  smaller  one  re- 
quires 0.55  kw.  power  and  the  larger  1.25  kw.  The  lai.  ps 
used  are  shown  in  Fig..  5.  The  only  labor  required  is  the 
lilting  of  these  lamps  f<i  start  and  an  oicasional  cleaning 
of  the  casing. 

Where  the  water  to  be  treaterl  is  not  perfectly  c'ear, 
the  su]iply  has  to  be  prefiltered.  the  type  usually  empi  e  ed 
being  a  vertical  pressure  cylinder  packed  with  sand,  i  I  ar- 
I  oal  or  JKine  black — depending  on  the  quality  of  the  aw 
\\atcr.  The  loss  of  head  through  the  filters  is  fn  .1  (! 
to  12  ft.,  while  that  through  the  sterilizer  is  21/2  it.  for 
one  size  and  .3  ft.  for  the  other.  Where  the  pressure 
head  of  the  supply  system  is  not  large  enough  to  pass 
the  water  through  the  sterilizers  and  deliver  properly, 
booster  pumps  are  employed.  Where  it  is  desired  to  treat 
supplies  greater  than  the  capacity  of  a  single  .init,  two 
or  more  are  used  in  parallel;  it  is  not  unusual  to  install 
a  duplicate  sterilizer  as  a  spare  unit  for  use  in  contingen- 
cies. 

Automatic  lamp  control  for  large  sterilizers  and  full 
electric  control  of  water  flow  are  being  developed.  When 
these  are  jjerfected  the  entire  sterilization  process  can  be 
controlled  from  the  switchboard. 

Out  of  the  earlier  design  of  small  gravity-flow  sterilizer 
first  furnished,  the  automatic  type  shown  in  Fig.  7  has 
lieen  developed.    Water  flows  into  an  enameled  iron  tank 
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FIG.  3.    PRESSURE  TYPE  OF  STERILIZER 

and  around  baffles  so  that  it  passes  twice  ii^  thin  -treams 
close  under  the  lamp.  The  lamp  frame  is  fastened  to 
the  plunger  of  a  solenoid  through  which  the  main  cuirent 
flows;  closing  the  lamp  circuit  then  lifts  the  lamp  and 
starts  the  arc,  while  breaking  the  current  cans 'S  the 
mercury  tube  to  lower  ready  for  starting  again.  \v'here 
the  total  daily  consumption  is  small  but  there  are  occa- 
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sional  heavy  drafts  of  water,  this  sterilizer  has  been  used, 
overflowing  into  a  storage  tank. 

A  small  pressure  sterilizer  (200  gal.  per  lir.)  has  been 
built  along  (he  lines  of  the  apparatus  shown  in  Figs,  li, 
4  and  5.  A  different  type  of  lamp  is  used,  however, 
such  that  automatic  tipping  of  the  lamp,  as  previously 
noted,  is  oijtained. 


In  many  metallurgiral  ojierations  tliere  is  need  of  em- 
ploying earbon-free  metals  and  alloys  in  order  to  control 
fully  the  physical  properties  of  the  final  metal,  which 
may  be  a  special  steel  or  bronze,  for  instance.  A  large 
number  of  these  have  been  developed  by  the  Goldsclimidt 
Thermit  Co.,  of  New  York  City,  employing  in  their 
production  the  well-knowni  aluminum-oxidation  reac- 
tions by  which  a  high  temperature  is  produced  in  car- 
bon-free surroundings.  A  brief  review  of  the  uses  of 
most  of  these  is  given,  from  notes  by  H.  De  Courcy 
Browiie,  metallurgical  engineer  of  the  Thermit  Co.,  in 
the  paragraphs  which  follow.  The  approximate  analyses 
are  appended  in  a  group. 

Pure  Manganese  Products 

^langanese,  97-98%  pure,  has  been  a  commercial  prod- 
uct for  over  10  years.  Its  melting  point  is  about  1260° 
C.  It  dissolves  very  readily  and  alloys  can  be  easily  made 
with  chromium,  aluminum,  copper,  zinc,  tin,  nickel,  titan- 
ium, etc.  It  is  not  detrimental  to  some  work  where  the 
usual  80%  ferro-manganese  with  its  combination  of  iron 
and  carbon  has  been  dropped.  It  is  used  in  the  manu- 
facture of  cupro-nickel,  german-silver  and  aluminum 
sheets,  where  it  has  been  found  that  a  small  addition  in- 
creases the  ductility  in  rolling.  It  is  also  used  in  the 
manufacture  of  manganese  bronze  and  is  especially  ad- 
vantageous where  a  high  manganese  and  a  low  carbon 


PIG.    5.    PI.STOL-TYPE    MERCURY-ARC    LAMPS 

content  is  desired.  Manganese  is  generally  added  in  tlic 
ratio  of  about  14  to  ^%,  although  in  some  resistance 
metals  the  content  goes  as  high  as  10%.  This  metal 
in  powdered  form  is  used  by  steel  foundries  to  obtain 
a  hardened  surface  on  certain  parts  of  steel  castings;  the 
"flour"  is  mixed  with  a  binding  material  and  swabbed 
on  the  mold  where  it  is  desired  to  harden  the  casting. 

Chromium,  Cobalt,  Copper  and  Nickel 
Pure  chromium  (98  to  99%)  is  generally  used  in 
resistance  metals  and  mixtures  where  a  high  chromium 
content  is  desired;  for  example,  in  fine  tool  steels,  pro- 
jectiles, etc.  The  general  addition  of  pure  chromium  is 
about  ^  to  4%.  In  resistance  metals  the  content  often 
goes  to  15%  and  even  30%. 

Cobalt,  made  in  97%  purity,  has  aroused  great  interest 
in  the  steel  business  since  1913.  It  is  used  in  ordinary 
high-speed  tool  steel,  where  it  is  believed  that  the  addi- 
tion of  about  5%  improves  the  cutting  qualities.  The 
l^ssible  use  of  cobalt  in  brasses  and  bronzes  is  being 
studied. 

Cobalt-copper:  A  small  addition  of  cobalt,  from  0.10 
to  0.25%,  increases  the  physical  strength  of  brass  and 
bronze  castings  and  drawn  wire,  and  of  manganese- 
bronze,  low  brass  and  "88-10-2"  or  gun  metal.  In  this 
nonferroiis  work,  a  10%  cobalt-copper  alloy  can  be  used  to 
advantage. 
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A  50-50  iiii-kel-i()|i|K'r  alloy  is  oiio  of  tlu'  now  coin- 
liinations.  It  is  usoil  in  gennan-isilver  castings  and 
uliore  a  small  poroontage  of  iiii-kel  is  desired  in  bronzes 
(if  hifili  physical  strength.  This  alloy  dissolves  at  a 
much  lower  temperature  than  pure  nickel  ^so  that  it  is 
not  necessary  to  raise  the  temperature  of  the  treated 
metal  above  normal.  Nickel  is  also  thus  introduced  in 
a  plastic  lead  or  bearing  alloy  to  prevent  segregation 
of  the  lead.     In  all  so-called  red-metal  alloys  where  nickel 
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is  introduced  to  promote  fineness  of  grain  and  increase 
of  tensile  strength  this  combination  is  economical. 

Carbon-Fhee  Feero-Alloys 

Ferro-titanium,  25%,  is  used  ^^•^th  both  iron  and  steel; 
a  small  addition,  generally  about  11/4  lb.  of  the  alloy 
per  ton  of  metal  treated,  tends  to  cleanse  the  metal  thor- 
oughly, the  titanium  having  an  affinity  for  oxygen  and 
Litrogeu.  ^Yith  carbon-free  alloy  no  carbides  are  formed 
and  all  the  titanium  is  available  to  the  steel  or  iron, 
resulting  in  an  exceptionally  dense  and  close-grained 
metal. 

Ferro-chromium,  60%,  has  a  very  wide  commercial  use 
and  many  steel  makers  prefer  it  to  the  low-carbon  elec- 


tric-furnace  product.  The  general  addition  of  ferro- 
chromium  would  be  about  the  same  as  for  pure  chromium. 

Ferro-vanadium,  either  23  or  40%,  is  used  in  prac- 
tically all  grades  of  tool  steel,  where  it  has  been  found 
that  vanadium  has  a  tendency  to  intensify  the  hardening 
and  toughening  elTeets  of  other  alloys.  Vanadium  is  also 
u.sed  in  steel  castings  that  are  subjected  to  high  static 
and  dynamic  loads.  Probably  in  from  50  to  75%  of 
the  locomotive  frames  the  metal  is  treated  with  about 
1/4%  of  vanadiuuL  In  locomotive  cylinders  it  has  been 
found  that  vanadium  will  close  the  grain  of  the  iron 
and  produce  better  castings.  In  steels  for  automobile 
parts,  such  as  gears,  axles,  crankshafts,  etc.,  this  alloy 
is  widely  employed.  The  usual  addition  of  vanadium  is 
about  1%.  For  high-speed  and  crucible  tool  .steels,  for 
automobile  steel  and  steel  castings  it  is  generally  about 
1/4%-     With  cast  iron  the  addition  is  usually  about  tV%- 

Ferro-boron,  so  far,  has  had  only  a  very  narrow  com- 
mercial field,*  although  lately  considerable  study  has  been 
given  to  the  use  of  boron  in  various  steels  in  the  hope  of 
ascertaining  the  field  for  this  element. 

Ferro-chrome-cobalt  is  used  in  chromium-coljalt  steels 
and  .some  inciters  prefer  it  to  using  cobalt  and  chromium 
metals  separately.  The  addition  of  this  alloy  is  the  same 
as  cobalt. 

Carbox-Free  Maxgan'ese  Alloys 

Manganese-titanium  is  generally  used  in  high-class 
bronzes,  where  it  has  the  advantage  of  the  strong  com- 
bination of  manganese  and  titanium.  It  is  a  very  string- 
ent deoxidizer  and  will  also  increase  the  physical  .strength 
considerably.  The  addition  of  alloy  is  generally  about 
1/4  to  3/4%'. 

Manganese-boron  is  used  for  the  same  general  work 
as  the  manganese-titanium  alloy  just  mentioned,  although 
boron  is  used  considerably  for  high-conductivity  copper 
castings.  It  is  used  under  the  same  general  conditions 
and  in  the  same  ratio  api)roximately  as  nianganese- 
titaniuuL 

Chromium-manganese  is  advantageous  for  certain 
classes  of  -n-ork  where  otherwise  chromium  would  ha\e 
to  be  used  separately.  It  dissolves  at  a  considerably 
lower  temperature. 

Manganese-aluminum,  25  to  75%,  is  a  new  develop- 
ment. This  is  made  from  the  98%  pure  manganese  and 
is  technically  free  from  iron  and  carbon,  both  of  which 
are  extremely  detrimental  in  aluminum  work.  This  al- 
loy dissolves  at  a  low  temperature,  and  its  usual  effect 
on  aluminum  castings  is  to  reduce  shrinkage,  close  the 
grain  and  increase  density.  Considerable  improvement 
in  strength,  without  appreciable  loss  in  ductility,  can  be 
obtained. 


ANALY.SES  OF  CARBON-FREE  METALS  AND  ALLOYS  (EXPRESSED  IN  PER  CENTS) 


Pure 

Mangane 


Cobalt- 
Copper 


Ferro- 
Chrome 
Cobalt 


Pure  Pure         Chromium-  Manganese-  Manganese- 

Cobalt        Chromium    Manganese        Boron         Titanium 
Balance         Balance 

Manganese.. ..97.     -98  Trace  70  60.0-620     54.0-53^0    „  „^  „  _ 

Aluminum...   0.25-0  50  0.10-0  25     0  25-0  50     0  25-0  50     0.10-0  25       10-15         5  0-6.0       0.25-0  50 
Slicion 0  50-0  76         Trace       0  25-0  50     0  10-0  25     0.25-0.50       0  5-10         3.0-^.0 


1  00-2  00 
Trace 
Trace 

97.0 


0  25-0.50     0.25-0  50 
Trace  Trace 

Trace  Trace 


0.5-1  0 


Iron 0.50-1  00         Trace 

Phosphorus.     0.10-0.25         Trace 
Sulphur       ...       Trace  Trace 

Cobalt 10  0 

Copper 89.0 

Chromium 98.0-99.0 

Boron 35  0 

Titanium 35.0 

Vanadium 

Arsenic None  

Nickel 1  IK)  


1.0-1.5 


0  50-0.75 
20.0 


30.0 


.40.0 
400 


0  25-0  30 

1  00-1  50     0.25-0  75  0  50- 

0  25-0  30     0.25-0  75  0  50-0  73 

Balance         Balance  Balance 

75.0-78.0     75.0  or  60  0        40  0 

Trace  Trace 

Trace  Trace 


0.23-0. 50 
1.0or6  0 
0.50-0.75 
Balance 

70.0 

Trace 

Trace 
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SYNOPSIS— A  ilcM-riplioii  of  the  inclhuih  em- 
ployed in  conrerting  the  largest  and  most  rural  of 
New  York  City's  five  horovglis  into  a  real  city; 
showing  how  a  comprehensive  city  jjlan  is  being 
worked  out  so  far  as  possible  within  legal  limita- 
tions and  complications. 

Tlie  Borougli  oi'  Queens,  New  York  City,  with  an  area 
of  117.4  sq.mi.,  is  the  largest  of  the  city's  five  boroughs. 
It  is  part  of  Long  Island  and  extends  from  the  East  Eiver 
and  Long  Island  Sound  on  the  west  and  north  to  the 
.Atlantic  Ocean  on  the  south. 

Previous  to  its  inclusion  within  the  corjjorate  limits  of 
the  City  of  New  York  (1898)  the  Borough  of  Queens, 
then  a  part  of  the  County  of  Queens,  comprehended  Long 
Island  City,  tlie  to\\ais  of  Flushing,  Jamaica  and  New- 
town and  part  of  Hempstead  ;  eight  incorporated  vil- 
lages— College  Point,  Flushing,  Whitestone,  Jamaica, 
Richmond  Hill,  Eockaway  Beach,  Arverne  and  Far  Eock- 
iiway;  and  numerous  unincorporated  communities. 

At  the  time  of  the  consolidation,  only  one  existing 
ma  1 1,  that  of  Long  Island  City,  containing  4741  acres, 
was  officially  accepted ;  of  the  remaining  70.370  acres, 
there  were  no  official  surveys  or  maps.  The  work  of  mak- 
ing these  surveys  was  begun  under  the  old  Board  of 
Public  Improvements  of  the  city,  in  accordance  with  the 
general  plan  of  making  complete  to])ogra]ihic  surveys  of 
all  the  boroughs. 

Until  1903  the  topographic  survey  work  in  Queens  was 
almost  wholly  of  a  preliminary  character.  The  triangula- 
tion  on  which  the  survey  of  the  Borough  of  the  Bronx 
is  based  was  extended  to  Queens,  and  numerous  triangu- 
lation  and  traverse  stations  were  established  there.  A  net 
of  levels  was  also  run,  establishing  benchmarks.  The  work 
of  these  years  proved  of  inestimable  value  when  the  work 
was  taken  up  in  Queens  as  a  problem  separate  and  dis- 
tinct from  the  other  boroughs,  following  the  abolishment 
of  the  Board  of  Public  Improvements  (1902),  when  topo- 
graphical survey  bureaus  were  established  in  all  the  bor- 
oughs. 

Work  of  the  Topogkaphical  Bureau 

Following  the  establishment  of  the  Queens  Topograph- 
ical Bureau,  a  comprehensive  line  of  work  was  deter- 
mined upon:  (1)  A  topographic  survey;  (2)  a  tenta- 
tive street  system  design  based  upon  the  topographic 
survey;  (3)  a  detail  property  survey  of  existing  streets 
and  their  demarkation  upon  the  ground  with  monuments 
as  well  as  the  demarkation  of  new  streets ;  (4)  a  final  ma]) 
laying  down  the  lines  of  all  streets,  their  widths  and 
grades,  and  the  linear  and  angular  dimensions  of  all 
blocks  as  determined  by  the  detail  property  survey  and 
by  computations. 

The  Bronx  triaugulation  system  has  for  its  axes 
of  coordinates.  Tenth  Ave.,  Borougli  of  Manhattan,  and 
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3S5th  St.,  Borough  of  the  Bronx.  The  Tenth  Ave.  axis 
is  28°  59'  13.5"  east  of  true  north;  the  325th  St.  axis  is, 
of  course,  normal  to  this.  These  axes  were  retained  by  the 
Topographical  Bureau,  and  to  them  all  its  coordinates 
still  refer.  Eventually,  however,  they  will  be  transformed 
to  the  triaugulation  system  of  Greater  New  York,  e.stab- 
lished  for  the  city  in  1908  by  an  officer  of  the  United 
States  Coast  and  Geodetic  Survey  (see  Engineering  News, 
May  21,  1903,  page  456^ 

TopoGUAPiiic  Survey  Methods 

The  nucleus  of  control  for  the  topographic  survey  was 
the  traverse  and  level  net  tliat  the  old  Board  of  Public 
Improvements  had  spread  over  the  borough.  Most  of  the 
traversing  was  done  with  50-  and  100-ft.  tape  catenaries, 
])rovided  with  handles  for  adjustment  to  tension  and  tem- 
l)erature.  At  frequent  intervals  the  tapes  in  service  were 
compared  with  one  standardized  at  Washington.  All 
measurements  were  made  twice  and  required  to  check  with- 
in 0.02  ft.  in  1000  ft.  Angles  were  turned  24  times 
(angle  12,  explement  12,  .each  6  times  with  the  telescope 
erect  and  6  times  with  the  telescope  inverted).  The 
closures  were  Avithin  ~Jf  sec.  j 

Levels  were  run  with  common  wye  levels  and  ordinar}- 
target  rods,  reading  to  0.001  ft.,  with  foresights  and 
backsights  ecjualized,  225  ft.  being  taken  as  the  criterion 
for  a  proper  sight.  Tm-o  rods  were  used  and  each  was 
read  separately  on  every  turning  point  and  benchmark. 
The  operation  was  then  repeated  with  a  new  setup  of  the 
level  in  approximately  the  same  position.  The  mean  of  all 
the  readings  was  taken  as  final,  and  in  a  given  run  the  al- 
lowable error  was  0.02  V  distance  in  miles. 

Nearly  all  topography  was  taken  with  planetables.  Thi.« 
work  is  now  complete,  but  at  its  height  seven  planetable 
parties  were  in  the  field,  composed  of  six  men  each.  A!) 
planetable  work  is  to  a  scale  of  1  in.  =  80  ft. ;  each  sheef 
covering  a  strip  of  country  2,000  ft.  wide,  and  of  variable 
lengths,  depending  on  conditions.  On  each  sheet  were 
first  drawn  the  range  and  traverse  lines  in  blue  and  green 
respectively ;  the  range  lines  were  500  ft.  apart. 

In  the  fieldwork  there  were  few  departures  from  con- 
ventional methods.  The  purpose  of  this  survey  was  to 
gather  data  necessary  for  the  design  of  a  street  system, 
so  accuracy  and  speed  were  the  prime  requisites.  Aecu- 
I'acy  in  the  determination  of  existing  street  lines  was  of 
jiaramount  importance ;  next,  buildings  and  contours. 
The  latter  were  of  5-ft.  intervals,  and  were  run  out  in  the 
field.  To  do  this  a  level  was  used  in  conjunction  with 
the  planetable  niid  two  oi'  sometimes  three  rodmen  were 
employed. 

As  soon  as  a  planetable  sheet  was  completed,  it  was] 
turned  into  the  office,  where  it  was  transferred  in  toto 
to  mounted  sheets,  31x53  in.,  representing  an  area  of 
2,000x4,000  ft.,  or  183.6  acres.  For  many  purposes  a  scale 
of  80  ft.  to  the  inch  is  too  great,  so  these  sheets  were 
Ijantographed  down  to  a  .scale  of  1  in.  =  200  ft.,  on 
iiioiijited  sheets  of  the  same  size  as   I'or  the  other  scale. 
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'J'licse  sheets  then   iiicludr,!  iin  area  of  ."iOOOx  10,000  ft., 
or  IMS  acres. 

Tracings  arc  made  of  these  200-ft.  topographic  sheets 
and  prints  taken;  tiiese  are  matched  and  ])asted  together 
until  they  conijirehcnd  a  hirge  area.  This  asseni!)k'd 
]>rint  serves  as  a  study  phit,  wherewith  to  work  out  the  de- 
sign of  a  street  and  grade  system. 

Design  of  the  Boiiouoii  Stkekt  System 

In  designing  the  street  sy.stem  of  Queens,  the  engineers 
of  the  Topographical  Bureau  have  recognized  from  the 
iirst  tluit  a  great  influx  of  ])opulation  would  follow  ade- 
quate transit  connections  with  Manhattan  and  Brooklyn, 
and  have  attempted  to  design  a  .street  sy.'iteni  that  would 
weld  together  the  multitudinous  existing  streets  into  a 
comprehensive  and  liarmonious  whole,  in  anticipation  of 


used  when  the  street  jjlan  of  old  New  York  City  was 
laid  out  in  the  first  decade  of  the  Nineteenth  Century,  and 
to  these  widths,  especially  the  former,  l)oth  puhlie  and 
private  streets  have  been  opened,  although  in  a  number 
of  instances  parsimonious  real  estate  promoters  used  a 
lesser  width. 

In  designing  the  street  system  for  the  Borough  of 
Queens,  fiO  ft.  and  100  ft.  have  been  the  widths  commonly 
used,  although  intermediates  have  been  freely  admitted. 
Two  nuirked  cxception.s,  involving  the  use  of  greater 
widths,  de.servc  special  attention  :  Queen's  Boulevard,  ex- 
tending from  the  Queensboro  Bridge  to  Jamaica,  a  dis- 
tance of  nearly  si.x  miles,  is  to  be  the  widest  street  in  the 
Borough — 200  ft.  The  city  has  already  acquired  title  to 
the  right-of-way ;  its  physical  treatment,  however,  due  to 
its   exceptional   width,   is   as  yet   only   partially   deter- 
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>uch  development.  Queens  has  offered  little  leeway  to  ap- 
ply idealistic  principles  of  cit}'  planning. 

On  the  as.senibled  prints  of  the  reduced  planetable 
sheets  careful  study  of  the  undeveloped  areas  is  made 
to  determine  their  proper  street  treatment,  and  of  the 
developed  areas  to  determine  the  streets  that  shall  be 
widened  and  those  that  shall  be  discontinued. 

For  the  undeveloped  areas  blocks  300x600  ft.  are  freely 
used,  with  the  long  dimension  parallel  to  the  trend  of 
)irobable  greatest  tralBc.  This  size  of  block  gives  48  lots, 
■2.-)xl0O  ft.,  or  60  lot.*,  20x100  ft.,  the  lot  dimensions  com- 
mon in  New  York,  ^^lien  conditions  require  blocks  of 
other  dimensions  or  of  irregular  shape,  the  aim  is  to  obtain 
the  greatest  possible  number  of  lots  100  ft.  deep,  for  this 
depth  of  lot  seems  peculiarly  adapted  to  New  Y^ork's 
needs — a  greater  depth  not  appreciably  increasing  values, 
but  a  lesser  depth  materially  decreasing  them. 

New  York  seems  to  have  adapted  itself  to  streets  60  ft. 
wide  and  avenues  100  ft.  wide.     These  were  the  widths 


mined.  If  present  plans  mature,  Grand  Central  Parkway, 
150  ft.  wide,  will  extend  from  Queen's  Boulevard  near  its 
Jamaica  terminus,  eastward  (atop  the  "backbone"  of  Long 
Island,  affording  in  places  a  view  of  both  Long  Island 
Sound  and  the  Atlantic  Ocean)  to  the  boundary  of  the 
City  of  New  Y'ork,  a  distance  of  about  Ti/^  miles. 

Adjusting  Street  Grades  to  Topography 

The  fixing  of  street  grades  has  not  been  difficult  from 
a  topographic  viewpoint.  The  topography  of  Queens  is 
not  rugged,  and  in  only  a  few  sections  is  it  necessary  to 
observe  contours  in  locating  streets.  With  new  streets, 
drainage  and  a  minimum  of  earthwork  are  the  governing 
considerations. 

With  existing  streets,  difficulties  are  frequent,  because 
of  the  economic  necessity  of  recognizing  improvements 
already  installed.  It  is,  of  course,  impossible  always  to 
hold  present  grades,  but  in  most  cases  a  careful  study 
will  reveal  means  whereby  it  may  be  done  or  at  least  close- 
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ly  approximated.  Crown.«  vitliin  the  hlock  will  often 
iiecompli.sh  the  desired  purpose. 

In  tixinf;  grades  tlio.se  at  curb  and  house  lines  should 
he  officially  established  as  well  as  those  at  center  line; 
otherwise  discrepancies  will  occur  at  these  points  by  rea- 
.-on  of  surveyors  using  different  methods  of  interpreting 
the  center-line  grades. 

At  the  time  of  designing  the  street  system,  areas  whose 
natural  topography  suggest  their  adaptability  to  park  pur- 
]ioses  are  set  aside.  But  the  city's  present  policy  of  assess- 
ing tlie  cost  of  its  park  purchases  upon  the  limited  area  es- 
pecially benefited  is  not  propitious  to  the  early  acquisition 
of  these  lands  for  parks.  There  is  nothing  to  ])revent  tlie 
owners  of  these  areas  proposed  as  parks  by  the  Topograph- 
ical Bureau  from  subdividing  them  into  building  lots  or 
otherwise  disposing  of  them;  thereby  augmenting  their 
(ost  and  tlie  difficulty  of  their  purchase  when  congestion 
of  population  will  Jiave  made  their  acquisition  still  more 
desirable. 

AViDENING  THE  EXISTING  STREETS 

The  design  of  a  practicable  street  system  requires 
the  widening  of  many  existing  streets  and  the  discontinu- 
ance of  others.  The  experience  of  the  Topographical  Bu- 
reau with  such  streets  has  not  been  very  satisfactory. 
On  the  first  designs  prepared,  the  number  of  widened  and 
discontinued  streets  shown  was  plentiful,  but  the  accom- 
plishment of  these  improvements  was  defeated  in  most 
cases  by  the  property  owners  or  by  legal  difficulties.  The 
result  was  that  for  several  sections  the  street  design  had 
to  be  entirely  recast  to  incorporate  some  old  road,  or  to 
hold  existing  streets  to  their  present  width. 

The  cost  of  widening  a  street  in  New  York  City  is 
now  a  matter  of  local  assessment ;  consequently  property 
owners  are  bitterly  oppo.^ed  to  all  street  wideniugs,  al- 
though tacitly  admitting  the  wisdom  of  such  procedure. 
They  view  wide  streets  as  a  benefit  to  the  whole  commun- 
ity and  clamor  to  have  a  large  portion  of  the  cost  placed 
upon  the  city  at  large  (a  practice  that  obtained  in  past 
instances)  or  the  scheme  abandoned,  a  prerogative  that  a 
majoritj'  of  those  affected  can  exercise. 

An  arbitrary  rule  of  the  City  Board  of  Estimate  and 
Apportionment  is  that  streets  of  a  length  greater  than 
1500  ft.  sliall  be  at  least  60  ft.  wide.  This  rule  cannot  be 
rigorouslv  applied.  .Many  streets  of  a  lesser  width,  usu- 
ally 50  ft.,  are  of  purely  local  importance  and  can  never 
l>ecome  important  traffic  streets.  The  widening  of  sucli 
streets  is  always  protested  by  property  owners. 

In  other  cases,  streets  of  lesser  width  have  been  exten- 
sively improved  with  buildings,  and  damage  claims,  were 
the  street^s  ■widened,  would  be  prohiljitive;  and  as  tliei-e  is 
no  law  in  New  \''ork  making  it  oliligatory  for  new  IjiiIM 
ings  to  observe  widened  lines,  these  streets  miisl  lie  mii- 
tinued  at  their  present  width. 

The  determination  of  what  streets  shall  be  widened,  ami 
whether  the  widening  shall  be  on  lioth  sides  or  only  one, 
are  matters  that  require  a  tliorough  in\estigation  in  each 
instance.  Where  no  buildings  are  affected  it  is  usually 
best'to  divide  the  widening  equally  lietween  botli  sides, 
otherwise  the  lots  on  the  widened  side  may  In'  so  niiiliii:illy 
shortened  as  to  seriously  impair  their  value.  Wlieie  luiiliU 
ings  have  to  be  moved  or  removed  eeonoiuy  will  generally 
require  that  the  widening  he  all  on  one  side,  except  in  tlie 
widening  and  straightening  of  old  ronds,  uliere,  by  shill- 


ing from  side  to  side,  it  is  often  possible  to  avoid  build- 
ings. 

Discontinuing  Existing  Steeets 

The  discontinuance  of  an  existing  street  is  difficult. 
The  statute  law  relating  to  the  discontinuance  of  streets 
in  New  York  City  is  most  comprehensive  in  phraseology. 
Init  is  applicable  to  only  a  few  streets.  In  brief  it  vests  in 
the  proper  local  authorities  full  power  to  discontinue  all 
streets  necessary  effectually  to  secure  and  preserve  regular- 
ity and  uniformity  in  a  general  and  permanent  street 
system.  It  states  that  upon  the  filing  of  an  official  maji 
establishing  a  permanent  street  system  for  a  section 
the  streets  shown  thereon  are  the  only  lawful  streets. 
and  that  the  fee  owner  of  a  street  not  shown  thereon  ma\- 
inclose,  use  and  occupy  the  area  as  fully  as  if  it  had  never 
been  a  street,  if  not  then  in  use,  or  if  in  use,  upon  the  day 
a  permanent  street  is  physically  opened  to  take  its  place. 

Seen  from  an  engineer's  viewpoint  the  leeway  allowed 
l)y  this  law  for  the  discontinuance  of  a  street  at  variance 
with  a  proper  street  plan  is  all  that  could  be  desired ; 
but  from  a  legal  viewi)oint  it  is  beset  with  many  difficul- 
ties. Its  weakness  lies  in  its  failure  to  provide  a  prac- 
ticable disi30sitiou  of  the  street  upon  its  discontinuance. 
And  what  is  true  of  this  law  is  true  proljably  of  any 
law  that  can  be  evolved  for  the  case. 

Who  Is  the  Fee  Owner  of  a  Street? 

It  is  all  very  well  to  say  that  the  fee  owner  may  inclose, 
use  and  occupy  the  area  as  if  it  had  never  been  a  street ; 
but  who  is  the  fee  owner? 

The  reversion  of  a  street  upon  its  discontinuance  to  the 
fee  owner  thereof  as  provided  by  this  law  is  possible  and 
equitable  only  when  the  fee-ownership  of  the  abutting 
property  upon  both  sides  is  in  the  same  person,  or  in  per- 
sons in  full  sympathy  and  accord  with  one  another,  whicli 
is  seldom  the  case. 

To  determine  the  fee  ownership  of  a  street  is  often 
impossible  because  the  fee  is  lost  either  in  the  incomplete- 
ness or  in  the  total  absence  of  an  official  chronicle  of 
its  succession  from  the  patents  of  Holland  and  England. 
To  the  streets  that  date  from  the  Dutch  occupation  of 
New  Amsterdam  (New  York)  the  fee  title  is  acknowl- 
edged to  be  in  the  city.  But  to  the  streets  that  date  to  the 
sovereignty  of  England,  the  city  claims  only  an  easement 
title.  In  the  case  of  streets  that  date  from  American  In- 
dependence no  generality  is  possible,  fee  or  easement  titles 
being  acquired  according  to  the  idiosyncracy  of  each  com- 
munity or  to  individual  whim  if  privately  opened  and  ten- 
dered to  the  authorities. 

KsiAHLisHiNti  Identity  of  Streets 

To  ilisiuiitiuLie  any  street  olhei'  tliaii  one  whose  fee 
is  in  llic  almtting  owner  is  (|Liiie  impossible — in  the 
la.-e  lit  the  (lid  Duteli  streets,  because  of  the  absence  of 
all  data  enncliisively  establishing  their  identity  and  de- 
lining  tliem  by  liearings,  distances  and  widths;  with  the 
fMii;li-h  streets  there  is  the  same  ab.-^ence  of  dimensions. 
Tlieii-  identity.  h(iwe\cr,  is  |iossllile  as  there  is  extant  an 
excellent  niii|i  lit  Neu'  \iiyk  and  Staten  Island  and  a 
])(irti(in  (it  Lung  Island,  niaile  in  K.sl  liy  General  Sir 
Henry  (Mintun,  Ctnnmander-in-Cliief  of  tlis  MajestyV 
Forces,  then  occupying  New  York.  By  eliminating  from 
this  map  the  few  streets  of  possible  Diiteli  origin,  we  have 
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Fruni  the  I  l.isi'  (if  the  Kovoliitmn  1..  alimit  llic  cinl  of  tlic 
lirst  halt'  of  till'  Niiietwiitli  Cnitiirv.  .-tri'ct  ivionls  aiv 
M'l'V  iiu'iiiiiT  anil  uiisatisractiirv.  Willi  tln'  i'\(c|ili(iii  nl'  the 
ivuulariy  iiiciiriioratcd  tunipiki's,  |iniiif  u(  streets  cn-iiiinai- 
ili^'  ilni-iiii;'  tills  |uTi(i(l  is  arri\c(l  at  iiidic  1i\  a  jn'occss  iif 
cliiliiiiatiiiii  lliaii  liy  rccdi-ilcd  cn  iilciicc.  land  lirinu'  (il'  Icki 
-mall  \alnc'  tci  warrant  any  clalMii'atc  strrct  iipriiinu  |>ro- 
..•(lurr. 

r.ci^inninu'  witli  alioiit  the  lattrr  half  nf  tlir  Xinclfciilli 
Century,  land  \aliirs  lic-aii  t(i  rise  rapidly,  ami  where 
streets  were  tipened  li\  the  ant  Imrit  ies.  the  statutory  le^al 
re(|uirenieiits  wei-e  cihserved.  ('(iiiseipieiil  1\  -ur\evs  and 
deseriptiiins  nl'  a  inure  uv  K'ss  sat  islaelin-)  nature  are  mat- 
ters (if  record  I'or  these  streets,  where  the  iv(  ord>  liaM'  iml 
heell  lost.  liesiiles  the  streets  reeiilarly  opened  hy  the 
authorities,  most  ol'  tiiose  pri\ately  opened  hy  i-eal-estate 
promoters,  tlii'oufj'h  the  suhdi\isiiui  of  aerea^ic  into  hnild- 
illS  lots,  also  (late  rroiii  this  period.  The  tiled  plots  of 
these  subdivisions  in  the  e(!Uiity  clerk's  ollice  are  \ery  com- 
plete, antl  the  dimensions  tliev  ,i;ive  ,are  dependalile. 

The  diseoiitinuanee  of  any  of  these  streets  would  ol' 
course  work  hardship  to  the  almttini;-  owiiei-s,  though  in 
the  case  of  streets  orin'inally  private  there  is  no  iniplieil  oh- 
ligation  on  the  par^  of  the  authoi'ities  as  to  theii-  pei-ma- 
iieney;  but  there  is  on  the  part  of  the  persons  who  pri- 
vately opened  them.  AYhile  the  city  may  oIVk  tally  dis- 
continue a  street,  its  fee  owner  cannot  take  physical  i)(i- 
session  of  it,  because  he  has  ]iarted  with  an  easement  in 
it  to  every  pei'son  to  whom  ln'  lias  sold  |n-operty  fronting 
upon  it. 

Some  Gujuixg   Piuxi'Iim-es 

It  must  always  he  borne  in  mind  that  the  cost  of  anv 
change  in  the  grade,  width  or  alignment  of  an  existing 
street  will  be  a  tax  upon  the  conununity,  usually  levied 
I  directly  u])on  property  owners  in  the  immediate  vicinity; 
l)erhaps  very  poor  people  struggling  to  own  a  home 
;;nd  already  heavily  burdened  with  mortgages  and  general 
taxes.  Unless  of  obvious  necessity  or  palpable  advantage 
the  width  and  grades  of  existing  streets  should  be  held,  for 
iigainst  the  opposition  of  affected  i)ro])erty  owners  the  ac- 
I  omplishment  of  changes  is  impossible. 

The  exception  to  this  statement  is  the  old  arterial  high- 
ways. Their  continuance  as  nrhan  streets  at  their  exist- 
ing widths  and  grades  is  quite  out  of  the  questicui.  and 
their  discontinuance  is  jirecluded  hy  the  almost  certain 
confusion  of  their  fee  title;  so  they  must  be  developed 
and  utilized  to  the  best  advantage.  Tiiis  will  usually  be 
found  to  be  their  continuance  as  arterial  thoroughfares, 
for  as  originally  laid  out,  they  probably  represent  the  line 
of  least  resistance  between  the  several  connnunities  which 
they  serve. 

The  experience  of  the  TopoLcrapbieal  F>nreau  has  shown 
that  the  best  mode  of  treating  these  old  highways  is  to 
widen  them,  improving  their  alignment  and  grades,  and 
use  them  as  axes  from  which  to  extend  rectangular  street 
systems.  In  their  widening,  however,  care  must  he 
taken  to  include  the  lines  of  the  old  highway  entirely  with- 
in those  of  the  new,  for  otherwise  there  will  he  left  a 
^trip  of  the  old  street  between  the  new  and  the  al)utting 
jjrivate  property,  the  fee  title  to  wliic-h  niav  be  imjiossible 
of  adjudication. 

A  second  article  will  describe  the  engineering  work  done 
in  establishing  the  predetermined  city  plan,  of  which  the 
aci  ompianving  illustration  is  tyjiical. 


IXC     .\H\VS  (ill 

Costls  off  112=  aEad  I16=.Ffto  E^emigtllhs 
of  Cas(t=K2»OEa  Pipe  E<,®i5dl 

^.^    !■'.  C.  K'innoins" 

When  the  inanufaclnre  of  l(l-ft.  lengths  of  cast-irini  pipe 
was  undertaken  hy  the  .\inerican  Cast  Iron  I'i])e  (!o.,  of 
liirniinghani,  .\la..  a  vcar  m-  iikuc  ago,  it  was  appari'iillv 
I'egardeil  hy  other  maniilact  iircrs  id'  ibis  cominoilily  as  a 
more  or  less  hazardous  business  innovation,  and  by  users 
of  last-iron  pipe  as  somewhat  of  an  experiment,  llolli 
classes  seem  to  have  been  unaware  of  the  fact  that  the 
nianiifaetiire  of  Hi-I't.  lengths  of  cast-iron  ]upe  ha-  lom; 
since  lieeii  successfully  prai-ticed  on  the  Continent  of 
I'hiropc. 

In  the  hope  of  stiniiilaliiig  argument  on  a  ^iilije  t  that 
is  of  iniportaiici'  to  u>ers  of  cast-iron  pipe.  I  suhjoin  iln' 
following  cost  ligures,  of  laying  both  \:>-  and  |r,-ft. 
lengths  of  pi|>e.  The  figures  given  are  complete  as  to  all 
details  of  the  work,  exeeiit  overhead  charges  (interest, 
depreciation  of  tools,  siiperiuti'iidencc.  I'te.  ).  It  should  be 
remembered  that  all  co>ts  lluctate  with  the  wages  and  elh- 
cieiicy  of  skilled  and  unskilled  lahor,  the  character  of  the 
work  demanded,  and  other  local  conditions. 

The  wage  scale  was  $1  for  skilled  labor,  $3  I'or  un- 
skilled, and  .$r).r)()  for  teams,  all  working  8  hr.  per  day. 
Lead  cost  $0,011.")  and  liem]i  cost  $0.05  per  lb.  The 
trenches  were  '^0  in.  wide  and  had  depths  of  28  in.  for  lb.' 
-f-in.,  and  :50  in.  I'oi'  the  (l-in.  pipe,  and  bell  holes  at  inter 
vals  of  ]•■!  and  Hi  ft.,  according  to  which  length  of  pipe 
was  being  used.  The  soil  v\as  a  sandy  loam.  ShoriiiL''  v\.is 
not  required,  and  there  was  no  macadam  or  pavement. 
The  backfilling  was  done  with  a  scrajier  and  the  vvatis 
lamping  and  crowning  hy  hand  lahor. 

Table  1  gives  general  comparative  data  for  the  pipe 
alone,  and  Table  3  gives  field  costs  for  the  pipe  in  jilace. 
The  figures  are  for  unbroken  runs  of  pipe  ;  that  is,  sjiecials, 
hydrants  and  valves  have  been  omitted,  since  tlicse  varv 
with  almost  everv  job. 

TABLE    1.     GENERAL   DATA    FOR   4-   AND    6-IN     r.VST-IRON 
I'IPE  IN   12-   AND  16-FT.  LENGTHS 

Cost  of  Pipe, 

Approx.  Total  I'\ti.b. 

Diam.,   Lengtli.   Weight  per  Total  Weight,      .\t      At  Den- 

In.  Ft.        Length,  Lb.   Lengtlis,  Ft.      Tons      Shop   tination 

-t  12  260  40,000  434,0      $20.40     $33.40 

1  ir.  340  40,000  425,0        21,40       34.40 

!•  12  400  4,000  66,6        18,40       31.40 

!'■  Hi  .'■20  4,000  65.0        19.40       32.40 

T.\BLE   2.     FIELD  COSTS  PER   FOOT  OF  LAID  PIPE 

4  in.x  12  ft.    4  in,xl6  ft,    6  in.x  12  ft,   6  in  x  16  ft. 

Fob     Uestination,,    $0,3623  $0,3655  $0.522S  $0.5205 

I  iistnlMtM.ii     0054  ,0053                 .0083  ,0081 

■r Iiiii^      0576  ,0576                 .0600  ,0600 

l..nih^   ,  11.1  cutting        ,0120  .0112               .0184  ,0171 

V:oii    ,onl    lead 0316  .0237               ,0431  ,0324 

Fuel     0033  ,0024                 ,0046  ,0035 

Yarning  and   load- 
ing     0045  ,0037                 ,0067  ,0050 

Bell    holes 0166  ,0125               ,020s  ,0156 

Calking*    0062  ,0046               .0091  ,0070 

Te.stingt    0051  ,004,S                ,0059  ,0054 

Baclsflllingt 0216  ,0215               ,0225  ,0223 

Totals    $0,5262  $0,5128  $0.7222  $0.7029 

*A11  calliing  was  done  by  hand.  tTesting  includes  touch- 
ing up  or  repouring  defective  Joints.  tBackfilling  includes 
tamping. 

CDMI'ARATIVE   SUMM.A.RY   OF   COSTS 
Total  Pipe 

Lliam..  In.      Length,  Ft.       Length,  Ft.       Cost  per  Ft.       Total  Cost 
4  40,00n  12  $0.5261  $21,048 

4  40,000  16  .512S  20,512 

Difference     $0.0133  $536 

6  4,000  12  $0,7222  $2,888 

6  4.IHMI  ir.  ,7029  2,811 

Difference     $0,0193  $77 

*ConsultinK  I'In.yineer,  Marsh-Strong  BIdg.,  Los  ,\ngelea, 
Calif, 
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>■)  .\  ursJS — ]Vitli  the  experience  gained  in  builJ- 
('«(/  and  maintaining  4,000,000  sq.yd.  of  asphalt 
pavement,  the  engineers  of  Kansas  City,  Mo.,  have 
developed  specifications  and  tests  for  asphaltic 
cement  which  are  simple  and  easily  understood, 
and  ivhich  are  truly  open  specifications,  in  that 
they  pass  all  asphaltic  cements  which  service  shows 
mahes  satisfactory  pavements. 

Within  the  past  ton  years  a  large  number  of  asphaltiL- 
cements,  including  various  natural  bitumens,  the  l)lown 
oils  and  manufactured  asphalts  have  been  placed  on  the 
market.  Municipal  engineers  have  been  confronted  vcith 
the  problem  of  selecting  the  good  and  discarding  the  bad. 
When  the  almost  infinite  variety  of  mixtures,  fluxes  and 
degrees  of  refinement  are  considered,  the  difficulty  of 
making  a  proper  selection  is  apparent. 

Within  recent  years  considerable  progress  has  been  made 
toward  standardizing  asphalt  tests,  but  although  the 
majority  of  cities  use  a  so-called  "open"  specification, 
there  is  little  agreement  except  on  a  few  of  the  older 
tests.  This  condition  is  caused  largely  by  those  who  sell 
asphalt.  Unlike  cement  and  brick  manufacturers,  who 
liave  been  untiring  in  their  efl'orts  to  standardize  tests 
for  their  materials,  the  asphalt  interests  have  been  con- 
stantly fighting  for  advantage  over  one  another. 

The  asphalt  companies  are  responsible  for  the  ten-year 
maintenance  guarantee;  they  have  argued  that  so  long  as 
they  were  to  keep  the  pavement  in  repair  for  ten  years 
the  quality  of  the  materials  to  be  used  should  be  left 
to  them.  Where  intelligent  supervision  and  care  were 
exercised  by  the  contractor,  the  early  asphalt  pavements, 
as  a  rule,  were  satisfactory,  for  they  were  all  built  on  the 
results  of  experience  with  one  kind  of  asphalt.  When  it 
became  necessary  or  desirable  to  use  other  kinds  of  asphalt, 
it  was  found  the  former  criteria  did  not  always  hold. 

Kans.\s  City  Experience 

Kansas  City,  Mo.,  has  maintained  open  specifications  on 
asphaltic  cement  for  the  past  ten  years.  The  original 
specifications  as  written  by  Dr.  AYalter  M.  Cross,  city 
chemist,  are  quoted  in  full  in  the  appendix  of  the  1908 
edition  of  Richardson's  "The  Modern  Asphalt  Pavement." 
It  will  be  noted  that  no  requirements  are  imposed  on  the 
contractor  as  to  the  kind  of  "raw"  asphalt  or  flux  used, 
but  that  certain  tests  are  prescribed  for  the  asphaltic 
cement  used  in  the  paving  mixture,  and  that  any  as])halt 
])assing  these  tests  may  be  used,  provided  it  shall  have 
been  successfully  used  in  the  paving  industry  under  similar 
conditions  for  four  years  prior  to  the  letting  of  the 
contract. 

This  idea  of  dealing  only  with  the  finished  product 
and  fixing  requirements  for  the  asphaltic  cement  as  it 
enters  the  wearing  surface  mixture  has  since  been  suc- 
cessfully maintained  in  the  Kansas  City  specifications. 
With   the  addition   of  the  ductilitv  and  viscositv  tests. 


•Assistant  City  Engineer,  Kansas  City,  Mo. 


about  8  and  6  yr.  ago  respectively,  tlio  requirement  as  to 
prior  use  of  the  material  was  di-opped  and  asjihaltic  cement 
is  now  accepted  for  paving  pur])oses  ou  the  basis  of  a 
series  of  laboratory  tests  only. 

Kansas  City  Specificatioxs 
The  present  specifications   read  as   follows: 

Asphaltic  Cement — The  asphaltic  cement  used  in  the  wear- 
ing surface,  when  considered  apart  from  the  mineral  matter 
which  it  may  contain,  shall  have  the  following  character- 
istics: 

It  shall  be  free  from  water  or  decomposition  products. 
The   various   hydrocarbons   composing    it   shall   be   present 
in   homogeneous   solution,    none   of  oily   or  granular  character 
being  present. 

It  must  be  of  such  consistency  that  at  a  temperature  of  23 
deg.  C.  a  No.  2  needle,  weighted  with  100  grams,  will  not  in 
5  sec.  penetrate  more  than  9  nor  less  than  4%  mm.  The 
exact  penetration  shall  not  vary  more  than  0.4  mm.  from  that 
fixed  by  the  city  engineer  within  the  limits  specified.  The 
No.  2  needle  referred  to  is  a  common  sewing  needle  about  1 
mm.  in  diameter  and  tapering  uniformly  to  a  sharp  point  for 
1    cm.    of   its   length. 

Twenty  grams  of  it  shall  not  lose  more  than  3  per  cent,  in 
weight  upon  being  maintained  at  a  uniform  temperature  of 
165  deg.  C.  for  5  hr.  in  a  cylindrical  vessel  3  in.  in  diameter 
and  1  in.  high. 

Twenty  grams  of  it  shall  not  lose  more  than  6  per  cent, 
in  weight  upon  being  maintained  at  a  uniform  temperature 
of  205  deg.  C.  for  5  hr.  in  a  cylindrical  vessel  3  in.  in  diameter 
and  1  in.  high. 

It    shall    be    soluble    in    chemically    pure    carbon    bisulphide 
(CSa)  at  air  temperature  to  the  e.xtent  of  at  least  95  per  cent. 
It    shall    not    contain    more    than    iV«    per    cent,    of   carbon- 
aceous matter  insoluble  in  chemically  pure  carbon  bisulphide, 
at  air  temperature. 

It  shall  be  soluble  in  S5  deg.  Be.  petroleum  naphtha,  air 
temperature,  to  the  extent  of  not  less  than  65  per  cent,  and 
not  more   than   72^    per  cent. 

Its  solubility  in  carbon  tetrachloride  shall  not  be  more 
than  1%  per  cent,  less  than  its  solubility  in  carbon  bisul- 
phide— both  tests  being  made  at  air  temperature. 

It  shall  show  of  fixed  carbon  not  more  than  15  per  cent. 
It  shall  show  a  flashing  point    (New  York  State  closed  oil 
tester)   of  more  than   175  deg.  C. 

Its  viscosity  at  a  temperature  of  0  deg.  C.  shall  not  be  less 
than  0.15  grams.  Viscosity  of  asphaltic  cement  by  the  terms 
of  this  contract  shall  mean  the  number  of  grams  of  asphaltic 
cement  that  will,  in  4  hr.,  be  forced  through  a  circular  orifice 
1.0  cm.  in  diameter  by  a  pressure  equal  to  th.it  exerted  b>-  a 
column  of  mercury  150  cm.  high.  The  asphaltic  cement  dur- 
ing this  test  shall  be  contained  in  an  iron  cylinder  42  mm.  in 
diameter  and  100  mm.  high,  and  the  thickness  of  the  plate 
through  which  the  orifice  is  made  shall  not  be  more  than  2.0 
mm. 

Its  ductility  at  a  temperature  of  25  deg,  C,  shall  be  not 
less  than  15  cm.  [The  minimum  until  recently  was  10  cm.] 
Ductility,  by  the  terms  of  this  contract,  shall  be  understood 
to  mean  the  distance  in  centimeters  that  a  cylinder  of  the  as- 
phaltic cement,  1  cm.  in  diameter,  can  be  d:-awn  out  at  the 
rate  of  1  cm.  per  min.  The  drawing  out  shall  be  accom- 
plished by  means  of  two  similar  cups  cylindrical  in  form,  of 
inside  diameter  of  about  3  cm.,  open  at  one  end  and  having  a 
concentric  orifice  1  cm.  in  diameter  through  a  circular  plate 
not  more  than  0.5  mm.  thick,  which  covers  the  other  end.  To 
make  a  determination,  one  of  the  cups  is  placed  on  a  smooth 
surface  with  the  open  end  down.  The  other  cup  is  then 
placed  on  top  of  the  first,  with  the  open  end  up,  so  that  the 
1-cm.  orifices  coincide.  The  hot  asphaltic  cement  is  poured 
into  the  top  cup  slowly,  so  as  to  fill  both  cups  completely. 
The  temperature  of  the  asphaltic  cement  is  then  cooled  to  the 
temperature  of  25  deg.  C,  and  the  cups  are  pulled  apart  at  the 
rate  of  1  cm.   per  min. 

The  asphaltic  cement  used  under  this  contract  must  not 
be  changed  as  to  the  brand,  kinds,  proportions  and  qualities 
of   the   ingredients   during   the   progress   of   the    work. 


Septenihcr  ;!(),   1!)1.' 
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All  of  the  tests  except  the  diutility  ami  viseositv  tests 
are  familiar  to  paviiiji  enjrineers  ami  ihemists,  are  ])('r- 
fornied  in  airortlaiiee  with  tlic  hest  praetiee  of  standard 
laboratories  and  re(|uire  no  further  exjilauation. 

Mirriions  and  Ai-i-ahatis  I>i:soi!ii!i:i) 

The  a])paratus  for  uiakinp:  the  diietility  tost  is  of  an 
inexpensive  design  developed  hy  Dr.  Cross  and  has  some 
rather  striking  features.  Two  brass  eylindrical  eups  about 
:>  em.  in  diameter  and  il  em.  deep  have  a  hole  1  em.  in 
diameter  liored  through  the  eenter  of  the  bottom  of  each 
and  reamed  out  at  a  wide  angle  from  the  inside  so  that 
the?  thiekness  of  the  jilate  bottom  at  the  edge  of  the  hole 
is  1,2  mm. 

In  making  the  test  the  open  end  of  one  eup  is  titted 
over  a  short  rubber  cylinder  whieh  is  embedded  in  a  lead 
weight,  the  other  eup  is  placed  on  top  of  the  first  so  that 
the  orifiee*  cxaetly  coincide  and   the  two  ru\t<  nvi'  filled 


aie  ]iulled  apart  at  the  rate  of  1  em.  per  niin.  As  soau 
as  the  line  thread  of  asphalt  is  seen  to  break  and  waxc 
in  the  water,  the  metronome  is  stopped  and  the  distance 
between  faces  of  clips  is  measured. 

.V  metronome  with  a  strong  spring  should  he  selected, 
and  even  then  it  is  sometimes  necessary  to  hel])  it  along 
at  first  to  get  the  cu])s  stai'ted  apart.  The  eups  arc 
carefully  nnichined  and  ])olishcd  so  as  to  set  tight  against 
each  other.  The  jar  used  is  a  heavy  glass  cylinder  about 
3  in.  (4'/;  in.  would  he  better)  in  diameter  and  3(!  in. 
long  jdaced  in  a  round  can.  The  bottom  is  sealed  by 
]>ouring  asplinlt  in  the  sjiace  lietween  the  can  and  tic 
glass.  ' 

.\i)v\NTACiEs  or  TiiK  DnTu.nv  Tkst 

The  connuendable  thing  about  this  test  is  the  uniform- 
ity of  results.  It  measures  the  elongation  of  a  cylinder 
of  nsiilialt  1  cm.  in  diameter  and  1  mm.  long  and  ciim- 
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by  pouring  the  melted  asphalt  into  the  upper  cup.  After 
the  asphalt  has  cooled,  the  cu])s  are  placed  in  water  kept 
at  a  temperature  of  25  deg.  C.  until  the  as])halt  has 
adjusted  itself  to  this  temperature.  The  cups  are  then 
placed  in  the  bottom  of  a  glass  jar  filled  with  water  at 
a  temperature  of  25  deg.  C,  the  lead  weight  being  used 
as  a  base. 

Above  the  jar,  on  a  rack,  is  set  a  metronome,  such  as 
musicians  use,  but  from  which  the  bottom  has  been 
removed,  and  which  has  been  so  adjusted  that  it  will 
wind  a  wire  on  the  wheel  next  to  the  spring  drum  at  the 
rate  of  1  cm.  a  niin.  A  fine,  flexible  wire  is  attached 
(o  the  tipper  cup,  and  the  metronome  is  placed  over  the 
glass  cylinder  so  that  the  pull  will  be  vertical  as  tested 
by  a  jjiumlj-bob.    'i'hc  metronome  is  started  and  the  cups 


iuates,  as  far  as  possible,  all  variable  factors  which  might 
affect  the  results.  Duplicate  tests  made  on  the  same 
asphalt  or  by  different  observers  check  very  closely.  Al- 
though pulled  at  a  slower  rate,  the  elongation  obtained 
by  the  Cross  method  is  only  about  one-half  to  one-tliird 
of  that  obtained  by  the  bric]uette  method,  but  there  is  no 
fixed  ratio  hetween  the  two.  The  minimum  limit  set  by 
the  specifications  is  therefore  more  severe  than  that 
usually  recpiired.  The  ductility  test  is  of  course  the 
determination  of  the  adhesiveness  of  the  asphaltic  cement, 
and  this  is  now  recognized  as  important. 

The  \iscosity  test  as  first  used  was  performed  at  a 
temperature  of  25  dc^g.  C.,  but  on  account  of  the  difficulty 
in  maintaining  this  temperature  for  a  long  period,  and 
because  it  did  not  uive  all  the  information  desired,  the 
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*'  (log.  C.  test  was  substituted.    Zero  teni])erature  is  easily 
iiiaiiitained  in  the  laboratory  witli  melting  ice. 

AlM'AUATUS    FOR    THE    ViSCOSlTY    TeSTS 

The  apparatus  for  this  test  is  very  simple  and  inex- 
])eiisive.  An  iron  cylinder  of  the  size  specified,  threaded 
at  i)oth  ends,  has  t\yo  threaded  caps,  one  of  which  is  2 
lujii.  in  thickness  with  a  1  cm.  hole  drilled  in  the  center; 
the  other  has  a  welded  shank  threaded  for  a  %-in.  gas 
]iipe  about  145  cm.  long.  A  glass  tube  is  cemented  into 
the  top  of  the  gas  pipe  and  marked  at  a  point  130  cm. 
above  the  bottom  of  the  cap.  In  making  the  test  the 
lower  cap  is  screwed  on,  placed  on  a  smooth  surface  and 
ihe  cylinder  filled  full  with  asphalt;  after  this  has  cooled 
the  upper  cap  is  screwed  on,  the  pipe  is  attached,  and 
I  he  whole  is  suspended  in  a  pail  of  crushed  ice  by  clamps 
on  the  iron  pipe.  The  pipe  and  glass  tube  are  then  filled 
with  mercury  to  the  150-cm.  mark,  and  after  about  one- 
half  hour  such  asphaltie  cement  as  has  been  forced  through 
the  orifice  is  shaved  off  and  the  beginning  time  noted. 
At  the  end  of  four  hours  the  cylinder  is  removed  and  the 
asplialt  again  shaved  off,  and  the  shavings  weighed. 

This  viscosity  test  is  a  unique  requirement  for  asphaltie 
cenieut  and  was  invented  by  Dr.  Cross  to  prevent  cracked 
]javements.  It  has  been  found  that  asphaltie  cement 
should  have  some  flow  even  at  low  temperatures,  so  that 
it  would  adjust  itself  to  contraction  in  order  to  avoid 
cracking  of  the  asphaltie  surface  in  winter.  Since  the 
ad()])tion  of  the  test  no  cracking  lias  occurred  where  the 
as|)haltic  cement  of  the  specified  mixture  showed  the 
required  zero  viscosity.  Most  of  the  payments  laid  before 
the  viscosity  test  was  required  did  not  crack,  biit  many  of 
them  did  without  apparent  cause. 

The  viscosity  test  makes  possible  the  selection  of  an 
asj)haltic  cement  which  will  not  be  in  any  way  responsible 
for  cracked  asphaltie  surfaces.  It  is  in  effect  the  means 
of  testing  the  ductility  or,  flow  of  asphaltie  cement  at 
low  temperatures.  A  pavement  built  with  an  asphaltie 
cement  which  has  some  ductility  at  low  temperatures  will 
take  up  contraction  by  a  stretching  of  the  asphaltie  film 
around  each  sand  grain  and  will  not  become  a  brittle 
mass.  The  method  of  determining  the  viscosity,  being  a 
simple  orifice  test,  is  a  true  measure  of  the  flow. 

Efficiexct  of  Ductility  Axn  Viscosity  Tests 

ilost  of  the  standard  brands  of  asphaltie  cement  can 
be  made  to  pass  all  requirements,  except  those  for  ductility 
and  viscosity,  with  proper  care  in  their  preparation  and 
with  the  use  of  a  proper  flux,  although  for  protection 
against  inferior  grades  the  solubility  and  volatility  require- 
ments are  more  complete  than  customary.  The  majority 
of  failures  of  asphalt  submitted  have  been  on  the  ductility 
test.  The  ductility  test  is  usually  made  first  on  account 
of  the  shorter  time  consumed. 

Of  the  asphalts  submitted  which  pass  all  other  require- 
ments, including  ductility,  a  number  fail  in  the  viscosity 
test.  Some  of  the  manufactured  asphalts  have  been 
brought  u])  to  the  retpiirements  of  both  tests  by  the 
addition  of  varying  percentages  of  natural  bitumens  hav- 
ing the  properties  they  lack  to  a  high  degree.  The  fact 
of  the  matter  is  that  no  properly  prepared  high-grade 
asphaltie  cement,  whether  natural  or  manufactured,  whicli 
has  proved  itself  suitable  by  long  time  usage  in  pave- 
ments has  failed  to  pass  the  requirements.  In  other 
Words,  the  specifications  lune  ailinittcd  nil  <-emeiits  which 


experience  and  good  judgment  show  make  good  pavements. 

The  specifications  have,  however,  passed  some  asphaltie 
cements  which  have  been  viewed  with  suspicion  on  account 
of  their  newness  or  origin;  and  while  these  are  probably 
not  so  good  as  the  best,  they  have  been  very  satisfactory, 
and  no  failures  because  of  the  asphaltie  cement  have 
occurred  in  pavements  laid.  The  specifications  as  outlined 
are  made  to  fit  the  requirements  of  the  Kansas  City 
climate  and  are  used  for  sheet  asphalt  and  fine-graded 
asphaltie  concrete.  Where  asphalt  is  desired  for  bitu- 
minous macadam,  surface  dressing  or  filler  for  blocks, 
these  requirements  are  varied  to  suit  conditions. 

Kansas  City  has  more  than  4,000,000  sq.yd.  of  asphalt 
])avement  in  use  on  streets,  exclusive  of  car  tracks,  sninc 
of  which  is  26  yr.  old.  This  pavement  is  in  all  conditions, 
from  good  to  bad,  and  has  been  laid  under  all  soi'ts  of 
traffic,  in  all  sorts  of  manners  and  with  a  great  vaiictv 
of  materials.  Experience  with  these  pavements  lorn  is  a 
fair  basis  for  present  and  future  guidance.  It  has  been 
the  constant  endeavor  to  improve  the  finished  iiaveiuent 
to  meet  the  increased  severity  of  use,  and  the  asphaltie 
cement  requirements,  together  with  mixtures  and  uu'tliod 
of  laying,  have  been  modified  from  time  to  tune  with  the 
idea  of  getting  the  best  material  and  workmanship. 

The  testing  methods  outlined  in  the  foregoing  notes 
have  proved  very  satisfactory  over  a  long  period  of  time 
and  will  undoubtedly  be  retained.  They  are  ]ii-isriitcd 
for  the  consideration  and  discussion  of  those  wlio  are 
interested  in  obtaining  some  uniformity  and  certainty  in 
testing  asphaltie  cement. 

The  question  of  research  work  in  connection  vrith  the 
activities  of  a  city  is  one  which  must  tie  considered  very 
carefully.  Taking  the  country  as  a  whole,  the  cities 
have  undertaken,  relatively  speaking,  no  research  work 
up  to  date.  In  view  of  the  tremendous  opportunity  for 
such  work  and  in  face  of  the  fact  that  at  our  universities 
and  research  institutions  great  fortunes  are  being  spent, 
the  isolated  pieces  of  work  carried  on  in  our  municipal- 
ities are  almost  negligible.  My  own  feeling  is  that  a 
part  of  the  work  now  done  by  our  cities  could  more 
properly  be  done  elsewhere.  At  the  present  time  our 
colleges  and  research  institutions  are  the  places  for  so- 
called  "pure  science."  The  net  result  of  work  of  this 
kind  carried  on  under  existing  municipal  conditions  is 
apt  to  be  too  small  to  warrant  its  being  undertaken. 
The  atmosphere  in  which  the  work  of  the  average  muni- 
cipal laboratory  is  carried  on  is  not  especially  encouraging 
to  those  types  of  work  where  results  may  be  delayed  or 
very  definite  results  perhaps  not  even  assured.  On  the 
other  hand,  there  are  varieties  of  work  which  can  best 
be  done  by  the  cities  in  connection  with  construction. 

Some  day  there  will  perhaps  be  instituted  a  generously 
endowed  foundation  for  municipal  research  through 
which  it  may  be  possible  to  coordinate  efforts  of  this 
kind  in  a  number  of  different  places.  When  this  step 
is  taken  a  new  day  will  have  da\vned  for  American  muni- 
cipalities. Graft,  inefficiency  and  political  interference 
will  disappear  in  proportion  as  we  are  able  to  establish 
definite  scientific  and  engineering  standards  covering  dif- 
ferent municipal  activities. 


•Prom  1914  report  ot  M.  L.  Cooke,  Director  ot  Public  Workst 
riiilocleliihia,         - -- 
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syAUl'i'-'h^ — Dclaih  uf  iiiasunri)  iruric  mi  a  rvnj 
lari/e  concrete  dam.  Ma^onri/  is  rubble  cvncrelr. 
willi  smoofh  concrete  face.  Quarrijinti  niethuds 
and  (jrouluKj  of  cutoff  wall  described.  (Mi-vini/ 
and  placing  of  concrete  and.  records  of  placiiiij 
iiiiisiinrij  will  be  described  in  a  subseijuenl  (irlicli'.l 

The  Elephant.  ]5iitte  Dam  is  being  constnu-ted  by  the 
United  States  Eechimation  Service  across  the  Rio  Grande 
at  a  point  about  13  mi.  west  of  Engle,  N.  M.  It  is  of 
cvclopean  concrete,  will  be  1800  ft.  long,  over  300  ft.  high, 
and  Mill  contain  in  excess  of  600,000  cii.yd.  of  masonry. 
11  will  impound  2,626,700  acre-feet  of  walci'  aii<l  form 
a  lake  40  mi.  long  with  surface  area  of  40,080  acres. 

The  excavation  for  the  dam  was  sulliciently  advanced 
on  June  3,  1913,  to  permit  of  commencing  masonry  work 
on  that  date,  but  as  there  was  still  a  large  amount  of 
excavation  to  be  done,  only  one  cable  was  used  on  the 
masonry  for  some  time. 

The  character  of  the  foundation  was  such  that  it  was 
deemed  advisable  to  cover  it  with  masonry  as  soon  after 
exposure  as  possible ;  this  was  due  to  the  stratification  of 
the  bedrock,  which  presented  a  spund  and  otherwise  ex- 
cellent appearance  when  first  uncovered,  Imt  the  great 
extremes  of  temperature  in  this  climate  would  gradually 
open  up  seams  that  were  at  first  nii|iei-(ciitilik'.  For 
this    reason    it    was    considered    expedient    to    carry    on 

•Previous  articles  on  tlie  Elepliaiit  Butte  Dam  in  "Engi- 
neering" News"  are  as  foUows;  "Iilxcavation  for  Foundation," 
Jan.  14,  1915;  "Concrete-Mixing  Plant,"  Aug.  6,  1914;  "Con- 
struction Camp,"  Dec.  31.  1914. 

tAssistant  Chief  of  Construction.  T'niteil  States  Reclama- 
tion Service,  Denver,  Colo. 
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masonry  o])eratu]us  coincideiil  with  the  excaxation. 
\\  heuever  an  area  was  prepared  sulliciently  large  to  make 
such  work  economical  it  was  quickly  covered  with  ma- 
sonry. Other  reasons  for  carrying  on  masonry  work 
before  the  entire  bottom  was  prepared  were  as  follows  : 

A  large  amount  of  the  material  being  excavated  was 
saiul  and  gravel  taken  from  outside  the  neat  lines  of  the 
dam.  This  was  drawn  to  the  outer  cables  by  drag  scrap- 
I  ii|i  by  grab  buckets  on  these  cables,  trans- 
tlie  upper  railroad  and  carried  to  a  storage 
]iile  for  future  use  as  concrete  aggregate.  This  method 
of  Work  rendered  the  middle  cable  useless  for  excavation 
but  it  was  used  to  advantage  in  transporting 
nd  plums  to  the  dam  and  enabled  a  large 
sand  and  gravel  to  be  used  direct  from  the 
exca\al  ioii. 

Using  Constkuction  Cableways  fok  Masonuy 
After  July  1  two  shifts  worked  continuously  on  ma- 
sonry, but  with  only  one  cable,  until  December,  when 
one  shift  was  transferred  to  excavation.  In  February, 
1914,  two  shifts,  but  with  only  one  cable,  were  used  on 
this  work,  and  on  Mar.  1  masonry  work  became  the  main 
issue,  with  two  shifts  using  two,  and  sometimes  three, 
cables. 

As  will  be  seen  in  I'ig.  2,  a  cutoff  trench  is  excavated 
at  the  heel  of  the  dam.  This  varies  somewhat  in  section, 
accoi-ding  to  the  material  encountered,  but  averages  about 
111  ft.  wide  in  the  bottom  and  15  ft.  deep  below  the  re- 
mainder of  the  foundation.  The  bottom  of  this  trench  is 
in  excellent  sandstone,  but  to  make  sure  of  its  solidity 
n  number  of  test-holes  were  put  down  with  churn  drills 
in  :i  ilrplh  of  ■.'•■.  I'l.  Iirlow  tile  liottiuil  of  tile  trencli. 
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K\ery  proiautioii  ])o,s.'^il)li'  \v;is  (aki'ii  in  ]irr\riii  lt'iikai;i' 
lieneatli  the  dam  (ir  |)ercolatioii  tlifuugli  it;  hut  in  ^'asc 
siiL-h  leakage  or  ])eri-olatioii  did  take  place,  means  luive 
heen  provided  to  lead  the  resulting  water  harmlessly  away. 
Tiie  speeificatious  called  for  a  row  of  holes  in  the  center 
of  cutoff  trench  10  ft.  apart,  parallel  with  the  axis  of  the 
dam,  to  be  drilled  to  a  depth  of  iyO  ft.  Ijelow  the  bottom 
111'  the  trench,  and  grouted  under  high  pressure,  to  seal 
all  accessible  seams  and  prevent  percolation  under  the 
dam.    About  10  ft.  downstream  from  the  line  of  grouting 


Inr  tlic  L;r(iiiliiig  hiilcs.  Tile  drainage  wells  were  carricil 
up  in  siniilai-  luauncr,  but  were  cast  with  collapsible  iron 
(itv]]\<  1?  Ml.  in  ilianiclcr.  W'licu  the  concrete  around 
them  had  set  sulliciently  to  allow  of  their  removal.  Ibc 
forms  were  eollap.sed,  removed,  cleaned,  oiled  and  put 
back  into  place  for  further  work. 

DiiiLLixc;  THE  GitouTixG  Holes 

When  the  masonry  covering  was  considered  sufficient, 
or  at  a  convenient  time,  the  grouting  holes  were  drilled 
with  a  Davis  Calyx  drill,  the  shot  bit  being  used.  The 
operation  of  the  machine  has  been  uniformly  successful. 
Cores  were  retained  from  every  fourth  hole  and  storeil 
for  future  reference.  This  machine  has  drilled  59  holes 
to  a  total  depth  of  3185  liu.ft.  As  the  concrete  was  placed 
ra]jidly  it  frequently  happened  that  the  drill  would  start 
from  75  to  100  ft.  above  the  hole;  but  this  did  not  make 
any  great  difference,  except  that  it  caused  more  tubing 
to  be  handled  than  would  otherwise  have  been  the  case. 
Ill  January,  1915,  a  well-drill  was  rigged  with  a  3-in. 
string  of  tools  and  used  in  place  of  the  shot  drill.  While 
this  did  not  furnish  a  core,  it  gave  just  as  good  results 
and  at  from  one-third  to  one-half  the  cost.  With  this 
drill  34  grouting  holes  were  put  down  to  a  total  depth 
of  1845  lin.ft.  All  drilling  was  carried  on  in  three  shifts. 
The  drilling  of  these  holes  was  closely  followed  by  the 
grouting  machine.  This  was  a  No.  3  Canniff,  and  was 
operated  from  one  to  three  shifts,  depending  on  the  con- 
ition  of  the  hole  or  the  urgency  of  the  case.  In  addition 
to  the  regular  grouting  holes  called  for  in  the  specifica- 
tions, considerable  other  grouting  was  done.  Wherever 
cracks  were  found  in  the  foundation,  2-in.  iron  pipe 
was  inserted  and  carried  up  until  the  rock  was  sufficientl\ 
covered  with  masonry  to  withstand  the  pressure,  or  more 
often  until  it  was  (.-onvenient  to  grout  it.     The  groutinu' 
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holes  a  row  of  drainage  wcll>.  VI  in.  in  diameter  and 
8  ft.  ajiart  throughout  tlic  entire  length  of  the  axis  of  the 
dam,  was  provided  Tor  in  the  masonry  to  extend  u[)- 
ward  to  the  insjjcction  tunnel  located  slightly  ahove 
river  bed,  to  discharge  any  water  which  rises  to  that 
elevation  into  a  drainage  conduit  leading  to  the  down- 
stream face  of  the  dam.'  The  wells  were  to  be  drilled  to  a 
djameler  of  C  in.  and  a  (le|)th  of  45  ft.  lielow  the  base 
of' the  dam.  A  distance  of  5  ft.  downstream  from  this 
Ijne  of  drainage  well.s  a  similar  row  was  provided,  not 
extending  into  bedrock,  but  extending  from  the  base  of 
the  dam  to  the  inspection  tunnel.  These  wells  were  stag- 
gered with  reference  to  the  wells  in  tlic  ujiper  row. 

The  cutoff  trench  was  filled  with  1  :  6  concrete,  b\it 
before  filling,  seals  were  cut  in  the  biMlioek  for  (i-in.  iron 
jiipes,  which  were  set  U]i  and  concreted  in  on  the  lci<a1ioii 


(•(msisted  of  83  regular  holes  along  cutolf  trench  and  93 
additional  holes  (see  Fig.  3),. 

Neat  Portland  cement  was  generally  used;  but  wlien- 
e\er  a  water  test  indicated  that  the  hole  was  very  loose 
and  would  consequently  take  considerable  grout,  sand- 
cement  was  utilized.  The  liG  holes  so  far  grouted  have 
taken  341  bbl.  of  portlaud  and  12.50  iibl.  of  sand-cement. 
The  largest  quantity  of  cement  forced  into  one  hole  was 
85  1)1)1.  of  sand-cement. 

Holes  were  cleaned  liefore  grouting  by  forcing  a  stream 
of  water  through  them.  8ee|iage-  tests  ii.ider  gra\ily 
and  pressure  heads  were  made  l)efore  and  after  grouting. 
Seepage  before  grouting  varied  from  0.1  to  150  gal.  per 
hr.  under  gravity  and  from  3  to  V.Vl  gal.  per  hr.  \inder 
]n'essure  of  100  lb.  per  sf|.iu.  .Vfler  grouting,  an  average 
(if  i>.nl5  gal.  per  hr.   under  gravity  and   1.5  gal.  per  hr. 


8c'|)kuiil)er  ;!0,  1915 
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FIG.    3.     PLACING    GROUTING    PIPES    IN    THE    CUTOB'F 
TRENCH  AT   THE  HEEL   OF   THE  DAM 

under  100  Ih.  pressure  was  obtained.  Three  gallons  jkt 
hour  per  loo  llj.  pressure  was  adopted  as  tlie  limit ;  if  \\\r 
seepage  was  in  excess  of  this,  grouting  was  continued  until 
this  limit  was  reached.  Three  densities  of  grout  wn-.- 
used — 1 :  7,  2:7  and  3 :  7  ])arts  of  cement  to  water,  hy 
volume.  Operation  was  continuous  with  pressures  from 
gravity  to  100  lb. 

Drilling  Foundation-Deainage  Wells 
The  upstream  row  of  drainage  wells  was  drilled  with 
a  6-in.  well-drill  to  a  depth  of  about  45  ft.  below  thr 
foundation.  To  date  IGo  of  these  holes  have  been  drilled 
to  a  total  depth  of  7580  lin.ft.  The  purpose  of  this  drill- 
ing was  to  intercept  an\'  percolation  beneath  the  dam  that 
might  not  have  been  cut  off  by  the  grouting,  also  to  pro- 
vide an  opportimity  in  case  percolation  was  considered 
too  great,  to  grout  this  additional  row  of  holes  or  as  many 
of  them  as  seemed  necessary.  As  previously  stated,  these 
holes  and  the  row  5  ft.  downstream  were  carried  up  in 
the  concrete  to  the  floor  of  the  inspection  gallery,  where 
any  seepage  water  present  was  discharged  into  gutters 
at  either  side  of  the  gallery  floor  and  conducted  to  the 
do'mistream  side  of  dam.  This  left  a  raised  walk  in  the 
center  of  the  gallery.  These  wells  are  continued  from 
the  roof  of  the  gallery  to  the  top  of  the  dam,  to  intercept 
and  carry  off  auy  water  that  enters  the  dam. 

The  effectiveness  of  the  grouting  operations  has  been 
clearly  demonstrated.  Careful  measurements  ha\'e  been 
kept  of  the  discharge  from  all  drainage  wells  and  the  per- 
colation around  the  abutments.  On  Aug.  13  this  amounted 
to  59  gal.  per  niin.,  or  0.13  eu.ft.  per  sec,  with  a  head 
of  100  ft. 

The  section  in  Fig.  'i  shows  the  drainage  or  inspection 
gallci-y  nnd  the  relation  of  the  grouting  pipes  and  drain- 


age wells  to  it.  'I'he  eh^vatifin  of  the  floor  of  the  gallery 
is  4218,  or  aljout  4  fl.  above  the  river  bed,  and  supposed 
to  be  at  all  times  above  water  level  in  the  river  lielow  the 
dam.  It  is  built  tiie  entire  length  of  the  ilam,  rising  very 
.^lightly  in  grade  from  the  low  ])oint  at  Station  7-(-30 
until  near  the  abutments,  where  it  is  carried  uj)  on  a 
10:8  slope. 

C'd.MI'I.E'rKI)  DliAlNAGE  CiALLEliV  IX  DaJI 

In  ordi'i-  to  make  the  gallery  more  accessible,  steps 
are  provitled  on  the  sloi)es  wherever  steeper  than  10:1. 
The  steps  are  built  in  flights  of  about  25  ft.  in  height, 
with  a  landing;  on  a  10:  1  slope,  from  5  ft.  to  10  ft.  in 
length,  according  to  the  topography  of  the  abutment.  At 
one  side  a  li/^-in.  pipe  handrail  is  ])rovided.  Conduits 
for  electric  wires  were  built  in  the  concrete  about  1  in. 
:ilio\e  the  roof  of  all  galleries,  with  oi)enings  every  20  ft. 
lor  lani])s.  The  completed  galleries  and  tunnels,  of 
«hi(h  there  are  in  all  about  2500  lin.ft.,  are  well  lighted 
and  afford  exceptional  and  convenient  facilities  for 
examining  the  interior  of  the  dam  and  noting  the  percola- 
ti(jn  under  and  through  the  dam  with  the  varying  condi- 
tions of  temperature  and  head. 

It  was  intended  to  carry  tiie  drainage  gallery  from 
abutment  to  abutment,  but  near  Station  9-|-40  the  abut- 
ment was  so  precipitous  that  a  vertical  ladder  or  tunnel- 
ing would  have  been  necessary;  so  it  was  decided  to  end 
it  at  this  ])oiut  and  start  another  about  22  ft.  higher  to 
be  entered  Ijy  one  of  the  galleries  provided  in  connection 
with  the  sluice-gate  o])erating  chambers.  The  drainage 
gallei'ies  ;ni'  coniiccled  for  drainage  purposes  by  a  12-in. 
cenin"-  built  in  the  conci'ete. 
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To  intToasc  tho  imiH'i'viousiiess  oT  the  niistronin  I'm^o 
special  prec-aiitioiis  arc  bcinj;-  taken.  Tlii'  ]>orrioit  of  dam 
upstream  from  llir  u|ip('i-  row  of  drainage  wells  is  made 
of  a  richer  iiii.x  tlian  the  remainder  of  the  dam.  This 
is  a  1:6  nii.x,  while  a  1:1)  mi.v  is  generally  used,  'riicic 
is  no  shar]j]y  defined  line  between  the  two  gnulcs  of  con- 
crete; forms  are  not  used  to  se]iarate  thcni.  but  they  are 
blended  together  in  a  distance  of  from    I    to  '■>   ft. 

AV.VTlCliPIiOOKI.VG    •rHIC   Ill's  TRHAll     F.U'i: 

To  discourage  further  the  entrance  ><(  water  into  the 
dam  the  u]>stream  face  is  being  coatcil  with  |Mii'tlanil- 
cement  mortar  applied  with  a  cement-gun.     The  mortar 


face  sulliciently  to  cause  the  mortar  to  adhere  to  il.  The 
surface  is  then  thoronahly  moistened  I'roni  a  liosi'  and 
innnedialcly  rollowcd  with  llic  mortar.  This  is  ]ii]l  on  in 
four  layer's,  each  about  'i  in.  in  thickness.  •Itwasfonml 
that  a  thickci-  comI  than  this.  a])plied  on  a  vertical  wall, 
without  rcinforccnicid.  would,  on  account  of  its  weight, 
slough  off  before  setting;  hut  by  applying  in  thin  coat- 
this  trouble  was  overcome.  The  layers  follow  each  othci' 
before  the  preceding  layer  has  attained  its  final  set,  and 
so  far  there  is  no  indication  of  a  parting  of  the  layers. 
Xumerons  samples  taken  from  the  face  showed  perfect 
adhesion  to  the  concrete,  it  being  impossible  in  every 
case  to  break  mortar  from  tlie  concrete  at  the  line  of  con- 
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is  mi.\ed  in  the  proportion  of  1  part  cement  to  2  parts 
sand  and  a])plicd  in  a  layer  about  1  in.  thick.  Advantage 
is  taken  of  rising  water  in  the  reservoir  to  work  from 
rafts  specially  constructed  for  tlie  purpose.  There  are 
two  of  these,  each  i).\1.3  ft.,  made  of  planking  on  a  frame- 
work laid  on  and  attached  to  IG  oil  barrels.  One  raft 
contains  the  machine,  operator 'and  helpers,  small  mixing 
bo.x  and  a  few  sacks  of  cement  and  sand,  while  the  othei- 
is  loaded  with  cement  and  sand.  The  order  of  ojieration 
is  to  take  a  strip  about  10  ft.  high  and  the  length  of  the 
dam  at  water  level,  and  first  clean  it  thoroughly  with 
scrapers  and  wire  brushes.  It  is  then  gone  over  with  a 
sandblast,  using  coarse  sand,  passed  Ihrough  the  machine 
to  obtain  tlio  necessary  pressure.     Tiiis  roughens  the  sur- 


tact.  As  indicated  in  the  foregoing,  the  operation  of  the 
cement-gun  is  dependent  on  the  ri.se  of  water  in  the  reser- 
voir; consequently  its  operation  is  somewhat  intermittent. 
But  as  the  small  crew  eni])loyed  on  this  feature  has  other 
duties  that  can  be  worked  in  between,  this  is  not  objec- 
tionable, especially  as  it  enables  a  great  saving"  to  he  made 
by  avoiding  the  necessity  of  scaffolding.  The  total  area 
covered  to  date  is  about  nfi..")00  sq.ft.,  at  a  cost  of  8c. 
per  sq.ft.,  wdiich  includes  all  charges. 

()iM;ii.\  riox  OF  QrAKiiiKs 
Three  sandstone  rock  (|uarrics,  localcd    fi'om  2000   to 
fifiOO  ft.  from  the  dam.  arc   in    use.     Thc-c  are   known 
b.callv  as  Xo.   !.  Xo.  ".  an.l   Xo.  -■"..     First  quarry  1   was 
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ili'VC'l())ioil.  lull  w;is  s(i  ilisiipixiintitlfi  fhal  No.  'I  \v;is 
(i|i(Ni('<l  up,  .-iiiil  ,un\r  iiiuili  l)i'tl(jr  results.  liMliT,  in 
ordor  lo  gvt  hkut  NVdikini;-  I'iirc,  \(i.  ."i  ^^n^  (|i'\i'lii|iril, 
iil'tor  iinsatisl'nclnrv  i-c-iills  IVdm  Nos.  '■'•  anil  1.  (,hiiirrv  ■.' 
liiis  furnisliod  by  I'nr  llic  irrciitcr  niiHuiiil  i>\'  inalniiil.  II 
(Mintiiins  streaks  of  shale,  \vliicli.  uilli  the  nMTliiirilni  nf 
uiisnilnlile  iiiaterial,  .u'ivt's  i'l-iim  I  "i  l<i  •,'!)' ;  ofwaslr.  'I'ln^ 
I'ace  as  now  (Icvclniu'd  is  aliinil  (iHd  ft.  Imiu'  ami  l.")ii  ll. 
liiiili.  Till'  indk  ol'  Ilic  lock  (akcii  rnnii  lhi>  ipianv  \\a> 
liKisoiii'cl  li\  shodlin.;:-  Imlos  J'roin  ]-i'>  lo  1")0  I'l.  dci'|i,  piil 
dciwii  w  illi  a  (i-iii.  wi'U-drill,  throe  or  I'oiir  ln'iii^'  slicil  al 
a  Imii'.  'I'lii'  hir<;ost  siiiij-le  blast  was  in  Oi-tobci',  liHl, 
wlu'ii  four  hok'S,  loadoil  with  ;?i).57r)  lb.  ol'  imwder,  were 
shdt  at  oiifc.  looseiiiiifj  some  70,()0()  cu.yil.  n\'  inck. 

This  quaiTV  i.s  served  by  si.x  guy  derricks  and  a  dduble- 
Irai'k  staudard-gago  railroad.  Ou  aecouut.  oF  the  unsuit- 
able material  mi.ved  in  with  the  good  rock,  it  lias  not  been 
Feasible  to  use  steam  shovels  or  dther  ineclianical  means 
for  loading  cruslier  rock.  Tiock  tor  llie  erusliei-s  is  broken 
l>y  hand.  Ibe  larger  stones  iiiisnilalile  I'nr  |iliims  are  pliig- 
liiiled  and  shot  and  loaded  inid  skips,  wlinh  are  emptied 
li\'  derricks  into  waiting  (i-cii.yd.  dump  cars.  These  are 
then  drawn  in  trains  cjI'  10  ov  {•.'  cars  by  l(J-ton  loeomo- 
lives  to  the  erushers,  dumped  and  returned  for  another 
]da<l.  Plum  rock  is  loaded  on  flat  ears,  either  in  ski])s  or 
chain  slings,  for  trans]iorlation  to  the  dam  after  cleaning 
and  washing.  The  cleaning  and  washing  is  done  on  a 
special  side  track,  alongside  of  which  is  a  platform,  built 
to  the  height  oC  tlie  ears,  and  ei|ui]iped  with  water  and  air 
hose,  pneumatic  chiijping  tools,  hammers,  and  numerous 
dtliev  tools  necessary  for  this  work.  Quarrie.s  1  and  o 
are  served  by  two  derricks  and  one  derrick  respectively, 
and  by  convenient  side  tracks. 

Blexokd-Cemext  I'laxt 

With  the  exception  of  some  thin  reinforced  work  and 
around  water  outlets  that  will  discharge  under  high 
velocity,  all  concrete  is  made  with  sand-cement.  Tliis 
is  made  on  the  work  by  blending  the  sandstone  from  tlie 
regular  quarries  with  portland  cement.  The  plant  is 
modern  and  well  suited  to  the  work.  It  consists  of  rock 
crusher,  drier,  ball  mill  and  four  tube  mills,  with  neces- 
sary conveyors,  elevators  and  storage  bins.  The  blend 
ii>ed  is  about  oO^f  .  bill  \anes  slightly  from  dav  to  dav. 
'riio  product  has  a  lineiiess  uf  iHi  to  Oo^c  passing  the 
\'o.  21)0  sieve.  Samples  frdui  the  concrete  used  were  at 
lirst  taken  daily,  but  are  iidw  taken  semiweekly.  A 
.suiTicient  number  are  taken  to  provide  for  the  folldwing 
tests:  28  days,  3  months,  (i  months.  1  yr.  and  2  yr.  A 
complete  laboratory  on  the  work  enables  these  tests  to  be 
consistently  carried  out,  and  the  results  so  far  obtained 
from  samples  taken  on  the  work  bear  out  the  previous 
laboratory  tests  that  for  massive  work  sand-cement  is  as 
satisfactory  from  the  standpoint  of  strength  and  jjerma- 
nency  as  jxn'tland  cement,  and  in  many  cases  a  great  sav- 
ing can  be  effected  by  its  use.  The  ]ilant  has  a  continuous 
lapacity  of  l()Ofl  hbl.  of  sand-cement  in  a  three-shift  day 
of  24  hr. :  but  on  account  of  repairs,  changes,  etc.,  from 
time  to  time  it  has  never  been  run  steadily  on  a  tlirce- 
>hift  basis.  The  maximum  output  for  one  month  was 
in  February,  1915,  when  30,-500  blil.  were  produced.  The 
operating  force  consists  of  a  chemical  expert,  who  has 
charge  of  the  entire  force  in  mill  and  laboratory.  In  tiie 
laboratory  he  is  assisted  by  a  dhemist  and  a  cement  tester ; 
in  the  mill  lie  is  represented  by  a  general  foreman,  who 


has  cbai'L;e  of  ilie  fniiMnen.  iiiillers,  weighers  and  general 
laiMM'.  Including  tin'  general  fdrcman,  from  7  to  10  men 
a  I'c  rc(|iii  icil  cac'b  sbift. 

Effiig]li<sj!b\   Slhap=.C(n)aliia|^   Macfiiine 

A  cdal-shi|)piiig  plant  installed  al  Wiirkington,  Eng- 
land, is  designed  s|icciall\  Id  liandle  the  cdal  with  a  min- 
iniiini   df  breakage.      The   inacbine    is  (arried    bv  a   tow(^r 

t  ra\  cling  on  a  I  rack  120  ft.  long  near  1 1 dge  of  the  dock, 

the  rails  lia\iiig  a  gage  of  ;!:'i  ft.  In  Ibe  rear  df  this 
track,  anil  abme  it,  is  a  track  fur  the  driip-lidttdin  coal 
cars,  the  coal  being  discharged  between  the  rails  and 
delixcred  In  a  ho])])er  on  the  end  of  a  conveyor  frame, 
which  extends  through  the  tower. 

The  conveyor  consists  of  a  traveling  belt  of  steel  [)lates 
I    ft.    wide,    riiniiiiig   at   about    120    ft.    per   niiu.      The 
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MACHINE   FOR  COALING  SHIPS,   WORKINCJTON  HARBOR 

outer  end  of  the  conveyor  frame  is  adjustable,  having 
trunnion  bearings  in  the  front  of  the  tower,  so  that  it 
can  be  raised  or  lowered  to  clear  deck  fixtures  and  to 
give  the  coal  as  little  drop  as  jjo.ssible.  The  conveyor 
and  the  propelling  inachinery  are  driven  from  a  -tO-hp. 
engine. 

A  cinite  nil  the  end  uf  the  conveyor  frame  delivers  the 
coal  to  a  Handcock  autibreaker.  This  is  a  vertical  tube 
suspeniled  from  a  boom  on  the  tower,  and  containing 
a  series  of  trays  attached  to  endless  chains.  The  weight 
of  the  coal  as  it  flows  into  the  tube  operates  this  vertical 
lowering  conveyor.  The  loaded  trays  descend,  free  the 
coal  at  the  bottom,  and  then  ascend  empty.  An  auto- 
matic brake  controls  the  speed. 

In  coaling  a  ship,  the  tube  is  lowered  till  its  open  end 
is  nearly  on  the  floor  of  the  hull,  and  as  th(!  coal  is  deliv- 
ered the  tube  is  gradually  raised,  keeping  its  end  level 
with  the  toj)  of  the  coal  pile,  so  that  the  coal  flows  out 
without  a  direct  drop.  This  machine  (described  in  The 
Engineer,  of  London,  July  2)  is  designed  to  deliver  400 
tons  of  coal  j'cr  hour,  but  can  work  at  the  rate  of  600 
tons  ]ier  hour,  ll  was  built  by  V.  Turnlnill  &  Co.,  of 
Xewcastle-on-Tync,  to  the  designs  of  Cecil  AValton,  Engi- 
neer for  the  "Workington  Harbor  Board,  and  under  the 
direction  of  Rowen  Cooke,  Chief  Engineer  of  the  Lon- 
ildii  &  Xdrthwestern   b'v. 
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ter  (_)1'  the  arch  and  separated  troiii  the  barrel  of  the 
culvert  along  a  transverse  construction  joint.  The  arch 
of  the  culvert  for  a  distance  of  about  45  ft.,  where  the 
greatest  settlement  occurred,  is  cracked  laterally  and 
transversely  in  many  directions,  while  the  edges  of  these 
lines  of  fracture  have  spalled  considerably,  indicating  that 
the  arch  is  under  serious  strain.  A  section  of  the  side 
wall  approximately  15  ft.  long  separated  about  4  in. 
along  a  horizontal  joint  from  the  arch  ring. 

As  this  arch  settled  during  the  process  of  undermining, 
the  water  followed  more  readily  through  the  soft  mate- 
rial along  the  barrel  of  the  culvert,  causing  the  earth 


Fresfiae^  ana  Sffiasill  Creelfe 
I>v  A.  E.  Steeke* 

Heavy  rainfall  in  the  ^lohawk  Valley  and  western 
New  York  State  on  Aug.  23,  1915,  caused  considerable 
damage  to  small  culverts  and  highway  bridges  over  small 
streams.  One  of  the  storm  centers  developed  at  Hoffmans; 
wliile  lasting  less  than  one  hour,  it  caused  the  local 
streams  to  discharge  unusual  volumes  of  water  for  small 
watersheds.  There  was  opportunity  to  get  a  fairly  dose 
estimate  of  the  maximum  discharge  of  a  small  stream  eu- 


FIG.  1.  CONCRETE  CULVERT  DAMAGED  BY  SETTLING 
OP    WALLS 

tcring  the  Iilohawk  from  the  north.  This  shows  a  phe- 
nomenal rate  of  flow  per  acre. 

The  stream  has  a  drainage  area  of  about  II4  sq.mi. 
The  area  is  rectangular  in  plan  and  has  steep  slopes.  On 
that  account  the  run-off  from  the  full  area  was  delivered 
to  the  creek  along  its  course  at  about  the  same  time. 

The  creek  is  crossed  by  a  double-track  electric  rail- 
way line,  a  state  road,  and  the  New  York  Central  Rail- 
road embankment  carrying  eight  tracks.  The  electric 
crossing  was  a  concrete  culvert  10  ft.  in  span,  the  em- 
liankment  being  about  20  ft.  high  above  the  culvert. 
The  New  York  Central  crossing  was  a  culvert  of  even 
smaller  sectional  area.  At  both  culverts  the  water  was 
dammed  back  so  that  they  ran  full  under  a  head  of  12  ft. 
in  the  case  of  the  electric  crossing  and  more  in  the  case 
of  the  railway  crossing. 

The  experience  at  the  electric  culvert  was  the  more 
interesting.  The  foundation  for  the  side  walls  of  the 
.■structure  was  on  heavy  gravel,  the  bottom  being  the 
natural  stream  bed.  The  rush  of  water  through  this 
opening  with  the  head  of  water  caused  scour  to  such  an 
extent  that  the  walls  were  undermined  and  sank  two 
feet  at  a  point  about  30  ft.  from  the  point  of  entrance. 
The  spandrel  walls  at  either  end  were  broken  at  the  cen- 

•Resident  EnpinetT,  Mohawk  River  District,  New  York 
Barge  Canal;  Mark  Building,  Amsterdam,  N.  Y. 


PIG.  2.  OLD  CULVERT  PARTLY  WASHED  OUT  WHEN 
FLOWING  UNDER  LARGE   HEAD 

fill  on  the  lower  end  of  the  culvert  to  flow  through 
the  large  opening  in  the  arch  near  the  spandrel  wall. 
The  electric-railroad  tracks  showed  a  distinct  sag,  but 
were  subsequently  brought  to  grade  by  additional  mate- 
rial, so  that  traffic  could  be  resumed. 

The  cause  of  the  failure  was  the  undermining  of  the 
arch  walls,  caused  by  the  absence  of  a  concrete  or  masonry 
invert  between  the  side  walls.  As  an  additional  pre- 
caution where  culverts  may  be  subject  to  water  pressure. 
an  inexpensive  cut-off  wall  should  be  placed  around  the 
arch  ring  within  the  limits  of  the  embankment. 

The  culvert  at  the  New  York  Central  crossing  was  an 
old  one  which  had  been  extended  at  different  times,  the 
last  extension  being  of  concrete,  while  the  former  con- 
struction was  of  the  stone-arch  type.  The  greater  portion 
of  this  structure  was  washed  out. 

The  embankment  under  the  four  main  tracks  and  the 
crossover  for  traffic  going  to  the  West  Shore  tracks  was 
washed  away,  leaving  the  rails  and  ties  suspended  across 
the  ga]5.  Track  watchmen  were  on  hand,  which  pre- 
vented accident.  The  railroad  forces  were  on  the  site 
promptly  with  piledrivers,  wrecking  cranes  and  many  cars 
of  piles  and  heavy  timbers  making  repairs  (see  Fig.  2). 

An  estimate  of  the  maximum  discharge  of  this  creek, 
from  observations  taken  after  the  storm  subsided,  would 
indicate  an  approximate  flow  of  1,-jOO  cu.ft.  per  sec.    As 
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Tlu'  l>otfoit->Sii|)c'ri(M'  \  iaihut,  Clovuiaiid.  lias  most  ol'  its 
])ioi's  foundt'd  on  piles  drJM'ii  in  hard  clay.  Dviviiio-  these 
piles  was  vei-v  dilliiiilt.  and   in   re(lesi:;nint,''  the  east  ahut 
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FIGS.    3    AND    4.      ANALYSIS   OF   SOIL-BEARING    TEST    AT 


melil  anil  one  |iiei-  the  eii.L'ineel's  helieved  llial  the  roiinda- 
lioii  piles  slidiild  lie  eliminated.  To  wiiry  this  opinion  a 
hearinj;-  pn's.-nre  lest  ol  the  soil  was  niadr.  as  shown  hy  the 
\iew  in  Fi^r.  I. 

The  tost  was  carried  up  to  a  loadin;;  id'  CfJ^  Ions  per 
.Ml.i^t^j.jitjv]uch  the  ,-ettlement  was  alioul  two  inches.  The 
settlement  readlnos  were  very  slight  iqi  to  a  load  of  8  tons 

per  sq.ft.,  whi(-li  may 
l)e  c  0  n  s  i  d  e  re  d  the 
equivalent  of  a  yield 
point,  and  was  ,so  in- 
terpreted. The  rela- 
tion hotweeii  settle- 
ment and  load  is 
shown  hy  curve  in  Fig. 
■'i.  Each  load  was  left 
on  for  a  certain  length 
of  time  hefore  more 
load  was  added,  and  at 
most  of  the  loads  set- 
tlement occurred  in 
this  waiting  jieriod. 
.Se]>arate  settlement- 
time  curves  for  these 
intervals  are  shown  in 
Fig.  4.  The  curves 
were  plotted  by  A.  W. 
Zesiger,  bridge  ejigi- 
neer,  Cuyahoga  Coun- 
ty, who  is  in  charge 
of  the  viaduct  work. 
The  testing  arrange- 
ment, shown  by  the 
sketch  Fig.  2,  is  in- 
teresting in  the  use  of 
a  confined  plunger.  A 
liase-hlock  i  ft.  square, 
set  on  the  bottom  of 
a  square  sheeted  pit 
about  4  ft.  on  a  side,  is  surrounded  by  a  (),\]2  curb  fast- 
ened to  the  sheeting  by  a  nailing  strip.  Clay  packing 
is  put  lietween  the  sheeting  and  the  back  of  the  curb 

to  prevent  the  rising 
up  of  the  bottom  soil 
in  this  space.  The 
clearance  between 
curb  and  plunger  is  i/^ 
in.,  the  inside  size  of 
the  opening  of  the 
curb  being  y.y  in. 
larger  than  the  plung- 
er. The  effect  of  this 
arrangement  seems  to 
have  been  complete 
prevention  of  any  ris- 
ing-up  of  the  soil,  so 
that  the  full  bearing 
power  of  a  buried 
foundation  was  pre- 
sumably realized.  The 
clay  subsoil  found  at 
the  site  is  particularly 
liable  to  lateral  flow 
and  heaving  up  at  un- 
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loadod  points  iiiulpr  the  inihu'iicr  of  a  concenli-aicd  loail. 
so  lluit  till'  ])rccaxitioii  was  iiarticulaiiy  lu'rcssarv  in  tliis 

CilSC. 

Load  Tivst  Undki;  IfiVKi;  TiEus 
Tiic  river  piors  ol'  tlio  sanit'  viaduct  wrrc  I'oiindcd  ))y 
(oiuTt'tin^'  under  water  direct  on  the  clay  Iwttoiii  ol'  an 
I'.xcavntion  inside  a  eotier-dam  without  piles.  To  verify 
their  hearing  capacity  a  load  test  of  the  bottom  soil  was 
made  after  a  Ki-ft.  depth  of  the  pier  substructure  con- 
crete had  beeu  placed.  A  well  36  in.  in  diameter  was 
cored  in  the  concrete,  and  a  ;54-in.  diameter  plunger  was 
set  on  the  bottom  soil  in  this  hole.  A  load  of  10  tons 
per  sq.ft.  on  this  plunger  produced  a  settlement  of  0.9  1 
ft.  The  foundation  was  approved  on  the  strength  of 
this  test. 

■M 

By  S.  Ciuvvis''' 

The  Division  of  Sewer  Design  of  the  Engineering  De- 
partment of  St.  Louis  has  recently  made  some  im]iortaut 
changes  in  its  .standard  types  of  street  inlets  and  in  its 
l)olicy  of  trapping  them. 

Heretofore  all  inlets  connected  directly  to  the  sewers 
have  been  built  with  eatchbasins  and  ha\e  been  trapped 


♦Office   Engineer   of   Design,   Sewers   and    leaving.   Board    of 
Public  Service,  St.  Louis,  Mo. 
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FIG.    1.      OL,D    SEWER    INLETS 


as  sliown  in  Fig.  1.  This  type  (see  also  the  view,  Pig.  :i) 
has  been  rather  expensive  on  account  of  the  massi\(' 
brick  neck  and  heavy  stone.  The  corbels  at  either  siilr 
of  the  opening,  which  were  primarily  intended  to  su|i- 
port  the  two  front  corners  of  the  stone,  are  complicated 
by  the  necessity  of  molding  into  their  upper  surface  in- 
serts to  admit  the  bar.  The  sill,  which  should  be  shajied 
to  allow  the  water  to  drop  suddenly  and  Surely  from 
the  gutter  into  tlie  inlet,  has  not  accomplished  this  end. 
jiaving  a  broad  flat  upper  surface  laid  horizontally. 

The  result  of  tlie  last-mentioned  defects  has  been  that 

a  large  amount  of  the  water  for  which  the  sidehill  oi 

'  lateral  sewers  have  been  computed  has  rushed  past  tlie 

inlets  it  should  have  entered,  and  gorged  those  at  the 

foot  of  the  grade. 

The  diflficulty  has  been  met  partly  by  a  redesign  of 
the  inlet  itself  with  a  slightly  greater  length  of  stee])ly 
inclined  spillway  and  partly  by  closer  coordination  Ije- 
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FIG.   2.      EXTERIOR  VIEW  OF  OLD  SEWER  INLET 


twecn  the  sewer  and  street  paving  divisions  in  the  matter 
of  gutter  depressions  at  the  inlet  face.  In  addition,  the 
more  sparing  use  of  traps  and  eatchbasins  makes  pos- 
sible the  placing  of  a  greater  number  of  inlets  at  a  lower 
cost  per  rniit. 

Fig.  3  shows  the  details  for  both  the  trapped  and  nn- 
trapped  types  of  the  new  design.  The  use  of  tlie  trapped 
type  with  catchbasin  is  contemjilated  on  inlets  connected 
to  sewers  of  flat  grade  where,  on  account  of  the  sluggish 
lliiw.  septic  action  will  have  a  chance  to  liegin,  and  on 
inlets  draining  telford  streets  on  grades  steep  enough  tn 
allow  the  gravel  to  wash  into  the  gutters.  This  latli'i' 
case  could  of  course  be  met  by  the  use  of  the  catch- 
basin  alone,  but  the  standard  trajijied  inlet  is  used  t" 
avoid  a  multiplicity  of  types.  All  inlets  not  falling  into 
the  two  categories  mentioned  will  be  untrapjied. 

With  regard  to  the  stone  or  cap,  the  old  St.  Louis 
practice  called  for  hewn  limestone  of  a  thickness  of  8  in. 
With  the  advent  of  concrete  this  thickness  was  retained, 
no  reinforcing  being  used:  but  the  natural  eagerness  of 
contractors  to  push  their  work  led  to  a  great  number 
of  breakages  caused  by  loading  and  unloading  these 
stones  when  comjiaratively  green. 

Tlic  new  cap  design  saves  l.T/c  in  weight  (tXiT  lli. 
ci)ni|ilctc.  compared  with  1,710  lli. )  while  adding  niate- 
riall\-  In  the  sti'eiigtli  under  livc-lnadini;-.     This  strength 
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makes  unnecessary  the  use  of  corbels  to  support  the  ovcr- 
hanginfr  corners,  and  tlie  absence  of  corbels  allows  a 
greater  length  of  spillway  with  a  smaller  stone,  the  new 
dimensions  ])oing  -kx-li/.  I't.,  wiiile  the  old  were  4x5  ft. 

Costt  of  Motlor=T2'tiac!te.  SSatisMffii^ 
Oepeiradls  osa  Coimdlatioias 

Enyiitecriit;/  A'ews  of  Sept.  IC,  1!)15,  publislied  an  ar- 
ticle by  D.  P.  N.  Little  in  which  he  described  how  a 
motor  truck  and  trailer  hauled  two  11-ton  girders  (il  ft. 
10  in.  long  a  distance  of  24  mi.  from  the  Los  Angeles 
shops  of  the  Union  Iron  Works.  He  coni])ared  the  cost 
of  transportation  of  these  two  girders  with  the  costs  sub- 
mitted in  my  article  on  "Motor  Trucks  for  Heavy  Struc- 
Uiral  Steel"  for  the  Jerome  Ave.  elevated  railway  struc- 
ture in  Xew  York  City,  Engineeriufi  News,  July  22, 
]>.  1T4.  Mr.  Little  succeeded  in  cutting  his  costs  of 
Jiauling  these  girders  to  approximately  one-half  the  cost 
of  those  hauled  on  Jerome  Ave.  I  think  it  is  only  just 
to  explain  the  differences  in  the  costs  of  the  two  pieces 
of  work. 

The  average  length  of  liaul  on  the  Jerome  Ave.  section 
is  two  miles,  a  greater  jjart  through  unpaved  streets 
with  barely  room  for  a  truck  to  pass  between  the  stor- 
age piles  of  girders,  which  compelled  slow  and  careful 
operation.  In  a  10-hr.  day  these  trucks  are  in  actual 
operation  only  half  of  the  time;  the  other  5  hr.  is  con- 
sumed iu  loading  and  unloading,  the  unloading  being 
done  liy  hand.  It  is  obvious  that  the  trucks  are  making 
only  half  the  ton-mileage  in  a  10-hr.  day  that  they  would 
make  if  they  were  in  continuous  operation,  as  iu  ilr. 
Little's  case,  where  tlie  distance  between  the  shops  and 
the  girders'  destination  was  24  mi.  "over  thoroughly  im- 
]iroved  oil-macadam  roads." 

Again,  the  assumption  of  $20  per  day  ])er  truck  is 
liberal,  but  by  no  means  in  excess  of  the  actual  cost  of 
maintenance,  which  runs  high  on  account  of  the  wear 
and  tear  on  motor  cars  that  have  hauled  as  high  as  25 
tons  on  a  load.  The  costs  submitted  by  me  have  run 
over  a  period  of  nine  months,  during  the  most  inclement 
months  of  the  year,  as  compared  to  Mr.  Little's  assump- 
tions for  depreciation  of  motor  cars  and  trailers,  derived 
from  a  service  period  of  two  or  three  days. — William 
Collins,  Jr.,  Inspector  for  Public  Service  Commission, 
Xew  York  City. 


Steel  CoEastiftmctioira 

By  E.  pLEiiixG* 

The  history  of  bridge  and  building  failures  is  mostly 
a  story  of  faulty  details.  Seldom  has  a  structure  given 
way  for  lack  of  strength  in  the  main  members.  But 
eccentric  rivet  connections  bringing  about  large  bending 
moments,  connections  that  induce  secondary  stresses,  in- 
sufficient lacing  of  compression  members,  have  all  invited 
disaster.  In  the  final  analysis  the  cause  of  failure  has 
been  that  the  importance  of  the  detailer's  work  was  under- 
rated. The  recent  failure  of  the  Panama  crane  "Ajax" 
might  have  been  averted  if  there  had  been  more  knowl- 
edge shown  in  the  detailing  of  a  large  compression 
member. 


The  draftsman  often  does  not  realize  that  his  opportu- 
nities are  of  enough  importance  to  call  forth  his  best 
energies  and  the  use  of  all  tiie  knowledge  he  may  possess. 
The  graduate  from  a  technical  sciiool  is  apt  to  regard  the 
time  spent  iu  the  drafting  room  merely  as  a  stepi)iiig  stone 
to  something  else.  He  does  not  think  it  worth  wiiile  to 
make  the  occupation  permanent.  The  highly  standardized 
systems  in  use  in  tlie  drafting  rooms  of  the  large  struc- 
tural-engineering offices  prescril)e  so  much  that  he  tliinks 
there  is  no  call  for  initiative  on  his  pai't.  The  practice 
of  some  firms  of  drawing  their  supply  of  draftsmen  from 
evening  and  trade  schools  or  from  an  a])prentice  system 
tends  to  lessen  the  value  of  a  knowledge  of  mechanics 
and  the  laws  of  stresses. 

JIoNEY  Can  Be  Saved  nv  a  Detailei; 

Aside  from  averting  failure,  the  draftsman  can  do 
much  in  lessening  the  cost  of  shopwork.  Countersunk 
rivets  are  expensive,  j'et  how  often  the  base  of  a  column 
is  filled  with  them  when  half  the  number  would  answer. 
The  writer  once  made  designs  and  estimates  for  a  series 
of  roof  trusses  to  be  used  as  standards.  About  tlic  time 
they  were  finished  it  was  found  that  a  truss  detailed  in 
the  drafting  room  weighed  less  than  the  standard  truss 
of  the  same  span,  loading  and  main  members.  The  drafts- 
man, by  an  ingenious  arrangement  of  field  splices  and  a 
careful  study  of  details,  had  effected  a  saving  of  at  least 
$200  on  the  estimated  cost  of  the  roof.  A  careful  scrutiny 
of  his  work  sliowed  no  lack  of  strength  or  nonconformity 
to  rules  or  instructions.  Of  course  he  could  have  made 
no  such  saving  on  every  roof.  It  would  not  have  been 
made  on  the  roof  in  question  if  the  span  had  been  2  ft. 
more  or  3  ft.  less. 

Structures  are  sometimes  detailed  with  Imt  little  re- 
gard to  transportation,  making  freight  rates  excessively 
high  because  of  space  occupied.  This  is  particularly  true 
of  export  work.  The  cost  of  field  riveting  and  the  rates 
for  transportation  should  be  carefully  compared  and 
studied. 

A  TiiousAXi)  DoLLAiis  Lost  in  Erection 

Another  opportunity  of  the  detailer  is  to  bring  about 
ease  of  erection,  thus  saving  field  costs.  One  large  struc- 
tural firm  makes  a  specialty  of  a  final  examination  of 
all  working  drawings  in  order  to  eliminate  every  ])ossililc 
field  rivet.  The  erector  of  an  office  building  in  Philadel- 
phia was  put  to  an  expense  of  $1,200  for  cutting  out  and 
replacing  rivets  in  columns.  The  columns  were  made  of 
8-  and  10-in.  web  plates,  four  angles  and  two  cover  ))lates. 
Without  giving  the  subject  much  thought  or  making  in- 
quiries, the  detailer  assumed  that  the  erector  could  spread 
the  columns  and  drop  the  connecting  girders  between 
them.  At  the  site  this  proved  so  difficult  that  it  was  found 
cheaper  to  cut  out  rivets,  swing  in  the  girders,  and  then 
drive  new  rivets.  If  the  connections  had  been  properly 
detailed,  $900  of  the  $1,200  could  have  been  saved.  In- 
sufficient clearances  are  also  fruitful  causes  of  trouble  and 
expense.  These  can  usually  be  avoided  by  previous  study 
in  the  drafting  room. 

The  remedy  for  poor  and  expensive  detailing  lies  partly 
with  the  draftsman  and  partly  with  the  firm  that  em]>loys 
liim.  Greater  inducements  should  be  held  out  by  firms 
than  are  offered  at  present.  The  ideal  draftsman  is  a 
designer — a  designer  of  details.^     Estimating  his  value 
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I  roni  the  cost  per  sheet  of  his  drawings  or  the  cost  per  tun 
III'  material  detailed  may  he  misleading.  A  low  years  a,L;i) 
llie  contract  for  a  complicated  steel  structure  in  tlie  Penn- 
>ylvania  coal  regions  was  awarded  to  a  firm  of  limited 
experience  that  had  considerahly  underhid  all  competi- 
tors. One  cause  for  the  low  hid  was  tiiat  the  assumed 
lost  of  drawings  was  ahout  half  that  of  other  hiddciv. 
However,  hy  hiring  students  at  nominal  wages  from  ;i 
near-hy  technical  institution,  the  firm  .succeeded  in  Inn- 
ing the  drawings  made  within  the  estimated  cost.  Biii 
the  cost  of  erection!  Every  dollar  saved  in  the  draftinu 
room  cost  two  in  the  field. 

What  is  usually  considered  the  designing  of  a  structure 
may  be  comparatively  easy,  hut  the  detailing  may  be  dil- 
ticult.  The  rewards  for  good  detailing  should  be  eoin- 
mensurate  with  the  service  rendered.  This  does  not  meiiii 
that  the  designer  should  receive  less  salary,  but  that  the 
detaiicr  should  reeeive  more.  And  as  previously  men- 
tioned, he  sliould  be  a  designer  of  details  and  recognized 
as  such. 


A  new  etiuipnleiit  for  te>ling  water  meters  of  ;i-,  4-  ami 
-■j-in.  sizes  was  installed  at  the  testing  laboratory  of  the 
.St.  Louis,  Mo.,  water-works  in  1914.  The  special  featni-es 
of  this  equipment  are  an  air  ciisliion  for  water  hammer,  a 
([uick-opening  valve,  a  sliding  joint  to  aeconnnodate 
meters  of  various  lengths,  clamps  instead  of  bolts  lor 
holding  the  meters  between  the  flanges  of  the  machine, 
pressure  gages  at  inlet  and  outlet  ends  of  the  meter,  vari- 
ous sizes  of  orifices,  and  an  overhead  trolley. 

All  fittings,  except  where  otherwise  specified,  are 
wrought  iron;  the  air  cushion  is  a  section  of  12-in.  cast- 
iron  pipe  about  4  ft.  long;  the  .5i(-cn.ft.  measuring  tank 
is  a  12-ft.  section  of  30-in.  cast-iron  ])\])e  set  on  a  concrete 
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base.  There  is  a  ilrain  from  tlie  dished 
concrete  foundation  rmder  the  meter 
connection  to  the  sewer. 

The  ends  of  the  6-in.  wronght-iron 

pipe  to  which  the  flanges  of  the  meter 

connection   are   attached   are   held   on 

their   concrete   piers   by   wrought-iron 

bands  riveted  to  i/^x2l/2-in.  inm  stra])s 

bent  to  conform  to  the  outline  of  the 

jiier  and  liedded  in  the  concrete.     The  concrete 

foundation  under  the  testing  pit  is  reinforced 

with  four  i/o-in.  round  har.s,  as  showir  in  Fig.  1. 

The  illustration.  Fig.  2,  shows  the  lever  for 

moving  the  .sliding  connection  in  or  out  and  also 

two  of  the  clamps  for  fastening  on  the  meters. 

The  Water  Commissioner  of  St.  Louis,  Mo., 

is  I'ldward  E.  Wall,  fo  wlioni  <-redit  is  due  for 

the  ili-iL\\in<is  and   infornial  iou  L;i\i'n. 
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LfSxr^e  Steel  (Qran&dstsMn^dl  for 
Atuiltofflmolbille  H.&cetir&cR 

Tlif  costly  t\vi)-iiiik'  racetnuk  J'nr  autoniobilos  at  Sheeps- 
iicad  Bay,  N.  Y.,  m-arly  coiiiplL'ted,  lias  a  {framlstaiul  rank- 
ing: aiiioiiij  tha  <iraii(l('st  in  the  world.  It  is  1,200  ft. 
loiii;  by  110  ft.  deep  in  ]>laii,  has  two  seat-banks  and  in 
front  of  the  lower  one  a  four-tier  line  of  bo.xes,  and  con- 
tains some  3, TOO  tons  of  steel.  The  bo.xes  are  framed  in 
wood.  The  two  views  lierewith.  showing  the  framework 
during  erection,  exhiljit  the  arrangement  clearly. 

Fore-and-aft  bents  of  si.x  columns  carry  the  trusses  of 
the  seat-banks  and  roof.  The  bents  are  sjiaced  Ki  ft.  4  in. 
ajjart,  but  the  front  line  of  columns  under  the  balcony 


and-al't  I-beam  joists,  which  divide  the  bays  of  the  frame 
into  three  spaces.  The  stepping  is  built  up  of  2.\G  studs 
sui)porting  ri.scrs  and  treads  (or  seats),  all  built  up  on 
si)iking  strips  bolted  on  to|)  of  the  I-beam  joists.  The 
seat  pro])ortion.s  are  lOi/^-in.  rise  to  ;i2-in.  tread  in  the 
main  bank,  and  ]()l/2-in.  rise  to  ;32-in.  tread  in  the  bal- 
cony, or  slope-ratios  of  about  1 :  3  and  1 :  2  respectively. 
The  roof  consists  of  asbestos  .shingles  on  sheathing  on 
wooden  purlins,  with  wooden  outlookers  to  carry  the  eaves. 
The  height  from  ground  to  to])  of  main  seat-bank  is  35 
ft.,  to  top  of  balcony  ()5  ft.,  and  to  jieak  of  roof  84  ft. 
This  required  using  a  boom  spliced  ciut  to  90  ft.  long, 
on  tlie  derrick  traveler  (see  views)  which  erected  the  main 
mcmliers  of  the  framing.     This  traveler  was  carried  bv 


ORAXnST.\ND    STEEL    P.\RTLY    EREfTED,    DEIMai'K    I.V   FOREGROUND 


is  sjjaced  49  ft.  (that  is,  there  is  a  column  at  every  third 
bent  only)  to  reduce  the  obstruction  of  view  from  the  up- 
per half  of  the  main  seat-bank.  Longitudinal  bracing  be- 
tween bents  occurs  in  alternate  bays  of  the  three  main 
column  lines,  and  in  every  fourth  bay  of  the  other  three 
lines.  The  fore-and-aft  bracing  con.si.sts  of  portal  trusses 
uiuler  the  seat-banks.     Field-connections  are  riveted. 

The  five  bays  of  the  bent  are  ir  ft.  5  in.  to  21  ft.  6 
in.  long,  giving  a  depth  of  93  ft.  for  the  main  part  of  the 
stand.  Back  of  this  is  a  three-story  extension  one  bay 
in  depth,  containing  longitudinal  corridors  and  toilet- 
rooms. 

The  steelwork  is  of  nornuil  design  and  detailing 
throughout.     The  seat-i)aid<  stepping  is  carried  by  fore- 


four  two-wheel  trucks  running  on  a  two-rail  track  laid 
longitudinal  to  the  grandstand  near  the  middle  of  the 
depth.    It  could  reach  all  parts  of  the  bent. 

Blaine  11.  ililler.  Chief  Engineer  of  the  Sheepshead  Bay 
Speedway  Corporation,  was  in  charge  of  design  and  con- 
struction. The  Lackawanna  Steel  Co.  furnished  the 
steel,  and  the  Lackawanna  Bridge  Co.  erected  it.  Erection 
began  June  5,  and  by  Sept.  17  the  steelwork  had  received 
its  final  coat  of  paint. 

Although  in  an  outlying  district,  the  racetrack  is  with- 
in the  city  limits,  and  the  New  York  Building  Code 
governed.  Plans  were  approved  by  the  Bureau  of  Build- 
ings of  the  Borough  of  Brooklyn,  which  required  tlie 
seating  banks  to  be  designed  for  75  lb.  per  sq.ft. 
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llatoli  MivrM  'I'o  Ue  Itatril  ll>  Mixed  I«i«t«'li — Some  inixer 
iiuuiufactuieis  i-ute  theii-  machines  by  their  eawacity  in  mixed 
fONL-rete,  wliile  otheis  i-ate  them  by  their  capacity  in  loose 
unmixed  material,  althoug-h  it  is  a  well-known  fact  that 
a  mixer  havint?  a  batch  capacity  of  S  to  9  cu.ft.  of  unmixed 
sand,  stone  and  cement  will  hold  only  about  G  cu.ft.  of  mixed 
concrete  per  batch.  The  National  Association  of  Mixer  Manu- 
facturers at  its  AuKUSt  meeting  took  steps  toward  remedying 
this  difliculty  by  adopting  a  resolution  providing  for  the 
uniform  rating  of  batch  mixers.  This  resolution  provides 
tliat  the  members  of  the  association  in  future  catalogs  and 
circulars  shall  specify  the  capacity  of  their  mixers  as  "size 
of  wet  mixed  batch,"  and  not  otherwise.  The  dry  unmixed 
capacity  of  a  mixer,  says  the  association,  may  be  approxi- 
mated at  H4  times  the  wet  mixed  batch,  assuming  the  use 
of  cement,  sand  and  IVS-in.  crushed  stone,  with  1%  gal.  of 
water  per  cubic  foot  of  mixed  concrete.  The  members  of  the 
association  further  agreed  not  to  use  the  dry-batch  rating 
in  their  correspondence,  advertising,  etc.,  unless  the  standard 
wet-batch  rating  was  used  also  and  with  equal  prominence. — 
From  H.  B.  Smith,  Secretary,  National  Association  of  Mixer 
Manufscturers,   1125   32nd   St.,  Milwaukee,  Wis. 

Hifflinny  Siecnii  Made  of  Old  Saws — A  unique  sign  for 
marking  the  various  highways  has  been  devised  by  Arthur 
I'.  Denton,  of  Seattle,  Engineer  of  King  County,  Wash.  Dis- 
i-arded  shingle  saws  have  been  purchased,  the  rust  removed 
and  the  steel  disk  painted  as  shown  in  accompanying  sketch. 
The  saws  can  be  purchased  in  bales  for  practically  the  price 
of  crating  and  taking  them  away  from  the  mills,  and  as 
this  is  particularly  a  lumber  country,  the  signs  are  peculiarly 


HIGHW-W    SKIN    M.\nR    OF    OLD    SHINOLR    SAW 

appropriate.  To  protect  the  signs  from  mutilation  at  the 
hands  of  hunters,  and  as  targets  for  the  rocks  of  small  boys, 
the  Board  of  King  County  Commissioners  has  had  posted 
warning  notice  that  a  term  in  jail  would  result  from  the 
mutilation  of  any  county  property,  and  teachers  in  the  various 
public  schools  have  been  instructed  to  warn  their  small 
charges.  Several  hundred  signs  have  been  erected  and  more 
will  be  added  from  time  to  time  as  neded. — C.  A.  Osier,  Seattle, 
Wash. 

Hauillini;  Planter  by  W  lierlliarrun.s  and  a  hoist  was  the 
method  employed  for  the  interior  finish  of  a  reintorced-con- 
crete  building  at  Stevens  Point,  Wis.  The  plaster  was  mixed 
by  hand  and  shoveled  into  steel  wheelbarrows.  A  steam  hoist 
on  the  ground  had  its  cable  led  through  a  boom  on  the 
lower  of  the  concrete  elevator,  and  a  landing  platform  pro- 
iected  from  the  ttoor  where  the  plastering  was  in  progress. 
The  end  of  the  cable  had  a  three-rope  sling;  one  rope  had  a 
hook  which  engaged  the  wheel  of  the  wheelbarrow,  and  the 
others  had  iron  rings  to  be  slipped  over  the  handles  of  the 
barrow.      Four    men    were    eniiiloyed:      one    mixed    the    plaster 


and  loaded  the  wheelbarrows;  one  handled  the  hoist;  one 
wheeled  the  barrows  to  and  fi-om  the  hoist,  attached  and  de- 
tached the  sling  and  held  a  tag  line  to  steady  the  barrow 
and  keep  it  clear  of  the  building  in  raising  and  lowering; 
the  fourth  man  was  on  the  upper  floor  to  swing  in  the  loaded 
barrow  on  the  landing  platfoi-m,  unhitch  the  sling,  wlieel  the 
barrows  on  the  floor  and  attach  the  sling  to  the  empty 
barrows. 

A  l.ar>te  Shop  for  plate  and  angle  work,  under  construc- 
tion by  the  Abertliaw  Construction  Co.  for  the  Pore  River 
Shipbuilding  Corporation  at  Quincy,  Mass.,  will  be  lSSx769  ft. 
Its  steel  columns  are  composed  of  unusually  large  rolled 
sections,  some  of  them  30-in.  200-lb.  I-beams.  The  crane 
girders  along  each  side  of  the  center  row  of  columns,  as  well 
as  those  along  the  walls  of  the  building,  are  all  28-in.  150-lb 
I-beams.  The  crane  rails  are  about  28  ft.  above  the  floor, 
while  the  first  story  reaches  a  total  hei.ght  of  some  44  ft. 
The  building  is  roofed  with  plank  covered  with  tar  and  gravel. 
The  sides  are  largely  of  glass  in  steel  mesh,  with  pilasters 
of  brick.  There  is  one  -\-ery  high  story  for  handling  plates 
and  angles  for  shipyard  work.  A  partial  second  story  above 
this  includes  the  mold  loft,  605x92  ft.,  and  the  sheet-metal 
shop,  164x92  ft. — S.  G.  Koon,  Boston,  Mass. 

Isins  a  Pneumatie-Hamnier  Drill  Uader  Water  is  de- 
scribed by  Charles  A.  Fritz,  who  during  the  summer  and  fall 
of  liil4  was  engineer  in  charge  of  the  construction  of  a 
sewer  outfall  at  Manchester,  Mass.  The  outfall  extended  2 
mi.  into  tidal  waters  ranging  in  depth  below  mean  low  water 
from  zero  to  40  ft.  At  a  depth  of  about  16  ft.  two 
small  ledges  were  encountered  in  the  trench.  The  con- 
tractor (the  T.  A.  Scott  Co.,  New  London,  Conn.)  had  a  tim- 
ber crib,  which  was  to  be  used  to  support  a  steam  drill  on 
a  tripod.  Mr.  Fritz  suggested  the  use  of  a  "Jackhamer" 
pneumatic-hammer  drill,  which  was  successfully  tried.  The 
only  drawback  to  this  use  of  the  drill  was  that  the  exhaust 
annoyed  the  divers,  but  this  was  easily  remedied  by  bring- 
ing the  exhaust  to  the  surface  by  the  use  of  a  common  garden 
hose. 

RednciuK  Square  Feet  to  Acres — Mr.  Andrews'  short  cut  in 
computing  aci-eage  ("Engineering  News,"  Sept.  9,  1915,  p.  512) 
involves  two  multiplications.     Try  this: 

Square  feet  multiplied  by  0.000023,  minus  0.02  for  each 
figure  in  the  result  in  all  ordinary  cases;  or,  where  accuracy 
within  0.001  is  essential,  subtract  0.019  instead  of  0.02  for 
each  figure  or  integer. — C.  M.  Lawrence,  County  Surveyor, 
Hughes  County,  Holdenville,  Okla. 

Cement  Water-Meter  Boxes  of  two  types  now  being  used 
by  the  City  of  Pasadena,  Calif.,  are  shown  by  the  accompany- 
ing views.  Tile  smaller  of  the  boxes  shown  (Fig.  1)  is  about 
lOxlS  in.  in  plan  and  14  in.  deep  and  its  walls  are  about  1\'>  in. 
thick.     The  round  cement  lid  is  lifted  by  a  piece  of  heavy  cord. 


CRMENT    WATER-METEit    BOXES,    l'.\S. 
1 — Small    box   with   cement   lid.      2— I^nrge   I 

.'\   box   for  larger  meters   (Pig.  2)   is  14x30 
cbep.  lias  walls  2  in.  thick  and  is  provided   ' 

I.'rom    .\rllMir   Minpb-,   Ti.ipleo,   CtxWf. 


ONA,    CALIF, 
with   iron    lid 


in   plan,   IS  in. 


S,.|,t(.|Ml)cr  ;i(),    HI  1 5  K  N  (;  1  N  K  K  H  I  N  (I      N  K  W  S  65? 

gjiiiiiiiiiiiiiii iiiiiiiiiiii mil I Willi I iiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiuiininiiiiiiiiiiiiiiiNiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiniiinii iiiiiiiiiiiiii iiiiiiiiiiiiiii iiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiii iiiiiii iiiuiii iiuiiii iiiiniiiig 


EdlMoris^Es 


iiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiiiiniiimiiiiiniiiiiiiiiiiiiiiiimiiiiiiiiiiinniiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiinii^ 


TIr'  ((liiuitlt'iur  of  t\m  scridus  aceidonts  in  tlu'  t:ub- 
waY-cDiistniction  work  in  New  York  within  tiiree  days 
has  aroused  uneasiness  to  the  point  of  alarm.  City  offi- 
cials share  with  the  general  publie  the  imcomfortable 
suspicion  that  miles  of  timbered  streets  over  the  ex- 
•avation  for  new  subways  are  unsafe.  The  reeling  is 
justilied.  Coincidences  inevitably  are  suspicious.  Tlie 
iirst  accident,  Sept.  22,  was  alarming  enough,  with  its 
mysterious  spread  of  a  local  collapse  to  a  general  wreck- 
ing action  that  traveled  along  the  timbering  up  to  the 
point  where  permanent  steehrork  was  in  place.  When 
the  same  contractor's  work  w'as  visited  with  a  second 
collapse  only  three  days  later,  the  municipal  authorities 
bec'ame  aroused.  The  coincidence  struck  even  the  slow- 
e.st  mind.  A  third  collapse,  however  accidental,  Mould 
probably  make  the  suspicion  a  certainty. 

To  conclude  anything  from  the  fact  of  the  coincidence 
is  wrong  in  the  present  case,  however,  because  the  Xwo 
accidents  were  fundamentally  different  in  character. 
Any  engineer,  and  for  that  matter  nearly  any  layman, 
will  clearly  recognize  this  from  the  description  printed 
elsewhere  in  this  issue,  drawii  up  on  the  basis  of  obser- 
\ations  and  sketches  made  on  the  ground.  The  Broadway 
accident  was  due  to  what  the  lawbooks  call  an  act  of 
God,  in  this  case  a  catastrophal  rock  fall.  Rock  falls 
are  not  quite  so  iinforeseeable  as  hurricanes  and  floods, 
but  they  remain  the  ever-continuing  threat  in  rock  ex- 
vation,  whether  for  mine  or  structural  use.  Alining  en- 
gineers, who  boast  of  the  perfection  of  their  timbering 
practice,  admit  that  the  heaviest  proportion  of  mine  fatal- 
ities is  due  to  rock  falls. 

The  Seventh  Avenue  collapse  is  unquestionably  a  very 
serioiis  matter.  But  any  thoughts  or  sentiments  based 
on  it  should  not  be  complicated  by  reference  to  the  Broad- 
way accident. 

What  is  more,  if  the  relation  between  the  two  acci- 
dents is  rightly  interpreted  the  second  collapse  is  reas- 
suring with  regard  to  the  \ery  danger  which  the  first 
collapse  seems  to  point  out.  The  alarming  thing  about 
the  Seventh  Avenue  collapse  was  its  spreading  from  the 
point  of  initial  failure.  The  man  in  the  street  con- 
cluded that  the  underground  falsew'ork  was  built  more 
or  less  like  a  house  of  cards,  that  a  loose  or  weak  con- 
struction was  being  employed  to  support  streets  carrying 
heavy  and  dense  traffic,  and  that  therefore  anything  was 
liable  to  happen  along  the  work,  since  the  slightest  give 
or  fall  at  any  one  point  w^ould  spread,  tearing  down 
whole  block-lengths  of  streets.  If  this  same  man  con- 
sidered the  circumstances  of  the  Broadway  accident, 
however,  he  could  sec  good  proof  that  the  street  sup- 
ports are  in  fact  robust  and  stable.  The  impact  of  hun- 
dreds of  tons  of  rock  against  the  timbering  brought  down 
only  the  little  section  of  the  street  directly  over  the  slide ; 
immediately  alongside,  the  posts  and  struts  held,  while 
t!ic  broken  parts  pulled  clear. 


Juilging  from  tiie  present  attitude  of  New  York  City 
authorities  and  citizens,  it  seems  to  have  been  the  po])ular 
irica  that  subway  ('onstruction  is  a  class  of  work  which  is 
100  ])ii-  cent.  safe.  The  city  officials  themselves  apjjeai- 
to  ha\e  joined  in  this  belief,  forgetful  of  the  fact  thai 
engineering  construction  enterprises  of  large  magnitude 
cannnt  he  wholly  divcstecl  of  risk.  Cutting  away  the 
carlh  and  rock  uiiilcr  long  lengths  of  city  streets,  suj)- 
porting  a  dense  and  heavy  traffic  over  the  working  pit, 
dealing  with  variable  rock  strata  and  uncertain  building 
foundations,  protecting  suspended  pipes  and  sewers- — 
such  operations  cannot  be  made  mechanically  regular  and 
certain,  or  safeguarded  against  all  chance  liappenings. 

The  risk  remains.  Tt  cannot  be  I'liminated,  though  it 
can  lie  reduced,  even  down  to  a  minute  remnant  if  de- 
sired. Care  and  safeguard  may  be  multiplied  up  to  the 
l)oint  where  added  complexity  and  delay  add  danger. 
Increased  safety-margins  may  be  used  and  iiu^rea.sed  pro- 
\isioii  made  against  abnormal  contingencies.  All  this, 
of  course,  is  at  a  price.     Still  some;  risk  will  be  left. 

The  present  occasion  is  well  suited,  therefore,  for  a  care- 
lul  review  of  the  subway  situation  to  determine  how  much 
severer  the  requirements  should  be  or  how  much  more 
cautiously  the  work  should  be  conducted  than  is  customary 
in  first-class  engineering  construction  elsewhere.  Some 
modifications,  it  may  perhaps  be  found,  can  be  made  at 
small  cost,  and  these  will  doubtless  recommend  themselves 
to  all.  For  the  rest,  however,  the  financial  question — 
how  nuicli  can  we  afford  to  spend  for  it — must  first  be 
thrashed  out.  New  York  will  never  pay  as  much  to 
safeguard  Seventh  Avenue  against  the  jDossibility  of  traffic 
iiiterru])tion  as  it  will  to  safeguard  Broadway.  At  present 
the  Broadway  and  Seventh  Avenue  contracts  are  on  the 
same  footing. 

But  such  a  review  must  be  general.  To  adopt  only  such 
refinements  or  safeguards  as  are  directly  indicated  by 
the  present  accidents  M'ould  be  a  vain  measure.  The 
same  chance  causes  will  likely  not  act  again — others  would 
come  to  light.  Groups  of  domestic  and  foreign  engineers 
liave  been  as.sembled  by  various  of  the  city  authorities  to 
study  the  timbering  of  the  excavati(ms.  It  has  not  iieen 
lieard  that  investigations  of  blasting,  dynamite  handling, 
underpinning,  water-pipes,  concrete  mixtures  and  all  the 
other  phases  of  the  work  are  to  be  carried  on.  But  these 
matters  should  be  studied  as  well  as  the  single  one  now 
in  the  spotlight.  It  is  useless  to  shut  one  door  to  trouble 
if  other  doors  are  left  open. 

To  discuss  the  original  and  most  interesting  element  in 
the  situation,  the  great  collapse  in  Seventh  Avenue,  is  not 
easy  Mhilc  the  official  inquest  is  yet  to  be  held  and  many 
])(}ints  of  evidence  must  be  brought  to  light.  These  will 
[irobably  refer  to  the  origin  of  the  collapse,  however,  a 
matter  which  is  only  of  minor  interest  to  engineers.  As 
to  the  timbering  it.self,  fairly  good  data  are  given  by  the 
sketches  elsewhere  in  this  issue  and  a  word  of  comment  is 
possible  and   indeeil  inevitable. 
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Till'  weak-kneed  makeup  of  the  \m>X  r^y.steiii  is  tlu' 
stvikiiis  feature  of  the  timbering.  Drawn  in  tnie  lu..- 
portiou  (see  sketch  alongside),  it  is  an  assemblage  that 
the  structural  sense  hesitates  to 
aec-e])t.  Instability  ot  the  post 
as  a  whole  and  doubtt'ul  stabil- 
ity of  the  l-l)eam  forming  its 
mid<lle  scftion  are  inherent  in  the 
assemblage.  In  the  absence  of 
longitudinal  bracing  in  the  struc- 
ture, nothing  to  hold  the  i»)sts 
from  buckling  e.xcept  the  s])it'ail- 
er  timbers  between  the  I-bcam 
-webs,  a  moderate  ilisturl)anco  of 
the  middle  of  the  jmst  system 
would  be  able  to  liring  down  a 
■whole  forest  of  these  posts.  As  to 
-whether  this  was  tiie  actual  happening  in  the  coUapsc  <if 
8e]>t.  '.^2  can  only  he  speculated.  A  blocky  piece  of  the 
bench,  shot  out  by  a  blast  so  as  to  hit  the  forward  oiu'  in 
the  tier  of  I-beams,  could  readily  start  the  buckling  of 
the  ])osts. 


POST      SYSTEM      .\N'D 
MAIN    BEAMS 


The  need  for  as  complete  supervision  over  munici])ally 
owned  utilities  as  over  jirivate  companies  has  been  pre- 
sented in  the  editorial  columns  of  Engineerimj  News 
from  time  to  time  and  from  various  viewpoints.  Necessar- 
ily, in  these  discussions  there  has  been  little  specific  in- 
formation presented  on  the  experiences  of  any  of  the  pub- 
lie-.servii-e  commissions  of  the  country  and  no  data  on  the 
extent  to  which  the  municipal  utility  departments  have 
been  lax.  Naturally,  these  are  matters  on  which  the  com- 
missioners and  their  engineers  have  felt  hesitant  to  speak. 
Therefore  it  is  of  special  interest  to  show  specific  informa- 
tion on  the  way  in  which  utility  regulation  works  out  in 
its  daily  detail  and  to  give  definite  comparisons  between 
municipal  and  private  utilities.  Some  notes  of  just  this 
port  are  found  in  a  paper  by  C.  M.  Lar.sen,  Chief  Engineer 
)f  the  Wisconsin  Railroad  Commission,  printed  in  the  Sep- 
tendDer  Jovnial  of  the  American  Water-Works  Associa- 
tion. 

Wisconsin  is  generally  looked  on  as  one  of  the  most  en- 
lightened states  in  the  matter  of  utility  regulation,  and 
it  is  one  where  equal  demands  are  made  on  public  and 
l^rivate  enterprises.  But  evidently  the  responses  are  not 
uniformly  satisfying.  In  19M  there  were  196  privately 
owned  electricity  works  and  72  municipal  plants.  There 
were  26  private  water  comjianies  and  103  municipal  water 
departments.  All  the  telephone  systems  and  gas-works 
were  under  private  control.  Of  the  private  electric  plants 
5:i%  made  unsatisfactory  reports  and  so  did  71%  of  the 
municipal  departments.  Among  the  private  water  com- 
panies 42%  made  unsatisfactory  reports  and  71%  of  the 
municipal  water-works  were  lax.  Interest  in  the  develop- 
ment of  the  respective  utility  arts  is  reflected  in  the 
membership  of  utility  associations.  Seven  of  the  26  pri- 
vately owned  water  companies  had  joined  one  or  the  other 
of  the  major  water-works  associations,  which  is  far  too 
•few,  l>ut  worse  yet  only  10  out  of  the  166  municipal  water 
departments  were  represented.    In  the  -tatc  electrical  asso- 


ciatiini.  wiu)sc  nicnibcrsliip  iirobably  comprises  practically 
all  the  local  ])rivatc  coniiianies.  tliere  were  four  dejuirt- 
ments  and  five  individuals  representing  municipal  works. 
Continual  violation  of  commission  regulations  has  re- 
quired repeated  inspections  to  hold  up  the  service  stand- 
ards established.  The  troubles  were  usually  excess  volt- 
age or  gas  pressure,  low  heat  value  of  gas,  failure  to 
test  cu.«tomers'  meters,  and  unsatisfactory  re])orts.  (No 
standards  were  then  imposed  on  water-works.)  In  ail 
of  these  ways  the  private  companies  were  the  lesser  offend- 
ers and  showed  a  more  stable  management.  At  one  muni- 
ci])al  electric  plant  the  engine  broke  down  and  lighting 
was  entirely  discontinued.  An  in.spector  arrived  on  the 
scene,  hunted  up  a  traction  engine,  connected  it  to  the 
generator  and  restored  the  service.  The  water  department 
of  a  large  city  was  found  to  be  pumping  raw  river  water 
into  its  mains.  The  commission  on  investigation  found 
vacant  land  near-by  from  which  a  good  well  supply  could 
l)c  develo])ed.  The  city  was  required  to  develop  the  pro- 
ject, install  pumping  machinery  and  safeguard  its  custo- 
mers. 

All  this  evidence  points  to  the  great  need  for  adequate 
means  of  holding  the  municipal  utilities  to  the  same 
standards  of  service  which  it  is  reasonable  to  demand  of 
the  private  concerns.  Could  a  multitude  of  little  local 
regulating  commissions  have  coped  with  the  situation  suc- 
cessfully ?  In  each  case  of  inferior  service  an  experienced 
board  with  a  staff  of  well-trained  engineers,  account- 
ants and  inspectors  has  been  necessary  to  assist  and  super- 
vise the  weaker  utilities.  Few  of  the  local  municipalities 
could  have  afforded  such  an  organization,  and  without  it 
all  effective  control  would  have  disappeared.  :Moreover. 
attempted  regulation  of  one  department  by  another  branch 
of  the  same  municipal  government  would  have  usually  pro- 
duced no  benefit.  "Home  rule"  pushed  to  such  an  extreme 
as  advocated  by  the  opponents  of  state-utility  regulation 
means  no  rule  at  all. 

The  remarkable  progress  of  violet-ray  water  disinfection 
in  the  United  States  is  shown  by  the  article  published  on 
page  031:  of  this  issue.  All  of  the  i)lants  thus  far  in- 
stalled are  small,  and  many  if  not  most  appear  to  have 
been  built  with  little  regard  to  cost,  the  process  being 
an  alluring  one  from  various  points  of  view.  The  ultra- 
violet ray  seems  to  be  far  outdistancing  ozone  as  a  means 
of  -n-ater "disinfection.  Neither  method  has  yet  made  mucli 
progress  as  a  means  of  disinfecting  municipal  water-su]!- 
plies,  and  neither  is  likely  to  overtake  chlorination  in 
popularity  and  cost  efficiency  for  years  to  come,  if  ever. 
The  company  developing  ultra-violet  apparatus,  however. 
is  quietly  working  upon  the  problems  of  large-scale  disin- 
fection though  it  is  not  actively  seeking  municipal  busi- 
ness at  the  present  time. 

The  blowing  up  of  the  sewage-pumping  station  at 
Batavia,  N.  Y.,  on  Sept.  17  adds  another  to  the  growing 
list  of  explosions  which  seem  to  be  due  to  either  gaso- 
line or  illuminating  gas  that  has  accumulated  in  sewers 
and  wrecked  either  these  or  structures  connected  with 
them.  The  cause  of  these  explosions  should  be  given 
more  study  than  it  has  yet  received,  and  far  more  atten- 
tion should  be  given  to  the  detection  and  prevention  of 
such  dangers.  One  of  the  simi)lest  of  precautionary 
measures  is  never  to  carry  an  un])rotected  light  or  strike 


Sf|>toiiilKT  :'.(),   lOlT) 


K  X  (I  1  X  !•:  !•:  i{  I  x  (I    N  I-:  w  s 


e59 


n  iiiattli  in  a  sewer,  tank  vr  ]iiini])-\vi!ll  where  there  is 
the  least  likelihood  tiiat  e.\])l()sivo  gases  may  have  ac- 
inimulated. 


Now  that  a  k'tter-ballut  vote  of  'iMl  to  -"iHv'  has  j;iveii 
the  Board  ot  Direetioii  of  the  Ameriean  Sooiety  of  Civil 
Engineers  a  free  hand  to  favor  or  op])ose  legislative  bills 
for  the  licensing  of  engineers,  it  will  be  interesting  to 
see  what  it  will  do  when  the  next  opportunity  arises. 


'"Drink  at  your  own  risk" — meaning  water,  of  course — 
is  the  rule  of  law  laid  down  by  the  learned  judge  of  Picka- 
way County,  Ohio,  ^lore  specifically :  A  water  company 
need  exercise  only  "reasonable  care"  to  see  that  its  supply 
is  not  infected,  but  a  water  consumer  must  use  extraordi- 
nary care  to  guard  against  danger  of  infection  ])rovided 
the  danger  has   become  the  subject  of  ''common   talk." 


Sonic  details  of  the  lawsuit  in  which  this  rule  was  an- 
nounced are  given  elsewhere  in  this  issue  (page  (i.'il). 
Perhaps  the  evidence  in  this  case  warranted  no  other  con- 
clusion in  a  suit  for  damages,  but  it  seems  to  show  clearly 
that  here  was  another  tyjilioid  outl)reak  due  to  a  defective 
iheck  valve  between  a  polluted  mil!  supply  and  the  water- 
supply  of  a  city. 


All  "topsy-turvy"  would  describe  most  city  plans  in 
America.  This  is  no  wonder,  since  witii  vei^  few  excep- 
tions they  "just  growed."  How  difficidt  it  is  to  make 
good  this  lack  of  ])lanniug.  even  in  areas  still  largely 
undeveloped,  and  how  much  may  be  accomplished  when 
a  determined  attempt  is  made,  are  shown  by  the  first  of 
two  articles  on  city  planning  in  Queens  Borough,  on  i)ages 
(i;i8-41  of  this  issue.  One  of  the  lessons  of  the  article 
now  printed  is  the  need  and  value  of  a  good  topographical 
survey  for  any  thoroughgoing  city-planning  task. 
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Fall  iffa  MS^Ihw^giS*'  W@s=M 

Sir — In  the  article  headed  "(iiNc  the  Exiierienced  Engi- 
neer a  Chance  in  Highway  Work'"  in  EiKjineeriiuj  Xeirs 
of  Aug.  19,  Mr.  Mielly  falls  into  the  common  error  of  as- 
suming that  highway  and  railroad  engineering  are  the 
same  thing.  It  is  true  that  there  is  much  similarity,  but 
it  is  more  a  similarity  of  form  than  of  substance.  Take 
the  que.stion  of  grades.  For  a  reasonable  distance  a  horse 
is  capable  of  exerting  a  jmll  twice  or  three  times  as  great 
as  his  nornuil  tractive  power,  and  for  this  reason,  within 
reasonable  limits,  one  maximum  grade  on  a  highway  does 
not  of  nece.ssity  limit  the  loads  that  may  be  drawn  o\er 
it.  For  illustration,  a  series  of  long  :{%  grades  may  have 
more  influence  on  traffic  than  one  -5%  grade.  In  other 
words,  highway  grades  and  railroad  grades  are  two  entire- 
ly different  propositions.  In  the  latter  case,  one  maximum 
grade  will  limit  the  length  of  trains  on  an  entire  division ; 
in  the  former  case,  a  corresponding  statement  would  in  all 
probability  not  be  the  truth. 

There  is  no  question  hut  that  an  engineer  who  has 
had  several  years  of  experience  on  railroad  construition 
would  be  a  valuable  man  on  higliway  con.struction  if  he 
would  adapt  him.self  to  the  change  in  conditions  and  re- 
<|uirenients.  But  that  is  just  the  rub.  As  a  general  rule 
be  cannot  or  will  not  do  so.  I  served  my  time  on  a  rail- 
road-engineering corps,  and  am  quite  free  to  admit  that  I 
received  as  much  benefit  from  the  experience  as  the  rail- 
roads I  worked  for  did  from  my  services ;  but  I  could 
not  help  noticing  that  the  rank  and  file  of  the  men  in  the 
corps,  who  had  been  in  railroad  work  for  from  ten  to 
twenty  years,  were  in  a  hopeless  rut.  They  were  excellent 
cogs  in  a  powerful  and  efficient  machine,  but  apart  from 
that  or  a  similar  machine  their  value  was  certainly  open 
to  question. 


This  may  explain  why  recent  graduates,  willing  and  able 
to  learn,  may  be  preferred  to  old  bands  who  have  forgotten 
how  to  adapt  themselves  to  changed  conditions.  Again. 
a  young  man,  fresh  from  school,  is  nmch  more  apt  to  exert 
himself  in  a  position  that  pays  $T5  a  month  than  an 
older  man,  who  is  likely  to  resent  instructions  and  to  think 
himself  above  the  job.  Blunders  due  to  i)igheadediiess 
are  u.sually  much  more  expensive  than  those  due  to  inex- 
perience, and  whereas  the  latter  fault  can  be  corrected,  the 
former  rarely  yields  to  treatment. 

r>.     K.     CoGHLAX, 

Associate  Professor  of  Highway  Engineering. 
Colleue    Station.    Tex..    Auu'.    2:.    lido. 


HOTES  AHD  QUERIED 


C'oucrotc  TieM — A  coriespondunt  inquires  as  to  the  reasons 
"wliy  concrete  ties  have  not  been  a  pi-actical  success.  One  of 
the  main  ti-oubles  is  the  disintef^ration  of  the  concrete  caused 
b.v  vibration  and  pounding  under  traffic.  .Some  of  them  have 
cracked  and  fractured.  The  weight,  the  cost,  and  the  neces- 
sity (in  most  cases)  of  special  fastenings  are  other  unfavor- 
able factors.  Some  ties  have  given  good  service,  however. 
Concrete  ties  of  various  designs  have  been  proposed,  and 
several  of  these  have  Ijeen  tried  in  the  track,  but  only  in 
small  numbers,  so  that  the  aggregate  number  of  such  ties  is 
very    limited. 

Relative  Sijr.e  o(  Ensineerins  Sacieties — Referrins  to  the 
footnote  on  p.  .569  of  "Engineering  News"  of  Sept.  16,  1915, 
Edw.  C.  Sherman,  ot  Boston,  remarks  that  the  Boston  Society 
of  Civil  Engineers,  wliich  had  a  membership  of  962  in  .June 
and  has  since  .admitted  some  ne^v  members,  should  have 
been  given  as  ranking  next  in  size  to  the  Western  Society  of 
Engineers.  Mr.  Sherman  also  states  further  that  it  seems 
probable  that  by  "Associated  Engineering  Society"  was  meant 
the  -Association  of  Engineering  Societies,  and  calls  attention 
to  the  fact  that  this  association  is  really  composed  of  various 
local  engineering  societies  banded  together  for  the  sole  pur- 
pose of  publishing  their  proceedings  jointly,  so  that  it  ought 
not  to  be  compared  with  any  single  engineering  society  of 
equal  size. 
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EulTOin  Al.    CoKKKSl'llNIlKNCE 

iVn  aiuliencc  of  noaily  ;i  tlumsaiul  assembled  in  the 
Civic  Auditorium,  Sail  Fraiuisco.  at  tlie  opening  session 
of  the  International  Engineering  Congress  on  Monday, 
Sept.  20.  A  large  pro]iortion  of  those  present  were  men 
wlio  have  gained "distim-tion  in  the  engineering  profession; 
and  while  the  Pacific  Coast  was  most  largely  represented, 
engineers  were  there  from  all  parts  of  the  United  States. 
SeTdom  has  a  more  notable  gathering  of  eminent  Amer- 
ican engineers  been  assembled  in  this  country.  If  the 
large  attendance  of  engineers  of  other  nations,  expected 
wiien  the  congress  was  planned,  was  lacking,  the  number  of 
American  engineers  ])resent  was  a  reward  for  the  energy 
and  courage  of  those  who  have  labored  for  the  success  of 
the  congress,  and  who  persevered  when  the  undertaking 
.-cenied  most  doubtful  a  year  ago. 

"This  is  the  moment  to  which  we  have  been  looking  for- 
ward for  four  years,"  said  Dr.  William  F.  Durand,  Chair- 
man of  the  Committee  of  Management,  in  calling  the  as- 
sembly to  order.  Continuing,  he  outlined  the  story  of  the 
origin  of  the  congress,  which  grew  out  of  plans  made 
l)y  a  few  members  of  the  engineering  societies  of  San  Fran- 
cisco and  other  Paciiic  Coast  cities.  Eight  of  these  socie- 
ties joined  in  planning  for  the  event,  and  soon  afterward 
the  five  national  societies  of  civil,  mechanical,  mining, 
electrical  and  marine  engineers  gave  to  the  enterprise 
their  support,  moral  and  financial.  The  joint  committee 
representing  all  the.se  societies  has  been  at  work  for  near- 
ly three  vears  and  has  received  in  time  for  advance  pub- 
lication 300  papers,  while  30  more  are  in  hand.  The  eleven 
volumes  in  which  the  proceedings  of  the  congress  will  be 
published  will  contain  over  7,000  pages. 

Doctor  Durand  then  presented  the  Honorary  President 
of  the  congress,  Gen.  George  W.  Goethals,  who  received 
a  remarkable  ovation.  After  speeches  of  welcome  by 
Mayor  Kolph  of  San  Francisco,  and  Charles  C.  Moore, 
President  of  the  Panama-Pacific  Exposition,  General 
Goethals  gave  an  informal  address  on  the  history  of  the 
Panama  Canal  enterprise,  with  reference  not  to  its  techni- 
cal features,  but  to  award  credit  to  those  prominently  con- 
nected with  it  in  a  responsible  capacity.  He  began  with 
the  building  of  the  Panama  Eailroad  in  the  early  50's  by 
George  M.  Totten  as  Chief  Engineer.  The  difficulties  en- 
countered in  building  that  comparatively  small  work  at 
that  early  day  were  quite  comparable  with  those  that  have 
iieen  met  and  oven-ome  by  the  canal  engineers. 

Coming  down  to  the  attempt  of  a  French  company  to 
build  thcT  canal.  General  Goethals  said  the  engineering 
work  done  both  bv  the  first  French  company  and  its  suc- 
ces.sor  deserved  nothing  but  praise.  The  failure  at  that 
time  was  due  to  maladministration  by  the  promoters  and 
directors  rather  than  to  the  engineers. 

The  war  with  Spain  in  1898  had  a  large  influence  m 
furthering  the  undertaking  of  the  canal  by  the  United 
States,  not  onlv  l)ecau.<e  the  run  of  the  battleship  "Ore- 
<'on"  around  the  Horn  demonstrated  to  the  imblic  the 
niilitary  need  of  the  canal,  but  also  because  in  connection 
with  the  sanitation  of  Cuba,  the  cause  of  yellow  fever  and 
tlie  methods  necessarv  for  its  prevention  were  discovered. 
Under  direction  of  Colonel  Gorgas,  who  had  done  notable 
work  in  Cuba,  the  Isthmus  was  transforined  from  a  pest- 
liole  to  a  reasonably  healthy  locality. 


The  slun-t-lived  commission  originally  appointed  to 
build  the  canal  deserves  credit  for  obtaining,  through 
General  Davis,  control  of  the  terminals,  which,  under  the 
original  concession  from  Panama,  were  outside  the  Canal 
Zone.  John  F.  Wallace,  Chief  Engineer  under  this  com- 
mission, inaugurated  the  work  of  building  houses  and 
recruiting  labor  for  the  work,  and  he  |Hirchased  the  equip- 
ment that  was  used  in  constriiction. 

To  John  F.  Stevens,  who  succeeded  Mr.  Wallace,  and 
his  associate,  Mr.  Bierd,  was  due  the  rebuilding  of  the 
Panama  E.R.  to  make  it  an  effective  tool  for  construction 
and  also  the  accomplishment  of  a  vast  amount  of  prelimi- 
nary work  so  that  wlien  the  so-called  Army  Commission 
took  charge,  the  excavation  liad  almost  reached  the  mil- 
lion-yards-a -month  volume. 

The  basis  of  the  reorganization  effected  in  1908  was 
that  there  should  be  one  responsible  head  in  charge  of 
every  task  from  the  top  to  the  liottom,  so  that  there  was 
never  anv  question  as  to  who  was  accountable  for  failure 
or  deserved  credit  for  accomplishment.  To  Col.  H.  F. 
Hodges  and  Civil  Engineer  H.  H.  Eousseau  of  the  Navy 
General  Goethals  gave  high  praise  for  their  loyal  support 
and  effective  aid.  They  had  been,  he  said,  his  right  and 
left  bowers. 

In  order  to  create  active  competition  in  carrying  on  the 
work  efficiently  he  placed  the  Atlantic  Division  in  charge 
of  army  engineers  under  Col.  Wm.  L.  Sibert,  while  the 
Pacific  Division  was  under  S.  B.  Williamson  and  a  staff 
of  civilian  engineers.  General  Goethals  said  the  canal  force 
was  the  finest  construction  organization  that  ever  existed 
until  the  water  was  turned  into  the  canal,  when  the  desire 
to  continue  on  the  Government  jiayroU  became  the  con- 
trolling motive. 

Sonic  have  claimed  that  the  locks  of  the  canal,  110  ft. 
in  width  and  1,000  ft.  in  length,  had  not  been  designed 
large  enough  for  future  naval  vessels.  If  that  is  .so  the 
responsibility  belongs  to  the  Navy  and  not  to  the  canal  en- 
gineers, for  before  the  locks  were  built  an  official  board  of 
the  Navy  reported  the  dimensions  that  they  deemed  ample 
for  future  ships  and  those  dimensions  were  adopted. 

In  planning  the  organization  for  the  operation  of  the 
canal  some  had  claimed  that  the  office  of  chief  engineer 
should  have  been  created  under  the  governor.  General 
(Goethals,  howver,  thought  that  with  the  Zone  depopulated, 
a  governor  would  have  little  to  do  and  probably  would  be 
a  political  appointee  who  would  be  constantly  interfering 
with  the  chief  engineers  work.  He  thought  it  far  better, 
therefore,  to  give  the  governor  entire  responsibility  and 
hoped  that  an  engineer  would  always  be  in  control  of  the 
Canal. 

General  Goethals  then  introduced  the  only  one  of  the 
nineteen  honorary  vice-presidents  of  the  congress  from 
foreign  countries  who  was  present.  Major  J.  L.  De  Pul- 
lio-ny,  of  France,  who  has  been  in  charge  of  road  mainte- 
nance for  the  French  army  over  a  large  section  of  the 
western  battle  front,  and  who  was  given  a  two  months' 
leave  of  absence  by  the  French  Government  to  attend  the 
congress.  Major  Pulligny  was  for  some  years  in  the 
Uni^ted  States  prior  to  the  outbreak  of  the  war,  in  charge 
of  French  engineering  students  in  the  United  States.  His 
address  was  notable  for  its  eloquence. 

Brief  addresses  were  then  made  by  delegates  to  the  con- 
gress from  Canada,  Cuba,  China,  Guatemala,  Japan,  Hol- 
Tand,  Nicaragua,  Spain,  Sweden  and  Switzerland. 


SeiitomlKT  ;!0,    1!M.-) 

In  tln'  afU'riiiHiii  tliv  roii>;ross  ajiniii  asscniMcd  m  a 
m-ncrnl  sossioii  to  hi'ar  half  a  dozen  painu-s  on  tlic  I'anania 
Canal.  Major  I'ulligny  presided  at  tliis  session.  The 
(.pen inn  paper  by  General  Goetlials  reviewed  tiie  liistory 
of  the  canal  enterprise  in  niueh  more  detail  than  in  his 
formal  address  at  the  morning  session.  Space  may  he 
taken  here  only  for  the  interesting  fact  that  while  the 
revised  estimate  of  cost  of  the  canal  made  in  I)eeeini)er, 
1907,  was  $375,201. .500,  the  total  cost  of  the  canal  to  date, 
including  the  $50,000,000  paid  to  Panama  and  to  the 
French  company  and  the  amounts  spent  on  fortifications, 
is  less  than  $33;i,000,000.  Tiie  remaining  pajiers  at  this 
session  were  by  Dr.  Emory  K.  Joimson,  on  "Commercial 
and  Trade  Aspects  of  the  Canal";  Maj.  1{.  E.  Wood,  on 
'•The  Working  Force  of  the  Canal":  :Maj.  F.  C.  Boggs, 
on  "The  Purcha.se  of  Supplies'":  1>.  V.  MacDonald  on 
'•Canal  Z(me  Geology,"  and  F.  I).  Wills.m,  ••Climatologj- 
and  Hydrology  of  the  Canal. "" 

In  the  evening  a  reception  was  held  at  the  Palace  Hotel 
for  all  the  members  of  the  congress  and  tlieir  ladies. 

On  Tuesday  morning  began  the  separate  meetings  of 
the  eleven  sections  of  the  congress  devoted  to  special  fields 
of  engineering. 

Naftaoimal   lEta^nBaeoraira^  Socaetlies 
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Editoiu.vl  Cohrespoxdence 

Engineers  from  all  parts  of  the  United  States,  with  rep- 
resentatives of  the  profession  from  foreign  countries,  be- 
gan a  notable  series  of  meetings  in  San  Francisco  on 
Thursday,  Sept.  16. 

The  American  Society  of  Civil  Engineers  held  its  an- 
nual convention  at  the  Hotel  St.  Francis  on  Thursday 
morning  with  .some  400  in  attendance.  President  Charles 
D.  Marx,  of  Stanford  University,  delivered  the  annual 
address,  taking  as  his  subject,  "Idealism  and  the  Engi- 
neer." He  urged  that  the  engineer  is  as  truly  an  ideal- 
ist as  the  artist  or  the  poet.  Every  engineering  work  must 
e.xist  in  the  imagination  of  some  engineer  before  it  can  as- 
sume physical  form.  Whoever  does  his  duty  at  jiersonal 
risk  in  a  useful  work  is  a  hero  as  truly  as  those  who  risk 
their  lives  in  warfare. 

Professor  Marx  alluded  to  tiie  fact  that  the  head  of  the 
Belgium  Relief  Commission,  Herbert  C.  Hoover — of 
whom  prominent  Belgians  have  said,  "Hoover  is  the  hope 
of  Belgium" — is  a  member  of  the  Society.  Taking  illus- 
trations from  many  different  departments  of  engineering. 
Professor  Marx  showed  how  great  works  effecting  nio,st 
public  benefits  were  being  performed  by  engineers. 

At  a  brief  business  meeting  following.  Secretary  Hunt 
announced  that  the  ballot  for  the  place  of  holding  the  sum- 
mer convention  of  1916  had  resulted  in  118  votes  in  favor 
of  Pittsburgh,  51  for  Boston  and  48  for  ^Yashington.  with 
many  scattering. 

The  board  of  direction  had  recommended  that  the  So- 
cietv'  l)y  letter  ballot  should  rescind  its  action  taken  .some 
years  ago  opposing  legislation  for  the  licensing  of  engi- 
neers. The  result  of  the  ballot  showed  •2,0"24  votes  to 
rescind  the  former  action  and  59^2  against  rescinding.  This 
vote  leaves  the  board  free  to  act  on  this  matter  accord- 
ing to  its  best  judgment. 

On  Thursday  evening  a  dinner  was  given  by  the  Sau 
Francisco  members  of  the  Society  to  the  visiting  members. 


On  Friday  afternoon  many  of  tiie  members  of  the  Society 
and  their  guests  went  to  Del  Monte,  where  a  golf  tt)urua- 
nient  was  arranged  for  the  following  day  and  an  automo- 
bile tour  from  Santa  Cruy,  to  the  Big  Basin  and  San 
Jose  on  Sunday. 

The  Amerii-an  Society  of  Mechanical  Engineers  held 
sessions  on  Thursday  morning  and  on  Friday  morning. 
At  the  first  of  these  the  engineering  features  of  the  Pana- 
ma-Pacific Exposition  were  reviewed  in  papers  by  Guy  F. 
Bayley,  Chief  Mechanical  Engineer  of  the  Exposition,  and 
(rcorge  W.  Dickie,  vice-president  of  the  Societj'.  Follow- 
ing this  session  tiie  visiting  memljers  were  entertained  at 
luncheon  on  the  exposition  grounds. 

At  file  session  on  Friday  morning  papers  on  the  heavy- 
oil  engine  and  the  Diesel  engine  were  presented  by  A.  H. 
Goldingiiam,  Engineer  of  the  De  La  Vergne  Refrigerating 
Co.,  of  New  York,  and  Prof.  W.  H.  Adam.s,  of  Tliroo]) 
Polyteclmic  Institute,  at  Pasadena.  These  papers  were 
discussed  liy  C.  R.  Weymouth,  Chief  Engineer  of  Charles 
C.  ]\Ioorft  &  Co.,  who  maintained  that  under  the  prevail- 
ing conditions  of  cheap  fuel  in  the  United  States  there 
were  very  few  places  where  the  Diesel  engine  could  show 
a  commercial  success.  He  stated  that  the  total  capacity  of 
Diesel  engines  now  in  use  in  the  United  States,  after  a 
dozen  years  of  attempted  exploitation,  is  only  about  100.- 
000  lip.,  while  in  steam  turbines,  single  units  of  .50,000 
lip.  are  already  talked  of. 

A  notable  social  event  on  Friday  was  a  luncheon  gi\eii 
in  honor  of  the  president  of  the  Societ}',  Dr.  John  A. 
Brashear,  by  Charles  C.  Moore,  president  of  the  Panama- 
Pacific  Exposition.  The  invited  guests  included  members 
of  the  Societ\"'s  council  and  other  noted  engineers.  Dr. 
Brashear  has  been  named  by  Governor  Brumbaugh  of 
Pennsvlvauia  as  the  most  distinguished  citizen  of  that 
state,  and  Wednesday,  Sejit.  "23.  was  celebrated  at  the  ex- 
position as  Brashear  Day  in  hislionor. 

The  American  Institute-  of  Electrical  Engineers,  at  a 
special  convention,  distinguished  itself  by  dealing  with  a 
long  list  of  technical  papers,  2(5  in  number,  and  holding 
sessions  both  morning  and  afternoon  on  Thursday  and 
Fridav.  Two  and  three  parallel  sessions  were  held  to  dis- 
cuss simultaneou.'jly  such  special  subjects  as  electric 
transmission,  valuation  of  public  utilities  and  wireless 
telegrapliv.  Joint  sessions  were  held  with  the  American 
Institute  of  Radio  Engineers.  The  principal  social  event 
was  a  dinner-dance  on  Thursday  evening. 

A  Pan-American  Road  Congre.ss,  consisting  of  a  joint 
convention  of  the  American  Highway  Association  and  the 
American  Road  Builders'  Association,  was  held  at  Oak- 
land, Sept.  ]3  to  17.  Some  "27  papers  on  various  phases  of 
highway  con.stniction  and  maintenance  were  scheduled  for 
presentation.  Considerable  interest  was  aroused  in  the 
convention  l)v  the  projiosal  brought  forward  by  the  Pacific 
Coast  delegates  that  the  Federal  Government  should  con- 
struct a  national  highway  along  the  Pacific  Coast  from 
British  Columbia  to  Mexico.  After  discussion  the  project 
was  ap]iroved  in  modified  form  as  follows: 

Resolved,  That  the  Pan-American  Road  Congress  recom- 
mends to  the  Congress  of  the  United  States  the  advisability 
of  investigating  tlie  necessity  of  building  a  hard-surfaced 
highway  along  the  Pacific  Coast  from  Canada  to  Mexico,  and 
other  national  highways  to  be  used  for  military  and  commer- 
cial   purposes. 

The  pacificists  and  militarists  had  it  out  on  the  insertion 
of  the  words  ••military"  in  this  resolution,  with  the  result 
shown. 
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^[ore  tluui  a  lilock's  length  nl'  New  Viuk  sti-rct  sui  rnn'. 
witli  a  fully  loaded  street  car  and  scmm-uI  ■wa^iiiis,  dropiieil 
into  the  suhway  excaxation  iindi'incatli  mi  Wednesday, 
.Sept.  32,  1!)15.  The  cullai^r  was  the  indirect  result 
of  a  regular  blast  in  the  lieiich  a  I  the  north  face  of  the  ex- 
cavation. It  is  nut  tiidy  the  wni'st  construction  accident 
in  the  history  of  the  new  suhway  \voi-k  in  Xcw  York  City, 
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hut  it  has  also  made  the  ])C(i|)le  and  the  ollicials  of  the 
city  suspicious  ahont  the  safety  of  all  the  many  nnles  of 
timber-supported  street  surface  n\i'i'  suhway  cdust rui-tion 
woi'k. 

The  accident  is  unexplained.  Its  (irigin — a  local  failure 
or  knocking-down  of  tind)eis  hv  living;  lock  or  other  ef- 
tect.s  of  the  blast — is  readily  umlersiodd.  lint  no  ex])lana- 
tion  has  been  given  by  the  parties  niMilved  of  the  extension 
of  collap.st'  hackward  along  the  coinpleteil  tind)ering — 
))resunialily  secure  and  solid — for  a  distance  of  at  least  IJOO 
ft.,  or  about  ;iO  bents.  Suggestions  ha\e  hcen  made  that 
some  general  cause,  as  a  gasoline-vapor  explosion  .set  olf 
hv  the  bla.st.  brought  about  the  wreck;  these  suggestions 


ari'  (inly    li\  pulhetical.   as   no 
suppiirt    tlicin. 

Suhway  wink  in  .Sc\ciitli  Ave.  extends  south  from  42nd 
St.  tn  a  cnnnectinn  w  itii  a  paii'  ol'  tunnels  under  the  East 
lii\cr  at  Old  Slip.  All  hut  the  extreme  southerly  ])art 
is  lour-tiack  .-tiucture  with  all  ti'acks  mi  the  siiine  le\e!. 
The  structure  is  generally  as  near  the  surface  as  the  ]iipe 
and  sewer  systems  permit. 

The    collapse    ociairred    in    the    section    from    Kith    to 
LiOth  St.,  which  is  being  built  by  the  United  States  Ifealty 
I  and    Improvement    Co.    as    contractor. 

^  'file  south  end  of  this  .section  is  in  sand 

for  the  full  depth,  while  the  north  half 
is  in  all  rock  (schist).    The  same  work- 
ing system   is  employed   in   both  ]iarts, 
with    only    minor    dillVMcnces.      As    in 
all  the  subway  work  imw  going  on  in 
the  city,  the  excavation  is  done  under- 
gi'ound,  after  replacing  the  |ia\cmeiit  by 
planking    laid    on    joists    and    beams. 
These  beams  are  under|iinned  by  girders 
and    ])osts    as    the    subsurface    digging 
]jroceeds. 
On  Sept.  :'.'l  the  excavation  and  tindjering  td'  the  section 
were  .so  far  advanced  that  only  .50  ft.  of  ground  was  left 
between  the  main  south  heading,  which  had  reached  the 
south  line  of  2.jth  St.,  and  the  north  heading,  which  had 
crossed  the  north  line  of  2."')th  St.     Adxance  work  in  the 
north  heading  had  been  shut  down,  and  back  of  it  most  of 
the   iiermanent   subway   steelwork     (columns    and    roof 
beams)  had  been  erected.     In  the  south  heading  the  steel 
crectiiin  had  exteiuleil   tn  a   point  between  2:5rd  and  2-fth 
St.,  while   fi'mu   here   north   to  the   lace  of  the  bciuh  the 
fiKitings  for  the  ]ieiinaneiit  steel  were  heiiig  prepiircd. 

A  blasting  gang  came  on  duty  in  the  si)uth  heading 
shortly  before  8  a.m.,  St'pt.  22,  to  shoot  the  holet;  in  the 
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full  wiiltli  of  llif  lUl.  ami  hark  inoi'i'  than  a  hliick.  to  the 

point  wIrtc  tliL'  iiciinaiii'nt   strvlwnik   \va<   in   plan'    (si'c 


'I'lu'  wreck  showi'il  the  loailway  ])huikiiif;-  lyiii;,'  in  iairly 
ivgulai-  arnuijrt'nient  on  fop  of  the  jjik'  in  the  cut  (see 
view,  Figs.  :]  and  I).  It  seems  to  have  fallen  straight 
ilown.  The  sup])orting  tinihers  and  l-l)eanis  were  not  so 
regular  in   position:  suili  of  them  as  could   he  identified 


FTl;^;     3    .\Xr>    4.      HOLE    IX    SEVEXTH    AVE..    XEW    YORK.   AFTER    COLLAPSE    OF    TIMBERIXG    IX 

-SUBWAV    EXCAVATION 
Upper   view,    loolungr    north,    shows    point    of    initial    failure   at   i-isrht.     Lower  view,   lookina-  at  south   end   of  collapse    -(vhere 
tlie  street  tunbt-rinK  was  carried  on  permanent  subway    steelwork  ' 

.>kit(h.  Fig.  1).     A  loaded  northhouud  street  car.  which  as  to  original  location  indicated  a  movement  south.     The 

was  held  by  a  flagman  halfway  between  24th  and  25th  St.,  four  or  five  northerly  bents  of  permanent  steel,  at  the 

fell  to  the  bottom  witli  the  tracks,  and  two  wagons  al.so  south   end   of   the   collapse,   were   crowded   toffether   and 

went  down.     Eight  dead  were  later  taken  out  of  the  car.  leanino- south. 
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The  timber  used  in  tlie  United  States  U'ralty  seetion  is 
shown  in  Fig.  5.  The  beams  under  the  street  plankinu 
and  ear  tracks  are  carried  by  one  12xlG-in.  longitudinal 
stringer  on  either  side  of  a  central  aisle.  Bents  of  G  to 
8  posts,  spaced  10  ft.  apart  along  the  work,  support  the 
stringers  and  also  directly  the  roadway  lieams.  These 
posts  in  turn  foot  on  transverse  24-in.  80-lb.  I-beanis,  one 
2o-ft.  length  on  either  side,  set  12  to 
15  ft.  above  the  floor  of  the  excavation. 
Four  12xl2-in.  posts,  two  under  each 
I-beam,  carry  the  load  of  the  entire  bent. 
For  bracing,  the  I-beams  are  strutted 
longitudinally  by  4x8-in.  or  8xS-in. 
spreaders  wedged  between  their  wel)s. 
Two  or  three  such  spreaders  are  used  on 
either  side  of  the  central  aisle.  Also, 
the  upper  tier  of  posts  is  set  on  4xl2-in. 
or  6xl2-in.  foot-planks  dai)ped  over  the 
top  flanges  of  the  I-beams  in  alternate 
bays  Ijctween  bents.  Longitudinal  spacer 
planks  under  the  roadway  beams  al.so 
act  as  struts. 

Transversely,  the  two  I-beams  of  each 
bent  are  spread  and  tied  by  a  pair  of 
12-in.  201/^-lb.  channels  spanning  the 
middle  aisle  and  bolted  to  the  I-beiim 
webs.  There  are  other  spreaders,  ami  at 
many  places  transverse  diagonal  bracing 
in  the  npper  tier  of  posts,  as  indicated 
in  Fig.  5.  The  outer  posts  are  blocked 
against  the  side  walls  of  the  vut 

There  is  no  longitudinal  diagonal 
bracing  in  either  upper  or  lower  tier 
of  posts. 

At  the  forward  end  or  bench,  the 
timbering  is  bridged  over  to  the  top  of 
bench  by  four  longitudinal  flying  gird- 
ers or  "runner  beams,"  two  on  either  side, 
■\\hich  extend  from  a  support  on  the 
bench  backward  over  at  least  three  bents,  and  rest  on  in- 
dependent framed  towers  at  their  back  ends.  These 
runner  beams  are  30-in.  200-lb.  wide-flange  I-beams,  42 
ft.  long.  They  carry  the  forward  two  bents  (nearest  the 
bench,  where  posts  cannot  be  set,  or  if  set  might  be  dis- 
placed by  blasting)  by  hanger  bolts  holding  up  the  24-in. 
I's  of  the  bents.  As  bench  excavation  proceeds,  the  run- 
ner beams  are  set  forward  in  10-ft.  steps,  and  their  rear 
towers  are  moved  in  20-ft.  steps. 

Conditions  at  the  bench  of  the  south  heading  at  25th  St. 
are  these:  The  west  bench  system  is  undisturbed,  the 
runner  beam  and  its  tower  (only  one  beam  was  used  in 
the  we.st  half  of  this  point)  being  still  in  place  holding 
up  tile  street  planking;  just  back  of  the  runner-beam  .sec- 
tion, however,  everything  is  down.  In  the  east  half,  not 
onlv  is  all  the  timbering  down,  but  both  runner  beams 
are  down,  leaning  up  against  the  bench  with  their  forward 
ends  nearly  at  its  top;  both  towers  also  are  down,  but 
the  inner  one  of  the  two  is  lying  on  the  floor  of  the  ])it, 
overturned  and  crushed  flat,  not  far  out  of  idace.  Fig.  1 
sketches  the  conditions  roughly. 

The  dift'erence  between  the  east  and  west  bench  condi- 
tions proves  that  the  east  runner  beams  or  their  towers 
were  displaced  or  wrecked  in  the  very  origin  of  the  col- 
la])se.  Had  the  collapse  started  behind  them  the  posted 
timbering  should  have  pulled  clear  and  left  the  liench  sec- 


tion standing  as  in  the  west  lialf.  The  collajjse  of  the 
timbering  soutliward  of  the  beneli  section  was  apparently 
a  southward  tipping  or  buckling  of  the  post  system,  pos- 
sibly started  by  a  heavy  blow  delivered  against  the  front 
end  of  the  timbering  near  the  level  of  the  24-in.  I-beams. 
As  a  precautionary  measure  since  the  collapse,  longi- 
tudinal diagonals  have  been  spiked  or  bolted  to  the  lower 
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The  working  system  involves  tlie  use  of  transverse  I-beams  suspended  from 
flying  g;irders  or  runner  beams  near  the  face  of  the  bench  and  carried  on 
posts  farther  back 

])osts  at  intervals  in  tlie  remaining  timbering  ot  this  con- 
tract section. 

Investigations  of  tlie  accident  have  been  started  by  the 
coroner,  the  contractors,  the  Public  Service  Commission, 
the  flavor  and  other  authorities. 


Onlv  tlirce  days  after  the  Seventh  Ave.  accident  de- 
scribed in  the  preceding  article,  a  second  collapse  of  sub- 
way timbering  occurred  in  the  work  of  the  same  contrac- 
tor, but  on  another  contract  section.  About  7  p.m.,  Satur- 
day. Sept.  25,  the  timbering  under  Broadway  near  38th 
St.  was  wrecked  by  a  rock  slide.  Partly  crushing  and 
partly  di.slocating  the  system  of  posts  and  brace-struts, 
the  slide  dropjied  the  roadway  planking  of  half  the  street 
A\idth  for  a  length  of  70  ft.  into  the  pit.  The  planking 
of  tlie  east  half,  together  with  the  two  ear  tracks,  re- 
mained hanging  across  the  wrecked  section  by  the  suspen- 
sion action  of  the  track  rails.  One  vehicle  fell  with  the 
street    planking,    causing   one    death. 

The  point  of  collapse  is  directly  in  front  of  a  theater, 
and  four  or  five  other  theaters  are  within  a  radius  of  300 
ft.  Had  the  collapse  occurred  half  an  hour  later,  there- 
fore, the  results  would  have  been  more  serious. 
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Tlic  work  ill  tills  |nmil  is  |>iirt  til' tlif  new  l>roiul\v;iy-">IMli  ((illiipscd   scclKni   llir  ciisl    riicc  i>\'   tin-  cut   slopes   inward 

St.  subway   luic  to   be  operated  by  the    New    'N'ork   Cdii-  mi  what  a)i|icMrs  tn  be  a  stratilicatinii  surface,  in  a  way 

solidated  Railroad  Co.   (Brooklyn  system).     Tiie  seetion  to  j,nve  little  opportunity  for  etl'ective  lateral  blocking-, 
from  near  3'iiu\  to  39th  8t.  is  being  constructed  by  the  The  extent  of  the  collajise  is  indicated  in  Fig.  7.    Seveu 

United  States  Realty  and  Iniproveuient  Co.    The  structure  lients  just  south  of  the  lace  of  bench  are  totally  destroyed. 

is  to  be  one-lc\cl    rnur-tiiick   <iili\\;iv.   witli    Hour  aliout   •'!.')  Three   others    arc    partly    ilcstroved    and    jiartly    distorted 


FIG.    ti.       BltOADWAY     TIMBERING     WKKCKEI)     BY     K(.iCK    .-SLIUK    (i.\    WKST   SIUE    OF   CUT 


ft.  below  street.  Eock  is  within  5  to  6  ft.  of  the  surface ; 
it  is  Manliattan  schi,st,  whose  strata  here  stand  nearly  on 
edge.  As  indicated  by  the  elevation  of  the  bench  face  in 
Fig.  '; .  the  dip  is  to  the  west.  On  the  east  side  of  the  cut 
(right  side  in  Fig.  7)  the  rock  slopes  so  as  to  slide  into 
the  cut,  and  here  some  of  the  slabs  have  been  doweled  in 
place  by  steel  rods  grouted  in  holes.  On  the  west  side 
the  blasting  proditces  an  irregular  side  face,  with  sheets 
of  rock  .standing  iip  partly  undercut.  Jointing  ])laiies 
slope  downi  inward  toward  the  cut. 

The  slide  (Fig.  7)  was  a  slip  along  such  jointing  ])lanes 
of  the  rock  of  the  west  face.  The  ap]iearance  of  the 
break  shows  this  clearly  (see  Fig.  7  and  view,  Fig.  (5). 
"What  disturbance  started  the  slip  could  not  be  learned. 
According  to  the  best  evidence  at  hand  up  to  now,  no  one 
suspected  the  seamy,  dangeroiis  natiire  of  the  rock  at  tliis 
jioint.  The  slip  was  about  IS  ft.  in  thickness  at  its  maxi- 
mum, measured  out  from  the  original  side  of  the  cut. 

The  timbering  of  the  Broadway  excavation  (Fig.  8)  is 
closely  similar  to  that  used  on  the  Seventh  Ave.  section 
of  the  same  contractor  (see  Fig.  5,  in  preceding  article). 
The  main  beams,  however,  are  set  above  the  permanent 
subway  structure,  and  thus  are  located  just  beneath  the 
piping  iinder  the  street :  the  posts  under  them  are  strutted 
by  two  lines  of  longitudinal  and  transverse  tind)ers.  There 
are  four  posts  in  each  bent,  two  under  the  12x16  main 
stringers  and  two  at  the  walls.  Bents  are  spaced  10  ft. 
The  outer  posts,  as  observed  in  the  standing  work  just 
south  of  the  collapse,  are  blocked  against  the  sides  of  the 
cut.  both  to  hold  tlie  rock  and  to  stiffen  the  timbering: 
this  blocking  \aries  from  ]iost  to  ]iost.     Howexer,  in  the 


by  having  the  to])s  of  the  posts  pushed  over  eastward. 
Smith  of  this  the  timbering  is  in  place  and  plumb,  and 
there  is  no  indication  that  the  collapse  transmitted  anv 
injurious  action  to  it.  Nevertheless,  the  posts  in  the  un- 
damaged portion  were  braced  longitudinally  by  hea\v  tini- 

BROADWAY 


G.   7.      SKETCHES  SHOWING   LOCATION  OP  ROCK  SLIDE 
AND    RESULTING    CCILLAPSE    OF   STREET  SUPPORTS 
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hvv  iliaijoiials  imiiiciliiitcly  al'ti'i'  llir  (•(ilhip>(_'.  as  extra  as- 
suraiiic  ol'  si'c\u'ity. 

AVluTC  the  collapse  occurred  TJie  lieinh  ul"  the  exea\ati(iii 
had  a<lvance(l  to  within  101)  ft.  of  the  iiortii  end  of  the 
United  States  Realty  contract  section.  The  adjoining-  sec- 
tion had  not  yet  heen  attacked  in  tlie  innnediate  neinh- 
horhood,  so  that  there  has  iicen  no  opjiortimity  to  de- 
velo])  the  rock  structure  just  north  of  the  region  of  the 
slide. 

The  |iolicc  depai'tnicnt  st(i|)i)ed  trattic  on  2uany  of  the 
most  ini])ortant  ti\orouirhfares  of  the  city.  Seventh  A\c. 
was  closeil  from  olst  St.  south.  Broadway  was  closed 
from  "ijlitli  St.  to  3!)th  St.  to  all  except  street  cars,  and 
from  3;5rd  St.  to  3!)th  St.  to  all  traffic.  Crossings  weiv 
closed  along  Broadway  at  8th,  14tli,  2;3rd,  and  at  all 
cro.ssings  from  28tli  to  3!)th  Sts.  On  Seventh  Ave.  the 
crossings  of  14th,  23rd  and  34tli  Sts.  were  closed,  as  were 
also  the  crossings  of  Sixth  Ave.  and  34th  St.,  W.  10th 
and  W.  4th  Sts.,  and  Christopher  and  Variik  Sts. 

This  procedure  stojjped  through  traffic  on  the  8th,  14th, 
32ud,  2;)tli  and  34th  St.  crosstown  lines,  as  well  as  on 


Fir;,  s.    TiiiBEHixi;  systicm  i'.sicd  ox  bro.^dway 

Arrangement  similar  to  that  used  on  Seventh  .\ve.  (  FiK.  5). 
but  with  main  beams  aljove  subway  structure  and  close  to 
Street  surface;   two  sets   of  struts   between  posts 

Broadway  and  on  Sixth  Ave.  and  Scxcnth  A\e.  This 
iuterfennice  necessitated  the  ()])eration  i\\'  an  inipro\iscd 
.system  of  shuttle  lines. 

These  rigorous  measures  were  adopted  hy  order  of 
Police  Commissioner  Wood.s,  follo\nng  a  resolution 
adopted  by  the  Public, Service  Commission  at  its  meetini; 
on  Sunday  morning.  The  resolution  was  introduced  hy 
Comnii.ssioner  Haward,  and  recommended  that  all  traffic 
on  d(!cked-over  streets  (except  street  ('ars)  where  thi' 
street  sup])orts  were  not  of  steel  should  he  prohiljited. 
Commissioner  J.  S.  Cram  offered  an  amendment  to  the 
(■fleet  that  all  heavy  traffic  be  prohibited  on  Broadway. 

This  meeting  was  attended  by  all  the  members  of  the 
(wmmission,  its  chief  engineer  Alfred  Craven,  Mayor  .1. 
P.  :\litchell,  and  :M.  H.  Smith,  Chief  Engineer  of  the 
Department  of  Water  Supidy,  Gas  and  Electricity. 

The  city  authorities  from  mayor  down  to  ruhlie 
Service  Commission  became  enough  aroused  over  the 
Broadway  collapse  that  they  appointed  several  experts  and 
investigation  boards. 

The  mayor's  committee  of  engineers  consists  of  the 
following  members  of  the  city's  engineering  forces : 
Xelsoii  P.  Lewis,  chairman,  E.  P.  Goodrich,  J.  \V.  F. 
Bennett,  (Jenrgc  W.  Tillson,  Eugene  AV.  Stern,  :Merritt  H. 
Smith,  Amos  I..  Shaefl'er,  Edwin  .1.  Fort,  John  E. 
Mealy,  Benjamin  ^^'elton,  Francis  Ferry,  and  Iv.  AV. 
Creuzbaur.  For  the  Public  Service  Coininission.  investi- 
gations hy  its  engineering  stall  will    lie  supplemented   hy 


the  ser\ices  nf  Henry  11.  (^iiiiidiy.  Chief  Engineer  of  tin- 
Philadeljihia  suhways,  Edmund  S.  Davis,  Chief  Engineer 
(d'  the  Boston  suhways,  and  J.  H.  Hammond,  Jr. 

The  inquiries  being  conducted  by  the  coroner  and  the 
district  attorney  are  assisted  bv  H.  de  B.  Parsons  as 
expert. 

lis  BJot^  Geimeipsil 

By    FiiEn   Davis* 

The  two  accidents  on  tlie  t\v\\'  suhways  in  Xew  York 
City,  oeenri'ing  so  close  together  hoth  in  time  and  loca- 
tiiiji  and  resulting  in  the  collapse  of  the  roadway  sttjjported 
o\er  the  subway  excavations,  have,  i^erhaps  naturally, 
caused  some  apprehension  in  the  minds  of  the  responsible 
olheials  as  to  the  general  security  of  the  comparatively 
larii'e  aiiionnt  of  street  suifaee  u{'  this  character  now  in 
existence.  The  wi'iti'r  made  a  Aery  careful  examination 
of  all  the  work  in  ]irogrcss  a  little  o\cr  a  year  ago  and  was 
at  that  time  impressed  hy  the  care  cxeiciscd  and  the  ))rc- 
cautions  being  taken  to  avoid  accidents  of  this  kind. 

It  was  recognized  on  all  this  work  that  owing  to  the 
greatly  varied  character  of  the  .so-called  "Xew  York  rock'' 
(the  mica  schist  that  underlies  the  whole  city)  it  was 
impossible  to  predict  with  certainty  what  the  results  of 
every  blast  wmild  he.  and  jirecaittions  were  therefore  taken 
to  )iro\ide  against  comj)lete  collapse  of  the  decking,  even 
though  one  or  even  several  supports  were  displaced 
tdtlier  by  ro(  k  thruwn  out  by  blasting  or  by  slipjiing  oi' 
.■-liding  of  the  rock  mass. 

The  extremely  unstable  charaefer  of  the  Xew  York  rock 
has  always  been  realized,  l)ut  even  among  the  most  com- 
j.etent  of  those  who  have  had  to  handle  it,  it  has  not  al- 
ways been  possible  to  entirely  prevent  trouble,  as  the  ser- 
ies of  disasters  in  ]!)02  in  the  Park  Avenue  tunnel  of 
the  original  subway  testifies. 

In  view  of  the.se  conditions,  therefore,  it  seems  advisable 
io  nieiUion  here  briefiy  some  of  the  general  princi]iles 
and  methods  adopted  on  the  work  referred  to,  which  was 
described  in  some  detail  by  the  writer  in  a  series  of  articles 
in  Eiii/inei'rin(]  A~eirs  during  the  second  half  of  1914.  Thi> 
may  tend  to  allay  the  fear  that  the  conditions  that  ha\e 
caused  these  last  two  accidents  are  general  or  that  there 
is  cause  for  general  alarm  over  the  situation. 

Article  VII  of  the  series  referred  to  describes  the  meth- 
ods of  timbering  {Eiujineerinrj  Xeins,  Nov.  2U,  1914.  ]i. 
1008),  and  the  references  herein  to  the  figure  numbers 
are  to  those  of  that  article.  At  the  outset  it  may  be  noted, 
that,  speaking  generally,  all  the  excavation  below,  say, 
14th  St.  is  in  earth  and  above  that  point  almost  all  in  rock. 
Little  danger  from  blasting  or  from  .sliding  rock  is  to  b< 
i^xpected,  therefore,  on  the  downito'mi  sections. 

At  the  time  of  the  writer's  examination  of  the  construe^ 
ticjii  work,  anil  in  conversations  with  hoth  the  engineers  ol 
the  Public  Service  Commission  and  of  the  contractors,  h( 
was  impressed  by  the  evident  realization  on  their  pai 
of  the  necessity  of  contiiutous  support  and  the  need  of  ade^ 
quale  bracing  in  all  directions,  as  is  shown  by  the  follow 
ing  quotation  from  the  article  referred  to,  where  it  is  notei 
that  the  design  of  the  timbering  in  all  cases  not  only  ))ro- 
\  idcd    for  a   clear   working   si)ace,   but  was   designed    t( 
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■"nunrd  ii^iiiiist  ilisii>lci'  li\   llic  Idiisi'iiinn  (ir  iU'sti-uc1i()]i  of  as   the   work    profircs.suil,    liul.  tlicy    .vciH-  all    su|)|)(jrtiH]   at 

,iii('  (ir  more  supports  liy  the  hlnstiii^;  opcrMtKiiis  or  by  slidi's  iniJiT  lliaii  one  jjoiiit.     Unusual  can;  was  taken  in  all  this 

ill  till'  \ery  uiistahle  New  York  rock.""  work  to  splice  all  joints  and  to  nail  cleats  at  all  connee- 

Takinj;  u))  the  reterences  in  order,  it  will  he  notecl  tliat  lions.     This  made  it  somewhat  more  ditfieult  to  take  the 

in  the  fully  tind)ered  section  o1' the  usual  ranger  and  ci-o>s-  tinilier  apart   when   it  was  necessary  to  remove  it  and  of 

l:raceil  type   (illustrated' in    Fijx.  •")'>  (d'  the  artiilc  ciicil)  ( uurse  daniageil  itmore,  hut  the  stnicture  was  well  framed 

■■tensi(<u  rods  were  used  throuf;hout  to  hold  up  llie  hotlom  and  fastened  tofj'ether. 

hraces,  and  carefully  placed  ailililiniKil  horizoitlal   civs.s-  I'"i,L:s.    :\]    and   42   show    the   \ertical    dia.i;imals.   or   so- 

linirin;/  was  carried  diaii'onally  from  the  center  at  each  called  "arch  liracinj;-"  used  on  the  section   under  (Jhuri'h 

(d'  the  shafts   hack   ihrouj^h   sexcral    hents   to   the  sides."  .S|.  ami  on  Sec.  3 — lower  Broadway. 
The  vertical  dia>;onals  are  show  ii  in  llie  pliot<iiiraplis.  I'"ii;.   10  sIkjws  a  Lexin<jt()n-Ave.  .section  which  was  quite 

On  Le.viniiton  A\e..  "after  some  tiinilile  \y\\\\  siippiiiL;'  deep  and  where  the  rock  was  had  in  many  ])laces.     Here 

and  slidiiiij-  rock,  continiious  girders   weri>  ercelcd  on   llie  llin'c    pairs   id'    Micanis    spliced    to    develo])    full    strenirlh 

>idewalk  line,   spanniiii.'    the  section    in    which   excavation  wt'i-f  placed   immediately  under  the  decking,  one  pair  lic- 

was  l)eing'  carried  on,  and   fidiii   which  the  sireci   dei'kiiin'  twecii   the  track  and  one  ]iair  on   cither  side.     Thei'e  are 

was  hung  as  well  as  heing  supported  from   the   hottom.""  three   mori'   pairs   further  ilown.  and   the   whole   structure 

(Figs.  ;?fi  and    II.)  is  tied  tog<'tlier.  The  vcrlieal  diagonals  just  helow  the  deck 

Through  the  deep  cutting  for  the  l"2.")th  St.  Station,  a  form  an  an  lied  su]ipoi't.  the   rakers  at  the  side  forming 

system  of  si.\  ])airs  of  20-in.  I-i»eams  was  used,  three  jiairs  desirahle  supports,  hut  arranged  in  such  a  way  that  the 

uiuler  each  track  of  the  street  railway.     One   pair  under  entire  renio\al  of  even  two  oi-  three  at  a  time  would  not 

each  track — that  is  four  in  all  of  these  T-heams — was  con-  cause  a  collapse  of  the  structure.     Fig.  51  of  the  succeed- 

tinuous  throughout  the  length  of  the  work,  the  joints  heing  ing  arti<lc    {  l-'iii/iiiiu'riii;/  News.  ]")ec.   •'!.    lltll,   |).    llOSi 

s))liced  to  develo])  full  strength;  a  second  pair  under  each  shows  a  typiial  rock  slide  on  Ije.xington  A\c. 
track — that  is,  another  four  beams — was  120  ft.  long  (with  These  references,  it  is  Ixdiexcil,  are  sufficient  to  show 

fully  spliced  joints)  and  they,  as  well  as  four  more  80  ft.  that  the  difficulties  and  dangers  of  this  work  have  been 

long,  spanned  the  working  space  and  were  moved  ahead  realized  and  at  least  on  much  of  it  fully  jirovided  for. 
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Another  stage  in  the  seemingly  endless  litigation  oxer 
the  Cameron  septic  patent  in  the  United  States  has  been 
reached  by  the  denial  of  a  plea  entered  by  the  defendant 
in  one  of  the  suits.  (Cameron  Septic  Tank  Co.,  com- 
]ilainaut,  vs.  City  of  Winchester,  defendant.  United  States 
District  Court,  Eastern  District  of  Kentucky.)  Some 
time  time  ago  the  company  brought  suit  against  the  city, 
alleging  that  the  two-story  settling,  or  Induitf,  tank  at 
Winchester,  Ky.,  was  an  infringement  of  the  Cameron, 
Commin  &  Martin  United  States  Patent  No.  f):i4:,42;5,  of 
Oct.  :],  18!t!),  process  claims  Nos.  1,  2,  3,  4,  and  21.  Proof 
on  the  main  issue  has  not  been  submitted,  the  defendant 
pleading  that  the  process  claims  just  named  expired  in 
1900  with  the  a))paratus  claims  of  the  Cameron  &  Com- 
min British  patent  (for  If  years)  No.  21,142  of  Nov.  8, 
1895. 

In  a  brief  filed  in  ]\lay,  IIM.").  the  company  denied  the 
plea  of  the  city  and  maintained  that  the  process  claims 
remain  in  force  in  the  United  States  for  the  full  17-year 
term  of  the  patent,  or  until  Oct.  3,  1916.  The  United 
States  District  Court  tiled  an  order  on  Sept.  15,  191.5, 
sustaining  this  plea.  The  order  was  not  accompanied 
by  an  opinion.  Unless  the  city  ai)peals,  the  case  wn'U  ])re- 
sumahly  go  to  trial  on  the  main  question  of  infringement, 
jegarding  which  no  evidence  has  yet  been  offered. 

It  may  be  added  that  in  the  Knoxville,  Iowa,  case  (see 
Enqineering  Newf,  Jan.  23,  191;!,  p.  189,  and  Feb.  6, 
1913.  p.  275)  the  United  States  Supreme  Court  ruled  that 
Patent  No.  634,423  expired  in   1909  with  the  P.ritish  pat- 


ent ali'cady  named,  and  that  while  tlie  Cameron  Sejjtic 
Tank  Co.  maintains  that  ruling  to  be  of  no  significance 
exce])t  in  the  Knoxville  ea.se,  opposing  attorneys  have 
claimed  the  contrary,  (t^or  both  contentions,  see  Eniji- 
iiccriiifi  Tr/c.v.  Feb.  (i,   191:!,  as  cited.) 

Itapid  progress  with  acii\ati'd  sludge  as  a  means  of  sew- 
age treatment  is  being  madi'  at  .Milwaukee,  Wis.  The 
status  of  both  construction  and  experimental  work  i.s 
shown  in  the  following  statement  ])repared  for  Engineer- 
ing Xeirs  by  T.  Chalkier  Hatton,  Chief  Engineer  J\lil- 
waukee  Sewerage  Commission  : 

Three  tanks'of  the  2,000,000-gal.  unit  will  be  in  use 
by  Oct.  I  in  (u-der  to  secure  activated  sludge  for  priming 
the  entire  unit,  which  will  be  completed  by  the  middle  of 
November. 

The  experimental  continuous-flow  tank  wdiicli  has  been 
in  operation  since  July  (see  Engineering  Neir.s,  July  15, 
1915)  has  been  giving  splendid  results.  The  volume  of 
flow  through  the  tank  has  been  gradually  increasing  and 
the  amount  of  air  required  for  aeration  decreasing,  until 
now  (Se]^t.  21)  the  sewage  is  being  treated  at  a  cost  of 
about  $4  per  1,000.000  gal.,  and  that,  too,  with  a  re.sult- 
ing  effluent  that  is  stable,  clear  as  ta])  water  and  that  shows 
a  bacterial  reduction  of  between  95  and  99%. 

We  have  gotten  so  far  along  with  our  experiments  in 
the  treatment  of  the  liquor  that  w6  have  no  doubt  in  our 
minds  of  its  success  both  from  the  sanitarv  and  economical 
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standpoint,  and  we  are  now  investi.uatiiii;'  mtv  ciinu'srly 
tlic  diGposition  of  the  resultant  sliidj;e. 

We  have  had  this  sludfje  analyzed  liy  two  lertilizinj;' 
niauufacturiiig  companies,  who  have  given  ti.s  its  avail- 
able value  based  upon  the  nitrogen  and  fat  content  of  about 
.$12.  We  have  been  assured  that  there  is  an  ample  market 
for  it  as  rapidly  as  it  can  be  manufactured,  and  we  are 
now  engaged  in  making  a  study  of  the  best  apparatus  for 
dewatering,  degreasing  and  drying  the  sludge,  and  we 
think  there  will  be  no  difficulty  in  securing  proper  ap- 
paratus for  performing  this  work  economically  so  as  to 
leave  a  considerable  margin  of  profit  in  the  output. 
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By  Fhaxk  B.  Saxboux* 

A  high  wind  wrecked  a  300-ft.  Avireless  tower  under 
erection  by  the  American  Badio  and  Research  Corporation 
at  Tufts  College,  Mass.,  on  Sept.  2fi.  The  top  section  of 
the  tower  had  just  been  put  in  place,  but  was  not  perma- 
nently secured  when  the  workmen  left  the  job  on  Satur- 
day. During  Sunday  afternoon  a  38-mi.  wind,  as  re- 
corded by  the  Weather  Bureau,  came  up. 

The  tower,  which  was  like  a  steel  mast  300  ft.  high, 
fell  across  a  main  street  and  the  tracks  of  the  Boston  & 
Maine  Railroad,  Southern  Division.  (See  views,  Figs.  1 
and  2.)  It  struck  the  track  in  front  of  an  express  train, 
derailing  the  locomotive  but  doing  no  serious  damage. 

The  failure  of  the  tower  is  attributed  to  defects  in  the 
guys.  The  top  set  of  wire  guys  had  not  been  completed ; 
instead  of  the  permanent  set  which  was  to  be  placed  at  the 
top,  a  temporary  set  of  fV-in.  wire  guys,  and  heavy  mauila 
lope  as  auxiliary,  had  been  left  in  place.  Furthermore, 
the  guys  had  not  been  made-up  tight  and  the  tower  was 
observed  to  sway  excessively  just  before  it  fell.  The  guys 
broke  on  the  windward  side,  and  the  tower  fell  with  some 
evidence  of  twisting  but  no  signs  of  buckling. 

As  shown  by  Fig.  2,  the  tower  was  composed  of  angle 
irons  (3x3xi4-in.)  for  posts  and  horizontal  and  diagonal 
braces  (2x2xi5-in.).  The  braces  were  spaced  4  ft.  apart 
in  the  vertical  and  bolted  at  each  end  with  a  j'u-'m.  bolt. 


Tn  cross-section  the  tower  was  31/2x31/2  ft.  Three  sets  ol 
guys  were  to  be  used,  one  at  100  ft.  above  the  base,  onr 
at  200  and  one  at  300  ft.  Each  set  contained  three  ropei- 
placed  120°  apart.  There  were  three  concrete  anchorage^ 
about  150  ft.  from  the  base.  The  lower  guys  were  %-in. 
diameter,  and  the  upi^er  ones  were  to  be  34-in. 

The  tower  was  designed  by  J.  R.  Worcester,  Boston. 
^Mass.,  and  the  contract  for  erection  was  in  the  hands  of 
the  Builders  Iron  and  Steel  Co.,  Cambridge,  Mass.,  but 
had  been  sublet  by  that  company. 

It  is  propo.sed  to  start  erection  again  at  once,  making 
use  of  about  one-third  of  the  original  members.  A  rein- 
forced-concrete  base  (see  Fig.  1)  5i/^x5i^  ft.  and  1  ft. 
tiiick,  remained  rigidly  attached  to  the  tower,  and  witli- 
(.ut  cracking  it  sup])()rtc(l  the  weight  of  the  tower  as  thrust 
upon  it  during  the  fall. 
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A  fresh  start  has  been  made  in  developing  transpor- 
tation on  the  Mississippi  River  and  its  tributaries.  The 
Inland  Navigation  Co.,  recently  organized  under  the 
presidency  of  John  H.  Bernhard,  has  begun  the  con- 
struction of  36  self-propelled  shallow-draft  steel  barges. 
I'lie  first  one  of  the  fleet  is  now  nearing  completion  at 
the  Ilow'ard  Ship  Yards  Co.,  Jeflersonville,  Ind. 

The  barge,  bitilt  mider  the  regulations  of  the  Amer- 
ican Bureau  of  Shipping,  is  in  all  respects  of  steel 
ctinstruction.  Transverse  bulkheads  divide  it  into  tiAe 
water-tight  compartments.  The  propelling  machinery 
consists  of  four  three-cylinder  oil  engines  of  the  four- 
cycle type,  each  operating  one  propeller. 

The  barges  are  240  ft.  long  and  43  ft.  wide  over  all, 
with  mean  draft  (at  500  tons'  load)  of  about  31^  ft.  and 
full-capacity  draft  (at  1,600  tons'  load)  of  about  7  ft. 
The  deck  is  surmounted  by  a  steel  waterproof  cargo  box 
having  removable  sectional  roof.  Over  this  an  electric 
traveling  gantry  is  arranged  to  load  and  unload  cargo, 
and  by  means  of  a  TO-ft.  extension  boom  to  handle  it  to 
and  from  the  bank. 

There  is  the  necessary  auxiliary  electric  plant  for 
lighting  as  well  as  for  cooking,  and  for  all  power  uses, 
ini-ludinu  winches,  steering,  etc. 
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Jt  is  oxpecti'il  th.ii  llu'se  lioats  will  iimw  so  ci-oiioiiiiral 
in  oponitioii  liiat-  il'  sulliriciii  !ulviintaj;v  is  tiiivoii  ul'  tiie 
new  line  hy  siu])pers  an  important  increase  in  present 
transp<n-tati(>n  facilities  will  resnlt. — John  il.  Sweeney, 
.Mona.lniH  k  l!l<»k,  rhicas;-o. 


^ipovndleirac®,  R.  So 

E.\ten>ive  iniproveiucnts  to  the  water-supply  of  Pi-ovi- 
dence,  II.  I.,  are  to  lie  carried  out  under  direction  ot  a 
water-supply  hoard  estahlishcd  at  tlie  last  session  of  the 
Rhode  Island  legislature  as  the  resnlt  of  investigations 
that  have  heen  carried  on  during  the  past  two  years. 

The  present  supply  ol'  the  eity  is  taken  from  the  I'aw- 
tu.vet  Hiver  at  Pettacon.set,  about  five  mile.s  southwest  of 
the  city.  While  the  upiier  reaches  of  the  Pawtu.xet  River 
tlow  through  a  .sparsely  populated  farming  district,  the 
lower  portion  of  the  valley  is  lined  with  manufacturing 
to\nis.  The  water  is  now  pumped  by  electric  centrifu- 
gal pumps  onto  .sand  filter  beds,  and  the  filtered  water 
from  these  beds  is  pumped  to  a  distributing  reservoir, 
requiring  a  lift  of  about  180  ft.  Additional  i)umping 
of  this  supply  is  necessary  to  reach  elevated  portions 
of  the  city.  The  new  sourt-e  of  snpplj'  is  demanded,  not 
only  because  of  the  .serious  and  increasing  pollution  of 
the  Pavrtuxet  River  at  the  ])oint  where  the  city  takes 
its  supply,  but  because  at  low  water  the  river  has  a  flow 
of  only  13,000,000  gal.  per  day,  while  the  average  con- 
sumption of  Providence  is  nearly  20,000,000  gal.  per  day, 
with  a  maximum  consumption  of  over  2.5,000,000.  The 
numerous  milldams  in  the  Pa'ni;uxet  above  the  city's 
intake  also  greatly  interfere  with  the  regularity  of  the 
ri\er  flow. 

A  Joint  special  committee  nn  increased  water-supplv, 
of  which  B.  Thomas  Potter  was  chairman,  investigated 
a  number  of  possible  sources  for  future  supply,  with  the 
assistance  of  Samuel  M.  Gray  and  Frederick  P.  Stearns 
as  consulting  engineers.  As  a  result  of  these  investiga- 
tions, the  north  branch  of  the  Pawtuxet  River  was  se- 
lected as  a  future  source  of  supply  and  the  special  com- 
mittee was  continued  as  a  board  to  construct  the  works 
it  recommended. 

It  is  proposed  to  build  a  dam  about  80  ft.  in  lieight 
and  thus  create  a  large  storage  reservoir.  Tlie  drainage 
basin  supplying  this  reservoir  is  .sparsely  populated, 
nearly  all  the  mills  in  the  river  being  located  lower 
dowm  on  the  stream  at  various  falls.  "Water  from  this 
reservoir  will  be  delivered  by  gravity  to  the  distributing 
reservoirs  in  Providence,  thus  eliminating  all  but  high- 
service  pumping.  The  conduit  to  lie  built  \rill  be  about 
8  ft.  in  diameter,  mostly  in  tmincl. 

The  legislative  act  onal)ling  Providence  to  build  the 
proposed  new  works  contains  an  interesting  requirement 
for  the  maintenance  of  the  flow  of  the  Pawi;uxet  River. 
During  tlie  period  while  the  reservoir  is  filling,  the  city 
must  allow  20,000,000  gal.  per  day  to  flow  down  the 
stream  and  may  store  only  the  water  in  excess  of  such 
a  rate  of  flow.  After  the  city  has  accumulated  20,000,000,- 
000  gal.  of  water  in  its  reservoir,  it  must  draw  from  the 
reservoir  in  each  mouth  a  quantity  equivalent  to  at  least 
70,000,000  gal.  daily,  of  w-hich  such  portion  as  is  re- 
quired may  be  devoted  to  munici])al  use,  the  remainder  to 
be  discharged  into  the  stream  below  the  dam.     .Viblitional 


Iirnvisioiis  arc  inserted  requiring  the  eity  to  forever  dis- 
charge from  its  reservoirs  sutlicicnt  water  to  maintain  a 
certain  rate  of  flow  at  specified  milldams  and  manufac- 
tories farther  down  the  .stream.  At  one  of  the.se  it  is 
required  that  a  quantity  of  not  more  than  72,000,000 
gal.  per  week  must  be  delivered  as  the  owner  of  works 
shall  certify  from  time  to  time  is  necessary  for  his  use 
for  manufacturing  purpo.ses  other  than  the  production 
III'  water  power.  The  city  may  be  i-equired  to  pay  ilam- 
;iges  to  the  employees  of  any  manufacturing  establishment 
that  is  condenmed  under  the  act  by  reason  of  their  loss 
I  if  employment. 

The  Providence  Water-Supply  Board  has  recently  ap- 
pointed Frank  E.  Winsor  as  chief  engineer  and  Samuel 
M.  Gray  as  consulting  engineer.     The  engineering  force 
liir  till'  work  is  now  being  selected. 
'^: 

C  ®,  Ao  IPk,]R.o  Adopts  AtmtomnisiftBC 

An  automatic  apparatus  I'or  tlu^  exchange  of  mail  hags 
between  stations  and  moving  trains  has  been  adopted  bv 
the  Chicago  &  Alton  R.R.  I'or  its  line  between  Chicago  antl 
St.  Louis.  The  distance  is  284  miles  and  there  are  about 
3.5  excliange  points. 

The  station  equipment  consists  of  a  platform  on  which 
are  mounted  the  mail  crane.s,  and  beneath  which  is  a 
trough  with  floor  sloping  away  from  the  track.  This 
trough  is  to  receive  the  bags  dropped  from  the  c^ars,  thus 
reducing  the  fall  and  protecting  the  contents  from  in- 
Jury.  The  trough  is  aljout  100  ft.  long  and  5  ft.  wide. 
The  mail  cranes  are  somewhat  similar  to  those  ordinarilv 
used,  but  are  set  farther  from  the  track  and  ai-e  so  made 
that  the  arms  swing  aside  when  unlatched  by  the  removal 
of  the  bag.  The  crane  carries  only  one  bag,  but  the  num- 
ber of  cranes  at  any  point  depends  upon  the  amoimt  of 
mail  to  be  handled,  and  the  train  will  jiick  up  practically 
any  number  of  bags  in  succession. 

The  equipment  on  the  car  includes  the  mechanism  for 
operating  the  door,  catcher  and  delivery  chute.  This  is 
driven  by  gearing  from  one  of  the  ear  axles,  but  is  in 
operation  only  while  passing  an  exchange  point.  It  is 
set  in  action  by  a  track  insti-ument,  or  trip,  and  the  cor- 
responding trip  on  the  car  is  .so  housed  that  no  obstruc- 
tion except  the  track  trip  can  engage  it.  As  soon  as  the 
series  of  motions  has  been  completed  the  mechanism  goes 
out  of  action  ttntil  .started  again  at  the  next  exchange 
point.  The  mechanism  moves  slowly,  owing  to  the  use  of 
reducing  gear,  there  being  one  revolution  of  the  operating 
shaft  to  11.5  revolutions  of  the  car  axle,  so  that  there  is 
no  violent  shock  or  slamming  in  the  .several  movements. 

The  accompanying  tigure  shows  both  the  station  and  car 
equipment  with  the  system  in  operation.  In  this  view  the 
train  has  taken  five  bags  and  the  catcher  is  Just  engaging 
the  sixth.  At  the  rear  will  be  seen  the  mail-delivery  com- 
partment projecting  from  the  side  of  the  car  and  with  its 
bottom  chute  dropped  to  deliver  the  bags  to  the  timber 
trough. 

The  track  trip  is  set  -1:56  ft.  in  advance  of  the  exchange 
point  and  starts  the  mechanism,  tlie  operations  being  con- 
trolled by  three  slowly  moving  cams.  The  first  cam  un- 
locks and  opens  the  sliding  doors  while  the  train  travels 
180  ft.;  it  holds  them  open  during  a  travel  of  480  ft. 
while  the  bags  arc  taken  and  delivered,  and  it  then  closes 
and  locks  the  doors  during  a  travel  of  180  ft.     Thus  the 
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total  distance  from  the  time  the  doors  begin  to  open  imtil 
they  are  dosed  is  840  ft. 

The  distances  given  are  for  cars  having  36-in.  wheels, 
but  for  larger  or  smaller  wheels  the  track  trip  is  set 
at  the  proper  distance,  ^^^leu  the  trip  is  engaged  a  gong 
is  sounded  ui  the  car,  announcing  that  the  exchange  is 
about  to  take  place. 

The  second  cam  operates  the  catcher.  This  apparatus 
consists  of  a  curved  arm,  or  chute,  to  take  the  bags  from 
the  cranes,  guide  them  through  the  door  and  drop  them 
upon  the  floor.  This  arm,  the  curved  part  of  which  ex- 
tends inside  the  car,  lies  normally  against  the  outside  of 
the  car  and  is  swung  into  catching  position  (after  the 
doors  have  been  opened)  while  the  train  is  traveling  180 
ft.  They  are  held  in  this  position  for  a  similar  distance 
and  then  closed,  their  complete  operation  being  effected 
during  a  travel  of  510  ft. 

The  delivery  chute  is  an  upright  steel  conii)artment.  or 
locker,  extending  nearly  tlie  full  height  of  the  side  of  the 
ear  and  its  outer  face  forming  a  part  of  the  side.  Within 
this  the  mail  bags  are  stacked.  The  third  cam  operates 
this  simultaneously  with  the  operation  of  the  ciitcher. 
The  chute  is  thrust  outward  on  horiz(mtal  guides  while  the 
train  moves  180  ft.  The  bottom  tlien  drops,  forniiug 
an  inclined  apron  to  deliver  the  bags  into  the  receixing, 
or  station,  trough,  which  is  only  a  few  inches  below  the 
level  of  this  apron.  The  chnte  is  withdrawn  into  the  car 
and  locked  in  its  nonnal  position  during  a  second  distance 
of  180  ft. 

Delivering  the  bags  in  this  way  greatly  reduces  the  lia- 
bility of  damage  to  mail  matter  (even  with  parcel-post 
packages),  while  it  eliminates  the  present  liability'  of  in- 
jury to  persons  being  struck  by  bags  thrown  out  at  sta- 
tion'-- and  road  crossings.     It  also  eliminates  the  liability' 


of  dropjiing  bags  at  wrong  places,  because  of  mistake 
or  miscalculation  of  the  niiiil  clerk,  and  the  further  chance 
of  a  bag  striking  some  obstruction  and  being  thrown  under 
its  wheels,  with  consequent  loss  and  damage  t«  the  con- 
tents or,  possibly,  deraihuent  of  the  car. 

This  mail-exchange  system  is  the  invention  of  Albert 
Hupp.  It  is  being  introduced  by  the  Hupp  Automatic 
.Mail  Exchange  Co.,  Washington,  D.  C,  and  Chicairo,  111. 


A  CiaHOIine-Vapor  EIxpIOMlon  Killed  31  and  injured  200,  and 
caused  property  loss  estimated  at  $500,000,  in  Ardmore,  Okla., 
on  Sept.  27.  The  explosion  resulted  from  a  spark  from  the 
hammer  of  a  workman  engaged  in  repairing  a  leak  in  a  tank 
car.  The  car  is  reported  to  have  contained  250  bhl.  of  gasoline. 
The  spark  undoubtedly  ignited  gasoline  vapor  in  the  tank 
above  the  liquid.  The  concussion  wrecked  two  blocks  of 
buildings,  and  the  scattered  blazing  gasoline  started  numerous 
flres.  The  accident  indicates  a  serious  lack  of  adequate  fire- 
prevention   regulations. 

The  Permit  for  Building  the  Coatewville  Dam  for  the 
improvement  of  the  water-supply  of  Coatesville,  Penn.,  will 
not  be  rescinded  by  the  State  Water-Supply  Commission,  not- 
withstanding the  arguments  for  such  action  summarized  in 
"Engineering  News"   of  Sept.   2,  page   477. 

E^.TperinientM  on  Treating  Lake  Winter  -with  Cofiper  Sulphate 
to  prevent  trouble  from  algae  growtlis  were  conducted  for 
the  City  of  St.  Paul,  Minn.,  from  June  12  to  Sept.  12,  1915, 
as  recommended  by  Allen  Hazen,  consulting  engineer.  New 
York  City.  The  work  was  in  the  immediate  charge  of  N.  L. 
Huff,  Professor  of  Botany,  University  of  Minneapolis,  who 
will  make  a  report  on   the  subject. 

AVork  on  ituebec  Bridge  continues  to  make  good  progress. 
Since  the  notes  in  "Engineering  News,"  Sept.  2,  1915,  the  fifth 
hiain  panel  on  the  north  cantilever  arm  has  been  completed. 
On  the  south  shore  the  lower  web  members  are  all  in  and 
two  panels  of  the  upper  web  members  and  top  chord.  The 
high  record  noted  on  p.  473  of  the  issue  of  Sept.  2,  as  1,240.000 
lb.   erected  in  one  week  should  h.ave  read  "in  one  day." 

Kxtensive  Improvements  to  the  Water-'WorkN  «if  St.  Paul, 
Minn.,  are  soon  to  be  stai-ted  with  the  proceeds  of  a  i)roposed 
$400,000  bond  issue.  Plans  and  specification  for  a  15,000,000- 
gal.  pumping  engine  will  be  ready  Nov.  1,  so  a  4,500,000-gal. 
pump  may  be  replaced  during  the  winter.  By  Feb.  1,  1916, 
plans  and  specifications  will  be  ready  for  motor-driven  revolv- 
ing screens,  30,000,000-  and  7,000,000-gal.  covered  reservoirs, 
and  two  venturi  meters  with  necessary  piping.  These  im- 
provements are  a  part  of  those  recommended  some  months 
ago  by  -Allen  Hazen.  consulting  engineer.  New  York  City. 
G.  O.  House  is  general  superintendent  of  tlie  St.  Paul  works.  " 

PlanM  for  Rebuilding  the  Sewage-Pumping  Station  of 
Batavia,  N,  Y.,  which  was  wrecked  on  Sept.  IS,  are  being  made 
by  Chester  &  Fleming,  consulting  engineers,  Pittsburgh,  Penn. 
The  pump  well  and  superstructure  will  be  rebuilt  as  a  struc- 
ture completely  isolated  from  the  water-works  and  electric- 
light  station,  which  the  old  sewage-pumping  station  adjoined. 
Electric-driven  pumps  will  be  substituted  for  the  old  rope- 
driven  pumps,  which  were  put  put  of  commission  by  the 
explosion — perhaps  only  temporarily.  The  primary  explosion 
may  have  been  caused  by  striking  a  match  to  relight  a  gas 
jet  between  a  wooden  first,  or  main,  floor  and  a  reinforced- 
concrete  floor  below  it,  for  the  main  floor  was  forced  upward 
and  part  of  the  other  floor  downward.  The  forcing  upward 
of  a  quadrant  of  the  lower  floor  suggests  a  second  explosion, 
set  oft  through  a   stairway   leading    down   to  a   third   landing. 

The  Railway-Terminal  and  Grade-Crossing  problem  at  St. 
Joseph,  Mo.,  has  been  reported  upon  at  the  request  of  the 
Commerce  Club  by  Hiram  J.  Slifer,  consulting  engineer,  of 
Chicago.  The  nine  railways  (trunk  and  terminal  lines)  have 
33  mi.  of  main  track  and  90  mi.  of  sidetrack,  and  own  or 
occupy  720  acres  of  land.  There  are  about  S5  regular  pas- 
senger trains  and  60  regular  freight  trains  daily.  Within  the 
city  limits  there  are  112  grade  crossings  (some  used  by  two 
or  more  railways),  and  several  of  these  are  in  the  business 
district  and  near  the  union  station.  As  all  the  lines  enter 
the  city  on  descending  grades,  Mr.  Slifer  advocates  track 
elevation.  He  proposed  to  replace  the  present  lines  in  the 
heart  of  the  city  by  a  four-track  embankment  along  the  water 
front,  with  connections  at  either  end  to  the  existing  lines 
and  with  a  new  union  station  at  the  foot  of  Francis  St., 
where  ample  property  is  owned  by  the  railways.  It  is  pro- 
posed that  a  more  detailed  study  of  the  pi  f^iect  should  be 
made  by  a  commission  representing  the  railways,  the  State 
Railway  Commission,  the  city,  and  the  Commerce  CIuli. 
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Mr.  Alexander  J.  Taylor,  Assoc.  M.  Am.  Soc.  C.  K.,  City 
lOngineer  of  Wilmington,  Del.,  has  resigned  to  join  the  engi- 
neering corps  of  the  E.  I.  du  Pont  de  Nemours  Co.  Mr. 
Taylor  has  been  in  the  employ  of  the  city  for  about  16  years. 

Prof.  G.  L  Larson,  formerly  Professor  of  Mechanical 
Engineering  at  the  University  of  Idaho,  and  for  the  last 
year  Fellow  in  the  Department  of  Steam  and  Gas  Engineering 
of  the  University  of  Wisconsin,  has  become  Associate  Pro- 
fessor. 

Mr.  1*.  M.  Fogg,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Project 
Engineer  of  the  United  States  Reclamation  Service  at  Lawton, 
Olcla.,  has  entered  into  partnership  with  Mr.  E.  E.  Miller, 
Consulting  Engineer,  with  offices  at  1136  First  National  Bank 
Building,  Denver,  Colo. 

Mr.  Karl  R.  Kennison,  Assoc.  M.  Am.  Soc.  C.  E.,  until 
recently  Principal  Assistant  Engineer  to  Mr.  John  R.  Freeman, 
M.  Am.  Soc.  C.  E.,  Consulting  Engineer,  of  Providence,  R.  I., 
has  been  engaged  as  Assistant  Engineer  on  the  staff  of  the 
I'rovidence  Water-Supply   Board. 

Capt.  James  J.  Loving,  Corps  of  Engineers,  U.  S.  A.,  now 
on  duty  at  Ravenswood,  W.  Va.,  in  connection  with  the 
construction  of  the  locks  and  dams  in  the  Ohio  River,  has 
been  transferred  to  Washington,  D.  C,  where  he  will  relieve 
Capt.  W.  D.  A.  Anderson  as  Assistant  Engineer  Commissioner 
of  the  District  of  Columbia. 

Prof.  Elwood  Mead.  M.  Am.  Soc.  C.  E..  Professor  of  Rural 
Institutions  at  the  University  of  California,  has  been  appointed 
a  member  of  the  California  Rural  Credits  Commission.'  Pro- 
fessor Mead  recently  returned  to  this  country  after  a  number 
of  years  of  service  as  Chairman  of  the  State  Rivers  and 
Water-Supply  Commission,  Victoria,  Australia. 

Capt.  W^illiam  D.  A.  Anderson,  Corps  of  Engineers,  U.  S.  A., 
has  been  transferred  to  Panama  as  Assistant  to  Colonel 
Harding  on  fortiflcation  work.  He  will  succeed  the  late  Capt. 
William  F.  Endress,  wlio  died  of  pneumonia  en  route  to  the 
United  States  from  Panama.  Captain  Anderson  for  the  past 
year  has  been  Assistant  Engineer  Commissioner  of  the  District 
of  Columbia- 
Mr.  A.  A.  Bull,  recently  associated  with  the  Northway 
Motor  Manufacturing  Co.,  of  Detroit,  has  been  appointed 
Assistant  to  Mr.  Charles  S.  Crawford,  Chief  Engineer  of  the 
Cole  Motor  Car  Co.,  of  Indianapolis.  Mr.  Bull  is  well-known 
in  Great  Britain,  where  previously  to  coming  to  America  he 
was  connected  with  Humber,  Ltd.,  and  the  English  branch 
•  if   the   Daimler   Co. 

Prof.  J.  G.  Callan.  formerly  associated  with  the  General 
Electric  Co.  and  later  connected  with  the  Arthur  Ladder  Co., 
has  been  appointed  Head  of  the  Department  of  Steam  and 
Gas  Engineering  of  the  University  of  Wisconsin,  to  take  the 
place  of  Prof.  H.  J.  Thorkelson.  M.  Am.  Soc.  M.  E.,  who  has 
been  made  Business  Manager  of  the  University.  Professor 
Callan  was  at  one  time  consulting  engineer  for  the  City  of 
Boston. 

Messrs.  A.  H.  Smith,  Assoc.  M.  Am.  Soc.  C.  E.,  and  L.  A. 
Boulay,  who  have  been  associated  under  the  Arm  name  of  the 
Smith  &  Boulay  Co.,  Consulting  Engineers,  320  The  Nasby. 
Toledo,  Ohio,  announce  that  beginning  Oct.  1  Mr.  Smith  will 
<onduct  an  office  and  business  under  the  name  of  the  A.  H. 
Smith  Co.,  Consulting  Engineers,  at  the  foregoing  address. 
and  Mr.  Boulay  under  the  name  of  the  L.  A.  Boulay  Co.,  Civil 
and  Sanitary  Engineers,  1248  Nicholas  Building,  Toledo. 

Messrs.  George  H.  Frost,  Assoc.  M.  Am.  Soc.  C.  B.,  formerly 
President,  and  Francis  W.  Frost,  formerly  Treasurer,  of  the 
Engineering  News  Publishing  Co.,  are  now  President  and 
Vice-President  and  Treasurer  respectively  of  Frost  &  Cundill, 
Inc.  This  is  onlj-  a  change  in  the  firm  name  of  Suftern  &  Co., 
f;4  Wall  St..  New  York  City,  and  does  not  in  any  way  affect 
the  policy  of  the  company  or  the  personnel  of  its  manage- 
ment.     The    company    does    an    export    and    import    business. 

Messrs.  A.  V.  Kieslich  and  Oscar  Heininger.  of  Burlington, 
Vt.,  and  A.  H.  Heininger.  of  Boston,  have  formed  an  engineer- 
ing and  contracting  firm  known  as  the  Kieslich  Construction 
Co.,  with  offices  at  Burlington.  Mr.  Kieslich  for  10  years  has 
been  in  engineering  and  contracting  work  about  New  England 
and  retires  from  the  firm  of  Elliott  &  Kieslich,  of  Burlington. 
Mr.  Oscar  Heininger  has  been  connected  with  the  Burlington 
Water-Works  department  for  over  30  years.  Mr.  A.  H.  Hein- 
inger for  seven  'j>fears  has  been  with  the  .sales  department  of 
the    Boston    Edison    Illuminating    Co. 


Prof.  Albert  Victor  Bleininger,  who  has  been  in  charge 
of  the  Ceramic  Section  of  the  U.  S.  Bureau  of  Standards  at 
Pittsburgh  since  1912,  has  been  appointed  Professor  and  Head 
of  the  Department  of  Ceramic  Engineering  of  the  Colleger  of 
Engineering  of  the  University  of  Illinois.  After  graduation 
from  Ohio  State  University  in  1901,  Mr.  Bleininger  was  in 
turn  Instructor,  Assistant  Professor  and  Associate  Professor 
of  Ceramics  in  that  institution,  leaving  there  In  1907  to 
become  Professor  of  Ceramics  in  the  University  of  Illinois. 
The  next  year  he  was  in  charge  of  the  Clay  Products  labora- 
tory of  the  U.  S.  Geological  Survey,  and  two  years  later 
became  Professor  and  Director  of  the  Department  of  CeramiCF 
at  the  University  of  Illinois,  which  appointment  he  resigned 
to  become  associ.ated  with  the  Bureau  of  Standards. 

Mr.  C.  Stanley  Sale,  formerly  Secretary  and  General  Man- 
ager of  the  Engineering  Publishing  Co.,  of  Indianapolis,  and 
more  recently  Editor  for  the  Chicago  Association  of  Commerce 
Committee  of  Investigation  on  Smoke  Abatement  and  Electri- 
fication of  Railway  Terminals,  has  been  appointed  Assistant 
to  the  Director  of  the  Engineering  Experiment  Station  and 
Instructor  in  Civil  Engineering  of  the  University  of  Illinois. 
Mr.  Sale  graduated  from  Purdue  University  in  1906  and  was 
Assistant  Engineer  of  the  Florida  East  Coast  Railway  until 
1907,  at  which  time  he  became  Associate  Editor  of  the  "Rail- 
way Age  Gazette."  Two  years  later  he  entered  the  employ 
of  the  Blount  Plough  Works,  of  Evansville,  Ind.,  as  Sales 
Manager,  and  the  following  year  was  made  Business  Manager 
of  the  Municipal  Engineering  Co.,  of  Indianapolis,  whicli 
connection  he  severed  in  1912,  when  he  joined  the  staff  of 
the   Engineering  Publishing  Co. 


OBSTUAIRY 


John  T.  Johnson,  General  Superintendent  of  the  Central 
Georgia  Ry..  died  at  Savannah.  Ga.,   on  Sept.   22. 

Oscar  G.  Higgins,  Chief  Engineer  of  the  Royal  Baking 
Powder  Co.,  died  recently  at  his  home  in  Brooklyn,  N.  Y.,  at 
60  years  of  age.     He  was  a  native  of  Boston. 

G.  H.  Williams,  of  Cleveland,  Ohio,  President  and  Treasurer 
of  the  G.  H.  Williams  Co.,  of  Erie,  Penn.,  was  killed  on  Sept.  25 
in  an  automobile  accident  whech  occurred  at  Harbarger  Cross- 
ing, one  mile  west  of  Erie. 

Fields  C.  Pendleton,  of  Brooklyn,  N.  Y.,  a  member  of  the 
firm  of  Pendleton  Bros.,  ship  brokers,  of  New  York  City, 
and  a  master  mariner  and  shipbuilder,  died  on  Sept.  22  at 
Isleboor,    Me.,    his    birthplace. 

Robert  .S.  Greenleaf,  an  engineer  formerly  on  the  staff  of 
the  Oregon-Washington  Railway  and  Navigation  Co.  and  well- 
known  in  the  State  of  Oregon,  died  at  his  home  in  Portland. 
Ore.,  on  Sept.  2,  at  67  years  of  age.  He  was  born  in  St. 
Louis  and  served  throughout  the  Civil  ^'ar.  In  1S.S4  he  went 
to  Oregon  and  entered  the  service  of  the  Oregon-Washington 
Co. 

Maximilian  Lewinson,  M.  Am.  Soc.  C.  E.,  President  of  the 
contracting  firm  of  Lewinson  &  Co.,  of  New  York  City,  died 
suddenly  at  his  home  in  Scarsdale,  N.  Y.,  on  Sept.  19.  He 
was  born  in  Poland  and  came  to  America  35  years  ago.  He 
began  his  career  in  this  country  as  a  civil  engineer  in  the 
employ  of  Mr.  Leopold  Eidlitz,  Sr.,  of  New  York  City.  He 
was   in   his   61st   year. 

Charles  Edwin  Williams,  founder  and  senior  member  of 
the  firm  of  Williams,  McNaughton  &  Bapst,  contractors,  of 
Buffalo,  N.  Y.,  died  at  his  home  in  that  city  on  Sept.  22. 
Mr.  Williams  was  born  in  Buffalo  in  1S52  and  after  leaving 
school  he  entered  the  office  of  his  father,  a  general  contractor. 
Later,  he  took  an  engineering  course  at  the  Polytechnic 
Institute  of  Stuttgart.  Germany,  and  on  returning  to  Buffalo 
entered  the  general  contracting  business,  from  which  he 
retired  in  1909.  One  of  the  most  notable  pieces  of  work  which 
Mr.  Williams  executed  was  the  government  breakwater  at 
Buffalo  in  1SS5.  He  was  also  President  of  the  German  Rock 
Asphalt  and  Cement  Co.;  Vice-President  of  the  Buffalo  Dredg- 
ing Co.;  President  of  the  Buffalo  Northern  Realty  Co..  and 
President   of   the   North    Collins   Fuel    and   Gas   Co. 

Cornelius  J.  Field,  formerly  Chief  Engineer  and  Superin- 
tendent of  the  Edison  Electric  Illuminating  Co.  of  Brooklyn. 
N.  Y.,  and  widely  known  through  his  association  with  Thomas 
A.  Edison  in  the  development  and  adoption  of  the  electric 
motor  omnibus  in  this  country,  died  at  his  home  in  Brooklyn 
from  typhoid  fever  on  Sept.  25.  Mr.  Field  was  the  first  Chief 
Engineer  of  the  old  Edison  United  Manufacturing  Co.  and 
superintended  the  construction  of  the  first  central  station  for 
the   distribution   of   electrical    energy    in    Brooklyn.      He    built 
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the  electric  street-railway  systems  in  the  cities  o£  Buffalo, 
N.  Y.;  Newark,  N.  J.;  Worcester,  Mass.;  Bridgreport,  Conn.; 
Philadelphia,  and  other  cities  in  the  Eastern  States,  and  did 
considerable  construction  work  of  the  same  kind  in  Europe. 
He  constructed  many  miles  of  railway  and  several  large 
sugrar  plants  in  the  West  Indies  and  at  the  time  of  his  death 
was  interested  in  ongineerinK 
cerns    in    Cuba. 
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COJIING    MEETINCS 
NORTHWESTERN  RO.VD  CONGRESS 

Oct.    4-7.      At    Cedar    Rapids,    Iowa.      Secy.,    .las.    I'.    Kecn;in, 
Milwaukee.  Wis. 
RAILWAY   FIRE    PROTECTION   ASSOCIATION 

Oct    5-7.     Annual  meeting  at  Chicago.     Secy.,  C.  B.  Edwards, 
M.   &   O.   R.R.,   Mobile,   Ala. 
NATIONAL,    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 
TION 
Oct.  11-12.     Secy.,  Will  P.  Blair,  Engineers  Bldg.,  Cleveland, 
Ohio. 
A.MERICAN    SOCIETY    OF   MUNICIPAL    1  .MI'UOVBMENTS. 
Oct.     12-14.       Annual    convt-nticii     ;ci      iM^tun,     Ohio.       Secy.. 
Charles  Carroll  Brown.  702  Wul^iii   i;l.l-..  Indianapolis,  Ind. 
AMERICAN   RAILW.\Y   BRIDGE    AXD    UUILDING    ASSOCI.\- 
TION. 
Oct.   19-21.      Annual  meeting,   at   Detroit,   Mich.      Secy.,    C.    A. 
Lichty,  319  N.  Waller  Ave.,  Chicago. 

SAN    FRANCISCO    MEETINGS 
AMERICAN  ELECTRIC   RAILWAY   ASSOCIATION. 

Oct     4-9.      Secy.,   E.    B.   Burritt,   S    West    40th    St.,    New    \ork 
City. 
AMERICAN       ELECTRIC       RAILWAY       MANUFACTURERS' 
ASSOCIATION.  ,„r    T, 

Oct  4-9  Secv..  H.  G.  McConnaughy,  165  Broadway,  New 
York  City. 
.^mrricnn  Society  for  Testing  Materials — The  letter  ballot 
on  the  amendment  of  the  by-laws,  the  revision  of  certain 
standards  and  the  adoption  of  new  standards,  canvassed  on 
Aug.  21,  resulted  in  an  affirmative  vote  on  every  item.  The 
list  of  standards  as  revised  includes  SS  titles,  as  compared 
with  last  year's  70. 

Eu^neeTM'  CInb  of  KauNas  City,  Mo. — Arrangements  have 
been  made  with  Maj.  S.  A.  Cheney,  Instructor  in  the  School  of 
Engineers,  Fort  Leavenworth,  Kan.,  to  give  a  course  of 
lectures  and  lay  out  a  reading  course  for  interested  members 
of  the  club  who  desire  to  take  up  the  same  during  the  coming 
winter.  The  subject  will  of  course  be  military  engineering, 
and  the  method  of  presentation  will  be  designed  to  enable 
the  men  to  qualify  as  ofticers  in  volunteer  army  organizations. 
International  Irri«ation  Congress — At  the  22nd  Congress, 
which  was  held  at  Stockton,  Fresno,  Sacramento  and  San 
Francisco,  Sept.  13-20,  the  Engineering  Section  elected  as 
Chairman  for  the  ensuing  year,  f!  C.  Herrmann,  Consulting 
Engineer  for  the  Modesto  Irrigation  District,  Merchant's  Ex- 
change Building.  San  Francisco.  Richard  P.  Burges,  El  Paso, 
Tex.,  was  elected  President  of  the  Congress;  J.  S.  Dennis, 
Calgary,  Alberta,  First fVice-President;  and  Arthur  Hooker. 
Fresno,  Calif.,  was  ife"lected  as  Secretary.  Resolutions  were 
adopted  in  favor  Cjj^rural  credits  and  aid  in  land  settlement; 
a  national  marketing  commission;  the  completion  of  "meri- 
torious" irrigation  "projects  outside  of  those  begun  by  the 
Reclamation  Service";  state  control  of  irrigation  districts  and 
of  private  irrigation  projects;  revision  of  Reclamation-Service 
costs;  Federal,  state  and  provincial  appropriations  for  stream 
gagings  and  for  irrigation  and  drainage  investigations:  favor- 
able consideration  by  Congress  of  the  Newlands-Broussard 
bill  for  river  regulation  and  control  and  the  fullest  possible 
use  of  the  water  resources  of  the  West;  and  the  appointment 
of  a  committee  to  report  on  permanent  headquarters  for 
the  Irrigation  Congress. 


I'eriiianeiit  Iron  C'aiiM  for  Protecting  Ttuilier  Piles 

A  variety  of  pile  caps  devised  by  Oscar  A.  Logan,  261 
Broadway,  New  York  City,  are  shown  in  the  accompanying 
sketches.  No.  1  is  recommended  for  protecting  old  piles  with 
rounded  tops.     Cap  No.  2  is  designed  for  new  work.     Cap  No.  3 
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Klectrically    Driven    Fire    Puniiw 

A  line  of  centrifugal  fire  pumps  with  their  shafts  connected 
to  an  electric  motor  on  the  same  bedplate  is  being  introduced 
by  the  Hill-Tripp  I'ump  Co.,  of  Indianapolis,  Ind.,  and  has 
been  approved  l>y  the  Fire  Underwriters'  Associations,  being 
equipped  with  the  special  flre-service  fittings  required  by 
these  associations.  The  discharge  elbow,  with  manifold,  hose 
valves,,  relief  valves,  etc.,  is  supported  on  a  pedestal  adjacent 
to  the  bedplate.  The  pump  is  built  in  sizes  of  500  to  1,500 
ga,l.  per  min.  capacity,  with  motors  of  50  to  125  hp.  respec- 
tively.     The   pressure    is    100   lb.    per   sq.in.    for   all    the    pumps. 
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FOUR    DESIGNS    OF     IRON     PILE     C.Vl'S 

is  recommended  for  placing  on  bunched  piles.  The  caps  are 
made  of  cast  iron  with  wrought-iron  spindles  1  in.  in  diameter 
and  S  in.  long.  No.  1  weighs  50  lb.;  No.  2  weighs  60  lb.,  and 
No.  3,  17  lb.  Pressed-steel  caps  can  be  furnished,  but  are  not 
recommended.     The  fourth  sketch  shows  a  modified  fastening. 

New   Gradnated-Spiral    Slide-Rule 

A  slide-rule  that  may  be  directly  read  to  four  places 
and  estimated  to  a  fifth  has  been  put  on  the  market  under 
the  name  of  the  Ross  Precision  Computer.  It  is  designed  to 
be  particularly  useful  for  engineering  computations,  and  is 
the  invention  of  Louis  Ross,  of  San  Francisco,  who  invented 
and  now  manufactures  the  "Meridiograph,"  described  in 
"Engineering  News,"  Feb.  26,  1914.  The  new  device  is  manu- 
factured by  the  Computer  Manufacturing  Co.,  26S  Market  St.. 
San   Francisco.  , 

The  logarithmetic  graduations  are  along  a  29-ft.  spiral 
on    a    disk    about    b     in.     in    diameter.       The    outside    ring    of 


ROSS    PRECISION    CtiMPUTER— A    SLIDE    RULE    WITH 
GR.\DUAT10N  ON  A  SPIRAL 

Kiaduations  is  a  scale  of  equal  parts  for  addition  and  sub- 
traction. The  operations  of  multiplication  and  division  are 
as  simply  performed  as  with  any  logarithmic  scale.  The 
auxiliary  4-in.  slide-rule  on  top  gives  logarithmic  numbers 
on  the  left-hand  fixed  scale  and  corresponding  square 
and  cube  roots  on  the  right-hand  fixed  scale.  On  the  slide 
between  are  two  logarithmic  scales,  both  corresponding  to 
the  left-hand  fixed  scale  but  graduated  in  reverse  directions. 
The  computer   is  made   of  aluminum  ahd  german  silver. 
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DCQininig  amid  Recovery  of  thu 
Astoria^  T^iniinie]l==-I 
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SYNOPSIS— The  great  (liffirulUcs  in  koliiuj 
through  the  headings  of  the  Astoria  tuiinet,  de- 
scribed in  these  pages  two  years  ago,  were  surpassed 
tnj  trouldes  arising  in  the  bench  excavation.  The 
tunnel  was  drowned  out,  except  for  the  Bronx  end, 
which  was  saved  by  a  narrow  margin.  Grout  seal- 
ing uii  a  huge  scale  finally  controlled  the  leak-. 

Two  years  ago,  at  the  very  time  when  the  writer's 
])revious  article  describing  the  construction  of  the  Astoria 
tunnel  up  to  the  point  of  holing  through  on  July  17, 
1913,  was  going  to  pre.;s\,  a  tremendous  flow  of  water 
burst  into  the  tunnel,  flooded  three-quarters  of  its  length 
and,  filling  the  Ast«ria  shaft,  submerged  the  pumping 
plant.  Tlie  following  recounts  the  chief  events  in  the 
successful  struggle  to  recover  and  complete  the  tunnel. - 

•Resident  Engineer,  Astoria  Tunnel;  Astoria  Light.  Heat 
and   Power  Co.,  New  York  City. 

'See   "Engineering  News"  of  Oct.   16,  iai3,  p.   737. 

-The  Astoria  Tunnel  connects  the  Astoria  plant  of  the 
Consolidated  Gas  Co.  of  New  York  at  Astoria  (on  the  north- 
west corner  of  Long  Island)  with  a  future  distributing  station 
at  East  132nd  St.  and  East  River,  Bronx  (see  Fig.  2).  It  will 
be  used  to  carry  gas  by  means  of  72-in.  cast-iron  mains  from 
the  Astoria  plant,  which  will  be  the  largest  gas  plant  in  the 


The  tunnel  is  l,(i(i2  ft.  long.  Its  ends  are  in  Fordham 
giiei.s's,  for  distances  of  1,;300  ft.  north  from  the  Astoria 
shaft  and  750  ft.  south  from  the  Bronx  shaft.  Between 
these  two  ])oints  it  pas.ses  through  Inwood  dolomite,  and 
it  was  on  the  contact  between  these  two  rocks  nearest  the 
Bron.x  shaft,  for  a  distance  of  about  100  ft.,  that  scams  of 
disintegrated  rock  carrying  water  under  high  pressure  {')o 
lb.  j)cr  sq.in.),  were  constantly  encountered. 

The  width  of  this  contact  zone  of  decomposed  rock  was 
found  to  be  about  1.^0  ft.  normal  to  the  strike,  but  owing 
to  the  tunnel's  crossing  it  at  an  angle,  the  greater  distance 
was  involved. 

Because  of  the  fact  that  the  tunnel  wa,-<  'i')0  ft.  below 
the  surface  of  the  river  and  therefore  compressed  air 
could  not  be  used,  the  building  of  the  tunnel  through 
this  water-bearing  section  presented  unusual  difficulties 
and  required  unusual  methods  to  overcome  them.      Still 


world,  with  its  ultimate  capacity  of  240,000,000  cu.ft.  of  gas 
in  24  hr.  (40.000.000  cii.tt.  capacity  is  now  constructed  and  in 
operation),  to  the  growing  northerly  section  of  New  York 
City,  the  Borough  of  Bron.x,  the  popul.ation  of  which  iias  in- 
creased from  s.s.OOO  in  11>90  to  730.000  (estimated)  in  191.5. 
The  reasons  for  its  consti'uction,  it3  general  details  (see  Figs. 
2  and  3  of  the  present  article)  and  the  difficulties  encountered 
and  successsfully  oVercome  up  to  the  time  of  holing  through 
the  heading,  were  described  in  the  previous  article  (see  pre- 
ceding note). 


This    shows    tunnel    partl\ 


THE    ASTIIRIA    TUNNEL,    NEW    YORK    CITY,    DEC.   1.   1913 
vatered    aft.r    Hood    of    Oct.    5.    1913.  caused  by  a  leak  of  12.000  gal.  per  min.  in  bench 
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greater  difficultie.^i  prerst'iited  themselves  when  the  tunnel 
was  flooded  by  the  great  leak  of  O.l.  :,.  i:n:i. 

Holing  Thhough  TliCADiNc;  Fnn'Hiiii  TiiornLK  Wriii 
LEAKAGE  Was  Xot  E.xpkotkd 

At  the  tinu'  of  holing  through  the  heading,  July  17, 
lOlli,  all  trouble  from  disintogratinl  roek  seams  and 
water  in  the  heading  had  been  overcome.  Two  safety 
bulkheads  across  the  full  section  of  the  tunnel  and  three 
across  the  heading  to  protect  completed  portions  of  the 
tunnel  against  flood,  as  well  as  29  temporary  bulkheads 
across  all  or  part  of  the  heading  to  confine  the  water  for 
grouting,  had  been  constructed  during  the  excavation  of 
the  heading  through  this  400-ft.  section. 

After  holing  through  there  reuurined  43  ft.  of  heading 
to  l)e  widened  to  full  cross-section  and  474  ft.  of  bench 
to  lie  removed,  which  included  all  of  the  bencli  through 
the  trouble  zone.  Tlie  two  safety  bulkheads  across  the 
full  section  of  tunnel  were  still  in  position,  one  at  each 
end,  and  two  safety  bulkheads  were  still  in  place  across 
the  heading  on  top  of  the  bench. 

All  water-bearing  seams  encountered  during  the  dri\  ing 
of  the  heading  had  been  successfully  grouted  under  high 
pressure  (500  lb.),  and  the  flow  of  water  had  been  stopped. 
Direct  connection  of  the  seams  with  the  surface  of  the 
river  had  been  revealed  during  the  grouting,  but  all 
evidence  led  to  the  belief  that  this  had  been  shut  off  with 
the  grout. 

Test  holes  16  ft.  long  had  been  systematically  drilled 
along  the  bench  at  the  points  where  the  seams  lav',  from 
1  ft.  to  5  ft.  apart,  without  striking  any  water,  and  as 
the  water  had  always  come  in  from  al)ove  and  never  from 
the  bottom,  it  was  considered  improbable  that  further 
trouble  would  be  encountered. 

Excavation  of  the  heading  to  full  cross-section  was 
completed  July  24,  191-3,  and  the  concrete  lining  of  the 
arch  above  springing  line  July  25,  1913.  The  two  safety 
bulkheads  across  the  full  .section  were  too  far  from  the 
faces  of  the  bench  to  be  of  use  (150  ft.  and  200  ft.  re- 


spectively) ;  they  were  therefore  removed,  and  as  there  ap- 
peared to  be  no  further  need  to  construct  new  ones  clo.ser 
to  the  work,  excavation  of  the  bench  was  resumed  Aug. 


PLAN   AND    I'ROPILE   OF  THE   ASTORIA   TUNNEL 


rm       3       CROSS  SECTION    OF   ASTORI  \    TLNNTL 

Showing   ptiii    of  72-in.   mains  now   being   installed   and   tuture 
additional   mains. 

14,  1013.  The  liench  liad  not  been  advanced  at  the  Bronx 
end  since  July  23,  1912,  and  at  the  Astoria  end  since 
Nov.  14,  1912,  on  account  of  trouble  in  the  heading. 

Watee  IX  Bexcii  and  Attempt  at  Gkoutixg 

For  three  weeks  work  progressed  satisfactorily,  353  ft. 
of  bench  being  removed.  On  Sept.  4  a  test  hole  at  the 
Astoria  end  of  the  bench,  about  3,544  ft.  from  the  shaft, 
drillerl  in  an  exactly  similar  manner  and  location  to  the 
previous  exploring  test  holes,  struck  water  under  full 
pressure,  giving  a  flow  of  1,000  gal.  per  niin.  Several 
additional  holes  also  struck  water  under  pressure.  The 
total  flow  from  the.se  holes  was  about  1,600  gal.  per  min. 
On  the  same  day  a  test  hole  at  the  Bronx  end,  or  100 
ft.  north  of  the  others,  struck  a  3-in.  stream  of  water, 
but  without  pressure. 

A  temporary  buttress  20  ft.  long  was  built  along-  the  top 
of  bench  against  the  side  of  the  heading  and  timbered 
against  the  opposite  side  of  the  heading  to  confine  the 
water  for  grouting.  The  holes  were  piped  through  the 
buttress  and  valved  as  usual,  being  allowed  to  flow  for 
one  week,  until  the  concrete  had  thoroughly  set.  The 
valves  were  then  closed,  preparatory  to  grouting,  when  in- 
stantly the  water  burst  out  through  the  top  of  the  bench. 
The  water  pressure  cracked  the  buttress  in  both  directions. 

Safety  Bulkheads  Built  ix  a  Hurry 
Work  was  immediately  started  Sept.   11,  1913,  on  a 
safety  bulkhead  at  each  end  of  the  bench,  across  the  full 
section  of  tunnel,  to  protect  the  completed  portions  of  the 
tunnel  and  shafts  from  flood. 

Ill  the  meantime,  on  Sept.  12  a  heavy  flow  of  water 
occuiTcd  through  the  buttress  drains  and  the  top  of  the 
lienih,  liringing  in  large  quantities  of  beach  sand,  shells, 
all  sorts  of  debris,  including  wood,  spools,  tin  cans,  etc., 
and  about  a  ton  of  coal  in  ])ieces  as  large  as  4  and  5  in., 
showing  that  there  was  a  direct  connection  with  the  river 
bottom.  About  100  cu.yd.  of  material  came  in  in  less 
tlian  an  hour,  when  the  holes  clogged  and  tlie  flow  of  refuse 
stopped,  the  water  continuing. 
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Altlntuj;li  such  a  direct  conna'tion  exi.sk'tl  with  llir 
rivur  bod,  no  tish  caine  in  nt  any  time  during'  this  Ihuv 
or  the  suhsL'queiit  Hoodiiiji',  whih'  during  previous  watcM' 
lU)ws,  when  driving  the  iieading,  hirge  quantities  oL'  live 
tish  as  long  as  8  in.  came  in. 

On  Sept.  •..'  I  the  two  safety  bulkheads  across  the  full 
section  of  tunnel,  one  at  each  end  of  the  131-ft.  section  of 
remaining  bench  (A  and  B  in  Fig.  I),  were  finished, 
ready  for  use  in  an  emergency.  SeviMal  8-in.  and  10-in. 
drain  pipes  were  built  into  each  of  these  bulkheads  below 
the  doorways,  with  valves  on  the  outside  of  the  bulkheads. 
The  doors  were  hinged  on  the  inside  and  arranged  to  dicip 
instantly  on  releasing  a  cable  from  the  outside. 

These  bulkheads  were  completed  just  in  time.  Had 
it  not  been  for  them,  (he  entire  tunnel  and  both  shafts 
would  have  been  flooded  on  Oct.  5,  1!)l:i,  under  the  cir- 
cumstances described  in  what   follows.     As  it  was,  only 

|<  -         yw'    -  >i 

f.Approximctfe Location  of  Wafer-ho!e  afOcf  5, 1913 


pipes  and  the  to|)  of  the  bench  sufTdenly  increased  in  vol- 
iiiiie  ami  hrougbl  ill  a  large  quantity  of  green  .sand  and 
debris.  IL  ran  thus  for  about  half  an  hour,  when  it  sud- 
deidy  subsided  again  to  its  average  flow  of  about  a, 500  gal. 
per  mill.  The  .sand  was  cleared  away  from  the  bulkhead 
doors,  but  it  did  not  appear  neces.sary  to  close  them,  as 
the  How  had  subsided. 


At   !): 
debris  a: 
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:iO  a.m.  the  heavy  flow  of  water  with  .sand  and 
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J.  4.     CONDITIONS  IN  FLOOD  SECTION  AFTER  FAILURE   OF  BUTTRESS, 
OCT.  1,  1913 
Conditions  at  time   of  flood  of  Oct.   5  same  except  that   buttress  A  had 


one  shaft  and  one  end  of  the  tunnel  were  kept  from  being 
flooded ;  this  undoubtedly  prevented  much  more  serious 
difficulties  and  much  greater  e.xpense  in  recovering  the 
tunnel. 

Second  AxTEim-  to  Grout  the  Leak 

The  tuttress  that  had  failed  was  now  removed  and  a 
much  larger  one  was  built,  about  ;!5  ft.  long,  at  the  same 
location,  well  tied  into  the  side  of  the  heading  and  very 
heavily  timbered  against  the  opposite  side  of  the  tunnel. 
Other  buttresses  were  also  constructed  along  the  bench 
wherever  test  holes  had  shown  the  presence  of  water  or  the 
rock  seemed  bad.     (See  Fig.  4.) 

On  Oct.  1  the  buttress  having  had  one  week  to  set,  the 
jiipe  valves  were  closed  and  grouting  began.  Imme- 
diately the  112-ton  buttress  (.4,  Fig.  4)  cracked  in  both 
longitudinal  and  transverse  directions  and  moved  bodily 
away  from  the  side  of  the  heading  a  distance  of  %  in,, 
crushing  the  timbers  that  were  braced  between  it  and  the 
op])osite  side  of  the  heading. 

Its  removal  was  at  once  started,  in  order  to  gain  space 
in  which  to  construct  another  in  the  form  of  an  inverted 
arch.  The  buttre.^s  was  removed  as  carefully  as  possible, 
blasting  being  done  by  means  of  very  light  charges,  in 
order  not  to  disturb  the  rock  and  start  a  flow. 

On  Sunday  morning,  Oct.  5,  1913,  the  removal  of  the 
large  buttress  {A,  Fig.  4)  was  completed  ready  for  con- 
creting a  new  one,  in  the  form  of  an  inverted  arch  to  re- 
place it.    At  7:40  a.m.  the  water  coming  in  through  the 


till  broke  out,  in  much  greater  volume  than  be- 
fore. The  men  on  duty,  alarmed,  at  once  prepared  to 
close  the  bulkhead  doors.  Only  with  the  greatest  difficulty 
was  the  debris  cleared  away  from  the  Astoria  bulkhead  A 
enough  to  allow  the  .safety  door  to  drop.  This  was  finally 
accom])lished,  some  of  the  men  remaining  on  the  outside 
to  close  the  valves  on  the  drain  pipes.  Others  went  out 
through  the  Bron.v  bulkhead  Fi  and  dropped  the  Bronx 
dooi  Some  of  the  men  ran  for  the  shafts.  The  men 
on  the  Bronx  side  wore  able  to  close  all  of  the  valves  on 
the  drain  pipes  through  the  Bron.x  bulkhead  B,  as  the 
force  ot  the  water  was  broken  and  the  sand  held  back 
by  the  mtenening  bulkhead  C  (see  Fig.  4). 

At  the  Astoria  bulkhead,  however, 
after  the  men  had  dropped  the  door,  the 
rush  of  water  and  sand  came  so  fast  that 
they  did  not  have  time  to  close  one  of 
the  drain  pipes.  This,  remaining  open, 
continued  to  discharge  an  8-in.  stream 
into  the  tunnel  under  95  lb.  pressure. 
It  was  afterward  found  that  a  1-in, 
board  had  jammed  in  the  doorway  and 
water  also  poured  into  the  tunnel  under- 
neath the  door. 

In  about  an  hour  and  a  half  the  pumps 
at  the  Astoria  shaft,  which  had  a  rated 
capacity  of  7,700  gal.  per  inin.,  were  all  submerged.  Some 
of  the  pumps  continued  to  work  until  4  p.m.,  when  the 
last  one  stopped.  The  estimated  flow  of  water  from 
the  leak  was  12,000  gal.  per  min.  At  8:15  p.m.  the 
ne.xt  da}',  Oct.  6,  the  water  reached  low-tide  level  and 
began  to  rise  and  fall  with  the  tide. 

From  9:15  a.m.  to  G  p.m.  bubbles  appeared  on  the  sur- 
face of  the  river  directly  over  the  point  of  leak  for  an 
area  about  250  ft.  square,  one  main  body  of  bubbles  e.x- 
tending  over  about  50  ft.  by  100  ft.  These  bubbles  ap- 
peared at  a  jxiint  about  400  ft.  south  of  the  point  where 
.similar  bubbles  had  appeared  on  Apr.  8,  191:3,  during  the 
grouting  of  a  large  leak  in  the  heading  with  air  pressure 
of  500  lb.  (which  had  successfully  shut  off  water  from 
the  heading).  This  showed  that  the  new  leak  was  from 
an  entirely  separate  and  new  connection  with  the  river 
bottom.  Air  also  escaped  from  a  small  pipe  through  the 
Bronx  bulkhead  B  at  the  same  time. 

The  water  in  the  shaft  reached  high-tide  level  for  the 
shaft  at  7  p.m.  Oct.  7.  Thereafter  it  rose  and  fell  with 
the  tide  in  the  river,  but  lagged  behind  it  in  time  between 
2  and  3  hr.  and  in  elevation  by  from  6  to  10  ft.  Owing  to 
an  unusually  high  tide  on  Oct.  20,  the  water  in  the  shaft 
reached  its  highest  elevation  of  4  in.  below  mean  sea 
level,  or  11.5  ft.  below  the  top  of  shaft. 

The  Astoria  shaft  and  3,655  ft.  of  tunnel  was  now 
flooded  with  10,000,000  gal.  of  water.  A  direct  connec- 
tion existed  between  the  river  and  the  heading,  capable 
of  disi'harLriiig  about  1 2.000  gal.  per  min.    As  the  flow  had 
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FACE   OF   BENCH  SHOWING  SEAMS   AND  DISINTEGRATED   ROCK.    .IAN.    30,   1914 
Looking  south   from   Bronx   bulkhead   to   Bulkhes-d   C 


increased  l\y  five  times  in  a  few  minutes,  its  liability  to 
further  iucrea.se  had  to  be  reckoned  with.  The  entire 
imniping  plaut  at  Astoria  was  uuder  275  ft.  of  water.  At 
the  Bron.x  shaft  a  pumiung  capacity  of  only  1,300  gal.  per 
mill,  was  avaiJnlile. 


PIG.  6.     WATER  FLOWING  FROM  TEST  HOLES  IN  BENCH,  JAN.   27.    1914 
Test   holfs   throui^h    temporary  concrete   invert  just  south   of    Bulkhead   C 


Only  the  Bronx  .shaft  and  the  northerly  974  ft.  of  tun- 
nel remained  free  from  water,  and  this  was  protected  only 
by  a  single  bulkhead  again.st  which  a  water  pressure  of 
over  200  tons  was  acting.  The  nearest  point  of  approax'h 
to  the  leak  was  the  face  of  this  bulkhead,  about  114  ft. 
distant  from  the  leak.  AVliile  the  Bronx 
bulkhead  figured  amply  strong  to  with- 
stand the  pressure,  the  fact  that  the 
Hooding  of  the  entire  tunnel,  _  which 
Would  have  presented  a  situation  prob- 
ably unprecedented  and  would  have 
involved  immensely  more  difficult  and 
1  o>tly  methods  of  un watering,  had  been 
escaped  by  the  narrowest  margin, 
( au.scd  every  possible  additional  pre- 
laution  to  be  taken. 

Work  was  at  once  started  on  a  verti- 
I  al  abutment  reinforced  with  rails 
and  braced  horizontally  against  the 
( enter  of  the  Bronx  bulkhead  B  (see 
Fig.  4)  to  strengthen  it.  Construc- 
tion of  a  secondary  safety  bulkhead, 
reinforced  with  rails,  105  ft.  north  of 
the  other,  located  in  a  section  of  the 
tunnel  which  had  been  previously  lined 
with  cast-iron  ring.s,  was  begun  as  a 
further  protection. 

As  the  Astoria  boilers  could  pump 
only  9,000  gal.  per  niin.  and  the  Bronx 
lioiiers  3,000,  a  total  of  12,000,  and 
the  area  in  the  Astoria  shaft  avail- 
able for  a  float  to  mount  pumps  was 
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limited,  it  was  iiiip^ssihii'  to  unw:itiT  tlu'  luiiiici  until 
tlio  flow  from  the  leal<  was  larj^ely  sliiit  oil'.  A  steel  jxiii- 
tiioii,  specially  built,  for  niouiiting  puiiiiis  in  the  Astoria 
shaft,  and  pumps  of  a  cajiaeity  of  (),()()0  <;'al.  per  min. 
were  purchased.  The  pum]iini;  plant  at  the  Bronx  was 
increased  from  1,200  to  3,000  gal.  per  min.,  the  capacity 
of  the  boilers. 

During  this  time  and  during  all  of  the  operations  that 
followed,  close  observations  of  the  water  level  in  the  As- 
toria shaft  were  plotted,  together  with  tide  readings,  and 
these  gave  quite  a  reliable  indication  of  conditions  in  the 
Hooded  heading.  At  times  the  level  of  the  water  in  the 
shaft  closely  approached,  and  several  times  oven  exceeded, 
the  elevation  of  the  river.  These  observations  proved 
that  there  was  still  between  the  heading  and  the  river  a 
free  connection,  which  must  be  shut  of?  in  some  way. 

Attk.mpt  to  GnouT  Lkak  Tiiiioi'Gii  Coke  Borings 

After  discussing  various  methods,  it  was  decided  to 
first  try  drilling  core  borings  through  the  Bronx  bulkhead 
and  the  bench,  in  an  attempt  to  reach  the  seam  at  a  point 
outside  the  tunnel  line  and.  by  grouting  the  borings,  shut 
oflf  the  water  from  the  heading. 

On  Oct.  27,  the  bulkheads  and  additional  pumps  at 
the  Bronx  (to  protect  the  Bronx  shaft  and  end  of  the 
tunnel  against  flood)  having  been  completed,  work  was 
started  drilling  the  first  2-in.  core  boring,  carefully  aimed 
to  reach  the  seam  just  outside  the  tunnel  line  and  below 
the  top  of  the  bench.  This  hole  was  drilled  a  distance  of 
1 20  ft.,  struck  water  and  green  sand  under  full  pressure, 
and  was  grouted  with  STO  bags  of  cement.  Although  it 
is  believed  that  this  hole  ciiteri'd  the  seam,  it  did  not 


proilucc  the  desired  result,  as  indicated  by  the  action  of 
the  water  in  the  Astoria  shaft. 

Fii,i>i.\<i  TiiH  Entiur  IIeauixc,  wiTir  Ciomkxt 

If  was  now  dciidiMJ  to  fill  the  entire  heading  between 
bulkheads  A  and  Ji  with  grout,  in  order  to  stoj)  the  flow  of 
water  from  the  leak  in  the  tunnel  sufficiently  to  allow  the 
unwatering  of  the  Astoria  shaft  and  tunnel.  In  the  mean- 
time additional  core  borings  w'ore  drilled  with  great  diffi- 
culty, but  very  little  grout  could  he  forced  into  them,  al- 
though water  and  sand  with  pressure  was  encountered, 
and  they  were  not  a  success. 

Tn  order  to  grout  into  the  heading  a  hole  was  drilled 
through  bulkhead  B  and  a  3-in.  casing  forced  through 
this  hole  and  up  against  bulkhead  0  (see  Fig.  4).  A  dia- 
mond bit  was  then  placed  on  the  end  of  a  2-in.  pipe  and 
used  as  a  drill  rod  to  drill  a  hole  through  bulkhead  C. 
When  it  was  through,  the  2-in.  pipe  was  forced  into  the 
heading  to  a  point  opposite  the  leak.  This  work  consumed 
5  days.  It  was  accomplished  with  great  difficulties  against 
the  high  pressure. 

Grouting  through  this  \npe  directly  into  the  heading  to 
fill  the  entire  heading  with  cement  proceeded  continuous- 
ly from  3  p.m.,  Nov.  10,  until  4  p.m.,  Nov.  12,  with  400 
lb.  pressure;  it  consumed  8,()00  bags  of  cement.  This 
caused  the  W'ater  in  the  Astoria  shaft  to  largely  stop  fluc- 
tuating and  showed  that  the  flow  was  largely  shut  oif. 
Upon  allowing  water  to  flow  from  several  small  pipes  in 
the  Bronx  bulkhead  B  to  further  determine  conditions, 
the  water  in  the  Astoria  shaft  lowered  17  ft. 

The  consequent  loss  of  pressure  in  the  shaft  and  cor- 
responding inci'case  of  pressure  from  the  river  on  the 


FIG.   7.      EXCAV.A.TION  THROUGH  GROUT;   ASTORIA  TUNNEL.  NEW  YORK  CIT-Y 


Jan.  10,  1914.  Drift  excavated  through  grout  between  safft\ 
not.  5,  1913.  Pipe  at  right  is  coie  drill  rod  through  which  the  h 
rL-nioved.     Timber  at  top  is  pnrt  of  a  strut  to  buttress  A 


placed    to   stop    flow    of   water   from    flood    of 
filled  with  t;rout;  drill  head  and  2S  ft.  of  pipe 
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iirout  cnused  it  to  jrive  way,  and  the  water  in  tlie  shal't 
vesunicd  its  rise  and  fall.  Groutin-;  throiiifh  tlu'  \n\K- 
(whitli  had  been  kept  free)  wa.'^  therefore  resumed  on  Nov. 
14  and  15.  AViien  .some  1,700  bajj.s  had  becu  forced  in, 
tlie  pre.«sure  ga^re  on  tlie  Bron.x  bulkliead  B  exceeded  the 
river  pressure  and  grout  appeared  through  the  bulkhead 
pipes,  so  grouting  was  temporarily  discontinued.  On 
Nov.  17  grouting  was  completed,  with  a  total  of  11,542 
bags  of  cement. 

This  grouting  caused  the  water  in  the  Astoria  sliaft 
to  stop  fluctuating  except  for  a  few  inches,  and  on  open- 
ing pipes  through  the  Bronx  bulkliead,  they  gave  water 
but  uo  pressure.  Both  phenomena  sliowed  that  the  flow 
into  the  tunnel  had  been  shut  off.  Prejiarations  were 
therefore  made  to  begin  pum])ing  out  the  Astoria  shaft  and 
tunnel. 

(^('iiiirluiJii!  in   next  iri'i'l.'s  iwiii') 

By    CilAULES   IlERIilCK* 

The  attempt  to  arrive  at  a  more  reliable  method  of  ob- 
taining the  correct  size  of  storm  sewers  has  made  it  do- 
>irable  to  have  accurate  records  of  the  intensity  of  rain- 
fall for  different  periods  of  time.  Such  records  have  not 
iieen  obtained  in  many  places  for  a  sufficient  time  to 
i)e  of  much  service,  so  all  records  of  this  kind  should  be 
made  available.  The  United  States  Weather  Bureau  Sta- 
tion at  Columbus,  Ohio,  ha.s  had  a  recording  rain  gage 
in  operation  for  the  past  18  years,  l)ut  the  records  have 
never  been  talnilated  before. 

The  early  rainfall  records  at  Columbus  are  not  very 
satisfactory,  but  there  are  three  storms  that  should  be 
mentioned  in  any  discussion  of  the  subject.  The  first  oc- 
curred in  18G7,  but  there  are  no  records  of  its  intensity. 
The  se:-ond  was  on  July  30,  1886.  The  rain  started  at 
2  p.m.,  continued  furiously  till  2 :  40  p.m.,  then  .slackened, 

•144"  Hiffhlnnrl  St.,  Ciilumhu?.  Ohio. 


and  st<)|ipcd  at  ;! :  20  j.i.m.  In  1  lir.  20  niin.,  2.8:!  in.  of 
rain  fell,  wliich  gives  a  rate  of  2.12  in.  })er  lir.  The  tliird 
unu.-;ual  storm  occurred  July  24, 1896,  when  it  is  estimated 
tliat  2  in.  of  rain  fell  between  12  and  1  a.m. 

The  recording  rain  gage  has  been  in  operation  at  Co- 
lumbus since  Apr.  21,  1897.    Between  that  time  and  the 
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PIG.   2.      RELATION   BETVS'ERN   TIME    .\ND   INTENSITY    OF 
RAINFALL    FOR    STORM.S    OF    DIFFERENT    PROBA- 
BILITY OF  OCCURRENCE  AT  COLUMBUS.   OHIO 

end  of  1914  there  were  65  storms  with  an  intensity  of 
])recipitation  of  over  1  in.  per  hr.' 

In  the  monthly  summary  of  observations  special  men- 
tion is  made  of  all  storms  with  an  intensity  of  over  1  in. 
per  hr.  and  with  a  total  of  over  2  in.  per  day.  For  the 
storms  with  an  intensity  of  over  1  in.  per  hr.  the  following 
information  is  given :  Date  of  storm ;  amount  of  precipi- 
tation before  excessive  began ;  accumulated  depths  of  ex- 
cessive precipitation  in  5,  10,  15,  20,  25,  30,  35,  40,  45, 
50,  60,  80,  100  and  120  min. :  and  the  nia.vimum  precipi- 
tation in  5,  10,  15  and  30  min.  Most  of  the  data  used 
in  the.se  studies  were  taken  from  these  records,  and  from 
the  sheets  from  the  automatic  gage  for  some  of  the  heaviest 
storms. 

The  accompanying  table  shows  accumulated  and  maxi- 
mum rates  of  rainfall  at  Colundjus  for  all  periods  of  ex- 
cessive precipitation  from  1897  to  1914,  inclusive.  From 
this  table  the  number  of  storms  of  an  intensity  of  0.5  in. 
or  greater  per  hour,  in  5,  10,  15,  20,  25,  30,  35,  40,  45, 
50,  60,  80,  100  and  120  min.  were  determined.  The 
same  thing  was  done  for  intensities  of  0.8,  1,  1.5,  2,  2.5. 
3,  3.5,  4,  4.5,  5,  5.5,  6,  and  6.5  in.  per  hr.  These  results 
were  divided  by  18,  the  numljer  of  years  over  which  the 
records  extend,  and  the  probability,  or  number  of  storms 
of  different  intensity  per  year,  obtained.  These  results 
were  then  plotted  (Fig.  1)  and  from  these  curves  were 
derived  tho,se  given  in  Fig.  2.  The  points  where  the 
curves  cross  the  horizontal   line   1   give  the  number  of 


FIG.    1.      PROBABILITY    AND    TIME    FOR    STORMS    OF 
VARYING  I.N'TENSITY  AT  COLUMBUS,  OHIO 


'When  this  gage  was  put  in  operation  the  station  was  in 
the  Eberlv  Building,  215  South  High  St.,  >i0.7  ft.  above  ground 
level.  Since  May  31.  1902,  the  station  has  been  on  the  12th 
floor  of  the  New  Hayden  Building,  16  E.  Broad  St.,  where  the 
sage  is  170.6  ft.  above  the  ground.  The  gage  was  moved  from 
the  south  to  the  north  end  of  the  New  Hayden  Building  on 
Sept.  26,  1906.  The  exposure  had  been  slightly  affected  by 
a  building  34  ft.  higher  on  the  west  for  a  few  weeks  previous 
to  this  date.  The  rain  gage  is  of  the  Friez  tipping  bucket  type, 
with  electric  recording  apparatus.  (See  Metcalf  and  Eddy's 
••.\merican  Sewerage  Practice,"  Vol.  1,  pp.  211-212.)  The 
record-sheet  cylinder  is  15.07  in.  in  circumference  and  revolves 
four  times  in  24  hr.,  so  that  0.21  in.  represents  5  min.  The 
water  in  the  reservoir  of  the  gage  is  measured  at  the  end 
of  the  storm,  and  the  excess  is  added  to  the  amounts  shown 
on  the  record,  the  most  of  this  addition  being  made  in  the 
periods  showing   the  heaviest   rainfall. 
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minut(s  tluit  tlicso  intensities  might  be  expeotod  to  last  in 
:i  stiirni  that  will  pr()i)al)ly  occur  once  a  year.  The  points 
where  the  curves  cross  the  horizontal  line  0.5  jjive  the  same 
information  for  storms  occurrinj;  once  in  two  years;  the 
0.2  line  gives  storms  occurring  once  in  o  years,  and  the 
0.1  line  gives  storms  occurring  once  in  10  years. - 

On  e.vaniining  similar  records  from  other  cities,  it  is  evi- 
dent that  local  conditions  have  a  great  effect  on  the  inten- 
sity of  rainfall.  It  is  natural  to  expect  greater  rates  of 
]irecipitation  in  Boston  and  smaller  rates  in  Denver  or 
San  Francisco,  than  would  occur  in  Columbus;  but  it  is 
sur))rising  to  find  as  nnicli  diiference  as  there  ajjpears 
to  be  in  the  rates  of  precipitation  in  such  cities  as  Louis- 
\ille,  Cincinnati,  Chicago  and  Colninbus.  In  Cincinnati, 
tiic  formula 

■  _    "' 
'  ~  V  7' 

is  used  for  tlie  intensity  of  rainfall.  For  storms  of  from 
10  to  85  min.  duration  this  gives  a  smaller  intensity  than 
the  maximum  at  Columbus,  and  for  storms  of  35  min. 
duration,  is  1.3  iu.  per  hr.  less.  For  storms  of  over 
IK)  min.  duration  the  Cincinnati  curve  gives  greater  inten- 
sities than  we  have  ever  had  in  Columbus.  It  seems  prob- 
able that  a  simple  equation  will  not  apply  to  such  a  range 
in  the  duration  of  storms  and  that  a  curve  drawn  through 
observed  points  is  better  than  any  mathematical  expres- 
sion. 


-This  method  was  used  in  Boston  In  1904,  and  is  described 
in  Metcalf  and  Eddy,  "American  Sewerage  Practice,"  Vol.  I, 
pp.  231-234,  and  Fig-.  9S  and  99,  p.  229. 


It  seems  that  storms  a])proaching  the  maximum  curve 
of  Fig.  2  have  occuri-ed  at  intervals  of  from  7  to  !)  years 
(ISOr,  1880,  18!)(),  18S)7  and  1!)01),  but  that  no  slorm 
of  this  chai'acter  has  occurred  since  11)01.  The  curves  for 
5  and  10  years  ])robably  show  too  low  an  intensity  on  this 
account. 

A  very  unusual  rainfall  occurred  at  Cambridge,  (luern- 
sey  County,  Ohio,  on  -July  Ifi,  191  1,  when  7.0!)  in.  of  rain 
fell  in  1  hr.  30  min..  or  at  the  rate  of  1.T3  in.  per  hr. 
This  excessive  rainfall  was  con  lined  t(j  a  nearly  circular 
ai'ca  not  more  than  S  or  10  sq.mi.  in  extent.  While  we 
may  never  have  such  a  .storm  in  Columbus,  it  is  probable 
that  w^e  will  at  some  time  have  a  storm  of  greater  inten- 
sity than  any  of  which  we  now  have  records. 

The  studies  summarized  were  made  for  the  Division  of 
Sewer  Construction,  Cohuubus,  Ohio,  and  were  based  on 
the  records  of  the  Columbus  station  of  the  United  States 
Weather  Bureau. 

The  Produt'tioii  of  Stone  in  the  United  States  in  1914 
amounted  in  valiu-  to  .$77,412,292,  according  to  G.  F.  Loughlin. 
of  the  United  States  Geological  Survey.  This  total  was 
divided  among  the  various  classes  of  stone  as  follows:  Granite. 
$20,000,000;  trap-rock,  $7,800,000:  marble.  $8,000,000;  common 
limestone,  $33,900,000;  sandstone,  $7,500,000.  The  value  of  the 
building  stone  produced  in  1914  amounted  to  $17,796,000. 
Marble  showed  a  slight  increase.  The  value  of  paving  stone 
produced  was  $3,772,000.  while  curbstone  was  valued  at 
$1,870,000.  Values  of  other  classes  of  stone  were  as  follows: 
Flagstone,  $541,000;  stone  tor  rubble,  $1,256,000;  stone  for 
riprap,  $3,707,000;  crushed  stone,  $30,162,000.  There  was  a 
general  decrease  in  the  value  of  production  since  1913.  Penn- 
sylvania is  the  greatest  stone-producing  state.  Vermont  being 
second,  with  New  York.  Ohio.  California.  Indiana,  Massachu- 
setts. Illinois,  Wisconsin,  Missouri,  Georgia  and  Virgina  fol- 
lowing in  order. 


ACCUMULATED  DEPTHS  AND  MAXIMUM  RATES  OF  EXCESSIVE  RAINFALL  AT  COLUMBUS,  OHIO,  1897  TO  1914 


Date  Note 

Julyll,'97*      0         I 

July  21. '98      I 

Aug.  3.  '98        I 

July  19.  '00       Tr. 
Aug.  16-17. '00  0.01  ' 

June23. 'Olt    

Mar  7, '03        i 

June  20,  '03 
May  14,  '05 
Aug.  5.  '0.5 
Aug.  5.  '05 
Aug.  14.  '05 
Aug.  19.  '05 
Ort.  18.  '05 
.May  2. '06 
May  22. '06 
July  3.  '06 
July  8.  '06 
July  22.  '06 
July  29.  '06 
Aug.  3.  '06 
Aug.  17.  '06 
Aug.  19.  '06 
Apr.  7.  '07 
May  25.  '07 
July  9.  '07 
July  11. '07 
July  25.  '07 
Aug.  20.  '07 
Sept.  28.  '07 
Mar.  18.  '08 
June  22,  '08 
July  24. '08 
Aug.  17.  '08 
Apr.  25.  '09 
June  s.  '09 
July  12.  '09 
.^ug.  IS.  '09 
Aug.  15.  '09 
Sept.  3-4.  '09 
July  6. '10 
Aug.  4. '10 
Aug.  8. '10 
Aug.  8. '10 
June  17, '11 
June  24, '11 
July  8. 'U 
July  16, '11 
Sept.  8. '11 
Sept.  15, 'H 
Sept.  15, '11 


Accumulated  Depths  of  Excessive  Precipitation. 

10       15       20       25  30  35  40       45       50 

0  28  0  40  0.65   1,05  1.35  1.65  2  00  2,45  2, 62* 

0  47  0.66  0  80  0,87  0  92  0,93  0,94  0,97  1  03 

0.61  0,85  0,99   1.04  1,23  1,50   1.53  1,55    

I  0,31  0,66  0,75  0.85  1  08  1  20  1,27   

0,37  0,44  0.45  0,61  0,64  0  78  0,98   1,08  1,11 

0.84  1,27   1,54  1.75  1,86  1,92  1,98 


-Maximum  Rates  of  Rainfall  for  Different  Periods.  In.  per  Hr,- 


30       35       40       45       50      60 


4  32  :i  6fi  r?  in 


0  57   1  09  1    13   1    14 


Oct.  6, '11 
Julys. '12 
July  21, '12 
July  24, '12 


Aug.  21, '13 
Sept.  17. '13 
Sept.  17. '13 
Aug,  20,  '14 


0,01 
0  08 
0  01 
0  02 
0  01 
0,00 
0  08 
0  63 
0  01 


0,27  I 

0,09 

0,18 

0,15 

0,17 

0,12 

0,24 

0.18 

0  20 

0.20 

0,07 

0,17 

0,05 

0.19 

0   19 

0,13 

0,06 

Oil 

0,1S 

0  28 

0  16 

0  25 

0,25 

0  07 

0,19 

0   16 

0,20 

0,12 

Ol.'j 

0,15 

0    14 

0  26 

0,14 

0,20 

0.10 

0.17 

0,06 

0.26 

0,30 

0.13 

0.19 

0,10 

0.07 

0.05 

0.15 

0,06 

0.25 

0,17 

0.09 

0,15 

0,14 

0  21 

0  16 

0,18 

0,13 

0  05 

0  17 


0.24  0  44  0.52  0.56 

0,25  0,38   

0.34 

0.31  0,39   

0.37  0.46  0.52   

0,55 

0,1S  0,38  0,59  0,64    

0,30 

0.26  0.49  0,58  0.71  0  79  0.81  0.81  0  870.! 
0  43  0  44  0,44  0,52  0,66  0.67  0,73  0.86  0  ! 

0,38  0,47    

0,35 

0,25  0.36  0.48   

0  18  0.18  0.22  0.32  0,37  0.54  0,70  0.78    , 

0.32  0.49  0.57 

0,41 

0,49  0.72  0,82   , 

0,36 

0,41 


0  23  0  23  0,24  0,29  0,47  0,57  0  70  0,83  0.; 

0,32 

0,29  0,43  0,51    

0,38  0,54  0,65 

0,3,S  0,.?0 

0  21   0,46  0  57  0,59  0,62  0.65  0,78  0,82   . , 

0  46  0,54    

0  34 

0 , 23  0 , 40   

0,19  0.33  0  46  0,47 
0.2S  0,41  0  44   , , 
0.57  0  62  0  68  0,7!) 

0  40  0  47   

0.6S   1,05   I   30   1  41    

0.25  0,41    

0.40  0.58  0  67 ,  , 

0,39  0  51  0  72  0.90  1.02  1.06  

0.16  0,28  0  38  0  47 

0.13  0,26  0  45  0  50 

0,47  0,65   

0.24  0,49  0  57 

0,30 

0,50  0  64    

0,24  0,27  0  29  0  33  0  34  0  57 

0.34 

0,28  0,35    

0,43  0,50    

0  30  0  43  0  58  0.61 


'     1     ;l    I  _':!   1,28  1,34   1   47  1  44  1.33 

1  '-■3  76  3  40  3  102.802,59  2.16  1.67  1,33  113 

I  Ml   1,10  0  960890790,710.590.820.680.57 

-,;   I  -•-•  1,14  1.00     

1,S.S   1^74  1.58   L46  1  .'iT    1   :t  I 
1,44   1.32    

1,76  i'.58  i'.34   '.'.'.'. 
1.52 


1,84  1.56 
2'.68  i'.77 


sn  1,68  1.44 


36  2.88  2.46 


1.46   1  .30  1,20  l.ll  1.13  1  07  0.98 


J  04    1  ,.S6  1,72 


1.71   1,42   1  24  1 


I  ,'J2   1,08  1.64 


2.32  2.01    

I  2.48  2,40  2.20  2.04   1 
1.24  1.20   1,13    , , , , 
1.72  1.53  1,34 


:  0.90  0.82  0  96  0  9S 


.'  40  2  :)8  2.16  1.98  1.83  1.62   1.55  1   5J 

.'88  2,16  1  96  1.56 

:t  24  3  00  2,36  1.92 


Note — The  figures  in  this  column  are  inches  of  accumulated  rainfall  before  the  exces.slve  rainfall  began. 

•  July  11.  1897:  Total  of  2,56  la  tell  In  56  min.:  no  rain  for  seven  days  before.    In  4  hr,.  1  min,  3  ,81  In,  fell,  a  rate  of  0  95  In,  per  hr. 

'  June  23  1901 :     Rain  for  12  days  before     Total  of  2  3  In,  fell  In  2  hr..  55  min  ,  a  rate  of  0,19  In,  per  hr 
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SYNOPSIS — 'TIte  develo imient  of  the  business  dis- 
trict and  sireet-railway  facilities  of  Newark,  N.  J., 
along  two  main  arteries  lias  resulted  in  great  con- 
gestion. This  article  shows  how  the  trouble  will 
be  removed  by  a  double-deck  railway  termimil. 

The  development  of  Newark,  N.  J.,  has  produced  two 
main  arterie.s  of  travel — Broad  and  Market  Sts. — which 
have  become  so  overcrowded  with  pedestrians,  wagons, 
street  cars,  and' motor  vehicles  as  to  interfere  with  the  op- 
erations of  the  Public  Service  Railway  Co.  Practically 
all  the  street-railway  lines  in  Newark  converge  on  the 
"Four  Corners,"  and  close  to  r).50  cars  per  hour  are  sched- 
uled to  pass  through  the  intersection. 

Development  of  Terminal  Plan 

Some  relief  was  found  by  employing  traific  policemen 
and  by  turning  off  a  few  cars  where  possible  before  they 
reached  the  intersection  of  these  two  main  streets.  But 
these  were  recognized  as  only  partial  remedies.  The  prol)- 
lem  of  an  adequate  solution  was  very  difficult,  since  many 
of  the  railway's  franchises  provide  that  tlie  cars  nmst  pass 
through  the  congested  district  and  any  proposition  for 
extensive  rerouting  involved  the  nearly  impossible  task 
of  rearranging  the  whole  business  district.  The  city,  while 
having  nearly  400,000  people,  is  not  sufficiently  developed 
to  warrant  extensive  subway  and  elevated  lines. 

It  should  be  noted  that  Newark  is  the  center  of  a  large, 
thickly  settled  district  of  about  a  million  population  served 
by  the  Public  Service  Ry.,  so  that  while  the  lines  of  the 
railway  are  politically  interurban,  the  characteristics  of 
the  traffic  on  most  lines  are  those  of  a  very  large  dis- 
tributed city — more  like  Chicago,  Philadelphia,  Boston, 
Milwaukee,  St.  Louis,  Pittsburgh  or  Detroit  than  casual 
observation  would  sIujw. 


The  key  to  the  present  scheme  to  eliminate  the  conges- 
tion on  the  lines  of  the  Public  Service  Ry.  was  found  by 
T.  N.  McCarter,  president  of  the  company,  in  1912  while 
making  an  extensive  tour  of  the  country  as  president  of  the 
American  Electric  Railway  Association.  He  was  much 
impressed  with  the  conveniences  afforded  by  electric-rail- 
way terminals,  especially  in  the  West,  and  finally  he  be- 
came convinced  that  a  terminal  was  the  solution  of  the 
Newark  problem — in  spite  of  the  fact  that  here  was  a 
decidedly  urban  railway  development,  while  many  of  the 
Western  terminals  were  brought  into  being  by  interurban 
traffic. 

A  site  for  a  terminal  was  secured  relatively  near  the 
junction  of  ilarket  and  Broad  St.,  well  inside  the  im- 
]iortant  business  district.  Thereupon  the  railway  organi- 
zation set  out  to  devise  a  suitable  track  layout.  Finally, 
a  suggestion  by  Mr.  McCarter  that  the  terminal  be  sep- 
arated into  two  floors  led  to  the  development  of  an  accept- 
able arrangement.  It  was  proposed  that  cars  coming  from 
the  west  should  be  brought  to  the  terminal  through  a  sub- 
way and  should  discharge  their  passengers  on  a  subsurface 
level,  going  around  a  loop  and  returning  by  the  same  sub- 
way. Cars  from  the  north,  east  and  south  would  be 
brought  in  from  the  rear  on  an  elevated  floor,  discharging 
their  passengers,  rounding  a  loop  and  returning  in  the 
same  way.  The  approaches,  track  arrangements,  etc., 
finally  devised,  are  shown  in  Fig.  2. 

The  site  also  offered  a  fine  opportunity  for  a  large  office 
building  of  the  allied  Public  Service  Gas,  Electric  and 
Railway  companies — a  convenience  which  was  greatly 
needed.  Tlie  design  of  the  terminal  and  office  building 
will  be  further  presented  in  a  second  article. 

A  large  iiuml)er  of  changes  in  the  street-railway  tracks 
were  required  to  make  the  terminal  plans  effective.  These 
are  shown  in  Fig.  1.  The  franchises  for  all  this  work 
constituted  what  was  locally  known  as  the  "Twenty-Seven 


FIG.  1.     MAP  OP  NEWARK  BUSINESS  DISTRICT 
SHOWING    STRRET-RAILWAV    CHANGES 
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Group,"  and  these  were  set'ured  from  the  city,  with  the  ap- 
proval of  the  State  Public  Service  Commission,  after  the 
legislature  had  passed  an  act  enabling  the  company  to 
build  a  subway  and  terminal  on  terms  and  under  condi- 
tions prescribed  by  the  Newark  Board  of  Street  and  Water 
Commissioners. 

These  plans  for  the  terminal  were  first  presented  to  the 
mayor  and  board  on  Jan.  2  1,  1913.  On  Apr.  IT,  U)13, 
after  broad  publication  of  the  plans,  formal  application 
was  made  for  the  27  franchises.  The  first  of  these  was  ap- 
proved Aug.  21,  and  the  last  on  Sept.  18.  The  Public 
Utility  Commissioners  on  Mar.  16,  191-1,  approved  all 
the  ordinances,  after  .some  changes  had  been  elfectcd  in 
a  so-called  "Blanket  Ordinani'e,"  containing  general  pro- 
visions. C!  round  was  broken  for  the  contractor  on  June 
24,  1914.  The  cornerstone  of  the  terminal  was  laid  with 
appropriate  ceremonies  July  20,  191.5.  The  terminal  is 
expected  to  be  opened  for  railway  traffic  and  office  occu- 
pation by  May,  191(i. 

Subway   Ai'i>i;oach 

A  two-track  subway  approach  to  the  terminal  begins 
about  two  blocks  west  of  the  building  with  an  open  cut, 
on  private  right-of-way  off  Washington  St.  near  Plum. 
The  tracks  gradually  drop  to  the  portal  of  the  subway 
and  shortly  after  cross  under  Ilalsey  St.  and  are  carried 
along  and  under  Cedar  St.  to  Broad.  From  here  the  line 
ruts  across  under  Broad  St.,  under  the  southerly  point  of 
Military  Park  and  Park  Place  to  the  terminal. 

A  section  through  the  subway  is  shown  in  Fig.  3.  There 
is  a  clearance  of  15  ft.  between  trolley  wire  and  track, 
and  the  top  of  the  subway  is  4  ft.  under  all  streets.  A  com- 
posite concrete-and-steel  design  was  used  on  account  of 
the  restricted  clearances,  but  even  with  this  arrangement 
the  outside  walls  extend  14  in.  beyond  the  curb  line.  The 
clearance  of  a  car  from  the  inner  walls  will  be  22  in.  The 
subway  was  run  as  near  the  surface  as  possible,  so  that 
the  bottom  level  would  ajjproach  the  bottom  of  the  Morris 
Canal.  This  was  done  so  that  in  case  another  subway 
should  ever  be  built  up  Broad  St.,  no  extra  difficulty 
Would  be  imposed  in  clearing  the  present  subway. 


The  track  construction  will  consist  of  80-11).  T-rail 
laid  in  G  in.  of  gravel  ballast  on  a  concrete  bed. 

Under  the  park  the  tracks  diverge.  The  ingoing  tracks 
lead  to  two  280-ft.  lO-car  unloading  tracks  on  the  south- 
erly side,  and  these  again  unite  in  a  loop  (50  ft.  radius) 
connecting  them  with  three  225-ft.  15-car  loading  tracks 
on  the  northerly  side.  These  three  finally  converge  on 
the  outgoing  track.  Four  stairways  come  up  from  the  un- 
loading tracks  to  the  terminal  concourse  street  level  and 
six  stairways  lead  down  from  the  concourse  to  the  loading 
tracks.  There  is  a  single  stairway  to  the  center  plat- 
form which  is  not  to  be  used  for  traffic. 

Cars  coming  into  the  subway  will  stop  for  interchange 
of  passengers  before  turning  off  Washington  St.  The 
outgoing  traffic  will  also  stop  on  the  private  right-of-way 
just  east  of  Washington  St.,  and  here  will  be  a  small  wait- 
ing room. 

^LEVATED    Al'PIiOAClI 

The  tra(  ks  in  the  rear  of  the  building  turn  off  Mulberry 
St.  at  right  angles  and  ascend  to  an  elevated  structure 
crossing  Pine  St.,  continuing  at  that  level  into  the  ter- 
minal. There  are  two  six-car  tracks  on  the  north  side, 
140  and  170  ft.  long.  South  of  these  and  connected  to 
them  by  a  loop  are  three  loading  tracks,  190,  180  and  110 
ft.  long.  The  loop  has  a  radius  of  47  ft.  Five  stairways 
lead  down  from  the  unloading  platforms  to  the  concourse, 
and  six  stairways  lead  up  to  the  loading  platforms.  A 
fourth  loading  track  may  be  added  if  needed  later  to  ac- 
commodate traffic. 

An  electric  switch  and  block-spacing  system  will  be  in- 
stalled for  both  subway  and  elevated  tracks  to  segregate 
the  cars  on  different  lines  and  to  secure  prompt  dispatch- 
ing. There  will  be  a  double  crossover  in  the  subwav 
under  Military  Park,  so  that  a  blockade  on  any  of  tho 
terminal  tracks  will  not  tie  up  the  whole  system. 

The  height  of  the  subway  and  both  terminal  floors 
allows  the  operation  of  a  double-deck  surface  car  if  use  of 
one  should  be  found  advisable. 

It  is  expected  that  400  cars  per  hour  can  be  handled 
at  the  terminal,  giving  a  ia])acity  of  25,000  people  per 
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I'-our  in  eat'li  direc-tioii,  satisfying  all  traffic-  requirements 
for  many  years  to  come. 

CoxrouRSE  Floor 

It  is  seen  that  by  this  design  the  two  train  floors  are 
superimposed  so  that  tlie  unloading  tracks  of  the  sub- 
way are  direetly  underneath  the  loading  tracks  of  the 
elevated  platform,  and  rice  versa — an  arrangement  which 
is  obviou.sly  convenient  for  the  interchange  of  passengers. 

From  the  subway  floor  to  tlic  concourse  floor  is  18  ft., 
and  from  the  concourse  to  the  elevated  floor  is  17  ft.  This 
gives  some  passengers  a  total  climb  of  35  ft.,  which  is  to  be 
compared  with  the  following  ones  for  New  York  City 
stations:  32  ft.  for  the  Hudson  Terminal  at  Fulton  St.; 
•iO  ft.  for  the  Bronx  subway  station  at  180th  St.;  58  ft. 
i  rom  the  Brooklyn  Bridge  subway  platform  to  bridge-train 
platform;  -40  ft.  from  the  Pennsylvania  Terminal  train 
jiiatform  to  the  street  and  43  ft.  from  the  Long  Island 
R.R.  platforms  to  the  street. 

The  separation  of  the  facilities  on  two  floors  provides 
a  clear  space  of  70,000  sq.ft.  on  the  street  level,  wdiich 
serves  as  an  entrance  and  exchange  concourse  ample  for 
the  large  crowds  which  will  have  to  be  taken  out  at  rush 
hours.  This  level  may  be  entered  from  Park  Place,  Pine 
St.,  North  Canal  St.,  and  East  Park  St.  In  addition  to 
the  waiting  rooms,  lavatories,  newspaper  and  candy  booths 
and  the  office-building  elevators,  there  will  be  here  the 
showrooms  of  the  commercial  departments  of  the  gas  and 
electric  companies. 

ExGIXEEliS  AXD  CoXTRACTORS 

The  design  and  construction  of  the  terminal  and  subway 
liave  been  carried  out  under  ilartiu  Schreiber,  Engineer 
of  ilaintenance  of  Way.  The  special  staff  for  the  termi- 
nal work  has  been  headed  by  C.  P.  Bedwell,  Assist- 
ant Engineer  in  Charge.  Jacobs  &  Davies,  of  New  York 
City,  were  the  consulting  engineers  on  subway  and  foun- 
dations; Geo.  B.  Post  &  Sons  w'ere  the  consulting  archi- 
tects. 

The  contract  for  the  subw^ay  and  the  excavation  under 
the  building,  with  the  foundations,  retaining  walls,  etc., 
was  let  to  the  Holbrook,  Cabot  &  Rollins  Corporation, 
of  New  York  City.  The  contract  for  the  superstructure 
and  remaining  work  was  awarded  to  the  Hedden  Construc- 
tion Co.,  of  New  York.  The  Hay  Foundry  and  Iron 
Works  was  the  subcontractor  for  the  steelwork  covered  by 
Ijoth  main  contracts. 


Birad^es  im  FlhaSsidlellplhisi* 

The  imi)r(]\cMl  designs  that  have  been  adopted  in  the 
Bureau  of  Surveys  for  the  erection  of  artistic  railway 
bridges,  though  started  several  years  ago,  are  only  now 
beginning  to  show  appreciable  results.  A  railroad  bridge 
cro.ssing  a  highw-ay  has  a  psychological  value.  If  inartis- 
tic, constructed  only  for  strength  and  utility,  it  creates 
the  impression  that  a  person  is  entering  an  industrial 
neighborhood  where  manufacturing  interests  have  been 
given  preference  over  all  the  factors  that  represent  the 
culture  and  artistic  taste  of  the  community,  and  as  such 
it  seems  to  act  as  a  barrier  against  the  development  along 


•From    the    1914    report    of   M.    L.    Cooke,    Director    Public 
Works,  Philadelphia,  Penn. 


any  other  than   commerc-ial   lines  of  the  sections  lying 
beyond. 

Nobody  ever  desires  to  pass  under  an  open  trellis  of 
a  truss  bridge,  even  though  on  llie  footway  he  may  be 
protected  by  flashboards  from  annoyance  due  to  dripping 
water.  If,  however,  the  bridge  is  constructed  along  artis- 
tic lines  with  at  least  as  much  attention  to  detail  as  would 
be  spent  on  a  residence  or  office  building — a  concrete- 
covered  girder  or  cantilever  arched  bridge  with  its  abut- 
ments ending  in  full  sweeping  curves  and  passing  trains 
at  least  partially  screened  from  view — it  has  a  better 
efi'ect  upon  the  public.  The  artistic  construction  of 
bridges  might  reasonably  be  expected  to  result  in  the 
more  rapid  develo]niient  of  those  sections  to  which  access 
must  be  had  by  passage  under  the  bridge.  The  .same  is 
also  true  where  the  highway  has  to  be  carried  over  the 
railroad  line. 

This  comment  on  the.  matter  of  design  in  railroad 
bridges  raises  a  general  question.  In  all  such  undertak- 
ings we  are  undoubtedly  spending  entirely  too  little  on 
the  ffisthetic  features  of  the  work.  Our  engineers  and 
their  assistants  are  employed  i^rincipally  to  draw  up  plans 
and  specifications  to  carry  out  work  for  purpo.ses  of 
utility.  We  put  a  premium  on  the  smallest  possible  "first 
cost,"  and  for  structures  which  can  be  kept  in  repair  at 
the  least  expense.  Unfortunately  it  is  easily  conceivable 
that  we  might  have  all  our  construction  work  done  at  an 
exceptionally  low  first  cost,  and  so  as  to  require  low 
maintenance  charges  and  yet  have  a  very  inartistic  city 
in  which  to  live. 

Through  the  influence  of  public-school  education,  art 
classes  and  splendid  specimens  of  home  building,  our 
])eople  are  becoming  more  and  more  educated  to  the  possi- 
bilities of  artistic  fitness  in  all  kinds  of  .structures.  I 
think  it  would  be  a  very  popular  move  if  councils  should 
see  their  w^ay  clear  to  allow  a  certain  percentage  of  the 
appropriations  made  for  certain  classes  of  construction 
contracts  (that  is,  those  for  bridges,  boulevards,  buildings 
of  all  kinds,  parks  and  open  j^laces  and  other  such  under- 
takings) to  be  expended  for  professional  advice  as  to  art 
and  pure-design  considerations.  The  public  is  uncon- 
sciously impressed  by  work  that  has  been  artistically  de- 
signed and  gives  credit  where  in  the  absence  of  such  a 
quality  they  just  as  unconsciously  censure  it. 

Ultimately,  of  course,  we  should  have  here  a  divi- 
sion of  design  which  will  have  as  its  main  function  every- 
thing that  is  done  by  this  and  perhaps  other  departments 
affecting  the  beauty  of  the  city.  Such  a  division  should 
not  have  a  large  staff  of  regular  em])loyees.  Perhaps 
its  main  function  will  be  to  organize  its  work  so  as  to  be 
able  to  lay  its  hands  on  the  services  of  those  best  qualified 
to  do  a  certain  kind  of  original  work  at  any  given  time 
and  place. 

The  usual  conception  of  the  function  of  the  Art  Jury 
is  that  it  was  intended  to  fill  this  niche.  This  is  abso- 
lutely wrong,  and  unless  it  is  corrected  will  defeat  the 
very  purpose  for  which  the  Art  Jury  was  created.  The 
Art  Jury  is  simply  a  critical  division — one  to  comment 
on  the  work  of  others  and  to  suggest  the  lines  along  which 
changes  may  profitably  be  made.  An  effort  to  combine 
with  this  a  function  of  original  design  will  put  a  burden 
on  the  Art  Jury  that  will  make  it  impossible  to  get  tlie 
best  class  of  Jurors  to  serve.  The  functions  of  original 
design  and  of  criticism  must  always  be  kept  distinct  if  the 
best  results  are  to  be  accomplished. 
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S  }  .\  UJ'SJ.'^ — i'unrluii'uuj  pari  of  a  (Icscrljiliini  of 
I'lecated-rallwaij  rebuilding  work  cot^tiiti/  orcr  Im 
iiiiUlon  dollars  and  requiriiu]  50,000  Ions  of  iicir 
steel.  K^uiiimari/  of  (he  changes  made  in  the  vari- 
ous portions  of  the  line.  The  old  express-train 
system,  with  tony  runs  front  the  Citi/  Hall  distriet 
to  Harlem,  is  replaced  bi/  a  sifsteni  of  operation 
with  e.vpress  stops  about  a  mile  apart.  This  re- 
i/uired  building  neir  stations  into  the  e.risting 
trackage. 

It  is  interesting  to  see  tiiat  as  sluiwn  li\  the  work 
now  in  progress  the  old  structure  lias  iii  many  placrs  siiHi- 
cient  excess  of  strength  to  support  tlie  100  per  cent,  or 
more  increase  of  loading  without  requiring  reinl'orcenient. 
In  the  case  of  the  old  single-stem  construction  on  New 
Bowery,  ■  where  a  second  deck  with  two  tracks  is  being 
added  (see  E,  Fig.  6,  for  an  outline  sketch  and  Fig.  1 
for  a  view),  the  15-in.  two-channel  columns  have  sufficient 
sectional  area  not  to  require  reinforcing.  However,  the 
structure  is  provided  with  a  large  amount  of  new  bracing. 
Transversely,  the  connection  of  the  new  cross-girders 
which  support  the  upper  deck  reduces  the  free  length  of 
the  columns;  longitudinally,  portal  frames  of  truss  con- 
struction are  inserted  between  the  colunnis  as  shown  in  the 
side  eii'xation  in  sketch  /,  Fig.  6. 

BiiAcixG  THE  Old  Structure 

Bracing  was  added  at  the  50-  to  60-ft.  high  structure 
along  ]<]ighth  Ave.  near  the  116th  St.  station  (Ninth 
Ave.  line).  The  tow^ers  here  are  of  Phoenix  columns  with 
longitudinal  and  transverse  portal  diagonals  and  struts 
(the  latter  four-angle  balloon  struts),  while  transversely 
tlie  deep  pin-connected  trusses  carrying  the  track  girders 
brace  the  columns.  As  these  portal  systems  end  some  30 
ft.  above  the  street,  it  was  considered  desirable  (because 
the  operation  of  through  expresses  would  increase  the  im- 
])act  and  vibration)  to  add  another  panel  of  bracing,  ex- 
tending the  bra(-ing  down  to  within  minimum  clearance 
height  of  the  street.  The  result  may  bo  seen  in  Fig.  8. 
While  the  old  struts  and  ties  were  attached  to  the  loUunns 
Ijy  through  bolts  or  pins,  the  attachment  of  the  new  mem- 
bers is  made  by  a  carefully  devised  riveted  connection  to 
tlie  flanges  of  the  column  bars,  the  gussct-])lates  being 
notched  around  the  old  column  rivets  and  fastened  by 
new  intermediate  rivets. 

Coi.u.MX   AND  Girder  Types 

Tlie  old  strut  tuiv  contains  a  picturesque  variety  of  tvpes 
of  columns — rhffiiix  columns,  two-channel  latticed  col- 
umns, columns  made  of  four  6-in.  I-beams  set  with  their 
webs  in  radial  planes  and  connected  by  cast-iron  sjiread- 
ers  and  cap  blocks,  etc.  While  all  of  those  columns  are  in 
excellent  condition  and  of  ample  strength  for  the  normal 
service,  many  required  replacement  on  account  of  the  in- 
crease of  loading.  In  some  instances  the  old  columns 
could  be  retained  by  strengthening  a  detail.  In  the  case 
of  the  doublc-chainicl  columns  built  with  a  spread  head- 
portion    (the   eluuinels   lieiiig   bent   outward    to    form    the 


bead)  tliediiginal  latticing  at  the  spread  portion  has  been 
lephiceil  by  large  siile  plates;  thus  reinforced,  most  of 
the  columns  proved  ample  for  the  increased  loading. 

The  majority  of  the  old  track  girders  and  many  of  the 
cross-girders  were  of  truss  construction,  with  angle  web- 
nieinbers  usually  joined  by  two-  or  three-rivet  connections 
to  liie  legs  of  the  tlange  angles  without  the  use  of  gusset- 
plates.  Most  of  the  new  construction  is  of  the  plate-girder 
type,  as  this  is  no  more  ex]>ensive  in  first  cost  tlian  lattice 
(onstruction  and  from  the  maintenance  standpoint  is 
eheapc^r  in  the  long  run.  However,  on  the  Bowery  where 
tlie  structure  is  being  entirely  rebuilt  with  three  tracks 
over  the  street  in  place  of  two  single  tracks  over  the 
enrbs,  all  tracks  girders  are  of  lattice  type,  to  give  more 
light  and  obtain  uniformity.  In  some  instances  where 
lighting  requirements  made  openings  in  the  webs  desir- 
able, these  are  obtained  by  cutting  holes  in  the  plate-girder 
webs  rather  than  by  resorting  to  truss  construction,  as  ex- 
emplified in  Fig.  3,  where  such  a  perforated  girder  admits 
light  to  the  windows  of  the  mezzanine  station. 

(inxERAL  Summary  of  \\'ork 

Third  Ave.  Line — On  Park  Row  leading  north  from 
the  City  Hall  terminus,  the  old  double-track  structure  has 
been  replaced  by  a  new  four-track  structure  including  a 
(iouble-deck  station  at  City  Hall,  inclines  connecting  the 
two  decks,  and  with  a  single-deck  four-track  station  at 
Chatham  Square.  The  most  vital  change  here  is  the  elim- 
ination of  the  Chatham  Square  grade-crossing,  where  the 
Third  Ave.  and  Second  Ave.  lines  came  together  and  the 
South  Ferry  and  City  Hall  lines  diverged,  all  formerly 
double-track.  The  plan  in  ,4,  Fig.  6,  shows  the  rearranged 
trackage.  Practically  all  the  structure  here  is  new,  ex- 
cept for  some  old  longitudinal  girders  and  a  few  old 
platform  girders  at  the  City  Hall  station. 

On  New  Bowery,  just  south  of  the  Chatham  Square 
junction,  the  two  old  single-track  single-column  structures 
south  to  Franklin  Square,  aliout  1800  ft.,  have  been  al- 
tered into  a  douljle-deck  four-track  structure.  Where 
the  headroom  for  street  traffic  was  sufficient,  the  two  addi- 
tional center  tracks  are  carried  by  new  cross-girders  riveted 
into  the  sides  of  the  old  fan-top  columns.  Where  the 
street  clearance  was  not  sufficient,  the  cross-girders  for 
these  two  additional  upper-deck  tracks  are  carried  on  the 
tops  of  the  old  columns.  The  new  center  tracks  ascend 
from  a  junction  with  the  two  old  tracks  near  Franklin 
Square  to  the  overhead  crossing  at  the  Chatham  Square 
junction,  whence  they  descend  again,  each  track  on  a  sep- 
arate bent  seated  on  the  lower-deck  cross-girders,  until 
thev  join  the  lower-deck  three-track  structure  at  the  south 
end  of  the  Canal  St.  station. 

Where  these  two  new  tracks  pass  over  the  old  South 
Ferry  branch  station  at  Chatham  Square,  an  additional 
upper-deck  platform  has  been  constructed  between  the  two 
tracks,  thus  transforming  this  station  into  a  doulile-deek 
structure. 

The  two  single-tra(k  single-column  structures  in  the 
Bowery  for  a  length  of  about  .5200  ft.  north  to  Fifth  St. 
are  replaced  by  a  five-track  structure  from  Chatham 
Square  iKiith  to  Canal  St.,  and  by  a  three-track  structure 
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FIG.    10.    NEW    FIVE-TRACK   STRUCTURE;    BOWERY,    SOUTH  OF  CANAL,  ST.,  MANHATTAN 
Old  structure,  two  single-track   single-column   lines.     New   columns  at  location  of   old  columns 


11.    MEZZANINE  STATION  FRAMING;  CANAL  ST.  AND  BOWERY;  TRANSVERSE  TRUSS  ON  TEMPORARY  FOOTING 
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BOWERY   ELEVATED-RAILWAY    STRUCTURE    IN  STREET;    OLD    STIUTTUKK    AT 
No  interference  with  old  structure  at  tliis  point 
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thence  nort'ii  to  Fifth  St.  The  five-track  structure  is 
needed  to  carry  tlie  two  overgradc  traclvs  at  Chatiiani 
Square  station  down  to  a  coiinei'tion  with  the  lower-decl^ 
tracks.  Tiiere  are  extensive  iiiterlerences  between  the 
new  and  old  steelwork  in  this  section,  niakiiiK  the  work 
\ery  dillicult.  Further,  new  stations  are  Ijcinj;  built  at 
Canal  St.,  at  (irand  and  Broome  St.,  and  at  Houston  St., 
all  three  being  mezzanine  stations  with  island  platforms. 

From  Fifth  St.  north  through  the  Bowery  and  Third 
Ave.  to  IKJth  St.,  a  distance  of  51/2  mi.,  about  one  mile 
of  center  track  has  been  laid  to  complete  the  express  tracks. 
Stations  of  the  "hump"  type  for  the  express  track  are  be- 
ing built  at  Ninth,  23rd,  42nd  and  lOGth  St.;  this  work 
includes  the  complete  replacement  of  35  bents  and  the  rais- 
ing of  the  center-track  girders  to  form  the  hump,  in  ad- 
dition to  the  work  in  the  stations  proper. 

Second  Ave.  Line — The  Second  Ave.  line  from  Chatham 
Square  to  llGth  St.  requires  the  construction  of  about  23,- 
000  ft.  of  new  middle  track  on  new  girders;  the  cross- 
girders  in  general  are  sufficiently  strong.  In  this  section 
the  longitudinal  girders  have  lips  resting  on  top  of  the 
cross-girders,  while  on  the  greater  part  of  the  other  line? 
the  track  girders  frame  into  the  webs  of  the  cross-girders. 
Express  stations  are  provided  for  at  14th,  8Gth  and  42nd 
St.,  the  former  two  of  the  hump  type,  the  last  of  the  is- 
land-platform tyi)0  with  mezzanine  station.  A  local 
stiation  at  ;i2nd  St.  has  been  reconstructed  for  outside 
platforms. 

•f" North  from  116th  St.  to  the  south  end  of  the  Harlem 
Efyer  bridge  at  Second  Ave.  and  129th  St.,  the  trackage  • 
is  revised  and  track  inclines  built  to  form  approaches  of 
the  express  track  to  the  upper  deck  of  the  new  bridge.  This 
involves  renewing  about  one-half  the  columns  and  cross- 
girders  in  addition  to  constructing  the  upper-deck  struc- 
ture. The  revision  of  trackage  also  involves  spreading 
the  running  track  and  track  girders  while  in  service,  on 
part  of  the  line.  The  old  station  at  127th  St.,  Second 
Ave.,  has  been  demolished  and  a  new  mezzanine  station 
built  at  125th  St. 

Replacement  of  the  swingbridge  and  its  two  approach 
spans  by  new  double-deck  spans  is  now  completed.  The 
old  piers  were  found  ample  to  carry  the  new  structure. 
The  swingbridge  was  floated  into  place  Aug.  22,  1915  (see 
Engineering  Xeirs  Sept.  2,  1915,  p.  437),  completing  the 
transformation,  the  other  spans  having  been  floated  in 
several  months  ago.  In  all  cases  the  spans  were  built 
on  falsework  along  the  shore  Just  south  of  the  bridge  and 
were  lifted  off  by  scows  fitted  with  sandboxes  on  false- 
work; the  raising  and  lowering  of  old  and  new  spans  to 
remove  and  place  them  was  accomplished  by  the  tide,  hy- 
draulic Jacks,  and  the  use  of  the  sandboxes. 

Third  Ave.  in  the  Bronx  (Suburban  Line) — North  of 
the  Harlem  River  bridge  the  two  existing  tracks  are  suf- 
ficiently far  apart  to  admit  of  the  old  independent  struc- 
ture between  them  (whii^h  carries  the  New  Haven  shuttle 
connection),  being  supplemented  by  an  upper  deck  to 
132nd  St.  From  here  on  to  133rd  St.  the  express  tracks 
are  carried  on  an  entirely  new  structure  Ijetween  the  two 
old  local  track  structures.  North  of  133rd  St.  the  .same 
con-struction  is  continued,  but  the  westerly  track  of  the 
present  line  has  been  shifted  west  under  traffic  13  ft. 
on  a  length  of  2()00  ft.  to  make  room  for  the  new  struc- 
ture. The  track  girders  carrying  the  southbound  track 
v/cre  originally  supported  on  masonry  piers  between  133rd 


:ind  1  l:inl  St.:  t\r\v  piers  were  constructed  to  support 
(he  s(JiithlHtun(l  track  while  it  was  being  shifted  westward. 
Double-deck  stations  have  been  built  at  133ril,  l.'JSth  and 
143rd  St.,  replacing  the  existing  stations. 

North  of  143rd  St.  the  two  upper-deck  tracks  merge 
into  one  at  the  lower  level,  and  a  three-track  structure  con- 
tinues thence  north  to  the  end  of  the  line  at  Fordham 
Road,  about  three  miles.  On  the  southerly  two  miles  of 
this  section  it  was  necessary  to  replace  all  the  columns, 
as  they  were  not  sufficiently  strong  to  carry  three  tracks. 
Seven  island-platform  stations  in  this  section  are  being 
rebuilt  as  stations  with  outside  platforms  (for  local  ser- 
vice only)  and  three  island-platform  stations  are  being  re- 
built as  express  stations  with  two  island  platforms. 

Ninth  Ave.  Line — The  Ninth  Ave.  line  required  as  its 
largest  item  of  work  the  construction  of  a  middle  track 
for  10,500  ft.  from  Cortlandt  St.  to  14tli  St.  About 
one-third  of  the  columns  required  renewal.  The  old  struc- 
ture was  composed  of  two  single-column  single-track 
structures  on  the  curbs,  and  cross-girders  existed  only  at 
stations.  These  cross-girders  had  to  be  renewed  or  rein- 
forced, and  for  the  rest  of  the  line  new  ones  had  to  he 
placed.  About  4300  ft.  of  the  old  track  girders  are  also 
being  renewed,  as  they  are  of  a  peculiar  type  not  adapted 
to  connect  to  the  new  structure.  In  order  to  make  the 
work  on  the  old  tracks  possible,  the  center  track  had  to  be 
completed  and  southbound  traffic  diverted  over  it,  thus 
permitting  first  one  and  then  the  other  outer  track  to  l)e 
rebuilt.  For  this  purpose  the  center  track,  although 
its  northerly  portion  later  had  to  form  an  incline  to 
the  14th  St.  station  "hump,"  was  first  constructed  on  the 
level  of  the  old  track.  After  completion  of  the  re- 
building of  the  outer  tracks  the  northerly  part  of  the  cen- 
ter track  was  Jacked  up  to  the  grade  of  the  incline. 

The  stations  at  14th  St.  and  34th  St.,  which  had  out- 
side (local)  platforms  only,  have  overgrade  platforms 
added  for  the  express  track,  and  this  track  has  corre- 
spondingly been  raised  to  a  "hump"  at  the  station  on 
new  lients  and  new  track  girders. 

Where  the  Sixth  Ave.  line  Joins  the  Ninth  Ave.  line,  at 
53rd  St.,  the  express  track  of  the  Ninth  Ave.  line 
crossed  the  southbound  Sixth  Ave.  turnout  track  at  grade. 
This  crossing  has  been  improved  by  elevating  the  center 
track  over  the  crossing.  A  number  of  the  cross-girders 
and  columns  were  renewed  in  connection  with  this  work, 
on  account  of  the  increased  stresses  in  the  structure  re- 
sulting from  the  higher  position  of  the  express  track. 

At  66th  St.  and  145th  St.  the  existing  local  stations  are 
being  rebuilt  into  hump  stations  like  those  at  14th  St. 
and  34th  St. 

At  116th  St.  and  125th  St.,  the  outer  tracks  have  heen 
s]3read  6  ft.  and  5  ft.  9  in.  respectively,  and  the  center 
platforms,  which  formerly  interrupted  the  middle  track, 
have  been  moved  and  lengthened  and  now  form  island 
platforms  constructed  between  the  southbound  and  middle 
tracks  and  between  the  uortiilwund  and  middle  tracks  al- 
ternately, with  the  adjacent  ends  sufficiently  separated  to 
enable  the  middle  track  to  run  through.  In  connection 
with  this  work  a  considerable  amount  of  liracing  is  added 
to  the  towers  supporting  the  structure  between  114th 
and  117th  St.,  where  the  roadbed  is  about  60  ft.  above 
street  level.  The  mezzanine  concourse  at  the  125th  St. 
station  required  enlargement,  while  at  116th  St.  the  old 
stations  formerly  at  the  inside  ends  of  the  platforms  at 
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trark  level  iia\e  been  removed  and  a  new  mezzanine 
station  eonstrueted  at  the  level  of  the  passafje  I'roni  the 
elevator. 

The  present  terminal  o(  the  Ninth  Ave.  line  at  1.5r)th 
St.  and  Eifihth  A\e.  ha.s  been  almost  eompletely  rear- 
ran^'ed  as  to  trackage  and  gradients,  yard  tracks  have  been 
added,  and  the  roadbed  has  been  raised  4  ft.  on  the  aver- 
age to  admit  a  mezzanine  station  below  and  enable  a  new 
mezzanine  station  to  be  built  at  157th  St.  (alongside  the 
baseball  grounds ) .  The  old  cast  and  west  stations  at  1 55th 
St.  have  been  abandoned  as  stations ;  they  will  bo  used  by 
the  trainmen  for  other  purposes.  An  entirely  new  commo- 
dious station  was  built  just  north  of  the  155th  St.  Via- 
duct with  stairs  leading  xip  to  the  viaduct  and  down 
to  two  uew  island  platforms  which  extend  northward 
to  the  15?th  St.  mezzanine  station.  The  new  mezzauiue 
station  near  155th  St.  is  located  below  the  south  end  of 
these  platforms. 

The  e.xisting  connections  with  the  New  York  &  Putnam 
1\.E.,  running  north  from  this  jjoint  on  an  elevated  struc- 
ture and  crossing  the  Harlem  River  to  its  suburban  line 
northward,  will  be  maintained,  but  the  line  from  loTth 
St.  across  the  Harlem  River  will  be  taken  over  by  the  In- 
terborough  Rapid  Transit  Co.  and  a  new  line  built  east- 
ward from  the  north  end  of  the  bridge  to  connect  with 
the  new  city  elevated  railway  on  River  Ave. 

Figures  and  Names 

The  total  weight  of  new  steelwork  involved  in  the  ele- 
vated improvements  is  a  trifle  over  50,000  tons.  The 
entire  enterprise  includes,  besides  the  work  outlined  in  the 
foregoing  pages,  two  extensions,  and  two  connections  :  ( 1 ) 
A  connection  to  the  Qucensboro  Bridge  from  the  Sei-- 
ond  Ave.  line  at  60th  St.,  involving  also  considerable  re- 
arrangement of  the  trackage  on  the  Second  Ave.  structure 
for  some  distance  south  of  (iOth  St. ;  (3)  a  connection  with 
the  West  Farms  elevated  section  of  the  present  Interbor- 
ough  subway  diverging  from  the  Third  Ave.  line  at  about 
113rd  St. 

The  entire  work  has  been  planned  throughout  Ijy.  and 
is  being  carried  out  under  the  supervision  of  George  H. 
.  Pegram,  Chief  Engineer  of  the  Interborough  Rapid 
I  Transit  Co.  F.  W.  Gardiner  is  Principal  Assistant  Engi- 
neer, and  S.  Johannesson,  Assistant  Engineer  of  that 
company. 

The  construction  organization  consists  of  a  temporary 
association  of  three  contracting  concerns,  T.  A.  Gillespie 
Co.,  Terry  &  Tench,  and  the  vSnare  &  Triest  Co.  The  as- 
sociated affairs  are  managed  by  E.  J.  Govern  of  the  T.  A. 
Gillespie  Co.  The  construction  work  between  these  three 
is  divided  as  follows: 

The  Gillespie  Co.  handles  all  the  foundation  and  all 
.-tation  reconstruction  (other  than  that  portion  of  station 
reconstruction  handled  by  Snare  &  Triest),  except  for 
the  supporting  steel.  The  Snare  &  Triest  Co.  carries  on  all 
erection  and  reconstruction  work  other  than  foundations 
en  the  Ninth  Ave.  line  from  66th  St.  north  to  l-loth  St., 
and  on  the  Third  Ave.  line  from  149th  St.  north.  Terry  & 
Tench  are  handling  the  erection  and  reconstruction  on  the 
other  portions  of  the  Ninth  Ave.,  Second  Ave.,  and  Third 
Ave.  lines. 

Work  was  begun  on  !Mar.  25,  1914,  and  at  the  present 
time  is  85  per  cent,  completed.  Already  trains  are  run- 
ning over  some  of  the  revised  tracks,  although  complete 
service  has  not  been  established. 
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T>uring  the  jH'riod  1850-60,  while  the  American  type 
of  hydraulic  turbine,  inward  and  downward  flow,  was 
being  developed,  many  wooden  tui'bines  were  built  foi- 
small  powers  by  ingenious  millwrights,  employing  some 
of  these  same  ideas.  The  general  principle  was  to  use 
a  central  downward-discharge  chamijer  which  contained 
a  paddle  wheel  made  of  flat  blades  revolving  about  a 
vertical  axis,  the  water  being  admitted  to  the  chanilier 
through  a  single  scroll  entrance  or  several  curved  guide 
passages  equally  distributed  around  the  circumference  of 
the  casing. 

No  reliable  records  of  tests  on  such  a  turbine  have 
been  found,  but  the  drawings  of  one  used  at  Wausau,  Wis., 
from  1858  to  187  7  have  been  preserved  and  a  full-sized 
model  was  made  and  tested.    The  results  of  these  tests  are 


given  in  the  following  (laragraplis.  ;is  being  tlic  nearest 
possible  approach  to  knowledge  of  the  purfurmance  of  the 
old  machines. 

Model  of  Old  Wooden  TruBixE 

This  turbine  was  used  to  drive  a  "run  of  stones"  by 
means  of  a  belt  from  the  vertical  turbine  shaft  to  the 
vertical  mill  sliaft.^ 

Fig.  1  is  from  a  photograph  of  the  model,  and  Fig.  3 
shows  the  details  and  flume  setting  for  tests.  It  will 
be  seen  that  the  runner  was  made  by  bolting  four  2xl2-in. 
planks,  about  2  ft.  2  in.  long,  to  a  12-in.  vertical  shaft, 

•Consulting  HydrauHc  Engineer,  Madison,  Wis. 

^A  common  practice  when  this  turbine  was  instaUpd.  A 
"run  of  stones"  signified  a  circular  pair.  3  to  5  ft.  in  diameter, 
the  upper  one  revolving  with  the  vertical  spindle  and  the 
lower  one  being  stationary.  Water-power  grants  frequently 
included  the  right  to  sufficient  water  to  drive  a  stated  number 
of  runs  of  stones.  The  American  type  was  developed  largely  as 
a  result  of  the  demand  of  the  grain-milling  industry  and  it  dis- 
placed the  Fourneyron  outward-flow  and  Jonval  axial-flow 
types.  These  had  supplanted  the  breast,  overshot  and  curved- 
blade  undershot  wheels,  which  had  been  developed  from  the 
primitive  fiat-vane  undershot  impulse  wheels.  The  breast 
and  overshot  wheels  reached  an  efficiency  of  60  to  SO  per  cent., 
compared  with  the  20  to  30  per  cent,  of  their  prototypes:  but 
the  difficulties  of  fluctuating  tail-water  remained  unsur- 
mounted  until  the  Fourneyron  outward-flow  type  (1827),  the 
Fourneyron  inward-fiow  type,  Howd  wheel  (1S3S).  and  the 
Jonval  a.xial-flow  type  (1840)  appeared — utilizing  the  reaction 
principle  and  working  submerged.  These  gave  good  efficiencies 
and  \vere  used  up  to  1860  in  the  larger  installations.  But  they 
were  comparatively  e.xpensive  and  did  not  find  general  service 
in  small  plants.  Apparently  up  to  about  18S0,  when  the  iron 
runner  with  double  curved  buckets  was  introduced,  there  was 
no  simple,  inexpensive  turbine  for  small  powers  and  low 
heads  which  would  work  submerged  "with  an  efficiency  above 
about  30  per  cent. 
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allowing  the  end  of  each  plank  to  project  beyond  the  side 
of  the  shaft  about  12  in.  There  were  four  pm'vpd  guide 
passages,  rectangular  in  cross-section,  for  the  entrance  oJ' 
the  water,  so  arranged  that  the  inner  end  of  one  guide 
overla])ped  the  outer  end  of  the  adjoining  guide.  At  thi! 
entranci'  of  each  guide  passage  there  was  a  bntterlly  valve, 
as  shown,  and  an  arrangement  l)y  means  of  a  ((ilia;-  mound 


YeH-ioal    Sec+ion    A-B 
FIO.    2.       TURBINE    DETAILS    AND    TEST    ARRANGEMENT 

the  shaft  whereby  all  valves  could  be  closed  or  opened  by  a 
wrench.  The  opening  in  the  flume  floor  through  which 
the  water  was  discharged  was  circular,  the  radius  being 
about  4  in.  less  than  that  of  the  circle  described  by  the 
outer  ends  of  the  planks  forming  the  runner.  It  was 
evidently  intended  to  act  as  a  submerged  impulse  wheel 
rather  tiian  to  obtain  any  benefit  from  reaction. 

Tests  and  Their  IiESULTs 

The  object  of  the  tests  was  to  determine  the  amount 
of  water  used,  the  power  developed  by  the  turbine  and 
the  efficiency,  nnder  hydraulic  conditions  duplicating  as 
nearly  as  possible  those  in  the  mill.  The  discharge  of 
the  turbine  was  measured  by  means  of  a  submerged  orifice 
4  ft.  square,  placed  in  the  flume  leading  to  the  turbine, 
which  had  been  carefullv  calil)ratcd  bv  the  writer  in  lOOS.- 


TJie  horsepower  was  measured  by  means  of  a  prony  brake 

The  results  of  this  test  are  shown  by  Fig.-  3,  which 
gi\'os  the  relations  of  speed  to  efficiency,  power  and  dis- 
chai'ge.  It  will  be  noted  that  the  ma.ximum  efficiency 
under  the  best  working  conditions  was  about  27  per  cent., 
while  the  ma.ximum  power  developed  at  the  turbine  shaft 
was  about  (i.  1  hp. 

In  nnler  Id  deleriiiine  the  approximate  loss  in  the 
beari]i,us  and  the  elb'ct  of  this  loss  on  the  elKcieney,  a 
test  wiis  made  of  tlie  starting  tor(|ue.  This  test  sliowed 
that  l.">  lii.  on  the  :]y^-l'i.  iwm  of  the  pronv  brake  was 
rei|uiivd  to  stai't  the  turbine.  Using  this  torcpie  as  a 
measui-e  of  the  friction  during  motion  the  results  indicate 
that  not  more  than  aliout  8.7  per  cent,  of  the  total  i)ower 
was  absorbed  in  the  bearing,  and  tliat  the  hydraulic 
efficiency  was  al)ont  30  per  cent.  With  an  allowable  •'i 
per  cent,  loss  in  the  bearings,  the  actual  efficiency  would 
have  been  about  28  per  cent. 

Tests  were  also  made  with  the  tail-water  lowered  so 
that  air  was  admitted  freely  under  the  flume  floor.  The 
results  sliowed  that  there  was  no  measurable  change  in 
the  efficiency  of  the  turbine. 

The  cause  of  the  low  hydraulic  efficiency  of  30  per  cent, 
is  quite  evident.  When  a  jet  of  water  impinges  normally 
on  a  moving  plane  surface,  not  over  one-half  of  the  energy 
of  the  jet  can  be  transfonned  into  work.  The  vanes  of 
tlie  runner  were  formed  of  plane  surfaces,  were  few  in 
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FIG.    3.       TEST    RESULTS    FOR    CENTRAL-DISCHARGE 

WCIODEN  TURBINE 

Headwater.   5   ft.   deep  in  flume;   tail  water,   O.S   ft.   below   flume 

floor;   effective    head,    5.S   ft.;   gates  wide   open 

number  and  so  arranged  as  to  cause  a  large  loss  of  energy 
because  of  sudden  change  of  velocity  and  impact  at 
entrance. 

Tlie  tests  were  made  in  the  hydraulic  laboratory  of  the 
University  of  Wisconsin,  to  the  officers  of  which  credit 
is  due  for  the  use  of  instruments  and  facilities. 
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(City  Pfeiminiiiinig  nim  Q^eemis  Boroujiglhij, 

New  YorR==M 


By  b'liANK  15.  TucKKU''- 


,'^yXOPSiS — Tlic.  prciianilion  of  Ihe  Icnlalirc 
map,  survei/x  for  the  final  map,  tlu-  final  map  and 
what  data  it  contains — all  tlirsv  details  of  praelieal 
city  planning  in  a  rapiilh/  f/niiriii//  coin niiinihi  nrr 
described. 

The  mimevous  prelim iimrv  dt'tails  in  connection  witii 
the  laying  out,  widening  and  di.sfontiniiing  of  streets  in 
the  Borough  of  Queens,  New  York  City,  having  been  dis- 
c-ussed  in  Enijineering  News,  Sept.  30,  1915,  the  i)resent 
artirlo  is  confined  to  the  engineering  work  of  establish- 
ui^  the  predetermined  city  plan. 

Tentative  Map  of  the  Bouoitgh 

Upon  the  assembled  reproductions  of  the  planetable 
(sheets  of  the  original  topographic  survey)  is  laid  out  the 
jiroposed  street  system  as  determined  after  a  careful  study 
of  the  many  legal  and  engineering  considerations,  and  of 
other  facts  requiring  investigation  before  committing  the 
city  to  a  definite  street  plan.  The  design  is  then  carefully 
]ilottcd  on  a  scale  of  1  in.  =  '-iOO  ft.  on  the  mounted  sheets 
themselves,  and  a  tracing  made. 

To  this  tracing  is  given  the  appellation  "Tentative 
Jlap"  (Fig.  1  is  a  small  section).  It  is  formally  adopted 
by  the  city  Board  of  Estimate  and  Apportionment,  and 
thereafter  is  available  to  the  public  on  a  scale  of  either 
400  or  800  ft.  to  the  inch  (to  which  scales  it  is  photolitho- 

I       grai)hed)    for  a  very  nominal  charge. 

'  The  complete  Tentative  Map  of  the  Borough  of  Queens 

will  consist  of  14  units,  separately  prepared  but  collec- 
tively studied,  varying  in  the  areas  comprehended  from 
1000  to  8450  acres.  Of  these,  13  have  already  been  com- 
pleted ;  the  14th,  which  is  for  the  lowland  adjacent  to 
Jamaica  Bay,  will  be  completed  this  year. 

t  The  Tentative  ilap  is  an  effort  on  the  part  of  the  city  to 

control  its  future  growth.  It  is  intended  as  a  warning 
and  a  guide  to  real-estate  developers  and  promoters  as 
to  the  lines  along  which  they  must  develop  their  property 
if  they  would  have  the  city  take  official  cognizance  of 
their  streets.  While  it  gives  no  block  dimensions,  it  is 
accurately  drawn  to  scale,  and  is  readily  adaptable  to  lo- 
cating new  streets. 

]\Iaking  Surveys  for  Final  Map 

Any  real-estate  developer  or  promoter  who  disregards 
the  Tentative  ]\Iap  and  lays  out  his  property  to  suit  his 
own  immediate  ends  is  inviting  future  trouble  for  himself 
and  for  all  who  may  purchase  property  from  him,  for  the 
city  is  determined  to  exercise  surveillance  over  the  opening 
I  of  all  new  streets ;  and  while  there  is  no  compulsorv'  legisla- 
tion requiring  property  owners  to  observe  the  Tentative 
-Map,  the  fear  that  the  city  will  otherwise  omit  their  streets 
from  its  final  map  has  a  most  salutary  influence. 

Coincident  with  the  preparation  of  the  Tentative  ilap 
has   proceeded   the   preparation   of   the    Final    Map    (of 


•Assistant    Engineer,    Topogr 
Jueens,   New   York   City. 


iphical    Bureau.    Borough    of 


whicii  Fig.  3  is  a  small  section).  The  pieparation  of  tiii.'^ 
map  is  quite  dill'eient  from  that  of  the  Tentative  Maji, 
which  is  based  upon  the  planetable  and  traverse  survey 
of  the  existing  streets,  and  is  devoid  of  dimensions  other 
than  street  widths  and  tentative  grades.  Tiie  Final  ilap 
is  i)aseil  \\\mn  an  accurate  pio[)erly  survey  of  each  and 
every  existing  street  to  determine  its  true  relations  to  abut- 
ting private  property  and  to  every  otiier  street;  it  is 
replete  with  dimensions. 

For  the  survey  for  the  Final  Map  all  the  data  obtain- 
able are  secured.  The  deeds,  the  sale  and  survey  records 
and  the  old  niad  maps  on  file  with  the  county  clerk  or 
elsewhcie  aic  carefully  studied  and  such  information 
gleaned  therefrom  and  from  private  surveyors  and  title 
guarantee  companies  as  will  be  of  assistance  in  picking 
up  street  lines  upon  the  ground.  But  no  matter  how  com- 
plete the  data  gathered  from  these  sources  may  be,  the  real 
work  must  be  done  upon  the  ground  with  transit  and  tape. 

First,  average  lines  are  independently  picked  up  on 
each  street  and  compared  with  each  other  to  see  how  they 
hold  to  the  private  property  dimensions  given  by  deeds 
and  sales  maps.  Then  it  becomes  a  case  of  cut-and-try 
until  the  line  of  each  street  is  determined  beyond  all 
question. 

Stheet  Monuments;  Map  Computations 

When  this  line  is  obtained,  it  is  marked  with  granite 
monuments  4  ft.  long  with  a  minimum  square  cross-sec- 
tion of  8  in.,  to  which  dimensions  their  tops,  with  side 
drafts  of  214  in.,  are  dressed.  In  general,  monuments  are 
set  every  other  block  along  the  short  dimension  of  the 
blocks  and  every  block  along  the  long  dimension. 

Deciding  the  best  offset  from  the  building  line  upon 
which  to  set  monuments  has  proved  something  of  an 
enigma.  In  old  Long  Island  City,  which  was  monumented 
in  the  seventies,  a  5-ft.  offset  was  used.  With  a  view  to 
clearing  building  appurtenances  which  often  encroached 
this  much  beyond  the  building  line,  preventing  a  direct 
sight  between  monuments,  the  Topographical  Bureau  dur- 
ing its  early  experience  used  an  8-ft.  off.set,  but  this  was 
found  to  fall  within  the  catchbasin  area,  so  the  5-ft.  offset 
was  resumed. 

All  preliminary  measurements  to  determine  the  loca- 
tion of  monuments  are  most  carefully  made  by  the  method 
described  in  the  article  entitled  "The  Method  and  Appa- 
ratus for  Chaining  Used  in  Topographical  Bureau,  Bor- 
ough of  Queens,"  by  George  J.  Falkinburg,  Engineering 
News,  page  291,  ^lar.  14,  1907.  Angles  are  measured 
by  12  repetitions. 

Computations  for  Final  Map 

When  the  survey  of  an  area  is  completed  the  results  are 
turned  over  to  the  computers  for  adjustment,  coordina- 
tion and  the  determination  of  block  dimensions.  The  re- 
sults of  the  fieldwork  as  received  by  the  computers  is 
usually  a  plot  showing  all  monuments,  with  the  angles  and 
distances  between  them,  together  with  the  field-books,  that 
the  plot  may  be  verified. 
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The  adjustment  of  the  monument  traverse  i.s  the  first 
.tnd  most  "difficult  part  of  the  computations.  Adjustment 
is  a  matter  of  exi)erieuce  and  judgment,  the  common  pro- 
portional methods  of  traverse  halancing  being  applicable 
only  to  a  limited  e.xtent.  There  is  a  gridiron  system  of 
monument  lines,  running  through  every  street  or  every 
other  street,  which  must  be  whipped  into  proper  re- 
lationship with  the  other  systems,  and  with  similar  lines 
in  sections  already  adjusted — due  consideration  being 
given  to  their  subsequent  connection  with  monument  lines 
yet  to  be  run.  The  demands  of  widely  separated  com- 
munities for  final  majis  make  it  inii)()ssii)le  to  prepare  the 
final  map  as  a  unit. 

No  rules  can  be  laid  down  for  effecting  these  adjust- 
ments.   The  procedure  is  to  make  all  possible  tests  to  prove 


sec  that  pri\ate  property  is  not  affected.  Any  surplus 
or  deficiency  that  may  be  discovered  is  distributed  pro  nila 
among  the  blocks.  In  almost  every  case,  there  is  a  surplus 
resulting  principally  from  the  fact  that  until  quite  re- 
cent times  most  of  the  surveyors  in  the  borough  used  a 
standard  that  was  an  inch  longer  per  100  ft.  than  the 
United  States  standard. 

DliAFTING  THE  FiNAL  BOKOUCill   MaP 

When  the  computation.s  of  a  given  section  are  com- 
pleted, a  rough-draft  working  sheet  with  all  dimensions 
goes  to  the  drafting  room  where  a  careful  plat  of  it  is 
made  to  a  scale  of  1  in.  =  80  ft.  upon  mounted  sheets, 
31x53  in.  The  monuments  are  first  plotted  by  their 
coordinates  in  the  Tenth  Ave.  and  a25th  St.  system  (dc- 
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the  accuracy  of  the  fieldwork,  and  then  make  such  shifts 
and  swings  in  the  monument  lines,  both  imlividually  and 
collectively,  as  the  tests  indicate  will  more  closely  ap- 
proximate actual  conditions  and  make  the  whole  survey 
consistent  with  itself  and  its  measurements  mathematically 
correct. 

When  the  adjustment  is  completed  a  traverse  is  nm 
through  all  the  monuments  to  test  the  accuracy  of  the  ad- 
justment and  for  the  determination  of  the  coordinates  of 
all  monuments. 

The  block  dimensions  are  next  determined  by  reduction 
from  the  monument  lines,  and  where  already  subdivided, 
are  carefully  compared  with  the  private  sales  majis  to 


scribed  in  EiKjinceritKj  Neir.s,  Sept.  30,  1915),  and  then 
connected.  From  the  monument  lines  the  blocks  are 
drawn  in  by  their  offsets.  These  mounted  sheets  are 
then  taken  in  adjacent  predetermined  pairs,  and  a  finished 
tracing  made. 

Completing  the  Final  JIap 
This  tracing  (Fig.  2)  is  a  sectional  unit  of  the  final  map 
of  the  Borough  of  Queens,  and  fulfills  the  charter  re- 
quirements for  the  area  it  embraces.  Each  section  covers 
an  area  of  approximately  367  acres,  and  is  numbered 
according  to  the  predetermined  system  for  identification 
and  for  cross-reference  with  adjacent  sections. 
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Tpdii  it,--  coniiik'tioii,  t'iich  s«'tioii  is  sent  tu  tiic  Hoard 
111'  lOstimati.'  aiul  Apiiortioiiiiii'iit  ''or  approval,  I'ollowiiig 
(\iii(h  it  lit'iomos  the  iiiial  and  autiiL'iitif  plan  oi'  tiir  iiiK's 
anil  firadi's  of  the  streets  shown  thereon,  and  as  such,  cer- 
tilii'd  copies  arc  filed  in  tiie  several  offiees  of  record  re- 
(piired  by  the  I'ity  charter;  namely,  tiie  county  clerk's,  the 
(orporation  counsel's  and  the  borough  president's.  For 
general  use,  for  the  purpose  of  filin<;  and  for  sale  to  the 
public,'  each  traciuij  is  photo,iirai)hed  down  to  a  scale  of 
1  in.  =  200  ft.,  and  at  this  scale  makes  an  atlas  sheet 
2-li/>  ill.  square. 

The  importance  of  the  Final  Maj)  lies  in  the  fact  that 
no  street  improvements  are  made  by  the  city  in  its  absence. 
(In  it  also  is  predicated  the  legal   jn-oceedings   followed 


Oaifly  Surveys  onii  Paiasimcaa  Slides 

The  ((intiiiiicd  slides  alimg  the  (iaillard  cut  on  the 
I'anaina  Canal  ha\c  made  it  necessary  that  daily  tjurvcy.s 
(iF  I  hi'  liinal  siilcs  and  bottom  be  made  there  iu  order 
to  kci'p  the  authorities  informed  as  to  the. state  of  the 
channel.  The  Canal  liecord  reports  the  details  of  these 
surveys  as  follows: 

Three  lU-Ul  piirties  leave  Paraiso  every  mornlne  at  7  In 
launches,  proceed  to  their  respective  parts  of  the  2,800-ft. 
section  in  question,  run  transverse  lines  of  soundings  ever.v 
50  ft.,  malting  soundiuKs  on  each  line  at  intervals  of  15  ft.. 
from  water's  edse  to  water's  edffe,  an  average  of  about  300  ft., 
plot  the  soundings,  trace  the  5-ft.  contours  determined  by 
them,  and  submit  completed  blueprints  before  10  a.m.  This 
requires  rapid  methodical  worl?,  and  it  has  Ijeen  calculated 
tllat     the    lleld     p.iiti.s.     lliniiiiih     lli.ir    (l.velope.l     proficiency. 
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by  the  city  in  acquiring  title  to  its  streets  under  its  statu- 
tory right  of  eminent  domain — a  mete  and  bound  descrip- 
tion of  each  street  as  laid  down  on  the  Final  Map  forming 
part  of  the  court's  record. 

To  date  74  sections  (about  V-j  of  the  Final  Map)  have 
been  completed,  besides  numerous  special  final  maps  of 
small  areas  and  of  single  streets,  necessitated  by  some  ex- 
igency. In  the  interest  of  economy  or  to  facilitate  indus- 
trial enterprises,  maps  altering  the  final  map  are  from 
time  to  time  made.  Certified  copies  of  the  revised  maps, 
nf  course,  are  filed  in  the  several  offices  of  record  as  out- 
lined in  a  preceding  paragraph. 

C.  TJ.  Powell  is  engineer  in  charge  of  the  Topogra])hical 
Bureau  of  the  Borough  of  Queens  and  L.  M.  Schoonmaker 
is  principal  assistant  engineer. 


require  on  the  average  approximately  seven-tenths  of  a  sec- 
ond to  drop  the  lead,  read  the  so-anding,  raise  the  lead  and 
cast  it  for  the  next  sounding. 

The  contour  chart  that  results  from  this  survey  indicates 
the  status  of  the  channel  and  reveals  the  points  at  which 
extra  effort  is  required.  Copies  are  placed  in  the  hands  of 
the  resident  engineer,  the  superintendent,  and  the  supervisor 
of  the  Dredging  Division,  another  copy  is  sent  to  Balboa 
Heights  for  the  information  of  the  Governor  and  the  Marine 
Superintendent,  and  a  fifth  is  filed  with  the  office  records. 

As  soon  as  the  soundings  are  completed,  four  drag  parties 
proceed  to  drag  the  channel  for  bumps  that  do  not  show  on 
the  cross-section  soundings.  This  dragging  is  carried  on  until 
after  the  passage  of  the  commercial  shipping.  By  such  means 
it  is  possible  to  determine  to  the  inch  the  depth  of  the  chan- 
nel; ships  are  held  up  or  passed  on  the  information  recfeived: 
every  inch  of  the  buoyed  channel  is  covered;  and  the  dragging 
between  the  passages  of  shipping  takes  care  of  changes  that 
may  occur. 

This  work,  as  well  as  the  dredging.  Is  carried  on  every 
da.e,  including  Sundays  and  holidays. 
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Disposal  Wor] 


By  John  H.  Gregory* 


SVX0I'>SI!S — .4  piiinpiiig  station,  grit  cliamlier, 
Imhoff  tanks  and  sludf/r-dnjiiii/  beds  are  being 
built  to  prevent  a  visible  nuisance  and  sludge  de- 
posits. 'The  16  Imhoff  tanks  have  a  nominal 
capaciti/  of  30,000,000  gal.  a  day. 

Tlic  Citv  of  Albany,  X.  Y.,  has  under  construction  a 
sewage-disposal  works  for  treating  the  dry-weather  flow 
of  sewage  as  recommended  in  a  report^  submitted  to 
Wallace  Greenalch,  Commissioner  of  Public  AVorks,  by 
Hering  &  Gregory,  of  New  York  City,  in  July,  1913. 
The  works  are  being  built  to  prevent  a  continuation  of 
tjie  offensive  conditions  in  the  Albany  Basin,  a  small  land- 
locked harbor  which  the  city  is  now  improving  at  con- 
siderable expense,  and  also  the  excessive  pollution  of  the 
Hudson  Tiiver  in  general  along  the  Albany  waterfront. 
To  accomplish  this  result  the  following  recommendation 
was  made  in  the  report  referred  to: 

That  the  dry-weather  flow  of  sewage  of  the  City  of  Albany 
be  coUected  and  carried  to  one  central  point  and  there  treated 
to  such  a  degree  as  to  remove  suspended  matters  which  would 
float  on  the  surface  of  the  water  and  be  displeasing  to  the 
eye  or  whicli  would  settle  on  the  bottom  and  banks  of  the 
river  and  form  objectionable  sludge  deposits,  and  that  the 
clarified  effluent  be  discharged  into  the  Hudson  River  off 
Westerlo  Island. 

Tt  was  not  considcreil  necessary  fo  provide,  at  the  pres- 
ent time,  for  a  higher  degree  of  purification,  as  the 
ordinary  dry-weather  flow  of  the  Hudson  River  at  Albany 
is  many  times  the  volume  of  the  sewage  to  be  treated. 

The  works  needed  to  carry  out  the  recommendation 
cited  consist  of  a  main  intercepting  sewer  along  the  river 
front,  with  connections  to  the  existing  sewers,  practically 
all  of  which  have  been  built  on  the  combined  system;  a 
small  pumping  station  for  pumping  the  sewage  from  a 
district  which  would  not  drain  into  the  intercepting  sewer 
except  by  lowering  the  sewer  at  excessive  cost;  a  grit 
cliainber  and  main  pumping  station  at  the  end  of  the 
intercepting  sewer,  for  pumping  all  of  the  sewage  to  the 
sewage-disposal  works;  and  a  sewage-disposal  works  con- 
sisting of  Imhoff  tanks  and  sludge-drying  beds. 

The  plans  and  specifications  for  the  sewage-disposal 
works  were  prepared  early  in  1912,  but  owing  to  unavoid- 
able delays  in  securing  rights-of-way  construction  did  not 
begin  until  July,  1914. 

The  works  now  under  construction  h-.wv  a  cajiacity  of 
treating  an  average  volume  of  sewage  of  30,000,000  gal. 
per  24  hr.  but  arc  designed  to  handle  the  sewage  at  a 
maximum  rate  of  45,000,000  gal.  per  24  hr.  The  present 
jwpulation  of  Albany  is  about  108,000,  but  the  plant  has 
been  designed  to  serve  a  po])ulatii)n  of  150,000  with  a 
sewage  flow  of  200  gal.  per  cajjita  per  day.- 


•Of  Bering  &  Oregory,  Consulting  Engineers  and  Sanitary 
Experts,   170  Broadway,  New   York, 
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olume  of  sewage  to  be  handled.  While  it  is  confidently  ex- 
Iiected  that  the  water  consumption  per  capita  will  sooner  or 
later  be  materially  reduced  it  was  not  considered  advisable 
to  design  the  sewage-disposal  works  for  a  flow  less  than  200 
gal.  per  capita  per  dav.  Should  the  flow  be  reduced  below 
this  figure  the  disposal  works  will  be  able  to  serve  a  popu- 
lation  greater  than   150,000. 


The  sewage-disposal  works  are  located  in  Bethlehem 
Township,  on  Westerlo  Island,  immediately  adjacent  to 
the  southeast  corner  of  the  city  and  separated  therefrom 
by  water  known  as  Island  Creek.  The  city  has  purchased 
here  about  75  acres  of  land  on  which  the  works  are  being 
built.  Sufficient  land  has  been  secured  not  only  for  the 
present  plant  but  also  for  its  extension  in  the  future, 
as  well  as  for  the  construction  of  sprinkling  filters  should 
a  higher  degree  of  treatment  be  needed  at  some  later  date. 

The  ground  at  the  site  of  the  works  is  several  feet  above 
mean  high  water  in  the  river,  the  Hudson  River  at  Albany 
being  tidal,  with  a  mean  rise  and  fall  of  the  tide  of  about 
2.8  ft.,  but  is  below  maximum  flood  level.  In  order  to 
protect  the  works  from  flooding  they  have  therefore  been 
surrounded  by  a  levee,  a  portion  of  which  has  been  made 
use  of  in  the  construction  of  the  Imhoff  tanks. 

On  reaching  the  pumping  station  the  sewage  will  fir.st 
pass  through  a  grit  chamber  and  will  then  be  pumped 
through  a  reinforced-concrete  force  main  to  the  settling 
tanks.  These  tanks,  which  are  of  the  Imhoff  type,  are  16. 
in  number  and  are  arranged  in  four  groups  of  four  each. 
Fig.  1  shows  a  plan  of  one  group  together  with  longi- 
tudinal and  cross-sections. 

Each  tank  will  have  one  large  settling  chamber  and 
four  sludge  chambers,  the  two  sludge  chambers  adjacent 
to  each  other  at  each  end  of  the  tank  being  connected 
by  an  oi^ening  in  the  dividing  wall  so  as  to  etpialize  the 
accumulation  of  sludge  in  the  two  chambers. 

AVhen  handling  30,000,000  gal.  of  sewage  per  24  hr. 
and  with  all  16  tanks  in  use  the  settling  chambers  provide 
an  average  detention  period  of  3  hr.  The  sludge  chambers 
are  designed  to  hold  an  accumulation  of  sludge  from  a 
population  of  150,000  for  an  operating  period  of  from 
six  to  seven  hionths. 

The  tanks  are  rectangular  in  plan,  each  being  33  ft.        ] 
wide,  98  ft.  long  and  having  a  total  depth  of  27  ft.  21/2  in.        1 
measured  from  the  water  line  in  the  settling  chamber  to 
the  bottom  of  tlie  sludge  chamber.     From  the  water  line 
to  the  slot  at  the  bottom,  the  settling  chamliers  have  a 
depth  of  13  ft.  11  I/O  in. 

Over  each  sludge  chamber,  which  is  20  ft.  square  inside, 
a  gas  outlet  is  provided,  consisting  of  a  hollow  truncated 
square  pyramid  surmounted  by  a  hollow  shaft  6  ft.  square 
inside  and  extending  21/.  ft.  above  the  water  line.  For 
convenience  of  inspection  and  operation  the  gas  outlets 
in  each  tank  are  connected  one  with  another  and  with 
the  ends  of  the  tank  by  a  reinforced-concrete  footwalk 
2  ft.  wide,  located  on  1:he  center  line  of  the  tank  1  ft. 
above  the  sewage  level.  Similarly,  a  footwalk  of  the  same 
type  of  construction  has  been  provided  inside  of  and  at 
the  top  of  each  gas  outlet.  By  means  of  these  foot  walks 
all  parts  of  the  tanks  that  cannot  be  reached  from  the 
outside  are  made  accessible. 

'I'he  sewage  enters  each  grou])  of  tanks  at  the  inflow 
chamber,  from  which  it  passes  into  the  upper  channels. 
From  the  latter  it  enters  the  tanks  over  a  set  of  sub- 
merged weirs.  After  jiassing  slowly  forward  in  a  hori- 
zontal direction  through  the  tanks  the  settled  sewage  is 
discharged  at  the  outlet  and  over  another  set  of  weirs 
into  the  lower  channels.     Both  sets  of  weirs  are  made 
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;i(ljust!il)lo  so  as  1(1  ilistiiliiilc  tlic  How  of  s('\v:i<,'c  as  ciiiially 
as  possililo  to  all  ot  the  tanks. 

From  the  lower  fhannels  the  settled  sewage  passes  into 
the  outflow  eliaiiiber  and  I'l-oiii  there  into  the  outflow 
eoiiduits.  wliieh  are  l)uilt  in.  and  as  a  jiart  of,  the  walls 


inipi'ovenienls  in  the  river  by  the  Government  the  outfall 
conduit  will,  for  the  ])resent,  terminate  at  the  outer  edge 
of  the  government  dike. 

With  Imhoir  tanks  having  more  than  one  sludge  cliam- 
her  it  is  well  known  that  lor  the  best  results  it  is  desirable. 
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FIG.   1. 


Sec+ion  C-D 
PLAN   AND   SECTIONS   OF   ONE   GROUP   OF   FOUR    IMHOFF  TANKS,   ALBANY.   N. 


of  tlie  settling  tanks  and  lead  to  two  outlet  chambers. 
From  these  the  settled  sewage  passes  directly  into  the 
outfall  conduit  and  flows  thence  to  the  river,  where  it 
will  be  discharged  under  water.     Owing  to  contemplated 


from  time  to  time,  to  reverse  the  direction  of  flow  through 
the  settling  chambers  of  the  tanks  in  order  that  the  sludge 
will  accumulate  at  a  more  nearly  uniform  rate  in  the 
sludge  chambers.    The  tanks  have  been  designed  to  permit 
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of  this  mctliotl  of  operation,  ^\'lll■^1  thus  operated  tlie 
sewage  from  the  inflow  elianihiT  will  pass  tlirough  the 
reverse-flow  inlet  chaniU'l  dii'i'ct  to  the  Imvi'r  channels' 
and  thence  over  the  weirs  into  (he  lanks.  After  passing- 
through  tlic  tanks  in  the  reverse  direction,  the  settled 
sewage  flows  over  the  weirs  into  the  upper  channels  and 


loniers,  are  readily  accessible  for  cleaning  and  have  been 
kept  as  small  as  seemed  feasible.  This  is  especially  desir- 
able, as  it  may  be  difficult  to  maintain  at  all  points,  under 
all  conditions,  sufficiently  high  velocities  to  absolutely 
prevent  some  slight  deposition  in  the  channels.  Should 
deposition  take  place  the  material  can  be  swept  along  and 
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Jt^ 


p  L  y^  f.j  DRAIIiAOE  MANHOLE 

PLAN   AND    SECTIdNAL    HKTAILS    OF   ALBANY    SLUDGE-I  )RYINC!    BEDS 


then  through  the  revcrsc-How  outlet  channels  t<i  the  out- 
flow chamber. 

Tiie  direction  of  flow  thi-ough  the  chauiii'ls  and  tanks 
can  I)e  easily  followed  by  an  examination  of  the  plan 
shown  in  Fig.  1.  Tlie  total  loss  of  head  thi'ough  the 
ciiannels  and  tanks  from  the  inflow  i-hamber  to  the  outlet 
(•hainber  when  the  sewage  is  flowing  in  the  reverse  direc- 
tion, and  witli  a  total  rate  of  flow  through  the  works  of 
4.5,01)0,000  gal.  per  24  hr.,  will  l)e  aiiout  1.3  ft. 

The  direction  of  flow  through  the  tanks  is  controlled  by 
means  of  stop  ])lanks  held  in  cast-iron  grooves.  By  means 
of  sluice  gates  placed  in  the  inflow  chambers  it  is  possi1)le 
to  shut  off  any  group  of  four  tanks,  as  desired. 

All  of  the  channels  through  which  unsettled  sewage 
flows   to  and   around    the    tanks   are   iipen._   have    inunded 


discharged  into  the  tanks  under  watei-  through  openings 
provided  especially  for  the  purpose  and  without  inter- 
rupting the  flow  through  the  tanks.  When  the  reverse- 
flow  channels  are  not  in  use  they  can  be  drained  and 
emj)tied  so  as  to  prevent  the  holding  of  stagnant  sewage 
and  the  production  of  offensive  conditions. 

Scum  boards  are  provided  at  both  the  inlet  and  outlet 
ends  and  at  two  intermediate  points  in  each  tank.    They 
an'  <ir  reinforced  concrete,  are  held   in  cast-iron  groove's; 
and  can  be  raised  or  lowt'red  oi'  rc'niovcd  at  will. 

The  water  lino  in  the  tanks  has  l)een  set  at  such  an 
elevation  as  to  )int  it  above  flood  level  in  the  river  and 
also  sii  as  to  pidvids  snllieient  head  fnr  the  passage  of 
till'  clarilied  I'llliienl  tlinaigli  s])i'inkling  tiUrrs,  sliould 
these   be    re(piin'(l    at   some    later   date.      Owing   to   these 
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vrtiuiivmonts  tho  tanks  aiv  being'  luiilt  partly  in  excava- 
tion and  ]iai'tly  in  cnibanknioiit. 

The  shulge  chambers  are  of  reinforced  concrete.  Sliect- 
int:^,  which  is  left  in  place,  is  being  used  for  supporting  the 
sides  of  the  excavation  while  the  chambers  are  being  built. 

The  outer  walls  of  the  settling  chambers  consist  of  a 
lieavy  facing  of  concrete  placed  directly  against  the  inner 
slope  of  a  carefully  made  rolled  embankment  and  carrying 
at  the  upper  end  of  the  slope  a  vertical  concrete  wall 
extending  up  2  ft.  above  the  water  level  in  the  tank. 

From  each  sludge  chamber  the  sludge  is  witlidrawn 
through  an  8-in.  cast-iron  pipe  terminating  in  a  sludge- 
(lisibarge  manhole,  or  shallow  chamber,  just  outside  of 
and  built  as  ])art  of  the  tank.  The  gates  for  controlling 
the  flow  of  sludge  are  located  in  these  manholes,  but  are 
controlled  from  above  so  that  the  operator  Mill  be  able 
to  see  immediately  the  character  of  the  sludge  emerging 
from  the  pipe  and  will  have  full  and  rapid  control  of  the 
whole  process  of  withdrawing  sludge.  This  is  especially 
essential  in  order  to  avoid  withdrawing  partly  digested 
sludge. 

From  the  sludge-discharge  manholes  the  sludge  flows 
through  a  main  sludge-discharge  pipe,  located  betwi-en 
each  two  adjacent  tanks,  to  a  sludge-discharge  chamber. 
Fi'om  this  chamber  it  is  dischai'ged  to  the  sludge-drying 
beds  through  any  one  or  all  of  four  10-in.  cast-iron  pipes, 
each  of  which  terminates  at  the  upper  end  of  a  sludge- 
drying  bed.  With  the  sludge-withdrawing  facilities  pro- 
vided it  is  possible  to  withdraw  sludge  from  any  one 
sludge  chamber  of  each  two  adjacent  tanks  and  to  dis- 
charge it  on  any  one  of  four  sludge-drying  beds. 

Ample  water  connections  have  been  provided  so  that 
water  under  pressure  is  available  at  all  points  for  flushing 
out  sludge  pipes,  for  forcing  down  possible  floating  sludge 
in  the  gas  outlets  of  the  tanks  and  for  general  cleaning 
and  miscellaneous  purposes. 

The  sludge-dryiug  beds  (located  immediately  ad- 
jacent to,  but  at  a  lower  level  than,  the  tanks,  so  that 
sludge  can  be  discharged  onto  them  by  gravity)  are  32  in 
number  and  have  a  total  area  of  about  CG,560  sq.ft.  They 
consist  of  layers  of  graded  gravel  or  broken  stone,  the 
coarsest  material  being  at  the  bottom  and  the  finest  at 
the  top,  the  average  thickness  of  the  bed  being  about  12 
in.  The  top  surface  will  at  first  be  covered  with  a  thin 
layer  of  coarse  sand,  but  under  ordinary  conditions  of 
operation  the  grit  removed  from  the  grit  chamber  will  be 
used  for  this  purpose.  Details  of  one  set  of  four  sludge- 
drying  beds  is  shown  by  Fig.  2. 

The  bottom  of  the  sludge-drying  bed  will  be  graded  into 
ridges  and  valleys,  a  3-in.  drain  with  open  joints  being 
provided  in  each  valley.  All  the  drains  from  each  set  of 
eight  beds  discharge  into  an  8-in.  main  drain,  which  in 
turn  passes  through  a  drainage  manhole  and  discharges 
into  the  outfall  conduit.  In  each  of  the  drainage  man- 
holes, of  which  there  are  four,  the  main  drain  is  provided 
with  a  check  and  gate  valve  to  prevent  sewage  or  river 
water  from  backing  up,  at  times  of  high  water  in  the  river, 
into  the  underdrains  and  flooding  the  beds. 

The  several  sludge-drying  beds  are  separated  one  from 
another  by  thin  concrete  partitions  held  in  position  by 
concrete  posts  fimily  set  in  the  ground.  This  type  of 
construction  has  been  used  in  some  other  plants  that  have 
been  designed  by  the  writer  and  has  been  found  to  work 
out  very  satisfactorily.  Xot  only  is  the  material  of  a 
permanent  nature,  but  the  concrete  jjosts  and  partitions 


]iii'scnt  a  vei-y  much  neater  appearance  than  do  those  of 
wood.  While  the  first  cost  is  a  little  more  than  that  of 
wood,  the  additional  e.xpense  is  well  warranted.  The 
details  of  the  concrete  posts  and  partitions  are  shown  in 
Fig.  2.  This  same  type  of  construction  is  used  also  for 
the  outer  edge  of  the  beds  except  along  the  sides  adjacent 
to  the  settling  tanks. 

The  sludge  will  be  removed  from  the  sludge-drying  beds 
in  small  cars  running  on  narrow-gage  railway  tracks  laid 
at  the  sui'I'ace  of  the  bed.  A  track  laid  at  the  surface 
of  the  bod  is  not  only  cheaper  but  more  convenient  than 
one  suppoi-ted  above.  These  tracks  connect  with  a  main 
track  extending  along  the  southerly  end  of  the  drying 
beds.  The  cars  will  be  loaded  by  hand  and  pushed  along 
the  tracks  from  the  sludge-drying  beds  to  the  main  track 
and  thence  along  the  latter  and  up  onto  the  levee  and 
to  the  point  of  final  disposal. 

In  designing  the  works  the  viewpoint  of  the  operator 
has  been  constantly  kept  in  mind,  and  the  various  details 
and  arrangements  have  been  carefully  studied  and  worked 
out  so  to  make  all  of  the  operations  as  simple  and  as  con- 
venient as  possible  for  him. 

The  total  cost  of  construction  of  the  sewage-disposal 
works,  including  the  outfall  conduit  to  the  river  but  not 
including  the  land,  grit  chamber  and  pumping  station, 
based  on  the  estimated  quantities  and  contract  prices,  will 
be  $2r?,:?02.  With  a  population  of  150,000  and  a  sewage 
flow  of  :30,000,000  gal.  per  24  hr.,  for  which  the  works  are 
designed,  the  cost  will  be  about  $1.8.5  per  capita  and  about 
$9240  per  1,000,000  gal.  daily. 

The  works  are  being  built  under  the  direction  of  the 
Department  of  Public  Works,  Wallace  Greenalch,  Com- 
missioner, and  Frank  R.  Lanagan.  City  Engineer.  Stephen 
B.  Yernon,  Engineer  Intercepting  Sewer  Design  and 
Construction,  is  in  immediate  charge  of  their  construc- 
tion. The  works  were  designed  by  Hering  &  Gregory,  of 
Xew  York  City,  and  the  contract  for  their  construction 
was  awarded  early  in  July,  1914,  to  the  Riverdale  Con- 
tracting Co.,  of  Xew  York. 

M©'w  C<Ds^s^°Stiji2=>'^ey  Vessel 

The  contract  for  the  "•Surveyor,"  a  new  United  States 
Coast  and  Geodetic  Survey  .vessel,  has  been  awarded  to 
the  ilanitowoc  Shipbuilding  and  Dry  Dock  Co.,  located 
on  Lake  ilichigan  at  ]\Ianitowoc,  Wis.  The  contract 
price  was  $189,000  for  the  bare  hull  and  machinery,  but 
the  ultimate  cost  of  the  vessel  fully  equipped  will  be 
$220,000. 

The  "Surveyor"  will  be  used  in  surveying  and  charting 
the  dangerous  waters  of  Alaska  and  the  Bering  Sea  in 
the  sunnner  and  the  coasts  of  Washington,  Oregon  and 
California  in  the  u-inter.  She  will  be  a  steel  steamer  of 
about  1,000  tons  displacement,  with  triple-expansion  en- 
gines and  will  use  crude  oil  as  fuel.  She  will  accommo- 
date G6  officers  and  men  and  carry  enough  fuel  and  stores 
to  stay  at  sea  on  a  surveying  cruise  for  about  three  months 
at  a  time  without  returning  to  her  base  of  supplies. 

The  contract  calls  for  completion  within  one  year,  but ' 
E.  Lester  Jones,  Superintendent  of  the  United  States 
Coast  and  Geodetic  Survey,  has  been  informed  by  the 
contractor  that  the  vessel  will  be  completed  in  much  less 
time,  possibly  as  early  as  August,  1916,  which  will  leave 
ample  time  to  take  it  to  the  Atlantic  coast  before  the 
close  of  naviifation  in  the  Great  Lakes. 
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SYJS'OPSIS — FoUuir.^  article  in  issue  of  Sept.  Jo. 
1915,  describing  masonnj  work  on  large  Reclama- 
tion Service  Dam  at  Elephant  Butte,  X.  M.  Tlii.^ 
article  gives  details  of  concreting  plant,  method 
of  handling  concrete  and  record.^  made  in  placing 
concrete. 

The  masonry  ol'  tlu-  Eli'iiliaiit  Butte  dam  is  concrete,  iu 
wlikh  large  stone  is  enibedded.  As  concrete  was  to  be 
the  main  feature,  careful  preliminary  study  was  made 
to  design  a  plant  that  would  be  nearly  automatic  in  its 
operation,  require  a  minimum  amount  of  labor,  have 
large  capacity  and  permit  of  using  as  large  a  percentage 
of  "phini"  rock  as  governing  conditions  would  allow. 
This  point  largely  decided  the  use  of  cableways  and  der- 
ricks for  placing  the  material  in  the  dam  rather  than  the 
chuting  methocl,  though  the  large  amount  of  excavation 
to  be  made  and  the  necessity  of  storing  considerable  of  it 
for  use  as  concrete  aggregate  also  had  a  bearing  on  the 
decision  in  regard  to  the  method  to  be  used. 

The  concrete-mixing  and  handling  plar.t  was  described 
in  detail  in  Engineering  Xews,  Aug.  6,  1914,  for  which 
reason  it  will  be  only  briefly  outlined  here.  All  concrete 
is  furnished  from  the  main  mixing  plant  near  the  easterly 
end  of  the  dam.  The  materials  for  the  concrete  aggregate 
are  delivered  to  the  plant  from  the  main  railroad  and 
dumped  by  gravity  to  the  crushers  and  .sand  elevator. 
The  sand  and  gravel  are  carried  by  a  separate  elevator  to 
the  top  of  the  plant,  where  they  are  screened,  the  sand 
passing  into  the  sand  bin.  while  the  gravel  is  deflected 
into  the  bin  for  broken  stone.  The  rock  is  crushed  and 
elevated  to  the  top  of  the  plant,  where  it  is  screened  and 
distributed  to  tlie  proper  bins,  of  which  there  are  three — 
rock,  sand  and  cement.  From  these  the  material  feeds  by 
gravity  through  automatic  measuring  machinery  to  the 
mixers. 

The  mixers  are  three  in  number,  of  the  nontilting  dump 
tvpe,  with  a  capacity  of  81  cu.ft.  each  of  dry  material ; 
but  it  has  been  foimd  that  a  batdi  of  1.C,^^  cu.yd.  of  mixed 
concrete  gives  the  best  results.  From  the  mixers  the  con- 
crete is  dumjied  into  lioi>pers  of  3-cu.yd.  capacity,  from 
which  it  is  drawn  into  concrete  skips  of  3  cu.yd.  capacity 
placed  on  flat  cars,  which  are  drawn  by  cable  and  hoist 
to  either  of  the  three  cableways  spaiming  the  dam.  Fig.  2 
shows  the  layout  of  this  part  of  the  plant.  The  concrete 
haulage  system  enables  one  operator  with  a  3-drum  hoist 
to  deliver  the  concrete  from  either  mixer  to  either  cable- 
way  and  return  the  emi)ty  skip  to  the  mixer. 

The  flat  cars  are  of  sullicient  length  to  hold  two  skips, 
and  are  attended  by  two  men,  who  place  the  empty  skip 
when  lowered  by  cableway  and  release  the  chains.  The 
Var  is  then  moved  until  the  loaded  skip  is  directly  beneath 
the  cableway:  tlie  loailed  skip  is  then  hooked  up,  raised 
and  carried  to  the  dam  by  cableway  and  the  empty 
skip  returned  to  mixer  for  another  3  cu.yd.  of  concrete. 
.\s  with  the  excavation,  it  was  found  that  the  capacity  of 

•.Assistant  Chief  of  Construction.  United  States  Reclama- 
tion Service,   Denver.  Colo. 


the  plant  was  generally  limited  by  the  cableways,  and 
everything  possible  was  done  to  increase  their  efficiency. 
Time  studies  were  made  of  the  different  operations  and  all 
false  moves  eliminated.  The  same  procedure  was  used 
on  the  dam  iu  transferring  from  loaded  to  empty  skips. 
The  consecjuence  is  that  the  utmost  capacity  of  the  cables 
has  been  reached  whenever  conditions  permitted  of  rapid 
placing. 

Haxdling  the  Coxcrete 

The  concrete  is  handled  on  the  dam  with  stiff-leg  der- 
ricks, of  which  there  are  eight  in  use.  The  presence  of 
contraction  joints  in  the  dam  structure  has  consider- 
ably retarded  progress.  They  also  have  an  important 
bearing  on  the  placing  of  derricks  and  the  methods  used. 
Below  El.  4215  the  masonry  is  monolithic,  without  Joints ; 
but  as  only  a  portion  of  the  foundation  could  be  prepared 
at  a  time,  different  blocks  began  to  appear  before  the 
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FIG.  1.     MOV.\r!LE  WOOD  FORMS  FOR  ELEPHANT  EUTTE 
D.\M   F.\CE 

entire  bottom  could  be  covered,  which  made  the  placing 
of  derricks  troublesome  from  the  beginning.  The  der- 
ricks are  set  on  jiedestals  made  of  concrete  blocks  manu- 
factured for  the  purpose.  These  are  5x6  ft.  in  plan  and 
3  ft.  high.  They  are  set  in  mortar  and  built  to  a  con- 
venient height,  usually  three  blocks  or  9  ft.  high,  but 
occasionally  higher.  They  are  concreted  in  place  as  plums 
and  cost  very  little  more  than  the  remainder  of  the  con- 
crete, as  they  are  cast  in  a  special  block  yard  convenient 
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tu  the  cableways  and  ooiitain  a  large  percentage  of  hand 
rock. 

During  the  early  stages  of  the  masonry  work  it  was 
possible,  where  the  area  was  quite  large,  to  carry  out  a 
program  that  would  permit  of  raising  all  derricks  on 
Sunday ;  but  later  it  was  found  necessary  to  move  them 
occasionally  during  the  week,  and  now  that  is  the  general 
practice.  The  pedestals  are  usually  prepared  by  the  night 
shift  on  prearranged  locations  and  the  derricks  moved 
the  following  morning.  This  is  done  by  putting  slings 
bencatii  the  sills  and  engine  frame,  brought  together  at 
the  to)i  of  the  mast,  and  hooking  on  to  them  with  two 

A  =  Port/and  Cement  Storage 

B  =  Cement  Hooper 

C  =  Crushed  5tone 

D  =  Dryer 

E  =  Tube  Mi/I 

F  =  laborcrfcry 

G  =  Crusher 
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FIG.    2.      CEMENT,    CRUSHING    AND    MIXING    PLANTS, 
ELEPH.\NT    BUTTE    DAM 

cables.  A  derrick  and  hoist  combined  weigh  27  tons, 
but  the  change  is  made  in  a  very  few  minutes.  Ballast 
blocks  are  also  made  of  concrete,  which  facilitates  their 
removal  and  replacement. 

The  work  on  most  features  in  connection  with  the  dam 
is  carried  on  in  three  S-hr.  shifts ;  but  the  placing  of 
masonry  is  confined  to  two  shifts,  the  second  and  third. 
On  the  first  shift  materials  are  taken  to  the  dam,  repairs 
to  mixing  and  crushing  plants  are  made  and  all  bins  are 
filled  ready  for  the  day's  run.  The  plum  rock  is  loaded 
on  standard-gage  flat  cars  in  the  quarry,  cleaned,  washed 
and  side-tracked  during  the  day,  then  run  under  cable- 
ways  at  night  to  be  sent  down  on  the  first  shift.  A  track 
scale  of  80  tons  capacity  over  which  the  loaded  ears  are 
required  to  pass  enables  all  stone  to  be  weighed;  and  as 
this  can  be  done  in  a  few  minutes  by  the  train  crew,  the 
custom  has  been  followed  from  the  start.  All  plum  rock 
and  spalls  sent  to  the  dam  are  weighed  and  recorded, 
thus  giving  an  excellent  measurement  of  all  such  material. 
The  plum  rock  and  spalls  are  placed  in  convenient  piles 
on  the  blocks  that  are  to  be  worked  on. 

Placing  the  Concrete 
The  concrete  is  delivered  on  the  dam  in  3-cu.yd.  skips 
by  the  cableways,  an  empty  skip  is  sent  back  and  the 
loaded  skip  swung  to  its  place  by  derrick.  The  skip  is  set 
down  for  a  moment,  the  front  chains  released,  the  skip 
raised  from  behind  and  the  concrete  flows  out.  The 
empty  skip  is  then  swung  out  to  the  cableway  landing  and 
the  derrick  boom  moved  out  of  the  way  to  wait  for  the 
next  skip  of  concrete.  Four  or  five  men  distribute  the 
concrete,  spading  it  against  the  forms  or  sides  of  plum 
rock,  as  the  case  may  be.    When  a  laver  of  suflficient  size 


and  thickness  has  been  made  plum  rock  or  spalls  are 
emiiedded  in  it.  As  a  rule,  spalls  are  only  used  near 
forms,  between  drainage  wells  or  between  large  rock,  as 
the  large  plums  are  cheaper,  and  a  spall  improperly  placed 
may  spoil  a  bed  for  a  large  stone.  As  the  cableways 
usually  take  about  4  min.  to  make  a  round  trip,  and  the 
derricks  place  a  skip  of  concrete  in  2  min.,  there  is  gen- 
erally time  to  .set  a  stone  with  the  derrick  while  waiting 
for  the  next  skip  of  concrete.  This  is  done  by  swinging 
a  stone  into  place  and  "shaking"  it  with  t!ie  derrick. 
This  gives  better  results  than  when  joggled  with  a  liar, 
and  is  much  quicker,  though  rather  hard  on  the  derrick. 

The  organization  for  each  of  the  two  masonry  shifts 
consists  of  three  small  i)lacing  gangs,  one  for  each  cable- 
way,  headed  by  a  subforeman.  Over  the.se  gangs  is  a  fore- 
man in  charge  of  all  the  masonry  work  on  that  shift.  In 
addition  to  directing  these  .small  crews  he  frequently  takes 
a  man  or  two  and  sets  plums  with  an  extra  derrick,  and 
usually  has  a  small  cleaning  gang  to  look  after  in  order 
to  keep  the  working  area  ready  ahead;  although  the 
cleaning  of  any  extended  area  is  uniformly  done  on  the 
first  shift.  The  shifts  change  each  month  so  that  one  has 
no  advantage  over  the  other.  There  is  a  masonry  inspec- 
tor with  each  placing  gang,  one  of  whom  is  the  chief  in- 
spector and  has  absolute  authority  in  regard  to  the  qual- 
ity of  the  work  and  materials. 

There  is  keen  rivalry  between  the  two  shifts,  and  this 
is  fostered  by  issuing  daily  bulletins  showing  the  accom- 
plishment of  each  shift.  A  system  of  daily  reports  that 
requires  every  man  to  be  reported  by  some  foreman  is  in 
use  all  over  the  work.  Daily  reports  showing  what  they 
have  done  are  also  required  from  all  who  are  on  independ- 
ent work.  In  this  way  a  complete  and  prompt  record  is 
obtained  of  the  work  performed  by  every  derrick,  cable- 
way,  locomotive,  concrete  mixer,  crusher,  and  in  fact 
every  machine  on  the  job.  These  data  are  assembled  in 
concise  manner  on  printed  forms ;  several  copies  are  made 
and  issued  every  morning,  covering  the  preceding  day's 
work  to  those  most  interested,  and  are  posted  in  a  con- 
spicuous place  for  the  benefit  of  all. 

The  placing  of  masonry  as  a  principal  feature  did  not 
commence  until  Mar.  1,  1914,  on  which  date  the  complete 
plant  was  first  used.  Prior  to  this  time  only  one  cable 
was  used  for  transporting  concrete  and  plums.  The 
capacit}-  of  the  plant  for  mixing  and  placing  concrete  was 
never  fully  reached.  This  was  due  to  several  unavoid- 
able reasons.  Considerable  delay  in  receiving  some  of 
the  gate  and  valve  castings  greatly  interfered  with  the 
construction  programme.  Inferior  quarries  were  often 
responsible  for  small  output,  it  occasionally  being  neces- 
sary to  put  the  major  portion  of  a  quarry  force  to  muck- 
ing out  the  waste.  Contraction  joint  forms  and  innumer- 
able tunnels,  conduits,  shafts,  gate  chambers  and  drain- 
age wells  all  tended  to  curtail  output. 

Records  of  Placing 

During  the  twelve  months  from  Mar.  1,  1914,  to  Mar. 
1,  1915,  which  was  the  first  full  year  the  entire  plant  was 
used  on  masonry  work,  a  total  of  380,200  cu.yd.  of  ma- 
sonry was  placed.  With  the  exception  of  Kensico  Dam  in 
New  York  State,  it  is  believed  that  this  is  the  largest 
quantity  ever  placed  in  a  single  structure  in  the  same 
period.  The  best  day's  run  was  on  Jan.  25.  1915,  when 
2651  cii.yd.  of  mass  masonry  was  placed  in  two  8-hr. 
shifts.    This  was  made  up  of  2129  cu.yd.  of  concrete  and 
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522  cu.yd.  of  plum  rock.  The  total  quantity  of  masonry 
placed  to  Sept.  1,  1915,  is  560,000  tu.yd.,  there  being 
about  610,000  cu.yd.  in  the  completed  structure;  this 
leaves  50,000  cu.yd.  to  place  after  that  date. 

As  it  is  not  desired  to  complete  the  dam  during  hot 
weather,  and  as  the  working  area  is  rapidly  becoming 
much  smaller,  especially  as  every  third  block  is  to  ~be  left 
low  (El.  4,340)  for  winter  closure,  the  force  was  reduced 
Apr.  1  to  such  a  size  as  will  complete  the  dam  by  Feb.  1, 
1916.  On  this  account  it  is  probable  that  the  maximum 
masonry-laying  record  has  already  been  made. 

The  flow  of  the  river  during  early  construction  was 
carried  in  a  flume  built  across  the  dam  and  forming  a 
part  of  it,  near  the  easterly  side  of  the  canon.  Early  in 
January  of  this  year,  the  remainder  of  the  masonry  being 
considered  at  a  safe  height,  and  it  being  desired  to  make 
this  closure  during  cold  weather,  the  flume  was  closed 
and  the  river  diverted  through  the  outlets  provided  in  the 
dam.  As  these  outlets  were  20  ft.  higher  than  the  bot- 
tom of  the  flume,  it  was  necessary  to  build  up  the  gap 
as  fast  as  the  water  rose  in  the  reservoir.  This  was  suc- 
cessfully accomplished,  though  at  times  the  water  was 
higher  than  the  concrete,  with  only  leaky  forms  between. 
In  29  hr.  the  concrete  was  brought  up  24  ft.,  which  was 
sufficient  to  turn  the  small  quantity  of  water  flowing  at 
the  time. 

FoKMs  Foii  Concrete 

All  faces  of  the  dam  are  cast  against  forms.  The  forms 
for  the  downstream  face  and  for  contraction  joints  are 
faced  with  No.  23  sheet  iron,  as  it  is  desired  that  these 
faces  present  a  smooth  finish.  Forms  for  the  upstream 
face  are  not  covered  with  metal,  as  a  rough  finish  is  de- 
sired here  in  order  to  get  the  best  obtainable  adhesion  for 
the  mortar  facing.  The  forms  used  are  the  result  of  care- 
ful designing  and  some  experimental  work.  They  have 
proved  very  satisfactory,  being  absolutely  self-contained 
and  retaining  their  true  position  even  with  rapid  pouring. 
Fig.  1  shows  the  details  of  the  principal  forms  used. 
Where  special  forms  are  required,  as  around  gate  wells 
and  offsets,  the  same  principle  of  fastening  and  assem- 
bling is  used,  as  is  shown  in  the  drawings  of  the  simpler 
type. 

Persoxxel 

The  construction  of  the  Elephant  Butte  Dam  and 
auxiliary  features  is  being  done  by  Government  forces. 
From  the  time  the  work  was  commenced  until  Mar.  1, 
1915,  it  was  under  the  general  supenision  of  L.  C. 
Hill,  Consulting  Engineer.  Prior  to  October,  1912,  H.  J. 
Gault  was  in  direct  cliarge  as  Construction  Engineer. 
Since  that  date  the  work  has  been  under  the  direction  of 
the  writer.  L.  J.  Charles  has  been  principal  Assistant 
Engineer;  R.  J.  Schmalhausen,  Superintendent  of  Con- 
struction; R.  R.  Coghlan.  Manufacturing  Cement  Chem- 
ist; W.  C.  Beatty,  Master  Mechanic,  and  Walter  Cowell, 
Chief  Masonrj'  Inspector.  Since  Mar.  1,  L.  J.  Charles  has 
been  Construction  Engineer  under  the  general  su])ervi- 
sion  of  the  writer. 

It  is  manifestly  im])ossible  to  give  here  individual 
credit  to  all  who  are  responsible  for  the  excellent  results 
obtained,  as  the  results  accomplished  are  due  to  an  organi- 
zation in  which  every  employee  of  any  responsibility  what- 
ever rendered  loyal  and  efficient  service  with  the  idea  of 
building  the  dam  in  the  best  manner  in  thf  quickest 
time,  and  at  a  minimum  cost. 
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By  C.  N.  HiNKAMPf 

Interest  in  the  submarine  has  reached  a  point  hardly 
dreamed  of  five  years  ago.  The  types  developed  by 
the  American  inventors  Holland  and  Lake  have  now 
been  adopted  as  practically  the  standards  of  the  world. 
Holland's  experiments  began  in  1875,  but  it  was  not  until 
1893  that  his  plans  were  approved  by  the  American  Naval 
authorities.     In  1904  Lake's  boats  were  built  for  Russia. 

Up  to  1898  the  submarine  was  in  the  embryonic  state. 
From  then  up  to  the  present  time  it  has  developed  rapidly. 

There  is  nothing  mysterious  in  the  operation  of  a  sub- 
marine. The  orders  used  in  the  handling  of  a  boat  are  few 
and  are  so  given  as  to  eliminate  any  possible  confusion. 
Preparing  to  submerge  includes  all  preliminary  work 
up  to  the  closing  of  the  conning-tower  hatch.  This  com- 
prises the  stowing  of  the  deck  gear,  taking  down  the 
bridge,  unrigging  the  radio,  closing  the  hatches,  unlocking 
the  valve-operating  mechanism,  securing  the  engines — in 
fact,  a  clearing  ship  for  action.  This  operation  requires 
from  two  to  twenty  minutes,  depending  on  the  amoiint 
of  rigging  to  be  taken  down. 

In  the  static  dive,  also  known  as  "balancing,"  the  boat 
is  submerged  but  moves  only  in  the  vertical  plane. 

The  mass  of  the  submarine  itself  amounts  to  several 
hundi'ed  tons,  but  the  actual  forces  used  to  sink  it  from 
a  neutral  state  are  very  small.  The  addition  of  50  lb. 
of  water  will  cause  the  boat  slowly  to  descend.  As  soon 
as  the  vessel  has  started  on  its  downward  path  it  is  neces- 
sary to  remove  part  of  the  ballast  in  order  to  keep  it  from 
continuing  on  this  path. 

The  running  dive  is  made  fi'om  the  awash  condition. 
In  the  awash  condition  the  trimming  tanl-cs  and  auxiliary 
ballast  tanks  are  flooded  to  the  amount  necessary  for  the 
proper  trim  when  submerged ;  the  main  ballast  tanks  are 
empty.  The  running  dive  is  used  for  all  tactical  jDur- 
poses  except  balancing. 

The  vessel  being  underway  "awash,"  the  order  is  given 
to  submerge.     All  hands  get  into  the  boat,  the  engines 
are  stopped  and  the  electric  motors  started.     As  soon  as 
the  engines  are  stof)ped  the  conning  tower  is  closed,  all 
ventilators    are    housed    and    the    main    ballast    tank    is 
flooded.     Knowledge  that  the  trim  will  be  ajjproximately 
correct  when  totally  submerged  renders  careful  adjusting 
of   ballast   unnecessary.     The   boat   is   inclined   slightly,         j 
about  one-half  of  a  degree  down  by  the  head,  and  the         I 
inrush  of  the  water  is  controlled  by  manipulation  of  the        ^ 
valves.     All  this  is  done  in  the  short  period  of  from  one 
to  two  minutes. 

Submerging  a  submarine  is  distinctly  a  one-man  job. 
The  comananding  officer  must  be  thoroughly  conversant 
with  all  the  details  of  the  actual  submerging  of  the  boat 
and  he  must  at  all  times  be  thoroughly  infonned  as  to 
existing  conditions  in  the  boat.  The  second  officer  as- 
signed to  the  submarine  generally  assists  the  commanding 
officer  where  possible,  and  endeavors  to  acquire  all  the 
information  possible  on  the  details  of  the  operation  in 
order  that  he  may  take  charge  in  case  of  any  emergency. 

Depth  is  maintained  by  the  use  of  the  diving  ladders. 
Down  rudder  sends  the  stern  up  and  the  bow  down.  As 
soon  as  the  boat  is  inclined  downward  the  plane  of  the 

•Extracts  from  a  paper  in  the  "Journal"  of  the  American 
Society  of  Naval   Engineers, 

tLieutenant.    United   States  Navy. 
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dock  gives  a  large  surface  for  the  water  to  act  on.  The 
hull  is  so  built  that  normally  there  is  a  tendency  for  the 
boat  to  rise,  brought  about  by  the  angle  of  the  hull  and 
the  unbalanced  pressures  caused  by  inequalities  in  the 
areas  of  the  surfaces  on  the  bottom  of  the  boat  and  on 
the  top  of  the  boat.  This  tendency  must  be  counteracted 
by  the  trimming  of  the  \cssel  iind  the  action  of  the  diving 
rudders. 

'I'he  steering  of  the  vessel  in  azimuth  is  done  the  same 
submerged  as  on  the  surface,  using  cither  hand  or  electric 
power.  The  use  of  gyroscopic  com])asses  renders  the 
tactical  problems  far  simpler,  as  it  is  possible  with  this 
compass  to  steer  the  vessel  within  narrower  limits  than 
was  possible  with  the  magnetic  compasses. 

The  periscopes  are  the  eyes  of  the  submarine.  There 
are  many  styles  of  periscopes — monocular,  binocular, 
stationary,  revolving,  rotating  eyepiece,  stationary  eyepiece 
and  ''walk  around."  There  are  also  devices  known  as 
oniniscopes,  in  which  the  entire  horizon  is  reflected  on  a 
ground  glass  and  any  part  can  be  separated  from  the 
rest  by  means  of  screen  sectors.  The  periscopes  are  long 
tubes  with  lenses  in  the  top  and  l)ottom  and  so  fitted  with 
prisms  that  the  rays  of  light  are  paralleled.  The  general 
impression  one  gets  is  that  of  looking  through  a  telescope. 

The  periscope  that  is  in  most  general  use  in  the  United 
States  Navy  is  the  walk-around  type,  with  normal  and 
magnifying  eyepieces.  Each  boat  is  required  to  have  at 
least  two  periscopes,  one  for  the  commanding  officer  and 
one  for  the  helmsman  or  the  second  officer.  In  the  recent 
boats,  fitted  with  gyroscopic  compasses,  the  helmsman 
takes  his  station  at  the  compass  while  the  lookout  is  at 
the  periscope  from  which  he  directs  the  helmsman.  The 
commanding  officer  usually  stations  himself  at  the  after 
periscope  and  directs  the  movements  of  the  vessel.  Should 
he  leave  the  periscope  for  any  purpose,  such  as  to  consult 
chart  or  to  get  signals,  some  one  always  takes  his  place, 
so  that  there  is  never  a  time  that  both  periscopes  are  not 
manned. 

Signaling  while  submerged  is  a  subject  of  much  interest. 
In  the  early  days  of  submarine  navigation  signaling  under 
water  was  done  in  a  most  crude  manner,  for  which  the 
hull  of  a  vessel  was  found  to  be  peculiarly  adapted.  Send- 
ing was  accomplished  by  tapping  on  a  rivet  with  a  hammer 
and  receiving  by  holding  the  forehead  to  a  frame  of  the 
boat.  For  several  years  inventors  have  investigated  and 
experimented  extensively,  with  the  result  that  there  are 
now  in  practical  use  in  submarine  signaling  the  submarine 
bell,  the  Fessenden  oscillator  and  the  vibrating  wire,  by 
which  it  is  possible  to  signal  effectively  at  distances 
greater  than  5  mi.  under  favorable  conditions.  All  these 
systems  set  up  vibrations  in  the  water  which  are  detected 
by  microphones  and  heard  through  the  ordinary  telephone 
receiver. 

Each  submarine  is  equipped  with  one  bell,  some  with  two, 
and  on  every  submerged  run,  in  peaceful  maneuvers,  these 
bells  are  rung  so  that  it  is  possible  for  those  in  one  boat 
to  know  the  approximate  location  of  other  boats. 

The  submarine  of  the  present  day  can  operate  at  its 
maximum  speed  submerged  for  about  1  lir.  At  about 
one-third  of  this  maximum  speed  she  can  operate  prac- 
tically 2-i  hr. 

The  oirensive  weapon  of  the  submarine  is  the  torpedo, 
or  if  necessity  demands,  the  vessel  itself  can  be  used  as 
a  ram.  The  effect  of  the  submarine  as  a  ram  may  be 
illustrated   bv    the    fact   that    in    a    collision   between    a 


United  States  submarine  and  its  tender  several  years  ago, 
the  tender  was  so  badly  damaged  as  to  require  beaching 
in  order  to  save  her. 

The  ])rincipal  offensive  weapon  is,  however,  the  torpedo. 
Ramming  would  bo  resorted  to  only  in  an  exceptional  case. 
The  torpedo  is  an  intricate  mechanism  built  along  the 
lines  of  the  submarine  itself,  but  automatic  in  its  action 
after  leaving  the  tube  from  which  it  is  fired.  The  torpedo 
is  divideil  into  finir  main  parts — the  head,  air  flask,  after- 
body and  liiil.  The  head  contains  tiic  explosive  and  the 
mechanisms  to  tire  it.  These  heads  are  carried  on  the 
torpodeos  only  in  war  time.  In  time  of  peace  exercise 
heads  containing  water  are  used.  Abaft  the  head  is  the 
air  flask.  This  contains  the  compressed  air  for  the  pro- 
pelling machinery.  In  the  next  division  of  the  torpedo 
is  found  the  depth-controlling  mechanism,  the  air  super- 
heater, the  main  propelling  engines,  the  steering  engines 
and  gyroscope,  and  the  shafting  to  the  propellers,  as  well 
as  the  rods  to  the  rudders.  The  tail  inside  contains  the 
gear  wheels  for  the  propellers;  on  the  outside  are  the 
supporting  parts  for  the  propellers,  the  diving  rudders 
and  the  vertical  rudders.  The  early  torpedoes  had  an 
effective  range  of  about  500  yd.  The  most  modern  prod- 
uct has  an  effective  range  of  more  than   10,000  yd. 

An  attack  on  a  hostile  vessel  can  be  made  in  so  many 
ways,  and  would  have  to  be  made  under  so  many  different 
conditions,  that  it  is  impossible  to  lay  down  any  hard 
and  fast  method  of  procedure.  The  best  time  to  attack 
is  at  dawn  or  twilight,  or  at  a  time  when  there  is  enough 
sea  running  to  make  the  detection  of  the  presence  of  the 
Iwat  most  difficult.  Submarines  have  been  known  to 
approach  within  500  yd.  of  a  battleship  in  a  choppy  sea 
and  in  a  fog  to  come  up  under  the  stern  before  being 
discovered,  notwithstanding  the  fact  that  lookouts  were 
stationed  on  the  battleships  to  watch  for  the  submarines. 

The  Ijest  situation  for  an  attacking  submarine  is  for- 
ward of  the  enemy's  beam  and  approaching  her.  From 
such  a  position  it  is  possible  to  get  within  range  most 
easily  and  lie  in  wait  until  the  enemy  crosses  the  path 
of  the  submarine.  In  such  a  case  it  is  possible  for  the 
submarine  to  pick  the  time  for  firing  with  some  degree 
of  assurance  that  the  torpedo  will  reach  the  enemy  and 
destroy  her.  Should  the  enemy  be  very  much  faster  than 
the  submarine,  tactics  become  a  case  of  hare  and  hound, 
with  the  advantage  in  favor  of  the  enemy,  as  the  speed 
of  a  submarine  is  limited. 

The  subject  of  safety  in  the  sulnnarinc  has  received 
much  attention  and  many  devices  have  been  invented 
designed  to  obviate  the  dangers  said  to  attend  the  opera- 
tion of  this  type  of  vessel.  Each  designer  and  builder 
has  his  own  method  of  escape. 

As  submarine  design  improves,  dangers  of  operation 
are  becoming  fewer.  Today  the  submarine  possesses  no 
more  inherently  dangerous  features  than  are  possessed 
by  any  ship.  In  fact,  they  are  safer  to  cruise  in  than  a 
surface  craft  and  for  the  same  tonnage  are  far  more 
comfortable  in  a  heavy  soa. 

The  personnel  of  a  submarine  dejiend  for  air  for  breath- 
ing purposes  while  submerged  on  the  free  air  in  the  boat 
at  the  time  of  submerging  and  the  compressed  air  carried 
in  storage  flasks,  which  is  used  in  freeing  ballast  tanks  of 
water  as  well  as  for  breathing.  In  the  average  submarine 
in  commission  today  the  air  contained  in  the  boat  at  the 
time  of  submerging  is  sufficient  to  last  officers  and  crew 
numbering  IS  men,  for  a  period  of  from  !>  te  13  hr. 
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He'w  YoipM.  TusimEa©Il  Po'weff  FEsiiratts 

Two  larpe  plants  have  been  erected  by  the  Flinn- 
O'Rourke  Co.,  on  the  Manhattan  and  Brooklyn  sides  of 
the  East  River,  New  York  City,  for  siipplying  compressed 
air  and  high-pressure  water  to  13  shields  in  the  four 
rapid-transit  tunnels  being  driven  by  this  company. 
These  stations  are  of  particular  interest  because  of  the 
large  aggregate  capacity  of  air  compressors  installed  (in 
accordance  with  the  requirements  of  the  Public  Service 
Commission,  under  whose  direction  the  tunnels  were 
j)lanned  and  are  being  built)  and  because  of  the  types 
of  equipment  assembled. 

These  plants  must  meet  heavy  requirements  as  to  con- 
tinuity  of   service   and    relia1)ility.      They   are   therefore 


examples  of  first-class  practice,  within  the  limits  imposed 
by  space  conditions. 

The  plant  on  the  Brooklyn  side  has,  roughly,  twice 
the  capacity  of  the  Manhattan  station,  since  eight  shields 
are  being  driven  on  this  side  and  only  four  in  Manhattan. 
It  is  seen  from  Fig.  2  that  there  are  eight  large  com- 
pressors for  the  main  air  supply.  These  are  of  the  latest 
duplex  motor-driven  type  built  by  the  Ingersoll-Rand 
Co.  and  equipped  with  thin  plate  valves  (Rogler  type), 
which  have  found  extensive  and  successful  use  in  Europe. 
Each  imit  has  a  delivery  capacity  at  166.6  r.p.m.  of  4900 
cu.ft.  (free  air)  at  15  lb.  per  sq.in.  and  it  then  requires 
350  electrical  horsepower.  The  machines  will  deliver  air 
at  up  to  45  lb.  pressure  and  for  such  possible  service 
the  motors  used  are  of  600-hp.  rating.     The  motors  are 
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FIG.    2.    PLAN    OF    MACHINES    AND    PIPING;    BROOKLYN   POWER    PLANT,    FLINN-O'ROURKE   CO. 
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of  6600-volt  three-phase  synolironous  type  with  individual 
belted  exciters;  they  start  as  induction  motors.  Power 
is  secured  at  6,600  volts  from  the  local  Edison  company, 
direct  feeders  running  to  the  nearest  substation. 

Because  of  lack  of  room  in  this  plant  (it  being  the 
liasenient  floor  of  an  old  warehouse  and  having  hca\-y 
vooden  columns  about  14  ft.  apart)  the  aftercoolers  have 
l)een  grouped  at  one  end  of  the  building,  as  sho^^ii  in 
Fig.  2.  The  air-piping  layout  is  also  seen  from  this 
sketch. 

For  the  tunnel-shield  jacks  and  erector  there  are  a 
riOOO-lb.  pump  of  25  gal.  per  min.  capacity  and  a 
2000-lb.  pump  good  for  15  gal.  per  min.  Both  are 
motor-driven  and  connected  to  accumulators.  Besides 
this  there  are  three  75-hp.  motor-driven  high-i^ressure 
plunger  pumps  for  miscellaneous  service. 

In   the   Brooklyn   plant   there   is  one   compressor   for 
supplying  high-pressure  air   (140  lb.)    for  tools  in  the 
tunnels.    This  is  an  old  20xl4xl8-in.  Sullivan  compound 
machine  driven  by  a  400-hp.  synchronous  motor. 
Equipment  of  the  Manhattan  Station 

In  the  Manhattan  plant  there  are  four  of  the  new 
28x24-in.  duplex  low-pressure  air  compressors  such  as 
are  installed  in  the  Brooklyn  plant.  The  aftercoolers, 
however,  are  placed  in  their  usual  position  close  to  the 
machines.  There  was  plenty  of  room  in  this  plant,  as 
a  large  steel  building  (with  concrete  floors)  was  erected 
in  Jeannette  Park.  Half  of  it  was  given  over  to  forge 
shops  and  stores  and  half  to  the  power  station. 

The  high-pressure  air  for  tools,  etc.,  is  supplied  by 
two  old  Sullivan  compound  machines — a  2Gxloi/2xl8-in. 
for  100  lb.  and  a  25xl4xl6-in.  for  135  lb.  Each  is 
driven  by  a  400-hp.  synchronous  motor. 

The  arrangement  for  the  high-pressure  hydraulic 
service  is  shown  by  Fig.  1.  The  15-gal.  5,000-lb.  and 
10-gaI  2000-lb.  pump  are  in  duplicate.  The  suction  comes 
from  an  open  tank,  and  the  discharge  is  fed  to  the 
accumulators.  For  each  system  there  is  an  automatic 
controller  that  lets  the  water  be  spilled  back  into  the 
storage  tank  when  the  accumulators  are  full,  a  pump 
running  continuously  during  the  interval  in  which  water 
is  needed  for  the  jacks  or  rams  in  a  shield.  A  valve 
block,  similar  to  those  used  on  the  tunnel  shields,  dis- 
tributes either  5000-  or  2000-lb.  pressure  to  one  or 
more  main  lines  of  li/2-iii-  XX  pipe  running  to  and  down 
each  shaft.  A  similar  design  is  employed  in  the  Brooklyn 
plant. 


By  \V.  B.  Coxa  XT* 

A  specially  designed  wheelbarrow  has  been  found  very 
satisfactory  for  handling  brick  and  other  building  ma- 
terials by  hand.  It  is  constructed  of  a  bent  steel  frame 
that  encircles  the  wheel  axles  with  handles  of  one  piece 
with  the  frame.  From  the  handles  forward  over  the 
wheel  is  a  stout  wooden  rack  24  in.  wide  at  the  back 
and  tapering  toward  the  front,  where  the  joists  are  71/2 
in.  apart. 

Three  18-brick  trays  are  usually  carried  at  a  load. 
It  has  been  found  that  150  ft.  is  about  the  maximum 
distance  over  which  brick  can  be  economically  transported 
by  wheelbarrow.  In  all  cases  a  smooth  plank  runwa^y 
should  be  provided.  For  greater  distances,  industrial- 
lailway  or  wagon  haulage  is  more  economical. 

A  recent  test  showed  that  three  trays  (54  bricks)  could 
be  wheeled  150  ft.  and  delivered  to  an  elevator  and  the 
wheelbarrow  returned,  in  2  min.  Increasing  the  dis- 
tance to  200  ft.  lengthened  the  time  of  the  round  trip 
to  3  min. 

In  wheeling  bricks  to  an  elevator  the  loaded  wheel- 
barrow is  left  to  be  cared  for  by  a  man  stationed  to 
transfer  the  trays  to  the  elevator,  and  the  laborer   re- 


SPECIAL    WHEELBARROW     USED     BY     ABERTHAW 
CONSTRUCTION  CO.  P'OR  HANDLING  BRICK 

turns  with  an  empty  wheelbarrow  to  the  storage  pile  or 
car.  Two  men  can  supply  the  material  for  19  masons 
provided  the  bricks  are  ^\athin  150  ft.  and  the  mortar 
within  100  ft.  of  the  elevator. 

The  wheelbarrow  men  should  be  under  orders  of  the 
man  at  the  base  of  the  elevator  or  hoist,  who  directs  the 
delivery  of  either  mortar  or  brick  as   required   on   the 
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ticaffold.     There  the  boxes  of  mortar  and  trays  are  trans- 
ferred by  wheelbarrows  three  at  a  time  to  the  brick- 


of  Faiasi25ffia  i^oclfe. 

The  necessity  for  groat  vigilance  and  ingenuity  on  the 
part  of  mill  inspectors  was  demonstrated  in  a  peculiar 
way  in  an  action  recently  brought  by  the  United  States 
Government  against  certain  officers  and  employees  of  the 
Carbon  Steel  Co.  for  conspiracy  to  furnish  defective  steel 
for  the  Panama  lock  gates.  When  the  case  was  tried  in 
the  United  States  District  Court  at  Pittsburgh,  some  of 
the  defendants  were  found  guilty. 

Test-pieces  from  nickel-steel  forgings  were  annealed  sur- 
reptitiously in  the  blacksmith  shop  to  give  them  just  the 
right  qualities  for  passing  the  specifications,  although 
the  annealed  forgings  did  not  have  these  qualities. 
The  inspectors  at  first  were  in  the  habit  of  marking  the 
steel  slabs  before  annealing,  the  marked  pieces  being  cut 
off  and  annealed  in  the  fiirnace  with  the  slab,  test  being 
made  on  the  test-pieces  after  coming  from  the  furnace. 
It  was  discovered,  however,  that  some  of  the  steel  was  not 
annealed,  but  was  merely  "smoked" ;  that  is,  put  through 
the  furnace  at  a  low  heat  to  discolor  it  just  enough  so  that 
it  would  appear  to  have  been  annealed,  while  in  reality 
having  the  qualities  resulting  from  heating  and  quench- 
ing. The  men  in  charge  of  the  work  for  the  company 
would  take  test-pieces  and  privately  subject  these  to 
quenching  and  drawing  tests  lantil  they  had  found  just 
what  heat-treatment  would  bring  the  test-piece  within 
specifications.  Thereupon  the  government  test-piece 
would  be  put  through  the  heat-treatment  so  determined. 

The  peculiar  appearance  of  one  or  two  of  the  test-pieces, 
resulting  from  the  special  treatment  they  were  subjected 
to,  aroused  the  inspectors'  su.spicion.  Going  into  the  plant 
when  not  expected,  an  inspector  found  one  of  the  de- 
fendants standing  at  a  furnace  in  which  were  some 
test-pieces.  The  latter  explained  that  he  was  making 
private  tests  of  his  own  and  refused  to  show  the  pieces, 
l)ut  the  inspector  on  pulling  them  out  of  the  furnace  found 
that  they  were  his  selected  test-pieces  bearing  his  stamp. 


Loadin;;  Excavated  .Material  from  a  street  subway  across 
the  lUinois  Central  R.R.  at  Chicago  was  accompUshed  in  a 
novel  manner.  The  tracks  were  supported  on  a  pile  trestle. 
The  excavation  was  done  by  hand,  and  the  material  was 
loaded  into  small  steel  dump  cars  on  a  narrow-gage  tracli 
at  the  street  level.  These  cars  were  pushed  by  hand  to  one 
side  of  the  right-of-way  and  dumped  into  a  large  elevator 
buclcet  working  in  a  tower  built  alongside  the  nearest  track. 
A  railway  car  was  placed  on  this  track,  and  the  elevator 
bucket    dumped    the    material   into    it. 


DECIMALS  OF  ACRES  IN  SQUARE  FEET 
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tiacairas 


A  very  handy  table  which  gives  the  equivalent  of  any 
decimal  of  an  acre  (in  thousandths)  in  square  feet  di- 
rectly, without  interpolation,  is  sent  to  Engineering  News 
by  C.  n.  Eiffert,  Assistant  Engineer,  Windes  &  Marsh, 
Engineers-Contractors,  Winnetka,  111.  This  table  forms  a 
useful  supplement  to  the  table  for  reducing  square  feet 
to  decimals  of  an  acre  in  Engineering  News,  Aug.  19, 
1915,  p.   363. 
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4574 

4617 

4661 

4704 

4748 

0  11 

4792 

4836 

4879 

4923 

4966 

5010 

5053 

5079 

3140 

5184 

0.12 

5227 

5271 

5314 

5358 

5401 

5443 

5488 

5532 

3575 

5619 

0  13 

5663 

5707 

5750 

5794 

3837 

5881 

5924 

5968 

6011 

6055 

0  14 

6098 

6142 

6185 

6229 

6272 

6316 

6339 

6403 

6446 

6490 

0  15 

6534 

6578 

6621 

6665 

6708 

6732 

6795 

6839 

6882 

6926 

0,16 

6970 

7014 

7057 

7101 

7144 

7188 

7231 

7275 

7318 

7362 

0  17 

7405 

7449 

7492 

7536 

7579 

7623 

7666 

7710 

7753 

7797 

0  IS 

7841 

7885 

7928 

7972 

8013 

8039 

8102 

8146 

8189 

8233 

0  19 

8276 

8320 

8363 

8407 

8430 

8494 

8537 

8581 

8624 

8668 

0  20 

8712 

8756 

8799 

8843 

8886 

8930 

8973 

9017 

9060 

9104 

0  21 

9148 

9192 

9235 

9279 

9322 

9366 

9409 

9453 

9496 

9540 

0  22 

9583 

9627 

9670 

9714 

9757 

9801 

9844 

9888 

9931 

9975 

0  23 

10019 

10063 

10106 

10150 

10193 

10237 

10280 

10324 

10367 

10411 

0  24 

10454 

10498 

10541 

10585 

10628 

10672 

10715 

10759 

10802 

10846 

0  25 

10890 

10934 

10977 

11021 

11064 

11108 

11151 

11195 

11238 

11282 

0  26 

11326 

11370 

11413 

11437 

11500 

11544 

11587 

11631 

11674 

11718 

0  27 

11761 

11805 

11848 

11892 

11935 

11979 

12022 

12066 

12109 

12153 

0  2S 

12197 

12241 

12284 

12328 

12371 

12415 

12458 

12502 

12345 

12589 

0  29 

12632 

12676 

12719 

12763 

12806 

12850 

12893 

12937 

12980 

13024 

0  30 

13068 

13112 

13155 

13199 

13242 

13286 

13329 

13373 

13416 

13460 

0  31 

13304 

13548 

13591 

13635 

13678 

13722 

13765 

13809 

13852 

13896 

0.32 

13939 

13983 

14026 

14070 

14113 

14157 

14200 

14244 

14287 

14331 

0  33 

14375 

14419 

14462 

14.306 

14549 

14593 

14636 

14680 

14723 

14767 

0  34 

14810 

14854 

14897 

14941 

14984 

15028 

15071 

15115 

15158 

15202 

0  35 

15246 

15290 

15333 

13377 

13420 

15464 

15507 

15551 

15594 

15638 

0  36 

15682 

15726 

15769 

I.Vsl:; 

1  .^S.'.li 

1  .',900 

15943 

15987 

16030 

16074 

0  37 

16117 

16161 

16204 

III.'  IS 

1  iil.':i  1 

ili335 

16378 

16422 

16465 

16509 

0.38 

16553 

16597 

16640 

llii.st 

1  ii7J7 

16771 

16814 

16838 

16901 

16945 

0.39 

169S8 

17032 

17075 

1711!l 

1711,2 

17206 

17249 

17293 

17336 

17380 

0  40 

17424 

17468 

17511 

17555 

17598 

17642 

17685 

17729 

17772 

17816 

0  41 

17860 

17904 

17947 

17991 

18034 

18078 

18121 

18165 

18208 

18252 

0  42 

18295 

18339 

1  S.SS2 

18426 

18409 

18513 

18556 

18600 

18643 

18687 

0  43 

18731 

18773 

ISSlS 

issi;_' 

1S905 

18949 

18992 

19036 

19079 

19123 

0  44 

19166 

19210 

I '!_',",.; 

!  ''_"i7 

19.340 

19384 

19427 

19471 

19514 

19538 

0  45 

19602 

1964(1 

I !  1 7 , ; . ; 

19776 

19820 

19863 

19907 

19950 

19994 

0  46 

20038 

20082 

2U1-'J 

JUlliU 

20212 

20238 

20299 

20343 

20386 

20430 

0  47 

20473 

20517 

20560 

20604 

20647 

20691 

20734 

20778 

20821 

20863 

0.48 

20909 

20953 

20996 

21040 

21083 

21127 

21170 

21214 

21257 

21301 

0.49 

21344 

21388 

21431 

21475 

21518 

21562 

21605 

21649 

21692  21736 

DECIMALS  OF 

ACRES  IN 

SQUARE  FEET 

0.000  0.001 

0.002 

0  003  0.004 

0.005  0.006  0.007 

0.008 

0  009 

0  30 

21779 

21823 

21866 

21910 

21953 

21997 

22040 

22084 

22127 

22172 

0  51 

22213 

22239 

22,302 

22346 

22389 

22433 

22476 

22520 

22563 

22607 

0  52 

22651 

22694 

22738 

22781 

22825 

22868 

22912 

22955 

22999 

23043 

0  53 

23087 

23130 

23174 

23217 

23261 

23304 

23348 

23391 

23435 

23478 

0  54 

23522 

23565 

23609 

23652 

23696 

23739 

23783 

23826 

23870 

23914 

0  55 

23957 

24001 

24044 

24088 

24131 

24175 

24218 

24262 

24303 

24350 

0  36 

24393 

24437 

24480 

24324 

24567 

24611 

24654 

24698 

24741 

24785 

0  57 

24829 

24872 

24916 

24959 

25003 

23046 

25090 

25133 

25177 

25221 

0  58 

25264 

25307 

25351 

25394 

25438 

25481 

25525 

25568 

25612 

25656 

0  59 

25700 

25743 

25787 

25830 

25874 

25917 

25961 

26004 

26048 

26092 

0  60 

26136 

26179 

26223 

26266 

26310 

26353 

26397 

26440 

26484 

26528 

0.61 

26571 

26614 

26658 

26701 

26745 

26787 

26831 

26874 

26918 

26963 

0.62 

27007 

27050 

27094 

27137 

27181 

27224 

27268 

27311 

27355 

27399 

0  63 

27442 

27486 

27329 

27373 

27616 

27660 

27703 

27747 

27791 

27834 

0  61 

27878 

27921 

27965 

2^00  ; 

2s(L'2 

2S095 

28139 

28182 

28226 

28270 

0  65 

28314 

28357 

28401 

■Js  1  1  I 

Jslss 

2S.-,31 

28575 

28618 

28662 

28706 

0  66 

28749 

28793 

28836 

L'SSSII 

■Js'i.',; 

2S!)67 

29010 

29054 

29097 

29141 

0  67 

29185 

29228 

29272 

L'UMl.", 

■j'l. ;.",'.! 

29402 

29446 

29489 

29533 

29577 

0  68 

29620 

29664 

29707 

29751 

29794 

29838 

29881 

29925 

29968 

30012 

0  69 

30056 

30100 

30143 

30187 

30230 

30274 

30317 

30361 

30404 

30448 

0  70 

30492 

30535 

30579 

30622 

30666 

30709 

30753 

30796 

30840 

30884 

0  71 

.30927 

30971 

31014 

31058 

31101 

31145 

31188 

31232 

31275 

31319 

0  72 

31.363 

31406 

31450 

31493 

31537 

31580 

31624 

31667 

31711 

31755 

0  73 

31798 

31842 

31885 

31929 

31972 

32016 

32039 

32103 

32146 

32190 

0  74 

32234 

32277 

32321 

32364 

32408 

32451 

32495 

32538 

32382 

32626 

0  75 

32670 

32713 

32737 

32800 

32844 

32887 

32931 

32974 

33018 

33062 

0  76 

33105 

33149 

33192 

33236 

33279 

33323 

33366 

33410 

33453 

33497 

0  77 

33541 

33584 

33628 

33671 

33715 

33758 

33802 

33845 

33889 

33933 

0  78 

33976 

34019 

34063 

34106 

34150 

34193 

34237 

34280 

34325 

34368 

0  79 

34412 

34455 

34499 

34542 

34586 

34629 

34673 

34716 

34760 

34803 

0  SO 

34847 

34891 

.34936 

34980 

35023 

35067 

35110 

351.54 

35197 

35240 

0  81 

352S4 

3,-,327 

■Ar,:n\ 

3.-.4 1 4 

.3.-,4.-s; 

3.-,.-,n  1 

:i.-i.=,4.-> 

335SS 

33632 

35676 

0  82 

3571'! 

;;,7i;  ; 

:;,'.s'i,; 

;,".'!,;  7 

:,.'tsn 

;(,i  i.'l 

36067 

36111 

0  S3 

361.'m 

:i,  1  'I-N 

;(,j  1  _■ 

i ,'.,,  1 

36503 

36547 

0  84 

36.T.I1I 

;,,,,  ;  1 

; , ,  7  _'  1 

'  -',1 

36938 

36982 

0  85 

37021, 

.j7()f,i) 

.:7n'.j 

:;71,',0 

,;7j'ii.i 

..  ;.;i 

37374 

37418 

0  86 

37462 

37503 

37549 

37592 

37636 

37* '^1 

37811 

37854 

0  87 

37898 

37941 

37983 

38029 

38072 

3.MI' 

-  1  ■ 

-  'n:i 

38246 

38289 

0  88 

38332 

38376 

38419 

38463 

38306 

3N.'  - 

.38680 

38725 

0  89 

38769 

38812 

38856 

38899 

38943 

3.S'J-.i 

:'iii73 

39117 

39160 

0  90 

39204 

39247 

.39291 

39334 

39378 

39421 

39465 

39508 

39352 

39596 

0  91 

39639 

39682 

39726 

.39770 

.39812 

39856 

39901 

39945 

39987 

40032 

0  92 

40070  40119 

40163 

40206 

10219 

40293 

40336 

40380 

40423 

40467 

0  93 

40511 

40554 

40598 

IIHUl 

liir.s.-, 

40728 

40772 

40815 

40859 

40903 

0.94 

40947 

40990 

41034 

.11(177 

1 1  r_'  1 

11164 

41208 

41251 

41295  41338 

0  95 

41382 

41425 

41469 

4  1.'.1-' 

1 1  .^."ii ; 

11.599 

41643  41686  41730  41774 

0  96 

41818 

41861 

41905 

41948 

41992 

42035 

42079 

42122 

42166 

42210 

0  97 

42254 

42297 

42341 

42384 

42428 

42471 

42515  42558  42602 

42645 

0  98 

42689  42732  42776 

42819 

42863 

42907 

42950 

42994 

43037 

43081 

0  99 

43125 

43168 

4.3211 

43253 

43298 

43342 

43385  43429 

43472 

43516 

Ootolu'i- 
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By     ll'.    ('.     II  W.DMAN* 

In  nuiny  offii-es  whoro  uiigiiioers  are  eoiployed  atUliiig 
machiiios  form  part  of  the  equipment,  but  generally  their 
use  is  not  thoroughly  understood.  The  simple  oi)erations 
of  adding  and  subtracting  and  of  performing  the  multi- 
plication of  small  nund)ers  are  familiar,  but  few  oven 
know  that  multiplication  of  numbers  of  seven  or  eight 
places  may  be  made.  However,  such  numbers,  although 
their  product  will  be  far  beyond  the  capacity  of  the 
adding  machine  to  record,  can  be  easily  and  rapidly  mul- 
tiplied. With  a  little  practice,  a  great  saving  of  time 
can  be  eflfected.  This  is  especially  true  of  the  10-key 
machines.    The  81-key  types  are  not  nearly  so  efficient. 

For  example,  multiply  29,476,393  by  41,242,342,  which 
is  equivalent  to  the  multiplication  of  two  trigonometric 
functions  carried  to  seven  decimal  places.  In  order  to 
lierform  this  operation  on  the  machine,  we  first  divide  the 
numbers  mentally  as  follows  : 

(.4)      2947     G392      (B) 

{C)      4124     2342      (D) 
This  is  equivalent  to   nuiltiplving    (10,0004    +   B)    bv 
(10,000r  +  D),  or. 

10,000  A  +  B 
10,000  C  +  D 

BD  +  10,000  {AD  +  BO)  +  100,000,000  AC 
Substituting  the  values  of  A,  B,  C   and  D   we  have: 
HD  =  14970064 

10,000  (AD  +  BC)  =  332624820000 

100,000,000  AC  =  1215342800000000 


1215675439790064  (product) 
On  the  machine  we  do  exactly  the  same  thing,  the 
)rinted  slips  issuing  thus: 


AD  +  BC  +  149^ 

1497 

2947 

2947 

29470 

29470 

29470 

29470 

294700 

294700 

294700 

2947000 

2947000 

6;iil2 

6393 

6393 

6392 

63920 

63920 

639300 

6392000 

6392000 

6392000 

6392000 

*33263979* 


AC  +  3326 

3326 

2947 

2947 

2947 

2947 

29470 

29470 

294700 

2947000 

2947000 

2947000 

2947000 

*12156754* 


•Colorado  Springs,  Colo. 


The  product  is  12156754  3979  0064.  It  will  readily 
be  seen  why  the  1497  is  carried  from  the  first  total  and 
added  to  the  second  operation,  and  3326  from  the  second 
total  added  to  the  third,  after  an  inspection  of  the  prod- 
uct found  by  the  substitution  of  values  in  the  algebraic 
function  aboxe. 

Practically  sjieaking,  the  multiplication  of  eight-place 
numbers  is  the  limit  of  a  nine-place  adding  machine,  as 
tlic  single  product  of  four-place  B  and  D  makes  an  eight- 
place  result.  However,  the  divisions  A,  B,  C  and  D  might 
be  further  subdivided  indefinitely  and  the  same  process 
gone  through.  This  would  be  too  complicated  to  be  of  any 
value,  although  16-  or  32-place  numbers  could  be  multi- 
idicd.  Thus,  16-])lacc  numbers  would  be  divided  : 
a     h  (•     f 

A  B 

c     d  <i     ll 

i     k  II     o 

('  I) 

I     m  p     q 

It  will  readily  be  seen  that  the  great  amount  of  cross 

multiplying  would  jirovc  unwieldy. 


A  48-in.  concrete-block  sewer  using  the  Parmley  type 
of  block  is  being  constructed  iu  Harrisburg,  Penn.,  by 
M.  JI.  Sheesley  &  Sous,  of  Johnstown.  The  total  length 
is  about  1500  ft.  Most  of  it  is  in  a  trench  5  to  12  it. 
deep  and  follows  normal  construction  methods  except  that 
the  soil  is  all  filled  ground,  which  produces  some  com- 
plications. A  short  length  of  the  sewer,  however,  is  3  to 
5  ft.  above  ground,  at  the  bottom  of  a  depression  remain- 
ing as  the  last  portion  of  a  partly  filled  gully.  Here  the 
sewer  is  built  on  three-post  bents  5  ft.  4  in.  wide  out  to 
out  and  5  ft.  apart.  The  invert  blocks  are  bedded  on  a 
thin  layer  of  concrete  placed  on  longitudinal  timbers 
laid  over  the  bent  caps.  Concrete  fill  under  the  haunches 
and  extending  up  to  the  middle  line  of  the  pipe,  with  a 
thickness  of  4  in.  at  this  line,  braces  and  retains  the 
sewer. 

The  blocks  were  made  on  the  ground  by  the  contractor's 
men.  There  are  four  blocks  per  ring,  and  each  ring  is 
12  iu.  long.  Metal  forms  with  removable  pieces  to  give 
the  changes  for  the  bottom,  side  and  top  blocks  were  em- 
ployed. With  two  forms  and  an  unlimited  supply  of 
wooden  baseboards,  or  pallets,  fitted  with  a  curve  strip 
to  make  the  groove  of  the  ring  joint,  a  gang  of  nine  men 
was  kept  busy.  The  best  day's  work  was  225  blocks  (10 
hr. )  The  same  contractors,  however,  were  able  to  make 
250  blocks  with  eight  men  on  a  similar  job  in  Johnstown 
some  months  ago.  The  concrete  is  mixed  rather  dry  and 
is  tamped  hard  into  the  form  and  leveled  off  on  top,  the 
form  then  being  immediately  stripped  to  u.se  again. 

The  sewer  trench  is  excavated  by  clamshell  handled  bv 
a  Mariou-0.sgood  locomotive  crane.  In  the  deeper  por- 
tion, on  account  of  the  tendency  of  the  sides  to  cave, 
only  20  ft.  or  so  is  kept  open  ahead  of  the  sewer  laying, 
and  some  bracing  is  used.  The  bottom  is  trimmed  by 
hand.  Where  the  ground  is  bad  two  boards  are  laid  down 
on  the  line  of  the  pipe  to  proper  bottom  level,  and  the 
space   between   and   alongside   theip   is   leveled   up   with 
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concrete.  Then  the  flat-bottomed  lower  section  of  the 
sewer  is  set  on  this  cradle  with  a  2-in.  strip  of  tar  paper 
under  the  joint,  long  enough  to  come  np  along  the  side 
section.  Concrete  filling  is  then  placed  under  the 
haunches.  The  sides  of  the  trench,  if  it  is  too  narrow, 
are  trimmed  to  template  to  enable  the  side  sections  to  be 
placed,  and  these  are  set  in  mortar  beds  after  placing 
(towel  rods  in  the  longitudinal  joints  and  a  ring  rod  in 
the  circular  joint.  Using  a  diameter  gage  to  get  the 
correct  position  for  the  upper  corners  of  the  side  blocks, 
they  are  braced  from  the  sides  of  the  trench.  Finally  the 
key  block  is  set. 

Striking  off  and  pointing  the  joints  inside  and  outside 
finishes  the  upper  half  of  the  sewer.  The  lower  half  joints 
of  the  side  blocks,  however,  are  not  filled  with  mortar 
when  the  blocks  are  set,  but  are  left  to  be  grouted  after- 
Ward,  the  tar-paper  strip  being  the  form,  or  cover,  for  this 
grouting.  Backfill  is  placed  at  the  sides  of  the  pipe  up  to 
the  middle  line  and  tamped  with  a  board  or  other  ram- 
mer, according  to  the  width  of  the  space  to  give  the  sewer 
solid  side  support  and  at  the  same  time  fix  the  tar-paper 
strip  in  place.  Grout  is  then  poured  into  the  ring  joint 
to  fill,  completing  the  work. 

The  speed  of  laying  blocks  on  this  work  has  been  lim- 
ited in  most  cases  by  the  trench  work,  but  on  one  or  two 
occasions  there  was  a  chance  to  lay  sewer  at  maximum 
rate.  One  mason  and  helper  laid  ?4  lin.ft.  of  invert  block 
in  an  8-hour  day,  and  at  the  same  time  51  lin.ft.  of  side 
and  top  blocks  were  set  by  another  man  and  helper. 


Limestone  as  a  Concrete  Asgreirate — A  county  highway 
commissioner  of  Wisconsin  has  objected  to  tlie  use  of  cruslied 
limestone  as  coarse  aggregate  in  concrete-road  construction. 
He  based  his  objections  on  two  points — first,  that  limestone 
is  softer  than  gravel;  and  second,  that  the  dust  which  ad- 
hered to  the  limestone  interferes  with  its  bonding  in  the 
concrete.  Conceding  that  there  is  reason  for  the  first  objec- 
tion where  the  limestone  has  a  PYench  coefficient  of  less  than 
12  and  a  hardness  of  less  than  10,  it  still  seems  that  the 
second  point  is  rather  far-fetched.  Where  machine  mixing 
is  used,  it  would  seem  that  the  slight  dust  coat  would  be 
washed  or  rubbed  oft  into  the  fine  aggregate,  causing  there 
no  greater  harm  than  the  relatively  greater  volume  of  inert 
material  often  added  for  waterproofing  purpo.ses.  If  that 
objection  were  generally  held,  it  would  seriously  interfere 
with  the  use  of  limestone  for  concrete  purposes  in  localities 
where  it  is  the  most  economical  material.  The  experience  of 
some  of  your  readers  would  be  of  great  interest. — George  F. 
Prussing,   Lennon,    Wis. 

Rapid  Work  in  Road  Surveying — The  survey  ot  a  5^4 -mi. 
stretch  of  country  road  was  made  by  me  recently  in  two 
days,  using  a  one-horse  team  and  driver  and  an  inexperienced 
rodman.  The  actual  time  spent  in  surveying  was  about  6% 
hr.  per  day.  All  angles  were  turned  twice  with  a  transit 
and  the  distances  measured  with  a  100-ft.  steel  tape.  All 
prominent  topographical  features  were  noted.  The  shots 
averaged  1,400  ft.  in  length.  The  method  of  working  was  as 
follows:  The  instrumentman,  with  the  rodman  in  the  buggy 
with  him,  would  drive  ahead  and  choose  the  location  for  the 
nub.  The  rodman  would  set  the  hub  and  tack  and  remain 
to  give  the  forward  sight.  The  angle  was  then  turned,  and 
both  rodman  and  driver  returned  to  the  instrument  point. 
The  driver  then  took  the  transit  in  the  buggy  and  carried  it 
to  the  point  ahead.  The  rodman  and  instrumentman  chained 
the  distance  to  the  point  ahead.  The  process  was  then  re- 
peated for  the  next  point.  The  actual  cost  of  the  survey, 
figuring  the  instrumentman  at  $5  per  day,  rodman  at  $1.50, 
team  and  driver  at  $2,  was  $17. — T.  J.  Wright,  Jr.,  Engineer- 
in-Charge,    Board   of   Water   Commissioners,    Portsmouth,   Va. 

A  Fire  Enirine  Had  Been  Commandeered  to  furnish  a  water 
Jet  to  break  up  some  refractory  material  being  excavated  in 
the   new    deep-water    terminal    work    at    Halifax,   Nova   Scotia. 


The  corner  of  one  of  the  quay  walls  is  being  laid  inside  of  A. 
cofter-dam  made  up  of  sheet  piles  with  hardly  any  penetration 
in  the  hard  cemented  rock  bottom,  which  resisted  the  attack 
of  the  clamshell  with  which  the  excavation  was  attempted. 
The  cofter-dam  was  of  so  temporary  a  nature  as  to  preclude 
the  possibility  of  blasting  within  it,  so  as  a  solution  of  the 
difficulty  a  local  fire  engine  was  brought  to  the  site  and, 
using  a  1-in.  nozzle  on  a  3-in.  hose,  a  jet  was  forced  down  into 
the  bottom  under  a  pressure  of  150  lb.  This  jet  has  broken 
up  the  formation,  or  at  least  loosened  the  cemented  areas  be- 
tween the  rock  to  such  an  extent  that  clamshell  work  has  been 
made  possible.  It  is  stated  by  the  engineers  on  the  work  that 
while  this  jetting  is  not  remarkably  good  and  possibly 
would  not  be  used  for  similar  future  work,  still  in  this  par- 
ticular case  it  does  loosen  tiie  material  so  that  the  work  can 
be  carried  on,  and  therefore  will  have  overcome  what  at  least 
promised  to  be  a  temporary  difficulty. 

A  Reniarlcably  Steady  Pumpingr  Set — The  accompanying 
view  shows  a  motor-driven  triplex  pump  set  suspended  over 
a  supply  tank.  The  steadiness  of  the  outfit  and  the  freedom 
from  vibration  is  shown  by  a  5-in.  wire  nail  placed  upright 
on  the  motor  base.  The  pump  is  a  3x3-ln.  double-acting 
Luitwieler  type  pumping  82  gal.  per  min.  at  150  r.p.m.  Each 
liistori    1.=;    tbioun    )i,\     u    cam    working    between    roller    guides. 


.STEADY    SU.SPENDED    PUMPlNi;    .SET 

the  cam  outline  and  spacing  being  designed  to  secure  uniform 
water  pressure  and  flow  and  perfect  balance  of  moving  parts. 
The  working  parts  of  the  pump  are  incased  and  given  splash 
lubrication.  The  total  weight  of  the  unit  shown  is  1,385  lb., 
including  that  of  the  3-hp.  1,600-r.p.m.  motor.  The  nozzle  has. 
a  IH-in.  opening  and  is  spouting  under  50  lb.  per  sq.in. 
pressure. 

Rounded  Pier  Nosinss  were  required  on  the  piers  of  the 
Cumberland  Valley  R.R.'s  new  bridge  over  the  Susquehanna 
River  at  Harrisburg,  Penn.,  by  the  State  Water-Supply  Com- 
mission. The  old  piers  had  V-shaped  nosings  on  the  upstream 
cutwaters  and  square  ends  downstream.  Considerable  deposit 
had  accumulated  in  the  river  bed  some  distance  downstream 
of  each  pier.  .  The  new  bridge  having  twice  as  many  piers  and 
the  old  piers'  being  thickened,  a  reduction  of  waterway  (at 
extreme  flood)  of  about  8%  was  produced.  With  a  view  to 
making  the  waterway  as  efficient  as  possible  for  the  flow,  the 
Water-supply  Commission  engineers  required  the  use  of 
circular  or  elliptic  nosings  at  upstream  and  downstream  ends 
of  the  piers,  in  order  to  reduce  the  disturbance  and  eddying 
caused  by  the  piers,  and  largely  prevent  the  formation  of  de- 
posits below    them. 
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Simccess  of 

The  engineers  oT  the  United  States  may  justly  Ije  proud 
of  the  success  achieved  by  the  International  Enoiueering 
Congress  held  at  San  Francisco  last  month.  This  is  the 
third  engineering  congress  held  in  connection  witli  a 
world's  fair  in  the  United  States,  the  first  being  that  held 
at  Chicago  in  18!):!  and  the  second  that  at  St.  Louis  in 
1904.  Those  of  the  profession  who  have  attended  all  three 
of  these  congres.ses  will  agree  that  the  one  just  closed  at 
San  Francisco  exceeded  in  importance  and  interest  each 
of  its  predecessors.  This  success  has  been  attained  in  the 
face  of  difficulties  and  discouragements  wholly  without 
])recedent.  The  European  war  did  indeed  rob  the  congress 
of  much  of  its  international  character,  especially  in  pre- 
venting the  attendance  of  the  great  number  of  foreign 
engineers  who  would  otherwi.se,  without  doubt,  have  been 
present.  It  speaks  volumes  for  the  courage  aud  nerve  of 
the  Pacific  Coa.st  engineers,  to  whom  the  succe.ss  of  the 
congress  is  mainly  due,  that  they  only  worked  the  harder 
to  make  the  event  a  success  in  the  face  of  the  world  ca- 
lamity that  threatened  to  make  shipwreck  of  their  eiitcr- 
pri.<e,  as  it  has  made  of  so  many  othei's. 

One  noteworthy  fact  in  connection  with  the  congress, 
which  is  unque.stionably  in  some  degree  responsible  for  its 
success,  is  that  five  great  national  engineering  societies, 
representing  five  leading  branches  of  the  profession,  united 
in  giving  to  the  congress  both  moral  and  financial  supjwrt. 
The  sentiment  freely  e.xpressed  at  the  congress  by  leading 
members  of  all  the  .societies  was  that  the  demonstration  of 
the  solidarity  of  the  profession  and  of  the  feasibility  of 
effective  cooperation  by  its  representative  bodies  in  bring- 
ing about  results  of  general  benefit  to  the  profession  as  a 
whole  was  in  it.'^elf  an  achievement  of  great  value. 

Too  much  prai.^e  <'annot  be  given,  however,  to  the  engi- 
neers of  San  Francisco,  to  whose  .<elf-sacrificing  labor  the 
success  of  the  eongre.ss  is  chiefly  due,  and  especially  to  the 
chairman  of  the  Committee  of  Arrangements,  Dr.  William 
P.  Durand,  anil  its  secretary  and  trea.surer,  W.  A.  Cattell. 
For  many  niontLs  these  San  Francisco  engineers  have 
given  their  time  to  preparations  for  the  congress  whoUv 
without  compen.sation  other  than  the  ])rivilege  of  aiding 
in  the  success  of  an  enterprise  for  the  benefit  of  the  pro- 
fession. It  deserves  record,  too,  that  at  the  very  out.set 
of  the  congress  enterprise  engineers  of  the  Pacific  Coast 
contributed  .$10,000  in  cash  toward  a  fund  to  meet  its 
necessary  expenses. 

The  profession  owes  a  dcbf  to  these  engineers  of  the 
Pacific  Coast,  whose  energy  and  self-sacrifice  have  made  it 
possible  worthily  to  celebrate  the  coni]iletion  of  the  nation's 
great  engineering  acrhievement.  the  Panama  Canal,  not 
only  by  that  other  great  engineering  achievement,  the 
Panama-Pacific  Exposition,  but  by  a  published  record  of 
contemporary  engineering  achievement  in  all  branches 
and  by  an  assemblage  of  leading  members  of  tlij  ])rofes- 
sion   such  as  is  seldom  brought  together. 


stories  of  struggles  with  desperate  dilTiculties  are  plen- 
tiful in  the  history  of  suliaijucous  tunneling,  but  few  .sur- 
pass in  interest  the  narrative  of  events  in  the  Astoria  Tun- 
nel work  as  printed  in  this  and  next  week's  issues  of 
Enyincering  News.  Tho.se  avIio  take  pleasure  in  the  dra- 
matic phases  of  engineering  work  ought  not  to  mi.ss  this 
story :  it  reads  like  a  romance  of  adventure.  The  courage- 
ous and  resourceful  builders  of  the  tunnel,  working  in 
fissured  and  deconipo.sed  rock  more  than  200  ft.  below 
water,  proved  their  worth  by  fighting  time  after  time 
against  great  inrushes  of  water,  and  always  holding  their 
ground.  Success  was  almost  within  reach,  when  one  Sun- 
day morning  a  How  of  such  overpowering  vehemence 
broke  out  that  they  had  to  run  for  their  lives,  while  the 
water  filled  iip  tunnel  and  shaft  and  drowned  out  the 
pumps.  Only  a  few  days  earlier  the  flood  niigiit  have 
engulfed  men  and  all,  submerging  the  tunnel  perhaps  for 
good.  But  in  the  nick  of  time  two  .safety  bulkheads  had 
been  erected,  which  partly  blocked  the  flow  of  the  water. 
As  if  to  keep  up  the  dramatic  sequence  of  the  action,  how- 
ever, the  bulkheads  were  only  partly  eft'ective.  saving  the 
actors  in  the  play,  but  failing  ju.-it  sufficiently  to  compli- 
cate the  plot  and  make  its  final  solution  more  impossible. 
How  the  story  ends — how  the  lost  tunnel  was  regaineil 
and  the  remaining  work  completed,  making  everything 
safe — the  reader  will  find  set  forth  in  the  article. 

Two  years  ago  Enylnceriny  News  ])rinted  an  earlier 
story  of  the  same  tunnel,  only  less  absorbing  than  the 
present  one.  It  told  of  the  early  difficulties  and  how  bv 
skill  and  persistence  they  had  been  overcome.  But  even 
while  that  story,  announcing  the  "final"'  success,  was  be- 
ing printed,  the  new  and  greater  flood  burst  in.  We  now 
have  the  sequel  to  the  .story  of  two  years  ago. 

The  art  of  rock  grouting  has  been  advanced  materiallv 
by  the  Astoria  Tunnel  work.  Continuous  injection  of 
grout  in  remarkable  volume,  under  very  high  air  pressures, 
was  tlu!  key  feature  of  the  oi^erations.  The  results  at- 
tained with  the  process  speak  for  themselves.  The  neces- 
sity of  closing  .seams  in  rock  against  high  ])ressure  and 
while  rapid  flow  continues  does  not  arise  often,  but  when 
it  arises  the  situation  is  grave.  With  knowledge  of  what 
was  done  in  the  Astoria  Tunnel  such  situations  may  be 
faced  more  hopefully. 

The  past  half  dozen  years  have  virtually  created  rock 
grouting;  at  least  they  have  made  its  value  widely  ap- 
preciated. Now  the  process  is  likely  to  become  still  more 
important  an  expedient  in  construction. 

Xo  cost  figures  have  been  published  for  the  Astoria 
Tunnel.  It  is  obvious  that  the  expense  was  great,  prob- 
ably exceeding  very  largely  even  the  most  pessimistic  ad- 
vance estimates.  This  should  be  well  noted  in  con- 
nection with  the  general  question  of  tunneling,  and  es- 
pecially should  it  be  remembered  when  reading  about  a 
tunnel  of  ea.sy  construction  aud  low  cost,  ilore  than  mo-si 
other  kinds  of  construction,  subaqueous  tunneling  ranges 
over  very  wide  limits  of  cost,  due  to  conditions  usually 
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not  determinable  in  advance.  The  chance  of  great  diffi- 
culties nnijit  always  be  reckoned  with  when  startin"  on 
a  tunnel  enterprise.  They  may  come  or  they  not  come ; 
but  the  Avise  engineer  in  his  advance  calculations  will 
count  in  a  measure  on  the  unfavorable  chances.  He  will 
not  adopt  tlie  cost  figures  of  an  easy  tunnel,  nor  those  of 
the  most  difficult — like  the  Astoria  Tunnel — but  by  plac- 
ing his  estimate  somewhere  between  the  two  he  will  make 
allowance  for  the  possibility  of  .striking  costly  trouble. 

In  liic  coming  November  election  in  the  State  of 
New  York  the  votei-s  will  be  asked  to  pass  upon  a 
referendum  authorizing  the  issuance  of  $27,000,000  of 
bonds  to  be  devoted  to  the  completion  of  the  New  York 
State  Barge  Canal.  Apparently,  tlie  opposition  to  the 
canal  in  its  entirety  is  as  violent  as  ever,  for  there  is 
being  circulated,  under  the  head  of  the  "State  Committee 
on  Canal  Referendum,"'  a  letter  in  whiih  the  addressee 
is  urged  to  contribute  to  a  fund  wiiich  "will  be  required 
to  properly  place  the  matter  before  all  the  j)eople  of  the 
State"  so  that  the  bond  issue  nuiy  lie  carried. 

Now  that  the  canal  is  all  but  completed,  it  would 
of  course  be  the  sheerest  folly  not  to  vote  the  sum  re- 
quired to  finish  the  work,  particularly  as  the  excess  is 
largely  due  to  land  condenmation  not  contemplated  in 
the  original  estimate ;  but  there  appears  to  be  a  peculiarly 
satisfactory  alternative  to  an  adverse  vote.  According 
to  the  circular  letter  noted,  in  case  the  referendum  fails 
the  money  will  have  to  be  raised  by  direct  tax.  In  this 
case  the  City  of  New  York  will  have  to  pay  70%  of 
the  total,  or,  as  the  letter  puts  it,  "$19,000,000  by  direct 
tax — a  crushing  blow  to  the  taxpayers  of  the  city." 

Those  who  remember  that  the  original  Barge-Canal 
plan  would  never  have  carried  except  for  the  voters  of 
New  York  City,  will  be  able  to  see  the  hand  of  Nemesis 
in  any  such  necessary  tax  levy. 

Incidentally,  the  "State  Committee  on  Canal  Eefereu- 
dum"  can  afford  to  be  more  precise.  It  states  that 
"the  Barge  Canal  has  cost  the  State  of  New  York 
$100,000,000."  It  has  cost  already  some  $27,500,000 
more.  The  original  bond  issue  was  $101,000,000,  the 
Cavuga  and  Seneca  branch  i.ssue  was  $7,000,000  and  the 
terminals  issue  was  $19,800,000.  The  amount  to  be 
asked  for  in  November  will  bring  the  total  to  $154,800,- 
000,  not  counting  the  interest  on  the  bonds  during 
i-onstruction,    which    already   amounts    to    many   million 


Revisflimg  Ele^sited  Raillwsiys 

Busy  city  streets  are  not  ideal  sites  for  steel  erection  or 
Teconstruction.  Hatters  are  still  le.ss  ideal  when  not 
only  the  street  traffic  nmst  be  cared  for  but  also  railway 
traffic  over  the  structure  being  rebuilt.  The  New  York 
elevated-railway  third-tracking,  carried  on  under  these 
douijly  complicating  conditions,  takes  high  rank  in  the 
records  of  structural  erection.  The  account  of  the  work 
in  this  week's  Enginecnnf]  yeim  and  in  the  preceding 
issue  notes  that  a  traffic  of  some  300  trains  each  way  per 
day  was  maintained  over  the.  elevated  railway  while  the 
cki  columns  were  taken  down  and  new  ones  placed,  new 
niain  girders  put  in,  additional  track  l]uilt  and  stations 
(in  full  service)   altered  and  shifted. 


Doing  the  work  at  all  undci-  this  lieavy  traffic,  aiul 
doing  it  without  accident  to  the  railway,  are  achievements 
that  call  for  high  commendation.  Of  equal  rank  is  the 
rapid  execution  of  the  work.  The  contractors  and  the 
railway  company  share  the  credit  for  bringing  about  these 
results.  A  factor  whose  bearing  on  the  results  is  likely 
to  be  undervalued  is  the  thoroughness  of  the  preliminary 
]jlanning,  which  was  so  minute  and  farseeing  as  to  reduce 
the  actual  building  almost  to  the  level  of  mechanical  rou- 
tine. The  railway  engineers  merit  a  large  part  of  the 
<  redit  for  the  smoothness  and  rapidity  of  the  operations. 
On  the  other  hand,  the  high  degree  of  safety  which  was 
realized  stands  to  the  credit  of  those  who  actually  handled 
the  work — tlie  contractors. 


One-fourth  as  many  ])apers  on  the  program  as  there 
M-ere  members  on  the  registry  list  appears  to  have  been 
the  record  at  the  International  Engineering  Congress 
held  recently  at  San  Francisco.  As  the  congress  was  di- 
\  ided  into  ten  sections,  many  of  which  were  in  session  at 
the  same  time,  it  is  no  wonder  that  the  sectional  attend- 
ance was  small,  ranging  from  150  to  .'50,  according  to  the 
breadth  of  appeal  of  the  various  sections.  The  editorial 
summaries  of  the  proceedings  in  last  week's  and  this 
Mcek's  issues  bear  witness  of  the  value  of  the  congress, 
but  indicate  that  if  it  is  to  justify  all  the  expenditure  of 
energy  and  money  which  it  has  cost,  then  there  should  i)e 
liberal  subscriptions  to  the  jDroceedings.  These  may  be 
secured  either  in  part — by  sectional  topics — or  as  a  whole, 
as  stated  at  the  clo.se  of  the  report  of  the  congress  else- 
where in  this  issue.  The  volumes  should  be  in  every  en- 
gineer's library. 

Though  many  mouths  must  jjass  before  the  world's 
greatest  steel  arch — the  Ilell  Gate  crossing — will  be  re- 
])orted  as  finished,  bridge  engineers  will  appreciate  that 
the  virtual  completion  is  to  be  dated  last  Friday,  when 
the  cantilever  half-arches  were  lowered  to  junction  and 
the  arch  with  its  abutment  thrust  came  into  existence. 
The  work  of  the  day  (reported  in  our  news  columns)  was 
a.  real  event,  and  while  no  celebration  featured  it,  the  half 
Score  of  engineers  who  were  on  the  ground  are  likely  to 
remendjer  it.  Samuel  Rea  grasped  the  importance  of  the 
event,  as  shown  by  a  congratulatory  message  which  he 
addressed  to  Gustav  Lindenthal,  the  engineer  of  the 
bridge,  dwelling  on  the  fact  that  the  bridging  of  Hell 
Gate,  accomplished  that  day,  was  the  realization  of  a 
])roject  bom  twenty-five  years  ago. 

The  broad-nuiided  and  businesslike  way  in  which  tlie 
Illinois  State  Board  of  Health  is  going  about  the  selection 
of  a  chief  sanitary  engineer  is  refreshing  indeed  to  those 
who  are  wearied  with  the  common  political  methods  of  fill- 
ing such  positions  and  have  only  a  little  more  patience 
with  the  other  extreme — routine  civil-service  examina- 
tions. The  aim  of  the  board  named  and  of  the  Illinois 
Civil  Service  Commission  is  to  follow  much  the  same  plan 
as  would  a  private  employer  who  had  an  im]iortant  scien- 
tific position  to  fill.  This,  combined  with  salary  prospects 
commensurate  with  ability,  should  attract  applicants  from 
all  parts  of  the  countrv'.  Details  of  this  unusual  oppor- 
tunity are  given  under  News  of  the  Engineering  World,  in 
the  last  part  of  this  issue. 
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Sir — 1  Mill  natuiallv  niiicli  iiitcrcsti'd  In  the  letter 
published  on  page  ()i;i  of  your  Sept.  'i:\  issue  under  the 
eaption,  "Does  (rood  Iron  Preserve  Paint?" 

The  Kesenreli  Department  of  tlie  American  Jtolliiin 
^rill  Co.  at  Middletdwn  has.  as  you  are  aware,  ecm- 
ducted  for  the  past  ten  years  perhaps  tlie  most  extensive 
and  elaborate  series  of  tests  ever  instituted  on  iron  ami 
steel  witli  relation  to  corrosion  resistance.  These  have 
included  exposure  tests  on  all  tyi)es  of  ferrous  metals 
under  a  wide  variety  of  conditions.  They  have  also  in- 
cluded careful  observations  of  the  behavior  of  jiaints  of 
different  types  on  "Armco"  (Anu>rican  Injjot)  iron  and 
on  various  otiier  sheet  nu'tals.  The  results  absolutely 
verify    .Mr.   Sanliorn's  statements. 

Similar  conclusions  are  drawn  from  tlie  behavior  of 
pure  openhearth  iron  in  service.  It  is  often  used  v\ith 
a  protective  coating  of  paint  and  also  quite  extensively 
as  a  base  for  painted  sheet-metal  signs.  Experience 
shows  that  it  retains  the  paint  in  a  comparatively  perfect 
condition  long  after  the  same  paint  on  a  steel  base  is 
so  roughened  and  loosened  as  to  be  of  little  u,se. 

B.  (i.  Marshall, 
The  American  Kolling  Mill  Co. 

Middletown,  Ohio,  Sept.  27.  IDl.x 

li©®l!ie''§  ILsiw  airadl  th^e  Forsiffi  of 
§tTPess°S^2'aaini  Ctms'ves 

Sir — I  read  with  inten.se  interest  Professor  Hedrick's 
article  on  a  generalized  form  of  Hooke's  law,  but  I 
think  there  is  one  important  point  that  he  overlooks.  In 
the  case  of  the  cast  and  worked  metals  the  experimental 
loading  was  most  likely  not  the  only  loading  causing 
strains  in  the  material  and  his  empiric  stress-strain  rela- 
tion took  care  of  Iwth  types  of  strains.  We  have  so  much 
experimental  and  matliematical  verification  of  Tlooke">  lin- 
ear rehition  between  stress  and  strain  (nut  only  for  static 
loadings  but  also  in  the  ease  of  vibrations)  that  strong 
negative   ]iroof   should    lie    required    to    niodily    the    law. 

The  tests  on  isotropic  materials  where  the  initial  strain 
is  zero  have  clearly  demonstrated  the  authenticity  ul'  the 
law.  The  tests  on  a'olotropic  materials  niav  liavc  failed 
to  demonstrate  the  law  (assuming  the  initial  stiaiii  was 
zero)  because  our  coi'lHcients  were  deduced  Iriini  faultv 
theory. 

For  example,  a  teiisiuii  test  made  on  a  material  a'olo- 
tropic  in  the  direction  of  the  luad  would  piohalih  neglect 
the  torsional  effect  produced.  Likewise,  cuenicients  de- 
duced from  flexural  tests  based  on  the  coninioii  liernouUi 
theory  may  be  misleading. 

It  would  seem  possible,  starting  with  Professor  Hed- 
rick's parabolic  relation  and  assuming  Hooke's  Law  to 
hold,  to  ascertain  the  initial  conditions  in  the  material. 

(I.   P.VASWELL. 

New  York  Citv,  Sept.  20,  1015. 


Mo^w  To  ]Lu^hit  a  BIls  _ 

Sir — '("he  riiucliiding  sentence  of  the  article,  "Kxplosives 
for  Diiving  Concrete  Piles,"  in  J'JnijiiiL'crin;/  News,  of 
S<'pt.  U;,  recalls  many  nervons  moments  of  waiting  for 
a  man  who  is  trying  to  get  a  common  safety  fuse  to  burn. 
In  describing  tlie  proper  method  of  lighting  a  fu.se  the 
article  states  that  "this  must  be  done  quickly;  hence  a 
tiircli  iir  other  large  tlaine  is  best."  On  the  contrary,  1 
l)clii'\e  the  quickest,  surc^st  and  safest  method  of  lighting 
a  fuse  is  with  the  ordinary  friction  match,  lighted  and 
touched  to  the  fuse  irliilr  the  lira,!  is  xlill  hurninfj.  This 
will  i-ause  the  "spit"  id'  the  fuse  pijwder  at  once,  without 
ligbting  tlie  braid  (jf  the  fuse,  so  that  liy  the  tune  tlu' 
match  head  has  stop])C(l  burning,  one  knows  whether  the 
fuse  is  lighted.  Using  a  large  flame,  the  chances  are  that 
the  wrapping  will  light  first  and  the  "s]iit"  of  the  powder 
will  not  be  visible  through  the  tlanu>. 

Splitting  the  fuse  assists  in  quick,  sure  lighting;  the 
sidit  should  not  be  longer  than  i  \  in.  to  %  in.  at  the 
end  and  should  be  spread  to  ex])ose  the  powder.  I  have 
considered  it  safe  to  light  four  or  five  fuses  witli  length 
of  18  to  20  in.,  before  seeking  safety.  AVith  longer  fn.ses 
a  greater  number  may  be  lighted,  but  in  tiring  larger 
numbers  there  is  always  the  danger  that  liy  missing- 
count  of  explosions  some  ])erson  may  return  before  all 
charges  are  fired.  In  regard  to  short  fuses  I  will  attirm 
that  other  op])ortnnities  of  saving  time  or  money  are  gen- 
erallv  available. 

T.    Kay    MAirriN". 

2172  E.  8!)th  St.,  Cleveland,  Ohio,  Seiit.  18,  l!)l.j. 


IB®    ILacesasodl 

Sir — Statements  and  letters  liavc  recently  appeared  in 
the  teelinical  press  regarding  Hat-slab  patent  suits  and 
the  i-ourt  rlecision  rendered  sustaining  the  Norcross  patent. 
^\'hile  this  decision  declares  the  Norcross  invention  to  be 
fundamental  for  Hat-slab  construction,  it  should  be  borne 
in  mind  that  a  basic  patent  does  not  cover  improve- 
ments that  often  are  required  to  make  an  invention  a 
commercial  success. 

As  owners  (d'  an  important  improvement  patent  used 
in  over  twenty  million  square  feet  of  tl(Mii>  already  built, 
wc  have,  in  view  of  tlie  decision  I'eiidci'eil  in  the  Xorcross 
case,  taki'ii  a  license  under  that  patent  I'm'  the  protection 
ol  iiur  patrons,  and  tbeicl'iire  are  autli(iri/',cd  to  issue  li- 
censes under  both  the  Sinks  and  Norcross  jiatents.  In 
order  that  no  one  may  unwittingly  infringe  or  permit  in- 
fringement of  these  patents  in  buildings  for  which  they 
are  responsible,  we  have  issued  a  bulletin  entitled  "Plat- 
Slab  Patents,"'  which  we  will  gladly  send  free  to  any  of 
your  readers  uikui  request. 

CoNDiiOX   Co.Ml'ANY, 

By  T.  L.  Condron. 
The  Monailnock.  Chicaud.  111..-  Sept.   IS.  lOl.'i. 
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ic  97f-Ftto  M.(bII  (Gat®  Bffidg® 
]B®cofflia®§  SiEa  Aipclhi 

AlliT  a  season  of  fast  work  in  crcctilif;'  steel  on  tlie 
Hell  (late  !)77  i/ij-l't.  arch,  New  York,  the  Anierieaii  Bridge 
Co.  ])laee(l  the  closiug  section  of  hottom  chord  on  Thurs- 
day, Sept.  ;iO.  The  next  day,  Oct.  1,  the  important  oj)- 
eration  of  slac^kiug  oif  the  backstays  was  perlornied  very 
sucee.^sfiilly,  and  thereby  the  two  half-span  cantilevers 
were  converted  into  an  arch. 

The  photographs  herewitli  show  how  the  closure  ehonl 
of  the  south  truss  was  set  in  jjlace,  and  (lower  view)  how 
the  .structure  a])peared  with  the  first  continuous  steel  over 
the  entire  span-length.  Shortly  after  the.se  views  were 
taken  the  iiortli  middle  chord  member  was  similarly  set, 
and  on  the  .same  day  one  diagonal  of  the  nnddlc  panel  was 
placed  and  bolted  aiul  drifted  tight.  This  made  the  bridge 
ready  for  lowering  the  two  lialf-arches  to  contact  and 
slacking  off  the  backstays  completely.  The  successful 
lowering  on  the  next  day  made  the  structure  a  three- 
hinged  arch,  the  center  hinge  formed  at  the  butting 
•t'ontact  of  the  west  end  (left-hand  end  in  the  views)  of  the 
middle-chord  member. 

The  to])-ehord  members  of  the  middle  panel  are  being 
set  in  ])la('e  as  this  paper  goes  to  press.  They  will  have 
Jio  structural  function  for  the  present,  but  will  rest  in 
position  idle,  with  only  one  end  connected  up,  imtil  the 
floor  hanger.s  and  all  the  steel  of  the  suspended  fioor- 
system  have  been  set.  When  this  stage  is  completed, 
their  unconnected  ends  will  be  riveted  up  in  a  ctarefully 
devised  procedure.  A  temporary  connection  will  first 
be  made  by  a  heavy  tension  rod  or  bolt  inside  the  chord, 
which  takes  hold  of  diai>hragms  in  the  closure  mendjer 
and  the  adjoining  chord-member.  The  closure  end 
splice-plates  are  blank;  when  the  tension  rod  is  screwed 
u]i.  nnd  thereby  a  connection  made,  strong  enough  to 
hold  the  blank  sjjlice  immovable  against  temperature  ef- 
fects, the  splice  rivet-holes  will  be  drilled  and  finally  tlie 
joint  riveted  up.-  This  changes  the  bridge  to  its  final 
two-hinged  condition.  The  concrete  Hoor  is  to  be  p;it  in 
after  this  stage;  therefore  the  load  of  this  concrete  and 
of  the  ballast  and  track,  the  railway  live-load,  and  tem- 
perature and  wind  ett'ects  will  stress  the  bridge  as  a  two- 
hinged  arcli,  while  the  weight  of  the  steel  stresses  the 
bridge  as  a  three-hinged  arcli. 

The  center  section  of  bottom  choril  weighs  about  85  tons 
as  hoisted;  this  is  for  one  truss.  Two  17-part  falls  from 
the  two  top-chord  travelers  lifted  the  piece  from  a  scow 
and  entered  it  in  place.  The  gussets  on  this  ]iiece  are 
extraordinarily  large  (308  in.  wide)  but  were  made 
in  two  pieces,  the  joint  being  on  the  vertical  line  through 
the  panel  point.  The  plates  of  the  adjoining  sections 
had  to  be  .spread  to  allow  the  gussets  and  splice 
plates  to  enter  and  interleave  as  the  piece  was  lifted  \er- 
tically  into  place. 

The  arch  had  biult  out  to  a  separation  (across  the 
middle  panel)  about  1  Vi;  to  5  in.  greater  than  the  length 
of  the  closuH!  niendaer.  As  the  backstays  were  set  to 
hold  the  half-arches  slightly  above  true  position,  the  dis- 
tance was  as  desired.  The  closure  mend)cr,  when  en- 
tered, was  bolted  and  drifted  up  full  at  its  east  end  ;  that 
is,  it  was  connected  to  the  Astoria  cantilever,  and  hung 
tree  at  the  other  end,  holding  by  the  torsional  resistaiu-c 
of  the  Astoria  joint.  The  diagonal  from  the  .Vstoria 
to])  chord  to  the  free  end  of  the  closure  c  honi  was  then 


set  and  bolted  uji,  as  was  also  the  lower  half  of  tiie  oppo- 
site diagonal   (the  middle  panel  has  crossed  diagonals). 

This  work  was  completed  late  on  Sept.  ;iO,  ready  for 
slacking  off  the  backstays  the  next  day. 

The  backstay  saddles  rest  on  jacks,  one  per  backstay, 
or  two  on  each  bank.  These  are  special  ;59-in.  jacks  de- 
signed for  a  nuiximum  working  ])ressure  of  5,000  lb.  per 
sq.in.,  giving  them  a  lifting  capacity  of  3,000  tons  each. 
Early  on  Oct.  J  the  jacks  were  raised  about  11/2  in.  to  take 
the  load,  relieving  the  pile  of  i/a-in.  lateral  ])lates  used  as 
blocking  under  the  saddle.  The  pressure  required  was 
about  I,! 50  ami  4:,200  lb.  per  sq.in.  respectively  for  the 
Astoria  and  Ward's  Island  sides.  The  jacks  were  low- 
ered slowly  to  bring  the  joint  at  the  meeting  of  the  bot- 
tom chords  into  contact,  in  this  stage  it  was  necessary 
to  observe  closely  the  alignment  and  relative  levels  of  the 
four  chord  ends  and  manipulate  the  four  jacks  to  bring 
them  into  correct  contact;  some  re-jacking  was  required. 
The  total  lowering  in  this  stage  was  something  over  2  in. 

Before  further  lowering,  the  sjjlice  plates  at  the  point 
just  brought  into  contact  were  bolted  up,  to  make  the 
joint  secure  against  any  vertii-al  shear  that  might  develop 
from  unequal  lowering  on  the  two  sides.  About  1 :  15  p.m. 
lowering  was  resumed,  under  control  of  an  open  telephone 
connection  between  the  two  jack  stations,  the  crown,  the 
two  anchorage  counterweights  and  the  office.  Lowering 
was  reported  on  this  line  by  both  jack  stations  every  l/g  in. 
or  1/4  ill-,  and  at  the  same  time  the  jack  pressure  was 
given.  Levels  to  note  any  settlements  were  read  on  the 
two  counterweights,  whose  load  of  5,800  tons  (each) 
was  being  released  by  the  backstays  and  coming  to  bear 
on  their  sills.  The  final  pressure  of  about  4  tons  per 
sq.ft.  produced  a  mean  settlement  of  31/-;  in.  at  the 
Astoria   counterweight  and   -'54  ii'.  at  the  other. 

In  one-half  hour  the  jacks  were  lowered  about  5I/2  in-j 
never  differing  more  than  i/^  or  14  in-  (the  maximum). 
The  structure  was  already  in  partial  arch  condition,  and 
safe  against  lifting  from  anj'  possible  temperature  de- 
crease. The  jack  pressures  had  decreased  uniformly  to 
3,200  and  2,350  lb.  By  this  time  the  counterweights 
began  to  show  slight  settlement,  but  as  the  rate  was  not 
greater  than  expected  the  ja(;k  lowering  continued.  The 
pressure  then  droj)ped  at  a  faster  rate  than  up  to  this 
point,  and  finally  reached  zero  with  slightly  over  15  in. 
lowering,  at  which  time  the  eye-bars  which  made  the  hitch 
between  backstay  and  arch  had  become  fully  loose.  The 
total  time  of  lowering  from  the  stage  of  bolting  up  the 
middle  splice  was  II4  'ir.,  a  rate  of  13  in.  per  hr. 

The  release  of  compression  in  the  anchor  st'-uts  of  the 
backstays  caused  no  trouble  (the  counterweights  were 
mounted  on   rollers  ) . 

The  critical  operation  of  lowering  was  watched  by  a 
number  of  representatives  of  the  bridge  company  and  the 
railway  company,  among  them  Richard  Khuen,  manager 
of  erection.  J.  B.  Gemberling,  district  manager  of  erec- 
tion, v.  <i.  E.  Larssou,  assistant  chief  engineer,  and 
J.  Lowi'iistein,  assistant  engineer,  all  of  the  American 
Bridge  Co.;  and  ().  II.  Ammann,  assistant  chief  engineer, 
H.  W.  Hudson,  construction  engineer,  S.  D.  Heed,  as- 
sistant construction  engineer,  and  I).  B.  Steinman  and 
W.  A.  Cuenot,  assistant  engineers,  all  of  the  New  York 
Connecting  Kailroad  (Gustav  Lindenthal,  chief  engineer). 
The  operation  was  carried  out  by  Daniel  Burns,  foreman 
of  erectors,  and  II.  If.  Starr  and  Walter  ,J.  Parsons,  as- 
sistant engineers. 


OctolHT    :,    1915 
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CLOSURE    OP  THE    977% -FT.    HELL   GATE   ARCH 


Upper  view,  hoisting  closure  member  of  south  truss;  Astorii 
member  entered  into  position.  Lower  view,  the  south  truss  of  the 
Gate.     Views  taken   Thur.sday.   Sept.   30,   1915. 
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By  W.  II.  P.  CuEiGinox* 

New  Orleans  iuul  vicinity  experienced  on  Sept.  39 
the  wor.st  storm  on  record.  The  wnd  velocities  surpassed 
all  previously  ob.served,  and  the  rainfall  was  very  high. 
Ill  consequence  there  was  much  destruction  of  minor 
buildings  and  of  overhead  wires  and  some  damage  from 
flood. 

The  harometcr.  wind  and  rainrall  i-ccords  as  ol)ser\e(l 
at   Tulane   lTni\rrsity'   arc  as   I'dllnus: 

B.A.UOMETKU    RECOKD,    NEW    ORLE.WS,    SEPT.    29 

12  :  08  p.m 29.24  in. 

2  :  35  p.m 28.99  in. 

4:25  p.m..  2S,6.3  in. 

5  :  21  p.m  28  22  ill 

5  :  42  p.m..  .  2S  09  in. 

8  :  00  p.m.  .  29  00  in. 

WIND  RECOIID,  NEW  ORLE.\NS.  .SEPT.  29 


I  previous  record. 

R.4INFALL.  NEW  ORLEANS,  SEPT.  29 

0  27  in.  for  5  min. 
0.59  in.  for  10  min. 
0.73  in.  for  15  min. 
1.11  in.  for  30  min. 
1.65  in.  for  60  min. 
2.54  in.  for  120  min. 
Maximum  previous  record,  ,S.2  in   for  20  hr. 

On  -JO  sq.ini.  of  city  streets  240,000,000  cu.ft.  of  rain 
fell  in  two  hours.  Normally  this  enormous  precipitation 
could  have  been  handled  with  but  little  delay,  as  the  city 
possesses  the  largest  and  most  economical  low-lift  pumjis 
in  the  world.  As  a  matter  of  fact,  in  the  business  section 
and  main  residential  sections  the  water  was  off  the  streets 
almost  as  fast  as  it  fell.  In  the  outskirts  and  lower  sec- 
tions of  the  city  the  streets  were  badly  flooded  and  the 
water  was  not  completely  removed  till  Saturday.  This 
was  due  to  l)ackwater  from  Lake  Poutchartrain  raising 
the  level  of  a  canal  and  thereby  flooding  the  city  when 
its  embankment  was  carried  away,  combined  with  the 
falling  of  wires  for  electrically  driven  pumps  of  the  city 
drainage  .sy,stem  and  the  presence  of  obstructions  in  one 
of  the  large  canals  under  construction. 

The  falling  of  transmission  lines  either  from  wind 
pressure  or  the  weight  of  falling  trees  caused  all  current 
to  i)e  .shut  off  as  a  pre(;aution  from  tlie  street  railway, 
light  and  telegraph  systems.  Nine  tliousand  telepliones 
were  disabled.  All  the  railroads  were  tem]X)rarily  inter- 
ru])ted  and  only  two  have  resumed  aii])roxiinately  normal 
o|)erations  (0<-t.  ;5). 

Fallen  church  steeples,  roofs,  fences,  buildings,  sheds, 
lioii.sc  chimneys,  wrecked  bridges,  railroad  sheds,  schooners, 
coal  tows  and  windciw  glass  give  ample  evidence  of  the 
force  of  the  wind. 

^^^lat  lessons  can  the  engineer  learn  from  this  wide- 
t^pread  disaster?  We  must  separate  the  destruction 
caused  directly  by  the  wind  from  that  caused  througli 
such  subsidiary  agents  as  water,  waves,  uncontrolled 
drifting  barges,  falling  trees  or  flying  missiles.  On  doing 
this  we  note  that  the  damage  done  by  wind  is  entirely 
unlike  that  done  by  earthquakes.  Wind  destruction  is 
capricious  and  is  single  rather  than  widespread  or  gen- 
eral. Of  ten  large  plate-glass  windows  of  the  same  size 
and  in   tlie  same  line  in   a   large  dei)artment  store  each 


alternate  glass  was  broken  to  bits  and  the  others  left 
in  perfect  condition.  Only  a  part  of  the  tiles  are  taken 
off  a  ridgepole ;  one  chimney  is  overturned  and  a  dozen 
apparently  similarly  situated  are  left  untoviched. 

A  careful  survey  of  all  the  destruction  will  show  that 
there  is  a  fairly  satisfactory  reason  for  each  failure. 
Many  church  steeples  did  not  fall  and  those  that  did 
were  either  old  or  square  and  of  limited  cross-section. 
Comparatively  few  smokestacks  fell.  Brick  walls  were 
overthrown,  but  the  mortar  is  easily  taken  from  ^he 
bricks  that  fell.  Open  sheds,  carbarns  and  docksheds 
sud'ered,  but  they  were  of  flim.sy  construction  and  when 
lifted  from  the  ground  easily  collapsed.  Thns  the  Du- 
maiue  dockshed,  a  steel  structure  (iOO  ft.  long  and  50  ft. 
wide  was  lifted  clear  of  its  inadequate  footings  on  a 
wharf  and  deposited  ;iO  ft.  to  leeward  of  its  original  po- 
sition, with  columns  unbroken  but  badly  twisted  at  the 
junction  of  the  roof  truss  and  columns.  Trees  were  over- 
turned, but  their  root  system  was  either  small  or  rotten; 
the  Louisville  and  Nashville  E.R.  lo.st  a  large  part  of  a 
well-constructed  bridge,  probably  becau-se  an  uncontrolled 
barge  was  slammed  upward  against  the  floor.  The  Gulf 
Beach  railway  system  will  have  to  rebuild  a  large  portion 
of  its  roadbed,  but  the  wash  of  the  waves  is  responsible 
as  the  direct  agent. 

The  destruction  in  the  closely  built  sections  of  the  city 
is  insignificant.  The  large.st  and  tallest  buildings  have 
trixial  damages.  Even  the  grain  elevators  on  the  river- 
front are  operating  as  usual.  The  greatest  destruction  is 
among  the  flimsy  structures  in  the  outskirts  and  environs 
of  the  city. 

To  sum  up,  iu>  well-designed  engineering  structure  re- 
ceived more  than  trivial  damage,  hence  the  present  factor 
of  safety  is  more  than  ample,  especially  where  buildings 
are  closely  set. 


"Wemt  Iiitidlasiira 


IfS'iaiPipncsiira©!,  Sep 

Between  the  northeast  trade  winds  of  the  North  At- 
lantic and  the  southeast  trades  of  the  South  Atlantic, 
which  on  crossing  the  equator  become  soutliwest  winds, 
there  lies  a  belt  of  relatively  low  pressure,  light  variable 
winds  and  calms  and  va]ior-laden  air,  commonly  referred 
t'l  as  the  "doldrums'"  and  occasionally  called  the  "meteor- 
ological equator."  This  belt  of  calms  separates  the  gen- 
eral wind  circulation  of  the  Northern  from  the  Southern 
Hemisphere,  and  it  advances  northward  and  retreats 
southward  with  the  sun,  but  lags  liehind  the  sun — that 
is  to  say,  the  .sun  reaches  its  ma.xinium  north  declination 
in  June,  while  the  "meteorological  equator"  is  farthest 
north  in  Augu.st.  This  belt  is  an  ideal  breeding  ground 
for  tropical  cyclones  or  hurricanes,  but  it  is  only  when  it 
lies  farthe.st  north  that  the  right-hand  deflecting  ett'ect 
cd'  the  earth's  rotation  becomes  elfective  and  gives  the  air 
that  moves  toward  some  local  area,  where  the  air  has  be- 
come .superheated,  a  gyratory  motion.  Hence  it  is  found 
that  hurricanes  are  most  frequent  during  the  months  ol' 
August  and  September.  Why  they  should  be  more  fre- 
quent in  some  years  than  in  others  is  not  understood. 

On  Sept.  23,  1915,  in  the  doldrums  in  about  Lat.  15^ 
and  Lonu'.  (U°,  the  forecaster  on  dutv  at  the  central  office 
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RECORD  OF  OBSERVATION'S  AT  NEW  ORLEANS.  LA.,  SEPT.  29.  IML". 
Bnrom-  Wind 


Local 
(Stand- 
ard) 


11  n.  I 
Ip.i 
3p.i 


7oth 
Date      Mer. 
29th    8  a.m. 
29th  10  a.m. 
29th  Noon 
29th    2  p.m. 
291  h     tp.m. 
2m  h  .")..'iOp.m.  4..')0p, 
29tli    8  p.m.         7p.n 
aoth    8  a.m. 

♦Maximum  wind  v 
per  hour. 


(■tor, 

R<-     Tlicr- 
duccd  mom-  Di- 
to  Sea-  etcr.    rec- 
Lcvel  (Dry)  tion 
29  .M       78       E 
29.44       74    N.E. 
29.30      74    N.E. 
29.10       76     .E 
28.90 
28.11 
28.26 
29.58 


.Sincp 
Last 
Obsor- 


Di- 


Prc- 
cipi- 


Statc 
of 


tion  tation  Weather 
40  E  0.40  RaininK 
42  N.E.  0  72*  RjiininK 
52  N.E.  1.86  RaininK 
64  N.E.  4.02*  RaininK 
64      N.E.  5  64*  RaininK 

during  atorm) 

•88-  S.E.  7.32t  RaininK 
36      S.E.    0.08       cloudy 

emc  velocity  was  130  miles 


(Lowest  prosjiun 
76       S         24 
74    S.W.      18 
ilocity  for  5  minutes;  the  ext 

t  Amount  since  8  a.m. 

^^•hic•h  also  sliows  tlie  track  ol'  tht-  hurricane  that  pa.ssed 
near  Galveston  on  Aug.  16,  1915,  and  the  one  of  les.ser 
importance  that  passed  inland  near  the  mouth  of  the 
Apalachicola  Eiver  on  Sept.  4,  1915.  It  is  unusual,  in 
fact  unparalleled,  that  three  hurricanes  should  reach  the 
Gulf  Coast  within  a  period  of  approximately  six  weeks. 

The  New  Orleans  hurricane  was  equal  to  and  possihly 
surpassed  in  intensity  the  one  that  occurred  at  Galves- 
ton in  August.  At  New  Orleans  on  Sept.  29,  1915,  the 
lowest  pressure,  reduced  to  sea  level,  standard  gravity, 
etc.,  was  28.11  in.,  the  lowest  reading  ever  recorded  at  a 
Weather  Bureau  station;  and  the  extreme  wind  velocity 


FIG     1.      PATH    OP    THREE    RECENT    HLTRRICANES 
THROUGH    EASTERN    UNITED    STATES 

at  Washington,  D.  C,  detected  the  first  signs  of  the  for- 
mation of  a  hurricane,  although  no  reports  were  had  from 
that  immediate  region.  This  storm  then  began  to  mani- 
fest its  presence  by  the  changed  wind  directions  and  the 
clouds  and  their  peculiar  movements  as  is  usually  the  case 
when  a  hurricane  is  somewhere  near.  Advices  concerning 
this  storm  were  sent  on  the  22d  to  West  Indian  stations 
aiul  shipping  bound  for  West  Indian  waters.  The  deduc- 
tion that  a  storm  was  in  process  of  formation  was  con- 
firmed by  later  reports.  And  day  to  day  thereafter  until 
the  storm  had  passed  inland  near  the  mouth  of  the  iliss- 
ir-sippi  River,  and  thereafter  rapidly  lost  intensity,  ad- 
vices and  warnings  were  issued  for  the  guidance  of  ship- 
ping and  the  residents  of  the  Gulf  Coast  regions.  The 
tracic  of  this  hurricane  is  shown  on  the  chart  in  Fig.  1, 


WEATHER   MAP   OF  THE   UNITED    STATES.    SEPT 


Fic;.    3.     l;aroxietric    record   at   sea    level,    new 

ORLEANS.     SEPT.     28-29,     1915 
Trough  of  curve  at  6  p.m..  Sept.   29 

was  (approximately)  130  mi.  per  hr.  from  the  east.  Fig. 
3  shows  the  sea-level  pressure  at  New  Orleans  during  the 
coming  and  passing  of  the  storm.  This  barogram  was 
tonstriicted  from  reports  received  by  telegraph,  and  no 
doubt  will  ditfer  in  minor  particulars 
from  the  automatic  record.  Fig.  2  is  the 
weather  map  of  8  p.m.,  Sept.  29,  approx- 
imately 2  hr.  after  the  center  of  the 
storm  pas.sed  to  the  north  immediately 
west  of  New  Orleans.  The  pressure  at 
New  Orleans  was  then  rising.  The  con- 
tinuous lines  on  this  chart  are  drawn  for 
each  0.10  in.  of  pres.sure,  except  in  the 
immediate  vicinity  of  the  storm  center, 
where  the  gradient  is  so  steep  that  it  is 
not  possible  to  show  the  lowest  closed  iso- 
bar. The  arrows  show  the  direction  of  the 
wind  at  the  various  stations  within  the 
storm  area  ;  the  number  of  feathers  on  the 
staff  of  the  arrow  indicates  the  force  of 
the  wind  (Beaufort  scale)  at  the  time  of 
the  observation. 

The  table  contains  what  is  kuown  of 
the  meteorological  conditions  at  New  Or- 
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leans  on  the  day  of  the  hurricane.  These  reports  were 
received  at  the  central  office  of  the  Weather  Bureau  hy 
telegrajih. 

Complete  data  as  to  the  loss  of  life  are  not  available. 
A  preliminary  report  hy  the  official  in  charge  of  the  New 
Orleans  station  follows ; 

Total  deaths  in  New  Orleans,  sixteen;  outside  ot  New 
Orleans,  estimated  deaths,  .300  to  .140;  no  changre  in  estimated 
damage  reported  in  New  Orleans  and  on  river. 

In  a  previous  report  it  was  stated  that  nearly  every 
building  in  New  Orleans  was  damaged.  The  total  dam- 
age in  the  city  is  estimated  at  $3,000,000.  The  damage  to 
shipping  and  coal  interests  on  river  is  estimated  at  $1,- 
500,000.  Great  damage  was  done  outside  of  the  city. 
The  storm  tide  in  some  localities  was  more  than  15  ft. 

That  the  losses  of  life  and  property  were  no  greater  is 
miquestionahly  due  to  the  timely  warnings  issued  by  the 
Weather  Bureau  of  the  severity  of  the  hurricane  and  their 
extraordinary  dis.semiuation.  On  the  morning  of  Sept. 
28  the  following  warning  was  sent  to  Gulf  ports,  whence 
it  was  disseminated  by  every  available  means : 

Tropical  storm  attended  by  dangerous  winds  central  this 
morning  over  the  Gulf  of  Mexico  in  approximately  Lat.  24° 
and  Long.  S7°,  moving  northward  toward  the  mouth  of  the 
Mississippi  River.  Its  influence  will  be  felt  late  tonight 
and  Wednesday   on    the   middle   Gulf   coast. 

At  3  p.m.  of  the  28th  hurricane  warnings  were  ordered 
displayed  and  disseminated  on  the  Gulf  Coast  from  New 
Orleans,  La.,  to  Pensacola.  Fhi.  The  message  read  as 
I0II0WS : 

Hoist  hurricane  warnings  3  p.m.  New  Orleans  to  Pensacola. 
Tropical  storm  center  near  Lat.  26°  and  Long.  88°  and  moving 
northward.  Dangerous  winds  late  tonight  and  Wednesday. 
The  storm  center  will  probably  strike  the  coast  near  or 
immediately  east  of  the  mouth  of  the  Missi-ssippi  River,  Ad- 
vise all  interests. 

Of  especial  importance  and  helpfulness  to  the  fore- 
caster in  the  preparation  of  the  advices  and  warnings  con- 
cerning this  storm,  which  from  the  time  of  its  formation 
in  the  eastern  Caribbean  Sea  to  the  time  it  struck  the 
mouth  of  the  Mississippi  did  not  pass  close  to  a  land  sta- 
tion, were  the  wireless  reports  received  from  vessels  at 
sea.  Wiile  no  one  of  these  vessels  reported  from  the  im- 
mediate storm  center,  yet  the  reports  were  invaluable  in 
that  they  permitted  the  center  to  be  located  a])proxiniately 
twice  each  dav. 


.Si'KciAL    Coi:i:esi'()NI)EN(  E 

The  jjosition  of  an  engineer  in  relation  to  cntract 
awards  to  be  nuule  by  a  city  council  is  not  always  ])leasant 
and  unless  he  has  backbone  is  liable  to  become  humiliat- 
ing. A  shining  example  of  how  one  engineer  dominated 
the  situation  comes  from  Ottawa,  Out.,  in  connection  with 
the  award  of  contracts  for  improving  the  water-sn]iply 
of  that  city  by  building  a  pumping  station  on  T.emieux 
Island,  in  the  Ottawa  River,  and  laying  a  force  main  from 
there  to  the  mainland,  crossing  the  river  channel  on  a 
bridge  in  order  to  avoid  the  dangers  of  a  submerged  pipe 
line  beneath  Nepean  Bay. 

The  plans  for  the  work  in  question  were  drawn  .-;oine 
months  ago  by  J.  B.  McRae,  of  Ottawa,  in  consultation 
with  Messrs.  Lea,  of  Montreal.  The  longest  item  in  the 
recent  contract  letting  was  for  pipe.  Mr.  McRae  recom- 
mended that  the  contract  for  this  be  awarded  for  $1(t4.400 


to  Laurin  c\'  Lcitrli.  who  jiroposed  to  u.se  welded  lock- 
bar  pipe.  This  bid  was  $2;>,000  above  the  lowest  bid. 
which  was  for  an  electric-welded  pipe,  and  it  was  also 
higher  than  a  bid  for  riveted  pipe.  The  recommendation 
to  award  the  contract  to  the  highest  of  the  three  bidders 
caused  much  discussion  and  bickering  among  the  alder- 
men, but  ^Ir.  McRae  won. 

But  it  was  in  the  award  of  contracts  tor  the  electrical 
part  of  the  pumping  equipment  that  McRae  showed  the 
stiffness  of  his  backbone.  He  had  advised  the  acceptance 
of  the  bid  of  the  Canadian  Westinghouse  Co.  for  two 
motors,  switch  gear  ami  transformers  at  a  total  of  $37,765. 
The  meat  of  a  Icngtby  discussion  on  this  subject  was  as 
follows : 

Mr.  McRae — 1  have  siven  this  matter  careful  consideration. 
I  am  convinced  that  these  motors  are  the  best  for  the  purpose 
for  which  "we  want  them.  Fortunately,  they  are  the  cheap- 
est. ,  ,  .  I  am  acting  in  the  city's  best  interest  in  recom- 
mending them  as  I  have.  If  you  do  not  think  so,  I  am  quite 
leady  to  step  down  and  let  someone  else  do  the  work.  It  is 
;i   matter  of  principle  on  my  part. 

Alderman  Meier — Do  you  mean  that  you  will  resign  if  we 
do   not  accept  these   recommendations 

Mr.  McRae — Yes.  I  have  seen  so  many  engineers  get  into 
trouble  by  giving  in  on  one  point  and  then  on  another  that 
as  a  matter  of  principle  I  take  the  full  responsibility  for 
the  recommendations  and  will   resign  if  they  .ire  voted  down. 

Mayor  Porter — The  City  of  Ottawa  has  lost  a  great  deal 
by  interfering  with  its  engineers.  My  principle  is  to  give 
him  a  free  hand  and  hold  him   responsible. 

This  settled  it,  and  the  recommendations  were  unani- 
mously adopted. 

The  contract  for  pumps  went  to  i]scher-Wyss  (Zurich, 
Switzerland)  for  $10,900,  with  an  alternative  tender 
of  $15,600  for  ])umps  from  the  Boving  Hydraulic  and 
Engineering  Co.  Contracts  for  valves,  specials,  trench- 
ing and  pipe-laying  and  a  reinforced-<oncrete  arch  bridge 
(the  latter,  $43,5o7)  brought  the  total  awards  up  to  about 
$375,000.  Other  contracts  to  he  let  will  bring  the  cost 
of  the  "overland  pipe"  water-su])ply.  a,«  this  project  is 
called,  up  to  about  $500,000. 

It  may  be  added  that  this  is  the  fifth  (Jttawa  water-sup- 
ply project  during  the  past  few  years,  the  voters  having 
defeated  bond  issues  for  a  near-by  lake  gravity  supply 
and  for  a  mechanically  filtered  supply  from  the  Ottawa 
River,  both  after  plans  by  Allen  Hazen  ;  and  changes  of 
city  admini.stration  having  killed  the  expensive  Binnie- 
Houston  (London,  England)  project  for  a  distant-lake 
gravity  .sup]dy  and  the  subsequent  modified  Ottawa  River 
liltered  supply.  The  present  scheme  is  the  outcome  of  a 
threatened  50%  tire-insurance  rate  increase,  followed  by 
efforts  of  the  insurance  interests  and  local  board  of  trade. 


Bxtra->Vork  Clauseii  in  the  contract  for  the  Broadway 
subway  between  38th  and  51st  streets  caused  a  recent  dis- 
agreement between  the  Public  Service  Commission  and  the 
Board  of  Estimate  and  Apportionment.  The  contract  for  this 
section,  recently  awarded  to  the  Holbruok,  Cabot  &  Rollins 
Corporation  for  $3,740,913,  contained  a  clause  permitting  the 
chief  engineer  of  the  commission  to  agree  with  the  contractor 
for  extra  work  not  provided  for  in  the  contract,  either  on  the 
basis  of  unit  prices  or  a  lump  sum.  The  Board  of  Estimate 
lefused  to  approve  the  contract  unless  the  clause  permitting 
a  lump-sum  allowance  were  striken  out.  As  the  contract 
between  the  Public  Service  Commission  and  the  contracting 
firm  had  already  been  signed,  counsel  for  both  the  contractors 
and  the  commission  denied  the  right  of  the  Board  of  Estimate 
to  alter  the  terms  of  the  contract  and  appealed  to  the  Supreme 
Court  for  a  writ  of  mandamus,  ordering  the  Board  of  Estimate 
to  give  its  consent  unconditionally.  This  writ  was  granted 
by  the  court  and  complied  with  by  the  board.  An  informal 
agreement  was  made,  however,  between  the  board  and  the 
commission,  under  which  the  latter  will  confer  with  the 
board  before  approval  of  any  lump-sum  extra  allowances 
exceeding   fi   per  cent,    of   the   amount   of  the   contract. 


O.I. 
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Imii  roiM.VL  0()i;i;i:si'()Niii;.\(K 

Koll(iuin,!i  tin'  •iiMUTiil  sessions  of  the  InliM-iKitiuiiiil  Kn- 
jiuii'iTiiij;  Coii>;ross  i>\\  tlie  oiiuiiiiiy-  day,  which,  as  rrporti'd 
last  week,  wuir  devoted  to  the  Panama  Canal,  the  separate 
iiieetiniis  of  the  ten  sections  of  the  conf^ress  be^an  on 
'i'ucs.hiy  niorninij,  Sept.  "-'1. 

The  most  hiryely  attended  sections  were  Waterways  and 
Mechanical  Kngiuecrinj;-,  in  eacli  ol'  which  an  audience  of 
150  or  more  was  nsnally  present.  The  atteinlance  in 
jMaterials  and  in  .\a\ai  Arcliitccturc  was  coniparat  i\ely 
small,  yet  in  these  an  audience  of  MO  to  •'>()  was  present 
most  of  the  time. 

Beside  the  850  mend)ers  registered,  thei'e  was  a  larfje 
attendance  by  tlie  younger  engineers  of  San  l''rancisi(i 
ami  vicinity  and  by  engineering  students  ti'oni  the  uni\cr- 
sities  of  California  and  Leland  Stanford,  Jr.,  the  engi- 
neering departments  of  which  suspended  regular  work 
for  the  week  to  ])erniit  both  instructors  and  stu<lents  to 
attend  the  congress. 

Turning  now  to  the  2;iO  papers  at  the  congress,  the  au- 
thors had  been  requested  to  summarize  current  practice 
in  the  fields  covered  and  to  review  the  changes  of  the  past 
ten  or  fifteen  years. 

The  plan  of  procedure  adojited  was  to  present  the  pa- 
pers before  the  section,  u.sually  by  extended  abstract,  but 
oci'asionally  by  title  only.  This  was  followed  by  such 
written  discussions  as  had  been  received,  often  by  reading 
the  name  of  the  contributor  only,  and  the  balance  of  the 
time  was  devoted  to  general  discussion,  hi  the  final  pub- 
lication only  such  portions  of  the  discussions  will  be 
printed  as  are  deemed  to  be  of  permanent  value. 

Section  II :  Watekways  and  Irkiuation 
The  two  sessions  of  this  section  on  Tuesday  took  up  ten 
jjajjers  on  the  Panama  Canal  in  addition  to  tho.se  read  in 
the  general  session  on  the  opening  day.  The  authors  of 
the  papers  were  Generals  Goethals,  Hodges  and  Sibert, 
and  Messrs.  W.  G.  Condier,  S.  B.  Williamson,  Henry 
Goldmark,  L.  D.  Cornish,  E.  C.  Sherman,  T.  B.  .Mon- 
niche  and  R.  H.  W'hitehead.  General  (loethals  described 
the  work  of  dry  excavation  carried  on  thietly  in  the 
Culebra  Cut,  under  the  late  Col.  D.  D.  Gaillard,  in  whose 
honor  the  cut  has  been  renamed.  The  other  authors  each 
described  the  work  that  was  under  his  special  direction. 
Panama  Canal  papers  were  also  presented  before  at  least 
four  other  sections.  Thus,  in  the  section  Municipal  En- 
gineering three  jiapers  were  read  describing  the  work 
of  cleaning  up  the  cities  of  the  Canal  Zone,  the  authors 
being  H.  \Y.  Durham,  of  New  York  City,  and  George  il. 
Wells  and  Col.  Charles  F.  Ma.son,  of  the  Canal  Zone. 

In  the  Railway  Section,  Lieut.  Frederick  Mears  de- 
scribed the  rebuilding  of  the  Panama  R.R. ;  in  the  Jle- 
I  hanical  Engineering  Section  there  was  a  paper  on  the 
permanent  shops  for  the  canal :  in  the  Electrical  F]ngi- 
p.eering  Section,  Edward  Schildhauer  took  up  the  electrical 
and  mechanical  installations :  and  in  the  Marine  Engineer- 
ing Section,  Admiral  H.  H.  Rousseau  described  the  dry- 
docks,  wharves  and  terminals,  and  W.  F.  Beyer  the  aids 
to  navigation. 

On  Wednesday  morning  the  Waterways  Section  took 
up  four  papers  on  the  general  subject  of  waterways,  the 
authors   being  Gen.    William   H.    Bi.\l)y :    Colonels    Riclie 


and  lhiit>.  of  the  Coip.-  of  l-jigincers.  United  States 
.\rmy  ;  and  C.  A.  .lolles,  of  Midland.  In  the  afternoon 
the  entire  .session  was  devoted  to  a  long  and  valnalili 
paper  on  "Flood  Control,"  by  Gen.  II.  M.  Chittenden. 
This  was  an  adniiiiil)!.'  summary  of  the  problems  of  river- 
ll.iod  control  in  Ihc  I'nited  States,  with  descriptions  of  the 
problems  ])resented  by  nine  im])ortant  rivers  and  the  meth- 
ods proposed  for  sidution  in  each  ca.se.  This  paper  alone, 
with  the  discusshiu  upon  it,  is  so  valuable  that  every  engi- 
neer interested  in  IIoimI -pi-cxcntion  work  would  do  well  to 
oiitain  the  \(ilunic  of  tiie  congress  prociedings  contain- 
ing it. 

Other  papers  at  tins  session  were  on  the  flood-control 
problem  in  Cliina,  by  Chai-les  1).  Jameson,  and  two  j)apers 
describing  ri\ci-  and  harbor  improvement  works  in  Italy 
and  in  Japan. 

The  four  remaining  sessions  of  Section  II  were  de\ote(l 
to  papers  on  Irrigation,  of  which  there  wen^  Hi.  It  is 
doubtful  if  thei-e  has  e\er  been  in  the  history  of  engineer- 
ing a  better  symposium  on  irrigation  work  than  these 
papers  furnish.  The  nund)er  of  leading  irrigation  engi- 
neers ])resent  at  the  congress  made  the  discussions  active 
and  ])rolitable.  Several  of  the  papers  de.scribed  foreign 
practice  in  irrigation,  in  Italy,  Spain  and  the  Argentine 
Republic.  It  is  noteworthy  that  the  uniform  rcjiort  from 
all  these  countries  w'as  that  the  investments  in  large  works 
for  the  storage  and  distribution  of  water  had  almost  in- 
variably proved  unprofitable.  The  experience  in  these 
countries  and  in  the  successful  irrigation  work  in  Canada 
and  Australia  showed  that  the  irrigation  fanner  must  be 
given  financial  aid  to  ])re])are  his  land  for  irrigation  or  it 
will  be  impossible  to  rapidly  colonize  irrigation  projects 
with  permanent  settlers. 

Section   III:     Municipal   En(;inhkking 

This  section  had  live  sessions,  opening  its  work  with  a 
paper  on  city  planning,  by  Nelson  P.  Lewis,  of  New  York 
City.  This  was  followed  by  papers  on  Ijondon  traffic, 
by  Sir  Albert  Stanley,  and  on  the  transit  problem  in 
American  cities,  by  W.  F.  Reeves,  of  the  New  York  In- 
terborough  Co.  In  the  discussion  upon  these  papers  M. 
M.  O'Shaughnes.sy,  City  Engineer  of  San  Francisco,  who 
presided  at  the  section  meetings,  said  that  San  Francisco's 
municipal  street-railway  system  had  cost  abont  $250,000 
per  mile  of  double-track  road.  It  had  been  estimated 
that  under  tiie  conditions  in  San  Francisco,  elevated  i-ail- 
ways  would  cost  about  $800,000  per  mile  and  subways 
about  $0,500,000.  San  Francisco  has  expended  about 
$5,000,000  in  building  its  municipal  street-railway  sys- 
tem which  has  about  40  miles  of  track. 

On  Wednesday  this  .section  took  up  three  papers  on 
water-supply  and  two  on  sewage.  On  Thursday  the  entire 
day  was  devoted  to  seven  papers  on  roads  and  pavements, 
the  authors  being  from  France,  England  and  Argentine, 
as  well  as  from  the  United  States.  Notable  among  these 
papers  was  one  by  James  E.  Howard,  the  well-known  test- 
ing engineer,  describing  his  investigations  into  the  stresses 
produced  in  pavements  by  temperature  changes  and  by 
traffic. 

A  paper  by  Dr.  A.  C.  Humphreys,  President  of  Ste- 
vens Institute,  on  public-  utilities,  opened  the  session  on 
Thursday.  Doctor  Humphreys  expressed  in  characteris- 
tic fashion  his  well-known  opposition  to  numicipal  own- 
ership of  gas  and  electric  utilities,  although  he  admitted 
that  a  municipalitv  shoulil  own  its  works  for  water-supply 
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and  sewage.  The  qiiestion.s  of  nuuiicipal  ownership  and 
state  control  of  public  utilities  are  burning;-  questions  ou 
the  Pacific  Coast,  and  there  was  prompt  and  pointed  dis- 
cussion of  Doctor  Ilmnphrey's  paper.  But  for  tlie  arrival 
of  the  luncheon  hour,  this  discussion  would  have  l)cen  pro- 
long^ed  indefinitely. 

Among  other  noteworthy  jjapers  in  this  section  were  a 
summary  of  municipal  fire-i)rotection  methods,  by  John 
R.  Freeman ;  a  pa])er  on  "Arch  Bridges  ol  Hooped  Cola- 
crete  with  Cast-Iron  Hcinforcenieut,"  by  Fritz  von  Em- 
perger,  of  Vienna;  and  "Soliditit-Concrete  Roads  in 
Italy,"  by  Doctor  Luiggi,  of  llomc. 

Doctor  Luiggi's  paper  describes  recent  road  construc- 
tion in  Italy  with  a  concrete  made  from  a  new  kind  of 
cement  produced  by  the  Portland  Casalesi  Co.,  of  Genoa. 
It  is  claimed  that  this  differs  from  portlaud  cement  in 
tiiat  it  forms  a  chemical  combination  with  the  sand  ;iiid 
gravel  with  which  it  is  mixed  to  form  concrete,  so  that 
ihe  resulting  concrete  has  double  the  compressive  strength 
of  concrete  made  from  portland  cement.  Some  of  these 
'•Soliditif  concrete  roads  near  Alexandria  and  Casale 
have  been  in  service  for  five  years  and  under  a  heavy  traf- 
fic are  said  to  show  a  wear  of  only  iV  in-  to  %  in.  per 
annum.  The  cost,  however,  is  .$2  to  $2.3o  per  sq.yd. 
Section  IV:  Railway  Encimckiiixc 
A  remarkable  paper  by  AVilliam  Barclay  I'arsous,  of 
Xew  York,  opened  this  section.  It  was  a  study  of  rail- 
ways and  railway  development  in  all  countries  of  the  world 
and  contained  statistics  of  railway  development  of  a  sort 
that  have  never  before  been  compiled — at  least  by  an  au- 
thority competent  to  sift  and  analyze  official  statistics  in 
the  interefit  of  accuracy.  These  statistics  covered,  among 
other  things,  mileage  at  different  periods,  growth  in  size 
(if  locomotives  and  cars  relative  to  safety  of  railways  in 
different  countries,  railway  gages  of  the  world,  volume 
of  passenger  and  freight  traffic,  extent  of  government  own- 
irship  and  state  raihvay  control  in  the  United  States. 

The  remaining  pa])ers  at  the  opening  session  went  far 
to  justify  the  international  character  of  the  congress, 
for  they  dealt  with  railways  in  South  America,  Italy,  In- 
dia, China,  Russia  and  the  Dutch  East  Indies. 

At  the  following  session  a  paper  by  John  F.  Stevens. 
"Economic-  Considerations  in  the  Building  of  New  Lines," 
was  first  on  the  list,  and  papers  on  railway  location,  l)y 
William  Hood,  chief  engineer  of  the  Southern  Pacific, 
famous  throughout  the  West  for  hi::,  ability  as  a  locating 
engineer,  and  by  David  Wil.son,  of  South  Africa,  followed. 
Then  came  three  papers  on  tunnels  in  the  United  States, 
Italy  and  Switzerland.  The  first  of  these,  by  Charles  S. 
Churchill,  of  the  Norfolk  &  Western,  was  a  valuable 
review  of  recent  American  practice  in  tunnel  driving. 

Among  the  noteworthy  papers  at  the  sessions  on 
Thursday  were:  "American  Railroad  Bridges,"  by  J.  E. 
(ireiner;  "Recent  Locomotive  Development,"  by  George 
R.  Ilender.son,  of  the  Baldwin  Locomotive  W^orks:  and 
■■Railroad  Terminals,''  by  B.  F.  Cresson,  Jr.  At  the  clos- 
ing session  on  Friday,  tw'o  papers  on  "Electric  ^iotive 
Power  for  Railways,"  by  E.  H.  McHenry  and  William 
Hood,  and  a  ]iaper  on  "'Signals  and  Interlocking."'  by 
Charles  Hansel,  were  ))resented. 

Section  V:  Materials  of  Engineehixu  Constuuction 

The  attendance  was  small  and  discussion  limited.    The 

opening  session  was  devoted  wholly  to  timber,  five  papers 

l)cing  dealt  with.     At  the  next  session,  concrete  was  the 


chief  subject  considered.  Prof.  Alfred  H.  White,  o( 
Michigan  LTniversity,  described  tests  to  determine  changes 
of  volume  in  concrete.  Bertram  Blount,  the  English  au- 
thority on  cement,  discussed  the  probable  life  of  concrete 
made  from  modern  cement,  concluding  that  if  properly 
made  such  structures  should  last  until  obsolete. 

Wednesday  morning's  session  opened  with  a  paper, 
"The  (Outlook  for  Iron,"  by  Prof.  James  F.  Kemp,  in 
which  he  concluded  that  while  the  sources  of  rich  iron 
are  all  being  rapidly  exhausted,  there  is  low--grade  iron 
ore  enough  to  supply  the  world  for  many  centuries.  Dr. 
J.  A.  L.  Waddell  discussed  the  use  of  alloy  steel  in  bridge 
work  and  concluded  that  at  present  prices  of  alloy  steel 
there  are  several  kinds  of  high-strength  steel  that  it  will 
l)ay  to  adopt  For  long-span  bridge  work.  Nickel  steel 
was  used  in  the  Municipal  Bridge  at  St.  Louis  at  an  ex- 
cess cost  over  carbon  .steel  of  l.G5c.  per  lb.  and  is  being 
used  for  the  trusses  of  the  suspended  span  and  channel 
arms  of  the  cantilevers  of  the  Quebec  Bridge.  Mayari 
steel — a  chrome-nickel  steel  with  an  ultimate  strength  of 
8.5,000  to  100,000  lb.  per  sq.in.— is  being  furnished  by 
the  Pennsylvania  Steel  Co.  for  the  new  Mississippi  River 
Bridge,  at  Mem]ihis.  The  new  Ohio  Bridge  for  the 
Chicago,  Burlington  &  Quiucy,  at  Metropolis,  111.,  is  to 
l)e  built  of  silicon  steel,  which  has  an  ultimate  strength 
of  about  80,000  lb.  and  a  yield  point  of  about  45,000  lb. 
The  material  cost  about  i/^c.  per  lb.  more  than  carbon  steel 
and  the  shopwork  about  0.15c.  more. 

The  life  of  wood  and  of  concrete  in  docks  and  piers 
was  the  subject  of  a  paper  by  Harrison  S.  Taft,  of  Seattle. 
In  this,  valuable  data  on  creosoting  practice  were  given. 

In  the  sessions  ou  Thursday,  papers  on  copper,  alu- 
minum, alloys  and  testing  of  materials  were  considered. 

Sectiox  VI:  ^Mecha.vical  Exgineeeing 

Here,  interest  in  the  pajjers  and  active  discussion  were 
maintained  throughout.  A  series  of  valuable  papers  on 
foundry  work,  forging-and  machine-shop  practice  occupied 
the  first  two  sessions.  The  session  on  Wednesday  took 
up  two  papers  on  internal-combustion  engines  and  two 
on  steam  turbines. 

The  climax  of  this  section  was  reached  in  the  session 
on  Thursday  devoted  to  water-power  development,  a  sub- 
ject of  intense  interest  on  the  Pacific  Coast.  Two  papers 
(ill  livdraulic  turbines,  by  Doctor  Zoelly,  of  Zurich,  and 
Arnold  Pfau,  of  the  Allis-Chalmers  Co.,  and  a  paper  on 
impulse  waterwheels  by  W.  A.  Doble,  of  San  Francisco, 
were  summaries  of  present-day  practice  by  high  author- 
ities in  the  field.  Other  papers  at  the  session  were  on  the 
general  subject  of  hydraulic  power  de\elopment,  by  J.  D. 
Galloway,  of  San  Francisco,  and  Canadian  hydraulic 
power  development,  by  Charles  H.  Mitchell,  of  Toronto. 

Sectiox  VII  •.   Electiucai.  Engineering 

The  subjects  considered  related  rather  to  the  applica- 
tions of  electricity  than  to  the  technicalities  of  electrical- 
engineering  design.  Four  of  the  papers  related  to  the 
economic,  social  and  industrial  effect  of  electric-current 
distribution  and  electric  motive  power.  A.  L.  De  Leeuw 
discussed  the  effect  of  the  electric  motor  on  the  design 
of  machine  tools.  A  remarkable  analysis  of  the  stresses 
in  the  connecting-rods  and  parallel  rods  of  the  electric 
locomotives  used  in  the  Pennsylvania  tunnel  at  New  York 
City  was  presented  in  a  pajicr  by  G.  M.  Eaton,  of  the 
Westinghouse  Electric  Co.     Prof.  A.  F.  Ganz,  of  Stevens 
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Institute,  (li.scussecl  the  effect  of  electrolysis  on  engiiiccr- 
iiiif  structures  and  showed  that  every  effort  should  he  made 
to  hinder  the  passage  ol'  return  current  through  the  earth. 
Other  papers  discussed  electric  welding,  the  production 
of  high  iH'rnu'ahility  in  iron  and  electric  illuniinants. 
In  the  hitter  i)aper,  liy  S.  TT.  Blake,  of  the  General  Elect  rit 
Co.,  it  was  stated  that  the  present  high-efficiency  incan- 
descent lainj)  ])roduces  about  six  tinie.s  as  nuich  light  from 
a  given  cN|H'n(litui-c  of  clci-trir  energy  as  the  iirst  incan- 
descent hunps  u.^cd. 

SiocrioN  Vlll:   Mixixu  Kxtii.\i:i:iiiN(; 

Tile  first  session  of  this  section  was  devoted  ciiictiy  Id 
half  a  dozen  ])apcrs  on  the  valuation  <>(  mines  of  different 
sorts.  "Mine  Safety  and  Workmen's  Compensation"  wa.- 
the  title  of  a  paper  by  Herbert  JI.  Wilson,  long  connected 
with  the  Federal  Bureau  of  ilines.  Jline  finance  was  the 
chief  subject  taken  up  at  the  second  session,  and  at  the 
third  session  the  organization  of  mining  companies  and 
mine  inspection  were  the  main  tojjii-s. 

Section  1.\:     MEXALLi'ifGY 

Wliile  the  previous  section  had  only  14  papers  on  its 
schedule,  the  Metallurgy  Section  had  37.  The  first 
day's  session  was  devoted  to  iron  and  steel,  seven  papers 
being  presented  under  the  general  editorship  of  Dr.  Henry 
M.  Howe.  A  ])a]>er  on  electric  metallurgy,  by  E.  F.  Roe- 
ber,  concluded  tliis  sessi(m. 

At  the  following  two  sessions  13  papers  on  copper  metal- 
lurgy, edited  Ijy  E.  P.  Mathewson,  manager  of  the  Ana- 
conda ilining  Co.,  were  presented.  On  Friday  morning 
five  papers  on  gold  and  silver,  under  the  general  editor- 
sliip  of  C.  W.  ilerrill,  of  San  Francisco,  and  in  the 
afternoon  two  papers  on  zinc,  edited  by  W.  R.  Ingalls, 
Editor  of  the  Engineering  and  Mining  Journal,  and  a 
]3aper  on  lead,  Ijy  Dr.  H.  0.  Hoffman,  of  the  Massachusetts 
Institute  of  Technology,  were  considered.  At  the  closing 
session  fuels  was  the  main  theme,  the  papers  being  edited 
by  Prof.  C.  H.  Fulton,  of  Case  School,  and  the  subjects 
covered  including  pulverized  coal,  gas  producers  and  sur- 
face coml)ustion. 

Section  X:    Naval  AiiCHiTECTiiiE  and  Mauixe 

lOxGIX-EEIilXCi 

This  section  had  a  full  jirogram,  witli  30  papers  covering 
a  wide  range  of  suljjects.  Admiral  I).  W.  Taylor,  Chief 
(if  the  Bureau  of  Construction,  United  States  Navy,  was 
the  author  of  the  opening  paper  on  "Ship  Design,  Resist- 
ance and  Propulsion."  Ocean  freighters  were  discussed 
Ijy  Ernest  H.  Rigg,  of  the  New  York  Shipbuilding  Co.. 
and  lake  freighters,  liy  Prof.  Herl)ert  C.  Sudler,  of  Ann 
Arbor. 

Wednesday  morning's  session  was  devoted  to  naval  ves- 
sels. At  the  afternoon  session  marine  boilers  and  steam 
turbines  were  the  chief  topics.  On  the  following  day 
freight-handling  methods  and  marine  terminals  were  con- 
sidered, the  authors  of  the  papers  including  F.  H.  Cooke, 
of  the  Panama  Canal  staff:  H.  ^IcL.  Harding,  of  New 
York  City ;  and  D.  B.  Rushmore,  R.  H.  Rogers  and  James 
A.  Jacksou,  of  the  General  Electric  Co. 

On  Friday  the  subjects  covered  included  fuel  oil,  tlic 
Diesel  engine  and  dry-dock  construction. 

Whoever  attempts  to  partition  off  the  engineering  pro- 
fession or  its  work  into  any  small  number  of  compart- 
ments soon  finds  some  important  branches  which  won't 


tit  anywhci'c.  Those  wlio  jilanned  the  congress  ])rogram 
solved  this  difiiculty  by  bunching  under  "Miscellaneous" 
the  paper  in  certain  special  fields  which  were  too  few  for 
a  section  by  themselves.  The  opening  session  of  this 
section  was  devoted  to  four  jtajjers  on  aviation,  and  the 
following  session  to  refrigeration.  At  the  third  session 
the  time  was  divided  lietween  agricultural  engineering  and 
engineering  education,  the  contrii)utors  to  the  latter  be- 
ing Dr.  (Jeorgc  I*".  Swain  and  President  Ira  N.  Hollis.  A 
symposium  in  I  f  jiarts  on  engineering  in  Chile  was  also 
scheduled  for  this  session.  Efficiency  engineering,  with 
two  papers,  and  iieating  anil  ventilation,  with  three  papers, 
wound  up  the  work  of  the  section. 

IvM  riisioNs   ANu   Social    Evicxts 

The  technical  cxcursicms  in  connection  with  the  con- 
gress were  scliednlcd  for  the  three  days  preceding  its  o])en- 
ing  and  included  visits  to  an  extended  list  of  engineering 
works  both  in  San  Francisco  and  a  considerable  distance 
away.  A  large  pro])ortion  of  the  visitors  took  part  in  these 
excursions.  During  the  congress  week  a  recejition  was 
held  at  the  Palace  Hotel  on  .AJonday  evening.  On  Thurs- 
day afternoon  a  lawn  party  was  gi\en  at  the  University 
of  California.  A  banquet  at  the  Palace  Hotel  on  Friday 
evening  was  the  culminating  social  event  of  the  week. 
Many  of  the  Eastern  visitors  left  on  Saturday  afternoon 
for  the  return  excursion  via  the  Canadian  Pacific  Ry., 
\  isiting  numerous  Canadian  power  plants  and  irrigation 
works  on  the  way.  Tho.se  remaining  in  San  Francisco, 
with  many  of  their  hosts,  enjoyed  an  excursion  around 
the  waterfront  and  bay  on  Saturday  afternoon,  through 
the  courtesy  of  the  State  Harbor  Commission,  of  which 
Jerome   Newman   is   chief   engineer. 

It  may  be  noted  in  conclusion  tluit  the  .secretary  of  the 
congress,  W.  A.  Cattell,  Foxcroft  Building,  San  Fran- 
cisco, will  book  subscriptions  for  the  congress  "proceed- 
ings" while  further  written  discussions  upon  the  papers 
are  being  received  and  edited. 


C fei© Sim H call  IE,3mgnira©©ir&E5i^ 

sitl  ColtmsinilbEa  \LJEaa^©B=sntt§^' 

Courses  leading  to  the  degree  of  Chemical  Engineer 
liave  been  ottered  in  the  Department  of  Chemistry  of  Co- 
lumbia University  for  ten  years  but  the  trustees  have  es- 
tablished a  Department  of  Chemical  Engineering  upon 
the  same  plane  of  importance  in  the  Columbia  Graduate 
Engineering  School  as  the  Mining,  Civil,  Electrical  and 
ilechanical  Engineering  departments.  The  head  of  the 
new  department  is  il.  C.  ^^'hitaker,  who  has  been  pro- 
fe.ssor  of  clienncal  engineering  at  Columbia  for  five  years. 

The  new  chemical-engineering  laboratories  which  were 
recently  installed,  where  the  students  are  taught  to  use 
engineering  methods  and  engineering  appliances  in  the 
>tudy  and  development  of  chemical  industries,  have  been 
provided  -with  still  further  equipment  during  the  past 
summer.  These  laboratories  are  equipped  with  apparatus 
to  illustrate  the  various  fundamental  operations  of  chem- 
ical and  electro-chemical  processes  and  to  apply  funda- 
mental principles  to  industrial  problems.  Research  may 
be  conducted  here  on  such  a  scale  as  to  establish  the  de- 
pendable engineering  data  necessary  for  intelligent  and 
accurate  process  design.  The  regi.stration  in  this  depart- 
ment reached  a  total  of  81  during  the  past  year. 
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The  i-oiiuiiitti>L>  calls  lur  biaL-iiig  to  ])rote('t  sides  of 
vock  exits,  uot  everywhere  but  only  "where  the  stratifica- 
tion of  the  rock  and  its  unsound  character  render  a  move- 
ment or  falling  of  rock  fragments  at  all  likely."  The  brac- 
ing should  be  independent  of  the  street  falsevi^ork,  "so  that 
the  safety  of  the  latter  should  not  be  im[)aired  by  such 
movements  of  rock." 

Risk  Can'xot  Be  Ehminatbd 
The  committee  dwells  on  the  impossibility  of  eliminat- 
ing all  risk  in  work  of  the  character  of  subway  excava- 
tion. Its  recommendations  are  described  as  intended  only 
to  reduce  the  risk.  The  committee  fails  to  state  the 
fact  that  this  risk  has  heretofore  not  been  reeognizetl  Ijy 
the  city  officials. 

Two  blanket  recommendations  are  made  which  relate  to 
risk  in  general  rather  than  to  specific  defects  or  weak- 
nesses. 

Eeduce  Falsework  and  Street  Speeds 
In  several  places  the  committee  found  long  sections  of 
timbering  where  excavation  was  completed  but  steel  erec- 
tion had  not  been  begun.     In  one  case  there  was  a  3,000- 
ft.  length  of  this  kind. 

We  believf  that  it  i.s  uiint-eessary  tn  assume  the  risk 
inseparable  from  such  Iouk  stretches  of  temporary  supports 
for  the  sti'eet  surface,  and  that  in  the  interest  of  safety  ta 
street  trattic  a  limit  should  be  placed  on  the  extent  of  con- 
tinuous temporary  structure. 

While  maintenance  of  street  traffic  is  tlie  characteristic 
element  of  the  subway  work  now  in  progress,  the  com- 
mittee thinks  that  a  limit  should  he  ])laced  on  loads  and 
speeds,  now  wholly  unrestricted.  After  the  recent  acci- 
dents the  ]3(jlice  established  such  traffic  restrictions  (maxi- 
mum weight  of  vehicle,  10  tons  loaded;  maximum  speed, 
8  mi.  per  hr.)  on  streets  where  the  roadway  is  on  tempor- 
ary support,  and  these  restrictions  the  committee  approves 
iiotli  for  the  present  and  for  contiiuied  use  throughout  the 
work. 


A  report  has  been  luatle  by  the  committee  of  municipal 
engineers  who  on  order  of  the  Jlayor  of  New  York  City 
made  an  emergency  investigation  of  timbering  in  subway 
excavations  immediately  after  the  colla.p.se  in  Broadway 
I'll  Sept.  25  (Engineering  News,  Sept.  30,  1915,  p.  662). 
The  committee  inspected  all  parts  of  the  subway  work 
where  the  street  surface  is  now  carried  on  other  than  per- 
manent steel  structures :  Broadway  from  12th  to  ;i9th 
St.,  the  Seventh  Ave.  line  from  34th  St.  south  via 
Varick  St.  and  West  Broadway  to  the  Old  Slip  tunnels, 
the  approach  to  the  South  Ferry  tunnel,  Canal  St.  east  of 
Broadway,  Flatbush  Ave.  (Brooklyn)  from  Dean  St.  to 
l*i"ospect  Park.  Eastern  Parkway,  Park  Ave.,  Lexington 
.\ve.  from  41st  to  53rd  St.  and  just  south  of  the  Harlem 
liiver,  59th  St..  138th  St.,  and  Southern  Boulevard  to 
Hunts  Point  Eoad. 

During  the  inspection  the  committee  made  \urious 
•ecommendations  to  the  engineers  of  the  Public  Service 
Commission.  These  recommendations  called  for  diagonal 
bracing  of  the  timbering,  for  shoring  of  walls  of  rock 
cuts  by  braces  independent  of  the  street  falsework  and 
for  other  improvements  not  disclosed. 

Timbering  Declared  Unsuitable 

The  report  describes  the  timbering  used  in  Broadwa}' 
from  26th  to  39th  St.  and  in  Seventh  Ave.  from  Com- 
merce St.  to  30th  St.  as  being  materially  different  from 
that  used  elsewhere,  and  inherently  unsuitable : 

The  most  conspicuous  feature  is  the  transverse  bents, 
which  are  commonly  composed  of  two  separate  bents,  the  top 
horizontal  member  of  each  of  which  consists  of  a  heavy 
I-beam  projecting  beyond  the  vertical  supports.'  These  beams 
are  not  connected  securely  with  each  other,  and  they  gen- 
erally do  not  extend  to  the  sides  of  the  cut.  There  was  little 
if  any  protection  against  the  overturning  of  these  beams  in 
case  of  a  longitudinal  shock  or  movement.  With  such  method 
of  construction  diagonal  bi-acing,  both  transverse  and  longi- 
tudinal, is  very  necessary,  but  we  believe  the  type  of  struc- 
ture originally  used  to  be  entirely  unsuitable  for  the  purpose 
for  which   it  was  designed. 

Diagonal  bracing  was  recommended  for  Broadway,  to  be 
))laced  in  towers  at  cross-streets  and  halfway  between, 
or  aixmt  every  100  ft.  The  purpose  of  this  is  to  "stiffen 
ihe  supporting  structure  and  tend  to  minimize  the  effect 
of  any  local  disturbance.'"  Occasional  use  of  "horizontal 
strut  bracing  to  the  sides  of  the  cut,  in  place  of  the  vertical 
diagonals,"  was  approved,  to  reduce  interference  with  erec- 
tion of  the  permanent  subway  steel. 

Other  sections  of  the  work  gave  little  opportunity  lor 
suggestions  or  criticisms.  "The  supporting  structure  is 
generally  well  designed  and  lias  been  erected  in  a  work- 
manlike manner."  Diagonal  bracing  was  jnit  in  orig- 
inally at  a  few  localities,  and  elsewhere  only  recently. 
The  committee's  report  is  very  general  in  its  references 
to  diagonal  bracing  and  fails  to  say  hcjw  much  bracing 
has  been  required. 


The  nine  engineers  who  had  the  chief  resi)onsibility  for 
the  planning  and  construction  of  the  Panama-Pacific  Ex- 
position were  awardccl  roi-nia!  lionors  by  the  Exposition 
Board  on  Sept.  24,  w  lien  cadi  was  presented  with  a  bronze 
plaque  inscribed: 

Presented  in  recognition  of  services  as  one  of  the  engineers 
of  the  Panama-Pacific  International  Exposition  by  its  Board 
of  Directors. 

The  plaques  were  presented  after  a  luncheon  given 
by  C.  C.  Moore,  president  of  the  exposition.  The  nine 
engineers  so  honored  were;  11.  1).  H.  Connick,  director 
of  works;  A.  H.  Markwart,  assistant  director  of  works; 
G.  L.  Bayley,  chief  mechanical  and  electrical  engineer; 
E.  E.  Carpenter,  chief  civil  engineer;  Shirley  Baker,  con- 
struction engineer;  H.  D.  Dewell,  chief  structural  engi- 
neer; William  Waters,  superintendent  of  construction; 
W.  ^1.  Johnson,  engineer  of  fire  protection,  and  L.  E. 
Leurev.  assistant  chief  mechanical  and  electrical  engineer. 
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I'viiorcss  with  tlir  activulcil-sluiliii'  iiictliod  ol'  sewage 
tlvatnuMit  at  Iloiistdli,  'I'cx.,  is  suininari/cii  U>v  lun/iiici'r- 
iiifl  .Xrirs  iin<!(M-  date  (W  Sept.  'i: .  \'.>\:>.  liy  K.  K.  Saiiils, 
f '  i  t  y  I'^i  1 1;  i  1  io(^  r,  as   follows  : 

AVc  iidw  have  one  laret;  uitivati'd-sludK.'  lank  in  upeia- 
llon  and  also  have  a  small  tank  about  12  in.  stiuart  and  s  It. 
di'.i).  with  a  Klass  front  and  a  small  tUtios  plate  in  the  bot- 
ton>  of  tank.  We  have  been  operating  our  laree  tank  (14,(1(10 
i;al.)  but  a  few  days  and  have  only  accumulated  5%  of  sludKc 
.so  far,  but  we  find  that  at  a  certain  time  of  the  day  oui 
sewage  carries  a  considerable  amount  of  solid  matter,  so  we 
sludKe  (luite  rapidly,  and  we  expect 
four  weeks  to  have  the  tank  running; 
Our    work    was    delayed    because    our 


re  able  to  build  up 
I'ithin  the  next  thre 
t    a    normal    conditi 


l)lci 


,  hich 


■d    d\ 


thv 


(ial- 


Tlit!  Arrowioc'k  Dam  across  tlio  Boise  llivijr  jiisi  aliovc 
Boise,  Idaho,  the  hijjhest  dam  in  the  world,  was  officially 
dedicated  with  appropriate  ceremonies  (m  Oct.  4.  This 
dam,  which  ia  on  the  Boise  project  of  the  United  States 
Keclaination  Seryice,  is  ."548.5  ft.  above  bedrock  and  about 
250  ft.  above  the  river  bed.  It  is  arched  in  ])lan  to  a 
fUi2-ft.  ladiiii*  and  a  l,OGO-ft.  length.  The  .section  is 
the  normal  gravity  type.  About  530.000  cn.yd.  of  C'y- 
ilopean  concrete  vras  used   in   the  constru(ttion. 


Sananftaify    ]E!ni^5rniee5rs    WaEaftedl 

.Sanitary  engineers  tiiroiigiioiit  the  country  will  be  in- 
terested to  know  that  a  chief  sanitary  engineer  and  an 
assistant  are  wanted  by  the  Illinois  State  Board  of  Health 
at  salaries  of  from  $250  to  .$500  and  $100  to  $250  ])er 
month;  that  they  are  to  be  selected  on  merit  from  who- 
soever wish  to  apply,  regardless  of  residence;  and  that 
although  an  ''examination"  of  candidates  will  be  held 
l)y  the  State  Civil  Service  Coniniissioii  it  will  iiol  be  of 
the  common  written  type. 

The.se  a])iiointments  result  frcmi  iicciit  legislative  au- 
thorization for  the  creation  of  a  sanitary  engineering 
bureau  in  the  State  Board  of  Health.  As  a  ])r(diminary 
to  such  action  I'aul  Hansen,  engineer  of  the  State  Water 
Survey  of  Illinois,  was  invited  to  study  the  situation 
and  was  granted  leave  of  absence  for  the  purpose.  Pre- 
sumably he  had  a  liiind  in  framing  the  following  speci- 
fications, just  aiinoiinccd  by  Dr.  St.  Clair  Drake,  secre- 
tarv  to  the  State  Hoard  of  Health: 


luties     will     involve: 
■  of  the  State   fioard 
anitary-englneerins 
include    examinations    of 


th. 


Minimum  ase,  .Id  yr.  .Sex.  mal 
Under  the  direction  of  the  exi  cutive 
of  Health,  responsible  charge  of 
bureau  of  said  board,  which  will 
projects  of  water-supply,  sewage,  garbage  and  other  wastes 
disposal,  city  and  rural;  drainage;  investigations  of  water- 
borne  diseases;  special  studies  relative  to  water  purification, 
sewage  and  wastes  disposal:  investigation  of  sanitary  con- 
ditions of  cities  and  rural  communities,  buildings,  summer 
resorts,  fair  grounds,  amusement  parks,  construction  camps, 
railroad    properties,    shipping   warehouses,    cold-storage    plants. 
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rendering  plants,  stockyards.  I'iu-tories.  schools,  etc..  etc.; 
examination  and  approval  of  plans  for  plumbing,  ventilation, 
heating-  and  liKhting  of  public  buildings  and  public  houses; 
furnishing  information,  counsel  and  advice  to  state,  city, 
county  and  township  authorities  on  matters  which  lend  them- 
selves to  engineering  treatment;  and  such  other  duties  as 
might  properly  be  expected  of  a  sanitary   engineering  service. 

Experience  and  Training;  Graduation  from  a  reputable 
engineering  school  in  either  a  sanitary,  municipal  or  civil- 
engineering  course  and  at  least  five  years  responsible  charge 
of  sanitary  engineering  work.  Preference  to  be  given  to 
applicants  having  previous  experience  in  state  board  of  health 
work  or  along  similar  lines  and  to  applicants  having  famil- 
iarity with    the  State  of   Illinois. 

The  examination  should  embrace  questions  relating  to  the 
following:  Experience  in  the  supervision  of  other  employees; 
reports  and  other  publications;  experience  as  expert  witness; 
knowledge  of  water-supplies,  sewerage  and  sanitary  condi- 
tions in  Illinois;  experience  in  reviewing  plans  for  water 
purification,  sewage  treatment,  and  city-cleaning  projects; 
experience  in  design  and  construction  of  water-purification 
and  sewage-treatment  projects;  and,  possibly,  membership  in 
engineering  and    technical    societies. 

For  tlie  po.sitiori  of  assistant  sanitary  engineer,  essen- 
tially tlie  same  education  is  reqnirefl,  ^nth  two  instead 
of  five  years'  practical  engineering  experience  and  witli 
less  extensive  experience  and  duties  in  general. 

An  "examination"  of  candidates  for  the  position  of 
chief  sanitary  engineer  will  he  held  hy  the  State  Civil 
Service  Commission  early  in  ISToveralier.  Applications 
for  the  position  will  he  received  nntil  Oct.  30,  191.5.  Eiir- 
thermore,  W.  R.  Rohinson,  secretary  State  Civil  Service 
Commission,  Springfield,  111.,  states : 

The  inquiry  will  be  unassembled  and  not  of  the  usual 
written  type.  Applicants  will  be  asked  to  forward  complete 
statements  of  their  qualifications  and  experience.  Their 
statements  will  be  verified  where  necessary,  and  those  who 
are  considered  qualified  for  the  position  will  be  called  to 
Illinois  for  a  personal  interview.  This  method  will  recom- 
mend itself  to  busy  men,  as  it  follows  the  methods  ordinarily 
used   by  private    concerns   in   selecting   employees. 


the  Isthmus  announced  tliat  the  canal  would  probably  not 
be  opened  for  traffic  until  Nov.  1.  At  the  time  of  the  dispatch 
there  were  already  90  vessels  tied  up  awaiting  the  opening, 
although  all  nearby  ports  had  been  warned  of  the  probaole 
delay   in   transit. 

An  En;!:ineer  on  the  Public  Service  Coinnii»»ion  of  Pennsyl- 
vania maj'  be  advocated  by  the  engineering  societies  of  the 
state  in  a  petition  to  Governor  Brumbaugh  to  fill  an  existing 
vacancy   in   that   way. 

TranNoontiiiental  Kndi(»  Teleiiliony  was  established  on  an 
experimental  scale  Sept.  .SO  by  the  American  Telegraph  and 
Telephone  Co.  T.  N.  Vail,  president,  talked  from  New  York 
with  J.  J.  Carty,  chief  engineer,  at  Mare  Island,  Calif.  The 
regular  wire  circuits  of  the  company  were  used  to  Arlington, 
Va.,  and  the  wireless  towers  of  the  United  States  Navy  were 
employed  there  and  at  Mare  Island.  The  conversation  was 
heard  by  one  of  the  company's  engineers,  stationed  for  ob- 
servations, at  Pearl  Harbor,  T.  H.,  4,600  miles  from  New  York. 
It  is  stated  by  the  telephone  company  that  no  new  principle 
is  involved  in  its  system  but  that  improved  sending  and 
i-eceiving  apparatus  have  been  developed  by  the  telephone 
company  in  connection  with  the  Western  Electric  Co.  (its 
manufactui-ing  associates)  and  the  research  department  of 
tlie    General    Electric   Co. 

The  Mtinicipiil  Bridge  at  St.  Louis  Over  the  Mississippi 
Rivei"  is  having  the  work  on  its  eastern  or  Illinois  approacli 
seriously  delayed  by  strikes.  The  city  had  agreed  to  do  the 
work  by  day  labor  and  to  employ  only  union  men,  but  trouble 
soon  developed  through  jurisdictional  disputes  among  the 
various  unions,  resulting  in  several  strikes.  Later  there  was 
a  demand  for  the  dismissal  of  an  assistant  superintendent, 
which  was  refused.  Press  reports  state  that  Mr.  Kinsey,  presi- 
dent of  the  Board  of  Public  Service,  has  declared  that  unless 
the  unions  stop  liampering  the  vrork  in  this  way  the  city  will 
be  foi'ced  to  let  the  work  to  a  contractor.  Mayor  Kiel  is  said 
to  have  told  the  union  leaders  that  if  the  construction  of  the 
approach  by  union  day  labor  under  the  Board  of  Public 
Service  has  to  be  abandoned  it  will  be  a  discredit  to  the 
unions  and  to   the   city  administration. 


]E.i?a®  FEo®dl°P5r®tlecliaiO)ira  IS 

The  problem  of  protecting  Erie,  I'eiin.,  against  destruc- 
tive floods  in  ilill  Creek  like  that  of  Aug.  3,  191.3,  was 
studied  for  the  City  Council  by  Farley  Gannett,  con.sult- 
mg  engineer,  Harrisburg,  Penn.  His  report,  rendered  la.st 
week,  recommends  a  concrete  conduit  (8,100  ft.)  and  a 
concrete  channel  (4,800  ft.)  through  the  city,  and  a  dry 
reservoir  of  52,000,000  cu.ft.  capacity  aliout  a  mile  above 
the  city,  which  can  be  built  for  $798,000  (without  land 
damages).  The  channel  and  conduit  are  to  carry  (i.OOO 
.u.ft.  per  sec,  which  is  half  the  greate.st  flow  of  the  flood 
of  Aug.  3.  The  conduit  is  horse.shoe-shaped,  18x14  ft. ; 
the  channel  has  sloping  side  walls  and  is  24  ft.  wide  on  the 
water  line  by  10  ft.  deep.  A,s  second  choice  a  project  with- 
out reservoir  is  presented,  costing  $917,000.  This  em- 
ploys a  conduit  of  12,000  ft.  capacity,  22x18  ft.,  and  a 
channel  30  ft.  wide  on  the  water  line  by  12  ft.  deep.  Di- 
version projects  are  reported  to  be  not  desirahle. 


Nine  Tunnel  ^\  orknieii  ^^  ere  Killed  by  an  express  train  on 
the  Philadelphia  &  Heading  R.H.  at  Phoenixville,  Penn.,  on 
Sept.  2.S.  A  gang  of  about  20  workmen  was  engaged  in  en- 
larging the  Black  Rock  Tunnel  when  the  train  passed  through. 

A  Fallluj;:  Steel  Uiieket  l<illed  a  workman,  on  Sept.  26  at 
the  new  Point-No-Point  power  station  being  erected  for  the 
Public  Service  Electric  Co.  of  New  Jersey.  A  gang  of  four 
men  was  hoisting  lumber,  utilizing  an  ordinary  dump  bucket, 
when,  according  to  report,  the  hoist  brake  slipped. 

The  I.,ateNt  Panama  Canal  Slide  continues  to  obstruct  the 
canal.  This  slide,  or  series  of  slides,  is  at  Culebra  near  Gold 
Hill  and  started  on  Sept.  18.  at  which  time  the  canal  was 
closed   to  trafhc.      T'nder  date   of  Oct.   4    cable   dispatches   from 


Mr.  Lloyd  Runkle  has  been  appointed  City  Engineer  of 
Tiffin,  Ohio,   to  succeed  H.  B.  Puffenberger. 

Mr.  C.  E.  Curtis,  M.  Am.  -Soc.  C.  E.,  Assistant  Engineer  on 
Grade-Elimination  Work  of  the  Nickel  Plate  R.R.,  in  Cleve- 
land, has  t^een  appointed  Superintendent  of  Buildings  and 
Gi'ounds  of  Cornell  University,   Ithaca,   N.   T. 

Mr.  John  A.  Heeler.  M.  Am.  Soc.  C.  E.,  has  resigned  as 
Vice-President  and  General  Manager  of  the  Denver  (Colo.) 
Tramway  Co.  He  will  remain  with  the  company  indefinitely 
in    an    advisory    capacity,    at    his    former    salary    of    $10,000    a 

Mr.  Frederick  W.  Hild,  Assoc.  Am.  Inst.  E.  E.,  formerly 
Manager  of  the  Portland  (Ore.)  Traction,  Light  and  Power  Co.. 
has  been  appointed  General  Manager  of  the  Denver  (Colo.) 
Tramway  Co.  He  succeeds  John  A.  Becler,  formerly  Vice- 
President    and    General    Manager. 

Mr.  Jacob  L.  Jacobs,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
Engineer  in  Charge  of  the  Municipal  Efficiency  Division  of 
the  City  of  Chicago,  announces  that  he  is  prepared  to  give 
counsel  and  undertake  supervision  of  expert  investigations 
connected  with  service,  and  efficiency  surveys,  management, 
appraisals  and  cost  accounting  for  industrial  and  public 
institutions. 

Mr.  John  T.  Broderick,  Chief  Clerk  to  the  Third  Vice- 
President  of  the  Baltimore  &  Ohio  R.R.,  has  been  promoted  to 
supervisor  of  special  bureaus  of  the  Operating  Department, 
and  is  in  charge  of  the  Safety-First  Department,  records  of 
Federal  and  State  commissions,  free  transportation,  and  the 
employees'  magazine.  Mr,  Broderick  will  be  succeeded  by 
Mr.    P.    C.    Lantz. 

Mr.  J.  H.  Prior,  formerly  Assistant  Chief  Engineer  of  the  ' 
Illinois  Public  Utilities  Commission,  has  been  appointed  Chief 
Engineer.  Mr.  Prior  was  educated  at  the  .\rmour  Institute 
of  Technology  and  at  the  University  of  Chicago.  He  was 
pjhgineer  of  Design  of  the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
from  1905  to  1914.  In  1906-1907  he  made  valuations  of  that 
company's  structures  in  Minnesota  and  South  Dakota,  as 
required  by  those  states. 

Mr.  S.  Shirley  French,  Chief  Clerk  at  the  general  offices 
of  the  Brier  Hill  Steel  Co.,  has  been  appointed  Assistant 
General   Manager  of  the  William  Tod  Works,   of  Youngstown, 
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Ohio.  Mr.  Frciu-li  UeKnn  his  career  at  tin;  Mahoning  Valley 
Works  of  the  Hepuhlic  Iron  i*i  Steel  Co.,  of  Youngstown,  and 
was  later  transferred  to  Toledo.  He  left  Toledo  to  enter 
the  employ  of  the  United  States  Steel  Corporation,  at  Gary, 
Ind. 

Mr.  Oscar  F.  Lackey,  M.  Am.  Soc.  C.  E.,  for  the  past  nine 
years  President  and  Chief  Engineer  of  the  Harbor  Board  of 
Baltimore,  Md.,  has  severed  his  connection  with  the  city  and 
opened  an  offlce  at  4  West  Eager  St.,  Baltimore.  Previous  to 
his  work  in  Baltimore,  Mr.  Lackey  spent  some  years  in  the 
service  of  the  United  States  Government,  in  Cuba,  where  he 
was  connected  with  the  construction  of  streets,  sewers  and 
water-supply  for  the  City  of  Santiago. 

Mr.  C.  E.  Henderson,  Assistant  City  Engineer  of  Port 
Arthur.  Ontario,  since  1910,  has  been  appointed  City  Engineer 
of  St.  Augustine,  Fla.  Mr.  Henderson  graduated  from  the 
University  of  Illinois  in  1906.  He  was  afterward  in  the  service 
of  the  Missouri,  Kansas  &  Texas  Lines  as  Assistant  Engineer 
of  Maintenance-of-Way,  and  still  later  was  with  the  Chicago, 
Minneapolis  &  St.  Paul  Ry.  as  Assistant  Engineer  of  Masonry 
Construction,  Department  of  Bridges  and  Buildings.  In  1909 
he  was  appointed  Instructor  of  Civil  Engineering  at  the 
University  of  Illinois,  leaving  there  a  year  later  to  enter  the 
employ  of  the  City  of  Port  Arthur. 

Mr.  W.  O.  Thompson,  since  1907  District  Master  Car  Builder 
at  Buffalo,  of  the  New  York  Central  Lines  West  of  Buffalo, 
has  been  appointed  Superintendent  of  Rolling  Stock,  with 
headquarters  at  Cleveland.  Mr.  Thompson  stai'ted  his  railroad 
career  in  1S80  as  clerk  with  the  Fort  Wayne.  Jackson  & 
Saginaw  Ry..  later  becoming  a  locomotive  engineman  on  that 
road.  In  1S90  he  was  appointed  traveling  engineer  of  the 
Lake  Shoi-e  &  Michigan  Southern  Ry..  and  three  years  later 
was  made  dispatcher.  In  1901  he  entered  the  service  of  the 
New  York  Central  as  General  Locomotive  Inspector,  and  the 
following  year  was  appointed  Superintendent  of  Motive  Power 
of  the  Rome,  Watertown  &  Ogdensburg  Ry.,  which  position  he 
i\eld  up  to  the  time  of  his  recent  pi'omotion. 

Mr.  Julius  E.  Willoughby,  M.  Am.  Soc.  C.  E.,  formerly 
Assistant  Chief  Engineer  of  the  Atlantic  Coast  Line  R.R.. 
has  been  appointed  Chief  Engineer.  Mr.  Willoughby  succeeds 
the  late  Edward  B.  Pleasants,  whose  death  was  noted  in  issue 
of  Sept.  2.  After  graduation  from  the  University  of  Alabama 
in  IS92,  Mr.  Willoughby  entered  the  service  of  the  Louisville 
A  Nashville  R.R.  as  traveling  land  agent.  Eight  years  later 
he  was  made  Principal  Assistant  Engineer  of  Construction  on 
new  lines  in  Alabama,  and  in  1901  was  appointed  Engineer  of 
Construction  on  the  Alabama  &  Florida  division  of  the  road. 
In  1902  he  was  appointed  Division  Engineer  of  the  Knoxville, 
LaFollette  &  Jellico  R.R..  later  becoming  Chief  Engineer.  He 
returned  to  the  service  of  the  Louisville  &  Nashville  in  1905 
as  Engineer  of  Construction,  and  in  1912  was  appointed  Chief 
Engineer  of  the  Caribbean  Construction  Co..  building  a  rail- 
road in  Haiti  that  year.  In  191.3  he  was  appointed  Assistant 
Chief  Engineer  of  the  Atlantic  Coast  Line. 


John  E.  Thompson,  a  member  of  the  firm  of  the  Quincy 
Iron  Co..  of  New  York  City,  died  at  his  summer  home  in 
Warren,  R.  I.,  on  Sept.  26,  from  heart  failure.  He  was  T.j 
>'ears   of  age. 

William  Herod,  a  well-known  builder  of  Biooklyn,  N.  Y., 
died  on  Sept.  2S  at  Los  Angeles,  Calif.,  while  on  a  trip  to  the 
Panama-Pacific  Exposition  and  the  Panama  Canal.  He  was 
US    years    old. 

J.  W.  Bookwalter  died  at  San  Remo,  Italy,  on  Sept.  25, 
at  76  years  of  age.  He  had  been  connected  with  James 
Leffel  &  Co.,  of  Springfield,  Ohio,  for  half  a  century,  up  to 
the  time  of  his  death.  He  was  born  in  Fountain  County. 
Indiana. 

Charles  E.  Litter,  of  Chillicothe.  Ohio,  died  on  .Sept. 
23  from  a  fractured  skull  foUo'n'ing  a  fall  from  a  scaffold 
the  day  previous  while  supervising  the  construction  of  a 
grain  elevator  at  Climax,  Mich.  Mr,  Litter  was  a  member 
of  a  Chicago  engineering  concern  which  was  building  the 
elevator.      He    was    40    yeai's    of   age. 

Henry  C.  Shaw,  Vice-President  of  the  A.  Garrison  Foundry 
Co.,  died  suddenly  on  Sept.  27,  at  the  age  of  61.  Death  was 
due  to  an  attack  of  acute  indigestion.  He  was  born  in  Pitts- 
burgh on  Feb.  26,  1S54,  and  was  the  son  of  the  late  Dr. 
Thomas  Wilson  Shaw.  Mr.  Shaw  was  a  graduate  of  the 
Rensselaer  Polytechnic  Institute  in  civil  engineering.  Before 
his  association  with  the  A.  Garrison  Foundry  Co.  he  was 
connected    with    the    Lewis    Foundry    and    Machine    Co. 


Richard  R.  Williams,  son  of  John  Williams,  the  founder 
(in  1S55)  of  "Iron  Age."  and  brother  of  David  Williams,  who 
in  1S68  became  sole  proprietor  of  that  magazine,  died  at  his 
home  in  Glen  Ridge.  N.  J.,  on  Sept,  30,  at  the  age  of  72. 
Doctor  Williams  was  born  in  Ireland,  He  first  studied  law. 
but  later  entered  the  Union  Theological  Seminary  and  was 
ordained  a  minister  in  1S70,  He  received  a  charge  at  Cana- 
joharie.  N,  Y,.  as  pastor  of  the  Dutch  Reformed  Church,  and 
remained  there  for  14  years.  In  18S3  he  gave  up  the  min- 
istry and  went  to  New  York  to  Join  the  staff  of  "Iron  Age" 
as  editor  of  the  Hardware  Department,  Doctor  Williams 
was  one  of  the  organizers  of  the  Hardware  Club  of  New 
York   City   and   was    twice   its   president. 

Clinton  Stephens,  formerly  a  member  of  the  engineer- 
ing and  contracting  firm  of  Stephens  &  O'Rourke.  of  New 
York  City,  and  recently  proprietor  of  the  Clason  Point  Amuse- 
ment Park  of  that  city,  died  at  South  Bay,  N.  Y..  his  birth- 
place, on  Oct.  2.  at  81  years  of  age.  Mr.  .Stephens  handled 
contracts  to  construct  the  Erie  Canal  enlargement  and  the 
Erie  R.R..  the  Albany  &  Susquehanna  R.R..  the  Shawan- 
gunk  Mountain  tunnel,  the  Hawks  Mountain  tunnel  and  the 
Haverstraw  tunnel.  In  1S97  he  received  a  contract  to  drive 
the  San  Ililario  tunnel,  which  was  to  drain  silver  mines  in 
central  Mexico,  He  transported  workmen  and  plant  into 
Mexico  and  commenced  construction.  But  the  next  year  he 
and  his  men  were  attacked  by  a  mol)  of  Mexicans  and  Indians, 
who  killed  three  superintendents  and  many  workmen,  while 
Stephens  himself  narrowly  escaped  a  similar  fate.  The  plant 
was  left  in  ruins.  With  Mr.  John  O'Rourke,  Mr.  .Stephens 
handled  a  large  amount  of  work  for  the  New  York  Aqueduct 
commissioners  and  for  the  New  York  &  New  England  R.R. 

William  Watson,  M.  Am.  Soc.  C.  E.,  Professor  of  Mechanical 
Engineering  at  the  Massachusetts  Institute  of  Technology 
from  1865  to  1873  and  .Secretary  of  the  American  Academy 
of  Arts  and  Sciences  since  1SS4,  died  at  his  home  in  Boston 
on  Sept.  30,  at  the  age  of  81.  Professor  Watson  was  born 
at  Nantucket.  Mass.,  and  was  graduated  from  Harvard  Col- 
lege in  1837.  taking  the  Boyden  prize  in  mathematics.  He 
then  became  an  instructor  in  mathematics.  Later  he  took  a 
special  course  at  the  ficole  National  des  Ponts  et  Chausfes 
in  Paris,  and  upon  his  return  to  this  country  became  univer- 
sity lecturer  at  Harvard.  The  information  on  technical 
education  collected  by  him  in  Europe  was  made  the  basis 
of  the  plan  of  organization  of  the  Massachusetts  Institute 
of  Technology  in  1864.  Professor  Watson  was  United  States 
Commissioner  to  the  Vienna  Exposition  in  1873  and  a  mem- 
ber of  the  international  jury  of  the  Paris  Exposition  in 
1878.  He  was  Honorary  President  of  the  Paris  Congress  of 
Architects  and  Vice-President  of  the  International  Con- 
gress of  Hygiene  in  1878:  Honorary  President  of  the  Engi- 
neering Section  of  the  French  Association  for  the  Advance- 
ment of  Science  for  several  terms  and  Vice-President  of 
the  International  Congress  of  Construction  in  ISSO.  He  was 
the  author  of  many  works  on  technical  education  and  sci- 
ence,   engineering   and    architecture. 


COMING   MEETINGS 

NATIONAL    PAVING    BRICK    MANUFACTURERS    ASSOCIA- 
TION. 
Oct.  11-12.     Secretary,  Will  I'.  Blair,  Engineers  Bldg.,  Cleve- 
land, Ohio. 

AMERICAN    SOCIETY    OF    MUNICIPAL    IMPROVEMliNTS. 
Oct.  12-14.      Annual   convention  at  Dayton,  Ohio.      Secretary, 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

AMERICAN    RAILW.W    BRIDGE    AND    BUILDING    ASSOCIA- 
TION. 
Oct     19-21.      Annual    meeting,    at    Detroit,    Mich.      Secretary, 
C.  A.  Lichty,  319  N.  Waller  .\ve.,  Chicago. 

ASSOCIATION     OF     RAILWAY     ELECTRICAL     ENGINEERS. 
Oct.    lS-24.      Annual    meeting    in    Chicago.      Secretary,    J.    A. 
Andrencetti,  C.  &  N.  W.  Ry.,  Chicago,  111. 

MAINTENANCE   OF   WAY   AND    MASTER   PAINTERS'    ASSO- 
CIATION. 
Oct     19-21.      Annual    meeting   in    St.    Louis.      Secretary,    T.    I. 
Goodwin,  C.  R.  I.  &  P.  R.R.,  Eldon,  Mo. 

NATIONAL   MUNICIPAL  LEAGUE. 

Nov.    17-19.      Annual    meeting    in    Dayton,    Ohio.      Secretary, 
C.  R.  Woodruff,  North  American  Bldg.,  Philadelphia,  Penn. 

SAN    FRANCISCO    MEETINGS 

AMERICAN   ELECTRIC   RAILWAY   ASSOCIATION. 

Oct.  4-9;     Secretary,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

AMERICAN       ELECTRIC       RAILWAY       MANUF.^CTURERS' 
ASSOCIATION. 
Oct.  4-9.     Secretary,  H.  G.  McConnaugliv.  165  Broadway,  New 
York  City. 
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EnKiueem'  Society  of  WeHtern  Penuxylvaniu — Beginning 
Oct.  1,  announcement  of  positions  open  and  men  available  will 
be  published  twice  a  month  in  the  bulletin  of  the  Engineer.s' 
Societ.v  of  Western  Pennsylvania.  The  employment  bureau  is 
carried  on  by  the  secretary,  Elmer  K.  Hiles. 

American  ItiiililerN*  %Vcclt  will  be  celebrated  in  San  Fran- 
cisco Oct.  IS  to  2:i.  The  date  was  fixed  by  the  National 
Association  of  Builders'  Exchanges  at  their  annual  convention 
held  in  Columbus.  Ohio,  in  Januar.v,  191.').  The  program  will 
be  in  charge  of  the  entire  building  industry  of  San  Francisco, 
which  includes  the  following  associations:  Brick  Manufac- 
turers, Builders'  Exchange.  Contracting  Lathers,  Concrete 
Contractors,  Electrical  Contractors,  Erectors'  Association  of 
California,  General  Contractors,  Granite  Manufacturers,  Lum- 
bermen's Club,  Masons  and  Builders,  Master  Painters  and 
Decorators,  Master  Plasterers,  Master  Plumbers,  Planing  Mill 
Owners.  Rock,  Sand  and  Gravel  Association  and  Sheet  Metal 
Contractors.  The  general  chairman  is  John  D.  McGilvray. 
B.  T.  Thurston  is  general  secretary,  57  Post  St.,  San  Francisco. 


A.|3piaa,iraces  asad  Materials 


Automatic  Coupler  for  F'reiiJ^Itt  TrucicM 

An  automatic  coupler  for  motor  and  trailer  freight  trucks, 
such  as  are  used  in  freighthouses,  has  been  invented  by 
Edward  Fitzgerald,  freighthouse  foreman  of  the  Chicago  & 
Eastern  R.R.  at  Chicago,  and  is  now  made  by  Guilford  S. 
Wood,  of  Chicago.  On  the  forward  end  of  each  truck  is  a 
malleable-casting  bumper  with  a  horizontal  ^4 -in.  round-rod 
bail  or  half-link  supported  in  front  and  slightly  above  it.  On 
the  rear  of  each  truck  is  a  malleable  forked  coupler  head 
engaging  the  forward-end  link  and  locking  the  latter  in  place 
with  a  latch,  or  trigger.  The  top  of  the  latch  is  extended  as 
a  bell  crank  .so  that  the  latch  may  be  easily  lifted  to  dis- 
connect two  coupled  trucks.  A  cross-rod  and  link  much  as 
are    used    with    the    standard    M.    C.    B.    car    couplers,    facilitate 


ring  at  2V2-0Z.  This  secures  the  benefit  uf  the  varied  opening 
of  the  different  plates  when  the  piston  speed  is  changed.  For 
the  discharge  valve,  .springs  of  heavier  tension  are  used.     The 


'■Y!J/ye<5ecrf 

FLAT   RING   VALVE    FOR   .\IR    COMPRESSORS 


valves    work    1 
used   tor   eithe 


)iselessly,    require    no   lubrication,   and    may    be 
high-pressure   or   low-pressure   service. 


CollapMil>le  HorMCM  for  "Street  < 'lONCd**  SiKn 

A  novel  type  of  folding  horse  for  closed-street  warning 
signs  has  been  developed  by  H.  W.  .Vllard,  of  the  Dralla 
Manufacturing  Co.,  24  Springdale  Ave.,  East  Orange,  N.  .1. 
.\  pair  open  and  one  horse  folded  up  are  shown  in  the  accom- 
panying  view.      It    may   be    seen    that   each    pair    of   .steel-pipe 


FITZGKKALl)     .\irTO-TRUCK     COUPLER 


DRALL.\   FOLDING  HORSE   WITH     "STREET   CLOSED"    SIGN 

legs  is  fastened  to  a  light  cast  saddle,  holding  the  signboard 
on  edge,  and  that  the  saddles  are  hinged  at  the  top.  A  set 
of  tour  horses  folds  together  to  about  10  in.  thickness  and 
is  much  more  easily  transported  from  one  piece  of  local  work 
to  another  than  the  rigid  supports  usually  employed. 


•uncoupling.  The  lower  arm  of  the  forked  head  engages  the 
forward-end  bumper  head  before  the  link  strikes  the  slot 
base. 

Trucks  in  being  coupled  do  not  have  to  be  carefully  cen- 
tered or  leveled,  as  there  is  "'4  in.  horizontal  spread  in  thi- 
link  and  5>4  in.  vertical  flare  of  the  fork.  This  device  is 
reported  to  have  contributed  much  to  the  success  of  the  power- 
trucking  system  employed  in  the  Twelfth  St.  freighthouse  of 
the  Chicago  &  Eastern   Illinois  R.R.   at  Chicago. 


.\nather  Tbi 


-Piate  Ai 


ripreMMor  Valve 

A  new  automatic  air-compressor  valve  of  the  thin  flal-plate 
type,  teimcd  the  "Simplate,"  has  been  developed  by  the  Chicago 
Pneumatic  Tool  Co.  for  its  line  of  compressors.  It  consists 
of  three  concentric  fiat  rings  seated  over  annular  ports  and 
held  to  the  seats  by  volute  springs.  The  springs  are  fitted 
to  pockets  in  a  keeper  placed  over  the  valve,  and  this  keeper 
has  guides  for  the  ring  plates.  Each  ring  has  its  own  springs, 
so  that  the  rings  can  move  independently.  Thus  at  low  speed 
only  one  ring  will  open;  a  second  will  open  as  higher  speed 
requires  greater  capacity,  and  the  three  will  open  whin  the 
compressor  is  running  at  full  speed.  The  area  of  opening 
is  thus  varied  automatically  to  meet  the  requirements.  A 
typical  cross-section  of  the  valve  is  shown  in  the  accompany- 
ing sketch. 

For  the  inlet  valve  the  springs  are  of  very  light  tension 
and  are  so  calibrated  that  the  outer  ring  plate  will  open  at. 
say,    H-oz.    pressure,    the    midrib'    ring    :it    1 -oz.,    and    the    inner 


T-Square  for  InkiuK  Over  F'reHii  LineH 

A  T-square  with  three  working  edges  on  the  bar  lias 
recently  been  patented  by  B.  R.  Ruehle  .t  Co.,  119  Fulton  St., 
New  York  City.  The  third  edge  is  furnished  by  a  stop  along 
the    bar;    by   means   of   this   addition    the    draftsman's    triangle 


T-SQU.\RW 
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can  be  slid  along  the  board  but  lield 
Additional  ink  lines  can  be  placed  01 
waiting    for   any    fresh   lines   beneath    to 


u'lear    of    the    tracing. 
a    drawing    without 
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I'lY  II.  iM.riNUK  Breed* 


ISYNOFSIS — 'The  contract  for  Storm  King  Road, 
on  the  tvest  side  of  the  Hudson  River,  has  at  last 
been  let.  The  article  sketches  the  history  of  various 
plans  to  build  this  road,  gives  extraordinary  survey 
methods  employed  and  present  plans  for  the  work ; 
extracts  from  unusual  specifications. 

1 "^^ 

The  projected  Storm  King  Koad  lies  along  the  famous 
gateway  to  the  Highlands  on  the  west  bank  of  the 
Hudson  Eiver  about  50  mi.  from  New  York  City.  For 
scenic  grandeur  no  section  of  the   Eastern  couutrv  sur- 


mountain  pass  some  distance  back  from  the  river  in 
order  to  reach  the  Albany  road.  The  New  York  State 
Highway  Commission  has  designated  the  West  Point- 
Cornwall  Eoad  as  No.  5,-i98;  the  section  across  Storm 
King  Mountain  will  be  part  of  Route  No.  3  of  the  state 
highway  system,  extending  from  New  Jersey  to  Albany. 

Earlier  Surveys  and  Plans  for  Highway 

For  this  important  piece  of  work  there  have  been 
many  surveys  by  different  engineers  and  many  designs 
and  redesigns.  The  original  survey  was  made  in  1904, 
almost  wholly  by   the  stadia  method,  and   the   plan   was 


FIG.   1.      STORM  KING  MOUNTAIN,  ON  THE  WEST  SHORE   OP  THE  HUDSON  RIVER,   NEW  YORK.   ON  THE   FACE   OF 

WHICH   IT    IS   PROPOSED  TO  BUILD  A    STATE   HIGHWAY 
The   top    of   the    mountain    is    1,340    ft.    above    the   river.      The    DroDOsed  hiahway  nasses  around   tlie   no.se   at  an    elevation   of 


passes  these  mountains  between  West  Point  and  Cornwall, 
with  their  rugged  slopes  and  constantly  changing  vistas. 
Many  of  them  rise  abruptly  from  the  river  to  an  elevation 
of  1,400  ft.,  with  sides  so  precipitous  as  to  have  sheer 
drops,  sometimes  of  500  ft. 

The  road  along  the  river  across  the  hitherto  im- 
passable faces  of  these  mountains  will  be  the  connecting 
link  between  northern  New  York  and  the  great  new 
playground  of  New  York  and  New  Jersey,  the  Palisades 
Interstate  Park.  It  will  also  provide  an  outlet  from 
Highland  Falls,  West  Point  and  other  towns  below  to 
Albany  and  intermediate  places  along  the  river.  Formerly, 
traffic   from    these   towns   had    to    traverse   a    dangerous 


•Pir.st  P>-iiuty  Con 


or  Hishways.   Albany,  N.   Y. 


drawn  to  show  2-ft.  contours  when  possible,  and  in  the 
steep   sections,    10-ft.    contours.      The   maximum    grade- 
designed  in  these  plans  was  5%. 

Along  the  side  of  Storm  King  Mountain  a  sheer  rock 
face  rises  360  ft.  above  the  river,  and  close  examination 
shows  that  this  is  shattered  with  seams  running  in  every 
conceivable  direction.  As  the  5%  grade  would  have 
brought  the  road  profile  to  an  elevation  of  only  300  ft., 
instead  of  360  ft.,  it  would  have  been  necessary,  accord- 
ing to  this  first  survey,  to  tunnel  700  ft.  through  the 
dangerous  and  uncertain  rock  on  the  face  of  the 
mountain.  These  original  plan^  also  called  for  1,000 
ft.  of  gallery  construction;  tlu>  rest -of  the  road  was  to 
be  located  along  the  \:\vv  of  the  iiKJiinlain. 
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CROW'S   NEST  MOUNTAIN,   BELOW    STORM    KING,  AKDUNU   THE   BASE   OP   \\'HICH   THE   PROPOSED 

HIGHWAY  IS  TO  RUN 


Plans  were  completed  for  the  work  covering  a  distance 
of  2.31  mi.,  and  the  contract  was  awarded  Dec.  2, 
1907,  for  $187,000.  The  contractor  had  harely  com- 
menced construction  when  he  was  stopped  by  a  taxpayer's 
injunction  brought  to  protect  the  county  from  the  ex- 
orbitant demands  made  by  a  local  stone  company  for 
right-of-way.  This  controversy  lasted  for  over  eight 
years. 

It  was  finally  adjusted,  and  in  1913  a  new  survey 
was  made.  This  time  the  road  was  so  designed  that 
the  limiting  grade  was  7%.  This  brought  the  road  to 
an  elevation  of  nearly  390  ft.  above  the  river,  around 
the  face  of  Storm  King,  and  obviated  the  necessity  for 
any  tunnel  construction.  Again,  in  1914,  bids  were 
received.  Of  these,  the  lowest,  for  only  1.37  mi.  of  the 
road,  was  $197,000. 

Because  of  the  high  cost  of  this  one  section,  it  became 
necessary  to  reject  all  bids  and  to  redesign  the  road ;  other- 
wise the  amount  of  money  available  would  not  have  been 
sufficient  to  build  both  sections.  If  the  contract  for 
this  first  section  had  been  let  and  completed  it  would 
have  stood  isolated  with  no  outlet  to  the  south  unless 
other  funds  had  been  appropriated  by  special  legislative 
enactment. 

Redesigning  and  the   Peesent   Plans 

With  further  redesigning  it  was  found  that  the  whole 
road  could  be  built  within  the  appropriation,  and  on  July 
26,  1915,  bids  were  received  for  this  work,  the  contract 
being  awarded  to  the  John  L.  Hayes  Construction  Co. 
of  Yonkers,  N.  Y.,  for  $273,736.70.  In  the  redesign 
two  short  bridges  along  the  south  side  of  Storm  King 
^fountain,  which  were  a  part  of  the  1913  design,  were 
eliminated  because  in  addition  to  being  a  source  of 
constant  expense  for  maintenance  there  was  always  the 
possibility  that  some  of  the  overhanging  rock  might 
become  loosened  and  fall  on  them.  At  these  points  the 
proposed  alignment  has  been  carried  back  into  ledge  rock 
so  that  there  the  roadway  is  supported  on  a  shelf  cut 
into  solid  rock. 


A  concrete  viaduct  was  also  eliminated.  This  had  been 
planned  to  cross  at  the  top  of  a  slide,  which  appeared 
to  be  in  motion.  Subsequent  field  examination  discovered 
that  directly  under  the  loose  material  of  the  slide  there 
was  a  fairly  sound  talus.  The  center  line  was  therefore 
thrown  back  so  as  to  make  the  road  over  this  section  by 
excavation,  which  effected  the  saving  of  a  considerable 
amount  of  money  as  well  as  the  elimination  of  a  curve 
of  2o0-ft.  radius. 

ExTRAOliDINAKY    SuKVEY    JIeTIIODS    EMPLOYED 

In  the  many  surveys  made,  it  was  necessary  quite 
often  to  devise  extraordinary  means  of  carrying  on  the 
work  because  of  the  rough,  dangerous  and  impassable 
slopes.     The  first  survey  was  made  in  the  winter,  when 
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FIGS.    4    AND   5.      TYPICAI,    BOULDER    SLOPES   AT  HIGHWAY    CENTER    LINE 


the  snow  and  iee  made  every  foothold  precarious.  For 
protection  against  slipping,  all  of  the  men  wore  creepers, 
as  well  as  belts  which  were  attached  to  ropes  and  snubbed 
around  a  convenient  tree,  so  that  should  the  wearer  lose 
his  foothold  he  would  be  held  by  the  rope  instead  of 
dropping  to  the  railroad  tracks.  Even  with  these  pre- 
cautious two  or  three  accidents  occurred  which  only  good 
luck  kept  from  being  very  serious. 

A  part  of  Storm  King  is  absolutely  inaccessible  be- 
cause of  the  almost  perjiendicular  drop  on  the  face  of 
the  mountain  and  on  the  first  survey  the  topography 
was  worked  out  by  triangulation  from  such  points  as 
stood  out  and  were  readily  distinguishable  from  two 
instruments,  as  well  as  such  points  as  could  be  marked. 
Observations  were  taken  from  a  base  along  the  West 
Shore  railroad  tracks  on  which  two  transits  were  used 
simultaneously.  As  there  were  still  many  places  that 
were  inaccessible,  an  ordnance  sergeant  in  the  United 
States  Army  post  at  West  Point  was  called  in  to  ho>lp. 
At  his  suggestion  rockets  containing  a  glass  can  of  white 
and  red  lead  were  shot  at  the  points  where  observation 
marks  were  desired.     The  results  were  most  satisfactory. 


Some  of  the  difficulties  on  the  second  survey  are  evi- 
denced by  the  fact  that  it  took  six  days  to  cross-section 
1,000  ft.,  whereas  during  average  progress  on  ordinary 
roadwork  a  cross-section  party  will  surve}'  a  mile  a  day. 

For  TOO  ft.  along  the  face  of  the  mountain  no  cross- 
sections  could  be  taken  by  ordinar\-  means.  For  this 
work  a  special  diamond-shajied  target,  1  ft.  on  a  side  and 
1  ft.  across,  was  made  of  heavy-gage  galvanized  iron.  The 
target  was  divided  vertically  and  horizontally  into  four 
parts,  painted  alternately  red  and  white.  Half-inch  holes 
were  cut  near  the  acute  points  of  the  diamond,  and 
through  these  holes  the  target  was  fastened  to  300  or  400 
ft.  of  braided  cord  and  pulled  over  the  ledges. 

Wlien  at  the  point  desired,  the  target  was  bisected  by 
three  transits  located  at  known  points  and  the  vertical 
and  horizontal  angles  read  and  the  time  noted  simul- 
taneously by  the  three  transitmeu.  Two  of  the  transits 
were  located  on  the  West  Shore  railroad  tracks  about 
000  ft.  apart;  the  third  (for  a  check)  was  placed  a 
jiart  of  the  time  on  the  face  of  the  mountain  and  finally 
at  the  base  of  the  mountain.  The  movement  of  the 
target  was  governed  through  the  cord  by  two  men,  one 
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above  and  one  below  the  ledge.  It  was  found  impracti- 
cable to  take  these  cross-sections  at  right  angles  to  the 
liase  line,  for  tliorc  were  only  a  few  niches  in  the  ledges 
from  which  the  ends  of  tlie  target  cord  could  be  operated. 

Description  of  Proposed  Construction  Work 

According    to    present    plans,    the    road    starting    at 
Bayview    Ave.    in    Cornwall    rises    gradually    along    the 


general  the  roadbed  will  be  constructed  in  sidehill  cross- 
sections  partly  cut  into  solid  rock  and  partly  carried  by 
retaining  walls,  the  design  being  worked  out  to  the 
greatest  economic  advantage.  The  maximum  grade  is 
7%,  and  the  minimum  radius  of  curvature  is  200 
ft.  The  greatest  depth  of  rock  cut  measured  from 
ditch  line  to  the  top  on  the  inside  of  the  cross-section  is 
l;^U  ft.;  the  highest  retaining  wall  is  38  ft.;  the  greatest 


FEET 
FIG.  7.     PLAN  AND  PROFILE  OF  PROPOSED  STORM  KING   ROAD,   NEW  YORK   .STATE    HIGHWAY   DEPARTMENT 


side  of  the  mountain  on  an  average  grade  of  about  51/2% 
until  an  elevation  of  nearly  390  ft.  above  the  river  is 
reached  at  >Sta.  38.  This  is  one  of  the  controlling  points, 
for  at  a  point  a  few  feet  east  of  the  center  line  there 
is  a  sheer  drop  of  nearly  the  whole  390  ft.  This  is 
just  above  the  point  where  the  toe  of  Storm  King 
reaches  out  into  the  river. 

The  grade  then  descends  at  about  7%  or  less  to  an 
elevation  of  about  200  ft.  at  Sta.  68,  which  is  in  a  cove. 
From  here  the  grade  is  undulating  around  Crow's  Nest 
.Mountain,    but   on    the    average    desL-ends    o;raduallv    to 


FIG.    8.      TYPICAL    CROSS-SECTIONS    ON    THE    PROPOSED 
STORM    KING    ROAD 

an  elevation  of  about  150  ft.  at  the  reservation  line  of 
West  Point.  From  here  the  line  skirts  along  the  base 
of  Crow's  Nest  ilountain,  partly  on  new  location  and 
jjartly  along  the  existing  Washington  Valley  road  to  its 
intersection  with  State  Highway  No.  5,328A  about  2 
mi.  west  of  Highland  Falls. 

The  usable  width  of  roadway  will  be  21  ft.,  with  16 
ft.    of    bituminous    macadam    penetration    method.     In 


depth  of  fill  is  75  ft.  The  estimated  total  amount  of 
excavation  is  119,000  eu.yd.,  of  which  about  50,000  cu.yd. 
is  ledge  rock — much  of  the  remainder  is  large  boulders. 
There  is  25,500  cu.yd.  of  stone  masonrj'  of  different 
classes,  about  three-fifths  of  which  will  be  laid  dry.  A 
greater  part  of  this  is  for  retaining  walls. 

Unusual  Provisions  in  Specifications 

Specifications  for  this  work  have  a  few  features  un- 
common in  state-road  construction.  The  classification 
of  material  varies  from  earth  with  small  pieces  of  rock  to 
earth  with  boulders  up  to  a  cubic  yard  in  size,  to  all 
boulders  and  ledge  rock.  In  order  that  there  may  be 
but  few  disputes  after  the  work  is  done  and  to  get  a 
more  equitable  classification  and  estimated  price  for  the 
different  grades  of  material,  there  are  four  classifications 
of  combined  earth  and  rock  excavation  designated,  ledge 
rock  (in  the  same  instances)  being  divided  into  two 
classes — excavation  for  the  prism  and  excavation  for 
culverts,  footings  of  retaining  walls  and  steps  under  fills. 

The  specifications  provide  for  furni.shing,  installing,, 
maintaining  and  operating  a  traveling  crane  and  standard- 
gage  car  of  at  least  ten  tons'  capacity  on  the  railroad 
tracks  at  the  foot  of  the  mountain  during  the  full  period 
of  excavation  and  wall  construction  along  the  face  of 
Storm  King  and  a  section  of  the  face  of  Crow's  Nest. 

It  is  also  provided  that  the  contractor  shall  install 
compressed-air  lines  leading  to  the  West  Shore  railroad 
tracks,  of  sufficient  capacity  to  furnish  300  cu.ft.  of  free 
air  at  60  lb.  pressure  per  min.  to  facilitate  the  removal  ■ 
of  boulders  or  rocks  from  the  tracks.  It  is  also  specified 
that  while  work  is  in  progress  on  the  sections  directly 
over  the  tracks  the  "safety  and  continuity  of  the  opera- 
tion of  traffic  on  the  West  Shore  R.R.  shall  be  of  the 
first  importance  and  shall  at  all  times  be  protected." 

It  is  provided  that  the  contractor  shall  arrange  for  a 
telephone  connection  to  be  installed  from  the  watchmen's 
building  to  the  nearest  train  dispatcher  of  the  railway 
company  in  order  that  communication  may  be  had  at 
all  times  with  the  superintendent  of  the  railway  to 
advise  him  of  blasting  and  other  operations  affecting  the 
safety  of  trains.  With  these  plans  and  precautions  it 
is  hoped  that  the  Storm  King  Road  may  be  completed 
and  opened  to  the  i)ublic  within  the  next  two  years. 
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syXOI\'</S—Tliis  l',Sl-fL  I'iaihict  has  a  deck 
slab  and  beams  carried  by  a-oss-girdcrs  on  lico- 
rohnnn  and  four-coluni?i  bents.  A  special  feature 
is  that  it  consists  of  two  independent  lonfjiltidinal 
sections,  separated  b;/  a  1-in.  open  space  in  the  deck 
and  cross-girders.  The  presence  of  sewers  made 
it  necessary  to  avoid  all  footings  along  the  center 
of  the  stntcture.  The  concreting  at  one  end  was 
done  with  long  inclined  chutes  from  an  elevator 
tower.  At  the  other  end  it  tvas  done  by  a  cablcway 
handling  drop-bottom  buckets  discharging  into  a 
hopper  with  short  chutes. 

The  12th  St.  viaduct  at  St.  Louis,  Mo.,  is  one  of  a 
inmiber  of  long  bridges  carrying  streets  across  the  group 
of  railway  tracks  in  the  Mill  Creek  valley.  The  new  struc- 
ture consists  of  36  reinforced-concrote  slab  and  girder 
spans  and  one  58-ft.  i^late-girder  deck  span.  It  replaces 
an  old  steel  structure.  The  length  is  1481  ft.  between 
abutments,  or  2325  ft.  including  approaches.  The  ap- 
proach grades  are  2.3  and  1.8  per  cent.  L.  E.  Bowen  is 
Bridge  Engineer.  The  writer  was  in  charge  of  the  design, 
and  AVinters  TTaydock  was  in  charge  of  the  construction. 
The  Fruin-Colnon  Contracting  Co.  had  the  contract,  and 
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and  12  in.  below  the  street  grade,  allow- 
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the  170()-lb.  hammer.  From  Ibis  a  safe  load  of  9  tons  per 
pile  miglit  be  computed  from  the  Engineering  News  for- 
mula. Test  loads  were  applied  to  two  of  these  piles.  One 
settled  %  in.  in  30  days  under  a  load  of  28  tons.  The 
other  was  progressively  loaded  with  26  tons  in  a  period  of 
six  days,  and  after  having  stood  six  days  under  full  load 
it  showed  a  settlement  of  i/i  in. 

Most  of  the  piers  are  built  on  rcinforc-ed-concrete  piles 
25  to  35  ft.  long,  but  at  the  south  end  some  of  the  piers 
were  carried  to  rock.  For  the  former,  each  pile  was  as- 
sumed to  carry  15  tons  of  the  dead-load.  The  gross  aver- 
age soil  bearing  was  noted,  however,  and  endeavor  made 
to  distribute  the  gross  bearing  area  (as  well  as  the  piling) 
properly  about  the  dead-loading  centroid. 

Design  Adopted  for  the  Viaduct 

The  design  was  governed  largely  by  the  sewers,  a  s])ace 
in  the  center  of  the  street  being  reserved  in  which  sewers 
might  remain  or  be  built  and  upon  which  the  bridge 
foundations  could  not  encroach.  This  developed  the  idea 
of  building  the  viaduct  as  two  independent  longitudinal 
sections,  with  piers  on  each  side  of  the  sewers,  as  shown 
in  Fig.  1. 

For  the  north  half  of  the  structure  each  bent  consists 
of  two  piers,  one  for  each  section  of  the  bridge.  For  the 
remainder  each  bent  consists  of  four 
piers,  as  shown.  The  piers  are  2  ft. 
thick,  24  ft.  long  in  the  two-pier  bents 
and  4  or  5  ft.  in  the  four-pier  bents. 
All  are  reinforced  longitudinally  and 
laterally  to  resist  the  flexure  and  shear 
resulting  from  unbalanced  deck  loads 
and  temperature  distortions,  as  well  as 
their  direct  axial  load. 

The  reinforced-concrete  deck  spans 
vary  from  28  to  54  ft.  c.  to  c.  of  piers, 
and  consist  essentially  of  a  slab  and  five 
stringers  for  each  half-width  of  deck,  as 


two  parallel  but  independent  sections 


Preston  Richardson  was  the  company's  superintendent. 
The  total  cost,  including  pavement,  light  and  trolley  poles, 
etc.,  was  about  $385,000. 

Varying  Foundation  Conditions 

Tests  indicated  that  the  character  of  soil  and  depth  to 
bedrock  varied  considerably  and  that  at  some  points  set- 
tlement might  be  expected  from  soil  loadings  exceeding 
about  1  ton  per  sq.ft.  A  large  portion  of  the  site  near 
Gratiot  St  was  formerly  occupied  by  a  pond,  and  here 
no  indications  of  rock  were  shown  by  borings  71  ft.  below 
the  filled-groflnd  surface.  The  dead-weight  loading  of 
the  soil-bearing  piers  of  the  old  bridge  was  about  IVl 
tons.    Their  settlement  is  unknown. 

Four  30-ft.  test  piles  of  lOxlO-in;  timbers  showed  an 
average  penetration  of  4  in.  under  the  last  25-ft.  drop  of 

'Engineer,  Bridge  Division.  City  of  St.  Louis. 


iiig  street-railway  track  construction  with  7-in.  rails  and  4- 
in.  steel  ties  of  I-section.  But  it  requires  considerable  filler 
concrete  for  the  base  of  pavement  and  thereby  augments 
the  cost  and  dead-weight  of  structure  considerably.  At 
the  curb  the  slab  is  stepped  up  to  31/4  in.  below  the  side- 
walk grade,  which  allowed  the  independent  construction 
of  sidewalk  blocks. 

The  stringers,  slabs  and  cross-beams  of  piers  were  de- 
signed to  be  cast  integrally  for  each  half-width  unit  of 
bridge  deck  between  consecutive  expansion  joints.  At 
the  girders  the  inside  track  stringer  and  the  outside  rail- 
ing stringer  overhang  the  pier  about  51/2  and  6I/2  ft.  re- 
spectively. This  cantilever  arrangement  compelled  heavy 
construction  for  the  pier  girders.  The  outside  stringers 
are  of  uniform  depth  for  the  sake  of  appearance.  Those 
carrying  the  roadway  are  28  to  56  in.  deep  beneath  the 
slab,  depending  u])on  the  load  carried. 
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stringers   and   girders   are    veinfon-cil    ucncrMlly    with  dcail-  nnd   Inc-loMd,  llcxiire,  clc  ;  slicjir  in  coiicretp,   \2') 

two  lawyers  of  bars,  and  at  points  of  iiiMxinuun  shcnr   in  lb.  |ii'i-  s(|.in. 

stringers  about  half  of  the  bars  arc  luMit  diagonally.     lv\-  Tln'    lonndation    piles  were  all   precast  and   varied   in 

cept  for  piers  at  expansion  joints,  such   an   amount  of  length  Ironi   1(1  to  ;i5  ft.     The  speeilications  called  for  a 

reinforcement  is  extended  over  and  beyond  the  pier  beams  section  equal  in  area  to  a  15-iu.  circle  with  114-per  cent. 

as  to  develop  about  the  same  figured  compression  unit  in  reinfoix-ement.  The  type  most  generally  used  was  l.'^l^  in. 

the  bottom  of  the  stringers  as  that  in  the  slab  near  mid-  square,   witli   beveled   corners,   without  taper,   and   rein- 
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FIG.    2.      HALF    CROSS-SECTION    OF   DECK   OF    VIADUCT,  AND   DETAIL   OF   EXPANSION    JOINT 
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span.  This  reinforcement  is  augmented  by  vertical  stir- 
rups, the  stringer  stirrups  engaging  the  bent-up  portions 
of  the  transverse  bars  of  the  slab.  Expansion  joints 
ha\e  a  maximum  spacing  of  120  ft.  The  stringers  of  the 
free-end  span  are  tenoned  into  the  adjoining  pier  beam, 
and  steel  shoes  and  bedplates  are  provided,  as  shown  in 
Fig.  2. 

Otheu  Features  of  the  Structuke 

No  reinforcement  is  extended  across  the  1-in.  space  that 
divides  the  structure  longitudinally,  but  a  1-in.  opening  is 
left  in  the^  pier  girders  as  well  as  in  the  deck  slabs.  This 
obviates  the  shear  which  might  be  generated  in  a  full- 
width  monolithic  structure  by  unecjual  settlement  of  foun- 
dations on  either  side  of  the  sewers.  This  opening  was 
covered  with  an  8-in.  plate  of  galvanized  iron  before  the 
roadway  concrete  was  laid. 

The  bridge  deck  provides  a  56-ft.  roadway  and  two 
10-ft.  sidewalks,  the  former  being  paved  with  wood  blocks. 
Drainage  is  provided  by  cast-iron  scuppers  at  the  curbs. 
with  east-iron  pipes  in  the  ])iers  and  leading  to  the  sewers. 
Combination  trolley  and  lamp  posts  of  limestone  concrete 
are  set  along  the  curbs  at  intervals  of  106  ft.  Their 
surfaces  are  treated  with  acid.  The  lamp  brackets  and 
wire  fastenings  are  of  bronze.  The  58-ft.  span  has  ten 
steel  girders,  carrying  an  8-in.  concrete  slab  which  con- 
forms to  the  crown  of  the  roadway.  The  girders  are  ]Md- 
tected  and  masked  by  concrete  so  as  to  harmonize  with  the 
.  general  structure. 

The  loadings  employed  in  the  desi.gn  were  as  follows : 
.\  56-ton  street-railway  cinder  car ;  an  18-ton  road  roller ; 
a  uniform  load  of  125  lb.  per  sq.ft.  of  roadway;  a  uniform 
load  of  100  lb.  per  sq.ft.  of  sidewalk.  Wind  pressure  was 
not  considered.  The  given  loadings  augmented  by  a  nom- 
inal live-load  impact  allowance  (varying  20  to  40  per  cent, 
for  different  ratios  of  live-  to  dead-load  effect)  generate 
the  following  principal  figured  maximum  unit  stresses 
(bending  effects  were  computed  on  the  simple  beam  basis 
and  unit  stres.ses  determined  by  the  generally  used 
straight-line  theory)  :  Tension  in  steel  at  points  of  low 
and  high  shearing  stresses,  16,000  and  12.000  lb.  per 
sq.in. ;  fllexural  compression  in  concrete,  650 :  axial  com- 
pression in  concrete,  400  for  dead-load  oidv  and  700  for 


forced  with  four  %-in.  deformed  round  bars  hooped  with 
No.  8  wire  at  2-in.  pitch.  These  were  fabricated  at  the 
site  by  the  contractor.  Another  type  was  the  "corru- 
gated" lulling  having  a  fluted  or  ribbed  section.  These 
were  delixered  on  cars  and  were  employed  in  pier  founda- 
tions adjacent  to  the  tracks.  The  heads  of  all  piles  were 
given  extra  reinforcement  by  cylindrical  hoops  of  i\-in. 
plate  steel  with  riveted  joints.  These  hoops  were  tried 
exjjerimentally  at  first  and  proved  to  be  a  better  preven- 
tive against  shattering  of  pile  heads  than  the  usual  extra 
wraps  of  hoof)ing  reinforcement.  They  obviated  the  nec- 
essity of  an  adjustable  clamped  driving  head  and  thereby 
effected  a  considerable  saving  of  time  in  driving. 

The  driving  equipment  consisted  of  a  steam  hannner  in 
45-ft.  leads  mounted  (with  boiler  and  hoist)  upon  a  roller 


FIG.   3.      CONCRETING  THE   12TH   ST.   VIADUCT  AT 

ST.    LOUIS,    MO. 

At  the  right  are  the  cableway  and  drop-bottom  bucket 
used  for  one  end  of  the  viaduct.  At  the  left  "is  the  elevator 
tower  of  the  spouting  system  used  at  the  other  end. 

carriage.  The  weight  of  moving  part  in  this  hannner  was 
5000  lb.  and  its  drop  42  in.  A  lighter  hammer  was  tried 
and  discarded.  The  number  of  piles  driven  was  1,980,  a 
total  of  51,300  lin.ft.  The  average  performance  was  3.10 
lin.ft.  and  the  best  record  720  lin.ft.  per  S-hr.  dav.     In 
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l-^S  piles  ((>..-)  per  cont.  of  llif  totiil )  less  tliiin  '.'n  per  iviil. 
(if  the  Iciifilli  was  broken  liy  tlie  liaiiuner,  wliile  SI)  piles 
(4.5  per  eent.  of  the  total)  had  20  per  eent.  or  more  of 
their  length  broken.  For  the  latter,  extra  piles  were 
driven.  No  marked  dilference  in  the  driving  resistanee  of 
the  two  types  of  jiiles  was  observed.  The  pereentage  of 
breakage  in  the  fluted  tapering  type  exceeded  that  for 
the  other,  but  difl'ereiiees  in  methods  of  fabriiuition  and 
curing  probably  anount  for  this. 


CoxciiKTi:  MixiNt;  .\xd  Distimhutixh 
Two    independent    oonercte    mixing   and 


Pl.AXTS 

distribntiiig 
the   railwav 


plants  were   installed   on   opposite  sides  o 

yard.    Sand  and  gravel  were  delivered  in  cars.   A  stiff-leg 

derrick  with  clamshell  bucket  handled  the  material  from 

cars  to  the  stock  pile  and  thence  to  the  bins  over  the 

mixers. 

These  plants  liad  different  methods  of  distributing  the 
concrete,  shown  in  Fig.  o.  At  one  plant  (with  a  mixer  of 
18-cu.ft.  capacity)  there  was  an  elevator  tower  175  ft. 
high,  with  a  system  of  suspended  chutes.  At  the  other 
]ilant  (with  a  1-yd.  mixer)  a  cableway  700  ft.  long  with 
(iO-ft.  A-frame  towers  handled  the  concrete  in  1-yd.  liot- 


Ssimalfi  S^weepnira^  Maclhiliraes   for 
Po'weir  amidl  Masadl  Opes'Sitlnoini 

The  two  sweeping  marbincs  shown  licrcwitli  are  de- 
signed for  cleaning  the  floor.s  of  industrial  plants,  ami 
also  for  driveways  and  yard.s.  They  are  built  by  the 
Hriggs-Chicago  Co.,  108  South  La  Salle  St.,  Chicago. 

The  broom  (of  .Japanese  fiber)  is  carried  by  radial  rods, 
so  that  it  can  adapt  itself  to  an  uneven  surface,  and  it 
can  be  raised  and  held  clear  of  the  floor  while  the  machine 
is  being  moved.  A  spring  counterbalance  provides  for 
taking  up  the  wear  of  the  broom  and  for  adjusting  its 
]iressure  to  suit  the  (pianlity  and  character  of  dirt  to  be 
handled. 

The  dirt  is  swept  into  a  transverse  ])an  4  in.  from  the 
floor,  and  from  this  a  conveyor  (on  the  power  .machine) 
delivers  it  to  a  bin.  In  the  hand  machine  the  pan  is 
raised  by  a  lever  to  dump  the  material  into  the  bin.  In 
both  cases  the  bin  is  of  2  cu.ft.  capacity,  and  a  hinged 
door  in  the  housing  j)rovides  for  dumping  <lirt  from  waste 
cans,  etc. 

The  power  sweeper,  shown  in  Fig.  1,  has  a  3-lip.  Ellis 
gasoline  engine  which  is  equipped  with  a  magneto  and 


I>OWER-OPERATED   SWEEPER    FOR   FLOORS 
AND    DRIVEWAYS 

tom-dum]i  buckets.  The  buckets  w^ere  placed  on  trucks 
and  pushed  a  short  distance  out  from  the  mixer  by  Rand  ; 
then  picked  up  by  the  cableway  and  carried  to  a  portable 
receiving  hopper,  from  which  the  concrete  was  delivered 
to  the  forms  by  means  of  short  chutes.  Under  fair  work- 
ing  conditions  the  average  outpxit  was  32  and  22  batches 
per  hour  for  the  tower  and  cableway  plants  respectively, 
so  that  their  output  of  concrete  was  practically  the  same, 
say  22  cu.yd.  per  hr. 

The  plans  indicated  construction  units,  each  of  which 
was  to  be  poured  in  one  continuous  run.  Each  pier  foot- 
ing constituted  one  unit,  each  pier  shaft  another,  and  each 
portion  of  the  deck  structure  (together  with  the  pier  gir- 
ders for  one-half  width  of  bridge  between  consecutive 
expansion  joints)  constituted  a  third.  These  deck  units 
included  one  to  three  spans,  and  in  some  cases  required  as 
much  as  350  cu.yd.  of  concrete.  For  these  larger  units 
work  continued  through  two  or  more  shifts  of  eight  hours 
each. 

The  only  feature  of  note  in  the  formwork  was,  that  for 
spans  over  the  railway  yard  steel  I-beams  from  the  old 
>tructure  were  employed  as  the  principal  longitudinal 
elements.  These  were  supported  by  framed  bents  adja- 
cent to  the  piers  and  generally  at  points  between  tracks. 


FIG.    2.      HAND-OPERATED   SWEEPER   FOR    FLOORS 
AND    DRIVEWAYS 

rcrpiires  no  batteries.  It  is  63x3414  in.  over  all,  with  a 
maximum  height  of  39  in.,  and  weighs  700  lb.  with  its 
supply  of  gasoline,  oil  and  water.  At  the  normal  engine 
speed  of  600  r.p.m.  the  machine  moves  at  2  m.p.h.  and 
will  sweep  27,000  sq.ft.  per  hr. 

The  power-operated  sweeper  is  carried  on  three  steel 
wheels  having  shock-absorbing  duck  tires.  They  are  all 
within  the  30-in.  track  of  the  broom,  which  can  ^vork  to 
within  4  in.  of  a  curb  or  wall.  The  broom  is  18  in.  diam- 
eter and  30  in.  long.  The  engine  is  geared  to  the  counter- 
shaft, from  which  the  broom  shaft  and  rear  axle  are 
driven  by  nickel-steel  chains,  but  the  machine  can  be 
moved  by  hand  when  desired. 

The  hand  sweeper,  shown  in  Fig.  2,  is  40x56  in.,  and 
34  in.  high,  and  weighs  300  lb.  The  two  30-in.  front 
wheels  are  of  pressed  steel,  with  rubber  tires  and  ball 
bearings.  The  rear  is  supported  by  a  pair  of  7-in.  caster 
wheels  with  rubber  tires  and  having  spiral  springs  on  the 
casters.  Cut  gears  are  used,  with  a  nickel-steel  driving 
chain  to  the  broom  shaft.  A  pressure  of  26  lb.  on  the 
handle  bar  is  sufficient  to  propel  the  machine  at  2  m.p.h., 
sweeping  20,000  sq.ft.  per  hr.  at  this  rate.  "When  the 
broom  is  raised  clear  of  the  floor  a  pressure  of  15  lb.  is 
sufficient  to  move  the  nuichinc. 
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t^i'NOJ'i^lS — Vc;-//  /««r/  platc-nirder  bridge.  Itc- 
conslruction  involved  the  building  of  new  pirrx 
and  ulilization  of  some  of  old  platp.-girder  gpnns 
moved  lew porarilij  1J,  ft.  downslreain  to  rnrrij 
traffic  during  reronntruction.  Variation  in  pier 
design.  Steel  caissons  and  concrete  cai.'i.sons  used 
and  special  type  of  concrete  piles  in  some  piers. 

The  bridge  for  the  Chicago,  Burlington  &  Quincy  R.R. 
across  the  Platte  Elver  near  Ashland,  Neb.,  was  first  Iniilt 
in  188f),  as  a  pile  trestle  with  sLxtj'-two  20-ft.  wooden 
irtringers  and  six  105-ft.  Howe  truss  spans.     In  1898 


During  the  high  water  in  the  spring  of  1912,  an  ice 
gorge  formed  at  the  bridge,  causing  the  river  bed  to  scour 
to  such  a  depth  at  one  point  as  to  undermine  one  of  the 
bridge  seats,  which  was  washed  out.  Fortunately  the 
girders  which  it  supported  were  not  dro|)]>ed  into  the 
stream,  but  were  held  over  the  opening  by  the  track  rails 
acting  as  suspension  cables  (Fig.  2).  Temporary  repairs 
Avere  soon  made  but  rebuilding  was  immediately  decided 
ujion.  The  new  bridge  is  also  of  the  plate-girder  type, 
but  has  an  entire  new  set  of  piers,  the  construction  of 
which  presented  many  novel  problems. 

A  peculiar  characteristic  of  the  Platte  River  is  that  it 
invariably  has  adjoining  one  bank  a  main  channel  and 
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FIG.   1.     THE   CHICAGO,   BURLINGTON  &   QUINCY  BRIDCJB  ACROSS  THE  PLATTE  AT  ASHLAND,  NEB. 
Dotted   lines  show  old  bridge  and   solid  lines  new  bridge 


the  east  channel,  which  was  dry  at  this  time,  was  filled 
and  the  bridge  was  shortened  on  the  west  end,  making 
a  total  length  of  1,643  ft.  In  1901  it  was  rebuilt  with 
28  steel  deck-girder  spans  on  pile  piers,  protected  by 
rock-filled  cribs.  The  girders  were  of  lengths  varying 
from  50  to  60  ft.,  so  as  to  use  as  far  as  possible  the  old 
piers  which  supported  the  Howe  spans. 


nt    Engineer,    Chicago,    Burling 
Department,  Kansas  City,  Mo. 


&    Quincy    R.R. 


against  the  other  bank  a  secondary  channel.  These  two 
channels  are  from  one-quarter  to  one-half  mile  apart  with 
stretches  of  extremely  shallow  water  and  sand  bar  between. 
The  banks  are  low  and  very  seldom  overflow,  except  at 
times  of  ice  gorges  in  the  early  spring.  The  fall  is  great 
and  the  current  rapid  and  during  high  water  the  amount 
of  silt  carried  is  considerable.  The  sand  is  rather  heavy, 
although  not  so  heavy  as  to  prevent  its  being  readily 
scoured  when  the  stream  is  confined. 


PIG.   2.      THE   OLD   ASHLAND   BRIDGE   ^VITH    THE 
WASHED-OUT    TIER    IX    BACKGROUND 


PLACING   20-PT.  .SECTION  OF  STEEL  CAISSON 
FOR    ASHLAND    BRIDGE    PIER 
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Korthis  iTMs,.n  il   Iims  lurii  round  tlir  lu'tirr  pnicli.r  hi:;-lt.    :in.|    lui,    lOO-ft.    spans   ovor    llio    west   or    main 

to  nanou    the  stivaiii   as  inudi  as   |iriiilcii.c  will    |uTiiiil.  rhaniirl,   uilli   one  50-,   (ivu  55-  and  seven   (iO-ft.   girder 

causing  the  diaunei  to  scour,  providing  at  ihe  time  u(  I  he  spans   lioni   (lie  old  l)ri(lg(.  for  tlie  remainder  or  middle 

spring  breakup  wider  and  dee|)er  openings  lor  (he  passage  portion    of   llir    bridge.      'J'lie  girders   were   .spaced    7    ft. 

of  tlie  very   lieavv   ice  wliicli   often    foi'nis.   and    n'during  <-.   to   c   and   rarrv   the   single   (ia<-l<   on   a   solid   eonereio 

the  widtli  of  Ihe  sand   bars  between   the  channels   to   the  deck  with  ordinary  ballast  tie  and  rail  construction.     The 

minimum.      The.se   characteristics    dclcnnine    the    design  deck  slabs  were  ])remol(led  and  [ilaced  on  the  bridge  in  5- 

of  this  Ijridge  in  hirge  measuiv.  ft.  sections.     Each  slai)  measures  M   ft.  wide  Ity  foi/g  in. 

It  will  lie  noted    from   the  elevation   of  llic   bridge   in  thick,   is   reinforced   throughout  and   provided' witli   two 

Fig._  1    that    on    eithei-    side    \ei;v    deep    bmndations    ar.^  1-i-in.  di'ain  holes  in  each  .section.     Joints  between  slab 

carried   to  bedrock  or   very  light  liardpan,   while  iu   the  sections  are  calked  with  oakum,  tar  and  t'enient.     Expan- 
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FIG.   4.     STEEL  C.\ISSONS  .\S  USED  ON  PIERS   2.  3. 
17  AND   19 

middle  of  the  bridge,  where  the  de|ith  would  in  ordinary 
streams  be  the  greatest,  the  foundations  are  carried  only 
to  a  stratum  of  coarse  sand  or  fine  gravel  which  has 
demonstrated  its  bearing  power  and  in  which  location  the 
probability  of  scour  is  extremely  remote. 

The  narrowing  up  of  the  original  bridge  by  about  300 
ft.  was  expected  to  result,  and  has  resulted,'  in  slightly 
increasing  the  depth  of  the  channel  in  low  water  and  it 
is  anticipated  that  a  further  increase  in  channel  depths 
will  be  secured  during  the  next  floods. 

Type  of  Bridge 
Before  beginning  construction  it  was  necessary  to 
move  the  entire  bridge  l-t  ft.  downstream  to  care  for 
traffic  while  constructing  the  new  piers  on  the  old  line. 
The  new  work  "comprised  20  new  piers  so  located  as  to 
miss  the  old  bridge  seats.  Deep  piers  were  placed  for 
spanning  the  two  channels,  using  one  7  5-ft.  and  two  105- 
ft.   spans   over   the   east   or   secondar\-   channel   and   one 


Fl(5.   5.      CONCRETE   CAISSONS  AS  USED   ON   PIERS 
6   TO   16 

siou  joints  at   the  ends  of  cath   span  are  covered  with 
apron  plates. 

The  new  bridge  is  4i/o  ft.  higher  than  the  old  in  order 
to  give  a  full  open  waterway  under  the  long  girders. 
Raising  the  bridge  necessitated  elevating  the  approaches, 
wdiich  are  now  on  a  0.4  per  cent,  grade  for  a  distance 
one-quarter  mile  east  and  one-half  mile  west  from  the 
bridge.  Fascine-type  willow  mattresses,  as  shown  in  the 
plan  in  Pig.  1,  were  used  to  protect  the  new  fill  at  the 
east  end  of  the  bridge  and  to  maintain  a  channel  under 
the  long  spans  at  this  point. 

This  is  the  first  bridge  of  its  kind  to  be  constructed  in 
a  iDermanent  manner  on  the  lower  Platte  River  and  in 
order  to  obtain  data  for  future  work  various  types  and 
methods  were  used  in  constructing  these  piers. 

Caissons  for  piers  2,  3,  17  and  1!)  were  of  steel  con- 
struction of  the  design  shown  in  Fig.  4.  They  were 
lined  with  18  in.  of  concrete,  leaving  an  S-ft.  well,  througli 
which  a  dredge  bucket  was  operated  from  a  track  derrick 


no 
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on  a  lemporary  hrulfre  or  from   a  still-log  flfiiick   and 
hoist  wlien  that  rig  could  lie  erected. 

The  bottom  section  of  the  caisson  was  asseiablcd  on 
the  bank  and  was  carried  out  and  set  in  ])lacc  by  a  loco- 
motive crane.     Twenlv-foot  sections  we?-o  added  to  this 


Tiie  perpendicular  position  of  the  caisson  was  maintained 
by  regulating  the  excavation  in  the  bottom  and  by  means 
of  shores  against  the  outside.  At  times  it  was  necessary 
to  employ  divers  to  remove  rock,  boulders  and  logs  from 
under  the  rutting  edges.     Excavation  was  usually  from 


FIGS.    6    TO 


THK     1  I  KLINuli  i\  ^     \vHLV\L>    BRIDGE   UNDER    CON.STRUCTIOX 


Fig.  6 — Looking  across  biidgre  with  concrete  caisson  in  foreground.  Fig.  7 — Inner  form  and  reinforcement  in  place 
for  13-ft.  section  of  concrete  caisson.  Fig.  8 — Pier  11,  showing  suspended  platform  with  forms  partly  erected. 
Fig.   9 — Pier   11,    lowering  bottom   of   sections   of   caissons   by  screws 


as  sinking  progressed  in  the  manner  shown  in  the  view 
in  Fig.  3. 

The  caissons  were  sunk  by  open  dredging  through  the 
8-ft.  well  in  the  center  and  by  shooting  one  Vi;-lb.  stick 
40%  djTiamite  in  the  excavated  pit  after  each  5  to  8 
cu.j'd.  of  sand  w-as  removed.  By  using  dynamite,  it  was 
possible  to  keep  the  sand  from  rushing  in  at  the  bottom ; 
it  seemed,  also,  to  help  materially  to  sink  the  caisson. 


3  to  4  ft.  below  the  cutting  edge  when  the  caisson  started 
to  move.  In  order  to  found  the  cutting  edge  on  bedrock, 
the  last  3  or  4  ft.  of  depth  was  made  by  lowering  the  water 
on  the  inside,  thereby  reducing  the  pressure  and  allowing 
the  sand  to  be  forced  in  under  the  cutting  edge  and  per- 
mitting the  caisson  to  settle  by  its  own  weight  to  within 
a  few  inches  of  bedrock.  Sand  around  the  cutting  adges 
which  could  not  be  removed  was  then  thoroughly  grouted 
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MOVING    GIRDER    SPANS    ON    CHICAGO,   BURLINGTON    &    QUINCY    BRIDGE    ACROSS    THE    PT.ATTE 
RIVER  FROM  OLD  TO  NEW  PIERS 


with  Cfment,  ;i]iplii'(l  tli rough  a  2-in.  steam  jet.  The 
bottom  was  then  sealed  with  a  o-ft.  course  of  1:2:4  mix 
jilaced  tlirough  the  water  in  a  %-ycl.  drop-bottom  bucket. 
.Vfter  tliis  liad  set  for  12  hr.  a  second  course  was  placed, 
making  a  total  of  from  10  to  14  ft.  of  sealing  material. 
This  was  allowed  to  set  for  24  hr.  when  the  caisson  was 
nnwatered  and  filling  with  concrete  was  carried  on  in  the 
dry.  A  mi.\  of  1 :  3  :  (5  was  vised  to  complete  this  dry  filling 
of  the  core  of  the  piers. 


FIG.    U.       61.\"K1.\G    .^rECl.-VL    CU.NCRETE    PILE    OX 
ASHLAND    BRIDGE- 


The  piers  were  completed  to  |iroper  height  by  placing 
reinforced-concrete  ca]is  with  ice-breakers  on  the  uiistream 
side.  With  a  track  derrick  using  a  1-yd.  Browning  orange- 
peel  bucket  a  maximum  of  G  ft.  was  sunk  in  10  hr.,  which 
includes  25  per  cent.  loss  of  time  on  account  of  traffic. 
Where  a  stiff-leg  derrick  and  hoisting  engine  were  used, 
a  maximum  of  10  ft.  in  10  hr.  was  made,  with  no  loss 
of  time  on  account  of  traffic. 

Eeixforced-Coxcrete  Caissons 

Caissons  for  piers  6  and  If,  inclusive  were  made  of 
reinforced  concrete  with  a  IT-ft.  square  base  converging 
to  an  1 1-f t.  cylinder  12  ft.  above  the  cutting  edge.  All 
forms  for  molding  this  caisson  were  of  wood  and  so 
constructed  that  they  could  be  removed  and  used  again. 
Details  of  these  caissons  are  given  in  Fig.  5. 

They  were  sunk  and  finished  in  the  same  manner  as 
the  steel  caissons  previously  described.  Pier  16,  only, 
was  founded  on  bedrock ;  pier  15  was  founded  on  a  stratum 
of  cemented  gravel  about  10  ft.  above  bedrock,  and  the 
remainder  of  the  series  were  suid<:  to  a  depth  of  about 
50  ft.  below  low  water  and  founded  on  coarse  sand  or 
gravel,  which  is  below  any  possible  line  of  scour.  Owing 
to  the  shallow  water  it  was  possible  to  build  diversion 
dams  of  brush  and  rock  upstream  from  where  a  new 
pier  was  to  be  started,  thereby  obtaining  still  water  in 
which  a  wooden  box  coffer-dam,  measuring  24  ft.  square 
and  from  4  to  6  ft.  deep,  was  placed  and  filled  with  sand, 
on  which  fomis  for  the  bases  of  the  caissons  were  erected. 
.Aiter  sinking  the  caisson  to  a  depth  of  from  10  to  12  ft. 
tliis  coffer-dam  was  removed  and  used  again  at  the  next 
pier. 

Piers  6  to  16,  except  Xo.  11,  were  started  in  this 
manner.  At  pier  11  the  water  was  12  ft.  deep,  so  it  was 
decided  to  erect  base  forms  and  concrete  the  lower  section 
of  the  caisson  on  a  suspended  platform.  This  was  accom- 
plished by  spanning  the  location  of  the  new  pier  with  two 
()0-ft.  girders  placed  at  13-ft.  centers  on  pony  bents  built 
cm  the  old  bridge  seats.  Crosswise  on  these  girders  were 
])laced  two  pairs  of  smaller  girders  from  which  a  platfonii 
was  suspended  Just  above  the  surface  of  the  water,  by 
means  of  six  2-in.  lowering  serein's  24  ft.  long.  The 
form  for  the  base  was  erected  on  this  platform  and  con- 
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Crete  was  placed  to  a  sufficient  depth  to  properly  embed 
and  anchor  six  eye-bars  to  wliich  six  Sl/^-in.  lowering 
screws  were  attached  to  aid  in  supporting  the  load  as 
concreting  progressed. 

After  the  i'oriiis  were  removed,  the  six  2-in.  screivs  were 
released  and  the  platform  was  removed  from  under  the 
caisson,  throwing  the  entire  weight  (approximately  175 
tons)  on  the  six  2iA-in.  screws.  The  caisson  was  then 
lowered  to  tlie  bed  of  the  stream  by  means  of  these  screws, 
after  which  they  were  removed  and  the  work  progi-essed 
as  on  the  other  piers  previously -described.  (See  Figs.  8 
and  S).) 

CONCEETE-PlLE  FOOTINGS 

Piers  1,  4  and  5  are  built  on  Bignell  concrete  piles, 
pier  1  and  pier  4  having  36  piles  each  and  pier  5  having 
21  piles,  sunk  to  depths  respectively  of  57,  62  and  50  ft. 
below  water.  The  tops  of  these  piles  are  embedded  in  a 
concrete  cap,  on  which  forms  were  erected  and  piers 
finished  in  the  usual  manner. 

The  concrete  pile  referred  to  is  of  a  new  type  (see 
Engineering  News  of  Oct.  8,  1914)  and  these  are  the 
first  of  their  kind  to  be  used.  They  are  16  in.  sq.,  50  ft. 
long  and  weigh  12,300  lb.  each  and  are  made  of  reinforced 
concrete.  Each  pile  has  a  4-in.  pipe  through  its  length 
which  is  reduced  to  2  in.  at  the  bottom.  This  is  tapped 
by  %-,  y2-  and  %-in.  pipes  fitted  with  elbows  turned 
up  on  the  outer  edge  of  the  piling  and  are  spaced  from 
the  bottom  or  point  of  pile,  ly^,  3,  4,  8  and  13  ft.,  thus 
furnishing  five  openings  on  each  side  of  the  pile.  Also  a 
2-in.  pipe  extends  through  the  4-in.  pipe  and  fits  into 
the  reducer  at  the  point,  the  2-in.  pipe  being  fitted  with 
a  brass  uozzle  that  reduces  the  opening  to  IVs  in- 

Water  is  applied  at  the  top  of  the  piling,  through  two 
31/^-in.  hose,  at  a  pressure  of  100  to  150  lb.  per  sq.in. 
in  the  4-iii.  pipe  and  250  to  300  11).  in  the  3-in.  pipe 
(see  Fig.  11).  The  high  pressure  is  used  at  the  point 
of  the  pile,  through  the  inner  pipe,  to  loosen  and  displace 
sand  in  front  of  the  pile  in  sinking.  The  lower  pressure 
in  the  4-in.  pipe  supplies  the  side  openings  with  enough 
pressure  to  keep  the  sand  loose  and  to  give  it  an  upward 
movement  to  overcome  the  side  friction.  The  pile  sinks 
by  its  own  weight. 

Abutment  Design 

The  east  abutment  consists  of  a  prismatic  pier  resting 
on  50-ft.  Bignell  concrete  piles,  12  of  which  were  sunk 
to  a  depth  of  35  ft.  below  low  water,  supporting  the 
east  end  of  a  25-ft.  slab,  weighing  80  tons.  The  other 
end  of  the  slab  is  supported  by  a  small  cone  block  on 
brackets  attached  to  ends  of  girders.  Two  of  these  slabs 
lire  used,  one  at  each  end  of  the  bridge.  They  were  man- 
ufactured at  the  Chicago,  Burlington  &  Quincy  R.R. 
concrete  plant  at  Ilavelock,  Neb.,  each  slab  being  made 
m  two  parts  measuring  3  ft.  deep,  7  ft.  wide  by  25  ft. 
long  to  facilitate  handling  and  placing. 

The  west  abutment  was  built  the  same  as  the  east  one, 
except  that  it  is  supported  by  twelve  30-ft.  by  14xl4-in. 
solid  concrete  piles. 

Pier  30  is  similar  to  pier  1,  but  the  foundation  piles 
are  white  oak  instead  of  concrete. 

Pier  18,  which  was  the  last  pier  to  be  completed,  pre- 
sented many  difficult  problems,  owing  to  the  nature  of 
obstructions  in  the  river  bed,  through  which  it  was  sunk. 
A  coffer-dam,  I'.i  ft.  square,  was  planned,  but  before  di'iv- 


ing,  a  Davis  calyx  core  drill  was  used  to  drill  holes  18  in. 
apart  to  penetrate  through  the  obstructions  and  on  the 
proposed  line  of  coffer-dam.  Each  hole  was  blasted  with  5 
to  15  lb.  of  60%  dynamite  and  sheetpiling  was  then 
driven  with  but  little  trouble.  By  the  use  of  dynamite, 
divers,  dredge  buckets  and  sand  pumps,  this  coffer-dam 
was  finally  cleaned  and  the  oljstructions  removed,  after 
which  it  was  filled  to  the  surface  of  the  water  with  sand 
on  which  forms  were  erected  for  a  concrete  caisson  similar 
to  the  ones  used  at  piers  6  to  16.  Thereafter  work  pro- 
ceeded without  interruption  until  the  pier  was  completed. 

Steel  Erection 

Three  new  spans  were  placed  at  each  end  of  the  new 
l)ridge,  and  track  laid  and  completed  as  far  as  possible. 
Traffic  was  then  diverted  for  34  hr.  while  the  girder 
spans  from  the  old  bridge  were  shifted  to  the  new  piers. 
This  was  accomplished  by  the  use  of  one  75-ton  derrick 
and  one  100-ton  derrick,  which  picked  each  entire  span 
with  ties  and  rails  in  place,  raised  it  7  ft.,  moved  it 
endwise  25  ft.  and  swung  it  to  place  on  the  new  piers, 
14  ft.  out.  These  three  movements  required  20  to  45  min. 
for  each  span.  Thirteen  spans  were  moved  in  this  manner, 
during  the  worst  storm  of  the  winter.  High  wind  and 
heavy  snow  greatly  retarded  this  work.  The  actual  time 
for  changing  the  spans  was  IOV2  h^.  (Fig.  10). 

The  construction  was  all  carried  out  by  the  forces  of 
the  Chicago,  Burlington  &  Quincy  R.R.,  under  the  direc- 
tion of  C.  H.  Cartlidge,  Bridge  Engineer;  C.  R.  Fickes, 
Assistant  Engineer.     The  writer  was  Resident  Engineer. 

Two  power  plants  and  one  pumping  station  have  been 
built  on  the  Okanogan  Project  of  the  United  States  Rec- 
lamation Service  in  Washington  as  insurance  against  the 
contingency  of  lack  of  water.  About  10,099  acres  of  pri- 
vate and  project  land  here  are  watered  from  Salmon  Creek, 
requiring  an  annual  runoff  of  30,000  acre-ft.  The  creek 
has  always  maintained  a  runoff  greater  than  this,  except 
for  a  period  of  shortage  between  1908  and  1914.  In  1911 
there  was  an  actual  shortage  for  irrigation.  A  supple- 
mentary water-supply  for  the  project  was  determined 
upon  to  be  secured  by  pumping  from  the  Okanogan  River. 
It  is  expected  that  there  will  be  more  seasons  when  the 
pumps  will  be  idle  than  when  used.  The  cost  of  the  pump- 
ing and  po^ver  plants  when  fully  completed  will  be  about 
$61,000.  If  the  use  of  this  plant  should  save  the  apple 
crop  of  one  season  it  would  pay  for  itself. 

In  the  pumping  station  are  two  units,  each  consisting 
of  a  200-hp.  induction  motor  direct-connected  to  a  two- 
stage  centrifugal  pump  of  6  sec. -ft.  capacity.  The  two 
pumps  are  connected  by  12-in.  pipes  to  a  Y  in  a  30-in. 
line,  325  ft.  long,  and  a  wood-stave  pipe  4,400  ft.  long. 
The  water  is  raised  177.5  ft.  above  low  water. 

To  supply  the  pumping  station  with  current  two  gen- 
erating stations  have  been  built  at  drops  in  the  irrigation- 
canal  system.  At  one  plant  there  is  a  drop  of  105  ft. 
with  a  normal  water  flow  of  27  sec.-fi,  developing  ap- 
proximately 250  hp.  At  this  plant  the  machinery  com- 
prises a  Francis  turbine  connected  to  a  187-kv.-a.  genera- 
tor. At  the  second  power  station  there  is  a  drop  of  56 
ft.  and  a  flow  of  55  sec.-ft.,  developing  about  300  hp.  The 
equipment  is  the  same  as  noted  in  the  first  plant. 
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SYNOPSIS — The  cosls  of  uperaiion  uf  drainaye 
pumping  plants  in  southern  Louisiana  are  given 
irilh  full  (lata  on  the  equipment  of  each  station 
am!  on  the  kind  and  costs  of  fuel  and  labor. 
To  facilitate  the  comparison  of  plants  of  different 
capacities  and  heads  the  unit  used  is  the  cost  of 
Ilfliii;/  ]  acre-ft.  through  1  ft.  height. 

Thu  data  set  forth  in  this  article  have  beuu  obtained 
during  the  course  of  investigations  carried  on  by  the 
writer  in  southern  Louisiana  since  June,  1909,  under  the 
auspices  of  Drainage  Investigations,  Office  of  Experi- 
ment Stations,  United  States  Department  of  Agriculture. 
The  work  has  consisted  of  a  general  study  of  the  prob- 
lems involved  in  the  reclamation  of  the  wet  prairie  lands 
of  southern  Louisiana,  particular  attention  having  been 
paid  to  the  subject  of  run-off,  including  its  amount  as 
determined  by  continuous  records  kept,  and  the  cost  of 
its  removal  by  pumping. 

The  equipment  of  each  pumping  plant,  as  well  as  the 
kinds  and  costs  of  fuel  and  labor,  are  shown  in  Table  1. 
Except  for  the  last  three  districts  enumerated,  the  de- 
scriptions apply  to  conditions  obtaining  in  1913,  but  any 
important  changes  since  made  have  been  noted.  Table 
2  shows  the  costs  of  operation,  including  those  of  fuel, 
labor  and  repairs ;  it  also  shows  the  conditions  under 
which  the  plants  were  operated.  For  the  purpose  of  com- 
paring the  costs  for  the  various  plants,  a  unit  has  been 
chosen  which  eliminates  any  effect  of  difference  in  the 
amounts  of  water  pumped  and  the  lifts  of  the  pumps; 
this  unit  is  the  cost  of  lifting  1  acre-ft.  of  water  1  ft. 
The  performance  of  each  plant  is  expressed  in  the  equiv- 
alent number  of  acre-feet  lifted  1  ft.  It  should  be  noted 
that  the  table  shows  average  effective  lift  rather  than 
the  actual,  the  former  being  the  difference  between  the 
elevation  of  the  water  surface  from  which  the  water  is 
being  pumped  and  that  of  the  water  surface  where  the 
pumps  discharge.  The  cost  of  pumping  is  likewise  ex- 
pressed as  the  cost  of  lifting  1  acre-ft.  one  effective  foot. 

Notes  on  Cost  Tables 

Prior  to  1913  figures  for  the  costs  of  repairs  for  the 
Willswood  and  the  Little  Woods  plants  were  not  avail- 
able, and  it  has  therefore  been  assumed  that  such  costs 
were  1.5%  of  the  combined  cost  of  labor  and  fuel.  This 
is  an  average  figure  for  the  plants  for  which  the  actual 
costs  of  repairs  are  known.  An  unusually  large  amount 
for  repairs  and  incidentals  is  recorded  against  the  Little 
Woods  plant  for  the  year  1913,  as  this  item  covers  a  thor- 
iiugh  overhauling  of  the  plant;  strictly  speaking,  this 
extra  expense  should  be  charged  to  the  whole  succeeding 
])eriod  of  operation  instead  of  to  the  one  year. 

Prior  to  September,  1913,  the  design  of  the  suction  and 
discharge  piping  at  the  Poydras  plant  was  such  that 
the  resulting  loss  of  head  amounted   to  about  2. .5   ft. : 

Department    of 


with  a  bettor  design  of  piping  this  loss  was  reduced  to 
about  0.5  ft.,  with  consequent  increase  of  efficiency. 

The  area  drained  on  Unit  No.  1  at  Gueydan  was 
changed  in  July,  191.5,  from  6, .500  to  7,500  acres  by  the 
addition  of  about  1,000  acres  of  raw  land;  consequently 
the  run-off  from  the  district  as  a  whole  was  a  very  large 
part  of  the  total  rainfall.  Fuel  oil  during  most  of  the 
jear  cost  $1.50  per  bbl.  (42  gal.)  by  the  time  it  was  barged 
to  the  plant.  By  means  of  an  oil  meter  a  careful  record 
was  kept  of  the  amount  of  fuel  required  for  each  boiler 
to  bring  the  steam  pressure  up  to  the  point  necessary  to 
operate  the  plant;  this  was  found  to  be  55  gal.  for  each 
time.  Labor  was  estimated  at  $0.50  per  fire-up,  so  that 
the  average  cost  for  each  boiler  of  the  plant  was  $2.50. 

The  Only  Electric  Plant 

On  the  Little  AVoods  tract  the  area  was  decreased  about 
10%  at  the  beginning  of  1913,  and  on  the  first  of  May 
it  was  further  reduced  to  2,400  acres.  The  area  drained 
by  the  plant  continued  to  be  2,400  acres  to  the  close  of 
the  year,  except  during  the  month  of  October,  when 
6,858  acres  was  drained.  The  service  of  the  plant  was 
very  intermittent  as  it  was  desired  to  obtain  the  deepest 
drainage  possible.  Consequently  the  reservoir  channels 
were  kept  as  nearly  empty  as  practicable.  From  the  first 
of  the  year  1914  and  until  the  middle  of  May,  this  dis- 
trict was  drained  by  two  plants.  The  old  plant  drained 
an  area  of  2,400  acres  and  the  new  plant  drained  the 
remaining  4,543  acres.  After  the  date  mentioned  the 
entire  area  was  drained  by  the  new  plant.  This  is  the 
only  electrically  driven  plant  on  which  records  were  taken. 
The  motors  are  of  the  fixed-speed  type,  so  that  the  speed 
of  the  pump  remains  constant  whatever  the  lift.  This 
arrangement  gives  the  greatest  capacity  when  the  lift 
is  low,  at  which  time  the  greatest  capacity  is  necessary. 
While  the  capacity  decreases  very  materially  with  the  in- 
creased lift,  the  water  to  be  pumped  also  greatly  decreases. 

The  cost  figures  given  in  the  table  must  be  compared 
with  due  regard  to  conditions  of  operation  and  to  the 
average  lifts  of  the  pumps.  A  comparison  of  the  costs 
of  lifting  1  acre-ft.  of  water  1  ft.  on  the  Little  Woods 
tract  for  the  years  1910  and  1911  will  show  the  increase 
of  cost  that  results  from  very  intermittent  operation.  The 
increase  in  this  case  is  due  largely  to  the  relatively  large 
charge  for  labor  during  1910.  However,  it  will  be  noted 
that  the  fuel  charge  is  greater  for  1910  than  1911. 

The  effect  of  a  change  in  the  average  lift  of  a  pump  is 
shown  in  the  figures  for  nearly  all  the  plants,  but  espe- 
cially in  those  for  Unit  No.  1  Poydras,  No.  2  Des  Alle- 
mands,  and  No.  3  Eaceland.  On  some  of  the  other  plants 
where  an  increase  in  lift  has  not  caused  a  decrease  in 
unit  cost  the  cost  of  fuel  has  increased. 

As  all  of  the  Corliss-engine  plants  are  on  large  dis- 
tricts, thus  causing  a  relatively  large  rediiction  in  the 
labor  charge  per  unit  of  water  lifted  out  of  the  district, 
it  will  be  of  more  value  to  make  the  comparison  on  cost 
of  fuel  alone.  This  will  largely  eliminate  the  effect  of 
the  size  of  the  district.     With  _the  exception  of  the  year 
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l!ill  the  cost  ill  liu'l  of  lirtiiii;  1  acrc-l't.  ol'  wator  1  I't. 
was  niiic'li  less  for  tlie  Corliss-engine  plants  than  for 
those  whifli  iise  slide-valve  engines.  The  cost  is  espe- 
cially low  for  Little  Woods,  hecause  of  the  low  price  of 
fuel.  The  longer  run  per  iire-up  for  this  plant  gives 
it  further  advantage  in  some  of  the  years.  The  plants 
in  District  No.  1  at  Gueydan  and  Jetferson  Drainage 
District  No.  3  are  similar  in  equipment  except  that  tlie 
pumps  in  the  former  are  larger.  It  will  be  noted  tliat 
the  cost  of  fuel  used  jior  unit  of  water  lifted  is  less  for 
the  Gueydan  district  tiiaii  I'or  tlic  otiier.  The  lifts  and 
the  lengths  of  run  per  fire-up  are  about  the  same,  while 
tlie  unit  cost  of  fuel  is  lower  for  the  Jefferson  plant. 
The  difference  may  be  due  to  the  faulty  firing  in  the  lat- 
ter, but  it  probably  is  caused  by  the  fact  that  while  the 
engine  at  Gueydan  is  of  about  the  correct  size  for  tlie 
54-in.  pump,  the  same-sized  engine  connected  to  a  48- 
in.  pump  in  the  Jefferson  Drainage  District  plant  is 
lather  larger  than  necessary  and  is  nuderloaded. 

Slide- Valve  Engine  Pl.vnts 
For  the  slide-valve  plants,  a  comparison  of  the  costs  of 
fuel  for  lifting  1  acre-ft.  of  water  1  ft.  will  show  that 
the  effect  of  the  highest  average  lift  and  the  longest  run 
per  fire-up  for  the  year  1913,  which  occurred  in  the  case 
of  the  Sniithport  plant,  has  served  to  make  the  latter 
compare  very  favorably  with  the  other  slide-valve  plants — 
although  it  is  by  far  the  poorest  plant  of  the  five.  On 
the  other  hand,  the  effect  of  the  lowest  lift  and  the 
shortest  run  per  fire-up  for  the  year  1913,  which  occurred 
in  the  Eaceland  plant,  has  served  to  make  it  the  most 
expensive  plant  per  acre-foot  of  water  lifted  one  foot — 
although  the  Eaceland  pump  is  the  equal  of  any  of  the 
other  slide-valve  plants.  It  will  be  noted  that  the  unit 
fuel  costs  for  the  four  slide-valve  plants  from  wluch  cost 
ligures  were  available  showed,  for  1914  as  compared  to 
1913,  some  decrease  in  all  cases  and  a  decided  decrease 
in  two.  In  the  case  of  Willswood  this  decrease  was 
caused  by  a  cheaper  price  on  the  fuel  oil  burned,  and 
in  the  other  three  by  increased  lift  and  greater  care  in 
operation.  Tests  of  the  plants  had  showed  that  they  were 
being  operated  at  an  overload,  and  during  1914  the  en- 
gine speeds  were  considerably  reduced.  At  Poydras 
changes  in  the  piping  to  the  pumps  and  in  the  impellers 
also  aided  in  achieving  more  economical  operation.  It 
will  be  noted  that  the  cost  figures  for  the  jDlants  at  Poy- 
dras and  Des  Allemands  are  about  the  same  as  those 
for  the  Corliss-engine  plant  at  Jefferson. 

The  only  plant  operated  by  electricity  shows  a  consid- 
erably higher  cost  for  power  for  Lifting  1  acre-ft.  of  water 
1  ft.  than  do  most  of  the  steam  j^lants.  Ilowever,  it 
will  be  noted  that  the  amount  pumped  was  small  and  the 
service  was  very  intermittent.  The  plant  was  started 
about  twice  as  often  as  any  of  the  others  and  the  average 
length  of  run  at  full  capacity  for  each  time  it  was  started 
was  less  than  one-fovirth  as  long  as  in  the  case  of  most 
of  the  others.  Of  course  the  loss  due  to  starting  so  often 
was  much  less  relatively  than  with  a  steam  plant. 

The  conditions  of  operation  as  set  forth  in  Table  2  may 
also  need  some  explanation.  Column  17  gives  the  total 
time  in  each  year  that  the  plant  was  operated  at  full  ca- 
pacity, expressed  in  terms  of  full  24-hr.  days.  Where 
the  period  given  in  column  3  is  less  than  a  year,  the 
length  of  time  that  the  plant  actually  operated  during 
the  period  is  so  corrected  as  to  give  the  rate  per  year. 


For  example,  if  the  plant  operated  10  days  in  a  period 
of  (i  months,  the  number  that  would  appear  under  column 
17  would  be  20.  The  figures  in  column  18  are  obtained 
by  dividing  the  actual  number  of  hours  during  which  the 
plant  operated  in  the  given  period  by  the  number  of 
times  the  boilers  were  fired.  Where  the  period  given  in 
column  3  is  a  full  year,  the  iigures  in  column  18  may  be 
obtained  by  multiplying  those  in  colunni  17  by  24  and 
dividing  by  the  numbers  given  in  column  16.  If  the 
period  is  less  than  a  year  the  figures  in  column  1  7  should 
first  he  corrected  by  column  3  and  notes. 

Conditions  on  some  of  the  districts  during  the  various 
years  are  such  that  the  amounts  and  costs  of  operation 
are  not  typical  and  could  not  safely  be  used  for  drawing 
general  conclusions.  Thus  in  the  case  of  Sniithport  the 
amount  pumped  and  the  number  of  24-hr.  days  per  year 
that  the  plant  oi^erated  are  both  increased  by  seepage 
through  the  levees;  this  is  particularly  true  during  1913. 
The  length  of  run  per  fire-up  is  also  increased  by  the 
same  influence  and  \inder  normal  seepage  conditions 
would  probably  be  about  one-third  less.  The  Willswood 
plant  has  been  in  operation  about  19  years;  the  number 
of  days  per  year  it  operates  (an  average  of  17)  and  the 
average  length  of  run  per  fire-up  (7  hr.)  are  about  what 
would  be  expected  for  lands  that  have  been  reclaimed 
for  a  number  of  years.  The  Poydras,  Gueydan,  Des  Al- 
lemands and  Jefferson  plants  are  all  on  newly  reclaimed 
lands.  Up  to  the  beginning  of  1914  no  very  large  per- 
centages of  the  lands  in  the  respective  districts  were  in 
cultivation,  and  the  character  of  the  service  and  the 
number  of  days  per  year  that  the  jjlants  operated  are 
comparable  only  to  the  same  items  in  plants  on  newly 
reclaimed  land.  The  conditions  of  operation  at  the  Lit- 
tle Woods  plant  were  far  from  being  typical  up  to  the 
beginning  of  1914,  as  its  capacity  was  relatively  small 
and  the  w^ater  was  allowed  to  come  to  it  very  slowly  from 
the  portions  of  the  district  not  in  cultivation.  During 
1914,  since  the  addition  to  the  plant  capacity,  the  dis- 
trict could  be  drained  in  about  the  usual  time. 

Some  Typical  Eesults  Shown 

In  the  year  1914  the  results  from  the  Poydras,  Des  Al- 
lemands, Jefferson  and  Eaceland  plants  may  be  said  to  be 
typical.  In  addition,  the  results  from  the  last-named 
district  for  1913  are  also  typical.  An  average  of  the 
records  for  1914  from  each  of  the  districts  and  including 
records  for   1913  from  the   Eaceland  district  shows: 

Rainfall,  in 50.85 

Run-off,    in 22.59 

Days  per  year  on  which  operation  occurred 104.00 

Number  of  times  per  year  boilers  were  fired 97.00 

Number  of  24-hr.  days  per  year  at  full  capacity 21.10 

Average    number    of    hours    run    at    full    capacity,    per 

fire-up     5.20 

While  the  rainfall  given  is  slightly  below  normal  for 
this  section  of  the  state,  it  is  believed  that  the  percent- 
age of  rainfall  appearing  in  run-off  in  the  average  given 
M'ill  not  be  far  from  normal.  With  the  mean  annual 
rainfall  of  .5(5  in.  and  the  same  percentage,  the  amount 
to  be  pumped  would  be  25  in.  per  yr.  Therefore  a  plant 
with  a  24-hr.  capacity  of  1.25  in.  in  depth  of  water  over 
the  area  drained  would  have  to  operate  an  average  of 
about  20  days  of  24  hr.  each,  per  year.  AVliere  such 
factors  as  leaky  levees  enter  in,  the  amount  of  pumping 
would  of  course  be  greatly  increased..  Where  the  capacity 
of -the  plant  is  much  less  than  specified,  the  amount 
pumped  would  be  somewhat  less,  owing  to  evaporatipii. 
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Sl'NOr^LS — Tunnel  pumped  out,  while  some 
leakage  still  continued,  by  comlnned  air  lift  and 
pump  work.  Erratic  pressure-gage  readings  in 
the  bulkheaded  heading.  The  jammed  bulkhead 
door  and  the  open  drain-pipe.  Leak  finally 
grouted  through  a  32-ft.  drill  hole  from  the 
Astoria  bulkhead.  E.ixavating  the  grout  filling 
the  heading — a  volume  twice  that  of  the  cement 
used.  Final  benrh  work  and  lining  wiili  casi-fiteel 
rings. 

For  pumping  out  the  tunnel  after  the  leak  had  been 
controlled  by  filling  the  entire  heading  with  grout,  the 
following  preparations  were  made:  One  1,000-gal.  and 
one  SOO-gal.  pump  were  mounted  on  a  steel  pontoon  in 
the  Astoria  shaft.  An  18-in.  ventilating  pipe  and  three 
8-in.  pump  discharge  lines  which  were  already  in  the  shaft 
were  converted  into  air  lifts  by  installing  small  air  lines 
in  them.  The  three  elevators  were  removed  so  that  the 
elevator  framework  could  be  used  to  mount  additional 
pumps. 

On  Nov.  2-i,  1913,  at  7:50  a.m.,  the  18-in.  and  two 
8-in.  air  lifts  were  turned  on.  They  lowered  the  level 
of  the  water  160  ft.  by  9  p.m.,  removing  1,1-10,000  gal., 
an  average  of  1,440  gal.  per  min.  The  1,000-gal.  pump 
was  then  cut  in.  As  the  work  progressed  two  pumps 
were  used  froni  the  pontoon  assisted  by  the  air  lifts  and 
three  600-gal.  pumps  mounted  on  the  elevator  framing. 
The  discharges  of  the  pumps  were  connected  to  discharge 
lines  already  in  place  in  the  shaft  for  the  original  pump- 
ing plant  by  means  of  8-in.  hose,  and  steam  connections 
were  made  in  the  same  manner.  Tlie  bays  of  the  elevator 
framing  were  25  ft.  apart,  and  after  the  water  was 
pumped  down  low  enough  so  that  the  three  pumps  could 
lie  shifted,  the  pumps  on  the  pontoon  were  used  to  hold 
the  level  of  the  water  while  the  shift  was  being  made. 
Conversely,  the  pumps  on  the  elevator  framing  were  used 
to  hold  the  water  while  the  connections  of  the  pontoon 
pumps  were  being  changed. 

When  pumping  began,  a  gage  on  a  pipe  in  bulkhead 
B  (see  sketch.  Fig.  4,  p.  675,  last  week's  issue)  read 
92  lb.,  the  exact  figured  pressure  for  that  point.  In  the 
early  pumping  this  gage  dropped  slower  than  the  head 
in  the  shaft  by  19  lb.  A  5-in.  pipe  in  bulkhead  B 
was  opened  in  order  to  assist  the  pumping  by  using  the 
Bronx  pumps,  when  the  gage  began  to  rise  rapidly  until 
it  was  34  lb.  higher  than  the  shaft  pressure,  indicating 
that  the  flow  was  opening  up  connection  with  the  ri\er 
pressure.  The  pipe  was  closed,  and  the  gage  jumped 
to  58  lb.  higher  than  the  shaft  pressure. 

At  10  a.m.,  Nov.  25,  the  18-in.  air  lift  was  shut  down, 
having  operated  until  the  water  was  200  ft.  below  the 
top  of  shaft,  which  was  an  unusual  performance,  as  the 
air  pipe  only  extended  down  a  distance  of  25(i  ft.  About 
2  p.m.  the  amount  of  water  coming  into  the  shaft  ap- 
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jiearcd  suddenly  to  increase,  as  if  some  stoppage  had 
given  way  in  tlie  heading. 

On  Nov.  26,  as  the  gage  at  bulkhead  B  had  been  con- 
tinually dropping  and  had  apparently  lost  its  connec- 
tion with  the  river  pressure,  the  5-in.  pipe  was  again 
opened  and  the. Bronx  pumps  operated,  when  the  gage 
instantly  drop})ed  13  lb.  more. 

As  the  Astoria  heading  was  about  30  ft.  higher  than 
the  Astoria  portal,  it  was  feared  that  a  vacuum  would 
form  in  the  heading  and  cause  a  rush  of  water  that 
would  swamp  the  pumps.  In  looking  for  a  means  of 
forcing  air  into  the  heading  a  2-in.  pipe  in  bulkhead  B 
was  cleared;  and  instantly  the  gage,  wliich  was  on  an- 
other pipe  on  the  opposite  half  of  the  bulkhead,  dropped 
another  15  lb.  to  the  shaft  pressure  and  then  3  lb.  more. 

The  gage  fluctuated  back  and  forth — first  higher,  then 
lower  than  the  shaft  pressure — in  a  very  extraordinary 
manner.  On  Nov.  28  when  it  should  have  read  zero 
it  read  7  lb.  and  continued  to  do  so  to  the  end  of  the 
pumping.  When  the  water  reached  an  elevation  about 
14  ft.  above  the  bottom  of  tunnel  at  the  portal,  the  sub- 
merged pumps  were  cut  in.  Approximately  24,000,000 
gal.  of  water  was  pumped. 

Vacuum  in  Headixu  Holds  Back  Water 

The  attempt  to  force  air  into  the  heading  from  the 
Bronx  end  had  failed.  At  3 :  30  p.m.,  Nov.  28,  it  became 
evident  that  a  vacuum  was  fonning  in  the  heading,  as  the 
water  level  had  reached  a  point  at  that  time  which  it 
should  not 'have  reached  until  midnight.  It  was  calcu- 
lated that  1,000,000  gal.  was  held  back  in  the  tunnel  above 
the  elevation  of  the  water  in  the  shaft. 

An  attempt  to  force  air  through  an  air  line  which 
was  known  to  extend  well  into  the  tunnel  finally  suc- 
ceeded, most  fortunately,  when  the  air  pressure  reached 
165  lb.,  evidently  blowing  out  some  stoppage,  as  the  air 
then  went  in  at  35  lb.  Air  was  then  kept  constantly 
on  this  line,  and  lowering  of  the  water  proceeded. 

The  last  of  the  8-in.  air  lifts  was  shut  down  at  11:  30 
a.m.,  Nov.  29,  having  worked  continuously  from  7 :  50 
a.m.,  Nov.  24.  The  water  was  234  ft.  below  the  top  of 
shaft,  and  the  end  of  the  air  pipe  had  only  13  ft.  sub- 
mergence, an  unusual  performance  for  an  air  lift. 

Entering  the  Tunnel  for  Inspection 

At  5  a.m.,  Nov.  30,  when  the  water  reached  a  point 
4  ft.  above  the  crown,  of  the  arch  at  the  portal,  the  air 
which  had  been  forced  into  the  heading  began  to  break 
into  the  atmosphere,  bubbling  up  through  the  water 
violently.  The  pumps  were  slowed  down  and  the  es- 
cape of  the  air  lowered  the  water  to  the  level  of  the 
portal.  The  full  100  lb.  of  air  was  then  blown  into  the 
tunnel  to  ventilate  it.  At  7 :  30  p.m.  the  water  reached 
a  level  of  4.5  ft.  below  the  crovni  of  arch  at  the  portal, 
which  meant  that  it  was  13.5  ft.  deep  at  the  portal, 
diminishing  to  nothing  at  a  point  2,600  ft.  from  the  por- 
tal, or  900  ft.  from  bulkhead  .1.  As  it  was  most  iniiior- 
taiit   1(1  knciw  thi.'  :irtual   iiindiliiiiis  iu  the  lieadiu"',  the 
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l']ii>;iiu'crs'  iVf^X'iit  anil  lu'sideiit  Hnji'iiu'i'r  inamu'il  two 
ruwlxiiits  and  with  safety  electric  lamps  proceeded  to  the 
heading-,  the  puni])s  holding  the  level  of  the  water.  Heavy 
timber  jams  were  encountered  and  had  to  be  cleared  away 
as  the  boats  proceeded.  On  reaching  the  face  of  bulk- 
liead  A,  it  was  found  that,  while  the  safety  door  had 
been  dropped  as  reported,  it  had  jammed  on  something 
(afterward  found  to  be  a  small  piece  of  wood)  and  had 
not  closed  tight.  This,  together  with  the  8-in.  drain  pi])e, 
was  responsible  for  Hooding  the  Astoria  end  of  the  tunnel. 
Also,  when  the  heading  vv^is  pumped  full  of  cement 
grout,  the  partly  (>]ien  door  allowed  the  grout  to  run  out 
into  the  main  tunnel  for  a  distance  of  500  ft.  A  dam 
that  had  been  built  to  hold  drainage  water  while  c-on- 
creting  the  invert,  stopped  the  flow  of  the  grout  along  the 
tunnel  invert  so  that  the  latter  gradually  formed  a  bank 
against  the  door  and  finally  sealed  it  off.  This  bank 
was  from  12  ft.  deep  at  the  bulkhead  to  1  ft.  deep  500 
ft.  distant,  and  varied  from  fairly  well-set  cement  at 
the  doorway  to  white  mud  farther  a\vay,  through  which 
one  had  to  wade. 

The  inspection  showed  that  the  only  leaks  into  the 
tunnel  were  through  a  3-in.  cable  pipe  (see  Fig.  9)  and 
through  one  of  the  8-in.  drain  pipes  (whose  valve  had 
not  been  closed,  as  already  noted),  amounting  in  all  to 
less  than  1,000  gal.  per  min.,  with  practically  iio  pressure. 
Through  the  open  drain  pipe  and  an  18-in.  pipe  that 
led  away  its  discharge  to  a  point  1,000  ft.  distant  there 
had  run  into  the  tunnel  about  500  cu.yd.  of  green  sand, 
coal  and  refuse.  This  was  entirely  separate  from  the 
grout.  The  party  reached  the  shaft  again  at  9  p.m.  The 
unwatering  of  the  tunnel  was  completed  at  4  p.m.,  Dec.  1. 

On  Dec.  3  a  trench  was  excavated  in  the  grout  bank 
to  set  access  to,  and  control  of.  the  valves  on  the  bulk- 


bead  iliaiiis,  from  one  or  more  of  which  water  was  llow- 
ing.  Two  of  the  pipes  were  found  closed,  but  tlie 
third  pipe  was  open  and  running  a  part  stream. 
As  soon  as  the  valve  was  moved,  water  broke  out  in  large 
volume.  The  valve  evidently  had  choked  with  rubbish 
from  the  leak  and,  fortunately,  had  remained  so  during 
the  unwatering  of  tlie  tunnel  and  the  subsequent  period. 
It  was  most  fortunate  that  the  partial  stoppage  of  this 
pipe  did  not  give  way  while  the  inspection  party  was  in 
the  heading  on  the  night  of  Nov.  30.  The  condition  of 
thi.s  pipe  accounted  for  some  of  the  peculiar  and  sudden 
changes  in  pressures  and  conditions  which  had  occurred 
during  pumping. 

The  large  flow  caused  by  disturbing  the  valve  reduced 
the  pressure  at  the  gage  in  bulkhead  B  from  32  to  17  11)., 
showing  direct  connection  between  the  two  and  showing 
also  that  the  source  of  the  leak  had  not  been  completely 
shut  off  from  the  river.  The  valve  was  then  regulated 
so  as  not  to  disturb  the  pressure  between  bulkheads. 

In  the  meantime  work  had  been  started  on  an  addi- 
tional safety  bulkhead  reinforced  with  rails,  (iO  ft.  back 
of  bulkhead  A,  for  additional  protection  of  shaft  and  tun- 
nel. The  pumping  plant  at  the  Astoria  shaft  was  in- 
creased to  a  capacity  of  9,800  gal.  per  niin.,  which  was 
greater  than  the  boiler  caj^acity. 

FixAL  Grouting  of  the  Le.uc 

On  Dec.  16  drilling  of  test  holes  and  core  borings  into 
the  side  of  the  tunnel  just  outside  bulkhead  A  was  be- 
gun, in  an  attempt  to  locate  the  water-bearing  seam  and 
grout  it  to  shut  oft'  the  remaining  connection  with  the 
river.  The  test  holes  were  calculated  to  be  only  about 
30  ft.  from  the  seam  and  were  carefully  directed  to  in- 
tersect the   line  of  the  seam  as  plotted  from  the   data 


PIG.  S.     PUMPING  OUT  THE  ASTORIA  SHAFT,  NOV.  Z4,  ial3 
Tliree  air  lifts  in  operation.     Pumps  on  pontoon  started  a  few  hours  later 
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PIG.  9.    BULKHEAD  AND  GROUT  BANK 

,  1913.     Showing  grout  bank   which   piled   up  against   bulkhead    door    and    finally    stopped    How    of    water.      Door    had 
jammed  on  stick  of  wood,  allowing  water  and  grout  to  come   through.     Drain  pipes  are  3  to  4   ft.   below  door 


available.  The  core  borings  were  aimed  to  reach  the  seam 
at  a  point  further  in,  nearer  the  original  water  hole. 
About  17  test  holes  and  10  diamond-drill  core  borings 
were  drilled  into  the  side  of  the  tunnel  and  through  the 
bulkhead  A  into  the  bench  near  the  water  hole. 

One  of  these  test  holes,  about  32  ft.  long,  on  Dec.  17 
struck  decomposed  rock  (green  sand)  and  water  under 
the  full  pressure.  It  was  grouted  with  3,351  bags  of 
cement  under  high  pressure.  Conditions  were  noted  by 
means  of  pressure  gages  on  bulklieads  A  and  B,  and  by 
permitting  pipes  in  bulkhead  B  to  remain  open.  Grout 
appeared  at  once  at  bulkhead  B^  showing  that  the  grout 
hole  was  connected  to  the  original  leak  and  that  the 
latter  was  still  open  into  the  heading.  This  grouting 
was  effective  in  stopping  the  flow. 

While  the  grout  was  being  given  time  to  set,  a  thor- 
ough exploration  of  the  bench  and  heading  was  made 
through  bulkhead  A  by  means  of  core  borings,  but  no 
further  water  was  encountered.  This  work  was  com- 
pleted on  Jan.  4,  1914,  three  months  after  the  flood  of 
Oct.  5. 

Excavation  of  Grout  from  Heauino 

On  Jan.  .5  excavation  of  the  grout  from  tlie  heading 
between  bulkheads  A  and  B  was  begun  (see  Fig.  7,  p.  677, 
last  week's  issue).  The  bulkhead  door  was  found  jammed 
open  by  a  stick  of  wood  4  in.  by  1  in.  The  door  was  opened 
on  Jan.  7.  A  drift  through  the  grout  was  completed  up 
to  the  door  in  bulkhead  B  and  the  door  opened  on  Jan. 
13.  The  entire  space  between  bulkhead  A  and  bulkliead 
C  was  filled  with  grout  except  f6r  some  sand  at  the  bot- 
tom ;  and  the  space  between  bulkhead  C  and  bulkhead  B 
was  filled  with  grout  to  within  2  ft.  of  the  top.  This 
grout  was  highly  stratified,  some  of  it  being  set  fairly 
hard,  while  next  to  it  would  be  a  layer  of  grout  of  th, 
consistency  of  chalk. 

A  most  peculiar  fact  was  that,  while  the  total  amount 
of  cement  used  in  grouting  from  both  ends  was  only 
about  600  eu.yd.,  nevertheless  1,200  cu.yd.  of  solid  grout 
was  removed  from  the  tunnel  and  the  space  between  bulk- 


heads, not-  to  mention  the  quantity  that  evidently  must 
have  remained  in  the  seams  and  stopped  the  flow  of  water. 

This  more  than  doubling  in  volume  of  the  grout  can 
only  be  explained  on  the  assumption  that  cement  in  the 
form  of  grout  does  not  maintain  constant  volume.  The 
fact  that  the  discharge  of  sand  and  debris  from  the  leak 
was  mostly  carried  1,000  ft.  away  and  kept  entirely  dis- 
tinct and  separate  from  the  white  material,  and,  further, 
tliat  this  discharge  had  no  white  material  in  it  what- 
ever, makes  it  improbable,  in  the  writer's  opinion,  that 
the  increased  volume  was  due  to  a  mixture  of  grout  and 
dolomitic  sand  from  the  leak.  The  discharged  material 
was  all  very  dark  in  color,  and  the  sand  from  seams  had 
always  been  dark  except  in  a  very  few  instances  when 
matericil  similar  to  beach  sand  had  come  in. 

Most  of  the  grout  was  poorly  set  and  was  in  fact  largely 
removed  with  picks.  The  diamond  bit  was  found  em- 
bedded in  a  block  of  grout  that  in  turn  was  buried  under 
4  ft.  of  green  sand  and  debris,  being  completely  separ- 
ated from  tlie  main  mass  of  grout.  The  removal  of  the 
grout  was  completed  on  Jan.  14. 

The  top  of  tlie  remaining  bench  between  bulkheads  A 
and  C  was  trimmed  off  2  ft.  below  springing  line  and 
a  concrete  arch  invert  built  over  the  entire  top  of  the 
bench,  bonded  underneath  the  concrete  arch  lining.  The 
purpose  was  to  explore  with  test  holes  the  entire  bench 
and  grout  any  water  seams  through  the  invert  arch  Ijefore 
excavating.     This  invert  was  completed  Jan.  20. 

Bench  Excavation  Resumed  Undeii  Protection  of 
Tempokaky  Invert 

On  Jan.  22  the  excavation  of  the  23.5  ft.  of  bencJi 
between  bulkheads  C  and  B  was  resumed  very  slowly, 
preceded  by  many  test  holes.  The  drilling  of  test  holes 
systematically  located  was  also  begun  through  the  invert 
on  top  of  the  bench  between  bulkheads  A  and  C.  On  Jan. 
27  water  and  green  sand  under  pressure  was  encountered 
in  some  of  these  test  holes  just  south  of  bulkhead  C  and 
grouted.  On  Jan.  31  very  bad  ground  was  exposed  in 
the  west  side  of  the  excavation  between  bulkheads  C  and 
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B,  and  at  ;>  a.m.,  Frli.  1,  water  l)roke  out  ami  tUunkMl  this 
soi'tion  to  .■ipriiigiiifT  line  l)ut  ilevi'lojicd  no  pR'ssure.  Tlio 
M'ftion  was  lined  with  thiek  coniTete  walls,  draining  the 
water  through  pipe.s  that  were  later  grouted. 

After  the  top  of  the  bench  between  bulkheads  .1  and 
('  had  been  thoroughly  explored  with  test  holes  drilled 
through  the  teftiporary  invert,  three  test-hole  pits  were 
e.\eavated  across  the  bench  and  concreted,  in  order  to 
allow  still  deeper  exploration  with  test  holes  from  these 
pits.  In  all,  284  test  holes  were  drilled  in  the  bench 
Ijetween  bulkheads  ..4  and  C. 

On  Feb.  16  excavation  of  the  bench  in  the  danger  sec- 
tion just  north  of  the  Astoria  bulkhead  A  was  resumed, 
and  advanced  very  carefully  and  with  as  little  blasting  as 
possible.  As  soon  as  each  section  of  about  20  ft.  was 
excavated,  it  was  immediately  lined  with  concrete  before 
proceeding  farther.  The  rock  of  this  entire  section  was 
very  much  disintegrated,  wet  and  full  of  seams. 

Sea.m  That  Caused  the  Fi.oou  Laid  Rake 

On  March  2-1,  1914,  the  second  section,  17  to  46  ft. 
north  of  bulkhead  A,  was  excavated.  The  rock  was  very 
bad.  The  excavation  on  its  westerly  side  exposed  what 
was  undoubtedl}'  the  seam  that  caused  the  flood  of  Oct. 
5,  1913. 

This  seam  was  from  a  few  inches  to  21^  ft.  wide,  as 
exposed.  Portions  of  it  were  filled  with  refuse  exactly 
like  what  came  in  during  the  flood,  other  portions  were 
filled  with  grout,  and  still  others  with  a  combination 
of  groiit  and  refuse.  The  west  side  of  the  excavation 
was  very  bad  disintegrated  rock  and  seams  of  sand  and 
grout.  At  one  point  there  was  a  synclinal  fold  which 
changed  the  stratification  from  25°  with  the  horizontal 
abruptly  to  the  vertical.  One  seam  was  grouted  solid 
G  in.  tliick.  Several  flows  of  water  occurred,  during  one 
of  which  a  seam  was  exposed  for  an  area  of  7x9  ft.  (ap- 
parently a  vertical  section)  and  a  water  hole  washed  out 
SYz  ft.  square.  They  were  stopped  by  grouting  through 
pipes  and  drill  holes  without  unusual  difficulties. 


lOxcavation  of  the  bench  was  completed  on  March  19, 
c\(('|)t  for  a  small  portion  underneath  bulkhead  A. 
which  could  nut  be  removed  until  June  16,  1914. 

Cast-Steel  Lining  in  Trouble  Zone 

It  was  decided  to  line  400  ft.  of  the  tunnel  through 
the  trouble  zone  with  cast-steel  ring.s.  Work  was  be- 
gun on  this  Apr.  17,  1914,  and  completed  Nov.  29. 
During  the  placing  of  steel  rings  the  tunnel  and  shafts 
at  each  end  were  always  kept  protected  by  safety  bulk- 
heads, three  additional  ones  being  constructed  for  this 
purpose.  No  further  flows  of  water  occurred,  however. 
The  removal  of  these  bulkheads  was  completed  Nov.  24, 
1914. 

In  the  meantime  the  lining  of  the  rest  of  the  tunnel 
with  concrete  was  going  forward.  The  concrete  lining 
(including  the  concrete  inner  lining  of  the  steel  rings) 
was  completed  Jan.  10,  1915.  The  first  piece  of  the 
72-in.  gas  mains  was  lowered  and  placed  in  position  Jan. 
23,  1915.  The  work  of  installing  the  two  mains  is  now 
neariug  completion. 

Quantities  of  ^Iaterials;  Accidents 

Eight  safety  bulkheads  across  the  full-section  tunnel 
and  three  across  the  heading  were  constructed  to  pro- 
tect the  tunnel  from  floods.  In  addition  35  temporary 
bulkheads  had  been  built  over  portions  of  the  heading 
or  bench  to  confine  water  for  grouting. 

The  construction  of  the  tunnel  involved  about  100,000 
cu.yd.  of  excavation,  including  surface  and  miscellaneous, 
of  which  about  90,000  cu.yd.  was  rock.  Of  this  39,500 
cu.yd.  rock  was  crushed  on  the  job,  and  largely  used  in  the 
concrete  lining.  Concrete  placed  amounted  to  36,000 
cu.yd.,  of  which  32,000  was  for  permanent  lining.  The 
lining  required  200,000  bags  of  cement ;  foundations, 
bulklieads,  etc.,  27,000  bags;  for  grouting  118,000  bags 
was  used;  making  a  total  of  345,000  bags. 

Test-hole  drilling  to  explore  for  water  included  3,318 
holes  of  a  total  length  of  43,300  ft.;  they  were  grouted 


FK!.    lu.      TEMPORARY   CONCRKTE   INVERT   ON   TOP   OP  BENCH  BETWEEN   BULKHEADS  A   AND   C 
Jan.   22,   1914.     Constructed   for   protection    in    exploration   of  bencli  for  water  before  removal 
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with  26,700  bags  of  cement.  Further,  17  dianioiul-ilrill 
holes  totaling  1,500  ft.  were  drilled,  consuming  1,800 
bags  of  cement  in  grouting  them.  For  grouting  .><haft 
and  tunnel  lining,  both  concrete  and  metal,  63,000  bags 
of  cement  was  used.  Grouting  behind  bulkheads  con- 
sumed 26,500  bags. 

For  blasting,  195,000  lb.  of  dynamite  was  used,  with 
a  record  of  only  one  accident  from  its  use,  resulting  in 
only  one  death.  The  coal  consumption  was  62.000  long 
tons  (up  to  Jan.  1,  1915).  About  226,000,000  cu.ft. 
of  water  was  pumped  out  of  the  tunnel,  representing  a 
consumption  of  approximately  628,000  hp.-hr.  for  pump- 
ing alone. 

Notwithstanding  the  extremely  hazardous  nature  of 
the  work,  extending  over  a  period  of  414  yr.,  only  six 
fatal  accidents  occurred,  of  which  only  one  was  due  to 
dynamite  and  none  to  the  dangerous  conditions  due  to 
floods.  This  is  periiaps  a  unique  record  for  construction 
work  of  a  similar  nature,  nml  i-;  due  to  the  unusual  pre- 
cautions taken  for  safety. 

Inception  of  Project  and  Organization 

The  credit  for  the  inception  and  carrying  out  of  the 
project  of  providing  for  the  ultimate  removal  at  a  future 
date  of  all  the  gas  plants  from  JIanhattan  to  a  great 
central  plant  on  Long  Island  (the  Astoria  plant)  and  the 
conveying  of  gas  from  this  plant  to  Manhattan  and 
Bronx  by  means  of  tunnels  is  entirely  due  to  William 
H.  Bradley,  Chief  Engineer  of  the  Consolidated  Gas  Co., 
who  originally  conceived  this  plan  nearly  30  years  ago 
and,  with  the  completion  of  the  tunnel  described  in  this 
article,  now  .sees  it  finally  certain  of  being  carried  to 
completion. 

The  entire  work  of  engineering,  organization  and  con- 
struction was  carried  on  by  the  Consolidated  Gas  Co., 
of  New  York,  through  its  subsidiary,  the  Astoria  Light, 
Heat  and  Power  Co.,  under  the  direction  of  William  H. 
Bradley,  Chief  Engineer;  W.  Cullen  Morri.s,  Engineer  of 
Construction ;  and  Harold  Carpenter,  Resident  Engineer ; 
by  Jacobs  &  Davies  Inc.,  as  Tunnel  Engineers,  who  en- 
gineered the  Pennsylvania  Railroad  Hudson  River  tun- 
nels, the  Hudson  &  ^Manhattan  Ry.  tunnels  and  other 
similar  work  in  other  parts  of  the  world.  Vivian  Mes- 
siter,  Engineer's  Agent,  was  in  charge  of  the  Astoria 
tunnel   construction  work  for  Jacobs  &  Davies. 
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CROSS-SECTION  OF  STONE-FILLED  TIMBER-CRIB 
BREAKWATER    AT    CHICAGO 


The  establishment  of  a  lake-front  harbor  at  Chicag(j 
and  the  construction  of  the  municipal  pier,  described 
in  Engineering  News  of  July  29,  1915,  necessitate  the  pro- 
vision of  breakwaters  to  form  an  inclosed  area  and  afford 
protection  for  vessels  approaching  or  moored  at  the  pier. 
The  present  breakwater  is  a  stone-fillecl  crib  structure 
about  5,500  ft.  long,  extending  northwest  from  its  outer 
end  toward  the  shore.  The  new  work  provides  for 
closing  the  gap  at  the  north  end  and  extending  the  break- 
water from  the  south  end.  The  work  is  under  the  direc- 
tion of  Lieut.-Col.  W.  V.  Judson,  Uliited  States  Corps  of 
Engineers,  Chicago.  G.  A.  M.  Liljencranz  is  United 
States  Assistant  Engineer  at  Chicago. 

Tijibee-Crib  Breakwater 
The  extension  to  close  the  gap  between  the  present 
breakwater  and  the  shore  will  consist  of  2,250  ft.  of  stone- 
filled  crib  running  due  west,  leaving  a  400-ft.  opening 
for  ships  between  the  old  and  the  new  work  and  extending 
to  within  540  ft.  of  the  shore.  At  present  only  the  outer 
1,500  ft.  of  this  is  to  be  built.  The  depth  of  water  is 
from  19  to  24  ft.,  and  the  lake  bottom  is  of  clay  covered 
by  from  12  to  24  in.  of  sand. 

The  construction  is  shown  clearly  in  Fig.  1.  The  criljs 
will  be  30  ft.  wide  and  100  ft.  long.  The  five  cribs  at 
each  end  will  be  181/^  ft.  high  on  the  lake  side,  and  the 
others  I6I/2  ft.  high.  They  will  be  built  mainly  of  12x12- 
in.  fir  timbers,  dxift-bolted  together  and  having  the  ends 
of  the  transverse  ties  dovetailed  into  the  wall  timbers.  The 
bottom  of  each  wall  is  a  12xl8-in.  footing  timber  backed 
by  another  12x12  in.  The  cross-walls  are  about  8  ft. 
apart.  At  the  corners  of  alternate  cross-walls  are  posts, 
secured  by  scow  bolts.  The  outer  or  lake  side  will  have  a 
sheathing  of  3-in.  white  oak  or  maple  plank  placed  verti- 
cally and  secured  by  lagscrews.  The  top  will  have  a  deck 
of  6xl2-in.  planks  2  in.  apart.  The  corners  of  the  end 
cribs  will  be  sheathed  with  steel  plate. 

A  foundation  of  rubble  stone  will  be  laid  in  advance, 
at  least  two  weeks  before  the  crib  is  placed  upon  it.  This 
will  have  a  top  width  of  44  ft.  with  slopes  of  1  on  IY_>. 
forming  berms  of  8  and  6  ft.  on  the  lake  and  harbor 
sides  of  the  crib.  This  foundation  will  be  leveled  before 
sinking  a  crib,  so  as  to  insure  a  continuous  bearing  for 
the  longitudinal  footing  timbers.  As  soon  as  the  crib  is  in 
place,  it  will  be  filled  with  stone  to  the 
top  of  the  uiDper  cross-ties,  and  rip- 
rap stone  will  be  deposited  along  both 
sides  to  a  height  of  8  ft.,  with  slopes 
of  1  on  11/^.  The  superstructure  or 
deck  vrill  be  continuous  over  the  cribs, 
and  it  will  be  filled  with  stone.  The 
foundation  will  be  of  stones  weigh- 
ing from  50  to  200  lb.  each,  with 
not  less  than  10%  weighing  under  10 
lb.  For  the  upper  2  ft.  of  its  thick- 
ness, liowe\'er,  the  stones  will  weigh 
from  10  to  100  lb.,  to  facilitate  leveling 
the  surface  for  the  cribs.  The  filling 
will  be  of  3-  to  120-lb.  stones  for  tiie 
first  five  courses  of  the  crib,  and  then 
stones  weighing  not  less  than  40  11). 
each  will  be  used.  The  riprap  stones 
must  weigh  at  least  200  lb.  for  the  luir- 
bor  side  and  1,000  lb.  for  the  lake  side. 
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The  east  end  of  the  breakwater,  at  the  400-ft.  channel 
opeiiinof,  will  be  protected  by  two  clusters  of  19  white-oak 
piles,  wrapped  with  114-in.  wire  cable.  The  piles  will  i)e 
about  ()  ft.  above  the  water,  with  bark  removed  to  1  ft.  be- 
low the  water.  The  tops  will  be  rounded  off  and  ijiveTi 
three  coats  of  hot  carbolineum  avenarius  for  2  ft.  from  the 
top.  These  pile  clusters  will  be  .surrounded  by  rijjraj) 
of  1,000-lb.  stones. 

RlUHI.F.-iloUNl)    BliEAKWATin; 

From  the  outer  or  southeast  end  of  the  pre.'ient  break- 
water an  e.xtension  will  run  due  south  for  about  7,000  ft., 
with  a  400-ft.  opening  opposite  the  mouth  of  the  Chicaijo 


FIG.    2.      CROSS-SECTION    OF    STONE    RUBBLE-MOUND 
BREAKWATER   AT   CHICAGO 

Hiver.    The  present  work,  however,  is  for  the  first  2,2T0 
ft.  to  this  opening.     The  depth  of  water  is  from  27  to 

olft. 

This  breakn-ater  -will  have  no  cribs,  but  will  be  a  mound 
of  rubble  stone  approximately  125  ft.  wide  on  the  base, 
rith  side  slopes  of  1  on  II/2  and  a  top  radius  of  40  ft., 
ihe  crown  being  7  ft.  above  the  water.  The  cross-section 
is  shown  in  Fig.  2. 

The  lower  part  of  the  core  or  central  mass,  extending 
to  within  11  ft.  of  the  water,  will  consist  of  quarry  chips 
or  waste,  or  quarrj'-nm  stone,  with  not  more  than  5% 
(in  volume)  of  stone  dust  in  any  one  load.  The  upper 
part  of  the  core  will  consist  of  stones  averaging  2  tons 
each  and  weighing  not  less  than  500  lb.,  except  for  a  lim- 
ited amount  of  smaller  stone  to  block  and  level  the  cover- 
ing or  outer  course. 

The  sides  of  the  core  will  be  covered  to  a  thickness  uf 
10  ft.  with  stones  weighing  not  less  than  3  tons.  This 
covering  will  extend  to  within  2.7  ft.  of  the  water  surface. 
The  covering  of  the  crown  of  the  breakwater  will  be  5 
ft.  thick  and  composed  of  stones  weighing  not  less  than  7 
tons  each. 

The  stone  for  the  two  portions  of  the  core  (/I  and  C . 
Fig.  2 )  may  be  placed  by  dropping  or  dumping  it  into  the 
water,  but  the  use  of  dump  scows  will  be  permitted  only 
for  the  lower  portion  A,  which  includes  the  smallest  cla's 
of  material  used  on  the  work.  The  stones  for  the  covering 
of  the  sides  B  and  crown  I)  must  be  set  in  place  before 
being  released.  The  former  B  nmst  be  placed  before  the 
upper  part  of  the  core  C  is  deposited.  The  latter  I) 
nmst  be  placed  as  the  core  C  is  built  up.  All  covering 
stones  must  be  well  supported  on  the  underlying  stones, 
the  interstices  being  kept  at  a  minimum  for  this  class  of 
work. 

The  amount  of  stone  required  per  1,000  ft.  of  break- 
water in  29  ft.  of  water  is  estimated  as  follows :  Lower 
core.  A,  65,730  tons;  side  covering,  B,  42,190;  upper  core, 
C,  24,810;  crown  covering,  14,460— total,  147,190  tons. 
This  is  based  on  an  assumed  average  weight  of  96  lb.  per 
cu.ft.  of  stone  and  voids,  with  an  allowance  of  10  per 
cent,  added  for  settlement  and  for  stone  outside  of  the 
normal  section. 


VoU^iainiteer  Ci&i^ineer  Officers 

Engineers  who  have  been  impressed  with  the  "pre- 
paredness" arguments  now  being  advanced  so  earnestly 
by  those  who  think  this  country  ought  to  be  ready  for 
war  any  moment  will  be  interested  in  the  recently  amend- 
ed requirement*  which  must  be  complied  with  by  candi- 
dates for  commissions  as  officers  of  volunteer  engineers. 
This  amendment  was  issued  by  the  War  Department  on 
Aug.  25,  1915,  as  (ieneral  Orders  No.  *0. 

After  referring  to  the  necessity  for  passing  physical 
and  moral  e.xaminations,  and  answering  general  questions 
as  to  experience,  submitting  documents  in  evidence  be- 
fore boards  of  officers  of  the  Corps  of  Engineers  and  of 
the  Medical  Corps,  United  States  Army,  the  order  pro- 
ceeds to  give  the  qualifications  for  the  grades  of  lieutenant 
and  of  captain.     These  are  as  follows : 

3.  Lieutenant — (a)  The  candidate  must  be  an  engineer  in 
the  active  practice  of  his  profession  or  in  some  business 
immediately  connected  with  or  concerned  in  engineering 
matters. 

(b)  He  must  either  hold  the  grade  of  junior  engineer, 
civil,  electrical  or  mechanical,  or  higher  grade  in  the  civil 
service,  or  he  must  be  a  graduate  from  an  approved  engineer- 
ing college,  or  belong  to  one  of  the  following  national 
engineering  societies  in  a  grade  not  lower  than  that  shown 
opposite  to  each:  The  American  Society  of  Civil  Engineers 
— junior  member;  the  American  Institute  of  Mining  Engi- 
neers— member;  the  American  Society  of  Mechanical  Engineers 
— junior;  the  American  Institute  of  Electrical  Engineers — 
associate.  Or  he  must  be  or  have  been  a  noncommissioned 
officer  of  the  grade  of  sergeant  or  above  from  one  of  the 
regular   battalions  of  engineers. 

4.  Captain — (a)    Same  as  3    (a). 

(b)  He  must  either  hold  the  grade  of  assistant  engineer 
in  the  Engineer  Department  at  Large  or  a  corresponding 
engineer  grade  in  the  civil  service  in  another  department  of 
the  Government  service,  or  be  an  associate  member,  or 
member  of  one  of  the  national  engineering  societies  enumer- 
ated under  3  (b),  or  have  held  a  commission  in  the  Corps 
of  Engineers  of  the  regular  army. 

(c)  Sufficient  knowledge  of  Field  Service  Regulations, 
Army  Regulations  and  Tables  of  Organization  to  understand 
the  type  of  information  of  which  these  regulations  are  the 
source. 

5.  Field  Officer — (a)   Same  as  3  (a). 

(b)  He  must  either  hold  the  grade  of  assistant  engineer 
in  the  Engineer  Department  at  Large  or  a  corresponding 
engineer  grade  under  the  civil  service  in  another  department 
of  the  Government  service,  or  be  a  member  of  one  of  the 
first  three  national  engineering  societies  enumerated  in  3  (b), 
or  be  a  fello^^  of  the  American  Institute  of  Electrical  Engi- 
neers, or  have  held  a  commission  in  the  Corps  of  Engineers 
of  the  regular  army  not  more  than  two  grades  below  that 
for  which  he  desires  to  be  listed. 

<c)  In  addition  to  fulfilling  the  qualifications  given  in  5 
(a)  and  (b),  the  candidate  will  be  required  to  pass  the 
examination  prescribed  herein  for  a  field  officer  of  infantry 
and  an  examination  on  the  duties  of  engineer  officers  and 
troops   in   war,   what  they  are   and   how   they  are   performed. 

Equal  weights  will  be  given  to  each  of  these  examinations. 


A  Train-Ferry  Steamer  designed  to  break  its  way  through 
heavy  ice  has  been  built  for  the  Canadian  government,  to 
maintain  communication  across  Northumberland  Strait,  be- 
tween the  mainland  and  Prince  Edward  Island.  The  distance 
is  about  10  mi.  The  steamer  is  285  ft.  long  and  52  ft. 
beam,  and  has  a  loaded  draft  of  18  ft.  The  sides  are  inclined 
at  the  water  line,  so  that  any  pressure  from  the  ice  will  tend 
to  lift  instead  of  to  crush  the  hull.  There  are  two  tracks, 
and  the  stern  of  the  ship  is  open  to  enable  cars  to  be  run 
in  and  out  at  the  dock.  For  propulsion  there  are  twin  screws 
with  triple-expansion  engines  aggregating  5,000  hp.  A  third 
screw  under  the  overhanging  bow  is  driven  by  a  similar 
engine  of  2,000  hp. ;  this  serves  to  break  up  the  ice  by  disturb- 
ing the  water  beneath  it,  and  serves  also  to  clear  the  ferry 
slip  of  ice.  The  six  Scotch  boilers  are  arranged  beneath  the 
train  deck,  with  uptakes  leading  through  the  sides  of  the 
superstructure  to  four  smoke-stacks,  trwc  on  each  side  of 
the  ship.  The  steamer  has  been  built  by  Armstrong,  Whit- 
worth  &  Co.,  of  Walker-on-Tyne,  England. 
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In  the  afternoon  of  Aug.  19  the  tail  cud  of  the  Galves- 
ton storm  reached  St.  Louis,  and  during  the  evening  of 
that  day  and  continuing  up  to  the  morning  of  the  21st 
the  hea\iest  rainfall  ever  recorded  in  St.  Louis  occurred. 
The  hourly  intensities  from  one  of  the  gages  is  shown  by 
curve  A  and  the  mean  intensities  for  three  hours  preceding 
liy  curve  B.  The  intensity  did  not  exceed  an  average  of 
0.9  in.  in  any  one  hoiir,  but  the  total  precipitation  for  the 
storm  and  for  the  24-br.  period  was  nearly  double  any 
jirevious  record. 

The  rain  was  accompanied  by  a  high  wind,  generally 
from  the  north,  which  at  one  time  reached  a  velocity  of 
nearly  50  mi.  per  hr.  The  north  walls  of  almost  every 
building  in  the  city  were  saturated,  a  great  deal  of  plas- 
tering and  decorating  ruined  and  the  outsides  discolored 
by  the  ensuing  efBorescence.  Owing  to  the  moderate  inten- 
sity of  the  rain  there  was  very  little  damage  to  the  sewer 
system,  one  or  two  minor  cave-ins  of  the  older  sewers  oc- 
curring but  no  serious  overcharge. 

The  total  rainfall  shown  by  a  number  of  automatic 
gages  is  given  in  the  accompanying  table. 

INCHES  OF  RAINFALL  BY   EIGHT  ST.  LOUIS  GAGES 

Station                                                                Aug.  1-19  Aug.  19-20-21 

Kingshighway   and   VonVersen 4.92  10. .19 

.Shawmut  and   Ridge 4.17  10.54 

Union    and    Patton 4.61  9.9S 

Forest   Park    4.80  10.59 

Kingshighway  and  Natural  Bridge  Rd.  4.83  8.54 

Twenty-fifth   and   Mullanphy 3.59  8.12 

Weather  Bureau    3.67  7.39 

Clayton    2.8.''i  10.11 

The  first  four  gages  shown  are  in  the  drainage  area 
of  the  Eiver  des  Peres  within  the  city  limits,  and  the  Clay- 
ton gage  is  near  the  center  of  the  watershed,  about  two 
miles  west  of  the  city  limits.  The  Weather-Bureau  gage 
is  near  the  Mississippi  Eiver  on  top  of  a  twenty-story 
building.  All  the  other  gages  listed  belong  to  the  City  of 
St.  Louis  and  receive  the  attention  of  trained  observers. 
The  unusual  number  of  automatic  gages  located  closely 
together  in  the  city  is  accounted  for  by  the  study  that  has 
liccn  going  on  for  some  time  of  the  variation  in  rates  of 
rainfall  from  severe  storms  over  small  areas. 

Owing  to  the  general  nature  of  the  storm  and  the  low 
intensity  of  rainfall,  it  is  improbable  that  the  variation  in 
the  totals  recorded  can  be  accounted  for  except  by  the 
\ery  high  wind,  which  at  times  drove  the  rain  nearly  hori- 
zontally. The  five  Western  gages,  which  checked  so  close- 
ly at  from  10  to  10.6  in.  for  the  storm,  are  all  on  the 
roofs  of  two-story  buildings  and  have  some  windbreak 
within  a  short  distance  to  the  north.  Also,  the  registra- 
tion of  the  automatic  apparatus  was  quite  closely  checked 
]jy  the  amount  of  water  in  the  reservoirs  after  the  rain. 
There  is  very  little  reason  to  doubt,  therefore,  that  the 
rainfall  for  the  storm  was  approximately  10.6  in.  and  that 
for  the  24-hr.  period  about  10.2  in. 

St.  Louis  is  unfortunately  situated,  liowever,  in  that 
along  the  whole  crescent  of  its  western  limits  it  receives 
drainage  from  the  adjoining  county.  The  largest  of  the 
streams  is  called  the  Eiver  des  Peres.^     It  has  a  total 

•Engineer  of  Design,  Sewers  and  Paving,  St.  Louis,  Mo. 

'This  stream  enters  at  about  the  midpoint  of  the  western 
limits,  flows  southeast  through  the  main  residence  section 
and  through  Forest  Park  to  a  point  about  1  V4  mi.  east  of  the 
limits,  then  southwestwardly  through  a  manufacturing  dis- 
trict to  the  city  limits  again,  at  Lindenwood,  where  it  is 
joined  by  a  still  larger  branch  from  the  county  and  follows 
around  Just  inside  of  the  limits  of  the  city  to  the  Mississippi 
l.iver  at  the  southern  end  of  the  town. 


watershed  of  70,000  acres,  of  which  16,000  is  within  the 
city  limits.  During  the  excessive  rain  of  Aug.  20,  this 
stream  reached  a  stage  far  beyond  any  previous  records.  A 
brief  description  of  some  of  the  facts  may  be  of  interest. 

Where  the  stream  enters  the  city  limits  near  Delmar 
Ave.,  the  total  drainage  area  from  the  county  is  approxi- 
mately 10,000  acres.  Three  miles  below,  in  Forest  Park, 
it  is  crossed  by  a  concrete-arch  bridge  carrying  Clayton 
Road  over  it.  This  bridge  has  a  span  of  75  ft.  and  its 
arch  crown  is  about  33  ft.  above  the  stream  bed.  During 
most  of  the  day  of  Aug.  20  Clayton  Eoad  was  the  only 
clear  roadway  across  the  stream,  all  other  bridges,  both 
highway  and  railroad,  being  flooded  and  submerged. 

Between  the  point  of  entrance  mentioned  and  Clayton 
Eoad,  the  stream  receives  the  lateral  drainage  from  2,750 
acres  of  sewered  area  and  2,240  acres  of  park  and  county 
area,  making  a  total  drainage  area  at  Clayton  Eoad  of 
about  15,000  acres. 

Early  in  the  morning  it  was  appreciated  that  the  flood 
would  exceed  all  records  and  that  it  would  be  advisable, 
if  possible,  to  secure  a  measurement  of  the   discharge. 


Midnight  Noon 

RAINFALL   AND    RUNOFF   AT   ST.   LOUIS,    AUG. 


Midnight 
1915 


but  on  account  of  the  jioor  means  of  communication  and 
because  several  bridges  that  had  previously  been  selected 
as  gaging  stations  were  afterward  found  to  be  submerged, 
it  was  not  until  6  p.m.  that  a  party  and  the  instruments 
were  gotten  together  at  the  Clayton  Eoad  bridge,  the 
only  place  where  the  whole  flow  was  united  in  one  stream. 
At  that  time,  the  water  level  had  fallen  from  a  high- 
water  mark  of  53.32  ft.  above  city  datum  to  El.  51. 

Current  meter  readings  taken  between  6  and  7  p.m.  gave 
a  mean  velocity  near  the  surface  of  5.85  ft.  per  sec.  As- 
suming a  general  average  velocity  of  4.6  ft.  per  sec,  the 
discharge  through  the  wetted  area  of  1,130  sq.ft.  would  be 
5,200  sec.-ft.,  and  it  seems  probable  that  the  mean  ve- 
locity at  the  flood  stage  must  have  been  about  4.8  ft.  per 
Fev.  and  the  discharge  through  an  area  of  1,242  sq.ft. 
about  6,000  sec.-ft. 

Curve  C  shows  the  approximate  stages  of  the  stream 
below  high  water  from  7  a.m.  to  7  p.m.  of  the  30th.  The 
points  marked  R  are  measurements  made  by  the  superiu- 
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Iciuk'ut:  at  the  park  stables  about  half  a  mile  above  Clay- 
tiiM  Koad.  The  other  points  are  estimated  and  were  in- 
trodiiced  for  the  purpose  of  the  analysis  which  follows. 

As  there  has  for  some  time  been  a  strong  movement  to 
have  this  stream  inclosed  as  a  sewer,  it  is  of  interest  to 
(ompare  the  measured  flow  of  0,000  sec.-ft.  with  wliat 
niiji-ht  have  occurred  had  that  portion  of  the  stream  within 
the  city  been  completely  inclosed. 

From  high-water  marks  taken  all  aloni;  the  stream  and 
from  the  standard  contour  maps  of  the  city,  it  has  been 
estimated  that  at  the  time  of  the  crest  about  18,000,000 
sq.ft.  within  the  city  was  under  water,  most  of  this  be- 
ing in  Forest  Park.  It  has  been  further  estimated,  with 
much  less  accuracy,  that  at  the  beginning  of  the  last 
sliarp  rise  (that  is,  at  6 :  00  a.m.,  when  the  water  was 
1  ft.  below  the  crest)  about  14,000,000  sq.ft.  was  under 
water.  These  areas  were  prorated  in  accordance  with 
the  stages  of  the  river  shown  on  curve  C,  and  from  tlie 
mean  flood  area  in  each  hour  and  the  rise  in  that  hour, 
the  amount  of  water  going  into  storage  within  the  city 
for  each  hour  is  calculated.  This  amount  is  shown  by 
curve  F. 

The  actual  flow  at  Clayton  Eoad  at  the  stage  2V2  ft- 
below  the  crest  had  been  measured  and  found  to  be  .5,200 
sec.-ft.  The  discharge  at  the  crest  had  been  calculated 
at  6,000  sec.-ft.  The  discharge  at  other  stages  within  4 
ft.  below  the  maximum  was  approximated  and  shown  by 
curve  D.  From  the  discharges  shown  in  curve  D  was 
then  deducted  the  probable  lateral  drainage  between  the 
city  limits  and  Clayton  Eoad.  This  deduction  consisted  of 
tlie  runoff  from  3,750  acres  of  sewered  area  taken  at  from 
SO  to  90%  of  the  previous  hour's  rainfall  (an  hour  be- 
ing approximately  the  critical  time  for  the  tributary  sew- 
ers) and  also  of  the  runoff  from  3,240  acres  of  park  and 
county  area  taken  at  from  35  to  90%  of  the  rainfall  for 
the  previous  hour,  the  percentages  being  prorated  at  from 
■?5  at  6  a.m.  to  90  at  3  p.m.  Subtracting  these  values  from 
'  urve  D,  curve  E  was  obtained.  Of  course  this  curve  shows 
an  entirely  too  sharp  condition  of  rise  and  fall,  as  the  stor- 
age in  the  county  on  the  main  stream,  of  which  no  ac- 
count has  been  taken,  would  have  tended  to  smooth  out  the 
discharge  at  the  city  limits  and  the  storage  in  the  sew- 
ered and  park  areas  would  have  been  sufficient  to  balance 
with  curve  D.  For  the  purposes  of  this  analysis,  no  at- 
tempt was  made  to  assume  the  actual  form  that  curve  E 
should  have  had. 

We  have  then  from  curve  E  the  amount  of  water  passing 
Clayton  Eoad  due  to  the  runoff  from  the  county,  and  from 
cur\e  F  the  amount  of  runoff  from  the  county  that  entered 
the  city  but  was  used  up  in  storage  before  reaching  Clay- 
ton Eoad.  The  summation  of  the  ordinates  of  these  two 
curves  produces  curve  G,  which  is  an  approxinuite  theo- 
retical discharge  of  the  county  drainage  area,  and  dividing 
the  points  on  this  curve  by  the  acreage  of  10,000  gives 
curve  H  as  the  approximate  runoff  per  acre  of  the  county 
area — the  maxinuim  being  0.64  sec.-ft. 

The  analysis  given  is  of  course  highly  speculative  and 
presents  no  claims  to  accuracy,  as  the  data  on  the  rate  of 
rise  are  crude  and  the  discharges,  approximately  from  one 
measurement,  probably  missed  many  variations  of  impor- 
tance. It  seems  safe  to  say,  however,  that  the  maximum 
discharge  from  the  rural  area  must  have  been  at  least  0.5 
sec.-ft.  per  acre. 

Curve  B  shows  the  mean  intensities  for  .T-lir.  jicriods, 
MJiich  is  anproximatelv  the  critical  time  at  Clavton  Eoad. 


Comparing  llie  0.5  already  given  with  the  maxinmm  -i- 
hr.  intensity  of  0.85  sliows  a  percentage  of  runoff  of  at 
least  60,  which  is  higher  than  engineers  have  been  wont 
to  assume  for  a  drainage  area  of  this  character  and  size. 
Another  interesting  point  in  the  demonstration  is  the 
evidence  that  had  the  storage  been  eliminated,  the  crest 
wouhl  have  occurred  at  about  10  o'clock,  which  is  the  time 
indiralcd  by  tlie  intensity  curves. 

\  new  design  of  coal-handling  plant  for  railway  coaling 
stations  of  the  elevator-ljucket  type  has  a  bucket  pit  only 
13  ft.  deep.  This  reduces  the  cost  of  the  underground 
work  and  may  preclude  trouble  with  water  which  would 
be  encountered  with  the  deeper  pit  usually  required  where 
the  coal  is  fed  by  gravity  from  the  track  hopper  to  the 
elevator  bucket. 

The  special  featiire,  as  shown  in  the  nccoinpanying 
drawing,  is  that  the  coal  is  fed  Ihrongh  nn  undercut  roller 


I.OCOMOTIVE     COALING     STATION    WITH     SHALLOW     PIT 
AND   MECHANICAL   LOADER 

gate  to  a  traveling  loader,  or  bucket.  This  loader  runs 
up  inclined  guides  and  dumps  the  coal  into  the  elevator 
bucket,  which  in  turn  delivers  it  to  the  elevated  bin  in 
the  usual  way.  The  loader  is  of  3i/<j  tons'  capacity.  It 
is  geared  to  the  automatic  electric  hoist  that  operates  the 
elevator  bucket,  and  the  movement  of  the  loader  effects 
the  opening  and  closing  of  the  gate.  This  coaling  plant  is 
manufactured  by  the  Eoberts  &  Schaefer  Co.,  of  Chicago. 


A  LarKc  Coal-Shiupins-  Pier  for  the  Baltimore  &  Ohio  K.R. 
is  to  be  built  at  the  Curtis  Bay  terminal,  at  Baltimore.  It  will 
be  of  steel  construction,  700  ft.  long  and  115  ft.  wide.  Two 
ear-dumping  machines  at  the  shore  end  will  deliver  the  coal 
to  belt  conveyors  leading  to  movable  towers  on  the  pier, 
from  which  it  can  be  delivered  to  vessels  on  either  or  both 
sides  of  the  pier.  The  car-dumpers  will  be  able  to  handle 
40  cars  per  hr.  (50-ton  cars).  The  conveyor  belts  will  be 
run  at  speeds  of  250  to  500  ft.  per  min.,  giving  a  capacity  of 
3.000  to  6,000  tons  per  hr.  The  total  shipping  capacity  will 
be  about  10,000,000  tons  per  yr.  The  pier  was  designed  by 
Francis  L.  Stuart,  Chief  Engineer.  Contracts  are  to  be  let 
soon,  and  it  i.s  expected  that  18  months 'will  be  required  for 
the  construction.     The  cost  will   be  about  $1,500,000. 
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SYXOPSIS — 77) e  design,  construction  and  coM  uf 
a  o,000,000-gal.  sewage-treatment  works  are  here 
given,  and  the  operating  results  will  he  summarized 
in  a  second  article.  The  works  consist  of  coarse 
screens,  primary  settling  tanks,  fine  screens,  a  dos- 
ing tank,  trickling  or  sprinkling  filters,  secondary 
tanks,  final  sand  filters  and  sludge  pumps  and 
beds. 

This  and  a  I'ollowiiii;-  article  are  designed  to  give, 
not  only  the  main  features  of  the  design  and  construction 
of  an  unusually  complete  sewage-treatment  plant,  but 
also  a  summary  of  its  cost  and,  more  unusual,  a  review 
of  several  years'  operation. 

In  1910  bloversville  had  a  population  of  20,642,  about 
32  mi.  of  sanitary  and  5  mi.  of  storm  sewers,  besides  3 
mi.  of  15-  to  28-in.  intercepting  and  outfall  sewer.  A 
large  portion  of  the  sewage  consisted  of  troublesome 
wastes  from  20  to  30  tanneries.  From  1899  to  1909,  about 
70  lawsuits  due  to  the  pollution  of  Cayadutta  Creek  were 
brought  against  the  city  and  the  mill  owners.  In  1908-9, 
experiments  on  the  treatment  of  the  sewage  were  con- 
ducted.' As  a  result  of  these  experiments  and  of  other 
studies,  it  was  decided  to  treat  the  sewage  by  screening, 
sedimentation,  sprinkling  filters,  secondary  sedimentation 
and  intermittent  sand  filtration.  A  high  degree  ol' 
treatment  was  considered  necessary,  both  because  of  the 
character  of  the  sewage  and  the  fact  tliat  the  dry-weather 
flow  of  Cuyadutta  Creek  at  the  sewage  works  was  suffi- 
cient to  dilute  but  one-third  of  the  volume  of  sewage, 
the  drainage  area  being  only  l-i.2  sq.nii.  It  was  also  de- 
cided that  the  mill  owners  must  install  and  maintain  set- 
tling tanks  for  the  removal  of  suspended  matter  from 
their  wastes  before  the  latter  were  discharged  into  the- 
city  sewers. 

Works  to  treat  a  daily  average  of  3,000,000  gal.  of 
sewage,  with  conduits  for  a  flow  of  10,000,000  gal.  a  day, 
were  designed  in  1909  by  Metcalf  &  Eddy,  "Boston,  Mass. 
The  works  were  put  in  operation  on  Dec.   1.   1912. 

Preliminaey  Screening  and  Settling 

Screen  Chamber — The  sewage  discharged  from  the 
trunk  sewer  passes  into  a  screen  chamljer  12  ft.  square 
in  plan,  containing  a  screen  made  of  Sy^xl^-in.  wrought- 
iron  bars  spaced  ll^  in.  c.  to  c,  inclined  at  an  angle  of 
-about  60  deg.  to  the  horizontal.  The  effective  area  oT 
the  screen  under  ordinary  operating  conditions  is  about 
15  sq.ft.  and  the  total  area  is  81  sq.ft. 

Primary  Settling  Tanks — Each  of  the  two  primary  set- 
tling tanks  (Figs.  1  and  2)  is  of  reinforced  concrete, 
circular  in  plan,  36%  ft.  in  diameter  at  the  top  of  the 


cylindrical  portion  and  35  ft.  in  diameter  at  its  base.  The' 
inverted  conical  bottom  is  181^  ft-  deep,  with  side  slopes 
of  1  to  1.  The  depth  of  sewage  in  the  tanks  under  nor- 
mal operating  conditions  is  about  49  ft.  The  sewage  en- 
ters each  tank  at  the  top  through  a  wooden  trough  to  a 
wooden  down  pipe  3  ft.  in  diameter,  and  flows  down  and 
out  under  the  edge  of  a  distribution  cone,  also  of  wood. 
The  sewage  then  passes  up  about  31  ft.  to  the  wooden 
collectors,  or  outlet  troughs,  which  are  distributed  over 
tlie  surface  in  order  to  draw  as  nearly  as  practicable  a 
uniform  flow  from  all  parts  of  the  tank.  The  sides 
of  the  wooden  distribution  cone  in  the  west  tank  are 
built  on  a  slope  of  45  deg.  and  those  in  the  east  tank 
on  a  slope  of  60  deg.,  which  latter  slope  has  been  found 
to  be  the  more  satisfactory.  From  the  collector  troughs 
the  sewage  goes  to  the  dosing  tank  for  the  sprinkling 
filters. 

The  total  capacity  of  each  tank  below  the  flow  line  is 
approximately  268,500  gal.     Based  on  the  assumed  sew- 


•ConsuUinR  Engineer,  14  Beacon  St.,  Boston,  Mass. 

tCity  Engineer,  Gloversville,  N.  Y. 

'A  report  on  these  experiments  was  noticed  in  the  "Engi 
neering  Literature  .Supplement"  of  "Engineering  News,"  Dec 
15,   1910,  p.  63.— Editor. 


FIG.  1.     PRIM.-VRY''  SETTLING  TANK,  GLOVERSVILLE,  N.  T. 

age  flow  of  3,000,000  gal.  per  day  the  velocity  of  sew- 
age in  the  vertical  tanks  is  8.7  ft.  per  hr.  and  the  time  of 
passing  through  the  tanks,  31/2  hr. 

The  excavation  for  these  tanks  was  in  gravel,  sand  and 
blue  clay,  with  a  little  hardpan  near  the  bottom.  An 
area  85  ft.  long  and  47  ft.  wide  was  excavated,  using 
lOxlO-in.  bracing  with  2-in.  sheeting.  The  groundwater 
encountered  required  a  large  pumping  equipment,  con- 
sisting at  first  of  two  6-in.  pulsometer  pumps  and  finally 
of  two  8-in.  centrifugal  pumps.  In  addition  to  these,  two 
3-in.  diaphragm  hand  pumps  were  operated,  using  four 
men  to  each  pump,  to  lift  the  water  from  the  bottom  exca- 
vations 6  or  8  ft.  to  the  pulsometers.  The  material  was 
shoveled  into  a  1-yd.  skip  and  then  hoisted  to  the  surface 
by  a  derrick.  The  concrete  (1  part  cement,  6  parts  ag- 
gregate, hand-mixed)  was  placed  directly  on  screened 
gravel,  and  wrought-iron  pipes  were  inserted  at  several 
points  in  the  conical  bottoms  to  serve  as  drain  pipes  dur- 
ing the  construction  work.  After  the  concrete  in  the 
conical  bottoms  had  hardened,  these  pipes  were  used  as 
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])iimp  wells  lor  the  i;rouiiil\vati'r  coniiiig  in  tliroujih 
tlie  spreened  jjnivel  under  the  coiu-ivtc  and  the  wroii.ylil- 
inin    drain    jiijies. 

Fine  Screens — The  settled  ellluenl  passes  in  sneeession 
throufih  tine  screens  of  1/2-,  V4-  ""'^  Vs"'"-  niesh,  set  in 
the  ihannel  leadin<j  to  the  dosing  tank. 

Dosinj;'  Tank — The  dosing  tank  is  approximately  l^ix"?  I 
ft.  in  jjlan,  with  a  sewage  depth  of  31/4  ft.  (see  sectinn. 


Tiie  side  walls  are  (i  in.  thick  and  hy^,  It.  high,  rein- 
forced every  \i  ft.  with  pilasters,  which  also  sujjport 
columns  for  the  roof  beams.  The  outside  columns  are 
grooved  to  receive  side  planks.  The  main  roof  beams  are 
of  reinforced  concrete,  8xl.')l/^  in.  in  section,  12  ft.  c.  to  c, 
with  their  tops  (Jl/^  ft.  above  the  surface  of  the  filter 
stone.  The  stay  beams  running  at  right  angles  to  the 
ni:iin  r(](jf  iicanis  are  SxlQl/^  in.  in  section,  24  ft.  c.  to  c. 
in 
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SECTIONAL  ELEVATION  B-B 


FIG.    2.      TLAX    AXD    SECTIO.WS    dl'"    I'ltlMAUr   SETTLING    TANK.    GLOVER.SVILLE    .SEWAGE   AVOKKS 


Kig.  '■>).  A  ;SO-in.  Pacific  automatic  dosing  siphon  dis- 
iharges  the  tank  automatically  into  a  conduit  leading 
to  the  trickling  filters. 

Trickling  Filters — The  trickling  filters  have  reinforced 
concrete  walls  and  floors.  Their  surface  area  is  3.07  acres, 
ilivided  into  three  equal  units.  The  main  distribution  con- 
duit is  in  the  center  of  each  filter  unit. 


'J'lie  beams  and  columns  (Fig.  4)  support  the  wooden 
plank  covering  that  is  put  over  the  filters  during  the 
winter  months. 

Distribution  System — From  each  main  distribution 
conduit  there  are  31  lateral  distributors  (Fig.  5),  12  ft.  c. 
to  c,  on  each  side  of  the  main  distributor.  These  distribu- 
tors are  fi-in.  vitrified  pipe  incased  in  concrete,  and  from 
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them  3-iii.  oast-iron  risers,  12  ft.  c.  to  o.,  e.xtpiifl  to  Taylor 
four-Iobed  square  spray  nozzles.  There  are  930  nozzles  in 
the  three  units,  or  appro.ximately  .103  per  acre,  spaced  13 
I't.  c.  to  r.  in  each  direction,  with  the  plane  of  the  nozzle 
orifice  set  ahout  8  in.  al)Ove  the  surface  of  the  filter  stone. 
The  maximum  static  head  on  the  nozzles  is  G.34  ft. 

Crushed  Stone — The  23,Mf)  cu.yd.  of  filtering  medium 
is  1-  to  21/^-iu.  crushed  and  screened  limestone,  from  May- 


FIG.    3.      SECTION    OP   DOSING   TANK,    GL.OVERSVILLE 
SEWAGE  WORKS 

field,  N.  Y.  The  stone  was  delivered  at  the  filter  plant 
over  a  spur  track  to  an  unloading  platform  and  dis- 
charged directly  into  dump  cars  of  1  cu.yd.  capacity  ran 
underneath  the  platform,  and  thence  hauled  to  any  part 
of  the  filters  over  temporary  narrow-gage  tracks.  The 
depth  of  stone  in  the  filters  ranges  from  41/^  to  4%  ft.  and 
averages  4  ft.  TI/2  in. 

Drainage  System — The  floor  system  consists  of  a  3-iu. 
concrete  floor  on  which  6-in.  vitrified  slotted  half-round 
undercut  tiles  were  placed  with  spaces  of  1  in.  between 
the  ends  and  3-in.  between  rows.  The  concrete  floor  was 
laid  on  a  slope  of  1  in  235  from  the  flushing  gallery, 
in  the  center  of  each  filter  unit,  to  the  outer  edge  where 
the  underdrain  is  located.  The  half-round  tiles  are  in- 
tended to  support  the  filter  stones,  leaving  free  waterways 
for  the  filter  effluent  and  pi'oviding  spat*  for  ventilation. 
The  distance  from  the  flushing  gallery  in  either  direc- 
tion to  the  main  underdrain  is  approximately  fiO  ft. 

The  flushing  gallery  (Fig.  5)  is  31/2  ft."  high  by  31/2 
ft.  wide,  and  is  built  directly  over  and  as  a  part  of  the 
structure  containing  the  main  distribution  conduit  lo- 
cated in  the  center  of  each  of  the  three  filter  units,  the 
gallery  and  conduit  being  separated  by  a  6-in.  reinforced- 
concrete  floor,  the  top  of  which  is  flush  with  the  top  of 
the  concrete  drainage  floor  on  either  side.  There  are  port- 
holes through  the  side  walls  on  the  top  of  this  floor  oppo- 
site the  end  of  each  line  of  floor  tiles,  for  the  purpose 
of  flushing  out  obstacles  in  the  drainage  system. 

The  main  underdrains,  located  on  each  of  the  long  sides 
ox  each  filter  unit,  are  from  1  to  2  ft.  wide  and  from  6  to 
15  in.  deep.  They  are  covered  by  3-in.  reinforced-concrete 
slabs.  The  main  underdrains  slope  1  in  500  toward  the 
inlet  end  of  the  filters. 

Treatment  of  Sprinkling-Filter  Effluent 

Secondary  Settling  Tanks — There  are  two  secondary 
reinforced-concrete  settling  tanks  of  nmch  the  same  type 
as  the  primary  settling  tanks  already  described.  Their 
total  depth  is  331/4  ft.  The  cylindrical  portion  of  each 
tank  is  35  ft.  in  diameter  at  the  base  and  36  ft.  at  the 
top.    The  inverted  conical  bottoms  arc  the  same  as  those 


for  the  primary  s^ettling  tanks.  The  total  capacity  of  each 
tank  below  the  flow  line  is  121,000  gal. 

On  the  basis  of  an  average  sewage  flow  of  3,000,000  gal. 
per  day,  the  detention  period  in  the  secondary  tanks  is 
1.8  hr.  and  the  vertical  velocity  8.7  ft.  per  hr. 

The  thickness  of  the  shell  of  the  tanks  at  the  base  of  the 
cone  is  30  in.,  at  the  base  of  the  vertical  side  wall,  15  in., 
and  at  the  top  of  the  side  wall,  9  in.  These  tanks  were 
constructed  after  the  primary  tanks,  the  same  braces 
and  forms  being  used  again  as  far  as  possible.  Practically 
the  same  kinds  of  soil  were  encountered,  but  the  ground- 
water was  not  so  troublesome  because  of  the  lesser  depth. 

Final  Treatment  of  Effluent 

Sand  Filters — There  are  three  intermittent  sand  fil- 
ters, having  a  total  effective  sand  area  of  3.73  acres.  The 
excavation  for  these  filters  varied  from  1  ft.  to  13  ft.  in 
depth  and  was  practically  all  done  with  pick  and  shovel, 
most  of  the  excavated  material  being  hauled  out  in  dump 
wagons,  although  some  of  the  top  soil,  which  was  rather 
loamy,  was  hauled  out  with  horse  scrapers  and  some 
with  dump  cars.  There  is  a  15-in.  vitrified  pipe  main 
underdrain  in  each  filter,  and  6-iu.  lateral  underdrains,  all 
laid  with  open  joints,  the  upper  half  of  the  bells  being  re- 
moved and  tlie  jjipes  surrounded  vnth  two  layers  of  graded 
crushed  stone.  The  filter  sand  is  3  ft.  deep  and  was  fur- 
nished under  the  following  specifications : 

The  effective  size  shaU  not  be  less  than  0.25  nor  more  than 
0.35  mm.  The  uniformity  coefficient  shall  not  be  more  than  3. 
The  sand  shall  not  contain  more  than  1  per  cent,  finer  than 
0.13  mm.  and  shall  be  entirely  free  from  particles  over  5  mm. 
in  diameter.  The  sand  shall  consist  largely  of  quartz  grains 
and  shall  not  contain  grains  liable  to  disintegration.  It  shall 
be  free  from  loam,  clay  and  dust,  or  perishable  matter,  and 
shall,  if  necessary  to  render  it  clean  and  of  proper  size,  be 
washed  and  screened  before  it  is  placed  in  the  filters. 

The  sewage  is  distributed  over  the  surface  of  each  sand 
filter  by  a  trough  with  concrete  bottom  and  wooden  sides. 
Adjustable  side  openings  in  the  carrier  make  it  possible 
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FIG.    4.      GLOVERSVILLE    TRICKLING    FILTERS   AND 
WINTER-ROOF  SUPPORTS 

to  control  the  quantity  of  sewage  discharging  to  various 
portions  of  the  filter  surface. 

Sludge-Pump  Well — The  sludge  flows  by  gravity  from 
the  primary  and  secondary  settling  tanks  to  the  sludge- 
pump  well,  which  is  a  concrete  structure  ISxlli/o  ft.  in  £ 
plan  and  17  ft.  deep.  Here  the  sludge  is  lifted  about  15  1 
ft.  by  a  motor-driven  centrifugal  pump  and  discharged 
through  1,065  ft.  of  15-in.  vitrified  pipe  to  the  sludge- 
drying  beds. 

The  pumping  equipment  comprises  a  Goulds  No.   6 
single-stage  vertical  centrifugal  pump  of  1,000  gal.  per 
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mill,  ciiiuu-ity,  flriveii  bv  a  10-lip.  We.-itinjrliouse  motor, 
N"ii)  r.p.iu.,  operating  on  60-cyt'le  two-pliase  220-volt  al- 
ternating current.  The  pump  i.-;  protected  by  a  Hat 
liar  screen  of  %xl%-in.  bar.<  ou  edge,  spaced  II/2  "H- 
.  to  c. 


beds.    Tlie  s|)ecilications  lor  tbe  sand,  however,  are  somo- 
wliat  ditrerent: 

The  sand  of  which  the  sludge  beds  will  be  composed  shall 
have  an  effective  size  of  at  least  0.15  mm.  and  a  coefflcient  of 
uniformit.v  not  exceeding  10.  The  sand  shall  be  free  from 
clay,  loam,  or  other  foreign  substances  which  would  render  it 
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SECTIONS  TMR0U6K  MAIN  UNDERDRAIN 
nRT.\ILS    OF    DISTRIBUTION    AND  UNDERDR.AINAGE   SYSTEM.    GI.OVRRSVILLE    SEW.\GE  WORKS 


Sludge  Beds — There  are  four  sludge  beds,  having  a 
total  elt'ective  sand  area  of  2.63  acres,  the  construction  of 
these  beds  being  much  the  same  as  that  for  the  sand  tilter 

TABLE   1.    LOSS  OF   HEAD   IN   SEWAGE   WORKS 

F;1I  in 
Elevations        Feet 
Elev.  crown  trunk  sewer  at  screen  chamber     69.00  .... 

Elev.  flow  line  in  primary  settling  tanks... 

Max.  high  water  line  in  dosing:  tank 

Elev.  orifice  of  nozzles  in  trickling  filters.  , . 
Elev.  flow  line  in  secondary  settling  tanlvs. . 

Surface  of  lowest  sand  filter  bed 50.00  5.00 

Elev.  crown  of  lowest  20-in.  outlet  to  creek      47.27  2.7-3 


6S.0S 

0.H2 

68.00 

O.OS 

61.66 

6.34 

55.00 

6.66 

Total  fall 


TABLE    2.      PRINCIPAL    ITEMS    AND    CONTRACT    UNIT 
PRICES,  GLOVERSVILLE  SEWAGE   WORKS 
Earth  excavation: 

In  trench  depth  0-S  ft.,  per  cu.yd $0.45 

In   trench  depth  S-14   ft.   per  cu.yd 0.75 

New  channel  for  creek  and  tailrace,   per  cu.yd 0.39 

Deepening  present  creek  channel,  per  cu.yd 0.49 

For  prlmarv  and  secondary  settling  tanks,  per  cu.yd.: 

Depths  0-10   ft 0.75 

Depths   10-20  ft 1.25 

Depths  20-30  ft 1.75 

Depths  30-40  ft 2.50 

Depths  40-50   ft 3.00 

For  sprinkling  filters,  per  cu.yd 0.39 

For  sludge  beds  and  sand  filter  beds,  per  cu.yd 0.39 

Heloi\-  masonry  or  belo'w  grade,  per  cu.yd 1.00 

Concrete   masonry,    per   cu.yd.: 

In  primary  and  secondary  settling  tanks 

In  sprinkling  filter   (excl.  of  floors) S.za 

In   other   structures 10.00 

Sprinkling    filter    floor    system     (inc.    reinforcement). 

per  sq.yd 

Steel  reinforcing  bars  for  concrete,  per  lb 

Steel  channels  for  supporting  reinforcing  bars,  pe:'  lb. 

Steel  I-beams,  per  lb 

Steel  mesh  reinforcing  metal,  per  lb 

Gravel  filling  belo-w  grade,  per  cu.yd 


.25 


2.25 

0.025 

0.0^ 

0.025 

0.065 


Pipe  Laying  per  Linear  Foot   (exclusive  cost  of  pipe) 


-Vit. 


Size  of 
Pipe,  In. 


Pipe   with   Joints   of 
Sulphur  Cast-Ir 

Sand  or 
Bituminous 
Compound 


0.14 
0.20 
0.22 
0.26 
0.30 


$0.07 


.41 


Pipe 

w'ith  Lead 

Joints 

$0.15 

0.20 


0.30 


Vit.  Pipe 
Underdrain 
Including  Ex- 
cavation and 
Crushed  Stone 
$0.10 
0.12 
0.15 


l.i.ving,  jointing  and  surrounding  with   concrete   6-in. 

vit.  pipe  distributors,  per  lin.ft SO.  25 

."^and  furnished  and  placed  in  sludge  beds  and  sand  fil- 
ters,  per  cu.yd 0.90 

Placing,    jointing    and    setting    risers     in     sprinkling 

filters,    per    riser 0.60 

''rushed  stone   for   trickling   filters    (1   to   2ii-in.),   per 

cu.yd 1.75 


unsuitable  for  the  use  for  which  it  is  provided,  and  it  shall 
not  contain  material  liable  to  disintegration  under  ordinary 
weathei-  conditions. 

The  iiiiiiu  iiiidi'rdiaiii  is  10  in.  in  diameter  with  O-in. 
lateral  uiulerdrains  branching  from  it.  The  .sand  is  1-5 
in.  deep  at  the  center  and  12  in.  deep  at  the  edge  of  the 
bed.s  ne.xt  to  tbe  emliankment.s. 

Lo.ss  of  Head — The  total  bead  lost  in  the  plant  is  shown 
by  Table  1. 

Unit  Prices — Table  2  gives  .some  of  the  main  items  of 
work  with  the  unit  price  of  each,  and  Table  3  .summarizes 
the  cost  by  elements  of  the  plant. 

TABLE  3.    ITEMIZED  COST  OF  SEWAGE  "W-QRKS 
Total  Cost  Unit  Cost 

Screen-chamber    substructure...         $445 

Screen-chamber  house  (total  ex- 
terior volume    1.350   cu.ft.)....  535  $0.40  per  cu.ft. 

Primary  .settling  tanks  (total  ca- 
pacity both  tanks  537,000  gal.)      15,761  26.10  per  1,000  gal. 

Dosing      tank       (total      capacity 

S.SOO  gal.)    1,404         160.00  perl, 000  gal. 

Trickling       filters       (3.07       acres 

stone  area)    106,560   34,700.00  per  acre 

Secondar.v  settling  tanks  (total 
capacity  both  tanks  242,000 
gal.)     9,292  38.40  per  1,000  gal. 

Sludge  beds   (2.63  acres  effective 

sand    area)     9,097      2,450.00  per  acre 

Sand  filter  beds  (2.72  acres  effec- 
tive   sand    area) 24,717      9,090.00  per  acre 

Sludge-pump  weli  (total  capac- 
ity   16,230    gal.) 1,233  75.90  per  1.000  gal. 

Sludge-pump  house  (total  ex- 
terior   volume    1,SS0    cu  ft.)  .  . .  535  0.39  per  cu.ft. 

Sludge-pumping  machinery    ....  460 

Conduits  and  pipe  lines  (sewage, 

effluent,   sludge,   water) 11,759 

Grading,     drives,     walks,     trees, 

cleaning    up,    etc 3,801 

Creek  deepening  and  straight- 
ening            1,396 

Miscellaneous    58 

Extras,  claims,  incidentals,  de- 
lays and   damages 1,700 

Total    cost    $188,754 

On  the  basis  of  a  daily  capacity  of  3,000,000  gal.  the  cost  of 
the   plant   was   $62,900   per  million   gallons  of  sewage   treated 


pe 


day 


Thei  construction  work  was  under  tbe  general  super- 
vision of  City  Engineer  Morrell  Vrooman.  with  Assistant 
CitA'  Engineer  Harry  J,  Hanmer  in  immediate  charge 
of  construction.  The  con.sulting  engineer  was  Harrison 
P.  Eddy,  of  :Metcalf  &  Eddy.  Bostan".  Mass.  The  con- 
tractor was  Albert  L.  Willev,  Binirhamtoii,  X.   Y. 
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Tlie  crane  runways  for  the  storage  yards  are  at  right 
angles  to  the  railroad  tracks.  A  single  crane  is  used  on 
each.  (This  is  quite  different  from  the  arrangement 
of  the  Phoenix  company  during  the  work  on  the  old 
bridge — two  cranes  on  a  very  long  runway  parallel  to 
the  railway.)  The  columns  of  the  runway  are  stag- 
gered, Fig.  1,  so  that  members  longer  than  the  crane 
span  can  be  shifted  along  the  runway  by  traversing  the 
trolleys  back  and  forth  as  the  crane  runs  along. 

Each  yard  was  designed  for  storing  all  the  members 
of  an  anchor  arm  at  the  same  time,  to  provide  for  the 
chance  of  delay  in  erection.  The  principal  piling  ar- 
rangements are  shown  in  the  typical  yard  sections.  To 
minimize  rehandling,  only  those  members  which  are  to 
Ije  used  at  about  the  same  time  are  piled  on  one  another. 
All  members  are  placed  with  regard  to  their  ultimate 
position  on  the  bridge,  so  that  they  do  not  need  turning 
end  for  end.  At  least  1  ft.  clearance  is  maintained  be- 
tween adjacent  pieces. 


^tLae 

The  arrangements  for  storing  materials  and  housing 
workmen  and  engineers  on  a  contract  as  great  as  the 
Quebec  Bridge  are  always  of  interest.  A  single  camji 
was  built  for  the  men  working  on  both  sides  of  the  iriver, 
althougli,  as  it  seems  now,  sufficient  accommodations 
could  have  been  secured  without  any  camp  whatever. 

The  arrangement  of  bunkhouses,  dining  hall,  office. 
bungalows,  etc.,  is  shown  in  Fig.  3.  Water-supply  lines 
(2  to  4  in.)  and  sewers  ((!  to  10  in.)  were  run  to  the 
various  buildings.  The  camp  layout  was  shown  in  de- 
tail in  the  issue  of  ilar.  5,  1911.  ]>.    li)!). 
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FIG.    1.      STORAGE  YARD   AND   TYPICAL,  PILING.    NORTH      SIDE.    QUEBEC    BRIDGE 


FIG.    2.     NORTH   SHORE   MATERIAL  YARD,   QUEBEC  BRIDGE 
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FIG.    3.       CAMP    AND    NORTH    SIDE    YARD 

Pieces  with  outstanding  angles  are  generally  luindled 
with  hooks,  all  others  with  wire-cable  slings.  For  many 
parts  special  handling  devices  were  built.  The  maxi- 
nium  amount  stored  at  one  time  on  the  north  side  has 
been  10,000  tons  and  on  the  south  side  12,000  tons. 

The  crane  runway  on  the  north  side,  patterned  after 
one  in  the  shops  of  the  St.  Lawrence  Bridge  Co.,  has 
box  girders  to  carry  the  crane  track.  The  runway  for 
the  south  side  has  plate  girders  whose  top  flange  is 
stiffened  by  a  horizontal  lattice-girder  bracketed  out 
from  the  girder  web. 

Each  side  of  the  river  has  its  own  electric-power  sta- 
tion (or  rather,  substation;  the  two  are  fed  from  separate 
sources  of  energy)  and  compressor  plant.  The  north- 
side  station  contains  two  250-kw.  motor-generator  sets 
(one  regular,  one  spare)  to  convert  2,300-volt  alternating 
current  to  220-volt  direct  current  for  the  traveler.  The 
])rimary  supply  is  received  at  22,000  volts.  There  are 
also  four  100-hj).  motor-driven  air  compressors,  deliver- 
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PIG.   4.     .SOUTH   SIDE  YARD,   QUEBEC   BRIDGE 

ing  air  at  100  lb.  gage  pressure.  The  south-side  plant 
is  similar,  but  has  only  three  100-hp.  compressors.  The 
incoming  current  here  is  received  at   11,000   volts. 


Mb2'S'®s=s  Sit  Roac 

The  u.se  of  mirrors  for  the  protection  of  highway  traf- 
fic at  road  intersections  where  the  view  is  obstructed  was 
noted  in  Engineering  News,  Aug.  5,  and  reference  was 
made  to  an  installation  at  Glencoe,  111.  Tlie  situation 
at  this  point  is  shown  clearly  by  tlie  accompanying  plan 
and  views,  for  which  we  are  indebted  to  Robert  A.  Allton, 
Assistant  Engineer  of  the  Sanitary  District  of  Chicago. 

It  will  be  seen  that  there  is  a  jog  in  the  street  lines  at 
the  intersection,  while  the  view  is  obstructed  by  the  rail- 
way fills  and  brid£;e  abutments. 


PL.A.N  OF  RO.AD  CROSSING   FITTED  WITH 
MIRRORS.   GLENCOE.   ILL. 


FIG.   2.     MIRK<il;.-s  .\  r    KiiAl'  ri;.i>.-iN.;    .\T  ciLENCOE,  ILL. 

Upper  view  looks  south  from  point  X  .ni  the  plan,  showing 
mirror  A.  Lower  view  looks  north  from  point  Y.  showing 
mirror  B  under  the  railway  bridge 
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By  Cuahlks  C.  WEN'rwor.Tii* 

A  simple  fornmla  expresses  the  motion  of  oars  when 
driftinn'  either  on  level  or  on  up-  or  down-grades: 

S./  =  ^7  +  30  GL  —  11/2  UL 
in  whicli 

iS,  =  speed  at  beginning  of  distance  L,  mi.  jier  lir. : 

S.,  =  speed  at  end  of  distance  L,  mi.  per  lir. ; 

G  =  rate  of  grade  in  ft,  per  station   (unifurni   lur 

distance  L)  : 
L  ^length  of  track,  in  100-ft.  stations; 
]f  =  rolling  friction,  lb   per  ton. 
Evidently  GL  is  the  rise  o;  fall  in  feet  from  one  end  to 
the  other  of  the  stretch  of  track  under  consideration.     It 


50'Level 


D/recHon  of  Trcrfi^ic 
HUIMP-YARE>  GRADES 

is  positive  when  the  train  is  coasting  downhill,  negative 
wlien  drifting  uphill. 

In  this  formula  the  weight  of  a  car  is  immaterial,  ex- 
cept as  it  may  govern  in  selecting  a  value  for  Ti,  because 
the  fornmla  applies  equally  to  each  single  ton. 

A  gravity  hump  yard  is  to  be  built  to  the  profile 
sketched,  in  a  nearly  level  country.  The  accelerating 
grade  is  from  A  to  B;  the  ladders  lie  in  most  part  from 
B  to  Q,  and  the  tracks  for  classified  cars  from  C  to  B. 

Assuming  an  initial  speed  at  4  of  2  mi.  per  hr.,  which 
will  pass  about  250  cars  per  hour,  the  following  figures 
may  be  made  from  the  formula.  The  assumed  values  for 
R,  as  given,  are  probably  too  great,  but  may  be  met 
with  on  some  cars. 


s,       Sr  G 

A  toB 2.0         4.0  3  0 

BtoC 12,4  154  10 

CtoD 18.3  334  0.15 


2  0  10  154 
15,0  12  334 
44.53       8       00 


s. 

Speeds,  n 

li.  per  hr. 

12  4 

A  =     2.0, 

B   =  12  4 

1«  7, 

B  =  12.4, 

C  =  18.3 

00 

C  =  18.3, 

D  =    0.0 

The  previously  unknown  quantity  found  by  each  opera- 
tion is  set  in  heavy  type,  tin;  others  being  known  or,  in 
the  ease  of  B,  and  the  final  stoppage  at  D,  assumed. 

A  train  of  100  cars  pulling  in  on  the  approach  to  the 
hump  would  weigh  7,300  tons,  including  one  road  en- 
gine, and  its  length  would  be  4,100  ft.  We  have  then  for 
its  resistance  of  gravity : 

1,600  ft.  of  train  on  a  level  grade  =  2,800  tons,  which  at  8  lb.  per  ton 

ha.f  a  resistance  of 22,400  lb. 

2,50J  ft.  of  train  on  a  0. 1%  grade  =  4,500  tons,  wliich  at  10  lb,  per 

ton  has  a  resistance  of 45,000  lb. 


Total 67,400  lb. 

In  the  foregoing  the  engine  is  included  as  part  of  tlie 
train  both  in  weight  and  length,  and  the  tractive  force  is 
taken  at  the  driving-wheel  contact,  not  back  of  the  ten- 
der, as  the  traction  at  the  wheel  contact  is  constant  for 
all  grades.  The  wheel  traction  of  the  engine  under  con- 
sideration, at  20%  of  the  driving-wheel  weight,  is  CT.KJO 
lb.    Tlie  train  tlierefore  can  ]nill  in  with  its  engine  ahead. 


To  go  over  the  Immp  the  head  engine  can  be  cut  off 
and  two  pusher  engines  put  in  the  rear.  When  the  first 
car  reaches  the  summit  of  the  hump  the  conditions  are : 

Lengthof  train  and  two  engines,  4,200  ft,;  weight,  7,600  tons.  Of  this, 
2,560  ft,  of  train,  or  4,4,S0  tons,  would  be  on  a  1  %  grade  which  at 
28  lb,  per  ton  calls  for  a  traction  at  rails  of 125,550  Ih. 

The  rest  of  the  train  anfl  i  iiaines  ;ire  on  a  grade  of  0. 1  %,  or  3,120 

tons  at  10  lb.  31,200  lb. 

Total 156,640  1b. 

The  rail  traction  of  the  two  pusher  engines  under  con- 
sideration, at  21%  of  the  weight  on  drivers,  is  158,250 
lb. 

The  same  formula  can  be  used  to  determine  the  rolling 
I'ric-tion  of  a  train  per  ton  when  starting  from  rest  on 
a  downgrade  and  achieving  a  certain  velocity  in  a  known 
distance.  If  it  should  be  desired  to  find  how  far  a  car 
will  go  up  a  grade  with  a  known  initial  velocity,  it  should 
be  noticed  that  in  this  ease  G  is  negative.  On  a  level,  as 
G  is  zero,  the  term  containing  it  drops  out. 


giim  CiSnes 


A  compilation  of  street-railway  track  constructions  em- 
ployed in  41  American  cities  of  over  100,000  population 
has  recently  been  made  by  the  United  Eailways  and 
Electric  Co.,  of  Baltimore,  and  is  included  in  the  report 
of  the  Committee  on  Way  Matters  of  the  American  Elec- 
tric Railway   Engineering  Association,  presented  at  the 
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San  FraiU'isfo  convention  Oct.  4-8.  The  total  of  T,.'531 
mi.  of  track  is  divided  amon<;-  five  types  of  construction 
(shown  bv  tlie  drawing  herewith)  as  follows: 


Typo  2 
Type  3 
Type  4 
Type  5 
TypeO 
Modification  types  3  j 


2% 
47% 


1718.1  mi 
142,5  mi. 

3415.9  mi. 

1531.4  mi. 
253.9  mi. 
278. S  mi. 


If  types  o,  5  and  G  are  taken  together  as  "concrete- 
liallast  construction,'"  they  give  26%  of  the  total  mileage. 
This  is  in  general  agreement  with  the  statement  made 
by  the  same  committee  a  year  ago,  that  20%  of  roads  re- 
Ijortiug  to  it  used  concrete  ballast.  The  various  types  are 
shown  in  the  accompanying  sketch.  The  many  varied  de- 
tails of  drainage,  rail  chairs,  spikes,  cross-braces,  nose 
blocks  and  paving  are  necessarily  omitted. 

for  FsxvesiffieEtifts 

Prof.  R.  D.  Kueale  of  the  department  of  civil  engi- 
neering of  the  Georgia  School  of  Technology  proposes 
that  paving  specifications  include  a  clause  covering 
smoothness  of  the  finished  surface.  To  connection  with 
his  studies  of  street  and  road  pavements  in  Fulton  Coun- 


ty and  Atlanta,  Ga.,  he  has  constructed  tlie  smoothness- 
testing  machine  .shown  in  Pig.  1. 

The  machine  consists  of  two  steel-shod  parallel  run- 
ners, rigidly  braced  far  enough  apart  to  support  between 
them  the  working  mechanism  shown  in  Fig.  3.  The  in- 
strument weighs  about  70  lb.  and  can  be  handled  by 
one  man.  It  folds  to  fi  ft.  in  length,  which  is  conven- 
ient for  transportation  in  automobile,  wagon  or  train. 

The  gear  L,  held  in  contact  with  the  pavement  by  a 
spring,  drives  by  shaft  H  and  bevel  and  worm  gears  a 
recording-paper  drum  E,  usually  at  the  rate  of  1  in. 
for  8  ft.  of  pavement.  On  the  paper  two  curves  are 
traced,  one  representing  the  vertical  motion  of  the  gear 
L  itself,  while  the  other  represents  the  vertical  motion  of 
a  steel  arc  P,  which  is  intended  to  represent  a  wagon- 
wheel  rim.  Both  P  and  L  communicate  their  vertical 
oscillations  to  two  horizontally  moving  pencil  levers  C, 
arranged  with  brass  points  D  to  mark  on  the  drum  E. 
Their  motions  are  also  registered  on  two  dials  A,  whose 
reading  gives  at  each  moment  the  total  vertical  rise  (or 
fall)  of  L  or  P. 

The  manner  of  registering  is  as  follows:  AVhen  an- 
F  goes  over  a  liuinii  it  tIm'-  aizaiu-t  the  spring  pressure; 


FIG.    1.      KNEALE'S    SMOOTHNESS-TESTING    MACHINE  FOR  PAVEMENTS 
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wIk'U  it  doisceiid.s  afi'aiu  the  descent  registers  on  the  dial. 
.Vrtr  traveling  a  mile,  the  dial  therefore  indicates  a  fig- 
nre  representing  the  total  fall  in  feet  per  mile,  which  is 
called  the  "coefficient  of  ronghness."  Suppose  the  arc 
is  to  17-in.  radius,  representing  a  34-in.  wheel;  then 
the  register  of  200  for  a  mile  means  that  an  automohile 
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FIG.  3.  TYPICAL  GRAPH  FROM  KNEALE  MACHINE  FOR 
TESTING  SMOOTHNESS  OF  PAVEMENTS 

with  34-in.  wheels  traveling  over  the  pavement  must  lift 
itself  vertically  200  ft.  in  that  mile. 

Profe-s.sor  Kneale  finds  that  two  pavements  may  give 
the  same  coefficient  of  roughness,  but  show  a  very  dif- 
ferent surface  curve.  Therefore  it  is  necessary  to  ex- 
amine the  curve  traced  on  drum  E,  as  well  as  to  read 
tiie  coefficient  from  the  dial. 

The  vertical  scale  of  the  curves  traced  is  1:1,  and  as 
the  horizontal  scale  is  1 :  96  (1  in.  for  8  ft.),  a  large  mag- 
nification of  the  roughness  features  is  obtained. 


TrsieM  Fos^ce  for  Res&e'wlBa^  JRa^lls 

In  renewing  rails  in  a  stretch  of  railway  track  the 
usual  practice  is  to  relay  one  line  of  rails  at  a  time.  There 
are  two  methods  of  handling  the  work,  the  new  rails  in 
either  case  being  distributed  outside  of  the  track.  These 
methods  are  shown  in  the  accompanying  drawing.  In 
the  first  case,  the  old  rails  are  shifted  outward  and  the 
new  rails  are  lifted  over  them  and  set  in  place.  In  the 
second  case,  the  old  rails  are  shifted  inward  to  the  middle 
of  the  track  and  then  disconnected  and  thrown  oiit  after 
the  new  rails  have  been  placed.  The  latter  method  was 
advocated  in  a  paper  read  before  the  Roadmasters  and 
Maintenance-of-Way  Association,  by  A.  M.  Clough  (New 
York  Central  R.R.),  who  presented  diagrams  showing 
the  distribution  of  the  gang  for  the  two  methods.  These 
diagrams  (redrawn)  are  given  in  the  drawing. 

The  force  for  the  first  method  requires  40  laborers,  and 
Cor  the  second,  44  laborers.  In  either  case  there  will  be 
a  foreman,  two  assistant  foremen,  timekeeper  and  water- 
l)oy.     The  four  extra  men  reciuircd  for  tlie  sectjiid  method 


are  employed  in  throwing  out  tlie  old  rail  at  the  rear  of 
the  work.  Mr.  Clough  would  add  ten  men  to  adze  the 
ties  in  advance  of  the  rail  laying,  making  a  total  force  of 
59  men. 

In  providing  for  traffic  three  or  four  bolts  in  a  joint  are 
sufficient  during  the  day,  but  before  stojDping  work  tor 

TRACK  FORCE  FOR  RENEWING  RAILS 

Plan  No.  1         Plan  No.  2 

Rails  Thrown     Rails   Thrown 

Out  In 


Thn,v 
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Timekeeper 
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Assistant  foreman,  placing  expansion  shi 
Assistant  foreman,  following  up  work. . . 


the  night  all  joints  should  be  full-bolted,  the  bolts  made 
tight  and  all  spikes  driven  home.  To  make  temporary 
connections  between  the  old  and  the  new  rails  it  is  con- 
sidered preferable  to  butt  the  rails  together  and  splice 
them  with  a  compromise  joint,  rather  than  to  close  a  gap 
by  means  of  a  switch  rail  butted  against  one  rail  and  laid 
against  the  side  of  the  other. 

To  avoid  cutting  too  many  rails  to  make  the  closure  for 
a  splice,  the  portions  of  the  first  rail  that  is  cut  should 
be  carried  forward  and  used  in  connection  with  short 
lengths  to  fill  the  gap  temporarily,  until  the  progress  of 
the  work  allows  a  full-length  rail  to  be  placed.  For  con- 
venience the  short  lengths  supplied  should  have  the  ends 
painted  green,  except  that  those  cut  specially  for  curves 
should  have  the  ends  painted  red.  The  rails  should  be 
laid  with  broken  joints,  rails  6  to  12  in.  shorter  than 
standard  being  used  on  the  inside  of  curves  to  keep  the 
joints  on  this  side  from  getting  more  than  6  in.  ahead 
of  the  middle  of  the  opposite  rails. 

Care  should  be  taken  to  see  that  the  new  rails  are  pro})- 
erly  supported.  Thus  if  a  rail  is  laid  where  an  old  joint 
was  low,  the  ties  should  be  tamped  or  blocked  up  to 
])revent  the  rail  from  lieing  surface-bent  by  trains  passing 
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over  it.  Ou  double  track  the  rail-l.iving  should  inocccd 
in  the  direction  of  traffic. 

.1.  B.  Kelly  (Minneapolis.  St.  Paul  &  Sault  Ste.  Marie 
i;v.)  points  out,  in  a  paper  published  in  the  .\ugust 
lUilletin  of  tlie  association,  that  in  order  to  make  the  best 
I'rogress  the  distribution  of  the  men  must  be  varied  from 
time  to  time  according  to  varying  requirements  and  con- 
ditions. He  sees  no  advantage  in  the  method  of  relaying 
lioth  lines  of  rail  at  the  same  time,  either  with  large  or 
-mall  gangs. 

With  greater  attention  to  the  supply  of  short  rails  for 
.  lo>ures  and  for  use  on  curves,  there  will  be  a  reduction 
in  the  amount  of  rail  cut  and  wasted.  For  curves  the 
proper  number  of  short  rails  at  each  curve  should  be  fig- 
ured and  distributed  at  the  proper  place.  This  was  done 
on  a  stretch  of  line  10-5  mi.  long,  and  only  one  or  two 
cuts  of  uew  rail  were  made,  these  being  necessary  to 
fit  railway  crossings.  He  favors  the  use  of  switch 
points  in  connecting  up  the  old  and  the  new  rails  in  fin- 
ishing work  for  the  night.  The  closures  should  not  be 
opposite,  but  should  break  joint,  and  a  lamp  should  be 
hung  as  a  caution  signal  for  trains  to  pass  at  slow  speed. 
The  night  trains  should  also  have  orders  to  run  slowly 
over  the  new  work. 

One  difficulty,  especially  with  large  gangs  of  80  to  90 
men,  is  failure  to  secure  proper  gage  of  track  without 
indue  work  and  time.  With  such  a  gang  Mr.  Kelly 
thinks  it  well  to  follow  the  rail  laying  with  a  small  crew 
to  finally  adjust  the  track  to  gage — a  matter  of  great  im- 
portance both  as  to  safety  and  as  to  delay.  Before  gag- 
ing curves  the  rail  joints  must  be  lull-bolted  and  have  all 
the  bolts  tight  or  it  will  be  impracticable  to  keep  the 
track  in  proper  gage. 


Teinnip©ff'8i2='y  Ts'avellninig  Cs^lbievi^ay 


A  radial  traveling,  electrically  operated  cableway  of 
1,790-ft.  span,  erected  last  year,  is  now  in  operation  at 
the  Goldfield  Consolidated  .Mines  Co.,  Goldfield,  Nev., 
for  the  transportation  of  tailings  from  a  waste  area  to 
the  mill  for  remilling.  The  tailings — moist  gold-bearing 
sand  that  has  been  worked  over  once — have  l)een  dumjjcd 
at  the  present  location  since  1909  and  covers  7.5  acres. 
Improvement  in  the  milling  process  made  it  worth  while 
to  give  it  a  second  treatment.  The  cableway  is  of  the  well- 
known  Lidgerwood  type  and  was  built  by  that  company. 

The  radial  traveling  tower  of  the  cableway  is  125  ft. 
high,  and  the  head  tower  is  IfiO  ft.  high.  The  tail  tower 
travels  through  an  arc  of  109°  10'  al)out  the  head,  or 
pivot,  tower.  Owing  to  the  uneven  nature  of  the  groun<l 
over  which  the  tail  tower  travels,  it  has  been  found 
necessary  to  build  a  steel  trestle  in  some  places  to  carry 
the  trackway.  In  the  remaining  portion  the  .tracks  are 
laid  upon  the  ground.  The  cableway  operates  a  l-liue, 
3-yd.  Andresen-Evans  bucket,  weighing  9,800  lb.  The 
cableway  is  operated  16  hr.  per  dav  in  two  shifts  and 
delivers  1,000  tons  to  the  mill,  which  runs  continuously 
to  handle  this  amount. 

The  grab  bucket  digs  the  deposit,  conveys  and  dumps 
it  into  a  receiving  hopper  in  front  of  the  pivot  tower, 
at  a  considerable  elevation  above  the  tower  base.  This 
hopper  is  mounted  to  move  radially  with  the  cableway 
travel.  From  this  first  receiving  hopper  a  trough  on  a 
radial  line  delivers  to  the  final  receiving  hopper,  from 
which  it  passes  by  the  usual  method  of  handling  slimes, 
into  a  tank  and  from  there  it  is  elevated  for  retreatment. 
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CABLEWAY   AT    GOLDFIELD    MINES 
Left — Pivotal    tower.      Center — 3-yd.    bucket.       Right — Radial   tower 
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The  three-drum  lioi.st  is  of  the  same  style  as  three 
electric  hoi.sts  huilt  for  the  United  States  Eeclamatioii 
Service,  for  use  on  the  Kio  Grande  project.  Elephant 
Butte,  N.  -M.  Each  drum  is  53  in.  in  diameter  and  the 
motor  is  of  300  hp.,  for  three-phase  GO-cycle  current  at 
440  volts.     The  main  cable  is  2%  in.  in  diameter. 

Safe  Oasftsiiriice  iFoir  Po'^/^dles' 


Ildw  far  iiowder  houses  should  be  kept  away  from 
railways,  roads  and  buildings  is  set  forth  in  a  table  drawn 
by  a  leading  authority  on  the  handling  of  explosives, 
Col.  B.  W.  Dunn,  of  the  Bureau  for  the  Safe  Trans- 
])ortation  of  Explosives  and  Other  Dangerous  Articles. 
The  talile  is  published  by  the  Bureau  of  ]\Iines  in  a 
bulletin'  just  issued. 

The  recommended  distances  vary  M-ith  the  quantity  of 
explosive  to  be  stored,  up  to  a  maximum  of  2,000  to 
5,100  ft.  (from  roads  and  from  buildings  respectively ) 
for  200  to  250  tons  of  explosive. 

An  important  auxiliary  rule  is  given  by  the  autliors  ol' 
the  bulletin  quoted:  "No  detonator  shall  be  stored  within 
100  ft.  of  other  explosives  underground,  or  within  300 
ft.  of  other  explosives  above  ground.  No  detonator  shall 
be  taken  into  any  magazine  containing  other  explosives." 
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.SavliiK  $5,0UI>  a  Vear  lij  Te.stinjs  hacksaw  bladis  bought 
by  the  Public  Service  Ry.,  of  Newark,  N.  J.,  is  described  by 
Martin  Schreiber,  Engineer  of  Maintenance,  in  the  September 
"Aera"  of  the  American  Electric  Railway  Association.  About 
450  gross  of  blades  are  used  per  season  in  connection  with 
track  repair.  Ordlnaril.v,  prices  would  be  obtained  on  several 
makes  of  blades,  and  possibly  crude  tests  would  be  carried 
out  in  the  field.  Finally,  the  blades  would  be  purchased,  tak- 
ing into  consideration  the  price  and  the  tests.  After  it  was 
decided  to  adopt  scientific  tests,  prices  were  obtained  on  six 
types  of  blades,  and  samples  were  bought  from  the  stocks  of 
various    dealers.      Three    blades    of    each    manufacturer    were 


then  tested  in  an  Olsen  file-testing  machine,  rigged  for  the 
purpose.  From  the  machine,  with  calculations,  the  following 
data  were  obtained:  Total  inclies  sawed,  total  number  of  6-in. 
strokes,  average  cut  per  stroke  in  inches,  total  cost  of  blades 
per  inch  cut,  total  time  consumed  in  minutes,  time  in  minutes 
per  inch  cut,  total  labor  cost  at  1S%C.  per  hr.  (assuming  the 
blades  are  being  used  in  the  field),  labor  cost  per  inch  cut, 
cost  per  inch  cut  (including  cost  of  blade  and  cost  of  labor  in 
using  saw),  relative  cost  of  each  type  of  blade  per  inch  cut. 
relative  amounts  cut  by  three  saws  of  each  type  of  blade.  It 
was  found  that  blades  costing  $5.70  per  gross  showed  a  total 
cost,  taking  into  consideration  the  operation  of  the  blade  in 
the  field,  of  more  than  2%  times  that  of  another  type  of 
blade  costing  .$5.52  per  gross.  It  was  figured  by  the  result 
of  these  tests  that  the  company  was  able  to  save  approxi- 
mately $5,000   per  season   on   the  cost  of  hacksaw  blades. 

Sincle  Tractor  Hauls  Bisc  Boiler — The  Henderson  Co.,  a 
large  Philadelphia  contracting  concern,  recently  received  a 
contract  from  the  city  to  move  a  33-ton  boiler  from  a  power 
plant  in  Holmesburg,  Penn.,  to  the  city  power  plant  at  Fair- 
mount  Park.  It  was  found  that  it  would  take  2S  horses  to 
haul  this  load  and  10  extra  horse.s  with  block  and  falls  to 
start  it.  The  wagon  used  to  mount  the  boiler  weighed  eight 
tons,  making  the  gross  load  to  be  hauled  41   tons.     About  this 


TRA('TC)K     HAULING     33-TON    BOILER 

time  a  representative  of  the  Knox  Motors  Associates  made 
the  statement  that  a  Knox  tractor,  although  rated  as  having 
from  5  to  15  tons  capacity,  could  easily  pull  this  load.  The 
tractor  was  brought  on  the  scene  and  was  hitched  to  the  load, 
as  shown  in  the  accompanying  illustration.  No  difficulty  was 
found   either   in   starting  or   hauling. 

Correcting    River    Discharge    for    a    CliauK-in^v    Stage — The 

following  formula  has  been  developed  for  correcting  river 
discharge  for  a  changing  stage.  For  a  description  of  its 
derivation  and  examples  of  its  application  in  actual  use  see 
United    States    Water-Supply    Paper  '  375-E,    by    Benjamin     E. 


Q, 


vn. 


'  "Rules    and    Regulations    for    Metal    Mines,"    by    Ingalls 
Douglas,   Finlay,  Channing   and   Hammond;   Bulletin   75. 


^2  /  Q    _L  ^^^^  ^'^  change  of  stage 

\      *  surface  velocity 

Q,  =  Discharge  at  a  given  gage  height  at  a  constant  stage: 
Q-  =  Discharge  at  the  same  gage  height  during  a  chang- 
ing stage; 
Si  =  Slope  at  the  given  gage  height  at  a  constant  stage. 
The    surface    velocity   can    be    obtained    from   the    mean    ve- 
locity by  dividing  the  latter  by  0.S5  for  small  streams  and  by 
0.90  for  larger  ones. 

If  K  stands  for  the  change  of  stage  per  second,  V  for  the 
mean  velocity  of  the  measurement  made  during  the  changing 
;tage  and  N  for  the  coefficient  for  obtaining  mean  velocity 
fiom  surface  velocity,  the  formula  may  be   written 

Qi  _  _l/^ i-^'s; 


Boring  lor  Deptli   of  Railway   Pills   Over   Marshes — In    the 

valuation  surveys  of  the  Boston  &  Maine  R.R.,  now  being  made, 
it  was  suspected  that  many  of  the  fills  made  across  salt  marshes 
or  fresh-water  swamps  along  the  coast  had  settled  so  that 
much  of  the  fill  was  hidden,  although  no  mud-waves  or  other 
obvious  indications  were  observed.  In  order  that  this  im- 
portant item  of  cost  might  not  be  overlooked,  the  valuation 
engineer  for  the  railroad,  F.  C.  Shepherd,  M.  Am.  Soc.  C.  E., 
resorted  to  wash  boring.  By  this  means  he  located  the  line 
between  the  bottom  of  the  sand  or  gravel  of  which  the  fills 
are  composed  and  the  top  of  the  original  inarsh  and  found 
over  2,000,000  cu.yd.  of  fill,  more  than  was  shown  by  the 
original  cross-sections. 
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It  is  yiKid  ti)  loili-n  that  r.\|i(.'i-ts  a^roe  with  Hiii/iiirrr- 
iii;/  Xt'ifs  ill  rt'coji'iiiziiii;'  tht'  existence  of  an  inherent  i-isi< 
ill  such  eity  work  as  suhway  c-onstructioii  and  tlic  re- 
,-uitiiig  responsihility  of  thr  aiithnritios  toward  tiie 
|iiiblie.  In  New  York  thr  Mayor's  conuuittee  of  enj;i- 
iioers,  whose  report  on  suiiway  ai-ridents  was  sinnnuirized 
last  week,  laid  stress  on  tlie  inevitable  risk,  demanded 
extra  safe.iiuards  to  reduce  (not  eliminate)  the  risk  and 
eoiulemned  the  unstable  type  of  timbering  the  collapse 
"T  which  in  Seventh  Ave.  cost  eight  li\es.  The  experts 
called  from  Philadelphia  and  Boston  also  mention  the 
risk :  "The  work  is  necessarily  of  a  hazardous  nature, 
and  some  element  of  risk  is  inseparal)le  from  the  carry- 
ing on  of  any  such  public  improvenu^nt.''  They  reassure 
the  public  by  saying  that  the  accidents  of  three  weeks 
ago  cannot  repeat  themselves.  But  of  course  other  kinds 
(if  accidents  may  occur,  though  they  do  not  allude  to  this 
])ossibility. 

The  city  police  authorities  have  taken  a  common-sense 
view  of  the  presence  of  a  risk.  They  have  placed  cer- 
tain vehicle-trattic  restrictions  on  the  streets  in  wliich 
subway  work  is  being  carried  on.  Though  it  is  a  tardy 
precaution,  it  is  sound  in  aiming  to  protect  the  street- 
using  public.  Similarly,  the  Public  Service  Connnis- 
siou's  orders  to  the  contractors  to  provide  extra  bracing 
are  a  mo\'e  in  the  direction  of  reducing  the  risk. 

If  the  city  authorities  now  show  an  appreciation  of 
their  responsibilities  to  the  public  as  to  protecting  the 
street-user  from  undue  risk,  the  fact  only  emphasizes 
their  prior  neglectfuhiess  in  the  same  matter.  It  re- 
mains true  that  the  authorities  permitted,  if  they  did 
not  encourage,  the  public  to  consider  a  timber  deck,  sup- 
ported on  falsework,  over  rock  blasting  and  digging,  as 
being  just  as  safe  as  any  normal  street.  There  was  a 
fear  of  creating  a  feeling  of  caution  or  a  tendency  to 
linger  less  along  the  timl)ered  streets,  because  this  might 
affect  the  business  of  the  property  owners  along  those 
streets. 

Did  the  fear  of  creating  alarm  also  control  the  engi- 
neers in  drawing  tlicir  reports  on  the  accidents?  Did 
they  consciously  make  their  findings  as  colorless  as  pos- 
sible in  the  attemjit  to  nuike  them  reassuring? 

The  Seventh  Ave.  subway  collapse  of  Sept.  2'3  '"was 
initiated  by  a  blast  in  the  nortlieast  corner  of  the  ex- 
caxation" — that  is  the  repurt  nf  the  Public  Service  Com- 
mission engineers.  From  their  silence  on  type  of  tim- 
bering and  supervision  one  must  conclude  that  these  were 
good.  The  subway  exjierts  brought  in  from  Boston  and 
Philadelphia  to  look  over  the  situation  go  a  little  farther 
and  say  explicitly  that  both  were  good.  They  say  that 
the  timbering  was  strong;  the  worst  they  can  say  of  it  is 
that  some  details  were  not  in  accord  with  best  practice. 

Engineering  reports  that  produce  resirlts  have  more 
life  anil  energy  than  these  and  go  more  directly  to  the 
jioiut.     The  reports  just  referred  to  evade  the  primary 


((iiestion — a  question  which  was  placed  squarely  before 
the  Pul)lic  Service  Commission  within  a  lew  liours  after 
the  Seventh  Ave.  collapse.  The  question  was  not,  Why 
did  a  collapse  occur?  A  sag  or  a  local  coUajJse  due  to 
lailure  of  a  sup])ort  or  damage  from  a  blast  would  have 
been  accepted  by  even  the  humblest  citizen  as  a  normal 
mishai).  The  question  was:  Why  did  the  edliapse  ex- 
tend in  such  disastrous  manner  fur  a  length  nl'  several 
hundred  feet,  far  bcvinid  the  range  of  any  local  acci- 
dent ? 

In  answei'to  this  very  direct  and  very  jiressing  question 
the  engineers  reply  that  the  accident  was  initiated  by  a 
blast  in  the  northeast  corner  of  the  excavation.  And  the 
chief  engineer  adds,  in  further  explanation  of  the  rather 
unusual  effect  of  the  blast,  that  "the  blast  acted  ab- 
normally." 

However,  longitudinal  bracing  has  been  put  in  the  sub- 
way timbering  at  a  great  many  points — in  fai-t,  wherever 
there  is  a  length  of  more  than  a  few  bents  of  timbering 
intervening  between  the  excavation  space  and  the  per- 
manent subway  framework.  This  measure  was  due  to 
the  praiseworthy  promptness  of  thought  and  action  by 
the  Public  Service  Commission  engineers  innnediately 
after  the  accident.  ^Fessrs.  Davis  and  Quimliy,  the  out- 
side experts,  seem  to  think  that  such  lu-acing  is  rarely  if 
ever  needed.  They  dwell  on  the  desirability  of  securely 
strutting  across  the  subway  excavation  by  continuous 
transverse  struts  wedged  against  the  sides,  as  a  means  not 
only  of  supporting  the  sides  of  the  cut,  but  also  of  making 
the  tind)ering  stable.  Longitudinal  bracing  they  admit 
only  grudgingly. 

As  to  the  second  important  question  raised  by  the  sub- 
way accident  in  New  York — namely,  the  protection  of  the 
sides  of  rock  cuts — the  reports  leave  one  quite  as  much 
in  the  air.  The  Public  Service  Commission  engineers, 
dealing  only  with  the  Seventh  Ave.  accident,  ignore  the 
rock-slide  question  in  their  report.  The  outside  experts 
lay  chief  .stress  on  it;  they  say  that  the  rock-slide -danger 
is  so  great  that  it  is  practically  the  only  serious  danger 
menacing  the  subway  construction.  Y'^et  finally  they  come 
near  to  retracting  all  their  radical  statements,  and  they 
do  not  recommend  any  measure  of  all-around  ])rotection. 

Different  passages  in  their  reports,  put  together,  show 
that  they  take  a  con.servative  and  prudent  view,  but  hesi- 
tate to  express  it  clearly.  They  say  that  the  sides  of 
rock  cuts  should  be  strutted  or  shored  wherever  the  rock 
is  loose  or  subject  to  loosening.  Then  they  say  that 
strutting  and  wedging  should  be  u.sed  wherever  the  strata 
are  tilted  at  an  angle  so  that  they  might  slide  or  topple 
into  the  cut.  Again  at  another  point  they  say  that  most 
of  the  rock  which  they  saw  is  such  that  its  stability  when 
trenched  is  not  certain  in  advance,  and  that  in  such 
ca.ses  prudence  would  dictate  complete  rigid  shoring.  But 
when  they  come  to  specific  recommendations,  they  advi.se 
shoring  or  strutting  only  in  rock  with  inclined  strata 
showing  open  scams. 

From  the  various  remarks  of  the  ex]ierts  one  may  well 
draw  the  conclusion   that,   were  thev  a   little  bolder  in 
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their  expression,  thev  would  reroiiiiuGnd  as  a  regular 
preeautioiiary  measure  lull  tinihering  and  bracing  of  all 
sides  of  rock  cuts  in  subway  excavation  in  New  York 
City.  Such  a  reconinicndation.  liad  they  made  it,  would 
be  a  most  important  one  and  would  inevitably  call  for 
very  serious  consideration. 

It  is  pertinent  to  note  that  the  Public  Service  Commis- 
sion has  not  issued  precautionary  instructions  concerning 
the  sides  of  rock  cuts  either  in  its  specifications  or  other- 
wise. Contractors  arc  not  very  likely  to  adopt  a  blanket 
precaution  going  beyond  ordinary  practice  until  directed 
to  do  so.  For  example,  they  are  not  likely  to  timber  an 
open  rock  cut  unless  loose  rock  is  struck.  These  con- 
ditions would  have  made  the  recommendation  in  question 
a  prominent  one.  In  the  opinion  of  Engineering  News  a 
l)recaution  of  this  kind  would  be  a  most  desirable  measure 
of  prudence  in  an  extensive  enterprise  carried  on  under 
urban  conditions  similar  to  those  controlling  the  New 
York  subwav  construction  work. 


The  economy  and  etliciency  of  treated  timber  ties  for 
railway  track  have  been  proved  in  theory  and  in  prac- 
tice so  often  and  for  .so  long  a  period  of  time  that  it  is 
surprising  to  realize  to  what  limited  an  extent  these  ties 
have  been  adopted.  In  number  and  in  track  mileage  they 
make  a  large  aggregate,  but  the  proportion  which  they 
represent  of  the  total  number  of  ties  and  miles  of  track 
is  comparatively  small.  Furthermore,  this  aggregate  has 
ijeen  reached  only  after  many  years,  and  the  present  in- 
crease appears  to  continue  at  a  very  slow  rate. 

This  condition  is  the  more  svirprising  when  it  is  con- 
sidered that  in  many  cases  but  little  increase  in  first  cost 
is  required  to  obtain  the  economy  due  to  prolonged  life 
of  ties  and  consequent  reduction  in  the  work  and  expense 
of  track  maintenance.  This  is  due,  of  course,  to  the  fact 
that  the  application  of  a  preservative  treatment  to  ties 
of  cheaper  kinds  and  grades  (and  of  inferior  quality  if 
used  without  treatment)  may  render  them  equal  in  qual- 
ity to  high-grade  ties  of  untreated  timber. 

Estimates  of  the  economy  of  treated  ties  are  numerous, 
and  one  of  the  latest  was  submitted  at  a  recent  meeting  of 
the  operating  officers  of  the  Baltimore  &  Ohio  E.R.  by 
F.  J.  Angier,  .superintendent  of  timber  preservation  of 
that  road.  He  takes  an  untreated  white-oak  tie  at  71.7c. 
and  a  treated  tie  at  77.7c.  (including  33c.  for  treatment). 
With  a  life  of  8  years  for  the  former  and  li  years  for  the 
latter  he  arrives  at  an  annual  cost  per  year  (including  in- 
terest) of  24c.  and  20c.,  respectively,  or  an  annual  saving 
of  4c.  for  each  treated  tie. 

The  tie  renewals  on  this  road  average  over  2,000,000 
annually,  and  it  is  estimated  that  1,700,000  of  these  could 
be  treated  with  advantage.  With  a  .saving  of  4c.  per  tie 
the  net  annual  saving  for  the  first  year  would  be  $G8,000, 
and  this  amount  would  be  added  each  year  until  the  whole 
line  is  equipped  with  treated  ties.  This  estimate  relates 
to  the  ties  alone,  and  Mr.  Angier  makes  no  allowance  for 
tlie  resultant  saving  in  cost  of  track  maintenance  and  tie 
renewals.  But  with  a  large  and  increasing  number  of 
ties  of  14  years'  life,  replacing  others  of  8  years'  life, 
there  should  be  a  material  reduction  in  the  track  disturb- 
ance and  the  cost  of  track  work  due  to  tie  renewals. 

In  comparison  with  the  1.700,000  treated  ties  noted  as 
desirable  for  annual  tie  renewals  it  is  found  that  the  num- 


bers of  treated  ties  laid  on  the  Baltimore  &  Ohio  B.R. 
during  the  fiscal  years  1914  and  1915  were  210,000  and 
873,000  respectively.  It  is  probable  that  few  roads  can 
make  so  good  a  showing  of  the  proportion  of  treated  ties  to 
the  total  number  of  ties  used  in  renewals.  Nevertheless, 
at  the  end  of  June,  1915,  only  7%  of  the  ties  in  the  track 
on  this  road  were  treated  ties. 

The  foregoing  estimate  is  mentioned  in  particular  not 
because  it  is  specially  better  or  more  important  than  others 
l)ut  because  it  is  one  of  the  latest,  and  it  serves  to  call 
attention  again  to  an  o]jportunity  of  economy  that  is  readv 
and  waiting  for  the  railways  to  accept  and  apply.  Similar 
estimates  have  always  poiuted  to  a  great  possibility  for 
economy. 

Untreated  ties  continue  to  form  the  great  majoritv"  of 
the  ties  used  annually  for  new  track  construction  "and 
maintenance,  with  treated  ties  in  a  decided  minority.  In 
view  of  this  condition  and  of  the  undoubted  and  material 
economies  to  be  obtained  by  the  more  general  use  of  the 
latter,  it  would  be  a  wise  move  on  the  part  of  railwav 
engineers  to  bend  their  energies  toward  securing  a  mucii 
more   rapid  and  extensive   introduction   of   treated   ties. 

Lsitest  Csiimaill  Sladl©  Forstmidalbl® 

The  slide  in  Gaillard  Cut  is  assuming  menacing  pro- 
])ortions.  In  October,  1914,  when  it  first  made  its  ap- 
pearance, it  was  estimated  to  contain  about  5,000,000 
cu.yd. ;  in  September  of  this  year,  when  its  first  serious  in- 
terference with  traffic  had  been  cleaned  up,  its  contents 
were  figured  as  7,000,000  cu.yd..  after  the  emergency 
removal  of  2,000,000  cu.yd.,  and  now  jjress  dispatches  state 
that  there  is  10,000,000  cu.yd.  to  be  removed.  Apparent- 
ly the  area  and  volume  of  this  largest  of  the  slides  are 
gradually  increasing. 

Fortunately  the  public  has  become  educated  up  to  the 
slides,  so  that  the  latest  has  not  caused  the  consternation 
in  the  press  that  marked  the  earlier  ones.  It  is  being 
recognized  that  the  canal  has  been  and  for  some  time 
will  be  oj)en  only  on  sufferance  and  that  its  commercial 
and  military  value  can  be  counted  on  only  after  the  slip- 
])ing  earth  sides  of  the  cuts  have  finally  been  leveled 
down  to  their  required  slope. 

The  main  question  now  is.  How  long  will  the  present 
blockade  last?  This  cannot  be  answered  without  more 
information  from  the  Isthmus.  If  all  of  the  sliding  earth 
were  in  the  channel  it  would  be  a  year's  job  to  remove  it, 
for  in  the  normally  constricted  Culebra  fairway  1,000,000 
yd.  a  month  is  almost  the  limit  of  excavation.  Happily, 
however,  the  nature  of  these  slides  is  such  that  although 
ultinuttely  the  whole  area  under  motion  will  have  to  be 
removed,  the  chaimel  section  can  be  cleared  up  first,  al- 
ways with  the  proviso  that  some  of  the  farther  earth  may 
at  any  time  slide  lower  and  cause  a  temporary  block.  It 
seems  hardly  probable,  however,  that  through  deep-draft 
traffic  can  be  resumed  before  the  new  year. 

■\Vliile  the  excavation  of  the  slides  is  largely  a  routine 
matter  to  the  canal  engineers,  who  have  been  digging  now 
for  over  eleven  years,  the  added  cost  to  the  canal  is  con- 
siderable. Official  reports  up  to  now  have  stated  that  30,- 
000,000  yd.  of  earth  has  already  been  taken  out  from 
slides  at  an  average  cost  of  from  30c.  to  40c.  per  yd.  A 
total  of  about  $14,000,000  can  thus  be  charged  against 
the  insci-urc  woloirv  of  the  Isthmus. 
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Tfiiie  Cost  of  Oraniaa^e   Ptuiimapnirag 

Some  very  interesting  and  useful  figures  on  the  actual 
cost  of  drainage  pumping  in  Louisiana  have  been  col- 
lected at  great  labor  and  pains  by  one  of  the  Drainage 
Engineers  of  the  Department  of  Agriculture  and  are 
printed  elsewhere  in  this  issue.  The  usefulness  of  the 
figures  is  nuiterially  increased  by  the  unique  tabulation 
of  surrounding  conditions.  The  total  operating  costs 
range  from  4.1  to  Uh-.  per  acre-ft.  lifted  1  ft.  Thi.s 
means  from  ;5  to  lie.  per  hp.-hr.,  with  7c.  average,  which 
does  not  depart  from  the  ]irobable  range  of  figures  apply- 
ing to  otlier  small  isolated  steam  plants. 

To  the  annual  operating  costs,  probably  some  $8  per  hp. 
annual  fixed  charges  on  pumping  plants  is  to  be  added. 
(The  engine  and  pump  equipment  for  the  noncondens- 
ing  plants  would  cost  some  $30  per  hp.,  compared  with 
$45  for  the  condensing  plants,  but  the  boilers  and  auxil- 
iaries would  mount  to  some  $30  instead  of  $20,  so  that 
the  total  investment  per  horsepower  capacity  would  re- 
main relatively  the  same — near  $65.)  These  Louisiana 
plants  operated  intermittently  from  8  to  145  full  ■24-hr. 
days  in  a  year  (with  an  average  of  43)  so  that  from 
4i/4c.  down  to  0.3c.  is  to  be  added  to  the  cost  per  horse- 
power-hour, the  average  being  some  0.7c.  per  hp.-hr.  This 
introduced  into  the  tabulated  costs  in  Mr.  Okey's  article 
brings  the  Louisiana  figures  to  from  3.5c.  per  hp.-hr.  at 
Little  Woods  to  12.0c.  at  Poydras — with  an  average  of 
8c.  for  all  there  shown.  For  the  work  of  a  drainage 
engineer,  Mr.  Okey's  original  figures,  expressed  for  hy- 
draulic imits,  will  be  the  more  useful.  For  the  man  ap- 
proaching drainage  from  the  power  viewpoint,  the  com- 
parisons given  above  may  be  instructive — at  least  they 


will  show  tluit  general  knowledge  of  power  costs  on  a 
horsepower  basis  can  bo  safely  applied  to  the  preliminary 
study  of  drainage  and  irrigation  problems. 

The  example  set  by  the  Engineers  Club  of  Kansas  City, 
in  securing  the  services  as  a  lecturer  on  military  engineer- 
ing of  ^Major  S.  A.  Cheney,  U.  S.  A.,  is  well  worthy  of 
emulation  by  similarly  constituted  societies.  There  are 
few  such  societies  that  are  not  located  at  or  near  an  army 
engineer  station,  where  nuiy  be  found  an  officer  who  doubt- 
less would  consider  it  almost  a  part  of  his  duty  to  assist 
the  civilian  engineer  to  a  better  understanding  of  the 
details  of  military  engineering.  Furthermore,  the  state  of 
the  public  nund  makes  this  the  one  time  to  insure  a  good 
response  on  the  part  of  the  civilian  engineer. 

Los  Angeles,  Calif.,  which  is  noted  for  its  good  street 
surfaces,  had  792  automobile  accidents  during  August. 
Good  pavements  and  a  high  accident  record  may  be  re- 
lated, as  the  temptation  to  speed  varies  directly  with  the 
excellence  of  the  highway.  Such  an  accident  record  sug- 
gests that  traffic  regulation  is  not  what  it  should  be  in 
Los  Angeles.  AHien  a  city  improves  its  highways  it  is 
apparently  desirable  to  brace  up  its  traffic  squad  at  the 
same  time. 

Do  local  sections  of  national  engineering  societies  tend 
to  disintegrate  the  older  type  of  local  societies  without 
commensurate  benefit  to  the  members  of  the  local  sections  ? 
A  number  of  engineers  in  one  city  say  yes.  What  do 
others  with  experience  think — in  thoughts  of  say  25  to 
50  short  words? 
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Sir — Some  rather  surprising  mathematics  is  produced 
by  E.  C.  Hardman,  under  the  title  of  '■Patentees  and  Roy- 
alties," in  his  letter  in  your  issue  of  Aug.  26,  1915.  He 
attempts  to  show  that  the  patentee  has  an  advantage  over 
his  competitors,  when  all  are  bidding  on  the  patented 
plans,  the  royalty  payable  to  the  patentee  by  his  competi- 
tors being  publicly  specified.  I  had  contended  in  your 
issue  of  July  29.  1915,  that  the  patentee  has  no  advan- 
tage over  the  other  bidders. 

As  an  illustration  in  support  of  my  view,  let  us  sup- 
pose that  Contractor  Smith  ships  $1,000  in  gold  by 
boat.  The  vessel  sinks  and  the  owner  calls  for  bids  to 
raise  the  ship,  specifying  that  the  successful  bidder  shall 
recover  Smith's  $1,000  and  restore  it  to  him.  Contrac- 
tor Smith  concludes  to  bid  himself.  How  much  advan- 
tage has  he  over  his  competitors?     Xone,  of  course. 

Su)>pose  that  instead  of  a  chest  of  gold  buried  in  the 
sea.  Smith  owns  a  patent  on  the  method  of  raisioig  the 
vessel  and  the  owner  specifies  that  Smith  should  receive 
$1,009  out  of  the  salvage  for  his  royalty.  What  advan- 
tage has  Smith  over  his  competitors,  if  he  conclude-  to 
bid  himself?     Xone,  of  course. 


The  answer  to  Mr.  Hardman's  mathematics  is  that  it 
was  the  profit  that  was  reduced  in  each  case,  and  not  the 
loyalt}'.  Mr.  Hardman  assumes  that  "■the  work  presents 
few  difficulties  so  that  the  profit  is  fairly  assured."'  But 
the  royaltj'  is  ahsolutely  assured.  Why,  then,  risk  any  of 
it  ?  If  the  patentee-contractor  takes  the  work,  it  can  only 
be  because  he  has  reduced  his  profits  below  those  of  his 
competitors,  and  not  the  specified  royalty. 

ilr.  Hardman  intimates  that  it  makes  no  difference 
anyway,  whether  a  reduction  is  made  on  profit  or  on  roy- 
alty. But  the  difference  is  just  this,  that  if  the  reduc- 
tion is  made  on  royalty  it  takes  money  out  of  the  bank, 
whereas  if  it  is  made  on  the  profit  it  merely  reduces  the 
odds  on  a  speculative  item. 

Let  us  examine  the  ])robleni  in  another  way.  If  the 
specified  royalty  gives  the  patentee  an  advantage,  that 
advantage  will  be  increased  by  making  the  royalty  ex- 
ces.sive.  Let  us  assume,  then,  that  the  work  is  to  cost 
$1,000  and  that  the  royalty  is  to  be  another  $1,000  and 
that  to  this  total  cost  of  $2,000  we  add  no  profit.  Now 
let  the  patentee  bid  against  his  competitors.  How  much 
can  he  cut  his  bid  to  get  the  work?  According  to  Mr. 
Hardman,  he  will  sacrifice  any  part  of  the  $1,000  royalt^■, 
but  if  he  reduces  the  royalty  by  even  one  dollar,  he  will 
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lose  money  beoauso  he  will  thoii  realize  Imt  $!>!»!)  while 
the  sucees.-sful  biiliier  would  p;iy  him  •$  1,000.  Sullllll^e 
we  figure  a  proiit  of  Jiil  instead  of  nothing.  Then  the 
patentee-eontraetor  ean  rediiee  his  hid  hy  any  |:)art  ol'  that 
;)ne  dollar  to  seeure  the  award,  r.iit  whi-n  he  deducts  more 
than  one  dollar  he  loses  money.  The  sanu'  reasoning  ap- 
plies as  the  profit  is  increased  and  the  royalty  reduced 
to  rea.sonable  amounts. 

As  to  Mr.  Hardman's  actual  case,  where  a  cut  of  ^:!00 
was  juade  by  the  patentee-contractor  to  jierniit  award  at 
private  letting,  the  answer  is  the  same — that  the  profit  was 
reduced  and  not  the  royalty.  Hut  ]\Ir.  Ilardman  e\en 
.says  that  it  matters  not  which  was  reduced.  Surely,  he 
has  no  complaint  if  his  competitor  was  willing  to  aecept 
less  profit  than  himself.  There  is  notiiing  dishonorable 
in  presenting  a  supi)lemental  hid.  .Mi'.  TTardman  admits 
that  the  statute  was  complied  with.  In  ilissouri  the  law 
encourages  supplemental  bids,  and  he  is  evidently  from 
that  state. 

When  the  patentee-contractor  himself  is  a  bidder,  he 
is  actually  at  a  disadvantage,  since  it  is  to  his  interest  to 
supply  as  nearly  ])erfeet  a  jiroduct  as  possible,  whereas 
his  competitors  will  endeavor  to  construct  at  lowest  pos- 
sible cost. 

The  foregoing  illustrations  will  be  found  to  apply  re- 
gardless of  the  merit  of  the  i)atent  or  the  amount  of  the 
royalty,  and  equally  when  a  patentee  or  his  agent  on  com- 
mission is  one  of  the  competitors.  The  principle  may  be 
stated  as  follows :  A  patentee-contractor  who  is  entitled 
to  a  specific  payment  from  the  successful  bidder  must  add 
that  amount  to  his  com]iuted  cost  if  he  elects  to  lose  that 
payment  by  defeating  his  competitor.  Every  other  bid- 
der adds  it  to  his  cost.    Hence  all  are  (ni  an  equality. 

In  this  principle,  too,  will  be  found  an  excellent  test 
of  breadth  of  reasoning.  Engineers,  who  are  accustomed 
to  view  but  one  side  of  a  case,  will  find  it  hard  to  accept 
the  principle  even  when  demonstrated.  Lawyers,  who  are 
trained  to  view  both  sides  with  impartiality,  will  accept 
it.  and  the  courts  hold  in  accordance  with  it.  A  book- 
keeper or  accountant  will  grasp  the  principle  readily, 
but  the  ability  to  do  so  seems  to  be  strangely  lacking  in 
the  reasoning  powers  of  many  of  the  bidders  that  eonijiele 
on  patented  devices  at  jiuhlic   lettings. 

DaXIKI,    y>.    Ll'lKX. 

Indianapolis.    Iiid..    Sept.    :i.    IDlo. 


Sir — I  have  had  to  do  in  various  professional  ways  with 
eleven  points  along  the  coast  of  the  (iulf  of  !Me.\ico  from 
Gulfport  on  Mississippi  Sound  to  Coatzacoahos  on  the 
Isthmus  of  Tehuantepec.  I  have  lived  through  the  storms. 
the  hurricanes  and  the  "northers" — have  seen  their  com- 
ing, their  activities  and  their  effects.  The  history  of  my 
works  there  goes  back  to  18T5. 

I  have  read  the  descriptions  of  the  Galveston  disaster 
in  your  issues  of  Aug.  26  and  Sept.  2.  I  have  looked  for  a 
very  important  ])hysical  feature,  but  see  no  special  refer- 
ence to  it.  I  refer  to  the  fact  that  the  gulf  storms  usually 
start  in  the  southeast.  The  wind  blows  from  that  quarter 
For  a  day  or  two,  steadily  growing  stronger  and  stronger. 
This  storm,  originating  in  the  central  ])ortion  of  the  gulf 
or  even  at  times  in  the  Caribbean  Sea,  piles  the  water  up 
along  the  northern  shore  of  the  gulf,  often  so  high  as  to 


be  <alled  a  '"tidal  wa\c."'  The  storm  de\eloi)s  into  a  wiml 
of  InirrKane  \clocity  before  it  changes.  It  then  moves 
ai-oiind  ill  the  direction  of  the  hands  of  a  watch,  into  the 
south,  southwest,  west,  and  finally  quickly  whips  into  the 
northwest  or  north,  when  it  blows  sometimes  with  terrific 
force — 7  5  to  100  miles  an  hour. 

At  most  points — the  mouth  of  the  Mississippi  River, 
Sabine  Pass,  Indiaiiola  (\\iped  out  by  the  southeast  gale 
in  187  5)  and  elsewhere — the  north  wind  brings  relief 
from  the  high  water,  but  at  Galveston  the  situation  is  dif- 
lerent.  The  southeast  winds  force  the  rising  waters 
through  the  two  channels,  east  and  west  of  Galveston 
Island,  up  into  Galveston  Bay,  which  has  an  area  of 
271  sq.mi.  When  the  wind  veers  into  the  north  the  im- 
mense mass  of  water  piled  up  in  this  great  bay  is  forced 
toward  the  gulf.  The  cbaiiiii'l  cannot  immediately  carry 
it.  and  it  rushes  over  the  island  itself,  but  it  is  ob- 
sti'ucte(l  by  the  high  watei'  which  is  already  on  or  around 
the  island  and  outside  in  the  gulf  and  which,  under  the 
reserxc  force  of  the  southeast  hurricane,  is  still  striving 
to  get  into  the  bay,  and  these  two  masses  of  water  moving 
in  opposite  directions,  or  striving  to  do  so,  pile  up  on  Gal- 
\eston  Island  lying  between  the  bay  and  the  gulf. 

There  is  only  one  remedy.  Do  as  has  been  done  at 
Cairo,  111.,  at  the  confluence  of  the  Ohio  and  Mississippi — 
raise  the  entire  city  or  at  least  surround  it  by  walls  high 
enough  to  keep  out  the  highest  floods  and  tides. 

Galveston  will  have  disasters  similar  to  this  last  one, 
and  pei'haps  worse,  until  the  entire  city  is  raised  at  least 
l(i  ft.  on  the  gulf  side  and  10  ft.  on  the  bay  side. 

The  remark  in  your  editorial  of  the  Aug.  26  issue  is 
correct:  "The  fat't  that  most  of  the  flood  damage  seems 
to  have  been  on  the  north  side  of  the  island,  where  grades 
are  still  as  low  as  they  were  before  1900,  points  the  wan  ^" 
future  irork."  The  italics  are  mine.  I  might  add  that 
in  1900,  in  the  American  Church  at  Buenos  Aires,  before 
a  large  and  interested  audience,  I  delivered  an  address 
just  after  the  disaster  of  that  year,  described  the  geo- 
graphical, ])hysical  and  meteorological  hydraulic  situa- 
tion as  here  briefly  given  and  predicted  the  disaster  of  this 
year — 15  years  later. 

E.    L.    CoiiTIIELL. 

-Vorth   Egremont,  :\[ass.,  Se|it.    I,  1915. 


Sir — In  reference  to  your  articles  on  the  subway  tim- 
bering accidents  on  Seventh  Ave.  and  on  Broadway  and 
the  editorial  on  the  same  subject,  Sept.  30,  I  would  like 
to  offer  some  comments. 

In  these  articles  the  system  of  timbering  in  use  at 
the  scene  of  lioth  accidents  is  described  in  detail  with 
illustrations,  as  well  as  the  conditions  after  the  acci- 
ilents.  It  seems  to  me  that  the  causes  of  both  accidents 
are  entirely  apparent  from  these  descriptions  and  I  do 
not  therefore  agree  with  the  vague  and  indefinite  sugges- 
tions mentioned  as  possible  causes. 

To  quote  from  Enginecrhuj  Xeirs  as  to  the  timbering 
in  Seventh  Ave : 

The  beams  \indei-  tile  street  planking-  and  car  tracks  are 
carried  by  one  12xl6-in.  lonsitudinal  stringer  on  either  side 
of  a  center  aisle.  Bents  of  fi  to  S  posts,  spaced  10  ft.  apart 
along  the  work,  support  the  stringers  and  also  directly  the 
roadway  beams.  These  posts  in  turn  foot  on  transverse  24-in. 
SO-lb.  I-beams,  one  25-ft.  length  on  either  side,  set  12  to  15  ft. 
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:ilii)Vi-  the  Iloor  of  the  excavation.  Fmir  12xl2-ln.  posts,  two 
under  each  I-beam,  carry  the  load  of  the  entire  bent.  I'"or 
bracinK,  the  I-beams  are  strutted  longitudinally  by  4xS-in. 
or  SxS-ln.  spreaders  wedKed  between  their  webs.  Two  or 
three  such  spreaders  are  used  on  either  side  of  the  central 
aisle.  Also,  the  upper  tier  of  posts  is  set  on  ■1xl2-ln.  or 
Gxl2-!n.  foot  planks  dapped  over  the  top  flanses  of  the 
I-beams  in  alternate  bays  between  bents.  LonRitudinal 
spacer  planks  under  the  roadway  beams  also  act  as  struts. 
Transversely,  the  two  I-beams  of  each  bent  are  spread  and 
tied  by  a  pair  of  12-in.  20V4-lb.  channels  spanninp;  the  middle 
aisle  and  bolted  to  the  I-beam  webs.  There  are  other  spread- 
ers, and  at  many  places  transverse  diagonal  bracing  in  the 
upper  tier  of  posts,  as  indicated  in  Fig.  5.  The  outer  posts 
are  blocked  against  the  side  walls  of  the  cut.  There  is  no 
longitudinal   bracing   In   either   upper   or   lower   tier   of   posts. 

From  the  above  description  it  is  clear  that  tlie  trans- 
verse 80-lb.  I-beanis  in  each  bent  (two  of  wiiicb.  to.irctlier 
with  the  center  12-in.  channels,  were  l)olted  tojiether  to 
form  a  continuous  transvcr.se  member)  inserted  in 
the  line  of  posting  broke  the  posts  at  this  line,  toggle 
jointing  each  bent,  and  that  there  was  no  longitudinal 
vertical  diagonal  bracing  of  the  posts  above  or  below 
these  cross-members.  Further  it  is  evident  that  the  tog- 
gle joints  of  the  bents  were  all  locked  or  joined  together 
iDy  the  longitudinal  struts  between  the  transverse  I- 
beam  members,  so  that  a  longitudinal  end  thrust,  ap- 
])lied  in  line  of  the  struts,  would  break  or  fold  all  the 
bents  simultaneously  and  allow  the  street  structure  to 
collap.se.  It  seems  only  common  sense  to  assume  that 
this  is  what  actually  occurred  in  Seventh  Ave.,  the  blast 
supplying  the  end  thrust.  When  the  toggle  joints  of  the 
bents  were  broken  by  a  south  thrust,  the  result  was  that 
the  post  props  were  knocked  out  from  under  the  tem- 
]K)rary  street  platform  and  it  fell  into  the  ditch. 

The  accident  could  have  been  prevented  by  longitud- 
inal vertical  diagonal  bracing  of  the  posts  above  and 
below  the  transverse  members.  Such  bracing  would  have 
confined  the  effect  of  the  blast  that  directly  caused  the 
accident  to  a  small  injury  of  local  timber  only. 

As  to  the  Broadway  accident,  the  timbering  condi- 
tions were  quite  similar  to  those  in  Seventh  Ave.,  and 
the  e.xtensive  collapse  of  timber  .structure  caused  by  the 
rock  slide  is  attributable  to  the  same  lack  of  diagonal 
bracing.  The  rock  slide  itself  could  have  been  prevented 
by  proper  timbering,  similar  to  that  employed  in  subway 
excavating  in  earth ;  that  is,  cross-bracing  and  rangers 
and  vertical  lagging  blocked  against  the  rock  face. 

In  view  of  the  foregoing,  therefore,  various  explana- 
tions of  the  accidents  that  have  been  offered  seem  un- 
necessarily vague.  I  do  not  agree  with  some  of  the 
reasons  mentioned  in  Engineering  News  of  Nov.  30.  To 
quote  from  the  editorial,  in  which  it  speaks  of  the  coin- 
cidence of  the  two  accidents: 

To  conclude  anything  from  the  fact  of  the  coincidence  is 
wrong  in  the  present  case,  however,  because  the  two  accidents 
were  fundamentally  different  in  character.  The  Broadway 
accident  was  due  to  what  the  lawbooks  call  an  act  of  God, 
in  this  case  a  catastrophal  rock  fall.  Rock  falls  are  not 
quite  so  unforeseeable  as  hurricanes  and  floods,  but  they 
remain  the  ever-continuing  threat  in  rock  excavation,  whether 
for  mine  or  structural  use.  Mining  engineers,  who  boast  of 
the  perfection  oi  iheir  timbeiing  practice,  admit  that  the 
heaviest  proportion  of  mine  fatalities  is  due  to  rock  falls. 

The  Seventh  Ave,  collapse  is  unquestionably  a  very  serious 
matter.  But  any  thoughts  or  sentiments  based  on  li  should 
not   be   complicated    by   reference   to   the    Broadway   accident. 

'Why  lay  the  Broadway  accident  to  "an  act  of  God," 
when  a  little  timboring,  properly  placed,  would  have  held 
the  rock  safe.  Also,  as  to  the  statement  that  "mining 
engineers,  who  boast  of  the  perfection  of  their  timbering, 
admit  that  the  heaviest  ]iroportion  of  mine  fatalities  is 


due  to  rock  falls,"  there  is  no  close  analogy  l)etween  the 
Broadway  accident  and  the  dangerous  conditions  met 
with  in  underground  mining.  In  mining,  heavy  pres- 
sures on  the  roof  and  the  sides  of  stopes  or  other  open- 
ings are  often  de\eiopcd  that  no  timljcr  will  hold;  also 
most  rock  falls  underground  are  from  the  roof  of  the 
opening  or  stopc,  where  the  continuous  mining  of  ore 
])revents  secure  timbering  of  the  roof  at  the  point  of  at- 
tack. The  Broadway  subway  cut,  however,  is  from  a 
mining  stand])oiiit  a  shallow  open  cut  the  walls  of  which 
could  1)0  easily  held  by  proper  timbering,  no  matter  how 
the  di))  of  the  strata  or  cleavage  planes. 

There  is  however  a  close  analogy  between  the  Broadway 
and  Seventh  Ave.  accidents,  in  that  the  failure  of  the 
timber  structures  was  communicated  over  a  much  greater 
area  than  that  directly  affected  by  the  rock  fall  and  blast. 
Diagonal  bracing  of  the  posts  on  Broadway  would  have 
restricted  the  area  of  timbering  affected  iiy  the  rock  fall, 
and  it  seems  to  be  only  a  matter  of  luck  that  a  greater 
area  did  not  collapse.  This  diagonal  bracing  has  since 
been  put  in  on  the  Broadway  section  in  question  and  else- 
where. 

Joii.v  Sewaud. 

West  Nutlcy,  X.  J.,  Oct.  6,  1915. 

Peir(ceinitta^e°IB§a.sns  Conatiracts 

'wStlhi  IEc®ini©Bini5>'  Classes 

Sir — I  notice  in  Kiigiiircriiig  Xetrs  of  Sept.  2  an  edi- 
torial concerning  an  inquiry  as  to  contracts  made  on  a  per- 
centage basis  in  which  there  would  be  an  inducement  for 
economy. 

A  contract  of  tin's  character,  where  the  writer  was  en- 
gineer, was  made  by  the  Troy  Public  Works  Co.,  of  Utica, 
N.  Y.,  with  a  private  owner  for  the  construction  of  a  ma- 
cadam road  about  3  mi.  in  length.  The  contractor  was 
to  furnish  all  materials  and  labor,  also  all  incidental  ex- 
penses at  actual  cost  plus  15%.  If  the  cost  exceeded  the 
amount  as  estimated  by  the  engineer  according  to  the 
stated  schedule  of  quantities  and  prices,  the  contractor 
was  to  receive  only  Ti/2%  on  such  excess.  If  less,  the  con- 
tractor would  receive,  in  addition  to  the  15%  of  actual 
cost,  10%  on  the  difference  between  the  cost  and  the 
original  estimate.  However,  this  contract  was  not  com- 
pleted, as  after  the  work  was  well  under  way  construc- 
tion was  discontinued  by  order  of  the  engineers  of  the 
New  York  Water  Supply  (since  the  road  went  over  a  hill 
which  will  be  surrounded  with  water  in  the  new  Ken- 
sico  reservoir)  and  .settlement  was  made  for  work  done 
by  mutual  agreement.  Later  a  like  contract  was  made  be- 
tween the  same  parties  for  steam-shovel  work  at  another 
place. 

E.  F.  MussoN'. 

Vorwich.  N.  Y.,  Sept.  8,  f!)15. 


A  Water  StoriiBO  niim  HO  ft.  high,  impounding  3,500,000,000 

gal.  of  water  for  regulating  the  flow  of  the  Xaugatuck  River, 
Connecticut,  lias  been  recommended  by  Charles  H.  Preston, 
Jr.,  of  Waterbury,  Conn.,  in  a  report  to  the  manufacturers 
of  the  Naugatuck  Valley.  The  plans  for  the  dam  have  been 
accepted  by  the  State  Board  of  Engineers.  The  dam,  which 
is  the  first  of  a  proposed  series,  would  contain  190,000  cu.yd. 
of  Cyclopean  masonry.  The  entire  project,  if  carried  out, 
would  be  the  largest  enterprise  of  the  kind  in  New  England, 
and  would  cost  several  million  dollars.  The  prospect  for  its 
construction    is  not  announced. 
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SYXOPSIS — Four  coitdiiils  in  a  single  iliree- 
story  reinforced-concrete  structure  would  convey 
pure  take  water  for  power,  divert  sewage,  turn  sur- 
face water  at  will  into  a  pond  for  storage  or  into  a 
river  to  waste,  and  convey  condenser  water  into  oil- 
separating  and  condenser  basins.  Water-power 
for  mills  would  be  regulated,  the  city  water-supply 
increased,  river- pollution  nuisance  abated  and  IJfO 
acre.-:  of  land  reclaim nl. 

The  c-it_v  of  Fall  Eiver,  the  principal  eotton-maiuiiaetur- 
iiig  center  in  the  United  States,  is  crossed  transversely 
by  the  Quequechan  Eiver,  a  stream  having  a  total  length 
of  only  21/2  mi.  The  stream  serves  as  an  outlet  for  the 
North  and  South  Watujipa  ponds,  which  together  consti- 
tute in  area  the  largest  body  of  fresh  water  in  Massa- 
chusetts, and  which  are  only  2  mi.  from  tidewater  and 
130  ft.  above  it.  In  its  first  2  mi.  the  river's  course  is 
nearly  level,  the  130-ft.  drop  taking  place  in  a  series  of 
falls  occurring  in  the  last  half  mile  of  its  length.  The 
Watuppa  Dam,  Imilt  many  years  ago  at  the  point  where 
the  river  begins  to  fall,  has  caused  the  upper  portion  to 
overflow  the  flats  adjoining  the  original  river  bed,  so  that 
at  some  points  the  river  is  2,000  ft.  wide. 

I'pon  the  shores  of  the  Quequechan  are  located  numer- 
ous cotton  mills  containing  al)out  one-half  of  the  4,000,000 
spindles  in  the  city.  These  mills  draw  water  from  the 
.stream  for  condenser  purposes  and  for  bleaching  and 
washing  fabrics  and  return  into  it  the  heated  water  which 
has  been  passed  through  the  condensers.  They  also  dis- 
charge into  it  various  wastes,  including  sewage,  and  the 
stream  is  further  polluted  by  oil  from  the  condensers,  by 
surface  water  from  the  slopes  of  the  city  adjoining  the 
stream  and  by  city  sewage  discharged  from  the  sewers 
through  various  overflows.  The  larger  number  of  these 
mills  are  located  along  the  upper,  overflowed  reach  of  the 
river,  which  by  reason  of  the  pollution  which  it  receives 
is  at  times  very  offensive. 

Of  the  two  Watuppa  ponds,  the  North  Pond  is  utilized 
as  the  source  of  the  city's  water-.supply,  and  is  in  fact 
scarcely  sufficient  for  that  purpose,  and  must  soon  be  aug- 
mented from  another  source.  This  leaves  only  the  South 
Fond  available  for  supplying  through  the  river  the  de- 
mands of  the  mills  along  the  stream.  This  supply  varies 
greatly  in  quantity  with  the  level  of  the  pond  and  at 
times  is  insufficient  to  furnish  the  mills  with  the  desired 
quantity  of  water,  while  at  other  times  much  is  wasted. 
Moreover,  the  hot  condenser  water  discharged  from  the 
mills  nearest  the  lake  heats  the  ri\er  water  to  such  a  de- 
gree that  mills  farther  downstream  frequently  find  it 
necessary  to  shut  down  temporarily,  as  the  water  is  too 
liot  for  condensing  pnrpo.ses.  At  certain  times  the  water 
is  too  polluted  to  serve  for  washing  fabrics. 

The  improvement  of  the  stream  and  conservation  of  the 
water  have  been  under  consideration  for  about  40   yr.. 
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l)ut  only  within  the  last  year  lias  a  complete  study,  accom- 
panied by  plans  and  details  of  cost,  been  made. 

The  most  interesting  and  unusual  feature  of  the  project 
jjroposed  by  the  commission  [created  by  the  legislature 
of  1913]  for  the  solution  of  the  problem  is  the  main  con- 
duit, a  three-level  reinforced-concrete  structure  of  large 
size,  which  is  here  shown  in  cross-section.  This  structure 
extends  from  the  South  Pond  to  the  AYatuppa  Dam  and 
has  a  total  length  of  9,800  ft.  In  its  lower  portion  it 
contains  a  covered  channel  sufficiently  large  to  take  the 
entire  river  discharge  and  at  a  sufficiently  low  grade  to 
enable  the  lake  to  be  drawn  down  considerably  lower  than 
is  possible  through  the  natural  river  bed,  thereby  increas- 
ing by  about  TO^r  the  available  storage  capacity  of  the  lake 
and  insuring  for  the  mills  an  alnuidant  and  regular  supply 
of  water  of  the  same  purity  and  temperature  as  the  lake 
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•Abstract  of  report  of  the  W.ituppa  Ponds  and  Quequechan 
River  Commission  to  the  Citv  Council  of  FaU  River.  Mass.. 
Pay.  Spofford  &  Thorndike,  Consulting  Engrineers,  30S  Boylston 
St.,   Boston. 


PROPOSED    MULTIPLE    W.\TER    .\ND    SEWAGE    CONDUIT 

water.  This  channel  is  le\cl  throughout  its  course  and  is 
under  pressure;  in  effect,  it  extends  the  lake  to  the  mills. 
Immediately  above  this  channel  is  one  providing  ample 
capacity  for  storm  water.  This  channel  is  also  level,  and 
is  fitted  with  controlling  devices  that  permit  the  storm 
water  to  be  discharged  either  downstream  into  the  Taun- 
ton Piiver  or  upstream  into  the  South  Pond.  At  the  up- 
permost level  is  a  covered  channel  to  take  the  heated 
and  polluted  condenser  water  back  to  the  pond,  into  which 
it  is  discharged  after  passing  through  both  an  oil-separat- 
ing basin  and  a  cooling  basin.  In  the  foundation  of  this 
structure,  adjoining  the  cool-water  channel,  a  trunk  sewer 
is  constructed  for  a  portion  of  the  length  of  the  conduit. 
The  areas  and  capacities  of  the  various  channels  in  the 
portion  of  the  main  conduit  adjoining  the  pond  are  as 
follows : 

Capacity, 
Area,  Sq.Ft.  Sec.-Ft. 

CoId-wat«r    channel 110      1  500 

.Surface-water    channel 143  700 

Hot-Avater  channel SI  225 

The  overall  dimensions  of  the  conduit  at  tliis  point  arc 
37  ft.  in  width  and  23  ft.  in  height.  The  cold  water  i.- 
discharged  downstream  into  the  existing  river  bed  at  a 
point  where  the  river  begins  its  rapid  descent.  The  sew- 
age and  storm  water,  however,  are  discharged  into  an 
initfall  sewer,  built  as  a  tunnel  and  emptying  into  flu 
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'riniiiton  i;i\fr.  As  a  inott'ctiuii  in  ciise  oT  a  sevcir  llooil, 
this  tiuini'l  is  made  sroniuwhat  iar,i;i'r  tlian  is  necessarv  for 
sowajie  alone,  and  is  also  loiuieited  with  the  cold-water 
riiannel,  thereby  iiiakiiig  possible  a  flood  discharge  greater 
tliaii  can  now  be  conveyed  by  the  existing  river  ciiannel 
between  the  \Vatup])a  Dam  and  tidewater.  This  portion 
of  the  river  l>cd  is  badly  obstructed  by  various  de]K)sits 
and  is  contracted  by  the  construction  of  buildings  ahmg- 
side  and  over  it.  Suitable  provision  for  longitudinal  ex- 
pansion is  made  in  the  conduit,  and  special  precautions 
are  taken  to  allow  for  the  independent  movement  of  the 
iuit-water  channel. 

One  of  the  chief  advantages  of  the  conduit  is  the  op- 
portunity it  provides  for  increased  fire  ]irotection  for  the 
mills  along  the  river.  The  abundant  supply  of  water  in 
the  cold-water  channel  can  be  readily  utilized  for  fire 
protection,  not  only  for  the  district  in  the  innnediate 
vicinity  of  the  conduit,  but  also  in  the  portion  of  the  city 
lying  along  the  river  valley.  The  district  to  which  this 
additional  fire  protection  can  be  secured  includes  the  cen- 
tral business  section  of  the  city,  in  addition  to  the  manu- 
facturing district  bordering  the  river.  The  advantage  of 
this  additional  fire  protection  is  particularly  important 
because  of  the  limitations  of  the  present  domestic  water 
Mipply. 

Another  important  advantage  of  the  plan,  so  far  as  the 
water-supply  is  concerned,  is  that  by  its  capacity  of  low- 
ering the  lake  to  considerably  lower  levels  than  can  be 
done  thiough  existing  means,  a  far  greater  storage  ca- 
pacity of  the  lake  is  made  available  and  a  regular  daily 
supply  of  20,000,000  gal.  throughout  the  year  can  be  ob- 
tained, this  being  equivalent  to  the  average  yield  of  the 
watershed.  Under  the  conditions  now  e.xisting  the  daily 
water-supply  may  fall  as  low  as  5,000,000  gal. 

In  addition  to  the  design  of  the  main  conduit  numerous 
liranch  conduits  to  supply  the  various  mills  have  been 
])lanned,  as  well  as  a  complete  system  of  sewers  for  the 
uusewered  portion  of  the  city  adjoining  the  stream,  and 
storm  drains  where  needed.  Only  a  limited  portion  of 
these  sewers  and  drains  need  be  built  at  the  outset. 

In  the  process  of  the  investigation  considerable  atten- 
tion was  given  to  the  separation  of  oil  from  the  condenser 
water  to  prevent  its  being  discharged  into  the  pond,  there- 
by forming  a  nuisance  because  of  its  deposits  along  the 
shore  of  the  pond.  Experimental  studies  were  conducted 
on  this  topic  in  the  laboratories  of  the  ilassachusetts  In- 
stitute of  Technology,  wdiich  resulted  in  establishing  the 
size  and  type  of  the  oil-separating  basin.  Similar  study 
was  given  to  the  question  of  cooling  this  hot  water  to  pre- 
vent undue  heating  of  the  lake  water  near  the  cold-water 
intake. 

It  was  found  that  a  cooling  basin  suSicient  in 
size  to  permit  of  cooling  the  discharged  water  in  very 
hot  weather  to  the  same  temperature  as  the  lake  was  im- 
practicable. The  cooling  basin  as  designed  will,  however, 
have  considerable  effect  in  this  direction,  and  its  outlet 
into  the  lake  is  sufficiently  remote  from  the  cold-water 
intake  to  insure  that  the  partly  cooled  water  will  not 
reach  the  intake  before  thorough  mingling  with  the  lake 
water:  it  will  therefore  have  sufficient  additional  cooling 
to  make  sure  that  the  water  reaching  the  mills  will  be 
c  ool  enough  for  condenser  purposes  under  any  conditions 
that  may  arise. 

The  plan  also  contemplates  as  a  necessary  part  of  the 
;di<)lition  of  the  nuisance  the  fillimr  of  the  entire  area  of 


llic  Hats,  'i'his  will  loult  in  the  redemption  of  lUi  acres 
of  land,  which  will  inunediately  become  available  for 
manufacturing  and  civic  purposes. 

The  total  estimated  cost  of  construction  is  $2,5!)2,500, 
and  in  addition  to  this  the  engineers  have  made  an  al- 
lowance of  $100,000  lor  damages  and  $250,000  for  general 
expenses,  bringing  the  total  gross  cost  up  to  about  $3,000,- 
1)00.  As  an  i)ffset  to  this  it  is  estimated  that  the  value  of 
the  reclaimed  land  will  be  $800,000  and  the  benefits  ac- 
cruing to  the  mills  $1,000,000,  thus  reducing  the  cost  to 
the  city  to  .somewhat  over  $1,000,000. 

According  to  the  legislative  act,  the  project  nmst  be 
adopted  or  rejected  by  the  city  council  within  thirty  days 
of  the  receipt  of  the  report.  The  project  has  already  been 
approved  by  the  Massachusetts  State  Department  of 
Health. 


Eails  heavier  than  100  11).  per  yd.  are  exceptional,  ami 
have  been  apj)lied  mainly  where  conditions  of  curvature 
and  heavy  tratlie  combine  to  cause  severe  stress  and  wear 
upon  the  track.  The  Pennsylvania  R.R.,  however,  is 
introducing  a  125-lb.  rail  for  general  use  on  its  bu.sy 
main  lines,  and  the  Xew  York  Central  K.H.  is  using  a  105- 
11).  rail  for  similar  lines. 

The  heaviest  rail  !:nw  in  use  is  the  lo5-lb.  rail  of  the 
Central   ll.Ti.  of  X'ew  Jersey.     This  was  adopted  a  few 


DESIGN  OF  RECENT  HEAVY  RAIL  SECTIONS 


Weight  per  v»L 

Height 

W'idth  of  has, 
Width  of  heau 
Sides  of  head 
IDepth  of  head 
Depth  of  web 
Depth  of  has.- 
Thickness  of  web .  , 
Radius  of 

Head 

Top  corners 

Bottom  corners. . 

Sides  of  web. .  . 

Top  fillets 

Bottom  fillets 

Corners  of  base . . 

Head 

Web 

Base .-■■,-■ 

Moment  of  inertia . . 
Fishing  angle,  top . . 
Fishing  angle,  base. 


C.R.R.  of  N.J.  Penna.  R.R. 

135  lb.  125  lb. 

ii\  in.  r>J  in. 


Sloped 
3  9.32  i 


3/16  i 
4  in. 
i  in. 
I  in. 
iin. 


40.28<; 
21.90% 
37  82% 
72  39 


3  in. 
\ert. 
It  in. 
3  13/32  i 
1  7/32  in 
21/32 i 

12  in. 


1/16  in. 
38.9%     (4.73    sq.in.) 
20.3%    (2.47     sq.in.) 
40.8%     (4.93    sq.in.) 
68  7 
18° 
14° 


years  ago  and  is  now  in  service  on  about  -10  mi.  of  track. 
The  Pennsylvania  R.E.  has  more  recentl}'  adopted  its 
125-lb.  rail.  Last  year  15.000  tons  of  this  section  were 
laid,  covering  about  75  mi.,  and  the  1915  contracts  call 
for  37,500  tons. 

Sections  of  the  two  rails  and  their  comparative  dimen- 
sions and  proportions  are  given  herewith.  It  will  be  seen 
that  thcv  re))r('seiit  distinct  ty])es  of  design. 
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YorM  3vih)'w^Y  Accidleimts 


syyOPSL'^ — Tiie  enyineers  <if  the  I'ulilic  Si'rrice 
Commission  of  New  I'orh-  City  report  tliat  tlic 
Sei^enth  Ave.  coUapae  of  Sept.  23  was  caiisrtl  hi/  a 
blast  in  the  northeast  corner  of  tlie  excanitioii.  E. 
S.  Davis  and  II.  II.  Quinil)i/  report  that  llir  .siihirai/ 
timbering  lias  only  minor  defects,  iliat  continuous 
loiif/itudinat  bracing  is  unnecessary  and  tliat  tlie 
onlfi  danger  i.<  from  rtirt,-  .<l!itr>\ 

Keports  have  been  made  on  tlie  two  rect'iit  failures  of 
sulnvay  timberinj;  in  New  York  City  (Sejit.  33  on  Sev- 
enth Ave.  and  Sept.  35  on  Broadway)  by  the  engineers 
of  the  Public  Service  Commission,  which  is  in  charge 
of  b\iilding  the  subways,  and  by  an  expert  board  com- 
posed of  Edmund  S.  Davis,  Chief  Engineer,  Boston  Tran- 
sit Commission,  and  Henry  II.  Quimby,  Chief  Engineer, 
Philadelphia  Department  of  Transit.  The  latter  report 
deals  with  both  collapses,  but  the  engineers  of  the  Public 
Service  Commission  say  nothing  about  the  Broadway  ac- 
cident and  confine  themselves  to  the  earlier  one.  The 
cliief  points  in  the  reports  are  as  follows: 

Cause  of  Seventh  Ave.  Collapse 

John  H.  ilyers.  Division  Engineer  of  the  Public  Ser- 
vice Commission,  whose  di\isiun  included  the  Seventh 
-Vve.  section  ■  where  the  collapse  occurred,  reports  that 
just  before  8  a.m.,  Sept.  22,  the  bench  on  the  east  side 
<if  the  north  heading  at  25th  St.  and  Seventh  Ave.  was 
being  blasted.  One  hole  near  the  bottom  was  shot  and 
then  four  holes  in  the  bench.  The  collapse  followed  im- 
mediately after  the  second  Ijlast.  The  rock,  while  quite 
hard,  appeared  to  have  a  number  (if  seams,  and  marks 
at  the  holes  indicated  that  the  rock  probably  broke  out 
more  readily  than  normal,  and  may  have  been  thrown  a 
considerable  distance  back  from  its  original  position. 
Large  pieces  of  rock  were  found  near  the  wreckage  of 
the  tower  supporting  the  middle  runner  beam  (see  sketch 
of  timbering.  Fig.  o.  Engineering  Xrirs.  .Sejit.  .'^O.  p.  064). 
They  were  probably  some  of  the  pieces  libiwn  out  by  the 
])last. 

The  eastern  one  of  the  three  runner  beams  had  been 
forced  soutli,  carrying  with  it  two  transverse  I-beams 
(30  in.)  suspended  from  it.  Jlost  of  the  easterly  trans- 
verse I-beams  which  divided  the  .street  timl)ering  into  two 
stories  were  found  lying  in  a  general  scnitbeast-north- 
west  direction.     .Mr.  flyers  states: 

I  formed  the  opinion  that  the  Ijlast  had  Ijoen  the  cause  of 
the  accident  and  that  its  force  had  caused  the  members  form- 
ing the  support  of  the  street  and  troUey  tracits  to  move  to 
the  south,  and  that  this  southerly  movement  was  especially 
evident  on  the  east  side  of  the  cut.  which  was  the  side  on 
which  the  blast  was  flred.  I  also  felt  that  this  movement 
had  in  all  probability  been  augmented  by  the  fact  that  the 
trolley  track,  having  had  the  supports  taken  away  from 
beneath  it,  had  hung  in  a  manner  similar  to  a  rope,  and 
that  this  action  by  either  pulling  the  posts  which  were  above 
the  cross  I-beams  to  the  north  or  else  pushing  them  to  the 
south  had  in  turn  augmented  the  movement  which  T  believe 
the  blast  initiated,  and  when  this  disturbance  of  the  track 
reached  the  point  where  the  surface  car  was,  its  weight  added 
to  that  of  the  track  increased  the  force  tending  to  move  the 
supporting  structure  southward.  The  car  being  a  northbound 
one  was  on  the  east  track,  upon   which   side  of  the  cut  there 


is  most  evidence  of  this  movement.  The  posts  supporting  the 
cioss  I-beams  fell  with  tops  to  the  south  and  bottom  ends 
to   the   north. 

Marks  on  the  web  of  the  most  northerly  transverse  I- 
Ix-am  appear  to  show  the  point  where  a  flying  piece  of 
rock  hit  this  beam  and,  according  to  the  explanation 
given  by  Mr.  Myers,  started  the  collapse. 

Robert  Ridgway,  Engineer  of  Subway  Construction,  re- 
ports: "My  study  of  the  matter  has  led  me  to  the  con- 
clusion reached  by  Mr.  Myers,  that  the  initial  cause  of 
this  accident  was  a  blast  which  was  fired  in  the  northeast 
corner  of  the  excavation." 

He  further  states  that  immediately  after  the  accident 
he  instructed  the  division  engineers  throughout  the  sub- 
way work  to  have  a  thorough  inspection  of  all  shoring  and 
street  supports  of  the  subway  excavation  made  at  oiur 
and  take  steps  to  remedy  any  unsatisfactory  conditions, 
all  of  which  instructions  were  promptly  followed. 

Chief  I]x(;i.\"eei!  Ci'.avex's  Oi'ixiox 
Alfred  Craven,  Chief  Engineer,  says :  "I  am  of  the 
opinion  that  the  blast  which  immediately  preceded  it,  and 
which  I  believe  acted  abnormally,  was  the  direct  cause  of 
the  collapse  of  the  street  decking."  Howexer,  he  also 
considers  that  the  street-railway  track  structure  played  a 
part  in  furthering  the  collapse.  This  structure  (com- 
posed of  yokes,  conductor-rail  conduit,  conductor  rails, 
track  rails  and  concrete  encasement)  was  very  heavy  and  ■ 
had  considerable  tensile  strength  available  for  suspension-  1 
rope  action.  When  it  tore  apart,  after  taking  a  consid- 
erable sag,  it  exerted  an  unusual  strain  on  the  timbering. 
Concerning  the  strength  develoi)ed  by  this  structure,  .Mr. 
Craven  says :  "The  track  conditions  of  the  underground 
trolley  exhibited  unusual  strength  under  longitudinal 
strain."  And  he  says  that  had  it  not  been  for  the  track 
he  believes  the  timbering  ''would  have  withstood  the  shock 
of  the  blast  and  would  not  have  collapsed." 

Jlr.  Craven  reports  that  the  tower-and-runner-beani 
method  of  supporting  the  roof  at  the  headings  is  gen- 
erally in  vogue  and  has  been  deemed  safe  and  adequate. 
Since  the  accident  showed  further  safeguards  to  be  nec- 
essary, steps  to  provide  them  were  taken  immediately. 
Swaybracing  has  been  put  in  place  near  the  headings. 

Davis  axd  Quihby  Agaixst  LoxoirrDiXAL  BnAtixti 
Henry  H.  Quimby  and  Edmund  S.  Davis  report  that 
there  is  little  to  criticize  in  the  timbering  used  in  the 
subway  work.     Quoting  from  their  report: 

The  types  of  timbering  used  by  the  different  contractors 
vary  somewhat.  With  special  reference  to  the  method  used 
by  the  United  States  Realty  and  Improvement  Co..  in  whose 
work  the  two  recent  casualties  occurred,  we  found  that  the 
sizes  of  the  material  used  for  the  various  members  give 
ample  strength  for  the  loads  imposed  by  the  street  traffic, 
and  we  are  of  the  opinion  that  while  some  cases  of  details  of 
the  framing  and  bracing  were  found  that  are  not  in  accord 
with  the  best  practice,  the  greatest  and  only  serious  menace 
to  the  shoring  and  to  public  safety  consists  in  the  possibility 
of  rock  slides. 

The  cases  wherein  details  of  the  timbering  have  appeared 
to  us  as  unsatisfactory  are  the  omission  of  efficient  lateral 
stays  at  some  Joints  in  the  posting,  points  where  needles  or 
cross-beams  rest  upon  posts  and  carry  upper-story  posts 
without  struts  to  stay  the  points  against  lateral  movement. 
or    where    no    lateral   stiffness    has    been    given    by    the    use    of  r 

fish-plates  or  cleats  to  stay  the  points  against  buckling,   some  I 
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cantilever  bi-ams  caiiyiriK  uppei-story  work  without  struts 
at   buckling  points,  and  the  omission   of  posts  under  rangers. 

The  omission  of  longitudinal  struts  at  or  near  the  posts 
of  the  timberinK  is  not  general,  the  instances  of  the  omission 
being  probably  oversights  on  the  part  ot  the  workmen,  or 
possibly  due  to  removal  either  by  intention  or  by  accident. 
Such  points  in  the  construction  should  be  the  subject  of 
repeated  inspection,  and  the  whole  structure  should  be  con- 
tinually maintained  in  a  state  of  completeness  and   tightness. 

Longitudinal  diagonal  bracing  is  probably  never  needed 
except  in  the  event  of  the  accidental  destruction  of  one  or 
more  of  the  bents,  and  as  it  is  necessary  to  remove  it  before 
the  permanent  steel  framework  of  the  subway  can  be  erected, 
it  would  seem  that  a  continuous  system  of  longitudinal 
diagonal  bracing  is  scarcely  justified.  If  a  considerable 
stretch  with  many  bents  must  be  maintained  between  the 
permanent  subwa.v  construction  and  the  heading,  the  dis- 
tance might  be  divided  into  braced  portions  to  be  determined 
according  to  the  local  conditions — say  by  using  diagonal 
braces  at  intervals  of  30  to  50  ft. — and  such  diagonal  braces 
might  better  consist  of  heavy  timbers  extending  from  the 
needle  beams  to  the  floor,  so  detailed  that  they  can  easily 
be   shifted   as   the   permanent   construction   is   advanced. 

The  lesson  of  the  extensive  collapse  in  Seventh  Ave., 
where  the  blast  that  caused  the  disaster  perhaps  directly  de- 
stroyed only  the  nearest  bents,  would  logically  be  that,  as 
provision  against  the  occurrence  of  an  accident  of  any  sc  t 
that  may  destroy  one  portion  of  the  timbering,  some  diag- 
onal bracing  should  be  provided  at  such  intervals  as  may 
be  justified  by  the  local  conditions.  It  the  permanent  sub- 
way construction  should  be  kept  as  close  to  the  heading  as 
is  practicable  and  prudent,  considering  its  liability  to  iniurv 
by  blasts,  manifestly  very  little  ot  such  longitudinal  diagonal 
bracing  will  be  needed. 

EocK  Slides  Ake  the  Chief  Dangeu 

Concerning  rock  slide.*,  liovever,  these  experts  arc  \crv 
apprehensive.  Under  conditions  such  as  prevailed  in  the 
Broadway  e.xcavation  at  38th  St.,  where  the  second  col- 
lapse occurred,  they  think  it  is  highly  important  that 
adequate  supports  he  provided  for  all  loose  rock  by  put- 
ting in  rakers  or  horizontal  shoring  or  by  doweling  into 
the  solid  rock,  wherever  the  condition  of  the  rock  indi- 
cates liability  of  a  stratum  to  separation  from  its  bed. 
They  say: 

Much  of  the  rock  in  the  excavations  is  of  a  nature  that 
makes  it  subject  to  loosening  in  the  seams  when  exposed  to 
weather,  temperature  changes  and  vibrations,  and  the  deter- 
mination of  liability  to  slide  is  often  difflcult.  At  such  points, 
if  any  doubt  exists  as  to  the  necessity  for  shoring,  tlie  doubt 
should  be  resolved  on  the  side  of  safety  and  no  chance  should 
be  taken.  .  .  .  An  efBcient  system  of  supporting,  strutting 
and  wedging  should  be  at  once  adopted  and  installed  through- 
out every  area  in  which  the  strata  are  tilted  at  an  angle 
that  will   subject  them   to  either  sliding   or  toppling. 

The  character  of  most  of  the  rock  that  came  under  our 
observation  in  the  excavations  is  such  that  its  stability  when 
trenched  cannot  be  certainly  determined;  and  especially  when 
its  exposure  to  weather  and  to  the  vibration  of  street  traffic 
is  to  be  continued  over  considerable  time,  as  is  said  to  have 
been  the  case  in  the  Broadway  cut  at  38th  St.,  prudence  would 
dictate  that  complete   rigid   shoring  be  provided  to  secure   it. 

With  regard  to  both  the  danger  of  disintegration  of 
rock  and  the  danger  of  loosening  of  the  timber  falsework, 
these  experts  recommend  that  the  permanent  subway  con- 
struction should  follow  closely  npon  the  excavation,  so 
that  as  little  falsework  as  possible  should  stand  between 
heading  and  permanent  structure. 

Becojoiexdations  of  Davis  axd  Quijiuy 
They  recommend  four  specific  items : 

1.  That  throughout  the  present  construction  at  every  point 
where  the  trench  is  in  a  rock  with  inclined  strata  showing 
open  seams  or  other  evidence  of  actual  or  threatened  disin- 
tegration, the  sides  be  shored  across  the  trench  so  as  to  form 
a  continuous  strut  from  side  to  side  of  the  trench,  with  addi- 
tional supports  in  the  shape  ot  raker  braces  it  projecting  por- 
tions of  rock   afford  the   necessary  hold. 

2.  That  an  effort  be  made  to  systematize  the  work  so  that 
the  sequence  of  operations  will  carry  the  work  of  excavation 
and    the    erection    and    concreting    of    the    permanent    subway 


structure   close   together,   so   as  to   require  as  little  falsework 
and   temporary  decking  of   the  street  as   possible. 

3.  That  in  future  work  preference  be  given  to  a  type  of 
timbering  that  will  provide  continuous  needlebeams  or  struts 
from  side  to  side  of  the  trench,  with  the  Joints  of  the  uprights 
firmly   spliced    to   prevent    buckling. 

4.  That  a  periodic  inspection  be  m.ade  of  every  point  of 
contact  of  shoring  with  the  banlts.  as  well  as  of  all  connec- 
tions of  members,  to  insure  continuous  tightness  and  prevent 
deterioration  of  the  timberwork  from  vibration. 

Tliey  ])raiso  the  general  conduct  of  the  work  and 
the  intelligent  foretiiougbt  and  faithful  execution  of 
plans.  Continuing  this  excellent  ])ractice,  and  observing 
also  the  four  precautions  reconiincnded,  the  public  will 
be  fully  safeguarded  against  repetition  of  the  accidents, 
thev  sav,  in  spite  of  the  element  of  risk  inseparable  from 
the  work. 


UiioHicial  dispatches  fmiii  the  Canal  Zone  state  that 
the  slide  in  (Jaillard  Cut  which  started  on  Sept.  18  is  in- 
creasing in  seriousness  and  that  now  nearly  10,000,000 
cu.ft.  of  earth  is  in  motion  over  an  area  of  175  acres.  It 
extends  2,600  ft.  along  both  banks  and  has  an  average 
width  of  about  1,500  ft.  back  from  the  canal  center  line. 
No  ofFudal  prediction  of  the  date  of  opening  of  the  canal 
has  been  made,  but  it  is  stated  that  practically  all  the 
ships  waiting  for  passage  have  been  ordered  to  other  des- 
tinations. 

This  news  is  confirmed  by  the  following  description  of 
the  Culebra  or  Gaillard  Cut  slides  published  in  the  Canal 
Record  for  Sept.  15,  1015,  just  after  one  of  the  canal 
stoppages  had  been  cleared  np: 

The  section  of  channel  affected  by  the  two  Culelira  slides 
extends  between  Sta.  1770  and  179S.  a  distance  of  2S00  ft. 
The  east  slide  lies  directly  to  the  north  of  Gold  Hill,  and 
the  west  slide  to  the  north  of  Contractor's  Hill.  The  width 
between  the  outer  limits  of  the  breaks  on  opposite  sides  of 
the  cut   is  greatest  at  Sta.   17S7,  where   it  amounts   to   2975   ft. 

On  the  east  side  the  break  extends  back  1525  ft.  from  the 
centei"  line  of  tlie  channel,  and  the  surface  at  the  outer  limit 
of  present  breaking  is  350  ft.  above  sealevel.  On  the  west 
side  the  break  runs  back  1450  ft.  from  the  center  line,  and  the 
present  edge  is  at  585  ft.  above  sea  level.  The  greater  part  of 
the  movement  at  this  time  is  from  the  west  side.  On  July  1, 
it  was  estimated  that  5,000,000  cu.yd.  were  in  motion  on  the 
west  bank  in  this  section,  and  4,000.000  cu.yd.  on  the  east 
bank.  Since  that  date  about  2,000,000  cu.yd.  of  spoil  has 
been    removed   at  the  bases  of  the    two   slides. 

In  the  past  month  and  a  half  the  forces  of  the  Dredging 
Division  have  made  some  remarkable  records  in  excavation. 
Five  hard  material  dredges  have  been  employed  at  the  bases 
of  the  Culebra  slides  and  they  and  all  the  accessories  serving 
them  have  been  worked  under  heavy  pressure  24  hr.  a  day. 

During  the  month  of  ."August  the  excavation  at  tlie  bases  of 
the  Culebra  slides  amounted  to  793,012  cu.yd.  In  the  same 
month  66,228  cu.yd.  was  removed  from  the  base  of  Cucaracha 
slide,  and  the  seagoing  suction  dredge  Culebra.  which  ranges 
tlie  cut  between  Ganiboa  and  Paraiso  to  remove  silt  and  keep 
the  channel  clean,  took  out  132,639  cuyd.  The  total  excava- 
tion in  the  cut  by  seven  dredges  was  991,879  cu.yd.  From 
September  1  to  the  morning  of  September  13.  the  total  excava- 
tion from  the  Culebra  slides  was  291,082  cu.yd.  and  the  total 
from  the  cut  was  380,127. 

Until  it  is  known  how  much  of  the  total  slide  actually 
threatens  the  .section  of  the  cut,  the  time  required  for  the 
clearing  of  a  .ship  channel  in  uncertain. 

ilaJor-General  Goethals,  whose  resignation  as  Governor 
of  the  Zone  was  to  have  taken  effect  next  month,  has  re- 
turned to  Panama  from  the  International  Engineering 
Congress  at  San  Franci.sco  and  ha.s  announced  that  he 
would  remain  at  the  canal  until  ."its  condition  would  per- 
mit his  departure,"  presunialily  until  the  slide  situation 
is  satisfactory. 
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A  f-ection  of  tlie  old  wall  of  the  Louisville  &  Portlniid 
Canal,  at  Louisville,  Ky.,  which  is  being  widened  from  85 
to  200  ft.,  failed  on  the  morning  of  Oct.  5,  admitting  a 
rush  of  water  that  flooded  the  new  portion  of  the  canal. 
A  hoisting  engineer  employed  by  the  contractor,  the 
Henry  Bickel  Co.,  of  Louisville,  was  drowned.  With  a 
companion  he  was  in  a  flatboat  in  the  canal  opposite  the 
destroyed  section,  when  they  saw  it  begin  to  move.  Both 
jumped  for  the  solid  section,  and  the  engineer,  missing  it, 
was  caught  in  the  suction.  Workmen  in  the  cut,  warned 
by  distress  whistles  from  a  nearby  plant  where  the  acci- 
dent was  seen,  escaped  with  a  wetting.  Investigation  was 
made  immediately  by  Jlajor  J.  C.  Oakes,  Corps  of  Engi- 
neers, U.  S.  A.,  in  charge  of  the  Louisville  District. 

The  wall  was  built  in  1854  and  consisted  of  cut-stone 
masonry  on  a  ledge  of  rock,  the  construction  being  shown 
in  the  accompanying  cross-section  (Fig.  3).  The  con- 
tractors had  channeled  a  short  distance  from  the  back  of 
the  wall,  leaving  the  wall  itself  with  a  section  of  the  un- 
derlying rock  as  a  coffer-dam.  A  view  of  the  work,  with 
the  old  canal  on  the  left  and  the  old  masonry  wall  and 
ledge  in  the  middle,  is  given  in  Fig.  1. 

A  section  500  ft.  in  length  slid  along  the  seam  at  El. 
404.2,  a  little  over  4  ft.  from  the  bottom,  and  toppled 
into  the  cut.  Another  section  of  100  ft.  slid  along  the 
bottom  of  the  canal  a  distance  of  50  ft.  into  the  cut,  but 
remained  upright.  Two  sand  barges  that  were  tied  to  the 
wall  near  the  scene  of  the  break  were  swept  through  by  the 
rush  of  the  waters  and  carried  against  the  new  canal 


■wall,  while  a  steamboat  which  was  passing  was  swept 
against  the  old  wall.  The  concreting  plant  inside  the  cut 
was  pushed  aside  about  60  ft.  and  swept  off  the  rails. 
The  condition  after  the  failure  is  shown  in  Fig.  2.  The 
location  may  be  tied  ujj  to  Fig.  1  by  noting  the  power- 
plant  intake  on  the  left,  common  to  the  two  views. 

The  excavation  had  been  completed   several   hundred 
yards  beyond  the  point  of  failure  and  the  wall  had  been 
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FIG.     2.       LOOKING    DOWN    CANAL    TOWARD    DESTROYED 
SECTION   OF  WALL 

standing  as  it  was  for  several  months.  The  water  in  the 
canal  had  risen  about  1  ft.  above  pool  level.  It  was  sug- 
gested by  a  member  of  the  contracting  firm  that  the 
waves  of  the  passing  steamboat  had  aided  in  lifting  the 
wall,  and  by  increasing  the  height  of  the  water  added  the 
pressure  necessary  to  move  it.    Both  the  Government  en- 


FIi;      I        WIDENED    SECTION    OF    CANAL    BEFORE    FAILURE 


October  14,  1915 


E  N  G  I  N  E  E  R  T  N  G     NEWS 


705 


ginoors  and  the  contractor's  superintendent,  A.  G.  Butler, 
had  kept  a  constant  watch  on  the  wall  and  the  failure  oc- 
curred without  any  previous  indication.  Butler  was  on 
the  wall  close  to  the  part  that  failed  and  was  almost  caught 
by  the  inrush. 

The  niasonrj'  had  hecu  reinforced  on  the  excavation 
side  with  concrete  some  time  previously.  Leaks  that  had 
developed  had  been  sealed  by  applying  bags  of  manure 
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FIG.    3.      SECTION    THROUGH    OLD    WALL,    LOUISVILLE    & 
PORTLAND    CANAL 

to  them  on  the  canal  side  and  allowing  the  water  to  draw 
them  into  the  holes. 

It  is  probable  that  the  contractor  will  i)uild  a  coffer- 
dam beyond  the  break,  permitting  the  water  to  remain 
in  the  portion  already  completed.  Considerable  machin- 
ery and  trackage  were  caught,  but  these  can  be  fished  out. 
The  accident  is  the  first  that  has  occurred  either  in  the 
widening  of  the  canal  or  the  construction  of  the  new  locks. 
A  ditch  at  the  lower  end  of  the  work  will  drain  a  large 
part  of  the  water  after  the  river  falls. 


A  13-mi.  river  improvement  scheme  at  a  cost  of  $6,000,- 
000  to  eliminate  flood  dangers  in  the  River  des  Peres  val- 
ley, St.  Louis,  has  been  proposed  in  a  report  just  made 
by  the  Board  of  Public  Service  at  the  request  of  the  Board 
of  Aldermen  of  that  city.  The  project  includes  7  mi. 
of  closed  conduits  to  take  the  whole  of  the  extreme  flood 
flow  and  the  sanitary  sewage  of  the  upper  part  of  that 
portion  of  the  river  within  the  city  and  G  mi.  of  open 
storm-water  channel  to  take  maximum-flood  flows.  Be- 
neath this  channel  there  would  be  a  sewer  (already  built) 
which  would  take  all  the  sanitary  sewage  of  the  district, 
the  entire  dry-weather  flow  of  the  river  and  the  storm 
water  from  light  showers. 

The  7  mi.  of  combined  sewer  would  begin  as  a  single 
conduit  and  continue  as  two  and  then  as  three  conduits, 
each  30  ft.  in  width.  The  estimated  cost  of  this  part  of  the 
work  is  $4,500,000.     The  lower  6  mi.    (open  channel) 


would  range  from  70  to  100  I't.  in  width  and  from  15  to 
25  ft.  in  depth. 

The  estimated  cost  of  excavating  the  channel,  lining 
it  with  masonry  and  filling  the  old  bed  of  the  river,  where 
property  is  valuable,  is  $1,500,000.  The  existing  sewer 
beneath  the  proposed  open  ciiannel  cost  about  $930,000. 
To  complete  the  system  several  branch  conduits  would  be 
required,  taking  in  small  streams.  The  River  des  Peres 
drains  K),000  acres  within  the  city  and  54,000  outside  it 
in  St.  Louis  County.  Serious  floods  occurred  in  the  val- 
ley in  March,  1897,  October,  1905,  both  June  and  July, 
1912,  March,  1913,  and,  most  serious  of  all,  August,  1915. 
(For  accounts  of  the  last-named  see  Engineering  Neiv.'i  of 
Aug.  26  and  Oct.  7,  1915.) 
^! 

Stesiffiaslhinp  K.^nira©  Us©s  ©SI  Fuaefl 

The  Panama-Pacific  Line  has  just  announced  that  oil- 
fuel  will  replace  coal  under  the  boilers  of  the  twin-screw 
steamers  "Finland"  and  "Kroonland,"  now  making  the  17- 
day  run  with  passengers  and  freight  between  New  York, 
Los  Angeles  and  San  Francisco  through  the  Panama 
Canal.  The  necessary  changes  will  be  made  during  No- 
vember and  December  for  installation  of  mechanical  low- 
pressure  oil-burning  apparatus  (White  system).  Besides 
assuring  clean  decks  and  eliminating  dust,  cinders,  coal- 
ing delays  en  route,  etc.,  the  change  will  allow  higher 
speeds  and  more  continuous  high  speed.  A  40%  reduc- 
tion in  fuel  bills  and  a  decrease  in  the  fireroom  staft'  from 
60  men  to  12  are  expected. 

The  "Finland"  and  "Kroonland"  are  the  largest  steam- 
ers ever  to  be  equipped  in  this  manner,  being  580  ft.  long, 
60  ft.  broad  and  having  a  displacement  of  22,000  tons. 
The  fuel  will  be  stored  in  their  double  bottoms,  and  this 
will  make  available  one-third  additional  cargo  cajjacity, 
now  used  for  coal  bunkering.  The  same  system  has 
worked  satisfactorily  on  the  coastwise  steamers  "Bunker 
Hill"  and  "Massachusetts"  and  in  the  fleets  of  the  Stand- 
ard and  Texas  oil  companies. 

Sts'uactl^uiir'giE  OsiBimsi^©  SlS^lkt  aim 

The  severe  windstorms  of  the  jiast  year  at  Cincinnati, 
Galveston  and  New  Orleans  have  all  demonstrated  that 
the  structure  of  a  well-designed  building  is  safe  against 
the  pressure  of  any  wind.  In  further  comment  on  this 
observation  J.  F.  Coleman,  con.sulting  engineer,  of  New 
Orleans,  and  W.  H.  P.  Creighton,  Dean  of  the  College  of 
Engineering  at  Tulane  University,  write  regarding  the 
Sept.  29  storm  at  that  city  when  all  wind-velocity  records 
were  broken: 

Me.  Coleman's  Comments 

Mr.  Coleman's  comments  in  part  are  as  follows : 
"Practically  all  of  the  buildings  which  collapsed  dur- 
ing the  storm  were  light  frame  structures  or  very  old  brick 
buildings.  In  the  business  center  of  the  city  the  damage 
consisted  principally  in  broken  windows,  ripped-off  sky- 
lights and  slate  roofs,  blown-ofl;  chimney  tops,  and  blown- 
down  smokestacks.  The  tall  structural-steel  buildings 
had  a  very  distinct  oscillation  during  the  height  of  the 
storm,  though  so  far  as  I  know  this  oscillation  was  not 
measured  or  even  estimated.  However,  it  very  evidently 
was  not  as  great  as  some  of  the  occupants  of  such  building? 
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thought,  as  there  is  no  evidence  of  cracks  in  the  brick, 
stone  or  terra  cotta,  with  which  they  are  I'aced. 

"On  the  river  front  the  steel  wharfsheds  suffered  to 
some  extent  by  having  the  corrugated-iron  siding  and  the 
wooden  sheathing  and  composition  roofing  partly  stripped 
off.  Some  of  these  sheds  appear  to  have  suffered  no  dam- 
age and  the  only  one  which  collapsed  was  wrecked  as  the 
result  of  a  boat  being  blown  against  the  wharf  on  which 
it  rested,  so  damaging  the  wharf  as  to  cause  wreck  of  the 
shed.  In  the  residence  districts  few  houses  escaped  un- 
scathed, though  a  number  were  badly  injured. 

"In  general  retrospect  it  is  surprising  that  the  damage 
was  not  greatly  in  excess  of  what  it  is.  Our  modern  build- 
ings have  been  usually  designed  for  wind  loads  from  a  60- 
mi.  velocity,  and  no  doubt  in  many  instances  for  lesser 
loads.  For  3i/2  It.  the  wind  had  a  velocity  in  excess  of 
60  mi.  per  hour,  reaching  86  mi.  sustained  velocity  with 
one  gust  of  130  mi.  This  city  contains  approximately 
75,000  buildings,  of  which  number  not  much  more  than 
50  were  wrecked,  and  these  mostly  of  the  flimsiest  frame 
construction.  The  casualties  within  the  city  were  15 
killed  and  40  injured." 

Pkofessor  Cueightok's  Report 

Professor  Creightou  sends  the  following  information 
supplementing  his  report  of  last  week : 

"Last  week  your  correspondent  declared  that  no  sub- 
stantial, well-built,  modern  structure  suffered  more  than 
trivial  damage.  After  interviewing  a  number  of  super- 
intendents, consulting  engineers  and  architects,  and  after 
examining  a  number  of  wrecked  structures,  no  reason  has 
as  yet  been  discovered  for  changing  that  opinion.  In 
the  early  part  of  an  interview  the  superintendent  or  owner 
would  make  broad  claims  for  the  disabled  structure,  but 
ultimately  would  admit  some  defect.  Incidentally,  it 
must  be  admitted  that  it  is  not  necessarily  economical 
to  design  all  buildings  to  withstand  hurricanes. 

"The  steeple  of  a  prominent  church,  built  in  1857, 
fell.  The  mass  of  wreckage  at  the  foot  of  this  steeple  is 
largely  made  up  of  single  bricks  with  no  mortar  on  one 
side.  The  failure  of  the  mortar  to  adhere  at  all  to  the 
brick  iudicates  defective  adhesion  and  probably  points  to 
a  failure  to  wet  the  bricks  before  laying  them.  An  ar- 
chitect remarked  that  the  mortar  on  the  bricks  of  over- 
turned house  chimneys  had  evidently  deteriorated  as  it 
seemed  largely  composed  of  sand  and  that  he  had  noticed 
no  cases  where  chimneys  laid  up  in  cement  mortar  had 
fallen. 

"New  Orleans  has  now  an  unexcelled  water  filtration 
plant.  During  the  storm  the  water  pressure  dropped 
only  5  lb.,  although  several  mains  of  8  in.  or  so  were  com- 
pletely broken  and  caused  a  great  leakage.  Formerly, 
however,  people  depended  upon  conducting  the  rain  whi(-h 
fell  on  the  roofs  into  cisterns  made  of  cypress.  This  has 
resulted  in  the  city  of  New  Orleans  having  more  slate 
roofs  than  any  other  city.  Slates  sweat  a  little  in  the 
early  morning  before  the  sun  is  high  and  this  rusts  the 
iron  nail  that  holds  them  on  the  roof.  When  the  head  of 
the  nail  is  rusted  badly  it  requires  but  little  wind  to  blow 
the  slate  away.  Fancy  tiles  should  be  fastened,  preferably 
by  copper  fastenings,  to  the  roof  or  ridge  pole.  Similarly 
slates  and  shingles  would  be  more  permanent  if  fastened 
with  copper  fastenings.  In  this  storm  a  Bedford  lime- 
stone block  about  a  foot  square  and  three  feet  long  was 
pushed  off  a  part  of  the  facade  of  a  church.    The  build- 


ers evidently  thought  that  its  weight  ought  to  be  ample 
to  keep  it  in  place. 

"The  shipping  on  the  river  front  was  not  furnished  with 
heavy  enough  lines.  A  couple  of  light  3-in.  hawsers  are 
insufficient  to  hold  vessels  of  any  considerable  size.  Many 
of  the  vessels  should  have  been  held  by  6-in.  lines. 

"All  observers  noticed  the  considera!)le  pulsations  of  the 
barometer  during  the  storm.  The  wind  came  in  strong 
gusts.  There  seems  to  be  no  doubt  that  at  times  the  pres- 
sure outside  the  roof  of  a  building  was  less  than  the  pres- 
sure inside  and  as  a  result  more  or  less  of  the  roof  would 
be  lifted  off.  Thus  at  Tulane  University  there  was  a  large 
tank  sunk  in  the  ground  and  covered  with  boards  3  in. 
thick,  12  in.  wide  and  7  or  8  ft.  long.  The  upper  surface 
of  these  boards  was  even  with  the  surface  of  the  ground. 
During  the  storm  the  boards  were  lifted  and  dropped  into 
the  tank.  Architects  take  much  care  in  designing  struc- 
tures against  the  downward  pressure  of  the  air  and  make 
little  or  no  provision  against  the  effects  of  any  lifting 
power  it  may  develop.  This  cyclone  searched  out  hundreds 
of  open  sheds  and  lifted  corrugated-iron  roofing  and  sent 
it  flying,  or  if  the  roofs  held  fast  it  raised  the  sheds  clear 
of  the  ground,  and  when  the  sides  were  well  inclined  to 
their  proper  position,  flattened  the  whole  structure." 

WsiM  of  Co^eredl  IPLeseiPvoaip 
SEidl©s  O^^ 

The  Clearwater  reservoir  of  the  Portsmouth,  Ohio,  fil- 
tration plant  was  wrecked  on  Sunday,  Oct.  3,  by  the  fail- 
ure of  a  75-ft.  length  of  concrete  side  wall.  The  wall  at 
this  point  was  about  30  ft.  high  and  rested  on  rock  of 
poor  quality.  The  breakout  was  sudden,  although  leak- 
age from  the  embankment  outside  the  wall  had  been 
noticed  several  hours  before,  and  a  moist  condition  of 
the  bank  had  prevailed  for  some  time  previously. 

The  reservoir  is  360  ft.  by  260  ft.,  about  16  ft.  deep 
from  floor  to  roof,  with  a  capacity  of  about  8  million 
gallons.  The  roof  is  a  reinforced-concrete  slab  on  brick 
piers.  The  floor  is  laid  directly  on  the  ground  (part  on 
fill).  The  wall  is  reinforced  concrete,  18  in.  thick  at 
top,  30  in.  thick  at  floor,  and  continuing  on  uniform  batter 
to  rock.  Buttresses  on  the  water  side  had  their  reinforc- 
ing tied  into  longitudinal  rods  in  the  wall. 

At  the  point  of  break  the  bottom  of  the  wall  was 
about  14  ft.  below  floor,  or  30  ft.  below  roof,  and  the  reser- 
voir floor  was  on  backfill.  The  rock  contained  mud  seams, 
and  its  surface  sloped  downhill.  The  failure  appears  to 
have  been  a  sliding  on  the  rock. 

Local  reports  name  the  J.  F.  Witmer  Co.  as  engineers 
for  the  reservoir.  Curtis  &  Shumway  were  contractors. 
Although  in  use,  the  reservoir  had  not  been  accepted  or 
fully  paid  for,  on  account  of  lack  of  tightness. 

Detroit-Superior  Arcli  Closeil — The  closinK  members  of  the 
591-ft.  steel  arch  crossing  the  Cuyahoga  River  in  the  new 
Detroit-Superior  viaduct  at  Cleveland,  Ohio,  were  placed  Oct. 
6,  1915.  The  middle  lower  chord  members  of  both  trusses 
were   placed   simultaneously. 

A  Company  of  Engrineera  has  been  organized  in  the  cadet 
brigade  at  the  University  of  Illinois.  There  will  be  a  captain, 
two  lieutenants  and  54  men.  The  company  will  receive  some 
infantry  drill,  such  as  marching  and  company  movements. 
There  will  be  also  "sand-table"  lectures  on  trench  construction 
and  earthwork  and  possibly  topographic  surveying  and  map 
sketching.  It  is  expected  to  develop  men  who  would  be 
valuable  in  the  organization  of  volunteer  engineer  companies. 
A  similar  organization  has  already  been  noted  in  the  Cornell 
University  Cadet-Corps. 
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CiiBt-Iron  Dome  for  Salt — The  old  cast-iron  dome  of  the 
capitol  at  Madison,  Wis.,  has  been  taken  down  to  mal<e  way 
for  the  new  dome  and  is  now  for  sale.  The  various  members 
were  removed  in  such  form  as  to  permit  their  reerection 
and  are  now  stored  on  the  university  campus  at  Madison 
ready  for  the  purcha.ser.  All  pieces  are  marked  to  fit  a 
specially  prepared  erection  plan  to  facilitate  erection.  The 
total   weiKht   of  metal   is  estimated  at  between   800   and   1,000 
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Mr  J.  B.  Holtzworth  has  been  appointed  Assistant  Engineer 
.if  the  Western  Maryland  Ry.,  to  succeed  J.  M.  Harris,  who  has 
entered  the  employ  of  the  Poole  Engineering  Co.,  of  Baltimore, 
Md. 

Mr.  W.  H.  Gould,  formerly  Sanitary  Engineer  of  Lucas 
County,  Ohio,  will  in  the  near  future  open  an  office  in  The 
Nasby,  Toledo,  where  he  will  engage  in  the  practice  of  civil 
and  sanitary  engineering. 

Mr.  Joseph  Fawcett,  formerly  Surveyor  of  Greene  County, 
Ohio,  has  been  appointed  County  Road  Superintendent  under 
the  new  Cass  law,  which  places  the  county  surveyor  at  the 
head   of  the  road   department. 

Mr.  G.  H.  Hutchinson,  well  known  in  the  Middle  and  Far 
West  among  contractors,  has  become  associated  with  the 
Bucyrus  Co.,  of  South  Milwaukee,  Wis.  He  will  be  in  charge 
of  its  recently  opened  office  at  900  Hibernian  Building,  Los 
Angeles,  Calif. 

Mr.  A.  C.  Watson,  Division  Engineer  of  the  Logansport 
division  of  the  Pennsylvania  System,  has  been  appointed  Divi- 
sion Engineer  of  the  Cleveland  &  Pittsburgh  division.  Mr. 
Watson  will  fill  the  vacancy  created  by  the  recent  death  of 
E.   F.  McCrea. 

Mr.  F.  W.  Brown,  formerly  Superintendent  of  the  Louis- 
ville division  of  the  Southern  Ry..  has  been  promoted  to  the 
position  of  Assistant  to  the  General  Manager,  with  head- 
quarters at  Washington,  D.  C.  He  will  have  general  charge 
of  train  tonnage  and  efficiency. 

Mr.  Louis  A.  Boulay,  formerly  associated  with  the  firm 
of  the  Smith  &  Boulay  Co.,  Consulting  Engineers,  of  Toledo, 
Ohio,  and  now  of  the  recently  organized  firm  of  L.  A.  Boulay 
Co.,  Civil  and  Sanitary  Engineers,  124S  Nicholas  Building, 
Toledo,  has  been  appointed  Sanitary  Engineer  of  Lucas 
County,  to  succeed  W.  H.  Gould. 

Mr.  Arthur  C.  Eversham,  M.  Am.  Soc.  C.  E.,  formerly 
Assistant  Chief  Engineer  of  the  Kansas  City  Terminal  Ry., 
is  now  associated  with  the  Kansas  City  Bridge  Co.  as  Engi- 
neer of  Construction.  He  will  have  entire  charge  of  the 
construction  work  of  the  company  and  will  give  special 
attention  to  government  and  railroad  construction. 

Sir  William  H.  Lindley,  City  Engineer  of  Frankfort,  Ger- 
many, from  1SS4  to  1S96,  and  engineer  for  water-works  and 
sewerage  improvements  in  that  and  many  other  German  cities, 
has  been  honored  with  the  degree  of  Doctor  of  Engineering 
by  the  Technical  High  School  of  Darmstadt,  Germany.  His 
father,  William  Lindley,  designed  the  sewerage  system  of 
Hamburg  after  the  great  fire,  which  was  the  first  modern 
sewerage  system  in  Germany. 

Messrs.  C.  H.  Vaughan,  M.  Am.  Soc.  C.  E.,  formerly  Second 
Vice-President  and  Chief  Engineer  of  the  Penn  Bridge  Co., 
Beaver  Falls.  Penn.,  and  H.  R.  Hortenstine,  M.  Am.  Soc.  C.  E., 
formerly  Contracting  Manager  of  the  same  company  and  J. 
O.  Childers,  formerly  wnth  the  erection  department  of  the 
McClintic-Marshall  Construction  Co.,  and  in  charge  of  the 
erection  of  the  lock  gates  at  Panama,  have  purchased  the 
plant  of  the  York  Bridge  Co.,  of  York,  Penn.,  which  will  be 
incorporated  under  the  name  of  the  York  Bridge  and  Con- 
.struction   Co. 


Axel  Samuel  Berquist.  M.  Am.  Soc.  C.  E.,  inventor  and 
patentee  of  the  suspension  bunker  which  bears  his  name, 
died  at  his  home  in  Brooklyn,  N.  Y.,  on  Oct.  6,  after  a  long 
illness. 

William  M.  Whelan,  Superintendent  of  the  Elizabethtown 
Water  Co.,  of  Elizabeth.  N.  J.,  died  on  Oct.  3  at  the  home  of 
his  sister  in  that  city,  at  5S  years  of  age.  Mr.  Whelan  had 
been  in  the  employ  of  the  water  company  since  boyhood. 


L.  A.  Fowler,  head  of  the  contracting  firm  of  L.  A.  Fowler 
&  Son,  died  recently  at  his  home  in  Kansas  City,  Mo.  This 
firm  has  done  a  large  amount  of  building  work  In  Kansas 
City.  One  of  its  larger  contracts  was  for  the  annex  to  the 
Baltimore  Hotel   in   that  city. 

Arthur  S.  M.ann,  M.  Am.  Soc.  M.  E.,  Mechanical  Engineer 
of  the  General  Electric  Co.,  of  Schenectady,  N.  Y.,  and  form- 
erly lecturer  at  Columbia  University,  died  at  Saranac,  N.  Y., 
on  Oct.  3,  at  45  years  of  age.  He  was  born  at  Medbury,  Mass. 
Mr.  Mann  was  an  authority  on  steam  generation.  At  various 
times  he  also  was  associated  with  the  Allis-Chalmers  Co. 
and  the  Metropolitan  Street  Ry.  Co.,  of  New  York  City. 

Gustave  C.  Kuhlman,  founder  and  former  President  of  the 
G.  C.  Kuhlman  Car  Co.,  died  on  Oct.  4  at  his  home  in  Cleve- 
land, Ohio.  He  had  been  in  ill  health  for  some  time  and  had 
recently  suffered  a  nervous  breakdown.  Mr.  Kuhlman  was 
one  of  the  pioneers  in  the  street-car  building  industry  in  the 
Middle  West.  In  l.SSl  he  organized  the  company  which  still 
bears  his  name  and  opened  a  shop  on  St.  Clair  Ave.,  Cleveland, 
where  he  built  horse-drawn  and  cable  cars.  When  electricity 
was  introduced  for  street-car  systems  the  plant  was  expanded 
and  moved  to  the  Broadway  car  barns  at  Aetna  Road.  In 
1903  Mr.  Kuhlman  sold  his  holdings  in  the  company  to  the 
J.  G.  Brill  Co.,  of  Philadelphia,  at  which  time  the  Kuhlman 
Co.  was  reorganized.  Since  his  retirement  from  the  company 
Mr.  Kuhlman  had  been  northern  representative  of  the  Martin- 
dale   Mercantile   Agency.      He   was   56   years  of  age. 


!  EMGEHEEIRHHO      SOCHETHESi 


COMING   MEETINGS 


AMERICAN   RAILWAY   BRIDGE    AND    BUILDING    ASSOCIA- 
TION. 
Oct.    19-21.      Annual    meeting,    at   Detroit,   Mich.      Secretary, 
C.  A.  Lichty.  319  N.  Waller  Ave.,  Chicago. 
ASSOCIATION     OF     RAILWAY     ELECTRICAL     ENGINEERS. 
Oct.    lS-24.      Annual    meeting    in    Chicago.      Secretary,    J.    A. 
Andrencetti,  C.  &  N.  W.  Ry.,  Chicago.  111. 
MAINTENANCE   OF  WAY   AND   MASTER   PAINTERS'   AS.SO- 
CIATION. 
Oct.    19-21.      Annual   meeting   in   St.   Louis.      Secretary,   T.    I. 
Goodwin,  C.  R.  I.  &  P.  R.R.,  Eldon,  Mo. 
NATIONAL   MUNICIPAL   LEAGUE. 

Nov.    17-19.      Annual    meeting    in    Dayton,    Ohio.      Secretary, 
C.  R.  Woodruff,  North  American  Bldg.,  Philadelphia,  Penn. 

Southn-e.stern  Electrical  and  Gas  A.ssociation — The  12th 
Annual  Convention  will  be  held  at  Galveston,  Tex.,  May  17-20, 
1916.  H.  S.  Cooper,  the  secretary,  recently  made  a  trip  to 
Galveston  to  see  whether  the  storm  had  rendered  it  inadvisable 
to  hold  the  convention  there.  He  states  that  he  found  the 
business  of  the  city  almost  normal  and  that  there  is  no  reason 
for  changing  the  place   of  meeting. 

American  Institute  of  Clieniical  Engineers — The  winter 
meeting  will  be  held  in  Baltimore,  Md.,  Jan.  12-15.  The  date 
selected  is  later  than  usual  owing  to  the  summer  meeting 
having  been  held  late  in  August  in  San  Francisco.  As  the 
attendance  of  Eastern  members  at  the  San  Francisco  meeting 
was  small,  it  is  hoped  that  they  will  turn  out  strongly  for 
the  Baltimore  meeting.  The  secretary  is  J.  C.  Olsen,  Cooper 
Union,  Ne\v  York  City. 

National  Lumber  3Ianufacturers*  Association — A  series  of 
meetings  has  been  planned  by  the  trade  extension  department 
of  the  National  Lumber  Manufacturers'  Association,  which  is 
designed  to  teach  the  general  public  the  advantages  and 
general  availabilities  of  wood  as  a  building  material.  The 
first  of  these  meetings  was  held  on  Sept.  23  in  the  rooms  of 
the  Commerce  Club,  Toledo.  Ohio.  The  secretary  of  the 
association  is  R.  S.  Kellogg;  the  manager  is  E.  A.  Sterling, 
925  Lumber  Exchange,  11  South  La  Salle  St.,  St.  Louis,  Mo. 

Philadelphia  .Association  of  Members  of  the  American 
Society  of  Civil  Engineers — The  annual  meeting  of  the 
Philadelphia  Association  was  held  at  the  Engineers'  Club, 
of  Philadelphia,  on  Oct.  4.  Dr.  John  A.  Brashear,  president 
of  the  American  Society  of  Mechanical  Engineers,  delivered 
an  illustrated  lecture  on  "Contributions  of  Photography  to 
our  Knowledge  of  the  Stellar  Universe."  The  officers  elected 
were:  President,  Edward  B.  Temple;  vice-presidents,  Edgar 
Marburg  and  John  Sterling  Deans;  directors,  J.  W.  Ledoux, 
Henry  H.  Quimby,  H.  S.  Smith  and  George  A.  Zlnn;  treasurer, 
S.  M.  Swaab;  secretary,  W.  L.  Stevenson. 

International  (ias  Congress — A  congress  representing  the 
American  gas  industry  was  held  at  San  Francisco  from  Sept. 
27  to  Oct.  2.  The  formal  sessions  opened  with  the  presidential 
address  of  A.  C.  Humphreys,  in  which  he  pointed  out  that 
public  utilities  have  to  face  a  condition  of  over-regulation  by 
public  authorities.     He   believed   that  all   should   be   active   to 
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correct  the  misleading  statements  constantly  being  made. 
While  admitting  occasional  faults,  he  claimed  that  generally 
the  gas  business  is  carried  on  with  due  respect  to  the  rights 
of  the  public.  The  first  technical  paper,  by  O.  B.  Evans,  was 
a  historical  review  of  the  development  of  water  gas.  A.  G. 
Glasgow  followed  with  a  paper  on  deep  fuel  combustion  in 
water-gas  manufacture.  R.  S.  McBride,  of  the  United  States 
Bureau  of  Standards,  then  presented  a  paper  on  the  substitu- 
tion of  heating  value  for  candlepower  as  a  criterion  of  gas 
quality.  Many  state  and  city  authorities  have  already  acted 
to  establish  the  heating-value  standard.  In  the  discussion  it 
was  suggested  that  600  B.t.u.  per  cu.ft.  would  probably  be 
generally  accepted  as  the  standard.  On  the  second  day  the 
congress  met  in  two  sections.  One  considered  half  a  dozen 
papers  on  gas  for  illumin.ation;  the  other  took  up  nine  papers 
on  commercial  aspects  of  the  gas  business.  The  discussion 
in  both  sections  turned  largely  on  the  competition  between 
electricity  and  gas  for  illumination  purposes.  The  majority 
of  those  present  represented  companies  supplying  gas  alone, 
and  they  declared  that  gas  could  hold  its  own  in  competition 
with  electricity.  In  order  to  hold  their  business  in  the  face 
of  low  electric  rates  the  gas  companies  have  engaged  in  a 
systematic  campaign  with  both  owners  and  architects,  even 
in  some  cases  furnishing  free  labor  for  installing  the  gas 
pipes.  On  the  third  day  a  review  of  modern  coal-gas  processes 
was  given  by  the  Society  of  Gas  Engineering  of  New  York. 
A  general  movement  was  noted  in  the  East  to  substitute 
<;oal  gas  for  water  gas  on  account  of  the  increase  in  the 
price  of  oil  and   the   uncertainty  regarding  tlie   future   supply. 


float  is  at  zero  position;  in  other  words,  when  the  level  cf 
water  upon  which  it  rests  is  at  the  zero  level  of  the  weir, 
the  cam  must  be  at  zero  position,  the  pen  on  the  zero  line 
of  the  chart  and  the  integrator  roller  at  the  center  of  the 
aluminum    disk. 


Smoke 


Firebox    for   Ki 


ad    Boilers 

A  radically  new  design  of  furnace  for  clay-products  kilns 
and  boilers  has  been  devised  by  Paul  Beer,  President  of  the 
Grateless  Furnace  Co.,  Des  Moines.  Iowa.  The  arrangement 
is  shown  in  the  accompanying  sketches.  A  rectangular  fire- 
box has  a  sloping  fuel  table  leading  down  from  a  firing  hole 
and  having  an  ignition  arch  thrown  over  it.  Beneath  is  an 
arch  and  plate  spanning  the  ashpit.  The  combustion  cham- 
ber is  forward  of  the  coking  table  and  is  spanned  by  a  high 
arch. 

The  most  difficult  requirements  of  clay-products  kilns  have 
been  satisfactorily  met,  it  is  reported  by  A.  W.  Clement, 
Smoke  Inspector  of  Des  Moines.  During  the  early  firing  of 
a  kiln,  when  low  heat  is  required  with  great  excess  of  air, 
the  fuel  bed  fills  the  space  below  the  bottom  of  the  coking 
table.  The  upper  portion  of  the  firebox  remains  open  and 
unobstructed.  A  little  air  is  supplied  through  the  ashpit. 
For  the  second  period,  which  requires  an  oxidizing  heat,  coal 
is  piled  part  way  up  the  coking  table.  As  the  fires  need  clean- 
ing ash  and  clinker  are  removed  from  underneath  the  coking 
plate  edge  and  fresh  coked  fuel  falls  down  to  replace  it. 
Volatile  matter  passes  over  the  incandescent  bed  of  coked  fuel 
below.  More  air  is  supplied  from  the  front  of  the  ashpit, 
which   is  entirely  open  and  without  grate  bars.     When  excess 
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Plow   Meter  for   V-Notch  Weirs 

A  flow  recorder  to  be  used  in  connection  with  small  V-notch 
weirs  has  been  designed  by  the  engineers  of  the  Harrison 
Safety  Boiler  Works  and  will  be  used  particularly  for  measur- 
ing-type boiler-feed  water  heaters.  There  is  a  float  which 
moves  with  each  change  of 
head  on  the  weir  and  in  turn 
rotates  a  spiral  cam  (laid  out 
according  to  the  law  of  the 
weir,  CHS  =  Q)  through  a 
multiplying  gear.  The  cam 
moves  a  pen  carriage  which 
records  on  a  paper  drum  the 
quantities  corresponding  to 
each  position  of  the  float. 
Back-lash  has  been  elimi- 
nated by  the  use  of  a  cable 
drum  instead  of  a  gear  and 
pinion,  while  friction  has 
been  reduced  as  much  as 
possible  by  mounting  the 
spindle  of  the  cam  upon 
antifriction  rollers.  The  pen 
carriage  is  provided  with 
large  rollers  or  wlieels  which 
rest  upon  horizontal  ways, 
so  that  the  cam  follower 
which  is  attached  to  the  pen 
carriage  moves  diametrically 
HARRISON  WEIR  FLOW  to  the  cam  disk.     The  pen  is 

RECORDER  suspended  from  the  pen  car- 

riage so  that  it  rests  lightly 
against  the  chart  drum  and  can  readily  be  removed  for 
cleaning  or  renewing  the  chart.  An  integrating  attachment 
consists  of  a  counting  train,  likewise  suspended  from  the 
pen  carriage  and  driven  by  a  small  roller,  which  rests  upon 
an  aluminum  clock-driven  disk.  When  the  float  and  cam  are 
at  the  position  corresponding  to  the  zero  head,  this  roller  is 
at  the  center  of  the  disk,  and  hence  receives  no  motion  from 
the  rotation  of  the  latter.  As  the  pen  carriage  is  moved  away 
from  the  zero  position,  the  small  roller  is  carried  away  the 
same  distance  from  the  center  of  the  aluminum  disk,  and 
hence  is  propelled  at  a  rate  corresponding  to  the  rate  of  flow 
over  the  weir.  The  total  movement  of  the  counting  train 
will  therefore  correspond  to  the  total  flow.  Further,  a  visible 
pointer  moving  along  a  large  scale  with  open  divisions  has 
been  added,  making  it  possible  to  read  the  rate  of  flow  from 
a  distance. 

All  parts  of  the  mechanism  of  this  recorder  are  made  to 
accurate  dimensions  by  means  of  templets  and  limit  gages. 
To  be  sure  of  the  accuracy  of  the  instrument  it  is  only  neces- 
sary to  know   that  it  is  properly  adjusted — that  is,  when  the 
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air  is  required  the  upper  part  of  the  firebox  is  left  partly 
open.  During  the  high  heat  for  vitrification  tlie  fuel  bed  is 
carried  liigher  up  to  close  the  fire  hole  and  all  air  is  cut  off 
over  the  fire  except  that  which  comes  through  a  small  hole 
in  the  baflSe  arch.  Air  admission  through  the  lower  fuel  bed 
is  obtained  by  regulating  the  cleaning  period.  A  reducing 
g.as  can  be  produced  without  smoke.  A  saving  of  nearly  $60 
per  kiln  per  heat  is  reported  in  the  paving-brick  plant  of  the 
Barljour  Asphalt  Paving  Co.  The  time  of  firing  was  reduced 
from  11  days   8.7  hr.  to  9  days  14.3   hr. 
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HILL   PUBLISHING    COMPANY. 
Sworn     to    and     subscribed     before    me    this     30th    day     of 
September,    1915. 

RICHARD    L.    MURPHY, 

Notary   Public, 
(My  commission  expires  March  30,  1917.) 
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BridEe  w^t  AKraim  B^nM 


©f  Slaa  Coimcirete 


A  lii,>;li\vrty  Mud  interurban  railway  IjridgL'  oi"  rather 
striking  appeanuuf  has  been  coiiipleted  during  the  past 
suininer  ai'ross  tlie  gorge  of  the  Cuyalioga  River  on  the  line 
of  North  Howard  St.  extension  in  Akron,  Ohio.  lu  ad- 
dition to  its  extreme  height  and  artistic  design  the  bridge 
is  notable  beoanse  it  was  built  practically  throughout  of 
reinforced  coiu-rete  using  a  blast-furnace  slag  for  aggre- 
gate. 

The  bridge  is  (81  ft.  9  in.  long,  made  iip  of  five  main 
arch  span.s  127  ft.  c.  to  c.  of  piers  and  an  approach  at 
fach  end,  of  column  and  girder  construction.  It  is  190 
ft.  high  from  bed  of  stream  to  grade,  which  makes  it  one 
of   the    highest — if    not    the    highest — concrete    highway 


\crsely  near  tlie  springing  line  of  the  arch.  The  ribs 
are  also  transversely  braced  at  every  other  column.  Ex- 
pansion Joints  are  provided  at  the  side  of  each  pier,  the 
longitudinal  girders  (which  are  in  line  with  the  arch  ribs) 
resting  upon  brackets  and  the  floor  slab  resting  on  a  shelf 
on  the  beams  at  each  joint. 

The  approaches  are  of  the  same  construction  as  that 
part  of  the  arches  above  the  ribs,  the  columns  resting 
on  rock  instead  of  on  the  ribs.  They  carry  the  roadway 
from  the  abutment  of  the  last  arch  to  the  crest  of  the 
hill. 

The  piers,  which  are  founded  on  solid  rock  onlv  a 
short  distance  below  surface,  are  of  hollow  box  section. 


NciKTU    I1ci\\A1;L)    .ST.    r.lillnJK    ACKO.SS    CUYAHOGA    KIVEK,   AKUuX.   OHIO 


viaducts  on  record,  although  the  Tunkhannock  viaduct 
now  Hearing  com])letioii  for  the  Delaware,  Lackawanna  & 
Western  R.R.  exceeds  it  in  height  by  about  ."iO  ft.  The 
bridge  carries  a  2G-ft.  roadway,  with  provision  for  a  single 
line  of  interurban  railway  and  two  bracketed  sidew'alks 
each  4  ft.  wide. 

In  design  all  of  the  arches  are  alike.  Kach  consists  of 
two  reinforced-concrete  arch  rilis,  4  ft.  deep  at  the  crown 
and  3  ft.  wide  throughout,  carrying  the  girders  and 
slab  of  the  floor  on  siiandrel  columns  crossliraced  trans- 


14x23  ft.  in  outside  plan,  with  longitudinal  outside  walls 
3  ft.  thick  and  transverse  outside  walls  16  in.  thick.  These 
walls  are  reinforced  against  bending  and  are  further  cross- 
braced  by  horizontal  diaphragms  every  30  or  40  ft.  Above 
the  coping  the  piers  are  continued  up  only  as  walls  in 
line  with  the  arch  ribs. 

Some  gravel  concrete  was  used  in  the  piers,  but  the 
bulk  of  the  concrete  was  made  from  crushed  slag  from 
the  Corrigan-ilcKinney  furnace  at  Cleveland,  Ohio,  and 
a  sand  taken  from  the  site  of  the  Ijridge.     Approximately 
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5,000  cii.yd.  of  concrete  and  180  tons  of  steel  were  used  in 
the  construction.  The  roailwa\-  is  paved  with  wood  block, 
tlie  cost  of  which  will  be  partly  defrayed  by  the  state,  in 
accordance  with  the  law  that  provides  state  aid  for  main 
market  roads. 

Tlie  main  construction  was  carried  on  by  a  cableway 
across  the  valley.  The  arch  centers  were  framed  steel 
arclies,  spanning  from  the  copings  of  the  piers.  On  ac- 
count of  tlie  great  depth  of  the  gorge  this  type  of  centering 
was  about  the  only  one  which  could  be  used. 

The  bridge  was  designed  by  Wilbur  J.  Watson  &  Co., 
Bridge  Engineers,  Cleveland,  Ohio,  under  the  ajiproval  of 
E.  W.  Paul,  County  Engineer,  Summit  County,  and  was 
built  by  the  MacArthur  Bros.  Co.,  of  New  York  City. 
George  L.  Ehrman  was  the  Eesideiit  Engineer,  represent- 
ing the  county  and  the  consulting  engineers. 

m 
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Essposaftaoira  VlsaftoiPS 

Transportation  facilities  around  the  grounds  of  the 
Panama-Pacific  Exposition  at  San  Francisco,  Calif.,  are 
furnished  by  a  miniature  railway  and  trackless  automobile 
trains  operating  on  the  roadways. 

The  Overfair  Ry.  is  a  double-track  line  7  mi.  long.  It 
is  of  19-in.  gage,  with  20-lb.  rails  laid  on  sawed  spruce 
ties  in  rock  ballast,  except  that  along  the  water  front  the 
track  is  laid  upon  the  sand  beach.  Timber  trestling 
aggregating  nearly  1,000  ft.  in  length  is  used  at  one  point 
to  carry  the  line  above  the  level  of  high  tide.  The  maxi- 
mum grades  are  21,4%,  and  the  sharpest  curves  are  of 
about  l"20-ft.  radius.    One  of  the  trains  is  shown  in  Fig.  1. 

There  are  numerous  grade  crossings  with  the  standard- 
ise track-;  of  the  exposition  terminal  system,  and  at  the 


various  roadway  crossings  the  rails  are  laid  Hush  with  the 
surface.  The  switches,  frogs  and  crossovers  are  of  stand- 
ard types  in  miniature.  At  three  terminals  there  are 
turntables  of  steel-girder  construction  I'evolving  on  center 
castings  and  operated  by  hand.  Another  terminal  has  a 
Y-track  for  reversing  the  trains.  Numerous  stopping 
points,  with  platforms,  are  provided  along  the  line.  The 
yards  and  roundhouse  are  located  at  the  Fort  Point 
terminal. 

Tlie  equipment  consists  of  four  steam  locomotives, 
one  six-wheel  tank  engine  for  switching,  65  passenger 
and  10  freight  cars.  During  construction  a  work  train 
was  used,  consisting  of  the  six-wheel  engine  and  10  fiat 
cars  14  ft.  long.  The  passenger  trains  have  6  to  13  cars 
and  run  at  an  average  speed  of  15  mi.  per  hr. 

The  passenger  locomotives  are  of  the  4:6:2  type, 
514  ft-  high  from  rail  to  top  of  stack  and  25  ft.  long  over- 
all" with  a  weight  of  29,000  lb.  The  cylinders  are  8x9 
in.,  and  the  driving  wheels  are  26  in.  diameter,  with  a 
rigid  wheelbase  of  4  ft.  10  in.  The  boiler  has  430  sq.ft. 
of  heating  surface  (tubes  and  firebox)  and  carries  200  lb. 
pressure.  The  tender  is  8  ft.  long,  carrying  a  supply 
of  anthracite  and  375  gal.  of  water.  A  Walschaerts  valve 
gear  is  used.  The  air-brakes  and  couplers  are  of  special 
design.  The  cab  is  made  disproportionately  large,  in 
order  to  accommodate  the  two  men.  In  appearance,  as 
Fig.  1  shows,  the  locomotives  resemble  the  large  passenger 
engines  used  in  main-line  traffic. 

The  cars  are  of  wood,  mounted  on  low  trucks  and  hav- 
ing fixed  cross-seats  set  back  to  back,  with  open  sides  and 
a  canopy  roof.  The  cars  are  22  ft.  long  and  31/^  ft.  wide, 
with  capacity  for  16  passengers  per  car.  The  locomotives 
and  cars  were  built  by  L.  M.  MacDermott,  of  Oakland, 
Calif.,  wlio  also  owns  and  operates  the  railway. 
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A  more  iiuvul  ini'ans  of  Iraiisporlalion  is  Uial  airordcd 
by  trackless  trains  operated  on  tlie  driveways,  each  con- 
sisting of  an  autouioijile  and  trail  cars.  This  system  was 
invented  by  R.  B.  Fageol,  of  Oakland,  ("alif.,  and  is  oper- 
ated by  the  Fadgl  Auto  Train  Co.,  of  San  Francisco. 
One  of  the  trains  is  shown  in  Fig.  3. 

The  automobile,  or  tractor,  is  of  special  design,  weigh- 
ing G,0()0  lb.  and  having  20-in.  wheels  with  solid  rubber 
tires.  It  carries  four  passengers.  The  tractor  iuiuls  three 
trailers,  each  weighing  ],.500  lb.  and  carrying  '■?()  passen- 
gers. These  cars  have  34-in.  wheels  and  12-ft.  wheelbase. 
They  have  side  seats  back  to  back,  with  a  passage  between 
for  the  use  of  the  conductor.  At  the  ends  the  seats  are 
rai.sed  to  clear  the  wheels.  The  couplings  are  of  sjiccial 
design,  causing  the  trailers  to  track  with  the  automobile. 
A  shoe  brake  is  operated  in  connection  with  the  couplings, 
being  lowered  to  cont^ict  with  the  ground  when  the  coup- 
lings are  slackened  by  reduction  of  speed.  The  speed 
limit  is  Vi  Dii.  |:ici'  lir. 


Bv  AiiTuui!  T.  Clai;k* 

An  instructive  illustration  of  progressive  damage  to  a 
bridge  abutment,  caused  by  improper  construction  of  an 
earth-fill  approach,  was  recently  noted  at  Herkimer,  N.  Y. 

A  400-ft.  four-sj^an  reinforced-concrete  bridge  was  com- 
pleted last  spring  over  West  Canada  Creek,  carrying  a  35- 
ft.  roadway  and  a  5-ft.  sidewalk  on  a  4%  grade.  The 
east  end,  where  the  trouble  occurred,  is  about  35  ft.  above 
the  creek  bed.    Here  the  bridge  is  approached  by  an  eartli- 


FIG.    1.    BRIDCJE  AND  APPROACH   WHICH   SLIPPED, 
HERKIMER,  N.  Y. 

till,  built  separately  from  the  bridge  and  under  a  different 
contract.  The  fill  is  about  KiO  ft.  long,  and  the  deejiest 
part,  just  outside  the  abutment,  was  25  ft.  The  endjaid<- 
ment  was  constructed  early  in  the  spring,  of  material 
taken  from  a  near-by  blue-clay  bank.  Most  of  the  clay  was 
saturated  and  plastic,  and  part  of  it  was  frozen.  A  certain 
amount,  estimated  at  one  load  in  30,  was  in  a  fluid 
condition.  Holes  were  provided  in  the  sidewalls  of  (lie 
abutment,  but  iDlacing  nearly  impervious  material  adja- 
cent to  them  prevented  effective  drainage. 

About  the  middle  of  June  the  finished  road  surface 
and  the  south  side  of  the  emliankmeut  sloughed  off  on  a 
cui-ved  line,  as  shown  in  Fig.  3.  The  toe  of  the  endjank- 
ment  slipped  out  about  50  ft.,  and  the  subsidence  carrie<l 
the  guard  rail  on  the  bridge  with  it  to  the  position  indi- 
.  ated  by  the  dotted  line.  The  vertical  settlement  of  the 
edge  of  the  crown  of  the  endjankinent  was  about  20  ft.    In 

'Assistant  Engineer  with  Robert  E.  Horton,  Consulting 
Hydraulic  Engineer.  57  N.  Pine  Ave..  Albany,  N.  Y. 


addition  to  this  damage,  the  cast  end  of  the  south  sidewall 
of  the  east  abutment  moved  out  I  or  5  in.,  leaving  an 
open  crack  at  the  intersection  of  the  sidewall  and  cross- 
wall  of  the  abutment. 

When  the  settlement  took  place  work  was  immediately 
started  refilling  with  gravel,  but  for  a  few  days  the  em- 
bankment continued-  to  sli])  under  the  added  load  of  ma- 
terial, so  that  little  headway  was  made.  The  slipping 
finally  ceased,  and  the  embankment  was  restored  to  its 

I  •^\\\  A  =  EAST  ARCH  OF  COMCRETE  BRIDGE 
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FIG.    2.    DIAGR.V.M    OF    EMBANKMENT    SLIP    AT 
HERKIMER  BRIDGE 

original  grade.  To  prevent  further  injury  to  the  sidewalls, 
ten  li/a-in.  tie-rods  w-ith  turnbuckles  were  placed  across 
the  roadway  at  3-ft.  and  6-ft.  depths. 

About  Aug.  ]  the  whole  south  sidewall  of  the  east  abut- 
ment tipped  out  about  5  in.  The  foundation  under  the 
easterly  arch  abutment  consists  of  a  horizontal  reinforced- 
concrete  wedge  37  ft.  wide  and  'i't  ft.  in  length,  extending 
into  b'ue-clav  soil,  wliicli  forms  the  bank  and  bed  of  the 


J 


FIG.    3.    CRACKS    I.\    PARAPET    OF    EAST    ABIT.M  I  ::\T 

creek.  Four  large  concrete  piles  had  been  sunk  below  this 
wedge.  Tests  showed  the  clay  in  the  base  of  the  embank- 
ment so  wet  that  a  crowbar  could  be  sunk  into  it  several 
feet  at  a  single  thrust. 


Of  the  W'orlil's  Petroleum  Production  in  1»14,  amounting 
to  4UO,000,000  bbl.  of  42  gal.,  two-thirds  was  produced  in  the 
United  States.  The  statistics  collected  by  J.  D.  Northrop,  of 
the  Geological  Survey,  show  a  production  in  the  United  States 
last  year  of  265,762,000  bbl.  Russia  is  the  ne.vt  largest  pro- 
ducer, with  67,000,000  bbl.  to  its  credit,  and  then  comes  Me.xico. 
with  21.000,000  bbl.:  Roumania,  with  13,000,000  bbl.,  and  the 
Dutch  East  Indies,  with  13.000.000  bbl. 
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^'FiV 0P(S7i>' — Privately  owned  deep-ivater  terminal 
on  St.  Johns  River,  at  Jacksonville,  Fla.,  has  quay 
wall  in  which  bulkhead  is  a  tight  concrete  wall  casi 
against  continuous  sheetpiling  hacking  on  vertical 
I-beams.  Fill  is  relieved  by  a  platform  resting  on 
timber  piles. 

Tiie  development  as  deep-water  terminals  of  the  area 
known  as  Commodore  Point,  on  the  St.  Johns  River, 
at  Jacksonville,  Fla.,  was  finally  placed  on  a  fixed  footing 
when  on  Aug.  2,  1915,  permits  were  received  from  the 
United  States  Government  to  proceed  with  construction 
on  tlie  lines  requested  in  the  petition  from  the  o^vners. 
This  permit  marks  the  culminating  point  of  a  long  pe- 
riod of  delays  and  contentions  extending  over  several 
years.  The  property  in  question  was  the  object  of  ani- 
mated political  controversies  for  a  considerable  time, 
during  which  it  was  proposed  as  the  site  for  the  mu- 


FIG.    1.      LOCATION    OP   NEV\'    COMMODORE    POINT 
WHARVES,     AT     JACKSONVILLE,     FLA. 

nicipal  docks.  This  controversy  waged  hot  and  heavy 
during  several  seasons,  at  the  end  of  wliich  a  site  some 
miles  down  the  river  was  chosen. 

One  reason  for  rejecting  the  site  in  question  was  the 
supposed  existence  of  a  prohibitive  amount  of  rock  that 
would  have  to  be  excavated  to  render  the  point  available 
for  dock  purposes.  The  owners  had  reasons  to  believe 
that  conditions  were  not  really  in  as  bad  shape  as  the 
committees  reported,  and  early  in  1914  the  \vTiter  was 
called  in  to  make  a  thorough  examination  to  discover 
actual  conditions.  After  the  o\vners'  examination  had 
been  completed  it  was  found  that  while  there  had  been 
no  deliberate  misrepresentations  made  as  to  the  amount 
of  rock  present,  the  data  from  which  the  estimates  had 
been  made  were  so  meager  that  accurate  conclusions 
could  not  be  reached  and  erroneous  deductions  had  been 
made.  However,  in  the  meantime  the  city  had  resolved 
to  purchase  the  other  site,  so  the  owners  determined  to 
develop  the  property  with  jsrivate  capital. 

•Consulting  Engineer,  Lalceland,  Fla. 


Then  came  a  period  of  adjusting  and  readjusting  of 
propo.5ed  lines,  petitioning  and  repetitioning  to  the  Gov- 
ernment for  permits,  until  finally,  after  approximately 
two  weeks  more  than  one  year  from  the  time  the  first 
application  had  been  presented  the  permits  were  granted 
and  work  permitted  to  proceed. 

Location  of  Wharf  Site 

The  site,  in  its  relation  to  the  center  of  the  City  of 
Jacksonville,  is  shown  in  Fig.  1.  The  foot  of  Market 
St.  is  approximately  the  center  of  the  shipping  district, 
and  it  will  be  noted  that  the  west  edge  of  the  property 
is  about  114  nii.  east  of  that  point.  The  property  oc- 
cupies tlie  point  made  by  the  right-angle  turn  of  the 
river  and,  as  finally  developed,  will  cover  about  133  acres. 
Of  this  area  about  75  acres  is  on  the  land  and  57  in  the 
shallow  water  adjacent.  The  land  area  is  a  low  marsh 
about  3  ft.  above  mean  low  tide  at  the  highest  point,  but 
mostly  subject  to  overflow  under  ordinary  tides.  The 
river  section  will  be  in  water  varying  from  5  to  20  ft. 
in  depth,  although  the  20-ft.  part  is  from  only  a  short 
distance  on  the  extreme  point.  The  river  at  this  point 
is  something  over  %  ™i-  wide,  with  the  channel  on  the 
opposite  side  from  the  property  to  be  developed. 

The  river  frontage  to  be  developed  is  5,182  ft.  meas- 
ured on  the  outer  line.  This  will  be  increased  as  wharf 
frontage  by  adding  a  slip  at  each  end,  the  one  at  the 
west  end  being  100  ft.  wide  by  226  ft.  long,  and  the 
one  at  the  north  end  being  100  ft.  wide  by  500  ft.  long. 
The  bottom  will  be  dredged  to  12  ft.  in  these  slips  and 
to  30  ft.  along  the  main  wharf  front. 

The  character  of  the  bottom  along  the  entire  face,  as 
determined  by  a  double  line  15  ft.  apart  of  wash  borings 
made  at  25-ft.  intervals  on  each  line,  was  found  to  be 
shell  rock  for  the  larger  portion  of  the  distance,  with  a 
short  interval  of  clay  at  one  point  near  the  west  end. 
Eock  is  overlain  with  a  stratum  of  sand  varying  in  thick- 
ness from  2  to  40  ft.  Tlie  rock  averages  about  30  ft. 
below  mean  low  tide. 

Longitudinal  Type  of  AVharves  Proposed 

Tlie  wharves  will  be  of  the  longitudinal  type,  now  be- 
coming popular  for  river  improvement  where  strong 
currents  are  encountered.  It  will  be  noted  from  Fig.  1 
that  they  practically  parallel  the  curved  axis  of  the  chan- 
nel. Fig.  2  gives  dimensions  and  bearings  in  detail.  The 
two  main  faces,  2,182.3  ft.  and  1,500  ft.  long  respectively, 
are  connected  by  three  short  faces  of  500  ft.  each.  This 
was  considered  more  practical  for  mooring  purposes  than 
to  use  a  continuous  curve,  and  it  is  contemplated  that  few 
vessels  more  than  500  ft.  in  length  will  have  to  be  ac- 
commodated for  a  great  many  years  to  come. 

It  is  proposed  to  dredge  immediately  to  30  ft.  all  areas 
at  which  rock  is  found  lower  than  30  ft.  below  mean 
low  tide  and  all  the  remaining  areas  to  rock  only.  There 
will  be  something  over  3,000  ft.  of  frontage  having  30  ft., 
and  for  the  remaining  distance  there  will  be  a  depth  of 
24  ft.,  excepting  a  few  disconnected  points  that  rise  to 
22  ft.     The  retaining  structure  will  be  designed  for  an 
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ultinuiti'  depth  of  30  ft.  .-^o  that  lU)  Mililitioiuil  streiii^th- 
oninjj  will  be  needed  when  tlie  deepening  is  undertaken. 
The  area  behind  the  wharf  front  will  be  filled  to  -1  ft. 
above  mean  low  tide  mth  sand  dredged  from  the  river 
bottom.  It  will  require  about  1,100,000  cu.yd.  of  mate- 
rial. 

Details  t)i'  Bilkhead  W'm.l 

Figs.  3  and  3  show,  respectively,  vertical  section  and 
plan  of  the  bulkhead  to  be  iised  to  retain  the  fill.  The 
essential  features  of  this  retaining  structure  will  be  a 
concrete  and   steel  vertical   wall,   anchored   back   at   the 


FIG.   2.    DETAILS   OF  CONCRETE  AND   STEEL  BULKHEAD 
OF  NEW   JACKSONVILLE    WHARVES 

water  line  with  rods  secured  to  a  brace<i-pile  and  deadman 
system ;  and  a  relieving  platform  of  timber  piles  and 
flooring  to  take  all  load  above  the  water  surface. 

The  design  of  the  concrete-steel  wall  brings  into  use  a 
combination  of  standard  steel  shapes  and  concrete  that 
has  been  little  used  heretofore  for  this  type  of  construc- 
tion. Section  B-B  in  Fig.  3  shows  the  arrangement 
in  its  simplest  form.  It  is  proposed  to  drive  the  12-in. 
31.5-lb.  standard  I-beams  at  3-ft.  intervals  to  a  depth  of 
not  less  than  34  ft.  below  mean  low  tide  when  rock  is 
encountered  above  the  30-ft.  grade,  and  to  a  penetration 
of  not  less  than  3  ft.  into  rock  when  rock  is  found  be- 
low 30  ft.  Tops  of  I-beams  will  be  left  at  3  ft.  above 
mean  low  tide.  Where  no  rock  is  to  be  found,  a  row  of 
timber  piles  will  be  driven  along  the  toe  of  the  wall  to 
prevent  its  being  pushed  out  by  the  earth  fill.  Tops  of 
these  timber  piles  will  be  left  at  33  ft.  below  mean  low 
tide.  Immediately  behind  the  I-beams  and  secured  with 
steel  clips  to  the  flanges  at  points  of  contact  will  be 
driven  a  continuous  interlocked  row  of  steel  sheetpiling. 
The  drawing  shows  the  adaptability  to  the  Wemlinger  cor- 
rugated section.  The  siJecifications  provide  that  the  steel 
piling  used  shall  be  not  less  than  I/4  i°-  thick  and  have 
a  section  modulus  of  not  less  than  4.  It  shall  be  driven 
to  a  penetration  of  13  in.  into  rock  where  rock  is  found, 
and  in  no  case  to  a  greater  depth  than  35  ft.  Tops 
shall  be  left  about  12  in.  above  mean  low  tide.  "\Miere  no 
rock  is  to  be  found  the  row  of  timber  piles  already  men- 
tioned will  hold  the  toe. 

The  concrete  is  to  be  filled  in  between  the  I-beams 
and  steel  sheetpiling  in  arched  section,  as  shown.  It  is 
to  be  placed  ^vith  a  tremie  after  dredging  has  been  com- 
pleted and  the  full  strain  put  on  the  wall.  No  restric- 
tions are  put  on  the  manner  of  placing  the  concrete,  but 


it  is  assumed  that  the  contractor  will  spring  a  form  in 
between  the  outer  flanges  of  the  I-beams,  and  after  the 
concrete  has  set,  release  it  in  some  manner  and  use  it 
again.  Concrete  is  specified  to  be  mixed  in  proportions 
of  1:2:1.  It  is  designed  to  act  solely  as  a  protective 
coating  for  the  steel,  although  in  reality  the  arched  sec- 
tion possesses  a  definite  strength.  This  strength  will 
sim])ly  be  considered  as  increasing  the  factor  of  safety  of 
the  wall.  By  applying  it  as  shown,  the  only  steel  exposed 
to  the  corrosive  action  of  the  salt  water  will  be  the  outer 
face  of  the  5-in.  outer  flange  of  the  I-beams.  This 
amounts  to  about  14%  of  the  entire  face  of  steel,  but 
as  corrosion  will  occur  only  at  the  thickest  part  of  the 
beam  and  the  application  of  a  coating  of  some  type  of 
protective  paint  from  time  to  time  will  be  a  comparatively 
easy  matter,  it  is  assumed  that  this  exposure  uall  not 
materially  endanger  the  life  of  the  structure. 

The  concrete  facing  is  to  be  not  less  than  6  in.  thick 
at  the  thinnest  point.  Opposite  the  horizontal  wales 
this  thickness  will  be  increased  to  10  in.  for  a  vertical 
sjjace  of  8  in.  to  provide  additional  protection  to  the 
anchorage. 

Above  the  mcan-low-tide  line  the  concrete  takes  the 
place  of  the  steel  sheetpiling  as  a  retaining  wall,  and  is 
reinforced  at  intervals  of  3  ft.  by  the  extension  of  the 
I-beams. 

The  wall  will  be  finished  off  with  a  12xl8-in.  coping 
cast  integrally  ^vith  the  main  wall  and  protected  on  the 
outer  edge  with  standard  metal  curb  guards. 

The  anchor  system  is  made  up  oi  two  4-in.  oi/4-lb. 
channels,  arranged  back  to  back  and  separated  U/^  in. 
with  sections  of  gas  pipe  and  secured  with  34-in.  bolts. 

Each  wale  combination  will  be  2  ft.  11  in.  long,  rest- 
ing against  the  inner  flange  of  the  I-beams.  As  already 
noted,  these  wales  will  be  completely  incased  in  concrete. 
The  tie-rods  will  consist  of  two  1-in.  by  20-ft.  rods,  upset 
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FIG.  3.  PLAN  A.\-D  PLAN  SECTION  OF  BULKHEAD 

each  end  to  1%  in.  and  connected  with  standard  turn- 
buckles. 

Details  of  Axchoe-Pile  Construction 

The  anchor-pile  combination  consists  of  a  pile  driven 
vertically  to  rock  every  6  ft.  on  a  line  39  ft.  from,  and 
parallel  to,  reference  line  of  bulkhead.  Back  of  this  and 
bolted  to  it  with  1-in.  bolts  at  water  surface  will  be  a 
horizontal  timber  deadman  averaging- 13  in.  in  diameter. 
To  render  the  system  rigid  a  batter  pile  ^\'ill  be  driven 
at  intervals  of  6  ft.  at  an  angle  of  30  deg.  with  the  ver- 
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tical,  anil  liutted  aijainst  and  ilriltLHl  to  the  deadmaii  as 
shown  w^ith  %-in.  drift  holts.  It  is  estimated  that  a  pos- 
sihie'ma.xinuini  .stress  of  4!),S0()  Ih.  will  be  put  on  this 
hatter  pile  during  the  period  of  sand  filling. 

The  relieving  platform  is  eonstructed  of  tiniher  piles 
driven  on  o-ft.  centers  normal  to  line  of  bulkhead  and 
(i-ft.  centers  ]>arallel  t<>  this  line.  The  i)ile.s  are  to  be 
driven  to  roci<  or  clav,  and  the  tops  are  to  jje  cut  off  12 
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1.    METHOD     OP    FIGURING    STRESSES     IN 
.lACKSONVILLE    BULKHEAD   WALL 


V) 


Rational   Formula   for  total   Horizontal   Pressure 

P  =  (5  wh'  +  vh)  tan'  (4, 

For  Loading  Above  Relieving  Platform 

w    =    100  lb.  per  cu.ft.     v   =   200  lb.  per  sq.ft.     ./>    =    2fi° 

h  =  4  ft. 
Pn  =   (14    X   100  X  4  +   200  X  4)    X   .3819  =  711  lb.  horiz 
For   Loading   Below    Relieving   Platform 
w  ,=  60  lb.  per  cu.ft.     v  =  0.     <t>  =  26°  34'.     h   -    .30  ft. 
PaT  =   %  X  60  X  30  X   30   X.3S19  =  10,311  lb.  per  horiz    ( 
Center- of  Pressure   —   10  ft.  above  toe. 
in..3ii 

Reaction   at  M.L.T.    (=    0)    = \-  711    =    4,14S   lb. 

3 
horiz.    ft. 
For   uniformly    distributed    load,    maximum    moment    is 
beam  supported  both  ends 
1               10,311 
M  =  -  wl   =  X   30   X    12  =   463, ;i 


in. -lb.  per  horiz.  ft. 


for  bear 


fixed  both  ends 
10,311 
-  wl  =  X  30  X  12 


-lb.   per  horiz.  ft. 


for  compromii 

1 
M  =  —  wl 


of  these  tv 
10,311 


increasir 


By    assuming    unifor 
be  increased  2.36%. 

Weight  on  Relieving  Platfo 


X  30  X  12  =  371,196  in. -lb.  per  horiz.  ft. 
load,  these  values  would 
600  lb.   per  sq.ft. 


in.  below  mean  low  tide.  Drift-bolted  to  these  Avith  %- 
in.  drift  bolts  at  each  point  of  support  will  be  8.\8-in. 
vellow-pine  caps.  These  will  Ije  placed  normal  to  the  line 
of  the  bulkhead,  will  be  18  ft.  long  each,  and  be  sup- 
ported by  four  piles.  The  floor  will  be  composed  of  3- 
in.  yellow-pine  planking,  fa.«tened  to  the  cap  at  not  less 
than  two  points  with  Avire  spikes.  Tlie  flooring  will  not 
he  laid  permanently  until  after  the  sand  fill  has  licen 
placed  to  the  top  of  the  caps,  after  which  it  will  he  per- 
manently fastened  and  the  fill  then  contimicd  to  I  ft. 
elevation. 

It  is  assumed  that  tlie  timbers  and  steel  behind  the 
))ulkhead,  being  thus  comijletely  sulnnerged  and  sur- 
rounded with  sand,  will  last  practically  indefinitely. 


Fig.  4  shows  the  diagram  of  stresses  and  the  variou,^ 
assumptions  on  which  the  design  was  based.  It  will 
lie  noted  that  an  assumption  of  100  lb.  per  cu.ft.  is 
made  for  all  materials  above  water,  with  an  additional 
loading  of  200  lb.  per  sq.ft.  on  the  top  of  till.  Material 
below  water  is  assumed  to  weigh  60  lb.  per  cu.ft.  sub- 
merged and  have  an  angle  of  repose  of  1  on  2. 

After  canvassing  all  known  formulas  and  experimental 
data  relative  to  earth  pressures,  it  was  finally  decided 
that  the  only  one  that  was  known  to  be  absolutely  safe 
was  the  old  original  "rational  formula,"  that  has  stood 
the  test  of  time.  Accordingly  it  was  used,  and  the  re- 
sulting pressure  against  the  wall  exerted  by  the  sand  fill 
from  the  water  surface  to  a  depth  of  30  ft.  was  computed 
to  be  10,311  lb.  per  horizontal  foot.  The  weight  to  l)e  car- 
ried by  the  relieving  platform  is  fiOO  lb.  per  sq.ft.  The 
reaction  at  the  water  surface  due  to  the  pressures  applied 
at  the  two-thirds  point  below  the  surface  and  the  can- 
tilever action  of  the  wall  extending  above  the  relieving 
])latform  is  computed  to  be  4,148  lb.  per  horizontal  foot. 
Placing  the  rods  every  3  ft.  subjects  them  to  a  theo- 
retical strain  of  12,444  lb.  each.  Each  pile  of  the  reliev- 
ing platform  will  carry  a  load  of  18,000  lb.,  and  the 
batter  pile,  as  already  stated,  will  carry  a  computed 
strain  of  49,796  lb. 

In  computing  maximum  moments  in  the  lower  section 
of  the  wall,  it  was  assumed  for  simplicity  of  computa- 
tion that  the  load  was  nniformly  distributed  and  that 
the  two  ends  were  fi.xed,  or  acting  in  cantilever.  The 
consideral)le  factor  of  safety  used  is  relied  on  to  take 
care  of  any  possible  variation  of  conditions  from  these 
as.sumptions. 


^©tm^las   Fir  fos°  PgiwaKag 


By  0.  P.  M.  G().ss* 

The  following  discussion  is  presented  for  the  purpose 
of  showing  recent  developments  in  the  use  of  Douglas  fir 
for  creosoted  wood-block  pavements  and  to  show  parti- 
cularly the  steps  taken  on  the  Pacific  Coast  by  the  West 
Coast  Lumber  Manufacturers'  Association  and  by  the 
Association  of  Creo.soting  Companies  of  the  Pacific  Coast 
to  perfect  the  treatment  of  this  wood  for  jJaving  pur- 
poses. The  objectionable  features  of  wood-block  pave- 
ments— expansion,  bleeding  and  slipperiness — have  been 
made  the  subject  of  considerable  study  by  these  assoiia- 
tions,  and  the  conclusions  arrived  at  are  here  given  with 
the  hope  that  they  may  prove  helpful  in  the  fullest  de- 
velopment of  wood-block  pavement. 

Measures  to  Prevent  Expansion 

E.xpansion  is  caused  by  the  absorption  of  water  in 
the  cell  walls  of  the  wood.  Any  treatment  that  will  re- 
tard this  absorption  will  assi.st  in  the  prevention  of  swell- 
ing. Experiments  have  shown  that  the  thoroughness  of 
creosote-oil  penetration  plays  an  important  ])art  in  re- 
tarding volume  changes.  A  block  treated  with  30  Ih. 
of  oil  per  cu.ft.  will,  when  jmt  to  an  extreme  soaking 
test,  swell  practically  as  much  as  a  similar  one  thoroughly 
penetrated  but  containing  only  12  lb.  per  cu.ft.  The 
former  will  alisorb  less  moisture  in  amount  than  the  lat- 

•Consulting  Engineer,  Association  of  Creosoting  Companies 
of  the  Pacific  Coast  and  the  West  Coast  Lumber  Manufac- 
turers'  Association.   .Seattle,    Wash. 
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ter,  but  tlie  swell  in;;'  action  will  be  practically  the  same 
ill  both. 

The  main  ])oint  in  treating  blocks  is  to  secure  a  thor- 
ough penetration  with  a  reasonable  amount  of  oil.  Cre- 
osoted  Douglas-fir  blocks  thoroughly  penetrated  with  18 
lb.  of  oil  per  cu.ft.  reduced  to  12  lb.  per  cu.ft.  are  re- 
lieved of  3.5%  of  their  tendency  to  shrink  and  swell 
when  put  to  extreme  soaking  tests. 

As  an  additional  safeguard  against  expansion  troubles 
we  recommend  attention  to  the  f ollo\ving  details :  ( 1 ) 
Place  blocks  on  an  asphalt-  or  tar-coated  base,  for  this 
seals  the  lower  end,  almost  eliminating  the  possibility 
of  water  entering  at  the  base  of  the  block;  (2)  provide 
liberal  expansion  joints  adjacent  to  the  curb;  (3)  lay 
blocks  in  courses  at  an  angle  of  60  to  67°  to  curb,  that 
the  expansion  may  be  relieved  within  a  short  distance, 
whether  it  occurs  along  the  short  or  the  long  dimension 
of  the  block. 

If  blocks  are  laid  in  courses  at  right  angles  to  the  curb, 
expansion  the  long  way  of  the  block  may  be  taken  up 
at  the  curb,  but  if  it  occurs  along  the  short  dimension, 
longitudinally  of  the  street,  there  is  no  relief  except 
in  compression  of  the  blocks  or  in  transverse  expansion 
joints.  Such  joints  are  to  be  avoided  when  possible,  as 
they  are  very  likely  to  be  a  source  of  trouble. 

Peevextion  of  Bleeding  Tkoubles 

It  is  the  general  practice  on  the  Pacific  Coast  to  use 
a  pure  coal-tar  oil  of  1.03  to  1.07  sp.gr.  at  60°  F.  and 
to  treat  the  blocks  with  from  16  to  18  lb.  per  cu.ft.. 
which  amount  is  afterward  reduced  by  "expansion  and 
vacuum"  to  13  lb.  per  cu.ft.  This  reduction  in  oil  con- 
tent is  accomplished  by  heating  the  blocks  while  sub- 
merged in  the  preservative  from  180°  (the  pressing 
temperature)  to  230°  as  rapidly  as  possible  and  holding 
them  in  the  oil  bath  at  tliis  higher  temperature  for  one 
hour. 

The  increased  heat  expands  the  oil  and  vapors,  and  the 
expansion  together  with,  the  final  vacuum  reduces  the 
oil  content  4  to  6  lb.  per  cu.ft.  This  treatment  gives  an 
ideally  treated  block  with  a  thorough  penetration  of  suf- 
ficient oil  to  preserve  it.  This  block  will  not  bleed  under 
street  conditions.  A  pavement  of  these  blocks  was  laid 
in  Tacoma,  Wash.,  about  three  months  ago,  and  it  has 
shown  no  signs  whatever  of  bleeding  during  a  week  of 
as  hot  weather  as  is  usuallv  experienced  on  this  coast 
(about  87°  F.). 

Slipperixess  Least  with  Douglas  Fir 

Slipperiness  is  the  least  of  troubles  experienced  with 
Douglas-fir  blocks.  This  wood  is  not  extremely  hard, 
but  is  strong  and  tough.  Its  fibers  compact  and  mat 
together.  The  hardness  of  the  wood  materially  affects 
the  slipperiness  of  the  pavement.  The  ideal  paving  wood 
is  one  strong  enough  to  resist  the  wear  and  not  so  hard 
but  that  fine  gravel  may  be  rolled  into  it  to  produce  a 
surface  resistant  to  wear  and  one  that  is  not  slipperv. 

If  the  joints  are  filled  full  of  asphalt  or  tar  and  ex- 
pansion and  bleeding  occur,  the  filler  material  will  be 
forced  to  the  surface  and  will  mix  with  the  surplus 
oil,  causing  a  disagreeable  and  slippery  surface.  The 
surface  may  be  scraped  clean  and  sanded,  which  will  in 
time  solve  the  difficulty,  but  such  a  surface  is  entirely 
unnecessary. 


Douglas  fir  is  unlike  most  woods  from  the  standjwint 
of  impregnation.  It  has  been  necessary  to  develop  treat- 
ing methods  especially  for  this  wood  in  order  to  get  the 
results  desired.  Paving  blocks  of  any  wood  .should  be 
treated  in  such  a  way  as  not  to  cause  any  a])preciable 
loss  in  strength.  The  steaming  process  is  not  suitable 
for  treating  Douglas-fir  blocks,  since  the  fiber  is  injured 
by  this  treatment.  The  following  treatment  has  been 
developed  for  paving  blocks  and  has  proved  thoroughly 
satisfactory : 

The  blocks  shall  be  placed  in  the  treating  retort,  direct 
from  the  saw.  and  the  preservative  introduced  and  heated  to 
approximately  215°  F.  for  from  1  to  4  hr.  The  preservative 
shall  then  be  drained  off  and  a  vacuum  of  23  to  26  in.  drawn 
to  take  out  the  surplus  vapors,  etc.,  from  the  wood  cells.  The 
vacuum  shall  then  be  broken  by  the  introduction  again  of  the 
preservative,  which  is  then  pressed  into  the  wood  at  a  tem- 
perature of  ISO"  F.  until  the  blocks  have  received  from  16 
to  IS  lb.  per  cu.ft.  After  receiving  the  required  amount  of  oil 
the  pressure  shall  be  released,  and  the  temperature  of  the 
oil  gradually  raised  to  230°  F.,  and  held  for  1  hr.  A  final 
vacuum  of  23  to  26  in.  shall  then  be  drawn  to  dry  the  blocks 
of  the  surplus  surface  oil,  leaving  a  thoroughly  impregnated 
block. 

This  treatment  produces  an  ideal  block,  which  retains 
its  original  strength  and  is  amply  suited  to  resist  swell- 
ing and  decay.  In  no  case  should  Douglas-fir  blocks  be 
subjected  to  a  steaming  treatment. 

Haxdlixg  Blocks  ix'  Pavixg  Work 

Blocks  should  be  delivered  from  the  plant  directly  to 
the  job  and  dose-piled  until  laid.  Close-piling  keeps  the 
blocks  in  the  same  moist  condition  as  when  they  are 
taken  from  the  treatment.  They  are  not  thoroughly 
green,  yet  they  are  quite  well  up  to  their  maximum  vol- 
ume. The  amount  of  swelling  that  will  follow  is  desir- 
able in  that  it  tightens  up  the  pavement,  almost  eliminat- 
ing joints.  Blocks  properly  treated,  after  swelling  to 
their  maximum  volume,  shrink  very  slowly.  In  fact 
they  have  almost  a  constant  volume  under  normal  street 
conditions.  This  is  because  the  cell  walls  are  wet 
and  thoroughly  painted  with  coal-tar  creosote,  and  mois- 
ture is  very  slow  to  pass  out  through  the  partially  water- 
proofed cells. 

Recojimexded  Specificatioxs 

Blocks  sliould  be  cut  from  sound,  strong,  close-grained 
lumber  and  accurately  dressed.  Variations  in  thickness 
and  depth  should  not  exceed  j\  in.  They  should  be 
creosoted  in  accordance  with  the  method  described  and 
should  be  placed  upon  a  smoothly  finished  concrete  base, 
painted  with  pitch  or  asphalt  immediately  before  blocks 
are  laid.  The  painting  should  be  thorough  and  a  bond 
secured  betweeen  the  paint  coat  and  the  concrete. 

Blocks  should  be  laid  in  courses  at  an  angle  of  60  to 
67°  with  the  curb  and  with  as  close  joints  as  possible. 
The  lower  portion  of  the  joints  should  then  be  filled 
•natli  asphalt  or  pitch  sufficiently  fiuxed  to  enable  it  to 
flow  into  the  joints.  The  upper  portion  of  the  joints 
should  be  filled  with  hot  dry  sand  and  the  entire  surface 
rolled  with  a  10-  to  li-ton  steam  roller  to  seat  the  blocks 
thoroughly  and  to  fill  the  joints  completely. 

Liberal  expansion  joints  should  be  provided  along  each 
curb.  The  lower  fialf  of  the  expansion  joints  shoidd  be 
filled  ■«'ith  bituminous  filler  and  the  upper  half  with 
clay.  Fine  gravel  14  to  %  in.  in  dia'meter  should  then 
be  scattered  over  the  surface  and  rolled  into  the  blocks 
until  a  surface  satisfactory  to  the  engineer  is  secured. 
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A  ooat  of  tine  sand  should  be  sprend  over  the  siirracp  of 
the  pavement  and  lel't  lor  80  days  after  the  street  is 
opened  to  traffie.  Additional  fine-gravel  coatings  may  be 
spread  on  the  surfai-o  from  time  to  time  if  desirable. 

Pkovisions  I'oi;  1-;.\1'Axsiox  of  r>i,i)('Ks 

It  is  very  imjiortant  1o  jirovide  libci-ally  for  exjian- 
sion.  From  the  following  data  it  is  possilile  to  arrive 
at  the  proper  width  of  expansion  jniiit  lor  any  width  of 
.street.  On  the  average  each  .joint  between  blocks  may 
be  counted  on  to  accommodate  0.0:i  in.  expansion.  When 
blocks  are  treated,  handled  and  laid  as  described,  the 
following  formulas  give  the  |)ropcr  width  of  exjiansion 
joint  along  each  curb: 

When  blocks  are  cut  from  4x8-in.  lumber,  width  of 
expansion  joint  in  inches  equals  width  of  street  in  feet 
X    0.045.     When    blocks   are   cut   from   3x(j-in.   lumber, 


width  of  expansion  joint  in  inches  equals  width  of  street 
in  feet  X  "-Oh 

The  expansion-joint  material,  to  give  the  best  results, 
should  be  coiuposed  of  some  high-grade  asphaltic  cement 
with  20%  by  weight  of  very  fine  sand  stirred  in  while  the 
pitch  is  liot.  This  stift'ens  up  the  filler,  enables  it  to 
remain  in  place  in  warm  weather  and  also  reduces  the 
cost  slightly. 

The  joint  tiller  should  lie  a  good  quality  of  D-grade 
asphalt  or  similar  material  fluxed  suthcieutly  to  allow  it 
to  he  worked  into  the  joints. 

The  pitch  or  asphalt  used  to  coat  the  base  should  be 
as  stiff  as  possible,  consistent  with  getting  a  good  bond 
on  the  smooth  concrete  base.  One  way  to  secure  a  bond 
on  the  coiu'rete  when  using  a  heavy  pitch-paint  coat  is 
to  thoroughly  clean  and  spray  the  base  very  liglitly  with 
some  light  oil  just  before  the  hot  pitch  is  applied. 


FramiMnini  F^nmacep  No  Jo 


I!V      l;.     11.     EUI!1(H=^ 


SYNOPSIS — -Dedfin  and  operating  results  of  a 
small  meclianical  filtration  plant  designed  to  re- 
quire a  minimum  of  attendance  with  a  view  to  re- 
ducing the  cost  of  operation.  This  has  been  at- 
tained by  providing  liberal  coagulating  capacity, 
large  filter  area  and  very  simple  control  apparatus. 

In  the  fall  of  1013  the  New  Jersey  Zinc  Co.  under- 
took the  construction  of  a  mechanical  filtration  plant  for 
Franklin,  N.  J.  The  population  of  Franklin  is  estimated 
at  2,200  and  the  takers  of  water  from  the  distribution  sys- 
tem as  1,200.  The  source  of  supply  is  Franklin  Pond, 
area  44  acres,  situated  in  the  southern  part  of  the  bor- 
ough. The  pond  is  fed  by  the  Walkill  Eiver  and  Black 
Brook;  the  combined  catchment  area  is  31  sq.nii.  of  steep 
forested  hills,  mountain-top  swamps,  and,  in  the  valley, 
rolling  agricultural  land.  The  water  is  subject  to  sud- 
den fluctuations  in  color  and  turbidity,  the  color  ranging 
from  20  to  100  and  the  turbidity  from  10  to  60. 

The  filtration  plant  was  designed  for  a  normal  ca- 
pacity of  100,000  gal.  per  day,  and  a  maximum  of  150,- 
000  gal.  per  day.  Ever  since  the  plant  was  put  in  service 
it  has  been  supplying  130,000  to  140,000  gal.  per  day. 

The  filter  plant  is  on  the  east  bank  of  the  Walkill  River 
about  200  ft.  below  the  dam  at  the  outlet  from  Franklin 
Pond.  The  structures  (see  plan  and  .section.  Fig.  1)  are 
an  intake  in  the  narrows  of  the  pond,  a  coagulating  reser- 
voir, regulator  house  and  filters,  and  a  pure-water  reser- 
voir. The  water  flows  by  gravity  from  the  pond  through 
the  intermediate  structures  to  the  pure-water  reservoir, 
from  which  electric  automatically  operated  centrifugal 
pumps  lift  the  water  to  a  110,000-gal.  standpipe.  There 
is  a  booster  pump  for  use  in  case  of  fire.  The  construc- 
tion work  was  done  by  the  forces  of  the  New  Jersey  Zinc 
Co.,  under  the  direction  of  Ilazen,  Whipple  &  Fuller, 
Consulting  Civil  Engineers,  New  York  City.     The  work 


•With  Hazcti,  Whipple  &  Fuller,  Consulting  Engineers,   30 
Bast  42n<l  St.,  New  York  City. 


was  begun  at  the  end  of  October,  1!I13,  and  the  filters  were 
put  into  service  early  in  ilay,  1914. 

Details  of  the  Coagulating  Reservoir 

The  coagulating  reservoir  is  a  covered  reinforced-con- 
crete  structure,  divided  into  three  basins  by  two  walls 
(see  Fig.  1).  Each  of  these  basins  is  divided  into  three 
square  compartments  by  two  perforated  concrete  bafifle 
walls.  At  the  far  end  of  the  center  basin  is  a  concrete 
skimming  weir;  at  the  end  farthest  from  the  filters  of 
each  side  basin  is  a  distributing  weir;  at  the  other  end 
of  each  side  basin  is  a  skimming  weir.  Under  the  floor, 
along  the  center  line  of  each  of  the  three  basins,  is  a  6-in. 
cast-iron  drain  opening  to  each  of  the  three  square  com- 
partments. The  flushing  of  each  basin  is  controlled  by  a 
gate  valve  placed  on  the  drain  outside  of  the  basin  in  the 
pipe  gallery. 

Under  normal  operating  conditions  the  raw  water  en- 
ters the  center  basin  at  the  end  nearest  the  filters  at  a 
point  4  ft.  above  the  bottom,  having  been  previously  dosed 
with  aluminum  sulphate,  and  after  being  deflected  and 
distributed  by  a  plate  placed  immediately  in  front  of  the 
inlet  pipe,  flows  through  the  two  perforated  baffles  and 
over  the  skimming  weir  at  the  far  end.  Here  it  divides 
into  two  equal  parts  and  passes  through  the  valves,  set  in 
the  division  walls,  to  the  distributing  weirs  at  the  far 
ends  of  the  side  basins.  After  passing  over  these  weirs 
it  flows  through  the  perforated  baffles  of  the  side  basins 
to  the  skimming  weirs  at  the  near  end,  and  from  these  it 
passes  into  pipes  that  convey  it  to  the  filters. 

There  is  an  auxiliary  raw-water  inlet  in  one  of  the 
side  basins,  thus  making  it  possible  to  bypass  any  one 
of  the  three  basins  and  to  empty  it  for  cleaning  or  in- 
spection. 

The  design  of  the  perforated  coiici'ete  baffles  is  of  in- 
terest inasmuch  as  it  is  believed  to  be  here  applied  for  the 
first  time.  The  distribution  of  the  vertical  velocities  lias 
been  regulated  by  a  proper  arrangement  of  circular  ori- 
fices. These  have  a  diameter  of  %  "^-  '^^  ^'^^  throat,  and  arc 
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As  a  ivsult  of  tlii>  aiTaiiiii'iiu'iil  llic  velocity  at  any 
point  in  a  veilnal  line  varies  iii\iMM'ly  (nearly)  as  the 
.iistanoe  from  the  point  to  the  water  siirlaee. 

Access  to  the  six  compart  men  ts  at  the  I'ar  ends  of  the 
liasins   is   through    rcctaiis>ihu-   openings   in    th(^    liaHles. 


'{'here  are  tun  (liter  units,  I'aeh  Sxll  ft.  in  plan,  erjual 
to  0. ()()■.'  a.  re. 

In  order  (o  prevent  a  free  passage  of  water  upwarfl 
;iloiig  the  liltei'  wall,  the  forms  from  the  hottom  up  to  the 
sand  line  were  made  of  corrugated  sheet  iron.  The  wash- 
water  troughs  aiH'  of  concrete,  were  cast  separately  and 
erected  in  place  hel'ore  the  filter  walls  were  poured. 

The  strainer  system  of  each  (liter  consists  of  twenty 
21^-in.  wrought-iron  pipes  5  ft.  long  with  .seven  holes  J| 
in.  in  diameter,  uy,  in.  c.  to  e.,  drilled  along  the  lower 
side,  capped  at  their  outer  ends  and  screwed  into  a  10-in. 
(ast-iron  main  collector  partly  huried  in  the  concrete  of 
tlu'  floor.     The  clearance  hetween  the  laterals  and  floor 


FILTEE?5  AND  REGULATOR  HOUSE  COAOULATIOIS     BASIN 


FIG.    1.     PLAN    AND    SECTION   OF    WATER-PURIFIC.\TION    WORK.S,    FR.\NKI.IN   FURN.\CE,    N.   .1. 


These  openings  are  closed  by  wooden  shutters  bolted  to 
frames  set  in  the  concrete.  Each  compartment  is  vented 
at  the  middle  of  the  roof. 

The  nominal  period  of  sedimentation  with  a  flow  of 
1 .10,000  gal.  per  day  is  7.7  hr.  With  one  basin  out  of  com- 
mission the  period  is  5.1  hr.  The  reasons  for  such  a  lib- 
eral time  for  .sedimentation  will  be  taken  up  under  the 
iliscussion  of  the  operation  of  the  plant. 

Regulatok  House  and  the  Filters 

The  regulator  house  is  of  reinforced  concrete.  Within 
its  area  are  parts  of  the  three  basins,  the  two  filter  units, 
the  pipe  gallery,  the  wash-water  tank  and  the  operating 
tloor,  on  which  are  the  chemical  tanks,  feeds  and  gages. 


is  1  in.  The  wash-water  jets  are  directed  vertically  down- 
ward against  the  filter  floor,  an  arrangement  which  breaks 
up  the  jets  and  secures  a  uniform  distribution  of  velocity 
in  the  rising  column  of  wash  water  without  resort  to  the 
use  of  strainers,  screens  or  distributing  device  other  than 
a  layer  of  gravel. 

The  filter  sand  and  gravel  were  obtained  from  the  Cape 
May  Sand  Co.  There  were  five  grades  of  gravel,  rang- 
ing as  follows:  (1)  1/2  to  1  in.,  placed  just  to  cover 
laterals;  (2)  1/4  to  1/2  in.,  4-in.  layer;  (3)  i\  to  1/4  in., 
r,-in.  layer ;  (4)  iV  to  t\  in-,  2-in-  layer ;  (5)  V24  to  Vs  in-, 
2-in.  layer.  The  sand  had  an  effective  size  of  0.32  mm. 
and  a  uniformity  coelficient  of  l.i!'.'. 
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The  pipe  gallery  occupies  tlic  space  below  the  operat- 
ing floor  between  the  filters  and  coagulating  basin.  All  of 
the  piping  is  cast-iron  hub-and-spigot  pipe,  except  the 
wrouglit-iron  laterals  and  pressure  pipes  and  lead  pipes  for 
chemical  feed. 

A  15-iu.  tile  drain  serves  to  convey  to  the  river  the 
sludge  from  the  coagulating  basin'  and  the  waste  wash 
from  the  fdters. 

A  wash-water  tank  of  reinforced  concrete  (Fig.  1)  oc- 
cupies the  upper  part  of  the  regulator  house.     It  has  a 


PIG.     2.    DETAILS    OF    ALUM    AND    HYPOCHLORITE 
APPAR.\TUS.   FRANKLIN   FURNACE,   N.   J. 

capacity  of  7,500  gal.,  a  quantity  somewhat  in  excess 
of  that  required  to  wash  one  filter.  It  is  filled  from  a  3-in. 
service  pipe.  The  concrete  was  poured  at  one  operation 
and  is  of  the  same  grade  as  was  used  in  other  parts  of  the 
plant.  When  the  concrete  was  36  hr.  old  the  inside 
forms  were  stripped  and  the  bottom  and  sides  were  painted 
with  two  coats  of  neat-cement  grout.  No  waterproofing 
was  used.  The  tank  is  entirely  tight,  no  damimess  show- 
ing on  the  outside. 

On  the  floor  of  the  regulator  house,  over  the  inlet 
end  of  the  coagulating  basin,  are  two  alum  tanks,  each 
with  an  independent  feed  control.  The  coagulant  is  ap- 
plied by  gravity  to  the  top  of  the  raw-water  inlet  pipe 
just  before  it  enters  the  coagulating  basin.  No  elaborate 
means  are  employed  to  secure  uniform  dissemination  of 
the  coagulant,  but  the  baffle  plate  in  front  of  the  inlet 
pipe  serves  this  purpose  to  a  considerable  extent.  The 
capacity  of  each  tank  is  2{)9  gal.,  or  14  hr.  flow  at  the 
maximum  rate.  From  points  about  2  in.  above  the  bot- 
toms of  the  alura-solution  tanks,  which  are  14  in.  above 
the  operating  floor,  -^-in.  hard-rubber  pipes  lead  through 
cutoff  cocks  and  float  valves  to  two  lead-lined  control 
boxes  wliich  stand  on  the  floor  in  front  of  the  main  tanks 
(see  Fig.  2).  The  outlet  and  control  device  is  built  en- 
tirely of  hard  rubber  or  glass  and  is  mounted  on  the 
front  wall  of  each  control  box  and  consists  of  a  tube  which 
may  be  clamped  at  any  position  on  the  are  of  a  circle, 
from  the  vertical  to  the  horizontal,  and  which  terminates 


in  a  circular  glass  nozzle  g%  in.  in  diameter.  The  alum 
solution  flows  from  the  constant-level  control  box  through 
the  sleeve  joint  at  the  center  of  the  arc  and  up  to  the 
nozzle,  through  which  it  discharges  freely  into  a  tube 
connecting  with  a  1-in.  lead  pipe  leading  to  the  point  of 
application  of  the  coagulant. 

The  scale  divisions  on  the  arc  are  inches  and  tenths  of 
inches,  with  zero  at  the  top.  The  nozzle  requires  cali- 
bration. The  discharge  is  very  nearly  directly  propor- 
tional to  the  scale  settling;  the  maximum  rate  is  approxi- 
mately 20  c.c.  per  sec. 

The  hypochlorite  tanks  and  feed  controls  are  in  dupli- 
cate and  are  similar  to  those  for  the  alum,  but  have  a  ca- 
pacity of  only  116  gal.  each,  or  20  hr.  flow  at  the  maxi- 
mum rate.  The  discharge  nozzle  is  ^/^^  in.  in  diameter, 
and  the  maximum  rate  is  approximately  6  c.c.  per  sec.  The 
hypochlorite  is  applied  by  gravity  to  the  eflluent  pipe  from 
the  filters  at  a  point  outside  the  regulator  house  about  15 
ft.  from  the  inlet  to  the  pure-water  reservoir. 

There  are  three  venturi  meters — one  for  the  raw  water 
and  one  for  the  eflluent  from  each  filter. 

The  indicating  venturi-meter  rate  gages  (Fig.  3)  are 
somewhat  out  of  the  ordinary.  They  consist  essentially 
of  two  tubes,  the  lower  ends  of  which  lead,  one  to  the 
barrel  and  the  other  to  the  throat  of  the  meter  tube ; 
from  the  upper  ends  the  air  is  exhausted  by  a  Richard's 
filter  jjump  until  such  a  degree  of  vacuum  is  created 
as  will  lift  the  water  in  the  barrel  connection  to  the  zero 
of  the  scale,  where  it  is  maintained  as  long  as  the  pump  is 


FRONT  ELEVATION  BACK  ELEVATION  SECTION   A-A 

FIG.    3.    VENTURI    METER    RATE    G.AGB 

operated.  As  the  top  of  the  two  tubes  are  cross-connected, 
the  same  vacuum  exists  in  both;  consequently  the  differ- 
ence between  the  pressures  at  the  throat  and  at  the  barrel 
is  measured  by  the  distance  from  the  zero  down  to  the 
level  of  the  water  on  the  throat  tube.  The  scale  is  com- 
puted for  each  meter  tube.  Gages  of  a  similar  type  have 
been  in  use  for  several  years  at  the  filtration  j)lants  at 
Yonkers  and  Ogdensburg,  N.  Y. 
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The  lo.-s  (if  luMil  tlm.u.tili  tlir  filler  is  asrertaiiied  iiy 
means  of  a  ^af;e  ol'  tlie  float  tyiu",  hy  dediictiii;;'  the  ele- 
\atioii  of  tlic  water  on  liie  filter  from  the  ttoat-<ra;,'e 
readinjj. 

PriiK-\\'Ari;i;    l\i;sKi;V(iii!    AinfAStiK.MENT 

The  pure-water  reservoir  is  of  reinforeed  contrete  and 
has  a  eapacity  of  !)0,000  gal.  It  is  immediately  adjaeent 
to  the  regulator  house,  but,  is  built  entirely  separate. 

The  cak'ium  hypoehlorite  is  applied  to  the  water  before 
it  enters  the  pure-water  reservoir.  On  entering,  it  first 
pa.«ses  through  close  baffles  which  servo  to  thoroughly 
mix  the  disinfecting  agent  and  which  have  a  minimum 
period  of  detention  of  ;!0  niin.  The  main  baffles,  as  well 
as  the  iiypochlorite  baffles,  are  of  wood. 

Opku.vtion'  of  the  FiLTEu  Plant 

In  a  plant  as  small  as  the  one  under  consideration  the 
cost  of  attendance  is  the  determining  factor  in  the  cost  of 
operation.  Automatic  appurtenances,  of  course,  mini- 
mize the  attendance  necessary,  but  for  a  very  small  in- 
stallation their  first  cost  more  than  overbalances  this 
saving. 

There  are  no  recording  gages,  no  mechanically  operated 
gates  and  no  automatic  rate  controllers  in  the  equipment 
of  this  plant.  The  attendant  siiends  about  an  hour  morn- 
ing and  evening  at  the  filters. 

A  very  liberal  period  of  sedimentation  (7.7  hr.  nominal 
at  the  ma.ximum  rate)  has  been  provided  in  order  that 
the  fluctuations  in  the  raw-water  rate  will  not  disturb 
the  filter  operations,  and  in  order  to  provide  sufficient 
capacity  in  case  the  filters  are  ever  operated  at  a  higher 
rate  than  is  now  necessary. 

Ordinarily,  the  filters  are  in  service  alternately  and 
are  allowed  to  run  for  about  1"^  hr.  before  being  washed. 
The  length  of  run  could  be  increased  to  16  or  18  hr.  be- 
fore the  lo5s  of  head  would  compel  washing,  but  for 
practical  reasons  of  convenience  this  has  not  been  done. 

Low  Rate  of  Filtkatiox 

The  rate  of  filtration  is  from  50  to  70  million  gallons 
per  acre  per  day  with  one  unit  in  operation.  This  low 
rate  is  advisable  on  account  of  the  infrequent  attention 
which  the  filters  receive.  The  rate  at  the  beginning  of 
the  run  is  about  140,000  gal.  per  day  and  after  12  hr. 
this  has,  as  a  rule,  fallen  to  about  110,000  gal.  per  day. 
The  factors  which  control  the  rate  are  the  level  of  the 
water  on  the  filter,  the  loss  through  the  filter  and  piping, 
position  of  the  gate  on  the  effluent  pipe  and  the  level  of  the 
water  in  the  pure-water  reservoir.  The  level  on  the  fil- 
ters depends  on  the  pond  level,  the  fi-ictional  losses 
through  the  system  to  the  filter,  and  the  position  of  the 
raw-water  gate.  The  loss  of  head  through  the  filter  and 
the  level  of  the  water  in  the  pure-water  reservoir  are  the 
two  controlling  factors,  which  alone  need  to  be  considered 
during  any  one  run.  The  level  in  the  pure-water  reser- 
voir has  no  effect  when  it  is  below  the  inlet,  but  as  it 
rises  above  this  point  it  reduces  the  effective  head  on  the 
filter  and  consequently  the  rate.  Should  the  pure-water 
reservoir  fill  completely  before  the  attendant  arrives,  the 
'  filters  continue  to  operate,  but  at  a  reduced  rate,  and  the 
effluent  is  wasted  to  the  drain.  The  filters  are  washed 
with  filtered  water  at  a  rate  of  2  ft.  vertical  rise  per  min- 
ute. The  washing  is  continued  for  5  or  6  min.,  or  until 
observation  shows  the  bed  to  be  sufficientlv  cleaned.    The 


procedure  in  washing  is  to  drain  the  wafer  on  the  filter 
down  to  ab(uit  2  in.  above  the  sand,  then,  with  the  wash- 
water  tank  full,  to  slowly  turn  on  the  wash  water,  in- 
creasing to  the  full  rate  as  .soon  as  the  top  of  the  sand  is 
broken  up,  ami  maintaining  the  full  rate  to  the  end  of  the 
wash.  The  wash-water  valve  has  been  calibrated  so  that 
the  number  of  turns  required  to  give  the  2-ft.  rate  is 
known. 

Should  the  rate  of  filtration  fall  below  the  raw-water 
rate,  the  water  on  the  filter  will  rise  until  it  overflows  the 
(li\iding  wall  between  the  two  filters  and  waste  to  the 
drain  through  the  wash-water  trough  of  the  unit  which 
is  out  of  service. 

The  normal  flow  line  of  the  coagulating  basin  is  only 
enough  below  the  low-water  level  of  the  pond  to  get  head 
to  maintain  the  required  flow;  con.sequently  when  the 
level  of  the  water  on  the  filter  rises  it  reduces  the  raw- 
water  flow  Ijy  backing  u])  into  the  coagulating  basin. 

PeUFOKMANCE  of  'I'llE    I'LAN'r 

The  plant  has  been  in  operation  for  about  a  year,  and 
the  quality  of  the  water  produced  is  thoroughly  satis- 
factory. The  infrequent  attendance  makes  it  necessary  to 
be  certain  that  at  no  time  shall  there  be  a  deficiency  of 
alum.  The  amount  of  alkalinity  in  the  water  makes  a 
liberal  application  of  alum  entirely  safe  so  far  as  any 
danger  of  acid  water  is  concerned.  The  resultant  color  is 
miusually  low,  being  for  the  greater  part  of  the  time  be- 
low three,  which  is  the  value  of  the  lowest  color  stand- 
ard used,  and  consequently  it  is  recorded  as  having  zero 
color. 

This  procedure  is  open  to  the  criticism  that  it  is  uneco- 
nomical of  coagulant,  but  the  total  amount  used  is  so 
small  that  even  with  the  most  careful  regulation  the  sav- 
ing would  not  amount  to  over  $-30  to  $40  per  year.  The 
certainty  of  good  operation  and  a  practically  colorless 
water  are  well  worth  this  expense. 

The  bacterial  results  have  been  consistently  good.  The 
count  at  48  hr.  on  lactose  agar  ranges  from  0  to  3  per  c.c. 
for  tap  water  (raw  water  40  to  500  per  c.c).  After  storms 
the  lactose  bile  test  has  given  positive  results  from  1  c.c.  of 
raw  water,  but  in  no  case  have  positive  results  been  ob- 
tained from  10  c.c.  of  tap  water. 

The  daily  records  are  kept  by  the  card-index  .system 
on  four  blank  forms — one  showing  alum  and  hypochlor- 
ite feed,  one  for  filter  operation,  one  for  chemical  and 
bacterial  results,  and  one  for  B.  coli. 

David  Jenkins,  chemist  of  the  New  Jersey  Zinc  Co.,  has 
been  in  charge  of  the  plant  since  it  was  put  in  operation 
bv  the  writer,  who  had  charge  of  construction. 


Buildini;  Rejfiilatiou  Advance  in  Pennsylvania — A  short  act 
passed  by  the  legislature  of  Penn.sylvania  at  its  191.5  session 
and  since  approved  by  the  governor,  will  interest  those  who 
believe  that  American  cities  should  exercise  more  control 
than  they  do  over  the  character  and  use  of  buildings  in  differ- 
ent parts  of  the  city.     The  act  reads: 

That,  for  the  purpose  of  promoting  the  public  health, 
safety,  order  and  general  welfare,  cities  of  the  first  class 
may  regulate  the  location,  size  and  use  of  buildings  therein 
and  may  make  different  regulations  for  different  districts 
thereof.  The  park  commission  of  any  city  of  the  first  class 
may  make  such  regulations  as  to  the  location,  size  and  use 
of  buildings,  any  portion  of  which  shall  come  within  200  ft. 
of  any  park,  parkway,  playground  or  other  public  place  under 
its  care  or  management,  and  upon  their  approval  by  the 
councils  of  such  city,  said  regulations  shall  have  the  same 
effect  as  if  originally  made  by  said  councils. 

Although  it  appears  that  this  act  applies  only  to  buildings 
within  200  ft.  of  a  park  or  other  public  land  in  the  care  of 
a  park  commission  of  a  city  of  the  first  class,  even  that 
measure  of  control  is  a  step  in  advance. 


7S0 


K  i\  (I  I  N  I']  E  R  T  X  G     X  E  \\  S 


Vol.  74,  No.  11 


©imsttr^ctBOini 


y.\ 


JiDV*    A\l)  11.   .1.   llAXMEnf 


SYXOrSIS— Operating  results  of  a  3,000,000- 
gal.  plant  consiMing  of  screens,  priniari/  tanks, 
sprinHing  filters,  intermittent  sand  filters  and 
sludge  pumps  aiul  heds. 

The  Gloversville  sewage  works  has  been  iu  operation 
since  Dee.  1,  1912.  No  means  are  available  for  meas- 
uring the  How  of  sewage,  but  it  is  estimated  to  be 
2,750,000  gal.  per  2-t  hr.,  of  which  about  71  per  cent,  is 
domestic  sewage  and  the  remainder  manufacturing 
wastes. 

Screenings — The  coarse  bar  screen  through  which  the 
crude  sewage  passes  removes  on  the  average  about  4  cu.ft. 
of  screenings  per  day  and  requires  raking  l)y  hand  from 


Fir,,    tl,     .SEWAGE    SLUDCtE    ON    GLOVERSVILLE 
DRYING    BEDS 

four  to  five  times  a  day.  This  raking  is  all  done  between 
8  a.m.  and  5  jj.m.  at  an  exjjen.se  of  about  $0.50  per  day. 

The  primary-tank  effluent  is  passed  successively  through 
three  mesh  screens,  having  openings  y^,,  %  and  %  in. 
square,  respectively.  When  one  screen  has  collected  a  suf- 
ficient amount  of  material,  it  is  replaced  by  a  clean  one, 
and  the  dirty  screen  is  taken  to  the  screen-washing  house 
near-by,  where  it  is  cleaned  by  a  stream  of  water  from  a 
%-in.  hose.  The  material  washed  from  the  screens  falls 
into  the  sludge-pipe  line  and  is  handled  with  the  sludge. 
These  screens  are  washed  from  four  to  five  times  during 
one  8-hr.  shift  each  day,  at  a  cost  of  $1.50  per  day,  and 
the  resulting  screenings  amount  to  appro.ximately  4  cu.ft. 
per  week  under  normal  conditions,  but  in  times  of  heavy 
rains  with  a  flow  of  about  6,000,000  gal.  per  day  the 
amount  has  been  increased  to  5  cu.ft.  per  day.  The  screen- 
ings consist  largely  of  small  bits  of  fat,  much  of  which 
probably  comes  from  the  tanneries,  and  burnt  matches. 

Primary-Tank  Sludge — The  production  of  sludge  in  the 
primary  settling  tanks  has  amounted  on  the  average  to 
about  0  cu.yd.,  or  1,817  gal.,  per  1.000,000  gal.  of  sewage 

•Consulting  Engineer,  14  Beacon  St.,  Boston,  Mass. 
tCity  Engineer,  Gloversville.  N.  Y. 

tThe  design,  construction  and  itemized  cost  o£  this  plant 
were  given  in   "Engineering  News,"  Oct.   14,   1915,  p.   714. 


treatcil.  When  the  plant  was  first  placed  in  operation  the 
sludge  was  drawn  off  once  every  two  weeks,  but  it  was  soon 
found  that  better  results  were  obtained  when  the  sludge 
was  drawn  off  three  times  each  week,  as  is  now  the 
practice. 

Secondarj^-Tank  Sludge — The  sludge  from  the  sec- 
ondary settling  tanks,  receiving  trickling-filter  effluent, 
is  drawn  off  once  each  week.  The  quantity  produced  va- 
ries from  about  0.8  cu.yd.  per  day  in  the  winter  to  about 
2.5  cu.yd.  per  day  in  the  spring  when  the  trickling  filters 
are  unloading  the  deposits  on  the  stone. 

Sludge  Disposal 

In  disposing  of  the  sludge  it  is  pumped  from  the  stor- 
age well  onto  sand  drying  beds  (Fig.  6)  and  when  suffi- 
ciently dry  is  removed  by  teams.  In  the  spring  and  fall 
the  farmers  take  nearly  all  of  it,  and  at  other  times  it  is 
u.sed  for  fertilizer  on  city  land  or  for  filling  low  areas. 
The  cost  of  operating  the  sludge  beds  during  the  year  1911 
was  $1,000,  practically  all  of  which  was  expended  in  hand- 
ling dried  sludge.  It  does  not  include  the  cost  of  pump- 
ing the  wet  sludge. 

Dosing  Tank — The  quantity  of  sewage  discharged  per 
do.se  by  the  dosing  tank  is  about  16,720  gal.,  more  than 
half  of  which  is  stored  in  the  collector  troughs  and  con- 
duits in  the  primary  settling  tanks.  When  two  acres  of 
.sprinkling  filters  are  in  use,  the  time  for  the  discharge 
is  3i/>  min.,  and  the  rest  period  varies  from  12  min.  for 
the  minimum  night  flow  to  6  min.  for  the  maximum  day 
flow. 

Trickling  Filters — It  has  been  customarj'  to  use  two 
acres  of  the  trickling  filters  at  a  time,  allowing  one  acre 
to  rest.  The  period  of  rest  varies  from  6  or  7  days  in 
the  winter  to  2  or  3  days  in  the  summer.  During  the 
rest  period  in  the  warm  weather,  the  deposit  and  growtli 
on  the  stones  dry  up  and  wash  out  into  the  secondary 
tanks  when  the  filter  is  again  dosed. 

It  is  interesting  to  note  that  the  upper  layers  of  stone 
harbor  vast  numbers  of  snails,  small  fish  worms  and  flies. 
Examinations  of  the  stone  by  means  of  test  pits  show  that 
growths  and  deposits  are  not  formed  at  a  greater  depth 
than  8  to  10  in.  below  the  surface,  the  remainder  of  the 
stone  and  the  floor  system  being  substantially  clean. 

Out  of  the  930  nozzles  (Taylor  type)  on  the  three  acres 
of  filters,  620  are  usually  in  operation  at  each  dose.  On 
the  average,  about  60  nozzles  require  cleaning  each  day, 
half  in  the  morning  and  the  remainder  in  the  afternoon. 
No  nozzles  are  cleaned  between  5  p.m.  and  8  a.m.  The 
clogging  of  nozzles  is  usually  caused  by  burnt  matches  and 
grease,  and  the  trouble  can  usually  be  remedied  by  releas- 
ing the  spilidle  of  the  nozzle  and  allowing  the  sewage 
at  the  next  dose  to  flow  through  the  dome  and  wash 
out  the  obstructions. 

Some  trouble  has  been  experienced  with  an  incrusta- 
tion which  forms  on  the  under  side  of  the  spindle  and  on 
the  inside  of  the  dome.  This  has  a  tendency  to  lengthen 
the  period  of  dose  and  also  to  cut  down  the  area  of  dis- 
tribution.    To  remove  this  incrustation,  which  is  done 
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twice  a  voar,  it  is  necessary  to  take  off  both  the  spindle 
and  dome  and  immerse  them  in  a  sohition  ol'  one  part 
water  and  two  parts  liydrochlorie  acid.  Witli  a  few  excep- 
tions there  lu\s  been  no  trouble  with  the  distributors,  and 
there  has  been  none  at  all  with  the  undcrdrains. 

There  is  but  little  odor  from  the  trickling  filters,  espe- 
cially on  week  days.  What  little  there  is,  is  from  the 
tannery  wastes.  On  Sundays  the  odor  is  a  little  more  pro- 
nounced and  resembles  that  of  ordinary  sewage,  but  the 
distance  from  the  filters  that  it  is  noticeable  does  not 
ordinarily  exceed  200  ft. 

During  the  warm  weather  in  the  summer  little  gray 
flies  which  breed  in  the  stone  of  the  trickling  filters  are  a 
source  of  great  annoyance.  During  the  first  summer  of 
operation,  a  tannery  that  is  situated  about  200  ft.  from 
the  filters,  in  the  ]nith  of  the  prevailing  wiml.  was  caused 


FIG.  7.   GLOVKi:s\'ii.i.i':  sAXi'  i-ii/i'i:i:s  uiii>;i.ii  i>'i: 

WINTEH  UriE 

considerable  inconvenience  from  these  tlies,  which  could 
get  into  the  skins  as  they  were  being  tanned.  When  the 
flies  first  make  their  appearance,  bleach  (calcium  hypo- 
chlorite) is  applied  to  the  sewage  in  the  dosing  tank,  12 
lb.  of  dry  bleach  being  applied  to  each  of  three  doses  in 
one  day,  and  the  operation  repeated  on  the  second  day  fol- 
lowing. It  was  necessary  to  carry  out  this  treatment  on 
two  different  occasions  during  the  summer  of  191-1.  It 
does  not  appear  to  kill  the  fully  matured  flies,  but  does 
kill  the  larvte  and  very  young  flies  and  results  in  a  marked 
reduction  in  the  objectionable  conditions. 

The  original  designs  provided  that  the  trickling  filters 
should  be  inclosed  during  the  winter  months  to  protect 
them  from  the  snow  and  cold.  Owing  to  the  lack  of 
funds  in  1912,  no  covering  was  provided,  and  although 
a  very  mild  winter  followed,  the  ice  at  times  covered  two- 
thirds  of  the  filter  area.  In  the  fall  of  1913  temporary 
roof  and  sides  of  rough  hemlock  lumber  were  provided, 
requiring  120,010  ft.  b.m.,  costing  $i,177,  or  $1,300  per 
acre.^  The  annual  cost  for  removing  the  covering  in 
the  spring  and  replacing  it  in  the  fall  is  about  $300.  The 
covering  was  removed  in  the  spring  of  1914  at  a  total  cost 
of  $143,  with  a  force  of  6  to  8  men,  in  13  days,  starting 
on  ^lar.  24.  The  covering  was  replaced  in  the  fall  of 
1914  at  a  cost  of  $157,  with  a  force  of  3  to  4  men  in  20 
days,  starting  on  Nov.  18. 

•See  "Engineering  News,"  Apr.  9,  1914,  for  winter  views  of 
beds  without  and  with  protection,  and  further  details  of 
covering  in  article  by  Mr.  Hanmer. — Editor. 


If  the  inclosure  is  made  tight,  a  den.se  vapor  forms  dur- 
ing very  cold  weather,  between  the  top  of  the  filters  and 
the  roof,  making  it  extremely  difficult  for  the  attendant 
to  see  the  nozzles  that  require  cleaning.  The  air  in  the 
inclosure  is  very  bad.  To  remedy  these  troubles  an  occa- 
sional board  is  left  off  the  roof  and  a  number  of  doors 
on  the  sides  are  left  open  to  provide  for  ventilation. 

Sand  Filters — Between  the  hours  of  10  a.m.  and  5  or 
G  p.m.  the  effluent  from  the  secondary  tanks  is  the  strong- 
est, and  this  portion  is  turned  onto  the  sand  filters  for 
further  treatment.  The  surface  of  the  sand  along  the 
distribution  troughs  and  in  the  low  places  bei'omes  clogged 

TABLE  4.    AVERAGE  RELATIVE  STABILITY  OF  GLOVERS^ 
VILLE  SEW.^GE   EFFLUENT  BY  MONTH.S.   1914 

(Expressed  in  percentages) 

Effluent 
from 
Temperature  Secondary 

of  Air  Tricltling         Settling  Sand 

Month  Minimum        Mean  Filters  Tanks     Filters 

January     — 25  18.6  35.2  36.5  100 

February — 25  11.8  68*  68*  100 

March 0  27.8  75  75 

April 19  48  65  68  100 

May 52  58  100 

J\ine    55  62  100 

July     51  58  100 

Aiiffu«t    62  64  100 

S.M.  inl.er  ...  57  62  100 

■  i   I    I  .1     62  69  100 

.\.i\.  lul.er    ...         12  3S  65  67  100 

Dc-cfiiiljer    ...     —30  22  46  51  100 

•Samples  were  not  decolorized  at  the  end  of  5  days,  when 
they  were  thrown  away. 

frequently  with  a  jelly-like  deposit  which  dries  very 
slowly.  Two  sand  filters  only  are  operated  at  a  time,  thus 
giving  opportunity  for  cleaning  the  third  one.  Although 
some  trouble  is  experienced  with  growths  of  weeds  and 
grass  during  the  summer,  it  is  seldom  necessary  to  rake 
the  entire  surface  of  the  beds  by  hand,  if  a  horse-drawn 
weeder  is  used  to  stir  up  and  loosen  the  surface  five  or  six 
times  during  this  perioti.  In  the  winter  the  surface  of  the 
sand  filters  is  furrowed  ( Fig.  7 ) ,  the  ridges  being  about 
21/2  ft.  c.  to  c.  and  the  furrows  about  18  in.  deep,  in  order 
to  support  the  ice  sheet  that  forms  on  the  filters  and 
might  otherwise  freeze  to  the  sand  and  thus  put  the  en- 
tire bed  out  of  use.  The  cost  of  furrowing  in  the  fall  is 
about  $58 ;  the  cost  of  leveling  the  ridges  in  the  spring  is 
about  $25,  and  the  cost  of  cleaning  is  about  $165. 

Stability  of  Effluents — Table  4  shows  the  relative  sta- 
bilitv  of  effluents  from  the  trickling  filters,  secondary 
settling  tanks  and  sand  filters,  incubated  at  a  constant 
temperature  of  68  deg.  F.  Samples  were  taken  and  in- 
cubated every  afternoon  at  about  4 :  30  o'clock,  according 
to  "Standard  Jletliods  of  Water  Analysis." 

Cost  of  Opehation 
Table  5  shows  the  cost  of  operation  by  items  for  the 
years  1913  and   1914. 

TABLE    5.    COST    OF    OPER.\TION    OF  GLOVERSVILLE 
SEWAGE-TRE.\TMENT  WORKS,   1913   AND  1914 

1913  1914 

Supervision  by  city  engineer . . .  ^ . . ^  $600 . 00 

Operation  of  screens,  etc 

Sludge  pumping,    labor   and    repairs.. 

Eiectric   power    

Maintenance   of   trickling   filters: 

Nozzles    897.28  395.00 

Removing  and  replacing  covering   ....  278.25  359.00 

Maintenance  of  sludge  beds   1,312.46  1,235.00 

Cleaning  troughs  of  secondary  tanks.  ..  .  35.50  19.63 

Maintenance  of  sand   filters    440.33  315.00 

Maintenance    of  grounds    399.97  163.00 

Miscellaneous  work    169.87  365.00 

Chloride  of  lime  and  other  supplies    ....  835.96  664.27 

Telephone 42.00  42 .  00 

Cleaning    and    repairs    to    east    primary 

settling  tank  Uhis  is  an  unusual  item)  709.00 

Total  cost  for  year    ?5,179 .  33  $5,951 .  95 

Cost  per  million    gallons  treated 5.16  5.92 

Cost     per     capita     based     on     estimated 

population    0.24  ^:-^ 

Estimated    population 21,600  21,800 


$223.37  574.00 

318.34  214.05 

318.34  214.05 
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The  Minneapolis,  St.  Paul,  Rochester  &  Dubnqiie 
Electric  Traction  Co.,  operating  what  is  popularly  called 
the  "Dan  Patth  Electric  Lines,"  has  what  is  believed  to 
be  the  first  railway  operated  entirely  with  gasoline  motive 
power.  The  company  has  recently  placed  in  service 
three  60-ton  gasoline-electric  locomotives  for  freight, 
passenger  and  terminal  service.  It  already  has  a  57-ton 
locomotive  of  similar  design  and  13  gasoline-electric 
motor  cars. 

The  railway  line  runs  south  from  a  terminal  building 
on  7th  St.,  .Minneapolis,  for  107  mi.  to  ilankato.  From 
the  middle  of  the  line  a  branch  runs  northeast  from 
Northfield  to  Randolph,  7  mi.  Another  extension  is  pro- 
jected from  Faril)ault  southeast  to  Dubuque,  la. 

There  are  few  difficulties  iu  railroad  construction 
tliroughout  this  territory,  the  severest  grade  on  the  line 
Ijeing  2%.  In  the  various  cities  and  towns  substantial 
stations  have  been  erected  similar  to  those  used  by  steam 
roads.  Shelters  have  been  erected  every  few  miles  at 
rural  stops.     Four  tlirough  trains  are  run  daily  each  way 


The  cab  is  of  all-steel  construction — side  posts  and 
rafters  of  T-irons  and  angles  covered  with  sheet-steel 
plates  having  riveted  lap  and  butt  joints.  The  under- 
frame  consists  of  outside  and  center  sills  made  up  of  two 
10-in.  ;30-lb.  longitudinal  channels.  These  are  tied  to- 
gether by  cast-steel  buffer  end  frames  and  bolster  plates 
(ISxli/g  in.).  Cast-steel  center  plates  are  bolted  to  the 
bolster  plates,  and  cross-sills  are  riveted  in  where  neces- 
sary to  support  eqiiipment  slung  below.  The  drawhead 
castings  are  attached  to  the  center  sill. 

The  trucks  are  a  four-wheel  swivel  type  ^vith  plate- 
frame  swing  bolsters.  The  wheels  are  33  in.  in  diame- 
ter. The  axles  are  61^  in.  in  diameter  between  wheels 
aiul  ^yoxlO-'m.  journals. 

A  combined  straight  and  automatic  air-brake  system 
is  used,  with  16-in.  brake  cylinders.  About  85%  of  the 
weight  on  the  drivers  is  exerted  by  the  brakeshoes  with 
50-lb.  pressure  in  the  brake  cylinders. 

Each  of  the  generating  sets  has  a  175-hp.  55G-r.p.m. 
8-cylin<ler  gasoline  engine  directly  connected  to  a  600- 
volt  compound-wound  commutating-pole  generator.  The 
cylinders  are  arranged  in  V-pairs  and  are  of  8-in.  diam- 
eter and   lO-in.  stroke.      Ignition   is   from   low-extension 


OUTSIDE    AND    IXi3inE    OF    GASOLINE-ELECTRIC    LOCOMOTIVE  ON   "L)AN    TATCH"   RAILWAY 


and  constitute  the  nurmal  sriieihde.  A  parloi-iar  lim- 
ited makes  the  107-mi.  run  in  3  hr.  'i!')  miii.  Tlie  other 
trains  require  4  hr.  5  niin.  Between  certain  points  of 
the  line  and  the  ternunals  local  service  is  given.  In 
the  summer  season  such  excursion  trains  are  run  as  occa- 
sion demands. 

These  various  runs  are  usually  made  by  a  70-ft.  gaso- 
line-electric motor  car  seating  89  passengers.  For  a 
moderate  increase  in  travel  a  trailer  car  is  added  to  this 
and  for  excursions  and  extra-heavy  traffic  a  train  is  made 
up  of  trailers  and  a  60-ton  gasoline-electric  locomotive 
of  the  ty])e  shown  in  the  accompanying  view. 

The  new  locomotives  are  double  ended  and  have  all 
the  weight  on  drivers.  The  box  cab  extends  nearly  the 
entire  length  of  the  underframe,  which  is  carried  by 
two  two-motor  trucks.  The  cab  is  arranged  in  a  single 
compartment  and  lias  in  it  two  generating  sets.  Onl}'  one 
enginemaii  is  required.  The  generating  sets  and  motor 
controllers  are  in  each  end  of  the  cab,  convenient  to  the 
engineer's  seat.  The  auxiliary  lighting  set,  air  com- 
pressors and  air-storage  tanks  are  assembled  in  the  middle. 


•From  data  furnished  by  the 
flectrlc  equipment  of  this  road, 
Schenectady,  N.  Y. 


magnetos.  'Vlw  sets  are  started  Ijy  air  pressure;  but 
with  one  set  running,  tlie  second  set  may  be  started  elec- 
trically. Either  or  both  of  the  generating  units  may  be 
used  to  operate  the  locomotive  in  either  direction,  ac- 
(•(inling  to  the  requirements  of  the  train  load. 

Compressed  air  for  starting  is  taken  from  the  main 
re.servoirs  of  the  air-brake  system,  which  are  accord- 
ingly built  with  surplus  capacity.  There  are  two  single- 
cylinder  compressors,  driven  from  the  main  crankshafts. 

Each  of  the  four  motors  on  the  truck  is  a  100-hp.  600- 
volt  type.  The  gear  ratio  is  58  to  17,  which  is  well 
adapted  for  freight-terminal  switching.  The  motors  are 
suction-ventilated  by  the  engines.  The  tractive  effort 
at  starting  is  33,200  lb.  At  4  mi.  per  hr.  it  is  18,000 
lb.;  at  8  mi.  per  hr.,  13,000  lb.;  at  16  mi.  per  hr.,  6.800 
lb.,  and  at  48  mi.  per  hr.  it  is  1,000  lb. 

The  principal  dimensions  are  tabulated  below : 

Total   net  weight,   equipped 120.000  1b. 

Weight    per    axle 30,000  lb. 

Maximum    tractive    effort 32.200  1b. 

Length    between   coupler   knuckle    faces 41  ft.  4  in. 

Length    over    cab 34  ft. 

Height    over    all 14  ft.  lOfi  in. 

Width    over   all 10  tt.  2  in. 

Total    wheel    base 24  ft. 

Rigid    wheel    base 6  tt.  10  m. 
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In  connection  with  tlie  articles  in  Engineering  Neiffi 
of  Jnne  24,  1915,  on  the  lentitli  of  record  necessary  to 
determine  the  average  rainfall  for  a  given  locality,  it 
niav  be  of  interest  to  compare  the  fiS-yr.  record  of  Cin- 
cinnati, Ohio,  with  the  100-yr.  New  Bedford,  'Nfass.,  rec- 
ord in  accordance  with  the  method  for  the  latter  nsed 
by  Mr.  Stincman. 

The  Cincinnati  record  is  made  np  from  the  observa- 
tions of  Dr.  Joseph  Eay  and  others  (1850-55),  Prof. 
George  W.  Harper,  of  Woodward  High  School  (185G-G5), 
reports  of  K.  C.  Phillips  (1866-70)  and  the  United  States 
Weather  Bnreau  from  1870  to  date.  The  average  an- 
nual rainfall  during  this  period  was  39.23  in. 

Table  1  shows  the  annual  rainfall  and  the  average  for'    jser:'.;..     32. lo 
5-  to  25-yr.  periods.     The  accompanying  diagram  .shows 
these  averages  arranged  graphically,  except  that  the  5-yr. 
averages  are  omitted. 

From  an  inspection  of  these  data  it  will  be  seen  that 
the  5-yr.  averages  range  from  51.60  to  29.46  in.,  or  31.5% 
above  to  24.9%  below  the  mean  rainfall  for  the  whole 
period. 

The  lO-yr.  averages  vary  from  46.87  to  32.57  in.,  or 
19.5%  above  to  17%  below  the  mean;  55%  of  the  time 
it  was  above  the  mean  and  45%  below. 

The  15-yr.  averages  vary  from  43.54  to  33.70  in.,  or 
11%  above  to  13.9%  below  the  mean;  60%  of  the  time 
it  was  above  the  mean  and  40%  below.  Expressed  an- 
other way,  the  15-yr.  average  is  within  5%  of  the  mean 
either  way  33%  of  the  time  or  within  10%  of  the  mean 
either  way  65%  of  the  time. 

The  20-yr.  average  varies  from  43.33  to  34.18  in.,  or 
10.5%   above  the  mean  to  12.9%   below;  61%  of  the 

TABLE  2.     RELATION  BETWEEN  A\'ERAGE  FOR  25  AND  65  YEARS 

Per  Ceat.  of  the  Time  During  Which  the  25- 
Per  Cent.    Above  or  Below  the  Yr.  Average  Was  Within  the  Per  Cent.  (Given 
Mean  for  the  Whole  Period  in  the  First  Column)  of  the  Mean 


A.veS"a^es  The  25-yr.  average  varies  from  42.38  to  34.89  in.,  or 

S%  above  to  11%  below  the  mean;  66%  of  the  time  it 
was  above  the  mean  and  34%  below.     Using  in  this  case 

TABLE   1.     ANNUAL   AND   AVERAGE   RAINFALL  AT   CINCINNATI, 
OHIO,  1850  TO  1914 

■  .\veraBe3  for   Periods 


time  it  was  above  the  mean  and  39%  below.  The  aver- 
age for  20  yr.  is  witMn  5%  of  the  mean  40%  of  the 
time  and  within  10%  of  the  mean  80%  of  the  time. 


Year 

Annual 

5 

:o 

15 

20 

25 

IS.iO 

54.76 

1S51 

32.49 

1S52 

.54  35 

IS.M 

40  10 

IS.W 

50  77 

46  49 

18.55 

40  73 

44  89 

1856 

22. S8 

42  97 

18.57 

34  90 

39  08 

1858 

49.17 

40  89 

1859 

42.57 

39  25 

42  87 

1860 

33  84 

36  67 

40  78 

1801 

42  31 

40. 50 

41  76 

18C.2 

38,83 

41  34 

40  21 

1SU3 

40  05 

39.52 

40  21 

1864 

34  51 

37.91 

38  58 

41.22 

1S55 

44 .  .58 

40  06 

.38  30 

40  54 

1866 

46.90 

40,97 

40  77 

41.50 

1867 

32.10 

39.63 

40.49 

40  02 

1868 

.50  71 

41.76 

40  64 

40  72 

1869 

41.51 

43.16 

40  53 

40.11 

41.70 

1870 

36  19 

41.48 

40  77 

39  40 

40  77 

1871 

32.07 

38  52 

39.75 

40  02 

40.75 

1872 

.34.89 

39  07 

39  35 

40.02 

39  78 

1873 

41.38 

37.21 

39  48 

39.50 

39.84 

1874 

37.61 

36.43 

39.79 

39.17 

39.19 

40  65 

1875 

42.58 

37.71 

39  59 

39  75 

38.98 

40  10 

1876  , ,  . 

52  62 

41.82 

40  17 

40  44 

40.47 

40  97 

1877  . ,  . 

34  65 

41  77 

40  42 

40.16 

40  45 

40  18 

1878 

41 .  62 

41.82 

39  51 

40  26 

40  08 

40  24 

1879. . .  . 

51.60 

44.61 

40  52 

41.40 

40.53 

40  27 

ISSO 

54.67 

47  03 

42  .37 

42.07 

51  57 

40  59 

1881 

47.24 

45.90 

43  89 

42  10 

41.82 

41.56 

1882 

52.12 

49.45 

45  61 

43  43 

42  48 

42.25 

1883 

52.35 

51  60 

46.71 

43  54 

43  10 

1884 

39.28 

49.13 

46.87 

43.39 

43  33 

42.25 

1SS5 

33  94 

44  99 

40  01 

43  24 

42  80 

42.25 

1886 

3135 

41.81 

43.88 

43.19 

42  02 

41  81 

1887 

35  08 

38  40 

43  93 

43  21 

42.17 

41.66 

1888 

34 ,  88 

34  91 

43  25 

42  77 

41.38 

41.46 

1889... 

30.92 

33  23 

41.18 

42.33 

40.85 

41.31 

1890 

47.70 

35  99 

40  49 

42.67 

41.43 

41.44 

1891 

38,44 

37.40 

39.01 

41.72 

41.75 

41.10 

1892 

..   31.95 

36.78 

37.59 

41,54 

41  60 

41.09 

1S93  

44  00 

38.80 

36  75 

41  70 

41  73 

40.83 

1894 

26.59 

37.74 

35.49 

40.03 

41.18 

40.23 

1895 

29  33 

34  06 

35.02 

38  34 

40  52 

39  95 

1896  . 

34.48 

33.27 

35  34 

37.49 

39  61 

40  05 

1897.. . 

43.89 

35.66 

36  22 

36  95 

40  07 

40  41 

1898 

38.97 

34  65 

36  63 

36  05 

39.94 

40.31 

1899... 

34  69 

36.27 

37  00 

35  75 

39.09 

40.20 

1900  .. 

27  78 

35  96 

35  01 

35  34 

37.75 

39  61 

1901 

17  99 

32.66 

32  97 

34  45 

36.29 

38.22 

1902  .. 

37  30 

31  35 

33  50 

34  59 

35  .55 

1903 

34  69 

30  49 

32  57 

34,58 

34  66 

38.05 

1904  .. 

29  54 

29.46 

32.87 

34.49 

34.18 

1905. .  .  . 

..   38.69 

31.64 

33.80 

33  89 

34.41 

36  53 

1906 

40.83 

36  21 

34  44 

34  05 

34  89 

1907 

44  56 

37  66 

34  50 

34  89 

35  36 

35  97 

1908 

27.29 

30  18 

33  34 

33.77 

34  98 

34  97 

1909... 

37.43 

37  76 

33.61 

34.50 

35.31 

1910 

34.42 

36  91 

34  27 

34.84 

34  64 

34  91 

45.05 

37  75 

36  98 

35. M 

34.97 

1912.  ... 

38  61 

36  56 

37.11 

35.19 

35.31 

35.60 

..   42.15 

39.53 

37.86 

35  40 

35.21 

35.89 

1914... 

32.78 

39  60 

38.18 

35.27 

35.52 

35.97 
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the  25-yr.  average,  the  result  would  be  within  5%  of 
the  true  mean  40%  of  the  time  and  within  10%  of  the 
true  mean  93%  of  the  time. 

On  the  basis  of  a  25-yr.  average. 
Table  2  shows  the  time  and  percentage 
during  which  the  25-yr.  mean  would 
vary  from  the  mean  of  the  whole 
period. 

It  is  interesting  to  note  that  in  us- 
ing 15-,  20-,  or  25-yr.  averages  about 
two-thirds  of  the  time  the  assumed  av- 
erage would  be  above  the  true  mean 
and  one-third  of  the  time  below  the 
true  mean.  Also  that  the  variation 
from  the  mean  is  less  when  the  15-, 
20-,  or  25-yr.  average  is  aljove  the  mean 
than  when  it  is  below  it. 
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Witli  the  Kucale  testing  machine  for  smoothness  of 
pavement  surfaces,  described  in  Engineering  Neil's^,  Oct. 
14,  1915,  p.  751,  some  interesting  studies  were  made  of 
pavements  iu  Fulton  County  and  Atlanta,  Ga.  By  the 
use  of  this  nuachine  the  coefficients  of  roughness  given  in 
the  accompanying  table  were  determined.  The  coefficient 
of  rouglmess,  as  defined  in  the  article  previously  referred 
to,  is  the  sum  of  vertical  drops  in  the  pavement  surface  in 
feet  per  mile. 

In  Table  1  column  1  gives  the  type  of  pavement,  col- 
umn 3  its  age  in  years,  column  3  its  coefficient  of  rough- 
ness (feet  per  mile),  column  4  the  average  tons  traffic 
carried  per  day,  column  5  the  average  speed  of  such 
traffic,  column  G  the  estimated  maximum  traffic  carried 

COeFF/C/B/iT  OF  ROUGHNESS  22 
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TYPICAL   RECORDS   OF    PAVEMENT   SMOOTHNESS 

by  any  yard  of  the  pavement's  width  from  construction 
to  date  and  column  7  gives  the  estimated  percentage  of 
motor  traffic  as  Comi-iareil  with  all  traffic  on  dates  of 
census. 

TAELE  1.     SMOOTHN'ESS  TESTS  ON  VARIOUS  TYPES  OF  PAVEMENT 

1  2  .3  4  .■)  6  7 

;  Coeff.  Ton-  Total  Tons  Percen- 

Age  of  nage  Speed  Carried  tage   of 

Typo  of  i.i  Rough-  per  in  Mi.  per  Yd.  Motor 

Pavement  Y'ls.  ness  Day  per  Hr.  of  Width  Traffic 

No.    L Sheet  asphalt...  ,,    .  8  15.4  10,000  IG  .5,210,000  92 

No.    2. Sheet  asphalt 8  46.2  200  .i  270,000  .50 

-No.    .'i. Wood  block 7  22.0  11,000  8  3,150,000  70 

No.    4. Wood  block 7  1.31,0  5,.50O  12  850,000  05 

No.    5. Grouted  granite 

block 4  1.50  0  2,.500  !2  824,000  70 

No.    e.Grauite  block  on  soil  25  :iOS  0  .■i,200  5  2,:iS0,000  40 
No.    7. Granite    block    car- 

peu-d J  IIU  0  2,000  15  66,000  .85 

No.    8. Concrete J  18  2  1.50  25  60,000  95 

No.    9."BituIithic" 5  16  5  2,000  15  730,000  85 

No.  10.  Asphaltic  concrete  7  132.0  1,800  10  040,000  65 

No.  11. Asphaltic  macadam.  J  .58.0  1,200  15  50,000  SO 

No.  13.. \3phaltic  macadam.  3  190.0  1,100  12  .385,000  85 

No.  14.Top-aoil i  23.0  120  10  12.000  .50 

No.  15. Brick i  17.2  800  15  50,000  65 

No.  16. "Roc-Mac" New  fiO.5  000  

The  test  on  pavement  No.  3  was  jjarallel  to  No.  1,  but 
was  taken  in  the  gutter,  where  lack  of  traffic  and  excess 
of  water  from  flushing  have  put  the  asphalt  in  bad  con- 
dition. Test  No.  4  was  taken  between  the  car  tracks, 
where  any  combination  of  factors  may  have  dominated — 
poor  foundation,  inadccpiate  drainage  and  e\])ansion  or 

•Profeasor  of  Highway  Knglneei  ing,  Geoieiu  Schuol  of 
Technology. 


too  light  rails.  Pavement  No.  6  was  reset  two  years  ago 
by  convict  labor.  Eesetting  improved  it  very  little.  By 
carpeting  pavement  No.  7  its  coefficient  of  roughness 
was  reduced  from  250  to  116.  Test  No.  8  demonstrates 
the  smoothness  of  a  well-constructed  concrete  road. 
About  40%  of  its  coefficient  was  due  to  the  expansion 
joints.  By  the  time  the  coefficient  for  No.  13  had  reached 
about  130,  traffic  began  to  abandon  the  street  for  a  par- 
allel macadamized  street.  This  macadam  was  worn  out 
by  the  excessive  traffic  in  three  months.  No.  14  illustrates 
the  top-soil  road  at  its  best.  No.  15  shows  a  particularly 
good  piece  of  brick  pavement  laid  on  soil.  The  brick  are 
square-cornered  and  grouted. 

After  considerable  study  of  the  coefficients  of  the  prin- 
cipal types  of  construction,  the  author  presents  the  accom- 
panying Table  2  of  coefficients  as  approximately  correct 
for  the  standard  6-in.  wheel. 

TABLE  2.     PROPOSED  ALLOWABLE  COEFFICIENTS  OF  ROUGHNESS 

FOR     NEW     CONSTRUCTION  AND     FOR     MAINTENANCE 

Type  of  Pavement  Construction         Maintenance 

Sheet  asphalt 11                            20 

Asphaltic  concrete 15                         30 

.\sphaltic  macadam 25                         60 

Waterbound  macadam  .50                        100 

Wood  block 20                         40 

Grouted  brick , . . .  35                         SO 

Granite  block . .  125                       200 

Concrete 25                         50 

Both  construction  and  maintenance  clauses  should  also 
specify  a  maximum  allowable  deviation  of  the  graph 
from  the  base  line,  or  datum  (.see  accompanying  figure). 
This  allowance  might  well  be  approximately  as  shown  in 
Table  3. 

TABLE  3.     PROPOSED    ALLOWABLE    DEVI.ATION    FROM    DATU.M 

Construction,       Maintenance 
Type  of  Pavement  In.  In. 

Sheet  asphalt 

Asphaltic  concrete 

.\sphaltic  macadam 

Waterbound  macadam. 

Wood  block 

Grouted  brick 

Granite  block 

Concrete 0,25  075 

Concrete  at  expansion  joints 0  50  1  00 

On  analysis  of  the  service  given  per  unit  e.xpended,  it  is 
estimated  that  the  asphalt  of  street  No.  1  is  carrying 
7. (ISO  tons  per  sq.yd.  per  yr.  per  cent  expended  on  main- 
tenance. 


0.25 

0,50 

0.25 

0.50 

0  .50 

1   00 

0,75 

1   25 

0  25 

0,75 

0  25 

0,75 

0  75 

1   25 
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I'lV    "Bl.'TDCKBl'ILDKr," 

A  highway  bridge  at  l!nl  Hank.  N.  J.,  failed  on  .Sept. 
23,  1915,  under  a  motor  truck.  The  full  details  are  not 
available,  but  there  are  a  iiuniber  of  points  connected  with 
the  structure,  and  others  oi'  its  rlas,~,  of  such  vital  in- 
terest to  those  having  to  do  with  liighway  bridges  that  a 
brief  description  of  llie  salient  features  of  this  structure 
may  be  valuable. 

Tlie  bridge,  known  as  Hubbard's,  crosses  the  Nave- 
sink  River  from  Red  Bank  to  Middletown  township.  It 
is  an  old  and  very  light  iron  structure,  of  10  spans, 
resting  on  iron  cylinders,  which  in  turn  rest  on  rubble- 
stone  piers.  The  general  dimensions  are  approximate. 
The  spans  are  of  the  bowstring  tyjte,  40  ft.  long,  with 
five  panels  of  8  ft.  each.  The  trusses  are  .spaced  17  ft. 
apart;  their  center  depth  ranges  from  4  to  5  ft. 

The  upper  chord  or  arcli  rib  is  composed  of  two  6-in. 
channels  and  two  6xV|-in.  side  plates.  All  web  diag- 
onals are  ys-i'^-  I'ound  rods.  Web  verticals  are  3x3-in. 
cross-shaped  bars  forged  down  at  the  ends  and  threaded 
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lor  nuts.  The  lowur  chords  are  composed  of  two  ;i.\iA-iii. 
Hats,  likewise  I'orjjcd  down  at  the  ends  for  nuts  phued 
back  of  the  main  shoes.  These  bars  are  continuous  from 
end  to  end  of  the  span.  Connections  at  tiie  ]ianel  points 
are  made  through  a  series  of  chimps  which  gras])  the 
lower-cliord  bars. 

The  lower  laterals  are  •'j{s-'ii-  round  rods.  On  the 
lower  chord  are  placed  the  wooden  tloorbeams,  which  are 
;i.\12  in.,  covered  in  turn  with  2^/o-in.  planking  laid  diag- 
onally. The.se  wooden  tloorbeams  are  notched  about  2 
in.  over  the  lower-chord  bars  and  are  spaced  20  to  24  in. 
on  centers.  Xext  to  each  of  the  two  center  verticals 
in  each  truss  is  laid  a  G-in.  I-beam  with  its  ends  pro- 
jecting outward  licvond  the  trusses  and  having  a  wrought- 


failed  and  in  laying  new  wooden  iloorbcams  in  the  same 
manner  as  the  old.  The  lateral  rods  had  not  been  re- 
])aired  nor  had  the  web  rods  in  the  outer  truss  been  re- 
l)laced  or  renewed.  Ap])arently  the  truck  only  broke 
through  the  floor  and  pulled  out  the  web  rods  of  tlie 
truss  without  causing  the  truss  itself  to  collap.se — a  bow- 
string truss  can  stand  witii  little  or  no  web-system. 

The  amazing  fact  remains  that  this  remarkable  con- 
trai)tion  could  carry  highway  loads  for  a  long  period  of 
years.  The  location  of  the  bridge  was  such  that  it  car- 
ried considerable  traffic  owing  to  repairs  being  in  progress 
on  the  only  other  bridge  leading  out  of  the  town. 

It  is  startling  to  note  the  great  number  of  bridges 
wliich  receive  no  attention  or  regular  inspection  by  tho.se 
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iron  strap  fastened  to  the  web.  ftirming  a  socket  for  a 
diagonal  brace  to  the  upper  chord.  This  brace  is  a  cross- 
shaped  iron  bar  forged  down  at  the  ends  like  the  truss 
verticals.  On  the  north  side  of  the  bridge  is  a  footwalk 
about  5  ft.  wide,  the  outer  edge  of  which  is  carried  l)y 
the  latticed  railing  resting  on  light  angle  brackets  at- 
tached to  the  sides  of  the  cylinders.  In  order  that  the 
braces  of  the  trusses  should  not  interfere  with  the  users 
of  the  sidewalk,  they  were  omitted  on  the  sidewalk  side 
and  nothing  was  substituted  to  brace  the  truss  carrying 
the  heavier  load. 

When  the  bridge  w^s  viewed  a  day  or  two  after  the 
failure,  the  truck  had  been  removed  and  workmen  were 
engaged  in  removing  the  bent  I-beams  in  the  floor  which 


who  are  responsible  f(jr  their  maintenance.  It  is  also  a 
cause  for  wonderment  that  the  truck  in  this  instance  was 
able  to  get  even  halfway  across  this  bridge  before  it  broke 
through,  for  the  lightness  and  poor  condition  of  the  bridge 
have  been  commented  u]ion  for  v'ears.  Carelessness  re- 
garding bridge  structures  which  are  kept  in  service  for 
the  use  of  the  public  is  little  short  of  criminal.  A  few 
states  exercise  authority  over  those  ])ridge  .structures 
which  carry  public  utilities.  Xew  Jersey  is  foremost  in 
this,  having  had  for  years  an  established  system  of  reg- 
ular inspections  by  competent  engineers.  But  mere  high- 
way bridges  are  left  wholly  without  supervision. 

Such  failures  as  this  one  are  preventable.     They  only 
emphasize  the  need  of  placing  all  public  bridges  under 
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the  control  aud  regulation  of  a  competent  and  efficient 
bridge  department,  whose  regular  inspections  would  be 
the  best  insurance  against  similar  failures. 

The  modern  juggernaut,  the  auto-truck,  ever  increas- 
ing in  weight  and  with  its  heav\'  axle  concentrations, 
often  leaves  a  wake  of  broken  planks  behind  it.  The 
passage  of  such  lieav}'  concentrations  across  a  structure 
not  designed  for  them  often  starts  trouble  which  a  sub- 
sequent lighter  load  will  develop  disastrously.  One  won- 
ders what  would  be  the  consequence  of  such  frequent  aud 
flagrant  disregard  of  the  laws  of  economies  in  case  it 
became  suddenly  necessary  to  provide  for  the  quick  trans- 
portation of  artillery  over  structures  which  would  have 
to  be  rebuilt  before  such  movement  were  possible. 


One  of  the  special  constructions  used  in  the  great 
Detroit-Superior  viaduct  over  the  Cuyahoga  River  at 
Cleveland,  Ohio,  is  an  arch  abutment  which  relies  for 
stability  upon  the  passive  resistance  of  the  earth  backing. 
Sliding  friction  ou  the  base  of  the  abutment  is  disre- 
garded.    Certain  precautions  are  employed  in  applying 
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FIG.    1.    EARTH-BACKED    ABUTMENT,    DETROIT- 
SUPERIOR  VIADUCT 

this  construction,  to  make  sure  that  the  earth  behind  the 
abutment  will  be  brought  into  action. 

A.  W.  Zesiger,  bridge  engineer  of  Cuyahoga  County, 
who  is  responsible  for  the  design,  is  using  similar  earth- 
backed  abutments  in  three  other  bridges  which  the  county 
is  now  building — ou  South  Kinsman  Road,  Fenkell  Road 
and  Ridge  Road.    Tlie  conditions  in  the  four  cases  differ. 


The  Detroit-Superior  abutment,  taking  the  thrust  from 
a  75-ft.  arch,  is  in  hard  cla}',  and  back  of  it  the  ground 
ri.ses  on  a  hill  slope  20  ft.  or  more.  The  Fenkell  Road 
and  Ridge  Road  bridges  are  smaller,  and  their  abutment.^; 
rest  in  and  against  shale.  The  South  Kinsman  Road 
bridge,  106-ft.  span,  is  founded  in  sand  (called  quick- 
sand) and  has  but  little  rise  of  the  ground  behind  it;  and 


FIG.     2.     SHEETING     AND     BRACING     OF    ABUTMENT     PIT. 
DETROIT-SUPERIOR    VIADUCT,    EAST   ABUTMENT 

here  some  trouble  was  experienced  in  getting  the  abutment 
placed  solid  against  undisturbed  soil.  This  arch  and  two 
smaller  ones  are  three-hinged,  while  the  Detroit-Superior 
arch  has  no  hinges. 

The  design  of  the  Detroit-Superior  abutment  is  sliown 
by  Fig.  1.  The  structure  is  hollow;  the  arch  load  and 
thrust  pass  through  a  central  wall  to  the  bottom  slab  and 
by  the  aid  of  this  through  central  and  side  walls  to  the 
back  slab,  both  slabs  being  reinforced  to  distribute  their 
loads.  The  pressure  allowed  on  the  bottom  is  21/2  tons 
per  sq.ft.  (dead-load  only)  ;  the  pressure  against  the 
back  slab  is  about  half  this  amount.  The  keying  of  walls 
to  bottom  slab  is  obtained  by  inclined  rods  sloped  in 
opposite  directions  in  center  and  side  walls,  according  to 
the  manner  of  transmission  of  the  thrust. 

The  pit  in  which  the  abutment  is  built  was  excavated 
inside  a  tight  line  of  steel  sheeting  all  round,  with  two 
sets  of  raking  braces  between  front  and  back  lines,  set  as 
the  excavation  went  down,  to  prevent  any  give  of  the 
sheeting  and  hence  any  loosening  or  movement  of  the 
earth  backing.  When  the  pit  was  down  to  grade,  and  the 
bottom  approved,  the  4-ft.  bottom-slab  concrete  was  put 
in,  this  being  below  the  lower  braces  (Fig.  2).  After  it 
had  set,  the  lower  braces  were  taken  out  and  the  walls 
concreted;  the  upper  braces  were  not  removed  till  the 
finished  abutment  was  able  to  take  the  earth  pressure 
and  hold  the  sheeting  immovable.  The  back  line  of 
sheeting  is  left  in  the  ground.  By  this  procedure,  the  en- 
gineers of  the  bridge  believe  they  get  full  assurance  that 
the  abutment  is  in  direct  contact  (through  the  sheeting) 
with  undisturbed  earth  backing. 

AbutmilXT  in  Sand 

The  abutment  of  the  South  Kinsman  Road  bridge  is 
shown  by  Fig.  3.  The  general  principle  of  design  is  the 
same  as  that  represented  in  Fig.  1.  The  soil  is  running 
sand,  imt  satisfactory  abutment  action  was  expected  from 
it.  The  construction  work,  however,  is  said  to  have  let 
the  back  sheeting  yield  slightly,  so  that  some  caving  and 
running  took  place  behind  it,  and  the  main  requirement 
on  which  the  design  is  based  was  violated. 

The  county  engineers  solved  the  difficulty  by  increasing 
the  crowning  or  rise  of  the  arch  to  make  up  for  the 
probable  yielding  of  the  abutment  when  the  load  thrust 
came  against  it.  Their  best  judgment  was  that  the 
abutment  would  move  back  I/2  in.  to  1  in.,  which  would 
produce  a  settlement  of  .about  6  in.  at  the  crown  of  the 
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;irih.  The  centers  iiavo  tliereforc  been  set  for  an  excess 
ill  rise  of  9  in.,  allowinf;  for  50%  more  than  the  niaxinium 
expected  yielding;-.  Tiie  iiiiim's  are  expectt'd  to  take  up 
the  movement  withdiit    iiijiii'v   to  the  arch   riwj:. 

JIio'i'Hoi)  OK  J'lioi'oirrioxixii 
The  cahuhition  of  ])ressurc  distrilniticm  with  an  ahut- 
uieiit  of  the  type  illnstrated   is  niadr  in  r<iiisideration  of 
the  tart  that  the  ahutment  is  riu'id  and  will  tend  to  rotate 


an  abutment  is  not  dependent  upon  securing  greater  earth 
resistance  at  to])  tlian  at  hottom  of  hack  wall,  hut  will  tend 
111  niainlain  itself  hy  redistrihution  of  the  base  pressures. 


KiC.    3.     ARCH    AND    ABUTMENT.    SOUTH    KINSMAN    ROAD 
P.RIDGE.    CLEVELAND,    OHIO 

(Mpially  at  l>(itl(iin  ami  hack  fairs.  With  very  lirm  soil, 
tiie  elastic  conditions  of  the  hackinj;-  earth  may  he  tlie 
same  as  those  of  the  soil  under  the  hottom  slab,  so  that, 
as  sketched  in  Fiij.  4,  Condition  A,  the  slope  of  the  pres- 
sure diagram  should  be  the  same  for  back  and  bottom. 
In  this  case  the  overturning  moment  of  the  arch  thrust, 
referred  to  the  geometrical  center  of  the  rectangle,  will 
he  resisted  jointly  at  back  and  bottom,  in  ratio  of  the 
respective  section  moduli. 

Under  other  conditions,  when  the  soil  back  of  the 
abutment  has  less  resisting  power  near  the  top  than  near 
the  bottom,  the  elfect  of  the  alnitment  rotation  mav  not 


Condi-fion   B 
Re^is-ting  Momen-f- 
=  (m-tm')-(n+n') 

FICx.    4.     E.\RTH-PRESSURE    CONDITIONS  OF  ABUTMENT 

give  a  higher  pressv.re  at  the  top  than  at  the  bottom  edge 
of  the  back  wall.  But  when  this  occurs  the  distribution  of 
pressures  on  the  bottom  slab  will  automatically  change 
(see  Condition  B  in  Fig.  4)  to  s«ch  a  degree  that  the 
resisting  moment  of  the  base  pressures  is  equal  to  the  full 
overturning  moment  plus  any  moment  of  the  back  pres- 
sures in  the  same  direction.     Thus  the  stabilitv  of  such 
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II  may  be  of  interest  to  engineers  and  other  interested 
111  irrigation  to  know  that  there  has  been  assemi)led  in 
the  engineering  section  of  the  Washington  office  of  the 
IJeclamation  Service  a  library  of  over  500  volumes  of 
histories,  specifications,  engineering  investigations,  cost 
data,  etc.,  of  the  various  projects  under  construction  and 
being  operated  hy  the  Reclamation  Service.  Many  of 
Ihese  volumes  are  in  manuscript  and  often  illustrated 
Avith  photographs. 

This  library  describes  the  ]daiis  leading  u])  to  the  con- 
struction of  irrigation  works,  the  actual  construction,  the 
( ost  of  the  works,  the  settlement  of  jiroject  lands  and  o])er- 
ation  of  works.  Each  year  reports  are  compiled  by  ])ro- 
ject  managers  concerning  the  various  activities  on  the 
projects  during  the  calendar  year,  chapters  being  written 
by  each  person  in  responsible  charge  of  work,  covering 
such  subjects  as  clerical,  fiscal,  engineering,  construction, 
drainage,  operation  and  maintenance,  lands,  settlement, 
litigation,  health  and  sanitation,  etc.  All  volumes  as  far 
as  possible  are  arranged  alphabetically  by  state,  and  then 
by  project,  as  follows: 

Arizona,    Salt   Ri\er. 

Montana,  Huntley. 

Washington,  Yakima,  Sunnyside  unit. 

A  card  index  is  also  kept  of  volumes  and  contents. 

In  addition  to  these  "project  and  feature  histories'" 
tiles  are  kept  in  the  engineering  section  of  the  Washington 
oltice  of  the  printed  annual  reports  and  congressional 
hearings  having  to  do  with  the  Reclamaticni  Service, 
state  engineers'  reports,  state  cociperative  rejiorts,  water- 
su])ply  and  stream-How  bulletins  issued  by  the  (leological 
Survey,  hound  volumes  of  the  engineering  periodicals  and 
a  select  list  of  hooks  on  engineering  and  irrigation. 

As  an  aid  to  correspondence  and  in  order  to  comply  with 
requests  for  information  by  the  general  public,  a  file  is  also 
kept  in  the  engineering  section  of  price  lists  and  bulletins 
available  for  distribution,  and  also  a  .subject  file  of  infor- 
mation (principally  engineering)  which  it  is  thought 
would  be  of  interest.  This  file  is  indexed  under  about  50 
headings,  among  the  .subjects  being  the  following: 

Abutments  (standard  concrete — plans),  cement  (stand- 
ard specifications),  dams  (plans  and  specifications),  dams, 
rolling  (plans  and  specifications),  excavation  tables 
(handbook),  farm-unit  plats  (price  list),  flumes  (stand- 
ard plans),  gates,  high-pressure  (plans),  hydraulic  data 
(handbook),  irrigation  farming  (j)amphlets),  land-survey 
notes  (pamphlet),  maps  of  national  irrigation  projects, 
pipe  (wood-stave — plans  and  specifications),  retaining 
walls  (standard  plans),  sand-cement  manufacture  (data 
and  cost),  specifications  (irrigation  structures),  telephone 
lines  (cost  and  specifications),  valves  (balanced — specifi- 
cations and  plans),  water-power  development,  etc. 

An  index  list  of  all  engineering  articles  by  engineers  of 
the  Service  and  of  articles  on  the  work  of  the  Service  In- 
other  writers  is  maintained  and  published  at  intervals 
for  reference. 


♦From    "Reclamation    Record," 
September,    11(15. 


U.   S.    Reclamation    Service, 
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The  Library  of  the  EiiijineL'iing  Societic!;,  New  York 
City,  lias  begun  a  highly  commendable  work  in  compiling 
a  bibliography  of  etigineeriug  literature.  Of  the  need  of 
such  a  bibliography  there  is  no  question,  as  has  been  often 
noted  in  these  columns,  and  it  is  with  pleasure  that  we  are 
able  to  announce  the  publication  of  the  Library's  Biblio- 
graphical Contribution  No.  1,  entitled  ''Catalogue  on 
Technical  Periodicals  in  the  Libraries  of  the  City  of 
New  York  and  Vicinity,"  compiled  and  edited  by  the  as- 
sistant librarian,  Alice  Jane  Gates. 

Seven  libraries  are  included  in  this  catalog:  Colum- 
bia University,  Chemists'  Club,  American  Society  of  Civil 
Engineers,  Engineering  Societies,  New  York  Public  Li- 
brary, Plainfield  (N.  J.)  Public  Library  and  Stevens 
Institute  of  Technology. 

Scientific  and  engineering  periodicals  dating  back  to 
the  beginning  of  the  Transactions  of  the  Eoyal  Society 
of  London  in  1665  contain  a  great  share  of  the  original 
contributions  to  practical  science,  out  of  which  many 
tomes  have  been  Imilt,  and  to  the  searcher  of  historical 
lore  the.se  old  periodicals  are  mines  of  information.  The 
modern  periodicals,  of  course,  are  of  practical  everyday 
use,  and  this  bibliography  will  be  an  exceedingly  useful 
tool  in  the  office  of  any  engineer  who  has  access  to  one 
or  all  of  the  libraries  listed.  It  is  hoped  eventually  to 
extend  the  list  to  other  engineering  libraries  throughout 
the  country. 

The  book  has  128  pages  and  contains  about  2, GOO  en- 
tries, of  which  the  following  is  typical : 

Eeiairage  flectrique.     W.  Vol.  1-53.     September  1894-December 

1907.      Par.,   1S94-1907. 

Known   as   La   lumiere   electrique   from   April   lS79-August 

1894  and  1908  to  date. 

Tables   g§n6rales.      Vol.   1-10.      1S94-1S97   in  Vol.    10.      N.p., 

Tables  g^nfrales.     Vol.  1-25.      1894-1900.     Par.,   1902. 
E.   1-53;   N.  1-53;   CC.  1-21. 

It  is  published  by  the  Library  Board  of  the  United  En- 
gineering Society,  29  West  39th  St.,  New  York  City,  at 
the  price  of  ^2.50  in  paper  and  $3  in  cloth. 
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Sir — Some  amazing  statements  contained  in  11.  E. 
Longwell's  review  of  my  book  on  "Direct-Acting  Steam 
Pumps"  in  your  issue  of  Sept.  16,  1915,  should  not 
remain  unanswered.  The  opening  paragraph  was,  no 
doubt,  written  from  the  standpoint  of  a  centrifugal-pump 
man.  A  visit  to  our  shops  at  Harrison,  N.  J.,  will  con- 
vince anybody  that  the  direct-acting  pump  is  still  very 
much  alive  and  promises  to  be  with  us  for  some  time  to 
come.  It  supplies  a  field  that  the  centrifugal  pump  can 
never  hope  to  conquer. 

The  theory  always  follow.s  the  practice,  and  it  can  also 
be  said  that  no  such  theorv  of  the  steam  engine  as  is  now 


used  to  the  greatest  advantage  existed  in  the  mind  of 
Watt.  If  the  successors  did  follow  the  lead  of  the  pioneers 
blindl}',  the  writer  was  not  one  of  them.  He  early  recog- 
nized the  defects  of  the  rules  of  thumb  that  were  in  use 
for  calculating  sizes  and  duties  and  developed  rational 
methods  for  arriving  at  these  values. 

I  agree  with  the  statement  that  the  table  of  boiler-feed 
pumps  is  not  as  it  should  be.  The  ratio  should  be  uni- 
form or  should  decrease  (not  increase  as  was  printed)  in 
the  larger  sizes.  A  new  table  calculated  according  to  this 
idea  would,  however,  be  of  no  value.  The  table  as  given 
represents  the  sizes  in  actual  use.  H.  R.  Worthington 
often  said  that,  had  he  known  that  every  pump  builder 
in  the  country  was  going  to  copy  his  sizes,  he  would  have 
used  more  care  in  their  selection.  The  ratios  are  also 
influenced  largely  by  commercial  reasons  and  the  engineer 
is  often  defeated  by  the  sales  department. 

In  making  the  illustrations  for  single  pumps,  I  fol- 
lowed the  method  of  the  designer,  who  always  places 
piston  and  valves  in  a  central  position.  Much  may  be  said 
for  or  against  this  method. 

How  anybody  can  proclaim  the  tables  of  steam  forces 
of  doubtful  value  passes  my  conception.  The  constant 
demand  for  a  set  of  these  tables  proves  that  they  must  be 
of  value  to  somebody. 

The  remark  that  the  duty  of  a  direct-acting  steam 
pump  is  pretty  much  of  a  joke  is  also  beyond  me.  It  is 
certainly  no  Joke  to  the  pump  manufacturer,  who  must 
daily  guarantee  duties  for  "tiny  simple  pumps"  as  well 
as  for  large  pumps.  Frequently,  other  considerations 
than  the  saving  of  coal  demand  that  the  steam  consump- 
tion be  calculated  closely.  Foremost  of  all  is  the  boiler 
power,  since  the  boiler  must  be  large  enough  to  run  the 
tiny  pumps  as  well  as  the  large  ones.  This  chapter  is 
the  result  of  long  and  painstaking  research.  I  could  have 
filled  several  pages  of  the  book  with  actual  test  results, 
giving  those  usual  readings,  most  of  which  are  of  no 
value,  for  the  determination  of  the  duty  that  can  be 
guaranteed  on  some  other  engine  running  under  difl'erent 
conditions.  Numerous  tests  were  investigated  and  tabu- 
lated. From  these  the  average  losses  were  determined  and 
formulas  devised ;  the  tables  were  then  calculated  by  these 
formulas  and  have  so  far  proven  reliable.  In  the  light 
of  later  experience  they  may  be  recalculated,  and  any 
suggestions  are  welcome.  The  greatest  value  of  these 
tables  is  that  they  afford  a  means  to  the  manufacturer  to 
be  consi.stent  in  his  guaranties. 

F.  F.  Nickel. 

East  Orange.  N.  J..  Sept.  25.  1915. 


[Mr.  Longwell  submits  the  following  reply  to  Mr. 
Nickel's  letter.— Editor.] 

Sir — To  the  charge  of  being  a  "centrifugal-pump  man" 
I  respectfully  plead  not  guilty.  On  the  contrary,  a  good 
many  years  ago,  in  the  self-confidence  of  youth,  I  had  the 
temerity  to  believe  that  I  was  fairly  well  experienced  in 
the  design  and  construction  of  the  type  of  pump  that  is 
the  subject  of  .Mr.  Nickel'.s  book. 


October  21.  ini; 
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The  t;tatonu'ut  tliat  n  niMrliinc  "hiis  rcasi'd  to  he  of  iiiiuli 
general  interest  I'roni  an  engineering;  standpoint"  does 
not  necessarily  iiiii)ly  that  it  is  ooninicreially  dead.  The 
ordinary  slide-valve  throttling  engine  is  .'still  manufac- 
tured and  sold  extensively,  and  promi.ses  to  be  with  us 
tor  some  time  to  conu',  and  yet  no  one  would  seriously  con- 
tend tiiat  it  is  a  sul)jec-t  of  much  general  interest  from  an 
tiigineeriug  standpoint. 

When  a  devii'C  has  shown  no  material  development  in 
a  quarter  of  a  century,  and  admitted  inconsistencies  in 
its  design  have  remained  uncorrected,  we  may  fairly  re- 
gard it  as  something  that  the  jjublic  may  accept  as  a  use- 
ful— perhaps  indispensable — implement,  without  being 
interested  in  the  engineering  principles  involved. 

The  denumd  for  copies  of  the  tables  of  steam  forces 
is  hardly  a  proof  of  their  value.  Many  people  are  afflicted 
with  all-devouring  and  indiscriminating  appetites  for  data 
sheets  of  all  sorts,  irrespective  of  whether  they  will  in  any 
degree  contribute  to  their  welfare  or  happiness. 

Possibly  the  duty  of  an  engine  that  may  consume  from 
100  to  200  lb.  or  more  of  steam  per  horsepower-hour  is 
not  a  joke;  perhaps  it  is  a  tragedy.  It  may  be  that  the 
duty  tables  are  reliable,  in  spite  of  the  fact  that  they  ap- 
pear to  be  inconsistent  in  some  respects.  They  undoubt- 
edly I'epresent  a  great  deal  of  hard  work  on  the  part  of  the 
author.  In  dealing  with  efficiencies,  however,  it  is  usually 
more  satisfactory  to  give  a  reasonable  selection  of  actual 
tests,  with  the  essential  data,  so  that  the  reader  may  have 
some  opportunity  for  the  exercise  of  his  own  intelligence, 
and  not  have  to  undergo  the  humiliation  of  being  spoon- 
fed with  the  results  of  someone  else's  interpretation  and 
rationalization  of  the  tests.  As  the  author  states  in  his 
work  that  "the  duty  guaranteed  by  the  manufacturer  is 
not  the  everyday  duty,"  perhaps  a  few  examples  of  "every- 
day duties"  might  be  more  illuminating  than  a  larger 
number  of  estimated  duties.  It  is  hardly  flattering  to  the 
reader  to  suggest  that  it  is  useless  to  present  the  actual 
tests,  for  the  reasou  that  he  could  not  be  expected  to  make 
intelligent  use  of  them. 

Engineers  are  a  trifle  prone  to  give  too  much  weight 
to  thermal  efficiency  and  too  little  to  commercial  efficiency. 
These  two  efficiencies  are  not  always  compatible,  and  the 
former  may  often  be  sacrificed  with  advantage  in  favor  of 
the  latter.  The  direct-acting  steam  pump  is  a  striking  ex- 
ample of  an  engine  of  peculiai'ly  atrocious  thermal  effi- 
ciency, which  for  many  kinds  of  service  is  commercially 
efficient  to  a  degree  that,  as  yet,  has  not  been  equaled. 

I  trust  that  the  foregoing  paragraph  will  clear  me  of 
the  implication  that  my  contribution  to  your  issue  of 
Sept.  1(5  was  an  attack  on  an  important  industry,  mas- 
querading as  a  review  of  a  technical  book. 

H.  E.  Long  WELL. 

Xew  Haven,  Conn..  Oct.  5.  1915. 


Sir— The  article  by  R.  Fleming,  entitled  '-Faults  in 
T' rhnical  Literature,"  published  in  Engineering  News  of 
Sept.  16,  1915,  should  be  reprinted  in  the  various  li- 
brary publications,  as  the  question  of  faulty  technical 
literature  is  at  least  of  as  much  importance  to  the  li- 
brary as  to  the  engineer. 

Aside  from  the  priiue  importance  of  the  standard  of  a 
given  publication,  there  are  certain  other  fundamental 
facts  to  be  considered  when  a  library  purchases  a  techni- 


ciil  book.  The  sequence  of  importaiU'C  is  not  easily  de- 
termined. However,  as  a  library  exists  for  its  card  hold- 
ers and  other  users,  it  may  be  well  to  look  at  that  side 
of  file  qiu'stion  first. 

\  publication  is  bought  and  placed  on  the  shelves  of  a 
library  and  is  then  available  to  numerous  users;  whereas, 
when  put  in  the  library  of  an  engineer  the  use  of  the  .«ame 
jnihlication  rarely  extends  farther  than  to  the  engineer 
or  his  immediate  associates.  Take  as  a  concrete  ex- 
ample Ketchum's  recent  "The  Structural  Engineer's 
IIandl)ook."  This  Ixiok  has  already  gone  through  the 
hands  of  eleven  people  here,  and  twice  to  another  library 
wiu^re  still  other  persons  consulted  it.  While  without 
doubt  the  general  excellence  of  this  book  is  not  to  be  ques- 
tioned, the  fact  remains  that  if  formulas  are  incorrect 
the  number  of  chances  for  working  harm  are  multiplied 
every  time  the  book  leaves  the  lilu-ary  or  is  consulted 
within  the  library. 

Technical  books  depreciate  in  value  in  proportion  to 
the  importance  of  the  particular  branch  of  engineering 
treated,  or  its  future.  The  librarian  has  to  make  allow- 
ance for  this,  since  the  books  on  his  shelves  are  his  stock 
in  trade. 

Technical  journals  are  making  long  steps  in  the  matter 
of  guiding  the  would-be  purchaser  of  the  present-day 
publications.  The  librarian  looks  forward  to  a  still  more 
active  censorship  of  technical  productions.  Meanwhile 
he  agrees  with  Jlr.  Fleming  that  "technical  literature 
never  was  better  than  it  is  today." 

Kexxeth  C.  Walker, 
Head   Department   of   Technology. 

Public  Library,  Xew  Haven,  Conn.,  Sept.  23,  1915. 


Sir — My  attention  has  been  called  several  times  to  an 
error  in  the  correction  of  an  error  in  my  article,  "Faults 
of  Technical  Literature,"  appearing  in  Engineering  News 
of  Sept.  16,  page  548.  The  beam  of  the  "American  Civil 
Engineers'  Pocket  Book"  there  considered  is  fixed  at 
one  end,  supported  at  the  other  and  uniformly  loaded, 
instead  of  being  a  cantilever  beam  uniformly  loaded.  In 
the  formula  small  w  should  replace  large  11',  so  that  the 
correct  bcndinir  moment  should  read: 


M 


tQ^d 


The  ernu'  in  the  article  is  my  own  fault,  and  wjiile  I 
have  been  reminded  that  "people  in  glass  houses  must  not 
throw  stones,"  it  is  hoped  that  the  glass  will  at  an  early 
date  be  replaced  by  stone  walls. 

I>.  Flemixc, 
American  Bridge  Co. 
30  Cburcli  St.,  New  York,  Scj.t.  :50,  i:)15. 

[A  number  of  correspondents  have  called  attention  to 
the  error  which  Mr.  Fleming  acknowledges  in  the  fore- 
going letter.  Their  comments,  as  well  as  those  by  Mr. 
Walker  on  this  page,  reinforce  Mr.  Fleming's  remarks  in 
Engineering  News  of  Sept.  16  as  to  the  importance  of  ac- 
curacy in  technical  literature.  Some  of  the  letters  of 
correction  express  appreciation  of  the  difficulties  to  be 
met  by  both  authors  and  publishers  in  securing  accuracy — • 
a  difficulty  which  Mr.  Fleming  himself  pointed  out  in  his 
original  contribution,  but  which  only  those  who  have  ex- 
perienced it  to  their  ow^n  discomfiture  and  regret  can 
understand. — Editor.] 
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GRINDING  MACHINKKY— By  Ja>»es  J-  Guest  New  York: 
T  onenian.s  Green  &  Co.;  London:  Edward  ArViold.  Cloth. 
Gxn^  in.t   p'p     xi  +  444:    200    illustrations.      $4.20    net. 

There  have  been  many  good  teehnieal  books  publisheil 
in  this  count i-y  and  numy  poor  ones  published  abroad.  It 
is  yet  true  tiiat  foreign  technical  books  average  some- 
what higlier  in  useful  qualities  than  American  ones— at 
least  in  the  held  of  mechanical  engineering,  with  which 
the  reviewer  is  most  familiar.  The  book  under  review 
is  written  by  an  Englishman.  In  lack  of  padding,  breadth 
of  knowledge  and  originality  of  material  it  measures  up 
to  the  best  standards  of  technical  bookmaking. 

The  e.\ami)les  of  mechanism  and  methods  are  drawn 
freely  from  the  practice  of  England,  Germany  and  par- 
ticularly tlie  United  States,  so  that  it  is  not  handicapped 
for  American  use  by  its  foreign  origin. 

The  most  interesting  section  of  the  book  is  tiiat  m 
which  the  author  develops  his  theory  that  the  controllin.t;- 
factor  in  grinding  may  be  expressed  as 

-''^'^ 

in  which  V  is  the  surface  velocity  of  the  work,  D  and 
d  the  diameter  of  the  wheel  and  work  respectively,  and 
/  tlie  diametrical  reduction  of  the  cut.  When  this  factor 
falls  below  a  certain  amount  the  wheel  glazes.  When  it 
rises  above  a  certain  other,  large  amount,  the  wheel  disin- 
tegrates too  rapidly.  This  theory  leads  to  a  somewhat 
different  range  of  work  speeds  than  has  been  common  in 
most  shops,  but  the  writer  brings  good  evidence  to  prove 
that  the  theory  holds  good  in  practice. 

Machine  grinding  is  too  often  considered  a  matter  of 
mystery  and  blind  empiricism,  ilr.  Guest's  book  gives 
information  which  will  turn  much  of  the  grinding  man's 
mystery  into  clear  understanding. 

OFFICIAL  HANDBOOK  OF  THE  PANAMA  CANAL  1915— 
Washington.  D.  C:  Office  of  tlie  Isthmian  Canal  Commis- 
sion.    Paper;  6x9  in.;   pp.    5S;   illustrated. 

While  the  Panama  Canal  was  under  construction,  sev- 
eral editions  of  an  official  handbook  were  issued  for 
distribution  to  visitors  and  others,  giving  the  principal 
facts  of  popular  interest  concerning  the  canal.  These 
books  have  now  been  superseded  by  the  new  official  pub- 
lication, which  deals  with  the  completed  canal.  It  gives 
tables  of  distances  .saved  in  trade  routes  by  the  use  of  the 
canal,  describes  how  a  vessel  is  handled  through  the 
canal,  facilities  for  .shipping,  the  saving  in  cost  by  use  of 
the  canal,  the  manner  in  which  tolls  are  computed  and 
a  brief  description  of  some  of  the  principal  features  along 
the  line  of  the  canal.  An  interesting  comparison  is  given 
of  the  volume  of  freight  which  passed  through  the  canal 
in  the  first  year  of  its  operation  and  the  traffic  that  would 
be  required  on  a  railway  to  pass  the  same  amount  of 
freight.  The  average  freight-train  load  on  the  Panama 
K.llT  is  about  :i.'50  tons.  To  liave  carried  on  the  railway 
the  freight  that  passed  through  the  canal  last  year  would 
liave  required  the  dispatching  of  39  trains  a  day  through- 
out the  vear. 


•Manager,  Jones  &  Lanison  Machine  Co.,  Springfield,  Vt. 


Ainm©ricaiini  Travel  Elltuis4raitedl 

A  HISTORY  OF  TRAVEL  IN  AMERICA:  Showing  the  De- 
vt=lopment  of  Travel  and  Transportation  from  the  Crude 
Methods  of  the  Canoe  and  the  Dog-Sled  to  the  Highly 
orK.TUized  Railwav  Sy.'itt  ms  of  the  Present,  Together  with 
■A  Narrative  of  the  Human  Experiences  and  Changing 
Smial  Conditions  That  Accompanied  This  Economic  Con- 
quest of  the  Continent — Bv  Seymour  Dunbar.  (In  four 
volumes.)  Indianapolis.  Ind.;  The  Bobbs-Merrill  Co. 
Cloth:  6x9  in.;  pp.  1529;  400  illustrations  and  numerous 
colored   plates.      $10.  net. 

Save  for  the  illustrations  and  a  few  pages  of  te.xt, 
this  work  is  a  history  of  travel  rather  than  of  trans- 
portation methods.  Steamboat  navigation,  however,  is 
covered  fully  and  authoritatively  and  in  the  section  on 
early  railways  there  are  a  few  pages  on  track  construc- 
tion. The  details  of  railway  facilities  and  operating 
methods  gleaned  from  contemporary  literature  and  a 
host  of  interesting  illustrations  make  the  material  both 
interesting  and  valuable. 

The  part  that  trails,  roads,  rivers  and  canals  played 
ill  the  early  migrations  of  Americans  is  interestingly 
;iii(l  completely  told.  Although  the  early  travel  routes 
and  methods  of  travel  between  the  principal  points  of 
the  P]ast  are  described  in  some  detail,  the  main  theme  of 
the  history  is  the  steady  and  never-halting  e.xpafision 
of  the  population  to  the  westward.  Many  and  all  kinds 
of  books  have  been  written  of  this  remarkable  achieve- 
ment of  the  American  people,  but  this  history  concerns 
itself  mainly  with  personal  reminiscences  of  various 
jiioneers  and  some  account  of  the  vehicles  and  means  by 
which  they  accomplished  their  journeys — on  foot  over 
trails,  with  pack  trains,  wagon  trains,  stage  coach,  flat- 
boat,  keel-boat,  barge,  canal  boat,  steamboat  and  steam 
locomotive.  It  is  much  mote  than  a  hi.story  of  travel, 
for  it  deals  comprehensively  and  intimately  with  many 
phases  of  American  life  and  character  that  contributed 
materially  to  the  rapid  settlement  and  development  of  ;i 
great  continent. 

The  author  de-serves  great  credit  for  the  bibliography 
and  many  annotations  the  book  contains.  These,  with 
the  400  illustrations  reproduced  from  many  sources 
unavailable  to  the  general  reader,  make  the  four  volumes 
valuable  to  one  interested  in  engineering  history.  It  is 
regrettable,  however,  that  more  mention  is  not  made  of 
the  lives,  work  and  achievements  of  the  early  American 
engineers,  for  this  would  have  enchanced  its  value  to 
engineer  readers  without  detracting  at  all  from  its  in- 
terest to  the  general  public. 

SURVEYING  MANUAL:  A  Manual  of  Field  ^"''Offlce  Metliods 
for  the  Use  of  Students  m  Surveying— B>  V\illiam  >. 
Pence  M.  Am.  Soc.  C.  E..  Professor  of .  Ra'l^ay  ,15"^ineei - 
ing  University  of  V^'isconsin,  and.Milo,  -S.  I^etchum  M 
Am  S^oc.  C.  E..  Dean,  College  of  Engineering  and  Prof^sso, 
of  Civil  Engineering.  University  °t  Colorado.  Fou^^h 
Edition.  New  York  and  London:  McGraw-Hill  Book  Co., 
Inc.  Flexible  leather;  4x7  in.;  pp.  xiv  +  388,  illustiatea. 
$2,  net. 

This  is  the  fourth  edition  of  one  of  the  earliest  and 
best  student's  surveying  manuals.  The  authors  state 
that  the  book  has  been  revised,  nearly  all  the  cuts  re- 
drawn, tables  added  and  the  entire  te.xt  reset.  The  dis- 
tinguishing characteristics  of  the  book,  the  most  notalilc 
of  which,  perhaps,  is  the  great  variety  of  problems,  have 
been  retained.  The  many  pages  of  sample  field  notes 
and  the  clear-cut,  practical  directions  for  .solving  many 
of  the  problems  that  are  continually  occurring  in  every 
surveyor's  practice  have  made  this  manual  one  of  the 
most  popular  of  its  kind.  It  contains  a  great  many  kinks 
and  short  cuts  in  surveying  practice  that,  so  far  as  the 
reviewer  knows,  are  not  found  in  any  other  textbook. 
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h*i:vii:\vi';i)  iiY  l>nni;irr  K.  Hokton* 

MOTION  OF  LIQUIDS— By  Lieut. -Col.  R.  De  Villamll.  New 
York:  Spon  cfe  Chambeilain.  London;  E.  &  F.  N.  Spon. 
Ltd  Cloth;  6x9  in.;  pp.  xiv  +  210;  86  illustrations  and 
30  tables.     $2.50. 

This  is  not  a  treatise  on  the  flow  of  water  in  the  oi-ili- 
nary  sense.  It  docs  not  contain  the  usual  workiii.u-  Inr- 
niulas  tor  engineers,  nor  tables  ol'  eoetlieients,  frietion 
losses  or  the  like. 

The  book  is  dcdicatecl  to  Chevalier  Col.  W.  A.  Dubuat 
and  to  Col.  Duchemin.  De  Yillamil  states  that  Dubuat's 
work  is  unfortunately  much  neglected  and  that  Duehe- 
niin's  remarkable  book  on  the  "Laws  of  Resistance  of 
Fluids"  is  almost  unknown  in  England.  From  the  preface 
it  appears  that  part  of  Dubuat's  experimental  work  in 
hydraulics  has  not  been  generally  accepted,  for  the  reason 
that  it  was  thought  to  contain  an  inconsistency  known  as 
"Dubuat's  Paradox." 

Upon  reading  the  first  few  chapters  of  the  book,  one 
gets  the  impression  that  the  object  of  the  author  is  chiclly 
to  explain  the  so-called  "paradox"  of  Dubuat;  to  show 
that  it  is  consistent  with  the  principles  of  the  resistance 
of  motion  of  liquids  which  are  revealed  in  practice  in  a 
number  of  ways,  but  which  have  not  generally  been  recog- 
nized, and  that  therefore  it  is  not  a  paradox ;  and  also  to 
restore  to  Dubuat  the  full  measure  of  credit  as  an  experi- 
menter and  original  discoverer  to  which  he  is  properly 
entitled,  and  in  like  manner  to  introduce  in  English  the 
work  of  Duchemin,  who  repeated  Dubuat's  experiments 
50  years  later,  with  results  similar  to  those  obtained  by 
Dubuat.  On  further  reading  it  appears  that  the  attain- 
ment of  the  object  stated  does  not  cover  the  full  scope  of 
the  book.  The  author  says,  on  p.  114:  "Most  unfortun- 
ately, in  hydrodynamics  there  is  hardly  a  statement  which 
can  be  made  that  is  absolutely  true  in  all  cases."  De  Vil- 
lamil's  book  deals  with  the  exceptions,  he  having  set  forth 
the  established  principles  of  fluid  motion  in  his  previous 
work  entitled  "A.  B.  C.  of  Hydrodynamics."  In  dealing 
with  the  exceptional  occurrences  in  the  motion  of  fluids, 
the  whole  treatment  by  De  Villamil  centers  around  the 
question  of  the  difference  in  the  resistance  between  a  solid 
and  a  fluid  when  either  one  is  moving  relatively  to  the 
other,  according  as  the  fluid  is  static  or  not.  De  Villamil 
takes  the  position  that  there  is  a  difference  in  the  two 
cases  and  that  this  difference  is  due  to  the  existence  of 
internal  motion  other  than  inter-molecular  motion.  To 
begin  with,  he  defines  a  statical  liquid  as  distinguished 
from  one  that  is  nonstatical.  The  definition  he  gives, 
like  a  number  of  others  throughout  the  book,  seems  some- 
what labored  and  more  elementary  than  necessary  to  meet 
the  intelligence  of  the  class  of  readers  to  whom  De  Vil- 
lamil's  book  would  be  of  interest. 

Three  independent  branches  of  hydraulic  investigation 
have  grown  up  and  workers  in  one  field  know  but  little 
of  the  results  or  theories  used  in  the  other  two  fields. 
The  three  branches  include  hydrodynamics,  as  a  branch 
of  mathematical  physics,  naval  hydromechanics  and  ordi- 
nary engineering  hydraulics.  In  his  former  book  on  hydro- 
dynamics, De  Villamil  presented  in  clear  nonmathemati- 
cal  form  a  digest  and  correlation  of  the  results  attained 
by  investigators  of  similar  subjects  in  the  three  different 
fields,  and  viewing  the  subjects  from  different  angles. 


The  same  ])olicy  is  pursuc^d,  though  in  a  lesser  degree,  in 
the  present  work,  in  that  illustrations  and  formulas 
drawn  from  aerodynamics  are  sometimes  used  in  support 
of  De  V'illamil's  contentions  regarding  fluid  friction.  A 
mimber  of  illustrations  are  produced  in  support  of  the 
proposition  that,  with  some  limitations,  when  a  fluid  or 
lii|iiid  flows  alongside  a  nonwetted  solid  surface  eddies  are 
formed  between  the  licjuid  or  fluid  and  the  surface  and 
in  some  way  part  of  the  energy  of  position  used  to  gen- 
erate the  eddies  or  vortices  is  converted  back  into  energy 
of  motion  and  aids  to  increase  the  discharge  or  flow 
through  an  orifice,  or  to  reduce  the  friction  in  the  case 
of  motion  of  a  solid  in  a  liquid  or  fluid.  De  Villamil 
])oints  out  the  conditions  under  which  this  phenomenon 
may  occur,  and  since  it  was  first,  or  at  least  most  speci- 
fically, noticed  in  studies  of  the  resistance  to  the  motion 
of  solids  in  fluids,  it  ac(juircd  the  most  particularly  un- 
fortunate designation  of  negative  resistance. 

On  reading  the  preceding  statement  one  might  gain 
the  impression  that  De  A'illamil's  book  is  hypertechnical 
and  speculative.  That  is  not,  however,  the  ca.se,  except 
to  the  limited  degree  to  which  suggestions  and  hypotheses 
must  almost  invarialfiy  ])recede  the  formulation  of  a  true 
explanation  of  obscure  phenomena.  Quite  probably 
De  Villamil  has  been  over-enthusiastic  in  citing  illustra- 
tions of  the  occurrence  of  negative  resistance,  ,so  called. 
Some  of  the  illustrations  which  he  cites,  such  as  that  of 
corrasion  below  a  waterfall,  or  increase  in  discharge  of 
weirs  when  the  volume  of  air  underneath  the  nappe  is 
reduced  or  eliminated,  do  not  appear  to  the  writer  to  be 
ilhistrations  of  the  phenomenon  of  eddy  formation  which 
occasions  the  transfer  of  energy  described  as  negative  re- 
sistance, but  are  probably  due  to  entirely  different  causes. 
One  should  read  De  Villamil's  book  with  his  mind  open 
and  alert. 

De  Villamil  states  that  Eiabouchinsky  has  agreed  to 
repeat  both  Dubuat's  and  Duchemin's  experiments  at 
Koutchino.  One  feels  distinct  regret  that  this  had  not 
been  done  at  the  time  the  book  was  written  and  a  number 
of  other  simple  experiments  suggested  by  the  author  per- 
formed in  addition  thereto. 

There  are  many  books  which  give  the  data  of  fluid 
friction,  but  there  is  perhaps  none  which  goes  so  nearly 
to  the  foundation  of  explaining  the  causes  of  the  phenom- 
ena as  do  the  two  books  of  De  Villamil.  "Motion  of 
Fluids"  is  a  book  which  should  be  read  by  engineers  who 
wish  to  understand  as  well  as  to  know  the  facts  of  hydrau- 
lics. It  is  by  no  means  as  satisfying  a  book  as  its  pre- 
decessor on  hydrodynamics  and  leaves  one  with  the  feel- 
ing that  much  more  could  have  been  accomplished  with 
a  few  additional  experiments  and  more  mature  study. 

PURCHASING— By  C.  S.  Rindsfoos,  C.  E.,  President  nf  the 
United  States  Purchasing-  Corporation;  former  Secretary- 
Treasurer,  The  Foundation  Company.  New  York  and 
London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp. 
X  +  165.     $2,  net. 

The  personality  necessary  in  a  first-class  buyer  or 
salesman  cannot  be  acquired  by  reading  or  study.  The 
technique  of  buying  or  selling,  however,  can  be  learned. 
This  is  what  this  book  endeavors  to  teach.  The  chapter 
on  "Strategy"  is  of  especial  interest,  although  it 
portrays  those  methods  and  coups  which  are  well  known 
to  most  salesmen  and  buyers.  Although  written  from  the 
standpoint  of  the  purchaser,  the  seller  who  needs  to 
know  his  "enemy's"  methods  will  probably  recognize 
several  schemes  that  have  been  tried  on  him  in  the  past. 
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The  chapter  on  the  legal  aspects  of  purchasing  contains 
some  important  information.  The  book  should  appeal 
not  only  to  buyers  and  salesmen,  but  to  their  employers 
as  well. 
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delphia  under  ilayor  Blankenburg  than  one  would  wish 
to  see  in  municipal  reports  generally;  but  the  case  of 
"corrupt  and  contented"  Philadelphia  is  a  desperate  one, 
demandina'  radical  treatment. 


m 

DISPLAY  WINDOW  LKUITINC  AND  THE  CITY  BEAUTIFUL: 
Facts  and  New  Ittoas  for  !'rog!"essive  Merchants — By  F. 
Laurent  CJodinez,  Consulting  Lighting  Specialist;  Member, 
Jersey  City  Chamber  of  Commerce;  author  of  "The  Light- 
ing Book."  "What  Do  We  Know  About  Lighting?"  "Light 
on  Decoration,"  etc.  New  York:  The  Wm.  T.  Comstock 
Co.      Cloth;    6x9    in.;    pp.    222;    114    illustrations.      $2,    net. 

The  autiior  has  continued  in  a  new  volume  his  previous 
attacks  on  commercialized  illuminating  engineering  and 
"art"  as  exeniiilified  by  the  random  and  indiscriminate 
use  of  prismatic-glass  shades  and  globes.  In  spite  of  a 
general  iniyirovement  of  lighting  eifects  observable 
throughout  the  country,  there  is  much  left  to  be  cen- 
sureil- — as  this  book  shows  anyone  who  has  not  independ- 
ently ob.^erved  it. 

Great  white  ways  are  severely  condemned  as  glaring, 
unartistic  and  horribly  monotonous.  The  consequent  ar- 
gument is  to  ])lace  municii^al-lighting  problems  in  the 
hands  of  a  competent  group  of  architects  and  lighting 
specialists  (not  the  illuminating  engineers  who  have  as 
a  profession,  according  to  the  author,  become  commercial- 
izeil  and  gone  to  seed).  The  author  is  the  foe  of  glare  and 
garisbness,  particularly  in  store-display  lighting.  He 
would  conceal  his  light  sources  entirely  from  the  passerby 
and  induce  softness  of  illumination  through  opaque  dif- 
fuse sliades  and  reflectors  in  place  of  the  translucent-  or 
prismatic-glass  variety  which  has  become  so  popular.  A 
silver-backed  opalescent  glass  is  the  material  preferred. 

Separate  chapters  take  up  the  problems  peculiar  to  gas 
and  electric  lighting,  with  examples  of  each.  One  chap- 
ter is  de\oted  to  sign  lighting — giving  good  and  bad  ex- 
amples. 

In  a  chapter  on  color  attraction  the  author  pleads  for 
the  wider  use  of  amlier  filters  and  a  reduction  in  the 
use  of  white  light.  There  is  some  general  information  on 
various  color  effects  that  can  be  produced  easily  and 
economically. 

One  section  of  the  book  takes  up  in  interesting  fashion 
the  better  window-lighting  campaign  in  Jersey  City  car- 
ried out  under  the  author's  direction  by  the  Chamber  of 
Commerce  and  the  lighting  company  of  that  city. 


PLAIN  TALK:  Economies,  Gas  Works,  Pigeons,  Good  Roads, 
Sign  Boards,  Garbage.  City  Plan.  Graft,  Marketing,  Public 
Singing,  Drinking  Water,  Street  Cleaning,  Bridges,  Con- 
tracts, Band  Music,  Public  Utilities.  Street  Lighting. 
Water  Waste  and  Other  Things  of  General  Interest — A 
Report  by  Morris  Llewellyn  Cooke,  Director  of  the  De- 
partment of  Public  Works,  Philadelphia,  Penn.  Paper: 
6x9  in.;  pp.,  108;  illustrated.  Copies  may  be  had  without 
charge  on  application  to  Room  216,  City  Hall,  Phila- 
delphia. 

A  most  unusual  report — as  intended.  The  high  jioints 
in  the  work  of  the  year,  particularly  tho.se  most  likely 
to  appeal  to  the  intelligent  and  righteous  citizen,  are 
treated  interestingly.  At  the  same  time  a  general  idea 
of  the  work,  but  more  particularly  of  the  spirit  of  the 
work,  of  the  department  in  1914  and  the  two  earlier 
years  of  the  present  administration,  is  given.  For  com- 
prehensive details  of  the  year's  work  the  searcher  for 
information  will  turn  to  the  reports  of  the  several  liureaus 
of  the  department,  some  of  which  are  already  available  in 
separate  form.  The  present  report  goes  much  farther  in 
booming  the  administration  of  tlie  government  of  Phila- 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  wlio  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

THE   ABOLITION   OF  POVERTY— Bv   Edwin   Jennings.      New 
York   City    (142   West   S2nd   St.):   The   Author.      Paper,  5x7 
in.;  pp.   31.     25c. 
A  socio-religious  tract  by  a  civil  engineer. 

ALTERNATING-CITRRENT  WORK:  An  Introductory  Book 
for  Engineers  and  Students — By  W.  Perren  Maycock,  M. 
Inst.  E.  E.;  Consulting  Electrical  Engineer;  late  Tech- 
nical Editor  to  the  Westinghouse  Companies'  Publishing 
Department  in  Europe.  An  enlargement  of  and  an  im- 
provement upon  the  author's  former  work,  "The  Alter- 
nating-Current Circuit  and  Motor."  New  York:  The  Mac- 
millan  Co.  London:  Whittaker  &  Co.  Cloth;  5xS  in.;  pp. 
xxiii  -|-  415;  258  illustrations.  $2.25. 
ANNUAL  REPORT  OP  THE  TRAINING  SCHOOL  FOR  PUB- 
LIC SERVICE  1914-15— Conducted  by  the  Bureau  of  Mu- 
nicipal Research,  261  Broadway,  New  York  City.  Paper; 
6x9  in.;  pp.  30. 
BOSTON    STATISTICS,    1915— Boston,    Mass.:      City    Statistics 

Department.     Paper;  3x6  in.;   pp.  25. 
THE    CALLENDAR    STEAM    TABLES — By    H.    L.    Callendar, 
Professor    of   Physics    in    the    Imperial   College   of   Science 
and    Technology,    South    Kensington;    author    of   the    "The 
Pi-operties    of   Steam"      New   York;      Longmans,    Green    & 
Co.      London:       Edward    Arnold.      Cloth;    6x9    in.;    pp.    40. 
Steam  diagram   in   pocket.      SOc. 
CATSKILL  WATER  SUPPLY:     A  General  Description — Board 
of    Water    Supply    of    the    Citv    of    New    York,    Municipal 
Building,   New   York   City.      Paper;    6x9   in.;    pp.   39. 
A    new    and    uptodate    edition    of    a    handy    and    much    ap- 
preciated  description   of  this  great  engineering  work. 

CONCRETE   SEPTIC   TANKS   for   Farmhouses   and    Dwellings 
in  Small  Towns — Prepared  and  published  by  the  Universal 
Portland  Cement  Co.,  Chicago,   111.     Paper;  6x9   in.;  pp.  8; 
illustrated. 
Considering    its    size,    this    pamphlet    contains    much    mis- 
information   on    septic    tanks    as    means    of    sewage    treatment 
and    a    considerable    amount    of    useful    information    on    septic 
tanks,  filter  beds,  etc.,  as  structures.     Even  the  latter  is  likely 
to   mislead   when   put   in    the    hands  of   the   farmer  or   the   vil- 
lage   householder.      If   the    pamphlet    were    revised    by    a   com- 
petent sewage-works  engineer   it    might   promote  sound   rural 
sanitation,  as  well  as  the  sale  of  cement. 

CONFERENCE  OF  BUILDING  INSPECTORS  AND  BUILDING 
Ci  i.M.MI.^Sli  i,\'i:ii.«!  OF  THE  UNITED  STATES  AND  DO- 
MI.M'iX    i,v   CANADA,    Held    at    New   York    City,    May    14, 

nil.-       i;i :\vn.  N.   Y.    (1973  E.  14th  St.):      J.  G.  Needham. 

Official   StcTii.grapher.     Paper;    Sxll   in.;  pp.  115.     $4. 

THE  DEVELOPMENT  OF  THE  NEW  BEDFORD  WATER- 
SUPPLIES — By  Robert  C.  P.  Coggeshall.  Old  Dartmouth 
Historical  Sketches  No.  42  (being  the  proceedings  of  the 
Old  Dartmouth  Historical  Society,  held  in  its  building. 
Water  St.,  New  Bedford,  Mass.,  on  Apr.  19,  1915).  Paper; 
7x10  in.;  pp.  23. 
A    detailed    sketch,    covering    a    century    and    more,    by    the 

long-time    and    present    superintendent    of    the    New    Bedford 

water-works. 

DISPOSAL  OP  THE  SEWAGE  AND  PROTECTION  OF  THE 
WATER-SUPPLY  OF  CHICAGO.  ILL. — A  Report  to  the 
Chicago  Real  Estate  Board  by  George  .\.  Soper,  John  D. 
Watson  and  .Arthur  J.  Martin.  Chicago:  The  Board. 
Cloth;  6x9  in.;  pp.  212. 
The  main  conclusions  of  this  interesting  report  were  noted 

on    page    1169    of   "Engineering   News"    of   June   17,    1915.     The 

report  itself  has  only  now  become  available. 

EFFECTIVE  BUSINESS  LETTERS:  Their  Requirements  and 
Preparation,  with  Specific  Directions  for  the  Various 
Types  of  Letters  Commonly  Used  in  Business! — By  Edward 
Hall  Gardner.  Assistant  Professor  of  English  in  the  Uni- 
versity of  Wisconsin.  Cloth;  5x8  in.;  pp.  xii  -1-  376.  $2 
postpaid. 

THE  ELECTRIC  RAILWAY— By  A.  Morris  Buck,  Assistant 
Professor  of  Railway  Electrical  Engineering,  University 
of  Illinois.  New  York  and  London:  McGraw-Hill  Book 
Co.,  Inc.  Cloth;  6x9  in.;  pp.  xi  +  390;  193  illustrations. 
$3    net. 

ELEMENT.ARY  ALGEBRA — Bv  Florian  Cajori.  Colorado  Col- 
lege, and  Letitia  R.  Odell,  North  Side  High  School,  Den- 
ver (F'irst-Year  Course.)  New  York:  The  Macmillan 
Company.  Cloth;  5x8  in.;  pp.  vii  +  206;  37  illustrations. 
65c. 
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ELEMENTS  OF  RAILROAD  TRACK   AND  CONSTRUCTION— 
By  Winter  L.   Wilson,  Professor  of  Railroad   KnsineerinK, 
Lehigh   University.     Second  edition,    revised  and  enlarged. 
New  Yorlv:     John   Wilev  &  Sons,   Inc.     London:     Cliapnian 
*    Hall,    Ltd.      Cloth;    .ixS    in.;    pp.    vi    +    39B;    210    illustra- 
tions.     $2..'>(l    net. 
EX.4MPLES      IN      ALTEKNATINO    CURRENTS,     Vol.     I:     For 
Students    ami     linnineers — By    F.    E.    Austin,    Professor    of 
Civil    Enginieriiif;.    Thayer    School    of    Civil    Engineering, 
l>artmouth    College;    author    of    "How    to    Make    a    Trans- 
lormer    lor    Low    Pressures,"    "How    to    Design,    Make    and 
i'ii,i:ite      High-Pressure      Transformers,"      "Examples     in 
M;i;ii.  ti.sm."     Hanover,  N.  H.:     The  Author,  P.  O.  Box  411. 
I'l.  \ihle    leather;    5xS    in.;    pp.    223;    70    illustrations.      $2.40 
pu.^tpaid. 
FARM  WATER-SUPPLIES — Minnesota   State  Board  of  Health 
(Division   of   Sanitation),    Minneapolis,    Minn.      Paper;   (Jx9 
in.;  pp.  2;>;  illustrated. 
FIELD    ENC.INl'IEKINti:       .\     Handliook    of    the    Theory     and 
Practice  of  Kailwav  Siirveving.  Location  and  Construction 
^By  William   H,   Scarlcs.   iM.    .\ni.  Soc.  C.    10.      17th  edition, 
revised    and    enlarged    liy    William    H.    Searles    and    How- 
ard   Chapin    Ives,    Professor    of    Railroad    Engineering    in 
the    Worcester    Polytechnic    Institute.      New    York:      John 
Wilev  &  Sons,  Inc.     London:     Chapman  &   Hall,  Ltd.   Flex- 
ible  leather;    4x7   in.      Vol.   I,   text;   pp.   xvii    +    HOD;    14S   il- 
lustrations.     Vol.    II,    tables;   pp.   vi    -|-    323.      Bound   in   one 
volume.    $3    net;    bound    separately,    $2    net    each. 
THE    FLOW    OF    WATER    IN    IRRIGATION    CHANNELS— By 
Fred  C.   Scobey,   Irrigation   Engineer.      Bulletin  No.   194.   U. 
S.    Department    of  Agriculture.      Washington,    D.   C.    (Gov- 
ernment   Printing  Ofhi-e):      Superintendent  of  Documents. 
Paper;    6x9    in.;   pp.    «S;    illustrated.      25c. 
The   author  says   that    this   bulletin    is   based    on    field   tests 
made  for  the  purpose  of  determining  the  retardation  factor  in 
Kutter's  formula  under  the  various  conditions  found  in  prac- 
tice. 

GUIDEBOOK      OF      THE      WESTERN      UNITED      STATES — 
Washington.    D.    C. :    (Government    Printing    Office);      Su- 
perintendent   of   Documents.      Paper;    6x9    in.;    illustrated. 
Part    C:      The    Santa    Fe    Route,    with    a    Side    Trip    to    the 
Grand    Canyon    of    tlie    Colorado — Bv    N.    H.    Darton    and 
Others.     Bulletin  613.     Pp.  194.     Part  D:  The  Shasta  Route 
and  Coast  Line — By  J.  S.  Diller  and  Others.     Bulletin  614. 
Pp.    142. 
These  complete  the  set   of  four  volumes  of  the  guidebook. 
Parts  A  and   B,   covering   the   Northern    Pacific   and    the   Over- 
land Routes,  with  a  side  trip  to  Yellowstone  Park,  were  noted 
in    "Engineering    News"    of  Aug.    19,   1915,   p.    361.     The   parts 
are  $1  each. 

HANDBOOK  OF  MATHEMATICS  FOR  ENGINEERS — By  L.  A. 
Waterbury,  M.  Am.  Soc.  C.  E.;  Professor  of  Civil  Engi- 
neering, University  of  Arizona.  Second  edition.  New 
YORK  (29  West  .39th  St.):  Proceedings  for  1914.  Cloth; 
Hall,  Ltd.  Flexible  leather;  3x6  in.;  pp.  xii  -|-  213;  SO 
illustrations.      $1.50   net. 

lOAVA  STATE  DRAINAGE  ASSOCIATION:  Proceedings  of 
Annual  Meeting  Held  at  Webster  City.  la.,  Feo.  25  and 
26,  1915.  Ames.  la.:  M.  F.  P.  Costelloe,  Secretary.  Paper; 
6x9    in.;    pp.    111.      25c.    prepaid. 

THE  JOL^RNAL  OF  THE  IRON  AND  STEEL  INSTITUTE, 
Vol.  XCI — London  (28  Victoria  St.,  S.  W.):  George  C. 
Lloyd,   Secretary.     Cloth;    6x9   in.;  pp.   711. 

LOCATION  OP  IGNITION  SYSTEM  TROUBLES  MADE  EAST: 
A  Chart  Giving  a  Concise  Exposition  of  the  Common  De- 
rangements That  Interfere  with  Efficient  (Dperation  of 
Internal  Combustion  Motor  Ignition  S>stems — Arranged 
by  Victor  W.  Page,  author  of  "The  Modern  Gasoline  Auto- 
mobile." New  York:  The  Norman  W.  Henley  Publishing 
Co.      Paper;    22x34    in.    25c. 

MECHANICAL     DRAWING,     with     Special     Reference     to     the 

Needs  of  Mining  Students — By  Joseph  Husband,  Assoc.  M. 
Inst.  C.  E. ;  Head  of  the  Civil  Engineering  Department  of 
the  University  of  Sheffield.  New  York:  Longmans,  Green 
&  Co.  London:  Edward  Arnold.  Paper;  8x11  in.;  pp.  79; 
230  illustrations.     SOc.  net. 

THE  MODERN  AUTOMOBILE:  Its  Design,  Construction, 
Maintenance  and  Repair — B>"  Victor  W.  Page,  late  Tech- 
nical Editor  of  "The  Automobile  Journal,"  author  of  "The 
Modern  Gas  Tractor"  and  "Automobile  Questions  and 
Answers."  1916  Revised  Edition.  New  York:  The  Nor- 
man W.  Henley  Publishing  Co.  Cloth;  5x8  in.;  pp.  871;  575 
Illustrations  and  diagrams.     $2.50. 

THE  MLTNICIPAL  ENGINEERS  OF  THE  CITY  OF  NEW 
YORK.  (29  West  39th  St.):  Proceedings  for  1914.  Cloth; 
6x9   in.;   pp.    544. 

NEW  JERSEY  BOARD  OP  PUBLIC  UTILITY  COMMISSION- 
ERS (Trenton.  N.  J.) — Financial  and  Miscellaneous  Sta- 
tistics Compiled  from  the  Annual  Reports  Made  bv  Pub- 
lic  Utilities,    1913.      Paper;    6x9   in.;   pp.    400. 

PRINCIPLES  OF  DIRECT-CURRENT  MACHINE.S— Bv  Alex- 
ander S.  Langsdorf,  F.  Am.  Inst.  E.  E.,  Professor  of  Elec- 
trical Engineering  and  Dean  of  the  Schools  of  Engineer- 
ing and  Architecture,  Washington  University.  [Electrical 
Engineering  Texts].  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xxiii  -f-  404;  313 
illustrations.      $3    net. 

REPORT  OF  THE  SECOND  INTERSTATE  CONFERENCE 
(OP  AUSTRALIA)  ON  ARTESIAN  WATER,  1914 — Bris- 
bane: J.  E.  Slade,  Secretary.  Cardboard;  8x13  in.;  pp. 
295;    illustrated. 

REPORT    OF   THE   WATUPPA    PONDS    AND   QUEQUECHAN 
RIVER    COMMISSION    to    the    City    Council,    City    of    Pall 
River.    Mass..   Together  with    the    Report   of  Fav,   Spofford 
and   Thorndike.    Consulting   Engineers.      Pall    River:      The 
Commission.     Cloth;   6x9   in.;  pp.   203;  illustrated. 
An  interesting  and  suggestive   report   on   an   unusual   com- 
bined   water-works,    water-power,    condensing    water,    storm- 
water  and  sewage-disposal  project. 


RESULTS      OP     EXPERIMENTS     ON      SEWER     PIPE     AND 
DRAIN    TILE— By    E.    H.    Beckstrand,    Professor    of    Me- 
chanical   Engineering.      Bulletin   No.    7,    Utah    Engineering 
I'ixperimcnt    Station,    June,    1915.      Salt    Lake    City,    Utah: 
State    School    of    Mines,    University    of   Utah.      Paper;   6x9 
in.;   pp.   52;    illustrated. 
External  .iTid   internal  breaking  tests,  absorption  and  other 
tesl,'^,    in  I.I,     iK.iM    1  'I:;    to    1915,   chielly   on    clay   and   concrete 
tile    111.1         '.  I    |,i|,.    II, ,m  3  to  3(1  in.  In  diameter,  manufactured 

in    II  ill    iMil     I.I !■    states,  but   including  .some  large  36-  to 

6fl-in     1 1  iiii,,i ,  ,  ,1   , icte    pipe    made    in    Chicago. 

SlOVVAtiE  TREATMENT  EXPERIMENTAL  PLANT  IN 
BROOKLYN,  N.  Y.— By  (ieorge  T.  Hammond,  Engineer  in 
Charge  for  the  Department  of  Sewers,  Borough  of  Brook- 
lyn, New  York  City.  [Reprinted  from  the  Proceedings  of 
tlie  .American  Society  of  Municipal  Improvements.]  Paper; 
6x9    in.;    pp.    42;    31    illustrations. 

STANDARDS  OF  SERVICE  FOR  WATER  CoMPANI  ES— Es- 
tablished l)\-  the  State  Public  Utilities  Commission  of  Illi- 
nois.   SiniuKfield,    111.      Paper;    6x9    in.;    pp.    7. 

.STATISTICS  (IF  RAILWAY.S,  1904-1914,  UNITED  STATES — 
Wasliingtiin,  D.  C. :  Bureau  of  Railway  Economics.  Paper; 
pp.    "" 


STEAM-BOILER    EC<  )N(  )M 
Practice    of    Fuel     h^coi 
Builei-s— By     WiUiaiii 
Engineer's    Pocket-Lio( 
enlarged.     New   York: 


\':  A  Treatise  on  the  Theory  and 
lomy  in  the  Operation  of  Steam- 
Kent,  author  of  the  "Mechanical 
,k."  Second  edition,  revised  and 
John  Wiley  &  Sons,  Inc.  London: 
~" ■  717;  244 

-:.\M  r(iU-i:r,— By  W.  E.  Dalby,  M.  Inst.  C.  E..  London  Uni- 
\,i  I'  I'l'd-ssor  of  Engirii-ering  at  the  Citv  and  Guilds 
I  liiLj  111.  .  I  iiiu    College    of    tlie    Imperial    College    of   Science 

.111,1     'r-  I  I logy.       New    Yoi-k :     Longmans,    Green    &     Co. 

1.  Ml.ii  i:.iward  Arnold.  Cloth;  6x10  in.;  pp.  xvi  +  760; 
L':,ii  ihimi  inns.  $6  net. 
ni.V' il.i  ";ic  PAPERS.  UNITED  STATES  BUREAU  OF 
STA.\l>Ai;|iS — Washington,  D.  C.  (Government  Printing 
Ofiice):  .Superintendent  of  Documents.  Paper;  7x10  in.; 
illustrated. 

No.  44:  Investigation  of  the  Durability  of  Cement  Drain 
Tile  in  Alkali  Soils  ( PnnI  a  in  inir'  Br-snlts  nf  First 
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(!.    .M      Willii 


ope 


II.    .M,  1 


No. 


No. 


Nq. 


vestigation.s,  Iiciiartiaciil  of  At;  i  n  ull  ui  c .  L.  C.  Bebb, 
Engineer,  United  .State  Reclamation  Service,  and  L.  R. 
Ferguson,  Assistant  Secretary  of  the  Association  of 
American  Portland  Cement  Manufacturers.     Pp.  56. 

Value  of  the  High-Pressure  Steam  Test  of  Port- 
land Cements — By  R.  J.  Wig  and  H.  A.  Davis,  As- 
sistant  Engineer  Physicist.     Pp.   34. 

An  Air  Analyzer  for  Determining  the  Fineness 
of  Cement — By  J.  C.  Pearson,  Assistant  Physicist,  and 
W.  H.   Sligh,  Aid.     Pp.   74. 

;      Measurements    for    the    Household.       (Circular). 
Pp.    149. 

TELEPHONE  APPRAISAL  PRACTICE— Bv  J.  C.  Slippy, 
author  of  "Telephone  Cables"  and  "Appendix  A,  Tele- 
phone Construction-Methods  and  Costs."  Pittsburgh,  Penn. 
(428  Oliver  Building):  The  Author.  Cloth;  6x9  in.;  pp. 
97.  $4. 
A  TE.XTBOOK  ON  PRACTICAL  MATHEMATICS  FOR  AD- 
VANCED TECHNICAL  STUDENTS— By  H.  Leslie  Mann. 
Lecturer  in  Advanced  Practical  Mathematics,  The  Wool- 
wich Polytechnic.  New  York  and  London:  Longmanii, 
Green  &  Co.  Cloth;  6x9  in.;  pp.  xi  -|-  487;  149  illustra- 
tions. $2.10  net. 
TRAMWAY  TRACK  CONSTRUCTION  AND  MAINTENANCE— 
By  R.  Bickerstaft'e  Holt,  M.  I.  Mech.  E.,  Highways  and 
Permanent  Way  Engineer,  City  of  Leeds.  London:  Tram- 
way and  Railway  World  Offices.  Cloth;  6x10  in.;  pp.  xv 
-I-  249;  150  illustrations.  10/6. 
UNITED  STATES  BUREAU  OF  MINES— Washington,  D.  C. 
(Government  Printing  Office):  Superintendent  of  Docu- 
ments.    6x9  in. 

Rules    and    Regulations    for    Metal    Mines — By    W.    R.    In- 
galls,    James    Douglas,    J.    R.    Pinlay,    J.    Parke    Chan- 
ning    and    John     Hays    Hammond.      Bulletin    75.      Pp. 
296       Paper     35c 
United    States    Mining    Statutes    Annotated  —  By      J.      W. 
Thompson.      Part    I:      Sections   and    Statutes    Relating 
to  Metalliferous  and   Coal   Mining.      Pp.   860.      Part  II: 
Miscellaneous    Mining    .Subjects.      Pp.    1772.      Bulletin 
94.      Not    sold    separately.      Cloth.    $2.50. 
WATER-.SUPPLY    PAPERS,    UNITED    STATES   GEOLOGICAL 
SURVEY — Washington,    D.    C.    (Government    Printing    Of- 
fice):    Superintendent  of  Documents.     Paper;   6x9   in.;   il- 
lustrated. 
No.    332-B:     Surface   Water-Supplv   of  the   United   States, 

1912.  Part  XII:  North  Pacific  Drainage  Basins;  B. 
Snake  River  Basin — By  Nathan  C.  Grover,  Chief  Hy- 
draulic Engineer  and  G.  C.  Baldwin  and  F.  F.  Hen- 
shaw.    District   Engineers.      Pp.   277. 

No.    362-C:      Surface   Water-Supplv    of    the   United    States, 

1913.  Part  XII:  North  Pacific  Drainage  Basins;  C. 
Lower  Columbia  River  and  Roque,  Umpqua.  Wilson 
and  Nehalem  Rivers — By  Nathan  C.  Grover  and  F.  F. 
Henshaw.     Pp.  246. 

No.  371:     Equipment  for  Current-Meter  Gaging  Stations — 

By    G.    J.    Lyon.      Pp.    64. 
No..  375-P:      Conditions    Requiring    the   Use    of   Automatic 
Gages  in  Obtaining  Records  of  Steam  Flow — By  C.  H. 
Pierce.      Pp.    131-139. 
YEAR-BOOK    OP    THE    NEW    YORK    SOCIETY    OP    ARCHI- 
TECTS—.New    York    City     (366    Fifth    Ave.):      William    T. 
Towner.   Secretary.     Flexible  leather;   6x9  in.;  pp.     241.   $5. 
Besides    matter    pertaining    to    the    society    itself   and    some 
New  York  directory  features  and  building  statistics,  the  bulk 
Of    this    volume    consists    of    the    building    code    of    New    York 
City,    the    tenement-house    law    applicable    to    first-class    cities 
in    New    York    State    and    the    state    labor    law,    applicable    to 
factories   and   mercantile   establishments. 
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ValtiBgvdioEa  Woipfe 

liv  liOJ{i:iiT  E.  Klotz* 

In  conipiliiig  data  for  valuations  of  physical  property 
the  custom  of  assembling  all  details  on  one  sheet  has 
resulted  in  the  use  of  slieets  of  such  large  size  that  in 
some  cases  two  men  are  engaged  in  assembling  the  sta- 
tistics on  one  sheet  at  one  time.  These  sheets  are  awk- 
ward for  both  compilers  and  users,  owing  to  the  space 
required  in  handling  and  the  difficulty  of  tracing  items 
far  removed  from  their  identifications. 

In.  compiling  a  track  and  roadway  valuation  for  an 
electric  railway  in  New  York  City  during  the  latter  part 
of  1914  and  the  early  part  of  1915  I  found  that  a  single 
sheet   sufficiently    large    to   accommodate   the    necessary 


DATA  SHEET  ARRANGED  IX  BOOK  Fi  iRil 

details  would  prove  inconveniently  large  both  in  assem- 
bling the  data  and  in  referring  to  them  in  connection  with 
the  litigation  for  which  the  valuation  was  required.  After 
some  consideration  of  various  schemes,  I  finally  deter- 
mined on  a  sheet  made  into  book  form,  as  shown  in  a 
general  way  in  the  accomjianying  sketch.  This  proved 
to  be  a  very  satisfactory  form  for  the  compiler,  and  it 
received  the  distinct  ajjproval  of  the  counsel. 

As  may  be  seen  from  the  illustration,  the  book  consists 
of  a  first,  or  bottom,  sheet  sufficiently  wider  than  the 
remaining  sheets  to  provide,  to  their  left,  a  space  for  the 
section  designations,  which  will  remain  exposed  when  all 
the  sheets  are  closed.  The  portion  of  this  sheet  covered 
by  the  others  is  identical  with  them  in  form,  and  is  used 
for  data  in  the  regular  manner.  Thus  in  a  typical  book 
the  first  sheet  of  a  railway-track  valuation  will  contain 
the  section  designations  on  the  left-hand  portion  and  the 
data  for  tram  rails  on  the  right.  The  second  sheet  will 
have  the  data  for  ties ;  the  third,  that  for  pavement,  and 
so  on.     The  uppermost  sheet  gives  a  recapitulation. 

While  it  may  at  first  glance  appear  that  this  book  would 
have  a  more  uniform  ai)pearance  were  all  the  sheets  iden- 

•111  West  49th  St.,  Ntw  Tork  City. 


tiial  and  the  designations  repeated  on  each,  the  advantage 
of  being  able  to  retain  a  certain  designation  on  a  single 
sheet  and  at  the  same  time  refer,  within  easy  reach,  to 
any  required  data,  more  than  offsets  the  esthetic  short- 
comings. Those  who  have  used  this  book,  while  they  have 
invariably  commented  at  first  upon  its  apparent  "left- 
handedness,"  have  found  it  so  extremely  convenient  that 
I  can  recommend  its  adoption  by  others  who  may  be  oc- 
cupied with  the  presentation  of  data  or  statistics. 


Le^staraimfi 
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Pleasuring  sand  and  stone  for  concrete  at  the  time 
it  is  loaded  into  wheelbarrows  at  the  storage  pile  by 
the  use  of  2-cu.ft.  measuring-boxes  is  called  for  in  the 
specifications  of  the  Coleman  du  Pont  Road  now  being 
built  in  Delaware.     The  specifications  are  as  follows: 

Great  stress  will  be  laid  on  the  method  of  measuring  the 
materials  used  in  the  concrete.  It  will  not  be  allowed  to 
measure  the  materials  in  ordinary  wheelbarrows  unless  each 
load  is  struck  perfectly  smooth  with  a  straight-edge.  This 
is  to  insure  perfect  proportions  in  the  concrete.  Contractors 
shall  use  measuring-boxes  or  other  similar  device  if  so  ordered 
by  the   engineer. 

The  engineer  so  ordered. 

Bottomless  boxes  or  frames  are  placed  in  a  flat-bot- 
tomed wheelbarrow^  and  filled  with  sand  or  stone.     The 


LOADING   WHEELBARROW   WITH   CRUSHED   STONE    AND 
MEASURING  LOAD  AT  SAME  TIME 

frame  is  then  lifted  up  and  the  whecUwirrow  wheeled  to 
the  mixer.  In  the  accompanying  view  the  boxes  are 
being  used  to  measure  stone. 

At  first  the  contractors  did  not  favor  the  boxes,  but 
now,  according  to  Charles  Uphani,  chief  engineer  of  the 
Coleman  du  Pont  Road,  Inc.,  they  swear  by  them.  A 
boxful  does  not  overload  the  wheelbarrow. 
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Affa  ESecttiTBC  Osfa^llniie  E^scavates 
<&0,000  Yd.  iia  m  Days 

Fast  work  \v:is  ilmii'  liy  the  o|iL'rator.-;  ol'  a  IV-'ry^l- 
electric  dragline  excavator  on  the  drainage  work  ol'  the 
l>oise  project,  under  way  hy  the  Keclaniation  Service. 
The  Reclamation  Record  tor  Octoher  pulilishes  (he  l\)llow- 
iiig  data  furnished  by  J.  L.  Bnrkholder,  assistant  engi- 
neer: 

The  maohiiit'  was  operated  from  noun  on  Aug.  14  ooiitlnu- 
misly  to  the  end  of  the  month,  and  appi'o.^Oiiatf ly  three- 
"luarters  of  the  length  e.xcavated  was  in  liard  material  which 
had  to  be  blasted,  600  lb.  of  dynamite  being  used  during  the 
period.  The  dirt  was  moved  at  an  average  rate  of  two  buckets 
prr  minute,  or  2.3  cu.yd.  per  min.  Counting  the  time  actuall.v 
spent  in  digging,  the  rate  was  3  yd.  per  min. 

RECORD  ON  Ui-YD.  ELECTRIC   DRAGLINE 

Average 
Number  of  Cubic 
Amount  Excavated         Yards  Excavated 
Per 
Operator  Lin.Ft.        Cu.Yd.         Per  Hr.        Shift 

Martin    3.150  22.617.5  185.8  1,256.5 

Gibson    2,680  19,787.7  175.9  1.164.0 

Wirth    2,080  16,184.3  173.6  1.135.7 

Total    and    average...      7,910  58,589.5  178.9  1,189.6 

MACHINE  EFFICIENCY 

Hr.  Percent. 

Digging    327:30  77.3 

Mechanical    repairs 58:30  13. S 

Electrical    repairs 24:30  5.S 

Moving    12:45  3.0 

Blasting    0:45  0.2 

Total    424:00  100.0 

There  were  -lyi^  shifts.  The  record  run  per  shift  was 
1,.3S3  cu.yd. 


Kv  George  II.  Eiiiilinc* 

A  pipe  railing  with  conc-rete  jiosts  was  enijiloyed  on 
two  100-ft.  single-span  concrete-arch  bridges  which  were 
built  across  Honey  Creek  in  Seneca  County,  Ohio,  during 
the  past  siiniincr.  As  the  bridges  were  to  be  located 
some  miles  distant  from  any  city,  it  was  deemed  inad- 
visable to  build  an  expensive  all-concrete  railing.  On 
the  other  hand,  it  was  not  desired  to  give  the  bridges  a 
cheap  appearance  by  using  the  ordinary  pipe  railing. 

Before  setting  the  post  forms  the  two  lines  of  3-in. 
wrought-irou  pipe  were  screwed  together,  lengths  being 

•Deputy   County   Surveyor.   Tiffin.   Ohio. 


selected  so  that  the  sleeves  would  not  come  within  any 
posts.  The  pipe  was  then  painted  with  two  coats  of 
red  lead  and  raw  linseed  oil,  the  second  coat  containing 
sulHcient  graphite  to  give  a  brown  tint.  When  the  paint 
was  dry  the  pipe  was  iuca.sed  in  the  forms  for  the  po,sts. 
These  were  built  in  halves  and  when  the  pipe  was  raised  to 
tiie  proper  height  the  halves  would  slip  together,  in  which 
])osition  they  were  secured  by  two  wooden  straps  running 
entirely  around  the  Conn.  Where  the  pipe  passed  through 
the  form  it  was  wrapped  with  two  layers  ol'  asphalt  paper. 
Concrete  (l:2:;j)  was  then  pourcil.  After  the  forms 
were  removed  the  posts  were  rubbed  down  with  carbor- 
r.iidnm  blocks. 

This  railing  is  inexpensive,  strong  and  presents  a 
pleasing  appearance.  Connecting  the  pipes  together 
before  placing  them  in  position  produces  a  good  align- 
ment throughout.  The  asjihalt-paper  separators  between 
pipe  and  concrete  allow  the  pipe  to  contract  or  expand 
independently  of  the  posts.  At  the  same  time  the  pipe 
is  held  firmly  in  position.  The  pipe  works  back  and  forth 
through  the  end  posts  in  moderate  summer  weather. 

The  writer  in  conjunction  with  Charles  J.  Peter.s, 
County  Surveyor,  designed  the  bridges  and  railing.  The 
contractor  for  the  work  was  the  Burke  Construction  Co., 
Newcastle,  Ind. 

C&mcirete  Cost  CoBBapuatSsa^  Clhiart 

A  chart  from  which  tlie  cost  of  a  cubic  yard  of  concrete 
may  lie  readily  trai-cd  for  diti'erent  variations  in  mix  and 

SAND 

f?50   I mo' 


GENERAL  APPEARANCE  OF  CONTINUOUS-PIPE   RAILING 


CHART   FOR   COMPUTING   COST   OP    CUBIC   YARDS   OF 

CONCRETE 

Devised  by  A.  P.  Hoover 

cost  of  material  has  been  prepared  by  A.  P.  Hoover,  engi- 
neer with  the  John  W.  Ferguson  Co.',  building  contractor, 
I'atcrson,  X.  J. 
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On  this  chart  (reproduocd  herewith)  will  ho  found  a 
schedule  of  prices  for  stone,  cement  and  sand,  in  addition 
to  the  figures  given  for  the  cubic  yard  nnder  each  of  the 
three  mixes.  Assuming  stone  at  $1.90  per  cu.yd.,  sand  at 
$1  per  cu.yd.  and  cement  at  $1.40  per  bbl.,  the  procedure 
is  as  follows : 

Follow  the  horizontal  line  representing  $1.90  for  stone 
until  it  intersects  the  diagonal  line  representing  $1  for 
sand.  From  this  point  proceed  vertically  until  reaching 
the  diagonal  line  representing  $1.40  for  cement.  If  the 
mix  is  1 :  2% :  5,  it  will  be  found  that  the  material  cost 
of  a  cubic  yard  is  $4.04.  Similarly,  for  a  1 :  2 :  4  mix  the 
cost  wonld'be  $4.32.    For  1 :  ;5 :  fi  the  cost  would  be  $3.84. 

Such  a  result  may  be  obtained  very  quickly  after  a  little 
experience,  and  in  the  original  chart,  which  is  12x18  in., 
the  accuracy  may  be  depended  on  within  about  1  per  cent. 


On  the  bridge  now  under  construction  across  the  har- 
bor at  Portland,  JIaine,  the  conduit  manholes  are  built  as 
oxcrhanijinij  boxo  tied  into  the  curb-line  or  outer  main 


down  in  sections  and  are  again  .set  up  as  before  for  use 
on  the  next  manhole. 

The  bridge  is  under  the  supervision  of  J.  E.  Worcester 
&  Co.,  Engineers,  Boston,  Mass.,  and  the  superstructure  is 
being  built  ])y  the  T.  Stuart  &  Sou  Co.,  Newton,  Mass. 

EccesaSipac  Inleel  Joasatt  of  IRoof 

TiPtuisss  S©Itisti©ira  of  FiroIblleBia 

By  Edwakd  H.  Eockwell* 

The  article  of  E.  Godfrey,  entitled  "Moments  at  Eccen- 
tric Heel  Joint  of  Eoof  Truss,"  in  Engineering  News  of 
Aug.  26,  1915,  deals  with  an  important  principle  in  struc- 
tural design,  as  indeed  is  stated  in  the  article  itself,  but 
a  careful  examination  shows  errors  of  large  magnitude, 
the  moments  stated  being  only  about  one-half  the  actiia' 
ones  in  the  chord  members.  In  fact  the  method  proposed 
does  not  seem  to  possess  the  finality  and  exactness  one  is 
led  to  expect  from  the  comments  on  other  solutions. 

Fig.  1  herewith  is  the  same  as  given  in  the  prior  article, 
except  that  the  dotted  member  EB  has  been  added.    Mr. 


FIG.    1.  FORM   FOR   SUSPENDED   MANHOLE   IN   PLACE 
ON  GROUND 

girder  below  the  bracketed  sidewalk  and  additionally  sup- 
ported by  a  bracket,  the  reinforcement  of  which  also  ties 
into  that  of  the  girder.  Fig.  2  shows  one  of  these  man- 
holes after  completion. 

The  forms  for  these  manholes  are  put  together  in  one 
piece  on  the  ground  and  the  reinforcement  is  all  wired 
into  place  before  the  form  is  lifted  into  place  on  the 
bridge  and  there  joined  to  the  formwork  for  the  bridge 
proper.     After  the  concrete  has  set  the  forms  are  taken 


FIG.  2.    PART  OF  PORTLAND  BRIDGE,  SHOWING 
SUSPENDED   MANHOLE 

Godfrey  computes  the  stress  in  ED  by  an  equation  that 
implies  the  presence  of  EB.  He  states  that  in  the 
graphical  construction  an  assumed  member  BE  or  DF 
could  be  used,  but  that  such  a  construction  would  give 
incorrect  stresses.  This  is  quite  true,  and  since  he  has 
implied  the  use  of  EB  his  results  are  also  incorrect.  If 
the  use  of  EB  is  not  assumed  in  computing  ED,  then  the 
figure  EDBF  is  assumed  to  be  a  solid  beam  with  web,  in 

•Professor  of  Structural   Engineering,  Tufts  College,  Mass. 
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whicli  case  again  the  sjtross  computed  lor  EI^  is  incorrect 

I'or  every  point  in  ED  exce])t  at  A',  since  taking  moments 

al)oiit  any  point  in  FB  except  B  gives  a  ditt'erent  result. 

Tiie  expression  in  that  article  for  shear  in  member  ED, 

R  (J  —  «)...     ^,  ,         ,.        ,  ,.     , 

— ^^— ^ -,  IS  simiHv  the  value  ol  such  a  vertical  com- 

b 

resulting  stress  exactly 

it  ED  i)rovided  EB  is  in 


ponent  in  ED  as  will   make  tin 
(dincident  with  the  iicnli-al  axis 

the  frame.     The  difference  R  - 


R  [b  —  a)        Ru   . 

b =  -f   '' 

simply  the  amount  of  shear  taken  by  the  member  EB. 
Mr.  (iodfrey  supposes  he  has  not  u.sed  EB  and  tlierefore 


divides  the  shear 


Ra 


between  the  chords  according  to  a 


law  discussed  in  what  follows,  computing  M  from  thcsu 
shears.  Let  us  consider  what  happens  to  his  solution  il' 
EB  is  ab.sent.     The  stress  in  FB  must  now  equal   the 

R  (b  —  a) 


horizontal 


ponent  of  ED.  or 


DB 


mU'v 


that  ^H  =  0.  Fig.  2  represents  a  free  body  subjected  to 
the  forces  as  given  in  the  article;  D'  and  B'  are  the  middle 
points  of  the  chords  in  the  portion  I.,  and  by  the  assump- 
tion of  equal  rigitlity  of  joints  E,  D,  F  and  B  are  points 

of  contraflexure ;  -j-  equals  the  sum  of  the  vertical  forces 

at  D'  and  B',  which  are  assumed  to  cause  moments  in  the 
chords.  The  equations  -V  =  0  and  -ff  =  0  are  both 
satisfied.  But  the  equation  -M  :=  0  is  not  satisfied: 
Taking  moments  about  E. 

clockiri.se  moment  =  — ;-  (  -'  -f  c 


and  since 


anii-clovln'n 
EF       H 


limine  lit  = 


b 
R  {b 


«) 


DB 


DB 


Ra 


anti-dork  wise  inoinenf  —  —j-  {b 


XEF, 


a) 


and  the   ratio   between  the  clockwise  and  anti-clockwise 
moments  equals 


which  when  c  is  very  small  approaches  the  value  %, 
whereas  it  ought  of  course  to  equal  unity.  In  other 
words,  the  heel  joint  is  not  in  equilibrium,  and  if  this 
solution  is  properly  corrected  the  resulting  moments  in 
the  chords  will  be  nearly  twice  the  amounts  given. 

Distribution  of  Moment  Bi:twken  Chords 

Let  Fig.  3  represent  a  joint  of  three  members  subjected 
to  a  moment  caused  by  imperfect  articulation  of  the 
members. 

The  change  of  slope  a  is  the  same  for  all  three  members, 
and  if  the  adjoining  truss  joints  are  of  equal  rigidity,  then 
the  points  of  contraflexure  are  at  the  midpoints  of  the 
members.    Also,  for  small  values  of  a 

•        -      -  ^1    -  A  -  A 

Stn  a   —    a   —  ^  —  ^  —   ^ 

2    '  1  2   '  ■,'  2   '  3 

The  true  resultant  stresses  on  the  joint  members  all  meet 
at  some  point  to  be  determined,  and  these  lines  of  stress 
must  pass  through  the  respective  points  of  contraflexure, 
at  which  points  there  will  be  forces  P^,  P.,,  etc.,  normal 


to  the  members  which  when   combined  with   the  longi- 
tudinal stresses  <S\,  S.,,  etc.,  make  the  true  stresses  F^,  F,^, 

/•'.,.  etc. 


Mil. 

■SjEI,    '     '' 


•6  EI, 


-,  etc. 


FIGS.  1  TO  3.     DIAGRAMS  OF  ECCENTRIC  HEEL  JOINT 

Substitutino-  the  various  values  of  A, 


PAh 


P. 


i.,V 


■6£I, 


■=© 


3  £J, 


o  El, 


But  the  moments  in  the  members  are  M^  =  y^  P^  1^. 
M.,  =  1/2  P.,  I.,,  etc.     Substituting  again. 


■''^i 


M^i 


M  ^ 


Thus  J/,  =  G  Ea 


:]ET^       SET,      SEI^ 


The  coefficient  6  E  a  is  constant  for  all  values  of  M 
in  the  members  at  any  joint,  hence 

In  this  case  therefore  moments  are  to  each  other  as  the 


M,:M,:  JR 


quantities-;,  and  not  (as  stated  by  Jlr.  Godfrey)   as  the 

quantities  r-.  He  obtains  the  latter  expression  by  assum- 
ing moments  to  vary  inversely  as  deflections,  which  i:i 
untrue. 

Solution  of  Problem,  P.vrtly  Graphical 
The  best  solution  of  this  and  similar  problems  is  based 
upon  the  principle  that,  however  eccentric  the  members  of 
a  joint  may  be,  the  actual  resultant  stresses  themselves  at 
any  joint  always  meet  in  a  point;  otherwise  the  joint  is 
not  in  equilibrium.  When  these  true  lines  of  stress  are 
located  the  direct  longitudinal  stresses  and  the  moments 
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are  as  easily  (lotormined  as  for  an  arcli-riiic  I'rom  its  line 
ol'  pressure. 

By  the  assuin|itions  of  tliis  ]iroblein  the  sup])ort  takes 
no  moment,  and  therefore  tlie  point  wliere  the  true  lines 
of  stress  interseet  is  on  a  vertical  line  RF  through  the 


Jlaiae 


aaiiry 


qj^IpsiaeiEaft 


FIG.    4.    SOLUTION  OF   PROBLEM   OF    ECCENTRIC   HEEL 
JOINT 

reaction.    The  moment,  \vhose  amount  is  as  yet  unknown, 
divides  between  the  chords,  whose  horizontal  components 
of  stress  are  equal.     Since  M^  =  hor.  comp.  of  F^  X  ^i, 
and  M„  =  hor.  comp.  of  F.,  X  f-, 
"    a" 

^  =  '^  =  A  =  AZa 

M.^       e,       7j       I  J, 

111  wliicli  (',  and  e.,  are  measured  vertically  along  EF  from 
the  chord  axes  and  e,  +  fa  =  1'^^-  In  Fig.  -ia,  EF  is 
therefore  divided  in  the  given  ratio  and  the  point  0  is 
the  point  at  which  the  actual  stres.ses  meet. 

For  the  assumption  of  equal  rigidity  in  all  the  different 
truss  joints,  lines  OD'  and  OB'  are  the  true  lines  of  stress, 
whose  values  are  shown  as  7^^  and  F.^  in  Fig.  4b.  The 
direct  longitudinal  stresses  are  iS'j  and  jS',.  The  shears  at 
points  of  coutraflexure  are  P^  and  P„.  The  moment  dia- 
gram for  niember  ED  is  ED'O,  in  which  the  moment  at 
any  point  x  from  E  equals  F-^d  or  Hd^.  If  lines  of  stress 
are  assumed  to  pass  through  D  and  B  (when  these  joints 
have  no  rigidity),  then  F^  and  F^  in  Fig.  4b,  now  drawn 
parallel  to  OD  and  OB,  are  the  true  stresses. 

l>raflHinun*fi  KraMlne  Knife — A  rather  clever  and  efficient 
little  scratoher  for  the  diaftsman's  use  can  be  made  frum  an 
old  safety-razor  blade  and  a  5-  or  6-in.  piece  of  Vs-in.  copper 
wire.  The  wire  should  be  split  longitudinally  for  about  Vs  in- 
by  a  jeweler's  hacksaw,  and  a  portion  of  the  blade  soldered 
into  position  in  this  slit,  using:  a  small  blowpipe  with  a  candb- 
as  source  of  heat,  or  a  blue  gas  flame.  Any  soft  solder  anil 
its  appropriate  flux,  as  muriatic  acid  and  tin,  will  work,  but 
the  most  convenient  flux  and  solder  is  "Solderall,"  which  i' 
a  pure  tin,  finely  ground,  mixed  with  flux  and  put  up  in 
tubes  ready  for  use.  After  soldering,  the  steel  may  be  ground 
to  any  desired  shape,  giving  a  very  thin,  sharp  edge,  which 
will  remove  an  inked  line  without  cutting  the  paper  or  tracing 
cloth.  Incidentally  it  may  be  mentioned  that  "Solderall"  is 
part  of  every  chainman's  equipment  in  the  .Surveying  District 
of  Arizona,  it  being  supplied  by  the  Surveyor-General,  tn- 
gether  with  a  number  of  sleeves  just  fltfing  the  tape  used. 
If  a  break  occurs  in  the  field,  the  men  fit  the  broken  ends  into 
a  sleeve,  put  "Solderall"  at  both  ends  of  the  sleeve,  and  hold 
a  match  under  It. — H.  N.  Bradstreet,  Phoenix,  Ariz. 


There  are  many  localities  where  the  enforcement  of 
smoke  ordinances,  the  cost  of  coal  and  water  or  the 
demand  for  licenses  for  firemen  and  engineers  prevents 
the  use  of  steam  shovels  and  makes  advisable  the  em- 
j)loyment  of  one  driven  by  gasoline  power  if  certain 
handicaps  of  the  latter  can  be  overcome.  The  gasoline 
shovel  therefore  has  been  de.signed  to  satisfy  a  certain 
limited  demand,  rather  than  to  produce  a  machine  in 
competition  with  the  steam  shovel.  By  the  use  of 
ga.soline  shovels  a  great  reduction  is  possible  in  some 
work  which  contractors  have  previously  done  by  hand, 
(iasoline  shovels  will  iirobably  lie  restricted  to  medium 
and  light  excavation. 

Several  designs  of  gasoline-power  shovels  have  been 
brought  out  recently,  prominent  among  which  is  that  of 
the  Marion  Steam  Shovel  Co.,  of  Marion,  Ohio.  The  fol- 
lowing notes  on  the  equipment  and  operation  of  this  type 
have  been  obtained  from  the  company. 

The  Marion  design  has  been  developed  only  in  the  re- 
volving type.  All  operations  are  performed  by  power  from 
one  engine  and  the  operation  is  controlled  by  friction 
clutches  of  the  outside-band  type.  The  engine  is  a  constant- 
speed,  four-cylinder,  four-cycle  vertical  marine  type  witli  a 
throttling  governor,  jump-spark  ignition  and  high-tension 
magneto.  It  is  splash-lubricated  and  has  a  cooling-water 
puni}).  A  flywheel  is  carried  between  the  engine  and  the 
load  to  relieve  the  crankshaft  of  .stresses  due  to  sudden 
changes  in  torque.  Any  fuel  can  be  used  down  to  that 
of  39°  Be.,  provided  the  proper  carburetor  is  employed. 

On  the  end  of  the  engine  shaft  is  a  bevel  pinion  which 
meshes  with  two  bevel  gears  loose  on  a  reversing  shaft 
{A  in  accompanying  view).  One  or  the  other  of  these  is 
(onncited  to  the  shaft  by  friction  clutches.  Placing  the 
lever  for  operating  these  clutches  on  center  will  release 
lioth  (4utches.  Geared  to  the  reversing  shaft  is  the 
hoisting  drum  C.  This  is  of  differential  or  stepped  type, 
instead  of  the  usual  straight  barrel  seen  on  steam  shovels. 
This  scheme  is  employed  to  give  greater  pull  aud  slower 
speed  on  starting  the  dipper  out  of  the  pit  and  an  in- 
creased speed  with  lighter  pull  when  the  dipper  clears 
the  bank.  In  this  way  the  difiiculty  of  using  a  constant- 
speed  drive  is  minimized.  Forward  of  the  hoisting-drum 
shaft  and  connected  to  it  by  an  intermediate  shaft  E, 
with  gears,  is  a  pair  of  reversing  gears  with  friction 
clutches — an  arrangement  similar  to  that  on  the  main 


REVOLVING   SHOVEL   WITH   GASOLINE-ENGINE 
DRIVE 
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reversing  shaft  just  mentioned.  These  control  the  cniwd- 
mg  of  the  dipper  handle,  and  are  both  governed  \>\  a 
single  lever  arranged  so  that  when  in  central  position 
lioth  frictions  are  released  and  a  brake  G  is  set  to  hold 
the  dipper  handle  in  any  position.  Jleshing  with  the 
reversing  bevel  gears  on  the  intermediate  crowding  shaft 
is  a  bevel  gear  on  a  shaft  II,  running  at  right  angles  and 
having  telescopic  joints  connecting  to  the  crowding  gear 
on  the  boom.  This  allows  for  variation  in  height  of  the 
boom. 

The  propelling  of  the  shovel  is  done  from  a  friction 
clutch  and  gear  J  mounted  on  the  end  of  the  hoisting- 
drum  shaft.  The  gear  meshes  with  another  gear  keyed 
to  a  horizontal  shaft  running  directly  over  the  rotating 
center.  Here  the  shaft  carries  a  bevel  pinion,  which 
engages  with  a  bevel  gear  on  the  vertical  propelling 
shaft,  the  lower  end  of  which  drives  the  shovel  exactly 
as  on  the  steam  type.  Keversing  the  drive  is  done  at  the 
main  reversing  gears  already  noted. 

The  shovel  is  swung  by  a  spur  gear  carried  on  the  main 
reversing  shaft.  This  gear  engages  a  corresponding  spur 
gear  fixed  on  a  swinging  shaft  I,  each  end  of  which  has 
a  drive-wlieel  keyed  to  it  and  a  corresponding  friction 
housing  B,  which  is  keyed  to  a  gear  mounted  loo.sely  on 
the  same  shaft  (with  bronze  bushings).  Both  of  these 
gears  on  the  swinging  shaft  are  controlled  by  outside 
band  frictions,  duplicates  of  those  on  the  reversing  shaft ; 
each  gear  engages  another  gear  keyed  to  a  short  shaft 
below  and  forward.  At  the  outer  end  of  each  short  shaft 
is  a  bevel  pinion  meshing  into  a  swinging  crowii  gear  on 
a  vertical  swinging  shaft.  The  other  end  of  each  of  these 
last  shafts,  exactly  as  on  a  steam  shovel,  carries  a  spur 
]iinion  meshing  with  a  large  rotating  gear  on  the  lower 
frame  of  the  shovel.  Since  there  are  two  swinging 
mechanisms  between  the  bull  wheel  and  the  intermediate 
swinging  shaft,  the  shovel  can  be  turned  in  one  direction 
or  the  other,  according  as  one  gear  or  the  other  on  the 
intermediate  shaft  is  engaged. 

The  operator's  control  of  the  gasoline  shovel  is  kept 
identical  with  that  of  a  corresponding  steam  shovel : 
the  operating  levers  have  the  same  position  and  work  in 


the  same  manner.  The  gasoline  shovel  is  a  one-man 
machine — the  elimination  of  the  boiler  makes  a  fireman 
unnecessary.  It  is  not  necessary  for  the  operator  to  leave 
the  shovel  levers  to  look  after  the  engine. 

The  gasoline  type  of  shovel  can  be  converted  into  a 
single-motor  electric  shovel  by  the  substitution  of  an 
electric  motor  of  the  proper  capacity  in  place  of  the 
gasoline  engine.  With  the  control  gearing  described  a 
constant-speed  alternating-current  motor  may  be  em- 
ployed. 

Asaaaufltlh  h>y  ^  SninnipEe  Meftlhiodl 
By  J.  A.  ^Macdoxald* 

The  usual  method  of  obtaining  azimuth  from  Polaris 
is  by  making  observations  at  elongation.  The  following 
method,  not  new  but  little  known,  will  be  found  much 
simpler  in  application  and  fairly  accurate.  No  instru- 
ment and  no  nautical  almanac  or  mathematical  tables  are 
needed. 

This  method  is  based  on  the  fact  that  Polaris  and  two 
adjacent  bright  stars  are  in  the  same  vertical  ])lane  only 
a  few  minutes  before  Polaris  crosses  the  meridian.  It 
can  be  used  at  only  one  moment  in  each  24  hr.,  and  a  fairly 
clear  sky  is  required  to  enable  the  stars  to  be  sighted  be- 
hind a  plumb-line.  The  two  stars  tliat  can  be  used  in 
this  observation  are  llizar,  the  middle  star  in  the  tail, 
or  handle,  of  the  Great  Bear,  or  Dipper;  and  Delta,  in 
the  constellation  Cassiopeia.  The  former  can  be  used  only 
when  it  is  below  the  pole  during  the  night;  when  it  passes 


OBS.  ON  MIZ.'VR 

Jan.  20 5;22a.r 

Feb.  20 3:20  a.i 

Mar.  20 1:30  a.r 

.\pr.  20 11:24  p.i 

May  20 9:26  p.i 

June  20 7:24  p.i 


OBS.  ON  DELTA  CASSIOPEIA 

July  20 5:30  a.m. 

-4ug.  20 3:28  a.m. 

Sept.  20 1:26  a.m. 

Oct.  20 11:24  p.m. 

Nov.  20 9:22  p.m. 

Dec.  20 7:24  p.m. 


the  meridian  above  the  pole  it  is  too  near  the  zenith  to  be 
of  service,  in  which  case  the  latter  star  is  observed.    The 

accompanying  diagram  shows  the  principal  .stars  of  the 
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Polaris 


A\0 


foiistollation  of  Cassiopeia  and  the  Great  l'>ear,  vvitii  Dt'lta 
Cassiopeia.  Mizar  aiul  Polaris  on  the  iiieridiau.  'I'lic 
tahk>  sliovvs  the  exact  time  at  whieli  these  stars  are  in  tlie 
same  vertical   ])laiie  on  given  dates.  ^ 

The  time  for  other  days  can  be  se- 
cured by  direct  interpolation,  the  daily 
variation  being  4  min.  of  time. 

When  it  has  been  detcvniiiied  by 
observation  that  Polaris  is  in  the 
same  vertical  plane  with  one  of  these 
stars,  it  can  be  shown  that  it  will 
pass  the  meridian  I.S  min.  later  dur- 
ing 1015.  This  inlei-\al  is  increas- 
ing from  year  to  year  at  the  rate  of 
0.;i.'i  min.,  so  that  in  19U)  the  inter- 
val will  be  about  8.14  min.  The 
observation  can  be  made  either  in- 
doors or  out  by  suspending  an  ordi- 
nary plumb-line  and  marking  the  di- 
rection of  the  meridian  by  setting  a  second  point  at  the 
stateil  interval  after  the  two  stars  are  in  the  same  vertical 
plane. 

Tsilblle  ®f  Clhigilinis  So  Feet 

In  districts  w4iere  old  deeds  generally  give  distances  in 
chains  and  links  the  surveyor  will  find  it  advantageous 
to  keep  the  aceom])anying  little  conversion  table  in  bis 
notebook.     It  gives  the  feet  for  eai'h  whole  number  of 

CHAINS   AND  LINKS   REDUCED.  TO    FEET 


MERIDIAN 
SAGE  OV  I 
LAltIS 


0  1  2  3 

0  66  132  198 

660  726  792  8.5S 

1,320  1..386  1,4S2  l.f.lK 

1,980  2,046  2,112  LMTs 

2,640  2,706  2,772  .',s,:s 

3,300  3,366  3,432  :;,l'i^ 

3,960  4.026  4,092  l.l's 

4,620  4,686  4,752  ^>l^ 

5,280  5,346  5,412  .•|,I7^ 

5,940  6,006  6,072  l..l:;s 


528  594 

1,188  1,2.54 

1,848  1,914 

2,508  2,574 

3,168  3,234 

:!,828  3,894 

1.1SS  4,5.54 

^,ll-^  .'..214 

:.,Mls  .-,,874 
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chains  n]i  to  itD  ;  and  as  links  are  hundredths,  they  can 
also  be  I'eatl  off  (by  jjointing  otf  Iwn  ]ilaces)  and  added 
to  the  chains.  The  table  was  c(jni|)nte(l  by  George  M. 
Foulds  and  J.  PL  Thorup,  Hackeiisa<k,  N.  J.,  who  have 
found  it  very  useful  in  their  own  work.  Suppose  a  deed 
calls  for  a  length  of  KJ  ch.  27  Iks.  From  tlie  table  IC,  ch. 
is  read  as  1,0.56  ft.,  and  27  Iks.  (read  27  eh.  and  point  (iff 
two  places)  as  17.82  ft.  The  sum.  1,07;5.83  ft.,  is  ob- 
tained by  mental  addition. 


IJehtinK  BluMtiuu'  Fuse — The  United  States  Bureau  of 
Mines  has  recommended  a  new  scheme  to  replace  spHttinu 
the  end  of  the  fuse  and  touching  off  with  a  lighted  matcli. 
The  scheme  has  been  devised  by  W.  C.  Cope,  of  the  bureau, 
and  is  of  service  only  where  single  pieces  of  fuse  are  used 
A  safety  match  is  held  against  the  powder  core  at  the  end 
of  the  fuse  and  the  matchbox  drawn  across  the  match,  causini- 
the  match  and  powder  core  to  inflame  immediately.  It  will 
be  noted  that  this  is  just  the  reverse  of  the  usual  way  ol 
lighting  a  match — drawing  the  match  across  the  box.  In 
case  safety  matches  are  not  at  hand,  the  ordinary  household 
match  can  be  used  by  placing  one  match  against  the  powder 
core  and  then  lighting  another  and  quickly  touching  it  to 
the  first  one. 

Two  MIxerH  on  One  Tower — In  the  construction  of  the 
Speed  Building  at  Louisville,  Ky.,  two  mixers  are  being  used. 
At  the  beginning  of  the  Job  they  were  used  independently 
to   pour   at   separate   points.     It   was   found   that   it   would   be 


more  economical  to  arrange  them  so  that  they  could  use  I'ne 
lower.  One  mixer,  .a  Smith  gasoline  J-yd.,  is  at  the  base  of 
the  tower  in  the  pit,  while  a  Milwaukee  steam  mixer  of  the 
same  cap.acity  is  opposite  the  tower  on  tlie  outside  and  dis- 
charges into  a  chute  to  a  hopper  at  the  bottom  of  the  tower, 
into  which  the  Smith  mixer  discharges  directly.  The  operat- 
ing force  consists  of  a  combined  engineer  and  feed  operator 
on  the  gasoline  mixer,  an  engineer  for  the  steam  mixer  and 
a  hoisting  engineer.  The  bucket  makes  a  trip  every  30  sec. 
instead  of  every  W-,  min.,  as  at  first.  The  Alfred  Struck  Co., 
of  Louisville,  is  the  general  contractor. — R.  B.  Shapinsky, 
Louisville. 

Hii;h  Ynrilasre  Record  lor  Hydraulic  Dredge — The  ac- 
companying view  shows  material  discharged  by  the  20-in. 
hydraulic  dredge  "Stanwix,"  owned  and  operated  by  Grant 
Smith  &  Co.  &  Locher,  Rome,  N.  Y.  (built  by  the  Morris 
Machine  Works).     This  machine  was  in  operation  on  the  New 


DISCHARCJE  FROM   DREDGE   "ST.VNWIX,"    AT    ROME,   N.    Y. 

York  Barge  Canal  at  Rome,  pumping  800  cu.yd.  per  hr.  (th,' 
solid  material  was  a  heavy  gravel)  through  300  ft.  of  pontoon 
line  and  against  12-ft.  elevation.  It  was  necessary  to  deposit 
;i  considerable  amount  of  spoil  in  a  small  area,  which  accounts 
for  tilting  up  the  dischai'ge  pipe  at  the  angle  shown. 

Piledrivlug  Formula  VVuiited  for  Steam  Hummer — Is  there 
in  common  use  any  formula  that  applies  to  Union  Iron  Works 
driver  No.  3?  I  have  endeavored  to  work  out  a  formula  from 
the  one  ordinarily  used,  but  would  like  to  know  ■what  has  been 
customary  among  engineers. — R.  S.,  Hammond.  Ind. 

Soil  Analysis  and  Traek  ConNtnietion. — The  mechanical 
analysis  of  soiLs,  according  to  Bulletin  No.  3S4  of  the  United 
States  Bureau  of  Soils,  Department  of  Agi'iculture,  is  recom- 
mended b.v  the  Way  Committee  of  the  American  Electric 
Railway  Engineering  Association  in  studying  good  and  poor 
results  with  various  types  of  track  construction.  This  analy- 
sis classifies  material  as  fine  gravel,  coarse  sand,  medium 
sand,  fine  sand,  very  fine  sand,  silt  and  clay,  according  to 
size   of  grains. 

A  Dipper-Handle  Dras  Seraper — The  excavating  machine 
sliown  herewith  lias  a  scraper  bucket  attached  to  a  rigid 
lioom  or  handle,  which  is  r.icked  in  and  out  like  the  dipper 
lumdle  of  a  steam  shovel.  The  reach  and  inclination  of  tile 
liandle  aic  under  control  of  the  operator.     The  scraper  delivers 


A   DRAG   SCRAPER    WITH   RIGID   DIPPER   HANDLE 

its  load  to  the  boot  of  an  inclined  elevator,  consisting  of  a 
belt  of  transverse  slats  attached  to  side  chains.  Power  foi- 
the  excavator  and  conveyor  is  supplied  by  a  gasoline  engine 
mounted  on  the  frame  of  the  machine.  This  excavator  wa-s 
built  by  a  Pittsburgh,  Penn.,  man  as  a  trial  device,  but  it 
is  of  sufficient  interest  to  warrant  this  description. 
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Probably  no  more  aluniiiug  picturu  of  ik'l'octively  main- 
tained railway  track  has  ever  been  printed  than  is  found 
in  a  recent  report  of  the  Interstate  Commerce  Commis- 
siou's  inspector.  His  remarks  are  incidental  to  the  de- 
scription of  a  train  accident,  to  which  the  defective  spik- 
ing; and  boltinij-  of  the  rails  was  a  contributory  cause.  To 
([uote  directly : 

At  many  points  spikes  were  found  which  were  standing 
away  from  the  rail  or  which  failed  to  overlap  the  base  of  the 
rail,  while  many  of  the  splice  bolts  were  loose  and  some 
were  missing.  Measurements  were  taken  in  three  places  of 
the  gage  of  the  second  rail  east  of  the  point  of  accident, 
where  it  had  not  been  disturbed  by  the  temporary  repairs, 
and  the  gage  "was  found  to  be  4  ft.  9^.i  in.  at  one  point  and 
4  ft.  9%  in.  at  the  other  two  points.  Variations  in  gage  of 
this  character  were  prevalent.  The  ties  were  badly  base- 
worn  in  many  cases  and  there  were  also  many  low  joints. 
The  inside  rail  at  the  point  of  derailment  had  been  elevated 
about  1  in.  by  the  use  of  shims  and  braced  by  planks  11  in. 
long  and  1  in.  and  2  in.  in  thickness.  West  of  the  point  of 
derailment  one  rail  was  found  which  had  no  spikes  at  the 
joints,  while  some  of  the  bolts  in  the  joints  were  loose.  The 
first  spike  on  the  western  end  of  this  rail  was  53  in.  from 
the  end  of  the  rail,  and  this  spike  was  not  holding.  The 
first  spike  which  was  holding  -was  57  in.  from  the  end  of  the 
rail.  The  next  spike  was  77  in.  from  the  end  of  the  rail  and 
was  not  holding.  On  the  inside  of  this  rail  there  were  15 
spikes,  8  of  "which  "were  standing  away  from  the  rail  and 
were  not  holding.  On  the  outside  there  were  15  spikes,  3  of 
which  were  not  holding.  On  another  rail  west  of  the  point 
of  derailment  there  were  only  3  spikes  on  the  in.side  of  the 
rail  which  were  holding  in  a  distance  of  20  ft.  S  in.  The 
gage  of  this  rail  as  measured  at  three  different  points  was 
4  ft.  9%   in.,  4  ft.   9%   in.  and  4  ft.   9%   in. 

Engineering  News  strongly  hopes  and  believes  that  such 
conditions  are  not  very  common  on  American  railways. 
Tliere  is  no  reason  to  assume,  however,  that  on  the  par- 
ticular railway  with  which  the  report  deals  such  conditions 
are  only  local.  .So  far  as  the  Interstate  Commerce  Com- 
niission  report  indicates  they  are  typical  conditions  on  that 
railway.  Let  all  railway  passengers  hope  that  they  will 
not  long  remain  normal  even  on  that  road. 

Of  course — the  reader  will  say — the  public  is  amply 
protected  in  such  matters  as  this  by  its  national  super- 
visory and  inspection  authority,  the  Interstate  Commerce 
Commission.  That  commission,  he  will  say,  will,  after 
noting  defects  of  this  kind,  promptly  proceed  to  make  a 
thorough  investigation  of  all  neighboring  track,  perhaps 
of  that  entire  railway,  and  possibly  also  of  other  rail- 
ways, to  determine  whether  similar  dangerous  track  is 
found  elsewhere  and  to  see  that  it  is  immediately  brought 
u])  to  a  safe  standard.  Thus  the  traveler  is  protected  from 
aljuormal  risk  of  accident — one  might  almost  say,  the  cer- 
tainty of  accident. 

Unfortunately,  the  case  is  entirely  different.  The  In- 
terstate Commerce  Commission  does  not  investigate  track 
conditions  elsewhere  than  just  at  the  point  of  an  accident 
of  this  kind.  Officials  of  the  commission  assert  that  they 
absolutely  lack  legislative  authority  to  investigate.  They 
claim  that  they  are  not  permitted  to  determine  the  safety 
or  dangerousness  of  railway  track,  structures  or  equip- 
ment except  after  an  accident.  Even  then  they  are  re- 
stricted to  the  immediate  vicinity  or  direct  physical  factors 


of  llie  accident.  Our  railways  may  be  using  dozens  or 
iiundreds  of  weak  and  un.'iafe  bridges;  they  may  be  run- 
ning over  track  that  has  deteriorated  ,so  badly  as  to  put 
every  train  running  over  it  in  momentary  danger  of  be- 
ing wrecked.  Any  such  conditions,  the  Interstate  Com- 
merce Commission  officials  declare,  must  continue  to  ex- 
ist, and  the  commission  is  powerless  to  call  for  remedies 
or  even  to  investigate. 

If  the  commission  is  right  in  this  view,  its  powers  need 
extending  by  legislation  at  the  next  session  of  Congress. 

IDnsttiTHCft   ]S.©p2'®§<giratlaitlSv©s  ©IT 

A  herculean  task  has  been  jilaccd  on  the  state  com- 
missions for  the  regulation  of  puijlic  utilities  from  Maine 
to  California.  The  great  amount  of  work  with  which  these 
commissions  are  loaded  leads  either  to  hurried  investi- 
gations and' judgments  or  to  long  delays.  Complaint  comes 
from  certain  parts  of  the  country  that  the  state  commis- 
sions are  not  in  touch  with  local  conditions  in  the  re- 
mote parts  of  the  state;  and  out  of  this  and  other  com- 
plaints has  grown  the  movement  for  transferring  the 
control  of  city  utilities  to  local  public-service  commissions. 

This  would  be  full  of  danger.  Such  local  commis- 
sions, experience  demonstrates,  find  it  difficult  to  deal  fair- 
ly with  franchise  corporations  against  the  pressure  of 
local  public  opinion  and  political  attack.  If  public  regu- 
lation becomes  unfair  to  capital,  no  more  money  can  be 
secured  for  extensions,  proper  maintenance  will  become 
difficult  and  public  ownership  and  operation  will  be  the 
only  alternative. 

A  suggestion  that  opens  a  way  by  which  state  utility 
commissions  may  better  satisfy  the  public  demands  that 
the  commission  shall  be  in  touch  with  local  necessities 
has  been  suggested  in  a  letter  to  Engineering  News  by 
Prof.  Olin  H.  Landreth,  of  the  Engineering  School  of 
Union  College,  Schenectady,  N.  Y. — who,  by  the  way,  was 
the  only  engineer  among  the  300-odd  members  of  the  re- 
cent New  York  State  Constitutional  Convention.  Al- 
though Professor  Landreth  had  in  mind  only  New  York 
State,  it  will  be  seen  that  his  plan,  as  presented  below 
without  the  change  of  a  single  word,  would  be  equally  ap- 
plicable to  many  other  states  of  the  Union : 

The  plan  hereby  suggested  to  improve  this  defect  is  that 
the  commission  should  establish  in  each  of  the  larger  cities 
of  the  state  a  local  office  in  charge  of  an  able,  impartial  and 
tactful  representative,  who  would  be  more  than  inspector  and 
less  than  judge,  but  whose  duty  would  be  to  keep  himself 
thoroughly  informed  as  to  the  workings  of  each  of  the  cor- 
porations operating  within  his  territorial  jurisdiction  and 
whose  duty  would  also  be  to  hear  and  investigate  tenta- 
tively all  local  complaints  and  suggestions  regarding  the 
quality  of  the  service  rendered.  While  the  public  and  the 
corporations  regulated  should  still  retain  the  right  of  final 
judicial  determination  by  the  commission  itself,  it  would 
doubtless  prove  to  be  the  case  that  a  large  proportion  of  the 
matters  which  now  are  brought  to  the  commission  itself,  and 
many  more  which  are  not  brought,  owing  to  the  remoteness  of 
the  commission's  headquartei-s,  would  be  heard  and  amicably 
adjusted  by  the  local  representative  himself,  resulting  in  de- 
cidedl.v    better   service    to    the   public,    a    more   friendly   feeling- 
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between  the  public  and  tbe  corporation.s  and  an  enormous 
JiKhtening  of  the  burden  now  thrown  on  the  commi-ssion  it- 
self. An  able,  impartial  and  tactful  man,  having  secured  the 
conHdenci-  and  respect  of  both  parties  between  whom  it  would 
be  his  duty  to  mediate,  would  be  able  to  accomplish  far  more  by 
close-range  contact  ajid  familiarity  with  local  conditions  than 
the  formal  commission  operating  at  long  range  and  through 
its  system  of  necessarily  formal  procedure.  The  Public 
Service  Commission,  when  relieved  of  the  burden  of  trivial 
complaints  and  of  the  tedious  procedure  necessary  to  hear  and 
.adjust  them,  would  be  able  to  devote  its  attention  more  thor- 
oughly to  the  important  judicial  matters  which  come  be- 
fore  it. 

Althotio;li  the  plan  is  new  as  applied  to  public-service 
•coininission.*,  the  underlying  principle  is  not  novel.  Both 
in  the  government  service  and  in  great  private  corpora- 
tions it  has  been  deemed  wise  during  the  last  dozen  years 
to  multiply  district  offices  and  to  give  those  in  charge  of 
them  greater  authority. 

It  may  be  claimed  that  a  public-.service  commission  is 
a  judicial  body  and  cannot  delegate  any  part  of  its  author- 
ity to  deputies,  a.s  an  e.xecutive  official  can.  In  answer 
to  that,  however,  may  be  cited  the  extent  to  which  judges 
delegate  the  hearing  of  cases  to  referees  and  masters. 
Surely  a  state  public-service  commission,  which  has  been 
called  a  quasi-judicial  body,  could  go  as  far. 

Of  course  it  goes  without  saying  that  such  resident 
deputies  of  a  public-service  commission  as  Professor  Lan- 
dreth  suggests  should  be  men  of  the  requisite  ability ;  and 
such  men  would  be  worth,  and  should  receive,  a  liberal 
compensation.  This,  however,  is  no  objection  to  the 
scheme.  People  should  understand  that  regulation  of  pub- 
lic utilities  costs  money  and  the  cost  must  in  the  long 
run  be  paid  by  the  public.  Furthermore,  if  it  is  attempted 
to  get  something  for  nothing,  to  regulate  public  utilities 
in  a  cheap  manner  by  the  use  of  cheap  men,  the  ]nil)- 
lic  itself  it  likely  in  the  end  to  be  the  chief  sufferer. 

Anticipating  by  some  weeks  the  recent  heavy  slides  in 
the  Panama  Canal,  a  correspondent  in  a  recent  issue  of 
Reedy' s  Mirror  writes : 

When  the  ditch  was  being  forced  through  Culebra,  which 
is  a  mountain  of  rotten  earth,  the  sides  frequently  slid  Into 
the  excavation,  and  just  before  the  water  was  turned  into 
the  ditch  all  of  the  walls  seemed  to  be  firmer.  After  the  water 
was   turned  in,   we   had  reports  that   slides   again   occurred. 

The  real  truth  is  that  the  canal  leaks.  As  near  as  I  can 
gather,  it  is  necessary  to  have  a  minimum  of  27  ft.  of  water 
at  Culebra.  The  water  seeps  through  until  there  is  somewhere 
in  the  vicinity  of  a  20-ft.  depth;  as  the  water  seeps  through 
and  runs  back  through  the  rotten  mud,  it  undermines  the 
sides,  with  the  result  that  they  break  away  and  slide  into  the 
ditch.  (It  would  be  interesting  to  know  whether  there  is 
actually  any  truth  that  slides  occur.)  It  is  safer  for  the 
builders  of  the  canal  to  have  it  appear  that  shipping  through 
the  canal  is  held  up  by  slides,  rather  than  that  the  canal  leaks. 
The  public  has  been  fed  on  Culebra  slides  so  long  that  an- 
other report  does  not  make  it  doubt  the  truth  of  it. 

To  prove  that  he  knows  whereof  he  speaks  the  corre- 
spondent declares  that  he  took  a  trip  through  the  Canal 
Zone  in  August,  1912,  and  was  told  a  thing  worth  look- 
ing into,  but  easily  proved  or  disproved.    He  writes : 

While  in  Panama  I  met  a  number  of  the  engineers.  One 
of  them  told  me,  in  the  presence  of  a  number  of  Americans, 
that  one  of  the  sides  of  a  lock  disappeared  after  it  had  been 
practically  completed.  If  this  is  so,  there  is  undoubtedly  some 
subterranean  lake,  or  perhaps  the  canal  base  is  over  a  crater. 
Whether  this  is  so  or  not  can  be  determined  by  getting  re- 
ports from  the  canal  builders  as  to  the  cubic  contents  of  all 
concrete  walls  that  were  constructed  and  then  measuring  up 
the  present  walls. 

It  does  not  seem  to  have  occurred  to  this  truth  pre- 
senter and  seeker  that  the  method  he  pro])()scs  for  deter- 


mining whether  the  lock  disappeared  might  be  applietl, 
with  variations,  to  find  out  whether  there  really  have 
been  any  slides — namely,  to  measure  the  earth  dredged 
from  the  former  free  channel  at  the  Culebra  Cut. 

TSans  Tatnae  ILooSs.  <Q)-^t 

If  construction  men  were  provided  with  almanacs  pat- 
terned after  the  old-fashioned  farmers'  almanac,  the  pe- 
riod from  the  middle  of  October  to  the  first  of  December 
would  be  embraced  by  an  italic  line  reading  about  as  the 
'one  that  heads  these  paragraphs.  In  the  absence  of  any 
such  guide  it  behooves  such  a  journal  as  this  to  emphasize 
the  danger  such  a  laconic  warning  would  try  to  point  out. 

Many  concrete  workers  will  consider  this  warning  un- 
necessary. They  have  come  to  the  common  enough  con- 
clusion that  a  knowledge  of  the  slow-setting  qualities  of 
concrete  under  a  low  temperature  is  a  fundamental  of  the 
concrete  business.  A  long  experience  with  the  peculiarities 
of  some  concrete  foremen,  and  more  especially  a  study  of 
the  concrete  failures  of  the  past,  will  convince  anyone 
of  the  contrary.  The  fact  is  that  while  most  constructors 
realize  that  concrete  will  not  set  in  freezing  weather, 
many  do  not  appreciate  that  from  45°  F.  down  to  freez- 
ing there  is  a  definite  slowing  up  in  the  setting,  which  is 
actually  more  dangerous  than  a  complete  failure  to  set. 
Anyone  ought  to  be  able  to  recognize  a  frozen  concrete; 
it  takes  a  much  higher  degree  of  skill  to  determine  a 
working-strength  set. 

For  the  next  six  weeks,  in  most  parts  of  this  country, 
night  temperatures  will  be  hovering  around  freezing,  al- 
though in  the  daytime  artificial  heating  of  the  concrete 
will  rarely  be  required.  In  consequence,  much  concrete 
from  which  normally  the  centers  could  be  removed  in  two 
to  three  weeks  will  be  so  retarded  in  set  as  to  be  danger- 
ously near  failure,  unless  supported  for  a  week  or  two 
weeks  beyond  the  standard  period.  If  tlie  discouraging 
records  of  all  the  autumns  of  the  last  ten  years  are  not 
to  be  repeated,  every  man  responsible  for  the  laying  of  re- 
inforced concrete  will  study  his  thermometer  for  the  next 
month  or  two  and  be  quick  to  protect  his  forms  when  the 
temperature  gets  into  the  forties. 

It  is  a  long  way  from  South  Carolina  to  California,  but 
not  so  far  but  that  the  septic-tank  explosion  at  Florence 
miglit  have  been  heard  of  and  prevented  a  like  explosion 
at  Pasadena.  The  Florence  explosion  (described  in  Engi- 
neering News  of  Feb.  25,  1915,  page  410)  was  caused 
by  burning  grass  and  weeds  around  the  tank.  A  few 
weeks  ago  workmen  at  Pasadena  burned  grass  around 
the  septic  tank  there,  which  caused  an  explosion  in  the 
tank  that  broke  up  a  considerable  portion  of  its  rein- 
forced-concrete  roof.  These  incidents,  together  with  the 
explosions  in  the  Boston  screen  chamber,  Ocean  Grove 
gate  chamber,  Batavia  pumping  station  and  also  the  Pitts- 
burgh and  Detroit  sewer  explosions — all  within  a  year 
or  so — illustrate  again  and  again  that  explosive  gases  ac- 
cumulate in  sewage-disposal  works  and  sewage-collecting 
systems  and  that  great  care  should  be  taken  to  guard 
against  them.  The  primaiy  aim  should  be  to  prevent 
the  accumulation  of  gases;  but  since  even  then  they  may 
accumulate,  a  little  common  sense  should  be  used  about 
lighting  cigars  in  chambers  and  sewers  and  setting  fire 
to  grass  about  .septic  tanks. 


October  21,  1!)15  E  N  (i  I  N  E  K  R  1  N  G     N  E  W  S 

inimmi ] imiiiiiiiimiiiiiiiiiiiiHiiiiiii iiiiiiiiiiiiiii II II uiiimiiiiiiiiiiiiiiciiiiiiiiiiiiiiiiniiiiiiiiiillillllliiillliMllHlllliiiillililiiiiiiiiiliiiiiiiiiiiiiiiiiliillliiillilllllllllll^  rmirimiijiii 


803 

llillHlllliiiiiiiiiiiiiiiiiiiiliiirg 


ILettUeirs  4©  4lhe  Editlo^p 


ainniiiininnnuiiniiiiinnnniiiiiiiniiiiiiiiimiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiwi^ 


Mo^yy  To  (Collllecti  IR©5^siIl tiles  ©im 
JEmi^iimees'Iinig  Fsitteiafts 

Sir — I  would  like  to  add  something  to  the  current  sub- 
ject of  patentees  and  royalties.  The  design  of  girderless 
plate  floors  (so-called  Hat  slabs)  is  something  now  with- 
in the  power  of  every  engineer.  The  methods  used  by 
patentees  and  sanctioned  in  building  ordinances  have  been 
published,  so  there  is  no  mystery  about  it.  In  fact,  the 
design  of  such  a  floor  or  roof  is  generally  less  arduous 
work  than  the  design  of  ordinary  beam  and  slab  types. 
Since  the  recent  decisions  of  the  United  States  courts, 
the  Flat  Slab  Patents  Co.  has  been  licensing  engineers 
to  design  flat  slabs.  As  a  result  of  this  condition  I  have 
had  the  following  experierrce : 

A  client  employed  me  to  design  a  reinforced-concrete 
building.  There  was  considerable  chattering  about  the 
price,  as  competition  is  strong  this  year,  even  when  the 
competition  with  firms  furnishing  free  (so-called)  plans 
is  not  taken  into  account.  W'heu  the  work  was  started 
flat-slab  men  got  wind  of  it  and  went  after  the  owner. 
He  considered  tlie  matter  and  concluded  to  have  the  build- 
ing designed  with  flat-slab  floors  and  roof.  I  informed 
him  that  to  the  cost  of  designing  must  be  added  the  roy- 
alty of  Ic.  per  sq.ft.  This  meant  an  addition  of  $600 
to  the  engineering  expense  on  the  structure.  It  w-as  too 
much,  and  he  ordered  work  stopp)ed.  Later,  he  informed 
me  that  he  found  he  could  get  the  flat-slab  design  free  of 
charge  by  permitting  contractors  to  furnish  competitive 
designs.  So  I  will  be  employed  merely  to  check  the  design 
of  the  lowest  bidder,  unless  the  bidders  succeed  in  convinc- 
ing the  owner  that  he  does  not  need  an  engineer. 

It  seems  the  better  plan  for  the  Flat  Slab  Patents  Co. 
and  other  patentees  would  be  to  permit  every  engineer  to 
design  according  to  the  patented  method  and  then  make 
contractors  pay  the  royalty.  In  the  specifications  the 
amount  of  royalty  to  be  paid  can  be  mentioned,  and  every 
contractor  can  add  it  to  his  bid.  In  this  way  more  busi- 
ness should  1)6  done,  for  engineers  that  feel  they  can  con- 
sistently indorse  any  special  system  can  be  depended  on 
to  push  its  claims.  However,  when  the  royalty  charge 
stares  up  in  the  face  of  an  owner  he  will  be  inclined  to  do 
without  an  engineer  and  go  to  contractors  for  plans  and 
specifications,  which  will  be  furnished  free  (?)  by  the 
lowest  bidder. 

Eknest  McCullougii. 
Monadnock  Block,  Chicago,  111.,  Aug.  31,  1915. 
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Sir — Having  read  E.  L.  CorthelFs  description  of  the 
"Eove  Tunnel"  on  the  Marseilles-Rhone  Canal  in  En- 
gineering News  of  Aug.  2-6,  I  wish  to  give  a  little  more  ex- 
act account  of  the  procedure  in  excavating  and  lining 
that  tunnel  according  to  information  given  in  the  "An- 
nales  des  Ponts  et  Chaussees." 


Excavation  was  commenced  by  driving  at  the  right  a 
heading  with  a  cross-section  of  75  sq.ft.,  with  its  ba.se  at 
the  elevation  of  the  towpath.  A  second  heading,  of  9G- 
sq.ft.  section,  was  driven  at  the  same  elevation  on  the 
left  side,  parallel  to  the  right  heading ;  and  for  the  purpo.se 
of  checking  the  alignment  and  for  ventilation,  this  was 
connected  with  the  first  heading  by  cross-drifts  every  328 
ft.  A  third  small  heading  was  then  driven  at  the  sum- 
mit of  the  arch  and  openings  of  43-sq.ft.  cross-section 
were  driven  to  this  heading  from  the  two  side  heading.'^ 
every  60  ft.  This  third  heading  was  then  widened 
and  the  excavated  material  was  drop])ed  through  the 
t  ross-drifts  into  cars  operating  in  the  side  headings.  The 
top  heading  was  then  lowered  and  finally  the  connection 
with  headings  1  and  2  was  accomplished  as  shown  ia 
the  accompanying  sketch. 

In  the  meantime  the  footings  for  the  masonry  arch 
were  laid  and  the  arch  centering  was  erected,  being  .sup- 
ported on  the  uuexcavated  core  of  the  tunnel.     The  ma- 
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sonry  of  the  arch  ring  was  laid  in  sections  19  ft.  long. 
Every  third  one  of  these  sections  was  built  and  then  the 
intervening  rings  were  undertaken.  After  the  comple- 
tion of  the  arch  masonr\',  the  remaining  core  was  re- 
moved. 

Before  the  tunnel  proper  was  begun,  two  shafts  11.48 
ft.  in  diameter,  distant  8,200  and  17,800  ft.  respectively 
from  the  south  portal,  were  constructed,  the  former  having- 
a  depth  of  460  ft.,  the  latter  of  230  ft.  These  will 
serve  for  the  ventilation  of  the  tunnel. 

To  the  north  of  the  tunnel  is  the  "Gignac"  cut.  Near 
the  portal  its  depth  is  99  ft.,  with  an  upper  width  of 
335  ft.  The  sides  have  a  slope  of  4  on'  5,  broken  by 
berms  8  ft.  wide,  every  32  ft.  vertically. 

I  think  that  it  is  slightly  hasty  to  describe  the  "propo- 
sition of  building  this  enormous  and  enormously  costly 
tunnel  merely  to  save  the  dwindling  traflac  by  river  barges 
a  few  miles  of  navigation  in  the  open  Jlediterranean  as 
a  scheme  that  would  appear  absolutely  quixotic  from  the 
economic  point  of  view."  You  are,  no  doubt  aware  that 
the  French  have  long  been  masters  of  the  science  of  eco- 
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noniics,  and  I  venture  to  say  that  they  lune  investigated 
the  proposition  in  an  eeononiie  way  1'roni  all  angles  and 
that  the  canal  will  he  a  "paying  proposition."  It  is  to  be 
regretted  that  canals  in  this  country  have  not  received 
the  consideration  and  study  due  them,  l)ut  I  hope  that 
time  will  convince  our  people  when  nothing  else  will. 
HtL'iiAUi)  F.  Wagxek. 

Lynchburg,  Va.,  Aug.  28,  1915. 

[Eeferring  to  the  last  paragraph  of  the  foregoing  let- 
ter, it  may  be  said  that  some  of  the  ablest  engineers  of 
France  have  been  outspoken  in  public  criticism  of  some  of 
the  Government  expenditures  on  waterways,  urging  that 
the  traffic  present  or  prospective  was  not  sufficient  to 
justify  the  outlay.  In  France,  as  in  the  United  States, 
])olitics  rather  than  engineering  has  often  controlled  the 
expenditures  on  w'aterways. — Editor.] 

Sir — Referring  to  the  note  requesting  opinions  on  the 
quality  of  limestone  concrete,  in  Engineerintj  Neivs,  Oct. 
7,  1915,  p.  704:  This  company  has  for  several  years  used 
crushed  limestone  for  making  machinery  foundations, 
walls  and  various  other  things  where  the  concrete  has 
been  under  heavy  load.  Most  persons  who  are  familiar 
with  cement-mill  machinery  will  agree  that  everything 
around  the  cement  plant  has  to  be  built  very  substantially 
and  tliat  the  vibration  set  up  in  the  grinding  and  pul- 
verizing mills  and  crushers  requires  considerable  strengih 
in  the  foundations. 

We  have  used  crushed  limestone  in  various  grades  from 
dust  up  to  large  pudding  stones  and  iu  very  few  cases 
have  made  any  use  of  sand,  grading  the  limestone  so 
as  to  get  a  very  dense  mass. 

The  highway  commissioner  of  Wisconsin  mentioned  in 
the  note  seems  to  be  straining  at  the  gnat  when  he  objects 
to  the  use  of  crushed  limestone  for  the  coarse  aggregate  in 
concrete-road  construction. 

We  would  not  hesitate  to  recommend  crushed  limestone 
for  any  work  where  concrete  is  to  be  used. 

Security  Cement  and  Lime  Co., 

Arthur  C.  Hewitt,  Engineer. 

Hagerstown,  :\Id.,  Oct.  12,  1915. 

Sir — In  Engineering  News  of  Oct.  7,  T.  Ray  Martin 
gives  some  advice  on  the  lighting  of  a  blasting  fuse.  I 
have  done  a  considerable  amount  of  blasting  and  have 
found  that  the  safest  way  to  light  several  fuses  at  a  time 
is  to  use  a  short  piece  of  iron  rod  %  to  1  in.  in  diame- 
ter and  about  2  ft.  long,  heated  to  a  white  heat  at  one 
end.  Touching  the  heated  end  of  the  rod  to  the  square- 
cut  end  of  the  fuse  will  start  the  sputter  so  fast  that  the 
writer  has  lighted  as  many  as  2.3  charges  at  one  time,  us- 
ing a  24-in.  length  of  fuse. 

I  don't  tliink  that  it  is  a  safe  practice  to  light  more 
than  four  fuses  at  one  time  with  matches,  for  everybody 
knows  how  easily  a  match  is  blown  out,  and  a  man  gets 
rather  nervous  when  he  is  lighting  fuses  and  can't  get  a 
light,  while  a  fuse  close  to  him  may  be  burning  its  way 
to  the  charge  beneath. 

When  lighting  fuses  with  matches  I  have  found  it  of 
assistance  to  cut  the  end  of  the  fuse  square  and  apply 


a  very  small  amount  of  nitro-gelatin  directly  to  the  end 
of  it.  Tlie  thinnest  film  of  nitro  possible  is  best.  This 
will  Iiel])  the  lighting  considerably. 

Gustave  E.  Ntreen. 
290  Massachusetts  Ave.,  Cambridge,  Mass. 
Oct.  12,  1915. 


Sir — I  note  some  discussion  on  the  best  way  of  light- 
ing the  ordinary  safety  blasting  fuse.  The  method  de- 
scriljed  by  T.  R.  Martin  on  page  707  of  Engineering  News 
of  Oct.  7  is  undoubtedly  superior  to  a  torch  or  any  other 
flame,  large  or  small.  It  is  probably  the  best  method 
where  only  one  fuse  is  to  be  lit. 

Where  there  are  several  fuses,  however,  it  is  open  to 
objections,  and  I  can  suggest  a  better  method,  namely, 
the  use  of  a  red-hot  iron.  I  have  found  it  best  to  employ 
a  piece  about  ■%  in.  in  diameter  by  about  10  or  12  in.  long, 
heated  for  a  distance  of  2  or  3  in.  at  one  end  in  an  ordi- 
nary blacksmith  forge. 

The  braid  of  the  fuse  should  be  split  about  %  in.,  on 
the  upper  half  only.  By  spreading  the  split  it  will  form 
a  small  cup  in  which  to  hold  the  powder.  It  should 
be  laid  on  a  small,  dry  rock  and  another  rock  about  as 
large  as  a  man's  fist  placed  on  the  fuse  about  3  iu. 
away.  If  the  fuses  are  prepared  in  the  manner  cited 
they  can  be  lit  very  rapidly.  I  have  frequently  seen  one 
man  in  my  emploj'  light  8  or  10  before  running  for  shelter, 
the  fuses  being  1(5  to  18  in.  long.  I  think  that  is  no  more 
difficult  than  lighting  four  or  five  fuses  with  matches. 
One  might  suppose  the  iron  would  cool  too  quickly,  but  it 
does  not,  and  anyone  who  tries  this  method  is  not  likely 
to  use  any  other  as  long  as  he  has  available  a  blacksmith 
fire  and  an  old  bolt. 

J.   M.   Benjamin. 

3738  Sheffield  Ave.,  Chicago,  111. 


Sir — The  article  in  the  Sept.  23  issue  of  Engineering 
News  entitled  "Drainage  Pumping  Plant  with  Variable- 
Speed  Drive"  is  of  especial  interest  to  engineers  engaged 
in  land-reclamation  work  in  the  Gulf-coast  country  on 
account  of  its  description  of  the  ingenious  method  of 
securing  a  variable  pump  speed  from  a  nonvariable  motor. 
The  constant-speed  conditions  imposed  by  alternating- 
current  motors  make  it  difficult  to  apply  them  to  drain- 
age pumping  on  account  of  the  various  heads  at  which 
the  pumps  must  be  operated.  Another  feature  of  the 
plant  that  would  be  considered  a  novelty  in  Louisiana 
practice  is  the  long  discharge  line  running  over  the  pro- 
tection levee  and  approximately  following  the  slope  lines 
of  it.  Such  construction  has  been  considered  prohilii- 
tive  on  account  of  the  expense  for  long  pipes  and  the 
friction  losses  in  the  pipe,  but  it  is  probable  that  at  least 
in  some  of  the  projects  where  underlying  strata  of  sand 
are  encountered  at  depths  o"f  3  to  10  ft.,  it  would  have 
been  w^ell-warranted  and  would  have  prevented  much  of 
the  trouble  experienced  from  seepage  and  washouts. 

From  the  rather  meager  data  shoAvn  on  the  cross-sec- 
tion of  this  plant,  it  would  appear  that  the  suction  pipes 
w^ere  belled  at  their  extremities  to  about  twice  the  cross- 
section  area  of  the  main  portion  of  the  pipes,  and  the 
discharge  pipes  do  not  appear  to  have  been  constructed 
with  any  increase  in  section  at  their  outer  ends.     Prob- 
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iihly  a  libural  incix'ase  in  the  section  oF  l)()th  pipes  would 
ha\Q  assisted  in  reu:ainiiii;  the  velocity  head  to  an  amount 
which  would  justify  the  .sliti'ht  additional  expense.  I 
sug'irest  study  of  the  following  clause  which  I  am  nsinji 
in  specifications  for  similar  work: 

"Suction  and  discharge  pipes  shall  be  increased  in 
section  so  that  the  mean  maximum  velocities  at  the 
extremities  farthest  from  the  pump  shall  not  exceed  4  ft. 
]ier  sec." 

It  has  been  I'ound  by  obsi>r\'ation  that  a  velocity  of 
I  ft.  per  sec.  will  retain  in  suspension  the  very  fine  mat- 
ter usually  coming  to  the  pumps  through  the  intake 
system  of  canals  and  will  not  scour  out  the  material  from 
which  the  discharge  canals  are  usually  excavated. 

The  ai'ticle  is  in  error  in  stating  that  the  plant  de- 
scribed is  the  largest  drainage  pumping  plant  in  the 
country  to  be  operated  by  electricity.  The  plant  of  the 
New  Orleans  Lake  Shore  Land  Co.,  which  was  jjut  into 
operation  two  years  ago,  exceeds  it  in  both  power  and 
lotal  capacity.  This  plant  was  designed  by  Prof.  W.  B. 
(Jregory,  of  Tulane  University,  acting  as  consulting  en- 
gineer, and  the  ^^Tite^  as  engineer  for  the  land  company. 
The  capacity  of  each  of  the  duplicate  units  at  normal  head 
of  6  ft.  is  76,000  gal.  per  min.,  with  variation  in  static 
head  from  zero  to  10  ft.  Each  unit  consists  of  an  in- 
closed-impeller  pump  (TVorthington),  driven  through 
herringbone  gears  (Falk)  vrith  10:1  ratio  by  a  230-hi). 
motor  (General  Electric),  and  a  cycloidal  vacuum  pump 
(Wilbraham-Grahani).  The  equipment  was  furnished 
and  installed  by  A.  ^L  Lockett  &  Co.,  Ltd.,  of  New  Or- 
leans. No  provision  was  made  for  collecting  entrained 
water  in  the  suction  pipes  of  the  priming  units,  as  the 
pumps  will  pass  a  reasonable  amount  of  water  without 
injury  to  the  machinery\  Current  is  furnished  by  the 
New  Orleans  Railway  and  Light  Co.  at  2,200  volts.  It 
is  brought  to  the  transformer  house  at  the  pumping  sta- 
tion at  6,600  volts. 

So  far  as  my  knowledge  extends,  this  is  the  only  elec- 
trically driven  drainage  piunping  plant  in  use  in  this 
section  for  the  drainage  of  agricultural  lands.  But  this 
plant  is  insignificant  in  comparison  with  those  of  the 
City  of  New  Orleans,  which  has  approximately  24,000 
acres  under  pump,  practically  all  of  which  is  served  by 
electrically  driven  machinery.  The  present  available 
capacity  of  such  jiumps  in  the  city  amounts  to  over  17,- 
000.000  gal.  per  min.  Contracts  have  been  let  and  the 
installation  commenced  for  eleven  "Wood"  screw  pumps, 
each  having  a  capacity  of  225,000  gal.  per  min.,  as  shown 
in  Engineering  News,  Jan.  15,  1914.  There  is  now  avail- 
able in  the  two  central  power  stations  of  the  Sewage  and 
Water  Board  11,000  lip.  for  operation  of  the  electrically 
driven  drainage  pumps  of  the  city. 

A.  'SI.  Shaw. 
Consulting  Engineer. 

Hibernia  Building,  New  Orleans,  La.,  Sept.  27,  1915. 
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Sir — I  have  read  with  much  interest  your  statement, 
on  page  572  of  the  issue  of  Sept  16,  in  regard  to  the  diffi- 
culties with  bronze  on  the  Catskill  Aqueduct.  I  also  read 
in  the  issue  of  Nov.  26,  1914,  the  original  statement  of 
the  difficulties.     The  general  subject  is  of  great  interest 


to  mc,  but  1  am  particularly  interested  in  the  statement 
that  the  cracks  in  the  gate  valves  apparently  result  from 
■'Inirning  in,"  or  welding. 

It  is  well-known  by  those  engaged  in  the  manufacture 
of  bronze  and  bronze  alloys  that  unless  the  conditions  of 
manufacture  are  properly  controlled  (and  the  most  in- 
significant of  these  have  at  times  an  exceedingly  import- 
ant influence)  the  resulting  alloys  will  not  be  satisfac- 
tory. It  is  necessary  at  times  to  resort  to  specific  heat- 
treatments  in  order  to  obtain  the  results  desired.  If  this 
fact  is  thoroughly  appreciated,  it  is  not  to  be  wondered 
at  that  the  change  in  structure  caused  by  local  heating, 
due  to  the  buming-in,  or  welding,  process,  may  entirely 
nullify  the  good  qualities  of  the  original  piece. 

It  should  also  not  be  forgotten  that  there  are  undoubt- 
edly strains  set  up  because  of  the  intense  local  heating 
and  consequent  intense  local  contraction  which  may  not 
at  the  time  of  the  repair  be  manifested.  In  cast-iron 
pieces  such  strains  will  generally  make  themselves  known 
on  the  cooling  off  of  the  piece,  by  reason  of  the  brittle- 
ness  and  low  tensile  strength  of  the  material.  In  the  case 
of  the  tougher  materials,  steel,  bronze,  etc.,  the  strains 
still  exist,  although  their  manifestation  in  the  form  of 
cracks  or  distortion  may  not  be  noticed  so  soon  or  so 
prominently. 

The  changes  in  structure  produced  by  the  burning- 
iu,  or  welding,  processes  are  readily  discovered  by  the  mi- 
croscope. Under  certain  conditions  they  are  of  no  par- 
ticular importance,  but  in  the  case  under  consideration 
they  may  be  exceedingly  serious.  The  writer  does  not  pre- 
tend to  say  how  such  troubles  should  be  overcome,  because 
that  is  the  province  of  the  manufacturer  and  the  engineer 
in  charge  of  the  work,  but  he  does  want  to  call  attention  to 
the  frequent  abuse  of  the  oxyacetylene  and  electric-weld- 
ing processes.  This  abuse  generally  comes  through  ig- 
norance, but  the  extended  application  of  these  processes 
at  the  present  time  and  the  very  great  future  possibilities 
of  their  application  lead  him  to  utter  a  word  of  warning, 
which  is  that  such  methods  should  not  be  used  unless  it 
is  surely  known  that  good  results  will  be  obtained. 

It  will  also  be  found  necessary  to  control  in  some  way 
the  operators  who  are  doing  the  work,  to  be  sure  that  the 
work  they  do  is  properly  done.  I  aijpreciate  the  difficulty 
of  doing  this,  but  believe  that  it  can  be  accomplished  by 
careful  selection  of  the  men  and  by  proper  training. 
Welding  processes  have  arrived  at  the  stage  where  they 
are  frequently  considered  to  be  applicable  to  any  kind  of 
repairs.  This  stage  occurs  in  the  use  of  all  new  processes, 
and  until  the  limits  of  application  of  such  a  new  process 
are  determined  difficulties  r.'ill  occur.  Therefore  the  great- 
est caution  should  be  used  in  permitting  such  work  to  be 
done,  and  before  welding  is  employed  assurance  should 
be  obtained  that  it  can  be  done  correctly  and  safely. 

I  cannot  too  strongly  protest  against  the  use  of  welding 
of  any  kind  in  connection  with  such  parts  as  locomotive 
and  car  tires,  where  the  entire  structure  of  the  metal  is 
changed  and  strains  set  up  which  at  some  time  will  result 
in  serious  injury  to  property,  and  possibly  loss  of  life. 
There  is  plenty  of  work  that  can  be  safely  and  economic- 
ally done  by  these  welding  processes  without  straining 
them  to  arrive  at  results  that,  to  say  the  least,  are  ques- 
tionable in  their  permanency  and  safety. 

S.  W.  Miller, 
Rochester  AVclding  Works. 

406  Orchard  St.,  Rochester,  N.  Y.,  Sept.  20,  1915. 
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grading  operations.  Excavations  were  made  in  the  high 
i:)arts  of  the  iield  by  steam  shovels,  and  the  earth  was , 
moved  to  the  fills  by  narrow-gage  railway  trains.  The 
earth  was  placed  in  layers  and  rolled  with  steam  rollers. 
The  specifications  called  for  sprinkling,  but  rain  fell 
practically  every  other  day  during  the  grading  work,  and 
while  it  was  a  serious  hindrance  to  the  contractor  it  was 
of  great  assistance  in  compacting  the  earthwork. 

The  6-in.  concrete  pavement  was  laid  by  the  i?se  of 
three  concrete  mixers,  two  of  16-cu.ft.  capacity  and  one 
of  14-cu.ft.  The  maximum  outjjut  of  any  one  machine  in 
10  hr.  was  1,333  sq.yd.  of  pavement.  The  curbs,  or 
retaining  walls,  along  each  edge  of  the  trackway  were 
built  separately  from  the  pavement,  using  three  small 
mixers. 

These  retaining  walls  are  5  ft.  high  and  12  in.  wide, 
and  project  2i/2  ft.  above  the  pavement.  The  wall  around 
the  outside  track  is  reinforced  by  allowing  21/^  ft.  of 
the  reinforcing  rods  to  project  out  from  the  paving  slab. 
These  rods  were  bent  up  into  the  wall  form  when  the 
walls  were  poured.  It  was  the  original  intention  to  build 
the  outer  wall  and  paving  at  the  same  time.  This  did 
not  work  out  well,  and  the  wall  was  put  in  afterward, 
with  its  foundations  under  the  paving,  as  shown  in  Fig.  1. 

Paving  work  began  July  9  with  one  machine,  and  on 
July  21  the  grading  had  sufficiently  progressed  so  that 
the  second  macliine  was  put  on.  On  Aug.  6  the  third 
machine  was  put  to  work.  ^\\  three  machines  were  kept 
at  work  until  the  date  of  completion,  Aug.  26. 

The  concrete  was  mixed  1 :  21/2  •  4.  As  soon  as  a  section 
of  pavement  was  poured  and  surfaced  to  grade,  a  dry 
finish  of  1:1  sand  and  cement  was  floated  on  top.  The 
expansion  joints  were  made  by  using  "Elastite,"  %  in. 
in  thickness  for  the  transverse  diagonal  joints  (see  Engi- 
neering News,  July  29,  1915)  and  14  i^-  ^^  thickness 
for  the  middle  longitudinal  joint  running  the  entire 
length  of  the  track. 

On  curves  the  outer  20  ft.  of  the  pavement  was  rein- 
I'orceil  with  triangular  ""Trus  Con.  No.  20,"  and  all  pave- 
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SYNOFSIiS — Grading  work  and  concrete  mixing 
and  placing  on  new  motor  speedway  at  St.  Paul. 

The  essential  details  of  design  of  the  concrete-i^aved 
Twin  City  Motor  Speedway  at  Fort  Snelling,  between 
St.  Paul  and  Minneapolis,  Minn.,  were  described  in  Engi- 
neering News,  July  29,  1915,  p.  233.  This  two-mile 
automobile  racetrack  was  recently  completed  and  tried 
out  with  a  400-mi.  automobile  race. 

The  trackway  is  60  ft.  wide  on  the  straightaway  oppo- 
site the  grandstand  and  on  the  curves ;  on  the  straight- 
away in  front  of  the  grandstand  it  is  80  ft.  wide.  Along 
the  inner  side  of  the  track  is  a  macadamized  apron  17  ft. 
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FIG.     1.       CROSS-SECTION     OF     CONCRETB-PAVBD 
RACETRACK;   TWIN  CITy   MOTOR  SPEEDWAY 

wide,  to  be  used  for  dead  cars,  changing  tires,  repairs, 
etc.  The  curves  are  eased  by  800-ft.  spirals.  The  track 
is  oval,  3,865  ft.  on  the  major  and  2,500  ft.  on  the  minor 
axis.  The  radius  of  the  curves  is  approximately  1,250  ft. 
(See  Fig.  1,  p.  233,  Engineering  News,  July  29,  1915.) 
The  accompanying  Fig.  1  shows  a  cross-section  of  the 
track  on  the  curves. 

The  track  was  first  graded  to  the  proper  width  and 
form ;  the  superelevation  of  the  spirals  and  curves  was 
made  bv  eartli  fills.     Fig.  2  shows  the  bea'innins'  of  the 


FIG.   2.      GRADING   TWIN   CITY   MOTOR  SPEEDWAY,    FORT  SNELLING,    MINN. 


October  21,  1915 
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FIG.   3.      POURING  THE   CONCRETE   PAVEMENT.   TWIN   CITY  MOTOR  SPEEDWAY.   FORT   SNELLING.   MINN. 


ment  was  thus  reinforced  where  the  fill  was  over  4  ft. 
in  height.  The  first  30  ft.  of  all  pavement  on  each  side 
of  the  entrance  subwa^-s  was  also  reinforced  by  use  of 
%-in.  twisted  rods. 

Crushed  limestone  was  used,  furnished  by  the  St.  Paul 
Crushed  Stone  Co.  The  stone  was  hauled  5  mi.  in  5- 
cu.yd.  motor  trucks.  Sis  loads  a  day  was  considered  a 
day's  work.  A  bonus  was  paid  to  the  hauling  contractor 
for  all  loads  over  six.  In  a  single  day  one  truck  made 
12  loads,  or  120  mi.  The  sand  for  all  concrete  work 
was  found  on  the  ground  and  was  of  very  good  quality. 
A  large  part  of  it  came  out  of  the  excavation  for  the 
entrance  tunnels  or  subway.  The  crushed  rock  delivered 
by  trucks  was  dumped  in  bins,  from  which  it  was  loaded 
into  ly^^-cn.jd.  dump  cars  running  beneath.  An  18-in.- 
gage  track  circled  the  grounds  with  all  necessary 
switches,  side  tracks,  etc.,  and  was  used  for  the  delivery 
of  the  stone  and  cement  to  the  mixers. 

A  2-in.  pipe  line  was  laid  comiiletely  around  the  inside 
of  the  track  to  furnish  water  to  the  mixers.  There 
were  two  feeder  mains  to  this  pipe,  making  the 
total  length  of  2-in.  pipe  three  miles.  One  of  the 
mains  was  supi^lied  with  water  from  a  small  lake 
by  a  3x6-in.  duplex  pump  driven  by  an  8-hp.  ga-so- 
line  engine.  On  the  other  main  was  a  small  du- 
plex steam  pump,  which  drew  from  a  reservoir  in 
the  United  States  ililitary  Reservation.  The  gas- 
engine  plant  did  most  of  the  pumping,  and  the 
steam  plant  was  used  to  keep  up  the  pressure 
to  normal.  There  were  many  connections  for  hose 
and   1-in.  pipe  all  around  the  circuit  main. 


The  vitals  on  this  job  were  the  loading  station  and 
the  pumping  plant.  With  these  two  working  perfectly, 
everything  else  was  apparently  easy.  Different  methods 
were  tried  of  operating  the  paving  mixers.  An  attempt 
was  made  to  operate  one  machine  along  the  6-ft.  berm 
at  the  top  of  fills  and  pave  the  outer  slope  for  a  width 
of  30  ft.  The  most  successful  method,  and  that  ulti- 
mately followed,  was  to  run  the  machines  parallel  on  the 
traclavay,  each  machine  paving  a  strip  30  ft.  wide. 

All  work  was  done  hurriedly  and  under  pressure.  The 
concrete  jjavement  was  completed  only  ten  days  prior  to 
the  date  on  whicli  the  first  great  race  was  run  over  it. 
Some  slight  inequalities  in  the  pa\'ement,  hardly  dis- 
cernible to  the  eye  but  found  by  racers  in  a  trial  race 
Sept.  2,  had  to  be  ground  down  and  smoothed  off. 

The  grandstands  are  of  wood  framing  with  concrete 
footings  (see  Fig.  4).  The  open  boxes  in  the  front  part 
of  the  stands  are  furnished  with  six  armchairs  each,  and 
in  the  grandstand  beliind  the  seats  are  fitted  with  opera- 
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PIG.    4.      CROSS-SECTION    THROUGH   TIMBER  GRANDSTAND,   TWIN  CITY  MOTOR   SPEEDWAY 
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FIO.    6.      COiirLETED    PAVEMENT    BEFORE    EXPANSION    JOIXTS    WERE   TRIMMED 


chair  baek.s  and  arms.  The  grandstand  roof  is  covered 
with  ''Galvanite"  roofing  made  by  tlie  Ford  Manufactur- 
ing Co.,  of  St.  Paul.  In  front  of  the  grandstand  is  a 
10-ft.  wire  fence  on  2-in.  wronght-iron  pipe  posts.  The 
wire  is  4x6-in.  mesh.  About  3,800,000  ft.  b.m.  of  Inni- 
ber  was  used  in  the  grandstand  and  bleachers,  and  300,- 
000  ft.  b.m.  of  lumber  in  fencing  the  grounds. 

According  to  the  local  newspaper  comment,  the  track 
as  found  by  the  racers  on  Sept.  4  was  not  so  smooth  as 


FIG.    5.       CONCRETING    l^AVEMENT    ON    THE 
EARTH-FILL  CURVES 

was  to  be  expected.  The  best  speed  made  was  104  mi. 
per  hr.  Six  of  the  14  contestants  did  not  finish  because 
of  engine  trouble,  broken  valves,  broken  springs,  etc.  Tire 
changes  were  numerous;  the  14  cars  used  up  78  tires. 
The  hot,  bright  sun  on  the  concrete  was  also  annoying 
to  the  drivers. 


EH 


Sift  SaiEa  ITiPatiacasco 


The  34th  annual  convention  of  the  American  Electric 
Railway  Association  and  its  affiliated  organizations  was 
heid  at  San  Francisco  Oct.  4  to  8.  As  was  to  he  ex- 
pected in  a  meeting  held  so  far  away  from  the  center  of 
electric-traction  development,  the  attendance  was  com- 
paratively small,  the  total  registration  of  members  and 
guests  being  about  650.  The  affiliated  associations  of 
accountants,  engineers,  claim  agents  and  transportation 
and  traffic  officials  held  sessions  each  afternoon.    The  par- 


ent association's  meetings  occupied  three  forenoons.  The 
usual  exhibit  of  machinery  and  supplies  was  omitted  on 
account  of  the  exposition. 

President  C.  Loomis  Allen,  in  his  presidential  address, 
said  that  the  previous  troubles  of  the  street-railway  com- 
panies due  to  agitation  for  municipal  ownership  and  to 
oppressive  government  regulation  faded  into  insignificance 
compared  with  the  financial  difSculties  experienced  by 
street  railways  during  the  past  year.  The  association's 
Bureau  of  Fare  Eesearch  obtained  figures  from  25%  of 
the  large  street-railway  companies  showing  a  drop  in  net 
earnings  in  the  year  ended  June  30,  1915,  of  $2,800,000 
compared  with  the  previous  year. 

A  feature  of  the  first  session  was  an  address  by  Jesse 
W.  Lilienthal,  president  of  the  United  Railroads  of  San 
Francisco,  reviewing  the  relations  of  the  company  with 
its  employees  and  with  the  public  'during  the  two  years 
of  his  presidency.     The  company  has  to  compete  with 
San    Francisco's    successful    municipal    electric    railway, 
which  under  the  terms  of  the  city  charter  pays  its  em-    L 
ployees  $3  per  day,  a  rate  which  the  United  company  ij 
cannot  afford.     The  company  did,  however,  increase  the  i* 
wages  to  its  men,  furnished  them  with  free  life  insurance 
without  cost  and  without  physical  examination  and  estab- 
lislied  a  loan  system  to  save  them  from  loan  sharks. 

Notwithstanding  many  discouragements  and  difficul- 
ties, Mr.  Lilienthal  still  adhered  to  the  five  foundation 
]irineiples  which  he  had  laid  down  at  the  start  as  essen- 
tial to  success,  as  follows : 

(1)  Accept  loyally  the  fact  that  a  utility  is  a  public 
servant  and  that  to  give  good  service  is  its  first  duty. 
(3)  Seek  publicity,  even  in  case  of  misfortune  or  loss.  (3) 
Treat  employees  fairl}',  and  as  far  as  resources  will  per- 
mit, generously.  (4)  Keep  out  of  politics,  wholly  and 
entirely.  (5)  Appeal  to  the  public  for  justice.  Circu- 
larize. Buy  space  in  the  newspapers.  Let  everything  be 
done  openly  and  in  the  name  of  the  company.  The  dis- 
cussion upon  Mr.  Lilienthal's  address  was  emphatic  in 
its  approval. 

At  the  second  session  former  Senator  Jonathan  BouriK', 
of  Oregon,  gave  an  address  on  "Evils  of  Government  Own- 
ership." His  argument  was  chiefly  based  on  the  injur- 
ious effect  of  government  ownership  on  the  government. 
-  The  report  of  the  Committee  on  Insurance  showed  that 
160  street-railway  companies  paid  last  year  $964,000  m 
insurance  premiums  and  incurred  $202,000  in  fire  losses. 
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for  which  tliov  roroivod  .$l(!iS,0()0  iiisiiianco,  or  IT.o.j^ 
of  what  thev  had  paid  out  in  preiniuiiis. 

The  Committee  on  Motor- Vehicle  Operations  reported 
a  great  falling  off  in  the  jitney  competition.  In  (50  cities 
decreases  of  from  19  to  100%  in  jitney  traffic  were  re- 
ported. Where  reasonable  public  regulation  of  jitney 
!  trallic  is  established  experience  proves  that  the  jituey 
disappears.  The  committee  recommended  that  the  asso- 
ciation should  undertake  a  thorough  study  of  the  motor 
bus  of  large  passenger  capatity. 

At  the  linal  session  most  of  the  time  was  devoted  to  a 
'v'l'cr  by  B.  J.  Arnold,  of  Chicago,  on  "Foundation  Prin- 
Ics  of  Utility  Valuation,  with  Special  Application  to 
L  -cttlement  Plans."  The  paper  is  40  pages  in  length 
and  was  hailed  as  an  important  contribution  to  this  sub- 
ject. In  general  Mr.  Arnold  urged  that  street-railway 
companies  should  seek  to  amortize  their  intangible  prop- 
erty as  rapidly  as  possible  by  devoting  surplus  earnings 
to  extensions  and  improvements,  so  that  when  the  proper- 
ties are  eventually  taken  over  by  the  public  their  capi- 
talization will  represent  no  more  than  the  physical  value 
of  the  property. 

Mr.  Arnold's  paper  was  also  notable  for  its  frank 
recognition  that  a  radical  readjustment  of  the  relations 
between  franchise  companies  and  the  public  is  inevi- 
table and  that  a  fair  compromise  is  all  the  companies 
can  hope  for. 

The  nominating  committee  reported  the  following  of- 
ficers for  the  ensuing  year  and  they  were  duly  elected : 
President,  Charles  L.  Henry,  Indianapolis ;  vice-presi- 
dents, L.  S.  Storrs,  New  Haven:  Timothy  S.  Williams, 
Brooklyn,  and  J.  H.  Pardee,  Pottsville,  Penn. 

At  the  sessions  held  by  the  Engineering  Association 
the  time  was  chiefly  devoted  to  routine  work  in  connec- 
tion with  various  details  of  operation  and  equipment 
which  the  association  aims  to  standardize.  Among  the 
subjects  taken  up  were  lighting  protection,  power  distribu- 
tion, block  signals,  buildings  and  structures,  life  of  rail- 
way physical  property,  power  generation  and  electrolysis. 

The  new  officers  of  the  Engineering  Association  are : 
President,  John  Lindall  (Boston  Elevated  Ry.)  ;  Vice- 
Presidents,  F.  R.  Phillips  (Pittsburgh  Rys!),  G.  W. 
Palmer,  Jr.  (Bay  State  St.  Ry.),  and  W.  G.  Gove  (Brook- 
lyn, N.  Y.,  Rapid  Transit  System). 


The  insufficiency  and  practical  futility  of  a  minimum 
crushing  strength  per  square  inch  as  a  specification  for 
granite  paving  blocks  have  been  recognized  in  the  stand- 
ard specifications  adopted  by  the  American  Society  of 
Municipal  Improvements  at  the  recent  Dayton  convention. 
The  impracticability  of  the  crushing  test  and  the  fact 
that  some  of  the  smoothest  and  best  granite-block  pave- 
ments have  been  constructed  of  soft  granites  having  a 
comparatively  low  compressive  strength  were  discussecT  in 
the  editorial  on  "Granite-Block  Pavements"  in  Engineer- 
ing Xews  of  Feb.  25,  1915.  Much  the  same  conclusions 
have  been  reached  by  the  granite-block  manufacturers 
'  after  a  thorough  study  and  investigation  of  the  subject  by 
C.  D.  Pollock,  Consulting  Engineer,  New  York  Citv. 
The  results  of  this  investigation  were  placed  before  the 
iotv's  subcommittee  on  granite  blocks,  and  in  the  new 


spccilications  adopted  by  the  sui)committee  (and  subse- 
quently by  the  convention)  the  clau.se  specifying  a  mini- 
mum crushing  strength  was  omitted  and  specifications  for 
testing  the  stone  for  toughness  and  abrasion  were  adojitcd. 
The  testing  methods  to  be  em])loyed  are  those  described 
in  Bulletin  t-l  of  the  United  States  Department  of  Agri- 
culture on  testing  road  materials.  For  heavy-traffic  streets 
the  coefficient  of  toughness  is  to  be  not  less  than  9  and 
the  French  coefficient  of  wear  or  abrasion  not  less  than  11. 
For  mediuni-traffic  streets  the  same  coellicients  are  7  and 
8  respectively. 

Defects  Caused  by  Gkavel  in  Joi.vts 

In  the  discussion  before  the  subcommittee  on  granite- 
block  pavements  and  in  a  paper  before  the  society  Mr. 
Pollock  demonstrated  that  the  small  defects  which  have 
occurred  in  some  granite  block  pavements,  caused  by  break- 
ing or  cracking  of  individual  blocks,  could  in  every  case 
be  traced  to  defective  methods  of  filling  the  joints.  These 
broken  blocks  were  found  to  occur  whether  of  so-called 
soft,  medium  or  hard  granite,  and  they  occurred  at  points 
where  the  grouting  appeared  to  be  in  perfect  condition  for 
a  considerable  distance  in  all  directions  about  the  broken 
blocks. 

These  failures  are  explained  by  Mr.  Pollock  as  follows : 

The  fracture  of  the  blocks  seemed  to  indicate  that  the 
cause  was  due  to  pressure  from  expansion.  Where  the  grout 
was  poor  and  brol^en  out  there  were  no  broken  blocks.  Upon 
removing  blocks  at  these  pot-holes  by  beginning  several 
blocks  away  fi'om  the  broken  ones,  the  grout  was  found  to  be 
good  and  had  penetrated  well  down  in  the  joints:  but  when 
the  joint  immediately  adjacent  to  the  broken  block  was 
reached,  the  grout  proved  to  be  good  for  only  about  1  in. 
down  from  the  top  of  the  block  and  below  this  was  either 
poor  or  the  joint  was  filled  simply  with  pea  stone.  In  every 
case  the  break  followed  very  closely  the  bottom  line  of  the 
good  portion  of  the  grout.  In  other  words,  the  top  of  the 
block  had  crushed  and  the  bottom  portion,  where  the  grout 
was  poor  or  missing  entirely,   remained  intact. 

The  blocks  which  had  cracks  across  them  like  laminations 
proved  to  be  whole  and  sound  except  for  the  top  portion  above 
the  bottom  line  of  the  good  grout.  This  all  thoroughly 
backed  up  our  theory  that  the  cause  of  the  fracture  was  the 
pressure  concentrated  upon  the  small  area  of  the  good  grout. 
In  fact,  one  sample  was  removed  from  about  the  center  of 
an  actual  bulge  in  the  pavement,  which  had  lifted  from  the 
sand  cushion  sufficiently  to  be  noticeable  and  to  give  forth 
a  hollow  sound  when  struck  with  a  sledge.  The  fracture  of 
the.  block  was  very  recent  and  probably  occurred  during  the 
extremely   hot   spell   in   September. 

Careful  examination  in  man.v  localities  shows  that  these 
small  defects  in  grouted  granite-block  pavements  are  not 
due  to  hard  or  soft  stone  but  are  the  result  of  poor  workman- 
ship. 

The  grout  should  be  either  uniformly  poor  or  it  should  be 
uniformly  good,  preferably  ot  course  the  latter.  An  even 
mixture  should  be  used  and  the  grout  should  penetrate  the 
joints  uniformly  to  a  deuth  nowhere  less  than  3  in.  With 
such  a  depth  of  good  grout  no  blocks  were  found  to  have 
failed  by  crushing,  not  even  where  quite  soft  granite  was 
used. 

Wherever  possible  the  grout  should  be  mixed  by  machines 
and  care  should  be  taken  to  secure  a  uniform  product,  like 
thin  cream.  The  grout  should  be  delivered  into  the  joints 
directly  from  the  machine  by  a  spout  or  hose,  so  that  the  sand 
will  not  separate  out,  as  it  is  very  likely  to  do  with  trans- 
portation In  wheelbarrows  and  the  like. 

The  suggestions  offered  in  the  foregoing  were  consid- 
ered by  the  subcommittee  on  granite-block  pavements,  and 
in  the  revised  specifications  gravel  is  not  recommended 
for  filling  the  lower  half  of  the  joints.  The  joints  are  to 
be  filled  from  the  bottom  up  with  1 :  1  portlaud-cement 
grout.  A  mortar  bed  in  place  of  a  sand  cushion  for 
bedding  the  blocks  was  considered,  but  the  mortar  bed 
was  not  approved  by  the  society  as  a  standard  method 
of  construction. 
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The  most  discu,«PCMl  iind  pcrhajis  the  most  important  sub- 
ject before  the  convention  of  the  American  Society  of 
JIunicipal  Improvements  at  Dayton,  Ohio,  last  week,  was 
the  iletermination  of  the  society's  attitude  on  the  bitulithic 
pavement  specification.  Up  to  this  time  the  society  had 
not  adopted  standard  specifications  for  bituminous  pave- 
ments, but  has  published  tentative  specifications  adopted 
by  the  subcommittee  on  bituminous  pavements  of  a  year 
ago.  These  sjiecifications  defined  two  types  of  pavement. 
One  was  practically  the  well-known  Topeka  specification 
for  asphaltic  concrete,  while  the  other  was  for  a  pave- 
ment which,  it  is  claimed  by  the  Warren  Brothers  Co., 
of  Boston,  infringes  the  patented  specification  for  bitu- 
lithic pavement. 

After  much  discus.sion  the  matter  was  placed  squarely 
before  the  convention  whether  or  not  the  society  would 
adopt  the  bitulithic  specification  as  one  of  its  standards, 
with  the  assurance  that  if  it  did  so  the  Warren  Brothers 
Co.  would  give  a  written  statement  to  the  effect  that  the 
society's  alternative  specification  (practically  the  Topeka) 
was  not  an  infringement.  The  bitulithic  specification  was 
adopted  by  a  vote  of  33  to  19. 

This  and  other  phases  of  pavements  occupied  a  large 
part  of  the  time  of  the  convention.  Nearly  every  type  of 
pavement  construction  was  discussed.  The  1914  standard 
specifications  were  in  several  cases  extensively  revised. 
The  exhibit  consisted  almost  wholly  of  paving  appliances 
and  materials.  Among  other  topics  considered  on  the  con- 
vention floor  were  water-supply,  sewage  treatment  and 
garbage  and  refuse  disposal. 

The  convention,  which  was  held  on  Oct.  12  to  15,  was 
the  largest  ever  held  by  the  society.  The  total  regLstration 
was  469  and  the  active  members  and  delegates  present 
numbered  215,  or  over  40%  of  this  class  of  membership. 
The  discussions  were  in  .some  cases  animated  and  two 
sessions  were  protracted  until  midnight.  In  fact,  one  day 
he  convention  was  in  almost  continuous  session  from  9  :  15 
a.m.  to  11 :  15  p.m. 

Graxite-Block  and  Brick  Pavements 

Joint  fillers  for  granite-block  pavements  were  dis- 
cussed by  C.  D.  Pollock,  consulting  engineer.  New  York 
City.  Extracts  from  this  paper,  together  with  the  prin- 
cipal changes  made  in  the  standard  specifieetions,  are 
printed  elsewhere  in  this  issue.  The  new  specifications 
also  provide  for  blocks  4  in.  deep,  where  these  are  consid- 
ered advisable  by  the  engineer. 

A  study  and  review  of  brick  paving  methods  was  given 
in  a  paper  by  Will  P.  Blair,  secretary  of  the  National 
Paving  Brick  Manufacturers'  Association,  Cleveland, 
Ohio.  The  general  trend  of  this  paper  was  to  show  that 
poor  workmanship  and  disregard  of  specifications,  rather 
than  faulty  specifications,  were  responsible  for  unsatisfac- 
tory results.  While  Mr.  Blair  commended  the  monolithic 
method  of  construction  (bricks  laid  on  the  green  concrete 
foundation  or  on  a  mortar  bed),  he  was  by  no  means  ready 
to  abandon  the  present  method  of  using  a  sand  bed  or 
cushion. 

The  monolithic  method  of  construction  for  brick  pave- 
ments was  strongly  advocated  in  a  paper  by  William  C. 


:oini 

Perkins,  Chief  Engineer  of  the  Inspection  Department' 
of  the  Dunn  Wire-Cut-Lug  Brick  Co.,  Conneaut,  Ohio.  By  i 
eliminating  the  sand  bed,  it  seemed  to  be  generally  con- 
ceded, many  of  the  hazards  involved  in  the  use  of  a  sand 
cushion  can  be  avoided,  for  it  is  undoubtedly  proved  that 
the  drying  out  or  packing  of  the  sand  after  the  pavement 
has  been  laid  often  leaves  a  small  air  space  under  a  grouted 
pavement. 

No  recognition  of  the  monolithic  method  of  construc- 
tion has  been  made  in  the  society's  standard  specifications 
for  brick  pavements.  The  subcommittee  on  brick  pave- 
ments came  to  much  the  same  conclusions  as  those  ex- 
pressed in  the  editorial  in  Engineering  News,  Aug.  5, 
1915 — namely,  that  radical  changes  in  specifications  al- 
ready giving  satisfactory  results  were  not  justified  in 
the  light  of  present  knowledge  of  the  success  of  the  pro- 
loosed  method.  No  important  changes  were  made  in  the 
1914  specifications. 

A  paper  by  A.  D.  Duck,  City  Engineer  of  Greenville, 
Tex.,  described  the  vertical  fiber  brick  pavements  of  that 
city  in  considerable  detail.  His  conclusions  were  decidedly 
favorable  to  this  type  of  brick  pavement,  and  the  subcom- 
mittee on  brick  pavements  was  requested  to  study  and  re- 
port ui3on  it  at  the  next  annual  meeting. 

Wood-Block  Pavements  Considered  at  Length 

Wood-block  pavements  received  a  good  share  of  the  de- 
liberations of  the  convention,  and  some  radical  changes 
were  made  in  the  1914  specifications.  A  strong  plea 
was  made  by  P.  C.  Eeillj^  Eepublic  Creosoting  Co.,  In- 
dianapolis, Ind.,  in  favor  of  a  pure  distillate  oil  contain- 
ing a  larger  percentage  of  commercial  creosote  and  less 
tar  than  the  preservative  described  in  the  1914  specifi- 
cations of  the  society.  Mr.  Eeilly  claimed  that  the  pre- 
viously specified  oil  was  only  25%  creosote  and  75%  tar, 
that  the  tar  was  an  adulterant  and  was  useless,  that  water- 
proofing the  block  was  not  necessary  if  the  cell  walls  of 
the  wood  were  thoroughly  coated  with  creosote. 

These  views  were  opposed  by  Hermann  von  Schrenk, 
consulting  engineer,  St.  Louis,  Mo.,  whose  sttidy  of  old 
wood-block  pavements  in  various  cities  has  led  him  to 
the  conclusion  that  the  character  of  the  oil  used  is  of  far 
less  importance  than  the  manner  of  treatment  and  the 
method  of  construction  of  the  pavement.  He  said  that 
neither  of  the  types  of  oil  under  consideration  had  a 
superior  penetrating  ability  and  that  he  had  never  known 
a  paving  block  to  fail  because  of  the  quality  of  the  pre- 
servative. Bleeding,  he  said,  was  experienced  with  both, 
and  cost  only  should  be  the  criterion  in  the  selection  of 
the  preservative.  Failures  which  have  occurred  Dr.  von 
Schrenk  laid  largely  to  insufficient  penetration  of  the  sap- 
wood  of  the  blocks.  A  paper  by  J.  W.  Howard,  Consulting 
Engineer,  New  York  City,  also  presented  arguments 
against  the  adoption  of  a  patented  oil.  He  said  water- 
proofness  of  the  blocks  was  necessary,  and  he  spoke  in 
favor  of  the  use  of  water-gas  tar.  A  paper  by  Ellis  R. 
Dutton,  Assistant  City  Engineer,  Minneapolis,  Minn., 
summarized  experience  with  wood-block  pavements  in 
that  city,  where  there  has  been  a  constant  increase  in  the 
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s])ocifif  .aravity  of  the  oil  iisod   I'rom  year  to  year   (from 
1.071  ill  l!)()a  to  I.IU)  at  ;i8°  C.  ill  liili). 

Some  radical  departures  from  the  IHI  I  spcrilications 
were  made  in  the  revised  speeilicatioiis  for  wood-block 
pavements.  These  will  be  published  by  the  society,  al- 
though not  yet  adopted.  The  subcommittee  on  wood-block 
pavement  recognized  pure  distillate  oil  as  a  satisfactory 
preservative,  but  did  not  recommend  its  adoption  at  this 
time.  Changes  are  made  in  the  specification  as  to  the 
sizes  of  blocks — 8  in.  is  to  be  the  average  length,  4  in. 
the  depth  for  heavy  traffic,  31^  in.  for  medium  traffic  and 
3  in.  for  light  traffic;  but  no  blocks  3  in.  in  depth  are 
to  be  longer  thau  8  in.  The  clauses  defining  the  preserva- 
tive oil  are  so  drawn  as  to  admit  a  pure  distillate  oil 
(specific  gravity  LOG  to  1.12  at  38°  C.)  and  are  other- 
wise broadened.  Only  coal-gas  or  coke-oven  tar  may  be 
used.  Special  precaution  is  to  be  taken  to  have  the  sap- 
wood  thoroughly  penetrated.  Steaming  is  to  be  carried 
on  for  2  hr.  and  the  vacuum  maintained  for  10  min. 
Clauses  have  been  added  to  the  specifications  requiring 
the  blocks  to  be  so  piled  on  the  work  as  to  prevent 
their  drying  out.  The  blocks  are  to  be  wet  before  laying 
and  are  to  be  laid  with  close  joints  instead  of  with  loose 
joints,  as  previously  specified.  The  joint  filler  may 
be  either  sand  or  coal  tar. 

Sheet  Asphalt  and  Asphaltic  Concrete 

The  repair  of  asphalt  pavements  in  small  cities  by  re- 
heating and  utilizing  storage  mixtures  made  when  the 
pavement  was  laid,  similar  to  the  methods  used  at  Char- 
lotte, N.  C.  (Engineering  Neit's,  Feb.  11,  1915),  was  de- 
scribed in  a  paper  by  W.  H.  Taylor,  Jr.,  City  Engineer 
of  Norfolk,  Va.  The  paper  also  described  in  detail  an 
experimental  homo-made  asphalt  plant  which  is  being  suc- 
cessfully used  for  working  over  material  removed  from 
old  asphalt  pavements.  This  material,  reheated  and  with 
the  addition  of  some  new  asphalt,  is  used  for  making 
repairs  to  otlier  pavements.  Tine  total  cost  is  40.2c.  per 
sq.yd.  for  taking  up,  reheating  and  relaying  the  old 
mixture. 

Types  of  bituminous-pavement  construction  and  their 
limitations  were  discussed  by  Francis  P.  Smith,  New 
York  City.  His  conclusions  seemed  to  be  that  the  j^ene- 
tration  method  of  construction  was  doomed  to  be  aban- 
doned, that  where  heavy  traffic  was  to  be  carried  a  hot- 
mixed  pavement  was  to  be  preferred  to  a  cold-mixed  one, 
that  sheet  asphalt  is  the  preferable  type  of  bituminous 
pavement  for  city  streets  and  that  pavements  constructed 
according  to  the  Topeka  specification  are  unsatisfactory. 

The  majority  report  of  the  subcommittee  on  bituminous 
paving  recommended  a  continuation  of  the  1914  speci- 
fications, with  a  footnote  to  the  effect  that  the  use  of  one 
of  the  two  specifications  given  might  involve  the  city 
in  patent  litigation.  A  minority  report  of  the  subcom- 
mittee recommended  the  adoption  of  the  Warren  Broth- 
ers Co.  bitulithic  specification  and  a  modified  form  of 
the  Topeka  specification.  The  minority  report  was 
adopted,  as  previously  noted.  Independent  of  either  of 
these  is  a  third  specification  drawn  by  the  subcommittee 
on  broken-stone  and  gravel  roads  (Prof.  A.  H.  Blanch- 
ard.  New  York  City,  chairman)  for  an  asphaltic  concrete 
pavement  utilizing  one  product  of  a  crushing  plant — a 
specification  similar  to  that  under  which  the  Catskill 
water-supply   roads,   described   in   Engineering  News  of 


Nov.  5,  1!)M,  and  the  Rhode  Island  state  roads  have  been 
constructed.    This  report  was  also  adopted  by  the  society. 

Concrete  Pavements  on  Street-Car  Area 

The  subcommittee  on  concrete  pavements  adopted  speci- 
fications for  one-course  and  two-course  pavements,  which 
are  based  largely  on  the  specifications  of  the  American 
Concrete  Institute,  with  some  quite  important  changes, 
however,  in  regard  to  the  coarse  aggregate  and  the  pro- 
portions of  the  mixture.  These  specifications  were  tenta- 
tively adopted  by  the  society. 

The  maintenance  of  the  pavement  in  the  street-railway 
area  was  the  subject  of  a  paper  by  N.  S.  Sprague,  Pitts- 
burgh, Penn.  Mr.  Sprague  believes  that  cities  should 
take  over  the  maintenance  of  the  pavement  in  the  railway 
area  and  be  reimbursed  in  some  way  by  the  railway  com- 
panies. 

Garbage  Disposal  and  Street  Cleaning 

In  the  papers  and  discussions  on  garbage  disposal  the 
fact  was  established  that  the  majority  of  cities  show  little 
interest  in  this  branch  of  municipal  work.  A  large  num- 
ber of  reduction  plants  are  privately  owned  and  no  data  on 
their  operation  are  available.  In  a  paper  by  B.  F.  Miller, 
City  Engineer  of  Meadville,  Penn.,  "Data  on  Garbage 
Reduction  and  Disposal,"  it  was  stated  that  oollection  is 
the  largest  item  in  the  cost  of  garbage  disposal.  The  most 
recent  developments,  according  to  ilr.  Miller,  are  in  high- 
temperature  incinerators,  which  are  proving  satisfactory 
in  several  .places. 

Plans  for  a  $55,000  municipal  reduction  plant,  at 
Dayton,  now  under  construction,  were  described  by  J.  E. 
Barlow,  Director  of  Public  Service.  Since  June,  1914,  the 
garbage  of  the  city  has  been  buried  under  gravel.  Ar- 
rangements have  been  made  for  the  sale  of  grease,  and 
it  is  believed  that  the  new  plant  can  be  made  to  pay  all 
operating  expenses. 

Water-Supply  and  Sewerage 

A  detailed  description  of  the  new  water-supply  for 
Victoria,  B.  C,  was  given  in  a  paper  by  C.  H.  Rust,  City 
Engineer.  One  of  the  most  interesting  features  is  a  42-in. 
concrete  pipe  line  144,000  ft.  long.  The  reconstruction 
of  the  water-works  of  Hamilton,  Ont.,  was  described  by 
A.  F.  ]\Iacallum,  City  Engineer  of  Hamilton. 

The  most  interesting  subject  under  the  head  of  sewage 
disposal  was  a  description  by  T.  Chalkley  Hatton,  Chief 
Engineer,  Milwaukee  Sewerage  Commission,  of  the  new 
experimental  plant  at  Milwaukee,  Wis.,  for  treating  sew- 
age by  the  activated-sludge  method  {Engineering  News, 
July  15,  1915).  ilr.  Hatton  believes  that  the  activated- 
sludge  jjrocess  is  "the  best  and  cheapest  process  for  treat- 
ing sewage,  where  a  high  standard  of  effluent  is  required, 
and  as  it  becomes  better  developed  it  will  supplant  sedi- 
mentation and  sprinkling  filters." 

In  discussing  this  paper  Rudolph  Hering,  while  com- 
mending the  breadth  and  scope  of  the  Milwaukee  experi- 
ments, expressed  doubt  as  to  the  success  of  the  method 
in  winter  weather. 

The  paper  of  George  H.  Norton,  Buffalo,  N.  Y.,  on 
"Stream  Pollution  from  Surface  Drainage  as  a  Limiting 
Factor  in  Sewage  Purification,"  dealt  with  the  futility- 
of  trying  to  obtain  pure  lake  water  by  purifying  the 
sewage  of  cities  beyond  the  point  where  an  equal  amount 
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of  pollution  was  derived  from  ordinary  surface  waters 
entering  the  lake.  In  the  report  of  the  committee  on 
sewerage  and  sanitation  the  same  necessity  for  sound  judg- 
ment on  the  part  of  the  engineer  was  emphasized.  The 
report  gave  an  analysis  from  a  mathematical  and  pecun- 
iary standpoint  of  various  public-health  measures — com- 
paring the  cost  of  saving  human  life  by  sanitation  and  by 
hospital  treatment — to  demonstrate  that  these  problems 
were  capable  of  engineering  analysis  and  that  such  analy- 
sis could  be  used  to  prevent  needless  and  extravagant 
expenditures  for  sentimental  reasons. 

Municipal  Government  and  Finance 

Plenrj'  M.  Waite,  City  Manager  of  Dayton,  gave  a  brief 
address  on  the  Dayton  plan  of  city  government. 

Other  papers  which  had  to  do  with  problems  of  munici- 
pal government  were :  "The  Law  and  the  Public  Welfare," 
by  William  S.  Crandall.  Dayton;  "The  City  at  Work," 
by  Louis  L.  Tribus,  Consulting  Engineer,  New  York  City, 
and  "Obligations  of  the  State  to  the  Municipality  in 
Matters  of  Public  Works,"  by  Alexander  Potter,  Consult- 
ing Engineer,  New  York  City,  in  which  the  author  took 
the  stand  that  various  state  commissions  were  exerting 
power  to  the  detriment  of  municipal  public  works. 

Committee  Eepokts — Officers — Next  Convention 

On  the  recommendation  of  the  committee  on  com- 
mittees the  list  of  standing  committees  of  the  society  was 
extended  so  that  there  are  now  twelve:  (1)  Paving,  (2) 
sidewalks  and  street  design,  (3)  city  planning,  (4)  parks 
iiiid  parkways,  (5)  street  lighting,  (6)  traffic  and  trans- 


portation (to  include  street-railway  proliloms),  (7)  water- 
works, (8)  sewerage  and  sanitation,  (9)  street  cleaning, 
(10)  city  government,  (11)  standard  specifications  and 
(12)    exhibition  committee  of  three  associate  members. 

The  report  of  the  committee  on  street  paving  favored 
the  discouragement  of  road  improvement  by  large  ex- 
penditures on  a  few  miles  of  road,  to  the  exclusion  of 
many  miles  on  which  some  improvement  could  be  made 
for  the  same  expenditure.  The  report  stated  that  more  co- 
operation between  the  state,  county  and  town  or  city  in 
roadbuilding  was  desirable.  The  committee  on  sewer  con- 
struction and  maintenance  attempted  to  define  the  terms 
used  in  sewer  work,  but  none  of  these  were  unusual  ex- 
cept the  objection  to  the  term  "sanitary  sewer,"  in  place 
of  which  "house  sewer"  is  recommended.  The  report  of 
the  committee  on  traffic  on  streets  aroused  considerable 
discussion — mainly  with  the  end  in  view  of  determining 
if  traffic  censuses  were  put  to  practical  use  and  if  traffic 
censuses  by  different  authorities  were  comparable.  The 
committee  on  standard  specifications  has  decided  that 
hereafter  the  society's  specifications  can  be  used  only  by 
cities  represented  in  the  membership  or  themselves  be- 
longing to  the  society. 

The  following  officers  were  elected :  President,  A.  F. 
Macallum,  City  Engineer,  Hamilton,  Ont^. ;  first  vice- 
president,  N.  S.  Sprague,  Pittsburgh,  Penn. ;  second  vice- 
president,  John  B.  Hittell,  Chicago,  111.;  third  vice-presi- 
dent, E.  E.  Conant,  Savannah,  Ga. ;  secretary,  C.  C. 
Brown,  Indianapolis,  Ind. ;  treasurer,  William  B.  Howe, 
Concord,  N.  H.  The  place  chosen  for  the  next  conven- 
tion was  Newark,  N.  J. 
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The  latest,  and  a  most  notable,  example  of  centralizing 
the  engineering  work  of  a  city  and  creating  a  position 
which  will  attract  and  hold  an  engineer  of  exi^erience 
and  capacity  is  afforded  by  the  City  of  Baltimore,  which 
has  just  honored  Calvin  W.  Hendrick,  Chief  Engineer 
of  the  Baltimore  Sewerage  Cojnmission,  by  making  him 
Chief  Engineer  of  that  city.  How  this  came  about  and 
just  what  it  means,  both  in  itself  and  in  relation  to  the 
Sewerage  Commission,  can  best  be  told  in  ilr.  Hendrick's 
own  words,  in  a  letter  to  Engineering  News: 

At  the  last  session  of  the  Legislature  a  new  adjustment  of 
the  engineering  forces  of  the  city  was  arranged  for,  creating 
the  position  of  Chief  Engineer  and  placing  the  various  depart- 
ments of  the  city  under  him,  as  follows:  Highways  Depart- 
ment. Commission  on  City  Plan,  Topographical  Survey  Com- 
mission, Sewers,  Paving,  Annex  Improvement.  Electrical  Com- 
mission, Water  Board,  Harbor  Board,  Inspector  of  Buildings 
and  City  Surveyor. 

Until  Jan.  1  I  will  occupy  both  the  positions  o.'  Chief  En- 
gineer of  the  city  and  Chief  Engineer  of  the  Sewerage  Com- 
mission. By  that  time  I  will  have  the  sewerage  work  com- 
pleted, with  the  exception  of  winding  up  several  contracts, 
which  will  require  a  couple  of  months.  About  Apr.  1  the 
Sewerage  Commission  will  go  out  of  existence  and  its  duties 
will  then  come  under  the  Chief  Engineer  and  be  carried  out 
under  the  Bureau  of  Sewers. 

The  Chief  Engineer  is  given  very  broad  powers  under  the 
n<'w  arrangement.  The  City  Engineer's  office  has  been  abol- 
ished entirely. 


S®c©Eadl    IEslhnIbita©ini   ©f  S^2°©eii° 

The  Second  Annual  Exhibition  of  Street-Cleaning  Ap- 
pliances, held  under  the  auspices  of  the  Department  of 
Street  Cleaning,  City  of  New  York,  was  held  at  the 
First  Regiment  Field  Artillery  Armory  in  New  York  City 
during  the  week  of  Oct.  11  to  16.  The  Department  had  on 
display  some  of  its  more  novel  and  interesting  pieces  of  ap- 
paratus.    Various  manufacturers  had  exhibits  also. 

Among  the  more  notable  pieces  of  equipment  showm 
were  motor-truck  sprinklers,  sand  spreaders,  ash  wagons 
with  power  lifts,  dustless  refuse  cars,  odorless  garbage 
trucks,  pavement  flushers  and  cleaners,  snow-plow  at- 
tachments for  motor  trucks,  etc.  There  was  a  good  rep- 
resentation of  the  more  familiar  street-cleaning  equip- 
ment and  of  domestic  novelties  such  as  odorless  garbage 
cans,  etc. 

One  of  the  machines  which  attracted  great  attention 
was  a  tractor-trailer  outfit  of  the  Department  of  Street 
Cleaning,  having  eight  removable  square  bell-top  cans 
and  holding  101/^  cu.yd.  of  ashes  and  garbage  or  13  cu.yd. 
of  rulilnsh.  In  service  the  cans  are  lifted  out  by  a  crane 
and  dumped  on  scows.  Perhaps  the  mo.st  novel  machine 
displayed  was  a  motorcycle  street  sweeper  (made  by  Hvass 
&  Co.!  New  York  City). 


OcioiHT  -.M,  i:m.: 
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THE    5:<1-FT.    .STi:i:i.    Al:i-ll    i  .F    the    DETROIT-SUPERIOR   BRIDGE   IX   CLEVELAXD    CLOSED   OCT.    S 


Third  largest  among  steel  arches  of  the  United  States, 
the  591-ft.  sjaan  of  the  Detroit-Superior  viaduct  in  Cleve- 
land, crossing  the  Cuyahoga  Eiver,  was  successfully  closed 
on  Oct.  8.  The  two  halves  of  the  span  were  erected  by 
the  cantilever  method,  with  anchorage  on  either  side  to  the 
concrete  pier  of  the  viaduct,  one  span  back  of  the  main 
arch  abutment. 

In  general  method  of  erection  the  construction  of 
this  arch  M^as  the  same  as  that  of  the  Hell  Gate  arch, 
the  closure  of  which  on  Oct.  1  was  noted  in  Engineering 
News,  Oct.  7,  191.5.  But  the  adjustment  of  the  Detroit- 
Superior  arch  was  provided  for  by  screw  toggles  in  the 
backstays,  while  at  Hell  Gate  hydraulic  jacks  under  the 
backstay  saddles  were  employed.  One  of  the  toggles  shows 
clearly  in  the  first  view  on  tliis  page. 


The  first  steel  set  in  the  east  half  of  the  Detroit-Su- 
perior arch  was  placed  July  29,  as  described  in  Engineer- 
ing Neu's,  Aug.  5,  1915,  p.  283.  Erection  of  the  east 
arm  was  carried  on  rather  slowly  during  the  first  month, 
however,  pending  the  start  of  work  on  the  west  arm, 
which  was  delayed  by  the  fact  that  the  west  pier  was  not 
completed.  On  Aug.  27  the  first  steel  of  the  west  arm  was 
set.  Only  37  working  days  later  the  center  pin  was 
placed. 

The  two  toggles  of  each  arm — one  in  the  plane  of  either 
truss — were  cross-coupled  by  a  transverse  shaft  and  o])- 
erated  by  means  of  this  shaft,  driven  by  a  rope  wheel  at 
the  center  of  the  shaft.  This  made  both  toggles  act  to- 
gether. During  the  lowering,  telephone  communication 
was  maintained  between  the  working  places  on  both  sides 
of  the  river  and  the  crown  point,  and  as  a  result  the  en- 
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tire  operation  was  luiii'orm  and  uiuler  control  at  all  times. 
The  time  consumed  in  lowerinj;-  to  full  contact  and  en- 
tirely relieving  the  backstays  was  1  hr.  ;50  niin. 

The  span  is  designed  as  a  three-hinged  arch,  with  span 
.")!H  ft.  and  rise  1-i-l  ft.  c.  to  c.  of  pins.  The  bridge  will 
have  two  decks — the  lower  for  six  street-car  tracks  and 
the  upper  for  street  traffic.  The  arch  members  are  of 
nickel  steel,  while  the  floor  and  bracing  are  of  carbon 
steel.  The  completed  structure  will  contain  about  4,250 
tons  of  metal. 

The  work  was  fabricated  by  the  King  Bridge  Co.,  Cleve- 
land, Ohio,  of  which  Harry  Fuller  is  Chief  Engineer. 
This  company  contracted  for  both  manufacture  and  erec- 
tion of  the  steel  span  and  designed  and  numufactured 
the  erection  material.  The  erection  was  performed  by  the 
Ferro  Construction  Co.,  of  Chicago,  subcontractor  under 
the  King  Bridge  Co.  The  bridge  is  being  built  for  Cuya- 
hoga County,  of  which  W.  A.  Stinchcomb  is  County  En- 
gineer and  A.  W.  Zesiger  Bridge  Engineer. 

.\  valuation  of  •$!:!,  I  l-").8r)i)  lias  been  placed  on  the 
"u.sed  and  useful'"  property  of  the  Denver  Union  Water 
Co.  by  W.  J.  Chinn,  special  master  of  the  United  States 
Circuit  Court  in  the  water-rate  reduction  case  started 
in  May,  1914.  The  20%  reduction  in  rates  jDroposed  by 
the  city  ordinance  at  issue,  ^Ir.  Chinn  states,  would  yield 
only  3.64%  on  the  valuation  named,  based  on  last  year's 
operations.  The  water  rights  are  valued  at  about  $3,000,- 
000  and  the  going-concern  value  is  placed  at  $800,000 — 
two  items  over  which  there  was  the  greatest  controversy. 
Another  interesting  point  in  the  report  is  the  exclusion 
from  the  \aluation  of  the  cost  of  pavement  over  mains, 
where  such  pavement  w-as  laid  after  the  mains  were  in 
place.  Corporation  costs  were  also  excluded  from  the 
valuation.  In  general  the  estimates  were  based  upon  the 
])resent  fair  market  value  of  adjacent  lands  and  water 
rights  and  on  reproduction  cost  less  depreciation  for 
.structures. 


In  addition  to  the  re])orts  noted  in  these  pages  Oct. 
',  and  Oct.  14,  a  report  on  the  subway  timbering  acci- 
dents in  Xew  York  City  Sept.  22  and  Sept.  25  has  been 
made  to  the  Mayor  by  L.  M.  Wallstein,  Commissioner 
of  Accounts.  This  report  places  strong  blame  on  the  loose 
construction  of  the  timbering : 

As  to  the  physical  causes  of  the  accidents,  my  conclusions 
as  to  both  are,  that  the  progressive  collapse  of  roadway  "was 
due  to  inadequate  supporting  structure  beneath  the  surface. 
At  Seventh  Ave.  the  collapse  was  initiated  tjy  the  impact  of 
rocks  hurled  by  a  blast  against  part  of  the  temporary  sup- 
porting structure,  and  at  Broadway  by  the  impact  of  roctcs 
which  fell  from  the  side  of  the  excavation  against  part  of 
the   temporary   supporting   structure. 

The  method  of  timbering  in  use  by  the  United  States 
Kealt}'  and  Improvement  Co.,  described  in  Eiigineerinij 
News  Sept.  30,  is  dl.scussed  as  follows: 

It  will  be  noted  with  reference  to  this  timbering  tliat  there 
was  no  cross-bracing  in  any  direction.  Other  than  the  tie 
between  the  transverse  I-beams,  there  were  no  ties  in  any 
direction.  There  was  no  fastening  between  the  steel  I-beams 
•ind  either  the  main  posts  below  or  the  posts  above  them. 
Nor  was  there  any  fastening  between  the  posts  below  and 
those   above    the    I-beams.      Further,    there    was   no    adequate 


bracing  between  the  transverse  I-beams  themselves  to  pre- 
vent overturning,  and  there  were  no  longitudinal  timbers  be- 
tween the  outside  main  posts. 

In  a  word,  this  timbering  consisted  of  a  combination  of 
wood  and  steel  loosely  connected.  Above  the  steel  the  tim- 
bering was  arranged  to  suit  the  street  and  subsurface  struct- 
ures. Below  the  steel  the  posts  were  spaced  to  give  a  max- 
imum facility  to  excavating  operations.  Neither  above  the 
steel  nor  below  it  -were  there  any  adequate  precaution.^ 
against  transverse  or  longitudinal  displacement  of  the  tim- 
bering. As  a  result,  the  knocking  out  of  any  post  below  the 
steel  or  of  any  steel  beam  was  sufficient  to  collapse  the  whole 
structure. 

The  method  of  timbering  used  in  this  section  of  subway 
construction  (7th  Ave.  between  24th  and  2oth  St.)  was  differ- 
ent from  that  employed  on  any  other  part  of  the  dual  system, 
except  the  Broadway  section.  It  was  entirely  unsuited  for 
the  purpose   for  which   it   was  designed. 

With  the  timbering  thus  inviting  failure,  there  followed  c>n 
the  morning  of  Sept.  22  the  blast  which  precipitated  the  col- 
lapse. During  the  day  preceding  the  accident  holes  had  been 
drilled  in  preparation  for  the  blasting  to  be  done  on  the  fol- 
lowing morning.  Among  these  were  four  holes  on  the  eat^t 
side  of  the  heading.  The  hole  farthest  east  ran  into  a  Ions 
and  generally  horizontal  seam  in  the  rock.  The  next  hole 
ran  into  a  vertical  seam.  The  four  holes,  which  were  fire'1 
simultaneously,  were  loaded  with  a  charge  which  normally 
would  not  have  been  excessive.  The  effect,  however,  of  the 
rock  seams  was  to  render  excessive  the  charges  which  weic 
loaded  in  the  holes  that  ran  into  the  seams.  The  result,  ac- 
cordingly, was  that  the  greater  part  of  the  force  of  the  dy- 
namite was  expended  not  in  fracturing  the  rock  but  in  break- 
ing it  into  large  fragments  and  hurling  them  into  the  cut  an.l 
against  adjacent  parts  of  the  timbering.  \  large  depres- 
sion in  the  web  of  tlie  nearest  transverse  steel  beam  clearl.\ 
showed  the  effect  of  the  impact  of  the  rock  against  the  beam 
Here  then  was  just  the  kind  of  attack  upon  the  temporar>- 
supporting  structure  which  it  was  unable  to  withstand,  so 
that  it  collapsed  from  the  north  heading  southward  to  the 
concrete  walls  and  steel  structure,  which  were  part  of  tlit- 
permanent   work. 


I     EHGHMEIE^IHG    SCHOOLS     | 

Ohio  State  Uxivehsity 

A  four-year  cour.se  in  landscape  architecture  is  being 
offered  for  the  first  time  at  this  institution.  The  work 
is  under  the  Department  of  Horticulture,  with  P.  H.  El- 
wood  in  active  charge.  Some  of  the  courses  will  be  given 
by  A.  E.  Taylor,  landscape  architect,  of  Cleveland. 

Beginning  in  1917,  students  entering  this  university 
will  be  required  to  spend  two  years  in  the  Arts  College  . 
before  being  admitted  to  the  schools  of  engineering,  agri- 
culture, etc.  Presumably  this  change  ^\'ill  be  accompanied 
by  a  reduction  of  the  professional  courses  to  three  or  two 
years. 

Y-VLE   UxiVEliSITY 

An  organization  of  Yale  graduates  engaged  in  engi- 
neering, manufacturing  and  transportation,  kno'wn  as 
the  Yale  Engineering  Association,  has  recently  been 
completed.  Its  objects  are  to  help  the  university's 
educational  work  (by  recommendations  about  courses,  by 
conferences  with  faculties,  alumni  visits,  engineering  lec- 
tures to  undergraduates,  etc.),  to  establish  helpful  rela- 
tions between  Yale  men  (by  joint  meetings,  visits  to  work 
under  Yale  graduates,  obtaining  positions  for  yomig  grad- 
uates, finding  summer  work  for  undergraduates),  to  carry 
im  publicity  work,  to  cooperate  with  other  college  associa- 
tions and  national  engineering  societies,  and  to  stuily 
engineering  education. 

The  officers  are  :  President.  E.  ^I.  Herr,  Westinghousc 
Electric  ami  Manufacturing  Co.,  Pittsburgh ;  Vice-Pres- 
ident, H.  N.  Co  veil,  Lidgerwood  ifanufacturing  Co., 
Brooklyn,  X.  Y. ;  Secretary-Treasurer,  R.  T.  Dana,  Con- 
sulting Engineer,  New  York  City. 


O.tolx'i-  21.   i:)15 


E  N  (;  I  X  V.  K  ]{  1  X  (i     N  E  W  S 


815 


H^WS  HOTES 


St.  L.UUIM  Muniripal  llrlilitv  l.iibur  DiNputcM — In  compliance 
with  an  agreement  between  the  city  and  the  union-labor 
interests  in  St.  L.ouis  an  arbitration  commission  has  been 
appointed  to  adjust  the  difterences  between  the  union  and  the 
city.  On  this  commission  ii  Mr.  Haenni  is  appointed  by  the 
unions,  C.  E.  Smith,  former  Chief  Engineer  of  the  Missouri 
Paciflc  Ry.,  by  the  Board  of  Public  Service  and  these  two 
selected  R.  S.  Colnon,  of  the  contracting  firm  of  Fruin  & 
Colnon  and  an  associate  member  of  the  American  Society  of 
Civil  Ensineers.  as  the  third  part.v.  The  first  matter  referred 
to  this  commission  was  the  demand  of  the  unions  that  the 
city  superintendents  be  discharged,  which  was  refused  on  the 
ground  that  they  had  been  appointed  by  competent  engi- 
neers and  ^\'ere  familiar  with  the  particular  class  of  work. 
In  this  connection  the  board  also  announced  that  it  would  not 
consider  the  question  of  discharges  for  incompetency,  as  it 
felt  that  the  particular  foremen  were  better  qualified  than 
the  board  to  pass  on  that  point.  As  to  jurisdictional  troubles 
between  the  various  unions,  the  board  has  announced  that 
it  will  consider  tiiese  matters  on  their  merits  under  the  con- 
ditions existing  on  this  particular  work  and  expect  to  rule 
as  to  what  is  reasonable  rather  than  to  insist  on  the  city  fol- 
lowing any  general  rules  of  the  union,  which  may  not  be 
applicable  to  the  work.  The  city  ordered  a  full  force  of 
union  men  to  report  for  work  on  Oct.  IS. 

The  Panama  Canal  Situation  has  not  changed  since  last 
week.  Under  date  of  Oct.  12  the  Governor  of  the  Canal  reports 
as   follows: 

The  mass  of  material  involved  in  the  break  of  Oct.  14. 
1914.  which  had  been  slidin,g  graduallj'  into  the  prism,  moved 
precipitately.  This  combined  -n-ith  a  similar  movement  from 
the  break  which  occurred  just  opposite  on  the  west  bank  in 
August  causes  the  present  conditions.  The  length  of  channel 
involved  1.300  ft.,  of  which  200  ft.  at  present  has  a  width  of 
only  25  ft.  and  a  depth  of  3  to  15  ft.  For  the  week  ended 
Oct.  9.  209,000  cu.yd.  of  material  was  dredged;  but  as  the 
movement  continued  the  result  has  been  to  maintain  onl>' 
what  the  slides  left  in  the  first  instance.  The  canal  is  there- 
fore physically  closed  temporarily.  On  the  east  side  the 
bank  is  upiA'ard  of  300  ft.  above  canal  level  and  on  the  \\'est 
side  varies  from  300  to  400  ft.  above.  Material  in  settlinjr  and 
moving  creates  earth  waves  "with  deep  depressions  behind 
these  being  some  500  to  600  ft.  from  the  canal  prism,  with 
elevations  of  60  to  SO  ft.  above  water  surface.  These  waves 
undoubtedly  counterbalance  the  weight  of  the  broken  mass 
on  either  side  and  when  removed  may  cause  another  similar 
movement;  hence  the  impossibility  of  making  any  prediction 
as  to  the  date  of  opening  until  after  the  waves  Which  now 
block  the  channel  have  been  n  nioved  and  action  of  remaining 
material  determined.  Heavy  rains  mateiialU*  affect  the  move- 
ment. Whether  light-draft  ships  can  pass  in  advance  of  30-ft. 
draft  ships  must  depend  on  conditions  when  a  reasonablj' 
secure  channel  is  attained. 

The  general  slide  conditions  do  not  seem  to  be  radically 
changed  from  what  they  were  in  1914,  as  described  by  W.  G. 
Comber  in  "Engineering  News"  of  Apr.  22,  1915. 


Mr.  Jay  A.  Rossitter  has  been  appointed  Engineer  of  Track 
Elevation    for   the   City   of  Chicago. 

Messrs.  John  Laylin.  Assoc.  M.  Am.  Soc.  C.  E.,  of  Norfolk, 
and  Ted  Brindle.  of  Columbus,  Division  Engineers  of  the  Oliio 
State  Highway  Department,  have  resigned  from  that  depart- 
ment. 

Mr.  J.  D.  Bo"«'les,  recently  Engineer  of  the  Missouri  Pub- 
lic Service  Commission,  has  been  appointed  Electrical  En- 
gineer of  the  Springfield  (Mo.)  Gas  and  Electric  Co.  Mr. 
Bowles    succeeds    O.    S.    Clements,    who    recently    resigned. 

Mr.  Orville  Wright,  who  recently  sold  his  aeroplane  patent 
rights  to  the  newly  organized  Wright  Aeroplane  Co.,  will 
continue  with  the  company  in  the  capacity  of  advisory  engi- 
neer.    Mr.  T.   Frank  Manville  is  president  of  the  company. 

Gen.  H.  M.  Chittenden.  U.  S.  A.,  retired,  M.  Am.  Soc.  C.  E., 
has  resigned  as  a  member  of  the  Seattle  Port  Commission. 
He  is  now  located  at  Dayton,  Ohio,  -where  he  is  engaged  as 
consulting  engineer  on  the  flood-prevention  work  in  the 
Miami    River   district. 

Mr.  A.  H.  Spahr,  Instructor  in  Engineering  E.xtension  at 
the  School  of  Engineering,  Pennsylvania  State  College,  has 
been  appointed  Professor  of  Physics  at  the  Kansas  State  Nor- 
mal School,  Pittsburg,  Kan.  Mr.  C.  F.  Kopp.  of  Amite,  La., 
will  suceeed  Mr.  Spahr. 


Mr.  Alan  A.  Wood,  Jun.  Am.  Soc.  M.  E.,  who  has  been 
connected  with  the  venturi-meter  department  of  the  Builders 
Iron  Foundry  at  Providence,  H.  I.,  is  now  located  with  the 
company's  Paciflc  Coast  agent,  Norman  B.  Livermore  &  Co., 
at  San  Francisco  and  Los  Angeles,  in  an  engineering  and 
sales   capacity. 

Mr.  Harvey  W.  HIncks,  Assistant  Engineer  of  the  United 
States  Indian  Irrigation  Service,  has  been  made  Engineer 
in  the  Service.  He  is  in  charge  of  the  Klamath  Indian  Res- 
ervation irrigation  work,  with  headquarters  at  Chiloquln, 
Ore.  Mr.  Hincks  recently  supervised  the  construction  of  the 
Modoc  Point   Irrigation   Project  and   the   Sprague   River  Dam. 

Mr.  Myron  L.  Fuller,  who  has  been  in  China  for  nearly 
two  years,  engaged  in  exploration  work,  has  returned  to 
this  country  and  will  again  take  up  his  consulting  practice 
as  a  specialist  on  ground-water  supplies  and  dam  founda- 
tions. Correspondence  will  reach  Mr.  Fuller  in  care  of  the 
Bureau  of  Associated  Geological  Engineers,  131  State  St., 
Boston,  Mass. 

Mr.  Alvin  Bugbee,  M.  Am.  Soc.  C.  E.,  Superintendent  of 
Water-Works  of  Trenton,  N.  J.,  who  has  been  Acting  Chief 
Engineer  of  the  water-works  since  the  death  of  George  W. 
Lenox,  about  six  months  ago,  has  assumed  the  duties  of  chief 
engineer  in  addition  to  his  superintendency.  The  assignment 
of  the  duties  to  Mr.  Bugbee  was  made  recently  by  the  City 
Commission  of  Trenton  and  the  position  of  Chief  Engineer 
abolished.  Mr.  Bugbee  will  receive  a  slight  increase  in 
salary. 

Prof.  James  Ambrose  Moyer,  M.  Am.  Soc.  M.  E.,  head  of  the 
Department  of  Mechanical  Engineering  of  Pennsylvania  State 
College,  has  been  appointed  Director  of  the  University  Ex- 
tension of  the  State  of  Massachusetts,  which  is  a  new  depart- 
ment. Professor  Moyer  has  been  connected  with  the  General 
Electric  Co.  as  mechanical  engineer  and  chief  computer,  and 
the  Westinghouse,  Church,  Kerr  Co.  as  general  engineer,  and 
recently  has  been  director  of  engineering  extension  work  and 
acting  director  of  the  Engineering  Experiment  Station  of 
Pennsylvania   State  College. 


Thomas  P.  Fowler,  formerly  President  of  the  New  York, 
Ontario  &  Western  Ry.,  died  on  Oct.  13  at  his  home  in  War- 
wick, N.  T.     He  was  born  in  Newburgh,  N.  X.,  in  1851. 

Edward  D.  White,  for  27  yr.  connected  with  the  Brooklyn 
(N.  Y.)  City  R.R.  Co.  and  for  19  yr.  Vice-President,  died  on 
Oct.  14  at  his  home  in  Brooklyn,  in  his  94th  year.  Mr.  White 
retired  from  the  board  of  directors  of  the  company  only  this 
year. 

William  B.  King,  M.  Am.  Soc.  C.  E.,  General  Manager  of  the 
Fort  Worth  (Tex.)  Stock  Y'ards  Co.  and  the  Fort  Worth  Belt 
Ry.,  died  on  Oct.  11  at  his  home  in  that  city  at  65  years  of 
age.  He  was  born  in  Virginia  and  went  to  Texas  when  a 
young  man.  settling  in  Weatherford.  Afterward  he  became 
City  Engineer  of  Fort  Worth  and  of  Weatherford.  At  various 
times  Mr.  King  was  resident  engineer  at  Fort  \\"orth  for  sev- 
eral of  the  Texas  railways  and  was  in  charge  of  the  construc- 
tion of  the  Texas  and  Pacific  Ry.  between  Fort  Worth  and 
El  Paso.    Later  he  established  the  Fort  Worth  Stock  Y'ards  Co. 

I  EMGIMEEIRIHG      SOCIETIES  I 


COMING    MEETINGS 

ASSOCIATION     OF     RAILWAY     ELECTRICAL     ENGINEERS. 
Oct.    lS-24.      Annual    meeting    in    Chicago.      Secretary,    J     A 
.\ndrencetti,  C.  &  N.  W.  Ry.,  Chicago,  111. 

The  EniuLineers'  Club  of  Trenton — Following  the  lead  of 
many  other  engineering  organizations,  the  Engineers  Club 
of  Trenton  has  established  an  employment  bureau  to  be  man- 
aged by  the  secretary,  Joseph  E.  English. 

American  As8oeiation  of  Engrineers — .\11  engineering  socie- 
ties have  been  invited  to  send  ofBcial  representatives  to  the 
convention  of  the  American  Association  of  Engineers,  to  lie 
held  in  Chicago.  Dec.  10  and  11.  The  Association  announces 
that  55  new  members  were  gained  durin.s;  the  latter  half  of 
September.  The  chairman  of  the  National  Membership  Com- 
mittee is  A.  H.  Krom.  Assistant  Engineer.  State  Public  Utili- 
ties  Commission   of  Illinois. 
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,V  LiUrKe  Minlne  f 'oiivciidon  will  be  held  in  Washington, 
P.  C.  on  Dec.  IC.  to  act  on  iccommendations  regarding  a 
general  revision  of  the  Federal  mining  laws.  Van  H.  Man- 
ning. Director  of  the  Bureau  of  Mines,  announces  that  all  the 
known  mining  societies  in  the  United  States  have  been  invited 
to  send  delegates.  It  is  hoped  that  the  mining  industry  will 
be  so  well  represented  that  the  action  of  the  convention  will 
he  regarded  as  expressing  the  wishes  of  the  industry. 

.\inerloaii  In.-ttltute  of  Electrleal  Eueineers — The  314th 
meeting  of  the  Institute  and  the  lOOth  meeting  of  the  St.  Louis 
section  were  held  simultaneously  at  the  Planters  Hotel, 
St.  Louis,  Oct.  19  and  aO.  Out-of-town  members  of  the 
A.  I.  E.  E.  were  guests  of  the  St.  Louis  Section  at  a  luncheon 
held  on  Oct.  19  and  were  entertained  at  dinner  on  Oct.  20  by 
the  St.  Louis  Engineers'  Club.  This  was  followed  by  a  theater 
party.  The  meeting  was  the  first  national  meeting  of  the 
Institute  held  in  St.  Louis  since  the  World's   Fair,   11  yr.   ago. 

lioMton  Soelety  of  Civil  Ensineers — That  the  social  element 
is  not  neglected  by  the  Boston  Society  of  Civil  Engineers  is 
evident  from  the  society's  latest  announcement,  just  received. 
Relative  to  ah  excursion  to  Salem  on  Oct.  20,  the  notice  reads: 
"Everybody  guaranteed  to  reach  third  base,  but  the  committee 
cannot  assist  in  getting  home."  What  is  termed  a  "smoker- 
sing  dinner"  was  held  that  same  evening  at  the  Boston  City 
Club,  and  was  presided  over  by  Charles  H.  Eglee.  Another 
noteworthy  announcement  is  that  the  Committee  on  Social 
Activities  hopes  to  organize  a  strictly  amateur  (there  should 
be  no  difficulty  on  this  score)  orchestra  among  the  members, 
to  furnish  entertainment  at  the  winter  dinners.  The  com- 
mittee requests  any  member  ^who  can  play  a  musical  instru- 
ment (from  ocarina  to  harp)  to  communicate  at  once  with 
Chairman  Edmund  M.   Blake. 


lers.  trucks,  aii-  brakes,  etc.  This  is  shown  in  the  accom- 
panying view.  The  particular  car  pictured  was  made  for 
the  Brittania  Mining  Co.  of  British  Columbia,  which  desired 
ore  carriers  from  which  no  leakage  was  possible.     The  frame 


ROUNlJ-UOTT(_lM    TILTING-BODY    ORE    CAR 

consists  of  a  box-girder  center  sill  with  projecting  buffer 
frames  and  body  bolsters.  The  dumping  body  has  a  rocker  at 
each  end  resting  on  a  track  supported  by  the  buffer  frame. 
The  car  tilts  about  a  point  just  above  the  center  of  gravity 
when  loaded.  Small  force  is  required  to  dump,  and  this  is 
furnished  by  a  crane  which  hooks  under  U-castings  on  the 
side.  To  prevent  tilting  in  transit,  chains  run  from  the  body 
corners  to  the  buffer-frame  ends. 


Oakland    Revol«ns-Bucket    Scraper 

A  novel  improved  scraper  has  been  developed  from  the 
fresno  type  by  Child  and  Keir,  of  Oakland,  Calif.,  and  is  be- 
ing marketed  by  the  Graves-Spears  Road  Machinery  Co.,  of 
Oakland.  The  machine  is  shown  in  the  accompanying  view. 
It  is  claimed  that  a  6-ft.  scraper  of  this  type  will  move  more 
dirt  than  two  S-ft.  fresnos.  Four  sizes  are  made — with  5-, 
6-,    7-    and    8-ft.    buckets. 

A  long  steel  bucket  or  bowl  is  pivoted  in  a  stiff  steel  frame 
which    is    carried    on    shoes    forward    and    wheels    at    the    rear. 


The  driver  rides,  loading  and  dumping  with  a  toot  lever. 
He  does  not  have  to  pull  the  bucket  back  into  place,  as  it 
revolves  and  locks  when  it  comes  into  loading  position.  For 
grading  it  can  be  held  at  any  angle  desired.  This  scraper 
sells  at   from   $75   to  $200. 

Ronnd-Dottom  TiltliiB-Body  Dunip  Car 

Tlltlng-body  round-bottom  dump  cars  have  been  frequently 
used  around  industrial  plants  and  by  a  few  contractors,  but  such 
equipment  has  been  made  in  comparatively  small  sizes  and  for 
narrow-gage  tracks  (see  "Engineering  News,"  Apr,  8,  1915,  p. 
704).  A  similar  car  has  now  been  developed  by  the  Oren- 
stein-Arthur  Koppel  Co.,  of  Koppel.  Penn.,  in  large  sizes  for 
standard-gage  lines  and  equipped  with  M.  C.  B.  standard  coup- 
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Siiiitb    Low-Level    Haud-Charging    Mixer 

A  new  design  of  low-level  hand-charging  concrete  mixer 
is  being  put  on  the  market  by  the  T.  L.  Smith  Co.,  Milwau- 
kee, Wis.  Eight  years  ago  the  company  had  such  a  ma- 
chine, but  it  was  sidetracked  by  the  demand  for  power- 
charging  types.  The  recent  increased  demand  for  low- 
charging  mixers  has  brought  about  the  redesigning  of  the 
old  machine.  In  general,  a  low  platform  takes  the  place  of  a 
gated  batch  hopper  or  a  gear-driven  charger.  The  platform 
is  only  IS  in.  high,  so  that  a  barrow  may  be  easily  run  up 
for  emptying  directly  into  the  drum.  The  feed  end  is  left 
almost  entirely  open  and  a  narrow  hopper  is  added  to  re- 
ceive the  upended  wheelbarrow.  To  eliminate  splashing,  the 
drum  width  has  been  increased  and  a  short  wing  has  been 
added  on  the  feed  side  of  the  blades.  The  scoop  blades  in  the 
center  of  the  drum  are  raised  above  the  interior  surface  so 
there  are  no  corners  for  lodging  material.  The  machines  are 
made  in  3-,  4-,  6-  and  9-cu.ft.  sizes.  All  sizes  are  portable, 
being  mounted  on  steel  frames  and  trucks.  The  platform  is 
hinged  and   folds  up  against  the  receiving  hopper. 

Sewag-e-Sprayins    PSoxzle 

A  patented  design  of  sewage-spraying  nozzle,  shown  in 
lit;  view,  is  being  marketed  by  the  Snow  & 
Petrelli  Manufacturing  Co.,  152 
Brewery  St.,  New  Haven,  Conn. 
This  is  of  the  circular-orifioe 
type  which,  it  is  reported,  in 
service  has  demonstrated  its 
ability  to  give  an  undivided 
spray  and  to  minimize  clogging. 
Inside  the  screw-cap  is  a  2-in. 
spherical  chamber  with  a  %-in. 
to  %-in.  orifice,  above  which 
is  a  trumpet-shaped  deflector 
supported  on  a  knife-edge 
bridge. 

1'eriuuuoiit-l.rpeu    Paint 

A  new  paint  is  being  manu- 
factured by  th  :  F.  W.  Devoe 
it  C.  T.  Raynolds  Co.  under  the 
name  of  "Mitis  Green,"  which 
is  claimed  to  produce  a  surface 
which  will  neither  fade  nor 
lose  color,  as  is  common  with 
the  green  paints  previously 
available.     The  paint  is  made  in 

les  of  green   and   can  be  had  in  paste  form,  ground  in 

oil,   or   in   liquid   form   ready  for  use. 


SNOW    &    PETRELLI 
NOZZLE 
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The  utilization  of  waterfront  and  the  architectural 
treatment  of  buildings  fronting  upon  the  Chicago  Kiver 
have  been  discussed  at  various  times  in  couneetion  with 
city-planning  movements  at  Chicago.  An  example  of 
what  may  be  accomplished  in  this  direction  is  indicated 
Ity  the  new  warehouse  for  the  wholesale  grocery  firm  of 
Keid,  Murdoch  &  Co.,  at  Clark  St.  and  the  river,  as 
.shown  by  the  accompanying  view.  This  building  was  de- 
signed by  George  C.  Nimmons,  architect,  of  Chicago. 

The  river  front  of  the  building  has  a  special  feature,  a 
balcony  or  walk  forming  the  a]i]iroach  to  the  office  en- 


that  level.  The  rear  of  the  building  nas  team  space  and 
^  railway  side  track  and  is  at  the  level  of  the  end  of  La 
Salle  St.,  which  is  at  this  low  elevation  on  account  of 
there  being  no  bridge.  Freight  elevators  descend  below 
this  level  to  the  tunnels  of  the  narrow-gage  electric  freight- 
railway  system. 

The  balcony  is  a  6-ft.  cantilever  extension  of  the  main 
floor  of  the  building  and  consists  of  a  9-in.  reinforced- 
concrete  slab.  It  is  designed  for  a  live  load  of  150  lb. 
per  sq.ft.  An  attractive  appearance  is  afforded  by  the 
concrete  lamp  posts  on  concrete  pedestals,  between  which 


K1\KR   WAREHOUSE  WITH  OFFICE  ENTRANCE   ON  THE  RIVER  SIDE 


trance.  This  balcony  is  a  little  above  the  level  of  the  Clark 
St.  sidewalk,  at  the  north  end  of  the  bridge.  At  each 
end  are  steps  leading  down  (from  Clark  St.  at  the  east 
and  from  the  balcony  at  the  west  end)  to  a  concrete 
dock  wall  for  the  use  of  steamers  and  barges.  At  the 
wharf  level  are  doors  opening  into  the  main  basement 
and  sub-basement,  which  are  respectively  above  and  below 


is  placed  a  light  and  ornamental  handrailing  with  wire- 
panels.  At  each  end  of  the  balcony  is  a  cantilever  girder, 
the  one  at  the  east  or  Clark  St.  end  supporting  the  ap- 
proach platform  and  stairways.  The  wharf  is  10  ft.  wide. 
The  building  has  a  river  frontage  of  322  ft.  and  is  about 
180  ft.  deep,  except  that  on  Clark  St.  its  frontage  is  only 
421/^.  ft.     The  contractor  was  E.  C.  Scheidenhelm. 
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SyyOPSli^ — Cul-aiul-fill  worl-  ainoiinluicj  io 
2,800.000  ijd.,  begun  in  May,  to  be  finished  by 
December.  Shovel  work  in  the  n/^.s.  Handling 
itpoil  to  filling  treMles.  Slides — one  fill  still  slip- 
ping:  bad  ■'ilides  in  a  deep  rut. 

Fifteen  steam  shovels  are  working  day  and  iiiglit  ou  a 
low-grade  single-track  line  of  the  Norfolk  &  Western 
Railway  Co.  in  Virginia,  between  Burkeville  and  Panip- 
lin,  a  distance  of  37  mi.  The  new  line  will  carry  the 
eastbound  freight,  which  is  the  heaviest  traffic  of  the  rail- 
way. Westbound  traffic  will  continue  to  be  sent  o\er 
the  existing  single  track.  The  location  of  the  two  lines 
with  respect  to  each  other  is  shown  in  Fig.  3.  The  loca- 
tion of  the  new  line  was  started  in  January,  1915,  and 
the  first  steam  shovels  were  put  to  work  on  May  1.  The 
grading  should  be  completed  in  November,  and  it  is 
expected  that  the  track  will  be  connected  up  complete 
before  January,  1916. 

The  new  line  runs  southeast  from  Birrkeville  until 
several  miles  ijeyond  Meherrin,  when  the  general  direction 
becomes  northeast.  This  is  exactly  the  reverse  from  con- 
ditions on  tlie  old  line,  which  runs  northeast  from  Burke- 
ville, then  southwest  toward  Pamplin.  The  first  15  mi. 
or  so  of  the  new  line  is  paralleled  by  the  Southern  Ey. 
and  the  next  13  mi.  by  the  Virginian  Ry.  The  improve- 
ment in  grade  over  the  old  line  is  shown  in  the  profile. 
Fig.  1,  the  maximum  grade  in  either  direction  on  the 
new  work  being  0.5%. 

General  Character  of  the  Soil 

Red  clay  is  the  predominating  soil.  It  is  everywhere 
the  topsoil  and  extends  usually  below  a  depth  of  30  ft. 
Sometimes  it  is  underlain  with  a  stratum  of  quick.sand 
or  a  material   closely   resembling  quicksand.     At   other 


ILimK 
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times  the  substratum  is  soft,  wet,  slippery  clay  of  greenish 
color,  containing  mica,  which  moves  very  easily. 

There  was  very  little  excavation  in  rock,  although  there 
were  a  few  cuts  in  which  rock  was  encountered.  In  such 
cases  it  was  drilled  with  well  drills  and  blasted  in  quan- 


PIG.    2.      MAP    SHOWING    EXISTING    AND    NEW    LINES    OP 
THE    NORFOLK   &    WESTERN   R.R. 

tity.  At  one  point  where  the  Virginian  Ry.  in  a  cut  par- 
allels the  new  line,  the  Virginian  cut  was  entirely  through 
rock  that  cropped  out  to  the  surface.  Estimates  of  the 
cost  of  doing  the  Norfolk  &  Western  cutting  at  this  point 
were  therefore  based  on  the  expectation  of  encountering 
rock.  At  the  beginning  of  Septemljer  the  cut  was  35  ft. 
deep  and  no  rock  had  been  struck. 

The  excavation  totals  2,800,000  cu.yd.  The  work  is 
divided  into  five  contracts,  which  are  supervised  for  the 
railway  company  by  four  resident  engineers.  Each  resi- 
dency embraces  about  9  mi.  of  line.  The  engineer  is 
assisted  by  a  transitman,  levelnian,  two  rodmen  and  two 
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chiiimiu'ii.  Each  of  these  engineering  subdivisions  ioeated 
its  section  of  the  line  and  lias  since  been  in  charge  of  the 
construction  work. 

■  The  steam  shovels  (dippers  2-  and  2y2-.yd.)  are  dis- 
tributed over  the  line  as  shown  on  the  j)rolile,  Fig.  1. 
rattersoii  &  Moran  have  the  contract  for  section  1, 
which  starts  at  Kurkevillc.  Tlic  I'obevt  (Irace  Contract- 
ing Co.  has  sections  2  and  ;!  (\>\\vi  sublet  to  Thomas  J. 
Kennott).  IJinebart  &  Dennis  bavc  sci'tion  I,  and  J.  J. 
Sbeahan  has  section  ."). 

DETAII..-5  OK  THi:  'WOIMCINO  METHODS 

Timlier  for  temporary  trestles  for  making  fdls  is  ob- 
tained either  from  the  right-of-way  (180  ft.  wide)  or  is 
purchased   from    adjoining   property   owners.      A    steam 


cut.    Fig.  I  shows  methoils  of  excavating  ;50-ft.  and  40-ft. 
cuts. 

Lack  of  room  in  the  cut  made  it  necessary  to  place  the 
siding  outside  at  the  entrance,  which  in  the  case  of  long 
cuts  caus(!d  an  uiifmi iiiiate  but  unavoidable  delay  between 
the  loadings,  if  a  sh<]\t'l  were  operating  8, .500  ft.  in  from 
the  entrance  and  from  the  siding  of  a  certain  cut,  a  train 
would  have  to  pull  in  to  the  shovel,  be  loaded  and  pull 
out  over  the  half-mile  of  track  before  the  next  train  of 
empties  could  start  for  the  shovel.  This  particular  delay 
is  represented  by  the  time  required  to  run  7,500  ft.  on  the 
construction  track,  plus  the  time  of  actual  loading  of  one 
train,  and  at  10  mi.  ])er  hr.  would  amount  to  about  8  min. 
for  the  running  time  alone.  In  the  meantime  the  shovel 
could  loosen  uj)  some  of  the  bench  ahead  of  it,  but  for  at 


—Ta/ifn  out  hy  hand 
~~         for  c^/nky  track 


TnacJf  Afo  Susec^ 


'^Vw^i  ^"'^".f^^/'^''  <^"^  /)b3ancfMi'f 


FIG.    3.      NUMBER    OF    TRIPS    OF 

shovel  working  in  a  near-by  cut  loads  a  dinkey  train  of  4- 
or  5-yd.  Western  side-dump  cars,  and  the  earth  is  hauled 
out  on  the  trestle  and  duini)ed.  Such  a  train  consists 
usually  of  from  8  to  11  cars,  but  in  one  instance,  where 
It  was  impossible  to  put  a  siding  or  turnout  between 
shovel  and  trestle,  17  cars  were  hauled  at  one  time. 

The  number  of  trips  that  a  shovel  must  make  through 
a  heavy  cut  is  indicated  by  the  diagrams  in  Fig.  3,  which 
are  for  an  actual  cut  between  Sta.  1705  and  1725  on 
section  5 ;  J.  J.  Sheahan,  contractor.  Shovel  cuts  are  8 
to  10  ft.  deep.  In  its  first  trip  the  shovel  loads  into  dump 
cars  running  on  a  track  laid  on  the  original  surface. 
When  this  cut  is  completed  the  shovel  starts  the  second 
cut  alongside  iind  below  the  first,  loading  onto  a  track  in 
the  ^irst  cut.  When  the  shovel  has  finished  a  trip  it  is 
returned  to  the  other  end  to  start  forward  again,  the 
cutting  progressing  uphill  to  provide  drainage  for  the 


FIG    4.     CROSS-SECTIONS  OF  30-FT.   AND   40-FT.  CUTS, 
SHOWING    SUCCESSIVE    LOCATIONS    OF   SHOVEL 

least  two-thirds  of  the  period  between  trains  it  would  be 
idle. 

The  usual  scheme  was  to  employ  as  the  first  siding  a 
portion  of  the  first  construction  track,  which,  as  previ- 
ously stated,  had  been  laid  on  the  surface  and  used  for 
loading  purposes  (Fig.  7),  while  the  shovel  was  making 
its  first  trip  through  the  hill. 

After  the  shovel  had  completed  its  work  and  had  moved 
on  to  the  next  cut,  trimming  of  the  side  slopes  com- 
menced.   The  sides  were  trimmed  bv  hand  to  the  desired 
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slope,  ranging  from  1:1  to  nearly  vertical.  The  tend- 
enpv  was  toward  steep  slopes,  as  tliey  are  the  most  eeo- 
iKiinieal  from  tlie  construction  standpoint.    They  are  dug 


TABLE 
nth  and  Week 


STEAM-SHOVEL   EXCAVATION 
No.  19         No.  16         No.  18  Nn.  « 

7,000         


7,000 
5.200 
6,500 


S,200 
5,000 
1,600 


May  totaL 
June  totnl 
Jul.v    8. 


July  total 
Auk.    9. . 
16 


25,700 
43,200 

12,000  300 

11,200  7.100 

5,300  7,100 

11,600  15,800 


17,300  10,400 

49,500  25,600  44,300 

12.000  3,800  7,200 

11.400  0.500  S.200 

7.900  7,800  14,800 

18,500  6,300  12,700 


40,100 
5.800 
9.230 
7,. 500 


30.300 
9.000 
10,700 
12.300 


49,800  24,400  42,900 

10,300  5,500  10,700 

12,500  5,700  10,200 

12.900  3,600  12,000 


nearly  vertical  by  the  shovel,  and  the  top  is  rounded  over 
t(i    rednce    slides.     The    width    of    cut    or    fill    is    detcr- 

inincil  liy  the  formula  24  ft.  ]dus  — ,  where  D  is  depth. 


There  were  live  .gangs  at  each  eut-aiid-fill — shovel  gang, 
irestle  gang,  pit  gang,  track  gang  and  dump  gang.  There 
were  366  men  at  work  on  the  first  residency,  700  on  the 
second,  about  200  on  the  third  and  170  on  the  fourth. 
The  rate  of  excavation  is  w^ell  shown  by  Table  1,  cover- 
ing the  shovel  work  on  the  second  residency  (Eobert 
Grace  Contracting  Co.) 

Sometimes  deep  fills  were  made  in  two  lifts  by  first 
building  and  filling  a  low  trestle  and  then  erecting  a 
trestle  ou  top  of  this  and  filling  from  this  second  trestle. 
Where  there  were  concrete  culverts  such  procedure  would 
prevent  the  heavy  ini|jaet  upon  them  which  would  result 
from  high  dumjiing. 

Sliding  of  .\  Fill  and  of  a  Cut 

Only  two  slides  of  importance  had  occurred  np  to 
Se])t.  1.  One  was  in  a  deep  wet  cut  and  was  caused  by 
the  movement  of  quicksand.  The  other  was  on  a  liiuli 
fill  and  was  caused  by  the  slippery  clay  already  mentioned. 


\|  \Kl.,.,     ,,    I    r     FILLS  ON  THIC  NDRFiiLK   c*;-  W  I  IS'I' I :  I :  X   i:.i:. 
rppei  — Al    r.urkevine,    Va.      Lower — At    Mehenin,    Va. 
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Tlif  (Itrpcst  (ill  on  till'  Burkeville  section  was  left  ojien 
in  the  center  temporarily  to  allow  a  concrete  culvert  to 
set  (see  upper  view  in  Fisx.  5).  Two  weeks  were  required 
for  settiiijj,  and  during  this  time  the  tilling  proceeded  on 
each  side.  The  culvert  was  243  ft.  long,  8.v8  ft.  in  cross- 
section,  crossing  on  a  skew.     The  open  part  of  the  fill 


.•^•^fC'^->g;  ■5//o'g-.g<-  -^(XPx'ac''^ 
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FKJ.    6.      PLAN    OF    WET    CUT.    SHOWING    .\.\RROWING 
DUE    TO    SLIDES 

(and  trestle )  was  200  ft.  long  and  55  ft.  high.  Wet  mica 
clay  hatl  heeu  struck  in  the  cut  ahead.  This  was  hauled 
to  the  trestle  and  dumped  after  the  concrete  had  suffi- 
ciently set.  When  the  fill  had  been  brought  to  the  top 
of  the  trestle  it  slipped,  pushing  out  the  toe  on  each  side, 
and  settled  20  ft.  This  occurred  first  on  Aug.  1  and  was 
repeated  time  after  time.  A  certain  amount  of  clay  would 
he  dumped  onto  the  till  without  its  movement:  but  when 
more  was  added  longitudinal  cracks  would  occur  and  the 
whole  would  slump. 

The  first  part  of  the  material  of  this  fill  had  been  very 
wet;  by  the  time  a  heaped-up  carload  could  be  transported 
to  the  fill  the  day  would  be  level  with  the  side  of  the  car. 
Later,  the  earth  was  taken  out  of  the  cut  in  a  drier  state 
and  dumped  on  the  fill,  but  the  wet,  slimy  material 
formed  the  core  and  base  and  the  sliding  continued  all 
through  the  month.  One  of  the  slips  pushed  out  the 
trestle  for  more  than  a  foot  on  each  side.  Some  of  the 
slips  occurred  on  the  concrete  culvert  the  strength  of 
whicli  was  thoroughly  tested  in  consequence. 

Bedrock  at  the  site  of  this  fill  was  only  4  ft.  below  the 
surface.    To  stop  the  slide  it  was  decided  to  form  an  apron 


FIG.    7.      SIDING    FOR    DINKEY    TRAI.NS,    USING    FIR.ST 
LOADING   TRACK   LAID   ON   HILL 

iif  hard-packed  red  clay  and  to  build  up  the  fill  on  a 
gradual  slope,  1% :  1  to  2 : 1.  The  red  clay  was  carted  in 
wagons  to  both  sides  of  the  foot  of  the  trestle,  where  it 
was  leveled  and  packed  by  mules  drawing  drag-scrapers. 
Movement  of  fill  has  not  ceased  yet.  The  contractors 
are  still  trying  to  stop  it  by  teams  dragging  out  the  toe. 


iind  by  making  benches  out  of  the  material  5  ft.  high 
with  a  2'/^ :  1   slojie. 

A  series  of  slides  occurred  in  a  wet  cut  located  between 
8ta.  1()0(>  and  UiSl.  At  one  point  in  the  cut  there  was  a 
vertical  face  40  ft.  high.  JIvidently  slices  of  the  bank 
had  slid  forward  a  distance  of  20  ft.,  probably  on  a 
stratum  of  quicksand  at  the  foot,  and  collapsed.  Where 
sliding  was  excessive  the  slopes  were  shot  to  1:1.  Else- 
where in  this  cut  the  sides  were  nearly  vertical.  Fig.  G 
is  a  plan  of  the  unstable  portion  of  this  cut  and  shows 
narrowing  due  to  slides. 

Wet  cuts  were  drained  permanently  by  laying  a  line 
of  10-in.  drain  tile  in  a  trench.  This  w'as  covered  with 
straw  and  then  with  earth.  The  berm  ditches  were  2  ft. 
wide,  1  ft.  deep,  and  placed  1 5  ft.  from  edge  of  cut. 

The  work  is  under  the  supervision  of  J.  E.  Crawford, 
Chief  Engineer  of  the  railway:  A.  Bruner,  Assistant  En- 
gineer. The  following  are  the  Resident  Engineers  from 
Burkeville  toward  Pamplin:  White:  Derrick;  Hughes; 
Johnson. 

M^saacnpafl   S-wrSffinisiaaBa^   F<D)©S 

An  open-air  municipal  sw-imming  pool  is  a  feature  of 
interest  at  Grand  Rapids,  Wis.  It  is  ou  ground  sloping 
from  a  main  road  to  the  river,  just  below  the  water- 
powder  dam,  and  is  fed  by  a  continually  running  stream 
of  water  from  the  river  above  the  dam.  Concrete  wall- 
were  built  to  form  the  pool  and  the  bottom  is  covereil 
with  sand.  It  varies  in  depth  from  1  ft.  at  the  upper 
end  to  6  ft.  at  the  lower  end. 

A  large  sluice  gate  at  the  lower  end  provides  for  emp- 
tying the  pool,  and  is  arranged  for  quick  operation  in 
case  of  an  accident.  The  gate  can  be  dropped  by  grav- 
ity, and  anybody  can  operate  the  mechanism  which  frees 
the  gate  so  that  it  will  drop  from  the  pressure  of  the 
water  in  the  pond.  It  was  realized  that  diving  for  a 
person  drowning  would  be  better  than  waiting  for  the 
water  to  be  emptied  from  the  pool,  provided  there  was 
alw^ays  someone  on  hand  to  do  the  diving.  But  when 
the  pool  was  built  there  was  no  very  definite  idea  as  to 
how  it  would  be  taken  care  of,  and  no  great  amount  of 
money  has  been  provided  for  an  attendant.  Therefore 
it  was  planned  to  make  it  as  near  danger-proof  as  pos- 
sible. 

The  entire  pool  can  be  emptied  in  about  two  minutes, 
but  of  course  in  a  fraction  of  that  time  the  depth  would 
be  reduced  sufficiently  to  permit  of  wading,  while  the 
shallower  part  would  be  uncovered  in  a  few  seconds  after 
the  gate  was  opened. 

The  ground  was  donated  by  the  Consolidated  Water 
Power  and  Paper  Co.,  which  controls  the  river  front 
rights  at  this  point.  The  expense  of  construction  was 
met  by  popular  subscription  and  a  donation  from  the 
city.  The  total  cost  has  been  about  $5,000.  The  work 
was  designed  and  built  under  the  direction  of  L.  A.  De 
Guere,  architect  and  engineer,  of  Grand  Rapids,  Wis. 

Peru's  Demand  for  Machinery  Pell  off  in  1914,  because  most 
of  the  principal  undertakings,  such  as  hydroelectric  devel- 
opments, begun  in  1912,  were  finished  in  the  latter  part  of 
1913.  Consul-General  William  W.  Handley,  Callao-Lima, 
states  that  American  machinery  of  all  kinds  is  popular  in 
Peru  and  that  the  sales  exceed  those  of  any  other  country. 
The  imports  from  the  United  States  in  1913  were  valued  at 
$918,933;  the  figure  for  1914  was  only  $487,121.  The  total  value 
of  imports  of  machinery  from  all  countries  during  1914  was 
$865,268,  as  against  $1,475,566  in  1913. 
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Feira 

The  diliiciiltius  connectud  with  the  penstock  design  for 
the  Lake  Fully  hydro-electric  station,  Canton  Valais. 
Switzerland,  were  considered  by  some  engineers  very 
nearly  insujierable;  but  M.  Boucher,  of  Lausanne,  the 
(Ic^iigner  of  the  two  plants  of  next  highest  head  (Vouvry 
in  the  same  canton  and  Orlu  in  the  Pyrenees,  with  heads 
of  3. IK)  ft.';  was  higiily  successful  here  and  the  plant 
was  placed  in  operation  a  few  months  ago.  The  selec- 
tion of  .material,  the  types  of  joints  and  the  location  of 


DETAIL  OF  FUIJ.Y  .STRATCHT 
TEXSTOCK   JOINT 


FIG.   2       PENSTOCK   JoINT.S 
POINTS    OF   DEFLECTION 


the  pipe  were  the  important  factors.  These  were  de- 
scTibcd  by  S.  Larson,  who  visited  the  plant  for  the  Nor- 
wegian Government,  in  a  lecture  before  the  Polytechnic 
Societv  at  Christiania.  The  tran.slation  has  been  fur- 
nished bv  A.  G.  Hillberg,  Hydraulic  Engineer,  New 
York  City. 

The  conditions  under  which  the  penstock  was  designed 
were  as  follows : 

static     head 5.J12  ft. 

Operating    head H'  o<? 

Average    discharge 6.36  sec. -ft. 

Maximum    permissible    velocity 13  .  12  ft.  per  sec. 

Length   of  penstock 2.8  mi. 

At  Lake  Fully  a  dam  was  built  raising  the  water  level 
about  23  ft.  This  was  done  in  order  to  create  a  suffi- 
cient pondage  and  to  economize  on  the  available  water 
supply.  From  the  lake  the  penstock  descends  into  the 
Rhone  Valley,  where  the  power  house  is  located.  The  in- 
>ide  diameter  of  the  pipe  is  23.0  in.  in  the  upper  part  and 
19.7  in.  below.     The  wall  thickness  varies  from  14  to 


The  accompanying  sketches  show  the  main  details  of 
this  penstock.  Each  end  of  a  pipe  section  is  provided 
with  special  conical  flanges,  over  which  fits  a  set  of  cham- 
fered rings  held  together  by  bolts.  In  order  to  get  these 
rings  around  the  pipes  it  was  necessary  to  split  them  in 
halves  and  to  bolt  the  sections  together.  Tightness  has 
been  insured  by  a  rubber  gasket  ring  of  circular  cross- 
section. 

At  points  where  the  pipe  line  was  deflected,  either  in 
the  horizontal  or  vertical  plane  or  in  both  simultaneously, 
the  angle  was  joined  by  the  insertion 
at  the  joints  of  rings  with  inclined 
faces,  as  shown  in  Fig.  2.  The  angle 
between  the  faces  of  one  of  these  rings 
is  5  deg.  By  using  two  rings  and  ro- 
tating them  in  respect  to  each  other, 
any  angle  from  0  to  10  deg.  was  ob- 
tained. By  using  several  rings  any 
desired  angle  within  reason  could  be 
joined. 

In  order  to  avoid  supporting  piiers, 
anchorages  and  expansion  joints  and 
to  insure  the  continuity  of  service  against  freezing  ami 
avalanches,  the  pipe  line  has  been  buried  in  the  ground. 
To  ol)tain  a  good  alignment  it  was  found  necessary  at 
several  places  to  lay  the  pipe  in  tunnels. 

The  maximum  unit  stress  in  the  w^alls  of  the  penstoc-k  is 
about  13,300  11).  per  sq.in. 

Care  had  to  be  taken  to  prevent  water  hammer  in  this 
pipe.  The  Pelton  wheels  w-ere  therefore  equipped  with 
automatically  operating,  double-acting,  oil-pressure  gov- 
ernors— Piccard-Pictet  system.  This  governor  has  a 
movable  deflector  in  front  of  the  nozzle,  so  that  the  jet 
can  be  quickly  cut  off  from  the  wheel.  The  needle  is 
then  slowly  moved,  and  when  the  jet  has  been  regulated 
to  suit  the  new  load  requirement  the  deflector  is  with- 
drawn. (See  Enijineering  Neivs,  Jan.  21,  1915,  p.  139.) 
The  penstock  was  manufactured  by  Thyssen  &  Co.,  of 
^liihlheim,  Germany.  The  owner  of  the  plant  is  the 
Societe  d'Electro-Chimie,  of  ilartigm',   Switzerland. 


FIG.    3.      LAKE    FULLY    DA.VI    AND    PEN.STOCK   LOCATIONS 

1%  in.  The  study  of  various  kinds  of  pipe  resulted  in 
the  selection  of  welded  pipes  for  the  upper  portion  and 
seamless  drawn  pipes  for  the  lower  sections.  In  order  to 
keep  the  weight  of  each  section  of  pipe  as  near  as  possible 
to  4  tons,  the  lengths  were  varied  in  3-ft.  steps  from  20 
to  40  ft.  At  the  power  house,  where  the  pressure  is 
heaviest,  there  are  56  pieces,  each  20  ft.  in  length,  with 
a  wall  thickness  of  1%  in.  These  pipes  were  tested 
at  the  shops  under  a  hydraulic  pressure  head  of  8,200  ft. 
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By  Edward  Oktox,  jR.f 

A  new  expenditure  of  unprecedented  magnitude  is  being 
inaugurated  here  today  to  provide  opportunities  for  the 
study  of  the  problems  of  the  clay  and  allied  industries  and 
Jor  the  training  of  young  men  to  enter  these  industries 
on  a  professional  or  engineering  basis.  The  ceramic 
school  of  university  grade  is  a  distinctly  American  insti- 
tution. The  change  in  the  educational  ideas  disclosed 
Ijctween  ceramic  training  of  twenty-five  years  ago  and 
that  being  given  here  and  elsewhere  in  America  today  is 
a  startling  one.  And  'now,  at  the  beginning  of  still  greater 
and  more  ambitious  preparations,  it  seems  wise  and 
appropriate  to  cross-examine  ourselves  and  make  sure  that 
we  are  on  the  right  track  and  that  we  can  give  a  reason 
for  the  faith  that  is  in  us. 


•From  an  address  delivered  at  the  laying  of  the  corner- 
stone of  the  Ceramic  Engineering  Building,  University  ot 
Illinois,    Sept.    27,    I9ir.. 

tDean,  College  of  Engineering,  Ohio  State  University,  Co- 
lumbus. 
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Among  tho  I'rioiids  of  technical  education  there  are 
some,  perliaps  many,  possibly  even  a  majority,  who  think 
tiiey  perceive  in  the  present  increasing  siihdivision  of 
tedniical  education,  in  the  growing  number  of  courses, 
with  tlie  implied  narrowing  of  tlie  lield  occupied  by  any 
line  course,  a  real  and  serious  danger.  The  complaint 
of  tlie  users  of  engineering  graduates  is  most  com- 
moidy  directed  to  their  lack  of  grasp  and  power  to  iise 
tlicir  fundamentals — their  mechanics,  their  physics,  their 
inntlienuitics,  their  English.  They  say  tliat  the  young 
engineer  has  been  over  so  many  subjects  that  he  hasn't 
had  time  to  go  tiirough  any.  We  are  accused  of  for- 
getting that  the  capacity  of  any  group  of  healthy,  vigorous 
young  men  to  absorb  knowledge  and  to  acquire  power  to 
use  knowledge  in  novel  fields  is  about  the  same  from  year 
(o  year.  To  i)orrow  a  homely  illustration  from  the  kitchen, 
(Uir  technical  professors  are  accused  of  trying  to  can  more 
I'ruit   than  their  cans  will   hold. 

Less  1'i!Etentious  Schedule  Deaiaxded 

Xot  a  few  eminent  engineers  and  large  employers  of 
engineering  lalior  have  urged  the  technical  schools  to  give 
liver  trying  to  do  the  impossible  and  to  return  to  the 
simpler,  less  differentiated  courses,  with  more  time  on 
rach  suliject  and  more  practice  in  the  application  of  each 
subj*t  taught.  They  take  the  ground  tihat  in  the 
nature  of  the  case  the  industries  themselves  must  act 
as  the  final  schools  for  the  young  engineers  who  are 
being  Brought  in  for  the  maintenance  and  extension  of 
these  industries.  These  appeals  from  the  industry  have, 
if  anything,  grown  in  volume  and  insistence  in  the  last 
decade.  But  the  technical  schools  have,  so  far  as  1  can 
discern,  not  yielded  much  if  anything  to  them.  In  my 
judgment  the  discussion  of  this  educational  policy  must 
continue  and  increase  until  it  brings  action.  I  think 
technical  schools  must  settle  down  to  a  much  better 
defined  and  less  pretentious  schedule.  The  four-year 
technical  course  of  the  future  will,  in  my  opinion,  prepare 
young  men  to  enter  their  profession  as  beginners,  with 
the  very  clear  understanding  that  expert  knowledge  of 
any  field  must  come  through  tlie  specialized  /schools 
maintained  in  and  by  the  various  industries  themselves 
or  through  the  graduate  research  and  experiment  stations 
at  the  univereities  or  through  both. 

The  bearing  of  this  discussion  of  engineering  or  tech- 
nical education  on  the  case  in  hand  here  today  may  not 
at  first  be  clear.  We  are  gathered  together  to  lay  the 
cornerstone  of  a  new  structure  whose  purpose  is  to  teach 
one  of  these  very  subdivisions  of  knowledge  which  has 
been  described  and  in  a  way  frowned  upon.  Is  it  justi- 
fiable educationally  and  industrially  to  make  such  splen- 
did provision  to  carry  out  a  plan  whose  foundation 
principles  are  still  imder  debate  ?  In  answer  to  this  I  say 
that  we  must  distinguish  between  subdividing  a  field  of 
knowledge  and  cramming  a  cour.se  of  instruction. 

Sul)division  of  the  field  of  knowledge  in  technical 
schools  is  not,  per  se,  a  danger  or  a  weakness.  It  becomes' 
a  weakness  whenever  the  training  becomes  superficial — 
whenever  the  mass  of  detail  is  allowed  to  obscure  or  replace 
the  foundation.  In  fact,  subdivision  of  our  courses  of 
ctudy  is  not  only  not  inconsistent  with  sound  educational 
processes,  but  may  be  regarded  as  a  step  toward  strength- 
ening them.  The  subdivision  of  civil  engineering,  for 
instance,  into  railroad  engineering,  sanitary  engineering, 
municipal  engineering,  structural  engineering,  hydraulic 


or  irrigation  engineering,  to  a  largo  extent  relieves  the  ten- 
dency to  try  to  crowd  a  little  of  eacii  of  the.se  subjects  into 
one  undivided  or  unspecialized  civil-engineering  course. 

On  the  other  hand,  subdivision  in  itself  is  no  safeguard 
against  cramming;  the  temi)tation  to  cram  is  still  there 
and  must  be  resisted  alike  by  school  authorities,  students 
and  the  industries.  The  views  of  undergraduates  are 
almost  ahvays  crude  and  materialistic  in  such  nmtters, 
and  they  neai'iy  always  tend  to  overestimate  the  import- 
ance of  s]iecial  knowledge  over  general  principles. 

The  thing  which  uuide  the  old  course  of  two  generations 
ago  strong  was  the  thoroughness  of  the  drill  in  the  founda- 
tion subjects.  With  a  curriculum  meagerly  representing 
engineering,  these  early  schools  produced  engineers  who 
became  famous.  Why?  Because  they  hammered  their 
physics  and  mathematics  and  English  in  until  the  student 
could  use  them. 

It  is  no  longer  jiossible  or  desirable  for  our  schools  to 
try  to  obtain  the  results  of  two  or  thi'ee  generations  ago 
by  return  to  the  methods  of  that  time.  The  old-fashioned 
all-round  scholar,  who  was  a  cultured  geirtleman  first  and 
always,  and  who  knew  something  in  every  field,  was  the 
product  of  a  social  system  which  has  gone.  But  the 
principles  which  nuide  the  education  of  that  day  sound 
and  productive  and  fertile  are  still  the  same!  All  that 
is  necessary  is  to  preserve  the  principle  of  thoroughness 
in  all  that  is  done — to  direct  the  educational  process  to- 
ward producing  power  to  think. 

Specialization  Still  Neces.saey 

Any  good  engineering  course  must,  in  the  nature  of 
the  case,  contain  the  same  foundation.  The  foundation 
subjects,  developed  as  far  as  is  needed  for  securing  the 
working  power  previously  described,  will  require  from  50 
to  60%  of  the  time  of  the  engineering  student  in  his 
four  years.  In  the  first  year  they  take  practically  all 
of  his  time.  As  he  goes  further,  descriptive  and  special- 
ized courses  founded  upon  or  utilizing  the  foundation 
courses  come  in,  together  with  some  few  of  a  more  general 
cultural  value.  Toward  the  last  these  specialized  courses 
may  comprise  a  large  part  of  the  work. 

The  acquirement  of  the  power  of  constructive  thought, 
which  is  the  object  of  all  technical  education,  can  be 
had  through  one  set  of  descriptive  subjects  as  well  as 
through  another.  I  hold  that  it  is  immaterial  whether 
the  illustrative  matter  in  a  course  of  education  is  chosen 
from  civil  engineering  or  mechanical  engineering  or  chem- 
ical engineering.  I  hold  that  it  matters  not  whether  it  be 
ceramic  engineering  or  electro-chemistry  or  aeronautics. 

It  is  perfectly  true,  therefore,  that  in  our  modern 
specialized  and  subdivided  technical  education  we  may  be 
weakening  our  product  and  discrediting  the  engineering 
profession  or  we  may  be  creating  strong  virile  thinkers 
and  apt  workers  who  will  be  the  leaders  in  their  field, 
according  as  we  disobey  old  and  tried  principles  or  obey 
them.  A  specialized  education  is  not  per  se  either  a  good 
one  or  a  bad  one ;  it  is  not  necessarily  either  strong  or 
weak.  It  is  as  easy  to  train  the  human  mind  using 
illustrations  and  problems  from  one  industrial  field  or 
scientific  field  as  from  another.  The  whole  value  of  the 
process  and  the  strength  of  the  character  produced  will 
depend  not  upon  the  technical  content  of  a  course  of 
instruction,  but  upon  the  thoroughness  with  which  the 
foundation  is  laid  and  the  persistence  with  which  the 
principles  are  applied  as  the  work  progresses. 
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syXOrSiS — a  ■million-dollar  bridge  connecting 
Portland,  Me.,  with  South  Portland  across  an  arm 
of  the  harbor.  Distinguished  by  great  variety  of 
design,  embracing  reinforced-concrete  girder  and 
cantilever  spans  and  steel  cantilever  girders  with 
rolling-lift  drawspan. 

A  highway  bridge,  remarkable  not  only  for  its  magni- 
tude, but  lor  the  variety  and  originality  of  its  design, 
is  now  in  eourse  of  eonstructiou  across  an  arm  of  Portland 


the  tracks  of' the  Portland  Terminal  Co.  and  the  harbor 
(which  has  at  this  point  a  maximum  depth  at  low  water 
of  35  ft.  and  a  tide  range  of  about  13  ft.),  reaching  South 
Portland  on  the  line  of  Ocean  St.  At  the  Portland  end 
there  are  three  approaches;  the  one  from  Brackett  St. 
descending  a  steep  grade  on  an  existing  street  to  the  bridge 
proper  and  involving  no  structural  work  except  at  the 
abutment  of  the  bridge.  To  the  northeast  the  approach 
is  from  a  sidehill  viaduct  to  the  line  of  State  St.,  and 
down  this  approach  the  main  street-car  entrance  to  the 
bridge  will  be  made,  impro\ing  materially  the  present 
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FIG.  1.     PLAN  AND  ELEVATION  OP  BRIDGE  NOW  UNDER  CONSTRUCTION 


Jlarbor  between  the  cities  of  Portland  and  South  Port- 
land, in  Cumberland  County,  Me.  The  bridge  takes  the 
plact  of  an  old  timber  structure  on  approximately  the 
same  site  and  is  iieing  built  by  the  County  of  Cumberland 
Avitli  some  assessments  on  the  street-railway  company 
which  crosses  it  and  a  terminal  company  over  whose 
yard  it  passes. 

The  main  section  of  the  bridge,  as  shown  in  Fig.  1, 
extends  from  the  foot  of  Brackett  St.  in  Portland  across 
the  deep  cut  of  the  Boston  &  Maine  R.R..  Counnercial  St., 


roundabout  entrance  to  the  existing  bridge.  To  the  south- 
west a  rather  steep  approach  takes  the  bridge  on  the  line 
of  Clark  St.  to  the  low-level  street,  through  which 
all  of  the  heavy  shore-line  vehicular  traffic  will  probably 
pass.  The  State  St.  and  the  Clark  St.  approaches  are 
both  separate  structures,  as  shown  in  the  so-called  "south- 
erly elevation"  in  Fig.  1. 

The  structures  for  the  various  parts  of  the  bridge  are 
so  radically  different  in  design  and  in  material  that  they 
will  have  tn  be  descrilied  separatelv. 
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nefrinniii<r  i'roin  tlu;  I'ortliiiKl  cml  tif  the  bridge,  the 
Stute  St.  approach  is  a  viaduct  l)uilt  upon  the  slope  north 
of  tlie  railroad  track  from  Rrackett  St.  to  State,  a  distance 
of  about  700  ft.,  a  small  part  of  the  street  being  cut  into 
the  slope  and  the  rest  supi)orted  on  reinforced-concrete 
beams  and  piers.  This  section  is  made  up  of  tall  thin 
beams  carrying  a  reinforced-eoncrete  floor  system,  the 
piers  being  joined  together  on  the  showing  face  with 
an'hes  so  as  to  give  an  architectural  imjiression  similar 
to  the  old  Roman-viaduct  type.  A  view  of  this  completed 
structure  is  given  in  Fig.  4-A.  The  southerly  approach 
is  a  reinforced-concrete  viaduct  extending  westerly  from 
near  the  northerly  end  of  the  State  St.  viaduct  to  the 
junction  of  Clark  and  York  St.,  a  distance  of  about  320 
ft.  This  section,  while  resembling  in  its  facia  appear- 
ance the  State  St.  viaduct,  is  in  reality  a  reinforced- 
concrete  floor  carried  on  tall  slender  reinforced-concrete 
columns  joined  together  in  both  directions  with  arched 
beams.  From  the  juncture  of  these  two  approaches 
(see  Fig.  4-B) — that  is,  from  the  north  approach  of  the 
l)ridge — to  the  northerly  water  edge  of  the  harbor  the 


a  rolling-lift  drawspan.  The  piers  are  of  rectangular  plan 
and  with  a  section  decreasing  as  the  pier  rises.  They  are 
of  concrete,  faced  with  cut  granite  as  a  protection  against 
wear  in  the  intertidal  s|)ace,  and  are  founded  on  wooden 
piles.  The  steel  spans  are  on  piers  of  a  uniform  skew 
and  have  a  uniform  c.  to  c.  pier  distance  of  5)8  ft.  The 
cantilever  overhang  is  uniformly  Hi  ft.  4  in. 

From  the  south  bank  of  the  harbor  a  distance  of  about 
2T.T  ft.,  the  structure  is  made  up  of  a  fill  portion  on  the; 
westerly  side  of  the  existing  roadway  up  to  an  elevation 
12  ft.  above  mean  low  water,  and  a  superstructure  con- 
sisting of  a  reinforced-concrete  viaduct  of  the  short 
arched-beam  type  supported  on  concrete  piers  and  founda- 
tions resting  on  wooden  piles.  From  this  point  south 
a  distance  of  875  ft.,  the  southern  approach  is  an  earth 
fill  partly  over  the  old-filled  southerly  a]i])r(ia(h  to  the  ob^ 
bridge. 

The  total  length  of  the  main  liridge  is  about  3,000  ft. ; 
its  width  is  fiO  ft.,  and  it  carries  a  double-track  interurban 
railway  system,  with  a  roadway  and  a  sidewalk  on  each 
side.    Work  on  the  structure  was  started  about  a  year  ago. 
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-tructure  consists  of  a  reinforced-concrete  viaduct  about 
.00  ft.  in  length,  which  is  made  up  of  a  series  of  rein- 
I'orced-concrete  cantilever  beams  carrying  a  reinforced- 
■  concrete  floor  and  resting  ou  concrete  piers  of  the  column- 
bent  ty])e. 

Over  the  harbor  the  structure  is  composed  of  steel  can- 
tilever girders  with  a  central  section  comprising  a  Scherzer 
rolling-lift  bridge  with  two  truss  approach  spans  of  steel. 
The  total  length  of  this  section  is  about  1,009  ft.,  with 
10  piers,  7  steel  plate-girder  spans,  2  steel  truss  spans  and 


and  its  completion  is  expected  .some  time  during  the  com- 
ing summer.  In  .spite  of  the  general  appearance  of  the 
bridge,  there  is  not  an  arch  structure  in  it. 

The  State  St.  viaduct  approach  parallels  a  deep  cut  of 
the  Boston  &  Maine  R.TJ.  made  many  years  ago.  This  cut 
was  in  a  rock  formation  which  was  left  with  rather  a 
steep  bank  on  the  upper  face,  protected  at  its  bottom  with 
a  cut-stone  wall.  In  the  original  design  of  the  new  bridge 
it  was  supposed  that  this  stone  wall  was  of  sufficient  sta- 
bility to  permit  its  being  used  as  a  base  for  columns  or  wall 
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of  the  viaduct,  but  in  construction  it  wa.s  found  tliat  tlie 
old  stonework  was  so  dilapidated  tliat  it  had  to  be  torn 
out  and  rebuilt  at  the  places  where  it  was  used  as  a 
footing. 

The  drawings  in  Fig.  2  show  tlie  details  of  this  struc- 
ture. As  will  be  seen  there,  it  consists  of  cross-w'alls  12 
in.  thick  spaced  12  ft.  -3  in.  e.  to  c.  carrying  a  reinforced- 
loncrete  floor  slab  for  roadway  and  a  l)racketed  slab  for 
tlie  outside  sidewalk.  The  inside  sidewalk  is  formed  on 
the  natural  slope  of  the  hill.  This  cross-wall  is  not  in 
reality  a  continuously  supported  wall,  but  is  rather  a  very 


^'&'>rV^-e'h<-/9' >f■/^-^>f^^  Reiainm^Wa//  K" 


depending  on  the  nature  of  the  ground,  and  carrying  a 
reinforced-concrete  structure  made  up  of  longitudinal 
beams  with  a  reinforced-concrete  floor.  Owing  to  the  ir- 
regularity of  the  railroad  tracks  in  the  terminal  yard  over 
which  this  section  passes,  both  the  piers  and  the  cross- 
beams are  decidedly  irregiilar  in  their  angle  of  skew,  a 
fact  which  increased  measural)]y  the  difficulty  of  form 
work. 

The  piers  consist  of  prismatic  bases  carrying  reinforced- 
concrete  columns  with  a  transverse  integral  cross-beam 
arched  between  the  columns.    The  longitudinal  girders  are 
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NORTH,  OR  STATE  ST.,   APPROACH  TO  PORTLAND    BRIDGE 


deep  transverse  beam  carried  near  its  inside  end  on  a 
stepped  pedestal  with  a  short  cantilever  extending  up  the 
side  iiill,  and  on  its  outside  end  by  a  deeper  pedestal 
which  foots  for  the  most  part  of  the  section  on  the  old 
retaining  wall.  The  outside  face  of  the  structure  is  formed 
in  facia  arches  for  architectural  effect. 

The  expansion  is  cared  for  in  this  section  liy  breaking 
the ,  flooring,  and  the  facia  arches  at  every  other  bay, 
as  is  also  shown.  An  interesting  detail  is  the  dropping 
of  the  floor  slabs  to  allow  the  railway  ties  to  lie  set  direct- 
ly on  the  slal)  except  for  the  1-in.  sand  cusliion. 

The  Clark  St.  approach,  which  is  on  a  3.3%  grade,  car- 
ries only  the  highway  and  sidewalk. 
It  is  of  the  usual  column  viaduct  type, 
details  of  which  are  shown  in  Fig.  3. 
It  has  no  particular  distinguishing  fea- 
ture, except  perhaps  the  height  of  the 
liighcst  colunnis,  which  reach  to  2.5  ft. 
of  uid)raced  length  in  one  direction,  in 
which  case  the  center  line  of  colunnis  is 
of  22-in.  square  section  and  the  outer 
lines  arc  22  in.  square  with  a  12x12- 
in.  i)ilaster  on  each  transverse  face; 
curved  cross-beams  are  used  for  arclii- 
tectural  effect. 

The  roadway  scuppers  might  alsn  be 
noticed.  Inasmuch  as  the  ground  un- 
derneath this  approach  is  not  in  use,  it 
was  feasible  to  lead  the  surface  drain- 
age to  scuppers  that  discharge  directly 
under  the  bridge. 

The  main  northerly  section  ol'  the 
bridge  is  shown  in  Figs.  5  and  (>. 
This  compri.ses  13  piers  resting  vari- 
ously on  hardpau  and  on  wooden  piles, 


in  effect  cantilevers,  each  main  span  extending  outward 
a  distance  of  12  to  1.5  ft.,  varying  with  the  location,  and 
carrying  an  intermediate  suspended  span.  The  curving 
of  the  bottom  line  of  the  longitudinal  girders  is  such  as  to 
indicate  from  a  distance  that  there  exists  a  series  of  curved 
beams  of  continuous  construction  or  else  of  independent 
structure.  In  construction  the  main  spans,  with  their 
overhang,  were  built  first  and  the  suspended  spans  cast 
on  the  overhang  after  the  constructed  work  had  taken  a 
set. 

The  piers  for  these  girders  are  on  a  variable  skew  so 
that  the  girder  lengths  vary  in  each  span.     The  longest 


Cross- Seo+ion  Sectional    Elevo+lon    a+ 

Exponsion  Join+ 

DETAILS   OF    CLARK    ST.    .\PPROACH.    PORTLAND   P.RIDGE 


().U»ber  -v'S,  1015 


EX(;  IN  KKR  I  nm;     X  KWS 


837 


FIG.    i.      VIEWS   OF    ror:TLAXD    UKIUGK    U.NDEU   Cu.XSTUUCTlON 
,.    •'^~;:'''^'<r  ,"^°'"P'<''e(l  state  St.  approach.     B — Looking  north  toward  the  juncture   of  south  approach  and   main  north   sec- 
h?!\        bridge:  approach  on  left,  bridge  on  right.     C— Looliing  toward  South  Portland  over  the  steel  spans;  approach  fill  in 
Dackground.    D — Completed  cantilever  spans  of  main  northerly  section  of  bridge 
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spans,  however,  have  the   following  dimensions:      Span  in.  hult  is  inserted  to  give  proper  alignment  and  bearing 

27-88  (main  span)  is  made  up  of  a  central  section  vary-  during  construction.     It  is  expected  that  any  perceptible 

ing  from  57  I't.  3{,^  in.  on  one  side  to  58  ft.  -fj  in.  on  action  of  the  rocker  will  soon  shear  the  bolts  and  that 

the  other,  with  overhanging  sections  of  about  12  ft.   6  the  motion  tliereafter  will  be  perfectly  free.    This  rocker 
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in.  each.  Span  28-29  (suspended  span)  has  a  total  open- 
ing of  67  ft.  \%  in.  c.  to  c.  of  piers,  of  which  41  ft.  ll^f 
in.  is  the  suspended  girder  and  12  ft.  6%  in.  overhang 
on  each  end.  Span  29-30  (the  longest 
main  span)  has  a  central  section  vary- 
ing from  57  ft.  3|f  in.  on  one  outside 
girder  to  65  ft.  1\\  in.  on  the  opposite 
outside  girder.  Its  overhangs  bring 
its  total  outside  girder  length  np  to 
91  ft.  5i|  in. 

The  combination  expansion  joint 
and  support  for  the  suspended  sj^an  in 
this  particular  section  is  of  great  in- 
terest. Its  detail  is  shown  in  Fig.  5. 
As  will  be  seen  in  the  other  drawings 
and  in  the  view  in  Fig.  7,  the  over- 
hang of  the  cantilever  is  cast  in  steps. 
Into  the  forms  at  these  steps  was 
placed  a  frame  of  steelwork  made  up 
mainly  of  three  longitudinal  angles 
with  their  outstanding  legs  clipped  off 
in  order  to  allow  them  to  be  inserted 
between  the  reinforcement  of  the 
beams.  The  horizontal  faces  of  these 
angles  at  their  extremities  carry  flat 
bearing  plates  riveted  to  the  angle  with 
the  upper  jjlane  face  of  the  plate  flush 
with  the  horizontal  face  of  the  concrete 
step.  Similar  angles  are  also  placed  in 
the  forms  for  the  suspended  span,  ex- 
cept that  the  horizontal  leg  of  the  angle 
is  downward  and  that  it  carries  a  plate 
slightly  beveled  in  order  to  form  a 
rocker  on  the  flat  plate  of  the  lower 
angle.    Through  this  rocker  bed  a  %- 


bearing  is  provided  at  each  of  the  six  longitudinal  girders, 
which  are  in  turn  all  thoroughly  interliraced,  so  that  in 

cflVi  t  tlio  -ii-]iriidpi1  ~])an  is  an  integral  structure  carried 
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oil  tlie  inuucrous  rockers  at  tlio  joints  of  tlio  overliaii,i;iiii: 
ciintilevor  jiirdors. 

The  Sui  Til  I'oirii.AMi  Ai'i'iiu.vi  ii 

TliP  coiurote  section  at  the  soutli  oiiil  ot  tlie  bridge 
mnprises  a  series  of  reinforcoil-coiicrete  columns  carry- 
iiig  straight  cross-beams  and  curved  longitudinal  beams, 
on  which  the  reint'orced-concrete  tloor  slab  is  cast.  This 
ixliibits  no  particular  dilticulty  except  that  at  every  three 

ins  there  is  a  transverse  wall  breaking  up  the  section  into 

itcrmediate  sections  separated  by  exjjansion  joints.  Tliere 

aiv  three  lines  of  columns,  one  on  either  side  and  one  in 

(he  middle,  each  founded  on  prismatic  pedestals  footing 

•1  wooden  piles  which  were  mainly  through  a  deep  laver 

silt. 

The  south  ajiproach  is  a  iill  niade  from  a  submarine 
liiirrow  pit  farther  do\ni  the  harbor,  brought  into  tlie  work 
liv  li'diter  and  ivliandled  into  the  fill.     It  is  held  on  the 


FIG.  7.     NEAR  VIEW  OF  THE  COMBINED  EXPANSION'  AND 
.SUSPENSION    JOINT    ON    JIAIN    SP.AN 

aast  side  by  the  old  bridge  abutment  wall  tojiped  by  a  new 
concrete  wall,  and  on  the  other  side  has  a  heavy  granite 
paving  to  protect  the  slope  against  wash. 

Special  Featuees  of  the  STiircxuRE 

Some  special  features  in  the  detailing  of  the  structure 
are  common  to  various  parts  of  the  bridge  and  will  be  de- 
scribed separately.  Among  these  are  the  u.se  of  .separate- 
ly cast  sidewalk  brackets,  separately  cast  railing  and  spe- 
cially cast  manhole  boxes. 

It  will  be  seen  from  the  various  drawings  herewith 
that  the  sidewalk  on  the  reiuforced-concrete  portion  of 
the  bridge  is  supported  on  reinforced-concrete  brackets. 
These  brackets  are  cast  in  Boston  by  Simpson  Bros,  in 
a  sand  mold ;  they  are  reinforced  for  their  service,  and 
the  reinforcement  is  left  protruding  from  the  inner  face 
so  that  when  the  castings  are  set  in  the  forms  the  rein- 
forcement may  be  tied  back  to  the  proper  reinforcement  in 
the  structure  proper.  The  aggregate  used  in  the  brackets 
is  of  similar  nature  to  that  used  in  the  brid>.'e.  and  the 


troweled  surface  given  to  the  face  is  similar  to  that  gained 
by  the  sand  bed,  .so  that  in  all  ways  they  re,send)]e  very 
clo.sely  the  structure  in  which  they  fit. 

In  the  same  manner  are  cast  the  railing  section.s,  whicli 
go  across  the  entire  bridge.  Tiiey  are  brought  in  from 
Boston,  as  are  the  brackets,  on  cars  and  are  stored  on  the 
work  until  needed.  The  railings  are  placed  on  the  bridge 
after  the  floor  has  been  built  and  are  bo.xed  together  at 
their  joints  with  the  reinforcement  protruding  into  the 
o])ening.  Into  this  box  a  joint  is  poured,  making  the 
railing  continuous  except  at  the  expansion  joints,  where 
a  special  detail  is  provided. 

The  manholes  for  the  conduits  are  of  reinforced  con- 
crete and  are  so  designed  that  the  forms  can  all  be  set 
up  on  the  ground  and  hoisted  into  place  in  their  proper 
location,  and  the  concrete  poured  around  them  to  form 
the  manhole. 

Engineers  and  Contractors 

The  bridge  is  being  built  for  Cumberland  County,  Me., 
under  the  direction  of  J.  R.  Worcester  &  Co.,  of  Boston. 
Mass.,  as  Engineers,  with  E.  E.  Pettee,  of  that  firm,  as 
Uesideut  Engineer.  The  sub.structure  contract  was  held 
liy  Holbrook,  Cabot  &  Rollins,  Inc.,  of  Boston,  with  Luke 
S.  White  as  superintendent  and  the  superstructure  con- 
tract by  T.  Stuart  &  Son  Co.,  of  Newton,  Mass.,  with  Al- 
bert T.  Stuart,  of  the  firm,  as  superintendent.  The 
i'hoenix  Bridge  Co.  has  the  steel  contract. 

The  details  of  the  steelwork  and  the  methods  of  cou- 
-;truction  will  be  described  in  future  articles. 


The  life-expectancy  factor  frequently  is  given  the  least 
consideration  in  port  and  harbor  design,  if  it  is  not  en- 
tirely overlooked.  "Life  expectancy"  as  used  here  refers 
to  the  useful  or  commercial  life  that  may  be  expected 
id"  a  building.  It  has  been  estimated  that  the  average 
commercial  life  of  structures  is  about  30  yr.  It  is 
-afe  to  assert  that  the  physical  life  of  a  structure  need 
exceed  but  little  the  commercial-life  expectancy,  in  so 
far  as  the  durability  of  materials  is  concerned. 

On  the  Pacific  Coast  the  timber  or  heavy  mill  tv'pe  of 
pier  and  wharf  construction  is  quite  generally  used.  Ex- 
perience at  Seattle  has  shown  that  while  it  is  necessary 
to  creosote  the  piling  as  a  protection  against  wood  borers, 
yet  the  cost  of  a  heavy  fire-resisting  timber  structure 
is  less  than  half  one  of  concrete.  By  the  installation  of 
automatic  fire  sprinklers  and  fire-alarm  and  watchman's 
control  systems  a  very  favorable  insurance  rate  was  ob- 
tained. Upon  analysis  of  the  cost  and  the  problable  life 
of  the  structures  the  following  facts  were  deduced : 

1.  With  some  redriving  of  piles,  the  timber  pier  may  be 
expected  to  last  from  20  to  25  yr.,  or  about  the  effective  com- 
mercial life. 

2.  Assuming  the  commercial  life  of  a  concrete  pier  to  be 
50  yr.  and  the  physical  life  not  less,  also  assuming  that  a 
timber  pier  would  have  to  be  entirely  rebuilt  at  the  end  of 
25  yr.  at  the  close  of  the  50-yr.  period — taking  into  considera- 
tion interest  and  other  cost  factors — the  construction  of  tim- 
ber piers  "would  result  in  a  saving  of  approximately  409r.  In 
addition  there  would  be  the  advantage  resulting  from  the 
opportunity  afforded  at  the  end  of  25  yr.  of  designing-  the 
new  timber  structure  to  meet  changed  requirements. 

3.  If  the  concrete  type  of  pier  had  been  adopted  the  avail- 
able construction  capital  would  not  have  provided  more  than 
half  the  facilities  desired. 


•Extracts  from  a  paper  presented  by  Paul  P.  Whitham 
before  the  American  .Association  by  Port  Authorities,  Los  An- 
geles, Calif.,  Sept.  13,   1915. 


s;]0 


E  N  G  I  N  E  E  K  I  N  G     NEWS 


Vol.  74,  No. -18 


By  FiuxK  ^f.  AcuiiiiiE* 

In  Englncerinq  News  of  June  2-1,  191.5,  N.  M.  Stine- 
nian  groups  the  New  Bedford,  Mass.,  century  rainfall 
records  into  periods  of  5,  10  and  20  _vr.,  and  states  that 
it  would  he  interesting  to  kno\r  whi'ther  other  long  rain- 
fall records  would  show  similar  results. 

In  '"Eevista  de  la  Socicdad  Cuhana  de  Ingenieros"  for 
July,  191.'),  the  rainfall  records  for  Havana,  Cuba,  from 
18.")9  to  1911  are  published.  I  have  placed  this  56-yr. 
record  in  practically  the  same  form  as  did  Mr.  Stineman 
the  New  Bedford  records. 

The  maximum  was  in  1807,  when  71.40  in.  fell  and 
the  niininuun  was  in  1907  witli  only  27.0.')  in.  The  av- 
erage for  the  50  years  is  48. G9  in.  Tlie  5-yr.  averages 
\ary  from  40.4  in.  in  1907  to  59.82  in.  in  1893  or  from 
17%  below  the  average  for  50  yr.  to  22.9%  above  this 


record ;  tliat  is.  the  average  from  year  to  year  during 
40  yr.  was  above  the  general  average  of  the  .50-yr.  record. 
In  other  words,  if  these  data  were  used  from  1809  to 
1913,  the  averages  in  any  of  those  years  would  have  been 
liigher  than  the  average  up  to  date. 

Another  fact  to  be  noted,  and  which  seems  incongruous, 
is  that  the  10-yr.  periods  on  four  different  occasions  were 
nearer  the  general  average  of  the  50  yr.  than  the  general 
average  for  that  year;  that  is,  in  1887,  1888,  1900  and 
1901.  Thus  we  have  a  record  of  10  yr.  coming  nearer 
the  truth  as  shown  by  the  50-yr.  record  than  the  rec- 
ords for  3  yr.  show,  as  in  1901,  where  the  average  of  the 
!3  preceding  years  is  55.89  in.  and  the  average  of  the 
10  preceding  years  is  48.82  in.,  or  very  nearly  the  same 
as  the  average  of  the  50  yr.,  which  is  48.09  in. 

In  general,  the  Havana  records  show  the  same  char- 
acteristics as  those  of  Milwaukee  and  of  New  Bedford, 
in  spite  of  being  shorter.     They  certainly  make  clear  the 
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YEARLY    AND   AVERAGE    RAINFALLS    BY    PERIODS,    HAVANA,  CUBA,  1S59  TO  1914 


average.  The  10-yr.  averages  vary  from  40.80  in.  in 
1907  to  57.20  in.'  in  1895,  or  from  10.1%  below  the 
general  average  to  17.5%  above.  The  20-yr.  averages 
vary  from  44.47  in.  in  1914  to  53.71  in.  in  1895,  or  from 
8.7%  below  the  general  average  to  10.3%  above.  By 
these  figur'es  it  is  seen  that  although  the  variation  above 
the  general  average  ajipreciably  decreases  with  the  in- 
crease in  length  of  period  or  of  number  of  records,  the 
variation  below  does  not  so  decrease  with  the  increase 
in  length  of  period. 

These  figures  are  in  .accord  with  the  New  Bedford  ob- 
servations cited  by  Mr.  Stineman  and  also  with  the  Mil- 
waukee records  for  05  yr.  presented  by  F.  H.  Millard 
in  the  same  issue  of  Engineering  Netvs.  Mr.  Millard 
states  that  the  variations  above  the  average  are  consid- 
erably larger  than  those  below,  but  the  last  statement  in 
tlie  preceding  paragraph  must  be  remembered,  that  with 
tlie  increase  in  length  of  period  the  variation  above  the 
average  decreases  appreciably  while  the  variation  below 
does  not. 

One  very  significant  fact  shoxni  by  the  accompanying 
diagram  must  strike  terror  to  the  promoter  of  water- 
power  schemes  who  depends  on  rainfall  data.  From  1808 
to  1914  the  general  average  from  year  to  year  as  the 
records  increased  in  lensih  was  above  that  for  the  entire 


uncertainty  of  records  of  a  .short  duration,  unless  there  is 
positive  evidence  that  the  period  under  consideration  is 
a  dry  period,  or  vice  verxa. 

YEARLY  AND  AVERAGE  RAINFALL  AT  HAVANA,  CUBA,    1859    TO 
1914  (EXPRESSED  IN  INCHES) 


All 


fall 


Pre-     Pre- 


Raia-    Pre-     Pre-      Pre-     Pre- 

fall      \-ious    vious    vious    vious 

49  33  50  17  52  04  50  01  50.83 

.-.3  .51  50  28  53.53  49.96  51.02 

.39  73  50  59  55.09  51.42  51,21 


1S,",9  44  84  

LSliU  44.45  44,65  .  . 

IStil  40.59  43.29  .  .  . 

1SU2  51.29  45.30 

1563  45  10  45.25  45.25  1S90  59.73  50.87  57.37  52.60  51.89 

1564  47  88  45.69  45.80 1891  59.73  51.14  56.4153.73  52.18 

1892  58.30  51.35  58.20  55.12  52.70 

1565  46  86  45  86  40.35 1893  60  59  5162  59.82  56.57  53.16 

1K60  45  95  45  87  49  42 1894  50.71  51.59  57.81  56.45  53.03 

1S67  71.40  48.71  51.44  

1868  49.80  48.82  52.38  48.82  ....  1895  55.85  51.71  57.03  57.20  53.71 

1SU9  .55.79  49.45  53.98  49.91  1896  51.06  51.69  55  30  55.85  53.57 

1897  46.21  51.55  52.88  55.54  62.78 

1870  46.27  49  19  53.84  50.09  1898  39.75  51.25  48.72  54.17  52.06 

1871  53.84  49.54  55.42  51.42  1899  28.71  50  70  44.32  51.06  51.24 

1872  47.88  49.42  50.72  51.08  

1873  51.47  49.56  51.05  51.71  1900  41.12  50.48  41.37  49.20  50.90 


1874  53.18  49.79  50.53  52.24 


1901  55.89  50.60  42.34  48.82  51.28 

1902  41.12  50.39  41.32  47.10  51,11 

1903  46.56  50.30  42.68  45.70  51  13 

1904  39.58  50.07  44.85  44.59  50.52 


•Civil   Engineer,  Clenfuegos,   Cuba. 


1875  42.31  49.76  49.74  51.79 

187B  53  94  49  00  51.76  52.59 

1877  62  01  50.26  52.58  51.65 

1878  54  05  50.45  .53  08  52.07  50.45  1905  36.32  49.78  43.89  42.03  49  92 

1879  45.07  50  19  51.48  51.00  50.46  1906  52.48  49.83  43.21  42.77  49.81 

1907  27  05  49.37  40.40  40.80  48.20 

1880  47.94  50.09  54.60  51.17  50.63  1908  49.13  49.36  40.91  41.79  47.89 

1881  48  43  50.01  51.50  50.63  51.02  1909  52  50  49  42  43.49  44  18  47.62 

1882  44.43  49.78  47.98  50.28  50.68 

1883  40.08  49.63  46.39  49.74  50.73  1910  46.60  49  37  45.55  47.72  46.96 

1884  51  89  49  72  47.75  49.62  ,50  93  1911  41.76  49.22  43.41  43.31  46.06 

1912  46.80  49.18  47.36  43.88  45.49 

1885  48.37  49.67  47.84  50.22  51  01  1913  49.25  49.18  47.38  44.15  44.92 

1886  64  .53  50  20  51  06  51.28  51  93  1914  41.69  48.69  45.22  44.36  44  47 


October  28,  lOlT) 
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By  lidisKiiT  KiAn"//' 

Tliiit  coiuTcti'  I'uniis  I  III'  most  satisfactory  inatc'ri;il 
lor  the  ^^UlJpol■t  oT  street  pavements  is  unquestionable, 
luit  the  fact  tiiat  the  very  qualities  which  render  it  so 
satisfactory  for  the  purpose  may  at  the  same  time  re- 
sult in  a  source  of  great  danger  does  not  seem  to  receive 
sutficient  consideration.  With  pavement  laid  on  sand  or 
on  the  existing  subsoil  any  subsurface  voids  caused  liy 
leaks  from  defective  water  mains  or  by  defective  sewers 
were  followed  shortly  by  a  noticeable  depression  in  the 
pavement,  except  in  rare  instances  in  which  the  blocks 
had  been  laid  with  \ery  close  joijits  and  chanced  to 
form  an  an-h  o\er  the  cipcning.  When  the  dcpri'ssidns 
were  slight  they  were,  as  a  rule,  occasioned  by  settlement 
of  the  subsoil,  and  the  restoration  of  the  pavement  to 
grade  was  sufficient  to  eliminate  the  defect.  Where  condi- 
tions below  the  surface  were  serious,  the  condition  of  the 
pavement  was  indicative  of  the  need  for  investigating 
the  underlying  mains  or  sewers,  and  the  soui'ce  of  the 
trouble  was  soon  located  and  removed. 

With  the  introduction  of  the  concrete  base  the  practice 
of  restoring  the  pavement  over  small  depressions  to 
grade  without  investigation  of  the  underlying  cause  has 
been  adhered  to.  However,  the  use  of  the  monolithic  base 
should  naturally  point  to  the  necessity  for  a  radical 
ihange,  as  its  inherent  power  of  bridging  over  a  void  of 
considerable  area  and  volume  should  render  the  investi- 
gation of  the  cause  of  any  noticeable  depression  of  the 
concrete  base  obligatory. 

An  Example  fuom  New  Yoisk  City 

A  good  example  of  the  result  of  lack  of  appreciation  of 
this  requirement  was  the  breaking  of  a  48-in.  water 
main,  with  attendant  damage  to  surrounding  streets,  on 
^lanhattan  Ave.,  New  York  City,  on  June  4,  1915. 

An  examination  of  the  pavement  surrounding  the 
break  shortly  after  its  occurrence  gave  remarkably  clear 
indication  that  the  preliminary  failure  of  the  pipe  had 
occurred  some  time  before  and  that  the  leak  had  existed 
and  had  been  washing  away  the  subsoil  for  5  or  6  yr. 

Where  the  pavement  had  been  broken  out,  the  sections 
of  the  concrete  base  showed  a  thickness  varying,  over  the 
entire  street  intersection,  from  6  in.,  as  called  for  by  the 
specifications,  to  22  in.,  the  minimum  thickness  being  ad- 
jacent to  the  street-railway  tracks,  which  were  carried  on  a 
masonry  structure  bridging  the  water  mains  and  served 
to  prevent  the  settlement  of  the  pavement  adjoining  them. 
This  heavy  concrete  showed  distinctly  that  various  layers, 
from  2  in.  to  6  in.  in  thickness,  had  been  applied  from 
time  to  time  to  restore  the  settled  pavement  to  its  proper 
grade,  and  tliat  this  had  been  done  over  almost  the  entire 
area  affected  by  the  washout. 

The  continued  settlement,  as  recorded  in  the  many  layers 
of  added  concrete,  should  have  been  recognized  as  an  indi- 
cation of  some  defect  in  one  of  the  mains  or  sewers. 

Further  evidence  of  the  need  of  examination  of  sub- 
surface conditions  was  the  settlement  of  the  street-rail- 
way tracks  on  Manhattan  Ave.  between  109th  and  110th 
St.,  which  had  been  corrected  some  two  years  before,  al- 
though it  was,  perhaps,  excusable  to  attribute  this  settle- 

♦111    W.   4'.mi   St.,   New  York   City. 


niciit  111  the  after  eifects  of  a  severe  washout  at  the  north 
side  III'  1 10th  St.,  which  had  occurred  during  tiie  early 
part  of  1910.  The  excessive  thickness  of  the  concrete 
explains  the  lact  that  a  comparatively  small  area  of  pave- 
ment was  displaced  by  the  actual  How  of  water. 

As  the  results  of  the  washout  required  the  reconstruc- 
tion of  the  street-railway  tracks  and  most  of  the  subsurface 
structures  in  the  entire  block  on  Maiihattan  Ave.  between 
109th  and  110th  St.,  the  recimstruction  of  about  200  ft. 
of  double  track  on  8tli  Ave.  (parallel  to  and  over  100 
ft.  distant  from  JIanhattan  Ave.)  and  the  restoration  of 
portions  of  the  roadways  and  sidewalks  on  Manhattan 
Ave.  and  on  11 0th  St.  at  points  600  and  700  ft.  distant 
Inim  the  local  inn  of  the  break,  it  may  well  be  seen  that 
c\t'ii  a  \vv\  appreciable  expenditure  of  money  for  the 
purpose  of  investigating  the  cause  of  the  pavement  settle- 
ment would  have  been  a  profitable  investment. 

As  the  district  lying  immediately  east  and  north  of 
the  location  of  the  break  consists  of  land  filled  in  on  a  base 
of  riprap,  it  may  also  be  assumed  that  additional  settle- 
ments will  occur  from  time  to  time  at  other  points  where 
the  dirt  has  been  washed  into  the  voids  of  the  riprap 
and  where  the  pavement  is  now  supported  solely  by  the 
concrete  ba.se. 

UriiE.w.vL  Due  to  Gas  Explosion" 

Another  example  of  the  preliminary  surface  indication 
of  a  water  leak,  although  the  evidence  in  this  case  was 
much  less  marked,  was  that  resulting  in  the  washout 
which  caused  illuminating-gas  explosions  and  the  con- 
sequent wrecking  of  the  pavement  on  23rd  St.  at  5th 
Ave.,  New  York  City,  somewhat  over  a  year  earlier. 

Early  in  1913  a  slight  hole  in  the  pavement  and  base 
along  23rd  St.  at  the  intersection  of  5th  Ave.  revealed, 
upon  investigation,  a  cavity  approximately  6  ft.  deej)  and 
about  4  ft.  in  diameter.  Nothing  was  done  at  the  time 
beyond  filling  in  the  cavity  and  restoring  the  pavement 
over  the  opening.  As  this  cavity  was  located  about  10 
ft.  direc^tly  west  of  the  section  of  the  water  main  which 
finally  broke  apart,  there  is  no  question  but  that  it  was 
caused  by  a  minor  leak  existing  in  the  main  at  that  time 
or  for  some  time  before,  and  that  an  investigation  would 
have  disclosed  the  exi.stence  of  undesirable  conditions, 
the  immediate  correction  of  which  would  have  avoided  the 
damage  resulting  from  the  ultimate  break. 

That  in  either  of  these  or  in  any  such  cases  the  initial 
cracking  of  the  pipe  is  other  than  accidental  is  very  doubt- 
ful, and  the  failures  of  cast-iron  mains  are  too  few  to 
warrant  any  criticism  of  the  accepted  types  of  pipe  or 
the  manner  of  laying  them. 

The  experience  in  the  two  ca.ses  cited,  however,  and  in 
others  in  which  slight  surl'ace  defects  have  led  to  the  un- 
covering of  extensive  cavities,  clearly  indicates  the  need 
of  regarding  settlements  in  pavements  laid  on  concrete  as 
a  base  as  distinct  warnings  of  subsurface  defects,  rather 
than  as  minor  pavement  defects  to  be  corrected  by  restor- 
ing the  surface.  An  investigation  of  a  case  of  this  kind 
need  not  necessarily  involve  extensive  or  expensive  exca- 
vation. An  examination  of  the  interior  of  a  sewer  or  a 
test  of  the  water  mains  will  often  indicate  the  location  of 
defects  the  existence  of  which  has  not  been  suspected. 
Where  such  an  investigation  yields  no  results  and  the  set- 
tlement of  the  pavement  continues,  excavation  should  be 
resorted  to,  unless  there  is  a  definite'  and  reliable  record 
of  a  reasonable  cause  for  the  settlement. 
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By  Henry  D.  Silliman'' 


SYNOPSIS — Sewer  gagings  and  related  data  in 
a  Seattle  sewer  district  shorn  that  the  maximum 
flow  171  the  outfall  sewer  occurred  about  10  min. 
after  the  time  of  greatest  precipitation,  as  com- 
pared with  a  "running  time"  of  20  min.  between 
the  most  distant  manhole  and  the  recording  gage. 

The  purpose  of  this  article  is  to  show  by  records  of 
both  rainfall  and  runoff  the  triith  of  a  theory  used  in  the 
design  of  storm-water  sewers  and  given  by  0.  Hufeland 
in  Engineering  News  of  Nov.  5,  1914.  The  theory  is  that 
the  niaxinium  flow  in  an  outfall  sewer  occurs  at  a  period 

♦.--Vssislant  Disti'ict  Eiigint-ei-,  City  Engineer's  Office,  Seattle, 
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of  time  considerably  less  than  that  ordinarily  given  as 
the  period  or  time  of  concentration,  which  is  defined  by 
Eaikes  as  "the  time  actually  required  for  the  storm-water 
to  flow  through  the  sewer  to  the  outfall." 

The  data  here  given  in  support  of  the  theory  just 
stated  were  secured  during  1914  in  the  First  Avenue 
interceptiug-sewer  district  of  Seattle,  which  is  the  only 
drainage  district  in  the  city  that  can  be  said  to  have 
attained  its  normal  development.  Fig.  1  is  a  map  of  the 
district,  giving  such  available  data  as  might  aid  in  the 
study  of  the  sewer  gagings  here  reported. 

Through  the  cooperation  of  George  N.  Salisbury,  sec- 
tion director  for  the  U.  S.  Weather  Bureau,  the  rainfall 
data  for  the  year  1914  have  been  obtained.  As  will  be 
noted  from  the  map  (Fig.  1)  the  Weather-Bureau  offices 
are  located  near  the  center  of  this  district. 

During  the  year  1914  there  were  four  rainstorms  of 
more  than  average  intensity.  For  these  storms  the  data 
given  in  the  table  beneath  the  caption  of  Fig.  3  were 
obtained. 

The  recording  gages  were  made  liy  the  Bristol  Co., 
the  type  of  case  used  being  that  known  as  "moisture- 
proof."  Less  trouble  would  have  resulted  if  their  "water- 
proof" case  had  been  used.  It  was  also  found  that  the 
jDressure-diaphragm  case  acted  as  a  grease  trap,  suffi- 
cient grease  accumulating  to  affect  the  pliability  of 
the  diaphragm  and  to  fill  the  inlet  holes  of  the  case. 


PIG.   1.     MAP  OP  FIRST  AVENUE  INTERCEPTING   SEWER    DISTRICT,    SEATTLE,    WASH. 
Estimated  population,   26,000.     Storm-water  inlets,   273.     Pavement  and  sidewalk  area,  71.7  acres:  built-over  area 
vacant  or   unpaved  area,   23.4   acres:   total   contributing  area      bove  recording  gage.  16b. 4   acres 
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Tlio  prossuro  bulb,  or  case,  was  set  (!  in.  abo\t'  ami  mi 
the  center  line  of  the  18-in.  sewer.  Tiic  bulb  was  liclil 
in  place  by  a  collar  of  y^xl-iu.  iron  around  a  3-in.  gal- 
vanized-iron  ])ipe  secured  by  a  trench-brace  screw. 

Large  quantities  ol'  ]«iper,  laundry  rags,  etc.,  travel 
j;hrougli  this  sewer.  The  charts  show  small  fluctuations 
caused  bv  this  material  uathcrinu'  on  the  inx'ssurc  bulb 


and  its  I'astenings.  After  reaching  a  certain  size,  in 
about  one  hour,  this  accumulation  did  not  increase.  The 
charts  were  removed  and  the  rags,  paper,  etc.,  cleared 
olT  each  day  except  Sunday. 

Referring  to  the  map  of  the  district  (Fig.  1),  it  will 
be  seen  that  the  time  of  running  in  this  sewer  system  from 
the  manhole  wlicrc  the  recording  gage  was  installed  to  the 


FIG.  2.     DEPTHS  OP  SEWAGE  PLOW  AT  SEATTLE,  WASH.,  DURING  POUR  HEAVIEST  RAINFALLS  OP  1914 

Recorded    on    Bristol    water-level    gage    in    First   Ave.    intercepting-  sewer,   a   4S-in.   circular  sewer,   with  a   0.3S5-per  cent, 
grade.     The  precipitation  and  runoff  for  the  heaviest  portions  of   these   rainfalls  were   as   follows: 


Ri 

inoff  in 

Runoff  in 

Precipi- 

Per 

Cent,  of 

Precipi- 

Per Cent,  of 

Date 

Time  ' 

tation,  In. 

Rainfall 

Date 

Time 

tation,  In. 

Rainfall 

May    27. 

1914. 

.2:2S  p.m.  to  2:33  p.m. 

0.07 

Oct.    30, 

l'.!14. 

.3:07  p.m.  to  3:12  p.m. 

0.11 

2:38  p.m. 

0.11 

54.5 

3:17  p.m. 

0.13 

33.4 

2:43  p.m. 

0.17 

3:22  p.m. 

0.14 

3:2S  p.m. 

0.20 

3:45  p.m. 

0.29 

June    C, 

1914. 

.2:40  p.m.  to  2:45  p.m. 

0.03 

Nov.    11. 

1914. 

.0:20  a.m.  to  0:25  a.m. 

0.03 

2:30  p.m. 

0.10 

23.6 

0:30  a.m. 

O.OB 

40.0 

2:.t5  p.m. 

0.12 

0:33  a.m. 

0.09 

3:35  p.m. 

0.21 

1:00  a.m. 

0.17 

The  percentages  of  runoff  given  in  the  column  of  the  tabulation  were  calculated  by  dividing  the  estimated  discharge 
through  tlie  sewer  for  the  maximum  deptli  of  flow  as  shown  on  the  accompanying  charts  talven  from  'the  recording  gage 
on  the  days  in  which  these  storms  occuri'ed,  less  an  amount  equal  to  the  discharge  of  sanitary  sewage  from  this  sewer  in 
dry  weather,  by  the  amount  of  rainfall  over  the  total  area  of  the  district  for  one  minute,  at  an  average  rate  for  the  ten- 
minute  period  having  the  greatest  amount  of  precipitation 
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fartliest  removed  storni-vater  iulet  is  approximately  20 
min.  Now,  referring  to  the  eliarts  from  the  recording 
gage  (Fig.  2),  it  will  be  seen  that  tlie  maximum  flow 
in  the  sewer  occurred  on  or  about  ten  minutes  after  the 
time  of  greatest  precipitation. 

These  results,  then,  .seem  to  allirm  the  conclusions  of 
three  American  engineers,  as  follows: 

The  present  percentage  of  rainfaU  disch.arged  from  the 
aforesaid  urban  districts  cannot,  howevei',  be  regarded  as 
permanent,  since  improvements  are  constantly  being  made 
by  the  construction  of  new  buildings,  pavement  and  sewers. 
Hence,  not  only  is  the  proportion  of  the  impervious  surface 
on  tliese  districts  steadily  growing,  but  the  time  required  for 
the  concentration  of  the  storm  water  in  the  outlet  sewers  is 
also  becoming  materially  reduced. — Emil  Kuichling.  "Tin- 
Relation  Between  Rainfall  and  the  Discharge  of  Sewers  in 
Populous  Districts."     "Trans.  Am.  Soc.  C.  E.,"  Vol.  XX. 

The  method  of  finding  the  time  whose  rate  of  precipitation 
would  cause  tiie  maximum   flood   is  then  as  follows: 

1.  Estimate  the  time  in  minutes  required  for  the  water  to 
pass  from  the  most  distant  inlet  to  A. 

2.  Take  half  this  time  and  add  eight  miautes. 

[A  being  any  point  on  the  outfall  sewer,  eight  minutes 
equals  time  allowed  for  water  to  pass  over  roofs,  pavements. 
etc.,  before  reaching  the  sewer  inlets. — Ernest  Wilder  Clarke, 
"Storm  Flow  from  City  Sewers."  "Engineering  News,"  Nov.  6, 
1902.] 

The  method  given  demonstrates  that  the  time  of  concen- 
tration is  considerably  less  than  the  total  time  taken  for 
sewage  to  flow  to  a  given  point  on  the  outfall  sewer  from  the 
farthest  removed  storm-water  inlet. — O.  Hufeland.  "Graphic 
Method  of  Estimating  Runoff  in  Storm  Sewers."  "Engineer- 
ing News,"  Nov.  5,  1914. 

These  sewage  gagings,  together  with  gagings  of  the 
flow  in  some  of  the  larger  trunk  sewers,  for  whose  drain- 
age districts  such  complete  data  could  not  be  offered, 
were  made  by  me  during  the  year  1914,  under  the  di- 
rection of  A.  H.  Dimock,  City  Engineer  of  Seattle. 
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In  order  to  select  the  economic  type  of  improvement 
for  the  main  rural  highways  of  Illinois  it  is  necessary  to 
consider  the  first  cost,  the  interest  on  the  investment  and 
the  maintenance  cost. 

The  problem  is  in  a  great  many  respects  directly  com- 
parable with  the  cost  of  service  in  railroad  transportation, 
in  electric  lighting,  telephone  and  telegraph  service,  etc. 

In  general  it  may  be  said  that  if  the  traffic  and  type  of 
road  are  properly  suited  to  each  other,  the  cost  of  service 
'for  hard  roads  is  approximately  constant  for  all  types  of 
wearing  surfaces.  Cost  of  service  in  this  connection  is  un- 
derstood to  mean  the  total  cost  per  unit  of  area  per  unit 
of  time  per  unit  of  load,  and  to  be  constant  for  an  in- 
definite period  of  time. 

It  should  be  kept  in  mind  that  the  cost  of  the  first  im- 
provement bears  very  directly  upon  this  cost  of  service, 
for  money  at  3^%  compound  interest  doubles  in  20  years, 
and  at  5%  in  14  years.  So  that  as  the  first  cost  goes  down, 
the  saving  on  money  invested  may  be  an  appreciable  item 
in  providing  a  fund  for  the  purpo.se  of  maintaining  the 
roads  to  a  desired  standard  of  excellence  and  u.sefulness. 
In  this  way,  where  the  lighter  types  of  improvement  are 
sufficient  to  meet  the  demands  of  traffic,  it  is  wasteful  to 
invest  money  where  it  serves  no  purpose.  Later  on  the 
amount  so  saved  might  be  used  for  the  purpose  of  resurfac- 
ing the  road  to  meet  the  increased  demands  of  a  greater 
volume  and  a  changed  character  of  traffic. 


•Extracts  from  a  special  official  report  of  William  W.  Marr. 
Chief  Highway  Engineer,  Springfield.   Ill 


Another  important  factor  that  should  not  be  overlooked 
is  that  the  more  roads  built  the  easier,  and  consequently 
the  cheaper  it  is  to  build  them.  This  has  a  double  signifi- 
cance, in  that  the  sooner  hard  roads  are  in  service,  the 
sooner  and  more  generally  Avill  their  advantages  be  felt. 
and  also  in  that  the  cost  of  reconstruction  will  be  less 
proportionately  than  the  cost  of  first  construction,  be- 
cau.se  of  the  increased  facilities  for  handling  materials 
over  better  roads. 

As  to  the  type  of  road  which  the  state  could  assume 
the  burden  of  maintaining,  no  one,  two  or  three  types 
could  possibly  meet  economically  the  wide  range  of  condi- 
tions to  be  found  on  the  ITi.OOO  mi.  of  designated  state- 
aid  roads  in  Illinois. 

The  types  of  pavements  whit-h  might  properly  be 
adopted  for  main  rural  highways  in  Illinois  cover  a  wide 
range  and  depend  upon  cost,  which  varies  with  availabil- 
ity of  materials ;  trailic,  which  varies  in  amount  and  kind 
with  different  locations,  and  local  preference,  which 
changes  largely  with  popular  sentiment. 

The  state  might  reasonably  assume  the  burden  of  main- 
taining a  pavement  regardless  of  type,  if  the  traffic  is 
proportioned  to  the  ability  of  the  particular  type  in  ques- 
tion to  resist  the  wear  occasioned  by  the  traffic. 

The  state  might  cooperate  with  the  county  to  share  a 
portion  of  the  cost  of  maintenance  where  the  type  of 
pavement  selected  is  only  partly  able  to  withstand  eco- 
nomically the  burden  of  traffic  which  will  come  upon  it. 
The  state  should  not  assume  any  portion  of  the  cost  of 
maintaining  earth  roads  unless  the  partnership  between 
the  state  and  county  were  extended  to  cover  the  entire 
item  of  maintenance,  in  which  case  an  equitable  solution 
of  the  problem  would  appear  to  be  an  equal  division  of  the 
cost  of  maintenance  between  the  state  and  county. 

I  recommend  that  the  state  adopt  some  comprehensive 
si-heme  for  taking  a  census  of  traffic  and  gathering  such 
other  information  as  is  necessary  for  the  proper  scientific 
solution  of  the  problem  of  determining  upon  its  economic 
types  of  roads  for  various  localities  and  conditions. 

BV    \V.    Ij.    C0>.ANT* 

Eoller  gravity  conveyors  for  moving  bricks  and  mortar 
in  mill  construction,  with  an  endless-chain  elevator  to 
raise  the  brick  trays  and  mortar  boxes  from  ground  level 
to  the  scaffolding,  have  been  used  by  the  Aberthaw  Con- 
struction Co.,  of  Boston,  Mass.,  in  several  recent  factory 
contracts.  A  good  example  of  their  application  is  to  be 
seen  in  the  construction  of  a  new  mill  for  the  Farrell 
Foundry  and  Machine  Co.,  Ansonia,  Conn.,  the  conveyors 
being  obtained  from  the  Matthews  Gravity  Carrier  Co., 
Elwood  City,  Penn.  They  consisted  of  4-ft.  and  8-ft. 
frames  containing  rollers  14  in.  long  and  214  in-  i" 
diameter,  laid  414  in.  c.  to  c.  Curves  of  45°  and  90°,  in 
8-ft.  sections,  were  provided  for  conveying  materials 
around  some  very  sharp  turns. 

The  cars  which  delivered  the  bricks  were  placed  on  a 
siding  alongside  the  Job.  the  bricks  being  piled  into  trays 
inside  the  car.  One  of  the  roller  gravity  conveyors  led 
into  the  car  (Fig.  2),  and  on  this  the  trays  were  laid  and 
transported  120  ft.  by  their  own  momentum,  turning  at 

♦Concord,   Mass. 
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ROLLER  CONVEYORS  FOR  BRICK  AND  MORTAR  AT  THE   FARRELL  FOUNDRY,   ANgONIA,   CONN. 
Distributing  i-oUer   conveyor   leads  from   far  end   of  platform  at  left,  out  to  the  scaffold 


right  angles  and  coming  to  the  foot  of  the  elevator,  5  or 
G  ft.  below  their  starting  point. 

The  elevator  was  of  the  endless-ehain  type,  having  pro- 
truding fingers  on  which  the  trays  were  placed.  It  was 
driven  by  a  3-hp.  electric  motor,  the  rise  being  60  ft.  The 
most  economical  speed  for  the  elevator  was  found  to  be 
about  -15  ft.  per  miu.,  at  which  rate  one  elevator  will 
supply  -15,000  trays  of  brick  or  boxes  of  mortar  per  S-hr. 
day. 

The  elevator  lifted  to  a  platform,  wliich  also  served  as 
the  starting  point  for  the  roller  carrier.     The  scaffolds 


KiiT.T.ER     CDXVEYOR     TXLO.\DIXO     CAR 


employed  were  furnished  by  the  Patent  Scaffolding  Co.,. 
of  Xew  York  City,  and  the  loading  platform  previously 
mentioned  was  raised  by  the  same  type  of  mechanism 
which  operated  the  scaffolds.  A  man  stationed  on  the 
platform  lifted  the  trays  from  the  elevator  and  set  them 
on  the  conveyor,  which  ran  at  right  angles  after  emerging 
from  the  building,  and  continued  along  a  staging  which 
was  placed  behind  the  masons,  ilen  at  the  back  of 
the  scaffold  transferred  the  trays  from  the  carrier  to 
the  bricklayers'  tables.  The  scaffold  and  the  platform 
were  maintained  at  the  same  elevation. 

Mortar  was  handled  conveniently  and  economically  by 
this  system,  both  on  the  ground  and  on  the  scaffold.  The 
containers  were  made  of  Xo.  14-gage  sheet  iron  with 
electrically  welded  joints,  or  of  %-in.  board  lined  with 
zinc  and  holding  a  hodful  (about  125  lb.).  "Wlieelbarrows 
were  entirely  dispensed  with  on  the  Ansonia  construction. 

Chain  Elevator  vs.  Hod  Hoist 

The  chain  type  of  elevator  requires  very  little  power, 
and  costs  for  freight  and  installing  are  less  than  for  an 
elevator  of  the  platform  type.  Where  the  platform  ele- 
vator is  used  it  should  always  be  under  the  direction  of 
the  brick  foreman  (and  no  one  else),  if  speed  and  econ- 
omy are  the  chief  considerations.  In  constructing  build- 
ings 100  ft.  or  more  in  height  a  platform  hoist  appears 
to  be  a  necessity.  Every  elevator,  whether  of  platform  or 
rhaiu  tvpe,  requires  two  men — one  +o  load  and  one  to 
unload.  Intrusting  these  operations  to  the  men  who  are 
wheeling  materials  is  sure  to  cause  delay  and  congestion, 
and  is  at  all  times  an  unsafe  practice. 
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iSl'NOPSiS — Sfcuinl  arlidc  on  the  JVeirarL- 
street-railwaij  terminal  of  ihe  Publir  Senice  By. 
Design  of  franspoHaliun  facilHies  on  subway,  ele- 
vaied  and  exrhanye  concourse  floors.  Construc- 
iion  to  carry  heavy  moving  loads  under  an  office 
building.     Typical  office-floor  arntiiijniu-nU. 

The  congestion  of  traffic  at  the  intersection  of  the  two 
main  arteries  of  travel  in  Newark,  N.  J. — Broad  and 
.Market  St. — and  the  plan  to  divert  the  street  cars  from 
this  point  to  a  doiihle-deck  exchange  terminal  for  the 
several  lines  were  described  in  Engineering  News  of  Oct. 
7,  1915.  It  is  sufficient  to  note  here  that  surface  ears 
from  the  west  are 


brought  into  a 
subsurface  station 
through  a  short 
approach  suljway 
and  those  from 
the  north,  east 
and  south  come  in 
from  the  rear  to 
an  elevated  sta- 
tion. This  is  di- 
rectly over  tlie 
other,  but  an  ex- 
change concourse 
(at  street  level) 
is  between  them. 
The  design  of  the 
terminal  building 
from  both  a  trans- 
portation and  a 
structural  stand- 
point is  unusually 
interesting.  Tlie 
main  entrance, 
shown  in  Fig.  1, 
is  on  Park  Place, 
where  there  is  a 
frontage  of  181  ft.  The  main  l)uihling  extends  back 
some  350  ft.  to  Pine  St.  and  has  entrance  wings  to  East 
Park  and  North  Canal  St.  Property  is  required  east  of 
Pine  St.  for  elevated-track  approaches,  but  this  is  not 
built  on,  except  for  a  large  single-story  garage  under 
the  tracks.  In  the  architectural  treatment  of  the  front 
large  arches  and  a  heavy  marquise  over  the  sidewalks 
have  been  employed  to  suggest  the  effect  of  a  railroad 
station;  but  all  deep  reveals  and  heavy  cornices  which 
might  collect  dirt  and  ice  liave  been  avoided.  This  ele- 
vation will  be  finished  in  iilue  Indiana  limestone.  The 
rest  of  the  building  will  lie  finishe<i  in  btiff  l)rick.  The 
front  will  be  illnminated  at  night  liy  pnijcctors  along  the 
edge  of  the  marquise. 

StI!EET-1?.\I1.\VAV     I-'aiIUTIES 

The  floor  and  track  plans  for  the  subway,  concourse 
and  elevated  levels  are  shown  in  Fig.  2.  The  subway 
floor  is  21  ft.  below  street  curb:  flic  platl'orni  and  rails 
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are  at  thi'  same  level.  A  single  incoming  track  divides 
into  two  unloading  tracks  on  the  south  side,  each  280 
ft.  long  and  providing  trackage  for  a  total  of  10  cars. 
These  two  tracks  converge  on  a  loop  (50-ft.  radius)  and 
come  back  to  three  225-ft.  loading  tracks  on  the  north 
side.  These  in  turn  lead  to  the  outgoing  line  of  the 
subway.  From  the  imloading  side  four  stairways  lead 
up  and  seven  go  down  to  the  loading  platforms.  (The 
basement  of  the  wing  to  East  Park  St.  will  be  used  for 
boiler  and  service  plant;  the  North  Canal  St.  wing  will 
house  the  building  superintendent,  service  shops  and  stor- 
age. Some  spare  room  on  the  Park  Place  front  will  be 
used  by  the  Public  Service  companies'  mailing  depart- 
ment, to  which  a  chute  and  elevator  deliver.) 

The  elevated 
trans  portation 
floor  is  similar  in 
scheme,  but  re- 
versed to  bring 
the  loading  plat- 
form directly  over 
the  subway  un- 
loading  side. 
There  are  two  un- 
loading tracks, 
140  and  170  ft. 
long,  and  three 
for  loading,  140, 
180  and  190  ft. 
long.  Between  the 
concoTTrse  and  ele- 
vated loading 
])latforms  there 
are  six  stairways, 
with  five  on  the 
unloading  side.  On 
the  elevated  level 
in  the  East  Park 
St.  wing  will  be 
the  service-plant 
coal-storage  and 
conveying  machinery,  and  in  the  North  Canal  St.  wing 
will  be  the  railway  division  oltiees  and  tlie  employment 
bureau  of  all  the  companies. 

The  street-level  floor,  besides  serving  as  a  concourse, 
with  waiting  and  toilet  rooms,  information  and  parcel 
booths,  soda  and  news  stands  and  other  renting  space, 
will  be  used  for  the  show  rooms  and  order  departments 
of  the  allied  gas  and  electric  companies.  It  is  expected 
that  this  location  will  secure  the  maximum  possible  at- 
tention from  these  companies'  patrons.  The  terminal 
station  master  and  the  railway  instruction  school  will 
be  quartered  on  this  floor.  Here  also  ^vill  be  the  coat 
rooms  for  an  assembly  hall  above. 

Tlie  main  elevators  rise  from  the  front  of  the  con- 
course, tliough  there  are  snuiller  groups  in  the  north  and 
south  wings.  The  main  shaft  rises  through  the  elevated- 
track  loop  and  does  not  extend  below  the  street  level. 
The  arrangements  for  preventing  interference  between 
llic   railwav  crowds  and  the  olfice  peojile  are  seen  from 
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the  loiK'Oiirse  plan ;  yet  tlie  elevators  are  aicessible  to 
persons  entering  and  lenvini^-  tlie  concourse. 
The  floor  space  is  (livi<kMl  thus  (square  feet)  : 

Subwav    104,000 

Concourse     70,000 

Elevated    70,000 

Six    office    floors 180,000 

Kitclien  and  pent  house 12.000 


NORTH     CANAU     ST. 

Elevated  Floor 


A=  ENTRANCE   LOBBY 

B= ELEVATORS 

C=SHOW  WINDOWS 

D=  VESTIBULE 

E-GAS  AND  ELECT  ORDER  DEPT 


Concourse  Level 


A  =  LOADING  TRACKS  WESTBOUND 
B  =  UNLOADING  TRACKS  EASTBOUND 


Subway  Level 
FIG.   2.     FLOOR   PLANS  OF   STREET-RAILWAY   TERMINAL 


The  offices  are  to  be  used  entirely  by  the  Public  Serv- 
ice Corporation  and  the  operating  railway,  electric  am! 
gas  companies. 

Arrangement  of  Oi-i'ice  Floors 
Extending  above  the  elevated-train  floor  are  six  office 
stories,  each  with  30,000  sq.ft.  A  typical  floor  (tliat  of 
the  railway  company)  is  shown  in  Fig.  3.  The  peculiar 
shape  is  due  partly  to  the  property  lines  and  partly  to 
the  necessity  of  securing  a  maximum  amount  of  light 
and  air.  Each  wing  of  the  office  structure  is  only  two 
rooms  deep,  so  that  all  offices  will  have  outside  windows. 
The  third  story  is  to  be  used  for  the  gas  and  electric 
companies'  commercial-bookkeeping  and  complaint  de- 
partments and  the  closely  related  offices.  The  fourth 
story  will  provide  quarters  for  the  treasurer  of  the  hold- 
ing corporation,  the  auditing  departments  of  the  gas  and 
electric  companies  and  a  general  assembly  hall.  In  the 
fifth  story  will  be  the  rest  of  the  gas-company  offices, 
the  auditing  department  of  the  railway  company  and  the 
publicity'  departments  of  all  the  companies.  In  the  sixth 
story  (Fig.  3)  will  be  the  offices  of  the  railway  com- 
pany; in  the  seventh  story  will  be  the  legal,  claim,  real- 
estate  and  welfare  departments  of  the  parent  corporation. 


A  "TIME  TABLE  CLERKS 
B=  DISTRIBUTION  CLERKS 
C- TRAFFIC  DEpY 
O- PURCHASING  DEP'x. 

FIG.    3.     RAILWAY    OFFICE   FLOOR.    PUBLIC    SERVICE 
TERMINAL  BUILDING 

tlie  operating  officers  of  the  electric  company  and  the 
law  and  teclmical  library.  The  eighth  story  will  be 
left  for  the  executive  offices,  the  general  claim  depart- 
ment and  the  officers'  and  employees'  dining  rooms.  Over 
the  eighth  story  will  be  the  kitchen. 

Foundations  for  the  STra'CTUUE 
Because  of  the  introduction  of  a  railway  terminal,  ^vith 
heavy  moving  loads,  in  a  large  office  building,  careful 
consideration  was  given  to  the  foundations.  Test  bor- 
ings for  depth  of  foundations  were  made  to  bedrock  at 
various  locations  over  the  site  of  the  terminal  and  sub- 
way. Tlie  overlying  material  was  fairly  regular,  and 
shale  rock  was  found  at  approximately  55  ft.  below  the 
curb.  A  15xl5-ft.  test  pit  was  sunk  to  disclose  the  ex- 
act nature  of  the  excavation  and  ground-water  condi- 
tions. 

The  effect  of  traffic-produced   vibration  on  the  office 
.structure  and  on  neighborinu'  buildings  had  to  be  con- 
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sidered.  Two  solionics  of  construction  to  avoiil  trmililc 
were  given  consideration.  One  was  to  have  a  set  of 
colunuas  for  the  train  floors  and  a  separate  set  for  the 
ofKce  building.  The  other  plan  was  to  use  a  single  set 
of  piers  going  down  to  bedrock  and  to  carry  the  ele- 
vated-railway loads  on  a  deep  floor 
system  supported  by  the  building 
columns. 

This  second  plan  was  adopted  partly 
because  the  heavy  floors  would  deaden 
the  noise  and  reduce  the  vibration 
from  the  ears  and  partly  because  a  sin- 
gle set  of  columns  was  very  desirable 
in  providing  ample  clearance  for  train 
ojjeration.  The  foundation  piers  are 
from  6  to  12  ft.  in  diameter  and 
were  carried  down  to  rock  by  air  cais- 
sons. The  building  columns  are  carried 
on  a  grillage  of  steel  I-beams  as  shown 
in  Fig.  5. 

The  spoil  remo\ed  in  excavating 
for  the  foundations  was  loaded  upon 
motor  trucks  and  carried  to  a  right-of- 
way  which  the  railway  company  is 
building  across  the  Newark  ileadows. 
The  contractors  had  a  large  fleet  of 
these  motor  trucks,  with  a  garage  and  repair  shop,  on  the 
premises,  during  the  earlier  stages  of  construction. 

Unique  Waterproofing  Completed 

A  continuous  waterproof  envelope  has  been  put  around 
the  grillages  and  under  the  platforms  and  tracks  of  the 
entire  building  and  subway  to  shut  off  ground-water  con- 
tact. The  waterproofing  is  unique  in  building  construc- 
tion because  of  its  extent  (500,000  sq.ft.)  and  because 
of  its  evident  completeness.  The  same  waterproofing 
has  been  employed  under  the  elevated-station  floor  and 
approach  track,  toilets,  blueprint  rooms,  kitchens,  etc. 

In  general  the  system  employed  was  the  "Larutan" 
system,  originated  by  Oscar  SheflSeld  (^Masonry  Water- 
proofing Co.,  of  BrookljTi,  N.  Y.).  It  was  given  severe 
tests  before  being  specified  by  the  railway  engineers.  The 
membrane  is  built  up  of  a  single  layer  of  Vs-in.  bitu- 
minous sheets  formed  by  dipi)ing  muslin  in  melted  im- 
ported asphalt  (kept  at  325°  F.).  On  this  job  two  sheets 
lapped  under  water  have  been  shown  to  cement  perfectly. 
Great  adhesion  to  concrete  or  grout  deposited  wet  upon 
it  was  developed,  due  to  the  penetration  of  the  asphalt. 

Steel  Structure  of  the  Terminal 

The  building  as  a  st>:el  structure  has  its  greatest  in- 
terest for  tlie  first  three  floors  above  the  foundation.  The 
office  floors  are  of  the  usual  type.  There  is  in  the  upper 
structure,  however,  the  somewhat  unusual  provision  of  a 
5-ft.  space  between  the  roof  and  the  ceiling  of  the  upper 
floor.  This  serves  as  a  pipe  gallery  for  the  heating  sys- 
tem. The  floor  of  this  gallery  is  of  reinforced  cinder 
;'oncrete  suspended  by  structural-steel  hangers  from  above 
and  designed  to  carry  a  load  of  45  lb.  per  sq.ft.  In 
this  gallery  space  at  one  place  there  is  a  heavy  latticed 
truss  from  which  a  line  of  hanger  members  support  the 
four  floors  below — to  allow  the  auditorium  in  the  fourth 
story  to  have  a  clear  seating  space. 

The  steel-frame  members  throughout  the  whole  build- 
ing have  becu  given  a  ])roprietary  anti-corrosive  paint 
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■kolith"),    selected    for    maintenance    of    concrete 

bond. 

On  the  subway  floor  between  the  columns  transversely 
and  just  above  the  grillages  are  built-up  cross-girders 
(Fig.  5),  and  framed  between  these  are  stringers  parallel 
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to  the  track  above  (Fig.  6).  The  cross-girders  rest  di- 
rectly on  the  grillages  and  are  not  joined  to  the  columns, 
except  by  a  loose-bolted  steadying  connection.  Track 
live  loads  are  figured  for  lines  of  40-ton  cars  and  35% 
impact.  The  platform  live-loads  are  150  lb.  per  sq.ft. 
Between  the  stringers  and  ties  is  a  reinforced-concrete 
slab  as  shown  in  Fig.  6.  The  passenger  platforms,  a  r2- 
in.  concrete  slab,  are  carried  by  the  fill  between  tracks, 
except  for  the  relatively  unimportant  action  of  the  cross- 
girders  between  columns.  The  platforms  are  reinforced 
only  for  shrinkage  with  a  layer  of  expanded  metal. 

The  cross-girders  vary  from  3  to  5  ft.  in  depth,  ac- 
cording to  the  span.  The  stringers  are  34-in.  I-beams. 
The  trackTslab  reinforcement  (Fig.  6)  is  of  %-in.  rods 
on  yi^-in.  centers,  with  every  other  rod  bent  up  over  a 
stringer.  The  upper  reinforcement  is  of  %-in.  rods  on 
15-in.  centers.  The  ties  are  6x8x26  in.  spaced  34  in.  c. 
to  c.     All  these  ties  are  treated. 
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SUBWAY  LOOP  TRACK 
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TYPICAL  COLUMN  GRILLAGE 
AMD  METHOD  OF 
WATERPROOFING  SAME 


FIG.  6r  CONSTRUCTION  IN  BASEMENT 


FIGS. 


5   AND   6.    TYPICAL  COLT'MN   ORILLAGE   AND   SUB- 
WAY TRACK   CONSTRUCTION 


O.-tdlicr  ?S,  101 ; 


]<:  N  G  I N  E  E  R I N  c;    N  i<:  w  s 


8;59 


The  coiistniction  for  the  subway  loop  is  variwl  soiiic- 
what,  siiU'C  this  is  not  in  the  main  building  but  under 
the  elevated  approach.  The  short  ties  are  used  l)()lted 
to  a  eonerete  bed  on  earth  and  the  \vater])roofing  is  car- 
ried under  the  traclv  aiul  floor. 

The  elevated  railway-floor  framing  (designed  for  live 
loads  of  100  11).  per  sq.ft.  up  to  6  ft.  from  track  centers 
and  car  lines  of  -10-ton  cars  with  50%  impact)  consists 
tvpically  of  -IS-in.  plate  girders  spanning  28  ft.  between 
cohunns  and  24-in.  I-beams  4  ft.  8  in.  a])art.  Above 
the  floor  framing  are  track  stringers  parallel  to  tlie  rails. 
The  track  construction  is  very  similar  to  that  on  tlie 
subway  level,  except  that  the  ties  (treated)  arc  5.\8.\27 
in.  and  spaced  3  ft.  c.  to  c.  The  passenger  platforms 
are  reinforced-concrete  slabs  resting  on  the  floor-beams. 

The  elevated-ap]>roach  structure  between  llulberry 
and  Pine  St.  is  a  steel  frame  with  heavy  concrete  in- 
casement.     The   space   here   over   the   subway   loop   and 


olliccrs"  dining  room.  Tcrrn/.a  flofir.s  are  specified  for 
the  entire  concoursi-,  elevator  and  stair  halls  and  em- 
ployees' dining  room.  The  main  entrance  lobby,  eleva- 
tor hall  and  concourse  will  have  marble  trim.  The  olTice- 
scction  trim  will  be  (juartered  oak. 

LioHT,   Heat  .wd  Otiiek   Seuvices 

The  building  will  be  equipped  for  illununation  by  both 
ga.s  and  electricity  (combination  fixtures).  The  gas  sup- 
ply comes  to  an  8-in.  header  in  the  North  Canal  St.  base- 
ment, from  -which  1-in.  risers  supply  the  various  floors. 
Current  will  be  brought  in  at  high-tension  and  trans- 
formed for  a  110-  and  220-volt  single-phase  (iO-cycle 
three-wire  system.  For  power  there  will  be  .'j.'SO-volt  di- 
rect-current lines.  The  building  feeders  will  start  at  a 
main  switchboard  and  run  through  a  transverse  tunnel 
below  the  subway  level  to  three  electric  shafts  -which  have 
service  panels  at  the  several  floors.     The  floor  wiring  is 
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PIG.  7.  PART  OP  ELEVATED  APPROACH  AND  BRIDGES 


under  the  elevated  tracks  is  inclosed  as  a  45-car  garage 
for  companies'  and  officials'  automobiles.  Typical  con- 
struction is  sho-mi  in  Fig.  7. 

The  trolley  wires  -will  be  carried  through  the  subway 
aiul  on  the  two  station  floors  by  bar  and  hanger  in  a 
pine  trough  fastened  to  strong  cross-pieces  and  iron 
hangers. 

EooFS,  Flocks  and  Interioe  Finish 

All  the  roofing  will  be  of  tarred  felt,  jjitch  and  slag 
(or  over  the  office  section  a  wearing  surface  of  14x8x6- 
in.  .slate  will  be  .substituted  for  the  slag). 

In  the  railway  terminal  the  floors  have  a  finisli  of 
1 :  1  mortar,  except  that  where  there  is  heavy  passenger 
exchanges  the  surface  is  1:1:1  sand,  cement  and  car- 
borundum, treated  to  prevent  dusting. 

Only  the  first  three  floors  are  concrete  slabs ;  above 
is  hollow  tile  (Burchartz  two-way  system)  with  0  to  8 
in.  of  cinder  concrete  in  which  floor  sleepers  are  em- 
bedded. Host  offices  have  finished  floors  of  Il4x2l4-in. 
quarter-sawed  Georgia  pine.  Cork  tile  on  the  cinder 
concrete  is  to  be  used  in  the  kitchens,  libraries  and  as- 
sembly room.     The  main  executive  offices  ha\e  oak  floors. 

Marble  mosaic  floors  are  used  for  the  entrance  lobby, 
important  public  spaces  on  the  office  floors  and  in  the 


to  be  installed  in  rigid  conduits  embedded  in  the  con- 
crete fill. 

There  will  be  a  complete  system  of  call  bells,  annun- 
ciators, telephones,  fire-alarms,  watchman  recorders  and 
electric  clocks.  In  the  switchboard  room  (basement) 
two  small  motor-generator  sets  will  step  down  direct 
current  from  550  volts  to  30  to  supply  the  watchman's 
clocks,  fire-alarm  boxes,  bells,  signals,  etc.  An  operating 
room  for  the  telei)hone  service  of  the  whole  building  will 
be  provided  on  the  fifth  floor. 

For  heating  there  are  five  6xl9-ft.  return-tube  firebox- 
type  boilers,  each  capable  of  carrying  16,000  sq.ft.  of 
radiation.  A  vacuum  system  will  be  employed  with  the 
distributing  mains  in  the  roof  space  and  risers  feeding 
downward.  The  returns  will  be  collected  in  the  ceiling 
of  the  subway  and  run  to  the  boiler  room.  This  ar- 
rangement is  made  necessary  on  account  of  the  lack  of 
ceiling  space  in  the  railway  floors.  Two  20-hp.  motor- 
driven  vacuum  pum])s  -will  be  used. 

Parts  of  the  concourse  floor  and  all  of  the  larger  offices, 
bookkeeping  and  drafting  rooms,  etc.,  will  be  mechan- 
ically ventilated  with  washed  and  tempered  air.  For  this 
there  are  two  separate  plants.  One  with  two  supply  and 
two  exhaust  fans,  handling  35,000  cu.ft.  of  air,  is  in  the 
basement  iwiiler  room  and  distrii)utes  to  four  floors  above 
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the  basoinoiit..  The  second  air-washing  plant,  with  two 
supply  and  three  vent  fans,  haniUing  40,000  cu.ft.  of 
air,  is  in  a  pent  honse  above  the  roof  and  distributes 
downiward  to  four  floors.     All  fans  are  U)otor  driven. 

Drainage  water  from  the  subway  aiul  such  parts  of  the 
terminal  as  are  below  street  grade  is  collected  in  a  main 
sump  muler  the  subway  loop  and  is  discharged  by  two 
centrifugal  pumps  each  having  a  capacity  of  400  gal.  per 
min.  aiul  driven  by  a  7i^-hp.  motor.  Sewage  from  low 
levels  of  tlu'  l)uikling  goes  to  a  separate  sump  and  is 
lifted  35  ft.  into  tlie  city  sewers  by  three  air  ejectors, 
each  of  150  gal.  per  min.  capacity  and  all  supplied  from 
two  motor-driven  compressors. 

The  water-supply  is  taken  from  the  city  low-pressure 
main  to  the  boiler  room,  whence  it  is  distributed.  Auto- 
matic motor-driven  force  pumps  (two  6x8-in.  trij)lex, 
150-gal.  units,  with  7i/^-hp.  motors)  supply  three  10,- 
000-gal.  cross-connected  tanks  on  the  roof.  These  tanks 
are  connected  to  tlie  city  high-pressure  fire  service.  From 
the  tanks  2l^-in.  down-supply  lines  run  to  various  parts 
of  the  building,  including  the  fire-hose  outlets.  A  5-in. 
line  comes  down  to  a  hot-water  heating  tank  and  boiler. 
The  hot  water  is  circulated  by  two  triplex  1.50-gal.  pumps 
giving  70  lb.  pressure.  Cooled  drinking  water  is  sup- 
plied to  fountains  throughout  the  building. 

There  are  three  .sets  of  elevators  serving  the  office  floors. 
The  main  group  is  near  the  Park  Place  entrance,  and 
liere  are  three  having  a  capacity  of  4,000  lb.  at  450  ft. 
per  min.  and  one  of  4,500-lb.  capacity.  Near  the  East 
Park  St.  entrance  are  two  of  3,000-lb.  capacity  at  450 
ft.  per  min.  Near  the  North  Canal  St.  entrance  are 
two  of  3.000-11).  capacity  and  one  of  5,000-lb.  capacity 
at  450  ft.  per  min.   (D.OOO  lb.  at  slow  speed). 

Engineering  Wokk 

The  engineering  required  for  this  terminal  project  was 
unusually  extensive.  It  was  decided  to  organize  a  spe- 
cial force  to  prepare  the  plans  and  specifications,  and  this 
organization  was  made  an  expansion  of  the  railway-engi- 
neering department  imder  the  engineer  of  maintenance 
of  way  and  with  an  assistant  engineer  devoting  all  of 
his  time  to  the  terminal.  The  special  force  included  an 
arcliitect,  also  track,  structural,  heating  and  ventilating 
and  electrical  engineers,  besides  the  consulting  engineers 
and  consulting  architects. 

Plans  and  specifications  were  completed  before  any 
tenders  were  asked.  All  equipment,  such  as  lighting  and 
heating,  was  detailed  down  to  the  size  and  location  of 
pipes  and  conduits.  Even  the  location  of  each  telephone 
was  fixed.  Nothing  was  left  to  the  contractors  to  assume. 
The  advisability  of  going  to  the  time  and  expense  of 
such  completeness  was  indicated  by  the  slight  variation 
in  the  contractors'  proposals  for  the  superstructure.  Pro- 
|)0sals  were  made  l)y  eleven  contractors,  and  there  was  only 
about  10%  difference  between  the  lowest  and  highest  bid. 
Three  of  the  lowest  proposals  varied  only  1.8%.  The 
total  cost  of  real  estate,  building  and  financing  is  ap- 
proximately is  $5,500,000.  The  1,000-ft.  subway  cost  ap- 
proximately $350,000  more.  Various  expenditures  are 
not  included  in  these  figures — such  as  the  necessary  re- 
routing of  tracks  elsewhere  in  the  city,  as  noted  in  Engi- 
neering  News  of  Oct.  7,  1915.  The  excavation  amounted 
to  100,000  cu.yd. ;  concrete,  92,000  cu.yd.,  and  steelwork, 
9,000  tons. 


As  explained  more  in  detail  in  a  previous  article,  the 
general  scheme  of  a  railway  terminal  and  the  double- 
decked  arrangement  employed  were  the  ideas  of  T.  N. 
McCarter,  jd resident  of  the  Public  Service  Corporation 
and  of  the  allied  railway,  gas  and  electric  companies.  The 
project  has  been  under  the  general  supervision  of  Martin 
Schreiber  as  Engineer  of  Maintenance  of  Way  for  the 
Pul)lic  Service  Ry.  C.  P.  Bedwell  has  been  the  engineer 
in  charge.  Jacobs  &  Davies  were  the  consulting  engi- 
neers on  the  subway  and  foundaticms  and  George  B.  Post 
&  Sons  were  consulting  architects. 

The  contract  for  the  subway,  the  l)uilding  excavation 
and  tlie  foundations  was. let  to  the  Holbrook,  Cabot  & 
Rollins  Corporation,  of  New  York  City.  The  superstruc- 
ture and  remaining  work  were  awarded  to  the  Hedden 
Construction  Co.,  of  New  York.  The  Hay  Foundry  and 
Iron  Works,  of  Newark,  was  the  subcontractor  for  the 
steelwork  covered  by  both  main  contracts.  The  steel  erec- 
tion was  finished  Sept.  23.  Six  floors  were  completed 
Oct.  15. 


Bialbedldledl  im.  C 


Old  Ties 


The  United  Railways  Co.,  of  St.  Louis,  Mo.,  has  com- 
pleted the  reconstruction  of  its  tracks  on  Olive  St.,  be- 
tween 14th  St.  and  Penclleton  Ave.  The  old  tracks  were 
laid  early  in  1906  and  were  constructed  with  9-in.  112- 
Ib.  girder  rails  of  the  Trilby  type,  in  which  the  guard 
side  of  the  groove  is  extended  to  form  a  bearing  for  !| 
wheels  of  street  vehicles.  The  rails  were  supported  upon  || 
cypress  ties  24  in.  e.  to  c.  and  fastened  with  ordinary  ' 
hook-head  spikes,  5y2Xj%  in.  Brace  tie-plates  on  alter- 
nate ties  and  "Ys-^n-  roimd  iron  tie-rods  placed  6  ft. 
apart  were  used  to  hold  the  rails  to  gage.  The  rail 
joints  were  of  the  cast-welded  type,  14  in.  long  and  weigh- 
ing 270  lb.  per  joint.  The  cypress  ties  were  completely 
surrounded  by  concrete,  which  extended  6  in.  below  the 
bottom  of  the  ties  and  3  in.  beyond  their  ends.  The 
top  of  the  concrete  was  2  in.  above  the  top  of  the  ties 
where  the  tracks  were  paved  with  granite  blocks  and 
4  in.  higher  where  they  were  paved  with  asphalt. 

At  the  time  this  track  was  laid  it  was  estimated  that 
the  concrete  type  of  foundation  would  outlast  several 
sets  of  rails  and  that  a  new  set  of  rails  could  be  laid 
upon  the  old  ties  when  the  first  set  had  become  worn 
out.  This  was  based  on  the  theory  that  the  ties  would 
be  preserved  by  tlie  concrete  and  protected  against  me- 
chanical wear  under  the  rails  by  the  steel  tie-plates. 
After  more  than  nine  years'  heavy  service  the  first  rails 
were  worn  out  and  it  was  necessary  tc  lay  new  ones. 
Test  excavation  showed  that  the  foundation  was  in  good 
condition,  so  it  was  decided  to  lay  the  new  rails  on  the 
old  ties  as  originally  planned. 

When  the  reconstruction  work  was  started  it  was  found 
that  the  concrete  had  not  been  damaged  and  that  the 
ties  were  wet  and  in  excellent  condition,  free  from  rot 
and  uninjured  by  mechanical  wear.  None  of  these  ties 
had  been  treated  with  preservative,  and  their  soundness 
is  due  probably  to  the  fact  that  they  remained  wet  and 
were  free  from  alternating  wetting  and  drying  or  freez- 
ing and  thawing. 

The  new  rails  are  of  the  same  type,  9  in.  mgh  and 
weighing   132   lb.   jicr  yd.     Tlie   rail   section    is   heavily 
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icinfdiTwl  at  points  where  the  old  rails  had  been  found 
weak,  and  it  is  tliought  that  at  least  15  years'  service 
ran  be  secured.  About  500  ft.  of  track  was  laid  with 
100-lb.  T-rail  of  the  A.  R.  A.  section,  in  order  to  demon- 
strate its  wearing  quality. 

The  rails  were  fastened  to  the  old  ties  by  means  of 
114-in.  screw  spikes  (i  in.  lony;.  driven  by  means  of  a 
portable  electric  machine.     Spike  holes  of  %-in.  diam- 


FIG.    1.     RIVETING   RAIL  JOINTS,    ST.    LOUI.S   TRAi.!-; 
RECONSTRUCTION 

eter  were  bored  in  the  ties  by  a  similar  niacliiue.  The 
ties  are  protected  against  mechanical  wear  by  flat  tie- 
plates  1/^  in.  thick,  but  varying  in  thickness  whenever 
necessary  to  bring  the  new  rails  to  a  perfect  surface. 
Tie-rods  %  in.  diameter  were  placed  6  ft.  apart  to  assist 
in  holding  ths  rails  to  gage. 

The  Nichol  rail  joint  w^as  u.sed.  It  consisted  of  a 
pair  of  splice  bars  14  in.  thick  and  38  in.  long,  riveted 
tlat  against  the  web  of  the  rail  with  1-in.  rivets.  The 
riveter  is  shown  in  Fig.  1.  The  rail  ends  were  cleaned 
by  sand-blasting  before  the  bars  were  placed.  These  bars 
fit  loosely  around  the  base  and  under  the  head  of  the 
rail,  and  when  they  were  in  place  molten  zinc  was  poured 
to  fill  the  spaces  and  make  a  solid  joint. 

The  screw  spikes  were  designed  and  made  especially 
for  this  railway,  and  it  requires  between  three  and  four 
times  as  much  power  to  draw  one  from  a  cypress  tie  as 
it  takes  to  draw  the  ordinary  %Xj%-in.  hook-head  spike. 
This  holding  power  was  shown  at  several  points  where 
screw  spikes  had  been  used  on  repair  work,  as  the  spikes 
pulled  the  cypress  ties  entirely  out  of  the  concrete  when 
the  old  rail  was  lifted  up  with  track  jacks.  The  dif- 
ficulty of  locating  the  few  screw  spikes  installed  and  the 
extra  cost  of  removing  the  rail  by  unscrewing  the  spikes 
made  it  advantageous  to  pull  up  these  ties.  It  was  also 
considered  advisable  to  remove  these  ties  at  this  time,  as 
for  each  tie  there  were  two  hook-head  spike  holes  and 
two  screw-spike  holes.  Very  little  damage  was  done  to 
the  concrete  foundations  by  removing  the  ties  in  this 
manner. 

The  cv^press  ties  thus  removed  were  replaced  with  T- 
It.  lengths  of  old  6-in.  girder  rail,  which  were  attached 
to  the  track  rails  by  ''/s'^''^-  T-head  bolts  and  rail  clips. 
To  expose  the  old  cypress  ties  so  that  the  new  rails 
and  tie  plates  could  be  laid,  the  rails  were  lifted  by 
heavy  track  jacks  and  the  old  concrete  was  removed  by 


concrete  picks  for  a  width  of  about  9  in.  on  each  side 
of  the  old  rails.  Very  little  adzing  was  necessary  to 
prepare  the  ties  for  the  new  tie-plates. 

The  new  tracks  were  paved  with  granite  blocks  taken 
from  the  old  tracks  and  redressed  so  as  to  give  a  very 
smooth  surface.  The  size  of  the  granite  blocks  was  great- 
ly reduced  by  the  redressing.  The  blocks  are  held  in 
place  by  a  grouting  of  cement  and  sand,  which  also 
jirotects  the  edges  of  the  blocks  from  breaking  and  be- 
coming rounded,  so  that  a  very  smooth  pavement  can  be 
constructed  and  maintaiuetl. 

Although  weather  conditions  were  unfavorable,  ap- 
proximately ()  mi.  of  track  was  reconstructed  in  five 
weeks.  During  this  work  the  cars  were  removed  from  one 
track  at  a  time  and  rerouted  over  other  tracks.  No 
cars  were  run  over  the  track  during  the  first  eight  days 
after  the  new  concrete  was  placed  along  the  rail.     Fig. 


FIG.    2.     OLIVE    ST.    TRACK,    ST.    LOUIS.    UNDER 
RECONSTRUCTION 

One    track   is   in   service   and   the   other   is   given   over   to   the 
reconstruction   work 

2  shows  the  work  in  progress  on  one  track,  with  the  other 
track  in  service.  The  men  are  removing  the  old  rails 
by  means  of  track  jacks,  the  rails  being  sawn  apart  be- 
tween the  welded  joints. 

The  reconstruction  work  was  under  the  direction  of  C. 
L.  Hawkins,  Engineer  of  Maintenance-of-Way  of  the 
United  Railways  Co. 


The  Hottest  Reiorion  In  the  United  States  is  Death  Valley, 
in  southeastern  California,  according  to  G.  H.  Wilson,  district 
forecaster,  San  Francisco.  The  highest  shade  temperature 
ever  recorded  anywhere  in  the  open  air  with  standard  instru- 
ments and  under  improved  methods  of  exposure  was  recorded 
at  Greenland  Ranch,  on  the  edge  of  Death  Valley,  on  July  19, 
1913,  when  the  thermometer  registered  134  deg.  F.  A  remark- 
able record  of  high  shade  temperature  occurred  July  S  to  14 
of  that  year,  the  daily  maxima  being  as  follows:  128  deg.,  129, 
134,  129,  130,  131,  127.  During  this  period  the  temperature 
never  fell  below  85  deg.  The  Greenland  Ranch  of  the  Pacific 
Coast  Borax  Co.  is  located,  very  appropriately,  on  Furnace 
Creek.  It  is  ITS  ft.  below  sea  level,  but  somewhat  higher  than 
the  main  floor  of  the  valley.  The  shelter  for  the  instruments 
of  the  cooperative  Weather  Bureau  station  is  not  e.vposed  to 
the  reflected  heat  from  the  desert. 
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Bs'acfii  Faveffimeiat  ILa^sSed  24  ^s°«s 


H©'««^  Faveffiffieiraft  Also 

l'.Y  II.  K.  lIuuiiN.s* 

The  three  bricks  shown  in  the  accompanying  view  were 
taken  from  Main  St.,  Jackson,  Mich.,  after  a  useful  life 
of  2-i  yr.  The  largest  brick  was  near  the  gutt«r  at  a  point 
of  inininnim  wear  and  shows  the  original  glaze  on  all  sides 
;ind  corners.  It  has  a  vertical  dimension  of  414  in.  The 
smaller  ones  were  pi-ocured  from  near  the  middle  of  the 
street  and  are  typical  of  a  large  fraction  of  the  old  bricks. 
The  vertical  dimension  has  been  worn  from  414  down  to 
1%  in. 

The  foundation  for  this  pavement  was  a  layer  of  infer- 
ior brick,  laid  flat,  parallel  to  the  axis  of  the  street.  A 
1-in.  sand  cushion  separated  the  two  layers  of  brick.  The 
(illcr  was  sand.     Under  the  standard  rattler  test  three 


PAVING    BRICK    AFTER    24    YEARS'    USB 

runs  with  the  surface  or  paving  brick  showed  losses  of 
;n.:5%,  23.!)!)%  and  20.25%.  As  these  tests  were  made 
on  worn-out  l)rick,  it  will  be  seen  that  the  quality  was 
good.    The  foundation  course  proved  softer,  losing  377c- 

Tlie  new  pavement  which  is  being  laid  to  replace  the 
pictured  bricks  is  also  of  brick,  but  of  more  modern 
j)attern — the  Hocking  wire-cut  lug. 

The  foundation  is  a  concrete  base  6  in.  thick  laid 
on  the  rolled  subgrade  and  allowed  to  set  hard.  Portland 
cement  with  washed  sand  and  gravel,  1:3:5,  in  a  very 
wet  mi.x,  was  used.  A  very  solid  base  resulted.  The  con- 
crete was  mixed  in  a  Koehring  machine  fitted  with  ele- 
vating hopper  and  bottom-dumping  bucket  on  a  horizontal 
boom.  The  hopper  hoist  and  bucket  traverse  were  fitted 
with  automatic  stops,  which  effectively  prevented  the  usual 
overrun  accidents. 

The  cushion  was  sand,  1 1/^  in.  deep,  rolled  and  shaped 
to  crown  with  a  templet  or  "strike." 

The  bricks  were  laid,  rolled  by  a  6-ton  steam  roller, 
cullcid,  turned  and  rolled  again. 

The  filler  or  grout  was  composed  of  equal  ])arts  cement 
and  sand  in  a  very  liquid  mix.  It  was  mixed  in  a  Hall 
mixer,  two  of  which  were  constantly  used.  Contrary  to 
the  writer's  expectation,  the  machine-mixed  grout  was 
in  every  way  greatly  superior  to  hand-mixed. 

•209   McBride   St..  Jiickson.   Mich 


The  prices  bid  on  this  work  ranged  from  si;l.!J4  up  to 
$2.30  or  more  for  brick,  about  33%  higher  for  creosoted 
lug  block  or  sheet  asphalt  and  about  12%  less  than  brick 
for  asphaltic  concrete. 

The  street  on  which  the  old  and  new  brick  were  laid 
is  62  ft.  wide  from  c^urb  to  curb  and  half  a  mile  long. 
On  it  is  a  double-track  street  railway,  with  two  Y's 
and  three  branch-ofls.  The  100-lb.  Am.  Soc.  C.  E.  rails 
of  this  track  are  laid  on  oak  ties  on  an  8-in.  concrete  slab. 
The  cars  of  the  four  interurban  lines  using  the  tracks  were 
run  during  the  whole  repaving  job,  with  never  more 
than  a  few  minutes'  delay. 

The  contractor  for  the  repaving  work  was  W.  H.  Eyan, 
Lansing,  Mich.  The  writer  was  in  direct  charge  of  the 
new  work  under  City  Engineer  A.  W.  D.  Hall  and  City 
Manager  G.  C.  Cummin. 

Handling  excavated  material  by  small  tractor  and 
trailer  trains  was  a  feature  of  the  recent  construction 
of  a  large  trench  for  a  pipe  subway  at  the  Chicago  Stock 
Yards.  This  method  utilized  the  equipment  of  tractors 
and  small  trailer  carts  employed  in  conveying  manure, 
supplies,  etc.  The  tractors  also  haul  wagons,  as  well  as 
the  small  carts.  The  trench  was  2,500  ft.  long,  6  ft.  wide 
and  averaged  7  ft.  in  depth.  It  will  contain  a  15-in.  steam 
main,  a  6-in.  return  ])ipe  and  20  conduits  for  electric 
power  and  telephone  lines. 

Cahs  Loweued  Into  Tkench 
The  excavation  was  done  by  hand,  owing  to  the  numer- 
ous railway  tracks  crossing  the  trench.     For  the  upper 
part  the  material  was  shoveled  into  the  carts  on  the  sur- 
face, but  as  the  trench  got  deeper  the  carts  were  picked 


REMOVING    MATERIAL    FROM    A    TRENCH    BY 
TRACTOR  AND  CART-TRAIN 
crane    handles    the    carts    in    and   out   of   the    trench 
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up  hv  a  locomotive  crane  and  lowered  into  the  trench. 
The  loaded  cars  were  hoisted  out  and  placed  in  the  street 
iu  the  same  way.  Steel  sheetpiling  was  driven  to  liolil 
the  sides  of  the  excavation.  Fifj.  1  shows  a  trarlor  and 
train,  with  one  of  the  carts  heinjj  hoisted  by  tiie  crane. 
Tiie  cart  is  held  in  wire  slings,  with  plank  stretchers. 

The  carts  are  of  wood,  with  a  capacity  of  1.3  eii.yd., 
mounted  on  two  side  wheels  and  a  small  caster  wheel  un- 
der the  front  end.  All  the  wheels  have  roller  bearinjrs. 
\'ery  little  load  comes  on  the  casters,  and  with  carts  in 
trains  these  small  wheels  are  largely  clear  of  the  ground. 
Al)<)ut  500  of  these  carts  are  in  use  at  the  stockyards. 
For  the  trench  work,  trains  of  10  carts  (12  cu.yd.)  were 
rniployed,  hauled  by  gasoline  tractors.  Special  triangular 
.  hain  conpliugs  are  used,  which  insure  accurate  tracking. 
Ml  that  the  trailers  pass  curves  and  turn  sharp  90°  corners 
without  ditficulty,  or  even  make  double  right-angle  turns. 
Tlie  three-wheel  gasoline  tractors  weigh  about  5.800  lb. 

Dumping  Machine  Empties  the  Cauts 
The  excavated  material  was  u.sed  to  fill  low  gruund  at 
the  yards,  and  a  dumping  machine  was  built  to  handle 
the  carts.  This  is  shown  in  Fig.  2.  It  consists  of  a  tim- 
ber tower  with  a  tilting  platform  at  the  base.  Cables 
bitched  to  the  free  end  of  the  platform  arc  led  to  o\ev- 


FIG.    2.     ELECTKICAI^LY    OPERATED    DUMPING    TOWER 

head  blocks  and  thence  to  an  electric  hoist  at  the  side  of 
the  tower.  The  machine  can  propel  itself  on  planks  as 
the  filling  advances.  Plank  runways  are  laid  where  the 
trailer  trains  run  on  soft  ground. 

The  tractor  on  delivering  a  loaded  train  at  the  dump 
jiicked  up  an  empty  train  for  return.  The  men  at  the 
dump  backed  each  cart  iu  turn  onto  the  platform,  two 
pairs  of  angle  irons  forming  guide  grooves  for  the  wheels. 
The  rear  end  of  the  cart  ran  against  a  stop,  and  horizon- 
tal angles  projecting  over  the  wheels  held  it  in  place.  The 
jilatform  was  then  tilted  by  the  cables,  the  arrangement 
lieing  such  that  with  heavy  or  sticky  material  the  cart 
could  be  completely  inverted,  while  the  platform  could 
be  jarred  to  shake  all  material  out  of  the  cart. 

Speed  and  Cheapness  the  Features 
Eapid  removal  of  the  excavated  material  was  necessary, 
as  much  of  the  work  was  in  Exchange  Ave.,  a  main  thor- 
iiughfare  having  very  heavy  traffic.  With  wagons  and 
teams  the  progress  would  have  been  slow  because  of  in- 
terference with  traffi<'.     The  following  comparative  esti- 


mate of  cost  of  hauling  the  material  by  tractors  and 
trailers  and  by  teams  on  another  similar  piece  of  work 
(1,000  cu.yd.)  was  prc|)ared  by  R.  L.  Vaniman,  the 
engineer  in  charge: 

There  were  210  cu.yd.  of  nuiterial  moved  daily.  Niiu' 
wagons  and  teams  were  required,  each  hauling  loads  of  2 
cu.yd.  and  making  15  trips  per  day.  At  $5.50  each,  the 
total  daily  cost  for  hauling  was  $49.50,  or  18.;5c.  per  cu.yd. 
One  tractor  witii  a  driver  and  helper  cost  about  $12  per 
ilay  (iiichidiiig  wages,  gasoline,  oil  and  allowance  for 
depreciation,  interest  and  machine  nuiintenance).  liy 
this  nietliod  the  cost  per  cul)ic  yard  was  only  4.5c.,  a  sav- 
ing of  i:i.8c. 

Tlie  trench  work  described  iu  the  foregoing  was  done 
by  day  labor  under  the  direction  of  George  W.  Hegel,  En- 
gineer for  the  Union  Stock  Yards  and  Transit  Co.  The 
tractors  arc  of  the  Bulley  type  (of  which  five  are  in  regu- 
lar use  at  the  yards),  built  by  the  Mercury  Manufacturing 
Co.,  of  Chicago.  The  same  company  designed  the  dump- 
ing plant  and  tlic  couplings  for  the  carts. 


The  roads  of  the  Xorthwesteru  Kaihvay  System,  con- 
i-isting  of  the  Chicago  &  iCorthwestern  Ry.  (and  its  sub- 
sidiary lines)  and  the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Ey.,  are  now  actively  engaged  in  the  valuation 
of  their  property.  In  compliance  with  the  orders  issued 
liy  the  Interstate  Commerce  Commission,  and  in  antici- 
])ation  of  its  inspections,  the  Northwestern  System  is  ' 
conducting  field  surveys  and  investigating  its  records. 
It  is  also  collecting  and  compiling  a  complete  a  state- 
ment as  it  is  possible  to  make  from  these  sources  of  the 
extent,  character,  cost,  etc.,  of  its  physical  property  and 
the  way  in  which  it  was  constructed.  The  work  is  taken 
up  by  states  and  divisions,  and  the  plan  of  procedure 
is  to  complete  entirely  a  section  of  its  road  at  a  time.  The 
valuation  work  is  under  the  control  of  a  Valuation  Com- 
niittee  on  each  of  the  two  roads. 

FlELUWOIiK    FOR    VALUATION 

The  engineering  features  of  the  valuation  work  on  both 
roads  are  under  the  direction  of  George  W.  Hand,  Valu- 
ation Engineer.  The  force  engaged  in  the  work  consists 
of  60  men  on  the  Chicago  &  Northwestern  Ry.  and  18 
on  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha.  There 
are  three  jjarties  in  the  field — two  on  the  former  and  one 
on  the  latter  road.  Each  field  party  is  in  the  charge  of  an 
assistant  engineer  who  has  had  several  years'  experience 
in  responsible  charge  of  construction  and  maintenance 
work.  He  is  required  to  examine  personally  the  character 
of  the  materials  of  which  the  road  is  constructed  and  to 
study  and  record  all  the  conditions  which  would  have 
effect  in  deternuning  the  cost  of  construction. 

Under  each  assistant  engineer  there  are  three  instru- 
mentmen.  One  of  these  carries  on  the  work  of  chaining 
the  track  and  inventorying  the  main-line  items  (includ- 
ing rails,  track,  etc.).  He  is  assisted  by  three  helpers, 
recorder,  rodman  and  tapeman.  Another  carries  on  the 
level  work  and  is  assisted  by  two  helpers,  rodman  and 
tapeman.  The  third  inventories  the  property  at  station 
grounds,  consisting  of  buildings  and  sidings,  and  he  i? 
assisted  by   two  helpers,   rodman   and   ta]ieniaii. 
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A  complete  set  of  levels  is  being  run, 
so  that  the  oonipany  will  be  able  to 
make  a  system  of  profiles  of  its  en- 
tire lines,  all  of  which  will  be  referred 
to  the  same  datum.  For  the  purpose 
of  computing  grading  quantities,  or 
verifying  original  records,  crass-sec- 
tions are  taken  at  all  points  where 
cross-sections  could  not  be  constructed 
from  information  already  available.  A 
complete  inventory  of  all  materials, 
such  as  rails,  ties,  fences,  buildings, 
bridges  and  the  like,  is  made  as  the  sur- 
vey progresses.  The  location  of  land 
lines  is  ascertained  or  verified  where 
already  a  matter  of  record.  Special 
effort  is  made  to  develop  all  visible 
evidences  of  hidden  quantities. 

The  original  chaining  is  followed 
as  far  as  possible,  so  as  to  perpetuate 
the  relation  between  existing  records 
and  the  present  condition.  Another 
purpose  is  to  show  comprehensively  the 
relation  of  the  property  as  originally 
constructed  to  the  present  property, 
which  has  been  affected  by  changes 
of  alignment,  reduction  of  curvature, 
grade  changes  and  all  the  other  modi- 
fications which  have  taken  place  since 
the  road  was  first  built. 

On  the  Chicago  &  Northwestern  By. 
an  inspection  of  interlocking  and  signal 
aj)paratus  is  being  made  by  a  spe- 
cial and  independent  party,  although 
certain  information  relative  to  the  lo- 
cation of  the  signal  apparatus  is  taken 
by  the  regular  chaining  and  inventory- 
ing party.  On  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha  Ey.  all  this  in- 
formation is  taken  by  the  main-line  inventory  party,  in 
which  there  is  an  extra  man  who  is  especially  assigned 
to  inventorying  the  signal  apparatus. 

Camp  Trains  and  ITeadquarters 
Each  field  party  is  housed  and  boarded  in  a  camp  train 
consisting  of  two  cars — a  diner  and  a  sleeper.  A  cook  and 
a  helper  are  in  charge  of  each  camp  outfit.  The  cars  are 
hauled  from  place  to  place  in  passenger  trains  and  set  out 
on  sidings  and  at  stations  convenient  to  the  work.  Sup- 
plies are  obtained  from  Chicago  and  also  from  local 
sources.  Such  food  supplies  as  can  be  kept  on  hand  in 
bulk  are  furnished  from  Chicago;  and  such  foodstuffs 
us  milk,  eggf,  fresh  fniits  and  vegetables  are  obtained 
from  the  nearest  local  source  of  supply.  Ice  and  fuel  are 
supplied  from  the  most  available  source. 

The  diner  is  a  made-over  dining-car.  The  original 
dining  room  is  divided  into  three  parts.  The  end  next 
to  the  kitchen  is  used  for  the  dining-room  and  in  the 
middle  of  the  car  a  room  is  partitioned  off  for  a  sleep- 
ing room  for  the  cook  and  helper.  The  remainder  of  the 
car  is  u.sed  as  a  field  office  for  the  assistant  engineer.  The 
sleeping-car  is  a  made-over  mail  car.  The  middle  is 
used  for  the  sleeping  room,  which  contains  sanitary  steel 
cots  for  the  accommodation  of  13  persons.  There  is  a 
dressing-room  at  one  end  of  the  car,  with  a  toilet  and 
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Only  the  headings  and  first  entries  of  the  cards  are  shown.     Each  card 


washroom  adjacent.  The  other  end  of  the  car  is  used  as 
an  office  and  living  room.  Both  cars  have  stoves  and 
heaters  and  the  nsnal  steam  coils  for  use  when  the  cars 
are  coupled  to  trains.    The  cars  are  lighted  by  oil  lamps. 

Field  Books  and  Opfice  Eecords 
In  this  survey  ordinary  field  books  are  used,  no  loose- 
leaf  books  being  employed.  The  field  books  are  made  up 
in  sets,  so  that  each  set  forms  a  complete  record  of  exist- 
ing conditions.  One  book  contains  the  record  of  the 
chaining  and  location  of  main-line  items;  others  con- 
tain the  records  of  bridges,  signals,  sidings  and  buildings. 
All  books  are  properly  cross-referenced  and  arranged  so 
that  when  future  changes  are  made  additional  notes  there- 
for can  be  taken  and  the  books  kept  intact. 

In  the  office,  maps  and  profiles  are  being  made  new. 
or  existing  maps  and  profiles  are  being  corrected  where 
possible  from  tliese  field  notes.  The  information  con- 
tained in  the  field  books  is  also  collected  and  entered 
on  a  comprehensive  card-index  system  of  records  (see  Figs. 
1  and  2).  This  system  serves  not  only  for  the  valuation 
work,  but  for  a  permanent  record  for  the  railway  com- 
pany's general  purposes.  Existing  maps  and  profiles 
that  are  drawn  to  proper  scale  and  are  capable  of  being 
reproduced  are  corrected  and  lithographed.  Otherwise 
new  maps  and  profiles  are  made. 
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is  5x8   in.     Tlie  first  two  columns  give  tile  chaining,  showing  tlie  location 

Copies  of  existing  maps  are  furnished  to  tlie  field 
parties,  together  with  copies  of  the  standards  required, 
hO  that  tliey  can  readily  see  what  additional  information 
is  necessary  to  make  the  maps  and  profiles  adequate  for 
the  purpose,  and  also  cheek  them. 

While  all  this  valuation  work  is  independent  of  the 
I  ordinary  work  of  the  engineering  department,  every  effort 
IS  being  made  to  adapt  as  far  as  possible  the  information 
thus  obtained  to  the  general  purposes  of  the  department. 
Thus,  the  plans  and  profiles  are  made  in  continuous 
rolls  for  filing  as  permanent  records,  although  they  are 
also  prepared  for  reproduction  in  sheets. 


Inlo^wr  Ts'O'vifllbE©  Was  C^redi 

Five  TO-  to  87.-ft.  wells  were  drilled  to  provide  ade- 
quate water-supply  for  the  Panama-Pacific  International 
Exposition.  These  were  in  addition  to  an  infiltration 
sump  which  yielded  350,000  gal.  per  day.  This  sump, 
Icicated  iu  Golden  Gate  Park,  had  been  so  expensive  to 
Kinstruct  that  the  well-sinking  was  decided  upon,  in 
s]iite  of  the  fact  that  earlier  wells  in  this  same  territory 
had  been  abandoned  on  account  of  inability  to  keep  out 
siind. 


In  sinking  these  five  wells  there  were 
employed  a  20-in.  outside  easing  and 
an  inside  casing  16  in.  in  diameter. 
Both  casings  were  perforated  witli  slots 
having  ^'j-in.  openings.  The  annular 
space  between  casings  was  filled  with 
gravel  ranging  in  size  from  rice  to 
jiea.  The  material  encountered  was 
a  fine  beach  sand  having  an  effective 
size  of  0.18  mm.  and  a  uniformity  co- 
ellicient  of  1.55.  The  total  yield  was 
expected  to  be  050,000  gal.  per  day  for 
the  five  wells.  This  work  is  described 
in  the  October  Journal  of  the  American 
Society  of  Mechanical  Engineers. 

The  first,  or  trial,  well  was  very 
successful  and  on  the  strength  of  this 
four  other  wells  were  drilled.  These 
gave  trouble  from  the  start.  All  the 
wells  were  of  identical  construction, 
were  within  an  area  of  G50  ft.  square 
iind  penetrated  exactly  the  same  kind 
of  soil.  The  pumps  used  were  verti- 
cal three-stage  centrifugal  pumps,  belt- 
driven  by  20-hp.  motors  and  operated 
at  1.400  r.p.m.  against  a  75-ft.  head. 
A  foot  valve  was  placed  below  the  pumj) 
at  first,  but  it  caused  the  pump  to  choke 
with  sand  and  was  therefore  discarded 
and  a  check  valve  placed  in  the  dis- 
charge line  from  the  pump.  Each  of 
the  four  wells  in  turn  started  to  sand 
up  as  soon  as  any  considerable  amount 
of  water  was  pumped,  making  it  neces- 
sary to  withdraw  the  pump  and  clear 
the  well  of  sand. 

The  pumps  were  supposed  to  be 
adapted  for  handling  water  containing 
sand,  but  the  bronze  bearing  bushings 
in  some  instances  were  cut  out  after  one  day's  operation. 
To  obviate  this,  the  tubes  inclosing  the  shafting  were 
discarded  and  leather  rings  placed  above  and  below  each 
bushiijg.  They  were  securely  fastened  to  the  bushings 
and  fitted  snugly  on  the  shafting.  By  operating  the 
pumps  at  60  to  100  gal.  per  min.  continuous  flow  could 
be  obtained,  but  a  large  amount  of  sand  would  be  dis- 
charged, the  wells  speedily  choking.  To  avoid  the  expense 
and  delay  incident  to  removing  the  pumps  and  sand-bail- 
ing the  wells  an  air  ejector  was  made  which  could  be 
lowered  into  a  well  without  disturbing  the  pump.  By 
this  means  50  ft.  of  sand  could  be  taken  out  in  3  hr. ;  but 
the  removal  of  such  large  quantities  soon  caused  the 
ground  around  the  casing  to  cave,  resulting  in  disturb- 
iince  to  foundations  in  the  vicinity. 

Cause  of  Trouble  and  tite  Eemedy 

The  failure  of  the  wells  to  work  satisfactorily  was  laid 
to  the  size  of  gravel  placed  between  the  outside  and  inside 
casings.  The  remedy,  therefore,  was  to  find  and  use  a 
suitable  material  that  would  keep  the  sand  out  of  the  well 
and  at  the  same  time  let  the  water  flow  through  freely. 
Tests  resulted  in  the  selection  of  a  naturally  graded  beai-h 
sand  having  an  effective  size  of  0.42  mm.  and  a  unifonn- 
ity  coefficient  of  2.18.  With  perforations  of  ^^  in.  in 
width    ill   the  insid<>  casiiic".  the   fine  material    from   the 
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wells  would  be  held  haek  even  when  the  velocity  through 
the  perforations  was  as  high  as  0.75  ft.  per  sec. 

A  sixth  well  was  sunk,  using  an  ejector  instead  of  a 
well-drillers,  standard  equipment.  Five  days  were  re- 
quired to  complete  the  well  to  a  depth  of  60  ft.  It  devel- 
oped on  test  a  capacity  of  200  gal,  per  min.,  and  discharged 
no  sand.  The  outer  casing  was  22  in.  in  diameter,  of 
No.  12  gage  steel,  with  collar  joints,  and  perforated 
with  slots  i^B  in.  wide  by  1  %  in.  long.  The  inner  casing 
was  IC  in.  in  diameter,  with  perforations  ijV  in.  wide 
(area  of  perforations  estimated  at  0.0329  sq.ft.  per  lin.ft. 
of  pipe).  Perforated  casing  was  used  throughout,  except 
for  the  bottom  section  and  the  upper  five  sections.  The 
sand  used  in  the  jacket  was  the  grade  determined  by  test 
to  be  the  best.  Instead  of  drilling  additional  wells  of  this 
type  it  was  decided  to  reconstruct  the  other  wells  (except 
No.  1 )  so  that  they  would  develop  their  full  capacity. 

The  inside  casing  in  the  four  wells  could  not  be  re- 
moved, but  the  diameter  of  the  deep-well  pumps  allowed 
a  131/2-in.  casing  to  be  placed  inside  the  well.  One  of 
the  wells  was  equipped  thus  and  the  space  between  the 
inside  casing  and  the  middle  one  was  filled  with  the 
same  grade  material  as  used  in  No.  6  well.  The  installa- 
tion of  the  third  casing  required  only  aboiit  8  hr.  work. 
Under  test  the  remodeled  well  operated  continuously  at  a 
rate  of  243  gal.  per  min.,  and  gave  no  sand.  The  other 
three  were  then  recnnstrncterl  in  the  same  way. 


min.  at  a  minimum  speed  of  15  r.p.ni.  The  concrete  is 
laid  5  in.  thick  at  the  sides  and  7  in.  thick  at  the  crowTi. 
Immediately  after  finishing,  the  canvas  frames  are  placed. 
Charles  ^I.  IJiiham  is  Chief  Engineer  of  the  Coleman 
(In  I'ont  Hoad.  Inc.  Georgetown,  Del. 
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Two  types  of  street-railway  track  construction  in  paved 
streets  were  presented  as  "recommended  designs"  by  the 
Committee  on  Way  Matters  of  the  American  Electric 
Railway  Engineering  Association,  at  the  recent  convention 
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May  e^terj  up 

I' to  }' above  bottoms 

of  Ties -depends  on 

depth  of  Paving  Base        Drains  only  in  loamy  or  day  Soils 

Type  B  .      . 

For  most  Soils  except  very  heavy  Cloys-  Heavy  traffic  and  heaviest  Cars  vp 
Provide  Surface  Drains 


Rolled  Ballast  ■  ■  g-THe- 
^^Pebbles  or  Cinders 


Alternative  Drain 
ontof  Double  Track 

to  15  Tons 
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Tlie  Coleman  du  Pont  Road  in  Delaware  is  being  con- 
structed under  strong  specifications  and  rigid  engineering 
inspection  and  supervision.  One  of  the  requirements  is 
that  the  concrete  be  protected  from  the  sun,  immediately 
after  placing,  by  canvas-covered  frames.  These  are  10x15 
ft.  and  are  placed  at  least  1  ft.  above  the  concrete  and 
kept  wet.  The  frames  are  removed  on  the  following  day 
and  the  concrete  is  covered  with  2  in.  of  earth,  kept  wet 
14  days,  and  traffic  kept  off  30  days. 

The  concrete  is  a  1:2:4  mix,  with  10%  (by  volume') 
of  hvdrate  of  lime.    MixiTig  must  continue  for  at  least  flA 


Ballast  ^ik^¥i^-,Pebbles or  Cinders ^V^J*^' 

Always  pr^vid^  Under^drains  J^tfZ^eTack 

For  heavy  water-retainlng  Soils  and  other  uncertain  made  Ground -Heaviest  Traffic  and  Cars 
Provide  Surface  Drains 

APPROVETi  TYPES!  OF  CITY-TRACK  CONSTRUCTION 

(Oct.  4-8,  V.)\:>).  These  are  shown  in  the  accompanying 
cross-sections.  They  are  known  as  Types  B  and  C,  cor- 
responding closely  to  the  Types  B  and  C  recommended  by 
the  same  connnittec  in  1914  (see  Engineering  News,  Nov. 
26,  1914,  p.  1079,  for  sketches).  The  old  Type  A  was 
eliminated  as  it  was  decided  that  there  were  too  few  lo- 
calities where  it  could  be  successfully  used.  Old  Type  D 
was  eliminated  in  favor  of  Type  C. 


OctolM-r  -.'s,  i;ii 
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Dw  Cci^se  of 
i<st  of  ConacB'efte 

l>v   AlpkivH   W.    1I,\i;i'.ma\''^ 

l)iii-iiiu  the  consti'iu'tion  of  a  "i^-iii.  cDiu'rett;  jiijio  drain, 
line  of  llif  iiiiiiii  trunks  of  the  liiiltiniovc  .storni-watur 
ilrainiij;e  system,  a  30-ft.  section  of  a  l-in.  conerete  L-radle, 
|ilaeod  in  advance  of  the  laying'  oT  tlie  |)ipo,  failed  to 
iianlen  in  !Ui  lir.,  while  siniihir  coneivte  made  from  the 
■■ame  materials  placed  the  day  before  in  the  same  trench, 
l)ut  on  dilfert'nt  soil,  hardened  in  the  usual  manner. 
'I'he  foundation  soil  under  the  section  that  failed  to 
harden  t-onsisted  of  white  clay,  containinjr  a  very  large 
percental;!'  ol'  mica  in  a  liiiely  divided  condition,  and 
was  quite  wet.  'i'he  soil  under  the  section  phu-ed  on  the 
previou.s  day  was  red  clay.  As  the  weather  conditions 
at  the  time  of  placing  both  sections  were  practically  the 
same,  it  was  thought  there  might  be  .something  in  the 
underlying  soil  that  had  affected  the  action  of  the  cement 
in  setting. 

The  aggregate  used  in  tlie  concrete  was  clean  Chesa- 
peake Bay  gravel,  which  has  been  used  with  good  results 
in  all  of  the  sewer  constniction ;  so  this  was  eliminated 
as  a  possible  cause  of  the  trouble. 

In  effort  to  discover  the  cause  of  the  trouble,  briquettes 
were  made  with  the  sand  used  on  the  work  and  the 
.same  cement,  which  had  previously  been  tested  by  the 
municipal  laboratory.  The  briquettes  were  heavily  coated, 
with  wet  mica  clay  and  with  wet  red  clay,  stored  in 
moist  air  and  the  seven-day  tensile  strength  determined 
on  a  number  of  specimens. 

Briquettes  were  also  made  w'ith  the  sand  used  on  the 
work,  with  standard  sand  and  without  the  addition  of 
clays.  These  were  stored  under  water  and  the  seven-day 
tensile  strength  determined.  The  time  of  set  of  the  cement 
neat  and  the  same  cement  heavily  coated  with  wet  mica 
clay  was  also  determined. 

A  sample  of  the  concrete  which  failed  to  harden  in  the 
trench  was  brought  to  the  laboratory,  to  see  what  effect 
the  indoor  temperature  would  have  upon  it.  In  48  hr. 
it  had  set  hard. 

The  results  of  the  tests  herewith  given  in  tabular  form 
show  no  action  of  the  white  and  red  clays  on  the  mortar. 
The  time  of  set  of  the  neat  cement  was  slowed  slightly 
liy  heavily  covering  it  with  the  wet  mica  clay,  but  this 

TABLE  SHOWING  EFFECT  OF  COATING  CEMENT  BRIQUETTE.S 

WITH  MICA  CLAY 

(Tensile  Strength  in  Pounds  per  Square  Inch) 

Standurd  Saud  1  :  3,  Stored  Arundel  .Sand  1  ;  3,  Tidewater 

Under  Water  7  Days  Cement.    Lot   No.   3,277  7   Days 

275  ■  205 

280  270 

285  300 

280  275 

-Vrundel  Sand  Covered  with  Red  Clay       Arundel  Sand  Covered  with  Mica  Clav 
I  :  3,  Stored  in  Moist  Air  7  Days  I  :  3,  7  Days 


300 

287 


290 
Neat  Cement 

Time  of  set  covered  with 
Initial — 5  hr.,  5  min. 
Initial — 7  hr.,  5  min. 


Time  of  set,  regular 
Initial — 4  hr.,  10  min. 
Final— 6  hr.,  10  min. 

was  to  be  e.\]iected  under  the  conditions.  The  tempera- 
ture of  the  air  on  the  days  when  the  (t)ncrete  bottoms  were 
jilaced  was  about  55°   F. 

Judging  from  the  .setting  up  of   the   cDiurctc   in   the 
laboratory,  there  is  no  question  that  this  concrete  would 

•Division    Eng:ineer,   Sewerage   ConimisHion,   Baltimore.    Mel. 


Iia\-c  linally  liardeiied  in  the  trench;  but  as  the  conlractor 
was  an.xious  to  pi-dcccil  with  the  laying  of  the  l)ipe,  which 
required  a  hardenetl  invert,  the  slow-setting  concrete  was 
torn  out  and  a  richer  mix  substituted.  This  mix  hardened 
in  the  usual  manner.  The  retarded  set  may  have  been 
caused  by  the  lean  mixture  (1:3:7)  and  an  excess  of 
mixing  water. 

Calvin  W.  TTendrick  is  Chief  Engineer  of  the  Baltimore 
Sewerage  Commission  and  (ieorge  J.  Arineling  is  l"]Mgi- 
uoer  of  Te.sts. 

.\  longitudinal  crack  in  a  IvJ-iii.  cast-iron  water  main, 
which  was  too  long  to  be  rejiaired  in  the  laistxnuary  way, 
by  fitting  a  split  sleeve  over  the  leak,  wa.s  satisfactorily 
stopped  in  the  manner  shown  in  the  accompanying  views. 
The  main  sujiplies  a  .section  of  Concord,  N.  II.,  and  t!ie 
iiKOincniencc  of  shutting  off  the  water  for  a  considerable 

time,  as  well  as  un- 
necessary e.\pense, 
was  to  be  avoided. 
An  iron  casting  about 
:!  ft.  ()  in.  by  I  in. 
thick,  curved  to  con- 
form to  the  outside 
diameter  of  the  pipe, 
was  obtained  from  a 
local  foundry.  The 
wrought-iron  rods 
are  about  %  in. 
diameter  and  the 
yoke  plates  are  about 
%  in.  thick.  A  i/o- 
in.  lead  gasket,  the 
same  length  and 
width  as  the  casting, 
was  placed  between 
pipe  and  casting  and 
pushed  over  the 
crack;  then  the  nuts 
were  tightened  and 
the  joint  was  calked. 
It  was  not  necessarv 


i,i-;.\i  1-1  ,.\.sK  i-7i'i':i  i 


i.N     IJ-I.\.     W.ATlOK    ilAl.X 


to  shut  olf  the  wat<'r  fi'oin  the  main,  as  water  from  the 
leak  could  be  cared    for  by  trench  pumps. 

The  superinteiulciit  of  the  water-works  of  Concord  is 
Percv  li.  Sanders. 
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By  E.  C.  IIardman* 

The  ciirrving  capacity  of  cast-iron  water  mains  in  actual 
use  in  Denver,  Colo.,  was  tested  during  the  winter  of  1913- 
14  by  means  of  pressure-recording  gages  and  water-meters. 

The  mains  tested  were  selected  for  their  accessibility, 
freedom  from  pump  pulsations  and  the  possibility  of  cut- 
ting out  the  section  under  test  without  interrupting  ser- 
vice beyond  the  section  and  on  the  connecting  gridirons. 
The  tests  were  conducted  after  midnight,  to  minimize 
the  effect  of  service  drafts.  The  test  sections  were  in 
general  1,000  ft.  in  length.  Bristol  recording  gages  were 
installed  on  taps  at  each  end  of  the  test  section,  with  a 
third  gage  appro.xiniately  midway  between  the  two  to  serve 
as  a  check.  The  gages,  inclosed  in  large  wooden  boxes, 
were  supported  u])ou  low  trestles  and  connected  with  the 
corporation  cock  by  means  of  a  %-in.  rubber  hose  with 
the  necessary  stop  and  blow-off  cocks.  As  the  tests  were 
all  made  in  freezing  weather,  provisions  against  freezing 
were  made  by  placing  a  candle  inside  the  gage  bo.x  and  im- 
mediately outside  the  main,  between  the  corporation  cock 
and  rubber  hose,  by  placing  a  short  section  of  pipe  in  a 
small  metal  box  heated  by  a  gasoline  blow  torch. 

The  flow  was  measiired  by  a  6-in.  meter,  connected 
to  the  steamer  nozzle  of  the  first  fire  hydrant  below  the 
section  under  test.  The  meter  was  mounted  on  a  low 
truck  to  facilitate  moving. 

The  recording  gages  were  so  adjusted  that  the  chart 
made  one  revolution  per  hour  instead  of  the  usual  24. 
As  most  of  the  tests  consumed  more  than  one  hour,  ink  of 
a  different  color  was  used  after  one  revolution  of  the  chart 
to  obviate  any  confusion  of  crossing  lines. 

TEST  OF  CARRYING  CAPACITY  OF  6-IN.  CAST-IRON  WATER  MAIN, 
DENVER.  COLO. 

Flow,  Pressure-Gage  Records. 

Gal. 
Time,     per        No.     No.     No.    > 
P.  M.    Min.    1,  Lb.  2,  Lb.  3.  Lb. 
9:44      Static  54.8  56.8  60.3 
9:48     112  5*  52  0  54  0  57  5 
9:53     183. 5t  49.7  51.0  54  0 
10.00    297. Ot  42.8  42.8  45.0 
10.07     364  0     36.6  35.8  36.8 
10:10    464.0     29.0  26.5  26.8 
10:23     519.0     22.6  18.9  18.5 
Static  55.5  57.4  61.1 
Location  of  meter — .\t  end  of  line. 
Kind  of  meter — Crown. 

Location  of  gages — No.  1,  on  tap  5  ft.  west  of  Broadway;  No.  2,  on  tap  522  ft. 
west  of  liroadway;  No.  3,  on  tap  847  ft.  west  of  Broadway;  842  ft.  between  No.  1 
and  .\"o.  3. 

Distance  between  gage  No.  3  and  draft  hydrant — 100  ft. 

Date — Jan.  8,  1914. 

Party — .\llen,  Hardman,  Flood,  Amsley,  Gayton. 

*  Plus  3  gal.  per  min.  for  leakage  at  hydrant. 

t  Plus  4  gal  per  min.  for  leakage  at  hydrant. 

X  Plus  5  gal.  per  min.  for  leakage  at  hydrant. 

In  making  the  tests,  all  necessarj*  valves  on  the  main 
line  and  gridirons  were  closed,  the  gages  were  connected 
to  the  taps  and  the  meter  was  connected  to  the  hydrant. 
The  static  pressure  on  the  main  was  then  recorded  on  the 
gage  charts  for  a  period  of  al)0ut  5  min.  The  hydrant 
was  then  opened  and  the  meter  flow  recorded  for  a  period 
of  5  min.  A  large  number  of  such  meter  readings  was 
made  for  various  conditions  of  flow — from  about  75  or 
100  gal.  per  min.  up  to  a  full  hydrant  flow.  The  meter 
readings  were  made  by  two  observers  with  a  stopwatch 
which  had  been  synchronized  with  the  gage  clocks.  At  the 
end  of  the  test  the  gages  recorded  static  pressure  for  an- 
other 5-min.  period. 

By  this  means  not  only  the  carrying  capacity  of  the 
main  was  determined,  but  also  values  of  the  coefficient  C 
for  the  varying  values  of   Q  and  s  could  be   deduced. 

•307  Cheyenne  Boulevard,  Colorado  Springs,  Colo. 


A  typical  test  record  is  shown  liy  the  accompanying 
table.  This  was  the  only  test  section  other  than  1,000  ft. 
in  length :  but  friction  losses  are  based  upon  the  standard 


Diff. 

Diff. 

Diff.  in 

Cos.  1-3, 

Nos.  1-3, 

Elev. 

Friction  Loss,  An. 

Lb. 

Ft. 

by  Level 

842  Ft. 

1,000  Ft. 

—5.5 

—12.702 

13  200 

0.498 

0  594 

— 1.3 

—9.929 

13.200 

3.271 

3.885 

—2.2 

—5.081 

13.200 

8.119 

9.643 

—0.2 

—0.462 

13.200 

12.738 

15  128 

2  2 

5.081 

13  200 

18.281 

21  711 

4.1 

9.469 

13.200 

22.669 

27  350 

section. 
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Horse  Falls  Throusb  Coal  Hole — A  problem  was  presented 

to  engineers  of  St.  Paul,  Minn.,  on  Sept.  28,  when  they  were 
called  upon  to  rescue  a  draft  horse  which  had  fallen  through  a 
32-in.  coal  hole  into  a  hopper.  The  coal  hopper  was  suspended 
from   the   basement   ceiling   of   the   Merchants   Bank    Building 


THE  CO.AL-HOLE  EPISODE  SKETCHED  BY  LOCAL  ARTIST 

Rescue  was  effected  after  24  hr.  by  cutting  out  a  section  of 
reinforced-concrete  floor  bli  ft.  long  by  3  ft.  wide  and  lifting 
the  horse  out  by  means  of  an  improvised  derrick.  The  animal 
seemed  not  to  have  suffered  any  ill  effects  from  his  confine- 
ment or   his   passage  ■  through   the  32-in.   hole. 

Distant  Highway-Crossing  Signals  at  several  dangerous 
approaches  have  been  used  by  the  Southern  Pacific  Co.,  in 
Tropico,  Calif.  The  scheme  resembles  standard  practice 
of  railway  signaling  in  having 
*'home"  and  "distant"  indica- 
tions. At  the  rai'.-.vay  grade 
crossing  is  placed  a  regular 
warning  signal  of  any  approved 
electric-lamp  type.  A  hundred 
feet  or  more  back  from  the 
crossing  is  the  new  "distant" 
signal.  The  device  comprises  a 
3-in.  steel-pipe  post  supporting 
an  S-in.  by  2i^-ft.  horizontal 
steel  tube  passing  through  a 
vertical  20-in.  steel  disk.  The 
tube  and  the  back  of  the  disk 
are  black;  the  front  of  the  disk 
is  red.  The  tube  is  parallel  to 
the  roadway  and  is  open  at  the 
fiont  only.  Inside  is  a  high- 
candlepower  electric  lamp  with  a  reflector  in  back  and  a  red 
lens  in  front.  It  is  reported  that  the  warning  light  is  as 
plain  in  the  daytime  as  at  night — though  the  red  disk  alone 
gives  an  added  caution  signal. 


riiiladelphia  Used  Dynamite  for  Land  Drainage — Dynamite 
for  land  drainage  and  mosciuito  extermination  is  thus  de- 
scribed and  commented  on  in  the  latest  annual  report  of  the 
Philadelphia  Department  of  Public  Works:  "The  use  of  dy- 
namite for  flghting  the  mosquito  was  successfully  tried.  It 
apparently  is  a  splendid  device  wherever  you  have  a  large 
area  covered  by  a  shallow  depth  of  water.  In  one  location 
where  we  had  this  condition  a  hole  20  ft.  deep  was  excavated 
by  a  single  inexpensive  charge  of  the  explosive  and  the  entire 
area  drained  into  the  hole."  The  water  which  stood  in  the 
sump  so  created  was  oiled  for  mosquito  prevention. 


ROAD     DIST.\NT     SIGNAL, 

FOR    RAILWAY 

CROSSING 
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Choosing  a  state  cn-;incor  by  popular  vote  will  be  done 
away  with  and  numerous  otlier  noteworthy  reforms  will 
1.0  ctfectod  if  the  voters  of  New  York  adopt  the  con- 
stitutional amendments  wlii.li  will  c-ome  before  them  on 
Nov.  2. 

Among  the  other  reforms  included  in  the  proposed 
amendments  it  is  pertinent  to  mention  here  the  shorten- 
ing of  the  ballot  in  other  ways  than  the  one  named; 
a  systematic  reorganization  of  the  whole  administrative 
service  of  the  state  along  relatively  simple  lines,  the 
sul)stitution  of  serial  bonds  for  sinking  funds  and  the 
limiting  of  all  bonds  to  the  life  of  the  improvements, 
these  changes  being  applicable  to  municipal  as  well  as 
state  bonds;  a  state  budget,  to  be  prepared  by  the  Gov- 
ernor; a  considerable  degree  of  municipal  home  rule,  and 
a  slight  loosening  of  the  absurd  restrictions  which  now 
lender  the  vast  forest  reserves  of  the  state  of  little  use 
licyond  saving  them  for  posterity. 

At  present  the  state  en-'ineer  and  surveyor  of  Xew 
York  is  elected  on  the  general  state  ticket  with  the 
Governor  and  five  other  officers.  All  told,  the  adminis- 
trative affairs  of  the  state  are  now  scattered  haphazard 
among  150  bureaus,  commissions,  boards  and  individual 
iifficers.  There  is  much  overlapping  and  duplication  of 
work,  besides  no  little  conflict  of  authority.  Such  over- 
lapping makes  it  difficult  to  place  responsibility,  and 
the  mixed  system  of  election  and  ajipointment  to  office, 
complicated  "further  by  gubernatorial  appointment  and 
senatorial  confirmation,  makes  holding  anyone  to  respon- 
siinlity  absolutely  impossible. 

This  morass  of  doubt  and  despair  would  be  largely 
removed  by  the  adoption  of  the  administrative  scheme 
l)roposed  in  the  constitutional  amendments.  Instead  of 
seven  officers  elected  by  popular  vote  there  would  be  only 
four— a  half-way  step"  to  the  ideal  short  ballot— and  in 
place  of  150  ill-assorted  administrative  departments 
there  would  be  only  IT,  systematically  planned.  :More- 
over,  most  of  the  departments  would  be  single-headed, 
and  except  for  the  two  elected  by  popular  vote  these  heads 
would  be  appointed  by  the  Governor,  without  confirma- 
tion by  the  legislature.  Three  departments,  possessing 
both  legislative  and  executive  functions,  would  be  com- 
posed of  from  3  to  9  members — appointed  by  the  Gov- 
ernor but  confirmed  by  the  state.  A  fourth  depart- 
ment, also  having  legislative  as  well  as  executive  func- 
tions, would  be  single-headed  or  not,  in  the  discretion 
of  the  legislature.  A  single  department  out  of  the  entire 
1 7  is  free  of  control  by  either  the  Governor  or  the  legis- 
lature. This  is  the  Department  of  Education,  which 
remains  under  a  Board  of  Regents,  created  in  1784.  All 
heads  of  single-headed  departments  and  the  members  of 
at  least  the  two  most  important  commissions  would  be 
subject  alike  to  removal  by  the  Governor  or  by  a  two- 
thirds  vote  of  the  senate  or  by  impeachment. 


The  Governor's  large  power  of  aiiiiointmcnt  ami  n 
moval  makes  one  person  ultimately  responsible  for  nearly 
the  whole  administrative  as  distinct  from  the  legislative 
and  judicial  work  of  the  state.  This  accords  with  the 
business  and  efficiency  theory  of  government.  The  power 
of  the  senate  to  remove  executive  officers  and  the  power 
(if  the  legislature  to  impeach  tend  to  les.seu  this  single 
responsibility,  but  it  may  be  a  necessary  concession  to 
the  opponents  of  "one-man"  control. 

The  17  departments  provided  under  the  proposed  new 
constitution  are:  Law,  Finance,  Accounts,  Treasury, 
Taxation,  State,  Public  Works,  Health,  Agriculture, 
Charities  and  Corrections,  Banking,  Insurance,  Labor  and 
Industry,  Education,  Public  Utilities,  Conservation,  Civil 
Service.  The  heads  of  the  first  two  departments  (At- 
torney-General and  Comptroller)  arc  elected  -svith  the 
Governor  and  Attorney-General. 

Chief  interest  centers  in  the  Department  of  Public 
Works,  the  provision  creating  which  states : 

(7)  Tlie  head  of  the  Department  of  PubUc  Works  shall  be 
the  superintendent  of  public  works.  He  shall  have  the  con- 
struction, care,  maintenance  and  operation  of  the  state's  pub- 
lic works,  including:  canals,  highways  and  all  public  buildings 
not  from  time  to  time  assigned  by  law  to  any  other  depart- 
ment, and  shall  provide  for  the  needs  of  the  several  state 
departments   in   engineering   and   architecture. 

It  will  be  seen  that  this  provision  puts  all  the  public 
works  and  buildings  of  the  entire  state,  except  as  the 
legislature  may  otherwise  dispose  of  buildings,  under  a 
single  departnient.  This  will  be  welcomed  by  many  en- 
giiieers  as  a  great  step  in  advance.  On  its  face  the 
clause  also  puts  all  the  engineering  and  architectural  work 
of  the  state  under  this  one  department.  Whether  it  really 
goes  so  far  as  to  make  it  impossilde  for  other  depart- 
ments to  have  engineering  and  architectural  staffs  of 
their  owm  remains  to  be  seen.  Certainly  the  concentration 
of  all  engineering  services  in  one  department  is,  in  so  far 
as  it  does  not  weaken  other  departments,  highly  de- 
sirable. 

The  Department  of  Public  Utilities  stands  next  in  in- 
terest, but  requires  only  passing  n'.ention,  because  the 
status  of  the  two  existing  commissions  is  unchanged, 
except  that  they  are  made  creatures  of  the  constitution 
instead  of  the  legislature. 

The  Department  of  Conservation  will  exercise  about, 
if  not  exactly,  the  same  functions  as  the  present  Con- 
servation Commission,  which  succeeded  the  earlier  Wa- 
tcr-Supply  Commission  and  Forest,  Fish  and  Game  Com- 
mission. The  new  department  would  consist  of  nine 
commissioner.s,  each  from  one  of  the  nine  judicial  districts 
of  the  state,  each  to  serve  for  nine  years,  and  without 
compensation.  This  department  is  unique  in  respect  of 
all  four  of  the  specifications  in  the  foregoing  sentence. 
It  is  charged  "with  the  development  and  protection  of 
the  natural  resources  of  the  state,"  and  particularly  with 
the  state  forests  and  the  encouragement  of  forestry,  the 
"conservation,  prevention  of  pollution,  and  regtilatiou  of 
the  waters  of  the  state" ;  and  the  protection  of  the  forest 
preserve  and  reforesting,  the  building  of  fire  trails  and 


850 


ENGINEEEING     NEWS 


Vol.  74,  No.  18 


of  a  single  specified  road,  and  the  removal  of  dead  tim- 
ber; but  none  of  the  latter  may  be  sold,  and  no  other 
improvement  cutting  is  permitted.  Even  these  slight 
steps  toward  a  real  forest  policy  beyond  the  preservation 
of  the  natural  \nk\s  are  a  cause  for  thankfulness. 

No  qualifications  are  stated  for  appointees  to  any  of 
the  administrative  state  offices  named  in  the  constitu- 
tional amendments.  Engineers  thus  fare  in  this  respect 
neither  better  nor  worse  tliau  members  of  other  profes- 
sions. The  legislature  will  have  a  free  hand  to  specify 
the  professional  or  other  qualifications  of  department 
heads,  or  to  leave  the  Go\ernor  free  in  the  matter. 

As  to  the  other  features  of  the  amendments  mentioned 
in  the  opening  paragraph  of  this  article,  it  can  only  bo 
said  that  they  are  in  line  with  the  accepted  principles  of 
good  government  and  private  business  alike.  Highly 
commendable  is  the  restriction  of  the  life  of  future  bond 
issues,  either  state  or  municipal,  to  the  life  of  the  im- 
provement for  which  they  are  to  pay.  The  home-rule 
provisions  will  leave  municipalities  much  freer  than  now 
to  work  out  their  own  salvation,  and  by  lessening  the 
volume  of  local  legislation  will  give  the  legislature  more 
time  than  it  now  has  to  perfect  important  state  policies. 

Altogether,  the  provisions  of  the  amendments  which 
most  affect  engineers,  directly  and  indirectly,  are  dis- 
tinct steps  in  advance.  Some  of  the  engineers  who  de- 
votedly sought  to  help  shape  the  amendments  will  doubt- 
less be  disappointed  with  the  small  outcome  of  their 
efforts;  but  on  the  whole  there  is  cause  for  thankfulness 
that  so  much  was  done  toward  putting  a  modern  consti- 
tution before  the  voters  of  New  York  on  Nov.  2. 

Commissions,  municipalities,  trolley  companies  and 
even  prospective  jitney-bus  operators  who  are  wrestling 
with  the  problem  of  regulating  jitney  transportation  will 
be  glad  to  know  that  the  New  York  Public  Service 
Commission,  Second  District,  has  established  a  precedent 
on  which  they  may  hang  their  practice.  Some  months 
ago  the  legislature  provided  that  jitney-bus  men,  before 
starting  operation,  must  obtain  a  "certificate  of  conven- 
ience and  necessity"  from  the  Public  Service  Commission. 
This  dampened  the  enthusiasm  of  many,  so  that  there 
has  been  only  one  case  where  formal  application  has 
been  pushed  to  completion.  In  this  instance  one  Wil- 
liam M.  Gray  asked  for  leave  to  operate  sis  routes  in 
the  suburban  to^^^^  of  New  Eochellc.  The  commission 
approved  four  of  the  six  lines  and  disapproved  of  two. 
The  case  is  so  typical  that  the  commission  has  taken 
the  opportunity  of  expressing  at  some  length  the  general 
principles  on  which  it  will  judge  such  cases. 

The  opinion,  written  by  Commissioner  Emmet,  states 
that  it  is  the  duty  of  the  commission  to  protect  estab- 
lished utilities  from  unnecessary  competition,  but  that 
the  public  is  entitled  to  some  individual  liberty  in  the 
choice  of  transportation,  except  where  that  choice  would 
obviously  lead  to  ruinous  competition.  Improvements  in 
automobile  construction  and  highway  maintenance  are 
recognized  as  stinmlating  the  preference  which  persons 
residing  at  distances  from  a  trolley  line  may  have  for 
motor-bus  lines. 

Applying  these  principles,  the  four  routes  authorized 
run  on  the  same  streets  with  street  cars  for  only  such 
sliort  distances  as  are  necessarv  to  give  the  busses  access 


to  the  railroad  station;  except  for  these  approaches  to 
the  urban  center,  the  lines  in  general  are  not  parallel 
or  close  to  the  existing  trolley  lines.  The  two  routes 
for  which  certificates  were  refused  would  have  been  par- 
allel to  and  on  the  same  streets  with  existing  lines. 

The  commission  compliments  the  city  authorities  and 
the  applicant  for  the  care  of  arranging  their  plans  and 
safeguarding  the  public  from  erratic  service.  For  in- 
stance, the  franchise  requires  that  the  busses  shall  seat 
from  10  to  17  persons,  shall  be  of  the  preparaient  type, 
shall  have  pneumatic  tires  and  shall  be  kept  in  good 
condition.  The  operator  must  provide  seats  for  all  pas- 
sengers. Fare  for  a  continuous  ride  is  to  be  5c.  Child- 
ren under  five  j'ears  old  and  policemen  and  firemen  on 
duty  must  be  carried  free.  Busses  have  to  run  on  a 
20-min.  schedule  from  6.30  a.m.  to  1.30  p.m.  The  fran- 
chise expires  in  10  years,  and  3%  of  the  gross  earnings 
is  to  be  paid  to  the  city.  The  applicant  has  to  give  a 
bond  for  prompt  jjaynient  of  his  obligations.  Busses 
have  to  stop  on  signal  at  the  near  side  of  street  crossing 
and  conform  to  present  and  future  traffic  regulations. 

Such  conditions  make  bus  lines  really  transportation 
systems,  in  contrast  with  the  original  jitneys,  which 
gave  only  a  precarious  hack  service.  The  old  jitney 
operation  was  much  cheaper  of  course,  but  at  the  ex- 
pense of  public  safety  and  convenience.  Under  such  reg- 
ulation as  seen  in  New  York  State  the  bus  is  little  less. 
than  a  trackless  and  trollevless  street  car. 


One  of  the  most  novel  and  interesting  structures  erected 
in  this  country  in  recent  years  is  the  tramway  terminal 
and  office  building  of  the  Public  Service  By.  in  Newark, 
N.  J.  Even  the  fundamental  idea  of  a  street-railway 
terminal  under  the  conditions  which  obtain  in  a  strictly 
urban  district  is  novel.  Of  course  all  through  the  Mid- 
dle West  interurljan  terminals  on  private  property  with 
loop  tracks  are  common,  and  indeed  they  were  the  in- 
spiration for  the  design  which  was  worked  out  in  Newark. 
Rapid-transit  stations  with  distribution  concourses  either 
above  or  below  the  car  tracks  are  not  new.  But  the 
combination  of  these  several  elements  now  seen  in  New- 
ark and  in  connection  with  a  city  traction  system  is 
striking  and  original. 

All  engineers  who  believe  in  the  usefulness  of  a  fresh 
viewpoint  in  the  solution  of  a  complicated  engineering 
problem  will  be  interested  to  realize  that  while  the  de- 
signing engineers  were  struggling  with  a  complicated 
terminal  trackage  on  one  level,  a  la^-j-er — the  president 
of  the  railway  compan_y — came  along  and  suggested  the 
three  transportation  floors  that  were  finally  employed.  He 
also  had  a  keen  eye  for  business  when  he  put  the  order 
departments  of  the  allied  gas  and  electric  companies  on 
1lie  concourse,  where  they  could  alluringly  display  the 
apparatus  employed  in  their  services. 

The  structure  itself  is  found  to  have  very  many  inter- 
esting points  of  design — for  instance,  the  subway-track 
floor  system,  which  is  carried  on  the  main  foundation 
piers,  but  is  only  loosely  tied  to  the  building  columns. 
The  elevated-track  system  is  necessarily  carried  on  the 
same  columns  which  support  the  office  structure.  The 
entire  foundations  and  all  the  subway  and  elevated  ap- 
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luoiU'lics  arc  iiu-asetl  in  a  oontiinious  waterproof  envelope 
to  shut  oft"  ground  water — and  tlie  engineers  and  con- 
traotors  declare  that  the  vast  membrane  is  truly  effective 
throutrhout  its  I'ntire  extent. 

Xcw  Viirk  City,  with  its  metropolitan  district,  has 
once  again  come  into  its  own  in  the  American  Society 
of  Civil  Engineers.  Last  year,  probably  because  of  the 
emphasis  in  Pacific  Coast  activities,  only  one  of  the 
presidential  and  vice-presidential  incumbents  came  from 
New  York  City.  The  candidates  to  be  voted  on  in  the 
toniing  election  comprise  a  president  from  New  York 
City,  a  vice-president  from  New  Y'ork  City  and  a  vice- 
president  from  Troy,  N.  Y.  So  that,  with  the  one 
holdover  New  I'ork  City  vice-president,  the  metropolitan 
district  (by  stretching  the  boundaries  up  the  Hudson 
to  Troy)  will  have  four  of  the  five  e.xecutive  offices,  to 
^ay  nothing  of  the  recurring  secretary,  the  treasurer  and 
six  out  of  eighteen  directors. 

Undoubtedly  this  concentration  is  fortuitous — the  re- 
sult of  a  careful  selection  of  the  right  man  without 
regard  to  his  location ;  but  in  view  of  some  of  the  current 
complaints  of  metropolitan  domination,  it  is  at  least 
unfortunate. 

Si 

The  multiplication  of  state  utility-regulating  commis- 
sions in  a  number  of  states  has  resulted  in  an  apparent 
overlapping  of  the  authority  of  some  of  these  commis- 
sions. Tills  is  a  condition  which  has  been  feared  by 
many  of  the  advocates  of  state  regulation  because  of  the 
opportunities  it  has  offered  for  friction  between  the  dif- 
ferent commissions  and  for  "passing-the-buck"  contests — 
during  which  offenders  against  the  spirit  of  the  regulating 
acts  are  allowed  to  slip  through  without  attention  from 


;;ny  of  the  conunissions.  The  neat  way  in  which  one 
such  situation  is  being  handled  in  Wi.sconsin  should  be 
Ijroadly  copied.  The  state  laws  of  1911  conferred  on  the 
Industrial  Commission  authority  to  establish  an  electrical 
safety  code.  The  lillo  legislature  empowered  the  Rail- 
road Commission  to  enforce  reasonable  rules  and  stand- 
ards and  to  require  changes  in  construction  and  operation 
for  public  safety  or  service  interference.  The  two  com- 
missions have  combined  their  efforts,  have  formulated 
tentative  standards  of  electrical  construction  and  opera- 
tion and  have  advertised  a  joint  hearing.  After  the  hear- 
ing the  rules  will  be  amended  and  jointly  promulgated. 
Incidentally  the  safety  rules  are  based  on  the  tentative 
code  of  the  United  States  Bureau  of  Standards  and 
the  interference  rules  embody  the  conclusions  of  a  joint 
committee  of  various  technical  societies  and  the  California 
Railroad  Commission. 

'^. 

The  Portland  IIarl)or  Bridge,  described  on  another 
page  of  this  issue,  is  in  many  ways  a  remarkable  piece  of 
work.  It  is  not  often  that  so  many  different  and  at  the 
same  time  novel  types  of  structure  are  included  in  one 
bridge.  Oft'hand  one  would  be  apt  to  think  that  here 
was  another  of  those  all  too  niimerous  instances  where 
the  engineer  has  been  dabbling  in  a  variety  of  new  and 
untried  experiments,  more  to  broaden  his  own  experience 
than  to  solve  most  economically  the  problem  in  hand. 
A  study  of  the  structure,  however,  will  convince  such  a 
critic  that  the  conditions  to  be  met  in  the  three-quarter 
mile  crossing  were  many  and  various,  and  that  the  most 
careful  effort  was  made  to  meet  each  of  the  conditions 
with  an  economical  and  at  the  same  time  pleasing  and 
safe  structure.  The  resulting  design,  though  consisting 
of  a  number  of  peculiarly  individualistic  parts,  has  in  ap- 
pearance a  very  satisfactory  unity. 
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'B^aSdlaini^  FiPoIblesHas 

Sir — The  writer  is  interested  in  the  letter  of  Professor 
Coghlan  in  Engineering  News  of  Sept.  30,  1915,  in  which 
he  intimates  that  the  railway  engineer  is  not  likely  to  be 
successful  as  a  builder  of  roads  or  highways.  This  in- 
terest arises  because  the  writers  experience  has  been 
almost  wholly  on  railway  work,  and  having  recently  been 
elected  a  trustee  of  the  village  in  which  he  reside.*,  and 
promptly  made  the  "Committee  on  Streets  and  Sewers," 
he  found  himself  "up  against"  a  practical  proposition  with 
fthich  he  had  only  a  general  acquaintance. 

One  of  the  first  matters  which  came  up  for  consideration 
was  the  type  of  surfacing  to  adopt  for  certain  new  roads. 
The  proposed  expenditures  were  well  up  toward  $100,000 
and  there  was  little  time  for  careful  investigation.  A 
hurried  search  of  the  available  literature  produced  little 
of  value  as  a  guide  in  this  particular  case,  and  the  opinions 
of  several  well-known  experts  were  obtained  by  corre- 
spondence as  a  courtesy  to  the  writer.     These  opinions 


were  divided,  however,  though  it  is  only  fair  to  say  that 
none  of  the  gentlemen  had  been  on  the  ground  to  see  the 
actual  conditions.  They  all  agreed  that  good  roads  could 
be  built  by  many  ditlerent  methods,  if  the  methods  were 
carefully  and  intelligently  carried  out — a  maxim  common 
to  the  whole  art  of  engineering. 

It  seemed  to  the  writer  then — and  this  opinion  has 
been  confirmed  by  further  investigation  of  the  literature 
of  road  construction,  by  inspection  of  numerous  roads 
and  by  talking  with  many  engineers  responsible  for  their 
construction  and  maintenance — that  the  art  of  highway 
building  is  to  a  considerable  extent  in  an  experimental 
state.  There  is  certainly  a  lack  of  data  to  determine  the 
true  economy  of  any  particular  type  of  pavement,  based 
on  first  cost,  density  of  traffic  and  cost  of  maintenance. 

The  problem  is  by  no  means  easy,  as  there  are  so  many 
variables ;  but  it  seems  to  the  writer  that  it  will  be  solved 
in  the  first  place  by  the  application  of  "common  sense," 
as  are  all  engineering  problems  of  this  nature,  aided  later 
by  properly  kept  and  properly  interpreted  records,  of 
the  kind  which  railroad  engineers  have  for  many  vears 
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been  iiccunuilating  iu  reference  to  railway  location  and 
const niition.  No  one  will  deny  that  proper  e.xperieneo  is 
a  valuable  asset,  but  it  will  hardly  do  to  compare  an  intel- 
ligent, progressive,  conimou-sense  engineer  who  hapjiens 
to  have  had  experience  in  highway  work  with  any  other, 
be  he  a  railroad  engineer  or  not,  who  is  merely  techni- 
cally educated  and  lacks  tiie  saving  grace  of  common  sense 
and  broadness  of  vision,  as  do  so  many  men  in  all  pro- 
fessions and  businesses. 

Taking  Professor  Coghlan"s  illustration  of  the  question 
of  grades,  there  is  probably  as  much  dense  ignorance  of 
the  economic  value  of  grades  among  the  average  run  of 
raihvay  engineers  as  there  is  anywhere,  and  no  one  knows 
better  than  those  who  have  studied  this  subject  that  many 
thousands  of  dollars  have  been  wasted  on  grade  revisions 
on  railways.  Railway  engineers  have  learned  that  the 
electric  motor  can  e.xert  a  tractive  effort  nmch  above  the 
normal  for  short  periods,  and  therefore  can  surmount  short 
stretches  of  steep  gradient.  It  is  not  a  long  way  from  this 
to  the  realization  that  a  horse  might  do  the  same  thing; 
but  there  is  an  interesting  problem  in  devising  a  form 
of  pavement  for  steep  gradients  which  will  permit  the 
horse  to  get  a  good  foothold  and  smooth  enough  to  reduce 
the  rolling  friction  to  a  minimum. 

As  a  student  of  highway  problems,  the  writer  has  la- 
bored under  the  impression  that  his  past  experience  on 
railroad  work  would  not  be  a  serious  handicap.  He 
hopes  he  will  not  be  disillusioned.  F.  Lavis. 

50  Church  St.,  New  York,  Oct.  2,  1915. 


fore  compromised  with  the  Denver  people  by  paying  $400 
or  $500  for  consulting-engineering  services. 

At  this  stage  a  committee  of  citizens  appeared  before 
the  Common  Council  and  insisted  that  the  sewer  be  put 
in  deep  enough  so  that  the  basements  in  the  business 
section  at  least  could  be  drained,  since  the  city  engineer 
had  decided  tliat  a  surface  system  was  all  that  would  be 
required. 

The  writer  was  present  at  this  conference  and  was  par- 
ticularly amused  at  the  replies  made  by  this  city  engi- 
neer to  various  questions  put  to  him.  In  response  to  the 
question  as  to  wliether  he  had  ever  had  any  experience  in 
the  design  of  a  sewer  system  or  its  installation  prior  to 
this  time,  he  replied  that  he  had  not,  but  had  seen  several 
sewer  systems.  Notwithstanding  his  absolute  lack  of 
qualifications,  he  was  retained  upon  a  commission  basis 
of  some  5%,  which,  considering  the  estimated  cost  of  the 
system  ($80,000)  amounts  to  $4,000,  out  of  which  he 
agreed  to  defray  the  expense  of  the  Denver  consulting- 
engineer's  services. 

I  have  wondered  whether  the  engineering  profession  is 
to  blame  for  this  condition.  The  writer,  being  engaged 
in  other  engineering  work  of  an  altogether  different 
character,  could  not  very  well  take  an  active  part  in  the 
matter. 

Blank  is  a  very  prosperous,  growing  town  of  some  3,500 
inhabitants,  its  jiopulation  having  increased  about  300% 
in  the  last  four  or  five  years.  A  Eeader. 

8ept.  22,  l!)lo. 


Sir — I  inclose  herewith  a  copy  of  what  purports  to  be 
specifications  for  a  sewerage  system  for  a  town  in  Arizona, 
which  I  will  call  Blank. 

I  have  observed  with  interest  the  procedure  in  connec- 
tion with  this  work  from  its  inception,  and  it  occurs  to 
me  that  it  is  the  engineers  themselves  who  are  responsible 
for  a  condition  which  tends,  and  is  tending,  to  depreciate 
the  engineering  profession.  In  the  first  place,  when  a 
sewer  system  was  considered,  some  four  or  five  men — 
claiming  to  be  engineers,  all  of  them — were  called  upon 
to  suggest  to  the  Common  Coitncil  the  best  plan  for  a 
sewerage  system. 

xVfter  listening  to  their  ai-guments,  a  contract  was 
awarded  by  the  council  to  a  Denver  concern,  which  was  to 
furnish  plans  and  specifications,  purchase  the  bonds  and 
finally  bid  upon  the  actual  work  :  further  agreeing,  if  their 
bid  was  accepted,  to  make  no  charge  for  engineering  ser- 
vices up  to  that  time. 

The  council  thought  it  best  to  hire  someone  to  see  that 
the  Denver  consulting  engineers  designed  a  joroper  system. 
Therefore,  through  influence  or  otherwise,  it  employed  a 
man  who  is  filling  a  position  as  water  commissioner  on 
an  irrigation  project  in  the  vicinity  of  Blank  (for  which 
he  is  receiving  a  salary  of  $185  per  month).  He  was 
unanimously  made  "city  engineer,"  and  since  the  plans 
and  specifications — which  I  understand  were  unique — 
were  then  received,  he  began  their  modification  to  suit 
his  own  ideas  of  what  they  really  should  be — all  this  in 
connection  with  his  other  position  previously  mentioned. 

After  his  revision  of  the  Denver  firm's  plans  and  speci- 
fications to  suit  his  own  ideas,  the  Common  Council  de- 
cided that,  since  the  original  plans  and  specifications  re- 
quired modification,  it  could  not  accept  them  and  there- 


Sir — Aly  attention  has  just  lieen  called  to  the  article 
entitled  "Engineering  Aspects  of  New  Orleans  Hurri- 
cane," by  Prof.  W.  H.  P.  Creighton,  in  your  issue  of 
Oct.  T,  1915,  which  I  think  conveys  an  idea  probably  not 
intended  by  its  writer.  He  says:  "Open  sheds,  car 
liarns,  and  dock  sheds  suffered,  but  they  were  of  flimsy 
construction  and  when  lifted  from  the  gnnind  easily  col- 
lapsed.   Tlius  the  Duniaine  dock  .shed,"  etc. 

The  Dumaine  shed  was  about  600  ft.  long.  The  ag- 
gregate length  of  all  the  wharf  sheds  is  more  than  19,000 
ft.  The  Dumaine  shed  was  designed  by  the  same  standards 
as  were  all  the  other  18,400  ft.  of  sheds,  all  of  which  are 
still  standing  and  all  of  which  without  doubt  withstood 
approximately  the  same  wind  loads. 

The  Dumaine  shed  rested  upon  the  last  of  the  uncreo- 
soted  wharves  which  had  been  condemned  some  time  since, 
and  I  am  informed  that  some  of  the  column  footings  had 
fieen  disconnectetd  'from  the  floor  of  the  wliarf  for  the 
purpose  of  jacking  up  and  shimming.  This  wharf  showed 
signs  of  decay,  and  in  addition  to  this  weakness,  the  engi- 
neer of  the  Port  Commission  informs  me  that  several 
vessels  from  the  opposite  side  of  the  river  were  torn  from 
their  moorings  and  driven  into  this  wharf  by  the  force 
of  the  wind.  He  thinks  the  impact  of  these  vessels  was 
responsible  for  the  collapse  of  the  .shed. 

In  the  concluding  paragraph  of  Professor  Creighton"s 
article  he  states  that  "no  well-designed  engineering  struc- 
ture received  more  than  trivial  damage,"  in  which  state- 
ment I  agree,  except  that  I  claim  the  Dumaine  shed 
to  have  been  a  "well-designed  engineering  structure" 
which  failed,  the  failure  being  due  to  the  causes  above 
described.  J.  F.  Coleman. 

Hibernia  Building,  New  Orleans,  Oct.  15,  1915. 
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I  111  e.vpliinatidii  o(  his  (iriuiiial  statciiiont.  Professor 
Creijiliton    suimiits   the    lollowiiiji'. — Editor.] 

Sir — h\  my  teloaraphed  report  I  endeavored  to  say  as 
niiich  as  possible  in  a  few  words.  Broad  generalizations 
are  liable  to  err  in  partieiilar  phases  of  certain  elements. 

The  word  flimsy  was  nsod  in  connection  with  structures 
carrying  no  load,  as  in  elfect  they  are  shelters  only.  The 
necessary  weight  of  material  used  in  their  i-onstruction 
is  therefore  a  minimum.  Carrying  no  loads  and  the 
weight  of  structural  material  used  being  a  minimum,  it  is 
evident  that  they  are  weak  in  resisting  upward  pressure. 

I  agree  with  Mr.  Coleman  in  believing  the  weight  of 
structural-steel  elements  used  in  building  the  shed  to  be 
ample,  as  the  destruction  seems  to  be  confined  to  that 
resulting  from  twisting  or  bending  because  of  the  fall 
of  the  shed  on  its  side.  The  dock  is  old.  For  reasons 
that  were  sufficient  to  the  engineers  in  charge  of  the 
dock,  the  foot  of  all  columns  inspected  on  the  river  side 
of  the  shed  were  free  to  move  as  they- were  not  bolted  down. 
As  the  shed  fell  away  from  the  river,  I  do  not  attach  any 
weight  to  the  theory  that  the  collapse  was  due  to  the  im- 
pact of  vessels.  W.  II.  P.  Ckeigiitox. 

New  Orleans,  Oct.  18.  li)]."). 


FsiUs  ©if  Gffo-^iadl 

Sir — In  j'our  editorial  of  Sept.  30  on  the  subway  tim- 
bering accidents  in  New  York  you  refer  also  to  mine 
timbering  and  the  frequency  of  rock  falls  in  mines.  Al- 
though it  is  true  that  most  of  the  accidents  in  mining 
are  due  to  falls  of  ground,  nevertheless  they  are  very 
rarely  due  to  failure  of  timbers  as  a  whole.  If  they  do 
so  collapse,  it  is  for  lack  of  following  correct  principles. 

Square-set  timbering,  which  resembles  that  in  the 
subway,  is  braced  against  the  ground  it  is  intended  to 
support.  Permanent  diagonal  bracing  in  anv'  direction 
should  not  be  needed  as  an  essential  part  of  the  system. 
^^'hen  enlarging  the  open  chamber,  set  by  set,  there  is 
in  each  case  a  short  time  when  the  blocking  is  out.  If 
the  ground  is  rinstable,  temporary  braces  or  stuUs  may 
be  necessary  to  take  up  the  unbalanced  pressure  of  the 
timbers,  and  the  ground  opposite,  against  the  open  space. 
As  soon  as  the  timbers  are  up  and  blocked  against  the 
new  faces  of  ground,  the  structure  is  again  in  equili- 
brium and  the  braces  may  be  removed. 

This  system  of  timbering  may  fail  from  two  causes — 
from  excess  of  jjressure  either  from  top  or  side  or  from 
timbers  becoming  displaced  through  the  failure  of 
blocking. 

The  first  cause  has  no  particular  bearing  on  the  subway 
accidents.  In  mining,  it  is  visually  avoided  by  decreas- 
ing the  size  of  the  openings,  to  take  advantage  of  the 
arching  effect  of  the  ground.  Close  filling  with  waste 
material  is  almost  universally  practiced.  Large  open- 
ings  maintained  on   timbers   are   thus   avoided. 

The  second  case  is  most  apt  to  occur  in  unstable  ground. 
Therefore  when  the  ground  is  loose  the  sets  are  lagged 
carefull)-,  and  when  breaking  out  for  new  sets  spiling 
or  braces  may  be  used,  with  special  props  against  loose 
boulders  to  hold  them  in  place.  They  are  intended  to 
hold  the  ground  in  position  and  prevent  it  from  ravel- 
ing away  from  behind  the  blocking  or  timbers,  leaving 
them   in   the  air.  when   thev  mav  fall  of  themselves  or 


be  knocked  down  liy  ground  sliding  in,  and  perhaps  bring 
the  whole  stupe  down  with  them. 

The  timber  sets  are  usually  5  to  7  ft.  square  horizon- 
tally, rart'ly  8  ft.,  and  from  i  to  1)  ft.  in  height,  center 
to  center.  \\'hen  accurately  framed  and  well  blocked, 
the  timbering  has  a  certain  stiiTness  in  itself,  which  be- 
comes considerable  if  there  is  enough  pressure  to  make 
the  timbers  "cut  down"  slightly.  It  is  because  of  this 
stirt'ne.ss  that  special  bracing  is  not  usually  necessary  in 
the  interval  of  taking  out  ground  for  timbers. 

From  sketches  of  the  timbering  in  Seventh  Ave.  it 
would  a]ipear  that  the  sjiacing  was  too  wide  for  it  to 
have  any  stiffness  longitudinally.  That  was  provided 
only  by  blocking  at  the  ends.  If  this  is  removed  from 
one  end,  as  by  blasting,  it  would  require  little  force- 
perhaps  no  more  than  setting  the  brakes  on  a  surface 
car — to  knock  it  down.  The  structure  could  have  been 
braced  in  any  number  of  ways.  It  is  a  sad  illustration 
of  a  too  common  fault  of  design  to  build  a  framework 
amply  strong  to  support  its  load,  but  brace  it  so  poorly 
that  it  fails  without  developing  the  safe  strength  of  its 
meniliers. 

The  Broadway  collapse  was  from  a  different  cause. 
The  timbering  spaces  were  wide,  about  8  ft.  in  height 
by  10  ft.  in  length.  Either  the  cross-timbering  was  not 
strong  enough  to  resist  the  pressure  of  the  slide  or  the 
omission  of  lacing  across  the  wide  spaces  of  the  sets  (none 
is  slwmi  in  the  sketches)  allowed  a  small  slide  to  start 
between  them,  which  would  naturally  carry  down  block- 
ing and  adjoining  timbers  with  it.  It  might  easily  have 
been  both.  The  cross-.struts  are  long.  If  a  single  post 
broke,  it  would  bring  down  those  over  it,  the  cross-strut 
at  its  top  and  the  two  longitudinal  members  against  the 
ground  on  each  side.  It  is  a  matter  of  chance  what  else 
might  fall  down. 

There  is  a  tremendous  difference  in  the  strength  needed 
to  hold  ground  in  place  and  that  necessary  to  hold  it 
after  movement  has  begun. 

The  slide  might  have  been  prevented  by  close  lagging 
betwefen  the  sets  or  it  might  have  needed  more  cross- 
timbers.  In  any  case,  it  would  have  been  much  im- 
proved by  bracing.  The  half  which  remained  standing 
was  only  saved  by  the  stiffness  of  its  joints. 

Something  is  wrong  when  a  structure  fails  with  only 
a  small  proportion  of  its  members  broken.  It  should 
go  doivn  like  the  "one  boss  shay,"  with  each  part  as 
strong  as  the  next,  but  only  because  of  an  overwhelming 
stress.  G.  S. 

Bisbee,  Ariz..  Oct.  1.5.  191.5. 


MOTES  AMD  QUJEIRDES 


Difficulty  Ofoasioned  by  Falling  Leaves  setting'  into  flumes, 
and  thus  into  the  fine  screens  in  concentrating'  machinery  in 
the  mining  section  of  the  far  West,  leads  K.  T.  Dudley,  con- 
struction engineer  of  the  Bunker  Hill  &  Sullivan  Mining  and 
Concentrating  Co..  of  Kellogg,  Idaho,  to  inquire  whether  irri- 
gation engineers  or  firms  supplying  material  for  irrigation 
projects  have  met  and  overcome  a  similar  difficulty,  and  if 
so.    how. 

Errata — In  the  article  "Diagram  for  Determining  Pave- 
ment  Crowns,"   "Engineering  News,"   Sept,   9,   1915,  p.   510,   the 

expressions  1-5-  +  ^)  ^"tl    H  (  o^   +  x V  appearing  at   the   right 

of  Pig.  2,  should  be  (-^  -  xj  and  ^  (o"  ~  ^Y  ^"  ^^^  ^^^^ 
column  of  p.  510  also  the  value  for  "Elevation  of  left  curb' 
should  be  89.67,  as  shown  in  Fig.  3,  and  not  86.67. 
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^lany  unusual  types  of  dams  have  been  constructed  in 
southern  California  for  the  impounding  of  flood  waters 
for  irrigation  purposes.  The  engineering  profession  is 
naturally  interested  in  the  physical  success  of  these  struc- 
tures. This  is  written  to  record  certain  tests  in  service 
of  two  of  them. 

Tlic  old  Bear  Valley  Dam  in  San  Bernardino  County, 
California,  was  built  by  F.  E.  Brown  in  1885  and  was  the 
pioneer  in  light-arch  dams.     It  was  constructed  of  un- 


iudirectly  through  Baldwin  Lake.  The  maximum  flood 
runoff  from  the  mountain  drainage  basins  in  this  section 
of  California  is  fully  300  sec.-ft.  per  sq.nii.  A  feature  of 
this  dam  is  the  thin  buttress  walls,  which  taper  in  thick- 
ness from  13  in.  at  the  top  to  36  in.  at  the  base  of  the 
higher  sections,  and  the  thin  shell  of  which  the  arches  are 
composed. 

This  statement  is  written  to  record  the  fact  that  this 
reservoir  has  lately  been  filled  to  the  level  of  the  waste- 
way,  the  storage  capacity  having  been  increased  from  26,- 
■:163  acre-ft.  at  the  old  dam  to  65,065  acre-ft.  at  the  new 
dam.  The  dam  is  quite  tight.  There  is  some  little  seep- 
age througli  the  concrete,  which  is  led  by  a  pipe  through 
each  of  the  buttresses  to  the  measur- 
ing-box and  weir,  which  is  located  be- 
tween the  two  center  buttresses.  Tims 
the  loss  can  be  accurately  determined. 
With  water  at  the  65-ft.  contour  the 
seepage  was  about  0.1  sec.-ft.  The  old 
forms  have  not  been  stripped  from  a 
large  part  of  the  rear  of  the  arches. 
The  dam,  w-hich  was  described  in 
Engineering  Neivs,  Dec.  35,  1913,  was 
Iniilt  Ijy  the  Bear  Valley  Mutual  Ir- 
rigation Co. 

Another  unusual  test  of  an  arch  dam 
occurred  at  the  Crags  Country  Club, 
in  Lov  Angeles  Count},  California.  It 
was  built  by  the  chili  m  February,  1913. 


FIG.    1.     CRACS    D.\M   WITH    r,-FT. 

OVERFLOW 

Flood    of    February,     1915.       The    same 

flood  rose   5   ft.   higher  than  shown 

coursed  granite  ashlar,  the  stone  be- 
ing of  good  quality.  This  dam  is  curved 
upstream  with  a  radius  of  335  ft.  and 
has  a  maximum  height  of  64  ft.  Its 
thickness  is  but  2.5  to  3  ft.  on  top  and 
?..5  ft.  at  a  point  48  ft.  below  the  crest, 
where  it  rests  on  a  base  of  masonry  that 
is  13  ft.  wide  at  this  point  and  increases 
to  30  ft.  The  greater  pressure  occurs 
at  the  point  where  the  dain  joins  this 
base  and  amounts  to  53  tons  per  square 
foot.  The  dam  stood  fjuccessfully  from 
1885  until  191.3,  or  for  a  period  of  28 
yr.,  having  frequently  been  subject  to 
full  pressure.  It  was  found  desirable 
to  increase  the  storage  capacity  of  the 
reservoir  and  a  new  type  of  dam  was 
built  below  the  old  arch  dam  as  shown  in  Fig.  2.  This 
latter  structure  is  as  novel  in  its  line  as  the  old  Bear 
Valley  Dam.  The  designer  was  John  S.  Ea,stwood  (the 
plan  being  patented).    It  was  completed  in  1910-1911. 

This  new  dam  is  shown  in  the  accompanying  photo- 
graphs. There  are  11  buttresses  33  ft.  apart  with  10 
arches.  The  length  of  the  dam  is  363  ft.;  the  maxinmm 
height,  92  ft.  The  buttresses  are  braced  togetlier  by 
struts.  There  is  a  spillway  on  each  side  through  the  last 
arch.  These  spillways  have  a. capacity  of  approximately 
1,220  sec.-ft.  The  area  of  the  drainage  basin  above  this 
dam  is  56  sq.mi.,  of  which  38  sq.mi.  naturally  drains 

♦Consulting  Engineer,  Central  Building   Los  Angeles,  Calif. 


PIG.  2.    OLD  AND  NEW  BE.VR  VALLEY  DAMS 

and  was  designed  by  G.  0.  Newman  and  Cyril  Wigmore. 
The  abutments  are  volcanic  trap.  The  maximum  height 
is  50  ft.  It  is  2.5  ft.  thick  on  top  and  16.66  ft.  at  the 
base  at  the  point  of  maximum  height.  Its  length  is 
about  149  ft.  The  spillway  is  entirely  inadequate,  which 
makes  the  dam  of  an  overflow  type.  Small  boulders  were 
embedded  freely  in  the  concrete.  The  radius  of  the  dam 
is  287.9  ft.,  and  the  load  on  the  abutments  37  tons  per 
sq.ft.  with  a  full  reservoir.  Vertical  1-in.  bars  were 
placed  about  4  ft.  apart  in  the  structure.  Temperature  re- 
inforcement in  the  upper  face  consists  of  horizontal 
bars  spaced  3  ft.  apart  and  vertical  bars  5  ft.  apart. 
Eiver  gravel  was  used  for  the  concrete  (1:6,  with  a  richer 
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mix  on  the  faces).  The  gravel  originates  from  sandstone 
and  conglomerate  beds  and  is  not  of  first  quality. 

When  the  dam  was  37  ft.  high,  the  up])er  conerete 
being  new  and  the  form  boards  still  in  place  a  flood  passed 
over  the  crest  5.5  ft.  deep,  tearing  oil  the  forms  Imt 
doing  no  other  damage.  In  January,  1914,  another  flood 
passed  over  the  dam  10  ft.  5  in.  deep.  In  Fcbraary,  1914, 
another  flood  of  the  same  depth  passed  over  the  crest 
without  damage.  The  oldest  concrete  at  the  time  of  (he 
lirst  flood  was  about  seven  week.s  and  the  upper  I  ft.  not 
over  three  days. 

The  drainage  area  aliovc  tlie  dam  is  about  30  sq.mi.,  and 
the  flood  of  Feb.  24,  1911,  is  estimated  at  3,300  sec.-ft. 
The  view  given  shows  the  flood  passing  over  the  crest 
of  this  dam.  Considering  the  green  concrete  and  the 
overflow,  this  is  a  particularly  severe  test  of  the  arch  type 
of  concrete  dam.  The  structure  was  not  injured  by  any 
.,F  the  floods. 

F©tiaEadl  T®  B©  Ml^&i 

High  stresses  exist  in  steel  railway  rails  even  when 
no  train  is  on  the  track,  as  the  result  of  the  permanent 
stretching  of  tlie  outside  metal  of  the  head  caused  by 
the  rolling  action  of  traffic.  The  outer  layers  of  the 
liead — on  the  tread  and  along  both  gage  side  and  out- 
side of  the  head — arc  stretched  by  the  rolling  in  a  man- 
ner directly  analogous  to  hammer  peening.  Since  these 
outer  layers  are  connected  to  the  interior  metal  of  tlie 
rail  they  are  prevented  from  elongating  and  therefore 
are  thro-wn  into  a  state  of  longitudinal  compression,  while 
at  the  same  time  a  slight  tension  is  produced  in  the  in- 
terior of  the  rail. 

The  first  careful  measurements  of  this  action  were 
made  by  J.  E.  Howard,  engineer-physicist  of  the  Inter- 
state Commerce  Commission,  in  connection  with  an  in- 
vestigation of  a  railway  accident  at  Talmage,  Iowa, 
where  a  train  was  wrecked  by  a  broken  rail.  Strips  were 
cut  off  the  faces  of  the  rail  and  their  .shortening  or  length- 
ening when  cut  loose  was  determined  by  gage  measure- 
ments of  the  distance  between  two  gage  points  marked 
on  the  rail  a  kno^vn  distance  apart  before  the  cutting. 

Stresses  in  the  Broken  Rail 

A  section  of  the  rail  which  caused  the  wreck  showed 
the  following  stresses :  On  the  gage  side  of  the  head, 
where  the  rail  showed  consideraljle  flange  wear,  com- 
pression of  10,200  lb.  i^er  sq.in. ;  on  the  opposite  side 
of  the  head,  tension  of  6,300  lb.  per  sq.in. ;  on  the  top 
of  running  surface  of  the  rail,  compression  of  2,100  lb. 
per  sq.in.  The  strip  from  the  gage  side  of  the  liead,  which 
showed  the  highest  stress,  also  was  found  to  be  quite 
brittle.     This  rail  was  the  outer  rail  on  a  21/2°  curve. 

The  brittleness  of  the  exterior  portions  of  the  head 
where  the  rolling  action  has  taken  j)lace  was  established 
''V  direct  test  on  this  rail.  In  ordinary  tensile  tests  the 
metal  in  the  interior  of  the  head  showed  about  20% 
elongation  (on  2  in.)  and  something  over  30%  reduction 
of  area,  while  specimens  from  the  top  of  the  head  or 
running  surface  showed  an  elongation  of  only  about  1% 
and  no  measurable  reduction  of  area;  a  corresponding 
strip  after  being  annealed  showed  15%  elongation.  The 
strip  from  the  top  of  the  head  had  an  elastic  limit  of 


100,000  lb.,  whicli  was  only  sliglitly  below  the  ultimate 
strengtli  of  tlie  strip,  while  the  strip  from  the  center  of 
I  be  bead  bad  an  clastic  limit  of  55,000  1!).,  or  aliout  one- 
iinir  (be  ultiniatc. 

Thin  strips  from  the  sides  of  the  head  were  lient  to 
sec  what  angle  of  bending  they  would  stand  before  break- 
ing. The  strip  from  the  outside  of  the  head  could  be 
bent  56°  outward  or  78°  inward.  The  strip  on  the  gage 
side  of  the  head  could  be  bent  44°  outward  (away  from 
the  head),  but  only  5°  inward.  In  all  cases  correspond- 
ing strips  wiien  annealed  could  be  bent  to  much  larger 
angles,  ranging  from  56°  to  85°.  This  is  in  harmony 
with  the  result  of  measurements  of  the  internal  stresses, 
which  showed  that  when  a  piece  of  rail  is  annealed  the 
stresses  existing  in  it  are  largely  elinunated. 

Initial  Stresses  in  a  Relaid  Rail 
Another  rail,  not  from  the  same  track,   showed  the 
highest  stresses  on  top  of  the  head.     Two  separate  test 
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permanent  internal,  stresses  in  rails  measured 
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Pig.     1 — Stresses     in     rail     which     broke     in     Talmage     wreck. 
Fig.   2 — Stresses  in  a   relaid  rail 

strips  from  the  running  surface  showed  compressions  of 
17,100  lb.  and  19,500  lb.  per  sq.in.  The  sides  of  the 
head  both  showed  compressions — one  of  1,800  lb.,  the 
other  of  6,600  lb.  per  sq.in.  This  rail  had  been  relaid, 
each  side  in  turn  having  been  the  gage  side.  This  ex- 
l^lains  why  the  jjeening  eft'cct  was  noticed  on  both  sides 
of  the  head. 

Another  test  piece  of  this  rail  showed  even  higher 
values,  the  stress  on  top  of  the  head  reaching  21,300  lb. 
per  sq.in.  compression.  The  stresses  on  the  two  sides  of 
the  head  were  both  compression,  respectively  600  lb.  and 
7,800  lb.  per  sq.in.  In  this  rail  the  entire  middle  jjart 
of  the  width  of  the  railhead  was  cut  out  and  gradually 
reduced  in  height  by  planing  off  the  under  side  (nearest 
the  web)  and  measuring  the  shortening  at  different  stages 
of  the  planing.  The  computed  compressions  averaged 
over  the  whole  strip,  when  the  strip  had  been  planed  to 
various  heights,  are  given  in  the  follo\ring  table: 


1 
1/4 


Compression, 

Lb.  per  Sq.In. 

4,500 

6,000 

14,000 

20,400 

21,300 

21,300 

21,300 


Thus  the  very  high  compressive  effect  in  the  head  of 
the  rail  extended  down  nearly  i^  in.  In  the  center  and 
lower  part  of  the  head  the  stress  is  in  tension,  as  is  nec- 
essarily the  case,  since  the  sum  of  the  tensions  in  the 
rail  must  equal  the  sum  of  the  compressions.  Other 
tests  established  the  existence  of  this  tension  specifically, 
though  they  did  not  directly  give  its  amount. 
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iS Y'A'OJ'SIS — Five  alternate  xtccl  ilisli/us  (unl  oiii' 
concrete  design  were  submitted  for  ii  hiiiliinni 
hridge  crossing  a  gorge  nutl^iinj  in  from  the  Ilads:in 
River  in  the  Palisades  liderslntf  I'lirk.  This  article 
illustrates  the  competitive  designs.  The  one  con- 
crete design  requested  cost  almost  three  times  as 
much  as  the  accepted  steel  design. 

A  steel  aroli  hio-hway  bridge  in  the  miilst  of  remarkably 
beautiful  surroundings  is  soon  to  be  ereeted  in  the  Hudson 
Highlands  I'or  the  Palisades  Interstate  Park  Commission. 
Although  the  highway  which  the  bridge  carries  is  under 
state  control  its  location  in  the  park  and  the  desirability 
of  having  an  artistic  and  thereby  e.xpensive  structure  led 
the  commi.ssion  to  offer  to  build  the  bridge  if  the  state 
highway  department  would  build  the  abutments. 

The  site  on  which  the  bridge  is  to  be  located  oilers 
a  remarkable  opportunity  to  the  bridge  designer  who 
appreciates  the  artistic  side  of  his  profession.  The  Popo- 
lopen  Creek  gorge  is  nearly  at  right  angles  to  the  course 
of  the  Hudson  River  and  widens  rapidly  toward  its  mouth, 
so  that  tlie  bridge  will  be  in  full  view  from  passing 
steamboats  on  the  river  as  well  from  the  railway  trains. 
The  tree-clothed  sides  of  the  gorge  furnish  an  admirable 
setting  for  the  structure. 

The  commission's  engineers  sulimitted  a  profile  of  the 
site  of  the  proposed  bridge  to  several  well-kno'svn  bridge 
companies,  with  a  request  for  designs  and  bids,  stipulating 
that  bidders  should  projmrtion  their  structures  on  the 
basis  of  Cooper's  specifications  for  highway  bridges  of 
]909,  with  a  roadway  loading  of  an  18-ton  road  roller  and 
a  sidewalk  loading  of  150  lb.  per  sq.ft.  The  width  of  the 
gorge  to  be  spanned  is  600  ft.  at  the  bridge  site.  Bidders 
were  left  free  to  choose  such  spans  and  proportions  as 
they  thought  best.  As  the  commission  desired  to  erect 
the  structure  of  concrete  if  the  cost  were  not  prohibitive, 
one  concrete  construction  company  was  also  invited  to 
submit  a  design  and  bids. 

The  accompanying  drawings  show  in  outline  the  designs 
which  were  offered  by  the  several  bidders.  All  have  been 
redrawn  in  similar  style  and  are  redmcd  to  uniform  scale. 
It  should  be  said  in  fairness  that  the  extent  to  which 
artistic  design  was  of  importance  in  determining  the 
award  does  not  seem  to  have  been  clearly  understood  by 
all  those  taking  part  in  the  competition.  The  successful 
competitor,  however,  the  Phoenix  Hridge  Co.,  took  special 
pains  to  infonn  itself  concerning  the  conditions  at  the 
site.  The  chief  engineer  of  the  company,  John  Sterling 
Deans,  assigned  George  Schenck  of  his  stafl'  to  make  a 
personal  examination  of  the  site  of  the  projiosed  bridge 
and  sketches  of  the  surrounding  country.  After  tliis 
information  was  obtained,  several  tentative  designs  were 
prepared  in  the  company's  office  under  direction  of  P.  L. 
Szlapka,  its  designing  engineer.  The  particular  features 
of  tlie  design  finally  submitted  and  accepted  were  the 
work  of  Sumner  Gowen. 

The  structure  of  the  Phoenix  Bridge  Co.  is  designed 
for  erection  as  a  cantilever.  It  has  two  sidewalks  and  is 
to  carry  n  permanent  roadway  with  a  concrete  base  and 


wiiod-hlock  or  other  surfacing.  The  ]>rice  for  the  struc- 
tural steel  and  hand  railing  wit!i  estimated  weight  of 
1,400,000  lb.  was  $52,360,  not  including  field  painting, 
concrete  road\^•ay  or  sidewalks. 

The  design  of  the  McClintic-Marsball  Co.  was.  as  shown, 
a  long-span  arch.  The  ]irice  quoted  was  $50,430,  which 
included  the  erection  and  two  coats  of  paint  after  erection, 
l)ut  not  the  bridge  railing. 

The  braced-arch  design  of  the  Amerii'an  Bridge  Co. 
was  designed  to  reduce  the  expense  of  foundations  to 
the  lowest  point.  'J'lie  price  quoted  for  this  structure 
was  $53,600,  whicli  included  one  coat  of  paint  after 
erection  and  the  steel  railing.  This  proposal  was  based 
on  Class  A  loading  of  the  New  York  State  specifications 
of  11105.  with  certain  modifications.     For  the  same  design 


MAP   OF   SITE    OF    I'Ol'uLoriiN    VIADUCT 

Note  the  old  and  new  alignment  of  the  road;  new   road  in  full 

lines,  old  road  dotted 

with  the  trusses  proportioned  for  a  uniform  load  of  55 
II).  per  sq.ft.  and  the  floor  system  for  80  lb.  per  sq.ft., 
with  a  concentration  produced  by  a  6-ton  wagon,  the 
price  quoted  wfis  reduced  to  $46,350.  For  the  alternative 
design  with  steel  towers  submitted  by  the  American  Bridge 
Co.,  designed  for  the  heavy  loading  fixed  by  the  New  York 
specifications  of  1905,  the  price  quoted  was  $45,825. 

The  design  for  a  reinforced-concrete  structure  was  sub- 
mitted by  the  Howard  H.  Peterson  Co.,  of  New  York 
City,  of  which  F.  S.  Howell  is  engineer.  This  bridge  was 
designed  with  a  24-ft.  roadway  and  a  4- ft.  sidewalk  with 
a  width  over  all  of  36  ft.  The  total  length  of  the  structure 
is  775  ft.,  the  three  arches  having  spans  of  105  ft.,  210 
ft.  and  105  ft.  The  concentrated  live-load  assumed  was 
a  24-ton  truck.  The  allowalile  tension  in  reinforcing  steel 
was  taken  at  16,000  lb.  and  compression  in  concrete,  700 
lb.  The  price  bid,  including  the  piers  with  foundations 
carried  to  bedrock,  was  $139,000.  This  price  included 
also  the  concrete  roadway  slab  and  To]ieka-mi.\ture  paving 
on  concrete  liase  for  the  roadwav. 
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DESIGN  IN    REINFORCED  CONCRETE  BY  H.H  PETERSON  CO.,  FS.  HOWELL, ENGINEER 
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DESIGNS   FOR   THE   POPOLOPEN  CREEK  VIADUCT   NEAR   WEST  POINT.  N.  Y..   FOR  THE  PALISADES  INTERSTATE 
PARK    COMMISSION    OF   NEW    JERSEY    AND    NEW    YORK 
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The  twentv-lil'th  annual  convention  of  the  American 
Kaihvay  Bridge  and  Building  Association,  held  at  Detroit 
on  Oct.  19-21,  was  a  successful  meeting  in  its  large  at- 
tendance (165  members  and  over  85  visitors)  and  in  the 
character  of  the  reports  and  discussions.  The  president 
is  G.  W.  Rear  (Southern  Pacific  Ry.),  San  Francisco, 
Calif.;  secretary,  C.  A.  Lichty  (Chicago  &  Northwestern 
I{y.).  Chicago.  The  next  meeting  will  be  held  at  St. 
Paul,  Minn. 

Concrete  bridges,  piles  and  culvert  pipe  were  covered 
l)y  two  committee  reports,  which  were  of  considerable 
interest.  The  report  on  bridges  dealt  with  construction 
rather  than  with  design,  and  with  structures  of  moderate 
size.  It  included  a  compilation  of  the  details  of  practice 
on  a  number  of  roads  in  regard  to  such  matters  as  con- 
creting plants,  placing  concrete  during  cold  weather  and 
the  spouting  of  concrete.  As  to  the  last-mentioned  mat- 
ter, most  railways  use  this  method  with  more  or  less  re- 
striction, but  three  railways  do  not  permit  its  use  at  all. 

A  special  feature  of  the  report  relating  to  concrete  piles 
was  the  information  regarding  the  extensive  use  of  con- 
crete trestle  bridges.  These  have  piles  and  caps  (or  some- 
times thin  piers),  carrying  slab  spans  on  which  the  ordi- 
nary ballasted  track  is  laid.  As  to  concrete  culvert  pipe, 
some  roads  make  these  pipes  of  such  great  size  (oval  sec- 
tion, 84x89  in.)  that  they  are  used  for  cattle  passes.  It 
was  suggested  that  concrete  pipe  culverts  with  cemented 
joints  have  great  strength  to  resist  any  tendency  of  the 
bank  to  separate  them. 

TniBEK  Tkestle  Buidges 

That  the  timber  trestle  is  still  a  very  imiDortant  feature 
of  American  railways  was  evidenced  by  the  long  and 
active  discussion  of  the  report  on  this  subject.  The  report 
and  discussion  both  related  mainly  to  the  deck  rather 
than  to  the  structure  as  a  whole.  The  committee  consid- 
ered that  in  spite  of  the  objections  to  boxing  the  guard 
timbers  over  the  ties  no  better  means  of  holding  the  ties 
in  place  has  yet  been  perfected.  Several  members,  how- 
ever, considered  that  spacing  blocks  are  more  efficient, 
although  they  did  not  propose  to  omit  the  boxing  of  the 
guard  timbers  even  if  the  blocks  are  used.  The  blocks 
should  be  placed  under  the  guard  timbers. 

The  more  general  use  of  solid-deck  trestles  with 
ballasted  track  was  recommended,  because  of  their 
economy,  although  the  first  cost  of  such  a  structiire  of 
crcosoted  timber  is  about  50%  greater  than  that  of  an 
ordinary  trestle  of  untreated  timber.  The  report  sug- 
gested a  layer  of  felt-and-pitch  roofing  to  prevent  water 
from  getting  through  the  deck  to  the  lower  timbers,  but 
few  railways  seem  to  consider  this  extra  expense  necessary. 
The  use  of  rerailing  devices  at  the  ends  of  high  trestles 
was  advocated  by  one  speaker. 

Locomotive  Cranes 

The  extensive  use  of  locomotive  cranes  is  a  feature  of 
railway  and  other  work  and  includes  not  only  the  handling 
of  material  in  innumerable  ways,  but  also  such  special 
iservice  as  piledriving  and  excavating.  Handling  concrete 
materials  and  depositing  concrete,  erecting  bridges,  re- 
newing ties  and  rails  and  unloading  and  handling  heavy 
freight  are  examples  of  the  uses  of  the  crane.     It  may 


also  Iiandle  a  dragline  or  grab  bucket  or  a  piledriver  (with 
or  without  leads),  and  may  be  so  arranged  that  a  dipper 
handle  or  a  horizontal  truss  frame  and  leads  may  be  at- 
tached, converting  it  into  a  steam  shovel  or  a  railway  pile- 
driver  of  long  reach.  The  crane  may  not  work  as  cheaply 
as  a  regular  piledriver  or  steam  shovel  or  dragline  excava- 
tor, but  its  advantage  (and  often  economy)  comes  from  its 
ready  adaptability  to  such  uses  where  a  regular  machine 
is  not  available  and  where  the  amount  of  work  of  any 
one  kind  is  too  small  to  warrant  the  employment  of  the 
latter,  while  the  time  and  cost  of  doing  the  work  by 
hand  would  be  considerable. 

The  machines  are  of  two  general  classes — the  eight- 
wheel  crane,  which  may  be  operated  in  trains  and  on  main- 
line work,  and  the  four-wheel  crane  for  yard  and  shop  use. 

Railway  Water  Tanks 

It  has  been  assumed  very  frequently  that  wrought-iron 
tanks  are  more  durable  and  economical  than  steel  tanks, 
but  the  committee  suggested  that  it  is  a  question  whether 
the  wrought  iron  of  today  can  be  compared  with  that  of 
several  years  ago.  Present  conditions  appear  to  justify 
the  continued  use  of  steel  rather  than  a  return  to  wrought 
iron.  An  alloy  steel  with  much  greater  resistance  to  cor- 
rosion than  the  ordinary  metal  and  of  little  higher  price 
is  a  possible  development.  As  to  the  form  of  tank,  the 
hemispherical,  elliptical  and  conical  bottoms  have  elimin- 
ated the  use  of  the  ordinary  supporting  towers  for  steel 
tanks,  and  the  committee  advocated  the  conical  form  as 
being  more  satisfactory  in  precipitating  suspended  matter. 

Wood  tanks  continue  to  be  used  extensively,  but  a  limit- 
ing size  is  about  20x30  ft.  (100,000  gal.)."  If  a  greater 
capacity  is  required,  one  steel  tank  is  more  economical 
than  two  wooden  tanks.  Flat  hoops  were  considered 
preferable  to  round  or  half-round  hoops.  The  committee 
suggested  the  omission  of  the  tank  roof  in  warm  climates 
as  being  unnecessary  (if  the  water  is  not  used  for  drink- 
ing). Birds  get  in  and  build  nests  and  cause  more  pollu- 
tion than  would  occur  in  an  open  tank.  Nothing  was  said, 
however,  as  to  the  question  of  evaporation  in  an  open 
tank  in  hot  and  dry  climates.  Covered  tanks  are  the  gen- 
eral rule,  and  no  cases  of  the  exceptional  use  of  open 
tanks  were  given  in  the  report  or  discussion. 

illSCELLANEOUS    REPORTS   AND   PaPERS 

An  excellent  report  was  jDresented  on  the  important 
subject  of  "Efficient  Methods  of  Handling  Work  and 
ilen."  It  showed  how  the  railway  field  may  be  made 
more  attractive  to  the  younger  men  and  how  efficiency 
and  economy  may  result  from  the  proper  training  of  men. 
As  a  rule  they  are  employed  and  then  left  to  find  out  as 
best  they  can  how  work  is  to  be  done  and  what  is  required 
of  them.  Another  important  advantage  of  efficient  train- 
ing is  that  it  develops  a  supply  of  men  competent  for  em- 
ployment as  foremen.  Methods  of  keeping  efficient  records 
of  cost  of  individual  pieces  of  work  were  reviewed  in  an- 
other report.  This  led  to  some  discussion  as  to  difficulties 
in  keeping  costs  low  on  railway  work.  A  contractor  may 
purchase  material  whenever  he  needs  it  and  can  vary  his 
force  to  suit  conditions,  but  the  engineer  or  superintendent 
in  charge  of  railway  work  is  usually  hampered  by  restric- 
tions and  the  necessity  of  making  requisitions  even  for 
minor  matters,  so  that  he  has  not  a  free  hand. 

Two  individual  papers  were  presented.  One  by  C.  R. 
Enowles    ^Illinois    Central    R.R.)    on    ''Water    Waste," 
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«ho\ved  the  'Miiumerable  ways  in  which  water  is  wasted 
in  shops,  coach-cleaning  yards,  engine  ashpits,  etc.  The 
other,  by  F.  E.  Weise  ("C,  M.  &  St.  P.  Ey.),  was  on 
"Manila  Rope."  This  paper  dealt  with  the  manufacture, 
use  and  care  of  rope  and  pointed  out  that  the  substitu- 
tion ol'  wire  rope  for  hemp  rope  occurs  only  in  certain 
lines,  while  there  is  an  incvcasinu-  Held  I'or  the  use  ol' 
hemp  rope. 


22.  Valuuiion  and  rates  is  a  problem  of  the  second  and  third 
generation,   not  alone   of  the  present. 

23.  Slkllni?  scale  of  fares  and  return  best  meets  conditions 
of    maximum    productivity. 

24.  Resettlement  valuations  are  of  the  maximum  ultimate 
importance  at  present.  The  industry  should  support  fair 
methods,  not  oppose  all  valuations. 

25.  The  electric-railway  industry  should  meet  new  condi- 
tions with  the  weapons  of  publicity,  standardized  account- 
ing   and    friendly    cooperation    with    the    courts    and    commis- 


B.  J.  Arnold,  consulting  engineer,  of  Chicago,  who 
perhaps  is  best  known  for  his  numerous  street-railway 
valuations,  delivered  an  address  before  the  recent  con- 
vention of  the  American  Electric  Railway  Association  at 
■San  Francisco.  The  title  of  the  address  was  "Foundation 
Principles  of  Utility  Valuation,  with  Special  Application 
to  Resettlement  Plans,"  and  he  discussed  valuation 
primarily  for  resettlement  franchises  and  not  for  rates. 
Twenty-five  distinct  points  were  presented,  and  they  can 
best  be  summarized  in  Mr.  Arnold's  own  language  a- 
follows : 

1.  The  valuation  of  utilities  is  still  in  a  developmental  staErc, 
without  the  fundamentals  agreed  upon  by  representatives  of 
either  capital  or  the  public. 

2.  The  li.xed  fare  of  city  lines  involves  as  much  of  a  rate 
problem  as  any  other  utility.  Rates,  service  and  return  are 
elemental   and   coordinate    factors. 

3.  Intangible  or  nonphysical  values  are  receiving  more  and 
more  recognition,  including  past  losses  on  a  fair  actual 
Investment. 

4.  Historical  development  and  predictions  for  the  future 
are  becoming  essential   in  the  comprehensive   study  of  valuts. 

5.  Detailed  inventory  is  apparently  essential  to  acceptance 
by    courts   and    commissions. 

6.  Every  valuation  should  be  so  presented  as  to  be  readily 
checked  by  a  competent  authority.  Elimination  of  essential 
details    is    not    in    accord    with    proper    procedure. 

7.  Definite  construction  schedules  should  be  assumed  in 
reproducing  the  property,  estimating  carrying  charges  and 
computing  life. 

S.  Fluctuating  commodity  prices  should  be  averaged  over 
a  term  of  years,   using  trend   prices  or  the  weighted  average. 

9.  Reproduction  cost  new  should  consider  original  as  well 
as   present   conditions   of   construction. 

10.  Appreciation  cannot  be  held  to  offset  depreciation,  as 
a  general  principle.  It  may  be  computed  as  well  as  deprecia- 
tion  if  necessary. 

11.  Overhead  percentages  of  from  15  to  25%  total  in  addition 
to  the  bare  inventory  are  to  be  considered  reasonable  ele- 
ments of  the  cost  new  of  a  physical   property. 

12.  Franchise  values  can  only  be  based  upon  definite  con- 
tractual relations.  Adequate  service  as  defined  by  public 
rights  thereunder  is  essential  to  the  computation  of  correct 
franchise  values. 

13.  Cost  of  attaching  the  business  or  going  value  can  be 
definitely  computed  only  where  accurate  records  have  been 
presei'ved. 

14.  Renewal  funds  and  amortization  of  intangible  values 
are  a  first  and  prime  condition  of  the  permanency  of  invest- 
ment. 

15.  Depreciation  expense  (renewals)  is  an  operating  cost 
to  be  provided  for  by  a  definite  monthly  reserve  or  appropria- 
tion, compounded. 

16.  Renewal  funds  should  be  invested,  and  preferably  put 
back  into  new  property,  in  order  to  secure  tlie  maximum  com- 
pounding effect. 

17.  The  simple  straight-line  method  of  depreciation,  com- 
pounded, serves  all  essential  purposes. 

IS.  Maintenance  and  renewals  appropriations  should  be 
consolidated    in    one    fund   wherever    possible. 

19.  All  resettlements  should  be  made  on  the  basis  of  a 
continuing  investment,  carrying  permanent  funded  debt  irre- 
spective  of   ownership. 

20.  Amortization  may  then  be  confined  to  the  intangible 
values,   not    to    the    funded   property. 

21.  Fair  rate  of  return  should  be  dependent  upon  the  risks 
involved,   and   should   increase   with   the   risk. 


The  new  municipal  electricity  works  of  the  City  of 
Cleveland  has  made  great  strides  in  the  development  of  its 
business.  Although  its  load  is  only  half  developed,  it  shows 
a  cost  of  current  generated  of  l.S^ic.  per  kw.-hr.,  com- 
pared with  1.25c.  estimated  under  full  load.  Details  are 
given  in  "Municipal  Lighting  Bulletin  No.  2,"  which  has 
just  been  issued.  As  promised  by  F.  W.  Ballard,  Com- 
missioner and  Chief  Engineer  of  the  Department  of  Pub- 
lic Utilities,  it  gives  a  complete  description,  with  costs,  of 
the  new  20,000-kw.  municipal  electric  station  and  dis- 
tributing system.  It  has  also  a  detailed  statement  of  earn- 
ings and  expenses  to  Sept.  1,  1915. 

The  construction  costs  are  as  follows: 

Main    station     $1,137,396 

Four    substations    194.996 

El.-ctric    distribution    lines 1,079,757 

St.-.im    distribution    lines 10,623 

Ollice    and    miscellaneous 41,109 

$2,463,881 

The  generating  station  shows  the  very  low  unit  cost 
of  $56.87  per  kw.  of  capacity.  Its  generators  have  a 
contimious  rating  of  20,000  kw.  Alternating  current  is 
transmitted  to  substations  at  11,000  volts  and  distributed 
at  2, .300  volts.  The  substations  cost  on  the  average  $11,82 
■  jjer  kw. 

The  estimated  unit  costs  of  generating  and  distributing 
current,  made  up  before  the  plant  was  completed  were 
as  follows  (in  cents  per  kilowatt-hour)  :  Generating, 
0.50;  distributing,  0.70;  administration,  0.05 — total,  1.25. 
This  was  based  on  a  40%  load  factor  and  CO,000,000-kw.- 
hr.  annual  output.  The  plant  has  already  acquired  about 
half  its  full  connected  load  and  has  a  daily  load  factor 
(ratio  of  average  to  maximum  power)  of  more  than  60%. 
The  plant  load  factor  (ratio  of  average  daily  power  to  full- 
load  capacity)  is  21% — higher  than  in  many  old  light- 
ing plants.  The  unit  costs  of  generated  current  are  at 
present  as  follows  (in  cents  per  kilowatt-hour  generated)  : 
Operation  and  maintenance,  1.90;  fixed  charges,  sinking 
fund  and  interest,  0.7-1 — total,  1.8:!. 

When  the  figures  for  the  full  year  are  available  there 
is  expected  to  be  an  even  better  showing.  Moreover,  the 
municipal  plant  has  been  loaded  with  a  $200,000  "white- 
way"  business-street  lighting  system.  Revamping  the  old 
distribution  lines  has  been  charged  to  maintenance,  though 
m  part  it  might  have  been  a  legitimate  charge  against 
new  construction.  Extraordinary  depreciation  to  the  ex- 
tent of  $119,013  is  to  be  charged  to  surplus  at  the  end 
of  1915,  but  does  not  enter  the  figures  quoted.  This  de- 
preciation is  due  to  closing  down  two  old  small  generating 
stations. 

The  number  of  customers  is  now  11,500.  The  total 
revenue  from  sales  of  current  for  eight  months  of  1915 
was  $.']l;?,800.  The  average  sale  price  on  the  basis  of 
kilowatt-hours  sold  (14,981,595)  was ,2.09c.  On  the  basis 
of  kilowatt-hours  generated    (16,846,250)    it  was   1.86c. 
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The  Illinois  Hi^uiiway  Departiiieut  will  in  future  carry- 
on  the  bridge-shop  inspection  for  all  steel  bridges  built 
under  plans  prepared  by  the  department.  William  ^M. 
Marr,  chief  engineer  of  the  department,  issued  notice  to 
this  effect  during  the  past  week,  and  requests  bridge  shoi)s 
to  notify  the  department  several  days  before  material  is 
ready  for  inspection,  so  that  an  inspector  can  be  sent. 
The  department's  specifications  cover  the  details. 

'Uffiidl©5P  Aflip  Pipess'iiflS'e 

Bv    W'lLl.IS    CllU'JlAN* 

A  water  tank  in  Canora,  Sask.,  burst  on  Sept.  23  while 
being  filled  with  water.  The  unfilled  portion  of  the  tank 
contained  air  under  pressure.  This  accident  crijDpled  the 
fire-protection  system  of  the  town  and  damaged  the  elec- 
tric-lighting plant  (in  which  the  tank  was  located),  as 
shown  in  the  accompanying  view.     A  half-dozen   rivets 


HE.sn.  n.Vi  ;    1,^1  \:;i:  from  BURST  WATER  TANK 

pulled  through  the  metal  of  the  shell,  but  the  remaining 
rivets  held.  A  strip  was  torn  from  the  end  of  the  shell 
tlirough  the  center  of  the  rivet  holes. 

The  accident  was  caused  by  a  badly  corroded  release 
valve  and  a  tension  spring  filled  with  rust.  This  valve 
was  so  placed  that  the  waste  or  overflow  from  other  pipes 
discharged  over  the  top  of  the  valve,  which  caused  the 
heavy  corrosion.  The  pressure  gage  was  badly  corroded 
and  is  reported  to  have  registered  but  40-lb.  pressure,  in 
spite  of  the  fact  that  the  release  valve  was  set  at  100  lb. 

This  tank,  9  ft.  in  diameter  by  30  ft.  long,  formed  a 
part  of  the  "Iloosier  Uigh-Pressure  System,"  which  was 
installed  in  1913  for  fire  protection  only.  Similar  sys- 
tems have  been  ])ut  in  for  fire  and  domestic  supply  by 
the  corporations  of  Yorktown,  AVilkie,  Melfort  and  Old 

•Chipman  &  Power,   203  McJl  nuilding,  Toronto,  Canada. 


Battleford,  Sask.  The  town  of  Canora  now  has  under 
construction  a  more  complete  system  of  water- works  (de- 
signed by  Chipman  &.  Power).  The  new  plant  is  about 
ready  for  test.  The  steel  standpipe  which  is  being  con- 
structed for  the  new  system  is  shown  in  the  background 
of   the   accompanying   photograph. 


irsiiracnsco 
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After  the  San  Francisco  disaster  of  190G  many  of 
the  street-railway  lines  previously  operated  by  cable  were 
converted  into  electric  roads,  for  which  maintenance  ajid 
operation  costs  are  materially  less.  A  trunk  line  of  cable 
ran  along  Market  St.  and  had  branches  into  five  differ- 


REGRADING  HATES  ST.,  SAN  FRANCISCO 

ent  sections  of  the  city.  The  entire  Market  St.  system  has 
since  been  converted  with  the  exception  of  a  portion  of 
the  Hayes  St.  road  west  of  Fillmore  St.,  where  the  grades 
were  too  steep  for  an  electric  railway.  When  the  cable 
was  abandoned  the  route  of  this  line  was  altered,  to  the 
detriment  of  the  district  immediately  west  of  the  incline. 

A  roadway  over  which  electric  cars  can  be  operated 
with  safety  will  greatly  benefit  this  district  and  improve 
street-railway  traffic  facilities.  The  city  engineer,  there- 
fore, entered  into  an  agreement  with  the  United  Eailroads, 
the  holder  of  the  Hayes  St.  franchise,  by  which  the  rail- 
way company  will  at  its  own  expense  perform  the  grad- 
ing, and  tlie  removal  and  reconstruction,  of  tracks,  while 
the  city  will  pay  for  erecting  retaining  walls  and  terrac- 
ing the  ground  adjacent  to  tlie  cut,  as  well  as  to  recom- 
pense the  one  property  owner  who  claimed  damages  from 
the  proposed  improvement. 

Originally  the  elevation  of  the  grade  crossing  at  the 
crest  of  the  hill  was  200  ft.  above  city  base.  Approach- 
ing the  summit  was  a  14:.r)4%  grade.  AVhen  the  cut  is 
made  the  steepest  approaching  grade  will  be  10.9%,  and 
tlie  elevation  of  the  crossing  at  Pierce  St.  will  be  reduced 
to  245  ft.  The  usual  curb  takes  the  form  of  a  retaining 
wall.  Between  the  sloping  grass  plot  and  sidewalk  is  an 
ornamental  curb. 
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FsiiraasiniSi  CsiEaaE  Sftal]!  Closedl 

The  raiiama  Canal  slide  sitiiatiou  remains  unchanged. 
Every  cHort  is  apparently  being  made  to  open  up  the 
channel  through  Culebra  (Gaillard)  Cut  by  dredges  woriv- 
ing  from  both  ends,  but  no  oilicial  statement  has  been 
made  as  to  a  date  of  opening  or  as  to  the  probability 
of  attacking  the  slides  by  any  other  method  than  dredg- 
ing. At  the  present  rate  of  progress  1,000,000  cu.yd.  a 
month  could  be  excavated  by  the  dredges.  The  two 
views  on  this  page  show  the  extent  to  which  the  latest 


Culebra  slide  has  blocked  the  canal.  The  upper  view 
was  taken  in  June,  1914  (just  before  the  commercial 
opening),  and  i.s  looking  south  from  the  west  bank 
of  Culebra  Cut.  In  the  near  background  on  the  left 
dredges  are  working  on  the  Cucaracha  slide,  which  was 
iinally  cleaned  up  in  January  of  this  year.  In  the  left 
foreground  is  Gold  Hill,  where  in  October,  1911,  tlie  big 
Culebra  slide  started.  The  lower  view,  taken  in  Septem- 
ber, 191.5,  shows  the  l)locked  canal  at  the  same  point  after 
the  present  slides — both  from  Gold  Hill  on  the  left  and 
Contractors  Hill  on  the  right— had  closed  the  Canal. 


CULEBRA  CUT  BEFORE  AND  AFTER  THE  LATEST  SLIDE 
Upper  view,   June,    1914;    lower   view,    September,    1915 
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Initial  orders  for  equipment  for  the  siibstitntiou  of 
electric  traction  for  steam  on  the  Mountain  Division  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ey.  were  placed  a 
year  ago,  as  noted  in  Engineering  News  of  Feb.  12,  1914. 
In  the  elapsed  time  650  mi.  of  overhead  construction 
has  been  completed  on  more  than  200  mi.  of  line.  The 
100,000-volt  transmission  line  i^aralleling  the  tracks  has 
been  finished  and  tie  lines  to  the  Montana  Power  Co.  are 
ready.     The  rail  bonding  has  been  completed. 

Wood-pole  construction  is  used  throughout  both  for 
cross-span  and  bracket  construction.  The  t^vin  No.  0000 
trolley  ^rires  are  suspended  individually  and  separately 
from  the  same  steel  catenary  and  the  hangers  of  one 
trolley  'vrire  are  located  at  j)oints  mid-span  on  the  other. 
In  the  switching  yards  only  one  trolley  wire  is  used. 

Seven  substation  buildings  have  been  completed  and 
the  machinery  is  being  installed.  Construction  of  seven 
more  substations  for  the  second  half  of  the  440  mi.  of 
line  is  under  way.  These  stations  have  two  2,000-kw. 
motor-generator  sets  of  three  1,500-kw.  units.  One  will 
have  three  2,000-kw.  machines.  The  total  substation  kilo- 
watt will  be  59,500.  Each  of  the  motor-generator  sets 
consists  of  a  60-cycle  three-j)hase  2,300-volt  synchronous 
motor  direct-connected  to  two  1,500-volt  direct-current 
generators.  The  generators  are  connected  permanently 
in  series  to  supply  3,000  volts  to  trolley.  Each  set  is 
also  provided  with  an  exciter  at  each  end,  one  furnish- 
ing excitation  for  the  revolving  field  of  the  alternating- 
current  motor  and  the  other  supplying  the  separately 
Dxcited  fields  of  the  direct-current  machines.  One  new 
feature  has  been  added — a  longitudinal  ventilation  of  the 
core  and  field  coils,  similar  to  that  now  employed  in 
railway  motors.  The  use  of  this  method  of  cooling  has 
affected  a  considerable  reduction  in  the  floor  space  re- 
quired per  kilowatt.  The  overload  capacity  is  150% 
normal  load  for  2  lir.  and  300%  normal  load  for  5  min. 
This  will  provide  ample  margin  for  starting  a  train  of 
maximimi  tonnage  on  the  most  difficult  grades.  The 
motor-generator  sets  are  designed  to  operate  inverted  in 
case  the  regenerated  power  exceeds  that  required  by  other 
trains  operating  near  by.  For  this  reason  there  is  no 
necessity  for  water  boxes  or  other  energy-consuming  de- 
vices, since  the  excess  energy  is  transmitted  to  the  100,- 
000-volt  system  of  the  ilontana  Power  Co. 

Forty-two  282-ton  locomotives  have  been  ordered.  The 
first  unit  was  shipped  to  the  railway  Sept.  25.  Twelve 
are  geared  for  passenger  service  and  30  for  freight. 

The  citizens  of  Cleveland,  Ohio,  will  vote  on  Nov.  2 
not  only  for  city  officials  but  also  for  three  franchise 
proposals  of  large  importance:  (1)  A  freight-subway 
franchise  to  the  Cleveland,  Akron  &  Canton  Terminal 
Ry.  Co.;  (2)  increase  of  franchise  grants  to  the  Cleve- 
land &  Youngstown  E.R.  Co.;  and  (3)  the  new  Union 
Station  to  be  built  by  the  New  York  Central  lines. 

The  chief  bond-issue  proposal  to  be  voted  on  is  one 
authorizing  the  city  to  purchase  the  property  of  the 
street  railways  (Cleveland  Ey.  Co.).  Besides  this,  bond 
issues  of  $1,600,000  for  paying  the  city's  part  of  grade- 


crossing  abolition,  $100,000  for  building  public  comfort 
stations,  and  $300,000  for  opening  a  new  street,  are  to 
be  voted  on. 

The  Cleveland  &  Youngstown  E.E.  Co.,  part  of  whose 
line  is  already  completed,  is  to  extend  into  the  heart 
of  the  city,  with  an  underground  passenger  terminal 
just  south  of  the  Public  Square,  and  is  to  have  an  ex- 
tensive union  freight  station  half  a  mile  south  of  there. 
Thence  it  runs  southeast  to  Shaker  Heights,  making 
track  connection  with  all  crossing  railways. 

The  Cleveland,  Akron  &  Canton  Ey.  Co.,  popularly 
known  as  the  Barber  subway,  is  to  build  an  underground 
railway  from  the  lake  shore  southward  on  55th  St.  to 
connect  the  lake  traffic  with  the  upper  Cuyahoga  valley. 
At  Broadway  the  route  branches,  one  continuing  south  to 
the  city  limits  while  the  other  follows  Broadway  to  E. 
71st  St.  and  thence  along  71st  St.  to  the  city  limits. 
Yards  are  to  be  built  south  of  the  city,  and  docks  on 
a  2,000-ft.  frontage  on  the  lake  shore. 

The  Union  Station  agreement  provides  for  placing 
the  new  station  between  the  Court  House  and  the  City 
Hall,  and  arranges  a  settlement  of  disputes  between  city 
and  railways  concerning  lake-front  lands,  chiefly  filled- 
in  land  under  water. 

'0. 

A  "Wire-Dras  E^xamlnation  of  the  East  River,  New  Tork 
City,  from  Lawrence  Point  to  Execution  Rocl<s  will  be  made 
tills  fall  by  the  United  States  Coast  and  Geodetic  Survey. 

The  High-Pressure  Fire-Protection  System  at  Toledo,  Ohio, 
is  well  advanced  and  the  pumping  station  is  being  completed. 
The  system  is  to  serve  the  downtown  business  district,  as 
the  present  mains  of  the  domestic  system  are  too  small  and 
too  old  for  the  requisite  fire  pressure.  The  pumping  plant 
will  eventually  have  a  capacity  of  7,500  gal.  per  min.,  but  at 
present  there  are  being  installed  three  Allis-Chalmers  elec- 
trically operated  centrifugal  pumps  of  2,000-gal.  capacity 
each.  The  construction  of  the  plant  is  under  the  direction 
of   Herbert    McKechnie,    City    Engineer. 

The  Chicago  Municipal  Garbage-Disposal  Plant  is  to  be 
operated  by  the  city,  although  Dr.  Robertson,  the  new  Com- 
missioner of  Health,  had  proposed  to  make  a  short-term  lease 
of  the  grease-recovery  plant  to  a  contractor.  The  finance 
committee  of  the  City  Council  refused  to  approve  the  lease 
and  directed  that  the  entire  system  should  be  operated  as  a 
municipal  plant.  It  was  urged  that  if  a  contractor  could 
make  this  part  of  the  plant  profitable  the  city  could  do  the 
same,  but  that  profit  was  a  secondary  consideration,  the  main 
point  being  the  sanitary  disposal  of  the   garbage. 

A  Xeiv  Dock  and  Warehouse  at  Havana,  Cuba,  were  opened 
for  business  in  September.  The  owner  (the  Peninsula  & 
Occidental  Steamship  Co.)  is  the  first  steamship  line  to 
possess  its  own  dock  and  terminal  in  Havana.  Freight  from 
Havana  by  way  of  the  Peninsula  &  Occidental  ferry-steamer 
service  to  the  oversea  railway  extension  to  Key  West  of 
the  Florida  East  Coast  Ry.  is  growing  rapidly,  according  to 
Henry  M.  Walcott,  vice-consul  at  Havana.  It  is  reported  that 
the  steamship  company  has  ordered  the  construction  of  a  sec- 
ond steamer  capable  of  carrying  30  loaded  standard  freight 
cars. 

The  C-onstruction  of  Sewage-Pumping  Stations  in  Kansas 
cities  of  the  first,  second  and  third  classes  was  authorized 
by  the  last  session  of  the  legislature  of  that  state,  but  con- 
struction must  not  be  started  until  after  the  plans  and  speci- 
fications have  been  submitted  to  and  approved  by  the  State 
Board  of  Health.  Bonds  bearing  interest  at  not  more  than 
5V2%  and  stating  on  their  face  that  they  are  issued  under  the 
provisions  of  the  act  in  question  may  be  issued  to  pay  for 
such  sewage-pumping  stations,  without  regard  to  the  re- 
strictions and  limitations  contained  in  any  previous  act  of  the 
legislature  relating  to  municipal  bond  issues. 

Cl^ms  Against  the  United  States  for  losses  in  business 
due  to  the  temporary  closing  of  the  Panama  Canal  are  to  be 
instituted  by  various  steamship  companies  using  the  canal 
route,  according  to  press  dispatches.  This  action,  however, 
hardly  seems  likely,  inasmuch  as  the  Government  has  never 
guaranteed  the  continuity  of  trafllc,  but  has,  in  fact,  often 
called  attention  to  the  probability  of  slides  and  consequent 
shutdowns.     A  special  rate  has  been  made  for  trans-shipment 
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across  the  Isthmus  by  the  Panama  R.R.,  and  many  of  the  ves- 
sels awaiting  passage  have  taken  advantage  of  this. 

Street-Rnllnny  Subways  in  <hiciiBO  are  again  being  sug- 
gested, the  idea  having  been  revived  by  Mayor  Thompson. 
He  proposes  four-tracli  subways  in  the  congested  business 
district,  to  be  used  by  the  cars  of  the  surface  lines  and  the 
trains  of  the  elevated  railways.  The  subways  would  be 
built  by  the  city  and  operated  by  the  electric  railways  on  a 
rental  arrangement.  This  would  necessitate  an  agreement 
between  the  city  and  the  two  companies  which  control  all 
the  surface  lines  and  elevated  lines,  and  the  mayor  sug- 
m  sted  that  the  three  parties  should  appoint  a  commission  of 
.  xpcrts  to  investigate  the  financial  and  engineering  features 
ul'  the  project.  The  plans  determined  in  this  way  would  be 
submitted  to  the  City  Council  and  then  to  a  public  refer- 
endum vote.  No  action  has  been  taken  and  very  little  in- 
terest  has   been    shown    in    the    proposition. 


contemporary  that  Mr.  Brown  had  been  appointed  Professor 
of  Sanitary  Engineering  to  succeed  Professor  Sackett.  The 
appointment,  however,  requires  but  one  lecture  a  week  and 
does  not  interfere  with  any  of  Mr.  Brown's  other  dutie.s, 
which  include  the  secretaryship  of  the  American  Society  of 
Municipal   Improvements. 

Mr.  Edward  H.  Sargent,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Civil  Engineer  of  the  New  York  State  Conservation  Commis- 
sion, has  been  appointed  Assistant  Engineer  of  Water  Power, 
Storage  and  Drainage  at  an  annual  salary  of  $3,000.  Mr. 
Sargent  was  selected  from  G9  competitors  who  took  the  recent 
civil-service  examination  for  that  position.  Mr.  Sargent  was 
graduated  from  the  Massachusetts  Institute  of  Technology 
in  1907,  and  for  a  short  time  was  employed  in  the  Department 
of  Water  Supply  of  New  York  City,  afterward  being  appointed 
Assistant  Engineer  in  the  State  Water  Supply  Commission, 
which  was  later  consolidated   with   the  Conservation   Commis- 


Mr.  George  J.  Ray,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of 
the  Delaware,  Lackawanna  &  Western  R.R.,  was  recently 
awarded  the  degree  of  Doctor  of  Science  by  Lafayette  Col- 
lege.    The  degree  will  be  conferred  next  June. 

Prof.  Frank  H.  Constant,  M.  Am.  Soc.  C.  E,,  Professor  of 
Civil  Engineering  at  Princeton  University,  was  on  Oct.  20 
awarded  the  degree  of  Doctor  of  Science  by  Lafayette  College, 
the  occasion  being  the  inauguration  of  Dr.  John  N.  Mac- 
Cracken. 

Dr.  W.  McCoy,  Surgeon  United  States  Public  Health  Ser- 
vice, has  been  appointed  Director  of  the  Hygiene  Laboratory 
of  the  United  States  Public  Health  Service  at  Washington, 
D.  C,  succeeding  Dr.  John  F.  Anderson,  who  recently  resigned. 
Dr.  McCoy  is  now  in  charge  of  the  leprosy  investigation  at  the 
hospital  at  Molokai,  Hawaii. 

Mr.  A.  C.  Mackenzie,  Assoc.  M.  Can.  Soc.  C.  E.,  Engineer  of 
Maintenance-of-Way  of  the  Canadian  Pacific  Ry.  at  Montreal, 
has  been  appointed  Acting  General  Superintendent  of  the 
Atlantic  division  during  the  absence  of  Mr.  H.  C.  Grout,  Gen- 
eral Superintendent  of  the  division,  who  has  been  given  a 
leave  of  absence. 

Mr.  C.  T.  Delamere,  Assoc.  M.  Am.  Soc.  C.  E.,  Acting  Engi- 
neer of  Construction  of  the  Canadian  Pacific  Ry.  at  Montreal, 
has  been  appointed  Acting  Engineer  of  Maintenance-of-Way 
of  the  company's  Eastern  Lines  to  fill  the  vacancy  caused  by 
the  appointment  of  Mr.  A.  C.  Mackenzie  as  Acting  General 
Superintendent  of  the  Atlantic  Division. 

Mr.  Robert  E.  Strahorn  has  been  elected  President  of  the 
new  Oregon,  California  &  Eastern  Ry.  The  purpose  of  the 
company,  it  is  said,  is  to  open  new  through  routes  to  San 
Francisco  and  Nevada,  but  with  the  main  object  of  connect- 
ing the  Harriman  lines  in  Oregon  with  Reno,  Nev.,  in  such  a 
way  as  to  eliminate  the  long  haul  through  the  Sacramento 
Valley  and   over  two  mountain  routes. 

Mr.  Victor  R.  Walling,  Assoc.  M.  Am.  Soc.  C.  E.,  First 
Assistant  Engineer  of  the  Chicago  &  W^estern  Indiana  R.R., 
has  been  appointed  Principal  Assistant  Engineer,  in  charge 
of  construction  and  maintenance,  with  headquarters  at  Chi- 
cago. Mr.  Walling  has  been  in  the  company's  service  since 
1912  and  has  recently  been  in  charge  of  over  40  mi.  of  track- 
elevation   work   on    the   Western    Indiana   main   line. 

Mr.  Curtis  C.  Westfall,  Assistant  Engineer  in  the  Bridge 
Department  of  the  Illinois  Central  R.R.,  has  been  appointed 
Engineer  of  Bridges.  Mr.  Westfall  has  been  employed  by 
the  Illinois  Central  since  1907  as  draftsman  and  Assistant 
Engineer  of  the  bridge  and  construction  departments.  Assist- 
ant Engineer  in  connection  with  the  Chicago  Grand  Crossing 
track  elevation  and  Engineer  in  Charge  of  Construction  of 
70  mi.  of  the  company's  railroad  in  North  Dakota. 

Mr.  Frank  A.  Burr,  M.  Am.  Soc.  M.  E.,  formerly  Sales 
Manager  and  Mechanical  Engineer  at  Chicago  of  the  Spray 
Engineering  Co.,  of  Boston,  and  recently  connected  with  the 
Stone  &  Webster  Engineering  Corporation,  of  Boston,  has 
letn  appointed  Instructor  in  power-plant  design  at  Penn- 
.\lvania  State  College.  Mr.  Burr  is  a  graduate  of  Brown 
I'niversity  and  has  had  four  years'  experience  as  Instructor 
and  Assistant  Professor  in  the  mechanical  engineering  labora- 
tories  of  Cornell   University. 

Mr.  Charles  Carroll  Brown,  M.  Am.  Soc.  C.  E.,  editor  of 
"Municipal  Engineering,"  Indianapolis,  Ind..  has  been  ap- 
pointed lecturer  on  water-supply  and  sewage  disposal  at 
Purdue  University.     It   has  been   erroneously  announced  in   a 


H.  M.  McCartney,  formerly  a  civil  engineer  of  San  Fran- 
cisco and  Oakland,  died  from  heart  failure  at  Los  Angeles, 
Calif.,  on  Oct.  16.  Mr.  McCartney  had  been  connected  for  some 
time  with  the  land  department  of  the  Southern  Pacific  Co. 
During  the  construction  of  the  Western  Pacific  Ry.  he  acted 
as  Assistant  Chief  Engineer  and  w^as  prominently  identified 
with  the  Ijuilding  of  the  Northern  Pacific  Ry.,  the  Union 
Pacific  R.  R.,  and  the  San  Pedro,  Los  Angeles  &  Salt  Lake  Ry. 

Augustus  J.  Du  Bois,  M.  Am.  Soc.  C.  E.,  for  30  yr.  Professor 
of  Civil  Engineering  in  the  Sheffield  Scientific  School  of  Yale 
University,  died  suddenly  from  heart  disease  on  Oct.  19  at 
his  home  in  New  Haven,  Conn.  He  was  born  at  Newton 
Falls,  Mass.,  66  yr.  ago,  and  was  graduated  in  civil  engineer- 
ing from  Sheffield  in  1S69.  Tliree  years  later  he  took  the 
degree  of  doctor  of  philosophy  and  then  went  to  Saxony, 
where  he  took  a  two  years'  course  in  mechanics  at  the  Mining 
Academy  of  Freiberg.  He  returned  to  the  United  States 
in  1S75  and  was  appointed  Professor  of  Civil  and  Mechanical 
Engineering  at  Lehigh  University,  remaining  there  until 
18S4,  when  he  resigned  to  accept  the  chair  of  civil  engineer- 
ing at  Sheffield.  Professor  Du  Bois  was  a  member  of  the 
governing  board  of  the  school  and  an  author  of  numerous 
engineering  works. 


EHQEHEEIRHHG  SOCBETEE^ 


COMING   MEETINGS 
THIRD    ANNUAL    PENNSYLVANIA    WELFARE    AND    EFFI- 
CIENCY  CONFERENCE. 
Nov.    16-lS.      Conference    in    Philadelphia. 
AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Dec.    10  and   11.      Convention    in   Chicago.      Secretary,   Arthur 
Kneisel,   29  South  La  Salle  St.,  Chicago. 

American  Society  of  Civil  Engineers  —  The  nominee  for 
president  for  1916  is  Elmer  E.  Corthell,  consulting  engineer. 
New  York;  for  vice-presidents.  Palmer  C.  Ricketts,  Troy,  N. 
Y.,  and  Alfred  Craven,  New  York;  for  directors,  Virgil  G 
Bogue,  New  York;  A.  C.  Humphreys,  New  York;  Otis  F.  Clapp, 
Providence,  R.  I.;  Richard  Khuen.  Pittsburgh,  Penn.;  F.  G. 
Jonah,  St.  Louis,  Mo.,  and  Edwin  Duryea.  Jr.,  San  Francisco, 
Calif.  The  hold-over  vice-presidents  are  Clemens  Herschel,  of 
New   York  City,   and   Daniel  Bontecou.   of  Kansas  City,   Mo. 

National  Paving--Briclt  Manufacturers*  Association — The 
twelfth  annual  convention  of  the  National  Paving-Brick  Man- 
ufacturers' Association  was  held  in  Dayton,  Ohio,  Oct.  11  to 
13.  Except  for  the  opening  session,  the  convention  was  con- 
ducted jointly  with  that  of  the  American  Society  of  Municipal 
Improvements.  Several  papers  on  brick  pavements  were  read. 
At  the  business  session  on  Monday  morning  the  work  of  the 
association  during  the  past  year  was  reviewed  in  an  address 
by  the  retiring  president,  Charles  J.  Deckman,  and  in  papers 
read  by  Will  P.  Blair,  secretary,  and  H.  H.  Macdonald,  assist- 
ant secretary.  The  following  officers  w-ere  elected  for  the 
ensuing  year:  President.  C.  C.  Blair,  Youngstown,  Ohio;  vice- 
president.  J.  W.  Robb,  Clinton,  Ind.;  secretary.  Will  P.  Blair, 
Cleveland,  Ohio;  assistant  secretary,  H.  H.  Macdonald,  Cleve- 
land, and  treasurer,  C.  C.  Barr,  of  Streator,  111.  These  are 
all  reelections  except  C.  C.  Blair.  The  retiring  president, 
Charles  J.  Deckman.  has  served  four  years  and  declined  to  be 
a  candidate.  On  Tuesday  evening  the  association  was  host  to 
the  members  and  guests  of  the  American  Society  of  Municipal 
Improvements   at   a   banquet.      Secretary   Will    P.    Blair   intro- 
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(iuced  Robert  R.  Nevin,  a  Dayton  lawyer,  as  toastmaster. 
Among  the  speakers  was  Dr.  W.  O.  Thompson,  president  of 
Ohio  State  University,  whose  subject  was  "Efflciency  and 
Economy  in  Public  Expenditures."  James  M.  Cox,  former 
liovernor  of  Ohio,  spoke  on  "Benefits  Arising  from  Cooper- 
ative Efforts." 


nsiimces  Si2a« 


Another  Exhausting:  Ventilator 

A  new  ball-bearing  revolving  head  for  ventilatinj;  Hues, 
shown  in  the  accompanying'  sl^etch,  has  been  developed  by  the 
Burt    .Manufacturing-  Co..    of    Akron,    Ohio.      In    addition    to   the 
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BURT  REVOLVING  VENTIL.\TOR  HEAD 


tail  which  keeps  the  outlet  opening  before  the  wind,  the 
head  is  designed  so  that  the  breeze  blows  through  it  and  b.s' 
aspirating  action  produces  a  slight  vacuum  in  the  flue,  which 
helps   the   natural  draft. 

Portable    Geared    Hand-Power    Hoist 

The  small  geared  hoist  shown  in  the  accompanying  sketch 
is  intended  for  various  applications,  such  as  on  a  portable 
shop  crane  or  a  motor-truck  crane.  It  may  also  be  used  as  a 
car  puller,  fence  stretcher,  wrecking  hoist,  etc.  The  weight 
of  the  hoist  is  only  24  lb.  The  cable  drum  has  an  internal 
gear  engaged  by  a  pinion  driven  by  the  ratchet  ci'ank.  -The 
40-ft.  cable  is  led  through  a  block  which  may  be  chained 
to  a  rail  or  timber  for  anchorage.  A  special  anchor  consists 
of  three  light  steel  stakes  driven  into  the  ground  about  a  foot 


LIGHT    HAND-POWER    HOIST 

apart  and  sloping  in  the  direction  of  the  pull.  In  a  test  made 
at  the  Ranken  School  of  Mechanical  Trades.  .St.  Louis,  the 
anchor  arranged  as  shown  sustained  a  pull  of  .'i.eso  lb.  with- 
out giving.  It  is  built  by  the  I'ull-U-Out  Sales  Co.,  2018 
Market   St.,    St.   Louis,    Mo. 


Steel 


rill    Wooii    Tie 


A  steel  tie  with  wood  bearing  blocks,  as  shown  here- 
with, is  being  tried  on  the  Pennsylvania  R.R.,  which  has 
laid  about  500  ties  near  Parkesburg,  Penn.  This  tie  con- 
sists of  an  S-ft.  steel  channel,  5xS  in.,  %  or  vi  in.  thick, 
weighing  130  or  180  lb.  Holes  in  the  bottom,  at  the  middle, 
provide  for  drainage  and  for  bonding  with  the  ballast.  Under 
each  rail  is  a  creosoted-wood  block  18  in.  long  secured  by  two 
bolts,  and  prevented  from  shifting  by  end  lugs  stamped  up 
from    the   bottom    of   the   channel.      A   steel   tie-plate   is   placed 


upon  tliis  and  the  rail  is  secured  by  common  spikes  or  screw 
spikes.  Tile  l^loclt  extends  aliout  2  in.  above  the  sides  of 
the  steel  channel,  and  it  appears  that  no  additional  insulation 
is  required  for  rails  carr.ving  signal  circuits.  The  construc- 
tion permits  of  shimming  the  rail  to  level  and  adjusting  it  to 
gage.       Durability,    economy    and    easy-riding    properties    are 
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COilBIXATION    STEEL    AXD    WOOD    TIE 

among  the  advantages  claimed.  Tlie  blocks  are  easily  renew- 
able. In  some  cases  they  may  be  made  from  the  sound  por- 
tions of  old  ties  or  other  scrap  timber,  and  it  has  been  sug- 
gested that  increased  life  of  the  steel  may  be  obtained  by 
some  cheap  anticorroslve  treatment.  The  patents  on  this  tie 
are  owned  by  the  Standard  Steel  Tie  Co.,  of  Dallas,  Tex. 


Window   Ventilator    and    Air   Cleaner 

novel    small    ventilator,     intended    particularly    for 


of- 


fices and  buildings  where  natural  ventilation  is  insufficient 
and  modern  foi  ced  ventilation  methods  cannot  easily  be  em- 
ployed, has  been  put  on  the  market  by  the  Hackney  Ventilat- 
ing Co.,  University  and  Prior  Ave.,  St.  Paul,  Minn.  As  may 
be  seen  in  the  accompanying  views,  there  are  both  exhaust 
and  supply  fans,  the  latter  drawing  its  air  through  a  cloth 
filter.     The   two   fans   are   mounted   on   the  shaft   of  a  Vso-hp. 


■VWO    VIEWS    ciF    .'-■JI.VLL    l':XHAUST    AND 
BLOWER    VENTIL.\TOR 

1,000-r.p.m.  motor.  The  latter  is  supported  by  a  cork  slab, 
which  deadens  the  noise  of  the  motor.  The  casing  is  split 
and  hinged  so  as  to  be  easily  opened.  The  delivery  tip  is 
reversible — to  change  the  direction  of  the  air  current.  Three 
sizes  of  the  machine  are  available — for  5,000,  7,500  and  10,000 
cu.ft.    of   air    per   minute. 

New    Pipe-Calltins    Tool 

Those  experienced  in  pouring  lead  joints  in  pipe  know 
the  tendency  of  the  lead  to  contract  around  the  spigot  portion 
of  the  pipe,  making  it  necessary  to  drive  the  lead  to  the  upper 
portion  or  bell  end  of  the  pipe  or  valve  in  order  to  make 
the  joint  water-tight.  This  tendency  has  been  taken  into 
account   by   the   Water   Works   Equipment   Co.,    50    Church    St.. 


"REVELATION"     C.VLKI.\(_;    TOOL 
Pneumatic    type 

New  York,  which  has  just  placed  upon  the  market  two  calking 
tools,  one  for  hand,  the  other  (see  accompanying  view),  for 
air  operation.  The  hand  tool  is  like  the  other,  but  has  no 
chuck  shank.  The  "Revelation"  calking  tool  was  designed 
for  lifting  up  the  lead.  The  manufacturer  guarantees  that 
the  application  of  this  tool  once  or  twice  around  the  juinl 
will   make  a  water-tight  joint. 
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Comisftr^ctlnoini  Detlaiils  ©f  Bridge 
Across  PortHaimdl  Hlarlbor 


The  bridge  now  in  niiistnu-tion  acro.-s  an  arm  of  the 
harbor  between  Portland  and  South  Portland,  in  Cnniber- 
land  County,  Maine,  comprises  two  long  approaches  on  the 
Portland  side,  each  of  reiuforced-concrete  beam-and- 
girder  construction,  a  stretch  of  TOO  ft.  of  reinforced- 
concrete  cantilever-girder  spans,  1,000  ft.  of  steel  canti- 
lever spans,  with 
a  middle  rolling 
lift,  and  a  length 
of  275  ft.  of  con- 
crete beam-aud- 
girder  eoustruc- 
tion  on  the  South 
Portland  side.  Its 
design  was  de- 
scribed in  an  ear- 
lier issue  of  Engi- 
neering N  e  w  s. 
There  are,  how- 
e\er,  some  points 
11  the  construction 
which  are  worthy 
of  separate  notice. 
There  existed  at 
the  site  an  old 
highway  bridge 
which  paralleled 
a  n  d  overlapped 
I  he  new  bridge 
from  South  Port- 
laud  to  the  Port- 
1  a  n  d  bulkhead 
line,  but  which 
turned  westward, 
away  from  tlu' 
new  bridge,  from 
that  point.  On 
account  of  the 
lieaxy  traffic  it 
was  necessary  to 
maintain  a  cross- 
ing for  vehicles, 
foot  passengers 
and  street  cars 
across  the  harbor, 
though  the  inter- 

lereuce  of  the  new  and  old  bridge  lines  precluded  the  jios- 
-ibility  of  using  the  entire  old  bridge.  As  a  solution  it  was 
decided  to  tear  down  the  Portland  shore  crossing  of  the 
old  bridge  and  divert  the  traffic  eastward  along  the  water- 
front street  at  the  Iralkhead  line,  at  the  same  time  building 


a  new  iJile-hridgc  diver.-ioii — lu  the  shape  of  a  wide  ojicii 
letter  V — whicli  crossed  the  main  harbor  channel  with  a 
temporary  swingbridge  at  the  point  of  the  V.  The 
South  Portland  section  of  the  old  briilge — narrowed 
slightly  on  account  of  the  encroachment- of  the  new  road- 
way— continued    the    teni])orary    crossing    to    the    south. 

The  view  in   Fig. 

I  was  taken  from 

II  high  point  at  tile 
Portland  end  of 
the  new  liridge. 
It  shows  the  new 
Iriidge  under  coii- 

tiuction  on  the 
I  Alt,  with  the 
ifiuporary  cross- 
ing at  the  left. 
The  V  diversion, 
it  will  be  seen,  was 
necessary  in  order 
to  make  space  for 
the  swing  of  the 
drawbridge.  The 
temporary  draw- 
bridge is  of  the 
swingbridge  type, 
mounted  on  a  tim- 
ber-pile center 
|)ier  and  providing 
two  70-ft.  (chan- 
nels. The  bridge, 
which  was  de- 
signed and  built 
lor  this  temporary 
service,  is  made  up 
of  two  trusses, 
'2 1  ft.  4  in.  c.  to  c. 
;iiid  extending  8(> 
ft.  on  each  side  of 
tile  4-ft.  wide  cen- 
ter-bearing girder. 
The  timber  floor  is 
carried  on  floor- 
beams  suspenderl 
below  the  posts. 
Each  truss  is  8  ft. 
deep  and  is  self-supporting  when  the  span  is  closed.  When 
the  draw  is  open  the  outstanding  trusses  are  carried 
from  a  central  tower  by  1%-'ii-  rods  extending  down  to  a 
point  about  two-thirds  of  the  way  along  the  truss.  Elec- 
tric power  is  used  for  operation. 


FIG.    1.     VIEW    ALONG    PORTLAND    HARBOR     BRIDGE,    LOOKING     TOWARD 
SOUTH  PORTLAND 

Main  bridge  section  in  middle.     Temporary  bridge,  with  angle  in  plan  to  pro- 
vide for  drawbridge  swing,  approached  from  roadway  alongside  railway  yard  at 
left.      Laying  tracks  on  concrete-beam  section   in    foreg 
tion  next  beyond  under  erection..  South  Portland  appro: 
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The  concrctinjj:  of  the  various  widely  distriViutt'd  sec- 
tions of  the  bridge  is  done  iTom  three  central  points, 
at  each  of  which  is  located  a  mi.xing  and  conveying  plant. 
Two  of  these  plants  (on  the  Portland  side)  are  of  the 
cluiting  type.  The  one  on  the  South  Portland  side  is 
tiie  old-fashioned  derriek-and-bucket  method. 

Plant  No.  1  was  located  about  midway  of  the  State  St. 
or  north  approach,  at  the  foot  of  Tyng  St.  It  comprised 
a  one-yard  Smith  mixer  located,  in  a  pit  dug  below  the 
level  of  the  street  and  overhead  bins,  which  could  be 
loaded  dircitlv  from  wagons  coining  down  Tyng  St.   There 


It  is  stated  by  the  contractor  that  in  this  work  the 
limit  of  chuting  was  found  to  be  at  about  a  30°  angle 
with  the  horizontal.  For  a  flatter  angle  the  concrete  had 
to  be  so  wet  as  to  make  its  integrity  doubtful. 

For  some  of  the  floor  slabs  of  the  steelwork  a  portable 
•■i^-yd.  Koehring  mixer  will  be  used,  bringing  in  the  ma- 
terial across  the  finished  roadway  of  the  bridge  in  wagons. 

On  the  South  Portland  concrete  section  the  amount 
of  concrete  to  be  laid  was  so  small  that  it  did  not  warrant 
the  erection -of  a  tower  plant,  so  a  1-yd.  Smith  mixer  has 
been  mounted  there.    Tlie  material  will  be  brought  in  ovci 


FIG.  2.  CONCRETING  TOWER  AT  PORTLAND  END  OF  PORTLAND  HARBOR  BRIDGE 


was  a  120-ft.  steel  tower  of  the  Lakewood  type  from 
whicli  the  approach  could  be  controlled  from  the  north 
end  to  a  point  near  the  main  bridge,  where  the  other 
plant  took  up  the  work.  The  extent  of  the  spouting  was 
about  220  ft.  from  the  base  of  the  tower. 

For  the  main  Portland  end  of  the  bridge  and  for  the 
west  approach  the  concreting  was  done  from  a  tower 
located  near  the  junction  of  the  approaches  and  main 
bridge.  This  equipment  was  in  service  at  the  same  time 
as  the  north-approach  equipment.  The  details  were  prac- 
tically the  same,  except  that  the  tower  was  155  ft.  high, 
though  as  it  was  located  on  the  street  some  42  ft.  below 
the  floor  level  of  the  bridge  its  total  height  was  about  the 
same.  It  could  control  some  of  the  north  approach,  all 
of  the  west  approach  and  practically  all  of  the  main  con- 
crete bridge,  though  some  of  the  main  bridge  toward  the 
middle  had  to  be  concreted  from  buggies  pushed  from 
delivery  hoppers  at  the  end  of  the  extended  chute. 


the  old  approach  and  the  concrete  delivered  by  a  swinging 
derrick. 

The  view  in  Fig.  2  shows  the  second  of  the  tower  dis- 
tributors in  action  at  the  juncture  of  the  west  approach 
at  the  right  and  the  main  bridge  in  the  background.  It 
will  be  noted  that  two  secondary  wooden  towers  had  to 
be  erected  in  order  to.  carry  the  guy  lines  of  the  steel 
lower  out  of  the  way  of  the  yard  and  also  in  order  to 
carry  the  suspension  wires  for  the  chute  in  its  extended 
position. 

The  aggregate  used  throughout  was  a  graded  sand  and 
gravel  obtained  from  a  mixed  bank  at  South  Portland, 
where  it  is  screened,  washed  and  regraded  Ijefore  being 
carted  by  wagon  to  the  various  concreting  plants  at  the 
bridge.  In  the  whole  job  there  will  be  about  30,000  cu.yd. 
of  concrete,  of  which  12,000  cu.yd.  is  in  the  superstruc- 
ture and  1 8.000  cu.yd.  in  the  substructure.  The  steel  re- 
inforcement totals  729  tons. 
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Over  1,200,000  ft.  of  Nortli  Carolina  ]nw  was  lirouulu 
ill  by  schooner  to  Portland  to  be  used  in  tlio  i'ornis  and 
(cnterino;  for  tlie  bridge.  Bei-ause  of  the  varied  sinews  and 
spans  very  little  of  the  forniwork  could  be  standardized; 
but  in  spite  of  this  some  of  the  forms  were  used  four 
or  live  times.  The  view  in  Fig.  3  shows  the  forms  in 
plaie  for  the  girders  of  the  main  bridge  at  the  Portland 
end  and  illustrates  the  general  type  of  form  used.  For 
centering  under  the  cantilever  girders  over  the  railway 
track,  wooden  trusses  (Fig.  4)  were  pretty  generally  used, 
supported  by  posts  located  where  they  could  be  between 
the  numerous  tracks  of  the  terminal  yards. 

All  this  work,  as  well  as  all  material  transferred  on 
the  Portland  end  of  tlie  bridu'e,  was  carried  on  from  a 


FIG.    3      FORMWORK   ON    CONCRETE-GIRDER   SECTION 

Urowuiug  locomotive  crane  with  a  65-ft.  boom  and  a 
o5-ton  rated  capacity.  On  account  of  the  great  num- 
ber of  tracks  available,  this  crane,  which  is  provided 
with  standard-gage  trucks,  could  readily  reach  any  part 
uf  the  bridge.  It  may  be  noted  in  the  foreground  of  the 
view  in  Fig.  2. 

In  concreting  the  main  concrete  span  at  the  Portland 
end  the  pier  bents  were  first  completed  to  the  base  of  the 
girder  supports  before  the  centering  for  the  girders  was 
|)laced.  Then  the  cantilever  girders  were  cast  in  one  pour- 
Mig  from  one  overhang  to  the  other  and  in  groups  of  tlu'ee 
1  rausverse  to  the  bridge.  The  corresponding  three  on  the 
other  side  of  the  bridge  were  then  cast.  About  two  weeks 
after  the  main  cantilever  spans  were  all  completed  the 
intermediate  or  suspended  spans  were  cast,  all  in  one  dav. 
It  required  about  196  yd.  of  continuous  pouring  for  one 
day's  work  on  the  largest  of  these  girders. 

Special  Coxstkuctiox  Details 

'i'lie  use  of  precast  concrete  railing  sections  and  side- 
walk brackets  was  commented  on  in  the  previous  article. 
Sufh  practice  is  fairly  common,  but  it  is  imusual  to  ship 
I'oncrete  members  of  this  sort  by  rail  as  far  as  from  Boston 
to  Portland,  as  was  done  in  this  case. 

The  setting  of  the  curb  forms  is  somewdiat  out  of  the 
nrdiuary.  The  floor  slab  for  the  bridge  is  cast  level  with 
the  roadway,  leaving  the  conduit  space  exposed.  The  con- 
duits are  then  placed  and  covered  with  gravel  fill  on  which 
IS  laid  the  steel-mesh  reinforcing  for  the  sidewalk.  There 
is  (HI  hand  on  the  job  a  series  of  blocked  wooden  stringers 
to  which  are  attached  at  the  proper  location  the  steel  cor- 
ner-pieces for  the  curbing.  This  lilocking  is  then  set  up 
along  the  cdire  where  the  curli  would  lie  and  wiredback  to 


the  reinforcement  of  the  sidewalk.  All  that  reniains  to  br 
done,  then,  to  east  the  sidewalk  is  to  jiour  it  on  the  niesli 
as  laid  and  to  screen  it  off  between  the  outer  coping  and 
the  curb  block  as  placed.  When  set,  the  wiring  can  be 
loosened  and  the  curb  blocking  removed  for  future  use. 

Floating  Caissons  fok  Eiveij  Piers 
The  river  piers  on  which  the  steel  spans  of  the  bridge 
rest  are  all  in  deep  water  varying  from  25  to  50  It., 
with  a  13-ft.  ma.ximum  variation  in  tide.  They  are  all 
skewed  to  meet  the  thread  of  the  ('urrent  and  all  have 
approximately  the  same  general  sections. 

In  general  the  piers  are  rectangular  in  plan  and  con- 
sist of  a  base  of  concrete,  footing  on  timber  piles,  about 
;i0x88  ft.  in  section  and  11  ft.  deep,  with  a  prismatic 
u])]ior  ]iait  rising  in  much  smaller  section  to  ju.st  below 
mean  Iciw  water.  .Ml  of  this  part  is  mass  concrete. 
Above  this  section  the  face  of  the  pier  is  cut  granite,  with 
concrete  backing,  partly  to  provide  a  more  artistic  appear- 
ance, but  nuiinly  as  a  protection  against  the  inter-tidal 
wear  on  the  concrete,  since  it  has  been  found  in  Portland 
harbor — which  is  salt  water  and  frequently  icebound — 
I  hat  concrete  does  not  stand  up  well  between  tides. 

There  was  no  specified  method  of  cou.structing  these 
piers,  the  only  provisions  in  the  specifications  being 
that  the  silt  was  to  be  dredged  to  a  dcjith  of  at  least  5  ft. 
below  present  bottom  and  that  piles  were  to  be  driven  to 
a  resistance  satisfactory  to  the  engineer.  It  was  also  speci- 
fied that  the  concrete  foundation  block  might  be  deposited 
through  water,  provided  the  space  was  inclosed  in  tight 
sheeting  and  the  method  of  placing  the  concrete  was  such 
as  to  insure  dense,  soimd  concrete.  However,  the  c-ontrac- 
tors,  after  considering  the  matter,  decided  to  construct 


PIG.    4.    PORTLAND    END    OF    BRIDGE    UNDER 

CONSTRUCTION 

Note   trussed   centers   for   girders   over   railway   tracks.      Statu 

St.   approach  at   right,   Clark  St.  approach   at  left 

seven  of  the  ten  piers  by  means  of  a  floating  caisson.  This 
method  was  utilized  and  proved  eminently  successful. 
In  its  elements  the  scheme  was  as  follows :  The  pier 
site  was  first  dredged  to  grade  and  the  wooden  piles  driven 
on  the  close  spacing  (average  21^  ft.)  required.  The 
number  of  the.se  piles  per  pier  varied  from  170  to  STO. 
By  means  of  a  floating  saw — with  the  usual  circular-saw 
equipment  of  piledriver  leads  with  a  vertical  shaft  between 
them  carrying  a  horizontally  di.sposed  circular  saw  at  its 
lower  end — the  piles  were  cut  off  with  great  rapidity, 
^ileanwbile  on  shore  had  been  constructed  a  concrete  cais- 
son or  open  box,  which  was  .so  built  as  to  permit  the 
creetiiin    on   it  of  wooden   sides.      This   liox   was   floated 
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out  1()  the  pier  site  and  concrete  deposited  inside  of  it 
in  tlu'  open.  As  the  concrete  was  deposited  the  box  sank 
until  it  found  a  level  bearing  on  the  piles.  It  was  then 
carefully  adjusted  to  its  proper  location  and  the  concrete 
carried  up  high  enough  to  insure  its  being  fixed  on  the 
piles.  The  masonry  was  then  carried  up  to  above  high 
water,  after  wiiich  the  wooden  sides  wer«  removed  and 
the  pier  completed. 

Fig.  5  shows  a  sketch  of  the  base  of  the  concrete  box. 
These  boxes  varied  in  size,  but  the  dimensions  of  the 
lamest  were  as   follows:     Length,   88  ft.  4  in.;  width, 


FIG.     5.    SKETCH    OF    LiiWKi; 
CAISSON  FOR  PIEKS  (iK   I'l 
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33  ft.  8  in. ;  height,  4  ft.  6  in.  The  concrete  section  was 
cast  on  a  3-in.  solid  wood  flooring  attached  to  the  concrete 
lloor.  The  box  itself  was  made  up  of  f  2-in.  bottom  and 
sides  and  interior  walls.  The  outside  of  the  bottom  was 
provided  with  a  12-in.  lip,  into  which  were  cast  hook  bolts 
as  shown  in  the  detail  in  Fig.  5.    While  still  on  the  ways 


the  studding  for  the  forms  for  the  lower  part  of  the  pier 
was  attached  to  the  hook  bolts  in  the  manner  shown  and 
tho.se  sides  built  up  to  a  height  sufficient  to  insure  the 
floating  of  the  box  when  it  was  launched.  These  sides 
were  then  calked  so  as  to  make  the  structure  water-tight. 

After  launching  ( Fig.  7  is  a  view  of  the  launching  of  one 
of  these  caissons)  it  was  towed  to  place  and  the  concrete 
work  started.  By  careful  manipulation  of  the  filling  of 
the  concrete  in  the  cells  the  whole  caisson  was  sunk 
uniformly  at  a  rate  of  about  2  ft.  of  sinking  per  1  ft.  of 
concrete  total  filling,  the  concrete  being  continued  u]i 
into  the  forms  above.  When  the  whole  box  had  its  first 
even  bearing  on  the  prepared  pile  bed,  the  sluiceways  m 
the  sides  of  the  forms  were  opened  (Fig.  8)  and  the  box 
allowed  to  take  a  firm  bearing  on  the  pile  bed. 

Inasmuch  as  this  operation  occurred  some  days  after  the 
jiouring  of  the  concrete,  the  wetting  was  not  at  all  harm- 
ful. Only  enough  water  was  allowed  to  enter  the  forms 
to  insure  the  stability  of  the  pier  on  the  bed.  Then 
the  concreting  was  continued  up  inside  the  forms  in  the 
dry,  the  outer  forms  serving  as  a  coffer-dam.  As  soon 
as  the  concrete  got  above  the  water  line  the  hook  bolts 
^vere  unbolted  at  the  top  and  eased  off,  thus  allowing  the 
whole  outer  framework  to  be  taken  down  to  be  used  on 
another  caisson  under  construction,  the  rest  of  the  pier 
being  carried  up  uniformly  in  open  air,  using  the  granite 
facing  blocks  as  forms,  inside  which  the  concrete  was 
placed.  After  the  pier  had  taken  its  bearing,  sand  was 
dumped  overboard  alongside,  it  being  hoped  and  expected 
that  the  sand  would  tail  under  the  pier  and  fill  up  the 
short  distance  between  the  pile  tops  and  the  dredged 
foundation.  The  foundations  are  finally  protected  by 
a  large  amount  of  riprap  deposited  for  a  distance  of  18 
ft.  on  all  sides  of  the  pier. 


KIGS.  6  TO  8.    VIEWS  OP  CONCRETE  CAISSijNS  USED  IN 

BUILDING    PIERS    OF    PORTLAND    BRIDGE 

Pig.  (5 — Concrete  base  on  ways.   Fig.  7 — Launchini;  a  caisson. 

Fig.  S — Flooding   a  caisson   in   place 

The  bridge  is  being  built  for  Cumberland  County, 
Maine,  under  the  direction  of  J.  R.  Worcester  &  Co.,  of 
lioston,  Mass.,  as  Engineer,  with  B.  E.  Pettee,  of  that  firm, 
;is  Resident  Engineer.  The  substructure  contract  was 
held  by  Holbrook,  Cabot  &  Rollins,  Inc.,  of  Boston,  with 
Luke  S.  White  as  Superintendent,  and  the  superstructure 
contract  by  T.  Stuart  &  Son  Co.,  of  Newton,  :Mass.,  with 
Albert  T.  Stuart,  of  the  firm,  as  Superintendent.  The 
structural-steel  spans,  including  the  Scherzer  rolling-lift, 
ai'e  beiu',,'-  built  bv  the  Rhu'iiix  Bridge  Co. 
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The  principal  fraturcs  of  the  desiuu  of  the  Twin  Peaks 
'I'liiinel   were   fully   described    in   Engineering   Npwx   of 
I'\'l).  80,  1915.    The  project  is  the  largest  thus  far  undcr- 
tnken  in  any  city  for  the  extension  of  a 
st  reet-raih\'ay  system.     The  length  of 
the  tunnel  is  13,000  ft.,  the  width  25 
tt.  in  the  clear  and  the  clear  height 
a  hove  top  of  rail  15  ft.     On  its  com- 
pletion over  10,000  acres  of  very  desir- 
able residential  territory,  now  isolated 
by  reason  of  inadequate  street-railway 
facilities,  'n^ll  be  brought  into  direct 
connnunication  ■O'ith  the  downto^ni  dis- 
trict. 

On  Nov.  13,  1914,  a  contract  for  the 
construction  of  the  tunnel  was  awarded 
to  Eobert  Storrie  &  Co.  for  the  esti- 
mated sum  of  $3,372,000.     Work  was  begun  on  both  entls 
simultaneously  on  Nov.  30,  1914. 

Up  to  the  middle  of  October,  2,000  lin.ft.  had  been 
excavated  westerly  from  the  east  portal  and  1,860  lin.ft. 
of  concrete  tunnel  lining  liad  been  poured.    A  short  dis- 


tance from  the  portal  a  large  underground  station  has 
been  provided  for  the  accommodation  of  passengers  trans- 
ferring from  subway  to  surface  cars,  and  vice  versa. 

Excavation  for  the  first  1,300  ft.  of  tunnel  and  for  the 
underground  station  was  performed  in  open  cut  with 
steam  shovels.  A  few  hundred  feet  from  the  porta!  the 
cut  was  so  deep  that  it  had  to  be  taken  out  in  two  lifts. 
One  shovel  lirst  excavated  about  12  ft.,  loading  into  auto 
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PIG.    2.     TWIN   PEAKS   TUNNEL   EXC.WATION   AND  TIMBERING 

trucks  on  the  bank  above  the  excavation ;  behind  this 
a  second  steam  shovel  completed  the  cut  to  the  required 
depth,  loading  into  auto  trucks  which  followed  up  the 
steam  shovel  through  the  cut. 

Most  of  the  material  through  which  the  excavation  was 
nuide  stood  without  lagging,  but  near  the  corner  of  18th 


FIG.   1.     TIMBERED  TUNNEL  EXCAVATION  IN  MAIN   SECTION  OF   TWIN   PEAKS   TUNNEL, 
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FIG.  i.     TWIN  TUNNEL  FORMS  IN  OPEN  CUT 


aud  Ilattie  St.  a  deep  fill  exteudcd  across  the  line  of  the 
work.  In  this  location  it  was  necessary  to  drive  50-ft. 
sheeting  on  eacli  side  before  excavation  and  brace  across 
the  trench  with  12x12  spreaders. 

The  18th  St.  car  tracks  of  the  United  Railroads  had 
to  be  carried  across  this  cut  without  interrupting  service. 
Piles  were  driven  at  4-ft.  centers  along  the  sides  of  the 
proposed  excavation.  These  were  then  capped  by  12x12 
timbers  and  11x14  beams  placed  upon  the  caps  to  form 


FIG.    3.     COLLAP.SING   FORM   FOR   Tl-XNEI.,  CONCRIITIXG 

a  solid  decking  under  railway  and  street.  Girders  were 
jilaced  on  top  of  the  deck  under  each  of  the  four  rails. 
The  Eureka  Valley  station  is  a  steel-beam  structure, 
with  300-ft.  ])latforms  to  accommodate  four-car  trains. 
Tlie  steel  and  concrete  work  has  already  been  completed 
and  the  fonns  have  been  removed. 


Between  this  station  and  the  portal  is  a  curve  with  a 
radius  of  716.78  ft.  Forms  for  the  curve  were  built 
in  8-ft.  chords,  of  6x%-in.  matched  lumber  with  3x6-in. 
vertical  ribs.  When  the  concrete  had  set  and  the  forms 
were  stripped  the  inner  surface  was  entirely  satisfactoiy. 

Concrete  Work  with  Hydeated  Lime 

■  The  use  as  a  waterprooilng  agent  of  8  lb.  hydrate  of 
lime  to  every  100  lb.  cement  gave  to  the  finished  concrete 
■1  smooth,  dense  surface,  so  that  little  plastering  was 
required. 

The  concrete  at  the  east  end  is  mixed  in  a  1-yd. 
mixer.  Niles  gravel,  Niles  sand  and  beach  sand  are  the 
aggregate.  Concreting  has  been  very  rapid.  An  average 
8-hr.  run  is  over  360  cu.yd.  Considering  that  the  con- 
crete has  to  be  wheeled  for  several  hundred  feet  in 
buggies,  the  performance  is  a  creditable  one. 

At  the  west  end  1,650  lin.ft.  of  excavation  and  over  750 
liii.ft.  of  concrete  lining  had  been  completed  up  to  Oct.  16. 
Over  half  of  the  work  so  far  completed  at  the  westerly 
end  lias  been  done  in  open  cut.  Concrete  is  deposited 
through  a  shaft  leading  to  the  horizontal  ventilating 
chamber  immediately  above  the  tunnel.  It  is  then  wheeled 
til  rough  this  chamber  to  the  headings  and  packed  by 
hand  in  the  forms. 

TuXXELI\(i    AM)    TlMBElilXG 

The  metiiod  of  timbering  is  shown  in  Fig.  2.  Crown 
and  wall-plate  drifts  are  first  driven  and  timbered.  The 
eartli  between  the  drifts  is  then  sloped  out  and  12xl2-in. 
segmental  arch  timbers  are  set  on  ll:xl4-in.  wall-plates, 
to  form  a  close  lining.  Next,  12xl2-in.  plumb  posts  are 
l)]aced  along  the  sides,  and  finally  the  core  is  removed. 

The  material  at  tlie  west  end  is  a  heavy  packed  sand 
and  it  is  therefore  necessary  to  place  a  solid  lining. 

An  ingenious  device  has  been  erected  by  the  contractor 
for  removing  the  fonns  from  the  top  of  the  tunnel  after 
tlie  concrete  has  been  poured.     This  consists  of  a  double 
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A-frame,  cross-braced,  at  tlie  top  of  wliich  is  a  liiiigod  sup- 
port, which  can  be  pressed  against  the  roof  forms  and 
held  horizontal  by  a  prop  while  the  forms  are  being 
pidled  loose.  The  hinged  support  is  then  slowly  brought 
to  an  inclined  position  and  the  forms  allowed  to  slide 
down  the  A-frame.  This  has  proved  verj'  efficient  in 
safeguarding  the  men  working  beneath. 

E.xcavation  for  the  Laguna  llnnda  station  is  (iO% 
coinplete.  The  floor  of  this  structure  is  only  ()2  ft.  below 
the  ground  surface,  so  it  was  deemed  most  economical 
to  excavate  for  the  entire  station  from  the  surface  in 
open  cut.  The  material  at  this  location  is  a  well-com- 
pacted sand.  Piles  were  driven  by  jet  along  the  sides 
of  the  cut,  to  hold  the  banks  in  place.  It  is  probable  that 
the  construction  of  the  tunnel  will  be  advanced  in  both 
dircH'tions  from  Laguna  Honda  station. 

On  the  surface,  tlirectly  above  the  station,  a  reinforced- 
conerete  building  100  ft.  long  will  be  erected  to  serve  as 
a  surface  station.  Six  50-passenger  elevators  will  operate 
lietween  the  underground  and  surface  stations.  As  soon 
as  the  excavation  is  to  grade,  the  steel  and  concrete  in 
the  station  structure  will  be  placed  and  the  elevator 
shafts  completed,  in  order  that  they  may  be  used  during 
constnietiou  as  service  shafts  for  the  tunnel  work. 

Plans  call  for  the  construction  of  a  ventilating  shaft 
west  of  the  center  of  the  tunnel.  This  has  been  sunk  to 
a  depth  of  30  ft.,  and  when  complete  will  probably  also 
be  iised  as  a  temporary-  construction  shaft. 

Funds  for  the  tunnel  construction  are  being  provided 
by  district  assessment.  The  majority  of  the  assessments 
are  being  paid  in  ten  annual  installments,  with  interest 
on  deferred  payments  at  the  rate  of  7%. 

The  tunnel  is  being  constructed  by  Robert  Storrie  & 
Co.,  under  the  direction  of  M.  M.  O'Shaughuessy.  City 
Engineer.     Kov  llackley  is  engineer  for  the  contractors. 


AIll©5^s  aim  tllhe  Cnds^  StLireetl  Plsimi 

Siiould  the  street  i)l;ni  of  a  city  include  alleys?  If  so, 
why?  These  were  tMo  of  a  number  of  questions  discussed 
by  Charles  B.  Ball,  Chief  Sanitary  Inspector  of  Chicago, 
in  a  paper  entitled  "The  Alley  Problem,"  read  before  the 
fourth  Xational  Conference  on  Housing  in  Amerit-a, 
recently  held  at  Minneapolis,  Minn.  Some  extracts  from 
the  paper  follow : 

An  alley  )nay  lie  defined  as  a  minor  public  thorough- 
fare, not  exceeding  30  ft.  in  width,  extending  through  a 
block,  in  order  to  afford  access,  light  and  ventilation  to 
the  rear  of  the  premises  which  abut  upon  it,  as  well  as  a 
suitable  location  for  the  public-service  mains. 

Three  basic  considerations  in  regard  to  alleys  are:  (1) 
Every  alley  must  be  dedicated  to  public  use  to  permit  the 
city  to  pave,  clean,  light  and  police  these  spaces.  (2) 
Every  alley  must  extend  through  the  block  from  street 
to  street.  (3)  Every  alley  must  have  a  uniform  width  of 
not  less  than  16  ft. 

Alleys  exist  in  more  than  two-thirds  of  the  cities  of  the 
United  States,  and,  with  two  or  three  exceptions,  are  still 
laid  out  in  additions  to  these  cities.  The  great  example 
of  their  nonexistence  is  the  City-of  New  York,  where  they 
are  intentionally  absent.  I  am  unaware  of  any  recently 
planned  cities  in  which  alleys  have  not  been  provided, 
although  doubtless  there  are  a  few. 

It  is  notable  that  in  those  American  cities  which  show 
niost  careful  consideration  of  the  principles  of  citv  ]ilan- 


iiiiig,    such    as    Washington,   Zion    City,    Savannah.    Ca., 
and  \'andei-grift,  Penn.,  alleys  have  been  provided. 

Vandergrift,  Penn.,  laid  out  by  Frederick  Eaw  Olm- 
sted in  1S9,5,  is  an  excellent  example  of  thoroughness  in 
designing  a  small  city.  Tlie  street  lines  conform  to  the 
surface  contours,  and  alleys  15  to  20  ft.  wide  are  provided 
in  each  block. 

The  self-evident  Milvanlagi'  of  alleys  is  that  they  alfonl 
fai-ility  of  access  to  the  rear  of  premises  for  the  sujjplying 
of  goods — fuel,  ice,  milk,  groceries,  etc. — as  well  as  for 
the  removal  of  waste  materials,  such  as  garbage,  ashes, 
rubbish  and  the  like. 

Attention  has  i)een  directed  for  a  year  or  two  past  to 
the  tremendous  distance  traveled  by  the  delivery  wagon 
ill  making  its  ordinary  deliveries,  as  well  as  to  the  waste 
of  effort  in  the  collection  of  household  refuse  where  alleys 
are  not  available.  It  should  be  observed  that  the  services 
referred  to  can  be  performed  with  a  saving  of  50%  in 
distance  traveled  where  alleys  exist,  as  contrasted  with 
blocks  ill  whirl)  the  service  must  be  performed  by  street 
access  only. 

In  addition  to  the  marked  saving  of  distance,  as  well  as 
the  convenience  effected  by  alley  access,  it  must  be  granted 
that  the  natural  and  desirable  place  of  entrance  of  all 
those  who  perform  services  of  this  nature — for  example, 
the  iceman — is  at  the  rear  of  the  building  rather  than  at 
the  front. 

One  of  the  advantages  of  an  alley  system,  hitherto  little 
realized,  is  the  convenience  and  speed  with  which  fire- 
fighting  apparatus  may  be  brought  through  it  into  use. 
Another  advantage  of  alleys  is  that  they  afford  more 
convenient  access  for  the  storage  of  vehicles  on  the  rear  of 
the  lot.  The  man  who  has  a  small  business,  requiring 
(-nly  a  single  delivery  wagon,  would  much  prefer  to  kee]) 
that  wagon,  whether  it  be  hoi'se  or  motor  propelled,  at 
the  rear  of  his  lot.  The  coincnicnce  of  the  user  of  an 
automobile  is  greatly  enhanced  by  being  able  to  store 
it  on  his  own  premises  instead  of  at  a  public  garage. 

No  one  can  (piestion  that  the  day  is  near  at  hand  when 
automobile  storage  on  every  thirtl  lot  will  be  deemed  a 
necessity;  hence  the  argument  in  favor  of  providing  the 
alley  for  this  use  is  much  more  powerful  than  it  would 
at  first  ajjpear. 

The  use  of  the  alley  space  for  sewers,  water  mains, 
gas  mains,  ducts  and  wires  for  telephone,  telegraph, 
lighting  and  power  services  has  long  been  recognized 
by  engineers. 

In  addition  to  the  valid  arguments  already  set  forth  to 
show  why  alleys  are  needed,  the  principal  reason  for  their 
existence  is  still  to  be  urged.  An  alley  through  the  center 
of  every  city  block  is  required  because  by  this  means  alone 
is  it  possible  to  assure  for  the  future  a  sufficiency  of  light 
and  air  in  the  middle  of  the  block. 


RailHaj  Aifiileuts  in  Germnnj-  in  1914  have  been  compilert 
and  analyzed  by  the  Association  of  German  Street  and  In- 
terurban  Lines.  This  association  embraces  ITS  lines,  which 
during-  the  year  operated  750,000,000  car-km.  (460.027.460 
car-mi.)  and  carried  2,750,000,000  passengers.  Accidents  aver- 
aged one  of  a  serious  or  fatal  nature  for  349,103  mi.  operated. 
In  Aix-la-Chapelle,  which  has  the  largest  interurban  system 
in  Germany,  the  average  was  one  accident  for  402,166  mi. 
The  fact  that  more  pedestrians  were  injured  or  killed  than 
passengers  was  established  as  usual.  The  association,  taking 
an  average  for  the  15  yr.  from  1899  to  1914,  states  that  31.81% 
of  the  passengers  injured  suffered  accidents  throug-h  care- 
lessness while  boarding  or  leaving  cars:  Of  the  pedestrians 
injured,  it  reports  that  54.46%  were  careless  in  crossing  or 
walking    along    car    tracks. 
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The  United  Sbites  (ioveruiueiit  is  building  a  tor- 
pedo-boat berth  of  reinforced  concrete  at  the  navy  yard 
at  Charleston,  S.  C,  which  involves  some  notable  details 
in  both  design  and  construction. 

.The  Charleston  yard,  stretching  a  mile  along  the  west 
bank  of  the  Cooper  River,  7  mi.  above  its  mouth,  is  used 
as  the  home  port  of  the  reserve  torpedo  flotilla,  and  for 
this  purpose  needs  extensive  berthing  space  for  torpedo 
boats.  Hitherto  timber  pile-and-deck  piers  perpendicular 
to  the  stream,  and  one  L-shaped  pier  projecting  from 
the  shore  for  about  300  ft.,  and  thence  extending  down- 
stream parallel  to  the  shore,  have  been  used  for  this  pur- 
pose. The'  L-shaped  pier  being  in  bad  condition,  it  was 
decided  to  replace  it  by  a  permanent  structure. 

The  design  adopted  for  the  permanent  berth  (shown  in 
Fig.  1  by  a  general  plan  and  several  sections)  was  in 
part  determined  by  the  fact  that  the  river-bank  front  of 
the  yard  had  no  permanent  wall  or  wharf;  The  berth 
structure  therefore  was  designed  to  include  a  shore  wharf 
or  quaywall  along  the  bulkhead  line  of  the  river,  a 
causeway  running  360  ft.  out  into  the  stream  at  an  angle 
of  69  deg.  from  the  quaywall,  inclining  downstream,  and 
an  outer  pier  parallel  to  the  quaywall.  The  substructures 
are  all  of  open  construction,  so  that  the  current  of  the 
river  is  not  obstructed  or  diverted.    Boats  enter  the  basin 
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FIG.  1.    PLAN  AXn  SECTIONS  OF  CHARLESTON   TORPEPO-IJOAT  HEPTIT 


between  the  shore  wharf  and  outer  pier  parallel  to  the 
line  of  the  stream,  and  it  should  therefore  h%  easy  to  dock 
them  at  all  stages  of  the  tide. 

The  .structure  was  designed  by  the  Bureau  of  Yards 
and  Docks,  United  States  Xavy  Department,  and  is  being 
built  by  the  Snare  &  Triest  Co.,  Xew  York,  the  lowest 
bidder.  The  contract  price  for  the  entire  work  is  $296,- 
964.26. 

REIXFORCrCD-CoXCHETH    SxPa'CTURE 

Two  radically  different  types  of  structure  are  used  in 
the  berth.  The  quaywall  consists  of  a  concrete  deck 
supported  on  concrete  piles  10  ft.  c.  to  c.  each  way.  The 
causeway  and  the  outer  pier  are  carried  on  4-ft.  diameter 
concrete  cylinders  spaced  20x2.5  ft.  for  the  causeway  and 
20x20  ft.  for  the  outer  pier.  These  cylinders  are  founded 
from  35  to  4-5  ft.  below  low-water  level,  resting  either  on 
marl  or  on  wooden  piles  driven  in  a  thick  stratum  of  blue 
clay.  The  cylinder  foundations  are  a  vital  feature  of  the 
whole  structure. 

Both  in  driving  the  concrete  piles  and  in  building  the 
cylinder  piers  much  originality  and  resource  were  called 
for.  The  methods  by  which  these  parts  of  the  work  were 
carried  through  successfully  will  be  described  later. 

Foundation  Conditions 

Marl  underlies  the  quaywall  at  moderate  depth,  but  this 
stratum  dips  rapidly  toward  the  middle  of  the  river.  The 
marl  forms  an  excellent  foundation,  but  only  five  cylin- 
ders of  the  causeway  rest  directly  upon  it.  Under  the 
outer  pier  the  marl  lies  at  a  depth  of  from  50  to  96  ft. 
below  low  tide,  or  about  18  to  64  ft.  below  river  bot- 
tom—the river  here  being  about  32  ft.  deep.  The  bottom 
consists  of  about  3  ft.  of  soft  mud,  below  this  white  sand 
4  to  10  ft.  deep,  and  below  this  a  bed  of  stiff  blue  clay 
extending  down  to  the  marl.  A  test,  described  in  what 
follows,  was  interpreted  as  showing  the  clay  to  be  so  yield- 
ing that  spread  footings  could  not  be  depended  upon. 
By  driving  45-ft.  piles  into  the  clay,  however,  a  bearing 
])ower  of  from  30  to  25  tons  per  pile  could  be  developed. 
Thus  by  dri\ing  a  group  of  seven  piles  in  the  footing 
of  each  cylinder,  and  by  building  the  cylinders  4  ft. 
into  the  i)lue-clay  strata,  the  required  foundation  capacity 
was  obtained,  together  with  full  protec- 
tion against  injury  by  scour  or  by 
attack  of  teredo. 

A  bearing  test  of  the  clay  was  made 
by  a  board  of  officers  while  the  contract 
work  was  in  progress  and  before  the 
adoption  of  the  final  plans. 

At  a  point  where  the  marl  was  about 
75  ft,  below  low  tide  a  steel  coffer- 
dam cylinder  8  ft.  in  diameter  was 
driven  down  by  a  steam  hammer  so  that 
its  cutting  edge  was  embedded  4  ft. 
in  the  clay.  The  ground  inside  the 
cylinder  was  carefully  leveled  6  in. 
above  the  cutting  edge,  and  a  grillage 
of  13x12  timbers,  measuring  5  ft. 
square  and  3  ft.  thick,  was  placed  on  it. 
Nine  concrete  piles  were  then  lowered 
until  their  points  rested  on  this  plat- 
form, making  a  total  load  of  about 
SO  tons,  or  a  little  over  3  tons  per 
square  foot.   Accurate  levels  were  taken 
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FIGS.    2  AND  3.    QUAYWADL  OP  CHARLESTON   TORrEDO-BOAT    BERTH 
Fig.  2 — Land  side,  to  be  filled.     Fig.  3- — Berth  side,  with  fender  piles 


iliiriiig  all  stages  of  the  loading.  As  a  result  of  the  test  it 
was  considered  inadvisahle  to  rest  the  piers  directly  on 
the  clay.  It  was  specified  that  piles  should  be  driven  to 
a  penetration  of  14  in.  per  blow  of  a  No.  1  Vulcan  steam 
luiinmer  having  a  5000-lb.  ram,  falling  43  in. ;  but  if  this 
minimum  penetration  was  not  attained  with  45-ft.  piles, 
the  piles  were  to  be  driven  so  that  their  tops  would  be 
embedded  from  6  to  30  in.  in  the  footing  concrete  of  the 
(Vlinders  .some  3  or  4  ft.  below  the  surface  of  the  clay, 
where  they  would  be  protected  from  scour  and  teredo  risk. 

Deck  Construction 

The  deck  slab  of  the  structure  is  carried  by  reinforced- 
concrete  girder-and- joist  construction  spanning  between 
the  piles  or  the  cylinders.  In  the  causeway  and  outer 
pier  the  long  spans  require  the  girders  carrying  the  rail- 
way tracks  to  be  exceedingly  heavy  (20  in.  wide  by  5  ft. 
deep).  These  girders,  the  main  transverse  girders  be- 
tween columns,  and  the  9-in.  deck  slab  make  a  total  weight 
of  about  140  tons  per  panel,  which  had  to  be  carried  by 
the  forms  and  form  supports  during  concreting.  Special 
arrangements  were  required  to  take  care  of  this  load. 

At  present  the  quaywall  has  been  completed  and 
accepted  and  work  on  the  causeway  and  outer  pier  is  in 
progress  and  is  about  40  per  cent,  completed.  It  is  esti- 
mated that  the  entire  structure  will  be  lonipleted  in  Jan- 
uary, 1916. 

By  0.  C.  MeerillI 

Eight  years  of  close  association  with  the  water-power 
questions  of  the  Western  states  have  convinced  me  that 
the  most  fruitful  cause  of  diflEerence  of  opinion  on  a 
proper  public  policy  of  water-power  development  is  mis- 
understanding of  the  actual  conditions  that  exist. 

The  statement  is  frequently  made  that  while  there  is 
()0, 000, 000  water  horsepower  in  the  United  States,  but 
l>. 000,000  has  yet  been  developed;  and  that  all  that  would 
be  necessary  to  bring  about  the  substitution   of  water- 

•Extracts  from  an  address  before  the  Western  States  W,^- 
ter  Power  Conference.  Portland,  Ore.,  Sept.  21. 

tChief  Engineer,  United  States  Department  of  Agriculture, 
Forest  Service. 


power  for  steam  and  to  clieck  the  appalling  waale  ol' 
coal  is  adequate  Federal  legislation. 

Whether  there  is  in  fact  60,000,000  water  horsepower 
in  the  United  States  no  man  knows.  However,  there  are, 
]jarticularly  in  the  West,  large  amounts  of  undeveloped 
water-power.  The  estimated  development  of  6,000,000 
hp.  is  correct  if  the  previous  rate  of  increase  has  been 
maintained  since  the  last  census.  Of  this  amount  about 
one-third  is  used  directly  in  niaiuiracturing;  the  remain- 
ing 4,000,000  hp.  is  u.sed  in  the  generation  of  electric 
power. 

The  steam-])(jW(M-  dcvelDpnient  of  the  United  States  is 
about  28,000,000  h])..  ol'  which  ] 8,000,000  is  used  directly 
in  niamif aetn  re  and  10,000,000  in  the  generation  of  elec- 
tric power.  But  it  by  no  means  follows  that  if  the  public 
domain  and  the  navigable  rivers  were  thrown  wide  open 
to  private  exploitation  water-jjower  would  or  could  en- 
tirely displace  steam  power. 

Under  prevailing  practice  in  hydro-electric  systems, 
even  if  abundant  water-power  were  available  within  eco- 
nomical transmission  distance  from  all  our  markets,  and 
all  our  industries  could  be  served  with  electric  power,  a 
reserve  of  not  less  than  12,000,000  steam  power  would 
still  be  required.  But  the  water-power  is  not  so  avail- 
able. It  is  absurd  to  assume  that  the  millions  of  un- 
developed water-i^ower  in  Oregon  and  Washington  can 
yet  displace  other  millions  of  steam  power  in  New  York 
and  Pennsylvania.  The  water-powers  of  western  Penn- 
sylvania and  ol'  northern  New  York,  though  free  from 
Federal  interference,  cannot  under  present  conditions  be 
developed  and  transmitted  to  compete  with  steam  power 
in  the  coal  fields  of  Pennsylvania  or  at  tidewater  in  the 
city  of  New  York. 

EaSTEIIN  and  WeSTEKX  DuVELOrilEXTS 

The  statement  is  made  again  and  again  that  although 
there  is  urgent  need  for  more  power  its  development  is 
stagnant  in  the  Western  states.  The  demand  is  made 
that  the  Federal  Government  relinquish  its  control  over 
the  power  sites  on  its  lands  in  order  that  development 
may  proceed  in  the  West  as  it  has  in  the' East  under  the 
stimulus  of  private  ownership  or  state  administration. 

It  would  be  only  natural  to  expect  that  the  longer 
established,  more  thickly  settled  Eastern  states,  engaged 
so  extensivelv  in  nianufnetnring.  should  have  developed 
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their  eloctrioal  industries  and  their  water-power  resources 
to  a  .greater  degree  than  the  AVesteru  states.  Yet  the 
Western  states  liave  accomplished  more  in  20  yr.  than 
the  Eastern  states  in  100  yr.  In  the  Western  states — 
the  11  states  west  of  the  Kansas  boundary,  which  eon- 
tain  practically  all  of  the  remaining  public  land — the 
de\elopmeut  of  water-power  has  increased  in  the  last 
10  yr.  alone  by  450%,  or  five  times  as  fast  as  in  tlie 
p]asteni  states.  Furthermore,  in  proportion  to  popula- 
tion, -ll/>  times  as  much  water-]iower  is  developed  and 
used  in  the  Western  states  as  in  the  remainder  of  the 
Tuited  States,  and  nearly  three  times  as  much  as  in  the 
Eastern  states.  These  figures  are  from  this  year's  report 
of  the  l'nite(l  States  census  and  nvi'  not  sid)ject  to  cdii- 
tro\ersy. 

Srin-Lus  OF  Westekn^  Power 

The  power  plants  of  public-utility  corporations  in  the 
State  of  California  have  a  capacity  of  1,000,000  hp. 
The  sum  of  the  maximum  loads  carried  by  the  indi\id- 
ual  plants  in  1914  was  a  little  over  700,000  hp.  The 
sum  of  the  simultaneous  peaks  on  the  several  systems 
probably  did  not  exceed  600,000  hp.  Of  coiirse,  a  cer- 
tain amount  of  reserve  for  emergency  and  to  anticipate 
extensions  of  market  is  necessary;  but  if  we  should  allow 
for  even  a  50%  reserve  there  would  still  be  left  a  sur- 
plus of  100,000  hp.  The  State  of  California  needs  more 
users,  not  more  power.  A  similar  situation  exists  in 
Oregon  and  Washington  and  other  AVestern  states. 

Another  connuon  statement  is  that  under  existing  laws 
no  development  is  being  made  or  can  be  made  on  the 
public  land. 

Of  the  1,800,000  hp.  of  develo^red  water-power  in  the 
AVestern  states  50%  is  in  plants  constructed  in  whole  or 
in  ])art  on  the  National  Forests  and  operated  under  per- 
mit from  the  Department  of  Agriculture.  In  addition, 
some  200,000  hp.  is  in  process  of  construction  and  over 
1.000,000  hp.  more  is  under  permit  for  future  construc- 
tion. If  we  add  the  plants  which  are  occupying  public 
land  outside  of  the  National  Forests  we  should  find  that 
considerably  more  than  one-half  of  the  developed  water- 
power  of  the  AYestern  states  is  being  operated  on  the 
public  lands  under  permit  from  the  Federal  Government. 

This  is  not  merely  past  history  which  recent  condi- 
tions are  changing.  The  Pacific  Light  and  Power  Cor- 
poration recently  completed  in  California  two  power 
plants  with  an  aggregate  installation  of  94,000  hp.  as 
the  initial  step  in  an  ultimate  development  of  250,000 
hp.,  all  of  which  will  be  on  National  Forest  land  and 
is  now  under  permit.  The  Great  AVestern  Power  Co. 
in  the  same  state  has  permits  for  development  aggre- 
gating ;)00,000  hp.  on  the  Feather  River  and  is  making 
develoj)nient  as  fast  as  the  additional  power  can  be  dis- 
posed of.  The  Nevada-California  Power  Co.  lias  four 
plants  in  operation  on  the  National  Forest,  will  com- 
plete a  fifth  this  season  and  will  begin  a  sixth  next  year. 
The  Portland  Kailway,  Light  and  Power  Co.  is  oijerating 
a  plant  in  the  Oregon  Forest  and  has  permits  for  40,000 
hp.  more  ^-hich  it  proposes  to  develop  as  soon  as  use  can 
be  found  for  the  power.  Power  sites  of  nearly  100,000 
hp.  on  the  Baker  and  Skagit  Elvers  in  Washington  are 
under  permit  to  the  Puget  Sound  Traction,  Light  and 
Power  Co.  to  be  developed  when  the  existing  surplus  is 
disposed  of. 


In  considering  matters  of  legislation  it  should  be  rec- 
ognized at  the  outset  that  two  steps  are  essential — first, 
to  provide  conditions,  as  far  as  legislation  can  provide 
them,  under  which  power  may  be  developed  at  reasonable 
cost,  and,  second,  when  so  developed,  to  provide  the 
means  for  obtaining  its  sale  at  a  reasonable  price.  The 
main  defect  of  the  present  law  is  its  apparent  uncertain- 
ty of  tenure.  Although  it  is  very  doubtful  if  any  action 
not  justified  on  its  merits  could  be  sustained  before  the 
courts;  although  in  the  14  years  that  the  law  has  been 
in  existence  no  attempt  has  ever  been  made  to  dispossess 
any  occupant  of  the  public  lands  or  to  stop  the  operation 
of  any  power  plant,  but  merely  to  require  compliance  with 
the  law,  or  to  secure  its  interpretation  by  the  courts;  and 
although  for  many  years  the  Federal  departments  have  ad- 
ministered the  law  as  though  the  power  to  revoke  a  jiermit 
save  for  just  cause  did  not  exist,  yet  there  is  little  doubt 
that  rates  of  interest  and  of  discount  are  less  favorable 
under  the  present  law  than  could  be  secured  under  a  dif- 
ferent law. 

The  promoter  desires  to  obtain  title  in  order  that  he 
may  have  the  potential  value  of  the  power  site  as  pro- 
perty security  for  his  financial  transactions.  This  might 
be  well  enough  in  a  bona-fide  effort  toward  development; 
but  the  history  of  public-land  grants  forbids  the  belief 
that  power  sites  would  not  be  held  more  often  for  specu- 
lation than  for  development. 

But  even  this  is  not  the  most  serious  result  which 
would  follow.  The  lands  thus  secured  would  increase 
enormously  in  value,  and  on  this  increased  value,  even 
under  the  most  stringent  rate  regulation,  the  public 
would  be  required  to  pay  interest  and  profits  forever. 
Nothing  can  prevent  this  except  the  retention  of  the  sites 
in  public  ownership,  and  no  other  course  should  be  con- 
sidered for  a  moment. 

Leasing  System  Is  Sufficiext 
All  the  protection  that  capital  needs,  all  the  capital 
that  development  requires  can  be  obtained  under  a  ])roper 
leasing  system.  All  leases  should  be  for  a  fixed  term, 
jirobably  not  less  than  50  years,  and  should  be  renew- 
able to  the  holder  upon  expiration  except  only  in  the 
event  that  the  Federal  Government,  the  state  or  a  muni- 
cipality should  wish  to  take  over  the  properties.  If  so 
taken  over,  the  lessee  should  be  paid  back  his  investment, 
less  depreciation  paid  out  of  earnings  and  sinking  funds 
accruing  from  earnings.  The  leases  should  be  unalter- 
able for  their  term,  should  contain  every  condition  bind- 
ing upon  the  lessee,  and  after  investment  has  been  made 
should  be  subject  to  cancellation  only  upon  failure  to 
comply  with  the  express  terms  of  the  lease  and  by  action 
instituted  in  appropriate  courts,  and  even  then  only  when 
the  breach  is  of  such  a  nature  that  it  cannot  be  remedied 
by  an  action  to  compel  specific  performance.  It  is  ad- 
visal)le  to  charge  a  minimum  rental  in  all  cases  to  cover 
administrative  costs.  It  should  be  established  as  a  gen- 
eral principle  that  no  additional  rental  should  be  charged 
■\\hicli  would  increase  prices  to  consumers  or  reduce  earn- 
ings of  the  utility  below  an  adequate  return. 

Eate  and  service  regulation  has  an  important  bearing 
on  the  question  of  securing  cheap  capital  for  power  de- 
velopment. The  states  have  the  powers  of-  regulation, 
and  most  of  them  are  exercising  it.  Duplication  Ijy  the 
Federal  Government  would  be  both  unnecessary  and  un- 
wise.    Only  for  clearly  emergency  cases,  where  a  state 
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had  not  provided  itself  with  the  means  of  ivffidation. 
would  I  reserve  a  right  of  action  iiuder  a  Federal  lease. 
It  has  been  said  that  there  is  an  irreconcilable  conflict 
between  the  Nation  and  the  States  because  tiie  former 
( [aims  to  owu  the  land  and  the  latter  claims  to  own  the 
uater,  while  power  cannot  be  developed  without  the  use 
i)f  both.  As  far  as  the  Xational  Forests  are  concerned, 
the  Uepartmeut  of  Agriculture  has  solved  the  matter 
with  mutual  satisfaction.  In'  California  and  Oregon  all 
matters  atfecting  power  development  arc  handled  by  co- 
n|)erative  and  t-oncurrcnt  attion.  The  Department  would 
lie  glad  to  take  similar  action  in  any  other  state. 

Sclhiesiiae  tl©  IR^eSie-'ye   C©ini^e§^i©ini 
at  B^sy  StT(aet  nKat®s'secfta©ira 

The  gi-cat  and  iiu-rcasing  tralllc  i(iiigcstitin  in  cities  lias 
raised  a  municipal  problem  of  vast  importance,  to  arrive 
at  a  partial  solution  of  which  the  Municipal  Art  Society 
I  if  Xew  York  City  o])ened  a  contest^  and  ottered  prizes 
lor  plans  for  the  intersection  of  a  street  and  an  avenue. 
.\.bout  ".^no  contestants  entered,  submitting  plans  in  which 
were  considered  the  elements  of  efficiency,  economy  and 
architectural  beauty.  The  first  ])rize  was  won  by  J.  Floyd 
^'ewell,  of  Peekskill,  X.  Y.,  whose  design  is  shown  here- 
with. 

By  this  scheme  automobiles  and  all  horse-drawn  vehi- 
cles cross  the  avenue  on  an  underground  level.  The  lower 
level  is  used,  also,  by  the  electric  street  ears,  but  these 
have  a  separate  entrance  and  are  in  no  way  interfered  with 
by  other  kinds  of  vehicle.  For  tliose  persons  desiring 
to  enter  the  street  cars,  safety  islands  are  placed  at  the 
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entrance  to  the  subway.  By  providing  .separate  entrances 
for  electric  street  cars  and  for  automobiles,  carriages, 
wagons,  etc.,  space  is  gained  for  traffic  which,  coming 
from  east  or  west  on  the  cross  street,  intends  to  turn  north 
or  south  into  the  avenue,  as  well  as  for  tho.se  vehicles 
which,  coming  from  north  or  south,  intend  to  go  east  or 
west. 

Avenue  traffic  is  on  the  surface  and  all  turning  is 
rotary.  At  each  crossing,  in  the  very  center  of  the  ave- 
nue, safety  islands  are  ])rovided  for  pedestrians.  Courts 
for  the  convenience  of  delivery  wagons  are  provided,  as 
shown  in  tiie  plan.  These  courts,  which  are  intended  to 
relieve  traffic  on  the  main  thoroughfares,  have  entrance  on 
side  streets. 

Rotary  circulation  is  made  possible  by  cutting  off  or 
rounding  the  corners  of  the  buildings  at  the  four  street- 
corners  and  by  a  monumental  tower  erected  in  the  center 
of  the  intersection. 

This  tower  has  on  its  first  floor  the  apparatus  and  equip- 
ment of  a  fire  company  with  entrances  and  exits  for  the 
street  cars  on  the  lower  level.  On  the  second  floor  are 
rooms  for  the  firemen.  An  elevator  takes  visitors  and 
sightseers  to  the  ob.servation  platforms,  below  which  is 
a  gigantic  clock.  On  the  top  a  powerful  searchlight  is 
installed. 

This  plan  calls  for  the  smallest  amount  of  condemna- 
tion of  private  property;  while  the  beautifying  of  the 
streets  would  tend  to  increase  the  real  estate  values  in  the 
neighborhood. 


Results  of  Magnetic  Survey  of  United  States — Observations 
have  been  made  at  more  than  1,000  new  stations  and  200  re- 
peat stations  since  the  publication  in  1910  bj-  the  United 
States  Coast  and  Geodetic  Survey  of  a  report  containing  its 
isogonic  chart,  based  upon  the  magnetic  survey  of  the  United 
States  ^-hich  "was  begun  in  1S99.  The  results  are  given  in 
Special  Publication  Xo.  33,  Serial  No.  IS,  of  the  Survey,  on: 
"Terrestrial  magnetism — Distribution  of  the  magnetic  decli- 
nation in  the  United  States  for  Jan.  1,  1915,  "with  isogenic 
chart  and  secular  change  tables."  The  plan  for  this  work 
contemplated,  first,  a  general  magnetic  survey  of  the  coun- 
try, with  stations  30  or  40  miles  apart,  and,  second,  the  ad- 
dition of  more  stations  in  magnetically  disturbed  areas.  It 
also  provided  for  observations  at  a  sufficient  number  of  "re- 
peat" stations  to  determine  the  change  in  the  magnetic  ele- 
ments from  year  to  year.  The  work  has  now  advanced  to  the 
point  where  observations  have  been  made  at  a  great  majority 
of  the  county  seats,  and  the  examination  of  areas  of  marked 
local  disturbance  is  in  progress.  The  isogonic  chart  is  a  map 
on  which  lines  are  drawn  through  places  at  which  the  values 
of  the  magnetic  declination  are  the  same.  The  present  chart 
is  based  on  about  fi,000  values  of  declination,  including  about 
SOO  in  Canada  and  3O0  in  Mexico  and  the  West  Indies. 
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Sy.\OI-':SlS — 7V(e  iieir  Lake,  St.  bridge  orer  the 
Chicago  River  will  be  a  double-leaf  bascule  of 
2Ji5  ft.  span,  ramjing  an  elevated  railway  on  the 
upper  deck  and  a  roadway  {with  car  tracks)  and 
sidewalks  on  the  lower  deck.  The  bridge  itself  is 
of  interest,  and  Us  constrvction  involved  specially 
interesting  and  difficult  problems,  since  the  ele- 
vated railway  had  to  be  kept  in  operation  over 
the  old  swing  bridge  during  the  construction  of  the 
iirir   basiiilr    bridge. 

The  Lake  St.  bridge,  on  cue  of  the  main  thoroughfares 
entering  the  business  district  of  Chicago,  crosses  the 
south  braneli  of  the  Chicago  Eiver  just  south  of  the  turn- 
ing basin  at  the  junction  of  the  north  and  south  branches 
with  the  main  stem  of  the  river.  The  present  bridge  has 
a  tiiree-truss  swing  span,  which  was  built  as  a  single- 
deck  structure  in  1888  and  strengthened  in  1893  to  carry 
an  up])er  deck  for  the  Chicago  .&  Oak  Park  Elevated  R.R. 

The  river  channel  is  2:55  ft.  wide  at  Lake  St.,  but 
the  swing  bridge  interferes  seriously  with  navigation,  giv- 
ing a  clear  channel  width  of  only  65  ft.  on  each  side 
of  the  center  pier.  The  United  States  War  Department 
ordered  the  removal  of  the  bridge  several  years  ago,  as  an 


•Bridge  Desigrninj^:  En,v;ineer.  Department  of  Public  Works 
(Bureau  of  Engineering),  Cliicago. 


obstruction  to  navigation,  but  owing  to  the  desirability 
of  avoiding  interruption  to  elevated-railway  traffic  and 
ihe  difficulty  of  arranging  for  a  temporary  means  of  cross- 
ing the  river,  the  city  authorities  procured  an  extension  of 
time.  Before  this  was  done,  however,  studies  were  made 
for  an  incline  from  the  elevated  structure  to  the  street 
level  just  west  of  the  river,  the  trains  crossing  the  river  on 
the  Washington  St.  bridge  (two  blocks  south)  and  then 
rising  again  to  the  elevated  structure  in  North  Market  St. 
This  scheme  was  abandoned,  as  it  would  be  too  danger- 
ous to  run  five-car  trains  on  the  streets  in  the  busy  dis- 
trict. 

It  was  decided  therefore  to  construct  the  new  bridge 
in  such  a  manner  that  the  elevated  traffic -could  be  con- 
tinued over  the  old  swing  bridge,  except  occasionally  for 
a  few  hours  at  a  time  and  when  the  inconvenience  to 
passengers  would  be  at  a  minimum.  Plans  for  this  new 
bridge  were  well-advanced  by  the  end  of  1913  and  provided 
for  three  railway  tracks,  but  later  the  elevated  railway 
company  decided  to  have  only  two  tracks.  The  changed 
plans  and  specifications  were  finished  in  June,  and  bids 
were  opened  on  Sept.  18,  1913,  but  the  lowest  bid  ex- 
ceeded the  estimate  for  the  bridge. 

Ownei's  of  patents  for  movable  bridges  then  claimed 
that  a  more  economical  bridge  could  be  built  on  their 
plans,  and  a  commission  of  three  engineers  was  selected 
in  accordance  with  a  resolution  passed  by  the  Finance 


This  bridge  will 


.AND   PI^ANS  OP  THE   DOUBLE-DECK  DOUBLE-LEAF    TRUNNION    BA.SCULE    BRIDGE    ACROS.S 
THE  CHICAGO'RIVER' AT  LAKE  ST:,'  CHICAGO,   ILL. 

ry  a  roadway,  sidewalks  and  street-car  tracks    on    tile    lower    deck,    and    a    double-tracli    elevated 
railway   on    ttie   upper   deck 
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('iiiuiuittco  (if  tln'  City  Council  on  Oct.  2-1,  191:5.  Tliis 
(oniniission  consisted  of  John  Ericson,  City  Enjjinccr; 
J.  E.  Grcincr,  Consultinjf  Engineer,  of  Baltimore,  Md., 
representing  the  elevated  railway,  and  W.  H.  Finlcy,  Chief 
Engineer  of  the  Chicago  &  Northwestern  Hy.  Mr.  Finley 
was  selected  by  the  other  two  members.  Competitive  plans 
and  estimates  were  received  by  this  commission  for  vari- 
ous types  of  bridges  which  could  be  erected  without  ma- 
terially interfering  with  the  operation  of  the  existing 
bridge.  These  included  a  double-deck  lift  bridge  and 
double-deck  single-and-double-leaf  trunnion  bascule 
bridges. 

The  lift-bridge  design  placed  the  towers  straddling  the 
elevated  structure  on  the  approaches.  The  lift  span 
could  be  erected  in  place  in  the  open  position  or  erected 
at  the  north  side  of  the  turning  basin  and  floated  into 
place  on  scows.  The  bascule  bridges  could  be  erected 
ill  the  open  position  without  interfering  with  the  swing 
bridge,  by  omitting  part  of  the  floor  system,  thus  allow- 
ing the  trains  to  pass  between  the  trusses.  When  the 
iiridge  was  readv  to  be  lowered,  traffic  would  be  inter- 
rupted long  enough  to  complete  the  floor  system  and  re- 
move the  swing  bridge. 

The  commission  recommended  a  vertical-lift  design 
submitted  by  the  cit\".  On  considerations  of  public  policy, 
however,  the  City  Council  recommended  the  double-leaf 
bascule  bridge  (according  to  the  city's  plans  somewhat 
revised).  Accordingly,  the  various  bids  were  rejected  and 
the  plans  and  specifications  were  revised. 

Descriptiox  of  the  New  Bkidge 

The  new  bridge  (Fig.  1)  will  have  the  following  main 
dimensions:  24.5  ft.  e.  to  e.  of  trunnions,  217  ft.  e.  to  c.  of 
bearings;  clear  width  of  channel,  195  ft. ;  clear  distance  be- 
tween masonry  piers,  209  ft.  3  in. ;  length  of  counterweight 
arms,  39  ft. ;  truss  spacing,  42  ft.  c.  to  c. ;  width  over  side- 
walks, TO  ft.;  depth  of  trusses  at  center,  30  ft.;  clear 
headway  over  the  water,  16  ft.  6  in.  for  a  width  of  164 
ft.  The  lower  deck,  70  ft.  wide,  has  two  16-ft.  walks 
and  a  clear  roadway  of  38  ft.  with  two  lines  of  street- 
car tracks.  The  upper  deck  carries  the  double-track  ele- 
vated railway. 

This  type  of  bridge  was  chosen  mainly  because  it  could 
be  treated  architecturally  better  than  any  other  t\"pe,  being 
symmetrical  and  having  the  counterweight  under  the 
roadway.  The  counterweight  lowers  into  a  tailpit  between 
the  river  pier  and  anchor  pier.  The  operating  machinery 
will  be  placed  under  the  sidewalks  at  each  corner  of  the 
bridge  and  will  be  inclosed  with  concrete  walls  treated 
with  suitable  ornamentation.  The  new  bridge  is  located 
symmetrically  about  the  center  of  the  present  swing  bridge 
and  is  being  erected  in  the  open  position.  During  the 
construction,  traffic  on  the  lower  (.street)  deck  of  the  pres- 
ent bridge  is  discontinued,  street  cars  being  diverted 
to  the  Randolph  St.  bridge,  one  block  south. 

The  new  substructure  consists  of  a  tailpit  and  an  abut- 
ment on  each  side  of  the  river.  This  will  be  described  in 
a  separate  article. 

Temporahy  Supports  for  Elevated  Approaches 

After  the  street-railway  company  had  removed  trolley 
wires,  rails,  etc.,  from  the  swing  span  and  approaches,  the 
sidewalk  brackets  of  the  swing  span  were  cut  off  with 
the  acetylene  torch,  in  order  to  obtain  a  wider  channel 
with  the  bridge  opened.     The  operator's  house,  situated 


over  the  sidewalks,  had  to  be  removed  and  a  new  one 
erected  on  the  roadway  of  the  lower  deck.  This  involved 
no  great  amount  of  work  as  the  bridge  is  operated  electric- 
ally. The  old  ])rotection  (which  was  almost  all  broken 
away)  was  removed,  and  a  new  protection  constructed  to 
suit  the  new  channel  lines  on  each  side  of  the  center  pier. 
The  approach  spans  on  the  street  level  were  removed,  the 
steel  being  cut  with  the  acetylene  torch  and  removed  from 
the  site  bv  scows.     Excavatimi  wa~  then  started  on  both 


FIG.   2.     TEMPORARY  SUPPORTS  FOR  END  OF  THE  EAST 
APPRO.^CH  OF  ELEVATED  R.^ILWAY 

approaches  back  of  the  old  abutment.  The  center  part 
of  the  old  ea.st  abutment  was  removed  first.  The  ends  of 
the  abutnient  were  left  in  place  temporarily,  as  the  col- 
umns of  the  elevated  structure  rested  on  them. 

Timber  bents  were  then  erected  under  the  elevated 
structure,  as  shown  in  Fig.  2,  which  illustrates  the  east 
approach.  Bents  were  erected  just  back  of  the  river  pier 
and  in  front  and  back  of  the  abutment.  These  bents  con- 
sisted of  12xl2-in.  posts  directly  under  each  girder  of 
the  elevated  structure,  whicli  rested  on  piles  capped  just 
above  the  water-level  surface.  Old  foundation  piles  un- 
covered during  the  excavation  were  used  for  supporting 
the  bents,  if  suitably  located.  These  were  first  tested 
by  placing  jacks  between  the  bottom  of  the  12xl2-in. 
posts  and  the  piles.  The  piles  were  observed  for  settle- 
ment under  this  load,  and  if  none  occurred  during  an  in- 
terval of  about  a  day  they  were  considered  suitable  for 
use. 

The  number  of  these  old  piles  was  due  to  the  fact  that, 
previous  to  the  construction  of  the  present  bridge  (1888), 
there  had  been  at  least  two  bridges,  both  supported  on  pile 
foundations.  These  piles  were  of  a  kind  not  common 
today,  ranging  from  18  to  24  in.  in  diameter  at  the  butt. 
Thev  were  in  a  remarkable  state  of  preservation,  being 
practically  as  good  as  when  driven,  which  must  have  been 
nearly  50  years  ago.  The  bents  were  capped  with  12x12- 
in.  timbers,  braced  with  2xl2-in.  sway  bracing.  A  batter 
pile  was  used  in  the  bent  at  the  river  pier. 

The  columns  of  the  elevated  structure  were  supported 
on  girders  spanning  the  space  for  the  taUpit.  These 
girders  rested  on  groups  of  piles  driven  in  line  with  the 
first  and  second  bents  of  the  elevated  structure  east  of  the 
swing  span,  as  shown  in  Fig.  3.  Each  girder  consisted  of 
two  separate  plate  girders  connected  by  cross-bracing. 
Each  girder  had  a  96xi4-in.  web  plqte  and  four  angles 
(1x6x1'%  i"- ;  it  was  stiffened  at  points  of  local  load  and 
about  every  4I/2  ft.  at  other  parts,  by  5x3x%-in.  stiffener 
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angles.  Webs  were  spliced  for  moment.  The  overall 
length  of  these  girders  was  78  ft.  The  double  girder 
for  the  rear  bent  was  placed  first,  the  abutments  having 
l)een  entirely  removed.  The  girders  su))porting  the  front 
bent  and  the  end  of  the  swing  were  plac-ed  when  it  was  con- 
venient to  close  elevated  traffic  for  a  few  hours,  as  the 
masonry  of  the  old  river  pier  had  to  be  removed  when  the 
swing  bridge  was  open  and  the  bridge  could  not  be  closed 
again  for  traffic  until  a  new  end  bearing  could  be  provided. 
This  work  was  done  July  '.],  1914,  traffic  being  closed 
on  the  elevated  structure  from  9  a.m.  to  4  p.m.  Passen- 
gers used  the  Canal  St.  station,  two  blocks  west  of  the 
river.     As  soon  as  the  girders  were  in  place,  the  tem- 


30.  This  falsework,  or  tower,  required  careful  study, 
as  the  position  of  supjiorts  was  not  only  limited  by  ver- 
tical headroom  over  the  elevated  structure,  but  by  lateral 
clearances  of  a  car  swinging  around  the  curve  into  the 
North  Market  St.  brancii  (Pig.  1).  This  derrick  is 
sliown  in  Fig.  4. 

Tiie  structural  steel  began  to  arrive  at  the  site  on 
Feb.  8.  It  was  delivered  on  Hat  cars  and  unloaded  at  the 
railway  yard  on  the  north  side  of  the  turning  basin  (just 
north  of  the  bridge  site)  where  it  was  stored  until  needed. 
Thence  it  was  delivered  on  .scows. 

The  contractor  started  as  .«oon  as  p()ssil)le  to  erect  the 
steel  of  the  ii.xed  parts  upon  which  the  movable  structui'e 
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FIG.    3.      METHODS   OF   SUPPORTING    THE    ELEVATED-RAILWAY   APPROACH   AT   TWO   STAGES   OF   THE   WORK 


porary  timiicr  supports  under  the  elevated  structure  (Fig. 
2)  were  removed. 

After  the  construction  of  the  tailpit,  temporary  timber 
lients  were  erected  to  support  tlie  elevated  structure  on 
the  east  side  (Fig.  2).  These  rested  on  timbers  laid 
on  the  pit  floor.  When  these  were  ready  for  the  ele- 
vated structure  the  box  girders  were  transferred  to  similar 
positions  on  the  west  side.  The  girder  under  the  first  bent 
was  transferred  Dec.  29,  when  traffic  was  shut  off  on  the 
elevated  for  71^  hr.  The  temporary  timber  bents  were  re- 
moved as  soon  as  the  girders  were  in  place. 

The  contractor  for  tlie  superstructure  started  on  Jan. 
]:>,  1915,  to  erect  falsework  for  the  erection  derrick 
on  the  cast  side  and  liad  this  ])racti(  ally  liin'sbed  mi  Jan. 


rests.  The.'ie  parts  consist  of  two  carrying  trusses,  48 
ft.  c.  to  c,  parallel  with  and  just  outside  the  movable 
trns.ses. 

Tlie  machinery  girders  are  7  ft.  liack  from  and  par- 
allel with  the  carrying  trusses.  Tlie  carrying  trusses 
and  machinery  girders  span  from  river  pier  to  anchor 
pier,  a  distance  of  53  ft. 

The  carrying  trusses  are  the  supports  for  the  cross- 
girders  (Fig.  5).  They  also  carry  the  gear  trains  which 
are  located  opposite  the  racks  in  the  rear  arm  truss 
members.  The  cross-girders  are  located  14  ft.  back  of 
the  river  pier;  they  carry  the  entire  dead-load  of  tlie 
bridge,  and  have  a  span  of  48  ft.  c.  to  e.  of  carrying 
trusses,  spanning  the  entire  distance  across  the  tnilpits. 
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At  tlio  time  the  superstructure  contractor  hogixn  work 
on  the  east  side  the  elevated  structure  was  supjiorted 
on  timher  bents  resting  on  the  floor  of  tlie  pit  (as  sliown 
in  Fig.  2).  These  hents  were  so  ])laced  tliat  tiie  con- 
tractor could  erect  the  carrying  trusses  aiul  machinery 
girders  without  difficulty.  These  trusses  and  girders,  be- 
ing outside  of  the  elevated  structure,  could  be  handled 
by  the  derrick.  The  erection  of  the  cross-girder,  on  ac- 
idunt  of  its  weight  and  its  position  under  the  elevated 
-nucture,  was  more  difficult. 

Additional  falsework  was  built  to  jdace  the  cross-girder. 
This  consist<'d  of  A-franies  resting  on  the  floor  of  the  tail- 
pit.  On  the  frames  were  placed  two  lo-in.  channels,  form- 
ing a  runway  for  .-iliding  the  girder  across  the  pit.  The 
girder  was  lowered  from  the  A-frame  to  its  final  position 
on  the  carryinuf  trusses  by  means  of  jacks. 

The  fixed  portion  of  the  new  elevated  structure  over  the 
tailpits  will  be  supported  on  new  columns,  which  rest  on 
the  carrying  trusses  about  7  ft.  from  the  center  line  of  the 
luichor  pier  (Fig.  1).  These  columns  are  in  the  same 
iilace  as  the  old  floor-beams,  but  are  located  a  greater 
distance  out  from  center  line  of  structure.  The  old  floor- 
beam  was  therefore  lengthened  in  order  to  provide  a  con- 
nection for  the  new  columns. 

The  steel  columns  in  the  bent  at  the  river  pier  were 
also  moved  out,  lengthened  by  splicing  on  portions  of  the 
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FIG.    4.      STIFF-LEG    DERRICK   OVER    THE    ELEVATED 
RAILWAY  APPROACH 

fild  columns,  removed  from  the  bent  near  the  anchor 
])ier  and  carried  down  to  a  bearing  on  the  carrying  truss, 
the  floor-beam  of  the  elevated  structure  being  lengthened 
as  before. 

The  temporary  timber  bents  under  the  elevated  structure 
were  then  removed  and  the  elevated  structure  carried  on 
the  new  steel.  The  erection  of  the  tail  end  of  the 
bridge  was  then  started,  and  part  of  the  trusses  had  been 


assembled  at  the  time  a  strike  of  the  structural  iron  work- 
ers was  called  at  the  end  of  April. 

During  the  week  ending  Apr.  17,  1915,  the  contractor 
began  erecting  his  derrick  on  the  we.st  side.  This  was  not 
placed  over  the  elevated  structure  but  in  the  tailpit,  the 
mast  resting  on  the  floor  and  the  stilf-legs  being  anchored 
to  the  sidewalks  of  the  pit.  A  strike  stopped  the  work  in 
April  and  from  that  time  until  work  was  resumed  on 
Julv   8.    1111  .■),   the   elevated    structure   on    tlie   west   side 


FIG.  5.    OXE  OF  THE  TRUSSES  OVER  THE  TAILPIT 

rested  on  two  temporary  cross-girders,  and  on  the  east 
side  on  the  new  carrying  trusses  with  the  ]iermanent  col- 
umns in  place  for  the  bent  near  the  anchor  pier  and  tem- 
porary bent  in  place  near  the  river  pier. 

The  leaves  will  be  erected  in  the  open  position,  a  por- 
tion of  the  floor  system  being  omitted  to  permit  of 
passage  of  trains.  When  the  leaves  are  lowered  the  two 
spans  of  the  elevated  structure  over  the  pits  will  be 
remoxed  and  the  floor  system  on  the  upper  deck  coni- 
I'leted. 

Ent,ixeers  axi)  Coxtractoes 

The  work  is  under  the  Department  of  Public  Works,  the 
head  of  which  is  W,  E.  !^[oorhouse,  Commissioner  of  Pub- 
lie  Works,  The  City  Engineer,  Jolin  Ericson,  is  head  of 
the  Bureau  of  Engineering,  and  Thomas  G,  Pihlfeldt 
is  Engineer  of  Bridges  and  Harbor.  The  final  plans  were 
prepared  in  the  Designing  Section,  under  the  immediate 
direction  of  A.  \'on  Babo,  Engineer  of  Bridge  Design, 
and  the  writer.  The  construction  is  supervised  by  the 
Construction-by-Contract  Section,  under  Clarence  S. 
Eowe,  Assistant  Engineer,  and  the  resident  engineer  on 
the  work  is  William  A.  ^lulcahy.  Assistant  Engineer. 

The  contract  for  the  substructure  was  awarded  to  the 
FitzSimons  &  Connell  Dredge  and  Dock  Co.,  of  Chicago, 
on  ^far.  14,  1914.  The  contract  for  the  erection  of  the 
superstructure  was  let  ilar.  IS,  1914,  to  the  Ketler-El- 
liott  Erection  Co.,  of  Chicago.  The  contract  for  the  steel 
was  let  to  the  American  Bridire  Co. 
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S)\\(Jl'SIS—()ii  Mm:  .J'.),  I'Ji:,.  Ihc  Vnil,;] 
Sillies  suhmariiie  F-4  mnk  outxidc  of  floiKiluhi 
Harbor  in  300  ft.  of  water.  Because  it  iras  drsir- 
able  that  the  Navy  Department  should  know  the 
raii.'ie  of  the  sinkinfi,  and  in  order  to  recover  the 
bodies  of  the  men  who  icent  down  in  the  boat,  the 
unprecedented  taxk  of  raisincj  so  lavijc  a  body  from 
so  great  a  depth  was  attempted.  In  tliis  article 
Naval  Constructor  Purer,  wlio  planned  the  salvage 
methods,  designed  the  emnpnient  and  directed  the 
operations,  tells  hoir  the  worl-  was  successfully  car- 
ried out. 

The  salvage  of  lln'  siihiuai'ine  F-1  was  iiiiiqno  in  several 
respects.  Mnch  larger  totally  submerged  vessels  have 
been  raised  from  shallow  water,  bnt  none  has  ever  been 
brought  up  from  a  depth  of  300  ft.  A  few  smaller  ves- 
sels have  been  raised  from  depths  of  more  than  200  ft., 
l)ut  only  out  of  inclosed  waters.  The  previous  record  for 
depth  was  the  salvage  of  a  small  wooden  tug,  weighing 
perhaps  125  tons  submerged,  which  sank  in  about  SoO  ft. 
of  water  in  Pnget  Sound.  The  weight  to  be  lifted  in  the 
case  of  the  F-4  was  2fi0  tons. 

The  principal  difficulties  of  the  salvage  problem  were 
the  great  depth  of  water  in  which  the  vessel  lay,  the 
weight  which  had  to  be  lifted  and  the  open-sea  exposure. 
The  vessel  sank  in  300  ft.  of  water  outside  of  Honolulu 


•Naval   Constructor,    United    States   Navy   Bureau    of   Con- 
struction and  Repair,  Navy  Department,   Washington,   D.   C. 


llarlior.  where  Uicre  is  no  pi'oteclion  from  southerly 
weather.  While  high  winds  from  the  south  ai'e  unusual, 
there  is  nevei'theless  always  a  ground  swell  which  is  liable 
to  develop  into  a  heav}'  sea  without  warning. 

For  obvious  reasons  the  customary  salvage  methods 
could  not  lie  a)i]ilied  in  this  case.  The  only  plan  offering 
reasonable  assurance  of  success  was  to  lil'l  the  vessel  me- 
chanically and  to  tow  it  into  shallowci-  wnWy  at  the 
same  time. 

PliEI-IiriXARY  Ol'ERATIONS 

Two  bottom-dumping  mud  scows  (Fig.  2)  were  rented 
from  a  local  dredging  concern ;  on  each  of  the  sco\ys  two 
specially  constructed  windlasses  were  installed.  On  ac- 
count of  the  great  depth  of  water,  securing  lifting  gear 
to  the  submarine  was  impracticable.  It  was  therefore 
necessary  to  sweep  cables  under  the  vessel  and  to  bring 
both  ends  of  each  sling  to  the  windlasses.  Four  cables 
were  used,  two  of  which  were  placed  about  one-third  the 
length  of  the  vessel  from  the  bow  and  the  other  two  in  a 
similar  position  aft.  The  vessel  was  therefore  lifted  in 
the  loops  of  the  four  cables.  Chain  had  to  be  used  for 
the  loops  of  the  cables  eventually,  as  will  be  described 
later. 

Wire  cables  of  sufficient  strength  to  lift  the  vessel  were 
difficult  to  find.  The  assumption  had  to  be  made  that 
even  when  lifting  with  four  cables  one-half  the  weight 
of  the  submarine  would  often  be  carried  by  a  single  sling, 
on  account  of  the  impossibility  of  keeping  the  windlasses 
in  step.     Then,  also,  the  loads  on  the  slings  were  live- 
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loads — very  mufli  so,  in  fact,  because  of  the  swell.  Two 
pilvanized-wiro  hawsers  2i/o  in.  in  dianietor,  one  plow- 
steel  hawser  2%  in.  in  diameter  and  one  plow-steel  haw- 
ser 3  in.  in  dianietor  were  finally  procured.  All  these 
hawsers  wore  about  000  ft.  long. 

The  construction  of  the  windlasses  presented  a  nundjer 
of  difficulties,  due  to  lack  of  nuinufacturing  facilities. 
Sugar-mill  rolls  are  fortunately  carried  in  stock  in  Hono- 
lulu. Tliese  answered  the  j)urpose  of  a  combination  wind- 
lass shaft  and  drum,  as  they  were  1")  in.  in  diameter. 
This  diameter  was  theoretically  far  too  small  for  the  wire 
caliles  used,  but  in  no  case  did  a  sling  fail  at  the  wind- 
lasses as  the  result  of  stranding.  Naturally  the  short  nip 
ruined  the  cables  for  further  use  over  the  lengtb  affected. 

The  turning  effort  was  applied  to  the  windlasses  by 
means  of  a  bull-wheel  built  up  solid  of  steel  plates.  A 
cast-steel  wheel  would  have  been  cheaper  and  fully  as 
good,  but  could  not  be  manufactured  locally.  The  bull- 
wheels  were  fitted  to  the  square  ends  of  the  rolls,  thus 
doing  away  -svith  a  key.  Power  was  supplied  by  a  two- 
drum,  8xl0-in.  hoisting  engine  installed  on  each  scovr. 
The  drum  lines  consisted  of  %-in.  plow-steel  wire  rove 
up  to  triple  blocks.  This  purchase,  together  witli  the 
multiplication  of  power  due  to  the  diameter  ratio  of  the 
bull-wheel  and  windlass  barrel — namely,  50  in.  to  15  in. — 
was  sufficient  to  wind  up  the  load  on 
one  of  the  scows.  On  the  other,  on 
account  of  the  design  and  condition  of 
the  engine,  a  luff  had  to  he  clapped 
on  to  the  purchase  to  further  multi- 
ply the  power. 

The    distance    between    the    triple 
blocks  placed  a  limit  of  three  turns  on 
tlie  number  of  revolutions  of  the  wind- 
lasses obtainable  without  fleeting  the 
tackles  and  rewinding  the  bull  rope. 
When  the  running  block  of  the  pur- 
chase had  reached  the  end  of  its  trav- 
el,  the   windlasses   had   to   be   locked 
to  keep  them  from  unwinding.     The 
tackles  were  overhauled  and  the  bull 
rope  was  unshackled  for  rewinding  on 
the  spool  by  hand.    The  locking  device 
consisted  of  a  nickel-steel  pin,  which 
was  slipped  through  a  hole  in  the  bull-      ^"'' 
wheel  disk.  The  ends  of  the  locking  pin 
rested  on  pillow  blocks  provided  for  the  purpose.      Four 
holes  were  bored  in  the  wheels  so  as  to  make  it  possible 
to  lock  the  windlasses  every  quarter  turn.     A  pawl  and 
ratchet  would  have  given  a  greater  range  of  locking  ]iosi- 
lions,  but  would  have  introduced  undesirable  elaboration 
into  the  design  and  construction  of  the  gear. 

I'ive  30-in.  I-beams  were  used  to  span  the  mud  pockets 
of  the  scows.  On  these,  cast-iron  })illow  blocks  for  sup- 
]iorting  the  windlasses  were  installed.  The  shafts  were 
supported  at  the  ends  and  in  the  middle.  The  outside 
I-beams  carried  the  locking-pin  pillow  blocks.  Stiffeuers 
had  to  be  fitted  in  the  wake  of  the  shaft  bearings  to  pre- 
vent web  crippling.  Heavy  angle  irons  were  bolted 
across  the  I-beams  to  counteract  racking.  The  middle 
I-beam  was  supported  throughout  its  length  by  one  of 
the  niud-pocket  bulkheads,  but  special  timbering  had  to 
be  fitted  under  the  end  beams  to  prevent  deflection.  The 
I-beams  needed  were  fortunately  found  in  a  lot  of  struc- 
tural steel  delivered  for  a  coaling  plant  in  process  of  erec- 


tion at  Pearl  Harbor.     It  so  iuippened  that  the  beams 
were  almost  exactly  the  ideal  length  for  this  job. 

The  ends  of  the  cables  were  brought  up  through  the 
mud  pockets  of  the  scows  and  secured  to  the  windlass 
shafts  by  heavy  hook  bolts.  They  were  further  backed 
up  by  cable  clamps  to  prevent  slipping.  Three  dead  turns 
were  also  allowed  on  the  shafts  before  taking  up  the  load. 

Cable-Sweeping  Operations 

The  wire  cables  were  swept  under  the  vessel  by  means 
of  tugs.  The  ends  were  then  temporarily  taken  to  a 
dredge  from  which  the  boom  and  bucket  gear  had  been 
removed.  This  craft  was  anchored  at  the  inshore  end  in 
the  usual  manner,  but  on  account  of  the  great  depth  of 
water  could  not  conveniently  be  anchored  at  the  other 
end.  After  the  first  cable  had  been  swept  under  the  sub- 
marine and  taken  to  the  dredge  this  served  as  the  off- 
shore mooring.  The  dredge  was  selected  as  part  of  the 
salvage  plant  because  it  was  equipped  with  a  powerful  en- 
gine, geared  to  six  cable  drums.  A  central  unit  of  this 
kind  was  needed  for  a  number  of  reasons,  but  principally 
because  it  was  impracticable  to  transfer  the  cables  from 
the  tugs  to  the  windlasses  direct,  as  it  was  never  certain 
that  the  loop  of  the  sling  had  been  swept  to  the  desired 
location  under  the  vessel  until  an  inspection  had  been 
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iiF   SCOW   USED    IX   LIFTING   F-4    FROM  300  FT.  TO  50  FT. 
OF  Vi'ATER  IN  HONOLULU  HARBOR 

made  by  the  divers.  It  was  comparatively  easy  to  re- 
handle  the  cables  when  changes  in  location  had  to  be 
made,  once  the  ends  \\ere  on  the  dredge.  This  was  usually 
accomplished  by  leaving  one  end  secured  by  a  chain  stop- 
per to  a  drum  line  and  transferring  the  other  end  to  a 
tug,  which  then  made  the  new  sweep. 

Deep  Divino  Accomplished 

The  di\ers,  while  the  vessel  was  in  300  ft.  of  water,  set 
a  new  record  for  depth.  It  was  possible  to  send  men 
down  to  this  previously  unattainable  depth  only  by  the 
use  of  special  methods.  The  Bureau  of  Construction  and 
Eepair  of  the  Navy  Department  had  been  experimenting 
for  some  time  on  deep-sea  diving.  It  so  happened  that 
these  experiments  were  brought  to  the  point  of  practical 
application  just  before  the  accident  to  the  F-4.  Four 
divers,  in  charge  of  the  officer  who  had  been  conducting 
the  experiments,  were  ordered  from  the  Xew'  York  Na\'y 
Yard  to  Honolulu  for  this  work. 
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TliL'  (liver  docs  not  wear  a  suit  of  special  cliaiiutci'  for 
working  in  great  depths.  The  difference  as  i-ompured  to 
sliallow-water  procedure  lies  entirely  in  the  method  of 
supplying  air  to  the  helmet  and  in  the  scientific  restora- 
tion of  the  diver's  liody  to  the  normal  state  by  gradual 
decompression  as  he  comes  up  from  deep  water.  Air  is 
supplied  from  flasks  charged  to  a  high  pressure — suitably 
reduced  before  being  delivered  to  the  diver's  helmet.  The 
dangers  in  deep-sea  diving  are  diic  principally  to  the  ab- 
sorption of  nitrogen  by  the  fluids  of  the  body,  on  account 
of  the  high  pressure  to  which  the  lung  tissues  are  sub- 
jected, and  to  the  extreme  exhaustion  accompanying  any 
kind  of  manual  labor.     For  the  latter  reason  the  divers 


FIG.    3.      VIEW    OP   WaNDLASS    RIGGED    ON    SCOW 

could  not  do  heavy  work  at  the  30fl-ft.  dcjith,  such  as 
can  easily  be  done  by  men  working  in  shallow  water. 
Their  duties  had  to  be  limited  to  observing  and  repoi-ting 
the  conditions  found  below. 

Difficulties  in  Attachixg  Cables 

I'hu-ing  the  slings  in  satisfactory  locations  was  the 
most  ditKcult  part  of  the  salvage  work.  The  submarine 
was  a  \cry  small  object  to  lasso  at  a  depth  of  300  ft., 
especially  as  the  exact  location  of  the  bow  and  stern 
could  not  be  predicted  within  perhaps  100  ft. 

But  after  innumerable  discouragements  four  slings 
were  finally  swejit  under  the  vessel  and  the  ends  trans- 
ferred from  the  dredge  to  the  scow  windlasses.  This  took 
from  Apr.  10  until  Apr.  21.  On  Apr.  23  lifting  the  sulj- 
marine  by  winding  up  the  cables  on  the  windlasses  was 
started.  As  the  cables  were  wound  up,  a  towing  strain 
was  kept  on  the  scows,  thus  bringing  the  submarine  into 
shallower  water. 

After  lifting  about  12  ft.,  one  of  the  cables  parted  in 
the  loop  as  a  result  of  chafing  on  the  bilge  keels.  This 
cable  was  one  of  the  first  to  be  placed  and  had  conse- 
quently suffered  from  chafing  for  almost  two  weeks,  due 
to  the  continual  motion  of  the  dredge  and  of  the  scows 
in  the  swell.  The  broken  sling  was  replaced  and  lifting 
was  continued  until  the  vessel  was  in  2^-5  ft.  of  water. 
Bad  weather  now  set  in  and  accelerated  the  impairment 
of  the  cables,  causing  them  to  carry  away  one  by  one. 
It  was  apparent  that  chain  would  have  to  be  used  for 
that  portion  of  the  slings  in  contact  with  the  vessel. 

The  use  of  chain  for  the  loop  of  the  slings  was  con- 
sidered when  the  salvage  plan  was  first  being  developed, 
l)ut  was  rejected,  because  chain  does  more  damage  to  the 
vessel  and  is  much  harder  to  place  than  wire  rojie.    These 


disadvantages  liad  now  to  be  accepted.  A  15-fathom  shot 
of  2%-in.  chain  was  accordingly  shackled  in  to  form  the 
loop  of  each  sling.  The  dredge  was  again  moored  as 
before  by  sweeping  1%-in.  wire  hawsers  under  the  bow 
and  the  stern  of  the  submarine  and  bringing  the  ends 
over  the  comers  to  the  drum  lines.  The  chain  slings  were 
finally  placed  in  the  same  locations  as  had  been  occupied 
by  the  wire-rope  slings.  Bringing  these  combination 
slings  to  position  was  considerably  more  difficult  than 
placing  the  wire  cables,  because  they  were  even  heavier 
and  more  awkward  to  handle  than  the  latter.  After 
working  21  days  four  slings  were  again  in  place  under 
the  vessel. 

As  the  submarine  was  lifted  a  towing  strain  was  kept 
on  the  dredge  by  a  tug.  This  in  turn  brought  a  towing 
strain  on  the  submarine  by  way  of  the  two  1%-in.  moor- 
ing cables.  The  arrangement  proved  more  satisfactory 
than  towing  directly  on  the  scows,  because  it  permitted 
the  scows  to  ride  in  their  normal  state  of  equilibrium. 

Once  the  slings  had  been  made  fast  to  the  windlass 
drums,  lifting  was  fairly  rapid.  After  the  windlass  shafts 
had  been  filled  with  one  layer  of  cable  it  was  necessarj' 
to  cut  off  the  wound-up  portion  and  to  shift  to  a  new 
hold  under  the  hook  bolts.  It  was  inadvisable  to  wind 
up  a  second  layer,  because  of  the  reduction  in  diameter 
ratio  of  the  bull- wheel  and  windlass  barrel  which  this 
would  have  entailed.  As  it  was,  there  was  only  barely 
enough  power  available  to  wind  up  the  load.  One  layer 
of  cable  corresponded  to  a  lift  of  58  ft.  The  shafts  could 
be  filled  in  about  two  hours  of  actual  lifting,  but  the  work 
of  cutting  off  and  shifting  to  a  new  hold  took  consider- 
ably longer.  The  cables  were  cut  off  by  moans  of  an 
oxyacetylene  torch. 

In  s])ite  of  cvci'v  effort,  one  of  the  stern  lifting  slings 
could  not  be  located  nuite  as  far  aft  as  desired  when  it 
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FIG.    4.      ARRANGEMENT    OF    PONTOOXS    l.V    R.\ISING    F-4 

was  put  on ;  consequently  the  two  after  slings  did  not 
plumb  the  mnd  pocket  through  which  they  passed.  This 
was  immaterial  in  deep  water,  but  as  shallow  water  was 
reached  the  slings  began  to  bind  on  the  framing  of  the 
pockets.  When  a  depth  of  50  ft.  was  reached  it  became 
necessary  to  shift  the  sling  to  a  more  vertical  position. 

Scow  Method  Abandoned 

AVhile  this  work  was  going  on,  a  hea\y  ground  swell  set 
in  very  suddenly.  The  swell  increased  rapidly  and  in 
a  short  time  high  surf  waves  were  breaking  near  the  sub- 
marine. The  waves  and  the  undertow  from  the  reef 
caused  the  scows  to  charge  back  and  forth  with  tremen- 
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ilous  iiuiiiH'iUiiiii.  'I'lu'  iil'ter-sling  i-ouM  not  now  lie  rc- 
[iliKod  ill  tiiiR'  to  ivsuiiie  operations.  It  was  iippiiicnt 
lliat  eonsiik'i'able  damage  would  be  done  to  the  submarine 
by  the  slings  and  that  possibly  the  entire  plant  would 
be  wrecked  if  an  attempt  were  made  to  ride  out  the  bad 
weather.  The  slings  were  accordingly  cast  off  and  the 
si  ows  towed  into  the  harbor. 

The  heavy  soas  continued  for  a  nund)cr  of  days.  As 
M)on  as  the  swell  had  subsided  sulliciently,  divers  were 
x'ut  down  to  examine  the  submarine.  They  reported  that 
ilie  forward  slings  had  ruptured  the  shell  and  had  caused 
the  collapse  of  some  of  the  framing  one-third  of  the  dis- 
tance from  the  bow.  This  made  it  unsafe  to  continue 
t)perations  by  the  wiiullass  method,  as  there  was  danger 
of  breaking  oft'  the  forward  end  of  the  vessel  while  pass- 
ing through  the  channel.  This  would  lia\e  blocked  the 
harbor  to  navigation. 

As  the  submarine  now  lay  in  somewhat  less  than  50  ft. 
of  water,  it  was  })ossiljle  to  apply  the  pontoon  method 
of  lifting,  but  it  was  still  impracticable  to  follow  the 
usual  procedure  of  lifting  a  few  feet  and  towing  to  a  new 
landing,  because  conditions  were  such  that  the  vessel  had 
to  be  raised  in  one  operation  to  a  draft  of  not  more  than 
"25  ft.  This  draft  was  iixed  by  the  depth  of  water  over 
the  blocks  of  the  dry  dock  in  which  the  vessel  had  to  be 
landed. 

Details  of  Poxtoox  JIioTiroD 

The  plan  adopted  to  meet  these  requirements  consisted 
of  the  use  of  six  specially  designed  pontoon  cylinders 
sunk  alongside  the  submarine,  as  shown  inFig.4.  The  plan 


FIG.  5.   PONTOON  UNDER  CONSTRUCTION 

fiiiflier  I'allcd  for  the  use  of  six  chains  rove  under  the  ves- 
sel and  ])assing  through  hawse  pipe  in  the  pontoon  cylin- 
ders. The  arrangement  consisted  in  effect  of  lifting  the 
submarine  in  a  cradle  made  np  of  six  chains. 

Four  of  the  cylinders  were  32  ft.  long  by  11  ft.  in 
diameter;  the  other  two  were  of  the  same  length,  but  12 
ft.  6  in.  in  diameter.  The  large  cylinders  were  used  amid- 
ships. The  combined  lifting  capacity  of  the  sis  pontoons 
was  -120  tons.  A  margin  of  160  tons  was  allowed  for 
breaking  the  vessel  away  from  the  bottom  and  for  any 
failure  to  realize  all  of  the  buoyancy  available  in  the 
pontoons  due  to  cockl)illing. 

Each  cylinder  w-as  divided  into  two  com])artments  by 
a  transverse,  water-tight  bulkhead  so  as  to  facilitate  con- 
trol iia  sinking.  A  4-in.  flood  and  discharge  valve  was 
installed  in  each  end  bulkhead  close  to  the  bottom.  Air 
valves  were  fitted  on  top  of  the  cylinders  for  blowing  out 
the  water  and  for  venting  each  compartment  while  flood- 
ing. Eight  feet  from  the  ends  12-in.  hawse  pipes  were 
fitted  through  the  pontoons.     The  cylinders  were  built 


of  -Ks-iii-  plates  ruggedly  framed  on  the  inside  to  resist 
the  large  stresses  to  which  they  were  subjected.  Fig.  o 
shows  a  cylinder  under  construction.  On  the  outside  the 
pontoons  were  sheathed  with  wood  so  as  to  protect  the 
plating  from  local  damage  due  to  chafing  and  contact 
with  sharp  projections  on  the  submarine.  The  wood 
sheathing  proved  extremely  valuable  during  the  salvage 
work.  Without  this  protection  against  damage  it  is  prob- 
a])le  that  the  pontoons  would  have  sprung  leaks  which 
might  have  been  fatal  to  the  success  of  the  work. 

The  chains  were  first  of  all  worked  under  the  sub- 
marine in  predetermined  positions — two  forward,  two 
amidships  and  two  aft.  The  two  chains  of  a  pair  were 
spaced  Ki  ft.  apart  so  as  to  correspond  to  the  distance 
between  the  hawse  pipes.  The  pontoons  were  planted 
by  means  of  a  wrecking  scow  which  was  moored  accu- 
rately over  the  submarine.  The  two  cylinders  of  a  pair 
were  towed  to  the  scene  of  operations  and  jilaced  one  on 
each  side  of  the  scow,  directly  over  a  pair  of  chains  lying 
on  the  bottom. 

Cii Ai\-.\TTACiiiri;NT  Opt:nATioxs 

The  eiitls  of  tlie  i-liains  were  now  fished  u|)  tbi'ough  the 
hawse  jiipes  and  the  cylindi'i-s  submerged  by  opening  the 
flood  valves.  They  were  kept  under  control  while  sink- 
ing by  means  of  5-in.  maiiila  lines  made  fast  to  the  ends 
and  taken  to  the  hoisting  engines  on  tlie  scow.  After  the 
pontoons  had  landed  on  the  bottom  the  chains  were  ad- 
justed so  as  to  leave  the  necessary  amount  of  slack  to  per- 
mit the  pontoons  to  rise  just  clear  of  the  vessel  on  becom- 
ing bnoyant.  A  clamp  was  now  fitted  to  each  chain  by  the 
divers,  just  above  the  hawse  pipe.  The  clamps  consisted 
of  two  steel  castings,  molded  to  the  shape  of  the  chain 
links  and  of  such  length  that  they  spanned  the  hawse 
pipes.  By  means  of  four  heavy  bolts  the  two  halves  of 
the  clamp  were  drawn  together.  These  bolts  kept  the 
clamps  from  spreading  and  the  chain  from  slipping 
through  when  subjected  to  the  lifting  strain.  Fig.  (i 
shows  a  clamji  in  place. 

After  all  the  six  cylindei-s  had  been  landed  on  the  bot- 
tom alongside  of  the  vessel  and  the  clamps  had  been  se- 
cured by  the  divers,  the  unwatering  process  was  started. 
For  this  ])urpose  torpedo  air  flasks,  charged  to  a  pres- 
sure of  2,1-JO  lb.,  were  placed  on  a  coal  barge.  The  flasks 
were  piped  to  an  expansion  chamber,  •which  in  turn  was 
connected  to  a  manifold.  Twelve  %-in.  air-hose  lines 
were  led  from  the  manifold  valves  to  the  blow-out  valves 
on  top  of  the  pontoons.  A  pressure  of  35  lb.  was  used 
at  the  manifold  for  blowing  out  the  water  while  the  cylin- 
ders were  i-esting  on  the  bottom.  The  unwatering  opera- 
tion had  to  be  watched  very  carefully  so  as  to  avoid  the 
danger  of  springing  the  heads  of  the  cylinders  when  the 
external  water  pressure  was  relieved  on  emerging. 

The  method  proved  entirely  successful.  The  work  of 
jflacing  the  chains  under  the  submarine  was  started  on 
.Vug.  21.  All  the  chains  were  in  position  on  Aug.  25.  It 
then  took  one  day  to  place  each  pair  of  cylinders.  For- 
tunately, good  weather  prevailed  during  this  rather  pre- 
carious phase  of  the  operations.  On  Aug.  20  everything 
was  ready  for  blowing  the  water  out  of  the  pontoons. 
This  operation  took  about  two  hours  from  the  time  the  air 
was  fully  turned  on. 

One  end  of  the  submarine  came  up  slightly  ahead  of 
the  other,  as  was  to  be  expected.  The  bow  pontoons  on 
emertring  were  considerablv  cockbilled.    The  cause  of  this 
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was  that  the  chains  were  not  attached  to  the  submarine 
Init  were  simply  rove  under  the  vessel  from  the  pontoon 
on  one  side  to  its  mate  on  the  other  side.  One  end  of 
oaeh  pontoon  was  bound  to  become  buoyant  slightly  ahead 
of  tlie  other  end,  no  matter  how  far  the  subdivision  into 
compartments  might  have  been  carried.  The  buoyant  end 
then  pulled  the  slack  chain  through  under  the  vessel.  The 
natural  result  was  that  the  pontoon  on  the  other  side 
cockbilled  in  the  opposite  direction.  As  long  as  there 
was  a  sutlicient  margin  of  buoyancy  in  all  six  pontoons 
the  cockbilling  made  no  dilTcrence,  as  enough  water  coidd 
1)0  blown  out  of  the  high  ends  to  provide  the  lift  needed. 
The  low  ends  could  of  coui-se  be  completely  unwatered. 
Once  the  pontoons  emerged,  they  immediately  adjusted 
themselves  autmnatically,  as  the  high  ends  ceased  to  be 
water-borne  and  therefore  exerted  no  ])ull  on  the  chain. 
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FIG.    6.      CHAIN'   CLAMP   IN   PLACE   ON   PONTOON 


This  permitted  llie  buoyancy  of  the  low  end  of  the  oppo- 
site pontoon  to  assert  itself,  thus  causing  the  chains  to 
render.  Fig.  1  shows  all  the  pontoons  on  the  surface, 
with  the  sulimarine  suspended  in  the  chains. 

The  question  suggests  itself  why  the  pontoon  method, 
which  was  finally  adopted,  could  not  have  been  used 
originally  for  bringing  the  vessel  to  the  surface.  This 
would  have  been  impracticable  because  of  the  great  depth 
of  water  in  which  the  sul)marine  lay  at  first.  Whereas 
sinking  the  pontoons  alongside  the  vessel  and  fitting  the 
chains  was  not  particularly  difficult  in  46  ft.  of  water, 
the  task  would  have  been  quite  impossible  in  300  ft.  of 
water.  'J'lie  divers  from  the  submarine  flotilla  had  to 
work  under  water  from  5  to  9  hr.  a  day  from  Aug.  2 1  to 
2'.)  while  placing  the  chains  under  the  vessel,  securing  the 
clamps  after  the  pontoons  had  been  lowered,  closing  flood 
and  vent  valves  and  later  on  connecting  the  hose  leads 
for  bloiv  ing  out.  This  work  could  not  have  been  done 
at  a  depth  of  300  ft.,  as  most  of  it  was  extremely  arduous 
and  fatiguing. 

With  the  exception  of  tlie  civilian  employees  who  ope- 
rated the  hoisting  engines,  most  of  the  woi-k  on  the  water 
was  done  by  the  personnel  of  the  submarine  flotilla.  The 
men  and  olTicers  did  this  work  splendidly,  under  the  most 
trying  conditions.  The  windlasses  were  built  and  in- 
stalled at  the  Pearl  Harbor  Naval  Station.  The  pontoons 
were  built  at  the  Navy  Yard,  Mare  Island,  from  designs 
prepared  at  Pearl  Harbor,  as  there  were  insufficient  ma- 
terial and  labor  availal)le  in  Honolulu  to  permit  building 
them  at  the  latter  station. 


r>Y    CONTHACTOR 

I  recently  visited  the  Panama-Pacific  International 
Exposition,  and  on  my  way  to  and  from  the  Coast  I 
kept  an  eye  out  for  construction  work  under  way.  Con- 
tractors who  are  wondering  wdiether  they  are  going  to 
nail  a  wanter  meal  ticket  will  be  pleased  to  learn  that 
many  of  their  brother  contractors  are  busy  with  large 
contracts. 

West  of  meridian  101  nearly  all  crops  are  raised  by 
the  dry-farming  method  or  by  irrigation.  In  western 
Kansas  and  eastern  Colorado,  along  the  Union  Pacific 
and  the  Rock  Island,  there  are  numerous  dry  farmers 
and  prairie-dog  towiis  and  now  and  then  a  bunch  of  steers 
without  chaperons  (cowboys).  The  latter  have  all  gone 
to  the  mo\ies.  The  country  roads  in  that  section  re- 
nnnded  me  of  some  coffee  I  had.  on  a  Santa  Fe  train. 
This  beverage  consisted  of  a  very  weak  solution  of  irri- 
gating water  and  some  white  coloring  matter  (alleged 
to  be  cream).  I  complained  to  the  waiter,  but  he  said 
iliat  it  was  all  the  cows  could  do  there  to  get  along 
liy  themselves  without  giving  itp  anything.  It  looked 
iiliout  the  same  wnth  the  dry  farmers.  They  were  not 
i:i\ing  up  much  for  roads,  and  from  the  appearance  of 
the  country  there  wasn't  much  to  haul  over  the  roads 
anyway. 

Denver,  Colo.,  is  building  a  new  union  depot  and  an 
X-shaped  viaduct  of  concrete  and  steel,  3,000  ft.  long  on 
(riie  leg  and  5,000  ft.  long  on  the  other.  It  is  built 
where  two  streets  cross  each  other.  In  other  respects 
the  city  appeared  to  be  finished  as  regards  construction. 
Brick  and  stone  are  the  j^revailing  building  materials, 
there  being  very  few  wood  striictures.  Trees,  lawns  and 
gardens  are  irrigated.  Although  the  streets  are  well 
])aved  and  lighted,  the  street-car  tracks  are  narrow-gage 
and  the  electric  cars  look  as  antiquated  as  the  horse 
cars  in  New  York  City.  A  system  of  good  roads  runs  from 
Denver  to  scenic  points  in_the  mountains,  and  the  Jloun- 
tain  Telephone  Co.  each  day  posts  a  bulletin  that  indicates 
the  condition  of  the  roads  in  each  district. 

Not  much  construction  was  under  way  at  Colorado 
Springs.  I  think  it  only  fair  to  warn  the  tourist  that 
wlien  he  strikes  this  tovm  he  is  in  the  midst  of  high- 
waymen, and  if  he  gets  away  with  anything  it  isn't  their 
fault.  The  Crystal  Park  drive  did  not  appeal  to  me, 
as  I  had  already  seen  enough  of  the  plains.  I  was  out 
to  see  the  country,  however,  and  so  climbed  aboard  the 
automobile.  A  prize  stunt  on  this  trip  u  to  be  compelled 
to  turn  the  veliicle  around  in  narrow  quarters;  but  50 
yd.  of  additional  excavation  would  have  given  plenty  of 
room  for  the  turn. 

The  Cripple  Creek  short  line  between  Colorado  Springs 
and  Cripple  Creek  was  built  to  reach  the  mines,  but  it 
does  a  considerable  tourist  business  as  well.  The  grades 
and  curves  are  about  the  limit  and  nuike  one  believe  that 
the  engineer  who  laid  them  out  must  have  had  a  crooked 
transit  or  used  a  cross-eyed  mule,  as  they  follow  the 
line  of  least  resistance  from  a  construction  standpoint. 
There  is  a  trolley  line  about  10  mi.  long  in  this  vicinity 
that  is  claimed  to  be  the  highest  in  the  world,  its  ele- 
vation being  11,200  ft. 

To  construct  the  Denver  &  Rio  Grande  R.R.  throngb 
the   mountains  would   seem   no   great  engineering   task 
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at  the  pre.sent  day.  liiit  no  .Imilii  iit  the  time  it  m'iis 
built  it  was  a  serious  prolilciu  tn  provido  supplies.  The 
liroi)lei[i  of  a  wati'i-supply  ami  the  Indian  menace  were 
items  too  important  to  Ije  lor.yottc'H.  The  old  line  over 
the  Utah  desert  has  been  revised  in  the  past  few  years. 
That  part  over  Soldier's  Suuinut  has  been  abandoned,  a 
cut-ofi:  having  been  eonstructed  in  whieh  distance  and 
(  urvature  were  sacrificed  to  obtain  a  lower  grade. 

In  the  Yellowstone  Park,  Ciovernment  engineers  are 
Joing  considerable  road  work,  using  teams  with  i'resno 
scrapers.  Eeint'orced-concrete  box  culverts  are  being 
constructed  where  necessary,  utilizing  for  the  concrete 
the  gravel  found  in  the  vicinity.  Quite  a  stretch  out  of 
Yellowstone,  Jlont.,  is  being  macadamized.  The  T'nitcd 
States  Engineer's  Office  is  at  ]\Iammoth  Hot  Springs, 
Y'ellowstone  Park,  AVyo.  Autos  were  let  into  the  park 
for  the  first  time  on  Aug.  1.  Tanks  are  located  every 
few  miles,  and  the  Gcnernment  tries  to  keep  the  roads 
sprinkled. 

At  Victoria,  B.  C,  there  were  two  drill  boats,  a  pile- 
driver  and  a  big  dipper  dredge  preparing  for  the  large 
docks  to  be  built  there.  At  Vancouver  the  Canadian 
Xorthern  Ey.  has  planned  to  build  some  large  docks 
costing  several  millions;  but  when  I  was  there  in  August 
things  were  rather  quiet. 

From  Seattle  to  San  Diego,  Calif.,  there  is  a  series  of 
>t  retches  of  road  known  as  the  Pacific  Highway,  which 
was  \inder  construction.  Through  the  Oregon  moun- 
tains I  think  macadam  is  used  on  this  highway,  but  in 
California  the  road  is  of  concrete,  with  asphalt  top.  The 
Pacific  Highway  follows  the  line  of  the  Southern  Pacific 
K'y.  through  the  Sacramento  Valley,  most  of  the  w^ay  to 
San  Francisco.  On  the  concrete  sections  expansion  joints 
were  placed  about  250  ft.  apart.  About  halfway  be- 
tween the  joints  I  noticed  a  break,  as  though  the  joints 
had  been  placed  too  far  apart.  The  extreme  heat  of  the 
Sacramento  Valley  would  test  the  expansion  of  anything. 
It  was  112°  F.  when  I  passed  through  en  route  to  San 
Francisco,  but  before  sundown  there  was  steam  heat  on 
the  train,  made  necessary  by  the  ocean  breezes. 

San  Francisco  and  the  exposition  have  already  been 
described  by  many  persons,  and  I  will  not  add  my  voice 
to  the  tumult.  As  for  contract  jobs  in  the  vicinity,  the 
Twin  Peaks  tunnel  is  under  way,  and  there  is  a  large 
sewer  being  built  to  the  ocean  outlet  between  Sutro 
Heights  and  Golden  Gate  Park.  It  is  about  4,-500  ft. 
long  and  lined  with  concrete.  The  contractor  informs 
me  that  he  had  successfully  shot  concrete  with  air  o.OOO 
ft.  (m  this  job;  while  I  was  with  him  they  were  lilowing 
it  (iOO  ft.  The  same  man  has  the  contract  for  lining 
the  Twin  Peaks  Tunnel.  He  says  that  he  is  not  going 
to  use  air  for  concreting  in  the  tunnel.  The  transjiorta- 
tion  system  of  the  city  comj)rises  trolley  ears  and  a  few 
cable  cars,  jitneys  and  some  of  those  ilanhattan  busses. 
The  crowds  were  handled  very  well.  The  hills  are  too 
steep  for  trolleys,  so  I  suppose  the  cable  ears  will  always 
be  there.  There  is  one  hill  near  the  exposition  that  is 
>aid  to  have  a  32%  grade. 

Los  Angeles  has  a  scheme  for  saving  the  sewage  for 
fertilizer  and  the  water  for  irrigation.  In  the  West  you 
might  shoot  a  man  and  get  away  with  it,  but  you  must 
not  waste  any  water.  The  press  is  agitating  a  big  ap- 
propriation for  flood  control  of  the  Los  Angeles  Eiver. 
W  hen  I  saw  the  river  there  wasn't  enousrh  water  in  it 


to  water  a  mule.  The  city  and  county  have  very  good 
roads,  with  concrete  base  and  asphalt  to]). 

San  Diego  is  the  cleanest  and  brightest  spot  on  the 
Coast,  but  there  is  not  much  doing  at  the  local  exposition. 
It  was  a  big  mi.stake  to  hold  the  two  expositions  at  the 
same  time.  The  paving  in  San  Diego  is  asphalt  and  a 
sort  of  vacuum  cleaner  is  used  for  street-cleaning. 

I  made  a  two  days'  stop  at  Grand  Canyon.  From  a 
construction  nuin's  point  of  view,  the  canyon  has  a  great 
face  to  it  if  one  wanted  to  open  a  quarry. 

In  New  Mexico  the  creek  and  river  beds  do  not  con- 
tain enough  water  to  wet  a  mosquito's  feet,  but  as  the 
railway  bridges  are  long  there  are  ])robably  timc's  when 
water  is  superabundant. 

Blliimoas    UtaEntlfles    CoinffiBimissSoira 


AVater-scrvice  standards  were  established  in  August  by 
the  Illinois  Utilities  Commission.  This  is  the  second 
state  to  establish  definite  rules  for  water  .service  much 
like  those  generally  ado])tcd  for  gas  and  electric  supplies. 
These  rules  cover  about  the  same  groimd  as  those  recently 
adopted  in  Oregon,  except  that  they  make  no  provision 
as  to  the  security  of  domestic  supplies  and  do  not  spe- 
cifically recpiire  adequate  pressure.  They  do  go  beyond 
the  Oregon  rules,  however,  in  the  matter  of  interru])- 
tions  to  .service. 

Rule  1  provides  that  records  and  reports  required  by 
these  rules  shall  be  preserved  for  at  least  three  years. 
Rule  2  requires  the  utility  to  keep  a  record  of  each  meter, 
showing  make,  size,  style,  number,  date  of  purchase  and 
the  results  of  every  test.  Rule  3  requires  utilities  having 
300  or  more  customers  to  maintain  recording  pressure 
gages.  Causes  of  extreme  variations  are  to  be  noted  on 
the  gage  record.  Other  gages  must  be  set  at  points  fixed 
by  the  commission.  Rule  4  requires  that  bills  for  meter 
service  shall  show  the  date  of  meter  readings  and  the 
total  quantity  supplied.  The  utilities-operating  rules  are 
to  be  printed  on  the  reverse  of  the  bill. 

In  Rule  5  prom])t  recstablishment  of  interrupted  serv- 
ice is  demanded.  Interruptions  for  working  on  distribu- 
tion lines  are  to  lie  done  at  times  of  least  inconvenience 
to  consumers  and  only  after  six  hours'  notice  to  consumers 
and  fire  departments.  In  Rule  6  written  acknowledg- 
ments of  complaints  and  full  and  prompt  investigation 
are  demanded.  A  record  must  be  maintained,  showing 
complainant,  nature  of  complaint  and  adjustment. 

The  rest  of  the  rules  relate  to  meter  testing.  Suflicient 
laboratory  or  shop  equipment  is  required  to  make  the 
meter  tests  demanded.  Runs  are  to  be  made  at  %,  ^/^ 
and  full  flow.  Not  more  than  4%  excess  registration  on 
Yg  and  1/2  flow  is  permissible  and  not  more  than  2% 
on  full  flow.  The  a\erage  error  must  not  be  more  than 
2%.  Tests  may  be  made  at  the  place  of  installation,  pro- 
vided the  method  employed  is  approved  by  the  commis- 
sion. Untested  meters  are  not  to  be  placed  in  service. 
The  time  that  a  water  meter  may  be  kept  in  service  with- 
out testing  is  10  yr.  (or  the  passage  of  100,000  cu.ft.) 
for  a  %-in.  meter,  six  years  (or  300,000  cu.ft.)  for  a 
1-in.  meter  and  four  years  for  larger  sizes.  A  meter 
must  be  tested  free  on  request  once  in  12  months.  For 
more  frequent  tests  a  fee  of  $8  to  $5  may  be  imposed. 
The  commission  wall  test  a  meter  on'  application  and  if 
the  meter  is  too  fast  the  utility  must  pay  the  fee. 
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KlOWr    SrfO'Vy   Fissecd    CSaaS'^eS  FavOtP  condenser  eontams  2,[W  sq.ft.  of  cooling  surface  and  is 

Cena^B-afufl^al  Ftmrnps  '"^'■^'^  '^^  ""  ^^'"^"^^^  P™^P  '^"^^  ^  horizontal  duplex  hot- 

well  and  condensate  pump,  both  pumps  exhausting  into 

B\     (1.     II.     (ijli.SON''-  TABLE  1.     RESULTS  OF  TESTS  OF  KIRTLAND  CENTRIFUGAL  PUMP- 

,                   .                 ■                 ;       1   ■    1  1          rc    ■       A    ■       j-l  INCJ   UNIT,  CLEVELAND 

A  pumiHUi,^  unit  r:\u  he  limliiv  othru'nt  m  tlu'  cnincr- 

,•,,'•        ,               1            'i     ;  -11   1                          11  Dec.  30, 

sion  01  heat  units  to  work,  and  still  liave  a  smaller  numey  Dec,  22,  1914 lau 

economy  than  another  unit  of  lower  thermal  efficiency.  PSed.. •.■•.•..:                             Ipm.      Irm!      tpii.     ufm. 

A  good  example  of  this  fact  is  supplied  by  two  notable  si.a.i,  p.,--su,i-,  11.                   ..        150^3        isi^s        149^9       153.58 

steam  pumping  units  which  were  installed  and  tested  dur-  ni   1,     ,  ,  ,     ,,,,11                          181.9        171.5        iss  1        214.5 

ing  the  last  vear.  One  was  a  steam-turbine-driven  ceutrifu-      .-- 1,  t„  :„i  1,  .  it  "I'l  s'a         "7  ii  8^4 

,  "i.    ni         1        1      /-vi  ■  1    il  XI  .    •    1  T..u,l  :iv,T;i(!e  luad.  It 207  2  194.3  209  9  236  3 

gal  pump  at  Cleveland,  Ohio,  and  the  other  a  tnple-ex-  av.  temp,  of  condensate  leaving 

,•  „-.^  •  i.C'4-T."T\T  condensate  heater,  deg.  F S4 . 6  82.7  82  0  81.3 

jiaiision  reciprocating  pumping  engine  at  ht.  Louis,  Alo. —  av.  temp,  of  condensate,  heated 

each  probably  being  the  most  effit^ient  representative  to  ,:;^^-^^^,.  p.. // .;        "^l        'gs!?        '^l        }gi^ 

date  of  its  respective  type.  '^"t:L^p.'°oT'co:densr"S't.u^.'"p:: 

lb 11717         1174  6         1168.3         1183.9 

TlllO    Ci;.\ri!IFU(!AL    Pumping    Unit  Total  steam  cons,  per  hour,  Ib...           14975          MGOS          14998          16372 

Average  pump  r.p.m 583 .  b  582 . 0  580 . 2  608 . 4 

™,           ,              i       1  ■          1    ■                     i    ■!•          1                      /  1      •           1  A^'-  '^^  of  pumping,  million  gal. 

Ihc  steam-turbiiie-driven  centritugal  pump   (designed         per  day 29  «o        3240        30  38        3030 

and  built  hv  the  I)e  Laval  Steam  Turbine  Co.  and  installed  Dutrl'&i'Soo' ft -ib  per  1  000  -       '""  "       ""' '       "'°  '       '^"  " 

by  l)ravo-i)oyle  Co.)  is  at  the  Kirtland  Pumping  Station  ^.u'™  ?'«",,„„■,,  -11,  ,„.,  1  oooib       '"  "'       '''*  ^^      '"'  ^'^       '^*''" 

of  the  City  of  Cleveland  and  consists  of  a  turbine  of  14  '         '      ""      ,     n      '       ^f^  on       ^t§  iJ!       'Ii«       ^^'ini 

pressure  stages,  running  at  3,G00  r.p.m.  and  driving  two      <'v    ■"  u,  un.i  .n n.y,  Vi,  15  6         16.1  16.3         16.5 

24-iii.  centrifugal  pumps  at  a  speed  of  GOO  r.p.m.  through  an  njicn  feeil-walcr  licatcr.     The  condensing  equipment 

a  double-helical  speed-reducing  gear.     The  .specificatioiis  was  designed  to  ]iro\  ide  a  vacuum  of  28  in.,  referred  to  a 

required  the  pumps  to  deliver  30,000,000  gal.  per  day  :'iO-in.   liaronieter.     This   has   been   slightly   exceeded    in 

against  a  total  head  of  200  ft.,  some  18  ft.  of  which  Avas  practice. 

to  be  suction  lift.     It  was  guaranteed  that  when  operat-  The  temporary  nature  of  the  installation  also  explains 

ing  with  steam  at  150-lb.-gage  pressure,  superheated  100°  the  character  of  the  supply  and  delivery  connections  to 

F.,  the  unit  should  dcM'loji  a  iluty  of   1 1."),.")()0,000  ft. -lb.  the  piini]i.     In  order  to  utilize  a  48-in.  suction  line  ruii- 


iEAKED    Tl-RBINE-DHIVEN    PUMPIXi;    T.'MT    AT   KTr;Tr,.\XI) 


jier  1,000,000  IS.t.u.  The  vacuum  was  not  specified,  as 
the  contrac'tor  was  required  to  supply  the  condenser. 
The  unit  was  also  designed  to  operate  against  a  250-ft. 
head. 

Due  to  the  nature  of  the  subsoil,  it  was  impossible 
to  excavate  deep  enough  for  the  condenser  to  be  placed 
in  the  suction  line,  according  to  the  usual  practice.  The 
condenser  (designed  and  built  by  the  Wheeler  Condenser 
and  Engineering  Co.)  was  therefore  designed  for  a  pres- 
sure of  150  11).  jjcr  sq.in.  and  was  connected  in  the  dis- 
charge line.  It  is  a  water-works  type,  all  of  tlie  water 
handled  by  the  pump  passing  through  the  shell  and  the 
steam  being  condensed  inside  the  tubes.  The  exigencies 
of  available  space  and  a  desire  to  shorten  as  much  as  pos- 
sible the  connection  between  the  exhaust  flange  of  the  tur- 
bine and  the  condenser  made  necessary  two  short-radius 
right-angle  bends  between  the  discharge  flange  of  the 
]ninip  and  the  water-inlet  flange  of  the  condenser.     The 

•Tribune  Building,  New  York  City. 


ning  from  the  well  to  a  compound  direct-acting  pump  in- 
stalled on  the  other  side  of  the  building,  a  48x48-in.  T 
was  inserted.  As  may  be  seen  from  Fig.  2,  the  location 
of  this  T,  relative  to  the  bottom  suction  opening  of  the 
pump,  resulted  first  in  a  dead  end  approximately  30  ft. 
long  beyond  the  point  where  the  suction  connection  for 
the  piump  is  taken  off,  and  also  the  existence  of  a  high 
spot  or  inverted  siphon  in  the  suction  line  rising  to 
approximately  6  ft.  To  overcome  the  po.ssibility  of  trouble 
from  these  sources,  a  vertical  chamber  was  jnit  on  the  48- 
in.  suction  line,  close  to  the  outlet  to  the  pump,  and  the 
top  of  this  chamber  connected  to  the  air  pump.  This  has 
worked  successfully,  as  the  pump  operates  quietly  with  a 
suction  lift  as  high  as  26  ft.  when  handling  water  at  the 
rated  capacity. 

The  turbine,  gear  and  two  pumps  comprising  the  unit 
occupy  a  space  approximately  10  ft.  wide  by  35  ft.  long, 
measured  over  the  foundations;  and  as  they  weigh  alto- 
gether only  57  ton.s,  the  pressure  per  square  foot  of  sur- 
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line  is  niilv  n limit  o2(!  11).,  roiulorinjj  tho  coiistrurtion  of 
liuiiulntions  a  coiniJsiratively  sinipli'  lUiitter  in  spite  of  the 
initiire  of  the  anniiul. 

Tests  of  Centrifugal  Unit 

A  iireliminary  test  for  duty  was  made  under  full  load 
It  the  builder's  shop,  the  results  of  which  agreed  withiu 
1 '  <  with  the  results  of  the  aeeeptanee  trials  made  at 
the  Kirtland  Pumping  Station,  Cleveland,  on  Dee.  23 
and  30,  li)H,  a  resume  of  which  is  given  in  Table  1. 

The  third  test  most  closely  corresponds  to  the  specified 
conditions  upon  which  the  guarantees  were  based.  The 
duty  guaranteed  was  equivalent  to  1.'>G,.')00,000  ft. -lb. 
per  1,000  lb.  of  superheated  steam,  while  the  duty  actu- 
ally realized  in  this  test  was  148,121,000  ft.-lb.,  although 
the  steam  pressure  was  0.1  lb.  less  than  specified,  the 
superheat  was  15.4°  less  and  the  suction  lift  was  3.8  ft. 
greater — due  to  friction  in  piping  which  was  not  fur- 
nished by  the  contractor.  In  the  fourth  test,  in  which  the 
conditions  more  nearly  ajiproxiniated  tho.se  for  which 
the  unit  was  ilesigiicd  (with  a  view  to  the  conditions  under 
which  it  would  ultimately  be  required  to  operate),  a  duty 


TABI.K  2.     COMI'AIUSOX    OF    KIHTLAND    STATION  AND  BI.S.SELLS 
POINT  Pl'MPING  UNITS 
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Afam  Pump  Room  Floor,  El.+I0.79_ 

„       \< :_ i?'^--    -S, 

IS  Free  Exhaust-^ 

C.  L.  of  Discharge. 


k — JO-S"—^ 
Sec+ion      A-B 
Main  Pump  Room  Floor,  EI.HO.  79 

K - 2?t9" 


Sec+ion    C-D 


PLAN    AND    tJECTIOX    OF    CENTRIFUGAL-l'.VIT 
lNST.\LLA_TIO.N.    KIRTLAND   .STATION 


Capacity.  Kill,  ppr  day 

H«ul,  fl 

.Sui-liDii  lift,  ft 

.Stpaai  pressurD,  lb.  gage ... 
Superheat,  deg.  F 

11 

Kinhind  CViilrifugal           1 
;iO.OOO,()00 

20li                12, 

IS 

130 

100 

1,081 

13ti,500,000 

.57 

3.5x7x18 

$35,730 

Dec.  22,         Dec.  30. 
1914                1914 
Test  3            Test  4 
.3(1.380.000    30,300.000 
2m  9              2.W  3 
218                21   7 
149  9            1.53  8.5 
74   C.               102  (i 
28.47             28.23 
477  7             343.7 

14S.120.000  1.52,020,000 

12li.7,SO.0O0   12S.400.000 

1121)  4             12.57  () 

ss-ils  Point 
TripU;- 

20.000,000 
lb.-288.3  ft. 

lOO 

lOO 

1,013 

195.000,(!00 

875 

.30  5x22x51 

»193,697 

$200,697 

Apr.  23-24, 

1914 

20,610,000 
297.7 

1.59^43 
105.23 
28.00 

Duty  Kuarantcod,  ft.-lb.  per  l.OOU  lb. 

steam 

Weight,  inrluding  bed  plates,  tons.  . 

Space  occupied,  ft 

Priceof  unit,  including  condenser.    .. 

Test  data 

Delivery,  gal.  per  diiv 

Head,  ft 

Suction  Uft.  ft 

Steam  pressure,  Ih 
.Superheat,  deg.  !■' 

Duty  developed: 

Ft.-lb.  per  1.000  lb.  su-ani 

Ft.-lb.  per  1,000,000    H  l.u 
Water  hp.  developed 

202.U28.6ie 

Uiii.719,796 

1C174.91 

of  152,020,000  ft.-lb.  per  1,000  lb.  of  superheated  steam 
was  realized,  equivalent  to  128.400,000  ft,-lb.  per  1,000,- 
000  B.t.u. 

Co.Mi'Aiasox  WITH  S r.  Louis  Unit 

It  is  instructive  to  comiiarc  the  results  of  these  tests 
uith  those  of  tests  made  eight  months  previously  upon  a 
vertical  triple-expansion  reciprocating  pumping  engine 
(Holly  type)  installed  at  the  Bissells  Point  Station  of 
the  St.  Louis  water-works.  It  was  designed  to  deliver  20,- 
000,000  gal.  per  day  against  a  pressure  of  125  lb.  per 
sq.iu.,  corresponding  to  1,013  water  horsepower.  The 
water  horsepower  corresponding  to  the  Kirtland  Station 
specifications  was  1,081,  so  that  the  efficiencies  and  econo- 
mies of  the  two  units,  each  representing,  so  far  as  known, 
the  highest  development  of  its  type,  are  properly  compar- 
able. The  Bissells  Point  pumping  engine  was  guaranteed 
to  deliver  195,000,000  ft,-lb.  per  1,000  lb.  of  .steam  at  160 
lb.  pressure  and  100°  F.  superheat,  and  a  bonus  of  $1,000 
was  to  be  paid  for  each  1,000.000  ft.-lb.  of  work  done  by 
the  engine  in  excess  of  this  duty,  while  a  forfeiture  of  a 
like  amount  was  to  be  deducted  for  each  1,000,000  by 
which  the  duty  fell  short  of  the  guarantee. 

The  steam  cylinders  were  jacketed  and  covered  with 
magnesia  insulation.  The  valve  gear  was  of  the  corliss 
type,  with  poppet  exhaust  valves  on  the  low-pressure 
cvlinder.  The  water  ends  were  of  the  single-acting  out- 
side-packed plunger  type,  arranged  for  direct  flow,  with 
removable-valve  decks,  containing  1,482  valves  for  each 
of  the  three  pumps.  Rubber  valves  with  bronze  stems 
are  held  on  gun-metal  seats  by  brass  springs.  The  con- 
denser, which  is  of  the  water-works  type,  with  steam  in 
the  tubes,  contains  1,800  sq.ft.  of  cooling  surface,  and  the 
total  weight  of  the  unit,  including  a  two-stage  air  com- 
pressor  for   supplying   the   air    chambers,   is   875    tons. 

The  foregoing  particulars  and  the  following  test  re- 
sults are  taken  from  an  article  in  Engineering  Xeics  of 
Sept.  3,  1914: 


Steam  pressure,  lb . 


Water  ptimped  in  24  hr.,  gal 

Superheat,  corrected,  deg.  F 

total  head,  ft 

Duty,  ft.-lb.  per  1,000  lb.  of  steam,  without  correction 

Dutv,  per  1,000  lb.  deducting  for  5.23''  superheat 

Total  heat  consumed,  including  jacket  and  auxiharies,  J).t.u. 

Duty,  ft.-lb.  per  1,000,000  B.t.u 

Water  horsepower 

.Steam  per  water  horsepower. . . 


139.43 

2.S 

20,610,000 

105.23 

297  703 

202,628,616 

202,103.616 

306.384.969 

166.719.796 

1.074.91 

9  77 
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As  will  be  noted,  tlie  liciul  puinpud  against,  and  also  the 
water  delivered,  were  somewhat  greater  than  those  speri- 
fied  in  the  eontract.  For  purposes  of  comparison  with 
this  test,  therefore,  both  the  third  and  the  fourth  tests  on 
the  De  Laval  centrifugal  pump  have  been  taken.  Table  2 
compares  the  leading  facts  in  regard  to  the  two  units  and 
their  performances. 

To  make  a  further  comjiarison  of  these  two  units  it 
would  be  necessary  to  consider  installation  at  the  same  lo- 
cation, as  the  cost  of  buildings  and  foundations  depends 
largely  on  local  circumstances.  The  total  weight  of  the 
reciprocating  engine  is  over  fifteen  times  that  of  the  tur- 
bine-driven centrifugal  pump,  while  the  cubical  space 
occupied  is  about  ten  times  as  great.  In  view  of  this, 
it  may  he  as.sumed  for  comparison  of  economic  results 
that  the  buildings  and  foundations  for  the  reciprocating 
unit  would  in  general  cost  four  times  as  much  as  for  the 
centrifugal  \niit,  although  they  might  be  even  more. 

The  cost  of  bituminous  coal  (1.1,000  B.t.u.  per  lb.) 
to  the  City  of  Cleveland  is  $1.()1:  per  ton,  whereas  in  St. 
Louis  washed  coal  sliowing  11,000  B.t.u.  per  lb.  is  pur- 
chased for  •$L(i9  per  ton.  For  the  jiurpose  of  comparison 
it  has  been  assumed  that  both  units  arc  supplied  with 
steam  generated  from  the  coal  costing  $1.G9,  which,  if 
burned  under  boilers  of  ().5%  efficiency,  would  give  a  liicl 
cost  of  ];ic.  per  1,000,000  B.t.u.  It  has  further  been  as- 
sumed that  the  nominal  horsepower  cajiacity  of  boilers 
installed  will  be  the  same  as  the  boiler  horsepower  of  steam 
used.  Operation  at  200%  above  nominal  rating  is  now 
common,  so  that  this  gives  ample  spare  boiler  capacity. 
The  interest  rate  upon  money  has  been  taken  at  4%,  main- 
tenance and  supplies  for  pumping  engines  and  buildings 
at  2%,  with  30  years  as  the  probable  life.  This  gives  a 
total  annual  charge  against  engines  and  Iraildings,  in- 
cluding depreciation  or  amortization,  of  7.6%.  For 
boilers  the  same  rate  of  interest  has  been  assumed,  while 
maintenance  and  supplies  have  been  put  at  4%  and 
the  probable  life  at  20  years,  making  the  total  11.3%. 
These  assumptions  give  the  following  figures  for  compari- 


son, using  the  results  of  the  fourth  test  upon  the  cen- 
trifugal pump : 

CentrifuRal         Ucciprocatinu 
Unit  I'mt 

Cost  of  buildings  and  foundations,  assumed $20,000  $80,000 

Cost  of  boilers,  settings  and  stack,  assumed  as 

$30  per  nominal  boiler  horsepower 1G,371  10, .503 

Annual  interest,  maintenance  and  depreciation 

charges  on  pumps  and  buildings .■),130  21,310 

Annual  interest,  maintenance  and  depreciation 

charges  on  boilers 1,.S49  1,1.S8 

Total  interest,  repairs,  maintenance  and  depreci- 
ation charges l).979  22,49S 

Annual  fuel  cost  of  steam,  at  13c.  per  1,000,000 
B.t.u.,  based  on  full  load  24  hr.  per  day,  365 
days  per  year 22,030  1 1,510 

Total  annual  cost  per  water  horsepower,  exclu- 
sive of  attendance  and  supplies,  assuming 
100  %  load  factor 23.11  3-1.45 

As  will  be  seen,  the  annual  co.st  per  water  horsepower 
is  -$23.11  for  the  steam-turbine-driven  centrifugal  pump 
and  $34.45  for  the  vertical  triple-expansion  reciprocat- 
ing pumping  engine.  In  neither  case  has  any  charge  been 
made  for  supervision  and  attendance,  although  there  can 
be  no  question  that  in  view  of  the  great  complexity  and 
great  number  of  valves,  packings  and  other  parts  con- 
nected with  a  reciprocating  pump,  its  cost  for  attendance 
will  be  greater,  both  because  more  men  will  be  required 
anil  Ijccause  they  will  need  to  possess  a  greater  degree  of 
skill  and  intelligence.  For  the  same  reasons,  and  also  be- 
cause of  the  rapid  wear  of  valves  and  packings,  the  prob- 
abilities of  falling  off  in  duty  are  greater  for  the  recipro- 
cating unit. 

Further,  full-load  operation  24  hr.  per  day  and  3()5 
days  has  been  assumed — an  improbable  condition.  If  the 
load  factor  is  put  at  66.6%,  the  comj^arison  is  still 
more  favorable  to  the  centrifugal  pump.  The  annual 
fuel  costs  become  $14,690  and  $9,690  for  the  centrifugal 
and  reciprocating  units  respectively  and  the  annual  costs 
per  water  horsepower-year  become  $2.5.90  and  $44.90. 

For  average  operations,  therefore,  and  with  fuel  prices 
such  as  are  generally  found  in  tlie  Middle  'West,  a  modern 
steam-turbine-driven  centrifugal  jjumj)  will  deliver  water 
at  about  half  the  cost  for  pimiping  as  compared  with  the 
highest  development  of  the  reci^Drocating  type  of  pumping 
eiiii'ine. 
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SVXOPSIS — I'lie  piece  of  irud-  ilcscrihrd  in  this 
article  it;  peculiar  in  that  conditions  necessitated 
ahandoning  the  oriyinal  line  and  huildingan  ele- 
vated line  on  a  new  location.  The  line  has  to  rise 
to  cross  one  railway,  then  descend  to  pass  under 
two  railways  and  then  rise  again,  to  connect  with 
one  of  the  latter.  There  is  a  large  amount  of  con- 
crete work  for  the  le7igth  of  the  line,  and  a  notable 
structure  is  a  steel  skew  bridge  with  plate  girders 
of  from  12.")l/o  to  132  //.  in' length. 

The  track  elevation  at  Grand  Crossing,  Chicago,  in- 
cludes the  elimination  of  railway  crossings  of  iioth  streets 
and  railways  at  grade,  and  has  involved  special  problems 
lor  the  New  York,  Chicago  &  St.  Louis  Ry.  (Nickel 
Plate),  which  is  one  of  the  four  railways  concerned.  The 
situation  is  shown  by  the  skctcli  ])lnn  and  profile.  Fig.  1. 


Originally  all  the  railways  were  at  the  street  level.  The 
two  parallel  lines  of  the  Lake  Shore  &  Jlichigan  South- 
ern Ey.  (now  New  York  Central  Lines)  and  the  Penn- 
sylvania Lines  crossed  the  Illinois  Central  R.R.  at  grade, 
and  the  New  York,  Chicago  &  St.  Louis  Ky.  (parallel 
with  the  Illinois  Central  R.R.)  crossed  the  Pennsylvania 
Lines  at  grade  (by  a  14°  curve)  to  connect  with  the  Lake 
Shore  tracks.  To  eliminate  the  street  grade  crossings 
the  Illinois  Central  was  elevated  sufficiently  to  clear  the 
streets,  which  were  depressed  at  the  intersection,  and  the 
parallel  lines  of  the  Lake  Shore  and  Pennsylvania  .were 
elevated  still  higher  in  order  to  pass  over  the  Illinois 
Central  R.R.  Each  road  has  numerous  tracks  and  heavy 
traffic  at  this  point. 

To  eliminate  the  grade  crossing  of  tlie  Nickel  Plate 
with  the  Pennsylvania  Lines,  the  old  connection  was 
abandoned  and  a  new  one  located  as  shown  on  the  plan. 
B(-£.n'niiiii!r  at  87tb  St.,  this  connection  rises  on  a  grade 
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III'  O.il','    :in(l  swings  with   10"  curves  so  as  to  cross  o\c'i-  lirin^s  llicin  iiilo  lliu  siuuc  tci'iiiiiiiil  station  (the  I^a  Salli' 

the    Illinois   Ci'Jitral.      It    then    swiii^^s    iiortli   on   a   Iohl;'  Station).     Tlir  new  connection  is  e.\]>ectc(l  (o  he  put  in 

curve  of  1°  3(i"  iind  desei'iids  at  !'/{■  ;ira<le  to  pass  undiT  service  hy  Deceniher,    IDlTj.     Unlike  most  of  the  track- 

tlie  other  two  lines  in  a  skew  suhway   (on  a    ID  '  cur\c),  elevation  work  in  Chicai;'<i,  this  line  has  Iummi  Imill  uilli- 

aud  then,  ruiiniiiu'  pai-alld   with   the   latter,   it    rises  on  a  out   the  complications   iinciUcil    in   doinn'  the  work   while 

uradc  of  0.(i.'!S',r  till  it  is  on  a  lc\el  with  the  Lake  Sliore  the  line  is  carrying  trallic. 

CoNciiirrK  liE'rAiMNc  Walls 


^\  *^'  Inclined       -/Y        *A 

-"^l ^\Connecfion  y^\^        ^^ 


N^'1^ 


^1 


From  SItli  St.  the  new  line  is  on  an  oi'dinary  em- 
haidvinent  as  far  as  tiie  hridge  o\cr  the  Illinois  Central 
li.R.,  the  fdl  heing  made  hy  dumping;  from  a  temixirary 
trestle.  At  the  approach  to  the  hridge.  lio»-e\er,  long 
retaining  w.dls  are  requiicd  in  order  to  keep  the  slo|)es 
of  the  fill  clear  of  street  lines  and  jiroperty  lines  on 
the  east  side  and  clear  of  the  Illinois  Central  U.l!.  right- 
of-way  on  the  west  sidi>  of  the  tracks.  This  is  showii 
in  Fig.  2,  and  tlu'  sections  of  walls  ai-e  gi\cii  in  Fig.  '.\. 
The  east  wall  is  (KIO  ft.  long,  with  a  height  of  ahout 
;i5  ft.  for  300  ft.  at  the  nuddle.  the  cuds  then  sloping 
down  on  grades  of  from  VI  to  ]<S%.  It  is  huilt  in  sec- 
tions 50  ft.  long  (with  e.xpansion  boards  at  the  center 
of  each  section),  except  that  at  the  north  end,  where 
the  wall  is  low,  there  are  sections  '.\'\  and  I.")  ft.  long. 
Two  layers  of  tar  pai>er  were  ])laccd  between  the  sections. 
The  wall  has  a  vertical  face,  with  no  eo])ing,  and  the 
back  is  stepped.  It  was  originally  pro])osed  to  put  a 
l«y.,  with  wlucli  it  connects  a  little  north  of  T;5rd  St.  line  of  concrete  piles  under  the  face  of  the  wall,  but 
Only  two  tracks  ha\e  been  built  as  yet,  hut  the  jdans  this  was  abandoned  and  the  footings  were  made  .some- 
provide  for  four  tracks.  what  deeper,  lieing  carried  1  ft.  into  the  solid  clay  sub- 
The  elimination  of  the  Nickel  Plate  grade  crossing  in  .soil.  The  width  of  base  of  wall  as  Imilt  is  50%  of  the 
1!»09  closed  the  original  connection  with  the  Lake  Shore  height  plus  1  ft.  The  west  ivtaiuing  wall  is  an  e.xten- 
I'y.     As  the  new  connection  had  not  been  built  it  was      sion  of  the  bridge  ahutment. 

iieeet5sary  to  divert  the  Nickel  Plate  trains  to  some  other  West  of  the  Illinois  Central  R.R.  the  line  is  mainly  a 
riuite,  and  since  November,  1909,  they  have  been  de-  fill  between  concrete  retaining  walls.  At  78th  St.  an 
toured  from  9.")th  St.  over  the  Rock  Island  Line,  which      incline  has  to  be  provided   for  an   industry  track  on   a 


FIG.     1.    TRACK    EI.KVATION    AND    GRADE-CROS.^ING 
KLIMINATION  AT  GRAND  CROSSING  (CHICAGO) 
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FIG.  2.    SKEW  CROSSING  OF  THE  NEW  YORK,  CHICAGO  &  ST.  LOUIS  R.R.   OVER  THE  ILI.INOI.S  CE.NTRAL  R.K. 
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gratle  of  3.6%,  with  a  .subway  beiu-atli  this  to  give  access 
to  tlie  railway  company's  projjcrty.  This  necessitates  the 
triple-wall  arrangement  shown  at  the  left  in  Fig.  2.  At 
the  79th  St.  bridge  over  the  Illinois  Central  E.E.  tJic 
retaining  wall  and  abutment  meet  in  a  sharp  angle,  as 
shown  on  the  i)lan.  The  sections  are  given  in.  Fig.  ;i. 
Fig.  5  is  a  view  at  this  angle,  with  tiie  wail  at  the  left 
and  the  bridge  abutment  on  the  right.  The  tie  bars  are 
pieces  of  old  rails  which  anchor  the  walls  together. 

All  concreting  was  done  by  means  of  a  train  having 
a  mixer  and  elevator  tower  on  the  first  ear  and  mate- 
rial cars  behind,  as  described  in  Encjineering  News.  Aug. 
12,  191,").  The  walls  arc  siii-iii(iunt('(l  by  pipe  hand  rail- 
ings cari'ici!  in  stamlanls,  wliirli  ai'c  secured  to  the  outer 
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FIG.    3.     ABUTMENTS   AND    RKT.\INI.Ni;    WALLS 

face  of  the  wall.  Each  standard  is  a  flat  bar,  twisted 
at  the  middle  so  that  the  lower  part  lies  against  the  wall. 
As  the  walls  have  no  coping  this  construction  is  very 
simple,  but  rust  streaks  occur  on  the  wall  as  soon  as 
the  metal  is  placed. 

The  filling  was  of  bank  and  luuiled  from  South  Gary, 
Ind.,  where  it  was  loadeil  by  a  70-ton  steam  shovel  du 
side-dump  cars  and  side-door  gondola  cars.  The  cars 
were  supplied  by  the  railway,  which  also  hauled  them 
in  trains  of  30  cars  each.  Most  of  the  material  was  \\\\- 
loaded  by  hand  shoveling,  and  was  spread  and  leveled 
by  means  of  a  Jordan  spreader  car.  Part  of  the  filling 
was  deposited  from  a  tem])orary  trestle,  but  on  a  con- 
?idcraljlc  part  of  the  work   it  was  necessary  to  jaik   up 


the  track  as  tlie  iilling  ])r()gressed.  Tlic  work  required 
only  alxnit  4-i,.-)00  ciuyd.  of  material  and  was  done  be- 
Iwccn  July   1   and  Aug.  3,  l!»l."j. 

BiilDGES    AND    SUBWAY.S 

Tlio  private  subway  at  78th  St.  is  12  ft.  wide  and  13 
ft.  high,  with  a  roof  of  ITj-in.  I-beams  embedded  in  a 
concrete  slab,  as  sliown  in  Fig.  5.  The  end  walls  are 
carried  up  to  hold  the  fill  for  the  main  tracks  and  wing 
walls  provide  for  the  .slope  of  the  fill  on  the  inner  side. 
Streets  are  crossed  by  steel  bridges  having  four  spans, 
with  bents  on  the  curb  lines  and  in  the  middle  of  the 
roadway.  The  steelwork  of  girders  and  bents  is  all  in- 
cased in  concrete.  The  roadway  spans  have  through 
plate-girders,  while  the  sidewalk  spans  are  of  I-beams. 
Some  of  the  bridges  are  built  as  two  parallel  single-track 
i)ridges,  with  a  narrow  space  between  them,  giving  light 
in  the  street.  Over  the  sidewalks  this  space  is  covered 
by  concrete  slabs.  The  bridge  floor  is  a  concrete  slal) 
on  transverse  I-beams. 

The  78th  St.  crossing  is  shown  in  Fig.  6,  with  three 
structures.  On  the  higher  level  is  the  Lake  Shore  & 
Michigan  Southern  Ey.  and  on  the  lower  is  the  Nickel 
Plate  railroad.     At  the  left  the  latter  passes  under  the 
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FIG.    4.     SMALL    SUBWAY    UNDER  .  TR.A.CK    E:LEVATI0N 
AT   7STH  ST. 

former  by  a  long  skew  sulnvay  on  a  cur\c  and  then  runs 
parallel  with  it  on  an  ascending  grade  (to  the  right) 
until  it  comes  to  the  same  elevation  and  makes  a  junc- 
tion with  it.  It  will  be  noted  that  the  wing  wall  of 
the  bridge  at  the  left  is  extended  as  a  dwarf  retaining 
wall  to  confine  the  toe  of  the  upper  slope  and  give  room 
for  the  tracks  on  the  lower  level. 

The  most  important  structure  is  the  five-s]3an  skew 
bridge  over  the  Illinois  Central  R.R.  at  79th  St.  It  is 
notable  in  having  plate  girders  125  ft.  6  in.  long  and 
one  girder  132  ft.  long.  It  has  three  lines  of  girders. 
An  unusual  feature  of  the  abutments  is  that  the  girders 
do  not  rest  upon  Ijridge  seats  in  the  usual  way,  but  each 
rests  upon  a  steel  column  in  the  face  of  the  abutment. 
This  is  done  to  reduce  the  length  of  span  as  far  as  pos- 
sible. The  abutment  was  built  wdtli  rectangular  recesses, 
the  steel  cohunns  being  set  later,  each  on  an  I-beam 
grillage  on  the  footing.  The  recesses  will  be  filled  with 
concrete  flusli  M-ith  the  face  of  the  abutment.  This  con- 
struction is  .-hown  in  Figs.  3  and  o.  Steel  bents  with 
wide  columns  (Jii  concrete  footings  form  the  intermediate 
supports.  The  superstructure  will  be  described  in  a  sep- 
arate article. 

The  construction  is  under  the  direction  of  E.  E.  Hart, 
Chief  Engineer  of  the  New  York,  Chicago  &  St.  Louis 
KM.*.:  anil  A.  C.   Harvev,  Assistant   Engineer,  is  in  di- 
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I'UE  7STH  ST.   BRIDGE  AT  CHICAGO 


The  railway  comes  down  from  the  dii-ection  indicated  by  tlie  concreting  tower  in  the  center  and  swings  across  tlie 
Illinois  Central  R.R.  at  the  right.  At  the  left  is  the  retaining  wall  along  the  alley,  which  unites  with  the  end  of  the  bridge 
abutment.     The  recesses  in  the  face  of  this  abutment  are  to  receive  steel  columns  which  support  the  ends  of  the  bridge  girders 


lect  charge.  The  Bro-s\mell  Improvement  Co.,  of  Cliicago, 
liarl  the  contract  for  tlie  concrete  and  P.  T.  Clifford  & 
Son,  of  Valparaiso,  Ind.,  had  the  contract  for  the  filling. 
The  steel  street  bridges  and  the  bridge  over  the  Illinois 
Central  1\.T\.  wore  built  by  the  ri'iiiisyhiiniii  Steel  Co., 
of  Steeltdii,  J'a. 


The  N>«-  Viirk  State  BarKO  C'nniil  can  be  put  into  complete 
service  in  two  years,  according  to  a  statement  in  the  "Barge 
Canal  Bulletin."  the  organ  of  the  State  Engineer's  oflSce.  It 
is  stated  in  the  October  issue  of  this  journal  that  "if  the 
referendum  of  Nov.  2  is  appi'oved  and  if  the  money  can  be 
appropriated  soon  after  the  first  of  next  January,  it  is  safe 
to  assert  that  the  Champlain  Canal  can  be  completed  in  one 
year,    as   can    also    the    canal    between    '\\aterlord    and    Osweso 


and  the  branch  into  Cayuga  and  Seneca  lakes.  The  balance  of 
the  canal  through  to  Buffalo  will  require  one  additional  year 
to  finish."  The  statement  goes  on  as  follows:  "It  is  not  nec- 
essary at  the  present  time  to  enumerate  the  advantages  ex- 
pected to  follow  the  completion  of  the  canal  and  its  terminals. 
These  benefits  have  been  ably  set  forth  by  numerous  advo- 
cates. However,  it  may  be  well  to  state  that  there  is  ample 
evidence  to  indicate  that  transportation  men  and  navigation 
companies  stand  ready  to  make  quick  use  of  the  canal  as  soon 
as  the  new  channel  is  opened  throughout  its  entire  length. 
Some  companies  are  already  organized  and  are  prepared  to 
put  fleets  in  service,  chiefly  for  local  traffic,  the  kind  of  traffic 
from  which  the  people  of  the  state  will  derive  most  direct  and 
greatest  benefit.  With  wisdom  the  state  decided  to  add  the 
building  of  terminals  to  the  canal  project.  The  lack  of  ter- 
minal facilities  was  one  of  the  greatest  faults  of  the  old  canal 
system.  In  fact,  unmonopolized  terminals  is  the  crying  need 
of  our  American    watei\va>'s   t<ida.\"." 


FIG.  6.     DOUBLE-DECK  TRACK   ELEVATION  AT   7STH  ST.,    CHICAGO    (GRAND  CROSSING) 

The   upper  line   is  the   Lake   Shore   &   Michigan   Southern   Ry.      The  New  York,   Chicago   &  St.   Loui 
it  by  a  long  skew  subway  and  then   runs  parallel  with  it  on  an    ascending   grade    until    at    73rd    St. 
level  and  makes  a  .iunction  with  the  Lake  Shore  R.R. 
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TemmpeiPSife'aflE'e    Eia^ufleKace   ©la   Set 


As  a  result  of  a  series  of  tests  conducted  under  his 
direction  at  the  University  of  Illinois,  Prof.  A.  B. 
MeDaniel  has  prepared  a  diagram  giving  the  relation  of 
strength  of  concrete  to  external  temperature  for  different 
ages.  This  diagram  is  reproduced  herewith.  It  is  taken, 
togetlier  with  the  other  data  in  this  article,  from  Bulletin 
81  of  the  Engineering  Experiment  Station  of  the  Uni- 
versity of  Illinois,  entitled  "Influence  of  Temperature 
on  the  Strength  of  Concrete,"  by  A.  B.  MeDaniel. 

The  tests  included  45  on  6x6-in.  concrete  cylinders, 
51  on  ti-in.  cubes  and  60  on  8xl6-in.  cylinders.  They 
were  all  made  in  compression  and  at  periods  varying  from 
3  to  28  days,  with  intervals  of  3  days  between  the  tests 
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Average   Mean  Tempera+ure,  Degrees   Fahr. 

DIAGRAM  FOR  DETERMTNING  STRENGTH  OP  CONCRETE 
AT  DIFFERENT  AGE.S  A.XU  TEMPERATURES 

at  the  early  ages.  The  concrete  was  a  1:2:4  mixture  by 
weight,  or  1:2.2:3.6  by  volume,  of  cement  saiul  and 
crushed  limestone.  All  of  the  specimens  were  molded  at 
T0°  F.,  but  they  were  stored  in  temperatures  varj'ing  from 
a  mean  of  25°  P.' to  95°  F.  For  the  most  part  they  were 
tested  within  one  hour  after  being  removed  from  storage. 
The  first  series,  however,  was  kept  20  hr.  at  70°  F.,  which 
slightly  raised  the  compression  strength  of  those  specimens 
which  had  been  stored  at  a  lower  temperature. 

The  diagram  is  an  ideal  one,  made  up  from  the 
various  curves  of  the  large  cylinder  specimens.  Professor 
.MeDaniel  says  that  it  may  l)e  employed  to  determine  the 
.strength  which  the  concrete  attained  at  different  stages 
under  a  constant  temperature,  the  age  at  wliich  a  partic- 
ubir  strength  was  gained  under  different  temperatures 
and  the  strength  which  may  l)e  expected  at  different  ages 
under    different    temperatures.      The    relative    strengtli 


attained  by  concrete  at  different  temperatures  during 
hardening  and  at  different  ages  may  be  expected  to  vary 
somewhat  with  differences  in  cement,  aggregate  and  con- 
sistency; but  it  is  thought  that  the  values  in  the  figure 
may  be  taken  to  represent  the  effect  upon  strength  of 
tlie  variation  in  the  temperatures  during  hardening. 

One  noteworthy  observation  in  the  tests  was  that  one 
series  which  was  subjected  to  temperatures  varying  below 
and  above  freezing  so  badly  disintegrated  as  to  have  ver^' 
little  compression  strength.  Another  notable  fact  which 
differs  somewhat  from  previous  experience  was  that  in 
some  of  the  tests  under  a  temperature  slightly  below 
freezing  the  concrete  gained  strength  continuously,  which 
explains  why  the  ciirves  in  the  diagram  descend  below 
the  freezing  point. 

^uflildliia^  DimveB'tl  oif  Milw^'aaliee 

IlEJitaSie  TtmEasael 

By  Lee  G.  AVaurex* 

Concreting  the  invert  of  tlie  new  Linwood  Ave.  intake 
tunnel  for  the  water-supply  system  of  ^Milwaukee,  AVis., 
is  of  particular  interest  from  the  fact  that  this  operation 
followed  the  completion  of  the  arch  and  side  walls.^  In 
driving  the  main  part  of  the  tunnel  the  excavation  was 
carried  down  only  to  the  bottom  of  tlie  side-wall  section, 
as  shown  in  the  lower  section  at  the  left  of  the  accompany- 
ing drawing.  This  left  about  0.70  cu.yd.  per  lin.ft.  of 
tunnel  to  be  removed  in  advance  of  the  concreting  of  the 
invert.     The  material  is  Hamilton  shale. 

ExcAVATiox  Method  akd  Pkogeess 

The  floor  excavation  was  done  by  a  night  crew  con- 
sisting of  a  foreman,  1  drill  runner,  1  drill  helper,  24 
muckers  and  4  teamsters.  This  crew  attained  an  average 
speed  of  60  lin.ft.  or  42  cu.yd.  per  10-hr.  shift,  with  a 
inaximum  of  92  lin.ft.  or  64.4  cu.yd.  Steel  side-dump 
cars  of  %-yd.  capacity,  drawn  by  mules,  were  used.  The 
lilasting  was  done  with  light  charges  of  60%  gelatin 
dynamite  in  2-ft.  holes. 

Tlie  finished  invert  consisted  of  1:2:4  concrete  having 
a  minimum  thickness  of  18  in.  and  a  niinimuni  length  of 
arc  of  10.07  ft.  It  averaged  0.62  cu.yd.  of  concrete  per 
lin.ft.,  an  excess  of  0.05  yd.  per  lin.ft.  over  the  plan  quan- 
tity, due  to  the  fact  that  the  excavation  had  a  horizontal 
bottom.  Eeinforcement  consisted  of  %-in.  round  steel 
rods  placed  12  in.  c.  to  c.  transversely  and  15  in.  longi- 
tudinally. The  transverse  rods  were  tied  to  the  rods  in 
the  side  walls,  projecting  18  in.  below  the  bottom  of  the 
walls.  In  placing  the  side-wall  reinforcement  the  rods 
had  been  driven  down  18  in.  into  the  shale  bottom,  and 
upon  excavating  for  tlie  invert  these  projections  were 
cxjiosed. 

•Resident  Engineer,  Linwood  Ave.  intake  tunnel.  Milwau- 
kee, Wis. 

jprevious  articles  on  this  12-ft.  tunnel  extending  4.000  ft. 
under  Lake  Micliigan  will  l.e  found  in  "Engineering-  News," 
of  June  IS  and  Oct.  29,  1914,  and  Apr.  S  and  June  3,  1915. 
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A  (TOW  of  18  men  ])lac('(l  the  invert  couerefe — (i  laborers 
helped  to  handle  the  cars,  (i  shoveled  the  eonerete  after 
it  was  dumped  from  the  cars  and  2  laborers  tamped  the 
concrete;  2  finishers,  1  foreman  and  I  hoisting  eiiwine- 
mau  completed  the  crew.  Two  of  the  shovclers  placed  the 
rods  and  set  the  templets.  The  conc'rete  cars  were  hauled 
bj'  mules  to  within  40  ft.  of  the  work  and  were  then 
hauled  by  a  hoisting  engine  operated  by  compressed  air. 
The  track  was  supported  over  the  work  on  6.x6-in.  timbers, 
10  ft.  c.  to  c,  resting  on  or  against  the  side  walls.  This 
arrangement  gave  an  opportunity  to  dump  the  concrete 
from  cars  directly  into  place,  as  shown. 

CoxcKErK  Tami-ki)  Coxti.n'uously 

Previous  to  placing  the  concrete  the  bottom  of  the  side 
walls  was  thoroughly  cleaned  with  small  hand  picks  to 
remove  the  pieces  of  shale.  This  bottom  was  then  cleaned 
I'V   two  applications  of  a  compressed-air  blast  at  70-lb. 


on  the  templets.  The  operation  of  these  templets  was 
found  satisfactorj'  iiy  the  engineers  and  the  contractor's 
forces. 

The  progress  attained  in  j)laiing  the  concrete  equaled 
the  invert  excavation  progress:  in  fact,  the  latter  retarded 
the  concrete  work.  A  1-in.  finishing  coat  of  ]  :  1  portland 
cement  mortar  was  placed  upon  the  completed  concrete 
at  the  end  of  the  day's  operations.  During  the  following 
night  shift  the  two  finishers  brought  this  to  the  proper 
curve  of  the  invert. 

A  wooden  box  drain  of  2x8-in.  plank.s,  giving  an  open 
area  of  8  sq.in.,  was  laid  the  entire  length  of  the  tunnel. 
This  drain  emptied  into  sumps,  from  which  air-operated 
pumps  pum])ed  the  water  to  the  large  sump  at  the  shore 
shaft,  large  enough  to  care  for  all  water  encountered.  At 
intervals  of  50  ft.,  2-in.  galvanized  pipes  were  placed, 
leading  from  the  invert  surface  to  the  drain.  These 
carried  off  all  water  collec-tinij:  uijon   the  finished  invert 


^Aiiw  /  iih\i  i^  ^i^jj  W^' 


Temple+        for      Invert 
CONSTRUCTION'  OF  THE   INVERT   OF  THE   LINWOOD  AYE.    INTAKE   TUNNEL;    lULWAUKEE,    WIS. 


[iressure,  whiih  completely  removed  all  dirt  and  mud. 
The  side-wall  bottom  was  then  painted  twice  with  1 :  1 
rement  mortar.  The  invert  concrete  w^as  placed  in  two 
layers — the  lower  one  being  12  in.  thick  and  the  upper  one 
(i  in.  The  reinforcement  was  placed  between  the  two 
layers.  The  two  laborers  never  ceased  tamping  the  con- 
crete, one  operating  on  each  side.  Great  care  was  taken 
thoroughly  to  tamp  this  concrete  below  the  side  walls. 
After  placing  the  concrete,  a  1-in.  finish  of  1:2  cement 
mortar  was  applied. 

The  only  forms  used  for  the  invert  were  wooden  tem- 
]ilets,  which  are  shown  in  the  drawing.  They  were  set 
l)y  the  inspectors  as  soon  as  12-in.  depth  of  concrete  was 
laid.  They  set  the  templets  every  25  ft.  by  measuring 
down  from  grade  marks  in  the  concrete  arch.  The 
templets  were  held  in  position  by  means  of  three  %-in. 
steel  pins  aliout  18  in.  long,  each  held  by  two  eye-bolts 


and  prevented  injury  to  the  fresh  concrete.  After  the 
completion  of  the  entire  length  of  invert  these  pipes  were 
filled  with  1 :  1  mortar. 

Invert  Pkoves  Solid;  No  Settlement 

Three  months  have  elapsed  since  the  comjiletion  of 
the  entire  invert  and  no  cracks  or  settlements  have  devel- 
oped. Before  starting  the  work  it  was  thought  there 
might  be  some  danger  of  the  invert  concrete  settling  and 
separating  from  the  bottom  of  the  side-wall  concrete, 
thereby  breaking  the  bond.  However,  the  careful  tamping 
of  the  invert  concrete  beneath  and  against  the  side  walls 
undoubtedly  prevented  this  separation. 

This  tunnel  is  being  constructed  by  Joseph  Ilaureddy, 
of  Chicago,  111.,  under  the  direction  of  George  F.  Staal, 
City  Engineer.  The  writer  is  resident  engineer  of  con- 
struction. 
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The  views  herewith  sliow  a  barney  incline  rigged  up 
in  the  foundation  pit  for  a  new  loit  building  at  24th 
St.  and  Broadway,  New  York  City,  by  the  Thompson- 
Starrett  Co.,  builder,  for  hauling  the  dirt  wagons  up  to 
-street  level.  The  arrangement  is  simple,  enables  wagons 
lo  take  a  full  iniul.  avciitls  the  use  of  snatch  teams  and 


aiadl  FnE®  Sysdesmi 
By  H.  J.  Saunders* 


Hinidle 


In  the  work  of  the  Pacific  District  of  the  Division 
of  Valuation,  Interstate  Commerce  Commission,^  it  was 
early  realized  that  for  filing  the  mass  of  notes  and  other 
accumulated  material  some  system  must  be  found  which 


THOMPSON-STARRETT    CO.'S    BARNEY    IN   I'uSlTluN  FUR  HAULING  A  LOADED  WAGON  UP  THE  INCLINE 


is  much  more  convenient  than  any  other  arrangement 
of  hauling  line.  It  is  not  strictly  new,  but  in  New  York 
City  it  is  an  innovation  in  building  practice.  A.  G. 
Moulton,  superintendent  for  the  builder,  is  responsible 
for  using  it  in  this  case. 

The  barney  car  runs  on  a  narrow-gage  track  of  light 
rails  laid  on  the  incline.  The  nose  of  the  car  comes 
above  the  level  of  the  rear  axle  of  the  wagon  and  thus 
when  placed  behind  the  axle  pushes  the  wagon  up  the 
slope.  A  cable  from  the  front  of  the  car  goes  up  the 
incline  to  a  snatch  block  near  the  top,  where  it  j)asses 
through  the  decking  and  laterally  downward  to  a  hoist- 
ing engine. 

Tlie  car,  as  will  be  noted  in  the  view  in  Fig.  1,  is  quite 
heavily  made,  and  the  butting  block  is  well  braced  back 
to  the  main  frame. 


>i;  H.\ri,ixi;  iiikt  waggn.s  out  of 

•'OUNOATION    I'lT 


would  lie  practically  self-indexing  and  would  allow  for 
unlimitett  expansion.  The  Pacific  District,  with  head- 
quarters at  San  Francisco,  includes  some  300  railroads, 
covering  15  Western  States.  Further,  it  was  found  that 
the  notes  for  the  first  1,000  mi.  of  roadway  alone  occu- 
pied eight  12x34-in.  filing  drawers.  Multiply  this  by 
50  (50,000  being  the  approximate  total  mileage  in  the 
district)  and  one  can  begin  to  appreciate  the  problem 
presented. 

The  actual  inventory  work  is  divided  among  the  several 
district  departments — roadway,  structural,  mechanical, 
telephone  and  telegraph,  and  land.  The  Eoadway  De- 
partment, having  the  largest  force  in  the  field,  and  ac- 
cumulating the  most  material,  is  the  only  department 
that  will  be  described  here. 

The  notes  which  are  taken  and  computed  by  the  field 
parties  are  forwarded  to  the  district  office  for  final  check- 
ing and  compilation.  They  are  bound  into  volumes, 
having  heavy  manila  covers  marked  as  indicated  in  Fig.  1. 
After  receipt  in  San  Francisco  they  are  divided  into 
convenient  size  for  handling  and  are  filed  in  13x34-in. 
steel  filing  drawers,  42  to  a  section.  In  these  drawers 
the  various  classes  of  notes,  such  as  ^"cross-section," 
"track,"  etc.,  are  separated  by  brown  letter-size  folders 
with  heavy  blue  guide  cards  (one-third  cut)  separating 
the  valuation  sections. 

JIaps,  profiles  and  plans  are  forwarded  by  the  field 
parties  with  the  notes,  and  after  being  marked  by  the 

♦731  WeUs  Fargo  Building,  San  Francisco. 

iThe  work  of  the  Division  of  Valuation  of  the  Interstate 
Commerce  Commission  was  described  quite  fully  by  George  H. 
Burgess  in  "Engineering  News"  of  July  1.   1915. 
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district  office  filing  clerk  witli  tlicir  appropriate  file  luiiii- 
ber  are  card-indexed  and  liled  in  pigeonholes,  which  were 
round  to  be  much  more  accessil)le  than  drawers.  Maps 
and  profiles  are  rolled  and  plans  are  folded. 

A  decimal  system  of  indexing  was  adopted,  the  fol- 
lowing primary  numbers  being  selected  to  distinguish 
the  different  classes  of  material  and  the  correspondence 
regarding  the  same: 

420  Field   Notes. 

430  Maps. 

440  Proliles. 

450   IMans. 

Immediately  following  one  of  the  above-cited  numbers 
is   the   number  desi2:nating   the   carrier,   after   which   is 


Itl.   Sea. 

Carrier 

1 

Mile  Post 

Kin 

J  or  Notes 

to  Mile  Post  

to   Station 

Station 

Parly  No. 

Engr   in   Charge 
.    191 

f<ir  the  carrier  concerned,  which  is  divided  into  valua- 
tion sections  and  each  section  subdivided  as  to  kind  of 
notes. 

Maps,  profiles  and  plans  after  being  marked  are  card- 
indexed  as  shown  in  Fig.  2.  The  serial  number  is  placed 
on  each  print,  so  that  it  can  be  conveniently  picked  out 
from  the  pigeonhole  containing  other  prints  of  that  file 
number.  This  card  index  is  on  3x5-in.  white  cards,  blue 
guide  cards  one-half  cut  being  u.sed  to  distinguish  dif- 
ferent carriers,  and  salmon  guide  cards  one-third  cut 
being  used  to  distinguish  valuation  sections  of  each  car- 
rier. 

Before  any  carrier's  notes  are  considered  in  the  dis- 
trict office  all  notes  are  thoroughly  gone  over,  a  general 
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added  a  number  showing  kind  or  account.  Thus  the  file 
number  420.3  M  03.3  would  indicate  field  notes  (420), 
Great  Northern  Eailway  (3),  Montana  Valuation  Sec- 
tion (M  03),  cross-section  notes  (3).  If  the  last  figure 
had  been  1,  it  would  have  indicated  track  notes ;  3,  struc- 
ture notes;  4,  assistant  engineer's  notes;  5,  platted  cross- 
>cetions;  and  6,  general  data  or  correspondence  regard- 
ing some  particular  point  in  the  inventory. 

File  number  430.3  M  03.2  would  indicate  map  (430), 
(ireat  Northern  Railway  (3),  Montana  Valuation  Sec- 
tion (M  03),  station  (2).  If  the  last  figure  had  been 
1,  it  would  have  indicated  alignment;  3,  miscellaneous. 
The  last  figure  indicates  in  every  case  the  account  num- 
lier  in  the  Interstate  Commerce  Commission  classifica- 
tion to  which  the  item  in  question  is  chargeable. 

Each  book  of  field  notes  after  being  indexed  as  indi- 
cated above  has  then  but  one  place  for  filing — the  drawer 


scheme  of  instructions  prepared,  taljle  of  weights  of  track 
material  compiled  and  other  standard  data  worked  up. 
The  work  of  assembling  the  data  by  accounts  on  the 
Commission's  llxl~-in.  assembly  forms  is  then  begun, 
each  computer  having  his  special  work  outlined  in  ad- 
vance and  the  work  proceeding  in  a  systematic  manner, 
as  many  helps  as  possible,  such  as  computing  machines, 
diagrams,  tables  and  slide  rules,  being  used.  A  record 
of  all  computing  work  done  in  the  district  office  is  re- 
tained on  the  form  sliown  in  Fig.  3,  which  is  used  as  the 
back  cover  of  each  book. 

The  computers  enter  certain  data  obtained  from  the 
notes  in  other  card-index  files,  among  wliich  is  the  joint- 
ownership  file  shown  by  Fig.  4.  Filing  one  of  these 
cards  under  each  carrier  concerned  will  doubtless  be  the 
means  of  avoiding  a  large  amount. of  duplication.  An- 
other is  the  abandoned-property  file,  which  is  made  on 
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letter-size  sheets,  as  shown  in  Fig.  5.  These  are  fiknl 
in  regular  12.\24-in.  file  drawers  by  carriers  and  subdi- 
vided by  accounts.  A  carrier's-claini  file  is  made  on  3x5- 
in.  wliite  cards  subdivided  by  suitable  guides  into  carriers, 
states  and  valuation  sections.  This  file  shows  a  con- 
venient record  of  items  regarding  which  there  has  been 
no  final  agreement  between  the  Government  and  the  car- 
rier's engineers.  A  sample  from  this  file  is  shown  in 
Fig.  6. 

A  card  file  on  3x.j-in.  white  cards  is  maintained  to 
show  the  general  file  numlier  assigned  to  each  carrier, 
filed  alphabetically.  The  corporate  name  is  given  in  full, 
with  the  mileage  of  main  track,  date  of  inventory  and 
other  general  information. 

A  complete  file  of  freight  tariffs  is  maintained  for 
use  in  figuring  freight  on  all  articles  inventoried  in  this 
district.  These  are  card-indexed  as  shown  in  Fig.  7,  the 
cards  being  divided  by  suitable  guides  into  states  and 
carriers. 

The  foregoing  system  of  indexing  and  filing  seems  to 
be  flexible  enough,  so  that  there  will  he  no  danger  of 
its  becoming  burdensome,  and  at  the  same  time  it  is 
capable  of  almost  unlimited  expansion. 

For  the  Pacific  District  E.  A.  Thompson  is  member  of 
the  Engineering  Board;  il.  P.  Paret  is  District  Engi- 
neer; C.  H.  Byers  is  Assistant  District  Engineer  and 
the  writer  is  Office  Engineer. 


Sectlosas  Uiradleir'  Waiter 

A  new  36-in.  cast-iron  water-works  intake  has  been  laid 
at  Quincy,  111.,  to  replace  a  30-in.  wood-stave  pipe  line. 
The  new  intake  is  1,823  ft.  long,  the  individual  pipes 
being  of  the  bell-and-spigot  type.  The  initial  operation 
in  the  actual  laying  of  the  pipe  was  to  place  four  12-ft. 
lengths  on  skids,  parallel  to  the  shore  line.  The  lengths 
were  connected  together  by  ordinary  lead  joints  calked 
by  pneumatic  hammer.  These  -IS-ft.  sections  were  made 
lip  with  a  6-in.  bell  forward  and  a  machined  spigot  at 
the  rear  end.  A  bead  had  been  cast  ou  the  pipe  18  in. 
from  the  special  spigot. 

The  lead  Joint  was  poured  into  the  6-in.  bell  around 
a  cast-iron  form  turned  to  the  exact  shape  and  size  of  the 
machined  spigot.  After  the  lead  had  set,  the  form  was 
removed.  Heavy  steel  clamps  were  then  bolted  around 
the  pipe  back  of  the  forward  bell  and  around  the  bead. 


\Mieii  a  section  was  to  be  taken  out  for  laying,  a  large 
scow  was  anchored  with  the  A-frame  derrick  over  the 
section  to  be  hoisted  (see  Fig.  2).  Two  hitches  were 
taken  around  the  side  of  the  pipe,  which  was  hoisted  off 
the  skids;  the  scow  was  then  pushed  out  to  an  anchorage 
over  the  site.  The  pipe  was  carried  above  the  water  as 
shown  in  Fig.  1. 

When  the  trench  had  been  reached  the  section  was 
lowered  and  with  the  help  of  a  diver  the  spigot  end  was 
led  into  the  bell  of  the  preceding  section.  Bolts  were 
passed  through  the  clamps  (which  had  already  been 
bolted  around  the  bell  and  spigot),  and  by  tightening 
the  nuts  on  the  bolts,  the  spigot  was  forced  as  deeply 
as  possible  into  the  cold  lead  in  the  bell.  The  diver 
then  calked  the  lead  around  the  pipe  with  a  pneumatic 
hammer.     All  the  clamps  and  bolts  were  left  on  the  pipe 


PIG.  2.    PIPE  SECTIONS  MADE   UP  ON  SHORE  AND 
AWAITING  TRANSPORTATION 

to  strengthen  it.  No  backfilling  had  to  be  done,  as  the 
sand  drifted  into  the  trench  very  rapidly,  and  within  a 
few  hours  the  pipe  was  entirely  covered. 

The  new  intake  was  designed  by  W.  E.  Gelston,  Super- 
intendent of  the  Citizens  Water-Works  Co.,  who  also 
supervised  the  construction.  The  contractor  was  Joseph 
G.  Falcon,  of  Evanston,  111. 

Me'w  Tlheoip^^  foir  E^^oimg  ILsiT©  of 
Cs\.§tl°nip®Ea  Wipe 

A  new  explanation  for  the  claimed  longer  life  of  buried 
cast-iron  pipe  over  rolled  steel  or  iron  pipe  was  given  in 
a  paper  presented  before  the  last  annual  meeting  of  the 
American  Foundrymen's  Association  by  B.  C.  McAVane 


i''i(;.    J.     tkansi'<jH'1'INc_;    is-ft.   pipe   section   To  suumakini;  ti;i:.\i'ii 
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Miiil  II.  "^  .  (.'iusiiii.  Ill  XfW  York.  Tlic  initial  rusting  of 
rast.  iriiM  is  piituivd  as  taking  phuc  rai)i(lly,  owing  to 
the  iniinirities  in  it  like  pliospiionis.  siili)liur,  silicon, 
ftc.  Hut  the  rusting  soon  stops,  since  the  undisturbed 
irvstals  are  held  together  at  one  or  more  points  by 
nietiiUie  bonds  and  the  siirfaee  rusting  is  so  intermeshed 
with  the  irregular  aggregations  of  crvstals  that  the  force 
exerted  by  absorbed  moisture  is  not  sntliciout  to  separate 
the  crystals  and  the  oxide.  The  rust  therefore  remains 
as  a  protective  coating.  Boiled  mebils,  on  the  other  hand, 
are  pictured  as  having  their  original  structure  destroyed 
and  as  eon.sisting  of  a  series  of  laminations  and  leaves 
which  are  easily  ilislodged  when  rusted. 


iniii  the  muck.  Tiie  mui-k  floated  up  thrtmgh  the  liole. 
being  pushed  out  by  the  weight  of  the  fill.  Following 
this  observation  many  holes  were  dug  through  the  net- 
work of  root.s,  which  allowed  the  underlying  muck  to  es- 
ca))e  and  permitted  the  fill  to  settle  to  good  foundation. 
The  holes  were  dug  in  each  ca.se  parallel  to  the  fill  and 
about  3  ft.  from  its  toe.  Aiiout  ^I.TiOO  was  saved  by  this 
method,  according  to  Charles  M.  Upham,  Chief  Engineer 
of  the   Coleman   <hi   I'mif    lioad.   Inc.,   Georgetown,   Del. 


M 


PropeirSaes 


That  part  of  Delaware  through  which  the  Coleman 
du  Pout  Road  is  now  building,  between  Georgetown  and 
Selbyville,  is  level  and  for  the  most  part  free  from 
swamp  lands.  Although  the  specifications  required  all 
swamps  to  be  drained  and  excavated  to  solid  foundation, 
it  was  thought  inadvisable,  on  account  of  expense,  to  do 
this  in  all  ca.<es.     In  one  instance  a  swamp  was  reached 


Studies  of  an  iron-col)alt  alloy,  formula  Fe„Co,  made  by 
T.  D.  Yen.sen  at  the  Engineering  Experiment  Station  of 
the  University  of  Illinois,  have  shown  magnetic  properties 
of  great  promi.se  in  electrical  design.  The  iron  was  of  a 
double-refined  electrolytic  ])roduct  and  the  alloy  was 
melted  in  a  vaiuum  furnace.  Impurities  did  not  ri.s<" 
above  0.03%. 

The  saturation  value  of  magnetization  was  found  to  be 
13%  higher  than  that  of  pure  iron.  Moreover,  its  per- 
meability in  medium-strength  magnetic  fields  is  2.5% 
higher  than  for  pure  irf)n  or  commercial  grades  of  inm. 


Rl'TI.DTXi;    THE    FTI.I.    WHICH    REII.VIXED    rNST.\BI-E    CNTII,   nR.-Vt.NTEU    HY  SUAII'  HULK: 


which  consisted  of  a  network  of  routs  and  shrubs  about 
2  ft.  in  thickness,  floating  on  about  4  ft.  of  muck  of  a 
semi-Uquid  consistency.  Below  this  was  solid  founda- 
tion of  a  .sandy-clay  nature.  The  grade  of  the  road  re- 
i|uired  about  a  i)-ft.  fill  over  the  swamp,  and  it  was 
decided  that  so  heavy  a  fill  would  soon  seek  a  solid 
foundation. 

Wlien  the  fill  was  partly  completed  it  was  noticed  that 
it  did  not  settle  as  much  as  was  expected,  but  was  floating 
on  the  network  of  roots  and  shrubs  that  constituted  the 
surface  of  the  swami).  A  method  of  overcoming  this  was 
suggested  when  a  stump  was  blown.  The  hole  left  by  the 
uprooted  stump  extended  through  the  network  of  root,< 


Its  hysteresis  loss  in  medium  high  densities  i,s  consid- 
erably less  than  for  the  best  grade  of  commercial  trans- 
former iron.  At  maximum  densities  the  hysteresis  loss 
is  about  the  same  as  for  eonunercial  iron.  The  specific 
electrical  resistance  is  about  that  of  pure  iron. 

ilechanically  the  alloy  is  brittle,  hut  fairly  strong.  In 
the  forged  state  the  alloy  is  over  twice  as  strong  as  pure 
iron,  but  when  annealed  the  ultimate  strengths  of  the  alloy 
and  of  the  pure  iron  are  about  the  same. 

The  high  co.st  of  coljalt  at  the  present  time  prohii)its 
the  wide  use  of  such  an  alloy,  but  if  the  price  of  cobalt 
should  drop,  the  alloy  might  find  u.se  in  parts  of  electrical 
niaihinerv  where  the  magnetic  density  is  necessarilv  hiirli. 
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such  as  the  armature  teeth  of  motors  and  generators.  It 
is  expected  that  the  electrical  resistance,  now  low,  can 
be  rai-sed  by  the  addition  of  other  alloying  metals.  Tliis 
would  reduce  the  eddy-current  losses. 


.\      240-Ft.      IMntc-tiirder      Swii 

swing-biitige  was  completed  a  fe' 
adian  Pacific,  where  its  "Short  Line 
at    Caughnawaga,    near    .Monlreal. 


;;-Bri<lKe  —  A  remarkable 
I'  month.s  ago  on  the  Can- 
'  crosses  the  Lachine  Canal 
It   was   built   in   phenome- 


nally short  time — Dec.  1,   l'J14.   to  June,   1915.     The  crossing 


IS 


'i'unneliiiK^  With  Canary  Birds  No  Cruelty — Use  of  canaries 
to  test  the  condition  of  the  air  in  the  West  Side  tunnel,  far  be- 
neath the  bed  of  Lake  Erie,  in  which  scores  of  men  are  work- 
ing, is  not  a  violation  of  the  law  prohibiting  unnecessary 
cruelty  to  animals,  in  the  opinion  of  Cheney  C.  Jones,  gen- 
eral agent  of  the  Cleveland  Humane  Society.  G.  C.  Van 
nu2en,  superintendent  of  construction,  said  yesterday  that 
the  birds,  kept  in  ,a  cage  in  the  tunnel  office,  spend  but 
one-half  hour  each  day  in  the  tunnel. — From  the  Cleveland 
"Plain  Dealer,"  Oct.  21,  1915. 

To  Prevent  ^Voshouts  on  Roads  in  Maryland  low  concrete 
barriers  are  built  diagonally  through  the  shoulder,  from  edge 
of  road  to  ditch.  These  are  constructed  flush  with  the 
shoulder,  and  on  5  to  6%  grades  and  medium  soil  are  spaced 
1^.1  to  30  ft.  apart.  On  steeper  grades  the  spacing  would  be 
closer.      The    Maryland    "breakers"    are    12    in.    wide    by    IS    in. 


r'n?  ^Tir 


■y^wpBw^fawwwwyiWyi^Wiij'i'i  iiiiiniTi»iiiininii^m:ifi>ww»nii^ 


pi..\TK-(;ir-;i>ER  swing-bridge  over  lachine  canal.  '>40  ft.  long 


double-track,  and  four  girders  are  used.  Their  length  is  239 
ft.  7  in.  and  their  depth  13  ft.  61,2  in.  over  the  pivot  pier  and 
8  ft.  at  the  ends.  The  girders  weigh  112  tons  each;  the  whole 
swing-span  weighs  615  tons.  The  photograph  shows  the 
swing-bridge  and  a  90-ft.  span  on  the  south  bank  of  the  canal 
for  a  future  railway  crossing. 

■Why  Some  Retaining:  'Walls  Fail — The  picture  shows  a 
retaining  wall  holding  a  bank  in  front  of  a  California  sub- 
urban residence.  It  is  claimed  by  some  to  be  a  model  of 
beauty  in  cobblestone  walls.  Its  dimensions,  however,  are 
more  interesting  than  its  beauty.  The  wall  is  reported  as 
being  about  400  ft.  long  and  from  2  to  12  ft.  high.  Its  thick- 
ness at  the  top  is  12  in.  and  at  the  base  24  in.  There  is  a 
footing  3  ft.  wide  under  the  wall.  The  face  of  the  wall  is 
formed  into  pilasters  at  intervals,  but  these  have  only  an 
architectural    effect   and   their   buttress   function    is   negligible. 


TWELVE-FOOT  COBBLE   P.ETAT.VI.N'G  WALL,  ONLY  24   IN. 
THICK  AT   BASE 

In  spite  of  the  fact  that  the  proportioning  of  the  wall  violates 
all  rules  and  principles  as  to  thickness,  it  is  still  standing 
and  will  probably  continue  to  stand  so  long  as  the  earth 
behind  it  remains  fairly  dry  and  coherent.  The  wall  is  said 
to  have  cost  $1,400  to  build,  but  the  owner  got  the  cobbles 
and  the  sand  for  the  cost  of  hauling  them  2  mi. 


deep.     Where_  the  shoulders  are  kept  in  repair  the  "breakers" 
do  not  obstruct  travel. 

Cost  of  Ditching  by  Dynamite — Two  interesting  cases  are 
noted  in  the  November  issue  of  the  Du  Pont  powder  com- 
pany's house  organ.  A  large  contract  for  ditching  by  dyna- 
mite was  recently  executed  by  L.  W.  Acheson,  of  Salem,  Ore., 
at  a  contract  price  of  $1.41  li  per  rod  where  the  right-of-way 
was  cleared.  Holes  for  a  4x3V4-ft.  ditch  were  spaced  IS  in. 
apart  and  were  IS  in.  deep,  e.xcept  where  stumps  and  matted 
roots  prevented.  In  each  hole  one-half  stick  (Vi  lb.)  of  609t 
dynamite  was  used.  In  the  holes  of  small  depth  heavier 
charges  were  employed.  About  6,000  lb.  of  explosive  was 
used.  Three  electric  blasting  caps  were  placed  at  intervals 
in  each  150-ft.  section.  A  crew  of  four  men  blasted  a  maxi- 
mum of  1,800  ft.  of  ditch  in  S  hr.  W^orking  through  an  open 
swamp,  600  ft.  was  blasted  out  in  2  hr.  In  the  second  case 
a  ditch  12  ft.  wide,  4  ft.  deep  and  about  400  ft.  long  was 
recently  blasted  across  a  mud  flat  at  Carney's  Point,  N.  J., 
by  A.  E.  Anderson.  Three  rows  of  holes,  4  ft.  apart,  were 
put  down  along  the  line  of  the  ditch.  The  holes  were  made 
with  a  shovel  handle  and  were  18  in.  apart  in  the  row  and 
S  to  4  ft.  deep.  Each  hole  was  loaded  with  two  cartridges 
of  60%  dynamite — one  at  the  bottom  and  one  15  to  18  in. 
down  from  the  top.  In  the  middle  row  for  part  of  the  line 
two  cartridges  were  put  on  the  bottom  and  a  third  was 
placed  at  the  top.  The  charges  were  primed  with  No.  8 
blasting  caps  every  15  ft.  The  cost  covered  SOO  lb.  of  dyna- 
mite, $120;  exploders,  50c.;  labor  of  four  men  for  one  day,  $8 — 
total,    $128.50. 

The  Sfrensth  of  Bridge  Stringers  as  affected  by  creosoting 
has  been  the  subject  of  tests  made  under  the  direction  of 
the  Forest  Service,  United  States  Department  of  Agriculture 
(Bulletin  286,  Sept.  27,  1915).  The  woods  used  were  loblolly 
pine,  longleaf  pine  and  Douglas  fir.  The  treatment  was  of 
two  kinds — boiling  and  steaming.  The  following  deductions 
were  reached:  (1)  Timber  may  be  very  materially  weakened 
by  preservative  treatment,  but  creosote  in  itself  does  not  ap- 
pear to  injure  it.  (2)  Treatment  which  will  seriously  injure 
one  timber  may  have  little  or  no  influence  on  the  strength  of 
another,  and  the  same  treatment  may  have  different  effects 
upon  different  pieces  of  the  same  species.  (3)  Comparison.s 
should  not  be  made  of  the  effect  of  a  preservative  process 
upon  timbers  of  different  species. 
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sftoirae   Pavesimeinits 


A  live  sutiject  of  discussion  at  the  recent  Dayton  con- 
vention of  the  American  Society  of  Municipal  Improve- 
ment was  the  desirability  of  mortar  beds  or  monolithic 
construction  for  brick  pavements.  The  question  of  adopt- 
ing standard  specifications  covering  the  use  of  mortar 
beds  for  stone-block  and  brick  pavements  vras  thoroughly 
investigated  by  the  subcommittees  on  these  tv'pes  of  pave- 
ment, and  in  each  instance  the  conclusion  was  reached 
that  this  method  of  construction  had  not  yet  got  beyond 
the  experimental  stage  and  that  the  society  should  not  yet 
approve  it.  This  seems  to  justify — if  justification  is 
necessary — the  attitude  taken  by  Engineering  News  in 
the  editorial  of  Aug.  5,  1915. 

Emphasis  was  placed  on  the  fact  that  the  monolithic 
method  of  constructing  brick  and  stone-block  pavements 
is  an  experiment;  and  the  point  of  view  taken  by  this 
journal  in  this  and  in  similar  instances  is  that  any  depart- 
ure in  practice  from  that  which  has  been  long  established 
■ihould  be  thoroughly  tested  before  it  is  adopted,  especially 
if  the  established  methods  have  given  and  can  give  satis- 
factory results,  and  that  the  success  of  the  mortar  bed 
or  the  monolithic  method  of  construction  remains  to  be 
demonstrated.  This  is  precisely  the  attitude  taken  by  the 
subcommittees  of  the  American  Society  of  Municipal  Im- 
provements, which  was  approved  by  the  society  as  a  whole. 

From  the  various  opinions  publicly  expressed  at  the 
meeting  and  from  conversations  with  various  engineers- 
there  seems  to  be  little  question  that  so  far  the  experience 
with  the  new  monolithic  pavements  has  been  satisfactory, 
and  Engineering  Xews  is  very  glad  to  record  that  fact. 
There  were,  however,  other  points  brought  out  in  these 
conversations  which  are  noteworthy  in  this  connection. 
They  are  as  follows:  While  it  is  true  that  there  is  often 
a  small  air  space  between  the  sand  cushion  and  the  brick 
surface  the  reason  is  easily  explained.  The  sand  cushion 
must  be  thoroughly  compacted,  and  it  is  practically  im- 
]iossible  to  compact  clean  dry  sand  by  rolling.  It  does 
compact  some  under  the  vibration  of  traffic  after  the  pave- 
ment is  completed — hence  the  objection  that  has  been 
raised  to  sand  cushions.  (It  was  generally  agreed  that 
the  talk  about  the  sand  flowing  out  from  under  the  pave- 
ment is  tommy-rot.)  If  sand  is  not  perfectly  clean,  if 
it  has  a  little  clay  or  loam  added,  it  will  compress  and 
form  a  compact  cushion  much  more  easily ;  and  the  same 
end  may  sometimes  be  accomplished  by  slightly  dampen- 
ing the  sand  while  rolling,  which  causes  adhesion  of  the 
particles.  When  these  details  are  properly  looked  after, 
it  was  generally  conceded  just  as  good  brick  pavements 
could  be  laid  on  a  sand  cushion  as  on  a  mortar  bed. 

On  the  other  hand,  it  seems  certain  that  the  omission 
of  the  bedding  course  entirely,  as  practiced  by  W.  T. 
Blackburn  of  the  Dunn-Wire-Cut-Lock  Brick  Co.  at 
Paris,  111.,  has  great  advantages  in  eliminating  construc- 
tion hazards.  There  are  some  possible  disadvantages, 
however,   which   remain    to   be   disproved.     It  has   been 


suggested  that  a  monolithic  pavement  half  brick  and  half 
concrete,  having  dilferent  rates  of  expansion,  top  and  bot- 
tom, because  of  the  difference  in  materials,  may  develop 
cracks  from  internal  stress.  Moreover,  when  the  sub- 
surface conditions  are  such  as  to  cause  cracks  in  the  con- 
crete base,  these  cracks  will  probably  extend  through  the 
brick  wearing  surface,  if  this  is  made  monolithic  with  the 
base,  where  the  wearing  surface  might  otherwise  have 
been  kept  intact. 

S&'wsi.^®  TE'esitliniaeimfe  ©.imdl  ftfine  Was* 

Among  the  numerous  vagaries  of  the  European  War, 
two  that  are  of  ])articular  interest  to  the  sanitary  engi- 
neer may  be  mentioned.  One  is  that  the  Royal  Commis- 
sion on  Sewage  Disposal  went  out  of  existence  some 
months  ago,  without  much  likelihood  that  its  17  years 
of  work  will  ever  amount  to  much  beyond  the  amassing 
and  digesting  of  data  and  the  early  loosening  of  the 
shackles  of  the  Local  Government  Board.  The  restric- 
tions of  this  body  bound  every  municipality  to  the  land 
treatment  of  sewage,  regardless  of  local  conditions  against 
it  and  of  all  such  advances  as  the  septic  tank,  contact 
bed  and  sprinkling  filter  as  have  been  made  up  to  about 
1900.  It  is  a  pity  that  the  other  conclusions  of  the  Com- 
mission, most  of  which  need  Parliamentary  action  to 
become  effective,  are  not  likely  to  be  acted  upon  for 
some  time  to  come,  if  ever. 

The  other  vagary  is  that,  according  to  reports  from 
friends  of  Dr.  Karl  Imhoff,  abroad  and  here,  a  large 
number  of  Inihoff  tanks  have  been  built  in  the  conquered 
portions  of  Belgium  and  France.  It  may  also  be  men- 
tioned that  conditions  seem  to  have  been  ripe  when  the 
war  broke  out  for  the  voluntary  building  of  a  number 
of  Imhotf  tanks  in  England,  but  these  and  presumably 
more  rapid  progress  with  activated  sludge  on  a  consider- 
ably greater  scale  than  has  yet  taken  place  have  been 
held  up  in  Great  Britain  by  the  war.  ileanwhile  the  use 
of  the  Imhoff  tank  has  been  spreading  on  every  hand 
in  the  United  States  and  Canada,  and  activated-sludge 
experiments,  some  on  a  large  working  scale,  are  being  car- 
ried on  with  great  zeal  and  promising  results  in  America. 

When  the  war  is  over  and  ordinary  municipal  activities 
have  been  restored  throughout  Eurojje  there  may  be  some 
surprising  realignment  of  sewage  treatment.  Necessary 
economies  will  force  all  the  European  countries  engaged 
in  the  war  to  adopt  a  rational  rather  than  an  ideal  sewage- 
treatment  policy,  such  as  has  been  practiced  in  Germany 
for  a  decade  or  two.  Partial  processes,  like  screening  and 
tank  treatment,  will  doubtless  be  widely  employed,  and  in 
many  instances  nothing  more  may  be  feasible  for  years  to 
come.  If  the  activated-sludge  process  is  shown  to  be  an 
economic  success  it  bids  fair  to  be  adaptable  to  almost  any 
degree  of  treatment  and  thus  to  find  its  way  to  all  parts 
of  the  world.  By  the  time  the  war  is  over,  the  possibil- 
ities of  this  most  interesting  and  promising  method  of 
sewage  treatment  will  probably  be  determined. 


!)0() 


E  N  G  I  N  E  E  E  I  N  G     X  E  AA'  S 


Vol.  T4,  No.  .1:1 


The  prolilom  ol'  the  proj)er  relation  of  the  railway  track 
to  tlie  cqiHiimeiit  and  traffic  which  it  carries  seems  to  he 
develoi)ing  on  interurban  electric  railways  in  somewhat 
the  same  way  as  it  has  (lcveloi)ed  011  steam  railways.  Thnt 
is  to  say,  the  track  construction  is  often  light  in  relation 
to  the  traflic,  and  the  stiengthening  of  the  track  lags 
behind  the  increase  in  weight  and  wheel-loads  of  electric 
cars  and  locomotives.  Track  maintenance  also  in  many 
cases  fails  to  keep  pace  with  traffic  requirements. 

Tt  is  true  that  driving  -wheel  loads  are  lower  on  electric 
railways,  and  tiie  rotary  drive  from  the  motor  eliminates 
the  destructive  hammer  blow  experienced  from  the  recip- 
I'ocating  engines  of  steam  locomotives.  On  the  other 
hand,  the  low  center  of  gravity  of  the  ordinary  electric 
drive  often  results  in  a  high  lateral  pressure  or  bursting 
effect  upon  the  rails  and  fastenings,  especially  at  curves 
and  turnouts.  TMiere  the  motors  are  above  the  axles,  as 
in  some  locomotives,  these  (conditions  may  be  modified. 
The  advantage  of  shorter  rigid  wheel  base  on  electric  cars 
and  locomotives  is  offset  to  some '  extent  by  the  use  of 
sharper  curves  on  electric  railways. 

It  has  been  suggested  that  for  light  roadway  construc- 
tion, sucli  as  is  often  found  on  interurban  lines,  rails  of 
75  to  80  11).  per  yd.  may  be  even  better  than  those  of  85 
to  100  lb.,  owing  to  the  greater  flexibility  of  the  former 
and  the  consequently  w'ider  distribution  of  the  load  on 
the  roadbed  and  i)roportionately  lower  stress  in  the  rail. 
One  trouble  from  such  flexibility,  however,  is  that  it 
would  probably  result  in  greater  and  increasing  disturb- 
ance of  the  track  sidjstructure  iinless  extraordinary  atten- 
tion was  paid  to  maintaining  the  road  in  good  condition. 

One  of  the  difficulties  in  the  equipment  of  ordinary 
electric  interurban  lines  is  to  secure  large  motor  cars  that 
will  ride  easily  at  high  speeds.  The  main  difficulty  lies 
in  the  machinery  which  is  carried  by  the  car  and  the 
transmission  of  its  power  to  the  axles.  Bufwheu  such  a 
car  is  propelled  over  track  having  low  joints  and  a  poor 
condition  of  surface  and  line,  it  is  likely  to  prove  an 
uncomfortable  conveyance  for  passengers,  which  will  not 
add  to  the  popularity  of  the  line.  Being  a  motor  car,  it 
will,  under  these  conditions,  ride  much  more  roughly 
than  if  it  was  simply  a  train  car  l)ehind  a  steam  locomo- 
tive. And  while  the  effect  of  the  motor  car  upon  the 
track  will  he  less  destructive  than  that  of  a  steam  locomo- 
tive, it  will  be  much  more  desti'uctive  than  that  of  a  trail 
car.  These  conditions  indicate  that  it  is  highly  desirable 
to  have  the  track  of  interurban  railways  mnintaineil  in 
good  condition. 

On  street  railways  of  course  very  ditlerent  conditions 
obtain.  For  the  main  lines  in  large  cities  the  track  con- 
struction is  heavy  in  relation  to  the  wheel  loads  (even 
where  interurban  cars  are  carried),  but  the  amount  of 
traffic  is  very  great.  On  the  other  hand,  track  mainten- 
ance (which  is  daily  work  on  open-track  construction)  is 
an  impossibility,  since  the  track  is  buried  in  the  paving 
and  can  be  disturbed  only  at  long  intervals.  Therefore 
flexibility  of  rail  and  deflection  of  track  are  not  per- 
missible as  on  ordinary  railways.  For  the.xe  reasons  the 
li-ack  must  be  made  very  substantial  in  itself  and  ])laced 
on  a  rigid  foundation,  so  tliat  it  will  not  only  stand  the 
traffic  but  will  be  free  from  <uch  deflection  or  vibration  as 
woidd  disturb  the  pa^•ing. 


It  is  an  unl'ortunate  I'art,  though,  that  street  railways 
ai-e  often  in  the  same  category  as  other  public-service 
corpoi'ation.s,  both  private  and  public,  in  seeming  always 
to  be  hacking  away  at  a  newly  completed  pavement  for  the 
1 1  nil  lose  "1  replacing  or  rearranging  rails.  This  condition 
is  peculiarly  aggravated  at  crossovers  and  curves,  mainly 
liecause  wear  is  concentrated  there. 

The  wear  is  concentrated  on  the  railhead  and  at  the 
joints,  and  comparatively  slight  w'ear  at  these  parts  may 
necessitate  the  renewal  of  lieavy  rails.  The  wear  of  the 
liead  is  aggravated  also  by  the  dust  and  dirt  and  the 
grinding  by  wheels  of  cars  and  street  vehicles.  A  renew- 
able railhead  for  a  permanent  track  construction  in  ^aved 
sti'eets  is  a  desirable  feature  that  has  been  aimed  at  for 
many  years,  but  has  not  piassed  the  experimental  stages  tor 
modern  street-railway  track  construction.  The  excessive 
M-ear  at  sjjecial  work  and  on  the  sharp  curves  required  at 
street  intersections  is  a  condition  that  can  hardly  be 
remedied  by  maintenance,  but  here  again  some  form  of 
renewable  wearing  surface  is  highly  to  be  desired. 

^W'h.sf  EsEcess  C©iDidl®tnminiaiM®ira  W^s 


The  defeat  of  excess-condenniation  constitutional 
amendments  in  New  Jersey  on  Oct.  19  and  in  California 
on  Oct.  26  seems  to  have  been  largely  due  to  a  lack  of 
knowledge  of  what  excess  condemnation  really  is  and  to 
a  state  of  mind  which  resulted  in  downing  every  amend- 
ment proposed  in  the  two  states. 

The  strongest  real  objection  to  excess  condemnation  ad- 
\anced  in  the  arguments  which  came  to  the  attention  of 
EiigineeritKj  Ncii-s  in  connection  with  these  two  cam- 
paigns was  that  the  power  to  take  more  land  than  is  actu- 
ally needed  for  a  given  imin-ovement  w(ndd  afford  an 
ojiportunity  for  graft.  The  graft  argument  can  always 
be  urged  until  municipal  conditions  are  vastly  better 
than  they  are  now,  but  it  does  not  prevent  material  prog- 
ress in  other  lines,  and  will  not  in  this  one,  when  the 
principles  of  excess  condemnation  are  better  understood 
than  they  are  at  jiresent.  More  educational  work  is  ob- 
\  i(msly  needed. 

The  right  of  excess  condemiuition  now  exists,  it  is  re- 
jiorted,  in  ^Massachusetts,  Connecticut,  New  York,  Mary- 
laud,  Pennsylvania,  Virginia  and  Ohio,  and  Wisconsin 
ran  purchase  excess  land  at  ])rivate  sale,  Init  not  by  con- 
demnation. The  defeats  in  New  Jersey  and  California 
will  doubtless  prove  to  be  only  postponements  of  the  adop- 
ii(in  of  a  measure  of  public  policy  that  is  growing  in  sup- 
|.iirt  among  those  who  understand  its  meaning  and 
;iihanta"'es. 


The  coroner's  office  has  once  more  justifled  itself  as  the 
most  humorous  institution  in  New  York  City.  Comic 
papers  would  give  many  dollars  for  just  that  right  com- 
bination of  the  elusive  and  the  ahsurd  which  marks  the 
verdict  on  the  first  of  the  recent  subway  collapses.  But 
why  did  the  jury  stop  at  the  Bureau  of  Combustibles? 
Why  not  drag  in  Henry  Hudson  ?  Obviously,  if  he  had 
never  discovered  Manhattan  Island  a  h(mse-that-Jack- 
built  deduction  would  readily  show  that  a  new  subway 
wonld  never  liave  been  needed  and  the  fatal  accident  of 
Sept.  '23  would  never  have  occurred. 
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EEn^nnaeeiPiEag  Societies 

Sir — In  reply  to  tlic  editorial  query  in  Eiu/iiiecrlng 
.\  I  ws  of  Oct.  14  as  to  the  effec-t  of  local  sections  of 
national  engineerinj;  societies  on  the  older  type  of  local 
organizations,  permit  me  to  remark  that  our  local  society 
comprises  300  members,  observant  of  the  activities  of 
chemical,  electrical,  mechanical  and  civil  engineers,  with 
proportionate  benefits  to  the  local  sections  and  to  the 
national  bodies.  In  our  experience  the  local  society, 
embracing  all  kinds  of  engineers,  is  most  successful. 

John'  YorxGER, 
President  Buffalo  Engineering  Society. 

Buffalo,  X.  Y..  Oct.  23,  1915. 

of  Esiffipjlos^iffiaeinit 

I  Sir — It  is  ])ossible  that  the  Western  Society  of  Engi- 
neers, 1T4.")  Monadnock  Block,  Chicago,  111.,  may  attempt 
seriously  the  estalilishmeiit  of  an  employment  bureau  for 
the  benefit  of  technical  men  and  the  employers  of  techni- 
cal men. 

Your  active  cooperation  is  desired,  ^\'e  wish  to  receive 
from  officers  and  past  officers  of  societies  that  have  made 
similar  attempts  the  reasons  why  the  attempts  failed,  if 
they  failed,  and  what  degree  of  success  was  encountered. 
We  would  like  to  hear  from  every  man  who  has  any  ideas 
on  the  subject,  and  the  undersigned  will  not  be  appalled  if 
the  mails  are  filled  with  letters  of  advice  or  information. 
The  task  if  properly  attempted  is  a  big  one,  we  know, 
hence  the  desire  to  receive  the  benefit  of  experience  and 
information  which  are  certainly  available. 

Erxi;st   ilcCuLLOUGH, 
First  Vice-President,  Western  Society  of  f]ngineers. 

Chicago.  111.,  Oct.  27.  1915. 


Arclh  Ds  Too  Costly 

Sir — It  seems  to  me  nnfortimate  that  the  competition 
for  the  design  of  the  Pojwlojjcn  Creek  ^daduct  descriljed 
in  your  issue  of  Oct.  28,  1915,  p.  856,  was  not  thrown 
open  to  more  than  one  concrete  bridge  designer.  I  do 
not  know  what  were  the  conditions  restricting  the  con- 
crete design,  but  assuming  the  ordinary  principles  of 
reinforced-concrete  construction,  I  feel  certain  that  a 
concrete  arch  bridge  of  handsome  lines  and  sufficient 
strength  could  be  built  at  this  site  for  much  less  than 
the  $139,000  estimated  for  the  submitted  design,  which 
is  nearly  iliree  liines  as  much  as  the  estimate  for  the 
selected  steel  design.  Experience  at  similar  locations 
has  shown  that  while  steel  arches  of  the  types  submitted 
are  cheaper  than  a  reinforced-concrete  arch,  no  such 
marked  discrepancy  exists  between  the  costs  of  the  two 
types.  Concrete  Exgixeer. 

.\e\v  York  Citv.  Oct.  30.  1915. 


Moipe  Defective  Railway  Tracfe 

Sir — lielerring  to  youi-  I'ditorial  of  Oct.  21  in  regard 
to  railway-track  maintenance,  the  part  of  the  Interstate 
Commerce  Commission  ins})ector's  report  quoted  is  but 
a  repetition  of  conditions  which  I  found  to  exist  on  two 
different  parts  of  one  of  the  larger  railway  systems  of 
the  East — a  system  running  trains  from  Xew  York  to 
Chicago  and  other  points  as  far  west  as  the  Mississippi 
Kiver.  The  two  parts  of  the  system  I  refer  to  are  150  mi. 
apart. 

Both  are  on  the  main  line.  At  one  place  [  noticed  ties 
cut  by  the  rails,  spikes  an  inch  above  the  rail  base,  ties 
laid  practically  in  earth  and  splashing  mud  every  time  a 
wheel  went  over  a  rail-joint.  On  the  other  part  of  the 
system  the  track  structure  is  a  little  better,  but  it  is  in 
such  shape  that  if  a  train  would  run  much  over  30  mi. 
an  hour  a  rail  would  be  sure  to  turn  over.  This  last- 
mentioned  piece  of  road  is  40  mi.  long  and  most  of  the 
grades  are  light;  yet  it  takes  a  train  from  1  hr.  and  40 
min.  to  2  hr.  to  run  the  distance.  Train  crews  have  told 
me  they  dare  not  run  over  30  mi.  an  hour  on  this  stretch 
of  road  for  fear  of  spilling  a  train. 

I  have  not  been  over  the  road  I  refer  to  since  last 
summer,  but  it  is  safe  t<5  say  that  these  conditions  still 
exist  on  this  road.  .\nd  this  condition  existing  on  a 
railroad  that  does  considerable  advertising  to  get  the 
public  to  iise  its  trains  ! 

There  should  be  someone  with  authority  to  see  that 
the  railroads  are  maintained  in  safe  condition. 

Ralph  C.  Wood. 

Xew  York.  .\.  Y..  Oct.  22.  1915. 


F'iujibflacitly  fh.®  Best  Frotectioira 

Sir — The  editorial  on  dangerous  railway  track  in  your 
issue  of  Oct.  21,  1915,  p.  801.  leaves  the  reader  to  infer 
that  the  only  protection  to  the  public  from  the  dangers 
of  such  track  is  inspection  by  the  government  (that  is 
to  say,  the  Interstate  Commerce  Commission),  and  that 
its  powers  need  extending.  I  wish  to  point  out  that  there 
is  another  (and  better)   protection — namely,  publicity. 

If  the  newspapers  publish  or  can  publish  the  fact  (not 
suspicion,  Init  fact)  that  a  certain  railway's  track  is  not 
safe,  that  railway  will  quickly  be  forced  to  make  its  track 
safe,  reasonably  safe — not  perfect,  but  reasonably  safe, 
or,  say.  wholly  safe  and  reasonably  good.  To  show  that 
railways  can  and  will  make  operations  safe  just  for  their 
own  interest,  consider  the  fact  (and  I  have  not  seen  it 
disputed)  that  the  Southern  Pacific  Ey.  killed  not  one 
passenger  in  a  year  in  a  train  accident.  This  shows  that 
conditions  are  not  so  bad  on  all  railroads,  and  if  they 
are  bad  on  some  roads,  then  reward  the  good  and  punish 
the  bad.  Do  this  by  riding  on  the  roads  with  good  rec- 
ords, and  not  riding  on  the  ones  with  bad  records.  This 
will  correct  the  matter  even  though,  such  discriminating 
riders  are  only  10%  of  the  whole  number  of  passengers. 
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That  governmental   regulation  and   ins])cction   do  not 
wliolly  prevent  accidents  is  shown  by  tlie  sinking  of  the 
steamboat  "Eastland"  at  Chicago, 
steamboat  "Eastland"  at  Chicago.         Nox-Socialist. 


'Sir — 1  noticed  in  Engineering  Neu-s  of  Oct.  T,  191"),  the 
eonimunieation  of  G.  F.  Prussing,  Leunon,  Wis.,  regard- 
ing the  use  of  crushed  limestone  as  coarse  aggregate  in 
concrete-road  construction,  and  it  strikes  me  that  there 
is  some  justification  for  the  attitude  taken  by  the  high- 
way commissioner. 

I  presume  at  the  outset,  although  it  is  not  so  stated,  that 
the  concrete  road  in  question  is  of  the  one-course  type 
(without  a  finish  coat,  the  surface  being  floated  to  a 
fairly  smooth  finish)  which  seems  to  be  the  prevailing 
type  in  Wisconsin.  If  such  is  the  case,  then  gravel  is 
by  all  means  to  be  preferred  to  crushed  limestone,  owing 
to  its  natural  ability  to  better  withstand  the  abrasive 
forces  acting  on  it. 

Crushed  limestone  if  made  from  rock  taken  from  the 
main  workings  of  a  quarry  may  be  quite  hard,  but  in 
general,  especially  in  localities  (such  as  Lonnon,  Wis.) 
where  the  main  product  of  the  Cjuarries  is  dimension  build- 
ing stone,  the  stone  sent  to  the  crusher  is  of  inferior 
quality — strippings  or  chips  more  or  less  disintegrated. 
Such  aggregate  may  make  concrete  with  a  compressive 
strength  high  enough  to  warrant  its  use  in  structures  not 
subjected  to  wear  or  abrasion,  but  it  should  be  unre- 
servedly rejected  for  one-course  concrete-road  work. 

The  destructive  wear  and  tear  to  which  a  concrete 
road  is  suljjected  cannot  be  set  down  in  terms  of  stress, 
and  owing  to  the  great  difficulties  presented  by  that  all 
too  prevalent  trouble  in  concrete  building  work,  "dusting 
concrete  floors,"  the  profession  should  draw  the  conclusion 
that  only  the  very  hardest  aggregate  should  be  used  in 
the  wearing  surfaces  of  roads,  sidewalks  and  floors. 

In  1910  the  writer  was  connected  with  the  design  and 
con.'itruction  of  one  of  the  first  reinforced-conc'rete  pave- 
ments, which  had  some  unique  features  as  regards  wear- 
ing surface  and  expansion  joints.  This  pavement  in  ad- 
dition to  being  reinforced  had  a  wearing  course  of  cement 
and  granite  chips,  and  although  subjected  to  heavy  traf- 
fic it  shows  little  evidence  of  wear  and  stands  out  in 
happy  contrast  when  compared  with  some  pavements  in 
which  limestone  screenings  were  used  in  the  wearing 
coat. 

The  expansion  joints  which  were  filled  with  "pecky  cy- 
press" are  not  protected  by  metal,  but  in  spite  of  this  no 
undue  wear  occurred  at  the  joints  owing  to  the  hardness 
of  the  granolithic  wearing  surface. 

Quite  recently  a  concrete  sidewalk  adjacent  to  a  large 
Chicago  department  store  .subjected  to  much  parcel  truck- 
ing has  had  to  be  repaired  on  account  of  the  excessive  wear- 
ing at  the  joints,  in  .some  cases  so  deep  as  to  endanger 
the  safety  of  pedestrians.  The  top  finish  of  this  walk 
was  corapo.sed  of  limestone  screenings  and  cement.  Nu- 
merous other  examples  of  the  poor  wearing  qualities  of 
some  limestones  could  be  cited. 

In  concrete-road  work  it  is  rather  costly  to  treat  the 
surface  to  resist  abrasion,  and  therefore  unless  crushed 
limestone  can  be  obtained  at  a  very  much  lower  price  it 
will  prove  more  economical  in  the  long  run  to  use  a  harder 


material    such    as    gravel,    crushed    granite    or    traprock 
for  the  coarse  aggregate. 

Eegarding  the  question  of  dust  in  the  crushed  lime- 
stone, in  the  waiter's  opinion  a  small  amount  on  the 
stones  is  not  objectionable,  but  if  crusher-run  stone  is 
used  too  much  dust  and  fine  powder  will  probably  be 
present  to  get  the  best  results,  using  the  ordinary  pro- 
portions of  sand  and  stone.  In  such  a  case  more  cement 
should  be  added  to  the  mixture  to  fill  the  voids  and 
thereby  preserve  the  strength  of  the  concrete.  Where 
much  limestone  dust  is  present  a  thorough  and  longer 
period  of  mixing  is  essential  owing  to  the  tendency  of 
the  dust  to  "ball  up,"  or  form  in  lumps,  when  water 
is  added  to  the  batch,  and  unless  broken  up  these  lumjjs 
are  sources  of  weakness  in  the  concrete. 

Albert   il.   Wolf, 
Principal  Assistant  Engineer,  Condron  Co. 

Chicago,  111.,  Oct.  26,  1915. 
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Sir — I  note  in  Engineering  News  of  Oct.  21  some  com- 
ment on  the  standard  specifications  for  granite-block 
pavements  recently  adopted  by  the  American  Society  of 
Municipal  Improvements  at  its  Dayton  convention  and 
on  the  conclusions  reached  as  to  the  efficacy  of  the  crush-  l| 
ing  test.  *i 

May  I,  without  assuming  too  much  of  the  I-told-you-so 
attitude,  call  attention  to  the  conclusions  on  this  subject 
embodied  in  my  annual  report  as  Chief  Engineer  of 
Highways  of  the  Borough  of  Manhattan  for  the  year 
1913?  The  matter  in  it  on  the  testing  of  granite  paving 
blocks  was  extensively  used  by  the  Association  of  Granite 
Paving  Block  Manufacturers  in  presenting  its  views  to 
the  stone-block  paving  subcommittee  of  the  American 
Society  of  Municipal  Improvements  and  was  largely  in- 
fluential in  forming  the  determination  reached,  which 
represents  a  considerable  change  from  the  prevalent  opin- 
ion among  those  discussing  granite  block  as  a  paving 
material  several  years  ago. 

The  defects  in  pavements  referred  to  in  the  report  from 
which  you  quote  were  the  cause  of  the  elimination  from 
jManhattan  specifications,  after  1912,  of  gravel-filicd 
joints. 

The  point  to  w'hich  I  wish  to  direct  attention  is  that  all 
necessary  studies,  including  a  more  extensive  program 
of  physical  testing  than  has  been  carried  out  elsewhere, 
were  made  over  two  years  ago  and  the  standards  deduced 
from  these  studies  and  experiments  were  then  adopted  in 
the  Borough  of  Manhattan.  The  entire  study  is  given 
with  considerable  detail,  including  all  the  results  of  these 
experiments  in  the  annual  reports  of  the  Borough  of 
Manhattan  for  the  years  1912-1913. 

The  adoption  of  certain  paving  standards  by  the  Amer- 
ican Society  for  Municipal  Improvements  is  of  value  to 
this  extent,  in  that  it  rules  out  certain  undesirable  mate- 
rials which  will  not  come  up  to  its  minimum  requirements. 
Materials  which  do  meet  its  requirements  can,  however, 
be  found  in  extensive  (piantities ;  but  the  success  or  failure 
of  pavements  laid  with  any  granite  will  depend  almost 
entirely  on  careful  visual  inspection  of  materials  and 
construction.  Henry  Welles  Durham, 

Consulting  Engineer. 

New  York  Citv.  Oct.  28.  1915. 
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Sairadl    versus    Mos'ftsiS'  Bedls  foir 


l?v  Wii-i.  V.  Br.Aii!* 

No  one  can  (lucstion  that  lirii-k  iiavcnu'iits  constnu-tod 
in  aocordanco  with  the  directions  of  the  National  Paving 
lirick  Manufacturers"  Association,  which  provide  for  a 
sand  cushion  immediately  underlying  the  hrick,  have 
shown  most  satisfactory  results,  ilany  examples  of  such 
streets  show  but  a  slight  impairment  from  any  cause,, 
regardless  of  age  or  tratfic.  The  faulty  ones  are  the 
direct  result  of  a  departure  from  or  a  failure  to  comply 
with  the  details  of  construction  generally  recognized  as 
essential. 

One  of  the  things  seldom  accomplished  is  proper  com- 
pression of  the  sand  cushion.  It  is  so  difficult  to  get  it 
done  that  many  are  willing  to  hazard  sufficient  resiliency 
for  protection  of  the  pavement  by  leaving  it  out  alto- 
gether. It  has  but  one  function,  and  only  one — that  is, 
to  relieve  the  shock  due  to  impact  in  the  use  of  the 
pavement  and  to  furnish  a  uniform  support  to  the 
overlying  monolith.  A  requirement  to  fdl  up  and  roll 
and  refill  for  at  least  three  times  is  a  necessity  in  order 
to  obtain  a  uniform  and  sufficient  support. 

I  am  well  aware  that  mortar  beds  tinder  the  wearing 
surface  of  pavements  are  neither  now  nor  novel.  Their 
use  by  past  generations  was  not  handed  down  to  us  in 
sufficient  detail  to  pass  judgment  upon  them.  Our  ex- 
perience is  therefore  very  limited.  In  recent  years  but 
few  mortar  beds  have  been  tried  under  brick  and  stone 
pavements. 

The  writer  has  observed  the  behavior  of  five  samples 
of  brick  pavements  covering  a  period  of  25  yr.  In  one 
instance  the  brick  seemed  to  have  been  greatly  injured 
from  the  shock  effect.  The  other  examples  furnish 
evidence  to  the  contrary. 

Some  25  yr.  ago  a  street  constructed  in  monolithic 
form  in  Cincinnati  did  not  prove  very  satisfactory.  In 
five  or  six  years  the  shock  effect  seemed  to  destroy  the 
pavement.  A  small  section  of  brick  street  was  laid  in 
like  manner  in  the  downtown  district  of  Chicago,  to 
which  but  little  notice  was  given.  About  18  yr.  ago  the 
brick  gutters  on  Washington  St.,  Indianapolis,  Ind.,  were 
laid  on  mortar.  At  the  same  time  some  of  the  gutter 
on  Ohio  St.,  Terre  Haute,  was  laid  in  like  manner.  The 
first  two  examples  did  not  remain  long  in  existence.  The 
second  two  examples,  being  in  gutters,  scarcely  afforded  a 
condition  of  traffic  upon  which  to  base  judgment. 

The  most  interesting  example  with  which  the  writer 
is  acquainted  is  a  small  alley  leading  to  a  freight  yard 
and  warehouse  in  the  rear  of  the<  Hulman  &  Co.'s  wholesale 
establishment  in  Terre  Haute.  The  brick  were  laid  upon 
the  green  mortar  bed  of  concrete  made  with  seven  parts 
ii  coarse  aggregate  and  one  part  of  cement.  The  brick 
surface  was  made  smooth  by  the  use  of  a  rammer  upon 
1  board  placed  upon  the  pavement.  The  joints  were  then 
filled  with  1 :  1  cement-grout  filler,  as  provided  in  our 
present  specifications.  This  pavement  has  been  subject 
to  frequent  as  well  as  heavy  traffic  for  more  than  10  yr. 
It  is  in  almost  perfect  condition  and  shows  no  impair- 
ment whatever  either  from  thermal,  traffic,  humidity  or 
frost  effect. 

•Secretary,  National  Paving  Brick  Manufacturers'  Asso- 
ciation, Cleveland.   Ohio. 


James  E.  lliiwaid,  Kngiiicer-l'hysicist  of  the  Interstate 
Commerce  Commission,  linds  that  the  resiliency  of  well- 
grouted  brick  pavements  on  a  sand  cushion  ranges  be- 
tween 0.0003  and  0.0100.  Considering  it  to  i)C  a  fact 
that  no  brick  in  such  pavements  have  ever  suffered  serious 
injury  from  shock,  the  question  naturally  arises,  Will 
injury  result  from  shock  in  case  the  pavement  slab  is 
doubled  in  depth?  We  have  in  mind  a  monolithic 
structure  which  includes  4  in.  of  foundation,  which 
structure  of  cour.se  will  have  less  resiliency  than  the 
thinner  slab. 

It  is  clearly  apparent  that  such  pavements  can  be  built 
with  the  very  decided  advantage  of  assurance  that  con- 
struction details  are  complied  with.  They  can  also  be 
laid  with  the  view  of  better  resisting  injury  from  internal 
strain,  particularly  those  arising  from  moisture.  My 
opinion  leans  toward  an  expectancy  of  good  results  from 
the  monolithic  construction.  This  opinion  is  strengthened 
by  many  minor  points  of  construction  aside  from  those 
mentioned. 

m 

A  large  part  of  the  damage  resulting  from  the  Sep- 
tember hurricane  at  New  Orleans  was  due  to  the  break- 
down of  the  electrically  driven  drainage  pumps  through 
severance  of  the  overhead  transmission  lines.  The  first 
inference  apt  to  he  made  from  this  fact  is  that  it  would 
have  been  better  to  have  had  these  lines  in  conduits, 
where  they  would  have  been  .safe  during  the  storm.  Com- 
ment upon  this  is  made  in  a  recent  report  of  the  hurri- 
cane by  George  G.  Earl,  General  Superintendent  of  the 
Sewerage  and  Water  Board  of  New  Orleans.  Mr.  Earl 
says : 

Following  this  storm,  a  general  and  careful  overhauling 
of  the  tran.smission  lines  will  be  necessary.  The  greater 
part  of  the  troubles  on  these  lines  was  due  to  the  fact 
that  telegraph,  telephone  and  electric  lighl  and  other  wire 
lines  crossed  over  same  and  fell  upon  them,  causing  .short- 
circuits,  or  that  trees  fell  across  them  tearing  them' down. 
The  line  from  Central  Power  Station  to  Station  5,  how- 
ever, is  in  very  soft  ground  and  was  blown  over  in  many 
places,  and  a  few  poles  on  other  lines,  subjected  to  unusual 
stresses  and  so  located  that  satisfactory  guy  wires  could 
not  be  used,  or  where  other  special  conditions  existed, 
were  also  badly  bent  over. 

We  have  often  had  the  suggestion  that  underground 
cables  would  avoid  line  troubles  of  the  character  occa- 
sioned by  this  storm.  To  some  extent  they  would,  l)ut 
the  cost  of  an  underground  system  is  absolutely  prohibi- 
tive, and  underground  systems,  we  know  from  experience, 
are  also  subject  to  troubles  of  other  kinds,  and  in  case  of 
trouble  in  an  underground  system  following  a  great 
storm,  where  the  ground  through  which  it  passes  is  under 
water,  the  difficulty  of  quick  location  of  the  trouble  and 
of  its  prompt  repair  is  even  greater  than  with  an  over- 
head system. 

Pumping  station.s,  each  operated  by  steam,  or  other 
power  at  each  station,  is  another  solution  which  various 
critics  of  the  existing  system  occasionally  advise.  I  know 
of  no  other  system  which  would  have  given  a  better  service 
during  the  hurricane  or  remained  in  service  longer  or  got 
back  into  service  more  promptly  than  the  system  here  in 
use,  and  e.speeially  of  none  which  can, be  more  economicallv 
or  satisfactorily  operated. 
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DSMUg  i^nr  ^oimpressors  tor 

By  Carl  H.  Nordpxl* 


SYXOFiSIS — lleciiiruratiiKj  coiiijircssors.  hulm- 
hlowers  and  posit  ire- pressure  hloircrs  arc  (onsul- 
cred  in  detail  and  the  possihililii  of  titilizinij  llic 
fall  of  sewai/e  in  a  shaft  to  coiDprcss  air  is  hriefiy 
dis(  ussrd. 

Couipressed  air  as  used  iu  the  activated-sludge  process 
of  sewage  treatment  is  required  at  pressures  that  have 
heretofore  heen  met  with  rather  infrequently.  The  aer- 
ating tanks  are  10  to  50  or  ]icrhaps  25  ft.  deep  and  call 
for  pressures  of  5  to  13  H).  This  is  debatable  ground 
between  three  types  of  machine,  so  that  reciprocating 
compressors,  turbo-blowers  or  positive-pressure  blowers 
may  be  employed.  A  brief  discussion  of  the  character- 
istics of  each  type  will  enable  the  formulation  of  a  guide 
to  the  proper  choice  of  a  machine  for  any  given  set  of 
operating  conditions. 

Tlie  aim  of  compressor  manufacturers  is  to  compress 
isothernially — without  increase  of  air  temperature — biit 
that  result  is  only  imperfectly  attained.  For  the  small 
pressures  in\olved  in  sewage  aeration  there  are  not  great 
differences  between  adialiatic  and  isotliermal  working. 
But  if  the  air  speeds  are  low  and  the  pipe  runs  are  long, 
the  heat  of  compression  will  be  dissipated  and  a  nearly 
isothermal  volume  will  be  delivered. 

The  reciprocating  compressor  is  too  well  kno^vu  to  re- 
quire an  elaborate  explanation.  It  can  be  obtained  in 
a  great  variety  of  types,  though  in  general  it  is  designed 
to  operate  at  higher  pressures  tlian  that  called  for  by 
tlie  work  in  hand. 

The  piechanical  efficiency  of  these  compressors,  as  or- 
dinarily measured  by  comparing  the  work  done  in  the 
steam  and  air  cylinders,  is  usually  in  the  neighborhood 
of  85  to  90%.  The  higher  the  pressures  it  is  necessary 
to  employ  the  more  this  figure  will  be  reduced.  The 
older  types  of  compressors  are  less  efficient  than  the  later 
ones.  The  introduction  of  large  thin-plate  valves  has 
reduced  air  velocity  through  ports  and  cut  downi  the  heat- 
ing at  this  point.  The  higher  the  pressures  the  hotter 
are  the  cylinder  walls — even  with  good  cooling  systems — 
and  the  greater  is  the  reduction  of  air  taken  in  for  com- 
pression. Tests  on  plants  in  operation  show  that  such 
losses  in  compression  may  perhaps  be  25%  (besides  the 
10  or  15%  mechanical  losses  mentioned)  for  the  liigber 
pressures  used  in  aeration. 

The  first  cost  of  reciprocating  compressors  is  com- 
paratively high,  and  they  are  bidky  in  proportion  to 
their  output;  but  they  are  designed  in  great  variety, 
and  in  the  larger  sizes  are  direct-connected  to  steam, 
electric  or  oil-engine  drive.  They  may  be  had  in  any 
capacity  from  less  than  100  cu.ft.  per  min.  to  the  large 
blowing  engines  of  from  40,000  to  50,000  cu.ft.  per  min. 
High-speed  single-stage  machines  are  probably  best  fitted 
to  this  work. 


•Enprineer    of   ■Design,    .Sewerage    Commission,     Milv 


The  turbo-blower  is  a  comparatively  recent  develop- 
ment. It  is  substantially  a  turbine  ])unip.  The  pres- 
.sure  is  secured  l)y  imparting  a  higli  velocity  to  the  air, 
with  a  sulDsequent  transformation  of  the  velocity  head 
into  pressure  head.  Water  weighs  about  800  times  as 
much  as  air;  hence  to  secure  the  same  pressure  rise  per 
stage  with  a  blower  as  with  a  pump  the  velocity  would 
have  to  be  28  times  as  great.  In  consequence  the  ro- 
tative speeds  are  usually  carried  as  high  as  safety  will 
permit.  The  impeller  tips  are  sometimes  run  at  600  ft. 
per  sec,  when  as  much  as  3  to  4  lb.  pressiire  can  be  se- 
cured in  a  single  stage.  Ordinarily,  however,  21/^  lb.  is 
considered  the  limiting  i:)ressure  per  stage. 

These  blowers  are  well  adapted  to  handling  large  vol- 
\imes  of  air.  Being  high-speed  machines,  they  are  com- 
pact and  comparatively  inexpensive  for  their  capacity. 
The  larger  units  show  a  very  good  efficiency,  often  reach- 
ing 75%  :  but  the  efficiency  falls  off  with  tlie  size.  Driven 
by  direct-connected  steam  turbines,  excellent  overall  eco- 
nomies are  secured.  The  guaranteed  steam  consumption 
for  units  delivering  in  the  neighborhood  of  30,000  cu.ft. 
per  min.  is  as  low  as  151/^  lb.  of  steam  per  hour  per  air 
horsepower. 

The  steam-turbine-driven  units  have  a  very  flexible  de- 
livery, even  at  constant  pres.sure,  and  by  sliglitly  varying 
the  pressure  high  efficiencies  over  a  large  range  of  de- 
liveries can  be  obtained. 

A  comiDlete  line  of  turbo-blowers  direct-connected  tn 
high-speed  motors  and  delivering  from  2.000  to  40,000 
cu.ft.  per  min.  has  been  developed.  Variable  delivery  at 
constant  sjjeed  over  a  fair  range,  without  too  great  loss 
in  efficiency,  can  be  secured  l)y  throttling  the  discharge 
and  intake. 

Positive-pressure  blowers  operate  on  the  same  princi- 
ple as  a  rotary  pump.  Lobed  impellers  meshing  with 
each  other  in  a  manner  similar  to  the  teeth  of  a  gear 
revolve  within  a  casing,  sweeping  the  air  before  them. 
The  impellers  do  not  qiiite  touch  each  other  or  the  casing, 
and  there  are  consequently  clearance  spaces  through  whicli 
some  of  the  compressed  air  leaks  back.  With  well-made 
blowers  the  clearance  is  small  and  the  leakage  fairly  low. 

Tlie  amount  of  leakage  is  constant  so  far  as  the  speed 
of  the  blower  is  concerned,  but  varies  with  the  square  root 
of  the  pressure.  Hence  these  machines  become  less  effi- 
cient as  the  pressure  is  increased,  and  this  tends  to  limit 
their  use  generally  to  pressures  below  10  lb.  The  leak- 
age or  sliji  is  measured  by  the  number  of  revolutions  of 
the  blower  required  to  make  it  good.  Thus,  if  the  'slip 
is  100  r.p.m.  and  the  sjieed  of  the  machine  is  500,  the 
volumetric  efficiency  is  400  r.p.m.,  or  80%.  The  capac- 
ity of  the  machine  is  usually  stated  in  terms  of  the  dis- 
placement per  revolution  and  the  delivery  is  equal  to 
tlie  displacement  multiplied  liy  tlie  rotative  speed  minus 
the  slip.  Obviously  tlie  biglier  the  .speed,  the  better  is 
the  efficiency. 

The  losses  other  tliau  slijjpage  are  small.  Gears  are 
used  to  keep  tlie  impellers  iu  tlieir  proper  relation  to 
one  another  and  in  most  machines  drive  one  of  the  im- 
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pi'llers  and  thus  transmit,  one  hall'  of  the  |)o\ver.  Trob- 
ably  -■>  to  10%  -would  i-ovor  all  losses  outside  oi'  slippage. 

As  tlie  intake  port  is  xer^'  large,  the  air  is  not  heated 
on  entering  the  blower,  and  tlius  a  good  vohinictric  etli- 
eiency  is  assured.  Efficiencies  based  iipou  the  power  in- 
put range  from  60  to  8.3%. 

The  positive-pressure  blowers  are  comparatively  slow- 
speed  machines,  ranging  from  600  r.p.m.  in  the  small 
sizes  to  100  in  the  larger.  Wlien  driven  electrically  they 
must  be  either  belted  or  geared  for  connection  with 
standard-speed  motors.  The  larger  sizes  are  well  suited 
for  direct  connection  to  cross-compound  engines,  the 
cranks  lieing  fixed  upon  the  impeller  shaft.  As  the  speed 
of  these  machines  is  suitable,  they  can  be  direct-connected 
to  oil  engines  of  the  Diesel  type. 

The  most  important  single  consideration  governing  the 
choice  of  a  machine  is  the  volume  of  air  it  is  to  fur- 
nish. Probably  tlie  least  volume  that  will  be  employed 
in  practice  other  than  testing-statit)n  work  will  be  in  the 
neighborhood  of  1,000  cu.ft.  per  min.,  which  would  be 
ample  for  the  treatment  of  1,000,000  gal.  daily  in  tanks 
10  ft.  deep.  This  volume  at  a  pressure  of  5  lb.  could  best 
be  supplied  by  a  positive-pressure  blower  because  of  its 
low  first  cost  and  good  ecouomv  under  these  conditions. 
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Air  Pressure  in  Tubes,   Pounds  per  Square  Inch 

FIG.    1.      POWER  CONSUMED   BY  ROTARY   AND    PISTON 
AIR  COMPRESSORS 

From  Thorkelson's  "Air  Compression  and  Transmission 
Tests"  of  machines  of  1,500  cu.ft.  per  min.  capacity  operating- 
the  same  tubes  of  the  New  Yorli  postal  service. 

A  blower  of  this  type  and  caiiacity  should  have  an  effi- 
ciency of  70%,  and  Would  make  a  dependalile  unit  for 
ronstant  service. 

Where  conditions  favor  the  building  of  deeper  tanks, 
Ml  that  pressures  would  ri.se  above  8  or  10  lb.,  it  might 
allow  of  the  use  of  reciprocating  compressors.  Fig.  1 
gives  the  result  of  tests  of  the  respective  merits  of  posi- 
tive-jjressure  blowers  and  piston  compressors;  but  to  ob- 
tain the  true  relative  economy  of  the  two  types  there 
would  have  to  be  taken  into  consideration  capital  cost, 
depreciation  and  cost  of  attendance,  all  of  which  factors 
favor  the  positive-pressure  blower. 

There  is  another  feature  of  the  positive-pressure  blower 
Mdiich  might  outweigh  the  smaller  power  consumption 
of  the  piston  compressor.  The  most  ethcient  air  dis- 
tributors so  far  found  are  porous  tile.  The  pores  of  this 
tile  are  very  minute  and  consequently  may  be  readily 
clogged  with  foreign  matter,  such  as  heavy  oil,  especially 
if  gummy  and  dirty.  The  jiiston  compressor  must  of 
course  use  oil  in  the  air  cylinder,  and  there  is  some  dan- 
ger that  it  will  be  carried  over  to  the  tile  unless  it  is 
carefully  filtered  out.  The  positive-pressure  blower  re- 
fjuires  no  oil  in  the  air  cylinders,  as  the  moving  parts 


are  wiiboul  contact  nml  ilicrefore  deliver  an  oil-free  blasi 
at  all  linic.-. 

The  (ieid  o(  tlie  tiirljo-blower  begins  when  units  of 
5.000  (11. rt.  })er  min.  cajiacity  can  be  used.  Good  effi- 
ciencies can  then  l)e  obtained,  and  the  first  cost  will  prob- 
ably be  about  the  same  as  that  of  the  positive-pressure 
blowers,  bat  the  plant  will  be  much  more  compact  and 
perhaps  somewhat  lower  in  maintenance.  The  turbo- 
i)lower  has  the  .same  advantages  of  clean  blast  as  the  posi- 
tive-pressure blower. 

As  the  volume  of  air  required  increases,  the  ascendancy 
of  the  turbo-blower  becomes  pronounced.  Units  of  10,- 
000  to  20,000  cu.ft.  per  min.  capacity  are  considered  large 
in  positive-pressure  blowers  and  very  large  in  recipro- 
cating compressors,  while  turbo-blowers  of  more  than 
double  this  capacity  are  not  at  all  unusual.  When  the 
amount  of  air  used  taxes  the  capacity  of  the  largest  posi- 
tive-pressure blowers  the  field  is  virtually  clear  for  the 
turl)o-blower.s,  as  their  superior  economy  and  low  first 
cost  have  then  reached  very  favorable  figures. 

Considerations  of  pressure  and  volume  must  .sometimes 
gi\e  way  to  the  question  of  motive  power.  Electric  pow- 
er is  fairly  well  suited  to  positive-pressure  blowers  and 
piston  compressors  in  the  smaller  sizes,  but  in  the  larger 
sizes  (unless  expensive  gearing  is  employed)  transmis- 
sion losses  would  liegin  to  tell,  as  direct  connection  is 
not  feasible.  The  larger  sizes  are  especially  well  adapted 
for  direct  connection  with  reciprocating  steam  engines 
or  oil  engines  of  the  Diesel  type.  Turbo-blowers  of  any 
capacity  may  be  driven  efficiently  Ijy  direct-connected 
high-speed  motor*,  and  in  sizes  where  the  steam  turbine 
is  economical  a  direct-connected  steam-driven  unit  is  an 
admirable  installation  from  every  standpoint.  These 
blowers  are  not  suitable  for  direct  oil-engine  drive  in  any 
size,  as  the  rotative  speeds  are  too  far  apart.  There- 
fore where  oil  or  gas  engines  can  be  used  the  field  of 
the  other  two  types  is  extended  considerably,  as  the  ex- 
cellent economy  of  the  engines  will  offset  the  somewhat 
high  cost  and  allow  them  to  Compete. 

The  type  of  compressor  to  be  used  depends  to  some 
extent  ttpou  whether  a  variable  or  constant  delivery  is 
required.  It  is  by  no  means  yet  decided  whether  the 
amount  of  air  should  be  increased  when  the  peak  of  the 
sewage  flow  conies  along  or  whether  it  should  be  held 
constant.  Experiments  at  Milwaukee  so  far  go  to  show 
that  above  a  certain  minimum  limit  the  amount  of  air 
per  volume  of  sewage  can  be  varied  within  a  fairly  large 
range  without  deleterious  effects  upon  the  activity  of  the 
sludge,  provided  the  general  a\'erage  of  aeration  is  kept 
up.  If  it  is  possible  therefore  to  run  the  compressor 
at  some  constant  rate  of  delivery  throtighout  the  day, 
very  favorable  conditions  are  obtained  for  the  use  of  posi- 
tive-pressure blowers  driven  by  constant-speed  motors, 
especially  in  the  smaller  installation.s,  where  it  is  impor- 
tant to  reduce  the  cost  of  attendance  to  a  minimum. 

But  if  it  is  found  to  be  better  practice  to  make  the 
air  used  jier  volume  of  sewage  more  nearly  constant,  then 
the  blast  delivery  must  be  proportional  to  the  sewage 
flow.  In  this  case  the  turbo-blowers  will  have  a  great 
advantage  over  the  positive-pressure  blowers,  as  even  when 
run  by  constant-speed  motors  the  delivery  could  be  reg- 
ulated very  accurately,  either  by  throttling  or  by  in- 
creasing the  working  head  for  the  periods  of  low  flow. 
In  the  larger  steam-drixen  plants  the -turbo-blowers  would 
ajso  have  an  advantage,  as  the  delivery  of  the  imits  could 
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be  varied  wilhiia  wide  limits,  wilhoiit  serious  loss  of  effi- 
eiciiev. 

The  positive-pressure  blower  is  not  well  suited  to  a 
variable  delivery,  as  the  efficieiicj'  falls  off  with  the  speed 
and  makes  it  the  best  practice  to  throw  units  in  and 
out  of  service  to  follow  the  load.  This  necessitates  sjilit- 
ting  up  the  plant  into  a  number  of  units  and  results 
in  reduced  cfficieiu'v. 

The  diagram,  Fig.  2,  gives  about  the  economical  range 
for  the  three  types  of  blowers  if  the  delivery  is  to  bo 
nearly  constant,  though  stich  a  diagram  can  naturally 
be  only  appro.ximate. 

There  is  another  type  of  compressor,  which  has  so 
far  not  been  mentioned,  that  possesses  peculiar  interest 
in  sewage-purification  work — the  hydraulic  compressor, 
which  has  been  so  successfully  installed  in  some  mining 
districts. 

This  apparatus  uses  the  weight  of  falling  water  to  com- 
])ress  the  air  without  the  application  of  any  intervening 
machinery.     The  water  is  allowed  to  fall  through  a  shaft 
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Volume  of  Free  Aii"  in  Thousands 
Cu.  Ft  per  Minu+e 
FIG.    2.      FIELD    FOR    RECirROCATING   COMPRESSORS, 
TURBO-BLOWERS  AND   POSITIVE  BLOWERS 

and  in  doing  so  sucks  in  air  through  a  large  number 
of  .small  pipes  and  entrains  it  in  small  bubbles,  which  it 
carries  to  the  bottom  of  the  shaft.  After  descending  far 
enough  to  secure  the  required  pressure,  the  mixture  of 
air  and  water  is  allowed  to  flow  horizontally,  whereupon 
the  air  separates  out  and  fills  a  reservoir,  from  which  it 
is  drawn  as  needed.  Excellent  results  have  been  ob- 
tained with  several  installations,  notably  at  Victoria 
Mine,  llich.,  and  Cobalt,  Ont.  The  former  compresses 
36,000  cu.ft.  per  min.  to  128-lb.  pressure  with  an  efficiency 
as  high  as  83%.  This  remarkable  showing  is  explained 
in  part  by  the  fact  that  the  compression  is  absolutely 
isothermal,  the  water  absorbing  the  heat  as  rapidly  as 
it  is  generated. 

Perhaps  for  the  exceptional  plant,  where  a  considerable 
fall  of  sewage  is  available,  a  compressor  of  this  type 
could  probably  be  used  with  good  results.  At  the  same 
time  a  certain  element  of  uncertainty  exists  from  the 
jiossible  fouling  of  the  intake-head  pipes.  An  inexpen- 
sive trial  installation,  however,  would  show  to  what  degree 
this  might  be  serious  and  how  it  might  be  obviated. 

If  the  purification  can  be  accomplished  with  I/2  cu.ft. 
of  air  per  gallon  of  sewage,  as  some  of  the  ililwaukee 
results  indicate,  then  an  88-ft.  fall  would  furnish  all  the 
air  required  at  5-11),  pressure,  if  75%  cfTiciency  could  be 


obtained.  Probably  this  figure  w'ould  not  be  beyond  the 
reach  of  such  a  compressor,  even  though  the  pressure  used 
is  somewhat  low  for  the  best  results.  As  the  cost  of  the 
activated-sludge  process  lies  for  the  most  part  in  the  cost 
of  powder,  it  will  be  advisable  to  take  ad^'antage  of  any 
fall  that  would  furnish  even  part  of  the  air.  Probably 
an  available  fall  of  10  ft.  could  be  utilized. 
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Extensive  tests  of  appliances  for  preventing  smoke"  led 
to  the  erection  of  a  smokeless  roundhouse  in  1912  at  the 
Englewood  terminal  of  the  New  York  Central  lines  at 
Chicago.  This  house  contains  30  stalls,  in  which  from 
80  to  100  locomotives  are  handled  each  24  hr.  It  is 
situated  in  a  residence  district  and  near  an  amusement 
park.  Under  such  circumstances  it  was  difficult  for  the 
railway  company  to  obtain  permission  to  build  an  engine 
house. 

The  locom'otives  west  of  Buffalo  are  equijiped  with  two 
114-in.  blowers  connected  with  the  steam- jet  smoke  con- 
sumer. With  ordinary  care  there  is  no  excuse  for  smoke 
violation  after  steam  has  been  generated,  but  the  smoke 
consumer  is  of  very  little  assistance  in  building  a  new 
fire  in  a  cold  locomotive.  The  handling  of  smoke  due  to 
firing  up  the  engines  was  the  problem  that  confronted  the 
mechanical  officers  of  the  railway  in  1910.  At  that  time 
0.  il.  Foster,  Master  Mechanic,  conceived  the  idea  of 
forcing  the  smoke  by  means  of  a  fan  through  a  body  of 
water,  separating  the  unconsumed  carbon  from  the  gases 
and  permitting  the  latter  to  escape  through  a  high  stack. 
D.  R.  MacBain,  Superintendent  of  Motive  Power,  ap- 
proved the  plan,  and  a  small  plant  capable  of  taking 
care  of  one  locomotive  was  built  at  Elkhart,  Ind.  The 
results  were  such  that  a  larger  plant  was  built  at  Col- 
linwood,  Ohio,  to  take  care  of  several  locomotives,  and 
later  (1912)  the  Englewood  plant  was  constructed.  (De- 
scribed and  illustrated  iit  Engineering  News,  May  15, 
1913.) 

At  the  Englewood  roundhouse  is  a  concrete  tank  22x32 
ft.,  partitioned  into  three  basins.  Each  basin  is  lined 
with  dressed  lumber,  set  about  II/2  in-  from  the  concrete. 
The  space  between  the  concrete  and  the  lining  is  filled 
with  tar.  Wooden  pins,  instead  of  nails,  are  used  for 
fastening  the  lining,  to  resist  the  action  of  the  acids. 
Fig.  1  is  an  elevation  showing  the  general  arrangement 
of  the  apparatus. 

The  smoke  duct,  60  in.  in  diameter  at  the  center  and 
tapering  to  36  in.  at  the  ends,  which  extends  around 
the  house  just  under  the  roof  and  directly  above  the 
.smoke-stacks  of  the  locomotives,  is  of  "Transite."  Near 
the  center  of  the  house  an  elbow  connects  into  the  top 
of  the  60-in.  duct  and  leads  down  to  a  70-in.  steel-plate, 
double-inlet  fan,  capable  of  handling  68,000  cu.ft.  of 
500°  gases  per  minute,  at  a  total  static  pressure  of  14 
in.  at  fan  outlet  and  at  a  speed  oS  950  r.p.m.  The  fan 
is  belt-driven  by  a  300-hp.  motor.  A  smoke  duct  leads 
from  the  fan  to  each  of  the  three  concrete  basing,  the 


•Read  at  recent  Cincinnati  meeting  of  International  Asso- 
ciation for  the  Prevention  of  Smoke. 

tMaster  Mechanic,  Lalte  Shore  and  Michigan  Southern  Ry  , 
EIl<hart,  Ind. 


Xovt'iiiliur   1.  I  IMS 


ENCi  1  N  K  r.  i;  ING     NEWS 


907 


iiiiikT  a 
I'll  in  tlu 


-I't  (if  Ihrri, 
tank.     Tlu 
hoods   anil   tlu 


outlet  to  oarli  (hirt  cciniinf;-  (tireclly 
hoods  whose  lower  ends  are  sidjiiu-rir 
snK)ke  ducts  leadiiij;  from  the  fan 
staek  are  made  of  wood  pinned 
gether  with  pegs  instead  oL'  nails. 

An  8-in.  hole  is  provided  in  each  of  the 
partition  walls  to  in.sure  a  uniform  level 
of  water  in  the  three  hasins.  An  over- 
tlow  pipe  maintains  a  depth  of  II  in. 
of  water  and  prevents  tlie  solid  matter 
from  escaping  into  the  sewer.  A  114-in. 
high-pressure  steam  jet  is  located  in  each 
of  the  three  ducts,  close  to  the  concrete 
tank,  to  accelerate  and  thoroughly  mix 
the  gases  with  the  water  and  prevent 
them  passing  through  the  water  in  large 
l)ubbles. 

The  telescojjic  .lacks  not  in  use  have 
dampers  closed.  A  loeonuitive  with  a  lire 
has  a  jack  fitted  to  the  top  of  its  stack, 
with  the  dampers  opened.  In  starting 
new  fires  it  is  necessary  to  use  the  house 
blower  slightly,  to  assist  the  action  of  the 
fan,  esjieeially  at  extreme  ends  of  the 
house.  The  carbons  and  solids  are  sep- 
arated from  the  gases  by  repeated  w^ashings  and  rise  to 
the  top  of  the  water  in  the  tank  in  the  form  of  a  black, 
foamy  scum.  The  gases  pass  out  through  the  stack  as  a 
white  vapor.  In  handling  80  locomotives  per  2-4  hr., 
from  8  to  10  bhl.  of  carbon  are  obtained  from  the  smoke 
washer.  This  has  the  appearance  of  lampblack  and  is 
thoroughly  steam-dried  after  it  is  taken  from  the  smoke 
washer.  An  analysis  of  this  material  is  as  follows :  Mois- 
ture, 3.9%  :  carbon,  82.fi%;  sulphur,  S.^lTt  :  iron  oxide. 


H.'','  ;  silica,  1.89(  ;  calcium  oxide,  a  trace.  Tlie  sulphur 
and  sulphuric  acids  are  retained  in  the  water,  and  the 
gases   that  pass  out  through   the  stack  are   practically 


ELEV.\TION    OV   LOCOMOTIVE-SMOKE    WASHING   PLANT. 
ENGLEWOOD,   CHICAGO 


odorless.  The  smoke  department  of  the  City  of  Chicago 
and  the  near-by  residents  are  pleased  wth  the  results. 
It  is  estimated  that  the  cost  of  such  a  plant  would 
be  from  $15,000  to  $18,000  where  the  property  conditions 
are  favorable.  The  Englewood  plant  being  partly  ex- 
perimental, its  cost  was  somewhat  greater.  The  cost  of 
operation  of  this  plant  is  about  as  follows : 


Water,    18,255   gal.   at   7c.    per  M 

Coal.   10.86  tons  at  $1.75  per  ton 

Electricity,    3,360    kw.-hr.    at    $0.0129. 


$1.28 

19.00 

43.34 

Total    $63.62 

The  saving  from  using  washer,  per  day  of  24  hr.   is 
i  follows : 


..      $40.80 

7.11 

Reduced  electrical 

cost  due  to  sliding-scale  rate.... 

8.52 

Total    

..      $56.43 

FIG.    2.      EXTERIOR   VIEW    OF   ENGLEWOOD    WASHER 


This  makes  the  net  cost  of  operating  the  washer  $7.19 
per  day  of  24  hr.  It  is  expected  that  we  shall  be  able 
to  find  a  profitable  use  for  the  lampblack  reclaimed. 

In  firing  up  locomotives  at  an  ordinary  engine  house 
in  a  closely  regulated  smoke-abatement  territory,  it  is 
necessary  to  operate  the  blower  and  smoke  consumer  on 
the  engine.  Their  action  increases  the  draft,  which  in- 
creases the  coal  consumption.  The  blower,  steam  jet 
and  smoke  consumer  are  also  using  a  large  amount  of 
steam,  which  means  increased  consumption  of  water  and 
fuel.  AVe  have  found  at  Englewood  that  where  the  fires 
are  properly  started  the  draft  from  the  fan  is  sufficient 
to  draw  off  the  gases  from  the  locomotive  ^athout  re- 
sorting to  the  blower.  This  means  a  decided  reduction 
in  the  amount  of  water  and  fuel  itsed. 

Experience  has  demonstrated  that  the  acids  will  eat 
out  concrete  and  metals  very  rapidly.  "Transite"  (as- 
bestos lumber)  for  the  smoke  ducts  appears  to  be  very 
satisfactory.  A  wood  lining,  fastened  with  wooden  pegs 
and  the  entire  surface  coated  with  tar,  has  given  good 
service  where  acids  and  water  are  to  be  resisted.  This 
smoke  washer  is  operated  under  patents  controlled  by  the 
American  Smoke  Washing  Co.,  S.  K.  Dickerson,  5120 
Greenwood  Ave.,  Chicago,  111.,  secretary. 
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The  past  moiitli  saw  the  coiiiiik'tioii  of  tlie  North  Side 
Point  Bridge  over  tlie  Alleglieny  liiver  at  rittshurgh, 
Penn.,  after  one  of  the  longest  construction  periods  on 
record  for  a  bridge  of  its  size.  It  takes  the  place  of 
an  old  toll  bridge,  which  was  removed  after  being  de- 
clared an  obstruction.  The  chief  delaj'  in  getting  the 
new  bridge  was  caused  Ky  failure  to  agree  on  the  ap- 
proaches until  well  after  the  main  river  spans  were 
eonipleted. 

The  total  eoiisti'iictidii  jiei-idd  w  iis  fi/o  yi'.,  as  shown  by 
the  following  dates : 

Substructure ]  -tta'-teiK  . Apr       5     11)11 

I  Completed Sept.     a,    1912 

Steel  sn.ins  J  Started July    23,   1912 

'  {completed Nov.      5,   1913 

Aiiiiro-ifhes  (  Started Jan.       9.   1914 

Appioacnes ^  Completed Oct.       1,    1915 

The  concrete  deck  covering  and  paving  wore  done  in 
the  period  of  approach  construction,  though  let  as  a  sep- 
arate contract. 

The  Dravo  Contracting  Co.,  of  Pittsburgh,  built  the 
substructure,  the  American  Bridge  Co.  the  two  5;?l-i't. 
steel  spans,  and  Booth  &  Flinn  the  approaches.  The  lat- 
ter firm  also  took  the  paving  contract.  The  City  of 
Pitti^burgh  acted  through  N.  S.  Sprague,  Superintend- 
ent, Bureau  of  Engineering,  and  T.  J.  Wilkerson,  Divi- 
sion Engineer  of  Bridues. 


Has  He'w  DirectOB^® 

Governor  Brumbaugh  of  I'enn.sylvauia  has  appointed 
a  new  Lake  Erie  and  Ohio  Eiver  canal  board  to  replace 
the  old  board  which  went  out  of  existence  last  May  after 
reporting  on  the  prospects  and  design  of  a  canal  to  con- 
nect the  Pittsburgh  district  with  Lake  Erie.  The  new 
board  is  composed  of  W.  N.  Stevenson,  W.  V.  Follansbee, 
T.  P.  Sloan,  David  Jameson,  H.  C.  Ogden  and  A.  E. 
Adams,  all  bankers  or  "business  men.'"  The  secretary  of 
one  of  the  associations  booming  the  proposed  canal  in 
an  interview  said : 

These  appointees  are  eminently  satisfactory  to  all  the 
members  of  our  association  in  35  counties  in  western  Pennsyl- 
vania, Ohio  and  West  Virginia.  I  see  in  them  a  guarantee 
of  the  early  construction  of  the  great  waterway.  The  board's 
Hist  duty  will  be  to  complete  the  estimates  of  cost  made  by 
the  last  board,  which  will  probably  take  a  couple  of  months. 

When  this  report  has  been  prepared  the  canal  association 
will  hold  a  big  convention  in  Pittsburgh  of  those  interested 
in  the  project.  This  will  probably  be  held  early  in  January 
and,  at  it  the  time  for  holding  the  bond  elections  and  the 
amount  of  mone.v  to  be  asked  f4om  each  county  will  be  de- 
cided. The  lirst  of  these  elections  will  probably  take  place  next 
spring,  and  should  they  prove  successful  the  canal  board  will 
probably  start  the  actual  construction  of  the  canal  next   fall. 

The  waterway  can  be  built  in  5  or  6  yr.,  making  allowances 
tor  legal  delays,  though  the  actual  work  would  consume  only 
3  yr.  The  canal  ought  to  be  in  operations  in  1921  or  1922. 
.\t  that  time  the  Ohio  River  will  be  deepened  to  Cairo  and  with 
the  Erie  Canal  open  in  New  York  we  will  be  able  to  reach  27 
states   and   Canada   by   water   tran-spoitatiim. 


Xr)RTH    SIDE    POINT    BRIDGE,    PITTSBURGH,    SEEN  LOOKING  NORTH   FROM  MT.    WAHHINGTdX:   SOUTH  SIDE 

POINT   PRIDGE   AT   LEFT 
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©£=■  s  J^ry  If  BEticals  cusiUfls® 
©if  Stmlb'^i^siS^  C®EIlsi.ps© 

The  coruuor's  jury  which  has  beeu  imestigatiiig  the 
collapse  of  the  Seventh  Ave.  subwaj'  excavation  at  Xew 
York  City  on  Sept.  23  has  arrived  at  the  following- 
verdict  : 

We  find  that  the  said  John  W.  O'Rouike  came  to  his 
death  on  the  22d  day  of  September  in  the  subway  excavation 
at  7th  Ave.  and  24th  St.  by  a  fracture  of  the  skull  and  frac- 
tures of  the  ribs:  that  death  was  due  primarily  to  an  exces- 
sive blast  at  the  northeast  heading  of  the  excavation;  that, 
while  due  care  was  not  exercised  in  estimating  the  amount 
of  explosive  to  be  used  in  this  particular  blast,  the  evidence 
submitted  does  not  show  criminal  negligence;  that  the 
Bureau  of  Combustibles,  Fire  Department,  City  of  Xew  York, 
which  has  control  of  all  blasting  operations,  is  hereby 
severely  censured  for  not  carrying  out,  throuph  its  inspec- 
tors, the  powers  assigned  to  it  by  the  Code  of  Ordinances. 

We  recommend  that  at  the  time  of  blasting  in  the  subways 
of  Greater  New  York  no  traffic  of  any  kind  be  allowed  over 
any  part  of  temporary  structures.  We  further  recommend 
that  the  Public  Service  Commission  shall  designate  the  maxi- 
mum distance  to  which  temporary  work  shall  precede  the 
permanent  structure.  The  jury,  in  deploring  this  accident, 
expresses  the  hope  that  it  will  serve  to  Impress  on  all  con- 
tractors and  the  Public  Service  Commission  the  necessity 
for  the  utmost  caution  and  care,  both  in  operation  and  inspect- 
ing of  all  subway  work. 

It  is  reported  that  the  district  attoruej^'s  office  is  in- 
vestigating the  ai-cident  wi.th  a  view  to  possible  criminal 
proceedings.  This,  however,  completes  the  official  in- 
quiries into  the  September  subway  collapses.  No  cor- 
oner's inquest  has  l)een  held  as  yet  nn  the  Broadwav  ac- 
cident. 


5S©5rW©ll? 


_  .atrmi© 

A  700,000,000-gal.  reservoir  formed  liy  hvo  1.300-ft. 
earth  dams  was  p\it  under  construction  for  the  City  of 
Fitehburg,  Mass.,  on  Apr.  15,  1915,  and  completed  Xov. 
1,  1915,  eight  months  ahead  of  the  contract  time. 

The  two  dams  are  rolled  earth  emhankmeuts,  each 
with  a  concrete  heart-wall  and  a  spillway.  Quicksand 
at  the  north  dam  made  it  necessarj-  to  excavate  from 
30  to  36  ft.  to  secure  a  good  foundation.  Hardpan  and 
boulders  were  encountered  at  the  south  dam. 

Good  emhanknient  material  was  found  only  one-half 
mile  distant.  It  was  loaded  into  side-dump  cars  by 
steam  shovels,  hauled  over  a  uarrow-gage  railway,  dumped 
into  hoppers,  reloaded  into  wagons  (see  view)   and  rolled 


witli  steam  rollers.  Sand  and  boulders  for  cru.'jhed  .stone 
for  the  concrete  heart-wall  were  found  on  the  reservoir 
site.  Building  the  heart-wall  preceded  and  paving  the 
upper  slope  followed  the  placing  of  the  embankment. 
The  top  and  downstream  slope  of  each  dam  will  be 
covered  with  top  soil  and  seeded  with  grass  and  rye,  the 
latter  for  temporary  protection  of  the  young  grass.  Part 
of  the  reservoir  site  was  heavilj^  wooded,  requiring  con- 
siderable cleaning  and  grubbing.  The  construction  of 
lyo  mi.  of  new  highway  was  necessary. 

The  reservoir  was  built  for  the  Board  of  AVater  Com- 
missioners of  Fitehburg  by  the  E.  W.  Foley  Contracting 
Corporation,  71  AYall  St.,  New  York  City,  under  the 
direction  of  Ernest  E.  Lothrop,  Cit}-  Engineer  of  Fiteh- 
burg, and  J.  D.  Savage.  Eesident  Engineer.  Metcalf  «S: 
Eddy,  Boston,  ilass.,  were  the  Construction  Engineers. 
H.  ~Sl.  Clifford,  of  the  contractors.  .'<u])])lied  the  informa- 
tion here  sjiven. 


at  FlhiflEa.dleflplhJss. 

A  tentati\e  program  has  lieen  issued  by  M.  L.  Cook, 
Acting  Director  of  the  Utilities  Bureau,  Philadelpliia,  for 
a  conference  on  valuation  of  public  utilities  to  be  held 
in  Philadelphia  Nov.  10,  11  and  12.  (This  bureau  was 
organized  a  year  ago  to  help  cities  ia  the  study  of 
titility  problems  and  in  the  adequate  presentation  of  the 
municipal    side    of    regulation    cases,    etc.) 

All  sessions  will  be  held  in  the  roof  garden  of  the  Adel- 
phia  Hotel.  The  following  general  topics  are  announced 
for  the  several  sessions: 

Eeproduction  theory,  original  cost,  franchise  values, 
valuing  land,  depreciation,  going  value,  valuation  and 
the  future  in  utilities.  Among  the  many  engineers, 
utilit}'  commissioners  and  other  speakers  announced  are: 
Hammond  V.  Hayes  and  Leonard  iletcalf,  Boston;  John 
E.  Freeman,  Providence ;  H.  P.  Gillette,  Milo  K.  Maltbie 
and  Delos  F.  Wilcox,  New  York  City;  il.  L.  Cooke. 
Philadelphia ;  ilorris  Knowles,  Pittsburgh ;  C.  A.  Prouty, 
Washington  ;  E.  H.  Wlielteu,  Newton  D.  Baker,  Cleve- 
land; C.  E.  Merriam,  E.  W.  Bemis,  Chic-ago:  Halford 
Erickson,  Madison,  Wis.;  J.  E.  Allison,  St.  Louis;  Clif- 
ford Thorne,  Des  Moines;  and  Jolm  M.  Eshleman.  Cal- 
ifornia. A  full  program  mav  be'  obtained  frmn  M.  1,. 
Cooke.  City  Hall.  Philadelphia. 
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Among  the  election  issues  on  Nov.  2  of  interest  to 
engineers  the  general  constitutional  amendments  in  New 
York  were  overwhelmingly  defeated,  the  $27,000,000 
New  York  Barge  Canal  bond  issue  was  still  in  doubt 
at  time  of  going  to  press,  a  beginning  in  state  owner- 
ship of  sources  of  public  water-supply  in  New  Jersey 
was  defeated,  most  of  the  large  municipal  program  at 
Cleveland  was  approved,  and  street-railway  purchases  at 
Cleveland  and  at  Detroit  were  voted  down.  A  few  particu- 
lars regarding  these  and  some  other  issues  follow : 

The  majority  against  the  New  York  constitutional 
amendments  was  estimated  at  375,000,  on  early  returns. 
The  defeat  was  general,  regardless  of  party  or  geograph- 
ical location. 

Cleveland's  great  program  of  city  improvements  came 
throTigh  successfully  for  the  major  part.  All  the  rail- 
way projects  were  carried,  but  the  proposal  to  purchase 
the  street  railways  was  defeated.  Specifically  the  voting 
resulted  as  follows:  Carried:  Union  Station  proposal, 
clearing  the  way  for  immediate  construction  of  the  new 
Lake  Shore  station ;  Cleveland  &  Youngstown  R.R.  fran- 
chise, for  a  freight  terminal  and  downtown  passenger 
station;  Cleveland,  Akron  &  Canton  Terminal  Ey.  fran- 
chise, for  East  oath  St.  subway;  bond  issue  $1,000,000 
for  city's  share  in  grade-crossing  abolition;  bond  issue 
$1,000,000  for  new  schools ;  $2,000,000  to  carry  on  sew- 
age-disposal construction  already  under  way;  charter 
amendment  fixing  minimum  daily  wage  of  $2.50  on  muni- 
cipal work.  Defeated:  Proposal  that  city  purchase  the 
street-railway  property  from  the  Cleveland  Ry.  Co. ;  bond 
issue  $100,000  for  public-comfort  stations ;  bond  issue 
$300,000  for  opening  up  Carnegie  Ave.  extension;  bond 
issue  $1,500,000  for  deficiencies. 

Municipal  purchase  of  the  privately  owned  Detroit 
United  Railway  was  voted  down.  Of  the  total  vote  of 
68,231  only  32,628  voted  for  purchase,  or  8,278  less  than 
the  three-fifths  needed  to  carry  the  proposition.  The 
purchase  has  long  been  a  local  issue  and  the  campaign 
was  a  bitter  one. 

New  Jersey  voted  against  a  $1,000,000  bond  issue  to 
enable  the  State  Water-Supply  Commission  to  buy  the 
"Wliarton  tract"  in  South  Jersey  for  use  in  developing  an 
underground  water-supply.  This  tract  was  originally 
acquired  by  a  promoter  of  one  of  the  many  schemes  to 
supply  water  to  Philadelphia  before  that  city  finally  de- 
cided to  filter  water  from  the  Schuylkill  and  Delaware 
rivers. 

Commission  government  was  voted  on  in  a  number  of 
cities.  Salem,  Mass.,  under  a  system  peculiar  to  the  Bay 
State,  having  tried  the  commission  plan  for  two  j-ears, 
voted  on  its  continuance  as  against  a  change.  The  vote 
stood  3,122  to  2,677  for  changing  to  a  mayor  and  11 
aldermen,  the  mayor  to  have  large  if  not  absolute  veto 
power.  The  commission  plan  was  adopted  in  Bridgeport, 
Conn.,  and  Watertown,  N.  Y.,  while  Buffalo,  Newburg 
and  Niagara  Falls,  N.  Y.,  elected  commissioners  for  the 
first  time  under  the  commission  plan.  A  city  manager 
will  be  chosen  by  the  Niagara  Falls  Commission;  also 
by  a  commission  at  Ashtabula,  Ohio,  the  latter  elected 
under  the  Hare  proportional  representation  plan. 

95 
A  Bottine  CoUlHion  on  Oct.  19  between  a  passenger  train 
and  a  freight  train  on  the  Chicago,  Rock  Island  &  Pacific  Ry. 
at    Agawam,    Olcla.,    caused    the    death    of    seven    persons    and 
probably  fatal  injuries  to  two  or  three  others. 


Over  2,300  Lin. Ft.  ol  Snowsheds  on  the  Southern  Pacific 
R.R.,  at  Summit.  Calif.,  were  destroyed  by  fire  on  Oct.  17.  The 
.Summit  railroad  station,  a  reinforced-concrete  structure,  was 
slightly  damaged.  Through  trains  were  delayed  several  hours 
while  temporary  tracks  were  laid  around  the  burning  sheds. 

A  Small  Grain  Elevator  Tilted  by  rotting  or  settlement  of 
its  timber  suports  on  one  side,  at  Starbuck,  Man.,  Canada,  on 
C)ct.  22,  1915.  The  first  signs  of  yielding  were  noticed  4  or  o 
hr.  before  the  building  fell  off  its  foundation  and  came  to 
bearing  on  the  ground  several  feet  to  one  side  of  its  original 
position  and   out  of  plumb. 

An  Kartli   Slide  on  the  Panama  R.R.,   about  2   mi.  north  of 

Pedro  Miguel,  on  Oct.  31.  temporarily  buried  about  200  ft. 
of  track  and  closed  the  road  to  traffic  during  one  of  its  most 
congested  periods.  The  slide  is  supposed  to  have  been  caused 
by  unusually  lieavy  rains  and  is  particularly  unfortunate  at 
this  time  wlien  the  canal  is  closed  to  all  traffic. 

A  Fire  in  a  Brielc  School  Building  at  Peabody,  Mass.,  on 
Oct.  23  resulted  in  the  death  of  21  children.  There  were  600 
children  in  the  school  when  the  fire  w-as  discovered.  It  is 
stated  that  every  requirement  of  the  law  in  the  way  of  build- 
ing construction  and  fire  pi'Otection  had  been  complied  with 
and  that  the  loss  of  life  was  caused  "by  the  unfortunate  place 
in  which  the  fire  started  under  the  main  stairway  and  to  the 
accidental  blocking  of  the  main  exit."  The  building  was  of 
brick  exterior,  "with  wood  floors  and  partitions,  and  the  fire 
is  said  to  have  swept  through  the  three  stories  in  5  min. 
There  were  no  fire  escapes  on   the  building. 

The  Serantun-Hal^Ntead  Cnt-off  of  the  Delaw*are,  Lacka- 
wanna &  Western  R.R.  will  be  opened  for  passenger  trafiic 
on  Nov.  7.  This  line  revision,  described  in  "Engineering 
News,"  of  Aug.  29,  1913,  p.  410,  is  a  relocation  between  Clarks 
Summit.  7  mi.  west  of  Scranton,  and  Hallstead,  41  mi.  farther 
west,  at  the  summit  of  the  division.  While  reducing  the 
mileage  only  3  mi.,  the  betterment  of  line  and  grade  is  most 
marked.  Construction  was  very  heavy,  particularly  in  cut 
and  fill  and  in  the  erection  of  the  two  record-breaking  con- 
crete  bridges   at   Tunkhannock   and   Martin's   Creek, 


Mr.  R.  H.  Pinkham,  Assistant  Supervisor  of  the  Pennsyl- 
vania R.R.  at  Derry,  Penn.,  has  been  promoted  to  be  Divi- 
sion  Engineer   of  the  Renovo  division. 

Mr,  J.  K.  Sherman,  Assistant  Engineer  of  the  Pittsburgh 
division  of  the  Pennsylvania  R.R.,  has  been  promoted  to  be 
Division  Engineer  of  the  Zanesville  division. 

Mr.  J.  F.  Twamley  has  been  elected  Second  Vice-President 
and  a  Member  of  the  Board  of  the  Bath  Portland  Cement  Co. 
His  headquarters  will  be  at  11S2  Broadway,  New  York  City. 

Mr.  V.  D.  Allen.  Building  Commissioner  of  the  City  of 
Cleveland.  Ohio,  has  tendered  his  resignation,  to  take  effect 
Jan.  1,  1916.  Mr.  Allen,  it  is  stated,  will  go  into  private  busi- 
ness. 

Mr.  Arthur  Hastings,  recently  connected  with  the  Franklin 
Steel  Works.  Franklin,  Penn.,  has  entered  the  employ  of  the 
Turner  Construction  Co.  as  .\ssistant  Engineer  in  the  com- 
pany's Buffalo,  N.  T.,  oflice. 

Mr.  R.  G.  Jones,  Assistant  Engineer  of  the  Northern  divi- 
sion of  the  Grand  Rapids  &  Indiana  Ry.  at  Grand  Rapids. 
Iowa,  has  been  promoted  to  be  Division  Engineer  of  the 
Southern  division  at  Fort  Wayne,   Ind. 

Mr.  James  Cole  Roberts.  M.  Am.  Inst.  M.  E.,  of  the  United 
States  Bureau  of  Mines,  Denver,  Colo.,  has  been  elected  to  the 
Joseph  Austin  Holmes  Professorship  of  Safety  and  Efficiency 
Engineering  at  the  Colorado  State  School  of  Mines,  Golden, 
Colo. 

Mr.  D.  W.  Cole,  M.  Am.  Soc.  C.  E.,  Project  Manager  of  the 
United  States  Reclamation  Service,  Fallon,  Nev.,  has  been 
granted  leave  of  absence — the  first  in  six  years.  A  recent 
report  in  another  publication,  that  Mr.  Cole  has  resigned,  was 
in   error. 

Dr.  Charles  P.  Steinmetz.  Past  President  of  the  American 
Institute  of  Electrical  Engineers  and  Chief  Consulting  Engi- 
neer of  the  General  Electric  Co.,  has  been  elected  President  of 
the  Common  Council  of  the  City  of  Schenectady,  N.  T.,  on  the 
Socialist  ticket. 

Mr.  F.  C.  French,  M.  Am.  Soc.  C.  E.,  formerly  Designing 
Engineer  of  the  Anaconda  Copper  Mining  Co.,  Anaconda, 
Mont.,  has  become  Construction  Engineer  on  the  remodeling 
and  enlargement  of  the  plant  of  the  Beaston  Copper  Co.  at 
Latouche,   Alaska. 
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Mr.  William  Goldsmith,  Assoc.  M.  Am.  Soc.  C.  E..  has  re- 
signed as  Superintendent  of  the  municipal  asphalt  plant  of 
the  BorouKh  of  Manhattan,  New  Yorlt  City,  to  accept  a  po- 
sition as  KuKineer  in  Charse  of  Construction  of  tho  New 
Hampton    Farms    Reformatory. 

Mr.  Malcolm  Lewis,  at  present  connected  with  the  Lederle 
Laboratories,  New  Yorl{  City,  and  a  Kradu.ate  of  tlie  Massa- 
chusetts Institute  of  Teohnolosry,  has  been  appointed  Sanitary 
Inspector  of  the  Montclair,  N.  J..  Board  of  Health,  to  succeed 
Lewis  O.  Taynton,  who  recently  resigned.  Last  year  Mr. 
Lewis  was  an  assistant  instructor  in  biolORy  at  Kutgers  Col- 
lege. 

Mr.  L.  E.  Yost,  formerly  Superintendent  of  the  openheartli 
and  bloominR-mill  departments  of  the  Upson  Nut  Co.,  Cleve- 
land. Ohio,  has  been  appointed  to  a  similar  position  at  the 
new  plant  of  Corrigan,  McKinney  &  Co.,  of  the  same  city.  Ho 
will  be  succeeded  by  Mr.  K.  B.  Bostwiclt,  Superintendent  of 
openhearth  department  No.  3  of  the  Homestead,  Penn.,  works 
of  the  Carnegie  Steel  Co. 

Mr.  Luciana  Selmi,  formerly  Chief  Chemist  and  Metal- 
lurgist of  tho  Otis  Steel  Co.,  has  become  associated  with  Cor- 
rigan, McKinney  &  Co.,  Cleveland,  Ohio,  in  charge  of  tlie  new 
chemical  and  physical  laboratories  ijeing  built  at  the  com- 
pany's plant  in  connection  with  the  construction  of  additional 
steel  mills.  He  is  succeeded  at  the  Otis  plant  by  Mr.  Franlt  B. 
Poto,  recently  connected  with  the  Toungstown,  Oliio,  Sheet 
and  Tube  Co.  and  formerly  for  ten  years  Chief  Chemist  of  the 
Buclceye    Steel    Co.,    Columbus,    Ohio. 

Mr.  Edward  M.  Boggs,  M.  Am.  Soc.  C.  E.,  Chief  Engineer 
of  Doclis  and  Wharves  of  the  San  Francisco  and  Oaltland, 
Calif.,  Terminal  railways,  has  been  appointed  Chief  Engi- 
neer of  the  Department  of  Way  and  Structures,  with  head- 
quarters at  the  General  Office  Building  of  the  company.  Mr. 
Boggs  succeeds  Mr.  George  H.  Binkley,  M.  Am.  Soc.  C.  E.  Mr. 
A.  W.  Macpherson  has  been  appointed  Assistant  Chief  Engi- 
neer with  the  same  headquarters.  The  departnients  known  as 
the  Maintenance-of-Way  and  Structures  and  Docks  and 
Wharves  have  been  consolidated  and  will  hereafter  be  known 
as  the  Department  of  Way  and  Structures. 

Mr.  Henry  Latimer  Collier,  for  several  years  past  Consult- 
ing Engineer  of  the  Yellow  Pine  Manufacturers'  Association 
at  St.  Louis,  Mo.,  has  opened  an  office  as  a  consulting  and 
constructing  engineer  in  the  Candler  Building,  Atlanta,  Ga. 
Mr.  Collier  was  graduated  from  the  University  of  Georgia  in 
1S72.  For  10  yr.  he  served  as  Commissioner  of  Public  Works 
of  Atlanta  and  for  five  years  was  connected  with  the  United 
States  Department  of  tlie  Interior  as  a  member  of  the  College 
of  Examiners  of  Surveys.  He  will  specialize  in  street  and  high- 
way pavements  and  reinforced-concrete  construction  and  the 
location  of  disputed  land  lines  and  boundaries. 

Mr.  Louis  K.  Rourke.  M.  Am.  Soc.  C.  E.,  recently  Commis- 
sioner of  Public  Works  of  Boston  and  formerly  Assistant 
Division  Engineer  of  the  Central  Division  of  the  Panama 
Canal,  and  Mr.  Edward  C.  Sherman,  M.  Am.  Soc.  C.  E.,  Consult- 
ing Engineer,  formerly  Division  Engineer  on  the  Charles  River 
Dam  and  Lock  at  Boston  and  later  Designing  Engineer  on  the 
Panama  Canal,  have  formed  a  partnership  under  the  firm 
name  of  Rourke  &  Sherman,  with  offices  at  6  Beacon  St.,  Bos- 
ton, Mass.  They  will  specialize  in  the  organization,  design, 
construction  and  operation  of  public  works,  including  river 
and  harbor  improvements,  refuse  disposal,  water-supply,  sew- 
erage and  pavements,  railroad  work,  and  on  Spanish-Amer- 
ican projects. 


Zenas  N.  Vaughn,  a  civil  engineer  well  known  in  Idaho 
through  his  connection  with  much  of  tlie  irrigation  develop- 
ment in  that  state,  died  recently  at  his  home  in  Boise  from  in- 
juries received  in  a  runaway  accident  on  a  mountain  road. 
Mr.  Vaughn  was  recently  engaged  in  the  construction  of  the 
Crane  Creek  Irrigation,  Land  and  Power  Co.'s  system  near 
Weiser,  Idaho. 

Thomas  Francis  Cheyney,  a  young  mining  engineer,  a 
graduate  of  the  Case  School  of  Applied  Science,  disappeared 
on  Aug.  23  from  a  mining  camp  where  he  was  employed  in 
the  Cobalt  silver  mining  district.  No  trace  was  found  of 
him  until  a  few  days  ago,  when  his  brother,  Carl  A.  Cheyney, 
of  Cleveland,  received  word  that  the  body  had  been  found 
on  a  lonely  trail  in  the  Cobalt  region,  although  no  details 
as  to  the  manner  of  his  death  were  given  in  the  message.  Mr. 
Cheyney   was   2S   years   of  age. 

Olaf  Ridley  Pihl,  M.  Am.  Soc.  C.  E.,  senior  member  of  the 
engineering  firm   of  Pihl   &  Miller,  of  Pittsburgh,   Penn.,  died 


suddenly  from  heart  disease  on  Oct.  14,  at  the  Allegheny 
General  Hospital.  He  was  born  in  Norway  and  came  to  the 
United  States  in  ISSO.  Ten  years  later  he  became  associated 
with  the  late  William  H.  Kennedy,  M.  Am.  Soc.  C.  E.,  in  the 
Oregon  Railroad  and  Navlgiition  Co.,  at  Portland,  Ore.,  serving 
there  and  later  at  Buffalo,  N.  Y.,  as  United  States  Assistant 
Engineer.  He  was  connected  with  the  Pan-American  Exposi- 
tion,  and    in    1902    went    to    Pittsliurgh. 


COMING   MEETINGS 

THIRD    ANNUAL    PENNSYLVANIA    WELFARE    AND    EFFI- 
CIENCY CONFERENCE. 
Nov.    Ifi-IB.      Conference    in    Philadelphia. 
NATIONAL  MUNICIPAL  LEAGUE. 

Nov.    17-l!l.      Annual    convention,    Dayton,    Ohio.      Secretary, 
Clinton    Rogers    Woodruff,    705    North    American    Building, 
Philadelphi.a. 
OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL     AND 
STEAM   ENGINEERS. 
Nov.  18-19.     Annual  meeting  at  Zanesville,  Ohio.     Secretary, 
F.    E.   Sanborn,    Columbus,    Ohio. 
AMERICAN   INSTITUTE  OF  ARCHITECT!?. 

Dec.   1-3.     Annual  convention   in  Washington,    D.   C.      Execu- 
tive   Secretary.    E.    C.    Kempe,    The    Octagon,    Washington. 
AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Dec.   10  and   11.     Convention   in   Chicago.     Secretary,  Arthur 
Kneisel,   29  South  La  Salle  St..  Chicago. 
ASSOCIATION  OF  AMERICAN  PORTLAND  CEMENT   MANU- 
FACTURERS. 
Dec.  13-15.     Annual  meeting  in  New  York.     Secretary,  Percy 
H.   Wilson,   Bellevue   Court  Bldg.,   Philadelphia,   Penn. 
SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS. 
Dec.  27-Jan.   S.      Washington,   D.   C. 

American  Highway  Association — The  following  officers 
have  been  nominated  for  1916:  President.  Fairfax  Harrison; 
vice-president,  Logan  Waller  Page;  treasurer,  Hon.  John 
Burke;  directors,  W.  T.  Beatty,  George  W.  Cooley,  Clarence  A. 
Kenyon,  James  H.  MacDonald,  E.  J.  Mehren,  Dr.  Joseph  Hyde 
Pratt   and   Henry   G.    Shirley. 

AmeHean  Road  Builders*  Association — At  a  meeting  of  the 
directors  of  tlie  association  held  in  New  York  City,  Oct.  22,  it 
was  unanimously  resolved  not  to  participate  in  a  proposed  In- 
ternational Road  Congress  to  be  held  in  Worcester.  Mass.,  Dec. 
14  to  17,  1915.  It  was  also  unanimously  voted  at  this  meeting 
to  hold  the  next  convention  and  exhibition  during  the  month 
of  either  January  or  February  next,  the  exact  time  and  place 
to  be  left  to  the  executive  committee.  It  is  e-xpected  that  a 
decision  will  be  reached  within  the  next  few  days.  Cleveland, 
Ohio  and  Pittsburgh,  Penn.,  are  the  two  cities  whose  relative 
facilities  are  now  being  considered  by  the  committee.  The 
decision  to  hold  the  annual  good-roads  show  in  connection 
with  the  convention  was  made  owing  to  what  seems  to  be  a 
very  general  demand  for  it  from  manufacturers. 

Tliird  Pennsylvania  "Welfare,  Efficiency  and  Engineering: 
Conference — The  conference  this  year,  Nov.  16-19,  will  be  of 
greater  scope  than  those  of  the  preceding  years.  Among  the 
men  who  will  preside  are  Dr.  John  Price  Jackson,  Commis- 
sioner of  Labor  and  Industry;  Robert  J.  Cunningham,  State 
Highway  Commissioner;  Dr.  F.  Herbert  Snow,  Chief,  Bureau 
of  Engineering,  Public  Service  Commission,  and  Farley  Gan- 
nett, President,  Engineers'  Society  of  Pennsylvania.  The  pro- 
gram includes  many  subjects  of  general  interest,  such  as  city 
planning,  fire  prevention,  water-supply,  highways  and  many 
subjects  related  to  state  and  municipal  government.  Coinci- 
dent with  the  meeting  of  tlie  conference  the  exhibit,  which 
is  under  the  management  of  the  Engineers'  Society  of  Penn- 
sylvania, in  conjunction  with  the  officials  of  the  conference, 
will  be  held  at  the  car  barns  of  the  Harrisburg  Railways  Co., 
the  use  of  which  has  been  donated  for  this  purpose. 


Bulb  Angles  and  Bear 


Rolled 


Years  ago  the  use  of  bulb  angles  and  bulb  beams  was  quite 
extensive  in  shipbuilding  construction,  and  steelmakers  of  the 
United  States  rolled  a  limited  line  of  both  sections  such  as  ex- 
perience had  found  suitable.  There  then  followed  a  tendency 
in  shipbuilding  to  utilize  steel  channels  in  the  place  of  the 
bulb  sections,  and  for  many  years  the  tonnage  rolled  was  ex- 
tremely limited.  Recently,  however,  the  tide  has  turned  again 
in  favor  of  the  bulb-angle  and  bulb-beam  type  of  construc- 
tion. In  addition,  the  bulb-angle  section  has  now  come  into 
use    for    strengthening    the    tops    of   all    steel    gondola    freight 
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cats  and  a  number  of  sizes  particularly  designed  for  that 
purpose  have  come  into  use.  Through  the  revival  in  Ameri- 
can shipbuilding  due  to  the  European  War  a  number  of  ves- 
sels are  now  under  cuiistruction  to  English  standards  in  which 
the   bulb  angle  is  used   in  lloor  framing. 

The  Carnegie  Steel  Co.,  of  Pittsburgh,  now  rolls  for  tlie 
first  time  in  this  country  a  fairly  complete  line  of  bulb  angle.s 
to  British  standards.  Orders  are  being  executed  as  promptly 
as  mill  conditions  warrant.  The  company  has  issued  a  pamph- 
let entitled  "Bulb  Sections,"  containing  t.ibhs  :ind  data  on  all 
profiles    now    being    rolled. 

UniverNnl-.Vngle   Dral'tlii;^;   Triangle 

A  triangle  with  which  lines  can  be  drawn  inclined  at  any 
angle  is  now  being  made  by  L.  P.  Hellman,  of  Indianapolis. 
Ind.  (Bo.x  2fiS,  R.R.  26).  The  design  is  shown  in  the  accom- 
panying sketch.     The  device  is  made  of  cast  aluminum,    ,'o    in. 


HELLMAN'S  UNIVBR.S.IL  TRIANGLE 


thicli, 


is  smooth  on  both  sides.  The  base  and  one  side 
are  rigid,  but  a  part  of  the  hypothenuse  swings  about  a 
friction  point.  The  arc  is  graduated  to  half  degrees,  but 
MUarter  degrees  can  be  estimated.  Triangles  graduated  for 
slope  and  ijitch  are  also  supplied.  Only  the  6-in.  size  is  made, 
and    this  sells   for   $2. 

LiUC'klUK'  Bell-and-SpiKot   I'iiH^  Joint 

Cast-iron  pipe  has  continued  to  be  favored  for  waste-, 
vent-  and  soil-pipe  lines  on  account  of  reported  unfavorable 
experience  with  wrought  iron  and  steel.  But  with  the  advent 
of  high  buildings  in  cities  trouble  has  developed  in  the  long 
lines  of  waste  pipes,  which  are  subjected  to  heavy  stress 
due  to  sudden  and  large  changes  in  temperature  caused  by  al- 
ternate flushing  with  hot  and  cold  water.  This  has  loosened 
the    leaded    bell-and-spieot    joints   so    that   sewer   gases   have 


KaNy-Ijoaflin^    Dipiier    Tooth 

An  easy-loading  style  of  one-piece  tooth  tor  steam-shovel 
and  dredge  buckets  has  been  designed  and  is  being  manu- 
factured by  George  P.  Chambers,   110  North  Madison  Ave.,  L.i 


Gr.inge, 
sketcli. 


111. 
The 


The    device 
tooth    is    made 


shown     in    the    accompanying 
in    carbon    steel    tor    resharp- 


CHAMBBRS'    REVERSIBLE    UIl'PER    TOOTH 

ening  or  manganese  steel  for  especially  severe  service.  Ttie 
teeth  are  reversible,  so  that  when  worn  on  one  side  they  may 
be  turned  over  and  reused.  It  is  claimed  that  a  bucket 
equipped  with  these  teeth  loads  more  material  than  with  any 
standard  tooth,  and  that  particular  benefit  has  been  shown  in 
picking  up  large  stones  on  level  ground.  These  teeth  art- 
used  at  the  Dolese  and  Shepard  quarries  at  Gary,  111.,  and 
by  the   Brownell  Improvement  Co.,   Thornton,   111. 

Six-Wheel   Motor  Trnck 

A  six-wheel  motor  truck,  resembling  a  ti'actor-trailer  out- 
fit, has  been  designed  Ijy  the  Chicago  Pneumatic  Tool  Co.,  of 
Chicago.  It  is  aimed  to  transfer  to  the  tractor  drive  wheels 
only   enough   load  to  give   the   traction   necessary   for  pulling 
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LOCKING     UELL-.\ND-SPIGOT    PIPE     .JOINT 


.STX-WHBRL  MilTdR   TRITPK 


escaped.  To  meet  the  need  of  a  locked  bell-and-spigot  joint 
the  Central  Foundry  Co.,  of  New  York  City,  has  developed 
the  design  shown  in  the  accompanying  sketch. 

The  bell  end  has  four  helical  interior  ribs  near  the  inner 
shoulder.  The  spigot  end  has  four  exterior  helical  ribs.  The 
spigot  is  inserted  in  the  bell  and  given  a  quarter  turn;  then 
oakum  is  tamped  in  and  the  lead  poured  and  calked  as  usual. 
There  is  a  groove  inside  the  bell  to  hold  the  lead.  When  it 
is  necessary  to  cut  this  pipe  to  measure  on  the  job,  a  malle- 
able-iron end  ring  replaces  the  spigot  end  which  has  been 
cut  off.  The  pipe  is  cast  so  th.it  it  engages  with  the  malleable 
ring.  Several  lengths  of  this  soil  pipe  can  be  jointed  on  sup- 
ports and  "will  not  sag  when  the  intermediate  supports  are 
taken  away.  If  the  middle  is  loaded  to  collapse,  the  pipe 
breaks  beyond  the  joint.  Soil  pipe  in  2-  to  6-in.  sizes  is  tiow 
made  with  this  joint.  The  cost  is  about  the  same  as  for  the 
ordinary  type. 


the  oapacity  of  tlie  body.  A  ball  race  is  interposed  between 
tractor  and  trailer  sections.  A  special  connection  between  the 
rear-axle  supports  and  the  driving  truck  luakes  the  rear 
wheels  track  with  the  forward  wheels.  The  machine  is 
claimed  to  turn  in  a  36-ft.  space,  even  when  loaded  with  40-ft. 
lumbei'. 

l^iiiver»al  Concrete-Clilvert  Form 

A  galvanized-steel  culvert-form  outfit  for  all  sizes  and 
styles,  from  15-in.  to  »i-ft.  span,  with  flat  or  arched  tops,  is 
being  made  by  the  Concrete  Form  Co..  of  Syracuse.  N.  Y.  This 
equipment  is  sold  under  the  trade  name  of  "Wlialen  Form." 
It  consists  of  four  arch-top  sections,  24  in.  wide,  27  in.  high 
and  24  ft.  long.  For  culverts  wider  than  24  in.  two  lengths 
are  placed  parallel  and  spanned  witli  cover  plates.  The  outfit 
comprises  also  two  4SxS4-in.  head-wall  forms,  one  set  for 
wing  walls,  one  parapet  box  and  six  2x3-ft.  cover  plates. 
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OiK'  oT  the  iii'w  r;i|iicl-tr;insit  liiU'S  now  lii'iiii;-  Imill  in 
.\ow  York  City  passes  along  the  Quwiis  HoulevanI,  a 
■^00-ft.  aiitoiiiol)ik'  thorough  fare,  for  more  than  three- 
t'oiirths  oi'  a  iiiik'.  To  avoid  distiguring  tlie  boulevard — 
tor  which  a  hirgo  expenditure  liail  already  been  made — 
with  a  steel  elevated  railway  of  the  ordinary  type,  earel'ul 
study  was  given  to  working  out  a  practical  type  ol'  elevated- 
railway  eonstruetioii  which  should  be  ornamental,  and 
less  noisy  than  a  plain  open-floor  steel  structure;  and  at 
ihe  same  time  cheaper  than  subway  construction.     The 


or  veneer  (Fig.  2),  I'airly 'satisfactory  architectural  results 
could  be  obtained.  But  with  open  floor  construction  and 
the  ties  delivering  the  impact  of  the  train  directly  to  the 
concrete  covering  of  the  stringers,  it  seemed  doubtful 
that  the  concrete  would  remain  intact.  This  objection 
was  overcome  by  changing  to  a  through  girder  construc- 
tion with  solid  floor.  For  the  latter  design  the  estimated 
cost  was  1.(5  times  the  cost  of  a  plain  steel  structure. 

Substituting  entire  rein  forced-concrete  arch  construc- 
tion for  the  type  just  discussed,  satisfactory   results   in 


FIG.   1.    COMPLETED  STRETCH  OP  QUEENS  BOULEVARD   ELEVATED  STRUCTURE 
is  to  be  placed  in  recessed  panels  of  the  face.    The  station  steel  in  the  distance  is  to  be  cased 


linaj  selection  was  a  new  I'oi-m  of  structure,  a  reinfoi'ced- 
concrete  arcade  or  series  of  vaulted  concrete  arches. 

-An  ornamental  steel  structure  with  columns  curving 
into  the  longitudinal  and  cross-girders  by  sweeping  curves 
was  considered.  The  details  were  unsatisfactory,  however, 
and  no  appreciable  reduction  in  noise  could  !>(■  ex))ected. 
'J'he  estimated  cost,  with  oi)en  tie  floor,  was  about  1.2  times 
ilie  cost  of  a  plain  elevated  structure. 

Va-  making  the  steelwork  of   plain   form  and   detail, 
-'tiiring  the  flowing  lines  by  means  of  a  concrete  covering 

•Assistant  Designing  Engineer,  Public  Service  Commission 
for  the  First  District,  154  Nassau  St.,  New  Tork  City. 


point  of  solidity,  grace,  beauty,  iiionuinenlal  effect  and  the 
reduction  of  noise  and  vibration  were  obtained.  The 
estim.iti'd  cost  uas  alioul  1  .S  times  that  of  a  ]>lMin  steel 
structure. 

'{'he  sidistitution  of  a  suliway  for  the  elevated  structure 
would  have  been  highly  desiralile  exce]it  that  the  cost  was 
estimated  at  four  times  that  of  an  lU-dinary  elevated 
structure.' 


'Topographical  conditions  made  it  necessar.v  to  extend  a 
subway  to  the  east  beyond  the  point  where  the  line  leaves  the 
Boulevard,  increasing  the  relative  cost  for  the  length. on  trie 
Boulevard  from  three  times  to  four  times  that  of  the  ordinary 

elevated. 
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In  choosing  between  these  diU'crent  tv]K's  the  ovnii- 
niental  steel  structure  was  abandoned  because  of  its 
iinsatisfatdorv  detailing.  For  the  remaining  types  the 
following  tabulation  shows  the  cost  ratios: 

HEI^ATIVE  COSTS  OF  DIFFERENT  TYPES  OP  STRUCTURE 

Ordinary  steel  elevated 1.0 

Subway    4.0 

Concrete-covered  steel  structure  with  solid  floor 1.6 

Concrete  arch  structure l.s 

Eliminating  the  subway  because  of  its  great  excess  of 
cost,  it  was  decided  that,  the  difference  of  cost  between 
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FIG.    2.      SECTIONAL    SKETCH    OF   VENEERED    STEEL 
ELEV.\TED   STRUCTURE 

the  other  two  tyiics  being  so  slight,  the  selection  of  tin- 
concrete  arch  slnutiii'i'  w;is  jici-niissihle  l)ecanse  of  tlie 
great  gain  in  ap]ieai-ance. 

Gexkk.vl  Desciuptiox 

This  concrete-arch  elevated  railway  viaduct  with  its 
domed  arches  supported  on  columns  extends  for  over  % 
mi.  along  Queens  Boulevard  from  Hill  St.  to  Gosman 
Ave.,  with  three  stations,  Eawson  St.-Moore  St.,  Lower}- 
St.,  and  Bliss  St.-Carolin  St.  It  carries  three  tracks,  two 
local  and  a  middle  express  track. 

The  elevated  structure  occupies  the  middle  of  the  7-1-ft 
])arking  space  forming  the  central  portion  of  the  boule- 
vard. Two  trolley  tracks  occupy  the  center  of  the  jjarking 
space  and  pass  beneatli  the  structure.  Solid  piers  could 
not  be  used  therefore  either  at  the  intermediate  supports 
or  at  the  abutments. 

The  over-all  width  of  the  structure  is  -441/^  ft.  A 
normal  span  length  of  65  ft.  was  adopted,  to  fit  both  the 
200-ft.  block  length  and  the  CO-ft.  width  of  cross-streets. 
Spans  departing  from  the  standard,  in  some  cases  down 
to  a  length  of  521/2  ft.,  were  required  at  stations  on 
account  of  the  longer  spans  at  the  mezzanines. 


.V  minimum  clearance  of  14  ft.  over  the  trolley  tracks 
is  required.  It  was  also  desired  that  the  heiglat  from 
street  to  station  platforms  should  not  exceed  30  ft., 
unless  elevators  or  escalators  were  provided.  This  meant 
that  the  arches  must  be  of  very  low  rise;  in  fact  with 
the  flattest  practicable  arch  the  height  to  station  platforms 
slightly  exceeds  30  ft. 

The  general  design  of  the  structure  is  shown  in  Fig.  :'>. 

Design  of  Arch 

The  ends  of  the  arch  are  fixed,  as  the  vaulted  shape 
jn-events  any  possibility  of  hinging.  The  investigation 
of  stresses  was  made  for  a  fixed  arch  by  the  strict  metliod 
of  elastic  calculation,  following  closely  the  procedure  given 
in  Howe's  "Synuuetrical  Masonry  Arches."  It  was  made 
on  the  assumption  that  each  longitudinal  strip  acts  inde- 
l)eiidently  of  every  other  strip.  Later,  after  the  design 
M'as  completed,  the  effect  of  the  dome-shape  was  con- 
sidered; the  stresses  were  recalculated  and  proved  to  be 
not  materially  different  from  those  found  under  the 
assumption  that  each  longitudinal  segment  acts  inde- 
ixnidently. 

The  design  was  made  for  a  live-load  consisting  (for 
each  track)  of  four'30,000-lb.  axle  loads,  spaced  5,  10  ami 
■'  ft.-  Temperature  change  was  taken  as  30°  F.  rise 
or  fall.  Temperature  stresses  as  well  as  the  stresses  due 
to  sliortening  of  the  arch  under  load  are  included  in  tlie 
figures  cpioted  later. 

With  a  4-ft.  longitudinal  rise  on  center  line  in  the  trial 
design  and  other  dimensions  as  follows: 

Span  c.  to  c.  of  skewbacks 3   ft. 

Rise    transversely 2   ft.   4    in. 

Crown    thickness    2   ft. 

Haunch   thickness    4  ft. 

.Shape  of  arch (Circular,  segmental 

The  dead-  and  live-load  stresses  were  found  in  general  to 
fall  within  allowable  Imiits,  but  the  temperature  stresses 
were  excessive  and  the  combined  stresses  prohibitive. 

After  some  further  rough  trials  it  became  evident  that 
the  rise  of  the  arch  and  its  flexibility  must  both  be  in- 
creased in  order  to  reduce  temperature  stresses.  The 
flexibility  was  increased  by  maintaining  a  constant  section 
from  crown  to  quarter  point  and  increasing  the  thickness 
rapidly   thence   to   the  haunch.     With   a   three-centered 

=Dead-load  includes  weight  of  ballast  at  100  lb.  per  cu.ft., 
concrete  at  150  lb.  per  cu.ft.,  and  the  track.  The  stresses  for 
a  live-load  of  2000  lb.  per  lin.ft.  of  track  were  in  all  cases  less 
than  those  for  the  concentrated  loads.  The  concentrated  loads 
were  assumed  to  distribute  over  5  ft. — three  ties — longitud- 
inally and  12  ft.  transversely.  In  spite  of  the  use  of  ballast 
floor,  impact  was  added,  to  the  amount  of  S0%  of  the  live-load, 
as  computed  from  the  Public  Service  Commission's  formula: 
I  rz  125  —  %  V  2000  L  —  L=:  where  L  =  loaded  length  of 
track.  The  stresses  quoted  further  on  include  the  impact 
effect. 
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s 'ijniclltal   Mi'ili   cinlxid)  iili;'   tlirsi"  iiioililii-Mt  ioiis.   MUil    with 

a   loiiiiitudiiial   I'iso  ol'   Vt\._.    I't.   and   a    1  lansMTst'   I'isc  of 

IS   in.,   tlie  stresst's  seoiiiod   to  coiiu'   within    praotirahlc 

limits  and  tlic  design  was  adoptiMl.     'i'hr  n'iiifdrciiii;-  n<ri\ 

(■(iinprisos  lon<;'itiidiiia]    i-nds    1    in.   si|iiai'('  spaccil    Id    in. 

c.  to  c,  to])  and  l)ottoni  :  ami  transviTsc  I'ods  "'s  in.  s(|uai-c 

IS  in.  f.  to  I-.,  hottoni  <inly. 

Thi'   stresses    wci'c    lirst    coinputcd    on    tlii'    assumption 

of  tension  in  tlie  concrete,  givinij  tlic  tollowinj;  results: 

, — Crown — V  Quarter  Point     ^-Hauncli — , 

Top      Bottom  Top  Bottom    Top     Bottom 

'■oncrete    (max.)        +  GSO       +.'500  +590  +150       +300       +430 
Sieel      (max. 

.■omp.)     -10.000    +7,500  +9,000  2,200    +4,500    +6,500 

oncrete    (min.).          +40      — 340  +230  — 30      — 260               0 
1  lel    (min.  coni- 
eression          o  r 

max.    ten-sion).        +600  — ,'..000  +  3,4u0  — 450  — 3,900               0 

As  undei-  tliese  stresses  the  eouevete  would  part  in  t''n- 
-ion  at  the  crown  and  the  hannch  nnder  a  combination 
ot  the  most  nnl'avorable  conditions,  the  cak-nlation  was 
revised  and  tlie  areli  rini";  treated  as  a  reiurorced-conerete 
section  suh.feet  to  dii'eet  thrus.t  and  liendinjr.  witli  tlie 
usual  assumjition  that  tensi(ui  is  taken  up  entirely  by  the 
steel.    On  this  basis  the  uia.ximum  stresses  became: 


, — Crown — 
Top      Botton 

+  690       +500 


Quarter  Point  , —  Haunch  — ^ 
Top  Bottom  Top  Bottom 
+  590       +150       +300       +560 


Concrete    (max.) 

Steel       (max. 

comp.)     +10,000    +7,500    +9,000    +2,200    +4,500    +8,500 

Concrete    (min.).  t  40  0        +  230  0  0  0 

Steel  (min.  com- 
pression o  r 
max.    ten.sion).        +600  — 9,000    4  3,400      — 450  — 7,000  0 

All  of  these  stresses  are  well  within  the  elastic  limits 
of  steel  and  concrete,  and,  except  for  the  niaximnin  com- 

pi'ession  of  the  crown,  -within  the  Public  Service  Comniis- 
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ABUT1>4ENT    FOOTING 
FIG.  4.    NORMAL  PIER  FOOTING  AND  ABUTMENT  FOOTING 

siou's  working  stresses  (GOO  lb.  concrete  compression). 
As  this  case  occurred  only  under  the  worst  condition  of 
load  and  temperature  combination  and  with  a  large 
impact  factor  added  to  the  live-load  stress,  it  was  con- 
sidered entirely  safe  and  no  change  was  made  on  account 
of  it. 

Design"  of  t'oLuiixs 

A  cross-arch  is  sprung  between  the  columns  for  a]>pear- 
ance  only,  as  an  arch  of  suiBeient  strength  to  support  the 
\ertical  component  of  the  thrust  at  the  haunch  of  the 
Imigitudinal  aivh  jiroved  entirely  impracticable.  A  steel 
■iii'der  emhedded  in  the  concrete  carries  the  load  to  the 
1  oluunis. 

The  ilead-load  thrust  of  adjacent  arches  l)alances  at 
the  top  of  the  columns:  the  abutment  of  course  is  designed 
to  resist  the  full  thi-ust  of  1lu>  arch.  'Pile  maximum  live- 
load   tlirust   of  a   simrle  arch    (adiaeenl   arelu's   unloaded) 


was  assunieil  to  distrilmte  ovei'  lliicc  hriils,  so  that  each 
column  wius  <lesigiied  for  one-sixth  of  (lie  total  live-load 
thrust  from  one  arch  with  three  tracks  loaded.  The 
higliest  coiuiiin  governed,  and  all  columns,  for  appearance, 
were  iiuidc  of  the  same  section. 

A  steel  column,  covered  with  concr(>te  for  architectural 
eflfect,  was  uneconomical,  as  the  steel  was  concentrated 
near  the  C(mter  and  therefore  ineffective  in  resisting  tiie 
bending  stresses  due  to  horizontal  thrust,  and  the  concrete 
added  little  strength.  Furthermore,  in  order  to  prevent 
shrinkage,  temperature  and  bending  cracks,  some  rein- 
forcement near  the  concrete  faces  would  be  required  in 
any  case.  The  steel  columns  would  have  been  valuable 
during  erection  to  support  the  girders  so  that  they  could 
be  erected  before  any  concivte  was  poured. 
Tvi'ic  oi-  Column  Usk» 

A  concrete  eolunin  w  illi  sti'uctural  reinforcement  in  the 
form  of  ii  tow<'i-,  with  the  verticals  near' the  corners  of 
the  column,  was  economical.  A  detail,  however,  of  a 
grillage  to  distribute  the  load  of  the  completed  structure 
over  the  concrete,  and  to  support  the  weight  of  the  girder 
during  erection  on  the  tower,  proved  unsatisfactory. 

Tlie  only  advantage  of  structural  reinforcement  over 
rods  (which  were  used)  was  the  sujiport  of  the  girder 
during  construction.  I'ractically  the  same  results  were 
obtained  by  pouring  the  concrete  columns  to  the  undei- 
side  of  the  grillage,  setting  the  steel,  and  then  proceeding 
with  the  casting  of  the  arch.  In  the  end  this  proved  to 
be  an  advantage  to  the  conti'actor,  for  it  was  possible  to 
pour  the  footings  and  columns  while  the  girders  were 
being  detailed  and  fabricated.^ 

The  columns  are  5x8  ft.  in  section,  with  a  rib  4  ft. 
wide  projecting  1  ft.  oti  the  inside;  they  are  reinforced 
with  four  114-in.  square  rods  at  each  end  and  l/^-in. 
square  hoops  spaced  2  ft.  apart  vertically.  On  each  side 
were  placed  four  %-in.  square  vertical  rods  to  prevent 
temperature  and  shrinkage  cracks.  The  reinforcement  is 
])roportioned  for  the  bending  'vith  both  ends  of  the  column 
fixed. 

On  the  basis  of  a  maximum  footing  pressure  of  2  tons 
per  sq.ft.  under  direct  load  only,  and  a  maximum  edge 
pressure  of  4  tons  per  sq.ft.  (on  sand  and  gravel),  a 
footing  16  ft.  wide  and  22  ft.  long  of  rein  forced-concrete 
slab  type  with  diagonal  reinforcement  was  designed,  as 
may  be  seen  in  Fig.  4.  The  original  intention  was  to 
pour  the  entire  footing  as  a  monolith.  This  was  found 
to  be  impracticable,  however,  so  the  footing  was  placed 
in  two  pourings,  the  top  of  the  first  lift  being  toothed 
in  order  to  take  care  of  horizontal  shear. 

Statiox.s:  (■Jikdi;i;  Coxstuictiox  and  Mezzanine 
At  stations  it  was  necessary  to  provide  a  mezzanine 
Ijelow  the  track  for  ticket  booths  and  other  facilities.  A 
65-ft.  s]jan  was  too  short  to  give  the  required  space,  and 
the  regular  concrete-arch  construction  did  not  give  suffi- 
cient clearance  above  the  street  to  accommodate  a  mezza- 
nine. Therefore  the  arch  was  replaced  with  steel  girder 
construction  90  ft.  in  span. 

Two  serious  problems  arose  in  the  station  construction. 
The  iirst  was  the  support  of  the  platforms  along  the 
sides  of  the  regular  concrete  arch  spans.  Tn  order  to 
occupy  as  little  as  possible  of  the  parkway,  the  structure 
was   not   widened,   but   the   i)latforiHs   were   desiffned    to 
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overhang  (Fig.  o).  Tlit'  ouk^r  oilge  of  llie  platl'orm  \v;is 
carried  bv  longitudinal  girclors  supportorl  hy  brackets 
attached  to  the  cross-girders,  thus  avoiding  putting  any 
additional  load  on  the  arches.  Ex])ansion  in  the  arches 
|)rodnces  no  longitudinal   movement,   while   the   girders 


(due  to  staii-ways),  it  was  necessary  to  provide  heavx-  steel 
eohnnns  to  snpport  the  main  cross-gnrders,  which  receive 
all  the  load;  the  footings  also  were  enlarged,  to  21x26  ft. 
The  abutments  at  either  end  of  the  concrete  structure. 
where   tlie  steel   elevated   railway  adjoins,   have  to  take 
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FIG.  5.  STATION  CONSTRUCTION  ON  CONCRETE  ELEVATED  RA1LW.\Y 


7nust  expand  and  contract.  The  longitudinal  girders  and 
canopy  columns  are  covered  with  concrete,  thus  maintain- 
ing a  concrete  exterior  throughout.  To  prevent  the 
concrete  from  cracking,  expansion  Joints  in  the  platforms 
were  provided  at  the  brackets.  The  exjjansions  were  so 
arranged  that  the  joints  in  the  conci'ete  in  general  occur 
at  the  edge  of  a  panel  or  pilaster. 

The  second  problem  was  to  pro\ide  for  the  arch  thrust 
at  the  mezzanine  spans.  It  was  necessary  to  carry  this 
thrust  through  the  steel  of  the  mezzanine  and  track  floors. 
The  average  position  of  the  thrust  is  slightly  above  the 
level  of  the  fonner.  The  thrust  is  transmitted  to  the 
longitudinal  struts  by  a  vertical  grillage  of  20-in.  I-heams 
attached  at  the  top  and  bottom  to  horizontal  girders  in 
the  track  and  mezzanine  floors.  It  was  first  planned  to 
attach  the  vertical  grillage  to  the  main  cross-girders  which 
support  the  longitudinal  girders;  the  details,  however, 
were  very  cumbeT'some  and  the  actual  stresses  indeter- 
minate. To  avoid  these  difficulties  the  grillage  is  set  clear 
of  the  cross-girders  and  its  weight  supported  from  the 
track  floor.  The  thrust  is  carried  into  the  beams  by  the 
loncrete  surrounding  the  grillage.  The  stress  in  the 
struts  of  the  mezzanine  floor  is  about  6000  lb.  per  sq.in. 
without  temperature,  and  14,000  lb.  per  sq.in.  at  maximum 
temperature ;  the  shortening  of  tlie  struts  from  the  8000 
II).  ])er  sq.in.  temperature  stress  about  equals  the  expansion 
of  the  steel  due  to  the  change  in  tem]5orature,  so  that  there 
will  be  no  appreciable  movement  from  tem]3erature  expan- 
sion. 

Eecanse  of  the  increased  load  of  the  station  span  includ- 
in<r  the  mezzanine,  and  the  reduced  section  of  the  ei)himns 


a  maximum  arch  thrust  of  4,088,000  lb.  As  passage  for 
the  trolley  cars  had  to  be  provided,  each  abutment  is  built 
as  a  set  of  three  heavy  reinforced-concrete  piers  above 
ground  connected  at  the  top  by  a  heavy  reinforced  slab 
to  carry  the  thrust  into  the  piers,  and  at  the  bottom  by 
a  single  massive  spread  footing.     Sufficient  tension  steel 


riG.    <i.     ST.\TIUN   .SI'A.V    WITH    FORMS  FOR  MEZZANINIO 
IWRTLY    IX   PLACE 

is  pi-ovided  for  the  maxinuiiu  bending  stresses  due  to  the 
arch  thrust,  and  sufficient  concrete  area  to  take  the  shenr. 
The  toe  of  the  footing  is  designed  as  a  cantilever  with  a 
maximum  toe  j)ressure  of  4  tons  per  sq.ft. 

In  arranging  pouring  joints  the  main  objects  considereil 
were:      (1)    To   secure   stability,    by   making   the   joints 
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FACE    FINISH,    Ql'EEN.S    BOULEVARD    ELEVATED 
RAILWAY 

The  arch  at  the  right  is  tooled;  the  sunken  panel  is  rough- 
point,  the  remainder  of  the  face  four-point  work;  the  band 
around  spaces  "x"  is  rubbed.  Colored  tile  is  to  be  set  in 
spaces  "x."  The  arch  at  the  left  is  untooled,  showing-  the 
form    marks. 

normal  to  the  line  of  strain,  or  by  sec-iiring  llio  .set-tions 
against  sliding  through  the  nse  of  dowel  rods  embedded 
about  3  ft.  in  each  layer;  (8)  To  arrange  the  Joints  where 
])ossible  so  that  at  the  surface  they  came  at  edges  of 
lianels,  etc.,  so  as  to  be  practically  invisible. 

The  ordinary  pier  footings  were  divided  into  two  jiour- 
ings,  as  previously  mentioned.  The  large  footings  of  the 
ainitments  required  more  divisions.  Here  the  work  had 
to  be  done  in  longitudinal  sections  on  account  of  the 
cantilever  action.  The  base  was,  therefore,  divided  into 
six  longitudinal  sections,  each  containing  about  300  cu.yd., 
i'(|ual  to  the  normal  daily  capacity  of  the  contractor's 
roncreting  plant. 

The  columns  were  poured  in  all  cases  to  the  underside 
of  the  grillage  beams  under  the  main  cross-girders.  In 
ibis  pouring,  skewbacks  were  molded  for  both  longitudinal 
iiiid   cross   arches,   as   shown    in   the   section    in    Fig.    8. 


Tlir  iiKjiii  ;ii(b  was  poured  ill  lliri*  sections:  first,  (lie 
inidflli'  third,  lo  bring  I  he  weight  on  the  forms  so  thai 
any  settlement  in  tlicin  occiii-red  before  the  arch  was 
linally  jointed;  sw'ond.  the  hauiuhes  and  the  cross  arch 
on  both  sides;  third,  ihe  blocks  covering  the  ends  of  the 
cross-girder.  These  blocks  were  poiiriKl  before  the  arch 
centers' were  struck.  The  spandrel  walls  of  the  arch  anr 
M'parated  from  the  arch  \aiil(  by  expansion  joints  made 
nf  a  layer  of  elastic  cement;  these  walls  wei-e  [louivd  last. 

Finish  ok  the  .SuiU'WCe 
In  general  the  exposed  con<M-ete  faces  were  ilrcssed  with 
a  four-point  tool  used  in  a  Boyer  air  haiiiiner,  with  points 
^^et  at  the  corners  of  a  1-in.  s()uare.  Sunken  panels  on 
I  he  underside  of  the  ribs  and  in  the  spandrel  walls  are 
rough-pointed,  using  a  single-point  tool  in  an  air  hammer. 
Around  the  panels  in  the  columns  and  arch  ribs,  and  at 
other  right-angle  corners,  a  6-in.  di-aft  margin  is  drawn 
with  parallel  cuts  %-in.  apart.  The  band  around  the 
colored  tile  on  the  face  of  the  structure  is  rubbed  with 
carborundum  brick. 

Forms  and  Plant 

AVooden  centei's  and  forms  were  used  exclusively  on  the 
\\nrk.  The  ai'cb  centers,  designed  by  the  contractor,  are 
.-hown  in  detail  in  Fig.  8.  It  should  be  noted  particularly 
that  the  lagging  was  supported  on  transverse  rather  than 
longitudinal  trusses.  The  transverse  curvature  is  uniform 
for  all  spans,  so  that  the  trusses  could  be  used  for  anv 
span  by  respacing  them  longitudinally. 

The  concrete  was  mixed  at  a  central  plant  consisting 
of  a  1-yd.  ('hain  Belt  rotary  mixer  driven  by  a  30-hp.  a.c. 
motor.  Cement  was  moved  from  the  cement  house  to  the 
platform  of  the  mixer  by  a  Eobins  belt  conveyor  driven 
by  a  2-hp.  a.c.  motor,  while  the  sand  and  gravel  were 
handled  with  a  1-yd.  Ilaward  clamshell  bucket  operated 
by  a  six-drum  52-hp.  Maine  Electric  Co.  hoist.  The 
maximum  capacity  of  the  plant  was  450  cu.yd.  per  day; 
the  average  capacity,  about  300  cu.yd. 

The  concrete  was  handled  for  the  most  part  in  1-yd. 
bottom-dump  buckets  and  distributed  on  Ivoppel  side- 
dump  ears  rebuilt  for  the  2Jurpose.  These  cars  were  moved 
in  5-car  trains  by  three  24-in.-gage  locomotives. 

The  concrete  was  handled  and  the  forms  moved  and 
reset  by  two  15-ton  Brownlioist  locomotive  cranes  with 
70-ft.  booms.  A  derrick-car  of  40  tons'  capacity  was 
used  in  setting  the  cross-girders.  The  heavy  longitudinal 
girders  at  the  station  were  handled  bv  two  30-ton  stiff-leg 
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derrieks.  One  stiff-leg  derrick  of  the  same  capacity  was 
used  on  tlie  supei'strueture  I'or  erecting  platform  girders 
and  light  canopy  material. 

The  plant  for  finisliiug  liie  concrete  consists  of  one 
.")0-hp.  locomotive  boiler  and  one  Ingersoll-llaud  straight- 
line  compressor  with  a  capacity  of  175  cu.ft.  of  free  air 
per  miu.  This  supplies  air  for  23  hammers  although 
usually  only  about  15  are  working  at  one  time.  'I'he 
staging  for  finishing  the  under  side  of  arches  is  hung 
from  the  spandrel  walls. 

I'liOCKESS 

The  first  concrete  in  the  footings  was  poured  ou  July 
1,  1913,  and  the  tirst  arch  poured  on  June  19,  1914.  The 
center  of  this  arch  was  struck  on  Aug.  8.  The  contract 
provides  that  the  concrete  in  the  arches  shall  set  28  days 
before  the  centers  are  struck. 

The  concrete  of  the  arches  has  all  been  placed  and  the 
concrete  covering  the  'steel  of  the  stations  is  now  being 
poured.     Wnnn  one-half  of  Ihc  surl'acc  has  lieeu  linished. 


of  design,  and  A.  I.  Kaisman,  Senior  Designing  Engineer. 
The  architectural  treatment  was  designed  under  the  direc- 
tion of  Squire  J.  Vickers,  Designing  Architect.  The  E. 
E.  Smith  Contracting  Co.  is  the  contractor  for  the  elevated 
line  to  Corona,  which  includes  the  concrete-arch  viaduct. 


J©  ©astirict 

The  pumi)iiig  plant  for  tiie  South  Quincy  Drainage  and 
Levee  District,  in  Adams  County,  Illinois,  is  designed 
to  pump  the  drainage  and  seepage  waters  of  a  drainage 
district  of  approximately  6000  acres,  to  which  an  addi- 
tional 4000  acres  of  hill  drainage  have  to  be  added.  This 
water  is  handled  by  two  electrically  driven  double-suction 
centrifugal  pumps  with  36-in.  discharge  openings.  They 
have  a  capacity  of  00,000  gal.  per  min.,  and  are  operated 
by  two  300-hp.  motors.  The  layout  of  the  plant  is  shown 
hi  Fig.  1.    The  current  is  sup]ilicd  by  an  11,000-volt  line 


ONE  OF  THE  ARCHES  OF  THE  QUEENS  BOULEVARD  WITH  THE  CENTERS  IN  PLACE 


The  daily  rate  for  four-point  work  is  from  75  to  90  sq.ft. 
per  man  per  8-hr.  day,  for  rough-point  work,  about  (iO 
sq.ft.  The  drafted  margin  is  cut  at  the  rate  of  about  30 
lin.ft.  per  man  per  day.  The  above  rates  include  the  time 
retpiired  for  shifting  staging,  etc. 

Personnel 

The  concrete  viaduct  is  a  part  of  the  Dual  System  of 
rapid  transit  which  is  being  constructed  by  the  City  of 
New  York,  acting  by  the  Pidjlic  Service  Commission  for 
the  First  District.  The  design  was  made  and  the  con- 
struction supervised  by  the  Commission's  engineering  staff, 
Alfred  Craven,  Chief  Engineer;  Robert  Ridgway,  Engi- 
neer of  Subway  Construction;  D.  L.  Turner,  Deputy 
Engineer  of  Subway  Construction.  The  construction  was 
done  under  the  supervision  of  John  H.  Myers,  Division 
Engineer,  and  Robert  H.  Jacobs,  Senior  Assistant  Division 
Engineer.  The  design  was  made  under  the  personal 
supervision  of  the  writer  under  the  general  direction  of 
Sverre   Dahm,    Principal    Assistant    Engineer    in   charge 


from  the  Mississii)pi  River  Power  Co.,  which  is  trans- 
formed to  440  volts. 

This  plant  has  to  pump  all  water  falling  in  the  district, 
as  no  sluiceway  is  provided.  The  topography  of  the  county 
is  such  that  many  lakes  can  be  drained  by  an  additional 
2  ft.  of  lift,  and  since  these  would  add  about  1000  acres 
of  agricultural  land  it  was  considered  best  to  do  thii-. 
The  "pumps  were  built  by  the  American  Well  Works,  of 
Aurora,  111.,  and  were  installed  by  the  Farrar  Pump  & 
Machinery  Co.,  of  St.  Louis,  Mo. 

One  of  the  special  features  of  this  pumiting  plant  is 
the  chain-drive  arrangement.  In  order  to  get  the  greatest 
efficiency  the  manufacturer  recommended  that  the  pumps 
be  driven  at  219  and  244  r.p.m.  for  different  stages  of 
water.  To  accomplish  this  change  of  speed,  sprocket 
wheels  of  two  different  sizes  are  fitted  to  the  motor  shaft. 

In  some  other  plants  of  this  kind  the  sprockets  are 
slipped  on  and  off  the  shaft  as  required.  In  this  case, 
however,  the  two  sprockets  (with  30  and  27  teeth)  are 
]n.ninted  ]iermauently  on  the  motor  .shaft,  while  the  59- 
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tddlll  s|iriirkrl  (111  the  |iuni|i  slial't  is  ;irrillli;C(l  111  slide 
Jtin.iritlliliiiallv  so  tluit  il  run  niiTV  the  rliaiii  for  citli.T 
one  of  flic  ilriNiiii;  sprockets.  'IMiis  arrangemeiil  is  shown 
in  (U'tail  in  ilie  ilrawiiiL^s  in   Kii;'.  2. 


-ji*  lyayer  Line  in  Mississippi  yfiyer,  BI.474 


and  allow  Ihe  s|ii'()ckc't  to  be  slid  along  tlio  shaft.  With 
a  solid  hub  hored  large  enough  to  have  the  sprocket  slide 
easily  or  freely,  it  was  feared  that  it  would  be  too  loose 
for  .satisfactory  operation.    The  split  hub  has  a  lock  nut 


5-^n  Nana'  Cn:ine 


FIG.    1.      TL.V.V    .\XIJ    CROSS-SECTION   OF   PUMPINCi    PLANT   FOR    SOUTH    QUIXCY    DU.MN.VGE    .A.ND    LEVEE    DISTRICT 
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Eleva+ion    of    Chain    Drive 
FIG.    3.      VARIABLE-SPEED    CHAIN   DRn-IO 

Till'  two  pinions  are  fixed  permanently  to  the  driviiif;  sh:ift. 
and  the  chain  is  shifted  from  one  to  the  other  us  reuuireil. 
The  larger  sprocket  slides  on  the  driven  shaft 

The  larger  (driven)  sprocket  has  a  split  liul).  At  lirst 
it  was  inteiuled  to  use  a  double-width  sprocket,  but  the 
ilorse  Engineering  Co.,  of  St.  Louis,  advocated  a  single 
sprocket  with  a  split  hub.  When  shifting  the  cliain  from 
one  driver  sprocket  to  the  other  the  holt  may  he  loosened 


with  a  key  running  the  full  length  of  the  shaft,  and  is 
secured  permanently  in  place. 

To  change  the  chain  from  one  pinion  to  another  a  thin 
])late  is  emijloyed,  which  is  inserted  under  the  chain  after 
the  center  distance  is  shortened.  Then  it  is  easy  to  push 
the  chain  from  one  sprocket  to  another.  To  facilitate 
the  work  of  shifting  the  chain,  a  pulley  is  fastened  to  the 
wall  and  has  two  clamps  fitting  over  the  chain.  The 
two  clamps  are  fastened  close  to  the  small  pinion  and 
its  upper  side.  As  soon  as  the  chain  is  pulled  out  .so  that 
its  lugs  are  clear  of  the  sprocket,  it  is  .shifted  to  whichever 
side  desired. 

The  drainage  works  and  pumping  plant  for  this  district 
were  designed  by  the  Edmund  T.  Perkins  Engineering 
Co..  of  Chicago.  The  construction  was  under  A.  H.  Beit- 
mann,  who  is  in  charge  of  the  company's  office  at  Quincy. 


The  Fern  .VUowcd  t'ounty  Survejor«  in  Minnesota  are 
based  on  a  law  dating  back  to  1S67.  when  the  Government 
section  corners  had  been  recently  set  and  land  surveying 
with  a  compass  and  chain,  costing  altogether  less  than  $50. 
was  more  or  less  profitable.  The  fee  then  was  $4  per  day, 
and  it  is  the  same  today,  when  a  surve.vor's  outfit  cost  be- 
tween $500  and  $800.  For  a  while  this  statutory  fee  was  lost 
sight  of  and  surveyors  were  able  to  earn  a  competence.  -A 
few  years  ago  a  certain  county  refused  to  pay  a  bill  presented 
by  a  county  surveyor.  The  case  was  taken  into  court,  and 
the  old  law  dug-  up.  .\ccording  to  N.  Y.  Taylor  in  a  paper 
in  the  1915  "Bulletin"  of  the  Minnesota  Surveyors'  and  Engi- 
neers' Society,  there  are  few  attractions  to  a  county  survey- 
ors  office  in  that  state  until  the  old  law  is  changed.  .\ 
further  reform  Mr.  Taylor  proposes  is  that  the  notes  and 
plats  of  all  surveys  made  in  a  county  by  any  surveyor  be 
recorded  by  the  county  surveyor  and  the  fees  for  the  record- 
ing be  paid  by  the  county  through  the  regular  channels.  The 
establishment  and  perpetuation  of  corners,  as  he  says,  is  not 
a  local  and  personal  benefit,  but  a  general  and  public  interest. 
The  conditions  met  with  in  Minnesota  are  by  no  means  con- 
fined to   that   state. 
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SYXOPSIS—This  .'>-iiii.  lioiihli'-lnnl.-  hniiicl.  mnr 
irell  advanced,  will  he  hi)  fur  Hir  lari/esl  linnn'l 
in  north  America,  and  is  e.rpi'cU'd  lo  he  coiiijilcli'd 
hij  the  end  of  JO  It;.  II  is  notahle  for  the  entirely 
new  method  of  InniirHin/  adopted.  Iniermediale 
headings  are  made  practicahle  by  driving  from  each 
end  a  pioneer  tunnel  parallel  with,  but  dixlnni 
from,  the  main  tunnel  and  running  crosscuts  from 
the  drift  to  the  live  of  the  main  liiiinel.  Details 
are  giren  of  the  tnnnelinij  imrk.  I i inhering ,  con- 
crete lining,  vcnlilahon  and  prrnnnicnt  Iniilc  ciin- 
slnii-tioii. 

The  n-mi.  tunnel  <i\'  llie  I'aniidiau  J'iu.ilie  Ity.  at  tlie 
Rogers  Pass  suniiiiit  of  the  Rocky  Alountains  (having  its 
east  portal  80.5  mi.  west  of  Field,  B.  C.)  will  be  by  far 
the  longest  tunnel  on  this  continent,  and  will  Ije  larij-e 
enough  for  a  double  track.     It  is  being  built  nut  oulv  to 
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grade.  Construction  was  commenced  in  September,  li)|:i, 
and  the  contract  calls  for  completion  within  3I/2  yr.  (In 
l>i'c.  :!.  IDlii).  This  necessitates  rapid  and  steady  prog- 
ress, anil  for  this  purpose  a  novel  method  of  driving 
the  tunnel  was  devised  by  the  contractors  and  approved 
by  the  railway  company's  engineers. 

Two  rioxEEi;  Side  Tunnels  Employed 
'I'o  drive  this  long  tunnel  from  the  two  ends  only  would 
liave  involved  a  protracted  period  of  construction,  ami 
in  order  to  expedite  the  work  it  was  highly  desirable  to 
attack  it  at  various  points  by -means  of  intermediate 
headings.  Shafts  as  used  for  tunnels  at  moderate  depths 
wi>re  out  of  the  question  for  this  great  Rocky  Mountain 
tunnel.  Nor  were  there  opportunities  for  the  use  of  adits 
(or  horizontal  shafts),  such  as  have  been  emjjloyed  in  ex- 
<e|)tional  cases  of  side-hill  tunnels. 

Tlie  method  devised  was  to  drive  from  each  end  a  pio- 
neer tunnel  or  drift  parallel  with  the  main  tuunel,  liut 
about  50  ft.  distant  from  it.  From  these  two  drifts  lateral 
drifts  or  crosscuts  are  driveli  to  the  center  line  of  the  tuji- 
nel  at  intervals  of  1,400  to  3,000  ft.  From  each  of  these 
points  the  main  tunnel  heading  is  driven,  working  usual- 
ly in  the  upgrade  direction.  This  method  gives  numerous 
points  of  attack  on  the  main  tunnel.  Tlie  drifts  serve  for 
the  removal  of  material  by  the  nmcking  cars,  the  ventila- 
tion of  the  headings  and  the  placing  of  pipes  and  cables 
clear  ol!  the  tvinnel  construction  work.     The  two  pioneer 
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F!0.    1.      I.SOMETRIC   SECTION   AND   PROFILE    OF   THE  ROGERS   PASS   TUNNEL,    CANADIAN  PACIFIC   RAILWAY 

Till'   tuiiiiel   is  being-  driven   from   intei-mediate  headings    reached  by  crosscuts  from  two  pioneer  drifts  or  tunnels 
parallel  with  but  50  ft.  distant  from  the  main  tunnel,  and  on  opposite  sides  of  the  tunnel  line 


cliniinate  the  present  high-level  summit  and  heavy  grades, 
but  also  as  a  part  of  the  extensive  double-tracking  plan 
to  provide  increased  facilities  for  traffic.  The  tunnel 
])roject  was  described  and  illustrated  in  I'Jngineering  Neivs 
of  Apr.  3,  1914. 

The  tunnel  will  be  2G,400  ft.  long  between  jwrtals, 
on  tangent,  and  will  have  a  grade  of  0.95%  through- 
out. In  section  it  will  be  29  ft.  wide  at  rail  level,  with 
vertical  sides  and  semicircular  roof.  The  height  will  be 
211A  ft.  from  base  of  rail  to  crown,  or  23  ft.  above  sub- 


drifts,  however,  are  on  opposite  sides  of  the  line  of  the 
tunnel,  the  drift  at  the  east  end  being  on  the  north  side 
and  that  at  the  west  end  on  the  south  side  of  the  tunnel. 
Thus  they  cannot  be  extended  to  fonii  a  continuous  pass- 
age, and  each  drift  will  be  somewhat  shorter  than  the 
half  length  of  the  tunnel. 

These  drifts  and  crosscuts  were  intended  simply  to  fa- 
cilitate the  work  on  the  tunnel,  and  their  construction  is 
entirely  at  the  contractors'  expense.  It  was  not  intended 
to  use  them  permanently,  and   in  fact  if  loose  ground 
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i^  ciicduiitci-i'il  they  may  Ix'  lilleil  with  coiuivli'  mIIit  Ihr 
iiiiii|iU'tiiiii  (iT  thi>  work.  Tlioro  seems  to  be  a  possihility. 
luiwever,  that  tliey  may  be  utilized  in  the  ventilating  sys- 
tem for  the  (Inished  tunnel,  as  noted  further  on. 

The  nearest  approach  to  a  previous  use  of  this  system 
in  tlriving  long  tunnels  was  in  the  eonstruction  of  the 
lii'st  Simplon  Tunnel  in  Switzerland.  .A  small  di-ift 
was  run  on  one  side  paralli^l  with  and  a  little  in  advance 
of  the  main  funnel,  and  conncited  with  it  liy  latei'al  drifts. 
But  in  this  ease  the  main  tunnel  was  for  single-track  only, 
and  the  parallel  drift  was  intended  for  use  temporarily 
as  a  part  of  the  \entilating  .system  and  eventually  to  be 
enlarged  to  form  a  second  single-track  tunnel.  Its  en- 
largement for  this  purpose  to  meet  the  traffic  requirements 
of  the  Simplon  route  was  begun  in  1913  and  is  now  under 
way.  The  rate  of  progress  and  cost  of  work  on  tlie  great 
Canadian  tunnel  are  considered  to  have  amply  justified 
the  driving  of  the  auxiliary  eonstruction  drifts. 

The  method  of  construction  is  shown  clearly  in  the  iso- 
metric drawing.  Fig.  1.  The  pioneer  drifts  and  cross- 
<uts  are  of  rectangular  section,  8  ft.  wide  and  (5  ft.  G  in. 
high.  The  main  or  central  heading,  also  rectangular,  is 
II  ft.  wide  and  0  ft.  high.  Working  from  each  portal, 
this  main  drift  is  being  enlarged  to  the  full  tunnel  sec- 
tion shown  in  Fig.  2. 

The  object  aimed  at  by  the  n(i\cl  method  adopted  for 
the  construction  has  been  attained.  This  is  shown  by 
the  fact  that  the  steam  shovels  (one  working  at  eiuh  end  ) 
have  advanced  at  the  rate  of  LG.'Si!  ft.  per  month  for  the 
last  three  months.  On  July  20  the  two  pioneer  tunnels 
wore  stopped  when  they  were  5,202  ft.  apart.  Crosscuts 
were  made  to  the  center  or  tunnel  headings  at  these  points, 
and  the  remaining  mile  of  center  heading  will  be  driven 
and  the  drilling  for  enlargement  completed  licl'ore  tlie 
nmckiug  shovels  reach  these  last  crosscuts. 

Up  to  Aug.  19  there  had  l)cen  driven  10,T-iO  ft.  of  pio- 
neer heading  at  the  east  end  and  8,870  ft.  at  the  west  end. 
There  were  7,36(5  ft.  of  main  heading  driven  at  the  east 
end  and  8,352  ft.  at  the  west  end.  On  that  date  the 
most  advanced  headings  were  only  4,677  ft.,  or  0.89  mi. 
apart.  The  shovels  on  the  enlargement  of  the  tunnel 
to  full  section  have  advanced  5,612  ft.  at  the  east  end  and 
■1,300  ft.  at  the  west  end,  leaving  16,488  ft.  to  be  covered. 
Of  the  concrete  lining  at  the  ends  about  1,600  ft.  has  been 
completed.  The  progress  up  to  Aug.  1  was  given  in  En- 
(jineeriiiff  News  of  Aug.  12,  1915. 

DlUVIXG    THE    DuiFT.S    ,\XD    IIeaIUXCS 

To  sa\e  time  and  exca\ation  the  pioneer  drifts  wci'c 
startetl  considerably  above  the  grade  of  the  tunnel  heading. 
The  drift  at  the  east  end  starts  about  50  ft.  above  gradi' 
and  is  practically  level,  so  that  the  first  two  crosscuts  slojx' 
down  to  reach  the  main  heading.  From  the  point  where 
the  drift  strikes  the  same  elevation  as  the  tunnel  it  rises 
with  the  tunnel  grade  of  0.95%  and  the  crosscuts  are 
level.  The  drift  at  the  west  end  starts  about  130  ft. 
above  grade  and  descends  on  a  sharp  incline  of  50% 
grade  for  230  ft.,  which  brings  it  to  the  elevation  of  the 
tunnel  heading.  Beyond  this  the  drift  is  on  the  same 
grade  as  the  heading  and  the  cro.sscuts  are  level.  At  first 
the  muck  cars  were  hauled  up  this  50%  incline  by  cables. 
After  the  full  tunnel  section  had  reached  the  first  cross- 
cut the  cars  were  diverted  through  this  into  the  tunnel 
(starting  Apr.  29),  as  described  below,  thus  eliminating 
the  use  of  this  incline. 


hrainage  of  flii'  fact'  of  tbi^  west  pioneer  drift  (>vorking 
down  grade)  is  handled  by  a  pump  at  the  face  and  two  in- 
termediate station  ])umps.  It  is  not  expected  that  much 
water  will  be  encountered  in  the  rock,  but  in  the  loose 
material  at  the  eiuls  it  has  been  n(>cessary  to  pack  hay 
lichind  flic  timbering  of  fhe  side-wall  drifts  to  ])rcvcnt 
washing  in  of  ^^il. 

The  murk  IVoiii  the  pioneer  drill  and  the  various  poiut-s 
(111   the   main    headiiii;    i>   hauled    in    1/4-yd.   cars  through- 
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FIG.    2.    MKTHODS  OF  DRIVING   THE  ROGERS   PASS  TUN- 
NEL FROM  THE   PORTALS 

the  drift  (and  crosscuts)  to  the  nearest  crosscut  which  has 
been  reached  by  the  full  tunnel  section.  Here  the  cars 
are  diverted  to  enter  the  tunnel  and  dump  their  contents 
into  the  12-yd.  standard-gage  cars  which  serve  the  muck- 
ing shovels  at  the  face.  The  shovels  are  air-operated 
machines  of  about  40  tons  with  1-  and  ll/^-yd.  buckets. 
The  %-yd.  cars  were  at  first  hauled  by  mules,  but  nar- 
row-gage compressed-air  locomotives  are  now  used.  The 
larger  cars  are  hauled  by  10-  and  12-ton  compressed- 
air  locomotives  working  between  the  face  and  the  sidings 
for  loaded  and  empty  trains.  These  trains  are  handled  by 
40-ton  six-wheel  steam  locomotives  between  these  sidings 
and  the  outside  dumping  places.  At  the  east  and  west 
I  nds  the  muck  is  dmnped  to  form  the  long  approach  em- 
liankmcnts  to  the  tunnel. 

DiMLlJNCi    AM)    PoWKU    PlANT 

In  driving  the  pioneer  drifts  at  the  east  end  four  Ley- 
ner  drills  are  mountecl  nn  a  bar.  The.se  put  in  about  21 
holes  6  ft.  deep,  IV-r'"-  ''>p  and  fl/s-i'i-  bottom  diameter. 
Each  hole  is  loaded  with  from  4  to  8  lb.  of  50%  dynamite. 
Three  to  six  rounds  are  usually  fired  per  day  of  24  hr. 
(three  8-hr.  shifts).  Similar  drills  are  used  in  the  center 
bench,  drilling  romids  of  26  holes  6  ft.  apart,  or  225  lin.ft. 
per  round.  These  sections  or  '"rings"  are  shot  off  for  muck 
as  required. 

The  compres.sed-air  jilant  at  each  end  includes  two  com- 
pressors supplying  air  at  125-lb.  pressure  for  the  drills  and 
shovels  and  one  supplying  it  at  950-lb.  pressure  for  the 
locomotives.  The  latter  has  a  capa(;ity  of  750  cu.ft. 
of  free  air  per  minute,  while  the  two  others  have  capacities 
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(>r  1,000  jiiid  -^.000  lu.rt.  K«ch  locomotive  has  storage 
eapaeity  sufficient  for  a  l-ini.  run  with  a  load,  aud  the  II/2- 
in.  high-]iressuro  main  is  extended  into  the  tunnel,  provid- 
ing air  stations  about  2,000  I't.  apart. 

DmVIXG  THK   POUTAL  HEADINGS 

For  driving-  the  full  tunnel  section  from  the  portal 
in  the  east  end  two  side  drifts,  7x8  ft.,  were  driven,  with 
tioors  about  18  in.  below  the  level  of  the  wall  plates  for 
the  roof  centering.  These  were  connected  by  a  curved 
crown  drift  so  that  the  centering  could  be  placed,  and 
the  inclosed  "core"  then  removed.  The  construction  is 
shown  in  Fig.  2. 

For  similar  work  at  the  west  end  the  two  timbered  side 
drifts  were  at  grade  and  were  about  6  ft.  wide  and  814 
ft.  high.     Up[)er-side  drifts,  6x7  ft.,  were  driven  above 


i.-  :i()  ill.  thick  and  483  ft.  long  at  the  west  end  and  2] 
in.  thick  and  1,288  ft.  long  at  the  east  end.  In  addition, 
on  account  of  the  spalling  of  the  rock,  some  concrete  lin- 
ing may  be  required  in  the  solid-rock  section  at  the  west 
end.  Typical  sections  of  the  tunnel,  with  its  timber- 
ing and  concrete  lining,  are  shown  in  Fig.  .3.  The  timber- 
ing in  the  glacial  drift  consists  of  a  semicircular  roof  arch 
supported  on  12xl6-in.  posts.  The  timber  sets  are  usu- 
ally spaced  18  in.  c.  to  c,  but  are  set  close  where  the  ma- 
terial is  loose  and  contains  water.  The  arch  has  tive  or 
seven  segments,  usually  single,  but  sometimes  double. 

An  interesting  feature  is  that  for  the  lined  section 
in  loose  material  the  heavy  footings  of  the  side  walls  are 
braced  by  reinforced-concrete  struts  20  ft.  apart.  These 
are  18  in.  wide,  24  in.  deep  at  the  ends  and  18  in.  at 
the  middle.     Thev  arc  formed  monolithic  with  the  foot- 
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these,  the  muck  being  delivered  through  the  roof  timber- 
ing of  the  lower  ilrift  into  cars  standing  in  that  drift.  A 
crown  drift  8  ft.  wide  and  9  ft.  high  was  also  driven  on 
the  center  line  (Fig.  2).  The  material  between  the 
crown  and  upper-side  drifts  was  then  broken  through  and 
the  timbering  placed  outside  the  line  of  the  future  con- 
crete lining. 

TiMllEiaXC    AN»    (!()Nrl!KTH    LlXINC 

\\'ith  the  exception  of  several  hunilred  feet  oT  ilay 
and  glacial  drift  at  each  end,  the  drifts  are  in  .^oliil  rock. 
which  is  ex])ected  to  continue  throughout  the  entire  length. 
11  is  mainly  slate,  schist  and  quartzite.  No  timbering 
is  required  in  the  rock  excavation. 

For  the  end  portions,  which  are  in  loose  material 
and  are  timbered,  a  concrete  lining  is  required.     This 


ings  and  with  the  longituilinal  concrete  slab  for  the  siip- 
[)ort  of  the  track  dram. 

The  concrete  for  the  tunnel  lining  is  mixed  by  con- 
crete mixers  on  the  outside  and  loaded  into  cars,  which 
are  hauled  into  the  mouth  of  the  tunnel  by  a  dinkey.  A 
cable  from  a  hoisting  engine  hauls  the  ears  up  to  the 
work.  The  concrete  is  dumped  into  the  forms  for  the 
side  walls  from  an  elevated  track  on  sealfoldiug,  but  is 
shoxeled  by  hand  into  the  arch  form  above  the  level  of 
the  scalfolding.  Timber  forms  are  being  used,  as  the 
amount  of  concrete  does  not  justify  steel  forms. 

For  ventilating  the  working  places  in  the  center  bench 
and  nuiin  tunnel  there  is  a  large  blower  installed  in  each 
])ionecr  drift.  This  is  set  up  to  draw  pure  air  through  the 
ilrift  and  discharge  it  into  the  center  bench  through  y 
cros.scut  ahead  of  the  center-bench  drills. 
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For  vi'iitilatinj;-  tlic  races  ol'  the  ijioiiwr  drift  nnd  ail- 
vaiK'O  heading  two  exhaust  fans  of  the  Coiinersx  idc  ly|M' 
(with  l'.J-in.  wood-stave  pipe)  are  used,  ])hieed  usually 
near  a  erosseut.  From  this  point  the  cxliaust  pipe  is  ear- 
ri(Ml  f(i  within  25  I't.  of  eaeli  faee.  A  gate  is  i)rovided  so 
tliat  the  fan  can  exhaust  from  eitlier  faee  as  reqnire(L 
Only  one  of  these  fans  is  worl<ed  at  a  time,  so  tliat  one 
ean  he  moved  while  tlie  otlu'i-  is  in  service.  The  Fan  is 
started  at  each  l)last,  and  tlie  men  can  return  to  work  in 
fi-oni  l">  to  25  min.  By  opcninn;  the  li/j-in.  aii-  line  foi- 
the  (h'ills  tlie  smol<e  and  fumes  can  he  cleari'd  away  from 
tlie  face  so  that  they  will  ho  removed  by  tiie  exhaust. 

At  the  portal  id'  each  pioneer  drift  therii  h;is  been  in- 
stalled a  nudti\ane  fan  5  ft.  in  diameter,  which  forces  air 
into  the  drift.     This  air  is  diverted   into  the  main  tun- 
nel whenever  required.     For  instance,  after  shooting  in 
tlie  enlargement  to  full  tunnel  section  tlu^  aii'  is  i 
in  at  a  eross-di-ift  heyond  the  jioint  of  shoot iiig.     I 
way  the  .smoke  and  gases  are  cleared   out  of  the 
very  rai>idly. 

The  comiiressed-air  ]uiies,  ventilating  pipes  and  tele- 
phone lines  are  laid  thi'ough  the  pioneer  drifts  and  cross- 
cuts, so  that  they  are  not  alfected  by  blasting  and  do  not 
interfere  with  the  work  of  tlie  mucking  shovels  in  the  full 
tunnel  section.  No  electric  lighting  is  used.  'I'lie  men 
carry  acetylene  lamps  and  acetylene  headlights  aic  a]i|ilied 
on   the  inuckiiiL;'  sho\c!s  and   the  loconiotives. 


'\\'()i;KiX(i  Vuui 
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.The  torce  per  S-hr.  shift  in  the  |)ionee;-  drift  is  as 
follows:  Four  drillers  (4  drills  at  each  eml),  2  helpers, 
8  to  10  niuckci-s,  1  nipper,  1  driver.  I  shift  hoss.  1  to  f 
nudes  and  about  40  cars. 

The  force  per  8-hr.  shift  in  the  advance  heading  of 
the  main  tunnel  is  as. follows:  Three  drillers  (;i  drills 
at  each  end),  2  helpers,  8  to  10  muckers,  1  nipper,  I 
driver,  1  shift  hoss,  1  mule,  and  60  to  80  cars  (according 
to  the  length  of  haul).  In  addition,  there  is  the  follow- 
ing force  on  each  10-hr.  shift  to  cover  the  two  small 
drifts  in  each  end :  One  assistant  suiierinteudent,  1 
walking  boss,  2  blacksmiths,  2  blacksmith  helpers,  12 
laborers,  10  dump  men,  6  teamsters,  14  mules,  1  hoist- 
man  and  7  pipe-litters,  carjjenters,  mechanics,  etc. 

The  center  bench  of  the  main  tunnel  is  worked  in  8-hr. 
shifts  with  7  to  10  drills,  7  to  10  helpers,  5  to  10  muck- 
ers, 1  shifter,  1  driver  and  1  mule. 

The  completion  of  the  main  tunnel  to  full  section  is 
worked  in  10-hr.  shifts,  with  the  following  force  per 
shift:  One  driller,  1  helper,  1  to  2  powdermen,  1  engine- 
man  and  1  craneman  on  the  mucking  shovel,  10  to  12 
pit  men  at  the  shovel,  1  general  foreman,  1  foreman  and 
12  to  15  laborers  for  the  dump  and  track  work,  2  coni- 
pre.ssed-air  dinkey  locomotives  with  2  enginemen  and  2 
brakemeii,  1  steam  locomotive  and  1  engineman,  1  fire- 
man, 1  conductor  and  2  car-repair  men. 

The  contractors  for  the  tunnel  are  Foley  Bros.,  Welch 
^:  Stuart,  of  Winnipeg,  and  A.  C.  Dennis  is  tlieir  super- 
intendent. The  work  is  under  the  direction  of  John  G. 
Sullivan,  Chief  Engineer,  Canadian  Pacific  Ey.,  and  W.  A. 
James,  Engineer  of  Construction. 

In  the  finished  tunnel  the  tracks  will  be  spaced  13  ft. 
e.  to  c,  and  will  be  laid  with  85-lb.  rails  on  wood  ties 
embedded  in  18  in.  of  stone  ballast.  Beneath  the  ballast 
will  be  12  in.  of  rock  fill,  the  floor  of  the  excavation  beins 


carried    down     I'.'    in.    helou    >uligrade.      A    semicircular 
di-ain  of  corT-UL;atc(l   iioii  will   he  laid  in  the  rock  fill  be- 
neath the  tracks,  the  jiipe  being  ])erforated  for  the  admis- 
sion of  water.    Tn  general  it  will  be  laid  on  the  rock  floor, 
Init  in  the  loose  material  at  the  end^'  the  jfipe  will  be  laid 
on  a  concrete  slab  of  channel  section,  supported  by  the  con- 
crete struts  between  the  footings  of  the  side  walls  (Fig.  ;i). 
The  plans  for  the  tunnel  project  originally  contem|)lated 
the  introduction  of  electric  traction  in  the  tmmel  and  over 
a  distance  of  about  25  mi.,  and  no  artificial  ventilation 
was  then  considi'red  necessary.    This  feature  of  the  project 
lias  het'ii  aliandoned  and  a  \ciitilating  system  is  to  he  in- 
stalled to  a\i)id   piissilile  troubles  due  to  smoke  and  gas 
in  the  5-mi.   bore.     The  delinite  i:)lans  for  this  system 
have  not  been  detei'nnned,  luit  possibly  it  may  be  found 
1      ])racticable   and    economical    to   utilize   the   construction 
I      drifts,  with  their  lateral  connections  to  the  tunnel,  as  part 
<      of   the   ]iernianent    \entilatiiig   system.      These   drifts,   as 
I      descrihed    in   the    fincMoinL:.   are  outside  of  and    parallel 
V  ith  the  tunnel,  but  do  not   form  a  continuous  pas^auc 


HEa  Mass  (Coimcff'©ft© 

tu  the  I  urreiit  I'loci-cili ii(/.<  of  the  .Vmerican  Soeietv 
<if  ('i\il  I'higineers,  C.  H.  Taul  and  A.  1'..  .Mayhew,  of 
the  Tnited  States  Reclamation  Scrxice,  in  a  jiaper  entitled 
■"Temperature  Changes  in  ^iass  Concrete,'"  have  described 
in  detail  .some  experiments  made  at  the  Arrowrock  Dam 
in  Idaho  to  determine  the  temperature  changes  in  the 
interior  of  mass  coiici-ete  as  aifected  by  outside  temper- 
atures and  conditions  of  setting.  The  final  conclusions 
of  the  tests  are  as  follows: 

1.  Large  bodies  of  concrete  deposited  rapidl.v  during  tlie 
summer  season  develop  a  temperature  of  from  90  to  95°  with- 
in a  period  of  about  30  days,  and  maintain  nearly  that  tem- 
perature   for    several    montiis. 

2.  In  the  case  of  concrete  1  ft.  from  an  exposed  face 
there  is  a  daily  variation  in  temperatui-e  of  about  2"  wlien 
the  daily  variation  in  the  temperature  of  the  air  is  about  .50^. 

3.  In  the  case  of  concrete  2  ft.  from  an  exposed  face  there 
is  a  daily  variation  of  less  than  1°  when  the  daily  variation 
in   the  temperature   of  the  air  is  about   50°. 

4.  In  the  case  of  concrete  3.5  ft.  from  an  exposed  face,  no 
daily  variation  in  temperature  is  apparent  when  tlie  daily 
variation   in   the   temperature   of  tile   air  is  about   50°. 

5.  Tlie  seasonal  variation  in  tlie  temperature  of  concrete 
3.5  ft.  from  an  exposed  face  is  about  32°  when  the  seasonal 
variation   in    the   mean    daily   temperature   of   the   aii"   is   about 

6.  The  season.al  vari.'ition  in  tlie  temperature  of  concrete 
10  ft.  from  an  exposed  face  is  about  12'  when  the  seasonal 
variation  of  the  mean  daily  temperature  of  the  air  is 
about  72°. 

7.  The  seasonal  variation  in  the  temperature  of  concrete 
20  ft.  from  an  exposed  face  is  very  little,  and  after  the  effect 
of  "setting  heat"  has  once  been  overcome,  the  change  in 
temperature  of  concrete  at  that  distance  from  an  exposed  face 
is  so  slight  as  to  be  negligible  under  ordinary  conditions. 

S.  The  effect  of  the  "setting  heat"  in  concrete  20  ft.  or 
more  from  an  exposed  face  is  felt  for  several  years,  after  tlie 
concrete  is  placed.  Concrete  near  the  center  of  mass  of  a  large 
dam  probably  retains  some  of  this  "setting  heat"  for  5  yr. 
or  more  after  placing. 

9.  Contraction  joints  are  desirable  in  all  large  concrete 
structures,  whether  or  not  tlie.v  are  to  be  exposed  to  wide 
variations  of  outside  temperature,  except  possibly  when  all 
construction  may  be  carried  on  during  cold  weather  and 
when  the  variation  of  outside  temperatures,  after  comple- 
tion, will  be  slight. 

10.  Changes  in  volume  due  to  setting,  hardening  and  sea- 
soning of  concrete  .are  more  important,  ordinarily,  except 
very  close  to  exposed  faces,  tlian  changes  in  volume  due  to 
the  influence  of  daily  or  seasonal  variations  in  outside  tem- 
peratures. 
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Ti)  connectioD  vitli  the  Boll  St.  warehouse  of  the  Port 
of  Seattle  there  are  certain  elevated  roadways  on  grades 
vnrviug  from  level  to,5i/4%-  Generally  these  roadways 
are  carried  on  timber  structures,  and  in  order  to  reduce 
the  dead-load  as  much  as  possible  it  was  decided  to  try 
creosoted-wood  block,  although  the  grades  are  rather  steep 
for  this  type  of  pavement.     On   the  level   portions  the 


FTG.    1.      LAYING    CKEoauTliU    WUOD-lJLoCK    PAVIO.MKNT 

OX  A  5%    GRADE 
Showing- expansion  tiansveise  joint  and  wood-strip  joint  fillers 

blocks  were  laid  with  tight  joints,  bat  on  the  grades  creo- 
soted-wood spacing  strips  1/2  in.  thick  and  21/^  in.  wide 
were  laid  in  all  joints.  The  blocks  were  3  in.  depth, 
which  gave  a  notch  I/2  iu-  wide  and  14  in.  deep  between 
the  rows  of  blocks  to  afford  foothold  for  horses. 

The  blocks  were  cut  from  sound  Douglas-fir  lumber 
containing  an  average  of  at  least  five  annual  rings  pei 
inch,  and  at  no  point  less  than  four  annual  rings  per 
inch;  and  it  was  required  that  the  lumber  should  consist 
of  at  least  40%  of  dense  summer  wood.  Sound  knots  not 
over  ll/i>  in-  in  diameter  were  permitted,  but  no  knots  were 
allowed  to  show  on  the  upper  surface. 

The  blocks  were  required  to  be  air  seasoned  before  being 
treated.  The  treating  was  done  by  boiling,  from  16  to  18 
lb.  of  creo.sote  per  cubic  foot  of  wood  being  foi-ced  into 
the  blocks.  This  amount  was  then  reduced  to  about  10 
lb.  by  expansion  and  vacuum.  The  preservative  was  a 
))nre  coal-tar  creosote  oil.  The  pressure  was  not  allowed 
to  run  higher  than  100  lb.  per  sq.in.,  and  the  oil  temper- 
ature was  about  180°  F. 

In  order  to  protect  the  timber  structure  underneath  the 
jjavemcnt  from  moisture,  two  layers  of  Barrett's  Xo.  3 
I'ootiug  felt  mojjped  with  tar  were  laid  as  a  waterproofing 
membrane.  This  membrane  was  carefully  turned  up  at 
the  edges  of  the  pavement  and  around  the  drain  inlets, 
and  care  was  taken  to  insure  thorough  waterproofing  of 
the  foundation. 

The  blocks  were  laid  directly  on  the  felt  membrane, 
without  sand  cushion.  This,  however,  a]ipeared  to  be  a 
mistake,  for  the  bloc'ks  absorbed  enough  water  after  the 
first  hard  rain  to  cause  a  considerable  movement  at  some 


of  the  exjiansion  joints,  and  tlic  blocks  being  embedded 
iu  the  tar  apparently  ruptured  the  waterproofing  mem- 
brane at  various  points,  where  it  was  found  to  leak. 

After  the  blocks  were  laid  and  driven  tight  a  joint  filler 
consisting  of  a  dry  mixture  of  one  part  portland  cement 
and  three  parts  fine  sand  was  used.  It  was  heated  to  a 
temperature  of  about  200°  F.,  spread  over  the  pavement 
and  swept  into  the  joints,  the  excess  being  allowed  to 
remain  on  the  surface.  Expansion  joints  iy2  in.  wide 
were  placed  along  the  curbs  and  across  the  roadways  every 
80  ft.  These  were  filled  to  one-half  the  depth  with  a 
high-grade  asphalt  mixed,  while  the  asjihalt  was  hot,  with 
30%  by  weight  of  portland  cement  and  sand  in  equal 
parts.  This  type  of  expansion  joint  has,  however,  not 
proved  satisfactory,  because  the  sand  and  cement  settled 
to  the  bottom  and  formed  a  mass  so  hard  that  the  joints 
failed  entirely  to  allow  compression.  It  has  been  neces- 
sary to  chop  out  these  joints  and  replace  the  filler  with 
asjjhalt.  ^ytcr  the  joints  were  partly  filled  as  noted,  dry 
sand  was  spread  over  the  pavement  to  a  depth  of  about 
1/2  in.  and  allowed  to  remain  there.  A  considerable  por- 
tion of  this  sand  was  worked  into  the  joints  by  traffic. 
The  remainder  was  removed  after  the  rainy  season  had 
set  in,  for  it  acted  like  a  sponge,  holding  the  water  and 
not  permitting  the  blocks  to  dry  out.  The  pavement  was 
not  slippery  either  before  or  after  the  sand  was  removed; 
111  fact,  teamsters  who  have  used  this  pavement  in  hauling 
Iieavy  loads  have  stated  that  it  was  easier  to  start  a  load 
on  a  5%  grade  on  this  pavement  than  on  a  brick  pave- 
ment. 

Outside  of  the  minor  ditficulties  which  have  developed, 
and  which  are  not  inherent  with  tliis  type  of  pavement, 
the  experiment  has  been  very  satisfactory  and  certainly 
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'Iliis  |i:i\ciii('iil.  iiiiludiiii;-  llic  w  aliTlirdiiliiii;',  was  laiil 
lit  a  cosl  (if  .$1.11  |irr  si|.\(l.  'I'lic  riintrarliir  was  llir 
I'VrgusDii  ('(Histriiflidii  Cn.,  nf  Scattk',  ami  I  lie  lilcuks 
wore  furiiisheil  bv  tlu'  I'acilic  Cveosotinn;-  Co..  wliiili  lias 
assumed  the  maintenance  df  llic  iiavcniciit  for  a  period  ol' 
live  years  and  has  ofl'ered   many  valiialilc  suggestions. 

The  i)hins  and  speeifications  were  drawn  and  the  con- 
st iiietion  inspected  by  the  engineering  ori;anizatiou  of 
I  be  Port  of  Seattle. 

The  site  of  the  Hetcli-Hetchy  dam,  to  be  built  on  tlie 
headwaters  of  the  Tuolumne  Eiver  in  California  to  store 
water  for  the  future  supply  of  San  Francisco,  is  in  a  deep 
■•alley  of  the  Sierras,  at  an  elevation  of  nearly  4.000  ft. 
above  sea  level  and  distant  nearly  U)  mi.  From  the  nearest 
railway  line. 

A  wagon  road  exists  to  the  side  of  the  dam,  but  it  has 
been  determined  that  the  amount  of  material  to  be 
handled  during  construction  of  the  dam  will  be  so  large 
that  it  will  pay  to  build-  a  railway  to  the  dam  site,  even 
tliough  the  entire  cost  of  the  railway  line  has  to  be  in- 
cluded in  the  cost  of  the  dam. 

Under  direction  of  City  Engineer  M.  il.  O'Shaughnessy 
surveys  have  been  made  and  plans  and  specifications  have 
been  prepared  for  the  construction  of  a  railway  line  67 
mi.  iu  length,  and  bids  for  the  work  are  now  being  ad- 
vertised for.  The  line  follows  the  general  cour.se  of  the 
Tuolumne  Eiver  most  of  the  way,  but  as  the  river  runs 
much  of  the  distance  through  a  narrow  canon  with  walls 
nearly  vertical,  it  was  not  practicable  to  follow  the  ri\er 
closely,  and  the  location  is  ou  an  elevated  bench  at 
some  distance  from  tb(>  river. 

Locrriox  of  Koad 

The  railway  branches  from  the  Sierra  R.E.  at  an  eleva- 
tion of  935  ft.,  drops  to  589  ft.  to  cross  a  valley  and  then 
ascends  with  a  somewhat  broken  profile  to  a  maximum 
elevation  of  5,064  ft.,  finally  dropping  down  for  G  mi. 
ou  a  continuous  4%  grade  to  the  dam  site,  ilost  of 
the  climb  going  to  the  dam  is  made  on  a  3.4%  grade. 
Adverse  grades  for  all  eastbouud  traffic  and  for  part  of 
the  westbound  traffic  are  compensated  for  curvature  at 
the  rate  of  0.04  of  1%  per  degree  of  curvature. 

As  the  road  nins  through  an  exceedingly  rough  and 
broken  country,  is  to  be  operated  for  freight  traffic 
chiefly  and  is  a  construction  railroad  rather  than  a 
permanent  line,  sharp  curvature  has  been  freely  used  in 
location.  The  sharpest  curve  is  30°,  and  curves  of  18 
to  2()°  are  very  numerous.  It  is  iiit(Mi(U'd  to  lay  guard 
rails  on  curves  sharper  than  IS". 

Notwithstanding  the  fact  that  the  railway  is  a  con- 
struction line,  complete  detailed  specifications  have  been 
prepared  for  the  construction.  The  work  involves  an 
estimated  quantity  of  over  1,000,000  cu.yd.  of  excavation, 
more  than  half  of  it  in  rock,  about  6,700  lin.ft.  of 
corrugated-metal  culverts,  40  mi.  of  fencing,  laying  69 
mi.  of  track,  including  yards  and  sidings,  and  nearly 
500.000   ft.   of   lumber   in   trestles. 

All  unusual  classification  is  adopted  for  excavation,  the 
material  being  classified  as  granite,  solid  rock,  soft  rock 


and  rardi,  allluuigli  allenial  ive  bids  arc  iiivilcd  Inr  llic 
entire  i'\ra\aliiiii  williniit  rlassilicatioii.  Tlic  reason  \\li\ 
granite  and  solid  rock  are  classified  .separately  is  that  llie 
Sierra  granite,  of  wbich  over  160,000  yd.  is  included  in 
Ibe  estimate,  is  a  very  much  harder  rock  to  drill  and  break 
n|)  Ihau  the  slates,  samlstones,  shales  and  other  .solid  rocks 
occurring  along  the  line.  The  granite  classification  in- 
cludes all  masses  of  granite  excavated  of  1  cu.yd.  or 
more.  The  solid  rock  includes  all  pieces  of  rock  of 
I -cu.lt.  or  more  volume.  Soft  rock  includes  all  cementeil 
materials  tiiat  can  be  removed  without  blasting. 

The  roadbed  is  to  b6  16  ft.  wide  at  subgrade,  and 
slopes  on  embankments  are  specified  as  IV2  horizontal  to 
1  vertical.  The  limit  of  free  haul  is  400  ft.,  and  overhaul 
is  j)aid  for  at  the  rate  of  Ic.  per  cu.yd.  per  100  ft.  excess. 

^Iet.vl  Ci'LVKirrs 

For  gahanized-metal  cuherts,  alternative  bids  are 
asked  on  "pure  iron"  and  on  "copper-bearing  steel,"  the 
first  being  specified  to  be  99.84%  pure  iron  and  the  steel 
to  have  between  0.20%  and  0.307o  of  copper.  The 
galvanizing  is  to  be  done  with  not  less  than  2  oz.  of 
prime  spelter  per  square  foot.  (1  oz.  on  each  side),  to 
be  determined  by  the  lead  acetate  method.  Corrugations 
are  to  be  spaced  between  2i/)  and  3  in.  and  Vi;  to  %  in. 
deep.  Tlie  longitudinal  joints  nnist  have  a  lap  of  at  least 
fi/;  in.,  with  rivets  in  each  outside  groove,  and  the  trans- 
verse Joints  are  to  have  rivets  not  more  than  6  in.  apart. 

Concrete  pipe  of  a  1 :  2 : 4  mixture  may  be  used  as  an 
alternative  to  metal  pipe. 

Diri'AiLs  OF  TitACKwoniv 

Ballast  of  broken  stone,  of  gravel  or  of  selected 
materials  from  the  excavation  may  be  used,  and  separate 
bids  are  invited  for  the  difl'erent  clasiges.  The  ballast  is 
to  be  6  in.  deep  under  the  ties,  must  extend  6  in.  beyond 
their  ends  and  must  be  level  with  the  top  of  the  ties. 

Ties  are  to  be  of  redwood  or  cedar,  6x8  in.  and  8  ft. 
long.  Bails  are  to  be  60-lb.,  Am.  Soc.  C.  E.  section,  of 
bessemer  steel,  conforming  to  the  standard  specifications 
of  the  American  Society  for  Testing  Materials  as  revised 
in  1914.  Tie  plates  are  expected  to  be  used  on  all  ties. 
Ties  are  to  be  spaced  2,880  per  mile.  Two  spikes  are  to 
be  driven  in  each  tie  on  the  outside  of  the  outer  rail  on 
all  curves  sharper  than  8°. 

Stkuctukes  on    riiE  Lixe. 

Both  ballast-deck  and  open-deck  trestles  are  specified. 
The  ballast  rests  on  a  layer  of  3xl2-in.  flooring  over  the 
trestle  stringers.  This  flooring  is  covered  by  i/^  in.  of 
approved  asphalt  roofing,  reinforced  by  an  extra  asphalt 
coat  of  about  J/o  lb.  per  sq.ft. 

A  bridge  of  220-ft.  span  is  to  be  bnilt  across  tlu' 
Tiiolnnme  Eiver  near  Jacksonville,  and  with  three  ])late- 
uirder  spans  on  the  approaches  will  require  abcnit  600,000 
lb.  Ill'  steel.      The  bridiie  is  to  be  desiLrned    for   Coojier's 

F-;;.-.  load. 

Fight  redwood  water  tanks  of  100,000  gal.  each  and 
two  steel  oil  tanks  17x12  ft.,  to  contain  fuel  nil  for  the 
locomotive,  are  required,  as  well  as  station  buildings. 

The  contractor  is  to  complete  the  entire  railway  ready 
for  operation  within  300  days  from  the  signing  of  the 
contract  and  is  to  he  subject  to  a  jienalty  of  if>']'>()  ]ier  day 
for  each  day's  delay  in  com)ileti(Hi  over  tlie  contract  time. 
No  work  on  Sundays  is  permitted. 
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S)'X()FtSli'S — iSpecial  metlioch  in  seairing  foiiii- 
Jalionn  of  rcinforced-concrete  torpedo-boat  l)erlli 
at  Charleston,  S.  C,  deficribed  in  "Enf/ineeriiu/ 
Nem.i,"  Nor.  4,  1915.  Piles  spitdded  down  and 
ci/linder  foundations  laid  in  novel  maniwr. 

In  the  construction  of  the  government  torpedo-lioat 
berth  at  Charleston,  S.  C,  foundation  difficulties  arose 
l)ecanse  of  the  subsoil  of  marl  and  a  tough  but  plastic 
clay  overlying  the  marl  in  the  outer  half  of  the  site. 

The  reinforced-concrete  piles  for  the  quay  wall,  18  in. 
square  and  50  ft.  long  for  the  three  rows  on  the  river 
side  and  Hi  in.  square  by  10  to  45  ft.  long  For  the  other 
two    rows,    were    made    iicarhv    on    hind,    in    horizontni 
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1  IG.    1.     CYLINDER.    COFFER-DAM    AND    CONCRETE    PILE 

molds.  The  reinforcement  consists  of  four  longitudinal 
1  i/4-in.  square  corrugated  rods  and  ^^-in.  ties  18  in.  on 
centers.  The  piles  were  allowed  to  set  30  days  before 
being  moved.  When  ready  for  driving  they  were  picked 
up  by  a  15-ton  locomotive  crane  and  loaded  on  a  l>arge, 
which  was  towed  to  the  point  where  the  piles  were  to 
be  driven. 

Each  pile  had  a  2-in.  jetting  pipe  molded  in  it  longi- 
ludinally  for  a  distance  of  K  ft.  from  the  point,  witli 
I  wo  30°  bends  at  the  upper  end  to  lu'ing  the  pipe  to  the 
face  of  the  ]iile. 

The  piles  jK'iietrated  api)ro.\iniatcly  10  ft.  through  soft 
mud,  15  ft.  through  stilf  bhie  clay  and  15  It.  into  marl. 
Attempts  to  drive  them  with  a  hammer  failed.  It  was 
impossible  to  get  them  down  into  the  marl  more  than  a 
short  distance,  even  after  jetting  down  four  3-in.  hoh^s 
in  advance  of  the  ]iile.  In  this  difficulty  a  "spudding-" 
method  Avas  adopted. 

With  the  ])ile  .etanding  in  the  leads  of  the  driving  rig 
at  the  ))oint  where  it  was  to  be  sunk,  hose  from  a  pressure 
jiumj)  was  connected  to  the  2-in.  pipe  in  the  pile  and  the 
pump  started.  Then  the  pile  was  raised  2  ft.  and  allowed 
to  dro]),  and  tliis  )ii-ncess  was  repeated  in  as  r:i|)id  suc- 
cession as  ]iossil)le  until  the  |iilc  wa^;  down  uilbin   (i  in. 


Ill'  the  |)ru|)cr  depth.  The  water  was  then  cut  off  and 
the  la.st  6  in.  spudded  down  in  the  same  way,  but  without 
iiny  water  being  forced  through  the  jet  pipe. 

The  derrick  traveler  .shown  in  Fig.  2  was  u.sed  for 
driving  the  piles.  Guide-blocks  bolted  to  the  front  of 
the  forward  cross-piece  of  the  traveler  frame  furnished 
an  upper  guide  for  the  piles.  As  a  lower  guide  a  cross- 
timber  just  above  water  level  was  supported  from  the 
traveler  frame  and  braced  to  it,  and  sawed  through  in 
the  way  of  each  pile  row  so  that  it  could  move  forward 
past  the  piles  already  driven.  Swinging  backing-strips 
flpre  fa.stened  to  the  timber  behind  the  openings  cut  in 
the  way  of  the  pile  rows,  to  serAc  as  rear  guides.  Tht' 
Itili"  was  lifted  and  dropped  by  the  hoist  rope  of  the 
ilerrick.  which  was  fastened  to  a  hook  that  was  clamped 
to  the  four  reinforcing  rods  of  the  piles  that  extended 
18  in.  I)ey(nid  the  head  of  the  ]ule. 

rii;i;.s  r>rii.'r  ix  CvLixnEii  Coffer-Dajis 

The  concrete  piers  supporting  the  causeway  and  outer 
jiier  were  built  inside  8-ft.  cylinder  coifer-dams,  42  to 
52  ft.  long,  made  of  %-in.  steel  plate.  THe  lower  5-ft. 
length  of  the  coffer-dam  was  connected  to  the  remainder 
by  a  butt  joint  fastened  by  bolts  through  angle  rings 
riveted  on  the  inside.  '  The  bolts  were  spaced  12  in.  on 
centers,  and  for  additional  tightness  the  joint  was  calked 
with  oakum.  This  cylinder  was  driven  into  the  river 
bottom  until  it  entered  4  ft.  into  the  blue  clay,  and  the 
inside  was  excavated  to  a  short  distance  above  the  cutting- 
edge.  Then  the  foundation  piles  were  driven  in  it, 
the  bottom  sealed  with  concrete,  a  fonn  set  up  on  the 
seal  concrete  and  the  shaft  concrete  poured.  Finally  the 
coffer-dam  cylinder  was  removed,  after  unbolting  the 
joint  near  the  bottom.  The  5-ft.  cutting-edge  section 
was  left  in  the  ground  as  part  of  the  pier. 
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■FFKR-DAlt    CYLTXDER    TO    PLACE 


Fig.  3  illustrates  the  procedure  of  setting  the  cylinflcrs. 
Tliis  work  was  clone  at  slack  water,  to  avoid  disturbances 
from  the  strong  tidal  currents.  The  cylinder,  with  bottom 
section  attached,  was  picked  up  by  a  25-ton  floating  der- 
rick equipped  with  an  85-ft.  steel  boom,  centered  carefully 
while  being  held  about  15  ft.  above  the  bottom  and 
allowed  to  drop  so  as  to  sink  deep  into  the  river  mud. 
When  thus  placed  the  cylinder  was  braced  three  or  mor(> 
ways  with  light  tackle  to  guide  it  during  the  subsequent 
driving.  A  grillage  of  24-in.  steel  I-beams  riveted  to- 
gether and  with  guides  for  a  steam  hammer  attached  was 
placed  over  the  top,  and  a  No.  1  Vulcan  hammer  with 
5,000-lb.  ram  falling  42  in.  held  in  these  guides  would 
drive  the  cylinder  down  to  the  required  grade.  The  aim 
was  to  drive  the  cutting  edge  of  the  bottom  section  not 
less  than  4  ft.  into  the  clay,  or  2  ft.  into  the  marl,  which 
amounts  were  generally  sufficient  to  seal  tlie  liottoni 
against  blowing  in  when  the  cylinder  was  pumped  ilry. 

A  %-yd.  orangepeel  bucket,  operated  by  the  derrick 
-cow,  excavated  the  cylinder  to  the  desired  grade.  In 
^ome  cases  the  dri\'ing  was  resimied  after  excavation,  to 
get  the  desired  penetration  of  the  cylinder  for  safety 
against  blowing  in  of  water.  After  excavating  with  the 
orangepeel,  in  the  case  of  marl  bottom  the  cylinder  was 
pumped  diT  and  the  bottom  leveled  by  hand  digging,  to 
receive  a  3-ft.  bottom  course  of  concrete  placed  in  the 
dry.  Where  the  bottom  was  clay,  the  cylinder  was  pumiied 


niil.  Ilic  liiittiiiii  li'\cli'(l  liy  liaiid  digging  and  the  seven  piles 
accurately  s))i)tle(l  in  the  ilry.  If  the  clay  was  very  linn, 
the  piles  were  driven  in  the  dry,  but  the  cylinders  were 
generally  tilled  with  water  before  piledriving  was  liegun. 
After  all  the  i)iles  were  driven,  tlie  cylinders  were  again 
pnm])ed  out,  the  piles  sawed  off  and  the  .'j-ft.  bottom 
course  of  concrete  placed  in  the  dry. 

Difficulties  ix  Sinking  Cylixder-s 

The  shoreward  half  of  the  caTjseway  went  through  the 
old  berthing  pier,  built  of  creosoted  piles,  and  in  placing 
the  cylinders  for  this  portion  of  the  causeway  the  old 
piles  interfered  greatly.  The  %-in.  plate  of  the  cylinder 
buckled  easily  at  the  cutting  edge  when  it  struck  a  pile, 
so  tliat  it  was  necessary  to  remove  the  piles  before  placing 
the  cylinders. 

The  old  piles  were  so  badly  eaten  by  borers  and  had 
been  driven  so  deep  into  the  clay  that  it  was  found  neces- 
sary to  use  dynamite  to  remove  them.  For  this  purj)ose 
a  4-in.  pipe  with  a  4-in.  tee  on  top  was  connected  to  a 
2t4-in.  fire  hose  supplied  from  a  presstire  pump,  and  the 
pipe  was  jetted  down  alongside  the  pile  to  he  'remoxed 
until  its  bottom  was  about  1  ft.  below  the  proposed  l)ottom 
of  the  cylinder.  Then  the  water  was  shut  off,  the  i)iiig 
of  the  tee  on  top  of  the  pipe  removed  and  four  or  fi\e 
sticks  of  &Q%  dynamite  were  lowered  through  the  pipe 
until  they  rested  on  the  bottom.  The  pipe  was  then  raised 
about  10  ft.  for  protection,  a  good  strain  taken  on  the  ])ile 
with  the  derrick  and  the  dynamite  exploded.  This  would 
break  the  pile  off  at  the  point  of  tlie  explosion,  and  the 
strain  from  the  derrick  in  connection  with  the  lifting 
action  of  the  choiamite  was  sufficient  to  pull  the  upper 
part  of  the  pile.  This  method  of  using  draamite  45  ft. 
below  water  proved  veiT  successful. 

Trouble  was  also  caused  by  logs  which  had  cauglit  in 
the  old  piling  and  had  become  embedded  in  the  river 
bottom.  ^lany  of  these  were  18  to  24  in.  in  diameter 
and  were  embedded  as  much  as  15  ft.  It  was  necessary 
to  do  considerable  dredging  -nnth  the  orangepeel  bucket 
and  to  shoot  off  l)lasts  of  dynamite  vmder  them  before 
they  could  he  removed  with  the  bucket.  Here  also  the 
dynamite  was  placed  through  the  4-in.  pipe,  as  was  done 
in  removing  piles. 

T>i;ivix(i  ForxnATiox  Piles  in  Cylinders 

When  it  was  decided  to  drive  foimdation  piles  for  the 
concrete  cylinder  piers  where  they  rested  in  clay  a  special 
floating  piledriver  was  designed,  as  the  piles  had  to  be 
driven  to  a  top  elevation  of  from  36  to  50  ft.  below  high 
water.  This  driver  was  built  on  a  23xT0-ft.  barge,  with  the 
head  end  cut  square ;  68-ft.  leads  were  built  on  the  liarge, 
overhanging  the  end  of  the  barge  8  ft.,  with  the  bottom 
of  the  leads  about  10  ft.  above  the  water  line.  Ex-tension 
leads  fiO  ft.  long  slid  in  the  fixed  leads.  They  could  be 
lowered  down  to  within  10  ft.  of  the  bottom  of  one  of 
the  cylinders  and  still  leave  sufficient  of  the  extension 
leads  betiveen  the  fixed  leads  to  hold  them  securely  in 
line.  A  Xo.  1  Vulcan  hammer  slid  between  the  exten- 
sion leads;  to  its  lower  end  was  fastened  a  hardwood 
follower  44  ft.  long,  with  a  special  steel  striking  head 
on  top  and  a  14-in.  pipe  sleeve  at  the  lower  end.  Two 
short  pieces  of  channel  attached  to  -the  follower  10  ft. 
above  its  lower  end  slid  over  the  extension  leads  and 
held  it  in  phu^. 
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FIG.    4.      EXIWNDINC    STEEI.   Ft)RJl    FdU   CONCRETING 
I'lER  SH.AFTS 

The  prori'duiv  in  (lri\in,i;-  the  roiindalion  jiiles  wa.-'  to 
sot  tlieiu  ill  plac'u  to  form  a  riug  C  ft.  iu  diameter  and 
drive  tliem  iu  suceession  eitlier  to  grade  or  to  refusal. 
The  piles  were  45  ft.  loug,  with  12-in.  butt  diameter, 
:iiul  had  to  be  driven  eitlier  .so  that  the  head  would  be 
emliedded  (i  in.  to  30  in.  in  the  3-ft.  bottom  course  of 
concrete  or  until  the  piles  should  take  up  with  a  penetra- 
tion of  1/.  in.  per  blow. 

The  extension-lead  driver  rig  worked  very  satisfactorily. 
Tn  one  cylinder  all  .seven  piles  after  being  spotted  were 
driven  to  grade  iu  1  hr.  30  min. 

After  driving  and  cutting  off  the  piles  the  broken-up 
earth  at  the  liottom  of  the  cylinder  was  removed  by  hand 
digging  in  the  dry,  whereupon  the  .3-ft.  bottom  course  of 
concrete,    engaging    the    pile    heads,    was    ]mt    in    place. 


The  reinforcing  cage  of  the  pier  shaft,  comprising 
twelve  IVs-iu.  square  corrugated  bars  tied  together  with 
14-in.  spiral  hooping,  of  13-in.  pitch,  was  set  directly 
after  the  sealing  concrete  was  placed,  so  as  to  embed  the 
rods  at  least  2  ft.  in  the  concrete.  This  anchored  the 
shaft  concrete  to  the  3-ft.  bottom  course. 

The  day  after  pouring  the  footing  course  the  top  was 
cleaned  of  laitance  or  dirt  and  the  form  for  the  4-ft.  con- 
I  rete  shaft  set  in  place  around  the  reinforcing  cage.  This 
lorni,  shown  in  Fig.  4,  was  a  cylinder  built  up  of  i\-in. 
steel,  with  conical  enlargement  at  the  bottom  to  form 
the  spread  foot  of  the  shaft.  The  fonn  was  made  with 
three  vertical  bolted  joints.  By  unbolting  one  of  these 
joints  after  the  shaft  concrete  had  set,  the  form  would 
expand  sufficiently  so  that  it  could  lie  lifted  off  without 
difficulty. 

Concrete  for  the  footing  course  was  nni  into  a  1-yd. 
bucket  from  the  chute  of  the  concreting  tower  and  the 
bucket  lowered  to  the  bottom  of  the  hole  and  dumped. 
The  concrete  for  the  shaft,  however,  was  run  direct  from 
the  chute  of  the  floating  concrete  plant  into  the  top  of 
the  form  and  allowed  to  drop  inside  the  form. 

Great  care  was  taken  to  have  the  form  absolutely  tight 
liefore  placing  and  also, to  have  the  inside  well  oiled. 
On  stripping,  the  piers  were  almost  always  ]>erfectly 
smooth,  an  occasional  stone  pocket  being  immediately 
filled  with  mortar  and  floated  with  a  wooden  float. 

Three  days  after  the  pier  was  poured  the  bolts  in  one 
of  the  vertical  seams  of  the  inside  form  were  removed 
and  the  form  lifted  off  with  the  derrick  scow.    The  bolts 


.\r.SK\\".\Y 


IfovciulH'r  11,  111  15 


E  X  ( i  I  N  !•:  !•;  R  I  X  (1     X  K  W  S 


929 


c'Oiiiu'c.  tiiiiT  tlio  8-ft.  coli'er-dam  cvliiulcr  to  its  bottom 
si'ttioii  \vore  also  removed,  and  after  the  coiuTL'te  pier 
sliaft  had  been  iuspeeted  the  cylinder  was  hoisted  away. 
However,  as  the  specifications  required  that  the  concrete 
be  protected  from  flowing'  water  for  at  least  20  days,  a 
square  wooden  box  was  lowered  over  the  shaft  to  serro 
as  a  shield. 

The  work  is  being  done  by  the  Snare  &  Triest  Co., 
Xew  York  City.  G.  C.  Mnfioz  and  G.  P.  Seeley  were 
superintendents  of  construction  and  Captains  F.  T. 
Chambers  and  T?.  E.  TJakenhus  represented  the  Bureau 
of  Yards  and  Docks,  United  States  Xavy  Department. 

FlhaEsidlellpIhim  §ftip©®4s 

The  extensive  waterfront  improvements  to  be  made  at 
Philadelphia  will  require  the  laying  of  several  miles  of 
railway  track  along  the  streets  to  serve  the  docks  and 
piers.  For  these  lines  a  special  design  of  rail  section  and 
track  eonstructiou  has  been  approved  by  the  authorities 
of  the  city,  the  Pennsylvania  E.R.,  Baltimore  &  Ohio 
I!.R.  and  Philadelphia  &  Reading  R.K.  The  following 
information  has  been  secured  from  \Y.  G.  Coughlin,  En- 
gineer of  ilaintenance  of  Way,  Pennsylvania  R.R. 

The  rail  (Fig.  1)  is  of  the  grooved-girder  type,  9  in. 
high  and  5-^4  'i^-  ^'ide,  weighing  159  lb.  per  yd.  and  made 
in  33-ft.  lengths.  The  guard  side  of  the  groove  has  a 
flare  of  60°  and  its  top  is  %  in.  below  the  railhead,  al- 
though the  paving  is  laid  level  with  the  railhead.  On 
curves,  however,  the  guard  is  carried  up  as  high  as  the 
head  and  is  made  very  heavy,  as  shown  by  the  dotted  lines. 
It  will  be  observed  that  the  guard  is  narrow  and  does  not 
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FIG.   1.      150-LB.   GROOVED   GIRDER  RAIL,  FOR   RAILWAYS 
IN  PHILADELrHIA  STREETS 

have  a  horizontal  outer  flange  to  carry  wagon  wheels,  as 
in  some  designs  of  grooved-girder  rails  for  street  railways. 
The  rail  joints  are  of  the  Continuous  make,  with  heavy 
splice  bars  of  special  design.  The  bars  are  only  26  in. 
long,  with  four  Wi-in.  bolts  spaced  51/^  in.  for  the  inner 
and  714  in.  for  the  outer  bolts.     The  rails  rest  on  %-iu. 


sti'ol  tie-jilatcs  7xlo:Vj  in.,  which  liave  an  outside  to]) 
shoulder  to  hold  the  rail  and  a  bottom  rib  to  secure  a  hold 
in  the  tie.  Ordinary  %-in.  square  spikes  are  used.  For 
each  tie-plate  there  are  four  spikes,  only  two  of  which 
hold  the  rail,  the  others  serving  to  hold  the  plate  tight 
upon  the  tie  even  if  the  rail  spikes  work  loose.     At  the 
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FIG.    2.     RAILWAY-TRACK    CONSTRUCTION    ON    PAVED 
STREETS   IN   PHILADELPHIA 

joints,  spikes  are  driven  first  in  the  slots  of  the  splice 
bars,  and  after  the  bars  have  been  drawn  tight  by  the 
bolts  extra  spikes  are  driven  through  holes  in  the  bars. 
The  details  of  the  trackwork  are  shomi  in  Fig.  2. 

The  rails  are  laid  with  broken  joints,  and  at  intervals 
of  5  ft.  6  in.  they  are  connected  by  flat  tie  bars  2%x%  in., 
having  1%-in.  threaded  ends  which  pass  through  the  rails 
and  are  secured  by  square  nuts  on  both  sides  of  the  web. 
The  ties  are  7x!)  in.,  81/0  ft.  long,  with  18  ties  to  a  rail 
length. 

The  subgi-ade  is  241^  in.  below  top  of  rail,  and  on  this 
i-  a  6-in.  concrete  base.  Stone  ballast  is  laid  with  a 
depth  of  1%  in.  under  the  ties  and  is  filled  in  between 
and  around  them.  An  unusual  feature  is  the  laying  of 
1-in.  planks  on  top  of  the  ties  to  support  a  3-iu.  bed  of 
gravel  upon  which  the  stone  paving  blocks  are  laid.  In 
the  spaces  on  each  side  of  the  rail  web  are  laid  yellow-pine 
fillers,  2x6  in.  on  the  outside  and  3x6  in.  on  the  inside. 
Outside  of  the  track  the  paving  blocks  rest  on  a  thinner 
cushion  bed  on  a  G-in.  concrete  base. 


Hume  Garbnse  Disposal  at  Mtlnankee — In  every  Milwau- 
kee home  there  wUI  be  more  or  less  fire  from  now  on  until  the 
warm  weather  returns.  These  fires  in  stove  and  furnace 
should  do  more  than  give  us  warmth.  There  is  little  or  no  use 
for  a  garbage  can  in  the  Milwaukee  home  that  is  supplied 
with  a  good  furnace.  If  garbage  is  drained,  wrapped  in  paper 
and  placed  on  the  glowing  coals  of  the  furnace,  i*  will  be 
completely  and  effectively  destroyed,  and  if  this  is  done 
promptly  after  each  meal  and  before  there  is  decay  there  will 
be  no  disagreeable  odors  or  nuisance  of  any  kind.  This 
method  of  destroying  garbage  has  been  tried  by  members  of 
the  Health  Department  for  a  number  of  years.  None  of  them 
reports  any  trouble.  To  most  of  them  the  method  has  become 
a  convenience  so  much  greater  than  the  garbage  can  that 
they  would  not  think  of  returning  to  the  can  as  a  receptacle 
for  the  winter's  accumulation  of  garbage. — Milwaukee 
'•Health    Bulletin" 
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SyNOPSIlS — A  Ifi  lo  20%  gain  in  capacity  of 
each  suburban  passenger  line  can  be,  secured  bi/ 
rlianginci  from  steam  Id  electric  Iraclioii.  Single 
phase  selected  for  possililc  Irunk-liite  (i/ienilions. 
(Jrerhead  construction  on  the  Pauli  line:  changes 
in  xignul  system  and  rolling  stocL-. 

TIk'  lVMin>\  Kaiiia  IM!.  is  now  oiiciatinu  the  suliin-baii 
line  between  Broad  St.  Station,  Philadelphia,  and  I'aoli — 
the  first  of  its  electrified  Hues  in  that  district.  This 
change  and  the  propoised  electrification  of  the  othe?'  suh- 
urhan  lines  have  been  undertalvcn  to  increase  the  caiJacity 
of  tile  Broad  St.  Station  and  relieve  congestion. 

Cii.AXGE  Made  to  Increase  Capacity 

This  terminal  is  of  a  stidi-end  ty])c.  with  l(i  station 
tracks  approached  by  six  niaiu-line  and  three  yard  tracks 
on  an  elevated  structure.  At  West  Philadelphia  the  main 
lines  branch  off,  going  north  to  New  York,  west  to  Pitts- 
burgh and  south  to  Washington.  The  suburban  service 
extends  over  six  different  routes,  as  shown  in  the  sketch, 
I'ig.   I. 

All  the  i)lans  for  relief  by  physical  enlargement  in- 
volved extensive  reconstruction  and  much  delay,  and 
therefore  the  possibilities  of  electric  traction  were  ana- 
lyzed. It  was  found  that  the  change  on  the  Paoli  line 
alone  would  increase  its  capacity  by  about  19%,  giving 
for  the  station  as  a  whole  an  increase  of  about  8%.  A 
similar  increase  in  capacity  vs^ould  result  from  the  electri- 
fication of  the  other  suburban  routes,  and  work  on  tlic 
Chestnut   Hill   line   has  already   commenced. 

Although  the  work  done  on  the  Paoli  line  includes  the 
most  expensive  part  of  electrifying  the  whole  district — 
the  Broad  St.  terminal,  with  its  elaborate  yards  and  re- 
stricted pro])erty  lines — yet  there  will  be  sufficient  sav- 
ing in  crperating  co.st  over  steam  to  pay  the  interest  on 
the  additional  investment;  that  is,  the  increased  capacity 
will  be  largely  self-sustaining,  which  would  not  be  the 
case  with  jihysical  cnlargcinciif. 

A  I.TEliN  ATING-Cuiilf  KNT    Sy.STEM    SELECTED 

The  11,000-volt  single-phase  25-cycle  alternating-cur- 
rent .system  was  selected,  power  being  supplied  directly  to 
the'  train  from  an  overhead  catenary-trolley  system.  The 
jirimary  factor  affecting  this  choice  was  the  possibility 
of  long-distance  operation  over  the  entire  suburban  divi- 
.>5ion,  rather  than  the  requirements  of  present  short  subur- 
ban electric  service.  This  is  in  marked  contrast  to  the 
leasons  for  the  selection  of  fiOO-volt  direct  current  for 
tlio  New  York  terminal  zone  some  years  ago. 

Although  the  possible  future  electric  traction  may  ex- 
tend over  several  railway  divisions  and  cover  various 
classes  of  service,  yet  the  present  installation  is  for  subur- 
ban passenger  service  only  and  involves  about  43  trains 
each  way  between  Philadelphia  and  Paoli,  west  on  the 
main  line  of  the  Philadelphia  division.  From  Broad  St. 
Station  the  main  tracks  nrc  electrified  for  20  mi.  A 
coach  yard  at  West  Philadelphia  and  a  coach  and  rcjiair 


yard  at  Paoli  ha\e  been  etjuippcd.    A  total  trackage  of  9;i 
mi.  is  affected. 

ELECTr.IC    PoWEI!    Is    PlIIiCIIASKD 

Power  will  iKit  be  gciici-att'il  by  Uw  railway  company, 
l)ut  will  be  purchased  from  the  Philadelphia  Electric  Co. 
For  the  present  power  will  be  taken  from  only  one  phase 
of  the  power  company's  three-phase  generating  system.  It 
is  planned  to  supply  future  electrification  from  the  I'c- 
maining  phases.  Current  is  generated  by  the  electric 
t'ompany  at  its  main  station  on  the  east  bank  of  tlie 
Sc-huylkill  River  and  is  delivered  over  four  three-conductor 
armored  submarine  cables  to  the  railroad  company's  Ar- 
senal Bridge  substation  on  the  westerly  bank.  Here  the 
current  is  stepped  up  from  13,200  volts  to  44,000  and  is 
distributed  over  four  single-phase  overhead  transmission 


1.     MAP   OF   PENNSYLVANIA    R.R.    SUBURBAN    LINES 
AT  PHILADELPHIA 

lines,  two  carried  on  each  side  of  the  track.  All  four 
transmission  lines  go  to  the  West  Philadelphia  substation 
(Fig.  ] )  ;  one  pair  continues  to  Bryn  Mawr  and  Paoli  and 
the  other  will  later  run  to  Chestnut  Hill.  The  transmis- 
sion-line in.sulators  are  tested  for  2.^)0,000  volts  puncture 
and  120,000  volts  wet  flashover.  After  erection  the  trans- 
mission lines  were  tested  out  at  a  potential  of  60,000  volts 
to  ground — three  times  working  pressure  (since  the  middle 
of  the  transformer  secondaries  is  grounded  the  working 
])otential  is  22,000  volts  above  earth). 

The  substation  equipment  is  housed  in  substantial  fire- 
proof brick  buildings  adjacent  to  the  track.  Lightning 
arresters  and  Jiigh-tension  feeder  section  switches  are 
located  on  the  roof.  Busbars  and  switching  equipments 
are  on  the  second  floor  and  transformers  on  the  first. 
At  Arsenal  Bridge  (Fig.  1)  there  are  three  5,000-kv.-a.. 
step-up  transformers  and  at  the  three  other  substations 
there  are  two  2,000-kv.-a.  step-down  units.  Space  is 
provided  for  100%  increase  in  capacity.  In  each  station 
there  are  two  small  transformers  stepping  down  to  440 
and  220  volts  for  operating  circuit-breakers  for  lighting 
and  miscellaneous  purposes.  Sixty-cycle  power  is  also 
provided  in  all  substations  to  operate  circuit-breakers  in 
case  of  loss  of  25-cycle  traction  power.  There  are  no  at- 
tendants in  the  substations,  except  at  West  Philadelphia. 
For  the  control  of  the  other  substations  switchboards  are 
])rovi(led  in  nearby  signal  towers. 
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The  overhead-line  construction  in  many  ways  resembles 
that  worked  ont  by  the  same  engineers  for  the  Norfoli<  & 
Western  Ry.,  Elkliorn  grade,  as  noteil  in  Enfjineering 
Xcirs  of  June  34,  1915.  The  principal  feature  is  the 
tubular-pole  cross-catenary  bridge  supporting  the  longi- 
tudinal catenary  and  running  wires.  As  shown  in  Fig. 
■>',  a  tubular  steel  pole  is  set  in  concrete  foundations  on 
.ither  side  of  the  track  and  double-guyed  away  from  the 
track.  Between  the  poles  over  the  tracks  are  two  cross- 
wires  forming  the  cross-catenary  bridge.  Where  there 
is  no  room  for  back-guying,  soll"-su]iporting  structurnl-stcel 
posts  have  been  used. 

DlilAILS  OF  OVERHKAP  SysTEM 

The  tubular  poles  are  built  up  of  various  lengths,  sizes 
and  weights  of  steel  pipe  welded  together  to  meet  the 
\:!rving  cduilitions  of  ditforcnt  locations.     Tlie  guys  are 


1'he  cross-wires  are  of  galvanized-steel  cable,  the  upper 
one  usually  %  '"•  ""'^  the  lower  one  usually  1/2  i"-  ''i  di- 
ameter. Both  are  socketed  at  each  end  with  a  turnbuckle 
at  one  side.  The  top  and  bottom  wires  are  joined  by 
vertical  %-in.  rods  and  malleable-iron  clamps  at  the 
points  where  insulators  supporting  longitudinal  wires  are 
located.  The  insulators  are  of  the  three-disk  suspension 
type.    Each  disk  is  8  in.  in  diameter. 

The  main  longitudinal  messenger  is  a  l/^-in.  seven- 
.strand  double-galvanized  steel  cable,  .strung  with  a  sag 
of  ")  ft.  ill  a  normal  span  of  300  ft.  Every  mile  or  two 
this  table  is  socketed  and  dead-ended  on  one  of  the 
structural  signal  bridges  spaced  about  half  a  mile  apart 
(Fig.  I).  The  messenger  is  insulated  from  the  bridge 
by  two  or  more  sets  of  three-disk  suspension  insulators. 

Every  15  ft.  on  curved  track  and  30  ft.  on  tangent 
track  two  wires  are  supported  from  tlie  messenger.     The 


FIG.S.  2  TO  5.  OVERHEAD  LINE  CONSTRUCTIOX  OF  PKXXSYLVAXI.A.  R.R.  AT  PHILADELPHI.\ 

2 — On  typical  tangent.     Fig.  3 — On  typical  curve.     Fig.  4 — Signal  and  anchor  bridge.     Fig.  5 — In  Paoli  yard 


-olid-steel  rods,  with  a  heavy  turnbuckle  near  the  ground 
lud  to  permit  of  adjustment.  The  anchors  are  of  the 
dead-weight  tj'pe,  consisting  of  a  concrete  slab  reinforced 
with  old  rails.  Where  the  guy  rods  pass  up  through 
the  soil  they  are  protected  by  steel  pipe  filled  with  grout. 
Ivicli  steel  structure  is  grounded  by  connecting  to  a  cop- 
per plate  buried  in  coke. 

The  cross-catenary  bridges  are  about  300  ft.  apart 
on  tangents  but  closer  on  curves,  the  spacing  depending 
upon  the  degree  of  curvature.  The  insulators  holding 
the  longitudinal  wires  are  o\cr  the  center  of  each  track, 
being  offset  on  curves  toward  the  outside. 


top  wire — called  the  auxiliary — is  of  Xo.  0  round 
cojiper,  giving  proper  current-carrying  capacitj'  to  the 
overhead  .system.  The  lower  wire  is  a  No.  000  grooved 
bronze  alloy  ("phono-electric").  Both  wires  are  about  32 
ft.  above  the  top  of  rail,  except  where  they  pass  under 
certain   highway   bridges 

Pnovrsioy  Agaixst  Corbosiox 

In  the  terminal  and  along  the  first  5  mi.  out,  where 
the  steam-locomotive  traffic  is  dense  and  there  is  much 
smoke  and  corrosive  gas,  a  noncorrodible  tube  hanger  and 
Iiauger  clips  of  monel  metal  and  bronze  are  used.    Wliere 
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I  lie  sU'iini  traffic  is  not  dense  wrouglit-iron  strap  hangers 
1  ill.  wide  by  ^^g  in.  thick  are  eni])loyed.  The  main 
messenger  cable  is  protected  from  corrosion  at  brass  or 
nionel-nietal  hanger  clips  by  an  inside  zinc  collar. 

On  tangents  the  hangers  hold  only  the  auxiliary  messen- 
ger and  the  running  wire  is  supported  at  mid-span.  On 
curves  where  the  two  lower  wires  do  not  hang  directly 
beneath  the  messenger  both  wires  are  supported  at  the 
same  point  from  the  hanger.  Eigidity  is  here  prevented 
by  the  chance  for  upward  swing. 

The  tension  in  all  cables  is  selected  so  that  in  hot 
weather  there  will  be  no  sagging  of  the  running  wire, 
while  in  cold  weather  the  contraction  will  not  cause 
.■stresses  beyond  the  elastic  limit. 

The  running-wire  catenary  system  for  each  of  the  four 
main   tracks   is   separated   electrically   from    the   others. 


FlC.   6.      STEEL  MOTOR   CAR,   PENNSYLVANIA   R.R. 

and  sectionalizing  points  are  provided  at  all  crossovers 
so  that  parts  of  the  line  may  be  cut  out  of  service  for 
repair. 

WiuEs  Under  Highway  Bkidges 

The  electrified  route  is  crossed  by  numerous  overhead 
highway  l)ridges  with  limited  clearance  over  the  track. 
In  such  cases  where  it  is  impractical  to  raise  the  high- 
way bridge,  the  trolley  wires  are  dipped.  TJie  catenary 
i)ridges  are  so  lot'ated  that  the  highway  bridges  come 
in  the  center  of  the  .span  and  where  the  vertical  height 
necessary  to  clear  the  catenary  system  is  at  a  minimum. 
The  overhead  line  is  steadied  by  being  held  with  post-type 
insulators  on  hrackets  on  the  bridge  structure.  Trans- 
mission lines  on  either  side  of  the  track  are  also  carried 
down  underneath  the  bridge. 

To  prevent  curious  pedestrians  from  coming  in  contact 
with  the  wires  solid  wooden  fences,  either  vertical  or  in- 
clined, and  of  .sufficient  height  to  shut  out  all  view  of  the 
wires,  have  been  erected.  To  protect  trainmen  general 
orders  have  1)een  issued  that  no  men  be  allowed  on  toj)  of 
the  cars  in  the  electric  zone. 

Bonding  Eails;  Peeventixg  Induction  Interference 

Each  rail  of  the  main-line  track  is  double  bonded 
throughout  with  No.  0  copper.  Through  interlockings 
only  one  rail  of  each  track  is  bonded,  but  all  the  traction 
rails  are  connected  together.  The  bonds  have  pin-ex- 
panded terminals,  one  being  welded  and  the  other  soldered 


on,  after  the  bond  has  been  slipped  under  the  fishplate. 
At  each  signal  block  the  track  rails  are  sectionalized 
by  insulating  joints.  The  traction  current  is  led  through 
impedance  bonds  connected  around  the  insulated  joints 
(allowing  the  85-cycle  traction  current  to  flow,  but  pre- 
venting the  60-cycle  signal  current  from  passing). 

Minimum  inductive  effect  of  traction  currents  on  ad- 
jacent telephone  and  telegraph  wires  has  been  secured 
in  nmch  the  same  way  as  on  the  Norfolk  &  Western  Ry. 
Series  transformers  are  located  about  a  mile  apart  along 
the  line  and  the  full  traction  current  is  led  througli 
the  primary  windings.  The  secondary  coils  are  connected 
across  insulated  joints  in  the  track  so  that  at  this  point 
all  returning  traction  current  must  pass  through  the 
rails.  These  transformers  are  shown  in  place  on  tower 
l)rackets  of  a  signal  and  aiiclior  bridge  in  FMg.  4. 

CiiANGEfs  IN  Signal  System 

Throughout  the  electrified  lines  it  was  necessary  to 
change  the  existing  direct-current  signal  track  circuits 
to  alternating  current.  For  about  15  mi.  of  four-track 
line  the  old  form  of  semaphore  signals  has  been  replaced 
by  one  with  hooded  electric  lamps  arranged  in  three  rows 
like  the  sema|diore  positions  of  clear,  caution  and  danger. 
These  are  shown  in  Fig.  4.  Nearly  all  the  old  signal 
bridges  had  to  be  replaced  by  heavier  ones  to  provide 
nnchorages  for  the  catenary  system. 

The  inductive  effect  of  traction  current  in  the  signal 
lircuits  is  killed  by  resonant  shunts  (capacity  and  resist- 
ance in  series,  adjusted  so  that  they  present  zero  im- 
l)edance  for  the  25-cycle  current). 

Power  for  the  operation  of  the  signals  is  supplied  by 
the  West  Philadelphia  and  Paoli  substations.  At  West 
Philadelphia  there  are  two  150-kv.-a.  motor  generators 
running  on  the  trolley  bus  and  furnishing  current  at  3,400 
volts  and  60  cycles  over  three  single-phase  feeders.  An 
emergency  transformer  carried  on  an  outside  supply 
furnishes  single-phase,  60-cycle  current  for  signal  lighting 
in  emergency. 

Throughout  the  electrified  zone,  telephone  and  tele- 
graph wires  have  been  put  underground  on  account  of 
damage  from  sleet  storms.  Along  the  main  line  these 
wires  are  carried  in  clay  conduits  or  bituminized  fiber 
duets.  To  minimize  induction  disturbances  the  conduit 
is  located  as  near  the  edge  of  the  right-of-way  and  as  far 
J'rom  the  tracks  as  possible.  The  main  signal-power  cable 
is  lead-sheathed  and  carried  in  a  pitch-filled  pump  log 
I'un  on  top  of  the  main  bank  of  conduits. 

Besides  the  usual  telephone  facilities  lietween  sub- 
stations and  bet\reeu  the  power  director  and  train  dis- 
]>atchers,  there  are  permanent  telephone  bnxes  im  every 
signal  bridge — approximately  half  a  mile  apart. 

Steel  Rolling  Stock 

The  traffic  is  carried  entirely  by  motor  cars.  The 
standard  steel  suburban  coaches  have  been  used  wnthout 
structural  changes.  This  was  possible,  since  the  require- 
ments for  mounting  electric  apparatus  were  considered  at 
tlie  time  when  the  car  was  introduced.  Each  car  carries 
two  225-hp.  single-phase  air-cooled  motors,  mounted  on 
,  one  truck.  The  other  truck  does  not  drive.  Each  motor 
car  is  complete  with  one  11,000-volt  pantograph  trolley, 
oil  circuit-breaker,  main  transformer,  switch  group  and 
limit  switch,  resistance,  and  two  master  controllers,  one 
motor-generator  set  for  supplying  the  control  energy,  one 
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control  liatti'i-v,  linir  iiiiic-point  train-line  receptacles 
and  one  train  line  jumper,  one  combined  blower  and  com- 
pressor unit,  and  one  complete  air-brake  equipment.  All 
of  the  main  pieces  of  electrical  apparatus  are  mounted 
on  one  end  of  the  car  and  the  air-brake  equipment  is 
mounted  at  the  other  end.  This  puts  appro.\imately  f)0% 
of  the  total  car  weight  on  the  driving  wheels.  The  cars 
are  litted  for  double-end  control  and  operation. 

The  motors  are  connected  in  series  and  are  started  and 
operated  u|)  to  about  15  mi.  per  hr.  as  repulsion  motors 
with  the  auxiliary  field,  armature  and  main  field  in  series. 
The  running  steps  for  higher  speeds  place  the  au.xiliary 
licld  on  one  part  of  the  car  transformer  and  the  armature 
and  main  field  on  the  other  portion.  Subsequent  steps  are 
obtained  by  increasing  the  motor  voltages.  Between  the 
motor  shaft  and  the  driving  wheels  are  flexible  gears,  eacli 
made  up  of  a  rim,  a  center  and  intermediate  springs,  which 
ccjualize  the  rapidly  pulsating  torque  of  the  single-phase 
motor  and  prevent  unpleasant  vibration  in  the  car  frame. 

The  air-brake  equipment  is  eilectro-pneunuitic  (the 
Wcstinghouse  U.  C,  which  has  been  generally  adopted 
by  the  Pennsylvania  K.E.).  The  ajjplic'ation  is  made 
simultaneously  on  all  the  cars  by  electrically  controlled  re- 
lease, .service  and  emergency  sections  of  a  "universal 
valve"  which  replaces  the  "triple  valve"  of  the  older  air- 
brake systems.  This  equipment  may  be  used  with  either 
steam  or  electric  traction. 

Engineering  and  Constkuction 

The  design  and  construction  described  were  carried 
out  by  Gibbs  &  Hill,  of  New  York  City,  as  consulting 
engineers  for  the  railroad  company,  but  in  cooperation 
with  the  engineering  department  and  officials.  All  con- 
struction except  for  substation  buildings  and  inspection 
l)uildings  (which  were  built  under  outside  contracts) 
was  carried  on  by  specially  organized  force.  The  motor- 
car equipment  and  important  electrical  apparatus  was 
furnished  by  the  AVestinghouse  Electric  and  Manufactur- 
ing Co.,  but  the  mounting  of  the  car  equipment  was  car- 
ried out  by  railroad  forces  under  the  motive-power 
tleparbuent.  The  signal  equipment  and  changes  in  tele- 
phone and  telegraph  lines  were  designed  and  installed 
under  the  direction  of  the  signal  and  telegraph  depart- 
ments, the  equipment  being  made  by  the  Union  Switch 
and  Signal  Co.  Tubular  poles  were  made  by  the  National 
Tube  Co.,  structural  material  bj'  the  McClintic-ilarshall 
Co.  and  Belmont  Iron  Works;  overhead  wires  by  J.  E. 
U'oebling's  Sons  Co.,  Waclark  AVlrc  Co.  and  Bridgeport 
Brass  Co. 


Plat  op  .\djiiMtalile  Dearin^K  in  Brii-k  TestN — Ordinal  y  flat 
(rigid)  bearings  for  testing  brick  in  compression  are  nearly 
as  good  as  self-adjusting  bearings,  according  to  an  extended 
series  of  tests  just  reported  in  the  October  "Journal"  of  the 
Association  of  Engineering  Societies.  E.  L*.  Baker  and  A.  F. 
Suss,  students  in  AVashington  University,  made  the  tests. 
The  series  included  about  300  tests.  To  get  comparative 
values,  eaoh  brick  was  first  broken  in  cross-bending  and  then 
the  .two  pieces  tested  in  crushing,  each  by  a  different  method. 
The  bearing  surfaces  were  chipped  flat  with  cold-chisel  and 
hammer,  but  were  not  bedded.  Two  forms  of  spherical  bear- 
ing were  used — (1)  a  one-piece  bearing,  consisting  of  a  rocker 
shoe  the  curved  surface  of  which  rested  on  the  platen  of  the 
testing-machine,  while  the  other  (flat)  face  supported  the 
brick;  and  (2)  a  ball-and-socket  bearing.  The  comparison 
values  of  crushing  strength  obtained  in  the  tests  are:  One- 
piece  spherical  bearing  to  flat-plate  bearing,  1.03;  ball-and- 
socket  bearing  to  one-piece  bearing,  1.12.  The  ball-and- 
socket  bearing  gave  the  highest  average  crushing  strength, 
9.340  lb.  per  sq.in.  Thefe  brick  averaged  2,600  lb.  per  sq.in. 
ill  modulus  of  rupture. 


The  Highway  Dejiartment  of  the  State  of  Ohio  (Clinbm 
Oowen,  Commissioner)  has  issued  as  Bulletin  No.  'Z>> 
a  resume  of  a  long  series  of  tests  made  to  determine  tiu( 
distribution  of  concentrated  loads  to  the  beams  and  girders 
under  a  rein  forced-concrete  lloor  slab.  The  tests  were 
both  on  laboratory  specimens  aiul  on  the  floor  of  an 
actual  bridge.  The  pamphlet  is  too  long  to  abstract  here, 
but  as  an  indication  of  its  contents  the  summary  of  the 
results  is  given  below.  The  object  of  the  tests  was  to 
olotain,  if  possible,  a  sufficient  knowledge  of  the  distriliu- 
tion  of  loads  through  and  by  concrete  floor  slabs  to  en- 
able the  designer  rationally  to  jiroportion  the  joi.><ts  of  a 
slab  floor,  and  also  the  slab  itself  to  carry  concentrated 
loads. 

Practically  all  heavy  loads  on  highway-bridge  floors  ex- 
cept the  dead-load  are  concentrated  on  small  areas,  such  as 
the  wheels  of  a  road  roller  or  heavy  motor  truck.  In  the 
design  of  reinforced-concrete  floors,  therefore,  there  are  two 
assumptions    which    must    be    made: 

(1)  In  designing  the  supporting  joists  or  stringers,  'how 
much  of  a  concentrated  load  on  the  slab  is  carried  by  tlie 
joist  immediately  below  it  and  how  much  is  distributed  by 
the  slab  to  other  joists?  (2)  In  designing  the  floor  slali  il- 
self,  what  width  of  slab  m.ay  be  considered  as  carrying  a 
concentrated   load    resting   upon   it? 

A  satisfactory  theoretical  solution  of  these  questions  is  ini- 
■  possible,  as  it  involves  the  elastic  properties  of  both  concrete 
and  steel  in  flat  slabs  and  beams  with  multiple  supports,  and 
requires  so  many  assumptions  that  any  results  thus  obtained 
would  be  little  better  than  assuming  the  distribution  at 
once. 

The  following  conclusions  regarding  the  distribution  of 
concentrated  loads  on  a  reinforced-concrete  slab  to  the  floor 
joists    seem    to   be    "warranted    by   these    tests: 

1.  The  percentage  of  reinforcement  has  little  or  no  effect 
upon  the  load  distribution  to  the  joists  so  long  as  safe 
loads    on    the    slab    are    not    exceeded. 

2.  The  amount  of  load  distributed  by  the  slab  to  other 
joists  than  the  one  immediately  under  the  load  increases 
with  the  thickness   of  the   slab. 

3.  The  outside  joists  should  be  designed  for  the  same 
total  live-load  as  the  intermediate  joists. 

4.  The  axle  load  of  a  truck  may  be  considered  as  distributed 
uniformly   over    12    ft.    in   width   of   roadway. 

5.  If  the  slab  has  ample  grip  on  the  upper  flange  of  the 
I-beam  and  is  continuous  over  the  floor-beams,  and  the  joists 
are  riveted  to  the  web  of  the  floor-beams,  the  live-load  stress 
in  the  joist  may  be  but  one-half  as  great  as  for  a  similar  load 
on  the  bare  I-beam  supported  at  its  ends. 

6.  Under  these  favorable  conditions  the  axle  load  in  a 
panel  of  not  more  than  20  ft.  may  be  assumed  as  uniformly 
distributed  over  two-thirds  of  the  length  of  the  joists  con- 
sidered as  simple  I-beams  supported  at  the  ends.  Without 
these  conditions  the  load  may  be  assumed  as  uniformly  dis- 
tributed over  a  length  of  at  least  5  ft. 

In  a  slab  of  a  certain  span  and  indefinite  width  there  is 
some  width  symmetrical  with  the  load  beyond  which  a  single 
concentrated  load  will  have  no  effect.  The  stresses  in  this 
slab  will  be  a  maximum  under  the  load  and  will  decrease  in 
each   direction    from   it. 

The  "effective  width"  of  a  slab  is  that  width  used  in  de- 
signing over  which  a  single  concentrated  load  may  be  con- 
sidered as  uniformly  distributed  on  a  line  down  the  middle 
of  the   slab   parallel   to  the  suiiports. 

The  tests  of  slabs  seem  to  warrant  the  following  conclu- 
sions: 

1.  The  "effective  width"  is  affected  very  little  by  the  per- 
centage of  transverse  reinforcement    (parallel   to   supports). 

2.  The  "effective  width"  decreases  somewhat  as  the  load 
increases. 

3.  The  "effective  width"  in  percentage  of  the  span  de- 
creases as   the   span   increases. 

4.  The  following  formula  will  give  a  safe  value  of  "effec- 
tive width"  where  the  total  width  of  slab  is  greater  than 
11  S  +  4  ft.:  e  =  0.6  S  +  1.7  ft.,  where  e  is  effective  width  in 
feet  and  S  is  the  span  in  feet. 

Tests  and  studies  of  the  same  ]ir(iblcra  are  being  made 
by  riiiladclphia,  Init  so  far  without  results. 
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SYNOPSIS — Foundation  work  on  one  of  the 
heaviest  drawlridges  ever  built,  a  douhle-declc 
double-leaf  bascule.  Anchor  piers  in  open  wells. 
Steel  sheetpile  coffer-dam  for  main  jiwrs. 


The  double-deck  double-leaf  bascule  bridge  now  being- 
built  across  the  river  at  Lake  St.,  Chicago,  was  described 
1)V  the  writer  in  Engineering  News,  Nov.  4,  1915.  The 
.-ubstrueturc  consists  of  a  tailpit  and  an  abutment  at 
each  side  of  the  river.  The  tailpit  is  a  concrete  box  rest- 
ing in  four  cylinder  piers  carried  down  to  solid  rock,  the 
walls  of  the  pit  acting  as  beams.  The  piers  are  spaced 
iH  ft.  laterally  so  as  to  provide  for  a  possible  future 
double-track  subway  on  Lake  St.  North  of  the  tailpit  are 
foundation  walls  for  the  operators'  houses.  These  rest 
on  pile  foundations.  The  abutments  are  supported  on 
groups  of  piles  driven  on  each  side  of  the  street,  and  act 
as  beam;-,  spanning  the  space  that  would  be  occupied  by 
a  future  subway. 

The  depth  of  excavation  for  tlie  tailpit  necessitated 
special  care  to  protect  adjacent  buildings  and  the  elevated 
railway  structure.  Work  did  not  proceed  simultaneously 
on  both  sides  of  the  river  due  to  the  fact  that  the  scows 
for  delivering  material  and  removing  excavated  material 
effectually  blocked  the  channel  adjacent  to  the  pier  under 
construction,  and  it  was  necessary  that  one  draw  be  left 
clear  for  the  passage  of  the  river  traffic.  Work  was  started 
Mar.  30,  1914,  by  the  Fitzsimons  &  Connell  Co.,  con- 
tractors for  the  subway. 

Gexekal  ^Iethod  of  Woijkixc; 

The  general  method  of  conducting  the  work  on  the  east 
side  was  as  follows :  Excavation  was  carried  down  to  a 
general  elevation  of  about  3  ft.  above  datum,  giving  about 
38  to  40  ft.  clear  headroom  under  the  elevated  structure. 
A  land  piledriver  was  rigged  uj)  to  clear  the  elevated 
structure,  and  all  piles  were  driven.  It  was  occasionally 
necessary  to  dig  a  hole  for  the  point  of  the  pile,  in  order 
to  get  the  butt  in  under  the  hammer.  By  doing  this  piles 
about  35  ft.  long  could  be  driven. 

As  the  four-story  brick  building  on  the  north  side  ap- 
parently rested  on  floating  foundation,  steel  .sheeting 
was  driven  to  protect  it.  The  contractor  braced  the  struc- 
ture by  tying  the  outside  walls  together  by  means  of 
rods  connected  to  timbers  on  the  outside  faces.  During 
the  excavation  a  reinforced-concrete  wall  inclosing  the 
subsidewalk  basement  of  the  buUding  on  the  south  side 
of  the  street  had  to  be  removed.  This  was  broken  up  by 
light  charges  of  dynamite  without  any  accident.  The 
foundation  piles  under  the  operator's  house  on  the  north 
side  of  the  street  were  also  driven. 

The  coiTer-dam  was  next  constructed.  This  consisted 
of  a  double  row  of  Lackawanna  steel  sheet-piling  for  the 
portion  in  the  river  and  a  single  row  of  steel  or  wood  pil- 
ing for  the  portion  on  laud.     Where  channel  cloarnnces 


permitted,  two  rows  of  sheeting  were  driven  about  7  ft. 
apart;  l)ut  the  rows  for  the  front  wall  of  the  coffer-dam 
were  3  to  5  ft.  apart.  The  two  rows  were  tied  together 
with  rods  and  the  space  between  filled  and  puddled  with 
clay  dredged  from  the  river.  The  sewer  on  the  north  side 
was  diverted  through  a  trough  outside  of  the  colfer-dam. 

A  derrick  was  then  erected  on  the  north  side  to  handle 
the  excavation  from  the  coffer-dam.  Its  mast  was  carried 
by  a  group  of  piles  near  the  north  support  of  the  rear 
girders  supporting  the  elevated  structure,  and  the  stiff- 
legs  were  anchored  to  the  coffer-dam.  Tlie  derrick  hoist 
was  erected  on  a  pile  foundation  outside  the  coffer-dam. 

As  the  excavation  for  the  tail]iit  proceeded  the  coU'er- 
dam   was  braced  bv   four   horizontal   tiers  of   13xl3-in. 


•Bridge  Desi^ning^  Engineer,  Department  of  Public  Worlis 
(Bureau  of  Engineering),  Cliicago. 


FIG.  1.  CONCRETING  PLANT  AND  TOWER 

The  materials  are  delivered  on  scows.  The  view  shows 
the  west  end  of  the  old  swingbridge,  with  the  columns  of  the 
elevated  railway  approach  carried  temporarily  on  a  box  girder 
spanning  the  tail-pit  of  the  new  bridge 

cross-bracing.  One  tier  of  bracing  was  placed  about 
IS  in.  above  datum;  the  others  were  6,  13  and  19  ft.  below 
datum.  The  bracing  was  supported  by  means  of  old  piles 
and  partly  by  suspension  rods  from  the  temporary  box 
girders  carrying  the  columns  of  the  elevated  approach. 
The  material  was  loaded  into  buckets,  which  were  lifted 
out  by  the  derrick  and  dumped  into  a  scow  alongside  the 
coiler-dam.  The  excavation  was  rushed  day  and  night, 
with  men  working  in  three  shifts. 

When  the  excavation  for  the  tailpit  was  practically  com- 
])leted,  that  for  the  subpier  wells  was  started.  The  8-ft. 
anchor-pier  wells  were  started  first  and  were  dug  as  open 
wells,  being  excavated  about  5  ft.  at  a  time  and  then 
lined  with  .'^xG-in.  tongued-and-grooved  maple  lagging  in 
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li'Ugths  of  1  L't.  8  ill.,  each  length  beinj;  hi'Ul  in  i)l!i(c  with 
two  or  thivo  rings  of  lx4-iii.  steel.  These  rings  were  niiide 
in  two  sections,  with  a  hig  bent  on  the  end  of  each  I'oi- 
bolting  together.  The  wells  were  excavated  in  this  man- 
ner to  solid  limestone  rock,  the  bottom  of  the  well  extend- 
ing 1  ft.  into  tlie  rock  to  insnre  a  good  l)earing. 

Tiie  material  encountered  in  these  wells  was  blue  chiy 
from  20  ft.  (where  the  well  started)  to  about  60  ft.  below 
datum;  This  ranged  from  soft  clay  at  the  top  to  very  stiff 
clay  at  tlie  bottom.  From  60  to  75  ft.  below  datum  the 
material  was  a  mixture  of  tough  blue  clay  with  gravel 
and  boidders ;  fi-om  75  to  90  ft.,  a  mixture  of  soft  clay  and 
sand;  from  95  to  105  ft.,  gravel  and  sand.  At  105  ft. 
a  water-bearing  stratum  of  sand  was  encountered,  extend- 
ing to  rock  at  107  ft.  below  datum.  The  quantity  of  the 
water  was  not  enough  to  necessitate  an  air-lock,  the  water 
being  removed  by  a  centrifugal  pum)) ;  but  progress  was 
much  retarded.  Tt  took  from  Aug.  14  to  '28  to  excavate 
these  two  wells. 

Coxi'HETixc;  Pl.^xt  Ekected 

While  these  wells  were  being  put  down  the  concreting 
plant  was  erected.  The  mixer  plant  was  placed  alongside 
the  dock  of  the  building  at  the  south  side  of  the  street, 
on  a  pile  foundation.  In  front  of  the  mixer  was  erected  a 
tower,  similar  to  that  shown  in  Fig.  1  (which  is  the  tower 
at  south  side  of  west  coffer-dam),  for  elevating  the  con- 
crete to  metal  chutes  that  distributed  the  concrete  to  the 
forms.  Handling  concrete  in  barrows  was  unnecessary 
except  for  minor  parts  of  the  work  beyond  the  reach  of 
the  chutes.  These  chutes  were  supported  from  the  ele- 
vated structure  by  means  of  tackle  and  blocks,  and  were 
easily  adjusted.  Material  was  delivered  to  the  river  plant 
on  scows,  being  wheeled  from  the  scows  in  barrows  to  the 
mixer  hopper. 

When  the  excavation  of  the  wells  was  completed  the 
concrete  tilling  was  started.  The  concrete  was  mixed  wet 
and  dropped  through  pipes  into  the  well.  The  work  was 
inspected  at  regular  intervals  during  the  pouring  of  the 
concrete  to  see  that  it  was  being  properly  filled  around  the 
reinforcement  and  that  too  much  water  was  not  accumu- 
lating on  top.  As  the  concreting  proceeded,  the  lagging 
and  rings  were  removed,  except  for  the  bottom  15  to  20 
ft.  of  the  well.  The  concreting  of  the  anchor-pier  wells 
was  completed  on  Aug.  31. 

Excavation"  Started 

The  excavation  for  the  12-ft.  wells  for  the  river  pier 
» ;is  started  Aug.  31,  as  soon  as  the  anchor-pier  wells  were 
'  niK-reted,  and  proceeded  uninterruptedly  until  Sept.  10, 
the  wells  having  been  carried  down  to  95.5  ft.  below 
(latum.  Work-  was  then  suspended  temporaril}^  as  the 
contractor  encountered  some  difficulty  in  getting  proper 
sand  for  concrete,  and  decided  not  to  finish  the  well  to 
rock  until  the  proper  materials  were  available.  After  a 
short  delay  excavation  was  again  started,  and  rock  was 
reached  Sept.  15.  Fig.  2  shows  the  rings  and  lagging  in 
place,  the  line  of  electric  lights  in  the  well  to -illuminate 
it,  and  the  pump  for  keeping  the  well  dry. 

Concreting  was  started  immediately  after  the  excava- 
tion was  completed  and  concrete  brought  up  to  93  ft. 
lielow  datum,  when  work  was  again  suspended  due  to  the 
rejection  of  the  sand  by  the  inspector.  This  was  lake  sand 
I'rom  the  eastern  shore  of  Lake  Michigan,  and  was  finer 
I  ban  that  called  for  in  the  specifications.  After  a  delay 
of  about  a  day  suit^ible  sand  was  procured  and  delivered 


ill  cars  to  a  dock  a  short  distance  from  the  bridge,  from 
which  place  it  was  brought  to  the  site  on  scows.  The  woi'k 
was  then  started  again,  the  wells  being  concreted  to  the 
1(i|i.  The  lagging  in  these  wells  was  left  in  ])]ace  from 
the  bottom  up  to  90. 1-  and  91.6  ft.  below  datum  for  the 
north  and  south  wells  respectively.  The  wells  were  com- 
[)letcd  on  Sept.  21. 

A  bad  leak  in  the  south  wall  of  the  coffer-dam  was 
noticed  on  Sept.  14;  and  it  required  considerable  pumping 
to  keep  the  water  low  enough  to  continue  to  work.  Th(.' 
water  entered  at  the  connection  of  the  double  row  of  steel 
sheeting  with  the  dock,  and  then  through  the  wood  sheet- 
ing which  forms  the  part  of  the  coffer-dam  on  the  land. 
Considerable  material  was  dumped  in  the  river  along  the 


FIG.    2.      INTERIOR    OF  SHAFT    FOR   ONE    OF   THE 
FOUNDATION   PIERS 

The  shaft  is  12  ft.  in  diameter  and  107  ft.  deep,  extending 
1  ft.  into  solid  rocli.  The  pump  and  the  electric  lights  are 
shown.     The  shaft  is  ready  to   be  filled   with  concrete 

dock  where  the  leak  started,  and  finally  stopped  the  leak, 
on  Sept.  24. 

Forms  for  the  tailpit  proper  were  prepared  at  the  time 
the  piers  were  being  constructed,  and  as  soon  as  these 
piers  were  finished  (Sept.  29)  the  concreting  of  the  tail- 
pit  was  started.  The  fioor  of  the  pit,  a  5-ft.  slab,  62x64 
ft.,  was  finished  Oct.  3.  The  construction  of  the  tioor 
requires  all  piles  and  other  supports  for  the  bracing  of  the 
coffer-dam  to  be  cut  off  above  the  top  of  floors,  in  order 
to  avoid  holes  in  the  slab.  The  bracing  is  made  to  hold 
itself  by  trussing.  The  side  walls  and  the  river  and 
anchor  piers  (forming  the  end  walls)  of  the  pit  were  then 
brought  up  to  an  elevation  1  ft.  below  datum,  and  were 
completed  on  Oct.  22.  The  overhanging  parts  of  the  side 
walls  were  temporarily  omitted,  so  as  to  clear  the  piles 
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under  the  girders  siqiporting  the  elevated  structure.  'I'hc 
outside  walls  for  the  operator's  house  were  also  hrouyht 
up  to  the  hottoiii  of  the  cross  walls  joiuiii<r  them  to  the 
tailpit. 

In  order  to  make  the  pits  watertight,  a  G-iu.  laj'er  of 
cement  mortar,  made  of  1  part  portland  cement  and  2 
parts  fine  aggregate,  was  placed  in  the  floors  and  on  the 
outside  faces  of  the  walls,  up  to  ahove  datum.  The  mor- 
tar facing  on  the  walls  was  applied  hy  means  of  a  mortar 
board,  used  as  a  form,  which  was  placed  inside  the  wall 
forms  at  the  proper  distance  to  give  the  required  thick- 
ness of  facing,  the  hoai'd  being  raised  as  the  facing  course 
was  carried  \\p  with  the  concrete.  The  mortar  was  made 
in  a  mechanical  mixer,  and  was  delivered  in  chutes  to  a 
box,  from  which  it  was  cai'i'icd  to  the  forms  in  coal  scut- 
tles or  pails.  The  concrete  was  delivered  by  chutes 
directly  into  the  forms.  Prom  the  time  the  cofEer-dam 
was  first  pumped  out  until  the  concreting  was  finished 
the  work  was  carried  on  continuously,  the  men  working  in 
three  shifts,  except  on  Sunday  (midnight  to  midnight), 
when  no  work  was  done. 

E.-iST  AND  West  Abutments 

At  this  stage  of  the  work  excavation  was  started  for  the 
west  abutment,  and  the  excavation  for  the  east  abutment 
was  finished  and  the  forms  were  constructed.  After  the 
concrete  in  the  tailpit  had  set  the  girders  supporting  the 
elevated  structure  were  shored  up  on  the  masonry,  as 
described  in  the  previous  article  (and  shown  at  A  in  sec- 
tion CC  of  Fig.  3).  The  piles  were  cut  off  so  that  the 
overhanging  walls  and  top  of  the  walls  under  the  oper- 
ator's house  could  be  finished.  This  work  was  finished  on 
Xov.  13.  The  concreting  of  the  east  abutment  was 
started  Nov.  13  and  finished  Xov.  25.  The  concrete  plant 
was  then  moved  to  the  dock  on  the  west  side  of  the  river 
(Fig.  1).  Foundation  piles  for  the  west  abutment  were 
then  driven  in  the  same  manner  and  under  the  same  con- 
ditions as  those  for  the  east  abutment. 

The  forms  for  the  east  tailpit  being  removed,  the  space 
between  the  coffer-dam  and  tailpit  was  filled  with  water. 
Under  full  head  of  water  tlic  pit  showed  a  small  leak  in 
the  north  wall  at  an  elevation  of  about  1  ft.  below  datum 
at  .the  juncti;;n  of  the  side  wall  and  overhang.  This 
stopped  as  soon  as  silt  filtered  into  the  crack,  and  the 
pit  was  then  accepted  by  the  city.  Tlu>  colfer-dam  Avas 
then  removed  and  the  channel  dredged  of  all  excess  mate- 
rial, such  as  yniddling  and  excavation. 

At  this  same  time  the  west  coH'er-dam  was  being  con- 
structed and  foundation  ])iles  I'oi-  the  o|)erator's  house 
were  being  driven.  Excavation  was  also  made  for  the 
new  portion  of  the  5-ft.  sewer  on  the  west  side,  and 
the  sewer  constructed  up  to  the  aliutment,  where  a  tem- 
porary bulkhead  was  placed  and  an  outfall  constructed 
under  a  freight  house  into  the  ri\tT. 

WouK  ox  ■rnK  AVkst  I'imk 

Pumping  out  of  the  west  coll'er-dam  stai'(('(l  .Ian.  II. 
and  as  the  excavation  proceeded  the  dam  was  lu-acrd  as 
described  for  the  east  dam.  Excavation  for  the  founda- 
tion wells  under  the  west  anchor  pier  was  started  Jan.  23 
and  for  the  river  wells  Jan.  25.  On  Jan.  31,  due  to  a  rise 
in  the  river,  the  water  overflowed  the  ])uddle  wall  of  the 
coffer-dam  and  partly  filled  the  wells,  which  were  then 
pumped  out.  Excavation  in  the  anchor-pier  wells  was 
done  after  the  rivcr-i)ier  wells  were  finished.     Water  was 


ciiconnlci-cd  in  the  wells  at  KU  ft.  The  excavation  for 
I  he  ri\er-pier  wells  was  completed  Feb.  7,  having  been 
carried  to  a  depth  of  109  ft.  below  datum  and  1  ft.  into 
solid  rock.  Concreting  was  finished  in  these  wells  on 
Feb.  12„  the  lagging  below  94  ft.  and  87.25  ft.  below 
datum  being  left  in  place. 

The  excavation  for  the  north  anchor-pier  well  was  com- 
pleted on  Feb.  10  and  the  south  well  Feb.  11.  They  were 
immediately  concreted,  work  being  finished  Feb.  15.  The 
lagging  was  left  in  place  below  82  ft.  and  80  ft.  below 
datum  for  these  walls.  The  tailpit  forms  were  then  con- 
structed and  concreting  commenced  Feb.  16.  The  floor 
was  finished  Feb.  20,  and  by  Mar.  6  the  walls  were  brought 
up  to  al>out  1  ft.  below  datum. 

On  ^lar.  5  a  leak  developed  in  the  south  wall  of  the 
colfer-dam  adjacent  to  the  building,  and  this  flooded  the 
coffer-dam  to  river  level.  This  break  was  repaired  and 
the  dam  pumped  out  again. 

During  the  time  that  excavation  for  the  oi)erator's 
houses  was  proceeding  the  forms  for  the  west  abutment 
were  erected  and  the  wall  was  concreted.  This  work  was 
.started  Mar.  12  and  finished  Mar.  19.  The  box-girder 
supports  of  the  elevated  structure  were  then  blocked  uj) 
on  the  masonry  and  the  overhanging  walls  and  operator's 
house  walls  concreted,  finishing  Mar.  29.  As  a  ]irccaution 
against  freezing  the  finished  work  was  covered  with 
tarpaulins. 

The  test  of  the  west  pit  was  made  Mar.  ;)1,  and  the 
coffer-dam  was  removed  Apr.  2.  The  plant  was  then 
remo\'ed,  docks  wore  repaired  where  they  had  been  c\it 
for  the  coffer-dam,  backfilling  was  placed,  the  permanent 
pier  protection  constructed,  and  the  site  cleaned  up.  The 
substructure  contract  was  completed  Apr.  28,  or  about  13 
months  after  starting  work.  The  girders  supporting  the 
elevated  structure  on  the  west  side  were  left  in  place. 

Engineers  on  this  side  of  the  ocean  who  are  concerned 
in  the  development  of  port  works  in  an  orderly,  and 
sometimes  in  a  dilatory,  fashion  will  be  interested  in 
the  feverish  activity  forced  upon  the  port  authorities 
of  Archangel,  Russia,  in  order  to  make  that  port  equal 
to  the  greatly  increased  trade  of  the  war.  United  States 
Commercial  Attache  H.  D.  Baker  reports  upon  this  ac- 
tivity as  follow's : 

Information  has  been  received  of  continued  improvement 
in  conditions  at  Archanf;rel  since  the  time  of  my  visit  there 
early  in  Aug^ust.  Notwithstanding:  increasing:  arrivals  of 
steamers,  the  g'oods  are  shipped  out  now  within  a  reasonable 
time  after  they  arrive,  and  considerable  cotton  and  other 
merchandise  that  had  accumulated  there  early  this  year 
have  now  found  their  way  to   interior  destinations. 

It  is  reported  that  very  good  prog^ress  has  been  made  dur- 
ing- the  last  month  in  railway  improvements  between  VoIog:da 
and  Archangel.  It  is  possible  now  to  run  broad-gage  cars 
from  any  part  of  Russia  direct  to  Archangel,  and  for  half  the  ' 
distance  from  Vologda  to  Archangel  the  line  is  double-tracked. 
The  narrow-gage  line  will  be  retained,  so  that  it  will  still 
be  possible  to  make  use  of  the  narrow-gage  equipment. 
Rapid  progress  is  also  being  made  on  the  line  through  Lap- 
land between  Kandalaksha  and  Kola.  It  is  expected  that  it 
will  be  possible  to  run  cars  over  this  line  after  Jan.  1.  191fi, 
.so  that  Kola  during-  the.  winter  season  can  be  substituted  for 
.\rchangcl  as  a  i)6rt.  there  being  no  heavy  ice  there  as  there 
is  at  Archangel. 

Three  cargo  ice  breakers,  one  of  2,500-ton  capacity  and 
two  of  500-ton  capacity,  will  be  put  on  the  run  for  the  winter 
season  between  Kandalaksha  and  Sorotskoe,  the  voyage 
probably  taking  about  24  hr,  each  way.  Owing  to  their  lim- 
ited capacity,  the  ice  breakers  will  probably  be  reserved 
for    freisht     ursently     required     by     the     government    service. 
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Oiu'  of  tho  liii;iu'st  lldod-llnw  lij;iires  im  rcfdrd  is  jjivcu 
lor  Mill  Crook  in, a  report  on  the  Erie  Hood  of  Aug.  ."5, 
1915,  by  Farley  Gannett,  Consulting  Engineer.  He  reports 
to  the  city  authorities  that  the  maximum  flow  was  about 
1,000  c'u.ft.  per  .'tee.  per  square  mile  of  drainage  area.  As 
noted  briefly  in  the  news  columns  of  Engineering  News> 
of  Oct.  7,  p.  718,  he  recommends  dry-reservoir  coutrol 
to  a  maximum  flow  of  (),000  cu.ft.  per  sec.  and  channel 
improvement  within  the  city  by  concrete  lining  and  con- 
duit. 

.Macinitude  of  Flood 

The  Mill  Creek  drainage  area  has  been  surveyed  and 

lund  to  measure  12.9  sq.mi.    (instead  of  about  17,  as 

stated  in  Engineering  News  of  Aug.  12,  1915).     Of  the 

total,  2  sq.mi.  lies  within  the  city  limits  and  is  largely 

built  over.     The  drainage  area  is  hilly;  the  soil  is  gravel 


10%  greater  than  at  Eric.    It  was  also  more  concentrated, 
starting  later  and  ceasing  more  abruptly  and  earlier. 

The  time  required  for  water  to  flow  from  the  headwaters 
of  Mill  Creek  down  to  the  city  line  ranges  from  1  hr.  to  2 
hr.,  the  shorter  period  prevailing  for  the  higher  flood 
stages.  This  means  that  in  the  storm  of  Aug.  3  the  water 
had  a  favorable  opjiortunity  to  concentrate,  since  the  suc- 
cessive periods  of  heavy  precipitation  were  about  an  hour 
apart.  The  flow  at  26th  St.,  near  the  city  limits,  is  esti- 
mated at  about  11,000  cu.ft.  per  sec.  The  drainage 
area  above  this  point  is  about  11.1  .sq.mi.  .Mr.  Gannett 
states  that  this  is  about  nine  times  the  extreme-dry- 
weather  flow  of  the  Ohio  Eiver  below  Pittsburgh,  drain- 
ing 23,000  sq.mi 

GiiEATKi!  Flood  Possible  at  Euie 
By  plotting  the  precipitations  which  have  occurred  at 
Erie  in  the  last  fifteen  years  and  drawing  a  curve  show- 
ing the  variation  of  precipitation  rates  with  duration,  Mr. 
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underlain  by  a  gray  slate  formation,  a  combination  likely 
to  produce  a  high  ruuott'. 

The  total  fall  of  the  stream  from  its  source  is  about  500 
to  730  ft.  above  Lake  Erie.  Within  the  city  its  average 
slope  is  1.20  ft.  and  just  above  the  city  for  2  mi.  the  slope 
isl.04ft.  per  100. 

The  rainfall  in  the  city  of  Erie  on  Aug.  3  totaled  5.77 
in.  within  14  hr..  including  three  separate  spells  about 
an  hour  apart  in  each  of  which  about  11/4  iu-  ft'"  i"  I'i'H 
an  hour.  It  was  suspected  that  higher  rainfall  occurred 
in  the  hill  regions  south  of  the  city,  where  the  sources  of 
Mill  Creek  are  located.  Accidental  collection  of  the  rain- 
fall in  buckets  and  other  containers,  as  a  careful  search 
disclosed,  indicated  precipitations  of  from  7  to  9  in.  ilr. 
Gannett  concludes  that  in  the  hills  the  rainfall  was  about 


(iannett  suggests  that  a  rainstorm  about  10%  heavier 
than  that  of  Aug.  3  is  possible  in  Erie,  even  if  no  broader 
range  of  experience  is  depended  on  that  the  la.st  fifteen 
years'  records.  This  means  that  a  more  destructive  flood 
may  occur  unless  protection  works  are  built. 

The  maximum  flood  flow  assumed  for  the  design  of 
protection  work  is  12,000  cu.ft.  per  sec,  and  the  channel- 
improvement  i)roject  without  storage  is  designed  to  carry 
this  flow.  In  the  project  with  storage  the  reservoir  is 
designed  to  pass  a  flow  of  6,000  cu.ft.  per  .sec.  and  the 
channel  is  designed  for  this  quantity. 

The  channel  and  conduit  designs  worked  out  for  the 
course  of  the  creek  through  the  citj'  are  shown  in  the  ac- 
companying drawing,  which  shows  sections  to  take  care 
of  the  tivo  flows  noted. 
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^Vt  Rupert,  Pcim.,  the  Delaware,  Lackwaima  &  Western 
R.E.  has  recently  completed  the  lining  of  two  5-ft.  water- 
power  tunnels  with  concrete  sprayed  into  place  by  the 
'"concrete  atomizer,"  a  machine  controlled  by  Harold  P. 
Bro\ni,  120  Liberty  St.,  New  York  City,  in  which  a 
iluid  concrete  is  blown  through   a  nozzle   bv   the  force 


i-lG.     1.       JXTEKIOK     OP    HYDRAULIC     TUNNEL    NEAB. 
RUPERT,  PENN.,  BEFORE  LINING  WITH  CONCRETE 
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of  superheated  steam.  The  machine  was  described  in 
Engineeriiu/  News  of  Oct.  1-i,  1914. 

At  Rupert  a  large  flour  mill  built  about  100  yr.  ago 
is  supplied  with  water  for  power  by  a  pair  of  masourj' 
tunnels  about  5  ft.  high  passing  under  the  bed  of  an 
abandoned  canal  for  a  distance  of  150  ft.  The  mortar 
betw-een  the  stones  had  been  washed  out,  leaving  a  rough, 
imperfect  surface,  as  shown  in  Fig.  1,  and  through  these 
crevices  a  large  leakage  found  its  way  to  the  tailrace. 
The  railroad  had  purchased  the  canal  many  years  ago 
and  is  under  obligation  to  make  all  necessary  repairs. 
The  rough  character  of  the  stonework  made  troweling 
of  little  value  and  there  was  not  sufficient  headroom  to 
permit  the  use  of  forms  and  poured  concrete.  Further- 
more, the  location  of  the  tunnel  so  far  below  the  bottom  of 
the  canal  made  it  too  expensive  a  matter  to  open  the  trench 
and  repair  the  masonry  from  above.  The  satisfactory 
work  of  the  atomizer  last  year  on  the  railroad's  Hoboken 
terminal  and  in  the  open  cut  at  Newark,  N.  J.,  led 
to  the  use  of  this  apparatus  for  repairing  the  tunnels. 

Since  the  tunnels  were  too  far  from  a  railroad  track 
to  permit  the  use  of  steam  from  a  locomotive,  as  had 
been  done  in  previous  work,  a  20-hp.  vertical  boiler  was 
set  up  above  the  tunnel.  A  superheater  located  in  the 
bonnet  and  accessible  through  the  stack  (Fig.  2)  gave 
the  steam  the  superheat  which  tlie  inventor  claims  pro- 
duces a  waterproof  concrete  of  high  density  and  strength. 

It  was  feared  that  the  small  section  of  the  tunnel 
might  make  it  impossible  to  use  steam  in  the  inclosed 
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FIG.   1.     ORIGIXAL 
CONDITION 


FIG.   2.     WITH  JOINTS 
CLEANED 


Space  without  forced  ventilation  and  that  the  exhaust 
steam  and  the  high  temperature  would  interfere  with 
the  work,  but  no  trouble  of  this  kind  was  encountered. 

The  stonework  was  first  cleaned  by  a  jet  of  steam 
and  hot  water  from  the  atomizer.  This  was  at  once 
followed  by  a  jetted  stream  of  concrete,  which  adhered 
to  the  sides  of  the  roof  of  the  tunnel  and  filled  all  the 
crevices.  For  coar.-^e  aggregate  veiy  small  pebbles  were 
used,  while  sand  was  iised  for  fine  aggregate.  The  peb- 
bles hammered  the  concrete  into  the  cracks"  and  crevices 
so  that  no  troweling  was  necessary.  While  the  surface 
formed  is  not  as  smooth  as  is  desirable  on  some  work, 
it  is  sufficientl}-  smooth  for  the  case  at  hand.  In  many 
places  large  stone  had  dropped  from  the  roof  and  6  to 
8  in.  of  concrete  was  required  to  make  the  surface  level. 

The  20-hp.  boiler  proved  to  be  ample  for  the  work 
and  the  proper  amount  of  water  in  the  concrete  was 
easilj'  maintained.  No  difficulty  was  found  in  carrying 
the  concrete  several  hundred  feet  from  the  mixer,  and 
there  was  Init  little  wear  on  the  hose,  probably  because 
the  wet  cement  acts  as  a  lubricant. 

By  L.  Cmrv'is* 

The  engineers  of  the  City  of  St.  Louis.  Mo.,  have  been 
experimenting  to  determine  the  availability  of  the  cement 
gun  for  relining  old  sewers  of  large  diameter,  with  the 
intention  of  purchasing  an  outfit  for  municipal  use  if 
the  results  obtained  warrant  the  expense.  Theoretically 
the  capacit}'  of  rough  brick  and  ashlar  sewers  could  be 
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FIG.     3.       CEilENT-GUN    FINISH    AND 
TROWELED    SURF.\CE 

.sutEciently  increased  by  a  smooth  mortar  lining  (smooth 
enough  to  justify  a  eoeflQcient  n  in  Kutter's  formula  of 
0.013)  to  make  possible  a  large  saving  in  the  cost  of 
proposed  relief  sewers.  Moreover,  the  sewers  are  improved 
by  filling  the  joints  in  the  old  masonry. 

Although  computations  were  conclusive,  there  were  se\- 
eral  points  on  which  no  data  could  be  obtained.  For  in- 
stance, it  was  not  known  whether  this  thin  mortar  coat 
would  adhere  to  wet,  slimy  brick  without  previous  treat- 
ment; and  if  treatment  proved  necessary,  whether  a 
sandblast  or  a  wire-brush  abrasive  was  the  best  method. 
Again,  since  smoothness  of  surface  was  the  principal 
object,  it  was  thought  advisable  to  give  the  gunite  a 
trowel  fini.sh,  even  if  the  natural  film  surface  was  de- 
stroyed and  the  waterproofing  qualities  impaired.  Since 
the  cement  gun  hitherto  has  been  mainly  used  to  give  a 
weather  or  waterproof  surface,  this  troweling  was  r)b- 
jected  to  by  all  the  companies  consulted. 

A  trial  contract  was  entered  into  with  a  Chicago  com- 
pany for  the  use  of  a  gun,  a  compressor  and  two  operators. 
A  length  of  sewer  in  which  were  combined  both  ashlar 
and  brick  masonry,  and  which  was  small  enough  so  that 
;ill  ]iarts  could  be  reached  without  the  use  of  scaffolding, 
was  selected  for  the  experiment.  Fig.  1  is  a  fair  represen- 
tation of  the  original  surface. 

In  preparing  the  sewer  for  the  mortar  coat,  wire  brushes 
were  first  tried  and  found  wanting.  The  sandblast  failed 
becaiise  of  insufficient  air.  The  method  finally  adopted 
was  to  pick  and  scrape  the  mortar  out  of  the  joints  with 
a  tuck-pointer's  tool.  Many  old  sewers,  however,  are 
too  thickly  covered  with  foreign  growths  to  be  susceptible 
to  any  scarifying  method  other  than  the  sandblast,  and 
sufficient  compressor  capacity  should  be 'provided  to  con- 
vert the  ffun  into  a  sand  blower  where  necessary. 
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The  surface  obtained  with  tlie  scrapiug  tools  is  shown 
in  Fig.  2  and  can  be  compared  with  the  appearance  after 
the  untroweled  gunite  coat  had  been  applied. 

As  for  the  advisability  of  troweling,  it  is  fairly  evident 
that  where  the  sewer  is  already  overcharged  the  additional 
capacity  obtained  by  a  smooth  surface  is  worth  the  cost, 
even  though  it  is  necessary  to  apply  a  rather  wet  flush 
coat  before  floating.  It  is  estimated  that  the  natural 
gunite  finish  will  Justify  a  coefficient  of  0.015,  and  that 
troweling  will  reduce  this  to  0.013,  both  values  to  include 
not  only  the  head  lost  in  friction  but  that  lost  in  eddies 
due  to  incoming  laterals  and  manhole  shafts.  Taking  the 
sewer  in  question  as  an  example,  this  two-point  decrease 
is  equivalent  to  a  9%  increase  in  capacity  at  an  additional 
expense  of  about  25c.  per  liu.ft.  of  sewer.  Fig.  3  shows 
the  rather  cnide  results  obtained  with  a  sharp-cornered 
metal  float.  On  any  future  work  wooden  floats  with 
rounded  cornei's  will  be  used. 

Hitherto  little  has  been  said  of  the  added  life  given 
an  old   brick  sewer  by  filling  the  joints  with  cement 


Aadls  tt®  Ts'^'^eipse  C®siffip)tuitgita©ims 

By  Horace  Andrews* 

Eiujineeriny  News  of  May  6,  1915,  on  page  896,  puV)- 
lished  a  query  as  to  a  demand  iot  traverse  tables  for  each 
10"  of  arc.  In  a  reply  which  was  published  in  abstract 
Aug.  5,  1915,  the  writer  of  this  article  referred  to  certain 
books  of  tables.  As  many  requests  have  been  received  for 
further  details  regarding  these  books,  the  following  fuller 
notes  may  be  of  interest. 

Probably  the  most  recent  and  accurate  table  of  natural 
sines  and  natural  cosines  is  that  of  Prof.  W.  Jordan 
(1842-1899),  called  "Opus  Palatinum,"  after  Rheticus. 
It  was  issued  in  a  second  and  corrected  edition  in  1913. 
The  first  edition  appeared  in  1897.  The  table  gives  sines 
and  cosines  to  seven  jDlaces  of  decimals  for  each  10"  of 
ai'c  throughout  the  quadrant.  This  work,  of  270  pages, 
is  puijlished  by  the  Hahnsche  Buchhaudluug,  Hanover  and 
Leipzig,  1913,  price  7  marks.  A  review,  in  November, 
1897,  stated  that  Professor  Jordan  had  in  preparation 


FIG.    4.      OLD    SEWER    WITH    BRICK    INVERT 
WEARING   OUT 
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mortar  applied  under  pressure.  St.  Louis  has  many  miles 
of  such  sewers  built  before  the  advent  of  portland  cement, 
which  today  are  in  varying  stages  of  decay.  In  the  great 
majority  of  cases  the  damage  is  confined  to  the  brick 
joints,  which  are  eroded  to  depths  varying  from  several 
inches  on  the  invert  to  almost  nothing  around  the  arch. 

In  many  cases  the  second  stage  has  been  reached  where 
the  invert  bricks  are  being  washed  away  as  the  joint 
erosion  progresses.  Fig.  4  shows  a  case  where  the  entire 
three  rings  are  gone  and  the  foundation  clay  is  being 
attacked.  The  collapse  of  the  sewer  will  eventually  follow, 
although  the  life  of  an  apparently  unsafe  brick  arch  is  re- 
markable. Fig.  5  shows  a  case  which  has  been  in  practic- 
ally this  same  condition  for  over  a  year. 

It  is  proposed  to  treat  such  sewers  with  a  mortar 
coating  of  the  minimum  thic-kness,  troweling  where  justi- 
fiable, and  where  the  invert  has  disintegrated  to  a  danger- 
ous extent,  to  flume  the  flow  and  reconstruct  the  invert 
with  vitrified  brick  up  to  the  point  reached  by  the  gunite. 
On  the  foregoing  work  both  the  gun  and  compressor 
are  operated  on  the  street,  only  the  nozzleman,  one  signal 
man  and  the  surfacers  being  in  the  sewer. 

Sprrlal  Treatment  of  Temporary  Wall — The  new  Essex 
power  station  of  the  Public  Service  Electric  Co.,  Newarl<, 
N.  J.,  is  designed  for  future  extension  on  the  land  face.  The 
red-brick  buildings  are  closed  off  here  by  temporary  walls  of 
galvanized  corrugated  sheet.  These  have  been  painted  red, 
and  by  special  selection  of  colors  in  several  trials  they  have 
been  made  so  close  a  match  to  the  brickworlt  that  at  a  'short 
distance  they  appear  part  of  the  permanent  work. 


a  more  extended  table,  giving  all  six  functions— .sin,  co.y, 
tan,  cot,  sec  and  cosec — but  his  death  on  Apr.  17,  1899, 
seems  to  have  prevented  or  delayed  its  publication. 

A  similar  book  to  that  of  Jordan,  entitled  "Tables  Con- 
taining the  Natural  Sines  and  Cosines  to  7  Decimal 
Figures  of  All  Angles  Between  0°  and  90°  to  Every  10", 
Etc.,  by  C.  L.  H.  Max  Jurisch,  Examiner  of  Diagrams, 
Cape  Colony,  Capetown,  Michaelis  and  Braun"  (printed 
by  Breitkopf  and  Hartel,  Leipzig),  is  said  to  have  aj)- 
peared  in  1884,  and  has  been  used  to  some  extent  in  Ger- 
many. Sossna  publishes,  in  1901,  a  list  of  errata  of  this 
work  and  points  out  that  these  are  with  one  or  two  excep- 
tions likewise  found  in  the  tables  of  Rheticus  and  I'itis- 
cus,  which  were  evidently  used  as  a  basis  by  Max  Jurisch. 
Sossna  states,  in  1896,  that  he  himself  had  computed  a 
si\-]ihice  table  of  natural  sines  and  natural  cosines  for 
ciub  ID",  and  that  he  had  used  as  a  basis  of  comparison 
th(>  7T])lace  log  tables  of  Dr.  C.  Bremiker,  all  discrepancies 
revealed  being  invariably  ti-aced  to  errors  in  the  ancient 
tables  of  Rheticus  (1511-15:6)  and  Pitiscus  (1561- 
1613). 

These  ancient  tables  were  to  10"  and  10  places  of  deci- 
mals and  10"  and  15  places  of  decimals  respectively. 
Thev  were  published  in  1596  and  1613  (see  "Encyclo- 
pedia Britannica,"  11th  ed..  Vol.  26,  p.  328).  Despite  the 
errors  of  the.se  tables — estimated  by  Sossna  as  1,000  in 
number — it  is  stated  in  the  encyclopedia  article  referred 
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to  Ihiil  "lln'V  remain  t<i  lliis  ilay  llu>  ultiiiiatc  aiillmi-ily 
ami  also  Toniu'd  the  data  Irum  \\lii<li  \'lar(|  c'alciilalcd  his 
logaritlinis." 

Tho  iiioiiimu'iital  work  of  li'lu'ticus,  wliich  ki'iU  roin- 
juitors  constantly  at  work  for  twelve  years,  was  soon 
superseded  by  logarithmic  tables.  Tlic  extending  use  of 
computing  machines  lias  again  re\i\ed  the  use  of  the 
natural  eireulai'  functions,  after  .'liHi  yr.  of  dormancy, 
t'onlidence  in  the  acciii-ac\'  of  the  tables  of  Jordan  is 
increased  by  the  knowledge  of  corivspondence  between 
Sossna  and  Jordan,  whereby  all  known  errors  were  elim- 
inated. The  lew  discovered  during  the  15  yr.  of  use  of 
Jordan's  tables  have  been  corrected  in  tho  1913  edition. 

Traver.se  tables,  giving  multiples  of  luitural  sines  ami 
cosines,  are  well  exeni]ili(ied  in  "Tafeln  zur  Bereclmung 
reehtwiidvliger  (,'oordinateii  im  Anftrage  des  Herrii 
Finanzniinisters  liearbeitet  \on  C.  F.  Defert,"  etc.  (.sec- 
ond improved  edition;  Berlin,  1874;  Verlag  von  Julius 
Springer,  ]\Ionbijouplatz  No.  3,  xxx  +  97  pp.  9x1  U/o 
in.).  This  gives  multiples  10,  '20  .  .  .  90  times  .s'f/; 
and  cos  for  each  1'  of  arc,  with  snbtables  for  decimal 
])arts  from  0.00  to  0.99,  also  tables  to  be  pasted  separ- 
ately on  cardboard  and  used  if  angles  subdividing  the 
minute  of  are  are  employed.  For  a  distance  of  1,000 
this  table  gives  results  to  three  places  of  decimals. 

Beferfs  table  is,  in  the  o])inion  of  the  writer,  about  of 
the  same  degree  of  convenience  and  of  more  agreeable 
typography  than  the  following,  which  is  equally  precise : 
"Traverse  Tables  Computed  to  4  Places  of  Decimals  for 
Every  Minute  of  Angle  Up  to  100  of  Distance,"  etc.,  by 
Richard  Lloyd  Gurden  (London,  Charles  GrifTin  &  Co., 
Stationers'  ilall  Court,  1880;  270  pp.,  914x14  in.). 
Angles  given  to  seconds  of  are  are  less  easily  employed 
with  Gurden's  tables  than  with  Defert's. 

It  is  evident  that  a  traverse  table  giving  multiples  of 
sin  and  cos  for  each  10"  of  are  would  be  extremely  large 
and  inconvenient,  while  Jordan's  sin  and  cos  tables  are 
primarily  designed  to  be  employed  with  computing  ma- 
chines. With  such  extensive  surveys  as  those  of  tlie 
United  States  Geological  Survey,  which  is  said  to  run 
from  1,000  to  2,500  mi.  of  traverse  lines  a  year,  a  com- 
puting machine  might  profitably  be  employed,  but  many 
surveyors  will  find  such  infrequent  use  for  multiplying 
machines  that  they  will  prefer  tables  of  products. 

There  are  three  of  these  known  to  the  writer.  The 
earliest  is  "A.  L.  Crelle's  Eecheutafeln"  of  1857  (500  pp., 
81^x12  in.),  which  passed  through  many  stereotyped  edi- 
tions, all  of  which  neglected  to  give  multiples  of  10, 
20  .  .  .  90,  and  thus  interrupted  the  use  of  the  tables 
in  an  annoying  manner.  This  defect  has  been  rectified 
by  the  new  edition  of  1908,  by  0.  Seeliger.  The  table  is 
a  very  valuable  lielp  to  an  engineer  for  many  purjioses 
and  gives  products  of  any  tM'o  numbers  nnder  1,000.  Its 
price  is  15  marks. 

"Ludwig  Zimmerman's  Uechentafeln."  in  its  "Grosse 
Ausgabe"  (Liebenwerda,  1S96,  205  pp.,  714x10  in.;  5 
marks),  gives  products  of  any  figure  of  two  places  by  any 
of  4.  Its  typography  and  paper  are  excellent  and  its 
price  extremely  low.  It  offers,  on  its  title-page,  a  sum  of 
10  marks  for  any  error  discovered. 

A  more  recent,  extensive  and  costly  work  is  that  of  Dr. 

J.  Peters    (Berlin,   George  Reimer,  Liitzowstrasse,   107; 

500  pp.,  9x141/^   in.;   15  marks;  postage  2.80   marks). 

This  work,  having  the  same  scope  as  Zimmerman's,  would 

I    be  preferred  by  most  computers,  even  at  the  higher  price. 


i'"or  computing  traverses  where  natural  sines  and 
cosines  to  four  places  of  decimals  would  suffice,  as  in  all 
stadia  work  and  in  many  other  eases,  the  tables  of  Zim- 
merman and  Peters  give  excellent  results,  though  the 
work  of  a  computing  machine  is  more  rapid  if,  as  stated 
to  tlie  writer  in  reference  to  a  well-known  American 
macliine,  "the  new  Comptometer  permits  striking  as 
many  digits  at  once  as  required,  and  nuikes  multiplication 
so  fast  that  the  product  of  0.9187  X  91(5. 8;j  is  completed 
easily  in  5  sec,  far  less  time  than  would  he  required 
merely  to  find  the  page  in  the  table  for  0.9187." 

The  little  four-place  table  of  0.  Soiffert  (Brauu- 
sebweig,  Friedrich  Vieweg  &  Sohn ;  33  p.,  5x91/^  in.)  is  to 
lie  reconnneuded,  as  it  gives  not  only  natural  sines  and  co- 
sines but  also  a  table  of  V  2  sin  and  V  2  cos  for  the  check- 
ing of  results.  A  duplicate  computation  for  all  traverse 
work  is  of  course  most  expedient  and  in  I'russiais  required 
by  goverjmient  regulations. 

A  more  convenient,  simple  and  ra[)id  method  of  trav- 
erse com])utation  was  developed  by  Prof.  E.  Hammer  in 
"Project  for  a  New  Method  of  Computing  the  i'rojeetions 
of  Travcr.se  Lines"  {Zeiisclirift  fiir  Vermessuii<jwesen. 
Jn'^e  11,  1908;  16  pp.).  Professor  Hammer  jjroposed 
tables  giving  natural  sines  and  cosines  for  each  10'  or  20' 
of  arc,  multiplied  by  numbers  from  1  to  250  consecutively 
(under  the  supjiosition  of  metrical  measurements  and  250 
meters  as  a  maximum  length  of  line),  to  be  supplemented 
by  a  graphical  table  or  a  slide-rule  for  the  neglected  min- 
utes and  seconds  of  arc  and  the  metrical  subdivisions  to 
centimeters,  or  even  to  millimeters,  if  thought  advisable. 
Hammer's  project  has  recently  been  brought  to  fulfill- 
ment by  Dr.  Artur  Griinert  in  his  "Tafeln  zur  Berech- 
nnng  der  Koordinaten  von  Polygon  und  Kleinpunkten" 
(Stuttgart,  Yerlag  von  Konrad  Wittwer,  1914;  vii  -f-  181 
PP-;  7i/>xl0%  in.;  8.50  marks.)  For  10-min.  intervals 
all  products  of  sin  and  cos  up  to  300  are  contained  in  this 
table.  The  graphical  table  for  subdivisions  is,  com- 
mendably,  supplanted  by  auxiliary  tables  whereby  a 
double  interpolation  is  secured  in  a  simple  manner.  In 
the  prospectus  of  this  work  the  example  is  given :  Sought 
81.75  m.  X  sin  10"  04'  20". 

Prom  p.  39  of  tables,  SI  X  sin  10°  0'   = 14.07 

From    the   proportional-part   table    on    the   same    page. 

for  75  cm.  and  tabular  difference  of  17  (14.24  —  14.07)  0.13 

From  auxiliary   table,   for    4'   20" 0.10 

SI. 75    X    10°    04'   20" 14.30 

Griinert's  table  is  carefully  reviewed  by  K.  Ludemann 
{Z.  fiir  Venncss.,  July  21,  1914)  and  its  use  contrasted 
with  Gauss'  "Polygonometrisehe  Tafeln,"  which  in  Prus- 
sia enjoys  general  esteem  and  popularity',  with  the  result 
that  Griinert's  results  are  at  least  as  exact  as  those  of 
(j'anss  and  require  only  two-thirds  the  time.  The  .scope  of 
Griinert's  tables,  300  ni.,  exceeds  Hammer's  suggestion 
of  250  m.,  yet  for  use  with  the  foot  as  a  unit  of  measure 
they  would  seem  to  fail.  A  similar  table  fur  foot  measures 
might  well  be  founded  on  Grunert's  and  based  on  2-ft. 
intervals,  or  less  conveniently  3-ft.  intervals,  up  to  1,000 
of  distance,  without  expanding  the  work  immoderately. 
Such  a  table  would  be  a  notable  advance  upon  existing 
means  of  traverse  computation. 

Gennan  books  not  out  of  print  may  be  ordered  from 
their  publishers  at  the  prices  quoted,  which  should  be  sent 
by  international  money  order,  with  an  addition  of  20% 
to  cover-  cost  of  postage.  Some  of  the  tables — Crelle's 
and  Peters' — can  be  bad  witli  descriptive  matter  in  Eng- 
lish or  French. 
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A  "walkiiijj;  drecl<io"  excavated  trenr-h  on  a  section  or 
the  new  aqueduct  for  the  water-supply  of  Winnipeg,  Man., 
Canada.  The  dredge  was  carried  on  four  sleds,  one  at 
each  comer,  with  an  intennediate  sted  or  pad  at  each 
side.  The  side  pads  supported  a  post  each,  on  which  the 
dredge  was  lifted  slightly  by  means  of  chains,  winches 
and  a  hoisting  engine.  With  the  weight  off  the  corner 
pads,  the  structure  is  moved  forward  by  chains  |nilling 
on  the  legs,  which  normally  rest  on  the  pads.     The  lil't- 


'L'licsc  traverses  are  run  in  circuits,  so  as  to  form  a 
network  of  lines  covering  the  entire  survey.  They  are 
systematically  adjusted  upon  themselves,  according  to 
their  closure  errors,  and  the  coordinates  of  all  stations 
are  computed.  The  instruments  used  in  running  all 
traverse  lines  were  Bausch  &  Lomb  theodolites  reading  to 
minutes,  and  100-ft.  steel  tapes.  In  all,  61.9  mi.  of 
traverse  was  run,  the  average  error  of  all  circuits  being 
1  ft.  in  6,197  ft.,  and  the  perimeter  traverse  inclosing 
the  entire  net  having  an  error  of  1  ft.  in  32,884  ft. 

The  vertical  control  was  run  with  Bausch  &  Lomb 
semi-precise  levels  and  target  rods  reading  to  0.001  ft. 


]\-i;i;  'i'i;i';.\'(.ni.    W()r.Ki.\'< 


-Mr.   flEOTTON   OF  WINNIPEG  AQUEDUCT 


ing  and  the  pulling  ai'c  continuous  iluriiig  the  operation 
of  the  dredge,  which  moves  forward,  straddling  the  trenrli. 
The  .speed  is  about  (!  mi.  per  day.  The  bamlike  structure 
on  top  of  the  machinery  house  (see  view)  is  the  workmen's 
|]\uikhouse. 

This  dredge  was  used  by  the  J.  H.  Tremblay  Co.,  con- 
tractors for  the  westerly  18  mi.  of  aqueduct.  During  the 
past  season  it  was  not  worked  to  capacity  because  of  the 
shallow  trench.  It  is  being  used  at  present  in  replacing 
the  spoil  bank  as  backfill  over  the  aqueduct.  James  H. 
Fuertes  is  consulting  engineer  on  the  project.  W.  (1. 
Chace  is  Chief  Engineer. 


©f  DsiySoEas,  ©Ihn© 

By   R.  H.  Randaij.* 

In  connection  with  the  design  of  a  comprehensive 
sewerage  system  for  Dayton,  Ohio,  by  Metcalf  &  Eddy, 
Con.<ulting  Engineers,  Boston,  Mass.,  and  F.  0.  Bichel- 
berger.  City  Engineer,  the  city  is  making  a  "complete 
topogra])hic   survey. 

As  some  ])ortions  of  the  city  had  already  been  niap])e(l 
for  flood-prevention  purjwses  at  the  time  of  the  beginning 
of  the  city  survey,  a  scale  of  1  in.  =  200  ft.  was  adopted 
to  agree  with  the  previous  work.  A  contour  interval  of 
1  ft.  was  selected  owing  to  the  large  areas  of  flat  or  gently 
sloping  ground,  although  the  city  lias  an  extreme  relief 
of  about  2.'')0  ft. 

The  area  covered  l)y  the  survey  is  ai)i)roximately  2r> 
sq.mi.,  and  the  liorizontal  control  is  entirely  by  ])rimaiT 
traver.so,  no  triangulation  being  undertaken  because  of 
tlie  prohii)itive  cost  of  such  w<irk  and  the  small  ai-ca 
involved. 


In  i-stalilisliing  42  pernianenl,  bt'iich  marks,  48.5  mi.  of 
lc\els  was  run,  the  average  closing  error  being  0.009  ft. 
per  mile.  The  entire  level  net  was.  adjusted  by  the 
United  States  Geological  Survey  method,  based  on  the 
closing  error  and  length  of  circuit.  All  bench  marks  are 
of  the  standard  types  used  by  that  organization. 

The  transit-stadia  method  of  taking  topography  was 
tried  at  the  beginning  of  the  topographic  work,  but  soon 


•Enffineer  in  charge  of  toposruphic  survey. 


PART  OF  DAYTON  TOPOGRAPHTC  SHEET 
(REDUCED  ONE-H.MjF) 

proved  uiisnited  to  work  demanding  such  great  detail 
and  accuracy.  IMane-tables  were  then  purchased,  and  the 
resulting  topograpliy  has  been  cheaper  in  cost  and  greatly 
su]>erior  in  quality  to  that  taken  by  transit. 

Before  going  into  the  field  each  plane-table  sheet  has 
plotted  upon  it  the  exact  slieet  edges  and  all  traverse  sta- 
tions occurring  witliin  its  area.     All  plotting  is  done  by 
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I.  riMiiii'iihir  cDonliiiiiti's,  tlio  orijrin  ol'  coonlinalcs  bi'iiijr 
jilaceil  sutliciently  southwest  of  the  survey  to  insure  all 
signs  of  coonliiiates  heiiig  plus.  Kacli  map  sheet  is 
37x20.5  in.  in  size,  and  is  made  of  the  best-quality  (iouble- 
mounted  drawing  paper,  the  grain  of  one  of  the  douiileil 
sheets  being  at  right  angles  to  the  other. 

Practically  all  work  in  open  or  residential  di.striets  is 
done  by  compass  traverse  running  between  the  plotted  eou- 
trol  points.  The  horizontal  closing  error  was  arbitrarily 
lixed  as  ~  ft.  on  the  mapping  scale,  but  both  compass  and 
force-  and  backsight  lines  generally  close  with  errors  not 
exceeding  t  ft.,  and  these  are  sometimes  caused  by  the 
unavoidable  changes  in  the  paper  due  to  different  degrees 
of  huniidity.  Xo  limit  was  set  for  the  vertii^al  closing- 
errors,  but  in  all  except  very  hilly  districts  these  seldom 
exceed  0.3  ft.,  aiul  the  average  is  0.1  ft. 

The  number  of  readings  per  acre  averages  9,  and  ranges 
from  ;i  to  30  in  various  types  of  topography,  the  latter 
number  being  in  quarries,  gravel  pits,  etc. 

Two  plane-table  parties  are  in  the  field,  each  composed 
of  a  topographer,  recorder  and  rodman,  and  from  20  to 
:iO  acres  per  party  is  covered  in  a  day.  To  date  the 
largest  week's  work  for  one  party  has  been  0.;5-l:  sq.  mi. 

After  the  sheet  is  completed  in  the  field  it  is  returned 
to  the  office  and  inked  in  three  colors — black  being  used 
for  culture,  brown  for  contours  and  blue  for  drainage. 
.Ml  street  and  alley  lines  are  checked  with  the  city's 
plat  books  before  inking. 

Reproductions  in  one  color — black — are  being  made  by 
]ihotolitliogra])hy. 

Following  are  some  cost  data  :     , 

Priniarv  Traverse 

Pel-  Mi, 

Field    work    $10.  (is 

Office    (emiiputiiiH'   and   adjusting) 5.-1(1 


Field   work    ...... 

Otfloe    (computing 


Se 


niprecise   Levels 
djusting:) 


riane-Table  Topography 


$i4.:i.s 
Per  Sq.Mi. 


Field    work    (based    upon    field    time   and   expenses 

14    sheets) $2SS.1S 

Inking   Uo .  00 


]Rep©ip^  oim  (DoiacipeS®  Polos  foip 

The  Committee  on  Power  Distribution  of  the  American 
l-;iectric  Railway  Association  (A.  S.  IJichey,  Worcester, 
ita.ss.,  chairman)  in  its  recent  report  for  the  San  Fran- 
cisco convention  has  summarized  its  tests  and  experience 
of  several  years  in  the  follo^ving  eight  paragraphs: 

1.  Failure  of  a  pole  is  always  due  to  stretching  of  the 
reinforcing  rods  on  the  tension  side. 

2.  A  failure  is  always  preceded  b.v  the  appearance  of  hair- 
line cracks  in  the  concrete  on  the  tension  side,  at  rather  fre- 
quent and  regular  intervals  from  the  ground  line  up. 

3.  It  is  advantageous  to  use  a  high  grade  of  reinforcing 
steel  to  secure  the  maximum  tensile  strength. 

4.  Plain  round  reinforcing  rods  are  essentially  as  satis- 
factory as  twisted  or  other  rough  rods,  because  in  general  the 
rods  will  elongate  before  they  slip  in  the  concrete. 

5.  A  larger  number  of  small  rods  is  preferable  to  a  smaller 
number  of  large  rods,  as  a  better  distributed  reinforcement 
may  be  secured  for  a  given  amount  of  steel  and  a  greater 
bonding   contact   surface   is   presented    to    the    concrete. 

•5.  The  reinforcement  need  not  be  uniform  throughout  the 
length  of  the  pole,  but  may  be  stepped  off  as  the  top  of  the 
pole   is  approached. 

7.  A  pole  with  uniform  reinforcement  will  break  at  the 
ground  line,  while  one  with  tapered  reinforcement  will  break 
at  some  point  above  the  ground,  depending  on  the  taper  of  the 
reinforcement. 


S.  A  concrete  pole  has  an  element  of  safety  In  it.  as  a  fail- 
ure of  the  pole  will  not  in  general  allow  it  to  fall  to  thit 
ground.  It  is  ditllcult  at  times  to  pull  over  a  pole  after  fail- 
ure, even  (hough  it  is  inclined  at  a  large  angle  from  the 
vertical. 

The  committee  presented  complete  specifications  for 
manufacture  of  reiiiforced-coiicrete  poles.  The  following 
l)aragraphs  are  of  interest: 

Weights — Variations  in  weights  of  poles  shall  not  exceed 
r>%  over  or  under  the  weights  specified  in  the  order. 

Reinforcement — The  area  of  reinforcing  rods  shall  con- 
stitute practically  3%  of  the  cross-sectional  area)  of  the  pol.- 
at  the  ground  line,  and  shall  be  made  up  of  16  reinforcing  bars 
lilaced  as  shown.  The  modulus  of  elasticity  of  the  reinforcing 
steel  shall  be  at  least  30,000,000. 

Pole  Attachments — Holes  shall  be  provided  in  the  pole  for 
steps,  cross-arms,  span-wire  attachments,  bracket  arms  and 
other  fi.vtures. 

Test — One  per  cent  of  the  number  of  poles  (minimum  of 
one  pole)  may  be  tested  to  destruction,  and  10%  of  the  total 
number  of  poles  may  be  tested  for  deflection  with  the  specified 
loading,  all  at  the  expense  of  the  contractor.  Any  addi- 
tional testing  that  may  be  required  by  the  company  shall  be 
at  its  expense.  The  poles  to  be  tested  may  be  selected  by 
tile  company. 

Rejection— The  failure  of  40%  of  the  poles  tested  to  meet 
the  requirements  as  herein  specified  shall  be  sufficient  cause 
for   rejection   of  the   entire   order. 


By  F.  0.  Xelson* 

The  use  of  reinforced  concrete  for  highway  culverts 
has  facilitated  the  design  of  a  convenient  method  of  retain- 
ing the  earth  at  the  upper  side  of  the  road  where  (as  is 
frequently  the  case)  the  culvert  is  at  the  head  of  a  drain- 
age ditch  or  where  it  is  desirable  to  fill  the  ditch  above 
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OOXt'RFiTE    HICHW.W    CULVERT    WITH    BA.STX    FOR 
i>r.\ixa<;k   ditch  COXNECTIOX 

this  side  of  the  load.  The  arrangenieiit  shown  in  the 
accompanying  drawing  has  been  found  very  .satisfactory. 
It  serves  the  interests  of  the  highway  and  the  adjacent 
landowners,  and  may  be  modified  to  suit  individual  cases. 
The  drawing  shows  a  box  culvert  having  wings  parallel 
to  the  roadway.  "When  the  wings  are  at  an  angle  of  about 
45°  or  more  with  the  roadway  a  straight  wall  between  the 
outer  ends  of  the  wings  may  be  used.  A  floor  for  the 
culvert  and  for  the  basin  formed  by  the  retaining  wall  is 
of  course  essential  to  prevent  scouring  by  the  water.  The 
area  of  the  basin  inclosed  by  the  retaining  walls  is  made 
e(iual  to  the  cross-sectional  area  of  the  barrel  of  the  cul- 
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vert.  This  is  ample,  but  |)robably  not  e.xtravagaiit,  lor 
small  culverts  when  the  low  cost  aud  the  reduced  chances 
of  being  obstructed  by  drift  are  considered,  though  the 
capacity  of  the  vertical  opening  is  much  greater  than  that 
of  the  horizontal  opening  of  equal  area. 

For  tile  outlet  protection  this  plan,  at  very  low  cost, 
eliminates  the  washing  around  the  ends  of  the  bulkhead 
wall  and  the  undermining,  both  of  which  give  trouble 
on  steep  grades. 


The  First  t'uucrete-l'iiveil  State  Hishnay  in  Pennsylvania 
IS  now  under  con.sti'Uctiun  between  Easton  and  Bethlehem. 
The  pavement  is  16  ft.  wide,  6  in.  thick  at  the  edges  and  8  in. 
at  the  center,  and  there  is  a  crushed-stone  shoulder  on  each 
side.     The  pavement  is  reinforced  with  triangular  mesh  wire 
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1  1.>.M()UTH,     IMASS.,     WATER-WORKS     SERVICE     RECORl), 
ABOUT    ONE-HALF    ACTUAL,    SIZE 

tlie  attention  of  "Engineering  News."  The  actual  size  is  4xfi 
in.  (scant).  This  card  is  froiTi  the  records  of  the  water-works 
of   Plymouth,  Mass.,  Arthur   E.   Blackmer,   superintendent. 

Doliyiue:  SiibaqueuiiN  Koek — In  excavating  a  go.vcrnment 
channel  100  ft.  wide  and  S  ft.  deep  tlirough  Boca  Ciaga  Bay. 
between  Clearwater  and  St.  Petersburg-,  Fla..  solid  rock  was 
encountered.  Slow  progress  was  made  with  this  part  of  thr 
work  because  of  the  difficulty  of  putting  down  and  loading 
the  blast  holes  witli  the  equipment  at  hand.  A  professional 
blaster    suggested     "dobying"     or     surface-blasting    under     a 
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and  is  built  in  39'/C.-ft.  sections  separated  by  tar-paper  expan- 
sion joints.  The  crew  and  outfit  shown  in  the  accompanying 
views  have  laid  from  seven  to  eight  sections  (2S0  to  320  ft.) 
per  S-hr.  day.  The  work  is  being  done  under  the  direction 
of  the  Pennsylvania  State  Highway  Department,  which  has 
never  had  very  much  money  to  spend  on  new  construction. 
The  cement  was  contributed  by  various  cement  companies. 

"Water-WorkH  Service  RerordH — Keeping  records  of  service 
connections  in  a  card  file  is  quite  general  in  water-works 
practice,  but  there  is  much  diversity  as  regards  the  size  and 
make-up  of  the  card  record.  The  card  shown  in  the  accom- 
panying illustration  is  one  of  the  neatest  which  has  come  to 


tamping  cap;  and  instead  of  using  a  mud  cap  the  blaster  sug- 
gested that  the  water  over  the  rock  would  serve.  The  scheme 
was  tried  with  success.  The  rocli  was  a  soft  coral. — "Du  Pont 
Magazine,"  November,   1915. 

Cracks  in  AVallH  of  Case-Construction  Buildiues  are 
ordinarily  thought  to  be  impossible.  -V  Pittsburgh  building, 
however,  shows  a  pronounced  cracic  in  its  rear  wall  for  the 
full  height  of  the  lower  story.  Local  engineers  have 
attributed  it  to  racking  effects  of  wind;  but  if  this  were  true, 
the  crack  should  he  diagonal  or  multiple,  whereas  it  is 
straight  and  nearly  vertical.  Whether  expansion  effects  could 
produce  such  a  crack  is  a  matter  of  dispute. 


November   11,   1!)15 
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Despite  the  dverwlieliniii^  defeat  of  the  revised  eonsti- 
tution  in  New  York  State  on  Nov.  2,  there  is  still  ample 
room  for  improvement  through  legislative  enactment  in 
a  number  of  matters  which  the  new  constitution  was  ex- 
pected to  mend.  The  engineers  who  worked  together — 
and  separately — to  improve  the  constitution  in  ways  of 
particular  concern  to  them  might  well  direct  their  efforts 
for  a  few  .years  to  come  to  making  the  most  of  the  pres- 
ent constitution  and  to  devising  individual  amendments 
for  submission  to  the  legislature  and  subsequently  to 
popular  vote.  Just  what  direction  these  efforts  should 
take  could  best  be  determined  after  further  study — per- 
haps by  committees  or  a  joint  committee  of  the  engi- 
neering societies  centering  in  the  state.  There  is  good 
reason  to  believe  that  besides  study  of  the  sort  indicated 
much  educational  work  should  be  done  to  bring  home 
to  the  people  at  large  such  anomalous  conditions  as  the 
choice  of  a  State  Engineer  by  po])ular  vote,  the  exist- 
ence of  a  medley  of  150  overlapping  and  conflicting  de- 
partments, commissions  and  liureaus,  issuing  50-yr.  bonds 
to  pay  for  improvements  with  a  life  of  5  to  10  yr.,  and 
changing  the  organization  and  personnel  of  executive 
departments  charged  with  the  construction  and  mainte- 
nance of  great  public  improvements  with  every  turn  of 
the  political  weather  vane.  The  remedy  of  some  of  these 
and  of  many  other  evils  is  dependent  on  neither  constitu- 
tional amendments  nor  legislative  statutes,  but  rests  sim- 
ply on  sound  and  strong  public  opinion.  Every  engi- 
neer in  New  York  State  should  do  his  part  to  make  pub- 
lic opinion  in  these  matters  sounder  and  stronger. 


^Etiaelpsil! 


The  rejection  of  municipal  jjurchase  of  street  rail- 
ways at  Cleveland  and  Detroit  on  Nov.  2  is  taken  in 
some  quarters  as  a  further  indication  of  the  same  reac- 
tionary tendency  as  was  exhibited  in  the  defeat  of  the 
proposed  new  New  York  constitution  on  the  same  date 
and  various  constitutional  amendments  in  New  Jersey 
and  California  during  the  preceding  two  weeks.  Neither 
street-railway  vote,  however,  can  be  taken  as  a  good  read- 
ing of  the  municipal-ownership  barometer,  for  local  dis- 
putes clouded  the  issues  in  each  city. 

In  Detroit  the  city  administration,  the  street-railway 
commission  and  political  leaders  generally  favored  the 
purchase.  Strange  though  it  sounds,  the  municipal  own- 
ership league  opposed  it — probably  through  failure  of  the 
ordinance  to  name  a  price.  The  labor  vote  was  against 
it.  The  railway  company  was  willing,  but  apparently 
not  anxious,  to  sell.  In  Cleveland  the  municipal-owner- 
ship ordinance  created  no  great  activity.  It  was  initiated 
by  the  local  Socialists,  and  neither  of  the  leading  candi- 
dates for  mayor  openly  favored  it. 

These  and  other  fall  elections,  as  they  affected  utility 
companies,  showed  discordant  manifestations  that  would 


puzzle  the  most  astute  politician.  Toledo  turned  down  an 
ordinance,  giving  the  electric-railway  system  a  25-yr. 
franchise,  so  that  in  the  Ohio  city  the  existing  chaos  is 
continued.  In  Cleveland  two  suburban  electric  roads 
were  granted  rights  for  improvements,  one  of  them  a  sub- 
way under  the  business  section,  and  a  new  union  railway- 
station  project  was  approved.  In  Pennsylvania  a  consti- 
tutional amendment  was  passed  allowing  Philadelphia  to 
raise  its  borrowing  capacity  from  7  to  10%  of  the  asses.sed 
valuation,  the  increase  applying  only  to  money  for  self- 
sustaining  improvements.  This  makes  elt'ective  the  $6,- 
000,000  appropriation  ordinances  already  passed  for  the 
new  Philadelphia  rapid-transit  plans.  It  is  locally  ex- 
pected that  the  new  mayor-elect  is  more  or  less  hostile  to 
the  present  (reform)  administration's  program  for  the 
extension  of  the  city's  rapid-transit  facilities. 

Si  Tteiaia^  ©IF  IBesi'iflt^s*' 

For  some  time  past  the  rapid  transit  field  has  been 
dominated  by  subways.  They  have  a  grip  on  the  popular 
fancy  that  threatens  to  bar  all  future  elevated-railway 
construction.  It  is  true  that  Philadelphia  is  going  ahead 
with  a  rapid-transit  program  that  includes  long  stretches 
of  elevated  railway.  But  elsewhere  the  subway  is  the  only 
type  of  line  considered.  Thus,  a  comprehensive  report 
on  Detroit  transit,  made  a  few  months  ago  by  well-known 
consulting  engineers,  discussed  street  cars  and  subways 
exhaustively  but  ignored  elevated  railways ;  even  the 
word  "elevated"  did  not  occur  in  the  whole  of  the  bulky 
report.  So  also  in  Cleveland  all  rapid-transit  ideas  are 
ba.sed  on  subways.  Broadly,  the  same  is  true  wherever 
rapid  transit  is  thought  of. 

The  elevated  railway  is  cheap  and  efficient.  But  it  has 
fairly  earned  the  popular  dislike.  It  is  noisy  and  it 
darkens  the  street ;  also,  many  persons  say  it  is  ugly.  The 
noise  is  the  chief  objection.  Only  those  who  have  lived 
and  worked  alongside  the  metallic  roar  can  realize  the 
condition  personally,  but  anyone  can  gage  the  effects  by 
noting  the  depreciated  state  of  property  and  population 
within  several  hundred  feet  to  either  side  of  an  elevated 
railway  line. 

The  ugliness  of  the  elevated-railway  structure  is  a 
question  of  taste.  Probably  no  one  ever  lost  a  dollar,  or 
ever  had  his  comfort  or  convenience  reduced,  by  the 
ffisthetic  shortcomings  of  an  elevated  railway. 

Yet  the  essential  motive  in  the  design  of  the  Queens 
Boulevard  elevated  structure,  described  in  this  issue,  seems 
to  have  been  a  purely  Ksthetic  one — to  produce  an  orna- 
mental structure.  At  the  same  time  a  structure  of  greatly 
reduced  noisiness  has  been  built — having  solid  floor,  mas- 
sive framework,  well-cushioned  roadbed,  and  parapet 
walls  that  will  confine  the  spread  of  noise  from  the  car 
wheels.  It  is  a  fair  question  whether  the  adoption  of  the 
design  was  not  dependent  just  as  much — or  more — on 
noi.sele.ssness  as  on  l)eautv. 
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It  may  be  conceded  that  a  verv  liaiidsome,  not  to  say 
monumental,  .>;tructure  ha.s  been  built  on  Queens  Boule- 
vard. The  structure  is  a  most  valuable  object-lesson  as  to 
tlie  possibilities  in  the  way  of  elevated-railway  construc- 
tion. It  furnishes  a  living  proof  that  skill  and  study 
can  produce  a  satisfactory  elevated  structure.  Under  these 
circumstances,  the  subway  should  not  have  the  exclusive 
j'iirht-of-way  in  future  consideration  of  rapid  transit. 

Founding  a  heavy  structure  on  soft  bottom  lias  ever 
been  the  test  of  the  builder's  skill.  It  is  the  same  to- 
day, although  the  modern  builder  has  the  help  of  a  great 
array  of  methods  and  machines  for  dealing  with  water, 
penetrating  treacherous  ground  and  forming  a  solid 
structure  to  distribute  the  superstructure  loads.  Indcr 
pendent  thought  and  initiative  are  vital  to  success  in 
foundation  work — today  as  much  as  two  centuries  ago. 

The  share  of  the  constructor  as  distinguished  from  the 
designer,  in  this  exercise  of  originality  is  worth  special 
attention.  Reference  to  the  construction  of  foundatioiis 
for  torpedo-boat  berths  at  Charleston,  on  another  page, 
will  show  an  interesting  example  of  the  demands  for 
original  planning  on  the  contractor's  part.  In  that  case 
a  novel  design  was  to  be  built,  but  standard  or  ordinary 
designs  are  only  less  likely  to  require  the  contractor  to 
devise  new  methods.  This  is  true  of  all  construction 
fields,  but  nowhere  more  than  in  the  foundation  field. 
Here  the  integrity  and  strength  of  the  finished  structure 
depend  in  large  measure  on  the  builder's  skill  in  produc- 
ing conditions  that  will  realize  the  various  assumptions 
underlying  the  design. 

Foundation  construction  is  at  the  same  time  one  of 
the  most  difficult  and  one  of  the  most  promising  fields 
of  the  engineer's  activity.  The  engineering  of  founda- 
tions is  by  no  means  as  far  advanced  as  other  fields  of 
design,  on  the  score  of  our  ignorance  of  the  materials — 
the  soil — if  for  no  other  reason.  There  is  ample  oppor- 
tunity for  progress,  therefore,  in  the  matter  of  theory 
and  design.  But  the  opportunities  for  new  work  on  the 
constructor's  side  are  even  greater. 

The  substitution  of  electric  traction  for  steam  in  the 
Philadelphia  terminal  of  the  Pennsylvania  R.E.  and 
out  on  one  of  the  important  lines,  as  described  elsewhere 
in  this  issue,  is  a  significant  railway  development  of  the 
moment.  One  of  the  early  statements  in  the  article  is  that 
the  change  was  made  to  increase  the  capacity  of  the  Broad 
St.  Station  and  to  relieve  congestion.  It  has  become  a 
generally  accepted  fact  that  the  substitution  of  electricity 
for  steam  does  give  an  appreciable  increase  in  the  traffic 
capacity  of  a  railway  terminal  or  line,  but  probably  few 
per.sons  not  directly  engaged  in  electrification  work  real- 
ize the  ways  in  which  this  is  secured.  Comparison  of  the 
Pennsylvania's  Philadelphia  terminal  under  the  old  and 
the  new  operation  demonstrates  unusually  well  by  what 
actions  this  improvement  is  secured.  The  increase  in  ca- 
pacity is  hero  effected,  for  one  reason,  because  motor- 
car trains  repla('e  tho.se  hauled  by  locomotives  and  shift- 
ing of  empty  trains  from  one  track  to  another  is  elimi- 
nated.    There   is   also   an   appreciable  gain   in   capacity 


ylue  to  the  more  rapid  acceleration  and  to  the  shorter 
length  of  tracks  occupied  by  a  string  of  motor  cars  than  by 
a  train  with  steam  locomotive. 

The  8%  increase  in  terminal  capacity,  as  a  result  of  the 
electrification  of  one  line  alone,  is  notable.  The  ultimate 
increase  in  station  capacity  when  all  six  suburban  lines 
are  electrified  will  be  equally  notable,  although  it  is  pos- 
sible that  the  total  increase  for  the  terminal  will  be  slightly 
under  the  40  to  50%  which  might  be  expected. 

There  are  many  points  connected  with  this  installation 
which  are  of  more  than  passing  interest.  For  instance, 
the  assurance  of  the  railroad  that  the  savings  in  operat- 
ing cost  over  steam  will  at  least  pay  the  interest  on  the 
additional  investment  will  be  an  eye-opener  to  many 
railroad  engineers  who  still  fight  shy  of  electric  trac- 
tion because  of  the  additional  investment  required.  Also, 
the  selection  here  of  a  high-tension  alternating-current 
system  gives  food  for  reflection— bearing  in  mind  that  the 
Pennsylvania's  New  York  terminal,  less  than  a  hundred 
miles  away,  irses  direct  current  at  600  volts.  This  alone 
is  a  good  indication  of  the  progress  in  alternating-current 
traction  that  has  been  made  in  recent  years.  Had  tiie 
single-phase  system  been  advanced  as  far  as  now,  it  is 
jirobable  that  the  direct-current  system  might  not  have 
been  employed  at  New  York — remembering  the  probabili- 
ties of  an  eventual  trunk-line  service  between  these  cities 
and  beyond. 


_  a  JFag  aim  & 

The  old  doctrine  of  caveat  emptor  is  still  good  law. 
Let  the  buyer  beware !  Let  him  specify  precisely  what 
he  wants,  and  then  see  that  he  gets  it.  This  procedure 
guards  him  not  so  much  against  bad  faith — for  as  a  rule 
there  is  not  a  great  deal  of  bad  faith  in  business — but 
against  misunderstandings.  The  second  party  cannot 
know  precisely  what  the  first  party  expects  to  get  unless 
the  qiialities  desired  are  so  described  that  they  can  be 
measured.  What  is  "a  good  gray-iron  casting?"  It  de- 
pends on  the  purpose;  and  if  we  leave  it  to  the  foundry- 
man  to  judge  what  kind  of  casting  will  suit  our  purpose 
we  are  bound  to  accept  the  result  of  his  guess,  right  of 
wrong. 

The  following  letter  from  a  reader  of  Engineering 
Netvs  tells  the  story  of  a  case  where  the  buyer  did  not 
specify,  but  depended  on  a  vague  type  name: 

Sir — Some  time  ago  a  concern  in  wliich  the  writer  is  inter- 
ested placed  an  order  with  a  steel  foundry  for  the  following: 

Six  tray  lips,   pattern  A-1044.     .     .     .     These  lips  are   to  be 
of  vanadium   cast   steel   0.35   to   0.45    carbon,   annealed. 
Care  should   be   taken   that  the  metal  in  the   cutting  edges  is 
solid  and   of   the   best  quality. 

These  castings  were  shipped  direct  to  a  coal  dock  where 
they  were  to  be  used.  Some  of  them  broke  within  a  few 
hours,  and  all  broke  within  a  comparatively  short  time  after 
being  put  in  service,  and  did  not  give  as  much  service  as  some 
ordinary  openhearth  steel  tray  lips  which  had  previously  been 
used.  Payment  of  the  bills  was  refused.  The  steel  foundry 
brought  suit  for  payment,  In  which  the  following  testimony 
was  developed: 

The  superintendent  of  the  steel  foundry  testified  that 
6V2  lb.  vanadium  (alloy  about  one-third  pure)  was  placed  in 
each  pot  of  1,600  lb.  steel,  which  would  amount  to  from  0.15% 
to  0.16%  (calculation  shows  0.1354%);  that  vanadium  put 
into  castings  varies  from  0.05%  to  0.15%,  sometimes  higher  if 
it  is  ordered  higher;  also  that  the  amount  of  ferrovanadium 
lost  in  the  melt  varies  a  good  deal  "with  the  temperature  of 
the  steel,  from  nothing  up  to  one-half  of  one  per  cent.  A 
chemist  stated  that  he  found  the  vanadium  content  of  the 
castings  to  be  0.03%  and  0.04%;  carbon  content,  0.375%  and 
0.384%.  A  metallurgist  stated  that  the  addition  of  61/2  lb.  of 
ferrovanadium    (335%    vanadium)    to   1.600   lb.   of   steel   would 
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l„-  iHiuivalent  in  rouna  numbers  to  0.14-;^  vanuilium,  uiul  that 
tluie  woiiUi  be  at  Uast  •ZO'Vc,  and  possibly  30%,  of  that  lost. 
The  result  would  be  about  O.IO';,  vanadium  remaining  in  the 
steel.  He  stated  further  that  there  is  a  recoRnized  "standard 
vanadium  steel,"  not  less  than  0.15%  of  vanadium,  and  that 
castinRS  containing  only  0.03%  and  0.04'/,  would  not  be  east- 
inss  of  "standard  vanadium  steel,"  and  that  the  two  castinKS 
in  question  showed  numerous  gas  cavities  and  blowholes. 
Three  other  witnesses  testified  that  after  the  castings  were 
broken  they  observed  numerous  holes. 

Notwithstanding  the  foregoing  testimony  as  to  the  vana- 
.lium  content  and  defects  of  the  castings,  a  decision  was 
uiven  for   the   plaintiff. 

The  question  now  comes  up,  which  interests  all  pur- 
<hasers  of  steel  castings  of  special  alloy  or  otherwise:  Is 
there  a  standard  vanadium-steel  easting,  and  to  what  extent 
must  full  and  complete  specifications,  chemical  as  well  as 
physical,  be  given  in  a  simple  order  when  not  covered  by  a 
term  contract  in  which  these  elements  are  fixed?  Let  the  steel 
foundries  come  forward  and  declare  themselves.  Would  all 
i>f  them,  under  the  circumstances,  claim  that  these  were 
merchantable   castings? 

Probably  no  alloy  name  made  up  of  the  names  of  chem- 
ical elements  is  a  proprietary  designation,  whether  nickel 
steel,  carbon  steel,  niangane.se  steel  or  vanadium  steel. 
Any  alloy  of  nickel  and  steel  may  be  called  nickel  steel. 
Wlierc  practice  limits  the  range  of  composition  it  can 
hardly  ever  define  the  com])osition  so  closely  that  de- 
tailed specification  is  nnnecessary. 

Even  simpler  names,  made  up  of  commonly  used 
words  whose  meaning  any  law  court  might  be  presumed 
to  know,  are  made  the  subject  of  laboriously  de\eloped 
specifications.  "Sound  yellow-pine  trestle  timlier"  is  an 
example.  Experts  in  timber  have  thought  it  worth  while 
to  .spend  years  of  labor  in  getting  up  a  satisfactory  spe- 
cificatiou  for  this  material.     It  is  not  sufficient  that  the 


uieiiiiing  of  each  word,  "sound,"  "trestle,"  etc.,  is  known 
and  can  be  established  before  any  court  or  jury. 

The  activities  of  the  American  Society  for  Testing 
Materials  are  a  convincing  demonstration  of  the  need 
for  speeifyiiig  the  qualities  of  material.  In  that  society 
the  two  materials  whose  production  is  most  highly  stand- 
ardized— steel  rails  and  portland  cement — have  given 
rise  to  the  nio.st  active  fighting  over  specifications.  And 
those  who  did  the  fighting  were  not  men  lacking  knowl- 
edge of  what  the  trade  practices  are,  but  they  were  manu- 
facturers and  buyers  of  these  materials.  They  recognized 
that  it  is  impossible  to  rely  on  a  mere  type  name  or  on  a 
li.xed  trade  i)ractice. 

m 

The  Philaileliihia  Engineers'  Club  has  mobilized  and 
has  started  an  invasion  of  Pittsburgh.  The  Gazette 
Times  of  the  latter  city  headlines  a  news  item  as  follows: 
"Philadelphia  Engineers'  Club  Is  Starting  Campaign  with 
1,000,000  Goal."'  In  a  four-day  expedition  the  club  ex- 
pects to  get  1,000  new  members,  says  the  item.  At  that 
rate,  working  lUiO  days  in  the  year,  the  club  would  reach 
its  goal  in  1  1  years  and  38  days,  due  allowance  being 
made  for  the  nuinljcr  of  inemljers  it  already  has,  with- 
out deduction  for  resignations  or  deaths.  This  is  exactly 
the  same  time  that  an  express  train  would  require  to 
reach  the  sun,  if  it  started  from  the  earth  at  a  speed  of 
1.000  mi.  per  hr.  Other  analogies  are  that  neither  the 
express  train  nor  the  club  will  reach  the  goal  in  question, 
and  also  that  both  the  express  train  and  the  Philadelphia 
Enuinecrs'  Club  are  interesting  tools  of  civilization. 
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Sir — Your  editorial  in  regard  to  defective  railway-track 
maintenance  is  timely.  There  should  be  some  sort  of 
legi.slation  to  relieve  conditions  on  some  of  our  railways. 
Tlie  writer  is  not  an  advocate  of  anti-railway  laws  or  regu- 
lations, many  of  which  are  very  inadvisable  and  contribute 
nothing  to  the  comfort  or  safety  of  the  traveling  pul)lic; 
l)ut  there  is  a  real  need  for  outside  regulation  of  railway- 
track  maintenance,  which  fact  I  believe  will  be  admitted 
by  most  railway  officials  themselves. 

What  are  the  causes  of  poor  spiking,  loose  bolts,  low 
joints,  wide  gage,  bad  alignment,  poor  drainage,  soft 
track,  bad  bridge  approaches,  weak  bridge  members  and 
similar  examples  of  defectively  maintained  track?  It 
is  nothing  more  or  less  than  the  lack  of  track  labor  to 
give  the  proper  constant  attention  which  a  good-riding 
lailroad  track  demands.  As  long  as  railway  manage- 
ment pursues  the  ])olicy  of  cutting  tlie  maintenance  forces 
to  the  lowest  possible  point  every  time  a  financial  re- 
trenchment is  decided  upon  such  liad  track  conditions  will 
prevail. 

Of  course  it  is  to  be  admitted  that  maintenance  is  the 
great  "regulatory  reservoir"  for  railway-operating  ex- 
penses, but  if  we  consider  the  present  practice  there  seems 
to  be  no  defined  point  below  which  it  is  dangerous  as  well 
as  uneconomical   to   proceed. 


The  procedure  of  some  of  our  railroads  is  to  s]H'nil 
money  lavishly  at  times  in  renewing  ties  and  rail,  ballast- 
ing track,  etc.,  and  then  suddenly  reduce  track  forces  to 
the  limit,  thus  losing  the  efiiect  of  the  good  work  that  has. 
been   done. 

The  writer  has  known  one  railroad  west  of  the  Mississ- 
ippi to  reduce  track  forces  on  6-mi.  sections  to  one  laborer, 
besides  the  foreman,  and  this  in  the  middle  of  the  sum- 
mer. The  same  ratio  of  reduction  applied  to  the  bridge 
gangs. 

Xot  considering  the  matter  of  comfortable  riding  and 
risk  of  injury  or  death  to  the  public,  is  such  a  policy 
economical  to  the  railroads?  It  is  probable  that  the  e.x- 
peibse  incident  to  derailment  and  wrecks,  increased  cost  of 
restoring  the  track  to  shape  after  such  a  "lean"  period, 
loss  of  traffic  due  to  unsatisfactory  freight  delivery  or 
uncomfortable  traveling  conditions  will  be  greater  than 
the  saving  in  maintenance  expense. 

Derailments  at  such  a  time  increase  to  such  an  extent 
rhat  engineering  parties  are  kept  constantly  busy  making 
surveys  to  determine  their  causes.  The  real  cause  is  evi- 
dent to  their  chief,  but  the  remedy  is  unfortunately  not  in 
his  iiower  to  prescribe.  It  has  been  suggested  that  if  the 
.section  men  were  organized  into  labor  unions,  as  are  some 
of  their  fellow  railway  employees, '  such  reductions  in 
forces  might  be  made  inadvisable. 
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Tho  writer  would  propose  as  a  remod}'  that  the  railroads 
be  required  to  maintain  a  mininmm  number  of  laborers 
on  track-  and  bridge-maintenance  work.  This  number 
could  be  figured  on  the  track-mile  as  a  basis,  of  course 
making  allowance  for  the  number  of  main  and  side  tracks, 
or  it  may  be  that  the  train-mile  might  be  a  better  cri- 
terion. Such  regulation  could  be  enforced  by  our  state 
utility  commissions  and  the  Interstate  Commerce  Com- 
mission if  the  proi^er  authority  be  extended  to  them.  Is 
not  sucii  legislation  more  pertinent  to  the  needs  of  the 
traveler  than  "full-crew"  bills  or  even  two-cent  fare 
laws  ? 

It  is  certain  that  it  would  have,  in  secret,  the  unquali- 
fied approval  of  most  superintendents  and  engineers  of 
maintenance,  not  to  mention  the  roadmasters  and  super- 
visors. G.  F.  SCHLESINGER, 

Assistant  Professor  of  Civil  Engineering, 

Ohio  State  University. 

C.iiunibus.  Ohio,  Oct.  2:,,   till.'-). 

A(eftn^Sitb®dl'=§Il'aadlg©  Q^es'y 

Sir — In  reading  the  many  interesting  articles  published 
in  American  technical  journals  concerning  the  activated- 
sludge  process  of  sewage  treatment  I  have  failed  to  grasp, 
or  to  quite  appreciate,  the  lines  upon  which  American 
engineers  are  pursuing  their  investigations.  Little  appears 
to  be  said  about  the  ideal  results  which  experimenters 
desire  to  obtain.  To  realize  what  I  mean,  let  us  start  at 
the  bedrock  of  the  methods  used  at  present.  The  process 
has  been  explained  to  the  writer  by  stripping  the  theory 
of  all  scientific  verbiage  and  putting  it  in  its  naked 
simplicity. 

First  of  all,  in  modern  plants,  sewage  is  usually  treated 
in  a  percolating  filter,  by  spreading  it  evenly  over  the 
surface  and  allowing  it  to  pass  through  the  material 
to  the  main  underdraiuage  system.  The  liquid,  in  pass- 
ing through  the  filter,  flows  over  the  surface  of  the 
medium,  and  the  more  vesicular  the  character  of  the 
latter,  the   better. 

On  starting  up  a  new  filter  the  sewage  shows  but  little 
change  after  passing  through,  bixt  as  time  goes  on,  a 
growth  shows  itself  in  the  body  of  the  filter  on  wliat 
may  be  termed  the  stationary  framework,  and  colonies 
of  i^acteria  accumulate  there,  which  attack  the  sewage 
and  effect  imrification  or  oxidization  of  the  organic 
matter.  These  bacteria,  being  mainly  aijrobic,  an  ample 
supply  of  air  is  necessary  in  order  that  they  may  thrive — 
hence  the  necessity  for  adequate  ventilation  of  the  nnder- 
drainage.  That,  in  brief,  is  the  theory  of  the  percolating 
filter  as  it  appears  to  an  engineer.  Let  us  take  a  given 
volume  of  the  stationary  framework  from  a  ripe  filter 
and  carefully  remove  the  coating  or  growth  throughout 
the  material.  We  shall  then  have  a  certain  volume  of 
■what  may  be  termed  sludge  rich  in  aerobic  bacteJa, 
•whidi  may  be  referred  to  as  the  activated  sludge  of  this 
particular  process. 

In  the  new  process  the  active  sludge  is  circulated 
throughout  the  sewage  in  the  presence  of  air,  as  against 
the  present-day  practice  of  passing  sewage  in  thin  fhns 
over  active  sludge  retained  on  a  stationary  framework, 
as  in  the  case  of  percolators,  for  example.  The  real 
problem,  then,  is  as  follows:  To  ascertain  the  most 
economical  method  of  applying  air  to  sewage  with  main- 


tenance of  complete  circulation  of  the  activated  sludge, 
without  any  formation  of  dead  banks  of  material.  It 
may  be  futile,  as  well  as  unnecessary,  to  attempt  complete 
oxidation  of  a  liquid  which  contains  a  considerable 
percentage  of  grit  and  garbage.  Nevertheless,  a  plant, 
no  matter  how  well  designed,  may  fail  in  its  object  or 
become  thrown  out  of  gear  if  the  liquid  received  for 
treatment  by  this  process  is  not  as  near  ''grit  free"  as 
lis  reasonably  practicable.  I  would  therefore  suggest  to 
experimenters  that  more  regard  be  paid  to  this  important 
point. 

Having  an  adccpiate  volume  of  grit-free  sewage,  the 
next  step  appears  to  be  the  accumulation  of  activated 
sludge.  To  obtain  this  commodity  it  is  necessary,  I 
l)elieve,  to  construct  a  tank  or  vessel  and  to  pass  air 
under  pressure  into  the  body  of  the  liquid  in  such  a  way 
that  the  suspended  particles  or  solids  are  constantly 
in  suspension  and  distributed  uniformly  throughout 
the  body  of  the  liqiiid.  To  bring  tliis  about,  or  rather 
to  produce  the  activated  sludge,  may  take  several  weeks 
of  continuous  blowing,  but  once  obtained  in  sufficient 
quantity  we  have  all  we  require  for  experimenting  further. 
The  problem  may  now  be  said  to  resolve  itself  into  one 
of  reproducing  in  a  tank  the  changes  which  take  place 
in  a  percolating  filter.  We  have  our  tank,  which  re- 
])resents  the  walls  and  floor  of  the  filter.  We  have  our 
colonies  of  bacteria  and  the  air  necessary  to  support  their 
life,  and  all  we  require  to  do  is  to  provide  means  for 
supporting  an  even  distribution  of  this  life  througliout 
the  body  of  the  tank,  other  than  by  allowing  the  bacteria 
to  adhere  to  a  stationary  framework  such  as  stone,  slate 
or  clinker  material. 

The  engineer  has  to  solve  this  problem  in  the  most 
economical  manner,  and  the  question  is  how  should  it 
be  effected.  Compressed  air  will  both  insure  sufficient 
agitation  and  effect  the  desired  resiTlt  as  regards  pre- 
serving uniform  contact  and  even  distribution  of  the 
sludge  in  the  liquid.     But  at  wliat  cost? 

I  will  leave  the  matter  there.  Perhaps  American 
engineers  may  consider  whether  my  remarks  are  worthy  of 
furtlier  comment  as  a  lead  in  the  direction  of  solving  the 
activated-sludge  problem  and  its  practical  application. 
Oswald  J.  Wilkinson, 
Consulting  Engineer  to  the  Manchester  Corijoration 
Elvers  Committee  for  Sewage  Disposal. 

:Mancliester,  England,  Oct.  20,  1915. 


Is  the  Jitney  Responsible? — Commenting  on  the  suggestion 
that  the  good  pavements  of  Los  Angeles  and  the  high  speeds 
which  good  pavements  always  encourage  may  explain  the 
large  number  of  automobile  accidents  in  Los  Angeles  (page 
757,  "Engineering  News."  Oct.  14,  1915),  a  correspondent  asks 
if  the  extended  use  of  the  jitney  in  the  city  named  may  not 
be  the  real  cause  of  the  large  number  of  automobile  acci- 
dents there.  It  is  argued  that  the  bus  drivers  are  irresponsi- 
ble and  careless  and,  besides  increasing  tratnc  problems  by 
their  numbers,  are  inconsiderate  of  pedestrians'   rights. 

Sontliern  California  Rainfall  Recorils — A  committee  of  the 
Southern  California  Association  of  Members  of  the  American 
Society  of  Civil  Engineers  is  cooperating  with  the  United 
States  Weather  Bureau  in  establishing  rain  gages  in  the 
mountainous  regious  of  southern  California.  Six  stations  have 
recently  been  established  by  William  Mulholland  along  the 
line  of  the  Los  Angeles  Aqueduct.  The  committee  desires  to 
know  of  any  records  kept  by  engineers  in  this  territory  and 
seeks  all  possible  cooperation  with  individuals  or  firms. 
G.  S.  Binkley,  514  Central  Building,  Los  Angeles,  is  chairman. 
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,'<yyor.'^lS—Fiilt-loail  bemlimj  of  ihe  cros»-ij\r- 
der  in  an  elevated-railway  bent  produces  dangerous 
stresses  in  the  columns.  Formula.  Amount  of 
stress  in  New  York  design.  Means  of  reducing 
or  eliminating  the  .<tre>:s. 

Soooudary  stresses  have  always  l)ccn  more  or  less  ig- 
nored by  designers  in  their  calculations  for  proportioning 
structures.  These  stresses  are  difficult  and  tedious  to 
calculate,  and  besides,  there  appears  to  be  a  general 
feeling  of  doubt  as  to  their  importance  or  even  as  to 
their  existence.  Since  engineers  in  the  past  have  largely 
neglected  them  and  yet  the  structures  seem  to  stand  the 
test  of  time,  the  same  old  practices  are  followed  today 
and  the  secondary  effects  passed  by. 

However,  the  fact  that  these  structures  stand  up  does 
not  warrant  a  total  disregard  of  secondary  stresses.  Very 
conservative  unit-stresses  were  usually  employed  iu  the 
past,  and  the  resulting  large  factor  of  safety  provides 
for  many  unknown  contingencies  before  actual  failure. 
In  structures  with  good  details,  much  higher  unit-stresses 
could  have  been  employed  in  design  if  the  secondary 
stresses  had  been  considered,  for  one  of  the  main  fac- 
tors of  uncertainty  would  then  have  been  eliminated.  A 
saving  of  material  would  even  have  been  effected  in  many 
types  of  structure.  In  a  certain  class  of  structures, 
however,  in  which  the  secondary-  stresses  are  abnormally 
large,  the  procedure  just  suggested  would  not  have  saved 
any  material  even  with  very  high  unit-stresses,  but  it 
would  have  produced  a  more  intelligent  design;  that  is, 
the  material  would  have  been  placed  to  much  better  ad- 
vantage. 

The  American  Railway  Engineering  Association  has 
just  completed  a  very  extensive  and  complete  investiga- 
tion of  tlie  magnitude  and  location  of  secondary  stresses 
in  railway  bridges.  It  has  gone  into  the  methods  of 
making  the  calculations  and  has  taken  exteusometer  meas- 
urements on  the  various  structures  calculated,  thus  af- 
fording an  excellent  opportunity  to  verify  the  accuracy 
of  secondary-stress  comjjutatious.  The  report  of  this 
work  (Vol.  15)  demonstrates  clearly  that  secondary 
stresses  are  real  and  that  they  amount  to  a  considerable 
portion  of  the  primary  stresses.  Thus,  in  structures  with 
fairly  good  details,  the  secondary  stresses  amounted  to 
50%  or  more  of  the  primary  stresses. 

The  theory  being  sound  and  the  stresses  real,  it  is 
necessary  that  the  designer  of  any  structure  of  impor- 
tance should  have  a  clear  understanding  of  the  secondary- 
stress  principles.  He  must  also  be  familiar  with  the 
methods  of  design  for  reducing  these  stresses  to  a  min- 
imum; in  some  cases  he  must  even  go  to  the  trouble  to 
calculate  the  stresses.  Few  structural  failures  can  be 
explained  without  consideration  of  the  stresses  other 
than  primary,  the  latter  as  a  rule  being  fairly  moderate. 

•OfBce  of  Engineer  of  Structures,  Exterior  Zone.  New 
York  Central  R.R.  East  of  Buffalo,  Grand  Central  Terminal, 
New  York  City. 


Manvii.li;* 

While  in  the  case  of  trusses  the  calculation  of  secon- 
dary stresses  becomes  somewhat  involved,  yet  in  the  case 
oF  plate-girder  construction  (as  used  in  the  ordinary 
type  of  elevated-railway  structures)  the  problem  is  fairly 
simple,  and  the  writer  has  worked  out  equations  which 
can  readily  be  applied  by  any  draftsman  by  simply  sub- 
stituting easily  computed  factors. 

In  a  transverse  bent  witli  two  columns  carrying  a  cross- 
girder,  the  columns  being  effectively  connected  to  the 
girder  with  kneebraces,  as  the  transverse  girder  deflects 
under  vertical  loads  the  joint  at  the  column  connection 
turns  and  a  resulting  bend  is  placed  in  the  column.  In 
other  words,  the  columns  produce  a  restraining  effect 
upon  the  girder,  tending  to  resist  its  downward  deflec- 
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FIGS.    1    AND    2.     DISTORTION   AND   MOMENT    DIAGRAMS 
FOR   ELEVATED-RAILWAY  BENT 


tioii.  To  be  sure,  where  the  columns  are  long  and  slender 
their  resistance  to  the  transverse-girder  deflection  be- 
comes very  small;  on  the  other  hand,  in  the  case  of  short 
stiff  columns  the  neglect  of  this  secondary  bending  would 
mean  an  error  of  some  15%  in  the  girder  stress.  But 
while  the  bending  of  the  column  tends  to  reduce  the 
girder  stresses,  the  columns  at  the  same  time  get  large 
increase  of  stress  due  to  their  lateral  bending.  Hence 
the  consideration  of  secondary  stresses  in  such  a  struc- 
ture may  be  confined  to  the  colunms,  and  as  the  devel- 
opment of  the  equations  to  be  stated  later  shows,  the 
secondary  bending  stress  will  be  a  maximum  at  the  top 
of  the  column. 

Similar  bending  stresses  in  the  columns,  but  longitud- 
inal to  the  structure,  would  also  be  found  in  elevated- 
railway  structures  where  contraction  and  expansion  are 
provided  for  in  only  every  third  or  fourth  bent.  The 
following  equations,  however,  are  not  intended  to  cover 
such  cases.  The  solution  of  tliis  type  of  problem  is  much 
sim])ler  than  the  one  under  consideration  in  this  article. 
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Bv  milking  the  assumption  that  the  point  of  countertiex- 
iire  in  the  column  is  at  a  point  one-half  the  depth  of 
the  column,  the  solution  is  made  easy,  and  the  assump- 
tion is  no  doubt  very  close  to  actual  conditions  alter 
expansion  or  contraction  has  taken  plate. 

Secondary  Steesses  under  Full  Load 

The  maximum  secondary  bending  stress  pur  square 
inch,  in  columns  of  transverse  bents,  occurring  at  the 
outer  fibers  of  the  columns  in  tlie  plane  of  the  bent, 
(at  the  foot  of  the  bracket)  can  be  expressed  by  a  readily 
ap])lied  equation^  as  follows: 

Pwa(L  —  a){3k  +  2hk) 
■^  "  2  I^hH  +  2  LI^  {4:k  +  %hk) 

In  the  foregoing  equation  practically  no  approxima- 
tions have  been  made,  and  it  is  believed  the  solution  is 
exact  with  all  practical  conditions  considered  and  pro- 
vided for.  A  sliglit  approximation  is  made  in  assuming 
a  constant  moment  of  inertia  for  the  transverse  girder. 

A  special  feature  of  considerable  importance  should  be 
noted  in  connection  with  the  equation — the  effect  of  the 
bracket  upon  the  bending  curve  of  the  column.  The  col- 
umn is  considered  to  remain  straight  in  the  depth  of 
the  bracket,  or  for  a  distance  A-  dowmward  from  the  top, 
which  is  no  doubt  true  in  most  modern  construction, 
owing  to  the  comparative  rigidity  of  the  bracket  and 
column  connection. 

■\Vhile  at  first  sight  the  equation  may  appear  involved, 
it  should  be  noted  from  an  inspection  of  the  meaning  of 
the  notation  that  all  the  factors  are  very  easily  obtained. 
The  notation   (see  Figs.  1  and  2)  is  as  follows: 

I,  =  Moment    of   inertia    of    transverse    girder    about    its 

neutral  axis; 
I2  —  Moment  of  inertia  of  column  about  an  axis  perpen- 
dicular to  the  plane  of  the  bent; 
E  =  Modulus  of  elasticity; 
Ml  =  Moment     at     the     intersection     of     neutral     axis     of 

transverse  girder  witli  that  of  column    (point  ii 
M:  =  Moment  at  foot  of  column; 
Mk  r=  Moment  at  lowest  effective   point  of  bracket; 
P  =  Any    symmetrical    vertical    load    on    the    transverse 

girder; 
h  =  Height  of  bent  to  neutral  axis  of  transverse  girder; 
hk  =  Height    to   lowest    effective    point   of   bracket; 
k  —  Portion  of  column  above  bracket    (considered  rigid; 
that  is,  this  portion  remains  a  straight  line  after 
flexure   takes  place); 
a  =  Distance  of  load  P  from  vertical  axis  of  column; 
L  =  Width   of   bent,    c.   to   c.    columns; 
o  =  Angle     between     vertical     and     axis     of     column     at 

point  i  after  distortion; 
w  =  Extreme  width   of  column   in   plant-   of   bent; 
t  —  Maximum  unit  secondary  bending  stress  in  the  col- 
umn; 
H  =  Horizontal  reaction  at  the  foot  of  the  colunui; 
o  =:  Point  of  counterflexure  in  column. 
General   Assumptions — Point   of   intersection   i   of  the   neu- 
tral axes  of  the  column  and  girder  remains  fixed  as  to  loca- 
tion, but   free   to  turn   when    vertical   loads  are   applied   to   the 
girder. 


'This  eciuation  is  derived  by  equating  deflectioij  angles  at 
the  point  of  intersection  i.  Figs.  1  and  2,  of  column  and  girdei-, 
taking  advantage  of  the  fact  that  the  top  of  the  column  ro- 
tates through  the  same  angle  as  the  end  of  the  transverse 
girder.  All  the  equations  showing  the  various  relations  be- 
tween the  unknowns  are  based  upon  the  two  fundamental 
equations  from  "Mechanics": 
•Mdx 

■  =  tangent  of  the  angle  of  deflection 


deflection 

The  Integration  is  done  by  taking  the  areas  of  the  moment 
diagrams.  To  find  a  relation  between  Mi  and  Mk  the  location 
of  the  point  of  counterflexure  has  to  be  determined.  It  should 
be  noted  that  by  assuming  the  flexural  curve  of  the  column 
straight  for  a  distance  k.  the  value  of  M,  is  considerably  in- 
creased and  it  becomes  an  important  factor  in  determining 
the  amount  of  the  transverse  girder  rotation  about  the  point  i. 


The  right  angle  between  column  and  girder  remains  un- 
altered after  flexure. 

Moment  of  inertia  of  both  column  and  girder  is  constant. 
In  the  equations,  the  moment  of  inertia  of  the  columns  is 
only  required  for  the  portion  below  the  bracket,  where  the 
iiiumri\t  of  inertia  is  constant. 

In  the  foregoing  equation  the  base  of  the  columns  is 
considered  restrained.  This  condition  of  absolute  fixity 
uT  the  base  of  columns  in  most  cases  of  design  does  not 
obtain;  the  inequalities  of  the  masonry  work  and  the 
"give"  in  the  anchor  bolts,  etc.,  tend  to  relieve  the  bend- 
ing at  the  column  top  to  some  extent.  A  slight  "give" 
in  the  base  would  materially  relieve  the  maximum  bend- 
ing at  the  bracket,  the  point  where  the  equation  just 
stated  furnishes  a  value  for  the  maximum  bending  stress 
in  the  column.  Another  extreme  condition  would  be  to 
figure  the  column  base  as  hinged.  With  these  two  con- 
ditions before  him,  the  engineer  can  judge  from  the  de- 
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FIG.    3.     SECONDARY    STRESSES    IN    NEW    YORK 
ELEVATED   BENT 

Bent  of  new   city  elevated  lines.     Dimensions  and   loads  taken 
from  aiticle  in   "Engineering  News,"  May  "0,   1315 

tails  of  the  bent  in  question  about  what  bending  stresses 
sliould  be  provided  for. 

For  the  condition  of  hinged  &rt.se,  the  maximum  unit- 
stress  in  the  cohiinn    (at  the  foot  of  the  bracket)   wuiild 


/'  = 


Ilhk  IV 


where      //  = 


PhT  a  (L  —  a)   ~] 


Applying  these  equations  to  a  typical  bent  such  as 
that  used  in  the  design  of  the  New  York  new  rapid- 
transit  lines,  the  bending  stress  in  the  column  at  the  foot 
of  the  bracket  will  run  as  high  as  27,000  lb.  per  sq.in. 
for  the  condition  of  fixed  column-base,  and  19,000  lb. 
per  sq.in.  for  hinged  base.  Even  a  mean  of  these  two 
extremes,  or  23,000  lb.,  is  a  surprisingly  high  stress.  Un- 
der the  direct  loads  considered  in  this  computation,  the 
axial  stress  in  the  columns  is  9,700  lb.  per  sq.in.,  whicii 
with  the  mean  of  the  bending  stresses,  makes  a  total  of 
;52,700. 

In  Fig.  o  is  given  a  typical  elevated  transver.se-bcnt 
section,  assuming  50-ft.  longitudinal  spans.  Loads  and 
all  data  are  taken  from  information  furnished  in  the 
article  in  Engineering  Neu:'<,  ilay  20,  1915,  entitled,  "De- 
sign of  Steel  Elevated  Railways,  New  York  Rapid  Transit 
System." 

Sum. MARY  AND  Conclusions 

A  study  of  the  equations  affords  an  opportunity  to  point 
out  some  pei'tinent  facts  useful  in  a  design  of  this  t.vjie 
of  construction. 

The  equations  show  that  long  and  shallow  cross-girders, 
and  short  stockv  columns  should  be  avoided;  in  the  plane 
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of  the  bt'iit,  at  least,  the  coliiiiuis  sliould  be  slender.  How- 
ever, sloiuler  columns  do  not  alVord  lateral  rigidity,  whieh 
makes  the  stitt'  column  imperative  in  most  cases  from  a 
practical  viewjjoint.  In  any  event  the  bending  stresses 
should  be  p;jurcd  and  provided  for. 

In  case  the  stilfness  of  the  column  is  such  that  high 
bending  stresses  result,  the  transverse  girder  should  then 
be  made  as  deep  anil  stiff  as  consistent  with  economy, 
and  if  possible  the  span  length  should  be  reduced. 

A  slight  bevel  on  the  ends  of  the  transverse  girder  at 
the  (•olumn  connection  might  be  made  to  reduce  the  col- 
umn-bending stresses.  By  making  the  top  of  the  trans- 
\(  i-e  girder  slightly  longer  than  the  bottom,  a  l)evel 
Would  result  at  the  column  connection  such  that  an  in- 
itial inward  bend  would  be  given  the  columns  with  no 
live-load  on  the  transverse  girder.  Then,  as  the  live-load 
causes  the  girder  to  deflect,  the  columns  would  assume 
their  normal  vertical  position.  Only  a  very  small  bevel 
would  be  required.  In  the  case  of  the  transverse  gir- 
der of  the  New'  York  elevated  bent,  a  bevel  of  V^-iu. 
in  ()  ft.,  the  depth  of  the  girder,  would  greatly  reduce 
the  bending  stresses.  To  give  this  bevel  the  top  of  the 
girder  should  be  made  14  ™-  longer  than  the  bottom. 

A  slight  spreading  of  the  column  bases  during  erec- 
tion would  also  tend  to  reduce  these  bending  stresses. 

If  the  bending  stresses  together  with  the  direct  axial 
stresses  are  too  severe,  additional  material  in  the  columns 
might  be  the  best  solution.  It  should  be  borne  in  luind, 
however,  that  material  added  to  the  columns  will  not  re- 
duce essentially  the  Ijcuding  stresses,  but  ■nail  reduce  the 
direct  axial  stresses  in  proportion  to  the  material  added. 
This  method  would  prove  exj)ensive  and  more  or  less  iu- 
efhcient. 

AMien  secondary  stresses  are  considered,  higher  unit- 
stresses  might  safely  be  used  in  design,  because  one  of 
the  elements  of  uncertainty  is  eliminated  and  a  reduc- 
tion in  the  factor  of  safety  is  therefore  permissible.  It 
is  suggested  that  unit-stresses  at  least  25%  or  even  as 
high  as  50%  in  excess  of  the  ordinary  designing  unit- 
stresses  be  permitted. 

^ffiffiericsiEii  S<t©©l  Cgirs  Btmalt  foip 

Probably  the  most  iuteresting  of  the  car  equipment  re- 
cently ordered  in  the  United  States  by  the  Eussian  Govern- 
ment is  the  lot  of  5,000  general-service  steel  gondolas  being 
built  at  ;McKee"s  Eock,  Peun.,  by  the  Pressed  Steel  Car 
Co.,  of  Pittsburgh,  one  of  which  is  shown  in  the  accom- 
panying views. 

The  rated  capacity  is  110,000  lb.,  but  a  test  load 
of  154,000  lb.  was  required.     The  car  weighs  46,000  lb. 


and  resembles  a  common  American  tv])e.  The  i)odv  is 
40  ft.  by  9  ft.  (;%  in.  and  4  ft.  4  in.  high.  The  center  sill 
is  continuous  from  end  to  end  and  consists  of  two  t^'IM- 
l)ent  plates  riveted  to  a  4-in.  rolled  T  at  the  top  and  to 
3i/^x3%-in.  angles  at  the  bottom.  Malleai)le-iron  center 
braces  are  provided  at  the  bolsters  and  pressed-steel  braces 
at  the  cross-ties.  The  end  sills  are  of  %-in.  pressed  steel, 
reinforced  with  pressed  channels  extending  between  short 
side  sills  and  center  sills  and  connected  to  them,  and 
are  braced  from  points  at  the  rear  of  the  buffers  with 
pressed  channel-shaped  braces  in  such  a  manner  that  the 
major  portion  of  the  buffing  shock  will  be  transmitted 
through  these  braces  into  the  center  sills.  The  bolsters 
and  cross-ties  are  pressed  diaphragms  reinforced  with 
plates  and  angles. 

The  bodies  have  doors  on  both  sides  throughout  the 
length,  which  are  operated  by  a  creeping-shaft  device  and 
rest  directly  on  the  shafts  when  in  the  closed  position. 
The  chains,  which  wind  on  drums,  are  only  employed  for 
lifting  the  doors  and  to  hold  the  shaft  in  place  under  them 
whei:i.  in  the  closed  position,  as  stops  are  provided  to  en- 
gage both  sides  of  the  doors  when  they  are  dropped. 
The  ends  are  made  of  2y_j^-in.  planks,  reinforced  all  around 
with  2^^x2i^xi/4-in.  angles,  and  are  secured  with  links 
at  the  end  sill  in  such  a  manner  that  they  can  be  dropped 
into  the  car  when  not  required.  The  sides  are  made  of 
14-in.  steel  plates  iu  three  lengths,  supported  by  seven 
pressed-steel  side  stakes  located  at  bolsters  and  cross-ties, 
and  are  reinforced  at  the  top  with  4-in.  rolled-steel  bulb 
angles  extending  the  full  length,  i^ear  the  bottom  the 
side  sheets  are  sloped  in  at  an  angle  of  about  60°  and 
have  a  flan.ge  turned  out  which  rests  on  the  end  sills,  bol- 
sters and  cross-ties. 

The  Eussian  type  of  Westinghouse  air-brake  equipment, 
with  10-iu.  cylinder,  is  being  applied.  It  differs  only  in 
detail  from  the  freight-car  equipment  used  in  this  country. 
The  foundation  brake  rigging  follow's  standard  practice  in 
this  country,  but  involves  the  use  of  a  tension  spring  to 
insure  release  of  the  brakeshoes. 

The  couislings,  which  are  of  the  liookTaud-link  tyf)e, 
and  buffers  are  the  Eussian  standard,  except  that  coil 
s])rings  have  been  substituted  in  place  of  the  volute  type. 
Coupler  forgings  are  of  special  heat-treated  steels  having 
elastic  limits  of  44,000  and  56,000  lb.  per  sq.in. 

Arch-bar  trucks,  with  6-ft.  3-in.  wheel  base  follow 
il.  C.  B.  construction  in  general.  Changes  are  in- 
troduced because  of  the  large-diameter  wheels — lli% 
in. — and  the  60-in.  track  gage.  The  wheels  are  of  rolled 
steel,  with  flange  and  tread  similar  to  the  Eussian  stand- 
ard, but  differing  only  slightly  from  the  il.  C.  B. 

The  completed  car  stands  8  ft.  11  in.  from  rail  to  top 
of  sides  and  is  44  ft.  4%  in.  long  over  the  buffers. 
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SYXOP.'<IS—The  Flinn-O' Rourke  Co.  is  using 
shields  wiih  sliding  platforms  but  without  doors. 
Compact  hydraulic  equipment.  Gravel-shooting 
through  lining  to  fill  voids  around  the  shell. 

Compressed-air  work  is  just  beginning  in  four  tunnels 
under  the  East  River,  being  built  by  the  Flinn-O'Rourke 
Co.  for  two  new  subway  lines  of  New  York  City.  One 
pair  of  tunnels  extends  from  Old  Slip,  Manhattan,  to 
Clark  St.,  Brooklyn;  the  other  extends  from  South 
Ferry  to  Montague  St.  The  west  river-headings  of  the 
South  Ferry  tunnels  will  not  be  driven  by  shields,  since 
they  are  in  rock  (these  headings  will  be  stopped  1900 
ft.  out,  where  rock  ends).  But  as  shield  work  is  required 
in  the  approaches,  the  total  number  of  shields  is  twelve. 
All  of  them  were  l)uilt  to  the  design  shown  in  the  drawing 
herewith.  The  shield  structure  was  designed  by  the  en- 
gineering department  of  the  Flinn-O'Rourke  Co.  The 
hydraulic  equipment  was  designed  and  built  by  the  Wat- 
son-Stillnian  Co.,  of  Aldene,  N.  J. 

The  tunnels  are  of  moderate  diameter  (18  ft.  and  18 
ft.  6  in.  respectively).  There  are  only  one  horizontal 
and  two  vertical  partitions,  making  six  openings  or 
pockets  in  the  shield.  All  three  partitions  are  of  box 
construction;  the  horizontal  one  is  deeper  than  the  ver- 
tical partitions  on  account  of  receiving  hydraulic  jacks 
for  sliding  platforms. 

Main  Structure 
The  main  shield  ring  consists  of  inner  and  outer  shells 
spaced  apart  by  seventeen  longitudinal  I-beams  of  24-in. 
80-lb.    section.     These   form    chambers   longitudinal   of 


the  ring  which  contain  the  jacks  for  shoving  the  shield 
forward.  The  main  or  outer  shell  is  a  little  less  than 
13  ft.  long,  of  which  5  ft.  9  in.  is  tail.  The  length 
of  inner  shell,  and  hence  of  the  jack  chambers,  is  4  ft. 
3  in.  The  chambers  are  closed  off  at  front  and  back 
by  annular  plate  bulkheads,  the  back  bulkhead  having 
holes  for  the  jack  plungers.  The  vertical  and  horizontal 
partitions  extend  32  in.  forward  of  the  front  bulkhead, 
or  within  10  in.  of  the  cutting  edge  in  the  lower  section 
of  the  shield.  The  front  wall  of  the  jack  chambers  is 
stiffened  by  34  triangular  plate-and-angle  brackets  con- 
necting to  tlie  outer  shell. 

Hood  and  Sliding  Platforms 
A  permanent  hood  is  fixed  to  the  front  edge  of  the  shell. 
The  hood  is  sectional,  to  allow  replacement  of  parts  or 
removal  in  case  it  is  preferred  to  work  without  the  hood. 
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FIG.  1.    SHIELD  FOR  BAST  RIVER  SUBWAY  TUNNELS 
Twelve  of  these  shields  were  ordered  by  the  Plinn-O'Rourke    Co,   six  for  the  four  tunnels  now  being  built  at  the  Old  Slip 
and  at  South  terry,  and  six  for  their  easterly  approaches 
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The  hood  sejrnieiits  in  the  upper  lialf  ol"  the  shiekl  are  of 
steel  plate-aiul-aiigle  construetion,  aud  are  braeed  back  by 
large  kneebraces  to  the  stiffening  brackets  of  the  front  of 
the  shield.  Tlie  segments  of  the  lower  half  are  of  cast 
steel. 

Three  sliding  platforms  are  provided  on  the  horizontal 
partition  or  working  deck  of  the  shield.  They  rest  on 
flat-bar  tracks  on  the  upper  plate  of  the  deck,  and  over- 
hang forward  with  an  apron.  Under  each  sliding  plat- 
form are  two  hydraulic  jacks,  seated  inside  the  deck 
aud  fa.stened  to  the  apron  of  the  platform. 

The  shield  is  not  fitted  with  doors.  The  contractors 
do  not  expect  that  doors  will  be  needed,  nor  do  they  be- 
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FIG.    2.    SAND-BLOWING    DEVICE    OP    FLINN-0-R0URK3 
SHIELDS 

lieve  that  they  would  be  other  than  an  obstruction.  For 
t'niergencies  in  which  the  pockets  must  be  closed  as  a 
matter  of  safety,  stoplog  angles  are  riveted  to  the  verti- 
cal partitions  at  their  rear  edge. 

Saxd-Shootixg  to  Replace  Grouting 

A  new  and  radical  feature  of  the  work  with  these  shields 
is  a  substitute  for  grouting  the  void  left  by  the  tail  of  the 
shield.  The  scheme  was  originated  by  the  contractor.  As 
first  planned,  sand  was  to  be  blo-n-n  out  from  the  tail  of 
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the  shield  by  air  blast  through  longitudinal  channels  in 
the  thickness  of  the  outer  shell.  How  these  channels 
are  formed  is  made  clear  by  the  sketch  in  Fig.  2  of  the 
shield  tail.  The  shell-plate  has  its  outer  and  inner  sheets 
sejiarated  by  longitudinal  bars,  between  which  are  longi- 
tudinal spaces.  A  certain  number  of  these — about  12 
in  the  whole  circumference — open  at  the  rear  edge  of  the 
tail.  Each  of  these  channels  has  a  rectangular  opening  to 
the  inside,  just  back  of  the  rear  diaphragm  of  the  shield, 
and  a  cast-iron  angle  block,  as  sho«ni  in  Fig.  2,  was 
set  into  this  hole  to  connect  \nth  a  pipe  of  rectangular 
section  slipped  into  the  rear  portion  of  the  channel  and 
terminating  just  behind  the  rear  edge  of  the  tail.  Lat- 
eral openings  in  the  end  of  this  pipe  formed  the  nozzles 
for  the  sand  that  was  blowai  through. 

The  procedure  was  to  blow  .sand  or  fine  gravel  by 
a  sandblast  arrangement  through  these  pipes  while  the 
sliield  was  shoved  forward,  and  thus  fill  the  void  left 
i)y  the  tail  of  the  shield  as  fast  as  the  void  is  created. 
The  sand  is  dried  before  it  goes  into  the  sand-blast  tank. 
By  blowing  air  through  the  nozzle  pipe  before  opening 
the  sand  valve,  it  was  expected  that  all  moisture  would  be 


PIG.   2-A.     NOZZLE  POR  SHOOTING  GR.WEL.  THROUGH 
GROUTING-HOLES    IN   CAST-IRON    LINING 

blown  out  and  the  sand  pipes  dried  out  sufficiently  to 
avoid  clogging. 

Within  the  jack  chambers  the  channels  in  the  tail  of 
the  shield  are  left  open  on  the  inside  to  permit  inser- 
tion and  removal  of  the  sand-blowing  pipes. 

GR-iVEL-SlIOOTING    ThkOUGH    GrOUT    HoLES 

Actual  trials  of  shooting  sand  or  gravel  through  the 
tail  of  the  shield  did  not  prove  satisfactorj".  The  first 
attempts  were  made  with  sand.  It  was  found  that  the 
sand  if  perfectly  dry  would  blow  out  well,  but  enough 
moisture  remained  in  the  shield  passages  to  cause  clogging 
sooner  or  later.  The  idea  of  using  sand  had  to  be 
abandoned. 

Gravel  was  then  used,  "birdseye"  size  being  found  best. 
It  went  in  easily,  and  the  operation  was  in  all  respects 
successful  so  long  as  the  nozzle  pipe  was  intact.  The 
impact,  however,  woix>  out  the  nozzle  pipe  in  a  few  hours, 
and  then  the  passage  packed  full. 

A  new  plan  was  then  resorted  to  and  proved  a  complete 
success — shooting  in  the  gravel  through  the  grouting 
holes  in  the  cast-iron  lining  at  a  point  just  back  of  the 
shield.  The  nozzle  sketched  in  Fig.  2-A  is  screwed  into 
one  of  the  regular  grouting  holes  (one  such  hole  is 
provided  in  every  ring  segment)  and  the  tip  of  the  nozzle 
with  its  lateral  openings  project?  into  the  space  left  -by 
the  shield  tail.  A  cone-shaped  deflector  plug  at  the  point 
of  the  nozzle  deflects  the  gravel  out  through  the  lateral 
openings.  The  result  is  to  fill  the  voi<l  space  behind  the 
lining  thoroughly  well. 
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Some  distance  back  of  this  point  regular  grouting  with 
a  1 :  1  cement-sand  grout  is  done,  again  using  the  grout- 
ing holes.  This  fills  all  remaining  voids  outside  the 
lining  and  presumably  transforms  the  gravel  into  a 
concrete. 

From  the  relati\e  amounts  of  gravel  and  grouting  ma- 
terials that  are  injected  in  these  two  operations  it  is 
possible  to  form  an  idea  of  the  efficiency  with  which  the 
gravel  shooting  is  done  and  the  amount  of  material  saved 
hy  using  gravel  instead  of  grouting  with  cement.  In 
addition  to  this,  it  must  be  remembered  that  cement 
grouting  could  not  be  done  so  close  behind  the  shield  as 
can  the  gravel  shooting,  without  causing  frequent  trouble 
in  binding  the  shield  or  in  flowing  forward  along  the 
shield  shell.  The  amount  of  gravel  injected  per  ring 
(IS  in.  long)  averages  in  full  working  aboiit  30  to  40 
bags.  About  the  same  amount  of  sand  and  cement 
(added  together)  is  iised  farther  back  for  filling  the 
remaining  voids. 

Hydeaulic  Equipment  of  the  Shields 

The  equipment  for  shield  driving,  for  shoving  the  plat- 
forms ahead,  and  for  operating  the  segment  erector  is 
sho^\Ti  in  Fig.  3.  It  is  seen  that  the  incoming  water 
is  led  to  valve  blocks  controlling  the  shield  jacks  and 
platform  rams  and  to  slide  valves  controlling  the  erector. 

While  5000  lb.  is  available  for  the  shield  and  platform 
jacks  and  2000  lb.  for  the  erector,  only  one  feed  line 
is  used,  this  being  connected  to  either  5000  or  2000-lb. 
accumulators  (in  the  power  stations  on  the  surface),  de- 
pending on  whether  it  is  desired  to  use  the  shield  jacks 
or  the  other  apparatus.     It  is,  of  course,  not  required 
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FIG.    4.    V.\LVE    BLOCK    FOR    SHIELD   JACKS 

that  the  erector  should  be  worked  while  the  shield  is  being 
driven  forward. 

The  feed  main  coming  down  from  the  power  station  is 
a  li/2-in.  XX  steel  pipe  with  forged-steel  fittings,  both  be- 
ing stock  material  of  the  makers  of  the  hydraulic  equip- 
ment. The  distribution  around  the  shields  is  by  1-in. 
XX  steel  pipe  with  forged-steel  fittings,  and  copper  tubing 
from  the  valve  blocks  and  slide  valves.  The  valve  blocks 
(Fig.  4  shows  one)  consist  of  special  steel  forgings 
with  hydraulic  metal  bushing,?,  seats  and  stems  controlling 
the  connection  of  each  jack  and  ram  with  the  pressure 
supply  or  release.  The  jacks  can  be  worked  singly  or  in 
groups  as  required  to  steer  the  shield.     Close  to  the  con- 
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PIG.    3.      HYDRAULIC    EQUIPMENT    FOR    EAST    RIVER  SHIELD    JACKS,    ERECTOR    AND    PL.A.TFORM    RAMS 
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FIG.       5.     ERECTOR       FOR       PLINN-O'ROURKB       SHIELDS 
DESIGNED  AND  BUIDT  BY  THE  WATSON-STILLMAN  CO. 


nection  of  the  shield  piping  with  the  main  feed  line  a 
connection  is  taken  off,  through  a  stop  valve,  to  the  ring 
line  to  which  the  differential  side  of  the  shield  Jacks  is 
connected  for  reversing. 

The  jacks  are  shown  in  section  in  the  accompanying 
illnstration.  The  platform  rams  are  3-in.  dift'erential 
plungers  in  a  cylinder. 

The  segment  erector  is  shown  in  its  general  position 
on  the  shield  by  Fig.  3,  and  its  construction  is  further 
seen  from  Fig.  5.  The  design  is  novel  because  of  the 
small  clearances.  There  are  four  Jacks,  two  for  right- 
hand  and  two  for  left-hand  turning.  The  jacks  have 
hollow  fixed  rams  and  movable  cylinders.  By  a  s]iecially 
designed  arrangement  of  chains  and  sprockets,  the  hori- 
zontal motion  of  the  cvlinders  is  changed  to  rotarv,  thus 
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controlling  the  movements  of  the  erector  arm,  being  such 
as  to  give  a  little  over  one  revolution. 

The  ram  in  the  arm  of  the  erector  is  of  simple  dif- 
ferential-plunger type,  with  pressure  led  to  it  through  a 
swivel  connection  in  the  erector  pivot.  Connections  for 
control  of  erector  rams  are  sho^Ti  in   Fig.  3. 

The  tunneling  work  is  under  the  management  of  George 
H.  Flinn,  president,  and  John  F.  O'Rourke,  vice-presi- 
dent, of  the  contracting  company. 


IE.s£]p]losnve  Sewe2'«=(G(SiS  MBxcfttmipes 

Joint  studies  have  been  made  ijy  the  United  States  Bu- 
reau of  ilincs  and  the  City  of  Pittsburgii,  of  the  causes 
of  o.\i)losioiis  in  sowers  (details  of  which  were  published 
in  the  September  issue  of  tiie  Journal  of  Industrial  and 
Engineering  Chemisirij  of  the  American  Chemical  So- 
ciety.) One  of  the  largest  of  the  Pittsburgh  sewers  was 
taken  for  the  experiment.  It  is  8  ft.  3  in.  wide  by  8  ft.  6 
in.  high  and  2,706  ft.  long,  with  six  manholes  scattered 
along  the  length.  The  ordinary  velocity  was  found  by 
lioats  to  be  about  6.5  ft.  per  sec,  and  the  depth  of  flow 
was  about  8  in.  The  flow  was  9.6  cu.ft.  per  sec.  and 
tiie  grade  of  the  line,  0.9%.  The  temperature  of  the 
water  was  70°  F. 

In  the  first  experiment  55  gal.  of  gasoline  (67.5°  Be.) 
was  dumped  from  a  barrel  into  the  first  manhole.  Samples 
were  collected  at  the  other  five  manlioles — at  first  10 
rain,  apart  and  then  1/2  hr.  and  1  hr.  One  gallon  of 
gasoline  if  entirely  vaporized  produces  about  32  cu.ft. 
at  ordinary  temperature  and  pres.sure.  Assuming  1.5% 
as  the  low  explosive  limit  of  vapor-air  mixtures,  55  gal. 
would  produce  enough  vapor  to  make  explosive  the  air  in 
1,900  ft.  of  9-ft.  sewer — assuming  perfect  mixture.  In 
this  test  the  gasoline  was  rapidly  carried  past  each 
manhole,  and  only  the  lighter  portion  had  a  chance  to 
evaporate  at  any  one  point.  The  gasoline  vapor  was  heavy, 
so  that  mixing  was  slow.  At  the  second  manhole,  553  ft. 
below  the  first,  0.89%  of  gasoline  vapor  was  found 
in  the  air  2  min.  after  introduction  ;  2.19%  was  the  largest 
quantity  of  vapor  found  in  any  sample.  Only  very  small 
proportions  were  found  at  any  manhole  10  min.  after 
introduction  of  the  gasoline.  It  was  evident  that  one 
barrel  poured  in  all  at  once  rendered  the  air  at  any  particu- 
lar point  explosive  for  only  a  few  minutes. 

In  the  second  test  the  same  quantity  of  gasoline  was 
allowed  to  run  in  at  the  rate  of  5  gal.  per  min.  Some 
of  the  gas  samples  were  taken  2  in.  above  the  water  and 
some  2  ft.  above.  The  highest  percentage  obtained  from 
samples  taken  2  ft.  above  was  0.7%.  Thirteen  minutes 
after  the  inflow  of  gasoline  had  ceased  in  the  second  man- 
hole, 1.14%  of  vapor  was  found  2  in.  above  the  water; 
18  min.  after  the  inflow  had  ceased  only  a  trace  was  left. 
At  some  of  the  lower  manholes  the  gasoline  vapor  was 
not  swept  out  so  quickly;  at  No.  -1  manhole  in  16  min. 
the  amount  was  1.10%,  and  in  31  min.,  0.12%.  On  ig- 
nition of  the  gasoline  vapor  at  any  time  within  15  min. 
after  the  introduction  had  ceased,  there  would  have  been 
a  rapid  propagation  of  flame  along  the  sewer.  The 
test  is  cited  as  .showing  that  5  gal.  per  min.  introduced 
continuously  will  produce  a  dangerous  condition. 

A  third  test  was  taken  with  a  bulkhead  built  in  the 
sewer  to  reproduce  the  condition  of  submerged  outlet. 
Gasoline  was  dumped  into  the  lower  end  (fifth  manhole) 
at  the  rate  of  5  gal.  per  min.  It  was  found  that  dan- 
gerous conditions  would  exi,-;t  with  a  small  amount  of 
gasoline  if  the  outlet  should  be  submerged  by  high  water. 
The  percentages  of  gasoline  vapor  in  the  upper  part  of 
the  line  gradually  increased,  disclosing  a  growing  danger 
where  the  outlet  was  submerged  for  several  days,  while 
garages  and  dry  cleaners  allowed  gasoline  to  escape. 

A  fourth  test  was  made  with  the  same  conditions  as  in 
the  third,  except  that  one-half  the  quantity  of  gasoline 
was  used  (27.5  gal.).  The  results  of  analyses  were  in 
about   the   ratio   of   the   quantities   of   gasoline   used. 
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Work  has  been  begun  on  the  construction  of  the  great 
dry  dock  at  South  Boston,  the  contract  for  which  was 
recently  awarded  by  the  Directors  of  the  Port  of  Boston 
to  the  Holbrook,  Cabot  &  Rollins  Corporation.  This  work 
will  cost  appro.ximately  $3,000,000.  The  construction 
of  the  bulkhead  and  filling  of  flats  adjacent  to  the  dry- 
dock  site  have  been  completed  under  previous  contracts. 

The  dry  dock  when  completed  will  be  the  largest  in 
the  world.  It  is  to  be  1,200  ft.  long  and  133  ft.  wide 
at  the  entrance.  The  foundation  is  to  rest  on  bedrock 
and  the  structure  is  to  be  of  concrete,  with  a  lining  of 
granite  masonry.  Plans  and  specifications  for  the  pump- 
ing plant  are  now  in  course  of  preparation. 

The  United  States  War  Department  has  approved  the 
new  harbor  lines  in  South  and  East  Boston,  which  include 
the  closing  of  the  old  channel  northwest  of  Governor's 
Island  and  filling  this  and  adjacent  territory  comprising 
approximately  800  acres  with  material  dredged  from  the 
harbor  and  channels.  Since  June  over  300,000  cu.yd. 
has  already  been  dumped  there. 

Contracts  for  dredging  and  placing  1,500,000  cu.yd. 
from  certain  areas  adjacent  to  the  present  anchorage  basin 
in  East  Boston  are  being  prepared.  It  is  expected  that 
the  areas  to  be  dredged  will  ultimately  become  docking 
places,  while  the  dredged  material  is  to  be  used  for  re- 
claiming  about   35   acres   adjacent  to   Jeffries   Point. 


D®clk  C®siffipE©tl 


In  cooperation  with  the  Boston  &  Maine,  Boston  & 
Albany  E.R.  and  New  York,  New  Haven  &  Hartford 
E.E.,  an  investigation  is  being  made  by  the  port  directors 
to  determine  the  volume  of  freight  traffic  between  North 
and  South  Boston,  which  includes  a  zone  extending  from 
Lowell  to  Plymouth. 


Hew  YorS^  C 

The  reinfon-ed-concrete  ash-and-rel'use  dumping  board 
at  West  7~ith  St.  and  North  River,  New  York  City, 
described  in  detail  in  Engineering  News  of  Jan.  28,  1915, 
has  been  completed.  The  superstructure  is  steel,  with 
stucco  walls,  and  the  roof  is  of  ornamental  steel  tiles. 

Refuse  wagons  are  driven  up  an  incline  or  ramp  and 
are  backed  into  the  part  of  the  shed  overhanging  the 
scows.  The  ashes  and  refuse  fall  into  the  scows  through 
steel  chutes,  entirely  eliminating  the  dust  nuisance,  so 
pronounced  in  all  the  old-style  open  dumps.  The  chutes 
are  adjustable  so  that  they  can  he  raised  and  lowered  to 
fit  the  height  of  the  load  on  the  scows.  Each  chute  has 
two  double-hinged  doors  swinging  back  into  the  chutes 
so  as  to  give  uninterrupted  passage  to  the  refuse.  Only 
one  door  is  opened  at  a  time,  depending  on  the  position 
of  the  chute. 

The  structure  was  designed  and  constructed  by  the 
Department  of  Docks  and  Ferries  under  R.  A.  C.  Smith, 
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Commissioner;  R.  C.  Harrison,  First  D^'puty  Commis- 
sioner, and  C.  W.  Staiiiford,  Chief  Engineer,  for  the 
Street  Cleaning  Department,  of  which  John  T.  Fetherston 
is  Commissioner. 


Suasmiimiaft  C^tl®^  Op©Eaedl  Ibs^  Sfiae 


On  Nov.  7  regular  passenger  trains  were  sent  over  the 
new  cutoff  line  of  the  Delaware,  Lackawanna  &  AVestern 
E.TJ.  between  Clark's  Summit,  Penn.,  7  mi.  west  of  Scran- 
ton,  and  Hallstead,  Penn.,  14  mi.  east  of  Binghamton, 
N.  Y.  As  described  in  detail  in  En(jineenng  News  of 
Aug.  38,  1913,  this  is  a  39.6-mi.  replacement  line,  which 
saves  3.6  mi.  between  New  York  and  Buffalo,  reduces 
the  maximum  grade  from  1.23%  to  0.08%  and  the  total 
curvature  from  3,970°  to  1,570°.  All  of  the  old  22 
grade  crossings  have  been  eliminated.  The  new  line 
for  the  most  part  is  within  sight  of  the  old  one,  the 
radical  changes  noted  being  possible  through  heavy  cuts 
and  fills  and  by  enormous  viaducts.  All  of  this  con- 
struction was  impossible  in  the  early  days  when  the  orig- 
inal road  was  built.  The  earth  excavation  for  the  new 
line  amounted  to  5,525,000  cu.yd.  and  the  rock  7,(U7,00O 
cu.yd.  The  concrete  placed  was  300,000  cu.yd.,  and 
2,3G0  tons  of  steel  reinforcement  was  used.  Contracts 
were  let  in  the  spring  of  1912.  The  total  cost  was  over 
$12,000,000. 

The  most  striking  feature  of  the  new  line  is  the  enor- 
mous   Tunkhannock    viaduct — in    jioint    of    yardage    the 


largest  concrete  bridge  yet  built  (see  Engineering  A^ews 
of  June  13,  1912).  As  shown  in  the  accompanying  views, 
it  consists  of  ten  80-ft.  and  two  100-ft.  arch  spans.  The 
maximum  height  is  240  ft.  It  contains  about  167,000 
cu.yd.  of  concrete  and  1,140  tons  of  reinforcing  steel. 
All  foundations  were  carried  to  rock. 

The  Summit  cutoff  was  planned  and  executed  iinder 
(t.  J.  Bay,  Chief  Engineer  of  the  railroad.  F.  L.  AATieaton 
was  engineer  of  construction  and  in  immediate  charge. 

L-as-ip^©  F®w7e5r  PiPojecS  S®ldl 

It  is  unofficially  reported  that  the  uncompleted  hydro- 
electric development  and  aluminum  works  of  the  Southern 
Aluminium  Co.,  near  Whitney,  N.  C,  have  been  taken  over 
by  the  Aluminum  Co.  of  America.  This  adds  another 
chapter  to  the  vicissitudes  of  the  Whitney  work  (see  Engi- 
neering News  of  June  11,  1914).  The  Southern  Alu- 
minium Co.  is  a  French  concern  and  on  the  outbreak  of 
war  stopped  its  work  on  this  project.  There  were  under 
construction  a  gravity-section  concrete  dam,  1,350  ft. 
long  and  200  ft.  high  (maximum),  a  power  house  with 
five  5,200-kw.  direct-current  generating  units  (ultimately 
16)  and  an  industrial  j^lant  and  town.  The  electrical 
machinery  was  being  built  by  the  General  Electric  Co., 
and  the  general  contractor  was  the  Hardaway  Contract- 
ing Co.,  of  Columbus,  Ga.  It  is  reported  that  the  new 
owner  will  assume  the  old  contracts  and  complete  the 
entire  development,  with  only  such  changes  from  original 
plans  as  are  necessan'  to  fit  in  with  the  Aluminum  com- 
pany's processes  and  program. 
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Tliis  institution,  in  striving  to  keep  its  work  eminently 
practical,  although  of  collegiate  grade,  has  installed 
the  cooperative  system,  with  the  students  distributed  for 
half  of  their  time  among  the  city's  industries.  In  ad- 
dition much  work  is  done  in  connection  with  city  de- 
partments. For  instance,  all  the  city  testing  is  done  in 
the  university  laboratories.  Students  recently  helped  in 
a  survey  of  pavement  conditions.  The  university  i^hysical 
director  is  city  playground  supervisor,  and  several  stu- 
dents are  subdirectors.  A  thorough  housing  survey  was 
conducted  jointly  by  the  university's  department  of  so- 
ciology, the  local  charity  organization  and  the  city  de- 
partment of  health.  Under  the  city  building  inspector 
the  municipality  has  had  a  corps  of  competent  inspectors 
(at  no  expense  to  the  city)  who  received  laboratory  credit 
for  their  outside  work. 

Ambridge  School  of  Bkidge  Engixeeeing 
An  interesting  feature  of  the  work  of  the  Ambridge 
School  is  a  course  in  designing  and  detailing  of  draw- 
span  machinery  being  given  under  P.  L.  Dudley.     About 
20  men  have  been  enrolled  in  the  course. 

The  purpose  of  this  school  is  to  provide  an  opportiinity 
for  young  men  in  the  office  and  shops  of  the  American 
Bridge  Co.,  Ambridge,  Penn.,  who  have  not  the  advan- 
tage of  a  college  education.  Also,  a  chance  for  acquiring 
a  working  knowledge  of  the  English  language  is  ex- 
tended to  shop  employees  of  foreign  birth.  The  courses 
cover  mathematics,  mechanics,  drawing,  materials,  bridge 
and  building  details,  drawbridge  design,  superintend- 
ence, shop  problems,  ofiTA>e  practice,  English,  etc.  The 
school  runs  from  Sept.  16  to  May  31.  J.  E.  Banks  is 
principal. 

Military  Engikeeeing  Coueses 

It  is  reported  that  a  committee  from  the  association 
of  Land-Grant  Colleges  and  Universities  is  to  appear 
before  the  Military  Affairs  Committees  of  Congress  to 
ask  the  establishment  of  a  four-year  military  engineering 
course  in  a  number  of  these  schools.  This  plan  provides 
that  each  graduate  from  this  course  be  taken  into  the 
United  States  army  as  a  second  lieutenant  for  one  year. 
At  the  end  of  that  year  he  would  either  be  mustered  out 
and  placed  in  a  first  reserve  or  reenlisted  for  further 
armv  service. 


.V  115-Pt.  CouHtructton  Tomer  for  hoisting  building  mate- 
rials on  a  new  structure  at  Second  St.  and  Second  Ave.,  Min- 
neapolis, Minn.,  was  blown  over  in  a  windstorm  Nov.  1.  Two 
workmen  were  seriously  injured.  The  tower  was  entirely  of 
timber  and  was  guyed  with  mine  wire  cables. 

A  Fire  In  a  Candy  Factory  in  Williamsburg,  New  York 
City,  Nov.  6,  caused  the  death  of  nine  employees,  mostly  girls. 
The  building  was  a  five-story  brick  structure  with  wood 
floors.  The  fire  exits  were  found  to  be  locked.  An  investiga- 
tion of  the  State  Factory  Inspection  Bureau  is  being  made  to 
determine  if  fire-protection  laws  have  been  properly  enforced. 

A  4.S-In.  Water  Main  Burat  Nov.  6  in  Commonwealth  Ave., 
Newton.  Mass.  The  main  is  a  part  of  the  (Boston)  Metropoli- 
tan Water-Works  system,  and  its  failure  was  probably  caused 
by  settlement  and  weakening  after  the  laying  of  a  new  60-in. 


main  alongside.     Nearly   2   hr.   elapsed  before   the   water   was  I 
shut  off  and   considerable  damage  was  done   to  the   boulevard 
and    to    the    tracks    of    the    Middlesex    &    Boston    Street    Ry. 
Trafhc  on  the   four  main  tracks  of  tlie  Boston   &  Albany  R.R. 
paralleling   the    boulevard    was   temporarily    interrupted. 

Ohio  River  Dam  Xo,  10,  near  Steubenville,  Ohio,  was  com- 
pleted on  Nov.  4  and  the  locks  were  placed  in  operation  on 
that  date. 

The  Barge  Canal  Bonil  Issue,  Voted  on  in  New  York  State 
Nov.  2,  was  carried,  according  to  the  best  information  avail- 
able at  the  hour  of  going  to  press.  Complete  returns  from 
all  but  12  up-state  counties  show  a  majority  of  at  least  15,000 
in  favor. 

The  Health  of  Street  Sweepers  and  other  employees  of  the 
Street  Cleaning  Department  of  New  York  City  under  Commis- 
sioner J.  A.  Fetherston  ■will  be  guarded  after  Jan.  1,  1916,  if 
present  plans  are  carried  out.  There  will  be  a  medical  di- 
rector at  $3,000  a  year  and  seven  medical  inspectors  at  $1,800 
a  year  to  look  after  the  7,000  employees  of  the  department. 
Grade  Separation  at  South  Bend,  Ind.,  is  to  be  undertaken 
on  a  rather  large  scale,  pel-mission  to  require  tliis  work  on 
the  part  of  tlie  railways  having  been  granted  by  the  state 
legislature.  The  city  is  to  pay  25  Tt  of  the  cost  of  work  at 
the  street  crossings,  and  is  preparing  to  raise  the  necessary 
funds  for  this  purpose.  No  plans  have  been  prepared  as  yet, 
but  the  matter  will  be  studied  during  the  winter  under  the 
direction  of  Frederick  J.  Anderson,  City  Engineer,  with  the 
intention    of    commencing    work    next    year. 

Levee  Systems  Separately  Provided  For — At  a  meeting 
held  at  Memphis,  Tenn.,  on  Oct.  23,  members  of  Congress 
from  all  the  Mississippi  Valley  states  and  presidents  of 
twenty  levee  boards  decided  to  ask  Congress  to  make  the 
construction  of  a  levee  system  a  separate  project  from  the 
usual  river  and  harbor  work.  It  is  expected  that  $10,000,000 
will  be  asked  to  complete  the  worlj.  It  was  decided  that  the 
Congressmen  should  meet  in  Washington  on  Nov.  29  for  the 
purpose  of  formulating  a  bill  to  be  presented  at  the  next 
session. 

The  Vote  on  Bond  Issue.<<  at  Cincinnati,  Ohio,  at  the  elec- 
tion of  Nov.  2,  resulted  in  the  approval  of  one  only  of  the  four 
proposed  issues.  The  $1,250,000  bond  issue  for  parks,  park- 
ways and  playgrounds,  which  required  only  a  majority  vote,  ^ 
was  carried,  Ijut  the  other  three — for  a  municipal  auditorium 
($350,000),  high-pressure  fire  system  ($400,000)  and  street  im- 
provements ($1,495.250) — although  receiving  a  majority  of 
votes,  did  not  poll  the  two-thirds  required  by  the  Ohio  state 
law.  The  referendum  on  the  electric-rate  ordinance  resulted 
in    the    approval    of   the    ordinance. 

Sen-agevTreatment  at  Toledo,  Ohiot  is  a  problem  just  being 
taken  up,  partly  at  the  instance  of  the  Ohio  State  Board  of 
Health.  Both  the  city  and  Lucas  County  are  concerned,  and 
will  probably  coiiperate  in  the  investigation.  The  general 
■  scheme  is  expected  to  comprise  a  system  of  intercepting  sew- 
ers leading  to  Imhoff  tanks  and  a  filter  plant.  The  first  section 
of  the  work  will  be  for  that  part  of  the  city  now  served  by 
Ten-Mile  Creek  as  an  outfall  sewer.  The  city  is  represented 
by  Herbert  McKechnie,  City  Engineer,  and  the  county  has 
appointed  L.  A.  Boulay  as  its  sanitary  engineer  in  charge  of 
sewage-disposal   investigations. 

The  Chicago  Street  Railways  are  facing  the  problem  of 
having  to  decide  between  the  conflicting  rules  of  two  regu- 
lating bodies.  The  present  ordinances,  accepted  in  1S97  and 
administered  under  the  direction  of  the  Board  of  Supervising 
Engineers,  forbid  the  use  of  trailer  cars.  The  new  Illinois 
Public  Utility  Commission,  after  an  investigation  of  the 
crowded  condition  of  the  street  cars  during  the  rush  hours, 
has  issued  an  order  to  the  companies  to  introduce  trailer 
cars.  The  city  authorities  hold  that  the  commission  has  no 
power  to  set  aside  ordinances  in  this  way  and  the  companie.s 
state  that  they  will  continue  to  operate  according  to  the  re- 
quirements of  the  ordinances  as  accepted  by  them  and  the 
city    in    1S97,    after    years    of    negotiation. 

A  Bond  Issue  of  $2,000,000  to  pay  for  construction  work 
has  been  approved  by  the  Sanitary  District  of  Chicago.  The 
engineers  estimate  that  the  completion  of  tlie  widening  of 
the  Chicago  River  to  200  ft.  will  cost  $1,000,000  and  that  an- 
other $1,000,000  will  be  required  for  intercepting  sewers  in 
Evanston  and  the  Calumet  district  and  for  railway  and  high- 
way bridges  across  the  Calumet-Sag  drainage  channel.  The 
finance  committee  took  the  position  that  the  cost  of  such 
permanent  improvements  should  not  be  borne  entirely  by  the 
present  generation  of  taxpayers  and  that  bonds  should  be 
issued  to  mature  between  1917  and  1935,  the  bonds  to  be  for 
$1,000  each,  with  4%  interest.  After  the  ordinance  for  this 
bond  issue  had  been  adopted  it  was  vetoed  by  the  president 
of  the  board  of  trustees,  but  was  passed  over  his  veto  with 
only  his  own   dissenting  vote. 
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Mr.  Thomas  A.  Edison  and  Mr.  Nikola  Tesla  have  been 
awarded   tlie   Nobel   prize   for  advance   in  physics. 

Mr.  William  F.  Nickel,  formerly  examiner  In  the  United 
States  Patent  Office  at  Washington,  D.  C,  has  opened  an 
office  in  the  Woolworth  Building,  New  Yorlc  City,  where  he 
will  practice  law,  specializing  in  the  haw  of  jiatents,  ti'ade- 
marks  and  corporations. 

Mr.  James  Forgie,  M.  Am.  Soe.  C.  E..  Consulting  Engineer 
at  S4  William  St.,  New  York  City,  recently  a  member  of  the 
firm  of  Jacobs  &  Davies,  has  been  awarded  the  Telford  Gold 
Medal  by  the  (British)  Institution  of  Civil  Engineers  for  his 
Taper,   "The    Ijaxaxalpam    Aqueduct   Tunnels,    Mexico." 

Mr.  Thornton  W.  Price,  formerly  designing  engineei'  with 
the  American  Bridge  Co.,  and  for  the  past  two  years  in  charge 
of  a  large  part  of  the  work  on  the  Panama  Canal  coaling 
stations,  has  opened  offices  in  the  Woolworth  Building,  New 
York  City,  for  the  practice  of  structural  and  mechanical 
engineering. 

Mr.  R.  L.  Baldwin,  Assoc.  Am.  Inst.  E.  E.,  for  the  past  two 
years  Appraisal  Engineer  of  the  State  Utility  Commission  of 
Missouri,  has  become  associated  with  the  firm  of  Burns  &  Mc- 
Donnell, Consulting  Engineers,  Kansas  City,  Mo.  He  will 
have  charge  of  the  firm's  electrical  work  and  appraisal  of 
electrical  and  other  utilities. 

Mr.  Chester  F.  Gailer,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
Assistant  Chief  Engineer  of  the  United  Railways  &  Electric 
Co.,  of  Baltimore,  Md.,  is  now  associated  with  the  Atlantic 
Welding  Corporation,  30  Church  St.,  New  York  City,  as  Chief 
Engineer.  Mr.  Gailer  will  direct  the  manufacture  and  in- 
stallation of  the  welded  rail  joints  manufactured  by  this 
concern  and  of  which  he  was  the  original  inventor. 

Mr.  Ralph  H.  Stearns,  Assoc.  M.  Am.  Soc.  C.  B.,  of  Boston, 
Mass.,  formerly  Designing  Engineer  of  the  Board  of  Water 
Commissioners  of  Hartford,  Conn.,  on  that  city's  Nepaug 
water-supply  project,  has  been  appointed  Assistant  Engineer 
of  the  Water-Supply  Board  of  Providence,  R.  I.  Previous  to 
his  connection  with  the  Hartford  work  Mr.  Stearns  had  con- 
siderable to  do  with  the  construction  of  the  East  Boston  and 
Washington  St.  tunnels,  Boston,  and  the  CatsklU  Aqueduct 
work  of  the  Board  of  Water-Supply  of  New   York  City. 

Mr.  Paul  M.  Lincoln,  Past  President  of  the  American  Insti- 
tute of  Electrical  Engineers,  who  for  many  years  has  been 
prominently  connected  with  the  engineering  department  of 
the  Westinghouse  Electric  and  Manufacturing  Co.,  has  re- 
signed his  position  with  tlie  company  in  order  to  devote  his 
time  to  the  manufacture  of  a  maximum-demand  electric 
meter  which  he  has  recently  invented.  Mr.  Lincoln  was 
graduated  from  Ohio  State  University  in  1S92.  A  biography 
was  published  in  "Engineering  News"   of  Feb.   25,   1915. 

The  Westinghouse  Electric  and  Manufacturing  Co.  an- 
nounces the  following  changes  in  its  supply  department: 
Messrs.  S.  A.  Chase,  formerly  Special  Representative;  T.  J. 
Pace,  formerl>-  in  charge  of  the  illuminating  and  rectifier 
divisions,  and  Carl  G.  Schluederberg,  M.  Am.  Inst.  E.  E.,  for- 
mei'ly  head  of  switchboard  sales,  have  been  appointed 
Assistants  to  J.  J.  Gibson,  M.  Am.  Inst.  E.  E.,  Manager  of  the 
department.  C.  E.  Stephens,  Engineer  of  Lighting,  has  been 
appointed  Manager  of  the  illuniinating  section  to  succeed  Mr. 
Pace.  C.  Streamer,  formerly  head  of  the  order  division,  suc- 
ceeds Mr.  Schluederberg  as  Manager  of  the  switchboard 
section,  and  A.  P.  Joseph,  Assoc.  Am.  Inst.  E.  E.,  is  appointed 
head  of  the  order  section  to  succeed  Mr.  Streamer.  M.  C. 
Morrow,  formerly  of  the  Philadelphia  office,  is  appointed 
Manager  of  the  appliance  section,  which  is  a  combination  of 
the  former  heating,  fan  motor  and  ozonizer  divisions  of  the 
supply  department.  M.  C.  Rypinski,  M.  Am.  Inst.  E.  E.,  for- 
merly Manager  of  the  detail  and  supply  division  of  the  New 
York  office,  becomes  Manager  of  the  meter  section.  W.  R. 
Garret  has  been  made  Section  Manager  of  Contracts;  J.  G. 
Worker,  of  stokers,  and  H.  D.  .Storer,  of  auxiliaries,  in  the 
Ttower   department. 


Henry  H.  W.  Sigourney,  who  practiced  civil  engineering 
until  his  retirement  from  business  some  years  ago,  died  at 
his  home  in  Milton,  Mass.,  on  Nov.  3,  after  a  brief  illness  fol- 
lowing a  shock,  at  82  years  of  age. 


Eben  R.  Dyer,  for  the  past  50  yr.  Suiierintendent  of  the 
Portland  Water  Co.  and  the  Portland  (Me.)  Water  District, 
died  on  Nov.  S.  Mr.  Dyer  was  for  man.v  years  a  member  of 
the  New  England  Water- Works  Association. 

Col.  T.  Wain-Morgan  Draper,  Consulting  Engineer,  of  New 
York  City,  the  builder  of  the  Atlantic  &  Danville  Ry.,  died  In 
that  city  on  Nov.  S,  at  60  years  of  age.  He  was  a  graduate 
of  the  Royal  Polytechnlcum  In  Munich  and  the  Royal  School 
of  Mines  In  Freiberg,  Germany.  At  the  Centennial  Exposi- 
tion, Col.  Draper  was  in  charge  of  the  mineraloglcal  collec- 
tion, after  which  he  spent  several  years  In  the  West,  where 
he  did  a  considerable  amount  of  mining  engineering  work. 
In  1SS2  he  returned  to  practice  his  profession  in  New  York 
City. 

Gen.  George  Miller  Sternberg,  U.  S.  A.,  retired,  for  a  decade 
Surgeon-General  of  the  United  States  Army  and  a  former 
President  of  the  American  Public  Health  Association,  died  at 
his  home  in  Washington,  D.  C,  on  Nov.  .3.  He  was  born  in 
Otsego  County,  New  York,  and  received  his  medical  degree 
at  the  College  of  Physicians  and  Surgeons  in  New  York  City. 
i:)uring  the  Civil  War  and  later  General  Sternberg  did  much 
to  prevent  the  spread  of  cholera  and  yellow  fever.  At  the 
outbreak  of  the  Spanish-American  War  he  organized  the 
"typhoid-fever  board"  and  in  1900  the  Yellow  Fever  Com- 
mission. 

Nathan  S.  Beardslee,  a  civil  engineer  well  known  in  tha 
western  part  of  New  York  State  through  his  railroad-con- 
struction work,  died  suddenly  at  his  home  in  Warsaw,  N.  Y., 
on  Nov.  1,  from  heart  disease.  He  was  born  in  New  Berlin, 
N.  Y.,  In  1848,  and  in  1869  joined  the  engineering  corps 
engaged  in  constructing  the  New  York,  Oswego  &  Midland 
Ry.  Later  he  had  charge  of  the  laying  of  the  double-track 
line  of  the  Erie  R.  R.,  and  did  a  large  amount  of  other  rail- 
way location  work  in  New  York  and  in  Illinois.  He  was 
president  of  the  village  of  Warsaw  for  eight  years,  during 
which  time  the  water-works  system  for  the  village  was  built, 
largely    thi-ough    his    efforts. 


EMGSMEIEIRIIHG  SOCHETHES 


COMING   MEETINGS 

THIRD    ANNUAL    PENNSYLVANIA    WELFARE    AND    EFFI- 
CIENCY  CONFERENCE. 
Nov.    16-19.      Conference    in    Philadelphia. 

NATIONAL  MUNICIPAL  LEAGUE. 

Nov.  17-19.  Annual  convention.  Dayton,  Ohio.  Secretary, 
Clinton  Rogers  Woodruff,  705  North  American  Building, 
Philadelphia. 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL      AND 
STEAM   ENGINEERS. 
Nov.  18-19.     Annual  meeting  at  Zanesville.  Ohio.     Secretary, 
F.   E.   Sanborn,   Columbus.   Ohio. 

AMERICAN  INSTITUTE  OF  ARCHITECTS. 

Dec.  1-3.  Annual  convention  in  Washington,  D.  C.  Execu- 
tive   Secretary,    E.    C.    Kempe,    The    Octagon,    Washington. 

AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Dec.  10  and  11.  Convention  in  Chicago.  Secretary,  Arthur 
Kneisel,   29  South  La  Salle  St.,  Chicago. 

ASSOCIATION  OF  AMERICAN  PORTLAND  CEMENT    MANU- 
FACTURERS. 
Dec.  13-15.     Annual  meeting  in  New  York.     Secretary,  Percy 
H.   Wilson,  Bellevue   Court   Bldg.,   Philadelphia,   Penn. 

SECOND   PAN-AMERICAN  SCIENTIFIC   CONGRESS. 
Dec.  27-Jan.   S.      Washington,   D.   C. 

Jlontnua  Institute  of  Municipal  Engineers — The  annual 
meeting  will  be  held  in  Billings,  Mont.,  Jan.  17-19,  1916. 
The  president  Is  C.  E.  Durland.  of  Billings,  and  the  secretary 
is  Carl  C.  Widener,  of  Bozeman. 

National  Lilme  Manufacturers*  Association — The  annual 
meeting  will  be  held  in  Cleveland,  Ohio,  the  first  week  in 
February.  1916.  Fred  K.  Irvine,  537  South  Dearborn  St.. 
Chicago,   Is   secretar.v. 

National  Municiiial  League — The  twenty-first  annual  meet- 
ing of  the  National  Municipal  League  .at  Dayton,  Ohio,  Nov. 
17-19,  will  be  preceded  by  the  second  annual  meeting  of  the 
City  Managers'  Association,  which  lasts  three  days.  The  first 
session  of  the  N.  M.  L.  will  be  held  Wednesday  morning, 
Nov.  17.  Sessions  of  the  Ohio  Civil  Service  Association  and 
the  Ohio  JIunicipal  League  will  be  held  simultaneously.  Be- 
sides the  various  committee  reports,  election  of  officers,  etc.. 
one  session  of  the  National  Municipal  League  will  be  held 
jointly  with  the  City  Managers'  Association.  The  subject  for 
discussion  will  be  "Has  the  City  Manager  Plan  of  Govern- 
ment Changed  the  Concept  of  City  Life?"  The  conventions 
will  be  held  at  the  Hotel  Miami.  The  secretary  of  the 
National  Municipal  League  Is  Clinton  Rogers  Woodruff.  Phila- 
delphia.   Penn. 


960 


EN(i  TNEERIN(i     NEWS 


Vol.  74,  No.  20 


A.p)pMsiinices  airadl  Msit©5Pasi.Ils 


New   *<Dr>-"    Storage   Battery 

A  new  desiKii  ot  "dry"  electric  storiiKe  cell  is  being  put 
on  the  market  by  J.  P.  Mentzer  &  Co.,  Chicago,  111.,  the  size 
being  the  same  as  the  familiar  commercial  cylindrical  "dry 
battery."  The  construction  is  unique.  The  positive  and  nega- 
tive elements  are  corrugated  lead  strips,  with  the  active 
material  pasted  on,  rolled  up  into  cylinders  and  separated 
by  thin  sheets  of  spongy  inert  material.  In  the  center  is  a 
tube  for  supplying  water,  compensating  for  changes  in 
volume  of  electrolyte  and  for  venting  gases.  The  container 
is  an  improved  fiber  can. 

The  manufacturers  claim  discharge  capacities  varying 
from  \<:  amp.  for  40  hr.  to  3  amp.  for  5  hr.  The  average 
e.m.f.  is  2  volts.  It  is  intended  to  displace  the  ordinary  zinc- 
carbon  dry  cell,  having  six  times  the  working  capacity  and 
costing  less  to  recharge  than  the  price  ot  a  new  zinc-carbon 
unit. 

<:ii«rt   SoUlnsr  tan  C    =    cos   A    tau  B 

The  Brunton  slope  chart,  recently  placed  on  the  market 
by  the  Keuffel  &  Esser  Co.,  New  York  City,  is  designed  to 
solve  mechanically  the  equation: 

tan  C   —   cos  A  tan  B, 
in  which  C  =    the  apparent  dip,  A  =    the  angle   of  divergence 
and    B  =    the    true    dip.      It    is    therefore    of    particular    use    in 
the    preparation    of   mining   and    geological    maps,    but   it    may 


BRUNTON   .SLOPE    CHART   FOR    SOLVING    EQUATION 
TAN   C    =    COS   .\    TAN    1! 

be    used    for    giving    valley    angles    in    the    design    i>(    hoppers, 
ore   bins,  etc.     Such  a  problem   is: 

If  the  sides  of  a  rectangular,  hopper-bottomed  ore  bin 
have  a  slope  of  50°,  what  would  be  the  slope  of  the  valley 
angles  in  the  corners?  Answer:  As  the  bin  is  rectangular, 
the  valleys  have  a  divergence  angle  of  45°  from  the  sides; 
consequently,  if  the  graduated  edge  of  the  swinging  arm  is 
set  at  45°  divergence,  opposite  50°  on  the  true  dip.  read 
40     on   the  pivoted  diagonal  arm. 

RIectrIc  (land   ilnmnifr  anil   Ilrill 

An  interesting  design  of  electric  hammer  and  drill  is  now 
being  marketed  by  the  Western  Electric  Co..  of  Chicago.  111. 
The  scheme  of  the  design  is  to  throw  a  heavy  plunger  against 
the  drill  or  chisel,  there  being  a  magnetic  clutch  between  the 
motor  drive  and  plungei-  to  pi-event  transmission  of  the  shock. 

Connected  to  the  motor  through  hardened  gears  and  con- 
necting-rod is  a  cylindrical  sleeve  having  two  relatively  thick 
end  sections  joined  together  by  a  thin  center  section.  This 
center  section  is  as  thin  as  is  consistent  with  mechanical 
strength.  The  plunger  which  delivers  the  blow  to  the  drill 
lies  loosely  within  this  cylinder  and  is  not  mechanicall.v  con- 
nected to  any   part  of  the  mechanism.     Outside  of  the  sleeve 


lies  the  magnet  coil.  The  coil  is  stationary,  the  sleeve  mov- 
ing liack  and  forth  within  it.  The  winding  is  connected  in 
series  with  the  motor.  As  soon  as  the  circuit  is  switched  on 
— which  is  done  by  a  button  on  the  handle — the  solenoid  cre- 
ates a  magnetic  circuit,  with  the  thick  sections  of  the  sleeve 
as  the  poles  and  the  plunger  as  the  armature.  As  the  sleeve 
is  moved  back  and  forth  by  the  motor,  the  effect  is  that  of 
moving  the  pole  faces  of  the  magnet  back  and  forth.  The 
plunger,  clutched  across  the  poles,  moves  with  the  sleeve, 
transferring  its  energy  to  the  drill  when  it  meets  it,  which 
it  does  near  the  end  of  the  stroke.  The  plunger  is  slightly 
longer   than    the    thin    section   of  the    sleeve,    which   gives   it  a 
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WESTERN    ELECTRIC    DRILL    .\ND    H.\MMBR 

certain    amount    of    over-travel    and    elasticity    of    connection. 
Ball   bearings  are   used   throughout. 

This  drill  is  made  in  three  sizes  for  110-  or  220-volt  direct 
current.  One  size  weighs  14  lb.  and  takes  150  watts;  the 
second  weighs  25  lb.  and  uses  220  watts;  the  third  weighs  50 
lb.  and  draws  550  watts.  Two  sizes — 150  and  240  watts — are 
made  with  universal  motors  for  direct  or  alternating  current. 
The   prices    range    from    $100    to    $l(!n. 

A    Douhle-l^niled    S«]ueeg:ee 

A  new  squeegee,  with  two  pieces  of  split  hose  bolted  to  a 
metal  frame,  has  been  put  on  the  market  by  the  Groner- 
Shontz  Co.,  Canton,  Ohio.  The  advantage  over  a  squeegee 
with    only    a    single    rubber    is    that    when    one    piece    of    hose 


wears  out  the  other  can  be  brought  into  use  by  mere 
ing  the  handle.  When  both  are  worn  out  new  piece 
may  be   substituted   by   taking  the   frame  apart. 
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Iin\(dllainis\p©Hs  Flood  ProftecMoim 


.S')'.V0/'>7N-^.  I /»//(/  .iU  »//7r.,s-  „i  Ivvci-  l>  /;<■;»,/ 
hnWi  iiloii,/  thr  WInIr  Ulrrr.  Ihroin/I,  tlir  rili/.  The 
iniicr  xlti/if  is  finrd  iiitli  (Uiirnif,  and  ciiucrclc 
retdiiiiii;/  inills  iirf  vvijuircil  itl  sonir  puliils.  Woad 
fornix  (I  lid  I  wo  sfi/les  of  stcrl  fonits  iiif  ii.tcd  for  I  In' 
iriills.  Tlic  xrri'i-fil  planis  for  rnrtlnrorl:  oiid  mii- 
rndioij  orr  <lrs,  rilird. 

The  ilisiistiviis  cllrrts  n I'  the  ll'l:!  fldd.l  ill  tile  Wllilr 
lii\cr  ;it  liiiliana|iiilis.  Ind..  f<nninu'  ns  a  climax  tn  llir 
results  of  ]iri'\iinis  Hoiuls.  led  lo  a  lluivoua-li  investiii'ation 
(if  the  situation  ami  the  ail(i[itirin  ol'  plans  for  a  fostly 
system  of  river  iniprovenient  and  Hood  protection.  The 
work  now  in  progress  consists  of  the  eonstnution  of  a 
lovec  for  about  4^0  mi-  along  the  west  liank  of  the  river, 
extending  from  14th  St.  at  Behuoiit  Ave.  (above  the 
iMiiriehsville  dam)  to  the  embankment  of  the  Indianapolis 
In'lt  R.  11.  jnst  noi'th  of  Eaymoud  St. 

Tliis  is  shown  in  Fig.  1,  and  it  will  he  seen  that  the 
M-ork    iiieliides   some   rectification    of    ihe    i'i\ei'   t-haunel. 


riaiis  are  beiiii;  piepaieil  I'm'  similar  proteetiou  Ui  he 
built  along  the  east  hank.  Somewhat  similai'  work  along 
Fall  t'reek,  in  ludianapoli-;,  was  described  in  Eiifiliii'friiu/ 
.Vf'»'.'!,  Dee.  ;5,  l!lll. 

The  levee  ]M'o\  ides  f(n-  a  considerable  increase  in  width 
of  the  ri\er  chaiiiiel  at  high  water,  and  several  bridges 
«ill  ha\-e  In  lie  lengthened  to  gi\e  the  re([uired  waterway. 
The  le\ce  will  he  iiicnr|iiiraied  in  the  boulevard  system 
nf  the  city  and  will  he  lopped  li\-  a  broad  driveway,  with 
lawn  spaces  mi  each  siile.  The  top  is  from  12  to  IT  ft. 
ah(i\c  the  (ii'igiiial  ground  level  and  4  ft.  above  the  lOlli 
high-water  line.  IJetaining  walls  are  required  at  some 
points,  and  at  the  crossing  of  a  group  of  railways  the 
driveway  is  depressed  through  a  subway. 

A  considerable  amount  of  land  had  to  be  purchased, 
and  money  paid  also  for  damages  to  abutting  property 
due  to  its  being  left  below  grade  by  the  elevation  of  street 
a])proaches.  It  will  be  noticed  tliat  just  south  of  Morris 
St.  the  levee  passes  on  tlie  outside  of  a  jiacking  com- 
jiany's  ])ropertv.  This  company  did  not  care  to  assume 
any  of  the  expense   iiiciileiital   to   changes   in   its   plant. 


I'll!.    1.     BUILDING  THE   CONCKKT1-:    l:l\KK    \\.\LL   AKONIO    THK    AV.\SHI.\'c;TO.\    ST.    BKlllcIlJ    .\T    INDIANAi 

■   curved   end  at   the   left  runs  into  the   flU   tor   the   levee.      The  steel  (orm.s  are  shown  erected  and  partly  erected, 
river  bank  is  the  traveling  concreting:  plant,  with  a  spout  to  the  forms 
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MAP  OF  FLOOD-PROTECTION-   WORK    Al.rixc    THK   WHITE  RIVER  THROUGH  INDIANAPOLIS,   INM 


The  -work  was  Iiegiiii  in  June,  IDlo,  and  the  contract 
calls  for  its  complelion  by  December,  1915.  It  is  under 
the  direction  of  B.  J.  T.  Jeup,  Citj-  Engineer,  and  D.  C. 
Harae,  Assistant  City  Engineer.  The  general  contract 
was  let  to  the  Marsch,  Clcarv-White  Co.,  of  Chicago, 
which  has  sublet  some  parts  of  the  work  as  noted  later. 
H.  B.  Mitchell  is  Resident  Engineer  for  the  company, 
and  W.  L.  Taylor  is  Superintendent.  The  contract  covers 
about  500,000  cu.yd.  of  fill  and  .">0.000  cu.yd.  of  con- 
crete. The  contract  price  was  not  far  from  $4(10.000.  and 
the  land  cost  around  .$fi.55.0no. 

Descriptio-V  of  thi;  Levee  CoxsTurcTioN' 

The  typical  section  of  the  levee  may  be  seen  in  Fig.  2, 
which  shows  also  the  special  section  at  the  subway.  The 
top  \ridth  is  to  ft.  at  the  upper  end  of  the  work  and  60 
ft.  for  the  part  south  of  the  Washington  St.  bridge.  The 
slopes  are  1  on  2i?^  for  the  river  side  and  1  on  l^i  for  the 
land  side.  The  water  slope  is  paved  with  concrete  for 
the  entire  length  of  the  work. 

The  roadway  is  to  be  finished  with  \'l  in.  of  gravel. 
well  rolled,  and  at  some  future  time  this  will  be  covered 
with  macadam  paving.  The  la's\n  spaces  and  the  land 
slope  will  l)e  covered  with  12  in.  of  soil,  which  was  re- 
moved from  the  site  and  stored  for  this  purpose. 

The  area  for  the  base  of  the  levee  was  cleared  and 
grubbed,  all  buildings  were  removed,  and  the  ground 
plowed  deeply  to  insure  a  thorough  bond  with  the  fill. 
The  materia]  for  the  levee  was  all  excavated  from  the  low 
ground  along  its  river  side,  no  borrow  pit  being  allowed 
to  extend  below  low-water  level. 

The  contract  for  all  grading  from  the  north  end  of  the 
work  to  Washington  St.  (about  300,000  cu.yd.)  has  been 
let  to  T.  A.  Kearns,  of  Chicago.  For  the  main  part  of 
this  work  he  is  using  a   250-ton   Lidgerwootl   di-aglinc 
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excavator  with  a  100-ft.  boom  and  4i/2-yd.  bucket.  This 
machine  is  mounted  on  four  four-wheeled  trucks  travel- 
ing on  two  tracks.  The  tracks  are  built  in  sections,  with 
longitudinal  timbers  under  the  ties.  The  machinery  is 
all  operated  by  electric  motors  using  city  power,  a  group 
of  transformers  being  moimted  on  a  wagon  that  stands 
a  little  distance  from  the  excavator. 

This  excavator  built  the  levee  in  two  operations.  It 
traveled  first  along  the  river  bank  near  the  toe  of  the 
slope,  throwing  up  the  main  portion  of  the  fill.  It  then 
ran  along  the  top  of  the  fill,  taking  mateiial  from  the 
slope  on  the  river  side  and  casting  it  over  to  the  land 
side.  The  material  is  nearly  all  gravel,  and  this  wet 
gravel  dumped  from  a  height  makes  a  very  eom]iact  fill. 
The  specifications  reciuire  10%  allowance  for  shrinkage, 
but  the  actual  shrinkage  is  much  less. 

At  the  lower  end  of  the  work  on  the  Kearns  contract 
there  is  also  a  TO-ton  steam  shovel,  loading  4-yd.  side- 
dmup  cars  on  tracks  of  3i/^-ft.  gage.  There  are  three 
10-car  trains,  with  three  dinke)'  locomotives,  and  a 
spreader  car  to  level  the  fill.  There  are  about  three  miles 
of  track.  A  small  Lidgerwood  dragline  excavator  is 
used  to  dress  the  river  side  of  the  fill  to  the  proper  slope, 
in  readiness  for  the  concrete  facing.  This  machine  has 
a  'io-ft.  l)oom  and  a  14^,-yd.  bucket  and  is  operated  by 
steam.     It  runs  along  the  top  of  the  fill. 

Tbe  \\(u-k  below  the  Washington  St.  bridge  is  being 
done  by  tlie  Marsch,  Clearv-White  Co.  Xear  the  bridge 
it  has  used  a  ?0-ton  steam  shovel  served  by  three  trains 
of  4-yd.  4-wheel  side-dump  cars  of  3%-ft.  gage,  as  shown 
in  Fig.  4.  Part  of  the  fill  made  in  this  way  is  along  the 
old  levee  and  behind  the  concrete  walls  for  the  subway. 
Drag  scrapers  and  teams  are  employed  to  spread  and 
level  the  material  dumped  from  the  cars.  Al)out  three 
niiles  of  ti-ack  are  required,  with  OO-lb.  rails  on  wood  ties. 


Detail  of  Drain   Outlet  Section      at      Subway 

Fin.    3.     SECTION.S   OF  WHITE   RIVKR   LEVEE  AT   T.VDIAXAPOLIS    (RIVER   .'SLOPE   F.^lCED   WITH    C'O.XCRETE) 


N'oxciniu'i-   IS.    IDl.') 


EN  i;  1  N  !•:  !■:  i;  i  \  i;    x  k  ws 


Ofin 


At  llic  liiwi'i-  end  (if  the  work  lliis  cniiipaii)  lias  a  'I'lic  coMrrctc  is  laid  in  slrips  1">  I'l.  w  idr  up  the  slope. 
Moiiiu'lian  (li-auliiir  cNcaxalor.  wliicli  Irawls  mi  nillcTs  liciiiii  placed  in  allernale  seel  ions,  and  llie  sections  .sepa- 
n\[  a  plank'  runway.  This  lias  a  ]'>-l'\.  Iiiinin  willi  l'--\d.  rated  l)\  tar-|iaper  joinls.  This  faeinf;  is  anchorGd  hy 
liiickel.  I''<ir  a  shinier  reach,  a  seiiion  oi'  ihc  hooni  can  a  small  rclainini;  wall,  or  cnrh.  at  the  lop  (  Fif;'.  1),  the 
he  renio\eil.  innkinu'  it  Uti  ft.  lont;.  ami  ii  can  tluMi  handle  rein  torcenient  hcin<;'  bent  over  into  this.  There  is  no 
a  v'j-y<l-  hucket.  This  drajiiini'  niaclune  makes  the  ancli(irai;e  or  |)rovision  a.ii'ainst  scour  at  the  toe,  as  it  is 
entire  111!  troni  i\u-  lower  le\i'l  instead  id'  liein,;.;-  placed  on  e\pccted  that  the  toe  of  llic  concrete  will  he  covered  In- 
top  of  the  lill  for  the  linishini;  work,  as  on  thi'  other  (nii-  the  L:i'n\cl  and  silt  of  Ihi'  ii\cr  lied.  Tliis  work  is  shown 
li-act.      It    runs  lir.st  alone'  ih,.  ed^c  of  Ihe  cut   or  liorrow  in  pi'oercss  in    I-'Il;.    I. 

pit.  and  then  close  to  the  toe  of  the  linislii'd   lill.  scraping  The  lower  pari   of  llic  concrete  in  each  section  exietids 

the  tace  of  the  (111   to  the  proper  liiii^  and  slopi>  and  cast-  from    Ihc  toi'   to  a    few    reel   aho\c   wate]-.   I(>avin<;  a  liori- 

ini;  the  material   in  the  rear  of  the  lii'st   lill.  /.oiital  joint.     This  is  done  in  onlci-  (<i  complete  the  eon- 

.\ll  aradine    is  c.ai'ricd  on  da\    and    nielit.  wurkine   two  ci-ete  alio\e  water  as  ipiickh    as   possihli'.      For  this  woi'k 

Id-Ill',  shifts.      l''oi'   the   niiilil    sliilt    acctvlciic  torches  are  a  colVei'-ilam  is  fornicd.  parlh  of  wood  and  partlv  of  steel 

used.  sheetine'    II    It.    Ion.".   dri\cn    hy   a    piledri\i'r   scow.      The 

The      \'arious     sti'eet      crossiiies      lia\c      iiiiliiied      ap-  sheeting  is  Iield   li\    wahs  on  a   row    of   IS-l't.   round   |iiles. 

pi'oachcs  (d'  :!   to    I';    erade  to   the  lewl   of   ihe   li'Wi'.  and  This    coU'er-dani    e\teiids    over    nhoiil     four    to    ^e\'|.n    sec- 


i-'iij.  4.    coN'CKKTi.vi ;  ■riir:  smiuo  hk  thk  whitk  i;i\'i':i;  IjICVioic  .\t  i.\'i>i.\n.\I'(it^is 

Tile   ooft'er-daiii   is    I'oi'   iJlacili.S5   tile   concrete   on   tlie   toe   of    tile    .■ilope 


('o\f'K|.:Ti\i!  •riiK  'W'v'i'Ki;  Si.oi'i:  oi'  riii:  l>i:\'t:i: 


lor   important  streets   retaiiiino-   walls   are   Iniilt    on    tlie  tioiis   and    is   <li\ided    hy    partitions    (10    It.    aparl.      Tlic 

street  lilies.     At  less  iinjiortant  streets,  however,  no  walls  depth  of  water  in  wliicli  this  wurk  was  donc>  \arieil   from 

are  used  and  the  (ill   is  e.xti'nded   over   the  adjacent    lots  I    to   11    ft.      To   keep   the   scow   away    Iroiu    ihe   slicetine- 

hy  agreement  with  property  owners.     The  cil\    pays   the  a  iKuizontal  tiiiiliei'  was  pl.K cd  lliioiieli  the  leads  from  the 

cost  of   raising   lionses    to   the    new   grade.      The    owner-  deck,  with  its  f\u\  resliiig  on  the  piles.     .\.  •.'.(1(10-11).  drop- 

themselves  have  to  nnderta]<e  the  work  ot  hringing  their  haiiiuier  was  useil. 

property  to  grade,  but  they  can  arrange  to  liav(>  it  done  The  w,-iter  was  |uimped  out  li\   li-in.  ceiitrirugal  pumps, 

I'V  the  city  at  the  time  the  street  arade  is  changed.  supplied   with  steam    fi-oiii   two  portalile  lioilers  placed  on 

jilatrorius    at    the    foot    of    the   slope.      .\l    one    point    the 
cotfer-dam    \\as    liiiill    of   samlhaiis    instead    of    piling,    as 

The  entire   face  of  tlii'   le\ce  on   the   river  siile    with   a  the  \\atei'  was  shallow,  and  this  sa\cd  the  time  of  driving 

slope  of  1  on  '>^  ._..  will  he  paved  with  a    l-iii.  lavcr  of  con-  jiilcs. 

Crete  reinforced  hv  a  lay<'i'  of  wire  mesh.  '!'lii>  work  is  The  concrete  is  a  1:2:4  mix,  using  screened  gravel, 
being  done  by  the  Marsch.  ( 'leary-White  Co.  Most  of  The  wire  netting  is  laid  (Ui  the  face  of  the  slope,  and 
it  is  on  the  new  fill,  hut  south  of  the  (nth  St.  bridge  it  is  the  concrete  is  then  deliveriMl  in  place  by  means  of  steel 
|iartly  on  the  slope  of  the  natural  ground,  which  is  at  cbntes  laid  down  the  slope.  For  tliis  work  there  are 
a  higlier  elevation  at  this  poiiii.  Afli'r  the  slope  has  three  gasoline  and  (luce  steam  ciuicreie  mixers,  of  port- 
been  dresseil  by  the  small  ilragliiie  eveavator  prcwioiislv  aide  size,  making  (i-ft.  hatchi's.  'Jdiese.  discharge  the 
noted,  it  is  trimmed  hv  slip  scraper<  with  mule  teams  concreti'  directlv  into  the  ehtites,  where  the  men  spade 
and  then  linislied  by  hand  shovel  and  tamping  to  a  smooth  it  along.  It  is  made  sullicieiitly  stiff  to  stay  on  the  slojie. 
-iirface  and  the  exact  slope   (shown  in   Fig.  •'! ) .  The  surface  is  finished  hv  means  of  a  wooden  lloat. 
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At  intervals  of  about  350  ft.  aiv  coiici'cti'  ouilcts  Ini' 
1?-in.  pipe  drains  from  the  roadway. 

At  Wasliington  St..  the  levee  swings  inland  anil  its 
surface  is  inclined  so  as  to  bring  the  i'oaih\ay  li'\cl  with 
the  street  at  the  intersection.  The  watci-  fi'oiit  here,  there- 
fore, consists  of  a  concreic  retaining  wall  rxlendiiio:  for 


V///////////////// 
Sections  of  Woll  of  Subway 


Typical  Sedion  of  Hi 


Wall      Flood6oi*elrSev<erOu<'; 


FIG.  .5.    SECTIONS  OF  CONCRETE  WALLS  ON  THE  WHIT  I : 
RIVER  LEVEE,  AND  SEWER  MANHOLE  WITH 

FLOOD   GATE 

The  two  sections  at  the  left  are  for  the  wall  at  the  subway. 
the  dotted  line  showing  the  minimum  section  (where  wall  iw 
covered  on  both  sides).  The  section  at  the  left  is  the  typical 
river-front  wall.  At  the  ripln  is  a  special  manhole  on  sewer 
outlet  with   flood   grate 


;i  lengtli  of  about  '^.oiio  It.  and  forming  the  wing  walls 
of  tlie  new  arcli  bridge.  The  typical  section  is  shown  at 
the  riglit  in  Fig.  5.  This  wall  is  built  on  timber  piling 
and  will  contain  about  27,000  cu.yd.  of  concrete.  Tlie 
subcontractor  for  the  wall  is  the  Kuert  Contracting  Co., 
of  Indianapolis. 

This  wall  is  built  in  steel  forms  of  the  Hydraulic 
Pressed  Steel  Co.'s  make,  shown  in  Fig.  6.  These  forms 
consist  of  a  framing  of  upright  and  horizontal  bars,  fitted 
with  clamps  to  secure  panels,  which  constitute  tlie  face 
of  the  form.  The  main  vertical  pieces  are  U-shaped, 
flared  at  the  wall  and  having  slotted  keywa3's  in  the 
back.  The  form  boards,  or  panels,  are  36.x3(i  in.,  of 
wood,  faced  and  edged  with  pres.sed  .steel.  Clamps  of 
I'-shape,  belli  to  the  \ertical  pieces  by  bolts  or  kevs 
fitting  into  the  keyholes,  straddle  tlie  A'crtical  piece  and 
are  driven  home  by  wedges  until  they  are  tight  against 
the  backs  of  the  form  boards,  ^\'llen  tlii'se  boards  are  to 
be  removed,  the  wedges  are  slacked  and  tlie  elamjis  are 
turned  parallel  to  the  upright  piece.  The  lonns  are 
kept  from  spreading  by  rods  with  Tuivei-sal  clam])s.  and 
until  filled  with  concrete  they  are  spaced  ajiart  by  woo<len 
temporary  strut.*,  held  tight  by  the  tie  rods.  Two  men  with 
hammers  can  erect  the  forms  or  renio\c  them.  For  the 
curved  end  of  the  wall,  whore  it  Joins  the  levee,  w<Kid  foi-nis 
were  used.     Tarred  felt  is  laid  on  tin"  back  of  the  wall. 

firavel  is  excavated  from  the  ri\i'r  l)y  a  dragline  cable- 
way  and  delivered  to  a  washing  and  screening  plant  from 
which  the  sand  and  gravel  Tall  to  the  elevated  bins.  From 
these  bins  the  material  is  dnrnjoed  into  small  steel  cars 
which  are  hauled  up  a  short  cable  incline  to  discharge 
into  the  hopper  of  a  i  j-yd.  ini:;cr.  The  concrete,  in  turn. 
is  discharged  into  1-yd.  drop-l)ottoin  st(>el  cars,  of  21-in. 
"a^e.  which  run  out  on  a  trestle  to  deli\ei-  tbi'  eoneicte 


in  place.     There  is  also  a  steam  derrick  to  handle  mate- 
rial and  to  handle  a  grab  Inicket  for  excavation. 

The  concrete  mix  for  all  walls  is  1 :  21/2 :  5,  and  the  use 
of  the  natural  river-gravel  mixture  for  the  aggregate  is 
permitted.  This  is  not  allowed  for  the  1:2:4  concrete 
lor  the  slope  facing.  The  fine  aggregate  is  specified  to 
range  from  a  14-in.  screen  to  a  No.  30  sieve.  The  coarse 
aggregate  is  such  as  will  pass  a  li/o-in.  screen  and  be 
retained  on  a  y^-^n.  screen.  The  ends  of  sections  of  walls 
are  formed  with  vertical  V-shaped  keyways  12  in.  wide 
and  I  to  fi  in.  deep.  Concrete  surfaces  that  are  to  be  per- 
manently exposed  are  rubbed  with  wood  blocks  and  clear 
water  within  48  hours  after  tlie  removal  of  the  forms. 

CoN'CIiUTE    Gr.VVITY    1]  ICTAl  \  I  \(;    WaLL 

The  lunv  channel  line  approaches  so  nearly  to  the 
power  house  of  the  Indianapolis,  Terre  Haute  &  Eastern 
Electric  liy.  at  loth  St.  that  there  is  not  room  for  the 
full  flimensions  of  the  levee.  Here  a  concrete  gravit\ 
wall  will  be  built,  with  backfill  behind  it  and  the  levee 
slope  in  front,  the  wall  being  covered  for  its  entire  length. 
This  wall  will  be  abaut  !)50  ft.  long,  containing  about 
10,000  cu.yd.  The  contractors  are  Hickey  Brothers,  of 
St.  Louis,  Mo. 

The  section  is  similar  to  that  of  the  river  wall.  Fig.  ."). 
The  base  of  the  wall  is  practically  a  rectangular  block 
o  ft.  deep  and  8  ft.  ?,  in.  to  1-1  ft.  10  in.  wide.  It  has 
pockets  in  the  top  to  bond  with  the  upper  portion,  which 
is  built  separately.  This  wall  has  four  rows  of  timber 
])iles  18  ft.  below  the  base  and  with  18  in.  of  their  heads 
embedded  in  the  concrete. 

The  concreting  plant  is  located  near  10th  St.  The 
materials  are  brought  in  on  railway  ears.  Sand  and 
gravel  are  dum]ied  from  these  cars  into  a  track  hopper, 
beneath  which  is  a  pit  for  the  bucket  of  a  (bilion  unloader. 
operated  by  a  gasoline  engine.  A  man  beside  the  track 
operates  n  lever  for  the  hopper  gate  by  which  the  bucket 
is  filled  and  auotlier  lever  for  starting  and  stopping  the 


STEEL    FORMS    WITH    FRAMES    AND    PANELS 
FOR  CONCRETE  RIVER  WALL 


engine.     The  bucket  travels  up  an  incline  to  the  top  of 
the  storage  bin. 

From  this  bin  the  materials  are  fed  to  a  measuring  box 
containing  the  amount  for  a  batch  of  concrete.  This  is 
at  the  ground  level  and  has  a  drop  bottom  through  which 
the  (barge  is  delivered  to  the  steel-lined  charging  hopper 
of  a  Mil\\auki>e  1-yil.  mixer  operateil  by  an  electric  motoi-. 
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Tlu'  ceiiR'nl  is  stored  in  a  shed  at  the  ground  K'vei,  and 
tlio  sacks  art'  emptied  into  the  hopper. 

The  eonerete  is  discharged  into  a  1-yd.  bucket  in  an 
elevator  tower,  wliich  was  (50  ft.  high  for  the  work  on 
the  lower  portion  of  the  wall.  From  this  the  concrete 
was  spouted  directly  into  place  or  into  small  steel  side- 
dump  cars,  which  were  hauled  by  mules  to  a  chute.  For 
tiie  upper  section  of  the  wall  the  tower  was  made  150 
ft.  high,  so  that  the  spouting  could  reach  the  entire  length 
of  the  woi'k. 

For  this  up])er  section  of  tlie  w-all  Blaw  steel  forms 
are  useti,  in  lengths  of  30  ft.  These  are  suspended  from 
a  traveling  frame  that  straddles  the  walls  and  forms  and 
can  be  movetl  ahead  on  rollers.  Two  derricks,  with  grab 
Inickets,  make  the  excavation  for  the  lower  portion  of  the 
wall.  These,  as  well  as  the  pumps,  are  operated  by  elec- 
tricitv. 


Near  Maryland  St.  tlu'  levee  crosses  three  railways, 
which  are  at  the  level  of  the  top  of  the  levee.  As  the 
grades  could  not  be  raised,  the  roadway  of  the  levee  is 
depressed  about  14  ft.  to  pass  under  the  tracks,  as  shown 
in  Fig.  3.  A  concrete  wall  (Fig.  '>)  retains  that  portion 
of  the  levee  (20  ft.  wide  on  top)  on  the  river  side  of  this 
depression.  Along  a  part  of  the  land  side  is  a  small 
retaining  wall,  extending  between  the  bridge  abutments 
and  holding  the  toe  of  the  railway  fills. 

The  river  wall  contains  about  .1,000  cu.yd.  and  was 
built  in  wood  forms.  The  30-ft.  roadway  is  level  for 
about  .500  ft.  at  the  depressed  level,  and  has  approach 
grades  of  3%.  It  will  be  ])aved  with  brick  on  2  in.  of 
sand  and  (i  in.  of  concrete.  There  will  be  one  (i-ft.  side- 
walk, having  a  3-in.  concrete  slal)  on  12  in.  of  cinders. 
The  work  on  this  subway  was  done  by  the  JIarsch.  Cleary- 
White  Co.,  I)ut  the  railways  built  the  bridge  abutments. 


A\    Imhtouial  lii:vii;\v 


syXuI'^^l'^ — -I  rccictf  of  tlie  s[)v<  ial  fedtiins  and 
advantaijcs  of  different  forms  of  power — steam, 
electricity,  (jasoline  and  compressed  air— based 
upon  accumnlaled  experience  of  numerous  con- 
tractors and  emjineers  engaged  on  work  of  various 
kinds  in  different  sections  of  the  country,  as  well 
as  from  the  manufacturers  of  machinery.  It  pre- 
sents a  summary  of  experiences  and  opinions  and 
does  not  attempt  to  make  recommendations  or  form 
ronchisions. 

In  juirehasing  ecjuipnient  for  contracting  or  other  con- 
struction work  an  important  consideration  is  the  power  to 
be  used.  For  each  jol)  the  problem  must  be  dealt  with 
in  the  light  of  the  conditions  affecting  that  Job.  Local 
conditions  or  features  have  an  important  bearing  upon 
the  ])lant  and  its  operation,  and  may  make  one  form  of 
power  or  another  desirable,  quite  apart  from  general  con- 
siderations. In  other  cases  two  or  more  fonus  of  power 
may  be  equally  suitable  or  available,  and  then  the  ques- 
tion becomes  one  of  convenience  and  economy. 

The  selection  will  depend  to  some  extent  on  the  loca- 
tion, whether  in  a  city  or  town  or  in  open  country.  Other 
factors  to  be  kept  in  view  are  the  class  of  work  and  the 
machinery  to  be  used,  the  character  of  the  labor,  the  fuel 
available,  the  water-su]iply.  the  distribution  of  the  con- 
struction plant  (whether  concentrated  or  scattered),  the 
size  of  the  job,  the  time  it  will  occupy  and  the  equipment 
on  hand  or  to  be  purchased.  On  construction  work  the 
question  of  fuel  consumption  may  be  much  less  important 
than  reliability  and  continuous  operation  of  the  plant. 
The  cost  due  to  loss  of  time  by  an  occasional  idle  crew 
waiting  for  repairs  to  be  made  is  greater  than  a  big  sav- 
ing in  cost  of  fuel.  This  does  not  mean  that  direct  waste 
should  be  allowed.  In  fact,  an  essential  for  financial  suc- 
cess in  contracting  and  for  economical  construction  imder 
any  plan — whether  by  contract  or  day  labor — is  the  locat- 
ing and  checking  of  waste  and  leaks  throughout  each  job. 


The  forms  of  power  to  be  considered  are  steam,  gasoline 
and  oil.  electricity  and  compressed  air. 

Steaiji  power  is  used  so  largely  and  has  been  employed 
for  so  long  that  the  handling  of  steam-driven  machines 
is  well  understood.  It  is  natural  to  expect  this  power 
to  be  held  in  great  favor.  Its  strong  points  are  its  relia- 
bility and  flexibility,  the  readiness  with  which  it  can  be 
adapted  to  \-arying  conditions,  its  ability  to  stand  over- 
loading and  hard  usage,  its  successful  operation  with  the 
smallest  and  largest  machines,  the  simplicity  of  making 
wide  speed  variations,  and  the  ease  of  adjustment*  and 
repairs.  All  these  are  cited  by  different  contractors  and 
engineers  as  the  results  of  their  experience. 

Another  point  in  its  favor  is  that  it  is  easy  to  ol)tain 
labor  familiar  with  steam  plant,  and  competent  not  only 
to  handle  it  but  also  to  maintain  and  repair  it.  In 
operating  such  machines  as  hoists  and  excavators,  experi- 
enced men  seem  to  know  instinctively  Just  how  to  apply 
steam  power  and  how  best  to  work  the  machine  under 
difficulties.  This  may  not  seem  important  when  selecting 
equipment,  but  the  contractor  or  the  engineer  in  charge 
of  construction  will  find  it  a  very  important  factor  in 
getting  the  most  out  of  his  apparatus. 

On  the  other  hand,  there  are  boiler  troubles  to  be 
expected ;  the  questions  of  space  and  weight  may  enter 
into  consideration ;  and  steam  is  not  adapted  for  economi- 
cal distribution  from  a  central  boiler  plant.  The  supply 
of  coal  to  small  scattered  machines  is  troublesome  and 
costly,  and  there  is  often  great  waste  of  fuel  at  such 
machines.  The  fuel  consumption,  however,  may  be  a 
relatively  unimportant  matter.  An  adequate  supply  of 
water,  or  water  of  quality  suitable  for  boilers,  is  occa- 
sionally an  almost  insuperable  difficulty.  In  cities  the 
use  of  steam  may  be  objectionable,  or  even  prohibitive, 
on  account  of  the  smoke,  noise  and  dirt.  Oil,  or  gasoline 
and  electricity  may  then  be  considered. 

Electric  power  has  been  used  with, great  success  for 
driving  such  varied  machinery  as  concrete  mixers,  hoists, 
pumps,    compressors,    steam    shovels,    etc.      Some    users. 
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liowever,  coiisidov  it  loss  satisfactory  tliau  steam  for  lioists 
subject  to  such  severe  service  as  those  ou  piledrivers,  der- 
ricks and  locomotive  cranes.  The  tor'-ne  and  overload 
diaracteristics  oF  available  electric  r>otors  range  so 
widely  that  jiractically  an\-  needs  can  be  met.  The  motor 
is  not  quite  so  rugged  as  the  steani  engine,  however,  since 
wlien  it  gets  stalle<l  there  are  severe  though  luirf  rushes 
(if  current  which  through  repetition  seriously  injure  the 
insulation  and  reduce  the  nsel'nl  life.  IClecliic  machiuery 
]'e(|uires  intelligent  installation  and  handling,  hut  some 
of  those  who  have  used  various  kinds  of  power  are  of 
ojiinion  that  under  such  conditions  electricity  presents 
many  practical  and  economic  advantages.  The  ])ower 
ustially  is  obtained  irom  existing  sources  of  supidy.  but 
under  special  conditions  aiul  for  very  large  jobs  it  tuay  be 
economical  to  generate  current  on  the  work. 

Ki.KCTiac    I'owr.i;    Has    iMi'oirrAXT    Anv A\rAi;i:s 

.\  number  of  contractors  doing  work  in  large  civics 
rcj)ort  that  they  nse  electric  ]iower  whenever  .2K)ssible.  At 
ordinary  rates  it  is  usually  the  cheapest,  due  largely  to 
the  elmiination  ol"  waste  which  nsiaally  occurs  with  steam 
or  other  fuel.  The  machinery  can  be  started  and  stopped 
without  any  preliminary  "warmiug-;ip"  or  stand-by 
expenses.  This  equipment  is  lonsidered  also  to  be  more 
reliable  than  gasoline  and  fully  as  relial)le  as  steam. 
There  has  been  little  trouble  from  failures  or  breakdowns 
to  cause  high  labor  cost  and  other  expenses  of  having  a 
large  gang  of  men  disorganized  wdiile  repairs  are  being- 
made.  In  cities  the  freedom  from  smoke,  dirt  and  noise 
is  a  special  advantage,  apart  from  the  question  of  cost. 

The  power-supply  lines  in  cities  are  usually  nmiierons 
and  well  protected.  In  many  ])laces  they  arc  undei- 
ground.  I'nder  such  conditions  there  is  not  a|)t  to  be  a 
complete  interruption  to  the  jiower  sup])ly.  Xot  as  much 
can  be  said  for  rural  districts,  if  reliance  has  tn  lie  ]ilaced 
on  a  single  transmission  or  distributi<in  line. 

The  use  of  electricity  liy  no  means  has  been  confined 
to  cities,  however,  l^lectric  shovels  (mainlyof  the  smaller 
tiass)  have  been  used  in  a  number  of  cases.  On  the 
Mesahi  iron  range  the  Great  X'orthern  Power  Co.  has 
sought  to  develop  a  iield  for  the  use  of  its  current  in 
operating  the  excavating  shovels,  but  as  yet  no  large- 
size  electrical  .shovels  suited  for  this  work  haxc  been 
re])orted.  Electrically  operated  suction  dredges  have 
been  used  in  several  cases,  notably  at  Pearl  Harlior,  East 
St.  Louis,  Cleveland  and  Minneapolis  (see  EngineeriiKj 
yews,  June  13,  1912.  p.  1105;  Aug.  28,  1913^  p.  V.Vl : 
Feb.  4  aiul  i[ay  G,  191.-,,  pp.  220  and  S89).  All  the 
diversified  construction  work  on  the  Sun  Eiver  Pi-ojcct 
of  the  United  States  Pedamation  Service  is  being  done 
l)y  electric  e(|uipment.  Details  of  this  work  were  pre- 
sented in  Eiif/liiflriiiifi  AV'H-.v,  Oct.  29,  1914,  p.  810.  Elec- 
tric rock  drills,  of  both  piston  and  ]iercussion  types,  are 
available  (see  Knijiiieeiiiuj  Sews,  Mar.  .">,  1914,  p.  499  : 
July  30,  19M,  p,'249:  Sept.  Ifi,  191.5,  p.  oTO).  One  of 
the  gi'eat  advantages  claimed  for  both  is  a  90%  reduction 
in  power  ri'ipiired  for  a  given  job. 

ELErxuic  Plant  loi;  a  Dkaixagi;  Coxtract 

A  construction  plant  with  semipermanent  generating 
station  was  ])ro])osed  for  a  large  land-drainage  contract. 
where  the  work  Mould  last  for  some  years  and  would  call 
for  the  regular  operation  of  four  or  five  large  excavators. 
The  cstimati'S  of  first  cost  and  daily  cost  of  operation  of 


this  ])lant  did  not  show  a  saving  over  individual  steam- 
operated  equipment,  but  it  W'as  figured  tliat  the  dailv  oul- 
])ut  would  l)e  greater,  thus  showing  a  lower  cost  per  cubic 
yard  t)f  material  excavated. 

Eor  (he  efficient  and  economical  o])cration  of  this  "lec- 
tric  plant  it  was  proposed  to  organize  the  work  as  follows: 
(1)  A  civil  engineer  as  general  superintendent,  to  "have 
charge  of  the  men  operating  the  excavators  and  to  watch 
the  cost  per  cubic  yard;  (2)  an  electrical  engineer  as 
assistant  superintendent,  to  have  charge  of  the  electi'ical 
c(|uipment  and  transmission  lines  and  of  all  labor  han- 
dling this  equi)iinent;  (3)  a  mechanical  engineer  as 
assistant  superintendent,  to  have  charge  of  all  machinerv 
up  to  the  motor  and  of  all  labor  engaged  upon  the 
machinery. 

An  interesting  example  of  the  use  of  electric  current 
on  construction  work  is  all'orded  by  the  Lahoutan  dam  of 
the  I'nited  States  Iteclamatiou  Service  (En<ji)heeriiif/ 
Xrirs,  April  22,  1915),  where  a  water-power  generating 
])lant  was  installed.  Coal  would  have  cost  $9  per  ton 
delivei'ed,  and  a  large  saving  was  effected  by  the  use  of 
current  costing  only  about  Ic.  per  kw.hr.  Besides  the 
large  saving  in  cost,  it  was  found  that  the  cableways,  der- 
ricks, .sho\els,  excavators,  pirmps,  conveyors  and  practi- 
cally all  the  construction  machinery  were  operated  more 
conveniently.  Breakdowns  or  delays  for  repairs  were 
rare.  There  were  no  banking  and  starting  of  fires  and  no 
freezing  of  pipes.  The  superintendent  states  that  "when 
the  day's  work  was  done,  the  switch  was  thrown  and  evei-\-- 
liody  walked  olf  the  job  knowing  that  the  machine  would 
start  in  the  morning  when  the  switili  was  thrown  on." 

ELiCCTIilC   l'()W];i!    FOl!    CiTY   COXSTEUCTIOX 

In  many  cases  ]iower  is  taken  from  the  trolley  wires 
of  street  or  interurban  electric  railways:  but  this  is  apt 
to  be  unsatisfactory  because  of  the  great  variation  in 
voltage  during  hours  of  peak  loading  or  when  a  number 
of  cars  are  operating  on  the  line  with  the  machines.  This 
may  uot  be  serioias  for  miscellaneous  small  work  done 
by  the  railway  company's  force,  but  ou  a  large  job  it  is 
likely  to  he  serious  for  contractors,  some  of  whom  ha\e 
called  attention  to  this  point. 

The  use  of  electricity  in  large  cities  may  also  impose 
special  difficulties  upon  the  contractor  due  to  the  exist- 
ence of  more  than  one  style  of  .supply.  It  is  stated  that  in 
(ireater  Xew  York,  for  instance,  a  contractor  w-ishing  to 
operate  his  plant  liy  electricity  must  have  several  differ- 
ent types  of  motors  on  hand.  In  some  sections  there  is 
only  direct  current,  but  of  220  and  ~>'^0  volts,  while  in 
other  districts  there  is  alternating  current  of  three  volt- 
ages, so  that  five  different  motors  must  be  available  foi- 
each  machine.  It  may  be  possible  to  secure  convertible 
direct-current  motors  and  proper  transformers,  so  tliat 
only  two  or  three  motors  would  be  necessary.  In  the  city 
the  price  of  current  also  varies  greatly,  ranging  upward 
fi-om  ll/l'C.  per  kw.hr.  Ilowexer.  several  very  favorable 
re]ilies  indicate  that  (his  difficulty  is  not  serious. 

EtiXD  i-oi:  Oasolixi-:  axd  Oil  Powi:i; 

Gasoline  engines  have  been  used  extensi\ely  foi'  the 
operatiim  of  construction  equi|)ment.  but  mainly  for  llic 
smaller  class  of  machines,  although  dredges,  shovels  and 
other  excavators  may  be  included  in  the  list.  They  arc 
considered  especially  suitable  for  small  scattered  jolis. 
Avhether  in  the  citv  or  the  counti-v.     These  engines  are 
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ii)nstant-s])ct'tl  motors,  wliicli  is  an  M(lviiiita;;r  in  some  cases 
and  a  disadvantage  in  others. 

Starting  is  ditlieiiit  eompared  with  steam  and  electric 
ilrive.  Tlie  engines  have  to  be  turned  over  a  few  times 
hy  hand  or  auxiliary  power,  while  the  machine  is  lightly 
loaded,  and  then  llie  load  has  to  he  thrown  on  more  or 
less  gradually  hy  a  clutch.  Starting  is  so  inconvenient 
that  the  engine  is  not  sto])])ed  for  snuill  idle  intervals. 
This  throws  a  heavy  burden  on  the  clutch  and  increases 
both  the  maintenance  and  delays  to  work.  Some  shovels 
employ  a  stepped-druni  hoist  so  as  to  get  slow  speed  and 
large  torque  while  the  dipper  is  in  its  ba'nk.  but  liigh 
s{)eed  and  small  torque  when  free  of  the  bank. 

(iasolinc  power  is  regarded  by  many  contractors  as 
a  necessary  au.xiliary  to  steam  plant  and  not  a  real  com- 
petitor. There  are  localities  where  the  cost  of  fuel  and 
good  boiler  water  or  the  existence  of  smoke  ordinances 
makes  gasoline  the  only  alternative.  There  is  no  possi- 
liility  of  distribution  of  power,  as  with  steam  or  electricity. 

An  objection  raised  by  several  contractors  who  have 
had  experience  with  the  engines  is  that  they  are  liable  to 
frequent  stops  and  breakdowns,  causing  loss  of  valuable 
time  and  increasing  the  labor  cost  by  rendering  gangs  of 
men  idle  until  repairs  are  made.  One  cause  of  this 
seems  to  be  the  general  idea  that  any  laborer  can  operate 
a  gasoline  engine  Experience  indicates  that  for  satis- 
factory work  it  requires  intelligent  handling  and  regular 
oversight.  If  the  engine  is  left  to  a  man  who  simply 
starts  it  and  then  goes  about  other  work,  trouble  is  liable 
to  occur.  Ditficulty  in  getting  operators  who  can  remedy 
defects  and  make  repairs,  and  the  delay  and  expense  in 
getting  repair  men  from  the  shops  are  other  objections. 

Some  contractors  consider  gasoline  angines  suitable  for 
light  machines,  but  inadvisable  for  larger  machines,  and 
others  are  doubtful  of  them  for  y/ork  v.'here  it  is  im- 
portant that  there  should  be  no  interruption  and  where 
delays  or  stoppage  would  be  serious,  as  in  jDumping  out 
coffer-dams,  etc.  On  the  other  hanf\  it  is  admitted  that 
their  use  is  increasing,  and  that  greater  experience  with 
them  (alike  by  builders,  users  and  Operators)  -n-ill  result 
in  more  satisfactory  service. 

For  small  concrete  mixers  the  gasoline  engine  is  lighter 
and  more  convenient  than  a  steam  engine  and  boiler.  It 
also  requires  less  attention.  Gasoline  road  rollers  are 
said  to  show  an  economy  over  steam  rollers,  due  largely 
to  the  fact  that  they  can  work  continuously  without  stop- 
pages and  delays  for  taking  coal  and  water,  raising  steam, 
banking  fires,  cleaning  flues,  etc.  Comparing  a  certain 
gasoline  roller  and  two  steam  rollers  operating  in  the  same 
.service,  the  daily  cost  of  the  first  averaged  $5.14,  against 
$9  and  $10.2G  for  the  others.  The  cost  for  fuel,  oil  and 
waste  averaged  $1.14  for  the  gasoline  machine  and  $1.34 
and  $2.21  for  the  steam  machines.  A  high  item  of 
expense  for  the  latter  was  the  teaming  of  coal  to  the 
rollers,  which  averaired  $3.(i',)  and  $4.07  per  day. 

Gasoline  shovels  are  considered  less  speedy  and  reliable 
tlian  those  operated  by  steam,  while  for  contractors"  loco- 
motives it  has  been  suggested  that  a  cheap  but  efficient 
variable-speed  transmission  is  needed  to  make  the 
machines  satisfactory.  Eeliable  and  efficient  hydraulic 
transmissions  are  available,  but  makers  of  gasoline 
engines  'for  contractors'  service  have  kept  away  from  such 
apparatus.  The  machinery  concern  which  is  brave  enough 
to  undertake  to  apply  these — or  some  simpler  devices — 
to  its  work,  it  is  reported,  should  reap  a  good  reward. 


Gasoline  engines  are  used  extensively  in  the  construc- 
tion work  of  the  Tnited  States  Keclamation  Service, 
especially  on  the  smaller  jobs  in  desert  ccmntry  which  are 
so  scattered  that  the  distril)ution  of  coal  woidd  be  incon- 
venient and  expensive,  while  electricity  would  be  out 
of  the  question.  Until  within  the  past  two  or  three  years 
steam  was  considci'ed  as  lieing  the  more  reliable,  and  is 
still  used  for  some  of  the  concrete  mixei's,  which  work  in 
a  clotid  of  dust  and  cement.  Hut  for  pumps,  elevators, 
hoists,  etc.,  the  gasoline  engines  ha\e  bei-n  found  very 
satisfactory. 

.\ttention  must  be  given  to  the  f\iel.  In  most  cases 
it  is  common  gasoline,  hut  kemsciu'  and  distillate  have 
been  used  with  success.  Often  the  engines  are  started  on 
higher  grade  fuel  and  changed  over  after  a  few  minutes. 
In  one  case  "motor  spirit"  was  substituted  for  gasoline 
because  of  its  lower  cost.  I)ut  it  caused  excessive  deposits 
of  carbon  in  the  engine.  \\  iih  consequent  irregidar  spark- 
ing and  combustion  nnd  rr('(|uent  delays  of  l")  min.  or 
more.  The  expense  due  to  idle  labor  was  so  much  greater 
than  the  saving  in  fuel  that  the  best  grade  of  gasoline 
was  used  for  the  ronuiinder  of  the  work.  Engines  working 
on  distillate  have  been  eni])loyed  to  operate  drag-scrapers. 
Oil  engines  are  successful  for  stationai'y  plants,  pumping 
engines,  etc..  but  air  felt  to  be  generally  too  heavy  for 
portable  plants.  Some  notable  designs  of  dredges  with 
internal-combustion  engines  were  described  in  Engineer- 
ing Xeirs,  Sept.  12,  1^)12,  p.  4(j8.  and  Jan.  28,  1915. 
p.  173. 

C'o.AlI'HliSSED   AlK 

The  use  of  compressed-air  power  is  limited  usually  to 
special  kinds  of  apparatus,  and  it  is  only  rarely  that  it 
is  distributed  o\er  a  wide  area  to  serve  the  various 
machines  employed  on  a  construction  jol).  Such  a  case 
would  be  where  a  large  supply  of  air  at  suitable  pressure 
was  necessary  for  special  work.  Considering  power  dis- 
tribution alone,  air  is  more  efficient  than  steam,  due  to 
the  lack  of  beat  losses.  The  generation  of  compressed 
air  is  of  course  inefficient.  Compressed  air  is  in  general 
use  for  rock  drills,  and  it  has  been  applied  also  to  hoists, 
pumps  and  other  nuichinery.  Pumping  water  from  deep 
wells  is  one  of  its  most  successful  applications — both  in 
temporary  and  permanent  plants.  The  efficiency  is  rathei 
low,  but  the  investment  charges  and  upkeep  are  low.  On 
steel  bridge  and  building  construction  some  compressed- 
air  power  for  riveters,  hand  hammers,  etc.,  is  required, 
whatever  other  power  there  may  be — for  instance,  at  the 
Quebec  Bridge  (see  Engineering  Sews  of  Oct.  14,  1915). 

For  tunneling,  compressed-air  drills  and  shovels  are 
largely  used  because  of  the  freedom  from  noxious  gases 
and  heat.  In  recent  years  systems  for  mixing  and  placing 
concrete  behind  tunnel  forms  Ijy  compressed-air  carrier 
systems  has  come  into  considerable  use  (see  Engineering 
News  of  Dec.  31,  1914,  p.  1296,  for  work  done  in  New 
York  City,  and  Jan.  21,  1915,  p.  "23,  for  an  installation 
at  Montreal). 

The  Inflaiiiiiiubility  ot  (-aMoline  and  air  mixtures  has  been 
recently  redetermined  by  G.  A.  Burrell  and  H.  T.  Boyt.  of  the 
United  States  Bureau  of  Mines,  and  their  results  are  reported 
in  Technical  Paper  115,  just  issued.  With  gasoline  having  a 
specific  gravity  of  73°  Bf.,  the  limits  between  which  the 
gasoline  and  air  mixtures  were  inflammable  were  found  to 
be  1.4%  and  6.4%  of  gasoline  vapor.  When  the  initial 
temperature  was  increased  before  ignition  the  low  limit  was 
reduced  to  1.02%.  The  range  for  compfete  combustion  of 
mixtures  was  narrow  and  found  to  lie  between  about  1.5% 
and  2.5 -;t    of  gasoline. 
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.•<)'.\'nl>Si,s—l!i  ticir  of  Ihr  ilrn'lo/niinil  of 
American  piricl.ive  in  excavaliiu/  roch-  iiiiiln-  walcr. 
First  of  a  .ifrics.  Dexif/n,  njiii/iiiii-iil  inul  use  of 
drill  haracs  fur  niniliiliil  iidlrrs. 

In  spite  of  the  ;4ivat  advinice.s  in  50  years  of  American 
practice  in  f^ubaqueous  rock  excavation,  there  lias  been  no 
single  review  of  its  progress  or  any  complete  presenta- 
tion of  the  metliods  and  ajjparatus  developed.  That  lack 
it  is  hoped  to  supply  in  sonic  measure  by  this  and  two 
subsequent  articles.  Im-  the  accunmlated  exi)ericncc  of 
one  of  the  largest  makers  of  subaqueous  rock-drilling 
equipment  has  i)een  made  a\aihililc.  Of  course  there  arc 
some  matters  which  might  ha\c  Ih'cu  better  trealed  had 
the  files  of  all  llu'  niaiuiraiturcrs  and  contrai-tors  been 
o])en  for  use. 


EcOXOVlilS  OF  SriiAlilK' 


s  W()i:k 

ivatinir  rock  \inder 


Of  the  best-known  nie'thmls  n 
water — ^breaking  by  impact  ami  dicdging  the  debris, 
drilling  and  shooting  before  dredging  and  simple  dredging 
without  pre\ious  work — drilling,  shooting  and  dredging 
is  the  scheme  most  e\1cnsivcly  employed.  Thei'cfore  the 
other  procedures  will  lie  hriclly  dismissed  hero  to  take  up 
the  practices  in  this  liiu'  alone,  for  this  work  is  truly  an 
art  in  itself. 

It  appears  to  be  still  au  open  question  (according  to 
1he  (ieneral  Report  of  the  Tith  International  Naviga- 
tion    Congress,     fi)l'^,     "lliuh-l'owered     Dredgers    and 
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r  l'cniii\ing  Rock  Tender  \\'ater")  whether  it  is 
1111)11'  (Tonmiiual  in  the  suiter  rocks,  such  as  corals,  soft 
iinicstone,  tufas,  ctr..  to  build  large  dredgers  of  great 
pdwcr  to  cx(>avatc  wiThoiit  lilasting  or  to  Use  a  lighter 
and  Ic-s  ciistlv  (Irrdiicr.  l(>(i-.i'iiin'_:  nr  brpakino'the  material 
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FIG.    2.    DRILL   BARGE    "HURRICANE" 

by  the  use  of  explosi\-es.  In  using  jjowerful  machines 
without  blasting  there  is  always  great  strain  and  wear  on 
both  hull  and  machinery  with  consequent  depreciation. 
The  question  then  is  whether  this  depreciation  costs  more 
than  the  drilling  or  blasting  or  whether  the  increased 
(|nantities  that  would  be  dredged  in  the  same  period  of 
time  when  the  material  has  been  broken  up  by  explo- 
sives would  compensate  for  the  co^t  of  drilling  and 
hla.-tiiig. 

From  a  great  amount  ol'  data  available  (re\iewed  in 
the  report  cited  already)  it  would  appear  that  drill- 
ing and  blasting  by  the  Ainci'iran  method  are  the  most 
rapid  and  ecoiKimica!  means  ul'  ]ire})aring  the  harder  rocks 
lor  dredging  mIiciv  the  ilcplb  df  rock  to  be  removed  is 
greater  than  ".'  It.  Wlim  the  rock  to  be  removed  is  less 
than  2  ft.  in  ilc|ith  the  inipact  lii-cakcr  attains  greater 
economy  as  a  means  of  Indscning  the  rock.  Tiiis  depth  of 
■-'  ft.  may  be  increased  in  tliinly  stratilied  rock  or  in  rock 
that  shatters  easily. 

K.\i;ly  ^[etiiods  oe  Excavation 

III  the  early  days  the  usual  methods  vcrc  t(i  lower  e\- 
|ilosi\es  on  the  sui'tacc  of  the  rock  and  attempt  to  fracture 
it  by  "surface  blasting.''  The  surface  blast  has  very  little 
elfcct  on  a  ledge,  hut  it  can  break  up. boulders  and  jagged 
projections  of  rock  in  a  fairly  satisfactory  manner.  Later 
a  form  of  drop  bar  was  introduced,  by  means  of  which 
holes  were  drilled  and  charges  inserted  in  the  regular  way. 
'J'his  process  was  very  slow  and  correspondingly  expensive. 
Still  another  lorm  consisted  ofa  verv  heavv  cast-iron  bar 
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ti]>]i(,'(]  with  a  >liiir|]  sled  ijniin,  which  was  allrnmU-ly 
laif^ed  ami  allowed  to  drop  on  the  rock.  The  bars  uscil 
in  this  method  weioli  many  tons.  In  operation  the  sharj) 
point  strikes  the  roc-k  with  groat  foroe  and  breaks  oil'  a 
certain  amount  with  each  blow,  ^^'e  occasionally  hear  ol' 
this  system  beim;'  used  abroad  even  today,  but  in  America 
it  has  been  aliandoniMl  almost  entirely  for  tlriUing  and 
shooting. 

Diving  is  scarcely  e\er  necessary  nowadays  owing  to  the 
fact  that  wherever  required  both  the  drilling  and  charging 
can  be  done  through  submarine  tubes,  which  serve  verj- 
etficiently  as  guides.  In  the  early  days  it  was  necessary 
to  .send  a  diver  down  to  guide  the  bit  until  the  hole  was 
started,  but  through  long  experience  the  tlrill  runners  have 
acquired  a  highl}"  develojied  "sense  of  feeling,"  which, 
added  to  the  more  adequate  means  now  at  their  disposal, 
makes  it  possible  to  carry  on  all  the  operations  from  ahove 
the  surface.  Imjirovemeiits  in  the  drilling  apparatus  and 
in  the  methods  of  controlling  it — especially  the  more  re- 
cent methods  of  steam  control — have  greatly  broadened 
the  field  of  subaqueous  excavation  and  lessened  tlie  cost  of 
operations. 

There  are  four  distinct  methods  of  subaqueous  rock 
drilling  in  extensive  use  totlay,  as  follows:  (1)  From 
a  floating  drill  l)arge,  equipped  with  movable  towers  on 
which  the  drills  are  mounted;  (2)  from  a  floating  boat 
equipped  with  submarine  drilling  frames,  which  carry 
ilie  drills  and  which  can  be  lowered  to  the  rock  bottom; 
(:>)  from  a  platform  adjitsted  so  that  it  can  lie  raised 
above  the  wash  of  the  wa\es.  and  equipped   witli  tripo'l 


drills:  (  I  )  from  a  lioating  raft  or  pontoon  equi|)ped  with 
tripod  drills. 

The  later  develo|)iuents  in  submarine-rock  excavation 
may  be  .said  to  compri.se  refinements  rather  than  changes 
of  method,  the  four  systems  being  those  in  vogue  today. 
Even  with  such  a  variety  of  methods  jjractically  every  job 
involves  special  problems  jieculiar  to  itself,  so  that  much 
ingenuity  is  frequently  demanded  of  the  engineer  in 
charge,  as  well  as  the  crew. 

li'orK     DlMl.i.lMI    IX    XOXTIIJ.VI,    \\'.\TKi;s 

In  studying  operations  on  inland  rivers  and  lakes  and 
in  sea  harbors  where  there  is  little  difference  in  tide  levels, 
it  is  seen  that  much  of  the  infornuition  to  be  recorded 
is  equally  apidicable  to  other  fields. 

Before  undertaking  subaqueous  rock  excavation  it  is 
sometimes  necessary  to  do  a  certain  amount  of  prospect- 
ing to  determine  the  character,  order,  thickness  and  ex- 
tent of  materials  bi'low  the  bed  of  the  diannel.  With 
such  information  at  hand  the  contractor  is  in  a  better  po- 
sition to  figure  the  probable  cost  of  rock  removal  and  the 
engineer  in  charge  is  better  able  to  plan  the  work. 

The  core  drill  is  the  most  convenient  and  efficient  drill 
for  work  of  this  class,  as  it  extracts  a  core  which  is  a 
perfect  record  of  the  strata  to  be  penetrated.  It  has  been 
succe.ssfully  tised  for  making  .soundings  for  bridge,  wharf 
and  dam  foundations  and  for  channels.  Fig.  1  shows  a 
pro.specting  barge  with  calyx  drill  used  by  the  C.  B.  & 
Q.  E.I!. 

Ill  inland  waters,  waves,  strong  currents  and  the  ])os- 
sibility  of  floods  are  occasional  dLtBeulties  encountered 
and  the  likelihood  of  severe  storms,  extremely  k)W  tem- 
peratures, danger  from  ice  packs,  and  the  limitation  of 
working  sjaace  due  to  density  of  navigation  are  special 
considerations  that  might  have  to  be  taken  into  serious 
consideration  in  choosing  equipment. 

The  various  depths  of  the  water  over  the  area  to  be 
excavated  and  the  depth,  width  and  length  of  the  finished 
channel  must  also  be  taken  into  consideration  in  planning. 
Other  factors  are  the  nature  of  the  rock  bottom,  whether 
it  is  composed  of  sandstone,  limestone,  shale,  flint,  etc., 
or  a  combination  of  these  materials,  and  its  degree  of 
hardness.  It,  has  also  to  be  determined  whether  the  rock 
is  homogeneous  or  stratified,  and  if  the  latter,  whether 
the  material  is  solid  or  loose.  The  nature  of  the  bottom 
mud  or  sand  covering  is  a.  matter  of  no  small  importance. 


FIG.    4.    GOVERNMENT    DRILL    B.4RGE    FOR    irif;SISSIPPI    RIVER  WORK 
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For  work  in  noiitidal  waters  the  drilLs  are  mouiiied 
on  barges  of  various  types,  and  in  desiguiiig  and  usin^ 
drill  boats  the  direeiion  of  the  water  currents,  and  even 
the  direetiou  of  the  prevailing'  winds,  are  matters  that  are 
loo  often  left  out  of  eonsideratiou  until  experience  has 
taught  that  it  pays  to  olfer  the  least  resistance  to  these 
elements. 

When  the  above-mentioned  condilinns  are  fully  known 
then  the  method  of  drilling,  the  ^izes  and  lengths  of  start- 
ing and  bottoming  steel,  the  kinds  of  bits,  sizes  of  drilling 
machines,  etc.  can  be  deternuned,  as  well  as  the  best 
means  of  penetrating  the  o\crburdcn,  should  there  be 
any. 

Spacing,  Di.i'rii  anu  DiA.MKTEiis  of  Ujiill  IIolios 

The  most  econonncal  spacing  and  diameters  of  the 
boles  depend  on  a  nmnber  of  factors,  such  as  the  hardness 
of  the  r(K-k,  its  stratillcatiou  and  the  required  depth  of 
the  channel,  as  well  as  the  equipment  available  on  the 
boat.  As  a  rule  it  iiav.-  to  drill  large  holes  and  fewer 
of  them,  permitting  the  use  of  heavy  charges.  The  diame- 
ters of  the  starter  bits  depend  on  the  depth  of  hole  to  be 
drilled,  and  for  a  channel  of  any  depth  usually  range  from 
fl/o  to  (i  in. 

The  most  economical  spacing  and  charging  may  be 
based  largely  on  the  experience  of  the  engineer  on  the 
ground,  but  are  best  determined  by  actual  trial.  It  is 
(■ustomary  to  drill  the  rock  directly  to  depth  rather  than  to 
remove  it  in  two  or  more  layers.  It  is  usually  necessary. 
howe\er,  to  drill  the  holes  a  little  below  grade,  to  make 
sure  that  the  dredging  will  be  d(nie  to  specified  depth. 
In  perfectly  homogeneous  rock  the  depth  below  pay  grade 
ought  to  be  about  half  the  distance  between  holes.  In 
practice,  however,  the  rock  is  seldom  perfectly  homo- 
geneous, and  therefore  this  rule  usually  has  to  be  modi- 
tied  eousiderably,  as  it  is  cheaper  to  go  a  little  below 
grade  in  the  beginning  than  to  "sandpaper"  the  bottom 
after  dredging.  The  dip  of  the  river  bed,  stratification  of 
the  rock,  seams,  embedded  stones  or  pebbles,  boulders 
and  the  grain  of  the  rock,  all  affect  very  materially  the 
proper  depth. 

Many  of  the  most  important  subaqueous  drilling  op- 
erations in  this  country  have  been  for  improving  the 
waterways  of  the  Great  Lakes.  This  work  has  required 
the  heaviest  of  equipment  and  the  present  apparatus  has 
been  "Taduallv  evolved.     Formerly  only  one  or  two  diills 
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were  mounted  on  each  barge,  and  the  boats  were  often  but 
little  more  than  make.sliifts — old  scows,  etc.  As  the  art  of 
submarine  drilling  progressed,  boats  particularly  adapted 
to  such  service  were  developed,  the  largest  of  them  having 
as  many  as  five  or  six  drills. 

The  drill  barge  is  anchored  by  four  spuds,  or  mooring 
posts,  of  a  size  that  will  support  a  fraction  of  the  weight 
of  the  boat  and  insttre  it  against  shifting.  The  drills 
are  usually  moimted  on  steel  or  wooden  guide  towers,  se- 
cured to  one  side  of  the  barge.  Many  of  these  boats  are 
built  almost  entirely  of  steel.  While  they  are  made  in  a 
great  variety  of  sizes,  in  recent  years  they  have  been  more 
or  less  standardized,  so  that  it  is  probably  safe  to.  state 
that  the  length  seldom  exceeds  150  ft.  and  the  width  usual- 
ly ranges  from  35  to  40  ft.,  while  the  depth  is  usually 
(ii/2  or  7  ft. 

The  boats  contain  all  the  necessary  machinery  for  op- 
i;rating  the  spuds,  drills  and  anchors  and  ha\e  a  sufficient 
coal  capacity  for  a  run  of  several  days.  The  boiler,  pumps, 
winch  engines  for  shifting  position,  the  coal  bunkers, 
shai'pening  apparatus  and  all  auxiliary  equipment  are  usu- 
ally placed  on  the  barge  opposite  the  drills,  thus  balanc- 
ing and  making  the  outfit  self-contaiued. 

Evolution  of  DitiLL  Barges 

It  may  be  of  interest  to  review  briefly  the  history  of 
Ibis  type  of  boat.  The  pioneer  in  the  modern  drill-scow 
method  of  submarine  rock  excavation  and  constructor  of 
the  drill  scow  substautially  as  it  stands  today  was  C.  F. 
Dunbar,  of  Buffalo,  N.  Y.  About  ISGO  Jlr.  Dunbar  un- 
dertook the  removal  of  rock  from  the  channels  at  the  har- 
l)or  of  Erie,  on  Lake  Erie.  He  drilled  and  blasted  a 
|iortion  of  the  rock  through  the  ic-e,  in  winter  time,  and 
when  there  was  no  ice,  u.?ed  a  raft  for  the  purpose.  All 
the  drilling  was  done  by  hand.  The  average  de]ith  of  the 
e.vcavation  in  the  rock  was  about  6  ft.  In  1873  'Slv.  Dun- 
bar undertook  further  excavation  at  the  harbor  of  Port 
('olborne,  on  Lake  Erie.  An  attempt  to  drill  by  hand 
failed,  because  the  rock  was  found  to  be  so  hard  that  three 
men  could  drill  only  about  1  ft.  in  a  day.  During  the 
following  winter  he  converted  an  old  50-ft.  dredge  into 
■I  d]'illi.ug  scow,  which  was  very  similar  in  its  main  features 
to  the  boats  used  today.  This  boat  employed  spuds  at 
the  corners  and  two  steam  drills  mounted  in  towers 
arranged    for  both  longitudinal   and   verti.al    re(-d.     The 
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(IrilliiiL;-  iiiacliiiu's  wire  raised  and  lowered  by  a  lumd- 
(Hn'iatcd  wiuillass  ami  the  lowers  were  moved  alon»-  the 
ti-ack  witk  the  aitl  of  crowbars.  The  boat  was  enabled  to 
drill  ten  holes,  spaced  5  ft.  a]iarl  al  oiie  setting  of  the 
scow.  The  <lrill  feed  was  9  ft.  Some  seven  or  eight 
years  later  Mr.  Dunbar  improved  his  boat  by  tlie  ailditi(jii 
of  a  hydraulic  ram  with  which  to  move  the  drills  both  ver- 
tically and  horizonially,  and  by  the  use  of  a  steam  punij) 
ti'  force  water  into  the  drill  holes  for  the  purpose  of  keep- 
ing them  free  of  cuttings  ami  debris. 

IIaNDI.IM:    1)|;II.1.   I'x) a  Is 

The  liarge  is  aiuhorcd  by  means  of  cable,-,  anchor  cliains 
or  spuds,  or  a  combination  oi'  these  means,  depending  on 
local  conditions.  In  \ciy  swil't  currents  chains  have  been 
fouiul  nu)re  aihantagcuus  as  In'easting  lines  than  wire 
cables,  as  th^■y  are  less  severe  on  the  breasting  gear  while 
shirting  posilicin.  The  greatei'  weight  of  the  chain  ]iermil> 
an  amount  of  spring  or  elasticity  that  would  l)e  absent 
with  the  lighter  cable. 

La  operation  the  barge  is  brought  into  ajiproximate 
])lace,  anchors  are  dropped  and  winches  used  to  move  the 
harge  into  exact  position.  The  heavy  spuds  are  dropped 
to  the  bottom  after  the  boat  is  properly  located  over  the 
work.  The  barge  is  then  lifted  until  a  sufficient  fraction 
of  its  weight  is  supported  by  the  s])uds  so  as  to  insure 
holding  it  in  a  tixed  position.  Usually  a  lift  of  5  or  6  iu. 
is  suffit-ieut  to  hold  the  barge  steady.  These  spuds  are 
)nade  either  of  structural  steel  or  of  tind)er  and  have  the 


lower  end  fitted  with  a  steel  point  or  ii'on  shoe  intemled  to 
penetrate  the  surface. 

The  drills  are  mounted  in  wooden  or  structural-iron 
tower.s  and  have  effective  feeds  of  various  lengths  up  to 
about  'lo  ft.  At  first  the  drills  were  raised  aiul  lowered 
by  hand-operated  vv^iiul lasses,  but  later  a  hydraidic  lift 
cylinder  connected  to  the  backing  of  the  drill  became  the 
connnon  means  of  raising  the  machine  in  the  guides,  the 
down  feed  being  accom[)lished  by  gravity.  With  later 
types,  steam  hoisting  engines  have  been  adopted  and  are 
considered  by  many  to  be  more  satisfactory.  They  <'er- 
taiidy  require  less  power  and  enable  boats  working  in 
colder  climates  to  remain  in  operation  1V)r  a  longer  season, 
steam-driven  machinery  not  being  so  easily  subject  to 
troulde  from  freezing  as  hydraulic  machinery. 

The  drill  towers  rest  on  rails  running  the  length  of 
the  barge  and  fastened  to  the  deck.  There  are  the 
uecessary  means  for  clamping  the  towers  iu  different 
positions  along  the  rails.  Each  has  vertical  guides  on 
which  slides  a  heavy  cast-iron  saildle,  to  which  the  drill 
is  bolted,  in  the  .steam  type,  ropes  or  cables,  pa.ssing  over 
one  or  more  sheaves  on  top  of  the  tower,  connect  this 
saddle  with  the  drum  of  the  hoisting  engine.  The  drill- 
teed  regulation  is  coutroUetl  by  a  brake  lever  on  the 
hoisting  engine  operated  by  foot.  By  this  means  the  feed 
can  be  regulated  to  a  nicety,  and  it  also  insures  rapid 
handling  when  the  steel  nmst  be  lifted  from  the  hole.  En- 
gines for  this  purpose  arc  also  Imilt  with  throttle  reverse. 


PIG.  7.    FRONT  AND   SIDE  VIEW  OF  DRILL  TOWERS  ON  MISSISSIPPI  BOAT 
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When  this  type  ol'  eugino  i.'-  oiu]iloyi'd  it  is  advi,viil)lu  to 
employ  a  balanced-throttle  valve,  so  that  the  engine  can  be 
turned  a  tiiuall  ainount  in  either  direetiou  when  desired, 
by  applying  .slight  jiressure  on  the  valve  by  luiud. 

Fig.  7  shows  the  construction  ol'  a  drill  towei-  on  the 
boat  illustrated  in  Fi"'.  -1.    The  drills  on  this  boat  aie  not 


FIG.    S.    WAGON    TOWER    USED    ON    MOHAWK    RIVER 
DRILL,  BARGE 

ol'  very  large  size,  liaving  only  -J:i4-in.  cylinders,  and  the 
tower  illustrated  is  therefore  of  relatively  small  size.  The 
views,  however,  serve  to  illustrate  clearly  the  principle 
of  operation,  irresf)ective  of  the  size  of  the  plant.  In 
some  cases  a  regular  drill-wagon  tower  has  been  adapted 
as  a  mounting  for  a  small  submarine  drill.  This  type 
( Fig.  8 )  was  used  for  work  on  the  Mohawk  Kiver,  where 
the  depth  of  cut  was  moderate. 

The  towers  are  mo\ed  along  the  rails  in  a  number  of 
diii'erent  ways.  One  method  for  shifting  employs  a  sep- 
ai-ate  wheel  on  the  hoisting  engine  which  engages  with  a 
chain  secured  to  the  deck  at  either  end  of  the  drill-tower 
runway.  The  chain  wheel  is  connected  to  the  hoisting 
engine  by  means  of  a  jaw  clutc-h,  the  chain  passing  over 
guide  wheels  in  the  base  of  the  tower.  This  is  an  efficient 
and  rapid  means  of  moving  the  frame  in  either  direction. 
Fig.  7  shows  how  a  rack  on  the  deck  engaging  a  cog 
wheel  on  the  drill  frame  is  utilized  for  the  same  purpose. 

In  the  okler  system  of  hydraulic  control  a  hydraulic 
cylinder  is  used  instead  of  the  hoisting  engine  (see  Fig. 
9).  The  supply  pump  for  this  is  located  in  the  deck 
house  and  the  water  pipes  leading  to  the  tower  are  ar- 
ranged in  very  much  the  same  manner  as  described  later 


for  steam  control.  The  same  sizes  of  drills,  and  o])erateil 
by  steam  in  tiie  same  way,  are  used  vvliether  steam  or 
hydraulic  control  is  employed  for  the  drill  towers. 

PiPINti   AeRANGEMENTS   Foil   DiilLLS 

The  movements  of  the  drill  tower  along  the  deck  and 
of  the  drill  up  and  down  in  the  guides  necessitate  flexible 
steam  and  hydraulic  connections,  so  that  the  pipes  will 
automatically  adjust  themselves  to  any  position  of  the 
tower.  A  variety  of  methods  is  in  common  use,  such  as 
short  lengths  of  hose,  telescopic  pipes,  or  arrangements 
of  swing-jointed  pipes  (Fig.  10).  Any  one  of  these  ar- 
rangements provides  for  the  vertical  as  well  as  horizontal 
movement  of  the  drill.  The  controlling  valve  for  the 
steam  is  located  within  convenient  reacli  of  the  operator. 


PIG.    9.    HYDRAULIC   THROTTLE   CONTROL   ON   DRILL 
BARGE 

By  locating  the  main  steam  ]ii]je  inside  of  the  dei'k  house 
it  is  protected  from  the  weather.  The  branch  pipes  may 
extend  through  the  deck-house  roof,  as  shown  in  Fig.  10. 
In  that  view  the  pipe  lines  are  arranged  in  pairs.     One 


PERFORMANCE  OF  THREE  DUILI,  BARGES  ON  DETROIT  RIVER  IMPROVEMENT 
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60%  sticks 
steel  boat  No.  S — 138x31Jx6J  ft.;  steel  house  19x110  ft.;  four  spuds  with  6x8-in.  steam  engines;  two  steam  capstans;  two  Scotch 
ip.  blower,  forge,  steam  hammer,  anvil,  bench,  vise,  acetylene  plant,  etc.;  five  IngersoU-Rand  oix8-in.  drills;  drill  feed,  19  ft.;  Dake 
ft    steels;  3J-iD.  bit  gage;  5-in.  waterjet;  crew  of  .5  drillers,  4  helpers,  2  blasters,  foreman,  fireman,  smith  and  2  smith's  helpers;   10- 


*  Buffalo  Dredging  C 
boilers,  90-lb.  gag,-  pn  --m 
steam  hoisting  eii^'i-,.  j  i 
hr.  day  shifts  an<l  I -'  : 

t  Dunbar  &  ."-.^uilr.  i.i 
three  pumps,  blowei .  l,,rgi- 
IJ-in.  X  3oi-ft.  steels;  3J-ii 

it  M.  Sullivan's  all-steel  boat  "Destroyer" — 110x33J  ft.;  four  spuds  and  engines;  two  steam  capstans;  Scotch  boiler  for  100-lb.  gage  pressure;  two  puinps,  blow 
forge,  anvil,  bench,  vise,  dynamo,  etc.;  four  IngersoU-Rand  6!x9-in.  drills;  19-ft.  drill  feed;  hydraufic-ram  hoist;  2i  and  2i-in.  by  363-ft  steels;  4  and  4J-in.  bit  ga| 
Ji^n.  150-lb.  waterjet;  crew  of  4  drillers,  4  helpers,  foreman,  fireman,  blaster,  smith  and  2  smith's  helpers;  two  shifts  of  U  hr.  each. 


llMnii-ane"  (Fig.  2) — All-steel.  100  ft.  long;  four  spuds  with  engines;  two  steam  windlasses;  two  Scotch  boilers.  90-lb.  gage  presstire; 
iiivil,  bench,  vise,  dynamo,  etc.;  two  lugersoll-Rand  .5ixSi-iii.  and  two  IngersoU-Rand  SjxBi  drUls;  19-ft.  drill  feed;  hydrauUc  -  ram  hoist; 
bit  gage;  J-iu.  waterjet;  crew  of  4  driUers,  4  helpers,  foreman,  fireman,  powderman,  smith  and  2  smith's   helpers;   two  shifts  of   11   hr. 
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supplies  steam  to  l)ot)i  hoistinsT  engine  and  drill.  There  are 
tiiree  swing  joints  between  the  deck-house  roof  and  tower 
and  three  more  between  the  hoisting  engine  and  drill.  The 
second  pipe  .'supplies  water  under  high  pressure  for  the 
washout  jet  and  is  similarly  equipped  with  swing  joints. 
The  movement  of  the  .swing  joints  is  facilitated  by  swing- 
ing-crane adjustment  (Fig.  10)  or  by  a  guide  track  bent 
into  a  semicircle  upon  which  the  jointed  pipe  slides.  The 
>team  pipes  should  lie  protected  by  nonconductive  material 
as  far  as  practicable  so  as  to  reduce  tlic  loss  of  heat  by 
radiation. 

Diull-Barcje  Pf.rfoemaxce  Records 

The  boats  employed  on  the  Livingstone  improvement 
of  the  Detroit  River  are  representative  of  the  t\-pes  under 
discussion.  Therefore  some  figures  are  appended  from 
the  records  of  three  typical  examples  of  the  many  boats 
employed  on  this  jolj.  (See  Dana  &  Saunders'  "Rock 
Drilling."  Wiley  &  Sons,  Xew  York.)  The  three  boats 
were  owned  by  different  contractors.  The  channel  cut  was 
"-'3  ft.  deep,  300  ft.  wide  and  was  on  the  18.250-ft.  long 
.section  of  the  job  known  as  Section  3.  The  rock  is  a  hard 
limestone  having  1  to  2  ft.  of  sand  overburden.  The  work 
v,-as  divided  into  three  strips,  each  100  ft.  in  width,  and 
ca<b  of  the  boats  referred  to  was  employed  on  a  part  of 
'■uc  of  these  strips. 

SuBSEfJUEXT    XOTES 

The  later  articles  on  subaqueous  drilling  will  discuss 
( 1 )  drills  and  drilling  machinery,  (2 )  work  in  tidal  waters 
with  submarine  frames,  (3)  drilling  from  platforms  raised 
above  the  waves,  and  (4)  the  use  of  drill  pontoons  in 
.-hallow  waters.  Indebtedness  is  acknowledged  to  the 
sources  of  information  already  indicated.  In  addition 
special  acknowledgment  should  be  made  to  Charles  C. 
Hansen,  of  Philli])sburg,  X.  J.,  who  furnished  much  of 
the  detailed  information. 


Protecting  the  W'ater-Sniinly  of  Caracao — The  government 
of  Venezuela  has  appropriated  about  $16,000  for  the  purchase 
of  two  farms  situated  upon  one  of  the  watersheds  that  supply 
Caracas.  According  to  United  States  Consul  Homer  Brett,  of 
La  Guaira,  these  farms  will  be  depopulated  and  reforested  as 
a  part  of  an  effort  to  improve  th*:  water  suppl>-  and  decrease 
the  his:h  death  rate  of  Caracas. 


oia  Mnnandlolfea  Project* 

Bv   P>Ai;in    Piiiiii.Et 

The  painting  of  the  peustocks  and  draft  tubes  of  tiic 
Alinidoka  turbine  installation  has  been  a  source  of  con- 
-iderable  trouble.  Several  trials  were  made  before  any- 
thing was  found  which  would  withstand  the  action  of  the 
water. 

The  shop  paint  was  of  red  lead,  or  iron  oxide,  and  oil. 
A  further  coat  of  red  lead  and  oil  was  applied  on  the  job, 
r.fter  assembling  and  riveting  the  pipes.  After  two  years" 
service  an  examination  showed  that  this  paint  had  practi- 
I  ally  disappeared.  After  considerable  study  and  experi- 
ment, with  unsatisfactory  results,  the  following  formula 
lor  red-lead  paint,  obtained  from  one  of  the  largest  paint 
manufacturers  in  the  country,  was  adopted,  the  lampblack 
'icing  used  as  a  hardener  for  the  surface: 

First  Coat — 30  lb.  red  lead  per  gallon  of  linseed  oil,  using 
one-third   boiled   and    two-thirds   raw   oil. 

Second  Coat — Same  as  .above,  with  4  oz.  of  lampblack  per 
gallon. 

Third  coat — Same  as  above,  with  4  lb.  of  lampblack  to  the 
gallon. 

Paint  was  applied  according  to  this  formula  during  the 
winter  1912-13.  After  part  of.  this  work  was  done  the 
chief  electrical  engineer  suggested  that  we  try  the  material 
used  on  the  Los  Angeles  Aqueduct  (see  article  on  San 
Fernando  Siphon,  Engineering  News,  May  21,  191-t). 
and  in  accordance  with  his  instructions  we  ordered  water- 
gas  tar  for  the  first  coat  and  coal-gas  tar  for  the  second 
and  third  coats.  Tiiis  was  applied  to  penstock  and  draft 
tube  No.  1. 

At  the  end  of  the  1913  season  the  red-lead  paints  applied 
according  to  the  above  formula  showed  decided  deteriora- 
tion where  in  contact  with  water,  while  the  tar  was  in  very 
good  shape,  except  for  slight  rust  spots  around  some  of 
the  rivets,  where  cleaning  evidently  had  not  been  properly 
done.  At  the  end  of  the  1914  season  the  lead  paint  had 
almost  entirely  disappeared  where  exposed  to  water  and 
the  tar  paint  was  in  good  condition  on  the  penstocks, 
but  was  apparently  getting  rather  thin  on  the  outside 
of  the  draft  tube.  Where  the  red  lead  does  not  come  in 
contact  with  the  water,  as  is  the  case  on  the  upper  part 
of  the  exterior  of  the  draft  tubes,  it  shows  no  deteriora- 
tion and  is  now  in  excellent  condition. 

During  the  fall  of  1914  the  parts  exposed  to  water  on 
all  the  draft  tubes  were  scraped,  cleaned  and  repainted 
with  water-gas  and  coal-gas  tar.  There  was  a  considerable 
variation  in  the  condition  on  the  different  tubes,  due  to 
the  fact  that  some  had  two  coats  of  lead  and  some  three, 
and  also  due  to  the  fact  that  in  some  cases  the  weather  was 
cold  when  the  paint  was  applied,  and  it  therefore  may  not 
have  set  sufficiently  before  being  .submerged  in  the  water. 
The  tar  paint  on  draft  tube  Xo.  1  would,  under  ordinarv' 
circumstances,  have  gone  a  much  longer  time  without 
renewing,  but  it  '.I'as  thought  advisable  to  go  over  it  in 
order  to  determine  what  condition  the  tar  coating  was  in. 
and  also  to  find  out  what  was  the  condition  of  the  iron 
underneath. 

Cleaning  was  done  by  means  of  steel  scrapers  and 
brushes.  With  the  lead  paint  the  iron  pitted  badly,  and 
it  was  necessary  thoroughly  to  clean  out  the  loose  scale 

•Prom  United  States  Reclamation   Record,  September,   1915. 
■rEngineer  in  charge  of  power  .and  i^umping  stations,  Mini- 
doka  Project. 


974: 


EN  (I  I  X  K  K  U  IXC      N  K  \VS 


Vol.  :i,  No.  -^1 


before  attomirting  to  rcpiiint  thu  mehil.  'I'lic  rivrt  lu'ads 
partieularly  ].)reseiite(l  a  serious  dilliriilly  with  these  serup- 
irs,  and  we  IVmiul  it  \'erv  slow  to  do  :i  uood  joh  cleaiiiiij;' 
around  them.  .Vt'tei'  liiiisliiiiu  this  woi-k  on  the  ili'al't 
tubes,  a  special  lirush  was  made  up  which  could  he  litted 
over  the  rivet  heatis  and  revolved  iu  a  l)reast-drill  rrame. 
This  worked  satisfactorily,  and  it  inatiu-ially  reduced  the 
cost  of  cleaning  the  penstocks. 

The  men  working  on  this  scraping  wcic  alVccted  hy  lead 


'I'he  tar  is  rather  slow  in  setting  I'ven  if  the  weather  is 
warm.  It  hardens  when  the  thermometer  dro[)s,  Ijut 
when  (he  weather  warms  up  will  hecome  sti<-ky  even 
adter  a  consideralile  perioil.  As  most  of  our  w^ork  was 
done  in  cool  weather,  it  was  possible  to  apply,  the  second 
coat  within  10  to  14  days.  In  only  one  ease  (No.  4 
draft  tube)  wore  we  able  to  get  a  third  coat  ou  prior  to  the 
time  M-Jien  the  weather  turned  so  bad  that  it  was  inipos- 
sihle  lo  do  outside  wcu'k.     It  does  not  appear  to  atl'eet  the 


:ig.  and  precautions  had  to  he  taken  to  make  their      tai-  to  i)ut  it  into  the  water  hel'oi'e  it  is  thoroughly  hard- 


work  intermittent,  lueu  at  that  it  was  necessary  for 
s<:nie  of  them  to  lay  olf  for  a  eon^idei'ahlc  time  to  overcome 
the  effects  of  the  lead  du.-t.  .Vfter  tluu-oughly  scrajiing  the 
iron,  it  was  brushed  down  with  scratch  Iniishes.  to  remo\c 
the  loose  .seale.  hut  no  allcmpt  was  made  to  get  olf  all  the 
ilu.st  prior  to  ajiplying  the  water-gas  tar. 

In  sera]iing  draft  tube  No.  1  we  Fmind  an  excellent  ad- 
berenee  between  the  metal  and  the  tar  paint,  which  liad 
heeu  on  IV^  yr.  at  that  time.  Where  it  was  scra]ied  down 
to  tlie  metal  it  left  a  hright  surface.  On  mie  ])atch.  oi' 
about  1  sq.vd..  apparently  the  iron  had  not  liet^n  well 
(leaned  before  applying  the  paint,  as  it  was  in  a  place  dif- 
licult  to  reach,  and  here  siaic  had  formed  on  the  iron, 
hut  this  was  the  only  plai  e  the  iron  had  not  been  protected 
from  the  water.  Altogether,  the  results  with  the  tar  have 
been  most  satisfactory. 

There  was  quite  a  \ariation  in  the  consistency  of  the 
water-gas  tar  |iurchased  at  dilferent  times.  As  ordinarily 
obtained,  it  was  necessary,  in  the  cool  weather  during 
whic-b  we  painted,  to  mix  a  little  gasoline  with  it.  ITsually 
the  mixture  was  about  1  qt.  of  ga.soline  to  from  :!  to 
.■)  gal.   of   tar.     This  tar  was  then  spread  on  carefully 


ened. 

The  l.'ei-kimation  Sei'\  ice  is  now  testing  this  tar  coating 
en  a  number  of  striK  turcs,  both  earth  covered  and  ex- 
jjo.sed  to  the  weather,  under  <lifl'erent  conditions  as  to  ex- 
tremes of  temperaturt'.  alkali  action,  etc. 


^c&,yt<n>mio  OSulo 


A  earerullv  plainicd  factory  design,  a  llat-slab  flo<ir 
svstem  containing  new  elements,  and  soiue  interesting 
reinroreement  details  are  found  in  the  new  Delco  Build- 
ing being  erected  in  Dayton,  Ohio.  Schenck  &  Williams. 
oC  Dayton,  are  the  architects.  Nelson  .1.  Bell  is  the 
structural  engineer  for  the  architects.  A.  Bentley  &  Sons 
Co.,  Dayton,  Ohio,  is  the  contractor. 

The  building  is  433x93  ft.  over  all,  extending  l)e- 
tweeii  First  and  Second  St.  and  facing  on  Race  St.  The 
general  scheme  involves  a  future  extension  to  the  next 
street  east  by  the  constructi(ui  ol'  a  du}ilicate  building 
]dus  a   22-ft.   connecting   hay.     The   completed   building 


with  a  brush  iu  the  same  manner  as  ordinary  oil  paint,      will  be  423x203  ft.  mer  all.  with  an  interior  court  01x23'; 
working  it  cariduUy  into  all  pits  and  around  rivets.    One      ft.     Features  of  the  layout  are:     Clear  floor  areas  with- 
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gallon  of  tar  covered  about  :;()  sq.yd.  with  one  coat.  The  out  partitions:  maximum  sash  area  with  windows  ex- 
co.st  was  about  15c.  per  gal.,  about  oiu'-hair  of  which  was  tending  up  to  the  ceiling  (spandrel  beams  aho\e  the 
frei-rht  charsie  from  ('hicai:<i  to  Minidoka,  ll<">r.    bott(uu    tiiisli    with    ceiling):    the    omission    of    a 
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baseiiR'iit  on  thi.'  tln'ory  tluit  n  lloor  alwvt'  grouiul  whure 
it  gets  natural  light  is  worth  more  than  a  floor  below 
grouiul ;  and  an  original  arrangement  of  the  blast  heat- 
ing and  ventilating  system,  with  vertical  lieat  ducts  rising 


The  ceilings  are  flush  and  level  with  the  tops  of  the 
windows.  The  beams  around  the  elevator  wells  and  stair- 
shafts  project  below  the  ceiling,  but  all  of  these  are 
flush   with  the  sliaft  walls.     Rotli   spandrel    beams   and 


Rod  F 
Rods     a+     Column    Head 


Cornice  and   Parapet 


Sill  Wall  a+ 
Heafer  Roor 


Support   for 
Cantilever  RcxdIs 


Wi^  / 


Typical    Girder   Reinfort^ing    Frame  Spandrel  Beam 

DETAILS  OF  REINFORCEMENT  I.V  COLUMN  HEAD  AND  GIRDERS;  SILL  AND  CORNICE  SECTIONS 


from  plenum  chambers  in  the  center  of  tlie  building 
and  vertical  vent  ducts  at  all  the  wall  columns. 

Structurally  the  floors  represent  a  flat-slab  system 
>imilar  to  those  heretofore  in  general  \ise,  but  dirt'ering 
irum  them  in  some  details.  The  column  heads,  like  the 
column.*,  are  circular  and  contain  ring  rods  as  well  as 
radial  rods.  The  radial  rods  do  not  bend  down  into  the 
columns,  but  cross  at  the  center  (note  bend  in  middle, 
in  Fig.  2).  Bands  of  rods  extend  in  four  ways,  iu  the 
directions  of  the  column  rows  and  in  the  two  diagonal 
directions. 

The  radial  rods  will  Ijc  supported  on  little  bent-iron 
chairs,  as  sketched  by  a  detail  in  Fig.  2.  The  belt  rods 
will  be  kept  up  off  the  floor-forms  by  pieces  of  cross- 
rods. 

A  feature  of  the  ceilings  is  the  enormous  number  of 
ceiling  inserts  for  attaching  shaft-hangers  and  the  like. 
The  inserts  are  to  be  placed  18  in.  apart  in  both  direc- 
tions, making  approximately  14,000  per  floor.  In  the 
■resent  Delco  Building  (just  north,  across  First  St.)  the 
inserts  are  spaced  2  ft.  apart  both  ways,  and  it  is  claimed 
tliat  for  the  conditions  peculiar  to  the  plant  they  have 
been  found  insufficient,  so  that  a  closer  spacing  was  adopt- 
ed for  tlio  new  Iniildiiii;-. 


cornice  are  above  slab  level.  A  novel  form  of  assembled 
reinforcement  is  used  for  all  beams,  as  shown  by  the  sketch 
in  Fig.  2.  The  straight  and  the  i)ent-up  girder  rods 
are  connected  from  each  quarter  point  to  the  end  by  a 
zigzag  of  stirrup-bar  looping,  which,  however,  is  wrapped 
around  both  rods  so  as  to  make  the  assemblage  a  unit. 
This  looping  is  bent  before  as.semblage,  and  is  then 
slipped  over  the  main  rods  and  jammed  fast. 

As  the  spandrel  beams  had  to  connect  to  the  columns, 
it  was  necessary  to  place  the  vent  ducts  (at  exterior  col- 
umns only)  outside  the  window  line,  as  indicated  by  the 
enlarged  section  in  Fig.  1.  This  has  the  advantage  of 
giving  deep  vertical  reveals  and  thus  favoring  the  archi- 
tectural development  of  the  exterior,  but  it  meant  that 
the  basement  retaining-wall  had  to  be  set  out  from  1  to 
2  ft.  The  wall,  as  shown  by  a  detail  sketch  in  Fig.  2, 
occurs  only  at  the  heater  and  fan  room  space.  Under 
the  rest  of  the  building  there  is  no  basement  except  the 
heat  tunnels  and  the  plenum  chambers,  but  the  con- 
crete forming  the  ground-floor  surface  is  laid  directly 
on  the  natural  ground.  Here  the  inclosure  walls  reach- 
ing up  to  the  first-story  window  sills  have  the  same 
general  shape  and  detailing  as  the  basement  retaining- 
wall  sketched. 
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SYXOPSIS—A  .iO.OnO-hhl.  pelrohum  tank  »■«.< 
set.  on  fire  hij  lifjliluiii!/.  The  pre  burned  for  over 
11  In:  The  (Inninge  done  1o  the  tanh  w  described 
iniil  also  methods  adopted  for  Us  reronsi ruction. 

Ir  diu'  lia.*  ever  ■wntclied  a  mass  of  crude  petroleum 
ill  proeoss  of  combustion,  lie  cannot  but  be  impressed 
liv  tlu"  extreme  ferocity  \vitli  which  it  burns  and  the  con- 
sequent intensity  of-  the  heat  generated.  It  is  therefore 
interesting  to  note  just  what  the  results  of  such  a  severe 
test  might  he  on  the  shell  of  an  ordinary  steel  tank. 
siicli  as  is  used  for  storage,  and  it  is  the  ijurjiosc  of 
this  article  to  describe,  as  nearly  as  possible,  the  actnal 
condition  in  wliicli  such  a  structure,  having  ])assed 
tJirougii  a  (ire,  was  fcnind  to  be  when  the  Hames  had 
burned  themselves  out  and  the  metal  cooled  sufficiently 
to  permit  of  examination  ;  also  the  work  required  and 
method  pursued  to  reccmstrnct  the  tank. 

On  tiie  afternoon  of  Dec.  10,  1914.  the  vicinity  of 
the  Associated  Pipe  Line  Co.'s  Levis  ]nimping  station, 
situated  in  the  San  Joaquin  Valley,  California,  about  40 
mi.  northwest  of  Fresno,  was  visited  by  an  electrical 
storm  of  comparatively  short  duration  and  ■what  seemed 
not  unusual  intensity.  After  an  especially  heavy  cbqi 
of  thunder  immediately  following  a  vivid  flash  of  light- 
ning the  roof  of  the  storage  tank  was  seen  to  be  a  mass 
of  flames.  Already  great  clouds  of  inky  black  smoke 
were  soaring  sk^-ward. 

The  tank  had  a  ca]in(ity  of  :!0.()00  libl.  and  was  about 
one-third  filled  with  oil  of  1G°  Be.  gravity.  It  was  sit- 
uated at  a  distance  of  about  300  ft.  from  the  jDunqihouse 
and  was  entirely  surrounded  by  a  levee  6  ft.  in  height, 
4  ft.  wide  on  the  top,  16  ft.  wide  at  the  base,  and  at  such 
distance  from  the  tank  as  to  impound  about  one  and  one- 
third  the  contents  of  that  structure. 

Steam  was  immediately  turned  into  the  tank  through 
the  smothering  line,  but  the  wooden  roof  burned  so  rap- 
idly that  the  attempt  to  extinguish  the  flames  by  this 
method  was  ineffectual.  The  6-in.  bleeder  in  the  bot- 
tom of  the  tank  was  then  opened  and  oil  allowed  to  run 
out  into  the  .surrounding  basin.  This  was  done  to  pre- 
vent the  water  on  the  bottom  of  the  tank  forming  steam 
Inibbles  and  causing  the  oil  to  boil  over.  The  iium])s 
were 'run  at  full  eapacitv^'dra'wing  oil  from  the  tank  as 
long  as  was  deemed  expedient.     The  machinery  was  then 


shut  doMii,  the  station  being  In-passed  so  as  not  to  tie 
up  the  system,  and  the  doomed  tank  was  left  to  its  fate. 
No  attempt  whatever  was  made  to  fight  the  fire  with 
water,  and  fortunately  the  rain  accompanying  the  thiin- 
der  storm  was  of  short  duration.  Therefore  the  metal 
that  remained  intact  when  the  fire  was  over  and  that 
might  be  used  in  reconstruction  could  lie  allowed  to  air- 
cool  im  the  passing  of  the  flames  and  not  be  injured  Ijy 
sudden  chilling. 

The  fire  started  at  3 :  55  ]i.m.  on  the  10th  and  burned 
itself  ont  at  3  a.m.  on  the  llth.  having  lasted  11  hr.  5 
min.;  by  the  morning  of  the  llth  the  metal  had  cooled 
>iitK<  iently  to  permit  nf  examination. 

Tlie  tank  was  86  ft.  in  diameter  and  30  ft.  in  height. 
The  shell  was  composed  of  six  rings  of  steel  plate,  each 
ring  containing  2,4  sheets  approximately  5  ft.  3  in.  l)y 
1 1  ft.  6  in.  The  roof  and  roof  supports  were  made  of 
wood,  vdih  a  waterproof  covering  of  ordinary  roofing 
pa])er. 

A  review  of  the  specifications  reveals  the  following 
facts : 

I>innieter  rf  Rivf  ts, 

In.  Rows  of  Rivets 

Seam  Seam  Seam         Seam 

Vertical  Horizontal  Vertical  Horizontal 

J-  J  Double      Single 

V  I  Doxible      Single 

1  I  Double      Single 
i                  I  Double      Single 

2  I  Double      Single 
s                 f  Single        Single 

I  Single 


P.irt 

Dimensions 

1st  rin-. 

1  4  lb.  per  sq.ft. 

2ndrinj.    . 

12  lb.  per  sq.ft 

3rd  ring ...  - 

11  11  .  prr  sq.ft 

4th  rin.L'.,.  . 

10  lb.  p,  r  sq.ft 

5th  rinK. . . . 

S  111.  pev  sq.ft 

Oth  rinK 

s  lb,  ppr  sq.ft 

Bottom  skot 

rh  nl.itps 

.No.  4  Eage 

Bcttom  rectanj!:ular 

platt's No.  G  gage 

Top  angle .■?x3xi-in. 

Bottom  angle 4x4\;-in. 


Single 

Single 
Single 
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The  manhead  in  the  bottom  ring  was  20  in.  in  diameter, 
of  1/4 -in.  plate  with  welded  seam  and  closed  by  ^4-in.  flat 
plate  and  %-in.  bolts.  The  t:\nk  had  four  S-in.  pressed-steel 
flangres  secured  to  the  sh.  II  xvitli  ^'i -in.  rivets.  The  bottom 
had  one  6-in.  flange  with  i^-m.  rivet.  An  iron  ladder  was 
riveted  to  the  shell  from  i:nMiii.l  Ic  tnp.  All  rivets  over  iv. -in. 
were  driven  hot,  and  all  were  driven  on  the  outside  of  the 
tank   except  for  the  bottom. 

As  will  be  seen  in  the  accompanying  views,  the  heat 
of  the  burning  oil  curled  the  shell  of  the  tank  inward 
so  that  when  the  fire  had  passed,  the  top  angle  iron  and 
in  places  a  large  part  of  the  top  course  rested  on  tlie 
bottom  of  the  tank.  The  deformation  began  near  the 
top  of  the  second  ring  (counting  from  the  bottom  up- 
ward) and  extended  to  the  top  of  the  tank.  The  |)b(ite- 
graph  of  Fig.  6  was  taken  from  a  point  inside  the  tank 
near  the  center,  looking  toward  the  shell.  In  the  fore- 
ground of  the  picture  can  l)e  seen  the  remains  of  the  swing 
(or  suction)-  pipe,  the  winch  box  and  the  iron  biddiT. 
The  inspecting  engineer's  report  on  material  and   work 
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FIG.  1.    LEVIS  OIL  TANK,  NORTH  OF  FRESNO,  CALIF.,  AT  BEGINNING  AND  END  OF  FIRE 
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Figs.  2  and  3 — Outside  of  shell;  numbering  corresponds  lo  inspecting 
suction  pipe  and  manhead.  Fig.  ."> — Tanlv  ladder  and  suction-nozzle  valve. 
bottom  sheets 


ifquired  for  recon,<triiftioii  .^liowed  that  the  tank  bottom 
was  badly  ■n-arped,  but  tliat  the  bottom  angle  iron  and 
iiiigle-iron  slioe^;  were  in  good  condition.  The  engineer 
reeommended  cutting  tlie  bottom  sheets  apart,  rerixeting 
and  calking.  Sheet.s  1  to  17  in  the  first  course  (count- 
ing from  the  bottom  up  and  from  the  18-in.  nozzle  to- 
ward the  manhole)  were  good.  Sheets  18  and  li)  were 
«'arped,  but  could  be  straightened  and  used.  Xos.  "^0 
tt>  2i  were  good.  In  cour.se  2  sheets  1  to  l-i  (counting 
the  same  way)  were  fairly  good  and  Ifi  to  18  were  badly 
warped,  but  all  could  be  straightened.  Slieet  19  was 
so  highly  heated  and  buckled  that  it  was  thrown  out. 
Nos.  20  to  24  were  fairly  straight.  All  tlic  sheets  in 
courses  3  to  6  were  damaged  l^eyond  repair.  The  18-in. 
nozzle  and  8-in.  flanges  could  be  cut  off,  reriveted  and 
<alked.  The  swing  pipe  and  all  fittings,  a  45°  flange  on 
ilie  shell  and  a  4-in.  pipe  and  strainer,  were  entirely 
useless.  The  ladder  could  be  \ised.  though  badly  bent 
and  burned  in  two  at  the  top. 

The  work  of  reconstruction  was  done  under  contract 
liy  the  Llewellyn  Iron  Works,  of  Los  Angeles.  The  ma- 
terial in  the  four  iipper  rings  of  the  tank  was  cut  into 
>trips  of  convenient  size,  lifted  over  the  remaining  iior- 
lions  of  the  shell  and  discarded.  It  was  the  intention 
to  do  this  work  with  air  tools,  but  on  account  of  heavy 
rains  the  compressor  was  so  greatly  delayed  in  arriving 
that  the  cutting  was  done  by  hand.  The  rivet  heads,  were 
1  lit  off  and  the  remainder  punched  through.  Wliere  it 
was  not  practical  to  follow  along  the  seams  the  plates 
were  cut. 

The  sheets  of  the  two  lower  rings  and  the  bt)ttom  were 
I  lien  entirely  cut  apart.  Of  the  bottom  only  a  few  plates 
required  to  be  straightened.  In  the  Jirst  course  12 
plates  and  in  the  second  course  six  plates  required  re- 
working. This  was  done  by  placing  the  sheets  on  a 
heavy   wooden    form    made    of    4xl3-iu.    pine    planking- 


placed  on  edge  and  hewn,  in  the  case  of  the  side  plates, 
concave  to  conform  with  the  circiunference  of  the  tank 
shell.  The  plates  to  be  straightened  were  bolted  to  this 
form  and  hammered  with  sledges,  a  flatter  being  inter- 
posed in  order  to  avoid  injury  to  the  plates. 

Some  ]ilates  were  re])laced  in  the  bottom  and  a  few 
more  in  courses  1  and  2  than  recommended  by  the  in- 
specting engineer.  Othermse  the  sjiecifieations  for  re- 
construction were  framed  essentially  along  the  lines  of 
his  suggestions.  All  the  old  .sheets  were  rebeveled  be- 
fore being  calked.  The  18-in.  valve  on  the  suction  and 
the  8-in.  valve  on  the  filling  line,  both  of  which  were  on 
the  outside  of  the  tank  near  the  bottom,  were  practically 
unharmed  aiid  required  only  to  be  overhauled  and  re- 
packed before  being  put  hack  into  place.  It  was  a  mat- 
ter of  frequent  comment  among  those  connected  with  the 
work  of  reconstruction  how  remarkably  well  the  ri\et 
holes  in  the  worked-over  plates  matched,  there  being  in 
most  cases  practically  no  necessity  for  reaming. 

The  tank,  when  comjjleted  and  given  a  fresh  coat  of 
paint,  was  to  all  appearances  wholly  new  and  in  as  good 
condition  as  it  was  before  the  fire.  In  fact,  had  it  not 
been  for  the  l)aked  and  discolored  appearance  of  the 
ground  njion  which  the  structure  stands  and  the  abun- 
dance of  cinders  and  ashes  strewn  in  its  basin,  one  would 
not  suspect  that  any  jiart  of  the  present  shell  had  passed 
through  the  flames. 

Xo  laboratory  tests  were  made  on  the  sheets.  All  sheets 
requiring  straightening,  however,  were  inspected  for 
cracks,  etc.  Xo  plates  were  foimd  injured  by  the  straight- 
ening. Previous  experience  of  an  affiliated  company  had 
shown  that  metal  that  had  cooled  slowly  and  that  was 
not  actually  oxidized  by  the  flames  or  warped  l)eyond 
jiossibility  of  reworking  was  of  sufficie'Bt  strength. 

The  sanng  of  this  reconstruction  over  discarding  all 
the  old  material  was  about  $1,200. 
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Sir — All  editorial  in  Eiu/iiwcriiuj  X<'u:.s  of  Ort.  21 
(p.  7881  calls  attention  to  the  important  cataloa:  of 
lechnical  periodieals  issued  by  the  Library  of  the  Ensri- 
neering  Societies  and  to  the  great  aniouiit  of  information 
to  be  found  in  periodical  literature. 

From  this  catalog  the  following  statistics  have  been 
compiled :  There  are  O.jC  periodicals  complete  in  some 
one  of  the  seven  New  York  libraries  covered  l)v  that 
catalog;  43  periodicals  are  not  complete  in  any  one  library, 
but  the  parts  missing  in  one  are  to  be  found  in  some  other 
library  in  the  city.  1,0()T  are  incomplete  in  all  libraries. 
The  total  number  of  periodicals  is  2,066  and  tlie  number 
of  sets  4,236.  In  those  sets  there  are  3,086  part  volumes 
and  43,109  whole  volumes,  a  total  of  46,169  lacking. 

If  it  were  desired  to  complete  at  least  one  set  of  every 
periodical,  it  would  be  necessary  to  procure  1,290  part 
volumes  and  11,000  whole  volumes — a  total  of  12,290. 

Evidently  there  are  large  gaps  in  the  collections  of 
New  York  City,  nor  will  other  cities  fare  much  better. 
Even  old  libraries  lack  many  volumes.  For  instance, 
the  Library  of  the  Eoyal  Society  of  Loudon,  whose  catalog 
of  periodicals  published  in  1912  contains  1,811  titles, 
shows  240  part  volumes  and  842  whole  volumes  lacking. 

Every  librarian  knows  how  hard  it  is  to  fill  gaps  in 
sets.  A  clearing  library  for  technical  and  scientific 
periodicals  woi;ld  prove  of  great  value.  Such  a  librarj-, 
supported  by  all  other  libraries,  could  purchase  from 
second-hand  dealers,  publishers  of  periodicals  and  private 
persons  sets  both  complete  and  incomplete  and  receive 
from  the  libraries  all  duplicate  sets  or  parts  of  sets.  In 
case  it  were  found  that  additional  volumes  of  periodicals 
could  not  be  procured  and  were  needed  by  a  number  of 
libraries,  they  could  be  reproduced  by  some  inexpensive 
process  by  the  clearing  library. 

Here  is  a  fine  opportunity  for  someone  wishing  to 
devote  money  for  a  useful  purpose.  It  is  very  well  to 
establish  libraries  of  all  sorts,  but  libraries  will  be  of 
little  use  to  workers  if  needed  publications  are  not  avail- 
able. A.  Faxti, 

Librarian.  United  States  Bureau  of  Standards. 

Washington.  D.C,  Oct.  30,  191.5. 

Books  foF  tllh©  FffSiCtiflc^l  Msisa 

r>v  AxriiNio  Li.AN'o* 

Of  the  many  calamities  that  the  unschooled  practical 
man  is  heir  to,  few  are  so  harmful  or  so  disgraceful  (not, 
of  course,  to  him)  as  the  imposition  constantly  practiced 
on  him  by  publishers  of  worse  than  worthless  books  claim- 
ing to  teach,  in  simple  style  which  his  untrained  mind 
can  readily  comprehend,  all  the  mathematics  that  he 
needs.  The  authors  of  siuh  books,  being  ignorant,  would 
he  better  occu])ie(l  in  learning  than  in  teaching;  a  little 
education   would   enable  them  to  accomplish   their  pur- 
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pose,  which  is  exclusively  to  add  a  few  dollars  to  their 
sorry  income,  with  more  credit  to  their  reputation  and 
less  injury  to  others.  It  is  charitable  to  assume  that, 
themselves  afflicted  with  the  blindness  they  would  cure 
in  their  companions,  they  act  m  good  faith,  and  that 
the  deception  tliey  perpetrate  on  their  customers  arises 
from  their  own  self-deception.  But  this  charity  cannot  be 
extended  to  the  publishers,  whose  duty  it  is  to  have  com- 
l)etent  experts  as  critics  and  advisers.  They  ought  to  be 
unqualifiedly  condemned  for  publishing  books  which  may 
justly  lie  characterized  as  impostures — a  character  all  the 
more  blamable  as  these  books  are  intended  for  men  at 
once  ignorant  and" poor. 

I  shall  illustrate  this  disgraceful  situation  by  reference 
to  a  book  on  mathematics  that  claims  to  be  "practical." 
The  author,  who  does  not  uuderstand  that  the  letters  used 
in  algebraic  exjiressions  are  convenient  symbols  to  rep- 
resent numbers,  teaches  the  student  that  a  letter  is  a  sort 
of  abbreviation  for  the  name  of  "some  object  or  thing.'" 
"In  arithmetic,"  he  says,  "we  would  say,  if  one  hat  costs 
f)  cents,  10  hais  cost  50  cents.  In  algebra  we  would  say, 
if  one  a  costs  5  cents,  then  10a  cost  50  cents,  a  being 
used  to  represent  'hat.' "  He  further  illustrates  by  say- 
ing that  if  a  man  has  5  tables  and  10  chairs,  he  may 
write  0  for  tables  and  h  for  chairs  and  say  that  his  stock 
is  5a  +  lO'i.  This  is  algebraic  addition.  In  arithmetic, 
be  continues,  we  cannot  multiply  one  table  by  one  chair, 
ior  arithmetic  can  give  us  no  "conception  as  to  the  appear- 
ance of  the  object"  that  would  result  from  so  strange  an 
operation.  But  "in  algebra  all  this  is  simplified"';  all 
^^•o  have  to  do  is  to  write  a  for  chair  and  b  for  taMe,  and 
then  "'the  expression  ah  represents  in  its  entirety  the 
multiplication  of  a  chair  by  a  table." 

The  student  is  practically  given  to  understand  that  the 
constant  3.1416  is  an  experimental  coefficient;  for,  ac- 
cording to  the  author,  this  number  is  found  by  "compari- 
son between  the  lengths  of  the  diameter  and  circtimfer- 
ence  of  a  circle  made  with  the  utmost  care."  Perhaps 
the  author,  not  knowing  how  to  write,  did  not  intend 
to  convey  this  idea,  but  he  does  convey  it.  I  saw  once  a 
similar  statement,  though  more  explicit,  made  by  one  of 
the  many  "practical  and  theoretical,  long-experienced  in- 
structors"' (young  girls  ju.<t  out  or  not  yet  out  of  school) 
of  a  notoriously  and  deservedly  unhappy  correspondence- 
instruction  concern.  In  answering  an  inquiry,  this  "ex- 
pert," who  "taught"  many  branches  of  engineering,  said 
very  knowingly  and  conci.'^ely:  "The  number  3.1416,  like 
many  others  used  in  jiractical  formulas,  is  an  cmiiirical 
constant." 

In  the  book  under  consideration  the  student  learns  fur- 
ther that  "an  equation  is  the  expression  of  the  equality 
of  two  things" ;  that  "a  polygon  bounded  by  four  sides  is 
called  a  quadrangle'" ;  that  "the  addition  of  two  right  angles 
makes  a  straight  line ;"  that  "two  triangles  are  seen  to  be 
equal  if  one  side  and  the  angle  opposite  to  it  of  the 
one  are  equal  to  one  side  and  the  corresponding  angle 
of   the   other";   that   the   logarithm   of   0.0438    is   writ- 
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ten  — 3.UII0,  allluiujih  "tlie  ■ — 3  clocs  not  larrv  its  iic-;;a- 
tivity  to  tliu  uuuitissa";  that,  with  the  directrix  or  some 
(ither  line  to  the  Ici't  of  the  vertex  as  the  axis  of  y.  the 
i'(|iiati(>n  of  a  |)aral)ola  is  of  tlie  l"onn  //-  =  ax;  that  tlic 

integral  of  sin  x  <ir  is  -f-cos  ./■ ;  tiiat  the  integral      ,    is 

ihe  coiiimoii  logarithm  of  .r  (and.  that  there  may  i)e  no 
doubt,  this  is  illustrated  by  numerical  examples)  ;  that  all 
ciiuations  of  a  degree  higher  than  the  seconil  "represent  a 
large  variety  of  curves  called  cul)ic  curves"" ;  that  a  dif- 
ferential i-^  an  inconceival)ly  small  quantity,  "less  than  one 
millionth  or  one  billionth'";  that  a  dill'erential  is  the  same 
thing  as  a  rate;  that  f/  is  a  rate  and  therefore  a  differen- 
tial, which  may  be  called  d.v :  that  in  this  ease  rf.r  =  .'32  ft. 
per  sec.  and  therefore  32  ft.  i<  an  inconceivably  small 
(|uantity:  and  many  other  curious  things,  after  which 
comes  the  awful  declaration  that  "the  student  may  not 
understand  at  first  the  theories  herein  treated  of." 

The  .style  of  the  book  is  wretched ;  a  mixture  of  crudity, 
uhich  the  author  mistakes  for  simplicity,  and  fustian, 
\viiich  he  mistakes  for  learning.  Ehotoric  in  general,  and 
grannnar  in  particular,  are  conspicuously  missing  in  his 
equipment,  and  this,  although  affording  something  more 
lor  the  educated  reader  to  laugh  at  and  therefore  enjoy, 
greatly  increases  the  difficulties  of  the  would-be  learner. 

Tjct  it  not  be  thought  that  I  have  devoted  too  much  at- 
tention and  s]iace  to  a  worthless  book.  lAjr  that  book  is 
typical  of  a  large  class  of  abominable  publications  that 
alfect  the  education  and  means  of  subsistence  of  perhaps 
hundreds  of  thousands  of  men.  They  possess  great  im- 
portance and  deserve  attention,  just  as  injurious  patent 
medicines  concocted  liy  quacks  possess  importance  and 
deserve  attention. 

To  write  a  good  textbook  of  any  kind  is  exceedingly 
difficult.  To  write  a  good  elementary  textbook  for  be- 
jiinners  is  so  difficult  that  the  number  of  such  books  we 
liave  can  perhaps  be  counted  on  the  fingers.  It  is  not  true 
that  if  a  man  knows  a  subject  he  is  competent  to  teach  it 
nr  to  write  on  it.  Especially  is  this  the  case  with  technical 
subjects ;  for  our  technical  men  are  as  a  rule  lacking  in 
that  general  culture  and  scliolarship  without  which  a  ])er- 
son,  however  well  he  may  know  his  specialty,  cannot  write 
well.  And  when  a  man  having  hut  a  smattering  of  the 
>ubject  and  no  general  education  attempts  so  arduous 
.md  so  delicate  a  task,  the  results  cannot  fail  to  he  dis- 
astrous— disastrous  literarilv,  scientifically  and  pedagogic- 
ally,  and  disastrous  likewise  mentally  and  financially  to 
buyers,  who  lose  at  the  same  time  their  money  and  their 
hope,  and   gain   nothing. 

.V  classified  "Li-st  of  Periodical  Publications  Relating 
to  -Municipal  Affairs."  compiled  by  Mabel  L.  Conat,  of 
tlie  Detroit  Public  Lilirary,  fills  10  jiages  of  "Special 
Libraries"  for  October,  published  by  the  .Special  Libraries 
Association.    Inilianapolis.    Tnd. 


A  large  industrial  map  of  Pittsburgh  and  viiinity  was 
'•ecently  completed  by  the  Pittsburgh  Development  Com- 
mission under  the  direction  of  (ieorge  H.  Lehman,  chief 
engineer  of  the  Flood  Commission  and  of  the  Lake  Erie  & 
( )hio  River  Ship  Canal.  The  map  is  Gx4  ft.,  is  printed  in 
foiar  colors  and  has  a  .scale  of  4  in.  per  mile.  It  is  based 
on  data  furnished  by  the  United  States  Geological  Survey, 


but  was  compiled  largely  by  original  fieldwork.  It  sIkjws 
not  only  all  streets,  parks,  roads,  railways  and  street- 
car lines,  hut  also  indicates  every  numufacturing  plant 
which  has  railway  connections. 


1        RKVSEWS  AHD   HOTI£S        J 
He^y?;-  lEdlatinoia  of  B5.eBatt''s  Boilers 

IIkVIEWKI)   liY    \V.   S.    FiXLAY,  Jji.'' 

STEA.M-BOILER  ECONOMY:  A  Treatise  on  the  Theory  Miid 
I'raotiec  of  Fuel  Economy  in  the  Operation  of  Strani 
Doilers — tiy  William  Kent.  MUthor  of  the  "iMeohanical 
Rnsineeis  Pocket- Hook."  .Second  edition,  revised  and 
enlarged.  .\ew  I'ork:  John  Wiley  &  Sons,  Inc.  London; 
(Miapman  &  Hall.  Ltd.  Cloth;  G.\S  in.;  pp.  .wli  +  717:  24  1 
illustrations.     $4.50,  net. 

In  prefacing  his  second  edition  of  "Steam-Boiler  Eco- 
nomy." William  Kent  has  briefly  summarized  certain 
particular  jioints  aloiiL;  which  marked  progress  has  been 
made  in  the  science  since  the  ]3ul)lication  of  the  first  edi- 
tion in  1901.  With  tlie.sc  imiirovements  as  ba.scs  of  dis- 
cussion, much  valuable  matter  lias  been  added  to  the 
work,  the  development  of  fourteen  years  furnishing  ample 
opportunities  for  revision. 

L'ndoubtedly,  .so  far  as  the  college  .student  is  concerned, 
much  will  have  been  accomplished  in  supplying  him  with 
the  essentials  of  that  generally  neglected  end  of  the  mo<l- 
ern  power  plant,  and  if  studied  with  .sufficient  care  and 
vigorously  applied  in  practical  ways,  the  book  should 
carry  the  student  into  professional  life  with  a  very  sat- 
isfactory foundation  in  this  department  of  his  work. 

For  the  engineer  in  practice  the  book  can  be  of  value 
only  in  so  far  as  it  may  supply  him  wit-,  a  source  of 
reference  for  everyday  application  to  design  or  opera- 
tion. With  this  as  the  controlling  idea,  the  following 
comments  are  submitted: 

Passing  over  a  general  but  necessary  introduction  cov- 
ering fundamentals,  there  has  been  given  a  fairly  com- 
prehensive analysis  of  tlie  subject  of  fuels  and  combustion, 
followed  by  op]K)rtunitics  for  application  in  tabulated 
data,  which  include  abstracts  of  reports  by  the  United 
States  Geological  Survey  and  the  Bureau  of  Mines.  This 
latter,  with  the  matter  upon  coal  fields  and  miscellaneous 
fuels,  is  naturally  of  value  for  general  information  and 
may  be  used  for  reference,  as  therein  have  lieen  col- 
lected and  reduced  to  a  practical  size  the  essentials  of 
unwieldy  reports. 

Proceeding  to  the  actual  study  of  the  working  unit  it- 
.self,  in  considering  the  grate  and  furnace,  much  matter 
that  was  contained  in  the  first  edition  pertaining  to  sys- 
tems and  methods  that  are  now  practically  ob.solete  has 
been  retained,  and  from  the  very  fact  that  so  much  space 
is  given  to  them,  an  impression  is  conveyed  that  exag- 
gerates their  importance.  Particular  reference  is  had  to 
fiat  grates  and  hand  fires,  whose  value  the  author  hiinsi'ir 
discounts  in  recording  in.sfances  of  their  replacement  by 
stokers  to  increase  efficiency  and  capacity.  Numerous 
examples  of  .stokers  and  fuel-oil  burners  have  been  de- 
tailed, as  also  types  of  furnaces,  the  design  of  the  latter 
being  generally  controlled  l)v  the  stoker  or  burner  in- 
stalled.' 

The  introduction  of  new  material  in  the  edition  on 
boiler  design  has  added  greatly  to  the  value  of  the  work. 
In   interpolating,   however,   much   of   this   has   had    the 

•Construction  Engineer.  Motive  Power  Department.  Tnter- 
borough   Rapid  Transit  Co..   600   W.   59th  St..   New   York   City. 
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effect  of  breakiuj;-  up  tlie  sequence  iiiid  making  unneces- 
sary repetitions.  Elements  of  boiler  design  have  been 
aililed  and  are  well  bandied  in  the  short  space  allotted. 

Appliances  conducive  to  economy  in  the  boiler  room 
are  also  briefly  summarized.  The  chapter  on  analysis  of 
boiler  troubles  has  been  practically  entirely  retained  from 
tiie  first  edition,  and  although  the  suiiject  matter  is  ele- 
mentary, still  in  the  amount  of  importance  given  to  grate 
surfaces,  flat  grates,  etc.,  much  of  it  is  really  out  of  date 
and  rejilete  with  troubles  not  now  generally  met  with. 

The  balance  of  the  book,  on  boiler  testing,  etc.,  is  prac- 
tically standard  and  includes  results  of  recent  research 
work  of  value  in  pointing  out  the  t3'pe  of  data  obtained 
and  the  methods  employed. 

As  a  whole,  the  new  edition,  with  intimate  acquaintance, 
will  hold  the  place  of  its  predecessor  as  a  source  of  ref- 
erence to  the  worker.  The  value  of  the  book  wo\dd  have 
been  greater  had  the  old  matter  been  completely  elim- 
inated or  revised  and  the  work  entirely  rebuilt  with  a 
view  to  maintaining  careful  sequence  in  analysis  and 
grouping.  Such  information  as  is  given  should  relate  only 
to  the  best  present  practice,  at  the  same  time  directing 
attention  to  the  trend  of  dovclo]imeiit  in  the  science. 

:*; 

HI.KMEXTS  OF  r.AII.ROAn  TRACK  AXD  CONSTRl'CTIOX — 
By  A\'iiiter  L.  Wilson,  IMotessor  of  Kaili'oad  Enyineering'. 
Lehigh  University.  Second  edition,  revised  and  enlarged. 
New  York:  John  Wiley  &  Sons,  Inc.  London:  Chapman 
&  Hall,  Ltd.  Cloth;  5x8  in.;  pp.  vi  +  396;  210  illustra- 
tions.    .$2.50  net. 

TRA.MWAY  TR.\CK  CONSTRUCTION  AND  MAINTENANCE — 
Uy  R.  BickerstafEe  Holt,  M.  I.  Mech.  E.,  Highways  and 
Permanent  Way  Engineer,  City  of  Leeds.  London:  Tram- 
way and  Railway  World  Offices.  New  York:  D.  Van 
Nostrand  Co.  Cloth;  6x10  in.;  pp.  xv  +  249;  150  illustra- 
tions.    10/6.     $4.50  net. 

The  book  by  Professor  Wilson  gives  a  comprehensive 
but  summarized  review  of  track  construction  and  main- 
tenance. In  this  way  a  great  number  of  subjects  are 
/lealt  with  briefly  and  generally,  e.xcept  that  the  matter 
relating  to  turnouts  goes  into  formulas  and  mathematical 
analyses.  With  such  summarized  treatment  there  are 
necessarily  many  omissions,  and  the  subjects  are  not 
always  covered  very  clearly. 

The  '^bridge"  rail  is  defined  as  a  rail  supported  on 
intermittent  supports.  In  point  of  fact  it  is  what  in  this 
country  is  more  commonly  called  the  U-rail.  The  name 
relates  to  its  form  of  section,  and  the  early  bridge  rails 
were  carried  on  continuous  stringers.  It  is  said  to  date 
back  to  18-1:4,  but  this  should  be  1834.  Under  "cresot- 
ing"  no  mention  is  made  of  the  full-cell  and  empty-cell 
systems  of  treatment.  The  location  of  gravity  yards  is 
said  to  depend  on  the  topography,  but  in  point  of  fact 
the  topography  is  more  often  made  to  suit  the  require- 
ments, and  the  largest  gravity  yard  in  existence  is  located 
in  flat  prairie  country. 

The  chapter  on  railroad  construction,  which  belongs 
logically  at  the  beginning  of  the  book  instead  of  at 
the  end,  deals  with  field  parties  and  their  work,  grades 
and  profiles,  cuts  and  fills,  trestles  and  culverts.  An 
extraordinary  feature  is  the  entire  omission  of  anything 
relating  to  curves,  either  in  railway  construction  or  track 
work,  e.xce]it  that  a  rule  is  given  for  widening  gage  on 
curves.  There  is  no  mention  of  the  wear  of  rails  on 
curves  and  the  compensation  of  grades  for  curvature. 
The  matter  on  organization  of  maintenance-of-way  forces 
is  not  very  clear.  It  seems  to  assume  that  the  organiza- 
tion is  the  same  on  all  roads,  and  the  distinction  between 


departmental  and  divisional  organization  is  not  explained. 
The  index  is  decidedly  weak. 

The  foregoing  iwints  are  mentioned  to  indicate  the 
limitations  of  the  book.  It  does  not  qualify  as  a  work 
of  reference;  but  the  author  states  that  the  aim  is  "to 
present  a  few  of  the  fundamental  principles  in  such  man- 
ner that  the  inexperienced  engineering  student  can  form 
a  general  idea  of  the  subject."  It  should  serve  this  purpose 
very  well,  though  it  would  seem  that  a  smaller  and 
c-heaper  book  would  suffice.  The  author  considers  that 
the  larger  books  on  the  subject  are  not  suitable  for 
classroom  work,  but  such  works  <^xe  used  in  this  way 
with  satisfactory  results.  However,  the  student  may 
gather  a  good  general  idea  of  railway  work,  and  a  little 
practical  experience  will  soon  extend  his  knowledge  and 
modify  ills  iin]n'essions  on  various  points. 


Tlie  book  on  "Tramway  Track'"  deals,  as  its  name  im- 
plies, with  foreign  (and  mainly  British)  practice.  The 
use  of  a  concrete,  base  is  almost  universal,  but  in  many 
cases  it  has  caused  trouble  because  of  insufficient  strength 
and  improper  construction.  Hand  mixing  only  is  re- 
ferred to,  and  this  method  is  probably  the  cause  of  much 
of  the  defective  concrete  mentioned.  It  seems  strange 
that  in  these  days  such  large  jobs  of  concreting  should 
be  handled  in  this  way. 

Track  is  siiown  with  and  without  cross-ties.  Grooved 
rails  only  are  considered,  including  the  Romapac  rail  with 
renewable  head.  Mention  is  made,  however,  of  a  T-rail 
and  guard-rail  construction  in  Amsterdam,  Holland, 
which  requires  four  rails  for  each  track.  A  curious 
feature  in  construction  is  that  rails  are  laid  n.sually  with 
the  base  1  to  2  in.  above  the  concrete,  the  space  being 
filled  with  stone  chips  (mixed  with  cement  or  pitch)  or 
with  longitudinal  planks.  There  is  danger  of  raising  the 
rails  while  tamping  this  loo.se  packing,  and  the  author 
ascribes  the  majority  of  track-maintenance  troubles  to 
defective  packing. 

Considerable  space  is  devoted  to  track-construction 
methods,  including  the  welding  of  joints.  The  manu- 
facture, wear  and  corrosion  of  rails  are  dealt  with,  but 
rail  corrugation  is  not  discussed,  although  machines  for 
grinding  corrugated  rails  are  described.  Curves,  turnouts 
and  special  work  are  treated  at  some  length.  The  paving 
materials  considered  are  ordinary  and  smooth-dressed 
granite  blocks  and  wood  blocks. 

An  interesting  feature  of  the  book  is  the  way  in  which 
the  author  points  out  the  weaknesses  and  defects  of  some 
of  the  devices  and  methods  described. 

From  a  mechanical  point  of  view  the  book  is  made 
unnecessarily  bulky  by  the  use  of  unusually  large  type, 
wide  margins  and  waste  spaces.  In  this  respect  it  com- 
pares unfavorably  with  Professor  Wilson's  book,  previous- 
ly mentioned.  The  latter  is  lighter  (little  more  than 
half  the  weight),  smaller  and  handier,  although  it 
contains  much  more  matter  and  is  jirinted  in  large,  clear 
type. 

MANUAL  OF  SURVEYING  FOR  FIELD  AND  OFFICE— By 
Raymond  E.  Davis,  C.  E..  Instructor  in  Civil  Engineering. 
LTniversitv  of  Illinois.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Leather;  4x7  in.;  pp.  xv-)-395;  54  text 
illustrations.      $2.50,    net. 

Like  many  similar  surveying  manuals  by  college  in- 
structors, this  one  is  designed  primarily  for  the  use  of 
college  students.  It  is  more  practical  than  some  others; 
among  points  eiii]iliasiziiig  this  are  considerable  informa- 


Xuvc'iiiiicr  IS.  im: 


KXCi  I  .V  K  K  IM  X(;     X  KWS 


981 


Hon  (111  the  precision  of  iiieasiirenicnts  ami  stiitenieiits  oi' 
the  I'li'ors  allowed  in  practice,  methods  of  checking,  some 
\cry  useful  tables  and  an  excellent  index.  In  fact,  it 
has  much  more  of  the  surveyor's  iicldhook  mai<e-np  than 
iif  the  lecture-form  notes  for  specific  elementary  prol)- 
lenis.  whicli  is  quite  characteristic  of  some  other  works 
iif  similai'  nature. 


certain  methods  or  details,  without  .stating  which  con- 
structions liave  heen  used  in  practice  and  which  have 
given  good  or  i)ad  results.  Tiie  i)ul)lisher  has  provided 
at  tlie  end  of  the  book  two  ruled  bhmk  pages  headed 
"Annota/cioni,"  perluips  anticipating  the  reader's  desire 
to  add  information  to  the  scant  amount  given  by  tlic 
antiior. 


l'i:vii:\VHn  iiv  ('.  IJ.  IiIciiakds* 

A  TEXTBcMiK  OP  ENOINEEKING  THERMODYN.VMU'S— By 
Charles  lOclward  Lucke,  Professor  of  Mechanical  Kngineer- 
ing,  Columbia  University,  and  .John  J.  Flather,  I'rofessor 
of  Alcchanical  Engineering',  University  of  Minnest)ta.  An 
Abridynient  of  "Engineering  Thermodynamics,"  by  Charles 
Edward  Lucke.  New  York:  McGraw-Hill  Book  Co., 
Inc.  Cloth.  6.x9  in.;  pp.  xxiv  4-  6SS;  1S9  illustrations. 
$5,   net. 

H.VNDBUOK  OF  THERMODYNAMICS  TABLES  AND  DIA- 
GRAM.S.  A  Selection  of  Tables  and  Diagrams  from 
"Engineering  Thermo.-lynamics,"  by  Charles  Edward 
Lucke.  Arranged  and  Amplified  by  John  J.  Flather. 
Cloth,  6x9  in.;  pp.  xvi  -|-  238;  82  charts.     $1.50,  net. 

These  two  books  are  made  up  from  Lucke's  "Engineer- 
ing Thermodynamics,"  reviewed  by  the  writer  in  Engi- 
neering News  for  Sept.  18,  1913.  Tlie  first  of  these  vol- 
umes contains  tlie  text  and  the  second  the  various  tables 
;ind  charts  from  the  original  book. 

While  the  textbook  is  styled  an  abridgment  of  the  earlier 
work  on  "Engineering  Thermodynamics,'"'  a  rather  careful 
c  tmiparison  of  the  two  volumes  fails  to  disclose  any  radical 
changes  in  tlie  subject-matter  presented.  In  some  of  the 
ibapters  the  original  text  has  been  slightly  abridged, 
but  the  omissions  are  unimportant  and  do  not  .seriou,sly 
impair  the  usefulness  of  the  book  for  general  reference 
or  for  use  in  the  classroom.  The  reduction  in  the  number 
of  jMges  in  the  new,  as  compared  with  the  older,  volume 
lias  resulted  largely  through  a  decrease  in  the  size  of  the 
lilts  used  and  a  more  compact  setting  of  the  numerous 
lormulas  presented. 

The  original  volume  is  divided  into  three  parts  con- 
t.iining  six  chapters.  The  new  volume  retains  the  three 
major  divisions,  but  the  number  of  chaiiters  is  increased 
lo  nineteen,  an  arrangement  which  will  doubtless  com- 
mend itself  to  the  teacher. 

The  handbook  of  tables  and  charts  will  be  a  valuable 
addition  to  the  reference  library  of  every  engineer,  whether 
lor  use  with  or  without  the  text,  for  it  contains  a  large 
amount  of  information  which  is  not  generally  accessible, 
together  with  many  graphical  charts  for  the  solution  of 
problems  in  engineering  involving  thermodynamics. 

TRATTATO  DI  COSTRUZIONI  ANTISLSMICHE.  Preceduto  da 
un  Corso  di  Sismologia — By  F.  Masciari-Genoese.  Milan, 
Italy;  Ulrico  Hoepli,  Editore  Libraio  Delia  Real  Casa. 
Paper;  7x10  in.;  pp.  xxviii  -|-  1,004;  900  text  figures.    24  Lire. 

Earthquake-proof  construction  is  already  of  wide  in- 
terest, and  is  bound  to  have  still  wider  spread.  However, 
\  cry  little  is  known  about  the  subject.  That  a  1,000-page 
treatise  under  the  title  "Earthquake-Proof  Structures" 
>hould  take  an  important  place  in  our  literature  would  be 
quite  natural  under  tliese  circum.xtances.  But  the  book 
under  review  is  a  complete  disappointment.  What  it 
contains  of  practical  interest  is  found  in  about  100  pages, 
in  the  second  half,  where  are  described  methods  of 
liuilding  walls,  foundations  and  a  few  other  structural 
elements  in  such  a  way  as  to  offer  greatest  resistance  to 
earthquake  destruction.  Even  this  treatment  is  of  little 
direct  value  because  of  its  ex  cathedra  presentation  of 


HE.\T1N(;  AND  VIO.NTILA'l'lNC  HUILl  )|.N'r;.S:  A  Manual  for 
Heating  ICn;;! iir.'rs  and  Architects— IJv  Rolla  C.  Carpenter, 
M.  Am.  ,Soc.  .\1.  10..  Professor  of  l.;xperiment;a  Engineering, 
Cornell  University.  Sixth  edition,  revised  and  rewritten. 
New  York:  .John  \Viley  &.  Sons,  Inc.  London:  Chapman 
.li  Hall,  Ltd.  Cloth;  Cx9  in.;  pp.  xiv  -|-  59S;  290  illustra- 
tions.    :f3.50,  net. 

Carpenter's  treatise  long  ago  won  a  position  as  a  leading 
manual  for  the  layout  and  installation  of  heating  and 
ventilating  systems,  but  the  "revision  and  enlargement" 
(which  in  the  book  trade  is  different  from  "revision  ami 
rewriting"'")  which  has  marked  each  of  the  previous  edi- 
tions has  not  and  obviously  could  not  have  kept  the  book 
thoroughly  modern  in  all  details  for  over  20  yr.  The 
present  extensive  rewriting  and  rearrangement  gives  the 
text  a  new  lease  of  life  and  very  largely  restores  it  to 
its  old  usefulness. 

That  does  not  mean  that  the  revision  has  been  thorough- 
going all  through,  for  a  careful  reading  of  tl;e  book  and 
comparisons  with  earlier  editions  show  many  lapses  in 
the  sections  of  minor  importance  to  designers.  For  in- 
stance, the  chapter  on  electrical  heating  remains  largelv 
as  it  was  in  1902,  l)oth  as  to  cited  facts  and  data.  Now 
at  least  .some  mention  of  the  significant  installations  made 
in  ret'cnt  years  in  some  Western  irrigation  power  districts 
would  be  worth  while.  The  most  amusing  failure  to 
modernize  the  text  is  on  page  241,  where  statistics  on 
l)oiler  explosions  iip  to  1893  are  tabulated.  In  view  of 
the  painstaking  studies  of  insurance  companies  and  power 
journals,  this  is  inexcusable.  There  are  numerous  other 
failures  to  bring  the  book  up  to  date,  but  fortunately  they 
relate  to  comparatively  minor  points  so  far  as  detail  de- 
sign is  concerned. 

There  has  been  considerable  condensation  of  various 
sections  in  order  to  provide  space  for  new  material.  As 
a  result  the  book  is  about  the  same  size  as  the  more  recent 
reprints,  thou.sh  twice  as  large  as  the  earlier  edition.  A 
very  extensive  rearrangement  is  seen.  Some  topics  are 
grouped  by  complete  systems  instead  of  common  parts. 
For  instance,  there  are  chapters  on  the  design  of  gravity- 
steam,  pumped-return  and  hot-water  systems,  containing 
what  was  before  scattered  under  piping  and  design.  This 
leaves  the  cha])tcrs  on  pipes  and  fittings,  radiators  and 
boilers  largely  descriptive.  Revision  in  a  reverse  direction 
is  seen  where  the  subjects  coming  under  flow  of  fluids 
are  now  bunched  instead  of  being  discussed  separately 
in  sections  on  water,  steam  and  air. 

The  book  starts  out  with  a  discussion  of  the  nature 
and  properties  of  heat,  principles  of  ventilation  and  the 
amount  of  heat  required  for  comfort.  The  heat  given 
off  by  radiating  surfaces  and  the  flow  of  fluids  are  the 
subjects  of  intermediate  cha])ters  before  the  descriptions 
of  apparatus  are  presented.  The  latter  include  the  chapters 
on  pipe  and  fittings,  radiators,  boilers,  fittings  and  ap- 
pliances, etc.  After  this  are  given  the  general  layout  and 
the  detailed  proportioning  of  parts  for  various  steam- 
lieating  systems.  A  section  on  mechanical  ventilators  is 
loofically   introduced  l-iefore   hot-blast   work  is  taken  up. 
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Tliu  latter  part  of  the  book  deals  with  electric-  lieatuij;, 
automatic  temperature  regulators  and  the  special  problems 
of  schoolhou.ses,  shops  and  greenhouses.  Appended  to  all 
tliis  are  contract  and  sjiecilication  suggestions,  state  laws 
on  heating  and  ventilating  and  air  conditioning.  There 
is  a  bibliography  extending  from  1815  to  189,5.  An 
attempt  has  been  made  to  bring  the  latter  up  to  date  by 
ap|)ending  eight  titles  I'rom  1902  to  191.5.  There  are 
tables  of  standard  weights  and  measures,  ])ressure  con- 
version, properties  of  gases,  mathematical  quantities 
(mensuration),  logarithms,  strength  of  nuiterials,  proiicr- 
ties  of  air,  relative  liumidities.  ])n))X'rties  of  saturated 
steam,  calorific  value  oL'  f\u'ls,  etc. 


Farm  Drainage;  the  Preparation  of  Fertilizer  I'i'uin  Mu- 
nici])al  Waste.  The  author  of  the  last-named  article  sees 
little  hope  of  recovering  fertilizing  material  from  sewage 
and  urges  the  adoption  of  garbage-reduction  processes  in- 
stead of  incineration,  in  order  that  the  valuable  material 
contained  in  the  garbage  may  not  be  entirely  lost. 


liEVlEWEU  liY    CllAllLES   AV.    I?EJN  IIAKDT* 

MECH.\XICAL  DRAWING  FOR  COLLKGES  AXI)  UNIVKR- 
SITIK.S— Bv  James  D.  riiiUips.  I'rcifessor  of  Inawlns'  and 
Dean  of  the  CoUeRc  of  KnKin.LiinR.  and  Herbert  D.  oith. 
Instructor  in  DrawiiiK  in  the  University  of  \\  isconsin. 
ChicaRO  and  New  York:  Scott.  Foresman  &  Co.  Cloth; 
Gx9   in.;   pp.   283;    295   iUustrations.      $1.75   net. 

This  vohime  i.s  for  use  in  nniversity  classes  and  is 
complete  in  itself.  It  cannot  be  said  that  the  authors  have 
slighted  their  subjects  in  any  particular,  as  in  some  in- 
stances it  appears  that  self-evident  details  of  instruction 
have  been  presented  at  too  great  length.  However,  the 
book  as  a  whole  is  Avell  arranged  and  illustrated. 

The  illustrations  present  a  pleasing  departure  from  the 
])revalent  style  of  "wax-engravings."  They  are  directly 
reproduced  in  facsimile  from  well-executed  originals. 
(Juite  a  number  of  freehand  sketches  illustrate  certain  po- 
sitions of  the  hands  and  princijjles  involved.  A  mild  pro- 
test might  perhaps  be  made  against  the  excessive  finish 
and  shading  represented  in  Figs.  1.58  and  1(51. 

The  chapter  on  "Lettering"  illustrates  in  considerable 
detail  on  about  50  separate  practice  plates  the  principles 
nf  the  upright  and  inclined  one-stroke  style  of  (Jothic 
lettering  which  for  the  past  30  years  has  almost  universally 
been  adopted. 

A  uniquely  arranged  Table  of  Contents,  or  "Outline," 
is  one  of  the  features  of  the  volume.  The  book  is  ably 
written,  with  subjects  attractively  presented,  and  the  gen- 
iral  make-up  is  a  model  of  neatness. 

MASONRY  AS  APPLIED  TO  CIVIL  ENGINEERING:  Being  a 
Practical  Treatise  on  the  Design  and  Construction  of 
Engineering  Works  in  St  ne  and  Heavy  Concrete — Adapt- 
ed for  the  Use  of  Students  and  Those  Engaged  in  the 
Practice  of  the  Profession  by  F.  Noel  Taylor,  author  of 
"A  Manual  of  Civil-Engineering  Practice."  New  York: 
D.  Van  Nostrand  Co.  Cloth;  6x9  in.;  pp.  xi  -|-  230;  212 
illustrations. 

In  brief  and  fairly  clear  terms  this  book  gi\es  the 
details  of  the  British  practice  in  masonry  construction. 
It  is  local  in  its  application  and  can  lienefit  an  American 
engineer  only  in  .so  far  as  it  may  .show  him  some  new 
way  of  performing  a  fairly  familiar  act.  The  wonder 
is  that  the  practices  in  the  two  countries,  which  at  one 
time  must  have  been  precisely  alike,  should  ha\c  grown 
.so  far  apart. 

YEARBOOK    OF   THE   UNITED    STATES    DEPAKT.MENT    OF 
AGRICULTURE,  1914.     Washington,  D.  C.     Cloth;   6x9  in.; 
pp.  Tl.'i;   illustrated. 
Among  the  articles  of  interest  to  engineers  in  this  well- 

];nown  annual  publication  are  the  following :    Clean  AVatef 

and  How  to  Get  It  on  the  Farm:  Ketail  Public  Markets; 

State  Management  of  Public  Roads;   The   Kconomv  of 


•Rcinhardt-Wlnters-Cahill       Co.,       technical       illustrators, 
Time.«    I'.ullding.    New    Y'ork    City. 


ce 

i'REVENTINiJ  LOSSES  I.\  FArTiiIIY  POWER  PLANTS — By 
IJavid  Moffat  Myers.  .\.  w  V..r  I.  The  Engineering  Maga- 
zine Co.  (Work.s  Mana^;.  ni.  nl  Library.)  Cloth;  5xS  in.; 
pp.  .xvi    -i-    .'>60;   6S   illustrations.      $3. 

.Mr.  ilyers  discusses  niodern  power-plant  practice,  par- 
ticularly for  owners  and  managers  of  industrial  works. 
This  has  nece.ssitated  a  .somewhat  dilute  treatment  of 
matters  which  mechanical  engineers  are  apt  to  review  vei  y 
concisely.  It  also  results  in  emphasis  on  the  accuracy 
with  which  today  we  may  study  energy  phenomena. 

After  introductory  remarks,  the  thermal  losses  in  a 
boiler  and  engine  plant  are  shown  by  a  typical  steam- 
balance  sheet.  This,  with  a  pictorial  diagram,  gives  an 
illustration  of  the  cycle  through  which  steam  passes  in 
a  factory  plant. 

,  The  ne.xt  large  ste}),  and  the  one  which  leads  to  tlu' 
real  purpose  of  the  book,  is  the  presentation  of  a  general 
plan  for  investigating  the  economy  of  a  factory  power 
system.  This  gives  a  list  of  the  important  items  of 
information  which  will  be  disclosed  by  tests  on  the  boiler 
plant,  steam  piping,  engines  and  heating  system.  Four 
succeeding  chapters  take  up  in  detail  the  path  of  an 
engineer-investigator  in  each  of  the.se  divisions  of  a  plant. 
Naturally,  no  attempt  has  been  made  to  teach  the  plant 
(^wner  to  be  his  own  expert — the  aim  .seems  to  be  rathci 
to  inform  him  as  to  what  he  may  expect  to  have  shown 
him,  to  a  greater  or  less  degree,  by  a  properly  qualified 
man. 

One  of  the  most  important  chapters  in  the  whole  book 
is  entitled  '•The  Human  Fai-tor."  Here  are  disclosed 
the  \asl  amount  of  fuel  which  can  be  wasted  by  improper 
firing  of  the  boilers  and  the  great  advantages  and 
economy  that  result  through  cutting  down  the  working 
hours  to  a  reasonable  time,  ventilating  the  boiler  rooms, 
making  the  wages  depend  in  part  on  eliminating  waste 
of  fuel,  and  from  educating  the  men  in  regard  to  the 
economies  which  are  possible.  This  chapter  also  has 
appended  to  it  a  plea  for  greater  attention  to  safety 
in  the  engine  and  boiler  rooms.  Some  of  the  more 
important  safety  devices  and  methods  which  have  been 
installed  are  noted. 

The  following  chapter  describes  systems  installed  by 
the  author  for  inci'easing  the  efficiency  of  boiler  plants, 
for  finding  what  the  cificiency  actually  is  and  for  rewai'il- 
iug  the  employees.  The  rest  of  the  book  consists  in  what 
are  virtually  a  series  of  a]>])endices  on  subjects  of  interest 
to  the  works  owner.  First  of  the.se  is  a  discussion  of 
boiler  tests  as  made  by  engineers  today.  The  second  takes 
up  combustion  reactions  and  losses. .  A  third  one  presents 
the  so-called  ".surface  combustion"  developed  by  Proless(ir 
Bono  in  England  and  Professor  Liicke  in  this  country. 
in\iilving  Hameless  combustion  of  gaseous  fuels  ami  bigh- 
ctliciency  high-capacity  absorption  apparatus.  .\  slicirl 
chapter  on  natural  gas  tells  what  results  may  he  exi)cctid 
with  its  u.se  in  different  kinds  of  plants.  One  of  the  most 
interesting  sections  of  the  book  is  that  on  waste  fuels — 
showing  what  has  been  accomplished  in  utilizing  wood 
waste,  tan  hark,  sugar-cane  refuse,  anthracite  culm,  etc. 
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A  few  pages  give  (li.'scri])tioiis  dT  sucli  new  types  ol'  prime 
movers  as  the  "Locomobile,"  the  ■■lJiiaih)w"  engine,  and 
the  Diesel  motor.  At  the  end  of  the  i)ook  a  eonple  of 
reports,  made  by  the  autlior  to  power-phmt  owners,  on 
the  improvement  of  their  systems  are  ri'iirinted  as  showing 
tiie  ty|iical   form  and  substance  of  such  iincstigations. 

CoEaqjtmesG  of  Yellllo'w  W<b^<b'^  ©.ft 

S.VNIT.VTION  I.\  I'AXA.MA — V,\  WiUiuiu  Ciawl'urtl  (iol■^;u^5. 
Chief  Sunituiv  Olliiti-,  Panama  Canal;  .SiHKiun  liencral. 
I'.  S,  A.;  Major  Ueneral,  U.  S.  A.  New  York  and  T.ondon: 
1>.  .\ppleton  &  Co.  Cloth;  5xS  in.;  pp.  298;  illustrated. 
$2.   net. 

The  first  lialf  of  this  interesting  and  inspiring  hook  is 
devoted  almost  wholly  to  yellow  fever  and  its  conquest, 
witii  ])articular  reference  to  e.xperinients  and  practices 
at  Havana.  The  second  half  deals  chiefly  with  the  conquest 
of  yellow  fever  at  Panaina.  There  is  also  .something  ahout 
the  suppression  of  malaria  at  Havana,  more  about  the 
control  of  that  disease  at  Panama,  and  all  through  the 
volume  the  mosquitos — stegomyia  and  anopheles — that 
spread  yellow  fever  and  malaria  receive  due  attention. 
In  the  half  of  the  vohime  dealing  with  Panama  there  are 
chapters  on  measures  against  plague,  leprosy,  the  hospi- 
tals, a  .-janitarium,  the  quarantine  system  and  the  sanitary 
department,  all  under  the  direction  of  the  author. 

As  may  be  inferred  from  the  foregoing  remarks,  the 
volume  is  first  and  chiefly  a  popular  account  of  the  di.s- 
covery  of  the  causes  of  yellow  fever  and  of  the  utilization 
of  that  discovery  by  Colonel  Gorgas  to  rid  Havana  and 
Panama  of  the  disease.  The  title  is  very  misleading,  both 
Itecause  so  much  of  the  hook  has  nothing  to  do  with 
Panama  and  hecause  only  a  part  of  the  sanitary  work 
at  Panama  is  more  than  harely  mentioned.  The  style 
is  rambling — interestingly  so ;  there  is  considerable  hut  uo 
tiresome  repetition,  and  those  who  wish  details  of  how 
Colonel  Gorgas  accomplished  such  marvels  in  Cuba  and 
on  the  Isthmus  must  pick  them  up  here  and  there  as  they 
lie  .scattered  through  the  narrati\e.  Nevertheless,  the 
book  is  one  to  lie  thankful  for.  It  doubtless  fulfills  the 
exact  object  of  the  author  and  will  be  read  by  and  in- 
spire hundreds  of  i^eople  that  would  give  scant  or  no  at- 
tention to  a  more  scientific  account  of  what  Colonel 
Gorgas  and  others  did  to  make  the  constniction  of  tlic 
Canal  ]K)ssihle  without  the  needless  sacrifice  of  a  hundred 
tliousand  or  moic  lives. 

Re-^nsedl  E-dlnftnoia  of  HtuiMe 

-HUTTE";  DES  IXUEXIEUK.S  TASCHENBUCH— H.iausy i-se- 
ben  vom  Akademischen  Verein  Hiitte,  E.  V.  22nd  edition. 
(In  Three  Volumes.)  Berlin:  Wilhelm  Ernst  &  Sohn. 
5xS  in.:  pp.  1.0S4,  1.077  and  1.109;  4,700  Illustrations. 
Linen,   IS  Marks:  leather,   21  Marks. 

Further  improvement  in  many  details,  but  no  change 
in  subdivision  or  treatment,  marks  the  tweuty-.second 
edition  of  this  widely  used  engineers'  handbook.  Follow- 
ing only  four  years  after  the  iDrevious  edition,  which  rep- 
resented e.xtensive  change,  it  is  the  more  notable  for  be- 
ing issued  in  the  midst  of  war — the  date  of  completed 
revision  is  April,  1915. 

Among  the  revised  or  rewritten  sections  are  those  on 
measuring  instruments  used  in  testing,  materials  of  con- 
struction, steam  turbines,  pumps,  blowers,  shipbuilding, 
foundations,  reinforced  concrete,  railways  and  bridges. 
The  new  edition  is  thus  considerably  more  than  a  mere 
reissue.    With  the  changes  goes  an  increase  in  number  of 


jiages.  Eacli  of  the  three  volumes  now  is  as  bulky  as 
the  single  volume  which  10  or  a  dozen  years  ago  formed 
the  entire  handbook. 

Continuing  the  innovation  made  in  flu:  bist  edition. 
Vol.  Ill  is  so  planned  as  to  co\er  all  subjects  of  civil-engi- 
neering practice.  It  is  thus  adajited  for  se])arate  use. 
The  revision  concerned  itself  jiarticularly  wiib  this 
\()luiiie. 

% 

SUtifldls^  of  Otr®  Dressiimff 
lvi;viE\vi:u  jiv  !•'.  W.  Tkai'haok.v* 

THE  THEORY  AND  I'RACTICE  OK  OltE  DRESSING— By 
iOduurd  .S.  Wiard.  S.  B.,  Member,  Mln.  and  Met.  Sec.  of 
America.  l<"irst  Edition.  New  York  and  London:  McGraw- 
Hill  Book  Co,  Inc.  Cloth;  6.x9  in.;  pp.  426;  254  text  Illus- 
trations.    $4,  net. 

Mr.  Wiard  has  niiide  an  iniporlanf  contribution  to 
metallurgy — a  field  not  very  well  covered  by  existing 
books.  Dr.  Eichard's  classic  standing  almo.st  alone. 

Using  his  extensive  practice  as  a  basis,  Mr.  Wiard  has 
brought  together  an  extremely  valuable  mass  of  material. 
This  he  has  made  the  subject  of  analytical  study  and  the 
conclusions  reached  have  wide  bearing  on  current  practice. 
The  theoretical  considerations  are  well  handled  and  the 
]necautions  suggested  to  operators,  with  accompanying 
Milvice,  will  well  repay  careful  reading.  The  book  has  a 
])leasing  make-up  and  is  comparatively  free  from  tyjio- 
graphical  errors. 


COMP.A..SS  .STRVEVING  AND  THE  .SIMPLIFIED  CALCULA- 
TU)N  OP  FARM  ARE.V.S— Ky  Charles  Mitchell  Thomas, 
Civil  Engineer  and  Sinveyor.  Wytheville,  Va.:  The 
.\uthor.     Cloth;  6x8  in.;  pp.  vi   -|-   92;  charts.     $2. 

The  author  has  set  himself  an  almost  impossible  task. 
As  he  describes  it :  "If  you  own  a  farm  or  if  you  are 
thinking  of  buying  one,  it  will  be  a  great  source  of  satis- 
faction to  you  if  you  know  how  to  calculate  its  area,  so 
that  you  will  not  have  to  take  another's  word  for  it." 
He  attempts  to  teach  the  real-estate  agent  and  the  farmer 
the  familiar  double-meridian-distance  method  of  comput- 
ing an  area  from  a  metes-and-bounds  decription.  This 
is  a  large  order.  He  makes  it  more  formidable  by  teach- 
ing also  the  princi]ilcs  and  ]U'actice  of  compass  surveying, 
with  auxiliary  remarks  on  magnetic  declination  and  on 
adverse  possession. 

The  most  striking  features  of  the  text  are  the  language 
and  style  employed.  They  re])resent  the  author's  effort 
to  fit  his  words  and  argument  to  the  intelligence  of  his 
reader.  Unu.-;ual  similes  and  methods  of  explaining  dif- 
ficult conceptions  abound,  and  so  also  docs  a  rich  Vir- 
ginian vocabulary  not  lacking  in  charm. 

Engineering  News  confesses  itself  unable  to  judge 
whether  the  book  will  succeed  in  instructing  the  farmer ; 
and,  what  is  more,  it  does  not  believe  in  making  every 
man  his  own  surveyor  or  engineer.  But  the  book  recom- 
mends itself  unreservedly  to  every  college  teacher  of  sur- 
veying as  a  hel])ful  and  suggestive  contribution  to  the 
art  of  teaching  the  subject  to  unprepared  minds.  Beyond 
this,  there  is  sound'  sense  in  a  remark  contained  in  an 
advertising  circular  that  reached  us  with  the  book :  "If 
you  happen  not  to  he  interested,  give  your  boy  or  girl  a 
chance;  perhaps  they  can  catch  on  to  the  calculation  even 
quicker  than  you." 
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A  titatemeiit  on  ])age  26  may  ])rove  somewhat  luislead- 
iiig.  The  author  says:  '"Wheu  there  is  no  I'eiU'C  on  the 
line  to  be  surveyed,  and  one  corner  can't  be  seen  from 
another,  a  deed  .giving  metes  and  bounds  of  the  tract  is 
lequired."  Tills  statement  may  be  considered  in  several 
different  ways:  but  in  any  event  the  reader  should  be 
acquainted  more  fully  with  the  fact  that  a  deed  of  the 
kind  described  may  bo  useful  even  when  one  corner  can 
be  seen  from  another. 

POWER  HEATING  AND  VENTIL.VTIOX:  A  Treatise  for 
Desiqniiis'  -md  Constructing;  Engineers,  Architects  and 
.Students.  (In  Throe  Parts.  Each  Complete  in  Itself) — By 
Charles  L.  Hubbard.  Consulting  Ensineer.  Part  HI.  Com- 
bined Power  and  Heating  Plants.  New  York  and  London: 
McGraw-Hill  P.ook  Co.,  Inc.  Cloth;  6x9  in.;  pp.  x  +  408; 
220   illustrations.      $3,  net. 

The  third  vohime  of  the  new  edition  of  Hulibard's 
"Power,  Heating  and  Ventilation'"  .series  is  now  in  hand, 
completing  the  set.  The  high  standards  of  the  previous 
vohnnes  are  maintained — even  e.xceeded.  As  already 
noted  (Feb,  11,  191.3)  the  preceding  volumes  cover  ele- 
mentary heat  phenomena,  use  of  fuels,  design  and  con- 
.struction  of  boilers,  furnaces,  engines,  etc,  elementary 
theory  of  heating  systems,  design  of  heating  equipment 
and  estimates  for  heat  losses  from  structures. 

A  large  part  of  the  present  text  is  abso  given  to  boilers, 
engines,  turbines,  auxiliaries,  piping,  etc,  and  at  first 
examination  it  might  be  thought  to  go  back  over  the 
ground  of  the  first  two  volumes.  Careful  comparison, 
however,  shows  that  it  deals  with  the  proper  .selection 
and  installation  of  such  machinery  rather  than  the  de- 
sign and  con.struction  of  the  individual  pieces  themselves, 
as  is  done  in  the  earlier  volumes.  This  book  therefore 
supplements  rather  than  duplicates  its  fellows.  The  ar- 
rangement follows  a  logical  sequence  of  plant  design,  and 
indeed  is  a  guide  manual  of  combined  power-  and  heating- 
plant  design  for  special  buildings. 

Some  of  the  minor  shortcomings  of  tlie  earlier  volumes 
noted  have  been  corrected  in  this  text.  Style  has  been 
kept  clear,  and  the  statements  and  data  are  definite. 
Little  more  could  be  asked.  This  volume,  involving  a 
departure  from  the  scope  of  the  original  Hubbard  treat- 
ise, is  to  be  considered  a  first  edition,  and  it  is  so  marked. 

The  book  starts  out  by  describing  the  heating  and  ven- 
tilating schemes  found  in  office  buildings,  theaters,  banks, 
department  stores,  courthouses  and  other  public  buildings, 
hotels,  hospitals,  shops  and  mills.  Practice  is  described 
concisely  over  a  great  range  of  structures.  The  author 
in  his  previous  volumes  has  shown  his  ability  to  make 
original  constructive  suggestions  for  the  improvement  of 
inherited  practice,  and  it  is  to  be  regretted  that  he  did 
not  turn  his  attention  to  that  end  upon  some  fields  where 
complaint  is  rife.  The  opportunity  exists  notably  in 
theater  ventilation,  where  it  is  common  to  supply  air 
under  the  chairs  and  to  draw  it  out  overhead,  the  street 
dust  and  smell  in  mediately  contaminating  the  fresh 
supply. 

There  are  chai)ters  on  steam  and  hot-water  heating  and 
hot-blast  heating  and  ventilating.  This  part  of  the  book 
gives  a  notable  collection  of  data  on  practice.  So  far, 
as  will  be  realized  from  these  remarks,  the  te.\t  is  de- 
voted to  special  heating  and  ventilating.  Nearly  40%  of 
the  volume  is  thus  ])assed  through  before  combined  heat- 
ing and  power  plants  are  arrived  at.  In  the  rest  of  the 
book  practice  in  central-station  steam-  and  hot-water  dis- 


tributing systems  is  described.  The  combined  power 
and  heating  requirements  of  the  special  buildings  already 
enumerated  are  reviewed  and  summarized  in  tabular  form. 


PRACTICAL  TRACK  WURK — By  Kenneth  L.  Van  Auken. 
Chicago,  111.:  Railway  Educational  Press,  14  East  Jackson 
Boulevard.     Cloth;  5xS  in.;  pp.  216;  illustrated.     $1.50. 

Track  work  and  the  tool  equipment  required  are  dealt 
with  here,  but  the  book  does  not  cover  the  design  of  track 
materiaror  the  woi'k  of  maintenance-of-way.  It  begins 
M'ith  organization/  and  e(iiiipmcnt  of  the  section  forces, 
and  then  takes  up  tracklaying,  doulde-tracking  and  relay- 
ing track.  Curves,  switch  work,  surfacing  and  general 
work  on  the  track  complete  this  portion  of  the  book,  cover- 
ing loO  pages.  The  balance  includes  tables  of  useful 
information  and  a  JlC-page  glossary  of  track  terms.  The 
book  is  written  for  the  section  foreman  and  sectionman. 
It  will  be  useful  also  to  the  young  engineer  commencing 
his  practical  experience  in  the  track  department,  although 
he  will  need  other  books  to  inform  him  as  to  the  engineer- 
ing features  of  track  and  maintenance-of-\vav. 


AMERICAN  SCHOOL  IJUILDING  STANDARDS — By  Waibur  T. 
Mills.  Architect.  Columbus.  Ohio;  Franklin  Educational 
Publishing  Co.  Second  edition.  Flexible  leather;  5x8  in.; 
pp.  616;  illustrated.     ?5. 

This  is  largely  a  compilation  from  various  sources 
'"modified  by  conclusions  as  experience  and  the  most 
recent  authorities  approve."  There  is  an  introductory 
chapter  on  selecting  an  architect  for  public-school 
design,  which  contains  information  on  architectural 
competitions  and  how  they  should  be  carried  out,  (Ither 
chapters  present  the  general  character  of  the  building, 
lost  of  school  buildings,  ventilation,  and  a  valuable 
collection  of  laws  in  the  various  states  governing  plan, 
construction,  fire  protection,  sanitation  and  furnishings 
of  public-school  buildings.  About  half  the  book  is  a 
collection  of  typic-al  floor  plans  and  halftone  engravings 
of  recent  school  architecture. 

The  latest  engineering  society  to  establish  a  monthly 
publication  is  the  Civil  Engineers'  Society  of  St.  Paul, 
which  issued  the  Bulletin  for  the  first  time  in  Xovember. 
P.  H,  Sackett  is  editor  pro  tern. 

An  extended  study  of  "Rain  fall  in  Xew  Elngland," 
including  a  large  collection  of  statistics  of  rainfall  for 
places  in  New  England  and  southeastern  New  York, 
fills  202  pages  of  the  Journal  of  the  New  England  Water 
Works  Association  for  September,  191.3.  (Tremont 
Temple,  Boston,  ilass.,  $1  a  nimiber.) 

Si 

A  valuation  of  the  property  of  the  Queens  County 
Water  Co,  (Borough  of  Queens)  for  the  purpose  of 
adjusting  water  rates  is  the  subject  of  an  interesting 
report  of  177  jiages  made  by  Delos  F,  Wilcox,  Deputy 
Commissioner  of  the  Department  of  Water-Supply,  (ias 
and  I'^lectricity,  New  York  City. 

One  of  the  most  interesting  connnenial  |>aniphlet> 
issued  in  recent  months  is  Bulletin  l:!E  of  tlie  engineer- 
ing department  of  the  National  Lamp  Works  ((Jeneral 
Electric  Co.),  ".Multiple  Mazda  Lamps."  The  present 
types  of  tuugsteu-filameut  lamps  for  105-  to  125-  and  320- 
to  250-volt  circuits  are  described.     The  notes  on  operat- 
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iiii,'  charartorisTlcs.  rciloi'  (lUiilirv,  li'iiiiK'ratiiri's,  cnicit'ii- 
ries,  use,  oti'.,  will  l)o  rmiinl  intcllijiiblo  Id  any  oiifjinwr. 
Now  gas-filU'd  Ivpos  arc  liricily  prcsontiMl. 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listert  in  these  columns  is  K'ven  in  each  entry.  If 
tile  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
tlic  editor,  the  price  is  stated  in  each  entry.  Wliere  no  price 
is  given  it  does  not  necessarily  follow  th.-it  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  '  ot  all,  of  the 
pamphlets,  however,  can  be  secured  \vitlTt>ut  cOi.L,  at  least  by 
inclosing:  postage.  Persons  who  are  in  doubt  us  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  autlior  or  other  person  indicated   in   the  notice.] 

.Vr.RICULTURAL  DRAWING  AND  THIO  Dl'^SIGN  OF  FARM 
STRUCTURES — By  Thomas  K.  French  Professor  of  Fii- 
sineering  Drawing,  and  Frederick  W.  Ives,  Assistant 
Professor  of  AKricultural  Ens:ineerinK.  in  the  Ohio  Stat'' 
University.  New  York:  McGraw-Hill  Book  Co.,  Inc. 
Cloth;  Sxll  in.;  pp.  viii  +  1:10;  182  illustrations.     $1.25  net. 

AIR  BRAKES:  References  to  Books  and  Magazine  Articles — 
Pittsburgh,  Penn.:  Carnegie  Library.  [Reprinted  from 
the  Monthly  Bulletin,   July,   1915.]      Paper;   6x9  in.;  pp.   55. 

.V.MFRIC.VN  INSTITUTE  OF  CHEMICAL  ENGINEERS— Trans- 
actions, Vol.  VII.  New  York:  D.  Van  Nostrand  Co.  Cloth; 
tix9   in.;   pp.    3U>;   illustrated.      ?.S   net. 

ECONOMIC  CYCLES:  THEIR  LAW  AND  CAUSE— By  Henry 
Ludwell  Moore,  Professor  of  Political  Economy  in  Colum- 
bia University.  New  York:  The  Macmillan  Co.  Cloth; 
6x9   in.;  pp.   viii  -|-  149:   27   illustrations.      $2. 

THE  ELASTICITY  AND  RESISTANCE  OF  THE  MATERIALS 
OF  ENGINEEKIXC — By  William  H.  P.urr.  M.  Am.  Soc. 
C.  E.,  Professor  of  Civil  Engineering  in  Columbia  Univer- 
sity. Seventh  edition,  thoroughly  revised.  Cloth;  6x9  in.; 
pp.  xix  -I-  92)i:  illustrated.      $5.50  net. 

ELEMENTS  OF  HIGHWAY  ENGINEERING — By  Arthur  H. 
Blanchard.  M.  Am.  Soc.  C.  E.,  Professor  in  charge  of  the 
Graduate  Covirse  in  Higliway  Engineering  in  Columbia 
University.  New  York:  John  Wiley  &  Sons,  Inc.  Cloth; 
6x9    in.;   pp.   xii   +   514;    202   illustrations.      $2.50   net. 

THE  ELEMENTS  OF  MECHANICS  OF  MATERIALS:  A  Text 
for  Students  in  Engineering  Courses — By  C.  E.  Houghton, 
Associate  Professor  of  Mechanical  Engineering  in  New 
York  University.  Second  edition,  revised  and  enlarged. 
New  York;  D.  Van  Nostrand  Co.  Cloth;  6x9  in.;  pp. 
viii  -(-  216;  illustrated.     $2  net. 

IJNGINEERING  GEOLOGY — By  Heinrich  Ries,  Professor  of 
Economic  Geology  in  Cornell  University,  and  Thomas  L. 
Watson,  Professor  of  Economic  Geology  in  the  University 
of  Virginia  and  State  Geologist  of  Virginia.  Second  edi- 
tion, enlarged.  New  York:  John  Wiley  &  Sons,  Inc. 
Cloth;  6x9  in.;  pp.  xxvii  +  722;  249  text  illustrations  and 
104  plates.      $4  not. 

THE  EXPERIENCE  GRADING  AND  RATING  SCHEDULE. 
Designed  to  Be  a  United  States  Standard  for  Measuring 
Fire-insurance  Costs  Based  Upon  Combined  Experience 
Averages — By  E.  G.  Richards.  To  which  is  added  by  per- 
mission the  "Standard  Classification  of  Occupancy  Haz- 
ards and  Loss  Report  Form"  of  the  National  Board  of 
Fire  Underwriters.  New  York  (76  William  St.):  The 
Board.     Cloth:    6x9   in.:   pp.    104. 

GENERAL  SPECIFICATIONS  FOR  CONCRETE  WORK  as 
Applied  to  Building  Construction — By  Wilbur  J.  Watson, 
M.  Am.  Soc.  C.  E.  Second  edition.  New  York:  McGraw- 
Hill  Boole  Co.,  Inc.  Paper;  Sxll  in.;  pp.  56;  illustrated. 
$1  net. 

GUIDE  TO  THE  REPORTS,  EVIDENCE  AND  APPENDICES 
OF  THE  ROYAL  COMMISSION  ON  SEWAGE  DISPOS-A-L 
(of  England) — By  G.  Bertram  Kershaw,  AI.  Am.  Soc.  C.  E., 
Engineer  to  tlie  (.Commission.  New  York:  D.  Van  Nostrand 
Co.  Cloth:  6x9  in.;  pp.  17S.  $2  net. 
A    table    ot    contents    of    the    ten    reports    in    30    volumes, 

together  with  separate  indexes  of  names,   places  and  subjects 

of    the    present    volume.      The    Guide    promises    to    be    a    time 

saver  to  those  having  occasion  to  refer  to  the  various  reports 

of   the   commission. 

HOW  TO  JIAKE  LOW-PRESSURE  TRANSFORMERS— By  F. 
E.  Austin.  Second  edition,  with  additions.  Hanover. 
N.  H.  (Box  441):  The  Author.  Linen;  5x7  in.;  pp.  17;  4 
illustrations.      4Dc. 

INVENTORS  AND  MONEY-MAKERS:  Lectures  on  Some  Re- 
lations P.etween  Economics  and  Psychology  Delivered  at 
Hrown  University  in  Connection  "with  the  'Celebration  of 
tlie  15nth  Anniversary  of  the  Foimdation  of  the  Univer- 
sity— By  F.  ^V.  Taussig,  Henry  Lee  Professor  of  Eco- 
nomics in  Harvard  University.  New  York;  The  Macmillan 
Co.     Cloth:   r.x.s  in.;  pp.  ix  +  1.15.      $1. 

IOWA  STATE  HIGHWAY  COMMISSION — First  Annual  Report, 
1913-1914.  .\mes,  Iowa:  The  Commission.  Cloth;  6x9  in.; 
)>p.  351;  illustrated. 

J.VHRHUCH  DER  TECHNISCHEN  ZEITSCHRIFTEN-LITER- 
ATUR,  Ausgabe,  1915  —  Herausgegeben  von  Heinrich 
Rieser.  Vienna,  Austria:  Verlag  fiir  Fachliteratur,  Gesell- 
schatt  m.b.   H.     Paper;  6x9  in.;  pp.  9S.     4  marks. 

LEHRBUCH  DER  EISENHf-TTENKUNDE  Verfasst  fiir  den 
Unterricht.  den  Betrieb  und  das  Entwerfen  von  Eisenhut- 
tenanlagen — By  Bernhard  Osann.  Professor  an  der  Konig- 
lichen  Bergakademie  in  Clausthal.  Erster  Band.  Roheisen- 
erzeugung.  Leitizig,  Gerniany:  Verlag  von  Wilhelm  En- 
gelmann.  Paper;  7x10  in.;  pp.  xiii  -f  66S;  407  illusfr.ations, 
17  tables.     29  marks.     Bound  in  linen,  30.50  marks. 


MACHl.NK  DESIGN— By  Albert  W.  Smith,  Director  of  Sibley 
College,  Cornell  University,  and  Guido  H.  Marx,  Professor 
of  Machine  Design,  Leiand  Stanford  Junior  University. 
Fourth  edition,  revised  and  enlarged.  New  York:  John 
Wiley  &  Sons,  Inc.  Cloth;  6x9  In.;  pp.  xll  +  500;  278 
illustrations,    31    tables.      $3   net. 

MUNICIPAL  FREEDOM:  A  Study  of  the  Commission  Govern- 
ment— By  Oswald  Ryan,  formerly  ot  the  Department  of 
(Government,  Harvard  University.  With  an  Introduction 
by  A.  Lawrence  Lowell,  President  ot  Harvard  University. 
Garden  City.  N.  Y.:  Doubleday,  Page  &  Co.  [The  American 
Books.]      Cloth;   5xS   In,;    pp.   xvl   +   233.      60c,   net. 

NOTES  ON  HEATI.NG  AND  VENTILATION— By  John  R,  Allen, 
M,  Am,  Soc.  M,  E.,  Professor  of  Mechanical  Engineering 
in  tlie  University  of  Michigan.  Third  edition.  Chicago, 
111.:  Domestic  Engineering  Co.  Cloth;  6x9  In.;  pp.  vi  + 
227;  84  illustrations.     $2,50, 

PLANE  ANALYTIC  GEOMETRY,  With  Introductory  Chapters 
on  Differential  Calculus — By  Maxinie  B(5cher,  Professor 
of  Mathematics  in  Harvard  University,  New  York: 
Henry  Holt  &  Co,  Cloth;  5xS  in,;  pp.  xiil  +  235;  75  Illus- 
trations.    $1,60, 

PROCEEDINGS  OP  INTRRNATIONAI-  IRRIGATION  CON- 
GRESS—Held  at  Calgary  Alta,,  Can.ida,  Oct.  5-9,  1914, 
Spokane.   Wash.:    Arthur   Hooker,   .Secretary.      Paper;    6x9 

in,;  pp.    402;   illustrated, 

i;aILWAY  REGULATION:  An  Analysis  ot  the  Underlying 
Problems  in  Railway  Economics  from  the  Standpoint  of 
Government  Regulation — By  I.  Leo  Sharfman,  Professor 
of  Political  Economy,  Uni^'ersity  of  Michigan.  Chicago: 
La  Salle  Extension  University.  Flexible  leather;  6x9  in.; 
pp.   vi  -f  230.      ,?2   postpaid, 

REGULATION  OF  RAILROADS  AND  PUBLIC  UTILITIES  IN 
WISCONSIN— By  Fied  L,  Holmes,  New  York:  D.  Apple- 
ton  &  Co,     Cloth;  6x9  in,;  pp,  xi  +  375,     $2  net. 

RETURN    AS    TO    WATER    UNI 'i:i:T.\K  1  Xi  ;S    IN    ENGL.\ND 

AND    WALKS — Local    (jov.im 1.    ird;    H.    C.    MoJiio, 

Secretary.     London:     Wymnn    .v    .~.ii   ,    Ltd,;  T.  Fisher  Un- 
win's  Foreign  Agencies.      Pap'  i  ;    ^xLJ   in.;  pp.   599.      5/1. 

RIVINGTON'S  NOTES  ON  BUILDING  CONSTRUCTION:  A 
Book  of  Reference  for  Architects  and  Builders  and  a 
Textbook  for  Students  (in  two  volumes) — Edited  by  W. 
Noble  Twelvetrees.  New  edition,  entirely  rewritten.  New 
York:  Longmans,  Green  &  Co,  Cloth;  6x9  in.  Part  I,  pp. 
306:  4S4  illustrations.  Part  II,  pp.  332;  395  illustrations. 
$2,25  each, 

S.\FETY  IN  STONE  QUARRYING— -By  Oliver  Bowles.  Wash- 
ington, D.  C. :  Superintendent  ot  Documents.  Technical 
Paper  111  of  the  Bureau  of  Mines.  Paper;  6x9  in.;  pp.  48; 
illustrated.      10c. 

SIMPLIFIED  REINFORCED-CONCRETE  MATHEMATICS: 
Derivation  of  Simple,  Universal  Formulas  and  Application 
of  Same  to  Beams,  Columns  and  Arches  with  Nomographic 
Computing  Device — By  Melvin  D.  Casler,  Assoc.  M.  Am. 
Soc.  C.  E.  New  Y'ork :  D.  Van  Nostrand  Co.  Cloth;  5x8 
in.;   pp.  vi  -|-  66;  illustrated.     $1  net. 

STEEL   SHEET   PILING:    Tables   and    Data    on    the    Properties 

and  Uses  of  Sections  Manufactured  by  the  Carnegie  Steel 

Co.,  Pittsburgh,   Penn,      Paper;   5xS  in.;  pp,    96;  illustrated. 

A    good    little    monograph,    now    in    its    tenth    edition,    well 

worth  a  place  in  every  engineer's  library.     If  it  contains  some 

points    that    appear    doubtful    or    debatable,    it    need    only    be 

rememlDered  that  the  subject  of  sheeting    is  rich  in  debatable 

matters,  and  the   engineer  is  therefore  likely   to  be  prepared 

for  differences  of  view. 

THE  THEORY  OF  MACHINES — By  Robert  P.  McKay,  Lec- 
turer in  Theor.v  ot  Machines  and  Machine  Design  at  the 
City  and  Guilds  (Engineering)  College,  London.  New 
York:  Longmans.  Green  &  Co.  Cloth;  6x9  in.;  pp.  viii  -|- 
440;   407  text  illustratons.      $4.20  net. 

UNITED  STATES  GEOLOGICAL  SURVEY  PUBLICATIONS — 
Washington,   D.  C,      Paper:   6x9  in.:   illustrated. 

Water-supply  Paper.s — No.  340-L,  Stream-Gaging  Sta- 
tions and  Publications  Relating  to  Water  Resources, 
18S5-1913;  Part  XII.  North  Pacific  Slope  Drainage 
Basins.  Compiled  by  B.  D.  Wood.  Pp.  147-195.  No. 
371,  Equipment  for  Current-Meter  Gaging  Stations. 
By  G.  J.  Lyon.  Pp.  64.  No.  375-F,  Conditions  Requir- 
ing the  Use  of  Automatic  Gages  in  Obtaining  Records 
of  Stream  Flow.  By  C,  H,  Pierce,  Pp.  131-139. 
Mineral  Resources  of  the  United  States,  1914,  Part  II — No, 
17,  The  Gypsum  Industry  in  1914.  By  G.  F,  Loughlin, 
Pp.  261-270.  No.  2S.  Statistics  of  the  Clay-Working 
Industries  in  the  United  States  in  1914.  By  Jefferson 
Middleton.     Pp.  455-54S. 

Bulletin    No.     621A,    Field    Apparatus    for    Determining 
Ash  in  Coal.     By  C.   E.  Lesher.     Pp.   12. 

WHAT  SCIENTIFIC  MANAGEJIENT  JIEANS  TO  AMERICA'S 
INDUSTRIAL  POSITION — P.v  Frank  B.  Gilbreth  and  Lil- 
lian Moller  Gilbreth.  [Reprinted  from  "The  Annals"  of 
the  Amei'ican  Academy  of  Political  and  Social  Science, 
Philadelphia,  September,  1915,  Publication  No.  935.]  Provi- 
dence. R.  I.  (77  Brown  St.):  Frank  B.  Gilbreth.  Paper; 
7x10    in.;    pp.    9. 

WIRE-DRAG  WORK  ON  THE  ATLANTIC  COAST— By  N.  H. 
Heck  and  .1.  H.  Hawley,  Assistants.  Special  Publication 
No.  29.  Washington,  D.  C:  United  States  Coast  and 
(Geodetic  Survey.     Paper;  9x12  in.;  pp.  24;  8     illustrations. 

10c. 

WIRELESS  TELEGRAPHY — By  Dr.  J,  Zenneck,  Professor  ot 
Physics  at  the  Technical  High  School  of  Munich.  Trans- 
lated from  the  Gi-rman  by  A.  E.  Seelig.  New  York:  Mc- 
Graw-Hill Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  XX  +  443;  469 
illustrations.      $4   net. 

THE  YE.\R-BOOK  OF  WIRELESS  TELEGRAPHY  AND 
TELEPHONY,  1915 — New  York:  The  Marconi  Publish- 
ing Corporation.  Cloth;  6x9  in.;  pp.  SOO;  illustrated. 
$1.50. 


<)8(i  E  N  (il  N  E  E  K  1  N  G     N  K  \V  S  Vol.  U,  No.  21 

gimiiiiiiiiiaiiiMiiiiniiiiiMiiiiiiiiiiMiiiiniiiiiniiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinMiiiiiiiiiMiiiiiiiiiiiiiiiiiniiiiiiiiuiin 


Field  mmid 


Silllliiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiiiiiiiti mm miiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiii i iiiiii iiiiiii i tiiiiiiiiiu i iiiiiiiiiiiiiiiiiiimiimiiimiiiiiiiiiiiiiiiilillis 

hank,  coniiiifiiciug  at  the  to])^  of  the  suhmerged  saek.s 
and  wiring  ail  strips  secmrely  together,  with  tie  wires 
spaced  not  over  6  in.  apart.  Strips  of  fencing  cut  18 
ill.  wide  were  then  set_  np  vertically  and  wired  trans- 
versely til  those  already  laid,  forming  compartments  Si 
in.  wide,  18  in.  deep  and  l(i  ft.  long,  which  were  then 
filled  with  stone.  A  covering  of  wire  similar  to  that 
which  formed  the  bottom  of  the  compartments  was  then 
laid  over  the  entire  surface  and  securely  wired  to  the 
transverse  .strips,  the  whole  being  firmly  tied  to  the  np- 
}ier  ends  of  the  submerged  sacks. 

The  placing  of  the  sacks  under  water  was  accomplished 
by  the  use  of  light  scaffolding  which  rested  at  point 
of  deepest  water,  nowhere  over  lo  ft.  from  the  liank. 

The  v/ork  was  commenced  at  the  lower  end  of  the  [lier 
and  carried  upstream,  a  sack  being  sunk  into  place  with 
tie  wires  attached  and  held  temporarily  liy  fastening  to 
the  scaffolding.  When  full,  it  was  allowed  to  fall  into 
place,  the  tie  wires  being  .slipped  through  the  meshes  of 
the  next  succeeding  sack  as  it  was  lowered  to  its  position. 

Careful  inspection,  after  the  passage  of  two  spring- 
floods,  has  failed  to  disclose  any  sign  of  failure  in  the 
wire  and  the  protection  has  successfully  prevented  any 
further  erosion. 

The  work  was  done  by  contract  in  13  days  and  re- 
quired 1,200  cu.yd.  of  loose  .stone  and  1,018  rods  of 
woven-wire  fencing  3  ft.  wide.  Suitable  stone  was  found 
1^  mi.  distant.  The  contract  was  awarded  to  the  low 
bidder  at  $2,839,  on  which  a  fair  profit  was  realized. 
'^. 

By  Haeold  E.  Kktchum* 
On  large  concrete  construction  an  efficient  sa^\■mill  is 
essential.  The  Detroit-Superior  high-level  bridge  in 
Cleveland,  a  double-deck  reinforced-concrete  arch  bridge 
2,800  ft.  long,  requires  a  large  amount  of  formwork. 
Cableways  command  the  site  of  the  bridge,  so  that  forms 
of  any  size  can  be  built  at  the  niill  and  set  in  place.  The 
sawmill  was  designed  to  allow  the  greatest  freedom  in 
handling  lumber  through  the  various  saws. 

The  roof  is  supported  on  four  6.x6  posts,  there  being 
no  walls  or  other  obstructions.  The  posts  are  placed 
10  ft.  from  the  corners  of  the  building,  the  ends  of  the 
roof  being  carried  as  cantilevers  and  the  center  trussed 
with  light  bracing.  The  sawmill  itself  is  20.>:4:0  ft.  in 
])lan,  with  a  ]ilank  floor  level  with  the  surrounding 
ground.  The  following  machines  are  beiog  used:  An 
18-in.  .swing  cutoff  saw,  a  16-in.  ripsaw,  a  36-in.  handsaw, 
a  liolt-threading  machine  and  a  handy  woodworker.  The 
latter,  a  boring  and  saw  tool  operated  by  an  individual 
nrotor  on  the  upper  part  of  the  frame  of  the  machine,  with 
12-in.  saw,  has  proved  accurate  and  economical,  especially 
on  light  cutoff  work.  The  other  machines  are  driven 
through  belts  and  countershafts  by  a  15-hp.  alternating- 
current  motor  placed  8  ft.  above  the  floor. 

•Superintendent,  Hunkin-Conkey  Construction  Co.,  Cleve- 
land,  Ohio. 


I5v    J.    II.    FlSlv- 

In  the  spring  of  11114  the  north  pier  of  a  two-sjtan 
steel  highway  bridge  over  the  (Jrand  h'iver  at  a  point 
about  12  mi.  west  of  Grand  Junction,  Colo.,  was  found 
to  be  tnulermined.  The  pier  was  one  of  the  steel-tube 
type  and  rested  on  a  concrete  footing.  Leaning  against 
the  pier  was  a  rotted  log  structure  built  to  protect  the 
pier  from  the  thrust  of  the  rock  and  earth  fill  serving 
as  an  apjiroach  to  the  bridge.  The  depth  of  water  at 
the  base  of  the  ])ier  was  7  ft.  and  soundings  showed 
that  ajjproximately  one-half  the  area  of  the  base  of  the 
concrete  footing  was  unsupported,  allowing  the  jjier  to 
lean  against  the  bridge,  a  condition  plainly  shown  by  the 
buckling  of  the  bottom  chords  of  the  north  span. 

Plans  were  hurriedly  made  by  the  writer  to  jack  up  the 
bridge  and  carry  the  footing  of  the  pier  down  to  a 
safe  foundation.  But  on  account  of  the  shortness  of 
the  time  before  the  spring  rise,  and  also  the  rapid  ero- 
sion of  the  river  bank  above  the  bridge,  this  idea  was 
abandoned  and  plans  were  drawn  for  stopping  the  under- 
mining of  the  pier  and  i^reventing  the  bank  of  the  river 
from  further  erosion. 

The  river  carries  at  this  point  from  3,000  sec.-ft.  at 
low  water  to  possibly  50,000  sec.-ft.  at  high  water.  The 
north  bank  was  formed  by  a  precipitous  layer  of  sandy 
adobe  about  8  ft.  thick  rising  from  a  point  2  or  3  ft. 
above  low  water  and  underlain  by  a  stratum  of  sand 
and  gravel  of  unknown  thickness,  but  exposed  by  the 
action  of  the  water  to  an  average  depth  of  v"  Ft.  To  se- 
cure permanent  protection  it  Avas  considered  necessary  to 
riprap  the  river  bank  for  a  distance  of  750  ft.,  commenc- 
ing at  the  pier  and  extending  tij)  the  river  to  the  mouth 
of  a  bayou  entering  at  that  point. 

After  rejecting:  numerous  suggestions,  including  rock- 
filled  log  cribs,  l)rush  and  pile  forms  of  protection,  it 
was  decided  to  reduc'c  the  river  bank  to  a  slope  of  1:1 
and  cover  it  with  a  mattress  made  of  woven  wire  fenc- 
ing and  stone,  carrying  the  outer  toe  "('  this  mattress 
well  into  the  deei)est  part  of  the  river. 

The  specifications  were  intended  to  insure  the  use  of 
stone  that  would  not  disintegrate  in  water  and  of  such 
dimensions  that  it  could  not  pass  through  the  meshes 
of  the  wire,  and  covered  the  wire  to  be  used,  not  speci- 
fying the  particular  make,  but  limiting  the  greatest  di- 
mensions of  mesh  and  the  least  diameter  of  wire. 

Under  water  the  mattress  was  formed  by  laying  stone- 
filkd  wire  bags,  3  ft.  in  diameter,  side  by  side  and  se- 
curely tied  together,  with  their  bottoms  resting  on  the 
river  bed  at  the  deepest  point  and  their  tops  coming  out 
at  the  edge  of  the  water  far  enough  to  permit  of  fastening 
to  the  portion  of  mattres.s  laid  on  the  bank  above  water. 
The  mattress  above  water  was  1 1  ft.  wide  and  was  formed 
by  laying  strips  of  wire  fencing  parallel  with  the  river 

•Engineer,    Arkansas    Valley    Irrigation    Co.,    Dodge    City, 
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Dimensions    and    macliinerj-    location 

[jiuiiher  is  received  on  t-ars  and  piled  to  the  south  qI"  the 
mill.  It  passes  north  thruugh  the  saws  to  henohes,  where 
(he  forms  are  assemhled.  The  I'orms  are  ijlac:ed  north  ol' 
tlie  henches.  directlv  uiider  llie  eahleways,  and  taken  away 
as  required. 

The  Detrml-Superioi-  liriiJLH'  i>  lieini;-  buill  for  Cuya- 
hoga County,  for  which  K.  1).  Cowi'ii  is  resident  engineer. 
The  Hunkin-tVinkev  t'onsii-uctioii  Co.  has  the  contract. 


S^©ime°UiniS<D^dllKag  FSsiKatt  for 
C®sac2='®tl®='IRo6Ji.dl  Cosa^iracS 

The  two  views  show  a  plant  for  unloading  broken  stone 
I  lom  railway  cars  in  use  by  the  Williams  &  Little  Co.. 
:i'neral  contractor.s,  of  Cleveland,  Ohio,  on  a  concrete-road 

lutract  near  Perry,  Ohio.  Hopper-hottom  cars  bring  the 
-lone  in  on  a  main-line  siding  and  dump  it  into  the  hoot 
<>{  i\  conveyor,  which  carries  it  to  the  bins.  Au  oscillating 
I  late  in  the  pit  insures  the  free  flow  of  the  stone  to  the 
buckets  of  the  conveyor  without  the  need  of  any  hand 

shaking  or  scraping. 


The  bins  are  provided  with  two  .-iets  of  chutes — one 
short  set  for  feeding  to  wagons  and  oiu^  longer  one  for 
leading  to  the  motor  trucks  which  cannot  get  close  to  the 
framework.  The  trucks  or  carts  take  the  stone  as  needed 
to  the  job. 

A  tie-plate  which  gives  tlie  rail  an  inward  inclination. 
-o  that  it  is  practically  at  a  rigiit  angle  with  the  coned 
-urface  of  the  wheels,  is  being  tried  ou  several  railways. 
The  drawing  shows  the  tie-plates  as  used  on  the  New 
York,  Ontario  &  AVestcin  Uy.  Tt  is  SiAxfi  ii>-,  "''th  tbc 
bearing  surface'  or  rail  seat  inclined  1  in  20  and  having 
:i  shouldei-  to  enuage  the  outer  edge  (d'  the  rail  base.    The 
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TIK-PLATK    WITH    INCLIXKD    F.-VCU;    NEW    YORK, 
ONTARIO   .<i    WESTERN   RY. 

bottom  of  the  phue  has  the  same  slope,  but  is  stepped  to 
give  an  increasing  thickness  from  the  edge.  Longitudinal- 
ly with  the  rail  the  plate  is  given  a  circular  camber  of 
10-ft.  radius.    There  are  four  spike  holes. 

This  inclining  of  the  rail  is  general  practice  on  foreign 
railway-s,  but  has  not  been  given  much  attention  in  this 
country.  It  is  claimed  that  it  will  give  increased  stability 
to  the  track,  with  a  reduction  in  maintenance  work.  The 
tie-plate  illustrated  is  the  invention  of  John  Lundie, 
ryl  Broadwav.  Xcw  York.  N.  Y. 


FIC:S.    1   AND    2.    TWO   VIEWS    OF   STONE   UNLOADER    ON  CONCRETE-ROAD  JOR   NEAR   PERRY,  OHIO 
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A  IC-story  loi't  building  is  being  cuustructed  ou  the 
site  of  the  old  Hoffman  House  and  Albemarle  Hotel,  24:th 
St.  and  Broadway,  New  York  City.     The  last  extension 
oi'  the  Hoffman  House,  built  only  10  yr.  ago,  was  founded 
on   concrete   piers   carried   do^Ti   to   rock   in   open   pits 
held  by  steel  sheeting.     This  sheeting,  of  the  Friestedt 
tvpe,  was  cut  off  at  grade  by  electric 
arc  and  left  in  tlie  ground.     Thus  the 
ground    is   filled   with   concrete,    steel 
grillage  girders  of  the  cantilever  foot- 
irigs,  and  steel  sheeting ;  since  the  new 
column  locations  do  not  match  the  old 
ones,  the  new  piers  have  to  be  sunk 
tlirough    the    miscellaneous    materials 
mentioned.   Naturally  the  work  is  tedi- 
ous  and   expensive.     The   Thompson- 
Starrett  Co.,  which  built  the  extension, 
is  also  constructing  the  new  building 
and  is  therefore  in  the  position  of  cut- 
ting through  its  own  substantial  con- 
struction of  10  yr.  ago. 

Tn  cutting  out  the  concrete  incase- 
n)ent  of  the  grillage  and  cantilever 
girders  the  only  tools  uised  are  bull 
points,  mauls,  sledges  and  wedges.  The 
bull  points  are  ll/2-iii-  octagon  steel. 
The  slowest  part  of  the  work  is  chop- 
ping the  concrete  (or  grout)  out  of  the 
pockets,  such  as  the  space  between  pairs 
of  girders  where  cement  mortar  had 
Ijeen  poured  in  to  fill  the  space.  In 
such  cases,  after  laying  bare  the  out- 
side of  one  of  the  girders  the  girder 


§  TlhiPOUa^lh  i'^  ^-"t  through  with  oxygen  flame  (see  view.  Fig.  1,  taken 
after  complete  removal  of  one  girder  section  and  interior 
concrete),  wedged  out  to  get  it  loose  from  the  inside  con- 
crete as  far  as  possible  and  then  this  inside  concrete 
chopped  out  bit  by  bit  with  the  bull  points. 

Some  of  the  -18-in.  plate  girders  which,  set  in  pairs 
side  by  side,  formed  the  main  cantilever  girders  for  the 
north  wall  footings  are  rather  difficult  objects  to  cut, 
because  thev  have  three  web  ]}lates  in  the  end  section — a 


1      CUTTING  THROUGH  COXCRETE-CASEU  PAIR  OF  PEATE  GIRDERS 

IN  OLD  CANTILEVER  FOOTING 
cut  through  triple  web  and  flanges   consumed  about  125  cu.ft.  Blaug-as  and 


FIG.   2.     OLD  STEEL  SHEETING,  CONCRETE  AND  GIRDERS  WHICH    NEW    FOUNDATION    PITS    MUST    PENETRATE 
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rcuular  central  woli  plate  and  two  i-cinrurriiii;'  wohs  sjiai-ud 
alumt  -Jj  ill.  awav  Iroin  tiic  central  web.  Tlii.s  cut  (Fig.  1 ) 
requirofl  about  200  cu.i't.  of  oxygen  ami  about  125  ft.  of 
Blau  gas.  W'lien  tlic  webs  were  cut  through  aliout  a  quart 
of  water  r.m  out,  although  the  soil  surrounding  this  foot- 
ing is  enLirely  dry  and  has  been  so  for  years.  The  water 
may  have  come  from  the  condjustion  of  the  gas. 

Wherever  the  old  sheetpiling  comes  withiu  the  new 
foundation  pits  it  is  laid  bare  and  cut  out  in  sections.  The 
torch  will  cut  about  8  ft.  per  h()ur  of  the  piling.  At  one 
point,  where  the  piling  was  driven  close  on  the  outlines  of' 
the  pier  and  the  concrete  tills  it  completely,  the  builders 
expect  to  leave  in  tlieold  pier  and  sheeting  and  i-oncrete 
around  it  lor  the  remaining  area  of  the  new  pier. 

The  new  piers  are  being  i)iit  down  by  open  excava- 
tion, the  pits  being  sheeted  as  soon  as  they  get  down 
low  enough  to  require  a  platform.  Kock  is  nowhere  over 
35  ft.  below  cellar  bottom,  and  I'Xcept  for  a  few  feet 
just  o\cr  the  rock  the  ground  is  dry. 

A,   (1.    Moidton   is  superintendent    for  the  contractors. 

f2o^«^  CoEacff'ete  ILsiinm]p°FosSs  Air® 


^>^  (ii-onGE  T.  DoNoiiiiuE* 

Concrete  lamp-posts  are  being  used  extensively  on  the 
boulevards  of  the  Lincoln  Park  system  in  Chicago.  They 
were  lirst  used  in  1907.  During  the  past  year  133  were 
installed,  making  a  total  of  947  now  in  service.  They 
were  designed  by  John  Hamilton,  of  the  firm  of  Perkins, 
Fellows  &  Hamilton  architects,  of  Chicago.  The  design 
is  copyrighted. 

Tlie  body  of  the  post  is  composed  of  very  dry  concrete — 
1  part  cement,  1.5  parts  torpedo  sand  and  2.5  parts  of 
Vt  to  ^-in.  limestone.  The  surface  dressing  above 
ground  consists  of  i^  in.  of  1 :  1 :  li/o  mortar  composed  of 
cement,  torpedo  sand  and  fine  red  granite  screenings.  To 
this  mortar  is  added  5  lb.  of  mica  for  each  post.  The  mold 
for  the  portion  of  the  post  above  ground  is  of  cast  iron. 
It  consists  of  a  base  and  two  sides  and  resembles  a 
trough.  This  is  bolted  to  a  wooden  form  (also  in  the 
.■-hape  of  a  trough  |  for  the  portion  of  tlie  post  that  is  be- 
low the  ground. 

To  prevent  sticking,  the  mold  is  given  a  light  coat  of 
cheap  machine  oil  before  the  concrete  is  put  in.  The  bot- 
tom of  the  iron  trough  and  about  2  in.  on  each  side  are 
coated  with  the  surface  mortar.  Dry  concrete  to  form 
the  body  of  the  post  is  then  introduied  and  a  reinforcing 
liar  placed  in  each  corner.  The  sides  are  then  lined  a 
little  higher  with  mortar  and  more  concrete  is  added. 
At  the  center  a  2-in.  cast-iron  pipe  is  placed  to  carry 
the  electric-light  wires.  The  sides  are  again  lined  with 
mortar  and  the  entire  trough  is  almost  filled  with  con- 
crete, a  reinforcing  rod  being  placed  in  each  upper  corner. 

The  top  is  then  covered  with  the  surface  mortar,  leav- 
ing the  mold  a  little  more  than  full,  the  to])  or  lid  of  the 
mold  being  then  jiut  on  and  bolted  firmly  into  place.  This 
forces  the  concrete  into  all  lines  and  corners  of  the  mold. 
The  portion  of  the  post  below  ground  receives  no  surface 
dressing. 

The  ]iost  is  allowed  to  remain  in  the  tnold  24  hr.,  after 
which  the  top  and  the  sides  are  removed  so  that  curing- 
can  proceed  more  rapidly.     The  bottom  mold  is  usuallv 


removed  after  l.s  in-.,  but  sometimes  it  is  necessary  to  wait 
i'2  hr.    Com])lete  drying  of  a  jmst  takes  about  120  hr. 

When  the  post  is  completely  dry  the  surface  is  quickly 
brushed  with  nuiriatic  acid.  This  removes  all  the  cement 
on  the  outer  surface  and  gives  an  effect  resembling  natural 
granite.  As  soon  as  the  post  has  been  completely  covered 
with  acid  it  is  drenched  with  water  and  brushed  over 
with  a  broom  to  prevent  the  acid  from  attacking  the  <e- 
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CONCRETE    LAMP-I'OST    OF    THE    LINCOLN    PARK 
COMMISSION  IN  CHICAGO 

ment  in  the  body  of  the  post.  About  2  gal.  of  acid  is  used 
for  each  post.  The  posts  when  finished  weigh  2,000  lb. 
The  cost  of  manufacture  varies  from  $16  to  $19  each. 
Union  cement  finishers  are  iised  in  doing  this  work.  The 
posts  are  built  under  the  direction  of  Philip  Zimmer. 
master  mechanic. 

In  erecting  these  posts  a  hand-power  derrick  nuuinted 
upon  a  large  wagon  is  used.  The  post  is  set  in  a  prepared 
hole  and  concrete  12  in.  thick  is  placed  around  the  base. 


f'oncrete  »'Atonii/.er"  Repairs  Briek  Rniln'ay  Tunnel  .\reh — ■ 

The  Chicago  Great  Western  Ry.  tunnel  at  Winston,  111.,  a  2,600- 
ft.  single-track  tunnel  on  17r  grade,  showed  serious  destruc- 
tion of  the  arch  lirickwork  by  water  and  locomotive  exhaust 
The  lower  layer  of  the  arch  and  part  of  the  second  layer  had 
been  destroyed.  The  tunnel  was  very  wet,  and  near  the  east 
end  -water  flowed  freely  from  the  roof.  The  arch  was  repaired 
by  H.  P.  Brown  with  the  concrete  "atomizer,"  which  put  on 
a  surface  layer  of  1:3:2  concrete  made  with  V^-in.  gravel. 
Ju.st  ahead  of  the  spray  work,  men  with  pneumatic  hammers 
and  a  hose  cleaned  off  the  surface  of  the  arch.  The  nozzle 
car,  set  behind  the  materials  car  in  the  work  train,  carried 
on  two  longitudinal  rail.s  .a  truck  supporting  the  nozzle  jour- 
naled  to  swing  in  a:  transverse  plane,  so  that  in  one  spotting 
of  the  train  a  10-ft.  length  of  arch  could  be  covered.  The 
sprayed  concrete,  applied  in  several  layers,  adhered  per- 
fectly, even  where  water  was  coming  through  the  brickwork. 
The  air  pressure  used  here  was  80  lb.  A  mechanically  oper- 
ated tro-wel  arm  was  tried  for  finishing  the  surface,  but  it 
worked  only  where  the  track  was  in  the  center  of  the  tunnel. 
High-pressure  steam  jetting  gave  a  troweled  effect. 
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In  l)uil(liii,u'  the  in-w  cnal-stdra.ii-e  dock  at  San  Juan, 
Povto  Kioo,  for  the  Porto  I'ico  Coal  Co.  it  was  nccessavv 
to  excavate  abont  TO. 000  cu.yd.  ol'  matovial  for  the  sli)i 
and  channel  a]iiiroaclics.  l-'ov  this  pnvpose  a  snctinii 
dredge  is  in  iisi'.  «-ith  a  ."iO-l't.  arm  carrying  the  cutter 
head,  a  1-?-in.  ccntri  I'u'jal  piiniii  driven  hy  a  "iOO-hp. 
motor  and  V.'-iii.  s\iction  and  discharge  pipe.  Tlic  lirst 
cutting  head  provided  was  litted  with  six  cast-iron  hhides, 
bolted  to  six  arms  radiating  J'l-om  tlie  o]iei'ating  shaft, 
and  had  an  exti'a   set  oF  mangauese-stcel   hbeh^s. 

All  dredging  is  to  be  completed  to  a  nnniniuiu  deiitli 
of  24  ft.  The  top  11)  rt.  consisted  ol'  soft  mud.  full  of 
manglaris  roots,  and  the  i-cinaiiider  is  a  toiigli  yellow 
clay,  alternating  with  ]iatihcs  of  a  tough  white  sand 
that  has  enough  elav  mixed  with  it  to  ]irevent  it  from 
disintegrating  in  the  water.  In  addition,  occasional 
pockets  of  a  hard  coral  are  cucountiu-i'il.  I'.otli  the  clay 
and  sand  become   \ery   hanl  on  ex]iosiire  to  the  air. 

At  the  beginning  of  operations  a  iiit  for  the  full 
depth  necessary  was  taken  mit.  in  <]rder  to  test  the 
equipment.  Jt  was  soon  realized  that  the  cutter  head 
at  first  provided  wcjuld  not  he  able  to  liandle  the  hard 
material.  On  account  cd'  the  arms  supjiortiiig  the  blades 
and  the  closeness  (d'  the  blades,  the  head  was  constantly 
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TWO  VIETWS   OF   N15W   Cl'TTlCR    HEAD 

hi., eked  with  both  the  clay  and  sajul.  Pig.  1  is  a  front 
\ie\v  of  ihe  old  cutter  head  clogged  with  material  so 
hanl  and  tenacious  that  to  clear  the  head  it  was  neces- 
saiv  to  |)rv  the  matei'ial  out  with  bars. 

After  several  consultations,  the  contractors  designed 
the  ctitter  head  shown  in  Figs,  -t  and  ;-.  It  is  42  in.  in 
diameter  at  the  larger  end,  has  li\('  blades,  with  a  sup- 
porting ring  at  the  rear,  and  is  cai-rii'il  at  the  front  on 
a  central  shaft.  The  front  eml  of  this  shaft  may  be  noted 
in  !''ig.  3,  which  also  sIkiws  the  o]iening  to  the  stiction 
pi|ie  between  the  blades.     The  head   is  of  cast  steel. 

This  cutter  heail  has  given  entire  satisfaction  on  the 
work.  Beeattse  ol'  the  ttide  space  between  the  blades 
leading  to  the  suction  pipe  it  rai'cly  becomes  clogged. 
It  is  also  sticcessfnl  in  lireaking  uj)  the  beds  of  c(n'al 
small  enough  to  pass  throtigh  the  discharge  pipe. 

The  Moody  Engineering  Co.,  of  New  York,  is  the  en- 
gineer for  this  work,  and  John  Plonks  &  Sons  the  con- 
tractor, with  E.   n.   liuel  as  sujierintendent. 

^W^g&m  IL@^dleB=  Hlgiiadlles  IIO.OOO 

The  I'ark  Department  of  New  York  City  has  been 
using  a  gasoline  wagon  loader  for  handling-  rnn-of- 
ci'ushei'  traprock  used  in  road  re]iair.  This  niachinc. 
\MU-k-iiig  ])retty  steadily  thronghont  the  siunnuu'  at  \'au 
('(u-llandt  Park,  loaded  Ki.iiod  \il.  into  horse-draw  ii 
M'auons  and  tractor-trains. 


iASKl.INE    WAGON    LOADRR    HANDT^INCt    TRAP    IN    VAN  CORTI.,ANDT    I'ARK.    NEW    YORK    CITY 


I.eft — Loading  traproclc  into  wagons.     Right — Elevator  raised  In    position    for    transportation, 

trestles  and  wires 


to     clear     gateway.' 
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The  iiasoliiU'  engine  of  the  loader  is  beiiijj  rel)iult  at 
the  present  time,  tiiis  making  its  second  tlioroiigli  over- 
liaiilinji  sinee  purehase.  Tlie  engine  was  (i  hp.  and  loiind 
lo  be  lather  ligiit  lor  siuh  eontinuoiis  heavy  woriv.  Tlie 
Park  Department,  however,  appears  to  be  well  satisfied 
with  the  perlornianee  of  the  niaehine  and  intends  to  put 
it  to  work  on  a  ;)T."),U()0-y(l.  pile  of  traproek  just  as  soon 
as  the  engine  is  ready  I'or  service.  This  roek  is  situated 
below  the  I'ark  reservoir  and  was  intended  for  use  in 
eonneetion  with  a  filter  plant.  When  the  filter  ])rojeet 
was  abandoned  the  roek  was  turned  over  to  the  I 'ark 
1  )e])artuient  for  road  repair. 

The  wagon  loader  was  built  l)y  the  (ieorge  llaiss  Jlanu- 
faeturing  Co.,  lUst  St.  and  Hider  .\ve..  New  York  City. 
It  cost  the  Park  Dejjartnu'nt  •$:!)()  and  weighed  4,250  lb. 
Kxcept  for  the  motive  jiowei-.  the  nuu-hine  is  exar-tly  the 
sanu>  as  the  electric  loadi'r  manufactured  by  this  com- 
|)anv. 


)^(Sir 


s  ain\ 


In  tile  design  of  the  Public  Service  Ry.  terminal  and 
iitfice  building  in  Newark,  N.  J.,  described  iu  Eiif/ineer- 
iiig  Nnrs  of  Oct.  28,  1915,  it  was  necessary  in  two  places 
to  support  two  lines  of  columns  over  "clear  spaces.  One 
of  these  was  at  the  front,  where  a  line  came  down  over 
the  subway  heading  from  the  building.  Clearance  was 
limited.  Here  a  triple  girder,  spanning  ;]G  ft.  and  weigh- 
ing 33  tons,  was  used.  Each  of  the  three  component 
girders  has  a  48x%-in.  web  and  8x6x/\5-in.  flange 
angles.  The  outer  webs  have  only  outer  flange  angles, 
and  12x%-in.  plates  were  used  on  the  inner  face  to 
nuike  up.  Each  flange  of  the  composite  girder  has  four 
:!4-in.  cover  plates,  totaling  3I/4  in.  in  thickness,  riveted 
to  all  four  flange  angles. 

The  second  place  where  clear  space  was  re([uircd  was 


By  W.  M.   Eliot* 

Some  designers  of  cottonseed  warehouses  use  the  re- 
sults of  tests  nuulc  on  wheat,  with  a  correction  for  the 
dill'erence  in  weight  of  the  two  material.s,  to  obtain 
the  horizontal  pressure.  They  cannot  have  much  con- 
fidence  in   the   results   secured   by    this   method,   as   the 
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Weight  of  loose  seed   = 
Weight  of  packed  seed   : 
Angle  of  repose  of  seed 
Equation   of   curve, 


2.4  lb.  per  cu.ft. 
33.6  lb.  per  cu.ft. 
:    38°   40'. 


conditions  arc  unlike  in  nearly  every  respect.  The  te.sts 
on  wheat  have  usually  been  made  in  relatively  deep 
bins;  cottonseed  is  .stored  in  shallow  ones.  The  angle 
of  repose  of  cottonseed  varies,  iuit  any  of  it  will  stand 
at  a  much  steeper  slope  than  will  wheat.  Wheat  will 
flow  through  an  orifice  under  any  appreciable  head,  while 
the  seed  will  not.     Wheat  is  stored  just  as  it  falls  from 


TRUSS  C.\RRYINri   FOUR   FLOORS   ON   HANGER   BARS,   PUBLIC    SERVICE    R.AILWAY    TERMLNAL. 


Section    A-B 
NEW.\RK.    N.    : 


in  the  auditorium  of  the  building.  A  Pratt  truss  in 
the  8-ft.  roof  space  above  the  eighth  story  carries  a  line 
of  hanger  bars  replacing  the  columns  for  four  stories 
below.  The  design  of  this  truss  and  the  areas  of  end 
columns  and  hangers  are  shown  in  the  accompanving 
sketch. 


the  conveyor;  cottonseed  is  usually  tramped  to  secure 
greater  storage,  thereby  increasing  the  horizontal  pres- 
sure. 

As  the  available  experimental  data -were  limited,  the 
writer  undertook  to  make  some  tests  of  the  horizontal 
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pressure  as  iiioasiired  iii  n  workint;  t-ottoiiseetl  bin.  The 
side  of  the  reetaiig\ilar  tunnel  tliroiigli  tlie  center  oT  the 
hiiiklins;:  e.xtended  only  1  ft.  aho\e  the  top  of  the  vertical 
•'Jx4-ft.  pressure  door  at  whieli  the  nieasiirciiients  were 
made,,  and  as. the  nearest  wall  was  25  ft.  away,  the  side- 
wall  friction  was  ne<>ligible.  Tlie  conveyor  opening  was 
'■>i)  ft.  above  the  center  of  the  door  and  8  ft.  to  one 
side.  The  pressure  of  the  seed  was  measured  just  as  it 
fell,  without  any  further  packing.  The  average  head  nn 
the  door  was  obtained  by  measuring  the  vertical  distance 
from  the  center  of  the  door  to  the  line  of  the  sloping 
•seed. 

The  pressure  was  transferred  vlirough  levers  to  a  ])lat- 
form  haiaiiee  scale.  No  .system  of  spriug  scales  or  ])res- 
sure  diaphragms  could  be  used,  as  the  slightest  movement 
of  the  door  wcmld  cau.se  a  marked  change  in  the  pressure. 
When  the  door  was  removed  at  the  completion  of  Ihe 
test,  the  .seed  remained  nearly  vertical,  less  than  a  cubie 
foot  falling  down. 

J-Jy  referring  to  the  diagram,  it  will  be  noticed  that  a 
considerable  break  in  the  pressure  occurs  when  the  fill- 
ing is  delayed,  but  that  this  loss  is  soon  fully  recovered. 
Since  the  wiiole  mass  of -seed  is  in  a  constant  state  of 
readjustment  while  the  head  is  being  increased,  it  is  the 
writer's  opinion  that  as  soon  as  the  set  acquired  during 
the  intermission  is  liroken,  the  pressure  becomes  tlu! 
same  as  if  no  delay  had  occurred.  Although  the  pres- 
sure on  a  wall  decreases  with  time,  it  would  seem  that 
nothing  is  gained  by  partly  lilliug  a  Iniilding  and  al- 
lowing the  seed  to  set. 

One  way  of  designing  a  wall  to  retain  cottonseed  is 
to  allow  for  the  pressure  of  the  lofjse  seed  and  the  effect 
of  tramping,  when  such  j)acking  is  not  jjermitted  nearer 
than  10  or  12  ft.,  depending  on  the  height  of  the  wall. 
Another  method  is  to  make  the  wall  much  stronger  so  as 
to  resist  the  pressuic  when  tram|iing  is  permitted  ne.xt 
to  it.  The  latter  is  more  fool-proof,  but  the  former 
is  probably  the  better  practice,  as  more  seed  can  be 
stored  in  that  way  for  each  dollar  invested. 

This  test  was  made  with  the  cooperation  of  J.  II. 
Brillhart,  Chief  Engineer,  Jlosher  Manufacturim;  Co.. 
Dallas,  Te.\. 


(^oml  Prrfnrniniu-e  of  ii  DitcIiiuK  Dreilce  was  made  by  a  2- 
yil.  (liedKt  woikiriK  on  Joint  Uitch  Xo.  IT  in  Emmet  and  Palo 
Alto  Counties.  Iowa.  This  ditch  drains  the  eastern  half  of 
Swan  Lake  and  the  adjacent  lands.  The  main  ditch  from  the 
junction  of  the  laterals  was  17^  mi.  long  and  .5  to  Iii  ft.  deep. 
The  bottom  width  was  from  l.s  to  24  ft.,  with  slopes  of  114:1 
In  places  the  bottom  was  very  hard.  The  dredge  was  oper- 
ated until  Jan.  1,  l!tl5,  and  then  was  frozen  in  until  Mar.  1 
The  frost  was  IS  in.  deei)  in  March  and  some  zero  weathei 
was  encountered.  There  was  959,000  cu.yd.  to  be  excavated  in 
the  contract,  and  the  work  was  finished  Oct.  in.  The  dredge 
was  operated  double  shift,  time  for  repaiis  being  only  on 
Sundays  after  the  boiler  work  was  attended  to.  and  no  labor 
was  employed  except  the  regrular  crews  of  four  men  on  each 
shift.  In  the  final  month,  Sept.  15  to  Oct.  15.  the  dredge  cut  a 
ditch  3S  ft.  wide  on  top.  24  ft.  wide  on  the  bottom  and  6  ft. 
deep,  21,180  ft.  long  (or  4  mi.)  in  2fi  working  days.  There 
were  no  breakdowns  during  the  month  and  the  dredge  quit  in 
good  working  condition.  Considering  that  the  work  was  in 
the  country  and  that  all  repair  work  was  handled  by  the 
operating  crews,  it  is  natural  that  the  steady  work  with 
double  shift  would  cause  wear  and  tear  that  would  bring 
delays  at  the  close  of  the  work. — H.  B.  Whitney,  Contractor, 
Knimetshurg.    Towa. 


'Hie  Iniportniicr  of  Portable  Bqiiiinneiit  for  contractors  is 
emphasized  by  a  report  of  the  Drilling  Contracting  Co.,  35 
State  St.,  Albany,  N.  Y.,  on  a  portable  air-compressor  outfit 
used  by  the  concern  on  its  New  York  State  Barge  Canal 
work.  The  machine  has  been  put  on  cars  only  four  times, 
yet  it  has  been  set  up  on  all  of  the  eight  locks  below  Fort 
Kdward  on  the  Champlain  Canal,  on  all  the  22  locks  of  the 
Erie    Canal    between   Waterford  and   Oneida  Lake,  and  on  the 


PORTABI.,E    COMPRESSOR    OP   DRILLING    CONTRACTING 
CO.   OF  ALBANY 

locks  at  Fulton,  Minnetto  and  Oswego  of  the  Oswego  Canal. 
It  is  at  present  working  on  the  four  locks  of  the  Cayuga 
and  Seneca  Canal.  The  company  reports  that  it  has  become 
Fo  much  a  matter  of  routine  to  sling  the  portable  outfit  around 
by  cranes  that  it  requires  only  about  15  min.  to  get  drills 
running  after  placing  the  compressor  on  a  new  site.  The 
photograph  shows  this  compressor  going  into  position  at 
Lock  3  on  the  Cayuga  and  Seneca  Canal.  The  unit  is  run 
at  times  24  hr.  a  day,  with  only  a  10-min.  stop  for  examina- 
tion of  journals  and  wristpin  connections.  The  machine 
was   furnished    by   the   Chicago   Pneumatic   Drill   Co. 

A  Turnout  AVithiu  :■  Turnout — An  unusual  piece  of 
temporary  trackwork  is  shown  by  the  view.  In  order  to 
make  extensive  repairs  to  a  set  of  "light"  railroad  track 
scales  it  was  necessary  to  remove  the  dead  and  running  rails, 
but  at  the  same  time  maintain  the  empty-car  traffic  normally 
passing  over  these  scales  and  without  tying  up  the  loaded- 
car  traffic   passing  ovei-  the   "heavy"   scales. 

The  desired  result  was  obtained  by  cutting:  the  "light" 
track  at  one  point  and  connecting   by   turnout  to  the   "heavy" 


A   CO.Ml^l.ICATKD   TEMPORARY   TrRXOFT  .\RRAXGEMEXT 

track.  Empty  cars  were  weighed  on  the  "heavy"  scales  and 
by  a  back-up  movement  were  passed  over  the  temporary  con- 
nection and  to  the  storage  yard  beyond.  For  this  informa- 
tion I  am  indebted  to  H.  C.  Finch,  general  manage]-  of  the 
Genesee  &  Wyoming  R.R.,  Retsof,  N.  Y. — J.  R.  Taft,  New  York. 
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for  ILa^®  Fsicftos'S''  IFaces 

The  fire  question  lias  come  very  iiuuli  to  tlio  lore  in 
till'  last  week.  The  destruetiou  of  the  Kethleliem  and  tlie 
Koebling  shops  may  be  passed  over  here.  The  real  mat- 
ter of  eoncern  is  the  series  of  terribly  fata!  fires  in  city 
factories,  of  which  Pittsburgh  furnished  one  three  weeks 
ago  and  New  York  another  ten  days  later.  The  two  dozen 
victims  of  these  fires  were  a  needless  sacrifice.  There  is 
no  instruction  in  the  details  of  the  disasters,  nothing  to 
be  learned  from  them  that  will  help  in  saving  other  lives 
in  the  future.  In  both  cases  the  victims  were  penned  up 
in  firetraps — a  commonplace  word  in  our  modern  lan- 
guage, but  how  appropriate  to  the  working-places  and 
the  buildings  which  were  burned ! 

Let  it  be  emphasized  that  the  art  of  fire-protection — • 
and  this  is  an  engineering  study — long  ago  reached  the 
point  of  recognizing  clearly  the  inevitableness  of  such  fires 
as  those  in  Pittsburgh  and  New  York.  Combustible  build- 
ings, conditions  that  encourage  rather  than  prevent  the 
start  and  spread  of  fire,  lack  of  means  of  exit,  absence  of 
fire  warnings  and  fire-fighting  means,  and  all  the  other 
elements  that  mean  death  soon  after  the  first  chance  flame 
springs  up,  have  time  and  again  been  observed  in  their 
disastrous  action  and  marked  down  as  things  that  must  be 
eliminated  if  even  reasonable  safety  is  to  be  attained.  But 
between  this  knowledge  and  its  full  utilization  there 
stands,  in  some  states  and  cities,  a  wall  of  administrative 
incompetence  and  neglect  that  is  horrifying. 

No  more  grotesque  characterization  of  this  adminis- 
trative failure  has  ever  been  given  than  was  supplied  by 
the  state  inspecting  board  of  New  Y'ork  in  the  inquest 
on  the  fire  of  Nov.  G.  The  board's  inspectors  testified  that 
they  inspect  factories  of  six  stories  and  more  and  factories 
of  four  stories  and  less,  but  no  five-story  factories.  The 
board  never  made  regulations  for  five-story  factories ! 
For  months  it  has  gravely  discussed,  in  a  dozen  different 
board  meetings,  says  the  chairman,  the  question  of  making 
.such  regulations.  And  once,  when  they  had  a  public  hear- 
ing on  this  weighty  question,  representatives  of  manufac- 
turers' interests  came  to  protest,  saying  that  it  would 
be  a  crime  and  a  useless  expen,se  to  extend  the  fire  rules 
to  five-story  factories !  And  even  today  the  board  has  no 
rules  for  this  class. 

But  the  cau.se  of  this  particular  fire  lies  farther  back 
even  than  the  wonderful  board.  It  goes  back  to  the  Tri- 
angle shirtwaist  fire  of  evil  memory.  Tremendous  excite- 
ment among  the  public  and  the  authorities  of  city  and 
state  was  aroused  by  that  fire;  yet  when,  long  afterward, 
Harris  and  Blanck,  the  operators  of  the  factory,  came 
into  court  under  indictment  for  keeping  their  employees 
locked  in,  they  were  acquitted.  The  encouraging  lesson — 
that  the  most  necessary  laws  may  be  violated  with  im- 
punitv' — was  not  lost  on  their  successors. 

Another  interesting  example  illustrates  a  different  phase 
of  the  subject,     .'^onie  years  ago  a  great  new  department 


store  was  to  be  l)uilt.  Department-store  crowds  and 
the  large  open  floor  areas — which  it  has  never  been  pos- 
sible to  restrict  by  legal  limitation — need  ample  stairway 
provision  for  quick  escape  in  case  of  fire.  The  stair- 
\yay  requirements  of  the  law  are  none  too  ample.  But 
in  this  particular  case  the  owner  did  not  want  to  provide 
as  many  stairways  as  the  law  requires.  All  the  technical 
oflScials  who  had  to  pass  on  the  case  insisted  on  the  full 
legal  provision  of  stairs.  But  there  were  some  high  offi- 
cials— nontechnical  men  ;  in  short,  politicians — who  were 
also  interviewed.  The  final  result,  no  matter  how  it  was 
brought  about,  was  that  fewer  stairs  were  put  in  than 
the  plain  reading  of  the  law  requires. 

A  department  store  of  the  present-day  type  constitutes 
a  large  fire  danger.  Good  luck  has  kept  fire  away,  and  for 
fifteen  years  there  has  been  no  department-store  conflagra- 
tion. When  it  conies,  it  may,  by  chance,  seize  on  the  store 
with  inadequate  stairs. 

Inadequacy  of  laws  or  their  absence  and  maladministra- 
tion make  illusory,  in  a  large  measure,  the  public's  pro- 
tection from  fire  danger.  Engineers  are  concerned  with 
this  situation  to  the  extent  that  they  can  influence  cur- 
rent thought  toward  reform. 


One  way  of  doing  a  thing  well  is  to  do  it  twice.  Ordi- 
narily this  is  an  uneconomical  procedure,  but  the  builders 
of  the  Eogers  Pass  tunnel  claim  that  it  is  economical  in 
their  case.  They  had  a  long  tunnel  to  dig,  and  so  they 
started  by  excavating  a  second  tunnel,  a  useless  tunnel, 
first,  and  from  it  they  proceeded  to  attack  the  main  tun- 
nel itself. 

To  describe  the  striking,  iconoclastic  method  of  the 
"pioneer  heading"  in  the  above  terms  is  likely  to  seem 
belittling  and  unfair.  The  work  was  carried  on  in  highly 
successful  and  expeditious  style.  Eecord-breaking  rates 
of  advance  were  made,  greater  at  least  than  any  prior 
performance  on  the  western  continent.  No  untoward 
incidents  interfered  with  smooth  progress.  So  the  work 
merits  congratulations  and  praise.  That  fact  however 
does  not  bar  the  question  whether  the  second-tunnel 
scheme  was  an  essential  factor,  or  whether  the  same  or 
even  better  results  would  have  been  attained  without  it. 

Comparison  with  the  Simplon  tunnel  is  invited,  because 
there  the  parallel-heading  method  was  also  used — in  fact 
it  was  originated  by  the  Simplon  engineers.  Two  reasons 
in  cooperation  made  a  sound  basis  for  the  method  there : 
First,  the  prospects  were  that  great  heat  and  large  water- 
flows  would  be  encountered,  which  would  call  for  drainage 
and  ventilation  capacity  almost  impossible  to  secure  in 
a  single  heading;  and  second,  if  for  purposes  of  ventila- 
tion and  drainage  a  second  heading  were  driven  along 
with  the  main  heading,  it  could  be  used  later  for  the  sec- 
ond tunnel  which  would  shortly  be  needed  to  provide 
double  track,  and  so  the  parallel  heading  would  involve 
hardly  any  dead  expense. 
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There  lias  been  much  dilt'erence  of  opinion  in  Switzer- 
land among  tunneling  e.vpei'ts  as  to  whether  the  Simplon 
experience  justifies  the  existence  of  the  parallel-tunnel 
method  of  construction.  In  the  later  Loetschberg  tunnel, 
which  is  shorter  than  the  Simplon  but  still  much  longer 
than  the  Eogers  Pass,  the  method  was  not  used;  and 
although  this  is  a  double-track  tunnel  there  is  no  ground 
for  assuming  that  the  greater  width  had  anything  to  do 
with  the  selection  of  the  driving  method.  The  conclusion 
is  probably  conservative  that  for  the  Simplon  itself  the 
parallel-tunnel  method  was  a  vitally  important  device, 
making  possible  the  successful  handling  of  great  springs 
of  water,  oppressive  heat,  and  swelling  rock ;  but  that  it 
established  no  valid  precedent  for  other  tunneling  opera- 
tions. 

It  is  pertinent  to  remark  that  none  of  the  critical  con- 
ditions of  the  Simplon  were  present  in  the  Rogers  Pass 
problem — neither  much  water  and  heat,  or  unsound  rock. 
Moreover,  the  builders  of  the  latter  say  directly  that, 
despite  the  outward  similarity,  their  method  has  no  rela- 
tion to  the  Simplon  method.  They  were  aiming  at  speed 
of  advance. 

This  reduces  the  case  to  a  simple  question,  which,  it 
may  be  hoped,  the  Eogers  Pass  engineers  will  answer  in 
due  time :  Wherein  does  the  supposed  gain  of  speed  or 
convenience  by  the  parallel-heading  method  lie?  It  can- 
not lie  in  the  heading  advance  itself,  since  the  main  head- 
ing should  get  along  just  as  fast  as  a  parallel  heading,  in 
respect  to  work  at  the  face,  and  since  no  difficulty  has 
been  found  elsewhere  in  passing  the  heading  muck 
through  the  break-up  and  enlargement  work  in  the  rear. 
To  cite  only  one  case  of  proof :  the  Loetschberg  headings, 
while  break-up  work  w^as  jn'oceeding  very  actively  at 
numerous  points  back  of  the  face,  w'ere  uninterruptedly 
driven  forward  at  a  very  much  faster  rate  than  Eogers 
Pass  has  been  able  to  report,  so  that  the  Loetschberg  or 
standard  method  cannot  be  materially  inferior  to  the 
Eogers  Pass  method  in  regard  to  muck  disposal. 

Drainage  was  not  a  factor  at  Eogers  Pass,  it  appears, 
for  if  it  were  the  pioneer  headings  would  have  been  driven 
on  an  up-slope,  to  drain.  Ventilation,  however,  may  have 
had  important  bearing,  and  a  clear  statement  of  how 
much  account  was  taken  of  ventilation  in  adopting  the 
tunneling  method  will  be  a  most  desirable  thing. 


Engineering  Xeirs  owes  a  mild  apology.  Success 
always  overcomes  carping  criticism,  and  the  Philadelphia 
Engineers'  Club  has  recorded  a  sweeping  success.  The 
club's  campaigners  did  not  go  after  a  million  members, 
as  a  jealous  Pittsburgh  newspaper  said — see  Engineering 
Neu's  of  last  week — but  only  after  a  modest  thousand. 
"Modest"  is  true  only  in  contrast,  however,  as  there  is 
nothing  small  about  the  project  of  gathering  in  1,000  new 
ones  in  four  days.  It  means,  says  the  local  mathema- 
tician,  250  per  day,  or  in  the  14-hr.  working  day  18 
members  per  hour.  Every  3  min.  20  sec.  a  new  candidate 
was  to  be  signed,  sealed  and  delivered.  That  is  real 
ambition. 

But  what  did  they  do?  They  not  only  made  good  but 
they  had  67%  to  spare!  No  less  than  1,776  persons  not 
previously  members  of  the  Philadelphia  Engineers'  Club 
were  convinced  by  the  earnest  arguments  of  the  member- 
ship solicitors. 


To  convert  this  phenomenal  achievement  into  a  perma- 
nent triumph  will  call  for  further  work,  harder  than  the 
efforts  of  the  whirlwind  campaign.  The  club  must  now 
"deliver  the  goods,"  to  speak  in  worldly  phrase.  Eecent 
Philadelphia  history  teaches  us  how  hard  it  is,  after  the 
newly  awakened  sleeper  has  "hit  the  sawdust  trail,"  to 
keep  him  awake.  Let  the  club  put  forth  its  efforts  to  this 
end.  Let  it  show  that  members  can  be  not  only  secured 
but  also  retained. 

L<D\;F=>C®stL  I?LenEafo2='c®dl='C®iac2'ete 

Wgitt®r<=  Works  CoBad^itt  J 

Engineers  may  well  be  set  to  thinking  by  the  low 
unit  cost  of  the  27  mi.  of  42-in.  reinforced-concrete  pipe 
for  the  new  water-supply  of  Victoria,  B.  C,  described 
elsewhere  in  this  issue.  The  cost  was  not  much  over,  the 
bid  for  wood-stave  pipe  and  only  a  little  more  than  half 
the  bid  for  riveted-steel  pipe.  It  should  be  noted,  how- 
ever, that  the  pipe  was  laid  on  the  hydraulic  grade  line, 
in  a  rough  and  heavily  timbered  country,  with  local  ce- 
inent  and  with  sand  and  gravel  readily  available.  It  may 
be  mentioned  that  the  carrying  capacity  of  the  pipe  ex- 
ceeds the  estimated  capacity  by  a  considerable  percentage. 
What  the  life  of  the  conduit  will  be  as  compared  with 
wood  and  how  water-tight  it  will  prove  after  the  test  of 
service  are  interesting  subjects  for  speculation.  Instead 
of  evil,  Engineering  News  'preiers  to  prophesy  a  long 
life,  and  a  useful  one,  for  this  concrete  conduit — which, 
by  the  way,  has  below  it  11  mi.  of  36-in.  riveted-steel  pipe 
under  pressure,  conveying  the  same  water,  and  thus  afford- 
ing some  chance  for  comparing  the  two  materials. 

SadleMglhfts   oia  tllh®  Flhallsidlelp&ii®, 

The  recent  three  days"  discussion  at  Philadelphia  of 
appraisals,  values  and  depreciation  of  public-utility  prop- 
erties (noted  elsewhere  in  this  issue)  was  of  peculiar 
interest  as  disclosing  the  tendencies  of  responsible  men 
connected  with  the  public  side  of  utility  regulation  the 
country  over.  There  were  represented,  of  course,  all 
shades  of  opinion.  The  utilities  themselves  were  not 
unrepresented,  even  though  the  conference  was  held  un- 
der the  auspices  of  the  Utilities  Bureau,  which  aims  to 
he  the  organization  of  the  public  side  nearest  approach- 
ing the  various  well-known  associations  of  utility  com- 
panies and  men.  The  utilities  might  have  been  more 
largely  represented  had  they  not,  as  there  is  reason  to 
believe,  been  afraid  of  giving  the  impression  of  trying 
to  strangle  cooperation  among  public  bodies  and  public 
men.  It  was  evident  throughout  all  the  discussions  (and 
it  likewise  has  been  evident  in  recent  meetings  of  util- 
ity-corporation men)  that  equity  to  both  public  and  cor- 
poration was  the  goal.  Of  course  there  were  inevitable 
differences  as  to  just  what  constituted  real  equity  and 
how  it  was  to  be  approached — differences  arising  from 
somewhat  antagonistic  viewpoints.  But  the  spirit  of 
equity  seemed  generally  to  dominate.  A  fetv  years  ago 
this  was  not  wholly  true  on  either  side  of  the  case,  and 
its  development  is  an  encouraging  evidence  of  the  benefits 
of  state  regulation. 

One  idea  accepted  by  the  gathering  was  that  the  in- 
troduction  of  the   term   "value"  had    been   unfortunate. 
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All  pMities,  except  possibly  one  proiniiu'iit  nnlrond  at- 
torney, who  stood  tirndy  on  tlie  bedrock  ol'  Sxqircnie 
Court  decisions  as  fixing  the  law  of  the  land,  were  seck- 
injx  to  find  as  a  rate  basis  not  tlie  economist's  market 
value  of  plant  and  business  (whicli  depends  on  rates) 
but  an  equitable  worth  on  which  the  utilities  should 
turn — as  cue  speaker  put  it,  "a  basis  of  compensation 
for  the  sacrifice  of  the  investor."  Eeproduction  cost 
of  property  and  business  under  present  conditions  was 
assailed  as  the  basis  of  rates;  but  as  single  elements 
tending  to  show  the  earning  worth  which  a  commission 
might  equitably  establish,  reproduction  under  present 
and  under  historical  conditions  was  finally  accepted. 
Thus  it  may  be  seen  how  advantageous  it  is  to  clear 
away  some  mutual  misconceptions  of  terms  whiili  in 
the  past  have  caused  needless  controversies. 

A  heart  throb  of  approval  and  sigh  of  regret  will  be 
evoked  from  every  engineer  in  the  public  service  who 
reads  the  following  words  from  a  recent  report  by  M.  L. 
Cooke,  Director  of  Public  Works  of  Philadelphia :  "With 


the  exception  of  a  very  few  jiositions,  the  jnen  in  this 
bureau  are  not  well  enough  paid.  The  whole  salary 
schedule  should  bo  revised,  and  upward."  Some  might 
say  that  the  best  and  only  way  to  remedy  this  deplorable 
state  of  unileriiay  is  well-conceived  pul)licity  work.  That 
the  author  of  the  rejjort  believes  in  publicity  no  one  who 
knows  him  and  liis  work  can  doubt.  But  ho  urges  other 
means  just  here — means,  too,  quite  within  the  reach  of 
every  engineer,  but  too  commonly  overlooked  and  neg- 
lected. To  quote  again:  "It  has  always  been  a  personal 
theory  of  mine  that  the  way  to  get  one's  salary  increased 
is  to  study  to  do  better  work  and  to  have  the  salary 
increase  come  as  a  byproduct."  Not  only  better  work, 
but  also  more  of  it,  might  well  be  the  study  of  many 
engineers  in  both  public  ami  private  service  who  are  more 
inclined  to  foriu  a  new  mutual-admiration  and  raise-our- 
pay  society  than  to  strive  every  day  to  do  their  best,  be 
their  salary  high  or  low.  When  maximum  output  and 
perfect  quality  have  been  secured  it  wU  be  found  that 
many  barriers  to  effective  and  desirable  publicity  have 
been  broken  down — and  the  way  paved  to  higher  salaries. 
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for   Fsi.'^flEa^°=i%,   ID)fllnFeiP©iae© 

Sir — The  relative  merits  of  sand  and  mortar  beds 
under  brick  and  block  pavement  continue  to  be  a  matter 
of  active  discussion.  I  notice  that  WTiters  on  the  sub- 
ject in  referring  to  mortar  beds  seem  to  have  in  mind 
two  quite  different  kinds  of  material.  The  one  is  a  so- 
called  mortar  made  of  sand  and  cement  mixed  with  only 
sufficient  water  to  dampen  it,  resulting  in  a  pulverulent 
mass  that  can  be  handled  and  gaged  like  damp  sand; 
the  other  is  a  true  and  quite  soft  mortar. 

The  former  has  been  more  or  less  used  as  a  substitute 
for  sand  alone  for  a  long  time ;  the  latter  is  a  com- 
paratively new  substitute  for  the  common  sand  cushion. 
The  writer  has  always  meant  this  latter  iu  speaking  of 
mortar  beds.  The  difference  between  the  t^vo  is  not 
alone  in  the  quantity  of  water  used  in  making  it  up. 
The  merely  dampened  mixture  of  sand  and  cement  is 
inferior  to  the  real  mortar.  It  does  not  set  up  into  a 
mass  of  anything  like  the  same  hardness  and  strength 
as  the  true  mortar.  This  was  proved  by  the  writer  in 
experiments  made  over  twenty  years  ago.  The  results 
of  the  tests  have  been  mislaid  and  I  cannot  give  the 
exact  figures. 

The  exf)eriments  may  easily  be  repeated  and  the  state- 
ment verified  by  making  up  cubes  of  the  two  mixtures, 
using  the  same  ratio  of  sand  and  cement  and  crushing 
them  after  the  usual  period  of  setting;  or  the  striking 
difference  in  hardness  between  this  so-called  mortar  and 
the  concrete  in  the  foundation  may  usually  be  observed 
in  cutting  through  a  pavement  several  years  old. 

It  will  sometimes  be  difficidt  to  tell  in  places  whether 
the  cushion  was  so-called  "mortar"  or  ordinary  sand. 
This  is  partly  because  block  pavements  with  close  joints, 
even  where  the  joints  are  ]iot  filled  with  impen'ious  ma- 


terial, may  not  permit  sufficient  water  to  reach  the  cush- 
ion to  complete  the  setting  jjrocess  for  a  long  time,  and 
the  jar  of  travel  over  the  pavement  may  break  up  the 
incipient  setting,  leaving,  in  places  at  least,  only  the 
equivalent  of  a  sand  cushion.  Furthermore,  tests  will 
show  that  the  dampened  sand  and  cement,  so  frequently 
called  mortar,  if  first  compacted  into  a  mold  and  then 
kept  saturated  with  water  will  never  attain  the  hard- 
ness and  strength  of  the  same  comf)osition  well  mixed 
with  sufficient  water  to  make  a  true  mortar. 

In  order  that  results  and  experience  may  be  properly 
compared,  it  should  always  be  noted  in  reports  of  mor- 
tar beds  whether  real  mortar  or  a  moistened  mixture 
of  sand  and  cement  (which  might  be  designated  as  semi- 
mortar)  is  used;  also,  Avhether  the  mortar  bed  is  applied 
before  or  after  the  foundation  concrete  has  set.  Unless 
the  former  method  is  followed,  the  effect  of  monolithii 
construction  may  not  be  fully  attained. 

New  York  City,  Nov.  11,  191.5.  S.  AYhixeky. 

C©llll©j^©s  ©.Eadl  (tlh©  ©©^©Eopaimeiatl 
©if  KIsiiln©siiSi.Il  IR©©©^2'c©s 

Sir — The  German  Government  testing  stations  in  tech- 
nical colleges  have  contributed  greatly  to  German  indus- 
trial efficiency,  ^^liy  cannot  the  United  States  Govern- 
ment so  iTtilize  the  brains  and  equipment  of  the  Land 
Grant  Colleges?  To  this  end  your  readers'  cooperation 
is  solicited  in  connection  with  a  proposed  bill  for  "me- 
chanic-arts experimentation." 

By  the  terms  of  the  proposed  bill  there  mil  be  estab- 
lished under  the  direction  of  the  laud-grant  college  in 
each  state  a  department  to  be  kno^vu  as  a  "mechanic-arts 
experiment  station"  for  the  purpose  of  conducting  orig- 
inal researches,  verifying  experiments  and  compiling  data 
in   the  mechanic   arts   and   in  their  application   to   the 
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improvement  oC  foiiditioii.-;  of  the  rural  and  industrial 
classes  of  the  United  States;  also  for  conducting  re- 
searches, investigations  and  experiments  in  connection 
with  the  production,  transportation,  extraction  and  man- 
ufacture of  substances  utilized  in  the  application  of  me- 
chanic arts  to  industrial  pursuits,  and  such  other  re- 
seardies  or  experiments  bearing  directly  on  the  various 
industries  of  the  United  States  as  may  in  each  case  be 
deemed  advisable,  having  dtie  regard  for  the  varying  con- 
ditions and  needs  of  the  respective  states. 

For  the  purpose  of  carrying  out  the  requirements  of 
the  proposed  bill  the  Federal  Government  will  be  asked 
to  appropriate  a  sum  of  $15,000  per  annum  to  each 
state.  In  order  to  secure  uniformity  of  methods  and  re- 
sults, some  department  of  the  United  States  Government 
will  be  designated  as  coordinator,  to  act  in  the  same  re- 
lation to  the  proposed  mechanic-arts  experiment  stations 
as  that  now  existing  between  the  Department  of  Agri- 
culture and  the  agricultural  experiment  stations. 

In  several  states,  including  Illinois  and  Iowa,  appro- 
priations by  state  legislatures  for  research  in  mechanic  arts 
have  been  occasioned  by  the  demand  from  the  industrial 
interests  of  the  states  for  scientific  experimentation  re- 
lating to  mechanic  arts.  That  these  appropriations  were 
well  utilized  is  evidenced  by  the  fact  that  about  150  bul- 
letins were  published  by  these  two  stations  within  the 
past  10  yr.,  the  largest  portion  of  which  is  among  the 
most  authoritative  literature  on  the  subjects  treated. 

The  land-grant  colleges  of  about  15  other  states  main- 
tain definite  organizations  for  carrying  on  research  in 
mechanic  arts,  but  have  no  support  from  their  states  or 
from  other  sources  for  such  investigations. 

Experiment  stations  in  the  mechanic  arts  vnll  also  co- 
operate with  the  agricultural  experiment  stations  in  solv- 
ing engineering  problems  which  are  intimately  related 
to  the  industry  of  agriculture.  Such  problems  include 
Hood  protection,  drainage  and  irrigation,  water-supply, 
sewage  disposal  and  farm  sanitation,  rural  architecture 
and  road  building.  The  proposed  Federal  aid  for  sys- 
tematic experimentation  in  mechanic  arts  is  analogous 
to  the  aid  provided  in  the  Hatch  Act  of  1887  and  is  for 
the  purpose  of  paralleling  the  excellent  work  which  has 
been  carried  on  by  agricultural  experiment  stations. 

The  Hatch  Act  and  the  proposed  bill  are  alike  supple- 
mentary to  and  in  full  accord  with  the  JMorrill  Acts  of 
1862  and  1890.  A.  A.  Potter,  Secretary, 

Land   Grant   College   Engineering  Association. 

:\Ianhattan,  Kan.,  Oct.  26,  1915. 
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Uueena  Boulevard  Concrete  Elevated  Structnre — By  acci- 
dental omission  the  article  published  Nov.  11  on  the  concrete 
arch  elevated  structure  on  Queens  Boulevard,  New  York  City, 
failed  to  state  that  Noble  &  Woodard,  consulting  engineers 
to  the  Public  Service  Commission,  were  consulted  in  reference 
to  the  design. 

Smooth  Railway  CrotiNini^s — A  correspondent  in  South 
Carolina  asks  to  be  informed  about  the  financial  benefit  to  a 
railroad  or  street-railway  of  "automatically  operated,  per- 
fectly smooth  crossings."  The  only  such  crossings  that  the 
editors  have  been  informed  of  are  used  by  the  Pacific  Electric 
Co.,  in  Los  Angeles,  and  are  made  by  the  Cobb  Shockless 
Crossing  Co.  (described  in  "Engineering  News"  of  June  10, 
1915,  p.  1151).  Where  two  tracks  cross,  the  rails  not  in  use 
are  depressed  so  as  to  have  a  continuous  rail  surface  for  the 
approaching  car  or  train.  The  financial  benefits  have  not  yet 
been   disclosed. 


By  C.  H.  RusTf 

A  new  $3,500,000  gravity  water-supply  for  Victoria, 
B.  C,  has  recently  been  provided,  consisting  of  the  rais- 
ing of  Sooke  Lake  12  ft.,  the  building  of  a  38-in.  con- 
duit and  a  storage  reservoir  of  i:36,000,000-gal.  (Imp.) 
capacity.  The  lipper  27.3  mi.  of  the  supply  conduit  is 
of  reinforced-concrete  lock-joint  pipe  and  the  lower  10.75 
mi.,  below  the  storage  reservoir,  is  of  riveted  steel  pipe. 
The  original  contract,  which  provided  for  40-in.  instead 
of  42-in.  concrete  pipe,  was  abandoned.  Under  the  new 
contract  42-in.  pipe  was  used,  for  reasons  stated  far- 
ther on. 

Victoria  has  a  population  of  about  50,000.  The  daily 
consumption  of  water  in  the  summer  is  80  Imp.  gal. 
per  capita ;  in  winter,  50.     All  services  are  metered. 

From  1873  to  1913  the  city  procured  its  water-supply 
from  Elk  Lake,  about  5  mi.  northeast  of  the  city.  The 
capacity  of  Elk  Lake  being  only  about  2,500,000  Imp. 
gal.  a  day,  the  city  was  compelled  to  procure  a  more  am- 
ple supply.  It  was  decided  to  bring  water  from  Sooke 
Lake,  which  drains  an  uninhabited  forest  area  of  311/^ 
sq.mi.  The  lake  is  about  4  mi.  in  length,  and  its  max- 
imum area  at  555  ft.  above  sea  level  is  978  acres.  It 
was  decided  to  construct  a  dam  at  the  foot  of  the  lake 
and  raise  the  level  12  ft.,  increasing  the  area  to  1,180 
acres. 

It  is  proposed  ultimately  to  utilize  the  Leach  Eiver 
watershed,  with  an  area  of  about  31  sq.mi.  the  water 
from  which  can  be  turned  into  Sooke  Lake  by  con- 
structing a  5-mi.  conduit.  If  it  should  be  necessary, 
the  dam  at  Sooke  Lake  can  be  raised  to  a  height  of  45 
ft.,  giving  a  reservoir  storage  of  17,358,000,000  Imp.  gal. 
The  scheme  which  has  now  been  completed  gives  a  reser- 
voir capacity  of  5,555,000,000  Imp.  gal. 

The  contract  for  the  new  supply  called  for  the  clear- 
ing of  the  land  around  Sooke  Lake  15  ft.  above  low  water 
and  the  construction  of  a  dam,  with  screen  house,  in- 
takes, etc.,  at  the  foot  of  the  lake;  27  mi.  of  40-in.  con- 
crete pipe  and  27  mi.  of  2-ft.  gage  railway  track;  a  tele- 
phone line;  the  clearing  of  a  reservoir  site  at  Hump- 
back, 12  mi.  from  the  city,  and  the  erection  there  of  a 
dam,  screen  house,  valve  chamber,  venturi  meters,  etc., 
and  the  building  of  11  mi.  of  36-in.  steel  pijie  leading 
to  the  city  reservoir.  The  contract  for  all  this  work 
was  awarded  to  the  Westholnie  Lumber  Co.,  of  Victoria. 
The  following  were  some  of  the  figures:  Earth  excava- 
tion, from  60c.  to  $1.50;  rock  excavation,  from  $1.75 
to  $7.50,  the  former  being  the  price  on  the  concrete  pipe 
line.  The  prices  for  clearing  land  around  the  lake  ranged 
from  $150  to  $250  per  acre. 

For  the  pipe  line  from  Sooke  Lake  to  Humpback  Res- 
ervoir bids  were  received  on  three  classes  of  pipe.  The 
bids  of  the  successful  contractor  for  pipe  laid  and  in- 
stalled were:  Wood-stave  pipe,  $2.47  per  foot;  riveted- 
steel  pipe,  $5.50  per  foot ;  reinforced-concrete  pipe,  $2.53 
jjer  foot.     It  was  finally  decided  to  use  the  concrete  pipe. 

On  the  pressure  line  from  Humpback  Reservoir  to  the 
city,  tenders  were  invited  for  three  kinds  of  steel  pipe. 

♦Slightly  condensed  and  rearranged  from  a  paper  read 
before  the  American  Society  of  Municipal  Improvements, 
Dayton.  Ohio,  October,   1915. 

tCity    Engineer,   Victoria,   B.    C. 
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The  prices  l)i<i  liy  tlie  contractors  were:  Lap-welded, 
$7  per  foot,  laid  and  connected ;  riveted-steel  plate,  -fV 
in.  thick,  $5.25;  3/g  in.  thick,  $(J.25;  lock-bar  pipe,  $6.80. 
It  was  decided  to  use  rivetcd-stoel  pipe. 

The  contractors  commenced  work  early  in  1912,  but 
the  pro<rress  made  was  not  at  all  satisfactory,  and  in 
April,  1913,  they  aban<loned  their  contract.  The  writer, 
as  Water  Commissioner,  recommended  to  the  Council 
tiiat  the  work  be  proceeded  with  by  day  labor.  This 
was  approved  and  the  city  innnediately  put  on  a  large 
force  of  men  at  various  camps.  The  laborers  were  paid 
$2.'i'5  per  day  for  8  hr.,  $1  a  day  Ijcing  deducted  for  their 
maintenance.  Free  medical  atteiuhuu-c  was  supplied  bv 
the  City  :Medical  Health  Officer. 

The  city  completed  the  clearing  of  tlic  land  at  Sooke 
Lake,  carried  out  the  construction  of  the  dam,  headwurks, 
etc.,  at  the  foot  of  the  lake  and  built  the  dam  at  Hump- 
back. 

It  was  considered  advisable  to  call  for  tenders  for  the 
conduit.  The  contract  for  the  construction  of  the  con- 
crete pipe  was  awarded  to  the  Pacific  Lock-Joint  Co., 
and  in  place  of  40-in.  pipe,  the  contractor,  having  the 
necessary  forms  on  hand,  agreed  to  construct  42-in.  pipe 
for  the  same  price,  its  tender  being  $2.29  per  foot,  in- 
cluding laying  and  installation,  but  not  transportation. 

The  concrete  pipe  had  a  shell  3  in.  thick  and  was  made 
in  -l-ft.  lengths,  except  the  pipe  used  for  siphons,  which 
was  more  heavily  reinforced  and  had  a  -1-in.  shell. 

The  city  awarded  the  contract  for  the  fabrication  and 
laying  of  the  riveted-steel  pipe  to  the  Burrard  Engi- 
neering Co.,  of  Vancouver,  at  the  following  prices:  ^ 
in.,  $5.50  per  foot;  %  in.,  $6.25  per  foot;  but  the  city 
carried  out  by  day  labor  the  necessary  excavating  and 
backfilling.  This  line  is  56,677  ft.  long  and  was  built 
and  laid  in  six  months. 

For  the  construction  of  the  concrete-pipe  line  a  right- 
of-way  100  ft.  wide  v.-as  secured.  All  trees  on  this  strip 
were  cut  down  and  any  tall  trees  outside  this  area,  which 
might  in  falling  damage  the  pipe,  were  removed.  The 
concrete  pijje  is  not  covered  except  immediately  in  the 
vicinity  of  the  Hiimpback  Eeser\oir,  where  it  was 
thought  slides  might  occur.  Open  standpipes  are  located 
2,000  ft.  apart  on  the  conduit  line,  and  each  of  the  six 
inverted  siphons  has  a  waste  oiitlet  at  the  bottom  con- 
trolled by  a  6-in.  gate  valve.  The  deepest  siphon  is  600 
ft.  in  length  and  has  a  maximum  head  of  90  ft.  The 
whole  of  the  concrete  pipe  line,  which  is  1-14,040  ft. 
long,  was  constructed  on  a  grade  of  1  ft.  in  1,000  ft. 
The  first  pipe  was  made  Apr.  20,  1914,  and  the  pipe 
line  was  finished  May  20,  1915. 

The  Humpback  storage  reservoir,  about  11  mi.  from  the 
city,  was  formed  by  building  a  60-ft.  concrete  dam  across 
the  valley  of  a  small  stream.  It  has  a  storage  capacity 
of  136.000,000  Imp.  gal.  and  floods  an  area  of  331/0 
acres,  originally  covered  with  a  very  thick  forest.  A  por- 
tion of  the  reservoir  site  had  black  soil  of  peaty  nature. 
It  was  decided  to  cover  this  with  a  6-in.  layer  of  clean 
gravel. 

The  water  flows  into  this  reservoir  from  the  concrete 
pipe  line  over  a  series  of  steps.  There  is  also  a  24-in. 
bypass  to  the  pressure  line.  During  the  summer  of 
1915,  owing  to  algse  in  the  reservoir,  the  water  was  sent 
to  the  city  through  this  bypass. 

Because  of  the  great  pressure,  it  was  decided  instead 
of  delivering  the  water  direct  to  the  city  to  permit  it 


to  overflow  into  Smith's  Hill  Reservoir,  situated  within 
the  city  and  having  a  capacity  of  about  15,000,000  Imj). 
gal.,  which  acts  as  a  pressure  regulator. 

To  protect  the  watershed  of  Sooke  Lake  from  any 
possible  danger  of  pollution,  the  city  purchased  the  whole 
area  of  about  15,000  acres  for  $12  ])er  acre.  It  expects 
ultimately,  if  it  so  desires,  to  more  than  compensate  it- 
self for  this  outlay  by  disposing  of  the  very  large  amount 
of  valuable  timber  which  is  on  the  watershed. 

The  abandonment  of  the  work  by  the  contractor,  the 
Westholme  Lumber  Co.,  led  to  a  protracted  litigation. 
The  company  entered  suit  against  the  city,  claiming 
$500,000  damages.  The  suit  was  heard  in  Victoria 
last  winter,  and  the  jadge  hearing  the  case  was  assisted 
by  two  assessors,  who  were  civil  engineers.  The  case 
lasted  six  weeks  and  a  verdict  was  given  for  the  city, 
but  the  company  has  ap  ealed  and  no  doubt  the  case  will 
be  prolonged  for  some  time  before  final  decision. 

The  system  was  completed  and  put  into  use  on  June  2, 
1915.     No  fatal  accidents  occurred  during  construction. 

The  original  contract  called  for  the  delivery  of  16,- 
000,000  Imp.  gal.  per  24  hr.  through  a  40-in.  pipe.  The 
maximum  flow  through  the  42-in.  pipe  actually  built,  as 
determined  by  test,  was  22,400,000  Imp.  gal.  in  24  hr. 

One  accident  has  occurred  to  the  concrete  pipe  line. 
During  a  forest  fire  a  tree  came  down  the  side  of  the 
mountain  and  broke  one  pipe  and  cracked  six  more.  Re- 
pairs to  the  two  breaks,  however,  were  quickly  made. 

The  contractors  for  the  concrete  pipe  line  agreed  to 
maintain  the  pipe  for  a  period  of  one  year.  At  present 
there  is  a  leakage  in  the  27  mi.  of  about  500,000  Imp. 
gal.  per  24  hn  It  is  expected  that  these  leaks  will  be 
entirely  eliminated  when  the  necessary  repairs  are  made. 

The  following  is  the  actual  cost  of  work  by  the  city : 

Sooke   L,ake   Dam 

PerCu.Yd. 

Earth  excavation    $1.42 

Rock    excavation     4.24 

Concrete   in   foundation  of  dam 15.68 

An  the  cement  had  to  be  shipped  by  rail  and  hauled  by 
teams  about  10  mi.  over  very  rough  roads.  The  gravel  and 
cement  were  procured  from  the  upper  end  of  the  lake  and  had 
to  be  towed  to  the  foot  of  the  lake.  This  involved  the  placing 
of  a  tug  in  the  lake,  which  had  to  be  transported  from  Victoria 
over  the  mountain,  and  the  construction  of  scows. 
Concrete    Pipe    Line 

Per  Lin. Ft. 

Pipe    $2.32 

Concrete  trestles  for  pipe  line .18 

Railroad    .53 

Transportation    .33 

Total    $3.36 

Telephone   Line 

Per    mile     $426 

Steel    Pipe   Line 

Contract  price  for   A-in.  pipe,  per  lin.ft $5.50 

Contract  price  for   %-in.   pipe,   per  lin.ft 6.25 

Earth  excavation,  day's  work,  per  cu.yd 1.32 

Backfilling,    days    work,    per    cu.yd .55 

Humpback   Reservoir 

Earth  excavation,  per  cu.yd $2.09 

Rock    excavation,    per   cu.yd 12.78 

Clearing,   per  acre 605.00 

Placing  gravel   in   bottom,   per  cu.yd 2.48 

Concrete  foundations  for  dara,  per  cu.yd 9.00 

Concrete  in    dam,    per   cu.yd 10.05 

These  prices  include  plant,  tools,  equipment,  supplies,  book- 
keeping, etc. 

Wynn  ileredith,  of  the  firm  of  Sanderson  &  Porter, 
Xew  York,  was  engineer  for  the  work.  He  was  repre- 
sented on  the  ground  during  the  progress  of  the  work 
by  Boyd  Ehle. 

The  entire  cost  of  construction,  including  engineering, 
etc.,  was  $2,037,176,  and  the  cost  of  land,  including  right- 
of-way  for  pipe  lines,  site  for  Humpback  reservoir,  land 
adjoining  Sooke  Lake  and  the  Sooke  Lake  drainage  area, 
in   all  amounted  to  approximately  $540,000. 
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SYNOFiSlS — Building  a  road  to  carry  heari/ 
traffic  on  an  easy  grade  up  the  steep  slopes  of  the 
Palisades  at  New  York  City.  The  road  is  brich- 
paved,  and  is  guarded  by  a  heavy  parapet  wall  with 
novel  coping. 

On  the  west  bank  ol  tlie  Hudsuii  River,  opposite  New 
Yorii  City,  rises  tiie  long  range  of  trap-rock  precipices 
known  as  the  Palisades.  Their  summits  are  -100  to  500 
ft.  above  the  river,  and  the  cliffs  themselves  have  a  height 
of  50  to  100  ft.  From  their  foot,  a  steep  rock-strewn 
slope  well  forested  extends  to  the  river.  These  cliffs  and 
tlie  slope  below  them  to  the  river  were  made  a  public  park 
bv  joint  action  of  the  New  York  and  New  Jersey  legisla- 
tures fifteen  years  ago,  and  were  placed  under  jurisdiction 
of  an  interstate  commission,  a  body  that  is  unique  in 
being,  so  far  as  is  known,  the  only  example  of  an  organ- 
ization empowered  to  carry  out  a  public  work  by  the 
joint  authority  of  two  states. 

From  the  first  it  has  been  planned  to  build  a  driveway 
through  the  park  along  the  west  shore  of  the  river,  and 
this  projected  road  was  long  ago  christened  the  Henry 
Hudson  Drive.  It  is  planned  to  have  this  driveway 
eventually  extend  and  complete  a  through  highway  along 
the  west  bank  of  the  Hudson  from  New  York  to  Albany. 

The  first  section  of  this  drive,  known  as  the  "Engle- 
wood  Approach,"  was  completed  and  opened  in  June, 
1915.  It  consists  of  a  roadway  starting  from  the  top  of 
the  cliffs  at  Englewood  and  pursuing  a  zigzag  course  down 
a  steep  slo]ie  to  the  river,  where  a  ferry  to  Dyekman  St., 
New  York  City,  has  been  established.  The  new  road  be- 
comes the  best  avenue  for  through  automobile  travel  to 
yev,-  England,  where  it  is  desired  to  avoid  the  crowded 
streets  of  downtown  New  York.  The  easy  grades  of  the 
new  highway  tend  to  make  it  the  favorite  route  for  most 
of  the  plca>;ure  travel  between  New  York  City  and  New 
Jersey. 

The  new  roadway  across  the  Palisades  Park  follows  the 
general  route  of  an  old  road  built  seventy-five  years  or 
more  ago,  which  took  advantage  of  a  natural  break  in  the 
cliffs.     The  old  road  was  a  very  narrow  sidehill  cutting. 


iisadie© 

suppurted  on  the  lower  side  by  rough  stone  walls  which, 
while  they  had  only  a  shallow  footing  and  were  only  one 
course  thick — a  mere  veneer  for  the  earth  backing,  in 
fact — had  stood  up  surprisingly  well. 

In  order  to  make  a  roadway  wide  enough  to  carry  the 
expected  traffic,  it  was  necessary  to  cut  much  farther  into 
the  stee]5  slope,  and  support  the  fill  on  the  lower  side  by 
a  high  and  substantial  retaining  wall.  On  the  upper  side 
also,  along  the  lower  section  of  the  road,  it  was  eventually 
found  necessary  to  hold  the  caving  earth  and  disintegrat- 
ing shale  of  the  bank  by  a  substantial  wall.  The  lower 
wall  was  built  of  dry  rubble ;  the  upper  one  of  dressed 
stone  laid  in  cement.  All  these  walls  were  built  of  the 
trap  rock  obtained  in  excavating  the  cliff's  above. 

A  EoAD  Down  a  Cliff 

On  the  middle  section  of  the  roadway  the  old  road 
passed  along  a  narrow  ledge  half  way  down  the  face  of  the 
vertical  cliff,  nearly  a  hundred  feet  in  height.  The  neces- 
sary widening  of  the  roadway,  therefore,  meant  either 
very  high  wall  work  to  support  the  lower  side  or  the 
excavation  of  a  great  amount  of  rock  from  the  high  cliff. 
Tlie  former  plan  was  followed  on  the  lower  section,  and 
as  the  road  ascended  and  the  height  of  the  cliff  above  it 
became  lower,  the  width  was  gained  wholly  by  excavation. 

The  accompanying  topographical  map  with  the  general 
view  gives  a  good  idea  of  the  route  followed  by  the  new 
roadway.  It  may  bei  noted  that  very  heavy  excavation 
was  required  at  the  two  "loops,"  or  hairpin  turns,  to 
obtain  sufficient  width  to  enable  vehicles  to  turn  safely 
without  interference  between  the  ascending  and  descend- 
ing streams  of  traffic.  The  grade  of  the  roadway  is  about 
8%.     This  has  proved  very  satisfactory  for  automobiles. 

The  lower  side  of  the  roadway  is  protected  for  the 
whole  distance  by  a  very  heavy  parapet  of  trap-rock 
masonry.  The  coping  for  this  parapet  is  of  massive 
blocks  roughly  dressed  and  rounded,  and  harmonizing 
with  the  general  rough  and  wild  character  of  the  land- 
Sfa])e.  The  blocks  are  so  heavy  and  substantial  that  they 
are  not  likely  to  be  lifted  oft"  and  cast  down  the  slope  by 
mischief  makers,  and  they  form  a  surface  too  rough  to 
permit  anyone  to  walk  along  their  tops. 


FIGS.   1   AND   2.    TWfJ  VIEWS  OF  THE  ENGLEWOOD  APPROACH;    HENRY    HUDSON    DRIVE,    PALISADES    PARK 
Fig.    1 — Looking    up    the    Englewood    Approacli    from    the   lower  end.     Taken  in  the  winter  of  1914  when  the  leaves  were 
oft:  in  summer  the  roadway  is  nearly  hidden.      Figr.  2 — On   the  lower    section    looking   toward   the   first   loop.      The   retaining 
wall  on  the  upper  side  of  the  roadway  meets  and  unites  with  the  wall  on   the  lower  side  of  the  upper  roadway 
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FIGS.    3   AXD   4. 
Fig.    3 — Winter 


IX   VIEWS  ON  THE   ENGLEWOOD   A 


I'HOACH   OF   THE   HENin     M  L  I      .   N    OHIVIC 
nd    up    the    upper    roadw 


Much  study  was  given  to  the  selection  of  the  paying  lor 
the  roadway.  It  was  appreciated  that  a  very  heavy  traffic 
was  to  be  exjiected,  for  the  road  will  soon  become  the 
chief  avenue  between  Xew  York  City  and  a  large  section 
of  the  suburbs  in  northern  Xew  Jersey.  Granite  and 
seoriffi  blocks  were  considered,  but  it  was  realized  that  a 
very  large  proportion  of  the  traffic  would  be  motor- 
driven,  and  it  was  desired  to  secure  as  smooth  a  pa\e- 
luent  as  possible.  The  final  decision  of  the  commission, 
therefore,  was  to  use  paving  brick  of  the  "hillside"  pat- 
tern, having  a  bevel  on  one  side  to  afford  a  toe  hold  to 
horses.  The  brick  were  furnished  by  the  Mack  Co.,  and 
were  inspected  at  the  kiln  by  the  Pittsburgh  Testing 
Laboratory.  They  are  laid  on  a  5-in.  concrete  foundation 
with  a  ll^-in.  sand  cushion,  the  joints  being  grouted.  At 
the  numerous  curves  "dutchmen,"  or  V-shaped  sections, 
were  laid  at  intervals  to  keep  the  courses  square  with  the 
axis  of  the  road. 

Lighting  axd  Draixixg  Exglewood  Appkoach 

The  roadway  is  lighted  Ijy  tungsten  series  incandescent 
hunps,  placed  in  porcelain  globes  carried  on  low  standards 
set  on  the  parapet  wall.  The  current 
for  the  lamps  is  carried  in  under- 
ground cables,  laid  in  ducts  beneath  the 
]iaving.  The  roadway  drainage  is  also 
<arried  in  a  pipe  sewer  beneath  the 
paving,  with  catch  basins  at  intervals. 

A  difficult  problem  was  presented  by 
n  6-in.  east-iron  sewer  pipe  which  car- 
ried the  sewage  from  a  few  houses  on 
the  plateau  at  the  top  of  the  cliffs. 
This  pipe  extended  down  the  face  of 
tlie  precipice  some  40  ft.  in  height  be- 
side the  roadway  and  was  an  eyesore 
that  it  was  desired  to  remove.  Various 
plans  were  canvassed  for  diverting  the 
jiipe  to  other  locations,  but  all  were 
found  very  expensive.  It  was  then  jn-o- 
posed  to  bore  a  well  in  the  cliff  back  of 
tlie  face,  drift  in  at  the  foot  and  drop  a 
pipe  with  screwed  joints  down  the 
well  to  connect  with  the  pipe  crossing 
then  built  imderneath  the  roadway. 
Various   kinds   of   well-drilling   outfits 


were  investigated,  and  it  was  concluded  that  the  ordinary 
artesian-well  sinking  outfit  would  be  the  most  eco- 
nomical. The  contract  to  sink  the  well  was  let  for 
a  lump  sum  of  $1,000,  and  the  contractor  decided  to 
use  the  chilled-shot  method  of  boring.  He  made  good 
progress  in  the  solid  rock,  but  the  trap  of  the  Palisades 
is  full  of  fissures  and  seams,  and  when  these  were 
encountered  the  shot  were  lost  and  boring  was  suspended. 
The  boring  was  finally  completed,  but  with  greater 
outlay  in  time  and  money  than  had  been  anticipated. 

COXDUCT  OF  THE   CoXSTRUCTIOX   WoiiK 

While  the  Palisades  Interstate  Park  Commission  now 
has  its  own  offices  and  engineering  staff,  at  the  time  the 
road  described  was  undertaken,  Watson  G.  Clark,  of 
Tenafly,  X.  J.,  was  placed  in  charge  of  the  work  as  chiel' 
engineer.  Surveys,  plans  and  specifications  were  prepared 
by  Mr.  Clark,  bids  were  advertised  for,  and  the  contract 
was  let  to  the  lowest  bidder,  the  Miles-Tighe  Contracting 
Co.,  on  a  unit-price  basis. 

The  largest  item  of  cost  in  I  lie  work  is  the  excavation, 
for  which  the  contract  price  was  $1.(3.5  per  cu.yd.  for  rock. 
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and  68c.  for  earth.  Nearly  39,000  cn.yd.  of  rock  and 
nearly  36,000  cu.yd.  of  earth  were  removed.  The  ma- 
sonry walls  cost  ahout  $57,000,  in  which  the  largest  items 
were  7,900  cu.yd.  of  dry  rubble  at  $3  per  cu.yd.,  80,000 
eu.ft.  of  parapet  wall  at  40c.  per  cu.ft.  for  two-faced  wall 
and  30c.  per  cu.ft.  for  one-faced. 

Structural  concrete  at  $13  per  cu.yd.  accounted  for 
nearly  $50,000  of  the  cost.  It  proved  necessary  to  use  a 
great  deal  of  concrete  in  leveling  up  the  footings  for  the 
retaining  wall  and  filling  openings  in  the  high  cliffs  to 
support  the  roadway  on  the  lower  side.  The  brick  paving 
cost  about  $41,000,  there  being  over  12,000  sq.yd. 

The  total  cost  of  the  roadway,  about  4,000  ft.  in  length, 
including  engineering  and  inspection,  will  be  over  $300,- 
000.  This  includes  the  electric-lighting  equipment  al- 
ready referred  to  and  also  the  construction  of  a  large 
paved  plaza  at  the  summit,  where  those  who  come  there 
to  .see  the  view  may  park  automobiles. 

The  work  of  construction  has  been  supervised  by  a  com- 
mittee of  the  commission,  of  which  Abram  De  Ronde  was 
the  first  chairman.  Upon  his  retirement  from  the  com- 
mission, he  was  succeeded  by  Col.  E.  A.  Stevens,  and  he 
in  turn  by  Charles  Whiting  Baker. 

Us®  ©if  Wsifteip  Hsa  t&i©  M<Ddl©sto 

By  Kexxeth  A.  Heeox* 

During  the  season  of  1914  the  writer  conducted  a 
series  of  irrigation  investigations  in  the  Modesto  Irriga- 
tion District.  Records  of  canal  flow  and  irrigation 
methods  were  kept  in  such  detail  that  it  is  believed  they 
may  be  of  value  as  illustrating  irrigation  practice  in  cen- 
tral California. 

To  record  the  canal  flow  during  the  season,  gaging 
stations  were  established  on  all  the  principal  canals  and 
laterals  and  readings  made  daily  and  twice  a  day  by  the 
ditch  tenders  and  water  distributors.  Por  the  purpose 
of  observing  irrigation  methods  15  representative  tracts, 
ranging  from  30  to  80  acres  in  size,  were  selected  and 
complete  records  of  the  manner  of  usiirg  water  and  of  the 
crop  obtained  were  kept. 

As  86%  of  the  46,000  acres  in  cultivation  in  the  dis- 
trict is  in  alfalfa,  the  tracts  selected  were  in  this  crop, 
and  records  on  these  fields  consisted  of  soil  report,  depth 
of  ground-water  measurements,  time  of  starting  and 
ending  each  irrigation,  irrigation  head,  amount  of  water 
applied  at  each  irrigation  and  during  the  season  and  crop 
report. 

Systems  of  Checking  Laxd  for  Water  Distribution 

Two  methods  of  checking  land  are  in  general  use — the 
square-  and  strip-check  systems.  The  square  check  is 
better  adapted  to  areas  having  little  slope  and  to  the 
harder  soils  upon  which  it  is  necessary  at  times  to  let 
water  stand  one  or  two  hours  several  inches  deep  in  checks 
until  the  soil  is  saturated.  Checks  are  ordinarily  laid 
out  so  as  to  contain  an  acre  and  are  either  level  or  slop- 
ing slightly  away  from  the  box  on  the  lateral.  Borders 
or  levees  about  12  in.  high  and  10  or  12  ft.  wide  on 
the  base  surround  each  check.  The  land  the  levees  occupy 
is  not  wasted,  but  is  seeded  and  cropped  exactly  as 
the  rest  of  the  check;  and  while  water  seldom  reaches 
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the  top  of  the  levees,  the  soil  subirrigates  so  that  in  look- 
ing over  a  well-laid-out  and  irrigated  field  of  alfalfa  the 
location  of  the  levees  is  only  distinguished  by  the  appa- 
rently higher  growth  on  them.  The  strip-check  system 
is  generally  acknowledged  the  best  method  of  laying  out 
the  land  where  the  slope  is  sufficient.  Checks  60  ft. 
wide  and  300  ft.  long,  with  a  fall  of  0.3  to  0.4  ft.,  give 
the  best  results.  The  old  contour-check  system  is  no 
longer  used,  and  lands  that  were  checked  in  that  manner 
years  ago  are  being  rechecked  to  conform  to  one  of  the 
other  systems  that  have  supplanted  it. 

Size  of  Irrigation  Head 

An  irrigator  is  allowed  the  use  of  a  30-sec.-ft.  head 
for  20  min.  on  each  acre  of  land  he  irrigates.  This 
amoimt  spread  evenly  over  his  land  would  cover  it  to  a 
depth  of  61/)  in.  This  head  is  turned  into  two  or  three 
checks  at  a  time,  and  in  the  case  'ji  ihe  ordinary  sandy 
soil  of  the  district  is  allowed  to  run  'nto  a  check  until 
it  lacks  50  ft.  or  so  of  reaching  the  low  end.  It  is  then 
shut  oif  and  turned  into  another  check.  The  application 
of  too  much  water  results  in  its  piling  up  in  the  lower 
end  of  the  check,  and  the  water  and  hot  sun  kill  the 
alfalfa. 

While  the  time  is  usually  strictly  adhered  to,  the  size 
of  the  irrigation  head  varies  somewhat,  and  ditch  tenders 
and  the  water  distributor  endeavor  so  to  adjust  the  size 
of  the  head  that  the  farmer  will  obtain  30  sec.-ft.  at  his 
field,  and  an  amount  equal  to  the  transmission  loss  in 
tlie  lateral  (depending  on  its  length)  is  added  at  the 
headgate. 

During  the  season  66  irrigation  heads  were  measured. 
The  largest  amounted  to  40.9  sec.-ft.  and  the  smallest 
to  10.50  sec.-ft.  Only  the  largest  ranches  can  use  a 
head  of  more  than  30  sec.-ft.,  and  then  it  is  divided  into 
two  heads.  The  average  head  in  use  on  the  15  tracts 
during  the  season  was  19.32  sec.-ft. 

Amount  of  Water  Applied  Per  Irrigation 

The  amount  of  water  applied  to  the  land  varied  on 
different  fields  and  at  different  times  of  the  year.  As 
a  rule,  the  first  irrigation  was  the  heaviest.  The  late 
summer  irrigations,  however,  usually  took  a  large  amount 
of  water  where  it  was  available,  not  so  much  because  the 
land  required  it,  but  because  the  farmers  endeavored  to 
"store"  enough  in  the  top  soil  to  carry  them  through 
until  the  winter  rains.  Some  fields  were  irrigated  six 
tunes  during  the  season,  while  others  received  water  only 
three  times.  The  average  number  of  irrigations  received 
by  the  15  fields  was  4.4.  The  lightest  irrigation  of  the 
season  was  on  a  tract  of  young  alfalfa  and  amounted  to 
a  depth  of  0.25  ft.  Water  amounting  to  a  depth  of  1.55 
ft.  was  used  to  irrigate  another  tract  of  older  growth  in 
a  sandier  location.  The  larger  number  of  fields  used  a 
depth  of  0.55  ft.  or  less  for  each  irrigation,  and  the 
average  amount  of  water  applied  at  each  irrigation  on 
the  entire  number  of  tracts,  was  0.65  acre-ft.  per  acre. 

'\Mien  raising  alfalfa,  irrigators  prefer  to  irrigate  a 
week  or  so  before  the  hay  is  cut  or  just  as  soon  as  it  is 
removed  from  the  field.  The  average  time  Ijetween  cut- 
tings is  about  33  days,  and  this  represents  the  average 
period  between  irrigations  for  the  season.  In  the  harder 
soils,  however,  irrigation  must  be  more  frequent,  and  one 
field  irrigated  at  21-day  intervals  suffered  severely  for 
water  between   irrigations.     On   the   other  hand,   where 
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till'  ground  wjltcr  was  cKisc  Id  the  siiii'arc  and  the  crdp 
subirrifiateil,  lii'lds  went  uiiirrigati'd  10  or  oO  days  with- 
out apparent  damage  to  the  croj). 

The  amount  of  water  apj)lied  to  tlie  Holds  Tinder  obser- 
vation during  the  season  varied  rroni  a  total  depth  of  1.55 
ft.  on  a  field  of  young  alfalfa  planted  in  a  hard  soil 
to  a  depth  of  6.73  ft.  on  another  field,  perhaps  the  sandi- 
est in  the  district.  These  two  represent  extremes.  The 
larger  nuniher  of  fields  used  from  2.5  to  3  acre-ft.  per 
aere  in  tour  or  five  irrigations.  The  average  amount 
used  on  the  15  fields  was  2.H\  -.wiv-d.  jier  acre. 

Irrigation  Head  and  NOumi-:  i'eu  Iurication 

It  is  the  general  o])iiiion  of  irrigators — which  was  sub- 
stantiated by  experiment  and  measurements — that  a  large 
irrigation  head  is  more  economical  than  a  small  one.  One 
of  the  tracts  under  observation  nsed  2.49  acre-ft.  per 
acre  during  the  season.  This  field  was  thoroughly  irri- 
gated each  time  and  used  heads  of  from  24.1  to  40.9 
see.-ft.  Another  irrigator  who  constantly  utilized  a  head 
of  from  10  to  12  see.-ft.  used  over  6.50  acre-ft.  per  acre 
in  six  irrigations. 

While  a  difference  in  soil  of  tlie  two  tracts  was  lield 
responsible  for  some  of  this  large  difference,  the  larger 
part  of  it  was  charged  to  the  small  field  laterals  and 
boxes  on  the  latter  tract,  which  fed  water  into  the  checks 
so  slowly  that  the  upper  ends  were  saturated  to  an  unnec- 
essary depth  before  water  reached  the  lower  ends.  Meas- 
urements of  depth  of  saturation  in  checks  in  this  and 
other  fields  showed  that  the  use  of  a  small  head  invari- 
ably resulted  in  a  much  deeper  saturation  of  the  soil  in 
the  high  end  of  the  check  than  occurred  in  the  low  end. 
On  the  other  hand,  the  larger  head  spread  more  rapidly 
over  the  check  and  resulted  in  a  more  even  penetration 
of  the  water. 

One  of  the  best  producing  tracts  in  the  district  (partly 
subirrigated)  cropped  8.50  tons  of  alfalfa  between  April 
and  October.  Other  ranches  were  not  so  fortunate,  and 
yields  as  low  as  1.35  tons  per  acre  were  measured.  Four 
to  6  tons  per  acre  represented  a  general  yield,  and  the 
average  number  of  tons  per  acre  cut  from  the  tracts 
under  observation  was  5.4.  This  is  believed  to  represent 
a  fair  average  for  the  entire  neighboring  district  and 
this  part  of  the  state. 

TiiAxsiiissioN"  Losses  ix  C'axals  axd  Laterals 

The  main  supply  canal  wliieh  heads  on  Tuolumne 
River  at  La  Grange  is  44.7  mi.  in  length.  Discharge 
measurements  were  made  daily  during  the  season  on  the 
upper  34.2  mi.  The  lower  10.5  mi.  is  classed  as  a  main 
lateral,  and  the  loss  in  the  canal  shown  in  the  accompany- 
ing table  is  determined  from  the  daily  measurements  men- 
tioned on  the  upper  portion  of  the  canal.  There  are  96 
mi.  of  main  laterals  in  the  district.  These  take  water 
from  the  main  canal  at  points  below  the  twenty-second 
mile  and  are  eight  in  number.  The  shortest  is  7.3  mi. 
and  the  longest  17.1  mi.  The  capacity  of  these  laterals 
runs  from  2  to  10  irrigation  heads.  Measurements  were 
made  daily  for  seepage  losses  on  14  mi.  of  these  laterals, 
and  periodically  during  the  season  on  the  remainder. 
From  all  tliese  measurements  it  was  estimated  that  16% 
of  the  water  entering  tlie  main  laterals  is  lost  in  trans- 
mission to  the  heads  of  the  ]n-ivate  laterals. 

There  are  1,600  mi.  of  private  laterals  in  the  district, 
mostly  of  one-head  capacity.     Tliey  are  not  continuously 


in  use,  nor  are  all  in  use  at  one  time.  'I'he  "I'lm"  in  eacli 
is  usually  from  one  hour  to  sevei'al  days  diii-ing  the  month. 
The  losses  were  deterniinetl  as  follows:  When  the  system 
was  working  under  normal  conditions,  ditch  tenders 
reported  the  mileage  of  laterals  in  operation  at  a  given 
time.  In  this  way  it  was  found  that,  as  a  rule,  about  31.2 
mi.  of  private  laterals  were  in  continuous  operation  dur- 
ing the  season. 

Numerous  measurements  were  made  on  laterals  of  this 
type  to  determine  seepage  losses.  It  was  found  that  the 
average  loss  per  mile  was  1.35  see.-ft.  The  average  length 
of  a  private  lateral  is  1.64  mi.  It  was  estimated  from 
this  that  10%  of  the  water  taken  into  the  heads  of  private 
laterals  was  lost  in  invisible  seepage  and  evaporation 
between  the  farm  and  the  head  of  the  private  laterals. 
The  figures  in  the  accompanying  table  correspond  to  this. 

TRANSMISSION    LOSSES    IN    CANALS    AND    LATERALS    IN    THF. 
MODESTO  IRRIGATION  DISTRICT,  SEASON  OF  1914 

Trans-  Trans- 
Trans-  mission  mission  Pt-r  Cent. 
Mean  Flow        mission  Loss  in  Loss  in          Flow  of  Intake 
of  Intake          Loss  in  Main  Lat-  Private  Reaching  Capacity 
Main  Canal,  Main  Canal,  erals.  Laterals,       Fields,  Reaching 
Month          Sec.-Ft.          Scc.-Ft.  Sec.-Ft.  Sec.-Ft.      Sec-Ft.  Fields 

April 416.9                  96.9  51.2  26.9  *161.9  38.8 

May 629.5                101.8  84.5  46.3         396.9  63.0 

June 670.6                121.6  87.8  46.1  415.1  61.9 

July 583  2                113.0  75.2  39.3  355.5  610 

August...        400  0                 108.0  46.7  24.5          220.8  .55  3 

Average       540  0                108  3  69.1  36  6         310.0  57  4 

Percent..        100.0  20.1  12  8  6.8  57.4 

*  Estimated  80  sec.-ft.  wasted  on  account  of  wet  weather. 

Operating  losses  are  caused  by  (a)  accidents  to  the 
main  canal,  which  necessitate  its  being  shut  down  for 
repairs;  (b)  losses  due  to  changing  the  flow  from  one 
lateral  or  headgate  to  another;  (c)  accidents  to  laterals 
and  leakage  from  structures.  From  careful  records  dur- 
ing the  season  it  was  estimated  that  operating  losses  for 
any  year  would  be  close  to  5%  of  the  intake  flow  of  the 
main  canal  if  it  were  in  continuous  operation  during  tlip 
season. 

AMorxT  OF  Drainage  from  Irrigated  Land 

Six  years  ago  a  drainage  canal  extending  from  east 
to  west  through  the  district  was  built.  Ground  water 
stands  at  from  4  to  7  ft.  below  the  surface  of  about  15,000 
acres  tributary  to  this  canal.  Although  this  land  was 
irrigated  with  more  than  2  acre-ft.  per  acre  during  the 
season,  the  flow  of  the  drain  averaged  only  3  sec.-ft.  dur- 
ing this  time.  It  was  estimated  that  less  than  2%  of 
the  irrigation  water  readied  the  drain  canal. 


A  Minnesota  State  Park  with  an  unusual  history  is  the 
Jay  Cooke  Park  on  the  St.  Louis  River,  IS  mi.  northwest  of 
Duluth.  An  area  of  2,200  acres  of  w'ild  land  on  the  banks 
of  the  river  has  been  given  to  the  State  of  Minnesota  for  a 
public  park  by  the  heirs  of  Jay  Cooke,  the  famous  banker 
of  Civil  War  times.  The  gift  carries  the  stipulation  that  the 
state  shall  add  4,000  acres  of  adjoining  land  to  the  gift.  At 
this  point  the  St.  Louis  River  is  very  turbulent,  falling  about 
400  ft.  in  5  mi.,  and  the  scenery  is  rugged  and  picturesque. 
The  park  is  7  mi.  above  the  hydro-electric  power  plant  of 
the  Great  Northern  Power  Co.  The  interesting  history  of  this 
bit  of  country  concerns  the  Duluth  &  Winnipeg  Ry.,  an  early 
northwestern  project  in  which  Jay  Cooke  was  heavily  inter- 
ested. A  roadbed  had  been  graded  through  this  section  of 
the  St.  'Louis  valley,  in  spite  of  great  physical  obstacles, 
when  the  panic  of  1S73  caused  the  collapse  of  the  project. 
Subsequently  work  was  resumed  and  rails  were  laid  on  a 
portion  of  the  work,  when  a  disastrous  accident  led  to  its  final 
abandonment.  In  the  40  yr.  since,  the  roadbed  has  become 
overgrown  with  brush,  but  it  is  estimated  that  a  few  thou- 
sand dollars  will  convert  the  old  railway  right-of-way  into  a 
fine  boulevard.  There  are  trestles  wanting  across  some 
ravines,  but  in  these  instances  th6  boulevard  will  detour 
around   on   the   hillsides. 
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The  "Valuation  Coiift'reiii-e""  held  at  I'hihulrlphia  on 
Nov.  10,  11  and  12  under  the  auspices  of  the  Utilities 
Bureau  (the  year-old  intercity  organization  for  joint  sup- 
port in  utility  cases)  was  a  notable  convention  in  point  of 
attendance  and  flow  of  pertinent  discussion.  Three  ses- 
sions a  day  were  scheduled,  and  the  attendance  at  each  was 
about  150.  Jlen  representing  municipalities  and  commis- 
sions from  various  parts  of  the  country  were  present. 
There  were  a  few  utility  men  present,  but  by  no  means  as 
many  as  had  been  invited.  The  papers  of  greatest  engi- 
neering interest  are  briefly  reviewed  in  the  appended  para- 
graphs. The  whole  proceedings  will  be  made  available  by 
the  Utilities  Bureau  in  the  January  issue  of  its  official 
organ.    Utilities  Magazine. 

EEPJiODUCTiox  Basis  of  Worth  Attacked 

Lieutenant-Governor  J.  il.  Eshleman  of  California,  for- 
mer president  of  the  State  Railroad  Commission,  presented 
tlie  idea  of  "threat  price" — the  maximum  at  which  a 
monopoly  could  induce  a  purchaser  to  buy,  or  the  mini- 
mum that  the  public  could  force  a  company  to  make. 
Competition,  it  was  held,  acted  to  keep  down  the  natural 
excess  of  threat  price  over  cost.  Reproduction  cost  (for 
present  conditions)  was  a  threat  value  which  the  utilities 
would  establish  as  the  limit  on  which  the  public  would  pay 
rather  than  build  new.  Fanciful  and  impossible  assump- 
tions about  starting  a  business  new  under  present  condi- 
tions were  held  to  be  a  serious  bar  to  the  use  of  reproduc- 
tion cost  of  development  ("going  value").  Reproduction 
cost  on  historical  grounds,  it  was  admitted,  was  of  value  as 
secondary  evidence  of  investment  in  the  absence  of  orig- 
inal data. 

H.  F.  French,  attorney,  of  Baltimore,  held  up  the  true 
aim  of  valuation  as  the  location  of  a  iniddle  ground  be- 
tween confiscation  by  the  public  or  extortion  by  the  utility. 
Reproduction-cost  methods  did  not  secure  that  medium 
and  always  worked  in  favor  of  utility.  The  reproduction 
method  of  appraising  intangibles  was  ridiculed  because 
of  unreal  assumptions  necessary.  The  recent  Supreme 
Court  decision  in  the  Des  Moines  gas  case — where  the 
15%  allowance  for  overhead  items  was  allowed,  but  no 
addition  was  made  for  "going  value" — was  cited  as  ruling 
out  reproduction  estimates  of  intangible  elements  asso- 
ciated with  physical  plant. 

ilorris  Knowlos,  consulting  engineer,  of  Pittsburgh, 
held  that  the  Des  Moines  case  did  not  close  the  way  for 
introduction  of  going  value  by  reproduction-cost  methods, 
since  the  court  had  only  stated  that  the  method  of  valua- 
tion in  the  case  (by  giving  15%  overhead  allowance) 
had  duly  included  this  element.  He  pointed  to  a  danger 
in  confusion  of  the  terms  "cost"  and  "value."  There  was 
a  cost  of  reproduction  which  could  be  found  and  which 
might  influence  the  final  determination  of  value.  He 
had  found  that  the  accounts  of  a  utility  never  showed  the 
entire  investment  of  time,  thought  and  interest,  all  of 
which,  as  the  Wisconsin  Commission  had  recognized,  prop- 
erly entered  true  cost.  The  reproduction  method  of  esti- 
mating intangibles  was  a  check  on  that  element.  The 
assailed  assumptions  about  starting  a  new  business,  in 
his  experience,  had  led  to  the  actual  reproduction  costs 
which  any  company  would  have  to  stand  if  it  were  to 
ri'peat  today  what  it  had  accomplished  in  earlier  years. 


In  the  paper  on  "How  to  Get  Rid  of  the  Reproduction- 
Cost  Theory"  G.  W.  Anderson,  attorney,  of  Boston,  for- 
merly a  member  of  the  Massachusetts  Public  Service 
Commission,  held  that  the  investors  should  have  a  return 
only  on  what  they  furnished.  The  ilassachusetts  commis- 
sion had  ruled  that  investment  honestly  and  prudently 
made  was  to  be  taken  as  the  rate  basis.  Mr.  Anderson 
urged  that  legislators  should  incorporate  the  investment 
basis  in  their  codes. 

In  the  discussion  F.  W.  Stevens,  Valuation  Counsel, 
New  York  Central  Lines,  and  former  member  of  the 
Public  Service  Commission  for  the  Second  District,  State 
of  New  York,  claimed  that  the  first  introduction  of  the 
reproduction-cost  theory  was  made  by  "the  late  Secretary 
of  State''  in  the  famous  Smyth  vs.  Ames  case.  At  that 
time  it  gave  a  value  lower  than  the  investment  which 
the  railroads  had  made;  now  it  was  attacked  because  it 
gave  a  value  higher  than  the  investment. 

Frederic  P.  Stearns,  consulting  engineer,  of  Boston, 
approved  of  the  introduction  of  investment  as  a  basis  for 
future  plants  and  present  extensions,  but  cited  injustices 
which  might  result  by  its  use  against  old  companies.  Equi- 
ties could  be  maintained  by  using  reproduction  cost  under 
historical  conditions. 

E.  W.  Bemis,  Board  of  Supervising  Engineers,  Chicago, 
described  how  the  general  rise  of  land  values  in  the 
United  States  had  produced  an  unearned  increment  in 
railway  real  estate  "of  startling  size."  The  capital  charges 
on  this  increment,  if  distributed  over  rates,  he  believed 
would  necessitate  a  serious  increase. 

Appraisals  ;  Shoet-Cut  Valuation 
C.  L.  Pillsburj',  Chief  Engineer  of  Valuation  Bureau, 
District  of  Columbia,  in  the  paper  entitled  "Making  and 
Maintenance  of  Price  Inventories,"  urged  the  standardiza- 
tion of  inventories.  The  details  of  the  inventory  he  would 
arrange  in  accordance  with  the  purpose  for  which  it  was 
to  be  used;  for  instance,  in  a  rate  case  he  would  value 
only  property  used  and  useful.  He  urged  the  continuance 
of  inventories  once  established,  the  maintenance  being 
done  by  the  operating  company  with  a  permanent  valua- 
tion staff  under  some  outside  direction  and  supervision. 
Under  the  title  "Valuation  by  Approximation"  George 
G.  Morse,  Appraiser,  Associated  Factory  Mutual  Fire 
Insurance  Companies,  of  Boston,  described  the  inexpen- 
sive appraisals  which  are  being  made  on  insured  factory 
property.  His  claim  was  that  detailed  appraisals  were 
]io  more  accurate  because  of  the  estimates  for  waste,  con- 
tingencies, depreciation,  length,  of  life,  etc.  The  insur- 
ance company's  valuations  were  not  dragged  into  court, 
although  in  two  cases  members  of  the  ajjpraisal  staff  had 
applied  these  methods  outside  and  supported  them  in 
court.  The  manufacturing  plant  was  first  divided  into 
buildings  and  machinery,  the  buildings  being  considered 
as  empty  structures.  Everything  which  could  be  re- 
moved without  altering  the  building  was  classed  under 
machinery — including  elevators,  piping,  wiring,  etc.  Ma- 
chinery  in  turn  was  divided  into  machines,  shafting,  belt- 
ing, piping,  wiring,  furniture  and  miscellaneous  equip- 
ment. Unit-cost  figures  were  based  on  replacing  from 
today's  markets. 

Buildings  were  valued  on  the  basis  of  square  feet  of 
floor  area  under  normal  conditions,  and  taking  into  ac- 
count the  effect  of  length,  width  and  type  of  construction. 
All  fixed  machines  were  completely  inventoried,  but  with 
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ciily  such  <li'srri|)ti(>n  as  is  necessary  to  deteniiiiie  i\w 
valuo — loss  Uiiin  a  dozen  words  it'  possible.  By  such  a 
plan  fixed  iiiachiiiery  was  listed  in  an  incredibly  short 
time.  Standard  machines  were  appraised  from  price  lists, 
special  machines  by   records  or  estimates. 

Tiie  value  of  buildings  and  fi.xed  nuic'hines  usually 
amounted  to  more  than  half  the  total  of  a  plant.  There- 
lore  it  is  inconsistent  to  spend  a  long  time  listing  the 
minor  items  in  detail.  In  this  end  certain  "short-cut" 
methods  have  been  devised.  For  shafting,  an  average  price 
|)er  linear  foot  was  taken.  Belt  lengths  were  estimated 
by  eye.  For  sprinklers  and  steam-  and  hot-water  heating 
systems  a  few  cents  per  square  foot  of  floor  area  were 
allowed.  Wiring  was  taken  per  light  or  per  horsepower 
of  motors.  Furniture  and  apparatus  were  assumed  to  be 
a  certain  amount  per  main  machine  unit. 

In  arriving  at  depreciation  5  to  109!  per  annum  was 
deducted.  Buildings  were  held  at  a  stationary  value  for  a 
considerable  time.  Shafting  was  taken  at  100%.  In 
machinery  only  the  parts  which  bore  wear  and  tear  were 
depreciated;  an  equilibrium  value  of  33%  frequently  re- 
sulted in  machinery  well  maintained.  Throughout  the 
work  a  ])lant  was  considered  as  a  going  concern,  with 
the  machinery,  no  matter  how  antiquated,  turning  out 
salable  products. 

Yaia'atiox  of  Lands  Debated 
"Principles  Applied  in  Valuing  Lands"  was  the  title 
of  a  paper  by  Hammond  V.  Hayes,  consulting  engineer, 
of  Boston.  In  presenting  the  appraisal  of  land  for  com- 
missions or  courts  he  would  work  out  both  an  original 
cost  and  a  reproduction  estimate.  Both  of  these  were 
divided  into  tw'o  parts — the  probable  price  which  a  com- 
lumy  paid  for  land  and  the  cost  of  condemnation,  damages, 
purchase,  etc.  The  direct-purchase  element  in  both  or- 
iginal-cost and  reproduction  estimates  would  be  arrived 
at  by  the  familiar  sales-comparison  method,  taking  in  the 
one  ease  transactions  at  the  time  of  purcha.se  and  in  the 
other  case  the  present  moment.  The  difference  in  the 
price  actually  or  probably  paid  by  the  company  and  the 
normal  market  value  at  the  time  of  purchase  would  reveal 
the  excess  cost  borne  by  a  utility.  By  further  studies  the 
trend  of  this  ratio  from  early  days  might  be  established. 
The  discussion  on  laud  valuation  was  prolonged  and 
largely  dealt  with  law  and  economics.  A.  E.  Helm, 
Counsel  of  the  Kansas  Public  Utilities  Commission, 
urged  the  use  of  land  cost  rather  than  appreciated  value 
in  rate  basis.  He  held  that  the  railways  were  agents  of 
the  public  in  maintaining  highways  and  service  and  that 
therefore  they  had  to  hold  in  trust  for  the  public  any  in- 
trement  which  their  property  acquired.  J.  JI.  Eshleman 
reported  that  the  California  Railroad  Commission  had 
seen  danger  in  accepting  the  agency  theory;  it  was 
possible  to  organize  utilities  in  California  today  so  that 
they  became  agents  and  escaped  regulation.  He  believed 
that  a  "condition  of  servitude"  existed  which  allowed 
different  canons  of  valuation  of  public-utility  property. 
For  instance,  in  railway-condemnation  cases  the  right-of- 
way  had  a  smaller  value  than  nearby  land,  because  it  was 
necessarily  devoted  to  one  specific  purpose.  Such  an 
effect  took  away  the  unearned  increments. 

JI.  E.  jMaltbie  revived  a  theory  which  he  had  proposed 
while  a  .member  of  the  Xew  York  Public  Service  Com- 
mission. He  would  admit  the  unearned  increment  of 
land,  but  each  annual  increment  he  would  have  entered 


in   the  ann\ial   income,  ofl'setting  in  part  the  year's  de- 
pi'cciation  of  ])lant  or  temling  to  lower  the  rates. 

F.  W.  Stevens,  Valuation  Counsel  of  the  New  York 
Central  Lines,  reviewed  the  decisions  of  the  Supreme 
Court,  contending  that  the  court  bad  always  interpreted 
value  as  being  the  economist's  "market  value."  In  spite 
of  the  apparent  reasoning  in  a  circle  which  s])ruiig  from 
the  fact  that  this  value  depended  on  rates,  he  held 
that  there  was  no  csca])e  from  the  dictum  of  the  court 
until  the  law  had  been  changed. 

'riiK  Place  oi'  Fhaxciiise  \'Ai.ri:s 

'■Franchise  Values"  were  di.scussed  by  Delos  F.  Wilcox, 
Deputy  Commissioner,  Department  of  Water  Supply,  Gas 
and  Electricity,  New  York  City.  A  franchise  he  held 
gives  life  to  a  jjhysical  property  and  must  be  valued  on 
that  basis.  The  appraiser,  however,  must  not  see  double — 
must  not  duplicate  his  allowances  by  piling  franchise 
value  upon  going  valui'.  For  taxali<iii,  franchise  value 
was  not  determined  by  either  actual  cost  or  reproduction 
estimates,  the  most  widely  accepted  method  being  on  net 
earnings  over  and  above  o])erating  expenses,  depreciation, 
taxes  and  a  fair  return  on  physical  property.  In  rate 
cases  it  was  held  to  be  rea.sonably  well  settled  in  the 
courts  that  a  separate  and  distinct  value  for  a  corpora- 
tion's franchises  at  one  cost  need  not  be  considered  except 
where  contract  relations  may  require  it.  Where  a  separate 
franchise  value  may  be  introduced,  based  on  actual  cost, 
it  is  to  be  depreciated  in  proportion  to  its  age  where 
its  life  is  limited.  In  condemnation  proceedings  cost 
or  reproduction  figures  of  a  franchise  are  immaterial  aiul 
present  worth  of  its  prospective  earning  power  is  the  real 
criterion.     Future  rates  enter  as  a  doubtful  element. 

DicpiifX'iATiox  Discussions 

"Court  Decisions  on  Depreciation"  was  jDresented  bv 
J.  H.  Goetz,  Counsel,  Public  Service  Commission  of  the 
First  District  of  New  York.  The  importance  of  the 
present  treatment  of  depreciation  he  illustrated  by  quot- 
ing recent  statements  made,  before  the  Interstate  Com- 
merce Commission  that  a  deduction  for  depreciation  from 
the  value  of  railroads  in  the  country  would  diminish  their 
value  by  about  $3,000,000,000.  He  held  that  the  im- 
portance of  distinguishing  between  the  various  purposes 
for  which  depreciation  was  considered  had  not  yet  been 
grasped.  Regulating  bodies  were  not  confined  to  narrow 
questions  but  were  concerned  with  the  rights  of  investors 
and  the  development  of  enterprises. 

Halford  Erickson,  in  a  paper  entitled  "Depreciation 
and  Its  Relation  to  Fair  Value,"  outlined  the  necessity 
and  the  difficulties  of  measuring  depreciation,  citing  the 
entrance  of  cost  and  salvage  values  and  probable  useful 
life.  He  argued  for  the  establishment  of  actual  depre- 
ciation reserves  from  which  funds  could  be  secured  for 
making  renewals  of  plants.  He  held  that  the  sinking- 
fund  method  of  providing  additions  to  this  reserve  was 
the  most  efficient  scheme.  He  held  that  the  amount  that 
the  customers  would  have  to  pay  to  cover  dejjreciation 
was  actually  less  than  with  any  repayment-of-capital 
method.  He  favored  use  of  full  value  of  plant  in  rate 
basis,  except  where  the  reserves  provided  by  the  customers 
had  been  paid  out  to  the  investors. 

The  concluding  sessions  of  the  conference  were  devoted 
to  financial  aspects  of  valuation,  constitutional  protection, 
o]union  testimony  and .  outlook  for'  the   future. 
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The  steel  frame  of  the  wire  shop  at  the  John  A.  Eoeb- 
ling's  Sons  Co.  plant,  Trenton,  N.  J.,  was  wrecked  very 
thoroughly  bj'  the  fire  of  Nov.  11.  The  picture  herewith 
shows  that  brick  walls  and  steel  columns  and  beams  did  not 
contribute  materially  to  making  the  building  fire-resistant 
with  respect  to  interior  fire.  While  the  walls  offer  a  con- 
siderable degree  of  protection  against  exterior  fire,  the 
steel  frame  could  not  be  of  service  in  this  respect  and 
therefore  is  in  no  way  superior  to  wood  frame. 

While  the  facts  shown  by  the  picture  have  long  been 
known,  they  are  interesting  because  they  form  the  main 
basis  for  the  development  of  the  sprinklered  "mill-con- 
struction system,"  with  slow-burning  main  frame  and  re- 
liance on  tire-doors,  sprinklers  and  alarms. 

(CoXTKIBrTED) 

The  result  of  the  recent  camijaign  of  the  Engineers' 
Club  of  Philadelphia  is  that  the  membership  grew  in  five 
days  from  551  to  2,12T,  far  exceeding  the  most  sanguine 
expectations.  Briefly,  the  campaign  organization  consisted 
of  a  general  chairman,  a  chairman  in  charge  of  the  cam- 


jiaign  teams,  leaders  of  two  divisions — each  consisting  of 
l.'J  teams — under  so-called  captaincies.  These  two  divi- 
sions were  pitted  against  each  other  in  friendly  rivalry 
for  a  handsome  trophy  in  the  form  of  a  silver  cup,  on 
which  the  membership  of  the  winning  division  was  to  be 
inscribed,  and  which  was  to  be  deposited  at  the  club  as  a 
permanent  memento  of  the  occasion.  In  point  of  fact 
the  activities  of  both  divisions  were  so  nearly  balanced 
and  the  results  so  close — the  winning  division  reporting 
810  and  the  losing  division  830 — that  the  leader  of  the 
winners  proposed,  with  the  enthusiastic  approval  of  all 
present,  that  the  names  of  the  members  of  both  divisions 
should  be  inscribed  on  the  trophy. 

Contrary  to  expectations,  the  returns  increased  steadily 
day  by  day,  numbering  670  on  the  last  day.  A  careful 
revision  of  the  returns  shows  that  the  application  of  the 
same  individual  has  been  reported  in  many  instances  in 
duplicate,  and  in  a  few  cases  in  triplicate  and  quadrup- 
licate by  various  teams,  so  that  the  reported  total  acces- 
sions of  1,670  represent  in  reality  only  1,576  new  mem- 
bers. A  detailed  analysis  of  the  old  and  new  membership 
is  as  follows : 

Old  Mem-  Acces-  Present 

bership  sions  Membership 

Honorary  members    4  0  4 

Active  members,  resident    400  1,380  1,780 

Active  members,  nonresident    ...      123  94  217 

Junior   members    24  102  126 

Summary    S.=,l  1..576  2,127 
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Among  the  new  members  is  Thomas  A.  Edisou.  No  less 
than  200  applications  were  received  after  the  campaign 
had  closed,  making  the  total  1,770. 

The  club  was  originally  organized  by  a  small  group  of 
leading  engineers  of  this  city  in  the  fall  of  1877,  and 
some  years  ago  acquired  its  own  home  in  the  club  house 
which  it  now  occupies.  By  increasing  the  membership 
above  1,500  a  previously  arranged  sliding  scale  of  dues 
goes  into  effect,  which  reduces  the  yearly  dues  of  active 
members  from  $35  to  $15,  at  the  same  time  increasing 
the   income   of   the   club. 


CoElg^ps®  of  IRo©f 

The  roof  of  a  two-story  Iniilding  under  construction 
in  Oswego,  N".  Y.,  for  H.  D.  Pierce  fell  on  Oct.  23,  1915, 
while  it  was  being  concreted.  One  man  was  killed.  The 
owner  was  superintending  the  work,  having  a  few  weeks 
before  taken  over  the  supervision  from  the  architect,  L. 
L.  Cope.  The  plans  had  been  approved  by  the  city.  Ac- 
cording to  the  Ijest  evidence  now  at  hand,  the  roof  would 
have  been  sutRciently  strong  if  the  trusses  had  been  fully 
braced  during  construction.  The  trusses  turned  over, 
twisting  the  columns  with  them.  They  had  been  guyed 
to  hold  them  in  place  until  completion  of  the  roof,  but 
it  is  reported  that  some  time  before  the  accident  one  of 
the  guy  wires  was  removed. 

The  building  is  66x100  ft.  in  plan  and  comprises  steel 
framework,  8-in.  hollow-tile  walls  and  concrete  floors 
and  roof.  The  roof  was  carried  by  trusses  16  ft.  5  in. 
apart.  At  the  time  of  the  collapse  a  panel  of  roof  con- 
crete was  being  placed.  It  is  thought  that  the  collapse 
was  due  to  lack  of  bracing  of  the  steel  roof  framing.     A 


brisk  west  wind  (20  to  25  mi.  per  hr.)  was  blowing  at 
the  time  of  the  accident,  and  this  may  have  helped  start 
the  collapse,  as  the  roof  fell  toward  the  east,  or  rear, 
of  the  building. 

The  second  floor  of  the  building,  on  which  the  wreck- 
age fell,  seems  to  have  remained  iminjured.  The  walls 
were  damaged  only  where  the  columns  were  wrenched  out 
of  place  when  the  trusses  fell. 


The  peaks  of  traffic  on  the  New  York,  New  Haven  & 
Hartford  U.K.  due  to  the  Yale  football  games  at  New 
Haven  and  to  the  Thanksgiving  recess  in  New  England 
colleges  and  female  seminaries  have  long  been  notable. 
But  the. record  of  Nov.  13,  the  day  of  the  Yale-Prince- 
ton game,  establishes  a  new  high-water  mark  in  this 
tide  of  travel.  In  4  hr.  20,232  ])assengers  were  unloaded 
at  New  Haven — 13,277  from  New  York  and  6,955  from 
Boston  and  other  points.  They  came  in  22  regular  and 
23  special  ti'ains.  AVlien  the  tide  turned,  19,678  pa.s- 
sengers  were  carried  out  of  New  Haven  between  5  and 
7  p.m. — in  22  regular  and  20  special  trains. 

There  were  no  mishaps;  32  trains  were  on  time,  14 
arrived  ahead  of  schedule  and  the  rest  were  only  a  few 
minutes  late.  All  New  York  traffic  was  handled  l)y  elec- 
tric traction.  The  operating  and  traffic  departments  of 
the  company  had  been  at  work  for  weeks  perfecting  the 
plans  and  devising  safeguards  against  mishaps.  A  20- 
page  pamphlet  was  issued  as  a  guide  for  the  employees; 
special  telephones  were  installed  at  various  points  in 
yards  and  terminals  to  facilitate  the  movement  of  trains ; 
officers  of  the  traffic,  operating,  engineering  and  me- 
chanical departments  were  stationed  at  different  points 
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oil  the  route  to  look  after  matter.-;  pertaining  to  llieir 
respeetive  departments  in  case  their  help  was  needed. 
The  crowd  was  e.xtremely  well  ordered,  whieh  helped  to 
make  the  work  considerably  easier  and  more  i)leasant. 

Btuj^s  Boir®  nimU©   ]L©Si.dledl  Calbles 

Editoki.vl  CoDKESPOXDEXC'E 
A  widely  published  press  dispatch  recently  announced 
the  discovery  by  Albert  Schuler,  of  Santa  Barbara,  Calif., 
of  a  bug  which  eats  lead.  At  a  recent  meeting  of  tele- 
phone engineers  at  San  Francisco,  Mr.  Schuler,  who  is 
manager  of  the  Home  Telephone  System  of  Santa  Bar- 
bara, reported  the  discovery  of  this  strange  bug  and  gave 
an  account  of  its  depredations,  which  in  the  newspapers 
was  reported  to  be  the  real  cause  of  so-called  electrolysis. 
Probably  most  engineers  who  read  the  newpaper  story 
at  once  placed  it  in  the  same  class  with  the  famous  and 
far-traveled  hoax  about  "the  worm  that  eats  steel  rails" 
which  was  perpetrated  a  quarter  of  a  century  ago  and 
still  reappears  at  intervals. 

One  of  the  editors  of  Enfjineering  Neivs,  however,  has 

since  visited   Santa   Barbara   and  has   seen  the  bugs,  a 

nunilier  of  which  are  held  in  captivity  in  lead  boxes  with 

glass  covers,  to  see  how  long 

it    will    take    them    to    bore 

their    way    to    freedom.    The 

'  bug  is  a  slender  black  beetle, 

with  hard  wing  covers,  about 

i/j  in.  long  and  of  innocent 

and   placid  demeanor.     Per- 
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PLUMBI TEREBRA 

CALIFORNIENSIS 

Alias  Sinoxylon 
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haps  the  reported  alias  of  the 
marauder  should  be  placed 
on  record  to  aid  in  the  de- 
tection of  other  members  of 
the  guild — Sinoxylon  dediue. 
It  is  stated  that  what  the 
bug  does  is  to  light  on  a  lead- 
covered  telephone  cable  and  bore  a  tiny  round  hole 
through  the  lead  sheath  and  the  paper  insulation  down 
to  the  copper.  Possibly  he  (the  bug)  believes  the  cable 
to  l)c  part  of  a  tree  or  vine  into  which  he  is  accustomed 
to  bore  holes,  and  so  he  proceeds  to  bore  through  the 
lead  as  he  would  through  the  bark.  One  entomologist 
gives  concealment  as  the  motive.  Any  engineer  fa- 
miliar with  the  rate  at  which  the  Teredo  novalis  can  drive 
his  boring  apparatus  through  hard  wood  will  see  nothing 
impossii)le  in  a  iieetle  boring  into  a  lead  cable  covering. 
The  accompanying  view  is  reproduced  from  the  only 
photograph  the  inig  has  ever  had  taken,  and  indicates, 
not  very  clearly,  the  two  scoops  on  the  prow  with  which 
he  bores.  Why  the  bug  shonld  want  to  bore  holes  is 
as  yet  an  unexplained  mystery,  as  it  seems  wellnigh  im- 
possible that  he  could  derive  a  high  degree  of  nutrition 
from  the  lead,  even  if  it  did  not  make  him  sick.  It  is 
possible^  howevcM-,  that  the  boring  process  is  preliminary 
to  egg  depositing,  in  which  case  the  foregoing  account 
is  all  wrong  as  to  the  bug's  sex  and  apologies  are  due 
to  her. 

The  lead  borer  has  been  heard  of  in  South  Bend,  Ind., 
IJockt'ord,  111.,  in  Omaha,  Tacoma,  Portland,  San  Diego, 
in  Florida  and  far  away  Australia.  Numbers  of  them 
have  been  found  in  old  lead  foil  of  tea  packages  and  it 
is  suspected  that  the  family  is  of  Oriental  extraction. 
Quarantine  is  being  considered  to  check  the  menace. 


Tno  ■\VnreliouseN  ^Vere  Diiriiea  on  Pier  34,  Baltimore  & 
Ohio  R.R.,  Baltimore,  Md.,  Oct.  2S.  The  loss  is  estimated  at 
15400,000.     The  cause  of  the  fire  is  unknown. 

.■V  Collision  on  the  Central  R.R.  of  New  Jersey  on  Nov.  9 
between  two  freight  trains  caused  the  death  of  two  trainmen 
and  injuries  to  four  others.  One  train  was  stalled  on  a  heavy 
grade  about  3  mi.  from  Newark,  N.  J.,  and  in  backing  down 
collided    with    an    upbound    train. 

\  Fire  in  the  Bethlehem  Steel  Co.'s  Plant  at  .South  Beth- 
lehem, Penn.,  on  Nov.  10  destroyed  one  of  its  machine  shops. 
The  loss  is  estimated  at  about  $1,500,000.  The  building  was  of 
so-called  fireproof  construction  with  brick  walls  and  a  steel 
floor  system.  The  cause  of  the  fire  was  said  by  the  company 
to  have  been  a  short  circuit,  which  ignited  a  small  quantity  of 
oil  in  a  part  of  the  building  used  to  manufacture  field  guns. 

The  Geolosy  of  the  Hetch  Hetohy  Aqneduct  district  in  the 
Sierra  Nevada  Mountains  will  be  determined  by  L.  W. 
Stocker,  who  has  been  assigned  by  the  United  States  Geologi- 
cal Survey  to  carry  out  that  task  in  cooperation  with  M.  M. 
O'Shaughnessy,   City   Engineer   of   San   Francisco. 

Vinneoessnry  Air-Duot  Slenaoes  Safety  of  Tunnel — The  Bos- 
ton Transit  Commission  is  removing  the  ventilation  duct  from 
the  East  Bostoh  Tunnel.  The  only  statement  which  has  been 
made  on  the  matter  is  that  "the  air  duct  is  unnecessary  and 
its  removal  will,  in  the  opinion  of  the  engineers,  increase  the 
safety  of  the  tunnel." 

Lig^htninif  Rods  Protect  Ohio  Buildings — State  Fire  Mar- 
shal B.  Buckley  has  reported  that  no  buildings  in  the  State 
of  Ohio  protected  by  lightning  rods  were  fired  by  lightning 
during  the  past  summer-storm  season  (three  months  ending 
Sept.  1).  But  there  were  6.S  fires  from  lightning  on  unrodded 
buildings,   causing  a   loss   of   $91,163. 

A  j>Iotor-Bus  Feeder  Service  for  the  inunicipal  railway  line 
of  Portland,  Ore.,  has  been  inaugurated.  The  City  Council 
recently  approved  a  contract  with  one  F.  M.  Peterson  for 
the  operation  of  motor  buses  between  13th  Ave.  West  and 
Nickerson  St.  and  Ballard  Ave.  and  Market  St.  The  contractor 
receives  3c.  for  each  adult  carried  and  1.5c.  for  each  school 
pupil.  The  city  will  receive  2c.  and  Ic.  respectively.  The 
contractor  is  required  to  furnish  an  indemnity  bond  and 
has  the  right  to  extend  his  route  to  20th  Ave.  and  West 
65th  St. 

An  Engineer  Arbitrator  AVill  Be  Selected  from  a  list  of  15 
engineers  of  national  reputation  to  arbitrate  on  the  value  of 
the  physical  property  of  the  Spring  Valley  Water  Co.  in  the 
rate  cases  pending  in  the  Federal  Court.  The  names  will  be 
selected  by  M.  M.  O'Shaughnessy,  City  Engineer  of  San  Fran- 
cisco, and  the  choice  will  be  made  from  them  by  the  city  and 
the  company.  It  is  expected  that  this  procedure  will  save 
large  sums  of  money  that  would  have  to  be  paid  for  expert 
witnesses  on  the  two  sides  had  testimony  been  taken  before 
a  master   in   chancery. 

The  Dredginer  in  Boston  Harbor,  referred  to  in  the  article 
in  "Engineering  News"  of  last  week,  page  956,  amounting  to 
1,500,000  cu.yd..  is  now  ready  for  contract  letting.  Proposals 
for  the  work  will  be  received  on  Nov.  24.  Prices  for  dipper 
dredging  in  Boston  harbor  have  recently  been  as  low  as  llVsO. 
per  cu.yd.,  and  offers  of  2c.  per  cu.yd.  for  depositing  the 
material  within  the  harbor  limits  have  been  made  by  several 
dredging  companies.  Robert  E.  Barrett  is  acting  chief  en- 
gineer for  the  Directors  of  the  Port  of  Boston.  The  time 
limit  for  receiving  bids  is  Nov.  24. 

Sewage-Treatment  Works  for  Lexington,  Ky.,  were 
authorized  by  a  4  to  1  popular  vote  on  Nov.  2,  which  approved 
a  $300,000  bond  issue  for  that  purpose.  At  the  same  time  $50,- 
000  of  storm-sewer  bonds  were  authorized.  It  is  expected 
that  construction  will  be  started  right  away,  in  accordance 
with  a  scheme  outlined  by  the  Solomon-Norcross  Co.,  con- 
sulting engineers,  Atlanta,  Ga.,  in  a  report  to  the  City  Com- 
mission of  Lexington  dated  Oct.  9,  1915.  The  scheme  includes 
coarse  screens,  grit  chambers,  two-story  settling  tanks,  sludge 
beds,  sprinkling  filters  and  a  laboratory.  The  estimated  cost 
of  outfall  sewers  and  a  disposal  plant  to  treat  3,000,000  gal. 
of  sewage  a  day  is  $270,000,  plus  $30,000  for  land,  legal  and 
engineering  expenses. 

Flans  for  Straightening  Turkey  Creek,  Kansas  City,  Kan., 
are  taking  definite  shape.  The  proposed  channel  will  be  ap- 
proximately 1,700  ft.  long,  consisting  largely  of  vertical  retain- 
ing walls  66  ft.  apart  at  the  top  in  the  widest  point  of  the 
channel.  The  channel  is  designed  to  carry  about  25,000 
sec.-ft. — a  flow  somewhat  greater  than  that  of  the  flood  of 
Sept.  7,  1904,  which  was  the  largest  on  record.  In  some  places 
the   bottom   as   well   as  the   sides   of   the    channel    will    be    con- 
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Crete  lined,  making  it  practically  a  flume.  The  estimated  cost 
of  the  project  is  between  $300,000  and  $700,000.  The  proposed 
work  has  been  .ipproved  by  the  City  of  Rosedale,  the  City 
Council  and  the  Mayor  of  Kansas  City,  and  all  that  remains 
to  be  done  before  starting  construction  is  to  obtain  court 
condemnation  proceedings. 


FEIRS0BJA1LS 


Mr.  Edward  S.  Larned  has  resigned  as  New  England 
States  Manager  of  Sales  of  the  Lehigh  Portland  Cement  Co., 
of  Allentown,  Penn. 

Mr.  Walter  N.  Polakov,  M.  Am.  Soc.  M.  E.,  has  resigned  as 
Superintendent  of  Power  Plants  of  the  New  York,  New  Haven 
&  Hartford  R.R.  to  engage  in  private  practice. 

Mr.  Thomas  W.  Connette,  Assistant  Superintendent  of 
Transportation  of  the  Buffalo  (N.  Y.)  city  lines  of  the  Inter- 
national Ry.,  has  been  made  Superintendent  of  Transporta- 
tion. 

Mr.  P.  H.  Anthony,  of  the  C.  D.  Cooley  Co.,  architects  and 
engineers,  of  Pittsburgh,  Penn..  is  now  located  at  the  com- 
pany's newly  opened  Western  office  in  the  Waldheim  Building, 
Kansas  City,  Mo.  He  will  devote  his  time  especially  to  the 
territory  west  of  the   Mississippi  River, 

Col.  Herbert  Deakyne.  Corps  of  Engineers,  U.  S.  A.,  who 
for  the  past  four  years  has  been  in  charge  of  the  Missouri 
River  improvement  work  between  the  mouth  of  the  river  and 
Sioux  City,  has  been  relieved  from  duty.  Col.  James  F.  Mac- 
Indoe,  who  has  been  located  in  the  Philipi>ine  Islands,  will 
succeed   him. 

Dr.  S.  S.  Goldwater  has  resigned  as  Commissioner  of 
Health  of  the  City  of  New  York  and  will  resume  the  superin- 
tendency  of  Mt.  Sinai  Hospital,  in  that  city.  Dr.  Haven  Emer- 
son. Deputy  Commissioner  and  Sanitary  Superintendent  of 
Health,  will  succeed  Dr.  S.  S.  Goldwater  as  Commissioner  of 
Health  of  the  City  of  New  York. 

Mr.  Frank  R.  Judd,  Assoc.  M.  Am.  Soc.  C.  E.,  fornierly 
Chief  Draftsman  of  the  bridge  and  building  department  of  the 
Illinois  Central  R.R.,  has  been  appointed  Engineer  of  Build- 
ings of  that  road.  He  was  born  in  Hamilton,  Ont.,  in  1S82. 
Mr.  Judd  attended  the  Chicago  Manual  Traing  School  for 
three  years  and  immediately  afterward,  in  1S99,  entered  the 
service   of  the   Illinois  Central  as  a  draftsman. 

Mr.  Henry  U.  Mudge,  formerly  President  of  the  Chicago, 
Rock  Island  &  Pacific  Ry.,  has  been  elected  President  of  the 
Denver  &  Rio  Grande  R.R.,  with  headquarters  in  Denver, 
Colo.  He  succeeds  Mr.  Arthur  Coppell,  of  New  York  City. 
who  has  been  serving  temporarily  as  President.  Mr.  Mudge 
was  born  in  1856  at  Minden,  Mich.  He  entered  the  service 
of  the  Atchison,  Topeka  &  Santa  Fe  Ry.  at  the  age  of  16  as 
a  water  boy,  and  had  risen  to  the  position  of  General  Manager 
■when  he  left  that  road  in  1905  to  become  Second  Vice-President 
of  the  Chicago,  Rock  Island  &  Pacific.  Mr.  Mudge  has  been 
President  of  the  American  Railway  Association  during  the 
past  year. 


OBDTUAIRY 


William  J.  Smith,  one  of  the  promoters  of  the  first  cable- 
ear  line  in  Kansas  City,  Mo.,  died  at  his  home  in  that  city  on 
Nov.  8.  at  79  years  of  age.  Mr.  Smith  was  born  in  New  York 
City  and  was  educated  at  the  Irving  Institute,  Tarrvtown, 
N.    Y. 

Wirt  du  Vivier  Tassin,  formerly  Chief  Chemist  and  Assist- 
ant Curator  of  the  Division  of  Mineralogy  of  the  United 
States  National  Museum,  died  in  W^ashington,  D.  C,  on  Nov. 
2.  at  the  age  of  46.  He  was  born  in  Fort  Whipple,  Va.,  and  was 
a  graduate  of  Cornell  and  Harvard  universities.  He  was  spe- 
cial agent  of  the  United  States  Geological  Survey  at  the 
World's  Fair  at  Chicago,  and  in  1893  received  his  appointment 
at  the  Museum,  where  lie  remained  until  1909.  Since  then  Mr. 
Tassin  had  engaged  in  private  practice  as  a  consulting  metal- 
lurgist and  chemical  engineer. 

James  F.  DeVoy,  Assistant  Superintendent  of  Motive  Power 
of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  died  at  his  home 
in  Milwaukee,  Wis.,  on  Nov.  5.  He  was  born  in  Ithaca,  N.  Y., 
in  1866,  and  was  graduated  from  Cornell  University  as  an 
honor  student  in  mechanical  engineering.  For  seven  years 
following  his  graduation  Mr.  DeVoy  was  employed  in  the 
mechanical  department  of  the  New  York  Central  &  Hudson 
River    R.R.,    and    afterward    by    the    American    Locomotive    Co. 


He  had  been  in  the  service  of  the  Chicago,  ililwaukee  & 
St.  Paul  Ry.  for  the  past  15  years.  At  the  time  of  his  death 
he  was  a  member  of  the  executive  committee  of  the  American 
Railway  Master  Mechanics'  Association  and  past  president  of 
the  Western   Railway  Club. 

William  Frederick  Allen,  Assoc.  M.  Am.  Soc.  C.  E.,  General 
Secretary  of  the  American  Railway  Association  and  Editor 
and  Manager  of  the  "Offlcial  Railway  Guide,"  died  on  Nov.  9 
from  a  stroke  of  apoplexy,  at  his  home  in  South  Orange,  N.  J. 
He  was  born  at  Bordentown.  N.  J.,  in  1846  and  received  his 
education  at  the  Protestant  Episcopal  Academy  and  the  Bor- 
dentown Model  School.  He  was  first  employed  as  a  surveyor 
on  the  old  Camden  &  Amboy  (N.  J.)  R.R.  In  1868  he  became 
Engineer  of  the  West  Jersey  R.R.  Mr.  Allen  was  an  expert 
on  the  standardizing  of  railroad  time.  In  1875  he  was  made 
General  Secretary  and  Treasurer  of  the  General  Time  Conven- 
tion, which  was  composed  of  the  principal  trunk-line  rail- 
ways and  was  represented  by  their  general  managers  and 
superintendents.  The  following  year  he  was  elected  Secretary 
of  the  Southern  Time  Convention,  consisting  of  the  leading 
Southern  railway  lines.  These  conventions  were  consolidated 
in  1886  and  from  them  the  American  Railway  Association 
developed. 
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COMING   MEETINGS 
THIRD    ANNUAL    PENNSYLVANIA    WELFARE    AND    EFFI- 
CIENCY  CONFERENCE. 
Nov.    16-19.      Conference    in    Philadelphia. 
NATIONAL   MUNICIPAL  LEAGUE. 

No\'.    17-19.      Annual    convention,    Davton,    Ohio.      Secretary, 
Clinton    Rogers    Woodruff,    705    North    American    Building, 
Philadelphia. 
OHIO      SOCIETY      OF      MECHANICAL.      ELECTRICAL      AND 
STEAM   ENGINEERS. 
Nov.  18-19.     Annual  meeting  at  Zanesville,  Ohio.     Secretarv. 
F.    E.    Sanborn,    Columbus,    Ohio. 
AMERICAN   INSTITUTE   OF  ARCHITECTS. 

Dec.   1-3.     Annual  convention   in  Washington,    D.   C.     Execu- 
tive   Secretary,    E.    C.    Kenipe,    The    Octagon,    Washington. 
AMERICAN  ASSOCIATION  OF   ENGINEERS. 

Dec.    10  and   11.      Convention   in   Chicago.      Secretarv,   Arthur 
Kneisel.   29  South  La  Salle  St.,  Chicago. 
ASSOCIATION  OF  AMERICAN  PORTLAND  CEMENT    MANU- 
FACTURERS. 
Dec.  13-15.     Annual  meeting  in  New  York.     Secretarv,  Percy 
H.    Wilson,   Bellevue    Court   Bldg.,    Philadelphia,    Penn. 
SECOND   PAN-AMERICAN   SCIENTIFIC   CONGRESS. 
Dec.   27-Jan.   8.      Washington.   D.   C. 

Montana  Institute  of  Municipal  ICngrineem — The  annual 
meeting  will  be  held  in  Billings.  Mont.,  Jan.  17-19,  1916. 
The  president  is  C.  E.  Durland,  of  Billings,  and  the  secretary 
is  Carl  C.  Widener.  of  Bozenian. 

A'ational  Lime  Manufacturers*  Assooiatiou — The  annual 
meeting  will  be  held  in  Cleveland,  Ohio,  the  first  week  in 
February,  1916.  Fred  K.  Irvine,  537  South  Dearborn  St., 
Chicago,  is  secretary. 

International  Road  Congress — Although  the  title  of  this 
road  meeting  is  rather  misleading,  there  is  every  evidence 
that  the  congress  to  be  held  in  Worcester,  Mass,  Dec.  14-17, 
will  be  the  largest  affair  of  its  kind  ever  held  in  New  Eng- 
land, and  it  will  be  primarily  a  meeting  of  New  England 
highway  officials.  The  president  of  the  congress  is  Hon.  J. 
Lewis  Ellsworth,  former  Secretary  of  the  Massachusetts  State 
Board  of  Agriculture,  and  the  advisory  board  includes  the  fol- 
lowing: George  W.  Tillson.  Consulting  Engineer  of  Brook- 
lyn, N.  Y. :  W.  A.  McLean,  Chief  Engineer  of  Highways  and 
Commissioner  of  Ontario  Public  Roads  and  Highways,  To- 
ronto, Ont.;  Irving  W.  Patterson,  Chief  Engineer,  Rhode 
Island  State  Board  of  Public  Roads;  Frederic  E.  Everett,  State 
Engineer  of  New  Hampshire;  Charles  J.  Bennett,  State  High- 
way Commissioner  of  Connecticut;  Stoddard  B.  Bates,  State 
Highway  Commissioner  of  Vermont;  William  D.  Sohier,  Chair- 
man of  the  Massachusetts  State  Highway  Commission;  Philip 
J.  Deering,  Chairman  of  the  Maine  State  Highway  Commission, 
and  Frederick  H.  Clark,  President  of  the  Massachusetts  High- 
way Association.  The  Program  Committee  is  composed  of 
Harold  Parker,  former  Chairman  of  the  Alassachusetts  High- 
way Commission,  now  President  of  the  Hassani  Paving  Co.,  of 
Worcester;  E.  L.  Powers.  Editor  of  "Good  Roads,"  New  York; 
A.  W.  Dean,  Chief  Engineer,  Massachusetts  Highway  Commis- 
sion, and  John  H.  Brownell,  Chairman  of  the  Convention  Com- 
mittee of  the  Worcester  Chamber  of  Commerce,  under  whose 
auspices  the  congress  is  to  be  held.  There  is  to  be  a  gover- 
nors' day.  when  the  Hon.,  David  I.  Walsh,  Governor  of  Mass- 
chusetts,  will  preside;  a  roadbuilders*  day  under  the  auspices 
of  the  Massachusetts  Highway  Association,  a  mayors'  day. 
when  Mayor  Wright  of  Worcester  will  preside,  and  an  auto- 
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mobile  day,  when  automobile  manufacturers  will  be  heard. 
There  will  be  an  exhibition  of  road  machinery.  The  head- 
quarters of  the  congress  will  be  at  tlie  Uancroft  Hotel  and 
the  exhibition  will  be  held  in  an  adjoining  auditorium. 


An  Improveuient  in  Drill  Bits 

An  improved  type  of  drill  bit.  I^nown  as  the  "Carr  bit," 
is  being  made  by  the  IngersoU-Rand  Co.,  11  Broadway.  New 
York  City.  Three  forms  are  shown  in  the  accompanying 
views.  This  bit,  while  designed  primarily  for  overcoming  cer- 
tain difficulties  in  drilling  roclt.  has  been  found  to  meet  satis- 
factorily not  only  these  special  conditions,  but  the  ordinary 
conditions  as  well.  The  Carr  bit  has  but  a  single  cutting  edge 
and  is  uniform  and  s.ymmetrical  in  shape.  A  transverse  recess 
is  formed  across  the  center  of  the  bit.  With  hollow  steel  tliis 
recess  is  tapered  until  it  runs  into  the  original  hole  through 
the  steel;  with  solid  steel  the  recess  extends  back  about  V2 
in.  from  the  face.  This  recess  tends  to  act  as  a  pilot  and  re- 
duces the  cutting  or  contact  surface  with  the  rock  to  a  min- 
imum. The  thickness  of  the  bit  is  made  equal  to  the  short 
diameter  of  the  steel  and  the  length  equal  to  the  bit  gage. 
Hollow  drill-steel  bits  are  conical  in  shape  and  have  a  5° 
taper  on  a  side.  Solid  steels  have  straight  parallel  cylindrical 
sides.  The  advantages  claimed  for  this  bit  are  many.  It 
holds  its  gage  better,  thereby  increasing  the  depth  to  which 
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a  hole  may  be  drilled  with  a  single  steel.  It  drills  a  round 
hole  and  therefore  rotates  easily.  It  does  not  require  more 
than  iV-in.  variation  in  the  gage  of  bits  on  successive  lengtlis 
of  steel.  The  bit.  being  simple  in  form,  is  easily  made.  The 
idea  of  drilling  a  hole  the  same  size  from  the  collar  down  to 
the  bottom  originated  with  the  inventor  from  a  discovery  that 
a  drill  bit  cuts  a  margin  of  clearance  for  itself;  and  to  in- 
sure the  drilling  of  a  round  hole,  the  shape  of  tlie  bit  was 
made  such  that  it  would  be  impossible  for  it  to  go  down  if  the 
hole  were  not  round.  The  loss  of  gage  was  overcome  by 
providing  the  long  shoulders  curved  concentric  with  the  axis 
of  the  bit.  Rapid  cutting  speed  was  assured  by  forming  the 
transverse  recess  in  the  center  of  the  bit,  reducing  the  area 
of  contact. 

Letterings   Tenipletn    for    Draftsmen 

Lettering  templets  of  transparent  celluloid  are  now  a 
regular  product  of  the  Keuffel  &  Esser  Co.,  New  York  City. 
What  is  known  as  the  "Simplex"  templet  consists  of  a  strip 
with  two  rows  of  different-sized  perforations  uniformly 
spaced.  This  is  placed  on  a  cardboard  guide,  which  raises  the 
half  of  the  templet  in  use  away  from  the  drawing  and  thus 
prevents  blotting.  A  pencil  or  a  special  hollow  glass  pen, 
held  perpendicularly,  is  used  for  lettering.  Lines  which  do 
not  Conform  to  edges  of  the  templet,  such  as  the  oblique 
and  cross  lines  In  K  R  and  A,  are  drawn  in  freehand  without 
shifting  the  templet.  The  first  perforation  at  the  left  of  the 
templet  is  w^ider  thai,   the   others,   so  that   it  can   be  used  for 
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TRANSPARENT  LETTERING  TEMPLET  FOR  DRAFTSMEN 

such  leters  as  M  and  W.  The  sketch  shows  the  different 
steps  in  using  the  templet.  The  templets  come  in  sets  of  two, 
three  and  five,  for  both  vertical  and  slanting  letters.  List 
prices  range  from   $1.25  to   $4   per  set. 

■  Foldiusr  Reel   for  Steel  Tapes 

A  four-arm  reel  for  steel  tapes  made  of  nickel-plated 
steel  and  so  constructed  that  it  may  be  folded  and  carried 
in  the  pocket,  is  a  recent  addition  to  surveyors*  equipment  of 
the    Keuffel    &    Esser   Co.,    New    York.      This   reel   is   especially 
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I'lXC    REEL    FOR    .STEEL    TAPES 


designed  for  tapes  of  over  100  ft.,  which  ordinarily  are  not 
carried  on  reels,  and  is  made  in  three  sizes  for  tapes  Vi  in. 
wide,  100  to  500  ft.  long.  Hitherto  most  folding  reels  have 
been  of  the  three-arm  type.     The  list  price  is  $3.40  each. 

DriIlod-L,etter    Highway    Sings 

Highway  direction  or  warning  signs  and  street-name 
signs  made  of  heavy  "pure-iron"  sheets,  with  the  letters  or 
figures  drilled  about  %  in.  into  the  metal,  are  being  manu- 
factured   by    the    Indestructible    Sign    Co.,    Columbus,    Ohio. 


HIGHWAY  OR  STREET  SIGN  WITH  DRILLED  LETTERS 

The  drilling  takes  the  place  of  etching  and,  giving  a  sharper, 
cleaner  edge,  is  claimed  to  make  a  more  durable  sign.  The 
method  of  manufacture  is  patented.  Any  material — iron, 
steel,  wood,  brass  or  copper — may  be  used  in  the  same  way. 
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Sy.\OPS[S—J'ri:-<i',it  ijreaf  sli<lr.'<  on  east  uinl 
ircsf.  hanks  at  Ciilebra  involve  about  ten  million 
(iiliic  ijanls,  of  which  a  million  yards  per  month 
is  hfintj  dredged  out.  Dredging  is  the  only  feasi- 
lile  method  of  attack.  Prior  slides  at  oilier  points, 
including  the  Cucaracha  slide,  are  discussed.  Re- 
port written  under  date  Oct.  2G,  1915,  at  Balhna 
Heights,  Canal  Zone. 

Tlie  following  report  is  subniittud  on  the  slides  which 
have  dosed  the  Panama  Canal  to  navigation.  On  at- 
rount  of  the  importance  of  the  subject,  I  deem  it 
:id\isable  to  make  a  comprehensive  report,  even  at  the 
expense  of  repetition  of  the  matter  contained  in  previous 
documents  on  the  subject. 


Tlie  slides  which  developed  during  the  construction 
period  were  of  three  distinct  types.  The  first  were  due 
to  the  moving  of  material  from  the  sides  of  the  prism 
or  cutting,  when  these  were  left  by  the  excavation  at  a 
steeper  .slope  than  tliat  at  which  the  material  would  re- 
main at  rest. 

In  those  of  the  .second  type  porous  material  mixeil 
with  clay,  small  rock  and  spalls,  overlay  smooth  sur- 
faces of  rock  or  other  impermeable  substances,  harder 
than  the  overh'ing  mass,  which  sloped  toward  the  axis 
of  the  canal.  In  excavating  the  prism  through  tiiese 
sections,  the  removal  of  the  lateral  support,  combined 
with  the  effects  of  the  water  permeating  through  to  the 
underlying  inclined  strata,  resulted  in  the  sliding  of  the 
material  into  the  excavated  area,  the  rains  assisting  and 
accelerating  the  movement. 


FIG.    1.      VIEW    NoKTh    iiKTWEEX    CONTRACTORS    HILL   (LEFT)    AND   GOLD    HILL    (.RICJHTJ    SHOWING 

CULEBRA    REGION 
Small  slides   on   both   b.mks  caused  by  admission   of  water  to  canal.     Tlie  srreat  slides  came  later 
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The  slides  of  the  third  class  were  desijjnatcd  "bvpaks," 
and  were  of  two  kinds,  best  described  by  the  localities — 
tliose  in  the  vicinity  of  Culebra  and  those  at  or  }\oar 
La  Pita  Point.  In  the  former  tlie  first  manifestation  was 
a  crack  in  the  surface  of  the  gronnd,  generally  parallel 
to  the  axis  of  the  canal,  with  the  ends  running  to  the 
edge  of  the  prism.  This  cracking  was  followed  by  a  de- 
|)i-essiou  on  the  side  of  tlie  crack  away  from  tiie  cut  and 
a  movement  of  the  mass  between  the  crack  and  the  canal 
into  the  excavated  area.  The  sinking  movement  on  the 
to])  was  accomi)auied  by  an  upheaving  of  tlie  bottom  of 
the  canal  prism. 

The  cause  of  these  nu)vements  was  attributed  to  tlic 
poor  quality  of  the  underlying  rock,  which  was  inter- 
sected by  vertical  seams  or  seams  sloping  toward  the 
canal.  As  tlie  material  was  excavated  not  only  was  the 
lateral  support  removed,  but  the  load  distribution  was 
changed  to  an  extent  that  caused  the  rupture  of  the  un- 
derlying weaker  strata.  After  the  break  the  movement 
into  the  cut  was  like  an  ordinary  slide  of  the  first  and 
second  cLasses,  though  the  cause  was  entirely  different. 

The  breaks  in  the  vicinity  of  La  Pita  Point  consi.sted 
of  the  moving  or  pushing  out  and  a  subsequent  settling 
down  of  sections  of  rock  masses  which  formed  the  banks. 
Three  such  breaks  occurred  and  were  due  undoulitedly  to 
water  pressure  from  th(>  Obispo  or  Kast  diversion  chan- 
nel. This  source  of  trouble  has  been  relieved  by  tiirning 
the  waters  of  the  chniiiH'!  into  the  cut. 


The  first  class  of  slides  gave  relatively  but  little  trouble. 
even  during  the  construction  period,  and  ceased  when 
the  material  assumed  its  natural  slope.  In  anticipation 
of  other  possible  movements  of  this  kind,  .slopes  which 
seemed  too  steep  have  been  flattened. 

Considerable  ditficulty  was  experienced  with  slides  of 
the  second  clas.s,  and  the  most  notable  example  was  the 
one  at  Cucaracha,  just  south  of  Gold  Hill  (Fig.  2).  The 
only  method  of  handling  them  was  to  allow  the  material 
to  enter  the  prism  and  remove  it  from  below,  for  the 
adjacent  ground  did  not  lend  itself  to  handling  the  ma- 
t<^rial  in  any  other  way,  and  attempts  to  hold  the  banks 
by  ))iliiig,  rock  covering  or  drainage  failed.  The  slide 
of  tiiis  class  at  Cucaracha  consisted  of  clay  mixed  with 
rock  and  rock  spalls  moving  into  the  cut,  the  movement 
resembling  the  action  of  a  glacier. 

iflSTOKV  OK  TTIE  CUCARACIIA  SlIDE 

The  sliding  began  during  the  operations  of  the  French 
company,  and  continued  to  cause  trouble  until  the  early 
part  of  1912,  when  it  became  quiescent.  The  material 
in  moving  left  expo.sed  a  mass  of  rock,  which  the  geologist 
assure<l  us  was  of  ample  strength  to  hold  back  the  clay 
and  other  material  remaining  on  the  hillside  above  it. 
The  indications  were  that  the  future  trouble  in  this  lo- 
cality would  be  limited  in  extent  and  caused  by  small 
masses  of  clay  washed  down  by  rains  or  from  the  usual 
erosive  action  to  lie  antici]intcd  in  this  climate. 
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'I'lu'st'  expectations  and  predictions  were  not  reali/ed, 
however,  for  on  Jan.  20.  V.)\'.\.  Tollowing  a  few  days 
iirter  a  roi'k  movement  from  the  south  I'aee  of  Gold  Hill, 
ihc  rock  sup])ort  broke  at  some  part  of  its  structure 
near  or  helow  the  bottom  level  of  the  canal  and  a  nuiss 
III'  clay  and  rock  moved  into  the  cut,  comjiletely  dllinj^' 
ihe  prism  across  its  entire  width  and  up  to  a  bciu'ii  that 
existed  along'  the  west  lace  at  the  tJ9-ft.  level  (see  Fig.  2). 

The  length  of  the  canal  blocked  by  this  earth  movement 
was  ai)i)roximately  l,(i()0  ft.,  and  the  quantity  of  mate- 
rial to  be  removed  was  estimated  at  2,000.000  cu.yd.  The 
>liile  was  attacked  by  .steam  shovels  located  on  the  ()9- 
It.  level  on  the  west  side  and  on  the  bottom',  or  the  40-ft., 
IcM'l.  As  the  excavation  proceeded  the  material  broke 
iway  from  the  higher  elevations  on  the  face  of  the  hill- 
side and  moved  down  into  the  prism. 

An  examination  of  the  top  of  the  hill  indicated  that 
there  were  large  nuisses  of  clayey  material  remaining 
that  would  eventually  move  into  the  cut.  The  topography 
of  the  <-ountry  lent  itself  admirably  to  .sluicing  opera- 
tions, by  which  a  large  part  of  the  material  near  the 
til])  could  be  washed  into  a  valley  to  the  east.  A  sluic- 
ing ])lant  was  available,  and  steps  were  taken  to  draw 
olV  to  the  east  side  of  the  ridge  as  much  of  the  clay  as 
I  iiiild  be  reached  by  the  nozzles  of  the  shiicing  plant  and 
thus  relieve  the  situation  in  the  prism  itself.  This  was 
successfully  accomplished. 

The  balance  of  the  cut,  some  Si/o  mi.,  was  neariug 
completion;  steam  shovels  were  concentrated  at  Cucaracha 
slide  and  as  many  were  worked  as  available  space  j^er- 
mitted.  In  February  eight  of  them  removed  168,677 
rii.yd. :  six  .shovels  working  in  ]\Iarch  and  April  removed 
•iO."5,0;)0  and  304,."?08  cu.yd.  respectively ;  but  these  were 
dry-season  months.  The  rainy  .season  reduced  the  out- 
ptit  of  the  six  shovels  in  May  to  148,000  cu.yd.  and  in 


.luiie  to  124,844  cu.yd.  The  expectation  of  reaching  the 
iiottom  at  this  time  had  not  been  reidized.  Ditliciilty 
was  experienced  in  maintaining  tracks,  not  only  at  the 
slide  but  on  the  dumps,  due  to  the  character  of  the  ma- 
terial that  was  handled.  The  co.st  of  renu)ving  !i:i  1,000 
and  808,000  cu.yd.  during  the  last  two  months  respec- 
tively from  the  entire  length  of  the  cut,  including  Cuca- 
racha, was  62  and  66c.  per  cu.yd.  res])ectively.  With 
Cucaracha  alone  remaining,  the  difficidties  and  cost 
would  be  increased. 

There  was  a  dredging  fleet  available  ca])able  of  hand- 
ling larger  quantities  of  nuiterial  than  the  shovels.  The 
dredges  could  work  24  hr.  a  day,  whik;  the  shovels  could 
not  work  to  exceed  12  hr. ;  the  excavation  could  proceed 
without  delays  due  to  u])set  of  steam  shovels  and  disar- 
rangement of  tracks:  the  material  could  be  dumped  in 
llie  Gatun  Lake;  so  that  all  indications  pointed  to  dredg- 
ing as  the  best  means,  both  as  to  time  and  money.  Thi.- 
course  was  taken. 

The  steam  .shovels  operating  at  Cucaracha  slide  from 
Jan.  30,  1913,  to  Sept.  11,  1913,  removed  a  total  of 
1,139,708  cu.yd.,  or  an  average  of  142,463.4  cu.yd.  ])er 
month.  The  dredging  operations  began  on  Oct.  23,  1913, 
and  up  to  Aug.  3,  1911,  on  which  date  the  first  boat 
went  through  the  canal,  the  dredges  removed  2,767,080 
cu.yd.,  or  au  average  of  286,239.78  cu.yd.  per  month. 
The  cost  of  the  steam-shovel  work  at  Cucaracha  was  not 
separated  from  the  remainder  of  the  work  in  the  cut, 
but  the  total  of  8,225,989  cu.yd.  removed  during  the 
period  rmder  consideration  was  done  at  an  average  cost 
of  65c.  per  cu.yd.,  while  the  cost  of  the  dredging  aver- 
aged 44c.  per  cu.yd.  Active  operations  at  Cuearaclui 
slide  ceased  on  Oct.  14,  1914,  on  which  date  the 'total 
amount  removed  by  steam  shovels  and  dredges  since  Jan. 
20,  1913,  was  4,679,238  cu.yd.     In  addition,  upward  of 
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FIG.    4.    THK   rUI.RBRA   SLIDE   IN   AN    EAPa.Y    STA(!E;   Sl.UMO  FKuM    lOAST  SlUR  ONLY.  OCTOBER,  1914 


inOOOOO    ruvd.    wliirh    w,.nKl    linvc    -..lu'    inio    tlu-    cut  the   ,n<iV(-incnls   w.uil.l    .vns.'  ..r   he   hmIucmI.      Oppositun. 

Nv'a.  .v.nov..,l   hv  sluirinu.  a(   a   ...st  of  ■'(.,•.   ikt  ....y,!.  .l,.^,.lo|„■,l   to  tins  UH'th.,,!   on  thr  .uronn.l   that   „unv  ina- 

Tlu'    first    bivak    in    thr   vinnitv   of   ('nlcl)ni   <.rrunv,l  t.Tnil    wonl.1    Ix'    rrniovr,!    tlian    was   necessary:    tliat    by 

,„.ar  tho  old    Panama    KM.',  station   in    1!)0;,  an,l  alVcTt.,]  allowing   tho    niatrrial    that   Inok.   olT   to    niov.   into   the 

l,ut  a   (-.■w  humlml   IVet.     Sulisoquentlv.  as  the  depth  of  .nl.  the   nnninimn   amount   wouhl    he   liamlhMh   and   tlie 

the  oxeavntion  increased,  the  breaks  he.anu^  nanv  ext.-n-  material  left  to  itself  would  assume  its  natural  slope, 
sive,  both  ill  lenoth  and  quantities  of  inat.M-iai  inv,,lved;  Cri.Ki'.r,  \  Slidks  :  Tiieik  Ukckxt  IIistouy 

rnrthermnre.   thev   oeenrred    in    l)otli    tl\e   east    and    west  . 

hanks    nntil  the  npward  movement  ahm^  the  bottom  of  Two    breaks    oeenrred    m    ratlun-    rapnt    siieee.ssion    at 

the  exeavnted  area   atfeeted   a   len.^th  of  -.000    ft.   north  Cnlebra  m  th,.  latter  part  of  1!)10.     As  usuaf  eaeh  eom- 

of  Gold   Hill.     As  the  .-ause  was  the   unequal   distrihu-  j-h'tely  ,.vertnrned  the  tra.'ks  at   the   bottom   o     the  e.v- 

tion  of  the  pressure  exerted  by  the  adjacent  hanks,  it  cavation.  interrupted  .Irama.e  and  seriously  ,lelayed  op- 

followe<l   that   by   reducing  the  height  of   these   banks,  erations  m  the  prism.     The  hitter  one  of  the  lu„  breaks 


WAVIO   OF   SLintNO    MATERIAL   MOVINO   INTO   CANAL  RRISM  FROM  WICST  BANK 
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ik'tcrniiiu'il  the  (hiinirt'  in  |i|;in.  iiiul  in  .lanuarv,  I'.Hl, 
(he  rediu-tidii  ol'  l\w  iicifiiit  cif  tlu'  adjai-ent  banks  mi 
t'ither  side  of  Gaillard  Cut  in  the  vieinity  of  Culebra, 
was  direeted  and  ijeguii.  Thi.-  work  (oiitiinied  until  De- 
» ember,  19 lo,  at  wliieh  time  (),oo:),;)21:  eu.yd.  had  been 
removed  from  tlie  east  bank  and  8/(!)7,y90  cu.yd.  from 
the  west  bank,  resulting  in  slopes  varying  from  1  on 
I..")  to  I  ou  G.o  for  the  east  side  and  1  on  3.46  to  1  on 
l.;i.j  for  the  west  side,  in  benehes  (Fig.  10). 

The  result  of  this  method  of  proeedure  was  tluit  when 
tlie  operations  in  the  eut  in  the  vieinity  of  Ciili'bra  were 
cunipleted,  prior  to  tlie  adniissiuii  of  water,  tlie   breaks 


in   the  banks  ami    llic   iipwanl    iiiii\ciiieiit   of  the  bottom 
had  ceased  entirely. 

Early  in  1911  a  geologist  was  employed  in  eounection 
with  the  eartli  movements  and  proposed  uia.ximum  and 
minimum  lines  for  lightening  the  banks,  together  with 
suggested  slopes.  In  the  nuijj  (Fig.  3)  are  shown  with 
heavy  blaek  lines  the  maximum  probable  limits  of  the 
earth  movement  on  the  two  sides,  as  ])redieted  by  him. 
The  map  also  shows  by  broken  blaek  lines  the  areas  over 
wliieh  the  banks  were  lightened  by  excavation,  and  when 
the  s!io\eIs  were  removed  the  lieiiches  within  tlie  areas 
marked  by  broken  lines  were  all  intact,  the  shovels  having 
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dug  so  as  to  remove  all  evidences  of  cracks.  So  fiir 
as  could  be  roreseoii  satisl'actory  slopes  had  been  scnircd. 
Ill  the  early  part  of  191-i  small  cracks  had  devcloiicd 
(111  some  of  the  upper  benches  on  the  west  side  and  sim- 
ilar effects  were  noted  on  the  east  side.  During  the  dry 
season  the  surface  o(  the  ground  in  this  country  cracks 
as  the  result  of  drying  out  and  in  some  instances  these 
ci'ack.s  are  of  considerable  depth  and  extent.  'W'lictlicr 
those  found  on  the  benches  were  the  ordiiiai-y  dry-siMsou 
cracks  or  the  result  of  .structural  weakness  was  not 
knowni,  though  they  resembled  the  former.  To  g\uiiil 
against  emergencies,  however,  the  shovels  were  returned 
and  worked  on  the  ea.st  bank,  reducing  the  slo|ie  >iill 
more,  until  A]ir.  1.  ^'■U  \  :  and  on  the  west  bank  llie 
shovels  continued  until  .lune   \  i,   l!tll. 

Suspiciors  CRACK.S  AT  /ion    Hill  ami  ox   East   Sim: 

A  crack  had  existed  for  some  years  at  the  root  of 
Zion  TTill,  .-southwest  of  Culehra:  the  hill  was  pronouined 
as  geologically  secure  against  any  in<ivenient,  and  when 
the  material  had  been  cut  away  from  this  bank,  the  ^lo|)e 
of  the  excavation  extended  to  the  crack  or  the  limit 
marked  as  the  maximum  limit  by  the  geologist. 

On  the  east  side,  toward  the  end  of  the  dry  season 
of  1913  a  crack  was  found  n(nth  of  Gold  Hill.  ]iarallel 
to  the  cut,  about  1,:J00  ft.  hmk  from  the  face.  It  was 
not  connected  with  the  slope  of  the  prism  at  either  end. 
There  were  no  cracks  or  breaks  between  it  and  the  cut 
proper.  There  Avas  apparently  a  slight  .settlement  on 
the  side  of  the  crack  nearest  the  cut,  but  none  with  the 
marked  indications  ol'  a  probable  break.  Steps,  however, 
were  taken  to  lighten  the  banks  between  the  crack  and 
the  cut  by  sluicing  away  the  high  ground  and  by  steam- 
shovel  operations.  There  were  no  indications  of  move- 
ment, and  apparently  the  work  done  toward  lightening 
the  banks  had  been  effective.  It  appeared,  so  far  as  could 
be  determined,  that  equilihrium  had  been  secureil. 

GuEAT  Slide  PiEgixs  in  1014 

Subsequent  to  turning  in  the  water  there  were  small 
slides  on  the  east  bank,  north  of  Gold  Hill,  and  also  on 
the  west  side,  but  they  were  small,  the  material  was 
easily  removed  and  they  were  typical  of  Class  1  slides. 

No  change  occurred  until  Oct.  14,  1914,  when,  with- 
out warning,  a  section  of  the  east  bank  settled  vertically 


20  ft.  This  section  measured  2,000  ft.  along  the  prism 
lace  and  extended  back  about  1,000  ft.  from  the  axis  of 
the  canal,  generally  along  an  irregular  curved  line.  The 
bank  was  from  300  to  350  ft.-  above  sea  level,  and  the 
extension  of  the  ground  eastward  was  relatively  fiat  coun- 
try. In  the  .settlement,  the  upper  portion  that  broke 
away  remained  practically  parallel  to  its  original  posi- 
tion, and  the  benches  which  formed  the  upper  part  of 
tlie  slide  had  not  changed  their  relative  positions,  though 
they  were  badly  broken  up,  wdiile  the  lower  strata  were 
squeezed  out  across  the  canal.  Subsequently  the  broken 
mass  nio\ed  into  the  cut  (Fig.  4),  and  until  August, 
llM."i.  the  (li-edges  were  able  to  keep  up  with  the  move- 
ment, wlien  the  movement  on  the  west  bank  occurred. 
A  crack  was  found  on  the  slope  of  Zion  Hill  in  June, 
191-1,  but  ob.servation  made  upon  it  showed  no  movement 
until  subsequent  to  the  break  on  the  east  side,  when  a 
gradual  but  general  breaking  up  of  the  west  bank  began 
(Fig.  8).  Subsequently  the  cracks  on  Zion  Hill  ex- 
tended to  El.  480,  the  limit  of  the  present  break.  The 
mo\emeut  into  the  cut  from  the  west  bank  octairred 
early  in  August,  191.5,  when  a  section  of  Zion  Hill  broke 
away  and  settled  down  (Fig.  9). 

Some  FEATUitEs  of  the  Slide  Mass 

The  break  is  generally  along  a  curve.  The  movements 
from  the  two  sides  are  toward  the  central  portion  of  the 
inclosed  area,  and  at  this  central  portion  is  the  main 
obstruction  to  the  channel.  In  coming  into  the  cut  the 
mass  on  the  east  side  is  breaking  ujj  into  waves,  which 
move  down  to  the  prism  in  succession.  One  now  occu- 
pies part  of  the  channel  (Fig.  C)  and  another  is  forming 
up  the  slope  of  the  hill.  On  the  west  bank  this  wave 
effect  is  also  e\ident.  Here  the  bank  was  pushed  for- 
ward horizontally,  the  benches  in  some  portions  still 
maintaining  their  relative  position  with  respect  to  each 
other,  but  the  ground  in  their  rear  has  settled,  forming 
sinkholes  on  the  side  away  from  the  prism. 

When  the  break  of  Oct.  14,  1914,  occurred  it  was 
evident  that  the  large  mass  of  material  that  had  broken 
away  must  be  handled  by  the  dredges.  Turning  any 
part  of  the  material  away  from  the  prism  by  sluicing 
operations  was  not  possible  on  account  of  the  natural 
lay  of  the  ground,  and  in  fact  all  material  that  could 
be  handled  bv  that  method  had  been  removed  when  the 


FIGS.  S  AND  9.    SLIDE  EFFECTS  AT  ZION  HILL,  ON  WEST  BANK  AT  CULEBRA,  IN  1914  AND  191.5 

side.     Fig.   9 — Piece  "A"  of  Zion  Hill  slipped  off 
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FIG.    in.    BANK  REDUCTION   AT   CITLEBRA— A    SLIDE-PREVENTIVE  MEASURE  ONLY   PARTLY  SUCCESSPITL 


-luiiiiii;'  plniit  wns  iii.^talled  on  this  Inuik.  Sti'Min  sIkacIs 
aud  trains  could  not  operate  on  any  purtion  nf  the 
broken  mass  (Fig.  7). 

There  remained  a  stretch  between  tbi-;  ami  the  lim- 
iting crack  to  the  east,  but  this  ground  Mas  in  such 
condition  that  hefore  preparations  conld  be  conii)leted  i'or 
beginning  work  it  would  be  broken  up  so  that  steam 
shovels  could  effect  nothing.  Subsequi'ut  developments 
have  verified  this. 

Xo  further  cracks  or  indications  of  a  further  exten- 
sion eastward  have  occurred,  and  jiulging  from  past  e.\- 
perient'e  the  existing  cracks  will  limit  the  fracture,  wliicli 
is  about  1,;500  ft.  from  the  edge  of  the  ]>rism. 

Similar  investigations  and  considerations  on  the  west 
bank  show  there  is  no  iiossibilitv  of  handling  the  mate- 
rial to  advantage  hy  steam  shovels.  The  conliguration 
of  the  ground  is  such  that  all  material  in  the  present 
movement  will  be  taken  away  loug  before  the  area  iu- 
\olved  could  l)e  reached.  Like  the  east  side,  sluicing 
i-ould  only  throAV  the  material  into  the  prism;  similarly, 
it  is  believed  that  the  limits  of  the  break  ha\e  been 
reached. 

The  conclusion  reached,  therefore,  i>  that  the  only 
method  is  to  remove  the  material  as  it  comes  into  the 
cut,  by  the  dredges.  These  are  handling  nearly  l.oiio,- 
000  cu.yd.  per  month,  at  a  cost  of  less  than  ;50c.  ]ier 
cu.yd.  When  the  break  occurred  in  October,  1914,  and 
the  subsequent  breaking  up  of  tlie  west  bank  became 
evident,  it  was  decided  to  augment  the  dredging  fleet 
by  another  15-yd.  dipper  dredge  and  tliree  1,000-yd. 
barges.  The  latter  are  in  service.  The  dredge  arrived 
last  week  and  will  be  ready  for  use  within  two  weeks. 

Volume  of  tuf.  Culebra  Slide 

As  to  the  anioimts  involved,  it  is  difficult  to  make  ])rc- 
dictions.  As  noted  above,  when  Cucaracba  broke  loose 
in  V.n:\  it  was  estimated  that  2,000,000  cu.yd.  was  in- 
\olvcd.  Upward  of  4,000,000  cu.yd.  was  taken  out  of 
the  jirism  liefore  the  slide  was  entirely  removed,  in  ad- 


dition to  1.000,000  yd.  washed  away  by  tiie  sbiicing  plant. 
In  the  present  instanc(>,  estimating  that  the  material 
iinist  lie  reino\cd  from  a  slope  extending  from  the  bot- 
tom of  the  canal,  reference  40,  on  the  outward  limits 
of  the  |)risni,  up  to  the  farthest  limits  of  the  breaks, 
on  the  theory  that  all  the  material  above  these  ])lanes 
will  nio\e  into  the  cut,  it  is  estinutted  that  7.000,000  cu. 
yd.  will  have  to  l)e  removed  before  the  slides  are  en- 
tirely done  away  with.  If  we  assume  a  surface  parallel 
to  the  existing  one  starting  from  El.  40,  the  estimated 
quantity  is  ];!,000,000  cu.yd.  The  resulting  surface 
Mill  be  irregular,  and  perhaps  the  more  correct  estimate 
will  be  between  these  two  limits,  or  10,000,000  cu.yd. 

While  the  foregoing  amounts  are  the  estimates  of  what 
will  have  to  be  handled  before  all  moving  material  is 
removed,  it  is  not  to  be  a.ssumed  that  the  canal  will  l)e 
closed  to  navigation  for  this  length  of  time;  on  the  con- 
trary, all  efforts  are  being  directed  toward  securing  a 
channel.  The  estimated  amount  in  the  canal  within  the 
limits  of  the  prism  was  about  .500,000  cu.yd.  when  the 
prediction  was  made  that  the  canal  would  probably  be 
opened  by  Xov.  1,  l!)l.j,  and  the  dredges  could  easily 
liaiidlc  this  amount  within  the  time  limit;  bltt  in  view 
of  the  wave  movements  and  the  difficult}'  of  breaking 
through  the  central  obstruction,  it  was  not  deemed  wise 
to  make  any  further  predictions  until  the  moving  niass 
was  in  such  shape  that  we  had  a  channel  through  it 
which  we  felt  reasonably  .sure  could  be  maintained.  To 
this  end  the  dredges  are  operating  to  cut  a  channel  wider 
than  the  full  prism  width,  which  will  enable  tlie  inain- 
tenauce  of  a  channel  more  easily  than  heretofore.  On 
Oct.  6  the  length  of  the  channel  that  was  blocked  was 
1,300  ft.;  this  length  has  been  reduced  since  then  to  700 
it. :  but  due  to  the  continued  movement  we  have  been  un- 
able to  break  through  the  closure  in  the  vicinity  of  Sta. 
1,787,  which  is  now  about  100  ft.  in  length.  When  this 
is  accomplished  the  lower  waves  can  be  more  easily  re- 
moved aud  more  reliable  predictions  made  than  are  now 
possible. 
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Thie  Mexlcam  Rail^j^giyi  1873  mimd.  191' 


S)'.\'0PS1S — Tlie  location  of  surveys  for  I  his  firsl 
railwai/  in  Mexico  wait  made  by  American  engi- 
neers in  the  face  of  great  difficulties.  Some  inter- 
esting information  as  to  these  surveys,  and  also 
«*•  io  present  conditions,  is  given  in  ili-is  article. 

Tlio  ilrMcaii  luiilwny.  connecting  tlic  City  of  Mexico 
witii  tlic  AUautii-  i-ion  of  Vera  Cm/.,  lias  been  bi'ouglit 
to  notice  in  this  count r\-  very  conspicuonsly  during  tlie 
recent  troul)les  in  ilcxico  and  especially  during  the 
American  occupation  of  \'era  Cruz  in  1914.  It  was  the 
first  railway  in  Mexico  and  is  an  engineering  work  of  con- 
siderable interest,  partl\  (ni  account  of  the  difficulties 
of  location  and  const nuiinii  and  ])artly  from  the  fact  of 
its  iiaving  been  located  by  American  engineers.  For  the 
reasons  cited  it  is  interesting  to  present  the  following 
jiai'ticuhirs  of  tlie  early  history  of  this  road,  condensed 
i'rdin    infdriiiatioii   furnislied  bv  William   R.  p]astman,  of 


FIi;.    1.     LOCATION   OF   THE   MEXICAN   HY.   AT   M.\LTRATA 
TO  MAINTAIN  A  GRADE   OF   4    PER   CENT. 

Albany,  jST.  Y.,  who  was  a  transitnian  oa  the  survey  made 
in  1858  and  made  the  difficult  location  at  Maltrata,  men- 
tioned later.    The  length  of  the  line  is  '2G4  mi. 

IIisTouv  oi-  -j-iiio  Kailway 
• 'I'lie  Mexican  llailway  was  ii|ii'nc(l  .Ian.  1.  1s;:i.  If  liad 
lieen  Iniilt  at  great  cost  and  n'pi-escuieil  the  planning  and 
working  and  vexatious  dela\s  of  many  years.  Conces- 
sions for  a  railway  to  Vera  Ciai/.  were  granted  in  1837 
and  1842,  but  notwithstanding  large  appropriations  by 
the  government,  only  IIV2  m'-  ^^''I'e  built  by  November. 
18.")0.  The  first  1-")  mi.  extended  from  Vera  Cruz  through 
Tejeria  to  San  Juan  and  were  operated  in  1858.  In  18.54 
a  line  was  built  from  Mexico  to  the  suburb  of  (iuadalu])e 
(."!  mi.).  This  was  wholly  of  American  construction. 
The  rails  and  other  material  and  the  parts  of  the  locomo- 
tive Avere  hauled  2()0  mi.  from  the  coast.  In  18.57  a  new 
concession  was  obtained  by  Bon  Antonio  Escandon,  who 
paid  $1,000,000  to  the  national  trcasuiy  and  at  once  en- 
tered  upon    the   undertaking. 

The  broad  table-land  of  Mexico  is  about  8,000  ft.  above 
sea  level.  This  great  elevation  is  i-eacluKl  withia  100  mi. 
from  the  coast,  the  ascent  gradually  growing  steeper. 
At  95  mi.  the  line  has  risen  5,500  ft.     In  the  next  five 


or  si\  miles  tlie  moiuitain  rises  2,500  ft.  higher  to  the 
Cunihres  or  sharp  edge  of  the  table-land,  which  stretches 
in  a  nearly  level  plain  for  400  mi.  To  ascend  this  abrupt 
mountain  wall  was  the  railway  locators'  problem.  There 
were  difficulties  also  from  deep  and  steep  ravines,  or 
barrancas,  and  a  line  of  small  hills,  the  Chiquihuites. 

An  eminent  and  experienced  American  engineer.  Col. 
Andrew  Talcott,  was  engaged.  He  was  a  graduate  of 
West  I'oint  and  had  rendered  conspicuous  service  in  the 
United  States  Army.  A  surveying  party  of  some  30  men 
was  recruited  in  New  York.  The  chief  assistants  were 
M.  E.  Lyons,  of  Eeading,  Penn.,  and  E.  B.  Gorsuch,  of 
New  York.  The  latter  had  liad  experience  in  Mexico  iii 
the  l)uilding-of  the  experiuiental  railway  to  Guadalujie : 
lie  was  the  first  secretary  of  the  American  Society  of  Civil 
Engineers.  Camp  equipment,  instruments,  etc.,  were 
shipped  from  New  York. 

The  main  party  left  New  Orleans  by  steamer  on  Jan.  1. 
1S58,  and  landed  at  Vera  Cruz  four  days  later.  A  camp 
was  established  at  Tejeria,  9  mi.  from  the  city.  Three 
working  parties  were  organized — one  headquarters  jjaily 
to  exphn-e  the  country  on  horseback  and  two  field  parties. 
From  Vera  Cruz  there  were  two  main  highways.  One 
was  by  way  of  Jalapa,  and  had  been  chosen  by  (ieiicral 
Scott  with  the  American  army  in  1S47.  The  other  road, 
somewhat  more  direct,  jjassed  through  Orizaba.  climL)e(l 
the  mountain  pass  at  Aeulcingo  and  Joined  the  Jalapa 
road  at  San  Marcos;  thence  to  Puebla  and  Mexico.  This 
was  the  route  taken  by  Cortez  and  his  Spaniards.  It 
was  the  regular  stage  route  in  1858  and  was  adopted 
as  the  base  of  the  sur\('y.  In  many  respects  this  was 
a  remarkable  road,  built  jiroliably  liy  tlie  Spaniards 
200  or  300  years  ago. 

As  the  disturbed  ])olitical  and  miliDary  conditions 
seriously  embarrassed  the  work,  the  fnrce  was  reduced. 
keeping  only  one  field  party  Id  examint'  the  most  critical 
](oiiit  on  tlie  liiK — the  al)rupt  ascent  of  the  Cumbres. 
Tlie  road  clinibi'd  the  pass  at  Aeulcingo  by  a  series  of 
ten  or  twelve  extended  zigzags.  The  railway  could  not 
do  that.  The  attempted  line  of  survey  became  hopelessly 
invohed  in  a  tangle  of  hills,  and  after  a  month's  work 
the  result  was  failure.  Then  attention  was  devoted  to 
another  pass,  up  from  Maltrata,  and  on  the  farther  side 
of  wliich  a  long  mountain  spur  thrust  out  for  milet- 
into  the  lower  country.  There  was  no  (ari-iagc  road  in 
the  Maltrata  pass  and  the  zigzag  turns  for  trails  were 
even  more  numerous  than  at  .Aeulcingo.  but  hope  was 
fixed  on  that  jirolonged  s|)ur  of  the  ni(uiiilaiii.  .\ftcr 
climbing  to  Boca  del  Moyte,  7,922  ft.,  the  transit  was 
set  for  a  down  grade  of  200  ft.  to  the  mile,  and  with  oiilx 
tliis  as  a  guide  the  mountain  side  was  ex])lored.  No 
account  was  taken  of  curves,  bridges  or  tuunels.  Tin' 
chopping  out  of  the  path  was  slow.  .Straight  lines  ami 
their  angles  were  carefully  measured  and  noted.  Tlir 
leveling  instrument  was  close  behind. 

At  one  point  the  cliff  is  so  precipitous  that  it  seems  to 
hang  above  Maltrata,  2,000  ft.  below.  After  winding  on 
till  the  located  line  resembled  the  outline  of  a  boot  witli 
the  leg  resting  along  the  valley  (Fig.  1  ).  and  after  11  mi. 
of  sharp  descent,  the  level  of  the  village  was  readied. 
But  this  was  not  the  end.     Tlic  iliainage  of  the  valley  i^^ 
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tliniiiyli  a  iiai'inw  rocky  •j^ny^xr  ilown  wliirli  the  line  liinis 
and  Iwisis  iiiilil,  in  tlu'  Nallry  of  iMuiiial.  il  roaflii's  luvel 
(■(iuiitry.  Ill  18^/o  mi.  the  descent  is  :!.(iii()  ft.  The  avei- 
agt'  iall  is  165  ft.  to  tlio  mile,  but  iiiany  miles  arc  on  a 
jii-ade  of  200  ft.  or  more. 

Tlie  crossing  of  the  deep  ravine  of  Ihe  Harraiua  de 
Metlae  was  a  problem.  A  stiaight  liue  across  was  only 
l.li»()  ft.,  but  the  cost  of  a  bridge  would  have  been  eiior- 
luniis  and  the  American  type  of  steel  viaduct  had  not 
been  developed.  The  line  descends  on  a  narrow  shell' 
lor  a  mile  or  more  upstream  till  il  reaches  a  broader  part 
(if  the  ravine  and  then  makes  an  almost  .semicircular 
iiiru.  with  a  bridge  about  100  ft.  above  the  water,  and 
asiciid.-  by  a  similar  shelf  on  the  farther  side.  The 
ri\er  crossing  at  which  the  line  reverses  is  shown  in 
l'"ig.  3.  The  Chiquihuites  range  of  hills  is  passed  by 
a  i-onsiderable  detour  away  from  the  line  of  ihe  high- 
way. 

Ill  September,  after  a  little  ninre  than  t'ight  months 
in  till'  (uuutry,  the  party  returned  to  New  York,  the  line 


iiieiit  hiinili'eds  of  miles  over  rough  iiioiintain  roarls  in 
order  to  build  back  from  the  ca]iital.  The  work  of  con- 
stiiiction  of  the  mountain  division  (still  under  the  super- 
vision of  Colonel  Talcott)  was  taken  up  in  earnest  in 
ISC  I.  Iliit  Kscandon  was  compelled  to  seek  outside  pecu- 
niary hel]j,  and  it  was  an  Knglish  company  which  (in 
1878)  finisheil  the  railway. 

In  spite  of  the  gi-eat  cost,  the  railway  has  such  iiuport- 
ant  trallic  that  good  profits  have  been  paid,  at  least  up 
lo  the  i)ast  year.  The  road  is  under  English  management, 
and  the  im))iession  is  common  that  the  English  built  it. 
The  fact  is  that  the  survey,  the  location  and  the  i)lan  of 
construction  were  .\inerican  throughout. 

I'iti.si:\r  CoxDriJoNs  on  the  Mexican  JSailway 

Inforiiialion  sii|i|ileijienting  the  early  history  given  has 
been  furiiislied  to  Enginecrhig  News  by  \V.  T.  Ingram. 
Resident  Eugineei'.  The  main  line  and  some  of  the 
branches  are  of  standard  gage,  and  the  company  owns 
130  mi.  of  branch  lines  of  36-,  30-  and  24-in.  gage.    Prac- 
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line  on   the  left   (.entering  the  tunnel)   descends  from  the   high  ground  on  a  grade  of  3%.     It  crosses  the  river  by  a  bridge 
on  a  curve  of  324  ft.  radius,  and  ascends  the  opposite  side  of  the  valley   (in  the  foreground)  on  a  grade  of  2'/i% 


of  sui\cy  was  plotted  and  llie  rc|iort  made.  15ut  for  a 
long  time  nothing  more  was  done.  A  new  grant  from  the 
mivcrnment  was  made  in  isiij.  Tb,.  Kreiich  entered 
Mexico  in  li>i\-2.  and  to  fai-ilitate  their  movements  they 
contracted  with  Escaudon  lo  bniirl  portions  of  the  rail- 
way. It  was  extended  ovc^r  the  o|)en  coiiiiliT  to  Paso  del 
Macho.'  18  mi.  from  Vera  Cruz.  It  was  also  carried  from 
.Mexico  to  Puebla.  Dnriug  this  foreign  regime  133  mi. 
were  constructed.  Still  more  liberal  contracts  were  made 
uitli  the  repuhliean  government  in  ISC';  and  1868. 

The  cost  of  construction  was  found  to  be  unusual  and 
extreme.  The  government  insisted  that  the  road  should 
be  liuilt  from  hoth  terminals  simultaneouslv.  making  it 
necessary  to  haul  heavy  material,  machinery  and  ecjuip- 


tically  the  whole  of  the  main  line  and  the  standard-gage 
branches  is  laid  with  steel  ties  spaced  l(i  to  the  30-ft.  rail 
The  rails  on  the  mountain  division  are  S2-lb.  per 
yd.,  hut  are  lieing  changed  to  85-11).  40-ft.  T-rails  of  the 
Kritisli  standard  section.  On  the  rest  of  the  line  there 
are  6"^-  to  8."i-ll).  rails.  The  maintenanco-of-way  depart- 
ment is  mostly  under  the  care  of  Mexican  roadinasters 
and  siiperxisors,  and  all  the  lahor  is  Mexican. 

During  I'.KlIt  and  I'.HO  nearly  $.'')00,000  (gold)  was 
expended  in  renewing  i)ridge  gii'ders  and  in  elimuiating 
a  number  of  bridges  and  viaducts  by  means  of  fills  sup- 
ported on  the  downhill  side  by  niassive  stone  retaining 
walls.  The  curious  bridge  at  Solodad,  shown  in  Fig.  3, 
has  two  independent  steel  superstructures  on  one  set  of 
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piers.  The  lower  structure  lias  tliroui;li-ti-uss  spans  for  a 
roadway.  The  sides  ol'  the  piers  are  carried  up  above 
the  trusses  and  support  transverse  plate  girders,  between 
which  are  framed  the  plate-girder  spans  for  the  railway. 
Since  1908  large  amounts  have  been  spent  for  new  rails, 
steel  ties,  ballasting,  water  service,  fuel-oil  installations, 
etc.     The  total  issued  capital  of  the  company  ainoutits 

to  $4i,r).->r,400. 

liOcoMcriVKS  .\XD  Opeiiation 

The  operation  of  the  4%  grade  between  Orizaba  and 
p]s]ieranza  is  interesting  from  the  use  of  locomotives  of 
the  Fairlie  duplex  double-boiler  type.  The  latest  of  these 
engines,  built  by  the  Vulcan  Iron  Works,  England,  have 
si.x  4'8-in.  diiving  wheels  under  each  end,  with  a  wheel- 
base  of  0  ft.  3  in.  for  each  group  and  35  ft.  6  in.  for  the 
entire  engine.  The  weight  is  about  153  net  tons  in  work- 
ing order,  with  a  tractive  power  of  59,134  lb.  The  four 
cylinders  are  19x25  in. 

The  boiler  is  a  single  structure  having  two  barrels 
4  ft.  9'/;  in.  diameter,  set  back  to  back,  each  with  a  fire- 
box 5  ft.  411  in.  by  4  ft.  6%  in.  \Yhi\e  there  are  two 
iiulependent  fireboxes,  there  is  no  division  above  tlie 
crown-sheets,  so  that  water  circulates  freely  betwci'u  the 
two  barrels  and  there  is  an  ample  depth  of  watei'  over 
the  cro^vn-sheets  when  the  engine  is  on  the  steel)  g'l'ade. 
The  train  load  for  one  engine  on  the  4%  grade  is  340 
metric  tons.  Mr.  Ingram  states  that  these  engines  are 
very  satisfactory.  The  whole  weight  is  availal)le  foi' 
adhesion,  and  with  the  short  rigid  wheel-base  they  can 
traverse  sharp  curves  safely  and  with  a  minin\uui  of 
tire  wear.  The  articulation  of  the  undcrframes  and  the 
supports  of  the  boilers  provide  for  free  movement  longi- 
tudinally and  vertically.  The  fuel  economy  is  fully  20% 
less  than  for  two  ordinary  engines  of  practically  tlu'  same 
dimensions. 

All  freight  trains  are  handli'il  willi  two  engines,  one 
at  each  end.  Trains  of  G80  tons  are  hauled  at  an  average 
speed  of  10  mi.  per  hr.  This  is  considered  good  per- 
formance on  a  continuous  grade  of  4%,  not  compeusati^d 
for  curvature,  and  having  cui'ves  of  350-ft.  radius,  many 
of  which  are  reverse  curves  and  are  so  shorl  that  IVc- 
quently  a  train  will  be  on  three  curves  at  once.  Since 
1909  all  engines  have  used  petroleum-oil  fuel  from  Tu\ 
pam.     It  is  stored  in  tanks  of  50,000  1)1)1.  capacity,  and 


it;.  :;.    i"'i  i:li:  iJKii";u  at  .yca.ion.v:  ■,  mioxk'ax  K^'. 

The  lower  bridge,  with  tru.ss  spans,  is  for  a  highway 

the  service  tanks   for  supplying  the  locomotives  are  of 
500-bbl.  capacity  (Fig.  4). 

Commenting  upon  the  operation  of  the  line  during  the 
present  revolutionary  troubles  in  Mexico,  Mr.  Ingram 
states  as  follows : 

It  is  very  gratifying  to  be  able  to  repord  that  notwith- 
standing  the   fact   that   Mexico   has   been    in    the   throes   of   a 


severe  revolution  for  the  pa.st  four  years,  no  more  serious 
damage  has  been  done  than  to  destroy  track,  burn  buildings 
and  decks  of  unimportant  bridges,  wreck  engines  and  cars 
by  running  them  wild  down  mountain  grades,  etc.  While 
this  has  involved  heavy  outlay  for  repairs,  it  has  not  kept 
the  railway  out  of  service  for  long  continuous  periods.  At 
least    one    important    bridge    missfd    destruction    by    a    narrow 
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margin.  This  is  the  Soledad  Bridge,  27  mi.  from  Vera  Cruz 
and  carrying  both  the  railway  and  the  highway  across  the 
Jamapa  River  [Pig.  3].  On  Apr.  22,  1914,  while  the  United 
States  expeditionary  forces  wsre  taking  possession  of  Vei"a 
Cruz,  the  bridge  was  mined  and  would  undoubtedly  have  been 
entirely  destroyed  had  any  attempt  been  made  to  start  up 
country. 
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A  ])roportioual  weir  of  the  ivettgcr  type  (as  described 
in  Eiit/iiiccnii,<j  News  of  June  25,  1911,  p.  1409)  corrected 
for  (initc  length  of  crest  was  subjected  to  very  careful 
Icsts  (111  a  large  scale  during  the  past  year  by  E.  W. 
Diiclilci-  and  F.  H.  Eayfield,  students  at  Cornell  Univer- 
sity. The  hydraulic  testing  plant  at  Cornell  permits  of 
nlitaiiiing  a  large  supply  of  water  and  of  measuring 
ilisiharge  volume  accurately  by  means  of  a  calibrated 
standpipe  G  ft.  in  diameter  by  60  ft.  high.  The  methods 
of  making  the  test  were  in  all  respects  such  as  would 
secure  a  high  degree  of  precision.  Only  the  results  will 
be  stated  here. 

The  Rettger  type  of  weir,  whose  sides  have  the  equation 
l-h  =  constant,  would  be  of  iutiiiite  length  at  the 
crest  if  the  curve  were  continued.  For  practical  use 
I  he  crest  length  must  be  limited  to  some  length  L,  at 
which  point  the  height  from  weir  crest  to  curve  of  side 
is  H.  The  roughly  triangular  areas  outside  ef  the  side 
lines  of  the  weir  lost  by  limiting  the  crest  length  to  tlie 
length  L  have  an  area  equal  to  LIT.  By  adding  this 
same  area  LII  just  below  the  theoretical  crest — in  other 
words,  moving  the  crest  down  a  height  E — the  same  total 
area  of  discharge  is  secured  as  with  the  theoretical 
Rettger  weir,  although  the  head  on  the  small  added  area 
is  slightly  altered.  This  correction  was  made  in  the 
weirs  tested,  as  indicated  by  the  dotted  line  in  Fig.  3. 
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0  wi'ii's  were  tc'.-U'il,  liiitli  ■'<.'<  It.   \o\\'j:  im  i  rest,  luit 
iviiiij  //  =  ().1(»  n.,  Ilir  (.tluT  ().01   It.     Fig.  2  .-ihows 

1  (li.<cliargiii»'  iiiidcr  1-i't.  lioiul  of  wntcr.   A  I'ew  Tuet 
till'  wi'ir  crest  tlir  llnw  strikes  diverturs,  wliicli  leail 

1  I  lie  iiu'asurint;-  st;ni(i|iii«'.     lioth  woir.s  were  cul  out 


K'lili's  iuiii  rcfiiihilioiis  jjoMTliiii;;  miiiI  staiiilai-di/.ili;; 
watiT-wm-ks  sorvicL'  in  Montana  liavu  boi'ii  issiied  hy  liic 
Muiitana  Public  Service  Commission,  al'tcr  liearinjis  I'or 
discussion  of  the  questions  involved.  The  rules  are  ele\ 
en  in  number  and  do  not  attempt  to  follow  the  stand 
ards  recently  formulated  in  Orejion  and  lllimiis  (see 
I'Jiif/incering  News,  Feb.  25  and  Nov.    I,   I !)!.■>). 

(a)  When  a  water  utUIty  adopts  a  meter  system,  iiieterK 
win  V)e  supplied,  installed  and  maintained  at  the  exiiense  of 
the  utility.  If  necessary  to  provide  special  location,  as 
meter  boxes,  it  will  be  the  duty  of  consumers  to  do  so.  Any 
unusual    piping    required    will    also    be    at    the    consumer's 


FKi.   1.     DI.SCH.\RCE  COEFFICIENTS  FOUND  BY  TEST  OF  TWO  RETTCRR  WETR.S 


I'f  sheets  of  galvanized  iron  and  carefully  handliled  down 
to  the  plotted  curve,  filini;-  ])eri)endicular  to  the  sheet. 

The  results  are  shown  by  the  plotted  points  and  curves 
m  Fig.  1,  which  gi\e  the  computed  discharge  coefticicnls 
lor  various  heads  ou  the  weir.  According  to  the  theory 
of  the  Eettger  type  of  weir,  the  coefficient  should  be 
constant.  For  the  higher  head  (above  1  ft.)  the  coeffi- 
cients of  the  smaller  weir  are  about  2.4%  higher  than 
for  the  larger  weir.  The  gradual  increase  in  coefficient 
as  the  head  increases  was  found  to  be  not  due  to  the 
velocity  of  approach  above  the  weir.  Probably  the  manner 
of  correcting  for  finite  length  of  weir  is  responsible. 
Logarithmic  plotting  between  head  and  discharge  gi\es  : 

Weir  A,  Q  =  8.47  /* : 

Weir  B,  ^  =  3.74  /(. 
'{'he  tests  noted  were  made  under  Prof.  E.  A\'.  Schoder, 


c.-ipensc.  Meters  which  havr  been  installed  at  consumer's 
expense  will  be  taken  over  by  the  utility  at  the  pro  rata 
^■alue   based   on    lenprth   of  service  and   present   condition. 

(b)  If   the   utility   requires   a    meter   deposit,    the    consumer 
will  receive  interest  thereon  at  the  rate  of  6%  per  annum. 

(c)  A    utility    may   protect    itself    by    reasonable    minimum 
charge  based  on  the  size  of  the  meter  and   consumption. 

(d)  The    utility    at    its    own    expense    must    tap    the    main 
and    furnisli    the    corporation    cock,    the    clamp    (when    neces- 
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FIG.   3.    SKETCH  OF  THE  CORRECTED  KETT(il':i;    VVI'IIK 

sary)  and  any  other  material  used  or  labor  furnislied  in 
connection  with  the  tapping  of  the  main.  Any  other  material 
used  or  labor  furnished  in  connection  with  the  installation 
of  the  service  pipe  or  curb  box  to  the  property  line  of  the 
consumer  shall  be  billed  against  the  consumer  at  actual   cost. 

(e)  Unless  under  conditions  where  it  is  not  possible  to 
do  so,  the  utility  must  notify  the  consumer  prior  to  shutting 
the  water  off. 

(f)  When  the  water  has  been  shut  off  for  cause,  the  utility 
shall  not  charge  the  consumer  a  greater  sum  than  $1  for  turn- 
ing it  on.  This  must  not  be  indicated  in  the  schedule  as  :i 
"penalty."   but   is  presumed   to  simply  reimburse   the   utility. 

(g)  Should  the  consumer,  not  the  owner  of  the  property, 
desire  service  and  tender  the  utility  a  deposit  to  guarantee 
payment  of  bills  for  a  period  not  less  than  the  customary 
billing  period  of  the  utility,  and  in  no  event  less  than  one 
month,  the  utility  must  accept  such  deposit  and  render  the 
service  applied   for. 

Oi)  -V  consumer  must  not  add  .additional  fi.xtures  witliout 
the  consent  of  the  utility,  under  flat  rates. 

(i)  Consumei-s  must  not  without  the  consent  of  the  utility 
supply  water  to  others. 

(j)  When  the  water  has  been  shut  off,  it  should  not  be 
turned  on  except  by  the  utility  or  by  its  direction. 

(k)  The  commission  will  not  authorize  fines  or  penalties. 
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•  SYNOPSIS — Continuation  of  a  review  of  Amer- 
ican practice  in  remorinq  underwater  rock.  Notes 
on  the  equipment  of  drill  harges  for  nontidal 
trnlers. 

In  a  previous  article  {Engineering  News,  Nov.  18, 
1915)  the  general  development  of  the  American  method 
of  excavating  rock  under  water  (drilling  and  shooting) 
was  sketched  and  the  use  of  drill  barges  for  nontidal 
waters  outlined.  The  notes  on  barge  equipment  are  con- 
tinued in  these  paragraphs.  While  the  descriptions  of 
drills  and  accessories  and  working  methods  apply  par- 
ticularly to  barges  for  nontidal  waters,  yet  it  is  obvious 
that  this  apparatus  and  these  practices  have  a  broader 
a  Implication  to  all  subaqueous  drilling. 

Bauge  Drills  axd  Accessories;  Drilling  and 
Charging  Practices 

The  steels  used  for  subaqueous  work  are  exceptionally 
long,  and  large-diameter  bits  are  usually  employed.  The 
distance  between  drill  and  rock  is  necessarily  much  great- 
er than  on  land.  With  these  extremely  severe  conditions 
it  is  necessary  that  equipment  of  the  heaviest  type  be 
employed.     It  is  ]iarticularly  desirable  to  have  the  bcar- 

•Ingersoll-Rand  Co..  I'l    Broadway,  New  York  City. 


ing  surfaces  of  the  drilling  machine  as  liberal  as  pos- 
sible and  spaced  as  far  apart  as  practical  in  order  to 
counteract  effectively  any  buckling  or  glaiicing  tenden- 
cies of  the  drill  steel.  The  wear  on  a  submarine  drill 
is  very  severe  and  for  that  reason  the  packings  and  bush- 
ings should  be  made  of  the  best  materials  and  be  easily 
replaceable. 

Light  and  Heavy  Submakine  Drill  Types 

In  Fig.  12  is  shown  one  of  the  Lightest  types  of  drills 
used  for  this  class  of  work.  Four  of  them  are  employed 
on  the  bo*t  sliown  in  Fig.  4.  They  have  a  cylinder 
diameter  of  A\\  in.  and  a  stroke  of  8  in.,  and  will  handle 
steels  25  or  30  ft.  in  length  and  of  about  lV2-iu-  diam- 
eter. Their  normal  speed  is  about  400  strokes  per  minute. 
The  valve  action  is  of  the  standard  "Sergeant"'  type  con- 
sisting of  a  main  pressure-thrown  valve  of  the  balanced 
spool  type,  whii'ii  in  turn  is  controlled  by  an  auxiliary 
valve  thrown  by  the  jiislon.  This  type  of  valve  automatic- 
ally admits  of  a  wide  variation  of  stroke  to  meet  the 
varying  conditions  imposed. 

Fig.  13  shows  a  type  which  is  probal)ly  in  most  exten- 
sive use  for  general  submarine  work.  It  has  a  cylinder 
diameter  of  51/^  in.  and  a  piston  stroke  of  8  in.  For 
extra-heavy  work,  where  the  depth  of  water  is  excessive 
or  where   hirucr   Iioles   must   lie   drilled,   the   drill   shown 


FIGS.  12  TO  1.').    THREE  TYPES  OF  SUBMARINE  ROCK  DRILLS 

FIG.  12 — Light  design.     Fig.  13 — Standard   weight.     Fig.  14 — Pif;ton.   rifle  bar,  rotation  washer  and  ratchet  of  extra  heavy 

drill      Fig.   15 — E.xtra   heavy  drill 
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III  l''ii;.  I."i  is  mIso  iisciI  to  soniu  extent.  It  1ms  ii  ()l/.-iii. 
( yliiiiler  ;iii(l  a  il-iii.  stroke,  llotli  of  tlie  Irtst-meiitioiieil 
iiiMiliiiies  will  haiiille  steels  2'/4  in.  in  diameter  and  10 
Of  .')()  It.  in  length.  I'.oth  operate  at  a  speed  of  approx- 
iniately  2")0  strokes  i)er  niinnte. 

Any  eoiisiderablo  inerea.se  in  the  lenu'th  of  steel  used 
necessitates  iiiereasinf?  the  oross-.seetion  so  as  to  diniinisli 
the  hucklinsj  tendency  of  a  lonj;:  steel.  Consequently  the 
weijjht  of  a  long  steel  hoeoincs  very  great,  often  as  mnch 
as  400  or  oOO  lb.  The  light  drill  shown  in  Fig.  13  might 
he  sufliciently  heavy  to  operate  steels  of  a  given  bit  diam- 
eter in  drilling  to  a  moderate  depth,  l)ut  it  might  become 
necessary  to  employ  a  drill  of  the  heavier  type  for  the 
~aiue  diameter  of  hole  put  down  to  a  greater  depth,  due 
to  the  increased  power  required  to  reciprocate  the  heavier 
steel.  WlicM  the  oi)erating  conditions  are  known  it  is  a 
simple  matter  to  lind  the  proper  type  and  size  of  drill. 

Diiii.i.-Cvi.ixoi'.it   SuiM'oitTS 

III  all  of  these  sizes  tiie  ivliiidcr  is  arranged  for  bolt- 
ing directly  to  a  saddle  (I'^ig.  Ki)  which  travels  in  the 
(Irill-franic  guides.  The  cylinder  is  provided  with  double 
pa<ls  to  fit  the  .saddle,  as  shown  by  Fig.  15.  These  bosses 
are  extended  over  the  ont.side  of  the  cylinder  so  as  to  be 
easily  accessible  and  to  insure  secure  bolting  to  the  saddle. 

The  valve  motions  of  the  drills  illustrated  in  Figs.  13 
and  14  are  exhaust-thrown,  with  an  outside  adjustment  for 
the  valve.  This  makes  it  possible  to  run  the  machine 
either  at  a  long  or  short  .stroke,  and  the  adjustment  is 
under  ]»erfect  <-ontrol  of  the  o]ierator.  The  value  of  the 
\arialik'  stroke  is  particularly  apparent  when  starting 
holes  and  when  working  in  caxing,  seamy  or  broken 
Ufound,  while  the  (piick  return  "■mucks"  the  hole  well. 

In  the  heavier  types  four  tlirough  bolts  connect  the 
front-bead  and  back-head  plates.  Between  the  back -head 
plate  and  back  head  is  placed  a  heavy  single-spiral 
spring.  By  tightening  up  the  nuts  on  the  through  bolts 
to  the  desired  amount,  the  frotit  head  and  back  head  are 
made  tight  with  the  cyliiuler.  The  spring  is  then  in 
compression,  however,  having  ample  reserve  deflection, 
>o  that  if  the  pi.ston  should  strike  the  front  head  occa- 
-ionall)^ — either  from  improper  attention  of  the  operator 
or  when  it  is  required  to  back  the  steel  out  of  a  tight 
hole — the  drill  will  not  be  damaged,  but  the  haumier- 
ing  shock  will  be  absorbed  by  the  spring. 

Submarine  drills  operating  on  drill  barges  fitted  with 
modern  equipment  have  given  results  in  speed  and  eco- 
nomy of  operation  that  compare  favorably  with  <l rilling 
aiul  blasting  operations  on  land.  As  a  matter  of  fact, 
drills  of  the  sulunarine  type  with  power-ojie rated  feeds, 
and  mounted  on  self-propelled  carriages,  are  being  cm- 
]>loved  for  land  o]ierations  with  reniarkahle  success. 

IIaxdi.inu  Tilt-:  Stkki.s 

Small-size  steels  may  be  niani]iulate(l  by  hand,  hut  a 
hoist  of  some  kind  is  necessary  for  handling  the  longer  and 
heavy  pieces  \isually  found  on  drill  boats  when  removing 
dull  steels  from  the  chuck  and  inserting  .sharp  ones. 
Frequently  an  extra  sheave  is  mounted  on  top  of  the 
tower  over  which  the  rope  for  the  drill  steel  passes. 
Cranes  and  overhead  tracks  arc  both  employed  extensively 
for  conveying  the  steels  to  and  from  the  smith's  sho]i. 

It  is  wasteful  of  the  drill's  and  operator's  time  to  sto]i 
the  drill  to  measure  the  depth  of  the  hole.  .\  mark 
may  he  made  on  the  -^tcel  ronvsponding  with   th;'  (lc|itli 


from  the  surface  of  the  water  to  the  bottom  of  the  hole. 
<H'  the  drill  feed  cable  or  rod  may  be  marked  so  that  the 
drill  can  be  stopped  without  delay  when  the  desired  depth 
is  reached.  A  convenient  way  of  marking  the  steel  is  to 
lay  olf  a  scale  of  feet  and  inches  on  one  guide  of  each 
drill  frame,  starting  at  the  water  line  of  the  vessel,  when 


omu.  DRILL         SADDLE 

FIG.    16.     SUBMARINE-DRILI^    SADDLE 

raised  on  the  spud  anchors,  and  running  upward.  With 
the  bit  touching  the  surface  of  the  water,  the  desired 
depth  of  cut  can  then  be  marked  directly  on  the  steel. 

Power  Supply  for  Submarine  Work 

While  submarine-drilling  work  has  been  performed 
with  both  steam  and  compressed-air  equipments,  the 
former  have  advantages  that  greatly  outweigh  the  bene- 
fits of  operating  by  means  of  air.  As  a  result,  steam  is 
almost  universally  used.  The  steam  pressures  employed 
generally  range  between  90  and  100  lb. 

In  selecting  a  boiler  for  this  service,  full  allowance 
must  be  made,  in  addition  to  that  consumed  by  the  drills, 
for  steam  for  the  auxiliary  apparatus,  such  as  pumps, 
hoists,  dynamo  engines  for  lighting  service,  etc.  Re- 
duced efficiency  and  capacity,  due  to  soot  or  scale  in  the 
Ijoiler  after  continued  use,  must  be  foreseen.  In  deter- 
mining upon  the  type  and  size  of  boilers  for  submarine 
drilling  it  must  be  remembered  that  the  service  is  almost 
continuous  and  there  is  very  little  opportunity  to  clean 
the  boilers. 

Tn  locations  where  the  cost  of  boiler  water  or  coal  is 
exeessivelv  high  it  might  pay  to  exhaust  the  drills  to 
condensers,  although  it  W(nild  ])robably  not  be  worth  while 
under  ordinary  conditions.  One  notable  instance  where  a 
ciuidenser  was  employed  to  advantage  was  in  the  drilling 
of  a  channel  in  St.  Georges  Harbor,  Bermuda,  during  l!»l;i 
ami  1914.  Practically  all  the  fresh  water  in  Bermuda  is 
rain  water  caught  and  .stored  in  tanks  and  sold  at  various 
prices  up  to  $4.50  per  ton.  The  conden.ser  in  this  case 
consisted  of  ICO'ft.  of  2-in.  galvanized-iron  pipe  bolted 
under  the  Ixjttom  of  the  scow.  Even  in  the  .summer. 
\\\w\\  the  tem])eratiire  of  the  sea  water  was  about  7.')°  F. 
a    vacuum    of    'VI    in.    was    easilv    maintaiiie<l.      The    two 
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Tviie  TT-0  Tn'ipr.'^oIl-'Ranrl  drills  niid  (he  aiixiliavv  cqniii- 
luont  wore  ()p(>ratcd  with  steam  from  a  hoiU'r  earryiiif;- 
(iO  lb.  jjajfo  iiressure,  the  condenser  increasing  the  effective 
pressure  to  about  TO  Ih.  Tiie  water  consnniptioii  anionnted 
lo  only  about  11/2  tons  per  week  for  I'ach  di'ill  and  its 
au.\iiiarv  apparatus.  In  addition  to  the  water  sa\inu-  and 
reduction  in  coal  consuniiition.  thi'  imisi'  and  iinMinveiii- 
nnce  of  the  exhaust  steam  wore  elinniialed  and  pure  lioiler- 
IVed  water  was  assured.  I'racticall)  no  cyliiulei-  (ill  was 
used  for  infernal  luhi'icalinii.  so  Thci'c  was  mi  Irnulile  I'roni 
oil  accuniidating  in  the  boiler. 

niJILLING    .\ND    ClIARGIXG    Al»S  ;    THE    SUBMA1!I.\E    TuHE 

In  ahnost  all  subaqueous  uperatidus  the  drilling  is 
ilono  through  any  overburden  that  may  be  deposited  ou 
top  of  th(!  rock.  If  this  overburden  is  not  prevented 
from  getting  into  the  drill  hole,  the  drilling  progress  is 
liable  to  be  very  slow,  or  perhaps  even  entirely  inter- 
rupted. Likewise,  in  drilling  a  range  of  holes  where  the 
longitudinal  axis  of  the  boat  is  more  or  less  parallel  with 
the  directicm  of  flow  of  a  svi^ift  current,  the  debris  that 
is  washed  out  of  the  upstream  holes  by  the  jet  or  blown 
loose  by  blasts  may  drift  down  upon  the  drills  which  are 
working  farther  down  stream,  clogging  them  and  often 
increasing  the  time  necessary  for  drilling,  cleaning  and 
charging.  To  overcome  these  difficulties  the  submarine 
drilling  and  charging  tube  has  been  devised.  The  drill 
is  rtm  to  the  top  of  the  guide  and  a  protecting  guide 
tid)e  i.s  lowered  and  driven,  with  the  assistance  of  a  water 
jet,  down  through  the  overburden  to  the  rock.  One 
of  the  commonest  forms  of  drilling  tube  is  shown  in 
Fig.  17.  It  consists  of  a  telescopic  tube  of  large  diam- 
eter. To  the  bottom  end  is  connected  an  extension  pijjc 
slightly  larger  than  the  drill  hole  required.  The  ex- 
tension pipe  sinks  down  to  and  rests  ttpon  the  solid  rock 
aiul  the  drill  steel  passes  through  the  tubes.  Near  the 
bottom  of  the  tube,  but  far  enough  up  to  clear  the  (ncr- 
Inirden,  a  "cross"  connects  the  large  telescopic  pi])c  and 
extension  pipe.  Sometimes  a  tee  is  used  instead  of  a 
cross.  This  cross  gives  an  opening  on  either  side  of 
the  pipe,  through  which  the  cuttings  are  discharged.  The 
telescoping  constntction  accommodates  different  dcjiths 
of  water,  as  the  top  of  the  tube  is  generally  held  a  little 
above  the  surface  of  the  water.  Where  this  tube  is  used 
in  connection  with  barge  or  submarine-frame  drilling 
the  top  of  the  tube  may  be  bolted  to  a  platform  over- 
hanging the  side  of  the  boat  or  to  a  crosshead  arranged 
to  travel  vertically  so  that  the  drill  steel  will  enter  it 
easily  and  be  in  line  with  it.  When  work  at  a  hole  has 
been  completed,  the  lower  section  of  the  tube  can  be 
raised  by  the  chain  so  as  to  clear  the  rock  prior  to  set- 
ting off  the  charge. 

These  submarine  tubes  are  also  nuidc  in  other  forms. 
Fig.  18  show's  an  arrangement  in  which  the  tube  is  bolted 
to  a  crosshead  which  slides  in  guides,  so  that  the  ap])ar- 
atus  can  easily  be  raised  and  lowered  by  the  hoi.sting  en- 
gine, or  by  haiul  if  eounterweighted. 

Where  the  depth  of  water  is  nearly  uniform  the  tele- 
sco])ic  constnu'tion  is  not  as  iiecessai'y.  in  which  case  a 
stiff  tube,  built  up  of  any  desired  nuinlicr  ol'  sections, 
may  be  u.sed  without  serious  difficulty. 

A  similar  device  that  works  salisfacfdrily  in  locations 
where  the  water  is  mn  too  dee]i  and  the  layci-  of  over- 
burden not  too  thick  is  known  as  a  sand  pipe  (Fig.  HM. 
It  is  sim])ly  a  large  cast-irmi   runnel.  Ihc  une  shuwu   be- 


ing about  5  ft.  in  length  and  large  enough  to  accommodate 
the  charging  stick.  The  sand  pipe  rests  in  position  in  a 
cast-iron  support  of  the  shape  shown  in  Fig.  19,  which 
I'csts  on  to])  of  the  overburden.  The  ends  of  this  casting 
arc  riveted  to  the  ends  of  two  T-bars  that  slide  in  guides 
(ir  are  otherwise  arranged  for  raising  and  lowering. 

'riie  sand  pipe  is  allowed  to  slide  down  into  the  ov(>i-- 
liui-dcn  before  a  hole  is  started.  It  works  its  way  to  the 
bottom    by    its   own   weight.     Like   the   drilling   tube,    it 
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FKIS.   17  TO  I'.).    SUBMARINE  DRILI^ING  AND  CHARGING 
TUBES  AND  ACC'K.'^.SrtRIES: 

Fitr.     IT — Telescopic    tube.       Fig.    IS — Tube    and    cro.ssheacl    in 
guides.     Fig.    1!) — Sand  tube 

jirevcnts  sand  from  getting   into  the  hole  when  it  has 
iince  been  emptied  of  sand  by  the  washout  jet. 

The  sand  pipe  and  its  suppm't  are  raiseil  and  lnw- 
cred  by  cables,  usually  eounterweighted.  If  the  sand 
layer  is  deeper  than  the  spigot  of  the  funnel,  tiie  end  of 
the  sand  pipe  will  of  course  not  rest  on  the  rock.  This 
may  add  to  the  difficulty  of  keeping  the  hole  clean.  How- 
ever, the  device  will  aid  in  this  respect,  and  in  any  event 
will  serve  ])erfectly  as  a  guide  f(u-  the  steel  aiul  the  charg- 
ing stick,  so  that   the  hole  is   kcjit  relatively  clean. 


Novciiilier 


KNli  1  NK  K  K'  I  N  (I     NEWS 


1023 


After  a  bit  lias  oiuc  started  a  holo,  tlio  ooiiiplcto  drill- 
ing is  goiR'rally  a(coiii])lisli(>d  without  iiitorniiition.  If 
there  were  no  sand  pi]X'  or  drill  tidu',  as  soon  as  the  steel 
was  raised  sand  and  small  stones  would  fall  into  the  hole 
and  eauso  trouble  and  delay.  These  devices  are  of  great 
assistance  in  charging,  as  it  is  very  easy  to  locate  the  large 
funnel  ojiening.  Without  some  form  of  guide  the  charg- 
ing is  often  \cry  dillicidt,  especially  in  swift  currents, 
because  the  iharger,  in  moving  around  the  edge  of  the 
drilled  hole,  often  causes  a  slide  of  sand  and  stones  into 
the  hole,  necessitating  redrilling. 

In  all  subacpieous  drilling  operations  it  is  necessary  to 
get  rid  of  the  cuttings  from  the  bottom  of  the  drill  hole, 
so  that  the  steel  will  not  bind  and  every  blow  be  deliv- 
ered against  clean,  solid  rock.  Tn  most  cases  this  is  ac- 
complished iiy  means  nf  a  jet  pipe  placed  in  the  hole 
alongside  the  drill  sluel  and  kept  far  enough  from  the 


slipped  into  the  hole  provided  for  that  purpose  in  the 
small  rod. 

The  blaster  inserts  one  stick  of  dynamite  after  an- 
other in  the  charging  tube,  shoving  them  up  into  place 
until  the  pipe  will  accommodate  only  one  more  stick. 
This  stick  has  a  piece  of  wire  or  rope  around  it  or  a 
small  wedge  is  inserted  to  keep  the  sticks  from  falling. 
The  loaded  charger  is  lowered  into  the  cleaned  hole  with 
the  aid  of  the  hoist  and  the  hole  charged.  In  deep  holes 
the  above  foregoing  operation  may  have  to  be  repeated 
one  or  more  times. 

The  fuse  wires  are  carried  through  the  slot  cut  in 
the  large  bottom  tube.  The  loaded  charging  stick  i.s 
then  inserted  in  the  drilled  hole  and  lowered  to  the  bot- 
tom. The  advantage  of  the  drilling  tube  or  sand  pipe 
for  rapidly  guiding  the  loading  stick  into  the  hole  will 
now  be  more  apparent.     When  the  stick  is  in  the  correct 
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FIG.    20.      CH,\RGINr,-,STICK    FOR    LOADING    SUBMARINE    DRILL  HOLES 


bottom  so  that  the  bit  ]jart  of  the  steel  will  not  touch 
it  on  the  up  stroke.  The  jet  pipe  is  hanilled  from  the 
deck  of  the  barge  or  platform  by  means  of  the  overliead 
rigging  when  the  size  of  the  equipment  warrants  it,  but 
in  shallow  water  and  for  the  smaller  holes  it  is  more  usual 
to  manipulate  it  by  hand.  Various  sizes  of  jets  have 
been  employed,  hut  probably  a  %-  or  l/4-in.  pipe  is  most 
^uitablo  for  the  purpose,  and  a  stream  of  water,  usually 
under  100  to  1.50  lb.  pressure,  is  forced  through  the  jet 
pipe,  efl'ectively  washing  out  the  cuttings  from  the  bottom 
of  the  hole. 

Besides  its  main  function,  the  jet  serves  the  very  useful 
purpose  of  assisting  the  submarine  drilliiiu  tube,  (ir  sand 
])ipe.  to  settle  rajiidly  through  the  ovcibiirden  and  down 
to  the  rock  bottcmi. 

IjOADIXii  THE  DlULI.ED  11(11. E 

The  loading  of  the  holes  is  done  most  conveniently  by 
means  of  a  loading  tube,  also  known  as  a  loading  stick, 
illustrated  in  Fig.  20.  The  bottom  of  the  loading  tube 
has  a  slightly  smaller  outside  diameter  than  the  hole 
drilled  and  serves  as  an  envelope  for  the  dynamite  sticks. 
This  large  tube  or  envelope  for  the  dynamite  sticks  is 
manipulated  by  means  of  a  small  pipe  in.serted  in  the 
upper  end.  The  complete  length  of  pipe  depends  on  the 
depth  of  water  and  depth  of  hole  drilled.  Through  this 
tube  passes  a  still  smaller  pipe  or  rod  and  extends  into 
the  larger  pipe  at  the  bottom.  To  the  end  of  this  last 
lod  is  attached  a  wooden  piston  which  fits  fairly  tight 
into  the  large  tube.  The  charge  is  inserted  in  the  cavity 
in  the  largo  tube,  with  the  ]>lungcr  uji,  and  the  pin  is 


jiosition,  the  ]iin  is  released,  the  inner  rod  is  pressed 
downward  and  at  the  same  time  the  outer  tube  pulled  up, 
leaving  the  charge  in  the  hole  with  the  fuse  wires  ready 
for  exploding.  When  the  required  number  of  holes  have 
been  drilled  and  charged  the  wires  are  connected  to  the 
electric  battery  or  firing  machine  and  the  charge  is  then 
ready  to  be  set  off. 

The  charging  tube  is  manipulated  by  hand,  usually 
with  the  assistance  of  block  and  tackle.  Instead  of  the 
rod  and  wooden  ])iston  previously  mentioned,  an  older 
method  employs  a  long  wooden  pole,  which  is  used  in 
ramming  the  powder  out  of  the  charger  and  into  the 
hole. 

On  many  boats  a  signaling  system  is  used  in  connection 
with  charging.  When  a  hole  has  been  completed,  the  drill 
runner  rings  a  bell  or  blows  a  whistle  the  proper  number 
of  times  to  notify  the  blaster  which  frame  is  ready  to  load. 
A  steam  whistle  attached  to  each  drill  feed  is  convenient 
on  a  large  boat. 

The  holes  may  be  shot  singly,  in  single  rows  or  in  a 
battery  of  rows.  The.<e  methods  are  known  as  "single- 
hole,"  "range"  and  "field"  blasting  respectively.  There 
are  advantages  in  each  method.  However,  it  is  generally 
believed  that  the  breaking  effect  is  much  weaker  when  the 
holes  are  shot  separately.  Nevertheless,  in  cold-weather 
operations  single-hole  blasting  is  employed  almost  ex- 
clusively, as  any  delay  would  chill  the  dynamite  and  so 
weaken  its  action,  if  not  actually  prevent  its  detonation. 
This  method  also  has  the  advantage  of  greater  simplicity, 
as  the  holes  are  usually  shot  as  soon  as  drilling  is  com- 
pleted. In  field  blasting  sometimes  only  a  few  of  the 
holes,  s-ay  every  fourth  or  fifth  hole,   are  exploded   di- 
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ro(tl_y  hy  tlie  l)attery,  the  detonators  and  powder  oharge-s 
in  tlie  other  lioles  beino;  .«et  off  by  the  shock  of  the.se  ex- 
jildsions.  Nitrofjehitin  i.s  more  suitable  for  subaqueous 
work  than  nitroglycerin,  as  the  water  has  a  tendenc-y  to 
ie))lace  the  latter  sub.stance  in  dynamite. 

The  inexperienced  operator  should  use  every  caution  to 
1)0  at  a  safe  distance  when  setting  off  the  charge.  How- 
over,  many  operators  con.sider  it  safe  to  set  off  tlie 
charge  without  removing  the  drill  boat  or  platform  if 
the  water  is  not  too  shallow,  if  too  many  holes  are  not 
set  off  simultaneously  and  if  the  individual  charges  arc 
not  too  heavy.  Sucli  a  procedure  sliould  never  be  at- 
tempted, however,  until  experience  has  taught  the  range 
of  safety,  as  otherwise  a  broken  spud  or  even  more  seri- 
ous damage  may  result. 

When  the  barge  must  ho  moved  prior  to  blasting,  the 
spuds  are  drawn  up  and  the  barge  is  .shifted  by  winding 
in  and  ])aying  out  on  opposite  anchor  ropes  nntil  it  is 
clear  of  tlie  charged  holes.  After  blasting,  the  Ijarge  is 
lirought  back  by  moans  of  tlie  winches  and  a  new  series 
of  lioles  is  drilled. 

.Vnother  method  of  working  across  a  wide  channel  is 
to  swing  the  boat  on  one  spud  by  means  of  the  current 
after  the  completion  of  each  range,  working  diagonally 
across  tiie  channel  from  range  to  range. 

One  method  of  measuring  the  distance  from  range  to 
range,  so  as  quickly  to  locate  the  boat  in  each  new 
position,  is  by  means  of  wires  stretched  from  the  ends 
of  the  boat  to  two  poles,  either  inserted  in  drilled  holes 
in  the  channel  or  erected  on  shore.  >Siirveyors'  transits 
mounted  on  the  shore  arc  also  sometimes  employed  in 
locating  the  ranges. 

.Sh.\rpexixg  Steels  rou  SuBAQrEors  Work 

Where  the  sizes  of  hits  do  not  exceed  3%  in.  it  ^\'ill 
often  pay  to  install  a  sharpening  machine;  however,  for 
the  larger-size  bits  generally  nsed  for  subaqueous  work 
it  is' more  usual  to  employ  hand  methods  of  .sharpening. 
.\s  the  efficiency  of  the  cutting  bit  greatly  influences  the 
s]x'ed  and  cost  of  the  drilling  operations,  it  is  advisable 
to  procure  the  services  of  a  skilled  blacksmith  to  do  this 
work. 

In  dressing  the  bit  care  must  be  taken  not  to  over- 
heat it  or  to  work  while  too  hot.  The  proper  temper 
should  be  determined  by  experiment  and  rigidly  adliered 
to.  After  forging  the  bit  should  be  allowed  to  cool  thor- 
DUghly  and  then  be  reheated  for  tempering.  It  should 
never  be  sharpened  and  tempered  on  the  same  heat. 
I'lcnty  of  metal  should  be  left  back  of  the  cutting  edges, 
not  only,  to  provide  ample  strength  but  also  to  niain- 
tifin- the  gage 'for  as  deep  a  cut  as  possible.  Whatever 
stylo  of  hit- is  adopted,  it  is  of  the  greatest  importance 
that  it  he  made  as  nearly  symmetrical  as  possible. 

Removing  the  Shattered  Eock 

Kill  k  that  has  been  coarsely  broken  is  most  economical- 
ly dredged  by  the  elevator  type  or  the  dipper  ty]K'  of 
dredger. --Where  the  rock  is  well  shattered  and  whore 
tlio' depth  of  each  breaking  is  limited  to  2  or  3  ft.,  as 
is  usually-' the"' case  with  rock  breakers,  the  elevator 
dredger,  because  of  its  ability  to  dredge  closer  to  a  given 
grade,  i.s  more  effective.  Where  the  rock  is  broken  in  large 
jiieces  as  usually  occurs  with  the  drilling  and  blasting 
method,  and  where  the  depth  of  the  cut  is  more  than  3  ft., 
tlie  dipper   dredge  will   donionstrate   superior  economy. 


This  does  not  apply  to  excavations  in  dc]iths  of  :!.")  ft.  or 
more,  as  the  dipper  dredgers,  owing  to  limitations  of 
mechanical  design,  lose  their  effectiveness  beyond  certain 
depths.  (See  General  Report,  12th  International  Congress 
of  A'avigation,  Philadelphia,  1913,  on  the  subject  of 
"High  Powered  Dredgers  and  Means  of  Eemoving  Rock 
Under  Water."') 

Modern  iwwcrful  dipper  dredges  carry  buckets  of  from 
5-  to  lo-cu.yd.  capacity.  The  dredge  is  maneuvered  so 
that  the  face  of  the  excavation  is  always  in  front  of  the 
huckot.  which  is  op(>rated  from  the  bottom  of  the  face 
upward. 

DuM'Eit  Dredges  Cut  Cost  of  Drilling 

AVhcii  the  majority  of  rock  to  be  removed  lies  in  largo 
nias.ses,  as  in  extensive  channel  improvements,  the  bot- 
toms of  all  the  drill  holes  are  kept  approximately  on  tlio 
same  level.  ,  When  these  holes  are  charged  with  dpiamitc 
and  exploded,  the  rock  at  a  certain  level  above  the  bottom 
of  the  hole  will  be  broken  into  small  pieces,  and  abinc 
this  elevation  the  pieces  will  be  larger.  The  liroilgc 
bucket  enters  the  mass  of  broken  rock  at  the  level  wliere 
the  rock  is  most  shattered  and  is  hoisted  up  umlei'  tbe 
larger  and  heavier  pieces.  Ability  of  the  dredge  to  handle 
large  masses  isermits  of  spacing  the  drill  holes  farther 
apart,  thus  lowering  the  average  feet  of  drilling  per  cubic 
yard  of  excavation  and  also  the  unit  amount  of  exjilosivc. 

Elevator  or  ladder  dredges,  owing  to  the  small  size 
of  their  buckets,  require  the  rock  to  be  broken  into 
smaller  pieces.  If  the  pieces  are  too  large  they  arc 
rolled  in  front  of  or  fall  behind  the  buckets  or  are 
forced  to  the  side  of  the  channel.  To  remove  these  large 
stones  entails  the  extra  cost  of  divers  or  the  employnicnt 
of  a  grab  dredger. 

The  grab,  orange-peel  or  clamshell  dredgers  have  not 
jjroved  economical  in  removing  large  masses  of  rock  for 
the  reason  that  the  surface  of  the  rock  must  be  tlKu- 
ouglily  broken  up  to  permit  the  bucket  edges  to  penetrate. 
To  obtain  this  condition  entails  the  use  of  unneces-sarily 
great  quantities  of  explosive.  Even  where  the  rock  is 
well  broken  there  is  still  great  uncertainty,  as  the  amount 
lifted  each  time  the  grab  is  hoisted  is  dependent  on  the 
chance  of  dropping  on  material  arranged  in  such  form 
that  the  grab  may  catch  a  good  load.  The  grab  has  not 
the  positive  manner  of  working  of  either  the  dipper  or 
elevator  dredger. 

It  is  on  small,  disi-oiinoctod  ledges  of  rock  that  the 
grab  dredge,  because  of  its  comparatively  small  cost  nf 
construction,  may  be  employed  to  advantage. 

Kli'ctriHoation  «£  Railway  Terminals  in  Chicago  is  impiat-- 
ticable  for  financial  reasons,  according  to  advance  statementw 
regarding  the  comprehensive  work  of  the  Chicago  Terminal 
Electrification,  Commission  on  electrification  and  smoke  abate- 
ment. The  cost  is  estimated  at  $290,000,000  tor  3,35fi  mi.  ol 
track  which  would  have  to  be  included  in  a  complete  system. 
This  is  for  the  terminal  system  as  a  whole,  with  elect  rir 
service  extended  to  points  15  to  20  mi.  distant.  Of  thi.-; 
amount  $188,000,000  is  said  to  be  the  direct  cost  and  $102,000,- 
000  the  cost  of  changes  and  betterments  in  connection  with 
the  work.  The  committee  has  not  considered  the  practica- 
bility ot  electrification  for  individual  roads.  As  far  as  the 
smoke  problem  is  concerned,  railway  locomotives  are  said  to 
be  a  minor  factor,  and  a  permanent  commission  is  proposed 
to  study  this  problem.  One  conclusion  reached  is  that  the 
complete  elimination  of  steam  locomotives  is  not  necessary 
as  a  means  of  smoke  abatement.  A  second  finding  is  that 
no  existing  contact  system  is  well  adapted  to  some  of  thi- 
Chicago  trackage.  A  third  point  is  that  the  longer  electri- 
fication is  delayed  the  more  the  technical  difliculties  will  bi- 
reduced   thnuigh  di-veloi)mentK  of  the  art. 
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Allpiirae   Roavdfosuialdnira^   aira  tllhie 
MtuidsoEa  Rnweip  Vaflley 

^Xortlnvi'st  of  tin-  town  of  Xya.'k,  Jlofklaiul  Countv, 
X.  v.,  a  .i-iiii.  section  of  state  road  is  under  constriution 
amid  suc-li  i)icturesqiie  surroundings  that  photoirraphs  of 

I  he  mules  working;  in  i)aths  on  tlie  sides  of  the  hills  have 
heen  exhihited  a,s  ])seudo-Alpine  scenes.  The  road  here  is 
half  or  three-quarters  of  a  mile  back  from  the  Iluds.m 
Ifiver,  irradually  ciimhino;  np  the  face  of  the  hills  which 
I'order  the  river  valley.  The  road  cuts  throufrh  this  divide 

II  about  tile  middle  point  of  this  contract  section— a  very 
liajipy  arrauirement,  as  will  be  shown. 

The  side-hill  slope  averages  probablv  about  45°,  liut 
i«  steeper  in  many  places.  It  is  about  the  angle  of  repose 
for  a  great  mass  of  traprock  fragments  that  cover  the 
liill  sides,  while  the  hills  themselve.s  are  largely  com- 
po.sed  of  solid  trap,  with  a  rather  light  surfacing  of  earth. 
The  old  road  follows  the  foot  of  this  steep  slope  to  a 
natural  gulch,  wheiv  a  •iiairpiu""  curve,  so  called,  prac- 


tically .loubles  the  road  back  on  itself— what  would  be  a 
switchback  in  railway  terms. 

The  i)lans  and  cross-sections  for  this  stret<h  of  liio-h- 
«  ay  made  the  roadbuildiiig  look  like  a  fairly  rugged  prop- 
osition; and  to  pass  along  the  old  road  and  look  up  at 
the  survey  center  line  on  the  mountain  side  ijrobably  did 
not  detract  from  the  i)recon(,'eived  ideas  that  the  road  wa< 
one  of  extreme  difficulty  to  build.  The  estimated  quan- 
tities 111  round  number.s  were  12,500  cu.yd.  of  earth  exca- 
vation, 5,000  cu.yd.  of  rock  excavation,  1,500  cu  yd  of 
dry-laid  walls  and  250  cu.yd.  of  mortar-laid '  masonry 
Jiid.lers  were  comparatively  few  and  prices  were  high.      " 

The  successful  bidder  was  the  Bradv-Oltarsh  Gon.stnic- 
tion  Co.,  New  York  City,  and  the  contract  prices  were- 
Larth  excavation,  40c.  per  cu.yd.;  rock  excavation,  .$1  50 
per  cu.yd. ;  dry  wall  masonry,  $4  i)er  cu.vd. ;  telfbrd  base 
tor  pavement  (in  place),  $1.45  per  cu.yd. ;  foundation 
c'our.se  lor  a  penetration  bituminous-macadam  ])ayeinent, 
$2.50  per  cu.yd.;  surfacing  stone,  $2.75  per  cu.yd.  The 
tunc  allowed  for  comjdetion  is  14(1  working  tlay.s. 
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8o  inuc-li  ingenuity  luis  been  u.-^od  by  tbe  contractors  that 
instead  of  an  extremely  difficult  job  it  turns  out  to  be  one 
of  comparative  simplicity.  Work  was  begun  at  the 
"hump"  in  the  middle  of  the  contract.  The  object  of  this 
is  to  have  no  uphill  hauling.  A  mule  path  was  first  dug 
along  the  mountain  side,  on  the  outer  line  of  the  projected 
road,  and  the  dry-masonry  retaining  wall  started.  The 
stones  for  the  walls  were  within  easy  reach,  as  the  views 
show.  The  wall  building  and  excavation  were  carried  ou 
alternately.  The  wall  was  built  up  a  little  and  then  the 
fill  was  widened  a  little  by  excavating  into  the  mountain 
side.  In  some  jilaces  it  was  merely  necessary  to  start  a 
small  slide  from  above  and  the  fill  made  itself,  ileantime 
some  of  the  rock  was  hauled  back  to  the  beginning  of 
the  contract  section  to  make  the  telford  foundation. 

At  a  convenient  place  on  the  old  road,  about  35  or  30 
ft.  (vertically)  below  the  new  location,  a  portable  stone- 
crushing  plant  has  been  erected  (Fig.  3).  A  wooden 
chute  leads  to  the  crusher  i)latform  from  the  edge  of  the 
retaining  wall  above.  The  stone  excavated  from  the  road 
bed  or  picked  off  the  mountain  side  is  ])rought  to  the 
mouth  of  the  chute,  sent  through  the  crusher  and  hauled 
to  the  pavement  by  7-ton  motor  trucks.  The  whole  lay- 
out is  a  study  in  conservation  of  material,  equipment  and 
effort. 

A  steam  road  roller  is  about  the  only  hea\'y  equipment 
on  the  job.  Single-mule  stone  boats  are  used  for  handling 
the  heavy  stones  to  wall  or  crusher.  A  small  portable  gaso- 
line-engine air  compressor  operating  a  small  hammer  drill 
(Fig.  6)  is  being  used  for  rock  excavation.  This  has 
been  found  by  experience  on  this  job  to  do  the  work  of 
four  hand  drillers. 

The  roadbed  construction  is  substantially  the  same  as 
that  designed  for  the  Storm  King  road,  described  in 
Engineering  News  of  Oct.  14,  1915,  p.  734.  The  retain- 
ing walls  are  drj-  masonry  with  a  5-ft.  top  wall  of  masonry 
laid  in  cement  mortar.  The  dry  walls  are  laid  with  a  face 
batter  of  1  on  6,  and  a  base  width  of  one-half  the  height. 
The  road  is  officially  known  as  County  Highway  No.  1295. 
The  plans  and  specifications  were  prepared  by  the  State 
Highway  Department.  H.  Eltinge  Breed  is  First  Deputy 
Commissioner  in  charge  of  design  and  construction  and 
B.  H.  AVaite  is  Division  Engineer. 


By  It.  i-'Liai  i.\(i* 

The  object  of  this  article  is  to  throw  light  on  the  ques- 
tion whether  a  structure  or  a  nieniber  may  sometimes  be 
strengthened  by  cutting  away  part  of  it — a  question  which 
in  some  form  often  confronts   the   structural   engineer. 

Case  1 — In  a  group  of  buildings  now  being  finished 
there  are  many  eccentric  connections.  The  detail  shown 
by  Fig.  1  is  used  several  times. 

According  to  accepted  rules  the  shear  on  tlic  Idwci-  rivet 
is  3,000  lb.  due  to  the  direct  pull  of  tlie  rod,  plus  1,800  lb. 
due  to  rotation  about  the  center  of  gravity  of  the  four 
resisting  rivets.  This  equals  4,800  lb.,  which  exceeds  the 
allowable  shear  of  4,000  lb.  on  a  rivet.  If  the  plate  were 
cut  along  the  dotted  line  or  the  upper  rivet  knocked  out, 
there  would  be  no  tendency  to  rotation  and  the  shear  on 
the  remaining  three  rivets  would  be  1,000  lb.  each.     Shall 


the  erector  go  over  the  work  and  knock  out  the  upper 
rivet?  In  this  particular  detail  it  could  be  done,  but  in 
other  places,  where  the  connection  is  made  eccentric  to 
take  a  strut,  it  would  be  difficult  to  make  a  change.  What 
shall  be  done? 

Case  2 — This  case  is  largely  hypothetical,  but  well  illus- 
trates the  point.  The  architect's  design  of  a  building 
called  for  some  ]2xl2-in.  wooden  columns  20  ft.  long  rest- 
ing on  a  24x24-in.  cast-iron  base.  According  to  the 
formula  used  the  columns  were  good  for  a  load  of  115,200 
lb.,  equivalent  to  800  lb.  per  sq.in.  of  cross-section.  The 
contractor  happened  to  have  on  hand  some  12xl6-in. 
timbers  and  used  them  as  shown  in  Fig.  2. 

For  such  a  column,  according  to  the  Rankine  formula 
for  eccentric  loading,  the  stress  varies  from  150  to  1,050 
lb.  per  sq.in.  If  the  timber  were  .sawed  along  the  dotted 
line,  there.would  be  no  bending  and    the  allowable  stress 
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Fig.  1 — Eccentric  connection.  Are  three  rivets  stronger 
than  four?  Fig.  2 — Post  on  eccentric  base-blocl<.  Fig.  3 — 
Tl^e  triangular  beam — Emerson's  paradox.  Reproduction  of 
Emerson's  Fig.  15,  PI.  XI 

of  800  lb.  per  sq.in.  would  not  be  exceeded.  Shall  this 
sawing  be  done  ? 

Case  3 — Three  years  ago  an  engineer  designed  the 
foundations  for  a  36-story  building  in  New  York  City. 
The  footings  consisted  of  distributing  girders  resting  on  a 
concrete  caisson  6  ft.  wide,  about  50  ft.  deep,  running 
through  about  10  ft.  of  hardpan  to  rock.  The  column 
center  was  2  ft.  from  one  edge  of  the  caisson,  thus  making 
the  load  eccentric.  For  this  reason  the  design  was  con- 
demned. Had  the  caisson  been  4  ft.  ^ode,  there  would 
have  been  no  criticism.  But  a  pneumatic  caisson  cannot 
be  built  4  ft.  wide.  At  least  6  ft.  is  required  to  give 
a  practical  working-chamber  underneath.  The  question 
was  purely  whether  a  4-ft.  wall  was  weakened  by  adding 
2  ft.  to  one  side.  The  two  engineers  that  had  final 
authority  in  the  matter  decided  it  was.  Were  they  correct 
in  their  decision? 

Johnson  concludes  the  article,  "Weakening  Efl^ects  of 
Eccentric  Loading,"  in  his  book,  "The  Materials  of  Con- 
struction," with:  "Hence  we  may  say  that  the  addition 
nf  material  on  one  side  of  a  member  subjected  to  a  direct 
stress  symmetrically  ])laccd  weakens  it  until  the  added 
material  has  exceeded  twice  the  original  thickness  of  the 
member,  the  maximum  weakening  occurring  when  the 
added  material  is  one-half  the  original  thickness,  when 
the  eidarged  member  is  only  three-fourths  as  strong  as  the 
original  member."  The  mathematics  of  the  article  is 
simple  and  perfectly  correct,  but  is  the  conclusion  always 
true  ? 

In  the  Proreeiliiii/s  nf  llie  Engineerf'  Cluh  of  Philndel- 
phia  for  Octoljer,  1891,  there  is  a  communication  fi'om 
I'rof  II.  W.  Spangler,  "Rupture  Under  Tension  Unsyra- 
metrically  .Vpplied,"  in  which  he  quotes  a  letter  from  the 
tiresident  of  the  club:  "The  ori<rinal  investia'ation  of  the 
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-Iri'iifilh  ol"  :i  Ihil  liMi'  nl'  iiu  iciislii>;-  widlh  to  niic  siilc  (if 
llic  line  (if  strain  anil  llu'  diMniMTv  thai  llic  wrakrsi  scr- 
licin  in  suih  a  liar  is  1..')  tinic<  the  wiiltli  nf  the  srction 
sniijcrl,  to  iinilnrni  stress  siioiild  he  criMlilcMl  Id  Mr.  Carl 
(,'.  r.artli.  ...  It  was  siii'|n-isino-  to  li,'  Icihl  that  as  the 
liai-  wiileiicil,   it,   at   lii'st   urcw   weaker   and    then   sti-nn^cr 

.  .  .  Iiul  an  in\estii;ati(in  ol'  llii'  |ii'(ilileni  showed  iliat 
il  \ieliled  ri'adily  t(i  the  I'Dllowin^'  analysis,  wliuli  eun- 
lii-ni.'^  Iho  statemcnit  and  shows  how  easily  struetures  may 
he  weakened  hy  an  nhundanee  ol'  liadly  disposed  material." 

'I'he  Ifniiic  Stufhj  Mngazine^  for  Sejitemher,  1897,  has 
.111  article,  "Eecentrir  Loads — Some  Surprisinn'  Facts — ■ 
•  iaininjj  Strength  hy  Kemoviiiw  Ifatevial."  l>y  Carl  fl. 
liai'th.  closino'  witli :  "We  now  ilraw  the  rather  astimisliinn' 
eonclnsion  that  move  or  less  strength  is  always  gained  hy 
the  removal  of  the  eccentric  portion  of  an  eccentrically 
loaded  reetang\iliir  section,  so  long  as  such  femo\al  in- 
\dl\cs  less  than  two-thirds  of  the  total  section.'' 

The  idea  of  a  part  hcing  stronger  than  the  whole  is  hy 
no  means  new.  Emerson's  "The  I'rineiples  of  Mechan- 
ics"- was  regarded  as  an  authority  in  iMigland  l-'iH  years 
ago.  Near  the  close  of  the  section  on  "The  slrcnglh  of 
heams  in  timber"  are  the  few  lines  stating  what  is  known 
as  "Emerson's  paradox."  They  read:  "\jv\  A  K  (  I'"ig.  l"). 
I'l.  XI)  he  a  beam  in  form  of  a  triangular  prism,  and  if 
.ID  =  7„  AB,  and  AI  =  \/,,  AC.  and  the  jiart  ADIF 
he  cut  away  parallel  to  the  base,  the  remaining  beam 
DJCEF  wiil  bear  a  greater  weight  P.  than  the  wliolc 
Al'iCEd.  or  the  ]iart  will  he  stronger  than  the  whole, 
which  is  a  paradox  in  mechanics."    See  Fig.  .1. 

Emerson  gives  no  proof  of  his  statement,  hut  follows  it 
with  the  .sentence :  "And  upon  the  same  principles  an 
iiiliiiile  niimher  of  questions  of  like  kind  may  be  resolved, 
which  are  curious  enough  and  of  great  use  in  the  common 
alfairs  of  life." 

Ill  the  J'hilosophical  Tranmctionx  of  ilir  Roi/al  Society 
tif  London  for  the  year  1818  there  is  a  paper,  "Account  of 
l']\l)eriments  on  the  Strens'th  of  ilaterials.  By  George 
Itennie,  .Inn.,  P^sq."  A  portion  records  "experiments 
made  on  the  transverse  strain  of  cast  bars,  the  ends  loose, 
. I  lino  8,  IS]  7."  An  interestingi  extracit  is:  "The  para- 
iloxical  experiment  of  Emerson  was  tried,  which  states 
that  hy  cutting  otT  a  portion  of  an  equilateral  triangle 
(see  page  114  of  Emerson's  'Mechanics')  the  bar  is 
stronger  than  liefore,  that  is  a  l)art  stronger  than  the 
whole.  The  ends  were  loose  at  2  ft.  8  in.  apart  as  before. 
The  edge  from  which  the  part  was  intercepted  was  lower- 
most, the  weight  was  ajiplied  on  the  part  above,  it  broke 
with  1,12!>  11)..  whereas  in  the  other  case  it  bore  only 
SKI  lb." 

A  name  well-known  in  engineering  science  is  that  of 
ITodgkinson.  The  Report  of  the  Sevenlli.  Meetinr/  nf  ilir 
llritisli  A.^snclation  for  the  Advancement  of  Science  (held 
at  Tjiver])ool,  September,  1837),  being  Vol.  VT  of  the 
Firitish  Association  Reports,  .includes  a  paper,  ""On  the 
relative  Strength  and  other  mechanical  Properties  of 
Cast  Iron  obtained  by  Hot  and  Cold  Blast.  By  Eaton 
ITodgkinson,  Escp"  Ex]wriments  8  and  0  for  Trans- 
verso  Strength  wore  wn'th  cast  bars,  the  .section  of  which 
was  an   isosceles  triangle,  the  base  being   1.13    in.  and 


'The  "Home  Study  Magrazine"  was  one  of  tlie  many  prede- 
fisKor.s  of  "t'owfr."     It  was  pubHshed  from  1SSI6   to   18I1S. 

nvniiam  Rmerson  (1701-17.S2)  was  tin-  author  of  a  number 
nf  nuithematical  treatises.  The  first  edition  of  the  '•IWeehan- 
ies"  was  published  in  1754.  the  sceiind  in  17r)S.  am!  many 
subsequent  editions  were  raUod  for.  Th.'  wiitcr  lias  s.i-n 
London  editions  bearins:  dati-s  as  late  as  IS27  and    isrill. 


each  side  •.'  in.  Ivvpcriincnt  10  was  with  a  bar  .same 
iis  III  S  and  1)  hut,  with  one-tenth  the  dejHh.  taken  olf  the 
\i'rte\.  In  all  cases  the  bars  were  cast  5  1't.  long  and  were 
snpporied  on  props  I  ft.  (i  in.  apart.  The  vertex  was 
diiwiiwar.l,  llodgkiiisoii  writes:  "Tlie  breaking  weights 
ol'  the  whole  triangle,  in  the  hot  blast  were  072  and  812 
Ih.,  mean  :  12  Ih.  and  of  the  frnstiim  782  Ih.  In  the  cold- 
hlasl  iron  the  whole  triangle  was  broken  with  81,")  Ih. 
and  the  frustum  with  (>'i',.  The  dill'erence  in  the  trans- 
verse strength  of  the  hot-  and  cold-blast  Carroii  irons, 
.\o.  2,  is  xcry  small,  the  ratio  between  tliem  being  D!)  to 
100.  We  may  therefore  assume  their  strengths  to  he  the 
same,  and  taking  an  arithmetical  mean  between  all  the 
strengths  we  have  strength  of  triangle  7(10  lb.,  strength  of 
frustum  102  lb.  The  frustum  is  therefore  weaker  than 
the  triangle." 

Coming  now  to  Saint-\'enant,  "the  foremost  of  modern 
elastieians,"  we  find  that  his  "Besume  des  LeQons  .  .  . 
]iar  Xavier,"  Paris,  I8(il.  devotes  100  pages  to  "Rupture 
]iar  Flexion."  I'rofessor  Pearson  thus  comments  on  this 
portion    of   the   I k:'   "This   jiracticallv   deals  with   the 

,.  I     !■      ,1  f    If         7'o"'A"- 

lormiila  lor  t  he  nia\iiiiiiiii  niomcnt,  Ji,,  =  -      ,- .     .     . 

h 

Saiiit-\"eiiant    holds   that    if   7',,   he  the   stress  at  which 

enervation  coniniciices.  we  have  in  reality  a  condition  for 

the  safety  of  a    pennaneiit    structure.     .     .     .     On  pp. 

95-101  our  author  treats  of  'lOmerson's  jiaradox'  or  the 

existence  of  'useless  libers.'     In  other  words,  the  expres 

wK-  ,  .       ,,     .  -,  ,  ... 

sion  -  can  he  occasionally  increased  by  cutting  away 

projecting  portions  of  ir.  We  have  the  eases  of  beams  of 
square,  triangular  and  circular  crosi5-sections  fully  treated, 
as  well  as  that  of  the  croi.r  d'equerre.  The  elastic  failure 
of  such  outer  fibers  does  not,  however,  denote  that  the 
truncated  section  possesses  greater  strength  than  the  com- 
plete section  as  Emerson  argued  from  the  formula,  Reii- 
nie  confirmed  and  Tlodgkinson  refuted  by  experiment. 
Saint-Venant  \'ery  aptly  terms  them  fibres  inutUes." 

Quoting  once  more  from  Professor  Pearson*  (referring 
to  the  Hodgkinson  experiments)  :  "Flere  it  seems  to  me 
that  theoretically  the  triangle  would  certainly  show  ru]i- 
ture  at  a  less  load  than  the  frustum,  but  it  does  not  fol- 
low because  the  vertex  of  the  triangular  prism  was  rup- 
tured that  the  triangle  itself  would  break  at  a  less  load 
than  the  frustum."  It  is  clear  that  in  theory  a  crack 
should  not  extend  down  into  the  part  that  would  stand  the 
stress  alone.  Some  think"  that  in  actual  practice  if  a 
crack  ever  started  it  woufd  continue  past  the  critical  point 
and  sever  the  beam. 

In  conclusion,  the  writer  recognizes  with  Saint-\'enant 
and  Professor  Pearson  a  distinction  between  rupture  and 
strength.  The  fallacy  in  Bartli's  analysis  of  the  tension 
in  a  fiat  bar  with  an  eccentric  pull  is  the  premise,  "Since 
the  bar  is  only  as  strong  as  the  outside  fibers.  .  .  ." 
Returning  to  the  three  instances  cited  in  the  beginning 
of  this  article:  It  is  not  believed  that  the  wooden  column 
in  Case  2  will  be  strengthened  by  cutting  off  a  part  of  it. 
or  that  the  concrete  caisson  in  Case  3  was  w-eakened  by 
adding  2  ft.  to  one  side.  And  Ca.«e  1  in  wdiich  he  lias 
been  particularly  interested  remains  as  it  was  detailed 
and  erected — no  field  rivets  were  knocked  out. 


'"A  History  of  the  Theory  of  Elasticity  and  of  the  iStreneth 
of  Mateivials."      Todhunter  and  Pearson.   Vol.    II.   patre   114. 
'Todhunter  and  Pearson,  Vol.   I,   pase   ^AT,. 
•'■■'KuKineerint,'  News."  Vol.  f.2.  pa^e  4S!I   (Oct    21,  IDOll). 
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tSYNOFSIS — A  l,UUi)-jL  pier,  200  ft.  wide,  being 
huilt  hy  the  State  of  Connecticut  at  a  cost  of 
$1,000,000.  Article  oidlines  the  alternative  designs 
which  were  prepared  and  describes  the  design  now 
being  executed,  which  is  a  fill  i/i.vu/e  of  masonry 
bulkheads,  xvith  outside  deck  made  up  of  preca.'it 
concrete  slabs  resting  on  creosoted  timber  piles. 
Specially  designed  for  a  commercial  life  of  25 
years. 

In  1911  the  Legislature  of  the  State  of  Couuecticut  ap- 
propriated $1,000,000  to  be  used  for  the  construction  of 
a  steamship  terminal  at  New  London.  Field  operation.s 
were  begun  in  August,  1912;  wash  borings  were  taken, 
and  a  detailed  survey  was  made  to  determine  the  material 
under  the  foundation  of  the  structure. 

It  was  understood,  first,  that  a  complete  unit  of  a  steam- 
ship terminal  >hould  be  constructed  witli  the  -$1,000,000 


structure  would  be  necessary.  This  period  is  the  commer- 
cial life  of  the  unit.  The  commercial  life  may  be  fur- 
ther defined  by  saying  that  it  has  ended  in  a  given  struc- 
ture when  that  structure  cannot  be  used  without  an  an- 
nual loss  due  to  obsolescence  and  age  great  enough  to 
pay  the  prevailing  interest  on  a  sum  sufficiently  large  to 
replace  the  structure  by  a  new  one  for  the  same  business. 
This  statement  becomes  interesting  at  this  time  to  show 
the  relation  of  the  first  cost,  interest  rate,  maintenance 
snd  depreciation.    Let 

R  =  Income  from  handling  goods ; 
I  =  Original  investment ; 

r  =  Rate  of  interest  on  the  original  inve.stment,  and 

maintenance  increments ; 

M  =  Annual  maintenance  and  depreciation. 

For  the  first  year's  operation  R  should  equal  //•  -f-  M. 

For  public  property  the  value  of  R  should  be  made  sucli 

that  r  shall  equal  only  the  prevailing  rate  of  interest. 

ir  •?•'  vr.  is  the  assmned  c(immercial  life  of  the  structure. 


FIG.   1.    RECENT  VIEW  OF  NEW  SHIPPING  PIER  UNDER    CONSTRUCTION  AT  .N'EW  LONDON,  CONN. 


available;  that  it  should  consist  of  a  pier,  shed,  warehouse, 
track  connections  and  a  storage  yard ;  that  these  factors 
should  be  so  balanced  and  equipped  that  all  classes  of 
freight  might  be  handled ;  secondly,  that  the  type  of  con- 
struction adopted  should  be  such  that  the  money  expended 
would  earn  a  maximum  rate  of  interest  as  a  direct  invest- 
ment. 

Commercial  Lh'e  of  Tickmixal  Unit 

The  commercial  life  of  the  unit  was  assumed  to  be  25 
yr.  This  assumption  was  based  on  the  belief  that  even 
Ihougli  the  unit  was  built  to  meet  the  maximum  require- 
ments of  the  present  time,  2.5  yr.  would  f=o  change  the 
equipment  used  in  transportation  that  an  entirely  new 


there  would  be  no  advantage  in  building  any  part  of  it  to 
last  a  longer  period.  The  annual  cost,  Ir  -\-  M,  is  the 
first  tenn  of  a  progression  in  wliich  25  is  the  number  oT 
terms  and  1  +  r  is  the  ratio.  The  serial  sum  of  this 
maintenance  and  interest  is  for  r  =  0.05, 
(/r+  i¥)  (1.05^5  —  1) 


1) 


(1) 


•Resident    Engineer,    Steamship    Terminals    of   Connecticut 
Rivers.  Harljors  and  Bridges  Commis.sion,  New   London,  Conn. 


(1.05 
Expression  ( 1 )  reduces  to 

2.4  7  + 48  .¥  (2) 

The  total  cost  of  a  structure  for  the  period  of  25  yr.  will 
then  be  (2)  plus  the  initial  cost  I,  or 

3.4  7-f48.¥  (:i) 

Of  two  structures  having  equal  facilities  for  operation, 
the  one  that  will  make  expression  (3)  the  smaller  is  the 
moi'e  ecoiioinical  tyipe  of  construction  to  be  used. 


Novenilwr  25,  1915 
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Ti)  I'urther  illustrate  assume  tliat  a  wood  wharf  struc-  tlu;  rale  <ir  iiilcresl  the  more  iiermaiieiil  the  type  of  con- 

turc  costs  $1.50  per  sq.ft.;  that  a  steel  one  eovured  witli  stnietioii   fi'asihle. 

concrete  and  assumed  to  he  permanent  costs  $t  per  sq.ft.;  Since  (uen  the  snlistriuturi^  of  a  pier  is  more  or  less 

tlint    depreciation    and    maintenance    on    the    former    is  com])licated,  in  order  to  find  tlic  most  economic  design, 

$0.10    per  year,   and   on    tliu    hitter,   $0.00.      Hy    suhsti-  it  has  heen  necessary  to  make  jircliniinary  designs  and  es- 


,n_ 
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ALTERNATE  DESIGNS  FOR  NEW  LONDON  STATE   PIER 
None  of  them  was  accepted 


tuting  in  the  expression  (3),  tlie  economic  advantage  of 
the  former  is  as  9.91  is  to  13.60.  That  is,  the  cost  of  each 
.square  foot  of  the  timber  wharf  25  yr.  hence  is  $9.91, 
wiicreas  the  cost  of  each  square  foot  of  permanent  con- 
struction would  be  $13.G0.  There  is  an  advantage  of  the 
concrete  construction  in  insurance  against  fire  and  a 
jioint  in  favor  of  the  wood  construction  in  this  case  based 
on  the  assumption  that  there  M'ould  be  no  maintenance 
for  the  concrete-steel  construction  which,  of  course,  would 
not  be  literally  true. 

If  in  (1)  }•  is  made  O.O-i,  (2)  will  become  1.(50  7  + 
41.50  .¥,  and  (3)  will  become  2.(i(i  /  +  41.50.1/.  That 
is,  the  cost  of  one  square  foot  at  the  end  of  25  yr.  would 
lie  $8.14  for  the  wood  construction  and  $10.64  for  the 
permanent  construction.  The  effect  of  the  change  in  in- 
terest in  this  case  from  5  to  4%  illu.sfrates  the  general 
principle  that  with  a  fixed  economic  advantage  the  lower 


timates  of  several  different  types.     These  were  known  as 
schemes  A,  B,  C,  D  and  E. 

Alternative  Designs;  Steel-Cylinder  Type 

The  foundation  of  the  site  of  the  proposed  structure  is 
sand,  gravel  and  boulders.  In  some  places  the  ma- 
terial is  light.  It  required  30  to  40  ft.  of  penetration  of 
a  13-in.  pile  to  bear  20  tons  as  given  by  the  Engineering 
News  formula.  This  uncertainty  of  the  foundation  made 
the  adoption  of  a  comijlete  filled  pier  with  deep  retaining 
walls  out  of.  the  question.  For  the  purpose  of  computa- 
tion for  the  different  schemes  .shown,  a  pier  125  ft.  wide 
and  1,000  ft.  long,  with  two  bulkhead  sections,  has  been 
assumed. 

The  subfoimdation  for  the  pier  known  as  Scheme  A 
consisted  of  steel  <-ylinilcrs  4..")  ft.  in  diameter  driven  as 
an  open  caisson  over  nine  piles  which  are  cut  oft'  at  the 


ii^^'    :  V         !'-r  j-l-i  i-.-i :n  |li  ill  ill  '^^c; 


Par+  Elevo+ion    showing 

Method    of    Supporting 

Open  Track 


FIG.    3.    ACCEPTED    DESIGN    FC1R    NEW    ST.\TE    PIER    AT    NEW  LO.NDON.  CONN 
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clcvntiuii  III'  llii'  luirliur  l)(ill(iin.  C'niirri'ti'  is  then  tn  he 
(lepotiitcd  arouiul  tlicsc  pik's  willi  ;i  ilrop  Imckct,  from  2 
1o  ]'?  rt.,  ami  allowed  to  set;  after  which  the  water. is 
"pumped  out  ol'  the  caisson  and  the  remaining  space  tilled 
with  coiKTCtc.  The  top  of  the  caisson  is  at  elevation  3 
Ir.  above  mean  low  tide.  A  stone  cap  is  placed  on  top 
of  the  concrete  ]Mer  and  tin'  steel  floor  system  placed  di- 
rectly on  this  ea|i.  The  range  of  tide  at  New  London  i.s 
about  3  ft.  A  stone  cap  was  used  in  preference  to  cuii- 
(  rete,  as  it  would  better  resist  the  action  of  sea  water 
during  the  winter  months.  All  steel  is  protected  with  a 
covering  of  concrete. 

The  only  questionable  element  in  this  type  of  construc- 
tion is  the  concrete  tluit  is  poured  around  the  pile  tops 
to  seal  the  caisson.  In  soft  soil  jt  would  be  necessary 
to  make  this  section  sufficiently  deep  to  balance  the  total 
hydrostatic  head.  This  would  require  15  ft.  of  concrete 
Because  of  the  method  of  pouring  this  concrete,  tht 
strength  of  it  would  be  in  doubt.  In  addition  to  this 
there  is  a  possibility,  if  not  a  probability,  that  the  bould- 
ers that  exist  in  the  soil  on  the  proposed  site  would  make 
trouble  in  keeping  the  piles  in  clusters  close  enough  to 
permit  the  cylinders  to  pass  over  their  tops.  Since  these 
piers  are  designed  to  retain  the  total  load  of  240  tons,  it 
is  necessary  to  bring  this  with  steel  girders  to  the  pier, 
greatly  increasing  the  cost  of  the  steelwork  over  what  it 
would  be  for  spans  of  one-half  or  one  third  those  given. 
In  spite  of  the  uncertainty  and  extra  cost  of  the  type  of 
construction  mentioned,  many  engineers  have  used  it  dur- 
ing the  last  few  years,  doubtless  believing  the  disadvan- 
tages less  than  for  those  of  many  other  types  that  might 
have  been  used  under  like  circumstances.  For  the  com- 
parison of  all  schemes  shown,  r  is  assumed  to  be  0.05. 
The  estimated  co.st  per  square  foot  is  $3.25  for  Scheme  A. 
This  design  is  not  shown  in  the  accompanying  sketches. 

The  maintenance  is  assumed  as  follows:  Asphalt  sur- 
face, $0.01  per  sq.ft.  per  yr. ;  fender  system,  $0.01 ;  con- 
crete, etc.,  $0,004;  total,  $0,034.  Inserting  these  quan- 
tities in  (3),  the  cost  for  the  period  of  25  yr.  is  found  to 
be  $12.20. 

Creosoted-Pile  SubSTKUL'TUKE 
The  next  type  investigated,  shown  as  Scheme  1),  con- 
tein|ilated  the  use  of  creosoted  piles  driven  in  bents  10  ft. 
apart  with  piles  5  ft.  on  centers.  These  were  cut  off  at 
:')  ft.  above  mean  low  water  and  capped  with  a  timber 
and  a  cast-iron  bearing  plate.  Obviously,  the  cap  men- 
lioned  and  some  of  the  piles,  at  least  once  during  the 
])criod  of  2(J  yr.,  would  need  to  be  replaced.  The  replace- 
nient  of  timberwork  beneath  a  solid-concrete  deck  is  dif- 
ficult and  very  expensive.  To  overcome  this  difficulty 
a  box  unit  of  concrete  was  used,  to  be  precast  and  cured 
in  the  yard  and  set  on  the  cast-iron  bearing  plates  by 
means  of  a  derrick  lighter.  Pipe  sleeves  are  inserted  at 
the  four  corners  to  receive  eye-bolts  for  making  fast  to 
the  unit.  The  Joints  between  the.se  units  are  to  be  calked 
with  oakum  and  the  whole  surface  covered  wnth  2  in.  of 
asphalt.  At  any  time  it  is  desired  to  repair  the  woodwork 
of  the  substructure  it  will  only  be  necessary  to  renioxc 
the  asphalt  and  lift  as  many  units  as  rc(iuircd.  replacing 
the  timberwork  from  the  top.  In  cases  where  the  creo- 
soted piling  is  long,  the  8  ft.  of  piling  saved  would  be  of 
advantage  in  getting  low  prices.  A  disadvantage  is  tin' 
fact  that  whatever  bracing  of  the  bents  is  necressary 
would  have  to  be  done  at  mean  low  tide  or  under  water 


FIG.   4.    CONCRETE   GIRDERS  ON   NEW   LONDON   PIER 
CAST  IN  PAPER  SHEETING 

with  a  consequent  increased  cost  of  maintenance  work. 
The  first  cost  of  this  pier  is  $1.78  pei-  sq.ft.  The  main- 
tenance is  estimated  as  follows :  Asphalt,  $0.01 ;  feiuler 
system,  $0.01;  track  and  woodwork,  $0.02;  total,  $0.04. 
This  gives  $7.97  as  the  cost  of  the  structure  at  the  end 
of  the  25-yr.  period. 

ALL-C'ONC'liJiTli    AND    StANDAUD    TuiliEIt    TypES 

The  next  type  of  structure  investigated  (Scheme  B) 
was  a  complete  concrete  pier,  concrete  pile  bents  spaced 
15  ft.  ajiart  with  a  concrete  girder  cap  tying  the  piles 
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together  and  a  eoncrete  U-seclicm  deck,  showing  in  Fig. 
'!.  It  was  thought  that  one  of  the  ])riniipal  disadvantages 
of  this  type  would  be  the  action  of  the  sea  water  on  the 
piles  around  high  tide.  To  overcome  this  action  a  wOod 
sleeve  is  provided,  lined  and  attached  as  shown.  The  re- 
inforcement used  in  the  concrete  cap  is  structural  steel 
tied  to  till'  concrete  pile  with  a  bolt.  On  the  cap  rest 
loncrctc  unit  sections  for  a  floor  system.  The  legs  of 
the  units  are  tied  to  the  pile  cap  at  eacli  i)earing,  l)y 
means  of  bolfa;  through  the  legs  of  angles  and  extending 
into  the  units  as  bond  rods.  The  floor  units  are  to  be 
cast  in  alternate  sections  on  a  checkerboard  plan  to 
cverconie  the  effect  of  expansion  and  contraction  due  to 
congealing  of  the  concrete  and  to  temperature  chiinges. 
A  spring-fender  system  of  timber  is  placed  on  the  outer 
edge  of  ])ier  to  absorb  as  much  as  possible  of  the  shock 
due  to  the  rolling  of  ships,  etf. 

The  cost  of  this  pier,  as  estimated  and  given,  is  $1.88 
per  scj.ft.  The  maintenance  is  as  follows :  Asphalt, 
sj^O.Ol ;  fender  system,  $0.01 ;  tracks  and  concrete  pro- 
tection, $0.01 ;  total,  $0.03.  This  would  give  $7.65  for 
the  cost  of  the  structure  per  square  foot  25  yr.  hence. 

Scheme  C  is  a  standard  type  of  timber  construction 
with  a  concrete  deck  and  asphalt  pavement.  It  involves 
no  extraordinary  feature  of  design.  The  estimated  cost 
IS   $1.83   per  sq.ft.   for  installation. 

The  maintenance  could  be  rated  as  follows :  Asphalt, 
$0.01;  fender  system,  $0.01;  bracing  and  piles,  $0,013; 
caps  and  stringers,  $0.03  ;  floor  plank,  $0.02  ;  total,  $0,083. 
This  would  give  $10.20  per  sq.ft.  as  the  cost  25  yr.  hence, 
and  it  is  highly  probable  that  the  maintenance  charges 
would  exceed  even  those  given. 

Type  of  Pier  Under  Construction 

As  a  result  of  the  foregoing  computations  and  esti- 
mates, another  type  was  made,  shown  at  Scheme  E,  which 
involves  some  of  the  construction  of  all  the  other  types. 
This  design  was  adopted  and  is  now  building.  The  width 
of  the  pier  is  made  200  ft.  instead  of  125.  The  central 
core  100  ft.  iii  width  is  a  filled  section.  This  fill  carries 
two  central  tracks,  water-piping  foundations  for  a  ware- 
house, etc.  Increasing  the  width  of  the  pier  makes  it 
possible  to  put  a  large  warehouse  on  the  central  section 
lor  time  storage,  thereby  saving  to  a  certain  extent  the 
usual  cost  of  transporting  goods  from  the  warehouse  to 
the  pier.  The  method  of  construction  has  been  to  first 
drive  the  piles  shown  as  bearing  piles  in  Fig.  3.  These 
inclose  the  filled  area.  Eiprap  is  then  placed  around 
these  piles  to  the  elevation  of  mean  low  tide,  which  is  the 
cutofl:  of  the  piles. 

The  stones  indicated  as  channel  stones  were  placed 
and  2-ply  "Paroid"  paper  pressed  in  between  them,  form- 
ing a  channel  directly  over  the  top  of  the  piles.  In 
the  channel  thus  formed,  a  reinforced-concrete  girder  was 
made  containing  about  1%  of  steel  in  the  bottom  and  an- 
chored to  the  piles  with  bond  rods  drifted  into  them  ( Fig. 
4).  These  girders  were  put  in  at  low  tide.  The  paper 
was  sufficiently  strong  to  prevent  any  loss  of  cement.  This 
method  of  forming  the  foundation  of  the  wall  is  somewhat 
of  an  innovation,  but  it  has  worked  out  satisfactorily  and 
is  believed  to  be  preferable  to  a  wood  or  stone  platform 
or  grill  because  it  insures  a  bearing  on  each  pile  whether 
it  is  in  good  alignment,  cut  off  exactly  level  or  not.  The 
piles  were  cut  off  with  a  circular  saw  attached  to  a  frame- 
work operating  from  the  platform  above. 


The  deck  of  the  platform  outside  of  the  rubble  wall 
is  composed  of  precast  sections  of  reinforced  concrete. 
It  will  be  seen  from  Fig.  3  that  the  cross-.section  of  these 
units  is  that  of  the  letter  U.  They  are  for  the  most  part 
22.83  ft.  long,  6  ft.  wide  and  weigh  about  7  tons.  They 
arc  laid  to  break  joints,  each  one  to  rest  on  three  supports, 
but  not  reinforced  to  be  continuous  over  the  middle  sup- 
])ort.  Cast-iron  plates  are  placed  on  top  of  the  piles 
and  ]iile  clamps  for  the  legs  of  the  unit  sections  to  rest 
(in.  The  corrugated  section  of  the  floor  thus  formed  al- 
lows air  to  circulate  around  the  pile  clamps,  thereby  lessen- 
ing the  danger  of  dry  rot.  The  unit  sections  are  not  fast- 
ened to  the  timbcrwork  and  are  laid  with  a  slight  clear- 
ance at  the  edges  and  ends,  leaving  joints  to  l)e  filled 
with  a  mastic.  This  arrangement  was  made  to  add  to  the 
nonrigidity  of  the  structure,  so  as  to  obviate,  as  far  as 
practicable,  damage  to  boats  in  rolling  against  the  edge 
of  the  pier.  The  outer  edge  of  the  pier  is  of  timber  con- 
struction, having  a  solid  fender  system  such  as  u.sed  in 
New  York  Harbor. 

Slip  Ddt.vils;  Progress  of  Work 

The  slips  are  150  ft.  wide  on  either  side  of  the  pier 
and  have  a  depth  of  33  ft.  at  mean  low  tide.  A  heavy  cast- 
iron  bit  has  been  designed,  having  two  posts  tipped  back 
from  the  face  of  the  pier  to  prevent,  as  far  as  practicable, 
the  hitch  from  slipping  up  and  off.  Fig.  4  shows  the 
column  foundations  for  the  warehouse,  also  the  depressed 
tracks  on  the  center  of  the  pier.  The  photograph,  Fig.  1, 
shows  the  state  of  completion  of  the  work  about  June  1, 
1915.  The  rubble  masonry  wall  is  nearly  completed. 
Some  of  the  unit  floor  sections  can  be  seen  as  placed  in 
their  final  position. 

The  cost  per  square  foot  of  the  structure  is  $1.38.  The 
maintenance  (tlie  items  referring  to  timberwork  being 
corrected  in  the  ratio  of  the  platform  or  timber  section  to 
the  filled  section)  may  be  estimated  as  follows:  Asphalt, 
$0.01;  fender  system,  $0.0056  (0.01  ^\)  ;  bracing  and 
piles,  $0.0033  (0.006  Hi)  5  tracks  and  concrete  deck, 
$0.005 ;  total,  $0.0239. 

The  total  area  of  the  pier  is  221,000  sq.ft.  The  total 
tost  for  the  25-yr.  period,  on  the  basis  previously  com- 
puted for  the  other  sections,  is  $5.85. 

Tests  of  the  Unit  Floor  Slabs 

The  ((incrctc  usimI  for  the  floor  units  is  a  1:2:1:  mix. 
The  sand  used  is  from  Long  Island ;  the  stone,  local  gravel 
or  crushed  trap  rock.  A  unit  made  November,  1914,  with 
gravel  aggregate,  local  sand  and  Alsen  cement,  was  tested 
to  destruction.  The  sand  ranged  from  very  fine  to  gravel 
3/^  in.  in  diameter.  The  stone  was  crushed  cobbles  rang- 
ing from  crusher  dust  to  stone  21/2  in.  in  diameter.  The 
unit  was  supported  on  three  carefully  placed  supports  sim- 
ilar to  the  pile  caps,  leaving  two  equal  spans.  A  load  was 
applied  at  the  middle  of  these  spans.  The  loads  were 
applied  in  separate  increments  by  placing  units  as  shown 
in  Fig.  5. 

1.  Total  load,  52,349  lb.;  stress  in  concrete,  c  =  242 
lb.  per  sq.in.  (computed)  ;  stress  in  steel,  s  =  10,340  lb. 
per  sq.in.  (computed).  There  were  no  cracks  in  the  unit. 
It  was  acting  as  a  continuous  beam  under  this  load. 

2.  Total  load,  65,925  lb.;  c  =  323,  s  =  13,830. 
There  were  no  cracks  in  the  unit.    . 

3.  Total  load,  79,170  lb.;  c  =  391,  s  =  16,700.  The 
tensile  strength  of  the  concrete  over  the  middle  support 
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il|-(i|i|i('cl  a  Tew  iiiiniiti's  iil'Icr  this  Idad  was  applied.  Fur 
(In-  rest  of  tlu"  loads  tlio  unit  acts  as  two  simple  lieaiiis. 

I.  Total  load,  !l-i,,S2l  lb.;  c  =  729,  .s  =  :!1.1()(). 
Small  diagonal  cracks  a])])cared  leading  from  the  jioint 
of  application  of  the  loads. 

5.  Total  load,  I0!),i)22  Ih.  A  short  time  after  this  load 
was  apiJlied,  the  tension  steel  pulled  through  the  leg,  rup- 
turing it.  The  unit  failed  by  lack  of  bond  on  the  rods 
near  the  supjiort.s.  This  ])erhaps  would  have  been  greater 
had  the  leg  of  the  unit  been  thicker.  There  were  two  rods, 
1  sq.in.  eacii,  in  a  i-iii.  leg.  The  bond  on  the  rods  com- 
jtutcd  as  l.'il  lb.  at  rupture.  The  shear  through  the  legs 
loniputed  at  mS  Hi.  The  equivalent  uniform  load  on  the 
unit  Mould  baxc  lieen  about  1  .(iOO  lb.  per  sq.ft. 

l']\Gl\KEUS  .\NI1  CoXTIi.VCTOUS  ENGAGED 

'i'liis  work  is  being  carried  out  uiuler  the  su|iervision 
of  the  iiivers.  Harbors  and  Bridges  Commission  of  the 
slate.  William  T.  Donnelly,  of  35  Battery  Place,  N.  Y., 
was  employed  as  consulting  engineer  of  the  project.  W. 
1'].  Clarke,  formerly  construction  engineer  for  the  United 
Fruit  Co.,  located  at  Bocas  del  Toro,  l^anama,  was  em- 
ployed as  resident  engineer  and  is  in  charge  of  the  work. 

The  T.  A.  Scott  Co.,  of  New  London,  has  the  general 
contract,  and  the  New  England  Construction  Co.,  of 
S))ringfield,  Mass.,  has  the  subcontract  for  the  masonry. 

The  compilation  of  the  material  and  studies  pre.sented 
here  were  made  by  G.  li.  Bilderbeck,  Assistant  Engineer, 
under  the  direction  of  the  writer. 


Sfto  Fff'Siimcas  Races' 

The  $4i)U.O0()  water-storage  and  regulation  scheme  pro- 
posed by  the  Quebec  Streams  Connnission  for  the  St. 
Francis  IJiver  in  the  Province  of  Quebec  was  briefly  noted 
ill  KiKjin Bering  News  of  Sei^t.  2,  1915,  p.  457.  Contract 
for  the  storage  dam  has  recently  been  let  to  Madden  & 
Co.,  of  Quebec,  for  $101,000. 

The  regulation  scheme  briefly  comprises  a  large  stor- 
age dam  at  the  outlet  of  Lake  St.  Francis  and  the  pur- 
chase of  about  4  sq.mi.  of  land  to  be  flooded  and  power 
rights  now  held  by  individuals  on  Tjake  St.  Francis  and 
Lake  Aylmer  (Just  below).  By  raising  the  water  level  of 
Lake  St.  Francis  27  ft.  the  storage  capacity  will  be 
increased  by  438  sci.nii.-fL,  making  it  feasible  to  rcgu- 


horscpiiwcr  of    inereasi'd    capacity    siilliciciil    to   euvrr 
investment  and  iiiaiiitenanee  of  the  storage  scheme. 

The    dam    itscll.    some    typital    sections    of    which 
shown  in  the  acrdinpaiiying  sketches,  is  to  be  of  a  hoi 
type,   with   reiufiirced    lloor  slabs  sup[)orling  a   serict 
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SECTIONS  THROUGH  THE  ST.  FRANCIS  UAM 


buttresses,  wliich  in  turn  on  the  upstream  side  carry  a 
deck  slab,  flat  on  the  outside  face  and  arched  on  the  inside 
(15-ft.  radius).  The  buttresses  also  carry  a  concrete 
roadway. 

The  buttresses  are  5  ft.  thick  and  are  on  30-ft.  centers 
generally.  In  the  gate  section  the  buttress  faces  arc 
vertical  and  have  sto]3-log  and  gate  grooves,  as  shown  in 
Fig.  2.  At  the  log  sluice  also  the  buttresses  have  a  verti- 
cal face  and  show  stop-log  and  log-slide  grooves.  The 
deck  is  carried  on  seats.  The  deck  slab  has  the  slope  of 
the  buttress  faces,  except  for  a  vertical  top  section.  .\t 
the  log  sluice  a  solid  wall  replaces  the  deck  slab,  as  shown 
in  the  section.  Fig.  5. 

The  floor  slab  varies  in  thickness  from  15  to  3(;  in. 
The  reinforcement  is  of  %-in.  sqnare  twisted  steel  bars 
bent  so  as  to  be  3  in.  above  the  bottom  of  tlii'  slab  at 
buttresses  and  3  in.  below  the  top  of  the  floor  between 
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FIG.  1.     PLAN  OF  HOLLOW  CONCRETE  STORAGE  UAM,  ST.  FRANCIS  RIVER,  QUEBEC 


late  for  a  constant  discharge  of  (iOi)  sec.-ff.,  which  is  an 
increase  of  ."iOO  scc.-ft.  over  the  present  minimum. 

The  total  fall  along  the  river  is  about  900  ft.,  so  that 
about  41,000  ]i]i.-yr.  additional  is  possible;  but  only  200 
ft.  available  head  is  now  utilized,  so  that  the  increase 
of  power  from  the  scheme  will  be  about  6,000  bp.-yr. 
The   present   power    users    will    be    charged    a    sum    per 


buttresses.  The  inner  corner  between  the  deck  and  lloor 
will  bo  tilled  with  rock  and  faced  with  mortar.  The  t«o 
cutoft'  walls  will  be  3  ft.  thick  and  10  ft.  high.  At  the 
end  panels  they  are  joined  and  run  as  a  bulkhead  into  the 
banks.  Cutoff  walls  and  floor  are  monolithic.  For  floors, 
buttresses,  aprons,  etc.,  the  concrete  will  be  a  1 :  2Vo :  5 
mix.  and   for  the  deck  slab  and  arches  a   1:2:4  mix. 


NdM'llllHT    •^.l.    IDIT) 


K  N(;  1  X  K  !•;  i;  1  \  i;     \  k  ws 


l();i:! 


'I'lic  ii\ci-  l)('il  ill  ilic  silc  of  tlic  (loin  shows  stitl'  clay, 
\\itli  small  lidiildcrs  aii<l  .i;ra\('l.  Solid  roi-k  was  found 
II  1  I  lo  IS  !(.  Diirinj;'  loiistnulioii  the  river  will  he 
divc'iird  thron_t;ii  a  I'lit  i-hannel  and  the  bed  (>xeavated 
lor  roiiiidations  in  hardpan  (2  I't.  before  natural  bottom). 

The  work  is  being  done  under  tlu'  direetion  of  llu! 
i>ue!)ee  Streams  Commission,  lion.  S.  X.  I'ai-cnt.  Ciiair- 
iiian ;  0.  Lefebvi-e,  Chief  Engineer,  and  .Vrtliur  .Vmos, 
llydraulie  Kngineer. 

The  foiirrete  liniiiu'  ol'  tlie  dduhle-track  ])iaiia  tniiiicl 
on  the  liouisville  &  Nashville  IMi.  has  been  placed  by 
the  pnciiinatic  system.  The  tunnel  is  on  the  new  line 
to  Hinninuham,  Ala.  ( En</inperin</  News,  Feb.  5,  1911). 
H  is  1,.")20  ft.  long,  in  limestone  and  shale,  and  required 
timbering  throughout.  For  about  300  ft.  at  the  north 
i-nd  this  timbering  had  to  be  removed  in  advance  of  the 
.ciMcrete,  but  for  the  remainder  of  the  distance  the  tun- 
nel .section  was  large  enough  for  the  lining.  Traffic  was 
handled  on  one  track. 

Steel  forms  of  the  Blaw  type  were  used,  with  steel  plates 
for  the  side  walls  and  '^lAxoi^-in.  pine  lagging  for  the 
■irrh.  The  sides  were  stiffened  by  vertical  I-beams,  again.^t 
\ibicli  were  two  lines  of  horizontal  timbers  secured  to  the 
rock  by  anchor  bolts.  Struts  from  the  I-beams  carri(>d 
transverse  members,  on  which  were  mounted  jacks  su]j- 
mrting  the  arch  ribs.  There  were  tw^o  sections  of  the 
''irms,  each  :5o  ft.  long,  traveling  on  rails.  The  sides  of 
the  forms  abutted  against  the  footings,  which  were  built 
in  advance  of  the  forms. 

The  mi.xer  plant  was  in  the  approach  cut,  about  75  ft. 
from  the  portal,  working  first  at  the  south  end  and  then 
at  the  north  end.  Spoil  from  the  tunnel  was  crushed 
to  form  the  coarse  aggregate.  Sand  and  cement  were  de- 
livered by  cars  and  hauled  up  incline  tracks  to  the  top  of 
the  material  bins.  The  materials  were  supplied  to  a 
measuring  hopper,  which  delivered  10-ft.  batches  to  the 
mixer  chamber  beneath. 

An  S-in.  steel  pipe  was  laid  along  the  subgrade  from 
the  nnxer  to  the  forms  and  then  turned  verticallv.  ending 
;n  a  V  with  two  8-in.  branches.  These  branches  led  into 
the  crown  of  the  arch  for  about  20  ft.,  each  ending  in  an 
I  I  bow  at  the  side  wall,  with  a  l)-ft.  length  of  8-in.  hose. 


PLACING  CONCRETE  LINING   IN  A  TUNNEL   UNDER 
RAILWAY  TRAFFIC 

The  arch   ribs  are  carried  by  jaclcs  on   the   horizontal  beams 
The  diagonal  line  in  the  rear  is  the  concrete  pipe  to  the  arch 


Men  with  i-opes  ])ulled  the  ho.se  to  and  fro  to  secure  even 
distribution  of  the  concrete.  The  coiici-ete  was  deposited 
on  one  side  till  the  wall  was  2  to  (i  ft.  high:  then  it 
was  diverted  to  the  other  side,  in  order  to  balance  the 
pressure  on  the  forms. 

For  concreting  the  arch,  the  hose,  elbows  and  one  branch 
pipe  wei-e  I'emoved  and  a  short  i)iece  of  ho.sc  attached  to  the 
remaining  pipe.  When  the  concrete  i-eached  the  end  of 
the  hose,  this  was  removed  and  the  coiici-ete  blown  in  di- 
rectly from  the  pipe.  The  forms  were  left  in  i)laci!  for 
sixty  days  at  first,  but  afteiwaid  the  time  was  reduced 
to  four  days. 

Where  the  temporary  timbering  was  removed  the  cavi- 
ties were  liUed  with  a  packing  of  75%  limestone  .sci-een- 
ings  aiul  25%  sand,  blown  in  by  compres.sed  air. 

The  work  was  done  in  -il  sections  of  35  ft.,  containiiii; 
about  250  cu.yd.  each.  The  concreting  of  a  section  aver- 
aged 24  hr.,  with  a  minimum  of  15  hr.  The  distance  for 
conveying  the  concrete  by  compressed  air  averaged  100 
ft.,  with  a  maximum  of  925  ft.  The  foi-ce  consisted  of 
K;  men  for  concreting  and  10  for  constructing  the  foot- 
ings and  shifting  the  forms. 

The  work  was  done  by  the  .Meacham  Contracting  Co.. 
of  Hopkinsville,  Ky.,  using  the  .Mc.Michael  pneumatic 
plant  supplied  by  the  Concrete  Mixing  and  Placing  Co., 
of  Chicago.  It  was  under  the  supervision  of  H.  C.  Wil- 
liams, Chief  Engineer  of  Construction,  Louisville  &  Nash- 
\ille  R.l*.    (ieoru-e  B.  Brvson  was  Kesident  Enidnccr. 


OaMsiEa^  Mtuiiaicipas.Il  (Gsiipag© 

The  City  of  Oakland,  Calif.,  has  a  muiiiciiwil  gai-agc, 
established  in  1913,  which  has  the  care  of  all  motor  cars 
owned  and  operated  by  the  city  except  those  used  by  the 
fire  and  police  departments.  There  were  18  cars  when  the 
garage  was  started  and  there  are  40  cars  now.  ()i)erating 
costs  have  been  made  the  subject  of  considerable  study 
and  are  pi-esented  in  the  1915  annual  report  of  the 
Commissioner  of  Streets. 

The  functions  of  the  garage  have  been  increa.scd  from 
mere  daily  care  and  minor  repaii-s  to  the  full  duties  of 
a  repair  garage,  requiring  a  modern  machine  shop  and 
an  increa.se  in  the  nuinl)er  of  machinists,  hut  resulting 
in  a  lower  cost  per  mile  in  the  upkeep  of  the  machines. 
The  garage  does  ordinary  repairing,  thorough  overhauling 
once  in  each  12  or  18  months,  body  building,  u])bolstering 
and  even  the  making  of  parts  and  relniilding  of  entire 
cars. 

A  complete  check  is  kept  on  the  use  of  the  machines  by 
an  "in-and-out"  register.  Complete  check  is  kept  on  the 
handling  of  the  machines  by  the  "efficiency  marking  sys- 
tem on  auto  drivers";  and" the  segregated  cost  against  each 
machine  gives  a  complete  che(k  on  operation. 

The  table  shows  the  analyzed  cost  data.  These  records 
are  kept  for  the  double  purpose  of  checking  the  efficiency 
of  the  garage,  car  and  driver  and  to  serve  as  a  basis  for 
apportioning  the  cost  among  the  various  depai'tments  of 
the  municipal  government.  Comparison  with  garage- 
operating  costs  elsewhere  shows  these  to  be  unusually  low. 

COST  OF  OPER.\TING  MOTOR  CARS.  O.VKL.A..VD,  CALIF. 

1913-14  1914-1.1 

Maintenance    cost    $17,541.34  $20,101.78 

Numljer  of  cars 35  40 

Average  miles   per   car -6.683  7,066  . 

Average  cost    per    car $501.17  $502.54 

Average   cost   per   mile .075  .071 

Average  miles  per  gallon  gasoline.  ...           13.78 
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JIanv  cugineers  in  the  Northwest  liave  contended 
that  the  climate  is  so  equable  as  not  to  call  for  expansion 
joints  in  reservoirs.  L.  D.  Kelsey,  City  Engineer  of 
Aberdeen,  Wash.,  had  the  courage  to  construct  a  7,250,- 
000-gal.  reinforced-coucrete  reservoir  without  expansion 
joints.  The  reservoir  is  160  ft.  square  on  the  bottom, 
has  slopes  of  1  on  2  and  a  depth  of  about  25  ft.  from  the 
bottom  to  tiio  top  of  tlie  embankment.  The  embankment 
had  to  be  made  by  a  fill  of  sand  and  clay  and  was  settled 
as  the  dirt  was  placed  by  keeping  water  from  a  hose  run- 
ning upon  it.     This  fill  was  alUnvod  to  stand  over  win- 


I'LAC'ING     REINFORCEID-CONCRl'JTK     KESERVliiK     LINING, 
ABERDEEN,   WASH, 

ter.  When  the  slope  and  the  top  were  dressed  off  in  the 
spring  the  fill  was  found  to  be  thoroughly  com])acted,  and 
careful  levels  showed  that  no  settlement  had  occurred. 

The  lining  of  both  the  bottom  and  slopes  was  6  in.  thick, 
with  a  toe  at  the  bottom  and  a  parapet  at  the  top  of  the 
slope.  The  lining  consisted  of  a  5-in.  concrete  base,  using 
one  sack  of  cement  to  5  cu.ft.  of  concrete,  and  a  1-in.  top  of 
1  part  of  cement  and  21/2  parts  of  sand.  The  reinforcing 
(see  view)  placed  at  the  middle  of  this  6-in.  slab  was  No. 
28  triangular  mesh,  lapped  4  in.  The  joints  between 
days'  work  were  made  by  thoroughly  wetting  the  old  sur- 
face and  dusting  with  dry  cement  before  the  new  concrete 
was  placed.  The  concrete  was  kept  wet  one  week  after 
placing. 

No  cracks  have  a])peared  except  slight  hair  cracks  at 
tlie  joints  between  days'  work,  and  no  leakage  of  any 
noticeable  amount  has  occurred. 


The  method  used  in  jjresenting  data  on  the  construc- 
tion plans  of  the  new  south-side  storm  sewer  at  Colum- 
bus, Ohio,  appears  to  have  many  advantages.  Eoughly. 
there  is  a  main  storm  sewer  6,700  ft.  long,  of  concrete 
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FIG.    1.     SYMBOLS    USED    ON    STANDARD    SEWER    PLANS 
OF  COLUMBUS,  OHIO 

construction,  varying  in  diameter  from  108  to  120  in., 
with  a  system  of  connecting  laterals  varying  in  size  from 
12-in.  pi]ie  to  T2-in.  concrete,  comprising  an  area  of  about 
1  sq.mi. 

There  are  12  sheets  of  standard  plans,  14x39  in.  each. 
Blueprints  of  these  are  folded  to  71/^x5  in.,  to  just  tit 
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FIG.   2.    TYPICAL  PORTION  OF  STANDARD  SEWER   PLANS 
OP  THE  CITY  OF  COLUMBUS,  OHIO 

the  pocket,  the  title  coming  in  the  lower  right-hand  cor- 
ner, so  that  by  pressing  back  the  comer  of  the  outsid' 
fold  the  title  of  each  sheet  is  always  exposed.     Sheet  I 
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is  an  iiulex  plan  oT  llir  wlmlc  system,  sluiwiiij;  tlu'  size 
111'  tlie  various  sewers  and  tiie  sheet  number  where  lite 
details  (if  eaeh  seelion  are  to  he  I'ound.  Resides  these, 
Miei  t  1  eoiitains  a  list  and  deseription  of  the  52  items 
111  the  (diitrarl  and  a  list  of  the  itenisdn  whieh  alternate 
hills  will  he  reeeived.  The  syndjols  shown  in  Fig.  1  are 
used  on  this  i)lau. 

Other  slieets,  with  the  exeeption  of  Sheet  Id,  show 
plans,  proldes  and  delails  nt  ilemixeil  sei-tioiis  of  the 
dilVerent  sewers.  Sheet  IK  shows  the  standard  eniss- 
seeiions  iii  all  se\\ei-s.  {•'II;-.  2  is  a  good  example  (if  the 
nieihod  in  \\ldeh  detail  data  are  presented,  which  seems 
to  he  a  ]iai'tieularly  handy  Form  for  the  estinuitor.  Sejia- 
r:de  liids  were  reeei\ed  on  eaeh  of  the  52  items  and  on 
the  alteruato  designs  lor  the  same  item. 

The  City  Engineer  of  Columbus,  under  wliose  supei- 
xi.^inn  tlie  phuis  were  prepared,  is  Henry  Maetzel.  with 
W.  -1.  A\'eaver  engineer  in  eliarge,  and  the  contractor  is  the 
.1.  C.  Carland  Co.,  Toledo,  Ohio, 
■ji 

J®iiafts  foip  Ws'©uii||IhU°IIs'©ini 

By  II.  S.  Li)iM)t 

The  joints  iu  use  on  wrought  pipe  have  until  recent 
years  been  threaded.  Many  different  sliapes  have  been 
u~ed  for  making  the  couplings,  with  some  variation  in 
the  threails  cut.     A  few  varieties  will  be  noted. 

TlIEE.\DED-JoiXT    PH'i:    CoUl'LIX(iS 

The  standard  pipe  coupling.  Fig.  1,  has  a  compara- 
tively shoi't  body  with  threads  out  to  the  extreme  edge 
and  is  not  intended  for  heavy  pressures  or  difficult  condi- 
tions. The  line-pipe  coupling,  Fig.  2,  is  larger  and 
heavier  and,  in  addition  to  its  long  bearing  of  threads, 
has  an  overhanging  extension,  whieh  is  intended  as  a 
convenience  for  calking  in  case  of  leakage,  as  well  as  a 
reinforcing  section.  This  featni'e  is  emphasized  in  the 
air-line  coupling.  Fig.  3,  in  which  the  recess  for  lead  is 
large  enough  to  permit  thorough  calking.  This  loading- 
feature  is  used  because  of  the  fact  that  it  is  impossible 
in  diameters  4  in.  and  larger  to  make  screw  joints  that 
will  hold  liigh  pressure  of  air  and  gas  without  probability 
of  leakage.  " 

The  inserted  joint,  l-^ig.  4,  is  used  in  casing  where  a 
conunon  collar  wouhl  obstruct  the  jiassago  within  a  lai'ger 
easing.  The  flush  joint.  Fig.  5,  is  used  in  the  same  way 
where  external  smoothness  is  more  important  than 
strength.    Xeither  shape  is  used  in  pipe  lines. 

Flanges  are  rarely  used  on  wrought  pipe,  exce])t  in 
steam  piping  and  for  connections  to  valves  and  liftings. 
In  large  diameters  it  is  difficult  to  make  the  thread  in  a 
ilange  tight;  peening  the  end  of  tbe..pi])e  for  the  ]iui-]iose 
iif  sto])ping  leakage  is  a  common  ))ractice.  The  nmdei-n 
\'an  Stone  joint  is  an  improvement  in  flanges.  It  is 
made  by  lielling  out  the  end  of  the  pipe  at  right  angles 
111  the  axis  of  the  pipe.  The  flanges,  w-ithout  thread  but 
machined  to  the  curve  of  the  bell,  are  of  course  put  on 
the  jiipe  before  the  end  is  exiianded.  The  gaskets  are 
in.sertcd  between  the  ends  of  the  ]!ipe  rather  than  between 
the  cast  flanges. 

Society    of   Western 


In  the  early  days  of  the  natiii'al-gas  business,  engineers, 
realizing  the  weakness  of  large  screw  eon|)lings,  turned  to 
lead  for  sealing  joints.  The  Kiniberley  joint.  Fig.  C, 
was  a  heavy  forged  collar  with  ample  lead  sjiace  for  calk- 
ing, but  without  provision  for  locking.  The  (,'oiiverse 
joint,  Fig.  ',,  was  made  by  locking  wrought  pipes  in  a 
cast-iron  hub  by  means  of  projecting  rivets  on  the  pipe 
made  to  engage  in  slots  inside  the  luib.  When  locked 
the  joints  were  leaded.  This  joint  was  in  cuniiiion  use 
foi'  large  pipe  lines  25  years  ago:  most  of  them  now  lia\e 
rulihei-  clamped  against  the  lead  to  stop  leakage,  oi-  the 
lines  lia\t'  been  relaid  with  a  rubber-sealed  joint.  The 
.Mclxee  coupling  was  somewhat  like  the  Converse:  the 
lock  was  mad(!  by  a  series  of  rivets  set  in  sjiiral  lines, 
inserted  in  spiral  grooves,  and  leaded. 

The  Jlatheson  joint.  Fig.  8,  is  of  l)ell-an<l-spigot  de- 
sign, the  bell  being  formed  by  expanding  one  end  of  the 
pipe  sulhcdently  to  inclose  the  spigot  end  and  the  neces- 
sary lead  space.  This  joint  is  in  common  use  for  water 
lines  in  the  West,  where  freight  rates  run  up  the  cost 
of  cast  iron.  When  used  for  gas  lines,  ruiiber  is  usually 
clamped  on  to  insure  tightness  as  U'ell  as  rigidity. 

I'ubber-Packed  Pipe  Couplino.s 

Rubber-packed  couplings  have  opened  a  great  held 
for  inventors.  While  many  differences  in  detail  are  to 
be  noted  in  the  different  couplings,  they  seem  to  divide 
readily  into  two  general  classes — those  intended  to  'be 
packed  by  the  pressure  of  fluid  carried  and  those  packed 
by  force  applied  externally,  working  against  the  pressure 
within. 

I'l'oni  fSin  to  f!)05  all  Dresser  couplings  (one  of  the 
earliest)  were  made  with  cast-iron  sleeves,  or  center  rings, 
as  they  are  commonly  called.  The  first  followers,  or  end 
rings,  were  of  cast  iron,  but  the  change  to  malleable  iron 
was  made  cpiite  early.  Where  cast-iron  center  rings  over- 
lapped the  rubbers  and  the  end  rings  merely  served  to 
crowd  the  rubbers  forward  into  the  recesses  under  the 
center  rings,  this  proved  to  be  too  much  of  a  strain  on  the 
latter. 

The  Dayton  coupling.  Fig.  10,  changed  the  faces  of 
the  center  rings  and  rubbers  so  that  they  met  on  a  slope, 
tending  to  drive  the  rubber  down  against  the  pipe.  The 
Hainmon  coupler,  Fig.  11,  placed  the  rubber  under  the 
projecting  edge  of  the  center  and  the  compression  was 
applied  by  crowding  the  rubbers  forward  into  the  stuffing- 
box,  thus  putting  the  heaviest  strain  of  the  compressed 
rubber  on  the  center  ring.  The  most  radical  change  in 
the  early  Hammon  coupling  was  the  eccentric  feature. 
^^•hich  made  it  fit  equally  well  whether  the  pipes  were 
laid  in  a  straight  line  or  at  an  angle  up  to  10°  or  12°. 
The  eccentric  features  of  this  coupling  required  an  excess 
of  material  and  increased  the  cost,  but  it  still  has  many 
friends  who.  on  account  of  its  conveniinice.  will  use  no 
other. 

In  the  Custer  type  (1905)  the  center  ring  was  made 
of  steel,  and  the  change  of  material  was  soon  made  by 
other  manufacturers.  The  Custer  coupling.  I<'ig.  12, 
shows  a  center  ring  with  outwardly  flaring  bell-shaped 
rubber  recesses  and  an  enlarged  interior,  giving  great 
roiiin  to  swing  at  a  sharp  angle,  if  properly  controlled, 
so  that  an  equal  pressure  can  l)e  maintained  on  the  rub- 
bers. In  order  to  maintain  this  pressure  on  the  ruliber. 
it  is  necessary  to  have  an  end  ring  with  broad  face  to 
close  the  opening,  without  much  clearance.     Rubber  has 
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a  liabit  of  escaping  from  pressure  liy  crawling  through 
an  opening,  and  the  original  Custer  couplings  were  weak 
iilong  this  line. 

From  the  beginning  of  the  steel-eenter-ring  business, 
the  dividing  stops  or  lugs  have  differed.  Xcither  Custer 
nor  Dayton  made  a  square  stop  l)y  which  the  rings  could 
be  squared  up  against  the  ends  of  the  pipe,  and  the  ten- 


An  entirely  new  coupling  is  being  made  by  the  Ham- 
mon  company  and  is  largely  the  invention  of  H.  I).  Hilde- 
brand.  The  new  design,  Fig.  17,  is  made  close  down  to 
tlie  i)ipe  and  the  bolts  have  a  hook  at  the  head  end  and 
a  clip  at  the  nut  end.  The  pull  is  as  direct  against  the 
gasket  as  it  is  possible  to  get  it.  The  strength  of  the 
ring  is  made  in  the  direction  of  this  pull  of  the  bolts  so 
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dency  to  slip  a  lug  past  the  edge  of  the  pipe  often  made 
it  difficult  to  shape  up  the  joint  as  it  should  be. 

Dresser  adopted  a  ridge  running  entirely  around  the 
interior  of  the  center  ring,  making  a  square  stop  that  lined 
up  the  rings  very  satisfactorily.  This  method  is  now- 
used  by  Dayton.  Hammon  has  always  used  square  de- 
tachable lugs  forming  a  perfect  stop  to  line  up  the  pipe; 
they  can  be  remo\'ed  by  hammering  if  it  is  desirable  to 
use  the  ring  as  a  sleeve. 

Imi'Rovkments  IX  Eubbek-Packed  Couplings 

111  the  evolution  of  steel  end  rings  very  different  de- 
signs have  been  used.  It  has  been  found  difficult  to  get 
sufficient  stiffness  in  a  forged  ring  to  resist  the  tendency 
to  lean  forward  unduly  under  the  heavy  pull  of  the  bolts. 
It  is  impossible  to  rib  up  and  strengthen  a  forging,  as 
is  done  in  a  malleable  casting;  consequently,  when  the 
center  ring  incloses  the  gasket,  preventing  any  bursting 
strain  from  coming  on  the  end  ring,  malleable  iron  is  a 
better  material  for  a  stiff  gland  than  steel.  For  this 
reason  Hammon  has  manifested  a  preference  for  malle- 
able end  rings,  Fig.  13,  wide  on  the  face  against  the 
gasket  and  sufficiently  rigid  to  resist  the  bolting  strain. 

Custer  has  cut  steel  rings  out  of  plate,  Fig.  14,  press- 
ing them  into  cup  shape.  Dresser  uses  steel  plate,  but 
presses  it  so  that  the  gaskets  can  be  inclosed  and  a  ring 
obtained  that  stands  up  well  against  the  bolts.  Dayton 
uses  a  special  rolled  shape  resembling  a  T-bar,  Fig.  16, 
which  also  incloses  the  gaskets.  The  standards  of  th:' 
various  manufacturers  as  made  at  the  beginning  of  this 
year  will  pack  an  ordinary  pipe  line  very  satisfactorily. 


that  it  cannot  be  Ix'ut  between  the  bolts.  The  shallow 
dejith  in  radial  lines  will  permit  of  better  adjustment 
to  irregular  pipe  than  can  lie  obtained  where  the  usual 
wide  flange  is  used.  In  addition  there  is  the  saving  of 
more  than  half  the  labor  of  l)olting  up,  since  these  bolts 
hook  on  and  are  tightened  immediately. 

Thk  Advantages  of  Plain-End  Pipe 

The  plain-end  pipe  is  the  easiest  lino  to  join  together 
and  has  the  tightest  joint  known.  The  pipes  themselves 
are  simple,  are  not  likely  to  be  damaged  seriously  in  han- 
dling and  are  easily  cut  into  short  lengths  if  that  becomes 
necessary.  The  unbroken  iilm  of  mill  scale  over  them 
liolps  against  corrosion,  making  a  thin  plain-end  line  as 
durable  as  a  heavy  screwed  line  with  its  deep-cut  threads 
and  long  scars.  With  a  good  coating  of  preservative 
paint,  it  is  possible  to  insure  long  life  with  much  lighter 
than  standard  pipe. 

The  joints,  when  properly  constructed  and  anchored, 
are  capable  of  making  bends  up  to  5°  without  danger  of 
leakage.  This  absolutely  tight  condition  insured  Ijy  a 
good  gasket  is  perhaps  the  strongest  point  in  favor  of 
such  a  line,  but  the  fact  that  it  can  give  and  take  under 
change  of  temperature  or  settlement  without  making  a 
break  puts  it  in  a  class  by  itself. 

As  to  strength,  repeated  tests  of  various  modern  coup- 
lings have  shown  them  to  he  in  all  cases  stronger  than 
the  pipe  itself,  although  made  of  the  same  thickness  of 
material.  In  the  one  point  of  rigidity,  it  must  depend 
upon  some  method  of  anchorage,  such  as  a  covering  of 
earth  in  the  ditch  or,  if  exposed  on  a  bridge,  a  secure 
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I'iistcniiin-  to  tlu'  l)ri(l,t;('  itself.  It  woiiid  he  unwise  to 
iriomiiu'iid  plain-L'iiil  pipe  lor  exposed  lines  earning 
heavy  pressures  without  anehorage,  as  slif;ht  defleetions 
(piiekly  upset  the  balance  of  pressures  nTid  the  line  will 
most  surely  be  forced  apart. 

The  most  vital  point  in  a  plain-end  coupling  is  of 
course  the  gasket.  Under  conditions  of  air,  water  or  dry 
gas  carried  in  a  line,  the  rubber  will  doubtless  last  as 
long  as  the  pipe  itself  and  no  better  packing  can  be 
devised.  In  recent  years  gasoline  has  come  to  be  a  com- 
mon tiling  in  natural-gas  lines.  Common  rubber  cannot 
long  resist  gasoline,  but  fortunately  rubber  compounders 
have  eonie  to  the  rescne  with  new  compounds. 

While  natural  gas  has  been  the  particular  field  of 
plain-end  ]ii|>e,  it  has  been  used  to  some  extent  on  arti- 
ficial gas,  air,  water  and  oil  lines,  and  the  demand  in 
these  fields  seems  likely  to  increase.  It  is  a  most  con- 
venient line  for  parrying  air  for  quarries  and  mines,  the 
saving  in  power  through  the  elimination  of  leakage  mak- 
ing it  especially  valuable.  If  the  improved  gaskets  stand 
as  well  against  drip  oil  as  they  do  against  gasoline,  they 
will  open  a  wide  door  to  the  artificial-gas  business.  Some 
manufacturers  are  making  such  claims  for  their  material, 
and  the  case  is  likely  to  be  proven  soon. 

Within  the  past  year  the  City  of  Pittsburgh  has  laid 
several  plain-end  water  lines  on  bridges,  among  them 
being  two  IG-in.  mains  across  the  new  Bloomfield  Bridge 
and  two  24-in.  across  the  new  Point  Bridge,  the  latter 
bridge  being  the  first  place  where  the  bolts  were  clipped 
over  the  end  rings.  The  success  of  these  lines  leads  to 
the  ho])e  that  the  demand  for  such  water  lines  will  multi- 
ply rapidly. 

Ufflidl©!!'  ID)fllRRicuaIltla®§ 
By  II.  W.  Kkitii* 

The  writer  was  at  one  time  confronted  with  the  prob- 
lem of  ascertaining  the  draw-down  and  refill  curves  of  a 
deep  well  of  small  diameter  operated  by  a  plunger  type 
of  pump.  The  well,  being  slightly  out  of  plumb  at  sev- 
eral points,  had  clearances  between  the  well  and  pump 
casings  at  these  points  too  small  to  allow  the  use  of  the 
"air-line"  method.  To  overcome  this  difficulty,  a  port- 
able a])paratus  which  requires  only  %-in.  clearance  or 
less  was  devised  by  the  writer.  It  comprises  an  electric 
circuit,  wliich  is  completed  when  the  water  level  is 
reached,  with  a  hand  magneto  and  a  bell. 

The  tip,  as  shown  in  the  sketch,  is  a  piece  of  No.  14  insu- 
lated copper  wire,  inclosed  on  one  end  by  a  lead  tube  for 
weight  and  on  the  other  end  by  a  fiber  tube,  the  insulation 
here  being  stripped  back  about  1^  in.  to  form  a  contact 
point.  An  air  vent  is  drilled  out  about  11^  in.  above  the 
contact  point.  The  tip  is  given  a  good  coat  of  shellac,  after 
the  joint  between  the  lead  and  fiber  tubes  has  been  firmly 
taped.  The  end  of  the  tip,  as  shown  in  the  sketch,  is  con- 
nected to  the  leading  wire,  a  small  rubber-covered  flexible 
cal)le,  the  length  of  which  is  governed  by  the  depth  of  the 
water  plane,  and  this  is  graduated  in  5-ft.  intervals. 

A  case,  about  9x9x18  in.  and  divided  into  two  equal 
compartments,  contains  the  apparatus.  In  an  upper  com- 
partment are  placed  a  set  of  alternating-current  bells  and 
a  hand  magneto ;  in  the  lower  part  is  the  reel  for  the 
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lead  wire,  in  making  the  reel  a  steel  axle  is  used,  one 
end  of  the  sounding  cable  being  soldered  to  it  and  a 
constant  connection  obtained  through  the  bearing  of  the 
axle.  This  bearing,  the  magneto  and  the  bells  are  con- 
nected in  series,  as  shown  in  the  sketch.  The  other  side 
of  the  Ik'IIs  is  connected  to  a  metal  plate  which  forms 
the  bottom  of  the  case  and  is  used  to  obtain  a  ground 
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connection.  In  operation,  the  case  is  rested  on  a  good 
ground  connection;  the  tip,  with  lead  wire,  is  dropped 
down  the  well  and  the  magneto  operated.  When  the  tip 
reaches  the  water  level,  the  circuit  is  completed  and  the 
bell  rings. 

The  writer  has  tested  a  number  of  pumping  plants, 
using  this  apparatus,  and  has  found  that  not  only  could 
he  follow  the  water  level  very  accurately,  but  that  in  many 
cases  it  was  the  only  medium  by  \\liicli  the  water  level 
could  be  ascertained. 

Fas'©  Psiinaai.^®  S©  Sfteei  Viadl-aact 
siEadl  Metlhodl  ©f 


Judgment  based  on  inspection  was  the  criterion  used 
to  determine  where  steel  had  been  injured  by  heating  in 
the  lumber-yard  fire  which  on  May  25,  191-4,  wrecked  the 
Nickel  Plate  viaduct  across  the  Cuyahoga  Eiver  in  Cleve- 
land (illustrated  in  Engineering  'News  of  June  4,  1914, 
p.  1269).  The  main  girders  on  a  length  of  450  ft.  of 
the  viaduct  had  acquired  a  permanent  sag  from  he  fire. 
The  spans  were  60  ft.  and  30  ft.  In  the  60-ft.  spans, 
when  the  sag  exceeded  ^  in.  below-  horizontal  (or  about 
1  in.  total,  the  girders  originally  having  %-in.  camber) 
the  girder  was  considered  sufficiently  damaged  to  be  taken 
out.  These  girders  all  had  their  webs  somewhat  buckled, 
but  none  badly  enough  to  be  dangerous.  The  30-ft.  gir- 
ders, on  the  other  hand,  were  condemned  mainly  for 
buckling  of  web. 

The  girders  within  the  length  affected  by  fire  showed 
extensive  buckling  of  plates,  local  distortion  of  flanges, 
a  slight  degree  of  sagging,  and  in  the  case  of  one  30-ft. 
tower  span  complete  lateral  buckling  w-hich  stopped  just 
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sliort  of  collapse.  The  spans  had  crowded  together  when 
expanded  by  tlie  heat  and  forced  the  viaduct  out  of  line. 
:iiid  subsequently  on  cooling  they  did  not  return  to  place, 
hut  drew  apart  at  the  expansion  joint.  Tliat  there  was  a 
considerable  amount  of  endwise  compression  of  tlie  girders 
is  sliown  bv  tlie   fact  that  all   of  them    were  sliortened 


FIG.    1.    PROFILES    OF    60-FT.    GIRDERS.    NICKEL,    PLATE 
VIADUCT,  SHOWING  DEFLECTIONS  CAUSED  BY  FIRE 

sligJitly,  in  so  far  as  check  measurements  coidd  be  made. 
The  .'iO-ft.  girders  were  shortened  more  in  proportion 
to  their  length  than  the  60-ft.  girders,  and  this  resulted 
in  drawing  the  lops  of  the  towers  together.  The  (JO-ft. 
Liirdcis  were  shortened  on  the  average  i,s   in.  to   "'x   in- 


The  track  foniis  a  .1°  curve  do  tlie  viaduct,  and  tlie  struc- 
ture was  puslu'd  8  to  !(  in.  out  of  line  at  the  middle  of 
tlie  curve. 

The  amount  of  damage  from  web  buckling  was  deter- 
mined by  judgment  on  inspection.  Flange  damage  was 
estimated  by  the  sag  or  deflection  of  the  girders,  as 
already  mentioned.  The  diagram  Fig.  1  gives  a  plot  of 
the  measured  deflections  of  the  (JO-ft.  spans,  the  dotted 
lines  iiiilicating  the  original  cambered  position  of  the 
girdei>;.  The  sag  below  horizontal  averages  1/4  to  ^ ._.  in., 
but  in  one  case  amountecl  to  1%  in.,  or  a  total  deflectiDU 
of  over  114  in.  It  was  decided  on  the  showing  of  this 
])lot  to  retain  all  the  (SO-ft.  girders  except  the  one  which 
had  maximum  deflection  and  to  replace  most  of  the  30-ft. 
spans. 

The  drawing  Fig.  4  shows  the  replacement,«.  The 
same  drawing  shows  by  a  detail  sketch  the  replacement 
work  in  ofte  of  the  towers,  this  being  selected  as  I'epre- 
sentative  of  the  work  done  on  five  towers. 

PiEK    AXD    TOWI-.K    IiEPAIR 

In  connection  with  tlie  tower  work  the  renewal  of 
pedestal  caps  was  an  important  operation.  The  sand- 
stone caps  had  generally  been  destroyed  by  'the  heat. 
They  were  replaced  by  precast  concrete  cap  blocks  sli]5]ied 
under  the  tower  legs  after  jacking  up  the  leg,  or,  where 
the  column  was  renewed,  setting  the  cap  after  removing 
the  old  column  and  just  before  setting  the  new. 

Where  the  columns  were  damaged,  but  were  not  re- 
moved, the  effective  column  length  was  reduced  by  ]jut- 
ting  in  struts  at  middle  of  the  story  height,  as  can  be  seen 
in  the  sketch  in  Fig.  4. 

There  was  great  difficulty  in  pulling  the  distortion 
out  of  the  towers.  It  was  attempted  to  square  up  tlie 
towers  atrcr  the  new  cohniins  \wre  in  and  I'iveted  u|>.  but 
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iiol   ahvavs  with   siicci'ss.  ami   s(iiiu>  (lia,uonals   li.ul   tn  Ito  lii-icljic  Co.,  wlio  t-arrii'd  out  tlie  work.     Tlie  construction 

lut  and  shorteiu'tl.     'lUv  iiiaiu  piirposi'  of  tlio  bi(|uaring  I'ori'cs,  Ixith  in  clearing  tlio  wrockugc  anil  opening  traffic 

up  was  to  get  the  viaduct  back  into  line.     It  was  ncccs-  and  in  the  snhse(|ucnt  reconstruction,  worked  solely  with 

sary  to  leave  the  column  lootings  olt'  the  center  marks  a  view  to  the  urgent  railway  reipiii-ements. 
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FIG.  4.    NICKEL  PLATE  VIADUCT  REPLACEMENTS  AFTER  LUMBER-YARD  FIRE 


Typical  Tower  Replace 


both  longitudinally  and 
transversely  in  order  to  get 
the  tops  of  the  towers  to 
approximately  correct  po- 
sition.    In  the  whole  fire- 


•  tricken  ])ai't  of  the  vinduct  very  few  loose  rivets  were 
lound,  which  (littered  from  expectations.  A  curious  phe- 
nomenon, however,  was  that  ma4.iy  of  the  rivets  through 
girders  and  shoe  plates  were  sheared  olf.  This  defect 
could  be  discovered  only  by  close  inspection,  as  super- 
ficially the  rivets  appeared  to  be  sound. 

The  successful  and  efficient  handling  of  the  reconstruc- 
tion work  was  due  to  the  close  cooperation  of  E.  E.  Hart, 
(^hief  Engineei-.  and  George  11.  Tinker,  Bridge  Engineer, 
of  the  rail\va\-   company,   and  the  officials  of  the   King 


PIG.  3.   o.xio  ' '|.-  THi;  r.\i>i:i:i  1  \  M  \     .uii   \iii,s^in 

RESTORING    NICKEL    i^LATE    VI.\DUCT 
Blocking:  on  tower  leg.  ready  for  jackingr-timbers.     New  pre- 
cast concrete  block  pedestal  cap  is  at  left  of  base 


There  was  an  unusual  amount  of  steel  cutting  required 
for  clearing  the  wreckage  of  the  city  viaduct  that  had 
fallen  over  the  tracks;  5,000  cu.ft.  of  acetylene  and  15,000 
cu.ft.  of  o.xygen  were  used.  The  price  paid  the  contrac- 
tor for  this  clearing  was  $9.50  per  ton  loaded  on  cars, 
railroad  weight. 

Just  after  the  fire  an  unusual  factor  was  tlu!  caustic 
nature  of  the  water  in  pools  on  the  ground.  Enough  lye 
had  been  dissolved  from  the  ashes  to  make  the  water  un- 
comfortable and  damaging  in  contact  with  skin.  The 
wreckers  and  erectors  soon  learned  to  avoid  these  pools. 


HaiitlliuK  Bulk  Cement  On  A  Road  Contraet — CJn  a  con- 
crete-road job  about  10  mi.  long  in  Lake  County.  Ohio,  the 
contractor,  the  Williams  &  Little  Co.,  of  Cleveland,  Ohio,  is 
using  cement  in  bulk,  and  A.  E.  Williams  of  the  firm  has 
devised  some  special  methods  of  handling  the  cement  from 
car  to  mixe;-.  When  a  car  of  bulk  cement  is  opened  on  the 
siding,  it  is  partly  emptied  by  hand,  using  lime  scoops  to 
pour  the  cement  down  chutes  to  cement-tight  wagon  boxes, 
which  are  so  placed  that  the  top  is  at  the  car-floor  level. 
When  a  narrow  lane  has  thus  been  opened  in  the  car  from 
door  to  door,  an  unloading  buggy  is  introduced  and  is  filled 
by  forcing  its  lip  into  the  cement  face  as  far  as  possible  and 
topping  off  by  using  a  specially  designed  hoe.  This  buggy 
then  completes  the  filling  of  the  wagon  boxes.  The  wagons 
are  then  driven  to  poi-table  cement-storage  boxes,  which  ai'e 
located  at  intervals  along  the  road  ahead  of  the  mixer  and 
are  moved  ahead  from  time  to  time  as  the  concreting  work 
passes  them.  The  cement  is  unloaded  into  these  boxes  by 
use  of  lime  scoops  and  chutes  in  a  manner  similar  to  the 
car-unloading  process.  The  boxes  are  so  designed  that,  un- 
loading can  be  done  with  equal  rapidity  whether  full  or  nearly 
empty.  From  the  portable  boxes  the  cement  is  handled  by 
.scoops  into  barrows  graded  to  batch  proportions  and  the  bar- 
rows are  wheeled   to  the  mixer. 

Diaf^raniN  for  Deterniiniiigr  I'avenient  Crowns — For  using 
the  same  formula  to  determine  the  crown  of  pavements 
{where  the  curbs  are  at  different  elevations)  given  b.v  Charles 
W.  Barber  in  "Engineering  News,"  of  Sept.  9,  1915.  page  509, 
William  A.  Lyon,  of  the  City  Engineer's  Ofiice  at  Syracuse,  N. 
Y.,  uses  a  chart,  which  eliminates  computations.  The  prac- 
tice there  is  to  make  the  pavement  cross-section  parabolic, 
with  the  rate  of  transverse  grade  d  independent  of  the  longi- 
tudinal grade.  The  crown  is  made  equal  to  Voo  of  the  street 
width  on  a  street  with  opposite  curbs  level,  and  where  the 
street  is  laterally  inclined  the  crown  is  taken  as  Vm  of  the 
width  of  a  theoretical  street,  the  half  width  of  which  is  the 
horizontal  distance   from  the  lower  gutter  to  the  crown  point. 


•■^         Expressed    algebraically,    C    := 


W 


!  X 


Tw( 


been   used   for  computing  the  crown  shift   X. 
15  Wh 

,  has  recently  been  discarded  In  fa\ 

2  W  — 30h 

The    latter    formula   gives   a   slightly    greater 

dinary  conditions  than   the   first. 


formulas   have 
The    first,   X    :r 

ar  of  X   =    15  h. 

shift    under   or- 
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■;how-windows  in  this  sidkwalk  .sheii  ki:i:i'  i;rsi.\i;ss  alivk 


Sidewalk  Shed  wHli  Slion'  AVindoivs — The  builder's  side- 
walk shed  illustrated  herewith  is  probably  the  most  elabo- 
rate one  .  ever  constructed.  It  was/biiilt  recently  in  front 
of  the  N.ew.  England  Building,  Cleveland,  Ohio,  the  first  story 
of  which  is  occupied  by  a  large  book^store.  /The  building  is 
being  changed  into  an  arcade,  the  book  store  to  occupy  one 
side,,  and-.it,  was  important  that  during  the  rebuilding  the 
book  business  should  be  disturbed  as  little  as.  possible.  The 
shed  is  developed  •in.  arcade  outline,  .with,  sohie  pretence  to 
{esthetic  effect.  It  stands  on  the:  outer  half  ^  of;  the  sidewalk. 
The,  inner,  wall' of  the  shed  is  formed- into  show  windows  or 
di.splay  cases  facing  the  passageway,  taking  the  pl.ace  of  the 
store-front  show  .w'in'dows,  which  '  are  .-.put  out  of  service  in 
tile  recfonstruction.  .  As  the  passage  is  rather  dark,  the  illu- 
minated^ show  -windows  afford  effective  display.  The  space 
between  the  inner  wall  of  the  shed  and  the  building  front 
is  -use'd  for  tlie  contractor's  purposes,  except  that  two  inclosed 
walks  .'go  througli  it,  leading  from  the  sidewalk  shed  into 
the  store.' 

Roof    Planking    Jointed     «ith     Gnsnline-Drlven     Saw — The 

rig  described  herewith  is  being  used  for  sawing  the  boards  or 
sheathing  on  a  large  ciiculai-  roof  over  an  oil-storage  reser- 
voir. ,Oji  account  of  the  rafters  all  converging  toward  the 
center  of  the  roof,  it  was  necessary  to  nail  the  roofing  in  place 
with  the  ends  of  the  boards  overlapping  and  then  saw  through 
Ijoth  boards  to  make  the  joint  come  on  top  of  the  rafters. 
Power,  is  furnished  by  a  4-hp.  gas  engine  belt-connected  to 
a  10-in.  circular  saw  and  mounted  on  a  two-wheel  truck  hav- 
ing., Ford  automobile  wheels  fitted  with  ball  bearings  and 
rul>ber,  tires  to  help  take  care  of  the  vibration  of  the  en- 
gine and  to  make  the  rig  easy  to  move  about  over  the  roof. 
The  engine,  a  4-hp.  throttle-governed^  high-speed  gas  engine 
built:  by  .the  .  Cushman  Motor,  Works,  of  Lincoln,  Neb.,  has 
given  satisfaction  because.of  its  light  weight  and  the  ease 
with  which  It  is  operated.  A  similar  rig  operated  by  electric 
power  was  described  in  the  "Proceedings"  of  the  American 
Society  of  Civil  Engineers  for  August,  1915.  page  1340.  The 
gas-engine  rig  is  superior  to  that  one,  because  electric  power 
is  not  always  available  and  there  are  no  electric  wires  to  drag 
around.  The  machine  is  operated  by  two  men  and  weigh.s 
complete  but  240  lb.  This  includes  the  water-cooling  tank. 
Its  cost  fitted  to  operate  was  $192. — E.D.Cole,  Supt.  of  Constr. 


-\n  I'ptodate  C'ity-Kuft'inceriiis:  Ofliee  is  included  in  the 
interior  arrangement  of  the  new  $125,000  city  hall  just  com- 
pleted in  Muscatine.  Iowa.  Before  the  final  plans  of  tlie 
building  were  approved  City  Engineer  C.  H.  Young  inspected 
the  layout  of  engineering  departments  of  a  numljer  of  cities 
with  a  population  of  from  15,000  to  100.000.  From  the  data 
thus  gained  the  layout  shown  in  the  accompanying  plan 
was  made  and  accepted.  '  The  department  is  on  the  main 
floor  of  the  city  hall.  Mr.  Young  was  seen  in  his  new  offlce 
on  Nov.  3,  in  the  midst  of  moving,  and  expresst-d  satisfaction 
over    the    new   quarters. 
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A  uiastorpiore  in  toi/liiiiral  reportiufi  of  facts  is  (iov- 
enior  Goethals"  at'count  of  the  Panama  Canal  slide  situ- 
ation. His  statement  carries  clear  conviction  that  the  long 
chain  of  earth  movements  which  mark  the  history  of  the 
canal  has  heen  handled  in  a  capable,  deliberately  Judging 
manner.  Moreover,  it  inspires  a  fair  degree  of  confidence 
in  an  early  ending  of  serious  slide  trouble  for  the  canal. 
The  present  two  immense  slips  at  Culebra,  in  the  light 
of  (lovernor  Goethals'  review,  represent  part  of  the  fmal 
adjustment  of  the  ground  to  its  new  slope  and  water  con- 
ditions. Just  as  the  thorough  job  of  excavation  done  to 
clean  up  the  Cucaracha  slide  of  two  years  ago  produced 
a  result  that  upon  a  year's  test  of  the  permanent  water 
conditions  appears  to  be  stable,  so  the  removal  of  the 
present  Culebra  slides  promises  to  bring  quiet  in  this 
region  also. 

But  in  the  matter  of  such  earth  movements  as  these, 
any  definite  prediction  is  little  else  than  barefaced  guess- 
work. Clays  of  landslip  proclivities  not  only  defy  cal- 
culation, but  are  free  from  all  regularity  or  habit  of  be- 
havior by  which  guessing  could  he  guided.  Their  perform- 
ance inclines  toward  the  unexpected.  Brief  reference 
to  the  nature  of  landslips  will  show  convincingly  that  they 
form  poor  subjects  for  prediction  and  prophecy. 

The  classification  of  Panama  slips  given  by  Governor 
Goethals  in  the  present  report  furnishes  a  good  basis 
for  such  reference.  His  classification  does  not  fall  very 
far  short  of  covering  landslips  in  general.  It  is  by  no 
means  the  least  valuable  feature  of  the  report. 

First  and  simplest  are  slips  of  the  kind  discussed  in 
the  ordinary  retaining-wall  theory.  These,  however  com- 
plex they  may  become,  both  as  to  physical  facts  and  as  to 
theory,  are  always  of  small  size. 

Second  are  the  slides  of  the  ship-launching  type,  where 
a  natural  slip-plane  exists,  on  which  the  superincumbent 
mass  begins  to  slide,  under  critical  conditions  of  lu- 
brication. Such  slides  are  not  exactly  rare.  They  are  slow- 
moving,  and  may  l)e  very  large  and  exert  enormous  down- 
hill pressure  on  an  obstacle.  Governor  Goethals  says 
that  the  great  Cucaracha  slide  was  of  this  type. 

Third  are  slips  of  the  plastic-flow  kind,  a  rare  and 
highly  unmanageable  type.  They  are  represented  in  the 
remarkable  series  of  slips  in  valleys  of  the  St.  Law- 
rence River  tributaries  in  Quebec — most  notable  of  them 
the  last,  the  slip  which  overwhelmed  the  village  of  Notre 
Dame  de  Salette  in  the  Lievre  valley  in  1908.  They  are 
also  represented  in  the  recent  subsidence  of  a  large  ce- 
ment plant  at  Hudson,  N.  Y.,  as  well  as  in  the  tipping 
of  the  Transcona  grain  elevator  two  years  ago.  According 
to  the  description  of  the  Culebra  slides,  these  too  are  of 
the  plastic-flow  type. 

In  these  latter  slips  a  clay-like  subsoil  becomes  sudden- 
ly plastic — not  to  say  semiliquid — under  certain  condi- 
tions of  moisture  and  pressure.  The  Quebec  slides,  as 
reviewed  in  Engineering  Neivs  of  May  27,  1909,  show  the 
characteristic  phenomena  most  clearly.     In  a  typical  in- 


stance, a  flat  river  terrace,  up  to  (SO  ft.  high  ai)ove  water, 
developed  surface  cracks,  and  soon  afterward  a  large  sec- 
tion of  the  bank  subsided  suddenly,  the  material  below 
l)ursting  out  from  the  bank  while  the  upper  strata  in  part 
dropped  nearly  vertically.  The  Quebec  slides  include  one 
or  two  bottle-shaped  slides,  where  the  failure  area  was 
very  narrow  at  the  river  bank,  while  back  of  the  bank  it 
spread  laterally  like  a  dock  basin,  and  the  material 
squeezed  out  by  tlie  subsidence  flowed  out  through  the 
narrow  bottleneck  break  of  the  bank. 

Practically  nothing  is  known  as  to  the  particular  soil 
qualities  responsible  for  the  plastic-flow  slips.  We  do  not 
even  know  that  notorious  landslip  soils  differ  in  any 
way  from  normal  clays  or  silt  soils.  We  do  not  know 
whether  .sand  mixtures  play  a  part.  The  necessary  care- 
ful laboratory  attack  on  the  problem  is  still  to  come. 

But  that  high  moisture  content  plays  a  determining 
part  is  well  recognized.  All  but  one  of  the  Quebec  land- 
slips occurred  in  the  months  of  March  to  May.  and  the  one 
exception   came   in   October  after   several    daj's   of   rain. 

Similarly,  we  know  well  that  pressure  is  a  vital  factor. 
In  the  Transcona  elevator  case,  for  instance,  how  clear 
is  the  picture  of  sudden  breakdown  of  the  subsoil,  crushed 
under  its  normal  load !  The  same  soil  carried  the  same 
load  for  a  long  time,  with  no  yielding;  but  when  some 
slight  change  in  its  nature — no  doubt  due  to  an  increase 
of  water  content — oi'curred,  quite  suddenly  the  bed  of  clay 
failed,  flowed  away  laterally  against  the  counter  pres- 
sure of  the  surrounding  soil  and  destroyed  the  support  of 
the  building.  Only  because  we  call  this  a  foundation 
failure  is  it  any  different  from  the  landslips. 

The  compressive  loads  which  caused  the  flows  seem  to 
have  been  such  as  occur  under  very  moderate  depths  of 
overburden — sometimes  as  low  as  30  ft.,  which  would 
hardly  exceed  li/^  tons  per  sq.ft.  or  such  as  may  be 
caused  by  a  not  unusual  surface  load,  as  the  weight  of  the 
Transcona  elevator,  or  of  the  stone  storage  pile  of  the 
Knickerbocker  cement  plant. 

Considering  the  time  just  prior  to  any  one  of  these 
slides,  it  is  obvious  that  not  only  was  there  no  warn- 
ing, but  every  assurance  could  be  drawai  from  long-con- 
tinued permanence  of  conditions  that  the  soil  was  stable. 
In  the  Quebec  valleys,  for  instance,  farms  and  villages 
existed  many  years  on  and  near  the  ground  which  ulti- 
mately subsided  and  flowed  out.  Any  prediction,  cer- 
tainly, would  be  for  continued  stability  and  quiet.  The 
slip  of  course  disproved  it,  and  just  as  surely  would  make 
any  future  prediction  in  the  same  region  valueless.  As 
said  earlier,  predictions  are  guesswork. 

At  Culebra,  while  the  plastic-flow  character  is  evident 
from  the  description — and  Governor  Goethals  himself 
makes  a  clear  distinction  between  the  Culebra  or  "break" 
type  and  the  other  slips  at  Panama — the  situation  is 
somewhat  different,  and  by  no  means  equally  hopeless, 
from  the  predicting  viewpoint.  The  flows  that  occurred 
there  were  relatively  slow  movements.  The  soils  that 
crushed  out  under  the  superincumbent  weight  did  not  fail 
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as  suddenly  or  completely ;  they  have  no  .such  narrow 
critical  range  as  exhibited  in  other  slides  of  this  type. 
Adjustment  should  therefore  be  easier,  and  the  perma- 
nence of  the  result  should  i)e  more  dependable. 

The  toe  abutment  of  the  slope  is  no  more  being  cut 
away  by  canal-prism  e.xcavation.  Water  being  already 
in  the  canal,  there  will  be  no  further  rise  of  ground- 
water. ^Moreover,  the  movement  of  the  sliding  ground 
relieved  the  soil  stresses  in  large  part,  and  with  con- 
tinuance of  ilow  during  excavation  of  the  slide  toe  a 
full  opportunity  is  given  for  complete  relief.  Adjustment 
to  the  present  saturation  level  may  therefore  be  expected 
to  be  complete.  Subsequent  reduction  of  load  by  surface 
excavation,  as  a  protective  measure,  is  likely  then  to  have 
greater  effect  tlian  did  the  prior  steam-shovel  terracing 
in  the  same  region,  which  consumed  millions  of  dollars. 

Eemoval  of  the  slide,  says  Governor  Goethals'  report, 
is  going  on  at  the  rate  of  1,000,000  yd.  per  month. 
The  total  earth  to  be  excavated — only  a  small  part  of 
which  is  in  the  canal — is  10,000,000  yd.  If  the  worst 
comes  to  the  worst,  if  all  the  material  slips  into  the  prism, 
the  canal  will  be  closed  a  long  time.  The  indications 
are  in  any  event  that  the  closure  will  continue  a  number 
of  months. 

The  citizen  as  stockholder  in  the  canal  enterprise 
should  accept  this  fact  without  complaint.  Indeed,  since 
the  adjustment  slip  occurred  so  .soon  after  the  opening  of 
the  canal,  he  may  feel  fortunate  in  having  the  slip  occur 
at  this  time,  and  under  circumstances  where  the  best 
method  of  removal  can  be  applied  systematically  and 
thoroughly. 

'^. 

©IT  IL^cms.!  I£Ea^lini®eirlin\^  SocSettaes 

"Do  local  chapters  of  national  engineering  societies 
tend  to  disintegrate  the  older  type  of  local  societies  with- 
out commensurate  benefit  to  the  members  of  the  local 
chapters?"  This  question  was  put  in  a  brief  editorial 
note  in  Engineering  Neivs  of  Oct.  14,  1915.  Primarily 
to  help  solve  this  problem  of  possible  conflict,  the  Cleve- 
land Engineering  Society  devoted  its  November  meeting 
to  an  open  discussion  of  the  relations  between  the  differ- 
ent local  associations  of  engineers  and  an  inquiry  as  to 
whether  cooperation,  affiliation  or  amalgamation  is  what 
the  situation  calls  for.  It  was  the  first  step  toward  the 
formation  of  an  intersociety  committee  or  council,  which 
will  attempt  to  solve  the  problem. 

It  seemed  to  be  the  unanimous  opinion  of  this  meeting 
that  collective  effort — cooperation — was  desirable,  at  least 
so  far  as  concerned  local  affairs.  The  main  question, 
then,  is,  How  is  cooperation  to  be  brought  about?  The 
matter  of  whether  local  chapters  of  the  national  engineer- 
ing societies  are  necessary  when  there  is  a  strong  local 
engineering  society  already  in  the  field  was  apparently 
not  considered.  There  is  a  rapidly  growing  tendency  to 
establish  local  chapters  of  the  national  societies,  and  no 
one  disputed  their  real  need.  There  is  evidently  a  useful 
field  for  all. 

Should  these  local  chapters  merely  cooperate  through 
representation  in  a  general  council,  should  they  also  affil- 
iate to  the  extent  of  using  the  same  quarters,  library,  etc., 
or  should  they  amalgamate  and  be  merely  sections  or 
divisions  of  the  local  engineering  society?  If  all  the 
members  of  the  local  chapters  could  be  induced  to  join 


the  local  engineering  society,  amalgamation  woidd  un- 
doubtedly be  the  best  solution.  The  recent  experience  of 
the  Engineers  Club  of  Philadelphia  in  increasing  its 
membership  fourfold  shows  what  may  be  done  in  this 
direction  by  active  campaigning. 

The  only  arguments  put  forward  at  the  Cleveland 
meeting  for  maintaining  the  local  identity  of  the  national 
engineering  societies  were  that  the  papers  and  discus- 
sions would  be  of  restricted  interest  and  that  certain  dis- 
cussions would  be  devoted  to  the  affairs  of  the  parent 
societies,  and  should  of  course  be  limited  to  members  of 
those  societies.  To  these  the  local  society,  with  sub- 
divisions or  sections,  presents  no  obstacles. 

The  real  obstacles  to  the  formation  of  a  single  united 
local  engineering  society  are  natural  indifference,  narrow- 
ness, clannishness,  and  perhaps  the  parsimony  of  individ- 
uals. It  is  generally  a  question  of  whether  the  local  mem- 
ber of  the -national  engineering  society  feels  that  he  will 
derive  enough  additional  benefit  to  pay  him  for  joining 
the  local  engineering  society.  To  belong  to  a  local  chap-  . 
ter  of  the  parent  society  usually  costs  little  or  nothing 
additional.  It  is  plain  that  a  local  society  which  will 
include  all  the  local  members  of  the  national  engineering 
societies  is  a  sheer  impossibility. 

Should  the  established  local  engineering  society,  with 
its  clubrooms  and  library,  invite  the  affiliation  of  the  local 
chapters  to  the  extent  of  sharing  its  quarters  and  facili- 
ties with  the  members  of  the  local  chapters?  If  this  were 
done,  these  chapter  members  would  enjoy  practically  all 
those  privileges  at  cut  rates.  Obviously  that  is  unjust  to 
the  regular  members  of  the  local  society  and  would  re- 
move all  but  philanthropic  motives  for  active  memlier- 
ship.  Frankly,  would  the  local  society  gain  enough  in 
influence  and  prestige  to  pay  for  carrying  all  these  dead- 
heads? 

If  it  is  considered  necessary  to  preserve  the  individual- 
ity of  the  national  society  chapters,  but  one  logical  course 
is  left.  That  is  for  local  chapters  and  the  local  society 
to  cooperate  on  an  equitable  basis,  just  as  do  the  national 
engineering  societies  (with  the  well-known  exception  of 
the  American  Society  of  Civil  Engineers)  in  New  York 
City.  They  could  erect  and  share  a  building  or  meeting 
rooms,  could  have  a  common  library,  a  general  council, 
and  if  desirable  have  general  meetings  for  discussion  and 
action  on  local  affairs — at  the  same  time  preserving  their 
organizations  as  individual  societies  and  paying  the  costs 
in  proportion  to  the  use  they  make  of  the  common  plant 
and  equipment. 

At  first  glance  this  looks  like  the  extinction  of  the  local 
engineering  society,  but  it  would  not  necessarily  follow. 
If  the  local  society  can  maintain  a  live  organization,  if  it 
can  offer  its  members  something  that  the  local  chapters 
do  not,  if.  its  subjects  of  discussion  are  of  broad  and  gen- 
eral interest — in  short,  if  it  is  a  real  factor  in  both  engi- 
neering and  community  affairs — the  local  engineering 
society  will  not  only  survive  but  fiourish.  It  will  never 
include  all  the  members  of  the  local  chapters,  biit  it  will 
include  the  livest  and  most  influential  members  in  those 
chapters  and  a  host  of  other  engineers  who  do  not  belong 
to  any  of  the  national  societies. 

Mere  members  are  not  all  that  is  desirable.  A  small 
but  active,  interested  and  energetic  membership  gener- 
ally accomplishes  more  than  a  large  membership  lumbered 
up  with  the  deadwood  of  the  many  who  are  indifferent 
and  inactive.     Circumstances  induce  and  perhaps  neces- 
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sitnte  this  eomlition  of  alTairs  to  ii  greater  or  less  extent 
ill  the  national  engineering  societies,  but  it  is  a  condition 
which  can  and  should  be  guarded  against  in  the  local 
engineering  society. 

It  must  be  admitted  that  the  really  live  local  society  is 
at  present  the  exception  rather  than  the  rule,  yet  it  is 
not  improbable  that- the  competition  or  conflict  between 
the  local  society  and  the  local  chapters  of  the  national 
societies  may  actually  end  in  developing  the  local  society, 
compelling  it  to  broaden  its  activities  or  to  succumb. 

If  the  local  society  lives  up  to  its  opportunity,  it  will 
become  the  leader  in  the  broad  field  of  public  usefulness 
and  be  a  power  in  forming  the  public  policy  of  its  com- 
munity in  engineering  and  technical  affairs.  In  this  field 
the  local  chapters  of  the  national  engineering  societies, 
liotli  individually  and  collectively,  are  handicapped  rather 
than  aided  by  the  ties  which  hold  them  to  the  national 
bodies.  In  this  way  the  local  society  will  attract  to  its 
membership,  without  concessions,  the  most  desirable  home 
members  of  the  national  societies,  and  it  will  become  of 
indispensable  assistance  to  all  broad-minded,  public- 
spirited  engineers,  whom  we  all  hope  to  see  the  men  of 
affairs  of  the  future. 


A  tendency  toward  iconoclasm  is  a  good  sign.  It 
means  healthily  active  thought,  especially  when  it  con- 
cerns the  structural  field,  where  strict  rule  of  calculation 
usually  governs.  In  this  light  it  is  a  welcome  fact  that 
a  bit  of  radical  dissent  is  voiced  in  the  article  on  another 
page  which  seeks  to  overthrow  settled  beliefs  on  eccentric 
loading  of  structural  members.  Though  at  the  start  the 
author  tries  to  appeal  to  preconceived  notions  by  his 
ingenious  title,  "Is  a  Part  Stronger  Than  the  Whole?" 
yet  he  proceeds  to  make  a  strong  and  honest  statement. 
He  does  not  argue,  but  his  illustrative  examples  have  the 
force  of  argument. 

However,  it  is  important  to  recognize  that  the  practical 
effect  of  the  aiithor's  statements  is  little  less  than  a  com- 
plete ignoring  of  load  eccentricity.  This  is  a  questionable 
proceeding,  to  put  it  mildly.  True,  there  are  cases — not 
a  few,  in  fact — where  the  theoretical  eccentricity  is 
largely  unreal.  The  diagonal  brace  whose  connection 
plate  is  made  eccentric  by  a  single  rivet  will  probably 
adjust  itself  to  the  loading  with  much  lower  overstress 
than  the  calculation  indicates.  A  post  set  on  an  eccentric 
base  block  may  crush  down  in  such  a  way  as  to  produce  a 
fairly  uniform  base  reaction.  But  under  other  conditions 
such  a  post  may  have  a  highly  nonuniform  reaction,  and 
the  post  thereby  be  subjected  to  bending,  which  undoubt- 
edly reduces  the  load-carrying  capacity. 

At  bottom,  the  author's  query  is  simply  this:  Does  the 
stress  in  the  extreme  fiber  measure  the  tax  on  the  piece? 

When  the  stress  is  tensile,  is  there  any  danger  in  initial 
cracks  at  the  tensile  extreme  fiber?  The  author  implies 
that  there  is  not.  Take  a  beam  which  has  a  narrow  rib 
below  its  bottom  flange,  so  proportioned  that  the  beam 
would  have  a  lesser  extreme  fiber  stress  if  the  rib  were 
cut  away ;  the  claim  is  that  when  the  projecting  rib  tears, 
the  tear  will  stop  at  the  main  flange.  The  trouble  with 
this  statement  is  that  it  ignores  the  dangerous  character 
of  tension  cracks  and  their  great  liability  to  extend 
progressively  even  at  low  stress.  Broadly,  a  crack  in  a 
stressed  piece  of  material  is  a  sure  forerunner  of  ultimate 
breakdown. 


Tiie  author's  argiunent  is  also  misleading  whenever 
adverse  detlections  are  produced  by  nonuniformity  of 
stress.  In  the  case  of  a  column,  for  instance,  any  one- 
sidedncss  of  liearing  means  a  deflection,  and  this  increases 
the  edge  stress  at  the  weak  section  of  the  column  still 
further.  The  excess  stress  is  not  imaginary  and  is  not 
harmless. 

The  essential  warning,  however,  relates  to  the  follow- 
ing: In  steelwork  we  do  not  always  deal  with  tough, 
ductile  material.  Local  excess  of  stress,  bending,  eccen- 
tric loading,  and  initial  cracks  have  a  very  different 
meaning  for  iirittle  or  unsound  steel  than  for  norma! 
steel.  There  are  some  structures  standing  today  that  have 
excessively  high  edge  stresses  at  certain  points.  Us- 
ually the  material  is  ductile  and  yields  slightly,  thereby 
relieving  the  local  excess.  But  not  all  structural  steel  is 
ductile;  some  is  brittle,  and  breaks  rather  than  yield. 
The  collapse  of  the  Or]iheum  Theater  should  be  remem- 
bered, where  brittle  plates  failed  at  a  point  where  high 
local  bending  existed. 

Common-sense  is  called  for  in  dealing  with  problems 
in  eccentric  stress.  For  instance,  the  question  whether 
a  column  foundation  resting  on  rock  but  carrying  the 
column  off  center  can  distort  enough  to  put  any  bending 
into  the  column  is  readily  decided  by  the  engineer's  com- 
mon-sense judgment.  The  entire  subject  calls  less  foi 
definite  rule  than  for  the  use  of  caution  and  common- 
sense  together. 


A  favorite  subject  for  discussion  at  water-works  con- 
ventions for  several  decades  has  been  who  should  own  the 
service  pipes.  The  question  has  come  up  again  whore 
so  many  questions  both  old  and  new  are  arising  daily — 
before  a  state  public-service  commission.  As  no  universal 
practice  has  yet  been  reached,  and  as  light  seems  to  be 
desired,  an  opportunity  is  afforded  to  point  out  anew 
what  most  water-works  superintendents  believe — namely, 
that  service  pipes,  like  the  meters  at  their  house  ends, 
should  be  considered  as  a  part  of  the  water-works  plant 
and  supplied,  laid,  paid  for  and  maintained  by  the  city 
or  company  that  owns  the  works. 

Coming  now  to  the  case  in  point.  The  Montana 
Public  Service  Commission,  as  noted  elsewhere  in  this 
issue,  preliminary  to  issuing  service  regulations,  asked 
the  water  utilities  of  the  state  why  they  should  not  own 
and  care  for  the  services. 

The  answer  seems  to  have  been  that  in  Butte,  for  in- 
stance, the  company  would  have  to  take  over  the  9,500 
service  lines  now  owned  by  the  property  holders  at  an 
added  annual  expense  of  $28,500  ($19,000  annual  offset 
to  depreciation  and  $9,500  for  maintenance),  and  that  it 
did  not  dare  ask  the  consumers  each  to  pay  the  $3  extra, 
to  say  nothing  of  $3  interest  on  eventual  investment. 

Nevertheless,  the  water  consumers  are  actually  giving 
up  that  $G.  They  are  not  paying  it  out  year  by  year  in 
cold  cash,  but  each  consumer  is  losing  the  interest  on.  his 
$50  investment;  he  sees — or  might  see  if  he  were  wise 
enough — his  $50  gradually  wasting  away,  and  he  feels — or 
will  soon  feel — the  need  of  expending  another  $50  for  a 
new  service  line.  In  addition,  he  is  paying  out  in  real 
coin  an  average,  say,  of  a  dollar  a  year  for  repairs. 

Those  figures  of  investment  and' cost  are  predicated  on 
individual  action.    As  one  of  the  Montana  commissioners 
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in  a  dissenting  opinion  ably  pointed  out,  the  company, 
by  centralized  management  and  e.xpert  labor,  could  cut 
the  first  and  annual  costs  of  service  lines  by  a  third  of 
what  the  individuals  now  pay.  The  company  admits  this 
is  the  ease  with  meters  and  desires  to  keep  the  purchase 
and  maintenance  of  such  devices  entirely  in  its  own 
hands — as  is  quite  proper.  If  the  company  owned  the 
services,  the  rates  might  be  raised  to  bring  in  $4  a  year 
more  revenue  from  cacli  service  line,  and  still  the  con- 
sumers would  save  $2  a  year  each. 

Why  should  the  water  company  fear  to  tell  the  users 
that  fact  and  assume  responsibility  for  the  entire  plant? 

The  language  of  the  decision  leaves  possible  the  future 
readjustment  of  such  matters  in  Montana.  No  valuations 
of  these  water-works  have  been  made,  apparently,  and  no 
scrutiny  of  rates  as  to  their  reasonableness.  Probably  if 
the  commission  should  find  the  charges  in  any  case 
unduly  high  by  an  amount  about  equal  to  the  annual 
cost  of  the  service  lines  under  efficient  company  adminis- 
tration, taking  the  lines  over  from  the  individuals  would 
be  required  in  place  of  lowering  the  rate. 

The  experienced  water-works  man  does  not  need  to  be 
told  that  utility  ownership  and  maintenance  of  services 
are  not  only  mutually  advantageous  to  the  utility  and 
the  consumer  as  a  matter  of  finance,  but  are  also  neces- 
sary as  a  preventive  of  troublesome  leaks  or  waste. 


The  use  of  portland  cement  for  the  joints  of  cast-iron 
water  mains  in  southern  California  cities  was  described 
years  ago  in  the  columns  of  Engineering  Neivs,  but  has 
probably   been    forgotten    by   most   of   its    readers.      As 


stated  in  an  article  elsewhere  in  this  issue,  this  innovation 
was  not  an  isolated  experiment  to  be  tried  and  forgotten, 
as  so  many  experiments  are,  but  has  become  standard 
practice  in  a  number  of  these  cities  and  is  defended  not 
merely  as  a  cheap  substitute  for  the  lead  joint  but  as  a 
better  and  more  secure  joint. 

Why  should  the  cement  joint  be  absolutely  water- 
tight against  an  internal  pressure  of  100  lb.  per  sq.in. 
or  more,  while  the  cement  joint  for  sewer  pipes  in  prac- 
tically universal  use  be  exceedingly  apt  to  leak  under  the 
ordinary  pressure  of  ground  water? 

The  answer  to  this  question  is  probably  to  be  sought  in 
the  numner  in  which  the  cement  joint  for  water  mains 
is  made  up — ^with  a  cement  paste  containing  barely  enough 
water  to  moisten  it,  packed  into  the  pipe  bell  with  a 
calking  tool  and  hammered  home  as  if  it  were  lead. 

It  is  common  knowledge  that  the  strength  of  a  cement 
briquette  is  greatly  affected  by  the  packing  of  the  cement 
in  the  briquette  mold;  biit  we  recall  no  tests  made  to 
determine  how  strong  a  briquette  could  be  produced  by 
compressing  a  very  dry  paste  under  repeated  hammer 
blows.  Tlie  long  experience  with  the  cement  water-pipe 
joint  now  available  indicates  that  such  cement  is  not 
only  very  strong  but  about  as  impermeable  as  metal. 

The  New  Haven  railroad  bridge  noted  on  page  1053 
of  this  issue  is  described  by  the  New  York  Times,  Nov. 
21,  as  follows:  "The  new  bridge  will  have  a  capacity  for 
eight  tracks.  Four  tracks  will  be  built  immediately 
on  the  main  structure  and  two  on  the  superstructure,  leav- 
ing room  for  two  more  on  the  superstructure  when 
needed."    Thus  is  a  remarkable  brid<>e  accounted  for. 
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Sir — The  statement  is  made  in  the  article  in  Engineer- 
ing News  of  Oct.  28,  describing  the  Newark  Terminal, 
that  "the  waterproofing  is  unique  in  building  construc- 
tion because  of  its  extent  (500,000  sq.ft.)  and  because  of 
its  evident  completeness."  My  recollection  is  that  there 
was  a  larger  area  than  this  (about  56,000  sq.yd.)  covered 
in  the  construction  of  the  Boston  South  Terminal  Station 
built  nearly  20  yr.  ago,  which  was  designed  to  resist  an 
upward  water  pressure  of  500  lb.  per  sq.ft.  and  which  has 
successfully  served  the  purpose  for  which  it  was  designed. 

In  the  construction  of  the  Boston  Terminal  10  layers  of 
felt  and  pitch  were  used.  It  would  be  interesting  to  know 
how  the  single  layer  of  muslin  used  at  Newark  compares 
in  cost,  assuming  it  to  be  equally  effective,  as  this  will 
afford  at  least  some  measure  by  which  progress  in  the  art 
of  waterproofing  may  be  judged,  although  the  conditions 
in  Boston  were  probably  more  difficult  than  tho.se  in 
Newark.  F.  La  vis. 

50  Church  St.,  New  York  City,  Nov.  5,  1915. 

[The  designer  of  the  waterproofing  system  used  in  the 
Newark  Terminal  has  offered  the  following  informa- 
tion.— Editor.] 


Sir — Concerning  the  waterproofing  at  the  Newark 
Terminal  of  the  Public  Service  Ey.,  I  beg  to  say  that  the 
cost  was  161/^c.  per  sq.ft.  A  portion  of  the  structure  was 
designed  to  withstand  a  maximum  upward  pressure  of 
950  II).,  the  normal  upward  water  pressure  being  about 
450  lb.  Oscar  Sheffield, 

Chief  Engineer,  Masonry  Waterproofing  Co. 

307  Herkimer  St.,  Brooklyn,  N.  Y. 

CoffiffipsiE'aiag  TE='SpIle=IE3spa.iasS®sa 


Sir — In  G.  11.  Gibson's  article,  "How  Low  Fixed 
Charges  Favor  Centrifugal  Pumps,"  appearing  in  Engi- 
neering Neus  of  Nov.  4,  1915,  I  find  there  is  an  error  as 
regards  the  cost  of  the  Holly  pump  at  Bissells  Point. 
The  price  which  he  names  was  for  two  pumping  units, 
instead  of  one.  The  cost  of  the  unit  referred  to,  including 
suction  and  discharge  piping  with  two  hydraulically  oper- 
ated gate  valves,  together  with  the  bonus,  was  $103,953. 

In  making  comparisons  between  the  duties  of  pumps  it 
should  be  stated  how  the  heads  on  the  units  are  measured. 
It  is  customary,  in  order  to  facilitate  making  a  shop  test, 
to  measure  the  suction  head  or  lift  near  the  inlet  flange 
and  the  discharge  head  near  the  outlet  flange  of  a  cen- 
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tril'iiiial  |iiini|i;  Ilioii  an  Mllowaiiic  lor  clilVci-ciicc  lictwcni 
till'  M'louitv  liuails  at  these  two  points  is  niaik'.  In  oi'diT 
that  the  sho])  test  may  be  coiulueted  withcnit  installing' 
the  auxiliaries  to  be  I'lirnislu'd  with  the  unit,  il  is  alsn 
customarv  not  to  charge  tiie  steam  ux'd  by  thi'  auxiliaries 
against  the  unit. 

The  auxiliaries  (air  pump.  lioiler-IVed  pump  and  air 
lompressor)  were  an  integral  part  of  the  Holly  pump  and 
were  eliarged  against  it.  The  boiler-l'eed  pump  was  re- 
<|uired  to  deliver  its  full  capacity  against  V'no  Hi.  picssnre, 
and  this  required  over  1.500,000  ft. -lb.  ol'  work  pci'  hour. 
The  friction  losses  in  the  suction  pipe,  gate  valve  ami 
condenser  were  charged  against  the  Holly  pump.  This 
was  equivalent  to  a  2-ft.  head. 

There  should  be  charged  against  a  centrifugal  pump 
the  cost  of  the  necessary  increase  in  boiler  capacity  due 
to  its  lower  duty.  When  a  new  building  is  reipiired  for 
a  pumping  station,  the  greater  cost  of  the  building  neces- 
sary for  the  trijile-expansion  over  that  of  the  centrifugal 
.-hould  be  charged  to  the  triple.         Gkoiigio  M.  Peek. 

Engineer  in  Cliarge  of  Construction. 

St.  Louis  Water-AVorks.  Xov.  8.  1915. 

[Mr.  Gibson  has  made  the  appc.idcd  statement  con- 
cerning Mr.  Peek's  correction  and  comments. — Editor.] 

Sir — While  the  error  regarding  the  cost  of  the  Holly 
pump  pointed  out  by  Mr.  Peek  is  regrettable,  the  De  Laval 
pump  still  retains  a  considerable  advantage  in  lower  total 
annual  cost  per  water  horsepower,  as  will  be  seen  after 
revising  the  figures  in  the  last  table  of  my  article  to  take 
into  account  the  correct  price  of  the  Holly  pump: 

Centrif-         Recipro- 
ugal  Unit     eating  Unit 

Cost  of  buildings  and   foundations,  as- 

.sumed     $20,000.00        $80,000.00 

Cost  of  boilers,  settings  and  stack  as- 
sumed as  $30  per  nominal  boiler 
horsepower    16,371.00  10.."i03.00 

.\nnual  interest,  maintenance  and  de- 
preciation charges  on  pumps  and 
buildings     .'i, 130. 00  13,980.00 

.Knnual  interest,  maintenance  and  de- 
preciation  charges   on    boilers 1.849.00  I.ISS.OO 

Total     interest,     repairs,      maintenance 

and    depreciation    charges 6,979.00  15,168.00 

.\nnual  fuel  cost  of  steam,  at  13c.  per 
1,000.000  B.t.u.,  based  on  full  load  24 
hr.  per  day,  365  days  per  year 22,030.00  14.540.00 

Total  annual  cost  per  water  horse- 
power, exclusive  of  attendance  and 
supplies,  assuming   100%    load   factor  23.11  27.63 

For  66.6%  load  factor,  or  full-load  operation  IG  hr. 
daily,  the  annual  cost  per  water  hor.^epower  becomes 
•$34."80  for  the  Holly  pump,  as  against  $25.90  for  the 
De  Laval  pump. 

The  duty  of  the  De  I-aval  innup  was  calculated  from 
the  total  head  overcome  by  the  pump — that  is.  the  dis- 
charge head  measured  at  the  delivery  nozzle  plus  the 
suction  head  at  the  suction  nozzle,  both  corrected  to  the 
tenter  line  of  the  pump.  As  the  two  nozzles  are  of  the 
same  size,  no  correction  for  velocity  was  necessary. 

Mr.  Peek  states  that  auxiliaries  of  the  Holly  pump, 
including  air  pump,  boiler-feed  pum]i  and  air  compressor, 
are  integral  parts  of  the  main  unit  and  are  operated  by 
it.  The  air  pump  for  the  De  Laval  unit  (of  the  common 
flywheel  type)  and  the  condensate  pump  (of  the  duplex 
type)  are  independent  of  the  main  unit,  but  the  steam 
consumed  by  them  was  charged  against  the  latter  in  figur- 
ing the  duties  stated  in  my  article.  At  the  same  time, 
the  exhaust  from  these  units  was  delivered  at  atmospheric 
pressure  to  an  open  feed-water  heater,  instead  of  passing 
to  the   main   condenser,   and   at  least   80%    of  the   heat 


icprcscnled  by  the  live  sleani  consimicd  by  I  hem  was 
ivlurnrd  (o  the  boilers  in  the  feed  water,  raising  the  latter 
appidxiinateiy  2i)°  F.  in  temi)erature,  with  a  fuel  saving 
of  nearly  2%.  As  the  final  tem])erature  was  still  only 
li>"'°  F.,  the  exhaust  of  the  independent  boiler-feed  pump 
can  be  utilized  in  the  same  way  and  the  fuel  cost  for  its 
operation  will  be  practically  negligible. 

.V  turbine-driven  boiler-feed  puni])  would  use  not  to 
exceed  (iOO  lb.  of  steam  per  hour.  If  the  pumping  outfit 
were  credited  with  heat  returned  in  the  condensate — as 
>^honld  be  the  case — the  total  net  steam  consumjition 
(barged  to  boiler  feeding  would  not  be  more  than  the 
iipiivalent  of  approximately  90  lb.  of  ,«team  per  hour, 
uhit-h  represents  less  than  0.5%  in  duty. 

The  larger  boiler  equipment  required  by  the  De  Laval 
pump  is  fully  taken  into  account  in  my  article,  where  the 
nominal  horsepower  capacities  of  the  boilers,  upon  which 
interest,  depreciation,  repairs,  etc.,  are  figured,  are  in 
each  case  based  upon  the  respective  steam  consumptions 
in  actual  test,  ;50  lb.  of  steam  per  hour  being  taken  as  a 
boiler  horsepower. 

Figures  were  not  at  hand  covering  the  costs  of  build- 
ings and  foundations  and  the  co.st  of  attendance  in  each 
case,  so  that  the  comparison  of  the  two  pumps  is  neces- 
sarily incomplete;  but  it  is  believed  that  the  inclusion  of 
these  items  would  have  resulted  in  a  showing  still  more 
favorable  to  the  steam-turbine-driven  centrifugal  pump. 

Gkorge  H.  Gibson. 

Tribune  P.uildiiig.  Xew  York  City,  Xov.  15,  1915. 


Sir — 1  agree  with  "Concrete  Engineer,"  whose  letter 
on  the  Popolopen  Creek  viaduct  was  published  on  page 
901  of  Engbieerinci  News  of  Nov.  4,  1915.  It  would 
appear  that  the  steel  design  might  have  been  decided 
upon  at  first  and  an  estimate  on  a  concrete  design  asked 
for  to  stop  comment.  A  concrete  bridge  to  fit  the  loca- 
tion could  have  been  designed  and  built  for  a  very  little 
more  than  the  steel  structure,  unless  foundations  were 
very  dilKcult. 

I  think  a  coiu'rete  bridge  would  have  fitted  the  laiul- 
scape  better  than  the  steel  design.  It  was  a  pity  there 
was  only  one  comjietitor  who  submitted  a  design  in  con- 
crete. AXOTIIER   C0XCI?ETE   ExGINEER. 

Xa.'iluia,  N.  H..  Xov.  (!,  1915. 


HOTIES  .AMD  QUEIRHJES 


The  Reinforoement  of  the  Conerete  Pavement  under  con- 
struction between  Kaston  and  Bethlehem,  Penn.,  noted  in 
"Engineering  News"  of  Nov.  11,  page  944,  is  not  triangular- 
mesh  wire  but  diamond-mesh  wire  made  by  the  Trussed 
Concrete  Steel  Co..    Detroit,   Mich. 

Delleetion  of  Concrete  Beams — A  reader  inquires  what 
simple  formula  for  deflection  gives  results  which  check  with 
measurements  on  concrete  beams.  He  says  that  the  formulas 
published  in  some  of  the  standard  books  are  too  complicated 
for  liiactical  use  and  do  not  give  assurance  of  fitting  the 
facts. 

Offered  to  the  MoNt  Worthy  Library — A  complete  file  of 
"Engineering  News"  for  about  15  yr.,  partly  bound,  is  in  the 
possession  of  N.  S.  Reeder,  24  Broad  St.,  New  York  City,  and 
is  offered  free  to  the  most  deserving  applicant — schools, 
societies,  libraries  or  individuals  being  given  preference  in 
that  order. 
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?]b^iMiin\g'  Piers  aimdl  Alb^tmemt^ 


iveF  orio 

By  Edward  U.  Smith* 


orF» 


The  Wheeling  &  Lake  Erie  E.R.  has  recently  completed 
rebuilding  a  girder  bridge  across  the  east  branch  of  Black 
Eiver  on  its  Toledo  division  in  Ohio,  which  required 
strengthening  the  substructure.  The  footings  of  the  two 
river  piers  were  enlarged  in  an  original  and  eifective 
way.  Eeinforced-concrete  slab  abutments  were  also  built, 
as  the  old  bridge,  a  curious  combination  of  girders  and 
timber  trestle,  had  no  abutments. 

Thorough  inspection  of  the  piers  showed  that  they  were 
supported  on  oak  piling  and  timber  grillage,  which  were 
found  to  be  in  as  good  condition  as  when  placed,  15  yr. 

Ml 


ring  of  concrete  on  top  of  the  new  piles  and  bring  it 
up  to  the  third  course  of  stone,  thus  incasing  the  founda- 
tion and  enlarging  its  bearing  area,  besides  carrying  the 
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FIG.  1.    NEW  ABUTMENT  OF  BLACK  RIVER  BRIDGE 

ago.  The  grillage  beams  were  24  in.  on  center,  the 
spaces  filled  with  concrete,  making  a  concrete  thickness 
of  3  ft.  The  top  of  the  first  course  was  at  normal  water 
level  and  the  bottom  of  footing  was  about  41/0  ft.  below 
water.  The  stream  is  about  7  ft.  deep.  It  was  planned 
to  substitute  a  new  and  complete  plate-girder  super- 
structure designed  for  heavier  loading  (Coopers  E-60), 
and  this  necessitated  strengthening  the  pier  foundations, 
although  the  pier  shafts  were  adequate.  It  also  meant 
building  abutments  to  carry  the  end-span  plate  girders. 
The  plan  adopted  for  reconstructing  the  pier  footings 
was  to  drive  two  rows  of  mixed  oak  piling  around  and 
to  a  level  below  the  bottom  of  the  old  footing,  place  a 
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•Assistant  Engineer,  Wheeling  &  Lake  Erie  R.R.  Co.,  Elec- 
tric   Building,    Cieveland,    Ohio. 


foundation  deep  enough  to  prevent  future  damage  from 
scour.  While  the  new  concrete  would  not  normally  take 
the  whole  load  of  the  pier,  it  was  so  designed  as  to  be 


FIGS.    2   AND   3.     ENLARGING   PIER   FOOTINGS   OF    BLACK    RIVER   BRIDGE,   W.    &   L.    E.    R.R. 


November  25,  1915 
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FIG.   :..    CLi.\ri;K;TE  piles   Fuk    \vi;st   auutment 

safe  for  the  entire  load  if  a  slight  settlement  of  the  old 
work  should  take  place. 

In  making  the  excavation  (in  the  manner  shown  by 
the  view  Fig.  3)  a  bed  of  quicksand  was  struck.  This 
made  the  work  difficult,  but  called  for  no  changes  of 
method,  and  the  reconstruction  of  the  footing  was  suc- 
cessfully carried  through.  As  shown  by  the  drawing 
(Fig.  4)  the  concrete  was  carried  up  higher  than  origin- 
ally intended.  Eadial  reinforcement  in  the  lower  portion 
of  the  new  footing  concrete  enables  the  extended  footing 
to  act  as  a  corbel. 

The  abutments  (Fig.  6)  were  designed  as  reinforced- 
concrete  slabs  carried  on  concrete  piles.  The  piles  chosen 
were  those  of  the  Great  Lakes  Dredge  and  Dock  Co. 
They  were  octagonal,  16  in.  by  -10  ft.,  of  uniform  sec- 
tion, with  cast-steel  point  and  eight  %-in.  vertical  rods. 
They  were  driven  by  company  forces,  at  a  cost  of  15c. 
per  lin.ft.  The  work  was  done  with  an  Ohio  locomotive 
crane  handling  a  3-ton  Vulcan  steam  hammer,  which 
made  85  blows  per  minute.  The  piles  were  driven  to 
refusal,  most  of  them  going  down  the  full  40  ft.,  through 
gravel,  clay  and  quicksand. 

The  slab  over  the  piles,  10x18  ft.,  was  made  36  in. 
thick  for  the  east  abutment  and   54  in.   thick  for  the 


west  abutment.  It  has  bands  of  reinforcing  rods  in  both 
directions  over  the  pile  heads  and  also  diagonal  bands 
in  two  directions.  The  design  of  the  slab  was  governed 
by  punching  shear,  which  required  a  thickness  of  7iA  in. 
over  the  piles. 

The  slab  and  back-wall  reinforcement  was  arranged 
with  a  view  to  adding  a  future  second  track.  The  wing- 
wall  which  later  will  be  between  tracks  and  will  serve 
as  brace  to  the  back-wall  is  straight,  while  the  other  is 
flared. 

Steel  was  erected  by  a  derrick  car  reaching  out  from 
the  abutment  end  as  shown  in  Fig.  7,  picking  up  the 
girders  from  a  point  alongside  the  track  (Pig.  6).  The 
King  Bridge  Co.,  Cleveland,  Ohio,  fabricated  the  new 
steel,  and  the  Ferro  Construction  Co.,  Chicago,  erected 
it  as  subcontractor  for  the  King  Bridge  Co. 

After  the  girders  were  in  place  the  abutments  were 
backfilled  with  granulated  slag.  At  the  west  end,  where 
the  piles  projected  several  feet  above  the  natural  slope, 
the  slag  was  rammed  around  and  between  the  piles.  At 
the  east  end  the  slope  was  such  that  it  was  necessary  to 
excavate  for  the  slab,  so  that  only  backfill  had  to  be 
placed. 


The  use  of  portland  cement  for  making  the  joints  of 
cast-iron  water  mains  has  become  common  in  southern 
California  cities.  The  practice  appears  to  have  originated 
in  the  water  department  of  Long  Beach,  Calif.,  about  ten 
}'ears  ago  and  the  success  there  obtained  has  caused  a 
number  of  other  cities  to  adopt  the  same  plan.  The  sup- 
erintendent of  the  Long  Beach  water-works,  Clark  Shaw, 
declares  that  the  cement  joint  is  not  merely  cheaper 
than  the  ordinary  lead  joint,  but  is  tighter  and  more 
permanent. 

The  method  of  making  the  joint  is  as  follows:  After 
the  pipes  are  connected,  a  ring  of  dry  jute  is  inserted 
in  the  bottom  of  the  bell  and  the  bell  filled  with  neat 
cement  paste.  It  is  essential  that  this  paste  be  mixed 
with  only  enough  water  to  moisten  it,  but  not  enough  to 
make  it  soft.  After  the  bell  is  filled  with  the  paste  it 
is  packed  with  a  long  calking  tool,  like  that  used  for  calk- 
ing a  lead  joint.  If  the  paste  is  of  the  right  consistency  it 
should  pack  under  the  tool  until  it  is  almost  as  hard 
as  lead.      (For  an  editorial   discussion  see  page   1044). 


FIGS.     6    AND     7.     PLACING     SUPERSTRUCTURE    GIRDERS    OF   BI..\CK    Kl\  Kit   BRIDGE 
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After  tlic  first  oalkinji',  the  joint  is  refilled  with  paste, 
which  is  again  packed  solid  with  the  calking  iron;  this 
is  repeated  a  third  time.  The  joint  is  then  neatly  rounded 
off  with  a  collar  ol"  1  :  I  cement  and  sand.  The  cement  is 
allowed  to  set  for  IS  hr.  before  water  pressure  is  turned 
on  tiie  pipe.  In  case  of  necessity,  however,  water  may  be 
turned  into  the  pipe  within  24  hr.  The  only  lead  joints 
now  used  in  Long  Beach  are  in  pipe  which  has  to  be  put 
in  service  as  soon  as  it  is  laid.  The  pipe  used  has  the 
standard  hub  and  spigot.  A  line  of  pipe  6,400  ft.  long 
was  recently  laid  with  cement  joints  and  not  a  single  leak 
was  found  when  it  was  tested. 

W'lien  it  is  necessary  to  take  uji  pijic  laid  with  the  ce- 
ment joint,  a  section  of  the  cement  on  top,  about  60° 
wide,  is  chipped  out  to  the  bottom  of  the  bell,  and  the 
joint  is  then  readily  broken.  This  work  is  much  more  eas- 
ily done  than  \injointing  pijje  having  lead  joints. 

An  important  advantage  of  the  cement-jointed  pipe 
is  that  the  conductivity  of  the  line  for  electric  currents 
is  much  reduced,  as  there  is  cement  insulation  at  every 
joint.  Liability  of  damage  to  the  line  by  electrolysis 
is  greatly  reduced,  although  if  one  joint  or  only  a  few  were 
made  with  cement  there  might  be  corrosion  at  these  points. 

A  comparison  of  costs  of  the  material  required  for  a 
4-in.  pipe  joint  shows  that  with  lead  at  Si^c.  per  lb. 
the  material  for  a  lead  joint  cost  29c.,  and  the  material 
for  a  cement  joint  3i/2C'-  At  the  present  high  prices  of 
lead  the  difference  is  much  greater,  and  on  larger  sizes 
of  pipe  the  large  saving  possible  makes  the  change  one 
which  is  well  worth  the  attention  of  water-works  engi- 
neers. There  is  also  much  less  expense  for  labor  in  the 
cement  joint  than  for  the  lead  joint,  and  the  work  is 
simpler. 

A.lSes'iniaill©  SpeccnlScsitnoims  for 


By  Daniel  T.  Pierce''' 

Xo  little  attention  is  being  given  to  the  subject  of 
alternate  specifications  and  bidding  from  the  viewpomt 
of  public  policy.  The  reason  why  this  subject  is  always 
more  or  less  alive  is  that  the  common  requirement  that 
a  low  bid  under  a  general  specification  must  be  accepted 
is  productive  of  so  much  poor  construction.  Recourse  is 
had  to  an  increasing  extent  to  alternate  specifications, 
separate  divisions  of  which  may  describe  entirely  different 
materials  or  types  of  construction  or  different  kinds  of 
the  same  type  of  materials,  the  authorities  reserving  the 
right  to  accept  the  lowest  bid  under  any  division  of  the 
.specification. 

The  alternate  specifications  avoid  the  uudesirability  of 
"open  specifications,"  which  confer  a  monopoly  upon  mere 
cheapness;  of  "closed  specifications,"  which  may  be  con- 
sidered objectionable  because  they  may  create  monopoly, 
and  enable  the  purchaser  to  consider  quality  as  well  as 
price.  While  this  is  conceded,  there  is  raised  from  time 
to  time  the  objection  that  alternate  specifications  are  not 
legal  under  statutory  requirements  that  public  contracts 
must  be  awarded  to  the  lowest  bidder.  The  following 
review  of  decisions  on  this  point  shows  that  the  legality 
of  the  alternate  specification  has  been  upheld  under  a 
variety  of  conditions  in  at  least  nine  states. 

•Executive  Assistant.  Barber  Asphalt  Paving  Co.,  Philadel- 
phia, Penn. 


The  case  o(  the  City  of  Connersville  vs.  ilerrill,  an 
Indiana  case  (42  Northeastern,  1112),  arose  under  an 
Indiana  statute  requiring  sidewalk-improvement  contracts 
to  be  let  upon  competitive  bidding  to  the  lowest  respon- 
sible bidder,  and  provided  that  such  improvements  could 
be  made  pursuant  to  an  ordinance  which  was  required 
to  state  "the  kind,  size  and  location  of  the  proposed  im- 
provement.'' 

The  City  Council  adopted  a  sidewalk-improvement  ordi- 
nance which  provided  that  certain  sidewalks  "should 
be  made  of  either  free  or  limestone  flagging  or  of  artificial 
cement  stone  as  the  Common  Council  might  determine  on 
receipt  of  bids  therefor."  Separate  bids  were  received 
for  the  different  materials  specified  and  a  contract  was 
awarded  on  one  of  such  bids.  The  validity  of  the  con- 
tract was  called  in  question  by  an  abutting  property 
f)wiK'r.    .  The  court  held  that  the  contract  was  valid. 

There  was  no  uncertainty  in  the  material  to  be  used,  so 
far  as  the  bidders  were  concerned.  Thus  bidders  were  put 
upon  an  equality,  and  the  city  and  the  property  owners  had 
the  benefit  of  competition  on  each  brand  or  special  kind  of 
the  general  material  to  be  used.  They  were  invited  to  submit 
bids  for  the  improvement  on  three  different  kinds  of  material. 
The  bids  were  made  on  tliis  basis,  and  the  lowest  and  best 
bid  for  either  kind  of  improvement — that  is  to  say,  the  lowest 
bid    for    artificial    cement    stone    was   accepted. 

The  case  of  Dixey  vs.  Atlantic  City,  a  New  Jersey  case 
(58  Atlantic,  370),  likewise  upholds  the  principle  of  al- 
ternative specifications.  Atlantic  City  advertised  for  bids 
for  paving  certain  streets  with  vitrified  blocks.  The  Dela- 
ware River  Quarry  and  Construction  Co.  submitted  a  bid 
specifying  various  separate  prices  for  the  work,  accord- 
ing to  the  particular  type  or  brand  of  block  to  be  used. 
One  item  of  this  bid  was  accepted  and  a  contract  let  pur- 
suant thereto.  Certain  taxpayers  filed  a  suit  calling  in 
question  the  validity  of  the  contract  on  the  ground 
that  the  successful  bidder  had  no  right  to  submit  alter- 
native bids,  as  this  would  be  in  violation  of  the  statute 
requiring  competitive  bidding.  The  court  held  the  con- 
tract valid,  declaring : 

The  bid  of  the  successful  bidder  gave  the  city  the  advan- 
tage of  knowing  just  what  were  high  and  what  were  low- 
priced  blocks,  and  we  think  the  specifications  did  not  limit 
bidders  to  naming  blocks  of  only  one  price,  but  permitted 
them  to  bid  for  different  kinds  of  blocks  at  different  prices, 
and  if  they  were  able  to  furnish  more  than  one  kind  of  block 
at  the  same  price,  they  might  do  that,  also  submitting  sam- 
ples  and   the    information   as   to   inanufacturer   required. 

Case  of  the  Philadelphia  Filtration  Plant 

In  the  case  of  Parker  vs.  City  of  Philadelphia,  a  Penn- 
sylvania case  (69  Atlantic,  670),  alternate  specifications 
were  again  upheld.  Philadelphia  advertised  for  bids  for  a 
filtration  plant.  One  item  of  the  .specifications  called 
for  controllers  to  measure  the  output  from  the  filters. 
Six  different  types  of  controllers  were  specified,  leaving  it 
to  the  city  to  determine,  after  the  receipt  of  bids,  which 
type  should  be  adopted.  Alternative  bids  were  requested 
and  submitted  upon  several  different  types.  A  taxpayer 
sought  to  impeach  the  validity  of  the  contract,  but  the 
court  held  the  contract  legal.  A  part  of  the  decision  fol- 
lows : 

Where  the  thing  to  be  furnished  can  be  manufactured  by 
anyone  in  precise  conformity  to  certain  and  specific  require- 
ments of  the  specifications,  or  purchased  in  an  open  market 
at  a  standard  price,  there  is  no  valid  reason  for  asking  tor 
alternative  bids;  but  where  the  thing  is  protected  by  a  patent 
or  cannot  be  bought  in  an  open  market,  and  any  one  of  a 
number  of  particular  kinds  fully  complies  with  the  estab- 
lished standard,  the  interest  of  a  municipality  will  be  best 
.served  by  asking  for  bids  for  any  or  all.     The  field  is  equally 
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opin  to  each  bidder;  the  power  of  a  monopoly  in  the  thins:  is 
liroken.  The  general  custom  of  long  standing  has  been 
to  require  bidders  in  certain  classes  o(  public  work  to  furnish 
samples  of  the  articles  they  proposed  to  furnish  in  order  that 
the  quality  of  the  sample  may  be  taken  into  consideration  in 
awarding  the  contract,  thus  bringing  into  competition  both 
the  price  and  the  quality  of  the  thing  to  be  furnished. 

Farther  on  in  the  opinion  it  coutiuues  as  follows : 

We  are  of  the  opinion  that  under  our  law  specifications 
(or  alternative  bids  are  not  per  se  unlawful. 

CA>iEs  IxvoLvixG  Vaiuoxs  Typks  of  Pavkmkn't 
The  case  of  Ex  Parte  City  of  Paducah,  a  Keiitueky 
case  (89  Southwestern,  302),  is  one  where  the  city  adopted 
siiecifications  and  advertised  for  bids  for  the  improvement 
iif  a  street.  The  specitiiatioiis  provided  tiiat  the  street 
should  be  improved  with  vitrified  briek,  bitulithic  or  bi- 
tuiuiiious  niaeadam.  Alternative  bids  were  requested  and 
sulnnitted  on  these  several  types  of  pavement.  The  court 
held  the  contract  for  bitulithic  valid,  saying: 

Nor  are  the  ordinances  objectionable  for  the  reason  con- 
tended for  by  counsel  for  the  city,  on  account  of  different 
materials  being  mentioned  therein  with  which  the  streets 
were  to  be  constructed.  It  is  obviously  good  policy,  and  to 
the  best  interest  of  the  public,  that  ordinances  of  this  nature 
should  be  so  framed  as  to  bring  about  competition  in  the 
bidding  of  such  work. 

The  case  of  Campbell  vs.  Southern  Bitulithic  Co.,  a 
Keutuckj'  case  (106  Southwestern,  1189),  arose  when  the 
I  City  of  Ashland  adopted  specifications  for  paving  with 
■  vitrified  brick  or  bitulithic  pavement,  as  might  be  deter- 
mined after  receipt  of  bids.  Alternative  bids  were  adver- 
tised for  and  received  upon  both  types  of  pavement.  The 
lirick  bids  were  lower  than  the  bitulithic  bids.  A  contract 
was  awarded  to  the  lowest  responsible  bidder  on  bitulithic. 
A  suit  was  brought  to  enjoin  the  performance  of  the  con- 
tract on  the  ground  that  the  contract  was  let  in  violation 
of  the  statute  requiring  .such  contracts  to  be  let  upon 
competitive  bidding  to  the  lowest  bidder.  The  court 
lield  the  contract  valid  and  quoted  with  approval  the 
Paducah  case  cited  above. 

In  the  case  of  Emmeret  vs.  Elyria,  an  Ohio  case  (T8 
Northwestern,  269),  the  city  required  paving  contracts 
to  be  let  upon  competitive  bidding  and  provided  that 
improvement  ordinances  should  contain  a  statement  of  the 
general  nature  of  the  improvement  and  the  character  of 
the  materials  thereof.  The  city  adopted  an  ordinance  and 
advertised  for  bids  for  paving  a  certain  street  with  brick 
or  asphalt  or  other  material  as  might  thereafter  be  de- 
termined. After  receipt  of  alternative  bids  a  contract 
was  awarded  for  asphalt.  A  property  owner  .sought  to  en- 
join the  performance  of  the  contract,  hut  the  court  up- 
held it. 

It  appears  from  the  finding  of  facts  that  council  determmed 
that  the  paving  material  should  be  asphalt,  brick  or  other 
material,  as  might  thereafter  be  determined.  This  meets 
the  requirements  of  the  statute.  Prior  to  the  adoption  of 
the  present  code  it  was  provided,  as  to  some  cities,  that  the 
kind  of  materials  should  not  be  determined  until  after  bids 
had  been  received,  the  reason  being  that  it  promoted  com- 
petition and  tended   to  prevent   collusion   among   bidders. 

State  of  Michigan  vs.  City  of  Detroit 
The  case  of  Attorney-General  vs.  City  of  Detroit,  a 
Michigan  case  (26  Michigan,  263),  arose  when  the  City  of 
Detroit  adopted  specifications  and  advertised  for  bids  to 
pave  certain  streets.  The  specifications  and  advertisement 
called  for  alternative  bids  upon  several  kinds  of  wood  and 
stone  pavement.  After  the  receipt  of  alternative  bids  a 
contract  was  awarded  for  the  Ballard  wooden-block  pave- 
ment.   The  validity  of  the  contract  was  questioned  by  the 


attorney -general  in  this  case,  but  tlie  court  held  thy  con- 
tract valid  in  an  elaborate  opinion  by  Judge  Cooley.  This 
case  is  the  earliest  and  may  probably  be  regarded  as  the 
hading  case  on  the  right  of  municipalities  to  adopt  alter- 
native specifications. 

Baltimore  Paving  Si'ecifi cations  Ui'iield 
In  the  case  of  Mayor  of  Baltimore  vs.  Flack,  a  Mary- 
land case  (64  Atlantic,  T02),  the  city  advertised  for  bids 
for  the  improvement  of  certain  streets  with  asphalt,  vitri- 
fied brick  or  Ijitulithic,  as  might  be  determined  after  re- 
ceipt of  l)ids.  Alternative  l)ids  were  submitted  upon  the 
several  tyjios  of  pavement  and  a  contract  was  awarded  to 
the  lowest  responsible  bidder  on  bitulithic.  Property  own- 
ers .sought  to  enjoin  the  ])erformance  of  the  contract  on 
the  ground  that  alternative  bidding  was  not  permissible 
under  the  Maryland  statute  which  required  an  award  to 
the  lowest  responsible  bidder.  The  court  held  the  contract 
valid  in  an  elaborate  and  carefully  considered  opinion, 
containing   these  statements: 

Thus  competition  was  invited  and  secured  both  as  to 
materials  and  as  to  price,  and  the  contract  was  awarded  to 
the  lowest  responsible  bidder  on  the  material  selected,  though 
there  was  another  bidder  whose  price  was  lower  on  a  different 
material.  Were  this  method  of  procedure  and  this  action  in 
violation  of  Sections  14  and  15  of  the  charter?  There  are 
two  kinds  of  competition — the  one,  competition  between  dif- 
ferent things  which  will  equally  answer  the  same  general 
purpose;  and  the  other,  competition  betiveen  the  prices  bid 
respectively  upon  each  of  those  distinct  things.  What  differ- 
ence is  there,  or  can  there  be.  looking  solely  to  the  extent 
of  that  authority,  between  selecting  the  kind  of  pavement 
before  bids  are  asked  for  and  selecting  the  kind  of  pave- 
ment after  the  bids  have  been  received  and  opened,  upon  dis- 
tinct sets  of  specifications  descriptive  of  wholly  different 
kinds  of  pavements,  but  all  of  which  are  suited  to  the  same 
general  purpose?  JIanifestly,  none  whatever;  though  in  some 
particulars,  not  touching  the  power  itself,  but  affecting  the 
ultimate  result  in  other  ways,  there  may  be  a  difference 
between  the  two  methods.  Thus  by  the  selection  of  the 
materials  or  the  kind  of  pavement,  after  the  bids  have  been 
received,  combinations  between  bidders  to  inflate  prices  may 
be  in  a  great  measure  avoided,  since  it  is  altogether  improb- 
able that  parties  who  compete  for  the  adoption  of  their 
respective  materials  will  all  ask  exorbitant  prices,  as  each 
party  will  most  likely  strive  by  depressing  prices  to  secure 
the  contract.  As  in  such  an  instance  no  bidder  knows  in 
advance  which  kind  of  pavement  will  be  selected,  each  is  in 
reality  stimulated  to  propose  terms  which  in  order  to  secure 
him  the  contract  will  produce  the  best  results  so  far  as  the 
public    are    concerned. 

Xew  York  Decisions  on  U.se  of  Patented  ^Iaterials 
We  now  come  to  the  case  of  Warren  Brothers  Co.  vs. 
New  York  City  (190  New  York  Reports,  299).  This 
shows  that  the  general  principle  set  forth  in  the  foregoing 
has  likewise  been  followed  in  New  York  State.  In  this 
case  the  Court  of  Appeals  reversed  the  Appellate  Division, 
which  had  held  to  the  contrar}'.  Section  1.5.54  of  the  New 
York  Charter  provided  as  follows : 

Except  for  repairs,  no  patented  pavement  shall  be  laid 
and  no  patented  article  shall  be  advertised  for,  contracted  for 
or  purchased,  except  under  such  circumstances  that  there 
can  be  a  fair  and  reasonable  opportunity  for  competition, 
the  conditions  to  secure  which  shall  be  prescribed  by  the 
Board  of  Estimate  and  Apportionment. 

Under  this  section  bids  were  asked  for  asphalt  blocks, 
sheet  asphalt  and  bitulithic.  The  question  in  the  case  was 
whether  under  such  circumstances,  where  bids  were  asked 
for  three  different  kinds  of  pavement,  there  could  be  a 
fair  and  reasonable  opportunity  for  competition  within 
the  meaning  of  the  charter  provision  just  quoted.  The 
Court  of  Appeals  reversed  the  Appellate  Division  and  held 
that  there  could  be  fair  and  reasonable  opportunity  for 
competition. 
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We  are  of  opinion  that  tlic  scheme  devised  by  the  Board  of 
Estimate  and  Apportionment  permitting  the  owners  of  pat- 
ented and  unpatented  pavements  to  join  in  bidding  for  con- 
tracts to  lay  the  same  under  section  1554  of  the  charter  is, 
under  all  the  circumstances,  feasible,  workable  and  affords 
a  fair  and  reasonable  opportunity  for  competition  under  said 
section. 

The  case  of  AVarren  Brothers  Co.  vs.  City  of  New 
York  was  likewise  cited  with  approval  and  followed  by 
the  Appellate  Division  in  New  York  in  the  case  of  Holly 
vs.  City  of  New  York  (128  N.  Y.  App.  Div.  Eeps.,  502), 
where  bids  were  taken  on  four  different  types  of  pipe.  We 
quote   from   this   decision   as  follows: 

Bids  were  advertised  for  four  types  of  pipe  on  what  we 
can  only  conclude  were  equal  terms,  and  if  it  be  assumed 
that  type  D  is  a  patented  article  and  the  subject  of  monopoly, 
the  conditions  were  similar  to  those  approved  by  the  court 
in  the  case  just  cited,  except  that  the  conditions  were  not 
prescribed  oy  the  Board  of  Estimate  and  Apportionment, 
which  I  do  not  think  enters  into  the  question  in  the  present 
case,  for  the  reasons  already  stated.  That  case  related  to 
bids  for  patented  pavements,  and  the  court  said:  "The  dic- 
tates of  public  policy  under  the  circumstances  here  presented 
would  seem  to  require  that  the  owners  of  patented  and  un- 
patented  pavements   should   bid   on   equal   terms." 

The  foregoing  cases  show  that  the  rule  is  general 
That  alternative  specifications  calling  for  two  or  more  ma- 
terials of  a  different  kind  or  quality  are  not  invalid  be- 
cause bids  are  taken  under  statutes  requiring  the  con- 
tract to  be  let  to  the  lowest  responsible  bidder.  On  the 
contrary,  the  courts  have  held  that  by  taking  alternative 
bids  on  different  kinds  and  qualities,  not  only  is  compe- 
tition secured  in  price,  but  is  likewise  secured  in  quality 
and  prevents  collusion. 

BtiaalK^  aim  College  S]hi@p 
By  Curtis  C.  Myers* 

Conditions  often  arise  in  making  investigations  where 
it  is  desirable  to  use  sjiecial  testing  machines  for  a  short 
time  in  order  to  secure  data  for  reports  which  are  being 
worked  up  by  a  committee.  It  is  often  impossible  to  invest 
the  requisite  money  for  permanent  equijDment  and  yet 
the  data  are  necessary  for  a  convincing  report. 

This  condition  arose  recently  with  a  committee  of  the 
Engineers'  Club  of  Cincinnati  when  it  was  desired  to 
make  some  reinforced-concrete  T-beams  10  ft.  long  by 
43  in.  wide  and  12  in.  deep. 

A  testing  machine  was  wanted  which  would  fill  the 
following  requirements : 

(1)  A  portable  testing  machine  of  100,000  lb.  capacity 
which  may  be  used  under  a  hatchway 
where  an  overhead  crane  was  available 
for  handling  the  beams.  It  was  not 
desirable  to  locate  the  machine  perma- 
nently in  this  position,  as  it  was  on  a 
driveway  which  was  used  frequently. 

(2)  A  machine  which  would  not  re- 
quire a  pit  in  the  floor  to  accommonate 
the   weighing   or  loading  mechanism. 

(3)  A  machine  which  could  be  built  in 
a  repair  shop  having  ordinary  shop 
equipment.  (4)  A  machine  not  to  cost 
over  $250.  This  limit  made  necessary 
a  design  free  from  castings  or  other  de- 
tails which  would  be  costly. 


The  transverse  testing  machines  on  the  market  do  not 
meet  all  those  requirements,  as  the  large  size  require  a 
permanent  location  and  n  pit  for  their  loading  mechan- 
ism, and  their  capacity  is  not  great  enough  tor  a  43-in. 
lieam.  The  machine  here  described  was  built  for  $345 
and  has  given  satisfaction.  It  was  built  almost  wholly 
of  scrap  material,  as  the  structural  members  were  picked 
up  in  local  junk  yards,  with  the  exception  of  the  heavy 
6-in.  I-beams  for  the  main  weighing  levers.  The  weigh- 
ing mechanism  was  made  of  a  discarded  long-beam  bri- 
quette-testing machine  and  the  loading  was  accom- 
plished with  a  70-ton  screw  jack.  The  weighing  mechan- 
ism could  be  replaced  by  a  platform  scale  and  the  jack 
could  be  a  hydraulic  jack,  with  perhaps  a  little  more 
compactness. 

The  machine  was  designed  for  a  safe  load  of  100,000 
lb.,  but  was  loaded  to  146,000  lb.  in  the  tests  with  no 
failure.  After  calibration  a  load  of  150,000  lb.  was 
applied  and  accurately  measured. 

While  designed  for  beam  testing,  the  machine  may  be 
used  to  test  columns  up  to  8  ft.  long  and  also  for  other 
compression  tests,  like  concrete  culverts.  If  desired,  ten- 
sion tests  of  limited  range  might  be  made. 

Metiiod  op  Construction 

Tlie  machine  was  built  in  the  University  of  Cincinnati 
repair  shop  by  one  of  the  students.  There  was  no  serious 
trouble  encountered  in  the  building,  which  could  not  be 
handled  in  any  ordinary  repair  shop  with  limited  equip- 
ment. The  main  I-beams  were  used  as  found  and  but 
few  extra  holes  were  drilled  in  them.  It  was  appreciated 
that  longer  beams  could  have  been  used  so  that  the 
machine  would  have  more  range  simply  by  moving  the 
weighing  end.  The  short  beams  were  cut  to  length  by 
an  oxyacetylene  torch,  this  method  proving  cheaper  than 
drilling.  All  members  were  bolted  together,  as  there 
were  no  facilities  for  riveting.  In  addition,  bolts  were 
desirable  in  order  to  permit  dismantling  in  case  of 
storage. 

The  general  details  are  .shown  in  Fig.  1.  The  wheels 
were  discarded  mixer  drum  rollers.  The  main  trans- 
verse I-beams  have  webs  stiffened  with  angles,  and  a  32-in. 
70-lb.  rail  is  bolted  to  the  top  of  the  highest  of  these 
beams.  This  rail  acts  as  one  of  the  knife  edges  for  sup- 
porting the  beam  to  be  tested.  The  tension  rods  were 
made  of  discarded  bridge  rods  and  the  heads  were  welded 
on  of  the  same  material.  The  plates  holding  these  rods 
were  made  IV2  in-  thick,  and  they  proved  heavy  enovigh. 
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•In  charge   of  Cement  Laboratory.   Uni- 
versity of  Cincinnati,  Cincinnati,  Ohio. 
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UNIVERSITY   OF   CINCINNATI 


November  25,  1915 


E  N  G  I  N  E  E  K  I  N  Ct     NEWS 


1051 


FIG.    2.    VIEW   OF   JIACllIXE    WITH    COXCRETE    BEAM   IX    CuMPRESSION  TEST 


The  knife  edges  and  Ijearings  were  made  of  tool  steel 
hardened  in  fish  oil,  and  the  temper  was  not  so  high  as 
to  cause  any  trouble  from  breaking  the  edges,  which  were 
rounded  slightly  with  an  oil  stone.  The  ll/l-in.  pins 
through  the  links  and  the  links  themselves  were  case- 
hardened,  and  both  gave  satisfactory  service. 

The  ball-bearing  screw  jack  was  bolted  to  its  bed  plate 
and  fastened  with  clamps  and  U-bolts  to  the  top  plate. 
This  arrangement  made  possible  the  handling  of  the 
whole  upper  portion  by  the  overhead  crane.  The  long- 
beam  testing  machine  was  connected  to  the  lever  H  by 
an  eye-bolt  fastened  into  a  clevis  with  hardened  bearings. 
The  adjustment  at  the  top  end  was  made  by  two  bolts 
which  connected  to  a  second  clevis  on  the  end  of  the  scale 
beam. 

Operatiox  of  the  Machixe 

The  method  of  operation  when  a  beam  was  to  be  tested 
was  as  follows:  The  two  tension  rods  were  screwed 
out  of  the  turnbuckles  and  a  crane  lifted  the  whole  top 
part  up  and  to  one  side.  The  beam  was  then  lifted  by 
means  of  eye-bars  in  the  ends.  Bearing  plates  were  now 
adjusted  on  the  knife  edges  and  the  beam  placed  in  posi- 
tion. The  top  header  was  set  on  the  beam  and  the  turn- 
buckles  were  adjusted.  This  operation  of  taking  off  the 
top  portion,  adjusting  the  beam  and  assembling  the 
machine  took  about  20  min.  All  the  beams  tested  were 
reinforced,  and  there  was  no  trouble  from  sudden  fail- 


ures. If  a  beam  failed  suddenly  there  would  be  danger 
of  the  whole  top  portion  dropping  down,  and  this  would 
have  to  be  provided  for  by  some  kind  of  a  buffer  to 
restrain  the  header.  Then  after  the  rods  were  screwed 
back  into  the  turnbuckles  a  platform  was  placed  in  posi- 
tion and  two  men  easily  applied  the  load  as  wanted. 
The  cost  of  the  machine  is  as  follows : 

Old   material    ?6S.90 

New    material    21.40 

Bolts    11.20 

Welding  rods 11.00 

Oxyacetylene   cutting    7.00 

Labor    125.50 

Total    $245.00 


The  Fir.st  Commercial  Oil-Burning  Tugr  in  New  York  Har- 
bor is  the  "Mexpet,"  which  went  into  service  this  summer. 
It  is  owned  by  the  Mexican  Petroleum  Co.  and  is  used  for 
handling  oil  tankers  and  ocean  vessels  docking  at  the  com- 
pany's pier  to  fill  its  bunkers  with  fuel  oil.  The  tug  is  112  ft. 
overall  and  has  a  beam  of  24  Vi  ft.  The  hold  is  14  ft.  deep. 
The  rudder  is  unusually  large  for  ease  in  short  turning.  The 
boat  has  one  Scotch  boiler  14 14  ft.  in  diameter  by  12  ft.  long, 
with  three  corrugated  suspension  furnaces  4S  in.  in  diameter. 
The  pressure  carried  is  165  lb.  per  sq.in.  The  mechanical 
fuel-oil  firing  system  of  W.  A.  White  is  employed,  there  being 
two  oil  pumps  and  two  heaters.  The  main  engine  is  an  in- 
verted compound  with  IS-  and  3S-in.  cylinders  and  a  26-in. 
stroke.  In  service  the  "Mexpet"  has  evaporated  16. 4  lb.  of 
■water  per  pound  of  oil  from  and  at  212°  F.  Oil  is  sprayed 
at  from  240°  to  2S0°  F.  under  40-  to  SO-lb.  pressure.  The 
engine  horsepower  ranges  from  650  to  750,  and  a  speed  of  10 
knots  has  been  developed.  Ninety  tons  of  fuel  oil  is  car- 
ried, sufficient  for  10  days'  run.  A  crew  of  10  men  is  re- 
Quired. 


1053 


ENGINEERING     NEWS 


Vol.  74,  No.  22 


(B'WB  ©f  ll]hi( 


^EHMiriK 


^Tnmii 


aiuiiSlluillliuiuiuiiiiiiiiiiiiiiiiuuiiiiiNiiiiiiiiiiuinjiiiiiiiiiiiiiMiniinjNJUiiuiiMuiiiiiiiiiiiiiiiii^^  iiinniiiiiiiiiiiiiiiiiiiiiinnnujiiniiiiHiNiiiiiiiiiiiiiiiiil^ 
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The  right  of  the  State  Dei)artmeiit  ol'  Health  of  New- 
Jersey  to  compel  a  municipality  on  the  Delaware  Eiver 
to  cease  polluting  that  stream  by  sewage,  notwithstand- 
ing the  fact  that  it  is  an  interstate  river  and  being  pol- 
luted by  Pennsylvania  municipalities,  was  affirmed  by  the 
Court  of  Errors  and  Appeals  in  a  decision  handed  down 
on  Nov.  15  in  the  long-pending  suit  between  the  state  and 
I'hillipsburg.  The  court  also  held  valid  the  transfer 
to  the  State  Board  of  Health  of  1908  of  the  powers  of 
the  State  Sewage  Commission  created  in  1900.  (The 
board  was  succeeded  in  turn  l)y  the  present  department 
on  July  1,  1915.) 

Another  important  decision  rendered  by  the  same  court 
on  the  same  day  was  one  that  materially  ai?ects  Newark 
and  other  municipalities  taking  water  from  the  Passaic 
River  for  municipal  purposes.  This  suit  was  brought 
by  dyeing  concerns  in  Paterson,  who  sued,  as  riparian  own- 
ers, for  damages  for  the  diversion  of  water  from  the  river. 
The  court  held  that  a  riparian  owner  who  was  polluting  the 
stream  to  the  injury  of  the  people  of  the  state  could  not 
collect  substantial  damages  for  diversion  of  water  for 
public  use. 


A  railway  aicidciit  which  in  number  of  casualties  is 
(Hie  of  the  worst  on  record  occurred  Oct.  5  on  the  Mex- 
ican By.  Details  have  been  secured  with  difficulty.  This 
railway  is  described  elsewhere  in  this  issue.  The  acci- 
dent occurred  on  the  Maltrata  incline  (between  Orizaba 
and  Boca  del  Monte),  where  the  line  makes  an  ascent 
of  4,000  ft.  in  25  mi.,  with  a  general  grade  of  4%  and 
some  stretches  of  5%.  The  aligi  ment  is  very  croaked 
and  has  numerous  16°  curves,  as  shown  by  the  plan  in 
another  column. 

The  accident  was  near  Alta  Luz,  at  tunnel  No.  13, 
about  8  mi.  west  of  Maltrata.  The  tunnel  is  1  mi.  dis- 
tant from  and  1.600  ft.  above  Alta  Luz.  The  morning 
passenger  train  from  Vera  Cruz  to  ^lesico  was  ascend- 
ing the  grade,  hauled  Ijy  a  Fairlie  duplex  locomotive.  In 
the  tunnel  the  coupling  to  the  engine  gave  way  and  the 
engine  ran  ahead,  the  separation  of  the  air  hose  setting 
the  brakes  on  the  cars.  The  engineman  did  not  at  once 
realize  what  had  happened,  but  after  running  a  short 
distance  he  stopped  and  backed  up,  apparently  without 
taking  proper  precautions.  The  tunnel  is  on  a  sharp 
curve,  and  in  tlie  darkness  he  miscalculated  the  position 
of  the  train  and  bumped  into  it  with  such  force  as  to 
start  it  down  the  grade,  tlie  air  brakes  being  in  some  way 
released. 

The  train  is  said  to  have  run  about  4  mi.  in  2  min. 
before  it  was  derailed,  and  then  ran  off  the  roadbed 
and  plunged  down  the  side  of  the  mountain.  Attempts 
were  made  to  set  the  handbrake.s,  but  with  the  panic 
and  the  crowding  of  passengers  ujwn  tlie  platforms  the 


lirakemcn  were  not  able  to  reach  the  brake  handles.  Near- 
ly all  those  on  the  train  were  killed  or  injured.  The 
number  of  casualties  is  estimated  at  300,  a  great  majority 
of  these  being  fatal.  All  the  passengers  who  jumped 
from  the  train  were  killed.  The  bodies  were  collected 
and  cremated  at  the  side  of  the  track,  thus  obliteratmg 
all  traces  of  the  dead  as  well  as  concealing  the  actual 
numbers.  The  only  foreigners  killed  were  a  Frenchman 
and  his  wife,  but  their  two  children  were  unhurt. 

The  engineman  and  train  crew  were  Mexicans.  We  are 
informed  that  the  road  has  for  some  time  been  in  the 
hands  of  the  Carranza  forces,  the  English  management 
having  no  voice  in  its  operation  and  the  operation  being 
of  a  haphazard  character.  The  local  papers  and  the  brief 
dispatches  sent  out  minimized  the  severity  of  the  acci- 
dent, but  the  foregoing  particulars  have  been  secured  from 
a  reliable  source. 

Desi^Ihx  of  Coio  Frmnacis  Oo  Ws\ip<^ 

Col.  Francis  G.  Ward,  for  the  last  fifteen  years  Com- 
missioner of  Public  Works  of  Buffalo,  N.  Y.,  died  Nov. 
16  at  his  home  in  that  city.  He  had  been  ill  for  over  a 
year. 

He  was  born  Mar.  S,  1856,  in  Cayuga  County,  New 
York,  and  was  a  lineal  descendant  of  Col.  John  Ward, 
a  soldier  of  the  American  revolution.  He  was  educated 
at  private  schools  in  this  country  and  in  France  and 
studied  engineering  at  L'Ecole  des  Fonts  et  Chausses  in 
Paris. 

In  1875  Mr.  Ward  went  to  Buffalo  as  agent  for  the 
Laflin  &  Rand  Powder  Co.  Two  years  later  he  entered 
the  service  of  the  New  York  Central  &  Hudson  River 
R.R.  as  a  yardmaster,  being  subsequently  promoted  to 
the  positions  of  dispatcher  and  assistant  superintendent 
of  the  Grand  Central  Terminal,  New  York  City. 

After  ten  years  of  varied  experience  in  railway  work 
in  this  country  he  received  the  appointment  of  super- 
intendent of  the  Panama  R.R.  and  for  two  years  lived 
cm  the  Isthmus  of  Panama.  In  1887  he  was  transferred 
to  Paris  as  manaijer  of  the  general  offices  of  the  Panama 
R.R. 

His  work  at  Panama  and  in  Paris  attracted  the  atten- 
tion of  the  French  Government,  and  in  1888  he  was  em- 
ployed to  take  charge  of  important  surveys  for  proposed 
railways  in  Asiatic  Turkey.  Subsequently  he  had  charge 
of  dock  construction  in  Algiers. 

ilr.  Ward  returned  to  Buffalo  in  1890,  and  after  an 
unsuccessful  venture  in  the  soap  business  he  began  his 
public  career  as  the  chief  of  the  city  bureau  of  water 
in  1896.  His  service  here  was  interrupted  at  the  out- 
break of  the  Spanish-American  War,  when  he  went  to 
Cuba  as  Lieutenant-Colonel  of  the  202d  New  York  Volun- 
teers. 

In  1900  the  Buffalo  city  charter  was  changed  so  as  to 
place  the  department  of  public  works  under  a  single  com- 
missioner, and  Colonel  Ward  was  elected  to  that  office. 
He  was  reelected  for  two-  and  four-year  terms  througli 
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live  successive  city  ailniinistrations — a  rciiiai'kalilc  ivcdrd 
in  an  elective  nmnicipai  ollice. 

The  (le])artnient  of  public  \vorl<s  nciiin  llic  lal■<;■e^^t  city 
1)11  rcau,  employing  about  3,000  persons,  has  been  a  con- 
tinual target  for  the  city  politicians,  and  Colonel  Ward's 
organization  was  from  time  to  time  made  the  subject  of 
nuu'h  criticism  and  many  investigations,  'i'hc  fa(  t  that 
he  was  continuously  retained  in  office  by  popular  clciti<jn 
is  sufficient  vindication  of  the  work  he  accomjilished. 

All  his  activities  were  not  devoted  to  the  narrow  Held 
of  technii'al  work.  He  was  a  linguist  of  unusual  ability 
a7)d  could  read  and  talk  most  of  the  European  languages, 
and  was  a  diligent  student  of  history  and  ])hilosophy. 

He  is  survived  by  a  widow,  two  sons  and  two  married 
daughters. 


and  ])raclicahle  to  secure  a  reservoir  whirb  will  retain  the 
impounded  water.'"  In  view  of  the  unusual  problems  and 
the  large  interests  involved,  he  has  asked  to  be  authorized 
fo  secure  such  e.\])ert  advice  and  assistance  as  nuiy  be 
ni'cessarv  to  work  out  the  details. 


City  Engineer  A.  H.  Dimock  of  Seattle,  Wash.,  has 
submitted  under  date  of  Nov.  8,  1915,  a  report  of  his 
studies  to  find  some  means  by  which  to  render  the  Cedar 
Lake  storage  reservoir  of  the  Seattle  water-supply  and 
power  elevelopment  available  for  use.  As  described  in 
Eiif/ineering  News  of  Jan.  21,  and  Apr.  15,  1915,  the 
great  concrete  dam  (160  ft.  high  and  795  ft.  long  on 
the  crest)  recently  completed  at  a  cost  of  $1,500,000  is 
]iractically  useless  because  of  the  leakage  under  a  moranial 
liank  into  which  one  end  of  the  dam  jjrojects. 

Analyses  of  samples  of  materials  taken  from  various 
depths  in  pits  sunk  through  the  leaky  bank  show  that  it 
is  composed  largely  of  coarse  sand  and  gravel  with  a  few 
intervening  strata  of  finer  materials.  The  level  of  the 
water  in  these  pits  fluctuates  with  the  water  level  of  the 
reservoir,  eliminating  all  doubt  of  the  porosity  of  the 
material. 

Experiments  have  been  made  to  see  whether  or  not  a 
silting  process  could  be  devised  which  would  utilize  nearby 
soil;  but  the  only  material  available  for  silt  is  a  fine 
sand  and  surface  soil,  with  which  it  was  found  imprac- 
ticable to  make  an  impervious  mixture. 

Two  methods  are  proposed  to  reduce  the  leakage  to  a 
reasonable  amount.  One  is  the  construction  of  a  curtain 
wall  (see  Engineering  Sews  of  Apr.  15,  1915)  ;  but  this 
method  Mr.  Dimock  is  inclined  to  consider  impracticaljle. 
The  other  method  is  to  cover  the  porous  area  with  a  mat 
or  layer  of  impervious  material,  a  mixture  of  the  local 
sand  and  gravel  with  some  other  material,  the  nature  of 
which  is  not  disclosed.  Experiments,  however,  have  con- 
vinced the  city  engineer  that  it  is  jn'acticable  to  make  such 
a  mixture. 

If  this  method  is  adopted  it  is  proposed  as  a  preliminary 
to  remove  all  logs,  stumps  and  other  debris  from  the  reser- 
voir bottom,  smooth  ofl:  all  slopes  to  3  on  1-  and  utilize 
the  exi-avated  material  to  fill  the  old  river  channel.  This 
work  would  be  done  under  one  contract,  and  if  filling  the 
river  bed  stopped  the  leakage,  the  second  contract  for 
covering  the  reservoir  bottom  would  not  be  entered  into. 
There  is  about  150  acres  to  be  treated,  and  the  cost  of 
clearing  and  smoothing  the  slopes  is  estimated  at 
$300,000.  The  cost  of  the  impervious  coating  is  stated 
to  "amount  to  a  considerable  sum  of  money." 

Mr.  Dimock  recommends  caution,  and  he  believes  the 
scheme  should  be  tried  out  on  10  or  15  acres  before  pro- 
ceeding further.     He  believes  that  "it  is  cntirelv  feasible 
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A  new  Thames  Hiver  bridge  is  to  be  built  at  New 
London,  Conn.,  by  the  New  York,  New  Haven  &  Hartford 
TML  The  )n-esent  bridge,  which  consists  of  five  spans 
(150  f(..  ;;io  ft..  503-ft.  draw  .span,  310  ft.  and  150 
fr.),  was  built  in  1888-89  and  originally  was  a  two-track 
structure.  In  1908,  owing  to  increased  train  weights, 
it  was  necessary  to  limit  the  use  of  the  bridge  to  single- 
irark  operation.  The  l)ridge  is  on  the  main  line  of  the 
railway  between  New  York  City  and  Providence  and 
Boston,  so  that  the  reduced  capacity  of  the  structure  has 
seriously  hampered  the  efficiency  of  the  whole  line.  The 
new  bridge  is  to  have  a  substructure  capable  of  carrying 
four  tracks  with  the  heaviest  known  loading;  but  the  sup- 
erstructure to  be  first  built  will  be  for  two  tracks  only. 
It  will  also  be  a  five-span  structure  with  an  electrically 
operated  bascule  lift  span.  There  are  to  be  three  spans 
of  330  ft.,  one  of  185  ft.  and  one  of  212  ft.  The  new 
bridge  is  to  be  185  ft.  upstream  from  the  present  struc- 
ture, which  is  to  be  presented  to  the  State  of  Connecticut 
for  a  highway  bridge.  The  four  piers  for  the  new  bridge 
will  require  foundations  ranging  from  75  to  142  ft.  deep. 
The  piers  are  to  be  of  concrete,  with  masonry  facing 
between  high  and  low  water;  three  will  be  constructed  by 
open-well  dredging  and  a  pneumatic  caisson  will  be  \ised 
for  the  fourth.  The  extreme  dimensions  of  the  piers  are 
42x98  ft.  About  48,000  cu.yd.  of  concrete  will  be  re- 
quired. The  superstructure  will  contain  5,000  tons  of 
steel.  The  work  includes  two  bridge  approaches  of  1,300 
and  1,600  ft.  respectively.  Contracts  have  not  yet  been 
let,  but  it  is  assumed  that  the  work  will  be  completed 
in  1917.  The  plans  have  been  prepared  by  the  engi- 
neering department  of  the  New  York,  New  Haven  & 
Hartford  K.R.,  under  the  direction  of  Edward  Gagel, 
Chief  Engineer ;  I.  D.  Waterman,  Construction  Engineer, 
and  W.  H.  Jloore,  Bridge  Engineer.  The  following  are 
the  consulting  engineers :  Oustav  Lindenthal,  E.  H.  Mc- 
Henry,  Ral])h  ilojeski  and  J.  P.  Snow.  The  estimated 
cost  is  $2,500,000. 


Further  jirogress  in  nuiking  ready  to  utilize  the  surplus 
water  of  the  Los  Angeles  Aqueduct  will  result  from  the 
approval  by  the  California  Supreme  Court  of  the  pro- 
cedure for  the  formation  of  the  Los  Angeles  Water  Dis- 
trict No.  3.  This  district  comprises  77,000  acres  of  land 
in  the  San  Fernando  Valley,  which  has  recently  been  an- 
nexed to  Los  Angeles  for  the  purpose  of  securing  the  use 
of  the  water  named.  The  district  proposes  to  issue  $2,- 
600,000  of  (i%  bonds,  half  (if  which  it  intends  to  put  on 
sale  shortly. 

The  recently  enacted  "County  Water  Distric^t  Law," 
under  which  the  district  previously 'named  was  organized, 
has   itself  been  approved  by  the   State   Supreme   Court. 
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The  law  provides  that  upon  petition  to  the  Board  of 
Supervisors  of  the  County  from  territory  that  is  partly 
or  wholly  unincorporated,  the  supervisors  shall  proceed 
with  the  organization  of  a  water  district,  either  for  do- 
mestic- or  irrigation-water  service,  and  that  after  the 
district  is  organized  the  county  officials  shall  act  as  the 
officers  of  the  district,  collecting  the  taxes  of  the  dis- 
trict for  interest  and  principal  on  the  bonds,  the  same 
as  regular  county  taxes,  and  eliminating  entirely  the  local 
district  officers,  who  in  years  gone  by  have  caused  much 
trouble  in  irrigation  districts. 

The  law  further  provides  that  when  all  of  the  territory 
so  served  shall  become  annexed  to  a  city  having  a  muni- 
cipal water-works,  these  county  irrigation  district  works 
shall  automatically  become  a  portion  of  the  municipal 
water-works.  The  city  officials  are  then  substituted  in 
place  of  the  county  officials,  and  the  taxes  for  interest 
and  principal  on  the  bonds  are  collected  as  a  portion  of 
the  regular  city  taxes.  These  bonds,  therefore,  are  quasi- 
county  or  municipal  bonds  and  should  have  a  market  value 
about  the  same  as  school,  county  or  city  bonds. 

In  the  case  of  the  district  under  consideration  it  is  ex- 
pected that  eventually  the  irrigated  area  will  be  built 
uji  and  all  the  water  formerly  used  for  irrigation  will  be 
required  for  domestic  and  other  municipal  purposes. 

IL-^tiesa  BffSdlge  Fai(t©irafts 

A  decision  against  the  validity  of  seven  patents  on 
reinforced-concrete  bridge  construction  issued  to  Daniel 
B.  Luten  was  handed  down  Nov.  18  by  Judge  E.  E.  Lewis 
in  the  United  States  District  Court  at  Denver,  Colo.  In 
the  case  decided,  Daniel  B.  Luten  sued  Washburn  and 
others  for  infringement  of  the  following  patents:  Nos. 
852,970;  853,183;  853,202;  853,203,  dated  May  7,  1907; 
933,771,  dated  Sept.  14,  1909;  979,776,  dated  Dec.  27, 
1910,  was  989,272,  dated  Apr.  11,  1911. 

Washburn  was  a  contractor  who  built  a  30-ft.  span  rein- 
forced-concrete  bridge  for  a  Colorado  county.  The  county 
joined  in  the  defense  of  the  suit  for  infringement  and 
employed  Prof.  Jl.  S.  Ketchum  as  expert  in  the  case. 
Among  numeroiis  patents  cited  to  the  court  by  the  expert 
as  anticipating  the  alleged  inventions  of  Luten  was  a 
patent  to  Coignet,  No.  88,457,  issued  in  1869,  containing 
the  following  claim:  "The  introduction  in  the  body  of 
artificial  stones  or  in  the  body  of  artificial  stone  mono- 
lithic structures  made  of  agglomerated  stone  paste  of 
skeletons  or  metallic  framework,  linked  or  arranged  so  as 
to  strength  the  same." 

The  expert  for  the  complainant  disclaimed  that  the 
patents  in  the  suit  embodied  anything  beyond  placing 
the  steel  in  a  new  way  that  produced  better  results  in  a 
more  efficient  form. 

Judge  Lewis  in  his  decision  declared  that  in  placing 
the  steel  in  position  to  conform  to  certain  mechanical 
principles,  in  the  patents  in  suit,  Luten  had  in  each  in- 
stance made  application  of  mere  mechanical  skill  and 
that  what  he  did  was  in  no  sense  the  work  of  inventive 
genius. 

The  judge  refused  to  consider  as  binding  the  previous 
decisions  rendered  in  favor  of  the  Luten  patents,  holding 
that  the  evidence  showed  that  in  all  these  decisions  the 
cases  for  the  defense  had  not  been  adequately  presented. 


The  Joint  Sennge-Disposal  Project  for  Pasadena,  South 
Pasadena  and  Alharabra,  Calif.,  has  progressed  as  far  as  the 
purchase,  on  Nov.  10,  of  600  acres  of  land  for  a  disposal  site 
at   a   reported   cost    of    $150,000. 

A  Highn-ay  Eni^iueer  is  to  be  engaged  by  the  State  High- 
way Commission  of  Florida  at  its  meeting  on  Dec.  1,  at  which 
time  the  worlf  of  the  commission  will  be  organized.  The 
chairman    is   W.   J.   Hillman,   of  Live   Oak,   Fla. 

A  eOO-Mile  Oil  Line  is  contemplated  to  run  between  Casper, 
Wyo.,  and  Omaha,  Neb.  Governor  Kendrick,  of  Wyoming,  has 
appointed  a  committee  to  decide  upon  the  feasibility  of  the 
project,  which  is  expected  not  to  exceed  in  cost  $3,000,000. 

A  Car  Ferry  for  the  Canadian  Northern  Ry.  is  to  be  oper- 
ated between  Vancouver,  B.  C,  and  Patrica  Bay  on  Vancouver 
Island.  From  the  latter  point  a  railway  will  be  built  to  the 
City  of  Victoria,  a  distance  of  16  mi.  Two  car-ferry  steamers 
have  been  ordered  for  this  service,  which  will  enable  passen- 
gers to  travel  to  and  from  the  Port  of  Victoria  without  change 
of  cars. 

A  Saving  of  $100,000  per  Year  by  cooling  the  water  used  in 
the  condensing  tanks  of  the  garbage  plants  of  the  Pacific  Re- 
duction Co.  in  Los  Angeles  is  announced  in  the  annual  report 
of  Homer  Hamlin.  City  Engineer.  The  city  furnishes  the 
water  for  this  reduction  plant,  and  the  supply  needed  has  been 
cut  down  by  the  installation  of  cooling  tower  and  lSx22xl0-ft. 
storage  reservoir.  The  cooling  tower  is  4  ft.  wide,  100  ft. 
long  and    36   It.   above   ground. 

Erie  Adopts  Flood-Prevention  Plan — The  City  Council  of 
Erie,  Penn.,  has  adopted  formally  the  flood-prevention  plan 
recommended  by  Farley  Gannett,  as  reported  Nov.  11,  1915, 
p.  937.  The  channel  of  Mill  Creek  through  the  city  will  be 
converted  into  a  horseshoe-shaped  reinforced-concrete  con- 
duit 22xlS  ft.,  with  a  flow  capacity  of  12,000  cu.ft.  per  sec. 
This  is  slightly  more  than  the  peak  flow  of  the  Aug.  3  flood. 
No  storage  is  to  be  provided  on  the  stream.  The  total  cost 
will  be  $900,000.  Work  can  be  started  without  a  referendum 
vote. 

Recovering  Benzol  from  Coal  Gas  is  a  feature  of  the 
byproduct  coke-oven  gas  plant  of  the  Citizens  Gas  Co.,  of 
Indianapolis,  Ind.  This  step  was  taken  owing  to  the  necessity 
of  scrubbing  the  gas  to  remove  naphthalene,  which  caused 
trouble  by  clogging  the  mains.  By  scrubbing  the  gas  the 
light  oil  is  recovered  and  carries  with  it  the  objectionable 
naphthalene.  By  refining  the  light  oil,  benzol  is  obtained, 
and  at  the  present  time  is  commanding  a  high  price.  A 
complete  refining  plant  for  this  purpose  has  been  installed, 
and  though  a  considerable  percentage  of  the  benzol  must 
be  returned  to  the  gas  for  enrichment,  there  is  a  certain 
amount  available  for  sale. 

A  Conference  of  Iowa  Se^vage-W^orks  Operators  was  held 
at  Ames,  Iowa,  Nov.  2  and  3,  under  the  cooperative  auspices 
of  the  Engineering  Division  of  Iowa  State  College  and  tlie 
Iowa  State  Board  of  Health.  Over  twenty  operators  were  in 
attendance,  besides  representatives  of  the  college  and  of  the 
board,  several  men  from  outside  the  state  and  a  number  of 
engineering  students.  The  21  topics  on  the  carefully  arranged 
program  were  designed  to  give  a  bird's-eye  view  not  merely 
of  the  vaiious  methods  of  sewage  treatment,  but  also  of  the 
elements  of  each  method  and  of  the  best  way  of  meeting 
operating  problems.  IMimeographed  notes  on  the  work  of 
the  conference  were  distributed  to  those  present.  Visits 
were  made  to  three  sewage  works — those  of  the  college,  the 
city  and  Nevada,   Iowa. 

Cracks  In  a  Reservoir  liinlng  at  Aberdeen,  Wash.,  have 
been  investigated  by  R.  H.  Thomson,  consulting  engineer, 
Seattle.  Mr.  Thomson  states  that  the  cracks  are  not  due  to 
any  fault  in  the  reinforced-concrete  lining  (built  without 
expansion  joints,  as  described  on  page  1034  of  this  issue),  but 
are  caused  by  movement  of  the  earth  fill,  which  forms  half 
the  depth  of  the  reservoir  at  the  place  where  the  cracks  have 
occurred.  Of  the  few  cracks  in  the  lining,  Mr.  Thomson 
states  that  the  widest  is  probably  Vt  in.  across  at  the  sur- 
lace,  and  that  L.  D.  Kelsey,  city  engineer,  has  taken  needful 
measures  by  making  "insurance  applications"  in  the  form 
of  burlap  strips  soaked  with  asphalt  to  prevent  leakage  into 
the  embankment.  Subsequent  advices  from  C.  E.  Fowler, 
consulting  engineer,  Seattle,  indicate  that  the  earth  fill  slid 
on  the  rock  beneath  it. 

The  Eugenia  Palls  Plant  of  the  Ontario  Hydro-Electric 
System  was  officially  opened  on  Nov.  18  by  Mayor  J.  McQuaker, 
of  Owen  Sound,  in  the  presence  of  the  representatives  of  12 
municipalities  in  the  neighborhood  and  the  members  of  the 
Hydro-Electric  Commission.  The  gathering  was  addressed  by 
Sir  Adam  Beck,  the  chairman  of  the  commission,  who  reviewed 
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the  work  done  in  the  development  of  the  Eugenia  Falls  sys- 
tem, which  was  hegrun  in  July,  1914,  and  completed  in  14 
months.  A  steel  and  concrete  dam  had  been  constructed  50  ft. 
high  and  half  a  mile  in  length  on  the  Beaver  River,  with 
several  smaller  dams,  which  will  impound  a  reserve  supply  of 
water  insuring  a  steady  production  all  the  year  round  of  S.OOO 
hp.  The  storage  basin  covers  an  area  of  1,700  acres.  This 
plant  represents  an  expenditure  of  $596,000,  and  the  trans- 
mission lines  supplying  the  municipalities  require  a  further 
outlay  of  $475,000.  At  present  about  4,000  hp.  will  be  supplied 
from  the  Eugenia  Falls  development  to  12  municipalities,  the 
principal  of  which  are  Owen  Sound,  Mount  Forest,  Orangcv-lle, 
Medford,  Kincardine  and  Grand  Valley;  but  ultimately  tlie 
output  will  be  doubled  and  the  number  of  towns  and  villages 
supplied  increased  to  24.  When  the  northern  district  is  sup- 
plied from  Eugenia  Falls  and  other  plants  in  that  section  it 
is  proposed  to  connect  the  district  with  the  Niagara  Falls 
system. 


Mr.  Leonard  Funk  has  been  appointed  Commissioner  of 
Public  Works  of  the  City  of  Spokane,  Wash. 

Mr.  Frank  H.  Ciutz,  Municipal  Engineer  of  Chambersburg, 
Penn.,  has  resigned  to  accept  a  position  in  the  city  service 
of  Philadelphia. 

Mr.  S.  C.  Odell,  of  Columbia,  S.  C,  has  been  appointed 
Manager  of  Terminals  of  the  Jacksonville,  Fla.,  Municipal 
Docks,  now  approaching  completion. 

Mr.  N.  H.  Bogue,  formerly  Assistant  Engineer  of  the  North 
Coast  Ry.,  has  been  appointed  Chief  Engineer  of  the  Oregon, 
California  &  Eastern  Ry..  a  projected  west  coast  railway,  of 
which  Mr.  Robert  E.  Strahorn  is  President. 

Mr.  Thomas  C.  Shedd,  Jun.  Am.  Soc.  M.  E.,  Instructor  in 
Mechanical  Engineering  at  Brown  University,  has  resigned 
to  accept  a  position  with  the  Phoenix  Bridge  Co.  at  Phila- 
delphia.    He  will  be   succeeded   by  Mr.   Frank   C.   Blake. 

Mr.  Richard  A.  Hart,  Assoc.  M.  Am.  Soc.  C.  E.,  Supervising 
Drainage  Engineer  of  the  United  States  Department  of  Agri- 
culture at  Salt  Lake  City,  has  been  appointed  to  take  charge 
of  the  newly  created  branch  office  of  the  United  States  Office 
of  Public  Roads  and  Rural  Engineering  at  Berkeley,  Calif. 

Prof.  John  C.  Tracy,  Professor  of  Structural  Engineering 
in  Sheffield  Scientific  School,  Tale  University,  has  been  ap- 
pointed to  succeed  the  late  A.  J.  Du  Bois  as  head  of  the 
Department  of  Civil  Engineering.  Professor  Tracy  was  grad- 
uated from  Sheffield  in  1S90  and  received  the  degree  of  Civil 
Engineer  in  1S92,  at  which  time  he  was  made  an  Assistant, 
and  in  1S94  an  Instructor.  He  was  appointed  Assistant  Pro- 
fessor of  Structural  Engineering  in  1902  and  Professor  of 
Structural  Engineering  in  1915. 


Edwin  Thomas  Munger,  General  Superintendent  of  the 
Hudson  &  Manhattan  R.R.  for  several  years,  died  on  Nov.  14 
at  his  home  in  Paterson,  N.  J.,  at  44  years  of  age.  He  was 
born  in  Menomonie,  Wis.,  and  was  graduated  from  the  Uni- 
versity of  Wisconsin.  Previous  to  his  connection  with  the 
Hudson  &  Manhattan  R.R.  he  was  General  Superintendent  of 
the   Metropolitan   Elevated  R.R.   of  Chicago. 

Theodore  Landsberg,  formerly  Professor  of  Bridge  and 
Structural  Engineering  at  the  Darmstadt  Technical  College, 
Germany,  died  on  Oct.  20,  at  the  age  of  68.  During  the  time 
of  his  professorship — ISSO  to  190S — he  made  a  prominent 
name  as  a  leading  student  and  investigator  of  structural  sub- 
jects, among  them  influence  lines  and  the  analysis  of  framed 
domes.  He  received  the  honorary  degree  of  doctor  of  engineer- 
ing some   years   ago. 

Dr.  A.  Veeder,  a  member  of  the  American  Public  Health 
Association,  and  a  writer  on  water-supply,  garbage  disposal 
and  similar  subjects,  died  at  his  home  in  Lyons,  N.  T.,  on 
Nov.  16.  He  was  born  in  Ashtabula,  Ohio,  in  1S4S,  and  was 
graduated  from  Union  College  in  1S70.  He  received  his 
medical  degree  from  the  University  of  Buffalo  several  years 
later.  For  several  years  Dr.  Veeder  was  Principal  of  the 
Ives  Seminary,  Antwerp,  N.  Y.  He  had  practiced  medicine 
for  the  last  30  years  in  Lyons. 
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COMING   MEETINGS 

THIRD    ANNUAL.    PENNSYLVANIA    WELFARE    AND    EFFI- 
CIENCY CONFERENCE. 
Nov.   16-19.      Conference   in   Philadelphia. 

NATIONAL  MUNICIPAL  LEAGUE. 

Nov.    IT-l'.i.      Annual   convention,    Dayton.    Ohio.      Secretary, 
Clinton    Rogers   Woodruff,    705   North   American    Building, 

I'hiladelphia. 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL      AND  • 
STEAM  ENGINEERS. 
Nov.  lS-19.     Annual  meeting  at  Zanesville.  Ohio.     Secretary, 
F.   E.   Sanborn,   Columbus,   Ohio. 

AMERICAN  INSTITUTE  OF  ARCHITECTS. 

Dec.   1-3.     Annual  convention   in  Washington,   D.  C.      Execu- 
tive   Secretary,    E.    C.    Kempe.    The   Octagon,    Washington. 

AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Dec.    10  and   11.      Convention   in   Chicago.      Secretary,   Arthur 
Kneisel,  29  South  La  Salle  St..  Chicago. 

ASSOCIATION  OF  .AMERICAN  PORTLAND  CEMENT   MANU- 
FACTURERS. 
Dec.  13-15.     Annual  meeting  in  New  York.     Secretary,  Percy 
H.   Wilson,  Bellevue   Court   Bldg.,   Philadelphia,   Penn. 

SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS. 
Dec.  27-Jan.   8.     Washington.   D.   C. 

MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS. 

Jan.   17-19.     Annual  meeting  at  Billings,  Mont.     Secy.,  C.  C. 
Widener,   Bozeman,   Mont. 

NINTH  CHICAGO  CEMENT  SHOW. 

Feb.    12-19.      First    Infantry    Armory   and    Coliseum.      Secy., 
R.  F.  Hall,  208  South  La  Salle  St.,  Chicago. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE    ROAD 
BUILDING.  ^      „   ,, 

Feb.  15-S.     At  Chicago.     Secy.,  J.  P.  Beck,  20S  South  La  Salle 
St.,   Chicago. 

Engineer.s'  Society  of  Western  Pennsylvania  announces 
that  twice  a  month  lists  of  positions  open  and  men  available 
will  be  published  in  its  notices  of  meetings.  The  service  is 
free  and  cooperation  is  solicited. 

The  Second  National  Exposition  of  Chemical  Industry  will 
be  held  at  the  Grand  Central  Palace,  New  York  City,  in  the 
week  of  Sept.  25.  1916.  The  first  exposition,  recently  held  in 
New  York  City,  was  sufficiently  successful  to  warrant  repeti- 
tion. 

American  Road  Builders'  Association — The  next  annual 
convention  will  be  held  at  Pittsburgh,  Penn.,  Feb.  22-25, 
1916.  In  order  to  supply  the  necessary  facilities,  the  Pitts- 
burgh City  Council  recently  appropriated  ample  funds  to 
put  Mechanical  Hall  of  the  Exposition  Building  in  shape  for 
this  convention.  It  has  been  decided  to  hold  the  annual  con- 
ventions hereafter  either  in  January  or  February. 

The  Society  of  Constrnetors  of  Federal  Buildings  will  hold 
its  seventh  annual  convention  at  Washington,  D.  C,  Jan.  3  to  6, 
1916.  It  is  intended  to  have  an  exhibition  of  building  mate- 
rials and  appliances,  an  exhibition  of  photographs  of  hoisting 
equipment,  etc.  There  will  also  be  an  exhibit  of  photographs 
of  United  States  public  buildings,  showing  the  different  styles 
of  architecture  that  have  been  in  vogue.  Information  as  to 
the  convention  and  the  exhibits  may  be  obtained  from  Irving 
D.  Porter,  3128  Mt.  Pleasant  St.,  Washington,  D.  C,  or  from 
Charles  Reed  Marsh,  secretary,  Brattleboro,  Vt. 

Atlantic  Deeper-Waterways  Association^At  the  eighth 
annual  convention  of  the  association,  adjourned  on  Nov.  12, 
the  following  officers  were  elected:  President,  J.  Hampton 
Moore,  of  Philadelphia;  vice-presidents,  J.  H.  Small,  North 
Carolina,  and  W.  S.  Bennett,  New  York;  F.  W.  Donnelly.  New 
Jersey,  and  J.  H.  Preston.  Maryland;  delegates-at-large,  J. 
Charles  Linthicum,  Maryland,  and  Frank  F.  Crane,  Massachu- 
setts. W.  H.  Schoff,  Pennsylvania,  was  reelected  secretary- 
treasurer.  Under  a  change  in  the  constitution  four  vice- 
presidents-at-large  and  two  delegates-at-large  are  elected. 

The  American  Civic  Association  will  hold  its  eleventh  an- 
nual convention  at  the  New  Willard  Hotel,  Washington,  D.  C, 
Dec.  28  to  31.  The  convention  will  be  held  in  conjunction  with 
the  Second  Pan-American  Scientific  Congress.  The  program 
will  include  addresses  and  discussions  relating  to  city,  town 
and  country  planning;  to  residential  and  garden-suburb  devel- 
opment; to  national  and  state  parks;  to  Niagara  Falls  pres- 
ervation; to  the  abatement  of  the  billboard  nuisance.  The 
Scientific  Congress  will  treat  the  scientific  aspects  of  several 
of  the  topics  just  mentioned.  The  secretary  of  the  associa- 
tion is  Richard  B.  Watrous,  Union  Trust  Building,  Washing- 
to      D.  C. 
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One-Plece  TruHHed   TriiuBit   Stundnrils 

A  new  line  of  precise  transits  is  being  introduced  by  W. 
&  L.  E.  Gurley,  Troy,  N.  Y.  The  principal  features  of  the 
new  instruments  are  the  standards  and  the  lower  plate  cast- 
ings. The  standards  are  cast  in  one  piece,  as  shown  in  the 
accompanying  sketch;  the  casting  is  of  bronze  and  of  angle 
cross-section.      It    is    fastened    to    the    plate    casting    by    eight 


ONE-PIECE    CASTING    FOR    TRANSIT    STANDARDS 

fillister-headed  screws  instead  of  four  screws,  as  in  the  usual 
type  of  transit  standard.  The  plate  castings  have  24  to  26 
radial  ribs  to  give  rigidity.  The  new  instrument,  with  a 
6.7-in.  horizontal  circle,  weighs  18i/4  lb.,  or  29 »4  lb.  with  the 
tripod.  The  list  price  is  $220.  The  same  construction  is  also 
used  for  an  instrument  with  a  6.25-in.  horizontal  circle, 
which  is  made  in  two  weights — 16%  and  271.;.  lb.  The  list 
price    is    the    same. 

Gang  Drilling  Mnctaine  for  Structural  Steel 

There  is  in  the  Machinery  Building  at  the  Panama-Pacific 
E.\position  a  new  gang  drill  which  is  claimed  to  bore  a  larger 
number  of  holes  than  any  such  drill  hitherto  made.  A  front 
view  of  the  machine  is  shown  herewith.  The  drills  are  ro- 
tated by  two  sprocket  chains,  which  engage  with  sprocket 
wheels  mounted  on  the  spindles  of  each  alternate  drill  head. 
This  enables  the  drill  spindles  to  be  brought  very  close  to- 
gether without  requiring  the  driving  sprocket  to  be  of  very 
small  diameter.  Each  drill  head  may  be  moved  independently 
of  the  other  and  is  clamped  to  the  horizontal  slide  by  a  hand 
lever.  The  frame  which  carries  the  drill  heads  is  stationary 
and  the  table  on  "which  the  plate  or  other  material  to  be 
drilled  is  placed  is  raised  by  automatic  mechanism  to  give 
any  desired  feed.  The  drills  can  be  spaced  as  accurately  as 
in  any  gang  drilling  machine,  and  provision  is  made  for 
automatic  feed  of  cooling  and  lubricating  liquid.  In  the  pres- 
ent machine  the  closest  spacing  possible  is  about  3  in.,  but 
with  slight  alterations  in  design  it  will  be  possible  to  reduce 
this.  The  chuck  takes  standard  sizes  of  twist  drills  and  is 
arranged    to   permit    their   quick    removal    from    the    machine. 


The  inventor  of  the  machine  is  Aaron  Hill,  of  Los  Angeles. 
and  the  first  machine  was  built  at  shops  in  that  city  The  ma- 
chine is  being  placed  upon  the  market  by  the  Hunt  Engineer- 
ing and  Sales  Agency,  Baker-Detwiler  Building,  Los  Angeles, 
Calif. 

Patented    Concrete    <Junrd    Rail 

A  reinforced-concrete  guard  rail  for  use  on  highways  has 
been  patented  by  H.  E.  Dillon,  Construction  Engineer,  Olean. 
N.  Y.,  who  manufactures  the  steel-unit  reinforcement  and 
the  special  forms  for  molding  the  rail  and  posts.  The  rail 
itself  is  of  inverted  V-shape  cross-section  and  is  reinforced 
with  diamond-mesh  wire  cloth.  It  is  made  in  8-ft.  lengths 
and  is  connected  to  the  posts  by  slotted  iron  strips  attached 
to  the  under  side  of  the  rail.  Through  these  strips  bolts  in 
the  top  of  the  posts  are  passed  and  held  by  nuts.  While  the 
forms  are  in  sections,  the  rail  may  be  cast  monolithic  if 
desired.     The  posts  are  round.  6  in.  in  diameter,  spread  at  the 


HJk 


i   N 


■7Tr77mTr,>77rmTrj7T77n 


^WW 


IVlX-^ 


WA 


DILLON   REINFORCED-CONCRETE   GUARD   RAIL 

'base  to  12  in.  The  tops  of  the  posts  are  tapered  to  avoid 
frost  damage  to  the  rail  and  to  give  it  a  firm  bearing  under 
all  conditions.  The  reinforcement  forms  a  framework  which 
would  stand  of  itself,  thus  providing  the  completed  structure 
with  considerable  strength  against  shock.  The  inventor 
claims  that  this  rail  ma.v  be  erected  in  place  at  approximately 
the   cost   of  a   first-class   wooden   guard   rail. 

0.vyaeetTlene   AVelding  and   Cutting   Outfits 

A  newly  improved  line  of  cutting  and  welding  outfits, 
designed  by  A.  J.  Fausek,  is  being  made  by  the  Modern  Engi- 
neering Co.,  St.  Charles  and  14th  St.,  St.  Louis,  Mo.  They  are 
variously  arranged  for  concerns  all  the  way  from  small 
smiths  and  manufacturers  up  to  tlie  largest  railways,  welders 
and  wreckers.  The  important  item,  besides  hose,  gages,  etc., 
is  the   torch — which   is   shown   in   the   view   as   fitted   for   cut- 
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K.AUSEK    OXYACETYLENE   TORCH    FITTED   FOR   CUTTING 

ting.  Patent  check-valves  prevent  flow  from  one  gas  line  to 
the  other.  The  handle  is  a  one-piece  light-alloy  casting. 
To  attach  the  cutter,  the  welding  arm  and  tip  are  removed 
from  the  mixing  chamber,  and  the  cutting  head,  with  its 
oxygen-control  valve  and  conduit,  is  put  on.  The  tank-hose 
connections    are    not    disturlied. 
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Ry  K.  W.  TjVaickv: 


Tlie  Boston  &  Maine  IM!.  rrossos  the  Hudson  Ei\eP 
jnst  east  of  .Mcchanu-sville,  X.  Y.,  by  a  double-track  briiluc 
consisting  of  nine  deck-truss  spans,  each  about  130  It. 
long.  At  the  west  end  is  a  double-track  deck-girder 
s])an  across  the  Stillwater  Eoad.  The  truss  spans  of  the 
old  structure,  built  in  1878,  consisted  of  doublo-intcr- 
.section  Pratt  trusses  of  eight  panels,  having  Phcenix  com- 
pression meniijers.  In  1893  these  spans  were  strengthened 
by  the  addition  of  a  center  truss. 

The  new  structure,  which  has  recently  been  completed, 
is  similar  to  the  old  one,  e.xcept  that  the  truss  spans  are 
of  si.x  panels  of  the  single-intersection  AVarren  type.  The 
new  structure  is  much  the  heavier.  The  alignment  and 
^'rade  remain  the  same  and  the  old  piers  are  used  for  the 
new  structure.  Fig.  3  is  a  general  view  of  the  bridge  as 
seen  from  the  west  bank  of  the  river. 

Conditions  .\t  tiie  Site 

Just  north  of  the  bridge  site  the  Iloosick  Kiver  empties 
into  the  Hudson,  while  half  a  mile  below  is  the  West 
Virginia  Pulp  and  Paper  Co.'s  dam,  built  for  power 
]iurposes.  The  normal  depth  of  water  at  the  bridge  site 
is  from   12  to   14  ft.     The  jnain  current  flows  between 

•3e    Fuller   Ti-n  ace.    Or<uiso,   N\   J. 


])icrs  8  and  !l.  The  river  bottom  varies  from  nick  over- 
lain by  sand  to  a  bare  I'ock  tldor,  and  is  fairly  iiniforni 
and  level. 

Tratlic  was  maintained  at  all  times.  There  was  an 
average  of  about  20  trains  over  the  structure  per  working 
day  of  8  lir.  Material  storage  room  was  limited  Ui  a' 
narrow  strip  el'  ground  on  each  side  of  the  track.  'J'here 
was  a  \er}'  sharp  curve  at  eat-h  end  of  the  bridge. 

Falsework  Used  ix  i']i;ECTiox 

The  general  method  of  erection  adojited  was  to  false- 
work the  old  structure  and,  with  traffic  on  one  track, 
remove  one  side  of  a  span  and  place  the  new  steel  and 
deck,  then  to  transfer  traffic  and  complete  the  opposite 
side  of  the  span.    This  process  was  repeated  span  by  span. 

As  all  river  spans  were  alike  and  the  river  bottom  fairly 
level,  a  standard  form  of  falsework  bent  was  used,  except 
the  falsework  for  the  girder  .spans,  at  the  land  ends, 
around  the  piers  and  at  the  oast  abutment  of  the  river 
spans.  The  standard  form  of  bent  was  of  two  stories,  each 
being  made  of  two  half  bents  spliced  at  the  center.  The 
lower  story  had  eight  10x12  plumb  legs  about  25  ft.  long, 
ea]is  and  sills  of  two  10xl2's  20  ft.  long  spliced  at  the 
center  by  4x10  scabs,  and  bracing  of  3xl0's  bolted  on. 


FIG.    1.      BKIDGK    F.\l..SE\VuKKEU    WITH    TWO-STORY    BE.VTS;    STP:EL    ERKCTlO.N    (Joi.NG    FUli\S  AKD 
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The  upper  story  consisted  of  ^^i.K  plumb  legs  ami  two 
batter  legs,  10x12,  on  10x10  sills,  spliced  at  the  middle 
hv  3xl0's.  The  batter  legs  were  connected  to  the  ends 
of  the  floor-beams  of  the  old  structure  by  hardwood  scabs 


The  contract  required  that  the  old  structure  be  removed 
and  loaded  on  cars,  the  wrought  iron  and  cast  iron  to 
be  loaded  in  separate  cars.  The  old  steelwork  was  cut 
up  with  oxyacetylene  flame  for  loading. 

Erection  was  started  at  the  west  end  of  the  structure, 
with  a  locomotive  crane  placing  falsework  and  a  wooden 
derrick  car  to  follow  up  for  removing  the  old  and  placing 
the  new  structure.  After  a  few  months'  work  a  second 
crane  was  placed  on  the  job  and  was  used  in  the  yard 
to  feed  the  derrick  car,  load  old  material  and  bring  up 
and  lay  the  uew  ties. 

On  account  of  having  to  clear  the  piers  for  alterations 
to  the  masonry,  sufficient  falsework  lumber  was  bought 
to  falsework  completely  at  one  time  either  the  girder 
spans  and  two  truss  spans  (ir  three  truss  spans.     It  was 


A 

STD.  BOTTOM  BENT 


B 

ST-D.  TOP  BENT 


OVER  PIERS,  WITH  OLD  STEEL  IN  PLACE 

DESIGN   OF   FALSEWORK   USED   IX   REMOVAL  OF    OLD    BRIDGE    STEEL   AND    ERECTION    OF   NEW 


and  steel  plates  bolted  to  the  floor-beams,  rivets  in  the 
stringer  connections  being  knocked  out  for  this  purpose. 
As  the  bents  were  placed  at  the  panel  points  of  the  old 
structure,  the  caps  were  made  of  two  separate  lOxlO's. 
The  transverse  braces  were  3xl0-in.  and  2xl0-in.  planks. 
The  inequalities  in  the  river  bottom  were  taken  up  by 
shoes  bolted  to  the  sills  of  the  lower  bents  and  by  blocking 
between  upper-storv'  and  lower-story  bents.  Between  the 
two  stories  10xl2-in.  stringers  were  placed,  and  later 
M'hen  the  old  steel  and  top-story  falsework  were  removed 
the  blocking  to  support  the  new  steel  was  laid  on  these 
stringers.  The  old  floor  system  was  blocked  up  from  the 
top  of  the  top-storj^  bents  by  means  of  tx8-in.  stringers. 
The  falsework  was  braced  Ijetween  juers  by  fixS-in. 
liorizontal  sasli  and  3xl0-in.  bracing. 

Erection  Methods  and  Plant 

All  piers  and  abutments  were  made  of  stone  masonry; 
the  river  piers  had  been  jacketed  with  concrete.  In  order 
to  distribute  the  reactions  from  increased  load,  I-beam 
grillages  were  embedded  in  the  masonry.  As  the  grade 
remained  the  same  and  the  distance  from  top  of  masonry 
to  base  of  rail  was  practically  tlie  same  for  the  new  as 
for  the  old  structure,  the  old  masonry  Imd  to  be  cut  down 
to  receive  the  grillages. 

This  operation  necessitated  spanning  the  piers  and 
abutments  so  that  they  could  be  cleared  and  cut  down  for 
)Wacing  grillages.  This  was  done  in  the  case  of  the  river 
piers  by  placing  bents  each  side  of  the  piers  and  using 
<teel  stringers  from  the  old  structure.  For  the  east 
abutment  an  extra  bent  was  u.sed,  while  for  the  west 
abutment  and  pier  9  the  girder  spans  were  set  east  about 
8  ft.  on  special  bents  after  the  end  panel  of  span  No.  9 
had  been  removed,  the  abutment  being  spanned  by  timber 
stringers. 


framed  in  a  yard  just  north  of  the  bridge  site  and  close 
to  the  river  bank.  When  sufficient  falsework  had  been 
placed  and  the  necessary  portion  of  span  No.  9  had  been 
remo\ed,  the  derrick  car,  assisted  by  the  falsework  crane, 
set  the  old  girder  spans  east  8  ft.,  their  ends  being  sup- 
ported on  special  bents  of  falsework.  This  cleared  piei' 
9  and  the  west  al)utment.  The  change  was  made  between 
trains. 

Starting  from  the  east  end,  the  derrick  car  then  re- 
moved one  side  of  span  9,  taking  out  at  one  time  two 
]ianels  of  steel  and  tiie  top  falsework.  Two  panels  of  the 
new  steel  were  then  set  on  blocking  on  the  lower-story 
falsework.  The  derrick  car  backed  up  westward  an<l 
repeated  the  process  until  the  old  span  was  removed  and 
the  new  one  put  in  place.  As  soon  as  pier  9  had  been  cut 
down,  the  grillage  beams,  shoes,  etc.,  were  placed.  As 
the  masonry  was  removed  in  courses,  it  could  not  be 
accurately  cut  to  grade.  The  grillages  were  concreted  in 
at  the  proper  elevation,  being  temporarily  supported  on 
i-ails  or  struts  taken  from  the  old  structure,  with  plate 
liners  or  pieces  of  Phoenix  columns  (cut  to  correct  length) 
set  under  them.  The  one  exception  to  this  procedure  was 
the  grillage  at  pier  9,  which  was  hung  from  timber  beams 
until  concreted  in  place. 

After  one  track  of  span  9  had  been  completed  and  the 
ties  laid,  the  old  girder  span  was  removed  and  loaded 
on  cars  by  the  derrick  car  and  falsework  crane  and  run 
back  on  a  siding.  The  girder  spans  were  shipped  riveted 
up  complete,  and  all  ties  for  a  new  span  were  placed  while 
in  the  yard  at  the  site.  The  derrick  car  and  falsework 
crane  set  the  span;  the  steel  bent  supporting  the  east 
end  had  previously  been  set. 

Ties  for  the  truss  spans  were  framed  in  the  yard  and 
piled  up  by  panels.  As  the  ties  were  framed  so  as  to 
remove  .some  of  the  camber  in  the  s])an,  the  daps  in  them 
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were  of  different  depths.  These  ties  were  loaded  on  a. 
tint  car  and  nm  out  and  set  from  the  main  traik  by  the 
falsework  crane  or  the  yard  crane. 

The  yard  crane  later  assembled  by  panels  the  tloor  sys- 
tem of  the  truss  spans,  and  during  the  period  when  there 
was  danger  from  ice.  set  most  of  the  floor  system.  The 
falsework  crane  assisted  in  removing  the  old  steel  from 
the  piers  and  placed  the  grillages,  shoes,  end  Hoor-beams, 
stringers  and  batter  and  plumb  end-posts  of  the  new 
spans. 

After  the  river  had  frozen  over,  the  falsework  bents 
on  being  removed  by  the  derrick  car  were  snaked  along 
on  the  ice  by  the  falsework  crane  for  erection  in  new 
])ositiou.  For  several  spans,  holes  for  the  falsework  bents 
had  to  be  cut  through  ice  18  in.  thick. 

^Materials  and  plant  for  concreting  were  placed  on  two 
flat-cars,  which  were  loaded  in  the  west  yard.  The  cars 
\\ere  run  on  the  bridge  between  trains  and  placed  on  the 
dead  track.  The  concrete  was  placed  by  means  of  a  long 
chute  let  down  between  the  cross-ties.  Wire  mesh  was 
placed  in  the  concrete  to  assist  in  bonding  it  and  to 
])revent  it  from  spalling  off.  Owing  to  traffic  and  working 
conditions,  considerable  of  the  concreting  had  to  be  done 
at  night.  When  it  was  necessary  to  concrete  during 
freezing  weather  the  materials  were  heated  by  means  of 
a  steam  line,  the  steam  being  supplied  by  one  of  the 
cranes. 

Work  was  started  the  second  week  in  August,  1914, 
and  all  steel  had  been  erected  l^y  the  middle  of  February, 
1915.  The  steel  was  fabricated  and  erected  by  the  bridge 
and  construction  department  of  the  Pennsylvania  Steel " 
Co.,  Steelton,  Peun.,  for  whom  .J.  F.  Eitter  is  Superin- 
tendent of  Erection  antl  H.  E.  Trout,  Engineer  in  Charge 


in  the  field.  The  writer  was  associated  with  the  de.sign 
of  the  falsework  in  the  ollice  and  diil  tiie  engineering  in 
tlie  licld. 

Co=opea'aftflve  Tedhaaacsil  ScSaooSs 
Meett  Fa'eseiatl  Heedls 
By  Fred  E.  Ayek* 
A  review  of  the  files  of  the  leading  engineering  maga- 
zines shows  that  practically  every  subject  in  tlie  engineer- 
ing-school  curriculum   and   the  method   by   which    it   is 
taught  have  been  attacked  by  practicing  engineers.    Many 
advantageous  changes  have  resulted.    So  many  of  the  de- 
ficiencies in  engineering  education  are  overcome  by  the  co- 
operative system  that  a  few  hints  on  starting  such  a  course 
ought  lo  be  of  interest. 

What  Is  the  CoorEUATivE  System  ? 
Herman  Schneider,  Dean  of  the  College  of  Engineer- 
ing, Uni\ersity  of  Cincinnati,  ha.s  well  stated  the  funda- 
mental idea  thus: 

The  practice  of  ensineerins  cannot  be  learned  in  a  uni- 
versity; it  can  be  learned  only  where  engineering  is  prac- 
ticed— namely,  in  the  shop  or  field.  The  theory  underlying 
the  practice  may  be  obtained  outside  of  the  university,  but 
can  be  best  obtained  in  an  organized  system  of  instruction 
under  skilled  teachers. 

In  this  system  the  students  are  grouped  in  pairs  and 
spend  alternate  periods  at  work  in  the  indiistries  and  at 
school  in  the  engineering  college  {American  Machinist. 
July  2S,  1910;  see  also  Engineering  News,  July  9,  1908). 
Wheue  Ake  Cooperative  Courses  Possible? 
Although  there  are  over  600  colleges  and  universities 
in  this  country,  less  than  50  of  them  are  so  located  that 
t'oiiperative  courses  in  engineering  are  practicable.  The 
cooperative  system  is  possible  in  any  vocation  or  indus- 
try which  includes  both  an  art  and  a  science.  But  in 
order  to  be  practicable,  the  "'organized  system  of  in- 
struction" must  \isually  be  near  enough  to  the  practical 
work  .so  that  the  student  will  not  be  required  to  e.xpend 
more  than  a  reasonable  amount  of  time  and  money  in 
going  from  one  to  the  other.    In  railroad  engineering  it 

llunicipal  University  of 
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has  been  found  practicable  to  have  tlic  student  work  as 
far  away  from  the  colleijc  as  he  can  travel  Ijetween  Satur- 
day night  and  Monday  morning,  since  his  fare  ccsts  him 
nothing.  By  making  the  alternating  periods  long  it  is 
]iraeticable  in  many  cases  to  carry  on  the  system  even 
though  college  and  work  are  widely  separated. 

It  is  easy  to  understand  how  a  factory  can  cooperate 
to  advantage  with  the  engineering  school,  but  the  applica- 
tion of  the  system  to  civil  engineering  is  not  so  apparent. 
The  mechanical  engineer  manufactures  his  product  in  a 
factory  and  ships  it  to  the  consumer,  while  the  civil  engi- 
neer must  usually  build  his  product  on  the  site  of  its  fu- 
ture use.  Therefore  any  organization  engaged  more  or 
less  continuously  in  work  requiring  the  services  of  civil 
engineers  offers  an  opportunity  for  cooperative  students. 

TiiK  IxDtJSTKiEs  Will  Co(")I'EI!ate 

.\  railroad  is  an  organization  wliich  suggests  itself 
at  once.  But  when  the  attempt  was  first  made  in  Cin- 
cinnati to  cooperate  with  the  railroads  there,  none  of  the 
chief  engineers  would  believe  that  college  students  coitld 
be  induced  to  work  as  laliorers  on  the  section  gangs  and 
associate  with  the  foreigners  employed  there.  Soon  after 
this  attempt  had  failed,  D.  C.  Buell,  at  that  time  in 
charge  of  the  Educational  Bureau  of  the  Union  Pacific 
R.Ii.,  consented  to  try  some  of  the  civil-engineering  stu- 
dents during  the  summer.  Eight  boys  were  taken  to 
Omaha,  and  they  worked  there  as  section  hands  all  sum- 
mer, part  of  the  time  in  the  yard  section  and  the  remain- 
ing time  in  an  extra  gang  on  main-line  work.  After  this 
demonstration  there  was  no  difficulty  in  placing  them  at 
home.  One  and  in  some  eases  two  years  can  be  spent 
profitably  on  track  work,  including  yard,  main-line  and 
extra-gang  work.  The  remainder  of  the  time  is  divided 
among  the  signal  corps,  carpenter  and  bridge-repair  gangs 
and  the  engineering  corps.  Some  time  is  spent  in  the  of- 
fice in  clerical  work  to  acquaint  the  student  with  the  ac- 
counting and  cost-keeping  methods  of  the  department. 

The  majority  of  cities  having  shops  enough  to  make  a 
cooperative  course  in  mechanical  engineering  possible  also 
have  enough  construction  work  going  on  to  provide  em- 
ployment for  a  number  of  civil-engineering  students.  The 
first  year  or  two  can  be  spent  to  advantage  in  a  .structural- 
iron  works  and  the  following  years  at  such  construction 
work  as  is  available  in  the  vicinity.  It  is  evident  that  the 
sequence  of  work  in  construction  cannot  be  planned  with 
the  same  definiteness  as  in  a  factor}',  yet  experience  shows 
that  the  men  are  promoted  about  as  fast  as  their  capabili- 
ties warrant.  Since  construction  work  stops  in  cold 
weather,  it  is  better  to  work  these  students  continuously 
during  the  summer  and  let  them  take  the  college  work 
given  to  the  other  students  in  the  summer  term  in  alter- 
nate periods  during  the  cold  months. 

At  present  the  civil-engineering  students  in  Akron 
are  employed  on  the  railroad,  on  a  iii1,000,000  building 
being  erected  by  the  B.  F.  Goodrich  Co.  and  on  the  sew- 
age- and  garbage-disposal  plants  being  built  for  the  city. 

Again,  in  selecting  an  industry  care  must  be  taken  to 
see  that  the  work  offers  educational  opportunities.  A  ma- 
chine shop  doing  general  repair  work,  even  though  it 
employs  a  small  force  and  has  limited  equipment,  is  usu- 
ally a  far  better  place  for  a  student  in  mechanical  en- 
gineering to  work  in  than  a  big  manufacturing  plant 
in  which  the  work  is  done  Ijy  automatic  machinery 
Many  educators  believe  tliat  strict  precautions  are  neces- 


sary to  prevent  employers  from  exploiting  students.  In 
the  nine  years  that  the  writer  has  been  engaged  in  this 
work,  less  than  .3%  of  the  firms  employing  cooperative 
students  have  persisted  in  treating  them  unfairly.  Since 
the  "organized  system  of  instruction"  is  in  the  business  of 
education,  it  should  take  the  initiative  in  starting  the  new 
system.  However,  in  several  instances  this  first  step  has 
been  taken  by  the  manufacturers  themselves. 

Of  course  it  is  necessary  to  know,  in  a  general  way,  what 
kinds  of  work  the  student  will  get  in  his  progress  through 
the  shop,  but  at  first  it  is  not  essential,  and  often  it  is 
not  possible,  to  outline  a  specific  cotirse  of  four  months  in 
one  department,  six  months  in  another,  etc.  In  practically 
every  case  such  a  course  can  be  satisfactorily  agreed  upon 
by  the  institution  and  the  employer  as  the  latter  gets 
more  experience  with  student  labor.  Sometimes  employers 
hesitate  to  cooperate  for  fear  the  system  will  not  be  satis- 
factory and  they  will  be  obliged  to  retain  the  students  at 
least  one  school  year.  Hence,  it  is  safe  for  the  educator 
to  agree  to  remove  the  students  whenever  the  employer 
is  not  satisfied  with  their  work.  Stich  occasions  seldom 
arise,  and  usually  no  difficulty  is  experienced  in  placing 
the  students  with  some  other  firm. 

A  common  wage  scale  is  very  desirable  if  the  employers 
can  be  prevailed  upon  to  agree  to  it.  When  the  course 
is  started  there  are  usually  so  few  students  involved  in 
any  one  organization  that  the  employer  classifies  them 
under  one  of  the  rates  already  established.  A  common 
scale  can  be  agreed  upon  later  when  there  are  enough 
students  involved  to  make  such  a  procedure  worth  the 
consideration  of  the  employer. 

The  solicitor  must  be  qualified  to  go  into  an  industry 
and  point  out  the  specific  places  in  which  student  help 
could  be  utilized  profitably.  If  an  institution  contem- 
plates starting  cooperative  courses,  those  teachers  who 
have  a  practical  knowledge  of  the  art  involved  and  who 
have  thoroughly  familiarized  themselves  with  the  system 
can  make  the  necessary  investigations  to  see  if  the  system 
is  possible.  Of  course  one  experienced  in  such  work  can 
make  the  survey  much  quicker,  and  most  institutions  at 
present  operating  these  courses  would  doubtless  be  glad 
to  send  a  man,  making  no  charge  except  expenses. 

If  the  system  is  to  survive  long,  the  students  must  be 
connnercially  profitable  to  the  employer.  A  number  of 
firms  may  be  willing  to  enter  into  the  scheme  and  a  few 
remain  in  it  from  a  philanthropic  standpoint,  but  per- 
manent success  cannot  be  achieved  in  this  manner. 

Also,  the  successful  operation  of  the  system  is  much 
more  difficult  than  that  of  the  regular  engineering  courses 
and    requires  constant  and  careful   attention   to   details. 

The  Cookdination  Dep.vrtment 

The  coordination  department  is  essential  to  the  success- 
ful operation  of  the  system.  Its  functions  may  l)e  classi- 
fied under  two  general  head.s — educational  and  business. 
Its  educational  features  are  described  in  the  catalogs 
of  the  institutions  using  the  cooperative  system  and, 
briefly,  include  all  the  college  work  necessary  to  supple- 
ment the  outside  training  by  explaining  that  part  of  the 
vi'ork  which  the  foreman  has  not  time  to  explain  and  also 
th.e  exemplification  of  the  theory  of  each  course  as  found 
in  the  student's  practical  work. 

Under  the  second  head  come  all  the  business  details 
incident  to  smooth  operation — such  as  soliciting  places  of 
employment,  furnishing  students  for  such  places,  planning 
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courses  ill  the  >lui|is.  adjustiiij;'  diHk-ullies  wiili  llic  en;- 
|il()yors,  viv.  It  iiiusl  be  i('iiu'nil)cn'ti(]  that  the  ciiiiildycr 
is  a  l)usiiu>s,s  man  and  cxiiccts  to  lia\i'  all  tlu'si'  details  at- 
tended to  promptly  and  in  a  liusinesslike  manner. 

The  coordinator  will  find  that  many  dilKculties  with 
foremen  can  be  avoided  if  he  t^-ets  well  acquainted  with 
them  and  calls  on  them  olten  enou.uh  to  keep  thoroughly 
in  touch  with  each  student,  so  that  he  can  rectify  bad  ten- 
dencies ill  the  student  before  any  trouble  arises.  Jt  should 
1)1'  till'  aim  of  tlie  coordinator  to  sec  that  the  students 
cause  no  more  trouble  in  the  shop  than  any  other  em- 
ployees, and  less  if  possible.  Time  is  well  spent  in  ex- 
plaining the  system  carefully  to  the  man  directly  in  chari;e 
of  the  students.  The  student's  foreman  and  his  fel low- 
workmen  have  considerable  respect  for  the  l)oy  who  is  will- 
ing to  work  as  they  do  in  order  to  get  an  education.  And 
the  general  attitude  of  the  foreman  and  workmen  is  a  po- 
tent factor  in  the  ^uccess  or  failure  of  the  system. 

KdUC'ATIOXA],    AnVAXTACIIOS    OK    C0('>1'E1',AT1VE    Sys1'|.;M 

The  educatiiuial  adxantages  of  the  system  lunc  liccii 
fully  de.scribed,  hut  a  few  of  the  sei-ondary  results  and 
conclusions  are  new  and  interesting'.  One  good  roiilt 
of  the  system  has  been  to  bring  more  forcibly  to  the  atten- 
tion of  the  colleges  of  engineering  the  fact  that  there  is  a 
science  of  engineering  and  that  nio.st  of  the  subjects 
in  the  curriculum  are  tools  used  in  its  development.  This 
enforces  teaching  specific  applications  of  the  various  sub- 
jects and  develops  the  ability  of  the  student  to  use  in 
the  solution  of  his  problems  not  only  the  limited  knowledge 
he  is  able  to  retain  but  also  that  which  can  be  found  m 
library,   laboratory   and  shop. 

This  system  has  also  done  much  in  correcting  some  of 
the   erroneous   ideas   resulting   from    tlie    misuse   of    tlie 


terms  '"practical"  and  ''thcorctical."  The  student  who  is 
taught  theory  through  its  ((jiistant  ajjplic'ation  to  real  engi- 
neering problems  and  who  daily  coordinates  his  shop  work 
with  his  college  training  soon  realizes  that  "the  theory 
that  will  not  work  out  in  practice"'  is  a  mighty  poor  tlieory 
fi'oiii  an  engineer's  standpoint. 
£*; 

An  ornamental  copper  cornice  about  10  ft.  wide  and  8 
ft.  deep,  carried  by  steel  cantilever  framing,  is  a  structural 
and  architectural  feature  of  the  new  club  building  for 
the  Missouri  Athletic  Association  at  St.  Louis,  Mo.    Fig. 
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FIG    1.      uHXA.UEiNTAL.   CUKNICE    OP    lU-FT.    CANTILEVEr; 

CONSTRUCTION    ON    THE    MISSOURI    ATHLETIC 

ASSOCIATION  BUILDING,  ST.  LOUIS.  MO. 


Sectional 
A-A 

Details      at     Corner    Columns 
FIG.    2.      DETAILS    OF    CANTILEVER    FRAMING 
FOR  CORNICE 

1  is  a  striking  view  of  the  cornice,  erected  in  advance 
of  the  exterior  walls  (Sept.  18,  1915).  The  completed 
roof  is  shown  below  the  bottom  of  the  ornamental  brackets 
of  the  cornice. 

The  building  is  10  stories  high,  of  steel-frame  con- 
struction. The  columns  are  of  heavy  H-beams,  and  the 
outer  columns  are  carried  above  the  roof  to  the  top  of  the 
cornice.  To  the  web  of  each  of  these  outer  columns  is  riv- 
eted a  built-up  H-column  having  a  bracket  support  for  a 
cantilever  15-in.  I-beam  71/2  ft.  long,  which  is  secured  also 
by  a  top  plate  riveted  to  the  top  of  the  column.  The 
outer  ends  of  the  cantilevers  are  connected  by  a  line  of  9- 
'in.  I-beams.    The  construction  is  shown  in  Fig.  2. 

Upon  the  steel  framing,  and  extending  21^  ft.  beyond 
it,  is  a  o-in.  concrete  slab.  The  ornamental  copper 
cornice  projects  3  in.  beyond  tliis,  making  a  total  canti- 
lever length  of  10  ft.  :>  in.  from  center  of  column. 
Special  c'onstruction  is  rc(piircd  for  the  corner  columns, 
as  shown. 

The  W.  .M.  SutherlamI  Knilding  and  Contracting  Co., 
of  St.  Louis,  is  the  general  contractor  for  the  building. 
G.  F.  A.  Brueggeman  and  William  B.  Ittner,  of  St. 
Louis,  are  the  associated  architec-ts. 
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^'l'.V(V/'l^7^' — A  .su  Oik  urine  frame  is  usi'tl  in  tidal 
waters  supported  ind-ependent  of  tli.e  drill  hoat. 
Lighter  drills  are  necessary  than  when  drilling 
from  a  barge.  In  shallow  rough  waters,  tripod 
drills  are  muunlcd  on  raised  platforms  or  special 
pontoons. 

Where  tidal  clianges  are  ineasiired  in  iiiche.s  rather 
than  in  feet  tire  simple  barge  method  of  drilling  is  often 
employed.  Where  drilling  must  be  carried  on  under  condi- 
tions affected  hy  a  considerable  rise  and  fall  of  tide,  tlie 
problem  requires  a  different  solution.  Drill  barges  lilvc 
those  described  in  previous  articles  have  been  employed 
successfully  for  this  work  where  the  spudding  engines 
have  been  so  adjusted  as  to  keep  a  definite  weight  on 
each  spud,  so  that  when  the  tide  rose  tlie  barge  was  lifted 
and  wlien  it  fell  tlie  barge  was  lowered  automatically. 

However,  this  system  is  difficult  and  even  hazardous 
where  the  tide  movements  are  consideralile,  as  there  is 
danger  of  wrecking  the  drilling  apparatus  in  case  the  steel 
should  become  stuck  when  the  drill  is  on  top  of  the  frame 
and  the  tide  is  falling.  In  such  a  case  something  would 
have  to  give  away,  either  the  drill  steel  or  tlie  frame. 
Jloreover,  serious  strains  might  be  placed  on  the  spuds 
or  barge  hull  should  trouble  develop  with  the  power  or 
spudding  engines.  Another  difficulty  under  such  circum- 
stances is  that  the  operator  finds  it  hard  to  get  used  to 
feeding  his  drills  at  different  rates,  depending  on  whether 
the  tide  is  rising  or  falling. 

DiiiLLiNG  IN  Tidal  axd  Shallow  Waters 

In  places  where  the  tide  differences  are  o\er  a  few  feet 
and  the  work  is  exposed  to  wave  action,  the  apparatus 
.sho\vn  in  Fig.  21  has  been  found  more  advantageous.  This 
equipment  is  variously  known  as  the  submarine  drill 
frame,  the  Sanford  Ross  frame  and  the  auto-screw  frame. 
Each  drill  and  its  frame  are  mounted  directly  on  a  spud, 
the  latter  being  placed  on  the  rock  bottom  with  its  top 
flexibly  attached  to  the  barge.  Under  certain  difficult  con- 
ditions the  spuds  are  sometimes  guyed  to  kedge  anchors. 
Thus  the  drill  support  is  unaffected  by  the  tide,  but 
remains  fixed  and  may  be  held  absolutely  in  line  during 
the  drilling  operations.  This  method  of  drilling  was 
developed  by  P.  Sanford  Eoss,  of  Jersey  City,  one  of 
the  principal  pioneers  in  the  development  of  submarine 
work  along  the  Atlantic  Coast. 

Prior  to  the  introduction  of  this  method,  work  was 
carried  on  in  waters  affected  by  tide  and  wave  motion 
only  under  tlie  greatest  difficulties.  This  type  of  drill 
plant  has  been  used  extensively  in  many  harbor  imjirove- 
ments,  notably  in  the  Pacific  approaches  to  the  Panama 
Canal,  where  the  tide  variations  approximate  24  ft. 

Suhmarixi:   1)i;ii.i.    Kra.me 

The  drill  is  mounted  on  a  long  frame  or  shell.  The 
feed  screw  is  operated  by  means  of  a  separate  engine  on 
top  of  the  frame.  The  frame  is  bolted  to  a  heavy  wooden 
spud,  which  is  usually  provided  with  an  iron  shoe  on  the 

•Inpeisoll-Rancl    Co.,    11    Bio.a(l\vay,    New    York     City. 


liottDin.  When  ihc  drilling  is  done  through  a  tube,  the 
latter  is  usually  attai'hed  rigidly  to  the  spud  and  rests 
on  the  bottom,  thus  helping  to  support  the  spud.  The 
location  of  the  drill  and  frame  on  the  spud  is  of  course 
determined  by  the  depth  of  the  water  and  the  rise  and 
fall  of  the  tide,  and  will  remain  a  definite  distance  from 
the  rock  irrespective  of  the  tide.  The  spud,  with  the 
drill  and  frame  attached,  is  handled  by  a  derrick  boat 
and  placed  by  it  in  tlie  various  positions  desired  for 
drilling  the  holes.     Whether  the  spud  is  guyed  to  sup- 


PIG.    21.    SUBMARINE    DRILLING    FRAME    FOR 
TIDAL  WATERS 

jiorts  on  the  derrick  boat  or  to  separate  kedge  anchors, 
■  the  boat  is  allowed  to  rise  and  fall  with  the  tide.  The 
man  who  operates  the  drill  is  stationed  in  a  cage  attached 
to  the  drill  frame  and  has  complete  control  of  the  opera- 
tion of  the  machine.  The  boilers  which  supply  the  steam 
for  the  drills  are  located  on  the  derrick  boat  and  are 
connected  to  the  drills  by  means  of  ruliber  steam  hose. 
The  changing  and  sharpening  of  the  drill  steels  are  done 
on  the  derrick  boat,  where  the  rest  of  the  crew  are 
stationed  to  assist  in  the  operations. 

Structural  steel  spuds  are  al.so  used  as  mountings  for 
the   subnuirinc   drills,   as   illustrated   in   Figs.    24  to   27, 
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FIG.   22.    SANFORD  ROSS  DRILLING   BOAT   WITH   TWO 
SUBMARINE  FRAMES 

wliich  show  tlie  method  of  drilliug  rock  at  Oak  Point  in 
the  East  Eiver,  New  York  City.  The  spuds  are  housed 
in  movable  guides  overhanging  the  side  of  the  vessel,  as 
sliowu  in  Figs.  25  and  26.  These  guides  are  suspended 
from  a  track  15  ft.  above  the  deck  and  can  be  traversed 
fore  and  aft  a  distance  of  70  ft.  by  means  of  trolleys 
and  ropes  connected  with  a  hoisting  engine.  Each  steel 
spud  is  43^2  ft-  long  and  has  a  7xl2-in.  closed  rectang- 
ular cross-section.  Projecting  guide  flanges  engage  the 
sliding  submarine-drill  mounting  (see  Fig.  36).  Wire 
rope,  hauled  in  by  a  hoisting  engine,  passes  from  a  point 
on  the  traveling  frame  down  and  around  a  sheave  near 
the  foot  of  the  drill  spud,  then  around  another  sheave  on 
the  traveling  frame  and  thence  to  the  hoisting  engine. 
With  this  arrangement  the  spud  can  be  quickly  raised 


iuitl  lowered  to  any  ])osition.  The  drill  is  traversed 
Ncrticaliy  by  means  of  a  vertical  .screw  witli  an  effective 
Iced  of  more  tlian  10  It.,  and  is  operated  by  an  engine 
near  the  top  of  the  drill  spud. 

Fig.  27  also  shows  the  form  of  drilling  tube  used  on 
the  boat  ilUustrated  in  Figs.  23  and  24.  This  tube  is 
4  in.  in  diameter  and  20  ft.  in  length,  which  is  sufficient 
to  keep  the  to])  of  the  tube  above  the  surface  of  the 
water.  As  the  largest  bit  is  31/;  in.,  this  allows  sulficient 
clearance.  To  the  foot  of  the  spud  is  attached  a  (i-in. 
jiipe  8  ft.  in  length,  which  serves  as  a  guide  for  the  drill- 
ing tube.  Both  tubes  are  split  their  entire  length  with  a 
slot  about  1/2  in.  wide,  to  permit  raising  the  tubes  without 
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FIG.    23.    DRILL    BOAT    OF    ATLANTIC 
CONTRACTING    CO. 
With  four  steel  submarine  frames  and  four  a 


FIG.    24.    SL"BM.\RINE   FRAME   ON   DRILL  BARGE   OF 
ATLANTIC  COAST  CO. 

disturbing  the  tiring  wires  connected  with  the  charged 
hole.  Both  i)ipes  normally  rest  on  the  surface  of  the  rock 
to  assist  in  starting  the  drill  and  to  facilitate  changing 
bits  without  losing  the  hole.  The  pipe  also  prevents  mud 
From  entering  the  hole  and  the  slot  permits  the  cuttings 
to  be  discharged. 

The  vessel  described  in  the  foregoing  is  self-adjusting 
to  the  variations  of  level  due  to  waves  or  tide  without 
afFcctiiig  tiie  operation  of  the  drills.    This  is  accomplished 
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\i\  thv  automatic  roirulation  of  tlie  pressure  ou  the  spud 
ongiiu's,  whiuli  operate  thnnigli  rafk-and-])i)iion  motion 
four  yellow  pine  spuds  (14x14  in.xSO  ft. )  at  the  corners  of 
the  boat.  As  the.-ie  engines  are  kept  iindci'  ii  Cdnstaiit 
steam  pressure,  any  increase  in  tlie  load  due  to  falling  tide 
will  cause  the  engines  to  oxeihaul  against  the  steam 
|)ressure,  and  any  decrease  in  the  load  due  to  rising  tide 
will  cau.se  the  engines  to  start  \i|i  lii'iau>c  of  tlic  ^tcani 
l)ressure.  Thus  a  delicate  l)alanc-e  is  nuiintained  and  the 
lieight  of  the  boat  above  flotation  is  maintained  conslant. 
In  this  case  the  tide  variations  arc  I'l-oni  .'5  to  1  ft. 

'I'm;  Drii.i, 

The  drilling  machine  iiscd  with  a  submarine  frame  has 
ihe  usual  shell  omitted,  the  IrauK'  taking  the  place  of 
the  shell.  In  fact,  the  frame  resembles  somewhat  an 
elongated  and  enlarged  drill  shell  having  saiitable  guides 
in  which  the  drill  .slides.  The  Sanford  Eoss  frame  is 
nuule  of  cast  iron,  with  stiffening  webs  and  flanges. 
Inside  the  frame  is  a  feed  screw,  with  an  effective  feed 
of   10  ft.  or  more,  fitting  the  regidar  feed  mit  at  the 
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25   TO    27.    SUBMARINE    FRAME    DETAILS 
ATLANTIC  COAST   CO. 
spvu] 


3 — Slitling-( 
Spud    foot 


iiack  of  the  drill.  This  screw  hangs  from  the  to]i  of 
the  frame  and  is  geared  to  a  small  three-cylinder  steam 
engine  (Pig.  28),  the  speed  of  which  is  under  perfect 
control  of  the  operator.  A  handwheel  is  also  provided, 
so  that  the  drill  can  be  raised  or  lowered  either  auto- 
matically or  by  hand,  and  by  either  method  it  may  be  fed 
ildwn   fast  or  slow,  depending  on  the  rate  of  cutting. 


T 
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PIG.    2S.    THREE-CYLINDER    STEAM    ENGINE    FOR 
OPERATING  FRAME  FEED  SCREW 

A  drill  commonly  employed  for  this  class  of  service 
has  a  St^-in.  cylinder  diameter  and  8-in.  stroke.  It  is 
similar  to  the  medium-weight  drill  previously  described 
and  illustrated  in  Fig.  13,  with  the  exception  of  the 
mounting,  lighter  construction  and  a  few  minor  differ- 
ences. A  heavier  drill  than  this  mounted  on  a  submarine 
drilling  frame  would  he  too  topheavy  for  the  spud  and 
hard  to  manage. 

The  submarine-frame  method  has  been  used  successfully 
where  all  other  principles  have  failed.  Work  with  it 
is  not  as  rapid  as  with  the  large  drill  boats  described  in 
the  previous  articles,  but  for  changing  tidal  conditions  it 
gives  about  as  rapid  a  drilling  method  as  has  been  devised. 
The  accompanying  tabulated  data  will  give  an  idea  of  the 
performance  of  boats  of  the  Sanford  Eoss  type.  For 
further  data  see  "Eock  Drilling,"  by  Dana  and  Saunders. 

I)i;iLi,i\G  i\'  Shallow  ^\'ATEU  from 

A    R-MSED    rL.4Tl''01fM 

In  shallow  water,  with  swift  current  or  rough  water, 
the  drilling  is  frequently  best  carried  on  from  a  raised 
|)latform.  W.  L.  Savmders  was  the  originator  of  this 
.system,  having  first  employed  it  in  the  early  80's  for  the 
removal  of  ledges  of  rock  in  New  York  Harbor. 

The  Saunders  method  is  probably  the  simplest  means 
of  drilling  in  shallow  water,  especially  where  swift 
currents,  waves,  high  winds,  considerable  tide  or  a  com- 
bination of  these  is  encountered.    It  has  the  advantage  of 


TYPICAL  RKSLLTS  OF  SUBMARINE-FRAME  METHOD  OF  SUBAQUEOUS  ROCK  EXCAV.\TION 
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low  initial  wst,  altliouj^li  tlio  eijuipnii'ut  must  necessarily 
be  lighter  and  ol'  smaller  lapaeity  than  that  used  on  drill 
lioats.  Pontoons  ol'  air-tight  barrels  are  generally  em- 
ployed to  float  the  platiorm.  Fig.  30,  into  position.  It  is 
supported  on  lour 
timber  spuds  as  in 
deep-water  drilling, 
but  is  usually  lilted 
clear  of  the  water 
during  work.  The 
platl'orni  is  built 
with  slots  o\er  wbiili 
tripod  drills  are  set 
in  much  the  same 
manner  as  mi  land. 
T  1 1  e  platform  is 
made  of  tind)ers, 
trussed  to  insure 
rigidity,  and  the 
spuds  are  of  suffi- 
cient length  to  reach 
bottom  at  h  i  g  h 
water  and  raise  the 
staging  abo\e  the 
wash  of  the  waves. 
The  slots  are  spaced 
according  to  the 
required  location  of 
the  drill  holes  and 
run  practically  the 
full  width  of  the 
idatform.  A  pipe 
or  beam,  which  may 
be  shifted,  is  sup- 
ported on  a  tind)er 
frame,  from  which 
are  suspended  l)locks 
and  tackle  or  small 

chain  hoists  for  raising  and  moving  the  drill 
tubes.  A  hand  winch  on  the  staging  is  empli 
ing  the  platform  or  for  lifting  the  spuds. 

A  regular  tripod  drill  is  n.sed,  with  the  tripod  legs 
mounted  in  a  wooden  A-frame  which  can  be  moved  along 
the  deck  to  the  desired  location.  The  A-frame  (Fig.  31) 
is  made  of  heavy  oak  timbers  and  has  metal  plates  with 
holes  for  the  tripod  points  to  rest  in.  It  is  smooth  ami 
level  on  the  bottom,  with  the  edges  and  corners  rounded 
so  that  it  will  easily  slide  along  the  platform.  By  mean,~ 
of  heavy  pins  projecting  from  the  sides  one  man  with 
a  crowbar  can  shift  the  heaviest  drill.  Staples  are  some- 
times used  for  securing  the  frame  to  the  platform. 

Drills  axd  Steels  for  Platform  Work 

The  .steels  employed  in  the  platform  and  floating-raft 
methods  of  drilling  are  the  same  as  those  used  t\)r  land 
drilling,  and  the  variations  in  length  depend  on  the  feed 
of  the  drill  shell,  which  is  usually  30  in.,  although  a 
48-in.  feed  is  not  uncommon.  Long  steels  are  preferable, 
but  by  employing  an  extension  piece  having  a  regular 
chuck  with  a  U-bolt  on  each  end  (Fig.  31)  and  extension 
-teels.  ordinary  steels  may  be  used  for  this  kind  of  work. 

The  sizes  of  drills  used  for  this  method  are  usually 
smaller  than  those  for  the  other  kinds  of  submarine  work 
described  previously,  cylinder  diameters  between  314  and 
5iv,  in.  beintr  the  more  usual  sizes. 


PIG.  29.     DRIU:.  FOR  SUBMARINE 

PR.A.ME    (IN  SHORT  GUIDE 

FR.\ME) 


steels  and 
■d  for  rais- 


Teles(-opic  ilrilling  tubes,  as  previously  illustrated,  aie 
the  most  convenient  means  of  overcoming  difUeulties  with 
mud  or  .sand  covering.  These  tubes  may  be  easily  arraugeil 
to  .slide  in  ways  along  the  platform  slots.  Both  drilling 
and  charging  are  done  through  these  tubes.  A  waterjet 
is  invaluable  for  keeping  the  drill  holes  free.  This 
method  admits  of  "single-hole"  blasting  without  remov- 
ing the  platform,  provided  i)roi)er  care  is  taken  not  to 
set  oir  a  hole  too  close  to  a  spud  or  where  the  rock  surface 
is  too  close  to  the  jjlatfonn. 

In  the  barge  method  the  steam  boiler  is  usually  located 
right  on  the  barge,  but  in  the  platform  method  it  is 
(Ustomaiy  to  accompany  the  platform  with  a  .-icow  upon 
which  the  boiler,  auxiliaries,  .stock  of  .steels  and  black- 
smith's (lutlit  for  sharpening  the  .steels  are  located.    The 
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FIG.    30.    SAL'NDER.* 


RAISED    DRILLING    PLATFORM 


scow  is  moored  alongside  the  platform  and  connected  to 
It  with  a  gangplank. 

No  recent  data  are  available  covering  the  raised  plat- 
form method,  but,  as  the  drilling  conditions  described  in 
the  following  paragraphs  are  somewhat  similar  to  those 
of  the  platform  method,  the  figures  convey  some  idea  of 
the  results  to  be  expected  from  the  Saunders  method. 

DiuLLi.VG  IX  Shallow  Watei;  from 
Floating  Pontoons 

The  manipulation  of  the  drills  by  the  fourth  method 
is  practically  the  same  as  with  the  Saunders  systenL 
but  the  rafts  or  pontoons  are  not  rai.sed  from  the  water. 
This  method  is  practicable  only  in  shallow  inland  waters, 
where  the  water  level  does  not  change  appreciably. 

An  interesting  and  thoroughly  representative  example 
of  the  use  of  ])ontoous  for  subaqueous  'drilling  is  referred 
to  in  the  "Professional  Memoirs"  of  the  Cor])s  of  Engi- 
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iH'crs.  United  Status  Army,  Sepleiiibcr-October,  liJlo. 
Tlu"  United  States  (rovcrninent  cut  a  channel  through 
Tuseumbia  Bar  in  the  Tennessee  River,  about  3  mi.  long 
bv  150  ft.  wide  by  5  it.  deep  at  extreme  low  water. 

The  type  of  drill  floats  finally  adopted  for  this  work 
fonsisted  of  13  pontoons,  1x5x25  ft.,  put  together  so  as 
to  leave  a  clearance  of  1  ft.  between  pontoons.  This  made 
tiie  overall  dimensions  35x77  ft.  There  were  three  of 
these  units  in  operation  anil  attached  to  each  was  a  drill 


Iron  P/a/e,- 


FIG.    31.     DRILL    BASE    FRAME   AXD    EXTENSION   CHUCK 

tender.  Each  float  carried,  upon  A-frames,  eight  steam- 
operated  3i/4x6i/^-in.  tripod  drills.  At  one  setting  of  a 
float,  holes  could  be  drilled  halfway  across  the  channel. 
To  prevent  the  holes  from  filling  with  gravel  and  silt, 
the  drilling  was  done  through  a  pipe  3  or  4  in.  in 
diameter  (Fig.  33).  From  three  to  five  drill  bits  were 
nsed  in  putting  down  each  hole,  depending  on  the  depth 
of  rock.  The  spacing  was  4x6  ft.  and  the  holes  were 
put  down  to  a  depth  of  9  ft.  Iielow  low  water.  The 
spacing  adopted  at  first  was  greater  and  the  holes  were  not 
drilled  so  deep,  but  under  those  conditions  the  rock  was 
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FIG.  32,     PLAN  OF  DRILL  FLOAT  ITSED  AT  TrsCfilKIA 
B.A.R,    TENNESSEE   RIVER 

often  tlirown  out  in  large  chunks,  necessitating  suliscqucnt 
ijiasting  with  ""mud  caps." 

The  drilling  rafts  used  at  Tusciinibia  liar  were  lloatcil 
into  position,  with  the. pontoons  pointing  in  tlie  direction 
of  the  current  flow  and  the  spuds  lowered  to  prevent 
movement.  Fig.  34  shows  how  the  drills  were  managed. 
Under  favorable  conditions  it  required  almost  an  entire 


day,  with  a  doulilc  crew,  to  drill  out,  load  and  detonate 
all   the  charges   for  one  setting  of  the  drilling  float. 

During  the  first  season  the  steels  were  sharpened  by 
hand,  but  during  the  second  season  a  compressed  air 
sharpener  was  installed  on  one  of  the  boats,  and  a  black- 
smith and  helper  kept  all  the  steels  for  the  34  drills  in 
good  condition. 

The  Tuseumbia  rwords  may  he  sunnned  up  as  follows: 
Holes  jier  shot,  72,  using  three  batteries  si'inultaneout,ly  ; 


FIG.    3,3.    ELEVATION   OF   ONE    END    OF   TUSCUMBIA 
BAR  FLOATS 

charge  per  hole,  (i  to  10  sticks  of  80%  gelatine  ilynamite; 
linear  feet  drilled  ]>er  day  per  float,  433 ;  average  depth 
per  drill  per  hour,  3.3  ft.;  average  rock  excavated  per  day 
per  float,  380  cu.yd.  These  figures  were  based  on  a  16- 
hr.  day  (two  shifts).  The  depth  of  holes  ranged  from 
3  to  8  ft.,  with  the  average  about  6  ft.  Steels,  were  used 
in  3-ft.  changes,  with  bits  ranging  from  1%-  to  2i/^-in. 
gage  and  steel  diameters  from  I14  to  II/2  in. 

At  Buck  Island  Shoals,  about  3  mi.  below  Tuseumbia 
Bar,  similar  methods  were  nsed  in  drilling  soft  oolitic 
limestone.  This  rock  co.st  about  one-half  as  much  to  drill 
per  linear  foot  as  the  hard  blue  flint-limestone  rock  at 
Tuseumbia  Bar. 

Si'EClAL   ScilEMES   OFTEX    NeEUED 

Although  the  more  usual  methods  of  subaqueous  drill- 
ing have  been  outlined  in  this  and  the  two  previous  ar- 
ticles many  occasions  have  arisen  in  which  none  of  these 
methods  were  suitable  to  meet  special  conditions.  Cases 
have  been  encountered  both  on  the  .sea  and  on  inland 
waters  where,  on  account  of  the  difficulty  of  handling 
vessels,  it  became  necessary  to  mount  derricks  on  ledges 
of  rock  and  operate  the  drilling  machines  suspended  by 
chains  from  them. 


FLOAT  AXO  BL.4STED  CH.4NNEL.  TUSCUilLlA 
B.\R.   TENNESSEE   RIVER 
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I  111    a    MTV    recent    e:i-e    ill     iMiiiliiiid    i'    was    desireil    to 

roiuiiNe  ",  ft.  rniiii  the  face  III'  a  iiiassi\i'  einurete  wall 
alMiiit  CO  ft.  in  liei^ht,  Idrniiiii;-  a  iloek  with  .")  I  ft.  Iiejnw 
water.  It  was  ileeiileil  til  pill  III  a  row  of  eloselv  s|iaee(l 
lidles.  each  drilled  to  the  full  depth.  An  ordinary  siili- 
marine  drill  niountod  on  a  drill  waf^on  (the  tirst  expedi- 
ent considered)  was  not  thonni^dily  practicable  on  accouiii 
of  the  e.xtrenie  dejith  of  holes.  For  these  exceptional 
( (iiiditioiis  a  portalile  rm-e  ilrill,  extractino-  a  21/2-in.  eon\ 
was  fmiiid  to  he  a  iiiiieli  more  satL^ifactory  outfit. 

While  const  met  iiig  the  sewer  outfall  of  l\Iaiiehestcr. 
Mass.,  durinjj-  the  latter  [>art  of  I 'J  II.  two  small  ledj;'es 
were  encountered  in  the  trench  at  a  depth  of  about  Ki 
It.  at  low  tide.  A  hand  hammer  drill  wa.s  purchased 
and  was  operated  by  a  diver — a  decidedly  novel  method 

'  of  using  this  type  of  drill.  The  drill  was  operated  by 
steam,  the  exha\ist  of  which  at  first  caused  annoyance  to 
the  diver.  This  was  easily  remedied  by  bringing  the 
exhaust  to  the  surface  through  a  length  of  commou  gar- 
don  hose. 

i*; 

R^Ses  for  lElRScaeiracs^  IRattana^ss 

The  Jluri'aii  of  Civil  Servue  of  the  City  of  St.  Paul, 
Jlinn.,  has  recently  adopted  a  new  set  of  rules  aiul 
regulations,  some  of  the  most  interesting  features  of 
which  relate  to  the  manner  in  which  it  is  proposed  to 
rate  employees  for  etRciency,  character  and  conduct. 

While  efficiency  records  have  become  recognized  essen- 
tials in  large  organizations  under  civil  service,  there  is 
quite  a  variety  of  methods  employed  in  arriving  at  them. 
The  St.  Paul  rules  and  regulations  are  evidently  designed 
to  eliminate,  as  far  as  possible,  the  personal  equation 
(or  perhaps  bias)  of  the  officer  primarily  responsible 
for  the  ratings  and  are  therefore  unusually  elaborate. 
'.  The  factors  used  in  rating  the  efficiency,  character  and 

conduct  of  employees  are  under  the  following  heads: 
(1)    Quality  of  work:   (-2)   attendance:   (3)    discipline. 

(iii.ujiXG  Fou  Quality  ok  Work 

In  fixing  a  numerical  value  for  quality  of  work,  reasons 
are  to  be  given  for  any  exceptionally  low  or  high  marks. 
The  following  is  the  system  of  numerals  used  and  the 
character  of  work  to  which  they  refer:  Above  85,  ex- 
ceptional; between  85  and  80,  very  good;  between  80 
and  75,  good;  between  75  and  70,  fair;  below  70,  poor. 

The  subfactors  used  in  marking  the  quality  of  work 
are  uniform  for  all  positions  having  duties  of  the  same 
general  character  and  of  sub.stantially  similar  authority, 
importance  and  responsibility.  The  definitions  and 
weights  of  the  subfactors  that  are  used  in  marking  the 
quality  of  work  are  as  follows : 

{A)  Ability — ability  to  perform  the  duties  of  the  posi- 
tions, physical  ability,  general  health,  endurance,  tech- 
nical ability,  special  knowledge,  mechanical  skill,  neatness 
nf  work,  originality,  resourcefulness,  initiative,  ability 
to  direct  work  and  to  manage  men,  executive  ability, 
sense  of  order,  system,  judgment,  discretion,  tact. 

(/)  Industry — Alertness,  promptness,  speed,  industry, 
perseverance,  energy,  diligence,  willingness  to  work, 
quantity  of  work. 

(/?)  Reliability — Certainty  of  action,  sobriety,  health, 
accuracy,  exactness,  freedom  from  errors,  truthfulness, 
attention  to  diitv.  faithfulness. 


The  following  arc  the  weights  of  subfactors  to  be  used 
ill  arri\ing  at  efficiency,  character  and  conduct  markings 

for  engineering  employees : 


^liling 

uction 

stimating: 

illzpd   .supervision,    expert. 


lA)  (I)  (H) 

0.4  0.4  0.2 

0.4  0.3  o.:i 

0.5  0.2  0.3 

0.5  0.2  0.3 
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.Vo  positive  marks  are  given  for  attendance  or  discipline, 
but  dcnnerits  are  charged  for  infractions  of  regularly  ])i'e- 
serilied  rules  and  regulations  and  for  other  delinquencies. 
Ill  all  deductions  five  demerits  equal  one  point  in  clli- 
cieney,  character  and  conduct  markings  for  quality  of 
work  as  follows : 

Attendance — Tardiness;  three  demerits  are  given  for 
more  than  five  minutes  and  not  exceeding  one  hour,  and 
five  for  more  than  an  hour.  Absence  without  leave  brings 
five  demerits  for  each  day.  Absence  without  leave  for 
three  days  or  less  in  any  month  is  investigated  by  tlie 
head  of  the  de|iartment  or  bureau.  Absence  witliout 
leave  for  four  days  in  any  three  months  is  cause  for 
investigation  by  the  Civil  Service  Bureau  and  for  sus- 
])ension. 

Absence  with  leave  not  exceeding  15  days  brings  half 
a  demerit  for  each  day  of  the  period:  one  demerit  for 
each  day  in  excess  of  the  15  days.  The  penalty,  liowexi'r. 
does  not  extend  for  more  than  a  period  of  one  month. 
Absence  on  sick  leave  not  exceeding  30  days  receives  half 
a  demerit  for  each  day.  No  efficiency,  character  ami 
conduct  credit  is  allowed  for  overtime. 

Discipline — The  mark  for  discipline  is  obtained  by 
penalties  for  laxity  in  observation  or  violation  of  estab- 
lished rules  and  regulations,  failure  to  report,  incivility, 
objectionable  deportment  or  manner,  inebriety,  indolence, 
lack  of  personal  neatness  and  improper  habits. 

If  suspension  is  imposed  for  disciplinary  purpo.ses  the 
demerits  are  as  follows:  For  suspension  of  one  day  ten 
demerits  are  given.  For  a  suspension  of  more  than  one 
day  and  less  than  seven  working  days,  15  demerits.  For 
more  than  six  and  less  than  13  working  days,  25  demerits. 
For  more  than  12  and  less  than  28  working  days,  40 
demerits.  When  demerits  are  so  awarded  there  are  no 
additional  demerits  under  "attendance"  for  the  suspen- 
sion period. 

The  total  demerits  reported  with  any  individual  efii- 
ciency,  character  and  conduct  report  are  added  and  the 
sum  divided  by  five  and  the  result  subtracted  from  the 
marking  for  quality  of  work.  The  remainder  is  entered 
on  the  report  as  tlie  net  efficiency,  cdiaracter  and  conduct 
mark. 

All  net-efficiency  markings  are  entered  from  the  reports 
upon  a  card  record.  The  card  is  subdivided  by  depart- 
ments, the  departments  by  payrolls,  the  jDayrolls  by 
alphabetical  arrangement  of  the  names.  The  reports  are 
then  filed  alphabetically  by  departments  and  chronolog- 
ically within  departments.  IMarkings  arc  not  entered 
finally  until  after  investigation  or  until  ap]U'ovcd  by  the 
examiner. 

'*; 
-V  liarBf  'ri!l:il  I.ovk  v.hioh  will  sive  access  to  the  new 
harbor  at  Chemulpo,  Korea,  is  being  built  in  accordance  with 
competitive  plans  prepared  by  Henry  Goldmark.  consulting 
eng-ineer,  New  York  City,  for  the  McClintic-Marshall  Co..  of 
Pittsburgh.  Penn..  the  successful  bidders  on  the  entire  equip- 
ment. Mr.  Goldmark  has  been  appointed  to  take  charge  of  the 
construction  in  the  United  States  of  the  lock  gates,  sluic'- 
valves,    operatine    machinery    and    electrical    equipment. 
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P^sffiipninig  Cs\llf©riniis\  Cirtui(dle  Oil 


By  C.  p.  Bowie* 


■'•^i'yoPSIiS — For  piiniitiii.ij  the  liijliter  Valifonda 
oil  throiu/h  pipe  lines  if.  is  heated  and  thus  ren- 
dered fluid  enough  so  tlial  it  will  flow  readily.  The 
author  describes  from  his  own  experience  the 
method  hy  which  engineers  proceed  to  lay  out  the 
pipe  lines  and  pumpiny  stations  so  that  the  niaxi- 
mum  amount  of  oil  may  be  traiisported. 

The  i-ruile  pt'tfoleuiii  |irii(liK-e(l  rroiii  the  California  oil 
liclds  is  a  dark-colored,  tliii-k,  viscous  liquid,  emitting, 
especially  when  first  drawn  from  the  wells,  a  strong  odor 
of  sulphur.  The  product  from  diflferent  fields  and  differ- 
ent wells  varies  in  gravity  between  12°  and  38°  Be.  Most 
of  the  present-day  production  lies  between  14°  and  28° 
Be.,  or  between  0.9722  and  0.8861  specific  gravity.  The 
wells  from  which  it  is  produced  vary  in  depth  from  200  to 
1,000  ft. ;  the  lighter  oils  being  usually  found  in  the  dcepci- 
wells.  In  the  Kern  River  field,  which  lies  in  the  south- 
easterly end  of  the  San  Joaquin  Valley  near  the  city  of 
Bakersfield  in  Kern  County,  and  which  was  one  of  the 
first  inland  fields  to  be  extensively  developed,  the  produc- 
ing sands  are  seldom  found  at  a  depth  greater  than 
1,300  ft. 

The  Eifled  System  of  Oil  Pummxg 

Fully  80%  of  the  oil  in  this  field  is  of  a  gravity  heavier 
than  15°  Be.  The  difficulty  in  moving  this  viscous  ma- 
terial through  pipe  lines,  especially  in  cold  weather,  has 
given  rise  to  the  invention  and  development  of  a  process 
of  pumping  known,  locally,  as  the  "Eifled  System,"  the 
like  of  which,  so  far  as  I  am  able  to  determine,  exists 
in  no  other  country  in  the  world. 

This  system  was  invented  by  J.  D.  Isaacs,  now  Consult- 
ing Engineer  of  the  Southern  Pacific  E.E.,  and  Prof. 
Buckner  Speed,  of  the  University  of  California,  and  has 
been  successfully  used  for  the  past  eight  years  by  the 
Associated  Pipe  Line  Co.  in  transporting  oil  from  the 
Kern  Eiver  field  to  Port  Costa,  a  town  on  San  Francisco 
Bay  26  mi.  east  of  Oakland  and  283  mi.  distant  from 
the  oil  field. 

This  system^  consists  in  pumping  cold  oil  of  from  13 
to  15°  Be.,  together  with  about  10%  by  volume  of 
water,  tlirough  an  8-in.  pipe  that  is  corrugated  spirally.' 
or  "rifled."  The  rifles  are  ])ut  into  the  pipe  as  it  is  made 
by  running  each  length  with  a  twisting  motion  through  a 
set  of  rolls  consisting  essentially  of  wheels,  about  y_^  in. 
wide,  which  push  indentations  into  the  pipe  from  the  out- 
side. The  rifles  make  one  complete  revolution  in  10  ft. 
of  length  of  pipe  and  give  to  the  interior  niuili  the  same 
appearance  as  the  inside  of  a  gun  barrel. 

Ill  operation  water  is  forced  into  the  pipe  along  its 
inner  periphery  through  an  injection  nozzle  surrounding 
the  pump  discharge  and  at  a  di.stance  of  about  10  ft. 
from  the  pump.  Since  the  pipe  is  already  filled  with  oil, 
the  water  being  injected  in  this  manner  forms  a  film  be 
tween  the  core  of  oil  and  the  walls  of  the  pipe  itself.    As 

•Engineer.  Associated  Pipe  Line  Co.,  619  Sharon  Building 
San  Francisco,  Calif. 

*A  paper  by  Mr.  Isaacs  describing  this  process  in  deta'l 
•was  published  in  "Engineering  News,"  June  7,  1906,  p.  640. 


the  mass  moves  forward  the  rifles  give  to  it  a  whirling 
motion  and  because  of  the  greater  specific  gravity  of  the 
water,  the  centrifugal  force  produced  holds  the  film  of 
water  in  place,  thus  keeping  the  oil  from  coming  in 
contact  with  the  pipe  and  consequently  greatly  reducing 
the  frictional  resistance. 

The  Hot-Oil  Pumpixg  System  Described 

Experience,  however,  has  shown  that  the  rified-line 
system  of  pumping  is  limited  to  oils  of  a  gravity  not 
lighter  than  15°  Be.  Oils  of  higher  gravity  will  form  an 
emulsion  with  the  water  and  produce  a  mixture  that  is 
not  only  very  difficult  to  pump  and  often  expensive  to 
separate  into  its  integral  parts  on  arrival  at  the  terminal. 


FIG.   1.     A  TY'PICAL  PUMPING  STATION  ON  A  CALIFORNIA 
OIL   PIPE   LINE 

but  that  also  ,niay  greatly  reduce  the  oil  contents  of  the 
line,  since  at  each  pumping  station  it  becomes  necessary 
to  add  water  to  the  mixture  in  order  that  the  free  water 
in  the  pipe  may  be  kept  up  to  the  necessary  10%.  While 
this  system  works  satisfactorily  with  some  grades  of  heavy 
oils,  it  is  not  likely  that  it  will  ever  be  used  in  fields 
which  produce  light  as  well  as  heavy  oils,  for  the  reason 
that  when  light  oil  can  be  obtained  it  is  always  possible,  by 
iinixing  the  low-gravity  with  the  higher-gravity,  to  obtain 
a  product  that  can  be  successfully  pumped  by  what  is 
known  as  the  "hot-oil  process." 

This  system  of  transporting  the  oil  consists  in  pumping 

I  it  dry,  that  is,  without  the  addition  of  water,  and  of  heat- 
ing it  at  the  initial  and  each  succeeding  station  to  such 
a  degree  of  temperature  that  the  gra\ity  may  be  raised 
sufficiently  to  jJroduce  a  fluidity  commensurate  with  that 
necessary  to  secure  the  required  velocity  of  flow,  main- 
taining at  the  same  time  a  pressure  at  the  jjumps  within 
the  limit  of  their  design.  While  the  methods  pursued  in 
designing  a  "hot-oil"  system  would  in  many  respects  ap- 
ply to  a  "rifled"  system,  the  following  discussion  as- 
sumes that  the  oils  to  be  transported  will  be  heated  to  the 
required  temperatures  and  pumped  without  the  addition 
of  water. 

Fixing  Location  fok  Oil-Pipe  Line 

In  preparing  the  surveys  for  a  pipe  line,  the  work  pro- 
ceeds in  much  the  same  manner  as  the  preliminary  sur- 
vey for  a  railroad.  The  engineers  should  first  make  a 
reconnaissance  of  the  country  through  which  the  proposed 
line  is  to  pass,  for  the  purpose  of  noting  its  more  promi- 
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iieut  reatuix's  aiul  acquiring!:  a  general  knowledge  of  the 
topography  in  onler  tliat  he  may  select  the  most  suitable 
route.  Due  consideration  should  be  given  to  the  prospects 
(if  securing  a  suitable  water-supply  for  the  various  pump- 
ing stations.  Excessively  hilly  country  should  be  avoided 
liccause,  even  though  it  offers  the  shortest  route  for  the 
line,  it  may  require  the  building  of  expensive  roads  to 
carry  on  the  construction  and  may  make  the  cost  of 
maintenance  anil  operation  high. 

The  floors  of  old  lake  licds,  where  tiie  soils  contain  a 
high  percentage  of  alkaline  salts,  may  also  well  be  avoided 
when  possible,  since  through  such  territory  depreciation 
('f  the  pipe  from  corrosion  is  very  rapid,  and  expense  and 
more  or  less  elaborate  coverings  must  be  resorted  to, 
which  at  best  afford  probably  only  temporary  protection. 

A  route  along  the  bank  of  a  stream  is  seldom  a  desirable 
one,  especially  where  the  flow  is  torrential  during  the  wet 
season.  Such  streams  may  change  their  course  very  rapid- 
ly during  times  of  high  water  and  destroy  considerable 
sections  of  the  line  by  undermining  it.  Detours  from  an 
otherwise  desirable  location  may  also  be  necessary  on 
account  of  inal)ility  to  secure  right-of-way.  This  last 
objection  to  an  alignment  can,  however,  generally  be  over- 
come by  condemnation  proceedings  or  by  eompromi.se,  and 
it  is  therefore  usually  unnecessary  for  the  engineer,  in  his 
]ireliminary  work  at  least,  to  give  this  phase  of  the  pro- 
cedure more  than  passing  consideration. 

When  the  route  has  thus  been  gone  over  in  a  general 
way,  a  transit  line  is  run  to  which  is  tied  in  all  section 
corners,  monuments,  etc.,  marking  land  surveys,  also  all 
adjacent  buildings  or  other  structures,  and  upon  which 
is  carefully  noted  all  intersections  with  streams,  rail- 
roads, wagon  roads,  streets,  fence  lines,  pipe  lines,  power 
lines  and  whatever  else  crosses  the  proposed  route.  Stakes 
marked  with  the  engineering  station  are  set  at  intervals 
of  100  ft.  or  less,  where  necessary. 

Immediately  following  the  transit  party  come  the  level- 
man  and  rodmau.  Ground  elevations  are  taken  at  each 
engineering  station  and  at  such  intermediate  points  as 
are  warranted  by  stream  crossings  or  other  changes  in  the 
topography. 

As  the  field  work  progresses  an  alignment  map  and 
profile  is  made  in  the  field  ofBce.  This  should  be  kept 
as  nearly  uptodate  as  possible  in  order  that  any  errors 
in  the  instrument  work  may  be  discovered  and  the  neces- 
sary corrections  made  in  the  field  while  the  camp  outfit 
is  still  in  the  vicinity.  The  field  map  and  profile  being 
only  a  rough  copy,  often  made  hurriedly  and  under  the 
extreme  of  adverse  conditions,  it  is  usually  advisable  to 
prepare  at  least  a  new  profile  of  the  line  in  the  olfice 
at  headquarters  when  the  field  work  is  complete. 

For  convenience  it  is  well  to  plot  on  this  profile,  be- 
neath the  ground  elevations,  a  second  line,  called  the 
■"power  profile,"  which  represents  the  ground  elevations 
divided  by  2.:!,  or  the  static  head  in  feet  reduced  to 
pressure  in  pounds  ])er  square  inch. 

The  PrMrixG-]»[ACiiixEi!Y  Ixstallation- 

In  determining  the  number  of  pumping  stations  re- 
quired for  a  system,  it  is  usual  to  assume  800  lb.  per 
sq.in.  as  an  allowable  maximum  working  pressure  on  the 
Ijumps.  This  figure  is,  however,  only  arbitrary,  since  700 
lb.  or  600  lb.  maximum  pressure  could  be  used  if  desired. 
Nearly  all  the  trunk  lines  operating  at  the  present  time 
are  composed  of  8-in.  pipe  that  is  guaranteed  by  the  mak- 


ers to  withstand  a  test  pressure  of  1,200  lb.  per  sq.in.  and 
a  working  pressure  of  800  lb.  per  sq.in.,  in  view  of  which 
the  ]jump  manufacturers  have  been  required  to  guarantee 
their  nuichinery  also  for  800  lb.  working  pressure.  So  it 
is  that  this  figure  has  become  sort  of  a  standard  by 
which  to  design  pumping  systems  and  8  in.  the  size  of  pipe 
to  wjiich  (itiicr  lines  are  referred. 

Fi.riJ)  Frictiox  of  the  Oil  ix  tiik  I'iimcs 

Kegarding  tiic  flow  ni  Caliloniia  cnnlc  oil  through 
pipe  lines,  an  amazingly  small  anioiinl  of  reliable  in- 
formation is  available.  So  many  varying  quantities  en- 
ter into  the  problem  of  pumping  iiy  the  hot-oil  process, 
each  one  of  which  may  prove  to  lie  an  influential  factor, 
that  it  is  difficult  to  predict  with  any  reasonaliie  degree 
of  assurance  as  to  accuracy  just  what  the  results  will  be 
for  any  given  hypothesis. 

In  the  case  of  water  we  have  a  fluid  whose  gravity 
is  practically  constant  and  whose  viscosity  remains  un- 
changed within  the  ranges  of  temperature  maintained 
during  its  flow  from  one  position  to  the  other.  The  flow 
of  oil,  however,  is  influenced,  very  largely  by  viscosity, 
and  the  viscosity  factor  depends  not  only  on  the  gravity 
of  the  oil  and  the  temperature  at  which  it  is  ]nimped, 
but  apparently  also  on  its  chemical  constituents.  This  lat- 
ter seems  exemplified  by  the  fact  that  a  very  decided 
variation  in  flow  will  often  be  noted  in  two  days'  run 
of  a  pumping  station,  although  so  far  as  can  be  deter- 
mined, the  gravity  and  the  temperature  of  the  oil  re- 
main unchanged,  as  well  as  atmospheric  conditions. 

Another  reason  for  this  dearth  of  knowledge  is  the 
fact  that  pipe  lines  now  in  operation,  from  which  reliable 
data  could  be  obtained,  are  practically  all  of  one  size 
and  engaged  in  pumping,  a.s  nearly  as  possible,  a  maxi- 
nmm  quantity  of  oil  each  day. 

"Within  the  knowledge  of  the  writer  the  most  reliable 
data  at  hand  relate  to  oils  from  16  to  28°  Be.  and  are 
limited  to  pipe  lines  from  12  to  20  miles  in  length.  Be- 
tween these  limits  reasonably  accurate  results  can  be  ob- 
tained for  lines  from  4  to  10  in.  in  diameter  bv  the  use  of 
the  following  fornnila : 

\Le 

AVhere 

Q  is  the  quantity  of  oil  in  barrels  per  hour; 
('  is  a  constant ; 

P  is  the  initial  pump  pressure    (jilus   or  minus   the 
.static  head  between  terminals)  in  jioumls  per  square 
inch ; 
L  is  the  length  of  line ; 

e  is  a  factor  dependent  niion  the  size  of  the  ])i]ic  u.-*ed. 
For  values  of  ('  use  the  I'lillowingr: 


Q  =  r. 


Gravity  of  Oil 

Outgoing  Temp. 

Value  of  r 

16°  B. 

142°  P. 

lllO 

1S°  B. 

136°  F. 

ii;v 

20'  B. 

130'  P. 

174 

22°  B. 

125°  P. 

1S3 

24°  B. 

119°  P. 

192 

26°  B. 

113°  P. 

202 

2S°  B. 

107°  P. 

213 

\>r  values 

of 

e : 

4-In.  Pipe 

6. 

-In. 

Pipe 

s-In.Pipe 

10-In.  Pipe 

32.00 

4, 

,20 

1.00 

0.333 

These  figures  are  based  on  the  assumption  that  the 
pipe  line  between  stations  is  buried  in  dry  ground  to  a 
depth  of  at  least  2  ft.  and  that  wherever  the  pipe  passes 
over  trestles  of  any  considerable  length  it  will  be  protected 
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against  lo.ss  of  lu-at  liv  radiation,  citlici'  by  bo.xings  filled 
with  earth  or  bulrushes,  or  by  wrapjiing  the  pipe  with 
.-successive  layers  oi'  buildiug  paper  or  other  insulating 
jiiaterials. 

Even  were  the  temperature  factor   the  only    variable 
affecting  the  flow  of  the  oil,  it  is  obvions  that  one  cannot 


head  of  :U()  lb.  ]ier  sq.iii.  Then  we  must  have  a  number 
of  pumping  stations  which,  niulti])lied  by  800.  the  product 
added  to  :U0  (had  the  terminal  been  lower  than  the 
initial  point  by  the  same  amount  we  would  have  subtracted 
the  340)  and  the  result  divided  by  80  will  give  a  fric- 
tion head  per  mile  of  at  least  61  lb.  per  sq.in.     By  trial 


GROUND  PROFILE  AND  POWER  PROFILE  FOR  AN  S-IN.  OIL  PIPE  LINE,  80  MILES  LONG.  TO  DELIVER 
30.000  BBL.  PER  DAY  OF  16°   B.  OIL.     MAXIMUM  LINE  PRE.SSURE,   SCO  LB.   PER   SQ.IN. 


liope  to  obtain  exact  results  from  the  u.se  of  a  formula, 
and  no  such  claim  is  made  for  the  one  here  given.  It  has, 
however,  been  found  by  repeated  experiments  that  the  fig- 
ures are  conservative  and  that  between  the  limits  as  stated 
they  can  generally  he  depended  upon  to  give  results  with- 
in a  reasonable  degree  of  accuracy — more  often  too  small 
than  too  large. 

The  outgoing  temperatures  given,  under  values  of  C, 
for  the  various  gravities  of  oil  are  an  average  of  those 
which  experience  has  .shown  to  give  the  best  results  when 
pumping  oil  of  that  particular  gravity. 

A  Typical  Problem  in  Pipe-Line  DEsuix 

Returning  to  the  power  profile  reproduccil  herewith, 
suppose  that  we  were  called  upon  to  design  a  system  that 
will  deliver  30,000  bbl.  per  day  of  oil  of  a  gravity  of  16° 
Be.  or  higher,  through  an  8-in.  pipe  line,  with  a  maximum 
working  pressure  on  the  pumps  of  800  lb.  per  sq.in.  We 
would  design  the  system  for  16°  Be.  oil,  since  this  would 
present  the  worst  conditions  and  a  line  which  would  suc- 
cessfully deliver  the  required  amount  of  this  gravity  of  oil 
would  easily  live  up  to  expectations  with  lighter  oils. 

From  the  formula  it  can  be  determined  that  a  line  of 
8-in.  pipe  (on  level  ground)  13.1  miles  in  length  Avill  de- 
liver 30.000  bbl.  of  ]fi°  Be.  oil  per  day  of  24  hr.  with 
a  working  pressure  at  the  pumps  of  800  lb.  per  sq.in. ; 
which  is  to  say  that  to  insure  this  delivery  we  nnist  have 
an  available  head  to  overcome  friction  of  61  lb.  per  sq.in. 
per  mile  and  must  therefore  lay  out  our  hydraulic  grade 
line  with  this  end  in  view.  Suppose  that  the  propo.sed 
.sy.«tem  is  to  be  80  miles  in  length  with  the  initial  station 
of  sufficient  height  above  the  terminal  to  afford  a  static 


we  see  that  five  stations  give  .54.2  lb.  per  sq.in.  per  mile 
and  six  stations  64.2  lb.  per  sq.in.  per  mile.  We  must 
therefore  use  six  pumping  stations  and  in  doing  so  could 
reasonably  expect  that  our  system  would,  in  ease  of 
emergency,  be  capable  of  delivering  a  little  more  of  the 
lowest-gravity  oil  than   the   requirement. 

Plotting  the  Gkade  Line  for  Pipe 

In  plotting  the  grade  line,  it  is  more  convenient  to  use 
the  power  profile  than  the  ground  elevations,  since  the 
points  on  the  vertical  .scale  repre.senting  pressures  at 
pumping  stations  will  liy  this  method  usually  fall  within 
the  bounds  of  the  ]irofile  sheet.  To  locate  the  pumping 
stations,  begin  at  the  .sources  of  the  line  and  lay  otf 
on  the  vertical  scale  a  point  representing  800  lb.  plus 
the  static  head  as  shown  on  the  power  profile.  Then  on 
the  vertical  scale,  at  some  convenient  distance  out  from 
the  source — say  ten  miles — plot  the  point  which  repre- 
sents the  pressure  at  this  ])osition  on  the  line:  which  will 
be  642  lb.  less  than  the  first  point  plotted.  A  line  drawn 
through  these  two  points  and  produced  to  cut  the  powei- 
profile  will  locate  on  it  the  theoretical  position  where 
the  pressure  in  the  line  becomes  zero,  or  in  other  words 
where  we  will  have  to  place  another  pumping  station. 
Plotting  on  the  vertical  scale  above  this  intersection  a 
point  representing  800  lb.  plus  the  static  head,  we  ]iro- 
ceed  as  before,  continuing  until  we  reach  the  end  of  the 
line.  As  a  check  on  the  accuracy  of  the  work,  the  last 
diagonal  line,  or  gradient,  should  cut  the  terminal  point 
of  the  profile. 

It  may  ha]i]ien  that  a  pumping  station  .so  located  will 
fall  on  ground  the  nature  of  which,  because  of  swamps 
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or  extreme  roughness,  presents  physical  characteristics 
undesirablo  I'or  the  erection  of  tanks  and  buildings.  In 
such  a  case  it  is  better  to  choose  a  pumpiug-station  site 
opposite  the  one  located,  to  the  right  or  left  of  the  line 
and  niai\e  a  detour  to  include  it,  than  to  move  backward 
or  forward  a  iialf-milc  or  more,  thus  causing  a  weak  link 
in  the  system.  If  a  detour  is  necessary  the  ])ro(iK'  should 
be  replotted  and  all  the  stations  relocated. 

II HATING  Stations  Sometimes  Necess.\i!v 

If  the  contour  of  the  country  traversed  between  any  two 
stations  is  such  that  the  hydraulic  grade  line  follows 
I  losely  along  the  power  profile  without  cutting  it,  the 
distance  between  stations  may  become  so  great  that  the 
loss  of  heat  from  radiation  will  materially  retard  the 
How,  and  in  order  to  keep  the  system  up  to  capacity  will 
require  a  line  pressure  at  the  pumps  in  excess  of  the  safe 
maximum  allowable  amount.  In  this  case  it  would  be 
ncc'C'ssary  to  put  in  a  heating  station. 

Such  a  station  consists  essentially  of  a  bypass  from  the 
main  line  through  which  the  oil  can  be  passed  into  a  mani- 
fold and  thence  into  a  number  of  smaller  pipes,  usually 
•1  in.  in  diameter.  The  latter  traver.se  the  gas  flues  of  a 
furnace  where  the  temperature  of  the  oil  is  raised  the 
desired  amount,  before  returning  again  to  a  manifold 
and  thence  into  the  main  line.  The  source  of  the  heat  is 
supplied  by  oil  drawn  from  the  line  itself.  The  pressure 
is  sufficiently  reduced  by  means  of  a  reducing  valve  and 
fuel  oil  is  passed  through  coils  arranged  on  the  inner 
face  of  the  firebox,  where  it  is  highly  heated,  and  thence 
sprayed  into  the  furnace,  being  so  finely  atomized  that 
it  burns  with  an  even  and  almost  noiseless  flame,  in  which 
combustion  is  complete. 

It  may  sometimes  happen  that  the  hydraulic  gradient 
will  cut  the  power  profile  at  a  certain  point  and  then 
pass  on  well  above  it  for  a  considerable  distance  before 
a  definite  intersection  is  reached.  Where  this  is  the  case, 
Ihe  trench  for  that  portion  of  the  line  which  lies  above 
ihe  diagonal  should  be  excavated  well  below  the  gradient; 
or,  if  this  is  impossible  or  too  expensive,  a  detour  should 
be  run  out  on  lower  ground.  It  is  always  poor  policy  to 
lay  any  of  the  pipe  above  the  hydraulic  grade  line,  since 
the  remainder  of  the  line  acts  merely  as  a  channel  to 
deliver  the  flow,  which  will  result  in  a  remarkably  large 
diminution  of  discharge. 

The  Value  of  Accurate   Planxing 

One  of  the  chief  faults  of  pipe-line  systems  that  have 
heretofore  been  constructed  in  California  has  been  that 
too  little  heed  was  given  to  accurately  surveying  the  pro- 
posed line  and  then  making  a  detailed  study  of  the  pro- 
file with  a  view  to  locating  the  pumping  stations  at  such 
positions  that,  as  nearly  as  possible,  a  constant  friction 
head  might  be  maintained  throughout  the  system  for  any 
desired  working  pressure.  Where  the  pipe  passes  over  high 
mountain  ranges  this  is  of  cour.se  impossible  with  low 
working  pressures,  since  on  the  upgrade  side  of  the  range 
there  will  always  be  required  a  certain  amount  of  pressure 
to  overcome  static  head.  However,  as  the  limiting  ca- 
pacity for  which  the  system  is  designed  is  approached, 
there  can  be  no  excuse  for  not  being  able  to  deliver, 
with  a  constant  working  pressure  throughout,  approxi- 
mately the  same  amount  of  oil  at  each  pumping  station. 

Engineers  engaged  in  the  design  and  construction  of 
oil-transportation  systems  will  do  well  to  hold  paramount 


in  their  minds  the  fact  that,  after  all,  barrels  per  day 
delivered  is  the  bread  and  butter  of  the  system  and  that 
no  elfort  should  be  spared  to  the  end  tJiat  tiie  given  quan- 
tity may  be  delivered  with,  as  nearly  as  possible,  an  equal 
wear  and  tear  on  each  station  from  beginning  to  end  of 
the  line. 

The  truth  of  the  old  adage  that  no  chain  is  stronger 
than  its  weakest  link  is  nowhere  better  exemplified  than 
in  oil  pipe-line  systems.  If  nine  pumping  stations  have 
a  daily  capacity  of  ;50,000  bbl.  ami  the  tenth  of  only  2'),- 
000  bbl.,  then  the  whole  line  has  but  a  25,000-bbl.  ca- 
pacity and  whatever  of  time  and  money  has  been  expended 
on  bringing  the  nine  stations  to  the  greater  capacity  is 
wasted  until  the  tentli  can  be  strengthened. 

Acknowledgment  is  made  to  E.  G.  Rrua,  As.-;oc.  AF. 
Am.  Soc.  C.  E.,  for  his  kindly  criticism  and  helpful 
suggestions  in  the  ])reparation   of  this  ])a])cr. 


WsitteiP°W®ipIfe.s  Esa^Iiaees^ 

The  City  of  St.  Paul,  Miim.,  recently  conducted  an  ex- 
amination for  a  water-works  designing  and  construction 
engineer  (salary  $3.50  per  month).  The  examination  was 
open  only  to  citizens  of  St.  Paul,  and  of  the  four  who 
took  the  examination  not  one  passed.  It  was  an  unassem- 
bled examination — the  application  form,  experience  paper 
and  question  sheets  were  sent  to  the  applicants,  and  the 
answers  were  written  by  them  in  their  own  homes  or  offices. 

SPECIAL,  SUBJECT  (WEIGHT  50) 
Question  1.  Describe  in  detail  the  most  important  engineer- 
ing structure  you  liave  actually  designed  and  which  has 
been  constructed  in  accordance  with  your  design,  stating  the 
location,  date  of  design  and  date  of  subsequent  construc- 
tion, preference  to  be  given  to  water-works  structures,  such 
as  reservoirs,  filtration  plants,  etc. 

Question  2.  Describe  some  of  the  most  important  pieces  of 
construction  work,  not  to  exceed  five,  which  you  have  actually 
superintended,  stating  the  date,  period  of  time  the  construc- 
tion was  in  progress  and  the  approximate  cost  of  the  com- 
pleted work. 

SUBJECT:    MATHEMATICS  AND  REPORT   (WEIGHT  30) 

Question  1.  A  water-works  contemplates  purchasing  a 
pumping  engine  having  a  capacity  of  15,000,000  gal.  per  24 
hr.  Under  the  following  operating  conditions,  what  type 
of  pump  would  be  most  economical  to  buy:  Suction  head,  S  ft.; 
discharge  head,  170  ft.  (includes  friction  in  discharge  line); 
steam  pressure,  125  lb.;  superheat,  0°;  temperature  of  feed 
water,  190°  F. ;  return  tubular  boilers,  hand  fired;  coal  con- 
tains 14,000  B.t.u.;  cost  $5  per  ton   (2,000  lb.),  delivered? 

This  unit  will  be  used  to  operate  in  conjunction  with 
others  in  the  same  station  during  six  months  of  the  year — 
May,  June,  July,  August.   September  and  October. 

Assume  that  a  triple-e.xpansion,  vertical  flywheel  engine 
will  cost  $100  per  water  horsepower  and  having  a  guaranteed 
duty  of  150,000,000  ft. -lb.  per  1.000  lb.  of  dry  steam;  that  a 
steam  turbine  geared  to  a  centrifugal  pump  would  cost  $30 
per  water  horsepower  and  have  a  guaranteed  duty  of  120,- 
000,000  ft.-lb.  per  1,000  lb.  of  dry  steam.  Assume  that  no 
additional  boiler  capacity  will  be  required.  Assume  that 
foundations  and  revision  of  the  building  will  cost  $25,000  in 
case  of  a  triple-expansion,  vertical  flywheel  engine  and  $1,000 
in  case  of  a  steam  turbine  and  centrifugal  pump. 

The  pump  is  to  be  purchased  from  the  sale  of  30-yr.  bonds, 
bearing  iM'%:  interest.  This  must  be  taken  into  account  in 
your  conclusions. 

Assume  that  attend.ance  and  supplies  would  be  the  same 
for  any  type  of  equipment,  estimating  it  to  be  $2,000  per  yr. 

Are  there  any  other  considerations  which  you  would  take 
into  account  in  selecting  the  pump?  If  so,  mention  them, 
and  give   reasons  for   your  answer. 

Show  the  details  of  all  calculations  and  the  method  of 
arriving  at  your  result. 

SUBJECT;    EXPERIENCE    CWEIGHT   20) 

This  subject  is  rated  from  the  answers  submitted  by  the 
applicant  to  the  questions  contained  in  the  experience  blanks. 
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coa^t  not  only  caused  senoiia  damage  to  structures, 
(IS  noted  lately  in  an  issue  of  "Engineering  News," 
hut  also  tore  out  large  sections  of  beach  and  shore, 
with  consequent  destruction  of  property.  Mr.  Case 
made  a  personal  inspection  of  many  miles  of  the 
coa.it  and  reports  here  the  restdts  of  his  investiga- 
lions.  They  apply  not  only  to  this  particular  shore 
line  hut  to  many  nllicrs  of  a  siinilnr  cnnformation. 

Ilnrric-niR's  ai-c>  kimwii  to  liiivo  periodically  ravaged  the 
(Udf  coast  I'or  the  past  l."JO  yr.,  and  they  have  not  only 
caused  many  deaths  and  great  losses  to  shipping  interests, 
but  have  also  done  millions  of  dollars'  worth  of  damage 
by  injuring  growing  crops,  destroying  timber  areas  near 
the  coast,  killing  livestock  and  damaging  houses  and 
business  ])roperties  by  wind  action  and  flooding.  A  large 
amount  of  preventable  damage  has  also  been  done  by 
wave  action  and  currents  eroding  the  coast.  The  erosion 
has  resulted  in  the  loss  of  a  considerable  amount  of  land 
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FIG.    1.      THKEE    TVPE.S   OF   FORESHORE    SECTION 

and  the  destruction  of  houses,  and  a  large  amount  of  dam- 
age has  been  done  to  the  coast  roads  and  railway  tracks, 
and  unless  prompt  and  effective  measures  are  taken  to 
])revent  further  erosion  it  will  lie  iinjiossible,  at  a  reason- 
able cost,  to  maintain  two  of  the  most  beautiful  coast 
■roads  in  the  United  State.s — those  between  Biloxi  and 
Pass  Christian  and  Bay  St.  Louis  and  Waveland,  Miss. 
Ill ^ the  past  no  recorded  study  has  been  made  of  the 
causes  of  erosion  on  this  ]iart  of  the  coast  and  the  best 
means  of  preventing  it. 

Toi'OGRAPHY   OF   COAST   LiXE 

The  coast  line  of  Mississippi  is  to  a  great  extent  shel- 
t(M'ed  by  an  outlying  chain  of  sandy  islands.  The  land 
abtitting  on  the  shore  line  is  generally  about  10  to  15  ft. 
above' mean  Gulf*  level.  The  soil  is  mostly  sand  and 
consequently  easily  eroded  by  wave  action.  In  many 
jilaces  there  are  slightly  depressed  areas  a  short  distance 
behind  the  shore  line,  which  at  times  results  in  a  consider- 
able seepage  of  water  through  the  sand  ridge  to  the  Gulf. 
'  Mississippi  Sound  is  essentially  a  naturally  protecteil 
bay  and  one  which  tinder  ordinary  circumstances  would 
be  classified  as  .an  area  subject  to  accretion  and  not 
erosion.  As  a  rule  erosion  takes  place  at  headlands  and 
projecting  parts  of  tlie  coast  and  accretion  occurs  in  .shel- 

•Chief  Engineer,  Case  Coast  Protection  Corpor.ition,  1170 
Broadway,  New  York  City. 


ieic(l  i)ays  and  estuaries,  and  there  is  strong  evidence  to 
nIhiw  that  below  mean-high-water  level  the  ilississippi 
Sound  is  no  exception  to  this  general  rule,  the  erosion 
caused  by  hurricanes  being  confined  to  the  storm  fore- 
shore (area  between  mean-high-water  level  and  the  land- 
ward limit  of  the  storm  tide)  above  mean  Gulf  level. 
Below  ordinary  high-water  level  accretion  takes  place  to 
a  large  extent  through  the  action  of  vegetation  which 
grows  on  the  sea  bed  and  arrests  and  consolidates  sedi- 
ment carried  in  suspension  in  the  currents,  and  to  the 
action  of  certain  mollusks,  chiefly  oysters,  which  dwell 
on  the  bottom  and  contribute  their  share  to  the  rising 
surface.  On  the  east  side  of  several  accumulations  of 
oyster  shells  projecting  out  into  the  sound  and  on  the 
east  side  of  Gulfport  harbor  land  is  being  graduallv  re- 
claimed by  salt-loving  grasses  accumulating  material. 

liICCOKD  OF  SEPTEMBElt  STOliM  OF  1915 

The  first  liun-icane  of  which  there  apjiears  to  be  any 
authoritative  record  was  that  of  1773.  Other  severe 
storms — each  of  which  has  continued  the  erosion  caused 
by  its  predecessors— occurred  in  1819,  1856,  1860,  1893, 
1901,  1906,  1909  and  1915. 

Although  the  erosion  is  confined  to  the  areas  above 
mean  Gulf  level,  and  there  are  often  periods  of  several 
years  when  no  appreciable  erosion  takes  jilace,  yet  the 
net  result,  considered  over  the  long  period  of  time  is  that 
greater  erosion  takes  place  on  the  Mississippi  coast  than 
on  many  exposed  coasts  subject  every  winter  to  the  under- 
mining action  of  waves  and  currents.  One  reason  for  this 
is  that  although  the. storms  on  the  Mississippi  coast  which 
cause  erosion  occur  infrequently  compared  with  storms 
causing  erosion  on  the  open  Atlantic  coast,  yet  when  they 
do  occur  they  are  exceptionally  severe.  Another  reason  is 
that  on  the  open  coast  the  foreshore  eroded  during  winter 
is  in  many  cases  repaired  again  by  the  forces  of  nature 
(luring  the  summer  months.  On  the  Mississippi  coast 
the  water  falls  back  from  the  ai'ea  eroded  as  soon  as  the 
storm  subsides,  and  owing  to  the  small  range  of  tide  is 
only  covered  by  water  during  the  time  when  the  destruc- 
ti\'e  forces  are  at  work,  and  there  is  therefore  no  chance 
of  nature  assisting  to  repair  the  damage. 

The  hurricanes  on  the  Gulf  of  Mexico  practically 
always  occur  between  the  middle  of  August  and  the 
beginning  of  October.  That  of  Sept.  29,  ]915,  as  usual 
originated  in  the  area  known  as  the  "doldrum.s"  and 
ajiju'eached  the  Gulf  coast  from  a  southeasterly  direction. 
The  center  of  the  storm  struck  the  coast  at  New  Orleans, 
and  altogether  300  mi.  of  the  coast  was  more  or  less 
affected  by  the  storm.  Information  sup]jlied  to  the  writer 
by  the  Weather  Bureau  at  New  Orleans  showed  that  the 
niaximum  M'ind  velocities  were  recorded  at  lUirrwood, 
L;i..  and  were  as  follows: 
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est  velocitj'  recorded  was  6G  mi.  per  hr.  during  the  hurri- 
cane of  1909.  The  maximum  rise  of  tide  above  mean 
Gulf  level  took  place  about  50  mi.  east  of  the  storm 
center,  where  the  rise  was  apprcximately  20  ft.  At 
Bilo.xi,  Miss.,  the  rise  was  about  9.75  ft.;  at  Pass  Chris- 
tian, Miss.,  10.2,  and  at  Bay  St.  Louis,  Miss.,  between 
10  and  11  ft.  As  soon  as  the  wind  turned  round  toward 
the  southwest  the  water  immediately  began  to  fall.  The 
figures  indicate  that  the  rises  of  tide  were  at  least  1  ft. 
above  those  recorded  during  the  1909  hurricane. 

If  we  can  take  as  reliable  the  information  handed  down 
to  present  residents  of  Pass  Christian  as  to  places  reached 
by  the  tide  during  the  hurricane  of  1819,  it  would  appear 
that  during  that  storm  the  tide  rose  about  1  ft,  higher 
than  it  did  on  Sept.  29  last. 

The  amount  of  the  rise  of  the  tide  is  of  course  largely 
dependent  on  the  contour  of  the  coast,  the  maximum  rise 
taking  place  at  or  near  the  heads  of  confined  bays,  where 
the  water  naturally  jiiles  up.  During  the  last  hurricane 
the  maximum  recorded  rise  was  at  the  east  end  of  the 
Mississippi  Sound,  where  the  water  was  confined  and 
unable  to  escape  to  southward. 

As  the  water  rises  very  rapidly,  at  first  the  lower  part 
of  the  foreshore  is  subject  to  breaking  waves  for  a  com- 
paratively short  time  compared  with  the  upper  part. 

Xo  relialjle  information  was  oljtained  as  to  the  height 
of  the  waves  during  tlie  hurricane,  but  owing  to  the  exist- 


the  amount  of  erosion  was  by  no  means  uniform,  and  in 
some  places  little  or  no  erosion  happened. 

A  careful  examination  of  the  local  conditions  showed 
that  the  outlying  islands  have  a  considerable  influence 
in  protecting  the  coast.  The  east  beach  at  Biloxi,  which 
is  largely  sheltered  by  Deer  Island,  suffered  much  less 
than  the  west  shore,  which  is  less  protected.  It  was  also 
noticed  in  several  }5laces  that  where  accumulations  of 
oyster  shells  project  into  the  Sound,  the  erosion  was  more 
marked  in  the  leeward  (westward)  side  than  on  the  east 
side.  At  Gulfport  harbor  the  difference  between  the 
erosion  on  the  east  and  west  sides  of  the  harbor  was  par- 
ticularly noticeable;  and  while  little  damage  was  done 
on  the  east  side,  where  natural  accumulation  has  been 
taking  place  below  mean-high-water  level,  on  the  west 
side  there  was  severe  erosion. 

Various  Ixfluexces  at  Work 

It  was  also  apparent  that  the  gradient  of  the  storm 
foreshore  had  a  very  powerful  influence  in  determining 
the  amount  of  erosion  taking  place.  Where  there  was 
a  gradually  sloping  surface  extending  some  distance  back 
of  ordinary  high-water  line  the  storm  waves  had  their 
energy  gradually  abstracted  as  they  moved  inland  and 
were  unable  to  exert  any  force  capable  of  doing  serious 
damage.  On  the  other  hand,  it  was  most  noticeable  that 
\\-herever  the  land   rose  more  or  less   steeply  from   the 
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ence  of  the  outlying  chain  of  sandy  islands  the  height 
must  have  been  small  compared  with  the  height  of  storm 
waves  on  the  open  coast. 

The  height  of  waves,  as  is  well  known,  depends  on  the 
"fetch,"  or  distance,  of  open  sea  across  which  the  wind 
blows  before  reaching  the  coast.  Stevenson's  formula  for 
this  height  of  waves  is :  /i  =  1.5  V  /,  where  /  is  the 
"fetch."  Between  Bay  St.  Louis  and  Biloxi  the  distance 
between  the  outlying  islands  and  the  shore,  measured 
diagonally  across,  is  nowhere  more  than  about  14  mi. 
Using  the  foregoing  formula,  it  would  appear  that  the 
wave  height  was  proljably  not  more  than  about  5  ft.  G  in. 
Damage  to  Foreshores 

The  illustrations  give  a  good  idea  of  the  erosion  caused 
by  the  hurricane.  In  many  places  between  Biloxi  and 
Wavcland  from  10  to  50  ft.  of  land  was  washed  away 
and  the  fine  .shell  road  which  formerly  existed  along  this 
part  of  the  coast  has  been  breached  in  numerous  ]>laces 
and  will  probably  cost  from  $200,000  to  $300,000  to 
replace.  The  line  of  the  Louisville  &  X'ashville  Ky.  was 
badly  damaged,  notably  at  Chef  Mentcur  and  Kigolct,s. 
At  the  former  place  319  ft.  of  track  was  destroyed  and  at 
the  latter  about  900  ft.,  causing  the  direct  train  service 
on  the  coast  line  between  Mobile  and  Xow  Orleans  to  be 
suspended  for  about  a  month.  The  coast  line  of  tlic  Gulf- 
port  &  Mississippi  Traction  Co.  was  also  wrecked  most 
of  the  way  between  Biloxi  and  Pass  Christian,  a  distance 
of  over  20  mi.  This  line  previous  to  the  storm  was  in 
front  of  the  coast  road. 

Although  very  serious  and  extensive  erosion  took  place 
over  a  length  of  more  than  30  mi.  of  the  ^rississi]>pi  coast, 
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ordinary  high-water  line,  or  where  there  was  'a  ridge  or 
cliff  which  the  waves  were  able  to  hit  with  considerable 
force,  large  masses  of  material  were  torn  out. 

During  .storms,  material  in  suspension  and  floating 
debris  greatly  assist  the  waves  in  their  work  of  erosion. 
Stones,  pieces  of  timber,  etc.,  are  hurled  by  the  waves 
W'ith  great  force  against  the  shore  or  cliff  and  materially 
assist  in  the  work  of  disintegration. 

It  may  be  stated  as  a  general  rule  that  on  any  coast 
where  there  is  a  considerable  range  of  tide  the  foreshore 
has  its  natural  inclination  of  repose,  and  it  is  undoubtedly 
equally  true  that  the  storm  foreshore  also  has  a  natural 
inclination  of  repose,  the  gradient  depending  on  the 
height  of  the  storm  tide,  the  height  of  waves,  etc.  Wher- 
ever, therefore,  the  gradient  was  too  steep  or  there  was 
a  steep  bank,  the  hurricane  employed  its  energy  in  carving 
out  a  natural  storm  gradient;  and  in  places  where  the 
gradient  was  too  flat — as  was  the  case  in  places  where  the 
waves  broke  over  the  coast  road — the  tendency  was  for 
material  to  he  deposited  (see  Fig.  1). 

Although  a  small  amount  of  material  eroded  by  direct 
wave  impact  was  de]JOsitpd  on  the  road  to  iniild  \\\i  the 
gradient  (Fig.  1),  by  far  the  greater  part  of  it  was 
transported  to  the  sea  bed  and  iiermancntly  lost  to  the 
land.  The  strong  onshore  winds  which  blow  during  hur- 
ricanes pile  u])  the  water  on  the  land  margin,  and  would 
liile  it  up  still  higher  but  for  the  fact  that  this  action 
is  in  jiart  compensated  for  by  an  undertow  seaward. 
Material  stirred  into  suspension  by  wave  action  is  thus 
transported  to  the  bed  of  the  Sound  and  permanently  lost 
to  the  land.     When  the  water  subsides  after  the  storm, 
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lari^v  iiuaiililics  of  inali'viiil  in  suspoiisioii  iirc  alsn  niuvcd 
awav  and  when  the  storm  coases  are  depositod  In  i|iiii'i. 
water. 

On  tlie  nerlli  siile  oi  tlie  railway  trestle  a1  IJay  St. 
Louis  the  I'eiiil'oreed-conerete  vertieal  wall  i-eeeiitly  eon- 
stnic'tcd  sufcessfiilly  witlistood  the  storm,  while  <iii  the 
south  side  it  was  (lem(ilislie<l.  That  this  part  of  the  wall 
was  destroyed  was  nn  douht  partly  A^w  to  the  lael  tliat  il 
had  not  hei'n  haekeil  up.  It  was,  however,  suhjeelcd  to 
the  full  I'oree  of  the  storm  and  wouUI  in  the  writer's  o])in- 
ion  have  heen  hadly  damajied  even  il'  it  had  hei'n  hacked 
up,  a  vertical  wall  heinu'  entirely  unsuitahle  for  stu-h  a 
situation. 

It  was  also  noticed  that  in  many  places  hetween  Hihixi 
and  Wavelaiid  drainage  water  from  the  hnul.  tlowiui;- 
acros.s  the  storm  foreshore,  and  sei'jiage  throuu'h  the  sandy 
soil  increased  the  amount  of  erosion.  Where  a  stream  of 
water  had  i-ut  a  gnlly  across  the  foreshore,  material  «as 
moved  in  hy  ohlique  waves  from  the  neighhoring  shore  to 
nil  in  the  hollow.  This  matei'ial  was  in  tui'ii  niovi'il  away 
to  the  lied  of  the  (Julf  hy  the  seawanl  lhiwin,u  stream  oT 
water. 

The  hurricanes  usually  come  I'mm  a  so\itheastei-ly 
direction,  and  the  waves  fornieil  thereljy  do  not  strike  the 
shore  at  right  angles  to  the  main  direction  of  the  coast- 
line hut  ohliquely,  and  such  oblique  waves  cause  littoi'al 
drift  (the  alongslu>re  movement  of  mateiial)  to  take 
place.  Owing  to  the  inequality  in  the  auKuint  of 
shelter  afl'orded  to  the  coast  liy  the  outlying  islands,  to 
projections  into  the  Sound — such  as  at  (iitlfport  harbor 
pier — and  to  the  varying  contoui-  of  tlu'  coastline,  the 
amount  of  such  drift  is  not  everywhere  the  same,  and  as  a 
result  localized  erosion  takes  place. 

On  the  Mississippi  coast  it  is  impossible  to  Iniild  up  ilie 
storm,  foreshore  to  a  natural  inclination  of  repose  and 
pi'event  further  loss  of  material  by  constructing  groins, 
as  is  successfully  done  on  exprsed  coasts  and  where  the 
range  of  tide  is  much  greater.  There  is  no  su]i]ily  of 
littoral  drift  on  the  Mississippi  coast  except  the  material 
moved  alongshore  during  storms.  In  some  places  it 
might  be  possible  to  collect  material  during  the  storms, 
but  it  would  be  at  the  expense  of  the  neighboring  shore. 
As  it  is  impracticable  to  protect  the  coast  by  "active 
defenses,"  it  is  necessary  to  ado])t  "jiassive"  measures; 
that  is,  the  object  of  the  work  must  he  to  hold  tlu'  mate- 
rial already  there  and  to  prevent  further  losses.  This  can 
undoubtedly  be  accomplished  at  a  moderate  cost  liy  a  sea 
wall,  or  facing  to  the  upper  part  of  the  storm  l"oreshore. 
thus  substituting  for  the  sand  a  durable  inatei-iai.  In 
places  where  there  is  a  tendency  toward  erosion  by 
littoral  drift,  short  groins  may  be  built  from  the  toe  of 
the  concrete  work  out  to  ordinary  low-water  line  for  the 
]nir]ifise  of  preventing  the  wall  being  inidei-niiue(l  by 
alongshore  movement  of  material  already  there. 

The  investigations  of  the  writer  seem  to  siiow  conclu- 
sively that  the  storm  waves  tend  to  cut  out  a  gradieid  of 
i-e])ose  u|)  which  the  wa\-es  will  bai-ndessly  roll,  their 
energy  being  gradually  alisti-ai-ted  bv  friction  on  the  liot- 
toni.  If  instead  of  the  natural  gradient  we  have  a  verti- 
cal clilf  oi'  a  sea  wall  halfway  up  the  natural  gi'adient,  as 
shown  in  l*'ig.  !i),  it  is  obvious  that  this  obstruction  will 
hi'  readied  hy  the  waves  before  their  energy  is  abstracted; 
they  will  hit  the  olistruction  and  their  impact  will  tend 
to  destroy  it.  Tt  is  therefore  obvious  that  it  is  a  had 
]iolicy  to  construct  on  the  foreshore  a  vertical  sea  wall,  as 


lot  oidy  Would  il  have  to  be  made  very  strong  successfully 
to  withstand,  the  blows  of  the  waves,  but  the  rebound 
ihei-efi'om  will  scour  out  material  from  the  front  of  the 
wall  and  tend  to  undermine  it. 

As  has  already  bei'u  noted,  little  erosion  took  place  dur- 
ing the  last  hurrieane  in  phu^es  where  there  was  an  ap- 
proximately natui-al  sloping  gradient.  If  the  storm  long- 
shore in  such  places  had  ht'cn  covered  with  a  thick  mat- 
ting of  vegetation  there  would  have  been  ))ractically  no 
erosion.  It  is  impossible,  however,  to  maintain  such  a 
covering  of  vegetation,  as  in  the  case  of  a  zone  which  is 
occasionally  flooded  with  .salt  water  the  conditions  are 
not  good  foi'  land  jilants ;  and  if  the  shore  is  bare,  material 
will  he  washeil  away  by  the  undertow  with  every  storm. 
The  gradient  will  also  be  altered  .somewhat  according  to 
the  height  of  storm  tide,  waves,  etc.,  of  each  storm. 

If,  however,  a  gradually  sloping  sea  wall  is  Iniilt  to 
foiiu  a  eoiitiiiuation  of  the  natural  storm  gradient  (Fig. 
11),  piMitection  will  he  obtained,  and  such  a  structure  will 
not  he  subjected  to  the  blows  of  waves  which  a  vertical 
wall  Would  have  to  withstand.  A  stepped  wall  has  advan- 
tages ii\er  a  vertical  sea  wall,  as  the  velocity  of  the  uprush 
of  the  «a\es  is  considerably  checked  and  the  backwash, 
instead  of  flowing  down  with  gradually  accelerated 
velocity,  has  its  velocity  diminished  as  it  pours  from  ste]) 
to  step.  In  places  where  there  is  a  tendency  for  material 
to  he  scoured  out  from  the  lower  part  of  storm  foreshore 
owing  to  inequalities  in  the  amount  of  littoral  drift  or 
other  causes,  it  can  he  prevented  by  building  low  groins 
from  the  wall  to  low-water  line  of  ordinary  tides, 

T^tltl■;l)I.\■rn  Pkotection  Necess-4RY 

It  has  already  been  pointed  out  that  the  outlying 
islands  shelter  the  Mississippi  coast.  It  is  therefore  im- 
portant that  in  the  event  of  their  being  rapidly  eroded 
and  the  possibility  of  their  being  washed  away,  it  would 
be  advisable  to  take  steps  to  prevent  their  desstruction. 
AMiile  there  is  some  evidence  of  erosion  of  the  seaward 
faces,  there  is  also  evidence  of  accretion  at  the  laiul- 
ward  faces,  and  there  is  no  indication  that  they  will  be 
demolished  within  the  next  century.  It  would,  however, 
be  very  desirable  to  have  an  accurate  survey  made  from 
time  to  time,  so  that,  if  found  necessary,  steps  could  be 
taken  later  on  lo  |)i-eveiit  further  erosion  of  their  sea  faces. 

The  ])roblem  of  protecting  the  coast  from  storm  erosion 
is  one  of  vital  importance  to  the  inhabitants  of  the  coast 
towns  of  Mississippi.  I^ot  only  is  it  impossible  to  main- 
tain a  road  along  the  watei-  front  without  protection 
works,  but  the  property  \alues  have  decreased  in  conse- 
quence of  the  liability  to  serious  erosion.  The  towns  are 
unlikely  to  develop  as  they  should  do  if  erosion  continues, 
and  a  lai'ge  expenditure  is  incurred  after  every  storm  in 
clearing  up  debris,  repairing  the  road,  sidewalks,  etc.  In 
fact,  it  may  be  stated  that  the  prosperity  and  dcvclo])- 
ment  of  the  Mississijipi  coast  are  dependent  on  protection 
being  ol>tained  against  storm  damages. 

While  the  writer  is  of  the  opinion  that  the  Mississippi 
coast  can  now  lie  iiermanently  protected  at  a  moderate 
cost,  there  is  little  doul)t  that  any  serious  delav  in  starting 
the  work  would  \-ery  materially  increase  the  cost  and  that 
if  another  hurricane  attacked  the  coast  before  the  work 
was  carried  out,  the  cost  of  subsequently  building  protec- 
tion works  sufficiently  far  seaward  to  enable  a  road  to  be 
maintained  in  front  of  the  existing  houses  woidd  be  very 
expensive. 


107G 


E  X  0  T  NT  l',  E  T]  T  X  ( ;     X  V.  W  S 


Vol.  7  1,  No.  23 


d  Seattttle  Ws\tt@r°W©rIlis 


By  C.  E.  Fowler* 


.'^YXOI'SIS — A  I  Tacoiiia.  rc/iairiiii/  a  leaky  reser- 
voir liniruj,  wiih  leak-aye  precautions  at  the  joints 
only;  waterproofing  the  concrete  and  giving  par- 
ticular attention  to  the  joinls  at  another  reservoir; 
iraierproofing  concrete  for  a  settling  well,  an  85-in. 
rein  forced-concrete  condvit  and  liquid-chlorinr- 
Ireatment  tanks.  At  Seattle  the  concrete  slabs  of 
tiro  reservoirs  were  not  waterproofed,  hut  the 
joints  were  asphalted  and  were  supported  on  lun- 
crete  ribs.  Subsequent  leal-age  was  stopped  by 
replacing  some  of  the  asphalt  with  a  harder  grade 
of  material:  some  joints  were  reitoured  with  lead. 

The  leakage  in  the  Alaska. St.  distributing  reservoir 
in  Tacoma,  Wash.,  recently  became  so  serious  that  ex- 
tensive repairs  had  to  be  made.  The  reservoir  was  orig- 
inally built  in  189,5  with  a  capacity  of  3,500,000  gal., 
but  in  1908  it  was  enlarged  by  the  addition  of  another 
section  with  a  capacity  of  7,500,000  gal.,  leaving  a  di- 
viding wall  between,  making  the  whole  reservoir  alxnit 
■200x300  ft.  in  plan  and  20  ft.  deep. 

This  new  part,  where  the  leakage  occurred,  was  lined 
with  concrete  slabs  approximately  25  ft.  square  and  (i 
in.  thick,  laid  directly  on  the  ground.  The  joints  lio- 
twcen   the  slabs  averaged   about   %   in.   thick   and    liad 

♦Consulting  Eneineei-.  Centi'al  Building,  Seattle.  Wash. 


straight  sides.  The  joints  were  not  calked  and  were 
filled  with  tar  and  pitch  of  ordinary  quality.  Part  o\' 
the  leakage  occurred  through  these  joints,  but  a  great 
part,  which  was  so  bad  as  to  wash  out  the  dirt  under- 
neath, was  through  defective  slabs. 

The   superintendent  of  the  water   department,   P.    S. 
Savidue.    recommended    that    the    defectixe    concrete    l)c 
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FIi;     J      I'l  ili'l  Ic  i.\    iiF    sr.-IN.    REINFORCED-CONCRETE 
PIPE.  TACOMA  W.\TER-WORKS 

replaced  and  membrane  waterproofing  used,  at  a  total 
cost  of  $7,500,  but  the  City  Commission  ordered  it  re- 
paired at  a  cost  of  about  $2,000. 

The  defective  slabs  were  removed,  and  some  of  them 
were  found  to  have  a  thickness  of  only  2  in. !  Four 
lines  of  (i-in.  drain  tile  were  put  in  across  the  reservoir, 
at  a  minimum  depth  of  18  in.  The  tile  were  laid  on  a 
2x-l-in..  timber,  the  trenches  backfilled  with  gravel  and 
the  four  lines  connected  up  to  empty  into  a  sump. 

The  new  concrete  slabs  were  laid  and  all  the  joints 
calked  with  oakum  and  poured  with  S  grade  of  Floatine. 
Over  the  joints  strips  of  burlap  10  in.  wide  have  been 
laid  in  Floatine  and  painted  over  with  two  coats  of  as- 
phaltum.  These  repairs  have  been  carefully  executed 
and  the  leakage  has  practically  stopped. 

The  Mc^iillan  storage  reservoir  of  the  Tacoma  Green 
l'i\cr  gravity  water  sy.stem  is  located  about  18  mi.  from 
Tacoma  and  is  350  ft.  wide  by  1,390  ft.  long,  with  a 
central  dividing  wall. 

The  slal)s  in  this  reservoir  were  (i  in.  thick  and  had 
joints  14  in.  at  the  bottom  and  %  in.  at  the  top.  These 
joints  were  supported  on  ribs  (i  in.  thick  and  8  in.  wide, 
with  a  layer  of  tar  paper  on  top.  The  joints  were  then 
Idled  with  refined  asphaltum,  specified  to  be  pliable  be- 
tween freezing  temperatures  and  200°  P.,  and  not  sticky 
ni  120°  F.  This  reservoir  has  not  Irnked  since  it  wa'^ 
III! ill  in  1911.  but  the  slabs  were  nil  waterproofed  by 
.■Hiding  lO'/i   oT  hydrate  of  lime. 

TliiH'c  (illicr  |)ieces  of  work  which  were  constructed  on 
iliis  sv>lem  In  waterproofing  the  concrete  are  worthy  of 
iHiticc.  one  hcina'  a  settlinc  well,  which  also  acted  as  a 
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FIG.  3.    PLACING  BOTTOM  IN  GRKEN  LAKE  RESERVOIR 

liriilge  abutment  (Fi^.  1).  This  almtiiu-nt  was  water- 
proofed bv  using  S9('  of  hydrate  of  lime  and  has  not 
leaked. 

The  85-in.  reinforeed-eoncrete  pi]ie  between  the  tun- 
nels at  the  headworks  was  not  waterproofed  further  than 
to  allow  5%  of  clay  to  be  used  in  the  sand  and  gravel 
making  the  concrete,  and  this  has  not  leaked  through 
the  13-in.  walks  (Fig.  2).  The  reinforcement  was  tri- 
angular mesh,  lapped  between  sections,  alternate  sections 
being  placed  and  the  others  filled  in  two  days  later.  While 
line  hair  cracks  appeared  at  the  junction  of  sections, 
nothing  more  than  a  slight  seepage  occurred.  Approx- 
imately every  200  ft.  telescopic  metal  expansion  rings 
were  introduced,  packed  with  oakum  and  red  lead,  and 
no  trouble  occurred  by  leakage. 

^^^len  the  Green  River  system  was  completed  the  water 
was  somewhat  impure  and  a  chlorine  gas  plant,  manufac- 
tured by  the  Electro  Bleaching  Gas  Co.,  was  installed, 
using  a  tank  11  ft.  in  diameter  and  of  5,000  gal.  capacity. 
This  tank  was  built  with  Hyrib  reinforcing,  the  sides 
being  3  in.  thick  and  the  ba-se  6  in.  thick.  The  sides 
were  of  plastered  construction,  1  in.  inside  and  2  in. 
outside,  and  3%  of  iledusa  compound  was  used,  result- 
ing in  a  perfectly  tight  tank. 

The  two  Green  Lake  reservoirs  in  Seattle,  one  of  6.5,- 
000,000  and  the  other  of  75,000,000  gal.  capacity,  were 
concrete  lined  by  the  writer  from  plans  by  R.  H.  Thomp- 
son, then  city  engineer.  The  12x32-ft.  slabs  (Fig.  3) 
had  a  1  to  8  concrete  base  and  a  1  to  11/^  mortar  top, 
the  base  being  from  6  to  8  in.  thick  and  the  top  1  in. 
thick.  The  joints  were  %  in.  wide  at  the  bottom  and 
%  in.  wide  at  the  top,  and  were  formed  by  a  wedge- 
shaped  board  form  soaked  in  oil.  Underneath  the  joint 
was  a  rib  4  in.  tliick  by  8  in.  wide,  with  an  a.sphalt- 
-aturated  wool-felt  strip  on  top.  These  joints  were 
poured  with  a  special  grade  of  asphalt  of  the  Obispo 
brand,  which  met  practically  the  same  specified  require- 
ments as  already  given  for  the  McMillan  reservoir. 

Wlien  water  was  turned  in,  this  asphalt  proved  to  be 
loo  soft.  Serious  leakage  occurred  and  a  large  part  of 
I  he  filler  was  melted  out  and  replaced  by  a  harder 
urade  of  asphalt,  which  had  originally  l)een  recommended 
by  the  asphalt  company.  Some  of  the  joints  were  repoured 
with  lead.  Since  these  repairs  were  made  no  serious  leak- 
age has  occurred.  No  waterproofing  was  used  in  the  slabs 
and  even  the  Sylvester  alum  wash  which  had  been 
>pecified  was  not  used. 


iia  Massaclh^seMs 

P>1   Ai;  I'm  i;  ii.  (i.\M.\iA(;i;'' 

The  relation  lictweeii  llic  character  of  |)ul)lic  water- 
supplies  and  health  is  i)erlia]is  more  readily  studied  in 
.Massachusetts  than  in  any  other  American  state  because 
of  the  long  series  of  water  aiuilyses  and  the  mortality  sta- 
tistics that  are  available  for  the  cities  and  towns  of  the 
state,  iloreover,  the  waters  of  Jlassachusetts  show  a  wide 
variation  in  mineral  and  organic  contents,  aiul  there  is 
also  a  considerable  variation  in  local  death  rates.  From 
a  somewhat  extended  study  of  the  water  analyses  and  the 
mortality  statistics  of  the  commonwealth  the  author  has 
tliosen  for  presentation  here  some  highly  interesting  data 
on  the  relation  between  hardness  and  color  and  jniblic 
health,  the  latter  as  reflected  in  the  typhoid  and  general 
death  rates.  The  data  are  for  the  ten  years  1i>04:  to  1913 
and  are  presented  separately  for  ground  waters  and  for 
surface  waters. 

Relation-  Between  Wateh  Hardness  Axn  Health 
It  has  been  a  much-disputed  question  whether  a  hard 
water  or  a  soft  water  is  the  more  beneficial  to  health.  Va- 
rious English,  French  and  Austrian  connnissions  have 
given  opinions,  some  one  way,  some  another.  The  gen- 
eral consensus  of  opinion  today  seems  to  be  that  in  simi- 
lar class  towns  and  cities,  having  like  principal  sanitary 
conditions,  the  death  rate  is  not  raised  or  lowered  by  the 
softness  or  hanlness  of  the  water. 

In  Massachusetts  the  hardness  in  water  ranges  from  4 
to  150  parts  per  1,000,000.  The  study  of  this  relation- 
ship has  been  undertaken  for  hard,  medium  and  soft  wa- 
ters, taking  the  medium  waters  to  equal  in  hardness  the 
average  hardness  for  each  group  of  the  two  studies — 
ground  and  surface  waters.  The  results  of  this  study  are 
.sunmiarized  in  Table  1. 
table  1.    relation  between  water  hardness,  typhoid 

.\ND  total  death  RATES  IN  MASSACHISETTS 

Ground  Waters — 34  Cities  Average  Hardness,  Death  Rates  per  LOOO 

and  Towns  Parts  per  1.000,000  Typhoid             Total 

Softest 17  0.08  14.  IS 

Medium 29  0  U  hi  71 

Hardest...                                                       71  0.11  14.12 

Surface  Waters — 39  Cities 
and  Towns 

Softest 5  7 

Medium -  -  17 

Hardest 41 


0  115  14  99 
0  10  13.85 
0  14        14.98 


Neither  in  the  individual  results  nor  in  the  group  re- 
sults is  there  enough  consistency  to  say  that  hard  waters 
are  more  destructive  of  life  than  soft  waters. 

CoLoi;  Of  Waters  and  HEAi/nr  in  Massachu.setts 

In  the  groupings  to  show  by  contrast  the  effect  of  low 
colored  waters  and  low  typhoid  on  total  death  rates,  the 
different  waters  are  given  in  the  order  of  ground  waters, 
metropolitan  waters  and  surface  waters.  The  metro- 
politan surface  waters  are  supplied  to  the  suburbs  of  Bos- 
ton as  well  as  to  the  city  itself,  and  special  care  in  many 
directions  has  been  taken  to  give  this  district  a  safe  water 
and  one  protected  to  the  utmost  by  storage  and  sanitary 
regiilations.  The  color  records  are  considered  fairly  rep- 
resentative for  the  period  covered,  and  as  in  New  England 
turbidity  or  suspended  matter  generally  in  water  is  small, 
color  may  be  taken  to  represent  i^sthetic  appearance,  aside 
from  ta.ste,  and  sometimes  including  taste. 

»Witli  Robert  Spurr  Weston,  14  Be;icon  St.,  Boston,  Mass. 
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TABLE  2.     COLOR  OF  GROUND  WATERS  AND  TYPHOID  AND 
GENER.\L  DEATH  RATES   IN   M.\SS.\CHUSETTS 

Death  Rate  per  1,000 

City  or  Town  Color  Typhoid  Total 

Ncwburvport  .  20  0  33  18  94 

I-owell..  Ut  0   1.)  IS  77 

HinKham l^i  0  lU  17.72 

CSrntton...  is  0  14  17  45 

I'airh.averi .  :w  II  0.'>  17  31 

Amesbury..  20  0  22  16.95 

Milfonl  27  0  20  16  59 

M!irbU-hi:i,l  24  0.011  16.58 

Middl.-bor.i  27  0  09  16.35 

Nccdhani  2  0  00  16  35 

Methtlen.  .  2 1  0  24  1(5,07 

N'atiek.. .  o  013  15  S4 

Chelmsford.  !.■.  0  10  15  72 

I'Vaniincham s  0  13  15.61 

Man.slieUl 0  (i  ij  15, OS 

Whu-hendou II  0  19  14.92 

Rrainlrce 13  0  11  14.89 

Wobiirn 2  0  07  14.  SO 

Dedliam...  1  0  03  14  72 

Easton 0  0  OS  14  62 

Webster.  ...  I  0  07  14  34 

IleadinE. ,  .  2tl  (I  09  13  94 

Frankhn..  2  0  02  13  25 

.■\dains...  2  0  19  13  21 

South  Hadl.-\  is  0  06  13  IS 

North  Attleboro 0  0  07  12.96 

Monson do  10  12  78 

Attleboro I  0  00  12  62 

Wcstboro 9  0  06  12  07 

Nonvood.  .  .  15  0  07  11.09 

Bridgpwai.r  21  0  01  10.96 

Walpole...  0  0  00  10.75 

Wellesley.  .  (1  0  02  10  04 

Average  0.12  16  16 

Below  0.12  14.54 

Less  than  22  ,  .  14 .  63 

I^ssthan22       Below  0.12  13  6U 

Less  than  10  ..  13  88 

Less  than  10       Below  0. 12  13.49 

T  \BI,E  3      COLOR.  TYPHOID  AND  TOTAL  DEATH  RATES  IN  THREE 
GROUND-WATER-SUPPLY  CITIES 

Death  Rate  per  1,000 

Color              Typhoid  Total 

Brooklinc 21                  0  05  11   33 

Newton 9                     0  06  11    75 

Waltham 11                  0  19  13  18 

Average ,                                           0  10  12.02 

.\verage  of  places  below  average  typhoid  death  rate,  11.44. 
TABLE  4.     TYPHOID  AND  GENERAL  DEATH  R.\TES  FOR  MASSA- 
CHUSETTS METROPOLITAN  CITIES 

Deatli  Rate  per  1,000 

City  or  Town  T,\plioid  Total 

.-Jtoneham Oils  17  SI 

HoMon                       0    15  15  S3 

\rlin:r'                                                                                            0  10  1 1  70 

S«  1             1                                                                                            0  01;  14   .57 

I.\                                                                                                          0  on  14.39 

Ri  V                                                                                                          Oil  13.80 

Chil~.                                                                                                      0   16  13. 7S 

Somemll.                                                                                       Oil  13  15 

Melrose...                                                                                     0  OS  13.05 

Maiden...                                                                                     0  12  12.75 

Winthrop 0   10  12  47 

Quiney 0  07  12.3!) 

Medford 0  07  12,07 

Everett...                                                                                     0  10  11. S4 

Milton....                                                                                     0  07  11   25 

Walertown..                                                                                        0  04  10.54 

Avemee  0  11  12.94 

Less  than  0.11  12.. 59 

Til  the  nietropolitaii  zone  (Table  ;i),  although  not  in- 
cludefl  in  the  metropolitan  water  distriet,  are  three 
ground-water-supply  cities  or  towns  which  are  comparable 
in  population,  geographical  position  and  indu.stries  with 
the  metropolitan  suburban  cities  and  towns,  rather  than 
with  the  ground  waters  or  surface  waters  scattered  all  over 
the  state. 

Complete  records  of  the  quality  of  waters  su|)plied  to 
the  ditTerent  metropolitan  cities  arc  not  available.  Table 
4,  with  color  not  given,  shows  that  the  suburbs  of  Boston 
have  a  lower  average  death  rate  than  the  city  itself. 

Nearly  all  unpurified  surface  waters  have  some  odor. 
Although  they  are  much  improved  by  natural  storage, 
still  at  times  many  ponds  and  reservoirs  are  deteriorated 
by  the  growth  of  organisms,  which  either  in  their  growth 
or  their  decomposition  give  to  the  water  objectionable 
odors  and  tastes.  Tn  general,  the  organic  matter  in  a 
water  will  be  less  with  less  color,  and  hence  tliere  is  less 
liable  to  be  objectionable  odor  and  taste  in  the  lower 
colored  waters.    With  the  surface  waters  of  !\lassacluisetts 


COLOR,  TYPHOID  AND  GENERAL  DEATH  RATES  FOR 
MASSACHU,SETTS  SURFACE-WATER  SUPPLIES 

Death  Rate  ix>r  1,000 


Typhoid 

Total 

0  14 

18.83 

0  10 

18.01 

II   U 

17  90 

0    1(1 

17.72 

1)    17 

17  37 

II    19 

17.  17 

Spenrer    , 
Northbridgp ... 

Rockland 

North  Adams.... 
Great  Barrington. 

Gardner 

Greenfield. . . 

Leominster 

(iloucester 

Beverly 

Southbridce .... 
Easthampton. 

Marlboro 

Wakefield . 

Fitehburg. 

West  Sprinijlifld 

Northampton, 

Adams.... 

North  Andovcr 

South  H:ull,-v       , 

I.vriii 

Ma\ri:,Ml 


2S 

II   14 

15.31 

33 

(1    16 

15.18 

26 

(I    111 

15,13 

29 

(1    10 

15,09 

2(1 

0   15 

15.08 

22 

(1    19 

14.95 

13 

0  OS 

14.07 

31 

0   11 

14.62 

15 

(1    12 

14  61 

211 

(1  20 

14.49 

13 

0  OS 

14  44 

15 

0   12 

14.42 

U 

0  07 

14.41 

32 

(1  09 

14  37 

35 

0   10 

14. 30 

34 

0   19 

14,22 

39 

0   13 

14    11 

20 

0  08 

13.90 

31 

I)  07 

13.91 

26 

0   10 

13.56 

20 

0   12 

13.50 

20 

0  04 

13  39 

23 

0.10 

13.32 

2 

0  19 

13.21 

21 

0  05 

13.20 

IS 

0  (16 

13.18 

4S 

0   15 

13.  16 

IS 

0  08 

13  04 

48 

0   12 

12  70 

IS 

0  02 

12  09 

18 

0   10 

1 1   79 

26 

(1  (17 

1 1   67 

20 

0  (17 

1 1   09 

20 

0.(H) 

10, 54 

8 

0  06 

10.45 

0   14 

15  41 

Less 

thanO  14 

14.61 

Less  than  22 

13  76 

Less  than  22  Less 

than  0.14 

13   11 

(.see  Table  5),  as  well  as  the  ground  waters,  the  color 
will  represent  to  a  good  degree  of  accuracy  the  agreeable 
acceptance  of  that  water  by  the  consuming  public. 

The  surface  waters  of  Massachusetts  have  not  reached 
a  state  of  purification  by  storage  or  other  means  where 
more  than  one  town  could  be  put  in  a  class  of  waters  o( 
color  less  than  10  parts  per  1,000,000  and  a  typhoid 
rate  of  under  0.14  per  1,000. 

Dividing  the  whole  number  of  places  previously  using 
ground  waters,  metropolitan  waters  or  surface  waters 
into  two  groups — one  Jiaving  a  death  rate  less  than  15.87, 
the  average  for  the  whole  state  for  the  10-yr.  period  used, 
and  the  other  a  death  rate  of  over  1-5.87  per  1,000 — we  find 
aliout  two-thirds  of  the  waters  having  a  color  of  less  than 
22  have  a  death  rate  below  15.87,  while  about  two-thirds 
of  the  cities  the  death  rate  of  which  is  over  15.87  have  a 
color  of  over  22. 

Tn  general,  a  color  above  22  on  the  platinum  scale 
begins  to  be  noticeable  to  the  consumer,  and  this  point 
has  been  taken  as  the  separating  line  to  determine  tlie 
clfect  of  appearance  of  water  on  the  death  rate,  as  well 
as  to  determine  whether  the  good-appearing  waters  and 
their  corresponding  cities  and  towns  of  the  state  are  the 
best  protected  from  a  sanitary  standpoint,  taking  the 
typhoid  death  rate  over  a  period  of  10  yr.  as  the  in- 
dicator. 

From  a  different  standpoint,  that  of  the  high-death-rate 
cities  and  low-death-rate  cities,  which  are  those  whose 
average  for  10  yr.  is  below  the  state  average,  a  critical  ex- 
aniinalidii  has  been  niiide  to  find  wliether  good  a|i]icarance 
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lu'Id  >\Viiy  in  tlu'  coiik'st  for  low  dcalli  nifi's  or  wlu'tlior 
sMiiitiiry  proti'ctiiin  as  moasiircil  hy  the  typhoid  death  rate 
was  siitliiiunt  to  determine  low  death  rates  for  places  so 
improving  their  water-su])plies.  Tahli'  2  shows  these 
tijjures  for  places  supplied  with  ground  water. 

The  ground  waters  and  surface  waters  of  the  lowest 
tyjihoid  death  rate  have  the  lowest  total  death  rates,  and 
the  (litference  is  at  least  several  times  the  average  typhoid 
death  rate  for  that  class  of  waters. 

In  the  case  of  the  niotropolitan  waters,  the  towns  and 
cities  of  low  average  typhoid  death  rate  have  a  lower  total 
death  rate  than  the  average.  However,  the  metropolitan 
authorities  would  strenuously  object  to  rating  the  sani- 
tary quality  of  the  water  in  the  different  cities  by  the 
ty])hoid  death  rate,  and  T  would  rather  attribute  it  to 
collective  and  individual  sanitation  tlian  accident  when  it 
includes  about  one-half  the  metropolitan  suburban  popu- 
hition  in  the  low  typhoid  death  rates. 

Even  more  remarkable  than  the  lower  death  iiitr> 
with  lower  typhoid  rates  is  the  observation  of  the  lower 
death  rate  with  lower  colored  waters,  and  especially  with 
the  lower  colored  waters  of  the  low  typhoid  death  rates. 
This  condition  exists  in  the  case  of  both  surface  wateis 
and  ground  waters  and  in  group  condiination  of  the  two 
classes  of  waters. 

It  must  be  remembered  that  comparatively  few  ilassa- 
chusetts  cities  have  installed  water-purification  plants  and 
that  iioth  mechanical  filters  and  water  disinfection  liv 
hyjiochlorite  or  by  liquid  chlorine  treatment  are  uotal)lu 
for  their  aiiseuce. 


im,  EMaEaoas 

Vermilion  County,  Illinois,  voted  $1,500,000  of  bonds 
at  the  election  in  November,  1914,  for  174:  mi.  of  paved 
roads  to  be  constructed  during  the  years  191  (i  and  1917. 
According  to  information  furnished  by  P.  C.  ilcArdle, 
Superintending  Engineer  (Assistant  Chief  State  High- 
way Engineer),  Danville,  111.,  this  .system  of  country 
highways  reaches  every  city  and  village  in  the  county. 
It  comprises  two  main  roads  north  and  south  and  five 
roads  east  and  west    (see  accompanying  map). 

For  construction  purposes  the  system  has  been  divided 
into  nine  divisions  of  approximately  19  mi.  each.  It 
is  the  purpose  of  the  county  to  let  all  the  work  by  con- 
tract to  the  lowest  responsible  bidder  early  in  the  spring 

STATISTICS   OF   PROPOSED   COUNTY   BOND  ISSUE, 
VERMILION  COUNTY,  ILLINOIS 

Approxini.ite  Approxim.ite  Cost 

Payments  of  Direct  per  Acre  on  Farm 

Principal  and  Tax  Reimired  on  Lands  (Averace 

Year  of  Interest  as  Fixed        Eacli  $100  of  1!)13         Assessed  Value 

Payment  by  Supervisors       Assessed  Valuation      per  Acre.  $30.63) 

1  $n.-,oon  $0.2614  $o.os 

■2  112,000  .30%  .091-', 

3  129,000  .351/,  ..10% 

i  126,000  .34%  .101 

5  123,000  .34  .101/. 

6  120,000  .33  .10% 

'  117.000  .3214  .09% 

S  114,000  .311/.  .098 

9  111,000  .30%  .09V. 

10    108,000  .29%  .09% 

11    10.5,000  .29  .08% 

12    102,000  .28%  .OSS 

13    99,000  .27J  .081/. 

14    96.000  .26V.  .08% 

13    93,000  .25%  .07% 

16  90,000  .24%  07J 

17  87,000  .24  07  K, 

15  S4.000  .23%  .07% 

19  51,000  .221  .06% 

20 78.000  .211,2  .06§ 

General  aver- 
age per  year      $103,500  $0.2S!4  50.0Svl 


of  191G,  after  the  sujjreme  court  decision  on  the  validity 
of  the  bonds,  which  is  ex))ected  at  the  December  term 
of  court.  The  cii'cuit  court  of  the  county  has  already 
sustained  the  issiiu. 

The  county  road-improvement  committee  at  Danville, 
III.,  through  its  Superintending  Engineer,  P.  C.  Mc- 
Ardlc,  is  prej)aring  plans,  specifications  and  estimates 
of  cost.  These  plans  should  be  in  readiness  by  about 
I*\'b.  I,  I9l(i.  The  designs  and  specifications  follow  al- 
most c.xartly  those  of  the  Illinois  State  Highway  Depart- 
ment. 1  luluded  in  these  contracts  will  be  grading,  drain- 
age, small  culverts,  farm  entrances  and  a  pavement  10 
ft.  wide  of  brick  or  concrete,  with  '-i-U.  gravel  or  maca- 
dam shoulders. 

The  bonds  hear  interest  at  4%  and  are  issued  .serialfy; 
$75,000  worth  are  retired  each  year.  The  at  tual  amounis. 
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M.\P   OF  VERMILION  COUNTY.    ILL.,   SHOWINf! 
PROPOSED  ROAD  SYSTEM 

including  interest,  tlie  cost  per  $100  of  assessed  valua- 
tion and  the  approximate  cost  per  acre  on  farm  lands, 
are  shown  in  the  table. 

By  reference  to  the  map  it  Avill  lie  noted  that  the 
county  is  traver.sed  by  eight  railroails  (four  east  and  west 
and  four  north  and  south)  and  by  one  interurban  elec- 
tric line.  The  roads  to  be  improved  are  divided  with 
regard  to  present  railroad  sidings  into  divisions,  so  that 
the  average  haul  does  not  exceed  3  mi.  The  county  is 
comparatively  level,  and  contractors'  hauling  by  indus- 
trial railways  should  prove  eminently  satisfactory,  ex- 
cept in  a  few  instances. 
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CoEacs°efte  1Lh|^ 

Madle  AMracSi'^® 
By  L.  W.  R.  Allison* 
A  new  and  attractive  dc'sigu  of  roinrorced-conerete 
lighting  standards  is  being  used  in  many  of  the  soiitheiii 
Calil'oruia  cities  and  towns,  good  examples  of  which  arc 
shown  in  the  accompanying  views.  The  standard  is  made 
by  centrifugal  molding,  and  in  completed  form  closely 
resembles  cut  and  |)ulislicd  slonc  or  luarhlc.     The  surl'ace 


FIGS.  1  AND  2.  CONCRETE  LAMP  STANDARD.? 

is  hard,  smooth  and  impervious  to  moisture.  This  col- 
umn is  produced  in  designs  patterned  after  the  classic 
types  of  Greek  and  Roman  architecture.  A  single-lamp 
standard  of  Doric  column  model,  with  octagonal  base,  is 
illustrated  in  Fig.  1,  and  a  three-light  standard  with  the 
same  shaft  on  a  square  base  is  shown  in  Fig.  2.  These 
reinforced-concrete  posts  are 
cast  in  three  distinct  parts — 
shaft,  base  and  cap.  A  .sec- 
tional view  of  a  typical  light- 
ing .standard  is  shown  in  Fig. 
3,  with  base,  shaft  and  capital 
erected  in  place  and  secarely 
anchored  to  the  concrete  foun- 
dation by  twisted  steel  rein- 
forcing rods.  A  line  of  .sher- 
ardized  conduit  is  run  through 
the  hollow  center  from  top  to 
bottom  and  provision  made  for 
a  cutout  box.  The  size  of  the 
corefl  center  varies  for  differ- 
ent types  of  posts. 

In  making  these  standards 
a    wooden    or   metal    mold    of 
desired    dimensions    and    ex- 
terior outline  is  made  in  two 
or    more    parts.     When    steel 
reinforcement  is  required,  this 
is  built  up  and  placed  in  the 
mold,  properly  supported  froni     '' 
the   walls   on    radial    liniis.     The 
are    securely    fastened    and    the 
grav(!l,  sand  and  cement  is  )io\iri 
mold  with  contents  i.s  then  rf)tale 
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rc.  3.   COLUMN  SECTION 

sections  of  the  mold 
necessary  mixture  of 
■d  in  at  the  end.  The 
I  ab(uit  its  axis  at  such 


a  speed  as  will  hold  the  wet  concrete  against  Llie  walls. 
This  depends  on  the  diameter.  In  about  30  min.  the  pre- 
liminary set  is  attained  and  the  mold  and  column  are 
])lared  aside  for  24  hr.  Final  curing  is  done  out  of  the 
mold  in  Ihc  0)1111  aii'.  Ihe  concrete  Ijeing  kept  well  moist- 
ened. 

While  at  first  it  might  seem  that  the  larger  particles 
111'  Hie  aggregate  would  be  forced  to  the  outside  and  cause 
a  rough  surface,  actual  work  shows  that  all  voids  are 
filletl,  securing  a  hard  and  smooth  exterior,  such  as  can- 
not be  obtained  by  tamping.  The  similarity  of  the  fin- 
ished surface  to  polished  stone  has  resulted  in  the  local 
trade  name  "marbelite."  A  recent  test  for  absorption 
as  compared  with  well-tamped  concrete  of  like  mixture 
shov\ed  that  the  surface  of  the  whirled  concrete  absorlieil 
less  than  one-half  the  moisture  taken  up  by  the  tamped 
product  in  the  same  period  of  time. 

This  centrifugal  process  of  manufacture  is  effectively 
employed    for   a    variety    of   concrete    products,    such   as 


FIG.    4.     RAILWAY    SHELTER    WITH    CKNTKIFUGALLY 
MOLDED   POSTS 

ornamental  columns,  poles,  piles,  etc.  The  attractive 
open-shelter  railway  station,  shown  in  Fig.  4,  as  erected 
at  one  of  the  Los  Angeles  beach  resorts,  on  the  line  of 
the  Pacific  Electric  Ry.,  has  posts  made  like  the  lighting 
stan(hirds  described. 


PiPoM2°©ss  ®iF  S^miftai  IBsiirlb^ff'ss. 


Hy   K.  Q.  \'oi,k* 

A  possible  serious  bar  to  the  water-supply  project  of 
Santa  Barbara,  Calif.,  has  been  removed  in  an  unexpected 
way.  California  has  an  obnoxious  riparian  law  which 
in  the  im.st  has  substantially  interfered  with  the  develop- 
iiiciit  of  the  state.  Under  it,  riparian  owners  on  a  stream 
can  (il)ject  to  diversions  of  water  at  points  on  the  stream 
above  them.  The  California  courts  in  some  instances  have 
luled  that  no  water  whatever  could  be  taken  out  of  a 
drainage  basin,  but  of  late  the  California  Supreme  Court 
has  shown  a  tendency  to  relieve  the  sit\iation  and  has 
(riven    two   decisions   to   the   effect    that   waters   may   he 
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ilivcrli'il  mil  of  (Iraiiiag'c  basins  i'or  lii'iidiiiiil  uses,  j)r()- 
\iilr(l  llirri'  is  11(1  siilistantial  (laiiiajic  In  lnwcr  owners. 
In  (levelopini;  an  additional  water-siipiily  ior  the  V.iiy 
oi'  Santa  Barl)ara  it  i)eeanie  neeossarv  In  seek  it  rnun  a 
distant  mountain  drainage  iiasin.  A  tunnel  1!),()00  ft. 
in  k'n<fth  lias  heen  driven  throufili  tlio  Coast  U'aufie,  wliicli 
is  known  as  the  Santa  Ynez  ^lountains.  to  the  Santa  Ynez 
lii\er.  This  river,  above  the  npper  portal  of  the  tunnel, 
drains  208  sq.nu.  of  rough  mountain  eountry  anil  flows  in 
:i  westerly  direction,  discharging  into  the  Pacific  Ocean 
I'S  mi.  west  of  Santa  Barbara.  The  City  of  Santa  Bar- 
liara  is  not  in  the  drainage  basin  of  the  Santa  Ynez 
iiiver.  It  is  a  jiortion  of  the  plan  to  erect  a  concrete 
dam  ISO  ft.  high  above  bcdrnck  and  de\eIop  a  storage 
capacity  of  l(),6oO  acre-ft.  Thi<  reservoir  will  be  Idled 
by  the  winter  Hood  waters,  which  would  otherwise  llow 
into  the  Pacific  Ocean. 

The  lower  riparian  owners  on  tiie  Santa  Vnez  sought 
111  enjoin  the  City  of  Santa  Barbara  from  continuing  the 
loiistructiou  of  the  dam  which  hail  been  started  and  pe- 
titioned for  the  closing  of  the  tunnel  >o  that  water  could 
not  be  diverted  to  the  city. 

There  were  two  principal  plaiiitilfs  against  the  city 
and  apj)roxiinatcly  a  dozen  inter\eners,  who  also  were 
objecting.  The  case  came  to  trial  on  Oct.  7,  IDl"),  at 
Santa  Barliara  and  developed  an  amusing  situation. 
Xeither  one  of  the  plaintiffs  appeared  to  press  the  suit, 
and  all  of  the  interveners  expressed  a  willingness  to  ac- 
cept judgment  in  accordance  with  the  answer  of  the  de- 
fendent  City  of  Santa  Barbara  to  the  plaintiffs'  complaint. 
This  involved  the  diversion  of  an  equivalent  continuous 
llow  of  13  cu.ft.  per  sec.  of  water  from  the  reser\oir 
site.  It  was  conceded  by  all  who  appeared  that  Santa 
ISarbara  had  the  right  to  impound  and  divert  flood  waters, 
but  it  was  contended  that  it  did  not  have  the  right  to 
divert  the  normal  flow  of  the  river. 

The  legal  features  of  the  case  were  handled  by  W. 
P.  Butcher,  City  Attorney  for  Santa  Barbara,  assisted 
by  George  Gould  and  W.  B.  ilatthews,  of  Ijos  Angeles. 
The  engineering  offices  of  J.  B.  Lippincott,  of  Los  An- 
geles, prepared  the  engineering  data. 

The  case  is  important,  as  it  indicates  the  changing 
opinion  that  has  developed  in  California  relative  to 
riparian  rights. 

'i'lie  following  problems  and  questions  were  submitted 

Jto  candidates  for  tlie  position  of  construction  engineer 
for  tiie  State  of  California  in  an  examination  recently 
lield  at  San  Francisco : 

Specifications  for  Construction  (Time  .3  lir. ;  no  reference 
boolts  allowed) — Select  one  of  tlie  most  iniport.Tnt  pieces  ot 
■  nsineering  construction  with  wliich  .vou  have  heen  irtenti- 
ii<il  and  write  complete  specifications  covering  the  materials 
inrl  the  incorporation  into  the  work  of  the  three  principal 
itfms  estimated  for  payment  under  the  contract. 

Conditions  Determining  Types  of  Construction  (Time  4  hr. ; 
no  reference  books  allowed) — Select  one  of  the  most  import- 
nt  pieces  of  engineering-  construction  with  which  you  have 
en  connected  during  the  past  five  years  and  write  a  de- 
.  liption  of  the  conditions  governing  the  selection  ot  the  type 
..r  work  built,  describing  briefly  what  that  type  was.  illus- 
trating by  pencil  drawings  and  demonstrating  why  thi.s  type 
was  best  adapted  for  the  site  and  conditions  of  use.  Any 
dilliculties  which  arose  during  construction  should  be  de- 
scribed, and  suggestions  should  be  made  as  to  alternate  de- 
siijns    which    might    have   been    applicable    and    economical. 


Supervision  at  Coiistiuction  (Time  :i  hr.;  no  reference 
hooks  allowed) — Krom  memory  of  actual  conditions  write  a 
complete  monthly  progress  and  cost  report,  addressed  to  a 
hypothetical  superior  ofilcer,  recounting  In  detail  the  progress 
made  during  a  typical  month  on  some  piece  of  engineoring 
construction  with  which  you  have  been  connected  in  a  re- 
sponsible capacity.  A  cost  report  should  be  Incorporated  as 
part  of  the  monthly  report,  and  should  give  in  detail  the  cost 
ot  the  vaiious  items  entering  into  the  contract,  as  well  as 
giving  the  total  number  of  men  and  teams,  number  of  days 
worked  and  the  supplies,  materials  and  machinery  used. 

Materials  of  Construction  (Time  4  hr.;  hand  books  or  refer- 
ence books  may  be  used;  take  one  of  the  seven  problems.) 

Problem  I — Make  a  design  for  a  two-span  wooden  highway 
bridge,  having  a  roadway  IS  ft.  wide  in  the  clear  and  span- 
ning a  canal  40  ft.  wide  at  top  of  banks  and  10  ft.  deep. 
Water  in  the  canal  is  G  ft.  deep.  A  single-framed  trestle  bent 
is  allowed  ill  the  middle  of  the  stream,  and  wooden  mud- 
sills are  pci  iiiissihie.  The  uniform  live-load  is  lon  lb.  per 
.s(i.ft..  aii'l  iriMMiiiiiMi  live-load  is  due  to  a  l.'j-ton  traction  en- 
gine li,i\inu  i\\..  iliirds  of  its  weight  upon  one  axle,  the  dis- 
tance 1..  I\\.  .11  :i\l,s  being  12  ft.  Show  all  details  with  dimen- 
Kions.  .MaK.-  lull  iif  materiaLs.  together  with  estimate  of  cost 
cif  maOii.ils  ..Illy,  if  lumber  costs  $2()  per  1,000  ft.,  board 
iiH-asuic.  .iiid  iiail.s  .{,;,. ",(1  per  100  lb.  delivered  at  the  site  of 
the  work.     Sluiw  i-.uiiiaitations. 

I'rohlcin  II  In  building  a  large  masonry  dam,  rectangular 
.■^tcel  towers  .''.0  It.  high  and  2.'').\.'in  ft.  in  plan  were  erected  (.lii 
the  clam  fouiidat  ion  for  the  purpose  of  eacli  carrying  two  10- 
ton  capacity  st irf-legged  dcrrick.s  having  .'lO-ft.  booms.  Each 
•  I. nick  had  its  lioisting  engine  mounted  on  top  ot  the  tower. 
The  total  load  to  be  provided  for,  both  live  and  dead,  Is  40 
ton.s  Design  a  tower  with  riveted  connections,  showing  the 
clinien.sions  of  all  in.ain  members,  and  give  details  of  bracing. 
connections,   etc.      Show   computations. 

Problem  III — A  small  city  proposes  to  build  a  circubar  wa- 
ter-supply tank  of  reinforced  concrete  on  top  of  a  hill,  where 
the  foundations  will  be  upon  a  firm  gravel.  Inside  dimen- 
sions of  the  tank  are  to  be  30  ft.  diam.  and  to  hold  water  2" 
ft.   deep.      No  roof  will  be   required. 

(a)  State  proportions  of  concrete  for  foundation  and  walls. 

(b)  <^ive    all    required    computations. 

(c)  SKct.h  details  of  design  with  dimensions,  and  give 
sizes   an.l    sp  u  mu    of    the   steel    reinforcement    required. 

(d)  ^i.i'.u:  loi.ily  the  principal  requirements  governinpr 
the  makiim    in.!    iil.ieing  of  the  concrete. 

Prolileiii  i\  \  .losKing  of  a  single-track  railway  over  a 
highway  re. inn.  i  In  !  m.nts  of  flrst-class  granite  ashler  laid 
in  cement  iiniiu  inili  the  abutment  foundations  and  the 
railway  emlianl.nn  nt  ai.'  composed  of  a  medium-fine  grade  of 
sand,  and  the  former  will  always  be  wet.  The  embankment  is 
24  ft.  high,  14  ft.  wide  on  top  and  with  IVi  on  1  side  slopes. 
Maximum  load  on  top  of  one  abutment  equals  100  tons. 
Sketch  design   for  one  abutinent,  showing; 

(a)  Details  of  foundation. 

(b)  Dimensions  and  arrangement  of  courses  and  widths  of 
face  joints. 

(c)  Bridge    seat,    assuming   a   through    plate-girder    bridge. 

Problem  V — .-V  highway  embankment  crossing  a  water- 
course has  such  a  height  that  the  maximum  load,  both  live 
and  dead,  on  the  culvert  may  be  considered  uniformly  dis- 
tributed at  the  rate  of  1.500  lb.  per  sq.ft.  For  this  condition 
design  a  triple-arch,  plain  concrete  culvert  100  ft.  long,  eacii 
arch  to  have  a  clear  span  of  IS  ft.  and  a  rise  of  4  ft.  Piers 
are  to  be  .".  ft.  in  height  from  culvert  floor  to  arch  spring- 
ing line.  The  maximum  allowable  pressure  on  the  founda- 
tion is  to  be  3.5  tons  per  sq.ft.;  maximum  velocity  of  water  in 
culvert,  6   ft.  per  sec. 

(a)  Show    cross-section    of  culvert. 

(b)  Show   end   elevation   of   parapet,    etc. 

(c)  (Compute  cost  of  the  concrete  alone  if  the  latter  costs 
$12  per  cu.yd.  in  place. 

(d)  State  proportions  of  concrete  to  be  used  and  what  pre- 
cautions should  be  taken   to  secure  good   work. 

Problem  VI — Farm  land  worth  $200  per  acre,  and  located 
in  river  bottom  subject  to  flooding,  is  to  be  pi'Otected  from 
overflow  by  a  levee  which  must  resist  a  rise  of  20  ft.  in  water 
level  above  the  normal  elevation.  The  river  banks  are  covered 
with  trees  and  brush,  and  fine  sand  and  sediment  are  the 
only  materials  available  for  building  the  levees. 

(a)  Design  a  satisfactory  levee,  indicating  all  details. 

(b)  Specify  in  detail  how  it  should  be  constructed  and  how 
it  should  be  protected  from  erosion.  The  river  channel  at 
ordinary  water  stages  Is  600  ft.  wide  and  is  navigable  for 
large   craft. 

Problem  VII — Smithville  is  a  farming  center  having  a  pop- 
ulation of  about  5,000.  It  is  located  10  mi.  from  any  railroad, 
the  nearest  station  being  at  ,Ionesville  (population  20,000). 
At  present  no  good  road  exists  between  the  two  cities,  but  one 
is  to  be  constructed,  which  when  completed  will  be  the  princi- 
pal   outlet   of   Smithville. 

Between  the  two  cities  there  is  a  ridge  about  2,000  ft.  high, 
with  precipitous  sides,  and  there  is  a  ravine  50  ft.  deep  and 
14  mi.  wide.  The  stream  at  the  bottom  of  the  ravine  drains 
about  4  ml.  of  hillv  land  and,  at  the  site  of  the  proposed  road, 
has  a  fall  of  5   ft.  per  1.000. 

Near  Jonesville  the  soil  is  very  sandy,  but  at  Smithville 
there  is  a  top  soil  of  from  1  to  2  ft.  of  black  loam  underlaid 
bv  yellow  clav.  The  ridge  is  of  gravel,  hardpan  and  ledge 
rock.  The  other  features  and  conditions  are  the  same  as 
those  usually  encountered  in  the  construction  of  a  road. 

(a)  Outline  briefly  all  steps  necessary  from  the  time  the 
road  is  proposed  until  it  has  been  thrown  open  to  traffic. 

(b)  Draw  an  imaginary  plan,  scale  1  in.  equals  Vi  nii.,  and 
a  profile  of  appropriate  scale  to  accompany-  the  same.  Give 
sketches  of  proposed  structures.  Draw  also  several  typical 
sections  showing  present  surface  and  proposed  section  and 
pavement. 

(c)  Dicuss  briefly  the  type  of  construction,  kinds  and  sizes 
of  structures  and    why   chosen. 

(d)  W^rite  brief  specifications  for  the  work  and  for  the 
materiais  to  be  used. 

(e)  Make  a  detailed  estimate  of  the  ((uantitics  and  costs. 
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1!V    liAViloMI  .1.    \'aN    \\  .UiXEl;  ■' 

To  ii(-e  tlie  upeii-cut  iiiethud  ul'  coiislruftiun  i'or  3,000 
ft.  of  the  LL'.xington  A\c.  ^iiilivvay  in  W'liitloik  A\(j.,  Bor- 
ough of  the  Bronx,  New  York  City,  it  was  found  neces- 
sary to  fhanjie  the  ioraiiou  of  I. .500  ft.  of  30-in.  gas  main. 

Aliout  l,i5()  ft.  of  the  whole  -.'.OOO  ft.  of  this  main  was 
on  a  L-ni'vc  of  l,".'lHi-ft.  railiiis,  ami  the  ivmainiug  550  ft. 
was  on  a  langciit.  The  new  loialioii  was  approximately 
pai'allel  to  tlir  uhl.  To  economize,  as  much  of  the  old  pipe 
as  iiussiiile  wdiild,  have  to  be  u^^nl ;  and  as  llie  service  could 


FIG.  1.    A  450-PT.  LENGTH  OF  GAS  MAIN  ROLLED  INTO 
NEW  LOCATION 

be  interrupted  for  only  a  limited  period,  the  pipe  to  be 
re-used  would  have  to  be  moved  quickly. 

It  was  finally  decided  to  lay  new  pipe  on  the  curved 
portion  of  the  pipe  line,  and  to  roll  tlie  remaining  pipe 
from  the  old  location  to  the  new.  As  there  was  a  slight 
change  of  direction  in  the  550-ft.  length  to  be  moved,  it 
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Was  decided  to  roll  the  pipe  in  450-  and  100-ft.  sections. 

The  new  location  was  just  outside  of  the  neat  line  of 
the  subway,  and  the  regular  excavation  for  the  subway 
was  widened  to  include  the  excavation  for  the  new  pipe 
line.  At  the  same  time  the  existing  pipe  line  was  uncov- 
ered. The  subgrade  for  the  new  position  of  the  pipe  was 
graded,  and  bed  blocks  were  set  to  line  and  grade.  Pieces 
of  13xl3-in.  timber  were  then  laid  across  the  cut,  one 
timber  to  every  second  length  of  pipe,  and  the  pipe  was 
notched  at  the  desired  breaking  points. 

After  all  new  pipe  was  in  position  on  the  curve,  two 
cables  were  placed  around  the  450-ft.  length  of  old  pipe, 
dividing  it  into  three  eijual  parts.  These  cables  were 
anchored  in  position  on  the  bank  over  the  new  location, 
passed  around  the  pipe  and  back  to  blocks  placed  near  the 
anchored  end,  then  returned  across  the  cut  to  other 
blocks.  The  hauling  was  done  by  fastening  the  ends  of 
the  lines  to  two  locomotives  on  the  tracks  of  an  industrial 
railway  parallel  to  the  pipe  line. 

The  gas  was  cut  off  and  the  pipe  broken  at  the  notched 
points.  At  a  given  signal  both  locomotives  started  pull- 
ing, and  the  jjipe  rolled  over  the  timber  supports  to  its 
new  position.  Fig.  1  shows  the  -lOO-ft.  length  imme- 
diately after  rolling  into  position.  The  actual  time  of 
rolling  was  25  sec.  By  repeating  these  operations  the 
lOO-ft.  length  was  put  in  place  in  30  sec.  Fig.  2  shows 
the  pipe  at  the  start  and  Fig.  3  shows  it  rolling  into  place. 

To  allow  clearance  for  the  steam  shovel  and  to  allow 
for  erection  of  steel,  etc.,  the  lower  end  of  the  pipe,  which 
will  rest  on  the  subway  roof  when  completed,  was  by- 
passed on  overhead  cables  supported  on  two  towers  placed 
outside  of  the  neat  subway  line. 

The  pipe  was  restored  to  service  after  a  delay  of  only 
6  hr.,  which  was  well  within  the  time  limit.  Very  little 
calking  was  required,  as  the  joints  held  fast. 

The  work  was  done  under  the  personal  direction  of 
John  H.  Hagerty,  of  Rodgers  &  Hagerty,  contractors  for 
this  section  of  the  subway  work. 


FIG.  2.  CABLES  PLACED  FOR  ROLLING  100-FT.  SECTION      FIG.  3.  ROLLING  Khi-FT.  LKNGTH  OF  GAS  MAIN 
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A  novel  scheme  was  employed  for  obtaining'  linn  bear- 
inj;-  for  the  large  concrete  condviit  now  being  eonstnicted 
for  the  Greater  AVimiipeg  Water  District,  Canada.  Tiie 
trencli  bottom  at  some  points  was  too  soft  at  the  ele- 
vation of  tlie  invert  to  carry  the  conduit.  In  these 
phices  all  the  soft  material  was  removed  and  an  arti- 
licial  i)ottom  was  prepared  bv  flooding  the  trench  with 
water  to  a  depth  of  a  foot  or  two  and  dumping  sand  or 
gravel  into  the  trench.  This  material  was  cast  or  worked 
>o  that  it  settled  into  the  water,  so  that  the  water  level 
was  maintained  always  higher  than  the  tup  of  the  lill. 
These  foundation  lills  in  cuts  are  carried  up  a  few  inclics 
higher  than  the  required  elevation;  then  the  water  is 
pumped  or  drained  out  of  the  trencli  in  such  a  way  that 
it  passes  down  through  the  sand  or  gravel  instead  of 
tlowing  off  over  the  surface. 

This  method  lias  resultetl  in  a  bottom  so  tight  and 
hard  that  the  invert  can  be  laid  on  it  almost  as  soon  as 
the  water  has  drained  out.  In  fact,  the  material  was  so 
tightly  packed  that  it  was  necessary  to  vise  picks  and  mat- 


DUMPING  GRAVEL  FOR  TRENCH  BOTTOM  TO  CARRY 
AQUEDUCT 

tocks  to  trim  for  receiving  the  invert.  The  accompany- 
ing view  shows  one  of  the  soft-bottom  trenches  with  the 
water  standing  in  it  and  a  load  of  gravel  being  dumped. 
The  material  for  these  foundation  fills  was  obtained,  for 
the  most  part,  from  the  gravel  plant  of  the  water  district 
and  contained  so  much  sand  that  had  there  not  been  this 
use  for  it  the  material  would  have  had  to  lie  wasted. 


In  the  construction  of  the  automobile  assembling  and 
sales  building  for  the  Ford  Co.  at  Buffalo,  X.  Y.,  some 
interesting  methods  w^ere  used  in  the  concrete  work.  The 
architect  is  Albert  Kahn,  of  Detroit.  The  Turner  Con- 
struction Co.,  of  Buffalo,  has  the  general  contract.  H.  E. 
Plumer  is  the  company's  engineer  and  W.  T.  Baker  is  its 
superintendent. 

The  building  is  about  435x100  ft.  in  plan,  four  stories 
high,  with  a  deep  basement  under  one  end.  The  first 
floor  is  at  the  street  level  (Main  St.),  and  the  basement 
floor  is  level  with  the  depressed  tracks  of  the  New  York 
Central  T?.R.  The  rock  cut  was  widened  to  give  space 
for  spur  tracks  and  a  loading  platform.     The  floors  and 


rciiil  are  of  flat-slab  construction.  The  columns  and  their 
Haling  capitals  are  octagonal,  so  that  it  was  a  simple  mat- 
ter to  make  the  forms  of  wood,  there  being  no  curved  sur- 
faces. The  walls  are  faced  with  brick  and  terra  eotta  on 
the  outside. 

The  layout  of  the  construction  plant  is  shown  in  Fig.  1. 
The  supply  track,  concrete  mixer  and  concrete  elevator 


FIG.    1.    PLAN   OF    CONSTRUCTION   PLANT    FOR   THE 
FORD  BUILDING  AT  BUFFALO,  N.  Y. 

tower  are  at  the  lower  (railway)  level.  On  the  other  side 
of  the  building  are  three  hoisting  towers  at  the  upper 
(street)  level.  One  of  these  is  for  the  reinforcing  steel 
and  the  others  are  for  the  brick. 

Mixing  and  Conveying  Plant 

Materials  are  delivered  on  cars  and  the  cement  is  stored 
under  the  Main  St.  bridge.  Sand  and  gravel  are  unloaded 
by  hand  into  1-yd.  portable  hoppers  or  bins  standing  be- 
side the  cars  (Fig.  2).  Thence  the  material  is  discharged 
by  gravity  into  wheeled  carts  of  6  cu.ft.  capacity  for 
delivery  to  the  stock  pile  or  the  mixer. 

A  %-yd.  mixer  is  used,  set  in  a  pit  so  that  it  can  be 
charged  by  gravity  from  the  carts  at  the  track  level.  It 
delivers  the  concrete  into  a  %-yd.  self-dumping  elevator 
bucket  in  a  tower  90  ft.  high,  operated  by  a  40-hp.  motor 
and  friction  hoist.  This  bucket  discharges  into  a  short 
chute  at  the  floor  or  roof  level  as  required,  the  concrete 
flowing  to  a  hopper  with  a  gate,  from  which  it  is  delivered 
to  the  6-ft.  carts  to  be  wheeled  to  the  forms.  The  mixer 
and  hoist  are  operated  by  a  40-hp.  electric  motor. 

Floor  Consthuction 

■  In  order  to  complete  the  building  as  rapidly  as  possible 
the  forms  for  the  floor  were  made  in  panels  approximately 
5x12  ft.  When  these  panels  are  placed  there  is  a  loose 
board  built  in  between  each  two  form  panels.  After  the 
floor  has  been  concreted,  and  before  any  of  the  forms  have 
been  disturbed,  a  secondary  set  of  shores  is  placed  under 
these  loose  boards  so  that  the  floor  is  still  properly  sup- 
ported after  removal  of  the  forms.  These  secondary 
shores  are  allowed  to  stand  under  the  second  floor  until 
the  roof  has  been  concreted,  and  in  no  case  are  they  re- 
moved in  le.«s  than  24  to  28  days. 

In  order  to  give  proper  grade  to  the  floors,  strips  of 
Norway  pine  are  used.  2xG-in.,  dressed  on  four  sides. 
These  are  supported  on  edge,  so  that  the  lower  edge  is 
level  with  the  finished  floor.  They  are  supported  by  %-in. 
eyebolts  18  in.  long.  The  eye  is  2  in.  in  diameter  and 
fitted  down  against  the  upper  edge  of  the  strip.    There  is 
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The  cars  are  on  the  supply  track,  and  materials  are  wheeled  to  a  hopper  discharging  into  a  mixer  below  the 
ground  level.  At  the  right  is  the  rock  excavation  for  the  basement.  The  tower  at  the  left  is  for  elevating  the  concrete. 
The  other  is  for  hoisting  steel  rods,  being  sheathed   on  one  side,  so  that  the  rods  will  not  catch  in  the  bracing 


a  uut  dii'Uftly  ou  the  lower  edge  of  the  sirijJ  and  two  nuts 
ou  top  of  and  imderneatli  the  floor  forms.  By  loosening 
or  tightening  these  two  lower  nuts  the  strip  can  be  set  to 
any  height.  These  strips  are  set  as  soon  as  the  steel  is  in 
place  and  are  leveled  with  the  aid  of  an  instrument. 

In  order  to  grade  the  floor  between  the  strips  a  3xl0-in. 
plank  is  notched  on  each  end  so  that  its  bottom  edge  will 
be  flush  with  the  bottom  edge  of  the  2x6-in.  strip.  After 
the  floor  has  been  set  off  with  a  straight-edge  the  nuts 
under  the  bottom  of  the  floor  form  are  removed  and  a  hook 
inserted  in  the  eye  of  the  eyeljolt  to  pull  out  these  strips. 
This  leaves  only  the  bolt  holes  to  fill  up  before  floating  the 
floor.  After  this  floating,  the  floor  hardener  is  applied 
and  the  floor  finished  in  the  usual  manner. 

Methods  of  Handling  Steel 
The  steel  bars  for  reinforcement  vary  in  length  from  6 
to  60  ft.,  and  it  was  desired  to  hoist  these  to  the  various 
floors  with  as  little  chance  of  bending  as  possible.  It  was 
decided  to  build  a  tower  of  such  height  that  the  long  bars 
coukl  be  hoi.stcd  on  end  ck'ar  of  the  flour  and  lowered  to 


FIG.   3.    CONCRETING   THE   FIRST   FLOOR  OF  THE 
FORD  BUILDING 

The  elevator  tower  is  at  the  rear,  with  its  bucket  deliver- 
ing concrete  to  wheeled  carts  which  are  operated  on  the  wide 
runways 


the  floor.  For  that  reason  the  tower  iised  for  hoisting- 
steel  is  approximately  125  ft.  high.  This  hoist  is  operated 
by  a  40-hp.  motor  and  friction  drum,  which  were  later 
used  for  the  second  brick  hoist. 

The  steel  was  hoisted  for  the  entire  job  and  placed  on 
the  various  floors  as  soon  as  the  first  section  of  the  build- 
ing was  up.  This  permitted  the  use  of  the  steel  laborers 
to  good  advantage  at  a  time  when  progress  is  slow,  while 
starting  the  second  section,  and  also  allowed  the  use  of  the 
hoisting  drum  as  soon  as  work  was  ready  for  the  brick  on 
the  second  section.  This  tower  is  sheathed  on  one  side 
with  1-in.  slieathing  to  prevent  the  rods  from  catching 
on  tlic  braces. 

Force  Employed 

The  force  has  averaged  about  as  follows :  Forty  car- 
penters, 3.5  bricklayers,  8  cement  finishers,  10  steel  labor- 
ers, 25  carpenter  helpers,  50  concrete  laborers,  28  brick 
laborers  and  25  general  laborers.  Each  of  these  gangs 
is  under  the  direct  supervision  of  a  foreman,  and  in  the 
eases  of  the  bricklayer  and  carpenter  gangs  the  foreman 
has  one  assistant. 

The  carpenters  are  mostly  men  who  have  worked  for  the 
firm  on  similar  work  before.  They  work  in  pairs,  a  new 
man  always  being  paired  with  an  e.xperienced  man.  The 
briclvlayer  gang  is  divided  into  three  sections — the  first 
to  lay  the  terra  eotta,  the  second  to  lay  face  brick  and 
(he  third  to  lay  common  brick.  About  50%  of  the  con- 
crete gang  are  men  who  ha\e  worked  for  the  firm  before. 
The  remainder  are  the  quicker  and  better  class  of  general 
labor.  The  average  is  from  36  to  40  yd.  of  concrete  per 
liour  with  this  gang,  with  a  record  of  435  yd.  in  91/^  hr. 

m 

ItiMit-AuK'le  Offsets  by  standing  on  the  survey  line  with 
arms  extended  so  as  to  be  in  alignment,  then  looking  directly 
to  the  front,  quickly  bringing  both  arms  forward  and  sight- 
ing over  the  hands,  will  give  points  within  1.5  ft.  in  60  ft. 
This  figure  is  the  average  obtained  in  a  large  number  of 
tests  by  W.  "W.  Gruber,  Cincinnati,  Ohio.  The  opportunity  for 
these  tests  was  the  need  for  using  the  method  extensively 
for  short  offsets  from  a  railway  survey  line  to  fences,  creeks, 
roads,  etc.,  where  greater   accuracy  was  not  required. 
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ILayiE*^  Woodl=§llave  Pipe  4o 
H.eplace  S^eei  Fape 

T\v('iity-t\V(i  years  ml:o  a  wruiinlit-ii'iHi  |HMistock  jiipe 
siipiilyiiijj  power  water  lor  the  mill  of  tlie  Flory  Milliiii; 
Co.,  Kangor,  Pciin.,  was  laid  in  the  channel  of  Martin's 
Creek,  praotically  the  whole  length  being  exposed  to  the 
water.  In  its  service  since  then  the  pipe  rusted  full  of 
lioles,  and  this  summer  its  condition  became  so  bad  that 
immediate  replacement  was  imperative.  Cast-inm,  sheet- 
iron  and  wood  pijie  were  considered  for  the  new  pipe, 
and  wood-stave  pipe  was  adopted.  A  36-in.  pipe,  3,000 
ft.  long,  is  being  put  in.     ilost  of  it  will  be  covered. 

The  3-in.  white-pine  staves  for  the  pipe,  4  in.  wide. 
are  milled  by  the  Fitzgerald-Speer  Co.,  of  Pen  Argyl. 
IVnn.  They  are  made  of  selected  log  run  from  West 
\"irginia,  grading  about  Xo.  3  barn  and  better.  The 
inner  and  outer  faces  arc  milled  to  the  radius  of  the 
pipe,  so  that  an  entirely  smooth  inner  surface  is  ob- 
tained. The  side  faces  are  tongued  and  grooved.  The 
ends  are  cut  square  and  have  a  saw  cut  1  in.  deep  par- 
allel to  the  outer  face  of  the  stave,  in  which  a  %-in.  iron 
tongue  plate  is  placed  in  assembling  the  pipe. 

Staves  are  delivered  daily  at  the  trench  fresh  from 
the  mill,  as  it  was  found  that  when  left  exposed  over 


night  tlu'y  absorbed  a  certain  amount  of  moisture  and 
were  harder  to  work. 

The  pipe  is  built  right  in  the  ditch.  It  is  bedded  on 
the  earth,  without  concrete  sn])ports,  and  after  comple- 
tion it  is  covered.  The  staves  are  furnished  in  various 
lengths  from  3  ft.  up;  joints  are  staggered  throughout, 
and  at  the  same  time  the  odd  lengths  give  perfect  free- 
dom to  cut  out  any  pieces  of  unsatisfactory  quality.  The 
banding  is  %-iu.  round  iron,  with  both  ends  threaded, 
the  nuts  engaging  a  cast  lug.  The  bands  are  spaced 
about  12  in.  apart.  They  are  painted  one  coat  of  asphalt 
before  applying. 

The  labor  of  building  the  pipe  is  six  men  and  boys  at  a 
combined  labor  cost  of  about  $15  a  day,  who  build  and 
lay  complete  TOO  ft.  of  pipe  per  day.  This  makes  the 
cost  of  laying  about  15e.  per  ft. 

E.  A.  Speer,  of  the  Fitzgerald-Speer  Co.,  worked  out 
the  design  and  manner  of  building  the  pipe.  Milton 
Flory,  president  of  the  Flory  Milling  Co.,  is  superintend- 
ing the  work  personally. 


Fin.s.  1  TO  3.   Avnnn-sTAVK  iMi'i-:  wf 

Fig.    1 — Tlie   22-yr.-olcl    iron   pipe    in   winter; 
through    the    ice.      Fig.    :; — .VssemhliiiK    :!l!-in. 
Fig.  3 — Tightening  bands 
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The  practue  of  using  gasoline  dinkeys  for  hauling  cars 
of  concrete  has  become  widespread.  It  is  successfully 
employed  on  at  least  three  construc- 
tion Jobs  uow  under  way  in  the  United 
States  and  Canada  and  was  used  in 
placing  the  concrete  piers  of  the  Seioto- 
ville  l)ridge  of  the  Chesapeake  &  Ohio 
Northern  Ry.  These  dinkeys  are  used 
in  the  construction  of  the  large  con- 
crete conduit  of  the  Greater  Winnipeg 
water-supply.  on  the  Harrisburg 
(Penn.)  bridge  of  the  Cumberland 
Valley  R.R.  and  on  the  Little  Scioto 
viaduct  of  the  Chesa])oake  &  Ohio 
Xorthern  Ey. 

Reports  from  these  jobs  show  spe- 
cial satisfaction  with  dinkey  trans- 
portation of  concrete.  The  method  is 
fast  and  no  report  of  segregation  of  the 
materials  has  come  from  any  quarter. 
In  fact,  James  H.  Fuertes,  consulting 
engineer  of  the  Greater  Winnipeg 
Water  District,  expressly  states  that 
there  is  no  segregation  of  the  materials 
in  the  cars  and  that  no  ditficulties  have 
been  encountered  with  this  method  of 
transportation.  The  concrete  on  the 
various  jobs  is  moved  either  in  small 
steel  dump  cars  or  in  buckets  parried 
on  flat  cars.  The  distance  of  trans- 
portation varies  u])  to  about  %  mi.  At 
the  C.  &  0.  N.  job  concrete  is  moved 
from  a  central  mixing  ])lant  to  several 
structures  within  a  distance  of  3.500 
ft.  along  the  line.  T)ump-cars  are  iised, 
tijiping  into  a  hojiper  at  the  point  of 
deliveiy.  At  Harrisburg  bottom-dump- 
ing buckets  are  used,  seated  on  small 
flat-cars  holding  two  buckets.  These 
arc  run  on  a  work-trestle  Iniilt  along- 
side the  bridge  and  arc  lifted  off  by  a 
locomotive  crane. 
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The  most  pretentious  liridjje  portals  in  the  United 
States  are  those  recenth'  applied  to  the  Sniithlield  bridge 
across  the  Monongahela  Kiver  in  Pittsburgh.  The  old 
i)i'idge,  built  in  1883,  had  cast-iron  portals.  It  was  at 
lirst  a  two-truss  single-roadway  bridge,  but  in  1890  the 
east  (right-hand)  truss  was  added,  making  a  second  road- 
way. As  this  roadway  was  luirrower  than  the  lirst  one. 
and  required  specially  narrow  street  cars, 
it  was  widened  in  1911  by  moving  the 
east  truss  4  ft.  farther  eastward.  At  this 
time  the  old  east-iron  portals  were  ic- 
moved.  They  had  ])roved  a  nuisance, 
incidentally,  because  they  made  it  im- 
possible to  paint  the  end-posts,  and  con- 
siderable rusting  occurred  at  certain 
points  in  these  posts.  Some  strengthen- 
ing was  needed  here,  and  this  has  been 
accomplished  by  filling  the  end-posts 
with  concrete,  rammed  under  the  top 
plate  and  bearing  at  the  bottom  on  new 
upper-bearing  castings,  which  were 
placed  in  sections  inside  the  posts  and 
over  the  pins.  The  new  structural-steel 
portals  built  around  the  end-posts  were 
also  filled  with  concrete.  These  portals 
were  designed  by  Stanley  L.  Eoush,  ar- 
chitect in  the  office  of  IST.  S.  Sprague,  Superintendent, 
Bureau  of  Engineering,  Department  of  Public  Works  of 
the  eitv.  The  Des  Moines  Bridge  and  Iron  Co.  fabricated 
the  steelwork.     The  Thomas  Lane   Co.   was  contractor. 


UEad 

111  repairing  the  Calumpang  dike  in  the  Province  of 
Batangas,  P.  I.,  the  design  called  for  the  placing  of  a 
reinforced-conerete  slab  protection  on  a  rock  fill  to  i)e 
deposited  outside  the  existing  hollow  concrete  wall  dike. 
This  rock  fill  extended  only  a  foot  or  so  ai)ove  water 
le\el.  s(i  that  must  of  the  slab  protection  liad  to  be 
laid    iiiidei-   water.     Foi'   tliis   somewhat   novel   condition 
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METHOD    U.SED    IN    PHILIPPINE   ISLANDS    IN    PLACING    SUBAQUEOUS 
CONCRETE   SLAB  REVETMENT 


a  special  method  of  construction  was  devised  in  which 
slab  sections  were  molded  above  water  and  after  setting- 
lowered  to  place.  It  is  described  in  the  "Quarterly 
Bulletin"   of  the   Philippine   Bureau   of   Public  Works. 


xi;vv  .sofTU  i'oi;TAr<  of  .s.mithfiI'Ild  st.  bridge  ovicr,  jU)Xi)N(iAHEr..\  river,  Pittsburgh 

An  orn.iment.Tl  striietural-steel  portal,  repIacinEt  old  cast-iron  portals.     The  oItle.st  part  of  the  bridge  dates  from  1SS3 


DccmuIkt  •.'.  liiir.                         E  \  (I  I  \  1-:  !■;  i;  i  x  c    x  v.  \v  s                                           ]osi 

The  rock  lill  was  lirst  diunpod  outsule  tlio  old  diko  piiti'd  it.  Tlio  table  gives  deflections  in  decimals  of  I'eet 
and  sliapc'd  to  its  proper  section.  Its  ahovc-watcr  sur-  Tor  c\cry  minute  of  anjfle  up  to  one  degree.  It  is  most 
lace  was  then  covered  with  a  mat  of  concrete  slabs  cast  commonly  used  in  running  random  lines  and  is  very  use- 
in  plai-e  in  ;ix4l^-ft.  squares  and  provided  with  rein-  ful  for  correction  (jf  i)earings  or  obtaining  offsets  for  given 
rorcement  winch  protruded  with  hooked  ends  a  few  inches  deflections.  The  table  is  designed  to  be  in  two  parts,  di- 
helow  the  lower  edge  of  the  slab.  After  these  slabs  had  vided  i)etween  700  and  800,  eacli  half  just  fitting  an  ordi- 
set,  the  rig  shown  in  tlie  sketch  was  set  u]).     This  rig  nary  field  notebook. 

consisted  of  a  bridge  supported  at  its  shoi'c  ^^n^\  on  blocks      ,,„„„„„ „„„„ ,„„„„„ 

on   the  cast  slabs  and  at  its  outer  end  slung  by   block  | 

and  tackle  from  braced  posts.     From  the  iipjx'r  ihoiil  | 

of   this   bridge  was   hung  a  solid   iloor,   on   wliicli    was      | , , , ,„„„„„„ 

cast  the  rein  forced-concrete  slab  with  i)rotruding  hooks,  ,,,.     s„„„ti..„  ™,.  ^     r»        ^         «,.«•«. 

I                     !^                 '  'lin    SpeakiuK    Tube    Over    Form    Tien    furnishes    an    easy 

by  means  of  which   the  hardened  slab   was   hung  (lirc<tly  means  of  removine:  the   tie-rods   used   in  concreting  the   piers 

to  the  upi)er  chord  of  the  bridrre.  "^  *'^^  Cumberland   Valley  R.R.   bridge  over  the  Susquehanna 

.          ,            1111            1     ?   "       iii    •  lliver  at   Harrisburn.     The  tube  is  cheap,  and  while   it   is  not 

After  these  slabs  liad  reached  a  SUlhcient  set,  the   Inwci-  Ught  enouKh  to  keep  out  all  mortar  from  the  concrete,  yet  the 

Iloor    was    nnslung    and    removed    and    the    slab    liiwcrc(|  rods  are  .asily  puUed  out  when  the  forms  are  stripped. 

into    place,    the    slab    pivoting    at    its    lipper    end    around  concrete    Cylinderx    »»    Form    SpaeerK    are    being    used    on 

,        ,        ,     •       ii          1                  J.          1    1     ,>    ,.i     i.        ii     i  the    reinforced-concrete     walls    of    the    new     cotton     terminal 

the   hook    in    the  above-water  slab   b  It.  lor  that  purpose.  buildings    under   construction    at    Atlanta,    Ga.      These    cylin- 

Divers    then    cast   oft'    the    .supportill"'    slings    and    the    rig  ''ers  are  cast   in   quantities.     The  molds  for  them  are  of  such 

was  moved  to  the  next  slab.     Joints  between  the  slabs  f*""  ""^  1°  '"'"'"•  '"'  ""''^."T  '  '^^  .'I!  '"•^'""^'- t"''  ^"'•/-  '"■ 

long.     An  opening  is  left  tlirough  the  axis  of  the  cylinder  to 

were  filled    by  concrete  deposited   through   a   tremie.  permit   the   entry   of   the    wall-form    tie-rods.      After   the    wall 

has  set,  the  rods  are  loosened  and  removed  and  the  cylinder.s 


m 


allowed  to  remain  as  a  part  of  the  wall. 


•  Dump  TrpMtleH  for   Sidehill   Cuts — A   novel    method    of   dis- 

Puno  BliJi  posing  of  material  from  sidehill  cuts  on  the  Pacific  extension 

©©CiainiSils    Oif    IF<S(S4  "^   "'"^    C^"'i<l''i"    Northern    Ry.,    recently   opened    to    tralTic,    is 

illustratt-d    herewith.       For    some    distance    through    and    he- 

„,                                  •           ,    11       ■           IP           1          ,                xi     1  yond    Yellow    Head    Pass    the    line    is    parallel    with,    but    at 

The    accompanying^  table    is    self-explanatory.       It    has  hi„„er    elevation     than,     the    Grand     Trunk     Pacific     Ry.       To 

Uroved  of  Ijreat  value  in  at  least  one  engineering  office,  ac-  deliver    spoil    clear    ot    the    latter    line,    timber    trestles    were 

cordiiiir  to^  C.  H.  Eiffert,  Assistant  Eiioineer,  Windes  &      '""'"  1"''°^^  "•^''""7'"?  ="  duinp-car  track  and  having  a  dump- 

■  .  '  mg    chute    at    the    farther    end.      ,\t    the    point    shown,    32    mi. 

JMarsh,    Engineers-Contractors,    W  innetka.    111.,   who    com-       west   of  the   summit,   six   of   these   chutes    were    required    in    a 

ANGULAR  DEFLECTIONS  IN  DECIMALS  OF  FEET 
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DUMP  TRESTLES  ON  THE   ('.\NADI,\N   NORTHERN   RY. 
These  deliver  the  spoil   from   sidehiU   cuts  clear   of   the  Grand  Trunk  I'acific  Ry 


beneath 


distance  of  4,000  ft.,  the  two  line.s  being  so  close  together. 
Three  of  these  are  shown,  and  they  are  on  both  sides  of  the 
tunnel,  the  west  portal  of  which  appears  in  the  view.  Over 
the  six  chutes  about  307,270  cu.yd.  of  material  was  dumped, 
mostly  rock.  This  work  was  under  the  direction  of  M.  H. 
MacLeod,  Genera!  Manager  and  Chief  Engineer  of  the  Cana- 
dian Northern  Ry. 

Tlie  <>aHoline  Saw  used  for  jointing  roof  plank  on  a  cir- 
cular reservoir,  as  described  in  our  issue  of  No.  25,  is  shown 
in  the  photogTaiih  heiew  ith,  sent  )i,\-  the  Allinsim  &  Cole  Con- 


wheels.  Ordinary  cast-ii-on  wheels  have  not  given  satisfac- 
tory service,  and  experiments  with  different  grades  of  chilled 
cast-iron,  semi-steel  and  other  materials  have  not  yet  brought 
forward  a  wheel  that  will  stand  the  work.  The  trucks  prob- 
ably will  be  replaced  by  others  carrying  more  wheels. 

Stair  Treads  of  Concrete-Filled  Channel»4  are  used  in  a  new 
water-works  plant  at  Crewe,  Va.  Each  tread  is  a  10-in.  15- 
Ib.  channel  with  flanges  turned  up,  carried  by  the  stair  strings 
by  means  of  1^4xl%xf,;  seat  angles.  The  sti'ings  also  are  10- 
in.  15-lb.  ch.annels,  flanges  turned  out.  The  treads  are  simply 
filled  with  concrete  to  the  level  of  the  top  of  the  flanges,  mak- 
ing a  simple  and  satisfactory  tread  with  protected  edge. 
Anderson  &  Christie,  of  Charlotte,  N.  C,  are  the  engineers  of 
the  station. 

Homemade  Reflectors  for  Electric  Lights  on  construction 
work  were  recently  noted  on  two  jobs  as  far  apart  as  South- 
ern California  and  Long  Island,  New  York.  These  reflectors 
ai-e  made  of  Ijright  new  dishpans,  with  four  or  more  sockets 
lor    incandescent    lamps    roushly    riveted    to    the    l)Ottom.      .\s 


C.ASOLLNE  SAW  USED  FOR  JOINTING  ROOF  PL.\NK  OF 
CIRCULAR   RESERVOIR 

struction  Co.  The  advantage  of  the  rig  over  a  motor-driven 
saw  previously  used  was  its  being  self-contained,  free  of 
wires   or  .cables. 

Portable  Concreting:  PInntN  are  used  on  two  contract  sec- 
tions of  a  large  water  conduit  for  the  Greater  Winnipeg 
water-supply,  now  under  construction  in  Canada.  The  con- 
crete mixer  is  installed  upon  a  car  which  runs  on  a  track 
l.'iid  along  one  side  of  the  trench.  Each  contractor  is  re- 
nuircd  by  the  specifications  to  provide  a  300-ft.  platform  along 
the  railway  of  the  W.ater  District,  and  upon  this  platform  the 
District  delivers  the  gravel  and  sand.  A  stiftleg  derrick 
mounted  on  trucks  on  a  broad-gage  track,  equipped  with  a 
16-cu.ft.  bottom-dump  bucket,  handles  the  materials  to  tlie 
mixer.  The  sand  and  gravel  are  shoveled  from  the  platform 
into  the  buckets.  Then  either  ^e  derrick  is  moved  to  the 
mixer  or  the  concreting  car  is  run  back  to  a  point  opposite 
the  derrick.  James  H.  Fuertes,  consulting  engineer  for  the 
District,  states  that  considerable  difficulty  has  been  experi- 
enced  with   these  plants  owing  to  the   breaking  of  the   truck 


IlciME.M.MiK   REFLECTORS  FOR  INCANDESCENT  LIGHTS 

long  as  they  stay  bright  the  dishpans  are  about  as  cheap 
.and  effective  as  any  reflector  that  can  be  had;  and  as  the 
life  of  a  reflector  on  a  construction  contract  is  likely  to 
be  short,  these  dishpans  probably  stay  bright  as  long  as 
the.v  a:-e  recognizable  as  reflectors. 
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R©fliniir©s'e©2 

The  decision  oH  Judge  Lewis  in  the  United  States 
I>istrict  Court  at  Denver  on  the  Luten  concrete  bridge 
])atents,  noted  in  full  on  another  page,  is  important  not 
so  much  because  of  its  special  application  to  the  bridge 
or  to  tlie  patents  in  question  but  because  it  lays  down  with 
commendable  lucidity  a  principle  long  contended  for  by 
engineers  but  rarely,  and  then  reluctantly,  admitted  by 
li'.wyers  and  the  courts.  This  principle  is  that  the  ar- 
rangement of  metal  parts  in  a  body  of  reinforced  concrete 
to  resist  the  stresses  which  are  set  \ip  involves  merely 
mechanical   design   and  not   invention. 

It  is  an  accepted  principle  of  patent  law  that  in  order 
to  be  patentable  an  invention  must  embody  something  else 
than  mere  mechanical  design.  It  is  indeed  difficult  to 
draw  the  line  between  design  and  invention  or  to  lay  down 
any  hard  and  fast  rule  by  which  to  distinguish  between 
iheni.  This  much  can  be  said,  however:  That  if  a  struc- 
ture involves  nothing  more  than  skilled  proportioning 
of  parts  to  resist  the  stresses  to  which  they  are  subjected 
the  courts  are  not  likely  to  sustain  a  patent  upon  it.  Sim- 
ply to  describe  and  spread  upon  the  patent  records  a  com- 
bination of  parts  never  used  before  does  not  give  a  man  the 
right  to  a  monopoly  of  that  particular  combination  and 
power  to  collect  damages  from  anyone  else  who  may  de- 
sire to  use  it.  In  order  that  a  patent  shall  be  valid 
it  must  cover  an  actual  invention.  What  the  Germans 
call  "a  new  technical  effect"  must  be  produced. 

It  follows,  then,  in  the  opinion  of  Judge  Lewis  that 
as  the  essence  of  patentability  is  invention  and  not  the 
adaptation  of  known  design,  patents  involving  the  ar- 
rangement of  reinforcement  in  concrete  are  not  valid, 
mainly  becaiise  fifty-odd  years  ago  Francois  Coignet  de- 
scribed the  reinforcement  in  concrete  as  "a  metallic  frame- 
work linked  or  arranged  so  as  to  strengthen  the  same." 

In  the  few  reinforced-concrete  patent  suits  that  have 
hitherto  come  to  a  regular  trial,  the  judges  as  a  rule  have 
not  been  able  to  follow  the  general  principle  to  its  spe- 
cific instance.  They  have,  indeed,  been  overwhelmed 
with  the  apparent  novelty  of  reinforced  concrete  and  have 
been  ready  to  accept  its  manifold  variations  as  absolutely 
novel  structural  effects  demanding  the  extraordinary  skill 
of  the  inventor  rather  than  the  art  of  the  designer.  These 
decisions  engineers  have  constantly  resented  and  the  de- 
mands for  royalties  have  been  consistently  regarded  as  im- 
])ositions,  not  because  of  a  wish  to  deprive  the  so-called 
inventor  of  the  profit  of  his  thought,  but  because  of  a 
feeling  that  the  inventor  was  capitalizing  for  his  own  bene- 
fit  the   accrued   knowledge   of   the    profession. 

In  its  narrow  application  the  Lewis  decision,  if  upheld 
in  the  higher  courts,  will  measurably  clear  the  reinforced- 
concrete  patent  situation.  It  will  sweep  aside  the  numer- 
ous annoying  patents  in  which  a  clever  engineer  has  had 
recorded  in  the  files  of  the  Patent  Office  various  distri- 
butions of  reinforcing  rods  in  so  many  arrangemer.ts  that 
it  is  practically  impossible  to  reinforce  a  structure  with- 


out imitating  one  of  them.  It  will  perhaps  call  to  the 
attention  of  less  analytic'al  judges  that  because  an  engi- 
neer shows  in  his  patent  drawings  a  retaining  wall  with 
1he  reinforcing  rods  clearly  outlined  in  its  section  he  has 
not  improved  on  the  idea  of  a  predecessor  who  many 
years  before  showed  that  same  wall  without  the  rods 
therein  specifically  indicated. 

In  its  broader  sense,  however,  the  decision  should  have 
a  far-reaching  effect  on  all  structural  patents,  for  it  should 
serve  to  emphasize  the  fact  that  any  structure  which  a 
competent  engineer  would  naturally  arrive  at  througli 
the  orderly  development  of  the  principles  of  design  cannot 
be  held  as  an  invention.  It  would  prevent,  for  instance, 
the  patenting  of  a  fish-bellied,  separately  cast  reinforced- 
concrete  T-beam  for  a  bridge  girder,  because  an  engineer 
of  ordinary  accomplishments  would  soon  come  to  the 
conclusion  in  the  course  of  his  design  of  a  separately  cast 
concrete  girder  that  material  could  be  saved  by  reducing 
the  depths  at  the  ends.  Yet  such  a  girder  has  been  pat- 
ented, and  royalties  are  being  demanded  for  its  infringe- 
ment. 

Especially  noteworthy,  also,  in  Judge  Lewis'  decision 
is  his  reference  to  the  prior  decisions  in  favor  of  the  Luten 
patents  in  suit.  It  has  become  the  custom  in  patent 
cases — a  custom  for  which  there  is  much  to  be  said — to 
allow  decisions  in  favor  of  a  patent  in  one  judicial  circuit 
practically  to  control  the  decision  in  other  circuits.  In 
the  present  case  it  was  urged  on  behalf  of  the  patents 
in  suit  that  decisions  in  favor  of  Luten  had  been  ren- 
dered in  fourteen  other  suits  involving  the  validity  of 
these  patents.  Concerning  these  decisions,  however,  Judge 
Lewis  says : 

In  an  of  those  cases  the  decrees  and  judgments  offered 
in  evidence  show  that  they  were  had  either  pro  confesso  or 
by  agreement,  and  if  not  by  agreement,  it  is  admitted  that  no 
defense  was  in  fact  made.  .  .  .  Experience  has  given  me 
the  impression  that  it  has  become  a  favored  metlaod  to  follow 
that  practice  for  the  principal  purpose  of  thus  building  a  basis 
on  which  to  attempt  to  sustain  a  patent  when  it  is  later  seri- 
ously contested. 

At  the  present  time  royalties  are  being  demanded  on 
account  of  some  other  patents  on  reinforced-concrete 
construction  on  the  basis  of  prior  decisions  sustaining 
the  validity  of  the  patents.  In  view  of  the  foregoing 
statement  by  Judge  Lewis,  it  is  probable  that  there  will 
be  a  very  careful  overhauling  of  the  records  in  these 
cases,  and  it  may  well  be  that  the  courts  will  be  more 
inclined  to  investigate  these  prior  decisions  than  has  been 
the  case  hitherto. 


\Vhy  cannot  there  be  a  single  engineering  society  for 
all  America?  One  answer  is  that  there  is  altogether  too 
much  cleavage  in  the  profession,  both  vertical  and  hori- 
zontal. The  vertical  cleavage  follows  both  professional 
and  geographical  lines.  Although  lateral  pressure  tends 
to  close  up  the  breaks  here  and  there,  constant  and  seem- 
ingly irresistible  forces  continually  open  up  new  gaps. 
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resulting  in  brand-new  societies  or  at  the  least  the  for- 
mation of  sections  and  subsections  in  old  ones.  As  to 
horizontal  cleavage,  this  is  in  evidence  at  the  organization 
of  every  society  that  has  classes  or  grades  of  membership. 
In  the  course  of  time  the  class  or  grade  consciousness  in- 
creases to  such  an  extent  that  new  societies  are  formed 
from  both  the  higher  and  the  lower  strata.  Notable  ex- 
amples of  horizontal  cleavage  and  the  beginning  of  separ- 
ate existence  are  the  American  Institute  of  Consulting 
Engineers,  formed  a  few  years  ago  to  further  the  inter- 
ests of  sui)er-eugineers,  and  several  recently  organized  so- 
cieties for  the  uplift  of  subclass  engineers. 

The  onlooker  can  find  much  to  interest  him  in  study- 
ing tliese  engineering-society  cleavages.  He  sees  no  end 
to  the  breaks  and  separations,  but  in  them  all,  regard- 
less of  occupational  or  geographical  divisions  and  class  or 
caste  distinctions,  there  can  always  l)e  seen  the  weak- 
nesses and  foibles  as  well  as  the  nobler  elements  of  human 
nature. 

Let  us  take  the  super-engineers,  as  best  fitted  by  their 
elevated  position  to  be  exposed  to  view.  Hours  of  discus- 
sion have  been  devoted  by  them  to  the  pros  and  cons 
of  disciplining  some  member  against  whom  complaint  of 
unprofessional  conduct  has  been  lodged.  In  these  discus- 
sions there  has  been  a  tendency  to  a  sharp  division — hori- 
zontal or  vertical,  as  one  may  choo.se  to  call  it — into  two 
portions,  one  party  ready  to  excuse  or  palliate  an  alleged 
ethical  offense,  the  other  uncompromisingly  refusing  to 
do  so. 

Or,  again,  take  the  super-engineer's  recent  division — 
he  it  horizontal  or  vertical — over  the  ethics  of  serving  as 
consulting  engineer  for  a  company  or  project  in  which  the 
lonsultant  has  a  proprietary  interest.  This  subject  has 
agitated  the  super-engineers  for  more  than  a  year.  True, 
the  question  was  brought  up  by  would-be  members — 
mining  engineers — who  in  seeking  admission  to  the  super- 
imgineer's  society  found  that  its  code  of  ethics  forbade 
the  practice  just  mentioned.  The  question  having  been 
referred  to  the  proper  committee,  a  report  was  submitted 
in  September,  1914,  to  the  effect  that  the  rules  of  the  so- 
ciety ought  not  to  be  modified  "to  suit  the  convenience  of 
any  particular  branch  of  the  profession,"'  since  "to  do  so 
•would  mean  the  loss  of  what  has  been  gained  by  us  dur- 
ing the  years"  the  rules  have  been  in  effect.  What  the 
membership  at  large  or  those  at  the  meeting  thought  of 
this  conclusion  each  reader  may  infer  for  himself  from 
the  statement  that  the  "report  was  ordered  filed." 

The  question  would  not  stay  down.  In  April,  191."), 
a  letter  reached  the  secretary  stating  "why  mining  engi- 
neers could  not  subscribe"  to  the  rules.  This  letter 
was  sent  to  all  the  super-engineers.  The  result  was  evi- 
dence of  cleavage — horizontal  or  vertical — but  by  only 
nine  members.  These  nine  "favored  amendment"  of  the 
rules.  The  majority  of  the  committee  held  fa.st  to  the 
rules.  A  minority  was  "unable  to  agree"  that  the  rules 
ought  to  remain  unchanged,  but  thought  it  "inexpedient 
to  submit  a  minority  report  at  this  time." 

All  of  which  shows  that  the  supef-engineers  are  still 
luiman  beings,  subject  to  much  the  same  laws  of  cleavage 
as  cause  the  sub-engineers  to  subdivide  into  various  classes 
or  strata.  Until  these  cleavage  forces  cease  acting  there 
will  be  not  one  but  an  ever-increasing  number  of  en<ji- 
neering  societie.? — a  condition  not  without  its  compensa- 
tions, although  a  change  in  some  of  the  cleavage  lines 
would  be  wholesome. 


Tlie  terrible  railway  accident  on  the  Mexican  railway 
111  wliich  some  300  people  were  killed  and  injured,  as 
noted  last  week,  seems  to  have  been  due  largely  to  care- 
less operation  of  the  line  under  semi-military  control. 
A  careful  engineman  finding  his  train  detached  on  a  4% 
grade  would  surely  have  realized  that  the  brakes  would 
hold  the  cars  and  would  have  ascertained  the  position 
of  the  train  before  backing  up  at  such  speed  as  to  strike 
the  train  and  drive  it  downhill. 

While  this  railway  has  been  notably  free  from  accidents, 
consideration  may  well  be  given  to  the  protection  of  trafBe 
on  its  long,  steep  and  winding  stretch  of  line.  No  such 
action  can  be  expected,  however,  until  Mexico  is  in  a 
more  settled  condition  and  railway  operation  again  on  a 
normal  basis.  Catch  sidings  at  intervals  and  guard  rails 
on  the  curves  might  be  provided,  but  an  acciclent  might 
easily  occur  between  the  sidings,  or  the  speed  prove  too 
great  for  the  guard  rails  to  be  effective.  Emergency 
chain  couplings  to  the  engine,  normally  slack,  might  also 
be  used.  Probably  the  most  effective  mechanical  preven- 
tive of  runaways  would  be  brakes  .so  adjusted  that  they 
will  hold,  and  at  least  prevent  a  detached  car  or  train 
from  attaining  dangerous  speed.  In  the  case  of  descend- 
ing trains,  practically  all  reliance  must  be  placed  on  the 
brakes. 


If  the  service  of  day  laborers  is  worth  $2. .30  a  day  to 
a  city,  how  much  should  the  city  engineer  be  paid?  The 
question  has  just  arisen  at  Alierdeen,  Wash.  That  enter- 
prising city  is  about  to  spend  $400,000  for  a  new  water- 
supply.  On  a  night  when  the  City  Council  was  taking 
action  to  further  the  project  an  ordinance  was  passed 
establishing  $2. .50  as  a  minimum  wage  for  city  laborers 
and  for  laborers  on  municipal  contract  work.  Another 
ordinance  was  passed  raising  the  salary  of  the  city  engi- 
neer, on  account  of  the  extra  work  in  sight,  from  -$17.5  to 
$250  a  mouth.  The  worthy  mayor  promptly  announced 
that  he  would  veto  the  salary-increase  ordinance.  Among 
the  dire  results  predicted  if  the  salary  increase  stands 
are  that  taxpayers  would  "be  more  critical  of  the  engineer 
and  condemn  him  more  in  case  of  small  mistakes"; 
"dissatisfaction  among  his  helpers";  some  "will  begin  to 
believe  that  the  $400,000  voted  by  the  people  is  a  sort  of 
'pork  barrel'  from  which  everyone  has  a  right  to  grab 
and  get  a  big  handful";  right-of-way  owners  "will  want 
more  for  their  property  than  it  is  actually  worth" ;  "to 
increase  the  engineer's  salary  at  this  time  would  be  harm- 
ful to  the  economic  building  of  the  system." 

The  mayor  graciously  or  justly  remarks  that  no  one  in 
Aberdeen  "is  giving  more  time  to  the  city  and  thinking 
more  about  its  projects"  than  the  city  engineer;  but  he 
adds  that  the  "water  project  is  demanding  sacrifices  from 
everybody,"  including  taxpayers,  city  engineer,  city  at- 
torney, councilmen  and  practically  every  city  official. 
Finally,  the  mayor  believes  that  the  opportunity  the 
project  affords  the  city  engineer  "to  display  his  real 
mettle"  will  partly  compensate  him  "for  a  smaller  salary 
than  might  be  allowed  him  somewhere  el.se." 

The  mayor  is  not  recorded  as  saying  a  word  against 
$2.50  a  day  as  a  minimum  for  laborers.     That  price  may 
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vv  limy  luit  1)0  excessive  in  Aberdeen.  But  is  not  llie 
eiif;inocr  iis  well  as  the  labdrer  worthy  ol'  Ills  hire,  niini- 
nuim  wage  and  all  ? 

.Iiistice  to  the  Aberdeen  eounril  niai\es  it  necessary  to 
say  that  the  vote  in  favor  oi'  the  minimum  wage  for  the 
laborers  appears  to  have  been  7  to  5,  while  that  for  giving 
the  city  engineer  $3,000  instead  of  $2,100  a  year  was  10 
to  'i.  If  the  mayor  vetoes  the  salary  increase  there  would 
therefore  seem  to  be  an  excellent  chance  that  the  council 
will  muster  the  necessary  two-thirds  vote  to  override  the 
veto.  If  so,  it  seems  perfectly  safe  to  say  that  instead 
of  the  dire  results  predicted  by  the  mayor  the  small  sum 
involved  will  prove  to  be  money  well  invested. 

Since  the  foregoing  paragraphs  were  written,  news  has 
come  across  the  continent  that  shows  the  council  lacked 
the  backbone  credited  to  it,  since  it  repealed  the  salary- 
increase  ordinance  before  the  mayor  vetoed  it.  No  word 
has  come  that  the  laborer's  niiiiinnini-wage  ordinance 
has  been  repealed. 


.Missouri  is  one  of  the  few  states  which  has  not  yet 
embarked  on  an  extensive  state-road  building  program, 
and  so  the  people  of  that  state  are  still  listening  to  the  old 
familiar  good-roads  arguments.  That  farmers'  haiding 
costs  may  be  reduced  from  30  or  40c.  to  5c.  per  ton-mile 
by  good  roads  is  an  argument  as  old  as  the  good-roads 
movement,  but  Fred  D.  Gardner  in  a  recent  address  before 
the  Implement,  Vehicle  and  Hardware  Association  of 
St.  Louis  put  forth  another  argument,  the  proof  of  which 
may  be  more  easily  demonstrated.  He  would  assess  every 
owner  of  a  motor  vehicle  $10  per  year  for  five  years,  thus 
])roviding  an  estimated  fimd  of  $5,000,000  for  road 
improvement.  He  claims — and  he  is  a  transcontinental 
motor  tourist — that  each  motor-vehicle  owner  would  save 
at  least  $50  a  year  in  tires  by  the  introduction  of  smooth, 
hard  roads. 

The  wear  and  tear  on  automobile  bodies  and  tires  be- 
cause of  rough  roads  ought  to  be  nmch  more  demonstrable 
to  good-roads  propagandists  than  the  reduction  of  farm 
hauling  costs.  The  farmer  argument  has  been  o\'er- 
worked.     Why  not  face  the  issue  thus  squ^arely  and  ask 


those  who  want  good  roads  most  to  share  the  cost  directly, 
at  least  in  proportion  to  their  actual  saving  by  the  im- 
provements? or  cour.se  the  howl  from  the  automobile 
owners,  both  individually  and  in-  associations,  will  be 
louder  than  their  present  "good-roads"  clamor,  but  per- 
hajis  they  could  be  made  to  see  the  light. 

Mo^slhesidls  of  Hg^M 

A  large-sized  tiling  cabinet  will  be  needed  by  the 
Valuation  Division  of  the  Interstate  Commerce  Com- 
mission at  Washington,  D.  C.  The  law  requires  every 
steam-railway  carrier  to  iile  with  the  commission  maps 
and  profiles  of  its  entire  system.  The  maps  are  of  standard 
size,  23x55  in.  inside  the  border  lines,  on  scales  of  100, 
200  or  400  ft.  =  1  in.  The  profiles  are  10x55  in.  inside 
the  borders  and  on  a  scale  of  20  ft.  =  1  in.  vertical 
and  400  ft.  =  1  in.  horizontal. 

It  is  estimated,  according  to  F.  C.  Sheperd  in  a  paper 
presented  before  the  Boston  Society  of  Civil  Engineers, 
that  the  Boston  &  Maine  R.R.  will  have  to  file  about 
3,000  maps  and  750  profiles.  The  Boston  &  Maine  R.R. 
comprises  2,300  mi.  of  track.  There  is  about  ;?T0.000 
mi.  of  track  in  the  United  States,  and  computing  the 
number  of  maps  required  by  the  same  ratio  as  on  the 
Boston  &  ilaine,  we  have  484,000  maps  and  121,000 
profiles. 

These  Government  file  maps  must  be  on  tracing  cloth, 
which  will  require  about  537,000  sq.yd.  (4,840,000  sq.  ft.) 
of  plain  tracing  cloth  and  G7,000  sq.yd.  (600,000  sq.ft.) 
of  profile  tracing  cloth  (Plate  A).  As  the  railways  will 
very  likely  not  want  to  file  the  originals  with  the  Govern- 
ment, tracing-cloth  copies  of  the  originals  will  have  to 
be  made,  doubling  the  consumption  of  tracing  cloth  to 
1,000,000  sq.yd.  and  130,000  sq.yd.  respectively — a  total 
of    1,130,000   sq.yd. 

ErKjineerinij  News  is  informed  from  reliable  sources 
that  ordinary  tracings  require  about  one  quart  of  black 
drawing  ink  to  every  100  sq.yd.  of  tracing  cloth,  so  for 
these  railway-valuation  maps  about  11,300  quarts  of 
drawing  ink  will  aiiparently  iic  the  quantity  required. 
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Inl@w  To  L^H^lhS  Blmstana^  Ftmses 

Sir — I  have  noticed  some  discussion  by  T.  R.  ilartin 
and  others  in  the  last  numbers  of  Engineering  News  on 
the  best  way  to  light  the  ordinary  safety  blasting  fuse. 
T  have  had  my  share  of  nervous  thrills  in  trying  to  light  a 
stubborn  fuse  with  others  burning  heside  me  and  have 
found  that  the  best  way  to  "spit"  a  number  of  fuses  is  to 
use  a  short  piece  of  the  blasting  fu.se  itself. 

Notch  the  short  piece  along  one  side,  every  inch  or  so 
in  length,  open  the  notches  so  that  the  powder  is  exposed 
:ind  light  the  short  piece.  At  every  notch  the  powder  will 
spit  such  a  strong  flame  that  it  will  be  a  very  stubborn 
fuse  indeed  that  will  not  be  lighted  instantly  by  it. 

Wenatchee,  Wash.,  Oct.  26,1915.         P.  J.  Sharkey. 


ILaglhft  of  Sfto  ILomn®  Gsiglmi^s 

Sir — In  connection  with  the  article  on  sewer  gaging 
in  Seattle  published  in  your  issue  of  Oct.  28,  I  wish  from 
our  experience  in  St.  Louis  to  offer  a  few  comments  and 
suggestions. 

The  sewer-gaging  work  in  St.  Louis  was  sta:  '■  in 
1910  and  has  been  kept  up  carefully  and  on  an  extended 
scale  since  that  time.  We  now  have  in  the  sewers  about  JO 
gages  of  the  Bristol  and  Foxboro  types.  We  are  also 
using  about  six  tipping-bucket  rain  gages,  besides  a  num- 
ber of  standard  gages. 

Our  first  installation  of  the  Bristol  gages  was  similar 
to  that  described  by  Mr.   Silliman,  and  we  experienced 
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all  of  tlio  troubles  that  he  has  described,  and  some  others. 
We  found  that  our  "moisture-proof"  eases  were  not 
moisture-proof  when  installed  in  the  sewer  manholes, 
and  at  the  end  of  the  first  year  these  cases  were  set  on 
posts  back  of  the  curb  line,  the  air  tube  being  carried 
under  the  pavenient  into  the  sewer. 

We  found  that  the  accumulation  of  rubbish  on  the 
bulbs  when  supported  in  the  center  of  the  sewer  was  so 
great  as  practically  to  destroy  the  value  of  the  records 
and  in  our  present  work  the  bulbs  are  installed  in  wooden 
boxes  bolted  to  the  side  of  the  sewer  and  set  high  above 
the  ordinary  flow  of  sewage.  In  fact,  we  have  found 
that  the  results  from  light  rains  are  of  so  little  value  that 
in  most  cases  the  bulbs  are  installed  Just  below  the 
spring  lines  of  the  sewer.  These  boxes  are  in  the  shape 
of  flat  triangles,  with  the  long  side  against  the  sewer 
wall,  and  have  a  coarse  wire  mesh  on  top  and  bottom. 

We  also  had  a  great  deal  of  trouble  with  the  regulation 
of  the  clocks  on  these  gages,  particularly  in  the  earlier 
years,  and  even  now  it  is  sometimes  necessary  to  prorate 
an  error  of  several  minutes  throughoi;t  the  -IS-hr.  run. 
Owing  to  the  large  number  of  gages  in  use  and  to  the 
fact  that  we  could  only  keep  two  traineid  observers 
on  this  work,  we  have  found  it  advisable  and  entirely 
satisfactory  to  allow  the  instruments  to  run  around  twice, 
and  have  never  had  a  case  where  we  were  not  able  to  iden- 
tify the  lines  to  their  proper  da)'s. 

In  studying  the  Seattle  charts  I  have  noticed  two  eccen- 
tricities which  might  be  explained  by  some  of  the  expe- 
riences that  we  have  had.  Their  chart  from  May  27  shows 
the  peak  of  the  flow  at  about  2 :  33  p.m.,  while  there  is 
no  reason  whatever  for  its  occurrence  before  2 :  43  p.m. 
Here  I  would  suggest  that  there  was  probably  some 
trouble  with  clock  regulations. 

Their  chart  for  Nov.  10  and  11  shows  an  almost  in- 
stantaneous rise  at  12 :  30  midnight,  which  the  rainfall 
■could  not  possibly  account  for.  From  similar  experiences 
I  would  like  to  ask  Mr.  Silliman  whether  it  is  not  possible 
that  the  first  rush  of  the  water,  bringing  down  a  large 
amount  of  debris,  may  not  temporarily  have  created  a 
dam  against  his  sewer  bulb. 

I  do  not  think  Mr.  Silliman's  definition  of  the  per- 
centage of  runoff  is  clear;  or  at  least  according  to  my 
reading  of  it,  the  factor  described  is  not  one  usually 
used. 

I  think  Mr.  Silliman  is  in  error  in  describing  the  dis- 
trict gaged  as  a  20-niin.  district.  The  district  is  of  a 
very  peculiar  shape,  and  I  believe  that  if  sewers  were  being 
designed  for  it,  it  would  be  found  that  the  maximum  dis- 
charge would  result  from  the  heaviest  15-min.  rain  falling 
on  the  body  of  the  district  and  ignoring  the  two  long 
tongues. 

By  inspection  of  these  figures  for  running  time  the  total 
drainage  area  seems  to  be  divided  about  as  follows : 

Per  Cent. 

Within     5-min.     time 12 

From   5-   to   10-min.   time 45 

From   10-   to   15-min.   time 35 

From   15-   to   18-min.   time S 

The  times  are  for   flow   through  the  sewer  only. 

As  all  of  his  grades  are  apparently  very  steep,  the 
time  of  flow  to  the  inlet  should  not  be  over  5  min.  It 
should  therefore  be  apparent  that  for  the  first  5  min.  after 
the  beginning  of  the  rain  there  should  be  practically  no 
runoff;  for  the  second  5  min.,  only  from  about  12%  of  the 
area;   that    for  an    intense   precipitation   lasting   only    5 


min.  the  maximum  flow  should  occur  anout  15  min.  after 
the  beginning  of  the  rain;  for  an  intense  precipitation 
approximately  uniform  for  10  min.  the  maximum  flow 
should  occur  20  min.  after  the  beginning  of  the  rain  and 
that  the  same  would  be  true  for  a  uniform  precipitation 
for  a  15-min.  duration. 

Eeferring  again  to  the  records  given,  the  storm  of  Nov. 
10  and  11  was  uniform  for  15  min.;  but  from  the  chart 
it  appears  that  the  peak  did  not  occur  until  30  min.  after 
the  beginning  of  the  rain.  This  is  not  only  not  in  accord 
with  the  conclusions  drawn  by  Mr.  Silliman,  but  it  is  so 
unusual  that  it  seems  advisable  to  ask  how  the  0.08 
in.  of  rainfall  between  12:35  and  1  a.m.  was  distributed. 
The  record  for  Oct.  30  gives  one  5-min.  period  of  very 
intense  precipitation  and  the  peak  occurs  apparently 
about  8  min.  from  the  beginning  of  this  period.  Here 
again  I  should  look  for  clock  trouble,  as  we  know  that  it 
is  impossible  that  the  water  from  a  large  proportion  of  the 
drainage  area  could  reach  the  gage  in  that  time. 

The  rain  of  June  6  is  continuous  for  20  min.,  and  as 
would  be  expected,  the  peak  occurs  25  min.  after  the  be- 
ginning of  the  rain.  This  is  again  divergent  from  the 
conclusions  which  Mr.  Silliman  draws.  The  gage  on  May 
27  shows  the  peak  occurring  at  the  end  of  the  first  5  min. 
of  precipitation,  when  it  is  obvious  that  no  more  than  15 
or  20%  of  the  drainage  area  could  be  tributary. 

I  should  not  have  thought  of  questioning  the  accu- 
racy of  the  observations  in  Seattle  were  it  not  that  the 
wide  divergence  in  results  is  so  nearly  paralleled  in  my 
own  experience,  and  further  that  in  my  work  more  de- 
tailed and  continued  study  had  not  offered  explanation 
of  the  inconsistencies. 

As  an  example,  we  had  three  gages  on  one  tangent  of  a 
9-ft.  sewer.  The  upper  two  were  about  800  ft.  apart, 
with  practically  the  same  drainage  area.  The  lowest 
gage  was  400  ft.  below  the  middle  one  and  a  3x4-ft.  sewer 
entered  about  100  ft.  above  it.  The  middle  gage  con- 
sistently through  all  records  showed  stages  that  indicated 
fiows  of  from  70  to  95%  of  those  at  the  upper  one,  while 
the  lower  often  indicated  discharges  so  large  as  to  be  out 
of  all  proportion  to  the  increase  in  area.  The  installation 
of  additional  gages  indicates  that  there  must  be  an  accel- 
eration on  this  tangent,  and  hence  a  lowering  of  stage 
until  the  tributary  mentioned  is  reached,  when  the  stream 
is  so  badly  broken  up  that  something  similar  to  the  hy- 
draulic jump  occurs. 

Additional  study  is  being  made  to  determine  character- 
istic velocities  at  one  of  the  upper  gages,  from  which  it 
is  expected  all  the  records  can  be  corrected  within  reason- 
able limits. 

This  study  is  also  bringing  out  the  fact  that  the  flow 
in  sewers  does  not  occur  with  the  precision  and  propriety 
that  our  formulas  are  wont  to  assume.  It  also  has  in- 
dicated clearly  the  necessity  of  careful  attention  to  the 
small  details  of  curves  and  intersections. 

In  conclusion,  I  am  of  the  opinion  that  Mr.  Silliman 
has  made  a  mistake  in  attempting  to  make  any  deduc- 
tions from  four  records  of  a  single  gage,  and  I  cannot 
find  that  the  records  published  would  warrant  either  the 
conclusion  which  he  has  apparently  reached  or  any  others 
in  so  far  as  the  time  of  occurrence  of  the  maximum  flow 
is  concerned.  W.  W.  Hornee, 

Engineer  in   Charge  Sewer  Design. 

St.   Louis,   Mo.,  Nov.  3,   1915. 
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I  Mr.  Sillinuin's  reply  to  'Mr.  Horner's  letter  follows. — 
Editor.] 

Sir — I  have  rend  ^Ir.  Ilonier's  letter  with  interest  and 
profit.  J\ly  impressions  from  his  letter  are  that  Jlr. 
Horner  concedes  that  there  is  some  truth  in  my  deduc- 
tions, when,  in  order  to  justify  his  deductions,  he  shortens 
the  running  time  of  the  district  to  15  min. 

The  running  time,  as  shown  on  the  plat  of  the  dis- 
triet,  was  calculated  by  using  Kutter's  constants,  n  = 
0.013  for  pipe  sewers  and  n  =  0.015  for  brick  sewers. 

^fany  of  the  sewers  in  this  district  are  more  than  20 
yr.  old.  The  intercepting  sewer  was  constructed  in 
189  1.  In  all  the  velocity  measurements  that  I  have  made 
I  have  not  found  an  old  sewer  that  had  more  than  90% 
of  its  calculated  velocity,  using  the  foregoing  constants. 
Some  ran  as  low  as  75%  of  the  calculated  velocity. 

Nothing  could  be  farther  from  the  truth  than  Mr. 
Horner's  assumption  that  ray  deductions  were  made 
from  "four  records  of  a  single  gage."  If  I  could  get 
the  money  I  would  purchase  several  more  gages,  but 
could  not  hope  to  rival  the  St.  Louis  layout  of  "twenty 
gages  and  six  tipping-bucket  rain  gages." 

My  deductions  were  based  not  only  on  the  records 
from  the  First  Avenue  Intercepting  Sewer  District  for 
the  year  1914,  but  included  the  results  skown  by  the 
records  of  the  sewage  flow  in  two  large  d-rainage  dis- 
tricts. One  of  these  districts  had  at  the  time  the  gag- 
ings  were  taken  an  area  of  approximately  2,000  acres 
above  the  point  where  the  gage  was  installed.  The  time 
of  running  from  the  recording  gage  to  the  farthest- 
removed  storm-water  inlet  on  the  main  sewer  that  did 
not  have  storm-water  overflows  was  calculated  to  be  48 
min.  From  the  recorded  flow  of  seven  storms,  occur- 
ring on  Mar.  22  and  28,  Apr.  2,  4,  14,  26  and  27,  1914, 
the  average  time  interval  from  the  end  of  the  10-min. 
period  having  the  maximum  rate  of  precipitation  to  the 
time  of  maximum  flow  in  the  sewer  at  the  recording 
gage  is  27  min.,  which  is  3  min.  more  than  one-half 
tlie  running  time. 

The  other  drainage  area  from  which  we  have  records 
of  the  sewage  flow  has  a  sewered  area  of  approximately 
7,000  acres  above  where  the  recording  gage  was  installed. 
The  distance  from  the  recording  gage  to  the  farthest- 
removed  storm-water  inlet  is  9.25  mi.  The  calculated 
time  of  running  from  the  recording  gage  to  this  inlet 
is  2  lir.  40  min.  The  records  show  that  in  four  storms, 
occurring  on  Oct.  16,  Oct.  30,  Nov.  12  and  Dec.  30, 
1914,  the  maximum  flow  was  recorded  at  the  average 
time  for  the  four  storms  of  1  hr.  37  min.,  after  the 
hour  having  the  greatest  rate. of  precipitation.  The  rate 
of  precipitation  was  practically  uniform  throughout  the 
hour  for  these  storms,  except  in  the  fourth,  when  72% 
of  the  fall  occurred  in  10  min.  The  maximum  flow 
occurred  1  hr.  43  min.  after  this   10-min.   period. 

These  records  seem  to  me  to  Justify  my  deductions 
regarding  the  time  of  maximum  flow  in  a  sewer  after 
the  period  having  the  greatest  rate  of  precipitation. 

In  the  September,  1913,  Journal  of  the  Western  So- 
ciety of  Engineers  is  a  paper  entitled  "Rainfall  and  Its 
Rimofl  into  Sewers,"  by  Samuel  A.  Greely.  In  the  dis- 
cussion of  this  paper  by  Mr.  Horner  on  page  703,  Fig. 
9 — "Graph  of  a  St.  Louis  Sewer-Flow  Determination" — 
he  gives  the  time  of  concentration  of  the  district  from 
which  he  took  his  record  as   26   min.      The   rainstorm 


begins  at  8  a.m. ;  Iho  maximum  rate  of  precipitation 
occurs  from  8 :  05  a.m.  to  8:10  a.m. ;  the  maximum  flow 
in  the  sewer  occurs  at  8:15  a.m.,  a  time  interval  from 
the  beginning  of  the  storm  which  is  approximately  one- 
half  tiie  time  of  concentration  given. 

Another  point  raised  by  Mr.  Horner  is  clock  trouble. 
The  man  wjio  takes  the  records  from  the  recording  gage 
in  the  First  Avenue  Sewer  has  always  reported  that  there 
was  no  error  in  the  timing  of  the  gage  clockwork.  In 
the  other  recording  gage,  at  the  end  of  one  year  of  serv- 
ice the  clock  was  losing  about  3  min.  in  48  hr.  At  that 
time  it  was  regulated,  and  no  appreciable  error  can  be 
detected  at  the  present  time. 

For  the  record  in  which  Mr.  Horner  insists  damming 
occurred,  the  record  shows  that  within  1  hr.  after  the 
rainfall  stopped,  the  depth  of  flow  in  the  .sewer  was  the 
same  as  that  when  the  storm  began.  What  became  of 
the  dam? 

A  study  of  the  meteorological  conditions  on  the  day  of 
each  storm  and  for  a  period  of  several  days  before  each 
storm  affords  a  rational  explanation  of  the  variations  in 
storm-water  runoff  shown.         Henry  D.  Sillim.vx, 

Assistant  District  Engineer. 

Seattle,  Wash.,  Nov.  18,  1915. 


Sir — In  an  editorial  entitled  "Treated  Ties  Are  Lit- 
tle Used,"  in  your  issue  of  Oct.  14,  it  is  indicated  that 
the  Baltimore  &  Ohio  R.R.  had  treated  ties  in  its  tracks 
to  the  approximate  total  of  about  7%  of  the  whole,  and 
that  probably  few  roads  could  make  so  good  a  showing 
of  treated  ties  compared  to  the  total  number  used  in 
renewals. 

The  Pacific  System  of  the  Southern  Pacific  Co.,  con- 
taining about  7,000  mi.  of  road,  has  for  approximately 
18  yr.  made  an  extensive  use  of  treated  ties  in  renewals. 
During  the  fiscal  year  ended  June  30,  1915,  tie  renewals 
were  divided  as  follows:  Treated  ties,  1,730,259  =  75%  ; 
untreated  ties,  575,658  =  25% ;  total  ties  renewed, 
2,305,917. 

The  percentage  of  all  kinds  of  ties  in  all  tracks  at 
the  close  of  the  fiscal  j'ear  was  as  follows:  Treated  fir, 
61.80%;  untreated  fir,  16.76%;  untreated  redwood, 
20.88%  ;  untreated  cedar,  0.56%.  The  untreated  fir  ties 
are  largely  accounted  for  by  reason  of  their  application 
to  heavy  curvature  or  for  heavy  yard  and  switching  serv- 
ice, where  mechanical  wear  determines  the  life  before  the 
untreated  tie  decays.  Redwood  ties,  on  account  of  their 
decay-resisting  qualities,  do  not  require  treatment. 

It  will  be  seen  therefore  that  this  company  has  long 
maintained  a  policy  of  treating  practically  all  ties  used 
in  renewals  that  required  it,  or  where  any  advantage 
would  accrue  to  the  company  by  so  doing. 

J.  Q.  Baelow, 
Assistant  Chief  Engineer,  Southern  Pacific  Co. 

San  Francisco,  Calif.,  Nov.  8,  1915. 

[The  figures  of  the  untreated  ties  used  in  renewals  on 
the  Baltimore  &  Ohio  R.R.  in  the  year  ended  June  30, 
1915,  are  not  at  hand,  but  the  number  of  treated  ties 
used  was  about  50%  of  the  total  estimated  as  desirable 
for  treatment.  On  the  Southern  Pacific  Ry.  they  were 
75%  of  the  total  renewals. — Editor.] 
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Tlie  Lutcn  suit  against  Weld  County,  Colorado,  for  in- 
I'riugenient  of  concrete  bridge  patents  was  decided  against 
the  patents  by  District  Judge  Robert  E.  Lewis  of  the 
Colorado  Federal  district  court,  at  Denver,  Nov.  13,  1915, 
in  a  decision  remarkable  for  its  scope.  If  upheld,  it 
is  likely  to  alfect  most  reinforced-concrete  patents.  It 
declares  the  alleged  inventions  nonpatentable  at  the  time 
of  application.  The  earliest  patents  on  reinforced  con- 
crete cover  a  combination  of  concrete  and  a  metal  skele- 
ton so  placed  as  to  strengthen  it;  and  by  mechanics  the 
points  of  greatest  stress  in  a  structure  can  be  determined. 

Besides  giving  this  broad  ground  for  declaring  the 
patents  invalid,  Judge  Lewis  says  that  several  of  the  pat- 
ents represent  mere  exercise  of  mechanical  .skill  and  others 
are  completely  anticipated  by  prior  patents. 

The  complete  text  of  the  opinion  which  follows  is 
accompanied  by  sketches,  copied  by  Enyineering  News 
from  the  patent  drawings,  showing  the  particular  point 
involved  in  each  patent  under  litigation. 

It  is  of  interest  to  note  that  the  particular  claims  under 
litigation  are  only  a  small  part  of  the  total  claims  under 
each  patent.  Indeed,  in  the  six  patents  which  finally  were 
considered  the  total  claims  in  each  were  51,  35,  23,  22,  3 
and  4  respectively. 

Daniel  B.  Luten.  Complainant,  vs.  George  Washburn  et  al., 
Defendants. 
Weld  County  through  its  codetendant,  Washburn,  con- 
structed a  reinforced-concrete  bridge  having  one  span  of 
about  30  ft.  across  what  is  known  as  Sheep  Draw  on  one  of 
the  public  highways  within  that  county;  and  thereafter  the 
complainant  brought  his  bill,  in  which  he  alleges  that  the 
defendants  in  so  doing  had  been  guilty  of  infringement  of 
each  of  seven  patents  theretofore  issued  to  him.  The  patents 
on  which  the  suit  is  based  are  set  up  in  the  bill  by  the  com- 
plainant thus,  viz.: 

1.  Letters  Patent  No.  852,970,  issued  on  May  7,  1907,  for 
certain  new  and  useful  improvements  in  bridges  or  arches  of 
concrete  or  other  analogous  material,  application  for  which 
was  filed  by  complainant,  as  he  alleges,   on  Feb.   13,   1905. 

2.  Letters  Patent  No.  853,183,  issued  May  7,  1907,  for  new 
and  useful  improvements  in  concrete  or  similar  arches,  appli- 
cation for  which  was  filed  by  complainant,  as  he  alleges,  on 
June  24,   1905. 

3.  Letters  Patent  No.  853,202,  issued  May  7,  1907,  for  cer- 
tain new  and  useful  improvements  in  arch  structures,  appli- 
cation for  which  was  filed  by  complainant,  as  he  alleges,  on 
July   25.   1904. 

4.  Letters  Patent  No.  853.203.  issued  May  7,  1907,  for 
certain  new  and  useful  improvements  in  arches,  application 
for  which  was  filed  by  complainant,  as  he  alleges,  on  July  25. 
1904. 

5.  Letters  Patent  No.  933,771,  issued  Sept.  14.  1909,  for 
certain  new  and  useful  improvements  in  concrete  brTdges, 
application  for  which  was  filed  by  complainant,  as  he  alleges, 
on  Mar.   29,   1909. 

6.  Letters  Patent  No.  979,776,  issued  Dec.  27,  1910,  for 
certain  new  and  useful  improvements  in  reinforced  structures, 
application  tor  which  was  filed  by  complainant,  as  he  alleges, 
on  July  23,  1904. 

7.  Letters  Patent  No.  989,272,  issued  Apr.  11,  1911,  for  cer- 
tain new  and  useful  improvements  in  reinforced  structures, 
application  for  which  was  filed  by  complainant,  as  he  alleges, 
on   Dec.    9,   1908. 

The  answer  pleads  the  general  issue  as  to  each  patent;  it 
also  denies  invention  as  to  each  patent:  denies  that  com- 
plainant was  the  original  and  first  inventor  as  to  each;  and 
sets  up  anticipation  in  other  named  patents  and  also  descrip- 
tion in  named  printed  publications  more  than  two  years  prior 
to  complainant's  several  applications,  and  that  each  includes 
and  covers  matters  of  public  and  common  knowledge  and  in 
public  use  tor  more  than  two  years  prior  to  the  applications 
and  more  than  two  years  prior  to  the  supposed  discovery  by 
complainant.  The  answer  also  specifically  denies  infringe- 
ment. 

The  relief  sought  is  injunction  against  further  alleged 
threatened  infringement  and  for  profits  and  damages. 


The  bill  also  sets  up  adjudications  in  favor  of  complainant 
in  fouiteen  separate  suits  or  actions  which  he  brought  in 
other  jurisdictions,  in  which  the  validity  of  one  or  more  of 
these  patents  was  involved  in  each  of  said  suits  or  actions. 
But  in  all  of  those  cases  the  decrees  and  judgments  offered 
in  evidence  show  that  they  were  had  either  pro  confesso  or  by 
agreement,  and  if  not  by  agreement,  it  is  admitted  that  no 
defense  was  in  fact  made.  Experience  has  caused  me  to  feel 
that  such  proceedings  ought  to  be  given  but  scarce,  if  any, 
weight.  I  will  go  so  far  as  to  say  that  experience  has  given 
me  the  impression  that  it  has  become  a  favored  method  to 
follow  that  practice  for  the  principal  purpose  of  thus  build- 
ing a  basis  on  which  to  attempt  to  sustain  a  patent  when 
it   is  later  seriously   contested,  and   I   have  of  late   declined    to 


FIG.  1.    ILLUSTRATING  CLAIM  FROM  PATENT  852,970 

enter  such  decrees  if,  after  inquiry  as  to  the  true  facts,  I 
could  appropriately  avoid   doing  so. 

At  the  trial  the  complainant  did  not  introduce  patent 
No.  933,771,  but  relied  on  the  other  six. 

A.  The  claims  under  patent  No.  852.970,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment, relate  only  to  the  wings  and  abutments  of  the  bridge, 
and  consist  in  the  binding  together  of  each  wing  to  each 
abutment,    and    the    abutments   and   the    two   wings    at    either 


FIG.   2.     ILLUSTRATING  CLAIM  FROM  PATENT  853,183 

end    of    the    bridge    by    reinforcing    rods    extending    into    and 
through  them. 

B.  The  claims  under  patent  No.  853.183.  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment, relate  to  the  formation  at  the  juncture  of  the  outer  rib 
or  girder  of  the  bridge  at  each  of  its  ends  with  the  abut- 
ments— i.e.,  an  arched  kneebrace  set  in  the  under  angle  formed 
by  the  girder  and  abutment  as  distinguished  from  the  trian- 
gular kneebraces  under  the  inner  girders;  and  also  in  the 
structure    having    two    outer    ribs    or    girders    projecting    both 

r 


FIG.  3.     ILLUSTRATING  CLAIM  FROM  PATENT  853,202 

above  and  below  and  with  a  roadway  between   the  upper  ribs 
or  girders,  with  reinforcing  members  in  the  lower  ribs. 

C.  The  claims  under  patent  No.  853,202,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment, relate  to  a  bridge  spandrel  or  retaining  wall  of  con- 
crete with  reinforcing  members  near  the  stream  and  roadway 
surfaces,  to  the  extension  of  such  spandrel  or  girder  across 
the  abutment  and  cantilevered  on  the  abutment  with  tension 
members  extending  across  the  abutment  near  the  upper  sur- 
faces of  the  spandrel  or  girder,  to  longitudinal  reinforcing 
tension  members  near  the  lower  surface  of  said  spandrel  or 
girder,  said  tension  members  having  upward  extensions 
toward  the  ends  of  the  girders,  and  to  reinforcing  tension 
members  embedded  near  the  lower  surfaces  of  said  spandrels 
or  girders  and  having  a  plurality  of  shear  members  extending 
upwardly  and  inclined  toward  the  ends  of  the  girders,  and 
tension  members  embedded  near  the  upper  surfaces  of  the 
girders  and  over  the  abutment. 

D.  The  claims  under  patent  No.  853.203,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment, relate  to  the  reinforcing  members  in  said  bridge  trans- 
verse to  the  roadway  and  extending  upward  into  the  wall  or 
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spandrel  near  its  back  face,  reinforcing  members  emlicfliicil 
tr.unsverse  to  the  roadway  and  extending  upward  Into  tlu; 
wall  or  spandrel  and  having  such  transverse  members  over- 
lapping other  reinforcing  members  embedded  into  wall  or 
railing. 

E.  The  claims  under  patent  No.  970,776,  on  which  reliance 
Is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment,   relate    to    reinforcing    members    in    the    girders    in   said 
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FIG.  4.    ILLUSTRATING  CLAIM  FROM  PATENT  853,203 

■  cmcrete  bridge  comprising  a  lower  horizontal  tension  rod  and 
upper  and  lower  shearing  rods,  each  having  a  central  hori- 
zontal part,  inclined  parts  extending  outwardly  from  opposite 
fnds  of  the  central  parts,  and  the  horizontal  parts  extending 
iiutwardly  from  the  ends  of  said  inclined  parts,  the  central 
horizontal  part  of  the  lower  shearing  rod  being  longer  than 
that  of  the  upper  shearing  rod,  and  the  horizontal  ends  of  the 
upper  shearing  rod  being  longer  than  those  of  the  lower 
.shearing  rod. 

F.   The   claims  under  patent   No.    989,272,   on   which   reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  Infringe- 


FIG.  5.     ILLUSTRATING  CLAIM  FROM  PATENT  979.776 

nient.  relate  to  the  use  of  embedded  tension  members  rein- 
forcing the  concrete  abutment  and  the  outer  concrete  rib  or 
girder  continuously  adjacent  the  surfaces  opposite  the  knee- 
brace,  and  extending  away  from  said  opposite  surface  of  the 
transverse  member  intermediate  its  middle  and  the  knee- 
brace  and  other  tension  members  embedded  longitudinally 
through  the  kneebrace. 

On  consideration  of  prior  patents  and  publications  intro- 
duced by  the  defendants  to  meet  the  separate  and  several 
claims.  I  am  unable  to  rid  myself  of  the  firm  belief  and 
conclusion  that  each  and  all  of  complainant's  claims  were 
nonpatentable  at  the  time  he  made  his  several  applications, 
and  also  at  the  two  times  prior  to  applications  when  he  claims 
he  first,  within  two  years  prior  to  such  applications,  made 
practical  use  of  the  claimed  inventions  in  those  two  instances. 
The  prior  patents  as  anticipations  and  the  prior  patents  and 
publications  as  showing  the  then  state  of  the  art  lead  to  the 
clear  conviction  that  complainant  in  each  instance  only  then 
made  application  of  mere  mechanical  knowledge  and  skill, 
and  that  what  he  did  is  in  no  sense  a  demonstration  of  inven- 
tive genius.  This  is  also  the  opinion  of  the  defendants'  expert 
witness. 

The  complainant  as  a  witness  disclaimed  that  his  patents, 
or  any  of  them,  embodied  anything  beyond  or  more  than 
placing  "the  steel  in  a  new  way  that  produces  better  results 
in  a  more  efficient  form.  Now,  in  a  concrete  bridge  the  great- 
est efficiency  is  always  secured  by  resisting  tension  or  pull 
%vith  steel  rods.  That  has  been  established  for  half  a  century: 
not  perhaps  with  curved  tension  members,  but  the  basic  idea 
is  very  old.  There  is  no  question  about  that."  But  none  of 
complainant's  patents  in  its  specification,  including  drawings 
and  in  the  claims,  gives  any  specific  direction  as  to  just  where 
any  of  the  reinforcing  members  should  be  placed.  This  I 
suppose  would  in  each  instance  depend  upon  the  maximum 
load  to  be  carried,  the  length  of  the  spans  and  other  elements 
which  involve  mechanics  only,  and  would  necessarily,  I 
assume,    be    worked    out    in    determining    the    amount    of    com- 


pression and  tension  under  the  established  formulas  in 
statics.  In  a  general  way  the  points  of  greatest  stress  can 
be  roughly  approximated  without  the  use  of  mathematical 
tables,  but  this  is  centuries  old — that  is,  it  is  open  to  common 
observation,  and  the  fundamental  purpose  of  reinforcing  con- 
crete was  to  strengthen  the  structure  at  these  points;  such 
a  discovery  In  Luten's  day  is  no  evidence  of  Inventive  genius. 

A  bridge  girder,  for  Instance,  is  commonly  known  to  be  in 
compression  on  Its  upper  side  and  in  tension  on  Its  lower  side: 
hence  the  greatest  necessity  for  them  through  the  latter 
region,  and  if  carried  continuously  through  and  anchored  in 
the  outer  face  or  foot  of  the  abutment,  it  is  but  adding  the 
element  of  suspension  in  bridge  construction,  which  is  old. 
This  but  illustrates.  The  same  applies  to  the  other  points 
relied   upon   In   Luten's   patents. 

The  earliest  patent  relied  upon  In  anticipation  against 
all  of  the  claims  is  that  issued  to  Francois  Colgnet  In  1869 
(No.  SS,547),  described  in  the  specification  as  being  improve- 
ments in  artificial  stone,  monolithic  structures  and  artificial 
stone  articles.  In  which  the  second  claim  reads:  "The  fntro- 
duction,  in  the  body  of  artificial  stones,  or  in  the  body  of 
artificial  stone  monolithic  structures,  made  of  agglomerated 
artificial  stone  paste,  of  skeletons,  or  metallic  framework, 
linked  or  arranged  so  as  to  strengthen  the  same."  That 
issued  to  Hinckley  (No.  623,904),  Apr.  25,  1899,  expressly 
shows  the  application  of  tensile  strength  by  carrying  the  rod 
continuously  well  into  the  abutments,  and  also  the  reinforce- 
ment of  the  spandrel  or  upper  girder  against  outward  thrust 
from  the  roadway  by  rods  carried  upward  into  it. 

The  publications  cited  against  each  of  the  patents  are 
voluminous,  and  both  foreign  and  domestic,  and  include  draw- 
ings and  plans  with  description  of  the  same,  in  which  the 
reinforcing  members  have  been  pl.aced  both  in  bridge  and 
other  structures  so  as  to  meet  the  strain  where  it  falls  in 
each  instance.  These  publications  so  cited  are  too  extensive 
for  review  and  discussion  here. 

Two  patents  to  Colgnet.  both  issued  in  1869.  and  the  one 
issued  to  Hinckley.  Issued  in  1S99.  are  cited  against  all  of 
complainant's  patents.  A  number  of  other  patents  are  cited  by 
the  defendant,  some  against  one  of  the  complainant's  patents 
and  some  against  another.  They  will  not  be  applied  in  detail. 
They  consist  of  one  to  Cunningham.  1907.  four  to  Parmley. 
three  in  1902  and  one  in  1904;  two  to  .Hennebique  issued  in 
1898.  in  which  the  reinforcing  bars  in  beams  or  girders  are 
shown  continuous  as  one  rod  in  their  lower  longitudinal  part, 
upwardly  deflected  part  and  longitudinal  part  in  the  upper 
surface,  and  in  the  specification  he  says:  "It  is  possible  to 
construct  girders  resistant  in  all  their  parts  in  a  perfect 
manner  to  the  effects  of  tension,  the  effects  of  compression, 
the  breaking  effects  and  the  bending  effects,  while  reducing 
to  a  minimum  the  quantity  of  iron  employed  and  suppressing 
or  dispensing  with  iron  in  the  part  under  compression." 
There  as  here,  the  tension  rod  in  all  of  its  parts  rests  in  the 
one  perpendicular  plane.  And  also  patent  issued  to  Slssion 
and  T^'etmore  (No.  124,453)  in  March,  1872.  Hennebique 
appears  to  have  completely  covered  all  that  was  inventive 
in  Luten's  so-called  truss  or  shearing  rod  patent.  No.    979,776. 

I  see  nothing  more  than  mechanical  skill  in  tying  the 
wings  and  abutments  together,  the  circular  kneebrace  in  the 
outer  girder  with  a  reinforcing  member,  binding  it  to  the 
adjacent  abutment  and  girder  and  in  carrying  the  transverse 
member  in  the  roadway  into  the  outer  side  of  the  upper  span- 
drel or  girder  and  upward  and  over  the  longitudinal  rein- 
forcing member  in  that  girder.  In  view  of  the  Coignet  letters 
and  of  the  prior  state  of  the  art  as  evidenced  by  his  patent 
and  the  publications  introduced  as  above  noted,  he  made 
specific  claim  to  a  "metallic  framework  linked  or  arranged 
so  as  to  strengthen   the  same." 

The  views  above  expressed  make  it  unnecessary  to  con- 
sider  the    defense   of   noninfringement    of   some   of   the    claims. 

The  authorities  relied  upon  will  not  be  cited,  but  briefs 
in   which   they   have   been    noted   will   be   placed   with   the    files. 

It  is  ordered  that  the  bill  be  dismissed  at  complainant's 
costs. 

ROBERT    E.    LEWIS. 

District   Judge. 

(Endorsed)  6,129.  United  States  District  Court,  District  of 
Colorado.  Daniel  B.  Luten  vs.  Geor.ge  Washburn  et  al.  Opin- 
ion, Lewis,   District  Judge;   Filed   Nov.   13,   1915. 

A  Civic  Center  in  Honolnlu  is  being  agitated  by  many 
citizens.  At  present  Capitol  Square  has  in  its  center  the 
executive  building,  and  contains  also  the  archives  building 
and  a  wooden  structure  known  as  the  Bungalow.  It  is  pro- 
posed to  raze  the  latter  and  to  erect  in  its  place  a  three-story 
building  for  the  use  of  the  various  land  departments.  In  the 
same  squai-e  a  commission  building  will  be  erected  to  house 
the  many  commissions  that  are  a  part -of  the  government  of 
the  territory.  With  the  executive  building  as  a  nucleus,  the 
civic  center  as  proposed  would  cover  several  city  blocks. 
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One  of  the  most  complete  of  the  many  experimental 
activated-sludge  plants  for  the  treatment  of  sewage  in 
the  United  States,  Canada  and  England  is  at  Urbana,  111., 
where  it  is  being  ojierated  by  Edward  Bartow  and  F.  W. 
Mohlman,  of  the  State  AVater  Survey,  University  of 
Illinois.  The  plant  consists  of  four  reinforced-concrete 
tanks,  with  the  necessary  pump  and  compressed-air  sup- 
ply. Two  papers  on  the  design  and  operation  of  these 
tanks  were  presented  before  the  American  Chemical  So- 
ciety, at  Seattle,  Wash.,  in  September,  1915,  by  Messrs. 
Bartow  and  Jlohlman,  but  were  not  made  available  to 
the  technical  press  until  Dec.  1.  They  extend  the  infor- 
mation on  the  Urbana  experiments  published  in  Engi- 
neering News  of  Apr.  1  and  July  23,  1915.  Liberal 
extracts  from  the  two  papers  follow : 

DEScrapTioN   of   the   Four   Tanks 

Each  tank  is  3  ft.  2  in.  square,  giving  an  area  of  10 
sq.ft.,  and  is  8  ft.  5  in.  in  depth  above  1%-in.  Filtros 
plates,  which  are  used  for  diffusing  the  air.  In  two 
tanks  there  are  9  plates,  each  12  in.  square,  covering  the 
entire  floor.  In  the  third  tank  there  are  3  plates,  cover- 
ing one-third  the  area  of  the  floor,  forming  the  bottom 
of  a  central  trough.  The  remainder  of  the  bottom  slopes 
to  the  plates  at  an  angle  of  45°.  In  the  fourth  tank  is  a 
single  plate  in  the  center  covering  one-ninth  the  area, 
with  the  bottom  sloping  to  it  at  an  angle  of  45°  from  all 
sides.  Below  the  plates  is  an  air  space  4  in.  deep.  A  pet- 
cock  is  provided  to  relieve  the  air  pressure  when  drain- 
ing the  tank  and  to  prevent  air  bubbles  from  rising  and 
stirring  up  the  sludge.  The  air  obtained  from  the  uni- 
versity compressed-air  plant  at  a  j^ressure  of  80  lb.  is  re- 
duced by  a  pressure-reducing  valve  to  8  lb.  and  is  further 
regulated  by  a  hand-operated  valve  before  passing  through 
meters  on  each  tank.  The  pressure  under  which  it  en- 
ters the  tank  is  sufficient  only  to  overcome  the  pressure 
of  the  sewage,  equivalent  to  about  8  in.  of  mercury  or  a 
little  less  than  4  lb.  per  sq.in. 

Two  outlets  for  the  effluent  are  respectively  2  ft.  6  in. 
and  5  ft.  7  in.  above  the  porous  plates.  A  tank  can  be 
filled  in  6  min.  and  drained  to  the  lower  outlet  in  8 
min. 

Review  of  the  Operating  Results 

Experience  has  shown  that  a  lower  floating  outlet  would 
be  preferable.  A  fixed  outlet  is  objectionable  because 
sludge  is  at  times  drawn  out  with  the  effluent.  In  fact, 
no  accurate  data  have  been  obtained  concerning  the  quan- 
tity of  sludge  formed,  because  we  have  been  unable  to  de- 
termine how  much  has  been  lost  with  the  effluent.  In  or- 
der to  prevent  this  loss,  a  floating  outlet  made  of  2-in. 
pipe  connected  together  with  loose  joints,  has  been  placed 
in  tank  C.  The  effluent  flows  to  the  outlet  through  a 
screen  of  copper  wire  of  about  16  mesh,  which  is  fastened 
on  both  sides  of  an  iron  frame  1  ft.  square.  With  this  ar- 
rangement no  sludge  has  been  lost,  and  we  expect  to  ob- 
tain accurate  data  concerning  the  amount  of  sludge 
formed  from  the  sewage. 

The  amount  of  sludge  must  be  determined  by  weight 
on  tlie  dry  basis,  for  it  has  been  noted  that  its  volume  and 
rate  of  settling  vary  with  the  amount  of  air  applied.  If 
an  unusually  large  amount  of  air  has  been  applied,  the 
sludge  will  settle  more  slowly  and  will  occupy  a  much 


greater  volume,  even  after  prolonged  settlement,  than  it 
does  when  less  air  has  been  applied. 

Tanks  A  and  B  were  filled  with  the  same  kind  of  sew- 
age on  Jlay  5,  1915.  The  sewage  in  tank  A  was  aerated 
continuously.  The  sewage  in  tank  B  was  aerated 
23  hr.,  allowed  to  settle,  the  supernatant  liquid  withdrawn 
and  tank  refilled  with  fresh  sewage  in  1  hr.  This  cycle 
was  repeated  daily.  Determinations  of  the  amount  of 
sludge  and  of  the  degree  of  purification  were  made  daily. 

At  the  end  of  10  days,  after  1  hr.  settling  in  ImhofE 
cones,  1%  of  the  volume  in  tank  A  consisted  of  sludge, 
while  about  10%  of  the  volume  in  tank  B  was  sludge.  The 
effluents  from  tank  A,  which  had  been  aerated  10  days, 
and  from  tank  B,  which  had  been  aerated  one  day,  were 
equally  stable,  while  that  from  tank  B  was  clearer. 

Tank  B  was  continued  in  operation,  changing  the  sew- 
age every  24  hr. ;  after  15  days  nitrification  was  com- 
plete. Then  the  sewage  was  changed  every  12  hr.  Nitri- 
fication was  again  complete  after  8  days.  Then  the  sew- 
age was  changed  every  6  hr.  Many  of  the  effluents  with 
the  6-hr.  cycle  were  putrescible,  and  it  is  necessary  at 
intervals  to  aerate  for  longer  periods.  This  compari- 
son indicates,  however,  that  sludge  may  be  satisfactorily 
activated  by  changing  the  sewage  before  nitrification  is 
completed  and  that  the  sewage  may  be  changed  at  fre- 
quent intervals. 

Tank  A  was  therefore  cleaned  and  fresh  sewage  added 
every  12  hr.  Stable  effluents  were  obtained  in  7  days. 
Complete  nitrification  occurred  in  18  days,  after  which 
fhe  sewage  was  changed  every  6  hr.  The  effluents  ob- 
tained from  the  tanks  during  this  6-hr.  cycle  were  not  all 
stable,  yet  the  average  improvement  was  so  great  that  the 
conclusion  is  reached  that  activated  sludge  may  be  built 
up  by  changing  sewage  at  frequent  intervals  without 
complete  nitrification  of  each  dose  of  fresh  sewage.  A 
considerable  degree  of  purification  is  also  obtained  from 
the  beginning  of  the  operation,  and  the  time  for  building 
up  adequate  sludge  for  the  process  is  cut  down  very  ma- 
terially. A  later  experiment  with  tank  C  showed  that 
satisfactory  activated  sludge  could  be  built  upon  a  6-hr. 
cycle. 

Diffusion  Area  That  Is  Required 

Tank  C,  with  3  sq.ft.  of  Filtros  blocks,  gave  some  stable 
effluents  after  5  days.  Tank  D,  with  only  1  sq.ft.  of  diffu- 
sion area,  did  not  give  stable  effluents  in  18  days.  The 
sludge  from  C  was  of  good  appearance,  while  that  from  D 
was  not  as  flocculent  and  at  times  had  a  septic  odor.  Dur- 
ing the  comparative  experiment  an  average  of  450  eu.ft. 
of  air  per  400  gal.  of  sewage  was  used  with  tank  C  and 
of  360  cu.ft.  of  air  per  400  gal.  of  sewage  with  tank  D. 
The  amount  of  air  given  tank  D  was  always  sufficient  to 
keep  the  sludge  mixed  with  the  sewage.  In  fact,  the  sew- 
age in  tank  D  was  agitated  much  more  violently  than  that 
in  tank  C.  We  have  concluded  that  1  sq.ft.  of  Filtros 
plate  per  10  sq.ft.  of  floor  area  is  hardly  sufficient. 

We  have  noted  that  it  is  quite  essential  that  the  plates 
be  as  nearly  as  possible  at  the  same  level.  A  variation  of 
y_i  in.  in  level  will  cause  uneven  air  distribution.  The 
distribution  seems  to  become  more  uniform  the  longer 
the  plates  are  used. 

The  quality  of  the  effluents  has  usually  depended  more 
on  the  strength  of  the  raw  sewage  than  upon  any  other 
variable.  The  tanks,  when  operating  on  a  6-hr.  cycle,  were 
filled  at  9  a.m.,  3  p.m.,  9  p.m.  and  3  a.m.    The  strength 
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of  the  raw  sewage,  estimated  by  the  free  ammonia  values, 
averages  for  the  9-a.m.  sewage  between  20  aiirl  35  parts 
per  million ;  for  the  3-a.m.  sewage,  between  3  and  12  parts. 
Nearly  all  of  the  3-a.ni.  sewages  have  given  stable  elHu- 
onts,  but  the  strong  morning  sewages  have  quite  frequent- 
ly given  putresoible  effluents.  Unless  the  sludge  is  in 
good  condition  and  well  nitrified,  a  strong  sewage  cannot 
always  be  purified  in  414  br.  even  by  increasing  the  air 
to  800  cu.ft.  per  100  gal.  In  the  normal  working  of  the 
plant  the  sludge  will  usually  regain  its  "activity"  if  800 
cu.ft.  of  air  is  applied  for  several  periods  after  the  strong 
sewage  has  been  added. 

At  times,  however,  with  a  succession  of  strong  sewages, 
it  is  necessary  to  increase  the  time  of  aeration  in  order  to 
obtain  good  effluents.  When  strong  sewages  are  to  be 
treated,  a  definite  cycle  of  operation  cannot  be  established 
without  provision  for  longer  atiratiou  of  the  sewage  or 
separate  aeration  of  the  sludge.  In  order  to  keep  the 
sludge  in  its  most  active  state,  complete  nitrification  of 
such  sewage  is  necessary.  Effluents  are  usually  stable  if 
50%  of  the  free  ammonia  is  removed  and  2  to  3  parts 
])er  million  of  nitrogen  as  nitrates  are  present.  A  com- 
pletely nitrified  effluent  is  neither  necessary  nor  eco- 
nomical. 

The  greatest  efficiency  in  air  consumption  will  be  ob- 
tained when  enough  air  is  used  to  make  the  sewage  non- 
putrescible  and  to  keep  the  sludge  activated. 

Fertilizer  Value  of  Activated  Sludge 

The  sludge  obtained  in  the  process  is  tlocculent,  resem- 
bling a  freshly  formed  precipitate  of  ferrous-ferric  hy- 
droxide. It  separates  easily  from  the  clarified  water  and, 
after  1  hr.  settling,  contains  from  9G  to  98%  of  moisture. 
On  further  standing,  about  one-half  of  this  water  can  be 
removed.  The  remaining  material  can  be  dried  by  filter 
pressing  or  dried  on  beds  of  sand  and  evaporated  over 
steam  baths. 

The  disposal  of  the  sludge  can  be  most  easily  accom- 
plished if  it  has  manurial  value.  That  activated  sludge 
has  manurial  value  is  shown  by  its  chemical  composition, 
by  its  reaction  with  various  soils  and  by  its  effect  on  the 
growth  of  plants.  Specimens  of  sludge  obtained  at  the 
experimental  plant  have  varied  in  nitrogen  content  from 
3.5  to  6.4%.  The  lower  values  were  obtained  during  pe- 
riods of  high  water.  Street  wash  was  getting  into  the 
sanitary  sewers,  and  since  no  grit  chamber  was  pTOvided 
to  remove  the  grit,  the  nitrogen  value  of  the  sludge  was 
greatly  lowered.  The  tests  of  the  fertilizer  value  have 
been  made  on  the  richer  specimens  which  were  first  ob- 
tained. 

Through  the  courtesy  of  Paul  Eudiiick,  chief  chemist, 
Armour  &  Co.,  Chicago,  the  availablity,  according  to  the 
alkaline-permanganate  method  as  used  by  the  New 
England  States,  was  shown  to  be  below  44.7%.  The 
sludge  would  be  classed  as  an  inferior  ammoniate,  but 
the  availability  according  to  the  neutral-permanganate 
method,  which  has  been  adopted  by  the  Southeastern 
States,  was  shown  to  be  89.0%  and  would  therefore  be 
classed  as  satisfactory. 

Tests  have  been  made  by  Prof.  C.  B.  Lipman  (Univer- 
sity of  California  Bulletin  251,  1915)  in  which  a  fertilizer 
and  a  soil  are  incubated  for  a  month.  The  results  ob- 
tained were  reported  by  him   (in  part)   as  follows: 

The  activated  sludge  used  contained  6.2%  total  nitrogen 
and  no  nitrate.     Tlie  liundred  grams  of  soil  in  every  case  con- 


tained nitrate  in  milligrams  of  nitrogen  as  follows:  Anaheim 
soil.   1.0;  Davis  soil,  0.3;  Oakley  soil,   0.1. 

The  amounts  of  nitrate  produced  in  one  month's  Incubation 
from  the  soil's  own  nltroBen  and  from  the  nitrogen  of  the 
sludge  mi.\ed  with  the  soil  In  the  ratio  of  one  part  of  sludge 
per  hundred  of  soli  is,  in  milligrams  of  nitrate,  as  follows: 
Anaheim  without  sludge.  6;  Anaheim  with  sludge.  10;  Davis 
soil  without  sludge,  4.2;  Davis  soil  with  sludge,  14;  Oakley  soil 
without  sludge,  2.2;  Oakley  soil  with  sludge,  4. 

These  figures  indicate  that  the  general  tendency  is  to  make 
available  the  nitrogen  of  sludge  in  type  soils  at  about  the 
same  rate  that  nitrogen  is  transformed  into  nitrate  In  such 
organic  nitrogenous  fertilizers  as  fish  guano.  While  It  seems 
to  hold  a  medium  position,  it  nevertheless  resembles  much 
more  closely  In  its  general  characteristics,  so  far  as  available 
nitrogen  Is  concerned,  the  so-called  high-grade  organic  nitro- 
genous fertilizers,  dried  blood  and  high-grade  tankage,  etc., 
rather  than  the  low-grade  nitrogenous  fertilizers,  steamed 
bone  meal,  cottonseed  meal,   garbage  tankage,  etc. 

Although  the  chemical  tests  and  the  nitrification  tests 
with  soils  indicate  that  the  activated  sludge  has  a  high  fer- 
tilizer value,  the  final  test  must  be  its  effect  on  plant 
growth.  Pot  cultures,  using  wheat,  were  started  in  March, 
1915,  under  the  general  direction  of  Prof.  C.  G.  Hopkins 
and  with  the  assistance  of  J.  C.  Anderson. 

[There  follows  a  detailed  account  of  the  results  of  cul- 
ture experiments  with  wheat,  lettuce  and  radishes,  as 
summarized  in  the  concluding  sentence  of  the  paper,  given 
just  below.] 

These  pot  cultures  [wlieat]  and  gardening  experiments 
[lettuce  and  radishes]  show  that  the  nitrogen  in  acti- 
vated sludge  is  in  a  very  available  form  and  that  activated 
sludge  is  valuable  as  a  fertilizer. 


The  formation  of  a  sandbar  covering  ai^pniximately  40 
acres  in  front  of  the  levee  at  Jlemphis,  Tenn.,  has  inter- 
fered seriously  with  river  traffic  at  that  point  and  has  led 
to  a  study  of  plans  for  relief.  A  channel  with  a  maxi- 
mum depth  of  6  ft.  and  wide  enough  for  the  passage  of  a 
steamboat  is  being  kept  open  by  the  continuous  operations 
of  two  Government  dredges.  In  the  present  condition  of 
the  river  it  is  not  considered  feasible  to  attempt  its  com- 
plete removal  by  ordinary  means. 

The  city  is  now  considering  cutting  a  50-ft.  channel 
from  Wolf  River,  which  empties  into  the  Mississippi  on 
the  Tennessee  side  at  a  considerable  distance  below  the 
bar,  so  that  it  will  provide  a  current  directly  against  the 
bar  and  scour  it  away.  The  land  through  which  the  cut 
would  be  made  is  owned  by  the  city  and  the  cost  of  exca- 
vation is  estimated  at  $150,000.  This  plan  was  first  sug- 
gested by  MaJ.  E.  il.  Markham  a  year  ago,  when  the 
formation  of  the  bar  was  first  noticed.  Telegrams  were 
recently  sent  to  the  War  Department  asking  for  immediate 
relief,  but  there  is  little  that  can  be  done  by  the  Govern- 
ment at  the  present  time. 

The  citj-  sewers  discharge  opposite  the  bar  and  the  low 
stage  prevents  the  .sewage  from  being  carried  off.  To 
eliminate  this  evil,  the  city  engineering  staff  is  preparing 
plans  for  the  construction  of  a  new  sewer  along  the  wharf 
to  carry  the  sewage  to  a  less  dangerous  point. 

Col.  C.  McD.  Townsend,  Corps  of  Engineers,  U.  S.  A., 
President  of  the  Mississippi  River  Commission,  recently 
announced  that  the  Commission  had  authorized  the  im- 
mediate appropriation  of  $75,000  to  begin  removal  of 
"Mud  Island,"  a  40-acre  bar  in  the  Mississippi,  directly 
in  front  of  the  Memphis  wharf,  and  which  threatens  to 
close  the  local  harbor.  It  was  said  that  Congress  will  be 
asked  for  $75,000  to  complete  the  work. 
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SYNOPSIS — Brief  descriplion  af  llic  plu/siral 
characteristics  of  the  newest  (third)  Canadian 
transcontinental  railivay.  Also  gives  for  compari- 
son the  profiles  of  the  Canadian  Pacific  and  Grand 
Trim  I:  Pacific  railirays. 

The  third  Canadian  transcontinental  railway  was  put 
in  operation  on  Nov.  23,  when  the  Canadian  Northern 
Ry.  ran  the  first  train  on  its  Pacific  line  from  Edmonton 
to  Vancouver,  B.  C.  The  second  transcontinental  line 
was  the  Grand  Trunk  Pacific  Ry.,  opened  Sept.  1,  1914, 
and  described  in  Engineering  Neivs  of  Aug.  5,  1915. 
The  first  of  the  transcontinental  lines  was  the  Canadian 
Pacific  Ry.,  oj^ened  June,  1886. 

The  western  ends  of  the  three  lines  are  shown  in  Fig.  1 
The  Canadian  Pacific  Ry.  runs  practically  west  from 
Winnipeg,  but  both  of  the  other  and  newer  lines  run 
northwest  from  that  point  in  order  to  develop  new  terri- 
tory which  had  been  considered  far  beyond  the  probability 
of  settlement  when  the  first  line  was  built.  By  doing 
this  they  were  able  to  get  through  the  barrier  of  the 
Rocicy  Mountains  by  a  pass  at  a  much  lower  elevation 
tlian  that  adopted  by  the  Canadian  Pacific.  This  is  the 
Yellowhead  Pass,  and  was  suggested  at  one  time  for  the 
original  location  of  the  latter  road,  but  was  then  rejected 
as  being  too  far  north  for  a  commercial  route. 

From  Edmonton  the  two  newer  lines  are  in  close 
proximitv,  and  through  the  mountains  they  are  parallel 


the  summit  of  tlic  Yellowhead  Pass.  West  from  that 
point  it  runs  along  Yellowhead  Lake,  down  the  Frascr 
River  (North  Fork)  for  40  mi.  and  across  the  head  of 
Cranberry  Lake,  beyond  which  it  rises  to  the  Albreda 
Summit  at  an  elevation  of  2,861  ft.,  or  850  ft.  lower  than 
that  of  the  Yellowhead  Pass.  The  line  runs  down  tlie 
Albreda  River  till  it  strikes  the  North  Thompson,  which 
it  follows  to  Kamloops,  then  the  Thompson  River  to 
Lytton  and  the  Eraser  River  to  the  coast.  From  Kani- 
luo])s  the  new  line  jjractieally  parallels  the  Canadian 
Pacific  Ry. 

The  railway  company  has  established  a  new  city  and 
port  at  Port  Mann,  but  the  line  runs  beyond  this  to  tlie 
older  ]X)rt  of  Vancouver.  From  the  latter  terminal  a  cai 
ferry  will  transfer  trains  to  Patricia  Bay  on  Vancouver 
Island,  whence  the  Canadian  Northern  has  a  line  to 
Victoria,  the  port  used  by  most  of  the  Canadian  ocean 
steamers  in  the  Pacific  seAice.  Thus  passengers  will  be 
able  to  take  train  to  and  from  Victoria,  instead  of  using 
the  transfer  steamers  across  the  Sound  to  Vancouver. 


PACIFIC    COAST    SECTION    OF    THREE    CANADIAN 
TRANSCONTINENTAL   RAILWAYS 


Railway  Winnipeg:  To 

Canadian  Northern...     Vancouver 
Grand  Trunk  Pacific. .  Prince  Rupert 
Canadian  Pacific Vancouver 


•Reduced  from   the  original   grade  of  4.2%. 


Max.  Eleva- 
Miles       tion.  Ft. 
1,610  3,711 

3.724 
5.321 


Max. 
Grade 

0.7% 
1.0% 
2.2%  • 


An  interesting  comparison  of  the  profiles  and  operating 
conditions  of  the  three  lines  from  Winnipeg  to  the  Pacific 
Coast  is  shown  in  Fis;.  2,  and  their  main  features  are 


GRAND  TRUNK  PACIFIC    RY. 


FIGS.    1    AND    2.     MAP    AND    PROFILES    OF    THE    PACIFIC  COAST    SECTION.S    OF    THREE    CANADIAN 
TRANSCONTINENTAL   RAILWAYS 


and  closely  adjacent.  When  clear  of  the  pass,  however, 
they  diverge  sharply.  The  Grand  Trunk  Pacific  con- 
tinues practically  northwest  to  Prince  Rupert,  a  new  city 
and  port  not  far  south  of  the  Alaska  bountlary.  One  of 
the  earlier  routes  proposed  for  the  Canadian  Northern 
was  partly  along  the  same  general  line,  following  down 
the  North  Fork  of  the  Eraser  Eiver  to  the  main  river  and 
thence  south  and  southwest  to  a  new  terminal  and  port 
on  Bute  Inlet,  opposite  the  middle  of  Vancouver  Island. 
The  adopted  route  of  the  Canadian  Northern  Ry.  fol- 
lows the  valley  of  the  Athabasca  and   ^lictte  Rivers  to 


given  in  the  table.  There  is  a  remarkalile  difference 
between  the  maximum  grades  of  0.7  and  1%  on  the  new 
lines  and  the  4.2%  grades  of  the  original  location  of 
the  Canadian  Pacific  Ey. ;  although  within  recent  years 
the  last-mentioned  grades  have  been  reduced  to  2.2%. 
The  maximum  grade  of  0.7%  on  the  Canadian  Northern 
Ey.  occurs  on  only  one  engine  division,  the  remainder 
of  the  line  having  maximum  grades  of  only  0.4  and  0.5%. 
Three  views  of  the  characteristic  construction  on  the 
Canadian  Northern  Ey.,  about  40  mi.  west  of  the  summit, 
are  shown  in  Fig.  3.    At  4  is  a  heavy  rock  cut  in  a  steep 
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mountain  slope.  At  B  is  a  solid  rook  cut,  from  which 
about  4:3,557  yd.  was  taken  out.  At  C  is  another  rock  cut 
where  a  heavj'  concrete  retaining  wall  was  required  to 
support  the  outer  side  of  the  roadbed. 

The  last  rail  of  the  Paciiic  section  was  laid  in  January, 
at  a  point  about  200  mi.  from  Vancouver.  The  eastern 
sections  of  the  new  line  have  been  described  in  Engineer- 
ing News  of  Apr.  5,  190(5;  Nov.  9,  1911 :  June  2T,  1912, 
and  July  10,  1913.  The  bridge  over  the  Thompson  Eiver 
at  Kamloops,  with  a  cable-lift  drawspan,  was  described 
Feb.  26,  1914. 

The  construction  of  this  new  line  into  the  great  north- 
west territory  and  down  to  the  Pacific  Coast  has  been 
due  to  the  enterprise  of  Sir  AVilliam  ilackenzie,  president, 
and  Sir  Donald  Mann,  vice-president,  of  the  Canadian 
Northern  Ry.  M.  H.  MacLeod  is  General  Manager  and 
Chief  Engineer  of  the  lines  west  of  Winnipeg. 


C®EiapS©tla®sa 


The  first  stage  of  the  large  municipal  dock  sj'stem 
started  by  the  City  of  Jacksonville,  Fla.,  over  a  year  ago 
is  now  approaching  completion.  Practically  all  the  fill- 
ing work  has  been  done,  and  the  pier  structures  are  in 
such  shape  that  it  will  be  possible  to  dock  boats  at  them 
by  the  beginning  of  the  new  year.  A  manager  of  termi- 
nals has  been  appointed  and  the  cotton  warehouse  and 
compresses  are  about  ready.  All  that  remains  to  be 
done  is  the  securing  of  business  to  justify  the  project. 

The  site  of  the  docks  is  a  tract  of  135  acres  Ij'ing 
along  the  St.  Johns  Eiver  at  almost  the  northerly  boun- 
dary of  the  city,  about  li/4  mi.  from  the  nearest  rail- 
way and  considerably  farther  from  the  business  center  of 
the  town.  At  present  there  is  nothing  in  this  immediate 
vicinity  but  some  isolated  plants.  The  work  consisted 
in  filling  in  the  site  about  6  ft.  ahove  mean  water  witli 
characteristic  Florida  white  sand  dredged  from  the  river 


and  building  two  piers  (one  with  sheds),  the  connecting 
railway  to  the  trunk-line  roads  and  a  cotton  warehouse 
with  compresses. 

The  filling  was  all  done  with  hydraulic  dredges,  about 
1,250,000  cu.yd.  of  sand  being  moved.  The  two  piers 
are  similar,  each  1,000  ft.  long  and  260  ft.  wide,  with 
an  intermediate  260-ft.  slip.  At  present  the  bottom  in 
the  slip  and  off  the  pier  ends  is  dredged  to  a  35-ft.  depth ; 
but  the  outer  faces  of  the  piers  remain  at  their  original 
lower  depth.  The  St.  Jolms  River  has  now  only  about 
28-ft.  depth  to  its  mouth,  but  the  Federal  government 
has  a  35-ft.  project  under  way. 

Each  pier  structure  is  a  central  200-ft.  filled  section, 
retained  by  Lackawanna  steel  sheetpiles  tied  together 
by  rods  across  the  200-ft.  width,  with  a  30-ft.  timber-pile 
wharf  section  outside.  On  the  fill  will  be  two  one-story 
steel  sheds,  each  73  ft.  wide,  with  space  between  and  on 
either  side  for  sunken  railway  tracks  leading  down  from 
the  ladder  on  the  onshore  fill. 

The  tracks  from  this  ladder  lead  back  6,800  ft.  over  a 
right-of-way  wide  enough  for  the  erection  of  warehouses 
or  factories  to  the  main  interchange  yard  at  the  trunk- 
line  railway  connection.  It  is  the  intention  of  the  city 
to  control  the  movement  of  all  trains  inside  of  this  con- 
necting point. 

The  cotton  warehouse  comprises  a  one-story  reinforced- 
concrete  building  alongside  the  tracks  and  two  cotton 
compresses,  one  to  be  operated  hydraulically  and  the  other 
by  steam. 

"The  cost  of  the  work,  about  $1,500,000  to  date,  was 
defrayed  by  a  bond  issue  of  the  City  of  Jacksonville.  The 
design  and  construction  have  been  under  the  direction  of 
an  elected  body  of  15  men  known  as  the  Board  of  Port 
Commissioners,  with  Fred  W.  Bruce  as  chief  engineer. 

There  are  also  under  construction  at  Jackson\"ille  the 
new  privately  owned  docks  at  Commodore  Point,  which 
were  described  in  Engineering  News,  Oct.  21,  1915,  p. 
7  72.  This  system  is  located  about  2  mi.  upstream  from 
the  municipal  docks  but  nearer  the  cit}-'s  business  center. 
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Expos'^  Fs^en^Ihitt  CIl©^§  Me^yy  Ifoirli^ 

Tlie  unprecedented  movement  in  export  freight  lias 
caused  such  a  congestion  in  the  railway  terminals  in  the 
New  York  City  district  that  several  of  the  railway  com- 
panies have  declared  a  partial  or  complete  embargo  on 
further  receipt  of  freight  for  foreign  transport.  The  Dela- 
ware, Lackawanna  &  Western  R.R.  has  placed  such  an 
embargo  on  the  export  freight  from  all  of  its  lines,  the 
Pennsylvania  R.R.  has  placed  a  similar  bar  on  e.xport  flour 
and  lumber  at  New  York  and  on  export  grain  at  Phila- 
delphia and  Baltimore,  and  the  Baltimore  &  Ohio  R.R. 
has  prohibited  iron  and  steel  articles  for  export  through 
New  York.  It  is  reported  that  17,000  carloads  of  freight 
are  held  up  in  and  around  New  York  awaiting  vessels. 

While  the  terminal  facilities  at  New  York  are  not 
suiBcient  to  care  for  the  present  influx  of  freight,  the  real 
cause  of  the  congestion  is  the  lack  of  ships  to  carry  it. 

Conventions  of  three  Southern  waterways  associations 
were  held  recently  for  the  purpose  of  arranging  to  bring 
their  projects  to  the  attention  of  Congress  at  its  coming 
session. 

The  Tennessee  River  Improvement  Association,  which 
met  at  Chattanooga  Nov.  15  and  16,  adopted  resolutions 
asking  Congress  to  provide  for  the  development  of  power 
at  iluscle  Shoals  and  the  establishment  of  a  plant  tor 
electrical  nitrogen  fixation  for  fertilizer  and  military 
use.  Government  engineers  already  have  plans  for  this 
development,  it  is  stated,  and  the  cost  was  estimated  at 


>fl(;, 000,000.  The  immediate  completion  of  locks  and 
dams  at  Caney  Creek  and  the  selection  of  one  of  alternative 
plans  already  provided  for  the  improvement  of  the  middle 
section  of  the  river,  with  a  preference  for  lock-and-dam 
construction  above  channel  work,  were  urged  as  part  of 
the  memorial.  The  river  carried  50,000  cars  of  freight 
during  the  past  year,  it  was  stated. 

The  Arkansas  River  Development  Association  met  at 
Little  Rock,  Ark.,  and  decided  to  ask  for  $10,000,000  for 
the  building  of  a  system  of  dikes,  revetments,  wing  dikes 
and  jetties  from  the  mouth  of  the  Arkansas  to  the  Tulsa 
District.  With  an  improved  river,  it  was  stated,  more 
than  500,000  tons  of  freight  annually  could  be  hauled. 

The  Cumberland  River  Improvement  Association  met 
at  Nashville  on  Nov.  23  and  asked  Congress  to  provide 
for  the  con.«truction  of  locks  and  dams  aiready  planned 
and  to  build  other  necessary  works. 

The  Mississippi  River  Levee  Association  will  present 
to  Congress  a  series  of  photographs  of  tlie  river.  John  A. 
Fox,  secretary  of  the  Association,  and  John  K.  Milton, 
photographer  of  the  Illinois  Central  R.R.,  are  taking  a 
1,000-mi.  trip  along  the  river  for  this  purpose. 

The  accompanying  view  is  from  a  photograph  recently 
sent  from  Europe  to  illustrate  one  phase  of  engineering 
work  in  connection  with  the  great  war.  It  shows  a  party 
of  German  military  resurfacing  a  macadam  road  in  north- 
ern France.  The  picture  is  interesting  as  showing  that 
tlie  roads  at  least  will  not  be  destroyed  by  the  war,  for 
tlie  only  reason,  however,  that  keeping  them  in  prime  con- 
dition is  a  military  necessity. 


WARTIME  ROAD  IMPROVEMENT  IN  EUROPE 


Doccnilier   2,    1915 
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MuflEa5capsiIlDo(cI&  foir  Stlo  ILouBaSs  Mo. 

Progress  is  being  made  on  the  municipal  dock  project 
for  St.  Louis.  Plans  for  the  first  section  of  the  dock 
have  been  approved  by  the  Board  of  Public  Service,  of 
which  E.  E.  Kinsey  is  President,  and  an  ordinance  au- 
thorizing the  construction  of  the  dock  at  a  cost  of  $285,- 
000  has  been  introduced  in  the  Board  of  Aldermen.  The 
estimated  cost  of  the  dock  alone  is  $255,000,  and  of 
equipment  $30,000. 

The  first  unit  of  the  dock  will  be  300  ft.  long  out 
of  a  total  length  of  1,200  ft.  The  plans  call  for  a  rein- 
forced-concrete  structure,  including  both  piling  and  decks. 
The  dock  will  be  open  \inderneath  and  riprapped.  Pro- 
vision is  made  for  diagonal  pile  fenders  extending  back 
from  each  end  of  the  dock  and  also  for  a  certain  amount 
of  levee  paving.  A  railroad  track  will  run  down  the  cen- 
ter of  the  dock.  A  steel  frame  warehouse  will  be  built  in 
back  of  this  track  and  a  crane  will  run  between  the  track 
and  the  water  side.  The  dock  will  be  equipped  with 
two  traveling  cranes  for  transferring  material  between 
either  boats  and  cars,  or  between  boats  and  the  ware- 
house. The  warehouse  and  platforms  will  be  equipped 
with  electric  trucks,  and  possibly  with  tiering  machines. 
The  estimated  cost  of  the  other  three  sections  of  the  dock, 
which  will  not  be  put  under  construction  until  this 
section  is  completed,  is  $155,000. 

The  track  mentioned  above  will  connect  directly  with 
the  municipal  railway  which  the  city  took  over  from  the 
terminal  company  at  the  expiration  of  its  franchise  this 
year.  The  city  now  has  through  tracks  extending  from 
a  point  south  of  the  municipal  bridge  to  the  northern 
city  limits. 

In  connection  with  this  dock  enterprise  it  may  be  men- 
tioned that  after  a  recent  brief  promotion  campaign  by 
the  St.  Louis  newspapers  shippers  of  that  city  have  guar- 
anteed over  100,000  tons  of  freight  for  the  proposed 
Mississippi  Eiver  barge  line  out  of  St.  Louis. 


An  Explosion  and  Fire  in  the  pumping  station  at  Man- 
chester, Mass.,  on  the  night  of  Nov.  23,  wrecked  the  build- 
ing, putting  the  plant  out  of  commission  and  causing  damage 
estimated  at  $10,000.  The  pumping  station  was  one-story 
high,  built  of  brick  with  concrete  floor,  and  it  housed  a  250-hp. 
producer-gas  engine,  which  was  used  to  pump  water  from 
Gravelly  Pond  to  the  "^'ater  tower.  The  accident  ■will  not  in- 
terfere with  the  town's  water-supply,  as  there  is  an  inde- 
pendent system  of  artesian  wells  that  will  serve  until  the 
plant  can  be  replaced. 

A  Health-Insurance  Act  for  introduction  in  the  various 
state  legislatures  of  the  country  has  been  drafted  in  tentative 
form  by  a  committee  of  the  American  Association  for  Labor 
Legislation  (131  East  23d  St.,  New  York  City).  The  bill  pro- 
vides that  all  manual  workers  and  others  earning  less  than 
$100  a  month  shall  be  insured  against  sickness,  half  the  esti- 
mated cost  of  the  insurance  to  be  paid  by  the  employers.  An 
explanatory  pamphlet  may  be  obtained  by  addressing  the 
association. 

A  State  Healtli  Association  has  been  planned  for  Connecti- 
cut. The  movement  was  started  at  a  complimentary  dinner 
to  Prof.  C.-K.  A.  Winslow  in  New  Haven  on  Nov.  IS.  It  was 
voted  to  have  Dr.  E.  J.  Root,  of  Hartford,  Chairman  of  the 
State  Board  of  Health,  name  a  committee  of  four  to  perfect 
the  plans.  The  purpose  of  the  organization  is  to  promote 
concerted  and  uniform  action  among  health  associations,  and 
otherwise  assist  in  the  improvement  of  health  conditions 
throughout  the  state. 

Experimental  Activated-SIndge  Plants  are  being  built  at 
Chicago  by  Sulzberger  &  Sons  Co.  and  by  Armour  Co.  It  is 
stated  that  at  a  recent  conference  of  engineers  and  chemists 
representing  the  Chicago  packing-house  interests  much  en- 
thusiasm was  shown  for  the  activated-sludge  process,  and 
that  some  even  went  so  far  as  to  declare  that  this  is  the  only 
process  of  sewage  treatment  brought  to  their  attention  which 


gives  promise  of  satisfactorily  treating  the  liquid  wastes  from 
the  packing  houses  and  at  the  same  time  recovering  the  valu- 
able material  which   they  contain. 

A  Dexter  Ilrnekett  Memorial  Prixe  was  the  recommenda- 
tion of  the  committee  of  the  New  Kngland  Water-Works  As- 
sociation, adopted  at  the  Nov.  10  meeting  held  In  Boston.  A 
bronze  medal  to  be  known  as  a  Dexter  Brackett  Medal  Is  to 
be  awarded  annually  for  the  most  meritorious  paper  presented 
to  the  association.  Knough  members  have  already  guaran- 
teed a  sufficient  sum  to  assure  the  success  of  the  plan.  It  was 
voted  at  the  meeting  that  the  same  committee  (Frederic  P. 
Stearns.  Allen  Hazen  and  Alfred  D.  Flinn)  be  requested  to 
draft  a  letter  to  be  sent  to  the  entire  membership,  offering 
each  an  opportunity  to  subscribe. 

The  Ship-Cnnal  Route  AerosN  Mew  Jersey  surveyed  by  the 

Federal  Government  a  few  years  ago  is  to  be  permanently 
marked  by  the  New  Jersey  Board  of  Commerce  and  Naviga- 
tion. A  survey  party  is  now  engaged  in  placing  monuments 
along  the  center  line.  The  canal  is  to  extend  from  Borden- 
town,  on  the  Delaware  River,  to  Morgan,  on  Raritan  Bay — 
about  33  mi.  The  State  is  to  purchase  the  right-of-way  for 
the  canal,  according  to  a  resolution  of  the  New  Jersey  Legis- 
lature in  1911.  The  type  of  canal  recommended  by  a  special 
board  of  army  engineers  was  a  sea-level  canal  of  25  ft.  depth 
and  125  ft.  bottom  width.  The  estimate  of  cost  was  $45,- 
000,000. 

The  Boundary  Line  between  the  states  of  Ohio  and  Michi- 
gan has  been  fixed  after  a  dispute  dating  back  to  1S37.  The 
disagreement  has  involved  the  jurisdiction  of  a  point  of  land 
jutting  out  into  Lake  Erie,  about  three  miles  from  Toledo, 
known  as  Point  Place,  a  summer  suburb  of  Toledo.  The 
terminus  of  the  Ohio-Michigan  line  on  the  point  has  been 
established  by  federal  government  surveyors  and  a  monument 
erected.  Here  on  Nov.  24,  standing  in  their  respective  states, 
the  governors  of  Michigan  and  Ohio  shook  hands  across  the 
line,  made  speeches  and  otherwise  celebrated  the  event.  The 
engineering  societies  of  the  two  states  took  a  prominent  part 
in   bringing  about  a  settlement  of  the   dispute. 

The  Law  Prohibiting;  Alien  Labor  on  Public  AVorks  in  New 

York  State  was  upheld  by  the  United  States  Supreme  Court 
on  Nov.  29,  thus  affirming  decisions  of  the  New  York  Court 
of  Appeals  and  the  Court  of  Special  Sessions  of  New  York 
City.  The  cases  arose  in  connection  with  New  York  subway 
contracts,  the  suspension  of  which  was  threatened  until  the 
legislature  amended  the  law  to  permit  the  employment  of 
aliens  when  citizens  were  not  available.  The  Supreme  Court 
declared  in  effect  that  New  York  State  maj'  "control  the  con- 
struction of  its  own  works  and  the  distribution  of  its  own 
moneys,"  and  may  exercise  the  same  control  over  cities.  It 
also  held  that  the  legislation  was  beyond  Federal  control 
and  that  it  did  not  violate  the  provisions  of  the  treaty  between 
the  United  States  and  Italy. 

The  V.'ater- Works  Reservoir  at  Aberdeen,  AVash.,  settle- 
ment in  one  of  the  banks  of  which  "was  noted  in  "Engineering 
News,"  Nov.  25,  1915,  p.  1054,  should  not  be  filled  to  a  depth  of 
more  than  10  ft.,  according  to  recommendations  by  R.  H. 
Thomson,  Consulting  Engineer,  Seattle.  Wash.  Mr.  Thomson 
states  that  the  embankment  has  settled  from  2>i  to  3  in.  and 
that  some  of  the  support  to  the  slope  wall  has  given  away  and 
several  small  cracks  opened  in  the  coping  of  the  reservoir. 
He  recommends  that  careful  measurements  of  the  settlement 
in  the  embankment  be  kept  and  also  in  the  filled  ground  to 
the  north  of  it.  Next  summer,  Mr.  Thomson  state;,  it  may  be 
desirable  to  build  a  heavy  concrete  wall  across  the  toe  of  the 
embankment  north  of  the  reservoir,  and  it  may  be  necessary 
to  terrace  the  slope  to  prevent  further  sliding.  If  the  wall 
is   built  it   should  be  carried   to  rock. 

Parkersburg  Suspension  Brid(;?e — The  new  suspension 
bridge  over  the  Ohio  River  being  built  by  the  Parkersburg- 
Ohio  Bridge  Co.  at  Parkersburg,  W.  Va.,  is  progressing  favor- 
ably. The  bridge  consists  of  a  suspension  structure  1,425  ft. 
long  (main  span,  775  ft.;  side  spans,  275  and  375  ft.),  a  200- 
ft.  simple  span  at  the  Parkersburg  end,  and  approaches,  the 
total  length  being  2.S50  ft.  It  will  carry  two  interurban  tracks 
and  a  roadway.  Work  began  Mar.  15,  1915,  on  the  piers.  By 
July  1  the  substructure  was  completed.  13.000  cu.yd.  of  con- 
crete having  been  placed:  the  contractor  was  the  Dravo  Con- 
tracting Co.,  of  Pittsburgh,  Penn.  At  the  present  time  the 
suspension  cables  have  been  built  up  and  wrapped,  and  erec- 
tion of  the  stiffening  trusses  and  floor  system  is  under  way. 
The  American  Bridge  Co.  is  fabricating  the  steelwork;  the 
Pittsburgh  Construction  Co.  is  doing  the  erection.  Herman 
Laub  is  Consulting  Engineer  to  the  owners. 

Panama  Slide  Excavation — Excavation  of  the  Culebra 
slides  is  going  on  at  the  rate  of  about  250,000  cu.yd.  per  week. 
In  October  the  total  amount  taken   from   the  slides  was  S72,- 
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952  cu.yd.,  according  to  the  "Canal  Record."  Elsewhere  in 
Gaillard  Cut  about  200.000  cu.yd.  was  excavated,  making  the 
total  e.Ncavation  for  the  month  1.079,663  cu.yd..  which  Is  27.000 
yd.  higher  than  the  September  excavation,  SS.OOO  yd.  higher 
than  the  August  excavation  and  387.000  yd.  higher  than  the 
July  excavation.  The  new  15-yd.  dipper  dredge  "Cascadas" 
was  completed  on  Oct.  30  and  started  to  worlt  on  Oct.  31.  A 
remarkable  record  was  made  in  assembling  the  dredge,  the 
entire  work  being  completed  in  a  little  over  seven  working 
days.  This  compares  with  14  days  for  the  "Paraiso"  and  30 
days  for  the  "Gamboa."  Work  was  facilitated  by  using  picked 
men  and  by  the  ability  of  the  250-ton  crane  "Ajax"  to  handle 
the  heavy  parts.  The  new  dredge  has  not  yet  worked  into 
good  condition,  according  to  last  reports  of  the  "Canal 
Record."  In  the  week  ended  Nov.  9  it  excavated  38.235  cu.yd.. 
as  compared  with  60,325  for  the  "Paraiso"  and  73,155  cu.yd.  for 
the  "Gamboa,"  both  of  which  are  also  15-yd.  dipper  dredges, 
though  they  are  slightly  narrower  in  the  beam  and  have 
only  two  boilers  in  place  of  three  of  the  "Cascadas." 


Mr.  Thomas  10.  Donnelly  has  been  appointed  Commissioner 
of  Public  Works  of  the  City  of  Cincinnati,   Ohio. 

Mr.  B.  H.  Rader  has  been  appointed  Western  Sales  Man- 
ager of  the  Lehigh  Portland  Cement  Co.,  Chicago,  111. 

Mr.  Harold  M.  Scott  has  been  appointed  Assistant  Secre- 
tary of  tne  Lehigh  Portland  Cement  Co.,  with  headquarters  at 
Chicago.   111. 

Mr.  A.  Q.  Dufour  will  be  in  charge  of  the  new  branch  office 
of  the  Jeffrey  Manufacturing  Co.,  Columbus,  Ohio,  in  the  M.  & 
M.   Building,  Milwaukee.  Wis. 

Mr.  Ciaude  E.  Cox.  recently  Assistant  Valuation  Engineer 
of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  at  Chicago,  has 
been  appointed  Engineer  of  Estimates  of  the  Chicago  Union 
Station  Co. 

Mr.  Ray  Palmer,  Assoc.  Am.  Inst.  E.  E.,  formerly  Com- 
missioner of  Gas  and  Electricity  of  Chicago,  has  been  elected 
Vice-President  and  General  Manager  of  the  New  York  & 
Queens  Electric  Light  and  Power  Co..  Long  Island  City,  N.  Y. 

Mr.  Elihu  C.  Church.  M.  Am.  Soc.  M.  E.,  Consulting  Engi- 
neer, and  former  Secretary  of  the  Department  of  Water  Sup- 
ply. Gas  and  Electricity  of  the  City  of  New  York,  has  been 
appointed  Deputy  Warden  of  Sing  .Sing  State  Prison,  Ossin- 
ing,  N.  Y. 

Messrs.  William  Cooper  Proctor,  E.  W.  Edwards,  William 
A.  Hopkins,  Edward  H.  Dornette  and  Christian  Schott,  all 
prominent  in  the  civic  and  commercial  life  of  Cincinnati,  have 
been  selected  members  of  the  new  Rapid  Transit  Commission 
of  that  city. 

Mr.  C.  W.  Reinhardt,  formerly  cliief  draftsman  witli 
"Engineering  News,"  has  severed  liis  connection  witli  the 
Reinhardt-Winters-Cahill  Co.,  Technical  Illustrators,  Times 
Building,  New  York,  and  has  opened  an  office  at  9  Church  St., 
New   York   City. 

Mr.  J.  P.  Hickey  has  been  made  Manager  of  the  Standard 
Engineering  and  Construction  Co.,  442  Montgomery  St.,  San 
Francisco.  Mr.  William  Reinhardt.  Assoc.  M.  Am.  Soc.  C.  E.. 
formerly  Assistant  City  Engineer  of  .San  Francisco,  is  also 
associated  with  the  company. 

Mr.  W.  N.  Royall  has  resigned  as  General  Manager  of  the 
Atlantic  Coast  Line  Ry.  on  account  of  ill  health.  He  will  be 
succeeded  by  P.  R.  Albright.  Assistant  General  Manager.  Mr. 
J.  C.  Bland,  Superintendent  of  the  Third  Division,  at  Jackson- 
ville, will  become  Assistant  General  Manager. 

Mr.  Elliott  H.  Whitlock,  M.  Am.  Soc.  M.  E.,  Consulting  En- 
gineer, has  been  appointed  General  Superintendent  of  the 
Sandusky  Portland  Cement  Co.,  with  headquartei's  in  the  En- 
gineers Building,  Cleveland,  Ohio.  Mi-.  Whitlock  was  form- 
erly associated  with  the  National  Carbon  Co. 

Mr.  J.  H.  Weed,  Maintenance-of-Way  Inspector  of  the  St. 
Louis  &  San  Francisco  R.R..  has  been  appointed  Roadmaster 
of  the  River  and  Cape  division  of  the  road.  Messrs.  C.  R. 
Gray.  Jr.,  and  H.  R.  Irvine.  Maintenance-of-Way  Inspectors 
have  been  appointed  Roadmasters  of  the  Western  division. 

Capt.  William  S.  Smith.  Engineering  Officer  at  the  Philadel- 
phia Navy  Yard,  has  been  attached  to  the  Bureaus  of  Con- 
struction and  Repair.  Steam  Engineering  and  Ordnance,  of  the 
Navy  Department,  Washington,  to  pass  upon  suggestions  now 
being  received  in  great  numbers  concerning  the  development 
of  the  naval  service. 

Mr.  A.  H.  Markwart.  Assoc.  M.  Am.  Soc.  C.  B..  of  the  firm 
of  Galloway  &  Markwart.  has  received  an  appointment  from 
the  Panama  Pacific  Exposition  Co.  to  superintend  the  removal 


of  the  Exposition  buildings  under  the  Director  of  Works. 
Mr.  Markwart  has  l)een  Assistant  Director  of  Works  of  the 
Exposition,  and  had  much  to  do  with  the  design  and  construc- 
tion of  the  buildings. 

Mr.  Carl  M.  Bernegau,  Vice-President  and  Treasurer  of 
Keuffel  &  Esser  Co.,  was  given  a  dinner  by  the  firm  on  Nov. 
16,  attended  by  about  500  employees,  in  celebration  of  the  25th 
anniversary  of  his  connection  with  the  company.  Mr.  Berne- 
gau came  to  this  country  from  Germany  in  1890  and  entered 
the  employ  of  the  company  in  the  capacity  of  bookkeeper. 

Mr.  E.  F.  Cykler.  Jun.  Am.  Soc,  C.  E.,  formerly  Chief 
Assistant  Engineer  for  H.  J.  Brunnier,  Consulting  Engineer, 
of  San  Francisco,  has  been  appointed  Chief  Engineer  of  the 
Lord-Young  Engineering  Co..  Ltd.  Mr.  Cykler's  headquarters 
will  be  in  the  Pantheon  Building,  Honolulu,  T.  H.,  in  which 
city  and  Hilo  the  company  at  present  has  underway  about 
$800,000   worth   of  work. 

Mr.  Jacobus  Kappeyne,  who  has  been  in  the  Valuation  Bu- 
reau of  the  Public  Utilities  Commission  of  the  District  of  Co- 
lumbia, at  Washington.  D.  C,  has  been  appointed  Engineer  of 
the  Commission.  He  succeeds  Mr.  H.  C.  Eddy,  who  has  been 
asked  to  make  an  electrolysis  survey  of  the  District  in  con- 
junction with  tlie  work  of  the  Commission.  Previous  to  his 
worlc  in  Washington.  Mr.  Kappeyne  did  important  work  in 
New  York  for  the  Public  Service  Commission  in  the  valuation 
of  street  railways. 

Mr.  Leon  S.  Moisseiff,  M.  Am.  Soc.  C.  E.,  has  opened  an 
office  for  the  practice  of  consulting  civil  engineering  at  69 
Wall  St.,  New  York  City.  Mr.  Moisseiff  has  until  recently 
been  connected  with  the  Department  of  Bridges  of  the  City 
of  New  York,  as  Chief  of  the  Division  of  Design.  His  more 
important  work  includes  the  design  of  the  Manhattan  bridge, 
the  Queensboro  bridge  (before  its  modification),  the  proposed 
Henry  Hudson  Memorial  Bridge,  and  also  the  planning  and 
execution  of  the  work  of  strengthening  the  Williamsburg 
bridge. 

Dr.  Ernest  Fox  Nichols  has  resigned  as  President  of  Dart- 
mouth College  to  accept  the  chair  of  physics  at  Yale  Uni- 
versity. In  their  statement  announcing  Dr.  Nichols'  retirement 
from  the  Presidency,  the  Trustees  said  "In  seven  years  he 
will  have  made  what  might  well  be  considered  a  lifetime's 
contribution  to  the  well-being  of  Dartmouth.  By  unreiuit- 
ting  labor  he  has  accomplished  a  monumental  task.  Hence 
he  has  earned  the  right  to  return  to  his  first  and  chosen  field 
of  activity  where  large  honors  still  await  him."  Previous  to 
his  presidency  at  Dartmouth.  Dr.  Nichols  held  professorships 
at    Colgate    University,    Dartmouth    and    Columbia    University. 

Mr.  E.  A.  Howard,  for  the  last  15  years  Land  and  Industrial 
Commissioner  of  the  Chicago,  Burlington  &  Quincy  R.R.,  has 
been  appointed  Vice-President  of  the  road  in  charge  of  all 
Lands  and  industrial  affairs  of  the  company.  He  is  also 
Chairman  of  the  Joint  Board  for  the  consti'uction  of  the  new 
Union  Railroad  Station  at  Chicago.  For  several  years  Mr. 
Howard  was  Indian  Commissioner  in  Arizona  during  President 
Cleveland's  administration,  and  later  was  a  national  bank  ex- 
aminer. On  entering  the  railroad  business  in  the  Northwest 
he  was  associated  with  Mr.  James  J.  Hill  in  the  construction 
and  extension  of  railroads  through  several  Rocky  Mountain 
states  and   to   the  Pacific   Coast. 


Gustave  Reinberg,  Vice-President  of  the  McKiernan-Terry 
Drill  Co.,  New  York  City,  died  at  his  home  in  that  city  Nov. 
22,    in    his    5Sth    year. 

J.  B.  Wilson,  formerly  County  Engineer  and  City  Engineer 
at  Walla  Walla,  Wash.^  at  the  time  the  city  water  system  was 
installed,  died  Nov.  13  at  Montour.  Idaho.  For  the  past  four 
years  Mr.  Wilson  had  been  engineer  for  a  company  which  was 
developing  an  irrigation  project  on  the  Payette  River. 

Charles  Abbott  Locke,  M.  Am.  Soc.  C.  E.,  died  at  his  home 
in  Nashville,  Tenn.,  Nov.  5.  He  was  born  near  Summerville, 
Tenn.  His  first  large  engineering  work  was  in  1885,  when 
he  was  placed  in  direct  charge  of  improvement  work  on  the 
Cumberland  River.  After  leaving  the  service  of  the  govern- 
ment, he  engaged  in  consulting  work,  during  which  he  did 
much  geological  prospecting  in  the  South.  As  advisor  to 
Philadelphia  interests  he  helped  to  develop  the  cement  in- 
dustry of  Virginia.  Mr.  Locke  was  also  advisor  to  the  Louis- 
ville &  Nash\ille  R.R.  in  connection  with  the  development  of 
the  phosphate  fields  of  Tennessee.  Mr.  Locke  retired  from 
practice   a   number   of   years   ago. 
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Herbert  Merrill  Wheeler,  Engineer  of  Electrical  Distribu- 
tion of  the  Chicago  Surface  Lines,  died  in  that  city  Nov.  5. 
Ho  was  born  in  Shawano,  Wis.,  in  1S76  and  at  the  age  of  20 
jiraduated  i!t  electrical  engineering  from  the  University  of 
Minnesota.  For  several  years  he  was  in  the  employ  of  the 
Fort  Wayne  Electric  Corporation  and  the  North  Chicago 
Street  R.R.  Co.,  and  one  time  was  instructor  of  mathematics  at 
Lewis  Institute,  Chicago.  He  was  appointed  Electrical  Engi- 
neer of  the  Chicago  Railways  Co.,  on  its  organization  in  1907, 
afterward  becoming  Assistant  Chief  Engineer.  When  the 
street  railway  system  of  Chicago  was  taken  over  by  the  Chi- 
cago surface  lines,  in  1914,  he  was  appointed  to  the  posi- 
tion which  he  held  until  his  death. 

Alexander  Beith  McDonald.  M.  Inst.  C.  E.,  for  25  years 
City  Engineer  of  Glasgow,  Scotland,  died  at  his  home  in  that 
city  Oct.  31,  Mr.  McDonald  had  been  in  the  service  of  the 
(llasgow  Corporation  for  45  years,  and  retired  from  the 
position  of  City  Engineer  on  a  pension  last  year.  He  was 
liorn  in  Stirling,  Scotland.  6S  years  ago  and  was  a  graduate 
of  the  Stirling  High  School.  After  graduation  he  was  ap- 
prenticed with  Smith  &  Wharrie,  Civil  Engineers,  of  Glasgow, 
and  ultimately  became  Senior  Assistant  of  the  firm.  While 
engaged  in  practical  work  he  studied  engineering  at  the 
Cilasgow  University,  and  finally  received  an  appointment  on 
the  engineering  staff  of  the  Glasgow  Corporation  under  John 
Carrick,  who  held  the  offices  of  City  Architect  and  Master  of 
Works.  One  of  the  greatest,  pieces  of  engineering  work  for 
which  Mr.  McDonald  was  responsible  during  his  connection 
with  the  Corporation  was  the  Glasgow  Main  Drainage  Scheme. 


EHOEMEEIRIMG  SOCSETSE^ 


COMING   MEETING.S 

.A.MERICAN    SOCIETY   OP   MECHANICAL   ENGINEERS. 

Dec.      7-10.        Annual      convention      in      New      York.        Secy., 
Calvin  W.  Rice,  29  W.  39th  St..  New  York  City. 

AMERICAN  ASSOCIATION  OF   ENGINEERS. 

Dec.     10    and     11.       Convention     in     Chicago.       Secy.,     Arthur 
Kneisel,   29  South  La  Salle  St.,  Chicago. 

ASSOCIATION  OF  AMERICAN  PORTLAND  CEMENT    MANU- 
FACTURERS. 
Dec.    13-15.      Annual    meeting    in    New    York.      Secy.,    Percy 
H.   Wilson,   Bellevue   Court  Bldg.,   Philadelphia,   Penn. 

SECOND   PAN-AMERICAN  SCIENTIFIC   CONGRESS. 
Dec.   27-Jan.   8.     Washington,   D.   C. 

AMERICAN  CIVIC  ASSOCIATION. 

Dec.  2S-31.     Annual  convention  in  Washington.  D.  C.     Secy., 
R.   B.  Watrou.s.  Union  Trust  Bldg.,  Washington.   D.   C. 
SOCIETY  OF  CONSTBUCTORS  OF  FEDERAL  BUILDINGS. 
.Jan.    3-6.      Seventh   annual   convention    in   Washington.    D.    C. 
Secy..  C.  R.  Marsh.  Brattleboro,  Vt. 

MONTANA  INSTITUTE  OF  MUNICIPAL   ENGINEERS. 

Jan.    17-19.      Annual   meeting  at  Billings,   Mont.      Secy.,   C.   C. 
Widener,   Bozeman,   Mont. 

NATIONAL  DRAINAGE  CONGRESS. 

Jan.    19-21.   Annual   meeting,   Cairo,   111.      Vice-Pres..    Edmund 
T.   Perkins,    First  National  Bank   Bldg.,   Chicago. 

ILLINOIS    CHAPTER:     AMERICAN    WATER-WORKS    ASSO- 
CIATION. 
Jan.   25-27.      Annual   meeting.  University   of  Illinois,   Urbana. 
Secy.,  Dr.   Edward   Bartow,  Urbana,   111. 

ILLINOIS   SOCIETY'   OF    ENGINEERS  AND   SURVEYORS. 
Jan.   26-28.      Annual   meeting.  University   of   Illinois,   Urbana, 
111.      Secy.,   E.   E.   R.   Tratman,  Wheaton,   111. 

.NINTH   CHICAGO   CEMENT   SHOW. 

Feb.    12-19.      First    Infantry    Armory    and    Coliseum.      Secy., 
R.  P.  Hall,  208  South  La  Salle  St.,  Chicago. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE     ROAD 
BUILDING. 
Feb.  15-18.    At  Chicago.     Secy.,  J.  P.  Beck,  208  South  La  Salle 
St.,   Chicago. 

AMERICAN   ROAD   BUILDERS'   ASSOCIATION. 

Feb.    22-25.     Annual    convention    in    Pittsburgh.      Secy.,    E.    L. 
Powers,    150  Nassau   St..   New   York   City. 

The  AVestern  States  Reclamation  Convention  is  in  session 
at  San  Francisco,  Calif.  It  is  proposed  that  at  a  later  date 
an  Eastern  conference  will  be  held. 

lona   Section   of  the   Amerioan   Water- AVorks   .Vssoolatioii — 

The  first   annual     meeting  of   this  section   is  being  held  Dec.   3 
to  4,  at  the  State  University  of  Iowa,   Iowa  City. 

The  New  England  Water-Works  Association  holds  its  De- 
cember meeting  at  the  Hotel  Brunswick,  Boston,  on  Dec.  8. 
The  papers  to  be  presented  are:  "Causes  of  Explosions  of 
Domestic  Boilers";  "Some  Water-Works  Experiences,"  and 
"The  Middleboro,  Mass.,  Reinforced-Concrete  Tower  Tank." 
Members  and  guests  are  requested   to  register  at  once. 


IIONton'H  New  HlKli-PreHNure  Wnter-WorkH  for  <lre  service 
can  now  be  used  in  case  of  emergency,  states  Edward  S. 
Murphy.  Commissioner  of  Public  Works,  by  connecting  flre- 
boats  with  the  6  mi.  of  mains  already  laid.  It  is  hoped  that 
a  site  for  the  pumping  station  may  soon  be  found  that  will  be 
acceptable   to   the   United   States  engineer   officers. 

.Vmorleuu  Society  nt  Mvchnnienl  KnKinoerH — The  annual 
convention  will  be  held  in  New  York  City  Dec.  7  to  10.  Dr. 
John  Brashear,  president  of  the  society,  will  make  the  open- 
ing address  on  Tuesday  evening,  Dec.  7.  The  nominations  for 
officers  are:  President,  D.  S.  Jacobus:  vice-presidents,  Wm,  B. 
Jackson,  J,  Sellers  Bancroft,  Julian  Kennedy;  managers,  John 
H.  Harr,  John  A.  Stevens,  H.  deB.  Parsons;  treasurer,  Wm.  H. 
Wiley. 

Tlio  KnnMHN  (;ood-RaiidN  .4NHOointion,  assisted  by  the  Kan- 
sas Good- Roads  Federation,  will  hold  its  fifteenth  annual 
meeting  at  Arkansas  City,  Kan.,  on  Dec.  9  and  10.  The  pro- 
gram will  include  papers  and  addresses  on  methods  of  con- 
struction, on  financial  matters  and  procedure,  on  the  attitude 
of  the  state  toward  road  improvements  and  on  the  best 
methods  of  supervision.  Much  road  work  is  now  being 
considered  for  the  coming  year  and  this  meeting  should  be 
well    attended. 

WashinKton  Society  of  E^OKlneers — The  tenth  anniversary 
of  the  organization  of  the  society  was  celebrated  on  Nov.  23, 
1915,  by  a  dinner,  to  which  the  members  of  the  Naval  Con- 
sulting Board  of  the  United  States  were  invited  as  special 
guests.  The  main  address  was  by  W.  L.  Saunders,  of  the 
board,  who  spoke  on  the  necessity  for  military  preparedness 
being  assured  by  a  preliminary  industrial  preparedness. 
George  R.  Putnam,  Commissioner  of  Lighthouses,  is  president 
of    the    society. 

.American  Association  of  Engineers — The  Chicago  Chapter 
reently  held  a  meeting  at  which  a  set  of  by-laws  was  adopted. 
The  following  14  standing  committees  are  provided  for:  By- 
Laws,  Meetings,  Program,  Entertainment,  Initiation,  Finance, 
Inspection  Trips,  Publicity,  Articles  for  Publication,  Member- 
ship, Visiting,  Grievances,  Local  Legislation  and  Employment, 
and  Information.  Chapters  are  being  formed  at  Springfield, 
111.,  Minneapolis  and  Indanapolis.  There  will  be  no  initiation 
fee  until  500  members  have  been  obtained,  after  which  an 
initiation  fee  of  $2  will  be  charged,  the  fee  to  increase  with 
each  500  new  members.  Junior  membership  will  soon  be  in- 
stituted. 


AppMsiEaffies  aiadl  Materaa^ls 


Chain-Hammer  Crusher  for  Road  Work 

Chain-hammer  crushers  and  pulverizers  made  by  the  Wil- 
liams Patent  Crusher  and  Pulverizer  Co.,  St.  Louis,  Mo.,  have 
been  used  for  ore  and  for  agricultural  limestone  for  a  num- 
ber of  years,  and  quite  recently  this  type  of  crusher  has  been 
proved  adaptable  to  macadam-road  work,  especially  where 
only  the  softer  stones,  such  as  limestone,  are  used.  This  type 
of  crusher  produces  a  larger  proportion  of  the  finer  screen- 
ings, but  in  the  case  of  limestone  the  screenings  have  a  ready 
market    for    agricultural    purposes.      The    crusher    is    built    of 


CHAIN-HAMMER  STONE  CRUSHER  FOR  ROADBUILDING 

two  simple  elements — a  revolving  cylinder  with  hammers 
attached  to  the  chains,  the  reach  of  which  is  adjustable,  and 
a  revolving  cylindrical  screen.  A  belt  drive  operates  both 
parts:  the  hammers  revolve  in  one  direction  and  the  screen 
in  the  opposite  direction.  The  only  change  necessary  to 
convert  an  agricultural  limestone  crusher  to  road  purposes 
is  to  replace  the  fine  screen  with  a  coarser  one.     The  elev.itor 
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attachment  shown  in  the  illustration  may  be  thrown  out  of 
gear  and  the  product  discharged  on  the  ground  if  desired. 
An  S-  to  10-hp.  chain-hammer  crusher  with  a  cylinder  30  in. 
in  diameter  and  24  in.  long  is  claimed  to  crush  5  to  6  tons  of 
road-surfacing  material  an  hour.  The  weight  of  the  outfit 
(exclusive  of  power)  is  about  5,000  lb. 

Ne^v   Heavy-Duty    KdiMon    Storajxe    Battery 

A  new  design  of  the  nickel-iron  alkaline  electric-storage 
battery  developed  by  Thomas  A.  Edison  has  been  produced 
for  the  heavy  service  of  electric  locomotives,  submarine  ves- 
sels and  electric  station  emergency  service.  The  reactions 
employed  remain  the  same  as  in  the  smaller  cells  which  have 
been  made  for  some  time  by  the  Edison  Storage  Battery  Co., 
of  Orange,  N.  J.  The  positive  element  consists  of  alternate 
layers  of  nickel  hydrate  and  metallic-nickel  flakes  packed 
in  small  perforated  steel  tubes.  Twenty  of  these  are  clamped 
in  a  subgrid  which  is  welded  into  a  main-grid  frame  of  steel. 
The  negative  material  is  iron  oxide  and  mercury  packed  in 
flat,  perforated,  rectangular  pockets  of  nickel-plated  steel — 
16  to  a  main  grid.  The  main  grids  of  both  positive  and 
negative  plates  are  three  subgrids  wide  and  five  or  six  high. 
In  assembling  the  plates,  hard-rubber  strips  are  secured  be- 
tween adjacent  grids.  Plates  of  like  polarity  are  bolted  to- 
gether at  neck  terminals;  hard  rubber  spacers  hold  the  plates 
rigid  and  prevent  their  touching  each  other  or  the  steel 
container.  Each  pair  of  subgrids  is  rated  to  give  15.6  watt- 
hr.  on  a  4.4-amp.  discharge  rate.     The  potential  is  1  volt. 

Multiple-Basket   Coudenser   Strainers 

.\  development  of  the  multiple-basket  type  condensing- 
water  strainer  built  for  several  years  by  the  Lagonda  Manu- 
facturing Co.,  Springfield,  Ohio,  is  shown  in  the  sketch.  The 
improvement  is  in  the  substitution  of  an  air-  or  water- 
pressure  cylinder  for  the  handwheel  and  screw  stem  formerly 
employed   in    raising   and   lowering   the   baskets. 

The  straining  basket  is  rigidly  supported  on  a  circular 
base  or  disk,  which  also  serves  as  a  valve  seat  when  the 
basket  is  raised.  Attached  to  the  disk  is  a  cylinder  of  small 
diameter,  the  whole  moving  freely  up  and  down  on  a  piston 
and  piston  rod  rigidly  connected  to  the  strainer  body.  The 
piston  rod  is  provided  with  two  conduits,  communicating 
with  the  upper  and  lower  sides  of  the  piston  and  connected 
as  shown  tnrough  a  four-way  control  valve  to  the  pump  or 
compressor  supply.  When  pressure  is  applied  to  the  top  of 
the  piston,  the  basket  is  raised  to  the  cleaning  chamber. 
The  basket  support,  or  lower  valve  seat,  engages  the  sliding- 
valve  collar   of  the   strainer,   carrying   it   up   with   the   basket, 


completely  to  close  the  cleaning  chamber  or  bonnet.  For 
assurance  against  possible  leakage  or  chance  lowering  of 
the  disk  while  a  basket  is  removed,  there  is  supplied  a  cam- 
lever  locking  device  on  either  side  of  the  strainer  bonnets, 
as  shown.  In  the  flange  cap  a  petcock  is  provided  for  reliev- 
ing any  pressure  in  the  cleaning  chamber,  so  that  the  hinged 
flange  cap  can  be  easily  unbolted  and  opened  for  the  quick 
removal  of  the  basket.  With  the  basket  reinserted  and  the 
flange  cap  bolted  down,  the  basket  is  lowered  into  position 
by  releasing  the  locking  device  and  throwing  the  handle  of 
the   four-way   control   valve. 

This  design  of  automatically  operated  strainers  is  espe- 
cialy  suited  for  power  plants  and  large  pumping  stations, 
where  the  rapidity  and  ease  with  which  the  baskets  can  be 
removed  and   cleaned   is  essential. 

Steel  Ca.senient   for  AVood  Frames 

A  steel  casement  for  use  in  wood-frame  structures  has 
been  designed  by  E.  J.  Zahner,  of  the  Zahner  Metal  Sash  and 
Door  Co.,  Canton,  Ohio.  It  is  reported  that  there  has  been 
a  large  demand  for  such  a  casement  to  eliminate  the  warping, 
twisting  and  binding  of  wood  casements  during  wet  weather. 
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SECTION'   THROUGH    NEW    LAGONDA    STRAINER 


STEEL.    CASEMENT    FOR    WOOD-FRAME    STRUCTURES 

The  construction  is  shown  in  the  accompanying  sketch.  The 
members  are  electrically  welded.  This  style  is  furnished  in 
widths  up  to  2  ft.  and  in  heights  up  to  5  ft.,  with  any  de- 
sired arrangement  of  lights.  The  construction,  as  shown,  is 
claimed  to  be  moderately  weatherproof  and  to  be  wind-tight 
with   felt  strips  at   A,   B  and  C. 

Neiv   Line  of  Batch    Conerete   Mixers 

After  several  years'  experience  in  the  manufacture  of  con- 
tinuous concrete  mixers  the  Eureka  Machine  Co.,  Lansing. 
Mich.,  has  placed  a  batch  mixer  on  the  market.  The  chief 
aim  in  the  new  design  is  compactness.  The  whole  machine 
is  mounted  on  a  frame  of  5-in.  steel  channels  with  steel 
wheels;  a  double  conical  drum,  made  of  boiler  plate,  is  driven 
by  a  centrally  placed  gear  and  has  a  power  loading  device. 
There  are  two  sets  of  operating  levers,  which  make  it  pos- 
sible to  manipulate  the  drum  or  loader  from  either  side  of 
the  machine.  The  batch  capacity  is  about  5  cu.ft.  The  power 
is  supplied  by  a  314-hp.  vertical  gasoline  engine.  The  weight 
complete  is  2,800  lb. 

Electrie-LiKht  Unit  for  Construction  Work 

The  "Little  Wonder"  portable  electric-lighting  plant 
consists  of  a  I'/i-hp.  gasoline  engine  directly  connected 
to  a  Vi-kw.  dynamo,  both  mounted  on  a  bedplate.  The  com- 
plete unit,  including  fuel  and  water  tanks,  is  31x13  in.,  26% 
in.  high,  with  a  weight  of  260  lb.  The  current  produced,  500 
watts,  is  sufficient  for  twenty-five  IS-cp.  tungsten  lamps.  The 
power  is  sufficient  to  operate  small  electric  drills,  pumps, 
grinders,  fans,  etc..  having  motors  not  over  V2  hp.  The  plant 
is  designed  particularly  for  lighting  and  cooking  purposes  in 
country  residences,  churches,  farms,  etc.,  but  is  applicable 
also  for  use  in  camps  and  on  construction  work.  It  is  man- 
ufactured by  the  Swartz  Electric  Co.,   Indianapolis,   Ind. 
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. 'I'lir    hir^csl    |ihilc   ,i;ir(lri's    iiuill    in    iiKiilci'ii    limes    ari>  Oi'diuaiT    inasdiii'v    Ijcariiij^-s    at    llii'    ahiitiiiciils    wiiiilil 

iioiiij;-    iiiaiU'    for    tlic    ilniililc-trafk    skew    ci-ossiiij;-   of    tlif  lia\c  made  the  .iiirdci's  ol'  tin;  (Mid  spaiis  several  i'eel  lou^'i^r 

N  ii-kel    riale  omt  the   I'dur-li'ack   roadhed  iif  the   Illinois  than  the  clear  opt'iiiiig',  and  as  the  end  spans  are  the  loiij;- 

t'entral  R.R.  aL  <Uth  St.,  Chirapi.  deserihed  in  KiKj'uiecr-  est  the  extra  leiiffth  was  specially  ohjoclionahle  here,  ui- 

iiKj  News  of  Oct.   38,   1915.      The   work    is   ])ait   ot  the  creasing"-  the  section  and  weight  of  the  girders  eonsider- 

(irand  Crossing  grade  se))rtratioii.  ably.    To  avoid  this,  steel  columns  are  .set  in  the  ahiitnieiit 

The  hridge  has  three  lines  <]!'  gii'ders.     The  ginlers  of  to  carry  the  girder  end,  the  masonry  serving  merely  as 

the  niiddh;  liin'.  which  cai'i-y  the  heaviest   load,  are  made  earth  wall.      This   construction   makes   the   end   support 

deeper  than  the  others — In   It.    Id  in.  Ii.  to  h.  of  angles  practically  identical   with  the  intermediate  supports,  e.\- 

as  against  !)  ft.'M,^  m.  lor  the  outer  girders.     On  acconnl  cept  that  the  coliinnis  ai'e  lighter  and  are  braced  by  the 

of  the  sharj)  skew.  (i\e  spans  arc  rcipiircd.     The  noi-nia!  concrete  instead  cif  hy  diagcmals.     The  layout  is  shown  in 

span  length  is  125  ft.  <S  ] ,'.  in.  c.  td  c. ;  hut  the  end  span>  l''ig.  :;. 
contain  girders  of  180  ft.  (U/,  in.  c.  to  c.  ienuth   (  l.ll    ft. 

I»  in.  o.  to  o.)     The  latter,  hmvever,  are  lighter  than  the  STiUiCTirKK  Kxi-..Ni)s  i-hon,  .M  ,,„„.,,  .SeAx 

r2.3-ft.  girders   of  the   middle   line,    which    weigh    i:iOio  Tlu;  bearings  on  the  two  middle  b(Mils  are  ti.ved.     .\p- 

tons.  paii'iitly  the  e.xiniiision  in  the  single  12o-ft.  length  lu'- 

The    loil-ft.   girders   arc   the   longest   single-span    |ilatc  'iweeii   these   bents   did    not   reipiire   consideration.      The 

girders   in   use.      ilca\it'r  gii'ders  were   used    iiy   the   New  olliiu' two  heiits  and  I  he  two  ahiitmciit  hearings  are  c-\pan- 


York,  >[ew  Ha\en  and  Ilartford  It. I!,  in  grade-crossing 
elimination  at  Worcester,  Mass.,  two  years  ago.  These 
are  up  to  122  ft.  long,  and  the  heaviest  weighs  170  tons, 
which  is  40  tons  more  than  the  Xickel  Plate  girders. 

Structurally,  two  highly  individual  features  of  the 
l)ridge  are  the  method  of  sui)])ort  at  the  abutments  and 
ihe  method  of  providing  for  expansion  of  the  bridge, 
liongitudinally  the  five  spans  are  continuously  coupled 
so  that  they  ex])and  as  a  unit — an  arrangement  frecjuently 
adopted  in  modern  bridge  practice. 


si(Ui  bearings.  Loiigiliidinal  stability  of  the  middle  or 
fixed  span  is  given  only  hy  the  fixity  of  the  columns  on 
their  footings.  The  railway  clearance  below  does  not  pcM-- 
niit  of  introducing  kneebracing,  and  the  middle  span  is 
not  framed  into  the  columns  but  rests  on  top  of  the  col- 
iiiniis,  as  do  the  other  spans. 

Tlie  tvpe  of  expansion  bearing  is  unu.-ual  and  interest- 
ing. Xo  rollers  or  .segments  are  used.  The  shoe  itself. 
however,  is  a  rocker  shoe  to  allow  for  deflection  of  the 
girders  without  canting  of  the  bearing  plate. 
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The  rocking  seat  of  the  shoe  is  not  made  by  a  piu,  as 
usual,  but  by  tlie  shaping  of  the  two  halves  of  the  shoe  in 
the  solid  metal.  The  lower  shoe  plate  is  a  steel  casting 
the  upper  surface  of  which  carries  two  semicylindrical 
convexities,  each  giving  the  effect  of  a  lialf  pin  hiid  on  tlie 


The  make-up  of  the  girders  follows  standard  pracrtice 
generally.  The  flanges  are  made  up  of  a  single  pair  of 
angles  and  up  to  six  cover  plates,  supplemented  Ijv  a  pair 
of  side  plates  below  the  angles.  Ordinary  stifleners  are 
crimjied   over   the   flange   angles,    but    the   load-carrying 
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plate,  one  for  either  of  the  two  spans  meeting  at  the  slice. 
The  girder  is  seated  on  this  half  pin  by  means  of  a  forged 
shoe  plate  bolted  to  the  girder,  in  which  a  conca\e  half 
cylinder  is  milled.  As  the  concave  half  cylinder  is  shorter 
than  the  width  of  the  forging,  an  adequate  lateral  guiding 
effect  is  secured  without  further  attachment. 

At  the  four  iixed  bearings  the  lower  shoe  plate  is  riveted 
to  the  cap  plate  of  the  column.     At  the  expansion  point 


stiffeners  over  the  shoes  are  left  straight  and  have  fillers 
o\er  the  web.  The  difference  in  the  shaping  of  the  abut- 
ment ends  and  the  intennediate  ends  of  the  girders  is 
shown  by  the  details  in  Fig.  3. 

A  remarkable  feature  of  the  girders  is  that  the  flange 
angles  are  in  one  piece  for  the  full  length,  thus  eliminat- 
ing the  necessity  of  splicing  the  heavy  sections.  They  are 
SxSxli/Ci-in.  angles.    The.se  long  angles  were  rolled  by  the 
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it  seats  on  a  1-in.  phosphor-bronze  slide-plate  dropped 
into  a  pocket  iii  the  column  cap,  and  the  shoe  plate  itself 
is  loosely  connected  to  the  cap  by  means  of  bolts  going 
throu^^h  slotted  holes. 


Pennsylvania  Steel  Co.,  Steelton,  Penn.,  which  is  fabri- 
cating the  girders  and  will  also  erect  them.  The  129y2^ 
%-in.  web-plates  (planed  from  130-in.)  were  rolled  by 
the  Lukens  Iron  and  Steel  f'o.,  Coatesville,  Penn. 
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Tlic  liridfii;  was  (k'sii;iiC'd  by  tlie  l)ri(l<;t'  ilcpMrtiiicnt  dI' 
tlie  New  ^'ork,  Chicago  &  St.  Louis  ]>y.,  of  wiiich  V..  Iv 
Hart  is  Chief  Kiiginuer;  (ieoroe  IT.  Tinker,  Bridge  Engi- 
neer; Alvah  M.  Clark,  Assistant  Bridge  Engineer.  As 
already  stated,  the  Pennsylvania  Steel  Co.,  Steelton, 
Penn.,  is  cnntractDi-  for  shopwork  and  erection. 
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FIG.   4.    GIRDER,  COLUMN  AND   ROCKER   SHOES, 
79TH  ST.  BRIDGE 

The  floor  (see  Fig.  3)  is  solid,  composed  of  concrete 
arches  on  ferro-iiiclave  bent  to  half-cylinder  shape,  span- 
ning an  average  of  18  in.  between  transverse  joists  span- 
ning from  outer  to  center  girders.  The  regular  joists 
are  15-in.  I-beams,  but  at  each  girder  stiti'ener  ease  of 
erection  made  it  preferable  to  use  two  15-in.  channels. 

At  the  abutment  aud  on  the  cap  girders  of  the  bents 
the  joists  are  supported  by  a  slide  rail,  the  construction 
and  arrangement  of  which  are  shown  by  sketches  in  Figs. 
'i  and  3.  At  the  abutments  this  support  is  necessary,  but 
at  the  intermediate  supports  it  is  used  solely  to  improve 
I  he  deflection  conditions  and  therefore  the  riding  quali- 
ties of  the  track 

The  bridge  floor  will  carry  a  regular  ballast  and  tie 
roadbed.  The  concrete  of  the  floor  is  carried  up  aloug 
I  he  side  of  the  girders  half  way  to  the  top  flange,  thus 
making  the  floor  a  continuous  concrete  trough.  The 
ti'ough  is  drained  by  pipes  directly  through  the  floor, 
discharging  between  the  Illinois  Central  tracks.  The  con- 
crete at  its  upper  edge  against  the  webs  of  the  girders  is 
sealed  by  a  longitudinal  strip  of  asphalt  mastic  placed  in 
a  triangular  pocket  between  concrete  and  steel. 

To  shield  the  bridge  against  smoke  gases  and  blast 
action  from  the  Illinois  Central  trains  below,  the  under- 
side of  the  floor  will  he  protected  with  a  cement-gun 
coating,  applied  after  sli]3piug  Mitchell-Tappen  metal 
caging  over  the  joist  flanges.  In  addition  there  will  be 
cast-iron  blast  plates  3  ft.  wide  hung  directly  over  the 
center  line  of  each  Illinois  Central  track.  The  construc- 
tion of  this  cast-iron  protection  is  shown  by  several 
sketches  in  Fig.  2.  Cement  mortar  will  be  packed  behind 
these  smoke  plates,  covering  the  angles  and  bolts  which 
hold  the  ])lates  and  avoiding  the  formation  of  any  pockets. 

The  columns  will  be  incased  in  a  concrete  wall  to  a 
point   about  .5  ft.  above  to])  of  rail    (Illinois   Central). 


les 


The  a]j]jendc(l  questions  were  given  in  a  recent  United 
•States  Civil  Service  Examination  to  candidates  for  junior 
engineer-draftsman  in  the  Engineer  Department  at 
Large.  Applicants  were  required  to  have  had  at  least 
a  high-school  education  and  five  years'  experience  as  a 
draftsman.  For  the  examinations  familiarity  was  neces- 
sary with  calculations,  structural  detail.s,  structural  shop 
practice,  reinforced  concrete  and  in  making  drawings 
from  data. 

Use  of  ,a  structural  handbook  was  permitted.  The 
general  subjects  and  relative  weights  were:  (A)  Com- 
putations, materials  and  structural  details,  3.5;  (B) 
drawing  and  design,  40;  (C)  training  and  experience, 
25.     The  time  allowed  was  71/^  hr. 

QUESTIONS  ON  MATERIALS  AND  COMPUTATIONS 
Ans'wer  four  of  the  following-; 

1.  Explain  in  detail  two  method.s  of  calculating  quantities 
of  material  dredged. 

2.  Show  a  neat  pen-and-ink  section  of  a  reinforced-cun- 
crete  beam  10x15  In.  by  20  ft.  span.  (Jive  all  dimensions.  .Make 
necessary  assumptions  and  calculate  safe  load  per  foot  of 
beam. 

3.  A  wall  .500  ft.  long,  30  ft.  high,  3  ft.  wide  on  top  and 
12  ft.  at  base  is  built  of  1:3:6  concrete.  Specify  the  number  of 
barrels  of  cement  required  and  cubic  yards  of  sand  and  gravel, 
making  no  allowance   for  waste. 

4.  (a)  Calciilate  the  least  thickness  of  metal  in  a  16-in. 
c.-i.  water  pipe  under  a  static  head  of  1.50  ft.  Allow  safe 
unit  stress  of  3.000  lb.  in  metal,  (b)  A  screw  has  a  114-in. 
pitch;  the  lever  arm  is  20  in.  and  the  load  is  800  lb.  Assuming 
efficiency  as  60'r.   find  the  power  necessary  to  move  the  load. 

5.  Select  a  steel  column  of  two  channels  and  two  cover- 
plates  riveted  to  their  flanges.  The  column  is  of  square  sec- 
tion and  20  ft.  long.  The  total  load  on  the  column  is  200,000 
lb.  Find  the  least  weight  of  column  per  foot,  using  a  safety 
factor  of  4. 

fi.  (a)  Give  a  specimen  page  of  level  note  book  showing 
field  notes,  (b)  State  the  precautions  to  be  taken  in  meas- 
uring over  rough  country  with  a  tape. 

QUE.STIONS  IN   DRAWING  AND   DESIGN 

Answer  two  of  the  following: 

1.  Determine  graphically  the  stresses  in  the  members  of  a 
siven    roof    truss. 

2.  A  sketch  showing  two  water  mains  of  unequal  size  in- 
tersecting at  60';  required  to  develop  the  intersection  area. 

3.  JIake  a  sketch  of  a  wharf  120x30' ft.  in  plan.  Draw  a 
pen-and-ink  section.  Make  a  bill  of  material  and  estimate  cost. 
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Sl'XOJ'f^J^S — Driciiuj  a  bijpaati  tunnel  J/OO  ft. 
below  hakij  Moodna  tunnel  of  Catskill  Aqueduct. 
Two  S-in.  holes  were  drilled  through  .W-ft.  con- 
crete plug  in  surface  shaft — one  hole  for  hoisting 
purposes,  the  other  for  vhuting  concrete  for  lining 
of  tunnel.     Ih-illing  uirltioils. 

Driving  a  shaft  and  tunnel  supplenitrntai-y  to  the 
Moodna  pressure  tunnel,  wiiieh  connects  with  the  Catskill 
Acpieduct  tunnel  under  the  Hudson  River  at  ('ornwall, 
N.  Y.,  to  stop  leakage  from  a  damaged  section,  is  practi- 
cally the  last  chapter  of  the  gigantic  water-supply  project 
of  New  York  City.  The  work  itself  is  complete  now,  two 
months  in  advance  of  the  time  specified  hy  the  Board  of 
Water  Supply  of  Xew  York  City.  There  remains  only 
the  work  incident  to  tearing  out  track,  cleaning  up  and 
sealing  the  damaged  and  leaky  section.  The  actual  driv- 
ing and  concrete  lining  of  the  tunnel  and  connecting 
shaft  have  heeu  finished  some  time;  in  fact,  the  majorit\- 
of  the  surface  equipment  has  been  boxed  and  shipped  to 
other  work. 

The  original  worTc  was  carried  on  through  two  shafts, 
known  as  No.  7  and  No.  8,  shown  in  the  profile.  Fig. 
1.  No.  8  shaft  formed  the  connection  between  the 
siphon  nnder  the  river  and  the  main  water-supply  tunnel 
and  had  been  permanently  sealed.  No.  7  shaft  was  driven 
as  an  access  shaft  and  was  left  open  to  ijermit  operation 
of  the  aqueduct.  The  cracks  which  developed  in  the  old 
tunnel  are  located  near  Shaft  8  and  extend  part  wa,\- 
toward  Shaft  7. 

When  it  was  decided  to  replace  the  damaged  section 
the  plan  adopted  was  to  drive  a  new  tunnel  section  paral- 
lel to  the  old,  but- located  400  ft.  below  it.  To  save  time 
and  expense  the  contractor  was  required  to  utilize  Shaft  7 
(8  ft.  8  in.  in  diameter)  for  handling  all  materials.  This 
necessitated  sinking  a  supplementary  shaft  (designated 
No.  7A),  17  ft.  in  diameter  and  400  ft.  deep,  from  a 
point  within  the  old  tunnel  and  driving  a  new  tunnel  1  7 
ft.  in  diameter  and  900  ft.  long.  The  latter  formed  the 
new  connection  between  the  siphon  and  the  main  water 
tunnel.  A  concrete  lining  reduced  both  shaft  and  tunnel 
to  approximately  14  ft.  2  in.  in  diameter. 

Provision  for  Handling  ^Iaterials 

The  contract  was  awarded  to  the  Oscar  Daniels  Co., 
New  York,  and  the  work  of  installing  equipment  began  in 
the  latter  part  of  November,  1914.  Active  work  on  Shaft 
7 A  was  not  started  until  Jan.  2,  1915.  The  time  inter- 
vening was  devoted  to  installation  of  the  surface  plant, 
placing  guides  and  apparatus  for  operating  a  cage  in 
Shaft  7  and  driving  a  dome  or  upraise  over  the  location 
of  Shaft  7A  for  hoisting  headframe  purposes.  Prelim- 
inary work  also  included  the  installation  of  a  platform  at 
a  point  in  Shaft  8  where  the  new  tunnel  was  to  be  started. 

It  was  at  first  thought  feasible  also  to  utilize  Shaft  S 
for  handling  materials  directly  from  the  new  tunnel  to 

•Ingersoll-Rand   Co.,   New   York   City. 


llie  sui'faee.  Tins  sliaft.  however,  had  been  sealed  al 
the  top  by  a  eonerete  dome  and  aLso  by  a  concrete  plug 
i)0  ft.  thick  and  oO  ft.  above  the  old  tunnel,  so  that  the 
idea  of  using  this  shaft  was  abandoned.  Blasting  opera- 
tions for  the  removal  of  the  50-ft.  plug  would  have  en- 
dangered the  shaft  lining.  The  concrete  dome,  however, 
was  removed,  and  the  novel  idea  was  conceived  of  utiliz- 
ing the  portion  of  Shaft  8  between  the  new  and  old  tun- 
nel le\('ls  by  drilling  two  8-in.  boles  through  the  l-ilug  with 
a  core  di-ill.    One  hole  was  used  for  passing  the  hoist  cable 
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FIG.  1.     PROFILE  OF  OLD  .VNH  NEW  TUNNEL  SECTIONS, 
WITH  DIAGRAM.?  OF"   DRILLING  ROUNDS 

from  the  surface  for  liandling  a  cage  and  the  other  for 
cluiting  concrete  for  the  tunnel  and  shaft  lining. 

The  tunnel  work  was  prosecuted  entirely  from  Shaft  S. 
The  first  round  was  blasted  on  Feb.  6,  1915,  and  the  last 
or  breaking-through  round  on  May  20.  Driving  the  tun- 
nel and  sinking  the  shaft  were  com]ileted  at  about  the 
same  time. 

Driving  an  Upraise 

Fig.  2  is  a  view  looking  up  into  the  dome  or  upraise  in 
Shaft  7A.  Work  in  this  upraise,  which  was  17  ft.  in 
diameter  and  31  ft.  high,  was  necessarily  slow,  owing  to 
the  need  for  continual   building  of   temporary   staging, 
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FIG.  2.    LOuKI.NG   UF  IXTO  DOiME  OVER  NEW  SHAFT  7A 

wliich  had  to  be  torn  out  prior  to  blasting  each  roiuul. 
Work  was  started  on  Dec.  31,  191-!:,  and  was  completed 
■  Ian.  17,  1915.  Three  stope  drills  were  employed  for  the 
drilliiia:.  The  dome  was  concreted  to  form  a  setting  for 
llie  hoisting  headframe  with  its  sheaves  and  to  eliminate 
danger  incident  to  rock  sloughing  oflP. 

SixKixo  Shaft  Xo.  HA 

In  Fig.  1  is  a  diagram  of  the  drilling  round  in  the 
shaft.  This  round  consisted  appro.ximately  of  38  holes. 
For  drilling  the  shaft  as  many  as  six  heavy  hand  hammei' 
drills  ( IngersoU-Rand  Co.  "Jackhamers,"'  Bull  Moose  size) 
were  employed  at  one  time.  The  day  was  divided  into 
one  8-hr.  drilling  shift  and  two  8-hr.  mucking  shifts. 
.\11  holes  were  started  2  in.  and  bottomed  1%  in. 
114  ill-  powder.  The  first  round  in  the  shaft  was  blaste<l 
on  Jan.  22,  191.5,  and  the  entire  sinking  of  400  ft.  was 
completed  in  76  rounds,  giving  an  average  advance  per 
round  of  5.26  ft.  After  sinking  306  ft.,  drilling  was 
stopped  for  26  days  to  do  concreting,  and  was  resumed 
again  on  Apr.  20.  In  portions  of  the  shaft  it  was  neces- 
sary to  employ  temporary  steel  lining. 

All  hoisting  in  Shaft  7A  was  handled  by  bucket,  except 
in  the  case  of  the  spoil,  when  the  transferable  bodies  of 
the  2-ton  steel  cars  were  used. 

DlilVIXG  THE  SXPPLEMEXTAHY  TfXXBL 

The  supplementary  tunnel.  IT  ft.,  in  diameter  and  9(10 
ft.  long,  was  driven  by  the  usual  heading-and-l)ench 
method.  The  roimd  (in  Fig.  1)  consisted  of  26  to  28 
holes  in  the  heading  and  five  holes  in  the  iiench. 

Work  in  the  tunnel  was  started  from  a  platform  placed 
in  Shaft  8.  The  first  round  was  blasted  on  Feb.  6  and 
holed  through  on  May  20,  during  which  time  206  rounds 
were  drilled,  blasted  and  mucked,  giving  an  average 
advance  of  4.37  ft.  per  round.  The  drilling  and  muck- 
ing may  be  said  to  have  proceeded  simultaneou.'ily.  The 
first  drilling  crew  worked  from  8  a.m.  to  4  p.m.  and  the 
second  from  8  p.m.  to  4  a.m.,  while  the  first  and  .«econd 
nuicking  crews  worked  from  4  p.m.  to  12  midnight  and 
from  4  a.m.  to  12  noon.  Holes  in  the  heading  averaged 
from  7  to  8  ft.  deep,  and  from  6  to  8  ft.  deep  in  the  bench. 
-Ml  holes  were  started  2  in.  and  bottomed  1%  in. 
Changes  of  steel  averaged  24  in.  Four  No.  18  Leyner-In 
gersoll  water  drills  on  two  columns  were  employed  in  drill- 
ing the  heading.     Two  drills  of  the  same  type  set  up  on 


tripods  drilled  the  bench.  Each  machine  was  manned  by 
two  men.  About  150  lb.  of  1 14-in.  "gelatin"  was  con- 
sumed jK'r  blast  in  the  tunnel  and  90  to  10(1  lb.  in  the 
-haft. 

Air  was  furnished  by  two  1,200-ft.  motor-driven  Im- 
perial air  compre.ssor.s,  a  pressure  of  90  lb.  being  main- 
tained at  the  drills.  The  air  was  conveyed  both  to  the 
tunnel  and  the  shaft  by  means  of  two  4-in.  air  lines. 
Water  for  the  drills  was  taken  from  the  leakage  in  the 
tunnel.  All  haulage  was  performed  by  storage-battery 
locomotives.  Lining  the  tunnel  started  after  holing 
through,  Blaw  steel  forms  being  used.  The  .smoothness 
of  the  concrete  lining  of  this  work  is  a  feature  worthy  of 
note. 

EXGINEERS  AND  CONTILVCTOKS 

D.  E.  Baxter  and  C.  L.  Ostenfeldt  supervised  the  work 
for  the  Oscar  Daniels  Co.,  S.  A.  Knowles  being  Superin- 
tendent. The  engineers  of  the  Board  of  Water  Supply 
were  George  J.  F.  Carey,  Field  Engineer,  and  W.  B. 
Hoke,  Section  Engineer.  Ralph  M.  Wheeler,  Department 
Engineer  of  the  Xorthern  Aqueduct,  was  in  charge  for 


FIG.   3.    WHERE   WORK    W   \  ~    -  i    .,,,,,         \    ~, ,  \  ,         :\ 

N'ote   steel    forms   at   point   where   old   tunnel   section    is   to   be 
plugged  by  a  concrete  wall  fitted  with  bronze  door 

the  Board  of  Water  Supply  under  the  direction  of  Alfred 
D.  Flinn,  Deputy  Chief  Engineer,  and  J.  Waldo  Smith. 
Chief  Engineer. 

A  description  of  the  circumstances  which  led  to  this 
repair  work,  that  is  the  leakage  which  started  the  trouble 
and  the  then  propo.^ed  methods  of  repair,  was  published 
in  Engineerinfi  Neirx,  Nov.  5,  1914,  p.  954. 

:^: 

The  Field  for  .lotoniatic  Strenm  Gatsen  in  obtaining  records 
of  stream  flow  is  discu.'ised  b.v  C.  H.  Pierce,  Hydrographer.  V. 
S.  Geological  .Survey,  in  the  recently  published  Water-Suppl.v 
Paper  No.  37.tF.  The  necessity  for  automatic  height  gages  has 
long  been  recognized,  but  determination  of  the  proper  field  for 
them  was  not  started  until  1912.  The  problem  was  how  to  de- 
termine whether  the  conditions  at  a  gaging  station  were  such 
that  two  readings  a  day  from  an  ordinary  staff  or  chain  gage 
gave  satisfactory  results  and  Avhat  conditions  required  an 
automatic  gage.  The  conditions  requiring  the  use  of  an 
automatic  gage  are  summarized  as  follows;  (1)  regulation 
of  the  stream  by  power  development,  (2)  operation  of  canals 
and  ditches  for  irrigation,  (.■))  large  and  rapid  fluctuations  due 
to  run-off  variations  caused  by  rain  or  melting  ice  and  snow, 
(4)  inaccessibility  of  stations  or  lack  of  reliable  observer,  i^) 
continuous  record  needed  for  legal  purposes,  (6)  human  falli- 
bility of  gage  observers.  The  total  number  of  stations  main- 
tained by  the  Geological  .Survey  in  1913-14  was  1.741,  of  which 
325  stations  wei'e   equipped   with   automatic  gages. 
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i^YNOl^t^IiS — Motor  tourists  ilurint}  tlie  past  suni- 
mer  have  !)eneralli/  praised  tlie  plain  f/ravel  roads  of 
Xpw  llawpshire  as  lieing  ideal.  An  inveslu/ativii 
III/  one  of  the  editors  confirmed  this  view  and  led  to 
some  conrhisions  as  to  how  the  state  highivai/ 
authorities  accomplished  sucli  results.  Those  con- 
rlnsion,^,  tirieflij  stated,  are  an  efficient  patrol  sys- 
tem of  maintenance  and  a  willingness  to  spend  suf- 
ficient money  and  time  and  trouble  on  plain  gravel 
roads  to  secure  results.  The  patrol  system,  the 
most  powerful  rnilritiilluui  rau^r.  /x  descrilicd  in 
some  detail. 

The  jioinilarity  dT  the  \\  liitc  .M(iiiiit;iiiis  in  Xrw  llamji- 
sliire  for  autoiiioliile  tuuriiii;,  lias  steadily  iiu-reased  dur- 
ing the  last  few  years,  and  during  the  recent  summer  this 
traffic  was  extraordinarily  lieavy.  On  many  main  trunic 
roads  automobile  traffic  averaged  from  800  to  1,000 
cars  a  day,  and  on  the  Sunday  before  Labor  Day  an  un- 
official count  of  1,500  cars  was  made  on  the  road  through 
Crawford  Notch.  Even  under  this  excessive  traffic, 
plain  gravel  roads  have  stood  up  remarkably  well,  and 
their  almost  perfei-t  condition  all  tlirougli  the  season  has 
elicited  universal  praise  and  admiration  from  touring 
parties,  as  well  as  exploded  previous  theories  as  to  the 
possible  traffic  a  gravel  road  could  economically   carry. 

New  Hampshire  is  a  spar.sely  settled  agricultural  state 
with  a  population  of  less  than  half  a  million  and  with  only 
one  city  of  over  75,000  (ilanchester).  A  considerable 
share  of  the  state's  prosperity  depends  on  tourist  travel 
to  and  from  the  White  ^Mountains,  and  to  attract  and  bold 
this  traffic  good  trunk-line  highways  are  absolutely  essen- 
tial. 

TIio  iH-obleni  of  building  and  nuiintainiug  o\er  1,000 
mi.  of  such  roads  with  any  sum  of  money  which  the  finan- 
cial condition  of  the  state  justified  was  a  hard  one,  aiul 
to  tlie  late  S.  Percy  Hooker,  State  Superintendent  of 
Highways,  who  solved  that  problem  in  a  very  economical 
manner,  great  credit  is  due.  The  record  of  these  gravel 
loads  has  amply  justified  Mr.  Hooker's  prediction  that 
they  would  prove  ideal  for  the  conditions  to  be  met.  ^Ir. 
Hooker's  policy  has  been  ably  continued  by  Frederic  E. 
Everett,  the  present  Commissioner. 

Needless  to  say,  the  excellence  ol'  these  roads  was  not 
attained,  uor  is  it  maintained,  by  accident;  nor  yet  is 
it  by  any  means  due  to  extraordinarily  good  material. 
It  is  the  result  of  a  carefully  worked  out  policy  to  concen- 
trate on  gravel-roail  eon.-lnictidii,  dT  gooil  <oiistru;-ticn 
and  of  thoroughgoing  and  ically  efficient  maintenance; 
and  possibly,  to  some  extent,  il  is  .|ue  lu  Uipiii-ranhie  and 
■liiuatic  conditions. 

Gi:x?:i!Ai.  I'oAi)  Pl.\x  ok  .Vkw  II  am  i'simi;:; 

As  this  article  deals  cbiefiy  witli  the  most  important 
of  these  causes — maintenance — the  general  road  policy  of 
Ihe  state  will  he  touched  upon  only  briefly.  Essentially, 
there  are  three  main  trunk  highways  north  and  south, 
Ihe  length  of  the  state,  and  two  luain  trunk  highways 
ea.st  and  west  through  the  souiheru  and  northern  ])arts  of 
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tlie  state  respectively,  each  Imilt  by  cooperation  lietwc<>n 
the  state  and  the  towns  and  by  special  ai)pr(i]iriati(in>. 
There  are  a  few  miles  of  state-built  roads  in  wildei- 
t.ess  sections  of  the  state  and  there  are  numerotis  state- 
aid  roads  where  the  state  has  assisted  the  towns  to  build 
and  maintain  roads  on-  important  routes.  The  cost  of 
liuilding  the  550  mi.  of  trunk  line  highways  has  averaged 
-S  t,000  jJer  mi.,  including  grading,  drainage  and  culverts. 

As  to  methods  of  construction,  little  needs  to  be  said. 
It  would  be  merely  a  rehearsal  of  first  principles,  with 
which  every  highway  student  is  familiar,  the  practice  of 
vhich,  however,  reqttires  a  large  amount  of  rare  good 
jtidgment  and  borse-^sense.  Oit  these  New  Hampshire 
reads  just  as  much  attention  has  been  paid  to  foundation 
and  drainage  as' if  the  wearing  surface  was  to  be  $15,000 
a  mile  a.siDhaltic  concrete.  The  usual  width  of  finished 
roadway  is  21  ft.,  with  a  thickness  of  lOi/o  in.  of  gravel 
in  the  center  and  M  in.  at  the  sides.  For  compacting  the 
l; ravel,  corrugated,  sectional,  horse-drawn  rollers  are  gen- 
erally tised. 

Tlie  total  appropriations  for  road  maintenance  from  all 
smirces  have  averaged  about  $250,000  jier  annum  for 
the  past  three  years,  and  with  this  sum  the  State  Highway 
Department  has  improved  and  maintained  about  1,000  mi. 
of  gravel  roads,  or  at  an  average  annital  cost  of  $250  per 
mi.  (ranged  from  $119  to  $850).  It  is  not  possible  in 
many  cases  to  draw  any  distinctive  line  between  new 
construction  and  improvement  (or  maintenance),  because 
there  are  instances  where  the  original  road  needs  little 
more  than  stirfacing  material,  and  the  constant  addition 
of  new  surfacing  material  is  one  of  the  prime  requisites 
in   gravel-road   maintenance. 

Patrol  Maintenance  One  Secret  of  Fixe  (Juavkl 
EoADS  IN  New  Hampshire 

Starting  with  well-built  gravel  or  dirt  and  gra\fl 
roads,  the  problem  is  to  maintain  them  under  severe  mo- 
tor-vehicle traffic.  The  successful  method  as  demonstrated 
in  New  Hampshire  lias  two  prime  essentials — honest,  ef- 
ficient and  decently  paid  patrolmen  and  a  willingness  to 
spend  $200,  $300  per  mi.  per  yr.,  or  even  more  in  an  ex- 
( eptional  ca.-^e,  on  plain  gravel-road  maintenance.  It  is  in 
the  latter  essential  that  most  highway  departments  fail; 
for  while  tlicy  show  willingness  to  spend  $000  to  $1,000 
per  mi.  per  yr.  to  maintain  bituminous  roads,  tliey 
generally  balk  at  regularly  speiuling  $200  per  mi.  pci' 
yr.  on  dirt  or  gravel  roads. 

Patrolmen  are  local  men,  a]ipointed  on  the  recommen- 
dation of  the  seleetmen  of  their, towns.  They  are  intelli- 
gent natives,  not  the  ordinary  type  of  laborer.  Each  jia- 
Irolman  is  required  to  provide  himself  with  the  following 
equipment :  Horse,  dump  cart,  chain,  shovel,  pick,  iron 
bar,  hoe,  rake,  ax  and  brush  hook.  Any  other  necessary 
equipment  (on  exceptional  sections  tar  kettles,  etc.)  is 
furnished  by  the  state.  The  patrolman  is  expected  to 
spend  his  whole  working  day  of  9  hr.,  six  days  a  week, 
on  the  job  during  the  working  season.  His  jmy  ranges 
from  $3  to  $3.50  per  day. 

In  brief,  the  patrolman's  duties  are  to  frequently  ]iatrol 
his  section  and  see  that  the  road  is  clear  of  >tone,-;,  broken 
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uliiss  or  anything  of  a  f'oreijiii  nature;  to  sot-  tliat  the 
ditches  and  shoulders  are  cleaned,  the  culverts  clear  and 
Imshes  cut,  and  to  pay  particular  attention  to  the  cleaning 
of  the  culverts  and  ditches  after  each  rain.  Tie  is  to  patch 
any  ruts  and  holes  that  may  appear  and  drag  the  road  af- 
ter every  rainstorm  or  shower  or  whenever  the  road  sur- 
face is  damp. 

When  necessary,  a  patrolniMn  may  hire,  upon  written 
consent  of  the  division  engineer,  such  assistants  as  he 
needs,  but  for  each  patrol  section  oidy  a  limited  sum  is 
ordinarily  available  each  year — generally  $1,000  or 
$1,200;  and  it  is  in  the  interest  of  all  parties  concerned 
(the  .state,  the  town  and  the  jiatrolman)  to  make  this 
money  go  as  far  as  |)ossihle.     If  a  patrolman  spends  a  pai't 


the  town  treasurer  to  cover  ills  own  pay,  assistants"  pay 
and  material  accounts.  In  cases  of  emergency,  material 
may  be  purchased  or  assistants  hired  upon  telephone  order 
from  the  division  engineer. 

Every  patrolman  is  provided  by  the  state  highway  de- 
partment with  two  cart  signs  with  his  nun)ber  painted  on 
them.  He  is  also  provided  with  a  staff  having  a  sign  on 
top,  which  he  carries  on  his  cart ;  or  when  he  is  compelled 
to  leave  his  section  of  road  to  go  to  a  gravel  pit,  or  for  any 
other  purpose,  he  leaves  his  staff  in  an  upright  position 
beside  the  road  just  at  the  point  where  he  has  left  it, 
HO  that  he  may  be  found  if  necessary. 

Kach  patrolman  is  provideil  with  complaint  blanks 
which  lie  is  to  furnish  to  all  parties  wishing  to  register 
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of  his  allotment  in  hiring  assistants,  he  has  so  much  less 
for  his  own  \ahoT  and  for  materials,  which  he  also  purchases 
out  of  his  allotment — that  is  to  say,  his  working  season  will 
1)1  shorter.  By  good  judgment  on  the  part  of  the  patrol- 
man and  division  engineer  this  system  works  out  admir- 
ably, and  it  makes  the  patrolman's  job  more  than  that  of 
a  day  laborer,  and  thus  it  requires  and  develops  a  higher 
grade  of  intelligence  and  workmanship. 

The  patrolman  makes  daily  postcard  reports  of  his  own 
time,  assistants'"  time,  material,  work  done  and  weather 
conditions.  As  the  towns  pay  part  of  the  maintenance 
costs,  the  patrolman  must  keep  a  record  of  his  work  in  each 
town.  Upon  the  authorization  of  the  division  engineer, 
the  patrolman  makes  purchases  of  .such  material  as  is  nec- 
essary for  his  work.  Where  small  quantities  are  purchased 
at  a  time,  bills  are  not  sent  in  every  week,  as  otherwise 
required,  but  a  total  bill  is  rendered  at  the  end  of  each 
quarter — May  28,  Aug.  28  and  Nov.  27.  The  patrolman 
pays  these  bills,  sending  receipts  promptly  to  the  highway 
office,  and  at  the  end  of  the  quarter  he  is  reimbursed  by 
the  state. 

There  is  no  hourly  allowance  for  overtime  nor  docking 
for  short  time.  The  i)atrolman  is  left  largely  to  his  own  de- 
vices, but  when  he  takes  a  day  or  a  part  of  a  day  off  he 
records  the  same  and  is  paid  only  for  the  time  he  actually 
works.  The  working  time  of  the  patrolman  is  made  up 
weekly  from  his  daily  post-card  reports,  and  an  order  is 
sent  him  for  presentation  to  the  selectmen  of  the  town  or 
towns  in  which  his  section  is,  who  give  him  a  warrant  on 


a  "kick"'  in  connection  with  the  highway  work.  These 
complaints  the  patrolman  is  required  to  send  to  the  divi- 
sion engineer.  The  patrolman  is  also  expected  to  report 
all  accidents  which  occur  on  his  section  of  road  and  to 
take  ordinary  precautions  on  his  own  initiative  to  prevent 
accidents.  He  is  also  required  to  report  any  dangerous 
place  or  conditions  on  the  roads  or  bridges  of  the  town  or 
towns  which  are  not  under  his  supervision,  but  he  is  to 
do  this  through  the  division  engineer,  and  is  particularly 
cautioned  against  criticizing  the  town  authorities,  and  is 
urged  to  assist  the  town  road  authorities  in  every  possible 
way  in  solving  their  problems. 

A  system  of  supervising  and  assisting  patrolmen  by 
having  three  of  the  most  experienced  men  act  as  part-time 
foremen,  traveling  over  the  various  patrol  sections  and 
giving  in.struction  and  advice,  has  been  tried  and  proved 
fairly  successful  in  one  division,  but  the  scheme  of  organi- 
zation for  the  coming  season  is  somewhat  different.  It 
is  planned  to  have  one  experienced  man  give  his  whole 
time  as  inspector  or  foreman  of  patrolmen.  The  object 
is  not  so  much  that  of  checking  the  work  of  the  patrol- 
men as  to  give  them  the  benefit  of  the  advice  and  ex- 
perience of  the  inspector  in  solving  their  particular 
problems. 

The  state's  highway  patrolmen  are  all  deputy  fire  war- 
dens of  the  state  forestry-  department  and  are  furnished 
with  badges  and  instructions  in  connection  with  these 
duties.  In  this  work  the  patrolmen  are  governed  by  in- 
structions from   the  forestry  department,  but   rejiort  all 
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liivs  Mini  work  (1(1110  iis  deputy  fire  wardens  on  the  daily 
eards  sent  to  the  division  engineer.  When  lu'cessary, 
speeial   written    reports   are    made    hy    letter. 

Specific  Ixstructioxs  for  (iriiii\(i  ^\'ol!K 
OF  Patrolmen 

The  following  instnictinns.  while  tluy  may  not  contain 
any  new  points,  are  more  spei-itic  than  are  usually  found 
in  liifjhway  literature  and  have  the  advantage  of  heing 
founded  on  suecessful  experience.  They  are  taken  from  a 
liook  of  instruetions  for  patrolmen  hy  C.  W.  Brooks,  one 
ol'  the  state  highway  division  engineers. 

In  dragging:  a  roatl  surface,  the  surface  must  hv  moist 
enough  so  that  the  drag'  blade  will  move  the  material  from 
the  high  places  and  deposit  it  in  the  ruts  and  hollows.  A  road 
should  not  be  dragged  when  too  wet  so  that  the  first  vehicle 
passini^-  over  the  road  will  make  I'uts  in  the  mud  and  destroy- 
the  patrolman's  work;  neither  should  it  be  dragged  when 
too  dry,  as  then  the  loose  material  will  not  pack  down. 
I'atrolmen  should  experiment  with  the  different  sections  of 
their  road  so  as  to  learn  unjer  what  conditions  the  best 
results   are    obtained    from   dragging. 

As  a  general  rule  the  best  time  to  drag  is  after  a  rain, 
when  the  road  surface  is  nioist.  A  gravel  road  that  dries 
out  rapidly  should  be  dragged  during  a  light  rain,  while  a 
hardpan  or  soft  road  can  be  dragged  a  day  or  two  later. 

The  best  results  can  be  obtained  when  a  patrolman  ride.s 
Ills  drag.  The  use  of  a  pair  of  front  wheels  is  discouraged, 
as  is  also  the  use  of  what  is  known  as  a  "bush  drag."  Ex- 
perience has  proved  that  the  double-blade  one-horse  plank 
drag  docs  the  best  work,  and  all  patrolmen  should  study 
their  dra.g  and  its  various  hitches  and  angles.  When  it  does 
not  work  well  the  trouble  is  geiicriilly  with  the  operator 
and   not  with   the  drag. 

It  is  better  to  drag  a  mile  of  road  several  times  and  get 
it  in  good  condition  than  to  try  and  drag  '2  or  3  mi,  and  not 
fini.sh   any   part   of   it. 

When  the  weather  is  unsuitable  for  dragging,  as  during 
a  dry  spell,  all  patrolmen  should  cart  all  the  new  material 
possible  in  order  to  fill  up  all  ruts  and  holes  and  resurface 
worn  sections.  Carting  is  essential  during  dry  periods  and 
should  never  be  neglected.  Whenever  a  patrolman  is  in 
doubt  as  to  what  to  do  next,  the  general  rule  is  to  cart  new 
material,  for  all  roads  are  constantly  wearing  out  under  travel 
and  it  is  necei5sary  that  the  surface  be  continually  renewed 
to  take  the  place  of  the  old  material  that  is  thrown  out  as 
mud  or  blown  away  as  dust.  Do  not  be  afraid  that  you  will 
do   too   much   carting. 

As  a  general  rule,  plan  your  work  so  as  to  begin  at  the 
far  end  of  your  section  the  fi]*st  of  the  week  and  work 
tow.ard  home,  commencing  each  day  wheie  you  left  off  the 
night  before.  Give  your  entire  section  equal  care  and  atten- 
tion. 

.S.-\vc  all  the  sods,  leaves,  rubbish,  stone  and  I'efuse  that 
you  clean  off  j'onr  road  and  dump  this  "waste  jTiaterial  Rn 
places  where  the  bank  is  steep,  so  that  by  flattening  the  side 
slope  there  will  be  no  need  of  a  guard  rail;  or  dump  the 
material  back  of  a  present  guard  rail,  so  that  later  this 
guard   rail   can   be   removed. 

All  brush  after  cutting  must  be  removed  from  the  sides 
of  the  road  or  placed  in  small  i)iles  and  burned.  Under  no 
condition  should  a  patrolman  dump  brush  off  the  side  of  his 
section  where  there  is  danger  of  it  being  set  on  fire  l>y  the 
traveling  public. 

In  cutting  brush,  all  trees  4  in.  or  over  in  diameter  should 
be  left  for  shade  purposes  unless  ordered  removed  by  the 
division  engineer.  August  is  the  best  month  for  general 
brush-cutting. 

Find  out  the  location  of  all  suitable  surfaeing  material  on 
your  section  and  arrange  with  the  owners  to  sell  it  to  you. 

If  you  have  a  large  stone  or  log  to  get  out  of  your  road 
have  a  load  of  earth  in  your  cart  or  dumped  near  by  before 
removing  the  obstruction,  so  as  to  quickly  backfill  the  hole 
and   not   inconvenience  travel  any  more  than  necessary. 

.Never  dump  any  material  directly  on  your  road  or  in  a 
hole  or  rut.  Always  dump  on  a  dumping  board  or  shovel  the 
m«iterial  out  of  the  cart.  If  for  future  use,  the  material  can 
be  dumped  in  piles  on  the  shoulders  or  side  of  the  road  and 
then  when  needed  shoveled  on  the  road  surface. 

One  dragging  in  the  spring  is  worth  two  in  the  summer. 
Never  try  to  drag  all  the  road  at  one  time.  Take  a  certain 
section  first  and  put  it  in  shape,  dragging  two  or  more 
trips   if  necessary. 


Make  the  most  of  the  weatlier  conditions  and  drag  when 
the  surface  of  the  road  is  wet,  after  a  rain,  so  your  drag  can 
move  material.  Don't  drag  a  soft  section  when  it  is  so  wet 
that  the  first  vehicle  will  rut  it.  First  fill  the  holes  and  ruts 
with    material    and   then   drag  as   the   surface   dries  out. 

Clayey  sections  should  be  kept  well  crowned  up  to  shed 
water,  and  sandy  sections  should  be  as  flat  as  possible  to  hold 
the  rain  water.  The  reason  is  that  a  clay  road  is  best  when 
dry,  while  a  sand  road  is  best  when  damp. 

Every  patrolman  is  expected  to  work  on  rainy  days  and 
should  provide  himself  with  suitable  coat  and  boots  to  keep 
dry.  On  days  when  it  is  raining  very  hard  he  may  patrol  his 
section  in  a  light  wagon  and  see  that  all  ditches,  culverts 
and  waterways  are  free  and  carrying  off  the  water,  and  at 
this  time  he  should  locate  and  mark  all  places  in  the  road 
where  water  is  collecting  so  that  he  can  fill  them  as  soon  as 
the  rain  stops.  On  all  other  rainy  days  the  patrolman  Is 
expected  to  use  his  regular  cart  and  outfit,  and  every  patrol- 
man should  have  material  dumped  in  small  piles  along  the 
side  of  his  section,  so  that  on  a  rainy  day  he  can  at  once 
fill  all  holes  and  ruts  in  which  water  is  collected. 

The  very  best  work  on  any  road  can  be  done  when  the 
road  surface  is  wet,  both  in  filling  holes  and  ruts  with  new 
material  and  also  in  dragging  the  road  as  the  surface  dries 
out. 

Possible  Ixfliiexce  of  Climate  .\x])  TopoGiiAPiiv 

The  reeent  .summer  has  been  a  particularly  wet  one. 
hut  where  proper  drainage  is  provided  water  can  do  little 
harm  to  a  well-compacted  gravel  road.  The  rain  has  as- 
sisted materially  in  protecting  against  the  one  great 
enemy  of  gravel  roads  subjected  to  dense  automoliile  traf- 
fic, which  is  the  dust  nuisance.  The  roads  were  frequently 
dragged  and  kept  well  shaped  and  free  from  the  slightest 
indication  ol'  a  rut,  so  that  the  automobile  traffic  instead 
of  injuring  Ihc  roads  actually  aided  a  great  deal  in  form- 
ing a  smooth,  hard,  thoroughly  comiiaeted  surface,  e\ei'y 
bit  as  smooth  and  even  as  one  of  bituminous  macadam! 

Another  favorable  element  is  that  many  miles  of  New 
Hampshire  roads  are  through  wooded  country,  where 
dense  forests  line  both  sides  of  the  liighway  and  give 
shade  to  the  road  surface  and  prevent  its  rapid  drying 
out.  iloreover,  the  surrounding  forests  probably  assist 
in  keeping  the  soil  of  the  whole  locality  in  a  more  moist 
condition  than  that  in  an  open  (Mninfi-y. 

Unless  gravel  roads  ha\c  an  (i|)|iortunity  to  become  thor- 
oughly compacted  before  a  (.Iry  season  sets  in,  it  is  always 
harder  to  maintain  them  iu  good  cinidiiion  and  prevent 
dust.  In  .some  instances  tlie  use  of  an  oil  dust  layer 
has  proNecl  beneficial,  the  oil  in  these  instances  being  a 
nonasphaltic  oil — a  dust  layer  pure  and  simple — for  then 
tlie  cbai'acter  of  the  road  is  not  changed.  It  may  still  be 
dragged,  shaped  and  maintained  as  a  gravel  road.  On  the 
other  hand,  il'  an  asjihaltic  oi'  tar  hinder  and  grits  are 
applied,  the  snrlacc  liecomes  a  fiituininous  macadam  to 
all  jiractical  purposes,  and  its  maintenance  becomes  the 
well-known  patching  process,  whicli  is  mucli  more  com- 
plicated than  (be  nuiintenaiicc  of  a  plain  gravel  road,  and 
lends  itself  nuicli  less  icadily  to  the  patrol  system  of 
maintenance. 

I'crbajis  a  (onihination  of  climatic  and  lojiograjjluc  con- 
dition.s — the  tact  that  the  northern  jiart  of  the  state 
lies  between  the  seacoast  and  a  mountain  range  and  is 
well  forested — brings  in  another  element  which  material- 
ly assi.sts  in  keeping  the  roads  of  that  section  of  the 
state  in  prime  condition  during  the  summer  montlis. 
This  is  the  heavy  clew  which  falls  nightly  in  sufficient 
amount  to  dampen  the  road  .surface.  Dragging  in  the 
early  morning  after  a  heavy  dew  is  equivalent  to  drag- 
ging after  a  light  rain,  and  with  this  frequent  dragging 
the  roads  may  he  kept  in  almost  perfect  condition. 
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SYXursiS — To  carnj  J-^ssc.r  Sintion  mi  I'nssiuf 
Uiver  marsh,  (he  fnll  area  ha<l  to  be  piled  at  niini- 
muin  spariii;;.  (^nreinforced-roncrclr  mat  caps  the 
piles:  pite-hcdils  peeled  irhere  surrounded  l)i/  coii- 
rreie. 

A  (lillicult  t'niuulatiim  ijrolik'iii  was  jjii'si'iitcd  al  the 
Ksscx  iinwer  station,  a  larjje  now  jjeneratiiig  .station  which 
th(>  Pui)lic  StTvice  Electric  Co.,  Newark,  N.  J.,  is  huihl- 
ins;  on  tiio  bank  of  the  Passaic  River  in  the  extreme  soutli- 
cnst  of  the  city,  in  the  tidal  marsh  of  Newark  Bay.    The 


soil  is  vi'ry  soft,  jjeaty  and  alluvial  marsh  j^round  to  a 
depth  of  about  oS  ft.,  to  which  depth  the  I'oundatioii 
necessarily  had  to  go.  Piles  were  the  logical  solution. 
But  with  very  heavy  concentrations  of  load  it  seemed  im- 
])raitical)le  to  provide  isolated  pile  groups.  Apart  from 
the  cost  of  the  footings,  the  weight  of  the  station  is  verv 
large — approximately  2  tons  average  weight  per  square 
foot  over  the  entire  area,  but  by  no  means  uniformly  dis- 
tributed— so  that  sufficient  pile  capacity  could  be  obtained 
oidy  by  covering  the  whole  area  with  piling. 

Inder  these  conditions  recourse  was  had  to  a  concrete 
slab  or  mat  over  the  whole  site,  supported  by  |)iles  driven 


FTCS.  1  TO  3.     FOUNDING  .A.  T.ARGE  ELECTRIC  POWER  STATION  ON  SOFT  MARSH 

Upper  view — Origin.Tl  ccndition,  Aug:ust,  1014.     Lower  views — A  section  of  piled  ground  in.side  of  coffer-dam,  and  the  finished 

boiler-house  foundation 
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Flu.   4.     DKTAILS  OF  TTJRBINK-HOUSE  FOUNDATION  FOR  ESSEX  POWER  STATION   NEAR  NEWARK,   N.   J. 
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BOILER-HOUSE   PII-ING   ANtl  FOUNDATION  MAT,   ESSEX  STATION 
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all  over  at  substantially  minimvim  sparinir.  There  is  no 
steel  reinforcement  in  the  mat  of  the  hoiler  house  or  tur- 
bine room  (except  under  the  canals).  In  the  switch  house 
the  lo-in.  mat  between  column  piers  is  reinforced  and  has 
no  piles  under  it.  The  latter  arraiiu;ement  was  .selected, 
as  the  column  loadina'  <iid  not  require  piles  over  the  whole 
area,  and   the    l-'i-in.   mat  ties  the  structure  toacther,  as 


„.^ 


<»        BOILER    HOUSE 
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FIG.   6.    KEY   PLAN  OF   PLANT 
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there  is  a  complete 
the  outside  walls. 

The  boiler-house  and  turbine-house  foundaiions. 
complete  piling  and  with  uniform  mat  on  wliic  h  are 
ported  stepped  footings  and  jiiers  for  the  cohunns,  arc 
shown  in  Figs,  -i  and  5. 

Piles  are  spaced  30  in.  on  centers,  minimum  spacing; 
there  are  about  9,000  in  all  under  the  entire  group  of 
buildings.  They  were  driven  after  excavating  to  below 
low  water  behind  a  jjile-and-earth  bulkhead  coffer-dam. 
The  space  between  piles  was  refilled  with  cinders  and  earth 
to  the  desired  Ijottom  of  the  mat,  il  in.  Iiclow  cutolf.     The 


lops  of  the  piles  were  then  peeled  to  give  a  clean  rontart 
with  the  mat  concrete. 

The  mat  in  the  boiler  house  is  36  in.  thick,  thickened 
under  the  stack  columns  up  to  5  ft.  in  order  to  distribute 
the  load  over  the  required  number  of  piles,  but  main- 
taining a  uniform  elevation  of  bottom  over  the  remain- 
ing area.  Thus  there  is  ordinarily  27  in.  of  concrete 
over  the  pile  tops  'except  under  the  stable  columns. 

The  concrete  was  placed  in  sections  about  20  to  40 
ft.  square,  as  conditions  permitted.  No  attempt  was 
made  to  form  vertical  construction  joints.  A  single  curb 
timber  of  (Jxfi  was  ])laccd  along  the  free  edge  of  a  section, 
it.s  to|)  flush  with  the  intended  top  of  the  concrete,  while 
below  this  curb  the  concrete  was  allowed  to  taper  off  out- 
vrard  at  its  own  .slope.  Thus  a  long  fiat-sloping  bond  sur- 
face was  produced,  with  a  fvin.  rabbet  or  gain  at  its  upper 
(.'dge.  The  latter  feature  avoided  the  formation  of  a 
feather-edge  joint  on  the  surface  of  the  mat. 

The  top  of  the  mat  is  71/2  ft.  below  the  column  bases. 
Comrete  piers  are  built  on  it  to  support  the  bases.  Under 
.-everal  rows  of  columns  in  the  turbine  hou.se  and  the 
switch  house  these  piers  are  connected  to  form  a  con- 
tinuous wall,  which  assists  in  the  load  distribution.  Con- 
crete floor  surfacing  will  l)e  laid  on  a  cinder  fill  placed 
between  walls  and  piers. 

The  Es.sex  station  was  planned  and  designed  bv 
the  enginoering  organization  of  the  company,  under 
N.  A.  Carle,  Chief  Engineer,  Linde  &  Griffith,  of 
Newark,  \.  .).,  wt-re  the  contractors  for  the  foundation. 


FIG.  7.  FOUNDATION  CO.\STP,UCTIOX  PLAXT  ox  ESSEX  STATION  (VIEW  TOWARD  TUNNEL  FOUNDATIONS,  3IAT  11,  lOlH) 
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Hew   Metllho^S   aira    ^XDialdinrcSX^  i-.M,r  with  c-nUi  cnvcnui;  wms  hit   updn.  and  it  Ims  proved 

(CoBacrefte  C®Msi^<g?s  satisincton. 

By    r.    Iv   Dh.VEH*  ,  '!''"■   ';:"'"l'""";  -'■  "-  '"t';;^-  i^  ^'   r,.inlnn.,.d-,.o„,.rete 

<lah  r('stm,i;-  on    the  siirhicc  n\    tlie  gnjuiid,   wJiicli   serves 

A  developiiiciit.  of  experimental    work   rontinued   over  as    a    Hoor,       Walls,    partitions    and    roof    are    of    reiii- 

n   number  of  month.s  is  represented    in   the  huildino   of  forced  i-oncrete  t  in.  thirk.     A  parapet  is  built  above  the 

the  eonerete  cottages  shown   in   Figs.   1  and   2.     D.   S,  i-<,or,  partly   to  ^iw  a    linished  appearance,   but  also  to 

Humphrey,    of    the    Humphrey    Co.,    owner    of    Euclid  retain  the  earth  which   is  si)read  over  the  roof  to  keep 

l)(;nch  Park,  a  summer  resort  on  the  Lake  Erie  shore  neai'  oil'  the  sun's  rays. 

Oevelaml,  Ohio,  was  the  eliief  factor  in  the  development.  After  the  gene!'al  shape  of  the  eottasje  was  worked  out 

He  originated  the  concrete  conveyor   (Fig.  .'5),  which   is  there  was  need  to   find   a   f(n-ni  which'   would  allow  full 


H'ia;.    1— ?:arly  design,   with   pitch   root  Fig.   2— Final   design,   earth   fill   on   flat   roof 

FIGS.  1  AND  2.    CONCRETE  COTTAGES  AT  EUCLID  BEACH,  A  SUMMER  RESORT  NEAR  CLEVELAND,  OHIO 
DesiKned  to  meet  demand  for  low-cost  durable  beach  cottages 


one  of  the  striking  features  of  the  work.  This  is  a  distinct 
innovation  in  concreting  methods. 

The  motive  was  the  demand  lor  summer  cottages  at 
a  reasonable  rent,  but  with  modern  conveniences,  whicli 
required  a  durable  but  low-cost  type  of  construction.  The 
final  answer,  after  considering  various  methods  of  build- 
ing, was  tlie  monolithic  poured-concrete  house. 

At  first  several  concrete  cottages  with  sloping  roofs 
were  put  up.  It  was  found,  however-,  that  the  pitch  roof 
was  difficult  and  expensive  to  build  and  more  difficult  to 
keep  in  shape.     Cracks  would   develop.     Then  the   flat 

•1801  East  93rd  St.,  Cleveland.  Ohio. 


control  of  placing  the  concrete  in  the  narrow  walls. 
There  was  also  need  to  devise  a  method  of  mixing  and 
conveying  for  continuous  supply  of  concrete  of  the  proper 
consistency. 

Wood  forms  had  been  tried,  hut  were  unsatisfactory 
both  because  of  the  difficulty  in  placing  concrete  and 
because  of  the  expense  of  taking  them  down  and  setting 
them  up  again.  A  set  of  steel  forms  manufactured  by  the 
Plydraulic  Pressed  Steel  Co.  was  then  tried  and  found 
to  be  satisfactory.  They  are  composed  of  pressed  steel 
studs,  with  removable  form  plates  fastened  to  them  by  U- 
clani))s.   In  Fig.  3  all  studding  except  that  of  the  parapet 


i'lU.    :;.    iiTlOEL   .STUD.S   .\N[)    I'AKT    OF    FORMS    FOR  CONCRETE  COTTAGE 
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is  In  place,  with  <i  lew  nf  tlu'  fcii'iii  Ixiards  iittaclu'd.  'J'lirsti 
I'driiis  ((insist  of  I'j.j-in.  tdiijiut'd-aiul-iiroovcd  hoai'ds. 
u  iili  a  ])fet!sed-ste(*l  plate  on  the  I'lico  toward  thu  coucrete. 
'riic  I'oi'ms  are  held  securely  to  the  studs  by  wedge 
ihiiups,  whieli  are  tightened  with  a  hammer.  Bolls 
littiiig  into  keyhole  slots  in  the  backs  ol'  the  studs  luilil 
tile   clamps    .securely    in    place. 

The  concrete  is  nu.ved  ity  a  cdiitinuoiis  iiii.xcr,  wlm  li 
discharges  into  a  trough-shaped  conveyor  inclined  upward 
and  leading  to  a  hopper  above  the  roof  of  the  cottage 
A  sprocket  chain  with  steel  scraper  i)lades  attached  ]nisli('s 
the  concrete  up  the  conveyor  trough  into  the  hopjici-, 
from  which  a  spout  di.stribntes  the  concrete  to  the  forms. 
r>y  swinging  the  conveyor  and  the  spout,  concrete  is 
placed  anywhere  in  the  building.  Mi.xer  and  conveyor 
ai'c  I'un  bv  a  small  gasoline  engine.     About   I  hr.   is  re- 


iXSJdBk- 


,     CONCRETE   COTTAGE    BUILT    WITH    PRERRED 

STEEL  FORMS 

quired  to  pour  one  cottage,  which  contains  about  50  cu.yd. 
concrete.  A  typical  cottage  is  155x21  ft.,  according  to  the 
plan.  Fig.  4. 

The  interior  face  of  the  concrete  is  rubbed  as  .soon 
as  the  forms  are  removed  and  later  painted  with  a  con- 
crete paint.  The  exterior  is  bush-hammered,  except  the 
trim,  which  is  rubbed  till   a   smooth  surface   is  gained. 


Fir,.   :,.    i;.vi.si.\(;   co.\ci;etk    i  >     in;,..:.,   i..    .i  i...rli;R 
CONVEYOR    FRCJM    CtJNCRETE    MIXER 

The  cost  of  the  forms  must  be  distributed  over  about 
50  cottages  in  order  that  the  i:)art  borne  by  each  may  be 
low  enough  to  make  them  economical.  It  is  expected 
that,  with  a  gang  working  continuously,  the  concrete 
cottage  with  plumbing,  electric  wiring,  screens,  awnings, 
etc.,  can  be  built  for  about  $600  under  this  connnunity 
system,  where  a  great  number  of  similar  buildings  are 
liuilt  in  the  same  locality. 


An  interesting  table  showing  the  per-capita  consump- 
tion of  electric  power  in  Winnipeg  as  compared  with 
other  large  cities  in  Canada  and  the  United  States  has 
lieen  made  by  H.  E.  M.  Kensit,,  of  the  Dominion  Water 
Power  Branch,  in  connection  with  a  study  of  power  ques- 
tions in  western  Canada.  Only  30  cities  were  covered, 
as  siifficiently  complete  data  were  not  returned  in  re- 
sponse to  inquiries  of  a  larger  list. 

The  high  per-capita  figures  for  power  consumption  in 
Winnipeg  are  due  to  the  low  cost  of  electricity  and  the 
high  cost  of  coal  and  gas. 

The  quoted  figures  are  given  as  only  approximate,  al- 
though believed  to  be  substantially  correct.  Care  was 
taken  to  cover  all  sources  of  public  electric  supply  for 
each  city,  including  .street  and  elevated  railways.  In 
each  case  the  load  and  output  for  the  city  and  district 
are  taken,  but  the  population  shown  in  the  accompanying 
table  is  the  estimated  1914  figure  within  the  city  limits. 


ELECTRIC  CENTl?,A.L-ST.\TION  LO.\DS  IN  AMERICAN  AND  CANADIAN  CITIKS.   I'.IU 


Atlanta,  Oa. 
Buffalo,  N.  1 
Chicago,  111. 


EstiinatKl 

I',>,mlatio>,. 

1014 

l<m,740 

4.57,900 

2,4;ili.OOO 


,.(1011 


Columbus.  Ohio 213.900 

Detroit.  Mich .583.000 

LouUville.  Ky 232,3,50 

MUwaukee.  Wis 420,000 

Minneapolis  and  St.  Paul  (iOJ.QOO 

Nash\nlle  and  Chattanooga.  179,590 

Philadelphia 1. 671, 000 

Pittsburgh :  .. .  .  .572,700 

Portland,  Ore 314,000 

Providence.  R.  1 249,000 

Rochester,  N.  Y 248,000 

St.  Louis,  Mo 740,400 

Toledo,  Ohio 187,250 

Montreal,  Que 570,500 

Toronto,  Ont 468.000 

Vancouver,  B.  C  lSfi,400 

Winnipeg,  Man 22r>,00ii 


137 
8,52,000 

49.309 

97.000 

144,778 


1  Load,  Kw. 

Per  Capita 

0  440 

0  310 

0  330 

0  230 

0  417 
0  240 


Peak  Load,  Kw. 
Total       PerCapiCi 


60,315 
222,000 
178,677 


0.322 
0.384 
0  382 


44,320 
(i7,424 
344  ,.500 

19.471 
87,800 
28,200 
46,924 
91,6.55 

20.200 
82,078 
71,000 
47,77,5 
.39,700 
29,813 
92,176 

23,965 
65,000 
64,064 


0  222 
0  147 
0  142 

0.091 
0.150 
0.122 
0  112 
0.1.52 

0.113 
0  490 
0  124 
0 ,  1.52 
0.160 
0  120 
0.12.5 

0.128 
0.113 
0  137 


Output.    l\w.-Hr. 
Generated 
n.uil  Per  Capita 

14,5.(1.S4,.S(I3 
302,220.107 
,28O,91)2.(JO0 


70,  II' 


71, 401, .500 
275.711,745 
316.,50n,000 
199,16(5,000 
113,286,600 
123,850,785 
319,151,753 

91.996,426 
300,000,000 
250,240,500 


329 
5B5 
433 
406 
4.50 

.398 
165 
553 
634 
455 
500 
430 


Figures  Include 
Georgia  Ry.  &  Pwr.  Co. 

Buffalo  Gen.  EliiC.  Co.;  Cataract  Pwr.  &.  Coudt.  Cd 
Commonwealth  Edn.  Co.;  Str.  Ry.  Cos.;  Sanitar.\ 

Dist. 
Columbus  Ry..  Pwt.  &  Lgt.  Co.;  Muncpl.  Dept. 
Edn.  Illuminating  Co.;  Muncpl.  Dept. 
LouisviUe  Gas  &  Elec.  Co.;  Str.  Rys. 
Wisconsin  Edn.  Co.;  Commonwealth  Pwr.  Co. 
Minneapolis  Gen.  Elec.  Co.;  Consumers  Pwr.  Co.: 

Twin  City   Rapid  Trans.   Co. 
Nashville  Ry.  &  Lgt.  Co. 
Phil.  Elec.  Co.;  Str.  Rys. 
Duquesne  Lgt.  Co.;  Penn.  Lgt.  &  Pwr.  Co. 
Portland  Ry.  Lgt.  &  Pwr.  Co.;  N.  W.  Elec.  Co. 
Narragansett  Elec.  Lgt.  Co.;  Rhode  Island  Co. 
Rochester  Rv.  <fc  Lgt.  Co. 
Union  Elec.  Lgt.  &  Pwr.  Co.;  Elec.  Co.  of  Mo  ; 

United  Rys.  Co.;  Laclede  Gas  Lgt.  Co. 
Toledo  Rvs.  &  Lgt.  Co. 
Montreal  Lgt.,  Heat  &  Pwr.  Co. 
Elec.  Lgt.  Co.;  St.  Ry.  Co.;    Ont.    Hydro-Electric 

System. 
B   C.  Elec.  Trac.  Co. 
Winnipeg  Elec.  Ry.  Co.;  City  Lgt.  &  Pvr  Dept. 
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syXOPi^IS — Largest  liarbor  worl-  now  in  prog- 
ri'M  in  North  America.  Contracts  let  total  $7,000,- 
000.  Project  to  cost  $30,000,000.  Involves  6  mi. 
of  new  railway  througli  viri/in  territori/,  2,000-fl. 
landing  qiiaij,  six  piers  and  berths,  all  in  deep 
water;  complete  railway  and  wharf  intercommuni- 
calion  and  modern  freight  equipment.  Remarkahlr 
i/iiaii-wall  constrKction  of  60-ton  concrete  hlorlis 
st(i,l,-rd  lip  to  iiKiki'  IU)-(I.  wall. 

'I'lu'  Doininioii  ol'  Caiuiila  through  its  Departnii'nt  oL' 
K'.iilways  and  Canals  is  now  t-ngaged  at  Halifax,  Nova 
Scotia,  in  the  construction  of  one  of  the  largest  port  de- 
velopments in  the  world — a  development  which  comprises 
hot  only  an  entirely  new  location  of  the  ocean  terminals 
of  a  ]K)rt  now  over  l,j()  yr.  old  but  also  the  radical  revision 
of  the  railway  entrance  to  the  city.  The  scheme  is  of 
much  more  than  local  or  even  pro\incial  important  c. 
inasmuch  as  it  is  part  of  the  transcontinental  railway  eii- 
largenieuts  fathered  by  the  Dominion  Oo\ernment  and  a 
bid     for    the    transatlantic 


trade  centering  not  only 
around  interior  Canada  liul 
the  great  northwest  section 
of  the  United  States.  Start- 
ed in  1913,  it  has  been  con- 
sistently carried  forward 
even  during  the  financial 
stress  of  the  past  year  and 
has  now  reached  a  substan- 
tial advance  in  actual  con- 
struction. Contracts  already 
let  total  over  $7,000,000.  It 
is  estimated  that  the  iin- 
ished  scheme  will  cost  four 
times  that  amount.  The  city 
of  Halifax,  the  largest  city 
in  Nova  Scotia,  is  located  on 
the  east  coast  of  that  penin- 
sula, in  a  harbor  of  excep- 
tional natural  advantages. 
Direct  passage  is  offered  ocean  steamers  from  the  o)icn  sea 
through  a  wide  bay  entrance  to  deep-water  berths  pro- 
tected by  islands  and  promontories  from  the  force  of  wind 
and  waves  and  I'aced  by  a  basin  of  ample  space  for  man- 
euvering. Although  quite  far  north,  it  is  ice-free  the  year 
round.  Furthermore,  it  is  the  port  in  North  America 
nearest  to  Europe.  Its  location  on  the  continent  is  not  so 
advantageous,  inasmuch  as  while  it  is  on  the  Nova  Scotia 
peninsula,  ''the  long  wharf  of  Canada,"  all  railway  con- 
nections must  go  north  to  the  neck  of  that  peninsula  to 
reach  the  mainland.  \i  has,  however,  an  old-established 
railway  which  is  tied  up  to  the  various  Canadian  trans- 
continental lines. 

The  city  was  founded  in  Ti-")!)  and  had  only  a  pr(i\in- 
cial  importance  until  the  beginning  of  the  railway  era, 
when  for  a  time  it  promised  to  monopolize  the  trade  of 
eastern  Canada.  The  more  orderly  development  of  other 
Atlantic  and  SI.  Tjawrence  ports,  and  particuhuly  tbcii 
greater  attentifiM  to  ti-ansshipnicnt  nitd  triins|Mirtiiti(in  ne- 


FIG.     1.     MAP    OF    HAl.IFAX.     XOVA     SCOTIA,    SHOWING 
LOCATION  OP  THE  NEW  DEEP-WATER  TERMINALS 


ccssities,  soon  caused  them  tu  surpass   Halifax,  and    lor 
many  years  it  progressed  but  little  as  a  port. 

The  defect  at  Halifax  lay  in  poor  railway  connections, 
and  more  especially  in  inadequate  and  faultily  located 
terminals.  The  main  part  of  the  city  is  situated  on  the 
east  shore,  about  midway  down  a  peninsnla  about  5  mi. 
long  and  2  mi.  broad,  making  out  into  the  bay.  This 
peninsula,  particularly  the  northern  section,  rises  rather 
aliniptly  from  the  shore,  the  rise  continuing  back  to  the 
neck.  In  conse(|nencc  the  early  railway  builders  took 
advantage  of  the  low  level  on  the  bay  shore  to  bring  the 
tracks  to  a  point  about  halfway  down  the  shore  ,line. 
Since  the  construction  of  the  road,  over  50  yr.  ago,  the 
city  has  grown  southward,  so  that  at  pre.sent  the  center 
of  business  is  a  long  way  from  the  terminals,  and,  more 
important,  the  shore  south  of  the  terminal  has  become 
crowded  with  private  wharves,  warehouses  and  factories, 
the  removal  of  which  to  permit  a  S(nitherly  extension  of 
the  I'ailwav  would  be  most  costly. 

For  man\  vears  the  ocean  terminals  have  been  in  the 
congested  distruts  ju--t  south  of  the  railway  passenger  sta- 
tion, and  in  1910,  in  an 
effort  to  improve  conditions, 
the  government  undertook 
the  reconstruction  of  this 
section,  starting  with  the 
building  of  Pier  'I,  the  large 
reinforced-conerete  pier  de- 
scribed in  Engineering 
News  of  Jime  24,  19 15.  It 
was  felt,  however,  that  such 
provisions  were  only  make- 
shifts and  that  some  rad- 
ical revision  of  the  whole 
harbor  must  be  made  if  the 
\w\-\  were  to  be  developed 
to  meet  the  national  needs 
anticipated  in  the  Canadian 
transcontinental  and  trans- 
oceanic trade  expansion 
consequent  on  the  rapid 
development  of  this  vast 
country.  To  provide  for  this  expansion  the  Intercolonial 
liy.  has  been  greatly  improved  and  will  be  double-tracked 
with  revised  grades  from  Moncton  to  Halifax. 

The  Intercolonial  Ry.  now  entering  Halifax  and  its  con- 
necting line,  the  National  Transcontinental  Ry.,  both  of 
which  are  under  government  control  form  a  continuous 
line  from  Halifax  to  Winnipeg  under  one  management. 
At  the  same  time  the  privately  owned  railways  of  Canada 
are  being  extended  with  a  vigor  comparable  to  the  best 
]n-ogress  made  at  a  similar  stage  in  the  development  of 
the  United  States.  It  has  therefore  naturally  become  a 
part  of  the  Dominion's  economic  policy  to  develop  an 
entirely  Canadian  control  of  the  expanding  trade  between 
its  people  and  Europe  and  to  supplant  the  present  partial 
control  of  existing  trade  by  United  States  railways  and 
]wrts,  dictated  entirely  by  present  superior  economic 
advantages. 

Halifax  .seems  to  have  at  lea.st  three  dominant  advan- 
tages to  further  this  policy.     It  is  the  nearest  port  to  Eu- 
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i.>|if  ()|>iii  all  tlif  voar  rmiiiil  niul  at  all  tiini's.  and  siioulil 
tlii'ivloR'  lie  most  desirabk'  lor  transatlantic  mail  and 
|)assi'nj;i'r  R)iites.  It  is  a  sale  and  oasily  accfssibk-  snmnicM- 
and  winter  port  for  Canada,  thereby  differing  I'rom  the 
St.  Lawrenee  eities.  It  is  an  all-year  port  of  call  for  ship- 
|iinji  between  Euro])e  and  North  Ameriea.  The  last-cited 
circumstance  is  considered  a  most  important  factor,  as  it 
promises  to  guarantee  a  sure  and  constant  outlet  to  trade 
even  though  the  port  is  not  established  as  a  terminal. 
The  accented  path  of  transoceanic  steamers  bound  for 
I'nited  !St.  tes  ports  would  be  lengthened  only  from  'iO  to 

■  mi.  in  calling  at  Halifax. 

As  a  result  of  these  considerations  the  government  in 
U»l"3  decided  to  establish  at  Halifax  a  new  deep-water 
terminal  which  should  furnish  safe  and  accessible  land- 
iuff  facilities   for   vessels  o(   tlic   laruest   and   most  moil- 


ing quay  2,00(i  It.  long  and  six  piers  with  six  berthing 
basins,  all  physically  connected  with  a  passenger  and 
Ireight  terminal  approached  by  a  double-track  railway, 
which  enters  the  city  across  the  neck  ol'  the  peninsula  and 
connects  with  the  piers  through  the  point  at  the  south  end 
of  the  city.  At  the  piers  full  equipment  is  to  be  jjrovided 
in  the  way  of  warehouses,  elevators  and  railway-terminal 
facilities,  while  on  the  shore  of  Bedford  Basin,  ju.st  be- 
fore the  railway  jnakes  its  new  detour  back  of  the  city, 
is  to  be  built  a  large  freight  yard.  A  de])tli  of  15  ft.  of 
water  is  to  be  provided  at  all  berths  except  two  which 
will  have  30  and  35  ft.  respectively. 

The  whole  project,  from  freigtit  yard  to  terminal,  is  in 
territory  not  now  in  commercial  use,  so  that  business  can 
be  transferred  from  the  old  to  the  new  location  without 
interference  or  delay.     At  present  only  the  r.iihvay  con- 
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eru  type  and  communicating  lailway  terminals  for  pass- 
engers and  freight  located  in  the  most  desirable  situa- 
tion witii  regard  to  city  population  and  industries. 

An  extended  study  of  the  harbor  was  made  and  de- 
signs were  outlined  at  four  di. Cerent  places — two  at  Dart- 
uKiuth  on  the  opposite  side  of  the  bay,  one  an  extension 
of  the  old  terminals  near  the  station  and  one,  which  was 
adopted,  near  the  south  end  of  the  peninsula.  The  Dart- 
mouth schemes  across  the  bay  from  Halifax  were  aban- 
doned mainly  because  of  the  isolation  of  the  sites,  it  be- 
ing assumed  from  previous  experience  at  other  ports  that 
it  is  difficult  to  establish  new  terminals  removed  from 
'xisting  business  centers.  The  extension  of  the  present 
terminals  was  rejected  largely  because  of  the  poor  ap- 
lu'oaches  along  the  narrow  shore  level  and  the  expensive 
dislocation  of  the  business  district  which  would  be  re- 
(|uired.  The  southerly  plan  was  adopted  because  it  did 
not  have  the  disadvantages  noted  in  the  foregoing  and  in 
addition  had  several  decided  advantages,  which  can  he 
ruumerated  as  follows: 

(1)  A  location  convenient  to  the  center  of  the  city;  (2) 
iilization  of  a  part  of  the  city  waterfront  hitherto  little 
veloped.  and  largrely  unoccupied:  (3)  comparatively  small 
■  fleet  on  assessment  value  and  taxation;  (4)  turninj;-  sjiace 
in  front  of  the  terminals  sufficiently  larj^e  to  permit  the 
inaneuverinjj  of  the  largest  ships;  |5)  convenience  of  the 
topography  for  a  railway-terminal  location;  (6)  sufficient 
depth  of  water  to  care  for  any  ship  now  in  existence  or  in 
lontemplation:  17)  room  for  a  large  freight  yard;  <%)  possi- 
l>ility  of  extension  at  small  cost. 

The  location  of  the  uew  deep-water  terminal  is  shown 
in  Fiir.  1  and  the  lavont  in  Fisr.  '2.    It  lonsists  of  a  laml- 


nectiou,  the  lauding  quay,  Pii  r  A  and  the  breakwater  are 
under  construction.  In  immediate  prospect,  however,  is 
^iie  erection  of  an  elaborate  terminal  building  which  will 
lioviSv;  undei  one  roof  the  required  facilities  for  steamship- 
and  railway-passenger  service. 

The  tota;  area  to  be  used  for  the  terminal  will  be  about 
26014  acres,  ol  wh 'eh  19814  will  be  land  and  62  in  water. 
The  bulkhead  Ipuding  quay,  as  stated,  is  2,006  ft.  long, 
will  have  a  minimum  of  45  ft.  of  water  alongside  and  will 
carry  for  its  full  lei^gth  a  passenger  and  freight  building, 
the  ground  floor  of  which  is  to  be  used  for  freight  and 
the  second  floor  for  passengers,  baggage,  mail  and  express, 
connecting  through  a  large  concour.'^e  to  the  new  Union 
])assenger  station  for  all  the  railwpvs.  On  the  north  side 
of  Basin  Xo.  1  are  berths  for  two  ships,  one  700  ft.  long, 
with  a  minimum  depth  of  35  ft.  of  water  and  the  other 
.")00  ft.  long  with  30  ft.  of  water  and  each  provided  with 
double-story  freight  sheds  100  ft.  wide,  with  thi'ee  tracks 
at  the  back  anVl  one  along  the  front  of  the  quay.  The 
five  piers  and  basins  (which  have  not  as  yet  been  started) 
will  each  be  1,250  ft.  long  and  each  from  320  to  360  ft. 
wide.  The  basins  Avill  be  dredged  to  give  a  minimum 
ile|)th  of  45  ft.  at  low-water  level.  There  will  be  four 
berths  to  each  pier  and  each  berth  will  be  provided  with 
two-story  sheds  and  ample  track  connections.  The  layout 
of  the  station  and  terminal  tracks  is  not  yet  complete. 

At  tlie  extreme  southern,  or  seaward,  side  of  the  piers 
a  paved  rubble-mound  breakwater  is  l)eing  built  along  with 
the  first  unit  of  the  docks.  The  breakwater  will  extend 
I'astward   from  the  shore  into  the  harbor  for  a  distance 
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111'  jiljoiit  1,500  ft.  and  will  be  built  out  to  and  upon  au 
isolated  ledge  of  rock  wliicli  is  at  present  in  places  very 
close  to  the  surface  of  tlie  water.  When  required  by 
demands  of  business,  a  quay  wall  can  l)e  built  along  the 
inner  side  of  the  breakwater,  which  will  it.self  then  com- 
])ose  the  eeuterijig  for  a  new  pier. 

The  landing  quay  antl  the  piers  are  to  be  of  earth  and 
I'ock  fill  behind  concrete  \valls  of  novel  constnictiou.  The 
lesign  was  selected  after  careful  study  of  the  requirements, 
which  may  be  outlined  as  follows : 

U)  The  great  depth  of  water  (45  ft.)  to  be  provided  at 
low  water;  (2)  the  varying  levels  of  the  present  bottom  of 
the   harbor,   particularly   of   the   rock   surface;    (3)    the   dip   in 

the  strat.T  and  the  imsular  nature  of  the  rock  and  it.s  liroli.-n 


tieally,  are  to  be  completely  filled  with  concrete  for  the 
first  5  ft.  and  above  that  each  stack  is  to  have  its  face  cells 
and  the  middle  line  of  transverse  cells  filled  with  concrete, 
the  remainder  of  the  other  cells  to  be  filled  with  stone  rip- 
rap and  sand  so  that  in  effect  the  completed  wall  will  be 
a  retaining  wall  with  a  concrete  base  and  a  concrete  face 
strengthened  with  solid  counterforts.  Topping  the  wall 
above  low  water  will  be  a  granite-faced  wall  in  the  inter- 
tidal  space  and  up  to  and  including  the  coping,  as  a  pro- 
tection against  the  frost  and  sea- water  action  wbiai  might 
damage  the  concrete.  The  shed  and  warehouse  structures 
will  have  their  forward  columns  supported  directly  on  the 
wall    and    their    rear    columns    on    jjedestals    footing    on 
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and  laminated  character;  (4)  the  impracticability  of  coffer- 
ilamminy  on  account  of  the  exposure,  great  depth  of  water 
and  danger  of  leakage  through  the  rock;  (5)  the  effect  of  the 
frequent  ground  swell  and  wind  and  waves  on  any  staging 
and  floating  plants,  difficulty  in  securing  good  bottom  for  piles 
and  anchors,  great  length  of  spuds  required  for  dredging  with 
scows  and  the  regulation  of  the  plant  to  the  rise  and  fall 
of  the  tide;  (6)  the  low  range  of  the  tide  and  consequent 
dilHculty  in  securing  bracing  for  either  temporary  or  perma- 
nent works;  (7)  necessity  for  practically  a  vertical-face  wall 
on  a  wharf  to  suit  the  modern  midship  section;  (8)  necessity 
for  protecting  the  face  of  the  walls  against  disintegration 
from  frost  or  sea  water  and  the  action  of  ships;  (9)  avoid- 
ance of  taking  out  any  more  rock  from  under  water  than 
is  absolutely  necessary  and  having  to  replace  it  with  concrete; 
nO)  reduction  of  diver  and  expensive  subaqueous  work  to  a 
minimum;   (11)   necessity  for  rapid   construction. 

Quay-Wall  axd  Pier  CoNSTRU(rnoN 

The  quay-wall  anethod  of  construction  consists  in 
])Iaciug  on  a  ])repared  bottom,  in  30  to  (iO  It.  ol'  water, 
stacks  of  hollow  reinforced-concrete  bl(i(  ks  fitting  one 
on  top  of  the  other  to  form  the  required  height  and 
joined  together  laterally  to  form  the  continuous  wall. 
.Vfter  .setting  these  blocks,  their  cells,  which  lino  up  vor- 


concrete-pile  clusters  driven  through  the  fill  which  will 
be   placed   after   the   wall   is   completed. 

The  advantages  of  this  method  are  that  all  the  con- 
crete is  mixed  with  fresh  water,  molded  in  air,  and  allmved 
thoroughly  to  mature  liefore  coming  in  contact  with  .sea 
water  and  placed  so  that  it  will  not  be  subject  to  frost 
action.  The  mass  concrete  that  is  deposited  under  water 
is  placed  under  conditions  as  nearly  ideal  as  possible.  The 
design  of  the  walls  obviates  the  necessity  of  using  expen- 
sive temporary  staging  or  floating  cranes.  Expensive 
foundations  for  the  front  row  of  the  .shed  column  are  un- 
necessary. Settlement,  expansion  and  contra(-tion  arc 
])rovided  for  by  means  of  tlie  short  sections  and  the  lee- 
way afforded  by  the  reinforced-concrete  guides. 

While  cellular  concrete  blocks  for  subaqueous  wall  con- 
struction are  not  new,  in  no  other  work  have  they  been 
developed  to  such  magnitude  as  at  Halifax,  nor  has  the 
method  of  placing  and  filling  them  ever  been  used  before. 
At  the  present  over  1,100  out  of  the  3.634  blocks 
required  have  licen  cast  and  arc  in  storage  at  the  site  (see 
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[•'ig.  1 ),  but  the  ijliK'iug  has  only  just  startuil,  tliu  viow 
in  Fin.  S  showing  tiie  lirst  block  being  swung  into  place 
on  Sept.  25.  The  method  in  which  the  blocks  are  in- 
toni'.ed  to  be  laid — which  in  the  limited  praetice  so  I'ar 
oll'ered  has  proved  very  successful — can  be  outlined.  The 
[irocess  of  laying  is  also  sketched  in   Fig.  (J. 

I'l-VLlMi  Tin:  CoNCKKTE  Bl.Oflv.S    IN    W.Vl.l, 

The  details  of  a  typical  block  are  given  in  Fig.  '>.  As 
-iijwn  in  the  general  elevation,  this  block  is  only  typical 
'f  tliose  in  the  main  part  of  the  shaft,  there  being  si)e- 
lial  sh'ipes  and  sizes  for  the  base  blocks  and  for  the  top 
blocks.  The  block  shown,  however,  is  sntticiently  typical 
for  fc  poses  of  desiription.     It  is  'M  ft.  wide,  the  width 


ncccsiiary  at  the  back  or  front  brouglil  to  projjcr  elevation 
by  lining  holes  or  depressions  with  concrete,  and  then  low 
concrete  pedestals  each  about  5.\6  ft.  footing  on  solid  rock 
(or  concrete  or  rubble  fill)  are  laid,  with  lops  finished  lo 
true  grade  about  3  in.  above  the  ."iurrounding  bottom. 
These  i)edeslals  are  located  at  back  and  front  at  the 
junctions  of  stacks  of  blocks.  The  lirst  block  is  then 
picked  up  with  spei'ial  tongs  slung  from  a  traveling  crrane. 
the  jaws  of  the  tongs  fitting  into  specially  prepared  open- 
ings in  the  bottom  of  the  block.  With  the  crane  running 
on  a  standard  gage  track  and  standing  with  outriggers 
set  on  an  already  completed  stack  (see  Fig.  6),  the  block 
is  lowered  overboard,  elfort  being  made  to  keep  it  lightly 
engaged  against  the  vertical  guide  posts  which  have  been 
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of  the  completed  wall;  4  ft.  high  and  22  ft.  long,  and 
weighs  BO  tons.  It  is  reinforced  not  only  against  its  loads 
as  a  part  of  the  wall  but  against  handling  stresses.  The 
walls  are  solid  except  for  the  triangular  openings  shown 
(provided  so  as  to  insure  a  good  bond  with  the  fluid 
concrete  placed  in  the  cells)  antl  also  vertical  circular 
ojienings  for  grouting,  as  afterward  (.lescribed.  On  each 
>ide  are  provided  triangular  vertical  oi)ening8  which  serve 
;is  grooves  to  engage  the  square  guide  posts  used  in  set- 
ting the  blocks.  These  posts  are  in  appearance  the  same 
MS  reinforced-concrete  piles  and  are  cast  in  a  similar 
manner,  (ireat  care  is  taken  in  getting  plane  surfaces 
anil  tridy  right-angled  edges  in  the  blocks,  for  upon 
these  features  depends  the  verticality  of  the  finished  wall. 
The  surface  of  the  bottom,  upon  which  the  lowest 
block  is  laid,  is  prepared  by  dredging,  or  where  already 
low,  by  filling  up  to  the  required  grade  with  mass  concrete 
or  a  rubble  mound.  The  final  leveling  is  made  in  the 
chamber  of  a  diving  bell,  to  be  described  in  a  later  article. 
Inside  oj;  tliis  bell  the  sttbsurface  is  cleaned  nn  and  where 


plumbed  and  fastened  into  the  corresponding  grooves  in 
the  last  stack  already  set.  After  the  block  is  lowered 
to  bearing  on  the  pedestals,  the  succeeding  blocks  of  the 
stack  are  placed  until  the  stack  is  complete.  The  sealing 
concrete  for  the  two  bottom  risers  is  then  placed  by 
l)ottoin-dump  buckets  from  a  floating  concrete  mixer  or 
delivered  from  the  molding  yard  concrete  mixer  by  flat 
cars  running  on  the  standard  gage  track  behind  the  crane, 
and  then  the  flUing  of  the  jiroper  cells  with  concrete  to 
the  top  of  the  stack  is  com])leted.  After  this  filling  is  fin- 
ished, grout  is  forced  into  the  vertical  10-in.  holes,  whii-h. 
matching  up,  form  a  continuous  well  through  the  stack. 
It  is  expected  that  this  grouting  will  fill  any  voids  left 
where  the  bearing  of  the  blocks  is  not  perfect  or  the  con- 
crete filling  has  left  holes.  Finally  the  remaining  cells 
are  filled  with  rubble  gravel  and  sand. 

The  placing  of  the  blocks  has  from  the  first  been 
attended  witit  the  greatest  success.  The  guide  and  key 
posts  which  are  carefully  plumbed  foi  each  stack  automa- 
tically bring  the   blocks   into   true   position   without    the 
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Jl^isi^^lilll(•^'  ol'  a  ilivei'  wliose  servii:u.s  aic  n'i|uircd  unU  loi- 
inspeclioii  aiiil  to  see  tluil  all  is  clean  and  clear  I'oi-  the 
l)ottom  bloeks  and  mass  conereto  ol'  each  stack.  i\o  dilli- 
ciilty  is  found  in  keeping  [lie  stacks  vertical  or  in  seiin- 
ing  good  alignment.  The  tendency  to  "crec])"  longitud- 
inally or  to  get  out  of  line  is  corrected  by  using  diH'erenI 
comhinations  ol'  the  three  standard  sizes  ol'  |)()sls  pio- 
vided.  The  variation  in  levels  between  the  highest  and 
lowest  corners  of  the 
not  averau:e  more  thai 


lully  wooded  section  highly  desirable  as  a  residential,  park 
and  recreation  district.  On  this  account  the  line  \va,s  kept 
uell  back  from  the  water,  and  all  crossings  of  streets  lead- 
ing to  the  water  side  district  are  to  be  carried  above  gradf 
111!  handsome  reinforced  concrete  arch  bridges. 

Subaqueous  Excavation 
The  landing  quay  and  piers  were  located  to  fit  as  closely 
as  possible  to  the  natural  shore  line  so  that  excavating 
below  water  for  the  required  depths  would  be  at  a  mini- 
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DETAIL.S  OF  THE  CO.NCRETE-BLOCK  QUAY  WALL  USED    IN   HALIFAX    TERMINAL.S 


id'  wall  have  already  been  set  with  a 
l.jO-tou  staudard-gage  steam  locomo- 
tive wrecking  crane  which  travels  out 
on  ordinary  railway  track  laid  on 
stringers  resting  ou  the  stacks  of  empty 
blocks  and  extended  by  stack  lengths 
of  22  ft.  as  the  block  setting  proceeds. 
The  same  crane  is  u.sed  for  lifting  the 
bloeks  from  the  molding  platforms 
to  standard  flat  cars  on  which  the 
bloeks  are  transported  out  to  the  wall 
head.  As  many  as  two  stacks  each  of 
nine  blocks  have  been  set  in  one  work- 
ing day  and  an  average  per  day  of  one 
stack  of  blocks  loaded  from  the  yard 
and  set  in  the  wall  is  easily  main- 
tained. 

As  the  map  in  Fig.  J  .shows,  the  new 
railway  entrance  leaves  the  old  main 
line  at  the  lower  end  of  Bedford  Basin 
and  continues  down  the  west  side  of  the 
city  to  the  tenninal.s,  a  distance  of  about  6  mi.      Except 
for  the  freight  yard  along  the  shore  of  the  Basin  and  the 
four-track  approach  to  the  terminal  yards,  the  line  will 
be  two-track.     On   account  of  the  topogra|)liy   and  ■  the 
.-liort  length  of  the  new  line,  it  was  impossible  to  balance 
the  cuts  and  (ills,  so  most  oF  the  work  is  in  cut,  the  spoil 
l)eing  carried  north  to  make  the  freight  yard  and  south 
to  the  breakwater  and  back  (ill  of  the  quay  and  pier  walls. 
T''he  total  excavation  is  about  lyj  million  cubic  yards  and 
the  deepest  cut  about  (50  ft. 

•Some  difficulty  was  experienced  in  locating  the  line  be- 
cause the  Northwest  Arm,  along  which  it  runs,  is  a  hcauti- 


.SKETCH   SHOWING   METHOD  OF  LAYING   BLOCKS   IN  QUAY  WALL 

mum.  However,  it  is  necessary  to  dredge  about  25(1,001) 
eu.yd.  of  the  rock  bottom  to  attain  the  desired  low-water 
depths  (maximum  45  ft.),  and  this  s])oil  is  used  mainly 
in  filling  in  behind  the  walls.  This  excavation  for  the 
most  ])art  is  in  I'airly  hard  rock  which  re(|uires  blasting 
before  dredging;  but  in  some  low  areas  the  rock  lies  at  a 
depth  ol'  from  50  to  !I0  ft.  and  it  is  necessary  to  dredge 
out  Ihc  ii\ci'lying  nniil.  In  tliive  sections  a  granite  rubble 
mound  is  dc]iositcd  to  form  a  foundation  I'or  the  quay- 
wall  l)l(H-ks. 

The  railway  connection  to  the  terminals  and  the  details 
(if  (he  cnnti-act  work  which  comprise  the   block- making. 
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dredging,   diving-bell   methods,   quarrying,   ete.,   will   be 
described  in  later  articles. 

Tlie  deep-water  terminals  at  Halifax  are  Ijeiug  built 
liy  the  Department  of  Eailways  and  Canals,  under  the 
direction  of  the  iiinister,  Hon.  Frank  Cochrane,  and 
under  the  direct  personal  supervision  of  F.  P.  Gutelius, 
General  Manager  of  the  Canadian  (Jovernment  Eailways. 
1  tesign  and  construction  are  in  immediate  charge  of  James 
McGregor  as  Superintending  Engineer,  with  F.  W.  Cowie, 
of  Montreal,  as  Consulting  Engineer  on  the  dock  works 
and  C.  B.  Brown,  Chief  Engineer  of  the  Canadian  Govern- 
ment Eailways,  as  Consulting  Engineer  on  the  railway 
works.  A.  C.  Brown  is  Eesideut  Engineer  on  the  dock 
works,  E.  H.  Smith  is  Besident  Enii^ineer  on  the  railwav 
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works  and  ,).  .J.  ilacdonald  is  Office  Engineer.  The  rail- 
way grading  contract  is  held  by  the  Cook  Constructi<in 
( 'o.,  Ltd.,  and  Wieaton  Bros.,  with  Andrew  Wheaton  and 
I.  J.  Bowes  in  cluirge,  and  the  dock  contract  by  Foley 
Bros.,  Welch.  Stewart  &  Fauijuier,  with  J.  P.  Porter  and 
E.  B.  Porter  in  charge  of  operations  representing  the 
company   and   J.    W.   Eoland   as   their   Chief   Engineer. 

Bs'itisib  Ceffimeirat  Speci^c^feiosa 

In  a  new  edition  of  the  British  Standard  Specification 
for  Portland  Cement  (obtainable  from  the  Engineering 
Standards  Committee,  28  Victoria  St.,  Westminster,  Lon- 
don, S.  W.)  some  changes  in  the  fineness  and  strength 
provisions  are  made.  The  new  fineness  clauses  allow  a 
maximum  residue  of  14%  through  a  180-mesli  sieve  and 
1  %  through  a  76-mesh.  The  maximum  tensile  strengths 
for  seven  days  have  been  raised  to  -loO  lb.  per  sq.in.  for 
neat  cement  and  200  lb.  per  sq.in.  for  1 :  3  mortar. 

The  growth  of  tensile  strength  required  at  28  days 
both  for  neat  cement  and  cement  and  sand  is  now  obtained 
by  means  of  a  formula  in  place  of  the  fixed  jierceutages 
which  have  been  specified  hitherto.  The  formula  gives 
a  progressive  increase  instead  of  the  somewhat  irregular 
steps  of  the  method  previously  adopted,  but  has  the  ett'ect 
of  requiring  a  somewhat  increased  percentage  of  growth 
on  the  higher  seven-day  figures. 

The  clauses  dealing  with  the  preparation  of  the  bri- 
(juettes  have  been  anii)lilieil,  the  procedure  being  described 
'!!  greater  detail  than  has  ])reviously  been  the  case.  Eani- 
niing  and  hannnering  are  expressly  prohibited,  but  the 
wording  of  these  clauses  still  leaves  scope  for  wide  diit'er- 
cnces  of  opinion  as  to  the  quantity  of  water  to  be  used 
and  the  precise  methods  of  filling  the  molds.  In  the 
test  for  final  setting  time  the  Vicat  needle  is  provided 
with  a  fixed  metal  circular  cutting  edge  set  ^  innL 
back  from  the  point,  with  the  idea  •that  this  will  clear 
llu'  sciuii  which  SDnu'tinics  Forms  on  the  surface  of  the  pat. 
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TIk'  New  York  \h\viiv  Canal  will  tcriniiiatc  at  Biill'alo, 
.\.  v.,  ill  tlu'  old  lOrio  l>asiii.  uiiich  is  hciiif;-  (Icopeiicil 
and  iuiin'oved  I'or  tho  purpose.  The  basin  extends  uorth 
along  tlie  shore  line  Iroiu  the  mouth  of  the  Buffalo  River 
to  the  new  Black  Roek  chamiel  and  is  formed  by  the  old 
New  York  State  breakwater,  of  stone  masonry.  Thcri' 
were  originally  three  ])icrs  running  from  the  inner  side 
of  the  breakwater,  and  the  depth  of  water  was  about  1) 
to  14  rt.  Of  late  years  the  basin  has  beeoine  obstructed 
by  a  number  of  sunken  vessels  and  scows. 

The  work  of  adapting  the  basin  for  the  Barge  Canal 
terminal  consists  of  building  two  piers  out  from  the 
shore,  dee])ening  the  entire  area  to  23  ft.  of  water,  re- 
moving the  old  piers  at  the  breakwater,  and  removing 
about  400  ft.  of  the  south  end  of  the  breakwater  in  order 
to  give  an  outlet  to  Lake  Erie. 

The  plan  of  the  terminal  basin  is  shown  in  Fig.  1. 
The  work  is  under  the  direetion  of  Frank  M.  Williams, 
State  Engineer.  L.  D.  Brownell  was  formerly  Resident 
l']ngiueer  and  E.  H.  Anderson  is  Assistant  Engineer  in 
('barge.  H.  S.  Kerbaugh,  Inc.,  of  Bxiffalo,  has  the 
contract. 

Deepeninu  the  Basin 

The  depth  of  wafer  was  from  3  to  12  ft.,  with  roik 
at  a  depth  of  15  to  25  ft.;  but  rock  excavation  was  re- 
quired over  nearly  the  entire  area.  The  material  above 
the  rock  was  mainly  sand  and  clay,  with  some  hardijaii. 
Tiie  loose  material  (860,000  cu.yd.)  was  removed  with 
a  large  dipper  dredge  having  a  50-ft.  steel  boom  and 
a  bucket  of  7-cu.ft.  capacity.  The  wrecked  vessels  were 
mainly  removed  by  means  of  a  derrick  boat  181x36  ft.. 
having  at  each  end  a  stiff-leg  derrick  of  T5  tons'  capacity, 
with  53-ft.  mast  and  83-ft.  boom. 

For  rock  drilling,  two  drill  boats  arc  employed,  one 
having  five  and  the  other  Idiir  drill  frames.  These  drill 
31^-in.  holes  to  a  depth  oT  about  26  ft.  below  water. 
Each  hole  is  charged  with  about  .^O  lb.  of  60^  dyna- 
mite, the  cartridges  being  put  ddwii  through  a  21/4 -in. 
pipe  in  the  drill  hole.  Tlic  sbattcic.l  n.ck  (280,000  cu. 
vd.)  is  remo\ed  by  the  dredges  and  eitliei'  loaded  into 
scows  or  deposited  directly  at  the  site  fur  the  ne«-  piers. 

COXSTIIUCTION    OF  THE   i^lUliS 

The  two  [liers  will  be  used  For  the  transfer  of  freight 
between  the  <'anal  boats  and  railway  ears  or  lake  \essels. 
They  will  be  diagonal  to  the  shore  line,  as  shown  in  Fig. 
1.  with  lengths  ("on  the  longest  side)  of  5<6  ft.  and  397 
ft.     Botb  will   be  150  ft.   wide.     Between  tliem   will   be 
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:i  slip  250  {\.  wide.  The  sides  and  ends  will  lie  fcu'inrd 
of  rock-filled  tindjer  cribs  resting  on  a  bed  of  broken 
rock  and  surmounted  by  concrete  walls  81^  ft.  high,  hav- 
ing their  tops  61^  ft-  above  water  level.  This  construc- 
tion is  shovm  in  Fig.  2.  The  space  between  the  two  lines 
of  cribs  will  be  filled  with  dredged  material,  the  rock 
being  dej)osited  against  the  crilis  and  the  loose  material 
in  the  central  portion. 

The  bulkhead  walls  at  the  shore  line  will  be  of  similar 
construction.  A  line  of  steel  sheetpiling  will  extend  from 
the  north  end  of  the  bulkhead  to  form  one  side  of  a 
280-ft.  slip  along  the  coal  pier  of  the  Philadelphia  & 
Reading  R.R.,  as  shown. 

The  cribs,  Fig.  3,  are  20  ft.  wide  and  20  ft.  high,  built 
in  lengths  of  100  ft.  They  are  of  12xl2-in.  timbers, 
with  planking  on  the  bottom  course  to  retain  the  rock 
fill.  The  timbers  are  put  together  with  horizontal  I14- 
in.  screw  bolts,  261/0  in.  long,  and  vertical  1-in.  button- 
head  drift  bolts,  22  and  30  in.  long.     The  drift  bolts  are 


FIG.  1.     I'LA.N  OF  THK  TERMINAL  FOR  THE  NEW  YORK 
STATIC  BARGE  CANAL  AT   BUFFALO,   N.    Y. 


FIG.    2.    CRIB    AND    CONCRETE   WALL   CONSTRUCTION 
FOR  PIERS  AND  BULKHEADS 

slightly  inclined,  as  shown,  and  are  driven  in  -jji-in-  bored 
Iioles. 

The  100-ft.  cribs  are  built  at  the  edge  of  the  water  on 
;i  tilting  platform,  which  turns  on  trunnions.  This  is 
counterweighted  to  stand  normally  level,  so  that  there 
will  be  no  danger  of  its  tilting  while  the  crib  is  being 
built.  A\'lieii  a  crib  is  completed  to  about  two-thirds  its 
full  height  it  is  launched  by  hitching  a  tackle  from  an 
overhead  frame  to  the  rear  of  the  platforuL  This  is 
done  so  that  it  will  not  be  too  heavy  for  handling,  the 
lemaining  timbers  being  added  while  the  crib  is  floating. 
Siiinc  rock  is  placed  for  ballast  and  the  crib  then  towed 
to  plai'c  and  sunk  by  tilling  with  rock  from  a  derrick 
scow.     Dredged   material   is  added   to  make  a  solid   lill. 

CoNciiK'i'E  Dock  Walls 

The  <M)iicrete  walls  forming  the  faces  of  the  piers  and 
the  bulkheads  are  built  up  of  a  bottom  course  of  con- 
crete blocks  and  an  up])er  course  of  numolithic  construc- 
tion. ■  This  is  shown  in  Figs.  2  and  I.  The  lower  course 
consists  of  flat  blocks  10x6  ft.,  3  ft.  thick,  with  reces.ses 
in  the  top  and  ends  and  weighing  about  15  tons  each. 
In  each  block  are  three  loops  or  stirrups  of  1-in.  bars 
for  (be  hoisting  slings.     These  blocks  rest  directly  on  the 
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top  tiiiilHTs  1)1'  the  crib,  at  its  miter  tncc.  Init  nrc  set  liMck 
about  12  in.  from  the  edge. 

The  up])er  part  of  the  wall  is  ])oureil  in  ])lace,  in 
lengths  of  about  40  ft.  It.-;  joints  are  made  to  correspond 
with  those  of  the  concrete  blocks  below.  The  end.s  of 
the  sections  are  connected  !)>•  vertical  keys  and  ke}T7ays 
of  triangular  section,  and  the  keys  are  painted  mth  as- 
phalt. This  part  of  the  work  isiVg  ft.  high,  4  ft.  10  in. 
«"ide  on  the  base  and  ;>  ft.  on  top,  the  water  face  being 
vertical.  At  intervals  it  is  made  wider  in  order  to  carry 
the  cast-iron  mooring  cleats.  The  concrete  mix  will  be 
1:21/^:5,  with  Niagara  River  grave!  for  the  coarse 
aggregate. 

The  upper  edge  of  the  wall  is  protected  against  wear 
l)y  a  continuous  rounded  nosing  of  malleable  iron.  Along 
the  face  of  the  wall  is  a  fender  of  two  lines  of  ]2x8-in. 
timbers,  with  posts  of  the  same  size  10  ft.  apart.  The 
timbers  are  secured  to  the  wall  by  bolts  in  iron  tubes  cni- 
bed<led  in  the  concrete. 


The  incinerator  put  in  operation  by  the  City  of  Palo 
.\.lto,  Calif.,  Jan.  7,  1914,  described  in  detail  in  Engi- 
neering News,  ilar.  4,  1915,  p.  433,  and  May  27,  1915, 
|).  1040,  has  a  daily  capacity  of  30  tons  of  mixed  refuse, 
^arl^age,  etc.  The  incinerator  is  of  the  Dundon  high- 
iiin])erature  type,  with  a  single  cell,  a  level  drj-ing 
lu'arth,   iVirced   draft,   a   combustion   and   supplementary 
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iiiinbustiou  chambiM',  a  boiler,  and  air  and  water  beaters. 
The  furnace  has  two  grates  and  a  total  grate  area  of 
■'i3  sq.ft.  There  is  special  machinery  for  handling  re- 
fuse, dead  animals  ashes  and  cliiikens.  The  plant  cost 
about  $18,000. 

The  total  amount  of  refuse  burned  in  the  vear  ending 
Juiu'  30,  1!)1.5,  was  l,871.6fi  tons.  The  weight  of  resi- 
dual clinker,  ash,  etc.,  was  449.74  tons.  Tlie  average 
amount  of  refuse  imrned  per  hr.  was  0.75  ton,  and  the 
a\<Tage  burned  per  sq.ft.  of  grate  area  was  45  lb.  per 
br.  The  amount  of  water  evajrorated  per  lb.  of  refuse 
(boiler  pressure  140  lb.)  was  0.09  II)..  which  is  excc])- 
lioiially  low  because  the  boiler  was  operated  only  a  small 
part  of  till-  time.  Ordinarily  the  water  evaporation  at 
1  10  lb.  boiler  pressure  is  about  0.25  lb.  per  lb.  of  refuse. 
The  average  coni]X)sition  of  the  refuse  was  1,044  lb.  of 
water,  401  lb.  of  combustible  matter  and  555  lb.  of  iion- 
( (inibustible  matter  per  tiui  of  refuse.  The  population  of 
I'alo  Alto  is  about  5,500. 

OPERATING    COST   DAT.\   OF   PALO   ALTO   REFFSE 

I.N'CINKRATOR 

Credits 

Receipts  from  refuse  collection  charges $3,051.00 

Sale  of  steam  to  power  plant S4.62 

Sale  of  junk 19.8.") 

Receipts  from  cremating  9  tiorses,  3  cows.  19  dOKS.  .  23.00 

iMiscellaneous    receipts    2.5.23 

$3,203.70 
Debits 
Cost  of  operation: 

Destructor  plant  wages $1,487.30 

Power    70.92 

Fuel    26.62 

Supplies    9.50 

Maintenance    11.00 

$1,605.34 

Cost  of  collection: 

Refuse  collectors'   wages $2,404.90 

Wagons    12.00 

Teams     10.00 

Repairs    41.45 

2,468.35 

General  expense: 

Salaries     $385.00 

Printing  and  stationery 194.95 

Sundries    74.65 

654.60 

Bond    interest     893.09 

Depreciation    700.13 

$6,321.51 

Loss    in    operation $3,117.81 

Under  the  method  of  collection  in  force  in  1914-15 
a  direct  charge  was  made  for  garbage  and  refuse  col- 
lections, varying  from  15c.  per  month  for  collections  once 
a  month  to  $1.75  per  month  for  daily  collections.  This 
resulted  in  a  deficit  of  about  $110  per  month,  and  since 
Jnly  1,  1915,  the  following  schedule  of  collection  charges 
has  been  in  force : 

Removal  of  garbage  twice  per  month $0.25  per  mo. 

Piemoval  of  garbage  once  per  "week 50  per  mo. 

Removal  of  garbage  twice   per  week 80  per  mo. 

Removal  of  garbage  three   times  per  week 1.25  per  mo. 

Removal  of  garl)age  six  times  per  week 2.50  per  mo. 

The  refuse  to  be  removed  is  not  limited  to  garbage, 
but  includes  all  forms  of  waste  matter  and  tree  trim- 
mings, which  are  taken  care  of  by  the  garbage  collectors 
A\ithout  extra  compensation. 

A  sanitary  inspector  is  apiioiulcd  who.se  duty  it  is  to 
e.vamine  all  jireniises  not  less  than  once  a  month  and  re- 
port any  violations  of  the  collection  ordinance  to  the 
health  officer.  According  to  the  ordinance  the  garbage 
is  to  be  collected  at  least  once  ])er  month. 

lleoovery  of  ByproiliictN  from  the  Piekllnior  Ijiquor  of  tin- 
plate  and  galvanized-wire  plants  is  announced  from  Pitts- 
burgh as  an  early  probability.  Experiments  appear  to  show 
that  both  acids  and  pigments  may  be  obtained  from  the  pickle. 
Different  colors  or  tints  would  be  produced  by  subjecting  the 
solids  to   v,'\r>'ing  degrees   of  heat. 
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SYXOrSIS — This  new  yard  if  of  llic  i/rari/y 
m'itching  type.  It  taken  the  place  of  four  old 
yards  and  is  designed  for  future  enlargement.  It 
inchides  engine  terminal  facilities.  Some  of  flic 
npecial  features  of  the  jilanf  nrr  dcscrihcil. 

To  meet  the  i-eqiiiri'iiu'iits  ol'  incveasiiig  tvaific  at 
Birmingham,  Ala,,  the  Sonthern  Ev.  has  built  (at  North 
Birmingham)  a  freight  yard  and  engine  terminal  repre- 
senting an  expenditure  of  about  $6()  1,000.  This  lias 
l)een  named  the  Finley  yard,  in  honor  of  the  late  president 
of  the  railway.  It  supersedes  four  old  yards  in  the  same 
district  and  was  designed  to  provide  for  the  probable 
needs  of  the  ne.xt  25  yr.,  separate  units  to  be  built  as 
required.  The  present  unit  includes  a  receiving  yard, 
gravity  classification  yard,  storage  yard  and  repair  tracks, 


grades  lor  the  hump  at  the  Finley  yard  are  shown  in 
Pig.  3.  The  grade  ascending  from  the  receiving  yard  is 
1.7%.  The  descent  commences  with  a  short  starting 
grade,  followed  by  0.6%  over  the  scales,  3.8%  to  the  foot 
of  the  hump,  0.89%  along  the  ladder  and  0.35%  through 
the  classification  tracks.  Vertical  curves,  20  to  50  ft. 
long,  are  used  at  all  gi-ade  intersections.  A  concrete  sub- 
way eliminates  the  necessity  of  employees  crossing  the 
hump  tracks. 

150-Tox  Track  Scale 

TJie  track  scale  on  the  hump  track  is  of  the  suspension- 
bearing  type,  150  tons'  capacity,  in  fotir  sections.  It  is 
54  ft.  long,  with  a  live  weighing  surface  of  50  ft.,  and 
has  an  automatic  weight  recorder  with  a  device  which 
prevents  a  weight  being  recorded  when  more  than  one  car 
is  on  tlie  scale.     Tlie  main  and  extension  levers  are  of 
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FIG.  1.     CINDER  PITS  AND  CINDER-HANDLING   PLANT  IN   THE  FINLEY  YARD 


roundjiouse,  sewers  and  water-supply  system,  coal-,  cin- 
der- and  sand-handling  plants,  and  lighting  and  com- 
pressed-air facilities.  The  freight  yards  have  a  total 
capacity"  of  about  3,000  cars.  The  plan  and  the  profile  are 
shown  in  Fig.  ;!  and  some  of  the  special  features  are 
described  lielo«'. 

l''i!i;i(iHT  Yards 

•The  receiving  yard  consists  of  eiglit  tracks  (45  cars 
each)  and  two  running  tracks,  the  iormer  laid  121/.  ft. 
c.  to  c,  the  latter  15  ft.  c.  to  c.  The  grade  is  level  for 
aliout  lialf  tlie  lengtli,  and  then  ascends  at  0.5%  toward 
tlie  switching  huni)>.  The  classification  yard  lias  1(1 
tracks  (47  cars  each)  and  two  running  tracks,  s])aced 
as  previously  mentioned.    The  grade  is  mainly  0.25%. 

There  are  five  caboose  tracks  (173  calioose  cars),  two 
nqiair  tracks  of  74  cars'  capacity,  ten  local  freight  and 
storage  tracks  (53  cars  each)  and  a  six-track  coal-storage 
yard  (35  cars).  The  coal-storage  tracks  descend  at  1%, 
>o  that  cars  are  run  to  and  from  the  hnp])cr  by  gravity. 

Switch  IXC  IlTiii' 

In  building  humps  or  inclines  for  gravity  switching,  the 
Soutliern  ily.  fixes  tlie  grades  by  actual  tests,  cars  being 
run  over  the  hump  and  the  grades  adjusted  to  meet  the 
local  conditions.  This  is  done  not  only  in  new  yards,  hut 
also   in   old   vards   when   new   scales   are    installed.      The 


cast  iron,  the  fifth  lever  is  of  cast  steel  and  all  ]iivots 
and  bearing  steels  are  of  special  alloy. 

The  scale  is  installed  in  an  open  pit,  as  shown  in  Fig. 
2,  having  concrete  aljubnents  and  two  intermediate  piers 
on  each  side  to  support  the  dead  platform.  The  platform 
stringers  support  the  dead  rails  by  malleable-iron  cast- 
ings the  thiclaiess  of  the  timber  deck.  The  live  rails 
are  supported  by  short  sections  of  I-beams  which  rest  on 
the  weigh-bridge  girders  and  project  between  the  floor- 
beams  to  the  iilatform  surface. 

The  weigh-bridge  is  maintained  on  the  0.6%  grade  by 
incnns  of  adjustable  wedge  blocks.  Lateral  movement  is 
checked  by  adjustable  side  buffers  and  longitudinal  move- 
ment by  buffers  on  the  ends  of  the  girders  and  just  clear- 
ing steel  plates  in  the  abutments.  The  live  and  approacb 
rails  are  connected  by  Bohannan-Dugger  easer  joints, 
which  prevent  excessive  impact  and  reduce  the  vibration 
of  the  scale  mechanism.  This  mechanism  is  protected 
by  a  timber  deck  and  dirt  shields. 

A  special  Feature  is  an  interlocking  device  for  the 
switch  above  the  scale.  This  prevents  unauthorized  use 
of  the  scale  (as  for  the  passage  of  engines)  ;  it  prevents 
cars  being  run  on  the  scale  before  the  weigh-master  has 
had  time  to  adjust  it,  and  it  places  the  responsibility  for 
weighing  and  care  of  scales.  Two  interlocking  levers 
arc  fitted  in  the  si'alc  liouse,  the  door  of  which  must  be 
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ilosetl  beloi'e  ^ithei-  lever  can  be  operaUul.  Tlic  dnoi 
being  closed,  the  throw  of  the  lirst  lever  loeks  the  dom- 
iiiul  unlocks  the  lever  controlling  tlie  switch.  'I'lie  tliiow 
1)1'  the  latter  then  locks  the  door-controlling  lever.  Before 
the  weigh-master  can  open  the  door  to  leave  the  sinlc 
house  he  must  close  and  lock  llu'  swiu-li  l)\  tlii'ouiiig 
the  second  lever. 

The  track  at  the  lower  end  oi"  the  scale  is  equijiped  wiih 
a  spring  switch.  For  night  work  there  are  two  elei-tric 
headlights  so  mounted  on  posts  that  their  rays  intersect 
-1  ft.  above  the  rail  and  directly  in  front  of  the  scale 
beams,  (ieneral  lighting  of  the  scale  and  upper  |)art  of 
rars  is  furnished  by  a  40-watt  cluster  of  !am|)s  nu  the 
front  of  the  scale  house. 

When  a  train  having  both  weigh  and  nonweigh  curs  is 
being  passed  over  the  hump  the  foi-eman  oi'  th(>  switch- 
ing crew  notifies  the  weigh-master  of  th.e  approach  of 
each  weigh  car  by  means  of  an  elccti'it-  bed  in  the  scale 
bouse,  operated  by  a  ])usb-buttiin  at  tlic  bum]'. 

ExGixE  Terminal  Facilitiks 
The  roundhouse,  02  ft.  wide,  is  of  reinforced  concrete, 
with  a  roof  slab  of  concrete  and  hollow  tile  covered  with 
tar  and  gravel  rooting.  There  are  25  engine  pits,  with 
one  truck-wheel  drop-pit  and  one  driving-wheel  dro]i-pit. 
'{■■he  windows  are  of  wire-glass  and  metal  sash,  each  win- 
dow having  an  area  of  284  ft.  (58%  of  the  panel  area). 
The  floor  is  of  creosoted-wood  blocks  on  5  in.  of  concrete. 
The  turntable  is  90  ft.  long,  motov-ojierated.  in  a  con- 
crete pit. 

The  ash-handling  plant  is  of  special  interest  and  is 
shown  in  Fig.  1.  There  are  four  ashpits,  160  ft.  long, 
arranged  in  pairs,  each  pair  equipped  with  an  electric 
overhead  traveling  crane.  The  cranes  have  a  span  of  -46 
ft.  8  in.,  supported  by  steel  runways  on  bents  20  ft.  6  in. 
I .  to  c.,  with  a  clearance  of  16  ft.  over  the  tracks.  They 
handle  ll^-yd.  grab  buckets.  Each  crane  is  operated  by 
one  man.  The  pits  are  of  plain  concrete,  4x4  ft.,  with 
track  rails  fastened  to  inverted  channels  secured  to  the 
top  of  the  walls  by  U-bolts.  The  bottoms  are  sloped  for 
drainage  and  are  protected  from  damage  by  the  grab 
buckets  by  means  of  two  rails  embedded  at  the  surface  of 
the  concrete. 

The  coaling  station  (of  reinforced  concrete)  has  a 
capacity  of  l.OflO  tons,  of  which  60  tons  is  held  in  four 
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]")-ton  scale  pockets,  fed  from  the  main  bin  above.  Coal 
is  dumped  from  hopper-bottom  cars  into  a  track  hopper 
and  elevated  to  the  storage  pocket  by  a  motor-driven 
elevator  of  the  chain-and-bucket  type  at  the  rate  of  alwut 
100  tons  per  hr.  Locomotives  on  either  of  four  tracks 
are  supplied  with  coal  from  the  scale  pockets.  The  scales 
are  fitted  with  type-registering  beams,  enabling  the  oper- 
ator to  determine  the  amount  of  coal  taken  by  each  engine. 
The  sand-storage  and  drying  building,  of  reinforced 
concrete,  has  a  capacity  of  100  cu.yd.  of  wet  sand.  From 
the  track  hopper  the  sand  is  elevated  to  the  storage  bin 
by  a  motor-driven  belt-and-bucket  elevator.  It  is  fed  by 
gravity  to  three  stove  driers  under  the  bin  and  the  dry 
sand  is  delivered  to  a  steel  drum,  from  which  it  is  con- 
veyed by  compressed-air  to  a  storage  tank  in  the  monitor 
of  the  coaling  station.  From  there  it  flows  by  gravity 
to  spouts  at  the  coaling  tracks.  A  motor-driven  com- 
pressor is  located  in  the  drying  room.  Sand  is  delivered 
to  the  wet  bin. at  about  35  tons  per  hr.  and  dried  at  the 
rate  of  about  1  ton  per  hr. 

Air-Brake  Testing  Eqiipjient 

Facilities  have  been  installed  for  testing  the  brakes 
on  trains  made  up  for  departure.  A  motor-driven  com- 
pressor, with  a  capacity  of  1,000  cu.  ft.  of  free  air  per 
minute  (at  100  lb.  pressure  and  150  r.p.m.)  delivers  air 
to  a  receiver  54  in.  in  diameter  and  12  ft.  long,  located 
aliove  ground  and  about  50  ft.  from  the  compressor  house. 
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A  2'._.-in.  « rouji'lit-irdU  main  is  liiiil  in  n  i-rcosoti'il-^nuil 
box  so  as  to  be  readily  ai-cessihle,  and  Troni  tliis  IVi-in. 
lines  are  run  to  the  center  of  eaeh  yard  track  at  about 
the  clearance  point.  Kacli  is  connected  to  an  angle  cock 
and  standard  hose  coujjling  inside  a  reini'orced-coiu  rclc 
service  box.  which  is  flush  with  the  tops  of  the  tics. 

The  distance  from  the  air  compressor  along  the  2J/2-in. 
main  to  the  farthest  service  box  is  about  fi,550  ft.  There 
lire  38  outlets,  one  at  each  end  of  1.5  tracks  in  the  classifi- 
cation yard  and  one  at  the  west  end  of  each  of  the  S 
tracks  in  the  local  freight  and  storage  yard.  Condensa- 
tion reservoirs.  24  in.  diameter  and  ^fi  in.  long,  equipped 
with  drain  cocks,  are  placed  in  conci-cte  pits  at  the  lowest 
jioints  ill  the  main  pipe  line.  The  comiiressor  also  siip- 
iilies  air  to  the  roundhouse. 
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The  entire  yai-(l   is  liglitcd 
100  ep.,  located  as  indicated 
of   the  ])oles   carry   electric   1 
audible  signals  to  the  switchii 
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indical<'  the  personality  and  jud>;ineut  ot  the  cajididates. 
Written  ami  oral  examinations  were  given  equal  weight, 
and  the  three  with  the  highest  averages  were  appointed 
at  a  salary  of  •iil,.500  per  year. 

The  method  of  examination  was  ad(.>|ited.  it  is  stated, 
i'eeause  it  is  cheaper  for  both  state  and  candidate,  it 
enables  the  candidate  to  take  the  examination  without  the 
knowdedge  of  his  employer  and  it  more  closely  approx- 
imates working  conditions.  The  Wisconsin  Civil  Service 
(Commission  has  employed  the  same  general  method  in 
the  selection  of  a  su])ervisor  ol'  ajiprentices.  The  ques- 
tions asked  follow : 

1.  Discu.ss  the  purpose  and  methods  of  fire-resisting  con- 
sti'uction.  What  safeguards  ag.ainst  Are  would  you  employ 
in  (1)  a  five-story  reinforced-eoncrete  hotel:  (2)  a  three- 
story  furniture  factory,  of  mill  construction,  100x150  ft.? 

2.  (a)  Suppose  you  are  sent  to  inspect  a  theater  built  some 
ye.ars  ago  in  a  town  of  5,000  people,  you  find  the  theater  to 
lie  as  shown  on  the  accompanying  plan.  What  would  you  do" 
•Suppose  the  manager  of  the  theater  says  your  requii-ements 
are    uni-ensonahle ;    that    lie    has    run    the    tlieatei'    for    15    yeai-s 
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rent    is  ])urchased   from   a    local   com- 
pany. 

The  local  water  company  furnishes 
water  for  yard  aiul  fire  protection 
purposes,  the  railway  eomijany  in.stall- 
ing  the  pipe  lines  on  its  property  and 
having  two  elevated  tanks,  of  Od.OOO 
and  48,000  gal.  A  circulating  high- 
pressure  main  for  fire  jjrotection  takes 
water  directly  from  the  water  com- 
pany's mains.  There  are  two  sewage- 
treatment  plants,  one  near  the  round- 
house and  the  other  near  the  yard  of- 
fice. Each  consists  of  .settling  tanks  and 
intermittent  slow  sand  filter  beds.  The 
yard  has  a  complete  drainage  system. 

The  terminal  was  built  under  the  di- 
rection of  B.  Herman,  Chief  Engineer 
of  .Maintenance-of-Way  and  Structures 
lin,  Assistant  Chief  Engineer  of 
and  Structures. 
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that   he   would   have   to   go   out 
te    the    changes    which    you    ask 
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.\ii  unusual  civil-service  examination  for  assistant 
building  inspector  was  held  in  Madison  on  Aug.  28  by  the 
Jiidiistrial  Commission  of  Wisconsin  (Sydney  G.  Wil- 
liams, JJuilding  Inspector);  Each  candidate  wrote  his 
answer  in  his  home,  without  siipervisioh.  Accompanying 
the  list  of  questions  were  the  following  instructions: 

The  questions  are  of  such  a  nature  that  the  answers  can 
be  written  in  4  hr.  You  are  pertiiitted  to  consult  any  books 
or  other  printed  matter  that  you  desire,  including  the  state- 
liuilding  code,  of  which  a  copy  has  been  sent  you,  provided 
you  note  in  connection  with  each  question  all  ijooks  or  other 
references  which  you  consulted.  You  are  not  expected  to 
liave  an  exact  knowledge  of  the  requirements, of  the  pi'esent 
Hate  building  code,  but  rather  to  answer  the  questions 
:  -cording  to  what  you  understand  to  be '  sta,ndard  practice. 
^-  ou  are  also  permitte<l  to  consult  other  pei'sons  if  you  desire, 
I  ul  you  are  advised  not  to  rely  on  such  information  but  to 
:'nswer  the  questions  on  the  basis  of  your. own  experience 
;.nd  judgment.  You  will  note  in  connection  w-ith  each  ques- 
tion  all"  persons  whom   you  consulted. 

The  eight  persons  who  pas.sed  the  examination  were 
a>seml)]ed  for  an  oral  examination,  wliicli  was  desiuned  to 


and  never  had  a 
ness  rather  than 
will  you  do  then? 

(b)  Let  the  same  plan  now  represent  thf  plan  for  .a  new 
theater,  sent  to  you  for  approval.  What  changes,  if  any, 
would    you    require? 

3.  What  are  the  main  points  of  danger  to  workmen  on  new 
buildings?  What  would  you  (as  state  inspector)  do  to  pre- 
vent accidents  on  a  large  building  having  a  steel  frame,  con- 
crete  floors   and   brick   wall? 

4.  Design  eitlier  {1)  a  reinforced-eoncrete  floor  over  a 
school  boiler  room,  14x20  ft.,  the  room  aljove  being  a  class 
room;    or     (2)    a    wood-joist    floor    for    the    .auditorium    of    a 


church,  40x60  ft.  i 
in  the  basement. 

5.  Tf  ordered  tc 
ment  bou.se,  wha 
What   standards    i 


plan. 
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of  columns  being  permitted 


spect    a   three-story,    twelve-family    tr 


Marketed  Proilnctioii  »f  IMii^Npliate  Rook  in  the  L'niteil 
States  in  1914  was  2,734,043  long  tons,  valued  at  $ii,60S,041.  ac-- 
cording  to  W.  C.  Phalen,  of  the  United  States  Geological  Sur- 
vey. There  has  been  a  decrease  since  1913  amounting  iii 
ciuantity  to  337,178  tons  or  12%,  and  in  value  to  IS";;.  The 
production  of  phosphate  rock  has  been  steadily  increasing  for 
many  years,  with  an  occasional  exception,  until  1914,  when  a 
diminished  output  is  recorded,  caused  cliiefly  by  conditions 
outside  the  country.  Stocks  on  hand  at  the  close  of  1914 
showed  a  decrease  for  the  entire  country  amounting  to  99;. 
Tn  1'914  Florida,  the  leading  state  in  the  production  of  phos- 
phate rock,  marketed  2,138,891  tons,  or  78'7r  of  the  entire  pro- 
duction of  the  United  States.  The  Florida  phosphate  rock 
consists  of  hard  rock,  land  pebble  and  river  peblile.  Exports 
.■unounted   to   9fi4,l]4    tons. 
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A  car-stop  -wliich  catclics  the  wheels  of  cars  instead  of 
acting  as  a  bumper  lias  been  applied  by  a  number  of 
railways,  especially  on  stub  tracks  ending  at  streets  or 
other  points  where  it  would  be  dangerous  for  a  car  to 
overrun  the  track.  In  the  past  a  large  number  of  very 
serious  accidents  ha\c  occurred  at  just  such  locations 
where  the  ordinary  lnun])or  hail  been  installed. 
C.  L.  of  Tracff 
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As  shown  in  the  accomjjauying  drawing,  it  consists 
of  two  sets  of  castings  forming  a  lo-ft.  continuation  of 
the  track  rails  and  having  a  series  of  concave  depressions 
to  engage  the  wheels.  These  castings  are  placed  on 
6xl0-in.  stringers,  inclined  to  give  a  rise  of  24  to  30  in. 
at  the  rear  end.  It  would  take  very  high  speed  to  drive 
a  car  to  the  end  of  this  device,  and  the  raised  end  would 
then  keep  it  from  over-running.  The  depressions  are 
about  29  in.  c.  to  c,  with  a  drop  of  31/1  in-  for  the  first 
two  and  5I/2  in-  for  the  others. 

The  car  wheels  ride  on  their  flanges  on  the  car-stop 
and  the  brakeshoes  and  rigging  are  carried  clear  of  the 
ridges  as  shown  in  the  section  in  the  accompanying 
drawing. 

The  device  is  made  by  the  Saunders  Car  Stopper  and 
Equipment  Co.,  113  North  2nd  St.,  St.  Louis,  Mo.  The 
Southern  Railway  Supply  Co.,  St.  Louis,  is  sales  agent. 


Made  ana  M.  S.  T.  Txuiirainie]! 

An  aerodynamic  laboratory  lor  the  study  of  the  char- 
acteristics of  air  currents  has  been  constructed  and  is  the 
first  building  completed  in  the  new  group  of  the  Massa- 
chusetts Institute  of  Technology  at  Cambridge,  Mass. 
The  laboratory  consists  of  an  inexpensive  structure  hous- 
ing a  wooden  tunnel  1  ft.  square  and  about  40  ft.  long, 
through  which  air  is  drawn  by  means  of  a  four-blade 
wooden  propeller  7  ft.  in  diameter,  revolved  by  a  25-hp. 
electric  motor  with  chain  drive.  The  flow  velocities 
ol)tainable  are  as  high  as  3.5  mi.  per  hr. 

The  portion  of  the  tunnel  ne.xt  to  the  fan  is  built  of 
a  sheet-metal  cylinder,  which  diminishes  in  size  toward 
the  connection  with  the  wood  section.  A  wire  grating 
is  located  just  within  the  tube  to  catch  any  objects  which 
might  be  drawn  toward  the  fan,  thus  protecting  the  latter 
from  injury.  The  mouth  of  the  tunnel,  at  the  opposite 
end  from  the  fan,  is  fitted  with  horizontal  tubes  12  in. 
long,  to  give  direction  to  the  air  after  it  enters  the  tunnel. 

Midway  of  the  tunnel  are  planes  for  objects  on  which 
tests  are  to  be  made,  and  beneath  this  is  located  a  bal- 
ance which  weighs  three  components — the  forward  push 
of  the  air  on  an  object,  the  lift  and  the  twist  of  air  cur- 
rents at  varying  velocities.  This  apparatus  was  manu- 
factured in  England  on  the  pattern  of  one  now  in  use 
at  the  jSTational  Physical  Station  at  Teddington  and  was 
exhibited  at  the  Eoyal  Academy,  London,  before  being 
sent  to  America.  It  is  the  only  machine  of  its  kind  in 
this  country.  The  accompanying  views  illustrate  some 
of  the  details. 

Pressure  gages  for  tests  of  air  pressures  on  objects  in 
various  relations  under  varying  velocities  can  be  placed 
at  different  locations  in  the  tunnel,  and  experiments  are 
being  made  with  propeller  blades  for  aeroplanes  to  deter- 
mine their  most  efficient  shapes. 

The  courses  in  aerodynamics  at  the  Institute  of  Tech- 
nology are  given  by  the  Department  of  Naval  Architec- 
ture and  Marine  Engineering.  The  laboratoi-y  equip- 
ment and  instruction  are  in  charge  of  Lieut.  J.  C. 
Hansaker,   IJ.    S.    N.,   who   was   detailed   for  this   work. 


A — Exhaust  fan 

B — Aerodynamic  balance 

C — Manometer 
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grading  at  once  (last  winter),  and  for  this  purpose  a 
steam  shovel  was  employed.  As  soon  as  pavement  work 
could  be  begun  in  the  spring,  the  whole  force  was  em- 
ployed laying  track  on  the  left-hand  shoulder  of  the 
roadway.  Old  discarded  ties  and  second-hand  60-lb.  rails 
were  used.  When  about  %  mi.  of  track  had  been  laid 
the   paving  work   commenced. 

The  roadbed  was  finished  to  subgrade  by  hand  shov- 
eling and  carting  (Fig.  3),  then  rolled  and  the  concrete 
base  laid  to  the  end  of  the  track.  The  supply  train  for 
this  stage  of  the  work  consisted  of  a  box-car  of  cement 
on  the  forward  end,  a  gondola  car  of  sand  and  two  gon- 
dola cars  of  gravel  (Fig.  2).  These  were  kept  abreast 
or  somewhat  ahead  of  the  Koehring  paving  mixer.  The 
cement,  sand  and  gravel  were  unloaded  into  wheelbarrows, 
the  cement  in  bags  and  the  sand  and  gravel  through 
wooden  chutes.  One  car  of  gravel  was  so  spotted  that  this 
material  could  generally  be  discharged  directly  into  the 
mixer  hopper.  Water  for  the  mixer  was  pumped  from 
small  streams  crossing  the  road  and  piped  alongside 
the  pavement  on  the  right-hand  side.  A  valve  for  a  hose 
connection  was  placed  about  every  300  ft.  on  this  pipe 
line. 

It  required  considerable  ingenuity  to  handle  the  cars 
correctly,  for  the  contractor  had  but  one  locomotive  (45- 
ton   Sliay  geared),  and  a  614%  grade  near  the  begin- 


During  the  summer  and  fall  of  this  year  a  G.l-mi. 
brick-paved  country  road  was  constructed  from  New  Lex- 
ington toward  Somerset,  Ohio,  under  unusual  conditions. 
The  contractors  succeeded  in  doing  away  with  practically 
all  hauling  problems  by  building  an  extension  of  the  Penn- 
sylvania Lines  alongside  the  roadway  and  bringing  cement 
and  brick  direct  from  the  manufactory  to  the  job. 

The  pavement  begins  about  600  ft.  from  the  union 
station  of  the  Pennsylvania  Lines  and  the  Toledo  &  Ohio 
Central  R.R.  at  New  Lexington.  Here  the  contractors' 
railway  connects  with  the  side  tracks  of  the  Pennsylvania 
Lines,  and  in  the  intervening  600  ft.  between  the  main 
line  and  the  beginning  of  the  pavement  a  siding  was 
built  to  accommodate  three  or  four  cars.  This  served 
as  the  contractors'  sorting  yard. 

The  new  pavement  follows  the  line  of  the  old  road. 
The  soil  is  heavy  clay.  Before  deciding  on  the  construc- 
tion methods  the  contractors  came  to  the  conclusion 
that  teaming  or  motor-truck  hauling  was  out  of  the 
question,  and  it  was  then  that  the  decision  was  made 
to  build  a  standard-gage  construction  railway. 

The  design  called  for  a  brick  pavement  16  ft.  wide 
with  -"i-ft.  earth  shoulders.     It  was  determined  to  begin 
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niiijjc  of  his  track  prevontcd  luuilinj;'  more  tliMii  one  car  at 
a  time  on  tliis  part  of  the  lino,  and  there  were  no  sidings 
other  than  the  one  at  the  beginning  of  the  track.  The 
four  cars  of  material  made  about  one  day's  work  (fiOO 
ft.  of  4-in.  concrete  base),  so  that  cars  could  lie  sliifted 
at  night  or  out  of  working  hours. 

Wlien  the  base  was  constructed  to  the  end  of  the 
I  r.in])leted  track,  five  or  six  carloads  of  brick  were  brought 
up  and  distributed  at  proper  intervals.  About  this  num- 
ber of  car  loads  was  laid  in  a  day.  The  brick  were 
shipped  in  gondola  cars,  and  to  unload  them,  a  shelf 
was  hung  by  brackets  to  the  side  of  the  car.  Two  or 
three  men  in  the  car  laid  the  bricks  on  this  shelf.  On  the 
ground  below,  a  two-step  bench  was  laid  parallel  to  the 
car.  This  permitted  the  men  below  easily  to  reach  the 
brick  on  the  shelf  and  to  transfer  them  to  the  pavers. 
Fig.  1  shows  a  pile  of  brick  at  the  side  of  the  roadway, 
but  this  was  the  exception ;  they  wei-e  unloaded  during 
a  wet  spell  to  release  a  car. 

The  grouting  was  not  done  until  the  brick  had  been 
laid  up  to  the  end  of  the  completed  base.  Then  a  grout- 
ing car  was  run  over  the. line.  This  was  a  steel  gondola. 
The  sand  and  cement  were  mixed  in  the  bottom  of  the 
car  and  transferred  to  a  grout  box  on  the  pavement  by 
a  chute.  The  grouting  was  carried  on  continuously,  the 
same  crew  working  successively  at  tlie  different  operations. 

The  specifications  did  not  limit  the  amount  of  brick 
laid  before  grouting  the  joints.  The  wording  is :  "Soon 
after  the  pavement  has  been  properly  compacted  and 
surfaced,  and  before  any  dirt  or  other  foreign  material 
has  entered  the  joints,  they  shall  be  filled  with  1 :  1 
Portland  cement  grout." 

'\Mieu  the  pavement  was  completed,  another  34-mi.  sec- 
tion of  track  was  laid.  'Whenever  possible  the  track  con- 
struction work  was  done  at  times  when  the  crew  could 
not  be  employed  on  paving  work.  About  five  men  were 
required  as  a  permanent  track  gang,  for,  on  account  of 
frequent  rains  and  subsequent  washouts,  the  track  re- 
quired constant  attention.  Prompt  and  efficient  operation 
of  this  little  railway  prevented  the  accumulation  of  de- 
murrage charges,  so  that  this  item  did  not  enter  the 
cost. 

The  cost  of  the  railway  line  on  this  job  may  be 
roughly  estimated  as  follows:  Rails,  about  $l,.-)0()  per 
mi.;  ties  (.5c.  for  old  ones,  30c.  for  new),  about  $1,000  per 
mi. ;  labor  for  track  construction,  about  $550  per  mi., 
and  labor  for  removing  track,  about  $550  per  mi.  The 
locomotive  cost  $4,500;  but  this  could  be  considered  a 
permanent  investment.  It  is  estimated  that  the  cost  of 
handling  material  was  between  10c.  and  15c.  per  ton- 
mile. 

Aside  from  the  economy  in  this  particular  case,  it 
would  have  been  nearly  impossible  to  have  hauled  heavy 
loads  on  the  soft  shoulders  and  subgrade  of  the  roadway. 
Moreover,  no  special  outfit  (except  the  locomotive)  was 
required  for  hauling,  and  no  special  crew  was  employed 
on  hauling  work.  When  not  moving  the  construction 
train  there  was  always  plenty  of  work  for  the  locomotive, 
such  as  switching,  spotting  cars,  etc.  The  variety  of 
work  to  be  done  made  it  possible  to  keep  the  construction 
gang  busy  even  during  an  exceptionally  rainy  summer, 
when  on  many  days  no  paving  work  could  be  done. 

The  road  was  constructed  under  specifications  of  the 
Ohio  State  Highway  Department,  Clinton  Cowen,  Com- 
missioner.    The  contractors  were   Swank  &   Jfaclnlvre. 


MB3xeT(=   Stispplies  Tlhiree    Jolbsj 
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(Jasoliiic  dinkeys  haul  concrete  cars  at  a  speed  of  40 
to  50  mi.  per  hr.  on  long  hauls  from  the  mixing  plant  to 
the  Little  Scioto  Viaduct  on  the  new  Chesapeake  &  Ohio 
Northern  Ry.  now  building  in  Ohio.  The  mixing  yjlant 
is  located  near  where  the  line  crosses  over  the  main  tr;ick 


GEXKKAL    VIEW    OF    LICmX     .MIXI.XG    PLANT    NEAR 
SCIOTOVILLE,   OHIO 

and  a  siding  of  the  Baltimore  &  Ohio  Southwestern  R.R., 
about  1  mi.  east  of  Sciotoville,  Ohio,  and  supplies  con- 
crete for  the  abutments  of  this  crossing  (3,800  eu.yd.), 
for  a  20-ft.  concrete  arch  (containing  1,000  yd.)  for 
a  highway  undercrossing  located  about  1,000  ft.  from  the 
mixer  and  for  the  piers  and  abutments  of  the  1,080-ft. 
viaduct  over  the  Little  Scioto  River.  The  viaduct  foot- 
ings contain  about  6,000  yd.  of  concrete  and  are  located 
3,500  ft.  north  of  the  mixer. 

The  accompanying  view  was  taken  from  a  trestle  thrown 
across  the  B.  &  0.  S.  W.  Ry.  on  about  the  grade  line  of 
the  new  railway.  At  no  point  are  the  materials  handled 
by  hand,  except  in  the  case  of  the  cement  when  it  goes 
into  the  mixer.  The  gravel  and  sand  are  shipped  to 
the  site  on  the  B.  &  0.   and  are  unloaded  bv  derrick 
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into  hoppers  placed  directly  above  the  mixer.  The  mixer 
is  charged  from  the  hoppers  and  the  concrete  i-s  dumped 
into  l-.yd.  cars  and  taken  to  the  viaduct  and  to  the  high- 
way crossing  by  the  gasoline  dinkeys.  The  concrete  is 
deposited  in  the  forms  by  derricks  or  chutes.  On  the 
long  liauls  the  concrete  trains  consist  of  three  1-yd.  cars. 
C.  Y.  Ligou  &  Co.  are  subcontractors  under  Rinehart  & 
Dennis.  M.  J.  Caples  is  in  general  charge  of  the  work 
for  the  C.  &  0.  N.  Ry.  W.  Michel  is  Chief  Engineer. 
The  writer  is  engineer  on  Residency  No.  1. 


The  large  steel  guy  derricks  wliicli  iire  used  so  generally 
in  the  erection  of  steel  buildings  and  bridges  frequently 
give  trouble  in  swinging  because  of  the  friction  on  the 
bearing  which  forms  the  foot  of  the  mast,  and  which  is 
generally  a  liall  ■v\^orking  in  a  hemispherical  socket  in  the 
shoe.  The  swinging  is  done  usually  by  hand  power  ap- 
plied to  a  lever  on  the  mast.  In  some  cases  a  bullwheel 
and  a  cable  have  been  employed,  but  the  distance  to  the 
hoisting  engine  is  so  great  that  it  is  difficult  to  have  the 
various  signals  prompth'  obeyed,  especially  as  the  engine- 
man  has  also  to  operate  the  hoisting  and  luffing  cables. 

To  eliminate  this  difficulty  in  erecting  the  steel  fram- 
ing for  the  AVilliam  Penn  Hotel  at  Pittsburgh,  derricks 
with  roller-bearing  turntables  for  the  shoe  and  head  of 
the  mast  were  designed  by  the  Bergendahl-Knight  Co., 
of  Chicago,  which  had  the  contract  for  the  erection.  The 
derrick  thus  equipped  was  turned  by  one  man,  although 
ordinarily  three  or  four  men  would  be  required  with  a 
derrick  carrvina;  a  load.     The  derricks  and  bearings  were 


\^.£yebof^s 


k ; ^-■^-l^' — - >l 

t<  i'%-->|    Cross-Sec+ion  of  Mas+-Head  Bearing 


■    :  °  MachineScrews 


Ni^  -^  Upper  Ro//erBox 
'/J^X/^  'Upper  Ireac^ 


De+oil  o^                                                                            -Lower  Roller  Box 
Roller  and         Cross-Sec+ion  of  Shoe  Bearing  of  Mas+ 
Roller  Ring  |<~ - ^' >) 


Pap+-   Plan    of  Par+   Plan    of 

Upper  Roller  Box      Lower  Poller  Box 

ROLLER  BEARINGS  FOR  SHOE  AND  MAST- 
HEAD OP  20-TON  DERRICK 


FIG.    2.    TWO    20-TON    ROLLER-BEARING    GUY    DERRICKS, 

WILLIAM   PENN  HOTEL.    PITTSBURGH   (101-PT. 

MAST,   90-FT.   BOOM) 

built  by  the  American  Bridge  Co.     The  bearings  can  be 
applied  to  old  derricks. 

Roller  Bearinc;s  tor  Derrick  Mast 

The  mast  bearings  are  shown  in  Fig.  1.  The  foot  of 
the  mast  has  the  usual  hemispherical  foot,  so  that  pres- 
sure on  the  roller  bearing  is  centralized  even  if  the  mast 
is  not  exactly  vertical.  This  bearing  consists  of  two 
plates  or  roller  boxes,  with  a  live-ring  of  rollers  between. 
The  foot  of  the  mast  rests  in  a  hemispherical  bushing  in 
the  upper  roller  box,  which  has  a  stem  fitted  into  a  bushed 
socket  in  the  lower  box.  This  prevents  any  rocking  of 
the  upper  box  and  keeps  the  two  boxes  concentric. 

The  roller  boxes  are  steel  castings  (annealed)  and.  have 
attached  to  them  the  tapered  treads  of  tool  steel.  Be- 
tween these  are  the  28  conical  rollers,  which  are  of  die 
steel.  The  roller  axles  are  carried  in  two  forged-steel 
rings,  with  a  bronze  ring  on  the  inner  side  and  a  bronze 
washer  on  the  outer  end  of  each  roller.  The  roller  boxes 
form  an  annular  oil  chamber,  retaining  oil  up  to  the  level 
of  the  axles,  so  that  the  rollers  move  in  an  oil  bath.  The 
opening  between  the  outside  edges  of  the  two  boxes  is 
closed  by  a  steel  band  which  is  secured  to  the  upper  box 
by  screws.  This  excludes  dirt.  The  design  is  very  com- 
pact, as  the  bearing  is  only  3  ft.  square  on  the  base  and 
13  in.  high. 

The  masthead  bearing  is  of  similar  construction.  The 
liood  to  which  the  guys  are  attached  has  a  bushed  bearing 
for  the  51/2-in-  mast  pin,  and  this  hood  forms  the  upper 
roller  box,  with  the  roller  tread  secured  to  it  by  screws. 
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I'hc  IdWiT  troMil  is  carried  by  a  3()-iii.  licariiii:;  jilatc  lioitinl 
to  a  similar  ))iate  l'oriiiiiij>-  the  cap  nl'  the  mast.  'I'lie 
rollers  run  in  oil,  as  previously  descrihcil.  The  hooil  has 
eight  314-11..  holes  for  the  guys. 

Othek  Features  of  thic  DiciiuicK 
The  derrick  has  a  mast  101  I't.  high  and  a  hoom  S8  ft. 
long,  giving  a  horizontal  reach  of  90  ft.  Both  pieces  have 
two  14-ft.  removable  sections  (the  four  sections  being 
interchangeable),  and  the  splices  for  these  are  made  with 
splice  ]ilates  on  four  sides. 

The  mast  and  boom,  Fig.  3,  are  of  box  lattice  construc- 
tion, with  four  chord  angles,  4xi  in.  for  the  forn;er  and 


c/S'>) 


MAST 

FIG.    3.     20-TOX    ROLLER-BEARIXC 


ERECTION      DIAGRAM 

DERRICK 


3i/^x3i/o  in.  for  the  latter.  The  lacing  angles  are  ai/oxSi/g 
in.,  with  gusset-plate  connections.  A  special  feature  of 
the  design  is  the  use  of  horizontal  ties,  which  serve  very 
conveniently  as  ladders  for  the  use  of  the  riggers.  Across 
one  side  of  the  shoe  of  the  mast  is  a  pair  of  angles,  be- 
tween wliich  is  iitted  the  6x8-in.  oak  lever  for  swinging 
the  derrick. 

The  boom  'las  its  foot  seated  on  a  3l/^-in.  pin  in  the 
mast  shoe  and  can  be  raised  to  a  vertical  position  against 
the  mast.     Its  head  has  a  22-in.  sheave  for  the  hoisting 


cable  and  two  shackles  for  the  attachment  of  the  blocks 
for  the  lulling  and  hoisting  tackle.  The  mast  has  two 
sheaves  at  the  bottom,  one  for  the  %-in.  hoisting  cable 
running  to  the  head  of  the  boom  and  the  other  for  the 
%-in.  lulling  cable,  which  runs  over  another  sheave  at 
the  head  of  the  mast. 

The  steel  erection  on  the  William  Penn  Hotel  was  done 
with  two  20-ton  derricks  (one  old  and  one  new),  as  shown 
in  Fig.  2.  Both  of  these  were  equipped  with  the  roller 
b(>arings  described.  On  this  work  each  derrick  was  served 
by  a  50-hp.  electric  hoist  installed  in  the  basement.  The 
two  derricks  erected  about  9,000  tons  of  steel. 


Jew  J  ^ 

Two  novel  schemes  were  employed  to  backfill  a  heavy 
reinforced-concrete  river  wall  which  is  being  bnilt  in 
Cedar  T?ai)ids,  Iowa.  In  order  to  lay  the  foundations  it 
was  necessary  to  construct  a  coffer-clam  in  front  of  the 
site  of  the  wall.  This  was  of  earth,  and  it  is  this  earth 
that  is  being  used  to  backfill  the  completed  wall. 

The  Cedar  Rapids  river  wall  between  the  bridges  at 
First,  Second  and  Third  St.  was  constructed  by  Frank 
K.  Ilahn,  a  local  contractor.  The  work  is  carried  on 
under  the  supervision  of  the  Eiver  Front  Improvement 
Commission,  of  Cedar  Kapids,  for  which  M.  L.  Fox  is 
insjiector. 

A  Homemade  Ladder  Conveyor 

The  muck  is  being  elevated  from  the  coffer-dam  to 
the  top  of  the  wall  by  a  ladder  conveyor  (see  Fig.  1),  made 
on  the  job   by  the  contractor.     Materials  for  its   cod- 
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stiuction  were  obtained  from  tlie  Link-Belt  Co.  and  from 
the  Quaker  Oats  Co.,  whose  plant  is  in  the  city.  The 
buckets  are  wide  strips  of  metal  which  slide  up  a  plank 
at  an  angle  of  about  60°  with  the  plank  and  empty 
as  they  go  over  the  sprockets  at  the  top.  A  gang  of 
men  at  the  bottom  of  the  conveyor  tills  the  'buckets  by 
shovel.  The  material  is  mucky  and  does  not  readily  emp- 
ty from  the  buckets.     Any  muck  which  adheres  to  the 
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FIG.  2.    WOOD  APRON  FOR  RETAINING  6-lN.  COBBLE 
BACKING  DURING  BACKFILLING 

buckets  as  they  go  over  the  sprocket  falls  in  a  short 
chute,  which  delivers  the  muck  on  the  upper  section  of 
the  inclined  plank  in  front  of  the  ascending  buckets. 
Thus  all  the  muck  which  rises  to  the  top  of  the  conveyor 
eventually  goes  into  the  backfill. 

Wood  Apron  Holds  Cobble  Backing 
A  wood  apron,  used  in  laying  up  loose-stone  drainage 
backing  at  the  land  side  of  the  river  wall,  is  shov™  in 
the  accompanying  sketch.  As  the  backfilling  continues, 
the  6-in.  cobble  backing  is  carried  up  behind  the  wood 
apron.  This  apron  is  suspended  between  two  counter- 
forts, from  timber  beams  laid  across  the  tops  of  the 
counterforts.  The  apron  is  raised  by  a  chain-block  as 
the  work  proceeds.  The  stones  for  the  drainage  back- 
ing are  transported  in  wheelbarrows  along  the  top  of 
the  wall  to  a  point  above  the  apron,  where  they  are 
dumped. 

m. 
LrOad  TesG  ©ira    CoEticrett®    Joastls? 

Hv  .J.  H.  Byrd* 
Load  tests  of  a  concrete-joist  floor  were  made  on  two 
school  buildings  recently  constructed  in  Kansas  City, 
ilo.,  both  of  which  have  a  wing  to  the  plan  shown  by  the 
drawing.  The  Joists  span  .37  ft.  clear  between  walls  of 
common  brick,  18  in.  thick.  The  joists  are  spaced  28  in. 
on  centers. 


The  design  live-load  on  the  floors  was  90  lb.  per  sq.ft. 
The  dead-load,  consisting  of  concrete  floor  and  plaster 
ceiling  at  20  lb.,  slab  43  lb.,  metal  pan  and  lath  2  lb. 
per  sq.ft.,  and  joist  131  lb.  per  lin.ft.,  totaled  120  lb.  per 
sq.ft.  The  total  live-  and  dead-load  for  which  the  floor 
was  designed  is  210  lb.  per  sq.ft.,  or  490  lb.  per  lin.ft. 
of  joist,  equivalent  to  a  total  load  on  each  joist  of  about 
18,000  lb.  The  test  load  was  180  lb.  per  sq.ft.,  making 
at  time  of  test  a  total  load  on  each  joist  of  25,900  lb. 

In  design  the  unit  stresses  adopted  were:  Concrete, 
750  lb. ;  high-carbon  steel,  18,000  lb.  A  moment  factor 
of  -^^  was  assumed. 

The  test  load  was  applied  51  days  after  concrete  was 
poured.  Six  joists  were  loaded,  a  surface  area  of  14x37 
ft.  Sand  was  used  as  load.  A  cubic  foot  was  weighed 
carefully  and  found  to  weigh  85  lb.  (loose).  A  bin  14x37 
ft.  was  made  on  the  floor  and  2  ft.  of  sand  placed  over  the 
entire  area,  in  four  layers,  to  produce  weights  of  50  lb., 
100  lb.,  150  lb.  and  180  lb.  per  sq.ft.  The  final  weight 
probably  exceeded  180  lb.,  due  to  packing  by  laborers 
in  spreading  the  different  layers. 

Idlers  were  attached  to  each  joist  at  midspau  and  de- 
flection readings  could  be  made  at  all  times. 

The  allowable  deflection  for  each  load  (test  and  dead 
added)   was  calculated  by  the  formula 


D  = 


E. 


^bd^  ^ 


in  which  n  =  10,  Eg  =  30,000.000. 

If  tile  deflection  at  any  time  had  reached  the  calculated 
amount,  no  further  load  would  have  been  applied. 

Extensometer  readings  were  also  made  on  the  steel  to 
measure  the  actual  elongation,  and  from  these  to  calcu- 
late the  stress. 

The  results  of  the  readings  up  to  the  final  load  need  not 
be  stated.    For  the  final  load  of  about  20,000  lb.  per  joist 
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•Structural  Engineer,  Finance  Building,  Kansas  City,  Mo. 


PLAN  OF  FLOOR  THAT  GAVE  VERY  SMALL  DEFLECTION 

the  calculated  deflection  was  1.3  in. ;  the  actual  deflection 
was  -^  in.  for  three  joists  and  gV  in.  for  the  other  three. 

The  extensometer  failed  to  show  any  movement  of  the 
needle,  except  by  a  reading  glass,  which  showed  too  small 
a  variation  to  record.  A  movement  of  one  space  ( iV  in.) 
would  have  indicated  a  stress  of  300  lb.  per  sq.in.  in  the 
reinforcing  steel. 

Two  points  of  design  probably  produced  the  small 
deflection  shown.  The  first  is  the  large  belt  of  con- 
crete at  the  walls,  forming  a  deep  and  rather  strong  beam 
in   the   horizontal   plane;   in   loading  the   center   14  ft. 


Doeenilicr  0,   1915 


EN(i  IN  BERING     NEWS 


li;J5 


of  tlio  lloor,  any  tlinist  due  to  olongation  would  be  re- 
sisted by  this  beam,  fixed  at  the  ends  by  the  slab  not 
loaded.  The  second  point  is  the  %-in.  camber,  form- 
ing an  arch.  In  order  that  this  arch  may  straighten 
out,  a  movement  at  the  end  is  necessary,  and  the  beam 
resists  this  movement.  The  arch  action  also  would  re- 
lieve the  tension  in  the  steel,  probably  accounting  for 
the  low  unit  stress  in  the  steel. 

Smith,  Rea  &  Lovitt,  of  Kansas  City,  were  the  ardii- 
terts.  and  tlic  autlior  was  structural  cnijineer. 


§ft©Kti® 

Tlic  usual  speciiications  for  bituminous-macadam  pave- 
ments limit  the  size  of  the  stones  composing  the  sur- 
facing material  to  a  maximum  that  will  pass  a  2i/2-in. 
ring.  These  specifications  have  given  satisfaction  with 
trap  rociv  and  granite,  but  with  softer  varieties  of  rock 
such  as  limestone  there  is  a  tendency  for  the  stone  to 
powder  and  crush  under  the  roller  and  to  wear  under 
traffic,  which   makes  a   larger-sized  aggregate   desirable. 

To  meet  these  conditions  the  Ohio  State  Highway  De- 
partment (Clinton  Cowen,  Commissioner)  has  been  ex- 
perimenting with  the  use  of  a  surfacing  stone  that  will 
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SURFACING  AN  OHIO  STATE  ROAD  WITH  4-IN.  STONE 

pass  a  4-in.  ring  and  be  retained  on  a  2l/4-in.  ring.  The 
voids  in  this  material  are  partly  filled  with  sand,  stone 
dust  and  chips,  although  thorough  rolling  ordinarily 
breaks  up  enough  of  the  material  to  make  a  fairly  com- 
part layer. 

The  method  of  construction  is  to  spread  and  harrow 
the  stone  as  for  a  waterbound  macadam  road.  As  soon 
as  the  stone  is  partly  compacted,  stone  chips  and  stone 
dust  are  spread  into  the  voids  with  shovels.  Boiling  and 
the  application  of  screenings  are  continued  until  the  lay- 


er of  stone  is  tlioroughly  compacted  and  the  voids  suf- 
ficiently filled  so  that  the  amount  of  bituminous  material 
to  be  used  will  produce  a  dense  mixture.  The  bituminous 
binder  is  applied  by  the  penetralioii  method  witli  any  ap- 
proved form  of  apparatus. 

For  pouring  by  hand,  common  sprinkling  pots  with 
the  seams  and  comiections"  riveted  instead  of  soldered 
and  with  the  holes  in  the  nose  punched  to  approximately 
'.-,  ill.  diameter  are  used.  By  filling  the  pots  to  nearly 
the  same  level  each  time  and  by  taking  care  to  cover 
about  the  same  area  with  each  potful,  a  uniform  distri- 
bution is  secured. 

After  tile  application  of  the  bituminous  binder  the 
surface  of  the  pavement  is  spread  with  screened  washed 
gravel  y^  to  1  in.  in  size.  After  rolling  the  gravel  in,  a 
seal  coat  of  the  same  bituminous  material  is  a])plied 
and  more  gravel  is  added,  followed  by  more  rolling.  A 
total  application  of  about  2  gal.  per  sq.yd.  for  a  3-in. 
depth  of  rolled  stone  gives  excellent  results.  Washed 
gravel  instead  of  limestone  chips  is  used,  as  the  avail- 
able gravel  is  usually  harder  and  tougher  than  ordinary 
limestone  and  the  cost  is  about  the  same.  A  finer  gravel, 
14  in.  to  %  in.,  is  preferable  for  the  seal  coat.  For  a 
-l-in.  road  the  amount  of  bituminous  binder  recjuired  is 
about  214  gal-  per  sq.yd. 

According  to  A.  H.  Hinkle,  Dejnity  State  Highway 
Commissioner  in  charge  of  maintenance,  from  whom  the 
foregoing  information  was  obtained,  these  pavements  have 
given  much  better  satisfaction  than  the  older  ones  that 
were  constructed  with  the  214-in.   stone  as  aggregate. 


Ball-Bearing  Drawing  Board  for  Freehand  Work — In  mak- 
ing freehand  drawings  the  board  must  be  turned  and  shifted 
frequently  to  accommodate  the  hand  to  different  curves  and 
lines.     I  provided  my  board  vi'ith  four  ball  casters,  as  sketched. 


DR.AWING  BO.\RD  WITH  CASTERS  FOR  FREEHAND  WORK 

to  facilitate  this  turning  and  shifting.  The  casters  are  a 
standard  article,  readily  bought  anywhere.  I  found  this 
board  very  valuable  for  freehand  work. — E.  Schwartz,  Brook- 
lyn, N.  T. 

Iron  Washers  as  Form  Spacers — To  carry  lighting-wire 
conduits  the  proper  distance  above  the  floor  forms,  ordinary 
iron  washers  are  being  used  on  the  concrete  buildings  for  the 
new  cotton  terminals  at  Atlanta,  Ga.  These  washers  are 
merely  strung  along  the  conduits  at  intervals  and  allowed 
to  rest  as  they  will  on  the  forms. 
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A  75,000-Toii  Bln.xt  was  recently  made  in  the  limestone 
<iuai-ry  of  H.  Fiazier,  Fort  Spring,  W.  Va. — that  amount  of 
stone  being  thrown  down  by  a  single  explosion.  Some  notes 
on  the  blast  are  given  in  the  "Du  Pont  Magazine"  for  Decem- 
ber. The  height  of  the  quarry  face  varies  from  l.'i  to  175  ft. 
Early  in  September  thirteen  6-in.  drill  holes  were  put  down 
125  ft.,  extending  5  ft.  below  the  quarry  floor.  There  were 
also  two  short  holes — 72  and  85  ft.  deep.  The  holes  were 
about  15  ft.  apart.  In  each  hole  was  loaded  about  500  lb.  of 
60%  blasting  gelatin  and  from  150  to  600  lb.  of  quarry  pow- 
der. In  each  hole  was  a  line  of  countered  cordeau  carrying  one 
electric  blasting  cap.  In  10  holes  the  charges  were  split 
near  the  center,  with  from  10  to  20  ft.  of  clay  stemming  be- 
t\^een  the  charges  and  20  ft.  of  clay  stemming  on  the  top 
charge.  In  the  five  holes  which  were  loaded  solid  there  was 
30  ft.  of  clay  stemming  on  top.  About  50%  of  the  stone 
thrown  down  was  broken  to  one-man  size.  None  was  thrown 
over  100  yd.  from  the  face.  The  total  charge  of  explosives 
was  13,500  lb.  The  volume  of  loose  rock  was  60.500  cu.yd. 
The  cost  of  explosive  and  blasting  supplies  was  ?16,040.  The 
cost  of  drilling  and  loading  was  $820.  The  total  cost  of 
bringing  down  the  rock  was  3.3c.  per  ton. 

A  Milk-Bottle  Water  Tank — The  City  Dairy  Co.,  of  To- 
ronto, Ont.,  Canada,  has  at  its  plant  a  huge  milk  bottle,  70 
ft.  above  ground,  which  is  not  a  milk  bottle  at  all,  but  an  ele- 
vated tank  for  fire  protection.     This  novel  tank  has  just  been 


WATIOR    TANK     ADVERTISES    BUSINESS    OP 
CANADIAN  DAIRY 

completed  by  the  Canadian  Chicago  Bridge  and  Iron  Works, 
of  Bridgeburg.  Ont..  and  Chicago,  111.  The  bottle  is  13  ft.  in 
diameter  and  39  ft.  9  in.  high  and  thus  its  top  is  about  105 
ft.  above  ground.  The  exterior  is  painted  white  to  carry  out 
the  idea  of  a  milk  bottle  more  perfectly.  The  bottle  shape  is 
fornved  by  the  steel  plating  of  the  tank  itself:  the  rivet  lines 


show    plainly    although    they    disappear    in    making   the    repro- 
duction  from   the  photograph   in   the   cut   herewith.      The   tank  ^ 
bottom  is  of  the  now  much  used  ellipsoidal  form.     The  tower 
is    a    standard    four-post    steel    tower.       Ellipsoid,    tower    and 
gallery    being    painted    a    different    color    from    the    bottle,    in  ' 
contrast    with    the    white,    heighten    the    illusion. 

A  Se«-er  Intake  on  a  Running  Stream  forms  the  head  end 
of  the  south-side  storm  sewer  at  Columbus,  Ohio.  One  of  the 
chief  purposes  of  the  sewer  is  to  intercept  a  creek  known  as 
Kian  Run,  which  now  meanders  through  the  southern  part 
of  the  city,  and  to  conduct  it  in  a  direction  practically  at 
right  angles  to   its  former   course   by  a  shortcut   to   the  Scioto 
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STORM-SEWER    INTAKE    TO    INTERCEPT    KIAN    RUN, 
COLUMBUS,   OHIO 

River.  The  intake  opens  into  a  108-in.  circular  concrete 
sewer.  The  details  of  the  intake  are  shown  in  the  accom- 
panying illustration.  All  concrete  for  the  intake  is  1:2%: 
mix,  broken  stone  or  gravel.  Tongue  joints  4x8  in.  are 
placed  at  the  junctions  of  the  head  and  wing  walls.  The 
lump-sum  contract  price  for  this  intake  is  $750.  Henry; 
Maetzel  is  City  Engineer  of  Columbus,  and  the  contractor  iS 
the    J.   C.    Garland    Co.,   Toledo,   Ohio. 

Nineteen-Year-Old  Paint — Nineteen  years  ago  Frank  C. 
Hooper,  manager  of  the  North  River  Garnet  Co.,  North  River, 
Warren  County,  N.  Y..  became  convinced  that  painting  the 
wooden  buildings  of  his  plant  every  couple  of  years  could  be 
eliminated  by  a  change  of  paint,  reports  "Graphite" — the 
house  organ  of  the  Dixon  Crucible  Co.,  of  Jersey  City.  There- 
fore Mr.  Hooper  made  the  experiment  of  using  a  silica-graph- 
ite paint  on  the  mill,  outbuildings  and  a  few  workmen's  cot- 
tages. To  relieve  the  dark  appearance  of  the  natural  graph- 
ite gray,  the  trimming  coats  were  lightened  with  white 
lead.  The  surfaces  are  reported  in  "excellent  condition"  to- 
day, although  no  repainting  has  been  done,  and  five  of  the  cot- 
tages were  moved  to  another  plant  5  mi.  away. 
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Aiaotlhies"  HoveS  Q^ay  Wail 

The  quay  wall  for  the  new  deep-water  terminals  at  Hali- 
fax, described  on  another  j)age  of  this  issue,  is  a  remark- 
able structure  both  in  size  and  design.  Retaining  walls 
60  ft.  in  height  are  scarce  enough  in  land  structures 
where  every  opportunity  for  construction  in  the  open  is 
afforded.  In  sea  walls  they  are  even  more  rare.  The 
Halifax  design,  however,  is  unique,  and  in  these  days 
of  increasing  novelty  in  pier  and  quay-wall  design  that 
is  saying  a  good  deal. 

As  pointed  out  in  the  article,  the  combination  of  a 
rock  bottom  with  no  overlying  earth  and  the  great  depth 
required  eliminated  all  but  two  types  of  wall,  the  Cyclo- 
pean block,  either  of  cast  concrete  or  masonry,  and  the 
hollow  reinforced-concrete  caisson  which  could  be  cast 
in  dry  dock  or  on  marine  railway  and  floated  to  place, 
there  to  be  sunk  and  filled  with  concrete  or  rock.  The 
former  method  is  time-honored;  it  is,  however,  most  ex- 
pensive and  involves  many  difficulties  in  the  placing  and 
effective  Joining  of  the  blocks.  The  latter  method,  of 
somewhat  recent  origin,  has  had  a  great  vogue  and  al- 
most unbroken  success.  For  so  extensive  a  work  as  that 
at  Halifax  it  would  require  an  enormous  plant  or  else 
an  unduly  long  time,  for  the  construction  of  one  of  these 
big  hollow  boxes  is  an  engineering  operation  of  magni- 
tude requiring  considerable  space,  material  and  plant. 
Furthermore,  the  founding  of  such  a  box  on  a  rock  bot- 
tom, even  though  that  bottom  has  been  prepared  by  diver 
or  in  diving  bell,  is  a  ticklish  undertaking.  With  the 
removable  wooden  bottom,  as  introduced  in  the  Ontario 
entrance  to  the  Welland  Canal,  this  difficulty  is  reduced 
from  what  it  is  in  the  older  solid-bottom  caissons,  but 
that  method  even  is  better  adapted  to  the  soft  bottom 
where  a  preparatory  foundation  of  riprap  can  be  laid. 

In  lieu  of  these  two  alternatives  the  Canadian  Gov- 
ernment engineers  have  devised  a  new  scheme  that  is  a 
judicious  combination  of  the  benefits  of  the  separate  block 
and  the  hollow  box  and  is  sufficiently  novel  probably 
to  insure  its  patentability,  if  its  inventors  so  desirecl. 
The  general  method  of  deposition  of  the  separate  block 
is  combined  with  the  shape  and  method  of  manufacture 
of  the  hollow  box.  On  paper  the  scheme  appears  for- 
midable; in  fact,  some  of  the  contractors  contemplating 
the  work  were  scared  by  its  possible  complications.  In 
practice,  on  the  contrary,  it  is  working  out  in  admirable 
fashion,  and  in  the  limited  progress  so  far  made  has  re- 
flected credit  on  both  its  designers  and  executors. 


.Vssuming  the  cost  of  a  modern  country-road  pavement 
of  the  so-called  '•permanent"  type  at  $15,000  a  mile  (con- 
servative) and  supposing  this  to  be  paid  for  by  20-yr. 
bonds  at  41/2%,  the  annual  charges  for  interest  on  and 
redemption  of  the  bonds  amount  to  about  $1,150  per  an- 
num. It  is  safe  to  assume  that  even  the  most  "perma- 
nent"' type  of  country-road  pavement  will  require  repairs 
and  maintenance  of  at  least  $50  per  mile  per  year,  or  in 
round  figures  we  have  a  minimum  of  $1,200  per  mile  per 
year  as  the  cost  of  the  improved  road. 

Assuming  that  a  good  gravel  road  may  be  built  for 
$4,000  per  mile  (which  has  been  the  average  cost  of  New 
Hampshire  roads),  the  annual  charges  for  interest  on 
and  redemption  of  bonds  (if  the  roads  are  built  by  bond 
issues)  at  the  end  of  20  yr.  would  amount  to  about  $310. 
Therefore  it  is  theoretically  economical  to  spend  nearly 
$900  per  mile  per  year  for  the  maintenance  of  gravel 
roads  if  for  that  sum  the  roads  can  be  maintained  in  a  con- 
dition equal  to  a  pavement  in  the  $15,000-a-mile  class. 

No  one  of  course  believes  that  a  gravel  road  can  every- 
where be  used  as  a  substitute  for  a  pavement,  no  matter 
how  nmch  money  is  spent  for  maintenance.  But  under 
favorable  conditions  it  is  more  economical  to  spend  a 
considerable  sum  on  gravel-road  maintenance  than  to  in- 
vest large  sums  in  pavement  construction.  The  experience 
of  New  Hampshire  and  Vermont  has  proved  this  and  has 
demonstrated  that  a  properly  cared  for  gravel  road  has  a 
much  larger  capacity  for  motor-vehicle  traffic  than  has 
been  the  generally  accepted  theory.  An  article  on  another 
page  describes  the  maintenance  of  gravel  roads  by  the 
State  Highway  Department  of  New  Hampshire,  where  at 
an  annual  cost  of  from  $250  to  $600  a  mile  plain  gravel 
roads  have  been  kept  in  perfect  condition  under  a  motor- 
vehicle  traffic  of  from  800  to  1,000  cars  a  day. 

Even  the  most  enthusiastic  gravel-road  advocate  recog- 
nizes that  gravel  roads  will  not  stand  up  under  exception- 
ally dense  or  heavy  traffic.  There  are  plenty  of  roads  in 
New  Hampshire  near  the  larger  cities  and  towns  where 
some  form  of  pavement  has  been  found  most  economical. 
Moreover,  it  must  be  borne  in  mind  that  the  New  Hamp- 
shire roads  carry  a  dense  traffic  only  during  a  part  of  the 
year;  but  on  the  other  hand  they  are  under  patrol  main- 
tenance only  for  about  the  same  length  of  time  each  year. 
They  are  good  roads  all  the  year  round  and  exceptionally 
fine  motoring  roads  in  the  summer. 

Similar  conditions  exist  in  other  localities.  In  a  great 
many  cases  the  severe  traffic  is  only  during  the  summer 
season,  and  to  build  an  expensive  pavement  to  take  care 
of  sunnner  tourist  traffic  is  not  economical  when  half  the 
amount  of  annual  interest  charges  on  such  an  investment 
would  keep  a  gravel  road  in  splendid  condition. 

The  plain  gravel  roads  of  New  Hampshire  and  Vermont 
are  object  lessons  in  economical  roadbuilding  and  main- 
tenance, and  the  traffic  they  are  carrying  is  a  convincing 
refutation  of  some  elaborately  worked  out  theories  as 
to  the  wearing  qualities  of  plain  gravel  roads. 


LosiB'dledl  Wgitteip  M.agfcxts  Fs=e©^  ^y 
^©CflsaoEa 


The  monopoly  of  the  available  sources  of  public  water- 
supply  for  a  considerable  portion  of  northeastern  New 
Jersey  which  has  been  attempted  with  more  or  less  success 
for  three  decades  now  seems  to  have  met  a  serious  check 
but  one  which  would  have  been  much  more  beneficial  to 
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the  public  interests  had  it  conic  years  ago.  The  check 
conies  i'roni  the  decision  of  the  United  States  Supreme 
Court  on  Nov.  15  in  Morris  Canal  and  Banking  Co.  and 
Lehigh  Valley  R.R.  Co.  vs.  New  Jersey  State  Board  of 
Assessors.  The  possible  liberation  of  hoarded  water  rights 
is  not  obvious,  for  primarily  the  case  involved  the  right 
of  New  Jersey  to  tax  the  Morris  Canal,  which  stretches 
across  the  state.  To  see  the  further  effects  of  the  de- 
cision, a  little  of  the  history  of  the  case  must  be  set 
forth. 

Wlien  the  ]\I orris  Canal  and  Banking  Co.  was  char- 
tered in  1824  it  was  exempted  from  state  and  local  taxa- 
tion so  long  as  its  property  was  used  for  "canal  naviga- 
tion." In  1871  the  company  was  authorized  to  lease 
its  property  and  franchises,  hut  no  mention  was  made  of 
the  taxation-exemption  grant  from  the  state.  A  few 
weeks  later  the  canal  company  leased  its  canal  and  ac- 
cessories and  sold  its  personal  property  to  the  Lehigh 
Valley  Railroad  Co.  In  1884  and  subsequent  years  the 
legislature  provided  for  the  taxation  of  railroads  and 
canals.  The  state  tax  on  the  canal  property  for  the  year 
1906  was  contested  by  the  owners  on  the  ground  of  the 
exemption  clause  in  the  charter  of  1824,  but  the  conten- 
tion was  denied  by  the  New  Jersey  Coui't  of  Errors  and 
Appeals.  This  decision  is  now  upheld  by  the  United 
States  Supreme  Court,  which  points  out  that  the  statute 
of  1871  did  not  authorize  the  transfer  of  exemption  from 
taxation,  and  adds :  '"  .  .  .as  clearly  pointed  out  in 
the  Rochester  ease,  Rochester  Railway  Co.  vs.  Rochester, 
205  U.  S.  236,  an  exemption  from  taxation  does  not 
pass  under  a  valid  lease  or  sale  of  corporate  property  to- 
gether with   appurtenances   and   franchises." 

The  original  rights  were  granted  for  navigation ;  but 
under  color  of  rights  to  water  for  that  purpose,  the  at- 
tempted water  monopoly  has  been  selling  water  rights  and 
water  itself  for  municipal  purposes  and  declaring  "hands 
off"  to  all  others  who  claimed  or  sought  a  right  to  certain 
waters.  Had  such  a  decision  as  this  been  handed  down  in 
1885  instead  of  1915  it  might  have  had  a  material  bearing 
upon  the  Newark,  Jersey  City  and  other  water-supply 
contracts;  particularly  on  the  long  controversy  over  the 
Jersey  City  contract.  Even  now  the  decision  may  have 
a  material  bearing  upon  the  efforts  of  the  State  Water- 
Supply  Commission  and  the  State  Conservation  Com- 
mission to  control  some  of  the  potable  waters  of  the 
state. 

Also,  beyond  guaranteeing  to  the  state  hundreds  of 
thousands  of  dollars  in  taxes  and  aiding  it  regain  a 
control  of  its  potable  waters  which  it  should  not  and  need 
not  ever  have  lost,  the  decision  will  doubtless  hasten 
an  equitable  settlement  of  the  long  contest  over  the  aban- 
donment of  the  ^.lorris  Canal.  This  will  mean  much  to 
the  state  and  to  the  municipalities  and  townships  through 
which  the  canal  extends  and  may  contribute  materially 
to  success  in  converting  the  canal  into  a  water  parkway, 
advocated  with  much  earnestness  for  several  years  past. 

rinall}^  the  broader  bearing  of  this  decision  should 
not  be  overlooked.  Taken  with  the  Rochester  decision 
already  mentioned,  it  may  aid  other  states  and  perhaps 
scores  of  cities  to  regain  control  of  water-supplies  and 
waterfronts  granted  explicitly  for  beneficial  public  use 
and  which  should  revert  to  the  state  when  not  used  for 
the  purpose  of  the  grant,  but  which  have  been  diverted 
to  quite  other  purposes,  to  the  enrichment  of  private 
and  the  robbery  of  public  interests. 


At  midnight  on  Dec.  4,  the  Panama-Pacific  Exposition 
closed  its  gates  for  the  last  time,  having  been  open  to  the 
public  for  288  days.  It  has  been  widely  advertised  that 
the  Exposition  has  yielded  a  profit  of  $2,000,000;  but 
this  means  only  that  the  receipts  from  paid  admissions, 
concessions,  etc.,  exceeded  the  running  expenses  of  the 
fair  by  that  amount  during  the  time  it  was  open.  The 
cost  of  creating  the  fair — grounds,  buildings  and  all — 
was  to  the  Exposition  company  about  $17,000,000.  When 
to  this  are  added  the  amounts  spent  by  exhibitors,  con- 
cessionaires and  others,  the  current  statement  of  $50,000,- 
_  000  as  the  total  outlay  on  the  Exposition  is  probably 
not  excessive. 

The  total  nrimber  of  admissions  is  stated  to  have 
reached  17,000,000  on  Nov.  19;  but  this  included  ap- 
parently the  daily  admissions  on  passes  of  several  thou- 
sand attendants  and  employees.  Allowing  for  this  and 
for  the  fact  that  most  of  those  who  visited  the  Exposition 
went  on  the  grounds  from  three  to  a  dozen  times  or  more, 
it  is  probable  that  not  more  than  two  million  different 
persons  visited  the  Exposition. 

That  it  was  worth  a  great  deal  to  have  such  a  wonderful 
display  of  art  and  architecture  and  constructive  genius 
as  the  Exposition  spread  before  two  million  or  more  peo- 
ple, every  visitor  who  had  the  privilege  of  seeing  it  will 
agree.  The  exhibits  themselves  were  creditable,  but  what 
every  visitor  to  the  Exposition  will  longest  remember 
was  its  success  as  an  artistic  creation.  The  buildings 
at  San  Francisco  in  their  proportions,  their  decoration 
and  particularly  in  their  coloring  and  their  night  illum- 
ination surpassed  even  the  well-remembered  successes  at 
the  Chicago  Exposition  of  1894  and  the  St.  Louis  Ex- 
position of  1904. 

The  toast  sent  by  President  Wilson  for  the  exercises 
at  the  close  of  the  Exposition  declared  that  "in  its  con- 
ception and  successful  accomplishment  the  Exposition 
gave  striking  evidence  of  the  practical  genius  and  artis- 
tic taste  of  America."  The  engineering  profession  may 
well  take  pride  in  the  fact  that  the  Exposition  was  the 
creation  of  engineers,  and  its  success  was  the  greatest 
demonstration  ever  made  that  a  competent  engineering 
executive  can  so  direct  the  work  of  artists,  architects  and 
constructors  as  to  produce  a  finished  masterpiece. 


Attention  was  called  in  these  columns  last  week  to 
the  diiference  between  the  work  of  the  inventor  and  the  : 
work  of  the  designer  in  connection  with  a  court  decision 
recently  rendered  on  certain  reinforced-concrete  pat- 
ents. It  will  be  of  interest  to  many  to  read  an  authorita- 
tive opinion  on  this  question  from  the  highest  court  in  the 
land.  A  correspondent  has  sent  an  extract  from  an  opin- 
ion rendered  by  the  Supreme  Court  of  the  United  States, 
delivered  bv  the  late  Justice  Bradley,  in  the  case  of  the 
Atlantic  Works  vs.  Brady,  107  tJnited  States,  192.  The 
extract  is  as  follows : 

The    process    of    development    in    manufacture    creates    a,    ( 
constant   demand   for   new   appHances,    which    the   skill    of    or- 
dinary   head    workmen    and    engineers    is    grenerally    adequate 
to  devise,   and   which   indeed   are   the  natural   and   proper   out- 
growth   of    such    development.      Each    step    forward    prepares 
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the  way  for  the  next,  and  each  is  usually  taken  by  spontan- 
eous trials  and  attempts  in  a  hundred  different  places.  To 
grant  a  single  party  a  monopoly  of  every  sliKht  advance  made, 
except  where  the  exercise  of  invention  somewhat  above  the 
ordinary  mechanical  or  engineerinK  skill  is  distinctly  shown, 
is  unjust   in   principle  and   injurious   in   its  consequences. 

The  design  of  the  patent  laws  is  to  reward  those  who  make 
some  substantial  discovery  or  invention  which  adds  to  our 
knowledge  and  makes  a  step  in  advance  in  the  useful  arts. 
Such  inventors  are  worthy  of  all  favor.  It  was  never  the 
object  of  those  laws  to  grant  a  monopoly  for  every  trifling 
device,  every  shadow  of  a  shade  of  an  idea  which  would  nat- 
urally and  spontaneously  occur  to  any  skilled  mechanic  or 
operator  in  the  ordinary  progress  of  manufacture. 

Such  an  indis(;riminate  creation  of  exclusive  privileges 
tends  rather  to  obstruct  than  to  stimulate  invention.  It  creates 
a  class  of  speculative  schemers  who  make  it  their  business 
to  watch  the  advancing  wave  of  improvement  and  gather  its 
foam  in  the  form  of  patented  monopolies,  which  enable  them 
to  lay  a  heavy  tax  upon  the  industry  of  the  country,  without 
contributing  anything  to  the  real  advancement  of  the  arts. 
It  embarrasses  the  honest  pursuit  of  business  with  fears  and 
apprehensions  of  concealed  liens  and  unknown  liabilities  to 
lawsuits  and  vexatious  accountings  for  profits  made  in  good 
faith. 

It  may  freely  be  conceded  that  this  rule,  laid  down 
by  the  Supreme  Court  in  this  and  other  decisions,  has 
often  been  trangressed,  not  only  by  the  Patent  Office  in 
the  granting  of  patents,  but  by  the  lower  courts  in  ad- 
judicating them.  It  will  not  do,  however,  to  blame  too 
seriously  the  judges  who  have  erred  in  sustaining  patents 
on  trivial  combinations  and  assemblages  involving  no 
real  invention  but  merely  an  attempt  to  monopolize  some 
next  step  in  mechanical  or  engineering  progress.  For 
such  prostitution  of  the  patent  system,  patent  attorneys 
•and  patent  experts  are  probably  even  more  at  fault  than 
the  judges  themselves.  There  is  little  wonder  that  the 
judges,  with  only  lajinen's  knowledge  of  teclmical  mat- 
ters and  unable  to  secure  the  advice  of  unbiased  experts, 
are  often  mystified  by  the  great  mass  of  technical  de- 
tails which  are  presented  to  them  by  the  attorneys  and 
experts  on  opposite  sides.  It  has  often  happened,  more- 
over, that  in  a  patent  case  each  side  is  desirous  of  sustain- 
ing the  patents  in  controversy,  and  there  is  no  one  to 
present  the  side  of  the  public,  which  is  interested  in  hav- 
ing patents  annulled  if  they  create  a  monopoly  in  what 
should  be  public  property. 

It  is  quite  possible  that  the  investigation  which  has  been 
ordered  ijy  a  Senate  committee  may  lead  to  radical  reforms 
in  the  granting  of  patents  and  in  patent  litigation. 
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Tlic  current  export-freight  congestion  in  New  York 
and,  ill  a  lesser  degree,  in  other  Atlantic  ports  makes 
of  especial  interest  the  very  elaliorate  port  improvement 
at  Halifax  now  being  made  by  the  Canadian  Government. 
While  the  main  cau.se  of  the  present  conge.stion  is  of 
course  scarcity  of  ships,  there  is  no  disputing  the  fact 
that  a  secondary  influence  is  the  primitive  terminal  fa- 
cilities availaljle  at  most  American  ports.  The  Halifax 
improvement  will  make  it  without  doubt  the  most  mod- 
ern port  development  on  this  continent ;  its  design  and 
execution  leave  very  little  to'  criticize.  When  completed  it 
ouglit  to  bring  down  terminal  costs  to  somewhere  near 
their  proper  relation  to  transportation  costs,  in  contrast 
to  the  usual  condition  in  most  of  our  ports. 

In  contrast,  too,  to  the  situation  in  American  ports, 
the  problem  at  Halifax  is  being  worked  out  in  its  en- 
tirety under  one  directive  head,  subject  only  to  the  vicis- 
situdes of  future  political  change  in  the  national  gov- 
ernment, whereas  in  the  United  States  the  management 
of  a  port  is  likely  to  be  entirely  changed  every  time  a 
change  occurs  in  the  city  government.  One  need  only 
note  the  past  hi.story  of  port-improvement  projects  in 
Boston  or  view  with,  a  prophetic  eye  the  coming  port  pol- 
icy of  Philadelphia  to  under.stand  the  contrast.  The 
much-heralded  Port  Commission  appointed  by  the  -STew 
York  City  Board  of  Estimate  and  Apportionment  is  as 
yet  only  a  name  becau.se  the  same  Board  has  omitted  to 
appropriate  any  funds  for  the  Commission  to  work  with. 

And  yet,  notwithstanding  their  excellent  design  and 
construction  it  is  within  the  possibilities  that  these  great 
Halifax  terminals  may  find  as  little  use  as  some  of  the 
loudly  exploited  municipal  piers  at  minor  ports  of  the 
United  States.  The  most  efficient  terminal  in  the  world 
cannot  create  commerce,  and  it  remains  to  be  seen  wheth- 
er the  influence  of  the  Canadian  Government  plus  the 
low  terminal  charges  at  Halifax  will  be  sufficient  to  offset 
the  long  railway  hauls  from  manufacturing  and  farm- 
ing centers  to  that  port.  It  is  quite  possil)le  that  Mon- 
treal and  Quebec  in  the  summer  and  Portland,  Boston 
and  New  York  in  the  winter  will  continue  to  get  most 
of  the  Canadian  export  business. 
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TuflKiiEaell  VenatflEaillaoini 

Sir — In  the  mammoth  workings  of  the  famous  Com- 
stock  Lode,  at  Virginia  City,  Nev.,  were  initiated  many 
of  the  i3ractices  that  have  been  developed  into  systems. 
The  nature  of  the  rock  in  that  locality  and  the  great 
depth  of  the  workings  generated  extreme  temperatures 
when  the  rock  was  exposed  to  the  air.  This  made  it 
necessary  to  introduce  quickly  into  the  faces  of  the  ex- 
treme workings  fresh,  cold  air  in  sufficient  volume  to 
sustain  the  almost  naked  and  sweat-smothered  miners 
working  in  short  shifts  or  reliefs. 


Power  rock  drills  driven  by  compressed  air  were  first 
extensively  used  in  mining  and  tunneling  in  the  Corn- 
stock  Lode.  True,  stich  machines  had  been  employed 
in  the  Hoosac  Tunnel  in  Massachusetts  and  in  another 
driven  in  Pennsylvania,  but  they  were  so  heavy  and 
cumbersome,  requiring  ponderous  carriages  for  their 
mounting,  and  mechanically  were  so  defective  that  as 
economical  factors  in  tunneling  they  had  given  little  if 
any  advantage  over  hand  drilling.  Later  they  were  mod- 
ified and  made  more  adaptable,  and  their  practical  worth 
was  first  demonstrated  in  the  Sutro  Tunnel  driven  to 
tap  the  Comstock  Lode  at  depth  to  drain  it  of  water 
and  permit  transjiortation  of  the  ores  to  the  mills  near 
the  tunnel's  mouth. 
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Smaller  machine  drills  adapted  to  the  mine  drifts 
came  to  be  quite  generally  used  in  the  workings  of  that 
lode,  and  the  compressed  air  with  which  they  were  driven, 
exhausting  from  them  into  the  extreme  headings  and 
expanding:  fo  four  or  five  times  its  volume  and  thus  be- 
ing" rendered  very  cold,  supplied  the  miners  with  ample 
fresh,  colrl  air  and  a  ready  and  admirable  means  of 
ventilating  the  workings. 

From  this  Comstock  Lode  practice  has  developed  the 
system  of  tunnel  ventilation  by  compressed  air  now 
generally  employed.  But  its  growth  was  slow  and  round- 
about. In  fact  the  resumption  of  this  local  practice 
with  compressed  air  and  its  development  in  large  tunnel 
work  were  taken  up  many  years  later,  after  steam  ex- 
hausted from  power  drills  had  proved  to  be  more  or 
less  a  success  in  such  work. 

Steam-exhaust  ventilation  was  first  demonstrated  by  a 
Colorado  miner  whose  name  I  do  not  recall.  With  one 
])owcr  drill  driven  by  steam,  he  ran  a  small  mine  tunnel 
1,000  ft.  into  a  mountain  and  ventilated  it  by  utilizing 
the  exhaust  steam  from  his  machine  in  the  following 
manner : 

Near  his  steam  boiler,  at  the  mouth  of  the  tunnel, 
he  set  up  a  wooden  box  chinmey  connected  at  the  bot- 
tom to  a  similar  horizontal  box  which  ran  in  near  the 
face  of  the  heading.  Into  the  end  of  this  flue  he  set 
wp  a  wide-mouthed  funnel,  which  was  removed  before 
blasting.  By  opening  a  Y^-in.  steam  jet  in  the  chimney 
after  a  blast,  he  caiised  a  strong  suction  to  draw  the  foul 
air  into  the  inner  end  of  his  ventilating  box.  This  in 
no  long  time  so  cleared  the  extreme  heading  that  he 
went  in,  set  up  his  funnel  and  machine  and  went  to 
drilling,  carrying  the  exhaust  steam  through  a  hose  into 
the  funnel.  The  exhaust  was  sufficient  to  maintain  the 
draft,  and  the  live-steam  jet  in  the  chimney  was  shut 
off.  This  device  kept  his  tunnel  filled  with  a  flow  of 
fresh  air  and  his  heading  comfortably  cool.  This  worthy 
adventurer  took  righteous  pleasure  in  writing  me  of  his 
success  with  steam  against  my  expressed  belief  that  he 
could  not  make  it  work  successfully  in  tunneling. 

Years  later,  on  one  of  the  several  railway  tunnels  that 
were  undertaken  on  the  South  Penn  Ey.  to  nni  between 
Harrisburg  and  Pittsburgh,  the  contractors  started  us- 
ing steam  for  driving  the  drills  until  air  compressors 
could  be  built  and  installed.  On  getting  in  a  distance, 
the  steam  from  the  machines  uncomfortably  raised  the 
temperature.  The  Colorado  miner's  device  recurred  to 
my  mind,  and  it  was  introduced,  where  some  seven  drills 
were  in  operation.  It  ventilated  the  tunnel  while  it 
was  being  driven  in  some  800  ft. 

Years  after  the  South  Penn  work,  the  Croton  Aque- 
duct Tunnel  for  the  supply  of  water  to  New  York  City 
was  underway.  This  36-mi.  tunnel  was  the  longest  that 
had  ever  been  undertaken.  In  the  center  of  every  3,000 
ft.  section  a  shaft  was  sunk  to  grade,  and  tunnels 
were  driven  north  and  south  from  this,  each  1,.500  ft., 
imtil  they  met  opposite  headings.  Extensive  ventilation 
was  necessary,  and  this  was  foreseen  to  be  very  expen- 
sive unless  some  method  other  than  by  the  usual  exhaust 
fans  or  blowers  could  be  devised. 

I  had  equipped  half  of  the  tiinnel,  iinder  con- 
tract with  Brown,  Howard  &  Co.,  with  Ingersoll  drills, 
air  compressors,  boilers,  etc.,  and  was  in  constant  con- 
sultation with  D.  D.  McBean,  of  that  firm,  the  man- 


ager of  the  work.  When  the  matter  of  ventilation  came 
up,  Mr.  JIcBean  was  in  no  way  disposed  to  go  into  the 
large  expense  of  equipment  with  known  appliances  if 
this  could  be  obviated — and  he  was  not  the  man  to  per- 
mit difficulties  of  any  nature  to  prevent  the  employment 
of  simple  and  effective  means.  On  his  hearing  of  the 
success  of  compressed  air  in  the  Comstock  heading  and 
steam  exhaust  in  the  Colorado  mine  and  the  South  Penn 
Ry.  tunnel,  he  decided  to  try  them  in  his  work  on  the 
Croton  Aqueduct  Tunnel.  They  were  successfully 
adapted.  This  was  the  first  development  and  use  of 
the  since  well-known  system  of  compressed-air  ventila- 
tion for  large  tunneling  operations.  The  features  of 
this  system  and  its  details  have  become  too  well  known 
to  warrant  mention  here. 

Up  to  that  time,  as  president  of  the  Ingersoll  Rock 
Drill  Co.,  I  had  furnished  the  mechanical  equipment 
for  seven-eighths  of  the  railway  and  other  large  tunnels 
that  had  been  made  using  power  drills,  and  was  there- 
fore in  a  position  to  know  what  appliances  had  been 
tried  or  used.  To  the  best  of  my  knowledge  this  is  the 
history  of  the  rise  and  development  of  tliis  system  of 
tunnel  ventilation.  F.  M.  Pierce. 

Point  Loma,  Calif.,  Nov.  11,  1915. 

Sir — The  insufficiency  of  track  forces  is  given  by  Jlr. 
Schlesinger  in  your  issue  of  Nov.  11  as  the  cause  of  de- 
fective track.  But  no  track  force  can  maintain  good  track 
with  rotten  ties,  insufficient  ballast,  light  and  worn  rails 
and  old  or  defective  fastenings,  especially  when  these 
conditions  occur  on  track  with  at  least  moderately  heavy 
traffic.  The  accident  reports  of  the  Interstate  Commerce 
Commission  inspectors  indicate  the  existence  of  track  of 
this  kind,  although  of  course  it  is  exceptional. 

Railway. 

A  §©^!^si^©°]Das]possil  Frolbleram 

Sir — I  have  bene  asked  to  assist  In  the  design  of  a 
plant  for  the  disposal  of  sewage  consisting  of  house 
waste  from  some  50  to  70  persons  and  the  liquid  waste 
from  stables  sheltering  about  700  head  of  cattle.  It  has 
been  assumed  that  the  sewage  from  the  domestic  buildings 
and  stables  may  be  satisfactorily  treated  by  customary 
methods,  selected,  however,  to  suit  the  composition  of 
the  sewage.  As  the  problem  seems  to  be  unusual,  the  ex- 
perience of  others  with  similar  problems,  if  such  there 
be,  would  be  appreciated.  Unusual. 

Cowstables,  Dec.  1,  1915. 

[The  problem  presented  seems  to  be  properly  char- 
acterized as  xmusual,  but  as  announced  two  or  three 
thousand  years  ago,  there  is  nothing  really  new  imder  the 
sun.  Information  regarding  how  similar  problems  have 
been  met  and  solved  would  be  of  interest  to  many  readers 
i.iid  of  practical  value  to  a  considerable  number  besides 
the    inquirer. — Editor.] 

The  Influence  of  Manufacturing:  Industries  upon  the  growth 
ot  population  is  illustrated  by  a  census  just  taken  of  two 
villages  in  the  suburbs  of  Detroit.  St.  Clair  Heights,  Mich., 
has  a  population  of  6,S53,  an  increase  of  447%  since  1910. 
Highland  Park,  Mich.,  has  a  population  of  27,155,  an  increase 
of  559%  since  1910.  The  remarkable  growth  of  these  villages 
is  chiefly  owing  to  the  automobile  manufacturing  industry  in 
and  near  them. 


Deivnil)er  !>.   Un^ 


E  N  t)  1  N  E  K  R  I  N  ( i     N  E  W  S 


1141 


^Ihiiicsi^o  SsTffiolfe©  Albatleimiiejra^  asac 


A  brii'l'  suiiunarv  rroiii  nii  ;i(lvaiirc  stiitcniciit  roiu-eni- 
iiiir  the  report,  of  the  Cliii-iigo  Kailway  Eleetrilieation 
Commission  was  printed  in  J'Jnyiiieerincj  News,  Nov.  25, 
p.  103-t.  The  complete  report  oi'  the  eommission  was 
submitted  on  Dee.  1.  As  previously  annouiU'ed,  the 
commission  tinds  that  the  electrification  of  Chicago  rail- 
ways as  a  whole,  while  an  engineerinii  possibility,  would 
involve  an  enormous  cost  wholly  beyond  the  means  of 
the  railway  companies  to  raise. 

Five  years  ago  the  Chicago  City  Council  passed  an 
ordinance  requiring  the  railways  after  a  certain  date 
to  use  some  other  motive  power  than  steam  locomotives 
to  operate  their  trains  within  the  city  limits  of  Chicago. 
Public  opinion  was  in  a  confused  state  concerning  this 
ordinance,  and  with  a  view  to  determining  the  facts  in 
the  case  the  Chicago  Association  of  Commerce  appointed 
a  commission  of  17  citizens  to  investigate  the  whole 
subject  and  rejjort.  A  large  engineering  organization 
was  created  headed  by  the  late  Horace  G.  Burt,  former 
president  of  the  Union  Pacific  R.E.  After  Mr.  Burt's 
death  in  ilay,  1913,  he  was  succeeded  by  Dr.  W.  F.  M. 
Goss,  Dean  of  the  Engineering  School  of  the  University 
of  Illinois. 

All!  Pollution"  and  Smoke  Prevextiox 
A  vast  amount  of  matter  has  been  published  concerning 
the  causes  and  efTects  of  smoke  in  cities.  The  commis- 
sion's investigations  showed  that  nearly  all  this  published 
matter  is  of  very  doubtful  reliability,  being  based  on 
general  impressions  rather  than  scientific  data.  The  com- 
mission found,  for  example,  that  greater  harm  to  the 
health  of  city  dwellers  is  done  by  the  invisible  products 
of  combustion,  such  as  sulphurous  gas  and  fine  mineral 
dust,  than  by  the  visible  smoke.  AVhile  two-thirds  of 
the  pollution  of  Chicago  air  is  due  to  the  combustion  of 
coal,  the  other  third  is  due  to  dust,  gases,  etc.,  from  other 
sources,  so  that  even  if  all  combustion  of  coal  were 
eliminated,  considerable  pollution  of  the  air  would  re- 
main. The  smoke  polluting  the  air  of  Chicago  is  found 
to  proceed  from  the  following  sources : 

Per  Cent. 
MetaUurgical      furnaces      and      other      manufacturing 

processes   using-   fuel 64.26 

Higli-pressure   steam-power  plants 19.34 

Low-pressure      steam-power      plants      and      domestic 

heating    S  .  6 

Railway    locomotives    7.47 

The  locomotives,  however,  becau.se  their  smoke  is  dis- 
charged near  the  ground,  produce  a  somewhat  larger 
proportion  of  the  visible  smoke,  a  little  over  20%  accord- 
ing to  the  figures  of  the  commission. 

It  is  evident  from  the  above  that  if  the  steam  loco- 
motives were  immediately  done  away  with  in  Chicago, 
and  other  sources  of  air  pollution  allowed  to  continue 
unabated,  the  effect  would  hardly  be  noticeable  by  the 
general  public. 

RAim'AY  Electrificatiox 
111  order  to  eliminate  steam  locomotives  in  Chicago  it 
will  be  necessary  to  electrify  the  lines  of  08  steam  railway 
companies  owning  a  total  of  3,4T6  mi.  of  track,  of  whicli 
nearly  half  is  main-line  track.  This  mileage  of  electrified 
steam-railway  line  would  be  twice  as  great  as  the  mileage 
of  all  the  electrified  steam  lines  in  the  entire  United 
States  and  would  be  even  greater,  by  about  15%,  than 
the  mileage  of  all  the  electrified  lines  in  the  world.     The 


number  of  electric  locomotives  required  would  be  about 
314  times  the  entire  number  now  existing  in  the  world. 

The  commission  gave  much  attention  to  the  selection 
of  the  best  system  for  electrification,  recognizing  that  if 
electrification  were  to  be  undertaken  the  system  should 
be  made  uniform  for  all  lines.  The  commission  finally 
selected  the  overhead  contact  system  using  a  single-phase 
current  at  11,000  volts  as  on  the  whole  the  cheapest  and 
most  desirable.  The  commission  recognized  that  there 
are  objections  to  this  system  on  account  of  danger  to  em- 
ployees and  also  inductive  interference  with  telephone 
and  telegraph  wires;  but  the  dilliculties  are  on  the  whole 
less  than  would  be  experienced  were  direct  current  used, 
either  from  a  third  rail  or  from  an  overhead  wire. 

The  commission's  e.stimate  of  the  total  cost  of  electri- 
fication showed  a  minimum  of  $178,127,000.  A  number 
of  the  railways  entering  Chicago,  however,  have  taken 
this  estimate  and  find  that  in  order  to  operate  their 
lines  economically  under  the  electrified  plan  it  would  be 
necessary  to  extend  the  electrification  considerably  farther 
than  was  assumed  by  the  commission  and  also  to  make 
a  large  immediate  outlay  for  track  elevation  and  other 
improvements.  These  changes  increased  the  estimate 
made  by  the  commission  by  something  over  50%.  Apply- 
ing this  proportion  to  the  commission's  estimate  as  a 
whole,  the  final  probable  cost  of  electrification  would  be 
in  round  numbers  $275,000,000. 

The  commission  estimated  that  electrification  would 
produce  some  gain  in  the  railway  earnings  and  some 
reduction  in  the  operating  expenses  together  sufficient 
to  increase  the  net  revenues  of  the  railways  by  $2,330,000. 
Deducting  this  amount  from  the  interest  and  depreciation 
charges  on  the  cost  of  electrification,  there  is  left  an 
annual  deficit  of  $14,600,000. 

Railway  Finances  at  Low  Ebb 
While  some  of  the  Chicago  railways  are  in  financial 
position  to  assume  their  share  of  the  cost  of  electrification, 
most  of  the  railway  companies  would  find  it  absolutely 
impossible.  In  fact  several  companies  are  now  in  re- 
ceiver.s'  hands.  The  city  could  not  share  to  any  large 
extent  in  the  expense  of  the  work,  since  its  margin  of 
indebtedness  under  the  state  constitution  would  not 
permit  it.  If  it  were  attempted  to  pay  the  cost  of 
electrification  by  a  tax  upon  the  traffic  passing  through 
Chicago  it  would  be  a  serious  handicap  to  the  business 
of  the  city  in  competition  with  other  commercial  centers. 
.Moreover,  were  Chicago  to  require  its  steam  railways  to 
electrify  their  terminals,  there  is  no  doubt  that  numerous 
other  cities  might  and  would  make  similar  demands. 

It  is  especially  to  be  noted  that  the  commission's  con- 
clusions relate  only  to  the  electrification  of  the  Chicago 
railways  as  a  whole.  It  did  not  separately  investigate 
the  relative  economy  of  electric  operation  for  suburban 
service.  There  is  a  strong  feeling  in  Chicago  that  some 
of  its  suburban  steam  lines,  notably  the  Illinois  Central, 
should  be  electrified  not  only  for  the  relief  from  smoke 
and  dust  of  the  densely  populated  sections  of  the  city 
through  which  the  line  runs,  but  because  of  the  gain 
the  company  would  make  by  reduced  operating  expenses 
and  increased  traffic.  The  commission  held,  however, 
that  such  investigations  were  the  business  of  individual 
roads  to  make  and  that  its  duty  was  to  deal  with  the 
problem  presented  by  the  proposed  sweeping  municipal 
legislation  compelling  electrification  of  the  entire  railway 
system  of  the  city  in  order  to  abate  the  smoke  nuisance. 
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SYNOPSIS — The  plant,  and  methods  of  construc- 
tion for  the  foundations  and  superstructure  of  a. 
new  seven-span  reinforced-concrete  bridge  across 
the  White  River  are  described  in  detail.  Work  is 
progressing  from  both  ends  with  a  very  successful 
plant. 

Tlie  new  Washington  St.  Bridge  over  the  White  River 
at  Indianapolis,  Ind.,  is  a  reinforced-concrete  arch  struc- 
ture witli  two  spans  of  106  ft.,  two  of  112  ft.,  two  of  117 
ft.  and  a  central  span  of  120  ft.  The  contract  awarded 
by  Marion  County  in  1914  was  for  a  five-span  bridge,  but 
in  July,  1915,  the  city  gave  a  contract  for  two  additional 
spans  at  the  west  end,  in  order  to  provide  for  the  widen- 
ing of  the  river  in  connection  with  the  flood-protection 
work  on  the  west  bank.  The  present  west  end  pier,  there- 
fore, is  braced  by  temporary  concrete  l)uttresses  to  resist 
the  arch  tlirust.  "  The  total  length  will  be  844  ft. 

The  bridge  washed  out  by  the  flood  of  1913  had  five 
plate-girder  deck  spans  on  concrete  piers  at  right  angles 
to  the  street  and  skew  with  the  stream.  The  new  bridge 
has  the  piers  parallel  with  the  stream  and  at  about  60° 
with  the  street  line.  The  piers  are  carried  down  15  ft. 
below  low  water,  except  that  the  second  pier  from  the 
east  end,  which  is  in  the  middle  of  the  main  channel,  is 
carried  down  25  ft.  All  the  piers  are  on  25-ft.  timber 
piles.  The  arrangement  of  the  construction  plant  is 
shown  on  the  accompanying  drawing. 

ForxDATioN  Work 

The  river  bed  is  mainly  gravel,  but  at  the  bridge  site 
there  is  the  debris  of  the  old  bridge  piers,  with  large 
stones  and  masses  of  concrete  which  had  to  be  removed 
in  advance  of  the  coffer-dam  work.  This  clearing  was 
done  with  a  large  stiff-leg  derrick  of  timber  construction 
and  handling  an  orange-peel  or  clamshell  bucket  as  re- 
quired. The  derrick  travels  on  a  track  of  30-ft.  gage 
and  has  a  two-wheel  (tandem)  truck  under  each  corner. 
At  the  middle  of  each  side  is  another  truck  with  a  roller 
instead  of  wheels,  this  providing  against  deflection  of 
the  sills  under  load.  The  derrick  clears  the  site  of  the 
pier,  handles  material,  places  filling  outside  the  coffer- 
dam and  does  the  dredging  within  the  coflfer-dams.  A 
similar  derrick  is  making  the  excavation  for  the  two 
west  spans.  They  are  15-ton  machines  with  60-ft.  booms; 
but  one  has  the  boom  spliced  to  a  75-ft.  length.  They 
were  built  by  the  American  Hoist  and  Derrick  Co. 

Before  commencing  to  drive  the  sheetpiling,  the  site 
for  each  pier  is  examined  by  a  diver  to  see  that  all  debris 
has  been  cleared  away.  This  is  a  rather  difficult  task, 
owing  to  the  muddy  water. 

The  coffer-dams  are  about  30x115  ft.,  made  of  timber 
sheetpiles,  6x12  in.,  25  ft.  long.  Each  pile  has  two  2-in. 
yellow-pine  splines  nailed  along  one  edge  to  form  a  dove- 
tail groove  and  a  single  dovetail  spline  on  the  other  edge. 
To  secure  the  splines  firmly,  larger  nails  are  used  near 
the  bottom,  the  holes  being  bored,  so  as  not  to  split  the 
wood  in  driving  these  large  nails.  The  piles  were  driven 
with  a  Vulcan  steam  hammer  slung  from   the   derrick, 


a  cast-iron  cap  being  placed  on  the  head  of  tlie  pile.  The 
entire  set  of  piles  was  driven  first  to  a  depth  of  about  15 
ft.,  when  they  began  to  drive  hard.  The  inclosed  space 
was  then  pumped  out  and  the  piles  readily  driven  to  full 
depth,  the  side  pressure  of  the  sand  being  reduced  by 
lowering  the  head  of  water.  The  penetration  is  about  10 
ft.  below  the  base  of  the  pier  footing.  At  first  this  was 
only  about  6  ft.,  but  it  proved  insufficient  and  led  to  some 
blowouts.    No  other  accidents  occurred  to  the  cofl:er-dams. 

The  wood  sheetpiling  was  used  because  of  its  economy, 
easy  driving  and  satisfactory  closure.  The  piles  can 
be  pulled  and  used  again,  and  when  no  longer  available 
for  sheeting  are  used  for  caps  and  falsework  timbering. 
After  the  completion  of  the  sheeting,  dredged  material 
was  filled  around  the  outside  by  the  fixed  derrick  and  by 
a  floating  derrick,  both  with  clamshell  buckets.  The 
usual  interior  bracing  was  placed  as  the  water  was 
pumped  out. 

In  driving  the  foundation  piles,  work  was  commenced 
at  the  middle  of  the  pier  and  progressed  outward.  These 
piles  were  driven  by  a  heavier  Vulcan  steam  hammer.  A 
water  jet  was  used  for  both  sheetpiles  and  foundation 
piles. 

Arch  Falsework  and  Forms 

The  arch  falsework  is  of  the  special  Luten  design,  in 
which  piles  carry  caps  transverse  to  the  arch,  and  upon 
each  line  of  caps  are  three  rows  of  struts  to  the  arch 
form,  radiating  in  fan  shape.  Each  strut  is  built  up  of 
two  planks  forming  a  column  of  T-section,  the  planks 
being  fastened  together  only  by  wire  ties  wrapped  around 
them.  When  the  time  comes  to  strike  the  centers,  the 
wire  ties  are  cut,  when  the  struts  resolve  themselves  into 
simple  planks,  which  buckle  under  the  load  and  are  readily 
removed. 

The  ribs  of  the  arch  form  are  also  of  special  and 
simple  design.  Each  rib  is  made  of  2xl3-in.  planks 
lapped  and  spiked  over  the  posts  (so  that  no  cutting  to 
shape  is  required),  and  upon  them  is  nailed  a  separate 
2-in.  strip  having  its  top  cut  to  the  curve  of  the  arch. 
When  the  centering  is  removed  the  planks  are  ready  for 
use  again,  and  only  the  curved  strips  are  waste.  The 
fonus  are  all  of  wood,  shiplapi)ed,  and  coated  with 
paraffin  on  the  face. 

The  spandrels  do  not  rest  upon  the  barrel  of  the  arch 
but  are  placed  against  its  side,  forming  the  face  of  the 
arch  and  eliminating  any  horizontal  joint.  This  arch 
ring  is  anchored  to  the  arch  proper.  The  top  of  the 
vertical  joint  is  painted  with  an  asphaltic  waterproof 
coating.  No  outside  bracing  is  required  for  the  spandrel 
form,  the  form  being  secured  by  wire  ties  to  anchors 
projecting  from  the  side  and  back  of  the  main  arch. 
Another  feature  of  the  formwork  is  that  the  coping  is 
built  separately  upon  the  spandrel.  This  permits  the 
form  to  be  set  absolutely  true  to  line,  and  the  projection 
of  the  coping  hides  any  slight  bulges  which  may  have 
occurred  in  the  line  of  the  spandrel. 

'^\^lere  the  spandrel  wall  abuts  against  the  pier  it  is 
made  with  a  vertical  V-groove  in  the  end.  In  the  form 
the  open  side  of  the  groove  is  closed  by  a  plank,  forming 
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a  triangular  channel,  uiiii-h  extends!  down  to  the  ])ier  and 
throiijrii  the  arch,  so  as  to  take  care  of  drainage.  Tliis 
channel  begins  about  12  in.  below  the  coping;  thus  there 
is  no  opportunity  for  dirt  to  fall  into  it. 

CON'CRKTIXG   4o    ITr.    CONTIMOrSLY 

Each  pier  is  built  as  a  nuuiolitli  froin  (!  in.  below  low 
water  to  the  bottom  of  the  pier  coping.  The  coping  is 
poured  next  and  then  the  skewback  for  the  two  arches. 
Each  arch  is  poured  complete,  the  1,150  yd.  of  concrete 
being  placed  in  about  -1.5  hr.,  working  10-hr.  shifts  (two 
days  and  two  nights).  About  the  same  speed  was  made 
at  each  end,  using  one  large  mixer  with  elevator  tower  and 
chutes  at  the  west  end  and  two  smaller  mixers  with  dump 
(iirs  at  the  east  end. 

Drainage  of  the  fill  over  the  arch  is  provided  for  by 
pipes  embedded   in   the   piers  and   emerging   below   low- 


cars  on  tracks  just  below  thcni  ami  running  out  over 
the  arch. 

At  the  west-end  plant  the  mixer  is  placed  on  the  river 
bank,  below  and  at  the  side  of  the  .street.  The  storage 
bins  are  below  the  deck  of  the  temporary  trestle  bridge. 
Dump  wagons  deliver  sand  and  gravel  over  gratings  in 
the  street  surface.  The  bins  have  gates  over  a  measuring- 
box  with  a  hinged  bottom,  which  falls  when  unlatched 
(and  is  then  closed  by  a  counterwcighted  lever),  drojiping 
the  contents  through  a  steel  hopper  to  the  charging  side 
of  the  %-yd.  Smith  mixer.  The  cement  (from  sacks)  is 
dropped  into  the  same  hopper. 

The  concrete  is  discharged  into  a  1-yd.  bucket  in  an 
elevator  tower  and  dumped  into  the  ho])per  of  an  Insley 
steel  spouting  system.  The  first  spout  is  suspended  from 
a  oO-ft.  boom  on  the  tower,  and  the  boom  (with  spout  and 
hopper)   is  raised  or  lowered  to  the  desired  elevation  by 
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ARRANGEXIEXT  OF  CONSTRUCTION  PLANT  AT  THE  WASHINGTON  ST.  BRIDGE   OVER  THE   WHITE   RIVER  AT 

INDIANAPOLIS,   IND.,   SHOWING   CONCRETING   PLANTS  AT    BOTH    ENDS 

Not  drawn   to   scale 


water  line.  They  are  galvauized-iron  pipes  placed  in  an 
inclined  position  so  that  there  is  no  bend  between  the 
inlet  and  the  outlet.  This  permits  them  to  be  cleaned 
out  readily. 

The  concreting  is  being  worked  from  both  ends  with 
two  plants,  but  after  the  completion  of  the  east  end  arch, 
with  its  abutment  and  pier,  all  the  work  will  be  done 
from  the  plant  at  the  west  end. 

East-Exd  Concreting  Plant 

As  two  blocks  of  Washington  St.  are  closed  to  traffic, 
the  center  of  the  street  is  utilized  for  storing  construc- 
tion material.  In  the  farther  block  are  reinforcing  rods, 
timber,  etc.  In  the  block  next  the  bridge,  sand  and 
gravel  are  deposited  by  wagons  on  each  side  of  the  street- 
car space,  and  between  these  stock  piles  are  three  narrow- 
gage  industrial  tracks  for  steel  dump  cars.  At  the  end 
of  the  street  are  three  elevated  bins  over  the  tracks,  and 
material  is  loaded  into  these  by  a  stiffleg  derrick  operat- 
ing a  clamshell  bucket.  The  material  is  dumped  by  the 
cars  within  reach  of  the  derrick. 

From  the  bins  the  material  is  loaded  by  gravity  into 
the  cars,  which  are  hauled  by  cable  up  a  two-track  incline 
and  dump  into  two  i/^-yd.  Smith  mixers,  one  on  each 
side.    The  mixers  in  turn  dump  the  concrete  into  similar 


means  of  a  hand  crab.  The  tower  is  124  ft.  high  and 
carries  300  ft.  of  spouting,  which  gives  a  horizontal 
reach  of  about  250  ft.  This  plant  can  place  about  400  yd. 
per  day  in  one  10-hr.  shift,  and  has  made  a  record  of 
422  yd.  placed  in  11  hr. 

The  construction  plant  includes  also  a  floating  derrick 
(for  dredging,  etc.)  and  a  hand-power  bending  machine 
for  the  steel  rods.  For  the  timber  work  there  is  a  car- 
penter shop  having  a  ripsaw,  cutoff  saw  and  grinder. 
Another  shed  is  used  for  molding  the  balustrades.  All 
the  derricks,  concreting  plants,  etc.,  are  operated  by 
steam,  except  that  one  mixer  at  each  end  has  an  electric 
motor. 

Concrete  and  Surface  Finish 

The  concrete  is  1:2:4  mix,  made  with  river  sand  and 
gravel,  the  maximum  size  of  aggregate  being  11/.  in. 
This  material  is  dredged  from  the  river  by  a  dragline 
cableway  with  a  1-yd.  Shearer-Mayer  Ijucket.  The  gravel 
is  washed  and  screened  and  delivered  to  liins,  from  which 
it  is  loaded  by  gravity  into  the  dump  wagons.  This  wash- 
ing plant  has  a  capacity  of  about  125  cu.yd.  of  gravel 
per  day.  The  reinforcement  is  of  deformed  bars;  but 
only  a  relatively  small  proportion  of  steel  is  required. 

The  face  treatment  of  the  bridge  -is  simple  and  effec- 
tive.     Large   panels   are   formed    on   the   spandrels    and 
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uppor  ]iarts  of  the  piers,  l)ut  these  aw  in  the  same  ]>laiie 
with  the  rest  of  the  work,  ,so  that  tlie  only  foi-m  construe- 
tiou  ret|uirccl  is  the  nailing  of  Y-strips  for  grooves  out- 
lining the  panels.  The  panels  are  bush-haniniered  by 
hand  and  the  remainder  of  the  surface  is  rubbed  witli 
carborundum  blocks  while  wetted  with  a  thin  cement 
grout  applied  by  whitewash  brushes. 

The  parapet  lias  balustrades  which  are  molded  in  a 
shed  near  the  work,  using  a  Pettyjohn  mold.  Each  has 
a  rod  projecting  from  the  bottom  and  engaging  a  groove 
in  the  coping,  this  groove  Ijeing  afterward  filled  witli 
mortar.  Upon  the  balustrades  rests  a  cap,  but  this  is 
not  anchored  to  them  and  is  free  to  move  longitudinallv 
with  contraction  and  expansion  movements,  without  dis- 
turl)ing  the  balustrade. 

V      -  EXGIXEEKS   AXD   C'oXTIiACTOKS 

The  bridge  was  designed  by  Daniel  B.  Luten,  consult- 
ing engineer,  of  Indianapolis.  He  also  designed  and  pat- 
ented several  of  the  construction  features,  including  the 
T-beam  arch  struts,  the  arch  reinforcement  and  the  span- 
drel arrangement.  The  contractor  for  the  entire  work  is 
the  National  Concrete  Co.,  of  Indianapolis.  The  work 
is  under  the  direction  of  Charles  E.  Cheney,  County 
Engineer,  and  B.  J.  T.  Jeup,  City  Engineer.  The  total 
cost  will  be  nearly  $500,000. 

Coiffialbniaedi  FSire  asadl  Loa^dl  Tests 
©IF  IBusafldlaia^  (CoE-ofliniiiiniS 

Testing  the  strength  of  buildini,'  columns  under  con- 
flagration conditions  has  hitherto  been  impossible  be- 
cause there  has  not  been  a  machine  built  in  which  fire 
and  load  could  be  applied  at  the  same  time.  Eealizin;^ 
the  necessity  of  information  on  this  subject,  a  joint 
body,  formed  of  the  Associated  Factory  ilutual  Fire 
Insurance  Companies,  the  National  Board  of  Fire  Un- 
derwriters and  the  United  States  Bureau  of  Standards, 
has  had  designed  and  built  a  testing  machine  in  which 
full-sized  building  columns  can  be  tested  to  destruction 
under  end  load  and  at  the  same  time  subjected  to  tem- 
peratures equaling  those  of  a  general  conflagration. 

This  machine  has  been  set  up  in  the  Underwriters' 
Laboratory  in  Chicago,  and  a  series  of  fire  tests  of  build- 
ing columns  has  been  outlined.  A  prospectus  of  the 
series  has  just  been  issued.  Herewith  is  given  an  ab- 
stract of  this  prospectus,  together  with  a  detail  drawing 
of  the  machine.  Engineers  and  insurance  experts  inter- 
ested in  the  subject  have  been  asked  for  suggestions  and 
criticisms  of  the  prospectus  and  it  is  expected  that  as 
soon  as  these  criticisms  have  been  digested  the  tests  will 
be  initiated.  Any  information  regarding  the  work  not 
included  in  this  abstract  can  be  obtained  by  writing  to 
tlie  Underwriters'  Laboratory,  207  East  Ohio  St.,  Chi- 
cago, 111. 

GENERAL  PLAN  OF  INVESTIGATION 
The  object  of  this  investigation  is  to  ascertain  the  ultimate 
fire  resistance  of  centrally  loaded  columns  used  in  the  interior 
of  buildings,  under  conditions  approximating  those  of  service; 
to  ascertain  the  fire-retardant  value  of  the  column  protection 
provided  by  the  various  materials  and  methods  commonly 
emplo.ved  in  protecting  columns  against  fire;  to  obtain  full 
and  accurate  data  that  will  serve  as  a  basis  for  the  classifica- 
tion of  column  protection  for  various  classes  of  buildings, 
and  to  furnish  data  for  guidance  in  the  determination  of 
proper  test  conditions  for  heavier  columns,  and  special  tests 
to  ascertain  the  effect  of  the  application  of  fire  streams  to 
columns  while  in   a  highly  heated  condition. 


Test  columns  consisting  of  the  types  of  columns  commonly 
employed  in  building  construction,  specially  designed  for  the 
test  apparatus  and  for  safe  rated  loads  of  approximately  50 
tons,    have    been    secured. 

It  is  proposed  to  protect  these  columns,  except  one  of  each 
type,  by  various  methods  commonly  employed  in  fireproofing 
building  columns,  and  to  allow  them  to  season  under  proper 
conditions  for  a  period  of  six  months   before   they  are   tested. 

It  is  proposed  to  make  supplementary  standard  tests  to 
ascertain  the  quality  of  the  materials  employed  in  the  con- 
struction of  the  test  columns. 

It  is  proposed  to  subject  each  of  the  columns  to  its  safe 
rated  load  and  to  temperatures  increasing  at  a  predetermined 
rate  until  failure,  or  until  the  column  has  withstood  the  tem- 
perature conditions  in  excess  of  8  hr. 

It  is  proposed  to  measure  and  record  at  regular  intervals 
during  the  test  the  temperatures  in  the  furnace  and  at  various 
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points  on  the  surface  of  the  structural  portion  of  the  column, 
the  deformation  and  deflection  of  the  column  near  the  middle, 
and  to  record  the  results  of  observations  relative  to  the  effects 
of  fire  on  the  column  and  on  the  column  protection. 

It  is  proposed  to  make  careful  examinations  after  the  test 
and  a  record  of  the  condition  of  the  column  and  column  pro- 
tection. 

It  is  proposed  to  make  photographic  records  of  the  column 
before  and  after  the  test  and  after  the  column  protection 
has  been  removed. 

It  is  proposed  to  make  a  supplementary  series  of  tests 
upon  additional  test  columns  to  determine  the  effect  of  the 
application  of  fire  streams  to  columns  while  in  a  highly  heated 
condition. 

DESCRIPTION  OF  PROPOSED  TEST  COLUMNS 
The  types  of  columns  to  be  tested  include  rolled-steel  sec- 
tions, built-up  steel  sections,  round  cast-iron  sections,  steel 
pipe  filled  with  concrete,  and  vertically  reinforced  and  hooped 
concrete  columns,  to  which  it  is  proposed  to  add  several 
wooden  columns.  At  least  one  of  each  of  the  sections  is  to  be 
unprotected;  others  are  to  be  partially  protected  by  concrete, 
and  others  completely  protected  by  various  thicknesses  of 
concrete,  clay  tile,  gypsum  blocks  and  plaster  on  metal  lath, 
in  accordance  with  the  methods  commonly  employed  in 
practice. 
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The  test  lolumiis.  with  tlu.  .xc.ptioiis  noted,  are  15  ft.  S  in. 
long  between  beaiinKs.  The  upper  3  ft.  is  made  of  extra- 
heavy  section  to  serve  as  a  medium  for  the  free  transmission 
of  the  load  from  the  ram  through  the  roof  of  the  furnace  to 
the  heated  portion  of  the  column.  The  extra-heavy  section 
is  assumed  to  establish  an.  effective  length  of  12  ft.  8  in.  as 
a  basis  for  calculating  the  safe  rated  load  of  the  column.  The 
pipe  columns  and  two  of  the  cast-iron  columns  are  approxi- 
mately 12  ft.  G  in.  in  length  and  provided  with  square  end 
bearings. 

The  test  columns  are  provided  with  two  brackets  near  the 
top  to  simulate  the  details  used  for  beam  and  girder  supports 
and  conditions  affecting  the  application  of  fireproofing  at 
tliese  points. 

The  materials  used  in  the  construction  of  the  test  columns 
and  protective  coverings  are  to  be  obtained  from  various 
sources  and  from  various  sections  of  the  country,  and  are  to 
be  selected  with  a  view  of  obtaining  those  representative  of 
their  respective  classes. 

Columns  partly  protected  by  filling  the  reentrant  portions 
with  concrete  are  introduced  as  a  type  made  necessary  where 
space  limitations  prevent  the  use  of  full  protection.  Besides 
giving  information  on  the  merits  of  this  type  of  protection 
as  compared  with  unprotected  steel,  cast-iron  and  wooden  col- 
umns, it  is  also  thought  that  they  will  give  further  data  on 
the  influence  of  type  of  steel  section  on  fire  resistance.  The 
concrete  aggregates  are  the  same  as  those  used  in  the  tests 
of   the   full.v   protected   columns   of  the  corresponding  sections. 

APP.XR.VTU.S   TO    BE  USKD 

The  apparatus  to  be  used  in  the  tests  is  specially  designed 
tor  the  purpose,  and  consists  of  a  carriage  and  traveling 
crane  for  handling  the  test  samples,  a  furnace  in  which  the 
columns  are  subjected  to  fire,  a  hydraulic  ram  and  restraining 
frame  by  means  of  which  the  loads  are  applied  to  the  col- 
umns, the  apparatus  for  measuring  the  temperatures  of  the 
furnace  and  the  test  samples,  the  apparatus  for  measuring 
the  deformation  of  the  test  samples  and  a  flexible  nozzle  by 
means  of  which  streams  of  water  are  supplied  in  the  fire- 
stream   tests. 

DETAILS  OP  TEST  FURNACE 

The  test  furnace,  wliich  is  shown  herewith,  consists  of  a 
combustion  chamber  7  ft.  square  and  12  ft.  high,  exclusive  of 
two  shallow  pits  to  receive  falling  material  and  carry  off  the 
water  during  the  fire-stream  tests.  The  sides  are  formed  by 
two  stationary  brick  walls  and  two  movable  brick  walls  in 
steel  panels,  suspended  from  overhead  beams  by  trolleys.  The 
top  of  the  furnace  consists  of  heavy  fireclay  blocks  supported 
by  a  steel  frame,  and  is  partly  removable  to  permit  the  instal- 
lation of  the  test  columns.  The  bottom  is  formed  by  the 
fireproofing  on  the  steel  bearing  plate  and  restraining  frame 
of  the  loading  apparatus.  The  products  of  combustion  are 
carried  off  through  four  13-in.  flues  extending  from  the  fur- 
nace through  the  roof  of  the  building.  Each  side  of  the 
furnace  is  provided  with  mica-glazed  observation  holes,  so 
arranged  near  the  top,  middle  and  bottom  that  all  parts  of  the 
test  column  can  be  observed.  Observation  galleries  outside 
the  furnace  afford  access  to  the  upper  observation  holes. 

The  furnace  is  heated  by  means  of  eight  6-in.  specially 
designed  blast  burners,  extending  in  at  the  corners  and  the 
middle  of  the  sides  and  arranged  so  that  they  discharge  hori- 
zontally toward  the  center  of  the  combustion  chamber  at  the 
bottom.  The  burners  are  supplied  with  gas  through  mixing 
tubes  connected  to  circulating  mains  located  in  a  shallow  pit 
under  the  floor  outside  of  the  furnace.  Each  burner  Is  pro- 
vided with  valves  for  regulating  the  gas  and  air. 

The  additional  air  necessaiy  to  complete  combustion  and 
distribute  the  fire  is  supplied  by  secondary  air  inlets  extend- 
ing through  each  side  of  the  furnace  at  regular  intervals 
toward  the  top,  each  inlet  being  provided  with  a  regulating 
valve. 

Gas  is  supplied  to  the  furnace  through  a  G-in.  pipe  con- 
nected to  the  street  main.  Air  is  supplied  to  the  burners  and 
to  the  secondary  inlets  by  means  of  an  electrically  driven 
blow'er   capable   of  maintaining   uniform   air    pressure. 

TEMPERATURE  AND  DEFORMATION'  MEASUREMENTS 
The  temperatures  within  the  furnace  are  indicated  by 
means  of  therinocouples  inserted  through  the  walls  near  the 
top.  middle  and  bottom.  The  temperatures  at  the  surface 
of  the  structural  portion  of  the  test  column  are  indicated  b.v 
thermocouples  placed  at  the  same  levels  as  the  furnace  couples. 
The  deformation  and  deflection  of  the  column  during  test 
is  to  be  taken  by  measuring  the  movements  of  protected  wires 
attached  near  the  middle  of  the  column.  One  end  of  each  wire 
is  attached  to  the  column  and  the  other  is  weighted  and 
passed  over  an  idler  at  a  point  outside  of  the  furnace  and  as 
far    from    the    column    as    the    room    conditions    permit.       The 


movement  Is  measured  at  an  Intermediate  point  on  the  wires, 
and  the  true  movement  at  the  point  of  attachment  to  the  col- 
umns calculated  from  the  established  ratio  of  distances. 

LOADING  APPARATUS 

The  apparatus  to  be  employed  In  applying  the  loads  to  the 
columns  during  the  fire  and  flre-and-water  tests  consists 
essentially  of  a  hydro-pneumatic  ram,  the  pumps  and  tanks 
supplying  the  pressure,  restraining  frames  and  pressure- 
indicating,    controlling    and    recording   apparatus. 

The  ram  has  a  rated  capacity  of  approximately  256  tons 
and  is  bolted  to  the  under  side  of  the  heavy  steel  beams  form- 
ing the  top  of  the  restraining  frame  in  such  a  manner  that  it 
will  engage  the  top  plate  of  the  test  column  when  in  position. 
The  column  transfers  the  compression  to  the  beams,  constitut- 
ing the  bottom  of  the  frame,  which  complete  the  action  by 
transferring  the  stresses  back  to  the  top  through  steel  tension 
chords  forming  the  sides  of  the  frame.  The  framing  support- 
ing the  restraining  frame  at  the  top  is  also  designed  to  aid 
in  supporting  laterally  the  lower  end  ot  the  ram  and  resist 
any  racking  set  up  by  eccentricity  of  the  loads  when  the  test 
columns  are  deformed  in  the   tests. 

The  ram  is  designed  to  automatically  maintain  the  load 
on  the  test  column  and  develop  characteristic  deformation  at 
the  point  of  failure.  In  case  of  sudden  complete  failure,  the 
loss  of  the  load  is  judged  to  be  immaterial,  inasmuch  as  the 
load  at  which  the  column  fails  is  known.  In  case  of  gradual 
failure,  such  as  can  be  expected  in  the  majority  of  cases,  the 
ram  is  capable  ot  maintaining  the  load  until  characteristic 
deformation  of  the  column  is  secured.  In  case  of  sudden  but 
incomplete  failure  of  the  test  column,  some  loss  in  the  load 
may  take  place,  but  this  will  be  automatically  recorded  and 
is  not  considered  important,  inasmuch  as  the  full  load 
throughout  the  complete  period  of  deformation  would  prob- 
ably only  increase  the  rate  of  deformation,  the  characteristics 
of  which  have  already  been  observed. 

The  ram  is  connected  by  a  6-in.  pipe  to  steel  tanks  in  which 
the  operating  w-ater  and  air  pressures  are  stored,  and  is  pro- 
vided with  a  controlling  valve  that  can  be  set  to  automatically 
shut  oft  the  pressure  after  any  predetermined  downward 
movement  of  the  plunger  le?s  than  24  in.  has  taken  place.  It 
is  also  designed  to  absorb  the  impacts  and  withstand  the  pres- 
sures in  case  of  the  failure  of  the  automatic  controlling  valve. 
.\  separate  lifting  cylinder  and  pressure  tank  by  means  of 
W'hich  the  plunger  of  the  ram  can  be  independently  raised  and 
low^ered  is  attaciied  to  the  ram.  Water  and  air  pressures  as 
high  as  500  lb.  per  sq.in.  are  supplied  by  an  electrically  driV'?n 
pump  and  compressor.  The  pumps  and  tanks  are  equipped 
with  the  necessary  pressure  gages  and  the  ram  with  pressure- 
recording  apparatus.  The  connections  are  provided  with  the 
valves  necessary  for  the  manual  control  of  the  loading 
apparatus. 

Adjustable  bearings  are  provided  at  the  top  and  bottom  of 
the  test  columns  to  insure  the  central  application  of  the  loads 

METHOD  OF  CONDUCTING  TESTS 

After  being  allowed  to  season  for  six  months,  the  column 
is  to  be  placed  in  the  furnace  and  the  top  and  bottom  bearings 
adjusted  for  even  distribution  of  load.  The  connections  are 
then  made  with  the  instruments  for  measuring  heat  and 
deformation  and  the  furnace  closed  and  readings  on  all  instru- 
ments taken.  After  applying  the  safe  rated  load,  readings  are 
again   taken   for   deformation   and    deflection. 

The  gas  is  then  lighted  and  gas  and  air  gradually  turned 
on  to  establish  the  predetermined  temperature  rise  in  the 
furnace.  This  is  proposed  to  be  made  uniform  for  all  tests 
and  to  be  such  that  a  temperature  of  approximately  1.500°  F. 
is  attained  in  30  min..  1.700°  F.  in  1  hr.,  and  2,000°  F.  in  4  hr., 
beyond  this  point  the  temperatures  being  very  slowly  in- 
creased to  a  maximum   of  2,300°   P. 

Readings  on  gages  for  load,  on  column  and  furnace  thermo- 
couples for  temperature  and  on  deformation  and  deflection 
instruments  are  to  be  taken  in  regular  order  at  five-minute 
intervals  up  to  a  point  near  failure,  the  load  being  maintained 
as  nearly  constant  as  possible  during  the  whole  test.  Obser- 
vations of  the  visible  effects  of  the  flre  on  the  column  and  its 
protection  are  to  be  made  at  regular  intervals  during  the 
progress  of  the  test. 

After  failure,  the  furnace  doors  are  to  be  opened  and  the 
column  allowed  to  cool.  Photographs  and  notes  are  to  be 
made  showing  the  general  condition  of  the  column  after  test. 
The  covering  is  to  be  then  removed,  and  constituent  materials 
examined  for  deterioration  due   to  fire. 

Street  RailMsiy  Given  to  City. — It  is  reported  that  the 
street-railway  system  in  San  Angelo,  Tex.,  has  been  offered 
to  the  municipality  as  a  Christmas  present.  The  authorities 
are  undecided  whether  to  accept  it  or  not,  as  it  is  unprofit- 
able. The  line  is  5  mi.  long  and  has  six  motor  cars,  one 
work  car  and  a  power  station:  the  value  is  placed  at  $100,000. 
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Jamnies  Ms^pes  Dodl^e 

James  M.  Dodge,  Chairman  of  the  Board  of  Directors 
of  tlie  Link-Belt  Co.,  Philadelphia,  Penn.,  died  at  his 
residence  in  Gerniantown,  Philadelphia,  on  Saturday, 
Dec.  4,  aged  fi3  years.  iMr.  Dodge  was  a  native  of  New 
Jersey.  His  maternal  grandfather,  James  J.  Mapes, 
was  an  eminent  chemist  and  scientist.  His  mother, 
Jlary  Mapes  Dodge,  was  widely  known  through  her  edi- 
torship for  many  years  of  the  juvenile  magazine,  jS7. 
XIrliolas.     .Mr.   Dodge  was  for  three  years  a  student  at 


Cornell  University;  then  he  spent  a  year  at  Rutgers 
College,  New  Jersey,  where  he  took  a  special  course  in 
chemistry.  His  early  engineering  work  was  in  the  field 
of  shipbuilding.  Starting  in  as  an  ordinary  workman 
at  the  famous  old  shipyards  of  John  Eoach,  at  Chester, 
Penn.,  he  became  at  the  end  of  three  A'ears  superintend- 
ent of  erection. 

In  Chicago  about  1880  Mr.  Dodge  became  acquainted 
with  William  D.  Ewart  about  the  time  that  the  latter  had 
invented  and  patented  a  new  type  of  sprocket-chain  trans- 
mission, using  separable  links.  Mr.  Dodge  joined  Ewart 
and  his  associates  in  the  commercial  development  of  this 
invention,  and  it  determined  his  future  business  career. 

At  the  time  of  the  Ewart  invention  the  sprocket  wheel 
and  chain,  although  an  old  device  for  the  transmission 
of  motion,  was  hardly  used  in  machine  construction  or 
engineering.  Mr.  Dodge's  inventive  genius  found  full 
scope  in  the  new  industr}^  in  the  development  of  various 
devices  intended  to  utilize  the  chain  transnussion.     The 


application  of  chain  transmission  to  large  power  instal- 
lations led  to  the  formation,  in  1888,  of  the  Link-Belt 
Engineering  Co.,  where  under  Mr.  Dodge's  direction  a 
strong  engineering  and  scientific  organization  was  built 
up. 

In  1889  Mr.  Dodge  brought  out  his  now  well-known 
system  of  anthracite  coal  storage,  using  the  Link-Belt 
conveyor  to  deliver  the  coal  in  great  conical  piles.  A 
separate  organization,  the  Dodge  Coal  Storage  Co.,  was 
formed  to  exploit  this  invention.  The  extent  of  Mr. 
Dodge's  original  work  may  be  judged  by  the  fact  that 
he  took  out  over  a  hundred  L^nited  States  patents  on 
his  inventions. 

Mr.  Dodge  was  among  the  best-known  members  of  the 
American  Society  of  Mechanical  Eugineers.  He  joined 
the  society  in  1884,  only  four  years  after  its  organiza- 
tion. He  was  elected  one  of  the  managers  of  the  society 
in  1891,  was  a  vice-president  in  1903  and  was  elected 
to  the  presidency  in  1903.  Mr.  Dodge  also  took  great 
interest  in  the  Engineers  Club  of  Philadelphia  and  in 
the  Franklin  Institute  and  was  vice-president  of  the  latter 
organization. 
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A  YesitP  of  Act! 

Mnll^jw®.tflls.®e 

By  Geobge  W.  Fuller f 

During  the  past  year,  and  in  fact  for  many  years,  there 
has  been  in  the  field  of  sewage  disposal  no  step  in  ad- 
vance so  notable  in  many  ways  as  that  associated  with 
the  use  of  activated  sludge. 

In  j)oint  of  correctness  as  to  theory  this  process  seems 
to  rest  on  a  sound  basis.  What  its  shortcomings  may  be 
from  an  operating  standpoint  in  actual  practice,  and 
what  its  operating  costs  and  indeed  its  total  costs  may 
involve  for  plants  of  different  sizes  and  for  widely  varying 
local  conditions,  are  all  propositions  upon  which  further 
data  are  needed  before  arriving  at  final  conclusions. 

The  activated-sludge  process  has  many  points  of  sim- 
ilarity to  the  filtration  of  sewage  in  filter  beds,  in  that 
it  offers  an  opportunity  for  the  sewage  to  come  in  con- 
tact with  surfaces  suitably  prepared  as  to  biological 
growths,  promoting  nitrification  and  other  bio-chemical 
changes.  In  a  sense,  it  is  a  reversal  of  the  filtration  proc- 
ess in  that  the  purifying  medium  is  moved  up  and  down 
through  a  tank  of  sewage,  rather  than  the  liquid  moved 
through  a  bed  of  stone,  each  particle  of  which  is  sur- 
rounded with  films  containing  bacterial  gro\\i:hs  and  the 
products  of  bacterial  growths,  all  of  suitable  physical  and 
biological  character. 

About  two  weeks  ago  I  visited  the  ^Milwaukee  sewage- 
testing  station,  noted  the  activated-sludge  investigations, 
there  and  discussed  them  with  Messrs.  Hatton  and  Cope- 
land  and  other  members  of  the  technical  staff.  The  fol- 
lowing tentative  deductions  regarding  this  process  may 
be  drawn  at  this  time,  which  marks  a  transitional  stage 
between  the  strictly  experimental  work  at  Milwaukee  and 
numerous  places  elsewhere,  and  the  actual  operation  at 
Milwaukee  of  a  plant  on  a  working  scale : 

1.  Having  secured  an  adequate  quantity  of  properly 
activated  sludge,  it  is  necessary  in  its  utilization  to  ap- 

•Slightly    condensed    from    a    paper    read    before    the    New 
Jersey  Sanitary  Association,  Lakewood,  N.  J.,  Dec.   3,  1915. 
tConsulting   Engineer,    170    Broadway,    New   York   City. 
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ply  a  iT'i'taiii  iiiininuini  (junntity  nf  air.  This  quantity 
must  bo  at  least  sulliciciit  tn  rIVrrt  a  llHiniu^ih  cmnininf;- 
lini>-  of  the  aetivateil  shidi^e  with  the  sewa.uc  to  l)e  treated 
by  it. 

2.  When  the  sludge  is  properly  activated  and  adequate- 
ly commingled  with  the  sewage  to  be  treated,  a  period 
of  two  hours  or  less  is  sufficient  to  bring  about  substan- 
tially complete  clarification  through  the  attachment  of 
the  fine  colloidal  particles  to  the  more  or  less  gelatinous 
surfaces  of  the  activated  sludge.  Tliis  is  the  only  process 
besides  intermittent  sand  filtration  that  seems  ])racticably 
capable  of  thorough  clarification. 

BacTEULM,    TJEMdV.^L 

3.  With  the  removal  of  colloidal  matters  there  are  also 
eliminated  the  great  majority  of  the  bacteria,  and  with 
a  period  of  aeration  of  from  2  to  3  hr.  the  removal  of 
bacteria  may  be  e.xpected  to  approach  96  to  99%,  or  sub- 
stantially as  high  an  efficiency  as  may  be  expected  with 
sand  filters. 

4.  It  appears  that  the  ^lilwaukee  sewage  may  be  well 
clarified  and  well  freed  of  bacteria,  after  sedimentation, 
but  without  the  establishment  of  nitrification.  Such  an 
effluent  will  not  remain  nonputrescible  for  more  than 
say  four  or  five  days. 

5.  Still  further  improvement  in  the  quality  of  the 
effluent  of  the  activated-sludge  method  is  brought  about 
by  the  nitrification  and  other  oxidation  processes  char- 
acteristic of  activated  sludge,  and  more  or  less  resem- 
bling the  action  effected  by  the  ripened  films  surrounding 
the  solid  medium  of  sewage  filters. 

6.  Nitrification  to  the  point  of  securing  complete  sta- 
bility may  be  effected  within  certain  limits  by  applying 
air  in  greater  quantities  per  volume  of  sewage  treated 
or  by  a  prolongation  of  the  time  during  which  the  acti- 
vated sludge  is  brought  in  contact  with  the  sewage  to  be 
treated  and  with  the  rate  of  application  of  air  sufficient 
to  bring  about  a  commingling  of  the  activated  sludge 
throughout  the  liquid  to  be  treated.  At  ililwaukee  it 
is  stated  that  nitrification  increases  in  a  rouglily  propor- 
tional way  to  the  duration  and  intensity  of  the  aeration, 
although  there  are  apparently  some  exceptions  to  these 
general  rules.  Incidentally,  mention  may  be  made  of  the 
fact  that  the  application  of  this  process  may  be  ad- 
justed to  different  degrees  of  stability  of  effluent,  of 
which  there  will  doubtless  be  variations  in  individual 
viewpoints,  just  as  is  the  case  in  deciding  upon  the  best 
depth  of  sprinkling  filters. 

7.  The  duration  and  intensity  of  aeration  ought  to  be 
adjusted  to  the  sewage  flow  for  those  portions  of  the  day 
when  the  volume  and  strength  of  the  sewage  are  greatest. 
Then  for  those  portions  of  the  day  when  the  sewage  is 
weaker  and  less  in  volume  the  result  will  be  a  higher 
degree  of  nitrification  than  that  which  would  be  decided 
upon  as  suitable  for  the  maximum  load  as  to  strength 
and  volume. 

8.  The  indications  are  that  the  beneficial  effect  of  ac- 
tivated sludge  may  be  lost  in  varying  degrees  and  in  a 
variety  of  ways,  of  which  mention  may  be  made  of  the 
following : 

A.  Excessive  aeration  may  break  up  the  particles  of 
activated  .sludge  so  as  to  reduce  materially  the  adequacy 
of  the  spongy  gelatinous  surface  for  removing  colloids. 
Perhaps  this  may  be  made  clearer  by  saying  that  the 
inner    surfaces    of    disintegrated    portions    of    activated 


sludge  may  themselves  under  some  circumstances  utilize 
a  ])(irtion  of  the  gelatinous  activated  material,  and  thus 
re<luce  the  quantity  available  for  the  withdrawal  of  col- 
loids of  the  sewage  to  be  treated. 

B.  Fine  mineral  suspended  matter,  say  from  street 
washings  and  present  in  the  effluent  of  a  grit  chamber, 
may  saturate  the  gelatinous  surfaces  of  the  activated 
sludge  so  as  to  preclude  normal  action  by  the  latter 
upon  the  colloids  of  the  sewage. 

C.  The  activation  of  the  sludge  may  be  carried  to  a 
point  where  it  is  "burnt  up,"  or  where  the  material 
within  or  underneath  the  gelatinous  surfaces  of  the 
sludge  particles  no  longer  stimulates  a  continuous  bac- 
terial growth  along  normal  lines. 

D.  Inadequate  or  insufficient  aeration  might  cause  a 
temporary  i)rcakdown  of  the  process,  the  correction  of 
which  would  require  more  or  less  re-activation  of  the 
sludge  at  hand.  This  feature  in  practice  will  need  at- 
tention, as  complete  activation  of  the  sludge  .seems  to 
require  a  month  or  more  of  frequent  if  not  continuous 
aeration. 

9.  It  is  believed  at  Milwaukee  that  the  activated-sludge 
process  will  prove  markedly  successful  in  removing  with 
great  promptness  the  odoriferous  compounds  found  in 
sewage,  and  if  this  shovild  prove  generally  true  it  is  be- 
lieved that  the  marked  practical  benefit  will  justify  costs 
in  excess  of  methods  of  treatment  not  capable  of  free- 
dom from  odor. 

10.  Data  are  not  yet  available  to  show  what  may  be 
expected  during  the  winter  months  as  to  diminished  per- 
formance of  the  process  due  to  low  temperature  of  the 
sewage,  other  things  being  equal.  A  somewhat  more  in- 
tense application  of  air  or  a  longer  period  of  treatment 
or  a  somewhat  lessened  degree  of  stability  of  the  efflu- 
ent in  various  combinations  may  make  the  problem  appear 
more  simple  than  is  thought  to  be  the  case  by  some  ob- 
servers at  present.  Keen  interest  will  be  felt  in  the 
outcome  of  the  Milwaukee  experiences  during  the  com- 
ing winter  with  its  new  plant  capable  of  treating  1,600.- 
000  gal.  of  sewage  daily. 

Dryixg  of  the  Sludge 

11.  The  surplus  sludge  removed  from  the  sedimen- 
tation tanks  into  which  the  sewage  passes  after  it  leaves 
the  aerating  tank  apparently  will  dry  quickly,  and  it  is 
free  of  offensive  odors  as  removed  and  dried.  This  does 
not  necessarily  mean  that  it  will  not  ultimately  decom- 
pose and  produce  foul  odors  if  allowed  to  accumulate  in 
bulk.  Preparation  of  this  shxdge  for  use  as  fertilizer 
seems  to  be  a  proposition  necessitating  considerable  care- 
ful .study,  and  it  yet  remains  to  be  seen  whether  the 
sludge  can  be  sold  for  enough  money  to  pay  for  its  own 
treatment.  The  practical  outcome  of  sludge  disposal  in 
this  process  must  depend  upon  data  to  be  secured  in  the 
future. 

12.  Although  it  is  not  the  purpose  of  this  discussion 
to  go  into  the  question  of  costs  of  the  complete  process 
based  on  present  data,  it  may  perhaps  not  be  amiss  to 
point  out,  in  a  process  where  the  cost  of  power  and  at- 
tendance will  vary  much  under  local  conditions  and  de- 
pend upon  the  size  of  the  plant,  that  the  method  may 
•work  out  admirably  for  a  plant  of  50,000,000-gal.  ca- 
pacity, and  even  for  one  of  o,000,000-gal.,  whereas  it 
may  prove  markedly  expensive  for.  a  plant  of  say  500,- 
000-gal.  daily  capacity. 
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The  treatment  of  stockyards'  sewage  and  industrial 
wastes  before  discharge  into  the  Chicago  Eiver  is  being 
forced  upon  the  attention  of  the  meat-packing  firms, 
and  has  been  under  consideration  by  the.se  firms  and  the 
Sanitary  District  of  Chicago  for  some  time.  The  Dis- 
trict made  a  report  on  the  subject  about  a  year  ago,  but 
since  then  the  activated-sludge  process  has  come  to  the 
front.  As  this  process  promises  a  byproduct  of  con- 
siderable fertilizing  value  and  is  otherwise  promising, 
several  of  the  large  packers  began  to  conduct  a  series  of 
experiments  with  it. 

After  succes.sful  experiments  with  small  tanks.  Armour 
&  Co.  have  now  an  experimental  activated-sludge  plant 
with  a  tank  of  20,000-gal.  capacity,  which  is  worked 
on  the  continuous-process  method.  This  was  put  in 
service  early  in  November,  191.5,  and  has  given  e.xcellent 
results,  ilorris  &  Co.  and  Swift  &  Co.  have  plants  of 
the  same  general  character,  and  the  latter  is  said  to  in- 
tend building  a  .500,000-gal.  plant.  Sulzberger  &  Sons 
Co.  is  reported  as  experimenting  with  both  the  activated- 
.sludge  and  electrolytic  processes. 

These  experiments  are  independent  of  but  in  relation 
with  the  investigations  which  have  been  carried  on  for 
some  time  by  the  Sanitary  District  of  Chicago  regard- 
ing the  activated-sludge  process  for  treatment  of  trade- 
waste  products  at  the  stockyards.  The  District  recently 
appropriated  $10,000  for  further  experiments,  and  is 
building  a  plant  to  handle  1.30,000  gal.  per  day.  A  com- 
mittee of  five  members  appointed  by  the  packers  repre- 
sents them  in  discussions  of  the  problem  with  the  San- 
itary District  authorities. 

Certain  streets  in  St.  Paul,  ilinn.,  were  paved  with 
sheet  asphalt  by  the  Barber  Asphalt  Paving  Co.  under 
a  10-yr.  guarantee  or  maintenance  clause.  During  six 
years  of  the  maintenance  period  the  asphalt  company 
made  repairs  at  the  request  of  the  city.  It  was  then 
discovered  that  the  defects  were  caused  chiefly  by  leakage 
from  gas  mains,  poor  construction  of  the  street-railway 
tracks  and  other  causes  beyond  the  power  of  the  con- 
tractor to  prevent.  On  subsequent  work  of  a  similar 
nature  the  contractor  demanded  payment  for  repairs,  and 
on  refusal  by  the  city  brought  suit. 

The  maintenance  clauses  in  the  contract  were  indefinite, 
and  the  contractor  contended  that  they  should  be  inter- 
preted to  cover  only  repairs  made  necessary  by  defective 
material  or  poor  workmanship,  while  the  city  contended 
the  maintenance  clauses  were  so  broad  that  they  covered 
such  repairs  as  those  imder  question.  The  United  States 
Circuit  Court  upheld  the  city's  contention,  aw\  stated  : 


If  the  gas  company  was  negligent  in  permitting  gas  to 
escape,  which  caused  injury  to  the  pavement,  it  might  be 
liable  to  the  plaintiff  .  . '  .  But  even  if  there  had  been 
some  ambiguity  in  the  language  used  in  the  contracts,  the 
construction  placed  upon  them  by  both  parties  during  all  that 
time,  from  1901  until  the  institution  of  this  suit  in  November, 
1912,  that  these  repairs  had  to  be  made  by  the  paving  com- 
pany at  its  own  expense,  would  effectually  remove  the  am- 
biguity. The  law  is  well  settled  that,  if  there  is  any  doubt 
or  .ambiguity  in  a  contract  arising  from  the  words  employed, 
it  is  effectually  removed  by  the  practical  construction  con- 
tinuously put  upon  it  by  the  parties  for  so  long  a  period  as 
was   done   in    this   case. 

The  case  was  taken  to  the  United  States  Circuit  Court 
of  Appeals,  where  the  decision  was  upheld,  and  subse- 
quently a  petition  for  a  writ  of  certiorari  was  made  by  the 
plaintiff  to  the  United  States  Supreme  Court,  which 
was  refused. 

The  decision  establishes  that  if  a  contractor  makes 
paving  repairs  for  any  considerable  time  and  afterward 
claims  that  these  are  not  covered  by  his  maintenance 
obligation,  the  courts  will  construe  his  having  made  re- 
]iairs  without  objection  as  evidence  that  this  is  his  own 
interpretation  of  the  maintenance  clauses,  and  that  they 
are  accordingly  binding.  On  this  point  only  is  the  de- 
cision of  importance,  for  it  opens  the  way  to  making  the 
gas  company  responsible  for  the  repairs  even  though  the 
city  is  not. 


lU^CMgi^yFgiirairaaN.    lK.<.Ro  tto  InlSi^©  is3©w 

The  Delaware,  Lackawanna  &  Western  P.P.  has  just 
started  at  North  Pier  in  Buffalo.  N.  Y.,  the  construc- 
tion of  a  new  coal  pier  and  dumper  with  a  capacity  of 
300  cars  per  day. 

At  the  present  time  there  is  in  use  at  tliis  point  an 
ordinary  coal  trestle  having  a  capacity  of  about  5,000  tons. 
The  trestle  has  been  in  use  for  a  number  of  years  and 
has  about  reached  a  point  where  it  requires  rebuilding. 
In  addition  to  this,  the  United  States  Government  ob- 
jected to  the  fact  that  boats  had  to  lie  in  the  channel 
of  the  Buffalo  Eiver  while  loading.  After  considerable 
discussion  lietween  the  officers  of  the  railroad  company 
and  the  United  States  War  Department,  the  railroad  com- 
pany W'as  finally  required  to  excavate  a  slip  entirely  on 
its  own  property  and  parallel  to  the  face  of  the  present 
dock.  In  order  to  do  this,  it  became  necessary  to  cut  back 
the  entire  frontage  for  a  width  of  90  ft.,  which  gives 
room  to  put  in  a  slip  66  ft.  wide  and  to  build  an  outer 
protection  pier  24  ft.  wide. 

It  is  intended  to  put  in  a  tiniljer  crib  below  the  water 
line  and  a  concrete  retaining  wall  above  the  water  line, 
along  the  inner  side  of  the  proposed  slip.  It  is  also  in- 
tended to  build  the  protection  pier  entirely  of  reinforced 
concrete,  using  the  floating  reinforced-concrete  caisson 
method  similar  to  that  devised  for  the  Lake  Ontario 
entrance  to  the  Welland  Ship  Canal,  described  in  Engi- 
npcrlitq  Xrirs.  ,Tuno   10.   191.5.     A  marine  railway  will 


December  9,  1915 


E  N  G  I  N  K  K  R  I  N  (J     N  E  W  S 


1149 


he  built  at  some  point  adjacent  to  tlie  site  of  tlie  ])ro- 
posed  protection  pier,  on  which  to  build  necessary  cais- 
sons. These  caissons  ^\^ll  be  in  sections  of  about  100 
ft.  in  length,  are  to  be  fitted  with  pipes  and  valves  so 
that  they  can  be  filled  with  water  and  sunk,  and  they 
will  have  movable  wooden  floors  and  necessary  cross  walls. 
The  ends  are  to  have  keys  for  keeping  adjacent  sections 
in  line  with  each  other.  After  the  boxes  are  sunk  in 
])lace  they  will  be  filled  with  stone  or  other  material.  It 
is  intended  to  dredge  the  channel  out  to  a  depth  of  23 
ft.  below  mean  water,  and  the  caissons  will  be  made  23 
ft.  in  width. 

For  handling  the  coal  it  is  intended  to  put  in  a  car 
dumper  having  a  capacity  of  75  tons.  The  matter  of 
handling  the  screenings  and  the  handling  of  coal  from 
box-cars  have  not  as  yet  been  fully  decided.  There  is 
handled  during  the  season  of  navigation  at  this  point 
from  1,600,000  to  1,800,000  tons  of  coal. 

Dredging  is  already  under  way  and  the  contract  for 
the  car  dumper  has  been  let  to  the  Wellnian-Seaver-ilor- 
gan  Company,  of  Cleveland.  Ohio,  and  it  is  the  under- 
standing that  the  car  dumper  is  to  be  in  operation  by 
the  first  of  June,  1916.  George  J.  Ray  is  chief  engineer 
of  the  railroad  company. 

CoffiaffimassaoEa  of  ScaeiatSstts  tt® 

A  commission  of  scientists  has  been  selected  by  the 
President  to  visit  the  Panama  Canal  and  to  investigate 
and  report  on  the  slide  situation.  The  men  were  nom- 
inated by  the  Xatioiial  Academy  of  Sciences  at  the  re- 
quest of  President  AVilsou.  It  is  reported  that  they  will 
sail  for  Panama  on  Dec.  11  to  be  gone  about  four  weeks. 
The  personnel  of  the  commission  is  as  follows : 

C.  R.  Tan  Hise,  President  of  University  of  AVisconsin, 

Chairman. 
George  F.  Becker,  U.  S.  Geological  Survey. 
Arthur  L.  T>a.j,  Geophysical  Laboratory,  Carnegie  In- 
stitute. 
J.  F.  Hayford,  Dean,  College  of  Engineering,  Xorth- 

western  University. 
Harry  Fielding  Reid,  Professor,  Johns  Hopkins  Uni- 
versity. 
Charles  D.  Walcott,  President,  Smithsonian  Institution. 
J,  C.  Branner,  President,  Leland  Stanford,  Jr.,  Uni- 
versity. 
Arthur  P.  Davis,  Chief  Engineer,  United  States  Re- 
clamation Service. 
H.  L.  Abbot,  Brigadier  General,  U.  S.  A.,  retired. 
R.  C.  Carpenter,  Professor,  Cornell  University. 
John  R.  Freeman,  Consulting  Engineer. 


Francisco.  CaU(.,  was  awarded  on  Dec.  G  to  F.  Rolandl,  550 
MontKomery  St..  San  Francisco,  for  $1,543,081.  This  was  the 
lowest  of  five  bids,  the  details  of  which  are  fjiven  In  the 
construction  news  pages  of  this  issue.  A  description  of  the 
railroad  project  was  printed  in  "Engineering  News"  of  Nov. 
11,   1915,   p.   925. 

The  ChioaKo  Subway  Project  has  made  another  step,  the 
City  Council  having  passed  an  ordinance  for  the  appointment 
of  a  committee  of  three  engineers  to  investigate  and  report 
upon  the  matter.  One  member  Is  to  be  a  Chicago  man,  and 
the  others  are  to  be  men  familiar  with  conditions  at  New 
York,  Boston  and  Philadelphia. 

.\  New  Relnforced-Concrete  Stadium  to  seat  5,000  persons 
will  be  started  soon  at  the  University  of  Wisconsin.  It  wilt 
be  completed  in  time  for  the  games  of  next  fall.  An  appro- 
priation of  $20,000  has  been  made  by  the  State  Legislature  for 
the  erection  of  the  first  section  of  the  new  stadium.  This  sec- 
tion will  be  semicircular  in  form  and  will  contain  40  rows  of 
seats.  It  will  be  built  in  such  a  way  that  it  can  be  extended 
around  the  two  sides  and  perhaps  in  the  future  be  made  into 
a  stand  inclosing  a  field. 

Tbe  St.  Paul  I'nion  Station  Plan  as  submitted  by  the 
United  railways  to  the  city  and  Federal  government  ("Engi- 
neering News,"  Mar.  11,  1915,  p.  4S8)  has  been  ^vithdrawn  in 
its  entiretN*.  following  the  rejection  of  the  harbor  details  of 
the  scheme  by  the  Chief  of  Engineers,  U.  S.  A.  The  plans 
were  drawn  under  an  .\ct  of  Congress  providing  for  the  bet- 
tering of  river  navigation  and  river  transportation  facilities 
at  St.  Paul,  the  harbor  line  and  river  being  moved  a  maximum 
of  400  ft.  for  6.000  lin.tt.  The  United  States  engineers  de- 
clined to  appove  tlie  plans  on  grounds  which  to  the  railroad 
companies  seemed  fundamental,  and  new  plans  will  now  be 
drawn  which  will  not  require  the  approval  of  the  Federal 
government.  This  will  mean  the  selection  of  a  new  site  and 
the  purchase  of  grounds. 

The  Proposed  Xew  Jersey  Ship  Canal,  which  is  to  run  be- 
tween the  Delaware  River  and  Raritan  Bay,  is  to  be  surveyed 
during  the  coming  winter  under  authority  from  the  State  of 
New  Jersey.  The  surveys  will  be  in  charge  of  W.  F.  K. 
Griffith  under  the  direction  of  B.  F.  Cresson,  Jr.,  Chief  Engi- 
neer of  the  Department  of  Commerce  and  Navigation  of  the 
state.  The  route  for  this  canal  has  already  been  surveyed 
from  Bordento"wn  to  Jamesburg,  so  that  the  work  remaining 
is  for  the  section  between  Jamesburg  and  llorgan,  the  latter 
being  the  terminal  point  in  Raritan  Bay.  This  route  is  one 
investigated  some  years  ago  by  the  U.  S.  Army  engineers  and 
is  included  in  the  Inland  Waterways  scheme  now  being  advo- 
cated as  a  measure  of  military  preparedness. 

Blowout  Delays  East  River  Tunnel  Work — .\  blowout  in 
the  south  tunnel,  west  end,  of  the  pair  of  rapid-transit  tunnels 
which  the  Flinn-O'Rourke  Co.  is  driving  Crom  Old  Slip,  New 
Torli,  under  the  East  River,  filled  the  tunnel  at  the  shield 
with  water  and  stopped  work  until  clay  cover  was  placed  on 
the  river  bottom  to  seal  the  demoralized  ground.  The  acci- 
dent happened  Nov.  30.  The  south  shield  was  partly  under 
the  riverfront  bulkhead  wall,  which  here  is  a  concrete-block 
wall  on  bagged  concrete  on  rock.  The  tunnel  crown  is  4  to 
5  ft.  above  rock,  which  is  at  El.  2S.  Just  outside  the  bulkhead, 
in  the  slip,  the  earth  cover  over  the  shield  is  about  14  ft.  .\ip 
leaking  along  the  shield  from  the  tail,  since  the  cutting-edge 
began  going  through  the  wall  foundation,  rose  up  in  the  slip 
and  loosened  the  ground.  When  the  cutting-edge  was  about 
S  ft.  out  from  the  wall,  the  rear  half  of  the  shield  being  under 
the  wall,  the  sheeted  earth  face  at  the  top  of  the  shield  gave 
way  just  after  a  blast  in  the  rock  portion  of  the  face  below. 
.A.  leak  to  the  river  bottom  developed,  which  brought  in  water 
as  the  air  pressure  dropped  from  14  lb.  to  11  lb.  The  inflow 
was  slow,  but  attempts  to  plug  the  leak  with  bagged  sawdust 
did  not  succeed,  and  in  20  min.  the  shield  was  submerged,  the 
upper  part  of  the  tunnel  slope  still  holding  11  lb.  air. 


Extensive   Railway    ImproTements  at    Elizabeth,   X.   J.,  are 

projected  by  the  Pennsylvania  R.R.  and  the  Central  R.R.  of 
New  Jersey.  Plans  have  been  prepared  by  R.  W.  Creuzbaur 
Consulting  Engineer  for  the   City  of   Elizabeth. 

The  Demolition  of  the  Pauama-Pacilie  Exposition  Build- 
ings was  begun  Dec.  6.  Nothing  east  of  the  Fine  Arts  Palace 
will  be  retained.  It  is  probable  that  the  yacht  harbor  and 
possible  that  the  Fine  .-^rts  Building  may  be  kept.  A  marine 
boulevard  may  be  constructed. 

The  Contract  for  Constructing:  the  Hetch   Hetohy  R.R.   for 

use    in    developing    the    Hetch    Hetchy    water-supply    by    San 


Mr.  William  B.  Bartholomew  has  been  elected  Director  of 
Highways  and  Mr.  Thomas  J.  Roth,  Director  of  Public  Prop- 
erty, of  the  City  of  Allentown,  P'enn. 

Mr.  Oliver  S.  Kelsey,  Lock  Haven,  Penn.,  has  been  ap- 
pointed by  Gov.  M.  G.  Brumbaugh  a  member  of  the  Pennsyl- 
vania Water  Supply  Commission  to  succeed  B.  F.  Focht,  con- 
gressman-elect, resigned. 

Mr.  George  R.  Henderson,  M.  Am.  Sdc.  M.  E.,  has  severed  his 
connection    with    the   Baldwin    Locomotive   Works   and    opened 
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an   office    for   the    practice    of   consulting   engineering   at    1321 
Walnut  St.,  Philadelphia,   Penn. 

Mr.  Charles  Boettcher,  of  Denver,  Colo.,  has  been  elected 
President  of  the  Denver  &  Salt  Lake  R.R.  He  succeeds  Mr. 
Newman  Erb,  of  New  York,  who  has  been  President  since 
the    reorganization    of    the    road    two    years    ago. 

air.  R.  P.  Black,  M.  Am.  Soc.  C.  E.,  formerly  Engineer  of 
Maintenance  of  Way  of  the  Kanawha  &  Michigan  Ry.,  at 
Charleston,  W.  Va.,  has  opened  an  office  in  Atlanta,  Ga.,  as  a 
construction  engineer.  Mr.  Blank  is  also  President  and 
Treasurer  of  the  Spencer  Turbine  Cleaning  Co.,  of  Atlanta. 

Mr.  W.  B.  Saunders,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, of  Minneapolis,  Minn.,  and  recently  with  the  Great 
Falls  Power  Co.,  Great  Falls,  Mont.,  has  been  appointed  Engi- 
neer of  the  Montana  State  Office  of  Railroads  and  Public 
Service    Commissioners,    with    headquarters   at    Helena,    Mont. 

Mayor-elect  Harry  L.  Davis,  of  Cleveland,  Ohio,  has  ap- 
pointed Mr.  Fielder  Sanders,  former  county  judge.  Director  of 
Traction  Service:  Mr.  Thomas  Farrell,  formerly  Secretary  of 
of  State  Federation  of  Labor,  has  been  appointed  Director  of 
Public  Utilities,  and  Mr.  Alex  Bernstein,  for  six  years  a  mem- 
ber of  the  City  Council,  has  been  appointed  Director  of 
Service. 

Mr.  Edward  N.  Lake,  Fellow,  Am.  Inst.  E.  E.,  formerly  in 
charge  of  the  Chicago  office  of  the  Stone  &  Webster  Engineer- 
ing Corporation,  of  Boston,  has  become  a  partner  in  the  firm 
of  Krehbiel  &  Co.,  Engineers  and  Constructors,  with  offices 
in  the  Marquette  Bldg.,  Chicago.  The  business  will  be  con- 
tinued under  the  present  firm  name.  Mr.  Lake  will  be  Treas- 
urer and  Manager,  and  Mr.  Krehbiel  will  continue  as  Presi- 
dent. 

Mr.  W.  Thomas  Wooley,  City  Engineer  of  Syracuse,  N.  Y., 
has  accepted  a  similar  appointment  with  the  City  of  Schenec- 
tady, N.  Y.,  effective  Jan.  1.  Previous  to  his  present  position, 
Mr.  Wooley  was  City  Engineer  and  Architect  of  Schenectady, 
and  prior  to  that  Engineer  of  the  Public  Improvement  Com- 
mission at  Hoosick  Falls,  N.  Y.,  and  City  Engineer  of  Auburn. 
X.  Y.  He  is  a  graduate  in  civil  engineering  of  Rensselaer 
Polytechnic  Institute. 

Mr.  Charles  W.  Okey,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer, 
Division  of  Drainage  Investigations  of  the  Office  of  Experi- 
ment Stations,  U.  S.  Department  of  Agriculture,  has  assumed 
charge  of  the  consolidated  field  offices  at  New  Orleans  for  the 
states  of  Texas,  Arkansas,  Louisiana,  Mississippi,  Florida  and 
part  of  Alabama.  Since  July  1,  1915,  the  drainage  work  has 
been  under  the  Office  of  Public  Roads  and  Rural  Engineer- 
ing, Department  of  Agriculture;  the  various  field  offices  have 
been  consolidated  and  established  at  Berkeley,  Calif.,  Denver, 
Colo.,  and  New  Orleans,  La.,  in  addition  to  the  central  office 
at  Washington.  Mr.  Okey  will  continue  to  give  special  atten- 
tion to  land  drainage  by  pumps  in  all  sections  of  the  country. 

The  Pressed  Steel  Car  Co.,  Pittsburgh,  Penn.,  announces 
the  following  changes,  to  take  effect  immediately:  Messrs. 
N.  S.  Reeder,  M.  Am.  Soc.  M.  E.,  has  been  elected  Vice-Presi- 
dent, with  headquarters  at  New  York:  J.  B.  Rider  elected  Vice- 
President,  with  headquarters  at  Pittsburgh.  He  will  continue 
to  perform  the  duties  of  General  Manager  in  Charge  of  Opera- 
tions; J.  F.  MacEnulty,  formerly  General  Sales  Manager, 
elected  Second  Vice-President,  with  headquarters  at  New 
York:  C.  E.  Postlethwaite,  formerly  Manager  of  Sales,  Cen- 
tral District,  Pittsburgh,  appointed  General  Sales  Manager  of 
the  Pressed  Steel  Car  Co.  and  the  Western  Steel  Car  and 
Foundry  Co.,  with  headquarters  at  New  York;  H.  P.  Hoftstot 
appointed  Assistant  Sales  Manager,  Central  District,  with 
headquarters   at   Pittsburgh. 

Mr.  C.  J.  Larsen,  Assoc.  Am.  Inst.  E.  B.,  Electrical  Engineer, 
with  headquarters  at  227  Federal  Square,  Harrisburg,  Penn., 
has  been  appointed  to  make  a  survey  of  the  facilities  of  the  in- 
dependent telephone  companies  of  eastern  Pennsylvania  with 
a  view  to  bringing  about  a  standardization  of  operating 
methods,  improvement  in  central-office  equipments,  inspec- 
tion of  toll  lines  and  adoption  of  long-distance  routes  between 
connecting  companies.  This  work  is  being  undertaken  under 
the  direction  of  the  service  committee  of  the  Independent 
Telephone  Companies  of  Pennsylvania,  Maryland  and  Virginia, 
which  includes  Messrs.  E.  M.  Prisk,  Consolidated  Telephone 
Co.,  Hazleton,  Penn.;  H.  M.  Tracy,  Cumberland  Valley  Tele- 
phone Co.,  Harrisburg,  Penn.;  A.  J.  Ulrich,  Keystone  Tele- 
phone Co.,  Philadelphia,  Penn. 

Mr.  Edward  E.  McCall,  Chairman  of  the  Public  Service 
Commission,  First  District,  New  York,  has  been  removed  by 
Governor   Whitman   on    the   ground    that    he   has   violated   the 


law  by  holding  stock  in  a  public-utility  corporation.  Mr. 
McCall  is  charged  with  holding  387  shares  of  stock  in  the 
Kings  County  Electric  Light  and  Power  Co..  Brooklyn,  N.  Y. 
He  contended  that  he  transferred  these  shares  to  his  wife 
when  he  was  appointed  Public  Service  Commissioner,  but 
Governor  Whitman  held  that  there  was  no  evidence  of  the 
transfer,  and  is  reported  to  have  said  that  he  "did  not  believe 
a  transfer  within  the  meaning  of  the  law  was  ever  made." 
The  commissioners  are  appointed  tor  six-year  terms,  and  Mr. 
McCall  had  served  about  half  his  term.  Previous  to  his 
appointment  as  a  member  of  the  Public  Service  Commission 
he  was  a  Supreme  Court  Justice. 


Archibald  Colter,  contractor,  and  for  many  years  Superin- 
tendent of  the  Cincinnati  Street  Cleaning  Department,  died 
at  his  home  in  that  city  Nov.  24  from  apoplexy.  He  was 
65  years  old. 

Col.  W.  P.  Rend,  President  of  the  Rend  Coal  Co.,  of  Chi- 
cago, died  suddenly  at  the  age  of  75  in  that  city  Nov.  30. 
Col.  Rend  shipped  the  first  train  load  of  coal  out  of  Columbus 
on  the  Hocking  Valley  R.R.  40  years  ago  and  made  a  fortune 
in  the  coal  and  oil  business.  He  was  a  native  of  Ireland  and 
served   in   the   Civil   War. 

James  I.  Ayer,  M.  Am.  Inst.  E.  E.,  General  Manager  of 
the  Simplex  Electric  Heating  Co.,  Cambridge,  Mass.,  and 
formerly  President  of  the  National  Electric  Light  Association, 
died  Nov.  27  at  61  years  of  age.  Mr.  Ayer  invented  many 
electrical  appliances  and  had  charge  of  the  installation  of  the 
municipal  lighting  plant  at  St.  Louis,  Mo. 

Frederick  Warren  Dodge,  Founder  and  President  of  the 
P.  W.  Dodge  Co.,  of  New  York  City,  died  at  his  home  in  that 
city  Nov.  10.  He  was  born  in  Melrose,  Mass.,  in  1864  and  was 
educated  in  the  public  schools  of  Newton,  Mass.  Mr.  Dodge 
founded  the  P.  W.  Dodge  Co.  in  Boston  in  1891,  and  the  follow- 
ing year  he  opened  a  branch  office  in  New  York.  In  1896  he 
formed  a  partnership  with  Clinton  W.  Sweet,  publisher  of 
the  "Arichitectural  Record,"  the  "Record  and  Guide"  and 
"Sweet's  Catalog."  Shortly  afterward  the  head  office  of  the 
company  was  transferred  to  New  York  City.  In  1912  Mr. 
Dodge  purchased  Mr.  Sweet's  interest  in  the  company,  and  at 
the  time  of  his  death  controlled  some  sixteen  publishing 
enterprises    in    New    York    and    elsewhere. 


COMING   MEETINGS 

AMERICAN  SOCIETY   OF  MECHANICAL   ENGINEERS. 

Dec.      7-10.        Annual      convention      in      New      York.        Secy., 
Calvin  W.  Rice,  29  W.  39th  St.,  New  York  City. 


Secy.,    Arthur 


AMERICAN  ASSOCIATION  OF  ENGINEERS. 
Dec.     10    and    11.       Convention    in    Chicago. 
Kneisel,   29  South  La  Salle  St.,  Chicago. 

ASSOCIATION  OF  AMERICAN  PORTLAND  CEMENT   MANU- 
FACTURERS. 
Dec.    13-15.      Annual    meeting    in    New    York.       Secy.,    Percy 
H.   Wilson,   Bellevue   Court   Bldg.,   Philadelphia,   Penn. 

SECOND   PAN-AMERICAN  SCIENTIFIC  CONGRESS. 
Dec.  27-Jan.   8.     Washington,  D.  C. 


City.      Secy.,   H.   V. 


OKLAHOMA  SOCIETY  OF  ENGINEERS. 
Dec.    28.      Annual    meeting   in    Oklahom 
Hinckley,    Oklahoma   City. 

AMERICAN  CIVIC  ASSOCIATION.      „,     ^.       ,         -^    r^      ^ 
Dec    28-31.     Annual  convention  m  Washmgton,  D.  C.     Secy., 
R.  B.  Watrous,  Union  Trust  Bldg.,  AVashington,  D.  C. 

SOCIETY'  OF  CONSTRUCTORS  OF  FEDERAL  BUILDINGS. 
Jan.    3-6.      Seventh   annual   convention   in  Washington,    D.    C. 
Secy.,  C.  R.  Marsh,  Brattleboro,  Vt. 

MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS. 

Jan.   17-19.     Annual   meeting  at  Billings,  Mont.     Secy.,  C.   C. 
Widener,   Bozeman,   Mont. 

AMERICAN    SOCIETY    OP   CIVIL    ENGINEERS. 

Jan.  19-20.     Annual  meeting  in  New  York  City.     Secy.,  C.   w. 
Hunt. 

NATIONAL  DRAINAGE  CONGRESS.  „  ^^  a 

Jan.   19-21.  Annual   meeting,   Cairo,  111.     Vice-Pres.,   Edmund 
T.   Perkins,   First  National  Bank  Bldg.,   Chicago. 


December  9,  1915 
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ILLINOIS    CHAPTEH:     AMKRICAX    WATER-WORKS     ASSO- 
CIATION. 
Jan.   25-27.      Annual   nuetinsr,  UnivtTslty   of  Illinois,    Urbana. 
Secy.,  Dr.  Edward   Harlow,  Urbana,  111. 

ILLINOIS   SOCIETY   OP   ENGINEERS  AND   SURVEYORS. 
Jan.    26-28.     Annual  meetins'.   University   of  Illinois,   Urbana, 
111.     Secy.,   E.  E.  R.  Tratmun,  Wheaton,   111. 

NINTH  CHICAGO  CEMENT  SHOW. 

Feb.    12-19.       First    Infantry    Armory    and    Coliseum.      Secy., 
R.  F.  Hall,  20S  South  La  Salie  St..  Chicago. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.    14-17.     Annual    convention    in    Chicago.      Secy.,   John    M. 
Goodell,  141S  Walnut  St.,  Philadelphia. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE    ROAD 
BUILDING. 
Feb.  15-18.   At  Chicago.     Secy.,  J.  P.  Beck,  208  South  La  Salle 
St.,   Chicago. 

AMERICAN  ROAD  BUILDERS'  ASSOCIATION. 

Feb.    22-25.     Annual    convention    in    Pittsburgh.      Secy.,    E.    L. 
Powers.   150  Nassau  St.,  New  Y^ork  City. 

Brooklyn  EngiueeTs'  Club — At  the  annual  meeting  held  on 
Dec.  9  at  S:30  p.m.,  the  following  officers  were  elected:  Presi- 
dent, Ernest  M.  Van  Norden;  treasurer,  Harry  E.  Funk;  direc- 
tors, Bernt  Berger  and  Carroll  S.  Dunphe;  secretary,  Joseph 
Strachan,  117  Remsen  St. 

Auiericnn  Concrete  Institute — The  annual  convention  will 
be  held  in  Chicago,  Feb.  14-17,  1916,  the  exact  location  of  the 
meetings  to  be  announced  later.  The  Nominating  Committee 
has  filed  a  ticket  for  the  coming  election,  with  Leonard  C. 
Wason,  of  Boston,  continued  as  president  and  H.  C.  Turner,  of 
New   York,   as    vice-president. 

The  Engineers'  Club  of  St.  Louis  will  hold  its  annual 
dinner  on  Jan.  26  in  conjunction  with  the  Associated  Engineer- 
ing Societies  of  St.  Louis.  Elmer  L.  Corthell  will  be  the 
guest  of  the  evening.  At  a  recent  meeting  of  the  Engineers' 
Club  it  was  voted  to  devote  one  meeting  a  month  to  military 
engineering.  Major  Willing,  Corps  of  Engineers,  U.  S.  A., 
will  give  a  series  of  four  lectures  before  the  Club. 

American  Rond  Builder.*'  As.sociation — The  thirteenth  an- 
nual convention  of  the  American  Road  Builders'  Association, 
scheduled  to  be  held  in  Pittsburgh  in  the  week  of  Feb.  22, 
has  been  postponed  to  the  week  of  Feb.  28,  the  closing  day 
being  Mar.  3.  The  Sixth  American  Good  Roads  Congress  will 
be  held  coincidently  and  under  the  auspices  of  the  association, 
as  will  also  the  Seventh  National  Good  Roads  Show  of  Ma- 
chinery and  Materials.  The  technical  sessions  will  commence 
on  Tuesday  morning,  Feb.  29,  continuing  on  Wednesday, 
Thursday  and  Friday. 

A'e^T  Jersey  Sanitary  Association — The  activated-sludge 
process  of  sewage  treatment  was  the  leading  engineering 
feature  of  the  flfty-first  annual  meeting  of  this  Association, 
held  at  Lakewood,  N.  J.,  Dec.  3  and  4,  1915.  The  discussion 
was  opened  by  W.  T.  Carpenter,  chemist,  Brooklyn  Sewage- 
Experiment  Station,  New  York  City,  who  reviewed  the  work 
done  at  Brooklyn  and  elsewhere.  (See  "Engineering  News," 
Apr.  1,  July  1,  July  15,  22  and  29,  and  Dec.  2,  1915.)  The  dis- 
cussion of  this  paper  was  opened  by  Geo.  W.  Fuller,  New 
York  City,  whose  deductions  from  personal  observations  at 
the  Milwaukee  sewage-experiment  plant  are  printed  elsewhere 
in  this  issue.  M.  N.  Baker,  of  the  editorial  staff  of  "Engineer- 
ing News,"  characterized  the  process  as  most  promising  and 
perhaps  revolutionary,  provided  it  proves  to  be  economically 
feasible.  Federal  experiments  with  small  sewage-treatment 
plants  at  Washington,  D.  C,  were  outlined  by  Leslie  C.  Frank, 
Sanitary  Engineer,  United  States  Public  Health  Service.  Im- 
hoff  tanks  for  domestic  sewage  appear  to  need  steeper  slop- 
ing sides  than  those  for  city  sewage.  Both  scum  forma- 
tion and  boiling  occurred  in  the  Imhoff  tanks  in  July,  but 
might  perhaps  be  obviated  by  changes  in  design.  The  tank 
effluent  created  no  nuisance  on  sand  filters.  Chester  H. 
Wigley,  Chief,  Bureau  of  Engineering,  New  Jersey  State 
Department  of  Health,  opened  the  discussion.  He  said  engi- 
neers do  not  favor  Imhoff  tanks  for  small  plants  because  they 
require  more  attention  than  do  the  old-style  tanks.  In  a 
paper  on  "The  United  States  Public  Health  Service  and  the 
Shellfish  Problem,"  Surgeon  H.  S.  Cumming  stated  that  more 
study  of  the  subjet  is  needed  and  the  studies  should  partake 
more  of  a  practical  sanitary  survey  than  of  the  laboratory. 
This  point  was  endorsed  by  R.  B.  Fitz-Randolph,  Assistant 
Director,  New  Jersey  Department  of  Health,  who  stated  that 
since  oyster  protection  was  undertaken  four  years  ago  con- 
ditions had  been  greatly  improved  so  that  now  there  are  few 
oyster  areas  subject  to  pollution   in  New  Jersey. 

International  Road  Congress — The  program  of  the  so-called 
International  Road  Congress,  to  be  held  at  the  Hotel  Bancroft, 
Worcester,    Mass.,    Dec.    14-17,    includes    the    following    papers; 

Tuesday,  Dec.  14 — "The  Development  of  Improved  High- 
ways in  Canada  and  What  It  Means  to  the  Dominion,"  by  Hon. 
W.  A.  McLean,  Department  of  Public  'R'orks.  Toronto,  Ont.; 
"Whnit  the  L'nited  States  Is  Doing  for  the  Good  Roads  Move- 


ment,"  by  Logan  Waller  Page,   Director  of  the   United  States 
Office  of  Public  Roads  and   Rural  Engineering. 

Wednesday,  Dec.  15 — "History  of  Highway  Development  in 
Massachusetts,"  by  Wm.  E.  McCIlntock,  Treasurer  of  the 
AVinnisimmett  Co.,  Chelsea,  Mass.;  "Brick  Roads,"  by  Will  P. 
Blair,  Secretary  of  the  National  Paving  Brick  Manufacturers' 
Association:  "The  Merits  of  Natural  Asphalt  Roads,"  by  Clif- 
ford Richardson,  Consulting  Engineer,  Barber  Asphalt  Co.: 
"The  Merits  of  Refined  Asphalt  Roads,"  by  Leroy  M.  Law, 
Chemist,  United  States  Asphalt  Refining  Co.;  "City  Pave- 
ments," by  Geo.  W.  Tlllson,  Consulting  Engineer  of  the  Bor- 
ough of  Brooklyn,  N.  Y. ;  "Selections  of  Type  for  Road  Sur- 
faces." by  W.  W.  Crosby,  Consulting  Engineer,  Baltimore,  Md.; 
"The  Necessity  of  Scientifically  Trained  Engineers  In  Highway 
Construction,"  by  Dr.  Ira  N.  Hollis,  Presldert  ot  Worcester 
Polytechnic  Institute;  "Concrete  Bridges  vs.  Steel  and  Wood." 
by  J.  R.  Worcester,  Consulting  Engineer,  Boston,  Mass. 

Thursday,  Dec.  16 — "The  Selection  ot  Materials  for  High- 
way Construction,"  by  Dr.  Joseph  Hyde  Pratt,  State  Geologist, 
North  Carolina;  "Financing  City  Streets,"  by  Nelson  P.  Lewis. 
Chief  Engineer  of  Board  of  F.stimate  and  Apportionment,  New 
Y'ork  City;  "Providence  and  Her  Highway  Department,"  by 
Joseph  W.  Gainer.  Mayor  of  Providence;  "Milwaukee  County 
Concrete  Roads,"  by  Herbert  R.  Kuelling,  Highway  Commis- 
sioner; "Boston's  Experience  with  Various  Types  of  Street 
Paving,"  by  James  M.  Curley,  Mayor  of  Boston;  "Precautions 
Adopted  by  Dominion  Cities  Against  Extreme  Climatic 
Changes  in  Building  and  Maintaining  Streets."  by  Thomas 
Cote,  Commissioner  of  Streets,  Montreal;  "The  Organization  of 
Highway  Departments."  by  W.  H.  Connell,  Chief  of  Bureau  of 
Highways  and   Street  Cleaning   of   Philadelphia. 

Friday,  Dec.  17 — "The  Automobile  and  Its  Relation  to  Good 
Roads,"  by  George  C.  Diehl,  Buffalo,  N.  Y. ;  "The  Type  of  Pave- 
ments Now  Being  Laid  in  New  York  State  Highwa.vs,"  by 
Edwin  Duffy,  Commissioner  of  New  Y''ork  State  Highway  De- 
partment: "Improved  Granite  Pavements."  by  Henry  Welles 
Durham,  New  Y'ork  City;  "The  Ideal  Road  for  the  Motorist," 
by  Lewis  D.  Speare,  Cambridge,  Mass.;  "The  Interest  of  the 
National  Chamber  of  Commerce  in  the  Good  Roads  Movement," 
by  John  H.  Fahey.  Boston,  Mass.;  "Canada  as  a  Country  for 
Motorists."  by  W.  H.  Danderand,  Montreal;  "Relation  of  Motor 
Trucks  to  Permanent  Highways,"  by  W'm.  R.  Smith,  President, 
Lane  Construction  Co.,  Meriden,  Conn. 


HisJ>-I*ressure  Valve  «ith  Cast-Iron  Spring; 

Two    special     features    of    the    high-pressure    valve    shown 
herewith  are   the  entire  absence  of  packing  and   the   use   of  a 
cast-iron  spring.     This  application  of  cast  iron  is  novel.     The 
springs,  which  are  made   under  the  Knudsen  patent,   have  no 
temper,  so  that   heat  does  not  affect 
them.     Test  springs  show  no  change 
in  tension  or  resilience  after  having 
been  in  regular  use  for  three  years. 
The    nonrising    handle    swivels    on 
tlie  shoulder  A  and  is  independent  of 
the     main     valve     stem.       A     square 
socket  in  the  handle  turns  a  shank, 
tlie   lower   end   of  which   fits   over  a 
square    head    on    the    main    threaded 
spindle  B.     This  head  moves  up  and 
down   in   the  recess  of  the  shank  as 
the   valve   C   opens   and   closes.      Be- 
tween     the      rigid      and      revolving 
shoulers   at   D   is  a   grooved   ring  of 
bearing   metal,   which   forms   a   con- 
stant   seat    and    prevents    the    steam 
or  water  from   rising  above  it.     The 
HIGH    -    PRESSURE         purpose  of  the  spring  E  is  to  main- 
UNPACKED  VALVE  t^in     a     tight    contact    between     the 

shoulders  and  the  grooved  ring.  The 
spring  was  tested  to  10,000.000  defiections  in  a  machine  and 
showed  no  set,  calipering  the  same  before  as  after  the  test. 
Many  of  the  valves  are  in  use. 

The  valve  is  for  use  with  high-pressure  steam,  water,  gas 
and  air,  and  also  for  ammonia.  It  is  manufactured  by  the 
Universal  Valve  Co.,  910  South  Michigan  Ave.,  Chicago,  which 
has  also  the  sole  right  to  make  the  springs  previously  de- 
scribed. 

Small  Pumping  Vnit  for  Contractors 

A  small  portable  pumping  unit  of  a  very  serviceable  type 
for  construction  work  is  shown  in  Ihe  illustration.  It  is  so 
light  and  compact   that  it  may  be   drawn   on   hard  road   by  a 
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single  man,  although  of  course  it  i.s  not  intended  to  be  so 
hauled  generally.  The  unit  is  designed  on  lines  similar  to 
those  of  the  larger  units  which  the  maker,  the  Novo  Engine 
Co..  of  Lansing,  Mich.,  has  been  manufacturing  for  some  time 
past,  known  as  Type  U  pumping  outfits.  The  unit  pictured 
con.s!Sts   of   a    single-cylinder   gasoline    engine   geared    to    the 


.-..i.w.;,  ;  wi;t.m;l.i;  I'lmi'I.xi:   lwit  foi;  c'(i.\tu.\ctoii-.s 

USK    ON    CON.STRUCTIUN    WORK 

crankshaft  of  a  small  piston  pump  especially  designed  for 
high  pressures.  The  following  table  gives  the  specifications 
for   these  small   outfits: 


Hp. 


67 
68 

The  smallest  size  of  pumping  outfit  is  claimed  to  deliver 
400  gal.  per  min.  against  a  head  of  50  ft.  through  5,000  ft. 
of  1-in.  pipe  or  15,000  ft.  of  I'/i-in.  pipe.  Against  a  head  of 
300  ft.  it  is  claimed  to  deliver  400  gal.  per  min.  through  600 
ft.  of  1-in.  pipe  or  2,000  ft.  of  IVi-in.  pipe. 

Four-Wheel    Soraper    for    Suo^v    Removal 

Wheel  scraper-excavators  of  the  "Maney"  four-wheel  type, 
made  by  the  Baker  Manufacturing  Co.,  Springfield,  111.,  are 
proving  a  practical  device  on  road  and  street  grading,  rail- 
way excavation,  quarry  stripping,  etc.  These  have  been  made 
with  scraper-bucket  or  pan  capacities  of  >/2  and  1  cu.yd.  A 
new  scraper  of  the  same  type,  especially  designed  for  handling 
snow,    is    now    on    the    market.      It    has    a    pan    capacity    of    4 


Pump 

Suet. 

Cyl. 

and 

Cap., 

Pros- 

Bare 

Shipping 

Diam., 

Stroke, 

Disch., 

G.-11. 

sure, 

Wt., 

Wt., 

In. 

In. 

In. 

per  Hr. 

Lb. 

Lb. 

Lb. 

2 

5 

400 

135 

370 

445 

2 

5 

400 

230 

415 

490 

3 

5 

u 

900 

100 

425 

525 

3 

5 

u 

1,000 

1.50 

.590 

700 

4 

5 

li 

1,800 

85 

640 

750 

4 

5 

u 

1,400 

180 

790 

915 

5 

5 

2 

2,200 

115 

940 

1,150 

5 

5 

2 

2,200 

170 

1,240 

1,500 

MANKY     FOUK-WHEKL    .SNOW     aCRAlM;it 

cu.yd.  and  can  be  easily  handled  by  two  horses.  The  illus- 
tiation  shows  the  scraper  in  carrying  position.  A  lever  on 
the  right-hand  side  of  the  machine  (shown  in  illustration) 
throws  out  the  spool  clutches  and  allows  the  pan  to  drop 
Into  loading  position.  A  movement  of  the  lever  in  the  oppo- 
site direction  stops  the  pan  at  any  point.  The  pan  turns 
and  swings  about  an  axis  at  qne  edge  of  the  pan,  which  is 
suspended    by    chains    to    the    scraper    frame.      A    foot-lever 


throws  in  the  rear  wheel  clutches,  and  the  chain-driven  wind- 
lass winds  up  chains  attached  to  the  two  upper  corners  of 
the  pan,  raising  it  to  the  carrying  position  shown  in  the 
illustration.  A  second  hand-lever  stops  the  raising  of  the 
pan  at  any  elevation,  or  an  automatic  device  stops  the  wind- 
lass at  any  desired  point.  The  dumping  lever  is  operated 
l>y  the  driver's  left  h.and  and  arm  and  raises  the  end  gate. 
l>ermitting  the  snow  to  slide  out  between  the  rear  wheels. 

The  Baker  Manufacturing  Co.  also  makes  a  snow  plow 
that  may  be  attached  to  the  front  of  any  motor  truck  and 
a  four-wheel  trailer  plow  to  be  attached  to  the  rear  of  the 
truck  by  an  offset  hitch.  The  plows  and  wheel  scraper  are 
cTesigned  to  be  used  in  conjunction,  the  plows  pushing  the 
snow  into  winrows  and  the  scraper  loading  and  hauling  it 
away  with  little  or  no  expenditure  of  hand  labor. 

Largrest   Pneumatic  Riveter 

What  is  claimed  to  be  the  largest  pneumatic  riveter  yet 
constructed  has  recently  been  completed  by  the  Hanna  Engi- 
neering Works,  2059  Elston  Ave.,  Chicago.  The  machine, 
shown  in  the  accompanying  view,  weighs  40  tons,  has  a 
reach  of  21  ft.  and  can  exert  a  pressure  of  100  tons  on  the 
rivet  die  with  air  at  100  lb.  per  sq.in.  It  is  intended  to  re- 
place troublesome  hydraulic  machines  for  high-pressure  steam-- 
tight  work.  The  riveting  movement  is  accomplished  by  a 
combination  of  toggles,  levers  and  guide  links  until  proper 
pressure     is     reached,     when     further     travel     of     the     die     is 


L.XRGEST    I'NEUM.-VTIC    RIVETER 

made  by  a  simple  lever  movement.  The  total  cylinder  travel 
is  22  in.  and  the  die  movement  5%  in.  The  toggle  action  goes 
with  the  first  11-in.  cylinder  travel  and  4%  in.  of  die 
movement. 

E.xtra-Strong   Road    Grader 

A  road  grader  especially  constructed  for  hauling  with  trac- 
tors or  steam  road  rollers  has  recently  been  placed  on  the 
market  by  the  Western  Wheeled  Scraper  Co..  Aurora,  111. 
Heavy  Z-bars  are  used  for  the  main  frame  and  all  rigid  con- 
nections are  made  with  %-in.  rivets  instead  of  bolts.  The 
front  wheels  are  34  in.  in  diameter,  made  of  steel  with  stag- 
gered spokes,  and  the  rear  wheels  are  44  in.  in  diameter.  The 
grader  blade  is  not  rigidly  attached  to  the  blade  beams  but 
has  a  lateral  play  of  22  in.  in  either  direction.  This  adjust- 
ment of  the  blade  is  automatic  and  is  controlled  by  the  posi- 
tion of  heavy  stay  chains.  It  is  designed  to  bring  the  point 
of  greatest  resistance  on  the  cutting  edge  in  line  with  the 
direction  of  draft  and  thus  prevent  the  tremendous  leverage 
and  strain  which  rack  most  tractor-drawn  machines.  An 
IS-in.  extension  is  provided  for  each  end  of  the  blade.  This 
is  of  special  shape  for  cutting  new  or  cleaning  out  old 
ditches,  undermining  embankments  or  filling  in  old  ditches. 
With  this  attachment  the  machine  will  cut  to  a  maximum  of 
4  ft.  outside  of  the  wheels.  This  grader  is  known  as  No.  10. 
It  weighs  (1.100  lb.  and  is  18  ft.   over  all. 
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F^epMciimg'  Watel^<=M©'^I[I^^  Bridlg'e 
^^Mlhi  Coimcretle  Arclh 

Til    till'   City  ol'  AVashiiiiiton  tluM-c   is   now   licinu'   linili  utilizcil  :!■-  a  lii,vli\vav  In  idiir  and   for  many  yoars  formed 

a    lciiiL;-,-|iaii    iiiiirrch:    arcli    bricliji'    which    is    iiilcicsliiiL;'       tln_ ly   (•(iiiiircl  inn    hclwcni    the   iwo    |iai-ts  of  the   city. 

I'dt  only  fcir  its  st  riu  lure  and  a|i|icai-aiicc  hill  also  hcciitisi;  As  sliiiwii  in   Fi^'s.   1  and  t,  the  nld  hridiin  consisteil  (if 

II  imldsi's  OIK-  (if  llic  iinic|iii'  hriducs  (if  this  rounti'v —  two  l-lt.  mains  made  up  of  lliiii,m'(l  casi-iioii  |ji|)c  arched 
I  he  old  water-main  aivh  which  tor  niaiiy  M'Mis  cari-ied  to  a  '.'(lO-lt.  s|iaii  and  carrying-  throiiiih  the  niedinm  of 
ihe  eiilire  water-su|i|ily  ot  the  city  across  K'oi  k  Cn'ek  on  some  \cry  |icciiliar  w  I'oii.uht-iiiin  hracini;'  a  timhcr  lloor 
ihe  line  of   reiiiis\  l\aiiia  .V\e.  This  arch,  which   is  shown  rormiiiL;'  a    vli-I'l.   h)uli\\a\'.      The   pipes   were  special    ca>l- 

III  Ki^.  1.  was  hiidl  in  ihc  early  Ulties  of  the  last  i-cntiiry  in^s  of  ■.'-in.  metal  with  liea\y  holteil  tlanj;es  co\cM-ed  with 
a-  the  main  line  ot  the  Washiiiiiton  Acpii'iliict,  and  until  the  ornamental  hands  shown  in  the  \iew.  The  s|Jandrel 
the  coiistrnd  ion  of  the  tunnels  |o  the  reservoirs  (ui  the  trame  was  mostly  of  w  roiiL;ht-iriui  1-huains.  In  all  the 
north  anil  east  of  the  city,  it  conxcyed  all  ihe  water  to  years  this  ]iipe  has  heeii  in  ser\  ice  its  leakage  lias  heen 
the   princi|ml   section  of  the  city.      Since   these   lescrxoirs  jiractically    tiei;iii;ihle. 

winv  hnilt  the  mains  ha\e  heen  used  only  to  take  hack  The  demands  of  trallle  required  a  new  hridu'e.  At 
liltcrcil  watei-  Ifom  the  plant  ea>t  of  the  city  to  that  the  same  time  it  was  felt  ilesirahle  to  eonser\e  the  old 
seilion  lyiiii;  wcxt  of  li'ock  Creek  \alli'y.  \\  liile  primarily  water-main  an  h,  mainly  tor  earfying  an  emergency  raw- 
intended    Tor   an    aijucdiicf.    the   creek    irossiiig   was   also  \\ater  supply    from   the   ri\ei-   in  case  the   liltralioli   plant 
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or  its  connecting  tunnels  were  ever  put  i>ut  of  service. 
Con.sequentl3',  a  design  for  a  new  bridge  was  prepared 
which  utilized  the  old  abutments  and  concealed — though 
it  did  not  support — the  old  arcli.  Tn  this  bridge,  which 
i.<  now  under  construction,  the  pi]ic  arch  remains  self- 
supporting. 

The  right-hand  half  of  the  elevation  in  Fig.  2  shows 
the  new  bridge,  and  the  other  drawings  in  that  figure 
illustrate  the  way  in  wliich  the  old  main  is  eared  for. 
The  new  arch  is  of  reinforced  concrete,  with  a  20-t-ft. 
clear  span  and  31-it.  rise.  On  account  of  conditions 
dictated  by  the  present  topography  and  the  proposed 
location  of  a  new  parkway  which  p.isses  nnder  the  bridge. 


each  new  arch  rib  lias  a  separate  abutment  l^lock,  which 
is  carried  to  solid  rock  through  the  masonry  of  the  old 
abutment.  The  showing  faces  and  balustrade  of  the  new 
bridge  are  of  cut  granite. 

The  pipe  arches  in  the  old  bridge  were  connected  by 
a  thorough  system  of  counterbraces,  which  interfered 
somewhat  with  the  layout  of  the  new  bridge.  It  was  felt, 
however,  that  some  cross-liracing  of  the  pipes  was  neces- 
sary, so  the  bracing  shown  in  detail  in  Fig.  2  was 
adopted.  All  the  old  bracing  was  removed  and  new  struts 
were  fitted  into  bands  placed  around  tlie  pipes. 

Tn  construction,  all  of  the  old  bridge  except  tlie  pipes 
was   nntiovcd   and   the  new  concrete   iioured   into   forms 
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FIG.  2.    DETAILS  OF  XKW  .\N'l)  OLD  PENNSYLVANIA  AVE.  ROCK  CREEK  BRIDGE.'?.  WASHINGTON,  D.  C. 


it  wa.s  not  possible  to  clear  the  arch  to  the  old  abutments, 
wliich  were  utilized  al.so  for  the  new  abvitments;  a  false 
abutment  face  was  therefore  built  in  front  of  the  real 
abutment  on  each  side.  Thus  the  showing  arch  is  only 
of  164-ft.  span  and  19-ft.  rise. 

The  new  arch  is  made  up  of  five  ribs  dimensioned 
as  shown  in  Fig.  2  and  spaced  so  as  Just  to  avoid 
the  water  mains  of  the  old  arch.  In  elevation  the  new 
arch  is  curved  so  as  to  conceal  tlie  pipes,  and  the  five 
rib.s  are  connected  by  an  intrados  shell  which  not  only 
serves  as  cross-bracing  but  also  completely  covers  the 
pipes  except  for  a  very  short  distance  near  the  crown 
where  the  lower  surface  of  the  pipes  comes  too  near  the 
intrados  of  the  concrete  arch.  For  this  short  length  the 
pil)e  will  lie  painted  to  resemble  the  concrete. 

The  roadway  of  the  wcw  arch,  carried  on  reinforced- 
concrete  spandrel  columns  and  girders,  is  70  ft.  wide, 
and  provides  a  50-ft.  roadway  with  space  for  two  car 
tracks  and  two  10-ft.  sidewalks.     As  shown  in  the  plan 


resting  on  regular  timber  centers  footing   in  the  creek 
bed  and  valley. 

The  bridge  was  designed  and  is  being  built,  under 
the  direction  of  David  E.  McComb,  Engineer  of  Bridges 
of  the  District  of  Columbia,  by  the  Hardaway  Construc- 
tion Co.,  of  Columbus,  Ga.  Its  total  cost  will  be  about 
.$125,000.  It  will  be  used  both  for  a  highway  and  street 
lailwav  crossiiii:-. 


The  KxpensteH  of  the  Sanitary  District  of  Chicago  for  the 

year  1914  amounted  to  $7,316,200.  Of  this  total,  $2,325,348  was 
for  construction  work  (exclusive  of  land),  $1,706,000  for  re- 
tiring bonds,  and  $1.5DS,603  for  the  electrical  department.  The 
largest  item  in  construction  work  was  $1,322,051  for  the 
Calumet-Sag  channel.  The  receipts  for  the  year  were  $6.- 
581,437,  of  which  $3,088,874  was  in  taxes.  With  a  balance  of 
$1,313,117  on  hand  at  the  end  of  1913,  the  total  receipts  for 
1914  were  $7,894,554,  leaving  a  balance  of  $578,355.  For  the 
whole  period  of  the  existence  of  the  Sanitary  District  of  Chi- 
cago, to  the  end  of  1914,  the  financial  operations  have  been  as 
follows:  Expenditures,  $76,555,179;  receipts,  $80,642,472;  bal- 
ance (including  money  due  from  the  city,  etc.),  $4,087,293. 
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Aua^Offiffisvttac    Ftunrmps    ana    IBostlOBii 

PreveHaH  Seweir  Flloodlasa^* 

13 Y  K.  S.  DoKiit 

A  soction  o\'  tlie  Soiith  End  in  Boston  has  roniaincd 
witliout  a  (■()ni))lote  system  of  drainajio  for  tlic  past  50 
M'ars.  This  aiva  c()m]ii'isos  several  hlocks  in  the  \uiii- 
ity  of  Albany  St.  and  Union  Park.  The  terrilcu-y  cdn- 
taiiis  alidut  1!)0  acres  laid  out  on  the  alleyway  plan,  'i'lie 
streets  are  helow  hi<;'h  tide,  and  the  eellars  are  below 
hiuli-water  level  in  the  main  sewers.  The  sewers  are 
built  (Ml  a  eond)ined  seheme  deliverino-  dry-weather  How 
into  the  East  Hide  interd'ptiiiu  sewer  in  AUiany  St.  and 
storm  flow  into  Sonth  liay.  The  interre|itoi-  can  carry 
away  only  a  small  I'rartion  of  the  stoi-m  rnnolV.  and  \\lien 
a  lonu--e()ntinne(l  rain  coincides  with  a  lii.uli  s|n'ini;'  tide, 
the  district  is  badly  Hooded. 

The  jjecadiar  conditions  in  this  district  trai'c  hack  to 
tlie  existence  of  old  tide-mill  ponds  here.  One  ]ion(l  was 
used  as  a  receiving  basin  to  take  the  discharae  from  the 
other  ])ond  at  periods  of  hijih  water.  This  hasiii  heeame  a 
hu<re  storage  reservoir  protected  from  hi^h  tides  and  af- 
forded a  low  outlet  for  sewers  that  were  huilt  to  drain 
the  land  made  hy  fdlinjij  the  flats.  In  time  the  basin 
became  a  ^iiiantie  cesspool  so  that  arrang-ements  had  to 
be  made  to  drain  it.  Filling  in  the  hasin  itself  to 
accommodate  the  crowding-  districts  began  abont  18(10. 
The  plan  was  ado])ted  of  tnrning  the  drainage  of  Ihe 
district  into  South  Bay  and  hnilding  the  main  sewci's 
large  enough  to  all'ord  sumc  storage  at  high  tide.  The 
si'wer  system  A\-as  ailc(|ua1c  to  ili<charge  the  storm  water 
of  heavy  rains  at  low  tide,  and  the  stio'agc  capacity  was 
sullicient  for  short,  violent  sbowci-s  at  high  tide,  hut 
when  a  heavy  rain  lasted  o\ci'  a  high  tide,  tlu^  storm 
water  ami  sewage  ran  back  into  the  low  basements,  yards 
and  alleys  until  the  Jiext  low  tide.  Sduie  assistance  was 
rendereil  hv  the  connect  iou  with  the  intercepting  sewer 
mentioned,   but   Hooding  was   jiot   ])revented. 

It  was  long  realized  that  nothing  elTective  could  he 
done  except  hy  pumjiing,  hut  in  the  older  days  this  re- 
(|uired  a  steam  station  (particularly  difficult  and  ex- 
]iensive  to  maintain  on  account  of  the  interndttent  char- 
acter of  service),  but  with  the  development  of  centrifugal 
])nm])s,  electric  motors  and  automatic  electric  control  the 
jiroblem  was  taken  np  again  by  the  Cit\'  Sew-er  Division. 

The  district  was  already  completely  sewered.  Only 
those  portions  of  the  district  wddch  suffered  most  were 
to  be  reached  hv  a  low-level  system  of  sewers  connecting 
to  the  ]iumping  station.  A  new  main  sewer  for  the 
flooded  disti'ict  was  reqiured,  and  tliis  Avas  secured  hy 
rebuilding  the  I'nion  Park  St.  line,  an  old  wooden  sewer 
in  rotten  condition.  This  was  built  of  a  peculiar  sec- 
tion— it  udght  be  calleil  a  sewer  with  a  JKU'izontal  sc])- 
tum.  One  sewer  was  superimjioscd  on  tlie  other,  the 
to])  (Hie  taking  llow  from  street  surl'aees  and  |)arts  of 
the  di.stricts  high  encuigh  to  drain  by  gra\ity.  while  the 
lower  one  cared  for  all  those  areas  that  would  not 
drain  at  high  tide,  and  it  connected  with  the  juunping 
station.  The  to])  si'wer  was  built  at  the  same  elevation 
as  the  old  line  \\hieh  it  re|ila<('d.  It  discharges  its 
dry-Weather  flow  into  the  interi-e]dor  through  a  sum]') 
and  regulator.     AVhen  the  interc-e]itor  is  full,  the  storm 

•From  a  p.iper  before  tlie  Boston  Society  of  Civil  Ens'ineers, 
Nov.  3.  i^m. 

tFoviTier  Chief  Kngineer,  Pivision   of  ."^ewets.  Pioston,  ^^.■^ss. 


tlow  goes  tlirougli  an  overflow  outlet  to  the  South  liay. 
ojjerating  m  all  res])ecls  like  the  old  line.  The  low- 
level  section  umlerneatli  the  toj)  .sewer  also  connects  with 
the  interceptor  and  discharges  dry-weather  llow  into  it 
as  long  as  the  interceptor  will  receive  it.  Wlum  it  be- 
gins to  be  backtlooded,  a  tidt^  gate  clo.ses  and  diverts  the 
lldw  (i\er  weirs  into  the  pumj)  wells  of  the  ])um])ing  sta- 
tical, whereu]i(ni  tlu^  ])nnips  start  u])  automatically  and 
eject  the  How  into  South  Bay  through  an  outlet  con- 
duit se])arale   IVoni  the  o\erfl(iw  outlet  of  the  sewer. 

The  station  has  three  oll-in.  and  one  "^(i-in.  c-entrilii- 
gal  |)umiis,  giving  a  total  ca])acity  of  105.000  ga'.  jici' 
mill,  against  a  bend  of  l-'ii/o  ft.  It  is  the  largest  auto- 
matic station  in  the  wnrld.  One  :!(i-iii.  ]uiui]i  is  re- 
garded lis  a  <)iai'c  unit,  making  the  normal  eapac-ity  of 
the  statical  ]5.000  gal.  |)er  iniii.  \v,\r\\  :!li-in.  piiniji  is 
driven  by  a  150-hp.  constaiit-spc>ecl  indiic-tion  niotcn'  tak- 
ing three-phase  (iO-cycle  cun-ent  at  I  10  \olts.  The  '.'(i-in. 
pump  has  a  ■i5-hp.  motor,  making  the  total  ])owcr  re- 
quired for  the  station  535  h)).  Each  motor  is  thrown 
into  o])eration  by  a  float-actuated  switch  set  for  a  li\ed 
elevation  of  the  sewage  in  the  ])uniii  well. 

The  foundations  for  the  statical  |n'esc>ntecl  a  problem, 
the  underlying  material  I'oi-  •'!;.5  It.  being  a  <oft  -ill 
exce])t  itn-  a  few  feet  of  gravel,  clay  and  ash  lillinj:  on 
to]).  There  was  a  snlistratiim  of  ;1.5  ft.  of  -tilV  blue  clay 
and  uiidcT  this  a  soft  clay  oi'  silt  to  hard  bottom  ,at  S(l 
ft.  de]ith.  As  the  Jiit  Inl-  the  subst  rilel  lire  was  sll(>etecl 
with  (1-ili.  giiici\ecl  and  splined  (h'cirgia  ]iine  driven  to 
the  (l;cy  stratum  and  as  \]\r  ronnclatioii  was  to  be  a  raft 
cif  ivinloived  concrete  :!  ft.  thick,  it  was  linally  clcter- 
iniiic'cl  to  clii\e  ■.'5-rt.  ]iilcs  fci  bciii-  a  load  of  S  tons  eacli. 
The  eonei-ete  was  mixed  with  integial  water])rooling  (li- 
cjuid).  '{'be  treatment  has  becai  suc'c'cssrnl :  a  few  small 
leaks  dc\c'lopcMl.  but  were  sto]i]ied. 

The  capacity  cil'  the  station  is  not  only  ain])le,  but 
has  some  surplus,  since  i\\r  limits  of  ultimate  extension 
of  the  ]iiiin|iing  system   are   indetcM'tniiiate. 

Just  after  the  station  was  ])nt  in  ojieration  a  |)he- 
nomeiial  rain  ga\e  a  fair  test.  One  •.'<!-  and  one  ;5(i-in. 
inmi])  were  called  into  acticai.  'J'lic>  tide  was  falling, 
iiowcNcr,  and  the  maximum  test  is  yet  to  come  with  a 
rising  tide  and  such  a  rain. 

The  contract  price  of  the  mac  hinery  was  .$;i5,S5(i.  The- 
building,  im  hiding  substructure,  cost  $50,000.  The  tcUal 
cost  of  the  iu'o.ic>ct,  sewers  and  all.  is  abont  $(00,000. 
Extensions  in  si-ht  may  add  .$1 -.^^.OOO. 


.V  (W-Toii  Trnveline  StlW-LeK  Derrii-k  for  the  new  h.Trhor 
works  at  ^'alparaiso.  Chile,  will  plaee  iiiassiv  <i>iic-iet.-  liloeUs 
and  will  handle  a  snib  bucket  with  the  auxiliary  hoist.  It  can 
hoist  62  tons  at  a  GO-tt.  radius  with  a  speed  of  10  ft.  per  min. 
For  10-ton  loads  the  speed  is  50  ft.  per  min.  with  the  main 
hoist  or  BO  ft.  with  the  au.xiliary  hoi.st  (sin.a;le  rope).  The 
swinging  is  done  at  ino  ft.  per  min.  (at  the  hook),  and  thc> 
traveling  speed  is  40  ft.  per  min.  The  foot  of  the  box-sirder 
mast  has  a  ball-bearing  with  50  balls  2  in.  diameter  in  two 
rings.  The  boom,  stiff-legs  and  sills  are  of  box-lattice  con- 
struction. For  ho:sting.  toppin.e,-  and  traveling  there  is  a 
10%xl6-in.  en.gine  controlled  by  a  hydraulic  brake  having  oil 
cylinders.  The  SxlO-in.  swinging  engine  is  controlled  by  a 
foot  lever.  Steam  is  supplied  by  a  vertical  boiler.  The  masi 
is  seated  on  a  bedplate  carried  between  two  six- wheel  trucks, 
and  there  is  an  eight-wheel  truck  under  the  heel  of  each  stiff- 
leg.  These  trucks  have  30-ln.  wheels  and  are  on  tracks  of  5  It. 
6  in.  gage.  For  work  with  the  boom  at  right  .angles  to  the 
rails  there  are  two  tracks  fiO  ft.  c.  to  c,  but  where  the  boom 
works  parallel  with  the  rails  there  are  three  tracks  S;'  fc 
C-.  ti.  c.  c.r  the  ontoi-  tiacks.  This  machine  wees  built  by  .loseiUi 
Booth  .*t   Bros.,   of  Uodley,   England,  for  S.    I'earson   ,vi   .Sons. 
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BaMasftedl  Tnsniilbeff'  FSoos'  for 

Solid  floors  with  balUistud  tracks  are  not  generally  used 
on  large  railway  bridges,  and  this  construction  is  there- 
fore a  rather  notable  feature  of  the  reconstructed  iiridge 
of  the  Atchisoii,  Topeka  &  Santa  Fe  Ry.  crossiug  the 
Missouri  River  at  Sibley,  Mo. 

The  Sil)ley  bridge  was  built  in  1887.  In  1914-1")  the 
superstnu'ture  was  renewed  in  order  to  pro\-ide  for  tlie 
heavier  loading  of  modern  locomotives  and  trains.  The 
new  bridge  is  designed  for  Cooper's  E-60  loading,  while 
the  loading  for  the  old  bridge  was  equivalent  to  Cooper's 
E-24.  This  i)art  of  the  railway  is  double  track,  but 
the  two  tracks  are  gauntleted  across  the  bridge,  as  the 
original  jmeuniatie  caissons  were  too  short  to  permit  of 
widening  the  piers  to  carry  a  double-track  superstruc- 
ture. The  bridge  comprises  three  through-truss  channel 
spans  of  ;?96  ft.,  a  deck  truss  span  of  247  ft.,  two  deck 
truss  spans  of  172  ft.  6  in.,  three  plate-girder  spans 
of  80  and  100  ft.  at  tlie  west  and  an  east  approach  via- 
duct about  2,000  ft.  in  length. 

The  tioor  on  the  through-truss  spans,  Fig.  1,  has  a 
clo.se  deck  of  timbers,  4.\8  in.,  laid  flat,  with  every  fifth 
tind)er  secured  to  the  track  stringers  iiy  hook  bolts.  The 
timbers  are  16  and  18  ft.  long.  The  ends  of  the  tim- 
bers rest  upon  I-beam  jack  stringers.  Upon  this  deck 
is  a  bed  of  stone  ballast,  6  in.  thick  at  the  ends  of  the 
span  and  8i/i  in.  at  the  middle.  This  is  held  in  place 
by  a  6xl0-in.  curb  timber  at  one  side  and  by  a  raised 
plank  walk  at  the  other  side.  The  walk  is  covered  with 
;3  in.  of  stone  screenings.  The  curb  is  held  by  straps 
secured  to  it  and  to  the  floor  by  lagscrews.  Blocking  is 
required  around  the  gussets  connecting  the  floor-beams 
and  truss  posts. 

On  the  deck  truss  spans.  Pig.  2,  the  floor  timbers  also 
rest  upon  the  track  stringers,  while  their  ends  are  car- 
ried by  6xl0-in.  timbers  laid  along  the  chords.  Ail  the 
floor  timbers  are  18  ft.  long,  their  ends  carrying  the 
walk,  which  has  curbs  to  hold  the  screenings  in  place. 

The  floor  on  the  girder  spans  and  viaduct  is  of  rather 
ditlerent  construction,  as  shown  in  Fig.  3.  The  trans- 
verse tind)ers  are  8x8  in.,  laid  directly  upon  the  girder.s. 
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FIG.  2.    SOLID  FLOOR  ON  PECK  TRl'.SS  .SPAN.S  OF  THE  SIBLEY  BRIDGE 


ELEVATION  OUTSIDE  OF  SIDEWALK 


PART  SECTION  AT 
JL  A-A 

FIG.    1.     SOLID    FLOOR   AND    BALLASTED    TRACK   ON   THE 

396-FT.    THROUGH-TRUSS    SPANS    OF    THE 

SIBLEY  BRIDGE 

being  bored  out  on  the  under  side  to  fit  the  rivet  heads. 
The  curbs  or  guard  timbers  are  6x10  in.  The  floor  tim- 
bers are  14  ft.  long,  except  that  every  sixth  tiud)er  is 
16  ft.  and  set  in  6  in.  from  one  end  of  the  other  timbers, 
so  as  to  give  a  projection  of  2  ft.  6  in.  to  carry  a  con- 
tinuous walk  of  three  planks.  Tin's  walk  is  covered  with 
3  in.  of  stone  screenings  between  the  guard  timber  and 
an  outer  curb,  2x6  in.  A  hand  railing  runs  along  this 
walk. 

At  intervals  on  the  approach  there  are  handcar  plat- 
forms. Each  has  four  timbers,  6x8  in.,  24  ft.  long  (form- 
ing long  deck  tind)ers).  The  outer  ends  of  these  are 
supported  by  inclined  struts  footed  upon  the  bottom  chord 
of  tlie  girder.  Across  these  are  3x6-in.  joists  carrying 
a  floor  of  2x6-in.  planks,  on  which  is 
M  .'i-in.  layer  of  stone  ballast. 

All  the  timber  is  creosoted  pine. 
Where  it  has  to  be  cut  for  framing, 
the  surfaces  are  given  two  coats  of  a 
hot  solution  composed  of  1  part  creo- 
sote oil  and  3  parts  heavy  road  oil. 
The  track  on  all  the  spans  has  two 
pairs  of  90-lb.  rails  (gauntleted  7  in. 
over  gage  lines)  on  Vs""!-  tie-plates, 
long  enough  to  carry  both  rail»  The 
ties  are  9x6%  in.,  9  ft.  long,  spaced 
IS  in.  c.  to  c.  The  depth  of  stone 
ballast  is  6  to  6%  in.  on  the  8x8-in. 
floor  of  the  deck  spans  and  viaduct 
and  81^  in.  on  the  4x8-in.  floor  of 
the  truss  spans.  The  w^eight  of  track, 
ballast  and  deck  is  about  2,100  lb.  per 
I  in. ft.  on  all  spans. 

It  is  of  interest  to  compare  the 
economy  of  the  ballasted  deck  witli 
that  of  the  ordinary  open  deck.     After 
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taking-  iiitu  arcminl  tlu'  inU'ivst  on  llic  iiicruasud  cot^t 
(if  the  ballasted  deck  and  the  cost  of  lininfr  and  surfac- 
ing track,  the  total  annual  maintenance  charge  for  this 
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DETAILS  OF  HAND-CAR  PLATFORMS   ON  VIADUCT 


FIG.  3.    SOLID  FLOOR  OX  GIUDER  SPANS  AXD  VIADUCT 
APPROACH  OF  THE  SIBLEY  BRIDGE 

construction  shows  a   very  good  margin   of  profit  over 
that  for  the  open-deck  construction  on  the  old  bridge. 

The  bridge  (with  its  solid  floor)  was  designed  by  A. 
F.  Eobinson,  Bridge  Engineer,  Atchison,  Topeka  &  Santa 
Fe  Ev.  svstem. 


A  utilitj^-service  subway  is  now  being  constructed  at 
Chicago  as  cue  of  the  auxiliary  works  for  the  new  union 
railway  station  at  Canal  and  Adams  St.  It  is  of  rectangu- 
lar section,  4  and  6  ft.  wide  inside  and  8  ft.  in  clear  height, 
as  shown  in  the  drawing  herewith.  It  is  of  reinforced 
concrete,  with  10-in.  sides  and  12-in.  roof  and  floor, 
the  latter  having  a  fall  of  1  in.  at  the  center  for  drainage. 
The  reinforcement  consists  of  i/^-iu.  deformed  bars.  The 
subway  will  contain  water  pipes  (suspended  from  the 
roof),  pneumatic  mail  tubes  and  electric  conduits.  The 
latter  will  jDrovide  for  the  citj-'s  lighting,  bridge  operat- 
ing and  fire-  and  police-alarm  services,  the  telephone  and 
electric-light  companies  and  the  services  of  the  Sanitary 
District  of  Chicago. 

The  subway  is  about  four  blocks  in  length  and  is  in 
the  roadway,  with  one  side  adjacent  to  the  curl)  line.  A 
curious  feature  in  the  construction  is  that  part  of  the 
work  is  built  above  the  present  street  grade.  This  is  due 
to  the  fact  that  the  construction  of  the  new  station  will 
involve  raising  the  grade  of  adjacent  streets.  In  this 
way  one  side  of  the  subway  is  built  on  the  existing  walls 
at  the  curb  line  (for  sub-sidewalk  areas).  These  walls  are 
faced  with  l/o-in.  cement  mortar  when  thej'  form  the  side 
of  the  subway,  and  are  strengthened  by  concrete  on  the 
rear  side  where  necessary.  Some  of  the  t}-pical  sec- 
tions of  this  part  of  tlie  work  are  shown  in  the  drawing. 
Manholes  are  provided  at  intervals.  At  Washington  and 
Canal  St.  there  will  be  a  vault  for  the  various  utilities, 
as  shown  in  the  lower  section  of  the  drawing. 


I'art  of  tile  work  was  built  in  the  open,  a  steani-o]jer- 
ated  jiortable  concrete  mi.xer  being  placed  in  the  street 
and  c'oncrete  distributed  by  wheeled  carts  on  buggies. 
MHiere  the  subway  runs  along  tlie  side  of  the  Chicago  & 
Northwestern  Ry.  ternnnal,  the  concrete  was  obtained 
from  a  plant  erected  for  work  on  the  union  station,  lieing 
spouted  across  the  street  to  a  hopper  from  which  the 
buggies  were  filled.  The  crossing  of  Madison  St.,  with 
its  heavy  traffic,  was  effected  by  tunneling  under  the  road- 
way, timbers  being  placed  to  su])port  the  street-car  tracks. 

The  cost  is  paid  mainly  by  the  Union  Station  Co.,  but 
tlie  city  pays  for  a  portion  of  it  and  the  plans  are  ap- 
proved jointly  liy  Thomas  Eodd,  Chief  Engineer  of  the 
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company,  and  John  Ericson,  City  Engineer.  The  con- 
struction is  under  the  direction  of  A.  J.  Hammond,  As- 
sistant Engineer  for  the  Union  Station  Co.  The  con- 
tractor is  the  W.  J.  Newman  Co.,  of  Chicago,  which  is 
doing  the  work  in  connection  with  other  work  auxiliary  to 
the  building  of  the  new  station. 


six-Wheel  Motor  Trucks  and  motor  buses  are  suggested  by 
John  Riekie,  ■n^riting  in  "The  Engineer,'*  of  London,  as  a 
means  of  reducing  the  destructive  effects  of  such  vehicles 
upon  the  public  roads.  He  disapproves  of  the  twin-wheel  (or 
broad  wheel  with  two  separate  tires)  now  commonly  used,  as 
he  considers  it  destructive  to  both  the  tires  and  the  road, 
since  under  certain  conditions  of  surface  each  tire  may  have 
to  carry  50%  more  load  than  that  for  which  it  is  designed. 
Instead  of  the  six  tires  on  four  wheels  he  would  have  them 
on  six  wheels,  while  for  very  heavy  loads  he  prefers  eight 
wheels.  The  springs  could  be  connected  by  equalizing  levers, 
as  in  railway  practice,  so  as  to  give  an  equal  distribution  of 
the  load  upon  the  wheels.  No  plans  xire  given,  but  it  is 
stated  that  such  a  wheel  arrangement  can  be  designed  with- 
out difficulty,  and  that  part  or  all  of  the  wheels  could  be 
driven,  coupled  or  steered. 
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To  test  lliL'  |ii'rinMiM'iii\  df  i-diici'i'te  )i;i\enii>nt  under 
ni-iliiiary  tr;iHic,  In  iii\csi  ii:;ilc  its  ;iilii|ilnliilily  tn  local 
cliniatii.-  foiidititiiis  ami  to  (IcU'riiiiiic  the  most  ecoiiomir 
design,  a  ;J,0()0-rt.  strctrh  lA'  cxiicnini'iiUil  ]>a\('mc'iit  was 
laid  on  the  county  load  liclwccn  Saciaincnto  and  Jtivcr- 
liank.  Calil'..  in  Sc|ilciiil)cr.  I!MV.  ('lunatic  comlilions  in 
lliis  section  show  less  lluetiiatioii  llian  in  Ivislern  slates, 
llie  exirenie  leiuperalures  ordinarily  licinu  lielwccn  •'!.') 
ami    100°    F. 

On  the  road  selected  trallic  conditions  ai'c  such  as  would 
lie  expected  on  any  eonnti-y  Ihorouchraic  k'adini;  into  a 
large  city.  Farm  wagons  tra\(diiig  loaded  in  hoth  direc- 
tions, motor  trucks,  light  liorse-drawii  veliieles  and  auto- 
luotiiles  all  use  the  road  in  numliers  which  constitute 
■■medium"  tratlic.  About  loo  heavy  wagons  is  an  a\erage 
Tor  most  days. 

CoNSTIUCTIOX    ilETHODS    OF    lOxPKIilMEXTAL    PAViarKNT 

The  jiavement  lias  a  uniform  width  of  18  ft.,  with  a 
crown  of  .'5  in.,  slo])iiig  to  the  sides  at  a  uniform  rate  of 
'x  ill-  per  ft.  For  half  the  length  of  the  roadway  the 
siiljgi-ade  lielow  the  westerly  portion  is  a  heavy  clay  loam, 
while  the  easterly  end  was  laid  over  an  existing  macadam 
road.  All  of  the  snbgrade,  after  being  trimmed,  was 
ilioroughly  com])acted  by  sprinkling  and  rolling  with  an 
s-tou  steam  roller.  To  prevent  the  absorption  of  water 
from  the  concrete  the  snbgrade  was  again  well  moistened 
just  before  placing  the  concrete. 

Portland  cement  which  complied  with  the  standard 
tests  prescribed  by  the  American  Society  of  Civil  Engi- 
neers was  used  throughout.  Two  varieties  of  local  sand 
— one  sliarji,  coarse  and  well  graded,  from  the  Yuba 
l«i\er;  the  other  fine  and  interspersed  with  mica,  from 
the  Sacramento  River — were  used. 

Six  of  the  sections  tested  liad  a  thickness  of  (!  in.:  two 
were  j  in.  and  three  -i  in.  thick.  On  four  sections  a  liglit 
wire-mesh  reinforcement  was  used.  This  had  a  sectional 
area  of  0.1  of  1%  to  1  9<  <>f  the  cro.ss-.sectional  area  of  tlic 
concrete.  Its  function  was  not  to  withstand  shrinkage 
stresses  but  rather  to  bind  tlie  concrete. 

Four  tyjK's  of  expansion  joints  wore  tried — plain  joints. 
oiled,  spaced  at  10,  20,  30  and  40  ft.  respectively;  joints 
of  tar  ])a|)er;  Vi-in.  joints  filled  with  bitumen,  and  %-in. 
joints  with  edges  protected  by  soft  steel  plates,  and  one 
.section  liad  no  expansion  joints.  Joints  of  the  first  three 
types  were  laid  diagonally  in  some  places  and  at  right 
angles  to  the  axis  of  the  road  in  others.  The  metal- 
protected  joints  were  laid  at  right  angles  to  the  roadway. 

The  Jiavement  surface  was  of  six  varietie.s — (a)  rougli- 
cned  with  wire  brooms;  (]>)  pitted  with  embossed  tamper ; 
(c)  checkered,  grooved  pattern,  checks  6  in.  square;  (d) 
plain  concrete  surface;  (e)  sanded  surl'ace;  (f)  surface 
covered  with  a  tV"ii^-  co'^t  of  bitumen  and  fine  rock 
screenings. 

The  sections  of  experimental  pavement  run  from  ea-t 
to  west.  The  condition  of  each  section  in  Septenilier  of 
the  present  year  is  briefly  described  as  follows: 


Section  (1 — I.,eiigtli.  TIOO  ft.:  Iliickness.  C  ni.  ;  ini\tuiv. 
1  ;■,':•")  :  reiul'iincniciil.  none:  expansion  jniiils  uf  (iilcil 
paper  and  plain  mlcd  joint  :  surface  groined  with  lainpei's. 
'i'his  sectiiui  is  in  excellent  condition,  sliows  no  evidence 
of  ilisiiilegrat  ion.  cracking  or  chipping  at  the  expansion 
joint.     It   is  llic  licsl-a]ipeariiig  section  on  the  entire  road. 

Section  I — l-ciigtli.  -.'oo  ft.:  (hickness.  t;  in.:  mixture. 
]  : 'i\(, :  ('<  :  rcinfni-( cnienl.  none;  expansion  joints,  Y^-lu. 
spaces  liilcil  uilh  iMliinicn  and  so'ceiiings:  surface  oiled 
and  sanded.  0\er  one-half  of  the  surface  car|iei  is  worn 
off  in  patches.  The  ex])o.sed  concrete  surface  is  in  good 
condition  and  ]io  cracks  can  be  seen.  The  section  would 
have  been  better  iiad  no  oil  Ijecn  placed  upon  the  surface. 

Section  2 — Length,  ■200  ft.;  thickness,  6  in.;  mixture, 
1:3:6;  reinforcement.  Xo.  1'.'  Avire  mesh;  expansion 
joints,  i/4-iii-  s|iaces  liliiMJ  with  bitumen  and  .screenings: 
surface,  %  in.  thick,  of  liitumcii  and  screenings.  About 
half  the  asplialt  siirlace  lias  heeii  worn  off  and  the  exposed 
concrete  .shows  no  signs  of  deterioration,  nor  any  variation 
in  wear.     I^o  cracks  ajjpear  in  the  entire  section. 

Section  3 — Length,  300  ft. ;  thickness,  6  in. ;  mixture, 
1:21/^:0%;  reinforcement,  none;  expansion  joints,  V4" 
in.  spaces  filled  with  bitumen  and  screenings ;  surface, 
%  in.,  bitumen  and  screenings.  About  half  the  bitumin- 
ous surface  has  been  worn  off  and  the  concrete  surface 
shows  signs  of  wear.  Several  of  the  expansion  joints  are 
cracked  at  the  edge  and  exposed;  one  especially  ])oor  spot 
is  shown  in  Fig.  3.  Transverse  cracks  appear  across  the 
surface,  which  is  somewhat  uneven.     Evidently  the  poor 


•.Assistant  City  Kngiiicer,  San  Francisco,  CaHf. 


SECTION   i;    iiF  THE    EXPERIMENTAL   CONCRETE 
ROAD.    KIVERB.VNK,    LOOKINa  WEST 


Di'irmlxT  10,   lOi; 


!•:  X  i;  1  N  K  !•:  i;  i  n  g    x  e  \vs 


11. j!) 


loiidition  of  the  pavi'inent  is  diw  to  llic  liick  of  sullirii'iit 
conieiit  in  the  c-oncrete. 

Section  4 — Length,  27n  ft.;  thickness,  G  in.;  nii.Ntuiv. 
1 :  'iy^:  6;  reinforcement,  none;  diagonal  expansion  joints 
filled  with  a  single  thickness  of  tarred  pajjer.  Tliis  sec- 
tion is  in  good  condition,  the  only  defect  being  that  sev- 
eral of  the  expansion  joints  are  badly  chip]H'(l. 

Section  5 — Length,  247  ft.;  thickness.  I  in.;  mixture, 
1:3:4;  reinforcement,  Xo.  1  triangular  inesii ;  oiled  ex- 
pansion joints ;  surface  roughened  with  grooved  tampers. 
This  entire  section  is  in  good  condition  cxccyt  Tor  the 
slight  settlement  adjoining  a  culvert,  whci-c  {'..  ■  subsoil 
apparently  was  insullicicntly  tampctl. 

Section  (J — Length,  250  ft.;  thickness,  4  iu.:  niixturr. 
1:3:41/2;  reinforcement,  none;  expansion  joints,  ])artly 
tarred  paper  and  the  remainder  oiled ;  surface  broomed. 
Fig.  1  shows  the  general  condition  of  this  section.  Longi- 
tudinal cracks  extend  throughout  practically  the  entire 
length,  and  many  transverse  cracks  have  appeared.  The 
surface  is  badly  disintegrated  and  the  expansion  joints 
badly  fractured.  Some  of  the  surface  was  later  covered 
with  oil,  which  has  almost  entirely  woi-u  olf.    This  section 


FIG.    2.      SECTION   3   OP   THE    EXPERIMENTAL   CONCRETE 
ROAD,    RIVERBANK,    TOLO    COUNTY,    CALIF. 

is  at  the  beginning  of  the  westerly  half  of  tlir  road,  where 
the  foundation  is  clay  and  loam. 

Section  7 — Length,  350  ft, ;  thickness,  G  in, ;  mixture, 
1:3:5;  reinforcement,  none;  expansion  joints,  oiled; 
surface  roughened  with  grooved  tampers  and  oiled.  The 
oil  covering  is  worn  off  in  large  patches  throughout  the 
entire  section,  exposing  a  clean  concrete  surface.  There 
are  several  longitudinal  cracks,  one  of  which  is  1  in.  wide. 

Section  8 — Length,  360  ft. ;  thickness,  5  in. ;  mixture, 
1:3^^:6;  reinforcement,  triangidar  mesh;  expansion 
joints,  double  thickness  of  tarred  paper;  surface  broomed. 
This  entire  section  presents  a  badly  worn  appearance,  all 
parts  being  considerably  chipped  at  the  joints.  Longi- 
tudinal and  transverse  cracks  are  frequent  and  the  con- 
crete is  uneven,  indicating  rapid  wear. 

Section  9 — Length,  370  ft. ;  thickness,  5  in. :  mixture, 
1:21/^:5;  reinforcement,  none;  expansion  joints,  %-in. 
spaces  30  ft.  apart,  protected  by  soft-metal  plates;  sur- 
face roughened  with  grooved  tampers.  The  tendency 
of  the  metal  plates  in  this  section  has  been  to  settle 
unevenlv,  causing  depressior.  in  the  adjoining  concrete 
surface,  which  is  worn  alons;-  one  side  of  the  road,    Longi- 


FIG.   3.      SECTION    9   OF  THE   BXPERIMEXTAL   CONCRETE 
ROAD,   RIVERBANK,   LOOKING   V\'EST 

tudinal  and  transverse  cracks  are  quite  frequent  (Fig.  3). 
Section  10 — Length,  317  ft,;  thickness,  4  in,;  mixture. 
1:2:  51/4  ',  reinforcement,  No,  13  wire  mesh ;  no  expansion 
joints ;  surface  checkered.  This  section  is  in  fair  condi- 
tion, very  few  cracks  being  seen. 

Conclusions  Dkawn  fkom  Espeeiments 

Fi-oni  the  foregoing  the  effects  of  lean  mixtures  and 
poor  foundation  material,  or  the  two  together,  are  readily 
apparent.  A  thin  bituminous  carpet  has  proved  unsatis- 
factory. Metal  expansion  joints  appear  inferior  to  a  plain 
joint,  either  oiled  or  filled  with  tarred  paper,  transverse 
or  diagonal.  Joints  should  not  be  spaced  at  intervals 
greater  than  20  ft. 

It  will  be  noted  that  the  three  6-in.  pavements  (Sec- 
tions 3,  4  and  7 )  which  show  deterioration  are  all  lean 
mixtures  and  none  have  reinforcement.  On  the  other 
hand.  Section  1,  constructed  of  an  equally  lean  mixture 
and  not  reinforced,  has  stood  up  remarkably  well.  The 
two  sections  (5  and  10)  of  reinforced  4-in.  payemeut  have 
shown  quite  remarkable  wearing  qualities,  but  the  unre- 
inforced  section  of  4-in.  pavement  (6)  has  practically  all 
gone  to  pieces.  This  and  Section  5  were  both  made  with 
the  poorer,  or  Sacramento  Eiver,  sand.  Sections  8  and  9, 
of  5-in.  pavement,  appear  to  have  suffered  about  the  same, 
although  one  is  reinforced,  while  the  other  is  not. 

The  road  was  constructed  under  the  direction  of  Havi- 
laud,  Dozier  &  Tibbetts,  Consulting  Engineers,  of  San 
Francisco.  Its  condition  was  examined  for  Engineering 
Xcirs  iu  September,  1915,  by  H.  Armstrong,  Assistant 
Enarineer.  California  Reclamation  Bureau. 
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SYNOFlSIS — Tills  article  otilliiics  Ike  iiictliod!<  of 
preparing  and  recording  the  mass  of  detailed  iii- 
formation  upon  which  the  valuation  of  railway 
propertij  is  to  he  based.  It  gives  a  summarij  of 
the  instructions  prepared  hij  one  large  railway  sys- 
tem, hat  is  illtislralire  of  the  methods  emiiloyed 
hy  raihrags  in  general. 

Rnihviiy  valuation  is  boiiii;'  t-arried  nut  on  a  large  scale 
liy  the  railways  auil  the  Interstate  Conmierce  Coumiission, 
and  the  railways  have  to  colioit  a  vast  amount  of  infor- 
mation from  which  the  cost  ol'  \voi-k  and  the  \alue  of  ])ro])- 
erty  may  lie  •detenu iiu'd.  This  article  is  a  condensed 
compilation  of  the  instructions  issued  to  engineers  pre- 
paring such  information  on  the  Chicago  &  Northwestern 
li'y.  'V\w  field  ])ractice  and  organiiiation  for  the  work 
oT  this  road  were  described  in  Engineering  News  of 
Oct.  -^8. 

The  work  iu'eparatoi'y  to  \aluation  includes  the  e.xam- 
ination  of  all  structurt-s  and  pi-operty,  the  preparati(jn  of 
iiiajis  and  drawings  and  the  investigation  of  plans  and  rec- 
ords; also  the  com))ilation  and  (iling  of  all  old  and  new 
data  in  form  available  for  use  when  the  aitual  determina- 
lion  of  values  is  commenced.  All  this  work  is  under 
the  direction  of  a  valuation  committee,  which  includes 
William  II.  Finley,  Chief  Engineer,  and  George  W.  Hand, 
\'al nation  Engineer. 

GENER.iL  INSTRUCTIONS  TO  ENGINEERS 
The  field  work  will  consist  of  a  complete  chain  survey 
of  all  property,  level  notes  where  necessary  to  determine 
grading  quantities,  and  descriptions  of  bridges,  buildings  and 
otlier  structures.  The  notes  from  these  surveys  will  be  used 
to  compute  the  quantities  of  the  various  elements  of  property, 
to  arrive  at  their  value  and  also  tor  the  purpose  of  plotting. 
Tliey  n\ust  contain  such  measurements  as  are  necessary  to 
admit  of  resolving  all  elements  of  material  into  commercial 
units  and  of  describing  their  character,  and  also  must  con- 
tain data  as  to  the  correct  location  and  position  of  each  ob- 
ject, so  that  it  may  be  correctly  shown  on  maps.  Every  page 
of  the  notes  must  be  signed  and  dated.  Notebooks  must 
show  names  and   positions  of  all  persons   in   the   party. 

.Six  notebooks  will  be  used  on  each  survey,  one  for  each  of 
the  following:  Main-line  chaining,  main-line  au.xiliary  notes, 
levels,  side  tracks,   buildings  and  bridges. 

The  main-line  chaining  notes  will  be  of  first  importance 
and  will  be  the  basis  of  other  notes.  The  right-hand  page 
will  be  for  a  sketch  illustrating  the  topography  of  the  line 
(appro.ximately  ¥^  in.  to  100  ft.).  The  left-hand  page  will 
show  the  stationing.  The  auxiliary  main-line  notes  include 
such  details  as  the  weight,  brand  and  date  of  rails,  kind  and 
number  of  ties,  kind  and  amount  of  ballast,  number  of  track 
fastenings,  tie-plates,  etc. 

CHAINING  THE  LINE 

All  tapes  must  be  compared  and  checked.  The  party  tak- 
ing notes  myst  be  supjilied  with  blueprint  alignment  maps 
and  must  have  complete  information  as  to  the  location  of  the 
zero  point  of  chaining,  also  the  pluses  to  all  permanent  points, 
lan<l  lines,  monuments,  etc.,  so  that  the  chaining  may  be 
checked  with  the  original  chaining  used  on  existing  maps  and 
records.  Any  apparent  discrepancies  must  be  investigated, 
and  whenever  this  rechaining  varies  from  the  original  by  10 
ft.  or  more,  an  etjuation  will  be  made  and  the  original  chain- 
ing resumed.  These  equations  will  not  be  introduced  in  the 
chaining  within  the  limits  of  station  grounds. 

All  chaining  must  refer  to  the  original  center  line  as  lo- 
cated, and  gieat  care  must  be  exercised  in  taking  pluses  to 
lines  crossing  the  center  line  diagonally  that  the  plus  given  is 
to  the  point  where  the  original  center  line  intersects  the 
other  line.  In  all  double-track  districts  the  original  center 
line  may  he  the  present  center  between  tracks  or  the  center 


line  of  either  of  the  present  tracks.  It  frequently  changes 
from  one  to  the  other,  and  oftentimes  is  neither  of  these 
lines,  but  a  line  at  varying  distances  from  the  present  center 
between  tracks.  The  location  of  this  line  can  be  ascertained 
by  reference  to  the  record  maps  or  by  retracing  on  the  ground, 
and  the  party  making  this  rechaining  must  be  thoroughly  in- 
formed   about   this   before   proceeding   with   the   work. 

Wlien  chaining  along  the  rail  on  curves,  corrections  should 
be  made  to  conform  to  the  distance  aiong  the  center  line. 
These  corrections  must  be  made  with  such  frequency  as  to 
avoid  an  accumulated  error  of  1  ft.  or  more,  and  all  errors 
must  be  eliminated  at  the  end  of  each  curve.  The  difference 
lietween  the  distance  along  the  rail  and  along  the  center  of 
the  track  is  0.04  ft.  per  100-ft.  station  f  >r  each  degree  of 
curvature.  The  difference  between  the  distances  .along  the 
center  of  either  traclv  and  along  the  center  line  between 
tracks,  for  tracks  spaced  13  ft.  c.  to  c,  is  0.11  ft.  per  100-ft. 
station   for  each  degree  of  curvature. 

In  chaining  on  grades  where  the  amount  and  length  of 
grade  would  introduce  error  greater  than  the  probable  error 
from  other  causes  unavoidable,  corrections  should  be  made. 
This  correction  per  lOO-ft.  station  is  equal  to  the  per  cent,  of 
grade  squared  and  divided  by  200.  This  for  a  t'/r  grade  equals 
0.005  ft.  per  station.  For  1  mi.  the  correction  would  be  0.2(5 
ft.  For  a  50;  gfade  the  correction  per  station  is  0.125  fl. 
per  station  and  6.6  ft.  for  1  mi.  The  correction  per  100  ft. 
is  the  amount  each  station  should  be  lengthened  to  give  the 
true  distance  along  a  horizontal  line. 

CONDITION  OF  PROPERTY 

Notes  will  be  taken  on  the  physical  condition  of  each 
structure,  judged  from  the  standpoint  of  the  amount  of  main- 
tenance bestowed  upon  it.  Field  inspectors  will  note  struc- 
tures above  the  average  as  "first  class,"  those  in  average  con- 
dition as  "good"  and  those  below  the  average  as  "fair."  No 
otlier  classes  will  be  shown,  but  a  statement  should  be  made 
as  to  any  special  conditions  and  what  is  their  effect  on  the 
condition  of  the  structure. 

All  buildings,  bridges,  crossings,  cattle  guards,  whistle 
posts,  signals,  etc.,  should  be  noted,  so  that  they  can  be  re- 
ferred to  in  the  auxiliary  notes  by  pluses  and  the  page  stated 
on   which  they  are  sliown  in  these  notes. 

GRADING  ALONG  THE  LINE 
Tliese  notes  will  show  width  of  roadway  at  subgrade. 
classification  of  excavation  and  side  slopes.  This  information 
is  to  he  used  with  the  profile  in  computing  the  quantity  of 
eacli  classification  of  grading,  so  that  where  two  or  more 
classifications  exist,  the  notes  must  show  the  proper  propor- 
tion of  each  class.  Where  conditions  are  such  that  extra- 
ordinary settlement  would  occur,  inspectors  should  state 
the  nature  of  the  formation  and  make  an  estimate  of  how 
much  settlement  would  take  place.  Careful  examination 
should  be  made  and  notes  taken  of  all  work,  such  as  riprap- 
ping  and  othei'  protection  work.  Notes  should  be  taken  to 
show  liow  earth  couhi  be  liauled  where  excavation  from  the 
cuts  would  liave  to  be  wasted  and  boriow  made  for  fills,  and 
where  earth  for  fills  would  have  to  be  borrowed  from  adjacent 
cuts  and  hauled  out  instead  of  being  borrowed  at  the  side,  as 
would  ordinarily  be  done  if  conditions  would  permit.  This 
will  enable  a  proper  estimate  of  overhaul  to  be  made.  Notes 
sliould  be  made  of  location  and  size  of  ditches,  also  all  chan- 
nel clianges. 

CLASSIFICATION  OF  MATERIALS 
In  addition  to  measurements  necessary  for  computing  the 
quantities  of  grading,  notes  and  measurements  must  be  made 
of  conditions  relative  to  the  geological  characteristics  of 
cuts  and  fills,  upon  which  the  cost  of  grading  depends.  Pri- 
marily materials  will  be  classified  as  solid  rock,  loose  rock 
and  eartli.  On  account  of  various  chai'acteristics,  liowever, 
there  are  wide  differences  in  the  prices  for  these  items  in 
different  parts  of  the  country.  Other  materials,  such  as  hard- 
pan,  quicksand,  cemented  gravel,  gumbo,  etc.,  will  require 
further  vai-iations  in  the  prices.  The  information  called  for 
in  the  following  paragraphs  is  therefore  essential  in  estab- 
lishing proper  unit  prices  for  grading. 

The  assistant  engineer  in  charge  of  each  party  will  per- 
sonally make  the  necessary  observations  for  obtaining  this 
information.  It  should  be  recorded  in  the  main-line  auxiliary 
notebooks  under  the  heading  of  "Grading."  He  must  sign  and 
date  all  such   notes. 

Where  two  or  more  kinds  of  material  are  found  in  the 
same    cross-section     the    field    notes    must    clearly    set    forth 


DcrcmiuT  i(i,  I  in:, 


EN(;  1  X  !•:  K  li  1X(;    x  k  w  s 


iifii 


the  (lata  necessary  for  computing  each  separately,  or  I'or  np- 
proximating  the  percentaKc  of  each  classification  when  ac- 
lurato  measurements  are  impossible.  The  character  of  the 
material  from  which  each  cut  or  extensive  borrow-pit  was 
made   should   be  noted. 

Where  two  or  more  formations  occur  in  strata,  as,  for 
instance,  clay  loam  on  top  of  blue  clay,  state  that  the  top 
(4  ft.,  for  example)  is  heavy  clay  loam  and  the  remainder 
touprh  blue  clay.  Sutlicient  examination  should  be  made  to 
ascertain  the  correct  depth  of  the  overlyinp:  loam,  for  in  most 
cases  it  will  appear  to  be  de<per  than  it  was  in  reality,  owing 
to  the  fact  that  it  has  fallen  down  over  the  surface  of  the 
cut  and  covered  part  of  the  underlying  strata. 

Special  materials  employed  in  constructing  the  road- 
Ix'd.  particularly  at  places  where  the  banks  have  been  widened 


Division  NOSTHErOJ  IOWA 


-Bridge  No.       1035 


EAGLK  GiiOVE 


.,  Kc,K,„„l  1007-15  ,  ,„„ 
ii.indr.,K>-  1-22  4-35  vm 
.r.Co.,«.cd   ,9-15  .    ■    . 


May   1^)15 
7-11-lf 


Kni»«Ks 

l,«-ii,.,i, 

1     r          i            OAIH            : 

I..nKil.         1     Len.,'ili 

Sp«.'.< 

+'.:r  - 

Al.gi. 

l>a.kl 

1    S,l|.i-l  M 

Sijl'  Si 

1735-22     ,Pile  Brid.-Ki    1015 

1915 

65'       !    13' 

5 

-.51 

Tanr. 

1 

i                      i 

1 

1 

»rKlx<;l.R»                         1                               TIKS 

.;|.ARU  BA.L« 

K..,d          A..,l 

- 

•  ir. 

K.nd     '       No 

I.mu-n.ions              \,. 

K.nd    ]             S.i. 

No, 

K...d 

S„c 

-.   1     K..,d 

Fir  ,    e 

e-x  16"          62 

Fir     $"x  B''-10';     2 

4"x   10''fi5   Lin. ft 

14" 

X14''- 

Floor  & 
Hand    Hall 

— 

T-14' 

! 

i                     ! 

: 

1 

ritt  BtM> 

>K.\Mt;  BL>TH 

Tn..,l  1, 

11.  M 
Fr..mi.iK 

No    1  ».  r.h 

A\   ■         1                        I'lUNI. 

No  Uenls 

N...  rosls  1     Si,c  of 
had.     1       Posis 

Aig-Hi     1      Siioo( 
U,„ls       1        S.lls 

11    \,l> 

llcnls 

[><h 

HoKlil   1      Lin.K.      1       K.nd 

* 

a. 

6        15' 1    540      i  Cedar 

2 

5      12''x   12 

'      12'    14''xl4'' 

_ 

1                       I 

14' 

1963 

1          ! 

1                    c. 

vav   Bra 

cinp  = 

577   F;. 

B.I.!. 

1 

Where  bouldci's  are  prominent,  it  Is  to  bi-  i>rcHUmed  that 
they  were  encountered  in  makinii;  the  cuts,  and  sulliuienl  note 
sliould  be  made  to  admit  of  classifying  a  certain  amount  of 
material  in  the  cut  as  rock  to  allow  for  them.  Vov  example, 
make  a  notation:  "Classify  the  cut  as  2'/r  loose  rock,  1%  solid 
rock   on   account   of   boulders." 

Where  rock  is  encountered,  especially  solid  rock.  It  should 
be  (generally  classified  as  sandstone,  limestone,  slate,  shale, 
granite,  basalt  or  by  some  other  easily  defined  classification. 
Rock  that  cannot  be  readily  classified  ffeologically  by  inspec- 
tion should  be  generally  described  as  to  appearances,  hard- 
ness, density,  etc.  The  general  structural  characteristics 
should  be  noted,  so  as  to  afford  some  idea  as  to  whether  it 
would  be  comparatively  expensive  to  excavate  for  that  par- 
ticular kind  of  rock.  Note  whether  stratified  rock  is  in  thick 
or  thin  strata;  note  the  color  of  the 
rock  and  state  whether  sandstone  ap- 
pears to  be  a  soft  or  a  hard  variety. 
N'ote  whether  rock  is  dense  or  porous, 
and  whether  it  has  the  appearance  of 
cleavage,  so  far  as  these  things  are 
visible  on  inspection. 

Precautions  should  be  taken  to  note 
evidence  of  wet  cuts,  the  presence  of 
quicksand  or  other  conditions  that 
would  make  excavation  more  difficult. 
W'here  such  conditions  are  observed, 
close  attention  should  be  paid  to  re- 
quirements, such  as  blind  drains, 
extra-deep  ballast,  subseiiuent  heavy 
ditching  and  the  condition  of  a<ljoin- 
ing  fills,  to  discover  evidences  of  ex- 
traordinary   settlement,    sloughing    of 
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ach  card  is  5xS  in.    The  upper  card  gives  the 
gives    the    record    of    a    ' 


ttr  the  grades  raised,  and  materials  which  have  been  apiilied 
iiriginally  as  ballast,  but  which  have  settled  below  sul)grade, 
ami  material  exceptionally  employed  in  raising  track  under 
trartic  should  be  determined  and  shown  separately  from  the 
ordinai'y  materials  deposited  in  the  customary  manner  in 
normal     construction. 

Care  should  be  exercised  to  discover  all  evidences  of  hard 
material,  such  as  hardpan,  cemented  gravel  and  indurated 
clay;  also  other  material  difficult  to  handle,  such  as  gumbo  or 
marl.  If  material  resembles  any  one  of  these,  but  is  not 
definitely  known  to  be  such,  it  may  be  stated  that  it  re- 
sembles  hardpan   or   gumbo,   etc. 


material  or  mud  slides. 

The  present  condition  of  side  .slopes 
should  be  noted,  stating  whether  they 
have  been  badly  eroded  or  not.  If 
cuts  are  badly  gullied,  note  the  aver- 
age depth  of  gully.  Note  whether 
side  slopes  are  protected  by  vegeta- 
tion or  are  bare.  Such  information  is 
essential  in  estimating  the  cost  of 
solidification  of  the  roadbed,  which 
expense  depends  greatly  on  the  man- 
ner in  which  the  exposed  slopes  with- 
stand  the   action   of  the   elements. 

In  all  places  where  extra  w'ork  ap- 
pears to  have  been  necessary  to  make 
the  fill,  the  situation  should  be  care- 
fully studied.  It  should  be  remem- 
bered that  when  every  possible  thing 
is  discovered,  there  will  still  be  little 
actual  evidence  of  expense  often  nec- 
essary on  account  of  heavy  settle- 
ment, slipping  of  material,  washouts, 
etc.,  so  that  the  slightest  indication  of 
anything  of  this  sort  should  be  thor- 
oughly investigated.  Instead  of  tak- 
ing a  few  yards  of  riprap  for  what 
it  appears  to  be,  and  going  on  without 
further  investigation,  it  should  be 
looked  upon  as  evidence  of  a  bad 
place  where  perhaps  ten  times  as 
much  stone  is  covered  up  as  can  be 
seen,  and  likewise  as  a  clue  to  m.any 
other  special  things  that  may  have 
been  done.  A  complete  investigation 
should  then  be  made  of  the  situation. 
For  main  track,  show  the  length, 
weight  and  brand  of  rail  and  (when 
available)  the  date  of  rolling.  Class- 
ify rail  as  "first  class,"  "good"  or 
"fair"  with  reference  to  the  density  of 
traffic  and  speed  of  trains.  Notes 
should  be  taken  of  crossing  frocs, 
stating  whether  alloy  steel  is  used. 
Main-track  switches  are  to  be  in- 
cluded, but  siding  and  spur-track  switches  (and  crossovers  on 
double  track)  are  shown  in  the  "Siding"  notes.  The  notes  on 
fastenings  include  form  of  joint,  length  of  splice  bars,  num- 
ber of  bolts,  tie-plates,  rail  braces,  etc. 

For  ties,  the  notes  must  show  the  kind  of  tie  and  number 
per  rail,  also  pluses  for  the  beginning  and  ending  of  each 
kind  of  tie;  also  the  general  condition  and  the  percentage  of 
ties  renewed  each  year.  Note  the  position  and  length  of  space 
occupied  by  bridges,  switches  or  railway  crossings,  so  that 
allowance  may  be  made  in  computing  ties.  For  each  bridge 
(except  with  ballasted  floor)  show  the  number  and  size  of 
ties  and   feet  board  measure. 
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Show  pluses  at  beprinninpr  and  end  of  each  kind  or  depth  of 
ballast  used.  Give  depth  in  inches  below  bottom  of  ties  for 
all  material  except  earth.  Show  location  and  extent  of  all 
bridge  openings,  so  that  allowance  may  be  made.  The  gen- 
eral condition  of  ballast  should  be  noted.  Two  standard 
depths  are  used — 12  in.  and  6  in.  deep  under  ties.  Under 
ordinary  circumstances  depths  will  be  shown  as  6  in.  or  12 
in.,  not  taking  into  consideration  slight  variations  due  to  a 
few  years'  wear  or  a  small  surplus  due  to  recent  reballast- 
ing.  Note  should  be  made  where  the  depth  is  much  below 
6  in.   or  in  excess  of  12  in. 

On  older  lines  that  show  evidences  of  having  had  several 
successive  applications  of  ballast,  full  notes  should  be  taken 
of  the  conditions.  A  track  that  was  originally  ballasted  with 
6  in.  of  gravel,  then  again  in  a  few  years  with  6  to  12  in. 
more  gravel  and  finally  with  12  in.  of  stone  or  slag  is  en- 
tirely different  from  one  that  has  merely  12  in.  of  stone  or 
slag  on  top  of  the  subgrarte.  The  notes  must  show  these 
different  conditions.  Where  such  conditions  extend  over  an 
entire  line  or  ovei-  several  miles  without  very  much  variation 
it  will  suffice  to  describe  them  in  the  first  mile  and  refer  to 
this  for  each  succeeding  mile. 

An  examination  of  the  depth  of  the  entire  accumulation  of 
material  deposited  for  ballast  purposes  must  be  made  by  test 
holes,  with  such  frequency  and  in  such  places  as  may  be 
necessary.  The  digging  of  these  holes  will  be  covered  by 
special  arrangement  and  instructions.  This  examination  need 
not  necessarily  be  made  simultaneously  with  the  rest  of  the 
field  inspection,  but  the  ballast  notes  will  not  be  considered 
complete   until   the   tests   are   made  and   the    results   recorded. 

A  similar  condition,  but  resulting  from  other  causes  and 
occurring  locally  rather  than  generally,  is  the  repeated  rais- 
ing of  the  track  at  places  where  the  roadbed  has  settled 
considerably,  so  that  there  are  accumulations  of  2  ft.  or  more 
of  ballast  material  in  excess  of  the  normal  amount.  The  notes 
should  reveal  such  conditions,  and  test  pits  must  be  made 
as   described   in   the   foregoing. 

BRIDGES,  TRESTLES  AND  CULVERTS 

The  information  required  from  field  inspection  is  intended 
only  to  supplement  existing  plans  and  records  in  computing 
the  cost  of  bridges.  There  are  plans  of  the  foundations  and 
superstructures  of  most  (but  not  all)  permanent  bridges  and 
arches.  There  are  standards  from  which  stone  and  con- 
crete box  culverts  and  pile  trestles  are  built.  Where  no 
plans  exist,  special  inspections  will  be  made  at  another  time 
by  a  party  especially  organized  for  the  purpose.  The  regular 
inspection  parties  are  only  required  to  take  such  notes  as  are 
here    outlined. 

For  steel  bridges  note  type  of  spans,  as  I-beam,  deck  plate 
girder,  through  plate  girder,  shelf-angle  girder,  through 
riveted  truss,  pony  pin-connected  truss,  deck  pin-connected 
truss:  also  special  description  as  to  ballasted  floor,  etc.  State 
whether  span  is  square  or  skew.  The  length  of  each  span  is 
required.  For  pin-connected  trusses  the  length  is  c.  to  c. 
of  end  pins  in  the  bottom  chords,  and  for  other  types  it  is 
from  out  to  out.  For  trusses  having  pin  bearings  the  length 
is  c.  to  c.  of  bearing  pins.  The  total  length  of  the  bridge  is 
the   distance   face  to   face   of  back   walls. 

Give  the  number  and  location  of  piers  and  abutments  and 
state  whether  masonry,  concrete  or  pile.  Where  possible,  as- 
certain whether  foundation  is  concrete  or  .stone. 

Get  complete  details  of  overhead  highway  bridges — type, 
length,  width,  kind  of  floor,  size  of  members,  etc.  In  making 
sketches  do  not  show  anything  conventionally,  but  show  cor- 
rect position   and   relation   of  the  various  members. 

For  culverts,  state  kind,  size  of  opening,  length  and  kind  of 
material.  Measure  and  show  kind  of  material  in  head  walls 
of  boxes,  arches  and  pipes.  State  if  culverts  have  no  head 
walls. 

For  pile-and-timber  trestles  show  number  and  length  of 
spans,  and  note  especially  if  span  lengths  vary.  Note  whether 
standard  type  or  modified;  give  details  of  latter.  Get  full  de- 
tails of  sway  bracing,  floor  and  hand  rails  and  number  and 
kind  of  piles.  Length  of  piles  will  be  obtained  from  division 
records  and  personal  knowledge  or  estimates  of  bridge  fore- 
men.     [Trestle  records  are  shown  in   the  accompanying  cut.] 

In  addition,  full  details  must  be  obtained  in  the  field  re- 
garding all  forms  of  protection  work,  such  as  drainage  pro- 
visions back  of  abutments.  Inquiry  should  be  made  as  to 
the  knowledge  of  the'  division  forces  concerning  dikes,  fire 
protection,  ice  breakers,  riprap,  wing  dams,  bank  protection, 
levees,  etc.  Ascertain,  if  possible,  whether  abutments  and 
arches  have  been  w-aterproofed. 

Note  any  evidence  that  would  throw  any  light  on  the 
condition  under  which  the  foundations  were  put  down.  Note 
especially  whither  sheetpiling  or  coffer-dams  would  be  re- 
quied.  Get  all  details  possible  regarding  kind  of  material 
excavated  from  foundation  pits,  and  whether  wet  or  dry.  For 
pipe   culverts,   oheerve   whether   grillages   would   be    required. 


Tlie  records  iu  the  valuation  office  iucliule  the  iollow- 
iiig:  Original  copy  of  field  notes;  card  records  of  all 
structures  and  quantities;  profiles  (1  in.  to  400  ft.  hori- 
zontal and  1  in.  to  30  ft.  vertical  scale)  ;  maps  showing 
alignment  and  right-of-'\vay  (1  in.  to  400  ft.);  station 
terminal  and  yard  maps  ( I  in.  to  100  ft.)  ;  mass  diagrams 
showing  distribution  of  grading  quantities  and  how  quan- 
tity of  overhaul  is  developed;  detail  and  working  plans 
of  structures;  copies  of  all  valuation  reports  compiled 
and  furnished  to  Federal,  state  or  other  government  au- 
thorities. 

The  noteliooks  are  filed  in  sets  according  to  a  filing 
system  based  upon  the  geography  of  the  road.  The  op- 
erating division  is  the  major  unit  of  the  system.  A  num- 
ber is  a.ssigiied  to  each  line  of  the  division  and  to  each  sta- 
tion, and  each  item  filed  has  a  number  to  designate  its 
division    and   .-station. 

Card  RECoito  of  Physical  PKOPEiiTY 

The  card  record  constitutes  the  permanent  office  rec- 
ord of  the  physical  pro])erty.  It  covers  completely  all 
descriptions  and  data  required  for  valuation  purposes. 
It  includes  the  location,  kind,  type,  size  and  quantities  of 
material  in  each  structure  or  item  of  property ;  also  iii- 
i'ormation  relative  to  date  of  construction,  actual  cost, 
drawing  and  order  numbers,  references  to  field  notes,  rec- 
ord of  book  and  page  of  valuation  report  in  which  item 
was  reported,  etc.  [The  cut  on  p.  1161  shows  the  cards 
for  records  of  trestles  and  water  stations.  Other  cards 
were  given  in  Engineering  News  of  Oct.  28,  1915.] 

The  system  of  filing  these  cards  is  upon  the  same  basis 
as  that  described  for  the  notebooks.  Three  groups  of 
items  are  made  to  facilitate  the  arrangement  and  hand- 
ling of  information.  The  first  comprises  all  the  main- 
line items,  covering  the  grading,  main  tracks,  fence,  sig- 
lial  apparatus,  telephone  and  telegraph  lines,  etc.  The 
second  group  comprises  bridges,  trestles  and  culverts.  The 
third  group  comprises  station,  terminal  and  yard  facili- 
ties, consisting  principally  of  side  tracks  and  building  ac- 
cessories. Each  of  the.se  groups  is  filed  separately  and 
is  filed  by  divisions,  lines  and  stations,  as  described  in 
the  foregoing. 

Guide  cards  showing  station  numbers  are  inserted  in 
.'^uch  a  way  as  to  divide  main-line  items  and  bridges  into 
sections  corresponding  to  the  sections  of  the  road  be- 
tween stations.  In  addition,  bridge-number  cards  are 
inserted  as  guides  at  every  even  100  numbers.  All  sta- 
tion items  at  any  one  station  are  filed  under  a  guide  card 
giving  the  name  and  number  of  the  station.  The  infor- 
mation is  filed  in  sequence  corresponding  to  the  location 
of  stations  on  the  line.  Tlie  cards  are  5  in.  high  and  8 
in.  long,  and  are  filed  in  card-index  cabinets  of  the  or- 
dinary type.  Each  drawer  holds  about  1,000  cards  and 
will  accommodate  record  cards  for  about  150  to  250  mi. 

A  separate  card  is  made  for  each  form  of  property, 
and  each  card  is  given  a  form  number  to  facilitate  ar- 
ranging the  files.  The  back  of  the  card  is  left  blank 
for  additional  information  and  special  data  or  sketches. 

The  Forest  Area  of  Japan  is  decreasing  at  the  rate  of 
1.000,000  acres  per  year,  to  provide  lumber  and  firewood  and 
to  make  way  for  additional  rice  cultivation.  The  present  forest 
area  is  about  45,000,000  acres.  Considerable  revenue  accrues 
to  the  government  through  the  sale  of  timber.  In  1914  the 
budget  estimated  this  revenue  at  $5,359,845.  The  expenditures 
for  upkeep,  supervision  and  reforestation  were  estimated  at 
$2,326,811.  The  government  is  devoting  a  great  deal  of  atten- 
tion at  the  jiresent  time  to  reforestation. 
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O^erdls'Bi^yynini^  a  IReservoiif 

T(i  coiniiui'  i!u'  lay  puiilir  of  a  small  liiy  ov  town  lliat 
:it.  tin.'  [jrevailinj;  rate  ol'  water  c'oiisunii)tioii  the  city 
~u|>|)ly  is  beiiiff  slowly  but  surely  depleted,  while  there  is 
still  jileiity  ol'  water  in  sij(ht,  is  not  an  easy  task.  Yet 
it  is  obviously  the  duty  of  an  elheieut  water-works  man- 
Aixvr  to  warn  ajrainst  a  possible  water  shortajfe  and  to 
|iri'sont  liis  ar<;uments  in  sucli  form  that  they  will  be 
iea<lily  understood.  Such  a  eondition  of  all'airs  exists  in 
I'lymonth.  Mass.,  and  the  man- 
ner in  which  the  water-works 
superintendent.  .\  r  t  h  u  r  K. 
HIackmer,  has  met  the  situation 
is  described  in  wliat  follows. 
I'lymouth  obtains  its  water-sup- 
])ly  from  (ircat  and  Ijittic 
South  Ponds,  which  are  Sl/G  mi. 
Miuthwest  of  the  town  and  con- 
lain  300  acres  and  75  acres  re- 
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DIAGK.VMS    SHOWI.VC    CU.N'I  )ITI(  i.V    OF    W.XTl-^K-Sl'ri'LY 
OK   I'LYMOUTH.    -M.ASS. 

Upper — Aciumulated  lun-off  (liaKiam,  showins  permanent 
■  lepletion  of  water-supply.  Center — Storage  depletion  dia- 
1,'rani.  showinR  an  overdraft  on  available  water-supply. 
IjQwer — Diagram  showini;  heights  of  water  in  Great  and  Little 
South  I'onds,  Plymouth,  Mass.,  water-works 

spectively.  These  two  jionds  are  about  500  ft.  apart  and 
are  connected  by  an  open  channel,  consisting  of  a  12.\5-ft. 
concrete  flume  about  150  ft.  long  and  350  ft.  of  ditch. 

The.se  ponds  have  no  streams  running  into  them  and 
apparently  are  fed  from  springs,  but  when  they  reach 
elevation  106  ft.  above  mean  low  water  of  the  sea  they 
waste  over  a  stone  sill,  the  elevation  of  which  was  estab- 
lished by  the  courts  when  these  ponds  were  first  taken  as 
a  water-supply.  The  gatehouse  is  situated  on  the  north 
shore  of  Little  South  Pond  and  water  is  taken  through 
IIH)  ft.  of  30-in.  pipe  which  branches  into  an  18-  and  a 
Ui-in.  pipe. 

About  one-half  the  total  consumption  comes  by  gravity 
through  the  16-in.  pipe  line  to  a  distributing  reservoir 
in  the  center  of  the  tdwn  and  the  remainder  flows  by 
gravity  from  the  pond  through  the  IS-in.  pipe  line  about 
■i'.500  ft.  to  a  pumping  station,  from  which  it  is  pumped 


to  a  high-service  distributing  reservoir  in  the  rear  of  lln' 
pumping  station  at  an  elevation  of  165  ft. 

On  the  16-in.  gravity  line  is  a  venturi  meter  with  a 
chart  recorder,  and  the  (pianlity  of  water  ))umped  is  meas- 
ured by  i)lunger  displacement.  (A  venturi  meter  is  now 
being  in.stalled  to  check  the  plunger-displacement.) 

A  careful  survey  of  Oreat  and  Little  South  Ponds  has 
been  maile,  with  soundings  sufficient  to  locate  the  .5-  and 

T.VBI^E  1.     VOL  •'  IN  GREAT  ,'!OlTTH  AND  I>ITTLE  SOUTH 

TON  H-oit   EACH    FOOT    IN    DEF'TH 

Great  Little 

.So.  I'onil  Si>.  fond 

Elevation    l.onci.noo  Gal.  1,00(1,000  G.i I. 
Full   pond                               loi! 

10.'.                   !)7.7  21.7 

101                   !M.2  21.:! 

103                   »1.;i  20.fi 

T02                    SS..';  20.0 

101                   .S5.fi  19.1 

100                   .S2.'.l  IS.X 

!•!)                   .SO.l  Ifj.l 

ils                   77.1  17.4 

97                   75. 0  lfi.7 

9tf                   72.«  Ifi.o 

S45.3  190.0 

Kl-ft.  coniours  of  the  botloin.  These  ilata  make  |)ossibl(i 
the  calculation  of  a  table  of  storage  volumes   (Table   I). 

A  gage  is  set  in  the  concrete  culvert  at  (ireat  South 
Pond  and  a  record  is  kept  of  the  elevation  of  (ireat  and 
Little  South  Ponds.  The  lower  diagram  in  the  accom- 
panying figure  .shows  pond  elevations,  the  elevation  of 
Little  South  Pond  being  in  dotted  lines  and  of  (ireat 
South  Pond  in  full  lines.  The  middle  curve  is  a  storage- 
depletion  diagram  and  is  con.structed  as  follows :  Between 
grade  106,  or  full  pond,  and  grade  98,  which  is  3  ft. 
above  the  bottom  of  the  30-in.  intake  pipe,  is  a  storage 
volume  of  855,000,000  gal.  in  Great  and  Little  South 
Ponds.  From  the  diagram  of  pond  heights  and  the  table 
of  storage  volumes,  it  is  a  simple  matter  to  compute  the 
available  storage  at  the  end  of  each  month,  thus  furnish- 
ing the  data  for  drawing  the  storage-depletion  curve. 

The  accompanying  runoff  curve  is  constructed  as  fol- 
lows: The  total  quantity  of  water  withdrawn  each 
month  from  the  two  water-supply  jjonds,  excluding  seeji- 
age  and  evaporation,  passes  through  the  venturi  meter 
on  the  gravity  system  or  through  the  pumps.  The  sum 
of  these  two  quantities  is  the  total  draft  from  the  water- 
shed, for  a  glance  at  the  diagram  of  ]ioiid  hei.ffhts  sliows 
that  no  water  has  been  wasted  over  the  sjiillway  during 
the  period  covered  by  this  record. 

The  total  consumjition  for  each  month  is  added  alge- 
braically to  the  monthlv  cb.mge  in  the  storage  volume  of 
the  ponds,  and  the  sum  of  the.se  two  quantities  is  called 
he  watershed  yield  for  that  month. 

Tlie  curve  of  accumulated  runoff  is  the  sum  of  tlie.se 
monthly  quantities   since   records   have   been    kepi.      On 

TABLE  2.     AVERAGE  YEARLY  CONSUMPTION  OP  WATER, 
PLYMOUTH,   MASS. 

Av.  Daily 
Year                                                                        Consumption,  Gal. 
190S     1,220,000 

1909  1.267,000 

1910  1,251,000 

1911  1,310,000 

1912  1,371,000 

1913  1,307,000 

1911  1,383,000 

this  runoff  diagram  a  dotted  line  has  been  drawn  for  a 
uniform  draft  1,250,000  gal.  per  day.  The  average  daily 
draft  from  the  water,«hed  (equivalent  to  the  daily  average 
consumjition)  is  shown  in  Table  2. 

Mr.  Blackmer  concludes  from  these  data  that  the  safe 
daily  yield  of  the  watershed  does  not  e.xceed  1,250.000 
gal.  per  day,  and  with  the  help  of  these  charts  he  is 
endeavoring  to  bring  this  fact  home  to  the  public. 
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The  newer  residence  .seetion  of  tlie  City  of  Birmingham, 
Ala.,  is  in  a  veiy  hilly  district  where  street  grades  are 
of  necessity  high.  In  order  to  facilitate  the  movement  of 
horse-drawn  traffic,  which  found  it  nearly  impossible  to 
use  some  of  the  streets,  especially  in  wet  or  icy  weather, 
the  city  engineering  department  has  put  in  a  number 
of  short  stretches  of  special  paving  ridged  to  guarantee 
a  horse's  foothold.  Two  types,  one  of  brick  and  one  of 
concrete,  have  been  used. 

The  details  of  the  concrete  pavement  are  shown  in 
Fig.  2.  The  street  is  laid  in  three  sections  between 
curbs — a  central  asphaltic,  or  cement  concrete,  smooth 
section  for  motor  traffic,  a  narrow  corrugated,  or  stepped, 
concrete  section  on  the  right-hand  side  going  up  for 
ascending  horse-drawn  vehicles,  and  a  similar  wide  cor- 
rugated section  on  the  left  for  descending  horse-drawn 
vehicles,  the  whole  street  being  laid  on  a  solid  concrete 
base.  The  uphill  section  is  left  narrow  because  vehicles 
will  hardly  try  to  pass  on  a  stiff  ixpgrade.  The  steps 
are  formed  between  transverse  iron  bars,  l^/^  in.  by 
y\-  in.  in  section,  the  tread  of  the  ste]3  being  screeded 
from  the  top  of  a  lower  bar  to  1/2  i'^-  below  the  toj)  ol'^ 
the  next  higher  bar.  The  bars  are  held  in  place  by 
longitudinal  ^i-in.  rods  passing  through  and  wired  to 
each  bar. 

The  base  concrete,  which  is  Si/o  in-  thick  at  the  steps 
and  4  in.  at  the  center,  is  a  1:3:6  mixture  using  local 


slag  as  ciuuvc  aggregate.  The  tinished  coat  to  the  steps 
is  a  1 :  iy2  concrete,  using  a  crushed  stone  graded  from 
j\,;  in.  to  y2  in.  as  aggregate. 

This  pavement  has  been  laid  on  four  separate  stretches 
of  street,  all  of  short  length,  on  grades  varying  from  10 
to  22%.  It  has  been  down  about  18  months  and  has 
shown  excellent  wear,  although  of  course  the  traffic  over 
it  is  not  great.  It  is  foimd  that  dirt  tends  to  collect  in 
the  corners  against  the  exposed  bars,  not  enough  to 
defeat  the  purpose  of  the  steps,  but  sufficient  to  form  a 
cushion  against  excessive  wear  at  those  points.  The  cost 
of  the  pavement  was  about  $1.75  per  cu.yd.,  including 
about  8  in.  of  grading. 

The  brick  pavement  is  shown  in  the  view  in  Fig.  1. 
This  is  laid  in  a  concrete  base  with  grouted  joints  and 
dilfers  from  an  ordinary  grouted  brick  pavement  only 
in  the  ty])e  of  brick.  These  are  the  regulation  3%  in. 
width  and  !)  in.  length  but  are  formed  so  as  to  be  SV^ 
in.  deep  at  one  end  and  4  in.  deej)  at  the  other,  so  that 
when  laid  witli  bottoms  level  there  is  a  l/^-in.  lift  at  each 
brick,  which  is  continuous  across  the  street  from  curli 
to  curli.  The  bricks  were  burnt  at  Birmingham,  only  a 
slight  rearrangement  of  the  regular  dies  being  required. 

Tlircc  streets  have  been  paved  with  this  brick  on  grades 
from  iO  to  18%.  The  cost  of  the  pavement  was  about 
$2.10  per  sq.yd.,  but  this  price  should  be  reduced  when 
once  the  dies  are  prepared. 

Both  tyjjes  of  pavement  have  proved  much  easier  f(n' 
horse-drawn  traffic,  which  can  now  go  where  hitherto 
it  has  been   impossible.     The  roughness   is  hardly  per- 
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P^IG.    1.     HTLI.SIDK   BRICK   PAVEMENT    AT   BIRMINGHAM,   ALA. 
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Corrfgai-c^ 
Armored 
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Wire  Tie        Iron  Bar 

1-3-6  Mixture  .    ;.  ■  ■  ' 

Portland  Cement,  Sand  &  Stag  . 


Longitudinal    Section 

FIG.    2.    CONCRETE  STEPPED    PAVEMENT   FOR   HILLSn>R 
STREETS,  BIRMINGHAM,  ALA, 

c-f])til)le  to  an  occupant  of  a  motor  vehicle,  and  smli  trallic 
lias  not  been  deterred  I'roni  using  the  stre(>ts. 

These  pavements  were  devised  and  phiced  under 
the  direction  of  J.  D.  Welti),  Assistant  City  Engineer 
in  Charge  of  Construction.  .Tulian  Kendrick  is  City 
Engineer  of   P>iriniiighani. 

CosaSipeiCte  for  LaEadl  Oiranirasi^e 

The  following  interesting  suggestions  for  improvements 
in  the  letting  of  contracts  for  land-drainage  work  are 
from  a  report  on  "Drainage  in  the  Southern  Section 
of  ]\Iichigan,"  by  A.  D.  Morehouse,  Drainage  Engineer, 
Department  of  Agriculture,  Washington,  D.  C. : 

Advertising  and  Letting  Contkacts 

In  all  drainage  work  amounting  to  over  $5,000  or  $10,- 
000  the  law  should  stipulate  that  publication  of  the 
"notice  of  letting"  and  of  the  receiving  of  bids  for  the 
work  be  made  for  not  less  than  three  or  four  weeks  in 
one  or  more  engineering  or  contracting  journals  of  gen- 
eral circulation,  in  addition  to  the  county  papers.  This 
would  give  the  widest  possible  circulation  of  the  notice 
among  contractors  and  thus  secure  the  best  bids.  It 
would  obviate  the  necessity  of  personally  notifying  con- 
tractors, as  is  attempted  at  present  by  a  number  of 
drain  commissioners.  It  would  also  prevent  favoritism 
being  shown  in  suih  notification. 

Should  the  farmer  wish  to  bid,  which  now  seems  rarely 
to  be  the  ca.se,  he  should  be  compelled  to  enter  into 
fair  and  open  com])etition  with  respon.sible  bidders  and 
to  take  his  chances  with  them.  In  order  to  secure  the 
lowest  bids  the  work  should  usually  be  let  as  an  en- 
tirety or  in  such  large  sections  that  it  will  pay  responsi- 
ble contractors  to  attend  the  lettings  and  bid  on  the 
work.  The  best  results  are  often  secured  by  receiving 
sealed  bids.  The  method  of  letting  drainage  work  should 
be  left  to  the  decision  of  the  drainage  commissioner. 
Even  though  o]5en  bids  are  received,  sealed  bids  should 
be  accepted  and  placed,  unopened,  in  view  of  the  other 
bidders,  to  be  opened  after  the  lowest  open  bid  has  been 
received.  The  contract  should  then  be  let  to  the  lowest 
responsible  bidder. 

A  practice  much  to  be  condemned  is  that  of  changing 
the  specificfltions  of  tile  or  open  ditchwork  at  the  time 


of  the  letting.  This  is  decidedly  unfair  to  the  con- 
tractors who  have  attended  in  good  faith  and  who  by 
the  change  may  be  prevented  from  bidding.  It  is  also 
a  dangerous  procedure  on  account  of  tlie  liability  of  do- 
ing, on  the  impulse  of  the  moment,  that  which  may  be 
eminently  unwise  from  an  engineering  or  economical 
standpoint. 

A  case  in  point  is  that  of  the  changing  of  a  ditch 
from  a  specified  bottom  width  of  10  ft.  to  a  bottom  width 
of  4  ft.  This  change,  besides  being  presumably  unwar- 
ranted from  an  engineering  stand])oiut,  prevented  a 
dredge  contractor  who  had  secured  the  contract  for  the 
adjacent  short  section  from  bidding  successfully  on  the 
section  in  question,  to  which  he  was  practically  entitled 
;iii(l  which  he  would  have  secured  had  the  size  not  been 
clianged. 

I'osiroNixG  TiiK  AwAitn  oi'  Contract 

Another  questionable  method  sometimes  used  is  for 
the  conunissiouer.  after  receiving  a  fair  low  bid,  to  offer 
such  bidder  :i  still  lower  ])ricc  and,  upon  his  refusal,  to 
iuljouni  tlic  ""Iciting''  in  the  expectation  of  receiving 
from  liim  a  lower  bid.  This  procedure  is  occasionally 
even  ri'|icatc(l  the  sc<-oii(l  time. 

The  other  resjionsible  .bidders  have  by  this  time  grown 
(did  in  the  nuxtter  and  do  not  attend.  The  original  low 
bidder  (who  in  one  case  was  about  completing  a  con- 
tiguous job)  is  then  by  force  of  cir(;umstances  usually 
obliged  to  take  the  job  at  a  still  greater  reduction  in  price 
than  was  offered  him  at  the  second  "letting."  Such  ex- 
])eriences  arc  not  conducive  to  securing  bids  from  re- 
sponsible contractors.  The  law  .should  provide  against 
delaying  the  award  or  changing  the  specifications. 

Practically  all  bids  requested  are  for  the  price  per 
rod  of  ditch,  so  that  in  comparatively  few  cases  could 
e\cn  the  approximate  yardage  be  obtained.  In  this  class 
of  work  it  is  far  more  logical,  and  a  nearly  universal 
custom,  to  make  all  estimates  and  computations  on  a  basi.s 
of  cubic  yards.  It  is  very  difficult  to  make  any  changes 
in  dimensions  of  the  ditch  or  to  provide  for  any  extra 
work  under  the  price-per-rod  system ;  and  the  yardage 
not  being  known  (even  approximately)  the  contractors 
find  themselves  largely  in  the  dark  in  their  bidding.  This 
often  causes  much  loss  to  the  contractor,  or  much  trou- 
ble to  the  drain  commissioner  in  forcing  an  irresponsi- 
ble contractor  to  live  up  to  his  contract. 


The  Stenm  Boiler  Code  adopted  by  the  American  Society  of 
Mechanical  Engineers  is  to  be  pressed  tor  general  adoption 
in  the  legislatures  of  the  several  states  by  the  American 
Uniform  Boiler  Law  Society,  an  organization  formed  of  repre- 
sentatives of  the  principal  trade  and  technical  organizations 
that  cooperated  with  the  American  Society  of  Mechanical 
Engineers  in  the  drafting  of  the  code.  The  code  has  already 
been  accepted  and  put  in  force  by  the  officials  in  charge  of 
steam-boiler  inspection  in  the  states  of  Ohio  and  Indiana  and 
the  cities  of  Detroit  and  Chicago,  while  the  state  authorities 
of  Pennsylvania,  Wisconsin  and  California  have  signified  their 
acceptance  of  the  code  and  will  put  it  in  force  later.  This 
winter  bills  for  the  adoption  of  the  code  are  to  be  introduced 
in  the  legislatures  of  Georgia,  Kentucky,  Louisiana,  Massa- 
chusetts, New  York,  New  Jersey,  Rhode  Island,  South  Carolina 
and  Virginia.  The  committee  of  the  Uniform  Boiler  Law 
Society  promoting  the  legal  adoption  of  the  A.  S.  M.  E.  code 
has  as  its  chairman  Thomas  E.  Durban,  of  Erie,  Penn.  Among 
the  other  members  are  E.  R.  Fish,  of  the  American  Boiler 
Manufacturers  Association;  I.  Harter,  Jr.,  representing  the 
water-tube  boiler  manufacturers:  John  H.  Wynne,  represent- 
ing the  locomotive  manufacturers;  Walter  Plehn,  representing 
the  steam-shovel  manufacturers,  and  H.  M.  Covell.  represent- 
ing the  hoisting-engine  manufacturers. 
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The  .Maywooil  automobile  speedway  near  Chieniio, 
which  was  de.scri Ijod  in  Engineering  News  of  Se|)t.  !>. 
1!M  "i,  i>a<;v  488,  provides  seating  aceommodatious  1'oi-ali(iiit 
100, 000  persons  in  the  grandstand  and  Ijleachers.  Thcs.- 
striietures  are  of  wood,  l)ut  tlie  grandstand  has  a  steel 
roof  on  steel  columns,  which  serve  also  to  siipimit  the 
deck  and  seats.  Both  strnctures  are  designed  tn  ian-\ 
salely  a  load  of  200  lb.  iht  sti.lr..  wilb  aildwami'  In.- 
llie  movements  of  crowds. 

The  graud.stand  is  2,2.")0  ft.  long  and  scats  (iO.OOO  pci- 
sons.  A  general  view  of  it  is  givc^n  in  Fig.  1.  Fig.  '.' 
shows  the  typical  character  of  the  construction  (but  witli- 
mit  the  roof).  It  has  six-post  bents  spaced  12  ft.  c. 
to  c.  with  longitudinal  bracing  in  alternate  ]ianels  Ixitli 
Iront  and  back.  The  posts,  8x12  in.,  carry  SxKi-iii. 
stringers.  On  these  are  laid  2xll-in.  joists,  arranged  in 
]iairs  and  inclined  about  1  on  2.  Upon  these  are  the 
tiers  of  .seats,  with  30-in.  tread  and  13-in.  ri.se,  the 
width  being  sulficient  to  allow  chair  seats  (with  backs) 
being  fastened  to  them.  At  the  gangways  are  intermedi- 
ate steps  to  form  convenient  stairways. 

The  architects'  original  design  provided  for  a  roof  hav- 
ing timber  trusses  supported  on  three  lines  of  cohmnis. 
In  \  icw  of  the  time  which  would  have  been  required  to 
binld  these  trusses  the  design  was  changed  to  a  steel 
roof,  but  still  with  three  lines  of  columns.  The  front  row 
of  posts  being  objectionable,  the  contractor's  engineers 
jirc|)ared  a  design  for  a  two-colunm  roof,,  with  trusses 
extending  as  cantilevers  over  the  front  part  of  the  grand- 
sland.  This  was  a]iproved  and  the  roof  wac  Diiilt  ac- 
cordiiiL'   to  this  design,  as  illustrated  m  Figs.    L  and  3. 


The  details  are  shown  in  Figs.  4  and  5.  Each  cohnun 
is  composed  of  an  I-bcam  and  two  iliann(>ls.  with  batten 
])lates  over  the  flanges  of  the  latter.  The  trusses  ai'e 
built  up  ol'  angles.     The  rear  posts  are  braced  b\'  diag- 


7C  n    Unit;  ^.1,  ^ 

>!  y/:'///'/"'^A  <c/„'T„.,/j  \'rr/,i^//^/, 

u       a       u 


ZO'4"    >*:<    /4'-2"  >\<  ■B-IO">\<-  15-8"  >K    15-6^  >\<- 15-8" 'A, 
KIG.   -1.     TYPICAL,  SECTlu.N    OF  GRANDSTAM  i 


X 

X 

X 

XX 

A 

Cantilever- 
K-    27-8"  > 

A 

Y 

FIC.    3.     DIAOIiAM    OF    STEEL    ROOF    FOR    r,  RA.M  )ST.\.N  1 1 

onal  meniliers  (fig.  '■'<),  and  longitudinal  diagonal  brac- 
ing is  provided  in  alternate  ])aiiels.  The  steel  bents  are 
spaced  21  It.  c  to  <■.,  and  tlieir  colunuis  lorni  jiait  of  tlie 
alternate  bents  of  the  structure  supporting  the  dcdv  and 
seats  of  the  grandstand.     The  corresponding  timber  posts 
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are  omitted  in  these  bents,  the  floor  joists  heinj;  carried 
by  auifle  brackets  on  the  posts,  as  shown. 

The  trusses  are  74  ft.  8  in.  lonj;  and  12  ft.  deep,  canti- 
levered  27  ft.  8  in.  beyond  the  inner  columns.  Longi- 
tudinal struts  are  placed  between  the  columns.  These 
are  pairs  of  channels  with  to])  and  bottom  batten  plates. 
Diajronal  rods  for  wind  bracinj;  are  placed  in  the  plane 
of  tiie  top  chords  of  the  trusses.  The  timber  joists  of 
the  roof  are  laid  across  the  trusses  and  secured  to  angle 
brackets  on  the  top  chords.  They  are  covered  with  plank 
sheathing  and  a  felt  and  composition  roofing. 

The  roof  as  built  was  designed  i)y  the  Shank  Co..  of 
Chicago,  the  general  contractor  for  the  .S])eedway.     l-'red- 


Miiafts  omi  tlhxe  Use  of  th^e  TremniB® 

In  the  October  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Clement  E.  Chase,  of  Pittsburgh,  Penn.. 
in  an  article  on  the  Cherry  St.  Bridge  at  Toledo,  Ohio, 
makes  some  valuable  suggestions  as  to  the  use  of  the 
tremie  in  depositing  concrete. 

Tremie  work,  though  practiced  for  years.  Is  far  from  belriK 
standardized,  and  as  it  is  on  the  details  of  the  construction 
and  the  handlint;  of  the  tube  that  success  depends,  the 
methods  used  at  Cherry  St.  may  be  of  interest. 

The  tremie  pipe  consisted  of  flanged  sections  of  12-in. 
spiral,  riveted  pipe,  which  were  bolted  together  to  make  up 
the  various  lengths  required.  The  top  section  was  short  and 
was    riveted    to    a    pyramidal    hopper    of    %-ln.    sheet    steel, 
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FIG.  4.    CAXTILEVKR  TRf.'^S  FOR  ROOF  OF  GR.A.VDSTAND   OF  MAYWOOD  MOTOR  SPEEDW.AV 
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erick  Grim  was  Chief  Engineer  and  Alfred  H.  ^larshall, 
Principal  Assistant  Engineer.  The  .steel  was  fabricated  by 
the  Hausell-Elcock  Co.,  of  Chicago.  It  was  erected  by 
the  general  contractor,  a  stiff-leg  derrick  with  a  50-ft. 
boom  being  used  for  this  work.  P^ach  column  was  han- 
dled complete,  but  the  trusses  were  erected  in  two  sec- 
tions. 

A  20-ft.  open  space  or  safety  zone  is  left  between  the 
grand.stand  and  the  track.  A  heavy  guard  timber  on 
posts  is  built  along  the  edge  of  the  track,  and  there  is 
also  a  high  screen  of  netting  (shown  at  the  left  in  Pig. 
1)  to  catch  tires  which  may  be  thrown  from  the  wheels  of 
the  cars  in  races. 

When  this  track  was  opened  the  fastest  time  ever  made 
on  a  continuous  track  was  made,  but  this  speed  was  after- 
ward bettered  in  the  new  motor  speedway  at  Sheepshead 
Bav    in    the    Borough    of    Brooklyn,    Xew    York    CitA*. 


stiffened  with  angles  and  having  a  capac- 
ity of  about  1  cu.yd.  The  edges  of  this 
hopper  rested  on  a  timber  frame,  su.^- 
pended  from  the  derrick  by  slings  at  the 
four  corners.  The  discharge  pipe  from 
the  floating  mixer  was  self-supportins;. 
and  was  simply  held  in  place  over  the 
hopper  by  lines,  in  such  a  way  that  i*s 
weight  did  not  have  to  be  lifted  when  the 
tube  was  raised.  A  signalman,  usually 
accompanied  by  the  inspector,  "rode"  the 
hopper  and  gave  directions  to  the  hoist- 
ing  engineman. 

Three  things  which  must  be  most 
guarded  against  in  tremie  work,  under 
conditions  such  as  those  at  Toledo,  .are, 
first,  the  "plugging"  of  the  pipe;  second, 
the  loss  of  the  charge:  and  third,  allow- 
ing the  concrete  to  drop  through  water  .as 
it  leaves  the  pipe.  The  first  causes  serious 
delay,  disturbance  of  the  concrete  already 
placed,  and  danger  to  derrick  and  tremie 
from  efforts  to  start  the  concrete  flow- 
ing, and.  usually,  in  the  end,  loss  of  the 
charge,  thus  making  it  necessary  to  reSll 
the  tremie.  It  can  be  avoided  by  using 
a  quite  wet  mix,  with  small  aggregate 
where  possible,  and  by  having  the  pipe 
hoisted  enough  to  start  the  charge  moving 
just  as  the  hopper  starts  to  fill,  instead 
of  after  it  is  full.  There  does  not  seem  to  be  any  advantage 
in   having   a   pipe   larger   than   that   used   on   this  work. 

The  second  trouble  causes  serious  washMig  of  the  last  of 
the  concrete  in  the  pipe,  for,  as  the  column  of  concrete  nears 
the  bottom,  the  water  rushes  up  through  it  to  fill  the  tube. 
Also,  refilling  the  tremie  always  causes  more  or  less  washing 
out  of  the  cement.  Loss  of  charge  can  only  be  avoided  by 
good  team  work  between  the  signalman  and  derrickraan.  The 
lowering  of  the  pipe  to  stop  the  flow  must  be  started  in  time, 
so  that  the  pipe  will  be  completely  sealed,  at  least  when  the 
concrete  has  lowered  in  the  tube  to  about  the  water  level. 
The  pipe  should  be  lowered  gently  so  as  not  to  disturb  the 
concrete  already  deposited.  To  reduce  washing  in  filling  the 
tremie,  a  cement  sack,  loosely  filled  with  straw,  will  act  as  a 
plunger  and  force  the  water  before  it  as  the  weight  of  tlic 
concrete  forces  it  through  the  tube.  The  sack  will  usually 
float  to  the  surface  after  passing  through  the  pipe. 

The  third  trouble  will  cause  loss  of  cement  from  the 
charge  and  churning  of  the  deposited  concrete.  The  pipe  must 
be  "picked,"  or  lifted,  just  enough  to  start  the  flow,  which  will 
rarely  bring  the  lower  end  out  of  the  soft  concrete  previously 
deposited.  A  concrete  with  a  small  aggregate  is  handled 
much  more   easily  than  one  with   the   larger   sized   stone. 
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AMERICAN  SEWERAGl-:  PRACTICE;  Vol.  III.  Disposal  ot 
Sewage — By  ]>eonaid  Metcalf  and  Harrison  P.  Eddv.  New 
YorU:  McGraw-Hill  Book  Co..  Inc.  Cloth;  6.x9  in.; 
pp.  xiii  +  S51;  230  illustrations.     $6.  nit. 

Tlie  final  volume  of  tliis  notable  work  on  American 
sewerajre  practice  is  devoted  to  the  dis]iosal  of  sewage  and 
contains  a  I'nnd  of  valuable  information  on  this  most 
iin|K)rtant  branch  of  the  subject.  Together  with  the 
]>receding  volumes,  which  treat  respectively  of  the  de.sign 
and  construction  of  sewers,  these  three  books  give  the 
most  complete  and  uptodate  information  on  the  subject 
of  American  .sewerage  practice. 

Tn  Clia]>ter  I,  which  is  mainly  historical,  the  authors 
trace  the  de\eloj)nients  in  the  art  of  sewage  treatment 
froiji  the  earliest  steps  taken  in  England,  about  the  mid- 
dle of  the  last  century,  dovai  to  the  present  time,  and 
discuss  briefly  the  succe-ssive  stej)s  taken  in  develo])ing  the 
art  not  only  in  England,  but  also  in  the  United  States 
and  (iermany. 

The  meaning  of  chemical  analy.«es  is  discussed  at  more 
or  less  length  in  Chapter  II,  and,  as  the  authors  state, 
the  effort  is  made  in  this  chapter  to  explain,  for  the 
benefit  of  engineers,  lawyers  and  others  who  lack  a 
knowledge  of  chemistr^^  adequate  to  a  full  understanding 
of  the  results  of  these  analyses,  the  general  metliod  of 
analysis,  the  meaning  of  the  technical  terms  used  and  the 
interpretation  oi  the  results  obtained. 

Two  chapters,  70  pages,  are  devoted  to  bacteria  and 
their  relation  to  the  problem  of  sewage  disposal,  and  to 
plankton.  The  authors  present  an  interesting  discussion 
of  these  two  .subjects  and  include  a  brief  but  especially 
good  discussion  of  typhoid  fever,  with  just  enough  tables 
and  statistics  for  the  reader  to  get  a  good  idea  of  the 
close  relation  between  typhoid  fever  and  sewage  disposal. 

Tlie  composition  of  sewage  is  taken  up  in  Chapter  V. 
In  addition  to  the  detail  discussion  of  the  subject  the 
authors  have  assembled  here  numerous  tables  giving  the 
analysis  of  the  sewage  of  various  cities  in  the  United 
Slates  as  well  as  in  England  and  on  the  continent  of 
Europe. 

One  chapter  is  devoted  to  a  brief  exposition  of  the 
theories  of  sewage  disposal,  in  whiih  the  authors  discuss 
the  disposal  of  sewage  by  dilution  and  the  treatment  of 
sewage  by  grit  chambers,  screens,  plain  sedimentation, 
."e|>tic  tanks,  Travis  hydrolytic  tanks,  Inihoff  tanks,  tanks 
y.itli  colloiders,  chemical  ])recipitation,  activated  sludge, 
contact  beds,  trickling  filters,  sand  filters,  broad  irriga- 
tion and  disinfection.  This  chapter,  in  effect,  serves  as 
a  well-prepared  introduction  to  the  subsequent  chapters 
which  discuss  more  at  length  and  in  greater  detail  the 
several  inethods  of  treatment  just  mentioned. 

In  the  chapter  on  the  disposal  of  sewage  by  dilution, 
various  phases  of  the  question  are  considered,  as  the  iu- 
lluenee  of  sus])ended  matter,  the  aeration  of  .sewage-laden 
waters,  the  self-purification  of  natural  waters,  the  con- 


ditions for  successful  disposal  by  dilution,  the  basic 
information  necessary  for  planning  dilution  projects,  tides, 
and  the  effect  of  the  character  of  the  water  receiving 
sewage.  Throughout  the  discussion  numerous  examples 
are  cited  to  illustrate  the  principles  involved. 

To  the  subject  of  grit  chambers  22  pages  are  devoted. 
Descriptions  are  given  of  different  types  of  grit  chambers 
in  use  in  this  country  and  abroad.  The  chapter  well 
illustrates  the  wide  diversity  of  views  held  by  engineers 
at  the  jiresent  time  on  the  design  of  grit  chambers,  due 
perhaps  in  a  large  measure  to  the  lack  of  accurate  in- 
formation on  the  results  of  operating  such  devices. 

Cha]iter  IX  treats  of  racks,  cages  and  screens.  De- 
scriptions are  given  of  numerous  installations.  While  the 
reader  i-an  gain  much  by  a  study  of  this  chapter  its 
value  would  be  increased  if  the  relative  advantages  ami 
disadvantages  of  the  different  types  were  discussed  more 
at  length,  and  if  more  space  was  given  to  the  minor 
details  of  design  and  construction  which  play  such  an 
important  part  in  the  convenience  of  operation. 

In  the  chapter  on  sedimentation,  straining  and  aera- 
tion the  authors  touch  briefly  on  the  theory  of  sedimenta- 
tion and  then  take  up  more  in  detail  the  discussion  of 
horizontal-  and  vertical-flow  tanks,  the  design  of  such 
tanks  and  the  action  of  strainers  or  roughing  filters. 
Aeration  and  activated  sludge  are  also  discussed,  and  a 
resume  of  the  experiments  made  at  Lawrence,  ]\Iass.. 
Manchester,  England,  and  by  the  Illinois  State  Water 
Survey  is  given.  The  ililwaukee  experiments  are  Init 
briefly  referred  to.  In  a  later  edition  of  the  book  a  much 
more  extended  discussion  of  activated  sludge  will  he 
welcomed. 

Chapter  XI  deals  with  tanks  for  sludge  digestion,  and 
under  this  head  the  authors  take  up  successively  the 
septic  tank,  the  Travis  tank,  the  Imhoff  tank  and  the 
Lethbridge  tank,  the  latter  a  type  of  tank  somewhat  similar 
to  the  Imhoff  tank.  The  treatment  of  the  ImholT  tank 
is  espet-ially  good,  but  more  sjiace  I'ould  to  advantage  ije 
given  to  a  discussion  of  the  details  of  Imhoff  tanks. 
Convenience  of  operr.tion  is  one  of  the  prime  requisites 
for  success  in  sewage-treatment  works,  and  the  nece.s.sity 
for  well-designed  details  cannot  he  too  strongly  cm- 
I'hasized 

To  tlie  cha]iter  on  chemical  ])rei-iiiitation  the  authors 
devote  lH  ])am's,  Init  additional  information  on  flic  sub- 
ject is  found  in  some  of  the  other  cha))ters  of  flic  hook. 
The  chiMiiicals  ordinarily  u.-;ed  are  first  described,  and 
then  the  ]ire])aration  of  tlie  chemicals  and  their  mixing 
with  the  sewage  are  taken  up.  Data  are  given  on  the 
volume  of  sludge  produced.  The  chapter  ends  with  some 
practical  suggestions  on  the  design  of  p"reci])itation  tanl<s. 

The  handling  and  disposal  of  sludge  are  well  treated 
in  Cha]iter  XIII.  After  describing  the  character  ami 
composition  of  sliulge,  the  authors  discuss  the  remo\al 
of  sludge  from  tanks,  sludge  pumping  and  ]iressing,  the 
drying  of  sludge  by  centrifugal  machines  and  on  drying 
beds,  and  the  disposal  of  sludge  at  sea.  in  lagoons  anil 
trenches  and  by  burning. 
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Contact  IkmIs  arc  next  taken  up,  ami  \arii>us  pliascs  of 
ihe  ccmstniction  and  (>|)evation  of  sndi  hcds  arc  (liscujiscil. 
Tlie  nature  and  depth  of  material  used  in  lunldin.u-  contact 
heds  are  descrilied  and  data  are  j;i\cii  nn  the  I'atc  of 
i>])eration,  on  nudtiplc  c(.)ntact  and  on  the  nia1urin,>i'  and 
loss  of  capacity  of  the  heds.  Dihdin  shiti'  heds  are 
al.--o  brictly  referred  to.  The  chapter  closes  with  data. 
"Ill  the  cost  of  constructing  and  operatinji'  contact  heds. 

Tiie  lonpx'st  and  most  interest injj  cha]itcr  in  the  hook 
K  that  on  tricklinji'  (liters.  After  treating  of  the  char- 
acter, size  and  de])th  o\'  liltering  material,  the  authors 
de\()te  i-onsiderahle  space  to  a  detailed  discussion  of  the 
a|iplication  of  sewage  to  the  Miter.  Under-drainagc. 
ventilation,  t-onstrui-tion  and  o]ieration  are  among  the 
iilhei'  siihjecis  taken   up. 

.V  good  discussion  id'  intermittent  sand  lilters  will  he 
found  in  Chapter  .\\'l.  Afti'r  dcscrihing  the  materials 
Used  in,  and  the  construction  of,  siuli  lilters  some 
especially  \aluable  information  is  gixi^n  nn  the  operation 
id'  sewage  lilter  beds  and  on  their  maintenance  m  winter. 
The  chapter  closes  with  figures  on  the  co-t  cf  construc- 
tion and  operation. 

In  the  chapter  on  irrigation  and  the  agricultural 
utilization  of  sewage  and  sludge,  thi'  use  of  sludge  as 
a  fertilizer  i>~  first  taken  up,  following  which  are  de- 
scriptions of  the  experiences  obtained  witli  the  operatiiui 
of  sewage  farms  in  England,  (lennany.  l''riiiieo  and  the 
Tnitcd  States. 

Automatic  ajjparatus  for  dosing  intermittent  sand 
lilters,  contact  beds  and  trickling  tilteis  are  illustrated 
and  descrilied  in  Chapter  XVIII,  and  special  forms  of 
dosing  tanks  used  for  dosing  trickling  filters  ari'  hrielly 
I'cl'erred   to. 

Chapter  XIX  deals  with  the  disint'eelion  of  sewage  and 
M'wage  effluents,  and  while  chemiials  other  than  hypo- 
1  hlorite  of  lime  and  liquid  chlmiin'  are  referred  to,  the 
authors"  discussion  relates  largely  to  disinreriion  liy  means 
of  these  two.  After  describing  the  se\eral  chemicals  used, 
theie  then  follows  a  general  and  detailed  disrUs>ioii  of 
the  subject  of  disinfection  Wlili  frcipielit  ivfeieiiccs  to 
the  results  .secured  by  the  appliealion  of  disinreitants, 
as  shown  by  experimental  in\esligat  iiuis  and  at  eei'tain 
Wvirks   where   careful   operation    recunls    have    liecn    kept. 

The  last  chapter  in  the  book  is  iIcmUciI  to  the  dis])osal 
of  sewage  from  resideiieo  and  institutions.  The  arrange- 
ment, construction  and  operation  of  se\eial  small  works 
are  desci-ibed.  A  table  of  con>ideralile  iiile;-esr  lias  been 
included  at  the  end  of  the  chapter,  in  which  the  per 
capita  sewage  flow  from  nearly  twenty  diirerent  institu- 
tions is  given.  The  ap])endi.\  contains  a  number  of 
KMUcnient  conversion   tables. 

While  the  idea  might  possibly  be  gained  from  the, title 
of  till'  book  that  the  subject  matter  was  eoiiliiied  to  tlu! 
disposal  of  sewage  from  the  staiidpoiiii  of  .Vmcricaii 
])ractice  oidy,  such  is  not  the  case,  and  the  reader  will 
find  much  valualile  information  on  sewage  disposal  as 
]u-acticed  in  Europe,  especially  in  England. 

The  book  is  well  ]irinted,  is  unifon.i  in  appearance 
with  the  two  preceding  volumes  and  is  well  illustrated 
with  many  carefully  prepared  drawings  and  halftones, 
although  the  illustrations  relatively  are  not  as  numerous 
as  in  the  earlier  volumes. 

I  Vols.  I  and  II  of  this  work  were  reviewed  by  ^fr. 
Gregory  in  Engiiiecrini/  yeir.'<  id'  Feb.  11  and  Mar.  18, 
1915,  pages  200  and  532.— Editor.] 
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.\  Tl;.\-rHI)OK  ().\  I'KAfTICAL  MATHICMATir.S  I^OR  AO- 
V.\.\Ci:i)  'ri':rH.Vt('.\U  STI'KKNT.S— Uv  H.  l^.sllc  JIann. 
I.i'fturor  in  .Xdvanced  I'lactloal  Mathematics.  Tlie  Wool- 
wicli  I'ol.vlechnlc.  New  Voil<  iiiitl  London:  l^iOiiRmans, 
Cn-een  .>t  Co.  Cloth;  Cxll  in.;  j)p.  .si  +  4S7;  Mil  illustra- 
tions.    $2.10,  net. 

The  practicing  engineer  freipicntly  meets  a  ready  for- 
mula which  he  would  like  to  deduce  and  check  to  satisfy 
himself  of  the  validity  of  the  assiihi])lions  on  whieh  Ihe 
formula  has  been  built  and  of  the  correct ne.ss  of  its  deriva- 
tion. In  bis  seieiitilic  studies  Ihe  engini'er  also  encounters 
many  an  eipiation  he  would  like  to  establish  or  to  sohc. 
iiiid  especially  in  analyzing  Ihe  conditions  of  new  prob- 
leiiis  he  reipiii'es  the  concentration  and  definiteness  of  Ihe 
iiiatliematical  symbol,  lie  then  is  thrown  l)ack  on  his  ohl 
malliematical  knowledge  and  not  infrequently  linds  it 
rusty.  aiHJ  liiinself  awkward  in  handliiig  the  old  tools.  In 
such  times  the  engineer  will  be  grateful  to  linil  at  hand  a 
Work  wliiih  ill  a  short  and  cuiicise  manner  ]iri!sent.s  meth- 
ods of  ire.iliiig  problems  similar  to  his.  Mr.  Mann's 
••|'raeiii;d  Mathcmatii-s"  is  siuli  a  book.  While  the 
aiilhor  ealls  it  a  textbook,  it  is  by  no  means  what  its  name 
implies.  It  does  not  teach  mathemalics;  it  rather  pre- 
sumes a  knowledge  of  it.  It  does  belter;  it  reminds  one 
of  what  he  has  forgotten.  It  consists  practically  of  meth- 
ods to  solve  |)roblems  stated  in  as  few  words  as  {Kissible. 

The  book  is  divided  into  three  sections,  covering  'i'> 
iliapleis.  These  sections  are  aljichra  and  trigonometry, 
the  din'cieiitial  and  integral  ealcidiis.  and  their  applica- 
tiiiii  to  loiieiete  examples.  The  algebraic  section  treat.s 
of  the  means  of  haiiilling  equations  and  fractions  for  ]uir- 
piiscs  of  integration,  of  trigononiet  rie  functions  and  of 
iiiin])lete  quantities.  The  calculus  seel  ion  tieals  of  the 
method  of  scries  and  the  integration  of  various  e\]ires- 
sions.  The  tliird  section,  comprising  about  ■.'•■)0  ])ages,  or 
more  ilian  half  of  the  book,  deals  with  the  application  of 
mallieiiiaties  to  gcoineiry,  meeluiiiies  and  physics.  Each 
eli.-iptcr  concludes  with  a  number  of  examples  for  exercise, 
and  an  ai)]ieiidix  gives  the  answers. 

The  book  has  a  (horom^iily  practical  as]icct,  and  it  k 
evident  that  an  experienced  and  piaetieal  miiul  ha<  vvril- 
ten  it.  The  i-eader,  or  rather  the  user,  of  the  book  will 
lie  grateful  to  the  author  for  its  production. 

rURCHASINn;  Its  lOconomic  .\spi-tts  and  IMoper  Methods — r.y 
H    1!.  Twvforrt.  C)tis  Elevator  Co.     New  York:  D.  Van  Nos- 
trand  Co.'     Cloth;  nxO  in.;  pp.  xvi    +   2315;  121   illustrations.' 
$3.    n.-t. 
The  chapters  in  Mr.  Twybird's  hook  which  deal  broadlv 
with   purchasing  are   most    interesting.      Of  special   value 
should  be  the  descri])tion,  including  forms,  of  the  mecbaii- 
ieal  ])rocess  of  buying  good.s — that  is,  placing  the  requisi- 
tion and  order,  and   methods  of  following  up  shipments. 
In  the  last  section  the  author  discusses  in  four  chapters 
]uirebasing  for  railway  construction,  manufacturing  and 
1  oiistructioii  lompanics.  b)r  construction  and  o]K'ratioii  in 
widelv  separated    localities,  and   juirchasing  for- a   small 
nianiifacliiring  cstablishnieiit. 

Of  peculiar  interest  is  Mr.  Twyford's  statement' that 
])ersonaI  contact  between  buyer  and  seller  is  not  the  ppteut 
factor  it  once  was.  lie  aptly  likens  this  condition  to  the 
.dying  out  of  personal  combat  in  war.  If .  the  author's 
conce])tion  of  scientilic  jiurchasing  ever  beconies -general, 
then  a  mail  order  will  give  as  satisfaetory  a  result  as, an 
expensive  (both  in  time  and  money)  personal;ti'ansacj;ion., 
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I'liiThasing  will  be  greatlj  siiiiplilieil  when  tlie  selling 
|ii-ico  is  recognized  to  be  cost  plus  a  reasonable  profit — 
1'/','    .iiciiriiing  to  this  book. 

RicviKWKi)  iiv  W.   IT.  Bixin  * 

THE  HEGUl..\TroX  OF  KIVEHS— By  J.  L.  Van  Orniim,  M. 
.\m.  .Sue.  C.  E.,  Professor  of  Civil  Engineering,  Washing- 
ton llniversit.v.  and  Consulting  Civil  Engineer.  New  York 
and  London:  .McGraw-Hill  Book  Co.,  Inc.  Cloth;  G.\9  in.; 
DP-  X   -f    393;  an  illustrations.     $4,  net. 

This  book  cover.s  a  spliere  of  work  about  wbiili  there 
iire  but  lew  recognized  textbooks  by  American  writers, 
and  which  up  to  the  ]ireseiit  time  has  been  directed  and 
executed  principally  by  the  United  States  Army  Corps 
ol'  Engineers  and  their  many  civil-engineer  assistants. 
The  need  of  a  good  comprehensive  textbook  on  this  toi)ic 
has  long  been  recognized  by  the  engineering  profession. 
The  author  of  this  book  has  the  great  advantage,  so 
seldom  realized,  of  having  combined  actual  field  practice 
in  the  go\-eniment  service  on  some  of  our  largest  rivers 
with  subsequent  careful  study  as  a  professor  of  civil 
engineering  in  one  of  our  best  nni\ersities  located  near 
large  rivers  and  within  easy  reach  of  officials  .still  engaged 
in  such  work.  Accordingly  his  offering  to  the  engineering 
|)rofession  represents  an  ui^todate  presentation  of  his 
subject  and  the  best  and  latest  methods. 

The  book  deals  with  Ihe  great  need  of  full  utilization 
of  our  inland-navigation  resources,  their  coihmercial  con- 
siderations, the  general  phenomena  of  rivers — including 
especially  their  water  flow— river  survey.s,  river  improve- 
ment in  general,  the  principles  and  best  methods  of  river 
regulation  and  of  current  control,  dredging,  bank  pro- 
tection, levees,  etc. 

■  The  author's  discussion  of  the  commercial  considera- 
tions affecting  waterways  and  railways  is  remarkably 
\aluable  for  its  broad  point  of  view.  It  well  shows  why 
railroad  development  has  recently  far  exceeded  waterway 
ilevelopment  in  the  United  States;  at  the  same  time  it 
points  out  how  valuable  to  the  country  would  Im'  a 
fuller  and  better-standardized  waterway  development  well 
jirovided  with  efficient  terminals  and  with  connections 
(ombining  joint  use  of  both  boats  and  railways,  all  ba.sed 
upon  .sound  economic  principles  of  coordination  and 
cooperation  instead  of  upon  commercial  warfare  between 
railways  and  waterways. 

T'nder  the  head  of  "General  riicnomena"'  the  author's 
exposition  of  the  complex  question  of  the  effect  of  forests 
and  reservoirs  upon  navigation  is  one  of  the  best  resumes 
>et  published,  showing  how  completely  any  engineering 
decision  on  this  suliject  must  be  dependent  u]ion  the 
individual  surrounding  circumstances. 

In  other  chapters  his  di.scu.ssioii  of  the  ])riuciples  of 
river  regulation  by  dredging,  channel  contraction,  bank 
protection  and  levees  is  equally  u]itodate  and  shows_  how 
necessary  it  is  that  such  work  should  be  carried  on  uihIit 
a  carefully  studied  ])roject  directed  towards  a.  liiial  ac- 
Kimplishment  of  a  complete  protecticm  of  the  channel  and 
l.anks  by  gradual  steps  each  based  upon  the  most  imme- 
liiate  needs  and  upon  true  economical  considerations.  His 
discussion  is  supplemented  l)y  brief  descriptions  of  .some 
iif  the  United  States,  European  and  Asiatic  rivers,  and 
I'l  the  methods  by  which  they  have  been  controlled  and 
improved,  all  largely  based  upon   published   reports  of 
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the  Chief  of  Engineers,  United  States  Army,  of  the  In- 
ternational Association  of  Navigation  Congresses  (whose 
last  meeting  was  at  rhiladelphia  in  1912)  and  of  foreign 
engineers — to  whom  he  gives  due  credit — checked  up 
by  personal  experience  and  in  some  cases  by  personal 
in.spections. 

The  question  of  the  relative  disadvantages  and  ad- 
\antages  of  cutoffs  is  not  discussed  as  fully  as  might 
seem  desirable  and  possible,  but  is  limited  to  the  .state- 
ments of  a  few  facts  illustrating  the  limitations  of  their 
use. 

The  book,  as  shown  by  its  title,  is  restricted  to  a 
consideration  of  the  "regulation  of  rivers,"  so  it  does 
not  include  any  descri]ition  of  the  dams,  locks  and  side 
canals  which  belong  to  river  canalization;  but  pertinent 
to  its  subject,  it  contains  a  due  amount  of  description 
and  illustration  of  bank-heads,  spur-dikes,  submerged 
sills,  training  walls,  bank  revetments,  hydraulic  dredges 
and  levees. 

The  modern  hydraulic  engineer  has  begun  to  realize 
the  usefulness  of  small-scale  models  by  which  in  the 
laboratory  he  can  test  his  theories  and  secure  a  deiinite 
and  reliable  indication  of  what  his  proposed  constructions 
will  probably  effect  when  actually  constructed  in  the 
waterway  itself.  Several  pages  of  this  book  are  de\oted 
to  showing  how  such  models  have  already  been  employt'il 
in  England,  France  and  Germany  (where  they  have  been 
u.sed  far  more  extensively  than  in  the  United  States), 
how  useful  they  may  be  and  how  they  should  be  con- 
structed in  order  to  give  the  mofst  useful  and  most 
reliable  indications  of  probable  results  in  the  full-sized 
waterfl'ay. 

The  book,  with  its  excellent  index,  should  be  of 
great  use  and  value  to  the  modern  hydraulic  engineer 
when  called  upon  to  undertake  work  of  river  control 
and    impro\ement. 

;^; 

SURVEYING  AND  FIELD  WORK:  A  Practical  Textbook  on 
Surveying,  Leveling  and  Setting-Out,  Intended  for  the 
Use  of  Students  in  Technical  Schools  and  Colleges  and 
as  a  Work  of  Reference  for  Surveyors,  Engineers  and 
Architects — Ev  James  Williamson,  Assoc.  M.  Inst.  C.  E. 
[The  Glasgow  Textbooks.]  New  York:  D.  Van  Nostrand 
c:o.  Cloth;  6x9  in.;  pp.  xxii  +  3(13;  271  illustrations.  $3, 
net. 

In  general,  surveying  textbooks  of  Briti.sh  origin 
arc  not  of  particular  value  to  American  students;  not 
merely  because  we  have  a  number  of  excellent  American 
texts,  but  because  English  surveying  instruments,  meth- 
ods and  terms  generally  .strike  the  American  engineer  as 
somewhat  antiquated.  This  book,  however,  has  at  least 
one  great  advantage — it  is  written  in  clear  and  concise 
language.  It  is  an  excellent  elementary  text  on  survey- 
ing, notwithstanding  its  English  character,  and  should 
find  a  welcome  place  in  engineering  libraries. 

■M 

A  BIBLIOGRAPHY  OF  MUNICIPAL  GOVERNMENT  IN  THE 
UNITED  STATES— By  William  Bennett  Monro,  Professor 
of  Municipal  Government.  Harvard  University.  Cam- 
bridge, Mass.:  Harvard  University  Press.  Cloth;  6x9  in.; 
pp.  xiii   +  472.     $2.50,  net. 

A  u.seful  liibliography,  selective  ratlier  than  inclusive, 
with  very  brief  critical  notes  where  thought  necessary,  is 
here  ])resented  in  dignified  form.  Half  the  references 
are  to  publications  not  more  than  five  years  old,  and 
more  than  three-fourths  to  books  and  articles  of  a  date 
later  than  1905.  The  main  divisions  are:  General 
Works;  Political  Jlachinery  and  Direct  Legislation; 
Municipal  Organization ;  City  Planning  and  Public  Im- 
provements;  Utilities,    Sanitation   and   Public   Health: 
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Siilctv;  Ivliuatiiiii  iiml  (u'lU'nil  rn'tUTiiiciit ;  l'"i:iaiu'e. 
lliider  each  oT  tlu'si'  licads  aiv  various  siiljlieads,  the  total 
of  siihliwids  beinu'  '(i.  An  index,  subject  and  author 
rnml)iiu'd.  adds  materially  to  tlu-  value  (if  the  liciok. 

1i'kvii;\vki(  by   II.   K.  Luniiwhll* 

I.VTKRN'AL,  COMBUSTU1N  KiVniNES.  Theory  and  Design:  A 
Textbook  on  G;is  and  (111  Rnnines  lor  ICnuineei-s  and 
Students  in  EnKi"eeiinji  — I!y  Kobi  it  1-.  Streeter,  Assistant 
r'rol'issni  lit  .Mrihanioal  ICnsinecrins,  liussell  Sage  Foun- 
.latich.  :;.  nssilaer  rolvi.-,  Imic  Institute.  New.  York  and 
l.oii. 1.111  .\l.  i;ia«-Ilill  l'.n.il<  Co..  Iiie.  tniitli;  7.\10  in.: 
|)|i.  .\i   T-   41S;  -Mil  text  illusti-ations  ..nd  drawiuss.     ?4,  net. 

This  is  a  eonventional  lexthmik  mi  iiilei-iial-coiuhiis- 
tioii  eniiine.s — not  ai>j)reeial)ly  better  ni'  worse  than  the 
a\ei'as;e  nf  its  predeeesseis -.  and  uidess  liistm-v  fails  tn 
ie|ieat  itsell'.  it  jirohahly  will  mil  siill'er  .^I'laonsly  by  i-oin- 
|iaiason  -wilh  its  iiie\itable  sueeessms. 

The  (i|ieiiin^-  i-hnjiter  is  paiiiliilly  elenienlaiT.  The 
author  states  that  it  is  written  for  the  benelit  of  the  many 
students  who  ha\e  a  workinj;'  knowledue  ot  mechanics 
and  therniodynamies,  but  wlio  are  not  at  all  fainiliar 
with  the  details  ol'  ,uas  eiiiiines,  or  the  names  and  fune- 
tions  of  the  various  ]iarts. 

It  requires  a  lively  imaeinatimi  tn  ]iii-fui-e  an  indi\id- 
ual  presenting  him.selt  for  instructimi  in  lias-eiitiine  de- 
siiiii  who  does  not  know  that  ""the  liase  ])late  on  which 
the  engine  is  fixed  and  the  cylindci-  bolted  is  ef  cast- 
iron  usually."  nr  that  the  vaUes  "'admit  fresh  gas  into 
tli(!  cylinder  at  the  iirojier  time,  and  allow  the  exhaust 
gases  to  escape";  or  that  ''the  lnrce  mi  the  reciprocating 
gas-engine  pisto7i  is  transmitted  to  the  revolving  crank- 
shaft through  a  connecting-md  and  crank."  If  there  be 
such  a  one,  it  is  safe  to  say  that  iiieehanieal  engineering 
IS  far  from  being  his  real  Micatinii. 

Much  of  the  information  in  this  iiitnidiutiiry  elia])ter 
is  rather  ".sketchy"  in  character,  especially  the  part  deal- 
ing witli  the  advantages  of  compression.  For  example, 
the  fact  that  "the  ])articles  of  gas  are  pressed  more 
lirnily  together"  is  not  a  very  scientilie  rea.soii  Avliy  the 
combustion  temperature  should  be  higher  than  if  the  gas 
had  not  been  compressed. 

It  is  strange  that  writers  axdid  the  simple,  common- 
sense  reason  why  com]iression  is  advantageous;  that  is, 
that  in  an  engine  working  on  the  Otto  cycle  a  higher 
coni])ressiou  means  a  smaller  clearance  volume  and  con- 
sequently a  more  complete  expansion  of  the  exploded 
charge.  The  efficiency  is  a  function  of  the  ratio  of  coni- 
])ression  for  no  otlier  reason  that  that  the  ratio  of  com- 
pression is  incidentally  the  same  as  the  ratio  of  exjiansion. 

The  method  of  calculating  the  cylinder  dimensions  is 
interesting  as  a  mathematical  diversion,  but  hardl\>  what 
one  would  term  simple  or  direct.  According  to  the  au- 
thor's method,  the  designer  may  not  say  what  the  stroke — 
and  consequently  the  ])iston  speed — sliall  be;  he  must 
tind  out  by  calculation  what  it  iriJI  be.  The  m.e.p.  is 
the  last  thing  determined  and  is  calculated  from  the 
horsepower  speed,  and  piston  diameter  and  stroke.  The 
more  sensible  method  is  to  compute  the  m.e.p.  first  and 
then  proceed  to  determine  the  cylinder  dimensions  in  the 
same  way  that  one  would  go  about  designing  a  steam 
engine.  From  the  data  in  the  book  the  m.e.p.  can  be 
calculated  directly  without  traversing  the  tortuous  route 
outlined  by  the  author. 
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The  method  of  cheeking  tb^•  calculalioiis  is  original 
and  amusing.  The  m.e.p.  of  a  Tij-lip.  engine,  for  ex- 
am]>le,  is  conipnted.  and  the  check  consists  in  eonijniting 
the  m.e.p.  of  a  l-li]).  engine  the  piston  displacement  of 
which  is  one  seventy-lifth  as  great.  Naturally  if  the  i"e- 
sults  do  not  agi'ee  there  must  be  an  error  in  one  or 
the  other  of  the  computations,  and  we  lune  two  sets  of 
calculations  to  check  instead  of  one. 

In  gemn-al,  the  book  is  of  the  usual  character,  with 
ehaptei's  on  fuels  and  combustion,  ignition,  carburetion, 
governing,  cost  of  power,  general  descrijitions  of  vari- 
ous commercial  t\pes  of  engines,  details  of  design,  etc. 
The  ibeoi-etical  part  is,  as  in  most  books  on  the  subjeirt, 
far  loo  elalioiate,  and  the  practical  part  rather  super- 
licial.  It  seems  to  be  largely  a  compilation  from  existing 
sources,  and  dis)ilays  no  i)articular  originality  in  the 
selection  or  arrangement  of  the  material.  The  errors  in 
the  text  that  are  a])parent  from  even  a  casual  inspection 
indicate  that  the  ]irciof-sheets  did  not  have  the  careful 
eorreclioii  that  one  ha>  I  he  rigid  to  ex[iect  in  books  of 
a    tcilinica'l    nature. 
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THE  MODl{:r:.N  factory:  Safety,  Sanitation  and  Well'ai-. — 
Ry  CleoiKe  M.  Price,  director.  Joint  Hoard  of  Sanitaiv 
Contiol  in  the  CUoak,  Suit  and  Skirt  and  the  Dress  and 
Waist  Industries,  New  York  City:  formerly  Uirector  of 
InvesliKation,  New  York  State  Factory  Coniniission.  New 
York:  John  Wiley  &  Sons.  London:  Chapman  &  Hall. 
Cloth:   11x9   in.:    pp.   xx  -)-   'ili;   257    illustrations.      $4,  net. 

The  short  title  thai  ajipcars  on  the  outside  of  the  cover. 
""The  Modern  Fadory,'"  gives  an  erroneous  impression, 
since  the  book  deals  eutireiv  wilh  saf(>ty,  .sanitation  and 
welfare  work.  The  only  exception  is  the  first  chapter, 
«hich  gi\es  a  historical  sinnmary  of  the  rise  and  de\eb 
opineiil  of  the  factory  .s\slem.  and  ibis  chapter  might  M'ry 
Well   ha\e  been  omitted. 

Tile  second  iliapter  discusses  in  a  general  way  the 
Working  conditions  of  dilfereiit  industries.  Other  chap- 
ters take  up  factory  tire  prexentimi.  accident  prevention, 
factory  lighting,  factory  sanitation,  welfare  work,  factory 
\entiliitioii,  diistv  trades,  iiidusti'ial  poisons  and  fumes, 
ractorv'  legislation  and  factory  inspection.  .Vinoiig  the 
safet\  devices  described  in  Chajiter  1  \'  is  the  familiar  one 
for  a  ]iuiieh  press.  It  is  without  doubt  safe,  because  the 
operator  must  use  botli  hands  to  trip  the  press.  But  from 
the  ]iro(liiction  in:iiiager's  \iewpoiiil  this  ty])e  of  device 
would  be  )U'ohil)itivcly  slow.  Safely  on  this  job  may  be 
lietter  attained  by  spending  more  nudiey  in  the  construc- 
tion of  the  die  and  lu-oviding  a  gravity  feed. 

The  book  as  a  whole  shows  experience  and  careful 
|ire]iaration.  It  will  be  a  valuable  asset  to  the  library  of 
anv  large  manufacturing  establishment  that  has,  or  con- 
templates having,  a  de]iartinent  of  safely,  welfare  and 
sanitation. 

PIPE  COUPLIXOS.  By  R.  S.  Lord,  Vice-President.  Hope  Ensi- 
neering  and  Supply  Co.,  Mt.  Vernon,  Ohio.  [Reprinted 
from  "Proceedings  of  the  Engineering  Society  of  I'eiiii- 
svlvania,"  Vol.  31,  pn.  417-37  (June,  llUB).]  .Vddress  the 
author. 

A  useful  and  interesting  review  of  couplings,  or  jtu'nts. 
for  wrought-iron  and  steel  jiipes,  with  more  particular 
reference  to  pipe  lines  for  oil  and  natural  gas,  but  with 
mention  of  water  mains.  Among  the  special  joints 
figured  are  the  Kimberly,  Converse,  .Matheson.  Dress(>r, 
Davton,  Ilammon  and  Custer,     Good  words  are  said  for 


•Factory  Manager.  Blood  Bros.  Machine  Co.,  Allegan,  Mich. 


ii;2 


E  N  c  I  N  !<:  [•:  i;  in  v,    n  k\\  s 


Vol.  ^4,  Nc 


]ilain-t'iiil  pipe  rather  thnii  those  with  luih  nnd  spigot. 
Mention  is  lUiule  of  several  |)laiii-eii(l  water  mains,  1(> 
iinil  21  in.  ill  (lianietor.  laid  across  bridges  in  Pittsburgh; 
and  it  is  added  that  pian.s  have  recently  been  considered 
•'lor  a  \ery  large  wat,er-pii)ing  system  likely  to  be  con- 
>lructed  in  this  wav."" 


liEVlEWKO  JiY   liOliEirr  SlTIM!   W'kston* 

WATER-PURIFICATION  PI.ANTS  AND  THEIR  OPERATION 
— By  -Milton  F.  Stiiii.  A.ssiic.  M.  Am.  Soc.  C.  E.,  Assistant 
ICn.uiiu-ei-.  rl.-vel,.nd  Fillintiun  Plant.  New  York:  John 
\\'ik-v  .Vi  Sons,  Iru-.  Cloth;  (ixil  in.;  pp.  viii  +  25S;  !I5  illus- 
tration.s.  11  charts.      ?2..t0.   ml. 

The  object  of  the  author,  who  is  Assistant  Engineer  for 
the  new  Cleveland  liltration  plant,  \\-as  tlie  preparation 
of  a  compendium  of  s]iecial  an<l  general  iiifurniatioii 
primarily  for  the  nontechnical  oi)erat()r  of  small  ])lants, 
hut  also  for  those  graduate  chemists  who  fail  to  grasp 
The  practical  details  of  operation  when  lirst  assuming 
charge  i>f  water-purification  Avorks. 

The  work  is  divided  into  the  Tollowiiig  clia|)ters: 
Water  and  Its  Impurities;  Types  of  W'ater-Purilication 
Plants:  Physital  and  Chemical  Tests;  P>acterial  Tests; 
Inlerpretation  of  Tests;  Coagulation  and  Sterilization; 
Water  Softeniu'r;  Sedimentation;  Filtration  and  (leneral 
(•iH'ration.  There  are  in  addition  11  grajths  for  com- 
]>utiug  the  results  of  the  various  determinations,  the 
amounts  of  chemicals  to  he  ap])lied  to  various  waters,  the 
cost  of  coagulating  chemicals  and  the  stvcnglhs  of 
chemical  .solutions.  In  the  apjiendi-x  are  directions  for 
the  analysis  of  coagulants  and  for  the  pre]iaratiou  of 
slandard  analytical  solution.s,  as  well  as  specifications  for 
chemicals  used  in  water  purification,  and  a  weir  table. 

I'arely  has  so  much  useful  information  been  brought 
into  so  small  a  compass.  Especially  worthy  is  the  non- 
technical description  of  the  character  of  water  and  its 
impurities.  In  this  the  composition  of  water  as  affected 
by  the  geological  conditions  encountered  by  circulating 
meteoric  water  and  the  classification  whit'li  these  condi- 
tions make  necessary  are  clearly  elucidated.  The  author 
evidently  believes  in  the  method  adopted  in  the  best 
law  siliools,  for  lie  teaches  by  cases  and  illustrates  by 
many  e.xfimples.  Some  minor  criticisms  might  be  made 
of  this  p(n'tion  of  the  book.  Subterranean  waters  fnun 
gravel  beds  are  not  "usually''  but  .sometimes  high  in  iron, 
and  Crciiothri.r  is  on(>  of  several  iron  bacteria  found  in 
ferruginous  waters,  liiit  this  chapter  will  hear  reading 
by  the  most  experienced. 

Very  wisely  the  author  has  given  examples  of  1y|iical 
water-])iirilication  jdants,  illustrated  by  jierspcctivc  draw- 
ings that  show  clearly  the  general  arrangements  and 
methods  of  o])eration.  The  theory  of  filtration  is  dis- 
cussed clearly  arul  sanely  and  with  due  regard  to  modern 
theories  of  colloids.  Some  will  bo  in  doubt,  however, 
whether  the  coagulum  in  water  passing  a  rai)id  filter  forms 
a  ])orous  blanket  that  strains  the  ■water,  or  films  about 
the  sand  grains  that  remove  .sus])ended  matter  and 
bacteria  by  attraction  and  absorption. 

The  statement  that  slow  filters  will  i-emove  25%  of  the 
color  from  water  is  rather  low;  40%  would  be  nearer. 

The  physical  and  chemical  tests  de.sei'ilied  are  based  on 
the  standard  methods  of  the  American  Public  Health 
As.sociation,  abridged  for  purification-plant  use  by  \in- 
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trained  workers.  The  principal  tests  are  clearly  outlincii 
and  well  illustrated  by  examples  and  cuts.  The  u.ser 
should  bear  in  mind,  however,  that  not  all  bacteria  which 
ferment  de.xtrose  and  lactose  with  the  production  of  gas 
are  B.  Coli.  No  methods  for  the  determination  of  dis.solved 
oxygen,  or  carbonaceous  or  nitrogenous  matter  are  given. 

The  terms  alum,  aluminum  sulphate,  and  sulphate  of 
alumina  are  u.sed  indiscriminately  to  describe  one  of  the 
important  chemicals  used.  The  trade  name  of  this  is 
sulphate  of  alumina;  it  contains  aluminum  sulphate  but 
i^  really  a'  basic  com])lexsalt.  Aluin,  which  is  a  double 
sulphate  of  a  nonovalcnt  and  a  trivalent  element,  is  rarelv 
used   for  water  puriiication.  except   in   household   filters. 

Tlie  book  (-(Hitains  much  that  will  help  the  filter 
operator  and  jiiiggest  construction  details  to  the  designer. 
Typical  data  of  operation  and  cost  are  given  and  rather 
prc^cise  directions  for  operation.  The  author  also  includes 
forms  for  recording  the  results  of  ojieration.  It  is  to  be 
hoped  that  in  future  editions  it  will  be  possible  to  modifv 
tbe.se  forms  so  that  they  will  be  more  like  those  receiillv 
adopted  by  the  New  England   Water- Works  Assoeiatiou. 

The  charts  which  accoin])any  the  Milume  are  ingeniou^ 
and  should  be  helpful  to  the  operatoi-.  They  are  not 
so  simple  but  that  a  cro.ss  reference  in  each  case  to  the 
page  where  they  are  described  would  be  a  convenience. 

(ienerally  the  work  is  to  be  commended  because  of 
its  clear  style  and  choice  of  illustrative  material.  The 
author's  experience  evidently  has  been  confined  cliiefiy 
to  hard  and  turbid  waters.  This  probably  explains  whv 
so  little  s[)ace  has  been  given  to  the  purification  of  soft 
colored  waters  or  to  the  ])ecnliar  problems  connected 
therewith.  The  fact  that  the  author  has  confined  himself 
to  known  facts  within  his  experience  explains  both  the 
excellence  and  the  incompleteness  of  the  book.  Reading 
it  critically  the  reviewer  finds  it  instructive,  dependable 
and  within  its  field  valuable. 
'M 

Cesaftff'air'vis^Sil  Fusisaps  C®iacas©l5^ 

CENTRIFUGAI.,  PUMPS — Bv  R.  1-,.  Daughertv,  Assistant  Pro- 
fessor of  Hydraulics,  Sibley  ColleKe,  Cornell  University; 
author  of  "Hydraulic  Turljines."  New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc.  Cloth;  6.k9  in.;  jip.  x  -|-  1!I2; 
111   illustrations.     $2.   net. 

In  this  small  volume  Prof.  Daughertv  has  made  an- 
other due  contribution  t<i  engineering  literature.  He 
has  produced  a  text  c<Mis|>icuoiisly  above  the  average  in 
eoiieisene-^s  am!  (4eariiess,  infusing  into  it  a  peculiar 
(|ualilv  of  sii.-.taineil  interest  and  readability  for  anyone 
who  is  in  (lie  least  interested  in  this  complicated  subject. 
The-e  are  iixleed  the  same  characteristics  which  mark  the 
eai'lier  conipanion  x'olume  (o  this  one — Prof.  Daugherty's 
••Hydraulic  Turbines"  (reviewed  by  H.  E.  Longwell  in 
Eiii/uin'riiif/  Ncipf!,  Nov.  115,  191  ;f). 

^latbematics  is  not  spared  in  de\(4oping  the  theory  of 
the  many  centrifugal-pump  actions,  but  the  mathematical 
discussion  is  not  unnecessarily  protracted  and  is  easily 
followed.  A  commendable  phase  in  tlrese  sections  is  the 
franslation  of  mathematical  expressions  wherever  possible 
info  physical  pictures.  Comparison  of  theory  with  actual 
con  .struct  ions  and  actions  is  made  at  each  important  step, 
and  tlie  reasons  for  departures  in  practice  are  generally 
well  disclosed.  Unusual  cooperation  with  miiny  pump 
makers  must  have  been  secured  to  make  this  possible. 
The  commercial  features  set  frrth  are  skillfully  handled. 
What  schemes  the  Coulds,  De  Laval,  Worthington,  Wood, 
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Munis,  Soil  til  wiu-k,  Cliinigo,  iMatt,  AlljLU-t>or,  Allis-Clml- 
iiiers,  McKweii  and  otiior  coiupauios  have  used  ami  what 
lias  been  ai'uoniplislied  liave  been  recorded,  but  always 
for  some  definite  end  and  with  complete  absence  oi'  any 
intimation  oi'  advertisini--.  This  alone  is  an  important 
aicomplishmout.  All  throui;li  the  book  arc  referenees  to 
the  somewhat  parallel  matters  of  hydraulie-turbine  design, 
the  development  in  the  theory  of  those  machines  being 
employed  where  applicable — with  frequent  notes  on  the 
service  and  structural  dilleiTnces  which  prevent  the  cen- 
trifugal pump  from  being  merely  a  reversed  turbine. 

The  book  lirst  classifies  centrifugal  pumps  and  describes 
typical  ones.  Then  there  is  a  transitional  chapter  on 
installation  and  operation  before  the  first  installment  of 
general  theory.  Head,  power,  efficiency  and  discharge 
characteristics  of  various  designs  are  described  and  reasons 
Inr  ])eculiar  actions  presented.  Another  transitional 
1  hnptur,  on  disk  friction,  leads  into  a  discussion  of  factors 
alfccting  etticiency.  The  latter  j)art  of  the  book  briefly 
but  adequately  compares  the  advantages  of  centrifugal 
anil  reciprocating  rmits,  outlines  the  fields  of  service  for 
the  se\x'ral  designs  of  centrifugals,  reviews  some  general 
theoretical  laws,  describes  pump  testing,  adds  some  cost 
data,  tells  how  a  pump  designer  approaches  his  problem 
and  finally  appends  some  complete  test  data  obtained  by 
the  author. 

Ekviewed  by  Chakles  F.  Scott" 

I'RINCIPLES  OF  DIRECT-CURRENT  JIACHINES— By  Alex- 
ander S.  Langsdorf,  P.  Am.  Inst.  E.  E.,  Professor  of  Elec- 
trical Engineering  and  Dean  of  the  SchooLs  of  Engineer- 
ing and  Architecture,  Washington  University.  [Electrical 
Engineering  Texts.]  New  Yorlj  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6.x9  in.;  pp.  xxiil  +  404;  313 
illustrations.      $3   net. 

The  appearance  of  this  book  is  noteworthy,  as  it  is  the 
lirst  one  issued  in  a  series  of  books  to  be  known  as  the 
lilectrical  Engineering  Texts,  outlined  by  a  committee  of 
professors  and  engineers  formed  in  1909.  Prof.  H.  E. 
Clifford  is  Chairman  and  Consulting  Editor,  and  the 
members  are  Professors  'M.  C.  Beebe,  E.  J.  Berg,  G. 
W.  Patterson  and  H.  J.  Eyau  and  ilessrs.  P.  !M.  Lincoln, 
H.  H.  Xorris,  Elibn  Tliomsou  and  W.  D.  Weaver.  The 
aim  is  "a  well-considered,  carefully  written  series,  each 
xohime  of  which  shall  treat  only  of  its  subject  matter 
proper,  and  in  a  manner  that  is  uniform  with  the  treat- 
ment in  other  volumes."  The  present  book  is  of  in- 
terest not  only  on  its  own  acconnt,  but  as  indicating 
the  educational  and  technical  standards  and  the  method 
of  treatment  to  be  anticipated  in  the  volumes  which  are 
to  follow. 

The  preface  proposes  "a  reasonably  complete  treatment 
of  the  fundamental  principles  that  underlie  the  design 
and  operation  of  all  tvi^es  of  direct-current  machinery." 
Armature  windings  and  commutation  receive  especial  at- 
tention, comprehensive  rules  co\ering  windings  and  an 
unusually  extensive  treatment  of  commutation  being  pre- 
sented. The  operating  characteristics  of  generators  and 
motors  include  new  material,  elucidated  by  the  use  of 
three-dimensional  diagrams. 

The  book  requires  a  knowledge  of  calculus,  a  prelim- 
inary grounding  in  physics  and  electrical  engineering, 
and  the  ability  to  interpret  rather  intricate  graphical 
diagrams.     The  preface  states  that  the  book  has  been 
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luejiaied  for  junior  aiul  .senior  students.  Granting  that 
the  junior  student  is  prepared  to  take  up  this  hook  as  a 
text,  the  question  may  be  rai.sed  wiiether  all  students 
should  go  into  the  subjects  treated  in  this  Ijook  as  thor- 
oughly as  the  book  requires.  It  is  an  excellent  and  com- 
prehensive reference  book,  but  it  may  he  too  sjjccialized 
lor  the  average  student.  Few  engineers,  aside  from 
designers,  need  to  know  very  much  about  connnutation, 
for  example.  For  each  designer  thei-e  are  a  thousand 
who  need  to  know  the  operating  characteristics  of  motors; 
not  merely  the  magnetic  and  electrical  characteristics, 
but  the  mechanical  performance,  so  that  a  macliine  tool 
or  a  fan  or  a  hoist  with  its  particular  requirements  as 
to  speed  adju.stinents  and  torque  can  be  adequately  sup- 
plied with  suitable  motor  and  control  apparatus.  If  'the 
present  book  is  one  of  many  in  which  the  subjects  receive 
uniform  treatment,  will  the  .series  not  call  for  an  amount 
of  time  and  lead  to  a  degree  of  specialization  which  the 
student  can  ill  afford  ? 

The  preface  asserts  an  clfort  to  give  prominence  to 
the  ])hysical  concepts  by  presenting  the  physical  facets 
of  the  \arious  problems  and  refers  particularly  to  the 
last  section  in  the  book  as  an  example  of  this  proci'dure. 
The  section  is  a  ten-])age  description  with  graphical  and 
mathematical  analysis  of  a  certain  automobile  lighting 
regenerator.  There  are  some  -fO  equations,  many  of  which 
require  two  lines  across  the  page  and  emi)loy  a  siiecial  list 
of  symbols.  The  machine  desta-ibed  is  out  of  date,  as 
later  models  do  not  serve  as  motors  as  well  as  genei'ators ; 
furthermore,  the  series  winding  is  omitted,  ''experience 
having  shown  that  its  effects  contributed  little  or  noth- 
ing of  value."  The  student  is  wise  if  he  observes  that 
it  is  "experience,"  that  is,  the  intelligent  dealing  with 
physical  things,  and  not  mathematical  analysis  of  an  in- 
tricate order,  which  indicates  what  can  be  done.  After 
"experience  has  shown  that  the  series  field  can  be  omitted" 
then  the  post  mortem  examination  discovers  that  "the 
analytical  reason  for  this  fact  is  clear  from  the  form  of 
equation  (30)."     Equation  (30)  contains  46  symbols. 

It  is  AveU  to  be  able  to  make  mathematical  investiga- 
tions and.it  is  well  to  be  able  to  travel  through  those 
wliich  liave.  been  made,  but  all  students  cannot  afford 
the  time  for  exercises  of  this  kind,  and  the  student  who 
exj)ects  to  specialize  on  automobile  generators  is  apt  to 
get  the  mistaken  idea  that  the  designing  and  building 
and  testing  of  such  apparatus  are  based  on  intric.ate 
mathematics.  Inventors  who  devise  ingenious  machines 
do  not  usually  begin  with  equations  of  the  third  degree. 

The  book  brings  together  much  excellent  material  in 
concise  and  intelligent  form.  It  is  a  treatise  and  a  val- 
uable reference  book.  Its  suitability  as  a  textbook  will 
be  decided  differently  by  dilferent  teachers,  depending 
upon  their  point  of  view  as  to  what  the  student  should 
study. 


OVERCROWDING  AND  DEFECTIVE  HOUSING  IN  THE 
RURAL  DISTRICTS — By  Dr.  Harvey  D.  Bashore.  Inspector 
for  Pennsylvania  Department  of  Health;  author  of  "The 
Sanitation  of  a  Country  House."  "The  Sanitation  of  Recre- 
ation Camps  and  Parks."  "Outlines  of  Practical  Sanita- 
tion.' New  Yorli:  John  Wiley  &  Sons,  Inc.  London:  Cliap- 
man  &  Hall,  Ltd.  Cloth;  5xS  in.;  pp.  xi  +  92;  illustrated. 
$1.  net. 

The  deplorable  living  conditions  existing  in  many 
country  districts  are  pictured  by  text  and  halftones.  Land 
overcrowding,  house  overcrowding,  defective  buildings  and 
overcrowded  and  defective  school  buildings  are  the  main 
topics  considered.    The  author  states  that  the  "obserxa- 
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titiiis  iKitt'd"'  wi'iT  miido  iiiDstiy  "in  a  typiral  rural  riiniiiiiif 
ciiiiinimiitN ,  iiihal)iti'(l  by  nati\e-boni  Anifiiraiis.""  Mauv 
(•niriiH-vrs  could  (ostil'y  to  (lie  existence  of  similar  uiilia|i|)v 
and   uidiealthl'ul  coiidilions  in  various  parts  ot  Aiiicrica. 
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VAIA'ES  A.Vn  VAl.VI':  ClOAItS;  Vol.  II,  Cusoline,  (Jas  mul 
Oil  ICiiKines — Kv  Kraiililin  UeKonde  Fiii'man.  M.  Am.  Soc. 
JI.  !•;..  Professor  ol'  .Mi.'clianisin  and  Machine  Design. 
Stevens  Institute  of  TeclmoIoBy.  New  York;  John  Wiley 
&  Sons.  Inc.  London:  Cbapman  &  Hall.  Ltd.  Cloth; 
C.xU  in.;   pp.   .\i     i     ISIO;    211)   illustrations.      $2,   net. 

This  work  is  a  still  I'lirtlier  de\elopnient  of  the  book 
uoled  ill  (hese  cohmiiis  .Mai'.  1  I,  1913,  which  is  now 
published  in  two  volumes.  The  first  volume  of  the 
present  edition,  reviewed  hero  Jnly  15,  1915,  related  to 
the  valves  and  valve  ijears  nsed  in  reciprocating  engines 
and  steam  turbines.  TIr'  second  volume  treats  of  the 
various  t.yi)es  oi'  \alves  and  valve  gears  used  in  gasoline, 
gas  and  oil  engines.  In  this  volume,  as  in  its  predeces.sors, 
the  subject  is  treated  cliietly  from  the  kinematic  stand- 
]ioint  with  a  view  to  the  actual  layout  of  valve  gears  and 
the  control  of  the  gasoline,  gas  or  oil.  This  constitutes 
a  ((mtinuation  of  the  subject  as  jn-e.sented  in  Volume  I. 
but  as  the  title  implies,  it  relates  solely  to  internal- 
combustion  engines  and  has  been  prepared  to  meet  the 
requirements  of  varying  courses  of  study  and  also  to 
satisfy  the  needs  of  those  who  are  interested  only  in 
internal-combustion  engines.  The  method  of  treatment 
is  similar  to  that  ]>rcsented  under  the  iliscussioii  of  valves 
and  valve  gears  lor  steam  engines  and  steam  turbines. 
The  .selection  and  arrangement  of  the  material  is  most 
exeelleut,  but  it  is  Iioi)ed  that  in  the  nc.vt  edition  of  the 
work  the  author  will  follow  bis  ]ire\i(uis  practice  and 
Ijre.sent  numerous  working  probicins  under  caili  di\ision. 
The  general  scope  of  the  W(jrk  may  be  olitained  rroiii  the 
section  headings:  General  Characteristics  of  Internal- 
Combustion  Engines;  Commercial  Applications  of  Various 
Forms  of  Valves  and  Vahe  (icars  to  Gasoline  Engines; 
-Veroplaue  Eugines;  The  (ias  J^ngine;  Oil  Engines;  Die.sel 
Oil   Engines;   Compari,<on  of  I'l'ime   .Movers. 

The  book  is  very  rich  in  material  of  general  interest 
to  the  engineer  who  desires  to  obtain  a  knowledge  of 
the  \ariou8  types  of  interual-conibiistiini  engines.  The 
lir.st  portion  gives  a  very  general  although  brief  dis- 
cu.ssion  of  ga.soline,  gas  and  oil  engines,  it  also  in- 
clude.s  a  discussion  of  fuel  and  fuel  a|)paratus,  such  as 
gas  i)roducers  and  the  dilferent  types  of  caiburetins  and 
mixers.  The  various  melhods  of  ignition  employed  in 
practice  are  also  given  considerable  attention. 

In  the  commercial  ap])lication  of  the  several  fcjrms  of 
valve  and  valve  gears  to  gasoline  engines,  the  principal 
ly|)es  are  discussed  more  in  detail  and  their  distinguishing 
characteristics  pointed  out.  In  connection  with  this  jihiise 
of  the  work  an  interesting  method  u(  using  sinusoidal 
diagrams  in  laying  out  the  sleeve  valve  of  the  Knight 
engine  is  ])articularly  worthy  of  note. 

Under  aeroplane  engines  the  more  important  types  ai-e 
presented,  and  their  construction  and  valve  mechanisms 
are  dearly  shown  by  means  of  an  excellent  series  of 
drawings  and  diagrams.  Of  particular  interest  are  the 
kinematic  analysis   of   the   7-cvlinder   Gnome   revolving 


railial  engine  and   the  comparison  of  its  mechanism  with 
that  ol'  the   Well-known   Wliitworth  quick-return  motion. 

The  lest  oi'  the  book  is  devoted  to  a  consideration  of 
gas  and  oil  engines,  including  a  review  of  the  early  types 
of  gas  engines  and  their  cycles.  Methods  of  speed  control 
;iiid  ignition  are  presented  for  engines  operating  under 
various  conditioiis,  and  considerable  attention  is  given  to 
the  sli)w-conilnistioii  Diesel  oil  engine.  This  consists  of 
a  coiniirehensive  description  of  the  different  types  of 
this  roriii  of  oil  engine,  which  is  now  coining  into  such 
general  linor  for  marine  as  well  as  stationary  servii-e. 
Valve  nuMlianisms  and  timing  diagrams  of  both  the  four- 
stroke  and  two-stroke  engines  are  given  kinematieally, 
and   \ari(nis   methods  of  control  are  discussed. 

The  book  concludes  with  a  brief  comparison  of  jn-ime 
ino\cis  in  which  a  \ery  good  table  is  pre.sented,  showing 
the  appro.ximate  rating  of  the  various  prime  movers  in 
general  use,  based  on  the  thermal  effieieucy  and  cost  of 
fuel  per  b.hp. 

This  book  is  more  than  a  treatise  on  valves  and  valve 
gears  of  gas,  gasoliue  and  oil  engines — it  com]U'ises  a 
very  comprehensive  and  .satisfactory  treatment  of  the 
internal-combustion  engine,  and,  like  its  predeces.sor,  it 
will  a})peal  t'qually  to  the  teacher  of  machiue  design  and 
to  the  student  of  engineering. 
W. 


•I'rofessor  of  Mechanical   Engineering,  University   of  Min- 
nesota,  Minneai>olis,  Minn. 


THE  AP.T  OP  LANDSCAPE  ARCHITECTURE;  Its  Develop- 
ment and  Its  Application  to  Modern  Landscape  Gardeninyr 
— By  Samuel  Parsons  author  of  "Landscape  Gardening"." 
New  York  and  London:  G.  P.  Putnam's  Sons.  Cloth;  6x9 
in.;  pp.  xxi   -t-   347;  57  illustrations.     $3.50,  net. 

DESIGN  IN  LANDSCAPE  GARDENING— By  Ralph  Rodney 
Root,  Assistant  Professor  of  Landscape  Gardening,  in 
charge  of  Pi'Ofessional  Courses.  University  of  Illinois,  and 
Charles  Fabens  Kelley,  Assistant  Professor  of  Art,  Head 
of  Department  of  Art,  Ohio  State  University.  New  York: 
Tlie  Century  Co.  Cloth;  6x9  in.;  pp.  278;  65  illustrations. 
$2,  postpaid. 

Books  on  gardening,  laiidscaiie  gardening  and  land- 
scape artitecture  have  rapidly  multiplied  in  the  last  two 
decades,  but  the  two  now  under  consideration  are  unique, 
each  in  its  own  way,  and  deserve  a  place  in  the  library 
of  the  student,  the  collector  and  the  professional  man. 

Taking  up  iiist  the  volume  by  the  well-known  writer 
and  ])i'actitioncr.  .Mr.  Parsons,  it  may  be  noted  that  he 
has  marshaled  in  masterful  .sequence  e.xtracts  from  the 
writings  both  of  the  great  authorities  on  the  art  of 
landsiape  architecture  and  of  many  lovers  of  landscapes. 
These  extracts,  combined  now  \\'ith  the  author's  com- 
inents  on  the  quotations  and  again  with  his  own  remarks 
to  which  some  of  the  quotations  give  emphasis,  serve  to 
.-how  what  laiidscajic  architecture  is  and  how  it  may 
be  attained. 

Among  the  \\-ritci's  di-awn  from  most  rrecjueiitly  by  Mr. 
Parsons  is  I'riiKc  Herman  von  Piickler-Miiskaii,  a  Ger- 
man prince  who  wrote  in  1834  and  who  practiced  on  his 
own    estate   what    he   so   eloquently   taught   in   his   book. 

The  author  deals  in  succession  with  the  principles  of 
his  art,  the  laying  out  of  estates,  enclosures,  location  of 
buildings,  grass  spaces,  roads  and  paths,  water,  islands, 
rocks,  grading,  plantations,  inaiiitenance,  gardens  and 
])ublic  |)arks.  These  are  treated  in  the  fa.shion  already 
indicated.  In  a  linal  chapter  the  author  tells  in  his 
own  language  and  from  his  broad  and  varied  experience 
what  trees  and  shrubs  may  be  chosen  from  for  various 
purposes.  A  l)ibliography  of  perhaps  150  titles  and  a 
rather  brief  index  close  the  \olume.     It  should  be  added 
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tluit  the  illustrations,  mostly  full-page  halftone  views, 
aiv  well  chosen,  are  truly  illustrative  and  include  a  good 
majority  of  American  subjects — many  being  views  in 
Central  Park,  New  York,  with  which  the  author  has 
l)ceu  connected. 


The  second  of  the  volumes  before  us  has  two  unusual 
ciiaracteristics  for  a  book  on  landscape  gardening — brev- 
ity and  as  nearly  a  scientific  presentation  of  the  prin- 
ciples of  landscape  design  as  could  be  expected  of  a  book 
dealing  with  an  art. 

Professors  Koot  and  Kelley  lirst  give  thumb-nail 
sketches  of  architecture,  sculpture,  painting,  agriculture, 
iiorticulture  and  engineering  as  elements  of  landscape 
work.  The  principles  of  landscape  design,  of  color  and 
of  planting  are  next  ])resented.  A  series  of  ]5roblems — 
like  an  American  home,  school  grounds  and  a  golf  course 
— are  then  discussed,  (iarden  design  is  the  last  topic. 
There  is  a  good  and  extensive  index. 

The  illustrations  include  diagrams  as  well  as  half- 
tones and  rim  freely  to  foreign  examples. 

The  book  promises  to  be  useful  to  all  who  wi.sh  to 
inform  themselves  in  the  principles  and  to  make  a  modest 
beginning  in  the  practice  of  landscape  design.  It  can 
scarcely  fail  to  interest  any  not  too  old  in  their  own 
esteem  to  learn  something  from  every  earnest  attempt 
to  present  an  old  but  ever  new  subject. 


PeVIEWED   by    RlClIAUD   ^lOLDEXKE* 

LEHRBUCH  DER  EISENHt'TTENKUNDE  Verfasst  flir  den 
Unterricht,  den  Betrieb  und  das  Entwerfen  von  Eisenhtit- 
tenanlatren — By  Bernhard  Osann.  Professor  an  der  Konig- 
lichen  Bergakademie  in  Clausthal.  Erster  Band,  Roheisen- 
erzeugung.  Leipzig,  Germany:  Verlag  von  WiUielm  En- 
gelmann.  Paper;  7x10  in.:  pp.  xiii  +  fiGS:  407  illustrations, 
17  tables.      29  marks.     Bound  in  linen,   30. .50   marks. 

The  first  volume  of  Prof.  Bernard  Osaim's  magnum- 
opus  is  before  us.  It  is  entitled  (translated)  "A  Treatise 
on  the  iletallurgy  of  Iron"  and  deals  with  the  production 
of  pig  iron.  With  usual  German  thoroughness  this  book 
forms,  without  question,  the  most  complete  compendium 
of  blast-furnace  literature  in  print,  and  should  be  in 
the  library  of  every  iron  and  steel  producer  and  metal- 
lurgist. 

Since  every  phase  of  the  blast-furnace  problem  is  very 
carefully  detailed,  one  finds  the  history  of  the  develop- 
ment, the  necessary  instructions  for  making  the  installa- 
tion calculations  and  the  latest  types  of  construction  il- 
lustrated. Hence  the  book  becomes  not  only  a  reference 
volume  for  the  student,  but  a  vade  meeum  of  the  blast- 
furnace superintendent  and  engineer. 

After  covering  the  history  of  iron  and  the  accompany- 
ing statistics,  the  author  discusses  the  principles  of  com- 
i)Ustiou,  the  fuels  that  are  available  in  the  blast  furnace 
and  the  ores  of  iron  and  their  distribution.  A  series  of 
chapters  are  devoted  to  the  preliminary  preparation  of 
ores  for  smelting,  such  as  their  roasting,  briquetting,  sin- 
tering. Manganese  is  also  included  in  these  discussions, 
and  the  chemistry  of  limestone  is  ventilated. 

The  construction  of  the  blast  furnace,  the  refractories 
used,  accessory  details,  blowing  engines,  with  full  cal- 
culations, cover  over  100  pages  of  the  book;  and  a  very 
interesting  exposition  of  the  dry-blast  prol)lem,  with  rea- 
sons for  its  practical  failure  in  the  exceedingly  economi- 
cal mode  of  running  furnaces  in  Germany,  is  appended. 

♦Consulting  Metallurgist.    Watchung.    X.   J. 


Next  comes  the  blast-furnace  stove,  with  about  100 
pages  of  hot-blast  description  and  data.  The  furnace 
hoist,  ore-  and  coke-handling  nuichinery,  furnace  ga.ses 
and  the  necessary  ('leaning  apparatus,  and  finally  the 
blast-furnace  gas  engine,  its  construction,  heat  economy, 
development,  etc.,  constitute  another  large  .section  of  the 
volume. 

The  nu'tallurgy  of  the  l)last- furnace  process  is  next 
discussed.  Temperature,  heat  balance,  the  nature  of  the 
j)ig  iron  produced,  calculation  of  burden  and  slags  made 
and  the  nature  of  the  latter  precede  the  operation  of 
the  furnace  itself.  This  is  gone  into  fully  and  the  many 
troubles  the  furnaceman  experiences  are  explained  and 
advised  upon.  The  recovery  of  values  from  the  bias! 
furnace  is  discussed,  and  directions  are  given  for  the 
operation  of  the  stack  for  the  different  grades  of  pig 
metal  required  by  the  trade. 

Pig  iron  from  the  electric  furnace  is  given  attention. 
Cost  calculations,  anil  the  detailed  plans  of  a  blast-fur- 
nace installation  complete  the  volume. 

One  (rannot  help  agreeing  with  the  author  that  the 
study  of  the  metallurgy  of  iron  is  .somewhat  like  that  of 
medicine.  One  cannot  duplicate  the  happenings  of  the  fur- 
nace or  the  human  system  in  the  laboratory,  nor  can  one 
see  very  much  of  what  is  actually  going  on  within  them : 
hence  the  necessity  for  constant  study  to  enlarge  the 
range  of  understanding,  so  that  the  results  in  practical 
operation  may  be  more  and  more  reliable  and  subject 
to  more  accurate  prediction. 

The  book  is  cordially  commended  to  the  attention  of  the 
American  iron  industry  and  the  hope  is  expressed  that 
an  English  translation  and  the  subsequent  parts  may  .*oon 
follow. 


THE  CITY  MANAGER:  A  New  Profession — By  Harry  Aubrey 
Toulmin,  Jr.,  author  of  "Social  Historians."  New  York 
and  London:  D.  Appleton  &  Co.  [National  Municipal 
League  Series.]     Cloth;  5xS  in.;  pp.  xi    +    310.     $1.50,  nei. 

The  city-manager  plan  is  so  new  and  is  so  closely  as.<o- 
fiated  with  the  commission-plan  of  government,  both  in 
theory  and  practice,  that  it  is  not  surprising  to  find  this 
book  consisting  largely  of  an  exposition  of  commission 
government  and  its  advantages.  In  fact,  the  portion  of 
the  contents  relating  solely  to  the  city  manager  and  his 
work  would  make  little  more  than  a  respectable  jjam- 
phlet.  The  book  is  nevertheless  useful.  Its  usefulness 
and  effectiveness  are  increased  by  its  interesting  charac- 
ter and  the  enthusiasm  of  the  author. 

For  concrete  illustrations  the  author  draws  chiefly  upon 
Dayton,  Ohio,  with  frequent  excursions  to  Springfield 
and  a  number  of  references  to  two  or  three  other  cities. 
Unlike  many  writers,  Mr.  Toulmin  gives  due  credit  to 
Staunton,  Va.,  for  taking  the  lead  in  appointing  a  city 
manager.  In  view  of  this  and  of  the  further  fact  that,  as 
the  author  brings  out,  Staunton  appointed  a  city  manager 
because  it  lacked  authority  to  adopt  commission  govern-, 
ment,  it  is  a  bit  surprising  that  almost  no  attention  is 
given  to  the  possibility  of  the  employment  of  a  cit>' 
manager  by  other  cities  that  lack  either  the  legal  power 
or  the  offiiial  or  popular  desire  to  adopt  the  commission 
plan.  The  fact  is  that  a  number  of  other-  cities  have 
employed  a  manager  by  intent,  and  in  others  a  masterful 
city  engineer  or  commissioner  of  public  works  Juis  lic- 
come  manager  aud  achieved  notable  results. 
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1 1  i>  a  iiity  lliat  tlu-  nutlior  shoulil  have  been  so  full 
of  jtavton  anil  S|)riiii;licl(l  in  particular  and  the  commis- 
■•^ioii  |ilaii  in  yonoral  as  to  have  nearly  ignored  the  nia- 
joritv  of  the  cities  actually  under  the  uianaiit'r  ]ilan  and 
whollv  iiinored  tlinse  whiili  liaxc  ntilizeil  il  wirlmul  tlic 
ollicial  stamp  of  the  nanie  or  ciidiMscincnl  n\'  |n(i|ia;^aiidists 
of  the  sinion-imre  city-inaiiaucr  iilaii.  Sonic  ol'  the  s|iacc 
now  lilleil  by  rejjetitidns  and'liy  ■"rcsiilts""  that  arc  littli' 
but  local  self-congratulalury  catc-orics  (if  acli\ilies  niinht 
well  have  given  place  tn  bmadcr,  inm-c  thnuglitlid  ami 
more  discriminating  rc\ic\vs  of  city-manager  experience 
ami  approxiiuatiotis  dutside  of  Ohio. 

The  I'oregoiiig  remarks  arc  not  designed  to  iiclittlc  tin' 
hook  but  rather  to  point  out  bow  it  may  rcaihly  he  im- 
proved u))oii,  either  l)y  the  author  of  tlic  nc\t  book  on 
thi.s  subject  or  by  the  jiresent  author,  sboidd  be  ha\c 
the  courage  and  energy  to  artem|it  a  tboi-ouiib  rewriting 
ol'  this  volunte,  with  liberal  cutting  at  ,i  number  of  pbiccs 
and  a  mod(!rate  but  painstaking  expansion  at  others. 

A  cons])icuous  service  rendered  by  the  author  is  his 
clear-cut  and  forceful  ex]TOsition  of  the  inherent  and  crip- 
pling weakness  <d'  the  commission  y)laii,  in  that  it  al- 
tenipts  to  select  adnninstrativo  oflRcers  by  popular  \otc. 
linxinu'  rendered  this  sci-\ice.  it  is  hard  to  see  bow  the 
same  man  can  condone,  i  I'  not  n|ihold,  that  pi-o\ision  of 
the  Dayton  charter  w  hirb  makes  the  city  manager  snbjet-t 
to  popular  recidl.  .\  Inoader  held  of  vision,  such  as  is  to 
be  expected  in  a  book  in  the  Xational  Municipal  League 
Series,  nnglit  lia\e  prcM'ntcil  this  iiu-onsi<tcniy. 


TvlCVIEVVED    BY    A.    W.    BkUEL1>'' 


stant.s.  Vot-a- 
c.in;h.  M.  Am. 
n    'I'owMS    :in(t 


l»KACTIC.\I.  Sl'RVEYIXG  for  SurvevoiK-  As 
lional  and  Hifcli  Scliools — By  i:i  n.  .-.i  .\r  i  i 
Soc.  C.  E.,  autlior  of  "Ensiniii  i  nu  WUrl, 
Cities,"  "The  Business  of  Coiiti  .m  1 1  n-  nnl  I  liii^inet- liMK 
as  a  Vocation."  New  Yorti:  I>.  \':mi  .Vf.stt  :i  ml  ' 'n.  Clotli; 
5xS  in.;  pp.   ix    +    42;  229   illustrations.      $2   nt-i. 

The  jjurpose  of  this  book,  the  author  says  in  his  iirelace. 
is  to  meet  the  needs  of  students  whose  nmtheinatical 
preparation  does  not  extend  beyond  simple  arithmetic. 
It  is  intended  to  be  used  as  ii  text  in  high  schools  or 
voeational  schools  ami  for  self-tutored  nieii  'wlio  \\isli  to 
become  surveyors. 

Instruments  for  licld  and  oHicc.  ami  their  use.  arc  ilc- 
scribcd  in  detail.  The  chaiiter  on  chain  surveying  gi\cs 
almo.st  all  possible  ways  of  making  linear  meastirements. 
with  many  geometrical  and  ]iractical  ])roblems.  Leveling 
and  grading  are  descriiicil.  and  a  ]iagc  is  introduced  show- 
ing signals  for  comnninication  at  long  range,  ['iidi'r 
coinpa.ss  surveying  are  given  the  use  of  the  instrument 
in  the  field,  notes  on  attraction  and  \ari;itioii  (a  com- 
plete isogenic  chart  is  found  in  the  front  of  the  book), 
balancing  errors,  comimting  lost  cour.ses  and  areas  and 
plotting  the  map.  Trigonometry  is  treated  in  simple 
language  in  one  chapter,  giving  both  the  regular  and 
gra|)hic  solutions  of  ]jlaiie  triangles,  with  problems;  ami 
the  use  of  logarithms  is  exjilaincd.  The  transit  and  its 
parts  are  described  in  some  detail,  together  with  tra- 
verses ami  a  little  on  stadia  work.  Some  nsefiil  jiagcs 
are  copied  from  the  Ain.swairth  manual  on  meridian  ob- 
servations. Tlie  chajiter  on  surveying  laws  is  well  written 
and  is  more  thorough  than  would  be  expected  in  a  book 
of  thi-s  scope.  The  autlior  truly  says  that  '"mucli  of 
the  litigation  over  land  lines  would  be  eliminated  if  the 
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lawyer  conid  be  prevented  Troiii  interfering  with  the  sur- 
\eyor,"  and  that  much  of  this  interference  is  due  to  the 
i'act  that  the  average  lawyer  does  not  recognize  such  a 
tiling  as  "the  error.''  The  cbaiiter  on  engineering  sur- 
\cying  io\ers.  in  a  ilescript  i\c  way,  surveys  for  various 
kinds  of  const  i-iic1  ion.  In  the  a|)]ieiidix  the  simplest 
n,-es  of  algebra  a  re  explained. 

.Vs  may  be  expected  ill  a  new  edition,  there  are  a  few 
niiimportaiit  eimrs.  The  book  is  illustrated  in  detail 
with  clciir  skclcbes,  and  the  language  throughout  can  be 

easily     iinderst 1.       There    are    several    tai)les    scattered 

tlironiiboiit  the  bonk,  inclnding  squares  and  roots,  tra- 
verse tables,  natural  anil  logarithmic  functions,  stadia 
I'cdiiction  and  leiiglbs  of  a  degree  at  different  latitudes. 
Some  of  the  tallies,  however,  are  incomplete  for  anything 
but   iiislniction. 

This  is  not  ill  any  sense  a  reference  book.  It  is  suit- 
able only  for  those  with  little  surveying  experience  and 
small  mathematical  knowledge,  being  an  elementary  ]iai- 
allel  of  Tracy  or  Johnson;  but  it  is  very  thorough  in 
its  lield.  Xo  one  who  is  starting  out  to  learn  surveying 
will   make  a  mistake  in  choosing  this  book  as  a  guide. 

DIELECTRIC  PHENOMENA  IN  HIGH  VOLTAGE  ENGINEER- 
ING— By  F.  VY.  Peek,  .Ir.  New  Y'ork  and  London:  Mc- 
rjraw-Hill  Book  Co..  Inc.'  Cloth:  6x9  in.:  pp.  xv  +  21;.'): 
19tl  illustrations.      $3.  net. 

The  high-tension  studies  of  the  author  in  the  labora- 
tories of  the  General  Electric  Co.  have  liecome  widely 
known  to  the  electrical-engineering  profession  through  bis 
many  papers  before  the  American  Institute  of  Electrical 
I'-iigiiieers.  These  researches  into  the  failure  of  materials 
iiiider  extreme  electrical  stress  are  now  collected  in  concise 
form  and  related  order,  giving  a  most  useful  volume  for 
designer  or  stnileiit — a  text  the  merit  of  which  is  parallel 
with  the  recognized  worth  of  the  work  described. 

ROLI,I.\r;-7,IFT  BASCULE  t;RIDGE,S — Their  Inception,  Pe- 
velopnii'iit.  and  Use.  Chicago.  III.:  The  Scherzer  Rolling 
Lift   Lridse  Co.     Paper;   6x9  in.;  pp.  3S;  illustrated. 

The  30  yr.  of  history  and  development  of  -this  type  of 

bascule  bridge  are  I'evicvveil  InicHy  and  interestingly.   Tlie 

bridge  was  invented  by  the  late  A\'illiam  Scherzer  to  meet 

the  peculiar  conditions   for  a    railway  bridge   across  the 

Cliicago   li'iver.  where  Ihe  close  |jroximity  of  two  swing 

spians  prevented  the  use  of  another  .swing  span  between 

tbeni.     That  bridge  xvas  o])ened   in  1895  and  is  still  in 

use.     Since  then  there  have  been  interesting  developments, 

es]ieeially  in  siiiqili  lying  the  operating  machinery  and  iu 

adapting  the  bridge  to  meet  various  local  conditions.    At 

lionie  and  abroad  tiK're  are  now  sojne  300  of  these  l)ridges 

I'or  railway  ami  highwav  sorv  ice,  with  sjians  ranging  from 

29  ft.  to  310  ft. 

The  book  business  of  the  !Myron  C.  Clark  rublishini; 
Co.,  fiOS  South  Dearborn  St.,  Chicago.  111.,  has  been  taken 
over  by  the  Clark  Book  Co.,  Inc..  a  new  concern  with  of- 
ilccs  at  27  William  St.,  New  York  City.  The  list  of  liool<s 
taken  over  will  be  extended  in  the  iiciir  future  by  sever;il 
volumes  on  economic   subjects. 

Under  the  title  '■Some  Tm)X)rtant  Engineering  Features 
of  the  Canadi:in-I';icilic  iiailway"  a  number  of  articles 
describing  recent  railway,  bridge  and  irrigation  construc- 
tion activities  of  this  railway  have  been  reprinted  by 
'"The  Canadian  Engineer"  of  Toronto.  The  articles  art- 
■well  illustrated  bv  halftoues  and  line  drawings. 
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ISO  far  as  possible  the  naiup  of  each  publisher  o(  books  or 
liarnphlets  listed  111  these  eoluinns  is  Kiven  in  each  entry.  If 
the  l)Ook  or  pamphlet  is  lor  sale  and  the  price  is  known  by 
llie  editoi-,  the  price  is  stated  In  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  I'eisons  who  are  In  doubt  as  to  the  means 
to  be  pursufd  to  iibl:iiii  copies  of  the  publications  listed  in 
these  columns  sluuilil  aiiply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  l>oo!vs  or  papers  privatel.v  jii'inted.  tlien 
to   the  autlior   or  other    person    indicated    in    the   notice.] 

AIISTR.M.IAN   RKl'ORTS— Paper;   Sxl.'!   in.;   illustrated. 

Annu:il   Report  of  the  SludKe-Abatement   Board   of   Vic- 
toria   for   1911.      Pp.    26.      Annual    Report   of   the   Chief 
Minins;-    Inspector    on    Dredge,    MininK    and    Hydraulic 
Sluicing    in    Victoria    for    11114.       Pp.     Hi.       Melbourne, 
^'ictoria:    Dei^artment    of   Mines   and    Forests.      lieport 
on    Commonwealth    Demography,    1914     and    Previous 
Yeiirs.      Pp.    2i;l'.      Melbourne:    Comnionweallh    Bureau 
■of  Census  and  Statistics.     Annual  Report  of  the  South 
Australian    Railways    Commissioner    for    1914-15.      Pp. 
:<■>.      Adelaide,    N.    S.   W.      Annual    Report   of   the   Com- 
missioner   of    Queensland    Railways    for    Year    Ended 
.Tune    30,    lilln.      Pp.    lir,.      Brisbane,   Queensland. 
.M'Tor,  lO.Ntirs      \\l0l.ni.\O      AND     CUTTI.Vc:        1;>      TIi.  odore 
K.i'HiM'.      Ti-aiKslai,..]   bv  the  Author-  .unl    J  nm       ['     Wliite- 
lonl,  .\1,  .\ni    S.ir.  .M.   K.     New  York;   ,\!,. ;  r.i  >>     Hill    i;,M.k  Co. 

I'lotli;   .''.xs    ill,;   lip.    xi\-     l-    ir>7:   13n    illiisti, i,s       <l,    net. 

HKITRAG  ZUR  BKRECHNUNG  VON  MASTFLIND.VMICXTEN — 
Von.  Dr.-Ing.  H.  Frolich.     Berlin,  Germany:  Wilhelm  Ernst 
&    Sohn.      Paper;    7x10    in.;    pp.    60;    61    text    figures.      2.60 
marks. 
THE  BUILDING  ESTIMATORS  REFERENCE  BOOK;  A  Prac- 
tical   and    Thoroughly    Reliable    Reference    Book    for   Con- 
tractors and   Estimators  Engaged   in   Estimating  the  Cost 
of    and    Constructing    All    Classes    of    Modern     Buildings, 
etc. — By  Frank  R.  Walker.     Chicago,  111.    (30  North  Mich- 
igan   Ave.):    The    Author.      Flexible    leather;    4x7    in.;    pp. 
V     i     612;   illustriited.      ?10. 
BULLETINS,    tiNITED    STATES    DEP.\RTMENT     OF    AGRI- 
CULTURE— Washington.  D.  C.     Paper;  6x9  in.;  illustrated. 
No.  300.  Excavating  Machinery  Used  in  Land  Drainage — 
Bv  D,  L.  Yarnell.  Drainage  Engineer.     Pp.  39.     No.  304. 
Land   Drainage   by   Meiins   of   Pumps — By   S.   M.   Wood- 
ward, Drainage   Engineer    (revised  with  special  refer- 
ence  to  the  Upper  Mississippi   Valley   by   C.   W.   Okey, 
Senior  Drainage  Engineer).     Pp.   60. 
Copies  at  l.'ic.  each  may  be  procured  from  the  Superintend- 
ent  of  Documents,  Washington,   D.   C. 
t'ANADIAN  IRRIGATION  REPORT  FOR  1914   (Ottawa,  Ont.)  — 
Part    VII,    Annual     Report,     Department    of    the    Interior. 
I'aper;   7x10  in,:  pp.   222;  illustrated. 
(WXADIAN   SOCIETY  OF   CIVIL   ENGINEERS— Transactions. 
Vol.  XXIX:  Part  I,  January  to  June,  191."..     Montreal,  Can- 
ada  (176  Mansfield  St.):   C.   H.  McLeod,  Secretary.     Paper; 
6x9  in.;  pp.  379;  illustrated. 
CIVIL    SERVICE    BOARD.    CITY    OF    OAKLAND,    CALIF.:    A 
Report   and    Review    of   Civil    Service    Operation    from    Or- 
ganization of  the  Board  on  Sept.   5,  1911,  to  June  30,  191.'-|. 
Including    Rules   and    Regulations,    and    Sample    E.xamina- 
tions.       Oakland.     Calif.:     Frank     Colbourn,     Secretary     of 
Board.      Paper;   6x9  in.;   pp.   242. 
<'0.\L  MINING   IN   ILLINOIS — By   S.    O.   Andros.      Bulletin    13. 
Urbana,    111.:    Coal     Mining    Investigations.    University    of 
Illinois.      Paper;    6x9    in.:    pp.    2.50;    illustrated. 
COMPARATIVE    RAILWAY    ST.iTISTICS,    UNITED    STATES 
-VXD    FOREIGN    COUNTRIES.    1912 — Washington,    D.    C: 
Bureau    of   Railway    Economics.      Bulletin   No.    83.      Paper; 
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THE  CONSTRUCTION  OF  THE  PANAMA  CANAL — By  Wil- 
liam L.  Sibert,  Brigadier-General,  U.  S.  A.,  formerly  Mem- 
ber of  the  Isthmian  Canal  Commission  and  in  charge  of 
the  building  of  the  Gatun  Locks  and  Dam  and  of  the 
channel  from  Gatun  to  the  Atlantic  Ocean,  and  John  P. 
Stevens,  foi-merly  Chief  Engineer  and  Member  of  the 
Isthmian  Canal  Commission.  New  York:  D.  Appleton  & 
Co.     Cloth;  5xS  in.;  pp.  x    +    339;  23  illustrations.     $2,  net. 

THE  CORROSION  OF  IRON:  A  Summary  of  Causes  and  Pre- 
ventive Measure.? — By  C.  L.  Wilson.  New  Y'ork:  The  En- 
gineering Magazine  Co.  [Works  Management  Library.] 
Cloth;   5xS  in.;  pp.   vi    +    17S.     ?2. 

THE  DETHRTDGE  ^VIETER — By  V.  M.  Cone,  Irrigation  Engi- 
neer, United  States  Office  of  Public  Roads  and  Rural  En- 
gineering. Fort  Collins.  Colo.:  Experiment  Station.  Col- 
orado Agricultural  College.  Bulletin  215.  Paper;  6x9  in.; 
pp.  11 :  illustrated. 

ENGINEERING  THERMODY'NAMICS — By  James  Ambrose 
Mover.  Professor,  and  James  Park  Calderwood,  Associate 
Professor,  of  Mechanical  Engineering.  Pennsylvania  State 
College.  New  York:  John  Wiley  &  Sons.  Cloth;  6x9  In.; 
pp.   viii    +    203;    71   illustrations.      ?2,   net. 

FORD  METHODS  AND  THE  FORD  SHOPS — By  Horace  Lucien 
.\rnold  and  Fay  Leone  Faurote.  New  York:  The  Engi- 
neering Magazine  Co.  [Worlds  Management  Library.] 
(^loth;   7x10  in.:   pp.  x  -(-  440;   illustrated.      ?5. 

lilCNESIS  OF  THE  CENTRIFUGAL  PUMP — By  Albert  E.  Guy. 
[Reprinted  from  the  Proceedings  of  the  Colorado  Scientific 
Society.  Vol.  XI,  pp.  49-102.]  Denver,  Colo.:  The  Society. 
Paper:   7x10  in.;   illustrated. 

THE  HURRICANE  OF  SEPT.  29.  1915.  AND  SUBSEQUENT 
HEAVY  RAINFALLS:  Report  of  George  G.  Earl,  General 
.Superintendent,  to  Sewerage  and  Water  Board  of  New 
Orleans,  La.      Paper;    6x9   in.;   pp.    IS. 


IOWA  STATIO  MIOPARTMENT  OF  FINAXCIO  AND  ML'NICIPAI, 
.\CCOUNTS  (Des  Moines.  Iowa)  — Annual  Report  for  1911- 
i-t.     Cloth;   6x9  In.;   pp.  271;. 

IliKIGATliiN  PKACTICIO  AND  lO.S'GIMOIOItlNc  i :  Vol.  I,  I'si- 
of  Irrigation  Water  and  Irrigation  Practice:  Vol.  II,  Con - 
vcyaiue  of  Water— By  H.  A.  lOtcheverry,  Head  of  the 
Pcpartmont  of  Irrigation  University  of  California.  Ilii 
three  volumes.)  New  York:  McGraw-Hill  Hook  Co. 
Cloth;  6x9  in.;  pp.  xiil  i  213.  and  xvlii  +  364;  77  and  82 
illustrations;  7  and  31  plates  respectively.  $2  and  $3.5n. 
net. 

MINNESOTA  SURVEYORS  AND  ENGINEICRS"  SOCIETY— 
I'roceedings  of  Meeting,  Feb.  24  and  2.">,  1914.  St.  Paul, 
Minn.;  George  H.  HerroUi;  Secretary.  i'aper;  tixy  In.; 
pp.  2.")3;  illustrated. 

MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS— Pro- 
ceedings of  Meeting,  Jan.  ls-20,  1915.  Vol.  11.  Bo/.eman, 
Mont.:  C.  C.  Widener,  Secretary.      Paper;  fix'.l  in.;   pp.   49. 

NEW  YORK  STATi:  PUBLK;  SERVICE  COMMI.SSION,  SEC- 
OXD  DISTRICT  (Albany,  N.  Y.) — lieport  for  Year  Ended 
Dec.  31,  1914.     Vol.  II.     Cloth;  9x12  in.:  pp.  3»fi;  illustrated. 

I'RACTICAI.,  FORGING  AND  ART  SMITHING— Bv  Thomas  F. 
Googerty.  Milwaukee,  Wis.:  The  Bruce  I  ublishinR  Co. 
Cloth:   5xS  in.;  p]).  144;   90  illustrations,     .fl,   ncl. 

THE    PRINCIPLES   OF   DYNAMO    ELECTRIC   MACHINERY— 
By  Benjamin   F.  B.ailey,    Professor  of  Electrical    Engineer- 
ing,   University    of    Michigan.      New    York:    Mc(Jraw-Hill 
Book   Co.     Cloth;   6x9  in.;   pp.   xv    +    314;   222   illustrations. 
.?3,  net. 
PRINCIPLES    OF    LOCOMOTIVE    OPERATION     A.VD    TRAIN 
CONTROL — By    Arthur   Julius    Wood,    M.    Am.    Soc.    M.    E.. 
.Associate    Professor    in    Charge    of    Railroad     Mechanical 
iCngineering,     Pennsylvania     State     College.       New     York: 
McGraw-Hill    Book    Co.      Cloth;    6x9  in.;   pp.   ix   +   271;    117 
illustrations.      .$3,  net. 
REPORT  ON  THE  CLIMATK^  AN[>  SOIL  CONDITIONS  in   the 
Canadi.an    I'acific    R.'nl\v:M     ' '"tnpuny's    Irrigation     Project. 
A\e.K|ern     Section      itmmi      i'..Il.ii>.     Alta.) — Ottawa,     Ont.: 
Irriiration    Branch,    I  >.  ikm  i  m.  ni     of    the    Interior,    (Sanada. 
Bulletin   No.   3.      Paper.    T.\lti   in.,   pi),   24. 
RULES    AND    IXFORMATIO.N    PERTAINING    TO    ELIOCTRIC 
SERVICIC.    .METERS.    WIRING    ,\ND    MOT()RS — Common- 
wealth   Edison    Co.,    Chicago,    111.      Paper;    5x7    in.;    pp.    Sfi; 
illustrated. 
SAFETY     ENGINEERING     APPLIED     TO     SCAFFOLDS— Tin- 
Travelers   Insurance  Co..   Hartford,   Conn.      Cloth;   6x9    in.: 
pp.  vi  -I-  354;    127  illustrations.     $3. 
SCIENTIFIC     MANAGEMENT     AND      LABOR   —  By      Robert 
Fi'ijnklin  Hoxie,  Associate  Professor  of  Political  lOconom.v, 
University    of    (Chicago;    Special    Investigator    of    Scientifi'- 
JIanagement  for  the  United  States  Commission   on   Indus- 
trial Relations.     New  York:  D.  Appleton  &  Co.     Cloth;  5xS 
in.;    pp.   x  -t-   302;   $1.50,   net. 
SOCIALIZED    GERM.\NY — By    Frederic    C.    Howe,    author    of 
"The    City:    the   Hope    of    Democracy";    "The    British    City: 
the    Beginnings    of   Democracy,"    etc.      New   York:    Chai-les 
Scribner's  Sons.     Cloth:  5x8  in.;  pp.  x  -|-  342.     $1.50,  net. 
TECHNICAL      PAPERS,      UNITED      ST.\TES      P.UREAU      OF 
MINE.« — Washington.   D.    C.      Papei-,    i;\:i    in   ;    illust  r.ited. 
No.    116,    .Miners'    Wash   and   Chan;;.     Honses — By   .loseph 
H.   White.     Pp.   27.      10c.      No.    U'l.   .ViL-iilents  at   Metal- 
lurgical Works  in   the  United  States  During  1913   and 
1914.      Pp.   2,s.      5c. 
Copies  may  he  procured  from  the  Superinendent  of  Docu- 
ments,  Washington,  D.  C. 
THEORETIC.\L    ELEMENTS    OP    ELECTRICAL    ENGINEER- 
ING— By     Charles     Proteus     Steinmetz.       Fourth     edition, 
thoroughly    revised    and    entirely    reset.      New    York:    Mc- 
Graw-Hill' Book    Co.      Cloth;    6x9    in.;    pp.    xiii     +     36S;    194 
illustrations;  $3,  net. 
UNITED    STATES    GEOLOGICAL    SURVEY    PUBLICATIONS— 
'aper:   6xit  in.;  illustrated. 
i.is      .\',i     .  ."2.    Surface    Water    .Supply 
I.  .s     l;0:;;    I  ^ut  II,  South  Atlantic  and 
.\h  \i,M     liasins.       P'p.     84.       No.     355. 
upply    vi   the    United   States    for   Year 
l;tl3:  I'.art  V,  Hudson  Bay  Basins  and 
li    River.      Pp.    181.      No.    370,    Surface 
C  Oregon,  187S-1910 — By  P.  F.  Henshaw 
Pp.   829.      No.   376,  Profile  Surveys  in 
w  River  Basins,  Washington.     Pp.  8. 
Surveys     in     Spokane     River     Basin, 
Washington  and  John  Day  River  Basin,  Oregon.    Pp.  7. 
No.    378.    Profile    Surveys    in    1914    on    Middle    Fork    of 
Willamette    River    and    White    River,    Oregon.      Pp.    8. 
No.    379,    Profile    Surveys    in    1914    in    Umpqua    River 
Basin,  Oregon.     Pp.  7.     No.  388.   Surface  Water  Supply 
of   the    United    States,    1914;    Part   VIII,    Western   Gulf 
of  Jlexico  Basins.     Pp.  124. 
Mineral   Resources  of  the  United  States,  1914;  Part  TI — 
No.    22,  The   Production   of  .\sphalt.   Related   Bitumens 
and    Bituminous    Rock.      By    John    D.    Northrop.      Pp. 
347-362.      No.    23.    The    Production    of  Lime.      By   G.    F. 
Loughlin.      Pp.    363-373.      No.    24.    The    Production    of 
Peat.     Bv  Charles  A.  Davis.     Pp.  375-385.     No.  25,  The 
Manufacture  of  Coke.      Bv  C.   E.  Lesher.      Pp.   3S7-442. 
Bulletins — No.    615.    Rhode    Island    Coal.      By   George    H. 
Ashley.     Pp.  62.     No.  622.  Mineral  Resources  of  Alaska; 
Report    on    Progress    of    Investigations    in    1914.      By 
Alfred  H.  P.rooks  and  Others.     Pp.  373. 
Professional     Paper    No.     95-G — Preliminary    Report    on 
the   Diffusion    of  .Solids.      Bv   C.    E.   Van    Orstrand   and 
F.  P.  Dewey.     Pp.  14;  9x12  in. 

WATER   POWER   ENGINIOERTNG:   The   Theory,   Investigation 

and    Development   of  Water    Powers — By   Daniel   W.  Mead. 

I\I.    Am.    Soc.    C.    E..    Professor    of   Hydraulic   and    Sanitar.v 

Engineering,    University    of    Wisconsin.       Second    edition. 

New    York:    McC,raw-Hill    Book    Co.      Cloth;    6x9    in.;    pp. 

xvii  -f-  S43;   430  illustrations.      $5,  net. 
W.\TER    SUPPLY    COMMISSION    OP    PENNSYLVANIA     (Har- 

risburg.    Penn.):    Annual    Report    for   1914.      Cloth;    6x9    in.; 

jip.    ?,ii9:   illustrated. 
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Coiacifeft®  TosasO©  Testis 

B\    ChAKLES  M.  JIoNTGU-MEltY* 

A  simple  aiul  iucxpeiisivc  .sot  of  grips  foi'  uiakiug 
tcu-sile  tests  on  I'airly  large  concrete  specimens,  either 
tlrill  cores  or  cast  cylinders,  is  shown  in  the  xiew. 

Two  set«  of  malleable-iron  clamps  made  for  ii.se  wiili 
o-iu.  Knox  hose  couplings  were  procured  and  the  li]is 


TENSION  GKIi'ij  FUR  CONCRETE  CYLINDERS 

sawed  off.  The  ends  of  the  ccmcretc  specimens — in  this 
case  drill  cores — were  wrapped  around  with  a  layer  of 
heavy  web  cut  from  a  cotton  hose  to  protect  the  concrete 
from  direct  contact  witli  the  metal  clamps,  and  the  clamps 
adjusted  and  loo.sely  Ijolted  in  place. 

Two   heavy  mallealjle-iron  flanges  4  in.   in  diameter 
tapped  for  Yy-\n.  pijDe  were  reamed  and  threaded  for  a 


♦Inspector   in    charge   of   phy.sioa 
Supply,  City  of  New  York. 


tests.    Board    of    Water- 


1-in.  i;.  S.  Stanibiid  boh.  A  secticm  of  1-in.  bolt,  21/2 
in.  long,  threaded  over  all,  was  then  screwed  into  each 
llaiige  and  the  end  peened  to  prevent  turning.  One  of 
tliese  was  ])laced  between  each  of  tlie  clami)s  and  the 
clamps  bolted  up  tight,  and  the  other  end  of  the  bolt 
threaded  into  a  pipe  attached  to  the  heads  of  a  testing 
machine. 


The  Kress  House  Moving  Co.,  of  Los  Angeles,  Calif., 
carried  out  a  unique  piece  of  work  recently  when,  in 
order  to  make  room  for  widening  the  street,  it  moved  a 
08-ft.  stone  arch  spanning  a  cemetery  entrance.  This 
arch,  with  its  abutment  piers,  flanking  sidewalk  arches, 
etc.,  forms  a  piece  of  cobblestone  masonry  105  ft.  long. 
The  portion  moved  is  a  90-ft.  length  of  the  structure. 
The  moving  was  made  necessary  by  a  change  in  the  street 
alignment  Just  at  the  entrance,  which,  beginning  about 
opposite  the  right-hand  main  abutment  (Fig.  1), 
amounted  to  a  shift  of  about  6  ft.  at  the  extreme  left  end. 

To  Judge  of  the  dimensions  of  the  masonry  structure, 
the  following  figures  will  .serve:  Span  of  main  arch,  38 
ft. ;  sidewalk  arches,  7  ft. ;  section  of  main  arch,  30x36 
in. ;  main  al)utment  piers,  6  ft.  diameter  at  bottom,  4  ft. 
at  top,  18  ft.  high;  sidewalk  abutment  piers,  4  ft.  thick 
at  bottom,  3  ft.  at  top,  15  ft.  high.  There  is  no  reinforce- 
ment in  the  masonry. 

Two  2nx20-in.  timbers  60  ft.  long  formed  the  main  base 
or  support  for  the  structure  in  moving.  They  were  placed 
on  either  side,  stretching  along  arch  piers  and  the  wing 
wall,  and  the  weight  of  the  jiiers  was  transferred  to  them 
l)y  steel  needles  of  I-beams  and  rails.  The  main  arch  was 
carried  by  two  24-ft.  lengths  of  plank  laid  against  the 
intrados  and  supported  by  A-frames  resting  on  the  main 
timbers.  Similar  A-frames  carried  the  left-hand  sidewalk 
arch — the  right-hand  sidewalk  arch,  not  being  included 
in  the  section  to  be  moved,  had  been  cut  loose  alongside 
the  main  pier.  Wlien  suj^ports  and  needles  were  in  j)osi- 
tion,  the  main  timbers  were  Jacked  up  to  take  the  load 
and  to  bring  runways  into  position.  The  moving  was 
done  by  Jacks  pushing  horizontally  against  the  timbers. 


i^'^s/f-jcreiysoxr/nsy-        ^Track      ■•-Shoe  Structure  pivoted  on  ihis  PierJ 

Sills  irom  Deadmer?  -Rollers 

FIG.  1.    SKETCH  OF  SHORING  OF  ARCH  AND  WALL,  WITH  ROLLER  SUPPORT  FOR  MOVING 


iImt  h;,  1!ii: 


K  NCI  .\  K  !■:  i:  1  X  (I      X  K  w  s 


COBBLESTONE  ARCH  AND  WING-WALL  MOVED  6  FT.  BY  REGULAR  HOUSE-MOVI  M;   MI;TM<iI)S 


As  the  arch  is  sliowu  in  tlie  large  view,  Fig.  2,  ready  for 
iiioviiig,  the  pier  at  the  right  is  about  in  the  position  of  a 
]>ivot  tor  the  moving.  The  main  arcli  and  tire  structure 
in  the  left  are  supported  on  the  needles  and  bents  ready 
Id   In'    shoved   back   horizontally    in    their    new    loratiun. 


The  whole  weiglit  ol'  the  slrn<-lure  was  aiioiit  ]2->  tuns. 
The  contract  price  for  the  joli  was  $(i.')0.  whii'h  is  aljuul 
half  the  estimated  cost  of  fearing  down  and  I'ebnilding  the 
masonry.  The  work  was  done  within  tcTi  days.  Accord- 
ing to  the  architect,  T.  Patcrson  IJoss,  of  San  Francisco, 
the  time  taken  was  only  one-fourth  the  time  that  it  would 
have  taken  to  wreck  and  rebuild  the  arch,  the  alterna- 
tive originally  considered.  Not  a  crack  was  found  in  the 
masonry  after  the  structure  was  moved  and  on  its  new 
foundation. 


maJidlamig  a 


?ff  ISiPadl^© 


A  locomotive  crajie  running  on  a  temporary  limber 
trestle,  which  it  built,  was  used  to  place  the  foundations 
and  erect  the  approach  plate-girders  of  the  Linden  Ave. 
Bridge  over  the  Great  Miami  River  at  Miamisburg,  Ohio. 
E.  L.  King,  superintendent  for  the  Hezlep-Seaton  Co., 
sa\s  that  the  chief  dillieultv  in  the  foundation  work  was 


HOW 
WAS 


THE   WEIGHT  OF  THE   3S-FT.  MAIN 
CARRIED  TO  THE  20x20-IN.  SILLS 


to  keep  the  water  out  nf  the  coffer-dams.  Excavation 
proceeded  with  a  grab  i>ucket,  the  soil  being  large  gravel 
containing  ninch  water.  After  e.xcavation,  217  ft.  of  steel 
sheetpiliug  was  driven  by  a  Xo.  2  ITnion  steam  hannner 
attached  to  the  arm  of  a  crane  fui'nished  by  tin;  Ohio 
Locomotive  Crane  Co.  There  were  no  leads,  and  the 
Ijoom  had  to  reach  out  ";0  I't.  to  drive  the  sheeting  and 
the  foundation  piles. 

The  bridge  consists  of  two  abutments  and  five  piers; 
three  60-ft.  plate-girder  spans  and  tvvo  160-ft.  through- 
truss  plans.  One  abutment  went  down  15  ft.  below  low 
water,  two  piers  went  down  20  ft.  below  low  water,  one 
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ERKCTioN  tkkstle;  carryimj  chase,  foundation  started 


pior  10  It.  and  two  pier?;  and  the  other  abutment  5  ft. 
Fouiidatiou  piles  were  drivuu  lor  the  three  river  piers 
and  the  west  abutment.  The  crane  erected  the  forms  and 
))laccd  the  concrete  for  the  five  piers  and  tlie  west  aljut- 
meid.    On  the  east  abutment  derricks  were  used. 

The  girders  for  the  west  spans  weighed  9  tons  each  and 
were  unloaded  from  the  cars  and  placed  on  the  piers  in 
si.\  hours.  The  far  girder  liad  to  be  placed  45  ft.  from 
the  center  of  the  crane  track,  but  this  w-as  accomplished 
without  difficulty.  It  was  found  possible  to  pick  up  a 
girder  at  a  radius  of  53  ft.  straight  ahead  without  resort 
to  outriggers.  In  placing  girders  on  the  land  piers,  the 
crane  track  was  32  ft.  from  the  center  of  the  piers.  The 
girdei-s  were  first  set  out  30  ft.,  then  one  end  was  picked 
up  anil  set  in  place,  (hen  tlie  other. 

Wasatt©5f  Cosaciretasag  UEadl©c 

^>^   Ai,ni;i;r  M.  WuLi-" 

SYNOPSIS — Sectional  frames  with  cani;a--<  roof 
and  larpwutin  sida^.  Temperature  in,dde  Icepl  at 
><afe  point  1)1/  salanianders.  Sand,  daij  and  inilrr 
tieated  before  mi.riny  willi  cement. 

Now  that  concrete-building  construction  is  being  car- 
ried on  during  winter  months  quite  extensively,  some 
verj'  ingenious  devices  and  methods  have  been  used  to 
protect  the  fresli  concrete  from  freezing.  On  the  new 
Ford  Service  building  recently  completed  at  Cleveland, 
Ohio,  a  novel  method  was  used  to  house  the  concrete  work. 
During  the  cold  weather  of  the  winter  of  1914-15  por- 
tions of  the  floor  were  poured  each  day  and  over  these 
were  erected  sectional  frames  covered  with  canvas,  resting 
on   supports   along  colunm   centers.      The  housing  was 

•Principal   Assistant   Engineer,  Condron  Co.,  Cliicago. 


high  enough  to  allow  a  man  to  stand  erect  inside.  The 
sides  were  closed  in  with  tarpaulins.  All  materials 
except  the  cement  were  heated  before  mixing — -the  watei' 
was  heated  by  steam  and  the  sand  and  the  slag  by  steam 
coils  ill  the  bins  directly  over  the  mixer. 

Tlie  "roof  sections"  were  composed  of  trussed  wood 
frames  (four  frames  to  a  section).  They  were  fastened 
together  at  the  ends  and  covered  with  three  1-yd.  strips 
of  canvas,  thus  making  sections  28  ft.  long  by  9  ft.  wide. 
To  support  the  canvas  transversely  between  the  wood 
frames,  narrow  strips  or  ribs  %  in.  tliick  were  placed 
diagonally  between  frames  on  about  3-ft.  centers.  The 
roof  sections  rested  on  and  were  fastened  to  continuous 
post-and-stringer  supports  at  the  ends  on  column  center 
lines  (one  direction  only),  the  uprights  being  placed 
within  the  projecting  column  bars  and  anchored  thereto 
so  as  not  to  rest  on  the  finished  floor. 

The  frames  were  made  uji  of  ls8-in.  lumber  trussed 
with  heavy  wire  wliich  when  pulled  up  tight  gave  the 
Frames  a  curved  top  surface.  These  sections  were  com- 
paratively light  and  easily  moved  from  one  position  to 
another.  The  side  walls  were  formed  by  canvas  nailed 
lo  the  frames  and  fastened  down  to  the  floor  at  the 
bottom. 

Inside  of  this  canvas  housing,  salamanders  filled  with 
Ijurniug  coke  were  placed  on  the  concrete  which  had 
previously  been  poured,  and  also  on  the  forms  just  beyond 
the  fresh  concrete,  to  maintain  the  temperature  well 
above  freezing  while  the  concrete  w^as  setting.  Since 
these  coverings  were  set  uj)  in  units  which  were  at  least 
tlie  size  of  a  panel,  there  was  always  room  along  the 
edge  of  the  new  concrete  to  set  the  salamanders,  as  all 
construction  joints  were  made  on  panel  center  lines. 

The  housings  were  kept  over  each  section  poured  for  a 
jieriod  of  three  or  four  days,  depending  on  tlie  weather 
conditions,  then  moved  and  the  surface  of  the  concrete 
covered  with  straw  or  shavings. 


DcrriiilMT  ii;.  i;m: 
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FRESH  CO.N'CRETR  HOUSED  UNDER  CANVAS.   WHERE  SAKR  TEMPERATURE  IS  MAINTAINI'ID 


The  general  contract  for  this  buildiiiir  was  hehl  liy 
Morrow  Bros.,  of  CleveUind;  the  architect  was  John 
Graham,  of  Detroit,  while  t!ie  stnu-turai  features  were 
(lesisnecl  bv  the  Condroii  Co..  of  ChicMijd. 


Saiagl©  ^imeiPoSdl  Baip©aiaet©ip 
By  Leuoy  a.  Palmek* 

Having  hail  oicasion  recently  to  make  a  singlc-haiulcil 
reconnaissance  of  alwut  (55,000  acres  in  wliicli  elevations 
were  desirable  but  great  accuracy  not  necessary,  I  decided 
to  see  what  could  be  done  witli  the  use  of  a  single  aneroid 
barometer.  The  instrument  used  was  a  comix'u.sated 
Ijocket  "Tycos"  with  a  ?l/)-in.  dial  and  an  adjustable  al- 
titude scale. 

Readings  were  always  taken  with  the  iiisiiiun(>nt  in  the 
-ame  position,  preferably  flat  nu  tlic  gnmiul.  'i'lic  cle- 
\ation  was  read  by  sighting  along  tiie  ]i(iiiiici'  with  cmc 
eye  closed.  After  laying  the  instrument  ilown.  two  or 
tliree  sharp  taps  on  the  dial  with  the  finger  ol'tcn  hi'l|)ed 
to  bring  the  needle  to  the  proper  position,  indicated  by  a 
-light  quivering;  then  after  two  or  tiireo  miinites  the 
pointer  was  read. 

Readings  were  taken  in  tlie  shaile  and  on  sand  so  hot 
that  one  could  not  lay  his  hand  on  it  with  comfort,  and 
yet  the  readings  showed  no  difference,  nor  was  tiie  in- 
strument affected  by  proximity  to  the  hody  in  carrying 
it  on  a  belt  under  the  coat.  If  one  is  working  in  a  rough 
or  bushy  country  an  instrument  slung  from  the  shoulder 
and  carried  outside  the  coat  is  more  a]it  to  catch  or  re- 
ceive a  severe  jar  than  one  carried  on  the  belt  and  pro- 
tected hy  the  coat.    It  is  a  good  practice,  however,  to  put 

♦Mining  Engrineer.  San  Francisco,  CaUf. 


some  tissue  paper,  loosely  wadded,  in  the  bottom  of  the 
case  to  cusinon  any  jar  that  may  be  reccived^as,  for  in- 
stance, by  the  sudden  and  precipitate  descent  of  a  stec]) 
baidv,  as  happened  more  than  once  on  the  trip  mentioned. 
At  the  beginning  of  the  work  a  benclnnark  was  chosen 
with  an  assumed  elevation  of  1,335  ft.,  which  happened 


SKETCH  OF  AN1-:K(  I    )   SCRVEY 

to  be  the  reading  of  the  instrument  at  that  point  at  the 
particular  time.  Each  morning  before  leaving  camp  a 
reading  was  taken  on  the  benchmark  and  the  time  noted. 
As  each  reading  was  taken  during  tlie  day  the  time  was 
noted  to  the  nearest  quarter  hour,  and  on  returning  to 
camp  in  the  evening  the  benchmark  was  read  again^- 
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Tlic  reiKliiiirs  wore  iIrmi  cdrrccted  ;is  follows:  Sub- 
tract tlio  lirst  readiiij;-  ol'  tho  day  on  the  heiichniark  I'roiii 
the  elevation  of  the  latter.  This  is  the  "■initial  error." 
Coniinite  the  (lilVereiice  between  the  iirst  and  the  la.st  read- 
inij  on  the  benehnmrk  1'oi-  that  day  and  divide  it  by  the 
number  ol'  liours  eiap-sed  between  the  two  readings.  The 
(jiiotient  is  the  "hourly  diHerence."  To  eorreet  the  read- 
ing at  any  station,  niultii)ly  the  hourly  difVercnee  by  the 
dilferenee  in  time  between  that  reading  and  the  first  beneh- 
niark  reading  of  the  day,  and  apply  the  correction  alge- 
braically; tlien  apply  the  correction  for  the  initial  error 
in  the  same  manner.  With  the  aid  of  a  slide-rule  a  long 
list  of  readings  may  Ix;  corrected  in  a  very  few  minutes. 

Whenever  ]iossible,  check  readings  were  taken — that  is, 
the  i)arometer  was  read  on  a  point  whose  elevation  had  been 
<ieternn'ned,  whenever  on  subsc(|uent  days  it  was  con\en- 
ient  to  do  .so.  Tf  there  was  a  slight  discrepancy  in  tlicsc 
readings,  the  average  was  taken  as  the  final  elevation  of  tlic 
jioint.  If  the  discrepancy  was  large,  it  was  usually  po.ssible 
t(.  determine  which  i'eading  was  the  more  nearly  correct 
by  comparing  it  with  other  elevations.  For  instance,  we 
might  have  read  .1  and  C  on  one  day,  B  and  C  on  another 
and  .1  and  li  on  a  third  day.  The  two  computed  elevations 
of  .1  might  not  agree,  but  by  checking  the  elevations 
oi'  the  tlirec  ])oiuts  we  could  determine  which  reading  of 

.1    lo   .-icccpl. 

When  the  cam])  was  moved  ;ind  a  new  benchmark  es- 
tal)lishcd,  the  same  general  procedure  was  followed  as  in 
taking  the  ordinary  elevations;  but  one  or  more  (the  more 
the  better)  I'eadings  were  taken  on  points  whose  elevations 
had  already  been  computed,  and  from  these  the  elevation 
of  the  new  benchmark  was  derived,  ^^'hen  possible,  the 
series  was  closed  in  on  elevations  taken  some  time  before. 
For  in.stance,  when  a  long  circuit  brought  benchmarks  V2 
and  ;■  near  together  they  were  checked  across  and  the  mean 
of  the  computed  elevations  was  taken  as  the  new  starting 
elevation.  This  is  permissible,  as  the  errors  of  the  aneroid 
are  not  cumulative  as  are  those  of  direct  leveling. 

The  sketch  and  notes  show  a  pi-actical  application  of 
this  method.  The  broken  line  on  the  west  represents  the 
meandered  course  of  a  stream  as  taken  from  the  (iov- 
ernment  plats.  A  good  dam  site  was  found  downstream 
at  El.  1,150,  with  a  possible  height  of  dam  of  250  ft.  It 
was  desired  to  know  approximately  what  40-acre  tracts 
would  be  wholly  or  partly  included  in  the  flowage  of  such 
a  dam — in  other  words,  to  map  the  1,400-ft.  contour. 


n.lto  .^JtatiDll 

July  3       B.  M.  11 


XOTES    OF    ANEROID    RECONNAISSANCE 

Eleva- 
VncToid       Time         tion  Remarks 


2,SrM         S  :  00      2,43.') 

1,970         9  :  !.■>      2,05.5     Sees.  21-22-27-2S 

7  1,920         9  :  30      2.00.'>     Oiilch  S  08°  W 

8  2,020         9  :  30      2,10.5     Spur  S  00°  W 
i  eorner  1,.S.30         9  :  ■S.'i      1,91.5     Sees.  27-2S 

9  1,7(K)       10:00      1,78.5     tluleh  N  70°  W 

10  1,.S20        10:00      1,90.5     Spur  S  70°  W 

11  1,7(NI        10:15      1,785     Culili  S  70°  W 

12  1,7.50        10:1.5       1,83.5     Spui  S  70°  W 

13  1,(170        10:30      1,7.5.5     ( lulcli  S  li5°  W 
M  1,7(K)        10:30      1,78.5     S]iiii  S  70"  W 

1!)  i,i;no      10  :  :io     i,7r.r,    i;.,i,  i, -:_■    w 

Hi  1,710        10:30      1,82.5      Iil     ■■<     p.,   ^TIlMV 

17  1.710        10  :  1.5      1,.S2.5      I    L i-m 

.See.  i-oriiiT  l,.590      11:00     1,07.5    s, .  -   _'7j>  ;;-:;i 

IS  1,290        11:30      l,:i7.5     T.>p  ol  l)liiff 

19  1,200       11:30      1,>S.5     2  eh.  from  river 

20  1,17.5       12:1:5      1,200     Meamler  cor.  2,S-33 
n.M.  11                   2,3.50  2:30      2,135 

The  contour  was  ])h>tted  as  follows:     The  ililfcrcncc  in 

ilevation  of  the  two  points  on  the  stream  is  "^5  ft.     The 

>treani    is   divided    into   equal  ]iarts — five    in    Ibis    case. 

caeli  representing  a  cliango  in  elevation  of  5   ft.     These 
divisions,  with  the  corresponding  elevations,  arc  shown 


(111  the  sketch.  Now  consider  any  ])oiiit.  as  11.  which  is 
on  a  spur  bearing  8  TO"  W.  From  this  point  draw  a 
line  S  "0°  W  to  represent  the  ap[)roximate  course  of  the 
spur. 

This  intercepts  the  river  in  the  portion  assigned  an  aver- 
age elevation  of  1,2(;0  ft.  By  scaling  we  find  this  line 
to  be  18  chains  long.  In  this  18  chains  the  elevation  rises 
from  1.2G0  to  1,785  ft.,  and  by  simple  proportion  we  lix 
the  1,400-ft.  point  at  A.  The  other  points  are  fixed  in 
like  manlier  and  connected  by  the  contour  line  1,400. 

The  examination  in  fjuestion  required  that  section  lines 
be  retraced,  and  as  the  aneroid  readings  were  taken  in 
the  course  of  this  work  it  can  readily  he  seen  that  the  fore- 
going method  saved  an  immense  amount  of  fieldwoik. 
1'his  was  particularly  tlie  case  on  this  reconnaissance,  be- 
cause much  of  file  (■(iniitry  was  covered  with  extremely 
den.^e  brush  Avhidi  would  ha\e  required  the  services  of  an 
axnian  to  run  even  a  line  of  hand  levels. 

The  weather,  of  course,  has  a  vital  influence  on  the 
work,  and  readings  of  this  kind  can  be  (le|)ended  on  only 
Mheu  atmospheric  conditions  are  constant  or  when  -a 
change  takes  place  uniformly.  If  the  observer  encounter> 
several  different  kinds  of  weather  in  one  day  he  might  as 
well  reject  the  readings  taken. 

The  engineer  is  frequently  called  on  to  make  examina- 
tions where  great  accuracy  in  the  matter  of  survey  is  not 
required — where,  for  example,  sights  may  be  taken  with 
a  hand  compass  and  distances  measured  by  pacing.  I 
believe  that  in  such  cases,  if  the  weather  conditions  are 
fairly  uniform  and  the  topography  is  not  too  gentle, 
the  method  just  described  will  be  found  to  be  very  conven- 
ient and  sufficiently  accurate  for  the  purpose. 
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The  work  of  construct iiig  the  south-side  storm  sewer 
at  ('olumbus,  Ohio,  is  proceeding  rapidly.  Essentially 
this  is  a  (),900-ft.  concrete  conduit  to  intercept  a  suiall 
creek  and  conduct  it  by  a  shortcut  to  the  Scioto  Eiver. 
From  the  outlet  on  the  river  bank  to  near  the  foot  of 


V\C,.    1.     CROSS-SECTION   OP   122-IN.    nRINFORCRf)- 
CONCRETE  SEWER,  COIATMBUS,  OHIO 

the  rnilwny  cinbankniciit  of  llic  Toledo  \  Ohio  Cenlral 
J.'.l;.  and  the  llockmg  \allcy  \\\.  is  a  l.;n(i-fi.  section 
of  a  l-Mxlri-^in.  i-cinfoivcd-concrclc  si  riictiirc  of  llic 
ci'oss-scclion  shown  in  Fig.  1.  This  portion  of  the  sewer 
is  ill  a  low-lying  meadow  subject  to  llonil  ovcrllows.  The 
sewer  trench  here  is  (piite  shallow. 

The  soil  is  n  thin  layer  of  Kiain  (i\ci-lying  s1  i-ata  of 
still  (lay  and  bardpan.  The  iiciuli  is  (.•xcaxnted  by  a 
l-cu.yd.   dragline  excavator,  no  sheeting  l)cing  rcipiircd. 
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J I  all'  a  do;'.eii  sliovelcrs  prepare  the  sub<;racle  for  tlie 
invert  and  lay  an  8-iu.  tile  subdrain  close  up  to  the  exca- 
vator. The  ditch  water  flows  by  gravity  to  a  temporary 
sump  on  the  river  bank  (from  which  end  work  was  com- 
menced), where  a  small  l)oiler  and  steam  pump  are  kept 
in  o]ieration. 

'I'lie  contractor  has  a  3-ft.-c;age  railway  connecting  with 
side  tracks  on  the  Hocking  ^'alley  [\y..  where  a  cential 
supply  station  and  concrete-mixing  plant  have  been  estal)- 
lished.  .V  grab  bucket  is  used  to  unload  sand  and  stone 
Irom  llic  lai'S  to  elevated  bins.  Concrete  foi-  the  sewer 
invert  is  mixed  at  this  central  |il;nit  and  conveyed  to  the 


FIG.   2.    VIEWS  SHOWING  THE  CONSTRUCTION  OP  THE 
SOUTH   SIDE   STORM   SEWER,    COLUMBUS,    OHIO 

work  by  gravity  ia  two  2-cu.yd.  steel  tip  cars.     The  cars 
are  hauled  hack  liy  a  dinkey. 

For  concreting  the  sewer  arch  a  small  •*4-cii.y(l.  batch 
mixer  driven  liy  a  gasoline  eiigiiu'  (shown  in  the  middle 
of  the  three  views)  is  used.  The  mixer  is  mounted  on 
two  flat  cars  so  that  it  may  be  moved  easily.  It  is  bloeked 
up  as  high  as  is  safe,  .so  that  the  concrete  will  flow 
through  .the  chute ;  but  with  the  chute  at  the  inclination 
shown  in  the  view  one  man  is  constantly  required  to  push 
the  concrete.     The  aggregates  are  dimiped  on  the  ground 


and  carried  in  wheelbarrows  u]i  inclin(>s  to  tlie  mixer 
]iop]3er. 

The  concrete  is  1 :  21/^ :  o  mix,  hrokeu  stone  or  gravel. 
The  estimated  (piantities  per  linear  foot  of  sewer  are: 
Arch  ring,  O.oS!)  cu.yd. :  side  walls,  0.333  cu.yd. :  invert. 
0. 43r  cu.yd. — a  total  of  1.3  cu.yd.  of  concrete  and  T0.4 
lb.  of  steel  per  linear  foot.  Tlie  contract  price  is  $!()..'>.'• 
]X'i-  linear  foot. 

The  [ilans  and  specifications  were  prepared  un<ler  tlie 
direction  of  Henry  Maetzel.  City  I'higineer  of  Columbus. 
w  itb  W.  J.  ^\"eaver  engineer  In  chai-ge,  and  tlie  contrnctor 
l^  the  .1.  C.  Garland  Co..  Toledo,  Ohio. 


Water  mill  SewnKe  Flow  Curvex — Curves  of  watei-suppl.v 
pumpage  and  sewage  flow  as  measured  in  Lexington,  K.v.,  hy 
the  Solomon-Noiei'oss  Co.,  engineers,  are  shown  herewith. 
These  curves  furnish  data  on  a  subject  more  often  covered  l)y 
assumption  than  by  definite  fact.  The  close  paralleUsm  of  the 
two  curves  is  worth  noting. 

The  fact  that  the  sewage  flow  is  little  over  half  the  water 
delivery  is  mainly  due  to  the  incompleteness  of  the  sewer  sys- 
tem.    Only  65%   to  TO'/r  of  the  population  is  connected  to  the 
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ONE-n.W  CtTRVtJS  OF   W.VTKR-SITPPI^Y   .\NI)   Sh^WAGE 
FLOW.  LF.MNGTON,  KY. 

sanitary  se%vers.  Further.  l.S%  of  the  water  pumped  is  used 
Ijy  power  plant.s  and   railwa.v  companies. 

The  domestic  supply  system  is  fully  metered.  The  con- 
sumption (all  large  consumers,  or  l.n0.fl<IO  gal.,  being  de- 
ducted) is  1.770.00(1  gal.  per  day,  or  44  yal.  per  capita  per  day. 
There  are  (i.2  inhabitants  per  service.  The  curves  given  iirc 
from  sewer  gagings  made  last  .luly:  the  pumpage  figures 
were  obtained  by  correcting  pump  displacement  for  slip.  A 
private  company  supplies  Lexington  with  water.  The  sewers 
are  separate. 

.V  Portable  Rail-BendinK  Maeliiiie  operated  by  power  is 
being  used  by  the  Cinciiiiiiili.  New  Orleans  &  Texas  Pacific 
R.v.  to  bend  rails  for  curves.  The  machine,  with  steam  engine 
for  driving  the  bending  rolls,  is  mounted  on  a  small  car  of 
the  same  height  as  a  flat  car.  It  is  stationed  at  the  car-repair 
shops  and  stands  on  a  stub  tracli  which  crosses  a  siding  for 
the  rail  cars.  In  operation  the  l^ender  car  is  placed  on  the 
crossing  between  a  rail  car  and  an  empty  c.ir.  the  rails  being 
run  through  the  machine  from  one  car  to  the  other.  The 
machine  can  be  adjusted  to  bend  rails  for  right-  or  left-hand 
curves  and  for  any  desired  curve  above  2°.  It  is  necessary  to 
set  the  rolls  for  a  sharper  curve  than  that  desired  for  the  rail, 
owing  to  the  tendency  of  the  rail  to  straighten  after  it  leaves 
the  roll.  To  bend  rails  tor  a  4°  curve  the  machine  is  set  for 
a  5°  curve.     A  steam  pipe  from  the  power  house  of  the  shops 
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is  connected  to  the  cnpini"  on  the  car.  The  rails  can  be  passe( 
Ihrouprh  the  machine  at  the  rate  of  abmit  one  rail  per  niiniitcj 
anO  the  cost  is  said  to  aveias<    5e.   per  rail. 

Itevolviiifs  Shovel  on  (^aterpillarM  —  A  revolving-  stean 
shovel  mounted  on  caterpillar  wheels  has  been  used  oi 
eounty-road  chang'es  incident  to  the  eonsti-nction  of  tbi 
<"hesai)eake  &  Ohio  Northern  Ry.  from  Seiotoville  to  \V:iv<  il> 


Ohio.  This  i-oad  woik — principally  aijproaches  to  crossings — 
involved  many  shallow  cuts;  If). 000  cu.yd.,  all  of  it  earth, 
had  to  be  excavated.  To  avoid  the  frequent  and  costly 
moves,  the  contractor  (George  Maxwell,  of  Toledo)  used  the 
shovel  arrangement  mentioned.  Heavy  rains  prevented  fast 
progi'ess  during  the  first  part  of  this  work,  but  the  caterpillar 
shovel  demonstrated  what  it  could  do  on  muddy  ground.  The 
shovel  is  an  IS-B  Bucyrus,  with  a  %-yd.  bucket.  The  spoil, 
removed  by  six  2-yd.  wagons,  is  used  foi-  embankment  filling 
along  the  new  railway  line. 

Concrete  Trestle  in  Forest — A  reinf orced-concrete  trestle  in 
a  foi'est  of  large  trees,  as  shown  in  the  photograph  herewith, 
represents    a    modern    means    of    avoiding    the    fire    risk    of    a 


wooden  trestle  in  a  case  where  continuity  of  service  is  vital. 
The  trestle  carries  a  water-supply  conduit.  For  less  import- 
ant service  the  designer  could  hardly  afford  to  neglect  a  cheap 
and  highly  satisfactory  building  material  close  at  hand  in 
favor  of  a  very  costly  material  reciuiring  long  transportation. 
As  for  the  type  of  the  viaduct,  the  picture  clearly  shows  that 
kneebrace  construction  is  relied  on  throughout  to  the  exclu- 
sion of  diagonals.  Except  for  this  the  general  type  of  desisu 
I  epresents  a  copy  of  wooden-  and  steel-bent  construction 
lalher  than  a  distinctive  concrete  design. 

Sironnth  of  .\nneuled  Form  ^Vire — A  reader  inquired  re- 
'intly  as  to  the  strength  of  black  annealed  form  wire.  There 
is  no  standard  grade  of  this  wire,  and  unless  the  makei'  is 
l^nown  the  strength  would  be  uncertain.  The  American  .Steel 
nd  A\  lie  Co.  shows  in  its  standards  a  minimum  ultimate 
strength  of  60,000  lb.  per  sq.in.  for  bessemer  annealed  an. I 
1(1  iMiii  lb  per  sq.in.  for  basic  openhearth  annealed.  Tliis 
I  itti  I     IS    extremely    low    and    would    be    seldom    approached 
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elastic  ratio  for  bessemer  wire  of  this 
grade  is  given  as  52%  to  74%.  elongation  1S9;.  to  25'";  ;  lor 
openhearth  the  elastic  ratio  40%  to  55%,  elongation  IS',;  to 
30',;.  Probably  50%,  elastic  ratio  (meaning  ratio  of  yii'ld- 
point  to  ultimate  strength)  might  safely  be  counted  on  in  all 
cases.  The  accompanying  table,  based  on  the  American  Steel 
and  Wire  tables  for  wire  of  100,000  lb.  per  sq.in.  strength, 
gives  the  strength  of  wires  of  40,000,  50,000  and  GO, 000  lb. 
ultimate. 

.V  Contraetor's  "Water  Tank  for  use  on  construction  jobs 
can  be  made  by  connecting  together  a  number  of  wooden  bar- 
rels. One  contractor,  engaged  on  road  construction,  connected 
six  or  eight  barrels  by  means  of  1-in.  pipes  and  placed  them 
on  a  lOxlO-ft.  platform.  Beneath  the  platform,  which  was 
12  ft.  above  ground,  tr.ere  was  an  outlet  pipe  connecting  with 
all  the  barrels. 


RlOINFORf-En-CONCRETE  TKE.STLE  FOR  SOOKE  LAKE  CONDUIT 
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^Wh^y  Hotl  Espes'aeHacedl  Meia   fop 
Pufllbllnc  UJtlnllails^  Costaiiimflssaomis? 

The  State  of  New  York  during  the  administration  of 
Governor  Hughes  led  the  way  in  the  establishment  of  a 
thorough-going  control  of  public  utilities  by  state  com- 
missions. Other  states  which  have  followed  the  example 
of  New  York  have  looked  to  the  New  York  Commission 
more  or  less  for  their  precedents.  Unusual  interest  there- 
fore attaches  to  the  action  of  Governor  Whitman  in  re- 
moving from  office  Judge  ilcCall,  Chairman  of  the  Com- 
mission controlling  the  utilities  of  New  York  City,  and 
appointing  in  his  place  Hon.  Oscar  Straus,  who  was  Sec- 
retary of  Commerce  and  Labor  in  President  Roosevelt's 
administration. 

The  announced  reason  for  Commissioner  McCall's  re- 
moval is  a  violation  of  the  New  York  law  which  forbids 
a  member  of  the  Public  Service  Commission  from  owning 
securities  of  any  public  utility  over  which  he  has  super- 
vision. A  more  important  reason  doubtless  for  this  and 
^  other  changes  in  the  commission  is  the  general  belief  that 
M  appointments  to  the  commission  in  recent  years  have  been 
made  rather  to  award  "plums"  to  men  of  political  promi- 
nence than  to  select  experienced  business  men  competent 
to  discharge  the  great  responsibilities  laid  upon  the  com- 
missioners. 

The  Hughes  law  establishing  the  Public  Service  Com- 
mission fixed  the  salary  of  the  individual  commission- 
ers at  $15,000  per  annum,  an  unusually  high  figure  for 
a  public  officer.  The  idea  of  those  who  drafted  the  law 
was  that  this  high  salarj-  would  make  it  possible  to  se- 
cure the  appointment  on  these  commissions  of  men  of  a 
caliber  sufficient  to  command  such  an  income  in  their 
private  business,  and  further  that  men  so  liberally  paid 
for  their  services  to  the  public  would  be  free  from  the 
temptation  to  accept  graft  in  any  form.  It  was  also  hoped 
that  the  governors  of  the  state  would  appreciate  the  enor- 
mous responsibility  placed  upon  the  Public  Service  Coni- 
m.ission  and  in  making  appointments  to  it  would  try  to 
find  men  who  were  of  such  ability  and  reputation  as  to 
be  worth  such  a  salary. 

This  hope  has  not  been  realized.  Appointments  to  the 
Public  Service  Commission  in  recent  years  have  not  been 
made  because  of  the  knowledge  and  experience  of  the 
candidates  concerning  the  operations  of  public  utility 
companies,  but  the  selection  has  been  made  apparently 
for  political  reasons.  Of  course  it  does  not  follow  that  be- 
cause a  man  is  a  politician  he  is  either  dishonest  or  in- 
competent. Ability  of  some  sort  is  undoubtedly  a  requi- 
site if  a  man  is  to  achieve  prominence  in  politics.  It  is 
increasingly  clear,  however,  that  in  order  to  render  the 
best  service  on  a  public  utility  commission  a  man  not  only 
ought  to  possess  honesty  and  ability,  but  he  should  be 
reasonably  familiar  with  the  operations  of  public  utility 
companies  and  with  the  practice  of  their  control  on 
behalf  of  the  public,  which  has  been  developed  dur- 
ing the  past  dozen  years.  As  has  often  been  pointed 
out,  Germany  far  excels  all  other  countries  of  the  world 


in  the  excellence  of  its  municipal  governments.  One 
reason  for  this  success  undoubtedly  is  that  in  Germany 
the  business  of  managing  a  city's  affairs  is  in  the  hands 
of  experts.  A  man  who  makes  a  reputation  for  excellent 
work  in  a  small  city  is  often  called  to  a  larger  city  where 
he  can  make  good  use  of  the  experience  he  has  acquired. 
We  have  had  the  beginning  of  this  sort  of  thing  in  the 
United  States  within  the  last  two  or  three  years  under 
the  city-manager  system,  wliere  in  a  number  of  cases  en- 
gineers experienced  in  municipal  administration  have 
been  sought  for  and  engaged  as  city  managers  in  other 
cities  than  those  where  they  had  gained  their  experience. 

We  will  not  make  a  great  success  of  commission  con- 
trol of  public  utilities  in  this  country  until  the  men  ap- 
pointed on  the  commissions  are  selected  for  their  ability 
and  experience.  A  very  slight  beginning  has  been  made, 
it  is  true,  in  the  appointment  on  the  Interstate  Commerce 
Commission  of  men  who  had  previously  made  distin- 
guished records  by  service  on  state  utility  commissions; 
but  it  ought  to  be  possible  in  the  appointment  of  public 
utility  commissions  to  go  outside  .state  boundaries  and  se- 
lect for  appointment  men  who  have  made  good  records 
in  the  service  of  other  states. 

Undoubtedly  before  any  such  sweeping  reform  as  this 
can  take  place,  a  great  deal  must  be  done  in  the  education 
of  public  opinion.  At  jjresent  the  public  is  distrustful 
in  these  matters  and  is  even  more  likely  to  trust  a  poli- 
tician with  whose  name  it  has  some  familiarit}'  than  it 
would  be  to  trust  a  man  with  expert  knowledge  and  ex- 
perience of  whom  it  has  never  heard.  Until  the  public  is 
better  educated  as  to  the  value  of  experience  in  the  control 
of  public  utilities  it  will  usually  be  necessary  to  appoint 
men  like  Mr.  Straus,  who  has  been  appointed  to  succeed 
Judge  McCall,  not  because  he  has  any  special  knowledge 
or  experience  in  the  work  of  the  commission,  but  because 
he  is  a  man  widely  kno^vn  and  possessing  public  con- 
fidence. 

li] 

tllhx®  EEagairaees' 

The  annual  message  of  the  President  to  Congress  pro- 
poses an  enormous  increase  in  the  military  and  naval 
establishments  of  the  United  States.  That  the  civilian 
engineers  of  the  country  are  to  play  an  important  part 
in  this  preparedness  program  is  a  foregone  conclusion. 
There  are  probably  few  American  engineering  societies 
which  have  not  already  listened  to  talks  by  military  of- 
ficers on  national  defense  and  heard  the  principles  of 
military  engineering  explained.  Several  local  societies 
have  gone  so  far  as  to  seek  specific  instruction  in  mili- 
tary science  for  their  members.  A  committee  represent- 
ing the  five  great  national  engineering  societies  has  been 
working  with  the  War  Department  for  months  upon  a 
method  of  utilizing  these  organizations  in  a  scheme  for 
national  defense,  and  is  .soon  to  report  on  the  legisla- 
tion it  has  framed.     Evidently,  interest  is  not  lacking. 
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The  President  proposes  to  increase  the  Corps  of  En- 
gineers by  15  companies.  At  least  50  additional  engi- 
neer officers  will  he  required  for  this  force,  so  it  seems 
probable  that  civilian  engineers  may  obtain  some  of  these 
commissions.  In  the  army  as  a  whole  about  2,000  addi- 
tional commissioned  officers  will  be  required,  and  the 
logical  candidates  for  these  commissions,  according  to 
what  engineering  societies  are  being  told,  are  the  younger 
graduates  from  the  engineering  schools. 

Moreover  it  is  proposed  to  build  up  a  volunteer  army 
of  400,000  part-time  men,  to  be  raised  in  groups  of 
133,000  a  year  for  a  period  of  three  years.  A  large  num- 
ber of  volunteer  officers  will  be  required  for  these  troops, 
as  well  as  750  permanent  officers  to  train  them;  and 
here  again  the  technical  graduate  and  engineer  are  like- 
ly to  come  to  the  front.  It  has  been  publicly  stated  by 
responsible  army  officers  that  every  technical  graduate 
with  an  elemertary  knowledge  of  military  science  is  a 
potential  army  officer. 

As  to  the  methods  by  which  military  training  for 
both  regular  and  reserve  officers  is  to  be  imparted,  three 
schemes  are  proposed  by  the  Secretary  of  War  in  his  an- 
nual report.  One  is  to  organize  a  certain  number  of 
cadet  companies  to  be  attached  to  the  regular  army  units. 
These  cadets  will  receive  special  pay  and  will  engage 
to  serve  one  year  with  the  cadet  corps  and  five  years 
in  the  reserve  army  corps.  Their  year  in  the  cadet  corps 
will  consist  of  intensive  training  in  all  positions  in  the 
company  from  private  to  commissioned  officer.  A  second 
scheme  is  to  reorganize  the  military  departments  of  the 
various  colleges  and  universities  under  the  direction  of 
army  officers,  so  as  to  make  them  in  effect  officers'  train- 
ing schools.  The  third  method  is  to  commission  present 
officers  of  the  National  Guard,  technical  graduates  of 
military  training,  civil  engineers,  railway  men  and 
others.  It  is  also  proposed  to  increase  the  capacity  of  the 
Military  Academy  at  West  Point  to  770  students,  which 
is  146  more  than  at  present. 

Additional  training  for  reserve  officers  may  be  given 
in  connection  with  the  training  of  the  Continental  army 
or  Ijy  their  assignment  for  service  with  the  regular  army. 
Officers  and  men  of  the  reserve  force  will  receive  pay  on 
the  same  basis  as  the  regular  army  for  the  time  actually 
occupied  in  the  service. 

Repugnant  as  war  and  destruction  are  to  every  peace- 
loving  American,  they  are  doubly  so  to  the  engineer  who 
has  ever  clung  tenaciously  to  Telford's  definition  of 
engineering  as  "directing  the  great  sources  of  power  in 
nature  for  the  use  and  convenience  of  man."  The  folly 
of  diverting  those  sources  of  power  to  the  destruction 
of  life  and  property  is  perhaps  more  keenly  appreciated 
by  the  engineer  than  by  any  other  professional  man,  for 
the  engineer  spends  his  life  in  the  design  and  execution 
of  structures  for  preserving  and  safeguarding  life  and 
property — for  such  purpose  indeed  in  the  last  analysis 
are  sewers,  water-works,  bridges  and  nearly  every  other 
engineering  structure  which  could  be  named. 

Nevertheless  engineers  well  understand  that  in  the 
event  of  actual  war,  engineers  everywhere  will  have  to 
assume  great  responsibilities.  In  the  European  war  the 
pioneers  and  the  miners  and  sappers  have  become  the 
main  reliance  of  the  advanced  troops.  The  frontiers  of 
belligerent  European  countries  have  been  converted  into 
practically  continuous  lines  of  trenches  under  the  direc- 
tion  of  engineer  officers.     The  engineers   charged  with 


the  maintenance  and  ojieration  of  lines  of  transport  and 
communication  are  as  essential  to  the  military  operations 
as  the  men  behind  the  guns.  On  the  other  hand  there 
are  engineer  troops  whose  service  is  wholly  destructive; 
bridges,  railways,  tunnels,  roads,  etc.,  must  be  demol- 
ished behind  a  retreating  army. 

If  a  preponderance  of  sound  public  sentiment  is  for 
preparedness,  engineers  will  be  ready  to  respond  to  the 
patriotic  duties  asked  of  them.  The  military  training  they 
receive  will  have  value  anyway.  Col.  William  M.  Black, 
Corps  of  Engineers,  U,  S.  A.,  has  said  that  the  chief 
fault  to  be  found  with  civilian  engineers  in  military  work 
is  the  lack  of  a  sense  of  proportion — a  tendency  to  give 
more  time  and  weight  to  methods  and  refinement  than 
expediency  justifies.  For  instance,  in  military  topog- 
raphy the  engineer  nmst  learn  to  sacrifice  a  certain 
amount  of  accuracy  to  speed,  and  yet  retain  a  high  degree 
of  accuracy  in  the  essentials  for  which  the  topographic 
survey  is  to  serve.  In  other  words  the  study  of  mili- 
tary engineering  ought  to  cultivate  Judgment,  prompt 
decision,  discrimination  and  foresight — all  excellent  qual- 
ities for  any  engineer,  civil  or  military,  to  possess. 

(CIhincgi^o''§   Cafts^   C©^inicnE  Orders 


The  publication  of  the  report  by  the  Chicago  Associa- 
tion of  Commerce  Commission  demonstrating  that  the 
electrification  of  the  railways  of  Chicago  is  financially  im- 
practicable was  promptly  responded  to  by  the  City  Coun- 
cil, which  on  Dec.  G  by  a  unanimous  vote  directed  its 
Railway  Terminals  Committee  to  prepare  such  ordinances 
as  would  bring  about  the  adoption  of  electric  traction  by 
the  steam  railways  entering  the  city. 

This  action  is  of  interest  as  showing  the  opinion  of 
scientific  investigation  held  by  the  average  Chicago  al- 
derman. Opinions,  however,  whether  held  by  individuals 
in  their  private  capacity  or  as  public  officials,  cannot  alter 
facts.  It  may  be  easy  to  pass  an  ordinance  obliging  rail- 
way corporations  to  do  certain  things.  It  is  quite  another 
thing,  however,  to  cause  these  things  actually  to  be  done. 

By  way  of  illustration,  in  certain  cities  of  the  North- 
west the  street-railway  companies  are  by  the  terms  of 
their  franchise  obliged  to  pave  the  space  between  and 
alongside  their  rails.  As  a  result  of  the  competition  of 
jitney  busses  and  private  automobiles,  however,  these 
railway  comj)anies  have  abandoned  all  their  paving  work. 
When  the  city  authorities  order  the  companies  to  do 
what  they  have  agreed  to  do,  the  companies  reply  that  they 
haven't  the  money  to  do  the  work  and  are  unable  to  get 
the  money ! 

The  question  whether  the  railways  entering  Chicago 
shall  spend  in  the  neighborhood  of  $250,000,000  on  elec- 
trification of  their  terminals  because  the  aldermen  of  Chi- 
cago order  the  work  done  is  a  question  a  great  deal  broader 
than  a  mere  conflict  of  authority  between  a  city  and 
certain  railways,  and  a  great  deal  broader  than  the  inter- 
ests of  Chicago  alone.  Before  the  railways  could  borrow 
the  huge  sum  of  money  involved  in  such  an  electrification 
they  would  have  to  gain  the  approval  of  the  State  Public 
Utility  Commission  and  very  likely  of  the  Interstate 
Commerce  Commission.  The  rights  of  many  thousands 
of  stockholders  and  bondholders  are  involved  and  the 
rights  of  communities  in  remote  states.  If  the  railways 
were  to  strain  their  financial  resources  to  raise  this  great 
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Slim  and  spend  it  on  work  yii'ldiiig  no  financial  rt'turn,  it 
would  seriously  alt'ect  their  ability  to  make  needed  im- 
provements on  other  parts  of  their  system  ])ossibly  a 
thousand  miles  distant.  It  might  be  an  important  factor 
in  making  neeessarj'  an  increase  in  passenger  and  freight 
rates.  It  is  certain  that  the  courts  which  may  pass  upon 
this  matter  will  investigate  very  carefully  the  scientific 
and  engineering  facts  in  connection  with  it,  even  though 
the  aldermen  of  Chicago  may  choose  to  ignore  them. 

A  year  ago  last  week  the  engineering  world  was  shocked 
by  the  news  of  the  partial  destruction  by  fire  of  the 
reinforced-concrete  buildings  at  the  manufacturing  plant 
of  Thomas  A.  Edison,  Inc.,  at  West  Orange,  N.  J.  Tlie 
first  reports  that  went  out  were  indeed  disconcerting, 
for  it  appeared  that  the  previously  accepted  high  repu- 
tation of  concrete  as  a  fire  resistant  had  been  seriously 
affected.  Later  news  and  views  showed  that  the  damage 
was  largely  to  the  contents  of  the  buildings  and  that 
the  whole  catastrophe  was  mainly  due  to  an  almost  child- 
ish disregard  of  the  first  principles  of  fire  protection. 
The  behavior  of  the  concrete  buildings  under  extreme 
conflagration  conditions,  however,  was  so  interesting  and 
in  some  cases  so  surprising  that  a  thorough  expert  in- 
vestigation of  the  fire  and  its  effects  was  imperative. 

Several  such  investigations  were  made,  among  them 
being  the  one  conducted  by  a  special  committee  of  the 
American  Concrete  Institute,  the  primary  results  of  which 
were  announced  at  the  annual  meeting  of  the  institute 
last  Febriiary.  It  was  not  until  last  month,  however, 
that  the  full  report  of  the  committee  was  made  public 
in  the  "Journal"  of  the  American  Concrete  Institute, 
dated  August,  1915.  This  report  comprises  over  a  hundred 
octavo  pages,  fully  illustrated  with  views  and  drawings, 
and  contains  in  addition  to  the  findings  of  the  committee 
the  discussions  at  last  February's  meeting  and  a  complete 
story  of  the  remarkably  effective  repairs  of  the  buildings 
iind  the  tests  of  the  repaired  sections. 

The  Edison  fire  was  capable  of  teaching  people  more 
things  about  concrete  and  fire  protection  than  any  one 
textbook  ever  published.  The  American  Concrete  In- 
stitute and  the  members  of  its  committee  are  to  be  con- 
gratulated in  the  way  in  which  they  rose  to  the  occa- 
sion in  translating  these  capabilities  into  certainty.  With 
a  generovis  distribution  of  this  report  among  engineers 
and  building  owniers,  the  public  estimation  of  reinforced- 
concrete  construction  will  be  raised  instead  of  lowered 
bv  the  Edison  fire. 


The  careful  planning  of  municipal  improvements  for 
years  to  come  is  notable  by  its  absence  in  American  cities. 
It  is  true  that  single  improvements,  particularly  water- 
works and  sewerage  systems,  are  so  planned  in  a  fair 
number  of  cities,  but  this  is  far  from  universal.  Beyond 
these  two  kinds  of  public  works  there  is  very  little  sys- 
tematic planning,  and  still  less  execution  of  such  plans 
as  are  made.  A  comprehensive  'program  of  municipal 
improvements  for  a  period  of  years  is  almost  unknown 
this  side  the  Atlantic. 

That  engineers  appreciate  the  value  of  a  municipal 
program   there   is   no   doubt,   but   comparatively   few   of 


them,  in  or  out  of  city  otiiccs,  have  a  clear  vision  of  ])laii- 
ning  for  the  future.  Fewer  still  have  the  courage  to  urge 
in  season  and  out  of  season  that  their  vision  should  be 
realized. 

It  is  a  pleasure  to  read  in  the  very  first  numiicr  of  "The 
Bulletin"  of  the  St.  Paul  Society  of  Civil  Engineers  these 
words : 

When  Is  St.  Paul  going  to  plan  its  future  requirements? 
As  little  as  $10,000  a  year  spent  now  in  planning  future 
e.xtensions  of  sewerage,  water-supply,  streets,  boulevards  and 
bridges  in  a  methodical  and  comprehensive  way  will  save 
the  next  generation  many  times  this  amount,  without  con- 
sidering the  resulting  chaotic  condition  that  will  be  left  as 
a  legacy  to  future  councils,  city  planners  and  engineers.  It  It 
is  not  done. 

It  is  to  be  l;oped  that  having  struck  so  true  a  note  in 
its  first  issue  "The  Bulletin"  will  never  tire  of  sounding 
it,  with  such  variations  as  will  prevent  monotony. 

It  is  hardly  necessary  to  add  that  the  present  seems 
to  be  an  exceptionally  good  time  to  plan  engineering 
works — not  alone  for  cities — for  winter  is  at  hand  and  ir 
some  quarters  construction  is  at  low  tide  for  other  thai 
seasonal  reasons.  Xeither  the  rigors  of  winter  nor  th( 
industrial  exigencies  of  the  period  are  such  as  to  militate 
against  careful  planning  for  the  future,  both  for  ir- 
dividual  classes  of  city  work  and  for  all  the  multifarious 
needs  of  the  modern  city. 

i%.rc]}an{b©c^i  EUsi'^®  Si.  Moimo-polls*'  ©f 

Readers  of  Engineering  Xeics  will  recall  the  succ(;ss- 
ful  fight  waged  by  the  structural  engineers  of  Illinois  to 
obtain  the  right  to  construct  buildings,  which  under  a 
previously  enacted  law  was  granted  as  a  monopoly  to  the 
architects.  Some  such  movement  will  apparently  have  to 
be  started  in  Michigan,  for  engineers  who  undertake  woi-k 
in  that  state  on  any  form  of  construction  may  run  foul 
of  a  new  law  just  passed.  According  to  the  letter  of  this 
new  statute,  any  structure  which  has  a  foundation,  walls 
and  roof  is  a  building,  and  any  person  engaged  in  the  busi- 
ness of  drawing  plans  and  specifications  for  such  structures 
is  an  architect  and  must  have  a  license  from  a  state  board 
in  order  to  engage  in  such  work. 

As  the  contributor  who  sends  the  information  regarding 
this  new  law  points  out  on  another  page,  rnider  this  broad 
definition  water-works,  filter  plants,  standpipes,  pumping 
stations  and  a  large  variety  of  other  engineering  struc- 
tures are  buildings,  and  any  engineer  who  makes  a  busi- 
ness of  drawing  plans  and  specifications  for  them  is  bv 
the  law  declared  to  be  an  architect.  It  can  readily  be 
understood,  however,  that  the  board  of  examiners  provided 
for  by  the  act  are  not  likely  to  license  as  an  architect  any- 
one who  does  not  conform  to  their  artistic  ideals. 

It  is  a  curious  illustration  of  the  crude  way  in  which 
important  legislation  is  often  drafted  that  after  making 
the  sweeping  provision  above  recited,  the  framers  of  th.e 
law  added  a  section  which  is  almost  equally  sweeping  in 
permitting  ani/  person,  firm  or  corporation  to  make  plans 
or  specifications  or  supervise  the  w'ork  on  any  building 
to  be  constructed  by  said  person,  firm  or  corporation. 

As  this  section  reads,  any  building  contractor  can  put 
up  buildings  without  paying  any  attention  to  licensed  ar- 
chitects, which  is  about  the  la.st  thing  the  architectural 
profession  desires.  Furthermore,  it  would  seem  to  permit 
an  owner  to  hire,  as  a  .salaried  employee,  an  unlici'iio'd 
architect  to  desiirn  his  buildincr. 
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Sir — Keferring  to  the  editorial  in  Eiif/iiirering  News 
of  Dee.  2,  1915,  on  the  savings  to  automobilists  by  im- 
proving the  roads,  it  may  be  of  interest  to  mention  some 
cost  data  that  I  have  kept  on  a  Ford  car  used  over  the 
rather  bad  roads  of  central  Florida. 

I  have  found  that  the  average  cost  for  about  7,-500 
mi.  during  two  years  has  been  slightly  more  than  6c. 
per  mi.  (not  counting  depreciation  or  interest  on  invest- 
ment), while  the  figures  kept  by  the  maintenance  de- 
partment of  the  United  States  Office  of  Public  Koads, 
as  published  in  Engineering  News,  Apr.  22,  1915,  show 
an  average  of  about  4c.  per  mi.  for  light  automobiles 
[also  Fords]  used  in  inspection  work  along  the  National 
Highway.  I  have  kept  careful  itemized  cost  accounts 
for'' my  car,  and  by  comparing  with  the  similar  figures 
of  the  Office  of  Public  Koads  I  find  that  my  costs  for 
gasoline  and  lubricants  are  only  slightly  in  excess  of 
-the  figures  obtained  on  good  roads,  but  the  cost  for  re- 
pairs and  replacement  of  damaged  parts  accounts  for 
nearly  all  of  the  difference.  My  cost  for  tires  has  not 
been  much  in  excess  of  that  obtained  on  good  roads. 

The  roads  in  this  section  are  mostly  of  sand-clay  con- 
struction. They  soon  develop  holes,  or  bumps,  or  ruts, 
^  that  an  automobile  is  subjected  to  very  severe  shocks 
IHBless  running  at  very  low  speed.  My  costs  for  repairs 
;,a4d  replacements  have  in  no  case  been  due  to  any  acci- 
:-<ient,  as  I  have  never  had  one.  I  have  rarely  run  faster 
than  20  mi.  per  hr.  and  never  as  fast  as  35  mi. 

I  find  that  nearly  all  car  owners  with  whom  I  have 
been  able  to  confer"  keep  no  cost  records  that  are  even 
approximately  complete;  they  are,  therefore,  in  dense 
ignorance  of  their  real  operating  cost.  If  this  situation 
is  general  throughout  the  country  I  fear  that  the  argu- 
ment put  forward  would  not  carry  much  weight  with 
automobilists— "Knowledge  can  convince  knowledge,  but 
knowledge  cannot  convince  ignorance." 

Gainesville,  Fla.,  Dec.  8,  1915.         J.  K.  Benton. 


Sir— An  article  published  in  Engineering  News,  Nov. 
25,  1915,  by  Daniel  T.  Pierce,  is  interesting  as  showing 
on'  the  part  of  tlie  courts  cited  a  remarkable  misappre- 
hension as  to  the  underlying  principles  of  competitive 
bidding  on  public  work. 

^  The  writer  has  had  a  large  experience  in  preparing 
specifications  and  receiving  bids  for  public  work,  and  m 

*prior  years  has  had  considerable  experience  m  the  prep- 
aration and  submission  of  bids  in  behalf  of  contractors 
for  public  work.  In  more  than  25  yr.  of  such  experience 
he  has  met  many  officials  to  whose  discretion  was  in- 
trusted the  letting  of  such  contracts.  He  found  the  large 
majority  of  these  officials  to  be  honest  men  with  little  or 


no  previous  experience  that  would  help  them  in  this  work. 
He  found  that  such  officials  need  the  protection  of  law 
against  the  greed  of  contractors  and  material  men,  the 
ambition  of  politicians  and  the  vanity  of  the  officials 
themselves. 

The  laws  governing  the  letting  of  contracts  for  public 
work  are  similar  in  most  states,  and  the  interpretation 
of  these  laws  by  the  courts  run  along  common  lines,  with 
the  exception  of  the  cases  cited  in  the  article  in  question. 
The  fundamental  principle  involved  in  the  letting  of 
contracts  for  public  work,  and  the  one  which  is  embodied 
in  the  laws  in  question,  is  that  the  work  should  be  done 
or  the  articles  furnished  at  the  lowest  cost  which  is  com- 
patible with  a  sufficiency  of  quality  and  a  fair  profit  for 
the  contractor. 

This  matter  of  obtaining  material  or  of  accomplishing 
work  at  the  lowest  cost  cannot  be  done  unless  the  bidders 
are  assured  of  fair  play.  Any  municipality  is  in  business 
too  long  and  lets  too  many  contracts  to  be  able  to  profit 
from  a  momentary  display  of  unfair  dealing  of  any  sort. 
Bidders  should  be  certain  that  there  will  be  no  favoritism 
and  that  no  political  influence  will  be  effective  in  the 
awarding  of  the  contract.  Furthermore,  in  order  to  be 
able  to  bid  the  lowest  price  which  is  compatible  with  a  fair 
profit,  the  bidder  should  have  a  maximum  of  opportunity 
to  buy  in  the  open  market. 

The  ideal  condition  of  letting  any  contract  is  to  specify 
a  single  standard  of  quality.  This  should  be  determined 
by  the  specifications,  either  by  tests  prescribed  or  by  some 
standard  article  that  is  in  the  market.  If  two  or  more 
standard  articles  are  specified  as  standards,  the  contractor 
or  the  seller  should  have  the  option  to  select,  and  the 
option  should  not  be  exercised  by  the  municipality.  This 
rule  applies  as  well  to  patented  articles,  which  are  inci- 
dental to  some  large  project.  The  municipality  shoidd 
specify  the  various  articles  which  may  be  used  for  the 
desired  purpose,  and  it  should  be  left  to  the  discretion  of 
the  contractor  to  furnish  the  one  he  selects.  This  policy 
will  relieve  the  official  of  a  vast  amount  of  pressure  from 
salesmen  and  their  friends  and  will  materially  reduce  the 
cost  of  the  work. 

The  practice  of  receiving  bids  from  each  of  the  bidders 
on  various  paving  blocks  is  vicious.  When  one  contractor 
submits  a  low  bid  on  one  paving  block  and  another  con- 
tractor submits  a  low  bid  on  another  paving  block,  the 
official  to  whose  discretion  is  left  the  awarding  of  the 
contract  is  immediately  besieged  by  the  various  contrac- 
tors and  their  friends,  by  the  material  men  who  furnish 
the  article  and  by  influential  politicians.  These  men 
present  to  the  inexperienced  official  the  alleged  merits  of 
the  various  paving  blocks  in  question  and  flatter  his 
vanity  until  he  believes  himself  competent  to  decide  the 
matter.  The  wisdom  of  such  a  decision  is  doubtful,  unless 
the  award  is  finally  made  to  the  lowest  bidder  of  all,  and 
however  the  decision  is  made,  the  contractor  whose  bid 
is  rejected  always  believes  the  decision  to  be  unfair  and 
to  have  l)cen  influenced  by  improper  consideration. 
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The  article  iu  ijuestiou  cites  a  number  of  eases  wliere 
there  was  attempted  competition  between  the  pavements 
of  diifercnt  character,  sucli  as  brick,  bitulithic  and  as- 
phalt. Such  competition  is  absurd  unless  all  of  the  pave- 
ments are  of  equal  merit  and  uidess  the  lowest  bid  of  all 
is  to  be  accepted  with  option  to  the  contractor  to  select 
the  pavement.  If  one  of  these  pavements  will  necessarily 
cost  much  more  than  one  of  the  others,  it  is  impossible  for 
such  a  pavement  to  compote  unless  the  bidder  on  this 
pavement  has  sufficient  inlluence  to  offset  the  low  price  on 
the  other  pavement.  Any  bidder  wastes  his  time  who 
submits  a  bid.  for  one  pavement  in  such  a  competition,  if 
the  official  has  already  made  up  his  mind  that  some  other 
pavement  is  much  more  desirable. 

It  is  quite  possible  to  submit  bids  on  alternate  forms 
of  construction;  for  e.xample,  bids  may  be  received  on 
either  brick  or  concrete  sewers,  where  the  option  is  left 
to  the  contractor  to  select  the  material  after  the  contract 
is  awarded.  That  will  produce  genuine  competition ;  but 
where  one  contractor  submits  a  low  bid  on  brick  and  an- 
other contractor  submits  a  low  bid  ou  concrete,  and  the 
friends  of  both  advocate  in  various  ways  the  relative 
merits  of  the  two  materials,  there  is  an  absence  of  the 
fundamental  principles  of  competitive  bidding. 

The  Illinois  courts,  in  accordance  with  these  ideas, 
have  decided  against  the  legality  of  competitive  bids  on 
a  bridge  based  on  two  or  more  designs,  for  the  expressed 
reason  that  such  a  method  of  bidding  tends  to  fraud  and 
collusion  between  the  bidders  and  the  public  officials. 
While  attempts  should  be  made  to  guard  against  collusion 
between  the  bidders,  the  dangers  of  such  collusion  are 
much  less  than  of  collusion  between  officials  and  bidders 
or  material  men  where  bids  are  received  in  such  a  manner 
as  to  permit  favoritism  in  the  award  of  the  contract. 

In  conclusion,  the  letting  of  contracts  for  public  work 
should  be  conducted  so  that  the  desirable  quality  will  be 
obtained  by  a  proper  specification  which  includes  neces- 
sary tests  or  standards,  and  low  prices  will  be  obtained  by 
giving  to  the  contractor  the  option  to  furnish  any  article 
which  is  covered  by  the  specifications.  This  option,  to  be 
exercised  after  the  contract  is  awarded,  is  of  very  material 
benefit  in  obtaining  a  low  cost  to  the  contractor  and  to  the 
public. 

The  official  should  have  discretion  to  reject  the  bid  of 
any  bidder  who  is  not  responsible,  that  is,  one  who  has 
not  the  ability,  financial  or  otherwise,  to  do  the  work. 
The  official  should  have  no  opportunity  to  favor  any  re- 
s])onsible  bidder,  but  should  be  compelled  either  to  award 
the  contract  to  the  lowest  responsible  bidder  or  to  reject 
all  bids.  All  bids  should  be  identical,  except  as  to  prices 
and  names  of  bidders.  There  should  be  in  no  bid  special 
conditions  or  qualifications  that  are  not  contained  in  all 
bids.  C.  D.  Hill, 

Engineer,  Board  of  Public  Improvements. 

Chicago,  111.,  Dec.  6,  1915. 
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Sir — This  is  to  point  out  some  inaccuracies  in  j'our 
editorial  comments  on  the  "Culebra  Slides  at  Panama," 
where  you  refer  to  the  Transcona  elevator  case.  You 
cite  this  incident  as  an  example  of  the  sudden  apparent 
change  to  a  state  of  plasticity  of  a  subsoil  under  certain 
conditions  of  moisture  and  pressure.     To  quote  your  own 


words:  "The  same  soil  carried  the  same  load  for  a  long 
time,  with  no  yielding;  but  when  some  slight  change 
in  its  nature — no  doubt  due  to  an  increase  in  water 
content — occurred,  quite  suddenly  the  bud  of  clay 
failed,     ..." 

Now  the  actual  facts  are  as  follows:  The  structure 
was  commenced  in  the  spring  of  1912,  a  phenomenally 
wet  spring,  and  completed,  as  far  as  building  operations 
were  concerned,  in  the  spring  of  191.3.  The  summer 
of  1913  was  spent  in  adjusting  the  machinery  and  in 
preparing  for  the  grain  rush  from  the  Western  Prov- 
inces in  the  fall.  The  computed  dead-load  under  foot- 
ings of  the  Storage  Annex  was  3,G00  lb.  per  sq.ft.,  and 
no  settlement  other  than  is  to  be  expected  in  a  building 
of  that  magnitude  was  observed  during  this  period.  The 
building  was  put  into  operation  in  the  first  week  of  Octo- 
ber. The  capacity  of  the  elevator  is  one  million  bushels, 
and  the  additional  load  induced  on  the  footings  when  the 
building  is  loaded  to  capacity  w-as  computed  at  4,000  lb. 
per  sq.ft.,  giving  a  maximum  load  of  6,620  lb.  per  sq.ft. 
Handling  the  grain  proceeded  steadily  until  Oct.  18,  the 
date  of  failure,  when  approximately  850,000  bushels  of 
wheat  had  been  stored,  the  corresponding  foundation  load 
being  6,100  lb.  per  sq.ft.  The  settlement  was  sudden, 
and  equilibrium  was  attained  in  about  12  hours.  Meteor-, 
ological  reports  show  that  the  rainfall  for  the  preceding 
two  months  was  very  slight  over  the  whole  province.  This 
W'Ould  appear  to  prove  that  increase  of  load,  and  not  of 
water  content,  was  the  immediate  cause  of  failure;  that 
the  viscosity  was  overcome  by  pressure  and  not  by  dilu- 
tion. 

There  is  no  doubt,  however,  that  a  waterbearing  stra-, 
tum  played  an  essential  contributing  part.  A  series  of, 
borings  showed  practically  uniform  conditions  over  the 
whole  site,  thus:  About  52  ft.  to  solid  rock,  made  up 
of  35  ft.  of  stiff,  impermeable  ''"blue"  clay,  5  to  ?  ft.  of 
greasy,  water-bearing,  yellow  clay  and  gravel,  and  the 
remainder  coarse  gravel  and  disintegrated  limestone.  The 
sequence  of  events  would  appear  to  be :  A  sudden  ver- 
tical subsidence  of  about  12  in.,  due  to  the  increased  pres- 
sure overcoming  the  viscosity  of  the  semiliquid  stratum; 
a  lean  toward  the  west  due  to  a  dip  in  the  bedrock; 
increased  unit  pressure  consequent  on  the  momentum 
gained  and  the  lessening  of  bearing  area  finally  render- 
ing plastic  the  impermeable  blue  clay. 

My  apology  for  burdening  you  with  these  details  is 
that  it  is  evident  your  source  of  information  cannot  have 
been  reliable  in  this  particular  instance;  and  as  by  as- 
sociating the  case  with  the  masterly  work  of  Governor 
Goethals  you  give  it  so  much  prominence,  I  feel  in  duty 
bound  to  correct  your  misapprehensions. 

"  P.  Burke  Gaffney,  B.  E.,  B.  Sc. 

Winnipeg,  Man.,  Dec.  2,  1915. 

Sir — If  the  writer  of  the  inquiry  on  page  1140  of  your 
issue  of  Dec.  9  will  write  to  the  Bureau  of  Animal  In- 
dustry, Department  of  Agriculture,  Washington,  D.  C, 
he  will  probably  be  able  to  secure  some  useful  advice 
concerning  the  utilization  of  the  liquid  wastes  from  cow 
sheds  accommodating  about  700  head.  These  have  a  con- 
siderable fertilizing  value  and  are  often  handled  sep- 
arately from  the  domestic  sewage-  of  farm  buildings. 

Aquaeius. 
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:<yNOPSIS — What  is  claUned  to  he  the  largest 
cotton  wareliouse  in  the  world  noiv  under  con- 
struction at  Atlanta,  Ga.  Distinguished  not  only 
by  size,  hut  hy  rapidity  in  construction.  Work 
started  in  Septemher  of  this  year;  cotton  storage 
started  early  in  Novemher.  Involved  200,000 
cu.yd.  excavation  and  six  large  buildings  on  40- 
acre  lot.  Fireproof  construction  results  in  marl-ed 
reduction  in  insurance  rates. 

The  European  War  and  the  consequent  depression  in 
the  cotton  market  are  responsible  for  the  construction  at 
Atlanta,  Ga.,  of  one  of  the  largest,  if  not  the  largest, 
cotton-handling  and  storage  warehouses  in  the  world.  The 
plant  comprises  six  large  reinforced-concrete  buildings — 
the  largest  240x1,100  ft.  in  plan — two  cotton  compresses 
and  a  complete  system  of  railway  connections  and  tel- 
pher transfer.  It  covers  practically  all  of  a  40-acre  plot 
of  ground  about  two  miles  from  the  center  of  the  city 
and  alongside  the  main  line  of  the  Central  of  Georgia 
E.R.,  with  track  connections  to  the  Southern  R.R.  Three 
months  ago  this  tract  was  a  wooded,  roughly  contoured 
lot.  Today  over  900  men  are  working  at  tree-cutting, 
earth  excavation  and  building  erection,  two  of  the  ware- 
houses are  practically  completed  and  each  day  trains  are 
bringing  in  cotton  to  be  stored  at  one  side  of  a  building 
the  other  end  of  which  is  still  under  construction.  The 
total  cost  of  the  work  will  be  about  $1,000,000.  It  is 
being  built  under  the  direction  of  Arthur  Tufts  as  de- 
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FIG.   1.     PLAN  OF  ATLANTA  WAREHOUSE  CO.'S   COTTON 
TERMINAL  AT  ATLANTA,  GA. 

signing  and  constructing  engineer,  by  the  Atlanta  Ware- 
Iiduse  Co.,  of  which  the  local  capitalist,  Asa  G.  Cand- 
ler, is  president. 

On  account  of  the  present  war  it  has   been   imprac- 
ticable to  market  the  cotton  crop  of  Georgia  at  anything 


like  reasonable  prices,  and  this  plant  is  intended  pri- 
nuirily  to  offer  to  the  farmers,  merchants  and  banks  am- 
ple facilities  for  storing  and  financing  their  cotton. 
Special  attention  has  been  paid  to  the  facilities  for  storing 
and  transferring  the  bales  so  that  warehouse  charges 
may  be  as  low  as  possible,  and  the  fireproof  construction 
and  ample  fire  protection  provided  have  resulted  in  a 
great  reduction  in  insurance  rates.  It  is  stated  by  the 
company  that  a  rate  of  20c.  per  .$100  per  annum  has 
been  secured,  which  means  that  a  bale  of  cotton  can  be 
insured  for  one  year  for  lOc,  the  lowest  rate  now  ex- 
isting in  the  South.  The  facilities  of  the  plant  are  being 
offered  to  anyone  that  wislies  to  store  his  cotton  and 
to  borrow  money  on  it,  as  well  as  to  those  that  wish 
the  usual  warehouse  accommodations. 

The  general  layout  of  the  plant  is  shown  in  Fig.  1. 
It  consists  of  one  large  building — a  combination  of  press 
rooms  and  warehouses  238  ft.  C  in.  wide  and  over  1,100 


PIG.    2.    TYPICAL   PANEL    OF    REINFORCED-CONCRETE 
WAREHOUSES 

ft.  long — and  five  other  warehouses,  each  98  ft.  wide 
and  varying  in  length  from  814  to  1,110  ft.  Railway 
tracks  run  along  both  sides  of  the  main  building  and 
down  the  opposite  side  of  the  lot,  and  overhead  trolleys 
eijnnect  all  parts  of  the  various  warehouses  with  the 
presses  and  the  loading  tracks.  Between  each  pair  of 
warehouses  is  a  wooden  covered  shed  and  a  concrete 
platform  which  is  used  either  as  a  delivery  or  receiving 
court.  In  one  corner  of  the  lot  is  a  concrete  office  and 
sampling  building  aL^oii.';  250x25  ft.  in  plan,  and  just  off 
the  main  building  is  a  158-ft.  high  reinforced-concrete 
water-tower  of  200,000  gal.  capacity,  which  will  supply 
tlie  sprinkler  and  fire-protection  system. 

All  of  the  buildings  are  of  reinforced  concrete,  of  uni- 
form type,  varying  only  slightly  to  meet  special  condi- 
tions. Except  for  warehouse  G,  at  the  lower  end  of  the 
main  building,  which  is  of  two  stories,  all  of  the  ware- 
houses are  one  story  high.  The  typical  construction  com- 
prises square  straight-rodded  reinforced-concrete  columns 
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resting  on  enlarged  bases,  whiili  I'not  direetly  on  tlie 
clay  bottom,  and  carrying  in  panels  about  20  ft.  square 
a  Hat  roof  slab  supported  by  rectangularly  placed  shal- 
low girders.  A  typical  panel  witiiout  the  reinforcement, 
which  varies  slightly  witii  conditions,  is  shown  in  Fig. 
2.     The  outside  walls  are  of   12-in.  thick  concrete,  and 


sawmill  has  been  set  up  on  tiic  ground  ami  also  a  bar- 
bemling  plant,  so  all  nuiterial  is  ilclivcrcd  in  liie  rougii 
and  worked  u])  as  needed. 

Slag  shipped  in  from  the  Birmingham  district  at  the 
rate  of  8  to  10  carloads  per  day  is  being  used  as  aggregate 
for  the  concrete.     All  .steel   is   rolled   rijiht   in    Atlanta. 
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DETAILS  OF  RAILROAD  TRESTLE  ALONGSIDE  OF    WAREHOUSE 


each  warehouse  is  separated  into  sections  about  75  ft. 
long  by  8-in.  concrete  firewalls  provided  with  fuse-link 
fire-doors.  There  are  no  expansion  joints  provided  either 
on  roof  or  walls  in  any  of  the  buildings.  The  floor, 
however,  is  made  up  of  6-ft.  squares  of  concrete  laid 
directly  in  the  earth  in  checkerboard  fashion,  with  tar- 
paper  joints.  The  roof  of  the  main  building  is  canti- 
levered  beyond  the  outer  row  of  columns  to  provide  a 
covered  way  for  the  outside  platforms  there.  Ventilation 
and  light  are  .secured  through  skylight  monitors. 

As  the  ground  slopes  sharply  down  from  the  front  end 
of  the  main  building,  the  railway  track  on  the  outside 
of  that  building  had  to  be  carried  on  a  trestle,  the  de- 
tails of  which  are  shown  in  Fig.  3.  This  consists  of 
unbraced  column  bents  spaced  16  ft.  8  in.  longitudinally 
and  23  ft.  transversely,  founded  each  on  a  continuous  in- 
\erted  T-beam  base  and  carrying  over  each  column  a 
transverse  floor-beam.  Centered  over  each  column  is  a 
balla.sted  railway  track  resting  on  a  continuous  reinforced- 
concrete  slab,  while  the  space  between  tracks  is  occu- 
pied by  an  elevated  reinforced-concrete  platform  which 
comes  level  with  the  car  floors. 

The  main  warehouse  is  equipped  with  two  AYebb  high- 
density  compresses,  which  are  capable  of  compressing 
cotton  to  a  density  of  32  lb.  per  cu.ft.  as  against  the 
work  of  an  average  compress,  which  is  221/0  lb.  per 
cu.ft.  One  of  these  presses  is  already  in  service;  the 
other  will  be  placed  when  required. 

The  construction  has  been  carried  on  with  the  utmost 
rapidity.  The  lot  was  not  entered  until  the  last  part  of 
August,  when  tree-cutting  commenced.  Steam  shovels 
started  reducing  the  grade  the  first  week  in  September. 
The  greatest  cut  made  was  about  20  ft.  in  the  charac- 
teristic Georgia  red  clay,  which  is  being  rapidly  moved 
by  dinky  trains  to  level  up  the  low  places  on  the  ground. 
Footings  were  made  by  cutting  square  holes  in  the  stiff 
clay  and  filling  them  with  concrete,  on  which  the  column 
forms  were  erected.  All  form  work  has  been  standard- 
ized, and  as  the  panels  are  only  of  two  or  three  sizes, 
the  forms  are  being  used  over  again  several  times.     A 


Concreting  is  being  carried  on  from  five  separate  plants, 
which  are  mo\ed  from  place  to  place  as  required.  Each 
plant  comprises  a  mixer,  the  feed  trough  to  which  is  sunk 
below  ground,  and  a  low  timber  tower  which  elevates  the 
bucket  to  the  roof  level,  where  the  concrete  is  wheeled 
in  buggies  to  the  needed  location.  All  of  these  plants 
are  driven  by  steam,  piped  from  a  central  plant. 


Due  to  metering,  the  city  has  reduced  consumption  to 
70  gal.  per  capita  per  day — giving  now  about  9,.5i)0,000 
gal.  per  day.  In  191G  the  new  system  will  make  available 
26,000,000  gal. 

Some  cast-iron  pipe  laid  in  1851  and  in  continuous 
service  has  been  replaced  to  increase  capacity.  '  It  was 
horizontal-cast  uncoated  pipe  and  was  somewhat  tuber- 
culated  and  filled.  If  the  size  had  been  ample  it  could 
have  been  cleaned.  Sections  were  studied  for  condition 
and  flow.  A  4-in.  pipe  gave  the  capacity  of  new  coated 
21/2-111.  In  the  new  work  of  the  City  of  Hartford  over 
16,000  tons  of  cast-iron  pipe  had  been  purchased,  and  the 
rejections  ran  from  3  to  62%  of  various  lots,  the  average 
being  11%.  The  rejections  from  the  maker  of  the  larg- 
est amount  ran  about  7%.  The  cost  of  inspection  was 
28c.  per  net  ton  of  accepted  pipe.  Since  careless  foundry 
methods,  lack  of  skilled  labor  and  improper  foundry  mix- 
tures were  to  blame,  it  was  advocated  that  the  maker 
should  pav  for  the  inspection  of  rejected  pipe  in  excess 
of  10%. 

The  per  capita  use  of  water  in  Hartford  has  been 
studied,  and  the  distrii)ution  by  main  pur])oses  found  to 
be  as  follows:  Public  uses,  3  gal.  per  day;  domestic  serv- 
ice, 34;  manufacturing,  19  ;  leakage  and  unaccounted  for, 
14;  total,  70  gal.  The  amount  actually  drawn  by  the  fire 
department  was  very  small  CVo  pint  per  capita  per  day), 
though  the  rate  of  demand  was  extreme. 


•From   paper  by  Chief  Engineer 
England    Water-Works   Association. 


C.   M.    Saville   before   New 
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As'clhiBtects''  Lriceirase  Lsi^y^  ^^rn^lh 

By  Hekman  K.  Higgins* 

Some  extracts  from  the  recently  enacted  Michigan  li- 
cense law  for  architects  are  here  given.  At  first  glance 
it  would  appear  that  engineers  are  not  affected,  but  a 
closer  study  shows  that  the  enactment  may  be  construed 
by  the  courts  to  mean  almost  anything. 

Section  1  and  the  sections  from  3  on  contain  the  orig- 
inally intended  enactment  and  provide  machinery  for 
enforcement,  incidentally  levying  a  tax  on  all  architects. 
The  fundamental  requirement,  that  unqualified  persons 
shall  not  use  the  term  architect,  is  not  only  perfectly 
just,  but  so  fair  and  right  that  we  all,  as  engineers, 
applaud  it.  With  these  sections  we  have  no  possible 
quarrel. 

With  Section  2,  however,  the  case  is  altogether  differ- 
ent. Purporting  to  define  the  term  architect,  it  entirely 
ignores  the  architect  proper,  but  includes  practically 
everybody  else  engaged  in  construction  work.  Not  con- 
tent with  so  doing,  the  law  goes  on  to  define  "building" 
in  such  manner  that  it  omits  all  reference  to  much 
that  is  legitimately  architecture — for  example,  monu- 
ments, landscape  work,  town  planning,  etc. — and  in- 
cludes such  entirely  nonarchitectural  work  as  caissons, 
tunnels,  cranes,  filters,  etc. 

Taken  altogether,  the  law  stands  as  prohibiting  to  all 
persons  not  registered  as  architects  the  use  of  any  words, 
letters  or  devices  to  indicate  that  the  person  using  the 
same  is  engaged  in  the  business  of  drawing  plans  and  spe- 
cifications for  the  erection,  enlargement  or  alteration  for 
others  of  structures  consisting  of  foundations,  walls  and 
roof,  with  or  without  other  parts. 

It  will  thus  be  seen  that  in  the  improbable  case  that 
the  courts  sustain  these  definitions  and  inadertake  to  en- 
force them  logically,  it  will  be  unlawful  to  either  ad- 
vertise or  practice  most  branches  of  engineering  in  the 
State  of  Michigan.  It  will  also  be  necessary  for  all  engi- 
neers who  do  advertise  to  keep  outside  the  jurisdiction 
of  the  iliehigan  courts.  This  follows  from  the  fact  that 
practically  all  branches  of  engineering  involve  the  use  of 
some  kind  of  structure  comprising  foundation,  walls  and 
roof.  Power  plants,  gatehouses  for  reservoirs,  tunnels, 
subways,  filter  plants,  sewage-pumping  stations,  stand- 
pipes,  cranes,  etc.,  are  all  included,  to  say  nothing  of  the 
work  in  toto  of  structural  and  mill  engineers. 

Of  course  the  courts  may  speedily  nullify  the  law  as  a 
whole  or  such  part  as  is  affected  by  Section  2,  but  the 
greater  probability  is  that  there  will  be  a  progressive  in- 
terpretation covering  only  minor  points  at  first,  and  that 
later,  in  perhaps  a  decade  or  so,  it  will  be  found  that  the 
whole  scope  of  the  law  will  be  enforced.  Engineers  can 
all  see  what  that  would  mean  for  them. 

Another  interesting  phase  of  the  matter  is  the  law's 
relation  to  both  engineers  and  architects  outside  the 
State  of  Michigan.  Much  of  the  work  in  Michigan  is 
now  done  by  Ohio  architects  and  engineers,  who,  being 
outside  the  state's  jurisdiction,  do  not  pay  the  tax  and 
can  use  the  proscribed  letters,  words  and  devices. 

In  any  event  the  fact  that  such  a  law  can  be  enacted 
without  opposition  and  with  no  public  notice  indicates 
that  engineers  should  actively  seek  in  all  states  license 
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laws   that  will   put  them   in   position   to   forestall   such 
a  law  as  this. 

It  will  be  further  noted  that  all  owners,  builders  and 
contractors  are  exempted  from  the  operation  of  the  law 
so  far  as  work  for  themselves  is  affected.  This  exemp- 
tion probably  explains  why  so  little  publicity  was  given 
the  bill.  All  the  organized  interests  being  excepted,  there 
was  no  one  to  make  a  fuss,  and  the  engineering  profes- 
sion simply  knew  nothing  of  it.  Very  few  know  any- 
thing of  it  now. 

Pkovisions  of  the  Law  as  Enacted 
The  following  are  some  of  the  more  important  provi- 
sions of  the  law : 

Section  1.  No  person  sliall  use  tiie  title  "architect,"  or  any 
variation  of  the  same,  or  use  any  other  words,  letters  or  de- 
vice to  indicate  that  the  person  using  the  same  is  an  archi- 
tect, after  six  months  subsequent  to  the  passage  of  this  act, 
witliout  being  registered  as  an  architect,  in  accordance  with 
the  provisions  of  this  act.  Any  person  who  shall  have  been 
engaged  in  the  practice  of  architecture  under  the  title  of 
architect  prior  to  the  time  this  act  takes  effect,  may  secure 
such    certificate    in     the    manner    provided    by    this    act. 

Section  2.  Any  person  engaged  in  the  business  of  drawing 
plans  and  specifications  for  the  erection,  enlargement  or  al- 
teration of  buildings  for  others,  and  to  be  constructed  by 
other  persons  than  themselves,  is  hereby  declared  to  be  an 
architect  within  the  provisions  of  this  act.  The  term  "build- 
ing" in  this  act  shall  be  understood  to  be  a  structure,  con- 
sisting of  foundations,  walls  and  roof,  with  or  without  other 
parts;  but  nothing  contained  in  this  act  shall  be  construed  to 
prevent  any  person,  firm  or  corporation,  whetlier  owner,  con- 
tractor, mechanic  or  builder,  from  making  plans  or  specifica- 
tions for  or  supervising  the  erection,  enlargement  or  alter- 
ation of  any  building  that  is  to  be  constructed  by  any  such 
person,  firm  or  corporation,  or  its  agents,  servants  or  em- 
ployees. 

Sections  3  to  13  inclusive  refer  to  the  appointment 
and  work  of  an  examining  board  of  five  members  in 
whose  hands  the  i.ssue  of  license  certificates  is  placed. 
The  following  sections  cover  the  qualifications,  nature  of 
examinations,  etc. : 

Section  14.  Any  person  of  legal  age  and  of  good  moral 
character,  upon  the  payment  of  a  fee  of  $10,  may  apply  for 
examination   for   registration    under   this  act. 

Section  15.  The  applicant  shall  satisfactorily  pass  an  ex- 
amination in  such  technical  and  professional  courses  as  are 
established   by    the    board    of   examiners. 

Section  16.  The  examination  shall  have  special  reference  to 
the  planning,  design  and  construction  of  buildings:  the  ex- 
amination shall  be  in  two  parts,  A  and  B,  as  follows:  A — 
Test  of  the  knowledge  of  tlie  candidate  of  the  strength  of 
materials,  construction  and  architectural  design.  B — Test  of 
the  ability  of  the  candidate  to  make  practical  application  of 
the  above  knowledge  in  the  professional  work  of  an  archi- 
tect, and  in  the  duties  of  a  supervisor  of  construction  of  build- 
ings. 

Section  17.  In  lieu  of  the  first  part  of  the  examination.  A, 
the  board  of  examiners  may  accept  a  diploma  of  graduation 
from  a  recognized  college  or  school  of  architecture,  whose 
requirements  conform  to  the  standard  minima  of  the  Asso- 
ciation of  Collegiate  Schools  of  Architecture. 

Section  IS.  The  second  part  of  the  examination,  B,  must 
be  taken  by  all  candidates. 

Section  19.  In  lieu  of  all  examinations  the  board  of  ex- 
aminers shall  accept  registration  or  certification  as  an  arch- 
itect in  another  state  or  country  where  the  standard  qualifi- 
cations for  the  same  are  not  lower  than  those  required  by  the 
board  of  examiners  under  this  act. 

Section  20.  The  board  of  examiners  in  lieu  of  all  examina- 
tion shall  accept  satisfactory  evidence  as  to  the  applicant's 
character,  competency  and  qualifications,  and  satisfactory  evi- 
dence that  the  applicant  has  been  actually  engaged  in  the 
practice  of  architecture  under  the  title  of  architect  on  his  own 
account  or  as  a  member  of  a  reputable  firm  or  association 
prior  to  Feb.   5,  1915. 

Section  21.  The  result  of  every  examination  or  other  evi- 
dence of  qualification,  as  provided  by  this  act.  shall  be  re- 
corded by  the  secretary  of  the  board  of  examiners  and  the 
said  board  shall  issue  a  certificate  of  registration  to  every 
person  having  passed  such  examination  or  as  being  other- 
wise   qualified    to    be    entitled    to    receive    same. 
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Section  24.  The  board  of  examiners  nmy  revoke  any  cer- 
tificate, after  30  clays'  written  notice  to  tlie  iioUler  thereof  and 
after  a  hearing  before  the  board  of  examiners,  upon  proof 
that  such  certificate  has  been  obtained  by  fraud  or  mis- 
representation, or  upon  proof  that  the  holder  of  such  certifi- 
cate has  been  guilty  of  malfeasance  or  gross  incompetency  in 
connection  with  his  practice  of  architecture. 

Section  25.  Any  violation  of  the  provisions  of  this  act 
shall  be  a  misdemeanor,  punishable  for  the  first  offense  by  a 
fine  of  not  more  than  $100,  and  for  a  subsequent  offense  by  a 
fine  of  not  more  than  $riOO  or  imprisonment  for  not  more  than 
one  year,  or  both  in  the  discretion  of  the  court. 


Readers  of  Engincpring  News  are  already  familiar  with 
the  ingeniou.s  "fall  iucreaser"  invented  by  Clemens 
Ilerschel  and  described  in  this  journal,  Jan.  14,  1915, 
p.  84.  As  will  be  remembered,  the  object  of  the  "fall 
iucreaser"  is  to  supplement  the  power  of  a  hydraulic 
turbine  at  sea.sons  when,  on  account  of  high  flood  stages, 
tiie  level  of  the  tailwater  rises  and  the  effective  head  on 
Ihe  power  plant  is  reduced. 

At  the  annual  meeting  of  the  American  Society  of 
l\lechanical  Engineers  last  week,  Mark  A.  Replogle,  of 
Akron,  Ohio,  described  a  unique  hydraulic  power  plant 
at  the  farm  and  residence  of  Henry  Ford,  on  the  Rouge 
River,  Dearborn,  Mich.  This  power  plant  contains  two 
turbines  designed  to  develop  85  hp.  at  the  normal  head 
of  the  stream,  which  is  only  8  ft.  The  head,  however,  is 
subject  to  great  variation.  At  extreme  high  water  in 
the  Detroit  River,  into  which  the  Rouge  River  discharges 
a  little  way  below  the  power  plant,  the  tailwater  may  rise 
nearly  to  the  level  of  the  top  of  the  dam,  when  the  power 
plant  nnist  of  course  shut  down.     Such  conditions  last 


FIG.  1.    SECTION  THROUGH  THE  POWER  HOUSE 

only  a  few  hours,  but  there  are  periods  lasting  sometimes 
for  weeks  when  the  head  over  the  dam  is  only  2  to  5  ft. 
In  order  to  sup]3lement  the  power  of  the  turhines  at 
times  of  flood  water  when  the  head  is  reduced,  the  engi- 
neers designed  what  they  term  a  "discharge  accelerator." 
The  purpose  of  this  device,  like  that  of  Mr.  Herscheirs 
"fall  increaser,"  is  to  use  the  power  of  some  of  the 
surplus  water  to  produce  a  suction  on  the  draft  tube  of 
the  turbine.  In  Mr.  Herschell's  "fall  increaser"  the 
])riuciple  of  the  veuturi  tube  is  utilized.    The  suction  at 


PIG.  2.    VIEW   OF   THE   COMPENSATOR 

the  throat  of  the  venturi  tuhe  is  jnade  to  increase  the 
suction  in  the  turbine  draft  tube.  In  ^Ir.  Replogle's 
"discharge  accelerator"  the  principle  of  the  venturi  tube 
is  also  utilized,  but  the  flood  water  is  discharged  in  an 
annular  jet  around  the  exterior  of  the  cylinder  of  water 
issuing  from  the  draft  tube.  The  accompanying  sectional 
drawing  of  the  power  house  and  the  photograph  of  the 
turbine,  connected  draft  tube  and  discharge  accelerator 
set  up  in  the  shop  will  make  the  operation  clear. 

Tests  on  this  power  plant,  made  on  Mar.  18  last,  were 
described  in  Mr.  Replogle's  paper.  At 
the  time  of  the  test  the  head  on 
the  turbine  was  slightly  over  8  ft.  The 
turbine  was  run  without  the  acceler- 
ator and  developed  approximately  90 
hp.  With  the  accelerator  gate  open 
20%,  the  power  was  increased  to  about 
93  hp.,  although  the  head  was  re- 
duced 2  in.  With  the  accelerator  gate 
open  80%,  the  turbine  developed  about 
110  hp.,  although  the  head  was  re- 
duced to  7.43  ft.  The  stage  of  water  in 
the  stream  was  so  low  at  the  time  that 
the  accelerator  sucked  considerable  air. 
ilr.  Replogle's  paper  did  not  state 
whether  tests  had  been  made  upon  the 
turbine  to  determine  to  what  extent 
the  accelerator  would  increase  the  tur- 
bine's power  under  the  conditions  of 
flood  water  and  very  low  net  head  on 
the  turbine. 

ls\v.  Replogle's  paper,  when  presented 
at  the  meeting,  was  discussed  by  Mr.  Herschel,  who  said 
that  he  had  experimented  with  a  device  operating  on  a 
somewhat  similar  principle  to  the  Replogle  accelerator  be- 
fore designing  his  "fall  increaser."  The  efficiency  of  the 
apparatus  was  so  poor,  however,  that  he  abandoned  it. 
With  the  "fall  increaser"  Mr.  Herschel  found  that  the 
flood  water  falling  through  the  apparatus  converted  30% 
of  its  theoretical  energy  to  power  in  the  turbine.  Where 
the  amount  of  flood  water  is  limited  it  should  be  used 
with  reasonably  liigh  etficiency. 
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The  appoiiitnifiits  of  live  of  the  six  cily  ilepartinent 
heads  have  l)eeii  announced  by  ^Mayor-Elect  Thomas  K. 
Smith  of  Philadelphia.  The  new  Director  of  the  Depart- 
ment of  City  Transit  is  to  be  announced  later. 

The  Department  of  Public  Works  is  to  be  headed  by 
George  E.  Datesman,  for  several  years  Principal  Assistant 
Engineer  of  the  Bureau  of  Surveys.  He  was  born  in 
West  .Milton,  Penn.,  in  1863  and  was  graduated  from 
Lafayette  College  in  civil  engineering  in  1883.  After 
graduation  he  spent  a  year  in  architectural  work  in  Des 
Moines,  Iowa,  and  a  year  as  a  mining  engineer  in 
charge  of  collieries  in  Luzerne  County,  Pennsylvania. 
Mr.  Datesman  entered  the  service  of  the  City  of  Philadel- 
phia in  1885  as  a  draftsman.  Except  for  three  years 
(1888  to  1891)  he  has  been  continuously  with  the  city 
engineering  department,  having  served  as  Chief  Draftsman 
of  the  Bureau  of  Surveys  and  since  1893  as  Principal 
Assistant  Engineer. 

The  new  Director  of  Department  of  Wharves,  Docks 
and  Ferries  is  to  be  George  S.  AYebster,  now  Chief 
Engineer  of  the  Bureau  of  Surveys.     He  was  born   in 


^I^^^^^^HhB^'  ^^I^^^^^I 

^^^Hff    -^^:  "^x  ^^^^M 

^^H^    ^'  ^^^1 

^^^^^^^^^^^^^^^^^^^^^^Kl.  "  iA^            xNtifll^^^^^H 

J^;^S^^:^^ 


Philadcliihia  in  1855  and  was  graduated  in  civil  engineer- 
ing from  the  University  of  Pennsylvania  in  1875.  His 
early  experience  was  with  the  Bureau  of  Surveys,  and  in 
1893,  after  10  years'  absence  in  other  public  work,  he  was 
aiijiointed  Principal   Assistant  Engineer  of  the  Bureau. 


In  1893  he  was  promoted  to  be  Chief  Engineer.  During 
his  administration  of  the  Bureau  of  Surveys  designs  were 
prepared  for  many  public  works,  the  most  important  of 
which  were  perhaps  the  water-filtration  plant  at  Torres- 
dale  and  many  notable  bridges. 

The  new  Assistant  Director  of  the  Department  of 
Wharves,  Docks  and  Ferries  is  to  be  Joseph  F.  Hasskarl, 
a  consulting  engineer  of  Philadelphia.  He  was  born  in 
JIazleton,  Penn.,  in  1863,  and  was  graduated  from 
Elmhurst  College.  He  entered  the  service  of  the  United 
States  Engineer  Department  in  1883,  the  same  year  being 
made  Chief  Inspector  of  harlwr  work  at  Philadelphia.  He 
was  successively  promoted  through  various  grades  to  be 
Principal  Assistant  Engineer  in  direct  charge  of  Delaware 
Eiver  work.  In  1907  he  was  appointed  Assistant  Director 
of  the  Philadelphia  Department  of  Wiarves,  Docks  and 
Ferries;  in  1909  he  was  made  Acting  Director  and  for 
a  short  time  after  1911  was  Director. 
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Meclhairaicsil  KEa^airaeeirs  Meeti 

Tlie  thirty-.-;i.\th  aiiuual  iiu'i'tiiif,'  nf  tlu'  Amuriraii  So- 
ciety of  ^leohaiiical  Engineers  was  held  last  week  at  the 
Engineering  Societies'  Building,  New  York  City.  It  was 
the  most  largely  attended  meeting  in  the  society's  history, 
803  members  and  (520  guests  being  registered.  The  meet- 
ing opened  on  Tuesday  evening  with  an  address  by  Dr. 
John  A.  Brashear,  of  Pittsburgh,  president  of  the  so- 
ciety, on  "Science  in  Its  IJelation  to  Engineering."  Dr. 
Brashear's  charm  as  a  public  speaker  attracted  an  audi- 
ence that  tilled  the  large  auditorium.  Dr.  Brashear  has 
an  international  reputation  as  an  astronomer  and  physi- 
cist. Discussing  the  question  as  to  where  the  line  should 
be  drawTi  between  so-called  pure  science  and  applied  sci- 
ence. Dr.  Brashear  denied  that  any  such  line  of  de- 
marcation was  possible  and  held  that  much  of  the  re- 
search work  carried  on  merely  to  add  to  the  fund  of 
scientific  information  will  eventually  be  found  to  con- 
tribute to  the  development  of  some  practical  art. 

Following  Dr.  Brashear's  address,  the  result  of  the 
annual  election  of  officers  was  announced.  The  newly 
elected  president  is  Dr.  D.  S.  Jacobus,  for  many  years 
professor  of  experimental  engineering  at  Stevens  Insti- 
tute and  more  recently  consulting  engineer  of  the  Bab- 
cock  &  Wilcox  Co.  The  three  new  vice-presidents  are 
William  B.  Jackson,  of  Chicago;  J.  Sellers  Bancroft,  of 
Philadelphia ;  and  Julian  Kennedy,  of  Pittsburgh.  The 
three  new  managers  are  John  H.  Barr  and  H.  de  B. 
Parsons,  of  New  York  City,  and  John  A.  Stevens,  of 
Lowell,  Mass.  William  H.  Wiley  was  reelected  treasurer. 
The  usual  reception  by  the  president  and  president-elect 
and  other  society  officers  occupied  the  remainder  of  the 
evening. 

The  annual  business  meeting  of  the  society  was  held 
Wednesday  morning.  The  report  of  the  council  showed 
that  the  society  has  made  a  very  rapid  growth  in  mem- 
bership during  the  past  year,  the  total  membership  on 
Oct.  1  being  6,573.  Only  three  years  ago,  in  1912,  the 
membership  of  the  society  was  only  4,000.  One  factor 
in  the  rapid  growth  of  the  society  has  been  doubtless 
the  organization  in  recent  years  of  local  sections.  Local 
meetings  of  the  society  are  now  held  in  li  different  cities 
in  the  United  States.  During  the  week  a  conference 
was  held  of  the  secretaries  and  delegates  from  local  sec- 
tions with  members  of  the  society's  cbuneil  to  discuss 
the  methods  by  which  the  work  of  the  local  sections  can 
be  best  carried  on. 

The  financial  condition  of  the  society  is  very  strong. 
The  total  income  for  the  last  fiscal  year  was  $147,628,  and 
the  total  expenses  were  somewhat  over  $120,000,  leav- 
ing a  balance  of  $26,500  for  the  year,  which  was  added 
to  the  society's  reserve  fund.  The  society  owns  property 
and  assets  amounting  to  $722,600,  and  its  outstanding 
debt  is  only  $54,000.  It  is  noteworthy  that  of  the  so- 
ciety's gross  income  of  $147,628  a  little  less  than  $89,- 
000  is  from  the  dues  paid  by  members,  while  nearly 
$59,000  is  from  receipts  for  advertising  in  the  society's 
pul)lications,  from  sales  of  piiblications,  etc.,  and  in- 
terest on  society  funds. 

Amendments  to  the  constitution  were  next  taken  up. 
At  present  any  20  members  of  the  society  may  constitute 
themselves  an  independent  nominating  committee  with 
the  same  power  to  nominate  officers  of  the  society  as 
the  regular  nominating  committee.     It  was  proposed  to 


change  this  requirement  so  that  at  least  1%  of  the  voting 
memi)ership  would  have  to  combine  in  order  to  make  in- 
dependent nominations.  The  other  amendment  proposed 
that  the  society  coi)yright  its  publications.  Division  of 
opinion  developed  as  to  the  wisdom  of  each  of  these 
amendments,  and  a  vote  to  lay  them  on  the  table  was 
carried,  the  effect  of  which  is  to  refer  them  back  to  the 
council  for  further  consideration. 

Mejiorial  Skssion  for  FRiiDiiuiCK  W.  Taylor 

At  1 1  a.m.  the  regular  business  was  su-spended  to  hold  a 
memorial  session  in  honor  of  the  late  Frederick  W.  Tay- 
lor, past-president  of  the  society,  who  died  last  spring. 
Addresses  dealing  with  Mr.  Taylor's  professional  acliieve- 
ments  and  his  fine  personality  were  made  by  Henry  R. 
Towne,  past-president  of  the  society,  Henry  L.  Gantt, 
vice-president  of  the  society,  long  associated  with  Mr. 
Taylor,  and  Rear-Admiral  Goodrich,  of  the  United  States 
Navy. 

Professioxal  Papers  at  the  ^Ieetixg 

The  large  number  of  papers  that  have  been  presented 
at  local  sectional  meetings  and  that  were  available  for 
the  annual  meeting  made  it  necessary  to  read  a  number 
of  the  papers  at  the  opening  session  by  title  only  and 
present  other  papers  in  brief  abstract. 

On  Wednesday  afternoon  three  sessions  were  held  si- 
multaneously, one  devoted  to  railway  engineering,  one 
devoted  to  textile  engineering,  a  third  to  machine-shop 
practice.  On  Thursday  forenoon  two  .simultaneous  ses- 
sions were  held,  one  dealing  with  various  papers  on  power 
plants  and  apparatus,  the  other  considering  four  papers 
on  miscellaneous  subjects.  At  the  closing  session  on 
Friday  forenoon  the  general  subject  was  "Safety  for 
Workmen  in  Industrial  Plants."  The  four  papers  pre- 
sented dealt  with  the  standardization  of  safety  principles, 
the  attitude  of  employers  and  manufacturers  toward  the 
safety  movement,  workmen's  compensation  laws,  and  the 
relation  of  industrial  safety  to  the  principles  of  shop 
management.  The  sessions  was  well  attended  and  the 
papers  received  careful  and  thorough  discussion. 

The  principal  social  features  of  the  convention  were  a 
"smoker"  in  the  society's  rooms  on  Wednesday  evening 
and  a  dinner  and  dance  at  the  Hotel  Astor  on  Thursdav 
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The  electrified  line  of  the  New  York,  New  Haven  & 
Hartford  E.R. — New  York  to  New  Haven — sustained 
tlie  greatest  damage  in  the  storm  of  the  night  of  Dec. 
13-14  that  it  has  ever  suffered.  The  storm  was  most 
severe  between  New  Rochelle  and  Stamford,  Conn.,  for 
20  to  25  mi.  along  the  main  line  of  the  railroad.  The 
heavy  transmission  line  for  the  electric  current  and  con- 
trol wires  was  either  burned  out  or  broken  in  five  places 
between  New  Rochelle  and  Bridgeport.  Nearly  all  the 
masts  that  carry  the  telegraph  and  telephone  wires  were 
blown  down  from  the  tops  of  the  transmission  bridges. 
The  signal  wires  went  down  at  many  points  between 
New  York  and  New  Haven,  and  the  signals  were  put 
out  of  service.  Over  the  worst  section  the  snow  was  re- 
ported as  15  in.  deep  on  the  level,  with  drifts  5  to  10 
ft.  deep,  mainly  in  the  cuts. 
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Four  work-trains  were  sent  out  from  New  Haven  and 
New  York  as  soon  as  they  could  be  manned,  and  the 
repair  work  proceeded  as  rapidly  as  possible.  A  limited 
number  of  trains  were  operated  by  steam  on  Dec.  14 
between  New  Haven  and  Mott  Haven.  All  passenger 
trams  were  brought  safely  into  terminals  with  the  ex- 
ception of  one,  which  was  stalled  in  the  snow  near 
Winsted,  Conn. 

Between  WoodluflTi  and  New  Haven  there  are  two 
designs  of  supporting  bridges.  The  older  type  was  fully 
described  in  Englneermg  News  of  Sept.  5,  1907.  The 
following  is  a  quotation  from  p.  241: 

In  the  calculation  of  these  bridges  very  heavy  weather 
conditions  were  assumed,  and  provision  was  made  for  clamp- 
ing the  catenary  cables  on  intermediate  bridgres  so  that  the 
latter  are  obliged  to  partially  withstand  the  longitudinal  pull 
of  the  cables.  It  was  assumed  that  the  entire  system  of 
bridges  and  cables  might  become  coated  with  sleet  and  that 
this  coating  might  be  V2  in.  thick  around  all  surfaces.  Under 
these  conditions  it  was  assumed  that  the  wind  pressure  on 
the  bridges  and  the  catenary  spans  might  be  as  high  as  25  lb. 
per  sq.ft. 

The  later  type  of  transmission  construction,  as  used 
on  the  New  York,  Westchester  &  Boston  Ry.  of  the 
New  Haven,  between  Stamford  and  New  Haven  is  simpler 
than  the  old  design.  In  the  new  construction  the  sup- 
porting bridges  for  the  overhead  wires  are  placed  300  ft. 
apart. 


Wsiteip=W(0)ipEs  Heeded 

Improvement  to  the  water-works  of  Nashville,  Term., 
including  an  addition  to  the  pumping  plant  and  the 
metering  of  all  consumers,  is  recommended  in  a  report 
to  the  city  authorities,  made  by  James  C.  Cameron,  public 
accountant.  New-  York  City,  who  is  conducting  an  effi- 
ciency survey  of  the  municipal  departments  of  Nashville. 
Associated  with  Mr.  Cameron  in  his  investigation  of 
the  physical  conditions  and  operating  methods  of  the 
water-works  were  Barclay  Parsons  &  Klapp,  consulting 
engineers.  New  York  City.  Mr.  Cameron  also  recom- 
mends the  emplovTiient  of  a  technically  trained  superin- 
tendent and  chief  engineer  of  water-works,  and  improved 
means  of  controlling  the  application  of  the  aluminum 
sulphate  and  the  hypochlorite  of  lime  used  as  a  coagulant 
and  a  disinfectant  respectively. 

Alternative  plans  for  increasing  the  capacity  of  the 
pumping  plant  are  recommended  to  the  consideration 
of  the  city  authorities.  The  first  plan  provides  for  a 
20,000,000-gal.  steam  pump  and  various  minor  accessories 
at  the  present  pumping  station,  at  a  total  estimated  cost 
of  $209,000,  and  at  an  operating  and  capital  expense  of 
$90,908.  The  second  plan  contemplates  placing  three 
7,.500,000-gal.  centrifugal  pumps  with  motors  in  the 
water-works  pumping  station,  these  pumps  to  be  operated 
with  power  from  the  electric-lighting  plant.  The  cost 
of  this  plant  would  be  $111,550,  including  some  new 
boilers  and  a  new  turbo-generating  unit  in  the  lighting 
plant.  The  annual  operating  and  capital  charges  for  the 
second  plant  would  be  $72,778. 

A  strong  recommendation  for  metering  every  -water- 
works service  is  made.  It  is  estimated  that  this  would 
cost  from  $50,000  to  $60,000,  as  on  Sept.  30,  1915,  there 
were  16,271  meters  out  of  a  total  of  19,779  connections, 
leaving  onlv  3,508  taps  unmetered. 


A  question  is  raised  as  to  whether  or  not  the  water- 
works intake,  which  now  extends  a  short  distance  into 
the  main  current  of  the  Cumberland  River  below  the 
outlet  of  Mill  Creek,  should  not  be  removed  upstream 
2,000  to  3.000  ft.  in  order  to  avoid  contamination  fron^ 
Mill  CreeK,  which  is  polluted  by  the  discharge  of  sewage 
from  the  State  Insane  Asylum.  A  rough  estimate  of 
the  cost  of  the  extension  of  the  intake  is  $70,000  to 
$100,000. 

Attention  is  called  to  the  fact  that  the  distribution 
system  includes  a  considerable  number  of  old  cast-iron 
pipe  cast  on  its  side,  and  therefore  very  thin  on  one  side. 
A  progressive  replacement  of  this  pipe  is  advised. 

To  facilitate  cleaning  the  large  reservoir  that  serves 
as  a  settling  and  coagulating  basin,  the  subdivision  into 
two  equal  parts  of  one  of  the  two  existing  basins  is 
recommended. 

The  American  Association  of  Engineers  is  a  new  so- 
ciety, whose  objects  are  to  raise  the  standard  of  ethics  and  m 
to  promote  the  economic  and  social  welfare  of  engineers,         ■ 
rather  than  to  deal  with  technical  matters.     Its  first  con-         • 
vention  was  held  Dec.  10  and  11  at  the  La  Salle  Hotel, 
Chicago.     The  total  registration  was  over  400,  though 
the  attendance  at  the  sessions  was  small   (except  at  the         A 
Saturday  afternoon  session).     The  society  was  welcomed         j[ 
by  H.  S.  Baker,  Assistant  City  Engineer,  and  the  opening 
address  was  then  delivered  by  the  president,  W.  D.  Wilcox 
(gas  engineer),  of  Chicago.     Prof.  F.  H.  Newell,  Uni- 
versity of  Illinois,  discussed  at  some  length  the  desir- 
ability of  cooperation  for  improving  the  position  of  the 
engineer  and  securing  proper  recognition  of  the  import- 
ance of  both  engineering  and  the  engineer. 

A  report  on  the  work  of  the  association  was  presented 
by  the  secretary,  Arthur  Kneisel  (patent  attorney),  Chi- 
cago. The  work  so  far  has  been  mainly  in  the  direction 
of  securing  employment  for  engineers,  and  the  results 
were  said  to  have  been  very  satisfactorj'.  The  greater 
part  of  one  session  was  devoted  to  a  general  discussion 
of  the  aims  and  purposes  of  the  association,  and  very  di- 
verse opinions  were  presented  on  certain  features,  more 
especially  as  to  the  advisability  of  requiring  (as  at  ])res- 
ent)  that  members  must  be  citizens  or  at  least  have  de- 
clared their  intentions  to  become  citizens.  On  the  one 
hand,  it  was  claimed  that  membership  should  be  open 
to  anyone  having  the  professional  qualifications,  regard- 
less of  other  conditions.  On  the  other  hand,  it  was  urged 
that  the  association  is  for  the  benefit  of  American  engi- 
neers and  that  those  who  desire  to  avail  themselves  of  its 
assistance  should  at  least  have  shown  their  intention  to  be- 
come Americans. 

This  di.scussion  was  opened  with  a  paiier  on  "Qualifi- 
cations," by  T.  B.  Lambert,  power  engineer  of  the  Chi- 
cago Telephone  Co.  Among  the  other  papers  were  "Re- 
lation of  Patent  Rights  to  the  Engineer,"  by  G.  Willard 
Rich,  patent  attorney,  Rochester,  N.  Y. ;  and  "The  Ei-o- 
nomic  Aspects  of  Engineering  Paj^,"  by  J.  H.  Prior,  Chief 
Engineer  of  the  Illinois  Public  Utilities  Commission. 
A  dinner  was  given  Dec.  10.  At  the  afternoon  session 
on  Dec.  11  the  Chicago  Telephone  Co.  had  an  exhibit  of 
moving  pictures,  illustrating  its  activities.  The  associa- 
tion has  now  a  membership  of  about  300. 
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'I'll!'  uvi-atov  part  of  tlip  now  city  oF  IloiX'Wull,  \'a., 
was  destroyed  by  a  fire  on  Dec.  \K  I'raclk-ally  all  of 
the  main  section,  that  is,  the  part  shown  in  the  middle 
of  the  accompanying  three  views,  was  in  the  path  of  the 
flames,  but  two  of  the  adjoining  residence  districts,  known 


HOPEWELL,   VA.,   BEFORE  THE   FIRE   OF   DEC.    9 
View — Looking    down    main   business  street   toward  railway  statioii 


Uppe 
Middle    View 
Village 


-The    section    which    was  destroyed.    Lower  View — A  street  in  B 


as  .\  Milage  and  B  Village,  a  street  of  one  of  which  is 
sho^\ii  in  the  lowest  of  the  three  views,  were  saved. 

A  little  more  than  two  years  ago  the  Du  Pont  Powder 
Co.  opened  on  the  point  of  land  between  the  Appomattox 
and  the  James  Rivers,  about  12  mi.  from  Petersburg  and 
3(J  mi.  down  the  James  River  from  Richmond,  Va.,  a 


dynamite  jjlant,  in  which  manufacturing  was  started 
on  a  very  small  scale.  This  plant  was  shut  down  at  the 
outbreak  of  the  present  European  war.  Somewhat  less 
than  a  year  ago,  however,  the  site  was  rcoccupied,  this 
time  for  a  gun-cotton  and  sulphuric-acid  plant,  the 
latter  reported  to  be  the  largest  in  the  world. 

The  details  of  this  new  plant  are  not  available.  It  is 
fenced  around  with  a  high  barbed- 
wire  barricade,  and  visitors  are  not 
welcome.  There  are,  however,  working 
ill  this  plant  some  18,000  men.  It 
l>ecame  necessary  therefore  to  provide 
ill  a  district  which  up  to  last  April 
was  given  over  to  cornfields  and  peanut 
rows  living  quarters  for  most  of  these 
workmen  and  their  families,  together 
with  the  necessary  adjuncts,  such  as 
stores,  hotels  and  restaurants.  The 
city  of  Hopewell  is  the  result. 

The  upper  view  on  this  page  illus- 
trates very  well  the  type  of  city,  a  type 
hitherto  unknown  to  the  East  and  to 
the  present  day,  but  common  enough  in 
the  Western  gold  and  silver  camps  of 
a  generation  or  more  ago.  Beginning 
as  an  aggregation  of  shacks  and  tents 
with  a  large  and  active  lawless  element, 
Hopewell  during  the  past  summer  de- 
velojjed  into  an  approximation  of  an 
orderly  city.  Streets  were  laid  out, 
sewers  and  water  mains  were  built, 
electric  lighting  was  installed,  and  a 
semblance  of  a  city  government  was  set 
up,  under  tlie  direction  of  the  county 
judge.  In  the  coming  legislature  a 
city  charter  is  to  be  asked  for.  At  the 
time  of  the  fire  there  were  probably 
resident  in  this  district  at  least  35,000 
people.  Two  months  ago  there  were 
only  20  voters  in  the  place.  There 
were  no  more  who  had  lived  there  a 
.sufficient  length  of  time  to  obtain  the 
local  franchise. 

The  Du  Pont  company's  plant  em- 
braces about  3,200  acres.  The  town 
of  Hopewell  spreads  over  about  500 
acres,  on  a  length  of  approximately  (5 
lui.  and  an  average  width  of  half  a 
mile.  The  business  section  surrounded 
the  Xorfolk  &  AYestern  R.R.  station 
and  was  made  up  mostly  of  one-  and 
two-story  shacks,  but  within  the  past 
iiKjnth  or  so  a  number  of  two-  and 
three-story  brick  buildings  had  been 
liuilt.  Practically  all  of  these,  the 
brick  as  well  as  the  timber,  were  de- 
stroyed by  the  fire,  which  started  in  a 
restaurant  along  the  street  shown  in 
tlie  upper  view.  In  the  outlyiug  dis- 
tricts the  Du  Pont  company  had  built  two  residence 
cities.  These  were  laid  out  in  rectangular  squares  and 
the  lots  portioned  off  in  such  a  fashion  that  each  house 
would  have  a  sufficient  amount  of  air  space  surrounding 
it.  On  these  lots  a  number  of  similar  houses  were  built, 
mostlv  of  the  made-to-order  style,  in  which  the  timber 
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is  shipped  to  the  site  all  cut  and  matched  ready  to  erect. 
A  Village  is  composed  of  nearly  200  houses,  and  B  Vil- 
lage of  about  400  completed  houses  and  300  unfinished 
houses.  Both  were  seriously  threatened  by  the  fire,  but 
the  efforts  of  the  residents  managed  to  save  them. 

Conflagration  risks  in  the  main  part  of  Hopewell  were 
of  course  as  bad  as  possible.  While  the  Du  Pont  com- 
pany had  installed  sufficient  fire  protection  for  its 
])lant,  the  town  had  only  one  inadequate  fire  engine,  and 
the  water-supply  was  in  itself  quite  limited.  A  strenu- 
ous effort  had  been  made  to  emphasize  the  need  for  indi- 
vidual fire  extinguishers;  but  the  restaurant  in  which 
the  fire  started  was  not  so  equipped,  and  the  others  were 
of  course  quite  worthless  in  putting  out  the  conflagration 
itself. 

It  is  reported  that  the  citizens  of  Hopewell  are  imme- 
diately going  to  work  to  rebuild  the  burned  city.  The 
gun-cotton  and  acid  plant  is  working  under  its  usual 
forced  draft,  and  it  of  necessity  requires  men  who  must 
live  near-by.  Petersburg  is  connected  to  the  plant  by  a 
single-track  line  of  the  Norfolk  &  Western  E.E.,  which  is 
now  being  double-tracked,  and  will  be  connected  early  in 
the  coming  year  by  an  electric  interurban  line  now  near- 
ing  completion.  The  road  between  Petersburg  and 
Hopewell,  the  only  other  land  approach,  is  probably  the 
worst  road  in  the  world. 


Big:  Oil-Storapre  Depot  Completed — A  storage  and  distribut- 
ing depot  to  talve  care  of  500,000  bbl.  of  bulk  and  pacl<age  oil 
was  recently  completed  at  Point  Wells,  near  Seattle,  Wash.. 
to  handle  the  Northwest  and  Alaska  trade  of  the  Standard 
Oil  Co.  The  flre-protection  system  is  of  the  Irwin  foam  type 
described  in  "Engineering  Ne"ws"  of  Aug.  20,  1914.  The  sys- 
tem as  worked  out  for  Seattle  employs  two  tanks,  one  con- 
taining sodium  carbonate,  glue  and  carbolic  acid,  the  other 
containing  aluminum  sulphate  and  sulphuric  acid.  Four-inch 
pipes  connect  the  chemical  tanks  with  the  oil  tanks;  the  mix- 
ing of  the  chemicals  named,  which  happens  when  fusible  plugs 
melt  in  burning  tanks,  produces  a  thick  foam  that  covers  the 
surface  of  the  oil  and  smothers  the  fire.  The  plant  covers  20 
acres  of  filled  land  on  the  shore  15  mi.  north  of  the  city. 
There  are  33  storage  tanks,  which  include  14  lubricating-oil 
tanks  and  4  fuel-oil  tanks;  the  latter  are  of  55,000-gal.  ca- 
pacity each.  The  plant  has  its  own  electric  power  and  light- 
ing system  and  its  water  system.  Power  ^s  furnished  from  a 
hydro-electric  station  situated  in  the  hills.  A  concrete  sea 
wall  1,000  ft.  long  fronts  the  plant,  and  beyond  is  a  pier  550 
ft.  long  and  50  ft.  wide,  with  low  water  40  ft.  deep.  The  plant 
has  two  approaches  to  the  pier.  In  its  Northwest  and  Alaska 
trade  the  company's  Seattle  head  quarters,  in  August,  1915 
(an  average  month),  distributed  181,600  bbl.  of  oil. 

Municipal  Ownership  ot  Water-Works  at  Chattanooga, 
Tenn.,  has  been  delayed  by  a  Chancery  Court  decision  on  a 
technical  point.  The  decision,  if  upheld  on  appeal,  ousts  the 
water-works  commission  and  holds  void  a  bond  issue  for  the 
purchase  of  the  property  of  the  City  Water-Works  Co.  The 
city  is  planning  to  acquire  the  property  by  some  other  means. 


Mr.  Thomas  A.  Bither,  M.  Am.  Soc.  C.  E.,  a  member  of 
the  City  Engineer's  staff  of  Berkeley,  Calif.,  has  been  ap- 
pointed Superintendent   of  Streets   of  that  city. 

Mr.  Walter  Anderson,  City  Engineer  of  Centralia,  Wash., 
has  resigned  to  accept  a  position  with  the  Berger  Manufac- 
turing Co.,  Canton,  Ohio,  at  Minneapolis,   Minn. 

Mr.  Edwin  Jennings  has  opened  an  office  as  consulting 
engineer  at  835  Broadway,  New  York  City.  He  was  form- 
erly Chief  Engineer  of  a  bridge  works  and  for  12  years  was 
with  the  Department  of  Bridges  of  New  York  City. 


Mr.  R.  W.  Creuzbaur.  M.  Am.  Soc.  C.  E.,  has  been  appointed 
Consulting  Engineer  for  the  City  of  Elizabeth,  N.  J.,  on  the 
railway  improvements  of  the  Central  R.R.  of  New  Jersey  be- 
tween Newark  Bay  and  the  city  limits.  The  grade  separation 
and  other  changes  are  to  be  considered  by  the  State  Public 
I^tilities  Commission  early  in  January.  The  proposed  work 
involves  an  expenditure  of  $4,000,000. 

Mr.  F.  Peiter  has  resigned  as  Coke  Oven  Engineer  with  the 
Gas  Machinery  Co.,  Cleveland,  Ohio.  For  the  past  three  years 
Mr.  Peiter  has  been  engaged  in  the  designing  and  develop- 
ment of  the  gas  machinery  top-burner  regenerative  coke  oven. 
Previous  to  his  association  with  the  Gas  Machinery  Co.  he  was 
connected  with  H.  Kopper  Co.  as  Designing  and  Construct- 
ing Engineer  and  was  with  the  Tennessee  Coal  and  Iron  Co. 
during  the  designing  and  construction  of  the  Corey  coke- 
oven  plant. 

Mr.  Oscar  S.  Straus,  former  Secretary  of  the  Department 
of  Commerce  and  Labor,  has  been  appointed  Chairman  of  the 
Public  Service  Commission,  New  York,  First  District,  to  suc- 
ceed Mr.  Edward  E.  McCall,  whose  removal  was  noted  in  the 
personal  columns  of  last  week.  Mr.  Straus  was  born  in 
Bavaria  in  1S50.  His  father  emigrated  to  this  country  two 
years  later.  Mr.  Straus  is  a  graduate  of  Columbia  University 
and  of  Columbia  Law  School.  He  was  twice  Minister  to 
Turkey,  and  has  been  long  prominent  in  public  affairs. 

Mr.  P.  L.  Stockburger,  whose  name  was  on  the  certified 
civil  service  list,  has  been  appointed  Superintendent  of  the 
municipal  garbage-reduction  works  of  Cleveland,  Ohio,  suc- 
ceeding Mr.  Fred  W.  Cummings,  who  resigned  a  few  months 
ago  to  take  a  position  with  a  privately  owned  garbage- 
reduction  plant  in  Detroit.  Mr.  Stockburger  was  at  one 
time  in  the  employ  of  the  private  company  which  disposed  of 
the  garbage  of  Toledo,  Ohio,  by  reduction,  and  when  ap- 
pointed to  his  new  position  in  Cleveland  was  acting  as  con- 
tract clerk   for  that  city. 

Messrs,  Frederick  P.  Stearns,  William  Mulholland  and  R. 
H.  Thomson,  M.  Am.  Soc.  C.  B.,  have  been  appointed  a  com- 
mission to  investigate  the  seepage  problem  at  the  Cedar  Lake 
reservoir  (Seattle)  water-supply,  described  in  "Engineering 
News,"  Nov.  25.  1915,  p.  1053.  Mr.  Stearns  is  a  consulting 
engineer  of  Boston,  Mass.,  and  was  formerly  Chief  Engineer 
of  the  Metropolitan  Water-Works  of  Massachusetts.  Mr.  Mul- 
holland is  Chief  Engineer  of  Public  Service,  Los  Angeles, 
Calif.,  and  was  formerl.v  Chief  Engineer  of  the  Los  Angeles 
aqueduct.  Mr.  Tliompson  was  for  many  years  City  Engineer  of 
Seattle. 

Mr.  W.  H.  Williams,  Vice-President  of  the  Delaware  & 
Hudson  Co.,  has  been  elected  Chairman  of  the  Board  of  Di- 
rectors and  Chairman  of  the  Executive  Committee  of  the 
newly  reorganized  Wabash  R.R.  He  will  continue  his  work  as 
Vice-President  of  the  Delaware  &  Hudson.  Mr.  Williams  was 
born  in  Athens,  Ohio,  in  1874.  In  1891  he  joined  the  engineer- 
ing corps  of  the  Pittsburgh  &  Lake  Erie  R.R.  Later  he  went 
into  clerical  work,  and  in  1896  was  made  private  secretary  to 
Mr.  L.  F.  Loree,  then  General  Manager  of  the  Pennsylvania 
Lines  West  of  Pittsburgh.  Most  of  the  time  since  then  he 
has  been  associated  with  Mr.  Loree,  who  is  now  President  of 
the   Delaware   &   Hudson. 

Mr.  Robert  B.  Marshall,  M.  Am.  Soc.  C.  E.,  Chief  Geographer. 
United  States  Geological  Survey,  has  been  appointed  Gen- 
eral Superintendent  of  National  Parks,  to  succeed  Mr.  Mark 
Daniels,  who  has  resigned  to  engage  in  private  business.  Mr. 
Marshall  was  formerly  a  topographer  in  the  Geological  Sur- 
vey and  since  1908  has  been  Chief  Geographer.  In  1904  he 
was  a  member  of  the  Yosemite  National  Park  Commission 
constituted  to  consider  changing  the  boundaries  of  the  park. 
In  1911  he  was  designated  by  the  Secretary  of  State  head 
of  the  American  delegation  to  the  Tenth  International  Con- 
gress of  Geography.  In  1911,  1912  and  1915  he  was  a  mem- 
ber  of   the   National   Park   Conferences. 

Mr.  O.  E.  Carr,  City  Manager  of  Cadillac,  Mich.,  has  been 
appointed  City  Manager  of  Niagara  Falls,  N.  Y.,  effective  Jan. 
1,  1916.  His  salary  will  be  $5,000  per  annum.  Mr.  Carr  was 
graduated  from  Allegheny  College  in  civil  engineering  in 
1900.  For  several  years  he  was  with  the  United  States  Coast 
and  Geodetic  Survey  and  later  with  the  Baltimore  &  Ohio 
R.R.  His  experience  in  municipal  engineering  work  was 
gained  in  Pittsburgh,  Seattle,  and  Portland,  Ore.,  and  Cin- 
cinnati. He  was  appointed  City  Manager  of  Cadillac  in  1914, 
being  at  that  time  Engineer  in  charge  of  underground  sur- 
veys, division  of  sewers,  at  Cincinnati.  There  were  13  ap- 
plicants for  the  position  at  Niagara  Falls — only  one  of  which 
was  from  a  local  man.  The  vote  of  the  city  council  for  Mr. 
Carr   is    reported   to   have   been    unanimous. 
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S.  H.  Berry,  County  Engineer,  Kitsap  County,  Washing- 
ton,  died   at   Iiis   home   in   Port   Orchard,   Nov.    26. 

Charles  W.  Lord,  of  the  civil  enprineerinf?  department  of 
the  New  York,  New  Haven  &  Hartford  R.R.  Co.,  died  Dec.  11 
at  New  Haven,  Conn.  Mr.  Lord  was  50  years  old  and  had  been 
in  the  company's  employ   for  26  years. 

Edward  Rathbone  Beacon,  Vice-President  of  the  Baltimore 
&  Ohio  Southwestern  R.R.,  died  Dec.  2  at  the  Johns  Hopl<ins 
Hospital  in  Baltimore,  Md..  from  appendicitis.  He  was  born 
in  New  York  City  in  1S4  6  and  was  educated  as  a  lawyer. 

Peter  foseph  Flanagan,  who  for  more  than  20  years  was 
foreman  of  the  Bureau  of  Maintenance  of  the  Department  of 
Highways,  Borough  of  the  Bronx,  New  York  City,  died  at  his 
home  in  that  city,  Dec.  11,  at  74  years  of  agre.  He  was  a  native 
of  Ireland. 

Alfred  M.  Wiles,  a  manufacturer  of  brick  machinery  for  60 
years,  died  Dec.  12  at  his  home  in  Stony  Point,  N.  Y.,  at  87 
years  of  age.  At  the  time  of  his  death  Mr.  Niles  was  President 
of  the  A.  M.  &  W.  H.  Wiles  Co.,  at  Grassy  Point,  N.  Y.  Mr. 
Wiles  was  born   in   England. 

Ward  Crosby,  Chief  Engineer  of  the  Carolina,  Clinch- 
field  &  Ohio  Ry.,  Johnson  City,  Tenn.,  died  recently.  He  was 
born  in  Canada  in  1S59  and  entered  the  railway  service  in 
ISSO.  He  was  a  transitman  for  three  years  on  the  location  of 
the  Mexican  Central  R.R.,  and  later  Assistant  Engineer  of  the 
Boston  &  Lowell  R.R.  and  its  successor,  the  Boston  &  Maine 
R.R.  He  went  to  the  Carolina,  Clinchfleld  &  Ohio  R.R.  as 
Assistant  Engineer  in  ISiU.  and  was  successively  promoted  to 
be  Division  Engineer,  Principal  Assistant  Engineer  and,  in 
1911,  Chief  Engineer. 

Lieut.-Col.  Charles  S.  Bromwell,  Corps  of  Engineers,  U.  S. 
A.,  in  charge  of  works  for  defense  of  Honolulu  and  Pearl 
Harbors  and  other  work  in  the  Hawaiian  Islands,  committed 
suicide  Dec.  10  at  Honolulu.  He  was  46  years  old  and  a 
native  of  Kentucky.  He  was  graduated  from  the  United 
States  Military  Academy  at  West  Point  in  1S90.  He  had 
charge  of  Mississippi  River  work  at  New  Orleans  and  Vicks- 
burg.  Miss.,  in  1902  and  1903  and  subsequently  was  in  charge 
of  the  Office  of  Public  Buildings  and  Grounds,  at  Washington, 
D.  C.  His  last  work  before  going  to  Honolulu  was  at  Cleve- 
land, Ohio,  where  he  spent  two  years  in  charge  of  the 
Cleveland  district  of  the  War  Department  work.  His  most 
notable  achievement  in  Cleveland  was  the  bringing  together 
of  the  various  conflicting  interests  in  the  Cuyahoga  River 
straightening  and  harbor-line  projects,  so  tliat  the  con- 
certed plan  which  is  now  being  worked  out  under  Maj.  P.  S. 
Bond,  Corps  of  Engineers,  IT.  S.  A.,  could  be  agreed  upon. 


COMING   MEETINGS 

SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS. 

Dec.  27-Jan.   S.     Washington,   D.   C. 
OKLAHOMA   SOCIETY   OP  ENGINEERS. 

Dec.    2S.      Annual    meeting    in    Oklahoma   City.      Secy.,    H.    V. 
Hinckley,  Oklahoma  City,  Okla. 
AMERICAN  CIVIC  ASSOCIATION. 

Dec.  28-31.     Annual  convention  in  Washington.  D.  C.     Secy  , 
R.  B.  Watrous,  Union  Trust  Bldg.,  Washington.  D.   C. 
SOCIETY  OF  CONSTRUCTORS  OP  FEDER.AL  BUILDINGS. 
Jan.    3-6.      Seventh   annual  convention   in  Washington.    D.    C. 
Secy.,  C.  R.  Marsh,  Brattleboro,  Vt. 
CENTRAL   RAILWAY   CLUB. 

Jan.    14.      Annual    meeeting    in    Buffalo,    N.    Y.      Secy.,    H.    D. 
Vought,   95   Liberty  St.,   New   Y'ork   City. 
MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS. 

Jan.   17-19.     Annual   meeting  at  Billings,  Mont.      Secy.,  C.   C. 
Widener.   Bozeman,   Mont. 
ENGINEERS'    SOCIETY   OF   'WESTERN   PENNSYLVANIA. 
Jan.   in.     Annual   meeting  in   Pittsburgh.     Secy.,  E.  K.  Hiles. 
2511  Oliver  Building.  Pittsburgh,  Penn. 
KANSAS  ENGINEERING  SOCIETY. 

Jan.    lS-19.      Annual    meeting    at    Kansas    State    Agricultural 
College.      Secy..  C.  A.    Foster,  Topeka,  Kan. 
THE  FRANKLIN  INSTITUTE. 

Jan.    19.      Annual    meeting    in    Philadelphia.      Secy.,    R.    B. 
Owens,  Pliiladelphia,  Penn. 
AMERICAN    SOCIETY    OF    CIViL    ENGINEERS. 

Jan.  19-20.     Annual  meeting  in  New  York  City.     Secy.,  C.  W. 
Hunt. 
NATIONAL  DRAINAGE  CONGRESS. 

Jan.   19-21.   Annual   meeting,   Cairo,   HI.     Vice-Pres.,   Edmund 
T.  Perkins,  First  National  Bank  Building,  Chicago,  III. 


NATIONAL    SOCIETY    FOR    THE    PROMOTION    OF    INDUS- 
TRIAL EDUCATION. 
Jan.  20-22.     Annual  convention  in  Minneapolis.     Secy.,  Alvln 
E.   Dodd,   140   West   42nd   St.,   New   York   City. 

ILLINOIS    CHAPTER:     AMERICAN    AVATER-WORKS    ASSO- 
CIATION. 
Jan.  25-27.     Annual  meeting.  University  of  Illlnoie,   Urbana. 
Secy.,  Dr.  Edward   Bartow.  Urbana.   ill. 

ILLINOIS   SOCIETY   OF   ENGINEERS   AND   SURVEY'ORS. 
Jan.   2ti-2S.      .\nnu,al   meeting.   University   of   Illinois,  Urbana. 
111.      Secy.,    R.   K.   R.  Tratman.  Wheaton,   111. 

.\n  lowii  Section  of  the  Anieiicnn  Wnter-Workn  Annoclntloii 

was  organized  at  a  meeting  held  in  Iowa  City,  Dec.  3-4.  There 
were  69  registered  at  this  meeting.  Including  members  and 
guests.  The  following  officers  were  elected:  Chairman,  Rob- 
ert N.  Kinnaird,  chief  engineer,  Des  Moines  Water  Co.:  vice- 
chairman,  C.  H.  Streeter.  Cedar  Falls  Water  and  Electric  Co.: 
secretary.  Jack  J.  Hinman,  of  the  State  Board  of  Health,  Iowa 
City:  directors,  William  Molls  and  J.  P.  Berry.  There  are  33 
active  members  of  the  American  Water-Works  Association  In 
Iowa. 

IVen'  RitKrlnnd  ^Vnter-^Vo^kB  AMHOcintion — The  usual 
monthly  meeting  was  held  in  Boston.  Dec.  S.  A  paper  by 
Caleb  M.  Saville,  Chief  Engineer,  Hartford  Water-Works,  de- 
scribed certain  phases  of  the  new  supply  being  developed  and 
gave  some  interesting  water-consumption  figures.  Some  notes 
from  this  paper  appear  elsewhere  in  this  issue.  A  second 
paper,  on  "The  Mlddleboro  Reinforced-Concrete  Tower  Tank," 
was  read  by  G.  A.  Sampson,  of  Boston.  This  500.000-gal.  165- 
ft.  structure  was  described  and  illustrated  in  "Engineering 
News"   of  Aug.  26,   1915,   p.   392. 


I'oiver-Operated   Road   Scarifier 

A  scarifier  attachment  for  steam  or  gasoline  road  rollers, 
which  is  operated  by  steam  or  compressed  air,  is  a  recent 
development  in  road  machinery.  The  scarifier  may  be  at- 
tached either  to  a  three-wheel  or  a  tandem  roller.  A  unit 
frame  contains  the  scarifier,  carrying  two  heavy  steel  rocking 
shafts,  an  oscillating  cylinder,  piston  and  rod,  crosshead  fork 
and  individual  scarifier  beams  or  arms.  The  roller  operator 
controls  the  depth  of  cut  by  air  or  steam  pressure.     The  pres- 


I'OWEU-OPERATED    SCARIFIER    ATT.\CHMENT 

sure  is  applied  by  means  of  a  double-acting  swinging  cylinder, 
the  reverse  action  being  provided  to  lift  the  teeth  quiclily 
from  the  ground.  The  cylinder  pressure  is  also  designed  to 
insure  such  elasticity  that  the  teeth  will  dig  to  a  uniform 
depth  on  the  roughest  surfaces  and  save  broken  teeth  when 
running  over  solid  rock.  The  ordinary  width  of  the  scarifier 
is  6  ft.,  the  same  as  that  of  the  road  roller,  but  the  scarifier 
width  may  be  varied  by  the  operator,  because  each  tooth  is 
on  a  separate  arm.  This  device  has  been  successfully  used  for 
the  toughest  kind  of  scarifying,  including  ripping  up  of  city 
pavements.  It  is  made  by  the  Kelly-Springfield  Road  Roller 
Co.,    Springfield,   Ohio. 

Piston    Valve    for   .\ir   ConipreHMors 

A  balanced  piston  valve  for  steam-driven  air  compressors 
has  been  developed  by  the  Ingersoll-Rand  Co.,  of  New  YorK 
City.     This   valve   is  intended   to   replace   the   slfde   valve   used 
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on  compressors  below  the  sizes  where  the  Corliss  valve-gear 
becomes  practicable.  (The  slide  valve  has  given  trouble 
with  high  pressures  and  superheats,  due  to  warping,  leakage 
and  defective  lubrication.)  Steam  is  admitted  through  the 
center  of  the  (hollow)  piston  valve,  and  the  cutoff  valves  for 
head-  and  crank-end  ports  are  inside  the  piston.  The  posi- 
tion of  these  cutoff  valves  is  shifted  by  turning  the  cutoff- 
valve  stem,  the  valves  being  engaged  by  right-  and  left-hand 
threads  on  the  stem.  The  chest  covers  and  steam  packings 
are  subjected  to  exhaust  steam  only.  Rotation  of  the  auxili- 
ary steam  is  effected  by  a  chain-driven  oil  pump  working 
against  a  weighted  plunger.  Both  changing  speed  and  chang- 
ing air  pressure  affect  the  cutoff.  Constant  speed  is  main- 
tained against  changing  steam  pressure,  but  variation  in  de- 
mand for  air  shifts  the  steady  running  speed. 
*  *  m 
.Vutomatlc  Brake  for  HoiMtlnjc;  ICnt^ines 
The  hoisting  engine  shown  in  the  view  has  the  long  ver- 
tical hand  lever  connected  by  links  to  the  brake  jiedal 
or  foot  lever  and  to  the  throttle  valve,  so  that  when  the 
throttle  is  closed  the  brake  is  applied  automatically.  This 
results    in    a    cushioning    effect    upon    the    machine    when    the 
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boom  is  moving  and  tends  to  eliminate  the  danger  of 
breaking  gears  and  pinions  when  it  is  desired  to  stop  the 
boom  with  the  heavy  load  on  the  machine.  This  device  has 
been  developed  by  the  Dake  Engine  Co.,  of  Grand  Haven, 
Mich.,  and  is  being  applied  to  its  various  types  of  hoisting 
engines. 

AV'enther-ForeeaMtiiiK-  naronieter 

A  recording  aneroid-type  barometer  has  been  developed 
by  the  Taylor  Instrument  Co.,  of  Rochester,  N.  Y.,  for  warn- 
ing of  weather  changes.  This  has  been  given  the  trade 
name  "Cyclo  Stormograph."  Movement  of  the  pressure  cham- 
ber is  communicated  to  a  pen  arm  and  a  record  is  made  on  a 
paper  chart  wrapped  about  a  clock-driven  cylinder.  The 
main  chart  divisions  instead  of  showing  pressure  lines  give 
lettered  sections,  A-B,  B-C,  C-D,  etc.,  to  I-J.  An  explana- 
tory card  tells  the  user,  for  example,  that  a  falling  line 
in  the  B-C  section  means  "fair  and  warmer  followed  by 
wind  and  rain";  in  H-I  means  "stormy  weather,"  and  in  I-J 
"hurricane,  gale  or  tornado."  A  rising  line,  the  card  shows, 
in  I-H  means  "increasing  winds  followed  by  colder  weather" 
and  in  C-B  "clear  tonight  and  continued  cool  with  moderate 
winds." 

*     *     * 
Seml-DieHel    Oil    Kn^ne 

A  new  oil  engine  of  the  "semi-Diesel"  type,  designed  to 
use  any  grade  of  crude  oil  or  distillate,  is  being  introduced 
by  Fairbanks,  Morse  &  Co.,  of  Chicago,  and  is  shown  in  the 
accompanying  view.  It  is  built  in  sizes  up  to  25  hp.  for 
horizontal  (single-cylinder)  and  up  to  100  hp.  for  vertical 
(double-cylinder)  engines.  There  are  no  valves,  the  piston 
covering  and  uncovering  the  ports.  Crankcase  compression 
not  exceeding  2  lb.  is  used  for  scavenging  and  recharging. 
To  save  time  in  starting  the  engine  when  cold,  a  kerosene 
torch  is  used  to  heat  an  auxiliary  starting  tube  which  projects 
through    the    wall    of    the    combustion    chamber,    so    that    it    is 
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not  necessary  to  bring  the  walls  of  this  chamber  to  the  igni- 
tion temperature  before  starting.  The  combustion  chamber 
is  waterjacketed  like  the  cylinder. 

The  oil  is  injected  by  a  pump  driven  through  a  rocking 
shaft  by  means  of  an  eccentric  on  the  main  shaft.  The 
amount  of  oil  consumed  is  varied  automatically  to  suit  the 
requirements  of  the  load,  being  regulated  by  the  inertia 
governor  on  the  shaft,  which  changes  the  position  of  the 
eccentric  and  therefore  the  length  of  stroke  of  the  pump. 
Oil  from  the  main  storage  tank  is  delivered  by  a  small  pump 
to  an  auxiliary  reservoir  above  the  main  pump,  and  there  is 
another  pump  for  force-feed  lubrication  of  the  cylinder.  The 
main  bearings  are  of  the  ring-oiling  type,  with  large  reser- 
voirs. A  special  air-seal  ring  around  the  bearings  in  the 
crankcase  prevents  the  compression  of  the  entering  charge 
of  air  from  interfering  with  the  lubrication. 


Weiv   Hnnd-Hamnier   Air  Drill 

A  novel  design  of  hand-hammer  type  of  small  air  drill  has 
been  completed  by  the  Chicago  Pneumatic  Tool  Co.,  Chicago. 
This   has   been   given   the   trade   name   "Hummer   Drill."      The 

drill  chuck  is  geared 
to  a  shaft  parallel  to 
tile  cylinder  and  driven 
through  a  worm  by  a 
simple  high-speed  ro- 
tary air  engine.  The 
exhaust  goes  to  the 
valve  chamber  of  the 
hammer  cylinder.  The 
parts  have  been  kept 
few  and  simple.  The 
motor  is  between  the 
handle  and  the  cylin- 
der. Rotation  is  al- 
ways in  one  direction 
and  no  ratchet  is  used. 
The  valve  for  the 
hammer  piston  is  a  %- 
in.  steel  ball  with  a 
movement  of  about  ^ 
in,  between  seats.  A 
throttle  valve  on  the 
exhaust  softens  the 
hammer  blow  and 
sends  air  through  the 
steels  (hollow)  to 
clean  out  the  hole. 
Three  sizes  are  avail- 
able: The  A-66  weighs 
40  lb.  and  bores  a  %- 
in.  hole  6  ft.  deep;  the 
B-66  weighs  55  lb.  and  drills  a  1-in.  hole  S  ft.;  and  C-66  weighs 
65  lb.  and  drills  a  1%-in.  hole  12  ft.  All  sizes  may  be  column 
or  tripod  mounted  if  desired.  All  have  a  2i/3.-in.  cylinder,  but 
the  strokes  are  2%,   2%   and  4%    in.   respectively. 
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Mhdhiw^Yv  Coloiradlo 


What  is  claiiiiril  to  l)c  tlu'  worldV  hiuiu'st  auloiiiohili; 
liiilliway  ]ias  rwoiitly  licou  coniijlefod  rrom  Cascade,  C'ulo., 
to  llio  sununit  of  l^ike's  IVak.  Pike's  IVak,  whifh  attains 
ail  clcvatiiui  tif  1  1.10!)  I't.  ahuvc  sea  level,  is  perhajis  the 
liest  known  anil  most  \  isiied  nKumtain  in  the  United 
States.  Althoujih  there  are  some  •2()  nimintaiiis  and  peaks 
in  Colorado  alone  whieh  are  higher  than  Pike's,  it,  by 
\irtne  of  its  ilimiinant    ]insitiiiii    in    thr    Ramjwrt   Hanue 


I  I  AIJDMAN'' 

of  tourists  liave  made  the  ascent  to  tlie  snimnit.  fi-oni  whirl, 
it  is  said  some  (iO.OOO  s(i.ini.  of  the  State  of  Colorado 
can  he  seen.  A  makeshift  carriajiC  road  iuis  also  heen 
availaiik'  for  a  numlier  of  years,  hut  only  very  few  auto- 
mobiles have  been  able  to  reach  the  top. 

The  Peak  is  located  about  14  mi.  west  ol'  Colorado 
Springs.  The  base  ol'  the  Peak  is  at  Manitou,  about  li 
mi.  niirtln\-(>st  of  Colorado  S)irini;s.  the  cities  beiiiL''  con- 


A'lEW   I.OOKIXG    liVKl;    .\    1'.\1;T   ciF   the    riKES   I'E.VK    HIGHW.W 


iind  its  ea.sy  accessibility,  ranks  first  in  the  mind  of  the  neeted  liyan  electric  railway.     The  ascent  of  the  I'eak  is 

lonri.st.     Since   the   construction  of   an   Abt-system   cog  made  from  Maniton  by  eograil  railway  or  burro.   The  cog 

railway  CVIaniton  &  Pike's  Peak  P.P.)  in  1891  thousands  i-oad  is  apin-oximntely  !)  mi.  long,  having  an  average  grade 

^-TvU  Enerineer.  Colorado  Sprinsis,  Colo.  of    about    Hi/i,   ^vilb    a    maNimuni    oT    25%. 
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FIG.     2.       PIKE'S     PE.AK     FROM    COLOR.^DO     SPRINGS: 

CONSTRUCTION    VIKWS    OF    NF.W    AUTOMOBILE 

HIGHW.W 

About  a  j^ear  ago  a  company  was  organized  to  coustruct 
and  operate  a  toll  road  to  the  summit.  The  most  feasible 
route  was  found  to  be  that  of  the  old  carriage  road  which 
brandies  off  the  Ute  Pass  state  highway  at  Cascade, 
about  12  mi.  northwest  of  Colorado  Springs  in  the  his- 
toric Ute  Pass,  on  Fontaine  qui  Bouille  Creek.  Surveys 
were  made  early  last  spring,  and  the  construction  work 
followed  closely.  The  line  of  the  old  carriage  road  was 
followed  in  general,  although  the  new  line  was  relocated 
throughout  its  entire  length,  attention  being  given  to  the 
scenic  possibilities.  Typical  of  mountain  highways,  it 
abounds  in  sharp  curves  and  steep  grades. 

Starting  from  Cascade  at  an  elevation  of  7,415  ft., 
the  new  road  reaches  the  summit  of  the  Peak  in  17.9  mi., 
rising  in  elevation  6,694  ft.  The  road  first  climbs  Cas- 
cade ilountain,  following  Cascade  and  Crystal  Creeks, 
then  traverses  Cr}-stal  Creek  plateau,  skirts  the  Kam- 
part  Range,  tlie  crest  of  which  is  reached  at  about  Mile  1-5. 
From  there  to  the  Peak,  2.9  mi.,  the  road  rises  from  El. 
12,970  to  El.  14,109.  The  timber  line  is  reached  at  about 
Mile  12  at  El.  H,880. 

The  engineering  features,  while  not  unusual,  diU'er 
in  many  ways  from  the  older  mountain  roads  of  Colorado, 
many  of  which  are  not  wide  enough  for  two  vehicles 
except  at  intervals  where  turnouts  are  provided.  The 
standard  width  of  roadway  adopted  is  20  ft.,  of  which 
3  ft.  is  used  as  a  shoulder  and  to  form  a  shallow  drain- 
age ditch  for  all  cross-sections  except  on  embankments. 
On  embankments  the  roadway  cross-secticm  is  a  paraljolic 
curve  with  a  crown  of  0.3  ft.  On  sidehill  cut-and-fill 
cross-sections  the  surface  has  a  transverse  slope  of  1  in 
40.    Typical  cross-sections  are  shown  in  Fig.  3. 
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Fig.  3  and  by  eross-draius  of  corrugated-iron  pipe.  Box 
culverts  and  bridges  are  provided  where  necessary.  The 
standard  bridge  is  of  the  reinforced-concrete  slab  type, 
with  gravity-section  masonry  abutments  and  a  ballasted 
deck.  The  reinforcement  consists  of  I-beams  and  twisted 
bars.  The  masonry  abutments  are  unusual  in  that  the 
liatter  is  on  the  stream  side  instead  of  on  the  back. 

The  curves  are  numerous  and  sharp,  but  are  widened  to 
a  minimum  of  26  ft.,  reaching  in  the  case  of  very  sharp 
(ur\ature  to  a  width  of  50  ft.  Whenever  deemed  neces- 
sary, guard  rails  of  masonry  are  placed  on  the  outer  edges 
of  curves.  The  average  curvature  is  40°  and  the  maxi- 
mum is  96°.  On  several  of  the  sharper  curves  where  it 
was  not  feasible  to  use  the  standard  cross-sections,  special 
cross-sections  were  designed.  One  of  these,  at  the  sum- 
mit, is  shown  in  Fig.  3.  The  extremely  crooked  align- 
ment of  the  road  is  shown  in  Fig.  4.  To  further  show  the 
method  of  handling  the  "switchbacks"  necessary  to  make 
the  climb  in  Miles  14  and  18  enlarged  plans  are  given  in 
Figs.  5  and  6.  In  Mile  14  an  elevation  of  455  ft.  is  over- 
come. The  average  grade  of  the  highway  is  a  trifle  over 
7%. 

The  maximum  grade  is  10%.  There  are  few  adverse 
grades.  Fig.  7  shows  a  condensed  profile,  with  the  verti- 
cal scale  ten  times  the  horizontal.  The  elevations  at  the 
inile  posts  only  are  used  in  making  this  profile,  so  that 
the    grades    shown    are    average    and    not    the    steepest. 

03' Crown 
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TYPICAL,  SECTIONS  IN  CUT  AT  RETAINING  WALL 
AND  SECTIONS  AT  THE  SUMMIT  LOOP 
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AnliuiKiliiU'  siipiily  >ta(iiiii<  mic  |ii-(i\  idcil  alon^  Hie  i-oail. 
(hiu  oi'  these  is  located  at  Toll  (iate,  one  at  (ileii  (Jove 
and  a  third  at  the  suinniit  oi'  tlie  Peak.  Water-supply 
taiik.s  and  hose  are  loeated  as  shown  on  the  plan,  Fig. 
-t.  A  telephone  line  12i/^  mi.  in  length  also  reaches  from 
Cascade  to  the  to]i.     The  company  which  built  the  road 
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PLAN    OF    Ir'lKE'S    TEAK    AUTOMOBILE 
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operates  a  number  of  tourist  motor  lars.  l'ri\ately  owned 
cars  are  also  allowed  to  use  the  road  on  payment  of  toll. 
The  ijliotograpt".  show  the  country  through  which  the 
highway  is  built,  although  due  to  the  lack  of  perspective 
full  justice  is  not  done  the  magnificent  scenery.  The  ma- 
terial of  wliich  the  road  is  built,  in  conunon  with  that 
of  all  the  Pike's  Peak  region,  is  mostly  granite  and 
disintegrated  granite.  In  some  places  a  light  surface  .soil 
was  encountered.  Ko  special  difficulty  in  construction 
was  experienced,  although  part  of  the  road  is  in  a  region 
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FIG.  7.    CONDENSED  I'KoFILE  OF  PIKE'a  I'EAK  illOlIWAV 

of  ]icri)etual  snow.  Xo  power  machinery  was  used  for 
grading.  The  material  was  moved  by  hand  .shoveling, 
.sli]),  fresno  and  wagon,  as  is  usual  in  the  West. 

The  originator  and  proprietor  of  the  road  is  E.  A.  Sun- 
clerlin,  of  Colorado  Springs,  Colo.  The  location  and  de- 
sign were  under  the  direction  of  A.  G.  Allan,  of  Denver, 
as  Chief  Engineer.  The  writer  wishes  to  acknowledge 
the  courtesy  of  X.  L.  D:ew,  of  the  com[)any,  in  fur- 
nishinu'  much  of  the  data  i;iven. 


The  problem  of  sewage  disposal  at  Detroit,  to  elimi- 
nate the  present  pollution  of  the  Detroit  River,  is  com- 
plicated by  the  fact  of  the  river  being  an  international 
stream,  the  prevention  of  the  pollution  of  which  is  under 
investigation  by  an  liileriiatioi;al  Joint  Commission.  In 
Decemlier,  liill,  Clarence  W.  Ihibbell,  consulting  engi- 
I'.eer,  \va<  a|>])oinled  by  the  city  to  investigate  the  prob- 
lem and  make  rcconinicndations  for  its  .solution.  II  is 
work  'is  being  carried  on  independi'iitly  of  but  in  closi> 
iclation  with  that  of  the  coinniission. 

For  .some  yeai's  past  Detroit  has  been  growing  at  a 
more  rapid  rate  than  any  other  city  in  the  United  States. 
It  has  now  a  ]io])ulation  of  about  i  SO. 000,  including  im- 
mediate suburbs,  and  it  is  estimated  that  it  will  reach  1  ,- 
."•.OO.OOO  in  the  l!i;!.V|.-i  dc,-ade.  Ft  has  the  combined  .sys- 
tem of  sc\\-ci-s.  «  iih  lumierous  outlets  along  the  river 
in  this  way  it  pollutes  Ihe  water  of  several  lower  town.s. 


is  just  above  the  upper 
s(A\'age-|)um])ing  jilant, 
water  is  alrcailv  polluted 
along  the  slioi-e  of  Lake 
■s  ;n'e   building  sewerat;e 


Tlic  city  walc  i-\\nrks  intake 
sewer  outfall,  at  the  Fair\iew 
wliich  is  to  be  enlarged,  liut  the 
by  villages  and  towns  higher  up 
St.  Clair.  Some  of  these  jtlaci 
systems  (on  the  separate  l)lan),  ami  by  agreement  with 
them  the  citv  has  built  and  expects  to  extend  an  intercept- 
ing sewer  near  the  shore  line  to  protect  the  city's  water- 
supply.  The  water  is  treated  by  hypochlorite,  liut  this  is 
to  be  changed  to  lirpiid  chlorine. 

The  highest  iiollution  is  below  the  city  on  the  American 
side  (max.  TOO.OOO  1',.  c-oli  ])er  100  c.c.),  a  lower  pollu- 
tion (max.  10,000)  on  the  Canadian  side,  and  relatively 
low  pollution  (4  to  10)  in  the  middle  of  the  stream,  ex- 
ce]it  that  occasional  high  records  (100  or  more)  in  the 
middle  indicate  ]iolhition  from  ships. 

The  geiR'ral  plan  \\\\\  iiicludi'  large  ai'cas  that  can  be 
successfully  handled  only  by  establishing  a  sanitary  dis- 
trict or  by  exteiiiling  the  city  limits  to  include  rapidly 
de\elo]:>iiig  suburbs.  The  conversion  of  the  city's  .sewers 
from  the  combined  to  the  separate  system  will  not  he 
reconnneniled  eNccjit  where  feasibli;  in  new  territory.  Ten- 
tative plans  provide  for  the  consti'Uction  of  intercept- 
ing sewers  to  handle  the  sewage  ])roper  and  deliver  it  to 
treating  ])lants  (probably  Tmhoff  tanks  or  screens,  com- 
l)ined  with  disinfection).  Industrial  wastes  do  not  i^reseiit 
any  serious  difficulties  except  that  grease  and  gasoline 
from  the  large  automobile  factories  constitute  a  special 
problem,  and  means  must  be  taken  to  ])re\ent  explosions 
in  the  sewers  and  pumping  stations. 

The  instructions  issued  by  George  II.  Fenkel,  Commis- 
sioner of  Public  Works,  to  ^Ir.  liubbell  cover  three  ]irin- 
cipal  points:  (I  )  To  review  the  data  and  conclusions  of 
the  International  .Joint  Commission  for  the  i)urj)osc  of 
enlarging  on  any  ])basc  of  the  matter  necessary  in  order 
to  determine  what  preventive  or  remedial  measures  are 
required  with  reference  to  Canadian  waters.  (2)  To  what 
extent  does  the  Detroit  sewage  pollute  American  waters 
so  as  to  render  them  unfit  as  a  source  of  raw  water  for  fil- 
tration purposes?  (:>)  The  means  which  the  city  should 
undertake  to  ])uriry  the  sewage,  and  what  expense  would 
be  justifiable  for  that  purpose. 

The  report  will  ho  broad  and  comprebeusive,  giving 
general  plans,  estimates  and  recommendations,  but  leav- 
ing the  jireparation  of  detail  ]ilans  until  action  has  been 
taken  on  the  a'cneral  recommendations. 
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By  C.  B.  Bkeed* 

Tlie  iLse  of  gravel  for  concrete  is  well  established,  ami 
as  pit  gravel  contains  usually  an  excess  of  sand,  it  is 
now  general  practice  to  clean  and  grade  these  materials 
by  screening  and  washing.  An  advantage  to  the  con- 
tractor is  that  the  gravel  and  sand  can  be  shipped  from 
the  same  pit,  so  that  there  is  less  liability  of  delay  or 
interruption  in  the  supply  of  concrete  material. 

A  sand  and  gravel  washing  plant  recently  built  at 
Lynnfield,  JIass.,  is  shown  in  Fig.  1.  This  has  a  ca- 
pacity of  handling  800  cn.yd.  of  pit  gravel  per  8-hr.  day. 
Tlie  material  is  excavated  by  means  of  a  dragline  cable- 
way  with  a  2-yd.  bucket.  A  1%-in.  track  cable  passes 
over  a  tower  133  ft.  high  and  has  one  end  anchored  to  a 
deadman  in  the  pit,  while  the  other  end  (beyond  the 
tower)  is  attached  by  a  follower  tackle  ami  blocks  to 
an  anchorage  cable  leading  to  another  deadman. 

Operatixg  the  Deaglixe  Excavatok 

A  traction  cable  hauls  the  bucket  at  a  speed  of  250 
ft.  per  min.  while  excavating  and  600  ft.  per  min.  while 
running  from  the  pit  to  the  top  of  the  tower.  For  rais- 
ing and  lowering  the  bucket,  the  sag  of  the  track  cable 
is  chan<red  bv  means  of  the  follower  tackle.     The  two 
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FTG.     1.       .SAND    AND    GUAVKIj     WASHING     PLANT    WITH 
DRAGLI.NE    BUCKET    EXCAVATOR 

operations  of  raising  and  lowering  the  bucket  and  haul- 
ing it  to  and  fro  are  accomiilished  by  two  drums  in  the 
tower — a  two-speed  drum  for  the  traction  cable  and  a 
one-speed  drum  for  the  follower.     These  are  driven  by  a 

•ConsuUlng^  Engineer,  6  Beacon  St.,  Boston,  Mass.,  and  Pro- 
fessor of  Railroad  Engineering  at  tlie  Massacliusetts  Institute 
of  Technology. 


T5-hp.  slip-ring  electric  motor.  A  5-hp.  motor  in  the 
tower  drives  an  air  compressor  of  the  type  used  on  elec- 
tric cars,  the  air  operating  the  pneumatic  friction  con- 
trol of  the  traction-cable  drums. 

The  bucket  is  suspended  from  the  cable  by  two  double 
sheaves  running  on  the  main  cable.     The  forward  one 
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FIG.    2.     DRAGLINE    BUCKET,    SHOWING    TROLLEYS    AND 
CABLE  CONNECTIONS 

is  attached  to  the  bail  of  the  bucket  and  also  to  the 
end  of  a  6-ft.  I-beam  which  passes  through  (but  is  not 
attaclied  to)  the  rear  sheave  (Fig.  2).  When  the  empty 
bucket  is  returning  by  gravity  from  the  tower,  these 
sheaves  are  at  the  opposite  ends  of  the  I-beam,  and  the 
bucket  is  balanced  so  as  to  be  in  digging  position  as 
it  travels  back  to  the  excavation.  During  the  digging 
]3rocess  the  pull  is  on  the  bridle  chains  attached  at  the 
front  corners  of  the  bucket. 

When  the  loaded  bucket  is  being  pulled  back  to  the 
tower,  the  strain  is  on  an  extension  of  the  traction  cable 
which  passes  over  a  small  idler  sh-eave  in  the  rear  sheave 
and  is  attached  to  the  back  of  the  bucket.  As  it  reaches 
the  tower,  the  front  sheaves  come  in  contact  with  a  stoj" 
on  the  supporting  cable  and  further  pulling  on  the  trac- 
tion cable  raises  the  back  end  of  the  bucket  and  thus 
accomplishes  the  dumping.  This  device  requires  no 
latches,  and  the  dumping  is  effected  automatically  and 
rapidly.  The  average  rate  of  operation  is  45  round  trips 
of  the  bucket  per  hour. 

Screening  and  Washing  the  ^Iaterial 

The  arrangement  of  the  screens  and  lains  is  shown  in 
Fig.  3.  The  gravel  dumped  into  the  hopper  passes  over 
a  grizzly,  or  bar  screen,  which  permits  all  material  of 
less  than  2-in.  size  to  pass  through  onto  the  top  one  of 
four  nearly  horizontal  shaking  screens,  as  shown.  The 
sizes  of  the  round  holes  in  the  screens  are  such  as  to 
separate  the  materials  into  the  following  sizes :  2-  to 
%-in.  for  mass  concrete,  1-  to  %-in.  for  reinforced  con- 
crete, %-  to  i\-in.  for  roofing  gravel,  j^j,-  to  %-in.  for 
granolithic  sand,  and  everything  below  %-in.  for  build- 
ing sand. 

The  oversize  material  runs  over  the  grizzly  bars  into  a 
hopper  and  thence  to  a  crusher,  after  passing  which  it 
is  delivered  to  the  top  deck  of  the  horizontal  screens. 
Any  material  that  does  not  pass  through  the  top  screen 
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(being  over  2-iii.  size)  [insses  dlV  ;i)  the  Iciwcr  cinl  nf  tbi' 
screen  into  a  chute  IVediug  a  bucket  clevati)r  uliich 
dumps  it  again  into  tiie  crusher  liopper. 

When  the  material  falls  on  the  top  screen,  it  is  deluged 
with  water  delivered  by  a  25-hp.  centrifugal  pump  run- 
ning at  1,800  r.p.m.  and  delivering  1,000  gal.  per  min. 
The  water  passes  through  all  four  screens,  thoroughly 
washing  the  materials  and  carrying  with  it  into  the  set- 
tling tank  everything  less  than  %  in.  in  size.  A  flight 
conveyor  operates  through  this  settling  tank  and  pushes 
the  sand  forward  to  the  high  end  of  the  tank,  at  the 
same  time  washing  it  and  forcing  it  iinally  over  the 
edge  of  the  tank  into  the  chute  leading  to  the  proper 
bin.  The  loam  and  other  objectionable  material  pass 
off  in  suspension  in  the  dirty  water  which  flows  over 
the  lower  end  of  the  taidv.  The  crusher,  elevator,  screens 
and  flight  conveyor  are  all  operated  by  a  75-hp.  electric 
motor. 

The  material  retained  on  the  various  screens  passes 
off  their  ends  and  falls  into  metal  chutes  which  run  to 
the  proper  storage  bins  below.  In  these  chutes  are  tip- 
ples which  ])crniit  of  diverting  the  materials  in  such 
a  manner  as  to  make  it  possible  to  mix  various  sizes  as 


SECTIONAL   ELEVATION   OP   SAND   AND   GRAVEL 
WASHING   PLANT    AT   LTNNFIELD,    MASS. 

they  pass  from  the  screens  and  so  fill  a  bin  with  a  mixture 
of  sizes  if  required.  Flush  gates  operated  by  hand  levers 
allow  the  material  in  the  bins  to  drop  directly  into  rail- 
way cars  beneath. 

Excavation  can  be  made  as  readily  under  water  as 
in  the  dry,  as  the  operator  in  the  tower  can  tell  from 
the  load  on  the  engine  whether  the  bucket  is  being  filled. 
As  the  excavation  proceeds  a  trench  is  dug  between  points 


as  lU'ur  the  deadman  and  tlic  lower  as  seems  safe,  and 
to  the  full  depth  of  tlie  material.  It  is  customary  to 
luiry  a  pair  of  dcadmcn  al)out  150  ft.  a])art  at  the  end 
of  the  track  cable,  and  to  attach  the  cable  to  one  of 
these.  Blocks  and  tackle  are  rigged  from  the  cable  to 
the  other  deadman,  so  that  the  line  of  the  cable  can  be 
shifted  about  75  ft.  without  .shifting  the  anchorage  on 
the  other  side  of  the  tower  or  bringing  excessive  strain 
on  the  top  of  the  tower. 

This  permits  a  wider  trciuli  to  be  excavated  than 
would  be  possible  if  the  main  cable  ran  directly  to  one 
anchorage.  AVhen  the  trench  has  been  excavated  the 
two  deadmen,  one  at  each  end  of  the  cable,  are  moved, 
sav,  150  ft.  from  their  old  position  and  a  new  cut  is  be- 
gun. The  entire  top  of  the  tower  above  the  hopper  is 
built  on  a  turntable,  which  is  turned  as  the  line  of  the 
cable  is  changed. 

.Sto]!A(;e  Axn  Siiii'I'ixg 

The  plant  is  operated  liy  five  men — one  at  the  engine 
in  the  tower,  one  at  the  crusher,  one  at  the  screens  and 
two  repairing,  cleaning  and  loading  the  cars. 

In  addition  to  the  bin  storage,  provision  has  been 
made  for  ground  storage  of  100,000  tons  of  washed  and 
graded  materials.  The,se  materials  are  loaded  on  cars 
at  the  rate  of  1,000  tons  per  day  by  means  of  a  15-ton 
steam-driven  locomotive  crane  equipped  with  a  1-yd. 
clamshell  bucket  swung  from  a  50-ft.  boom.  The  crane 
operates  on  standard-gage  tracks  and  may  be  used 
when  necessary  for  shifting  the  freight  ears.  The  tracks, 
however,  are  on  a  grade  so  that  the  cars  can  be  dropped 
by  gravity  under  the  bins,  receive  their  load  and  pass 
along  by  gravity  to  the  storage  tracks  beyond. 

Prom  this  122-ft.  tower  the  cables  can  be  stretched  so 
as  to  permit  excavation  to  be  made  at  a  distance  of 
1.300  ft.,  giving  an  available  area  of  i/^-mi.  diameter 
before  it  becomes  necessary  to  move  the  tower  to  an- 
other site.  If  the  material  is  20  ft.  deep  it  will  take  12 
years  of  continuous  operation  before  a  plant  of  this 
capacity  would  have  to  be  moved.  The  plant  has  a  bin 
capacity  of  1,300  tons  and  a  daily  production  capacity 
of  1,000  tons.  The  material  is  a  well-graded  angular 
sand  and  a  subangular  glacial  gravel;  very  little  over- 
size material  has  been  encountered. 

This  plant  was  designed  by  the  Cable  Excavator  Co., 
of  Philadelphia,  Penn.,  and  was  built  under  the  direct 
upervision  of  its  Vice-President,  A.  U.  Haclsel,  who 
is  also  the  inventor  of  the  excavating  bucket  described. 
The  plant  is  owned  and  operated  by  the  New  England 
Sand  and  Gravel  Co.,  of  AVest  Peabody,  ilass.,  the  writer 
serving  as  consulting  engineer  for  this  company. 


Proj?res»  of  Se«ou4l  Simplon  Tunnel — The  latest  repoi"t  for 
the  second  Simplon  Tunnel  shows  that  the  tunnel  is  over 
half-completed,  the  ttgures  of  completed  tunnel  at  the  end  of 
October.  1915,  being  29.9%  for  the  south  end  and  25%  for  the 
north  end,  a  total  of  54.9%,  according  to  the  "Schweizerische 
Bauzeitung."  The  respective  lengths  are  19.431  ft.  (5.924  m.) 
and  16.242  ft.  (4,952  m.).  a  total  of  35.673  ft.  (10.876  m.).  At 
each  end  four  or  five  hundred  feet  more  of  top  heading  and 
excavation  work  has  been  done.  The  worli  accomplished 
during  October  amounted  to  774  ft.  (23B  m.)  of  completed 
tunnel  at  the  south  end  and  157  ft.  (4S  m.)  at  the  north  end, 
a  total  of  931  ft.  (284  m.).  This  was  accomplished  with  a 
worliing  force  in  the  tunnel  of  62S  and  90  for  the  two  ends 
respectively,  and  outside  the  tunnel  212  and  79,  making  a 
total  worliing  force  of  1,009.  During  recent  months  the 
work  has  been  very  seriously  hampered  by  continual  change 
•'of  forces  on  account  of  the  military  draft  of  Italian  laborers. 
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FIG.    1.      CONSTRCl'TlD.V    rL.\NT    OX    THK    KKrAlRS    OF  THE  COMI'ToN   lilLL  liESiiK VoliC   AT  ST.   LuUlS 

RecoinisftrMCtlnoini  ©f  a  Reser^onr  s\tt 


.■<).\IJl'SIS—To  rhrri,-  Inihnjr  jniiii  Ihr  I'lirlh-nii- 
lin  II  kill  I' III  reseiroir  ul  Cdiu  jilini  Hill  n  iinr  liiiiiii/ 
ix  liciiuj  IniiU  ami  slci'l  slu'rl itii/  ilrircii  Ihraiujli  llif 
haul,-  In  roclr.  .1  iicir  (^rossiniU  is  alsn  hciitij  liiiill. 
Ill  (lilililioH  a  irilll  irlll  he  hiiiU  iiluiri'  llw  /irrsriil 
In/i  in  order  to  alloir  nf  niislii;/  I  he  inilcr  Irrrl. 
Ct/nrrt'lc   jiilos  cirp   iisril   innli'r   I  In'   iviills. 

'I'lir  C!iiiiii]toii  Hill  ri'scrvoir  at:  St.  ].,(iiiis  lias  had  loil- 
.•-idcniblo  leakao-e.  Within  the  pa^^t  few  years  this  has 
amounted  to  nearly  1,000,000  .sal.  daily.  The  loss  of  so 
much  water  after  the  e.\])ense  incurred  in  pumping  and 
purifying  it  has  warranted  the  cost  of  extensive  repairs 
to  stop  the  leakage.  No  damage  has  heen  done  by  the  cs- 
( a|)ing  water,  as  it  has  been  carried  otf  by  the  sewers. 

'J'lie  reservoir  is  about  8.50.\.")00  ft.  in  ])lan  and  '^0  It. 
dec)),  with  a  capacity  of  65,000.000  gal.  It  is  formed  part- 
ly In'  e.vcavation,  but  mainly  by  an  cnilianknient  of  stiff 
red  clay,  20  ft.  wide  on  to|i,  with  inner  and  outer  slojies 
of  11^.:  1  and  2:1  respectively.  .\  iimldle  wall  in  the 
bank  was  connected  with  the  puddle  llonr.  The  slopes 
were  ])a\ed  witli  stone  blocks  on  a  layer  of  macadam,  and 
the  leakage  was  largely  through  this  paving.  A  masonry 
rro.sswall  divided  the  reservoir  into  two  basins.  This 
reservoir  was  completed  in  1810. 

The  work  now  undertaken  to  stoj)  the  leakage  includes 
the  following:  Tlie  lining  of  the  old  floor  and  slopes 
with  reinforced  concrete;  the  driving  of  a  c(mtinuous  line 
of  steel  sheeting  from  tlie  (op  oF  the  baid\  to  I'ock  :  (be 
construction  of  a  concrete  wall  ai'onnd  tlu'  (o|)  on  eonerete 
piles  and  tlie  steel  .sheeting;  the  i-enio\al  of  (lie  old  divi 
sion  wall  and  construction  of  a  new  eomi-ete  wall.  ba\- 
ing  concrete  i)iles  and  a  cntolf  wall  exiending  to   i-ock: 


the   reeonsti'uetidii   of  the  gate  chandlers  and   ci'ection   <d' 
a  new  gatehouse. 

In  this  new  work  the  sides  and  the  division  wall  will 
iie  carried  up  so  that  the  w-ater  level  can  he  raise(l 
about  10  ft.,  increasing  the  storage  capacity  by  alioiit 
:.':), 000,000  gal.  The  work  is  under  the  direction  ot  I'^l- 
ward  E.  Wall,  Water  Connnissioner;  G.  G.  Black  is  en- 
gineer in  charge  of  the  Water  Division,  and  F.  II.  Wieder- 
boldt  is  Resident  Engineer.  The  contractor  is  the  Hiram 
Lloyd  Construction  Co.,  of  St.  Louis.  The  cost  of  the 
work  will  be  about  $280,000. 

COXSTKUCTION   OF   NeW   DIVISION   WaLL 

The  reservoir  cannot  be  kept  out  of  service  for  an\ 
great  length  of  time,  and  the  plan  adopted  was  to  rehnild 
the  division  wall  at  once,  so  that  water  can  be  stored  in 
one  basin  while  work  is  in  progress  on  the  other.  The  con- 
tract ])i'ovided,  therefore,  that  between  Se]it.  1.")  and  Dee. 
I  •')  the  contractor  must  reconstruct  this  wall  and  the  gate 
chambers  at  each  end,  connect  the  slo]ie  and  hotloni  pav- 
ing of  one  basin  with  the  wall  and  cbambers.  and  make 
fills  basin  sufficiently  water-tight  for  immediate  use. 

The  division  wall.  Pig.  a,  is  of  reinforced  concrete,  '-V, 
rt.  high,  ;30  ft.  wide  on  the  base  and  ;5  ft.  at  the  (op  (  I 
ft.  over  coping).  The  batter  decreases  from  9%  in.  m 
12  in.  at  the  lower  portion  to  l/o  in.  in  12  in.  at  the  top. 
ricneath  the  middle  of  the  base  is  a  3()-in.  cutoff  wall  ex- 
tending to  rock  at  a  depth  of  about  1.3  ft.  This  cutoff 
wall  also  extends  under  the  gate  chambers.  Under  each 
side  of  its  base  are  two  rows  of  concrete  piles  driven 
f(i  Kick.  The  rows  are  I  ft.  e.  to  c.  and  the  piles  in  each 
row  :>  ft.  c.  til  c,  not  sfaggereil.  The  (-onstruction  of  the 
foundation  of  the  wall  is  shown  in   Fig.  .'1. 

There  are  loui-  expansion  joints  extending  the  full 
dei)th  of  the  wall.      These  are  spaced    W.)    W.   apart,   the 
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two  I'lul  joints  beinjj  at  the  connci'tion  with  the  walls  ol  the 
gate  ehanihevs.  They  are  of  the  tongue-aiid-firoove  tvpe, 
as  shown,  and  the  fillinf;-  is  built  up  of  alternate  layers  of 
felt  and  asphalt  to  a  thieknoss  of  %  in.  The  ends  of 
the  walls  at  these  joints  have  extra  vertical  reinforcing 
bars,  also  horizontal  bars  bent  to  fit  the  tongue  and 
groove. 

The  concrete  is  a  l:",;'o:.')  mix,  made  with  cruslicd 
limestone  or  .Meramec  Hiver  gravel  of  14-  to  2-in.  size, 
and  sand  passing  a  i^-in.  screen.  This  proportion  gives 
1  sack  of  cement  to  6  cu.ft.  of  concrete.  No  crusher-r\ui 
stone  is  permitted.  The  steel  reinfori'ement  consists  of 
round  rods.  All  wires  or  metal  ties  for  securing  the  forms 
must  be  cut  olf  at  least  I/2  i"-  from  the  face  of  the  wall 
and  the  holes  filled  with  1  :  2  cement  mortar.  A  certain 
amount  of  the  old  stoue  blocks  is  allowed  to  be  placed 
in  the  new  concrete  as  pudding  stone  or  plums.  The 
remainder  is  crushed  by  a  crusher  erected  on  the  floor  of 
the  reservoir  for  use  as  concrete  aggregate,  the  contractor 
disposing  of  the  screenings  for  street  or  other  woik. 
The  old  wall  contained  about  6,000  yd.  of  masonry, 
and  the  new  one  will  have  al)out  10,000  yd.  of  concrete. 

Reinfokcixg  the  Sides  of  the  liESERVon; 

The  interior  slopes  of  li/^  on  1  have  a  paving  of  16-in. 
stone  blocks  laid  on  6  in.  of  macadam  and  grouted  with 
cement.  This  paving  will  be  thoroughly  cleaned  and  cov- 
ered with  3  in.  of  concrete,  upon  which  will  be  a  water-  ■ 
proofing  course  composed  of  six  layers  of  asphalt  and  five 
of  felt.  Upon  this  will  be  a  3-in.  concrete  covering,  rein- 
forced with  wire  netting  and  laid  in  slabs  8  ft.  wide, 
with  a  horizontal  joint  along  the  middle  of  the  slope, 
lu  order  to  thoroughly  bond  the  first  layer  of  concrete 
with  the  stone  paving,  some  of  the  paving  blocks  will  be 
removed  (one  for  each  6-1  sq.ft.  of  surface),  the  concrete 
being  filled  into  the  opening  to  form  a  key,  or  anchor. 
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SLOPE  LINING   AND   REINFORCEMENT   OF 
COMPTON   HILL    RESERVOIR 


FIG.    3.      CONCRETE   PILES   A.\l'   STi:i;i.    1;  i ;  I  M' '  '  I  ;>   IJ.MEN  T 
FOR   THE    BASK   OF    UIVISIO.N    WALL 

The  four  rows  of  concrete  piles  are  under  the  footing,  and 
the  reinforcing-  rods  project  from  the  top  of  the  cutoff  wall 
which  is  carried  down  to  rock.  The  roelc  pile  at  the  left  is 
for  plums  in  the  concrete.  -Vt  the  end  of  the  wall  the  men 
are  erecting  the  traveler  for  the  forms.  At  the  right  is  the 
traveling    concrete    plant,    with    boom    to    support    the    steel 


Fig.  2  shows  a  cross-section  of  the  work  and  also  the 
arrangement  of  expansion  joints  in  the  floor  and  slopes. 

To  prevent  the  escape  of  any  water  through  the  bank, 
a  row  of  steel  sheetpiling  will  be  driven  to  rock,  as  shown. 
Boriiigs  were  made  at  intervals  of  about  25  ft.,  showing 
minimum  and  maximum  depths  of  36  and  53  ft.,  the 
depth  to  rock  being  mainly  about  40  to  45  ft.  The  sheet- 
ing is  of  the  Lackawanna  arch-web  type,  and  will  be  driven 
by  a  steam  hammer.  To  facilitate  this  work,  the  engi- 
neers at  the  site  measured  the  piles  and  marked  each  with 
its  length,  so  that  they  could  be  distriltuted  around  the 
reservoir  according  to  the  depths  shown  on  the  jJrofile. 

To  enable  the  depth  of  water  to  be  increased,  a  rein- 
forced-concrete  wall  will  be  built  around  the  inner  edge 
of  the  bank,  as  shown  in  Figs.  2  and  4.  This  will  be  18 
in.  thick,  with  a  total  height  of  13  ft.  (or  8  ft.  above  the 
footing).  The  top  will  be  4  ft.  above  the  new  water 
level.  This  wall  will  have  a  broad  footing  connected 
to  the  new  slope  paving  and  will  be  supported  on  two 
rows  of  concrete  piles  and  the  line  of  steel  sheeting.  The 
piles  will  be  3  ft.  c.  to  c.  in  each  row,  staggered,  and 
wJll  be  24  ft.  long,  giving  a  penetration  of  about  5  ft. 
into  the  natural  ground  below  the  bank. 

For  this  wall  the  concrete  will  be  made  with  broken 
stone  of  %-  to  1-in.  size.  The  mix  W'ill  be  about  1:2:4, 
giving  1  sack  of  cement  to  414  cu.ft.  of  concrete,  while 
to  increase  the  density  hydrated  lime  will  be  added  in 
the  proportion  of  10  lb.  of  lime  for  each  sack  of  cement. 
The  exterior  of  the  wall  will  have  a  simple  architec- 
tural treatment,  as  shown.  The  panels  will  be  bush- 
hammered,  while  the  remaining  part  of  the  exposed  outer 
surface  will  be  rubbed  down  with  carlionindum  blocks 
and  water. 

In  building  this  water-tight  wall,  15-in.  strips  of  No. 
22  black  sheet  iron  will  be  embedded,  in  the  concrete  at 
all  constniition  joints,  to  form  effective  water  stops. 
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The  original  jjavin;;  nf  (lie  lldoi'  was  n\'  tmui-ctc  -lal)>. 
'riiese  will  lie  reiiio\c<l  only  whciv  rr([uin'cl  tn  iiinkc  I'dDin 
I'oi'  tlie  lU'w  (livitjion  wall  (Fig.  5).  Alter  llie  llnoi-  is 
t-leancd  ol'  dirt  and  loose  material  it  will  lie  idxeicil  wiili 
two  3-iii.  oovirses  ol'  eoncrete  in  blocks  or  slalis  about  ,S 
It.  square,  the  joints  of  the  ujiijer  course  breaking  joint 
with  tliose  of  the  lower.  This  is  shown  in  Fig.  2.  Jietweeii 
the  two  courses  will  be  a  waterproofing  course  similar 
to  that  on  the  sl<)[)es,  e.\ee|it  that  ])iteh  will  be  used  instead 
of  asphalt. 

The  gatehouse  will  be  a  eonerele  building  I8x2."j  j't., 
liver  tlie  snurli   gate  ebaniber.      Here   tliere   will    be  cnna- 
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Plan  o+  Comer 


Pari-  Outside  Eleva+ion  ;»  p" 


Drilled  fyr  Reinforcing- Bars  ^'^^^ 

i'-lG.    1.      NKW  RETAINING  '^'ALI^  UN  TOP  OF  RESERVulL; 

This  is  boiulfd  to  the  slope  lining  and  the  new  water 

level  will  be  -1  ft.  Ijelow  top  of  wall 

menial  staiiujns.  a  fountain  •md  ntliei-  features  of  ar- 
cbiteetural  treaiment.  Mueli  of  tliis  work  will  be  of  east 
concrete  blocks,  the  conereti.'  being  made  with  stone  of  i ><- 
to  1-in.  size  (hut  without  sand)  in  jiroportions  of  1  :  :!i  o 
to  1  :  3.  It  is  reinforced  to  give  suifieiout  [strength  for 
handling  and  to  ])rc\eut  cracking.  The  building  ami 
decorative  features  were  designed  liy  Ituib  &  Study,  archi- 
tects, of  St.  Louis. 

iiKiNi-oiHi;i)-C'oxn,'i;iE  L'ilks  L'sini 
The  specifications  permitted  the  use  of  c(Hicrete  piles 
either  straight  or  ta|)ere(l  and  of  any  form  of  cross-sec- 
tion, provided  that  the  surface  area  should  be  not  less 
than  that  of  a  cylindrical  pile  l-j  in.  diameter.  The  con- 
ti'aetor  preferred  to  use  straight  piles,  12i/_.  in.  s(juare, 
with  l-iu.  chamfer  on  the  corners'.  The  point  tajiers  in 
12  iu.  to  8x8  iu.  at  the  end. 

The  concrete  is  a  1  :  111;  niix,  made  with  gravel  of  Vr 
to  l-iu.  size,  exeejit  that  at  the  ends  it  is  iSi'A.  The 
reinl'orcemeut  consists  of  .six  ■>,s-in-  bars,  haxiiiu'  the  ends 
hent  inward.  These  are  bound  by  b(Mi]i>  i  ,  \1  in.  aliont 
-J:  It.  apart,  and  wrapped  s]iirally  with  No.  10  wire  lia\ing  a 
pilcli  of  4  in.,  reduced  to  1  in.  for  18  in.  at  each  end.  The 
hars  are  wired  to  the  hoojis  and  spiral,  'i'hey  are  1  ft. 
.shorter  than  the  pile,  and  no  reinforcement  must  come 
within  G  in.  of  the  head  of  the  pile.  These  pile.-  will 
he  tiriven  hy  steam  liammers,  cushion  -aps  lii'iiig  placed 
oil  tlie  heads  of  the  piles. 


The  eoiieiete  piles  a I'e  made  ill  a  yard  at  the  foot  of  llie 
hank  of  the  i-eser\oii-.  At  one  end  i.-  a  Vi>".V'l-  I'oiiei'elc 
mixei'.  Ii-om  wliieb  the  colielete  is  deliveied  to  the  pile 
forms  by  wheelbarrows.  Then  comes  a  |ilatlorm  on 
whieli  the  piles  a  re  east  and  whieh  is  long  eiioiigb  for  se\eii 
rows  of  ■;':!-rt.  ]iiles.  with  ten  in  each  I'ow.  At  the  other 
end  of  the  yard  is  the  stoi'ai^e  s]iaee.  where  the  piles  are 
stacked  hori/.oiitallv  while  eiiriiiL;'. 

The  plaironn  is  hea\ily  built  and  carefully  le\cled. 
so  that  the  piles  can  be  cast  directly  upon  it,  and  only 
side  rorms  are  i-eipiired.  These  are  of  wood  and  arc  used 
several  times.  An  iion  cap.  however,  is  Used  for  the 
point.  The  bendiuij  of  the  bars  is  done  by  hand.  For 
placing  the  hoops  and  wire  w  rapping,  the  six  bars  are  lifted 
to  two  ili>ks  on  a  loiii;  pipe  .-npported  on  horses  and 
turned  by  a  crank  handle  at  one  end.  This  jilant  t'an 
make    10   piles   per  dav. 

The  piles  remain  in  the  forms  for  24  hr.  (48  br.  was 
allowed  at  lirst)  and  are  then  picked  up  and  removed 
to  the  storage  stacks  by  a  traveliug  gantry  which  sjiaiis 
the  yard.  This  gantry  cousi.sts  of  an  I-beam  of  ;i2-ft. 
span  sn|.iported  at  the  ends  on  timber  A-franies  16  ft.  high, 
each  mounted  on  two  wheels.  On  the  I-beam  runs  a 
trolley  hoist  carrying  a  swing  beam  having  chain  slings. 
This  gantry  is  mined  by  hand.  The  piles  are  held  at  least 
:10  days  for  curing  amlare  sprinkled  twice  daily. 

t'oxs-i'id'c'riov    I'l.AX'r  axo   Mi-riions 

The  lirst  part  of  the  woi'k.  as  noted  already,  was  the 
reconsti'uction  of  tlii'  di\i>ioii  wall  and  the  gate  eliani- 
hei's  at  its  ends.  This  work  bad  to  be  done  rapidly,  as 
explained. 

The  old  stone  masoiiiy  was  drilled  by  hand,  C-ft.  holes 
lieiiii;    put    down    by   ""juinpinL;""    long-  drill    I'ods.      Light 

ehaige-  were  lired  at  the  end  of  each  shift.     The  mas t 

thus  thrown  down  upon  the  tloor  was  rcnuned  in  xai'ious 
v\ays — by   a    small    llal-ear   on    an    iiidustriiil    railway,    by         _ 
stone  boats  with   teams,  by  chains  handled  by  teams  or        ■ 
den'iiks,   and   especially   by   the  u.se  of  two   light  steam        T 
shovels.      These   shovels   also   rooted  up   the   old   concrete 
footing. 

I'ai't  of  the  stone  Mas  ]iiled  for  use  as  plums  in  tin 
new  concrete  wall,  and  part  of  it  was  hauled  bv  stone- 
hoats  and  (luin|i  wa^ions  to  a  stoikpile  adjacent  to  a 
crusher  and  screening  plant  ei'ccted  on  the  floor  of  the 
west  basin,  in  lonnci  tion  w  itli  the  concreting  plant.  The 
laith  and  lubbish  «cre  hauled  away  in  dump  carts  and 
iiseil  for  tilling  vacant  lots  owneil  hy  the  contractor  vvitli- 
in  a  few  blocks  of  the  i-esei-\oii-.  Screenings  from  the 
stone  cru.slier  were  remoxcd  in  the  same  way  and  used 
for  filling  or  sold   for  street- rejiair  work. 

For  bringing  in  sujiplies  and  hauling  awav  material, 
two  inclined  roadways  of  12%  grade,  supporti'd  on  timber 
trestling,  were  built  from  oposite  sides  of  the  hank  down 
to  the  floor  of  the  reservoir.  Loaded  wauims  were  as- 
sisted up  the  inclines  by  snatch  teams  or  by  a  cable  from 
a  hoisting  engine.  Concrete  material  was  dumped  throUL;li 
openings  in  the  inclined  roadways,  falling  into  Inns 
beneatii. 

i''iir  removing  the  old  w-all  and  handling  the  stone 
plums  of  the  iK'W  wall  there  are  two  stilf-leg  derricks, 
mounted  on  rectangular  towers  and  having  40-fl.  masts 
and  8."i-ft.  booms,  'fbev  travel  on  a  wide-gage  track  laid 
|iarallcl  with  the  wall  and  are  |iro|ielleil  hy  jiowcr.  T.e- 
tween  the  derricks  and  upon  the  same  t  rack  is  the  traxeliiii; 


I  li'irinlHT 


!•;  \  (.  1  x  K  !■;  i;  1  x  (,    x  i-;  w  s 


I  ■-'()!) 


ciiiicrctiiii;'  |ilaiit,  dm  a  |iliitloriii  1  Ix'^l  11.  'I'liis  cai-rii's  a 
'■'  |-v(l.  mixer  and  U)-rt.  (.'Icvatdi-  lower,  with  lnu  kt't  sujj|)ly- 
iii,--  tlic  -ravitv  cluilcs.  It  travels  the  full  leii<.dh  of  the 
ualJ  III  aliiiut  thri'e  hours.  Wood  roriiis  are  used,  Imilt  in 
M'llioiis  and  linndled  hy  a  traveler  spanninj"-  the  wall. 

Two  jiciieral  views  of  the  work  are  shown  in  Fig.  1. 
The  view  at  the  left  shows  the  eoneretinu'  ])lant  and  tower 
with  one  of  the  traveling-  derriek.s  hevoiul  it.  The  derrick 
at  the  lel't.  on  top  of  the  hank,  is  ei'eetini;-  the  traveler 
lor  the  forms.  In  the  other  \  icw  there  i>  one  of  the  in- 
clined   roailwavs  at  the  left,  and   in    fi-oiit   of  the   water 


Par+    Plan 
I'-lc;.    .-,.      DlVI.SUl.V    AV.VLL,    CXI.MI'Tli.X    IIH.I,   llE.SKKVUiri 

tower  i.s  the  concreting  tower  and  a  derrick.    At  the  right 
is  the  wall  under  construction. 

The  work  is  carried  on  by  night  and  day,  in  two  10- 
lir.  shifts,  except  that  the  carpenters  work  8-hr.  shifts. 
l''or  the  night  work  there  are  eight  ."iOO-watt  tungsten 
lamps  on  a  wire  stretched  over  the  reservoir.  These  give 
.111  excellent  light,  but  during  the  blasting  the  lamps 
uere  l're(iuently  shot  out. 

5S 
Tin-  IterKrn  Turnpiko,  said  to  be  the  last  toU  road  in  Xew 
•  liMSfy,  has  been  puicliasod  l).v  the  ISeisen  County  I'.oaid  of 
I'leeholdfis.  The  turnpike  has  been  owned  by  the  I'ubUc 
.Scrviee  Corporation.  A\hich  operates  a  street  railway  on  the 
nirnpike.  It  extends  from  Hackensack  to  the  Hudson  County 
line.  Tolls  have  been  collected  at  four  toll  gates  since  1S02 
^ind  ever  since  then  Bergen  Count.v  farmers  have  had  to  use 
this  thoroughfare  across  the  Jersey  meadows  to  reach  the 
New  York   City   markets. 


A  Serves*-  YsaiPKa  ffff-OKra  Hartasas 

l!v  .\.  C.  I'.\uM:rr,  ,li!.* 
I'aiil  r.iiiiyaii.  who  worked  as  County  Surveyor  out  in 
Kansas,  had  some  reinitation  in  his  profession.  The 
ioliowing  is  an  account  of  a  job  he  did  (uy  Silas  Kniery. 
Silas  himself  told  the  story  to  a  party  of  iJock  Island  en- 
gineers who  had  taken  refuge  in  his  toolshed  from  one 
of  the  Sunflower  State's  justly  famous  summer  showers. 

"I  hired  Paul,"  said  Silas,  '"to  run  out  my  north  line 
because  my  neighbor  was  aimin'  to  string  a  fence  on 
what  I  knowed  was  my  land.  They  had  been  a  stone  sot 
twenty  rod  nolheast  o*  my  cow  barn  when  the  widder 
Smith  owned  the  layout,  but  .seemed  as  if  I  couldn't 
rightly  locate  the  dnrn  thing.  But  Paul,  he  had  the 
guvment  notes  fer  the  whole  county  and  the  one  west, 
so  I  knowed  be  could  fix  me  u|)  pro|)er. 

"Well,  out  him  and  his  long-laigged  boys  <()nie.one 
morniii'  at  sun  up  and  set  out  to  find  a  monuyment  to 
start  out  from,  but  they  didn't  find  none  till  tiiey  come 
to  the  second  range  line  east;  but  that  there  was  a 
buffalo  horn  set  .seven  inches  down  in  gravel  at  the  aidge 
(d'  a  crick,  as  the  notes  called  for,  so  Paul  he  felt  safe 
to  start  and  they  lit  out.  They'd  chain  out  eighty  rod 
after  the  coni])ass  was  set  level  and  the  proper  deeclina- 
tion  set  off,  and  then  Paul  would  ]iull  uj)  his  instumcnl 
and  go  whar  the  boys  had  g<it  to  and  start  em  olf  agin. 
And  then  this-away.  hcin"  right  pert  stejjpers,  Ihcy 
seevayed  them  seven  mik>s  in  two  boui's.  and  conic  lo 
wliere  my  corner  was  sup])osed  to  he  at.  1  recollcci 
Paul  he  was  lookin"  mighty  cocky  when  be  come  up  to 
v.har  the  last  ]un  was  stickin"  in  the  grouml. 

■■  'Thar  she  lie,'  he  sings  out,  "jest  six  inches  iiiidei- 
ground,  and  if  you'll  shove  down  on  that  thci-c  pin  yon 
can  find  her  yourself."  Wa'll,  I  goes  o\cr  and  shoves 
her  in  clean  up  to  the  red  flannel  but  nary  stone  diil 
T  tetch  ner  feel. 

■•X'ow  Paul  bavin'  the  name  he  had  for  doing  tiptop 
Miirk  I  felt  right  disappointed  thinkin"  of  him  amissin' 
that  stone,  and  I  reckon  I  showed  my  fcelin's  some  too. 
Paul,  be  wasn't  lookin'  so  cocky  no  moi-c  neither.  Never 
did  I  see  a  feller  more  put  out.  lie  reads  all  his  guvment 
notes  over  time  and  agin,  and  him  and  the  boys  thev 
puts  down  a  wdiole  raft  of  figgers  and  takes  turns  a 
addin'  them  up. 

'"Then  Paul  gits  u))  and  takes  their  sightin'  pole  and 
rams  her  down  where  the  ])in  was  .settin'.  Full  two  foot 
he  druv  that  there  pole  down  'fore  he  give  it  up  as  a 
bad  job,  and  set  down  and  went  to  pawin'  over  that  old 
yaller  note  book  agin.  'Fore  he  set  down,  though,  he 
allowed  as  how  he'd  give  up  and  take  to  rancliin'. 

■"Finally  I  heered  him  snickerin'  and  I  looked  over  to 
whar  be  was,  and  thar  he  set  grinnin'  fit  to  kill.  "Conic 
here.  Si,'  sez  ho,  'and  read  the  discri|)sliun  of  this  lici-c 
nioiinyment."  Seems  he  had  overlooked  readin'  that  there 
discripshun  all  this  time  caus(>  of  it  bein'  over  on  the 
light-band  page  with  (igiii'rin'  all  'round  and  I'lmnin" 
into  it.  r>iit  thar  it  set,  writ  plain  cnongli  for  anyhody 
once  you  noticed  it.  "For  the  notheast  corner  of  secfion 
II,  bavin'  run  out  of  buffalo  horns,  I  set  an  old  grind- 
stone ]jurloined  from  the  widder  Sndth's  shed,  si.x  inches 
below  the  surface  of  the  ground.' 

"^'Yeji.  the  ])(de  Paul  bed  slio\cd  down  two  foot  wa- 
stickiu'  plumb  through   that   there  corner."' 

♦Madison,   Wis. 


1210 


EX(;lXHHinXG     NEWS 


Vol.  U,  No.  3(j 


Woodl=§tla'ye  Pipe 

A  ui'w  tvj^e  of  wood-stavo  pipe  has  recently  l)een  de- 
veloped in  California  and  has  been  used  in  building  two 
conduits  of  considerable  length.  Engineers  everywhere 
are  familiar  with  the  continuous  wood-stave  pipe  in  which 
the  staves  are  secured  by  round  steel  hoops  meeting  at 
a  joint  piece  and  secured  by  nuts.  Smaller  sizes  of 
wood  pipe  have  long  been  on  the  market  in  which  the 
exterior  of  the  pipe  is  wrapped  with  a  spiral  wire  wind- 
ing, the  pipe  being  made  up  in  convenient  lengths  with 
the  wire  winding  secured  at  the  end.  In  laying  pipe  of 
this  latter  class,  joints  have  to  be  made  of  course  be- 
tween the  successive  lengths  of  pipe. 

The  new  type  of  pipe  is  a  continuous  stave  pipe 
wrapped  with  a  continuous  helical  winding  of  wire.  The 
wire  is  wound  on  the  pipe  after  it  is  laid  in  place  by 
a  machine,  illustrated  in  the  accompanying  cut,  which 
winds  the  wire  with  a  uniform  tension  and  uniform  pitch, 
both  the  tension  and  the  pitch  being  adjustable  accord- 
ing to  the  size  of  the  pipe  and  the  water  pressure  which 
it  is  to  sustain. 

The  machine  is  a  simple  and  rugged  affair,  and  has  a 
gear  wheel  which  encircles  the  pipe  and  is  driven  through 
speed-reduction  gearing  by  a  small  compressed-air  motor. 
As  this  gear  wheel  is  rotated  around  the  pipe  it  is  at  the 
Same  time  given  a  longitudinal  motion  along  it.  This 
rotating  gear-  wheel  carries  rollers  between  which  passes 
the  wire  to  be  wound  on  the  pipe,  and  these  rollers  are  ad- 
jiistable  to  give  the  wire  the  desired  tension.  The  wire 
is  unwound  from  a  reel  that  encircles  the  pipe  ahead  of 
the  machine. 

A^Tien  a  new  reel  of  wire  has  to  be  put  on,  the  ends 
of  the  wires  are  welded  together  by  a  miniature  electric 
welder  furnished  with  the  apparatus.  After  the  electric 
welding,  the  joint  is  regalvanized.  The  necessity  for  the 
electric-welded  joint  arises  from  the  fact  that  in  order 
to  pass  through  the  machine  with  even  tension  the  wire 
must  be  of  uniform  diameter  and  flexibility,  a  result  which 
could  not  lie  obtained  with  the  telegraph  lineman's  splice. 


FIG.   1.      ilACHlXK    1'-^  i|:    A  I  ■!  ' 
WIRK     W'lXlilXc.;     T' 


.\  IN'G  A   CONTTNUOUS  SPIRAL 
.    WOOD-STAVE    PIPE 


After  the  wire  is  wound  on  the  pipe  and  before  it  is 
lowered  into  the  trench,  the  entire  pipe  with  the  wire 
winding  is  given  a  heavy  coating  of  asphalt.  Fig.  3 
illustrates  the  method  of  applying  the  asphalt.  A  sleeve 
slightly  larger  than  the  pipe  has  elastic  and  flexible 
ends  made  of  fabric  which  fits  snugly  over  the  pipe.  By 
means  of  a  funnel  on  top,  this  sleeve  may  be  filled  with 
hot  asphalt.  It  is  then  drawn  slowly  along  the  pipe.  It 
is  claimed  that  by  using  galvanized  wire  and  heavily 
coating  the  pipe  with  asphalt  a  long  life  for  the  pipe  is 
assured. 

The  first  pipe  of  this  type  was  laid  about  four  years 
ago  by  the  Standard  Oil  Co.,  of  California,  near  Bakers- 
field,  to  furnish  a  water-supply  to  a  refinery.  The  pipe 
is  18  in.  in  diameter,  about  2,400  ft.  in  length,  and  car- 
ries a  maximum  head  of  60  ft.  Recently  a  longer  pipe 
has  been  laid  for  the  California  Pine  Box  and  Lumber 
Co.,  at  Delleker,  Calif.  This  line  is  6,500  ft.  long,  of 
10-in.  diameter,  and  is  under  a  maximum  head  of  200 


FIG.    2.      UAYING    A    CONTINUOUS    WIRE-WOUND    WOOD-ST.AVE 
PIPE   LINE 


FIG.    3.      .APPLYING    ASPHALTUM 
AFTER   LAYING 


Flexible    hose    convevs    compressed    air    from    a    portable  compressing  outfit  to  tlie  motor  which  drives  the  wire-wind- 
ing   machine.      The    portable    electric    welder    for    joining    the  lengths  of  wire  is  seen  at  the  right  of  the  left-hand  view 
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I.  AIkhU  ISD.OOO  11.  ,,r  Xo.  I  -Mlviilli/XMl  wire  Uils  llsi'd 
nil  Ihis  line,  and  I'.M)  welds  wi'i'c  iliildc.  'I'lic  spiuiiii; 
(iT  (he  wire  was  rnnii  I,',,  tn  >',',;  in.,  arrdi-diiii.;-  to  the 
head  uii  lliv  l>i|ii-'.  The  line  was  laid  throiij;!!  mtv  rniiuh 
ciMiiitrv.  and  stmu'  curNcs  as  sluir|i  as  :iO  deg.  wuru  made. 
I'lu'  ]ii|io  was  laid  at   \\\v  ratr  id'  about  450  ft.  ]K'r  day. 

.Vn  iiiipdrtiUit  advantage  claiiut'd  fui-  tins  piiie  is  its 
low  cost.  cs])c'cially  I'oi-  [liiic  liiius  id'  sniail  dianirti-'i-.  In 
comparison  witli  wood -stave  ]iipe  made  up  in  lenL;llis, 
I  tlie  entire  expense  of  the  .joints  is  sa\eil;  and  fiirtliri'. 
tlie  staxes  foi-  tile  pipe  can  l)e  .sliipped  at  miieli  less  eost 
than  the  maile->ip  lenjiths  of  jiipe.  The  pipe  ean  lie  bent 
to  sliarj)  enrxes  as  it  is  built  up.  and  a  ureat  deal  id' 
expense  in  earryiii.o;  a  pijie  line  tlinuigh  rough  country 
is  saxeil  by  aila])tiiig  the  pipe  line  to  the  contour  of 
the  ground. 

Ordinary  wire  of  (i().()0()-lh.  tensile  strength  is  used, 
,i]iil  wire  (d'  \arious  diameters  can  he  used  according' to 
the  size  of   the   pipe  and   tlie  ]>rcssure   it  is  to  carry. 

'Phi>  new  niethoil  of  iiiii>triiit  iiig  wood-stave  ]ii]ie  is 
controlled  hv  the  t'luitinuous  Wire  Wound  Pipe  Co.,  Koom 
l-.^l(l.  Fk.od  linilding.  San   Francisco.  Calif. 

r.v  w.  M.  ^^■lI.sl).\•- 

Engineers  feel  that  they  are  not  receiving  tlie  recog- 
nition they  deserve.  Engineering  as  a  profession  ap]iar- 
ently  does  not  stand  as  high  in  tbe  eyes  of  the  public 
as  do  the  law  and  medical  professions.  Public  affairs 
are  in  the  bauds  of  lawyers,  doctors  and  business  men. 
Commissions,  even  when  called  upon  to  consider  questions 
involving  engineering  ]irohlenis,  are  seldom  coutrolled 
hy  engineers. 

Altbousb  engineers  may  feel  that  they  are  not  gettin.u' 
a  square  deal,  as  evidenced  liy  the  discussions  in  tbe  en- 
uineering  periodicals,  it  is  well  to  remember  that  men 
.ire  appointed  to  commissions,  not  becau.se  they  are  doc- 
lors,  lawyers,  business  men  or  engineers,  but  because  they 
liave  seen  the  need  of  society  for  this  thing  for  -which  the 
commission  stands,  because  they  are  men  of  ability  and 
reputation  and  are  willing  to  sacrifice  their  time  and 
inouey  for  the  pulilic  welfare,  qualities  which  are  essen- 
tial in  one  who  wotild  serve  on  a  jiuhlic  commission. 

AkE    ExGIXEEItS    AT    F.VL-LT? 

Tn  view  of  this  fad.  does  it  not  seem  that  the  fault  may 
he  with  the  engineer  rather  than  with  the  |iiihlic  or 
the  ones  in  power':'  Since  engineering  education,  as  dis- 
tin.uuisbed  from  other  kinds  of  education,  has  been  in 
vogue  about  half  a  century,  if  en.u'ineers  are  failing  to 
meet  the  statidards  of  a  learned  ]irofession,  may  uot  the 
fault  be  in  their  professional  training? 

iMigineering  has  been  defined  as  the  utilization  of  the 
resources  of  nature  for  the  benefit  of  mankind.  Tn  coii- 
s!derin.<;  the  education  of  an  engineer  it  is  this  coin|in'lien- 
si\e  view  of  his  work  w-hii-h  the  writer  has  in  mind  rather 
than  the  more  popular  view  that  an  engineer  is  a  person 
who  surveys  a  railroad,  desi.srns  a  generator,  runs  an  en- 
gine or  does  any  other  one  thiu.ir  wbiidi  requires  a  highly 
s]iecialized  technical  training.  It  is  tbe  failure  to  nnder- 
stand  the  function  of  an  en.uineer  that  is  res)iiiiisil)le  for 


so  many  |iiiiiiTy  ))laniieil  courses  of  study  in  our  schools 
and  that  is  also  responsible  for  iir'Ii  lieing  (dassilied 
as  poorly  paid  engineers  who  aiH-  really  well-paid  iiic- 
eliaiiies. 

I'niversity  courses  of  study  ha\e  chiuiged  rajiidly. 
During  tbe  early  part  of  the  last  century  they  included 
only  the  study  of  pure  science,  philoso)ihy  and  literatui'e. 
.\hout  the  middle  of  the  century  a  few  schools  introduced 
courses  ill  a]iplied  sciences.  These  met  with  hut  little 
encouragement  at  first,  but  finally  grew  in  popularity, 
until  near  the  (do.se  of  tbe  century  a  huge  wave  of  popular 
engineering  education  Hooded  the  country.  Though  this, 
on  the  whole,  was  a  good  thing,  it  carried  with  it  .some 
undesirable  features.  Chief  among  these  was  an  irre- 
sistible deinand  for  wdiat  were  s])oken  of  with  pride  as 
practical  courses.  If  seemed  to  be  the  prevailing  opinion 
that  in  some  mysterious  manner  a  student  could  attain 
a  greater  proficiency  in  ci'rtain  highly  syiecialized  nie- 
ilianical  processes  after  a  i'vw  hours'  practice  each  week 
for  a  few  months  than  a  mechanic  could  acipiire  working 
day  after  day  for  years. 

Although  trade-school  training  is  recognized  as  valu- 
able to  a  man  who  expects  to  spend  his  life  as  a  mechanic. 
the  better  engineering  schools  soon  realized  that  such 
work  could  not  take  the  ])lace  of  scientific  training  for  the 
man  who  expected  to  be,  not  a  technical  expert,  but  an 
engineer  in  the  broader  sen.se  of  the  word,  ilanual 
training  has  therefore  lost  its  standing  as  a  part  of  a  uni- 
\ersity  course  of  study,  and  though  sho])  work  is  still 
given  in  most  first-class  engineering  schools,  it  is  used 
more  to  illustrate  the;  jirinciples  of  scieiitilic  shop  manage- 
ment than  to  train  cxjiert  mechanics. 

()\'i;i;-si'ia'i  vi.iZAiiiix  .\  ^Mkx.u'k 

Although  the  danger  from  over-em|)hasis  of  manual 
training  has  been  largely  clone  away  wilh.  the  engineering 
schools  of  today  are  facing  in  over-specialization  an  even 
more  serious  menace.  All  engineering  work  was  original- 
ly classed  as  either  military  or  civil  engineering.  Civil 
engineering  was  later  divided  into  four  major  divisions, 
known  as  civil,  mechanical,  electrical  and  mining  engi- 
neering. At  the  present  time  some  of  our  schools,  at 
least,  are  apjiarently  vying  with  one  another  in  their  en- 
deavor to  subdivide  each  of  these  nia.jor  divisions  into  tbe 
largest  number  of  attractively  named  subdivisions.  Some 
of  the  schools  frankly  admit  that  this  is  done  for  adver- 
tising purposes,  ilanufacturers,  however,  reco.gnize  that 
any  advertising  scheme  that  injures  the  product  is  i)oor 
business  policy. 

Schools  which  recognized  the  folly  of  trying  to  train 
ex|iert  mechanics  are,  nevertheless,  now  trying  to  do  for 
ollice  work  what  a  few  years  ago  they  tried  to  iln  fur 
sho])  work.  A  man  who  does  the  technical  work  in  a  spe- 
cialized line  of  en.gineering  u.ses  certain  scieiitilic  fads 
o\er  and  over,  day  after  day,  and  becomes  ex])ert  at  his 
|inrticular  ])rocess  just  as  a  mechanic  does.  In  a  .sense 
he  is  a  mechanic.  Although  a  higher  order  of  mentality 
is  required,  it  is  a  difference  in  degree  rather  than  in 
kind.  Given  sulhcient  training,  it  is  something  that  al- 
mo.st  any  one  can  do.  Tt  would  seem,  therefore,  as  il- 
logical for  universities  to  train  expert  .draftsmen  and 
lalculators  as  it  is  admitted  to  be  for  them  to  train  ex- 
]iert  mechanics. 

Tt  is  true  that  sjiecial  training  in  -college  will  help  a 
draftsman  or  a  calculator  just  as  a  trade  school  will  help 
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a  mechanic.  But  altliough  spi'i-ial  ti-;iiniug  is  Iil'IjjI'uI, 
a  greater  benefit  oau  be  olitained  by  ilcvoting  to  other 
tliing.s  tlie  time  required  for  training  in  a  specialized  line. 
All  the  sciences  have  developed  rapidly  during  the  evo- 
lution in  education.  The  pure  sciences  on  which  our  en- 
gineering work  is  based  have  increased  in  sco])e  many 
times  in  the  last  half  century.  The  principles  ol'  economics 
which  play  such  an  ini)>ortant  part  in  engineering  in 
its  broader  .sense  are  just  beginning  to  be  understood. 
Practically  all  successful  engineers  in  addressing  young 
men  emphasize  the  value  of  e.xpertness  in  self-expression, 
but  practically  none  dwell  upon  the  necessity  for  technical 
training.  With  all  of  the  wealth  of  knowledge  useful 
in  all  human  activities  that  is  available  it  would  seem 
to  be  the  height  of  folly  to  spend  any  part  of  a  student's 
time  on  a  special  line  of  work.  The  routine  duties  of  spe- 
cialized industries  can  best  be  learned  in  commercial  life. 
But  if  science  and  literature  are  neglected  in  college  they 
arc  not  likclv  to  be  courted  in  after  life  in  a  busy 
world. 

II OW  TO   PkODUCE  BliO^VD-^IlNDED  ilEN 

ir  after  lialf  a  century  of  engineering  education  the 
most  severe  and  insistent  criticism  of  our  engineers  is 
narrowness,  then  the  training  of  engineers  should  be 
changed  so  as  to  produce  broader-minded  men.  If  our 
engineers  can  build  good  railroads,  but  fall  short  of  tlic 
highest  success  because  they  fail  to  see  the  relation  L>i'- 
tween  a  railroad  and  the  development  of  a  new  territory, 
then  let  us  teach  less  of  bridge  design  and  railroad  sur- 
veying and  more  of  economies.  If  our  engineers  can  de- 
sigTi  and  construct  an  efficient  sewer  system,  but  cannot 
induce  a  community  to  install  it,  then  let  us  teach  less  of 
sewer  systems  and  more  of  sociology.  If  our  engineers 
are  intensely  interested  in  equipment  for  factories,  but 
are  indifferent  to  the  happiness  of  their  families  and  the 
health  of  their  employees,  then  let  its  teach  less  of  ma- 
chine design  and  more  literature,  philosophy  and  sociol- 
ogy.  A  man  cannot  lightly  claim  membership  in  a  learned 
profession  if  he  cannot  see  beyond  the  technique  of  his 
work. 

The  argument  that  a  specialized  course  fits  one  for 
his  lifework  does  not  hold.  In  most  cases  boys  do 
not  know  what  line  of  work  they  want  to  follow.  The 
selection  of  a  university  course  is  often  based  upon  a 
mere  whim,  and  seldom  is  the  choice  made  on  a  basis  of 
solid  facts  and  sound  reasoning.  A  special  course  is  as 
likely  to  cause  a  student  to  persist  in  a  line  of  work 
for  which  he  is  not  fitted  as  it  is  to  fit  him  specially  for 
his  career. 

Some  men  may  be  so  fortunate  as  to  he  able  to  pick 
their  job  upon  graduation,  but  more  often  the  line  of 
work  one  enters  is  determined  by  the  kind  of  job  he  can 
get.  Nearly  all  men  have  to  shift  a  few  times  before  they 
find  the  line  of  work  for  which  they  are  best  suited. 
There  is  a  striking  illustration  of  this  fact  at  the  Univer- 
sity of  Illinois.  Of  six  men  in  the  Civil  Engineering 
Department  having  professorial  rank,  only  two  have  taken 
a  course  in  civil  engineering. 

It  is  evident  that  all  advantage  to  be  gained  by  speciali- 
zation in  an  undergraduate  course  is  lost  in  this  adjust- 
ment. Moreover,  observations  show  that  where  engineer- 
ing graduates  and  graduates  of  science  or  literary  courses 
work  together,  any  advantage  which  the  former  may  ha\e 
immediately  upon  graduation  is  soon  lost. 


Engineering  covers  a  broad  field  and  requires,  not  a 
special  knowledge,  but  a  broad  view  and  sound  judgment. 
It  is  true  that  many  parts  of  an  engineering  project  re- 
quire for  their  execution  men  having  highly  specialized 
technical  training.  But  all  of  these  processes  are  based 
on  much  the  same  fundamental  scientific  principles.  Be- 
cause of  their  universal  applicability,  the.se  principles 
should  be  known  by  all  engineers  and  therefore  may  prop- 
erly be  a  part  of  a  university  course.  Each  of  the  highly 
specialized  processes,  on  the  other  hand,  is  used  by  com- 
paratively few,  and  can  best  be  learned  by  daily  repetition 
in  commercial  work.  Training  in  these  processes  should 
therefore  form  no  part  of  a  university  course.  An  engi- 
neer in  the  broader  sense  is  a  man  who  can  conceive  a 
project,  have  it  financed  and  then  organize  an  army  of 
workmen  to  carry  it  out.  One  of  these  three  functions  is 
as  important  as  another.  The  graduate  who  will  develop 
into  this  type  of  man  is  what  our  engineering  schools 
should  produce.  He  is  more  likely  to  be  produced  by  a 
broad  training  in  science,  art  and  literature  than  by  a 
narrow  specialized  training  in  technical  subjects. 

A  school  should  be  interested  in  the  career  of  its  alumni 
llfteen  or  twenty  years  after  graduation  rather  than  in  a 
meteoric  success  during  the  first  year  or  two.  This  fact 
is  becoming  more  and  more  realized;  eventually  it  will 
l)rcdominate.  When  that  time  comes  the  courses  of  study 
in  the  universities,  which  originally  included  only  pure 
science,  literature  and  philosophy,  which  were  later  flooded 
with  manual  training,  and  which  now  are  made  up 
largely  of  highly  specialized  subjects,  will  then  return 
to  almost  their  original  state.  Tliey  will,  however,  con- 
tain a  more  constructive  knowledge  of  literature  and  a 
greater  wealth  of  science.  Moreover,  instead  of  the  ap- 
plication of  the  sciences  to  the  problems  of  engineering, 
the  principles  governing  the  application  of  the  sciences 
will  be  emphasized. 


Nc«  Vork  Stjite  Ilarsi-  Ciinal  I'rosi>eet.s — The  eastern  half 
of  the  Erie  Canal  and  the  Champlain  Can.al  have  each  a 
single  unfinished  and  unawarded  contract  which  has  been 
the  chief  obstacle  to  the  entire  completion  of  its  respective 
section.  By  letting  these  contracts,  together  Tvith  one  or 
two  bridge  contracts,  and  by  pushing  work  on  them  and  on 
the  few  other  contracts  which  are  under  a^vard  but  not  quite 
completed,  it  is  expected  that  one  season's  time  will  be  all 
that  is  needed  to  finish  the  Champlain  Canal  and  also  a 
channel  from  the  Hudson  to  Lake  Ontario  by  way  of  the  Erie 
and  Oswego  branches.  The  Erie  Canal  west  of  the  Oswego 
junction  contains  several  uncompleted  portions.  Here  legal 
complications  are  largely  responsible  for  the  unfinished  con- 
dition. There  are  numerous  railroad  crossings  and  these  have 
proved  to  be  very  troublesome  from  the  standpoint  of  the 
state,  both  because  of  delays  in  coming  to  agreements  with 
the  railroad  companies  and  on  account  of  the  slowness  in 
performing  the  work  in  such  manner  as  not  to  interrupt 
traffic.  Because  of  the  amount  of  work  still  to  be  done  and 
the  number  of  crosings  still  to  be  made,  it  is  anticipated  that 
two  seasons  will  be  required  to  complete  the  western  halt 
of  the  Erie  Canal.  The  State  Engineer  intends  to  do  his  ut- 
most to  have  all  uncompleted  work  under  contract  at  the 
earliest  possible  moment,  so  that  the  state  may  no  longer 
than  necessary  be  denied  the  benefits  of  the  completed  wa- 
terway and  meantime  may  utilize  its  finished  parts.  Thus 
he  will  justify  his  prediction  that  the  Champlain  Canal  can  be 
completed  in  one  year,  as  can  also  the  canal  between  Water- 
ford  and  Oswego  and  the  branch  into  Cayuga  and  Seneca 
lakes,  and  that  the  balance  of  the  canal  through  to  Buffalo 
can  be  finished  in  two  years.  To  do  this,  however,  it  will  be 
necessary  for  the  legislature  at  the  beginning  of  its  session 
and  as  one  of  its  first  acts  to  make  provision  for  the  immedi- 
ate issuing  of  the  bonds  authorized  by  the  vote  of  the  people 
at  the  last  election,  in  amount  $27,000,000. — From  "Barge  Canal 
Bulletin,"  November,  1915. 
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Tlie  (lett'nniuation  (if  the  qiumtity  of  water  in  the 
surfiue  streams  of  the  eouiitry  I'ornis  the  priiuipal  work 
of  the  surfaee-water  ilivisioii,  water  resource.s  braiuli, 
United  States  Geolojiical  8une_y.  For  carrying  on  lliis 
work,  ill  addition  to  the  central  otlice  at  Washington, 
15  districts  have  been  established  on  the  mainhuid  of 
the  United  States  and  one  for  the  Hawaiian  Ishmds. 
Each  district  has  a  local  office,  as  noted  in  the  list,  with 
a  district  engineer,  an  office  engineer,  an  office  clerk 
and  one  or  more  engineering  assistants.  The  total  nuni- 
ber  of  men  regularly  engaged  in  tlie  work  averages  about 
SO. 

Divisiox  Offices 

The  districts  and  their  respective  offices  are  as  fol- 
lows: Xew  England,  Custom  House  Building,  Boston, 
.Mass.;  New  York,  19  Federal  Building,  Albany,  X".  Y. ; 
Xorthern  Atlantic,  United  States  Geological  Survey, 
Wa.shingtou,  D.  C. ;  Southern  Atlantic  and  eastern  Gulf, 
305  Federal  Building,  Atlanta,  Ga.;  Ohio  Eiver,  United 
States  Geological  Survey,  Washington,  D.  C. ;  Upper  ili.-- 
sissippi  River,  care  of  Eailroad  Commission,  Capitol 
Building;  :\Iadison,  Wis.  (Sub-office:  Old  Capitol  Build- 
ing, St.  Paul,  Mimi.)  ;  ilissouri  Eiver,  Montana  Na- 
tional Bank  Building,  Helena,  Mont.;  Eocky  Moun- 
tain, Xew  Federal  Building,  Denver,  Colo. ;  Great 
Basin,  421  Federal  Building,  Salt  Lake  City,  Utah; 
Washington,  -tOG  Federal  Building,  Taconia,  Wash. ; 
Oregon,  -116  Couch  Building,  Portland,  Ore.;  California, 
328  Custom  House,  San  Francisco,  Calif.;  (Sub-office: 
619  Federal  Building,  Los  Angeles,  Calif.)  ;  Arizona,  417 
Fleming  Building,  Phoenix,  Ariz. :  Texas,  Old  Post  Of- 
fice Building,  Austin,  Tex.;  Hawaii,  Kapiolaiii  Build- 
ing, Honolulu,  T.  H. 

At  the  end  of  the  fiscal  year,  June  30,  1915,  there 
were  1,394  stream-measurement  stations  being  main- 
tained. During  the  year  282  new  stations  were  estab- 
lished, and  2G0  stations  were  discontinued.  The  obser- 
vations at  these  stations  are  used  in  computing  the  daily- 
flow  of  the  streams.  For  obtaining  gage  heights  3T5 
of  the  stations  are  equipped  with  water-stage  registers 
which  give  a  continuous  record  of  the  fluctuations.  The 
remainder  are  equipped  with  staff  or  chain  gages  from 
which  daily  fluctuations  are  determined  by  one  or  two 
readings  made  each  day  by  a  local  observer.  The  auto- 
matic gages  are  also  frequently  inspected  by  local  ob- 
servers. The  type  and  number  of  gages  are  as  follows : 
Stevens  graph,  1T2;  Friez  graph,  81;  Gurley  graph,  10; 
Gurley  printing,  28;  miscellaneous,  84. 

During  the  last  fiscal  year  7,241  measurements  of  dis- 
charge were  made  at  the  regular  gaging  stations  and  9S3 
at  miscellaneous  points,  or  an  average  of  G  discharge 
measurements  for  each  gaging  station. 

In  carrying  on  the  work  during  the  fiscal  year  nearly 
$220,000  was  expended  from  the  district  offices,  as  fol- 
lows: Federal  appropriation  for  gaging  streams,  $T7,- 
751 ;  cooperation  from  Federal  bureaus,  $31,508 ;  coopera- 
tion   from    state    organizations,    $94,19:!;    miscellaneous 


•Hydraulic  Engineer,  in  cliarge  of  Surface-Water  Di 
United  State  Geological  Survey,  Washington,   D.  C. 


co6i)cration,  $l(i,lf)9.  A  detailed  co.st-keeping  system  is 
maintained  for  all  expeiiditui-es.  The  basis  for  this  .system 
is  a  charge  sheet  accompanying  each  voucher,  on  which 
the  amount  indicated  on  the  face  of  the  voucher  is  di- 
vided among  the  various  cost-keeping  items  under  the 
following  general  headings:  operation  and  maintenance; 
construction ;  office  work ;  top  cost ;  nonexpendable  prop- 
erty. The  first  two  items  are  subdivided  under  services, 
labor,  transportation,  subsistence  and  materials. 

From  the  charge  .sheets,  expenditures  on  account  of  the 
various  projects  are  posted  on  the  cost  sheet  for  that 
project.  The  following  data  in  regard  to  costs,  as  shown 
from  the  annual  cost-keeping  summai-y  for  last  year,  are 
of  special  interest:  Average  cost  of  maintenance  per 
station  for  a  full  year,  $188.0(i ;  average  cost  ])er  month's 
records,  $15.09;  operation  and  maintenance,  49.4%;  con- 
struction, 12.1;  office  work,  19.1;  top  cost,  10.6;  non- 
expendable property,  2.8. 

The  above  costs  include  only  the  expenditures  in  the 
district  offices  and  not  tho.se  in  the  Washington  office, 
where  general  administration  is  carried  on  and  the  data 
are  finally  checked  and  prepared  for  publication. 

In  the  execution  of  the  work  all  processes  have  been 
standardized  as  far  as  possible.  Each  district  office  uses 
the  same  filing  systems  and  in  general  follows  the  same 
methods.  Standard  equipment  has  been  adopted  and  is 
furnished  the  various  district  offices  from  stock  main- 
tained in  the  Washington  office.  By  this  means  a  large 
saving  is  made  as  the  cost  of  special  material  made  lo- 
cally in  small  quantities  is  usually  excessive.  The  stand- 
ards are  maintained  by  thorough  inspection  and  by  annual 
conlVrpncos  of  the  district  engineers. 

PrULICATIOXS  -VXD   CoOI'ERATIOX 

The  results  obtained  are  published  annually  in  a  .series 
of  water-supply  papers,  under  the  general  title  of  "Sur- 
face Water-Supply  of  the  United  States."  For  conven- 
ience in  the  publication  and  use  of  the  records,  the 
L'nited  States  has  been  divided  into  twelve  sections,  as 
follows,  and  a  separate  report  is  published  for  each  :  ( 1 ) 
Xorth  Atlantic  coast  (St.  John  Eiver  to  York  Eiver) ; 
(2)  South  Atlantic  coast  and  eastern  Gulf  of  ilexico 
(James  Eiver  to  the  Mississippi)  ;  (3)  Ohio  Eiver;  (4) 
St.  Lawrence  Eiver  and  Great  Lakes;  (5)  Hudson  Bay 
and  upper  Mississippi  Eiver;  (6)  Missouri  Eiver;  (7) 
Lower  ilississippi  Eiver;  (8)  Western  Gulf  of  ?.Ie.xico; 
(9)  Colorado  Eiver;  (10)  Great  Basin;  (11)  Pacific 
Coast  in  California;  (12)  Xorthern  Pacific  drainage 
basins.  Water-Supply  Papers  351  to  362,  which  contain 
the  data  for  1913,  comprise  over  3,300  pages,  of  which 
about  80%  is  tabular  matter. 

The  district  offices  serve  not  only  as  headquarters  for 
carrying  on  the  work,  but  also  for  the  general  use  of 
the  public.  Complete  files  of  data  and  publications  are 
kept  and  are  much  used  by  engineers  and  others  who  are 
interested  in  the  water  resources  of  the  area  covered  by 
the  district. 

As  indicated  by  the  large  amount  of  cooperative  funds 
received  from  State  organizations.  State  interest  in  the 
work  is  large.  During  the  last  year  there  was  cooperation 
in  Arizona,  California,  Colorado,  Connecticut,  Idaho,  Illi- 
nois, Kentucky,  Iowa,  ilaine,  JIassachusetts,  ifinnesota, 
?.Iontana,  Nevada,  Xew  Mexico,  Xorth  Dakota,  Oregon, 
Utah,  Vermont,  Washington,  West  Virginia,  Wisconsin, 
Wvoming  and  Tcrritorv  of  TTawaii. 


1214 


E  X(;  I  \  I-;  !■:  1!  I  xo    \  k  w  s 


Vol.  74.  X„_  20 


ComiCiP®^®  Fsi.'^®tnffi©2att 

Til  response  to  an  inquiry.  W.  H.  Farrington,  Division 
I'ingineci',  .Massachusetts  Highway  Commission,  Middle- 
lioro,  Mass.,  has  furnisiied  the  following  inl'ormation  i-e- 
uardinj;  nn  experimental  concrete  road  recently  con- 
structed in  the  town  of  Randolph,  about  12  mi.  from  Bos- 
ton. This  section  of  load  is  !),r)();5  ft.  loug,  and  the  con- 
crete surface  is  18  ft.  wide  (with  rounded  edges),  8\\ 
111.  thick  ill  tlie  center  and  (!  in.  on  the  sides.  Tlie  sur- 
face has  a  crown  of  i'[  in.  to  the  foot.  The  suharadc 
(transversely)  i.s  level. 

The  concrete  was  mixed  in  the  ordinary  iHuportions 
of  1:ll/>:'5  with  crushed  stone,  but  S'/',  of  hydrated 
lime  was  added  to  and  mixed  with  the  cement  before  plac- 
ing in  the  mixer.  The  lime  was  used  to  form  a  denser 
mixture,  with  the  expectatinn  that  such  a  mixture  woulil 
ho  more  impervious  to  water  than  the  ordinary  mixtui-c 
and  thus  less  .subject  to  frost  artimi.  It  is  also  claiinc<l 
that  the  lime  aids  iu  retaining  the  nioisture  and  tends  to 
]irt'\cnt  the  outside  of  the  mass  frtnii  setting  more  cpiickly 
than  the  inside.  .*  far  as  the  handling  is  coueerned,  the 
only  (inference  i;o  --d  wa.s  that  the  addition  of  the  lime 
somewhat  retarded  the  setting  of  the  concrete. 

The  concrete  was  mixed  in  a  self-propelled  batch  mixer 
equi])ped  with  Ixiom  and  bucket,  so  that  concrete  coulil 
lie  deposited  in  place  without  rehandling  or  the  use  id'  a 
chute.  Steel  forms  set  to  line  and  grade  were  used. 
and  the  edges  of  the  concrete  were  rounded  with  a  tool  to  a 
o-iii.  radius  after  the  concrete  had  partly  set.  This  lias 
beeu  found  more  satisfactcn-y  than  beveling  the  edges  of 
eoiierete  by  the  use  of  a  stri])  fastened  to  the  forms. 

The  concrete  was  leveled  \vitli  shovels,  slightly  tamped, 
and  .struck  off  with  a  sheet  templet  made  of  angle  iron. 
the  ends  of  temjilets  resting  on  the  forms  when  in  use. 
After  the  use  of  the  tem)ilct  the  surface  was  Hoateil  with 
a  long-handled  float— -the  lloat  lieing  about  r.'x'.M  in. 
and  the  handle  set  at  an  angle  of  alnrnt  I'l'' — ami  finished 
with  an  ordinary  small  M'ooden  band  lloat.  Where  armor 
plates  were  used  at  the  joints  the  sui-Qice  was  floated 
over  the  joints.  On  the  reinainder  of  the  road  the  sur- 
face at  the  joints  was  llnislied  with  a  sj)ecial  split-float. 

The  surface  was  not  broomed,  although  some  of  the 
concrete  surfaces  previously  constructed  by  the  .Massa- 
chusetts Highway  Commission  lune  been  broomed  enough 
to  roughen  the  surface  slightly.  Brooming,  although  af- 
fording a  somewhat  better  footing  for  horses,  has  caused 
considerable  comjilaint  from  u.sers  of  motor  vehicles. 

Tile  concrete  while  setting  was  protected  first  l)y  canvas 
I  o\ciing  and  later  with  hay,  which  was  kept  wet  for  abcntt 
two  weeks.  On  concrete  road  work  in  this  state  both  sand 
and  hay  have  been  u.sed  for  covering.  The  sand  generally 
ha.s  been  fouml  preferable  if  obtainable  at  a  reasonable 
cost,  although  the  hay  ordinarily  giM's  satisfactory  n'- 
sults. 

On  most  of  the  road  the  transverse  exjiansion  or  con- 
traction joints  were  spaced  .'50  ft.  apart,  but  on  one 
.section  a  100-ft.  slab  was  tried,  it  being  thought  that  i)os- 
sibly  with  a  mixture  containing  lime  the  joints  could  be 
spaced  farther  a])art.  Geiiasco  filler  and  three-ply  asphalt 
roofing  pajier  were  u.sed  in  the  joints — the  filler  (%  or 
lA  in.  thick)  being  used  at  about  every  third  joint  and 
the  paper  in  the  remainder.  On  a  section  about  700  ft. 
long,  armor  plates  were  used'at  the  joints. 


Several  dilVerent  bi-ands  of  i-ement  were  used  and  the 
aggregate  was  broken  stone  passing  a  114-in.  screen  hut 
retained  on  a  i/^-in.  .screen.  The  sand  was  rather  fine, 
but  sharp  and  within  the  standard  specifications  for  such 
work. 

In  making  the  conci'ete  the  batch  was  turned  from  ^4 
to  IV2  mill.,  the  mixer  making  from  "1  to  14  revolutions, 
depending  on  the  conditions. 

The  cost  of  the  concrete  surface,  including  all  materials, 
was  Jfl.'iiJ  per  sq.yd.,  or  $6.4fi  per  cu.yd. 

Tlhe  Ceia^iPSill  R®iiEwsi§^  SHaitLloira 

By  Cii.vi;les  I'ottek* 

In  tlie  City  of  Tokyo,  now  said  to  be  the  third  largest 
cily  111  the  worhl,  there  has  recently  been  completed  a  rail- 
way station  of  a  size  and  elaboration  favorahlv  coniiiarJng 
wuh  the  recent  large  stations  of  the  United  States.  The 
Japanese  railroads,  all  under  governmental  ownership, 
center  in  the  capital.  There  have  beeu  heretofore  three 
separate  stations  for  each  of  the  three  main  lines  con- 
verging at  the  city.  In  the  interest  of  efficiency  and  con- 
venience it  was  decided  in'190S  to  centralize  the  tei'iuinals 
ami  to  briiii;-  all  of  the  tracks  into  one  union  station.    The 
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completed  building,  shown  in  Fig.  "2,  and  a  great  deal  ol 
adjoining  track  and  firidge  work  were  completed  last 
year. 

The  st^ition  was  designed  and  erected  under  the  ilirec- 
tion  of  Kingo  Tatsuno,  an  architect  who  studied  for  manv 
years  in  the  United  States.  It  is  1.104  ft.  long,  fnmi  CC 
to  132  ft.  wide,  and  54  ft.  liigb  in  the  main  huilding,  with 
domes  at  each  end  153  ft.  high. 

The  foundation  is  of  concrete  resting  on  wcKiden  piles 
of  an  average  diameter  of  7  in.,  and  from  IS  lo  ".'I  fl.  in 
length.  They  were  all  driven  hy  hiiiid.  from  eight  to  leii 
men  and  women  being  employeil  in  ilrixing  each  (uie;  llie 
average  time  <>(  ili-iving  one  was  one-half  hour.  These 
]nles  were  di'i\en  'i  ft.  apart,  and  the  tops  after  di-i\ing 
were  12  ft.  below  ground  level.  On  them  was  placeil 
4  ft.  of  concrete,  and  the  siile  and  olln-r  waHs  were  carried 
up  to  grade. 

The  building  is  of  light  steel-frame  and  reinf<irce(l- 
concrete  constrnci  ion,  being  laced  with  hi'ick  ami  trimmed 
with  a  fine  (piality  nf  granite  which   is  ih-ess^cd   to  perfcr- 
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liciii,  iKi  liottt'i-  tut  sloiiewdrk  boiiij;-  done  in  :iny  portion  of 
the  world. 

Tliere  are  four  front  entrances;  a  center  entrance  for 
the  exclusive  use  of  the  imperial  household,  a  second  at 
one  end  for  incominjj  jjassengers,  a  third  at  the  other  end 
for  outgoing  passengers,  and  a  fourth  smaller  entrance 
for  iirban  electrie-car  passengers. 

Ample  provisions  are  made  in  the  building  for  nil 
classes  of  passenger  trallic,  and  all  are  provided  with  wait- 


have  been  provided,  as  it  has  been  the  aim  of  the  depart- 
ment to  construct  a  building  and  station  second  to  none 
in  the  world  and  fully  eipiippcd  in  every  particular  for  its 
])urpose.  The  building  is  lighted  by  electricity  and 
heated  by  steam,  equipped  with  American  elevators  and 
planned  on  a  basis  of  American  efficiency.  It  is  a  credit 
to  the  i)eople  and  the  country. 

The  tracks  and  platforms  are  all  elevated  ;  access  to  and 
exit  fnim  them  arc  by  means  of  subways,  the  incoming 
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ing  rooms,  toilet  and  smoking  rooms,  restaurants  and 
dining  rooms.  The  ground  tioor  is  entirely  tor  passenger 
traffic ;  the  second  floor  is  for  dining  rooms,  restaurants 
and  hotel  accommodation  in  that  part  south  of  the  im- 
perial entrance,  while  that  part  north  of  the  imperial 
entrance  will  be  used  for  department  offices  and  other 
work  officially  pertaining  to  the  Department  of  Communi- 
cation, as  will  all  of  the  third  floor. 

The  interior  finish  of  all  parts  of  the  ground  floor 
except  the  imperial  suite  has  wainscoting  of  marble  and 
artiiicial  stone,  and  the  rest  of  the  side  walls  are  of  wood. 
The  ceilings  are  of  Japanese  plaster  and  decorations. 
The  imperial  suite  is  very  handsomely  decorated  by  the 
most  eminent  artists  of  Japan,  the  finish  being  in  mar- 
bles, mosaics,  rare  woods  and  precious  metals,  the  inlaid 
work  being  especially  worthy  of  the  highest  praise.  These 
rooms  are  entirely  separated  from  the  rest  of  the  rooms. 


No  mechanical  po'wer  was  used  in  the  construction  of  this 
wall.  Ail  concrete  was  wheeled  in  barrows  up  inclines  similar 
to  the  one  shown. 

and  none  but  members  of  the  imperial  household  and 
their  intimate  attendants  are  ever  allowed  to  enter  them. 
Baggage,  delivery,  telephone  and  telegraph  rooms,  cloak 
rooms  and  parcel  rooms,  and  in  fact  all  accommodations 
to  be  found  in  the  best  of  modern  passenger  terminals 


and  outbound  ])latforms  being  entirely  separate  from  each 
other,  as  are  also  the  inbound  and  outbound  urban-passen- 
ger platforms.  A  view  of  the  track  sheds  is  given  in 
Fig.  1. 

The  cost  of  the  building  has  been  $1,350,000;  the  time 
used  in  building,  estimated  in  days'  labor,  the  usual 
method  employed  by  the  Japanese,  mounts  up  to  730,000 
laborer-days. 

An  average  of  125,000  pas.?engers  will  use  this  station 
daily,  and  the  station  master  receives  the  magnificent  sal- 
ary of  $60  gold  per  month.  Common  laborers  on  the 
building  received  20c.  per  day  of  10  to  12  hours,  carpen- 
ters and  masons  $15  per  month,  and  all  other  labor  was 
paid  in  proportion.  Very  little  power  except  human 
muscle  was  u.«ed  in  this  work.  In  the  wall  shown  in 
Fig.  3,  for  instance,  all  of  the  concrete  was  mixed  by 
hand  and  wheeled  in  barrows  up  the  inclines  shown,  even 
though  the  maximum  height  of  the  wall  was  39  ft.  In 
all  of  the  bridge  work,  for  grade  crossings,  no  hoisting 
engines  were  used,  although  the  heaviest  girder  reached 
40  tons  in  weight. 


The  Deepest  W'ell  in  the  United  States  is  said  to  be  the 
7.1Sl-ft.  well  recently  put  down  at  McDonald.  Penn.,  for  the 
People's  Natural  Gas  Co.,  of  Pittsburgh,  Penn.  It  ranks  next 
to  the  7.300-ft.  well  in  Galicia,  which  is  the  deepest  in  the 
world.  The  diameter  is  13  in.  at  the  top  and  is  reduced  gradu- 
ally to  5  in.  at  the  bottom.  The  total  weight  of  casing  is 
45  tons.  A  special  feature  is  that  the  22-ft.  sections  of  cas- 
ing were  welded  together  by  the  oxyacetylene  process  of  the 
Oxweld  Acetylene  Co.  Two  sections  were  welded  on  the 
ground,  and  the  4  4-ft.  section  then  hoisted  and  welded  to  the 
top  of  the  casing  already  driven,  when  the  latter  was  about 
5  ft.  above  ground.  The  casing  was  supported  by  clamps  dur- 
ing the  process,  and  these  were  not  released  until  the  weld 
was  cool.  The  edges  of  the  pipe  were  chamfered  at  60" 
to  give  a  deep  and  wide  weld.  Special  precautions  were  taken 
to  have  the  new  section  in  exact  alignment  with  the  casing 
already  driven.  The  welding  took  about  25  min.,  and  15  to 
20  min.  were  allowed  for  cooling.  The  stress  on  the  joints 
was  relieved  by  putting  a  plug  in  the  lower  end  of  the  casing 
so  that  the  water  in  the  well  (under  pressure)  would  sup- 
port the  casing.  This  was  drilled  out  when  the  well  was 
completed. 
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Ascesat  ©f  Moia^  BS^Eac 

Two  projects  are  uiirler  umv  lor  i-nilway  lines  wliicli 
will  cvciitually  give  access  in  ihe  summil  of  Mont  P>lanr. 
liic  most  notable  of  the  Alpine  peaks,  and  both  of  these 
are  conijileteil  lor  the  lower  portion  ol'  tlie  ronte. 

'I'lie  ])resent  line  extends  from  C'hanionix,  Switzerland. 
Tor  al)o\it  iiair  the  lull  distance  and  ends  in  a  steep-grade 
cableway  to  the  siinniiit  of  the  Aiguille  du  Midi.  Thi> 
lirsl  two  sections  extend  from  C'hanionix  (3,280  ft.) 
to  r.a  Para  (grades  15  to  C^07<)  and  to  the  Bossoiis 
glacier  (average  grade  65%),  ending  at  an  el(>vation  of 
i^.'Wi  (\.  On  these  sections  the  cable  is  a|i|iro\iinalely 
]:arallel  with  the  ground  and  is  carried  by  steel  toweis  or 
bents  33  to  SO  ft.  liigh,  ^^^■'.  to  •>!)5i/2  ft.  apart  :  there  are 
two  spans  of  fioT  ft.  The  next  two  sections  are  nnich 
steeper,  with  grades  of  (io  to  S5^,  and  end  at  the  Col 
dn    Midi    (  11.1S3   ft.). 

The  last  seetion  ascends  to  a  bench  about  160  ft.  below 
the  top  of  the  Aiguille  du  Midi,  the  summit  elevation 
ti\'  the  line  being  12,G31  ft.  From  this,  a  line  is  pro- 
posed descending  to  the  White  Valley  (11,(593  ft), 
where  a  pleasure  resort  may  be  established.  The  actual 
summit  of  ilont  Blaiu-  is  at  lo.DTt  elevation.  The  steei> 
grade  sections  are  very  similar  to  the  cahleways  ascend- 
ing the  \\'etterhorn  and  the  Bauerkohlern,  several  illus- 
trations of  which  are  on  the  opposite  page. 

I'^.acli  car  w'ill  be  carried  by  a  single  cable  (A,  Fig.  2), 
instead  of  two  cables,  as  originally  proposed,  as  experi- 
ments have  indicated  the  difficulty  of  distributing  the 
load  equally  on  two  cables.  Tlie  cables  will  be  2'""V,.,-in. 
diameter,  composed  of  Vs-i"-  wires  nf  crucible  steel  and 
having  a  weight  of  1114  !''•  1"'''  "•  'I'"'  tension  de\ice 
(with  a  35-ton  weight)  is  placed  at  the  lower  end  of  the 
incline,  and  is  connected  to  the  cable  by  a  chain;  two 
safet}^  anchor  cables  are  attached  to  the  end  of  the  main 
cable  to  prevent  accident  if  the  chain  breaks. 

There  are  two  cars  on  each  section  (one  ascending  as 
Ihe  other  descends),  operated  by  the  wire  hauling  cable 
y,  1  ,\-in.  diameter,  weighing  2.21  lb.  per  ft.  and  having 
an  ultimate  tensile  strength  of  13.").000  lb.  A  similar 
table  ('  is  provided  for  braking;  a  clamp  lirake  D  grips 
Ibis  if  the  hauling  cable  7?  should  break.  This  brake 
IS  operated  tlirough  the  ]iull  on  tlie  tail  rope  />,  releasing 
a  tripping  gear  whic'h  0])erates  Ihe  icii-ioii  rod  F.  The 
top  of  the  sns]iension  frame  oi'  ibe  cai'  is  shown  at 
a.      At  the  lower  slatioii>  the   haidiiiL:   and   brake  cables 


"-^-kUA 


pass  o\er  laigc  guide  sheaves  and  thi'U  arouiul  Ihe  end 
pulleys,  whicli  are  connected  to  the  tension  device.  Thi' 
driving  gear  and  pulleys  are  at  the  upper  station.  All 
Ihe  cables  and  connections  are  designed  with  a  factor 
of  safety  of  to. 

Each  car  can  carry  24  passengers  (18  seated)  and 
weighs  four  tons  with  full  load.  It  is  attached  to  an 
overhead  (ruck  nuiiiing  on  the  main  cal)le,  as  shown  in 
Fig.  2.  'i'hc  I  ruck  has  four  iiroovcd  wheels  carried  in 
two  se)iarate  rrnincs  //,  with  holdiiiL;-do\vu  spring-  aiul 
niechaiiisin  •/    lo   |ire\ent   Ihe  u  heels   ri-oni  g(;ttiiig  oil   Ihc 
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cable.  The  guide  sheaves  A',  beneath  ihe  carrying  cable, 
engage  it  when  the  journal  boxes  of  the  truck  axles  reach 
Ihe  bottom  of  the  vertical  slots  //  in  Ihi'  pedestals.  The 
distance  between  the  cable  and  the  guide  sheaves  is  neces- 
sary to  clear  the  cable  supports  on  the  towers.  The  speed 
will  be  about  500  ft.  per  min. 

A  government  concession  for  a  rack  railway  from 
Lo  Fayet  to  the  summit  of  Mont  Blanc  was  granted  m 
1004,  and  the  first  section  was  o]iened  in  1009.  The  lower 
end  is  at  an  elevation  of  1903  ft.,  and  the  section  to  the 
G'outer  Summit  is  llYz  miles  long,  with  a  rise  of  10.- 
r)30  ft.  The  line  is  operated  by  steam  locomotives  ai 
]>resent,  but  is  intended  for  electric  operation.  It  has  a 
gage  of  3  ft.  3%  in.,  and  ils  shnri)est  curves  are  of  Hi  I 
ft.'radius.  Tt  is  laid  with  liit'o-lli.  rails,  with  12  slee! 
t^es  to  a  rail  length  of  3  1  fl.  (]  in.  The  rack  rails  are  id' 
the  Strub  tv|ie.  in  lengths  of  11  ft.  (>  in.  The  last  section.' 
to  the  summit  of  IMont  Blanc  (l."),,S0()  ft.),  will  he  2i/o 
miles    loii'^.    «illi    lour    luiiiiels    aiiirreiiatiiii;-    two    miles. 
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Rctaining-wall  constnirtion  ol'  somewhat  unusual  lay- 
out and  rather  ornamental  design  is  now  under  way  as  a 
part  of  the  new  Meridian  Park  at  the  northern  part  of 
Kith  St.,  Washington,  D.  C.  The  site  is  a  sharp  eleva- 
tion of  ground  rising  i<ome  250  ft.  above  the  general 
city  level,  where  many  years  ago  there  existed  a  stand- 
pipe  which  supplied  part  of  the  City  of  Washington 
with  water.  Through  the  hill  ran  the  Washington  mer- 
idian, which  at  one  time  w-as  used  as  a  datum  for  ob- 
.■^ervations  in  this  country,  and  therefore  the  place  re- 
teived  the  local  name,  Meridian  Hill.  About  20  years 
ago  the  extension  of  the  city  led  to  the  cutting  of  16th 
St.  through  the  hill,  and  that  street,  while  still  on  a 
rather  severe  grade,  is  now  from  30  to  40  ft.  below  the 
top  of  the  hill,  the  cut  being  in  a  stiff  clay  which  stands  al- 
most upright  even  after  the  many  years  since  the  cutting. 

On  account  of  the  sightliness  of  the  location  and  the 
growth  of  the  high-class  residential  district  in  this  di- 
rection, the  government  a  few  years  ago  purchased  the 
city  block  comprising  most  of  the  hill.  This  block  ex- 
tended from  W  St.  at  the  south  to  Euclid  St.  at  the 
north  and  from  16th  St.  on  the  west  to  1.3th  St.  on  the 
east,  being  about  500  ft.,  300  ft.,  1,400  ft.  and  1,400  ft. 
on  these  four  respective  sides.  It  is  the  intention  to 
build  here  an  elaborate  park  of  the  formal  type,  that 
is,  heavily  wooded,  with  gardens,  walks,  colonnades, 
fountains,  waterfalls,  etc.  As  a  j^art  of  this  work,  which 
is  expected  to  extend  over  a  number  of  years,  the  re- 
taining wall  on  the   16th   St.   side  is  now  being  built. 

As  shown  in  the  drawing  in  Fig.  1,  the  wall  is  in  two 
sections,  partly  to  avoid  the  necessity  of  so  high  a  wall 
as  the  total  cut  would  require  and  partly  in  order  to  per- 
mit between  the  two  walls  a  wooded  interval  which  will 
obscure  from  the  street  the  possibly  offending  expanse  of 
the  continuous  upper  wall. 

The  lower  wall  is  about  1,303  ft.  long,  there  being 
several  gate  and  stairway  openings  besides  this  length,  and 
it  varies  in  height  from  7  to  JO  ft.     It  is  divided  into 


panels  al)out  29  ft.  long,  the  coping  for  each  panel  being 
level  and  the  next  higher  wall  rising  in  step  fashion  to 
conform  with  the  grade  of  the  street.  Fig.  2  shows  one 
of  the  coiupleted  panels.  As  shown  in  the  section  in 
Fig.  1,  the  wall  is  of  the  gravity  type,  reinforced  slightly 
in  the  front  and  doweled  to  the  continuous  base.  The 
panels  are  first  cast  with  the  reinforcing  rods  extending 
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UPPER  WALL 


1.       SECTION    THROUGH    TWO    WALLS    ON    16TH     ST. 
.SIDE   OF  MERIDIAN  PARK,    WA.SHINGTON,    D.    C. 

out  into  the  pilaster  space,  and  the  pilaster  is  then  poured 
after  the  wall  section  is  completed. 

After  some  experimenting  both  in  drawings  and  on  an 
actual  section  of  the  Wall,  the  paneling  shown  in  Fig.  2 
was  decided  upon.  The  rough  part  of  the  main-wall 
section  is  a  scrubbed  pebble  surface,  and  the  smooth 
ribbon  intermediate  parts  are  rubbed  to  obtain  that  aj)- 
pearanee.  The  pilasters,  which  are  also  an  exposed  peb- 
ble aggregate  scrubbed  to  obtain  a  roughened  surface,  are 
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riist  ill  ])l:istiT  iiidliU  th.-it  arc  umh\  civit  and  dvit  ajiaiii. 
It  was  foiuid  that  the  phister  iiu.lil  ijavc  a  iiniili  hotter 
edifiiig  for  the  quoins  of  tlio  pilasters. 

Tlio  wall  is  founded  on  the  natural  clay  and  is  draineil 
lioth  al  top  and  hottoni.  On  account  of  the  stilf  grade 
down  tlu'  hill,  no  great  trouhio  is  antieii)atcd  in  water- 
tightness,  hut  the  joints  hetweeu  the  pilaster  aiul  the 
main  section  are  heavily  waterproofed  with  a  i)it(h-and- 
lelt  a|ipliraiion. 

The  upiH-r  wall  is  -.'SO  ft.  long  and  varies  in  height 
from  23  to  34  ft.  It  is  set  about  35  ft.  hack  from  the 
front  wall  and  is  founded  on  tlie  clay.  As  shown  in 
Fig.  3,  the  earth  back  of  this  wall  stands  almost  \er- 
tically  in  the  cut.  However,  the  wall  has  been  designed  in 
gravity  section  (Fig.  1)  to  care  for  the  thrust'of  the 
earth  for  the  full  lieight. 

The  wall  is  being  built  in  13  panels,  each  about  25 
ft.  long,  with  a  close  flush  joint  between  panels.  This 
joint  i.s  waterproofed.  The  sections  are  being  set  Tip 
alternately  and  the  openings  then  lilled  in.  The  surface 
is  of  a  ])lain  rubbed  face  to  agree  with   tlie  lower  wall. 
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and  the  top  uf  the  wall  is  to   lie  cap|H'd   with  an  oriin- 
niental  balustrade  of  cast  concrete. 

All  of  this  ^Meridian  Park  work  is  being  done  under  the 
direction  of  Col.  W.  AV.  Harts,  IT.  S.  A.,  who  is  Su])er- 
intendeut  of  Buildings  and  Grounds,  District  of  Colum- 
bia. The  plans  for  the  ]5ark  Avere  drawn  by  George 
Biirnap,  the  laiulscape  architect  in  Colonel  Hai-ts'  otTice. 
The  original  estimates  for  the  park  improvement  aggre- 
gate $;n  0,000,  of  which  $82,000  is  for  retaining  walls, 
■■^1 18.000  for  architectural  work,  ii^^O.OOO  for  soil  and 
I'lanting,  $35,000  for  roads  and  sidewalks,  $19,000  for 
lighting,  -water  and  drainage  and  $2:. 000  for  contingen- 
I  i(s.  The  ground  itself  cost  nearly  half  a  million  dollars. 
The  contract  is  being  carried  out  by  the  Bovle-T?ol)ert- 
-on  Construction  Co.,  of  Washington,  D.  C. 


AHftamoEratl  ¥.  W.  C.  A.  Camp 

Hv  (Ikm;v  W.  TAVi.or:* 
I  nusual  conditions  re(piire(l  a  coni|ilete  system  of  sew- 
age disjx.sal  for  the  V.  W.  C.  A.  encampiiient  at  Alta- 
niont,  X.  Y.,  and  the  necessarily  high  degree  of  purili- 
cation  made  imperative  a  design"  that  would  utilize  local 
materials  and  a\(.id  as  far  as  possible  the  high  cost  of 
inijiortiug  sand  for  sand  filters. 

The  Y.  W.  C.  A.  camp  at  Altamont  is  located  on  a 
slope  of  the  Helderber-s,  about  3  mi.  from  the  Altamont 
Station  and  some  400  ft.  above  the  valley  level.  Five 
buildings  have  to  he  served:  A  hospital,  tlie  main  build- 
ing, the  laundry,  and  two  .separate  water-closet  build- 
ings for  the  majoritv  of  the  campers,  who  are  housed  in 
tents. 

The  feasibility  of  installing  a  subsoil  irrigation  sys- 
tem was  first  investigated,  but  the  .subsoil  was  found  to 
be  a  stiff  clay,  underlain  with  rock.  Even  with  (iO  or 
iO  lin.ft.  of  drains  ])er  person  served,  the  .satisfactory 
operation  of  such  a  ]ilant  would  be  questionable.  The 
fact  that  the  disjiosal  plant  will  not  be  nsed  in  winter 
wa>  also  an  argument  against  the  nse  of  subsoil  drains, 
as  it  was  feared  that,  when  not  in  nse,  the  drains  would 
he  seriou.sly  disturbed  by  frost  during  winter  weather. 
W  itii  a  modci-ate  footage  of  drain  per  person  served  by 
the  plant,  the  e.xpen.se  of  installing  a  .subsoil  system 
would  have  been  o\er  $:5,000. 

The  small  brook  receiving  the  inirified  sewage  flows 
through  pasture  lands  below  the  camp  and  is  dry  the 
.ureater  ])art  of  the  summer.  Sand  tilters  were"  thus 
required,  but  no  local  sand  could  be  obtained.  The  cost 
of  impcutiiiL;  sand  led  to  j.rimary  filtration  by  a  sprink- 
ling filter,  n  small  sand  lilter,  and  .shallow  absorption 
rreiiehes  for  the  sand-filter  etlluent. 

The  plant  consists  of  a  small  circular  Imlioif  .settling 
tank;  a  dosing  tank;  an  elliptical  sprinkling  filter  with 
two  nozzles  on  the  major  a.xis;  a  combination  final  set- 
tling tank  and  .sand-filter  dosing  chamber,  with  two 
alternating  siphcms;  three  sand  filters  21^4  ft.  deep;  2,000 
ft.  of  absorption  trenches  about  fi  in.  deep  and  lying 
above  the  clay  subsoil.  The  plant  will  be  in  active  op- 
eration for  about  four  months  of  the  year.  The  desian 
is  ha.-ed  on  an  avorag(>  ])opulation  of  200.  The  actual 
per  caiiita  Avater  consiini])tion  is  30  gal.  per  day,  but 
ill  designing  the  lilters  a  people  rate  was  nsed,  since 
the  organic  matter  to  be  treated  is  practically  the  .same 
as  in  the  case  of  a  normal  sewage  containing  about  100 
gal.  per  capita.  The  Imhotf  tank  provides  6  hr.  of  de- 
tention for  actual  sewage  flows.  The  sprinkling-lllter 
dosing  tank  contains  about  MO  gal.,  and  the  special  Mil- 
ler siphon  will  discharge  about  40  times  per  day.  The 
sprinkling  Idler  is  51/2  to  6  ft.  deep  and  AviU  "operate 
under  a  ])eople  rate  of  18,000  to  the  acre,  while  the 
actual  water  rate  will  be  le.ss  than  fiOO.OOO  gal.  jier  day 
per  acre.  The  dosing  chamber  for  the  sand  filters  is 
designed  with  a  capacity  below  the  low -water  line  of 
the  siphons,  so  that  there  still  remains  a  half-hour  de- 
tention for  the  sprinkling-filter  elfiuent.  A  deep  scum 
board  ])revents  floating  matters  from  reaching  the  si- 
phons as  the  water  le\el  fluctuates.  The  sand  filters 
will  operate  under  a  peo])le  rate  of  '5.000  ]ier  acre  and 
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an  actual  water  rate  of  less  than  170,000  gal.  per  acre 
per  day.  One  of  the  three  beds  is  always  in  reserve, 
while  the  shear-gate  control  of  the  siphon  discharge  per- 
mits any  t\?o  of  the  beds  to  be  used  together  in  alter- 
nation. 

As  to  the  above  rates,  it  will  be  noted  tliat  the  plant 
is  operated  only  in  the  niidsunnner  and  has  a  complete 
rest  of  eight  months  between  periods  of  service.  The 
sewage  is  of  course  extremely  fresh  and  purely  domes- 
tic. No  lively  septic  action  is  expected  in  the  short 
period  of  operation  of  the  Imhoff  tank,  which  will  be 
completely  emptied,  at  the  end  of  the  season,  onto  one 
of  the  sand-filter  beds.  Little  deposit  will  be  thrown 
off  by  the  sprinkling  filter  except  when  the  plant  is 
first  put  into  operation  in  June,  at  which  time  the  re- 
mainder of  the  stone  coatings  from  the  last  season  will 
probably  be  flushed  from  the  filter.  The  combination 
final  settling  tank  and  sand-filter  dosing  chamber  will 
undoubtedly  intercept  some  solids  in  the  sprinkler  efflu- 
ent and  a  considerable  amount  of  coagulated  fats  and 
greases,  w-hile  the  sewage  reaching  the  sand  filters  should 
be  comparatively  high  in  oxygen  values.  Judged  from 
the  rates  proposed  in  the  past  for  the  sand  filtration  of 
a  sprinkling-filter  effluent,  the  design  is  extremely  con- 
servative. However,  a  reasonable  amount  of  drying  and 
scraping  of  the  sand  filter  is  expected  and  has  been  al- 
lowed for. 

The  Imhoff  tank  was  built  of  field-stone  rubble.  The 
sprinkling  filter  is  exposed  for  its  entire  depth  and 
built  of  a  dry  rubble  wall  with  crushed  field  stone  as 
a  filtering  medium.  Dosing  chambers  were  built  of  con- 
crete, using  crushed  field-stone  and  imported  sand  ag- 
gregate. The  baffle  walls  (see  view)  of  the  Imhoff  tank 
consist  of  1-in.  slate  slabs,  supported  by  the  tank  walls, 
piers  and  a  diametric  wall,  the  piers  and  central  wall 
being  of  brick.  Two  men  laid  the  brick  and  placed  the 
slabs  in  two  days.  Any  other  form  of  baffle  construc- 
tion would  have  been  very  expensive  and  would  have 


required  other  than  local  labor.  The  rubble  wall  for 
the  sprinkling  filter  also  proved  very  economical.  It  pro- 
vides a  filter  aerated  throughout  its  depth  and  presents 
a  creditable  appearance. 

The  work  was  done  under  the  direction  of  the  local 
superintendent  of  the  camp  and  under  the  general  su- 
pervision of  the  engineer.  The  actual  cost  of  construc- 
tion of  the  plant,  together  with  1.500  ft.  of  6-in.  sewer, 
was  about  $1,470.  The  sand  cost  about  $2. .50  per  cu.yd. 
in  place  and  was  shipped  from  Ballston.  If  a  sand  filter 
had  been  used  without  the  intermediate  sprinkling  filter, 
a  rate  of  not  over  1,000  people  per  acre  would  have  been 
permissible  with  an  institutional  plant,  and  the  sand 
alone  for  such  a  plant  would  have  cost  over  $2,500.  The 
sprinkler  filter  complete  cost  little,  as  the  local  stone 
could  be  used  for  concrete  floor,  rubble  wall  and  filter- 
ing medium. 

The  absorption  trenches  will  be  plowed  out  in  the 
shallow  topsoil  in  an  area  below  the  sand  filters.  This 
topsoil  will  absorb,  during  dry  weather,  a  considerable 
amount  of  the  plant  effluent  through  vegetable  absorp- 
tion and  evaporation.  During  dry  periods  a  further  ab- 
sorption will  take  place  in  the  bed  of  the  brook  between 
the  point  of  the  plant  discharge  and  the  pasture  lands 
below.  This  absorption  will  be  made  possible  by  the 
removal  of  solid  matter,  especially  greases  and  fats,  which 
in  a  crude  sewage  would  waterproof  the  absorption  area 
and  give  rise  to  deposits  and  odors.  During  wet  sum- 
mer seasons  the  plant  effluent  will  ha  diluted  about  3 
to  1  by  the  fiow  of  the  brook. 


Brick  and  Tile  Production  in  the  United  States  in  1914 
amounted  to  $129,588,000.  Tliis  was  a  considerable  decrease 
from  1913,  when  the  value  was  over  $143,000,000.  The  most 
important  clay  product  is  common  building  brick,  of  which 
nearly  $44,000,000  worth  was  produced  in  1914.  The  value  of 
the  flrebriclt  produced  was  $16,500,000;  sewer  pipe,  $14,000,000; 
vitrified  paving  briclt,  $12,500,000;  drain  tile,  $8,500,000,  and 
fire-proofing  material,   $8,400,000. 
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The  Forestry  Buililiiii;-,  constructt'il  at  tlu'  Alaska-Yu- 
kon-l'iuific  Plxpositioii  in  Seiittle  in  1909,  tlio  Forestry 
Building  of  tlie  Lewis  iinrl  Clark  Fair  at  Portland,  built 
some  years  before,  and  the  Oregon  Building  at  the 
I'anania-Paeitie  Exposition  in  San  Franeisio,  were  all 
of  the  same  type  of  eonstruetioii,  having  eolonnades  formed 
of  huge  logs  with  the  bark  on. 

The  one  at  Seattle,  shown  on  this  page,  became  the  prop- 
I  rty  of  the  University  of  Washington  and  has  been  used 
as  a  nuiseum  by  that  institution.  The  building  is  312 
ft.  long,  128  ft.  wide  and  90  ft.  high,  contains  over 
2,000,000  ft.  of  logs  and  lumber,  about  ;J00,000  cedar 
shingles,  and  is  the  greatest  building  of  the  kind  ever  con- 
structed. There  are  126  main  columns  of  Douglas  fir, 
which  are  from  42  to  5-1  ft.  in  height,  o  to  6  ft.  in  diame- 
ter, with  an  average  weight  of  25  tons. 

The  timber  foundations  began  to  decay  a  year  or  two 
ago.  James  J.  Hill,  of  the  (Ireat  Northern  TJy.,  ilonated 
$5,000  to  make  repairs  to  the  building.  Now  the  decay 
has  extended  to  the  columns  and  the  building  itself. 

The  colunms  were  first  affected  by  the  bark  beetle. 
I'rof.  Trevor  Kincaid  proposed  warming  the  building 
to  kill  them ;  while  this  seemed  to  cure  the  beetle  trouble, 
it  only  accelerated  the  decay  and  rotting  of  the  columns. 

The  rotting  of  the  colunms  is  due  to  the  same  fungus 
that  is  found  in  lumber  piles,  favored  by  moisture  and 
debris.  The  inside  rows  of  columns  in  the  building 
have  been  acted  on  much  more  rapidly  than  the.  outside 
ones,  due  to  the  heating  of  the  nmseum.     Humphrey,  of 


the  Unixersity  of  Wisconsin,  has  l)een  investigating  this 
class  of  fungi  and  the  cure  foi'  it.  The  Portland  building 
has  been  acted  on  to  some  extent,  although  not  so  badly 
(as  it  is  not  lieated).  So  far  nothing  has  availed  to  cure 
the  troid)le. 

The  various  departments  at  the  university  have  made 
reports  on  the  subject.  It  has  been  jiropo.sed  to  replace 
the  colunms  by  treated  tind)er  ones,  and  also  to  reproduce 
the  columns  in  coiu'rete.  The  latter  scheme  has  not  met 
with  favor  from  the  lumbermen  of  the  state,  but  that  it 
provides  a  very  pleasing  solution  is  demonstrated  by  some 
similar  reproductions  of  rustic  wood  in  arbors  on  the 
grounds  of  H.  P.  Butchart,  manager  of  the  Van- 
couver Portland  Cement  Co.,  near  Victoria,  B.  C,  where 
the  bark,  knots  and  worm  holes  are  so  faithfully  repro- 
duced as  almost  to  defy  detection. 

A  report  of  Prof.  E.  0.  Eastwood,  of  the  engineering 
department,  just  filed  with  the  Board  of  Regents,  recom- 
mends that  all  rotted  caps  and  sills  be  replaced  and  the 
cavities  in  the  colunms  filled  with  concrete  to  keep  out 
the  air.  The  prevention  of  future  decay  will  probably 
be  taken  care  of  by  boring  the  columns  at  various  points 
and  injecting  sulphate  of  copper.  Some  of  the  columns 
will  be  so  treated  as  an  experiment,  as  it  will  be  of  great 
value  to  the  hunber  interests  if  soine  effective  method  of 
treating  large  tind)ers  cheaply  to  protei't  from  dry  rot  is 
found. 

It  nuiy  be  remarked  incidentally  that,  however  interest- 
ing such  a  building  is  as  a  spectacle  at  an  exposition,  it  is 
far  from  being  a  very  useful  type  of  building  for  a  uni- 
versity, so  that  its  eventual  decay  and  demolition  will  be 
no  serious  matter,  except  for  the  cost  of  re[)lacemont. 
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By    II.    1'.    BOAKDMAN* 

Several  earthquake  slioiks  were  felt  in  uortlieru  Nevada 
ou  Oet.  2,  U>1.^.  The  first  pronouiued  shock  felt  in 
Ueiu)  was  about  -t  p.m. ;  the  next  shortly  before  6,  and 
tiie  third  and  heaviest  about  10:. 50  p.m.  This  last 
shock  was  of  aijout  4.5  sec.  duration  and  of  intensity  VI 
accordin<r  to  the  Rossi-Eorel  scale,  causing  general  awak- 
ening of  tho.se  asleep,  oscillation  of  chandeliers,  etc.  Many 
per.sons  left  the  buildings  they  were  in. 

On  the  University  of  Nevada  .seismograpli  tlie  pointer 
moved  nearly  equal  amounts  in  all  directions  hut  rather 
more  pronounced  easterly  and  westerly,  and  tlie  chande- 
lier.s  noticed  were  swinging  in  an  easterly  and  westerly 
direction.  A  report  was  circulated  the  next  day  that  the 
center  of  disturbance  was  in  the  Wasatch  ilountaius  in 
Utah,  but  this  was  a  mi.stake.  The  fault  where  the  earth 
movement  c)ccurred  is  located  in  north  ciiitral  Nevada, 
south  of  Winnemiicca.  and  ahnut  1  10  mi.  U(irthca>terly 
from  Keno. 

It  will  lie  evident  From  the  views  shown  licrcwilh  tliat 
if  the   fault   liad   oiciii-icd    ncnr  ;i    large  i\\y   the  damage 


An  old  fault  scarp,  much  like  a  terrace  but  not  level, 
is  [dainly  visible  for  miles  along  the  we.st  base  of  the 
Sonoma  range  on  the  east  side  of  Grass  Valley.  At  Hot 
Springs  near  the  low  divide  between  Grass  Valley  and 
Pleasant  Valley  this  fault  scari>  curves  out  into  the  val- 
ley a  mile  or  more  away  from  the  real  liase  of  the  niouu- 
tains. 

The  ma.Kimum  displacement  of  the  fault  of  Oct.  2  is 
at  Pierce's  ranch,  40  mi.  south  of  Wiunemucca  and 
aljout  midway  of  the  fault.  Fig.  1  distinctly  shows  the 
line  of  the  faidt  along  the  talus  slope  from  1  to  2  mi. 
north  of  Pierce's  ranch.  The  photograph  was  taken  from 
a  distance  of  about  3  mi. 

Fig.  2  shows  a  waterfall  of  aljont  10  ft.  at  Pierce's 
ranch,  created  by  the  faitlt.  We  ^\■ere  informed  that 
about  three-fourths  of  the  water  in  this  stream  is  "new," 
coming  from  a  sjjring  opened  up  by  the  earthquake  about 
4  mi.  up  the  canon  at  a  point  beyond  the  upper  spring 
tliat  formerly  fed  this  stream.  The  water  was  still  near- 
ly black  with  loamy  sediment  when  we  were  there  one 
week  after  the  earthquake.  It  is  interesting  iu  this  con- 
iieetiou  to  note  that  the  State  Engineer  has  received  a 
great   many   filings  since   the  earthquake   on   new  water 


Oli'    SUNOMA    MOUNTAINS 

to  ])roperty,  and  probably  los.s  of  life,  Avoukl  have  been 
great,  ilany  chimneys  and  the  end  of  one  bitildiug  were 
shaken  down  in  Winnenmcca,  a  town  of  about  3,000 
])oi)ulation.  Several  water  tanks  along  the  Southern  Pa- 
cific railroad  were  shaken  dowm. 

The  writer,  iu  coni])any  with  Prof.  J.  C.  Jones,  head 
of  the  department  of  geology  of  the  University  of  Ne- 
vada, visited  the  fault  at  several  points  on  Oct.  9  and  10, 
one  week  after  the  earthquake,  and  todk  a  number  of 
[>hotographs,  a  few  of  which  art!  heivwith  shown. 

LocA-i'io.v  OK  TIM':  l'"ArLr 
The  fault  e.xtends  for  a  distance  <if  3.5  or  :!0  m\.  along 
the  we.st  base  of  a  southern  sjjur  of  the  Sonoma  range 
of  mountains  on  the  east  side  of  Pleasant  Valley,  which 
valley  i.s  about  11/2  to  4  mi.  wi<le  and  lies  in  a  direc- 
tion about  N  10°  W.  aiul  S  10°  E.  The  valley  slo])es 
gradually  to  the  south  and  is  bounded  on  the  w-e.st  by 
the  East  Humboldt  range  of  mountains,  commonly  called 
the  East  liange.  North  of  Pleasant  Valley  lies  a  sim- 
ilar valley,  somewhat  wider,  called  (!rass  Valley,  which 
has  a  .slight  slope  to  the  northward  toward  the  Hundioldt 
Uiver,  into  which  it  drains  when  there  is  suHicient  run- 
ning water  to  How  that  far. 
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rights  developed  in  that  part  of  the  state.  Ground  water 
and  wells  were  affected  in  some  cases  more  than  100  mi. 
from  the  fault,  many  of  the.se  effects  uo  doubt  Ijeing 
only  temporary. 

Fig.  ;3  shows  the  shattered  condition  of  the  ground 
about  100  ft.  from  the  waterfall,  which  was  just  to  the 
right  of  the  picture.  The  leaning  of  the  tree  toward 
the  fault  was  caused  by  the  movement  of  the  ground  in 
which  it  grew.  The  tree  at  the  lei't  of  the  picture  was 
plumb. 

Fig.  4  shows  the  front  wall  of  a  dug-out  storage  house, 
or  cellar,  about  300  ft.  south  of  the  waterfall.  It  was 
evidently  too  close  to  the  fault  to  he  injured  seriously, 
as  only  a  few  stones  were  shaken  from  the  wall. 

Fig.  .5  is  also  at  Pierce's  ranch,  ami  the  \ei-tical  dis- 
placenient  of  the  fault  within  the  limits  of  tliis  picture 
ranges  from  10  to  1-5  ft.  The  fence  line,  though  ])ulled 
ill  two,  lined  lip  iierfeetly  straight  on  op]Kisite  sides  of 
the  fault  as  nearly  as  could  be  determined  by  the  eye, 
indieafiiig  no  horizontal  shearing  along  the  fault. 

The  dip  of  the  "slickenside,"  seen  at  the  bottom  of  the 
fence  ])ost  in  Fig.  fi,  was  about  5  f°.  This  post  belonged 
to  the  fence  shown  in   l-'ig.  -5. 

The  wrecked  hani  >li(.\vii  in  Fig.  8  is  at  Pierce's  rancli 
iiiid   about    ; 00    ft.    Iioin   the    fault.      No   other   liuildings 
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at  this  ranch  were  hadlj-  damajjed,  iind  in  fact  no  frame 
buiklings  in  the  valley  were  seen  that  had  been  seri- 
ously damaged,  though  one  small  eahin  was  moved  about 

9  in.  on  its  foundation.  On  the  other  hand  i)raeti(ally 
all  the  stone-masonry  structures  in  the  valley  were  wrecki'd 
except  the  one  shown  in  Fig.   1. 

There  was  a  new  concrete  house  at  Cooper's  ranch,  IS 
mi.  south  of  Pierce's  and  on  the  other  side  of  the  valley, 
about  ;5  mi.  from  the  fault.  The  ground  under  this 
house  Mas  cracked,  and  the  house  was  moved  forward 
downhill  about  8  in.  The  rear  wall  hung  back  on  the 
foundation  at  the  center,  and  the  effect  of  this  on  one  of 
the  inside  partitions  is  shown  in  Fig.  7.  The  north 
wall  is  cracked  from  the  ground  to  a  window  and  above 
the  window.  The  ground,  foundation  and  house  all 
moved  together  from  the  crack  in  the  ground,  which  was 
nearer  the  rear  of  the  house  than  the  front.  An  old 
frame  house  near  the  cement  house  standing  on  posts 
about  2  ft.  high,  was  not  damaged.  The  ground  cracks 
did  not  open  up  near  it. 

The  ground  in  the  valley  near  Cooper's  ranch  and  for 

10  mi.  north  of  it  was  very  much  more  cracked  and 
loosened  up  than  in  the  northern  part  of  the  valley.  In 
many  places  our  auto  jiassed  over  cracks  several  inches 


FIG.    S.      liAK.V    WRECKED    BY    EARTHgUAKIO 

at  Kennedy,  extending  over  a  period  of  two  weeks  or 
more,  but  so  far  as  kno^v^l,  no  independent  fault  has 
opened  up  to  the  surface  near  Kennedy. 

This  remarkable  fault  is  interpreted  by  Professor  Jones 
as  confirming  his  ideas  of  the  origin  of  most  of  the  in- 
terior mountain  ranges  of  Nevada,  that  is,  that  they 
were  in  the  main  caused  by  faulting.  He  states  that  this 
theory  is  concurred  in  by  most  geologists  who  have  made 
a  personal  study  of  field  geology  in  this  locality. 


fk;.  .;     cK'irxp  ii:\("ks  ix  floor  of  valley 

NEAR    WATERFALL 


wide  crossing  the  road,  the  vertical  displacement  being 
often  from  6  to  18  in.  From  many  of  these  cracks, 
ground  water  found  a  temporary  outlet  hut  had  stopped 
flowing  in  most  cases  before  our  arrival. 

Kennedy,  a  mining  camp  on  the  east  slope  of  the  East 
Eange  about  15  mi.  southwest  of  Pierce's  ranch,  was  bad- 
ly shaken  up  but  had  no  frame  buildings  wrecked.  A 
great  many  minor  quakes  followed  the  main  severe  shock 


The  writer  docs  not  recollect  having  heard  of  another 
earthquake  fault  of  such  magnitude  occurring  so  far 
inland  (more  than  350  mi.),  though  such  faults  doubt- 
less have  occurred  within  historic  times  and  certainlj'  in 
geologically  recent  times.  There  are  traditions  that  a  se- 
vere earthquake  occurred  in  this  same  region  40  or  50 
years  ago,  and  it  may  have  been  at  that  time  that  one 
of  the  old  fault  scarps  still  to  be  seen  was  formed. 


FIGS.    .5    AND    6.    FENCE    CROSSING    FAULT;    TRENCH    AT    FENCE   CROSSING 


FIG.  7.   CRACK  IN  HOUSE 
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Coimsttrtiictninig'  m  Ls\rge  C©inicret( 


SYXOl'SLS—Tu  clic.rl-  M'ini!/c  poUiii:,,!,  of  Ihr 
loircr  end  of  LaJre  Michu/aii  a  lO-iiii.  coiicrclc 
seirer,  11  to  J(i  ft.  in  (liaiiiclcr,  is  hcin;/  Imill  from 
Sovlli  Chirnf/o  iliroiiijh  Ihe  Caluincl  dishlcl  to  a 
pumping  stalion,  whence  llie  xcinu/c  irill  hr 
punijicd  lo  Hie  dininiKje  tonal.  The  xciri'r  mid  Us 
lons/nirlinn    nietliods   arr   descrilird. 

Tlic  Cahuiii't  iiitiTccptiiiir  sewer  is  Ikuhl;  huilt  to  |iic- 
vent  tlio  ]i()llution  of  Lake  ilieliitjau  by  sowaye  juiw 
(Tiseliarijed  into  the  CaluiiK't  Eiver  in  the  southern  jiait  of 
Chicago.  It  will  divert  all  the  clomestic  sewajre  of  this 
district  and  deliver  it  to  the  Sag  Canal  at  the  eontidlliiiu- 
works  near  Ehie  Island,  wlieueo  it  will  llmv  to  the  C'lii- 
ea^'o  Drainaw  Canal.  .V  luiinpiii;;:  station  with  a  lilt  of 
20  ft.  and  a  capacity  of  I.().")0  cu.l't.  iier  sec.,  near  tlie 
west  end  of  the  sewer,  \\  ill  raise  the  .sewage  and  delixer  it 
tlirougli  2  mi.  of  oiitrall  seM'er  to  the  canal.  The  iiitci'- 
cc])tor  ha.s  a  flow  capacity  of  1,0.")()  eti.ft.  nei-  sci-.  ami  "ill 
serve  an  area  of  about  JO,!)tO  acres. 

The  total  length  will  be  over  10  nu.  and  the  cost  ap- 
proximately $0,800,000.  The  location  is  shown  in  Fig.  1. 
The  sewers  in  Scmth  Chicago,  with  the  connection  at  the 
east  end  to  the  e.xisting  9oth  »St.  ])iimping  station,  consti- 
tute section  Xo.  1.  Sections  2  and  3  extend  from  9Uh  St. 
and  Baltimore  Ave.  to  Stoney  Island  Ave.  near  10 1st  St. 

The  sewer  will  be  of  horseshoe  section  (  Fig.  2),  It  fi. 
wide  and  8.8  ft.  lii-h  for  the  first  -l.:!i">  It..  KlvlO.  I-  ft. 


M.XI'   OF   C.\LUMf{;T 


for  7,745  ft.  and  then  10. ."5x1. '5.2  ft.  to  the  cml.  Tlie  grade 
i.?  0.4  per  1,000  in  the  11-ft.  .section  and  0.2  in  the  larger 
sections.  The  construction  is  of  monolithic  concrete, 
reinforced  with  steel  rods  in  the  bottom  where  soft  ground 
is  encountered  and  with  rods  in  the  arch  where  the  sewer 
passes  under  railway  tracks.  Maidioles  at  one  side  of  the 
arch  are  ]irovided  at  intervals  of  aliotit   'iOO   ft. 


'I'hc  ioniiari>  lor  sniions  Xos.  2  and  •">  have  been  let 
to  tlie  Byrnes  Brothers  Dredging  and  Engineering  Co. — 
X'o.  2,  4,';?t5  ft.  of  11 -ft.  sewer,  $Ul,-),.-,8;!  :'xTo.  3,  ?,738  ft. 
of  13-ft.  sewer,  $331,882.  Tlu'  entire  work  is  under 
tl;e  direction  of  (ieorge  .M.  \\'isncr.  Chief  Engineer  of 
the  Sanitary  Disli'ict  of  Chicago;  Laiigilon  Pearse,  Divi- 
sion Engineer,  ami  IT.  Iv.  .Vliliott.  Resident  Engineer. 
I.'.  E.  Idarnion  is  the  engineer  in  cliarge  of  the  foregoing 
( i.ntract  sections. 

Tlic  following  particulai-s  relate  to  the  construction  ol 
section  X^o.  3— ;,-;38  ft.  of  13xl().t-ft.  sewer.  This  work 
is  in  low-lying  ground,  swampy  on  the  sniface  and  uniler- 
lain  by  stiff  liliie  clay. 

Tile  ari-angenient  of  the  construction  ])lant  is  shown 
ill  Fig.  3.     It  is  locatc(l  ailjacciit  to  the  Xcw  York,  Clii- 


^^^-^  >, 


k- ff' H  ! 

Half  Sec+ion.  16-j-ft.  Sewer  Half  Section,  13-ft,  Sewer 

FIG.    2.      CROSS-SI'X'TloXS    OF    I.VTFlit'FfTIXG    SEWER 

(■ago  &  St.  Louis  Ii.li.,  a  siding  from  wliich  serves  as  the 
material  track.  r>rokeu  stone  is  dumped  neai-  one  end 
ol  this  .-iding,  and  lieyond  this  is  a  line  of  bins  (the  bottom 
of  which  is  about  level  with  the  tops  of  the  gondola  cars), 
into  which  both  sand  and  stone  are  shoveled  from  the 
cars. 

An  interesting  feature  is  the  introiluctioii  of  a  mechani- 
cal niiloader  to  replace  hand  shoxcling  of  the  sand  ami 
sloiic:  but  this  was  not  put  in  .service  until  a  good  jjart 
of  the  work  «"as  done.  It  consists  of  a  traveling  tower 
spanning  the  supply  ti'ack  and  cars  and  carrying  a  ver- 
tical cliain-and-buckct  conveyor  wliiih  can  be  lowereil 
into  the  car.  The  i-oiivcyor  (lt'li\crs  the  material  to  a  boi-i- 
zi'iital  belt  conveyor,  wliiili  discharges  into  the  sand  oi 
stone  bins.  This  was  designed  by  .\.  1?.  Seavern  and  lia> 
lieen  iised  for  unloading  car~  at  railway  coaling  statioiir- 
{J'Jngiiierriiir;   Ncirs,    Aug.    12.    IIM-")). 

Concrete  nuiterials  are  hauled  from  the  loading  bins 
along.side  the  material  track  in  %-yd.  steel  side-dump  cars 
OP.  an  industrial  track  of  20-in.  gage.  These  cars  were 
jiurchascd  by  the  i-oiitractcu-  fnuii  the  Panama  Canal 
and  hail  been  used  by  the  Freiuli  in  their  early  work  on 
the  canal.  They  are  of  Prcndi  make  (Dcanville  type), 
M-ith  shallow  Hat-bottom  bodies,  having  a  drop  door  on  the 
dumping  ~ide.     The  car-;  were  gaged  and  iiiarki'(l  to  fai-ili- 


I)l' 


l!)i:. 
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t;ito  loailiii^'.  I'iU-li  mr  iiintainiiii;-  nmlrrial   lur  diu'  hatrli 

oi'    L'OllCR'U". 

Empty  I'ars  aro  [luslicd  bv  liaiul  on  tlu-  track  in. dor  tlu' 
liins  and  rei-oi\i'  stoia-  and  sand  through  sliding  doors. 
Sdiiictinu's  stono  is  sliovi-lod  l)y  liaiid  rruin  tho  jiik-  ncai- 
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the  hill,-.  Tlic  car  tiien  receives  tliree  bags  of  cement. 
eni))tie(l  into  it  from  tlie  storeliouse  or  from  a  bo.x-cai' 
on  the  material  track.  Trains  of  seven  cars  are  hauled 
to  and  from  the  mi.xer  l>y  a  nuile. 

('oxcijK'riNc;  tiik  Skwki; 

A  Foote  concrete  mixer  with  steam  engine,  vertical 
boiler  and  '^^-yd.  drum  travels  on  a  track  along  one  side 
of  the  cut.  Material  is  supplietl  by  the  dump  cars,  each 
car  having  stone,  sand  and  cement  for  one  charge.  Tlie 
charging  ho|iper  swings  down  at  the  side  of  the  supjjlv 
track  and  the  ear  is  dumjied  directly  into  it. 

The  concrete  is  spouted  into  place,  the  chute  liavinu' 
two  hinged  sections,  which  are  thrown  u))  successively  to 
shorten  the  ehnte  as  the  concreting  approaches  the  top  of 
the  areh.  The  chute  has  a  comparatively  slight  incline 
when  the  top  of  the  arch  is  reached,  and  men  have  in 
push  the  concrete  along  it  with  spades.  The  concrete  mix 
i.-  1:2:4. 

The  specihcations  allow  the  use  of  steel  or  wood  rorni- 
lor  the  arch.  At  the  start  the  contractor  used  wood  sheet> 
supjiorted  on  steel  ribs.  The  sheets  are  built  up  of  foui- 
or  more  pieces  fastened  together  by  cleats.  The  areh  lag- 
ging is  2x(i  in.,  beveled,  and  well  greased  on  the  outer  face. 
For  the  remaiiuler  of  the  work,  however,  arrangements 
li,i\c  been  made  to  try  the  Hydraulic  Pressed  Steel  Co.'s 
renins,  consisting  of  steel  ribs  and  wood  panels  faced  with 
sleel  plate.  The  invert  is  built  in  wood  forms  an<l  i> 
poured  tirst,  in  lengths  of  about  2o  ft.  at  a  time.  Alter 
this  has  set  for  21  hr.,  the  steel  ribs  of  the  arch  forms 
:ii-c  erected  upon  it.  The  sides  ami  arch  are  ]ioured  at 
line  time. 

ExiAVAiiMi  \.\u  Balkfillixi;  the  Tkexcu 

The  e.xeavation  is  done  by  a  steam  dragline  excavator 
traveling  ahead  along  the  center  line  oF  the  work  ami 
operating  a  2-yd.  bucket.  It  makes  a  cut  about  40  ft.  wide 
ou  top,  19  ft.  wide  on  the  bottom  and  l.")  ft.  dee]),  with 
the  lower  part  of  the  sides  practically  vertical.  The  ma- 
terial is  a  peat  formation  on  top,  the  rest  of  the  cut  being 
in  stilf  blue  clay  which  has  very  little  water  ami  makes 
hard  digging.     The  leveling  of  the  bottom  and  trinunim:- 


ol  the  sides  are  done  by  shovels  ami  niattoeks.  Tind)ei' 
sheeting  in  (l-Ct.  lengths  is  |)laced  at  tlie  sides  in  the 
bottom  of  the  cut  and  held  by  cro.^is-tinibers  and  trench 
braces.  I'he  spoil  bank  is  along  one  side  of  the  cut, 
and  a  backliller  travels  along  the  center  line  of  this  bank. 
This  machine  was  I'igged  up  on  the  work  and  consists  of 
a  steam  derrick  traveling  on  rollers  and  having  a  50-ft. 
boom    with    IV-i-yd.    grab    bucket. 

The  west  eml  of  the  .section,  whei'e  work  was  com- 
menced, is  just  north  of  Lake  Calumet.  A  ilitch  was  dug 
for  drainage  pnrjwses  ami  serves  to  bring  water  to  a  ])ump 
hou.><e,  from  which  it  is  delivered  to  a  ])ipe  extending  along 
the  cut  to  sup])ly  the  tanks  of  the  mixer,  e.xcavator  and 
backliller. 


BEii 


A  portage  railway  on  tjrand  Island  in  the  Alhabasia 
IJiver,  Canada,  is  said  to  show  a  prolit  of  !i'l.'10(},()()()  in 
(iO  years'  service,  while  its  cost  (including  ecpii))inent ) 
v\as  less  than  .$1,()()0.  The  railway  is  1^4  mi.  long  ami  en- 
aljles  river  tralhc  to  avoid  dangerous  rapids.  It  was 
built  Ijy  the  Hudson  Bay  Co.,  which  owns  it,  and  serves 
to  handle  the  freight  and  provisions  going  in  to  supply  the 
iur  traders  and  jtrosijectors  and  to  carry  the  valuable 
outward  shipments  of  furs,  etc. 

The  track  consists  of  strap  or  bar-iron  rails  on  wood 
stringers  laid  upon  wood  ties.  The  equipment  consists 
of  two  flat  cars.  The  freight  rate  is  $2.50  per  ton,  the 
men  handling  their  own  goods  and  shoving  the  ears  along 
the  line.  One  man  c-ollects  the  money  and  kee|)s  the  line 
in  repair. 

A  scov.-  going  inland  (downstieam)  lantls  its  cargo 
at  the  upper  end  of  the  island  and  then  goes  down  the 
lapids  in  about  70  sec.  The  vertical  descent  is  about  <!.") 
ft.  In  the  cpiiet  (but  swift)  water  below,  the  crew  hold 
tlie   lio.'it  with    the  (inrs   till   ijicy  can   jiick   up   a    timbci- 
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thrown  out  from  shore  and  attached  to  a  light  line.  With 
this  a  heavier  cable  is  pulled  out,  and  the  boat  then  hauled 
to  shore  for  reloading.  A  boat  coming  out  upstream 
is  either  taken  through  the  rapids  by  tracking  or  is  hauled 
across  on  the  railway.     The  charge  for  the  latter  is  $10. 


-V  >e\v  Liibur  Law  iu  Portugal  has  been  enacted  caUinK 
for  a  lO-tir.  da.v  in  mercantile  establistiments.  7  l\i-.  in  banks 
and  business  otliees,  10  hr.  in  general  industries  and  S  hr. 
in  shops  or  works  under  the  immediate  supervision  at  the 
state  or  in  underground  work,  as  mining,  and  in  industrial 
works  dealing  in  poisonous  or  unhealthful  materials.  Other 
sections  of  the  law  provide  for  inspection  of  premises,  limit 
the  amount  of  night  work  and  overtim'c  and  .specify  the  rate 
of  p;iy  for  overtime. 
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By  (;i;oik;i-:  A.  Sampson* 

A  rcinforccd-concreto  standpipe  Uy^  It.  in  inside 
fiiameter,  about  40  ft.  high  and  of  50,000-gal.  capacity 
was  recently  completed  at  Merrimack,  N.  H.,  in  less  than 
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.V  clean,  well-graded  sand  was  obtained  in  the  excava- 
tion for  the  standpipe.  Briquettes  made  of  this  sand 
compared  with  those  made  of  standard  Ottawa  sand  had 
a  tensile  strength  of  105,4%  and  88.3%  of  the  latter  for 
the  7-  and  28-day  periods  respectively.  The  coarse  aggre- 
gate was  gravel  obtained  from  a  ditch  about  1  mi.  distant, 
screened  to  give  stone  varying  in  size  from  14  to  21/^  in. 
The  gravel  was  washed  at  the  time  concrete  was  being 
mixed  by  a  stream  from  a  hose  and  buckets  of  water 
poured  over  wheelbarrows  with  perforated  l)ottoms.  Con- 
crete for  the  wall  was  mixed  1:11/^:3. 

After  the  excavation  was  completed,  the  first  step  in 
construction  was  the  placing  of  a  2-in.  layer  of  concrete 
as  a  working  Ijase  to  aid  in  the  erection  of  the  floor  rein- 
forcement and  outside  form.  The  outside  form  was  then 
erected  to  within  a  foot  of  the  top  and  thoroughly  braced 
to  eight  long  telephone  poles,  erected  around  the  circum- 
ference and  tied  together  and  cross-braced  to  insure  rigid- 
ity. The  next  step  was  the  placing  of  the  steel  reinforce- 
ment in  the  floor  and  wall.  In  the  meantime  the  entire 
inside  form  was  constructed  in  sections  8  ft.  in  height 
and  in  10-ft.  circular  segments,  ready  for  instant  erection. 

The  mixing  was  done  by  hand,  each  batch  being  turned 
over  at  least  six  times  in  addition  to  the  various  opera- 
tions of  placing  the  concrete.  After  mixing,  the  concrete 
was  elevated  by  means  of  a  swivel  hoist  operated  by  two 
horses  and  dumped  upon  a  platform  at  the  top  of  the 
structure  (see  Fig.  2).  It  was  then  dropped  through  a 
wooden  chute  upon  an  inside  working  platform  resting  on 
top  of  the  forms  of  each  section  as  the  work  advanced. 
From  this  platform  the  concrete  was  deposited  in  the 
forms  by  shovels  and  thoroughly  spaded. 

The  floor  was  poured  on  a  Friday  afternoon  and  the 
first  section  of  the  inside  forms  was  erected  on  Saturday. 
Xo  bolts,  wires  or  other  ties  that  would  remain  in  the 
concrete  were  used  to  secure  the  forms.  The  concreting 
of  the  wall  w^as  started  at  -t  :30  a.m.  on  Monday.  During 
the  day  two  8-ft.  sections  were  completed  and  another 
section  of  forms  was  erected,  which  was  filled  during  the 
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r"IG.  1.     DETAILS  OF  50,000-GAL.  REINFORCED-CONCRETE 
STANDPIPE,    MERRIMACK,    N.    H. 

5  days.  Instead  of  building  the  structure  in  successive 
rings  of  concrete,  the  pouring  was  done  in  one  continu- 
ous operation,  which  lasted  just  391^^  hr. 

The  illustration  shows  the  essential  dimensions.  The 
maximum  tensile  stress  in  the  concrete  at  the  bottom  of 
the  cylindrical  wall,  assuming  the  concrete  to  take  the 
entire  pressure,  is  155  lb.  per  sq.in. ;  in  the  steel,  if  it 
takes  the  pressure  alone,  14,200  lb.  per  sq.in.  With  both 
concrete  and  steel  taking  the  pressure  the  stresses  are  140 
and  1,400  lb.  per  sq.in.  respective!)'. 

•Civil  Engineer,  14  Beacon  St.,  Boston,  Mass. 
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iiii;iit.  Tlu'  rciiiniiiiiii;-  two  sections  wt'iv  liiiishcil  :it 
s  p.m.  llif  lollowiiij;-  ilii\',  Uius  nuikiiifi-  -ii'Vii  '"■  '''^'  '"^"' 
time  for  concreting  tlie  entire  wall  of  llic  stiin(l|ii[)c.  At 
no  stage  during  the  casting  oJ"  llic  wall  did  an  hour  elapse 
ijctweeu  successive  layers  of  concrete,  wliicli  was  well 
within  the  time  of  initial  set.     The  coping  course  and 


■ilidws   llic   linishcd   stand])ipc   filled 


COJIPLETED   ST.AXDPIPE:    141^x40   FT.. 
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rodf  were  coustrtutcd  'riiiirsdav  aftci-iioon.  so  that  the 
whole  structure  was  completed  in  five  working  days. 

The  outside  forms  were  removed  ou  the  following  Sun- 
day and  the  surface  was  wetted  and  nibhed  witli  a  car- 
horundnm  block  to  present  a  uniform  api)earance,  after 
wliich  a  thin  l)rusli  coat  of  cement-grout  was  applied  and 
tiie  surface  again •rul)bed  with  the  carborundum,  followed 
by  a  dry  brush.  Tiie  total  cost  of  the  above-cited  treat- 
ment of  the  ontside  surface  was  about  ■$20.  .Vs  soon  as 
the  finisliiug  was  completed  the  wall  was  wetted  and  kept 
moist  for  a  period  of  two  weeks. 

The  staudpipe  was  filled  30  days  after  the  wall  was 
finished  and  the  only  leak  was  about  halfway  u]i  fur  a 
distance  of  ].")  ft.  horizontally,  where  im))roper  sjiading 
gave  a  slightly  ])nr(ius  concrete,  which  was  imicil  on  the 
removal  of  the  forms.  There  were  also  a  Few  small  damp 
spots  about  4  in.  in  diameter,  whidi  were  not  visible  leaks 
and  were  allowed  tinder  the  terms  of  the  contract. 

The  water  was  drawn  off  and  the  inside  surface  at  the 
plane  of  leakage  and  wlierever  any  dampjiess  apjiea.red  on 
the  outside  w-as  treated  with  waterproofing  materials  man- 
tifactured  by  the  Arco  Co.,  of  Cleveland,  Ohio.  About 
400  sq.ft.  was  waterjtroofed,  at  a  cost  of  •$".':)  for  nuiterials 
and  labor.     The  tank  was  refilled  and  was  found  to  be 


uatcr-light.      Fi^ 
with  watci'. 

The  contract  included  a  (h'ferrization  plant  and  laying 
of  walcj'  mains  for  the  waler-su|)ply  of  Merrimack,  lioii- 
crl  Spiirr  Weston  was  consulting  sanitaiT  engineer  for 
ibc  W.  II.  McElwain  (!o.,  owner  of  tlie  water-works. 
The  contractor  was  the  M.  W.  Mlau  Const  ruction  Co.. 
of  \\'ali)ole,  Mass.  1{.  E.  Whitiun-  was  resident  engineer 
and  the  write)'  was  responsible  for  the  design  an<i  <-on- 
stniction  of  (he  st«ndpi])e.  The  conti'act  prii'c  for  Ibe 
nionolitliic  standjjipe  was  ^l.is^l,  which  was  $l7r)  more 
than  the  jjrice  originally  agreed  on  for  a  slructuic  built 
ill  till-  usual  manner  of  successive   i-ft.  rinus. 


P.v  .1.  r.  Sai.-iz* 

The  following  method  of  (•oii>t imkiIoh  lias  enabled 
me  to  sa\c  a  considerable  amcniiit  of  steel  on  roofs  of 
faehuy  buildings  and  may  be  applied  to  any  roof  or 
floor  where  the  beams  rest  on  top  of  the  girders. 

Let  me,  for  an  example,  take  a  roof  with  trusses  20 
ft.  on  centers,  purlins  5  ft.  apart,  carrying  a  load  of 
'>'>  lb.  per  sq.ft.  Using  the  ordinary  method,  the  pur- 
lins would  be  20-in.  channels,  201^  lb.  per  ft.,  as  shown 
m  Fig.  1.  i\ly  method.  Fig.  2,  reduces  the  distance  be- 
tween supports  to  l<>l/i  ft.  by  cantilevering  a  9-iii.  21- 
lb.  I  ou  both  sides  of  the  tru>s,  making  it  j.iossible  to 
use  a   :i-iii.    ];!'  j-lb.   (liaiinel.      The   purlins   for  the  end- 

?t?  C.ioC.  of  Trusses >}< ZO'c.-hC.  of  Trusses 


16-0      -  >^    Zl     >i<^/ ■•>,<- -/(?-(? 

\9^c^3iTh^  9-1, 21  lb.  m^^rJM *•! 
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l)anels  will  lie  H-in.  21-lb.  Fs.  eaiitile\i'iiiig  1  ft.  '•)  iii. 
over  the  first  truss. 

Certain  points  about  this  kind  of  coiistruction  may  at 
first  glance  look  doubtful,  but  careful  calculations  prove 
it  to  be  perfectly  safe  and  sound,  and  the  economy  of 
it  is  of  course  self-evident. 

On  the  roof  of  a  building  <S0,\2I()  ft.  I  saved  over 
11  tons  by  using  this  method. 

[Cantilever  purlins  are  the  regular  thing  in  (jerman 
structural  practice — or  Avere  before  the  war.  The  us- 
ual arrangement  is  to  make  alternate  bays  cantilever  and 
suspended  s])ans,  thus  making  the  short  piece  of  Fig.  2 
part  of  the  one  ad.joining  sjian.  Cantilever  constrtiction 
is  considered  preferable  to  relying  on  continuity.  In  the 
United  States  purlins  are  always  jiroportioned  for  simple- 
spau  bending,  thouiiii  ofteii  iiiaeed  in  lengths  covering 
several  bays. — Editor.  | 

♦Chief  structural  Engineer.  Nortli  riiiiui  Department, 
Standard  Oil   Co..   Shanghai,   China. 
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By  AuTiiri!  M.  Shaw* 

In  the  examination  of  marsh  huidi^  in  the  lower  Mis- 
sissippi Delta  with  a  view  to  their  reclamation  for  agri- 
cultural purposes,  the  engineer  often  has  occasion  to 
make  a  detailed  study  of  the  soil  aud  subsoil  conditions. 
These  have  a  bearing  not  only  on  agricultural  problems, 
l)ut  also  on  the  design  and  location  of  levees,  canals  and 
pumping  stations.  For  the  purpose  of  making  such  ex- 
aminations the  writer  has  had  occasion  to  make  frequent 
use  of  two  devices  which  are  especially  well  adapted  to 
local  conditions.  It  is  not  claimed  that  either  device  is 
original  with  the  writer;  in  fact  the  soil  auger  in  some 
form  or  other  is  used  in  all  sections  of  the  country. 

Soil  Augek  fok  Taking  Samples  Below  Surface 

The  economical  construction  of  satisfactory  levees  re- 
quires that  an  examination  of  the  soil  be  made  at  fre- 
quent intervals  along  the  proposed  route.  Usually  this 
will  not  require  examinations  to  depths  exceeding  8  or 
10  ft.  For  this  purpose  an  auger  that  will  retain  sam- 
ples from  various  depths  is  most  convenient.  A  satis- 
factory outfit  used  by  the  writer  comprises  the  following 
material : 

One  114-in.  Snell  ship  auger  with  screw.  Upset  stem,  cut 
off  to  IS  in.  overall,  and  thread  upset  end  for  %-in.  standard 
pipe. 

One  length   %x6-in.  galvanized  pipe.     Thread  both  end.s. 

Four  lengths  %  in.  by  2-ft.  galvanized  pipe.  Thread  both 
ends. 

Two  lengths  %x3-in.  galvanized  pipe.  Thread  one  end. 

Eight    %-in.    galvanized-iron   sleeve   couplings. 

One   %-in.  galvanized-iron   tee. 

Two    S-in.    Cochran    or    Stillson   pipe   wrenches. 

All  pipe  threads  to  be  cut  full  standard  depth,  rubbed  free 
from  slivers  and  heavily  greased. 

The  tee  with  the  two  3-in.  lengths  of  pipe  forms  a 
handle  for  turning.  In  use,  the  auger  is  shoved  down 
without  turning  to  the  elevation  from  which  a  sample  is 
desired,  a  few  turns  are  made  with  a  slight  pressure  on 
the  stem  and  the  auger  withdra-mi.  The  single  worm 
auger  specified  has  been  found  especially  satisfactory  in 
retaining  samples,  which  may  be  secured  with  ease  from 
muck,  clay  or  sandy  clay  soils.  By  careful  manipulation 
and  some  experience,  sand  samples  may  be  secured  from 
moderate  depths;  but  thick  strata  of  sand,  especially 
where  water  is  present,  cannot  be  sampled  satisfactorily 
with  an  auger.  In  hard  formations  it  is  of  course  nec- 
essary to  bore  down  for  the  entire  distance. 

For  convenience  in  transportation  to  points  where  onl' 
a  moderate  number  of  borings  is  to  be  made,  an  addi- 
tional stem  and  handle  are  made  of  V^-m.  pipe  and 
fittings,  using  a  y^x%-in.  reducer  at  the  auger  and  rut- 
ting the  14-in.  pipe  into  lengths  for  packing  into  a 
grip.  The  heavier  pipe  is  recommended  for  ordinary 
use,  especially  where  many  snakes  may  be  encountered. 
The  cost  of  the  single  outfit  with  %-in.  pipe,  wren<-he.s, 
etc.,  will  be  about  $5. 

Special  Sam  pi. eh  foi;  Deeper  Borings 

In  making  deeper  borings  for  investigating  foundation 
conditions,  a  more  elaborate  device  is  employed.  This 
is  illustrated  by  the  ac(!ompanying  cut.  In  use,  the  steel 
plunger  is  screwed  to  the  18-in.  length  of  Yz-in-  pipe 
and  slipped  to  the  bottom  of  the  brass  '"'core  barrel." 
Brass  pipe  is  used  for  taking  the  sample,  as  it  rtms  true 
to  bore  and  an  accurate  fit  of  plunger  may  be  secured. 

•Consulting  Engineer,  Hibernia  Building,  New  Orleans,  La. 


The  instrument  is  forced  down  into  the  ground  and  suc- 
cessive lengths  of  the  114-in.  and  1/2"'"-  pip^  added  until 
the  desired  depth  is  reached,  when  the  plunger  is  with- 
drawn far  enough  to  insure  clearing  the  slot  cut  in  the 
core  barrel.  In  soft  material  the  suction  resulting  from 
a  sudden  withdrawal  of  the  plunger  will  cause  the  bar- 
rel to  fill  to  the  top  of  the  slot,  but  in  harder  material 
it  is  necessary  to  rotate  the  larger  pipe  by  using  a  pipe 
wrench,  the  lip  on  the  brass  pipe  shaving  oil  a  sample. 
Care   should   be  exercised  to  see  that  the   slot  is  fully 
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covered  by  the  plunger  until  ready  to  take  a  sample; 
otherwise  the  exact  location  from  which  the  sample  is 
taken  will  be  in  doubt. 

If  much  work  is  to  be  done  it  will  be  found  conven- 
ient to  erect  a  staging  from  which  the  pipe  may  be 
handled.  By  providing  a  short  length  of  114-in.  pipe 
with  a  driving  head  a  moderate  amount  of  driving  may 
be  done  to  pass  through  sand  or  other  hard  strata.  Black 
iron  pipe  is  specified  for  the  outer  casing  as  it  is  stronger 
than  galvanized  pipe  and  less  likely  to  break  ofl:  at  the 
Joints.  Samples  have  been  taken  from  a  depth  of  40  ft. 
with  a  device  of  this  nature.  This  equi])ment  may  be 
.secured  at  almost  any  well-.stocked  machine  shop  at  a 
co.st  of  $15  to  $20. 


A  series  of  chutes  was  employed  recently  to  unload 
concrete  drain  tiles  from  barges  along  the  Illinois  bank 
of  the  ilississippi  River.  A  mast  was  erected  on  the 
deck  of  the  barge,  and  a  chute  extending  to  the  bank 
was  hoisted  to  an  inclination  which  would  allow  the 
tiles  to  slide  on  the  greased  runners.  Another  mast 
was  placed  at  the  foot  of  the  first  chute,  and  another 
chute  was  hoisted  high  enough  so  that  the  tiles  could 
slide  to  a  point  farther  up  the  slope  of  the  bank.  At 
the  foot  of  this  second  chute  another  mast  and  chute 
were  placed,  so  that  the  tiles  in  the  third  slide  reached 
the  top  of  the  bank.  The  chutes  usually  were  placed 
about  breast  high  to  a  man,  so  that  a  man  could  lift 
the  tiles  into  the  chutes  and  start  them  on  their  way 
up  the  bank.  At  each  point  of  pause  another  man  picked 
up  the  tiles  and  placed  them  on  the  next  chute.  To  load 
the  barges  only  one  run  of  chutes  was  necessary.  The 
illustrations  show  the  method  of  loading. 

Tiles  were  loaded  on  90-ton  barges  by  the  Zeidler 
Concrete  Pipe  Co.,  of  Muscatine,  Iowa,  and  the  barges 
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wvw  tdwc'l  down  stiviuii   mImuiI    11    mi.   Iniiii   Muscatine  spring  on  the  . site   oi' the  new  huikling.    The  mortar  used 

to   the   uidoadino:  ])oiiit.   which    wns    in    Mcn-er   County,  was  of  porthind  cenuMit  and  saiul,  witii  proportions  ai)out 

Til.     After  unloadinji'.  (he  tiles  were  transported  inland  1:1. 

.several  miles  by  wagon  and  placed  alonji- drainage  ditches.  Fnllnwing    the    completion    of    (he    wall,    (he    earth. 

Extensive   t'arm-drainage   work    is    under   way   in   this  consisting    of    yellow    clay,    was    tilled    in    hack    of    the 

county  on  the  lands  of  the  Mueller  Lund)er  Co.,  Zeigler  wall  even  with  the  top;  but  on  account  of  its  dryness  and 

r.ro>..   and    M.    P.    Bonike.      Seventy-live   miles   of   G-in.  the  expectation  of  soon  connecting  the  wall  to  the  main 


to  22-in.  tiles  are  being  laid.  The  drainage  system  was 
laid  out  and  is  being  constructed  l)y  the  Central  States 
T-]ngineering  Co.,  of  MiLscatine,  of  which  C.  TI.  Young 
is  chief  engineer. 


\;'^ei.s  Klou  a  iff  Sinl 
Bv  J.  E.  Smith* 

An  interesting  little  piece  of  emergency  woi'k  was  ac- 
complished late  in  the  summer  of  this  year  by  Freeman  & 
Urouks,  contractors  on  the  Illinois  Building,  Champaign, 
III.,  in  restoring  to  an  upright  position  a  17-in.  brick  wall 
of  rectangular  section  which  had  been  tipped  over  by 
earth  pressure  to  a  degree  which  to  the  layman  looked  like 
failure.  Spectators  of  apparently  much  intelligence  along 
other  lines  than  engineering  were  heard  discussing  the 
wall  "failure,"  and  the  conclusions  arrived  at  would 
surely  have  been  discouraging  to  the  contractor  had  they 
reached  his  ear.  Their  unanimous  verdict  was  that  the 
wall  was  a  total  wreck  and  should  be  torn  down  and 
rebuilt. 

The  wall  in  question  was  not  a  part  of  the  foundation 
wall  of  the  building  but  was  located  a  few  feet  outside 
of,  and  parallel  to,  the  line  of  the  building  to  serve  as  a 
retaining  wall  to  carry  the  concrete  sidewalk  of  the  street 
and  also  to  form  the  outer  wall  of  an  extension  of  the 
basement  a  few  feet  under  the  street.  The  plans  called 
for  buttress  walls  at  intervals  of  about  20  ft.,  connecting 
with  the  side-wall  columns  of  the  building,  but  these  had 
not  been  started  at  the  time.  The  wall  was  lOi'o  ft.  high, 
120  ft.  long,  with  returns  at  the  ends  extending  to  the 
line  of  the  building,  and  weighed  approximately  46  tons. 
It  w-as  set  upon  a  concrete  footing  25  in.  wide,  and  the 
masonry  consisted  of  common  hard-burned  brick  recov- 
ered from  the  ruins  of  the  old  luiilding  which  burned  last 

•S05  Indiana  Ave.,  Urbana.   lU. 


building  with  (he  buttress  walls  at  the  columns,  sufficient 
precaution  was  not  taken  to  pro\ide  against  excessive 
earth  pressure  on  the  back  of  the  wall.  Unfortunately 
several  days  of  heavy  rainfall  followed,  and  the  backfill 
settled  about  12  in.,  becoming  practically  a  fluid.  The 
consequent  heavy  pressure  broke  the  bond  between  wall 
and  footing  and  tipped  the  wall  forward  toward  the  build- 
ing until  it  was  G°  out  of  plumb,  the  top  having  moved 
about  14  in.  A  large  crack  developed  at  each  end,  run- 
ning from  the  liottom  corner  near  the  return  diagonallv 
upward  to  the  top,  making  an  angle  of  approximately  26° 
with  the  footing — about  a  2  to  1  slope.  The  portion  be- 
tween these  cracks  tipped  forward  as  a  single  piece  and 
remained  perfectly  intact,  which  was  remarkable  in  view 
of  the  fact  that  the  average  length  was  100  ft.  and  the 
weight  approximately  38  tons.  It  indicated  either  a  uni- 
formly strong  bond  developing  during  the  interval  after 
the  ■svall  was  completed,  which  was  about  two  weeks,  or  a 
very  uniform  distribution  of  the  earth  pressure,  acting 
practically  as  a  perfect  fluid,  or  both.  The  ends  of  the 
wall  next  to  the  return  remained  vertical  and  showed 
only  minor  cracks  near  the  top. 

"Tlie  movement  of  the  wall  was  checked  by  placing 
against  its  face  five  struts  spaced  about  20  ft.  apart.  The 
line  of  the  center  of  gravity  had  not  fallen  outside  of  the 
base,  so  that  when  the  backfill  was  removed,  relieving  the 
earth  pressure,  the  wall  settled  back  about  one-third  the 
way  toward  an  upright  position.  The  mud  was  then  thor- 
oughly waslied  from  lieneath  the  wall  and  a  rich  cement 
mortar  flushed  in.  Five  small  hand  jacks  placed  at  the 
struts  brought  the  leaning  wall  back  to  its  iipright  posi- 
tion, still  intact,  in  less  than  three  hours'  time.  The 
diagonal  cracks  were  grouted  and  pointed  up  and  the 
back  of  the  wall  given  a  waterproof  coating  of  asphalt. 
So  far  as  strength  and  appearance  were  concerned  the  wall 
was  as  good  as  ever,  and  the  cost  was  a  small  part  of 
what  it  would  have  been  if  the  wall  had  been  rebuilt. 
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1!y   W.  \V.  (iitrnKi;* 

The  rollowint;-  d.-ila  wimt  ((inipilcMl  (liiiiiiL;  IHKi-ll 
wliilc  tlic  writer  Wiis  eiii))loye(l  liy  tile  Baltimore  &  Ohio 
Soutliwe.^tcrn  li.R.  on  ;\  survey  of  the  Oliio  division,  from 
Oakley  to  Athens,  Ohio.  This  work  was  done  with  a 
twofold  purpose  in  view — to  furnish  the  real-e.st<ite  de- 
partment with  a  complete  and  nptodate  .set  of  right-of-way 
ma])s  and  to  supi)ly  the  niaiiitenance-of-way  department 
with  revi.sed  operatinj;  maps. 

To  meet  the  requirements  of  both  departments,  it  was 
necessary  to  locate  all  rijiht-of-way  and  old  land  lines, 
also  all  yards,  siding.s,  tracks,  signals,  bridges,  buildings 
and  other  improvements  on  and  adjacent  to  the  company's 
pro])erty,  or  on  that  of  industries  or  other  property  ser\ed 
by  the  railroad. 

A  comi)lete  detailed  sur\cy  was  necessary  e.vcept  for 
9.6  mi.  of  track  recently  rcr<iiistru<tc(l.  The  chaining 
was  all  done  on  the  right-hand  I'ail  of  the  eastbound  main 
track,  each  station  !)eing  marked  wiili  white  lead  on  the 
outside  of  the  ball  of  the  rail  and  e\ciy  tenth  .station 
painted  over  the  hall  and  web  and  niimhcred.  Curve  de- 
llections  were  taken  on  the  center  line  at  each  station. 
Track  centers  were  Ideated  hy  a  rod  of  such  length  that 
when  one  end  Mas  placed  against  the  web  of  the  rail,  the 
other  end  was  on  the  center  line.  On  turning  points  this 
rod  was  applied  to  both  rails  and  a  tack  ])laced  at  the 
average  ])oint.  Curves  were  run  until  well  beyond  the 
I'.T.,  and  the  angle  turned  to  tlie  tangent. 

To  locate  land  and  street  lines,  etc.,  where  pluses  were 
not  required  closer  than  about  two  or  three  tenths  of  a 
foot,  the  intersections  with  the  center  line  were  made  by 
holding  a  plumb-l)ob  over  the  gage  of  the  rail,  sighting- 
over  the  string  and  moving  \nitil  the  string  coincided 
with  the  intersecting  line.  After  an  intersection  was 
made  on  botli  rails,  the  left-hand  [joint  was  transferred 
to  the  right-hand  rail,  anil  the  phw  taken  to  the  middb^ 
point  between  the  marks.  The  angles  weie  turned  from 
the  intersection  with  the  I'ail  nw  tangents,  and  on  curves 
were  turned  fidui  the  interseetiou  with  the  center  line 
to  a  backsight  at  the  farther  of  the  adjacent  points  on 
the  curve. 

Tn  many  places  original  line  fences  had  been  removed. 
Here  a  careful  search  was  made,  and  often  corner  stones, 
a  line  of  old  stubs  of  ])osts  or  ]iost  boles  were  fouiul  and 
located  by  plus  and  angle.  If  no  better  evidence  than 
the  general  a|)]>earance  of  the  ground  was  found  to  show 
the  location  of  the  line,  it  was  located  apjn'o.ximately,  so 


were  found  which  ])roved  to  be  very  valuable  in  plotting 
the  right-of-way.  Lines  dividing  right-of-way  parcels 
that  could  not  be  established  from  the  original  fences  or 
some  trace  of  them,  and  were  not  monnmented,  were 
])lotted  from  deeds  and  old  records,  or  were  nunked  in- 
determinate on  the  maps. 

Parallel  sidings  were  located  by  offsets,  and  .spurs  luit 
paiallel  by  deflections.  Buildings  and  other  structures 
were  tied  in   by  pluses  and   right-angle  offsets,  if  prac- 


TABI.I^  1.     CO.'^T  D.-\T.\  FOR  NEW  M.\PS 


Actual  work ,  . 
Actual  w.iik.  |j. 


Survt-y  Dr.-ifting  Ti)t.ll 

$3,010  00  .?1,(M3.00            S4.(I59,00 

20  9:i  7.24  28.17 

032  00  218.00  S50  DO 

I   3')  l.-il  3.90 

3,(;4,s  00  1,261,00  4,909  00 

,  ]>'■•■  mil'-.                           25  32  8.7.5  34.07 

COST  DATA  FOR  REVISING  OLD  M.\PS 

Survc-y  Drafting  Total 

.S.S0.00  S103.00  $183.00 


Actual  ^^.>rk,  p;r  mile 8.33  10.73  19.06 

ticable,  or  by  angles  and  distances  from  points  on  the 
center  line.  Right-of-way  fence.s,  creeks,  roads,  etc.,  were 
usually  located  by  taking  the  distance  at  each  fifth  station, 
or  closer,  to  a  point  in  a  line  at  right  angles  to  the  center 
line. 

Fn  towns  the  usual  procedure  was  to  establish  the  center 
line  and  locate  intersecting  street  lines,  then  make  a 
(h.'sed  traverse  with  adjacent  streets,  the  center  line  and 
tlie  lirst  street  parallel  to  the  track.  .Vngles  were  turned 
three  times  and  the  traM'i-se  madi-  to  close  within 
one  minute.  The  streets  and  center  line  were  roughly 
[dotted  to  scale  in  a  cross-section  notebook  and  the 
details  then  filled  in.  Through  yards  and  division  points, 
s])ur  tracks  on  which  deflections  were  nece,s.sary  usually 
served  as  base  lines  to  tie  in  structures,  etc.;  otherwise 
random  lines  conveniently  located  were  used. 

As  .soon  as  practicable,  f.OOO-ft.  marker.s — 2-in.  square 
cast-iron  pins  3  ft.  long,  with  the  tbou.sand  number  cast 
on  the  side — were  set  on  the  sod  line  opposite  the  1,000-ft. 
points,  so  that  the  stationing  Avould  be  maintained  for 
futui'c   sur\t'ys. 

New  maps  M'ei'e  plotted  exee])t  for  one  section  of  9.G 
mi.,  where  a  set  of  reeoiist  ruction  mails,  on  a  scale  of 
1  in.  =  100  ft.,  was  traee(l.  The  eur\es  on  this  .section 
were  traversed  and  new  [iluses  taken  so  as  to  make  the 
stationing  conform  to  the  new  system.  All  maps  were 
made  on  sheets  2f  in.  in  width  and  from  10  to  1-t  ft.  in 
length,  as  convenient,  and  were  jilotted  to  a  scale  of 
1  in.  =  900  ft.,  except  through  yards,  terminals  and 
towns,  where  a  lOO-ft.  stale  was  used.  Through  some 
of  the  smaller  villages  the  map  was  also  made  on  the 
200-ft.    scale   to   avoid   breaking  the   continuity,   and    in 


TAISLK  3.     FOR.M   F'lli  SHOWING  DEED  REFERENCES  ON  MAPS;   H.  &  (.).  S,  W.  R.R. 


No.         Documr-iit               Dato               Grantor             f.rantw  Vol.         I'ai;c;- 

1  W.ar.  dood  .lulv     6,  lS-18  Jas.  Smit).  M.  &  C.  R.R.  10  431 

2  Q.  C.  tlced  Miiy     7,  ISIS  G.  F,  Smitli  H   i<  I'.  R.H  12  231 

3  Uplfusc  Sppt.     1.  1.S19  S.  T.  Smith  M.  AC.  R.R.  G  402 

4  Cotidomnation  .Sept.  23,  1S4!I  A.  K.  Sniilh  M.  &  C.  R.R.  Jds.,  P,k.  4    3(il 

noted,  then  checked  with  the  old  records  and  AvviU  hy  the 
(Iraft.sman. 

No  attemjJt  was  made  tti  run  out  i-ight-of-way  lines, 
but  all  fence."  and  buildings  adjacent  to  the  railroad 
property  were  located  and  e-xisting  encroachments  deter- 
mined from  the  ma]is.  A  very  cart>ful  search  was  nuide 
for  any  ])roi)erty  and  center-line  monuments,  ami   many 

•Cincinnati,  Ohio;  .M).str:ut.)r,  Valuation  lifiiartnient,  Cin- 
cinnati, Hamilton  i^C.  J^ayton  l!y 
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addition  a  small  lOO-ft.  inset  map  was  made  to  show 
details  for  use  of  the  maintenauce-of-way  de])artment. 

Practically  all  information  .shown  in  the  field  notes,  such  I 

as  dimensions  of  buildings,  bridge  spans,  clearances,  etc.,  j 

was  ]nit  on  the  tracings,  except  deflections  on  curves  and 
random  lines.  In  addition  to  this,  all  dimensions  given 
in  deeds  and  the  width  of  right-of-way  were  shown,  and 
siu-li  explanatory  notes  regarding  old  land  lines  as  nect>s- 
sary  were  made.     The  plotting  was  done  on  di'tail  jiaper, 
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without  (liiiu'iisioiis  or  Ictterinii',  ami  was  not  iiitcndi'd 
For  llliiij,'. 

Ill  several  instances  where  the  alignment  had  loeeu 
ehanfjod,  considerable  time  was  consumed  in  reproducing 
tlie  original  center  line.  In  these  instances  the  old,  torn 
and  dust-covered  drawings,  which  we  are  so  often  tempted 
to  consign  to  the  waste  basket,  proved  invaluable. 

The  length  of  main  line  and  brandies,  exclusive  of 
the  9.(5  mi.  previously  mentioned,  is  14-1.1  mi.  The  cost 
of  making  the  .survey,  drafting  and  supervision  of  this 
])ortion  is  shown  in  Table  1  ;  the  cost  of  the  resurvey  ami 
revising  of  maps  for  the  9.6  mi.  is  shown  in  Table  2. 

On  the  9.()  mi.  the  cost  of  drafting  is  higher  than  for 
the  new  maps.  Tliis  is  due  to  the  fact  that  the  maps 
were  all  on  a  100-ft.  scale  and  that  all  old  and  new 
righl-of-way  was  shown,  most  of  which  was  on  curves 
ami  in  irregular  parcels. 

Tlic  cost  of  fieldwork  was  $;]00  per  month,  of  which 
$100  was  for  party  expenses.  The  cost  of  drafting  was 
$105  per  month.  The  average  rate  of  work  for  the  field 
party  of  three  men  was  1  mi.  in  17.1  hr.  and  for  the 
draftsman  1  mi.  in  1-1.6  hr.  For  the  new  map  25.7% 
of  the  cost  is  chargeable  to  drafting  and  74.3%  to  the 
fieldwork.  The  total  nxxmber  of  right-of-way  conveyances 
was  S04,  or  an  average  of  7+  per  mi.  On  single  track 
the  average  was  5  per  mi.,  and  on  double  track  9  per  mi. 

The  1,000-ft.  markers  were  distributed  by  the  section 
gang,  then  set  by  two  section  men  under  the  supervision 
of  a  rodniau,  at  the  rate  of  about  25  per  day.  The 
markers  were  driven  with  a  sledge,  a  block  of  wood  being 
used  to  absorb  the  shock  and  prevent  breaking  them. 
Where  1,000-ft.  points  came  on  bridges,  no  markers  were 
set. 

The  distribution  of  time  for  making  maps  averaged  as 
follows :  Plotting  field  notes,  33%  ;  plotting  deeds,  14%  ; 
tracing,  27%  ;  lettering  details,  19%  ;  lettering  deed  data, 
4%  ;  caption,  3%. 

Deed  data  were  shown  as  in  Table  3.  The  numbers  in 
Column  1  were  put  on  the  map  to  designate  the  parcel 
of  right-of-way  covered  by  the  corresponding  deed,  each 
niiniber  on  the  map  and  in  the  deed  reference  column 
beins  inclosed  in  a  circle. 
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Record    Plans    of    State-Aid    Highways    in    New    Hampshire 
give  ail  progress  data  usually  kept  in  several  separate  files  in 
other    highway    department    offices.      These    plans    are    on    a 
HINSDALE 


scale  of  1  in.  =  2,000  ft.  and  comprise  a  profile  on  a  vertical 
scale  of  1  In.  =  100  ft.  showing  all  elevations  referred  to  a 
sea-level  datum,  a  record  strip  for  construction  and  main- 
tenance data  and  a  plan  of  the  highway  showing  all  cross- 
roads, railroad  crossings,  permanent  station  marks,  location 
of  gravel  pits,  quarries,  crushers,  etc.  The  plan  does  not 
show  alignment,  because  few  New  Hampshire  roads  have 
ever  been  surveyed  to  obtain  complete  alignment  data.  Sur- 
veys have  been  made  of  short  sections  for  the  purpose  of 
curve  widening  or  road  straightening,  etc.  There  is  no  rea- 
son, however,  why  alignment  should  not  be  shown  on  a 
similar  plan,  except  that  the  scale  is  rather  small  for  con- 
venient plotting.  The  notes  in  the  middle  of  the  strip  give 
the  length  of  the  improved  road  with  1-mi.  subdivisions,  the 
type  and  date  of  the  improvement  and  the  name  of  the  con- 
tractor or  town  (where  the  town  made  the  improvement  by 
day  labor).  All  subsequent  treatment  of  the  road  is  shown 
in  these  same  vertical  divisions,  as,  for  example,  at  the 
extreme  right  of  the  accompanying  sample  plan.  Properly 
filed  and  indexed  these  plans  give  about  as  handy  reference 
to   all   highway   data   as   probably   could   be   devised. 

A  Slope-Triiniuiiii;;  Machine  used  for  smoothing  the  em- 
bankment slopes  for  an  oil-storage  reservoir  in  California  Is 
described  by  E.  D.  Cole  in  the  August  "Proceedings"  of  the 
American  Society  of  Civil  Engineers,  pp.  1327-1350,  in  the 
paper  entitled  "Concrete-Lined  Oil-Storage  Reservoirs  in  Cali- 
fornia:    Construction   Methods   and   Cost   Data."    presented    to 
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FIG.    1.    DETAILS    OF    SLOPE-TRIMMING    MACHINZ: 
Devised    by    E.    D.    Cole    and   C.    O.    Zeller 

the  society  Sept.  15,  1915.  The  machine  (Fig.  1)  consists  of 
a  rectangular  frame  11  ft.  long  and  6  ft.  wide,  built  of  6-in. 
channels  bolted  together,  carrying  two  cutting  blades,  which 
are  %xl2-in.  rolled-steel  plates  set  at  an  inclination  to  the 
frame  of  1  on  2%.  The  blades  are  also  set  at  a  slight  angle 
longitudinally  with  each  other.  The  cutting  edges  project  2 
in.  belo'w  the  bottom  of  the  frame.  The' trimmer  is  dragged 
back  and  forth  on  the  slope  until  the  ends  of  the  frame  ride 
on  the  tops  of  the  guides.  The  cost  of  finishing  the  slope  by 
this  method  was  about  one-half  the  cost  of  hand  finishing. 
The  slopes  were  both  1%  on  1  and  1  on  1.  The  crew  con- 
sisted of  seven  men,  including  the  hoist  operator.  Before 
using  the  slope-trimming  .machine  men  with  mattocks  and 
slope-level  boards  dug  narrow  trenches  1  ft.  wide  and  true  to 
grade  from  the  top  grade  stake  to  the  stake  at  the  toe  of  the 
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sliipe.  These  tn-iic-hes  were  in  approximately  parallel  lines 
I  really  radial).  In  the  bottom  of  each  trench  were  placed 
ax'l-in.  timbers  faced  with  strips  of  sheet  steel,  which  formed 
the  Buides  for  the  trimming  machine.  Before  using-  the  ma- 
cliine  all  excess  material  above  the  toi)S  of  the  guides  wa.s 
scraped  oft  with  a  specially  made  Mormon  or  buck  scraper. 
Tl\e  iinwer  for  both  the  scraper  and  trimmer  was  furnished 
by  a  double-drum  hoisting  engine  at  the  center  of  the  reser- 
voir. The  back-haul  line  from  the  hoist  was  passed  through 
a  12-in.  sniUch-block  supported  at  the  top  of  the  slope  by  a 
portable  wooden  truss  designed  for  that  purpose,  which  was 
anchored  against  overturning  by  two  heavy  chains  fastentcci 
to  iron  stakes. 

('onc-rothiB'  an  S-Tii.  ItiiiK'.  11  ft.  in  diameter,  with  a  bottom- 
dumping  bucket  is  the  operation  shown  in  the  accompanying 
views.  The  woik  is  for  one  of  the  shafts  of  a  new  water- 
works tunnel  under  the  Cuyahoga  River  at  Cleveland,  Ohio. 
Most  of  the  concrete  was  poured  through  spouts,  but  after 
the  shaft  was  practically  completed  it  was  decided  to  carry 
up  the  sides  a  few  feet  fartlu-r  to  keep  out  surface  water. 
For    concreting    these    sides   a    small    portalile    l)atch    mixer,    .a 
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\X    s-l.Xv     Rl.Xi;     WITH     .\    BOTTOM- 
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■  lerrick  and  a  Poud  .bottom -dumping  bucket  were  used.  To 
\i.se  a  bucket  to  fill.an  .'i-in.  ritig  required  a  little  ingenuity. 
The  inside  form  was  made  1ni;li  enough  to  prevent  the  con- 
crete r.Tlling  in  that  direeiiim.  aird  a  portable  wooden  deflector 
with  .a  pair  of  handles  was  used  under  the  bucket  as  shown 
The  siiperintentlent  of  constrvictlon  for  the  City  of  Cleveland 
is  .T,  A.  Vnndpve't. 


lie  incorporated  in  solution  with  the  mixing  water.  The 
I'nitert  States  Bureau  of  Standards  has  been  experimenting 
with  the  method  and  has  found  that  the  use  of  a  4%  solu- 
tion of  calcium  chloride  in  place  of  the  mixing  water  will 
materially  accelerate  the  hardening  of  the  concrete.  The  ae- 
eeleration  varies  somewhat  with  different  cements.  With 
some  cements  in  1:2:4  concrete  it  was  found  that  the  strength 
inci-eased  lOO'/r  in  24  and  48  hours.  By  microscopic  examina- 
lion  it  was  found  that  when  calcium  chloride  was  used  the 
Iricalcium  silicates  and  tricalcium  aluminates  were  more 
eompletely  hydrated  and  an  appreciable  amount  of  the  /3- 
lalcium  orthosilicates  was  hydrated,  while  practically  none 
was  hydrated  in  the  normal  concrete.  It  is  intended  to  con- 
Mnue  this  investigation  in  order  to  determine,  if  possible, 
I  he  ultimate  value  of  calcium  chloride  wheit  used  in  con- 
crete. Its  use  will  add  about  12  to  liic.  per  cu.yd.  to  the 
eost  of  concrete.  Calcium  chloride  should  not  be  used  in 
rc'inforccd  concrete  if  it  will  be  at  all  exposed  to  electrolysis. 
;ts  the  salt  accelerates  corrosion. 

A  Drn^iiiie  Carried  on  Timber  Ph<In  is  used  for  excavating 
trenches  on  three  contracts  of  the  Greater  Winnipeg  Water 
Supply.  These  dragline  machines  stand  at  the  end  of  a  trench 
and  work  backward,  the  bucket  being  dragged  toward  the 
macliine  and  then  swung  out  to  the  side  to  lorm  the  dump. 
The  dr.iKlnies  are  earned  oir  16xs-it.  pads  of  heavy  timber  and 
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soft   as   to   1)1 


muskeg: 
hard1>    al>le    to   bear   the   weight    of  a   man. 

To  move  forward,  the  machine  picks  up  the  pad  nearest 
the  end  of  the  excavation  and  S"wangs  it  around  behind  the 
macliine,  in  line  with  the  trench.  Skids  are  then  laid  upon 
tlie  extension  of  the  pads,  and  upon  these  the  machine  pulls 
itself  back  by  anchoring  the  bucket  in  the  ground  behind  and 
imlling  on  the  line.  The  skids,  or  rollers,  which  are  of  6-in 
pipe,  aie  blocked  after  the  inachine  is  in  position  for  exca- 
\  iting  Moves  are  made  quickly,  and  the  machine  does  its 
own  giubbing  for  placing  the  pads.  One  of  these  draglines  i.s 
sliow  n  in  operation. 

Klec-trie  Delivery  Velii.-ie.s  liave  been  selected  in  preference 
to  g  isoline-driven  niaciiincs  b\'  the  rteiiartment  store  of  Meir 
A.    Flank  Co..   Portland,   Ore.,   as   the   result  of  the  studies  and 
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,  superintendent  of  deliv 
Is  in  IftO'J,  when  it  was  found  that 
lafUage  was  0.7c.  cheaper  by  the 
ir.  The  first  electric  car  purchased 
lid  this  was  followed  by  three  of 
i;  ind  two  2-ton  trucks.  In  liill 
•  -|i'<ially  for  the  company.  One 
i  li>  the  first  of  the  special  cars 
h  1^7  stops  in  195  min.  In  another 
\  iih  :!40  stops  in  one  day:  later,  5.5' 
i\'  led  in  one  day.  In  1912  four 
1  '-■<}  and  operated,  but  were  later 
l<<lric  cars  equipped  with  nickcl- 
iiou  batteries.  ria^tii.illj  iiu  difference  was  found  betwci-n 
this  type  of  battery- and  the  lead  cells  as  far  as  charging  cost 
was  concerned,  but  the  nickel-iron  battery  maintained  the 
original  M-adius  of  mileage  more  uniformly  than  the  lead. 
One  great  advantage  cited  by  Mr.  Stanton  is  the  fewer  numbi-r 
of  motions  required  by  the  driver  of  an  electric  vehicle  over 
that  required  .for  a  gasoline  car,  the  ratio  being  5  to  12  for 
a  stopping-and-'starting  cycle.  This  is  considered  to  give  tlie 
driver  a  ^better  opportunity  to  bear  his  other  responsibilities. 
The  upkeep  cost  per  mile  was  3.62c.  for  gasoline  cars  and  2..'>7c. 
for  the  electric  cars.  Grades  of  5,  9,  11,  15,  17  and  20<^  are 
covered  by  the  electric  cars  every  day. 
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Earthquake  phenomena  are  of  much  interest  and  im- 
portance to  the  engineer.  In  regions  wliere  earthquakes 
occur  with  some  frequency  it  is  recognized  that  in  the 
construction  of  dams,  buildings  and  other  structures  cer- 
tain precautions  should  be  taken  that  are  not  necessary 
elsewhere.  The  infornuition  available,  however,  as  to  tlie 
regions  of  the  United  States  where  earthquake  movements 
may  be  expected  is  exceedingly  meager.  Over  all  the 
territory  west  of  the  ]\Iississippi  River  the  period  of  set- 
tlement has  been  too  recent  to  make  possible  records  of 
earth  movements  covering  any  considerable  period.  Fur- 
ther than  this,  the  world  at  present  relies  chiefly  on 
newspaper  enterprise  for  information  as  to  what  is  hap- 
pening; and  matters  of  scientific  interest  generally  play 
a  subordinate  part  in  the  newspaper  scheme  of  things. 

There  is  another  reason  why  newspaper  reports  of  earth- 
quake phenomena  are  very  incomplete  sources  of  in- 
formation. As  is  generally  well  knowii  on  the  Pacific 
Coast,  the  San  Francisco  newspapers,  ever  since  the  great 
earthquake  and  conflagration  of  1906,  preserve  absolute 
silence  with  respect  to  the  earthquake  trembles  which 
frequently  occur  in  that  city  and  its  vicinity.  The  gov- 
erning motive  is  of  course  the  same  as  that  which  governs 
so  many  otherwise  inexplicable  things  on  the  Pacific 
Coast — to  avoid  doing  auA-thing  which  might  unfavor- 
ably affect  the  price  of  real  estate.  This  well-known  pol- 
icy of  the  San  Francisco  journals  sets  an  example  which 
has  doubtless  more  or  less  influence  in  other  quarters. 
One  need  not  expect  to  find  any  very  complete  account  of 
seismic  movements  in  the  far  West  printed  in  the  local 
papers. 

Elsewhere  in  this  issue  appears  a  paper  written  for 
Engineering  News  by  Prof.  H.  P.  Boardman,  of  the  Uni- 
versity of  Nevada,  describing  an  earthquake  which  oc- 
curred in  northern  Nevada  in  October  last  and  which 
appears  to  have  entirely  escaped  notice  in  the  newspapers, 
although  Professor  Boardman's  investigation  indicates 
that  it  was  quite  as  severe  an  earth  movement  as  that 
which  brought  about  the  conflagration  in  San  Francisco 
in  1906.  The  Nevada  earthquake,  however,  occurred  in 
a  country  so  sparsely  inhabited  that  the  only  structures 
affected  were  some  railway  water  towers  and  a  few  build- 
ings on  ranches  or  in  small  hamlets. 

There  is  some  reason  to  believe  that  earth  movements 
of  magnitiide  are  not  very  infrequent  in  certain  parts 
of  the  United  States.  Dr.  J.  C.  Branner,  of  Leland  Stan- 
ford University,  who  has  probably  given  more  attention 
to  the  study  of  earthquake  phenomena  than  any  other 
American  scientist,  is  authority  for  the  statement  that 
the  earthquake  in  the  Imperial  Valley,  of  June  23,  1915, 
described  in  Engineering  News  of  July  29,  was  prob- 
ably at  least  as  severe  an  earth  movement  as  that  at  San 
Francisco  in  1906. 

It  would  be  valuable  information  to  engineers  if  a 
systematic  investigation  were  made  of  earthquake  move- 
ments of  magnitude  and  if  their  location,  extent  and 


foci  could  be  definitely  ascertained  and  recorded.  With 
the  aid  of  such  records  it  would  be  possible  to  locate 
definitely  the  fault  lines  in  the  earth's  crust  along  which 
motion  has  occurred  in  recent  times  and  is  most  likely  to 
occur  again. 

To  obtain  the  necessary  information  over  the  wide  ex- 
tent of  territory  to  be  covered,  however,  is  a  difficidt 
matter.  The  United  States  Geological  Survey  would  prob- 
ably be  the  best  organization  to  undertake  it,  but  to  se- 
cure the  best  results  it  would  need  the  cooperation  of 
some  such  widely  extended  organizations  as  the  Post  Of- 
fice Department  and  the  telegraph  and  telephone  com- 
panies, assisted  perhaps  by  such  Federal  Government 
bureaus  as  the  Land  Office  and  the  Forestry  Department, 
which  have  representatives  located  in  the  remote  sections 
of  the  country  out  of  reach  of  the  mails  and  the  tele- 
graph. 

It  is  little  short  of  criminal  to  subject  a  whole  city  to 
the  danger  of  having  its  entire  water-supply  cut  off 
through  failure  of  an  old  valve,  as  is  the  case  at  Nashville, 
Tenn.  The  details  are  thus  stated  in  a  report  made  on 
the  water-works  of  that  city  by  James  Cameron,  public 
accountant,  in  cooperation  with  Barclay  Parsons  &  Klapp, 
aU  of  New  York  City: 

The  supply  from  the  reservoir  to  the  city  distribution  sys- 
tem is  now  controlled  by  a  single  slide  valve  of  a  very  old 
pattern.  This  36-in.  valve  is  of  a  plain  slide  type,  controlled 
by  a  stem  operated  by  a  handwheel  from  the  gate-house  floor. 
The  stem  is  attached  by  a  single  socket  and  cotter  key  to  the 
valve  rod,  and  this  has  been  submerged  and  inaccessible  for 
inspection  except  by  a  diver  for  years.  We  were  informed 
that  this  valve  is  one  of  the  original  installation.  A  rusting 
or  corroding  of  the  cotter  \zey  might  easily  result  in  a  drop- 
ping at  any  time  of  this  valve  disk  into  a  closed  position, 
cutting  off  the  center  city  water-supply.  This  should  be  ex- 
amined by  a  diver  at  once  and  arrangements  made  for  mak- 
ing this  valve  stem  more  secure.  A  duplicate  outlet  main  and 
modern  water-works  valve  should  be  installed  at  an  early 
date. 

If  dangers  as  great  as  this  were  confined  to  one  city 
this  Nashville  incident  might  be  overlooked.  But  scores 
if  not  hundreds  of  other  cities  are  in  as  great  or  greater 
danger  through  failure  to  eliminate  from  their  water- 
works some  weak  spot  that  might  result  in  cutting  off 
the  whole  water-supply. 

Similar  conditions  exist  also,  without  doubt,  in  con- 
nection with  company-owned  plants.  At  a  large  hydro- 
electric power  plant  in  western  Canada,  recentl}'  visited 
by  one  of  the  editors  of  Engineering  Netvs,  the  normal 
water-supply  is  supplemented  at  times  of  low  water  by 
drawing  from  a  lake  on  another  watershed  through  a  four- 
mile  tunnel.  Gates  at  the  head  of  the  tunnel  control  the 
discharge  of  water  from  the  lake.  These  gates  are  in 
tandem,  tight-closing  slide  gates  above  and  Taintoi  gates 
below.  At  a  time  when  only  a  week's  surplus  was  left  in 
the  forebay  reservoir,  orders  were  sent  to  the  headworks  at 
the  lake  to  open  the  gates.  When  this  was  attempted,  how- 
ever, it  was  found  that  at  the  high  lake  level  then  existing 
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the  head  against  the  slide  gates  was  so  great  that  they 
could  not  be  moved. 

The  lake  is  located  in  a  remote  wilderness,  20  mi. 
from  the  nearest  town.  The  chief  engineer  of  the  plant 
was  routed  out  of  bed  at  2  a.m.,  and  ran  his  motor  car 
through  rain  and  mud  over  a  corduroy  road  to  the  head- 
works.  It  was  found  that  the  designer  of  the  plant  had 
omitted  to  install  any  bypass  valve  to  admit  water  to  the 
space  between  the  upper  and  lower  gates  to  relieve  the 
pressure  on  the  slide  gates  and  enable  them  to  be  opened 
easily.  Tools  and  men  were  hastily  assembled  and  by 
working  night  and  day  for  70  hours,  under  great  diflkul- 
ties  in  a  contracted  space,  enough  water  was  admitted 
between  the  upper  and  lower  gates  to  relieve  the  pressure 
on  the  former  and  permit  their  opening.  It  is  needless 
to  say  that  a  permanent  bypass  valve  was  put  in  at  the 
headworks  at  the  first  opportunity. 

Similar  stories  of  emergency  work  that  might  have  been 
avoided  by  greater  foresight  in  original  construction  or 
in  maintenance  could  be  multiplied  indefinitely.  Engi- 
neers who  carry  through  such  emergency  work  learn  a 
lesson  they  are  not  apt  to  forget. 

Hew   In!siV©Ea  BEocS^Side  M®  Blow 
t<n>  EEectliPBC  TirsicllnoEa 

The  complete  blockade  of  the  New  York-New  Haven 
electric  zone  of  the  New  York,  New  Haven  &  Hartford 
B.E.  during  the  severe  storm  of  Dec.  13  and  li,  news 
of  which  has  spread  all  over  the  country,  should  not  be 
regarded  as  a  demonstration  of  an  inherent  difficulty  in 
electric  traction  for  trunk-line  railroads.  Nor  is  the  New 
Haven  blockade  to  be  cited  as  a  knockout  blow  to  the 
overhead  contact  system  compared  with  the  third  rail.  It 
was  apparently  a  direct  result  of  stingy  design — failure  to 
provide  adequate  mechanical  strength  in  electric  circuits. 

The  tie-up  was  due  simply  and  solely  to  the  breaking 
of  signal  and  feeder  wires  heavily  incased  with  sleet  and 
snow.  No  catenary  bridges,  masts  or  running  wires  went 
down.  The  signal  and  feeder  wires  did  not  break  merely 
at  one  or  two  places,  but  the  failures  were  literally  in- 
numerable along  60  mi.  of  line — indicating  a  general 
lack  of  strength  for  the  loads  imiwsed. 

In  striking  comparison  with  this  situation  and  the 
crippled  condition  of  steam-operated  lines  in  the  East, 
the  New  York  electric  zone  of  the  New  York  Central  & 
Hudson  Eiver  E.R.  operated  practically  without  inter- 
ference through  the  storm.  Comparison  of  the  design  on 
these  two  roads  leads  to  the  inevitable  conclusion  that 
the  New  Haven  designers  were  constrained  to  be  over- 
economical  and  that  the  company  is  now  dearly  paying 
for  its  parsimony,  in  loss  of  revenue  and  prestige. 

Just  one  fact  needs  to  be  cited  here  to  support  that 
opinion:  The  New  York  Central's  electric  zone  is 
traversed  by  a  line  of  steel  poles  carrying  transmission 
and  signal  circuits  having  functions  fundamentally 
identical  with  those  of  the  New  Haven  circuits  that 
failed.  The  storm  came  from  the  northwest,  and  the 
Hudson  River  exposure  was  probably  fully  as  severe  as 
that  along  Long  Island  Sound.  The  New  York  Central 
did  not  lose  a  wire.  Why  ?  Probably  because  its  signal- 
circuit  spans  were  150  ft.  and  the  wires  were  No.  0  gage, 
compared  with  ;iOO-ft.  spans  and  No.  3  wire  on  the  New 
Haven.  The  New  York  Central  wires  had  half  the  span 
and  twice  the  cross-sectional  area. 


It  is  apparent  that  the  designers  of  the  Central  pro- 
vided heavier  insurance  against  breakdown  than  the  New 
Haven  engineers  were  permitted  to  employ.  With  the 
concentration  of  power  supply  which  accompanies  electric 
traction,  there  must  be  nothing  less  than  complete 
protection  against  maximum  conceivable  onslaughts  of 
weather — if  such  interruptions  of  traffic  are  to  be  pre- 
vented. 

It  is  interesting  news  that  the  Secretary  of  Commerce 
and  Labor  requests  an  appropriation  for  providing  a 
testing  machine  to  make  bending  tests  of  large  beams 
and  girders.  The  Bureau  of  Standards  has  for  some 
years  looked  forward  to  the  provision  of  such  a  machine. 
Its  present  equipment,  like  that  of  other  testing  labora- 
tories, is  planned  for  tension  and  compression  tests  and 
can  do  only  a  limited  range  of  small-sized  work  in  bend- 
ing. If  the  new  machine  is  built,  it  will  for  the  first 
time  make  possible  the  determination  of  the  actual 
strength  of  large  beams,  plate  girders,  slabs,  etc.,  as  used 
daily  in  large  quantities  in  every  branch  of  construction 
work. 

The  calculations  of  the  strength  of  girders  are  on 
their  face  so  simple  as  to  disguise  the  fact  that  a  very 
slender  basis  of  fact  underlies  these  calculations.  Plate 
girders  with  100  to  200  sq.in.  of  sectional  area  in  each 
flange  have  been  built  and  are  carrying  railway  trains, 
and  the  safety  of  these  trains  depends  directly  on  the 
soundness  of  the  calculations  by  which  the  flange  area 
was  proportioned.  The  calculations,  however,  contain  a 
number  of  quite  remarkable  assumptions:  That  the  en- 
tire area  of  the  flange  resists  as  a  unit,  that  the  flange 
is  free  from  bending  stresses  and  local  irregularities,  that 
the  shearing  service  of  the  web  plate  is  not  seriously  in- 
terfered with  by  other  stresses,  and  so  on.  All  of  these 
assumptions  introduce  doubt  as  to  what  stresses  exist 
in  the  girders;  in  other  words,  how  safe  it  really  is. 
Only  by  tests  can  this  be  determined — tests  not  neces- 
sarily on  the  largest  structures  that  have  been  built, 
but  on  sizes  approaching  them  near  enough  to  give  us 
confidence  in  the  truth  of  our  methods  of  analysis  and 
proportioning. 

The  situation  amply  justifies  the  wish  that  the  ap- 
propriation may  go  through  and  the  machine  be  provided 
and  put  in  service. 

A  point  not  to  be  lost  sight  of  is  that  the  design,  size, 
etc.,  of  tills  testing  machine  should  be  based  on  a  thor- 
ough canvass  of  the  range  of  service  that  it  may  be  called 
upon  to  give.  It  is  desirable  that  engineers  in  various 
branches  of  work  should  formulate  their  views  as  to  the 
kind  and  size  of  bending  tests  necessary  and  submit  these 
to  the  bureau  in  order  to  make  it  possible  to  plan  soundly 
and  wisely  in  this  respect. ' 

©'^erspecasillSsaitlaoEa  aim  tfee 
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Engineering  News  is  often  obliged  to  reject  articles 
offered  for  publication  discussing  at  length  problems  in 
engineering  education  because  of  the  urgent  demands 
upon  its  space  for  articles  dealing  with  current  engi- 
neering works.     The  article  by  Professor  Wilson,  of  the 
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University  of  Illinois,  published  elsewhere  in  this  issue, 
however,  presents  with  coniniendable  brevity  such  a 
strong  and  convincing-  criticism  of  certain  present-day 
tendencies  in  technical  education  that  space  had  to  be 
made  for  it. 

It  is  true  that  to  most  of  those  who  have  given  careful 
study  to  engineering  education  the  argument  made  by 
Professor  Wilson  against  overspecialization  in  technical 
education  will  not  be  new.  It  needs  but  a  glance,  how- 
ever, at  the  courses  of  study  laid  down  at  most  of  the 
engineering  colleges  to  see  how  far  apart  are  the  prin- 
ciples accepted  by  leading  engineering  educators  and  the 
actual  practice  of  the  schools. 

It  is  too  much  the  custom  to  pass  the  matter  over 
lightly  with  the  remark  that  the  mental  training  to  be 
acquired  in  the  four-year  course  is  the  main  thing  after 
all  and  that  the  student  will  get  about  as  much  of  this 
training  in  one  study  as  in  another.  That  is  a  state- 
ment that  will  not  stand  analysis.  It  is  a  fact  that 
thousands  of  boys  in  our  American  universities  today 
are  being  held  doAvn  to  laborious  work  on  a  vast  mass  of 
technical  detail  and  drill  that  is  narrowing  rather  than 
broadening  in  its  educational  effect;  furthermore,  there 
is  being  developed  in  the  boys  an  aversion  to  any  but 
their  selected  narrow  field  and  a  positive  distaste  for  the 
so-called  "cultural"  studies. 

There  is,  however,  one  argument  made  by  those  who 
defend  the  present  specialization  in  the  engineering 
schools  which  deserves  some  attention.  It  is  said  that 
the  number  of  boys  who  are  studying  engineering  in  some 
form  in  the  hundreds  of  schools  that  are  teaching  it 
is  so  enormous  that  only  a  very  small  percentage  of 
those  who  graduate  can  ever  hope  to  reach  anything 
more  .  than  a  mediocre  position  in  professional  work. 
The  number  of  cliief  engineers,  managers  and  superin- 
tendents needed  is  comparatively  limited,  while  a  hun- 
dred times  as  many  men  are  required  with  detailed 
technical  knowledge  that  will  fit  them  for  service  as  de- 
signers, computers,  draftsmen,  instrument  men,  testers, 
inspectors,  etc.  College  courses  in  engineering,  it  is  said, 
should  therefore  be  planned  to  fit  the  needs  of  the  rank 
and  file  in  the  profession  rather  than  of  the  few  who 
are  to  become  its  leaders. 

There  might  have  been  something  in  this  argimient 
thirty  or  forty  years  ago  when  the  scope  of  engineering 
work  was  so  narrow  that  it  was  possible  to  give  a  man 
during  a  four  years'  college  course  some  teclmical  fa- 
miliarity witli  most  of  the  work  that  the  average  engi- 
neer is  called  upon  to  do  in  the  field  or  in  the  ofBce.  The 
development  and  specialization  of  the  engineering  pro- 
fession have  changed  all  that.  The  rank  and  file  of  the 
profession  is  doing  a  hundred  different  things  today 
that  were  not  thought  of  twenty-five  years  ago.  It  is 
impossible  to  tell  during  a  boy's  college  course  what  line 
of  engineering  work  he  may  chance  to  drop  into,  if 
indeed  he  follows  engineering  work  at  all.  Changes  in 
economic  conditions  are  constantly  changing  the  tasks  of 
the  engineer.  A  generation  ago  the  demand  for  engi- 
neers for  railway  location  and  construction  had  much 
to  do  with  shaping  the  courses  of  study  in  technical 
schools,  but  the  graduates  of  that  day  have  nearly  all 
had  to  turn  to  eiitirely  different  fields  of  work  since. 

There  is  indeed  a  demand  for  teclmically  trained  men 
from  a  great  variety  of  industries,  and  of  course  many 
of  those  who  voice  this  demand  would  like  to  have  the 


colleges  accomplish  the  impossible — furnish  them  com- 
petent and  experienced  experts  in  a  special  field  of 
work  as  the  result  of  a  four-year  course  of  study.  But 
the  boys  trained  in  any  such  narrow  specialty  too  often 
find  to  their  cost  that  they  have  so  limited  a  field  in 
which  to  work  and  so  limited  a  number  of  employers 
that  promotion  is  wellnigh  impossible. 

Professor  Wilson's  paper  is  opportune  in  view  of  tlic 
current  investigation  of  engineering  educational  methods 
which  is  being  carried  on  by  a  joint  committee  of  the 
national  engineering  societies  in  cooperation  with  the 
Carnegie  Foundation  for  the  Advancement  of  Teaching. 
Engineering  News  strongly  commends  his  discussion  to 
this  organization. 


DeiPSiBllBTmeiiatts  ftlh©  Clhaef  CaMss© 


The  black  spot  in  American  railroad  practice  has  long 
been  the  frequency  of  collisions  and  the  heavy  casualties 
resulting  from  them.  The  annual  report  of  the  Inter- 
state Commerce  Commission  just  issued  makes  it  evident 
that  the  widespread  extension  of  the  "safety-first"  move- 
ment in  recent  years  and  the  general  adoption  of  im- 
proved methods  of  operation,  such  as  the  block  system, 
have  materially  reduced  the  number  of  collisions.  It  is 
exceedingly  disquieting,  however,  to  learn  that  while  col- 
lisions have  been  decreasing,  derailments  have  been  in- 
creasing. 

To  quote  actual  figures,  in  1902  there  were  8,675  train 
accidents' reported  to  the  commission,  of  which  5,042  were 
collisions  and  3,633  were  derailments.  Six  years  later, 
in  1908,  the  collisions  had  decreased  and  derailments  had 
increased  until  their  number  was  about  equal. 

In  the  year  ending  June  30,  1915,  derailments  out- 
numbered collisions  almost  two  to  one,  the  figures  being 
3,538  collisions  and  6,849  derailments.  Of  40  derail- 
ments which  the  commission  investigated  during  the  year, 
11  were  caused  by  bad  track. 

The  commission,  referring  to  the  investigations  of  rail 
failures  which  have  been  made,  says,  "The  remarkable 
mcrease  in  speed  and  weight  of  trains  in  recent  years 
confirms  the  necessity  for  further  investigation  to  de- 
termine with  accuracy  the  stresses  to  which  equipment 
and  track  are  subjected  under  present  service  conditions 
in  order  to  establish  safe  working  limits  for  their  use." 
As  many  readers  will  recall,  the  American  Eailway 
Engineering  Association  undertook  some  time  ago  to  car- 
ry out  investigations  of  this  very  sort,  but  the  work  has 
gone  slowly  for  lack  of  necessary  funds  to  carry  it 
through.  The  statistics  of  derailments  above  quoted 
certainly  furnish  a  strong  argument  for  completing  this 
work  at  an  early  date. 

It  is  pretty  well  understood  by  track  engineers  that 
the  stresses  in  track  as  well  as  the  resultant  damage  in 
the  case  of  derailments  increase  very  rapidly  as  the  speed 
of  trains  increases.  On  one  of  the  largest  Western  rail- 
way systems  a  rule  has  been  in  force  for  several  years  lim- 
iting the  maximum  speed  of  trains  under  any  condition  to 
50  mi.  per  hr.  We  are  informed  by  the  chief  engineer  of 
the  railway  in  question  that  the  enforcement  of  this  rule 
has  not  only  had  a  material  effect  in  decreasing  the  num- 
ber of  train  accidents,  but  it  has  also  materially  reduced 
the  labor  and  expense  of  track  maintenance. 
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Sir — I  was  interested  in  tlie  editorial  on  '"Owiiership 
of  Water  Services,"  in  Engineering  Neivs  of  Nov.  25, 
1915.  I  think  the  jn-incipal  objection  that  water  com- 
panies have  to  taking  over  the  ownership  and  maintenance 
of  service  connections  between  the  street  mains  and  the 
houses  is  that  the  companies  do  not  wish  to  do  anything 
not  absolutely  necessary  that  tends  to  make  imperative 
an  increase  in  the  water  rates.  The  companies  recognize 
that  no  matter  what  the  cost  of  the  service,  the  consumers 
will  invariably  object  to  an  increase  in  rates  or  to  rates 
higher  than  those  charged  in  some  neighboring  towns. 

Probably  due  to  the  slogan  of  some  well-meaning  but 
misinformed  enthusiasts  for  cleanliness,  that  water  should 
be  as  free  as  air,  a  psychological  condition  has  been 
created  which  makes  the  general  public  very  loath  to 
spend  money  for  water,  although  they,  will  readily  pay 
relatively  higher  rates  for  gas  and  electricity,  commodities 
much  less  essential  to  the  welfare  of  the  community  than 
is  water. 

The  water-works  associations  and  perhaps  the  engineer- 
ing journals  of  the  world  might  do  much  toward  educat- 
ing the  public  to  an  acceptance  of  higher  water  rates  as 
€ssential  to  improved  water-works  service. 

Paul  Haxsex, 
Acting  Chief  Encfineer,  Illinois  State  Board  of  Health. 

Urbana,  111.,  Nov.  30,  1915. 

Sir — The  writer  has  noted  with  much  surprise  your 
discussion  of  the  decision  of  Judge  Lewis  in  the  Luten 
case  in  Denver  in  your  issue  of  Dec.  2.  Without  enter- 
ing into  the  merits  of  the  particular  suit,  the  obvious 
error  of  the  reasoning  which  is  put  forward  in  the  edi- 
torial excites  comment  if  it  is  correctly  understood  by 
the  writer. 

With  a  given  arrangement  of  steel  the  stresses  are  de- 
termined by  mechanics,  hence  the  principles  of  mechanics 
anticipate  or  negative  patentable  improvement  in  design. 
This  position  is  indeed  a  novel  one  to  the  practical  en- 
gineer. If  by  mechanics  the  stresses  and  consequent  de- 
flections are  known  in  a  reinforced-concrete  design  when 
the  arrangement  of  steel  is  known,  the  writer  would  be 
glad  to  get  acquainted  with  that  new  advanced  kind  of 
mechanics. 

Invention  may  be  defined  as  the  discovery  of  means 
to  produce  a  desired  result,  or  an  improvement  in  the 
art  to  which  the  invention  pertains.  A  patent  claim  is 
a  claim  on  a  combination  not  necessarily  of  new  things, 
but  rather  of  old  things  which  produce  a  useful  result 
in,  a  new  and  novel  manner.  Nearly  all  patented  ma- 
chines are  made  up  of  elements  which  are  not  novel  in 
themselves,  which  are  old  and  have  been  knovpn  and  used 
for  centuries.  Thus  the  gear,  shaft,  pulley,  bearing, 
frame,  lever,  etc.,  are  old.  '\Mien  combined  in  a  new  and 
novel  manner  to  produce  a  new  result  the  practice  of 


the  Patent  Office  is  to  grant  the  discoverer  of  this  com- 
bination a  patent  thereon  after  dtie  proceedings  are  had. 

Now  as  in  the  machine,  so  in  the  reinforced-concrete 
strticture.  The  elements  are  old.  Hammered  iron  rods 
were  buried  in  puzzolan  cement  concrete  at  a  date  prior 
to  the  Christian  era,  so  that  the  process  of  bur3dng  metal 
in  concrete  is  a  little  too  old  to  be  patented,  notwith- 
standing that  two  years  ago  a  judge  in  the  District 
Court  decided  that  reinfcfrced  concrete,  if  it  was  pat- 
ental)le  at  all,  was  patentable  as  a  process.  He  might 
as  well  have  said  that  it  was  not  patentable  at  all.  (His 
decision  was  reversed  by  the  First  Circuit  Court  of  Ap- 
peals.) 

Now  the  combination  and  arrangement  of  the  metal 
in  a  concrete  structure  may  represent  novelty.  It  may 
produce  greater  economy  or  greater  stiffness  with  the  same 
material  than  arrangements  used  earlier  in  the  art.  The 
mere  fact  that  after  such  an  arrangement  is  devised  it 
may  be  possible  to  discover  what  the  stresses  are  under 
load  by  the  j)rinciples  of  mechanics  in  no  wise  negatives 
novelty  in  the  arrangement,  because  under  the  principles 
of  mechanics  the  arrangement  has  to  be  made  first  before 
we  can  tell  anything  about  the  bending  stresses  in  the 
structure.  Otherwise  the  principle  of  rigidities,  the  law 
of  least  work,  etc.,  would  not  apply.  Now  as  the  ar- 
rangement has  to  be  made  before  the  principles  of  me- 
chanics can  be  applied  and  the  arrangement  is  the  means 
for  the  discovery  of  that  for  which  the  patent  is  granted, 
it  would  seem  that  there  was  radical  inconsistency  in 
the  editorial  referred  to. 

It  seems  to  the  writer  that  before  our  patent  system 
may  be  considered  as  fulfilling  its  intended  object,  there 
is  needed  a  patent  court  of  appeals  of  technical  experts. 
The  need  of  such  a  court  has  been  long  recognized  by 
the  Bar  Association,  but  its  repeated  effort  to  secure 
such  a  court  has  so  far  been  imavailing.  Public  opinion 
may  perhaps  bring  about  that  which  the  commendable 
efforts  of  the  Bar  Association  have  thus  far  failed  to  ac- 
complish. F.  A.  Camp. 

600  Jewelers  Exchange,  ^linueapolis,  Minn., 
Dec.  7,  1915. 


Sir — In  yottr  issue  of  Dec.  2  yoti  state  that  the  deci- 
sion of  Judge  Lewis  lays  down  the  principle  that  the  ar- 
rangement of  the  metal  parts  of  a  structure  to  resist 
the  stresses  set  up  involves  merely  mechanical  design  and 
not  invention.  Now  this  is  a  principle  applicable  equally 
to  articulated  structures  and  to  reinforced  concrete. 

A  truss,  for  example,  is  a  combination  of  triangular 
frames.  But  triangular  frames  have  been  used  from 
time  immemorial,  and  hence  on  this  principle  there  could 
be  nothing  patentable  in  any  truss.  But  the  Patent 
Office  of  the  United  States  long  ago  issued  patents  to 
Fink,  Bolhnan,  Howe,  Burr,  Po.st  and  many  others  for 
the  arrangement  of  systems  of  triangulation  in  trusses, 
because  these  inventors  had  secured  certain  tangible  ad- 
vantages, structural  and  economic,  in  single-span  trusses 
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by  speoial  arriiiiui'iucnts  and  cMiinbiuatioiis  of  trian,i;les. 
In  caso  of  caiitilover  aiul  imiltiplo-siian  bridfjes  the  num- 
ber of  possible  arrangements  ol'  parts  has  no  limit.  Some 
of  these  combinations  show  inventive  genius  in  high  de- 
gree, so  nuu'h  so  that  the  possible  span  of  bridges  has 
been  increased  three  times  in  the  course  of  the  last  fifty 
years,  and  this  has  by  no  means  been  accomplished  by 
the  "accrued  knowledge  of  the  profession." 

The  patent  otKces  of  the  whole  world  are  still  granting 
such  patents,  and  this  just  as  much  in  Germany  where 
"a  new  technical  effect"  is  required  as  elsewhere. 

If  we  are  going  to  take  the  position  that  we  have  the 
principles  of  mechanics  with  us  and  anything  that  can 
be  done  in  the  structural  line,  since  it  is  amenable  to 
analysis  by  those  principles,  can  be  no  possible  improve- 
ment, then  the  object  of  the  patent  system  by  which  it 
seeks  to  promote  progress  in  science  and  the  iiseful  arts 
is  defeated  so  far  as  most  engineering  is  concerned.  We 
should  then  confine  patents  to  pioneer,  or  basic,  inventions 
and  mostly  reject  those  for  mere  improvements;  and 
that  seems  to  be  what  is  practically  advocated  in  this 
editorial.  Probably  no  one  would  have  the  hardihood  to 
deny  that  the  Wright  brothers  made  a  real  invention  in 
their  flying  machine,  which  consisted  essentially  in  wings, 
steering  apparatus  and  propeller.  Darius  Green  excited 
the  risibles  of  the  whole  past  generation  by  proposing  to 
fly  with  wings,  and  vet  the  Wright  brothers  did  that 
very  thing;  and  though  before  them  ^Maxim  and  Langley 
had  also  done  this  imperfectly,  the  wonderful  improve- 
ment made  by  the  Wright  brothers  in  working  out  the 
practical  details  and  successfully  flying  was  real  inven- 
tion, was  it  not?  They  made  the  improvements  that 
made  all  the  difference  between  failure  and  success  in 
flying.  What  they  did  constituted  a  real  advance  in  the 
art  of  the  very  kind  that  it  is  the  intent  of  the  patent 
laws  to  foster  and  protect. 

Your  editorial  covers  a  similar  case.  Francois  Coignet 
long  ago  described  the  reinforcement  in  concrete  as  "a 
metallic  framework  linked  or  arranged  so  as  to  strengthen 
the  same."  But  that  did  not  explain  how  it  would  be 
possible  to  make  a  successful  reinforced-concrete  floor  slab 
that  would  imitate  mechanically  the  action  of  a  homo- 
geneous flat  plate  such  as  steel.  That  could  not  be 
successfully  accomplished  by  introducing  the  reinforce- 
ment in  any  way  you  might  please,  any  more  than  flying 
could  occur  in  case  wings  are  by  chance  used.  The 
first  man  who  proposed  thin  slabs  of  concrete  is  so  well 
known  to  the  engineering  profession  that  I  do  not  need 
to  mention  his  name.  His  proposal  excited  ridicule  al- 
most as  universal  as  that  of  Darius  Green,  although  he 
did  not  have  the  good  fortune  to  have  his  immortality 
insured  by  putting  his  name  in  a  poem.  He  not  only 
proposed  such  a  slab,  but  he  built  it  as  well,  and  thou- 
sands like  it.  It  was  as  great  a  success  in  this  field 
as  the  aeroplane  in  flying,  and  his  success  was  scored 
against  the  adverse  opinion  of  the  entire  engineering 
profession.  And  now  if  I  understand  your  position, 
neither  the  Wrights  nor  he  should  have  any  [jatent  pro- 
tection. 

I  am  not  informed  and  therefore  cannot  say  wdiether  or 
no  the  alleged  improvements  considered  by  Judge  Lewis 
are  such  as  deserve  protection,  but  I  am  saying  that  in 
my  opinion  the  position  taken  in  this  editorial  unduly 
minimizes  the  field  of  effort  of  inventors. 


Taking  tiie  broad  ground  that  reinforcement  consists 
merely  in  burying  metal  in  the  concrete,  the  editorial 
position  would  evidently  be  to  put  metal  where  the  great- 
est stresses  are.  But  how  will  you  find  out  where  the 
greatest  unit  stress  occurs  or  where  the  greatest  stresses 
to  be  borne  are  to  be  found  before  the  arrangement  of 
the  metal  in  the  structure  is  determined  upon?  To  do 
that  is  impossible,  because  this  is  what  is  called  an  inde- 
terminate structure  or  one  in  which  the  stresses  are  deter- 
mined by  the  relative  rigidity  of  the  parts. 

The  arrangement  then  is  the  thing  that  comes  first 
before  the  principles  of  mechanics  can  be  applied,  and 
a  patent  is  granted  for  any  arrangement  of  parts  in  a 
novel  and  advantageous  manner.  It  is  evident  that  some 
arrangements  must  be  superior  to  others,  and  so  the 
position  taken  in  the  editorial  is  manifestly  incorrect. 

We  may  be  ready  to  admit  that  the  engineer  would 
be  better  off  without  the  patent  system  than  he  is  with 
it  so  long  as  the  Patent  Office  continues  to  grant  patents 
on  one  theory  and  the  courts  continue  to  construe  them 
as  to  validity  and  infringement  upon  an  entirely  dif- 
ferent and  contradictory  theory.  But  it  would  seem  to 
be  the  part  of  the  editor  of  an  engineering  periodical 
to  uphold  the  just  claims  of  the  men  of  this  profession 
for  due  recognition  and  appreciation,  men  who  are  ap- 
plying the  materials  and  forces  that  they  direct  with  the 
highest  inventive  genius,  as  against  judicial  discussions 
that  are  based  on  the  most  crass  ignorance  of  the  sim- 
plest principles  of  mechanics.  H.  T.  Eddy. 

916  S.  E.  Sixth  St.,  Minneapolis,  Dec.  10,  1915. 

[Perhaps  the  best  answer  that  can  be  made  to  the  ar- 
guments presented  in  the  foregoing  two  letters  is  to  refer 
our  correspondents  to  the  opinion  of  the  United  States 
Supreme  Court  presented  on  page  1138  of  our  issue  of 
Dec.  9.  The  Supreme  Court  there  declares  that  "it  was 
never  the  object  of  the  patent  laws  to  grant  a  monopoly 
for  every  trifling  device  which  would  naturally  and  spon- 
taneously occur  to  any  skilled  mechanic  or  operator  in 
the  ordinary  progress  of  manufacture." 

In  the  editorial  criticized  we  did  not  say  that  there 
can  be  or  has  been  no  invention  in  the  field  of  reinforced 
concrete.  What  we  did  emphasize  is  that  the  ordinary 
placing  of  reinforcement  in  position  to  take  stresses,  such 
as  is  within  the  ability  of  any  competent  engineer  ex- 
perienced in  reinforced-concrete  design,  is  not  inven- 
tion, and  patents  based  merely  on  particular  arrangements 
of  reinforcement  ought  not  to  be  sustained  unless  it  can 
be  shown  that  the  making  of  that  particular  arrangement 
involved  invention. 

Even  though  a  man  may  be  the  first  to  use  and  to 
spread  upon  the  patent  records  a  particular  way  of  plac- 
ing reinforcing  metal,  he  is  not  entitled  to  a  monopoly 
of  that  particular  arrangement  unless  he  can  show  that 
his  arrangement  was  a  real  step  forward  in  the  art. 

And  there  is  another  point  which  deserves  attention 
in  this  connection.  The  steady  advance  in  technical 
knowledge  brings  within  the  field  of  the  ordinary  de- 
signer work  which  at  an  earlier  period  might  rightly 
have  been  held  to  be  invention. 

The  patents  issued  more  than  a  half  century  ago  to 
Fink  and  Bollman  and  Post  and  others,  cited  by  Dr. 
Eddy,  illustrate  this  admirably.  When  those  patents 
were  issued,  little  was  known  by  practical  bridge  builders 
of   the   stresses   in    structures,   and   the   forms   of   truss 
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referred  to  were  real  inventions — valiialjle  contributions 
to  the  art.  But  with  the  advanced  knowledge  of  bridge 
design  current  today,  such  particular  arrangements  of 
trussing  could  be  made  by  any  competent  designer  to  suit 
the  local  conditions,  and  any  monopoly  of  any  such  spe- 
cial arrangement  would  be  justly  opposed  on  the  ground 
that  no  invention  was  involved  in  its  creation. 

Patents  in  the  chemical  field  furnish  an  equally  good 
illustration.  Patents  were  issued  many  years  ago  for 
chemical  compositions  that  today  would  be  made  in  the 
ordinary  routine  work  of  any  well-equipped  chemical 
laboratory. 

The  position  of  the  engineering  profession  almost 
■without  exception  is  that  the  designing  engineer  should 
not  be  obstructed  in  his  regular  routine  work  by  patents 
issued  to  some  other  designer  merely  because  the  lat- 
ter has  devised  some  particular  arrangement  of  parts, 
without  making  any  real  advancement  in  the  art  such  as 
justifies  the  Government  in  its  grant  of  a  monopolv. — 
Editor.] 


Sir — One  feature  of  concrete  construction  that  is  sel- 
dom given  the  attention  it  deserves  is  the  proper  placing 
of  electrical  conduits  and  outlet  boxes  in  concrete  floors. 
The  men  engaged  in  the  mechanical  trades  involved  in 
building  construction  seem  to  be  imbued  with  the  idea 
that  reinforcement  is  simply  used  as  a  void  filler  and 
otherwise  performs  no  useful  function.  For  this  reason 
the  "all-important"  reinforcement  is  regarded  as  a  mat- 
ter of  secondary  importance  in  the  effort  to  make  the 
work  of  other  trades  as  easy  of  execution  as  possible. 

Architects  and  engineers  have  given  their  stamp  of 
approval  to  such  conditions  by  an  ominous  silence,  broken 
but  seldom  by  some  "overzealous  young  upstart"  treading 
rough  shod  on  the  toes  of  the  contractors  who  raise 
havoc  with  an  otherwise  excellent  design  by  the  methods 
they  pursue  in  executing  their  portion  of  the  work.  With- 
out question  this  condition  is  brought  aboixt  by  lack  of 
knowledge  on  the  part  of  the  designer  regarding  seem- 
ingly small  details,  and  the  worked-to-death  practice  of 
"passing  the  buck"  to  the  man  who  does  the  actual  work. 

In  the  past,  designers  of  structures,  especially  build- 
ings, have  been  too  ready  to  take  all  the  credit  for  the 
finished  product  of  a  half-baked  design,  elaborated  upon 
and  completed  l)y  the  contractor  with  the  stereotyped  ap- 
proval of  the  designer.  This  approval,  with  its  usual 
limitations,  means  absolutely  nothing  in  so  far  as  the 
contractor  is  concerned,  but  always  relieves  the  designer 
of  responsibility.  Until  men  are  willing  to  make  a  com- 
plete design  and  assume  the  responsibility  for  it,  much 
unsatisfactory  work  will  result,  and  the  designer,  al- 
though he  may  have  a  loophole  for  immediate  escape, 
will  sooner  or  later  be  held  in  disrepute  by  contractors 
and  owners  with  whom  he  has  had  dealings. 

Specifications  or  plans  as  a  rule  give  the  information 
regarding  the  proper  location  of  reinforcement,  but  fail 
to  specify  definitely  the  type  of  electric  outlet  box  that 
will  allow  the  placing  of  electric  conduit  without  inter- 
fering with  the  reinforcement.  As  a  result  the  con- 
tractor bases  his  estimate  on  the  usual  low  box,  it  being 
the  cheapest,  and  in  executing  the  Job  insists  on  using 


that  type.  This  practice  in  general  plays  havoc  with 
the  reinforcing,  for  the  conduits,  unless  goose-necked  at 
each  outlet,  lie  in  just  about  the  same  plane  as  the  rein- 
forcement. 

This  situation  can  be  remedied  very  easily  by  the  use 
of  the  high-outlet  box  3  in.  in  height  with  the  conduit 
entrance  1%  in.  clear  above  the  bottom.  The  plane  of 
the  electrical  conduits  is  thus  raised  clear  of  the  rein- 
forcement zone  as  a  general  rule,  and  this  eliminates  the 
trouble  created  l)y  the  electricians  moving  and  lifting 
reinforcing  bars  to  make  way  for  conduit  connections  with 
outlet  boxes. 

Some  electricians  are  now  using  the  high-outlet  box 
almost  exclusively,  for  they  have  found  it  much  more 
satisfactory.  The  conduits  can  in  fact  be  installed  more 
cheaply  than  if  low  boxes  are  used,  involving  the  moving 
and  rearrangement  of  reinforcement,  or  the  goose-neck- 
ing of  conduit  to  enter  the  outlet  box.  The  fact  to  be 
emphasized,  however,  is  that  it  is  the  duty  of  the  archi- 
tect and  engineer  to  his  client  to  specify  beyond  a  doubt 
the  type  of  box  to  be  used.  Then  he  can  with  impunity 
specify  just  where  the  reinforcement  is  to  be  in  the  fin- 
ished work,  and  be  reasonably  sure  that  the  specifications 
will  be  carried  out.  A.  M.  Wolf, 

Principal  Assistant  Engineer,  Condron  Co. 

Chicago.  111.,  Dec.  13,  1915. 
^. 

lEcceiatlirac  lUoadliini^  PiPoIbleOTas 

Sir — In  the  article  of  E.  Fleming,  "Is  a  Part  Stronger 
Than  the  Whole  ?"  and  the  editorial  comment  thereon, 
Nov.  25,  1915,  I  think  one  point  'is  not  emphasized. 
It  is  not  the  dimensions  of  the  piece  but  rather  the  type 
of  loading  and  the  character  of  the  resulting  strains  that 
govern  the  strength  of  the  body.  Thus  an  axial  load 
will  produce  bending  merely  as  a  secondary  stress,  while 
an  eccentric  load  will  produce  bending  as  a  primary 
stress,  and  a  load  producing  bending  is  the  most  ineffi- 
cient type  of  loading,  since  the  stress  in  merely  one  plane 
determines  the  section  of  the  entire  member.  It  is  then 
easily  grasped  that  changing  the  dimension  of  a  piece  so 
as  to  alter  the  type  of  loading  over  the  enlarged  member 
will  so  alter  the  strains  as  to  lessen  the  resisting  strength 
of  the  body,  as  in  the  classic  case  of  torsion  developed 
by  Saint-Venant  it  is  shown  that  sharp  corners  produce 
infinite  shears  at  the  edge  and  hence  should  be  rounded. 

I  do  not  agree  with  the  editorial  comment  on  Emer- 
son's paradox.  The  existence  of  a  crack  is  not  a  very 
serious  matter.  We  would  not  punch  metals  if  it  were, 
since  fine  hairlike  cracks  are  often  started  there.  I 
think  the  objection  to  a  crack  is  its  appearance  more 
than  anything  else,  that  is,  of  course,  assuming  that  it 
is  due  to  local  excess  of  strain  only.  Likewise  in  the 
shipping  and  hauling  of  steel  local  injuries  occur  which 
we  let  pass.  G.  Paaswell. 

2726  Creston  Ave.,  New  York,  N.  Y.,  Nov.  26,  1915. 


Sir — In  your  editorial  comment  on  an  able  article  en- 
titled "Is  a  Part  Stronger  Than  the  Whole?"  by  E. 
Fleming  in  the  issue  of  Nov.  25,  1915,  your  concluding 
paragraph  contains  the  statement,  "Common-seiise  is 
called  for  in  dealing  with  problems  in  eccentric  stress." 
The  writer  of  this  letter  (who  happens  to  be  the  engi- 
neer referred  to  in  Case  3  of  ifr.  Fleming's  article) 
thinks  this  is  the  crux  of  the  whole  subject. 
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Tlioru  is  ii  tendency  in  some  quarters  to  stick  slavislilj" 
to  i'ornnilas.  It  is  a  curious  fact  that  no  one  is  more 
narrow  and  strict  in  the  use  of  a  formuhv  tiian  the  man 
wlio  has  not  the  slightest  idea  how  tlie  latter  was  evolved. 
There  are  few  formulas  used  in  structural  engineering 
which  are  not  more  or  less  empirical.  There  are  very 
few  formulas  in  which  the  conditions  assumed  in  the 
mathematical  analysis  are  realized  in  the  working  con- 
ditions. There  are  a  large  number  of  column  formulas 
in  use,  but  surely  they  cannot  all  be  right  under  all 
circumstances.  At  best  they  are  but  imperfect  expres- 
sions of  the  truth,  and  should  be  used  with  this  knowl- 
edge. 

The  writer  was  once  made  to  change  a  strut  by  a  New 
York  Building  Department  examiner  because  it  was  130 
radii  of  gyration  in  length.  It  carried  but  one-fifteenth 
of  tlie  allowable  load,  but  this  made  no  difference  in 
the  eyes  of  the  examiner,  who  simply  pointed  to  the  code, 
which  specified  not  over  180  radii.  So  I  had  to  change 
the  design,  although  it  had  already  been  erected. 

There  are  two  general  methods  of  figuring  wind  brac- 
ing for  tall  buildings.  I  have  seen  advocates  of  one 
method  look  fl-ith  absolute  contempt  on  an  engineer  who 
used  the  other  method,  and  vice  versa,  yet  the  facts  are 
that  in  the  analyses  of  both  methods  tliere  are  assumptions 
made  which  are  contrary  to  actual  working  conditions. 

"We  have  .seen  how  it  is  apparently  possible  to  prove  by 
algebra  that  2  equals  1.  This  ought  not  to  weaken  our 
faith  in  algebra,  but  merely  show  \;s  that  sophistry  can 
creep  into  any  form  of  logic. 

We  use  formulas  for  eccentricity  as  well  as  anything 
else  because  they  are  the  best  tools  we  have  to  work  with. 
Every  result,  however,  should  be  examined  in  a  broad 
way  to  sec  that  it  is  not  obviously  absurd,  as  knocking 
out  a  superfluous  rivet  would  be.  In  other  words,  the 
rule  of  reason  applies  to  fornnilas  as  well  as  to  other 
things,  and  Mr.  Fleming's  article  brings  this  home  very 
aptly.  David  Gutmax. 

345  Bedford  Ave.,  Mt.  Vernon,  N.  Y.,  Dec.  7,  191.5. 

S©^fts  IPOS'  (Grsiiradlstai2tidls  siimdl 

Sir — As  a  numljer  of  large  grandstands,  stadium 
bowls,  etc.,  are  being  built  nowadays,  a  few  remarks 
on  the  design  from  the  point  of  view  of  the  seat  occu- 
pant may  be  of  interest.  It  seems  to  me  that  in  many 
cases  his  comfort  has  not  been  properly  considered. 

The  writer  recently  sat  for  what  seemed  an  eternity 
in  a  famous  stadium  having  places  for  30,000.  The 
seats — if  they  can  be  called  such — are  built  as  shown 
in  Fig.  1,  the  sitter  having  to  rest  on  the  3x8-in.  plank 
on  the  edge  of  the  concrete  step.  There  is  no  support 
for  his  back,  and  he  is  subject  to  the  kicks  of  his  neigh- 
bor behind  him. 

In  the  Amphidrome  at  Houghton,  Mich.,  designed  by 
the  writer,  the  amphitheater  seats  are  arranged  as  shown 
in  Fig.  2.  With  this  arrangement  people  can  walk  to 
their  seats  without  trouble,  and  do  not  kick  the  people 
in  front  either  in  walking  or  when  seated.  This  seat- 
ing scheme  is  cheap  and  easilj'  constructed.  It  seats  a 
maximiim  number  in  a  given  space  and  can  be  adapted 
to  any  slope. 

The  insufficiency  of  station  signs  is  a  well-known  weak 
point  of  our  railways.     The  occasional  visitor  who  takes 


the  subway  in  Xew  York  is  jdcasod  to  find  that  the  sta- 
tions have  their  names  frequently  and  prominently  dis- 
played in  numerous  places  on  walls  and  columns.  It  has 
often  occurred  to  the  writer,  when  traveling  even  on  our 
best  railways,  that  a  similar  liljeral  use  of  signs  for  sta- 
tion names  would  add  much  to  the  convenience  and  pleas- 
ure of  the  passengers.  Ordinarily  a  passenger  in  the 
car  cannot  see  the  name,  except  by  chance  or  by  much 


DESIGN  OF  SEATS  FOR  GRANDSTANDS 

neck  stretching.  Signs  placed  on  both  sides  of  the  track 
and  about  8  ft.  from  the  ground,  at  both  ends  of  the 
station,  and  so  arranged  that  they  can  be  read  from  any 
car  on  a  long  train,  would  be  a  boon  to  the  traveler. 
The  cost  of  installation  and  maintenance  would  be  small 
as  compared  with  the  advantage.         J.  F.  Jackson, 

Wisconsin  Bridge  and  Iron  Co. 
Milwaukee,  Wis.,  Nov.  26,  191.5. 

Foipc®  Meedledl  So  Msiim  Coast 
F(D)2'ftai!lc^ttn©ims  lim  Ws^r 

Sir — Apropos  of  the  present  discussion  of  military 
preparedness  for  the  United  States  and  showing  an  ap- 
preciation of  its  lack  before  it  was  so  generally  recog- 
nized is  a  word  spoken  over  10  yr.  ago  by  Maj.-Gen. 
George  W.  Goethals,  U.  S.  A.,  Governor  of  the  Canal 
Zone,  in  his  paper  on  "Fortifications"  before  the  Inter- 
national Engineering  Congress,  1904 : 

At  present  the  greatest  difficulty  is  in  the  proper  care  of 
the  guns  already  mounted.  The  Coast  Artillery  branch  of  the 
service,  to  which  this  belongs,  is  too  small  in  numbers  to 
man  the  guns  now  available,  and  the  greatest  danger  now 
confronting  the  United  States  arises  from  this  deficiency  of 
properly  trained  men  to  fight  the  guns.  At  the  outbreak  of 
war  a  fleet  could  be  off  any  important  harbor  within  a  few 
days,  and  long  before  it  would  be  possible  to  organize  the 
necessary  volunteer  force  to  properly  man  the  guns:  and 
even  were  this  possible  they  would  be  ignorant  of  the  tech- 
nical knowledge  now  needed  for  the  proper  handling  of  the 
armament.  This  is  a  matter,  however,  which  devolves  upon 
Congress  to  rectify,  and  what  steps  will  be  taken  to  overcome 
this   danger   remains   to   be    seen. 

Calei!  ^Iills  Savili.e. 

Hartford,    Conn.,   Dec.    IT,    191.5. 

[Things  appear  to  have  gone  from  bad  to  worse.  Brig.- 
Gen.  E.  M.  Weaver,  Chief  of  Coast  Artillery,  in  his  an- 
nual report  made  public  on  Dec.  18  declares  that  we 
have  not  half  enough  troops  to  man  the  coast  defences  al- 
ready built.  The  minimum  force  required  is  1,942  officers 
and  47,176  men.  Congress  in  1908  adopted  the  policy 
of  manning  half  the  fortifications  with  regular  troops 
and  half  with  state  militia.  This  policy  has  been  a 
failure.  The  states  have  not  furnished  the  men  required 
by  over  10,000,  and  the  manning  of  fortifications  in 
United  States  possessions  overseas  has  left  the  army  with 
only  half  the  men  and  officers  neccessary  to  furnish  its 
quota  for  manning  fortifications'  on  the  coast  of  the 
United  States. — Editor.] 
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The  following  clauses  are  the  usual  highway  specifica- 
tion for  grubbing: 

All  stumps,  roots,  loss  and  other  obstructions  shaU  be 
grubbed  out  and  removed  from  all  places  where  embankment? 
occur  less  than  3  ft.  in  height;  also  where  excavations  occur 
less  than  3  ft.  in  depth,  and  from  such  other  places  as  the 
engineer  may  direct. 

All  material  so  grubbed  out  shall  be  destroyed  in  the  man- 
ner   specified. 

Grubbing,  shall  be  paid  for  by  the  acre  or  fraction  of  an 
acre.  The  area  within  the  limits  of  the  slope  stakes,  when- 
ever grubbing  shall  have  been  done  thereon  by  the  contractor, 
shall  be  estimated  only  upon  cuts  up  to  3  ft.  in  depth,  and 
under  embankments  of  3  ft.  or  less  in  height,  and  upon  uni- 
form   ditches    wherever    the    engineer    may    direct. 

This  is  the  old  railroad  specification.  It  answered  the 
railroad  purpose  well  enough,  for  grubbing  is  but  a  detail 
in  that  class  of  work,  owing  to  the  heavy  cuts  and  fills 
and  the  much  narrower  width  of  roadbed.  It  is  only  with 
the  wide  roadways  and  "scratch  work"  of  roadbuilding 
that  grubbing  comes  to  the  front  as  an  important  factor. 

Grubbing  has  been  estimated  and  paid  for  in  at  least 
four  different  ways — by  lump  sum,  station,  acreage,  and 
square  rod.  All  these  methods  are  founded  on  approxi- 
mate estimates.  The  lump  sum  was  the  easiest  way 
adopted  on  small  jobs  where  the  contractor  was  in  a  posi- 
tion to  make  a  fairly  close  estimate.  Grubbing  by  the 
station  was  one  way  of  payment  used  by  the  railroads 
where  the  cut  and  fill  was  under  3  ft.  By  the  present 
system  grubbing  is  paid  for  by  the  acre  or  fraction 
thereof. 

Interpretation  of  Grubbing 

Such  a  clause  has  been  interpreted  in  two  different 
ways :  One  way  is  shown  on  the  accompanying  sketch  as 
X,  which  gives  a  measurement  of  14  ft.  This  method  is 
close  and  very  unfair.  Others  use  a  full  width  between 
the  slope  stakes,  shown  as  Y.  This  gives  a  measurement 
of  42  ft.,  which  is  more  fair  and  liberal  for  the  following 
reason:  Frequently  there  is  a  stump  on  the  slope  line 
(stump  A)  which  the  engineer  wants  removed  for  the 
sake  of  appearance.  The  same  reason  will  apply  for 
grubbing  out  the  stump  C.  Also  in  both  cases  the  stumps 
are  within  the  3-ft.  limit.  Even  using  the  Y  method  of 
computing  acreage,  in  nine  cases  out  of  ten  the  grubbing 
will  be  done  at  a  loss  to  the  contractor. 

The  present  system  of  estimating  the  cost  of  grubbing 
for  liighways  results  in  alnio.st  endless  confusion  and  wild 
guessing,  both  on  the  part  of  the  engineer  in  his  estimate 
and  the  contractor  in  bidding.  On  one  large  highway 
contract  involving  the  construction  of  25  mi.  of  mountain 
road,  bids  on  grubbing  ranged  from  $100  to  $300  per 
acre.  The  $100  man  did  not  liave  the  least  idea  of  what 
he  was  doing.  The  $300  man  figured!  a  profit  on  the 
grubbing.  In  this  case  $200  was  about  right,  as  the  grub- 
bing was  heavy  and  in  addition  to  this  there  was  a  long 
and  expensive  haul  to  get  powder. 

The  acreage  of  grubbing  in  the  present  estimates  of 
quantity  shows  only  the  amount  of  grubbing  that  comes 
within  the  specification,  and  not  what  the  contractor  will 
actually  be  required  to  do.  The  engineer  does  not  know 
the  actual  amount  that  the  contractor  will  have  to  do; 
neither  does  the  contractor,  hence  we  have  wildcat  bid- 


ding on  grubbing  and  no  cost  data  on  the  subject  that  are 
wortli  a  moment's  consideration. 

To  remedy  this  condition  the  contractor  should  receive 
payment  for  every  stump  removed,  regardless  of  the 
depth  of  cut  or  height  of  fill.  He  is  entitled  to  be  paid 
for  grubbing  stump  B,  as  much  as  for  grubbing  stump  E. 
The  idea  that  stump  B  will  cave  in  with  the  excavation  is 
".  fallacy,  as  this  course  is  never  adopted  on  construction 
vvorK,  for  ^Iien  a  contractor  is  organized  to  shovel  earth 
he  does  not  want  to  break  into  the  scheme  to  handle 
stumps. 

The  system  of  paying  for  grubbing  by  acreage  must  be 
abandoned  and  the  stumps  graded  according  to  size.  A 
convenient  and  practicable  grading  of  sizes  runs  from  6 
to  13  in.,  13  to  34  in.,  24  to  36  in.,  and  above  36  in.  No 
grubbing  should  be  paid  for  on  anything  smaller  than 
6  in.     Stumps  from  6  to  24  in.  should  be  measured  4  ft. 


Z4  'Road 
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ROAD    CROSS-.SBCTION,    SHOWING    HOW    GRUBBING 
SPECIFICATION  MAT  BE  INTERPRETED 

from  the  ground.  Stumps  over  24  in.  should  be  measured 
at  the  butt  log.  It  would  be  impossible  to  measure  large 
redwood,  cypress  and  cedar  stumps  "breast  high." 

In  the  schedule  of  quantities  submitted  to  contractors 
the  stumps  would  be  listed  like  the  following: 


The  contractor  would  then  know  just  exactly  what  he 
has  to  bid  on  and  what  he  has  to  move.  He  will  be  paid 
for  every  stump  handled.  It  would  be  but  a  short  time 
before  grubbing  would  be  standardized  in  price  according 
to  different  localities,  which  would  result  in  closer  esti- 
mates of  final  cost. 

There  is  another  feature  of  grading  stumps  which 
makes  it  a  valuable  aid  in  making  preliminary  estimates, 
especially  for  those  to  be  let  on  a  lump-sum  basis.  The 
majority  of  engineers  refuse  to  allow  waste  in  any  quan- 
tity to  shpw  on  the  profiles.  This  results  in  too  close  a 
theoretical  balance,  as  the  percentage  of  shrinkage  is 
nearly  always  underestimated.  Consequently  the  excava- 
tions will  not  make  the  embankments.  A  sag  has  to  be 
put  in  the  fill,  or  if  earth  is  borrowed  there  is  a  bill  of 
"extras"  which  makes  the  lump-sum  bid  almost  useless. 

Estimating  Shrinkage 

The  method  of  obtaining  an  estimate  of  shrinkage  in 
a  timber  country  is  as  follows :  Plot  a  trial  grade  line  on 
the  profile,  seeing  that  the  quantities  balance  reasonably 
close.  The  excavation  should  exceed  embankment  at  least 
10%.  Tlie  profile  will  give  the  center  cut  and  fill,  and  an 
experienced  man  can  stand  on  the  center  line  and  esti- 
mate where  the  slopes  will  intersect  the  ground  line. 

The  stumps  in  each  station  should  be  noted  and  re- 
corded according  to  sizes  and  kinds  of  stump,  also  the 
formation  of  soil,  whether  rock,  gravel  or  swamp.  It  is 
essential  to  note  the  kind  of  stumps,  as  some  stumps  will 
blow  out  much  easier  than  others.  For  instance,  a  4-ft.' 
fir  stump  will  leave  a  smaller  hole  than  a  4-ft.  cedar 
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stiini]).  This  should  be  bonie  in  mind  merely  as  it  woidd 
be  a  useless  relinement  to  grade  the  loss  of  excavation  by 
the  kind  of  stump  shot  out.  In  the  office  the  stumps 
should  bo  listed  according  to  cuts  and  fills. 

The  following  table  will  apply  on  the  Pacific  coast  for 
computing  loss  of  excavation  by  blowing  out  stumps. 
Fir,  cedar,  spruce,  hemlock  are  averaged  in  the  table. 

6  to  12  in 1  cu.yd.  each 

12  to  24  in 3  cu.yd.  eacli 

24  to  36  in 5  cu.yd.  each 

Above  36  in 10  cu.yd.  each 

In  swamps  where  tiie  growth  is  spruce,  hemlock,  cedar, 
maple,  50%  should  be  added  to  these  quantities,  as  it 
requires  more  dynamite  to  lift  a  stump  of  given  size, 
owing  to  the  decreased  resistance  of  the  swamp  soils.  To 
uct  shrinkage,  say  between  Sta.  20  and  30,  this  would 
average  a  4-ft.  cut  on  the  center  Mne  for  the  entire  dis- 
tance. Assuming  the  record  shows  the  soil  to  be  clay 
and  hard])an,  the  list  of  stumps  for  this  section  would 
total  65,  divided  as  follows: 

6  to  12  in 20  20  cu.yd. 

12  to  24  in 20  60  cu.yd. 

24  to  36  in 20  100  cu.yd. 

Above  36  in 5  50  cu.yd. 

65      230  cu.yd. 

In  this  cut  the  grade  line  would  have  to  be  lower  to 
uive  the  additional  2.30  cu.yd.  lost  in  blasting.  As  the 
same  condition,  however,  is  assumed  to  exist  in  the 
adjacent  fill,  the  grade  line  will  give  a  correct  balance. 

The  grubbing  clause  should  be  revised  to  include  the 
following : 

AU  stumps  and  roots  on  the  right-of-way  to  be  grubbed 
will  be  paid  for  according-  to  the  list  of  sizes  shown  on  the 
schedule  of  quantities.  Stumps  6  to  24  in.  will  he  measured 
4  ft.  above  tlie  ground,  stumps  over  24  in.  diameter  will  be 
measued  at  the  butt  log  or  on  top  of  stump. 


Fff'cQ^ff'oss  of  F©(fi®s'SiIl  M.SinI'^wsi§>'= 


The  annual  report  of  the  Interstate  Commerce  Com- 
mission just  submitted  to  Congress  summarizes  the  pro- 
gress made  thus  far  with  the  valuation  of  the  railways 
of  the  United  States.  On  Jan.  1,  1916,  field  parties 
will  have  completed  the  surveys  upon  nearly  50,000  mi. 
of  railway.  The  total  mileage  of  railway  in  the  United 
States  being  approximately  250,000  nu.,  there  will  be 
left  on  Jan.  1  about  200,000  mi.  still  to  cover,  and  it 
is  believed  that  this  work  can  be  completed  in  the  next 
four  years.  The  basis  of  this  estimate  is  as  follows:  A 
year  ago  there  were  eight  field  parties  engaged  on  road- 
way and  track  measurement  in  each  of  the  five  valuation 
districts  into  which  the  country  is  divided.  They  were 
covering  from  1,500  to  1,700  mi.  per  month.  In  the 
early  part  of  the  present  j'ear  the  field  parties  were 
increased  from  eight  to  twelve,  and  since  June  1  twelve 
"field  parties  have  been  continuously  at  work  in  each  dis- 
trict. Their  average  total  progress  from  June  to  Oc- 
tober inclusive  has  been  a  little  over  4,000  mi.  per  month, 
or  66  mi.  per  month  for  each  party.  It  is  believed  that 
with  this  number  of  parties  continuously  at  work  in  each 
district  about  45,000  to  50,000  mi.  per  annum  can  be 
covered.  The  commission  thinks  it  doubtful,  however, 
whether  with  the  present  organization  this  rate  of  pro- 
gress can  be  materially  exceeded. 

Besides  the  field  parties  handling  roadway,  track, 
bridgework,  etc.,  special  parties  have  been  organized  for 


appraising  bridges,  l)uildings,  signal  apparatus  and  other 
equipment  requiring  special  expert  knowledge.  This  de- 
partment of  the  field  force,  while  behind  with  its  work 
some  time  ago,  has  now  advanced  so  that  it  is  keeping 
pace  with  the  parties  engaged  on  the  road  surveys. 

Another  division  of  the  field  force  is  engaged  in  the 
appraisal  of  railway  lands  and  rights-of-way.  This  di- 
vision was  organized  later  than  the  field  parties  engaged 
on  roadway  measurements  and  has  not  yet  equaled  the 
rate  of  progress  made  by  them.  In  the  months  of  Aug- 
u.st,  September  and  October  the  average  monthly  progress 
of  the  land-appraisal  forces  was  about  2,500  mi.  per 
month.  This  lower  progress  has  been  partly  due  to  in- 
ability to  expand  the  force,  since  it  has  been  found  dif- 
ficult to  obtain  suitable  land  appraisers  through  the  civil- 
service  examinations.  New  examinations  have  been  held, 
however,  and  new  lists  of  eligibies  obtained  from  which 
additional  appraisers  will  be  appointed.  With  this  en- 
larged force  it  is  expected  to  bring  the  rate  of  progress 
in  the  land  division  up  to  that  in  the  roadway  division. 

In  the  telephone  and  telegraph  division  five  field  par- 
ties are  now  at  work  and  are  covering  a  total  pole-line 
mileage  of  about  6,000  mi.  per  month.  The  progress  of 
work  has  been  delayed  by  the  lack  of  information  that 
the  telegraph  companies  should  furnish.  It  has  been 
found  that  neither  the  Western  Union  nor  the  Postal 
company  has  information  as  to  the  location  of  the  greater 
part  of  its  lines. 

The  commission  indicates  that  it  has  not  yet  reached 
a  decision  as  to  the  prices  which  it  will  apply  in  making 
the  valuation  after  the  quantities  are  determined.  Ten- 
tative prices  have  been  applied  on  the  roads  where  the 
initial  valuation  has  been  made,  but  the  commission 
states  that  it  has  not  yet  made  its  decision  as  to  the 
final  prices.  It  is  collecting  a  great  mass  of  informa- 
tion as  to  market  prices,  obtained  from  catalogs,  quo- 
tations, correspondence  and  personal  investigations.  In 
addition  statements  have  been  obtained  from  the  railways 
themselves  as  to  the  prices  actually  paid,  and  these  re- 
ports have  been  checked  by  examination  of  the  railways' 
records  by  the  commission's  own  accountants.  As  to 
what  additions  should  be  made  to  the  quantities  and 
prices,  the  conimission  says : 

It  seems  to  be  universally  conceded  that  in  addition  to 
the  amount  obtained  by  the  application  of  unit  prices  to  the 
quantities  shown  by  the  inventory,  certain  additions  com- 
monly known  as  overhead  charges  must  be  made.  These 
items  are  of  significance  and  no  opinion  should  be  expressed 
upon  them  without  the  fullest  possible  information. 
The  commission  has  believed  that  it  was  wise  to  defer  the 
application  of  prices  and  the  final  statement  in  dollars  of  the 
cost  of  reproduction  new  and  the  cost  of  reproduction  new 
less  depreciation  until  such  information  was  available  as 
would  permit  the  formation  of  a  reliable  opinion. 

The  valuation  act  as  passed  by  Congress  required  the 
commission  to  ascertain  the  original  cost  of  each  piece 
of  property  owned  by  the  railways.  The  commission 
says  that  experience  has  demonstrated  the  impossibility 
of  carrying  out  this  requirement  of  the  act.  The  liost 
that  can  be  done  is  to  obtain  the  records  of  original 
cost  where  they  are  still  in  existence.  In  many  cases 
improvements  and  additions  to  railways  hqve  been  charged 
as  part  of  the  operating  expenses.  In  other  cases  cap- 
ital has  been  dra^vn  upon  to  pay  operating  expenses.  The 
commission  states,  however,  that,  broadly  speaking,  it 
can  usually  be  determined  how  mijch  money  has  gone 
into  the  railroads. 
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By  Tiiouxdike  Savili.e* 

In  coiiductiiit;  an  investigation  of  the  niortar-niaking 
properties  of  certain  sands  and  gravels  from  several  lo- 
calities in  New  Hampshire  and  Vermont/  some  pecu- 
liarities in  the  results  of  the  tests  marked  two  of  the 
sands  as  having  points  of  particular  interest.  The  tests 
■were  conducted,  with  a  few  modifications  and  additions, 
after  the  procedure  of  the  laboratories  of  Westing- 
house  Church  Kerr  &  Co.,  as  explained  hy  Cloyu  il. 
Chapman  in  Encjineering  Xeii:^,  Feb.  5  and  Mar.  12. 
1914. 

The  ratios  of  the  tensile  strengths  of  1  : 3  mortars 
made  with  five  of  the  sands  tested  compared  to  the 
strengths  of  1 :  3  mortars  of  standard  Ottawa  sand  made 
at  the  same  time  are  given  in  the  table.  Some  of 
the  tests  with  standard  sand  fell  below  minim.um  spe- 
cification, due  in  large  measure  to  the  cement  used.  The 
relative  strengths  of  mortars  of  the  different  sands  wlien 
compared  with  standard  sand  made  at  the  same  time  and 
under  the  same  conditions  were  affected  little.  This  was 
shown  by  making  tests  with  the  same  sands  in  a  few  in- 
stances with  a  different  cement,  the  tests  showing  greater 
strength,  but  the  ratio  to  .standard  sand  being  about  the 
.same.  This  article  does  not  purport  to  indicate  what  the 
proper  results  of  tests,  tensile  or  otherwise,  ought  to  be. 
It  presents  merely  the  effects  of  certain  impurities  in 
sands  upon  their  relati\e  mortar-making  qualities. 

RESULTS   OF   TENSILE    TESTS.    RATIO    THIS  SAND 

TO   OTTAWA 

Sample  Occurrence      Impurity  3  Days,  7(.  7  Days,  %  28  Days,  % 

21  Concord                  36  34  47.8 

40          Portsmouth         Fe-On              SS  71  82.8 

22  Pompanusuc  CaCO,  160  123  188.0 
35  Pompanusuc  CaCOa  135  130  142.0 
28          River                       158  110  142.0 

The  sand  from  Portsmouth  has  the  same  uniformity 
coefficient,  the  same  effective  size  and  the  same  general 
appearance  as  the  sand  from  Concord.  Both  are  fine 
aod  even  in  texture,  and  a  weak  mortar  would  be  ex- 
pected. The  Portsmouth  sand  (No.  40),  however,  tests 
well,  while  that  from  Concord  (No.  21)  tests  low.  Micro- 
scopic examination  showed  numerous  red  particles  in  the 
Portsmouth  sand,  which  when  tested  gave  a  strong  re- 
action for  iron.  They  are  probably  of  the  nature  of 
bog  iron  ore  (limonite  =  2  FeoOa  +  3  H,0).  This 
ingredient  in  the  sand  causes  the  mortar  to  set  very 
slowly  and  to  attain  a  much  greater  ultimate  strength 
than  it  otherwise  would,  making  of  a  naturally  ]>oot  sand 
one  of  fair  strength.  The  mode  of  occurrence  of  this 
sand  the  writer  has  been  unable  to  ascertain,  and  hence 
the  large  amount  of  iron  in  it  is  unaccounted  for. 

The  sands  from  the  Pompanusuc  (Vermont)  region 
(Nos.  22  and  35),  which  contain  a  high  percentage  of 
calcium  carbonate  (CaCOg)  cement,  are  naturally  of  good 
quality,  but  the  addition  of  the  CaCOj  causes  an  ex- 
tremely strong  mortar,  testing  well  over  125%  compared 
with  mortars  of  standard  Ottawa  sand  of  similar  pro- 
portioning. These  .sands  and  gravels  are  from  kame  de- 
posits and  are  of  glacial  origin,  the  calcium  carbonate 
being  derived  from  particles  of  calcite  schist  from  the 

•Field  Assistant  in  Surveying.  Thayer  School  of  Civil  En- 
gineerinK,   Hanover,   N,   H. 

'Condensed  from  a  thesis  presented  for  the  degree  of  Civil 
Engineer,  In  April,  1915,  to  the  Thayer  School  of  Civil  Engi- 
neering, Dartmouth  College. 


scliist  areas  to  the  north.  Not  only  is  there  much  of 
this  schist  among  the  stones  composing  the  gravel,  Ijut 
the  gravel  itself  is  strongly  cemented.  It  was  necessary 
to   break   it   up    before   making   briquettes,   and   on   ac- 


^ 


PIGS.  1  AND  2.  MICRO- PHOTOGRAPHS  OF  CONCORD  SAND 
(NO.  21)  AND  PORTSMOUTH  SAND  (NO.  40) 

Left — (No.  21)  Showing  uniformity  of  sizes  and  presence 
of  nothing  but  quartz  fragments.  Right  (No,  40) — Showing 
similarity  of  sizes  to  Concord  sand.  White  particles  are 
mostly  quartz,  dark  particles  hornblende  and  basalt.  Dark 
particle   in   center  is  only   limonite    fragment   in   photograph 

count  of  this  artificial  grading  of  sizes  no  sieve  analysis 
was  made. 

The  fact  that  the  conditions  under  which  the  tests 
were  made  were  fairly  uniform  is  shown  by  computing 
the  probable  error  of  the  means  by  the  methods  of  least 
squares.  From  these  computations  the  probable  error 
of  the  mean  of  fifty-two  T-day  tensile  tests  on  1 :  3  stand- 
ard sand  (Ottawa)  mortars  was  ±2.4T6  lb.,  or  1.35%, 
and  that  of  fiftv-four  28-dav  tests  was  ±3.82  lb.,  or 
1.64%. 


The  so-called  International  Euad  Congress  held  in 
Worcester,  Mass.,  Dec.  14  to  17,  under  the  auspices  of 
the  Worcester  Chamber  of  Commerce,  was  a  notable  gath- 
ering of  New  England  road  officials.  The  attendance 
was  about  1,000,  and  several  papers  of  interest  to  en- 
gineers were  read.  These  will  be  published  in  full  by 
the  Worcester  Chamber  of  Commerce  through  the  sec- 
retary of  the  congress,  Herbert  N.  Davison. 

One  of  the  most  notable  papers  was  that  of  William 
E.  McClintock,  on  "The  History  of  Highway  Develop- 
ment in  Massachusetts."  Mr.  McClintock  was  for  many 
years  Chairman  of  the  Massachusetts  Highway  Commis- 
sion, and  his  paper  is  a  valuable  collection  of  remin- 
iscences and  early  experience  in  .state-road  building.  This 
state  enjoys  the  distinction  of  being  about  the  only  one 
which  has  followed  a  con.sistent  policy  in  state-road  build- 
ing for  over  20  yr.,  and  the  material  Mr.  McClintock 
has  put  on  record  will  be  much  sought  by  future  his- 
torians and  investigators  of  this  present  remarkable  pe- 
riod of  road  building. 

Papers  of  general  interest  were  those  of  Logan  Waller 
Page,  Director  of  the  United  States  Office  of  Public  Roads 
and  Rural  Engineering,  on  "What  the  United  States 
Is  Doing  for  the  Goo{l  Roads  ilovement,"  and  W.  A. 
McLean,  Engineer  of  Highways,  Department  of  Public 
Works,  Province  of  Ontario,  on  "The  Development  of 
Improved  Highways  in  Canada  and  What  It  Means  to 
the  Dominion."  Mr.  Page's  paper  was  largely  a  dis- 
cussion of  the  economics  of  road  construction,  and  that 
of  l\[r.  ]\IcLean  dealt  larselv  with  organization  and  ac- 
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(•oiii]ilislHiu'nts  ol'  the  highway  ilciiartments  oL'  tin;  Can- 
adian provinces. 

Tlie  <;unc'ral  siibject  of  road-buildini;  nuitorial-!  was  dis- 
cussed in  paj)ers  bj'  W.  W.  Crosby,  Consultino-  Enjjineer, 
Baltimore,  JId.,  and  Dr.  Joseph  Hyde  Pratt,  State  Geolo- 
jrist  of  North  Carolina.  A  deliate  on  the  relative  merits 
of  natural  aud  refined  asphalt,  which  was  scheduled  to 
take  place  between  Clitford  Richardson,  of  the  Barber 
As]ihalt  Co.,  aud  Leroy  M.  Law,  of  the  United  States 
Asphalt  Refining  Co.,  did  not  take  place  as  5Ir.  Law  was 
the  only  one  of  the  eoutestants  present.  His  paper  on 
"The  ilerits  of  Refined  Asphalt  Roads"  gave  a  very  good 
sumuiary  of  what  has  been  accomplished  with  the  use 
of  the  petroleum  asphalts,  particularly  those  from  Jlexico. 

City  street  pavemejits  were  treated  in  papers  by  George 
W.  Tillson,  Consulting  Engineer  of  the  Borough  of  Brook- 
lyn, N.  Y.,  and  Henry  Welles  Durham,  Consulting  En- 
gineer, New  York  City.  Mr.  Tillson  went  on  record 
as  favoring  a  sand  cushion  rather  than  a  mortar  bed 
for  stone-block  and  brick  pavements.  He  considers  the 
sand  bed  necessary  for  resiliency  and  holds  that  the  mor- 
tar bed  will  result  in  a  more  noisy  pavement.  j\Ir.  Dur- 
ham's paper  gave  an  excellent  summary  of  the  history 
of  granite-block  pavement  and  of  the  improvements  in 
practice  in  this  country  and  abroad. 

The  financing  of  street  improvements  was  the  subject 
of  an  excellent  address  by  Nelson  P.  Lewis,  Chief  En- 
gineer of  the  Board  of  Estimate  and  Apportionment, 
New  York  City.  Some  very  convincing  arguments  were 
presented  to  establish  the  fallacy  of  long-term  bonds  for 
temporary  improvements.  He  believes  that  a  large  pro- 
portion of  the  cost  of  street  improvements  in  the  great 
cities  should  be  borne  by  local  property  which  is  di- 
rectly benefited — in  other  words,  the  public  should  obtain 
its  just  part  in  the  unearned  increment  on  real  estate. 

The  paper  of  W.  H.  Connell,  Chief  of  the  Bureau  of 
Highways,  Philadelphia,  Penn.,  on  "The  Organization  of 
Highway  Departments,"  was  chiefly  a  description  of  a 
system  for  keeping  in  touch  with  the  many  street  jobs 
under  way,  conditions  of  pavement,  etc.,  in  a  great  city, 
by  the  use  of  wall  maps  and  colored  pins.  With  the 
help  of  combinations  of  these  pins  and  the  use  of  a  vis- 
ible card  index  the  chief  of  the  bureau  is  able  to  answer 
promptly  all  ordinary  inquiries  as  to  the  status  of  the 
work,  condition  of  the  pavement,  etc. 

The  concrete  roads  of  Milwaukee  County,  Wisconsin, 
the  methods  of  construction,  maintenance  and  other  es- 
sentials, were  the  subject  of  a  paper  by  Herbert  J.  Knel- 
ling, County  Highway  Commissioner.  Concrete,  and 
steel  and  concrete  highway  bridges  were  discussed  in  a 
paper  bv  J.  R.  Worcester,  Consulting  Engineer,  Boston, 
Mass. 

A  paper  of  considerable  interest  to  engineers  was  that 
of  Edwin  Duffey,  Commissioner  of  Highways  of  New 
York  State.  Mr.  Duffey  stated  that  under  his  admin- 
istration the  New  York  State  Highway  Department  is 
reverting  largely  to  the  construction  of  waterbound  mac- 
adam roads — more  miles  of  this  type  are  now  under 
construction  in  New  York  than  of  any  other  one  type. 
He  seemed  to  consider  the  experience  with  bituminous 
macadam  unsatisfactory.  He  spoke  favorably  of  con- 
crete f)avements,  the  standard  width  for  which  his  de- 
partment has  made  17  ft.  He  thought  conservatism 
should  be  the  rule  of  the  department,  which  now  has 
$32,000,000  worth  of  work  under  way. 


The  other  ])apers  covered  a  variety  of  sultjects  from 
the  automobile  and  horse  owners'  point  of  view.  There 
were  numerous  entertainments  and  an  exhibit  of  road- 
building  materials  and  machinery.  A  registration  fee 
of  $3  was  charged  each  of  the  delegates  except  those  who 
had  a  part  in  the  program. 

Si 

MaaEaSenaanase  aiadl  IRepanip  off 

Milwaukee  County,  Wisconsin,  has  adopted  concretxj 
pavement  almost  exclusively  for  road  surfacing.  Of  this 
type  of  construction  40,000  sq.yd.  was  built  in  li}12; 
218,000  sq.yd.  in  1913;  264,000 ^sq.yd.  in  1914;  399,000 
sq.yd.  in  1915,  and  about  350,000  sq.yd.  will  be  built 
during  the  coming  year.  All  these  pavements  are  IC  or 
18  ft.  wide,  8  in.  thick  in  the  middle  and  6  in.  thick  at 
the  sides.  The  following  notes  on  the  maintenance  and 
repair  of  these  pavements  are  from  a  paper  ijy  Herbert  J. 
Kuelling,  Highway  Commissioner,  Milwaukee,  Wis.,  read 
Dec.  16  at  the  Worcester,  Mass.,  Road  Congress. 

The  best  method  of  repairing  small  depressions  is 
to  first  sweep  the  pavement  surface  with  a  steel  broom 
to  loosen  any  dirt;  after  which  the  spot  is  thoroughly  swept 
with  fiber  street-cleaning  brooms  and  finally  with  ordinary 
house  brooms  to  remove  all  dust  and  dirt  possible.  The 
depression  is  then  covered  with  hot  Tarvia-X  and  covered 
with  coarse  sand  or  screenings,  after  which  it  may  be 
opened  to  traffic. 

If  the  depressions  are  of  considerable  depth,  one  of 
two  methods  may  be  employed.  The  depression  is  cleaned 
as  already  described,  then  tar  painted  and  brought  to  grade 
with  crushed  stone.  Care  must  be  taken  not  to  have  stone 
larger  in  size  than  the  depth  of  the  depression.  The  stone 
is  tamped  in  place  with  hand  tampers  or  with  a  road  roller 
The  voids  in  the  tamped  stone  are  then  filled  with  a  bi- 
tuminous binder,  allowing  about  1  gal.  per  sq.yd.  per  in. 
of  depth.  This  is  the  quickest  way  to  make  repairs  and 
prevents  interruption  to  traffic  for  any  length  of  time. 
The  second  method  is  to  cut  out  the  poor  place  entirely 
and  after  trimming  the  sides  of  the  hole  and  thoroughly 
sprinkling  the  surrounding  concrete  with  water,  to  fill 
the  hole  with  new  concrete  of  the  same  mixture  as  the 
original  road. 

In  Milwaukee  County  it  has  been  found  economical  to 
have  a  small  maintenance  crew,  consisting  of  a  foreman 
and  four  laborers  with  a  team  and  wagon,  go  over  all  the 
roads  once  or  twice  each  year.  This  maintenance  crew 
under  average  conditions  fills  all  cracks,  bad  joints  and 
small  pits  in  from  1  to  2  mi.  of  18-ft.  concrete  pavement 
per  day.  at  a  cost  of  from  $15  to  $30  per  mi.  for  labor 
and  materials. 

An  experiment  has  been  tried  of  treating  the  entire 
surface  of  some  pavements  with  from  I/3  to  14  gal. 
of  tar  per  sq.yd.,  applied  with  a  power  spraying  device. 
Care  is  of  course  taken  to  have  the  surface  thoroughly 
clean.  If  a  second  application  is  made,  asphalt  may  be 
used  instead  of  tar,  as  it  has  been  founcl  the  asphalt 
will  adhere  to  the  tar  where  it  will  not  adhere  to  the  origi- 
nal concrete  surface.  These  experiments  have  not  yet 
progressed  far  enough  to  warrant  any  ccinelusions,  but  Mr. 
Kuelling  seemed  convinced  that  a  successful  means  of 
treating  concrete  roads  in  this  manner  would  soon  be  de- 
veloped as  a  result  of  the  work. 
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The  complete  interruption  of  traffic  on  the  Woodlawn- 
New  Haven  electric-traction  zone  of  the  New  York,  New- 
Haven  &  Hartford  R.E.  during  the  storm  of  Dec.  13 
and  14  (as  described  in  Engineering  News,  Dec.  16) 
and  the  crippled  condition  of  the  road  for  several  days 
thereafter  appear  to  have  been  due  entirely  to  broken 
signal  and  feeder  wires.  There  seems  to  have  been  no 
other  part  of  the  electric-traction  equipment  in  serious 
trouble.  A  casual  inspection  of  the  zone  just  after  the 
storm  (by  observation  from  apjiroaches  to  the  right-of- 
way  and  from  the  rear  end  of  one  of  the  early  trains) 
showed  inmimerable  breaks  of  the  auxiliary  circuits  along 
the  60-mi.  stretch — and  but  little  else.  The  catenary 
overhead  contact  system  was  undisturbed,  the  only  trouble 
apparent  being  a  few  loose  hangers  between  messenger 
cable  and  running  wire  at  one  point — due  probably  to 
arcing  of  a  locomotive  pantograph  at  ice  barriers.  No 
catenary  bridges  were  damaged,  and  none  of  the  short 
masts  holding  the  signal  and  feeder  wires  above  these 
bridges  showed  trouble — beyond  three  cases  of  bent  cross- 
arms.  There  were  many  broken  insulators  but  no  plain 
evidence  of  whether  these  failed  first  or  as  the  result  of 
unbalanced  pull  as  the  wire  spans  snapped  under  their 
ice  load. 

Minneapolis  has  added  its  name  to  the  rajjidly  growing 
list  of  cities  that  have  substituted  liquid  chlorine  for 
hj-pochlorite  of  lime  to  disinfect  their  water-supply.  The 
change  was  recommended  in  November,  1915,  by  F.  W. 
Cappelen,  citv^  er.gii.eer.  A  contract  was  promptly  let 
to  Wallace  &  Tiernan,  New  York  City,  for  the  installation 
of  three  liqixid-chlorine  outfits  with  a  capacity  to  treat 
60,000,000  gal.  a  day  each.  The  contract  price  was  $3,000. 
The  apparatus  is  of  the  solution-feed  manual-control  type, 
similar  to  that  at  Buffalo. 

The  arrangement  of  the  new  filtration  plant  necessitated 
three  units,  duplicate  machines  for  regular  service  and  a 
third  in  another  part  of  the  plant  for  use  in  the  event  of 
an  emergency  making  it  necessary  to  cut  off  the  clear- 
water  reservoir  and  resort  to  direct  pumping.  A  0.15 
solution,  or  1  part  per  million,  is  being  used.  The  offi- 
cials believe  the  the  cost  will  be  about  10c.  per  1,000,000 
gal.,  or  only  one-fourth  that  of  the  "hypo"  process  at 
the  last  price  paid.  L.  I.  Birdsall  is  superintendent  of 
filtration.  The  liquid  chlorine  is  being  obtained  from 
the  Niagara  Falls  plant  of  the  Electro-Bleaching  Gas 
Co.,  New  York  City. 

City  Engineer  Cappelen  began  his  investigation  when 
the  war  demand  sent  hypochlorite  prices  soaring,  and 
Huron,  S.  D.,  and  other  cities  in  the  Northwest  began 
inquiring  whether  ilinneapolis  would  take  care  of  their 
needs  temporarily  should  their  supplies  be  shut  off. 


A  200,000-kw.  steam-electric  power  station  wiU  imme- 
diately be  erected  at  Windsor,  W.  Va.  (between  Wells- 
burg  and  Wheeling  on  the  Ohio  Eiver),  by  the  American 
Gas  and  Electric  Co.,  of  New  York  City,  a  concern  having 
plants  at  Atlantic  City,  N.  J. ;  Wheeling,  W.  Va. ;  Scran- 
ton,  Penn. ;  Canton,  Newark,  Tremont,  Mt.  Vernon,  Fbs- 
toria,  New  Lexington,  Lancaster  and  Tiffin,  Ohio;  Elwood, 
Alexandria,  Marion  and  Muncie,  lud. ;  and  Eockford,  111. 
Tliis  will  be  a  wholesale  station  to  supply  the  other  plants 
of  the  company  and  will  also  sell  large  blocks  of  power 
to  street  railways,  manufacturers  and  other  electric  com- 
panies. 

The  initial  installation  will  be  two  30,000-kw.  turbine 
units,  and  this  will  be  added  to  until  200,000  kw.  is 
reached.  The  present  aggregate  capacity  .of  the  com- 
pany's generating  plant  is  80,000  kw.  The  plant  has  been 
designed  by  Sargent  &  Lundy,  of  Chicago.  Contracts  have 
been  let  to  the  Foundation  Co.,  of  New  York,  for  the 
construction  of  intake  tunnels  and  building  and  machinery 
foundations ;  it  is  believed  that  this  company  will  also  se- 
cure the  contract  for  the  biiilding.  The  General  Electric 
Co.  will  furnish  the  turbines  and  Babcock  &  Wilcox  the 
boilers.  It  is  expected  that  the  plant  will  be  ready  for 
operation  some  time  in  191G.  A  contract  has  been  made 
with  a  neighboring  mine  to  supply  the  fuel  requirements 
of  the  entire  plant  for  the  next  45  years.  A  douljle- 
circuit  heavy  steel-tower  line  will  be  at  once  constructed 
to  Canton  and  operated  at  140,000  volts.  Connection  will 
also  be  made  with  the  company's  present  system  at  "WHieel- 
ing  and  Newark. 

A  local  business  will  be  developed  by  the  company, 
inducements  being  offered  to  consumers  with  high  load 
factors.  A  large  acreage  was  secured  by  the  company 
in  buying  land  for  its  station,  and  this  will  be  sold  at  mod- 
erate prices  to  desirable  customers.  Local  service  will  be 
given  at  11,000  volts. 

WBi^b®!?"!^!!^^!?^^^®!^  IE.s£p®ipa®sac®s 

A  notable  series  of  papers  and  discussions  on  tlie 
general  suljject  of  "Filter  Troubles"  was  presented  at  the 
meeting  of  the  New  York  Section  of  the  American  Water- 
AA'orks  Association  on  Dec.  16.  The  main  papers  were: 
"Eesanding  Problems  at  Albany,"  by  G.  E.  Willcomb; 
"Iron  Eemoval  by  Eapid  Sand  Filtration,"  by  F.  E.  Hale  ; 
and  "Airbound  Difficulties  at  Wilmington,  Del.,"  by  E.  M. 
Hoopes.  In  addition  less  formal  papers  or  talks  by  F.  W. 
Green,  G.  E.  Spalding,  E.  G.  Manahan,  S.  M.  Van  Loan 
and  A.  A.  Tolson  were  scheduled. 

The  airbound  filter  difficulties  at  Wilmington,  described 
by  ilr.  Hoopes,  were  cavised  by  cracks  in  the  filter  floor 
separating  the  slow  sand  filters  from  the  clear-water  reser- 
voir. Air  passed  from  the  space  above  the  water  in  the 
reservoir  up  into  the  filters,  resulting  at  times  in  serious 
air  binding  and  making  it  necessary  sometimes  to  siphon 
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water  off  the  toi>  of  the  bed.  When  these  difficulties  are  at 
their  worst,  sole  reliance  has  to  be  placed  on  the  chlorina- 
tion  of  tlie  water. 

Mr.  Green  stated  that  in  studying  red-water  difficulties 
at  the  T.ittle  Falls  plant  of  the  East  Jersey  Water  Co. 
he  had  been  working  on  the  carbonic-aeid  theory  and  had 
added  lime  to  the  water  to  neutralize  the  carbonic  acid. 
Experiments  are  now  being  made  with  an  electrolytic 
process  which  he  did  not  wish  to  describe,  as  it  is  proposed 
to  patent  it.  Oiling  ditches  to  prevent  mosquito  breeding 
in  the  meadows  forming  a  part  of  the  Passaic  River  drain- 
age area,  from  which  the  Little  Falls  plant  takes  its 
water,  has  at  times  given  some  trouble  at  the  filter  plant. 
When  rains  come  and  the  ditches  are  overflowed,  wash- 
ing out  the  oil,  the  meadow  grass  is  killed.  This  increases 
the  organic  matter  in  the  water  to  such  an  extent  that 
it  is  not  always  possible  to  add  as  much  chlorine  as  is 
necessary  for  disinfecting  purposes.  Remarks-  by  Mr. 
Green  and  later  by  George  A.  Johnson  were  made  to  the 
effect  that  it  might  prove  desirable  for  water-works  plants 
to  install  their  own  apparatus  for  reducing  a  disinfecting 
agent,  instead  of  buying  either  hypochlorite  of  lime  or 
liquid  chlorine.  War  prices,  jiarticularly  as  regards  hypo- 
chlorite, may  hasten  such  action  by  municipalities.  Mr. 
Johnson  went  so  far  as  to  state  that  if  at  the  introduction 
of  the  use  o'f  hypochlorite  as  much  had  been  knowai  as 
at  present,  instead  of  hypochlorite  of  lime  becoming  the 
vogue,  water-works  plants  would  have  put  in  apparatus 
for  producing  hypochlorite  of  sodium  from  common  salt. 
Just  now  hypochlorite  costs  something  like  $150  a  ton, 
as  compared  with  $20  to  $30  a  year  ago.  The  liquid- 
chlorine  prices  have  advanced  from  25  to  50%  on  account 
of  the  war. 

The  destructive  eff'ect  of  alum  on  the  i^iping  of  the  me- 
chanical-filter plant  of  the  Hackensack  Water  Co.  was 
described  by  Mr.  Spalding.  Brass  piping  had  to  be  re- 
newed at  intervals  of  a  year  and  a  half  or  two  j'ears  on 
account  of  the  destructive  action  of  the  alum.  The  pipes 
not  only  leaked,  but  clogged.  Sections  were  cut  out  and 
eventually  the  pipe  had  to  be  renewed.  A  2-in.  brass  pipe 
lost  17  lb.  weight  per  12-ft.  length  within  two  j'ears  or 
so.  A  ll/2-in.  brass  pipe  decreased  in  weight  from  36 
to  2G  lb.  per  12-ft.  length  in  a  period  of  four  years.  To 
meet  these  troubles  bronze-composition  pipe  with  slip- 
joint  fittings  was  tried,  and  later  cojiper  pipe  was  used. 
The  copper  seems  to  have  stood  better  than  the  bronze. 
The  slip  joints  permit  the  easy  removal  of  any  defective 
lengths  of  pipe,  besides  providing  a  pipe  of  uniform 
thickness  all  the  way. 

§5 

A  Proposed  Bond  Issue  of  .¥7,000,000  for  street  improvement 
work  win  probably  be  voted  on  in  Pittsburgh,  Penn.,  early 
in  1916. 

A  Steel  Truss  Dridge  over  the  Spokane  River  at  Spokane, 
Wash.,  collapsed  on  Dec.  IS  under  two  passing  street  cars. 
Seven  persons  vfere  killed  and  10  injured  in  the  accident. 
Details  are  not  available  as  this  issue  goes  to  press. 

A  Dranbridge  Accident  on  the  Chicago,  Burlington  & 
Quincy  R.R.  occurred  Nov.  27  at  Quincy,  111.  A  train  from 
St.  Louis  had  stopped  at  the  Mississippi  River  bridge  while 
the  draw  was  opened  to  let  a  vessel  pass,  and  the  engineman 
started  without  waiting  for  the  hand  signal  which  would 
have  notified  him  that  the  bridge  was  closed.  The  engine 
went  into  the  river,  leaving  the  tender  and  train  on  the 
track,  and  the  only  damage  to  the  bridge  was  the  knocking 
off  of  a  small  portion  of  the  coping  of  the  pier  at  the  end 
of  the  swing  span.  The  engineman  and  fireman  were 
drowned. 


A  LnrKC  TrnnsverHe  TcKtluK  Machine  for  the  Bureau  of 
Standards  is  asked  for  in  the  report  of  the  United  States 
Secretary  of  Commerce  and  Labor.  The  machine  Is  to  be 
suitable  for  "tcstiuK  full-slzod  plate  girders,  arches,  floor 
constructions,  and  similar  work." 

A  Utility  ConiinlHMlon  In  Alberta,  Can.,  was  recently  created. 
It  will  exciclse  a  general  supervisory  control  over  all  public 
utilities  in  the  province  and  also  act  as  an  advisory  board  on 
municipal  Improvements  involving  bond  issues.  The  chairman 
receives  a  salary  of  $7,200,  and  each  of  the  other  members 
$G,000. 

Excavation  from  the  Culebru .  Slides,  at  Panama,  during 
the  week  ending  Tuesday,  Nov.  23,  amounted  to  303,850  cu.yd., 
according  to  the  "Canal  Record"  of  Nov.  24.  On  Monday, 
Nov.  22,  48,622  cu.yd.  were  excavated  in  24  hr.,  the  highest 
record  for  a  day's  excavation  in  the  cut.  Of  the  three  15-yd. 
dipper  dredges  working  at  the  slide,  the  highest  record 
for  the  week  was  made  by  the  "Cascadas,"  which  excavated 
83,205  cu.yd. 

The  Pnnnnin  Cannl  was  temporarily  opened  on  Dec.  20  to 
permit  the  passage  of  six  small  vessels  which  had  been  wait- 
ing at  Panama  since  the  closing  of  the  canal  on  Sept.  IS  be- 
cause of  the  slides  in  Gaillard  cut.  The  slides  have  been 
removed  only  sufliciently  to  allow  these  small  boats  to  pass, 
and  the  canal  will  be  again  closed  pending  the  final  clearing 
of  the  channel.  No  prediction  is  made  as  to  when  this  will 
take   place. 

A  Proposed  $3,000,000  Se«erase  Loan  at  Milwaukee  for 
carrying  on  the  intercepting-sewer  work  in  that  city  was  re- 
cently defeated  in  the  city  council.  The  loan  has  been  In- 
cluded in  the  budget  for  1916  and  will  come  before  the  council 
for  passage  in  January.  Its  passage  will  require  a  three- 
quarters  vote  of  the  council.  It  is  stated  that  the  nine 
Socialist  members  of  the  council  are  opposed  not  merely  to 
this  loan  but  to  the  whole  sewerage  improvement.  If  the 
loan  fails,  progress  on  the  sewerage  work  will  be  confined  to 
an  outlay  of  half  a  million  a  year,  requiring  a  period  of  16 
or  17   years   instead   of  5   or   6   to  complete  the   work. 

The  Coniiuissiou  Plan  of  Municipal  Government  exists  in  SI 
of  the  204  cities  of  the  United  States  estimated  to  have  a 
population  of  30,000  or  upward  in  1915,  according  to  informa- 
tion collected  by  the  United  States  Bureau  of  the  Census. 
These  81  cities  are  located  in  26  states,  distributed  as  fol- 
lows: 5  in  New  England;  27  in  other  northern  states  east  of 
the  Mississippi  River;  16  in  still  other  northern  states  lying 
between  the  Mississippi  River  and  the  Pacific  Coast  states;  9 
on  the  Pacific  Coast;  24  in  the  South.  New  Orleans,  with  an 
estimated  population  of  365,000,  is  the  largest  city  in  which 
the  commission  plan  has  already  gone  into  effect,  but  on  Jan. 
1,  1916,  the  plan  will  go  into  effect  at  Buffalo,  which  has  an 
estimated  population  of  460,000.  The  great  majority  of  the 
commissions  consist  of  five  members,  but  a  few  have  six  or 
seven,  and  some  have  three,  and  one  has  four.  The  salaries 
paid  the  commissioners  range  from  $7,000  a  year  in  Birming- 
ham, Ala.,  to  $500  a  year  in  Jackson,  Mich.,  and  Springfield, 
Ohio.  The  terms  of  office  range  from  one  to  four  years.  The 
salaries  of  the  mayors  in  the  123  cities  of  30.000  population 
and  upward  not  under  the  commission  plan  range  from  $15,000 
a  year  for  New  York  to  $100  a  year  for  Flint,  Mich. 

Motor-Car  Speed  Rrenlation,  based  on  the  weight  of  the 
car,  was  proposed  by  Rear-Admiral  Geo.  W.  Baird  in  a  recent 
meeting  of  the  Washington  Society  of  Engineers  at  Wash- 
ington, D.  C.  Rear-Admiral  Baird  said:  "It  is  not  possible 
to  make  a  speed  rule  to  satisfy  everybody,  but  a  rule  may 
be  made  which  will  be  considered  fair  to  the  great  majority. 
Basing  a  proposed  rule  on  the  energy  of  motion  of  the  auto- 
mobile, let  us  take  W  as  the  weight  of  the  car  in  long  tons 
and  S  as  the  speed  in  miles  per  hour;  then  we  will  have  the 

formula,  S=  "V  m"'  which  is  empirical  but  approximately  fair. 
Then  taking  three  examples  we  will  have  the  following:  For 
a  light  runabout  weighing  about  1,200  lb.,  S  =  15.2;  for  a 
touring  car  weighing  l.SOO  lb.,  S  =  12.5;  and  for  a  truck 
weighing  two  tons  with  a  load  of  four  tons,  S  =  4.56.  This 
may  be  opposed  by  car  builders  who  will  be  required  to 
make  changes  in  their  gears,  and  it  may  be  opposed  by  own- 
ers of  high-priced  and  better-made  cars  which  are  neces- 
sarily heavier,  but  it  is  not  likely  to  be  opposed  by  pedes- 
trians." 

The  New  Freight  Terminal  of  the  Lehigh  Valley  R.R.,  in 
Buffalo,  N.  T.,  was  formally  opened  on  Dec.  15.  The  terminal 
consists  of  a  team-track  yard  and  two  buildings — a  two-story 
office  building,  111x60  ft.  in  plan,  and  a  fireproof  shed,  700x60 
ft.  The  office  building  contains  two  storage  rooms,  one  for 
damaged  shipments  and  the  other  for  perishable  freight.  Of 
the  700-ft.  length  ot  the  shed,  600  ft.  is  taken  up  by  floor 
space.  There  are  three  sections  which  have  fireproof  walls 
with    doors    protected    by    automatic    fireproof    steel    curtains. 
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An  automatic  scale  is  provided  every  75  ft.  There  is  a  plat- 
form on  the  street  side  for  the  convenience  of  w^agons.  On 
the  opposite  side  there  is  a  platform  at  which  47  cars  can 
be  unloaded  at  once.  In  the  yard  there  are  13  team-tracks 
with  capacity  for  150  oars.  Each  pair  of  tracks  is  divided  by 
a  45-ft.  roadway  paved  with  Belgian  block.  An  especially 
interesting  detail  is  that  one  of  the  bumpers,  which  are  of 
concrete,  can  be  used  as  an  unloading  platform  for  end-door 
cars.  There  is  a  ramp  leading  to  the  top  of  the  bumper. 
Cars  can  unload  onto  this  bumper  from  two  adjacent  tracks. 
Included  in  the  equipment  of  the  yard  is  a  40-ton  crane.  The 
entire  yard  will  be  inclosed  by  a  brick  wall.  The  new  passen- 
ger terminal  of  the  railroad  is  being  constructed  opposite  the 
freight  terminal. 


Mr.  .7.  \V.  Fo.\  has  been  appointed  Valuation  Engineer  of 
the  Central  of  Georgia  Ry.  He  succeeds  Mr.  H.  D.  Pollard, 
who   recently  resigned. 

Mr.  O.  K.  Morgan,  Office  Engineer  of  the  Carolina,  Clinch- 
field  &  Ohio  Ry.,  at  Johnson  City,  Tenn.,  has  assumed  the 
duties  of  the  late  Ward  Crosby  as  Chief  Engineer  of  the  road. 

Mr.  Sledge  Tatum,  M.  Am.  Soc.  C.  E.,  has  been  designated 
Acting  Chief  Geographer  of  the  United  States  Geological 
Survey  by  Secretary  Lane  He  will  continue  to  serve  also 
as  Geographer  in  Charge  of  the  Rocky  Mountain  Division. 

Mr.  Joseph  K.  Gannett,  Chief  Draftsman  of  the  valuation 
and  the  grade-crossing-elimination  departments  of  the  New 
York,  Chicago  &  St.  Louis  R.R.,  at  Cleveland,  has  accepted  the 
position  of  Assistant  Chief  Engineer  of  the  Samuel  Austin  & 
Son  Co. 

Mr.  G.  W.  Rathjens,  .\ssoc.  M.  Am.  Sod.  C.  E.,  Chief  Engi- 
neer of  the  Twin  City  Brick  Co.,  of  St.  Paul.  Minn.,  has  been 
appointed  a  member  of  the  new  Charter  Commission  of  St. 
Paul.  Mr.  Rathjens  is  also  President  of  the  Public  Affairs 
Committee  of  that  city. 

Mr.  Fred  C.  Alber.  Commissioner  of  City  Parks  of  Cleve- 
land, Ohio,  has  resigned  to  become  City  Manager  of  Newburgh, 
N.  T..  at  a  salary  of  $6,000  a  year.  Mr.  Frank  M.  Patterson, 
Secretary  to  Mr.  Alber,  will  assume  his  duties  as  head  of  the 
park  system   until  Jan.   1. 

Mr.  E.  L.  Dunbar  has  resigned  as  Superintendent  of  the 
Water  Department  of  Bay  City,  Mich.  He  leaves  the  service 
on  Jan.  1  and  will  move  to  Los  Angeles,  Calif.  Mr.  Dunbar 
was  the  first  superintendent  of  the  department  and  served 
for  40  years.     He  will  be  succeeded  by  Mr.  R.  C.  Dawson. 

Mr.  C.  H.  Fox,  formerly  .\ssistant  Division  Engineer  of  the 
Canadian  Pacific  Ry..  at  Winnipeg,  Man.,  has  been  appointed 
Resident  Engineer  of  District  2,  Manitoba  division.  He  suc- 
ceeds Mr.  E.  L.  Landorph,  who  has  been  transferred,  and  the 
position  of  Assistant  Division  Engineer  has  been  abolished. 

Mr.  J.  M.  Dooley,  recently  Superintendent  of  the  Rio 
Grande  division  of  the  Texas  &  Pacific  Ry..  Dallas,  Tex.,  has 
been  promoted  to  be  Superintendent  of  Transportation  of  the 
entire  railway.  He  is  succeeded  as  Division  Superintendent 
by  Mr.  C.  E.  McMullen,  formerly  Trainmaster  at  New  Orleans. 

Mr.  Charles  H.  Paul,  M.  Am.  Soc.  C.  E.,  formerly  Construc- 
tion Engineer  in  charge  of  the  Arrowrock  dam,  has  resigned 
from  the  United  States  Reclamation  Service  to  accept  a  posi- 
tion with  the  Miami  Conservancy  District  as  one  of  the  prin- 
cipal assistants  of  Mr.  Arthur  E.  Morgan,  M.  Am.  Soc.  C.  E., 
of  Memphis.   Tenn.,   Chief  Engineer  of   the   district. 

Mr.  P.  E.  Kurzenknabe,  Consulting  Engineer  of  the  Louis- 
ville &  Nashville  R.R.  and  for  the  past  three  years  Resident 
Engineer  at  Lexington  in  charge  of  construction  of  the  ■V\'^est 
End  viaduct  and  design  of  the  company's  freight  terminals 
and  yards,  has  resigned  to  engage  in  private  practice  in  Lex- 
ington, Ky.  He  has  formed  a  partnership  with  W.  T.  Congle- 
ton,  of  that  city,  under  the  firm  name  of  the  Congleton  Con- 
struction  Co. 

Mr.  Wm.  R.  Billings,  M.  Am.  Soc.  M.  E.,  is  Secretary  and 
Treasurer  of  the  Farmers'  Bureau,  Inc.,  150  Nassau  St., 
New  York  City.  This  is  a  new  institution  the  object  of  which 
is  to  act  as  purchasing  agent  for  farm  and  estate  owners, 
and  as  contracting  and  consulting  engineers  for  the  design 
and  construction  of  sewage  disposal,  water-supply,  roadway 
improvement,  etc.  Mr.  Billings  graduated  from  the  Worcester 
Polytechnic  Institute  in  1871  and  for  many  years  was  Vice- 
President   of   the   Alberger    Condenser    Co. 

Mr.  H.  L.  Vercoe  has  been  appointed  Special  Engineer  of 
the  Canadian  Northern  Ry.  Lines  West  of  Port  Arthur,  Ont. ; 
Mr.  W.  T.  Moodie,  formerly  Engineer  of  Maintenance-of-Way, 


has  been  appointed  Division  Engineer  of  the  Central  division; 
Mr.  T.  Lucas,  formerly  Engineer  of  Maintenance-of-Way  West 
of  Winnipeg,  has  been  appointed  Lease  Engineer  of  the  Ijines 
West  of  Port  Arthur;  and  Mr.  A.  T.  Eraser,  M.  Can.  Soc.  C.  E., 
formerly  District  Engineer  at  Edmonton,  Alta.,  has  been 
appointed  Division  Engineer  of  the  Western  division  of  the 
road.     All  have  headquarters  at  Winnipeg,  Man. 

Mr.  Henry  Welles  Durham,  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer,  New  York  City,  has  been  appointed  County  Engi- 
neer of  Bergen  County,  N.  J.  Mr.  Durham  was  Chief  Engineer 
of  the  Bureau  of  Highways  of  the  Borough  of  Manhattan, 
New  Y'orlt  City,  from>  1912  to  1915,  previous  to  which  he  was 
Resident  Engineer  of  the  Cape  Cod  Canal.  From  1900  to  1904 
he  was  Resident  Engineer  in  charge  of  municipal  improve- 
ments in  the  City  of  Panama  under  the  Isthmian  Canal  Com- 
mission. He  is  a  graduate  of  the  Columbia  School  of  Mines, 
class  of  1S95.  Mr.  Durham  will  continue  his  New  York  office 
at  366  Fifth  Ave.  and  his  private  practice. 

Mr.  T.  W.  Ransom,  M.  Am.  Soc.  M.  E.,  Consulting  Mechani- 
cal Engineer  of  the  Board  of  Public  Works  of  San  Francisco, 
has  tendered  his  resignation  to  Mr.  M.  M.  O'Shaughnessy, 
M.  Am.  Soc.  C.  E.,  City  Engineer,  to  take  effect  on  Jan.  1,  1916, 
in  order  to  return  to  his  former  private  practice  as  Consulting 
Engineer,  with  offices  at  1104  Merchants  Exchange  Building. 
For  eight  years  Mr.  Ransom  has  been  actively  associated  with 
the  city  engineering  department  on  the  design  of  the  high- 
pressure  fire-protection  system  and  on  the  municipal  street- 
rail'way  system.  Previous  to  his  engagement  by  the  city,  he 
was  instrumental  in  perfecting  and  developing  the  impulse 
waterwheel  to  its  present  high  efficiency;  he  designed  the 
hoisting  works  and  air-compressor  plants  of  some  of  the  larg- 
est mines  in  California,  and  was  among  the  first  to  advocate 
the  construction  of  bucket  gold  dredgers  of  large  capacity. 
He  designed  the  hulls  and  machinery  of  a  number  of  towboats 
and  steam   schooners  plying  on  the  Pacific  Coast. 


Frank  H.  Bailie,  Assistant  Manager  of  Sales  of  the  H.  K. 
Porter  Co.,   Pittsburgh.   Penn.,  died   on   Friday,   Dec.   14. 

Sam  M.  Blevins,  Commissioner  of  Public  Utilities  of  Arkan- 
sas City,  Mo.,  died  at  his  home.  Dec.  14.  He  was  58  years  of 
age. 

Charles  K.  Olsen.  an  engineer  and  contractor  of  New  York 
City,  died  at  his  home  in  Flushing,  L.  I.,  Dec.  11,  at  59  years 
of  age.  Mr.  Olsen  was  a  native  of  Norway.  He  was  prom- 
inent in  the  civic  affairs  of  Flushing. 

Charles  D.  McKelvey,  Chief  Inspector  of  the  Railroad 
Division  of  the  Board  of  Public  Utility  Commissioners,  former 
Member  of  the  Finance  Commission  and  Commissioners  on  the 
Board  of  Public  Works,  of  Paterson,  N.  J.,  died  at  his  home 
in  Paterson,  Dec.  16. 

George  N,  Steinmetz,  a  contractor  on  the  construction  of 
the  Roosevelt  Dam,  in  Arizona,  and  the  Galveston  sea  wall, 
died  at  his  home  in  New  York  City,  Dec.  19,  in  his  fifty-sixth 
year.  He  was  born  in  Seagertown,  Penn.  He  retired  from 
active  business  three  years  ago. 

Kit  Colyer.  a  road  contractor  well  known  in  the  State  of 
Missouri,  died  at  his  home  in  Independence,  Mo.,  Dec.  14,  at 
52  years  of  age.  He  was  born  in  Crab  Orchard,  Ky.,  and 
spent  the  most  of  his  life  in  Sweet  Springs,  Mo.  Mr.  Colyer, 
in  partnership  with  his  brother  Daniel,  under  the  firm  name 
of  Colyer  Brothers,  built  many  of  the  roads  in  Jackson  County. 

Capt.  Jasper  Ward  Cook,  one  of  the  pioneers  to  engage  in 
the  sand-dredging  industry  in  Toledo,  Ohio,  died  at  his  home 
in  Detroit,  Dec.  17,  at  SO  years  of  age.  In  the  early  '80s  Capt. 
Cook  entered  into  partnership  with  Capt.  Egbert  Doville,  and 
for  20  years  the  firm  carried  on  a  dredging  business  in  Toledo, 
after  which  Capt.  Cook  moved  to  Detroit  and  followed  the 
same  line  of  business  in  that  city.     He  retired  three  years  ago. 

Rear-Admiral  NicoU  Ludlow,  U.  S.  N.,  retired,  an  authority 
on  ordnance,  died  at  the  Hotel  Gotham,  New  York  City,  Dec. 
16,  at  73  years  of  age.  He  was  born  at  Riverside,  Islip.  L.  I., 
and  after  appointment  from  New  York  State  to  the  Naval 
Academy  was  graduated  in  1863.  He  had  served  19  years  at 
sea  and  17  on  shore  at  the  time  of  his  retirement  in  1899. 
During  his  years  of  service  Admiral  Ludlow  was  located  at 
the  Brooklyn  Navy  Yard,  was  on  special  duty  at  New  York, 
inspector  of  ordnance  at  the  West  Point  foundry  and  the 
Mare  Island  Navy  Yard,  San  Francisco.  In  addition  he  served 
in  the  Naval  War  College  and  commanded  several  vessels  on 
the  Atlantic  station,  the  last  of  which  was  the  "Massachu- 
setts." He  was  a  Member  of  the  Naval  Retiring  Board  in 
1897  and  at  one  time  Governor  of  the  Naval  Home,  Phila- . 
delphia. 
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EHCIMEERBMG  SOCHETIES 


COMING    MEETINGS 

SECOND  PAN-AMERICAN  SCIENTIFIC   CONGRESS. 
Dec.  27-Jan.  S.     Washington.   D.  C. 

(IKI.AHOMA  SOCIETY  OP  ENGINEERS. 

Dec.    28.      Annual   meetinK   in   Oklahoma   City.      Secy.,   H.   V. 
Hinckley,  Oklahoma  City,  Okla. 

AMERICAN  CIVIC  ASSOCIATION. 

Dec.  2S-31.     Annual  convention  in  Washington,  D.  C.     Secy., 
R.  B.  Watrous.  Union  Trust  Bldg.,  Washington,  D.  C. 

SOCIETY  OP  CONSTRUCTORS  OP  FEDERAL,  BUILDINGS. 
Jan.   3-6.     Seventh   annual  convention   in  Washington,   D.   C. 
Secy.,  C.  R.  Marsh,  Brattleboro,  Vt. 

ALABAMA  ASSOCIATION  OP  HIGHWAY  ENGINEERS. 

Jan.     S.       Annual     meeting     in     Montgomery.       Secy.,    J.     B. 
Converse,  City  Engineer,  Selma,  Ala. 

LOUSIANA  ENGINEERING   SOCIETY. 

Jan.    S.      Annual    meeting    in    New    Orleans.      Secy.,    W.    T 
Hogg,    State   Museum   Bldg.,  New   Orleans,   La. 

WESTERN   SOCIETY  OF   ENGINEERS. 

Jan.    12.     Annual   meeting   in   Chicago,      .\cting   Secy.,   E.   N. 
Layfleld,   1735  Monadnock  Block,   Chicago,  111. 

ENGINEERS'    SOCIETY    OF    PENNSYLVANIA. 

Jan.     14.       Annual     meeting     in     Harrisburg.       Secy.,     E.     R. 
Dasher,  30  So.  Front  St.,  Harrisburg,  Penn. 

CENTRAL  RAILWAY'  CLUB. 

Jan.    14.      Annual    meeeting   in   Buffalo,   N.    Y.      Secy.,    H.    D. 
Vought,   95   Liberty  St.,  New   York   City. 

WESTERN    PAVING    BRICK    MANUFACTURERS'    ASSOCIA- 
TION. 
Jan.   14-15.     Annual  meeting   in   Kansas  City,    Mo.      Secy.,    G. 
W.    Thurston.    416   Dwight   Bldg.,   Kansas   City,    Mo. 

MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS. 

Jan.   17-19.     Annual   meeting  at  Billings.  Mont.     Secy.,  C.  C. 
Widener,   Bozeman,   Mont. 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 
Jan.  19-20.     Annual  meeting  in  New  Y'ork  City. 
Hunt. 
NATIONAL  DRAINAGE  CONGRESS. 

Jan.   19-21.   Annual   meeting,   Cairo,   111.      Vlce-Pres.,    Edmund 
T.  Perkins,  First  National  Bank  Building,  Chicago,  111. 

NATIONAL    SOCIETY    FOR    THE    PROMOTION    OF    INDUS- 
TRIAL EDUCATION, 
Jan.   20-22.     Annual  convention  in  Minneapolis.  '  Secy.,  Alvin 
E.   Dodd,    140    AVest   42nd   St.,   New    Y'ork   City. 

National  Drainasre  Conffress — The  sixth  annual  meeting 
will  be  held  at  Cairo,  III..  Jan.  19  to  21.  The  object  of  the 
congress  is  to  obtain  national  legislation  for  reclamation  of 
swamp  lands,  flood  protection  and  related  subjects.  It  does 
not  seek  help  for  any  individual  projects,  but  seeks  to  have 
the  Government  adopt  a  general  policy  for  reclamation  of  the 
swamp  lands  as  it  has  done  already  for  the  arid  lands.  In 
connection  with  the  meeting  there  will  be  an  exhibition  of 
ditching  and  dredging  machines,  and  other  machinery  and 
appliances  relating  to  drainage  work.  Edmund  T.  Perkins. 
First  National  Bank  Building,  Chicago,  HI.,  is  chairman  of  the 
committee  of  arrangements. 

Association  of  American  Portland  Cement  Manufacturers — 

At  the  annual  meeting  held  in  New  York  City  on  Dec.  15  the 
following  officers  were  elected;  President,  B.  P.  Affleck;  vice- 
president,  P.  W.  Kelley;  assistant  secretary,  L.  R.  Ferguson; 
treasurer,  G.  S.  Brown.  Percy  H.  Wilson,  who  has  served  as 
secretary  for  a  number  of  years,  resigned,  and  J.  P.  Beck  was 
elected  general  manager  of  the  association.  B.  P.  Affleck,  ths 
new  president,  is  president  of  the  Universal  Portland  Ce- 
ment Co. 

The  Wisconsin  Hi^li^vay  Commissioners*  Association  holds 
its  annual  meeting  at  JIadison.  Wis.,  at  the  state  Capitol,  in 
connection  with  the  annual  state-road  school,  in  the  w^eek 
commencing  Jan.  31.  The  secretary  is  G.  H.  Mainwaring, 
Gotham,  Wis. 

The  American  Wood  Preservers'  Association  will  hold  its 
twelfth  annual  convention  in  Chicago  at  the  Hotel  Sherman, 
Jan.  IS  to  20.  The  effect  of  the  European  war  on  the  American 
timber-treating  industry  will  be  discussed  from  the  view- 
points of  importers  and   users  of  creosote   oil. 

The  San  Francisco  .Association  of  Members  of  the  American 
Society  of  Civil  Engineers  held  its  annual  meeting  on  Dec.  17 
at  the  Palace  Hotel,  San   Francisco. 

American  Institute  of  Electrical  Engineers — The  mid- 
winter convention  of  the  institute  will  be  held  in  New  York 
City,  Feb.  S  and  9.  A  Pacific  Coast  convention  will  be  held 
in  Seattle.  Wash.,  some  time  in  1916.  under  the  auspices  of 
the  Seattle  section  of  the  institute. 

The  Municipal  Entcineers  of  the  City  of  New  Y'ork  will  hold 
their  thirteenth  annual  dinner  at  the  Hotel  McAlpin  on  Satur- 


day, Jan.  15,  at  7  p.m.  The  secretary  is  Geo.  A.  Taber,  Engi- 
neering Societies  Building,  New   York  City. 

The  Central  Electric  Itailwny  .Issocintlon  will  hold  its 
annual  meeting  in  Dayton,  Ohio,  at  the  Hotel  Miami,  Feb.  24 
and   25.     A.   L.  Necreamer,   of   Indianapolis,    Ind.,   is   secretary. 

The  WlNcouHln  Electrical  AsHoclatlon  will  hold  its  next 
annual  convention  at  Milwaukee,  Mar.  16  and  17,  with 
headquartir.s  at  the  Hotel  Pllster.  The  meeting  will  be  held 
Jointly  with  the  Wisconsin  Gas  Association,  the  convention  of 
which  begins  on  Mar.  15.  The  secretary  of  the  Electrical 
Association   is  George  Allison,  of  Milwaukee,   Wis. 

AVashiuKton  Society  of  Enelneers — At  the  annual  meeting 
held  at  the  Cosmo.s  Club  on  Dec.  15,  the  members  and  guests 
numbered  200.  The  following  offlcers  were  elected:  President, 
John  C.  Hoyt,  hydraulic  engineer.  Geological  Survey;  vice- 
president,  -Mbert  L.  Baldwin;  secretary,  Frederick  W.  Albert; 
treasurer,  C.  B.  Mirick:  directors,  Elliot  Woods,  Morris  Hacker 
and  T.  H.  Taliaferro.  The  society  was  organized  10  yr.  ago, 
and  it  now  has  a  membership  of  412. 

The  Central  Kailnay  Club  will  hold  its  annual  meeting  in 
Buffalo  on  Jan.  4.  at  the  Hotel  Statler.  Two  papers  will  be 
presented,  one  on  "Yard  Operations,"  by  J.  R.  Hamilton,  term- 
inal trainmaster,  Delaware,  Lackawanna  &  Western  R.R. ;  the 
other  on   "Modern   Roundhouse   Methods." 

The  County  Engineers'  Association  of  Yakima.  ^VaMh.,  met 

in  North  Yakima  on  Dec.  2.  The  offlcers  elected  were;  Presi- 
dent, A.  P.  Denton;  vice-presidents,  J.  D.  Neville  and  T.  J. 
Wright;   secretary,   A.  L.    Strong. 

The  Indiana  Sanitary  and  Water-Supply  .Issociation  will 
hold  its  ninth  annual  meeting  Feb.  2  to  5  in  Indianapolis  at 
the  Claypool  Hotel.  The  association  meets  this  year  in  con- 
junction with  the  Indiana  Engineering  Society,  and  the  pro- 
gram will  be  continuous,  with  the  program  of  the  association 
on  Feb.  2,  and  the  Joint  program  of  the  two  organizations  on 
Feb.  3  and  4.  The -engineering  society  will  hold  its  final 
session   on   Dec.   5. 


Plumbiniv   Fixtures   That    Cannot    Be   Stolen 

A  public-comfort  station  is  not  infrequently  shut  down  on 
account  of  the  surreptitious  removal  of  the  brass  fittings  and 
lead  pipe.  The  J.  L.  Mott  Iron  Works,  of  New  York  City,  in 
recognition  of  this  condition  has  brought  out  a  line  of  plumb- 
ing fixtures  the  valuable  parts  of  which  are  concealed  from 
the  covetous.  Details  A  and  B  in  combination  (see  view)  are 
listed  at  $24.15  to  $29.40;  the  list  price  for  detail  C  is  $17.35. 
Detail  D  is  a  longitudinal  cross-section  of  the  closet  detail 
B  and  shows  the  concealed  flush  valve. 
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I  in  pro  V 


ContructorM*  PuiupM 


A  noteworthy  improvement  in  the  design  of  its  contract- 
ors' disijhrasrm-type  pumps  has  recently  been  made  by  the 
Harold  L.  Bond  Co.,  3S3  Atlantic  Ave.,  Boston.  In  worlting 
diaphragm  pumps  by  power  considerable  splashing  upon  the 
engine    was    caused.      After    expei-iments    witli    top    covers,    a 


SECTION   THROUGH   NEW   BOND   PUMP 

new  valve  was  found  successful.  It  consists  of  a  plate  ris- 
ing vertically  and  held  between  two  guide  bolts  by  a  slotted 
yoke,  as  shown  in  the  a;ccompanying  figure. 

Tests  were  made  on  one  of  the  new  pumps  and  a  maxi- 
mum delivery  of  189  gal.  per  min.  secured,  compared  with  IHO 
gal.   for  the   older  design   run  at   the   same  speed. 

NetT   ArTan^enient   of   Hains    ^[ixer 

Hains  automatic  mixer  equipment  is  now  being  fui'nisherl 
for  use  with  elevating  towers  and  chutes.  The  accompanying 
view  shows  a  recent  outfit  made  by  the  Automatic  Concrete 
Mixer    Co.,    of    Providence,    R.    I.      The    first    hopper    of    the 


mixer  is  charged  at  grade  and  swung  up  on  an  arm  to  normal 
discharge  position  above  the  second  hopper.  The  hopper  may 
be  charged  with  dry  mixture  and  the  water  run  in  after  rais- 
ing the  hopper,  or  the  water  may  l^e  charged  at  grade.  The 
bottom  hopper  discharges  into  a  short  chute  leading  to  the 
elevator  bucket.  The  latter  automatically  tilts  into  the  re- 
ceiving hopper  of  the  chute.  Where  there  are  only  two  sta- 
tionary hoppers  used  below  the  movable  one,  the  fourth 
hopper  is  placed  above  the  chute  top  instead  of  a  receiving 
hopper.  With  three  fixed  mixing  hoppers,  tlie  top  of  the  upper 
one  is  12i,4   ft.  above  grade. 

Recorder  for  Fitomcters 

The  continuous  meter  shown  in  the  view  records  the  varia- 
tions in  flow  of  water  in  water  mains  or  other  closed  con- 
duits and  is  for  use  in  water-waste  surveys  and  for  pump 
or  pumping-station  records.  A  pitometer  rod  is  inserted  into 
the  main  througli  a  1-in.  cock  and  its  two  tubes  are  con- 
nected  to   pipes   in    the   base   of   the   instrument. 

Tlie  recorder  consists  of  a  collapsible  box  built  up  of  a 
series  of  horizontal  hollow  corrugated  diapliragms  in  a  cylin- 
drical chamber.  The  upstream  and  downstream  tubes  are  con- 
nected to  tlie  interior  of  the  box  and  the  outer  chamber 
respectively.  Excess  of  pressure  in  the  upstream  tube, 
due  to  the  movement  or  flow  of  water,  causes  the  box  to 
expand  longitudinally  (that  is  vertically).  A  vertical  stem 
on    the    box    engages    a    spiral    groove    on    a    vertical    cylinder. 


HAINS    CONCRETE    MIXER    ON    ELEVATING    AND 
CHUTING   TOWER 


-IHRECTOGRAPH"   RECORDING  METER 

and  ttiis  converts  the  vertical  motion  of  the  box  to  rotary 
motion  of  the  arm  carrying  the  recording  pen.  The  stem 
carrying  this  arm   turns  on  an  agate   bearing. 

The  pen  traces  a  line  on  a  ruled  cliart  which  passes  from  a 
feed  roll  over  a  driving  roll  and  do'tt'n  to  a  take-up  roll. 
Two  small  rollers  between  the  feed  and  driving  rolls  keep 
the  paper  level  under  tlie  pen.  The  graduation  is  marked 
on  the  chart  at  1-ft.  intervals,  but  for  greater  convenience 
a  scale  bar  is  placed  across  the  paper,  as  shown.  In  a 
dust-proof  compartment  of  the  aluminum  box  which  forms 
the  base  of  the  instrument  is  an  eight-day  clock  move- 
ment, with  chain  drive  to  the  cliart  rolls.  Constant  feed 
is  insured  by  small  pins  in  each  end  of  the  driving  roll,  wliich 
engage  with  perforations  in  the  edges  of  the  chart. 

The  feed  is  1  in.  per  hour  or  2  ft.  per  day,  and  the  chart 
is  in  65-ft.  lengths,  or  sufficient  for  a  month's  record. 
To  examine  the  chart,  the  take-up  (bottom)  roll  can  be  re- 
moved and  tlie  completed  portion  of  the  chart  unrolled 
without  affecting  the  operation  of  the  instrument.  The 
two  outer  lower  valves  are  for  the  high-  and  low-pressure 
inlets,  and  the  two  above  are  for  the  respective  blowoffs. 
The  middle  valve  below  is  for  the  bypass.  The  velocity  range 
of  the  meter  is  from  zero  to  12  ft.  per  sec. 

In  service  the  instrument  is  covered  by  a  sheet-metal  case, 
the  locking  of  which  locks  the  clock  chamber,  so  that  there 
can  be  no  tampering  with  the  operation.  The  aluminum  base 
has  also  a  chamber  for  tools,  spare  parts  and  charts.  The 
weiglit  complete  is  about  60  lb. 

This  instrument  is  known  as  the  "Directograph"  and  is 
the  invention  of  W.  R.  Brown,  of  Chicago.  In  an  earlier 
form  it  was  described  in  "Engineering  News"  of  Apr.  25,  1912. 
It  is  now  manufactured  by  the  Municipal  Supply  Co.,  Ill 
West  Jackson  Boulevard,  Chicago. 
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'forirnicnt  consi.sts  of  l^-in.  twi.stwl  steel  har.s,  12  in. 
c.  to  c.  lengthwise  and  24  in.  e.  to  e.  cros.swi.se  ol"  tiic 
leservoir.  The  \wr  eent.  ol'  reinforcement  is  O.IJS  loiigi- 
Uidiually  and  O.IT  transversely.  The  slope  lining  was 
laid  ill  liori/ontal  sertions  4  ft.  high.  A  drain  pipe  of 
l-iii.    till'    \\a^    laid    ai-dund    the    base    (if    the    reservoir. 


Ri:i.\F(ii;CED-CON'CRETE    I.TNTCti     DTSTRIKrTl.Xi ;    RE.SEUVOir:   FOR  WATER-WORKS  OF  S.VLT  LAKE  CITV,    VTAH 


forms  i)ractically  lo  the  (nitline  of  an  old  |iond.  It  is 
ihiefly  in  excavation.  Imt  on  the  south  side  (left  siilc  in 
the  view)  thert^  is  an  embankment  built  years  ago.  The 
inner  slopes  are  1   to  1  and  the  water  dejith  is  21   ft. 

Tlic  floor,  or  bottom  lining,  consists  of  a  two-course 
]>avement  with  a  base  of  1:2:4  concrete  .5%  in.  thick 
and  a  top  of  1  :  li/i>  niortar  %  in.  thick.  The  slope  lining 
consists  of  one-conrse  concrete  1:2:  31^  mixture  6  in. 
thick,  painted  with  two  coats  of  neat-i-enient  gront.  lu'iu- 

•ru.v    tCiiKim-i-i,    .S;Ut    Lake    Cit.v,    I'tali. 


lOUSC 

1 111(1. 


The  total  co.st  of  the  reservoir,  including  valve  1 
outlet  and  intake  pipes,  was  $18,720.  or  $.1,744  ]ier  1 
000  gal.  The  unit  prices  were:  Excavation,  $0.l.">  pc 
ell. yd.:  eoiiercte  in  the  floor,  $1.58  per  sq.yd.,  inclndin.i 
reinforcement;  concrete  in  .slopes,  $1.74  per  sq.yd.,  in 
eluding  steel.     The  cotjiractor  was  P.  J.  Jforan,  Inc. 

Upon  filling  the  re.-|w^oir  the  first  time,  a  slight  leak 
age  developed  wdiich  was'  found  to  !)e_ mainly  due  to  soim 
small  cracks  that  occurred  in  laying  the  floor  over  ; 
section  of  the  ground  containimr  some  surface  water. 
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SyyUJ'i'^IS — Loii(/  cuncrele  dam  IndU  mainlij  lo 
abollth  nuisancet!  due  to  dcujnant  water.  Creates 
Jrft.  pool  and  offem  no  impediment  to  occasional 
high  water.  Unique  design,  especially  in  iise  of 
precast  concrete  beams  for  deck  of  dam.  Construc- 
tion of  piers  carried  out  in  novel  fashion.  Cheaper 
than  similar  temporary  timber  dams. 

ilany  timber  crib  dams  liave  in  the  past  been  built  across 
the  shallow  Susquehanna.  The  cost  of  such  dams  has 
averaged  from  $50  to  $80  per  lin.ft.,  the  length  of  the 
dams  frequently  exceeding  one-half  mile.  Of  course  such 
structures  are  not  of  a  permanent  nature.  The  City  of 
Harrisburg  last  year  completed  the  construction  of  a 
permanent  reinforced-concrete  dam  3,139  ft.  long  across 
the  Susquehanna  Eiver  at  an  approximate  cost  of  $75,000, 
or  $2-i  per  ft.  The  height  of  the  dam  varies  from  5  to 
9   ft. 

The  Susquehanna  Eiver  at  Harrisburg  is  a  wide,  rapid 
stream  flowing  over  an  irregular  limestone  formation. 
In  most  places  it  is  quite  shallow,  except  in  times  of 
floods.  The  limestone  stratum  forming  the  bed  of  the 
stream  is  broken  in  many  places  and  contains  very  large 
cavities  which  are  found  filled  with  the  products  of 
erosion — boulders,  gravel,  sand  and  clay. 

Seasons  for  Building  the  Dam 
Until  the  completion  of  the  intercepting  sewer  along 
the  river  bank,  lateral  sewers  at  practically  every  street 
location  in  the  densely  populated  portion  of  the  city 
discharged  into  the  river.  This  sewage,  together  with 
the  filth  and  culm  carried  by  the  river,  was  deposited 
along  the  shore  during  the  low-water  period  in  the  sum- 
mer time.  To  make  matters  worse,  the  contour  of  the 
shore  was  such  as  to  cause  numerous  pools  of  stagnant 
water  to  form  at  that  season  of  the  year.  The  unsightly 
and  odoriferous  condition  of  the  shore  line  can  be  well 
imagined.  The  odors  arising  from  the  shore  line  were 
very  objectionable  to  residents  along  Front  St.,  which 
[larallels  the  river,  and  were  also  a  source  of  constant 
annoyance  to  pedestrians  on  the  park  paths  at  the  top 
of  the  river  bank.  The  stagnant  pools  along  the  .^jhore 
line  bred  countless  mo.squitoes  that  made  the  sojourn  of 
visitors  in  the  park  along  the  river  hank  anything  biit 
pleasant. 

Investigation  showed  that  by  raising  the  low-water  stage 
of  the  river  4  ft.  the  stagnant  pools  could  be  done  away 
with ;  and  the  velocity  along  the  shore  line  would  be  suflB- 
cient  to  prevent  the  deposition  of  filth  and  would  thus  do 
away  with  the  objectionable  odors.  Accordingly  it  was  as  a 
sanitary  measure  that  the  construction  of  a  low  dam  across 
the  Susquehanna  River  was  first  agitated,  and  in  1901 
by  vote  of  the  people  the  sum  of  $65,000  was  appropriated 
to  build  the  dam  as  a  part  of  the  improved  sewerage 
system  of  the  city.  At  the  2.5-ft.  stage  of  the  river, 
which  is  the  average  low-water  stage,  the  mean  velocity 


•Recently    Principal    Engineer,    Board    of    Public    Works, 
Harrisburg,   Penn.     Now   at   Chippewa   Falls,   Wis. 


of  (he  river  is  about  11/^  ft.  per  sec.  With  the  dam  in 
])lace  it  is  about  1  ft.  per  sec.  This  velocity  with  the 
dam  in  place  is,  however,  much  more  evenly  distributed, 
as  the  dam  does  away  with  many  riffles.  Pleasure  boat- 
ing on  the  river  opposite  Harrisburg,  which  before  the 
construction  of  the  dam  was  little  indulged  in,  will  now 
undoubtedly  become  very  popular. 

After  the  money  had  been  obtained,  it  was  found  that 
although  the  city  liad  obtained  the  approval  of  the  project 
by  the  State  Water  Supply  Commission,  there  were  legal 
difficulties  in  the  way  of  the  city's  building  a  dam.  The 
city  solicitor  gave  it  as  his  legal  opinion  that  the  Board 
of  Public  Works  had  no  right  to  go  ahead  and  construct 
the  dam  without  obtaining  express  authority  from  the 
State  Legislature. 

People  in  the  lower  end  of  the  city  and  in  the  adjoin- 
ing borough  of  Steelton  were  strongly  opposed  to  the 
building  of  this  dam,  believing  that  it  would  cause  ice 
jams  and  floods  that  would  sweep  away  the  lower  end 
of  the  city.  The  utter  absurdity  of  the  contention  that 
a  dam  which  raises  the  low-water  stage  4  ft.  would  have 
any  effect  on  the  height  of  a  20-ft.  flood  is  at  once  ap- 
parent to  engineers.  As  a  matter  of  fact,  the  dam  is 
drowned  out  at  a  10-ft.  stage.  A  legislative  committee, 
however,  is  far  more  prone  to  heed  the  testimony  of  the 
''old  riverman"  who  has  rafted  on  the  river  for  40  years 
and  remembers  the  Johnstown  flood  than  to  the  testimony 
of  the  engineer  who  comes  down  from  New  York  and 
makes  an  investigation  and  a  report.  Accordingly  it  was 
not  until  February,  1913,  that  the  city  was  able  to  get 
the  special  legislation  allowing  it  to  construct  the  dam. 

In  the  meantime  an  intercepting  sewer  that  passes  the 
sewage  below  the  dam  site  had  been  Iniilt  along  the  bank. 
Accordingly  the  main  function  of  the  dam  is  to  do  away 
with  mosquito-breeding  pools  and  to  provide  a  stretch  of 
the  river  about  3  mi.  long  for  boating.  Its  construction 
also  cheapened,  to  the  extent  of  $50,000,  the  de.sign  of 
the  stepped  reinforced-concrete  retaining  wall  which  was 
built  at  low-water  mark  along  the  river  for  a  distance  of 
21/2  mi-  (described  in  Engineering  Netvs,  July  23,  1915). 

Design  Features  of  the  Dam 
The  dam  consists  of  a  series  of  reinforced-concrete  piers 

2  ft.  thick  and  spaced  10  ft.  on  centers.  The  height  of 
these  piers  varies  with  the  contour  of  the  river  bed  from 
5  to  12  ft.  Each  of  the  piers  is  anchored  to  the  rock 
bottom  of  the  river  by  ten  1-in.  bars  drilled  3  ft.  into 
the  rock  and  grouted.  The  upstream  slope  of  these  piers 
is  1  on  2,  and  the  downstream  1  on  8.    Top  beams  2  ft. 

3  in.  thick,  having  a  clear  span  of  8  ft.,  tie  the  piers 
together.  These  beams  contain  ten  1-in.  square  reinforcing 
bars  and  are  cast  in  place,  the  piers  being  provided  with 
a  G-in.  key  to  receive  them.  The  upstream  slopes  of  the 
piers  are  provided  with  4xlO-in.  grooves,  one  on  each 
side,  in  which  are  placed  slabs  having  a  clear  span  of 
8  ft.  and  a  total  length  of  8  ft.  8  in.  The  slabs  are  2  ft. 
in  width  and  vary  from  8  to  11  in.  in  thickness,  accord- 
ing to  the  depth.  They  are  reinforced  with  %-in.  twisted 
square  bars.     The  casting  of  these  slabs  was   done  on 
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slioro,  iiiul   tlic\    wiTc  plan'd  iil'tcr  ihc  comiilctiDii  nl'  tlio 
n-st  ol'   till'   work. 

Loakiige  between  the  l)ottom  slab  and  tlie  bed  of  tbe 
liver  was  taken  \\\)  by  tbe  use  of  sacks  tilled  witb  eeinent 
and  sand.  Tlu'  design  is  believed  to  i)0  \ery  economical 
I'di-  tlie  coiidiiioiis  existing  at  llarrisbnrg,  as  it  is  ]ios- 
-ilile  to  do  tbe  w;irk  witliciid   tbi'  nse  of  colVer-danis. 

(ii:NKi!Al.    .MkTIIODS    ok    CONSTIU'CTION 

After  clearing  tlie  site  I'or  a  ]iier  tbe  contractor  set  in 
position  a  I'orni  liaving  neat  inside  dimensions  eqnivalent 
to  tbose  of  tlie  jiier  at  tbe  bottom.  Tbis  form  was  tlien 
snnk  in  ])osition  and  beld  in  place  l)y  sand  bags  piled  on 
tbe  wales.  Sand  l)ags  were  jiacked  around  tbe  outside 
■  i!   tbe  forms  at  tbe  iiotfnm  on  tlie  rock  licil  of  tbe  riv.T. 


Rotb  air-sci  and  trobly  mixed  concrcle  were  tried  for 
Ibis  purjiose,  and  it  wii<  sliown  tbat  any  decrease  in  tile 
tiu'oretical  strengtii  of  tbe  concrete  l)y  allowing  it  to  .set 
liefore  using  was  more,'  tiuin  coniiiensated  for  by  the 
smaller  amount  of  wasbing  with  the  aii'-set  concrete.  As 
an  additional  i)recaution  to  secure  sound,  strong  footing.s 
I  lie  ctmcrete  was  mi.xed  in  the  ])roportioiis,  1  cement, 
U/i  sand  and  2V^  parts  crushed  stone.  Standanl  test 
cylinders  made  from  this  reset  concrete  gave  a  crushing 
strength  exceeding  2,.'i00  11).  ])er  .sq.iii. 

After  tiie  concrete  in  the  footings  had  hardened  siilli- 
ciently,  it  was  the  intention  to  drill  through  the  concrete 
and  into  the  rock  and  grout  in  the  anchor  bars.  It  was 
found,  however,  tbat  the  ('oncrete  under  water  hanlened 
<ri  littli'  I'vc^n    in    Uvo  week-;"   time   Ibat  wbcn    drillcil    i( 


KI(J.S.   1    lo  .;.     1.  i.i.\irl.l>iKU  KJ;i.\FORCI':U-CONCKETE 
Fig.   1 — Looking  downstream.      Pig.   2 — Near  view 

and  frequently  sheeting  was  nailed  to  tbe  outside  of  tbe 
<tuds  near  tbe  bottom  to  allow  of  the  more  ready  packing 
of  the  .sand  bags.  By  taking  due  precaution  in  tlie  placing 
and  packing  of  the  bags  very  little  grout  was  lost.  After 
thoroughly  cleaning  olf  tbe  rock  inside  the  form,  about 
1  ft.  of  concrete  was  de]Kisited  inside  tbe  foi'm  through 
the  water. 

In  deiiositing  this  concrete,  treniies,  either  of  steel  or 
wood  about  8  in.  in  diameter,  were  used.  The  depth  of 
tlie  water  through  which  concrete  was  deposited  varied 
from  4  to  8  ft.  By  care  in  tbe  use  of  the  treniies  the 
washing  of  the  concrete  was  reduced  to  a  minimum. 
There  was  of  course  .some  washing,  as  is  slmwu  liy  the 
fact  that  the  laitanee  when  removed  from  some  of  tbe 
footings  was  found  to  be  2  in.  thick.  Tt  is  believed  tb-at 
Diisiderahle  washing  was  ]irevented  by  allowing  the  con- 
•  T'ete  to  stand  on  the  board  from  one  to  two  hours  before 
u.--iiig.  At  the  expiration  of  this  time  the  concrete  was 
worked  over  and  deposited  through  the  treniies.  The 
mortar  of  the  concrete  adhered  to  the  stones  better  with 
the  "air-set"  concrete  than  willi  freslilv  mixed  concrete. 


DAM   ACROSS  SUSQUEHANX.V    lilVlOlt  AT  HAiilllSLlURG 
I'   of  downstream  face-     Fis.   3 — Looking  across  river 

spalled  ofT  badly  in  the  2-ft.  piers.  Accordingly  the  i-on- 
traetor  used  10  short  lengths  of  iron  pijie  set  in  each 
footing  in  tbe  required  position  for  the  anchor  bai's.  Then 
after  allowing  the  footing  to  harden  for  two  or  three  days 
the  form  was  pumped  out  and  boles  3  ft.  deep  were 
drilled  in  the  rock  through  the  pipes.  Owing  to  the 
restricted  working  space  (the  forms  were  only  2  ft.  wide) 
■■Jackbamer"'  drills  ])roved  to  be  very  convenient  in  this 
work.  The  ten  1-in.  square  bars  of  reinforcing  steel  were 
then  grouted  in  position.  .Miout  1.000  ft.  of  dam  was 
constructed  by  this  method. 

After  tbe  anchor  hai's  were  in  place  the  pier  form,  after 
]nimpiiig  out,  was  conqileled  and  the  remainder  of  the 
pier  concreted  in  tbe  dry.  The  concrete  toj)  beam  was 
then  formed.  Concrete  in  both  top  beams  and  piers 
was  composed  of  1  part  of  cement,  21/0  jiarts  of  sand 
and  fi^  parts  of  run-of-crusher  stone,  maximum  size 
1  in.  The  stone  was  limestone  from  a  local  quarry. 
Although  the  river  contains  large  deposit*;  of  sand,  the 
excavation  of  which  for  building  and  concrete  ])urposcs 
forms  a  considerable  industrv  at   llarrisliurg,  tbis   Ineal 
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sand  was  rejected  owing  to  the  presence  of  a  large  per- 
centage of  culm  and  fine  coal.  Juniata  River  sand  was 
used.  This  proved  to  be  a  fairly  satisfactory  sand,  the 
only  thing  against  it  being  its  poor  grading,  as  is  shown 
by  the  fact  that  80%  of  it  passes  a  ;iO-niesh  sieve  and 
only  4%  a  50-me.sh  sieve. 

CoxsTRucTiox  Across  Island 
Throughout  a  considerable  part  of  the  dam  the  bi>drock 
lay  clear  of  sand  and  gravel,  or  was  covered  by  only  a 
few  inches.  Over  this  section  the  method  outlined 
proved  to  be  very  economical.  About  1,000  ft.  of  the 
dam  was  across  an  i.sland  or  sand  bar.  At  this  location, 
after  removing  the  sand,  it  was  here  feasible  to  drill  the 
holes,  grout  the  rods  and  build  the  piers  without  resorting 
to  the  method  previously  outlined,  or  to  the  use  of  coffer- 
dams.    Pumping  was  of  course  here  necessary. 

On  other  .sections  where  the  gravel  covering  was  deeper, 
the  contractor  considered  it  more  economical  to  build 
sand-bag  coffer-dams,  generally  two  bags  wide,  pnnip 
them  out,  excavate  the  gravel  and  build  the  piers  in  tlie 
dry.  In  such  cases,  and  also  across  the  island,  the  slabs 
of  the  upstream  face  were  built  in  place  monolithic. 

Before  construction  work  was  started,  soundings  were 
made  along  the  center  line  of  the  dam  over  that  portion 
where  bedrock  was  not  exposed.  These  soundings  indi- 
cated that  where  this  gravel  covering  existed  it  was 
nowhere  more  than  about  2  ft.  deep.  When  the  gravel 
was  excavated  it  was  found  that  at  some  locations  the 
rods  had  struck  large  boulders  lodged  in  pockets  and 
breaks  in  the  limestone  formation.  Drills  were  put  down 
to  a  depth  of  8  to  10  ft.  below  the  bed  of  the  river  and 
no  ledge  encountered.     In  such  cases  excavation  was  con- 


tinued below  the  river  bottom  only  to  a  sufficient  depth 
to  uncover  the  irregular  surfaces  of  a  number  of  these 
boulders.  A  reinforced-concrete  footing  was  then  con- 
structed, exceeding  the  total  width  of  the  dam  by 
about  2  ft.  It  was  18  in.  thick  at  the  downstream  toe, 
12  in.  thick  at  the  upstream  toe  and  was  reinforced 
longitudinally  with  1-in.  square  bars  spaced  6  in.  c.  to  c. 
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FIG.    4.    DETAILS    OF    HARRISBURG    DAM    ACROSS 
SUSQUEHANNA   RIVER 

at  the  downstream  toe,  the  spacing  increasing  to  13  in. 
at  the  upstream  toe;  1 :  214 :  41/^  concrete  was  here  used. 
In  most  cases  there  was  projecting  ledge  rock  either  just 
upstream  or  downstream  from  the  line  of  the  dam,  into 
which    the    footing    was    tied    bv    steel    and    concrete. 


KICS.    r,    TO    7.     CONSTRtlCTIOiN    VIEWS    OF    HARRISBURG    DAII 
Fig.    5 — Pier   forms    In    place.      Fig.    6 — Piers    in    place    across  island.      Fig.   7 — ConcretinK    footings   in   river   section 
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'riu'se  footiiijis  wt'iv  pniNidcd  \v-ith  wcop  holes  between 
the  piers.  As  the  ininiiiiuiii  width  nf  the  j'ootinfjs  is 
11  ft.  and  the  ma.xinuuii  hrad  on  thi'  dam  is  only  4  ft., 
it  is  not  considered  that  water  passing  under  this  footing 
will  have  velocity  enough  to  move  any  of  the  material 
composing  the  foundation.  The  foundation  consists  of 
boulders,  stones  and  gravel  with  some  sand.  In  some 
cases  the  interstices  are  filled  with  red  clay.  For  these 
sections  coffer-dams  were  constructed,  and  the  upstream 
slabs  were  built  in  place  monolithic.  In  addition  the  top 
beams  were  built  continuous  through  the  piers,  and  the 
reinforcement  in  them  carried  through  continuously.  It 
was  found  necessary  to  build  (i50  ft.  of  the  dam  by  this 
method,  out  of  the  total  length  of  3.1 39  ft. 

There  are  two  openings  in  the  dam.  The  one  at  the 
extreme  eastern  end  is  3.'3  ft.  wide.  The  opening  on  the 
island  is  12  ft.  wide.  The  size  of  these  openings  is 
determined  by  the  requirement  that  at  minimum  low 
water  there  shall  be  a  depth  of  water  over  the  crest  of 
0.2  ft.  At  these  openings  are  three  solid  sections  of  the 
dam,  each  10  ft.  long.  At  the  western  end  of  the  dam 
the  .section  is  very  low  and  is  built  solid  for  a  distance  of 
320  ft. 

The  reinforced-concrete  slabs  used  to  form  the  upstream 
face  of  the  dam,  where  not  built  monolithic,  were  cast 
in  forms  on  the  bank.  After  sufficient  seasoning  they 
were  stored,  and  after  the  rest  of  the  work  had  hcen 
completed  they  were  loaded  on  barges  by  a  stiff-leg  dor- 
rick,  transported  to  the  site  and  set  in  place  in  the 
u  rooves  by  a  small  A-frame  derrick  mounted  on  two  scows. 

CoNTKACT  Details  axu  Cost.s 
The  contract  was  let  on  the  unit  item  basis  to  Fraid^c 
]\I.  Skene,  of  Brockport,  N.  Y.     The  ])rices  were  as  fol- 
lows : 

Reinforcing  steel,   per  ton $S0.00 

Concrete   (1  :  2',^  :  iV-},  per  cu.yU 20.00 

Concrete    (1:2:  4).  per  cu.yd 21.00 

Drilling   in   concrete  and   rock,   per   lin.tt .S5 

Bags  of  cement  and  sand,  per  cu.ft .SO 

Riprapping,    per    sq.yd 4.50 

Stone  filling,  per  cu.j'd 2.50 

No  work  was  done  under  the  last  two  items.  The  work 
required  about  2,700  cu.yd.  of  concrete  and  128  tons  of 
steel.  Considering  the  character  of  the  work,  the  contract 
prices  are  not  considered  high.  Only  three  bids  were 
received,  and  the  successful  bidder  was  also  the  low 
bidder. 

The  work  was  done  under  the  direction  of  the  Board 
of  Public  Works  of  Harrisburg,  with  James  H.  Fuertes, 
of  New  York  City,  as  Consulting  Engineer;  Joel  D. 
Justin,  Principal  Engineer,  and  E.  W.  Cowden,  Assistant 
Engineer  in  immediate  charge  of  the  dam  for  the  city. 


L^  ©snap  giipa  Ea  g 

By  CtEOKGE  ]M.  Peek* 

In  comparing  two  tj^jes  of  pumps,  such  as  triple-ex- 
pansion and  turbine-driven  centrifugal,  careful  consid- 
eration should  be  given  to  other  points  than  the  first 
cost,  together  with  the  cost  of  maintenance  and  repairs. 
Some  of  these  matters  are  discussed  in  the  following  para- 
graphs. 

The  reciprocating  pumping  engine  may  be  considered 
complicated  and  has  many  moving  parts  requiring  atten- 


tion, but  it  has  back  of  it  yeans  of  reliable  service.  This 
type  of  pump,  when  well  built  and  properly  maintained 
and  repaired,  will  be  etlicient  for  many  ycar.s — in  fact 
it  would  be  rather  dillicult  to  predict  the  length  of  time 
such  a  machine  will  give  reliable  service. 

Another  |x)int  which  should  not  be  lost  sight  of  is 
the  fact  that  the  average  operating  engineer  may  be  fa- 
miliar with  the  details  of  a  reci])rocating  pump  and 
quite  unfamiliar  with  the  operation  of  a  turbine-driven 
centrifugal.  This  point  is  illustrated  by  an  experience 
with  an  operating  engineer  of  many  years  of  experience.  A 
motor-driven  centrifugal  pump  was  installed  in  the  sta- 
tion where  this  man  was  employed,  and  he  reported  that 
it  would  not  work.  Upon  investigation  it  was  found  that, 
in  order  to  try  it  out,  he  had  disconnected  the  discharge 
pipe — thereby  reducing  the  head  to  such  an  extent  that 
when  he  started  the  motor  it  was  overloaded  and  the 
fuse  was  blown.  He  did  not  seem  to  understand  that  no 
damage  would  result  from  closing  the  discharge  valve  and 
letting  the  machine  run  at  its  normal  rate  of  speed. 

Nearly,  if  not  quite,  all  repair  work  required  on  a 
reciprocating  pumping  unit  can  be  done  in  a  water-works 
machine  shop,  whereas  in  case  of  a  steam  turbine  it  is 
almost  necessary  to  have  the  repair  work,  particularly  the 
lebucketing,  done  by  the  manufacturers  of  the  machine. 

lu  general  the  turbine-driven  centrifugal  pump  has 
Ihe  advantage  over  tlie  reciprocating  pump  both  in  sim- 
plicity and  first  cost.  While  the  turbine-driven  pump 
has  not  reached  the  high  degree  of  efficiency  reached  by 
the  reciprocating,  impro\'ements  are  continually  being 
made,  and  today  its  efficiency  far  exceeds  that  of  a  very 
fev  years  ago.  It  is  impossible  to  make  a  comparison 
between  the  two  clas.ses  of  machines  which  would  be  ap- 
plicable to  all  cases,  and  the  problem  must  be  solved 
for  each  particular  set  of  conditions. 

CcsT  OF  Buildings  and  Boilers;  Load  Factors 
In  some  general  cases  where  comparisons  have  been 
made,  considerable  charges  have  been  placed  against  the 
reciprocating  unit  on  account  of  the  size  of  the  build- 
ing required  to  house  it.  This,  in  the  writer's  opinion, 
should  be  much  smaller  than  has  been  suggested  by 
some  engineers,  for  the  reason  that  in  many,  if  not  in 
the  large  majority,  of  cases,  the  water-works  is  muni- 
cipally owned.  Consequently  the  architectural  effect  con- 
sidered necessary  would  preclude  any  very  great  differ- 
ence in  the  cost  of  the  building  to  house  either  type  of 
apparatus.  Some  comparisons  do  not  require  the  con- 
sideration of  the  cost  of  a  building,  since  one  may  be  in 
existence,  and  therefore  the  cost  is  the  same  for  either 
type  of  machine. 

If  it  is  necessary  to  install  additional  boiler  capacity, 
at  least  50%  in  excess  of  that  required  for  operating 
the  new  unit  should  be  installed  unless  there  are  suf- 
ficient boiler  units  to  allow  considerable  flexibility  for 
cleaning  and  repairs.  It  is  quite  common  in  commercial 
plants  to  find  boilers  run  at  a  capacity  considerably  in 
excess  of  their  rating,  but  this  is  not  done  in  munici- 
pally owned  water-works. 

It  is  not  cu.stomary  for  municipalities  to  lay  by  a 
sinking  fund  for  replacing  their  equipment,  and  there 
should  be  no  amortization  charge  made  against  pump- 
ing equipment.  During  its  useful  life  the  machinery 
will  have  been  earning  dividends  for  the  ta.xpayers.  An- 
other argument  that  might  be  used  against  it  is  that  it 
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i.s  iiiipossiblf  to  say  what  tlie  c-osl  of  n'|ilai-i'iin.'iit  would 
lie  at  tliu  end  of  tliu  time  assumed  to  be  the  life  of 
the  maeliiue,  owiug  to  the  market  and  also  to  improve- 
ments and  changes  in  the  type  of  machiner}'  lor  the  same 
class  of  work.  The  pre.H'ut  relative  cost  of  a  trijile-ex- 
|)ansioii  piimj)ing  unit  and  a  turbine-driven  centrifugal 
tor  the  same  service  may  be  tised  as  an  illustration. 

The  station  load  factor  will  ha\e  to  be  determined 
for  each  individual  water-w^orks  for  which  comparisons 
are  to  be  made.  Water-works  having  very  small  reser- 
voir capacity  or  pumping  into  a  closed  system  will  have 

COMPARISON    OF    ST.    LOUIS    WATER-WORKS    PUMPING 
UNITS 
Centrifugal      Recipro- 

Uiiit  eating  Unit  Difference 

Cost  of  pump $353,0nn.00      $103, 953. 00     ?6S.S53.00 

.Cost    of    foundation 2,000.00  2,550.00  550.00 

Cost  of  boilers,  including 
foundation,  setting,  su- 
perheaters,     stoliers     and 

stack,  at   $30  per  hp 13.000.00  10,500.00  2.500 nil 

Total  difference  in  first  cost  66.703.00 

Annual  .interest  on  differ- 
ence at    5'/; 3,335.15 

Annual    fuel    cost   of   steam 

at   15c.   per  1,000  lb 10.250.00  S,27».20  1,070.^0 

Maintenance  and  repairs  on 
boilers  at  5c.  per  1,000  lb. 

of  steam  at  capacity 5,694.00  4,5:t'J.no  1.035.00 

Maintenance  and  repairs  on 

pumps    550.00  1,500.00  950.00 

Annual  difference  in  cost  of 
reciprocating      over       the 

centrifugal    1,219.35 

Data  are  based  on  60'/,    load  factor. 

a  comparatively  small  load  factor.  Water-works  liaving 
small  reservoir  capacity  will  require  pumps  capable  of 
delivering  nearly  the  maximum  demand  ;  and  when  jnimp- 
ing  into  a  closed  system,  the  pumping  capacity  must  be 
equal  to  the  maximum  demand. 

The  cost  of  pumping  units  and  also  the  cost  of  main- 
tenance and  repairs  in  the  accompanying  tabulation  are 
taken  from  records  of  the  St.  Louis  Water-Works,  where 
the  average  load  factor  is  ()0%.  The  machines  com- 
pared have  a  capacity  of  30.000.000  gal.  per  24  hr. 
airainst  a  total  head  of  some  2lt.5   ft.     The  cust  of  the 


(ciitrifugal  unit  includes  wet  ami  dry  vacuum  puiujis. 
condenser,  exhau.st  heater,  42-  and  o(i-iu.  hvdraulieallv 
o]ierated  gate  valves,  together  witli  suction  and  discharge 
jiiping  inside  of  the  building.  The  cost  of  the  recipro- 
cating pump  includes  a  condenser,  two  gate  valves,  the 
same  as  for  the  centrifugal,  together  with  suction  and 
discharge  piping.  Tests  on  the  two  pumps  showed  a 
steam  consumption  of  10,.500  and  13,000  lb.  of  steam  per 
hr.  for  the  triple-expansion  and  turbine-driven  pumps 
respecti\ely,  for  the  same  work  done;  the  steam  pressure 
was  ]()0  lb.  ]ier  sq.in.  and  100°  superheat. 

Where  the  load  factor  is  97%,  there  will  be  no 
annual  difference.  It  will  be  noted  that  the  interest  rate 
has  been  taken  at  5  in.^tead  of  4%.  The  interest  rate 
.should  be  that  wdiich  the  taxpayers  can  realize  on  their 
money  and  not  the  rate  ■which  Daid  on   city  bonds. 


asc® 

The  Calaveras  dam,  which  is  under  construction  by  the 
S]iring  A'alley  Water  Co.  to  provide  additional  water- 
supply  for  San  Francisco,  is  now  about  one-third  com- 
pleted. As  described  in  the  extended  article  on  the  dam  in 
EiiffiiieeriiKj  News,  Oct.  1,  l!il4,  this  dam  when  com- 
pleted will  be  the  highest  earth  dam  in  the  world.  Tlir 
crest  of  the  dam  will  be .340  ft.  above  bedrock,  and  it  will 
contain  over  3,000,000  cu.yd.  of  material.  The  dam  is  be- 
ing constructed  by  the  hydraulic  process.  The  accompany- 
ing views,  from  photographs  taken  on  Nov.  2'.l,  show 
the  pool  in  the  center  of  the  dam,  into  which  the  pipes 
cayrying  the  water  charged  with  sand  and  clay  deliver. 
Besides  the  material  delivered  hydraulic-ally,  a  large 
amount  of  material  is  being  placed  on  the  lower  slopes 
of  the  dam  by  teams  that  are  loaded  by  steam  shovels  ex- 
cavating from  tlio  hillside  at  the  left  in  Fig.  "i. 
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FIG.    2.    VIEW    OF    CALAVERAS    EARTH     i'A.M     LUL'Kl.Xe;    D(.iWN    THi;    VALLi;v.    .SlluWIXG    CONCRETE    TAVlNi 
LAID   IN    VERTICAL  STRIPS   ON   UPSTREAM   FACE 


The  engineers  aim  to  keep'  a  large  surplus  of  material 
at  all  times  deposited  on  the  lower  toe  of  the  dam  to 
lounterbalance  the  hydrostatic  pressure  exerted  by  the 
.-emi-liquid  mud  in  the  central  core  of  the  dam,  which  is 
of  course  very  heavy  and  which  dries  out  very  slowly. 

The  pressure  of  the  central  pool  and  the  mud  beneath 
it  against  the  upper  section  of  the  dam  will  be  jiartly 
counteracted  by  the  water  pressure  back  of  the  dam  when 
the  reservoir  is  filled.  It  is  the  intention  to  begin  the 
use  of  the  reservoir  for  storage  purposes  during  the  present 
rainy  season.  As  may  be  seen  in  the  views,  the  upper  face 
of  the  dam  has  been  23aved  with  concrete  to  a  height  of 
about  SO  ft.,  and  the  reinforced-concrete  inlet  tower  has 
been  completed  to  about  the  same  height. 

The  cast-iron  gates  to  be  placed  on  the  tower  were  or- 
dered from  the  Kensselaer  Valve  Co.  last  spring,  and 
were  shipped  from  Xew  York  to  San  Francisco  on  a 
steamer  that  reached  the  Panama  Canal  just  in  time  to 
be  caught  in  the  blockade  which  resulted  from  the  great 
slides  in  October.  The  steamer  was  therefore  obliged  to 
take  the  long  voyage  around  South  America  to  reach  San 
Francisco,  so  that  the  gates  were  not  delivered  at  the  dam 
site  until  the  middle  of  December.  AMiilc  the  winter 
rains  have  begun  in  this  locality,  it  is  expected  that  the 
gates  will  be  placed  in  time  to  store  a  large  part  of  the 
winter's  runoff. 

As  may  be  seen  from  the  accompanying  photographs,  the 
dam  is  located  in  a  narro^  valley  with  steep  hills  rising 
on  each  side.  Much  of  the  earth  on  the  slopes  of  these 
hillsides,  however,  is  not  well  adapted  to  hydraulic  ex- 
cavation and  placing,  and  the  very  large  amount  of  ma- 
terial required  for  the  dam  has  made  it  necessary  to  ex- 
tend the  pipe  lines  a  considerable  distance  to  reach  suit- 
able earth.  It  is  estimated  that  the  Calaveras  reservoir 
when  completed  will  increase  the  availalilc  water-supply 
of  San  Francisco  by  30,000,000  gal.  per  day.     As  the 


present  daily  consumption  of  the  city  is  in  the  neighbor- 
hood of  45,000,000  gal.,  this  will  provide  for  its  future 
growth  for  a  considerable  time. 

The  Spring  Valley  Water  Co.  is  carrying  on  the  con- 
struction of  the  Calaveras  dam  with  its  own  forces,  un- 
der the  direction  of  G.  A.  Elliott,  its  Engineer. 

A'^esaua©  Testt  Pa^esmaeiats 

By  IIexky  Welles  Dukiiaii* 
An  examination  was  recently  made  by  the  writer  of  the 
test  pavements  laid  on  Second  Ave.,  New  York  City,  in 
1912,  under  the  supervision  of  the  Bureau  of  Highways 
of  the  Borough  of  iVIanhattau.  As  these  are  probably 
the  most  varied  and  extensive  tests  of  city  street  pave- 
ments in  this  country,  brief  descriptions  of  their  present 
condition  are  of -interest.  The  purpose  and  extent  of 
the  test  pavements,  with  a  brief  description  of  each,  were 
published  in  Engineering  News,  June  27,  1912,  at  the 
time  they  were  laid  down.  The  writer's  recently  issued 
"Annual  Eeport  of  the  Bureau  of  Highways"  for  the  year 
1914  gives  a  more  complete  description  and  subsequent 
history  to  Dec.  31,  1914. 

Test  Sections  of  Stone-Block  Pavements 
The  section  from  the  north  side  of  Third  St.  to  the 
south  side  of  Fourth  St.  was  surfaced  with  314-in.  sawed 
cubes  of  Medina  sandstone,  laid  on  a  l/^-in.  sand  cushior, 
and  6-in.  concrete  base.  The  blocks  were  laid  with  close 
joints  filled  with  portland-cement  grout.  The  pavement 
has  been  in  use  since  January,  1913.  The  surface  is  in 
general  smooth,  but  has  developed  undulations  and  many 
cracks,    and    at    several    points    considerable    areas    are 
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tTiisliL'd  or  (li'|iri>sc(l.  Jjiii'go  aiiiuunts  ul'  ri'|)airs  have 
iii'Cii  niadu  oacli  year. 

The  suction  Iroiii  the  south  side  of  Foiirtli  St.  to  the 
iiortli  side  of  Fil'th  St.  wa.**  paved  with  staiuhird-.-iize 
Mi'ih'iui  saud-stono  blocivs  31/^  to  51/^  in.  wide,  ;  to  12 
ill.  in  loiijitli  and  (i  to  (il/4  in.  in  depth,  with  i)arall{>i 
sides  and  eud.«,  hiid  with  fairly  close  joints  on  a  \\'-j-\]\. 
sand  eushion  over  a  fi-in.  concrete  foundation.  The  joints 
are  filled  with  cement  jjrout  as  in  the  cuhc  section,  and 
the  work  was  completed  at  the  sanic  tinic.  The  surface 
of  tin,*  .section  has  always  l)een  rouph  and  uneven,  largely 
the  result  of  poor  worknianslii]j  in  cutting  the  hlocks. 
The  edges  of  the  hlocks  have  held  up  well,  and  the  poorest 
condition  is  the  general  wavy  surface  and  inferior  qual- 
ity of  patching.  In  any  criticism  of  this  section  the 
original  poor  condition  of  the  hlocks  should  be  borne  in 
mind. 

These  pavements  have  demonstrated  very  conclusi\cly. 
not  only  the  fact  that  sandstone  is  not  sufficiently  dur- 
able for  the  heavy  traffi<'  of  Second  Ave.,  hut  also  the 
impossibility  of  making  satisfactory  repairs  with  cement- 
grouted  joints  under  the  conditions  prevalent.  It  is 
\ii-tually  impossible  in  New  York  City  to  keep  traffic 
ott  repair  areas  long  enough  to  permit  a  proper  set- 
ting of  the  grout. 

From  21st  to  2;Srd  St.  an  experimental  section  is  laid 
with  granite  block  having  a  width  of  from  31/2  to  4  in.,  a 
length  of  T  to  n  in.  and  a  depth  of  5  in.  Specifica- 
tions called  for  joints  not  exceeding  %  in.,  the  blocks 
lo  be  laid  on  a  %-in.  siind  cushion  on  a  (i-in.  concrete 
foundation.  The  joints  were  filled  witli  dry  sand  to 
within  3  in.  from  the  top  and  cement  grouted. 

The  roadway  was  opened  for  traffic  in  November,  li)]2. 
The  condition  of  this  paxement  is  only  fair.  The  blocks 
a.s  originally  furnished  were  not  strictly  np  to  specifi- 
cations, the  joints  probably  averaging  in  all  cases  more 
fiian  the  niaxinmni  allowance.  The  cement-grout  joint 
filler  has  not  worn  well,  many  of  the  joints  having  opened, 
and  the  blocks  show  wear  at  the  edges.  The  general  sur- 
face is  niiiform  except  around  manhole  boxes  or  where 
cuts  have  been  made. 

Tkst  Sectiox.s  of  "\Yood-Block  Pavejiext 

IJetween  Fifth  and,  Sixth  St.  Soiithciii  short-leaf  ])ine 
hlocks  treated  with  20  lb.  per  en. ft.  oi'  a  lieavy  oil  ha\ing 
a  specific  gravity  of  not  less  than  1.10  at  38°  C.  were 
used.  From  the  south  side  of  Sixth  St.  half\vaj^  to  Sev- 
enth St.  the  blocks  used  were  treated  with  20  lb.  of  light 
oil  having  a  s]H;cific  gravity  of  1.03  to  l.OS  at  38°  C. 
From  there  to  the  north  side  of  Seventh  St.  tlie  treatment 
used  was  20  11).  of  water-gas  tar. 

All  ty])es  were  laid  on  a  1-in.  sand  cu.shion  on  a  (i-in. 
concrete  base,  the  joints  being  filled  with  line  sand  and 
the  surface  thoroughly  rolled  and  finally  spread  with  a 
thin  coaling  of  sand  to  be  rolled  in  by  traffic.  The  W(n-k 
was  completed  in  January,  1013. 

Exce])t  for  a  slight  undulating  appearance  noticeable 
only  on  close  examination,  these  pavements  are  in  very 
fair  condition.  No  difference  in  appearance  is  notice- 
able between  the  differently  treated  sections  exce])t  in 
extremely  hot  weather,  Avhen  there  is  a  slight  evidence 
of  oil  on  the  .surface  of  the  blocks  treated  with  light 
oil,  hut  bleeding  has  practically  stopjied. 

The  section  from  the  south  side  of  l-'itli  St.  to  the 
south  side  of  15th  St.  is  laid  with  Southern  long-leaf 


yellow  pine  hbiiks  :Jx8  in.  on  the  suriace  and  4  in.  dcc|i. 
(ill  a  1-in.  sand  cushion  over  a  Ci-in.  concrete  t'oundatinn. 
On  the  lower  part  of  this  section  the  blocks  were  treated 
with  1()  II).  per  cu.ri.  of  licaxy  oil;  on  the  next  section 
20  III.  of  hea\y  oil.  and  on  the  next  the  treatment  was 
20  ill.  of  light  oil.  The  iiitciscctioii  at  1  Ith  St.  is  pavwl 
with  blocks  treated  with  IC  lb.  per  cu.lt.  of  light  oil.  The 
next  lialf-block  north  of  this  point  has  |)a\iiig  blocks 
treated  with  20  II).  nf  water-gas  tar,  and  then  there  is  a 
section  laiil  with  Ijlocks  treated  with  16  lb.  of  water- 
gas  tar. 

AI)o\e  lUh  .St.  a  .section  was  laid  with  Southern  short- 
leaf  pine  blocks  measuring  4  in.  deep,  .3  in.  wide  and 
8  in.  long.  They  were  laid  on  a  sand  cushion  on  a  (i-in. 
concrete  foundation,  and  the  joints  were  filled  with  fine 
sand.  From  ITth  to  18th  St.  the  blocks  u.sed  were  treated 
with  16  II).  per  cu.ft.  of  hea\y  oil,  and  at  the  18tli  St. 
intersection  16  lb.  of  liglit  oil  was  employed,  and  from 
there  to  19th  St.  the  blocks  used  were  treated  with  ](i 
lb.  of  water-gas  tar. 

Nothing  in  the  present  ap]iearance  of  any  of  these 
stretches  of  paxement  indicates  that  \nider  ordinary  con- 
ditions any  variation  of  treatment  of  the  blocks  had  been 
employed.  It  is  only  in  extremely  warm  weather  that 
hlocks  treateil  with  light  oil  still  show  slight  evidence 
of  bleeding.  The  entire  area  is  in  first-class  condition, 
except  around  some  manhole  boxes.  Practically  no  re- 
pairs have  been  required. 

At  the  ITth  St.  intersection  Australian  tallowwood 
blocks  were  used.  This  is  a  hardwood,  and  the  blocks 
were  untreated  other  than  being  j^ainted  with  tar  be- 
fore laying.  They  measure  4.1/2  in.  in  width,  3  in.  in 
depth  and  8I4  in.  in  length,  and  they  avim-c  laid  on  a 
cushion  of  tar,  the  joints  being  filled  with  jiaving  pitch. 
The  hardw^ood  lilocks  failed  entirely  during  the  first  two 
seasons  and  have  been  replaced  by  yellow-pine  blocks 
treated  in  accordance  with  the  standard  specifications  of 
the  Manhattan  Bureau  of  Highways. 

Tests  of  Sectioxs  of  Aspir.u.T-Bi.ocK  Favejiext 
A  length  of  three  city  blocks  north  of  Houston  St.  is 
]iaved  with  asphalt  blocks  measuring  .'5x12  by  3  in.  deep, 
laid  on  a  i/2-in.  mortar  bed  on  a  oi/G-in.  concrete  foun- 
dation. The  blocks  were  required  to  have  a  specific 
gravity  of  not  less  than  2.45  and  a  minimum  absorption 
of  1%  after  seven  days'  immersion  in  water.  The  work 
was  completed  in  Novendier,  1912.  This  pavement  pre- 
sents a  better  appearance  in  general  than  the  other  as- 
phalt-block sections  fai'lhcr  north,  but  is  poor  along  the 
rails  of  the  car  tracks,  the  space  within  which  is  jiaxcd 
with  sheet  asphalt.  As  Second  St.  on  the  east  side  there 
are  depressions  and  waves,  as  well  as  at  Third  St.  on 
the  west  side,  and  the  ea.st  gutter  shows  many  signs  of 
deterioration.  A  considerable  pitting,  is  to  be  observed 
over  almost  the  entire  area. 

A  .section  from  S)th  St.  to  11  th  St.  is-.^iaved  with  blocks 
made  of  natural  bituminous  limestone  rock.  The  bloc'ks 
measure  814  in.  long,  4  in.  wide  and  2Vf.  in.  deep,  with 
a  ndnimum  weight  per  block  of  6  lb.,  laid  on  a  l/2-in. 
mortar  bed  on  a  5y^-in.  concrete  foundation.  This  pave- 
ment was  opened  to  traffic  in  November,  1913.  Under 
traffic  the  blocks  have  rolled  together  so  that  the  joints 
are  barely  discernible.  The  general  appearance  of  the 
surface  is  similar  to  sheet  asphalt  but  somewhat  more 
wavv,   and   where   the  joints   can    be   distinguished   they 
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-\\n\v  I'vidciicc  of  luniiiLt  trincU'il  in  the  iliri'ctidii  of 
trallic.  licldw  Ti'iitli  St.  this  scctidii  is  in  lu'ttci-  coii- 
liition  than  mtvU\  nl'  (hat  jKiint,  j)r(il>ahl\'  (hie  t(i  the  less 
intense  trallic  tMuountered. 

Tiio  two  i)h)(l\s  li-oni  lotii  to  17tii  8t.  were  paved  with 
as])lialt  lil(ici<s  made  nnder  practically  the  same  specili- 
cations  a>  those  nscd  in  the  first  section  noted,  ('xcc|)t 
that  thci'c  was  an  attempt  made  to  jjet  a  block  more  snit- 
al>le  for  heavy  trallic,  and  tlie  maximum  absorption  was 
I  educed  to  0.()%  after  seven  days  of  innncrsion  in  walei-. 
The  blocks  measured  oxlS  by  3  in.  deep,  laid  on  a  \'U- 
in.  mortar  bed  on  a  oi/^-in.  concrete  foundation,  'i'he 
roadway  was  opened  to  traffic  iu  Novemi)er,  IIIIS.  The 
fjeneral  a])pearanee  of  this  pavement  shows  considerai)le 
waviness.  The  car-track  area  was  jjaved  at  the  same  time 
and  of  the  same  material.  TrafTIc  lias  worn  (•ontinuons 
luts,  adjacent  to  the  rails.  Near  liith  St.  on  the  east 
side  waves  are  very  a]i]iarent,  and  there  are  some  depres- 
sious. 

Test  Sectioxs  ok  SnEicT-AsniAi/r  Pavement 

The  two  blocks  from  Scxenth  to  Xintli  St.  ha\e  an  as- 
phalt pavement  consistinfi'  of  a  2-in.  ^earini;-  surface  on 
a  1-iu.  old-s))ecification  open  binder  laid  on  a  (i-in.  con- 
crete foundation.  It  was  opened  to  tratfie  in  November, 
1913.  There  is  a  slight  waviness  in  the  surface,  but  it 
is  otherwi.se  in  good  condition  and  up  to  the  first  of  the 
present  year  had  required  no  repairs  due  to  wear  and 
tear.  Within  the  railway  track  there  is  also  sheet  asphalt, 
hut  it  is  the  ohl  pavement  wliich  extends  in  this  area 
north  from  Houston  St.  Adjacent  to  the  rails  some  de- 
l)ressions  have  developed. 

The  section  from  11th  to  l.'Uli  St.  has  an  a.sphaLt  pave- 
ment correspomling  to  the  more  modern  specifications 
of  the  ilanhattan  Bureau  of  Highways,  consisting  of  a 
li/o-in.  wearing  surface  on  a  close  liinder  11^  in.  thick, 
laid  on  a  C-in.  concrete  foundation.  This  section  was 
opened  to  traffic  in  November.  11)1"^.  and  has  required 
[iractically  no  repairs.  With  the  exception  of  some  de- 
pressions along  the  rails  and  around  some  sunken  num- 
hole  boxes,  the  pavement  is  in  fair  shape. 

From  lOtli  to  Sl.st  St.  a  section  was  laid  with  rock 
asphalt  from  Ragusa,  Sicily,  2^  in.  in  thickness  on  a 
()-in.  concrete  foundation.  This  was  opened  to  traffic  in 
September,  1912.  This  section  entirely  failed  during  the 
tir.st  two  seasons,  probably  owing  to  the  inferior  quality 
of  materials  and  poor  workmanship.  It  was  impossible 
to  require  repairs  in  accordance  with  the  original  spe- 
cifications after  the  outbreak  of  the  European  War,  and 
consequently  since  that  time  the  contractor  has  done  all 
such  work  -(Wth  standard  sheet  asphalt  iu  accordance 
with  ilauhattan  specifications. 

lira  PstvessaeEatl  IDesagira 

Although  treated  iu  some  textbooks,  the  ease-of-clean- 
ing  factor  in  the  selection  of  pavements  jjrobably  receives 
little  consideration  in  practice.  Herewith  are  e.xtraets  from 
a  ])aper  read  at  the  recent  Worcester  lload  Congress  by 
tUis  H.  Ilauna.  Commissioner  of  Street  Cleaning  of 
Cleveland,  Ohio.  In  reading  them  it  sliould  be  borne 
in  mind  that  there  are  many  local  factors  which  must  be 
taken  into  account,  and  that  Mr.  Hanna's  conclusions  are 
based  on  experience  iu  one  city  only.  The  following 
))aragraphs  are  substantially  in  Mr.  Hanna's  words: 


\n  annual  expense  of  $.">oo  a  mile  in  re|)airiug  residence 
streets  wonid  be  considered  an  apjircciable  itoni  of  main- 
tenance, yet  (bat  figure  for  cleaning  a  mile  of  residence 
street  through  a  season  is  extremely  low.  A  cost  of 
$oOl)  for  maintaining  a  mile  of  one  kind  of  pavement  for 
a  year  as  against  a  cost  of  $1, .■)()()  for  maintaining  an- 
other kind  would  be  sullicient  grounds,  in  most  cases,  to 
decide  in  favoi'  of  the  former  material.  Yet  greater  dif- 
ference than  (Ills  in  cleaning  cost  is  blandly  ovi'riooked. 

ECONO.MV    I'lv-O.M   StKICKT  CLIiAXEIt'.S  Sta.\1)1'0I.\T 

.V  sticet  cleanei  looks  for  two  qualities  in  a  pavement. 
It  must  be  smooth,  and  particles  of  litter  must  not  stick 
to  the  siii-face.  The  question  of  smoothness  opens  up  the 
whole  matter  of  durability.  Any  material  that  deterior- 
ates and  iDugiiens  lieeimies  more  difficult  each  year  to 
clean.  .\ny  iieglcet  of  needed  rejjaii's  means  a  larger 
cleaning  bill  until  the  rejjairs  have  been  completed. 

Additional  cleaning  ex])ense  must  be  made  for  all  bi- 
tuminous pavements  on  account  of  the  sticking  of  particles 
of  litter  to  the  surface.  These  surfaces  are  never  (piite 
so  clean  as  nonadhesive  materials,  and  it  costs  from  S^'/f 
upward  additional  to  put  them  in  a  reasonably  presentable 
condition  on  account  of  this  quality. 

This  difficulty  is  seen  at  its  worst  in  a  lu'w  creosotcd 
wood-block  ])avement,  when  the  oil  is  gradually  working 
out  of  the  wood.  The  use  of  steel  scrapers  must  often  be 
employed,  as  the  flushing  by  water  is  not  ell'ective  at  all  in 
removing  the  dirt  from  such  a  surface. 

The  suljstanc'es  most  easily  cleaned  are  brick  and  stone. 
Neither  of  them  originates  any  form  of  dirt,  and  both 
wash  off  readily.  Tlie  only  ground  for  disciimination 
between  them  as  to  ease  of  cleaning  is  mi  the  question  of 
smoothness,  where  l)rick  has  a  slight  advantage  as  a  rnle. 

But  in  the  use  of  these  materials,  the  choice  of  a  filler 
is  all  im])ortant.  A  bituminous  filler  has  all  the  disad\an- 
tages  of  a  bituminous  surface,  from  a  cleaner's  stand- 
point, and  some  others  besides.  Being  softer  than  the 
brick  or  block,  it  recedes,  leaving  a  crevice  that  invites 
the  lodgment  of  dirt.  With  the  edges  of  the  brick  or 
block  unprotected,  it  is  sure  to  roughen,  thus  adding  to 
the  difficulties  of  cleaning.  In  fact  such  a  street,  afttu' 
a  few  years,  presents  an  array  of  cobi)Ie  stones,  with  the 
filler  invisible,  or  else  melted  and  run  to  the  gutter,  where 
it  impeiles  the  u'ork  of  the  follow-up  gang. 

SoiiE  Stkei5T-Cleaxixg  Costs 

The  lowest  cost-of-cleaning  figure  that  we  have  lieen 
able  to  achieve  on  any  type  of  |)avemeut  is  l-'jc.  ])er  10,000 
sq.ft.  on  a  10-yr.  old  grouted  brick  ])avemcnt.  The  cost 
on  the  best  asphalt  pavement  would  be  not  less  than  2()c. 
and  would  increase  to  30c.  as  the  surface  became  wavy 
or  rough.  A  wood-block  pavement  costs  practically  $1 
))er  10,000  sq.ft.  to  clean  in  its  initial  condition,  and  it 
will  be  at  least  two  years  before  the  oil  will  have  dried 
out  sufficiently  to  admit  of  its  being  cleaned  for  oOc. 
A  tar-filled  block  pavement  will  cost  not  less  than  :!0e. 
per  10,000  sq.ft.,  and  as  the  filler  disappears  and  the 
blocks  roughen,  this  cost  will  amount  to  (iOc.  or  more. 

In  the  case  of  a  pavement  -JO  ft.  wide,  there  are  about 
21  squares  (of  10.000  sq.ft.)  to  the  mile.  As  between  a 
material  that  can  be  cleaned  for  15c.  and  one  that  can  be 
cleaned  for  ;i()e..  there  is  a  difference  of  $3.15  per  m.i. 
per  cleaning,  a  difference  of  $15.75  per  week,  of  $G30 
per  season  of  40  weeks  and  of  $6,300  in  10  yr. 
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The  entire  water-sui)])ly  for  the  City  of  Vaueouver, 
B.  G.,  is  brouglit  in  .submerged  pipes  across  the  channels 
connecting  tlie  city's  liarbor  with  the  ocean,  -These  pipes 
have  been  successfully  laid  under  conditions  of  exception- 
al difficulty. 

The  City  of  Vancouver  is  built  on  a  narrow  peninsula 
between  two  arms  of  the  sea.  The  only  possible  source  of 
an  adequate  water-supply  is  in  the  mountains  which  rise 
to  a  great  height  only  a  short  distance  north  of  Bur- 
rard  Inlet,  on  the  southern  shores  of  which  the  city  lies. 
As  may  be  seen  on  the  accompanying  map,  the  city's 
water-sxipply  is  taken  from  Capilano  River  and  Seymour 
Creek.  The  water  from  the  foi-mer  is  brought  down  in 
steel  pipes  to  the  first  Narrows  just  below  the  city, 
and  the  water  from  SejTiiour  Creek  to  the  second  Narrows 
5  mi.  above. 

The  tidal  range  on  this  coast  is  from  14  to  17  ft.  As 
Burrard  Inlet  has  an  area  of  several  square  miles  and  as 
the  deep  channel  connecting  it  with  the  ocean  is  only 
some  900  ft.  in  width,  a  tidal  current  of  high  velocity, 
8  mi.  an  hour  or  more,  sweeps  back  and  forth  through 
the  channel  with  every  rising  or  falling  tide.  Almost  as 
rapid  a  tidal  current  exists  at  the  second  Narrows.  The 
period  of  slack  water  in  the  Narrows  is  very  short,  often 
not  more  than  30  niin.  The  maximum  c]epth  of  water  is  75 
ft.  at  the  first  Narrows  and  80  ft.  at  the  second  Narrows. 
The  channel  bottom  is  very  rough  and  strewn  with  large 
boulders  on  the  shore  next  the  city ;  on  the  opposite  shore 
is  a  level  stretch  of  mud  flats,  bare  at  low  tide. 

Early  Experience  in  Pipe  Laying 

The  first  pipe  laid  across  the  Narrows  from  Seymour 
Creek  was  a  12-in.  cast-iron  pipe  with  Ward  flexiljle  joints. 
It  is  stated  that  Mr.  Ward  himself  came  to  A^ancouver 
to  lay  the  pipe,  but  when  he  saw  the  swift  current  in 
which  it  had  to  be  placed,  he  refused  to  attempt  the  job 
and  the  pipe  was  laid  by  a  local  contractor,  who  offered  to 
do  the  work  for  a  Imnp  sum  of  $10,000,  the  city  of  course 
furnishing  the  pipe,  and  the  Jointing  material.  He  car- 
ried out  his  task  with  little  difficulty  and  at  a  cost  of  only 
about  a  third  of  his  contract  price.  Since  then  there  has 
not  been  any  difficulty  in  finding  men  to  do  the  work. 
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FIG.    1.    FLEXIBLE  JOINT  CAST-IRON  PIPE   IN  WATER 
WORKS  YARD,  VANCOUVER,  B.  C. 


FIG.   2.    MAP  SHOWING  LOCATION  OF  SUBMERGED   PIPE- 
LINE CROSSINGS,  VANCOUVER  WATER-SUPPLY 

When  the  supply  through  the  first  pipe  became  inade- 
quate, a  second  pipe  was  laid,  and  additional  ones  have 
been  added  as  the  water  consumption  increased.  The 
method  of  laying  is  substantially  as  follows :  On  the  flat 
tidal  marsh  on  the  north  shore  of  the  river  a  low  wooden 
trestle  is  built,  extending  liack  from  the  shore  a  distance 
as  great  as  the  entire  width  of  the  channel,  some  1,300 
ft.  Upon  the  plank  floor  of  this  trestle  the  pipe  is  laid, 
and  the  joints  are  leaded  and  calked.  The  bell  of  each  pipe 
length  rests  on  a  flat  wooden  block  free  to  slide  on  the 
plank  floor,  v\-hich  is  greased  with  tallow. 

Hauling  the  Pipe  Across  the  Channel 

After  the  pipe  has  been  subjected  to  a  hydrostatic  test 
of  300  lb.  per  sq.in.  and  any  leaks  found  have  been  made 
tight,  a  hauling  tackle  for  pulling  the  pipe  across  the 
channel  is  apjilied.  Originally  a  wire  rope  was  led  through 
the  interior  of  the  pipe  and  secured  to  the  rear  end  of  the 
pipe  line ;  but  the  resistance  of  the  front  end  as  it  plowed 
its  way  across  the  channel  was  so  much  greater  than  that 
of  the  rear  part  of  the  line  sliding  on  the  floor  of  the  trestle 
that  the  pipe  line  buckled,  notwithstanding  the  tension 
on  the  cable  inside  it.  The  present  practice  therefore  is 
to  run  a  couple  of  hauling  cables  the  length  of  the  pipe 
line  and  lash  them  securely  to  it  at  three  or  four  pointy 
To  the  front  end  of  the  pipe  line  a  heavy  wooden  prow- 
is  attached  to  enable  it  to  plow  its  way  across  and 
take   the   shocks   of   contact   with   ledges   and   boulders. 

AVhen  all  is  ready,  a  cable  is  carried  from  the  end  of 
the  hauling  tackle  across  the  stream  and  secured  to  the 
drum  of  a  hoisting  engine  on  the  opposite  bank,  and  the 
string  of  pipe  is  thus  hauled  across.  After  the  pipe  is  in 
place,  connections  are  made  at  each  end  and  the  pipe  is 
again  subjected  to  hydrostatic  test.  A  diver  is  sent  down 
and  calks  any  leaks  which  may  be  found.  The  diver 
has  a  powerful  electric  light  and  can  readily  discover 
any  leaks  by  the  current  of  sand  and  dirt  raised  by  the 
water  jet  issuing  from  the  leak.  The  water  in  the  Nar- 
rows is  remarkably  clear,  there  being  only  a  trifling  inflow 
of  fresh  water  or  sewage  compared  with  the  vast  volume  of 
fresh  sea  water  entering  at  each  tide. 
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It  iiiiiy  lie  noti'd  in  lliis  ((iiuuHtinu  tliiil  llic  ('MpihiiKi  iii- 
liiia'  ifi  IS."i  ft.  abovo  sea  levol,  and  tlit'  So.vniour  t'reok 
liiwiT  intake  is  4(i.')  ft.,  whilo  "Littlo  Mountain"  reservoir, 
into  wiiieli  the  conduits  deliver,  is  .ill.")  It.  above  sea  level. 
'I'lie  luaxinuuu  head  ol'  water  on  llir  suhnieru'cd  |ii|ic  al 
greatest  depth  is  about  4.S0  li. 
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Ouee  laid  and  made  tight  the  ))i])es  give  little  trouble, 
i'rodgiug  which  has  been  undertaken  bv  the  (Jovernnient 
in  recent  years  to  widen  the  channel  on  the  north  side 
made  it  necessarv  to  take  up  some  of  these  pipe  lines,  and 
the  oldest  pipes  were  not  put  down  again,  as  it  was  Inund 
that  the  erosion  of  the  sand  carried  In;  the  swill  tidal 
current  back  and  forth  across  the  pijie  bad  worn  il  thin 
in  sj)ots  during  its  2.5  yr.  of  servici'.  li  was  ilicrcron' 
determined  to  lay  an  18-in.  main  in  its  place,  and  Ibis 
was  done. 

This  erosion  of  the  ]iipe  could  be  prevented  of  rourse. 
if  the  ])i]ie  could  be  buried  in  a  trench  across  the  channel  ; 
but  the  dredging  of  a  trench  in  (i.")  ft.  dejith  of  water  on  a 
bottom  strewn  with  boulders  and  with  the  swift  tidal 
current  is  no  easy  task.  And  even  if  a  trench  were  dug, 
it  would  probably  be  filled  by  the  tidal  current  before  the 
pipe  could  be  laid  in  it. 

Moreover,  the  occurrence  of  any  leak  in  the  jiipe  line  is 
easily  detected  and  repaired  by  a  ili\cr  wlicn  the  pipe 
line  is  exposed  on  the  bottom.  The  city  lias  in  fact  an 
ex])ert  diver  at  its  command  whenever  his  services  are 
reijuired.  The  number  of  lines  of  pipe  laid  at  the  two 
sei)arate  crossings  is  such  tliat  tJie  temporary  witli- 
lirawal  of  service  of  one  or  more  lines  for  inspection  or 
repairs  still  leaves  the  city  well  supplied. 

In  recent  years  all  additions  to  the  submerged  lines 
have  been  made  with  IS-in.  pipe  instead  of  the  12-in. 
originally  laid.  In  laying  this  heavier  pipe,  it  has  been 
found  better  to  pull  it  into  place  in  three  separate  sections 
instead  of  in  one  line,  as  was  done  with  the  12-in.  After 
the  three  sections  are  in  place  they  are  joined  by  a  diver 
working  in  about  fO-ft.  de]ith  of  water. 

At  the  first  Narrows  there  ha\e  been  eleven  12-in. 
l)ipes  laid;  of  these,  three  are  still  in  service.  There  are 
two  18-in.  pipes,  the  last  of  which  was  laid  last  fall. 
.\t  the  second  Xarrows  six  IS-in.  pipes  have  been  laid 
and    are    in    si'rxiee    (see    the    view   of   this    in    Fii^.    :!). 


The  llexible  pipe  use<l  is  of  the  well-known  Ward  pal- 
tern,  but  has  been  modilied  in  shape  soiiiewiiat  to  rciliice 
the  resistance  in  hauling.  A  section  is  shown  herewitii. 
This  pipe  can  be  deflected  121/2°  before  binding  occurs. 
Tlie  pipe  is  cast  in  (ilasgow  and  costs  $01. .50  per  long 
ton  delivered  at  \'ancouver.  its  wciglit  is  about  -IIM)  lb. 
per  ft.  The  total  cost  of  the  llS-in.  submerged  crossings, 
including  the  cost  of  laying,  is  about  .$11. .50  ])L'r  lin.ft. 

It  has  occasionally  happened  that  in  laying,  calking 
and  testing  the  ])ipe  a  bell  has  been  split  at  one  of  the 
j<iints.     P>reaks  have  also  occurred  tr contact  with  keels 


FICi.  3.     LINE  UF  IS-IN.  PIPE  JOINED  UP  AND  READY  FciEi 
DRAWING  ACROSS  NARROWS,  VANCOUVER,  B.  C. 


FIG,    4.     .STA.N'DAIID    SECTION    OF     F1.I.;XIRI.E    .HUNT     Ful: 
IS-IN.   CAST-IRON   PIPE.   V.^.VCOUVER   WATER-WORKS 

of  ships  which  have  gone  ashore  in  the  Narrows  during 
foggy  weather.  liei)airs  of  such  breaks  have  been  ef- 
fected by  ]ilaeing  on  the  |)ii)e  to  cover  the  split  a  sleeve 
with  a  stulHng-bo\  and  ridiber  |)acking  at  each  end. 

()tiii:i;  DEscitirTioNs  or  Pii'e  L.vyixg 

A  detailed  descrijifion  of  the  methods  used  in  laying 
the  12-in.  submerged  ]iipes  at  \'ancouver,  written  by  John 
Causley,  was  published  in  l'Jii(/iri/>eniif/  Xcirx.  May  14. 
1908.  A  description  of  the  laying  of  the  first  18-in,  ])i])e 
at  the  second  Narrows,  written  by  Mr.  11.  M.  Burweil. 
at  that  time  engineer  of  the  \'anconver  water  system, 
was  published  in  Engmecrhui  Xrirs,  Apr.  1,  1909. 

The  present  City  Engineer  of  Vancouver  is  F.  L. 
Fellowes.  We  are  indebted  to  Edward  M.  EeFlufy. 
Assistant  Engineer  of  the  W,iter-\\'orks  Dejiarlment. 
of  Vancou\cr,  for  information  I'rom  which  this  article 
has  been  ]irepared. 


TaiiiiiiK  thr  Hi  vers  for  Ixe — Nci  on<-  can  surve.v  tlic  pliy- 
sicnl  loiulition  of  tlie  United  SLTtes  witlioul  lieinj;  iinpii-s.sfrl 
:uifl  almost  overwhelmed  with  the  iiiaKiitude  of  the  work  that 
must  be  done  in  keeping  our  rivers  within  bounds  and  putting 
them  to  use.  It  is  the  largest  task  that  the  Government  must 
undertake  sooner  or  later,  and  the  sooner  in  my  judgment  the 
better.  .  .  .  We  need  to  catch  the  water  when  it  is 
young,  soon  after  it  has  been  born  from  the  snows.  There, 
in  mountain  valleys,  it  should  be  kept  for  a  time  and,  as 
needed,  led  into  the  peaceful  paths  of  usefulness.  And  on 
that  problem  the  Reclamation  Service  is  working.  The  (Ulli- 
culty  is  to  find  large  reservoir  areas.  The  problem  extends 
from  sea  to  sea.  When  we  come  eastward,  to  the  Missouj-i 
and  the  Mississippi  for  example,  we  find  that  in  their  upi)er 
I'eaches    the    lands    need    the    waters,     while    in     their    lower 

reaches  the  lands  must  be  saved   from   the  waters 

How  these  great  works  can  be  carried  on  calls  for  con- 
structive thought,  not  merely  on  the  engineering  side,  but 
more  immediately  upon  the  financial  side  as  to  those  wa.\'s 
and  means  by  which  the  lands  reclaimed  shall  be  made  to 
bear  in  some  degree  the  burden  of  the  expense.  As  to  the 
funds  which  will  be  needed,  they  mount  into  such  figures  as 
to  be  staggering.  And  I  can  see  no  hope  that  this  work  will 
lie  adequately  undertaken  without  the  Government  advancing 
its  credit  and  investing  directly  some  of  its  own  funds.  A 
commission  to  devise  the  ways  and  means  by  which  the  states 
and  private  land  owners  and  the  national  government  can 
cooperate  in  pa.ving  for  the  work  done  seems  to  me  a  more 
needed  body  than  one  which  will  i-eporl  upon  engineering 
methods. — From  the  annual  report  of  Franklin  K.  Lane.  Sec- 
retary   of   the    Intei-ior. 
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Si'NOFSIS- — Careful  design  shown  hy  low  fhjiiro 
of  wciylii  per  unit  of  floor  area.  Switch  house  de- 
signed for  only  one  arrangement  of  apparatus. 
Boiler  house  specially  hraced  for  stack  wind  pres- 
sure. Intermediate  posts  under  bridge  walls  of 
furnaces.  Special  roof  framing.  Turbine  house 
lohinnts  carry  100-lon  crane. 

The  new  Essex  generating  station  ol  tlie  Public  .Sti- 
vice  Electric  Co.,  Newark,  N.  J.,  has  a  nuniljer  of  notable 
features  in  its  steel  framework.  It  is  a  50,000-kw.  sta- 
tion at  present  and  will  later  be  extended  to  an  ultimate 
capacity  of  200,000  kw.     The  designers  claim  that  the 


including  the  steel  for  stack  supports — an  integral  part 
of  the  boiler-house  framing; — is  3,475  tons.  Taking 
the  total  steel  weight,  the  nnit  weights  are  0.7G5  ton  per 
1,000  sq.ft.  of  ground  area  and"  0.79  ton  per  1,000 
cu.ft.  inclosed  volume. 

Tlie  plant  comprises  three  buildings — boiler  house,  tur- 
bine house  and  switch  house,  of  which  the  first  two  are 
contiguous,  while  the  switch  house  is  separated  from  the 
turbine  house  by  a  25-ft.  alley.  The  boiler  house  and 
turbine  house  are  designed  for  extension  by  adding  suc- 
cessive units.  Each  unit  consists  of  four  boilers  and 
one  2.5,000-kw.  turbine.  The  layout  is  such  that  35,000- 
kw.  or  larger  units  may  be  installed  without  changing  the 
scheme.     All   future   extensions  are   made   ou  the   rear 


iKliA'      lIKKiJTKLi     TUUlilXI':      il'M'SI';;      r.ulLlOU    HiU'SI,    AT    IlICHT,    .sT.KN     FI'.'i.M 


steel  weight  per  unit  of  floor  area  is  some  20%  less  tiian 
that  of  any  other  large  steam  station. 

The  ground-plan  area  of  the  buildings  is  -15,450  sq.ft. 
and  the  inclosed  volume  of  the  plant  is  4,338,000  cu.ft. 
The  total  weight  of  steel  is  3,800  tons,  which  includes  the 
weight  of  the  steel  in  the  stacks,  in  the  coal  bunkers  out- 
side of  the  boiler  house,  in  the  framing  for  the  ash 
pocket  and  in  the  coal-tower  framing  and  support  up  to 
the  top  of  the  bunkers.    The  weight  excluding  stacks  but 


or  landward  side.  The  coal  bunker,  coal  tower  and  ash 
pocket  are  housed  in  a  steel  structure  built  outside  and 
parallel  to  the  boiler  house  on  the  end  opposite  the  tur- 
bine house,  and  the  bunkers  are  to  be  increasd  by  dup- 
lication, a  separate  bunker  for  each  firing  aisle  (for  four 
or  eight  boilers,  as  the  case  may  be).  The  coaling  tower 
will  serve  all  the  bunkers.  In  tliis  tower  only  one  en- 
gine and  a  hoisting  equipment  are  installed  at  present; 
it  is  designed  for  two  in  the  future. 


Dci-ciuber  ;!(),    11115 
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Tlie  switch  house  is  a  six-story  tier  building,  and  its  Elsewhere  in  the  top  story  the  same  roof  outline  is  main- 

loliuun  and  floor  framing  are  of  the  usual  tier-building  tained,  but  column-and-heam  construction   is  employed, 

type.     Two  features  invite  notice — (1)    the  use  of  box  as  columns  are  not  objectionalile  here. 
columns,   in   contrast   to   the   I-section   now   ])opular   in  The   turbine   house   is  of   typical    single-bay   mill,   or 

ticr-l)uil(ling  work,  and  {'2)  the  fact  that  all  i)arts  of  tlic  erecting-sho]).   style,   comprising   two    rows   of   columns. 


FIG.    2.    COXSTRUCTIOX   OF   TURBINE    HOUSE    AND  LOXGITUDINAL  SECTION  OF  BOILER  HOUSE 


framing,  each  girder  and  each  beam,  were  designed  for 
the  exact  load  coming  upon  them  in  the  jDarticular  ar- 
rangement of  apparatus  laid  out.  The  designers  took  the 
\iew  that  the  arrangement  of  switches,  boards  and  other 
apparatus  is  not  likely  to  be  altered  a  great  deal  later. 
A  certain  allowance  was  made,  however,  for  possible 
variations.  As  the  beam  and  column  spacing  was  laid 
out  to  the  best  arrangement  for  tbe  present  installation, 
reconstruction  of  the  floor  beams  might  be  necessary  in 
case  of  any  material  change  in  arrangement  or  equip- 
ment. 

Because  of  designing  for  actual  loads,  the  various  pan- 
ics of  the  floors  are  of  widely  differing  capacities,  rang- 
ing from  150  lb.  per  sq.ft.  to  450  lb.,  equivalent  uniform 
live-load. 

The  floor  filling  in  the  switch  house  is  reinforced-con- 
crete  slab  construction  throughout.  The  slab  rests  on 
top  of  the  I-beams,  so  as  to  make  its  whole  depth  avail- 
able for  containing  the  electrical  conduits.  The  necessity 
of  accommodating  a  great  many  such  ducts,  mainly  for 
the  control  wiring,  affected  the  thickness  of  slabs  selected. 
The  thickness  varied  according  to  the  amount  of  conduit — ■ 
the  number  of  layers — and  ranged  from  4  to  10  in. 
Thus  in  the  switch  rooms  a  7-in.  slab  was  adopted,  in  the 
control  gallery  (sixth  floor)  5  in.,  in  the  conduit  room 
(fifth  floor)  10  in.,  and  in  other  floors  down  to  4  in. 

The  switchboard  room,  or  control  gallery,  contains  a 
novel  switch-panel  arrangement,  partly  circular  and  part- 
ly straight,  partly  panel  board  and  partly  bench  board, 
with  indicating  instruments  on  the  back.  This  control 
gallery  is  roofed  with  trusses  spanning  the  center  bay  of 
the  building  and  framing  into  steel  girders.  From 
the  under  side  of  the  girders  trussed  steel  beams  arc 
suspended,  to  which  an  ornamental  ceiling  is  attached. 


roof  trusses  between,  and  a  crane  runway  carried  by  the 
columns.  The  novelty  of  the  design  in  this  case  lies  in 
the  proportions  of  bent  spacing  to  span  and  height  and 
in  the  construction  of  the  crane  columns  used  in  the  house. 


t  ON'Dl'ITS  I.N  FOURTH  FLcn 

BEFORE  CONCRETING 


F  .SWITCH   HOUSE, 
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Tho  travL'liiii,'  crane  of  the  turbine  Ikjusc  lins  a  caiiacity 
of  100  toiK«  (on  two  hooks — that  is,  tho  franc  is  a  twn- 
Irollcv  crane,  with  eaeli  trolley  of  50  tons'  capacity  and  a 
lO-ton  auxiliary  hoist)  and  s])ans  8"  ft.  i)  in.  between 
laiis.  The  lieight  of  the  l)uildinji'  is  (iCi  ft.  to  the  crane 
rail   and    T.")   ft.   (i    in.   to   the   liottoiii   id'   tiie    nmf   truss. 


With  these  ]iii)|)(irtiiins  the  column  or  lient  sjjacino;  of  22 
ft.  is  remarkably  sluul.  This  is  accdunted  foi'  in  part 
by  the  fact  that  the  mof  i-iiiistructioii  is  beayy.  due  to  the 
reiuforc-ed-concrete  rixjf  shib.  and  by  the  crane  capacity 
and  the  entire  weijiht  of  the  crane  ,<;irdcrs,  as  well  as 
loading  from  the  main  iloor. 

The  crane-column  construction  is  of  a  remarkably  sub- 
stantial nature.  A  sectional  sketch  in  Fig.  2  shows  its 
make-up — two  box-column  units,  each  designed  to  be 
built  up  of  channels  and  ])lates  (in  actual  construction  18- 
in.  I-beams  were  used  instead  nl'  IS-iii.  channels,  becau.se 
'^laac/er  channels  could  not  be  obtained  without  ilelay),  combined 
to  form  one  double-cell  sectiun.  \^  itb  the  heayier  unit 
forming  the  crane-girder  support. 

In  designing  the  crane  runway  the  foiloudng  loads  were 
taken  into  account:  Weight  of  crane,  200,000  lb. ;  load  or 
"A 
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rapacity  of  iTane,  TOO  tons:  vertical  im])act  aniountiiij;-  tn 
i()%  of  the  I'raiic  ca])acity  and  horizontal  impact  aniouiit- 
iiig  to  20%.  of  the  crane'  capacity.  Each  girder  was  de- 
Mgned  on  this  basis  ibr  a  vertical  load  of  180,000  lb.  total 
(made  up  of  200,000  net  lifted  load,  100,000  lb.  repre- 
si'iiting  half  the  weight  of  crane  structure,  -10,000  the 
weight  of  the  carriages  and  1  10,000  the  vertical  inqiact) 
and  40,000  lb.  horizontal  load  due  to  inqiact  of  traveling 
carriages  fully  loaded. 

It  happened   that  the  traveling  crane   of   the   turbine 
house    was    iiivdcd    lonu    before    the    bouse    itself.      TIk.' 


when  only  the  braced  end  panel  of  the  frame  was  up. 
The  steam  turbines  are  cari'ied  on  steel  framework 
indejKmdent  of  the  framing  of  the  house.  This  con.sists 
of  a  colunin-and-girder  platl'onn  designed  to  accommo- 
date the  condensers  undei-  the  turbines,  on  lines  similar 
in  a  general  way  to  those  described  in  our  issue  of  Jan.  14, 
191.5,  jiage  (>(>.  These  turbine-foundation  columns  are 
set  on  pier.s  and  walls  built  on  the  foundation  mat.  The 
steelwork  of  the  platform  between  the  outside  girders 
was  filled  with  <'onerete  to  insure  rigidity  of  the  joints. 
The  box  columns  are  filled  with  a  concrete  grout  poured 


FIG.  5.    WEST  END  UF  BOILER  HOUSE,  VIEWED  AT  LEVEL  JU.ST  BELOW  ST.\CK  FLOOR 
Note   diagonal   bracing   transverse   to   building   to   resist   tlie   wind  pressure  on  tlie  stacks 


generator  stators,  on  account  of  their  size,  had  to  lie 
shipped  in  two  parts,  and  therefore  had  to  be  built  up  with 
the  core  laminations  and  windings  after  arrival  on  the 
ground.  This  required  the  service  of  a  crane  of  heavy 
load  capacity.  "It  was  decided  to  use  the  regular  travel- 
ing crane  of  the  turbine  house.  Therefore  one  ])anel 
of  the  turbine  house,  with  its  crane  girders,  was  erected, 
and  the  traveling  crane  set  in  place.  A  100-ft.  gin-pole 
did  this  steel  erection.  Then  two  wooden  shacks  were 
built  in  the  panel  (see  view,  Fig.  1),  as  housing  within 
which  the  assembly  (left)  and  winding  (right)  went  on. 
Eemovable  roof  sections  provided  for  lifting  the  stator 
castings  and  material  in  and  out. 

The  view,  Fig.  1,  .shows  the  turbine  house  shortly  after 
erection  of  the  remaining  steelwork  was  started.  The 
crane,  however,  is  shown  in  the  same  position  it  occupied 


in  from  the  top,  2-in.  holes  being  left  for  this  purpose 
in  the  channels  of  the  columns.  The  space  between  the 
columns  and  kneebraces  is  likewise  filled  with  concrete 
to  give  rigidity  to  the  joints. 

The  width  of  the  turbine  house  is  more  than  ample 
for  the  2.'),000-kw.  turbines,  of  which  two  have  been  in- 
stalled at  present.  The  third  unit,  which  the  present 
section  of  the  turbine  house  has  been  designed  to  accom- 
modate, may  be  of  larger  size.  The  designers  figure, 
however,  that  the  turbine  room  is  of  ample  width  to  ac- 
commodate the  largest  steam  turbine  likely  to  be  built 
in  the  future.  For  this  rea.son,  although  the  turbine 
house  acconmiodates  three  units,  the  foundation  framing 
has  been  designed  and  built  for  only  two  of  them.  The 
support  for  the  third  would  depend  in  proportions  and 
strength  on  the  turbine  to  be  subsequently  adopted  here. 
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Tho  general  nrrancjemciit  of  the  boiler  house  is  repre- 
sented fairlj-  well  by  the  cross-section  in  Fij>;.  4  (see 
also  view,  Fi<j.  ")).  The  extension  of  the  house  is  to  he 
iiv  the  addition  of  successive  boiler  and  tiring  aisles  which 
vrill  be  duplications  of  the  present  structure. 

Special  features  of  the  franiinir  are:  (1)  The  ar- 
ranfrenient  of  the  transverse  liracin^',  {'')  the  use  of  auxil- 
iary columns  under  the  liridge,  front  and  rear  walls  of 
the  boiler  furnaces  to  reduce  tlie  weight  of  metal  in  the 
girders  otherwise  necessary  and  (3)  the  arrangement  of 
the  roof  framing  on  the  economizer  floor. 

The  attic  story,  or  economizer  room,  of  the  building  will 
receive  the  economizers,  and  clear  space  had  to  be  pro- 
vided between  the  roof  trusses  sufficient  to  pull  out  econ- 
omizer tubes.  By  this  requirement,  in  conjunction  with  the 
location  of  the  two  steel  stacks,  the  sjjacing  of  tlie  roof 
trus.ses  and  diagonal  bracing  was  determined.  Tlie  loca- 
tions thus  fixed  dill  not  coincide  with  the  colunui  loca- 
tions, and  the  roof  trus.ses  are  therefore  carried  on  longi- 
tudinal eave  girders  of  truss  construction,  running  along 
either  side  of  the  building.  However,  it  was  desired  to  se- 
cure the  .same  lateral  stilfness  that  would  have  been  ob- 
tained with  roof  trusses  framed  directly  into  the  cohunns 
anil  ])rovi(led  with  kncebraces.  To  this  end  each  roof  truss 
is  fitted  with  a  deej)  kneebrace  at  either  end.  and  a  ]ilatc 
girder  in  the  plane  of  the  kncebraces  mi  otlici-  side  of  the 
building  transfers  the  reactions  to  the  eolumns,  thus  mak- 
ing this  structure  rigid  against  wind. 

The  necessity  of  leaving  clearance  for  the  ecoiiomizei 
tubes  also  made  i*  impossilile  to  put  in  the  usual  lower- 
chord  lateral  bracing.  The  matter  of  liracing  was  there- 
fore worked  out  by  using  lower-chord  laterals  inward 
from  the  eaves  to  the  first  main  panel  point,  thence  carry- 
ing a  diagonal  system  back  and  np  to  the  top  chord  in 
the  plane  of  a  truss  diagonal  and  continuijig  across  the 
middle  of  the  roof  span  in  the  plane  of  the  top  chord. 

Longitudinal  bracing  of  the  building  is  provided  in  the 
hays  adjacent  to  the  stack  by  full  diagonals  in  all  the 
lines  of  columns  transferring  the  reactions  over  as  large  a 
base  as  possible.     This  bracing  is  clearly  shown  in  Fig.  4. 

Bi!rCK-Lixi:n  Stacks  2',i)   Fr.  TIkiu 

The  two  steel  stacks  are  supported  at  the  level  of  the 
economizer  floor,  each  by.  a  system  of  96-in.  plate  girders 
arranged  in  a  square.  The  columns  are  stiffened  by  planes 
of  bracing  in  both  directions.  On  account  of  the  large 
wind  reaction  from  the  stacks,  the  lateral  stresses  from 
this  girder  group  are  distributeil  through  the  entire  floor 
by  a  .system  of  Hoor  diagonals  to  ])revent  any  possibility 
of  twisting  the  structure. 

Each  stack-base  ring  is  held  down  to  the  main  girders 
by  twelve  2%-in.  anchor  bolts  (u]jset  to  314  in.)  extending 
ilown  to  the  bottom  flange  of  the  girder.  It  was  not 
thought  safe  to  depend  on  these  anchor  bolts  or  on  fric- 
tion for  taking  the  wind  shear,  and  on  this  account  the 
iia.se  ring  is  connected  to  the  girder  flange  by  twenty-four 
114-in.  turned  bolts  fitted  into  holes  reamed  through  base 
ring  and  girder  flanges  to  take  the  entire  shear  due  to 
pushing  the  .stack  oft'  its  base  by  the  force  of  the  wind. 

The  .stack,  16  ft.  in  diameter  by  21.'}  ft.  5  in.  high 
above  base  ring,  which  is  GO  ft.  above  the  basement  floor, 
consists  of  simple  plating  with  a  sectional  firebiick  lining. 
The  top  of  the  stack  is  capped  with  a  sectional  cast-iron 
ring.  The  lining  is  supported  on  .shelves  ami  jirovided 
with  holding  plates.    Under  each  of  the  four-column  stack 


groups  the  concrete  mat  of  the  foundation  had  to  be  made 
5  ft.  thick  in  order  to  distribute  the  load  over  the  re- 
quired number  of  piles.  However,  in  spite  of  great  stack 
load  it  was  not  thought  necessarv'  to  reinforce  the  mat 
with  steel.  The  stacks  were  designed  for  two-thirds  of 
50  lb.  per  .sq.ft.  diametral  ])rojectioii. 

Plant  Designed  'WiTirouT  Outsidi:  I]i;r.viNEi! 

The  general  design  of  the  Essex  station  was  carried  out 
by  the  engineering  department  of  the  Public  Service 
Electric  Co.,  lieaded  by  N".  A.  Carle,  Chief  Engineer.  The 
steel  design  was  largely  handled  jjy  11.  Von  Fabrii^e. 
Chief  Draftsman.  The  Lackwanna  Bridge  Co.,  Buffalo. 
N.  Y.,  is  furnishing  and  erecting  the  general  steelwork. 
The  turbine  platforms,  however,  were  let  separately  to 
the  Pennsylvania  Steel  Co.,  for  whom  Alfred  E.  Norton 
is  erecting  the  steel. 

A  remarkable  fact  is  that  tlmnigboiit  the  entire  plan- 
ning and  building  of  the  Es.se.x  station  no  engineering 
or  architectural  assistance  outside  of  the  regular  organiza- 
tion of  the  Public  Service  Electric  Co.  was  employed. 
The  difficult  foundation  conditions,  the  complex  steel 
structure  and  the  elaborate  mechanical  and  electrical 
plant  were  jilainied  out  by  the  company's  engineers 
after  a  study  of  all  the  recent  large  power  stations  in  the 
country  and  utilization  of  the  best  ideas  found  there,  to- 
gether with  the  ideas  developed  by  the  designers  them- 
selves. As  a  result  it  is  expected  that  a  verv  low  gen- 
erating cost  will  be  realized  in  addititm  to  the  low  con- 
strxiction  cost.  Eemarkably  good  ardiitectnral  effects  ha\e 
also  been  secured,  notably  in  the  exterior  of  the  switch 
lioiise,  where  the  material  is  common  lirick. 


lii'in forced-asphalt  roofing  will  be  ]iiit  on  a  high-service 
reservoir  to  be  built  by  Boston 
reservoir    is    a   steel    tank    lno 
ii,  inclosed  within  a  stone 


.11  I'.illeuie  Hill.  The 
It.  in  (liaincter  liy  14 
ft.  high,  inclosed  within  a  stone  ami  concrete  tower  10S 
ft.  'i  in.  inside  diameter.  'J'he  masonry  shell  is  roofed 
over  by  concrete  carried  by  a  stecl-lieam  framing  suji- 
])orted  on  columns,  and  this  coiii-rete  is  to  be  covered  by 
1  in.  of  asphalt  mastic,  reinfon-cil  with  wire  mesh  ac- 
cording to  the  following  specifications: 

The  Xeuchatel  (Val  de  Travers)  rock  asphalt-ma.'itic 
blocks  shall  be  brought  to  the  site  of  the  work  with  the  name 
of  the  above  trade-mark  stamped  thereon.  The  mineral  mat- 
ter used  shall  be  clean,  sharp  sand,  good  sharp  grit,  fine  beach 
gravel  or  granite  screenings,  free  from  dii't  and  loam.  The 
reinforcing  material  shall  be  No.  16  galvanized-wire  fabric, 
2-in.  mesh.  No  artificial  mastic  6v  coal-tar  products  shall  be 
used  in  the  preparation  of  the  materials  or  while  laying  and 
finishing  the  work. 

The  materials  shall  be  mixed  in  the  following  proportions: 
Rock  asphalt  mastic,  .'JO  to  55  parts  by  weight;  asphalt  fluxes, 
10  to  12  parts  by  weight;  mineral  matter  of  stone,  grit  oi' 
granite  screenings,  35  to  3S  parts  by  weight.  The  asphalt 
blocks  shall  be  broken  and  melted  in  regular  asphalt-mastic 
kettles,  together  with  the  necessary  asphalt  fluxes,  after 
whicii  the  mineral  matter  of  sand,  grit,  beach  gravel  or 
granite  screenings  shall  be  added  and  thoroughly  incorporated 
by  stirring,  and  the  whole  mass  shall  be  heated  to  the  tem- 
perature of  250°   to  300°   F. 

After  sufficient  cooking  and  stirring,  the  asphalt  shall  be 
carefully  and  uniformly  spread  in  place  over  the  foundation 
to  a  depth  of  Vi  in.  with  wooden  spatulas  or  floats  and  thor- 
oughly worked  or  rolled  until  it  is  free  from  voids  and  an 
even  surface  is  obtained.  Tlie  asphalt  mastic  shall  be  laid  in 
two  layers  each  ',4  in.  in  thickness  witli  the  galvanized-wire 
fabric  embedded  in  the  lower  layer.  The  final  surface  of  the 
asphalt  mastic  shall  be  dusted  with  either  Portland  cement 
or  white  sand,  and  when  laid  it  shall  be  perfectly  water-tight. 
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I.--  oliininrd  I'l'niii  lidirow  pits,  if  aii\-  Mark  soil,  .soil  or 
\e,yctiil)li'  inalliT  is  cncounliTi'd,  it;  is  r<'inovc(i  Ix'l'ori" 
])i'e|iin'iiiii-  till'  siiliffradc.  In  oiu'  instance,  liowever,  wlicre 
tlu'  i-oad  ti-iiMTscd  a  s\vain|i,  il  was  ilccidrd  that  ii'  the 
s|>(.'cilicalions  were  I'ollowi'd  llic  cosl.  woidd  l)0  excessive. 
The  roots  and  hriisli  that  constituted  the  surracc!  (d'  tlie 
swamp  Hoated  on  s(d'l  iiiiick.  Holes  wei'e  cut  in  the 
surlace  of  the  swamp   near  the  toe  oT  ihe  (ill,  and   the 

muck   was   Inrcrd  out    ihroujiii   these  holes  hy  the  weij^ht 

The    iiisl    section    of    llie    Cuicmaii    du     I'oul     leiad    in       of  Ihe  lill  ;  thus  the  lill  was  allowed  to  settle  to  Ii rm   I'onn- 
Delawaro  is  being  completed   between   Selbyville   on    the      dation.    This  methoil  sa\cd  about  •$l,-')00. 
I  >elaware-\[<iryland  line  and  (ieorai'town.  Sussex  County.  I)i-ainaiie   everywhere    is   very   carerully    ])lanniMl.      The 

This  hiiihway.  _i;i>ncrall\  of  reinrorced  c-oncrete,  is  linanced  averagi;  grade  is  oidy  I  ft.  in  ri.dOO,  while  in  the  most 
hy  (ieii.  T.  Coleman  i\n  I'ont  I'or  the  beiU'fit  of  his  stale.  dillicult  si'clion  (  I  I'oni  the  standpoint  of  securing  ade- 
The  !irst  serlion  will  cost  moiv  than  $-.'iH).0(Ht  ,.\clnsi\i'  of       (pialc   draniagi-)     llic    fall    is    1     ft.    in    ■■  ,     mi.       Uraiiiau. 


S)'.\()rSIS — .1  .iO-iiii.  si'i  Hull  iiraiiini  i  tiiiiplntwii 
ill  Dekiirare.  J'J.vtaiisire  e.viH'riiiienls  irUli  lii/dralcd 
lliiic.  Diffen'iii  h-iiids  of  reinforcement  and  niclliods 
of  conKtriirtion.  Expansion  joints  placed  irheii 
irorh  M  i<nspended  for  wore  than  1')  niin.,  and  a  I  ir- 
rri/ahir  intervals  to  determine  rrynlts.  Poirer 
srrred  iifed  mi  niir  .fertinii. 


1'1;K  t'OiNXRETE   JIATERI.VL   BEFORE   EXTERIXG   .MIXER 


righl-or-wav.     The  eii- 
:  the  length  ot  the  state, 


>nstrLU-tion 
■ring  from 
■  the  road 
uvvalnri'  is 

•>r/ 

sand 


the  expense  ot  sccnriuu  a  ■imi-li 

tire  project,  IdO  nii.  long,  nmnin, 

is  estimated  to  co.st  .$3,0()ii.i)i)il.    'I'he  present 

is   divided   into  four  contract  sections,  ninii 

Selbyville    north.      A    tvpieal    cross-section 

is  shown  ill  l-"ig.  "?.     The  maximum  degree  cd' 

2°,   and   tlie   limiting   grade   in    Sussex    Count\-    is 

The  general  sui-faee  in  Siissex  County  is  mostly 
or  clav  or  a  mixture  ot  these.  AVhen  the  roadbed  is  in 
drifting  sand  a  siiuill  amount  of  clay  is  addefl  to  facili- 
tate eom]iacling  tlie  s\d)grade.  The  side  slojies  vary  froni 
li/o:l  in  the  firmer  earth,  to  2:1  in  the  sandy  soil 
and  4:  1  on  embankments  -where  no  guard  rail  is  provided. 

Embankments  are  ludlt  np  in  8-in.  layers,  and  each 
layer  is  rolled  for  its  entire  width.  A\'hen  possible,  ma- 
terial for  fill  is  secured  within  the  slope  lines,  20  ft.  on 
each  side  of  the  center  line.  When  this  material  is  iinsat- 
isfactory  for  embankments,  snbgrade  ov  shoulders,  earth 


iiia|is  were  made  showing  the  drainage  survey  to  extend 
about  1,^.  mi.  on  each  side  of  the  highway.  Without 
these  sur\-eys  it  would  have  lieeii  impossible  to  secure  a 
uood   drainage  system. 

Tin:  Concrete  WE.UiiNd  SriiF.vcE 

The  concrete  pavement  is  II  It.  \  in.  deeji  in  the  center 
and  o  in.  at  the  side.  On  each  side  of  the  concrete  there  is 
a  4-rt.  shoulder  of  earth,  making  the  available  roadway 
2'?  ft.  wide.  The  pavement  is  rein  forced  throughout, 
with  the  exception  of  places  where  it  was  decided  to  leave 
ii  out  I'or  the  sake  o!'  experiment.  Expanded  metal  w;is 
used  i'or  icinforceinenl.  althougli  other  kinds  of  reinforce- 
ment were  trieil.  1 1  is  placed  2  in.  from  ibe  top  sur- 
I'ace  in  all  but  a  few  cases. 

Great  stress  was  laid  on  the  accuracy  of  measuring 
the  concrete  ingredients.  Wooden  mfea.suring  boxes  of  2- 
cH.ft.   capacity   were   used   by   all    contractors,   and   this 
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method  was  hold  in  gi'cat  favor  by  all  jDarties.    The  scheme  AL-rmg  under  this  clause  the  engineer  took  occasion 

is  explained  in  some  detail  in  Engineering  News  of  Oct.  to  vary  the  proportion  of  hydrate  from  zero  to  10%  of  the 

21.  1915,  and  is  illustrated  in  Fig.  1.    While  it  was  very  cement  content,  with  a  view  to  observing  the  effect  of  vary- 

simple  to  measure  the  same  amount  of  stone,  sand  and  ing  quantities  of  hydrate  on  both  the  deposition,  of  the 
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FIG.  2.     TYPICAL  CROSS-SECTION  OF  COLEMAN  DU  PONT  ROAD 


cement  in  each  batch,  it  was  not  such  a  simple  matter 
to  keep  the  batches  of  the  same  consistency.  This  was  in 
part  due  to  the  variation  in  the  amount  of  water  that 
could  be  introduced  into  the  drums  of  the  concrete  mixers 
when  the  water  regulators  were  kept  in  the  same  position. 
A  device  to  obtain  exactly  the  same  amount  of  water  in 
each  batch  of  concrete  has  been  made,  and  it  is  hoped  it 
can  be  attached  to  all  the  mixers  on  the  du  Pont  Koad 
before  construction  starts  in  the  spring.  It  will  do  away 
with  the  variation  of  the  consistency  of  the  batches  and 
thus  give  a  more  uniform  concrete. 

The  specification  for  concrete  mix  is  as  follows: 

The  proportions  of  ingredients  shall  be  approximately  1 
bag  of  Portland  cement,  2  cu.ft.  of  fine  aggregate  and  A  cu.ft. 
of  hydrate  of  lime.  This  may  be  varied  slightly  in  order  to 
obtain    the    densest    mixture,    if    so    approved    by    engineer. 


concrete  and  its  wear  in  a  road  surface.  The  experiment 
is  not  yet  sufficiently  advanced  to  warrant  conclusive  de- 
ductions. 

Each  Ijatch  of  concrete  consisted  of  3  bags  of  cement, 
4  cu.ft.  of  sand,  8  cu.ft.  of  stone  and  hydrate  as  stated. 
The  time  of  mixing  was  ly^  min.,  at  a  minimum  of  15 
r.p.m.  Before  the  concrete  was  deposited,  the  surface 
of  the  subgrade  was  sprinkled  with  water.  There  were 
seven  concrete  mixers  in  service  in  October,  1915.  Each 
mixer  averaged  300  lin.ft.  of  pavement  per  day. 

x\fter  carefully  considering  many  coarse  aggregates  that 
were  available,  it  was  decided  to  use  traprock.  This  was 
obtained  from  quarries  in  the  state  and  transported  as 
near  to  the  line  of  the  road  as  possible.  Narrow-gage 
rnnstructiiin  railwavs  coiiveved  the  stone  from  the  rail- 
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TION  OF  THE  COLKMAN  DU  PONT   RO.'VD  IN   DELAWARE 
— Floating  the  finished  concrete.    .Rear — Canvas-covered  frames  protect- 


j   reinforcement.     Cent 
ing  fresh  concrete  from  sun.     Boom  of  mixer  extends  in  foreground 
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\\a\  to  llic  joli,  wlu-rc  il  wiis  (!uni|icil  on  llic  siiUji.-.idi'.  The 
rci|iiiii.'iiiriits  (if  the  triipiiH-k  were  llml  it  slioiild  liiive  a 
French  ((H'Uii-iciU  oT  wrjir  of  iit  loiist  K.  and  sliould 
bo  llir  run  1)1'  till'  enisluM'  that  would  pass  a  li/^-in.  ring 
and  1)1'  ri'tained  on  a  ',.|-in.  stiven.  'i'lic  sand  used  was 
ilii'dijed  sand  of  exioiitionally  good  grading,  with  tlie  lar- 
giT  jjartifles  nearly  X'l  in.  in  size.  By  nsing  this  sand  with 
tJie  graded  stone  the  theoretical  grading  ol'  tlie  aggregates 
of  the  eonerete  was  nearly  jierl'eet.  and  a  vei'y  dense  eon- 
erete  n'sulti'<l.  A  representative  ol'  the  Bureau  nf 
Standards,  who  made  a  nnniber  of  tests  to  deterniino 
the  movement  of  the  pavement,  declared  (hat  tlu'  density 
of  this  concrete  was  greater  than  anv  he  had  jii-evinuslv 
drilled. 

In  view  ol'  the  well-known  diversity  of  opinion  as  regards 
the  spacing  of  expansion  joints,  it  was  decided  to  place' 
them  on  this  road  onlv  when  the  mixer  \\;is  shut  dowu 


ss 


The  new  douhle-deek  haseiile  hridge  and  the  old  center- 
pier  doiihle-deck  swingi)ridge  over  tiie  Chicago  IJivei"  at 
Lake  St.  arc-  shown  in  the  accompanying  view,  whieii  rep- 
resents the  condition  of  work  a  month  ago. 

The  old  swingbridge  is  kept  in  service  to  carry  the  ele- 
vated-railway trains,  hnt  tiie  roadway  is  closed  to  trallic. 
The  liascnle  bridge  was  erected  with  its  leaves  in  the  raised 
])osition,  the  deck  and  bracing  ol'  one  ])anel  in  each  leaf 
being  omitted  to  allow  li'ains  to  jiass  thiough  until  the 
bridge  is  ready  for  operation.  Then  tralfic  will  be  stopped 
for  a  short  time  while  the  old  bridge  is  removed  and  the 
Hoor  system  of  the  new  structure  is  completed.  . 

The  bridge  is  of  the  trnnnion  bascule  type,  with  a  span 
ol'  'l\')  I't.  c.  to  e.  of  trnmiions,  giving  a  width  of  'iW  ft. 


11. n    A.\I3    .view    DRAWBRIDGES    OVER    THIC    CHICAiUi    l:l\'!;i;    AT    LAKi:    .<T. 


for  l.")  min.  oi'  longer.  Tliis  resulted  in  some  long  slabs — 
in  some  cases  i-eaching  as  great  a  length  as  -KiO  ft. 

The  specilications  permitted  the  use  of  "any  machine 
devised  to  linish  ]iavem('nt.""  On  Section  1  a  pown- 
screed,  manufactui-ed  by  the  11.  D.  Baker  ('o.,  was  em- 
ployed successfully.  On  the  other  sections  hand  screeds 
made  by  bending  4xlx' j-in.  angle  iron  are  used. 

As  soon  as  the  concrete  is  linished,  it  is  protected  from 
the  sun  and  wind  b\-  can\as-covcved  I'ranies.  .\>  soon  as 
possible  after  the  concrete  becouies  hai-ileiied  it  is  covered 
with  'i  in.  of  earth  and  kept  wet  for  I  I  days.  \o  trallic 
is  allowed  on  the  concrete  pavement  for  at  least  30  days. 

I'^ach  of  the  four  contract  sections  is  inspected  by  a 
resident  engineer,  who  reports  to  the  Chief  Engineer, 
Charles  Tpham.  Associated  with  Mv.  l'plian\  is  C.  D. 
F>uck,  Su])erintendent  of  Construction. 


between  the  ]iiers  for  a  channel  l!).")  ft.  wide  in  tlie  clear. 
The  old  hridge  gives  two  channels  only  (i.^  ft.  wide.  The 
trusses  are  spaced  12  ft.  c.  to  c.  and  are  oO  ft.  decip  at 
the  center.  On  the  lower  deck  are  a  :>S-ft.  roadway  (v.illi 
car  tracks)  and  two  outside  Ki-ft.  walks;  on  the  upper  deck 
is  a  double-track  railway  between  the  trusses. 

The  bridge  was  designed  and  built  under  the  direction 
of  .Tohn  Ericson,  City  Engineer,  and  Thomas  (;.  Pihlfeldt, 
Kngineer  of  Bridges  and  Harbor.  The  contractors  were 
the  Fitzsiiuons  v*c  Connell  Dredge  and  Dock  Co.  for  the 
substructure,  the  .Viiierican  Bridge  Co.  for  the  steelwork, 
and  the  Kctler-EUiott  Erection  Co.  for  the  ei'ection. 
The  steel  was  stored  on  the  dock  shown  beyond  the  center 
pier  and  was  floated  into  place  on  lighters. 

The  hridge  and  its  construction  were  deserined  fully  in 
Engincenng  yews,  Xov.  4  and  11.  IIM"). 
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B^iM  oim  Revere 


clhi  Bricdlg 


By  .\.  M.  IJicnxER* 


iSYXOPSlS — .1  loiH/  hrldijc,  ciirrcd  in  plan,  with 
arches  of  two  types;  211-ft.  spans,  with  three  arch 
ribs  carrying  crosswalls,  and  IS^-ft.  spans,  with 
barrel  arches.  All  are  reinforced  by  steel  truss  ribs. 
Concrete  was  placed  by  a  cableway  of  2,0oS-ft. 
span,  handling  drop-bottom  buikcts.  The  entire 
construction  is  being  done  by  the  cHij  on  the  day- 
labor  system. 

The  construction  of  the  Third  Ave.  reini'orcetl-concrete 
arch  bridge  across  the  Mississippi  River  at  Minneapolis, 
Minn.,  has  involved  unusual  engineering  difficulties  and 
presents  features  of  interest  in  both  design  and  construe- 


west  channel  and  covered  only  by  a  few  feet  of  silt  and 
sand  in  the  east  channel.  The  limestone  ledge  rests 
on  the  St.  Peter  sandstone,  which  is  about  GOO  ft.  in 
depth.  This  sandstone  is  readily  excavated  with  picks 
and  is  easily  eroded  by  the  action  of  water,  especially 
when  under  a  head.  The  limestone  extends  upstream 
about  500  ft.  from  the  bridge  and  downstream  about  700 
ft.  to  the  crest  of  St.  Anthony  Falls. 

In  the  early  construction  of  works  to  utilize  the  power 
from  St.  Anthony  Falls  a  peculiar  advantage  was  af- 
forded by  the  facility  with  which  tunnels  could  be  exca- 
vated in  the  soft  sandstone.  The  water  was  led  from  the 
mill  pond  in  a  canal  above  the  limestone,  and  the  tun- 
nels served  as  tailraces.     In  1869,  however,  one  of  these 


A 


B 


INSTI-IUCTION    OF    REINFORCED-CONCRETE   ARCH    BRIDGE    OVEf 
THIRD   AVE.,   MINNEAPOLIS.   MINN. 


.MIS.siSSIl'Pl    RIVER    AT 


! — Falsework   and 

„.^..    , ^    _,    ,.      „ „.    __.   _, third  line  of  ribs 

_, ,.     D — Fifth  211-ft.  span,  with   two   ribs  completed  and   falsework   and   steel  reinforce- 
On  the  outer  rib  are  forms   for  the  cross  walls,  and  a  tower  for  the  concreting  chute 


A — Piers  4  and  5,  showing  ends  of  steel  arch  ribs,  and  tall  tower   of   the   cableway    (Nov.   20,    1914) 
steel    reinforcing    ribs    for   first    211-ft.    arch^  (July    2.    1915).      C— Arch   ribs   of   the   five   211-ft.   spam 
(at  the  left)  not  built   (Oct.  12,  1915) 
ment  in  place  for  third  rib 


tion.  The  bridge  is  notable  for  its  size,  because  it  is  curved 
in  plan  and  because  it  is  being  built  on  the  day-labor  sys- 
tem, which  has  been  employed  for  some  time  in  the  city 
engineering  department.  Some  stages  of  the  work  under 
construction  are  shown  in  Fig.  1,  and  the  general  plan  is 
shown  in  Fig.  2. 

Troublksome  Geological  Co.vditioxs 
Of  special  interest  are  the  geological  conditions  which 
affect  the  foundation  work  and  which  accoimt  for  the 
curved  line  of  the  bridge.  The  geological  formation  of  the 
river  bottom  at  the  bridge  site  consists  of  a  limestone  bed 
about    15    ft.    thick,    which    is    practically    bare    in    the 
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tunnels  had  reached  a  point  near  the  foot  of  Nicollet 
Island  (2,000  ft.  from  the  point  of  beginning),  when 
water  poured  in  from  a  break  in  the  overlying  bed  of 
limestone.  The  project  had  to  be  abandoned,  and  the 
T'nited  States  Government  made  extensive  repairs  to 
close  the  break  in  order  to  insure  continuance  of  the 
water-ioower  and  restore  the  original  conditions  as  far  as 
possible.  Another  break  occurred  in  1876.  The  locations 
of  these  breaks  in  the  river  bed  and  their  relation  to  the 
bridge  projects  are  shown  on  the  plan. 

AYith  the  growth  of  the  city,  there  has  been  strong- 
demand  for  a  bridge  in  the  neighborhood  of  Third  Ave. 
South.  It  was  desired  that  this  should  be  of  handsome 
appearance,  and  a  concrete  arch  structure  was  considered 
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iiients  of  the  situation.  In 
1!)13  the  City  C'ounfil  com- 
missioned the  Concrete-Stool 
Kngineering  Co.,  of  New 
York,  to  prepare  designs  I'm- 
a  reinforeed-concrete  nnli 
bridge  between  Third  Ave. 
South  and  First  Ave.  Soulli- 
east.  Tlio  hication  is  iiidi- 
(■ated  by  a  dotted  line  on  Ihc 
plan. 

The  design  was  siibjcrtcd 
to  a  public  hearing  before 
the  engineers  of  the  Ignited 
States  War  Department  in 
1913.  The  water-power  com- 
panies had  not  favored  any 
bridge  project  and  announced 
that,  if  necessary,  they 
would  resort  to  litigation  to 
oiipose  any  work  threatening 
danger  to  the  falls. 

Shortly  after  affairs  bad 
reached  this  stage.  Frederick 
\y.  Cappelen  was  elected  city 
engineer.  "\Miile  bridge  engi- 
neer for  the  city  in  previous 
years  he  had  built  six  bridges 
across  the  Mississippi  Eiver 
and  acquired  a  thorough 
knowledge  of  river  condi- 
tions. He  refused  to  approve 
the  proposed  location.  The 
City  Council  then  rejected 
the  plans  and  instructed  him 
to  design  a  steel  bridge  that 
could  be  constructed  with- 
out endangering  the  falls  or 
affecting  water-power  rights. 

His  proposed  location  is 
shown  on  the  plan,  and  his 
design  included  one  span  ol' 
i;U  ft.  to  clear  entirely  the 
area  of  the  limestone  breaks. 
The.  trusses  were  to  be  of 
the  parabolic  through-truss 
type.  In  the  face  of  objec- 
tions (based  mainly  on  aes- 
thetic considerations)  the 
City  Council  approved  the 
plans  and  directed  the  engi- 
neer to  proceed  with  con- 
struction. 

At  this  time,  however,  51  r. 
Cappelen  conceived  tlie  iiii'.-; 
that  by  adopting  a  curved  lo- 
cation for  the  line  of  the 
bridge,  a  design  satisfactory 
to  all  parties  might  be  worked 
out.  On  investigation  it  was 
found  that  at  one  point  the 
limestone  break  could  be 
cleared  by  a  concrete  arch  of 
2 11 -ft.  clear  span.    A  revised 
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]ilan  tor  tlio  dcsirod  oi'iinmontal  stnicturn  was  tlicn  jDiv- 
parcd.  This  jiroM'd  satist'ai-lorv  to  all  parties  and  was  fin- 
ally adopted. 

The  bridge  is  2,223  ft.  long  and  consists  ol  srvrn  main 
viver  spans.  It  has  a  54-ft.  roadway  (with  dmiljlc-t  rack- 
street  railway)  and  two  12-1't.  sidewalks.  'Fhe  loadiiij:  pvo- 
vides  for  two  40-ton  cai'S  and  100  lb.  per  sq.ft.  uniform 
load.  The  floor  system  is  designed  to  cany  a  24-ton  road 
roller  on  a  space  ol'  12x181/2  Jt.  The  center  line  starts 
at  the  intersection  of  Third  .Vve.  Sonth  and  First  St. 
at  an  angle  of  21°  3i)',  and  is  on  a  tangent  for  151  ft. 
to  a  4°  curve  o3().2  ft.  long.  A  tangent  v  19  ft.  long  con- 
tinues to  a  curve  consisting  of  a  4°  compounded  into  a 
10°  curve  in  a  distance  of  .")2(i.83  fc,  bi'ingiiig  the  center 
line  of  the  bridsre  to  that  of  First  Ave.  SoLitlieast.     The 


'J'lie  piers  were  I'onstructcd  in  open  coll'ei-dams  ol 
Eackawanna  steel  sheeting,  some  of  the  sheeting  being 
used  three  and  four  times.  I'he  coffer-dam  dimensions 
wcic  as  follows:  Pier  Xo.  2.  4(i.\121  ft.;  Xos.  3  to  (i, 
inchisive,  :;:xli:!  ft.:  No.  8,  24x1(11.5  ft.;  No.  T  (be- 
Iwccn  the  larger  and  smallei'  arches),  4G.\131  ft.;  east 
abiitnicnt  pici-,  42x110  ft. 

I'ractically  no  silt  was  found  on  top  of  the  ledge  at 
piei's  Nos.  2,  4  and  3,  but  thei'e  were  from  6  to  12  in. 
at  No.  3,  •")  ft.  at  the  downstream  and  7  ft.  at  the  up- 
slrcam  ends  of  No.  li.  1)  and  10  ft.  at  No.  7,  8  ft.  original- 
ly and  scouring  out  to  3  ft.  minimum  at  No.  8  and  8  ft. 
at  pier  No.  0.  The  depth  of  water  was  Hi  ft.  at  piers 
Xos.  •;.  ts  and  !i,  12  ft.  at  Nos.  3,  3,  6  and  12  and  5  ft. 
at   Xos.    I  and  5. 

The  constniction  of  pier  X"o.  2  is  described  in  what 
follows  and  is  ty|)ical  of  all  the  work.  After  placing  the 
undcrbracing  for  the  coffer-dam,  the  sheetpiling  was 
drJM'n.  On  this  pier  (also  No.  •'!)  it  was  necessary  at 
the  upstream  end' of  the  coffer-dam,  because  of  the  strong 
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bridge  is  level,  with  a  grade  of  0.9%  on  the  east  ap- 
proacli  and  3.4%  on  the  west  approach. 

There  are  five  211-ft.  spans  with  piers  20  ft.  wide  at 
springing  line  and  two  13  1-ft.  sjians  with  an  intermediate 
pier  13.7!)  ft.  wide.  The  two  end,  or  abutment,  piers 
and  the  jjier  between  the  211-lt.  and  134-ft.  spans  are  30 
ft.  wide.  The  approaches  are  steel  girder  spans  on  thin 
l)icrs.  All  the  river  jiiers  are  skew  to  the  center  line. 
The  211-ft.  sjjans  are  on  the  tangent  of  the  4°  cui-vcs 
and  the  131-ft.  spans  are  on  the  10°  curves. 

Each  of  the  211-ft.  .spans  is  cari-ied  by  three  ai'ched  ribs 
of  3U-ft.  rise,  as  shown  in  the  cross-section.  Fig.  :!. 
The  outside  ribs  are  12  ft.  wide  in  the  two  end  s])aiis  and 
10  ft.  in  the  intermediate  spans,  while  all  center  ribs 
are  Ki  ft.  wide.  The  reinforcing  is  of  the  Melan  type, 
consisting  of  ribs  of  4x4xl/j-in.  angles  laced  with  3.\3xf'jr- 
in.  angles  (at  haunches)  and  2l/^x%-in.  bai-s.  There  are 
six  of  the.se  ribs  in  each  KJ-ft.  arch  rib,  five  in  the  12- 
ft.  and  four  in  tlie  10-ft.  ribs.  They  are  braced  every  30 
ft.  with  3x3xYVri"-  i^ngles. 

The  two  134-ft.  sjians  over  the  east  channel  are  full- 
barrel  ardies  (Fig.  3)  with  Jleian  ribs  of  3x3Xj%-in. 
angles  laced  with  2l/2xi4-in.  bars.  These  are  spaced 
34  in.  c.  to  c.  and  cross-braced  every  30  It.  with  3.x3x%-in. 
angles. 

Carrying  the  floor  system  from  the  ribs  are  transverse 
walls  and  girders  supporting  the  floor  slab  and  brackets 
supjwrting  tlie  sidewalk  slabs  aiul  ])arapel-wall  beam. 
These  are  shown  in  Figs.  3  and    I. 


current,  to  anchor  l.")-in.  I-beam  sills  to  the  rock  lioitom 
with  2-in.  rods  to  hold  the  lower  end  of  the  sheeting 
in  place.     This  is  shown  in  Fig.   .5. 

The  steel  sheeting  was  very  tight  and  was  made  entire- 
ly water-tiglit  by  a  tilling  of  coal  dust  and  fine  cinders. 
Sandbags  were  ])laced  around  the  bottom  of  the  sheeting 
and  tlien  ])umping  was  started.  If  water  came  in  through 
fissures  in  the  rock,  pumping  was  stopped  and  the  bottom 
c-ourse  of  concrete,  5  to  (!  ft.  thick,  was  placed  under  water. 
After  this  had  set,  the  coffer-dam  was  pumped  out  and 
the  remainder  of  the  wnik  ])laced  dry.  This  was  done 
(,n  ]iiiMS  X'os.  2,  li  and  s  and  i)artly  on  No.  3.  E.xcavating 
for  piers  Nos.  G  and  8  was  done  entirely  with  orange-peel 
buckels.  The  rock  in  these  coifer-dams  was  cleaned  by 
divei-s  with  water  jets,  'i'be  other  foundations  were 
lilaceil  dry.  but  always  in  sections,  and  generally  four 
sections  to  eac-h  colfer-daui. 

The  sill  on  toj)  of  the  bedi-ock  was  full  of  old  water- 
soaked  logs  that  caused  trouble  in  the  excavation.  Two 
slight  breaks  occurred  in  i-o(fer-dam  Xo.  3.  Both  occurred 
during  night  shifts,  and  might  have  been  prevented  had 
there  beeu  an  intimation  ol'  a  break  during  the  day. 

COXSTRUCTIOX   OF  TIIK    I'lEIiS 

.\fter  the  footings  were  completetl,  the  ]ners  were  con- 
ci'cted  in  forms  which  were  used  over  and  over  again 
(Fig.  G).  The  first  section  above  the  footing  was  car- 
ried above  water  level,  generally  leaving  a  center  space 
considerably  below  water  level  to  receive  the  ends  of  the 
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steel  ribs.  I'^iiinllv  this  |);irl  of  Hie  piei'  loiiliiiniiiL;-  tlu' 
rihs  was  ciist  in  inw  eoiitiuuDiis  poiii'ing.  Tliis  amounted 
to  about  1,000  yd.  on  piers  Nos.  'A,  -1,  •")  and  (i,  1,"2()()  yd. 
on  Xos.  7  and  !•  and  7.T0  yd.  on  pier  No.  S.  Th(!  record 
run  was  1,000  yd.  in  23  hr. 

l'i(»r  construction  was  carried  on  throuj;li  th(^  winter 
except  when  the  temperature  was  below  zero,  special  pre- 
cautions beinp  taken  against  freezing.  The  forms  were 
entirely  inclosed  witii  tarpaulins  (Fig.  (i)  and  lieated 
with  coke  stoves.  The  sand  and  rock  bins  were  supplied 
with  beat(M-s,  and  when  necessary  the  cableway  buckets 
for  handling  concrete  were  dipped  in  hot-water  tanks 
on  shore.  Careful  records  were  kept  of  temperatures  of 
nuiterials  at  deposit  points.  As  a  result,  there  was  no 
trouble  from  frozen  concrete. 

Concrete  deposited  under  water  was  a  1:2:4  mixture. 
All  other  concrete  in  the  jjiers  was  1 :  3 :  G.  It  was  mi.xed 
in  batches  of  about  1  yd.  (21  ft.  of  stone,  12  of  sand  and 
1  sacks  of  cement),  two  i)atches  to  each  bucket.  The 
stone  was  mostly  traprock  from  Dresser  Junction,  Wis., 
crushed  to  a  maximum  size  of  31/2  in.  The  sand  was  a 
Minnesota  product.  A  tind)cr  tower  about  .50  ft.  high, 
with  crib  bottom  for  anchorage,  was  placed  adjacent  to  the 
l)ier,  standing  on  the  i-iver  bottom.  Tlie  tower  had  a 
hopper  near  the  top,  with  a  chute  to  the  fnrnis.  The 
cableway  buckets  delivered  concrete  to  the  hopper,  where 
a  man  regulated  the  discharge  to  the  chute.  The  towers 
were  picked  up  bodily  by  the  cableway  and  moved  from 
place  to  place. 

The  first  coffer-dam  (pier  Xo.  2)  was  begun  Aug.  2, 
191-t,  and  the  pier  work  was  finished  June  28,  1915.  The 
river  froze  solid  early  in  Decemlier,  and  the  ice  left  the 
west  channel  in  March  and  the  east  channel  in  April.  Be- 
tween the  dates  mentioned,  27,000  yd.  of  concrete  was 
hiid  in  pier  construction. 

Falskwokk  for  the  Arch  Spans 

Falsework  for  the  arches  was  begun  Apr.  19,  after  the 
ice  was  out.  One  set  of  falsework  was  designed  for 
the  center  ribs  for  the  five  211-ft.  spans.  It  was  made 
in  seven  sections  per  span,  supported  by  24-in.  70-lb.  I- 
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FIG.   4.    PART   PLAN  OF   211-FT.   ARCH   SPAN 
Showing  the  arch  ribs  and  cross  walls 

beams,  28  ft.  long  on  the  inside  sections  and  2(5  ft. 
on  the  two  end  sections.  The  I-beams  were  supported  on 
cribs  made  of  eight  lOxlO-in.  posts  braced  and  capped 
and  having  open  plank  bottoms  for  loading  with  sandbags 
to  sink  them  into  place.  These  cribs  were  placed  28  ft. 
11  in.  c.  to  c.     (Fig.  1). 

The  falsework  to  carry  the  ribs  was  of  8x8-in.  posts 
braced  with  2xl0-in.  planks.  The  bents  were  capped 
and  furnished  with  wedges  under  caps  supporting  the 
joists  wliich  carried  the  lagging  and  the  framework  for 
the  rib.    Tlie  lasrsfina:  and  side  forms  wci'c  of  ]-in.  tongued- 


and-groDvcil    pbiid<.   Ilic    forms   i)eing  suppoi'ted    by    1x1- 
in.  posts  and  -Jxil-in.  longitudinal  timbers. 

The  I-lieams  rested  on  8-in.  blocking,  so  that  when  the 
centering  had  been  used  for  one  rii),  the  entire  falsework 
could  bo  moved  int«  place  for  the  next  rib  by  replacing 
tlie  blocking  witii  rollers.  This  falsework  was  placed  in 
position  for  the  upstream  rib  first  and  cribs  were  placed 
also  for  the  center  ribs  at  the  same  time.  Trouble  was 
e\])erienced   in   placing  them   because  of  high   water  and 
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FIG.   5.    SUPPORT  FOR  BOTTOM  OF  STEIiL  SHlOETI.N'i; 
FOR   COFFER-DAM 

because  several  cribs  were  located  on  the  I'oll  dams  and 
ajjrons.  The  use  of  the  24-in.  I-l)eanis  of  2G-  and  28-ft. 
length  was  decided  upon  in  order  to  utilize  the  material 
for  the  floor  spans  of  the  approaches. 

COXCRETING   THE    ArcIIES   OF   THE    BRIDGE 

The  first  arch  rib,  between  piers  Xos.  2  and  3,  was 
poured  July  8,  1915;  240  yd.  of  concrete  was  handled 
on  one  cableway  in  11  hr.  over  the  center  section  of  the 
rib.  The  steel  ribs  were  then  riveted  at  the  haunches 
during  the  next  night  and  the  two  end  sections  poured 
simultaneously  the  following  day,  both  cableways  being 
used  for  9  hr.  to  handle  340  yd.  of  concrete.  The  last 
upstream  rib  was  poured  Aug.  5.  Two  days  later  the  cen- 
tering was  struck  under  the  first  rib  and  the  falsework 
rolled  over  by  means  of  a  crab  on  pier  Xo.  2,  with  block 
and  tackle  hitched  to  each  section.  The  whole  cen- 
tering for  one  span  was  thus  moved  in  one  day. 

On  Aug.  1 G  the  centering  for  the  next  span  was  moved 
into  position  and  on  .^ug.  19  and  21  the  center  rib  was 
poured — 768  yd.  in  24  hr.  A  record  run  was  made  on 
the  center  rib  finished  Aug.  28,  when  450  yd.  was  poured 
in  71/^  hr.  with  both  cableways,  or  one  bucket  every  2 
min.,  at  a  distance  of  1,600  ft.  from  the  mixers.  The 
concrete  for  the  ribs  is  a  1:2:4  mix,  using  i/^-  to  l^/^-in. 
stone. 

Tlie  program  for  the  rest  of  the  woi-k  pro\-ided  for  pour- 
ing one  rib  a  \^eek  until  all  15  were  completed.  The  cribs 
for  the  upstream  ribs  were  moved  and  used  again  for  the 
third  ribs  on  the  downstream  side.  The  centering  for 
the  last  rib  was  moved  over  into  place  in  2  hr.  40  min. 

In  October,  1915,  the  timber  for  the  first  three  211- 
ft.  spans  was  moved  over  to  the  134-ft.  spans  in  order  to 
finish  the  arches  before  cold  weather  sets  in.  The  trans- 
verse walls  are  being  put  in,  and  only  the  floor  proper 
will  remain  to  be  put  in  next  spring.  It  is  expected  that 
the  new  bridge  will  be  opened  to  travel  not  later  than 
June  1,  1916. 

The  alignment  of  the  bridge  and  skew  of  the  piers  ne- 
cessitated an  elaborate  system  of  location.  The  triangula- 
tion  had  for  its  base  the  center  tangent  line  of  the  bridge. 
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A  sorirs  oL'  largo  triangles  was  laiil  oiii  nu  uitlier  siilc  nf 
this  base  line,  rrganl  In'iiig  given  to  |iiiiiiiiiicnt  ])(iiiii< 
as  targets  for  the  apiees  oL'  the  triaiigli's. 

A  seeoiidarv  triaugulalion  system  was  ealeiilaled,  \\iih 
))roiier  atleutioii  I0  lialaiieing  en-ors  loi-  thf  Idealinn  of  (he 
iiisli'iiiiieiit  plattonns.  TpuJi  this  llie  iiileiseetioii  iioints 
of  ])ier,  transverse  eenler  lines  and  base  line  ol'  platl'orni.s 
were  aec-ura!ely  estabiislied.  'I'hese  interseelions  were 
oslablisiied  with  ordiuaiw  transits  reading  to  :>ll  see.  Sec- 
onds were  interpolated  on  the  plairoriiis  by  means  of 
thread  intersections;  the  niimite  ne.vt  gi'eatei'  and  that 
next  smalier  to  the  actnal  trianule  calculated  t(i  the  near- 
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Upper  View — Worlt  at  pier  No.  7  in  April,  lill.'),  L,o\ver 
View — Concreting  pier  .N'o.  3  during  freezing  weatlier  in 
December,  1914 

est  second  were  read  by  the  instruiuent  man  and  re- 
corded on  the  platform,  .\ctual  measurements  sliow  a 
niaxiniuni  ei'i'or  of  I4  in.  in  21 1  ft. 

Handling  Mati^ijai.  v.y  ('ai'.liawws 
The  river  conditions,  as  wi'll  as  railway  operations  at 
the  site  of  the  bridge,  led  to  tlic  use  of  a  Lidgt'rwooil 
double  eableway  to  handle  the  woik.  'I'his  has  two  2I/2- 
in.  steel  main  cables  and  is  operale(l  by  two  ;.")-lip.  en- 
gines and  a  l.")0-hp.  tubular  boilci-.  The  cables  Jia\c  a 
working  span  of  2,020  ft.,  giving  a  capacity  of  d  tons 
each  at  a  speed  of  1,200  ft.  ]ier  niin.  constant  work  and  li) 
tons  for  occasional  demand.  Fig.  2  shows  the  location 
of  the  cableway  and  the  bi'idge. 

The  towei's  had  to  be  Ti")  ft.  high  to  insui'e  cleai- 
ance.  The  location  of  the  anchors  was  a  difficult  pi'ob- 
leni.  which  was  finally  solved  by  utilizing  space  in  the 
streets  in  sncli  a  wav  as  to  intei'lVre  but  liitle  willi  ti-atfu  . 


Tile  towers  ai'o  oDxIGi/i;  ft.  at  the  base.  They  are  built 
of  |)ouglas-lir  tindici's.  12x11  to  ii)\l(i  in.,  and  cajiped 
with  oak   hcadblocks,  20\-.'i)   in.  and   )    ft.  long. 

The  anclMU's  of  llic  bead  lower  (cast  side)  contain  f22 
\i\.  of  conci('t(  each  and  \\cigli  2^;  tons.  Tlu'\-  are  2;x 
]23o\li)  It.  and  entirely  niider  tlie  ground.  The  tail- 
towii'  aiic  liors  aic  ■.'2\  1  "ix  1 0  11.  eaeli.  loiitaining  120  cu.yd. 
and  \\eigliing  ■.':;()  tons.  They  aic  half  buried  in  the  street. 
l']aeh  towel'  is  gii\eil  by  two  li/2-in.  lines.  Difficulty  was 
met  in  caiT\iiig  one  of  the  cable  lines  over  a  seven-story 
building  about  lOll  It.  Iiom  the  tail  tower  and  in  support- 
ing tile  >aMie  line  to  ail'ord  clearance  on  the  street  at  the 
anelioi'.  as  inditated  in  Fig.  2.  Iligh-watei'  conditions. 
in.iliiiily  |o  get  ni'ar  the  dam  in  rowboats  and  the  necessity 
of  (iiec  iiiiiioii  against  diupping  the  heavy  cable  and  cutting 
a  po\\er-li',!iisniission  line,  as  well  as  danger  of  interference 
with  trains  (jii  sc\eral  tracks,  were  among  the  complica- 
tions iin'ohed.  The  task  was  finally  accomplished  by 
using  a  rojic  line  and  then  a  li's-i"-  messenger  cable  to 
trolley  across  the  21/2-in.  cables. 

The  cal)leways  aiv  located  to  sciac  all  pit'is  except  No. 
'K  the  abutment  pier  on  the  east  side.  This  is  near  the 
mixing  ])lant  and  was  served  direct  with  towers,  ele\ators 
and  derricks. 

'file  towers  weie  riamed  on  the  ground  and  then  erected. 
The  franiing  began  A]ii-.  1.  I'.M  I.  and  was  completed  Aug. 
1.  It  was  done  on  the  dav-lalKU'  system,  with  a  crew- 
id'  i  ii'onworkers.  2(1  eaipenleis  and  lo  laliorers.  The 
election  cosi  is  eslimaled  at  $."i.iiii(i  and  the  machinery 
and  s|iecial  e(pii])ment  cost  apni'oximately  $2f,()00, 

('(i\ci;iri'i:-M  ixixd  ami  11  amii.ini;   I'laxt 

A  dilliiult  i>ai-l  of  the  wiuk  was  that  of  arranging 
ilie  working  plant.  Tliere  was  no  idoiii  exce|)t  on  Main 
St.  (on  till'  cast  siilci,  and  here  some  travel  had  to  be 
jiro'.ided  lor.  The  (lieat  Xorthern  LMf.  maintains  two 
indiist  rial  tiail;s  on  the  street  and  owns  the  laiul  to  the 
ii\er,  whic  li  is  based  to  various  concerns.  The  railway 
eonipain.  lio\\e\er.  cancelled  tlu'  leases  and  made  it  pos- 
>ilile  to  estalilish  the  mixing  plant  at  that  point.  Concrete, 
steel  and  machinery  were  located  on  the  east  side  and 
himbei'  on  the  west  side.  The  lau.iit  of  the  construction 
[ilant  and  supply  yards  is  shown  in   l''ig.  2. 

The  eoiu  rete-inixing  ]dant  has  a  capacity  of  400  yd. 
in  s  hr.  There  is  a  '2.00()-yd.  rock-storage  bin  125  ft. 
long  and  an  S(iii-\d.  sand  bin  ',  I  ft.  long.  The  bins  are 
27Y2  't-  "■''!*'  '""'  1"-  'f-  dci'p,  and  are  provided  with 
Ijoilers  I'or  lieating.  The  material  track  reaches  the  top 
of  the  bins  by  a  Irestle  KiO  ft.  long,  with  a  grade  of  -i^t  . 
Stime  and  sand  ai-c  delivered  through  bottom  openings 
into  cars  of  2-l-cii.rt.  capacity,  which  serve  the  mixing 
jilatfonn  bv  a  (ahle  iiieliiie  operated  by  hoisting  engines. 
The  cement  shed.  20x2(10  ft.,  ol'  5.(Hi(i  bbl.  capacity. 
is  ser\eil  b\'  a  sidetrack. 

There  are  (wo  (  iibe-type  mixers,  each  of  1-yd.  capacity. 
The\'  aie  eipiippcd  with  steam  lines,  and  in  rree/.ing 
weathci-  the  water  is  run  through  a  rehcater.  The  water 
tanks  arc  fitted  with  gages  for  measuring  the  supply  to 
each  batch.  The  sand  and  stone  are  dumped  into  the 
lioppiM-  at  one  le\el  and  the  cement  from  a  higher  level, 
ami  the  entire  cbai-ge  then  spouted  into  the  mixer. 

The  concrete  is  discharged  into  2-yd.  drop-bottom  buck- 
ets. These  are  circular  in  shape,  with  conical  bottoms, 
and  lia\e  legs  so  that  they  stand  upright  on  flat  cars. 
■I'Iksc    cars    are    liaiiled    between    the    mixer    jilant    and 
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Ihr  liiiilcuiiy  (in   it  (Iduhlo-t rai-k  calilo  traiiiuay   opuiati'il 
liy  Aiuerieau  reversible  hoisting  eugiaes. 

At  the  city  woikhoiise  prisoners  are  making  the  orna- 
mental couerete  railing  shown  in  Fig.  7.  The  eonerete 
is  made  with  miea-spar  enstais  (from  Crown  Point, 
N.  Y.)  and  is  east  in  steel  molds  to  obtain  a  smooth 
linish  and  polish.  The  eement  woi'kers'  nnion  protested 
against  this  plan,  but  finally  withdnnv  its  oljjections. 
riiis  railing  is  estimated  to  cost  $20,000. 

OtIIKI!    COXSTKICTIO.X    PlANT 

8paee  and  traekago  were  very  limited  on  the  west  side, 
but  three  lots  at  the  street  level  were  loaned  by  the  Hoek 
Island  Lines.  Here  was  erected  a  48xl35-tt.  platform 
lor  framing  timber  and  laying  out  tlie  centering:  also  a 
small  planing  and  ripping  mill,  tool  house,  men"s  house 
and  engineers"  Held  offiee.  The  timlier  is  piled  high  on 
account  of  limited  space.  It  is  handled  by  a  dei'rick 
with  a  -tT-ft.  boom  and  a  1  l-i'A.  mast. 

The  machine  shop.  oOxGO  ft.,  is  also  on  the  east  side, 
li  has  a  blacksmith  forsje.  bolt-threading-  machine,  enierv 
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grinder,  miscellaneous  tools  and  one  4-tou  and  two  2-ton 
chain  blocks.  A  track  runs  under  the  shop  from  the 
cableway  tower,  so  that  equipment  may  be  run  in  foi'  re- 
pairs. Two  movable  derricks  in  the  same  location  have 
(!n-i't.  masts  and  ."JO-ft.  booms.  Completing  the  ea.st-side 
Uiynut  are  the  steel  storage  yards,  served  by  a  derrick 
with  6o-ft.  mast  and  i5-ft.  boom.  Each  Melan  rib  is 
in  its  own  common  pile,  some  running  .3.5  sections  high. 
The  reinforcing  steel  and  bar  iron  are  in  separate  places 
bundled  and  labeled  for  length  and  location. 

Electric  motors  are  used  in  the  mill  and  machine  shop 
and  for  operating  the  concrete  nii.xers.  Electric  drills 
are  employed  in  timber  framing.  All  pumping  was  done 
with  electric  belt-diiven  centrifugal  pumps.  Compressed 
air  was  used  for  riveting. 

The  total  cost  was  estinuitcd  at  ^li.'iO.OOO.  The  bridge 
will  require  53,000  cu.yd.  of  concrete,  963  tons  of  struc- 
tui'al  steel  for  the  arch  ril)s,  800  tons  of  reinforcing  bars 
lor  piers  and  1,. 500,000  it.  of  lumber  for  centering.  The 
jirices  for  materials  delivered  at  the  site  were  as  follows: 
Crushed  traprock,  $1.4,5  per  cu.yd.:  washed  sand,  T-jc. ; 
cement,  $1.20  per  bbl. :  structural  steel  (including  erec- 
tion bolts  and  nuts),  $53. .50  per  ton;  reinforcing  bars, 
$1,429  per  lOO  II).;  Lackawanna  T-in.  steel  shcetjiiling, 
$1,633^  per  100  lb.;  coal  (hmip),  $4.15  to  $4.25  per  ton; 
electric  current   for  light   and   jiower,   2.9c.   per  kw.-lir. 

The  wages  paid  by  the  city  (for  an  S-hr.  day)  were  as 
follows:     Foremen.  $4.50  to  $(1;  ironworkers.  $5:  carpen- 


ters, hoisting  eiigineinen  and  electricians,  $1  :  iiandymen, 
$2.(i5;  laborers,  $2.50;  water  boys.  $1.10;  teams,  $5. 

The  location  was  determined  and  the  general  design 
]nade  Ijy  Frederick  W.  Cappelen,  City  Engineer  (with 
whose  aid  and  approval  these  notes  were  prepared).  All 
construction  was  done  under  Ins  direct  supervision,  ili; 
also  designed  the  methods  of  construction,  the  working 
plant,  falsework,  etc.  The  assistant  engineers,  all  em- 
])i('ycl  in  the  city  eigineering  de])artment,  were  as  follows: 
K.  Oustad,  Bridge  Engineer;  William  Elsberg,  Superin- 
tendent of  Construction:  and  .lobii  Iv  Lawton,  .lunior 
Engineer. 

The  construction  foremen  were  .\.  Linstiom,  foi'  the 
forms,  concreting  and  falsework,  and  J.  F.  Mc.Vuley,  for 
the  mechanical  equipment.  The  Conciete-Stcel  l-jiginec-i-- 
ing  C!o.  furnished  the  detail  ])lans  umler  its  original  com- 
mission of  1912.  Its  resident  engineer  oa  the  work  wa.« 
Charles  F.  Uornefeld. 

Municipal  ownership  of  water-works  prevails  in  155 
of  the  204  cities  of  the  United  States  having  an  estimated 
])opulation  of  30,000  or  more  in  1915,  according  to  a  .■state- 
ment Just  issued  by  the  I'nited  Stales  Bureau  of  the 
Census.  The  total  estimated  value  of  these  municipally 
owned  works  is  $l,0n,000,0OO.  The  distribution  sys- 
tems in  the  155  cities  comprise  a  total  of  36,93()  mi.  of 
mains,  330,593  fire  hydrants  and  1,]ST,448  nutters.  The 
total  water  consumption  in  the  155  cities  for  the  year  cov- 
ered by  the  report  was  ],32(),02S,00O,OO0  gal.,  supplied  to 
26,200.000  peo]jle,  giving  an  average  daily  per  capita  con- 
sumption of  139  gal.  On  the  range  «(  water  consumption 
and  the  effect  of  meters,  the  Bureau  of  the  Census  says ; 

The  greatest  daily  consumption  of  water  per  inhabitant. 
430  gal.,  is  reported  for  Tacoma,  Wash.,  and  the  smallest,  34 
gal.,  for  "Woonsocket,  R.  I.  In  the  former  city  8%  of  the 
water  is  metered  and  in  the  latter  98";;.  The  tendency  of 
meters  to  curtail  greatly  the  use  of  water  is  strikingly  shown 
by  a.  comparison  of  the  figures  for  the  26  cities  in  which  the 
entire  water-supply  is  metered  with  those  for  the  26  cities  in 
which  not  more  than  25Vc  is  metered.  In  the  former  group 
the  average  daily  consumption  per  inhabitant  ranges  from  42 
gal.  in  Brockton.  Alass.,  to  179  gal.  in  Columbia,  S. C  and  in 
only  7  cities  does  it  exceed  100  gal.  In  the  latter  group  it 
varies  from  43  gal.  in  Savannah,  Ga.,  to  430  gal.  in  Tacoma, 
Wash.,  and   in   only  3   cities  does  it  fall  below  100   gal. 

The  number  of  cities  with  waler-purLlication  plants  is 
not  given.  Instead  the  statement  is  made  that  in  the  155 
cities  of  over  30,000  population  having  municipal  owner- 
ship there  are  in  o])eration  a  total  of  87  settling  reservoirs, 
in  M-hich  are  treated  958,600,000  gal.  a  day ;  54  coagulation 
plants,  treating  492,100,000  gal. ;  527  sand  filters,  treat- 
ing 598,700,000  gal.:  and  427  mechanical  filters  with  a 
daily  output  of  468,200,000  gal.  The  surprising  total  of 
1,972,900.000  gal.  of  wat«r  per  day  is  treated  by  some 
di.sinfeetion  process. 

'  The  range  of  cost  of  water  trealiiient  per  1,000. ((00  gal. 
is  reported  as  from  4c.  per  1,000,000  gal.  in  Chicago,  111., 
for  disinfection,  to  $17.46  in  Cohimbus.  Ohio,  for  "me- 
chanical -filtration  and  chemical  sterilization." 

More  detailed  information  regarding  both  municipally 
owned  water-works  and  various  other  works  and  operations 
of  the  larger  cities  of  the  United  States  will  be  published 
later  on  under  the  title  "General  Statistics  of  Cities, 
1915,'"  compiled  under  the  direction  of  Starke  M.  Grogan, 
Chief  Stati-stician  for  Statistics  of  Cities.  Sam  T,.  Rogers 
is  Director  of  the  Bureau  of  the  Census. 
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The  south  shore  pier  of  the  continuoiis-span  chanuel 
crossing  of  the  new  Chesapeake  &  Ohio  Noithern  Ey. 
bridge  over  the  Ohio,  at  Sciotoville,  Ohio,  was  put  down 
by  open  dredging  through  wells — the  only  foundation  on 
this  work  put  down  by  other  than  ordinary  methods.  The 
sinking  went  on  quite  according  to  expectations  and  en- 
countered no  difficulties. 

The  most  successful  feature  of  the  work  was  that, 
although  sunk  in  a  sharply  slojiing  bank  at  the  edge  of 
the  river,  the  pier  was  landed  almost  precisely  in  cor- 
rect position ;  this  is  to  be  credited  to  the  well-judged  al- 
lowance for  downliill  shift  which  was  made  by  the  con- 
tractor at  the  start  of  the  sinking. 

The  Dravo  Contracting  Co.,  of  Pittsburgh,  Penn.,  did 
the  work  under  the  direction  of  Gustav  Lindenthal,  Con- 
sulting Engineer,  who  designed  the  bridge  and  founda- 
tions. 

The  south  shore  pier  has  a  base  70x24:  ft.,  with  parallel 
sides  and  semicircular  ends.  Four  wells,  7  ft.  3  in.  in 
diameter,  spaced  14  ft.  8  in.  c.  to  c,  were  cored  in  the 
concrete  for  doing  the  dredging.  The  lower  ends  of 
the  wells  flare  outward  sharply  for  a  height  of  6  ft. 

The  pier  is  located  some  30  ft.  back  from  the  water's 
edge,  somewhat  below  the  middle  of  the  sloping  bank. 
The  bank  is  mainly  clay,  although  farther  back  the  soil 
is  sand  practically  from  the  surface  down.  Eock  was 
expected  to  be  found  within  10  ft.  below  low-water  level, 
the  latter  being  El.  47.5.  It  was  actually  encountered 
at  El.  462.-5. 

The  shoe  of  the  pier  was  set  June  22,  1915,  on  an  ex- 
cavated bench  at  El.  487.  Forms  for  the  chamber,  built 
on  the  shoe,  were  then  concreted  to  a  level  6  ft.  above 
the  cutting  edge,  which  formed  the  chamber  and  roof. 
Two  further  6-ft.  lifts  were  concreted,  the  pier  being  al- 
lowed to  settle  during  this  time  with  a  small  amount 
of  hand  excavation  inside  to  level  it  up.  On  July  17  ex- 
cavation through  the  shaft  by  orangepeel  was  begun. 

On  account  of  the  slope  of  the  bank  the  contractor  set 
the  shoe  ly^  in.  landward  of  true  position  in  order  to 
allow  for  the  riverward  shift  due  to  the  greater  earth 
pressure  on  the  land  side. 

Shortly  after  excavation  started,  masses  of  old  leaves 
and  much  clay  were  encountered  on  the  river  side  of  the 
pier.  The  excavation  through  this  material  had  to  be 
done  by  hand,  the  water  being  held  by  pumping.  When 
clear  soil  was  reached  the  chamber  was  allowed  to  flood, 
and  thereafter  the  entire  sinking  proceeded  by  orange- 
peel  buckets  through  the  wells  to  within  18  in.  of  rock. 
Two  buckets  were  used,  one  handled  by  a  stiff-leg  der- 
rick set  on  the  bank  above  the  pier  and  one  handled  by 
a  derrick  boat  working  close  again.«t  the  bank. 

Sinking  went  on  at  the  rate  of  I/2  ^  2  ft.  a  day  m 
the  early  stages.  After  the  cutting  was  through  the  clay 
it  was  in  fine  sand,  and  here  it  made  2  to  3  ft.  in  10  hr., 
the  cutting  edge  being  continually  buried  about   1>>  in. 


Practically  all  seepage  into  the  pier  chamber  came 
from  the  in.shore  side  and  end,  there  being  numerous 
springs  in  the  bank.  Excavated  material  on  the  river 
bank  was  probably  a  factor  in  holding  dowTi  the  inflow 
from  the  river. 

On  July  28  the  final  9-ft.  lift  of  concrete  was  poured, 
and  with  this  the  pier  went  down  to  rock,  bringing  up 
Aug.  7.  The  rock  was  overlain  by  a  layer  of  gravel  on 
the  downstream  half  of  the  pier,  ranging  from  2  to  3  in. 
at  the  middle  line  to  2  ft.  at  the  downstream  end.  The 
pier  brought  up  on  this  gravel.  The  chamber  was  then 
pumped  out  and  the  remaining  excavation  and  a  2-ft. 
cut  into  the  rock  to  get  good  bearing  were  done  by  hand. 
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In  this  work  a  single  No.  4  Emerson  pump  was  sufficient 
to  keep  the  chamber  clear  of  water.  As  the  shoe  was 
lowered  down  during  the  rock  excavation,  empty  cement 
sacks  were  packed  under,  which  rolled  up  behind  the 
cutting  edge  and  shut  off  most  of  the  water. 

In  preparing  to  concrete  the  chamber  on  Aug.  18,  the 
bottom  (El.  459.3)  having  reached  sound  rock,  a  drain 
of  short  lengths  of  3-in.  pipe  covered  with  concrete  in 
bags  was  laid  arovmd  the  cutting  edge  and  carried  to  a 
sump  under  one  of  the  shafts.  Two  2-in.  siphons  not 
worked  to  their  full  capacity  took  the  water  from  this 
sump.  Two  grout  pipes  do^vn  each  of  the  four  shafts 
leading  to  the  cutting-edge  drain  were  put  in,  and  then 
the  working  chamber  was  sealed  and  the  shafts  filled. 
After  this,  grout  was  forced  down  one  of  the  grout  pipes, 
using  compressed  air  as  the  forcing  pressure,  until  it 
showed  at  all  other  pipes. 

The  pier  as  finally  landed  is  within  1  in.  of  true  posi- 
tion, departing  a  little  toward  the  river,  and  stands  prac- 
tically plumb,  is  correct  in  alignment  and  at  a  true  right 
angle  to  the  bridge  center  line.  Thus  its  total  lateral 
shift  was  81/^  in.  from  shore  toward  river. 

The  total  working  period  was  62  days.  Of  this  period 
19  days  of  10  hr.  were  used  in  excavation. 

The  above  data  were  supplied  largely  by  R.  T.  Eob- 
inson,  resident  engineer.  He  gives  credit  for  the  suc- 
cess of  the  sinking  operations  to  J.  Smith  lliller,  the 
contractor's  superintendent  in  charge  of  the  work. 
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Two  concreting  trains,  c;irli  ((iiisisiini;-  of  n  mixer  c-iii-. 
four  to  seven  stone  i-ai's  an<l  fwn  In  four  cars  of  saml. 
have  lieen  designed  and  liticd  up  hy  the  engineers  oL'  the 
Cliicago  &  Western  Indiana  IM.'.  lor  |dac-ing  ;iO,000  caLyd. 
of  loncn'tc  in  ti'aci<-ek'vation  work  tins  season.  The  en- 
tire woi-k  involves  the  elevation  of  15  mi.  of  main  and 
;.;ir(l  trael<s  in  Chicago  and  necessitates  the  l)iiikling  oT 
retaining  walls  and  ahntments,  sand  fills,  steel  hridges  and 
15  subways.  There  will  i)e  grade  separation  between  pass- 
enger and  freight  trallie.  The  railway  is  doing  the  work 
by  its  own  forces. 

The  mi.xer  car  is  ])laeed  in  the  nnddle  of  .the  train. 
with  the  cars  of  stone  at  one  end,  the  sand  ai  (he  other  and 
the  cement  car  behind  the  sand.  This  arrangement  mini- 
mizes the  distance  that  materials  nuist  be  wheeled,  calling 
for  a  smaller  mixer  gang.  I'laemg  the  nnxer  car  at  thi' 
head  of  the  train  in  sinnhii'  wnrk  was  described  in 
Engineering  News  of  Aug.  13,  llJl.j. 

A  feature  of  the  present  work  is  the  use  (if  eemcid  in 
bulk. 

The  mixer  car  is  a  oo-ft.  flat-car,  equipped  with  a  -;j- 
vd.  Smith  nontilting  mixer,  10-hp.  vertical  engine,  20- 
hp.  vertical  boiler,  iOO-gal.  storage  tank  and  60-gal.  feed 
tank  for  the  mixer.  The  machinery  is  housed,  the  roof 
of  the  car  being  higher  at  the  discharging  hopper  than  at 
the  ends  of  the  car,  thus  forming  an  ea.sy  incline  from  the 
runways  ou  toji  of  the  gondola  cars  to  the  charging  hopper 
above  the  mixer.  The  mi.xer  is  located  about  8  ft.  from 
one  end  of  the  car  and  faces  the  end  (Fig.  2).  It  dis- 
cliarges  the  concrete  into  a  swiveling  chute,  which  may 
be  swung  to  discharge  from  the  end  or  from  either  side 
of  the  car.  This  arrangement  of  pouring  at  different 
angles,  or  from  either  end  of  the  train,  eliminates  the 
necessity   of   turning   the   mixer   car    (as    required    with 


EiU.    -.      iii..vl.    ..;     I  w.\CJ;h;TK-.Ml.\EU    cWlt    .\.S    U.SED    ON 
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other  t.vpes)   and  makes  a  consideralile  saving  in  work- 
train  service. 

The  chute  has  intermediate  openings,  so  that  concrete 
can  be  discharged  at  dilferent  points.  A  man  on  to])  of 
the  car  regulates  the  charging  of  the  mixer,  the  supply 
of  water  and  the  dumping  of  the  concrete.  Usually 
the  mixer  trains  stand  on  trestles  and  the  concrete  is 
spouted  to  the  forms  for  the  aljutmeuts  and  piers  be- 
neath, as  shown  in  Fig.  1.  For  the  upper  part  of  the 
piers  it  has  been  necessary  to  elevate  the  concrete,  a  crane 
and  bueliet  being  used  to  place  the  concrete  in  the  forms. 
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The  mixer  car  is  designed  to  carry  a  tower  and  hoist- 
ing engine  if  required,  but  as  yet  this  has  not  been 
I'ound  necessary.  A  valuable  feature  of  the  car  is  a  power- 
lul  winch  head  for  a  cable,  which  is  anchored  ahead.  This 
enables  the  mixer  car  to  move  the  train  along  as  the  work 
jirogresses,  thus  dispensing  with  the  constant  attendance 
of  locomotive  and  crew. 

Each  train  is  placing  at  the  rate  of  from  20  to  ."SO  cu.yd. 
per  hour,  with  a  monthly  total  for  both  trains  of  11.000 


of  the  traveler,  and  are  lined  up  l)y  turnbuckles  on  rods 
which  are  hinged  to  the  traveler  frame.  By  this  method 
a  full  arch  section  of  forms  45  ft.  in  length  can  be  moved 
at  a  time.  As  soon  as  a  section  of  interior  forms  is  placed, 
the  traveler  is  run  out  from  under  it  and  the  forms  are 
bolted  up. 

The  exterior  forms  are  in  5-ft.  sections,  which  are 
liolted  together  to  form  the  full  -l.S-ft.  length.  These 
forms  are  handled  \ariuuslv  by  the  different  contractors. 
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FIG.    3.       CONCRETING    TRAIN    FOR    TRACK-ELEVATION    WORK;    CHICAGO   &    WF:STERN   INDIANA  R.R. 


yd.  of  concrete.  The  mixer  trains  are  switched  during 
the  night  by  a  regular  night  crew.  Part  of  the  mixer 
gang  is  called  at  6  a.m.,  so  as  to  have  all  chutes  and  run- 
ways placed  before  7  a.m.,  when  the  full  concreting  gang 
starts  work. 

The  work  is  under  the  direction  of  E.  H.  Lee,  Vice- 
President  and  Chief  Engineer  of  the  Chicago  &  Western 
Indiana  K.E.;  F.  E.  Jlorrow,  Assistant  Chief  Engineer; 
V.  E.  Walling,  Principal  Assistant  Engineer,  and  C.  E. 
Minor,  Assistant  Engineer  in  Charge. 


Sims  ®f 


Light  steel  travelers  are  used  to  move  ahead  the  arch 
forms  of  the  Greater  Winnipeg  water-supply  aqueduct 
now  under  construction  for  Winnipeg,  St.  Boniface, 
Transcona  and  several  adjacent  rural  municipalities  in 
Canada.  The  travelers  which  handle  the  interior  forms 
run  on  a  2-ft.-gage  track  laid  on  blocks  upon  the  invert 
tloor.    The  forms  are  carried  on  jacks  which  form  a  part 


TRAVELER    MOVES    FORMS    IN    COMPLETE    SECTIONS 
WITHOUT    DISTURBING    ALIGNMENT 


In  some  cases  they  are  taken  ai:)art  and  moved  by  hand; 
in  others  they  are  lifted  as  a  unit  and  swung  forward  by 
a  derrick,  while  in  still  other  instances  a  special  carrier 
is  employed  which  straddles  the  whole  construction  in  the 
trench,  as  shown  in  the  illustration.  In  this  ease  the  trav- 
eler running  on  an  auxiliary  track  outside  the  arch, 
picks  up  the  outside  form  (45  ft.  long)  and  transports 
it  to  the  next  section.  To  remove  the  outside  form,  it  is 
suspended  by  hooks  from  the  roof  of  the  traveler  and 
the  sides  of  the  form  are  connected  to  the  traveler  by' 
ratchets  operated  by  long  handles.  Tightening  the 
ratchets  lifts  and  loosens  the  form  from  the  hardened 
concrete.  The  traveler  was  built  in  Winnipeg  for  the 
■Winnipeg  Aqueduct  Construction  Co. 


aim  ©al= 

A  new  fuel-oil  storage  plant  has  been  completed  in 
Providence,  R.  L,  for  the  Mexican  Petroleum  Co. — the 
first  of  several  jDlants  to  be  built  in  that  locality  for 
supplying  oil  to  various  mills.  Owing  to  the  small  tract 
of  land  available  on  the  water  front,  a  number  of  engin- 
eering difficulties  were  encountered. 

Two  steel  storage  tanks  were  decided  upon — one  1441/2 
ft.  in  diameter  and  the  other  941/2  ft.  These  were  placed 
3  ft.  above  mean  water,  and  owing  to  the  unsatisfactory 
ground,  this  was  excavated  to  mean  high  water.  Then 
55-ft.  piles  were  driven  to  refusal — 700  for  tank  No.  1 
and  500  for  tank  No.  2.  The  piles  were  cut  off  6  in. 
above  mean  high  water,  and  a  3-ft.  slab  of  concrete  was 
laid  on  them.  In  placing  the  concrete  a  narrow-gage 
track  was  laid,  and  steel  dump  cars  were  run  from  a 
%-yd.  cube  mixer.  As  high  as  125  cu.yd.  was  laid  in 
a  10-hr.  day. 

Fire  walls  being  necessary,  for  the  larger  tank  an 
earth  bank  was  thrown  up  to  16  ft.  above  mean  high 
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water  by  a  revolving  stcain  shovel  working  inside  the 
ring.  For  tank  No.  2  a  eonerete  retaining  wall  was  laid 
From  mean  liigli  water  up  to  13  ft.  above ;  :lt)-  and  10-ft. 
piles  were  driven  in  tbe  ground  uiiderneatii  at  3-t't. 
centers. 

A  concrete  pumj)  liouse  was  built  witii  i'oundations  at 
mean  hiirii  water  level.     Tbe  bottom  was  rod-reinl'orced. 


FIG.  1.      TANK  FOUNDATIONS  AND   RETAINING   WALL 
PROVLDENCE    OIL-STORAGE   TANK 

and  the  bottom  and  sides  were  waterproofed.  The  water- 
proofing was  carried  6-  ft.  np  the  walls  since  the  natural 
surface  of  the  ground  was  that  mncli  above  the  floor. 

As  the  soil  on  the  water-front  side  was  clay  with  an 
underlying  layer  of  fairly  soft  mnd  on  an  inclined  hard- 
pan  bottom,  precautions  were  taken  to  prevent  sliding. 
Five  rows  of  piles  on  5  ft.  9  in.  centers  were  driven  and 
tied  together  on  top  with  a  reinforced-concrete  slab. 
.Anchor  rods  in  the  concrete  were  tied  to  a  close-sheathed 
timber  bulkhead  with  brace  piles.  This  slab  also  acts 
as  a  foundation  for  part  of  the  firewall  of  tank  No.  1. 

There  is  a  10-in.  pipe  line  on  the  upstream  side  of 
the  dock  with  8-in.  extensions  to  both  tanks.  These 
serve  as  charging  lines  for  the  plant  and  loading  lines 
for  barges  and  oil-burning  vessels. 
Screw  couplings  were  used  except 
where  flange  couplings  were  necessary. 
Xotwithstanding  intricate  piping  in 
the  pumphouse,  the  lines  are  reported 
absolutely  tight.  Supply  pipes  were 
laid  from  the  pumphouse  to  a  tank-car 
loading  rack  placed  for  overhead  load- 
ing of  five  cars  at  once.  An  exten- 
sion goes  to  an  automobile  loading 
rack.  In  the  pumphouse  two  steam 
suction  pumps  were  connected  to  draw 
from  Ijoth  tanks.  The  pumps  can 
be  worked  separately,  and  valves  are 
placed  so  that  each  pump  can  be  re- 
paired without  closing  down  the  plant. 

The  oil  is  of  14°  Be.  specific  gravity.  It  was  necessary 
to  run  steam  mains  in  the  tanks  and  pipe  lines,  and  steam 
is  supplied  by  two  70-hp.  oil-burning  boilers.  Instead 
of  covering  the  floor  of  the  tanks  with  steam  coils  as  is 
customary,  three  sets  of  coils  were  placed  before  the 
suction  pipe.  These  have  a  heating  .surface  sufficient  to 
liquefy  about  500  gal.  per  min.  The  tanks  were  equipped 
with  foam-system  fire  extinguishers. 

In  the  construction  of  the  plant  Frederic  Ewing  repre- 
sented the  ]\Iexican  Petroleum  Co.  Ellis  &  Hauck,  of 
Providence,  were  the  engineers. 


A  SaffliapEe  Acco-vmirattninigJ  Systtemm 

Maintenance  cost  accounting  is  receiving  much  study 
from  highway  engineers,  because  it  is  realized  that  the 
results  of  such  cost  analysis  and  the  conclusions  drawn 
from  it  are  tlie  only  way  of  solving  tiie  problem  of  econ- 
omic roadbuilding.  Failures  in  tiie  past  to  arrive  at  any 
definite  conclusions  arise  from  many  causes,  but  chief  of 
these  are  a  lack  of  consistent  policy  in  road-maintenance 
methods  and  a  lack  of  serviceable  maintenance  cost 
records. 

A  serviceable  cost  account  not  only  furnishes  annual 
financial  statistics  in  detail,  such  as  are  commonly  given 
in  state  highway  reports,  but  furnishes  the  responsible 
engineers  with  working  data  throughout  the  year,  so  that 
comparisons  can  be  made  of  the  cost  of  various  types  of 
construction  and  various  maintenaiu'O  methods  for  the 
same  service. 

\\''ith  a  large  office  force  of  clerks  and  bookkeepers 
it  is  possible  to  build  up  a  great  mass  of  very  detailed 
(ost  data  of  unc{uestioned  value  if  properly  digested  and 
used.  The  trouble  is  that  highway  engineers  are  usually 
too  busy  to  undertake  the  analysis  of  any  large  accunmla- 
tion  of  material,  and  hence  its  usefulness  is  often  open  to 
cjuestion.  Simplicity  and  utility  should  be  the  aims,  and 
some  practical  use  should  be  made  of  the  data  once  ac- 
cumulated. To  meet  these  ends  the  cost-keeping  system 
of  the  maintenance  division  of  the  Ohio  State  Highway 
Department  serves  admirably.  Special  effort  has  been 
made  to  eliminate  all  unnecessary  detail. 

The  first  point  considered  is  the  road  unit  to  be  used 
in  cost  keeping.  Each  through  road  is  designated  by 
name  or  number,  and  then  further  subdivision  into  sec- 
tions of  convenient  length  is  made.  This  section  length 
is  determined  by  traffic,  geographic  conditions,  and  type 
of  pavement.     It   ranges  up   to   8   or   10  mi.     oSTatural 


Pump  Ho. 

ALMy    WATER  TUBE   BOILER   CO. 


B0X650  P/ER 


Id] 


FIG.   2.     PLAN  OF  FUEL-OIL  STORAGE   PLANT,    PROVIDENCE,   R.  L 

features  such  as  corporation  lines,  cross-roads  or  rivers 
are  ordinarly  selected  as  section  termini. 

The  first  step  is  the  preparation  of  estimates  for  main- 
tenance and  repairs  before  tlie  beginning  of  each  season. 
These  estimates  are  assembled  on  blank  forms  containing 
the  following  headings  :  Highway  number.  Section  num- 
ber. Length,  Type,  Nature  of  repairs  needed.  Bitumin- 
ous material  required.  Division  of  the  estimated  cost 
between  county  and  state,  and  Total  cost. 

The  elements  used  in  routine  are  the  usual  requisitions, 
the  material  bills  or  statements,  daily  post-card  reports. 


1278 


K  iV(i  1  N  I-:  K  IM  NO     N  K  \V  S 


Vol.  :  t,  No.  2 


hiwoekly  iiayi-olls,  siiininarizcd  material  reports  and  final 
.<iininiarii>s  of  labui-  ami  iiiatcrial.-;  lor  the  completed  juli. 
J'>ach  liill  refi'ives  rulil)ri'-stain|)  impressions  as  follows: 


M  Sc  11 

Kurface    $ 

Bi  idKcs   and    culverts   If 

lOiniipmeiit    If 

.Sunerintenrtence    ....    $ 

1.  C.  H.  No 

Sec     

Total    $ 

liills  I'nr  all  material,  ecpiipment,  etc.,  are  stamped,- 
and  (he  disti'iljutioii  of  cost  is  made  at  oiioe  in  the  tield 
liy  llie  sujierintendent.  The  hills  are  then  forwarded 
in  duplicate  to  the  Ilijihway  De])artment  office  and  hied. 
Triplicate.-;  are  ]<e])i  hy  the  superintendent  and   are  cii- 


I.  C.  H.  No.. 


DAILY  REPORT 
Repair  of 

Road,   Section. 


County. 


It.!.-,.    Single  1  Supt.  1               „„               Itj^ii..  1 
F''"'' 1  Horses  1  For.  1                ""                j  Roller  | 

Number        1                1                1              1              1              1               1               1 
Employed    1               1               1             1             1             1              1              1 

Total            1               1               1             1             1             1              1              1 

^.-       \               \               \            \            \            \              \              \ 

5tation  to  Cu.orSq.  Tea 


1 1        1        1        1        1        1 

ti  r       .      1                     1       1       1       1       1       1 

=  1  Bituminous  1 1             1             1                          1 

"  IWork             1                                        1             1             1             1             1             1 

Hauling        1 1             1             1             1             1             1 

1                                        1             1             1             1             1             1 

Unloading    {                                     1            1            1            1            1            1 

1                                     1            1            1            1            1            1 

Culverts       1 1            1            1            1            1            1 

and  Bridges  1                                        1             1             1             1             1             1 

1 1             1             1             1             1             I 

1                                        1             1             1             1             1             i 
TOTALS  1                                        1             1             1             1             1             1 

Material  Received                               Car  Initial  and  No. 

Date 19 

D.Ml.V    \Vi)I;K    i'.\PJ).    (i?I|ri    .STATIO    1 1 ICH  W.V  Y 
DEl'.U'.TllKN'T 

tcrod  on  a  final  material  record  -licet  lo?-  tlic  entire 
.section  of  road.  These  .sheets  conlaiii  the  rdllowiiiu'  data  : 
Item  niiinher.  Parties  furnishing;  material  or  sei-vice,  .Ma 
lerial  received  or  service  rendered,  Hate  lU'dcicd,  Car  in- 
itial and  iiumher,  Date  delivered,  Date  unloaded,  Qiiaii- 
lity  (superintendent's  report,  company'.s  report).  Cost 
(unit,  total),  Date  invoice  approved.  On  ilic  revcisc 
>ide  a  distrihutioii  of  the  cost  of  each  item  is  made  as  on 
the  liills. 

The  daily-rc]ioi-t  ]iost  card  is  shown  in  the  aceoiiipiinv- 
iiij;'  illustration.     On  the  i-cvcrse  side  are  the  i.nuted  ad- 


di-css  and  hlanks  for  the  following  entries:  Time  ar- 
ii\eil  on  work.  Quit  work.  Weather,  Kemarks.  The  hi- 
wt.'ekly  jKiyroU  is  of  the  usual  type.  It  is  sent  to  the 
Highway  Department  office  in  duplicate  and  contains  the 
signatures  and  addresses  of  the  payees. 

The  Hnal  record  of  expenditures  for  maintenance  and 
repair  of  a  .section  of  road  is  made  up  in  the  Highwav 
Dejiartment  office  from  the  data  contained  in  the  payroll 
and  material  report;  the  daily  post-card  reiJorts  and  the 
original  bills  are  the  checks.  One  side  of  the  final  cost 
sheet  is  identical  with  the  material  sheet  e.xcept  that 
the  columns  "Date  Delivered"  and  "Date  Unloaded"  arc 
omitted.  On  the  reverse  side  are  the  following  four  en- 
tries, each  with  two  columns,  one  headed  "Labor"  and 
the  other  '".Material":  Roadbed,  Surface,  Bridges,  Equip- 
ment. There  is  a  column  for  superintendence  costs  and 
one  for  remarks.  This  summary  is  a  detail  record  in 
concrete  usalde  form.  The  sheets  are  13%x8l/^  in.,  for 
filing  in  a  loose-leal'  binder. 

The  heading  'TJoadbed"  is  intended  to  cover  such  opera- 
tions as  cleaning  ditches,  repairing  shoulders,  cutting 
urass,  etc..  wliieli  in  many  in.sfances  are  not  separated 
li-om  the  maintenanee  itist  for  the  pavement  ijropei'. 
Ill  this  scheme  pa\enient  maintenance  comes  under  the 
heading  "Sui-race."" 

The  State  Highway  Commissioner  of  Ohio  is  Clinton 
Cowen,  and  the  Deputy  Commissioner  in  charge  of  re- 
])air  and  maintenance  is  A.  H.  Ilinkle,  from  whom  tln' 
foregoinu  information  was  oljtained. 


Tm''©  Stesisna  SlhiQi'^elg  Sim  Oim®  Cwt 

Opening  a  new  gravel  jiit  on  the  property  of  the  .\t- 
wood-Davis  Sand  Co.,  of  Beloit,  AVis.,  called  for  a  through 
cut  %  mi.  long  and  38  ft.  deep.  Two  steam  shovels 
were  employed  to  bring  the  cut  to  full  width — 55  ft. 
at  the  bottom  and  140  ft.  at  the  top.  Fig.  2  shows  a 
70-ton  Vulcan  equipped  with  a  .'!-)(l.  dipper,  ])receded 
at  the  right  by  an  18-B  Bucyrus  lia\  ing  a  %"yd-  dii)]jer. 
Both   shoxcls    load    the   same    hopper   eai-s,   as   shown    in 


r--^--. 

P^ 

:.\l   M,l,    l;','('VI;l'.S    -\.\'1>    .\    70-TtliN    VUIjC.VN 
Ld.^DINO-   THE    S.AME    C.'^R 
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TWO   STEAM    yHUVEl^S   DIGGING   GRAVEL   IN   A   38- FT.  CUT,  ATVVOOD-DAVIS  SAND  CO.,  BELOIT,   WIS. 


Fig.  1.  A  Ji2-yrl.  car  is  loaded  in  214  miii.,  acpordiiifi 
to  the  Excavating  Engineer,  and  tlie  average  output  is 
45  cars  in  10  hr. 

The  revolving  shovel  has  tractor  wheels  and  stands 
on  three  5i/2xll:-ft.  timber  floats,  6  in.  thick.  The  floats 
are  blocked  up  over  the  loading  track.  While  waiting 
for  empties  the  revolving  shovel  overcasts  in  front  of 
the  larger  shovel,  in  order  to  keep  ahead  of  the  latter. 

The  cars  are  drawn  by  a  55-toii  standard-gage  loco- 
motive. The  tender  was  lengthened  to  carry  on  its 
rear  end  a  coal  bunker  having  capacity  for  two  days'  sup- 

TABLE  OF  FEET  IN 


ply  for  the  shovels.  This  scheme  makes  their  operation 
as  continuous  as  desired.  The  two-shovel  arrangement 
was  planned  out  by  George  B.  Marker,  superintendent  of 
the  sand  company. 


asa 


The  accompanying  table,  computed  by  N.  J.  Brady. 
Detroit,  ilich.,  can  save  a  large  total  of  time  in  railway 
and  road  calculations.  It  is  well  worth  space  in  the 
engineer's  notebook. 
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OSSIPEE  TAMWORTH 


MnrkinK  TlironBli  HiKl>"ay  Routes  so  that  the  strangrer 
tourist  may  learlily  follow  them  to  his  destination  without 
.«toi)pins  at  every  branch  or 
crossroad  is  done  in  an  effec- 
tive but  simple  way  in  New 
Hampshire.  There  the  difficulty 
<if  keeping  to  the  main  road  is 
increased  because  all  the  roads 
are  of  grravel  and  there  is  no 
pavement  to  follow.  Three 
through  routes  lead  from  the 
Massachusetts  state  line  to  the 
White  Mountain  country.  These 
are  designated  both  on  the  map 
and  on  the  ground  by  distinc- 
tive colors.  The  Mei'rimac  Val- 
ley road  is  shown  green,  the 
Kast  Side  road  orange,  and  the 
West  Side  road  blue.  This  same 
color  scheme  is  cai'ried  out  on 
the  road.  At  every  crossroad 
or  branch  three  telephone  poles 
each  side  of  the  intei-section 
are  painted  with  a  band  of  the 
color  assigned  to  the  highwav. 
inclosed  in  narrower  white 
bands.  To  reassure  the  nervous 
stranger  that  he  is  still  on  the 
right  road,  even  where  there 
are  few  intersecting  roads,  the 
end  guard-rail  posts  of  each 
bridge  and  culvert  also  receive 
a  color  band.  The  same  color 
scheme  is  carried  out  at  each 
crossing  of  a  town  line,  where 
signs  like  that  shown  in  the 
accompanying  illustration  are 
erected,  the  letters  in  white  an.l 
the  background  of  the  distinc- 
tive road  color.  There  are  two 
east  and  west  through  roads 
marked  in  a  similar  manner. 
the  colors  being  red  and  brown,  respectively.  An  especially 
commendable  feature  of  the  scheme  is  that  the  routes  are 
similarly  marked  through  towns  and  villages — a  plan  whicli 
saves    motor   tourists   a   great    deal    of   annoyance. 

C'olnnin  Forms  «i<Ii  Cliain  Ties — On  the  large  cotton  ware- 
house and  terminal  now  under  construction  at  Atlanta,  Ga.,  a 
novel  method  of  holding  the  reinforced-conerete  column  forms 
is  bein.g  used.  The  accompanying  section  through  one  of  the 
columns    will    illustrate    the    principle.      The    usual    lagging    is 


NlOW  HAMP8HTRK  TOW.V- 
SHIP  HIGHW.W  SI(5N 


Chain  shov 


rH.\I.V  TIKS  ON  rOLUMN  FORMS 
:i  at  walepiece;   usual   practice  is  lietween   wales 


spiked  to  2x4-in.  wales  spaced  every  16  in.  vertically.  These 
wales  are  held  in  place  by  vei-tically  placed  4x4's  centered  on 
the  wales  as  shown  and  running  the  whole  length  of  the 
column.  The  •Ix4-in.  sticks  in  turn  are  held  tight  by  chains, 
spaced  about  every  .".  ft.,  which  are  wrapped  tight  around   the 


foiTU  and  hooket 
are  then  diiven 
tight.  After  the 
and  the  w^hule  ff 


shown  to  complete  the  circuit.  Wedges 
i-e  necessai-y  to  make  the  whole  form 
■rete  has  set,  the  wedges  are  driven  out 
5  easily  loosened. 


neeininls  of  an  .\ere  iu  Square  Feet — Attention  has  been 
called  to  numerous  small  errors  in  the  table  of  decimals  of 
acres  in  square  feet  in  "Engineering  News,"  of  Oct.  7,  1915, 
p.  702.  The  number  of  square  feet  given  for  0.117  acre  is  5.097, 
instead  of  5,079  as  printed.  The  other  errors  are  of  1  ft. 
only  to  0.5  acre,  and  beyond  there  in  many  cases  the  erroi' 
is  2  ft.  B.  F.  Sperow,  of  the  Carolina,  ClinchHeld  &  Ohio  Ry., 
has  discovered  about  400  such  errors.  The  original  table  was 
computed  on  a  comiiuting  machine  and  it  seems  probable 
there  was  some  systematic  error  of  setting. 

Kngiueeriiijii-  Photogrraphy  has  been  developed  to  meet 
m.any  special  purposes,  such  as  photosurveying,  and  not  the 
least  important  is  to  furnish  testimony  in  lawsuits,  etc. 
Largely  to  meet  this  latter  purpose  Geo.  A.  Seip,  a  professional 
photographer  of  Philadelphia,  has  constructed  a  camera  that 
can    lie    suspended    from    a    rope    strung    across    a    street    and 


AERIAL    PHOTOGRAPH    OF   .STREET    PAVEMENT    TO 
SHOW   DEFECTS 


operated  by  clockwmk  in  the  lameia.  The  accompanying  il- 
lustration is  from  a  photograph  of  a  street  pavement;  it  is 
intended  to  demonstrate  to  the  la.v  mind  that  the  pavement  is 
mighty  poor.  Accompanying  this  photograph  were  two  en- 
largements to  bring  out  particular  features.  AVhile  there  is 
nothing  new  in  aei-ial  photography,  the  scheme  of  suspending 
a  camei-a  on  a  rope  across  a  street  between  two  buildings  has 


J  me 


novelts 


liow    Hiililor    3laile    Mistake    but    Gets    foutraot — A    public- 

-works  contract  has  just  been  awarded  in  New  Yorlv  City  to  a 
bidder  who  declared  that  he  had  made  a  mistake  in  his  figures 
and  therefore  desired  to  withdraw  his  bid  (after  opening). 
The  contract  is  for  the  installation  of  tracks  on  the  White 
Plains  Road  extension  of  the  Lenox  Ave.  subway.  The  lowest 
bidder  was  the  Coast  and  Lake  Contracting  Corporation,  at 
$53,930.50.  The  next  lowest  bidder  was  the  Southeastern  Con- 
struction and  Engineering  Corporation,  at  $101,205.86,  and  the 
other  bids  ranged  up  to  $137,290.67.  After  the  bids  had  been 
opened  the  low  bidder  advised  the  Public  Service  Commis- 
sion that  he  desired  to  withdraw,  as  he  had  made  a  mistake 
in  his  figures,  but  the  Commission,  following  its  usual  polic.v 
of  awarding  contracts  to  the  lowest  bidder,  made  the  award, 
so  as  to  give  the  Coast  and  Lake  Corporation  a  chance  to 
accept  or  reject  the  work. 


I 

December  30,  1915  E  N  G  1  N  E  E  E  1  N  G     N  E  W  S  1281 

lyiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiinNiiiiiiiiiiiiiiiiiuiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiiliiniiiiiiiuiiiii^ 


EdlMoirmlls 


Suiiiiiiiiiimiiiiiiiuininiiiiiiiiinimiiiiiininimniiiiiiiininiiiiiiiiiiiimiiiiiiiiiinniiiiiiiiiniiiiiiiiiniiiii^^ 


(Good  "Waslhes  fo5r  fl91<& 

To  each  and  every  one  of  its  readers  Engineering  News 
extends  its  greetings  and  good  wishes  for  the  New  Year. 

Few  engineers  in  this  countrv  will  feel  any  regret  over 
the  final  ])assing  of  tlie  year  1!)1.5.  One  nuist  go  back 
more  than  a  generation  to  find  a  year  of  liarder  times  for 
those  engaged  in  civil-engineering  construction.  There 
has  been  little  complaint,  however,  for  people  have  involun- 
tarily contrasted  the  fortunate  condition  of  this  country 
with  the  conditions  prevailing  over  a  large  part  of  the 
civilized  world. 

Fortunately  the  present  business  outlook  for  the  United 
States  is  vastly  better  than  that  of  a  year  ago.  It  is  true 
that  the  unprecedented  events  of  the  war  have  often  proved 
the  predictions  of  the  wisest  economists  and  financiers 
lo  be  at  fault  and  that  the  revolutionary  changes  which 
-ceni  to  be  ahead  of  lis  are  so  nuiny  and  so  complex 
that  no  conservative  man  is  willing  to  make  any  definite 
prediction  as  to  the  conditions  which  will  prevail  very  far 
in  the  future.  The  immediate  outlook,  however,  is  for  a 
period  of  business  jDrosperity  and  activity  such  as  the 
United  States  has  not  kno^^'n  for  many  years,  and  many 
lines  of  wholesale  and  retail  trade  and  certain  industries 
such  as  iron  and  steel  production  are  already  in  the  midst 
of  a  boom  period. 

This  revival  of  general  business  has  already  had  a 
marked  influence  in  stimulating  work  in  various  fields 
of  civil-engineering  construction.  There  is  no  longer  dif- 
ficulty in  finding  money  to  finance  new  enterprises  of  real 
merit.  The  restoration  of  confidence  in  the  banking  and 
investment  community  has  been  a  notable  feature  of  the 
past  six  months  and  is  one  of  the  most  favorable  indica- 
tions that  1916  will  be  a  far  better  year  for  engineers  than 
was  the  year  just  closing. 

It  is  worth  emphasis  in  this  connection  that  the  engi- 
neers who  will  profit  most  from  the  revival  of  engi- 
neering activity  will  be  those  who  have  kept  themselves 
abreast  of  the  times  and  are  able  to  meet  the  changing 
conditions  and  demands  in  the  field  of  engineering  ser- 
vice. During  the  trying  year  now  closing  there  has 
been  more  emphasis  than  ever  before  upon  the  need  for 
efficiencT  in  the  conduct  of  engineering  operations. 

With  all  the  exaggerations  in  connection  with  the  effi- 
ciency movement  and  with  all  the  drawbacks  due  to  the 
\vork  done  by  some  of  the  amateur  efficiency  experts,  there 
(_an  be  no  doubt  that  real  efficiency  in  the  conduct  of  all 
productive  enterprises  is  better  understood  and  appre- 
ciated than  ever  before. 

The  engineer  or  the  constructor  who  fails  to  keep  him- 
self well  posted  on  the  improvements  continually  being 
made  in  his  field  of  work  and  on  the  relation  of  his  work 
to  other  fields  of  industrial  and  economic  activity  is  very 
;i]it  to  find  himself  beaten  in  the  race  of  competition  by 
Mime  better-equijDped  rival.  The  better  the  service  that 
the  engineering  profession  can  render  to  the  f)nblic,  the 
better  in  the  long  run  will  be  its  chances  for  continued 
and  profitable  emplo3Tnent. 


Too  Manay  Kln^Ihiway  Meeftimi^s 

Why  should  there  be  two  separate  national  organizations 
of  highway  engineers,  eacli  iiolding  an  annual  convention 
to  which  all  highway  engineers  the  country  over  are  in- 
vited and  to  which  all  manufacturers  of  highway  sup- 
plies and  machinery  are  urged  to  bring  exhibits?  Tlie 
question  has  been  asked  with  increasing  emphasis  during 
the  last  three  or  four  years  by  highway  engineers  all  over 
the  country,  who  would  like  to  attend  one  convention  a 
year  at  which  the  leading  men  of  the  industry  were  as- 
sembled, but  who  cannot  and  will  not  afford  the  time 
and  expense  necessary  to  attend  two.  The  question  has 
been  asked  with  even  greater  emphasis  by  the  firms  deal- 
ing in  highway  supplies  and  machinery,  many  of  whom 
have  declared  that  they  will  no  longer  undergo  the  heavy 
expense  of  making  exhibits  at  the  conventions  of  two  rival 
associations  covering  the  same  field.  Practically  the  same 
group  of  men  visits  the  two  conventions,  and  this  expense 
is  doubled  and  attendance  duplicated. 

At  the  time  the  American  Eoad  Builders'  Association 
was  organized  a  number  of  prominent  engineers  gave  it 
their  active  support  in  the  belief  that  the  older  organiza- 
tion, the  x\merican  Highway  Association,  was  giving  too 
much  prominence  to  the  political  end  of  the  good-roads 
movement  and  was  in  danger  of  becoming  an  organization 
whose  chief  aim  would  be  to  secure  Federal  appropriations 
for  road  construction. 

That  danger,  if  it  existed,  long  since  passed  away.  Each 
of  these  societies  has  come  to  be  primarily  an  organization 
of  engineers  and  others  actively  engaged  in  road  construc- 
tion. These  are  the  men  who  constitute  the  strength  of 
each  organization,  and  it  is  the  papers  and  discussions 
from  these  men  that  give  standing  to  the  meetings  of  each 
society.  Papers  read  before  one  society  deal  with  the  same 
subjects  as  those  read  before  the  other,  and  often  are 
written  by  the  same  authors.  The  exhibits  of  road  machin- 
ery and  supplies,  which  form  one  of  the  most  important 
features  of  the  annual  convention,  are  practically  identical 
at  each  meeting. 

Why,  then,  should  the  highway  engineers  and  the  high- 
way industry  continue  to  support  two  rival  associations, 
covering  practically  the  same  field?  'Why  should  there 
not  be  one  strong  association,  with  such  standing  that  its 
work  would  have  the  same  authority  as  that  of  the  So- 
ciety for  Testing  Materials  or  the  Automobile  Engineers' 
Society  ? 

These  are  the  questions  which  confront  the  officers  of 
the  two  societies,  and  it  remains  to  be  seen  how  they  will 
solve  the  problem.  What  seemed  to  some  like  an  initial 
step  toward  cooperation  was  taken  last  fall  when  the  tn'o 
organizations  agreed  to  hold  an  "International  Highway 
Congress"  at  Oakland,  Calif.,  in  September,  under  the 
joint  authority  of  the  two.  It  has  devcloj^ed,  however, 
that  the  cooperation  in  the  Oakland  meeting  was  not 
meant  to  establish  a  precedent  for  future  meetings.  Fur- 
ther, the  Oakland  meeting  was  so  nearly  a  failure  that 
ii.  gave  little  encouragement  that  joint  conduct  of  meet- 
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iu^'s,  with  the  two  associations  uontimiinjT  their  inck'pen- 
dent  e.\istence,  was  a  good  solution  of  the  problem. 

Another  attempt  of  this  sort,  however,  is  now  being 
made.  The  board  of  directors  of  the  American  Eoad 
Builders'  Association  at  a  special  meeting  on  Dec.  16  de- 
cided to  hold  a  convention  in  Pittsburgh,  beginning  Feb. 
28,  and  held  out  a  small  olive  branch  to  the  rival  associa- 
tion, inviting  it  to  hold  its  convention  at  the  same  time 
and  place,  the  program  of  the  two  conventions  to  be  ar- 
ranged by  a  joint  committee  of  the  two  associations.  At 
the  same  time  the  directors  declared  that  consolidation 
of  the  two  associations  is  "inexpedient"  at  the  present 
time  and  that  the  holding  of  a  joint  convention  is  imprac- 
tii-al)le.  What  response  the  American  Highway  Associa- 
tion will  make  to  this  invitation  remains  to  be  seen,  but 
it  appears  e.xtremely  doubtful  whether  it  will  consent  to 
have  the  time  and  place  of  its  annual  convention  fixed 
by  the  rival  association. 

One  hears  no  very  urgent  demand  for  the  holding  of  a 
national  meeting  of  highway  engineers  of  all  classes  at 
the  date  proposed.  The  highway  engineers  of  New  Eng- 
land have  just  attended,  in  very  considerable  numbers, 
an  "International  Koad  Congress"  at  Worcester,  which 
was  engineered  by  the  Worcester  Chamber  of  Commerce. 
In  Chicago,  on  Feb.  16  to  18,  there  is  to  be  held  a  second 
national  conference  on  concrete-road  construction,  a  meet- 
ing which,  while  devoted  to  one  specific  class  of  roadwork, 
promises  to  attract  a  large  attendance  and  to  perform  a 
very  useful  work. 

The  situation  is  one  which  admits  of  no  halfway  meas- 
ures. There  is  need  of  a  strong,  influential,  national  engi- 
neering organization  devoted  to  highway  construction  and 
maintenance.  Such  an  organization  can  be  made  powerful 
and  prosperous,  and  room  can  be  found  in  it  for  men 
who  are  interested  in  all  the  different  aspects  of  highway 
construction.  It  need  not  be  an  organization  merely 
of  engineers.  But  there  is  not  room  for  two  rival  organi- 
zations in  this  field.  Those  who  are  appealed  to  for  finan- 
cial and  technical  support  are  ready  to  exclaim,  "A  plague 
on  both  your  houses  !"  It  is  time  that  personal  differences 
and  preferences  were  put  one  side;  and  while  these  past 
diU'erences  are  doubtless  too  great  to  permit  either  associa- 
tion to  commit  hara-kiri  for  the  benefit  of  the  other,  it 
ought  to  be  possible  to  organize  a  new  association  on 
pi'oper  lines  with  independent  officers  in  no  way  tied  up  to 
the  rivalries  of  the  past  and  have  the  two  old  associations 
bequeath  to  it  all  their  possessions  and  wind  up  their 
existence.  Any  measure  less  radical  seems  little  likely  to 
succeed. 

If  a  utilit}'  company  is  to  recover  the  loss  of  capital 
caused  by  the  depreciation  of  its  j)lant,  the  customers 
must  pay  for  it  in  the  rates  charged  them  for  service. 
This  is  clear;  it  is  equally  obvious  that  there  is  bo 
■way  to  lessen  the  amount  which  the  customers  must  pay — 
if  the  company  recovers  the  loss  in  full.  Yet  many  peo- 
ple, including  such  an  eminent  man  as  the  respected 
Halford  Erick-son,  of  the  Wisconsin  Commission,  claim 
there  is  a  way  in  which  this  miracle  has  been  and  can  be 
accomplished. 

Now  there  are  two  general  types  of  plans  followed  in 
this  country  in  extracting  indemnity  for  depreciation 
out  of  the  customer's  pocket.     First,  there  are  the  direct- 


repayment,  or  "straight-line,"  schemes  which  aim  directly 
to  repay  the  company  for  the  actual  annual  loss  in  im- 
paired capital.  The  second,  or  "sinking-fund,"  group  of 
plans  takes  out  of  earnings  an  annuity  which  would,  if 
put  into  a  true  accumulating  sinking  fund,  equal  the  cost 
of  the  depreciating  property  when  discarded.  Since  ob- 
viously reimbursement  for  depreciation  can  come  only 
from  the  customers,  if  both  of  these  plans  really  do 
cover  the  depreciation  loss,  either  one  must  cost  the 
customers  the  same  as  the  other.  Claiming  that  one  plan 
is  cheaper  than  the  other  is  only  doing  a  trick  in  words 
or  in  bookkeeping. 

We  may  see  what  the  trick  is  from  a  few  of  Mr.  Erick- 
son's  remarks  in  a  paper  before  the  recent  Philadelphia 
Valuation  Conference  (noted  in  Engineering  News,  Nov. 
18,  1915) : 

Without  going  into  details,  it  can  be  said  that  the  sinking- 
fund  method  employs  a  more  efficient  use  of  tiie  reserve  [than 
the  straight-line  plan].  Because  of  such  use,  the  amount  the 
consumers  "will  have  to  contribute  to  cover  depreciation  is 
less  than  under  the  straight-line  method. 

Where  the  amounts  so  provided  have  been  used  for  neces- 
sary and  proper  rene'wals  and  for  the  accumulation  of  a 
reserve  for  covering  the  accrued  depreciation  of  the  property 
still  in  use,  no  reduction  from  the  cost  new,  because  of  depre- 
ciation, should  be  made  in  determining  the  fair  value  for  rate 
making  and  certain  other  purposes. 

All  that  Mr.  Erickson  and  others  do  is  to  ask  the  cus- 
tomer to  pay  more  for  interest  on  capital  and  less  for 
depreciation.  The  total  is  unchanged.  The  "sinking- 
fund"  annuity  is  less  than  the  actual  annual  depreciation 
loss,  and  the  discrepancy  is  recovered  in  interest  on  a 
jjlant  value  larger  than  the  actual  present  figures.  This 
interest  they  do  not  recognize  as  part  of  the  deprecia- 
tion indemnity. 

If  the  matter  ended  there,  this  use  of  the  sinking- 
fund  computations  would  harm  no  one.  But  the  United 
States  Supreme  Court  has  ruled  (City  of  Knoxville  vs. 
Knoxville  Water  Co.,  29  Sup.  Ct.  Rep.  148)  that  the 
company  each  year  is  entitled  to  recover  a  dollar,  above 
interest  and  profits,  for  each  dollar  by  which  the  plant 
that  year  has  lost  value  in  service,  while  present  (de- 
preciated) value  must  be  the  basis  of  rates.  It  is  im- 
mediately seen  how  Mr.  Erickson's  views  run  counter  to 
the  court's  dictum  in  that  he  does  not  openly  year  by 
year  give  a  company  ample  indemnity  for  depreciation 
losses,  and  in  that  he  includes  a  nonexistent  and  lost 
element  in  the  value  of  the  plant.  It  would  clarify  all 
our  ideas  if  we  abandoned  sinking-fund  talk  and  stuck 
to  the  simpler  direct  annual  repayment  plans  for  comput- 
ing the  customers  burden. 

The  objection  that  many  have  held  against  straight- 
line  or  direct-repayment  plans  of  handling  depreciation 
reimbursement  has  been  that  the  early  repayments  were 
larger  than  the  real  depreciation  and  in  the  later  years 
smaller.  But  the  direct-repayment  plan  can  be  handled 
so  tliat  depreciation  and  the  repayment  therefor  go  hand 
in  hand.  That  was  done  a  few  years  ago  by  Frederic 
P.  Stearns  when  he  developed  his  "equal-annual-payment" 
plan  (described  in  Engineering  Neivs,  Feb.  12,  1914, 
p.  350).  Briefly  stated,  each  annual  compensation  is 
made  numerically  equal  to  a  hypothetical  sinking-fund 
annuity  plus  the  interest  accretion  of  a  hypothetical  re- 
serve fund.  The  customers  are  loaded  with  exactly  the 
same  costs  as  under  the  procedure  indicated  by  Mr. 
Erickson,  but  everything  is  correctly  labeled,  delusions 
are  dissipated,  and  the  law  is  entirely  satisfied. 
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Scart'L'ly  anyone  douhls  tliat  tlio  policy  of  railway  regu- 
lation by  governmental  authority  is  here  to  stay.  Every- 
one agrees,  likewise,  that  in  the  interest  ol'  both  the  public 
and  the  owners  of  the  railways,  antl  of  those  who  hold 
the  stocks  and  bonds,  government  regulation  should  be 
honest,  intelligont  and  effective.  To  carry  out  the  policy 
of  Federal  railway  regulation,  Congress  has  given  to 
seveu  men,  constituting  the  Interstate  Commerce  Com- 
mission, authority  over  the  operations  of  about  350,000 
mi.  of  interstate  railways.  Congress  has  further  speci- 
fied in  connection  with  these  railways  detail  duties  for 
the  commission  which  are  beyond  the  ])hysical  ability  of 
any  seven  men  not  gifted  with  suj)erhuman  powers  to 
perform  efficiently  and  intelligently. 

In  its  annual  report  just  issued  the  commission  de- 
clares that  the  variety  and  volume  of  the  work  already 
laid  upon  it  make  necessary  an  early  enlargement  of  its 
membership  and  legal  authority  to  take  final  action 
through  subdivisions  of  its  membership,  of  course  ixnder 
the  general  authority  of  the  commission  as  a  whole.  Bills 
to  effect  this  have  already  been  introduced  in  Congress, 
and  the  subject  is  one  of  pressing  public  importance. 

As  is  well  known,  the  commission  is  compelled  by  law 
to  be  both  an  executive  and  a  judicial  body.  As  a  ju- 
dicial body  it  has  to  hold  hearings  and  render  decisions. 
Some  idea  of  the  volume  of  this  work  may  be  gained  from 
the  statement  that  the  commission  has  during  the  year 
conducted  1,543  hearings,  in  which  200,438  pages  of  tes- 
timony were  taken;  198  of  these  cases  were  orally  ar- 
gued, consuming  103  days  in  sittings. 

While  the  commission,  in  order  to  handle  this  vast 
mass  of  judicial  work,  employs  a  force  of  examiners, 
somewhat  as  the  judges  of  the  Federal  Court  assign  mas- 
ters to  hold  hearings  and  render  reports,  the  decisions 
must  of  course  be  rendered  by  the  commission  itself;  and 
on  these  decisions  hang  many  great  commercial  interests. 
The  commission  also  acts  in  a  judicial  cajjacity  in  con- 
ducting investigations,  many  of  which  are  exceedingly 
complicated  and  involved.  They  require  a  great  deal  of 
time  and  effort  in  order  that  justice  shall  be  done. 

The  commission  receives  and  files  all  railway  rate  sched- 
ules, something  like  150,000  being  filed  in  the  year  just 
closed.  It  has  jurisdiction  over  the  standard  classifica- 
tion of  freight  and  over  the  operations  of  express  com- 
panies. An  entire  division  under  the  commission  is 
engaged  in  the  search  for  violations  of  the  laws  which 
the  commission  was  created  to  enforce.  The  legal  divi- 
sion has  charge  of  all  the  cases  in  which  the  commission 
appears  as  a  party.  The  commission  has  control  of  the 
accounting  systems  of  the  railways;  it  collects  and  com- 
piles the  official  statistics  of  railway  operations;  it  con- 
ducts investigations  of  important  train  accidents  to 
determine  their  causes;  it  investigates  safety  devices  of 
various  sorts ;  it  examines  periodically  all  the  locomotives 
in  the  United  States  to  determine  their  safety  for  opera- 
tion. The  immense  task  of  valuing  all  the  railways  in  the 
United  States  is  in  its  charge. 

The  responsibility  for  the  conduct  of  all  this  work  is 
laid  upon  the  shoulders  of  seven  men,  who,  it  may  be 
noted,  receive  a  total  compensation  of  $70,000  per  an- 
num— a  sum  no  larger  than  is  paid  as  a  salary  to  the 
president  of  a  single  railway  corporation,  who  is  in  charge 


of  operations  not  a  twentieth  jiart  the  extent  of  those 
over  which  the  commission  holds  jurisdiction,  and  with 
very  much  smaller  powers. 

It  is  probably  not  to  be  expected  that  Congress  will 
increase  the  salaries  of  the  Interstate  Commerce  Com- 
missioners to  correspond  to  what  men  would  receive  for 
equally  great  responsibilities  in  private  business.  It 
ought  at  least,  however,  to  revise  the  salary  schedule  and 
bring  it  up  to  the  mark  set  by  Justice  Hughes  when  as 
the  governor  of  New  York  he  fi.xed  tlie  salary  of  the 
Public  Service  Connnissioners  in  that  state  at  $15,000 
I't'T  annum.  Such  a  rate  of  compensation,  in  view  of 
the  change  in  the  value  of  the  dollar  that  has  taken  place 
and  the  increase  in  the  cost  of  living,  would  be  no  higher 
salary  than  the  $10,000  rate  that  was  fixed  when  the 
Interstate  Commerce  Commission  was  created  in  1887. 

But  more  important  than  an  increa.se  of  salary  is  the 
reorganization  of  the  commission  on  broad  and  intelli- 
gent lines  and  in  a  manner  that  will  enable  it  to  dis- 
charge its  duties  efficiently.  The  way  is  open  for  such 
a  reorganization  now,  through  the  changed  attitude  of 
railway  officers  toward  the  commission.  In  place  of  the 
antagonism  and  opposition  to  government  control  which 
the  railways  maintained  during  the  first  20  years  or  so 
of  the  commission's  existence,  there  is  now  full  acquies- 
cence in  the  idea  that  railway  regulation  through  com- 
missions is  here  to  stay.  With  this  established  there 
ought  to  be  no  dissent  from  the  proposition  that  an  or- 
ganization of  able  men  adequate  to  deal  with  the  great 
task  ought  to  be  created. 

FsiSSgnse   Him  tlh©  SpoSSsiia®  Birldlge 

The  worst  bridge  accident  for  some  years,  the  Spokane 
collapse,  presents  unexpected  fact  and  unexpected  theory. 
During  a  generation  at  least  no  failure  by  breaking  of 
eye-bars  has  been  recorded.  The  few  tension  failures  of 
recent  times  were  all  complicated  by  large  bending  stresses, 
as  for  example  the  alarming  breakage  of  suspender  rods 
in  the  Brooklyn  Bridge  14  yr.  ago.  The  Spokane  failure 
is  therefore  startlingly  new  even  in  its  main  fact.  Still 
more  startling  is  the  fact  that  the  break  occurred  at  very 
low  stress — not  nnicli  over  16,000  lb.  per  sq.in.  even  if 
one  bar  carried  the  entire  stress.  Finally  the  fact  that 
short  crystalline  breaks  are  in  evidence  is  a  complete 
surprise. 

Four  engineers  in  repoiiiag  on  the  case  blame  the  break 
on  "granulation"  of  the  oars;  they  do  not  state  what 
caused  the  "granulation."  Another  engineer,  testifying 
at  the  inquest,  spoke  of  "fatigue"- — that  ancient  bugbear 
of  bridge  engineering.  Just  this  year  the  reconstruction 
of  the  New  York  elevated  railways  gives  special  oppor- 
tunity to  point  out  that  the  thousands  of  tons  of  iron 
and  steel  in  that  structure  have  stood  25  to  35  yr.  with  a 
history  of  stress-repetition,  vibration  and  impact  probably 
unparalleled  in  the  history  of  iron  construction.  They 
have  never  showed  any  "fatigue"  effects,  or  "crystalliza- 
tion." Most  of  the  old  metal  is  being  continued  in 
service  in  the  rebuilt  structure,  and  without  doubt  is 
as  good  as  it  was  at  the  start. 

"Fatigue  crystallization"  is  properly  obsolete.  But 
damage  to  internal  structure  of  metal  by  wrong  heat- 
treatment,  and  under  certain  conditions  by  mechanical 
violence,  is  a  reality  that  needs  to  come  under  closer 
scrutiny  than  it  has  in  the  past. 
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Sir— I  was  much  interested  in  your  editorial  article  of 
Nov.  25,  1915,  on  cement  pipe  joints,  commenting  on  the 
paper  on  the  same  subject  appearing  among  the  regular 
subjects  in  the  same  issue.  In  connection  therewith  I 
woultl  call  your  attention  to  Engineering  Neivs  of  Dec. 
8,  1901,  in  which  appears  a  lengthy  communication  from 
the  late  James  D.  Schuyler  on  the  same  subject,  dealing 
with  some  of  our  experiences  in  the  water-works  of  the 
City  of  Los  Angeles,  as  well  as  in  the  Southwest  gener- 
ally. 

It  has  been  our  universal  practice  for  more  than  20 
years  in  the  water-works  of  the  City  of  Los  Angeles  to 
lay  cast-iron  pipe  with  cement  joints;  indeed  a  few  of 
our  largest  steel  lines  also,  not  alone  for  reasons  of  econ- 
omy, but  because  as  a  matter  of  fact  we  got  a  better 
joint  and  strange  as  it  may  seem,  fully  as  flexible  a  joint 
as  we  obtained  with  lead.  We  do  not  claim,  however, 
that  the  idea  originated  with  us,  as  it  was  the  common 
practice  in  the  older  water-works,  where  cement-lined 
pipes  were  used,  to  join  them  with  sleeve  joints  having 
cement  packing. 

The  water-works  of  the  City  of  Los  Angeles  were  begun 
in  1868,  and  the  writer  found  the  bell  end  gates  packed 
with  cement  inserted  in  the  8-in.  cast-iron  line  that  orig- 
inally formed  the  trunk  line  for  the  city  supply.  It  is 
the  writer's  opinion  that  there  is  no  limit  of  pressure 
within  the  ordinary  strength  of  cast-iron  pipe  itself  pre- 
cluding the  use  of  cement  joints. 

In  1895  the  water-works  department  of  Los  Angeles 
laid  on  Hoover  St.  a  30-in.  line  of  cast-iron  pipe  that 
subsequently  had  to  be  lowered  at  three  different  points 
for  distances  ranging  from  200  to  800  ft.  in  length  to 
accommodate  the  street  grade.  At  one  of  these  places  the 
pipe  was  lowered  nearly  7  ft.  at  its  maximum  point  of 
displacement,  and  this  was  done  without  cutting  a  single 
joint.  Although  the  pipe  wabbled  considerably  out  of 
alignment  in  the  operation,  the  seeping  leaks  caused  by 
the  movement  all  took  up  automatically  without  fvirther 
attention. 

I  also  read  witli  a  great  deal  of  interest  the  contribu- 
tion of  E.  S.  Lord,  in  the  same  issue  of  your  valuable 
journal,  on  the  subject  of  wrought-iron  pipe  couplings, 
and  would  say  that  I  have  made  extensive  use  both  of 
the  Dresser  and  the  Dayton  coupling  and  am  firmly  con- 
vinced of  their  merit  over  threaded  pipe.  The  most  noted 
instance  of  this  type  of  coupling  in  the  writer's  prac- 
tice was  in  the  penstock  line  of  the  Upper  Division  Creek 
power  plant  of  the  Los  Angeles  aqueduct.  This  line  was 
15  in.  in  diameter,  of  plain-end  lap-welded  pipe,  coup- 
ling together  with  the  type  of  Dayton  coupling  shown 
at  Fig.  16  of  Mr.  Lord's  article.  We  made  a  marked  de- 
parture, however,  from  the  ordinary  method  of  using  the 
coupling.  Before  inserting  the  triangular-.section  gasket, 
neat  cement  mortar  Avas  rubbed  into  the  joint  clear  around 


iivjiiiii iiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniiinni iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniu niiiiiini 

the  pipe  in  the  position  to  be  occupied  by  the  gasket, 
after  which  the  gasket  was  pulled  home  in  the  regular 
way. 

This  line  has  a  head  at  its  lower  end  of  1,266  ft.,  and 
the  wrought-iron  pipe  terminates  at  its  upper  end  in  a 
riveted  sheet-steel  pipe  at  a  point  where  the  head  is  about 
400  ft.  These  joints  were  absolutely  tight,  not  one  of 
them  ever  showing  the  least  seep ;  and  I  am  firmly  con- 
\inced  that  there  is  great  merit  in  the  use  of  cement  in 
this  connection.  This  pipe  line  has  been  under  this  con- 
stant head  since  1908,  seven  years. 

Eecently  a  12-in.  line  for  natural  gas  coming  into  Los 
Angeles  from  the  Kern  River  field  required  the  removal 
of  the  Dayton  couplings,  due  to  some  form  of  carboniza- 
tion and  destruction  of  the  rubber  gasket.  I  firmly  be- 
lieve that  if  cement  had  been  used  in  these  joints  in 
the  manner  above  indicated,  no  such  trouble  would  have 
been  experienced,  as  the  cement  mortar  would  have  pro- 
tected the  rubber  from  contact  with  the  injurious  elements 
in  the  gas.  William  Mulhollaxd, 

Chief  Engineer,  Bureau  of  AVater-Works. 

Los  Angeles,  Calif.,  Nov.  30,  1915. 

[The  article  referred  to  in  Engineering  News  of  Dee. 
8,  190-1,  gives  a  large  amount  of  valuable  information  as 
to  the  history  of  cement  joints  for  pipe  and  experience 
with  them. — Editor.] 
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Sir — In  supplying  graded  aggregate  for  concrete  to 
the  several  contractors  on  the  85-mi.  aqueduct  work,  the 
Greater  Winnipeg  Water  District  has  operated  for  the 
past  year  a  gravel-screening,  crushing  and  mixing  plant 
located  at  mile  31.  In  this  plant  the  material  is  screened 
into  fine,  intermediate  and  coarse  (2i^-in.)  grades,  pass- 
ing directly  into  bins,  from  which  it  is  fed  through  bottom' 
hoppers  in  definite  proportions  to  a  mixing  belt.  The 
remixed  material  is  then  elevated  and  distributed  by  means 
of  a  belt  conveyor  into  storage  bins  located  over  a  loading 
track.  From  these  storage  bins  the  graded  aggregate  is 
loaded  directly  into  20-yd.  air-dump  cars  and  hauled 
along  the  District  Railway  to  the  various  contractors'  re- 
ceiving platforms. 

In  the  operation  of  this  plant  we  have  encountered  a 
difficulty  that  we  have  been  unable  as  yet  to  overcome,  and 
it  may  be  that  the  experience  of  some  of  your  readers  may 
help  us  in  this  regard.  The  trouble  has  been  that  when 
the  mixed  aggregate  is  dumped  from  the  conveyor  belt 
into  the  storage  bins  it  naturally  cones  up  and  segregates, 
the  fine  material  staying  in  the  center  and  the  coarse  roll- 
ing to  the  outside,  with  the  result  that  when  the  bins  are 
emptied  the  material  fed  is  far  from  being  uniformly 
graded.  We  have  tried  out  baffles  and  a  telescopic  chute, 
which  is  drawn  up  as  the  bin  is  filled,  but  any  method  we 
have  as  yet  devised  has  not  been  satisfactory.  During 
the  past  season  we  loaded  the  cars  by  chuting  the  material 
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<lii-c\'tly  I'roiii  the  convi'vov  hell  over  the  liiiis,  liiil  tliis 
metliod  depriving  us  ol'  the  use  oi'  any  storage  capacity. 

I  shall  be  glad  to  hear  if  any  of  your  readers  ha\e 
cxiierienced  this  difficulty,  and  if  they  have  been  able  to 
i)\ercome  it  in  a  satisfactory  manner.        M.  V.  Saueu, 

Kngineer  of  Design,  Greater  Winnipeg  Water  District. 

^\'innipeg.    Man.,    Dec.    13,    I!Mri. 

Sir — While  not  wishing  to  prolong  the  discussion  on 
the  best  way  to  ignite  a  blasting  fuse,  I  have  a  method 
that  I  should  like  to  get  on  record. 

First  the  fuses  are  arranged  so  that  their  cut  ends 
jirojort  upward.     Tills  may  be  done  by  coiling  them  in  a 


HOW   L.   B.   CAIN   LIGHTS   BLA.STING    FUSES 

loose  knot.  Next,  the  ends  are  split  for  about  %  in., 
exposing  the  powder.  A  piece  of  fuse  half  as  long  as 
the  shortest  to  be  fired  is  notched  as  is  shown  in  the 
diagram.  The  spitter  is  then  lighted  and  the  fuses  of 
the  charge  are  ignited  from  the  successive  notches. 

The  reason  for  making  the  spitter  one-Jialf  the  length 
of  the  shortest  fuse  is  to  give  a  gage  on  the  time  since 
the  first  fuse  was  lighted.  Fuse  as  it  is  manufactured 
today  is  very  uniform  in  its  time  of  burning,  so  that  a 
glance  at  the  spitter  will  give  a  definite  idea  of  the 
length  burned  on  the  first  fuse.  It  is  well  not  to  stay 
longer  than  the  time  required  to  burn  one-half  the  length 
of  the  first  fuse,  but  of  course  this  depends  on  condi- 
tions and  the  length  of  fuse  being  used. 

This  method  will  be  found  to  be  both  rapid  and  con- 
venient.    One   man  can  spit,   under  normal   conditions. 


18  or  20  fuses  in  less  than  one  minute  when  the  holes 
are  not  scattered  too  far  apart. 

I  agree  with  j\lr.  Martin  that  short  fuses  are  mis- 
placed economy.  Louis  B.  Cain. 

Department  of  Public  Works,  Honolulu,  T.  II., 
Nov.  5,  191.5. 

Sir — Injecting  my  little  piece  into  the  discussion  re- 
garding the  diiferent  methods  of  lighting  l)lasting  fuses, 
T  will  say  that  I  have  had  marked  success  in  lighting 
them  with  a  piece  of  hardwood — preferably  oak — about 
1  in.  in  diameter  and  1  ft.  long,  that  has  hean  put  into 
a  fire  until  the  end  is  a  live  coal.  I  notch  the  end  of  the 
fuses  and  place  a  pinch  of  dynamite  therein.  The  fuse  is 
ignited  as  soon  as  the  firebrand  comes  in  contact  with  it. 
1  have  liglited  as  many  as  I.')  charges  by  this  method. 

Santa  Paula,  Calif.,  Dec.  !),  191,5.    '     I.  J.  Ghuxukl. 


Sir — A  year  ago  when  in  Youngstown,  Ohio,  my  at- 
tention was  called  to  a  peculiar  condition  existing  on 
the  Market  St.  bridge,  which  spans  the  Mahoning  River 
valley.  The  bridge  is  a  steel  structure  and  is  about  2,000 
ft.  long.  About  midway  of  its  length  and  about  30  ft. 
east  of  it  is  located  the  general  office  of  the  Republic 
Iron  and  Steel  Co.  This  is  a  brick  and  iron  building 
rising  from  the  valley  below  the  bridge,  and  access  on  a 
level  with  the  }ilarket  St.  bridge  is  had  by  an  iron  foot 
bridge  about  6  ft.  wide.  The  guard  rail  at  the  top 
(A  in  the  views)  is  secui-ed  to  the  rail  of  the  main  bridge 
by  a  single  piece  of  -^xli/o-in.  steel  (marked  C)  fastened 
with  a  %-in.  bolt. 

Now  the  peculiar  feature  of  this  bridge  to  which  the 
writer's  attention  was  called  is  this :  The  %-in.  bolt  re- 
ferred to  (marked  B)  is  at  all  times  warm,  in  fact  so 
warm  that  the  hand  can  remain  in  contact  but  for  a 
moment.  This  phenomenon  is  known  to  almost  every- 
body who  has  occasion  to  use  the  bridge  and  is  shown 
to  visitors  as  a  curiosity. 

When  asked  the  probable  cause  of  this  heating,  by- 
pa.->er^   invariably  stated  that  it  was  due  to  the  vibra- 
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tioii  of  the  bridge,  causing  friction  between  the  tightly 
drawn-up  bolts  and  the  rail.  The  hot  bolt  has  also  been 
featured  in  one  of  the  local  papers,  and  vibration  was 
given  as  cause  of  the  heating. 

A  little  thought  will  make  it  readily  apjiarent  that 
this  could  not  bo  the  cause.  A  liolt  ol  that  size  could 
not  continue  to  maintain  such  a  tight  contact  as  would 
be  necessary  to  generate  through  friction  such  great  heat 
as  is  present.  I  therefore  concluded  that  tlie  only  other 
cause  of  the  heating  would  be  stray  currents  from  the 
railway    tracks    crossing    the    bridge.      Not    having    any 
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FIG.  1.  STEEL  AND  CONCRETE  ARCH  DESIGN  FOR  NORMANSKILL  VIADUCT 


means  at  hand  at  the  time  for  determining  this,  I  de- 
cided to  do  it  at  the  first  opportunity.  Having  occasion 
to  visit  Youngstown  a  week  later,  I  came  prepared  with 


a  coarse  file  and  low-reading  portable  voltmeter.  After 
cleaning  tlie  bolt  head  with  the  tile  and  filing  a  clean 
spot  on  the  %xli/2-in.  bar  and  applying  the  voltmeter 
leads,  a  deflection  of  1  volt  was  read.  This  varied  from 
O.S  to  1.2  volts,  the  highest  reading  being  secured  when 
t'-'illey  cars  were  passing  at  that  point. 

Lack  of  time  did  not  permit  me  to  make  any  more 
extensive  tests  to  determine  the  amount  of  current  flow- 
ing through  the  %xli/2-in.  bar,  which  undoubtedly  was 
considerable,  judging  from  the  amount  of  heat  developed 
in  it.  A  letter  received  Dec.  4,  1915,  states  that  the  bolt 
is  still  hot.  Any  further  information  that  readers 
in  Youngstown  may  be  able  to  furnish  regarding 
this  would  undoubtedly  be  of  interest. 
Cleveland,  Ohio,  Dec.  16,  1915.         P.  Justus. 


Seconadl  F®poIlopeini  C©.s© 

Sir — A  steel  highway  bridge,  or  viaduct,  of  jDleas- 

ing  design  has  just  been  completed  near  Albany, 

N.   Y.,   to   carry   a   boulevard    across    Normanskill 

Creek,  which  at  the  site  of  this  structure  traverses  a 

beautiful  gorge  on  its  way  to  the  Hudson  River.  The 

structure  and  topography  of  its  site  are 

quite  similar  to  tlie  Popolopen  viaduct 

and  gorge  shown  in  your  issue  of  Oct. 

28,  1915,  and  commented  upon  in  your 

issues  of  Nov.  4  and  25,   1915.     The 

whole  case  of  the  Normanskill  viaduct 

resembles    the    Popolopen    in    several 

ways. 

The  writer,  in  February,  1914,  as 
Supervising  Engineer,  was  required  to 
have  designs  prepared  for  a  bridge  over 
the  Normanskill  gorge.  It  was  fully 
realized  that  a  reinforced-concrete  arch 
was  the  best,  and  in  the  long  run  the 
most  economical,  type  for  the  Norman- 
skill site,  so  an  outline  design  for  such 
a  structure  (shown  in  Fig.  1),  together 
with  three  designs  for  steel  structures, 
was  submitted  to  the  then  State  En- 
gineer, J.  A.  Bensel.  The  total  cost  of 
the  steel  structure  was  $65,200.  The 
estimated  cost  of  the  reinforced-con- 
crete structure  was  about  17%  more;  while  this  dif- 
ference is  not  a  great  sura,  lack  of  funds  may  have  pre- 
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iluded  the  acceptance  of  the  reinforced-concrete  design. 
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The  structuro  built  is  shown  in  Fig.  2.  It  is  a  steel 
cantilever  with  a  curved  lower  ehord,  and  it  provides  a 
highway  25  ft.  in  width  Hanked  by  two  sidewalks  each 
5  ft.  wide.  The  deck,  or  floor,  is  of  reinforced  concrete, 
affording  permanent  protection  to  the  structural-steel  floor 
beams  and  mmh  of  the  supporting  metal  of  the  entire 
structure.  The  highway  loads  assumed  were  two  15-ton 
motor  trucks,  or  100  lb.'  per  sq.ft.  of  roadway;  80  lb.  per 
so  ft.  was  the  assumed  load  on  the  sidewalks. 

W.  H.  Yates. 

V.'  Wall  St.,  New  York  City,  Dee.  6,  1915. 


Sir — In  your  issue  of  Dec.  9  a  communication  signed 
"Railway"  states  that  no  track  force  can  maintain  good 
track  where  track  is  composed  of  defective  material.  It 
is  admitted  that  old  and  decayed  track  is  an  evil,  and  one 
which  it  would  probably  be  difficult  to  eliminate  entirely. 
However,  such  a  condition  can  be  ameliorated  when  there 
is  an  adequate  track  force,  and  it  is  aggravated  by  a  lack 
of  such  force. 

It  has  been  the  writer's  observation  in  the  course  of 
practical  experience  in  railway-maintenance  work  that 
there  are  times  when  new  track  material  is  on  hand  with 
no  labor  to  insert  it  in  the  track,  on  account  of  a  reduc- 
tion in  force.  Ballast  has  lain  on  the  ties,  ties  have 
been  stacked  on  the  right-of-way  and  even  new  rail  and 
fastenings  distributed  for  months  before  the  forces  were 
increased  suificiently  to  place  the  material  in  the  track. 

If  a  minimum  track  force  based,  say,  on  the  track-mile 
be  maintained  and  never  decreased  in  size,  our  railways 
would  be  safer  and  more  comfortable  means  of  transpor- 
tation. G-  F.  SCHLESINGEK. 

Ohio  State  University,  Columbus,  Ohio,  Dec.  15,  1915. 
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Heai-y  Nickel  Plate  Girders — Several  errors  in  the  article 
"Record-Breaking  Plate  Girders  for  Nickel  Plate  R.R.,"  Dec. 
9.  1915,  p.  1105.  should  be  corrected  as  follows:  In  line  3, 
"four-track"  should  read  "fifteen-track."  In  line  5,  the  refer- 
ence should  be  to  Nov.  4.  p.  8SS.  In  line  15,  "UOVi  tons" 
should  read  "113  tons."  In  line  17,  the  Boston  &  Albany  R.R. 
should   be   mentioned    instead   of   the   New   Haven. 

Problem  in  Municipal  Accountins— Are  paved  streets,  side- 
walks, and  bridges  proper  items  to  insert  in  making  up  a 
municipal  asset  and  liability  sheet?  This  question  is  raised 
by  M.  J.  Guyton,  Clerk  of  the  Light  and  Water  Commission 
of  Dublin,  Ga.  Mr.  Guyton  is  also  in  a  quandary  as  to  whether 
the  fact  that  the  city  paid  for  only  one-third  of  the  street 
pavements  and  sidewalks  and  the  property  owners  paid  for 
two-thirds  should  make  any  difference  in  the  amount  of  the 
entry.  He  also  asks  whether  unpaved  streets  are  properly 
listed  as  a  municipal  asset  and  if  so.  what  rule  is  foUowed  in 
ascertaining  their  valuation. 

The  Use  of  Streets  for  Public  Markets  has  met  with  serious 
objections  from  Gus  H.  Hanna,  Commissioner  of  Street  Clean- 
ing of  Cleveland,  Ohio.  In  his  paper  before  the  recent 
Worcester  Road  Congress,  Mr.  Hanna  said:  "The  greatest 
source  of  expense  in  Cleveland  has  come  not  from  those  who 
use  the  street  for  traffic,  but  from  those  who  use  it  as  a  place 
of  business.  A  few  hundred  square  feet  near  a  certain  street 
corner  cost  our  department  $10,000  to  keep  clean  during  the 
past  year.  It  is  the  location  of  a  curb  market,  supposedly  a 
farmers'  market,  but  really  the  resort  of  professional  huck- 
sters who  dispose  of  provisions  that  have  often  become  shop- 
worn in  adjacent  market  houses  before  finding  their  way  to 
the  curb.  It  would  be  a  small  return  for  the  privilege  of 
doing  business  in  the  street  to  require  these  hucksters  to  keep 
their  surroundings  clean  at  their  own  expense,  on  pain  of 
arrest  or  forfeiture  of  their  priveleges.  My  annual  report 
recommends  that  some  method  be  found  of  ridding  the  city  of 
this  form   of  imposition." 


(Geiraeiraill  GoefUhaHs"  IRepocft  oira 

The  annual  re])ort  of  (ien.  (ioorge  W.  (ioetha)c.  Gover- 
nor of  the  Panama  Canal,  just  issued,  shows  that  the  total 
amount  which  has  been  expended  for  the  canal,  including 
tne  balance  of  appropriations  still  on  hand  and  available 
for  work  now  in  progress,  is  $357,450,000.  From  this 
total  cost  there  should  be  deducted  receipts  from  the  sale 
of  construction  material  and  equipment,  and  the  value 
of  buildings  and  plants  transferred  to  the  army  and  the 
Alaskan  Railway  Commission  without  charge,  also  pay- 
ments to  be  made  by  the  Republic  of  Panama  for  munici- 
pal work  in  the  cities  of  Panama  and  Colon.  In  compar- 
ing this  figure  with  the  estimate  of  total  cost  made  in  190S, 
it  should  be  remembered  that  the  expenditures  include  a 
drv  dock,  two  coaling  stations  and  terminal  piers  which 
were  not  provided  for  in  that  estimate,  and  also  a  pay- 
ment of  over  $1,000,000  for  employees'  injuries,  made 
necessary  by  laws  passed  since  the  estimate  was  made. 

Slides  ix  the  Canal 

The  report  is  dated  Aug.  2,  1915,  so  that  it  does  not 
cover  work  on  the  slides  which  have  since  taken  place. 
It  is  evident,  however,  that  the  eventual  movement  was 
foreseen  of  the  material  which  has  since  slid  into  the  chan- 
nel. The  report  states  that  near  Culebra  in  June,  1915, 
"the  general  movement  of  the  bank  from  Station  1771 
to  1796  was  noticeable,  and  it  was  estimated  that  5,000,- 
000  cu.vd.  of  material  were  in  motion  on  June  30  on  the 
west  side.  It  is  estimated  that  about  4,000,000  cu.yd. 
will  have  to  be  removed  from  the  east  side." 

There  has  been  some  question  among  engineers  as  to 
why  steam  shovels  have  not  been  employed  to  supplement 
the  work  of  the  dredges  in  removing  the  slides.  In  this 
connection  the  following  is  of  interest : 

An  examination  of  the  west  bank  made  subsequent  to  the 
break  of  Oct.  14.  1914,  developed  the  existence  of  cracks  on 
both  banks  and  the  question  of  resuming  steam-shovel  oper- 
ations on  both  banks  was  considered  seriously  but  abandoned 
because  the  amount  of  work  that  could  be  accomplished  by 
the  shovels  would  be  relatively  small  and  the  cost  excessive. 
The  breaking  up  of  the  banks  has  proceeded  so  rapidly  that 
this  conclusion  has  been  fully  justified. 

In  this  connection  also  the  statement  as  to  the  relative 
cost  of  steam-shovel  and  dredge  excavation  is  of  inter- 
est. During  the  year  there  was  removed  by  dredging 
in  maintaining  the  channels  through  Gaillard  cut  4,710,- 
000  cu.yd.,  at  an  average  division  cost  of  34.67c.  per 
cu.yd.  The  average  division  cost  of  steam-shovel  excava- 
tion in  that  section  to  June  30,  1914,  was  70.66e.  per 
cu.yd.  Had  it  been  attempted  to  do  steam-shovel  work 
on  the  present  slides,  however,  the  cost  would  have 
been  much  greater  than  the  sum  above  stated,  due  to  the 
large  expense  of  maintaining  tracks  on  the  slides. 

There  is  still  a  good  deal  of  misunderstanding  as  to 
the  material  which  is  sliding  into  the  canal,  many  still 
supposing  it  to  be  earth  and  clay.  The  report  states, 
however,  that  of  the  6,671,000  cu.yd.  removed  from 
the  Gaillard  cut  during  the  year,  5,559,000  cu.yd.  was  rock 
and  the  balance  earth.  As  showing  how  this  material  be- 
haves, the  following  quotation  is  of  interest: 

On  the  night  of  Oct.  14,  1914,  a  break  occurred  at  East 
Culebra  which  completely  closed  the  channel.  The  entire  east 
bank  for  a  distance  of  about  2.100  ft.,  extending  back  for  a 
distance  of  about  1,000  ft.  from  the  center  line  of  the  canal, 
settled  vertically  and  the  lower  strata  squeezed  into  the  cut, 
so  that  at  some  points  there  were  only  9-  in.  of  water  where 
prior  to  the  movement  there  were  45  ft. 
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This  huge  slide  closed  the  canal,  however,  for  only 
six  davs,  when  a  channel  was  dredged  through  it  sufficient 
for  the  passage  of  ships.  The  slide  continued  to  move, 
however,  and  the  canal  was  again  closed  for  five  days  from 
Oct.  31  to  Nov.  4.  Four  months  later  it  was  again  closed 
six  days,  from  Mar.  4  to  Mar.  10. 

Digging  away  of  the  slides  is  by  no  means  the  only 
work  in  charge  of  the  dredging  division,  of  which  W.  G. 
Comber  is  the  head.  At  the  Pacific  end,  542,000  cu.yd. 
was  dredged  between  deep  water  in  Panama  Bay  and  the 
Pacific  entrance,  and  about  2,800,000  cii.yd.  was  dredged 
from  the  Balboa  inner  harbor.  At  the  Atlantic  terminal 
759,000  cu.yd.  was  dredged  from  the  Cristobal  approach 
pier  channel,  and  205,000  cu.yd.  of  coral  rock  was  exca- 
vated. 

Watek-Sui'ply  of  the  Cax.\l 

The  water-supply  of  the  Panama  Canal  was  a  fruitful 
subject  for  argument  in  the  early  days  of  the  enterprise. 
One  of  the  stock  ai-guments  of  the  advocates  of  the  sea- 
level  canal  was  that  the  Chagres  Eiver  would  not  supply 
enough  water  to  keep  the  canal  in  operation  during  the 
dry  season.  The  experience  of  the  dry  season  of  1915 
indicated,  however,  that  the  need  for  anxiety  on  that  score 
is  remote,  although  it  is  true  that  the  rainfall  during 
the  dry  season  u  year  ago  was  unusually  heavy.  The 
rainfall  on  the  surface  of  the  lake  during  the  dry  season 
practically  equaled  the  loss  by  evaporation.  Instead  of 
being  obliged  to  draw  down  the  level  of  the  lake  during 
the  dr}'  season  to  supply  water  for  lockages,  enough  water 
was  wasted  over  the  spillway  during  the  freshets  of  Feb. 
9,  10  and  11  and  Apr.  3  and  4  alone  to  have  raised  the 
lake  level  2.95  ft.  The  water-supply  situation  of  the  dry 
season  of  1915  may  be  presented  in  tabular  fomi  as  fol- 
lows : 

Million  Cu.Ft. 

Total  yield  of  Gatun  Lake  watershed 43.924 

Evaporation  from  lake  surface 9,427 

Used  for  hydro-electric  power 8,312 

Used  in  Tnaking-  9S3  lockages  and  tests 3,724 

Used  for  municipal  purposes  and  by  suction  dredges  279 

Leakage    175 

"Wasted  at  the  spillway 23,264 

The  New  Dry  Dock  at  Balboa 
Dry  dock  No.  1  is  nearly  ready  for  use.  This  dock  is 
110  ft.  in  width  at  the  entrance  and  1,044  ft.  long  from 
the  point  of  the  miter  sill  to  the  head.  The  miter  and 
caisson  sills  are  39.5  ft.  below  mean  sea  level.  The  dock 
will  contain  with  the  tide  at  mean  sea  level  5,265,000  cu.ft. 
of  water.  The  dock  is  excavated  in  rock.  The  floor  is 
merely  a  smooth  skin  of  concrete  laid  over  the  rock  floor 
after  the  excavation.  The  side  walls  are  of  gravity  sec- 
tion and  are  connected  by  a  semicircular  head.  The 
side  walls  are  reinforced  at  the  -back  with  70-lb.  rails. 
To  prevent  hydrostatic  pressure  accumulating  behind 
the  walls,  a  drain  is  formed  at  El.  - — 27.5  ft.  on  the  back 
of  each  wall  communicating  with  the  interior  of  the 
dock  by  four  8-in.  pipes.  At  the  entrance  of  the  dock  are 
a  pair  of  steel  miter  gates  that  are  identical  with  the 
Panama  lock  gates,  except  that  the  bearing  surfaces  at 
the  miter  and  quoin  ends  are  of  greenheart  instead  of 
nickel  steel.  According  to  the  Canal  Record  of  Dec.  8, 
1915,  the  first  gate  was  hung  on  Nov.  27,  and  the  second 
gate  will  probably  be  hung  before  the  end  of  the  year.  In 
front  of  the  miter  gates  is  a  seat  for  the  floating  caisson 
that  is  used  for  closing  the  lock  entrance  when  repairs 
to  the  lock  gates  arc  necessary.  A  second  dry  dock  is 
planned  but  is  not  to  be  built  until  necessary. 


The  average  time  for  locking  vessels  througli  the  three 
locks  at  Gatun  is  65  min. ;  through  the  single  lock  at 
Pedro  Miguel,  25  min. ;  and  through  the  two  locks  at 
Miraflores,  45  min.  Four  towing  locomotives  are  gener- 
ally attached  to  the  ships,  though  eight  are  used  on  the 
largest  battleship.  Tandem  lockages  with  two  ships  in  the 
same  chamber  at  the  same  time  have  been  made  but  are 
limited  by  the  number  of  towing  locomotives  available. 
Parallel  lockages  are  made  only  in  emergencies. 

The  floating  caisson  was  used  for  unwatering  the  lock 
at  Miraflores  to  clean  and  paint  the  submerged  machin- 
ery. Inspection  revealed  that  galvanic  action  was  taking 
place  in  the  salt  water  Ijetween  metals  of  different  kinds. 
Tests  are  being  made  with  preservative  coatings  having 
insulating  properties  which  it  is  hoped  will  stop  the  corro- 
sion. The  rising  stem  valves  were  coated  with  bituniastie 
enamel,  and  a  contract  was  made  with  the  American  Bi- 
tumastic  Enamel  Co.  to  paint  all  the  submerged  parts 
of  the  lock-gate  structures  and  maintain  them  in  first- 
class  condition  under  a  five-year  guarantee. 

A  Big  Blunder  as  to  Vessel  Measurejiext 
After  the  canal  had  been  in  operation  for  some  months, 
protest  was  made  that  the  rules  for  vessel  measurement 
adopted  by  presidential  proclamation  were  not  in  accord- 
ance with  the  law  and  demand  was  made  that  the  tolls  col- 
lected in  excess  of  legal  authority  should  be  refunded. 
The  entire  blame  for  this  unfortunate  situation  is  laid  by 
General  Goethals  on  Dr.  Emory  E.  Johnson.  Doctor 
Johnson  was  specially  employed  to  draft  the  rules  for 
Panama  Canal  measurement  and  to  keep  in  touch  with  the 
legislative  committees,  which  framed  the  law.  The  rules 
he  drafted  were  supposed  to  conform  strictly  to  the  law  as 
enacted.  It  later  developed,  however,  that  these  rules 
have  no  legal  standing  and  that,  according  to  the  letter 
of  the  law  as  enacted,  the  net  registered  tonnage  of  the 
vessel  must  apply.    General  Goethals  says : 

Much  to  our  chagrin  and  humiliation  we  learned  that  Dr. 
Johnson  was  aware  of  the  discrepancy,  notwithstanding 
which  he  presented  his  rules  of  measurement  and  rates  of  tolls 
for  promulgation  to  the  shipping  interests  of  the  world. 
Confusion  has  been  the  order  of  the  day  in  consequence. 

The  greatest  difficulty  is  not  the  refund  of  an  illegal, 
charge,  but  that,  according  to  the  law  as  it  now  stands, 
vessels  must  be  assessed  on  their  net  registered  tonnage, 
which  may  be  varied  by  rulings  and  decisions  of  the 
Commissioner  of  Navigation.  These  rules  as  now  applied 
cause  discrimination  in  some  cases  against  American  ships 
in  favor  of  foreign  ships.  It  is  roughly  estimated  that  the 
total  refunds  necessary  will  amount  to  $400,000.  These 
refunds  cannot  be  made,  however,  notwithstanding  the 
fact  that  the  money  was  illegally  collected,  until  Congress 
makes  an  appropriation  authorizing  them. 

The  total  cost  of  operation  and  maintenance  of  the  canal 
during  the  year  was  $4,112,000,  while  the  tolls  collected 
amounted  to  $4,343,000.  When  the  above  refunds  are 
made,  the  operating  expenses  will  exceed  the  toll  re- 
ceipts. 

A  Lighthouse  on  Xavnssa  Island  is  under  construction  by 
the  United  States  Bureau  of  Lighthouses.  The  island  is  an 
isolated  rock  with  sheer  cliffs  about  200  ft.  high,  lying  be- 
tween Cuba  and  Hayti  and  in  the  track  of  vessels  sailing 
between  North  Atlantic  ports  and  the  Panama  Canal.  A 
round  tower  150  ft.  high,  of  reinforced  concrete,  is  being 
built  on  top  of  the  rock,  bringing  the  focal  plane  of  the  lens 
402  ft.  above  water  level.  The  light  will  have  56,000  cp..  giv- 
ing a  double  white  flash  every  30  sec.  It  will  be  visible  for  27 
nautical  miles. 
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Eye-Bar  FanMre  ^t  ILow^  Stliress 
Cs^^ses  Bri( 


edge  CoMs^pse 


SYNOPSIS- — Collapse  of  a  steel  bridge  in  Sjiu- 
hane.  Wash.,  hy  the  breaking  of  two  lower-chord 
eye-bars  has  been  investigated  by  a  board  of  four 
local  engineers  and  is  charged  to  "granulation" 
of  the  metal.  The  stress  in  the  metal  is  estimated 
at  about  7,800  lb.  per  sq.in.  Hugh  L.  Cooper, 
who  designed  the  bridge,  states  that  the  bars  were 
bent  in  an  accident  in  ISOJt  and  were  straightened 
by  local  heating. 

Breaking  of  the  eye-bar  bottom  chord  caused  the  eol- 
kpse  of  the  steel-truss  main  span  of  the  Division  St. 
bridge  in  Spokane,  Wash.,  on  Dec.  18,  and  dropped  a 
'  street  car  into  the  Spokane  Eiver.  Five  men  were 
drowned.  Another  car  was  left  hanging  by  one  truck 
on  a  pier.  The  fractures  of  the  eye-bars  were  found  to 
be  crystalline. 

The  bridge  has  a  60-ft.  south  span  and  a  180-ft.  main 
span,  with  trestle  to  the  north.  The  main  span  was  built 
in  1892  by  the  San  Francisco  Bridge  Co.;  Hugh  L. 
Cooper,  then  District  Engineer  for  the  company,  designed 
and  erected  the  bridge.  It  was  fabricated  by  the  Edge 
Moor  Bridge  Works. 

Dat.\  of  the  Spax  and  Its  Failuke 

The  180-ft.  span  was  a  through-truss  structure  of  8 
22V^-ft.  panels,  with  curved  top  chords.  It  had  a  40-ft. 
roadway  and  two  sidewalks  about  10  ft.  wide.  It  was 
designed  to  carry  a  live-load  of  4,800  lb.  per  lin.ft.  This 
heavy  loading  made  an  irausually  strong  bridge,  prob- 
ably more  than  strong  enough  to  carry  present-day  street 
cars  without  exceeding  the  original  unit  stress  (15,000 
lb.).  The  dead-load  (originally  about  2,600  lb.  per  lin. 
ft.)  has  been  increased  somewhat  in  recent  years  by 
added  piping  and  by  changes  in  the  floor,  probably  10 
to  15%.  This  extra  load  is  not  significant.  The  details 
of  the  span  were  well  ahead  of  contemporary  practice. 
The  floor-beams  were  riveted  to  posts  and  hangers. 

The  point  of  failure  was  the  north  end  panel  of  the 
lower  chord  of  the  east  truss,  a  member  consisting  of  two 
SxlVo-iii-  eye-bars.  Both  bars  broke  near  midlength, 
with  clean  square  breaks.  The  bridge  turned  over  in  up- 
stream direction  and  fell  into  20  ft.  of  water.  The  piers 
(individual  pedestals)  were  not  damaged,  though  the 
shoes  kicked  off. 

Board  of  Exgixeebs  Fixds  "Gkaxulatiox" 
A  board  of  local  engineers  investigated  the  wreck  at 

the    request   of    City   Engineer   Morton    Macartney   and 

D.  L.  Huntington  of  the  Washington  Water  Power  Co. 

(operating  the  street  railway). 
The  board,   composed  of   S.   H.   Hedges,  Bertram   D. 

Dean,  Frank  M.  Cortelyou  and  F.  W.  Crocker,  reported  as 

follows : 

At  your  request  the  undersigned  have  today  made  a  pre- 
liminary investigation  of  the  failure  of  tlie  Division  St. 
bridge. 

We  examined  at  the  city  liaU  sections  from  two  eye-bars 
which  came  from  tlie  end  panel  of  the  north  end  and  east 
side  of  the  bridge.  We  were  also  sliown  the  original  strain 
and  section  sheet  from  which  this  structure  was  built.  We 
then  went  to  the  site  of  the  bridge  and  investigated  the  struc- 


ture as  it  now  lies,  partly  in  the  water  and  partly  on  the 
bank.  From  all  the  above  we  unanimously  arrived  at  the 
following  conclusions: 

It  is  our  opinion  that  the  failure  was  due  to  the  simul- 
taneous breaking  of  the  bottom  chord  bars  of  the  first  panel 
of   the   north    end    of   the    east    truss    because    of   granulation. 

There  was  no  e.xcessive  load  on  the  bridge  at  the  time 
it  collapsed,  and  in  our  opinion  it  is  unlikely  that  there  has 
ever  been  put  upon  this  bridge  a  total  load,  Including  wood- 
block pavement,  water  pipes,  street  cars  and  other  traffic, 
in  excess  of  that  for  which   the  structure  was  designed. 

We  are  reliably  informed  that,  the  bridge  w,as  designed 
by  Hugh  L.  Cooper,  one  of  the  foremost  consulting  engineers 
of  the  United  States,  and  that  the  same  was  fabricated  by  the 
Edge  Moor  Bridge  Works,  one  of  the  best  bridge  companies 
in  the  country. 

We  noticed  breaks  in  the  steelwork  other  than  the  ones 
above  mentioned,  caused  by  the  falling  of  the  bridge,  and 
these  show  silky  fractures  indicating  first-class  material, 
and  we  are  of  the  opinion  that  had  this  structure  been  care- 
fully examined  by  expeits  the  day  before  its  failure  they 
would  have  reported  the  same  entirely  safe  for  the  duty  it  was 
fulfilling,  and  that  there  was  no  reason  to  expect  defects 
of  any  character. 

Prior  Ixjury  of  the  Chord  B.vrs 

An  important  piece  of  information  is  added  by  Hugh 
L.  Cooper,  the  designer  of  the  bridge.  He  says  that 
the  chord  bars  which  broke  were  injured  in  1891  and 
later  were  repaired  in  a  way  that  probably  left  them  per- 
manently weakened.  Jlr.  Cooper  made  the  following  state- 
ment to  Engineering  Neivs  of  this  phase  of  the  matter: 

I  visited  the  scene  of  the  wreck  two  days  after  it  occurred. 
It  is  apparent  that  the  cause  of  the  wreck  was  the  pulling 
apart  of  both  of  the  bottom-chord  eye-bars  of  the  east  truss 
in  the  panel  ne.Kt  the  abutment.  These  bars  were  5x1  y^  in. 
in  cross-section.  The  breaks  are  opposite  one  another  and 
show  the  same  general  characteristics — a  very  clean  break 
all  the  way  across,  practically  no  fibrous  condition  of  the 
metal,   the   entire   surface   looking   highly   crystallized. 

At  the  time  of  the  accident  it  is  probable  that  these  bars 
were'  being  stressed  (if  they  were  equally  loaded)  not  to  ex- 
ceed   7,800    lb.    per    sq.in. 

From  the  information  I  gathered  in  Spokane  it  is  apparent 
that  in  1S94,  at  a  time  of  unusual  high  water,  a  heavy  Howe- 
truss  railway  bridge  was  washed  from  its  foundations  and 
floated  do\vnstream  and  struck  the  end  bottom  chords  of  this 
span  a  heavy  blow,  severely  distorting  both  of  the  bars  that 
broke.  The  Howe-truss  span,  after  colliding  with  the  up- 
stream bars,  was  forced  down  into  the  water  and  came  up 
with  a  new  blow,  striking  the  downstream  chord  bars  oppo- 
site the  bars  that  parted,  breaking  one  of  these  bars  entirely. 
My  information  is  to  the  effect  that  when  the  city  authorities 
came  to  repair  the  structure  after  this  accident,  the  bar  that 
broke  entirely  in  two  downstream  was  replaced  by  a  new 
bar  and  the  upstream  bars  were  taken  out  and  locally  heated, 
straightened    and    reinserted    in    the    structure. 

My  own  thought  of  the  explanation  in  the  light  of  the  in- 
formation I  have  is  that  the  blow  received  by  the  upstream 
bars  was  sufficient  to  stretch  them  beyond  their  elastic  limit, 
and  in  addition  the  straightening  by  local  heating  without  re- 
annealing  produced  conditions  that  were  also  unsafe.  The 
bars   should   never   have   been   allowed   to   continue    in   service. 

There  is  some  conflict  of  opinion  as  to  Just  what  point 
in   the   upstream   chord   was   first   struck   by   the   Howe   truss. 

One  of  the  incidents  confirming  my  personal  view  of  the 
cause  of  the  accident  is  found  in  the  fact  that  the  upstream 
chord  bar  of  the  two  that  broke  shows  a  marked  bruise  that 
might  have  been  caused  by  a  screw  end  of  one  of  the  vertical 
rods  in  the  Howe-truss  span.  This  bruise  is  located  within 
three    inches   of   the    break   and   is   in    the   center   of   the    bar. 

City  Engineer's  Doubts  Accident  Theory 
Doubt  is  thrown  on  the  accident   theory  by   Morton 
Macartney,    city    engineer,    in    the    following    interview, 
which  appeared  in  the  Spokane   dailies: 

City  Bridge  Foreman  John  McCormick,  who  then  was  in 
the  employ  of  the  city,   tells  me  that  it  was  another  panel  of 
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the  bridge  that  was  bent  in  the  1S94  flood.  He  .says  the  bent 
portion  still  shows.  11  is  true  that  blows  of  a  hammer  showed 
on  the  part  ot  the  bridge  that  broke,  a  condition  apparent 
after  the  paint  was  off,  but  how  the  blows  cams  there  is  more 
than  I  can  tell.  So  tar  1  have  found  no  city  record  telling 
that   this   member    was    bent   and    repaired   at   that    time. 

In  rejoinder  to  this,  Mr.  Cooper  reasserts  his  infor- 
mation that  the  eye-bars  struck  in  the  1894  accirlent  were 
the  particular  ones  that  broke  in  the  present  collapse. 

A  further  fact  possibly  bearing  on  the  accident  is  that 
at  the  fracture  one  bar  showed  a  small  flaw  like  a  slag 
inclusion,  making  a  .'flight  indentation  from  one  side 
face. 

The  American  Bridge  Co.,  successor  of  Edge  Moor 
Bridge  Works,  has  not  been  able  to  find  a  record  of  the 
character  of  the  metal  in  the  bridge.  That  the  metal  is 
steel  is  well  established ;  a  strength  of  60,000  lb.  per  sq.in. 
was  specified.  The  eye-bars  were  press-upset  and  were 
then  annealed,  according  to  the  Edge  Moor  process,  which 
has  since  come  into  general  use. 

Eye-bars  for  a  railway  bridge  also  designed  by  Mr, 
Cooper  were  made  in  the  same  shop  at  the  time  the  Divi- 
sion St.  eye-bars  were  made,  and  this  bridge  is  still  in 
service,  not  far  from  Spokane, 


h)y  Mew  YoipS^  CSHs*' 
Official  Statement 

The  existing  contracts  for  the  disposal  of  garbage,  ashes 
and  rubbish  in  New  York  City  expire  Jan.  1,  1917,  though 
the  city  has  the  privilege  of  renewing  these  contracts  for 
a  further  period  of  two  years.  For  the  purpose  of  de- 
termining the  advisability  of  such  renewal,  new  contracts 
will  i)e  advertised.  Bids  will  be  received  Jan.  18,  1916, 
on  two  forms  of  contract  for  the   disposal  of  garbage. 

Form  No.  1  provides  for  the  disposal  of  garbage  at 
private  plants  located  on  private  lands  for  a  period  of 
five  years.  The  feature  of  this  contract  requires  the  con- 
tractor to  pay  the  city  an  amount  per  annum  for  the 
privilege  of  disposing  of  garbage.  The  total  amount  of 
garbage  delivered  in  1914  was  412,200  cartloads  of  2  cu.yd. 
capacity,  weighing  approximately  2,3.30  lb.  per  cartload. 
Plans  and  specifications  are  to  accompany  the  bid,  show- 
ing the  general  outline  of  plant  and  methods  of  treatment 
proposed  for  use  by  the  contractor.  Stringent  provisions 
cover  design  of  plant  and  equipment  so  as  to  obviate 
nuisance  due  to  the  escape  of  odorous  gases  or  other  oli- 
noxious  wastes. 

Form  No.  2  differs  from  the  preceding  contract  in  that 
the  plant  will  be  erected  on  a  site  provided  by  the  city. 
The  contract  term  is  limited  by  law  to  a  period  of  five 
y('ars,  and  the  city  agrees  to  purchase  the  plant  on  the  ter- 
mination of  the  contract,  at  a  price  to  be  fixed  in  the  bid 
or  estimate  by  the  contractor.  The  contract  likewise  re- 
quires the  bidders  to  submit  general  plans  and  a  guaran- 
teed maximum  estimated  cost  for  the  construction  of  the 
plant  and  appurtenances.  The  methods  proposed  to  be 
used  and  the  design  of  apparatus  are  subject  to  approval 
by  the  Commissioner  of  Street  Cleaning,  and  definite 
guarantees  covering  nuisances  and  odors  are  required,  as 
in  Form  No.  1. 

Under  the  conditions  noted  in  Form  No.  1  the  con- 
tractor would  naturally  amortize  his  plant  during  the  five- 
y(^ar  term  of  contract,  while  in  Form  No.  2  the  con- 
tractor  finances  the  undertaking  and  is  required  to  make 


any  profits  out  of  the  operation  of  the  plant  during  the 
term  of  the  contract,  as  the  plant  is  to  be  built  at  actual 
cost  under  the  supervision  of  the  city. 

On  account  of  the  difficulty  of  securing  city  *unds  for 
tlie  construction  of  a  municipal  plant  at  the  present  time, 
tne  authorities  decided  to  attempt  to  interest  private  capi- 
tal in  financing  the  undertaking  under  Form  No.  2;  as 
there  is  but  a  slight  risk  in  the  investment  on  account  of 
the  city's  agreement  to  purchase  the  plant,  it  would  seem 
as  if  this  would  be  the  more  attractive  proposal  to  con- 
tractors. 

Last  year  the  Commissioner  of  Street  Cleaning  at- 
tempted to  secure  state  legislation  which  would  enable 
the  city  to  make  a  15-yr.  profit-sharing  contract  for  the 
disposal  of  all  classes  of  wastes.  The  bill  passed  both 
houses  of  the  legislature,  but  was  vetoed  by  the  governor. 
Thus  the  city  has  available  only  two  means  of  disposing 
of  its  waste:  First,  by  contract  for  a  period  not  to  ex- 
ceed five  years;  and  second,  by  municipal  construction 
and  operation  of  the  disposal  works. 

J.  T.  Fetherston  is  Commissioner  of  Street  Cleaning  of 
New  York  City. 

'^. 

ILocommoftnv©®  fer  IPLsinllwsi^^s  ©If 

Anatole  Mallet,  of  Paris,  France,  the  inventor  of  the 
Mallet  articulated  locomotive,  was  the  author  of  a  paper 
presented  before  the  Railway  Section  of  the  American 
Society  of  Mechanical  Engineers  at  the  recent  annual 
meeting  giving  a  historical  review  of  the  numerous  loco- 
motives which  have  been  designed  to  traverse  lines  of  sharp 
curvature. 

The  best-known  locomotives  of  this  type  in  use  in  the 
United  States  are  the  geared  locomotives  of  the  Climax, 
Shay  and  Heisler  systems.  These  are  in  extensive  use  on 
logging  roads,  where  steep  grades  and  sharp  curvature  are 
generally  essential  to  economical  construction.  Some 
other  locomotives  of  this  type  which  have  been  built  in 
the  United  States  are  the  Cowles  locomotive,  described  in 
Engineering  News  of  Feb.  9,  1893,  and  the  Johnstone 
locomotive,  designed  by  a  former  superintendent  of  mo- 
tive power  of  one  of  the  Mexican  railways  and  adopted 
on  several  locomotives  built  in  the  United  States  for 
service  there. 

The  interest  in  this  problem  was  much  greater  in  the 
early  days  of  the  railway  era,  when  it  was  supposed  to 
be  difficult  or  impossible  to  run  a  locomotive  with  sev- 
eral coupled  pairs  of  drivers  around  any  but  the  easiest 
curves.  There  is,  however,  at  the  present  time,  constant 
pressure  on  the  railway  mechanical  departments  to  build 
as  heavy  locomotives  with  as  many  coupled  drivers  as 
can  possibly  be  gotten  over  the  track,  and  there  is  no 
doubt  that  a  considerable  outlay  for  track  repairs  is  made 
necessary  by  the  action  on  curves  of  heavy  locomotives 
of  long  wheel  base. 

In  the  discussion  upon  Mr.  Mallet's  paper,  Mr,  Wood- 
ward, assistant  chief  engineer  of  the  American  Locomotive 
Co.,  stated  that  his  company  has  recently  built  a  new  type 
of  locomotive  in  which  provision  is  made  for  lateral  move- 
ment in  the  end  driving  axles  (the  locomotive  is  of  the 
2-10-3  class),  to  enable  it  to  pass  freely  around  sharp 
curves  without  cramping.  The  locomotive  has  a  rigid 
wheel  base  22  ft.  6  in.  long,  yet  it  has  been  run  around 
yard  curves  of  20°  without  injury  to  the  track. 
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riiexpceted  high  water  in  the  Tennessee  River  caused 
the  loss  of  one  cott'er-dani  and  the  centering  of  one  of 
tlic  arches  of  the  Market  St.  bridge  now  under  construc- 
tion at  Chattanooga,  Tenn.,  on  Dec.  20.  The  bridge  is  a 
scries  of  reinforced-concrete  arches,  165  ft.  and  180  ft. 
in  span,  with  a  middle  double-leaf  bascule  span  of  300  ft. 
On  the  Chattanooga  side  of  the  river,  arches  1  and  3  were 
])ractically  completed  and  the  centering  under  arch  3 
(180-ft.  span)  had  just  been  placed,  together  with  most 
of  the  reinforcement  for  the  arch  ring.  Pier  4  (piers 
3  and  4  are  the  bascule  piers)  was  under  construction 
inside  of  a  steel  sheet-pile  coffer-dam. 

The  centering  and  falsework  for  arch  3  were  com- 
pleted Dec.  18,  and  it  was  planned  to  start  pouring  the 
next  day.  At  that  time  the  river  was  at  a  17-ft.  stage; 
but  the  Weather  Bureau  sent  in  word  that  a  flood  stage 
was  due,  and  the  entire  bridge  force  was  piit  to  work  clean- 
ing out  the  driftwood.  Late  Saturday  night,  however,  a 
large  tree  broke  through  the  pile  footings  of  the  cen- 
tering. With  a  pressure  of  the  driftwood  100  ft.  behind 
it  the  falsework,  which  had  already  buckled  and  cracked, 
collapsed  on  Sunday  morning  at  a  29-ft.  stage.  Immedi- 
ately afteward  a  tug  was  sent  after  it  and  captured  the 
debris  10  mi.  down  the  river  and  tied  it  to  the  bank.  It 
is  believed  that  $1,000  worth  of  steel  can  be  salvaged. 

In  addition  to  the  loss  of  the  centering  the  coffer-dam 
for  pier  4  was  washed  out  earlier  in  the  day.  This  is 
the  third  time  that  this  coffer-dam  has  been  lost. 

The  bridge  is  being  built  by  the  Vang  Construction 
Co.,  of  Cumberland,  Md.,  for  the  Tennessee  River  Bridge 
Commission.  It  was  designed  by  B.  H.  Davis,  of  New 
York.    Ellis  Soper  is  construction  engineer. 

The  foundation  work  for  the  bridge  has  been  trouble- 
some from  the  beginning.  Preliminary  borings  placed  the 
rock  bottom  too  high,  and  the  originally  intended  open 
coffer-dam  method  has  had  to  be  replaced  by  pneumatic 
caissons  in  two  of  the  piers. 

©mi®  Spsiira  of"  Memmplmns  Bipldl^® 

A  part  of  the  falsework  of  the  new  cantilever  bridge 
across  the  ^lississippi  River  near  Memphis,  Tenn.,  was 
washed  out  in  the  high  water  of  Dec.  23,  1915.  At  the 
request  of  Engineering  Xeics  the  following  statement  was 
made  by  Thomas  Earle,  Superintendent  of  the  Bridge 
and  Construction  Department  of  the  Pennsylvania  Steel 
Co.,  which  is  fabricating  and  erecting  the  bridge: 

"On  the  night  of  Dee.  23,  1915,'fifteen  bents  of  the 
falsework  which  had  been  placed  in  the  Mississippi  River 
for  the. erection  of  the  bridge  of  the  Arkansas  &  ]\Iem- 
phis  Railway  Bridge  and  Terminal  Co.,  near  Memphis, 
Tenn.,  were  washed  out  by  high  water.  These  bents 
were  to  have  supported  the  semisuspended  span  between 
piers  3  and  4.     The  falsework  consisted  on  an  average 


of  32  piles  per  bent,  the  piles  ranging  from  84  to  94 
ft.  in  length.  On  these  piles  rested  the  timber  false- 
work, consisting  of  12.\12-in.  legs  about  C5  ft.  high. 
The  river  was  at  a  height  of  28  ft.  at  the  time  of  the 
washout  and  full  of  heavy  drift. 

'"In  addition  to  the  falsework  a  small  amount  of  erec- 
tion equipment  was  lost,  including  some  stringers  of 
the  permanent  construction  which  were  being  u.sed  tem- 
porarily in  the  falsework.  No  other  permanent  steel 
was  lost. 

"The  bridge  is  to  carry  railway  and  highway  traffic,  and 
starting  at  the  Memphis  side  will  consi.st  of  the  follow- 
ing spans  (see  Engineering  News,  Nov.  6,  1913,  p.  930)  : 
East  abutment  to  pier  1,  anchor  ami,  186  ft.  3%  in.; 
pier  1  to  pier  3,  790-ft.  514-in.  span  comprising  a  canti- 
lever arm  of  186  ft.  3%  in.,  a  suspended  span  of  417 
ft.  9%  in.  and  a  cantilever  arm  of  186  ft.  3%  in.;  pier 
2  to  pier  3,  fixed  span,  631  ft.  long;  pier  3  to  pier  4, 
a  604-ft.  1%-in.  span  comprising  a  cantilever  arm  of 
186  ft.  3-%  in.  and  a  semisuspended  span  of  417  ft.  9% 
in.;  pier  4  to  pier  5,  deck  span,  345  ft." 

Subsequent  to  the  receipt  of  the  foregoing,  the  follow- 
ing local  report  of  the  collapse  was  received : 

"Following  an  unusual  rise  in  the  Mississippi  River 
to  about  27  ft.  on  the  Memphis  gage,  and  the  piling  of 
drift  against  it,  14  bents  of  falsework  between  piers  3 
and  4  of  the  new  ilemphis  bridge  went  out  at  11 :  30  p.m., 
Dec.  23,  leaving  five  bents  next  to  pier  3  standing.  On 
Saturday,  Dec.  25,  about  3 :  30  a.m.,  the  fifth  bent  west 
of  pier  3  went  out.  A  sum  11  gantry  traveler,  the  falsework 
derrick  and  four  hoisting  engines  with  their  rigging 
went  with  the  falsework,  as  did  120  roadway  stringers 
being  used  as  stringers  for  the  traveler  tracks.  The  re- 
maining bents  of  this  span  carry  the  bottom  chord  and 
floor  system  of  the  cantilever  arm,  leaving  two  panels 
of  bottom  chord  projecting.  Bolts  at  the  splice  at  panel- 
point  12  were  removed,  so  if  the  remaining  bents  go  out, 
it  is  expected  the  break  in  the  steel  will  occur  at  this 
point  and  not  greatly  damage  the  end  of  the  fixed  span 
at  pier  3. 

"All  pins  in  span  2-3  (621  ft.  fixed  span)  were  in  by 
2  p.m.,  Dec.  23,  and  the  remaining  portal  bracing  and 
top  laterals  by  noon  the  next  day.  Lowering  of  this 
span  was  begun  at  once  and  proceeded  until  dark  under 
extra  force;  very  little  weight  then  remained  on  the 
falsework.  All  joints  are  closed  and  well  bolted,  and  it 
is  believed  this  span  will  hold  even  though  the  falsework 
under  it  goes  out.  The  drift  piled  up  for  a  distance  of 
about  60  ft.  upstream  in  spite  of  all  attempts  to  prevent 
it.  The  falsework  for  span  3-4  was  in  60  ft.  of  water  at 
the  time  of  failure,  with  30-ft.  penetration,  -chile  that 
of  span  2-3  was  in  75  ft.  of  water  with  35-ft.  penetration. 

"The  river  stage  at  7  a.m.,  Dec.  28,  is  about  31  ft.  A 
stage  of  33  ft.  is  expected." 

The  ilemphis  bridge  was  designed  by  Ralph  ^lodjeski, 
of  the  firm  of  Modjeski  &  Angier,  Chicago,  and  is  being 
erected  under  his  supervision. 
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FK;.    1.      7j  MjKIXG    SOUTH;    EXCAVATION    FOR    PINE    HILL,  CONCRETE   DAM 

Showing  progress  of  work  on   the  construction   of  a   $700,000   reservoir,  using  entirely  municipal  day  laljor  and  municipallv 
owned  equipment.     Text  describing  the  work  on  opposite  page 


FIG.    2.      LUUKING   NORTH;    EXCAVATION    FOR    PINE   HILL  DAM,  WORCESTER,  MASS. 

E.\cavation  to  bedrock  is  completed  in  the  foreground.     The  distance  across  is  about  850  ft.     All  rock  excavation  vva 

with   small   compressed-air   hand   drills 
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PaEae  Siilia  Bam  foif  Worcester 
Addatlaoiasill  Wsitleip-Swpply 

The  city  of  Worcester,  Mass.,  lias  had  under  eon- 
struefioii  for  over  a  year  a  cyeloi)ean  masonry  dam,  wliicli 
will  rank  among  the  largest  in  \e\v  England.  Coiistriu- 
tion  work  is  proceeding  rather  slowly  because  the  city  is 
doing  all  operations  hy  municipal  hd)or  and  with  snudl 
annual  appropriations ;  no  construction  contracts  have 
been,  nor  are  to  be,  let.  This  alone  will  make  the  work 
of  much  interest  to  municipal  engineers.  The  estimated 
cost  is  about  $700,000. 

The  dam  is  near  tlie  present  Ilolden  reservoirs  ol'  the 
city  water-supply.  It  will  be  108  ft.  high  from  foundation 
to  top,  80  ft.  wide  at  the  base  and  17  ft.  wide  at  the  top. 
The  top  is  850  ft.  long.  It  dams  the  narrow  outlet  of  a 
natural  basin  of  rather  remarkable  topography. 

Solid  rock  underlies  the  whole  dam  site.  The  top  strata 
of  soil,  soft  and  disintegrated  rock  are  excavated  by  der- 
rick skips  and  conveyed  by  narrow-gage  railways  to  a  tem- 
porary sj)oil  bank.  The  material  will  be  used  to  grade 
below  the  completed  dam.  Kock  excavation  is  accom- 
plished by  two  .Jackhamer  compressed-air  drills.  A  small 
WK-3  gasoline-engine-driven  Sullivan  compressor  of  20 
hp.  is  used  to  supply  air.  Large  pieces  of  rock  are  piled 
within  reach  of  the  derrick  booms  to  be  used  later  as 
"plums"  in  the  dam  masonry.  Steam  tripod  drills  are 
used  to  make  test  holes;  some  of  these  are  50  ft.  deep. 

Eock  excavated  near  the  dam  site  will  be  used  for  con- 
crete aggregates.  There  is  no  sand  within  reasonable  dis- 
tance, so  a  pair  of  l-lxgO-in.  sand  rolls  have  been  installed, 
and  the  rock  will  be  used  to  make  sand  as  well  as  the 
coarser  concrete  aggregate.  All  the  material  is  handled 
by  derricks,  a  cable\\ay  and  narrow-gage  railways. 

Concrete  is  to  be  mixed  with  a  Hains  gravity  mixer. 
The  sand  and  stone  bins  and  the  cement  house  are  at  the 
north  end  of  the  dam.  Xarrow-gage  railway  cars  will 
carry  these  materials  to  a  chute,  which  will  convey  them 
to  the  hopper  platform  of  the  concrete  mixer. 

All  tlie  plant  and  equipment  have  been  purchased  by  the 
city  and  erected  by  day  labor  under  the  supervision  of 
the  City  Engineer,  F.  A.  JlcClure.  The  city  has  even 
gone  so  far  as  to  build  its  own  railway  cars  and  derricks. 
At  the  opening  of  another  season  ^Ir.  .McClure  expects  to 
have  250  men  employed.  As  yet  the  excavation  has  not 
been  completed. 


The  meter  rates  of  the  Terre  Haute  Water  Co.  have 
been  ordered  reduced  to  the  advantage  of  small  consumers, 
the  cost  of  service  connections  has  been  put  wpon  the  com- 
pany, the  fire-hydrant  rate  has  been  confirmed,  but  the 
company  is  not  compelled  to  install  so  many  hydrants  on 
extensions  as  heretofore.  These  and  other  rulings  are  em- 
bodied in  an  order  of  the  Indiana  Public  Service  Com- 
mission, dated  Dec.  18,  1915,  as  a  result  of  a  petition  filed 
Oct.  16,  1913,  by  the  Commercial  Club  of  Terre  Haute. 

The  meter  rates  are  on  a  sliding  scale.  For  the  first 
20,000  gal.  a  month  the  new  rate  will  be  20c.  instead  of 
30e.  per  1,000  gal.  For  successive  additional  quantities 
the  rate  falls  until  for  all  consumption  of  more  than  3,- 
000,000  gal.  a  month  the  unit  rate  is  414c.— a  slight  in- 
crease, as  the  old  rate  was  4l^c.     The  mininmm  monthly 


charge  for  metered  water  is  $0.()0  for  %-  and  -yi-m. 
meters,  $1  for  1-in.,  on  up  to  $20  for  (i-in.  and  over. 

The  minimum  charge  per  month  for  private  (ire  pro- 
tection is  50%  above  the  charges  just  given.  All  private 
fire-protection  services  must  be  metered. 

The  flat  rate  is  $5  per  kitchen  faucet  for  a  private  family 
living  in  six  rooms  or  less,  where  there  is  not  nu)re  tiian 
one  room  rented  nor  more  than  two  lioarders.  Additional 
charges  arc  $3  each  for  a  bath  and  water  closet,  $3.50 
for  one  horse  and  $0  I'or  sprinkling  a  50-ft.  lot. 

The  old  fire-hydrant  rental  of  $40  each  per  year  stands, 
but  the  company  need  set  only  one  hydrant  per  500  ft. 
of  extensions  instead  of  one  for  each  355  ft.  under  the  old 
rates. 

The  value  of  the  propi'i'ly  of  tlie  company  is  fixed  iiy 
the  commission  at  $1,200,000,  including  $80,000  I'or  going 
value.  The  company  nuiy  earn  ()14%  on  this  valuation 
after  allowing  for  maintenance,  operation  and  0.83%  for 
depreciation. 

The  commission  ordered  the  comixiny  to  pay  the  state 
$1,38G  for  the  expense  of  the  rate  adjustment  and  cut 
from  $12,500  to  $9,000  the  sum  the  comjiany  wished 
to  charge  to  current  expenses  on  account  of  the  valuatior 
proceedings,  holding  that  the  $3,500  must  come  out  ol 
dividends. 

Dow  E.  Gwinn,  President  of  the  Terre  Haute  Water 
Co.,  is  given  credit  for  getting  remarkably  good  results 
from  a  filtration  plant  now  out  of  date.  On  this  subject 
the  commission  says,  "We  believe  the  most  valuable  part 
of  the  filtration  system  is  the  gray  matter  of  the  president 
of  the  water  company."' 


New  Rules  of  Practice  of  the  United  States  Patent  Office 
have  been  approved  by  the  Secretary  of  the  Interior  and  are 
to  take  effect  on  Jan.  1.  The  new  rules  have  been  framed  by 
a  committee  of  which  R.  P.  Whitehead,  Assistant  Commis- 
sioner of  Patents,  is  chairman,  and  before  final  adoption  were 
submitted  for  criticism  to  patent  experts  and  patent  attorneys 
throughout   the   country. 

The  Alaskan  Ensineerin;;  Commission,  in  charge  of  the 
construction  of  tlie  Government  railway  in  Alasica,  received 
over  38,000  applications  for  positions  before  it  left  for  Alaska 
last  spring:,  according  to  a  statement  by  Secretary  Lane  in 
his  annual  report.  Most  of  those  applying  for  positions,  how- 
ever, were  not  men  out  of  work,  but  were  men  holding  posi- 
tions  with    railway   companies,   banks,    stores,    etc. 

Derailment  AVreeked  Bridge — The  steel  span  of  a  bridge  of 
the  Nashville,  Chattanooga  &  St.  Louis  Ry.,  about  25  mi 
west  of  Nashville,  was  destroyed  on  Dec.  13,  when  part  of  a 
freight  train  was  derailed.  The  derailment  was  followed  by 
the  ignition  of  the  contents  of  an  oil-tank  car,  and  four  tank 
cars  and  nine  cars  of  merchandise  burned.  The  span  was 
96  ft.  long  and  was  single-track.  A  trestle  approach  on  con- 
crete bents  was  burned  completely,  with  no  damage  to  the 
bents,  the  repair  crew  being  able  to  replace  the  wooden 
stringers  immediately.  The  bridge  was  replaced  by  a  tem- 
porary structure  in  four  days,  but  after  one  train  had  run 
over  it  three  bents  were  carried  away  by  high  water.  New 
bents  were  erected  immediately,  and  traffic  was  resumed  in  a 
few  hours.  It  is  expected  that  a  new  steel  bridge  will  be 
in  place   permanently  by  Jan.   1. 

The  Street  Railways  of  Melbourne,  Australia,  are  oper- 
ated by  the  Melbourne  Tramway  and  Omnibus  Co..  whose 
franchise  expires  on  Jul.v  1,  1916.  The  railways  were  built 
about  30  years  ago  under  a  cooperative  agreement  between 
the  city  and  the  railway  company.  The  city  furnished  the 
capital  for  building  the  lines  (about  $8,000,000),  and  the  com 
pany  furnished  the  rolling  stock,  car  barns  and  general  offices. 
The  company  has  paid  an  annual  rental  to  the  city  of  about 
$200,000  per  annum.  The  city  has  planned  to  take  over  the 
lines  for  municipal  operation  at  the  expiration  of  the  fran- 
chise, but  the  Provincial  Government  has  introduced  a  bill 
under  which  it  would  control  and  operate  the  line  In  con- 
nection  with  a  plan   for  a   greater  Melbourne   consolidation. 
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The  lines  are  still  operated  by  cable  traction,  and  their  re- 
building is  likely  to  be  undertaken  when  the  question  of 
control  at  the  expiration  of  the  franchise  is  settled. 


FE-IRSOHAiLS 


Prof.  Arlo  Bates,  Professor  of  English  in  the  Massa- 
chusetts Institute  of  TechnoloKy,  has  retired,  under  the  pen- 
sion system  of  the  Carnegie  Foundation,  after  22  yr.  of  ser- 
vice. 

Mr.  J.  W.  Frazier,  who  has  been  a  draftsman  in  District 
No.  4  of  the  Pennsylvania  State  Highway  Department,  has 
been  promoted  to  the  superintendency  of  highways  of  Potter 
County. 

Mr.  C.  H.  Orndorf,  draftsman  attached  to  District  No.  2  of 
the  Pennsylvania  State  Highway  Department,  at  Harrisburg, 
has  been  promoted  to  be  Superintendent  of  Highways  of 
Clinton  County. 

Mr.  H.  S.  Wood,  Chief  of  Construction  in  District  No.  15 
of  the  Pennsylvania  State  Highway  Department,  has  been 
promoted  to  be  Superintendent  of  Highways  of  McKean 
County,  with  headquarters  at  Warren. 

Prof.  Harold  A.  Everett,  of  the  Department  of  Naval  Arch- 
itecture of  the  Massachusetts  Institute  of  Technology,  has 
resigned  to  take  a  position  in  the  Post  Graduate  School  of  the 
United    States   Naval   Academy    at    Annapolis. 

Mr.  Henry  C.  Beckwith,  M.  Am.  Soc.  M.  E.,  formerly  Chi- 
cago Manager  of  the  T.  L.  Smith  Co.,  is  now  Treasurer  and 
General  Manager  of  the  Byers  Machine  Co.,  manufacturers  of 
hoisting  and  excavating  machinery  at  Ravenna,  Ohio. 

Mr.  William  B.  Goentner,  former  Assistant  Engineer  of 
the  New  York  City  Department  of  Water-Supply,  Gas  and 
Electricity  in  charge  of  design  of  distribution  systems,  is  now 
Superintendent  of  the  McCabe  Chemical  Co.,  Charlotte.  N.  C. 
Mr.  W.  S.  Hanmaker.  County  Superintendent  of  Highways 
of  Cumberland  County,  has  been  promoted  to  be  Acting  As- 
sistant Engineer  in  charge  of  District  No.  9  of  the  Pennsyl- 
vania State  Highway  Department,  with  headquarters  at 
Chambersburg. 

Mr.  D.  A.  McCloskey,  Acting  Chief  of  Construction  of  Dis- 
trict No.  11  of  the  Pennsylvania  State  Highway  Department, 
has  been  promoted  to  be  Superintendent  of  Highways  of 
Huntingdon  County,  taking  the  place  of  T.  J.  Strickler,  who 
recently   resigned. 

Mr.  F.  E.  Winter,  Resident  Engineer  in  charge  of  inspec- 
tion at  W^arren.  of  the  Pennsylvania  State  Highway  De- 
partment, has  been  promoted  to  the  post  of  Acting  Assistant 
Engineer  in  the  newly  created  District  No.  S,  including  Clear- 
field, Indiana,  Jefferson,   Elk  and  Cameron  counties. 

Mr.  E.  R.  Lewis,  M.  Am.  Soc.  C.  E.,  Assistant  to  the 
General  Manager  of  the  Duluth,  South  Shore  &  Atlantic  Ry. 
Co.,  with  office  at  Duluth,  Minn.,  will  after  Jan.  1  have 
charge  of  all  matters  pertaining  to  engineering,  maintenance 
of  way  and  structures  and  federal  valuation  of  the  company. 
Mr.  W.  R.  Wolfinger,  who  has  been  Assistant  Engineer  in 
charge  of  District  No.  9  of  the  Pennsylvania  State  Highway 
Department,  at  Chambersburg,  has  been  transferred  to  Dis. 
trict  No.  5,  with  headquarters  at  Allentown.  He  succeeds 
John  T.  Gephart,  Jr..  who  will  return  to  Harrisburg  and  re- 
sume his  duties  as  Engineer  of  Construction. 

Maj.  R.  E.  Wood,  Chief  Quartermaster  at  Panama  and 
Director  of  the  Panama  R.R.,  has  joined  the  staff  of  the 
Barber  Asphalt  Paving  Co.  as  Assistant  to  the  President,  with 
headquarters  at  Philadelphia.  Major  Wood  graduated  from 
West  Point  to  1900,  was  connected  with  the  building  of  the 
canal  from  1905  to  1915  and  retired  with  the  rank  of  major 
under  the  Panama  Canal  Act. 

Mr.  William  E.  Davis,  Vice-President  of  the  Cleveland 
Construction  Co.,  has  been  appointed  Public  Utilities  Engi- 
neer of  Cleveland,  Ohio,  at  an  annual  salary  of  $7,000.  Mr. 
Davis  will  fill  the  combined  positions  now  held  by  Lighting 
Commissioner  F.  W.  Ballard,  Assoc.  Am.  Inst.  E.  E.,  and 
Water  Commissioner  Charles  F.  Schulz.  Commissioner  Bal- 
lard receives  $7,000,  and  Commissioner  Schulz  $5,000  a  year. 

Prof.  William  D.  Pence,  M.  Am.  Soc.  C.  E.,  has  decided  to 
sever  his  connection  as  Professor  of  Railway  Engineering  at 
the  University  of  Wisconsin.  He  will  be  succeeded  by  Prof. 
L.  F.  Van  Hagan,  Assoc.  M.  Am.  Soc.  C.  E.,  who  has  been 
promoted  to  the  position  of  Associate  Professor  and  placed  in 
charge  of  the  department.  Professor  Pence  has  been  a 
member  of  the  Interstate  Commerce  Commission  Railway 
Valuation  Board  since  its  inception. 


Mr.  Gustav  J.  Requardt,  Assoc.  M.  Am.  Soc.  C.  E.,  will 
leave  the  employ  of  the  Baltimore  Sewerage  Commission 
Jan.  1.  Mr.  Requardt  has  been  with  the  commission  since 
1909,  when  he  was  a  rodman  on  the  location  of  structures  at 
the  sewage-disposal  plant;  since  then  he  has  been  Assist- 
ant Engineer  on  the  design  of  sewer  and  drains  through  the 
city.  Assistant  Division  Engineer  in  charge  of  design  and 
construction  of  new  filters  and  Imhoff  tanks  and  for  the 
last  year  has  been  acting  as  Division  Engineer  in  charge  of 
operation  and  construction  at  the  disposal  plant.  He  expects 
to  go  into  the  private  practice  of  civil  and  sanitary  engi- 
neering. 

Mr.  A.  K.  Silvernail  has  been  elected  President  of  the 
newly  organized  Kimberly  Construction  Co.,  Mayro  Building, 
Utica,  N.  Y.  Mr.  Silvernail  is  a  graduate  in  civil  engineering 
of  the  Carnegie  Institute  of  Technology.  Subsequent  to  his 
graduation  he  was  engaged  in  the  construction  department  of 
the  New  York  Central  and  Lehigh  Valley  railroads  and  was  in 
charge  of  construction  of  a  large  department-store  building  in 
Corpus  Christi,  Tex.  In  1912  he  went  to  Utica  and  has  since 
that  time  had  charge  of  the  contruction  of  many  of  the  public 
building  in  that  city.  He  is  at  present  Supervising  Engi- 
neer on  the  Utica  Homeopathic  Hospital   Building. 

Mr.  William  F.  Kelly  and  Mr.  Charles  B.  Cooke,  Jr.,  have 
formed  a  partnership  with  the  firm  name  of  Kelly,  Cooke  & 
Co.,  with  offices  in  the  Drexel  Building,  Philadelphia,  Penn., 
to  conduct  a  general  practice  in  public-utility  and  industrial 
engineering.  Mr.  Kelly  was  for  several  years  connected  with 
the  engineering  staff  of  the  Union  Traction  Co.,  of  Philadel- 
phia, and  for  the  past  14  yr.  has  been  a  member  of  the  staff 
of  Ford.  Bacon  &  Davis,  acting  as  engineer  in  charge  of  several 
of  their  larger  operations,  including  the  construction  and 
reconstruction  of  the  Knoxville  Railway  and  Light  Co.  and  the 
Birmingham  Railway,  Light  and  Power  Co.  Mr.  Cooke  was 
formerly  Assistant  Commercial  Engineer  of  the  Westinghouse 
Machine  Co.,  at  East  Pittsburgh,  and  for  several  years  past 
has  been  on  the  staff  of  Ford,  Bacon  &  Davis,  during  which 
time  he  specialized  on  financial  engineering  reports  and  had 
personal  charge  of  a  number  of  important  rate  developments 
and  reports  for  public-utility  companies.  Both  members  of 
the  firm  are  graduates  of  the  University  of  Pennsylvania. 


Francis  Winthrop  Scarborough,  M.  Am.  Soc.  C.  E.,  Con- 
sulting Engineer  of  Richmond,  Va.,  died  in  New  York  City 
Dec.  24. 

Henry  Wick,  Assoc.  Am.  Soc.  M.  E.,  President  of  the  Elyria 
Iron  and  Steel  Co.,  died  at  Youngstown,  Ohio,  Dec.  22.  He  was 
born  in  that  city  in  1S46  and  had  been  active  for  nearly  50 
yr.  in  the  iron  and  steel  trade  in  Ohio.  He  was  formerly 
President  of  the  Ohio  Steel  Co.  and  the  early  Youngstown 
Rolling  Mill  Co. 

George  V.  Sneden,  Superintendent  of  Maintenance-of-Way 
of  the  New  York  &  Long  Branch  R.R.,  and  the  oldest  em- 
ployee of  the  company  in  point  of  service,  died  at  his  home  in 
Red  Bank.  N.  J.,  Dec.  24.  He  was  born  in  Fredericksburg, 
Va.,  in  1S56  and  studied  civil  engineering  at  Lehigh  Univers- 
ity. In  1874  he  became  a  member  of  the  engineering  corps 
engaged  in  the  construction  of  the  road. 

William  Wilson  Ramsey,  of  the  Ramsey  Engineering  Co., 
Chicago,  died  at  his  home  in  that  city  Dec.  3.  He  was  born 
in  Chester  County,  Pennsylvania,  and  went  to  Chicago  in  1S76. 
He  was  formerly  Manager  of  the  Northwestern  Expanded 
Metal  Co.,  and  was  largely  influential  in  promoting  the  present 
extensive  use  of  metal  lath.  About  1S93.  when  reinforced  con- 
crete began  to  be  used  for  building  construction,  Mr.  Ramsey 
organized  the  Expanded  Metal  Fireproofing  Co.,  and  since  that 
time  he  had  been  actively  connected  with  the  design  and  con- 
struction of  concrete  for  structural  work. 

William  Weeden  Cole,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, New  York  City,  was  found  dead,  Dec.  20,  in  a  hotel  in 
Poughkeepsie,  N.  Y.,  to  which  city  he  had  gone  on  business. 
It  is  thought  that  he  was  accidentally  asphyxiated.  He  was 
born  at  Medford.  Mass.,  in  1S6S.  At  various  times  he  was 
Division  Engineer  of  the  Toledo,  St.  Louis  &  Kansas  City 
Ry.,  Superintendent  of  Electrical  Affairs  on  the  West  End 
Street  R.R.,  in  Boston,  and  was  identified  with  the  Utica 
(N.  Y.)  Belt  Line,  designing  and  building  the  West  Side 
R.R.  and  Elmira  Heights  Water-Works.  For  a  period  of  IS 
years  he  was  associated  with  the  Public  Utilities  Co.,  of 
Elmira,   during   which   time   the   city's   gas,   electricity,    street 
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railways  and  water  were  consolidated  Into  one  corporation, 
of  which  he  was  the  Vice-President  and  General  Manafrer. 
In  1907  Mr.  Cole  left  Elmira  to  enter  the  firm  of  Day  & 
Zimmerman,  of  I"*hiladelphia,  where  he  remained  for  seven 
years,  after  which  he  became  a  member  of  tl>e  firm  of  Cole, 
Ives   &   Davidson,    of  New   Yorlv   City. 
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COMING   MEETINGS 

.SECOND   PAN-AMERICAN  SCIENTIFIC  CONGRESS. 

Dec.  27-Jan.   S.      Washington,    D.   C. 
.\MERICAN  CIVIC  ASS0CI.\T10N. 

Dec.  2S-31.     Annual  convention  in  Washington.  D.  C.     Secy., 
R.  B.  Watrous.  Union  Trust  BIdg.,  Washington,  D.  C. 

SOCIETY  OP  CONSTRUCTORS  OF  FEDERAI^  BUILDINGS. 
Jan.    3-6.      Seventli   annual   convention    in   Washington,    D.   C. 
Secy.,  C.  R.  Marsh,  Brattleboro,  Vt. 

ALABAMA  ASSOCIATION  OF  HIGHWAY   ENGINEERS. 

Jan.     S.       Annual     meeting     in     Montgomery.       Secy.,     J.     B. 
Converse,   City  Engineer,   Selma,   Ala. 

LOUSIANA   ENGINEERING    SOCIETY. 

Jan.    8.       Annual    meeting    in    New    Orleans.       Secy.,    W.    T. 
Hogg,    State    Museum    Bldg.,    New    Orleans.    La. 

WESTERN   SOCIETY  OF   ENGINEERS. 

Jan.    12.      Annual    meeting    in    Chicago.      Acting   Secy.,    E.    N. 
Layfield,    1735   Monadnock   Block.   Chicago,    111. 

ENGINEERS'     SOCIETY    OF    PENNSYLVANIA. 

Jan.     14.       Annual     meeting     in     Harrisburg.       Secy.,     E.     R. 
Dasher.   30  So.  Front  St..   Harrisburg,  Penn. 

CENTRAL  RAILWAY  CLUB. 

Jan.    14.      Annual    nieeeting    in    Buffalo,    N. 
Vought,   93   Liberty   St.,   New    York   City. 

WESTERN    PAVING    BRICK    MANUFACTURERS'    ASSOCIA- 
TION. 
Jan.   14-15.     Annual  meeting  in   Kansas  City,  Mo.     Secv.,   G. 
W.   Thurston.    416   Dwight   Bldg.,    Kansas   City,    Mo. 

MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS. 

Jan.    17-19.     Annual   meeting  at  Billings,   Mont.      Secy.,   C    C. 
Widener,   Bozeman,   Mont. 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

Jan.  19-20.     Annual  meeting  in  New  York  Citv.     Secy.,  C.  W. 
Hunt. 
NATIONAL  DRAINAGE  CONGRESS. 

Jan.   19-21.   Annual   meeting,   Cairo,   111.     Vice-Pres..    Edmund 
T.  Perkins,  First  National   Bank  Building,   Chicago,   111. 

NATIONAL    SOCIETY    FOR    THE    PROMOTION    OF    INDUS- 
TRIAL EDUCATION. 
Jan.   20-22.     Annual  convention  in  Minneapolis.     Secy.,  Alvin 

E.  Dodd,    140    West    42nd   St.,    New   York    City. 

ENGINEERS'   SOCIETY   OF   WESTERN   PENNSYLVANIA. 
Jan.   IS.      Annual   meeting  in    Pittsburgh.     Secy.,  E.   K.   Hiles, 
2511  Oliver  Building.  Pittsburgh,  Penn. 
KANSAS  ENGINEERING  SOCIETY. 

Jan.    lS-19.      Annual    meeting   at    Kansas    State   Agricultural 
College.     Secy.,   C.  A.   Foster,  Topeka,  Kan. 

AMERICAN  W^OOD-PRESERVERS'   ASSOCIATION. 

Jan.     18-21'        Annual    convention    in    Chicago.       Secy.,    F.    J. 
Angier,    Mount    Royal    Station,    Baltimore,    Md. 
THE   FRANKLIN   INSTITUTE. 

Jan.     19.       Annual     meeting    in     Philadelphia.       Secy.,    R.     B. 
Owens,  Pniladelphia,  Penn. 

ILLINOIS    CH.A.°TER:    AMERICAN    WATER-WORKS    ASSO- 
CI.^TION. 
Jan.  25-27.     Am  "lai  meeting,  Universitv  of  Illinois.  Urbana. 
Secy.,  Dr.  Edw.ud   Bartow,  Urbana,   111. 

ILLINOIS   SOCIETY   OF   ENGINEERS   AND   h'jRVEYORS. 
Jan.   26-28.     Annual   meeting.  University   of  Illinois    Urbana, 
HI.     Secy..   E.  E.  R.  Tratman,  Wheaton,  111 

WISCONSIN  HIGHWAY  COMMISSIONERS'   ASSOCIATION 
Jan.    31.      Annual    meeting    in    Madison.      Secy.,    G.    rl.    Ma:.-, 
waring,   Gotham.  Wis. 

INDIANA    SANITARY   AND    WATER-SUPPLY    ASSOCIATION. 
Feb.   2-5.      Annual    meeting   in   Indianapolis.      Asst.   Secy.,    W. 

F.  King.    Indianapolis,    Ind. 

INDIANA   ENGINEERING  SOCIETY. 

Feb.    3-5.      Annual    meeting   in    Indianapolis.      Secy.,    Charles 
Brossmann,  1616  Merchants  Bank  Bldg..   Indianapolis,  Ind. 

NINTH   CHICAGO   CEMENT   SHOW. 

Feb.    12-19.      First    Infantry    Armorv    and    Coliseum.      Secy., 
R.  F.  Hall.   20S  South  La  Salle  St.,   Chicago,  III. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.    14-17.     Annual    convention    in    Chicago.      Secy.,   John    M. 
Goodell,    141S   W'alnut   St.,    Philadelphia,   Penn. 

ASSOCIATION   OF   ONTARIO   LAND    SURVEYORS. 

Feb.    15.       Annual    meeting    in    Toronto,    Can.      Secy.,    L.    V. 
Rorke,    Parliament    Building,    Toronto,    Ont. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE    ROAD 
BUILDING. 
Feb.  15-18.    At  Chicago.     Secy.,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago,  111. 

IOWA   ENGINEERING  SOCIETY. 

Feb.    16-18.      Annual    meeting    at    Des    Moines.      Secy.,    J.    H. 
Dunlap,  Iowa  City,  Iowa. 


NEW   ICNOLAND  ASSOCIATION  OP  GAS  ENGINEERS. 

Pel).    16.      Annual    meeting   In   Boston.      Secy.,    N.   W,   Glftord, 
38  Central  Sii.,  East  Boston,  Mass. 
AMERICAN   CONCRETE    PIPE   ASSOCIATION.  ' 

Feb.    17-18.       Annual    convention    In    Chicago.      Secy.,    E.    S. 
Hanson,    538    South   Clark    St.,   Chicago,    Hi. 
AMERICAN  ROAD   BUILDERS'   ASSOCIATION. 

Feb.   22-25.    Annual   convention   in   Pittsburgh.     Secy.,   E.   L. 
Powers,   150  Nassau  St.,  New  York  City. 

The  I>arlllf  >'urthwc!<t  Society  of  I'^iiKlnerrH  will  hold  Its 
annual  meeting  and  year-end  dinner  in  Seattle,  at  the  Arctic 
Club,   on  Jan.  8. 

The  Ohio  KnitineerliiK  Society  will  hold  its  38th  annual 
meeting  in  Colunibu.s,  Feb.  9  to  11.  The  secretary  is  John 
Laylin,    Norwalk,    f)hio. 

loivn  lOuKlneerliiK  .Society — The  annual  meeting  will  be 
held  at  Des  Moines,  Feb.  16  to  18.  The  secretary  is  J.  H. 
Dunlap,   Iowa  City,   Iowa. 

.\merlcan  Klectric  RaiUvay  .\NNooiatlon — The  annual  mid- 
winter meeting  will  be  held  at  the  Congress  Hotel,  Chicago, 
Feb.  4,  1916.  The  general  discussions  will  center  around  the 
topics  "Valuation"  and  "Rate  of  Return." 

The  Clevelnnd  .\HMocintlon  of  Members  of  the  American 
Society  of  Civil  Engineers  has  elected  the  following  ofTicers 
for  1916;  President,  Robert  Hoffmann;  vice-president,  W.  J. 
Watson;  secretary-treasurer,  Geo.  H.  Tinker.  The  new  presi- 
dent is  chief  engineer  of  the  Department  of  Public  Service 
of  Cleveland. 

The  ISme-lneers*  Society  of  Pennsylvania  at  its  December 
meeting  elected  the  following  olTicers;  President,  R.  Boone 
Abbott,  division  engineer,  Philadelphia  &  Reading  Ry.:  first 
vice-president,  W.  W.  Davis;  second  vice-president,  Morris 
Knowles;  directors,  F.  A.  Robbins,  Jr.,  D.  E.  Tracy,  Elton  D. 
Walker;  treasurer,  John  O'Connell;  secretary,  Edward  R. 
Dasher,   31   So.   Front   St.,   Harrisburg,   Penn. 

Buffalo  KiiKlneerine  Society — At  a  meeting  on  Dec.  15  the 
relation  of  the  engineer  to  civic  welfare  and  the  municipality 
was  discussed  by  C.  E.  Drayer,  secretary  of  the  Cleveland 
Engineering  Society.  He  urged  that  local  engineering  socie- 
ties should  aid  municipal  governments  in  the  proper  solution 
of  engineering  problems.  Three  of  the  councilmen-elect,  who 
are  to  conduct  the  commission  government  of  Buffalo  after 
Jan.  1,  were  present  at  the  meeting.  A  resolution  was  adopted 
to  appoint  a  committee  of  Ave  to  cooperate  with  the  municipal 
commission  in  the  solution  of  engineering  problems.  John 
Younger,  Chief  Engineer  of  the  truck-department  of  the 
Pio-ce-Arrow  Motor  Car  Co.,  said  that  his  company  was  will- 
iiie,  :  ^operate  with  the  schools  of  the  city  in  the  training 
of  students  In  mechanical  trades  according  to  the  coopera- 
tive   educational    plan. 

The  San  Francisco  .Vssociation  of  members  of  the  Ameri- 
can Society  of  Civil  Engineers  held  its  eleventh  annual  meet- 
ing at  the  Palace  Hotel  on  Dec.  17.  Vice-president  Couchot 
presided,  and  49  members  and  guests  were  present.  A  com- 
munication from  Jerome  Newman,  suggesting  that  an  effort 
be  made  to  ascertain  the  views  of  the  association  as  to  the 
extent  to  which  it  is  Justifiable  for  one  engineer  to  use  the 
plans  and  specifications  of  another  without  permission  and 
without  giving  credit  to  the  latter,  was  read.  After  a  brief 
discussion  by  Messrs.  Newman,  Marx,  Brunnier,  Rhodin  and 
Duryea  it  was  ordered  that  a  committee  of  five  be  appointed 
to  define  principles  of  ethics  in  engineering  practice  and  re- 
port at  a  subsequent  meeting.  Officers  for  the  ensuing  year 
are:  President,  H.  L.  Hachl;  vice-president,  Jerome  New- 
man. 

The  Engineerintr  Association  of  the  South  held  its  annual 
meet'ng  '"  Nashville,  Tenn.,  at  the  Commercial  Club,  on  Dec. 
iS.  Tiie  election  of  officers  was  announced  as  follows:  Presi- 
dent, 1.  P.  Branch.  Professor  of  Civil  Engineering  of  the 
Georgia  School  of  Technology,  Atlanta,  Ga.;  vice-presidents, 
John  Howe  Pevton  and  L.  M.  Thacher;  secretary,  J.  Harwell 
Allen,  of  the  Allen-Scales  Engineering  Co.,  Nashville,  Tenn.; 
directors,  C.  S.  Brown,  C.  H.  Simpson  and  L.  J.  Hill.  Professor 
Brown,  the  retiring  president,  read  a  paper  on  smoke  abate- 
ment. James  Cameron,  of  New  York  City,  who  is  conducting 
the  municipal  pudit  at  Nashville,  called  attention  to  a  defect 
in  the  present  r'.ty  charter.  The  commissioners  can  issue 
bonds  for  trunk  sewers,  but  to  do  the  same  thing  for  laterals 
is  illegal.  A  committee  was  appointed  by  the  association  to 
devise  a  remedy. 

.\ssociatei.  Fnurineerine  Societies  is  the  name  under  which 
the  followin;;,  engineering  organizations  have  combined:  Pa- 
cific Northv.  es^  Society  of  Engineers,  Washington  Association 
of  Engineeis,  local  sections  of  the  American  Society  of  Civil 
Engineers.  American  Institute  of  Electrical  Engineers,  Amer- 
ican Institute  of  Mining  Engineers,  American  Chemical  So- 
ciety. A  joint  council  consisting  of  two  members  from  each 
of  these    societies   will    work   out   a   scheme    of  operation    for 
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191G.  The  Engineers'  Club  is  considering  the  question  of  join- 
ing tlie  association  as  a  charter  member,  and  an  invitation  has 
been  extended  to  the  Washington  Chapter  of  the  American 
Institute  of  Architects.  The  members  ot  the  preliminary  joint 
council  are:  J.  T.  Dove.v.  S.  H.  Hill.  S.  C.  Lindsay,  E.  A. 
Loew,  G.  A.  Collins,  Amos  Slater.  C.  E.  Magnusson,  G.  P. 
James,  J.  H.  Linton,  C.  A.  Ncwhall,  J.  L.  Hall  and  Robert 
Howes. 

.Vnierlenn  Koail  Bulldem'  Assoriation — A  special  meeting  of 
the  board  of  directors  was  held  in  New  Yorit  on  Dec.  16.  at 
which  it  was  decided  to  hold  the  convention  for  1916  in  Pitts- 
burgh, beginning  on  Feb.  2S.  The  board  also  adopted  a  reso- 
lution inviting  the  American  Highway  Association  to  hold 
its  annual  convention  for  1916  at  Pittsburgh  at  the  same  time. 
In  case  the  invitation  is  accepted  b.v  the  American  Highway 
Association,  a  committee  of  the  American  Road  Builders' 
Association  will  be  authorized  to  join  with  representatives  of 
the  other  association  in  the  preparation  of  a  program  for  tlie 
two  meetings,  which  will  avoid  the  duplication  of  subject.^. 
The  resolution  further  recited  that  it  was  the  hope  of  the  di- 
rectors of  the  American  Boad  Builders'  Association  that  some 
such  plan  as  outlined  may  be  found  satisfactory  not  only  for 
1916  but  for  subsequent  meetings  which  may  be  held  under 
alternate  control. 

The  Mliine»ot»  Joint  Kn^neering  Board  was  organized 
at  an  informal  meeting  held  recently  at  the  St.  Paul  Com- 
mercial Club.  The  meeting  was  called  by  the  president  of  tlie 
Minnesota  Section  of  the  American  Institute  of  Electrical 
Engineeers,  and  the  president  or  chairman  of  each  of  the  fol- 
lowing engineering  organizations  was  present:  Minnesota 
Section  of  the  American  Societ.v  of  Mechanical  Engineers, 
Northwest  Association  of  the  Members  of  the  American  Society 
of  Civil  Engineers.  Minnesota  Surveyors'  and  Engineers'  Soci- 
ety, Minneapolis  Engineers'  Club.  Civil  Engineers'  Society  of 
St.  Paul.  The  dean  of  the  College  of  Engineering  of  the  Uni- 
versity of  Minnesota  also  attended.  After  general  discussion 
as  to  how  to  make  the  board  of  greatest  value  to  the  engi- 
neering profession  the  meeting  was  adjourned.  It  will  meet 
for  luncheon  at  the  Minneapolis  Club  on  Jan.  4.  at  which  time 
It  is  hoped  that  the  work  of  organization   will  be   completed. 


are  desirable  tor  industrial  service  under  certain  conditions. 
Besides  eliminating  danger  from  fire,  the  engines  are  of  com- 
parativel.v  low  cost  and  easy  to  operate.  The  illustration 
shows  one  of  three  steam-storage  engines  built  for  the  Na- 
tional Cash  Register  Co.  by  the  Lima  Locomotive  Corpora- 
tion,   of   Lima.    Ohio. 

It  is  a  3S-ton,  four-wheel,  standard-gage  engine,  with  9.720 
lb.  tractive  power  and  a  factor  of  adhesion  of  7.9.  It  has 
36-in.  wheels  and  a  6-ft.  wheelbase.  and  is  driven  by  18xl8-in. 
cylinders.  The  large  cylinder  diameter  enables  the  engine  to 
run    to    the    charging    station    under    very    low    pressure. 

The  tank  is  7  ft.  in  diameter  and  16  ft.  long,  clothed  with 
2    in.    of    magnesia    insulation    under    the    steel    jacket.      Three 
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baffle  plates  with  small  openings  prevent  surging  of  the 
water,  and  at  the  bottom  is  a  2-in.  perforated  pipe  for  charg- 
ing the  steam.  With  the  tank  about  half  full  of  water,  this 
pipe  is  connected  to  the  boiler  plant  and  steam  forced  in 
under  200-lb.  pressure  until  the  pressure  in  the  tank  is  about 
150  to  160  lb.  The  pressure  in  the  cylinders  is  reduced  to 
about  60  to  65  lb.   by  a  reducing  valve. 

A  small  storage  battery  supplies  current  for  the  headlight. 
The  bell  ringer,  sand  feed  and  emergency  brake  are  oper- 
ated by  compi'essed  air  fi-om  tanks  which  are  charged  at  the 
power  plant.  A  handbrake  is  used  for  ordinary  work.  The 
engines  operate  on  about  2  mi.   of  track. 


Ne*v  Belt  Coupling 

A  new  belt  coupling,  of  particular  interest  to  contractors 
because  of  the  ease  of  opening  the  joint,  has  been  brought 
out  by  Stewart  &  Co..  171  Broad- 
way, New  York  City.  .\s  shown 
in  the  acompanying  sketch, 
there  are  two  plates  riveted  to 
the  two  ends  of  the  belt  (with 
clinch  rivets).  Prom  one  plate 
extend  a  series  of  eyes  engag- 
ing the  pins  of  the  other  plate 
when  the  joint  is  closed.  This 
form  ot  coupling  costs  complete 
from  90c.  per  doz.  for  1-in.  belts 
to  $2.50  per  doz.  for  the  6-in.  size. 


STEW.VRT  llELT  JOINT 


Xe^v  f:laHH  for  Inilustrinl   AiiparatuN 

A  new  borosilicate  glass,  combining  very  low  thermal  ex- 
pansion with  great  resistance  to  attack  of  chemical  reagents, 
has  been  developed  at  the  Corning  Glass  Works,  Corning,  N. 
Y.  Its  specific  gravity  is  2.25;  the  mean  linear  expansion  co- 
efficient (19°  to  350°  C.)  i-s  0.0000032.  Water  at  boiling  tem- 
perature dissolves  an  amount  of  this  glass  several  times  less 
than  of  the  best  imported  laboratory  glass.  The  physical 
properties  of  the  new  material  are  due  to  the  simple  chemical 
composition — high  silica  content  and  freedom  from  heavy 
metals.  Water  in  both  thick  and  thin  dishes  of  this  glass 
exposed  to  70°  to  90°  C.  oven  temperatures  absorbed  more 
heat  than  in  aluminum,  tin  or  enameled  earthenware  dishes. 
Resistance  to  fracture  has  been  studied  by  dropping  350- 
gram  weights  on  inverted  dishes  of  4.3  to  5.8  mm.  bottom 
thickness;  falls  of  22  to  34  in.  were  required  to  break  or 
crack,  compared  with  6  to  18  in.  for  enameled  earthenware, 
and  4  to  16  in.  for  crocker.v  of  the  same  or  greater  bottom 
thickness.  Culinary  ware  has  been  made  from  this  glass  and 
shown  to  give  more  rapid  baking  than  that  made  of  metal  or 
^^thenware. 

Steam-StoraKe    IndiiNtrial     Ijiiconiotlves 

Pireless  steam  locomotives,  in  which  steam  is  stored  under 
pressure   in   a   tank   taking   the   place   of   the   ordinary   boiler, 


.\     Tractor    «ith     One-Wheel     Drive 

An  electric  three-wheel  tractor,  designed  to  replace  team 
haulage  where  possible,  has  been  placed  on  the  market  by 
the  Couple-Gear  Freight-Wheel  Co..  of  Grand  Rapids,  Mich. 
The  tractor  is  approximately  the  length  of  a  team  and  wagon 
and  can  be  turned  in  less  space  (see  view).  The  motor  is  con- 
tained in  and  inclosed  l5y  the  forward  wheel  and  is  held 
rigidly  between  the  steering  forks,  so  that  the  wheel  revolves 
around  the  motor.     On  each  end  of  the  mote  shaft  is  a  small 


TRACTOR    WITH    SINGLE-WHEEL    DRIVE 

pinion  which  engages  with  a  circular  rack  fastened  inside  the 
rim.  Tractors  of  this  general  design  have  been  ussed  to  haul 
lumber  from  mill  to  yard  and  have  given  good  service.  The 
loads,    of    3    to    5    tons,    were    hauled    on    planking. 

In  producing  a  tractor  for  general  freight  haulage,  the 
manufacturer  proposes  that  one  tractor  be  used  in  con- 
nection with  two  wagons — one  wagon  being  loaded  while  the 
other  is  being  delivered  and  unloaded.  The  Radcaw  Lumber 
Co.,  of  Stamps,  Ark.,  states  that  on  May  1,  1915,  it  replaced  15 
mules  and  drivers  with  three  tractors.  Once  a  day  15  min. 
is  spent  in  oiling  the  machines,  and  at  night  the  batteries 
are  charged,  I  hr.  being  required  for  this  operation. 
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IIUSIN'KSS    SLOWIiY    IMl'KOVI.VU 

The  shock  given  to  business  in  May  was  perhaps  overcome 
in  June,  but  the  volume  does  not  increase  as  steadily  as  many 
believed  it  would.  There  seems  to  be  every  indication  that 
the  groundworii  has  been  prepared  for  the  most  prosperous 
year  in  tlie  hi.story  of  the  country.  There  were  large  crops 
last  year  and  they  were  sold  at  high  prices.  The  prospects 
are  that  the  crops  of  this  year  will  be  fully  as  remunerative 
to  the  farmer,  although  it  is  still  too  early  to  talk  of  the  corn 
crop,  and  besides,  industrial  activity  is  picking  up.  Still 
general  business  does  not  improve  as  was  e.\pected.  The  only 
explanation  of  this  is  that  people  are  either  saving  it  or  pay- 
ing their  debts,  and  the  former  is  the  more  probable.  The 
financial  situation  will  be  built  on  this  structure,  and  was 
never  so  sound  as  it  now  is.  With  the  steady  savings  of  a 
great  population  following  an  accumulation  of  capital  piled 
up  in  1914,  this  country  is  buying  back  from  Europe,  at  bar- 
gain prices,  securities  sold  thei-e  years  ago.  The  securities 
that  are  coming  back,  too.  are  not  being  paid  for  in  legal 
tender,  but  in  food  stuffs  and  munitions  of  war,  all  of  which 
are  commanding  high  prices. 

Foreign  business  has  been  large,  and  fortunately,  much  of 
it  has  been  for  staple  goods  and  not  for  war  munitions.  The 
car  equipment  companies  and  the  builders  of  motive  power 
have  had  a  number  of  orders  for  quantities  of  cars  and  loco- 
motives. Foreign  orders  are  likewise  resulting  in  American 
manufacturers  taking  up  new  ideas  of  work  and  effecting 
economies  therein.  The  enormous  orders  for  aeroplane  en- 
gines will  result  in  the  building  of  new  types  of  engines  on  a 
scale  hitherto  thought  out  of  the  question,  and  that  in  itself 
will  result  in  lowered  costs  and  make  possible  the  building 
of  better  high-speed  engines  than  ever  before.  A  Russian 
order  for  locomotives  required  copper  fire  box  lining,  and  al- 
though these  have  been  rolled  in  the  United  States  before 
they  have  not  been  of  arsenical  copper.  This  will  save  per- 
haps half  a  cent  per  pound  in  the  refining,  and  at  the  present 
price  of  copper  fully  a  cent  per  pound  in  the  deleterious  ma- 
terial   therein    contained. 

War  orders  have  been  just  as  large  as  ever,  but  few 
of  them  have  gone  forward.  It  is  impossible  to  secure  ma- 
chine tools  of  some  classes  within  six  months,  and  manu- 
facturers are  unwilling  to  make  any  contracts  for  forward 
delivery.  As  war  orders  continue  to  increase  the  number  of 
shops  turning  from  peaceful  pursuits  to  manufacture  weapons 
of  destruction  increase,  and  there  seems  to  be  no  limit  to  the 
manufacturing  establishments  taking  orders  of  this  character. 

The  iron  trade  has  increased  steadily,  and  some  of  the 
mills  are  no'w  operating  to  90%  of  capacity,  although  80% 
would  be  more  nearly  the  general  average.  It  is  noteworthy 
that  the  Steel  Corporation  has  put  in  operation  some  of  its 
plants  which  cannot  be  operated  at  a  profit  except  when  prices 
are  fairly  remunerative.  This  is  taken  by  the  trade  to  mean 
that    the    Corporation    sees    higher    prices    for    steel. 

The  demand  for  metals  continues  unabated,  but  the  ridic- 
ulously high  prices  which  were  current  early  in  June  have 
given  away  to  more  reasonable  quotations.  Spelter,  which 
went  up  to  29c.,  is  no'w  available  at  around  20c.  Lead  which 
sold  at  7c.  can  be  had  at  .5^*0.  Copp^'  ■^'hich  sold  at  20^2  0. 
has  dropped  otf  about  a  half  a  cent,  iff  brass  tubes,  rods,  and 
sheets,  tliere  is  much  irregularity,  and  practically  no  current 
quotations. 

Shipl)Uilding  work  is  extremely  active.  All  of  the  yards  on 
the  Atlantic  Coast  have  orders  which  will  keep  them  busy 
for  the  next  twenty-four  months,  and  quite  a  little  business 
has  been  taken  by  yards  on  the  Pacific  Coast.  The  Great 
Lakes  shops  also  are  busy,  either  repairing,  building,  or  cut- 
ting boats  in  two  so  that  thev  can  be  transported  through  the 
Welland  Canal  to  the  Atlantic  Seaboard. 

Contracting    work    has    not    been    so    active.      There    are    a 

freat  many  small  jobs  in  prospect,  but  the  larger  jobs  are 
eing  held  up  awaiting  more  definite  news  relative  to  finan- 
ceering.  At  least  one  contract  has  been  noted  where  the  con- 
dition precedent  to  the  beginning  of  the  work  was  that  the 
United  States  should  not  be  at  war  on  August  1.  Subway 
work  in  New  York  continues  on  a  fairly  active  scale,  and 
there  is  a  prospect  that  this  will  be  increased  later  in  the  sea- 
son. 

Rates  for  long-time  securities  are  higher,  and  while  it  is 
possible  to  obtain  money  in  abundance,  bankers  are  reluctant 
to  let  it  go  out  on  long-time  investments  for  municipal  pur- 
poses unless  4%  to  5^^%  can  be  had.  In  some  cases,  cities  are 
changing  their  financial  policy  by  issuing  serial  bonds,  which 
find  more  ready  favor  among  investors,  and  perhaps  much  of 
the  work  now  held  up  can  be  carried  forward  by  such 
schemes. 

Cement  prices  in  New  York  were  advanced  10c.  per  bbl.  to 
$1.42   July   1. 

Labor 

The  expected  shortage  of  labor  has  not  materalized  as  vet. 
There  is  considerable  apprehension  at  the  steel  mills,  but 
outside  of  one  or  two  instances  there  has  been  no  difficulty 
in  securing  all  of  the  needed  labor.  In  the  coal  mines  there 
is  some  shortage,  as  the  coal  trade  is  more  active,  due  to  barge 
export  trade.  Among  contractors  no  difllculty  has  as  yet  been 
experienced  in  securing  sufl^cient  men  to  do  the  work.  This 
applies  to  all  classes  of  laborers,  and  it  would  be  compara- 
tively easy  to  secure  a  large  number  of  workmen  at  $1.75  per 
day.  In  some  of  the  recent  subway  bidding  it  is  evident 
that  the  larger  companies  felt  that  labor  might  be  higher 
later  in  the  year,  as  their  figures  were  considerably  higher 
than  formerly.  Several  strikes  have  occurred,  which  indi- 
--ates  that  labor  is  better  employed.  The  fact  that  some  of 
ihem    were    quickly    stopped    and    others    nipped    in    their    in- 


fancy, indicates  that  the  wiser  counsellors  among  labor  lead- 
ers perceive  that  it  is  not  the  best  time  to  strike.  The  Chi- 
cago traction  strike  was  somewhat  of  a  political  affair,  and 
the  tieup  of  the  building  trades  in  that  city  is  not  especially 
remarkable  when  it  is  considered  that  there  has  been  nearly 
12  months  activity  in  those  trades.  A  threatened  strike  by  the 
clerical  force  of  the  New  Haven  R.R.  is  still  in  abeyance. 
Fancy  wages  are  being  paid  for  skilled  mechanics  having  the 
ability  to  operate  machine  tools,  and  .all  sorts  of  Inducements 
are  made  to  them  to  go  to  Great  Britain  and  work  or  to  go 
to  Canada.  In  this  line,  wages  have  risen  in  a  spectacular 
way.  There  is  every  reason  to  believe  that  from  now  on  the 
countries  at  war  will  produce  more  of  their  own  war  muni- 
tions than  they  have  in  the  past.  Whether  this  will  reflect 
on  the  American  output  or  not  is  another  question. 

CEMENT,    LI.ME    .VIVD    IIIIICK 

Portland  Cenirnt — The  consumption  of  cement  is  about 
SOi^'f  of  the  maximum  output.  Most  of  it  is  going  into  small 
work;  that  is,  aside  from  the  subways  in  New  York,  there  is 
very  little  large  work  going  on.  Railroads  are  doing  prac- 
tically nothing,  and  this  is  the  one  reason  why  business  in 
the  cement  trade  continues  so  dull.  The  advance  of  10c.  per 
barrel  made  earlier  in  the  month,  bringing  the  price  to  92c. 
New  York,  less  the  price  for  bags,  and  $1.32  the  price  with 
bags,  has  been  fairly  well  sustained,  most  of  the  smaller  com- 
panies being  out  of  the  market.  There  seems  to  be  very  good 
reason  to  believe  that  business  in  the  South  has  Improved 
to  a  much  greater  degree  than  was  thought  possible  when 
the  strenuous  competition  in  that  district  is  taken  into  con- 
sideration. In  the  West  there  has  been  some  excellent  trade 
from  the  road  builders.  In  the  East,  the  reluctance  of  the 
railroads  and  large  corporations  to  spend  money  has  been  a 
telling  factor,  but  at  the  same  time  highway  work  has 
taken  more  cement  than  usual.  In  the  west  prices  are  above 
5c.  per  bbl.  higher.  The  following  quotations  are  current  at 
the  points  named,  and  do  not  include  the  usual  charge  for 
bags: 

Chicago     $1.11    Boston    $1.16 

Detroit    1.20    Cleveland    1.20 

Jersey    City     0.74     Duluth    1.37 

New    York      0.93    Minneapolis    1.37 

St.     Paul     1.37.jPittsburgh     1.05 

Crushed  Stone — The  entrance  of  the  new  interests  in  the 
crushed  stone  business  into  the  New  York  market  has  brought 
about  demoralizing  conditions.  There  seems  to  be  no  price. 
It  is  more  a  question  of  getting  an  order.  Sales  have  been 
made  as  low  as  65c.  per  cu.yd.  delivered  alongside  of  dock. 
New  York,  and  when  the  difference  between  the  various  sizes 
is  taken  into  consideration,  even  lower  prices  in  proportion 
have  been  made.  The  market  seems  without  bottom,  and 
moreover,   there  is  practically  no  new  business. 

Gravel — Sellers  of  gravel  in  the  New  York  market  have  not 
met  the  competition  of  the  crushed  stone  men,  but  have  kept 
prices  fairly  steady  at  90c.  to  $1  for  subway  gravel.  The 
reason  for  this  is  the  long-time  contracts  made  for  some  sub- 
way gravel  at  higher  prices.  Many  contractors  prefer  to  use 
gravel  at  a  dollar  rather  than  crushed  stone  at   70c. 

Lime — The  market  is  steady  and  without  change.  Stand- 
ard 300-Ib.  special  finishing  sells  at  $1.55  to  $1.60.  Eastern 
common  sells  at  $1.15. 

Brick — The  manufacture  of  brick  in  the  Hudson  River  dis- 
trict is  about  70%  of  capacity.  The  stock  of  bricks  in  the 
yards  is  large.  Although  there  have  been  larger  stocks  in 
years  past,  the  stock  now  on  hand  would  be  enough  to 
break  the  market  under  ordinary  conditions.  Prices  are  not 
at  all  firm  at  $6 @ 6.50  for  Hudson  River  common  and  $6.25 
for  Raritan   River  brick. 

IROX  AXD  STEEL 
Pig  Iron — The  production  of  pig  iron  during  May  was 
larger  than  in  the  corresponding  month  last  year.  The  blast 
furnaces  of  the  country  are  running  to  80%  of  capacity,  prices 
are  firmei',  and  in  general  the  feeling  in  the  pig-iron  trade  is 
much  more  optimistic  than  a  month  ago.  Individual  sales 
have  not  been  large  but  have  been  numerous.  Blast  furnace 
interests  are  reluctant  to  sell  for  forward  delivery  unless 
premiums  above  present  prices  are  given.  The  demand  for 
steel-making  iron  is  relatively  more  active  than  foundry  iron, 
although  a  noticeable  improvement  in  inquiries  for  foundry 
brands  has  sprung  up  within  the  last  fortnight.  An  advance 
of  25c.  a  ton  in  the  price  of  southern  iron  brings  the  price  to 
$9.75,  and  is  the  important  price  change  of  the  month.  Basic 
iron  is  also  higher.  While  the  price  of  coke  is  only  10c.  per 
ton  higher  than  a  month  ago,  this  is  having  its  influence  in 
the  pig-iron  market.  Prices  in  lots  of  100  tons  or  over  at  the 
points  named  are  as  follows:  Cincinnati  Southern  Foundry 
No.  2.  $12.50  to  $13.  Cincinnati  Northern  Foundry  No.  2,  $13.75 
to  $14.25.  Cincinnati  Northern  Foundry  No.  3,  $13.50  to  $13.75. 
New  York  Northern  Foundry  No.  2X,  $14.25  to  $14.50.  New 
York  Northern  Foundry.  No.  2  plain.  $13.75  to  $14.  Southern 
Foundry  No.  2  in  the  New  York  market  is  $14.25.  In  Chicago, 
Northern  Foundry  No.  2  is  $13  to  $13.50.  In  Birmingham,  the 
principal  pig-iron  interests  report  that  they  have  no  iron  for 
sale  for  any  delivery  at  less  than  $10.  Other  interests  are 
quoting  $9.75  to  $10.  In  Pittsburgh.  Bessemer  iron  is  $14.65 
and  basic,  $13.55  for  July  and  .\ugust  delivery;  $13.65  to 
$13.70  for  delivery  over  the  second  half  of  the  year.  This  in- 
cludes the  95c.  freight  charge  from  the  valley  to  the  Pitts- 
burgh  district. 
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steel  RailH — Business  has  been  fairly  satisfactory,  and  the 
rail  mills  are  busier  than  at  any  time  in  the  last  year.  The 
Pennsylvania  order  for  upwards  of  130,000  tons  was  placed, 
and  this  order  included  some  12.'j-lb.  rails.  Other  railroads 
In  the  United  States  l>ougrht  sparingly,  it  is  true,  but  still 
there  was  a  fair  business  contracted.  Most  of  the  business 
aside  from  the  Pennsylvania  order  has  been  for  foreign  ac- 
counts. The  Russian  Government  lias  placed  some  orders, 
but  practically  all  of  the  business  from  Russia  has  been  of 
such  dilatory  nature  that  onl>'  the  most  patient  firms  are 
willing  to  continue  negotiations.  Some  orders,  particularly 
for  engines,  were  hanging  flre  for  several  months,  and  it  is 
creditably  reported  that  a  shell  order  was  delayed  six  weeks, 
due  to  a  small  difference  in  the  itleas  of  price.  The  French 
Government  has  purcliased  ,t  f.air  tonnage  of  light  rails.  The 
subway  and  elevated  lines  in  New  York  are  buying  small 
quantities  from  time  to  time  for  new  construction.  Prices 
i^or  lots  of  a  tliousand  tons  or  over  are  as  follows:  Standard 
sections  of  Bessemer,  $2S;  Open  Hearth,  $30,  both  per  gross 
ton  f.o.li.  Pittsburgh.  In  last  month's  issue  an  error  was  made 
in  stating  that-  Bessemer  and  open  hearth  rails  wrere  sold 
per  net  ton.  Girder  rails  in  30-ft.  lengths  are  $36.40  per  gross 
ton;  in  fiO-ft.  lengths,  $38.40  per  gross  ton.  both  f.o.b.  New 
York.  Other  quotations  f.o.b.  Pittsburgh  for  large  lots,  the 
prices  being  given   in  cents  per  lb.,  are  as   follows: 

Standard  sections,  1.25c.:  20  to  30  lb.,  1.15c.:  15  to  20  lb., 
1.20c.:  12  to  IS  lb.,  1.25c.;  S  to  12  lb.,  1.30c. 

Trnck  Supplies — The  picking  up  of  business  which  was 
noted  last  month  continues,  but  is  not  especially  active.  An 
advance  of  a  dollar  a  ton  in  tie  plates  is  noted,  the  price  in 
Chicago  being  $23.25  to  $24.25  per  net  ton.  Standard  railroad 
spikes  arc  $1.40  to  $1.50  Pittsburgh.  In  Chicago  prices  are 
quoted  at  $1.50,  track  bolts  and  square  nuts  $1.90  in  carload 
lot.  Angle  bars  are  likewise  quoted  at  $1.50.  These  prices 
are  per  lOO  lb.  It  is  reported  that  the  Baltimore  &  Ohio  re- 
centlv  bought  10,000  kegs  of  spikes. 

Strnetnral  Shapes — ■-A.n  advance  of  5c.  per  100  lb.,  which 
was  to  have  taken  place  on  July  1,  occurred  about  the  middle 
of  the  month.  Fabricating  orders  are  not  especially  large,  but 
there  is  a  great  deal  of  strength  in  the  market  for  shapes, 
due  to  a  demand  from  car  builders  and  shipbuilding  concerns. 
There  is  also  a  very  good  tonnage  just  now  being  shipped 
out  of  the  mills  for  the  new  Rapid  Transit  construction  in 
New  York.  Prices  as  stated  are  higher,  for  I-beams  3  to 
15  in.,  channels  3  to  15  in.,  angles  3  to  6  in.,  T's  3  in.  and 
over,  1.25c.  Other  quotations  include  I-beams  over  IS  in., 
H-beams  over  IS  in.,  channels  over  15  in.,  angles  over  14 
in.,    1.30c. 

Cutting  to  specified  lengths  is  charged  at  the  following 
rates:  3  ft.  to  2  ft.  inclusive,  25c.;  2  ft.  to  1  ft.,  50c.;  under 
1  ft.,  $1.55.  No  charge  is  made  for  cuttting  to  specified 
lengths  above  3  ft.  In  Pliiladelphia  the  base  price  is  $1.41, 
in  San  Francisco  $2.05  to  $2.10,  and  in  New  York  $1.42.  All 
these    prices   are   per    100    lb. 

Plates — The  activity  in  shipbuilding  yards  continues,  and 
within  the  last  month  there  have  been  a  number  of  orders 
placed  for  cars,  which  has  resulted  in  much  new  business 
for  plates.  All  of  the  larger  mills  are  holding  to  $1.20  Pitts- 
burgh for  plates,  and  some  of  them  state  they  will  not  accept 
orders  for  third-quarter  shipment  at  less  than  $1.25.  It  is 
evident  that  the  shipbuilding  yards  have  about  all  the  work 
they  can  take  care  of  for  the  next  two  years,  but  car  orders 
are  still  small.  The  price  of  plates  is  $1.20  to  $1.25  Pittsburgh, 
equivalent  to  $1.29  to  $1.34  Chicago,  $1.36  to  $1.41  Philadelphia, 
$1.37  to  $1.42  New  York.  All  of  these  quotations  are  per 
100  lb. 

Pipe — Business  has  been  more  active,  both  in  the  black 
and  galvanized.  Galvanized  pipe  is  selling  at  unheard  of 
prices,  and  as  a  further  effort  to  restrict  consumption  mills 
are  accepting  orders  only  on  the  basis  of  GO^yc  black  pipe 
and  40%  galvanized.  This  of  course  accounts  for  an  increase 
in  the  demand  for  black  pipe.  The  recent  decline  in  spelter 
may  bring  about  lower  prices  for  galvanized,  but  still  there 
is  little  likelihood  of  any  cheap  galvanized  pipe  for  some  time 
to  come. 

Black  Galvanized 

%-  to  2-in.  steel,  butt  welded 79%  571/2% 

2V(.-  to  6-in.  steel,  lap  welded 78%  56^4% 

7-   to   12-in.    steel,    lap   welded 76%  5414% 

At  these  discounts  the  net  prices  of  pipe  per  foot,  in  large 
in   lots  Pittsburgh,  are  as  follows: 


-Cents- 


Diameter      Black 


%-in... 
1-in.  .. 
I'A-in. 


2-in... 
2^-in. 


2.43 

3.57 

4.83 

5.77 

7.77 

12.87 

16.83 

23.98 


15.72 
25.44 
33.27 
47.41 


-Cents- 


5-in 32.56  64. 3S 

6-in 42.24  S3.52 

7-in 57.12  1.08 

S-in 60.00  1.13 

9-in 82.80  1.5G 

10-in 98.88  1.87 

11-in l.H  12.10 

12-ln 1.21  2.31 


-Cents  per  Pound- 


Large  lots 

Pittsburgh 

Black  'Galv. 


Warehouse  delivery 

New   York 

Black  'Galv. 


No.   10                         1.55  4.50                       

No.    12                         1.55  4.60                       

No.   14                          1.60  4.60                      

No.   16                          1.65  4.70  2.35  5.25 

Nos.   18  and   20        1.70  4.85  2.40  5.40 

Nos.  22  and  24        1.75  4.95  2.45  5.55 

No.   26                          1.80  5.20  2.50  5.75 

No.   27                          1.85  5.35  2.55  5.85 

No.    28                         1.90  5.50  2.60  6.00 

•Quotations  nominal. 

Cant-Iron    Pipe — Pipe    foundries  are    running  about     70% 

to    80*^     of    capacity.      There    was  a    fair    amount    of    export 

business  reported   from   the   Birmingham   district,  but   that   is 


retarded  on  account  of  the  high  freight  rate.  The  advance 
in  the  price  of  pig  iron  is  responsible  for  the  strength  in 
certain  markets,  such  as  Chicago,  but  the  entire  tendency 
seems  to  be  upward.  In  New  York,  Classs  A  pipe  and  gas 
pipe  is  $23.50  to  $24  per  net  ton,  while  Class  B  pipe  is  $22.50 
to  $23.50.  In  Birmingham,  4  in.  is  $20,  6  in.  and  upward,  $18. 
In  Chicago  prices  are  50c.  a  ton  higher  tlian  last  month, 
4  in.  being  held  at  $26;  6  io  12  in.,  $24;  16  in.  and  upward, 
$23.50.  For  Class  A  pipe  and  gas  pipe  $1  per  ton  extra  is 
charged.      All   of  these   prices   are   per   net   ton. 

Sheets — The  mills  are  operating  to  about  80%  of  capacity, 
•and  this  in  spite  of  the  fact  that  several  are  refusing  to 
make  contracts  for  galvanized  sheets,  practically  all  of 
them  holding  their  salesmen  down  to  confirmation  of  their 
orders  by  telegraph,  and  still  others  doing  everything  they 
can  to  discourage  sales.  The  price  of  No.  2S  galvanized  is 
5c.  per  lb.  at  the  mills.  This  is  a  difference  of  3c.  between 
galvanized  and  black,  compared  with  about  Ic.  ordinarily. 
That  trade  w^ill  quickly  turn  to  black  sheets,  or  stop  using 
sheets  for  the  time  being  as  much  as  possible,  is  admitted 
by  all  hands.  There  has  been  a  recent  drop  of  6  to  8c.  in 
the  price  of  spelter,  but  tliis  is  scarcely  enough  to  let  out 
the  galvanizing  mills.  If  the  price  drops  to  around  12  or  15c. 
there  is  no  doubt  that  prices  would  be  more  nearly  normal. 
Black  sheets  are  quiet,  altliough  the  falling  off  in  the  demand 
for  galvanized  has  resulted  in  a  heavier  increase  for  black. 
The  following  quotations  are  for  large  lots  of  sheets  f.o.b. 
Pittsburgh   and   small   lots   from    store    New    York: 


-Cents  per  Pound- 


Warehouse  delivery 

New   York 

Black  'Galv. 


2.35 

5.25 

2.40 

5.40 

2.45 

5.55 

2.50 

5.70 

2.55 

5. 85 

2.60 

6.00 

Large  lots 
Pittsburgh 

Black  *Galv. 

No.   10  1.55  4.50 

No.    12  1.55  4.60 

No.    14  1.60  4.60 

No.   16  1.65  4.70 

Nos.  IS  and  20      1.70  4.85 

Nos.  22  and  24      1.75  4.95 

No.    26  1.80  5.20 

No.   27  1.85  5.35 

No.   2S  1.90  5.50 

♦Quotations  nominal. 


Steel  Sheet  Piling — Prices  are  somewhat  higher,  at  $1.55 
to   $1.60   per   100   lb.   f.o.b.   Pittsburgh. 

Old  Materials — In  all  materials  the  market  appears  to  be 
considerably  better  than  a  month  ago.  There  have  been  nu- 
merous advances,  and  moreover,  customers  are  asking  for 
material.  Holders  of  scrap  are  not  disposed  to  let  go  of  it 
at  these  prices.  Then,  with  the  advance  in  pig  iron,  foundry- 
men  are  coming  into  the  market.  In  Ne^v  York  an  advance  of 
50  to  75c.  a  ton  in  No.  1  machinery  cast  is  noted,  and  stove 
plate  is  $1  per  ton  higher  than  a  month  ago. 

Per  Gross  Ton 

Heavy-melting   steel   scrap $9.00  to  $9.25 

Pipes    and    flues 8.25  to  S.50 

No.    1    railroad   wrought 10.50  to  10.75 

Stove    plate    8.75  to  9.25 

No.    1    machinery   cast 12.00  to  12.50 

Wrought    turnings    6.00  to  6.25 

The  principal  news  in  Chicago  market  is  much  larger 
buying  of  heavy  melting  steel  scrap.  Prices  are  unchanged, 
but  the  demand  is  far  more  active.  Then  there  has  been  an 
advance  of  50c.  per  ton  in  agricultural  malleable  and  one  of 
25c.  per  ton  in  railroad  malleable. 

Per  Gross  Ton 

Heavy-melting    steel     scrap ' $9.50  to    $9.75 

Per  Net  Ton 

No.    1    railroad   wrought $9.00  to    $9.25 

No.    2    railroad   wrought 8.25  to       8.75 

No.    1    cast   scrap 9.00  to       9.75 

Pipes    and    flues 6.25  to      6.75 

Agricultural    malleable    7.75  to       8.00 

Railroad  malleable    8.50  to       8.75 

The  Pittsburgh  market  is  dull.  The  demand  does  not  seem 
to  have  reached  there  yet,  and  although  there  is  an  advance 
of  25c.  a  ton  in  foundry  cast  and  a  similar  one  in  machine 
shop  turnings,  the  general  market  is  lifeless. 

Per  Gross  Ton 

Heavy-melting   steel   scrap $11.75 

Rerolling    rails     11.75  to    12.00 

No.    1    foundry    cast 12.25  to    12.50 

Old    car    wheels 11.75  to    12.00 

Machine    shop    turnings 8.00  to       8.25 

Railroad    malleable     10.50  to    10.75 

Chain — Prices  are  steady  and  without  change,  as  follows. 
These    prices  are  per   100   lb.,   f.o.b.   Pittsburgh: 


A    in $7.50 

Vi    in 4.95 

,"5    in 3.95 

%    in 3.40 

I'e    in 3.20 


Vz    and    ft    in $3.00 

%    and     U    in 2.90 

%     and    il    in 2.80 

%    ond     ig     in 2.70 

1    to    IM    in 2.60 


EXTRAS    TO    ABOVE    LIST    PER    -00    POUNDS 


i^-in.   and    H-in.. 
■fs-in.  and  larger. 


1.25 


1.75 


Wire — The  demand  for  wire  is  excellent,  and  it  is  prac- 
tically impossible  to  secure  any  immediate  delivery  of  barbed 
wire.  Consequently,  orders  on  this  product  are  being  turned 
down  dailv.  Prices  are  extremely  firm,  $1.35(fJ1.40  being 
asked   for  "annealed   fence   wire,   and   $1.60   for  painted   barbed 


Jitlv    1,    1915 


ENGINEERING     NEWS 


wire.  Galvanized  barbed  wire  and  fence  staples  are  $2.40,  but 
even  at  this  price  there  is  some  uncertalnt.v  about  KettinK  de- 
liveries. All  of  these  prices  are  f.o.b.  Pittsburgh  and  per 
100  lb.  Woven  wire  fencing  is  hieher,  beinp;  quoted  at  7'.l% 
off  in  carload  lots,  C89i  in  1000-rod  lots,  and  67%  in  small  lots, 
f.o.b.    I'ittsburgh. 

Merchant  Steel — Business  continues  to  improve,  especially 
for  small  lots  from  merchants'  store.  There  has  been  no 
chanpre  in  price,  but  it  is  probable  that  before  the  end  of  the 
month  an  advance  of  at  least  5c.  per  100  lb.  will  be  made. 
Quotations  froxn  jobbers'  store  in  New  York  are  as  follows: 

Cents 
per  Pound 
Refined  Iron: 

1  to  IT^  in.,  round  and  square .•. 1.85 

IV,  to  4  in.  X  %   to  1  in 1.85 

ife  to  4  in.  X  Vi  to  A  in 2.05 

Norway    bars    3.20 

Burdens   bar   iron    3.15 

Soft  steel: 

%  to  3  in.,  round  and  square 1.85 

1  to  6  in.  X  %   to  1  in 1.85 

1  to  6  in.  X  ^  and  A 2 .  00 

Rods — %   and   H    in 1.95 

Bands — IVi   to  6x,'a   in.  to  No.  8 2.15 

Beams  and  channels — 3  to  15  in 1.90 

Angles: 

3  in.  X  14   in.  and  larger 1.90 

3  in.  X  A   in.  and   hk   in 2.35 

1%  to  2?4   in.  X  A   in.  and  thicker 2.00 

1H4   to  2hi  in.  X   Vs   in 2.10 

1  to  1V4    in.  X   A    in 2.10 

1  to  IH   in.  X  %  in 2.15 

Tees: 

1%  to  2^6xU   in 2.05 

IVi   to   2V4xft    in 2.15 

3   in.   and   larger 1.35 

AVIre  Rope — Business  shows  some  increase,  but  the  demand 
is  not  vet  up  to  normal.  Discounts  are  unchanged  at  47  and 
57f  from  list  for  galvanized,  and  55  and  5%  for  bright.  At 
these  discounts  the  net  prices  of  wire  rope  at  the  mills  are  as 
follows: 


iiameter  in 
Inches 

, 1 

Cast  Steel 

2% 

$0.75 

2yi 

0.61 

2 

0.47 

0.39 

1  ^ 

0.28 

1% 

0.20 

0.06 


0.07 


0.08 


Preleht  Rates — The  freight  rates  on  finished  steel  products 
from  the  Pittsburgh  district,  including  plates,  structural 
shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvan- 
ized, wire  nails,  rivets,  spikes,  bolts,  black  sheets  (except 
planished),  chain,  etc..  are  as  follows,  in  cents  per  100  lb.: 
Boston,  18.9c.;  Buffalo,  11.6c.:  Baltimore.  15.4c.;  Cleveland, 
10.5c.;  Cincinnati,  15. Sc;  Chicago,  IS. 9c.;  Denver.  Colo.,  6S.6c.; 
New  Orleans,  30c.;  New  York,  16.9c.:  Philadelphia,  15.9c.; 
St.  Louis,  23.6c.;  Minnesota  and  St.  Paul,  32.9c.:  Pacific  Coast 
(all  rail),   80c. 

REINFORCING    M.\TERI.\I,S 


PRICE  PER  100  SQ.FT. 


, Plain 

Material 

Less  Than 

,  , Ga 

Ivanized , 

Less  Than 

Cross  Sec. 

Car  Lots 

Car  Lots 

Btyle 

Area  per 

Carload 

and  Over 

Carload 

and  Over 

No. 

Ft.  Width 

Lots 

10,000  Sq.Ft. 

Lots 

10,000  Sq.Ft. 

T4 

0.102 

$1.00 

$1.23 

$1.12 

$1.34 

6 

0.077 

0.80 

0,97 

0.89 

6 

0,058 

0.63 

0.77 

0.71 

tia 

0.041 

0.49 

0.60 

0.55 

0.66 

0.170 

1.69 

2.05 

1.88 

2.24 

24 

0.142 

1.46 

1.77 

1.62 

1.93 

25 

0.124 

1.29 

1.57 

1,43 

1.71 

t26 

0.110 

1.17 

1.42 

1.30 

1.55 

t27 

0.0S5 

0.96 

1.17 

1.07 

1.2s 

28 

0.066 

0.80 

0.97 

0.89 

1,06 

29 

0.049 

0.66 

0.80 

0.73 

0.87 

31 

0.261 

2.49 

3.02 

2.76 

32 

0.225 

2.16 

2.62 

2.40 

2.86 

33 

0.196 

1.93 

2.34 

2.14 

2.55 

34 

0.14C 

1.48 

1.80 

1.64 

1.96 

35 

0.109 

1.117 

1.42 

1.30 

36 

0.075 

0.S7 

1.05 

0.97 

1.15 

38 

0.380 

3.55 

4,30 

3.93 

t39 

0.325 

3.05 

3.70 

3.38 

4.03 

40 

0.283 

2.68 

3.25 

2.97 

41 

0.208 

2.05 

2.48 

2.27 

2.70 

42 

0.151 

1.55 

1.88 

1.72 

t43 

0.101 

1.10 

1.34 

1.23 

1.46 

Barn,  Conorete  Reinforcinu  —  A  tremendous  amount  of 
business  is  being  done  at  the  mills  tor  the  agricultural  imple- 
ment makers,  which  has  resulted  in  higher  prices.  This  car- 
ries with  it  an  advanced  quotation  for  reinforcing  bars  of  $1 
per  ton  at  the  same  mills.  The  demand  for  reinforcing  bars 
is  not  so  active  as  for  other  bars,  but  it  is  far  better  than  at 
any  time  in  the  last  year.  Prices  are  higher  as  stated  and 
are  quoted  as  follows: 


Mill  Shipments 
Pittsburgh 


-Cents  per  Pound- 


'Warehouse 
Pittsburgh 


2.05  to  2.10 
2.10  to  2.15 
2.25  to  2.30 
2.35  to  2.40 
•^.70  to  2.75 

ilhout 


Size 

%-in.    and    larger...  1.25 

%-in 1.30 

Vj-ln 1.45 

?&-ln 1.55 

^-in 1.83 

•Bars   from   warehouse  are   cut   to   deslreo   length 
extra  charge. 

CLAY  PRODUCTS 
Sewer  Pipe — There  is  a  great  deal  of  municipal  work  going; 
on,  and  as  a  result  quite  a  Hood  of  inquires  has  been  received. 
Sales  as  compared  with  the  same  period  a  year  ago  have 
shown  an  increase.  However,  prices  remain  unchanged,  the 
following  discounts  still  being  effective:  On  3  in.  to  24  in., 
80%  off  list;  27  to  30  in.,  70%;  30  to  36  in.,  65%.  At  these 
discounts,   prices  are  as  follows: 


S'ze 


PRICE  OF  SEWER  PIPE  PER  FOOT 
Size 


3-in $0.05 

4-in 0.05 

5-in 0.08 

6-in 0.08 

8-in 0.11 

10-in 0.16 

12-in 0.20 

15-in 0.27 


18-in $0.38 

20-in 0.45 

22-in 0.60 

24-in 0.65 

27-in 


30-in 1.05 

33-in 2.20 

36-in 2.45 

Flue    I/iniiiK — The   discount   on    this   material   remains   un- 
changed at  80%   oflC  list.     At  this  rate,  prices  are  as  follows: 

FLUE  LINING  PRICE  PER  FOOT 


Size 

4%xSM!-ln.  . 
4%xl3-in... 
7%x7^4-in. . 
8M!x8%-in.  . 
8^xl3-in.  . . 


Price 
per  Ft. 
,  .  .$0.07 
,  .  .  0.09 
.  ..  0.08 
.  .  .  0.09 
. ..    0.13 


Size 

8',4xl8-in. 
13xl3-in.. 
13xl8-in.  . 
18xl8-in.  . 


Price 
per  Ft. 
...$0.18 
.  .  .  0.17 
.  .  .  0.24 
. .  .    0.40 


METALS 

Copper — Dullness  marked  the  refined  copper  trade  more  or 
less  during  the  present  month.  At  times  however  activity 
was  apparent  and  prices  have  been  maintained  although  a 
tendency  toward  lower  prices  was  evidenced  on  more  than 
one  occasion.  Stocks  decreased  20,000,000  lb.  during  May  and 
refineries  are  not  increasing  their  output  as  rapidly  as  might 
be  but  a  substantial  increase  in  production  is  looked  for  in 
June.  Important  producers  expect  a  renewed  demand  for 
electrolytic,  as  the  nations  at  war  are  making  inquiries  for 
large  amounts.  Exports  of  copper  since  June  first  were  14,- 
400  tons  while  imports  at  ports  in  the  United  States  were 
3140  tons  of  copper.  Prices  have  fluctuated  from  181,4  to 
25%c.  the  latter  price  being  the  quotation  at  the  close  01 
the   market   on   June   26. 

Tin — Deliveries  of  tin  into  the  New  York  market  have 
been  larger  during  June.  The  demand  on  the  whole  has  been 
good  and  prices  have  remained  high  after  the  advance  re- 
ported last  month.  England  placed  an  embargo  on  ship- 
ments of  tin  plate  to  Denmark,  Norway,  Sweden  and  Holland 
resulting  in  maintaining  prices.  This  caused  consumers  to 
make  inquiries  for  both  spot  and  future  shipments.  The  sta- 
stistical  position  of  tin  on  Julv  1  is  likely  to  be  favorable  as 
the  outlook  is  that  Atlantic  Coast  deliveries  may  reach  2800 
tons  and  importations  on  the  Pacific  Coast  about  1000  tons. 
This  indicates  heavv  American  consumption.  The  suggestion 
is  made  that  advances  made  in  prices  in  London,  due  to  the 
embargo  announcement  will  result  in  American  producers  en- 
tering the  breach  and  supplying  the  neutral  countries  affected 
by  the  order.  This  should  force  American  consumers  to  im- 
port larger  stocks  of  tin.     Spot  tin  is  quoted  at  41c.,  New  York. 

Lead — The  market  has  been  very  active  during  the  past 
month.  Prices  advanced  steadily  until  June  15  since  which 
time  a  slight  reaction  has  developed.  Italy  has  an  inquiry  out 
for  2000  tons  and  it  is  expected  contracts  will  be  closed  soon. 
Prices  went  as  high  as  8c.  but  toward  the  end  of  the  month 
the  situation  warranted  prices  on  a  basis  of  5%  to  6c.  Specu- 
lation entered  into  the  rise  and  those  who  were  responsible 
for  the  advance  are  now  selling  af  the  lower  prices. 

Spelter — Prices  reacted  after  the  sensational  advance  last 
month.  The  heavv  buying  resulted  in  an  actual  advance  to 
27c  This  was  ma'inlv  due  to  concentrated  buying  by  Amer- 
ican manufacturers.  It  is  said  that  about  100.000  tons  entered 
into  the  recent  transactions.  Toward  the  end  of  June  the 
reaction  brought  spot  spelter  as  low  as  17c.  to  18c.  but  many 
transactions  involving  small  lots  are  reported  at  20c. 

MISCELL.VNEOUS 
Rniln-ar  Ties — Because  of  the  long  period  of  dullness  in 
this  market,  dealers  feel  confident  that  the  railroads  will 
soon  place  some  orders  and  expect  that  business  will  pick 
up  during  the  month  of  July.  First-class  standard  ties  7x9 
in.xS  ft.  6  in.  sell  at  73c.,  and  6x8  in.xS  ft.  at  60c.,  these  prices 
being  fob.   New   York. 

Asphaltum — .4.  considerable  amount  of  work  is  now  being 
done  in  the  State  of  Florida,  and  highway  bonds  for  $1,200,000 
have  been  issued  in  two  of  the  counties.  The  price  of  Mexican 
asphaltum  is  $13.50  per  net  ton.  packed  in  wooden  barrels 
f.o.b.   refineries. 

Chemicals — The  demand  for  ammunition  has  worked  a  rev- 
olution in  the  chemical  industry  and  has  caused  some  prices 
to  go  to  almost  unheard  of  levels.  Calcium  hypochlorite  sells 
at  ihic.  to  H4c.  per  lb.  f.o.b.  maker's  works.  Alumina  sul- 
phate is  strong  and  will  continue  at  a  high  level  as  long  as 
the  phenomenal  dtmand  continues  for  sulphuric  acid.  The 
price  is  $1.65.  For  alumina  ferric  sulphate  $1.50  is  demanded. 
Liquid  chlorine  sells  at  10c.  per  lb.  maker's  works. 
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HAIL  WAYS — STEAM    AND    ELECTRIC 

Mainc^ — Skowhegan  &  Athens  Electric  R.R. — Plans  are  be- 
ing considered  by  this  company  for  the  construction  of  an 
electric  railway  irom  Skowhegan  to  Athens,  about  12  miles. 
H.  J3.  Trueworthy,  George  F.  Ayer  and  James  Chapman, 
Athens,  arc  interested. 

.MaMMiiolinselts — Bay  State  St.  Ry. — This  company  has  ap- 
plied to  the  Citv  Council  of  Revere,  Mass.,  for  permission  to 
reconstruct  its  line  on  Revere  St.  from  Pierce  to  Bellevue  St. 
R.  S.  Goff,  Boston,  is  Vice-Pres.  and  Gen.  Mgr. 

•+*Xew  York,  N.  Y.— (Borough  of  Queens)— (Official)— The 
contract  for  the  grading  and  masonry  work  on  Section  2  of 
the  New  York  Connecting  R.R.  has  been  avi'arded  to  WILSON 
&  ENGLISH,  50  Church  St.,  New  York,  for  the  first  section  of 
this  contract  and  to  P.VTRICK  McMANUS,  INC.,  Philadelphia. 
l^enn  ,  for  the  second  section.  A.  C.  Shand,  Broad  St.  Station, 
Philadelphia,  is  Ch.  Engr.,   Southern   Division.     Noted   May   20. 

JVew  York — The  Chamber  of  Commerce,  Troy,  N.  T.,  is  con- 
sidering plans  for  the  construction  of  an  electric  railway  from 
Troy    to    Rensselaer. 

New  Jersey — Easton  &  Washington  Traction  Co. — Plans 
are  being  prepared  by  this  company  for  the  extension  of  its 
line  to  Hackettstown  and  Lake  Hopatcong,  about  19  miles. 
W.  O.  Hay,  Easton,   Penn.,  is  Secy.,  Gen.  Mgr.  and   Pur.  Agt. 

New  .lersey — Public  Service  Ry. — This  company  has  been 
granted  permission  to  double  track  its  line  on  Raritan  Ave., 
Raritan.  N.   J.     R.   B.   Danforth,  Newark,   is   Gen.   Mgr. 

Peunsylvania — Pennsylvania  R.R. — This  company  contem- 
plates the  construction  of  a  new  branch  freight  line  into 
Steelton,  Penn..  along  the  bed  of  the  old  Pennsylvania  Canal. 
A.  C.  Shand,  Philadelphia,   is  Ch.   Engr. 

Maryland — Chesapeake  &  Curtis  Bay  R.R. — This  company 
has  been  incorporated  to  construct  a  belt  line  from  the  pier 
of  the  United  States  Asphalt  Refining  Co..  on  the  north  side 
of  Curtis  Bay,  northerlv  and  easterly  to  the  Baltimore  &  Ohio 
R  R.  tracks  in  East  Brooklyn,  Baltimore.  Richard  D.  Upham, 
New  York,  and  J.  Cookman  Boyd,  John  H.  Zink,  G.  Aubrey 
Beard   and  Richard   B.  Pue  are   the   incorporators. 

•West  Virginia — White  Sulphur  &  Huntersville  R.R. — This 
company  plans  to  construct  an  electric  railway  to  connect 
White  Sulphur,  Montague,  Mapledale.  Divide,  Alvon  and  Shry- 
ock,  about  27  miles.     T.  J.  Shryock,  Baltimore,  Md.,   is  Pres. 

North  Carolina — Statesville  Air  Line  R.R. — Preliminary  ar- 
rangements are  being  made  and  work  will  soon  be  started  by 
this  company  on  the  construction  of  its  proposed  railway  from 
Statesville  to  a  point  between  Harmony  and  Houstonville.  D. 
M.   Ausley  is   Treas.  and  Gen.   Mgr. 

Georgia — North  Georgia  Mineral  R.R. — This  company  is 
making  surveys  for  the  construction  of  a  railway  from  At- 
lanta to  Warfords  Crossing.  W.  J.  Morrison,  Alex.  C.  King 
and  J.  J.  Spalding,  Atlanta,  are  interested. 

Florida — W.  S.  Gardner.  Secy.,  Arcadia  Board  of  Trade,  is 
negotiating  with  a  view  to  the  construction  of  a  railway 
from  Arcadia,  via  the  Everglades  to  the  eastern  coast  of 
Florida. 

Florida — St.  Petersburg  &  Gulf  Ry. — This  company  con- 
templates the  extension  of  its  electric  railway  from  St. 
Petersburg  to  Pinellas  Park  and  Clearwater,  Fla.  W.  M. 
Mosedale,   St.   Petersburg,   is  Ch.    Engr. 

Alabama — Peoples  R.R. — Plans  are  being  considered  by 
this  company  for  the  extension  of  its  line  from  Fairhope  to 
Robertsdale,    Ala.,    about  14    miles. 

Alabama — W.  W.  Shortridge  and  associates  have  applied  to 
the  City  Council  of  Birmingham,  Ala.,  for  a  franchise  to  con- 
struct an  electric  railway  from  Birmingham  to  the  Warrior 
River.      Noted  June   24. 

+Mis8issippi — Meridian  &  Memphis  Ry. — This  company  has 
awarded  a  contract  to  C.  G.  KERSHAW  &  CO..  Birmingham, 
Ala.,   for  the  completion   of  its  line  to  Meridian. 

Mississippi — Yazoo  ,&  Southern  R.R. — This  company  has 
been  organized  to  construct  a  railway  from  Yazoo  City  to 
Carthage,  Miss.,  about  62  miles.  George  U.  Nichols  and  S. 
Murphy,    Chicago,    111.,    are   Dirs. 

Kentucky — Charles  Edwards,  representing  White  &  Co., 
Chicago.  111.,  has  secured  the  right-of-way  from  John  W. 
Overall  for  the  construction  of  an  electric  railway  from  Leba- 
non to  Smithville.  It  is  stated  that  the  proposed  railway  will 
connect  with  the  Nashville,  Chattanooga  &  St.  Louis  Ry.  at 
Lebanon,  which  will  later  be  electrified. 

+Kentucky — Louisville  &  Nashville  R.R. — This  company 
has  awarded  a  contract  to  GRANT  MASON,  Pineville,  Ky.,  for 
the  extension  of  its  Martins   Fork  line  to  Grays  Branch. 

Ohio — Western  Ohio  R.R. — This  company  is  considering 
plans  for  the  extension  of  its  electric  railway  from  St.  Marys 
to  Minster,  Ft.  Loramie  and  Covington.  J.  W.  S.  Riegle, 
Findlay,  is  Ch.  Engr. 

Indiana — Public  Utilities  Co. — This  company  has  been 
granted  a  franchise  to  extend  its  Main  St.  line  in  Evansville, 
Ind.     A.  C.   Blinn,   Evansville,   is  Vice-Pres.  and  Gen.   Mgr. 

Illinois — The  residents  of  Stevensonville,  a  suburb  of 
Bloomington,  III.,  have  petitioned  the  City  Commission  to  con- 
struct an  electric  railway  to  that  part  of  the  city.  A  loop 
system  bv  which  the  West  Washington  and  Miller  Park  lines 
of  the  Bloomington  St.  Ry.  can  connect  with  a  line  through 
Stevensonville  is  proposed.  A.  G.  Erickson,  Comr.,  is  trying 
to  interest  the  Bloomington  &  Normal  Ry.  &  Light  Co.  in  the 
project. 

Illinois — -Aurora,  Mendota  &  Western  Traction  Co. — The 
City  Council  of  Aurora,  111.,  has  granted  a  franchise  to  this 
cornpany  to  construct  an  electric  railway  through  the  city. 
This  is  part  of  a  proposed  line  to  connect  Bristol,  Piano,  Sand- 
wich, Leland,  Earleville,  Mendota  and  Princeton.  Noted 
Apr.   15. 

Illinois — Calhoun  County  Ry. — This  company  plans  to  con- 
struct an  electric  railway  from  Pearl  to  Golden  Eagle,  111. 
John  E.  Melick,  Kampsville,  is  interested. 

+Illinois — New  York,  Chicago  &  St.  Louis  Ry. — The  con- 
tract for  filling  on  the  Chicago  track  elevation  work  has  been 
awarded  bv  this  company  to  P.  T.  CLIFFORD  &  SON,  Val- 
paraiso, Ind.     E.  E.  Hart,  Cleveland,  Ohio,  is  Ch.  Engr. 


Knn.sas — Hutchinson  Interurban  Ry. — This  company  plans 
to  extend  its  line  on  Second  St.  from  Main  to  Walnut  St., 
Hutchinson,  Kan.  James  E,  Humbert,  Hutchinson,  is  Gen. 
Mgr.   and   Pur.  Agt. 

Kansas  —  Southwestern.  Interurban  Ry.  —  This  company 
plans  to  extend  its  electric  railway  from  Winfield  to  Al- 
bright Gardens,  near  Oxford.  S.  M.  Bradley;  Winfield,  is  Ch. 
Engr. 

Arkansas — A  company  is-  being  organized  to  construct  a 
railway  from  Huntsville  Ark.,  to  a  connection  with  the  St. 
Louis  &  San  Francisco  R.R.,   about   15   miles. 

Arkansas — Boyd  Mayo  and  D.  J.  Clotworthy,  Turner,  and 
J.  F.  Watkins,  Postelle,  are  interested  in  a  project  to  con- 
struct a  railway  from  Turner  to  Postelle,  Ark.,  about  10 
miles. 

Washington — A  project  to  construct  a  belt  railway  to  con- 
nect with  tlie  trackage  of  different  piers  owned  by  the  Port  of 
Seattle,  is  being  considered,  by  the  Commission.  J.  R.  West  is 
Ch.   Engr.   of  Comn. 

Oregon — Oregon-Washington  R.R.  &  Navigation  Co. — Plans 
are  being  made  by  this  company  to  construct  an  extension  to 
its  line  from  Riverside  to  Crane  Creek  Gap.  Ore.,  about  30 
miles.      J.   R.   Holman,   Portland,    Ore.,   is   Ch.    Engr. 

Oregon — Southern  Pacific  Co. — Plans  are  being  considered 
by  this  company  for  the  electrification  of  its  line  from  White- 
son  to  Corvallis,  Ore.,  about  4S  miles.  William  Hood,  San 
Francisco,  Calif.,  is  Ch.  Engr, 

California — Castro  Point  Ry.  ^&  Terminal  Co. — This  com- 
pany has  been  granted  permission  to  construct  a  two-mile 
railway  along  the  waterfront  in  Richmond,  Calif.  Estimated 
cost,    $90,000.      Blake   Bros,    is   interested. 

California — Tidewater  Southern  Ry. — This  company  will 
extend  its  railway  through  Ceres  to  Turlock,  Calif.  J.  H. 
Wallace.   Stockton,  is  Cli.   Engr. 

Alberta — Athabasca  &  Ft.  Vermilion  Ry. — This  company 
has  started  surveys  for  the  construction  of  its  proposed  rail- 
way from  Athabasca  to  Trout  Lakes  and  Ft.  Vermilion,  about 
300    miles.     Noted  Apr.   29. 

Manitoba — H.  W.  Adcock,  Winnipeg,  is  interested  in  the 
project  to  construct  a  gasoline-operated  street  car  line  from 
Winnipeg  to  Transcona. 

LIGHT,  HEAT  AND  POWER 

Sorrento,  Maine — It  is  reported  that  the  town  is  consider- 
ing the  installation  of  an  electric-lighting  system. 

Brandon,  Vt. — It  is  reported  that  the  Hortonia  Po'wer  Co., 
Brandon,  has  applied  to  the  Public  Service  Commission  for 
authority  to  increase  its  capital  stock,  and  to  issue  $600,000 
in  bonds.  The  company  plans  to  build  a  power  house  in 
Hortonville. 

Hartford,    Conn The    Hartford    Electric     Light    Co.      has 

taken  out  a  permit  for  the  construction  of  a  brick  and  steel 
substation   on   Vandyke  Ave.      The  estimated   cost  is   $7000. 

Felts  Mills,  N.  Y. — (Official) — See  item  under  "Miscellane- 
ous.* 

+New  York,  N.  Y. —  (Borough  of  Bronx) — Bids  were  received 
June  21  by  the  Department  of  Education  for  heating  and 
ventilating  apparatus  in  new  Public  School  55,  St.  Paul's  PI. 
between  Park  and  Washington  Ave.,  Borough  of  the  Bronx,  as 
follows:  Blake  &  Williams,  $68,690;  D.  J.  Rice,  $70,653;  Raisler 
Heating  Co..  $73,000;  LESLIE  &  TR.A.CY.  220  West  42d  St., 
New  York,  $66,530  (awarded  contract);  Wells  &  Newton,  $6S,- 
S41. 

Stockport,  N.  Y.  —  The  Public  Service  Commission  has 
granted  a  franchise  to  the  Albany  Southern  R.R.  Co.  to  build 
transmission  lines  and  install  a  distribution  system  for  fur- 
nishing electricity  to  the  town  of  Stockport.  George  F.  Silvia, 
Albany,   is  Elec.   Supt   of  the  Albany  Southern   R.R.    Co. 

+Philadelpbia,  Penn. —  (Ofiicial) — The  Board  of  Public  Edu- 
cation has  awarded  contracts  in  connection  with  the  construc- 
tion of  new  wings  to  the  John  Hay  School  as  follows:  Heat- 
ing and  plumbing.  S.  FAITH  &  CO.,  2427  Pennsylvania  Ave., 
Philadelphia,  at  $15,777  and  $3867  respectively;  electrical 
work,  J.  F.  BUCHANAN  &  CO.,  122S  Race  St.,  Philadelphia, 
$2666;  ventilating.  WALTERS.  PURKS  &  MELLON,  1835  Lud- 
low  St.,    Philadelphia,    $1285.      See    item    under    "Buildings." 

Smethport,  Penn. — The  Borough  Council  has  granted  a 
franchise  to  the  Kane  Electric  Light  &  Power  Co.,  Kane,  to 
extend  its  transmission  lines  to  Smethport  to  furnish  elec- 
tricity to  the  town. 

Norton,  Va. — It  is  reported  that  the  Norton  Coal  Co.  will 
rebuild  its  power  house  which  was  recently  destroyed  by 
fire   at    a    loss   of   about    $25,000. 

Spring  Hope,  N.  C. — The  Eastern  Carolina  Light  &  Power 
Co.,  Spring  Hope,  will  establish  a  hydro-electric  plant  on  the 
Tar  River,  and  will  build  transmission  lines  to  several  neigh- 
boring towns.  The  plant  will  eventually  develop  2000  hp., 
the   first    installment    to    be   a    250-hp.    unit. 

Tuscaloosa,  .\la. — The  Birmingham-Tuscaloosa  Ry.  &  Util- 
ities Co.,  Birmingham,  plans  to  construct  a  gas  holder  with  a 
capacity  of  100.000  cu.ft.,  in  Tuscaloosa.  The  company  will 
also  lay  new  mains. 

•New  Orleans,  La. — The  lowest  bid  received  June  9  by  the 
Board  of  Commissioners,  Port  of  New  Orleans,  for  electric 
cranes  for  the  cotton  warehouses  was  that  of  the  Hauling  Co., 
of  Milwaukee,  Milwaukee,  Wis.,  at  $65,800.  Bids  were  re- 
ceived at  the  same  time  for  three  horizontal  boilers  for  the 
cotton  warehouse  from:  John  H.  Murphy  Iron  Works,  $6440; 
Walsh  &  Weidner  Boiler  Co.,  .$6190;  Casey-Hagis  Co..  Chatta- 
nooga, Tenn..  $7200;  A.  Baldwin  &  Co.,  Ltd.,  $S03S.  Bids  were 
referred  to  the  consulting  engineers.     Noted  May  27. 

Batesville,  Ind. — See  item  under  "Water  Supply-Irrigation." 

Elgin,  III. — James  B.  Dibelka,  State  Arch..  130  North  Fifth 
Ave.,  Chicago,  is  reported  to  be  preparing  plans  for  the  con- 
struction  of  a   power  house   for  the   State   Hospital   at   Elgm. 

Mechanicsburif,  III.- — It  is  reported  that  the  Decatur  Ry.  & 
Light  Co.,  Decatur,  will  extend  its  lines  to  Mechanicsburg  to 
supply   electricity   to  the  town. 
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AVniitomii,  AVIs. — Bids  will  be  received  until  7:30  p.m..  July 
2,  liv  C.  T.  Tavlor,  Clk.  of  School  Bd.,  for  heating  plant  for 
the  pulilic  school  building.  W.  G.  Kirchoffer.  Madison,  is 
Kngr. 

AVIItun  .liinctiou.  loivn — (Official) — The  City  of  Wilton  con- 
templates the  Installation  of  additional  M:eneratinK  machinery 
in  the  municipal  electric-IiKht  plant.  David  G.  Fisher  &  Co., 
Davenport,  is  Kngr.-in-Charge.     Noted  Jlay  27. 

Lakeflelil,  Minn. — The  citizens  have  voted  to  issue  $31,000 
in  bonds  for  the  purpose  of  installing  an  electric-light  and 
power  plant. 

AVnrren,  Minn. — The  Electric  Llcrht  &  Water  Commission  is 
considerinK  plans  to  double  the  output  of  the  municipal  elec- 
tric-light plant.  W.  R.  Haney  is  Mgr.,  Supt.  and  Cont.  Agt.  of 
the  plant. 

BiirliuKton,  Kan The  Excelsior  Milling  Co..  Burlington,  is 

considering  the  establishment  of  .a  hydro-electric  plant  on  the 
Neosho  Kiver. 

Botin'orth.     Mo Henrici,     Kent     &    Lowry,     Reserve    Bank 

Bldg.,  Kansas  City,  has  been  engaged  to  prepare  plans  for 
the  construction  of  the  proposed  electric  light  plant  in  Bos- 
worth. 

Rule,  Tex. — The  Board  of  Local  Improvements  is  consider- 
ing the  installation  of  an  electric-light  plant  in  Rule.  The 
estimated  cost  is   $10,000. 

Bosivell,  Okla. — The  town  is  considering  the  installation  of 
a  municipal  electric-light  plant.  The  estimated  cost  is  $14.- 
000. 

BracebridBC,  Out. — It  is  reported  that  the  Hydro-Electric 
Commission,  Bracebridge.  will  rebuild  its  dam  at  Bayville, 
Ont.      The   estimated    cost   of    the    work    is   $12,000. 

Pentlcton,  B.  C. — It  is  reported  that  the  city  will  spend 
about  $6000  in  improving  and  extending  the  electric-lighting 
system. 

BRIDGES 

Knosburg  FalLs,  Vt. —  (A  correction) — Wo  are  advised  that 
In  the  list  of  bidders  for  a  bridge  at  Enosburg  Falls,  noted  in 
the  issue  of  June  17,  the  bid  given  as  that  of  the  Concrete- 
Steel  Engineering  Co..  at  $12,045.  should  have  been  credited 
to  the  Rennell  Construction  Co..  New  York.  The  Concrete- 
Steel   Engineering  Co.  is  consulting  engineer  only. 

Boston,  Mass. — Press  reports  state  that  the  Boston  Elevated 
Ry.  Co.  plans  to  construct  a  railway  bridge  over  the  Mystic 
River. 

Bridgeport,  Conn. — At  the  election  held  June  20  the  citizens 
voted  in  favor  of  constructing  bridges  at  East  Washington 
Ave.   and   Grand    St. 

+Mancliester,  Conn. — The  contract  has  been  awarded  to 
the  STANDARD  ENGINEERING  CO.,  Albany,  N.  T.,  for  the 
construction   of  a   bridge  over   the    Hockanun    River. 

New  York,  Sf.  Y. —  (Borough  of  Bronx) — The  War  Depart- 
ment has  authorized  the  Public  Service  Commission  to  build 
a  new  bridge  across  the  Bronx  River  at  Westchester  Ave. 
The  plans  call  for  a  bridge  with  a  clearance  of  61  ft.  above 
mean  high  water.  The  river  above  Westchester  Ave.  will  be 
closed  to  navigation  by  masted  vessels  unable  to  pass  under 
the  proposed  bridge.  F.  J.  H.  Kracke  is  Comr.  of  Bridges. 
Noted  June   17. 

I'tica,  !V.  Y. — The  City  Council  has  voted  to  construct 
bridges  over  the  Mohawk  River,  at  North  Genesee  St.  and 
Miller   Rd. 

Trenton,  N.  J. — The  New  Jersey  Harbor  Commission  has 
filed  a  report  with  the  United  States  Army  Engineers  con- 
demning the  old  Central  R.R.  bridge  over  Newark  Bay  con- 
necting Elizabeth  and  Bayonne.  To  replace  the  present  bridge 
would   cost   the   railroad   approximately    $2,000,000. 

Easton,  Penn. — Bids  will  be  received  until  July  2  by  the 
Board  of  Commissioners  of  Northampton  County  for  the  con- 
struction of  County  Bridge  No.  179.  over  Oughoughton  Creek 
in  Washington  Township.     H.  C.  Dilliard  is  County  Engr. 

+Grove  City,  Penn. —  (OflRcial) — The  Board  of  Commis- 
sioners of  Mercer  County  has  awarded  the  contract  for  the 
construction  of  the  Pine  Ave.  Bridge  over  Wolf  Creek,  Grove 
Citv,  to  the  PENN  BRIDGE  CO..  Beaver  Falls,  at  $6150.  Other 
bidders  were:  Canton  Bridge  Co.,  Canton.  Ohio,  $7987;  Farris 
Bridge  Co.,  Pittsburgh,  $7541;  T.  F.  Hungiville.  Smethport, 
$8120;  F.  S.  Wilson.  Kittanning,  $7874.  H.  C.  Comstock  is  Clk. 
of  Comrs.     Noted  June  10. 

■A^PhiladelpIiia,  Penn. —  (Official) — Bids  will  be  received  im- 
til  noon,  July  S,  by  M.  L.  Cooke,  Dir.  Dept.  of  Pub.  Wks.,  for 
the  construction  of  three  bridges,  one  each  on  line  of  Fifth 
St.,  Third  St.  and  Fisher  Ave.  Plans  and  specifications  are  on 
file  at  the  office  of  "Engineering  News,"  36th  St.  and  10th  Ave. 
Seranton,  Penn. — Press  reports  state  that  Charles  E. 
Ryder,  Ch.  Engr.  of  the  State  Water  Supply  Comn.,  has  recom- 
mended that  the  Delaware  &  Hudson  Co.  be  compelled  to  re- 
build its  South  Washington  Ave.  railway  bridge.  The  bridge 
is  too  low,  and  fails  to  conform  in  other  respects  to  the 
specifications  of  the  Water  Supply  Commission.  The  ap- 
proximate   cost    was   $25,000. 

Somerset,  Penn. — Bids  will  be  received  until  1:30  p.m.,  July 

7,  by  the  Board  of  Coinmissioners  of  Somerset  County  for  the 
construction  of  five  stone  or  concrete  bridges.  Jacob  Koonta 
is  County  Controller. 

Bonling;  Green,  Va. — (Official) — Bids  will  be  received  until 
noon.  July  8,  by  the  Board  of  Supervisors  of  Caroline  County 
for  the  construction  of  the  following  bridges:  One  145-ft. 
steel  bridge  over  the  South  River;  a  44-ft,  span  over  Tem- 
ples Mill  Stream;  a  36-ft.  span  over  Big  Swamp,  and  a  60-ft. 
bridge  over  Smoots  Mill  Pond.  The  last  three  will  be  of  rein- 
forced concrete  with  plain  concrete  substructures..  G.  P.  Cole- 
man,   Richmond,    is    State    Highway    Comr. 

Ricliniond,   Va. — Bids    will    be    received    until    11    a.m.,    July 

8,  by  G.  P.  Coleman,  State  Highway  Comr.,  for  the  construction 
of  a  71-ft.  steel  bridge  over  the  Cranes  Nest  River  between 
Wise  and  Dickenson  Counties,  and  an  81-ft.  bridge  over  the 
Cranes  Nest  River  in  Dickenson   County. 

Hunting-ton,  \V.  Va. — Bids  will  be  received  until  July  6  by 
the  Cabell  County  Court  for  the  construction  of  a  bridge  over 
the  right-of-way  of  the  Chesapeake  &  Ohio  Ry.  near  Mud 
River. 


l^ewisburK',  AV.  Va. — Press  reports  state  that  bids  will  bo 
received  until  July  G  by  J.  S.  Crawford,  Clk.  of  County  Court, 
for  constructing  three  concrete  or  steel  bridges,  two  20-ft. 
and  one  Ifi-ft.  span. 

Gultport,  MlHN. — Bids  will  be  received  until  July  5  by 
John  J.  Murphy,  Clk.  Bd.  Supv.,  for  constructing  Rutland 
Bridge  over  the  Big  Biloxi  River  near  Wortham  on  the  public 
road    from   Gulfport    to   Bend. 

Knoxville,  Trnn. —  I'ress  reports  state  that  the  Commis- 
sioners of  Knox  County  contemplate  an  expenditure  of  $21,700 
for   repairing   county    bridges. 

Frankfort,  Ky. — Bids  will  be  received  until  July  6  by  the 
County  Clerk  for  constructing  a  70-ft.  steel  bridge,  16-tt. 
wide,   f.o.b.,   Paducah. 

+Clneinnati,  Ohio. — The  contract  for  the  construction  of  the 
Park  Ave.  Bridge  over  Kemper  Lane  has  been  awarded  to 
D.  P.  FOLEY.  Cincinnati,  at  $125,355.  Noted  May  20  and 
June   17. 

+ClevelDnd,  Ohio — The  Board  of  Control  has  awarded  the 
contract  for  the  construction  of  a  concrete  culvert  over  Doan 
Brook    in    Rockefeller   Park   to   C.   A.   WHITE   CO.,   at   $15,300. 

Cleveland,  Olilo — Bids  will  be  received  until  10  a.m.,  July  14, 
by  E.  G.  Krause,  Clk.  of  the  Cuyahoga  County  Comrs.,  for 
the  construction  of  a  reinforced-concrete  pipe  bulkhead,  per 
report  No.  3537.     W.  A.  Stinchcomb  is  Engr. 

+Dayton,  Oliio — The  Board  of  Commissioners  of  Mont- 
gomery County  has  awarded  contracts  for  the  Harshmanville 
Bridge  over  the  Mad  River  to  FRANCIS  MINXIGAN.  at  $11,889 
for  the  concrete  substructure,  and  to  the  CENTRAL  STATES 
BRIDGE  CO.,  Indianapolis,  Ind.,  at  $11,100  for  the  steel  super- 
structure. 

Vounestoivn,  Ohio — (Official) — Bids  will  be  received  until 
10  a.m..  July  14,  by  the  Board  of  Commissioners  of  Mahoning 
County  for  repairing  and  rebuilding  the  pavement  of  the 
South  Ave.  Bridge,  Youngstown.  Frank  H.  Vogan  is  Clk.  of 
Comrs. 

+BroTvn8ville,  Ind. —  (Official) — The  Board  of  Commission- 
ers of  Union  County,  Liberty,  has  awarded  the  contract  for 
the  construction  of  an  extension  and  approach  to  a  bridge 
over  the  Whitewater  River  at  Brownsville  to  the  VINCENNES 
BRIDGE    CO.,    Vincennes,    at   $7084.      Noted   June    17,. 

Fonler,  Ind. — Bids  will  be  received  until  Julv  6  by  the 
Commissioneis  of  Benton  County  for  the  construction  of 
three   concrete   bridges.      W.    Mankey   is   County   Audr. 

Indianapolis,  Ind. — The  Board  of  Public  Works  has  ap- 
proved plans  of  the  Candalia  R.R.  for  the  extension  of  the 
Vincennes  and  St.  Louis  Division  Bridges  across  the  White 
River. 

+Grand  Rapids,  Midi. — The  Board  of  Public  Works  has 
awarded  contracts  for  the  construction  of  the  Coldbrook 
Creek  Culvert  and  a  bridge  at  First  St.,  N.  W.,  to  the  CAR- 
PENTER CONSTRUCTION  CO.,  at  $3800  and  $2433  respec- 
tively. 

Lansing,  Mich. —  (Official) — Bids  will  be  received  until  noon, 
July  9.  by  Frank  F.  Rogers.  State  Highway  Comr.,  Lansing, 
for  the  construction  of  six  trunk  line  highwav  bridges,  from 
40  to  130  ft.  long. 

Sioux  City,  Iowa — The  City  Council  contemplates  the  con- 
struction of  a  concrete  bridge  over  the  Sioux  River  at  North 
Riverside. 

Hartland,  Minn. — Bids  will  be  received  until  July  12  by 
Frederick  Tavis,  County  Audr.,  for  the  construction  of  State 
Bridge  No.  1814.  including  the  removal  of  the  present  bridge 
and   the   maintenance    of  a   temporary   crossing. 

+Kansas  City,  Kan. — The  City  Commissioners  have  award- 
ed the  contract  for  the  construction  of  a  reinforced-concrete 
viaduct  at  18th  St.  over  the  Union  Pacific,  and  the  Chicago, 
Rock    Island    &    Pacific   R.R.    to    the    AMERICAN    STEEL    CO., 

at  $115,800. 

Madison,  Neb. — Bids  "will  be  received  until  1  p.m.,  July  6, 
by  the  Board  of  Commissioners  of  Madison  County  for  the 
construction  of  one  60-ft.  and  one  24-ft.  bridge,  both  in  Fair- 
view  Precinct.     W.   T.  Hodson  is  County  Clk. 

Bi.sniarck,  IV.  D Bids  will  be  received  until  July  8  by  T.  E. 

Flaherty,    County    Clk.,    for    the    construction    of    seven    rein- 
forced-concrete   culverts. 

Janieston-n,  IV.  D. — Bids  will  be  received  until  July  2  by 
Andrew  Blewitt,  County  Clk.,  for  the  construction  of  rein- 
forced-concrete  culverts. 

Williston,  N.  D. — Bids  will  be  received  until  July  15  by  M. 
H.    Aaon,    County   Audr.,    for   the   construction    of   bridges   for 

one  year. 

+Jeflferson  City,  Mo. — The  Commissioners  of  Cole  County 
have  awarded  the  contract  for  constructing  a  bridge  across 
tVie  Moniteau  River  west  of  Marion  between  Cole  and  Moniteau 
Counties  to  the  KANSAS  CITY  BRIDGE  CO.,  Kansas  City,  at 
$5779.  Other  bidders  were:  Miller  &  Borcherding,  St.  Louis, 
$6500;  Missouri  Bridge  &  Iron  Co.,  $6285;  Illinois  Steel  Bridge 
Co.,  $5978;  Vincennes  Bridge   Co.,   $5876. 

Dallas,  Tex. — An  election  will  be  held  July  24  to  vote  on 
the  question  of  issuing  $150,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  bridge  across  the  Trinity 
River  at  the  Commerce  St.  Crossing.     Noted  June  24. 

Ft.  Worth  Tex. — The  Commissioners  Court  of  Tarrant 
County  contemplates  an  expenditure  of  approximately  $8<)00 
for    the    reconstruction    of    the    Park    St.    Bridge. 

+Houston,  Tex. — The  contract  for  the  construction  of  a 
railroad  bridge  over  the  Brazos  River  for  the  Houston,  Rich- 
mond &  Western  Traction  Co.  has  been  awarded  to  the  FED- 
ERAL BRIDGE  CO.,  Des  Moines,  Iowa,  at  $56,000. 

+I.aredo.  Tex. — ^(Official) — The  Street  and  Bridge  Commit- 
tee of  the  City  Council  has  awarded  the  contract  for  the  con- 
struction of  two  reinforced-concrete  bridges  over  Zacate  and 
Chacon  Creeks  to  A.  G.  RANNEY,-  San  Antonio,  at  $11,555. 
Other  bidders  were:  Topeka  Bridge  &  Iron  Co.,  $12,251;  Mas 
&  Vasquin,  $13,250;  C.  Jeffries,  $15,300.  J.  S.  Westbrook  is 
Chn.  of  Com.     Noted  June  3. 
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Chnllis,  Idnho— At  a  recent  election  the  citizens  of  Custer 
County  voted  in  favor  of  issuing  $35,000  in  bonds,  the  proceeds 
of  which  will   be   used  for  constructing  five   steel   bridges. 

+MnTliel<],  AVnuh. —  (Omcial)^The  contract  for  constructing 
the  stee"l  bridge  across  the  Cowlitz  Kiver  at  Mayfield  has  been 
awarded  to  the  BEERS  BLUG.  CO.,  Portland,  Ore.,  at  $2S,SSS. 
In  all,  21  bids  were  received.  Noted  Jan.  28  and  .lune  3. 
•  Seattle.  Wnxli. — The  Board  of  Public  Works  has  instructed 
the  City  Engineering  Department  to  begin  the  construction, 
bv  dav  labor,  on  the  approaches  of  the  Salmon  Bay  Bridge 
across'  the  Lake  Washington  Canal.  The  City  <-Ouncil  has 
appropriated  $90,000  for  the  work.     Noted  June  10  and  17. 

<ieattle,  AVaoh. — Bids  will  be  received  until  10  a.m..  July  12, 
bv  the  Board  of  Commissioners  of  King  County  for  the  con- 
struction of  the  Fall  City  Bridge.  It  wUl  be  of  steel  with 
concrete  piers.  The  estimated  cost  is  $27,000.  A.  P.  Denton 
is  County   Kngr.      Byron   Phelps  is  Clk.   of  Comrs. 

COI.IMBIA    RIVER    INTERTSTATE    BRIDGE 

The  itemized  bids  for  various  contracts  awarded  for  the 
construction  of  the  Interstate  Bridge,  illustrated  on  p.  l^li, 
"Engineering  News."  June  24,  across  the  Columbia  Riyei , 
connecting  Portland,  Ore.,  and  Vancouver,  Wash.,  are  as  fol- 
lows: 

Superstructure  metal  work  of  the  main  river  bridge- 


United    States    Steel    Products 
Co. 

Manufacture  and  Delivery 
12,924,000        lb.        truss 

spans    2.59c. 

S22,000  lb.   towers 3.43c. 

620,000   lb.    rails,    etc...     2.755c 
318,000   lb.   sheaves....  10c 
2  motors    (lump    sum). 

6  switchboards    (lump 
sum)     

7  gasoline       engines 
(lump   sum) 


Porter  Bros 
Erection 
1,924,000        lb.        truss 
spans 


822,000    lb.    towers.  .  .  . 

620,000   lb.    rails,   etc..  . 

318,000    sheaves 

2  motors  (lump  sum). 
4325     6  gasoline   engines.... 

Electric  wiring  (lump 
sum)     

Operator's  house 

Gate  tender's  house... 

621  cu.yd.  counter- 
weights     


436 


0.55c. 
0.90c. 
0.40c. 
1.25c. 
$200 
200 

3100 
2100 
700 


Extended    totals $417,316 

Extended    totals.  .. 
Superstructure  metal  work  to  sloughs — 

Northwest   Steel    Co.  Porter  Bros 

Manufacture  and  Delivery  Erection 

3,191.000    lb.    metal 2.55c.     3,191,000    lb.    metal.. 

259,000   lb.    rails 3.00c.     259,000   lb.    rails 


Extended    totals $89,140         Extended    totals. 

Substructure — Pacific  Bridge  Co. 


Main    River   Bridge 

53.50   cu.   pier   shafts..  $9.00 
109,000    lb.    reinforcing 

metal     -03 

15,810   cu.yd.    bases....  12.00 

418  cu.vd.  buried  piers  12.00 

77,900   lin.ft.    piles .46 

5900  lin.ft.  dolphins...  9.25 
105   M.    ft.    b.m.    timber 

ferry    30.00 

16,000    cu.yd.    riprap...  2.05 

34,000   sq.yd.   mattress.  .70 


Sloughs 
2480   cu.yd.   pier   shafts 
34,000     lb.     reinforcing 

metal     

2000  cu.yd.   bases 

894   cu.yd.   buried   piers 

58,100   lin.ft.   piles 

11,000    cu.yd.    riprap... 
21,000  sq.ft.  mattress.. 


Extended   totals  , 

(Riprap)     $319,415         Extended  totals  ,,,„„„ 

(Mattress)    310,S25  (Riprap)      $119,579 

Embankment  of  Union  Ave.  Approach — United  States  Steel 
Products  Co. 

93,000   cu.yd.    embankment    in    place ^^'o?* 

3000    cu.yd.    ditches ■§■; 

38,000   sq.yd.   slabs 

1900   cu.yd.   rock   fills 


2.00 


Extended     totals     $1-58,214 

Reinforced-Concrete    Floor    and    Pavement    on    Steel    Struc- 
tures— Porter  Bros. 

21,264    sq.yd.    bitulithic    pavement ^?'fn 

3254    sq.yd.    sidewalk    slabs ^10 

21   cu.yd.    hand    rails 30-00 

2  bronze   lamp  standards 44. uu 


$82,803 


Extended    totals 

+I,ebiinon.  Ore. —  (Official) — The  contract  for  the  construc- 
tion of  a  bridge  across  the  South  Forks  of  the  Santiam  River 
has  been  awarded  to  the  PACIFIC  IRON  WORKS,  Portland 
at  $13,461.  Other  bids  were:  Portland  Bridge  Co.,  $14,200 
Beers  Bldg.  Co.,  $14,776:  Illinois  Steel  Bridge  Co.,  $15,3.S0 
Portland  Bridge  &  Iron  Co.,  $15,506;  E.  E.  Davis  Co.,  $16,386 
A.  C.  O'Neil,   $16,694.     Noted  June   17. 

Portland,  Ore. — The  City  Engineer  is  preparing  plans  for 
the  construction  of  the  Union  Ave.  Viaduct  over  the  tracks 
of  the  Oregon-Washington  R.R.  &  Navigation  Co.  The  esti- 
mated cost  is   $50,000. 

Hanford,  Calif Bids   will  be   received   until  July   6   by   the 

Clerk    of  the   Board   of   Supervisors    for   the   construction    of  a 
reinforced-concrete  bridge  over  the  Cross  Creek. 

^Martinez,  Calif. — The  contract  for  the  construction  of  a 
drawbridge  on  Borden  Rd.  over  the  San  Joaquin  River  has 
been  awarded  to  the  TIBBITS-PACIFIC  CO.,  San  Francisco, 
at   $140,000. 

Meridian.  Calif. — Press  reports  state  that  bids  will  be 
asked  at  once  for  rebuilding  the  bridge  of  the  Northern  Elec- 
tric Co.  across  the  Sacramento  River  at  Meridian.  The  bridge 
was  damaged  by  floods  last  winter.  The  estimated  cost  of 
repairs  is  $75,000,  which  will  be  divided  among  the  railway 
companies,   Sutter  and   Colusa   Counties. 

•Needles,  Calif. — The  following  are  the  bids  received  by 
Cate  Sells,  Comr.  of  Indian  Affairs,  Washington,  D.  C,  for  the 


construction  of  a  steel  bridge  over  the  Colorado  River  at 
Topock,  Ariz.,  near  Needles:  Kansas  City  Structural  Steel  Co., 
Kansas  City,  Mo.,  $61,950;  Ross  Construction  Co.,  Sacramento, 
Calif.,  $94,872;  Security  Construction  Co.,  Los  Angeles,  Calif., 
$71,859;  Graff  Construction  Co..  Seattle,  Wash.,  $83,150;  S.  B. 
Harding,  Chicago,  111.,  $78,900  (informal):  Virginia  Iron  Co., 
Roanoke,  Va.,  $70,100;  Missouri  Valley  Bridge  &  Iron  Co., 
Leavenworth,  Kan.,  $71,100;  Omaha  Structural  Steel  Works, 
Omaha,  Neb.,  $85,334;  California  Construction  Co.,  San  Fran- 
cisco, Calif.,  $72,500;  Midland  Bridge  Co.,  Kansas  City,  Mo., 
$73,900.     Noted  Apr.  15  and  June  3. 

San  Jose,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors,  Santa  Clara  County,  until  July  6  for  the  con- 
struction of  concrete  bridges  over  Permanente  Creek,  San 
Thomas  Creek  and  Calabasas  Creek  on  the  Homestead  Rd. 
H.    A.    Pfister    is    Clk.    of   Bd. 

+  Sauta  Rosa,  Calif. — The  Board  of  Supervisors  of  Sonoma 
County  lias  awarded  the  contract  for  the  construction  of  a 
bridge   over   Dry   Creek  to   D.   B.   ALBERS,   at   $8691. 

North  Timiskaming,  Que. — Bids  will  oe  received  until  July 
12  by  R.  C.  Desrochers,  Secy.,  Dept.  of  Pub.  Wks.,  for  the 
construction  of  the  superstructure  of  a  four  span  bridge  over 
the   Quinze   River. 

LanNing,  Ont. — The  York  Township  Council  is  considering 
plans  for  the  construction  of  a  concrete  bridge  on  Lansing 
Side  Rd.,  at  an  estimated  cost  of  $5000. 

+Toronto,  Ont. — The  Board  of  Control  has  awarded  the 
contract  for  the  construction  of  the  concrete  substructure 
and  the  floor  of  the  Strachan  .\ve.  Bridge  to  RODERICK 
CAMPBELL,  at  $23,045,  and  the  contract  for  the  steel  super- 
structure to  the  DOMINION  BRIDGE  CO.,  at  $5091.  Noted 
June   10. 

Daupliin,  Man. — Bids  will  soon  be  received  for  the  con- 
struction of  a  100-  or  a  150-ft.  reinforced-concrete  bridge 
over  the  Valley  River.     J.  A.  Gorley  is  Clk. 

WATER  SUPPLY — IRRIG.\TION 

.\thol.  Mass. — The  construction  of  a  3,000,000-gal.  reservoir 
is  favored  by  Herbert  L.  Hapgood,  Chn.  Water  Comrs. 

+Dartmouth,  Mass. — The  contract  has  been  awarded  to 
A.  WILLIAMS  &  CO.,  3  Cattinij  St.,  Boston,  at  $33,153,  for 
furnishing  and  laying  water   mains.     Noted   Oct.    8. 

+-^Barker.  N.  Y. — The  contract  has  been  awarded  to  B. 
MOLINARI  &  CO.,  453  North  St..  Rochester,  at  $19,780,  for  lay- 
ing 4V.  miles  of  c.-i.  water  mains,  standpipe  and  sand  filter, 
and  re"servoir.  Charles  C.  Hopkins,  Cutler  Bldg.,  Rochester, 
is  Engr.     Noted  Feb.  11  and  Apr.  1. 

Leniston,  N.  Y. — According  to  press  reports  an  election  will 
be  held  to  vote  on  the  question  of  issuing  $39,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  the  construction  of 
fire  protection  and  a  water-supply   system.     Noted   Feb.   26. 

Lookport,  N.  Y. — All  bids  received  June  7  by  the  Board  of 
Water  Commissioners  for  laying  water  mains  were  rejected. 
Noted  June   24. 

New  York,  N.  Y. —  (Official) — Bids  will  be  received  until  11 
a  m  ,  July  7,  by  Charles  Strauss,  Pres.,  Bd.  of  Water  Supply, 
Municipal  Bldg.,  for  erecting  at  shafts  No.  11  and  21,  Catskill 
Aqueduct,  drainage  equipment  for  unwatering  the  tunnel  and 
its  shafts. 

New  York,  N.  Y. —  (Official) — Bids  will  be  received  until  11 
a.m.,  July  7,  by  Charles  Strauss,  Pres.  Bd.  of  Water  Supply, 
Municipal  Bldg.,  for  furnishing,  delivering  and  installing 
racks,  shutters,  screens,  lifters  and  other  apparatus  in  gate 
chambers  at  Ashokan,  Kensico  and  Hill  View  reservoirs. 

-A-New  Y'ork,  N.  Y. — (Official) — Bids  were  received  June  22 
for  constructing  a  coagulating  plant  in  Mt.  Pleasant  under 
Contract  No.  159,  as  follows:  Guarantee  Construction  Co.,  140 
Cedar  St.,  New  York,  $21,480;  James  McArthur  Co.,  $32,875; 
F.  N.  Lewis,  $27,150;  Snare  &  Triest,  $29,850;  M.  L.  Bird, 
$37,000;  H.  H.  Vought  &  Co.,  $21,871;  N.  E.  Construction  Co., 
$29,327;  Charles  Meads,  $27,117.     Noted  June  10. 

New  York,  N.  Y. —  (Official) — Bids  were  received  June  22 
by  the  Board  of  Water  Supply  for  furnishing  and  delivering 
and  installing  bronze  or  steel  ladders  and  nozzles  from  Charles 
Meads,  $23,280,  and  the  Concord  Construction  Co.,  38  Park 
Row,  New  York,  $22,565.     Noted  June  10. 

+  lVew  York,  N.  Y. —  (Boroughs  of  Manhattan  and  the  Bronx) 
—  (Official) — The  contract  has  been  awarded  to  the  BUILDERS' 
IRON  FOUNDRY,  Providence,  R.  I.,  at  $18,850,  by  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity  for  furnishing 
venturi  meter  tubes  and  recording  apparatus  for  connections 
from  the  Catskill  supply.     Noted  June  24. 

New  York,  N.  Y (Borough  of  Brooklyn)  —  (Official) — Bids 

will  be  received  by  William  Williams,  Comr.,  Water  Supply, 
Gas  and  Electricity,  Municipal  Bldg..  Manhattan,  until  2  p.m., 
July  12.  for  making  the  necessaiy  alterations  and  improve- 
ments at  new  Utrecht  Pumping  Station.  Ave.  V  and  East  14th 
St.,   and  converting  same   into  a  distribution   station. 

Patchogue,  N.  Y. — The  citizens  contemplate  establishing  a 
fire  district  in  West  Patchogue  at  an  estimated  cost  of  $60,000. 
Walter  E.   Sexton.   Mineola,  is  Engr. 

•f^liock  Haven,  Penn. — (OflBcial) — Bids  were  received  June 
14  for  constructing  storage  dam  No.  1  on  McElhattan  Run, 
as  follows:  CHARLES  DUGAN,  Williamsport,  $8716  (awarded 
contract);  C.  J.  Carroll,  $10,976;  John  C.  Schrade,  $11407;  Mc- 
Nervey  Construction  Co.,  $10,903;  R.  B.  Taylor,  $8521';  Otto 
Paving  &  Construction  Co.,  $10,792;  E.  C.  Williams,  $.'1276; 
Fogel  &  Co.,  $10,078;  Cecil  N.  Harrart,  $8849;  Horn  &  Devling, 
$11,340.     H.  P.  Shoemaker  is  City  Engr.     Noted  May  27. 

+Frederick.  Md.— The  contract  has  been  awarded  :o 
BRADY  BROS.,  Frostburg,  at  $4153,  by  the  city  for  construct- 
ping  a  pipe  line  from  Pishing  Creek  to  the  citj'.  Contracts 
for  pipe  and  valves  were  awarded  to  R.  D.  WOOD  &  CO., 
Philadelphia,  Penn.,  for  valves  and  to  H.  C.  BROOKS  Martins- 
burg,  W.  Va.,   at  $11,304   for  pipe.     Noted  Oct.    29  and  May   13. 

Mnten-an,  W.  Va. — Bonds  for  $12,000  have  been  voted  by 
the  citizens,  part  of  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  filtration  plant.  J.  S.  Albert  is  Town 
Recdr. 

■fWalterboro,  S.  C. — The  contract  has  been  awarded  to  the 
HUGHES  ARTESIAN  WELL  CO.,  Charleston,  for  driving  a 
1600  ft.  artesian  well  and  for  pipe.     Noted  Feb.  18  and  Apr.  22. 
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CartersTtlle,  Gn. —  (Oflicial) — An  election  will  be  held  July 
17  to  vote  on  the  question  of  issuing  $r)Ono  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  extension  of  the  water 
and  Are  protection  systems.     W.  W.   Doniel   is  City   Kn^r. 

Dnn-Hon,  «a. — The  citizens  voted  against  issuinf?  $20,000  in 
bonds,  the  proceeds  of  which  was  to  have  been  used  for  the 
extension  of  the  water  system.     Noted  May  27. 

.McCihee,  AIn. — Improvements  will  be  made  to  the  water 
system  and  eleotric-light  plant  at  an  estimated  cost  of  $6!>,000, 
bonds  for  which  have  been  voted.  J.  J.  Simmons  is  Mayor. 
Noted  Mar.  25. 

Mnryville.  Tenn. — Bids  will  be  received  until  July  7  by  the 
city  for  the  construction  of  a  water  svstem  including  a  fil- 
tratiot,  plant.  Sanuifl  Everett  is  Mayor  and  R.  C.  Huston  & 
Co..Fall.s  lildg-..  Memphis,  is  Engr.  Noted  Mar.  25  and  Apr.  29. 
A.slitaliiiln,  Ohio — The  Council  contemplates  issuing  bonds 
for  $L'.'iO,uOO,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of  a  water   system. 

+Cinoinnnti,  Ohio — (Official) — The  contract  lias  been  award- 
ed to  M.  J.  McCarthy,  Cincinnati,  at  $23,735,  for  laying  water 
mains  in  Eighth  St.,  Broadway  and  Reading  Rd.  for  the  high 
pressure  fire  service  Oth.-r  bidders  were:  Kirchner  Sons  Co., 
$26,090;  H.  V.  Crumlev.  $29,100;  M.  P.  Quill,  $2S,370;  Thomas 
P.  StracVc,  $32,245.  Edward  P.  Durr  is  Secy.,  Dept.  of  Pub. 
Safety.     Noted  June   17. 

+Clnelnnati,  Ohio — The  contract  has  been  awarded  to  M.  F. 
QUILL.  Cincinnati,  at  $24,324.  by  the  city  for  laying  c.-i.  water 
mains  in  Tennessee  Ave.     Noted  June  17. 

+Clevelnnd,  Ohio — The  contract  has  been  awarded  to  the 
CLEVEL.VND  MACADAM  CO..  at  $20,450,  by  the  Board  of 
Control  for  furnishing  sand  and  gravel  for  the  Division  Ave. 
filtration   plant.     Noted   May  6. 

Knst  Liverpool,  Ohio — (Offlcial) — It  is  stated  that  bids  will 
be  received  in  July  for  tlie  construction  of  a  water  system. 
Bonds  for  $375,000  have  been  voted.  Chester  &  Fleming, 
Pittsburgh,    Penn.,    is    Engr.      Noted    June    3. 

Grafton,  Ohio — It  is  reported  that  C.  J.  Fitzgerald,  Elyria, 
is  interested  in  the  construction   of  a  water  system. 

$<hndyside,  Ohio — Bids  will  be  received  until  July  9  by  the 
Board  of  Trustees  of  Public  Affairs  for  constructing  a  water 
system.     Fred  McConn  is  Clk.     Noted  Feb.  25. 

Bate.Hville.  Ind. — Bids  will  be  received  until  2  p.m.,  July  2, 
by  the  Batesville  Water-Works  Co.  for  constructing  an  earth 
dam  250  ft.  long  by  12  ft.  high  with  a  reinforced-concrete 
face  and  for  laying  5000  ft.  of  S-in.  c.-i.  water  mains  and 
constructing  9000  ft.  of  electric  transmission  line.  Charles 
Brossmann.    Indianapolis,    is   Engr.      Noted   June    4. 

Manrelona.  Mich. — Bonds  for  $15,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system. 

.\tklnson.  111. — A.  M.  Morgan,  Chicago,  is  preparing  plans 
for  the  construction  of  a  water  system.  The  estimated  cost 
is    $1S.000. 

Chicaso,  III. — Bids  will  be  received  until  11  a.m.,  July  S, 
by  the  Department  of  Public  Works  for  furnishing  a  water- 
tube  boiler  with  super-heaters  at  Central  Park  Ave.  pumping 
station  No.  5. 

Warsaw,  IH. — Extensions  will  be  made  to  the  water  system 
at  an  estimated  cost  of  $19,000.  A.  M.  Morgan,  Chicago,  is 
Engr. 

+Fond  dii  L,ac,  Wis. — The  contract  has  been  awarded  to 
the  AMERICAN  CAST  IRON  PIPE  CO.,  Minneapolis,  Minn., 
at  $16,000,  for   furnishing  c.-i.  water  pipe. 

^ladison.  "Wis. — The  Water  Department  contemplates  laying 
feeder  mains  at  an   estimated   cost   of   $10,000. 

Sank  City,  Wis. — The  citizens  contemplate  spending  $10,000 
for   the    construction    of   a    water   system. 

Chariton,  Iowa — Plans  have  been  prepared  by  M.  G.  Hall, 
Centerville,  for  the  construction  of  a  Tsrater  svstem.  The 
estimated   cost   is    $65,000.      Noted   Oct.    1. 

Ft.  Dod^e,  Iowa — The  city  contemplates  calling  an  elec- 
tion to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  "will  be  used  for  the  improvement  of  the 
water  system.     'W.  L.  Tang  is  City  Clk. 

Keota,  Iowa — C.  P.  Chase.  Clinton,  is  preparing  plans  for 
the  construction  of  a  "water  system. 

+Anrora.  Minn. — Contracts  have  been  awarded  to  SHARP 
&  McGUIRE  for  drilling  a  10-in.  well  and  to  MICHAEL  BOT- 
LAN.  Virginia,  at  $9480,  for  laying  water  mains. 

+CampbeII,  Minn. — (Offlcial) — The  contract  has  been  award- 
ed to  WARD  &  WEIGHTON,  Sioux  City,  Iowa,  at  $4180.  for 
constructing  a  pressure  "water  svstem.  J.  F.  Druar,  Com- 
mercial  Bldg.,   St.   Paul,   is  Consult.   Engr. 

Duluth,  Minn. — The  Buffalo  Meter  Co.,  Buffalo,  N.  T..  at 
$4320,  was  low  bidder  for  furnishing  SOO  water  meters.  Noted 
June  10. 

+Moorehead,  Minn. —  (OfBcial) — The  contract  has  been 
awarded  to  the  AMERICAN  BRIDGE  CO.,  Minneapolis,  at 
$18,000,  by  the  City  Clerk  for  constructing  a  300.000-gaI. 
elevated  steel  tower.  Edward  P.  Burch,  Plymouth  Bldg., 
Minneapolis,   is  Consult.   Engr.      Noted  June   17. 

Thief  River  Falls,  Minn. — Bids  will  be  received  until  8  p.m., 
July  6,  by  E.  J.  Overland.  Citv  Clk.,  for  furnishing  material 
and  for  the  repair  of  SOOO  ft.  of  6-in.   water  mains. 

Sterling,  Neb. — The  citizens  voted  against  issuing  bonds 
for  $15,000,  the  proceeds  of  "which  was  to  have  been  used 
for  the  installation  of  a  water  system.  Noted  May  6  and 
June  10. 

Canova,  S.  D. —  (Official) — Bonds  for  $9500  have  been  sold, 
the  proceeds  of  which  will  be  used  for  the  construction  of  a 
water  system.  H.  H.  Schulte  is  Town  Clk.  Noted  May  20 
and  June   3. 

Cheyenne,  Wyo. — Bids  will  be  received  until  noon,  July  6, 
by  J.  J.  Sho"walter.  City  Clk.,  for  constructing  a  rapid-sand 
filtration  plant  at  Round  Top  reservoir.  The  estimated  cost 
is   $70,000.      R.   D.   Goodrich  is   City  Engr. 

Powell,  Wyo. — Bids  will  be  received  until  July  6  by  W.  A. 
Deming,  Town  Clk.,  for  constructing  a  gravity  water  system.  —  1 


The  work  Includes  seven  miles  of  10-ln.  supply  line  and  three 
miles  of  distribution  lines.  G.  H,  Setham,  Denver,  Colo.,  Is 
Engr.  Noted  Nov.  5  and  Mar,  18,  ,  .  = 
FrombcrK,  Mont. — Bonds  for  $17,500  have  been  voted  by 
the  citizens  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of   a   water   system.      B.   ""     

Noted  Feb.  11  and  Mar.  11. 


I>llNNouln,   Mont.- 


EIlls,    Billings,   is   Engr. 
-An   election   will   be   held   Aug.    3   to   vote 


on  the  question  of  Issuing  $500,000  In  bonds,  the  proceeds  of 
whioli  will  be  used  for  tlie  construction  of  a  water  system, 
Notofl   Feb.    11. 

_„+?'!•»*■>•  „J,I"n«-— The  contract  has  been  awarded  to 
BENDON.  REED  &  JONES,  .Sidney,  at  $17,413,  by  the  Council 
for  constructing  a  distributing  system  in  Special  Improvement 
District    No.    1. 

Wibaux,  Mont. —  (Official) — Bids  will  be  received  until  g 
''i"'i'.,- ^J,^'  ?"•  }'y  •'■  ^  Quammel.  Town  Clk.,  for  the  purchase 
ot  $-'1,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the    construction    of   a    water    system.      Noted    June    G. 

neaumont,  Tex. — Bids  will  be  received  until  10  a.m.,  July 
14,  for  constructing  a  30-in.  c.-l.  pipe  line  across  Neches  River 
?.'\  ,.''  ".""^■'  improvements.  Burns  &  McDonnell,  Kansas 
City,  Mo.,  is  Engr. 

KlKln,  Tex.— An  election  will  be  held  July  16  to  vote  on 
the  question  of  issuing  »11,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system.  Noted 
June   24. 

Ciareinorc.  Okla. —  (Official) — The  City  Council  has  voted 
against  issuing  bonds  for  $10,000,  the  proceeds  of  which  was 
to  have  been  used  for  the  installation  of  a  filtration  plant. 
Noted  June  3. 

Denver,  Colo.—The  Council  will  be  asked  by  A.  Lincoln 
Fellows,  Pres.  Pub.  Utilities  Comn.,  to  appropriate  $100,000  to 
make  a  survey  for  the  construction  of  a  new  municipal  water 
system.  ' 

St.  Maries,  Idaho — Plans  are  being  prepared  for  the  con- 
lln"n'^nn°"^'i.^  ^  ^^'?>"^£  system,  the  estimated  cost  of  which  Is 
$30,000.     Charles  R.  Schulte  is  City  Clk.     Noted  Oct.  1. 

+Salt  Lake  City,  I'tah— (Official)— The  contract  has  been 
awarded  to  P.  J.  MORAN,  INC.,  152  West  Second  St.,  Salt 
Lake  City,  at  $18,209,  for  constructing  a  reinforced-concrete 
u^f."'?!,'^:  Q"'*"??  ';'.'3<'e'-s  were:  J.  W.  Mellen,  $18,284;  John 
Holt,  $18,9, o;  Mulhns  &  Palm,  $19,360;  O.  H  Grav  &  Co 
$19,487;  Heuser,  Sim  &  Vorkink,  $19,765;  Ryberg  Bros.",  $21  129' 
Gibbons  Bros  &  Reed  Parrott  Bros.  Co.,  $21,873;  Campbell 
n^'^'l'"-,^r,,^^,°-J'ir~^'i'J°^''  Shea,  $22,653;  Lynch  Construction 
Co..   $J3,004;  Midland  Bridge  Co.,  $28,677.      Noted  June   17. 

+  p;verett,  ^Vash. — The  Snohomish  County  Commissioners 
have  warded  the  contract  to  GEORGE  TVRIGHT,  Tacoma,  for 
constructing  an  irrigation  system  in  District  No.  4,  at  $38  838 
S^^^/^^"***  were:  Tacoma  Dredging  Co..  Tacoma,  $35,991; 
West  Chester  Construction  Co.,  Marion  Block,  Seattle,  $39,393- 
Booker,  Kiehl  &  Whipple,  Central  Bldg.,  Seattle,  $39,996; 
Chamberlain    Construction    Co..    Globe    Bldg.,    Seattle,    $40,lll! 

♦  Seattle,  "n'ash — The  contract  has  been  awarded  to  G 
ARGENTIERI  &  CO.,  989  Ranier  Ave.,  at  $10,000,  for  laying 
water  mains  in   Fifth  Ave.  W.     Noted  June  24. 

Baudon,  Ore. —  (Official) — Bonds  for  $80,000  have  been  voted 
by  the  citizens,  the  proceeds  of  which  will  be  used  for  the 
extension    of   the   water   system.      Noted   June    3. 

Kastside,  Ore. — The  installation  of  a  municipal  water 
system  is  under  consideration.      The  estimated   cost   is   $20,000. 

North  Bend,  Ore. — The  water  rights  of  the  Ponv  Inlet 
watershed  will  be  acquired  by  the  city  to  furnish  wa"ter  for 
the  proposed  municipal  water  system. 

^Imperial,  Calif. —  (Official) — The  contract  has  been  award- 
ed to  W.  J.  BATTWICK,  Imperial,  at  11  %c.  per  sq.ft.  for 
constructing  41.809  sq.ft.  of  floor  and  lining  for  the  irrigation 
system.     Noted  June  3. 

McKittrick,  Calif. — The  Producers'  Transportation  Co.  will 
install  a  4-in.  and  6-in.  water  main  between  Buttonwillow 
and  dig,   about   13   miles. 

+Pnsadrna,  Calif. — The  contract  has  been  awarded  to 
THEODORE  L.  SYCERTSON,  434  Maple  Way,  at  $19,617,  for 
making  extensions  to  the  water  system  in  the  Linda  Vista 
District.     Noted  May  li^  and  June  24. 

♦•Peterboro,  Ont. —  (Official) — The  contract  has  been 
awarded  to  the  DELAVAL  DAIRY  SUPPLY  CO.,  Petersboro, 
at  $15,850,  for  furnishing  a  6,000,000-gal.  pumping  unit  for 
the  water-works.      Noted  May   13. 

+.Selkirk,  Man. — The  contract  for  constructing  a  steel 
tower  tank  for  the  hospital  for  the  insane  has  been  awarded 
to  the  CHICAGO  BRIDGE  &  IRON  WORKS,  Bridgeport.  Ont., 
at  $7300. 

SEWER  S 

Portland,  Maine — Bids  will  be  received  until  Julv  6  by  the 
Board  of  Public  Works  for  the  construction  of  3710  ft.  of  8-, 
10-  and  12-in.  pipe  sewers.  The  estimated  cost  is  $18,000.  B. 
Bradley,   Jr.,    is   Comr.    of  Pub.   Wks.      Noted   June    17. 

Derry,  N.  H. — The  city  will  issue  $25,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  sewer 
system  and  a  sewage-disposal  plant.  Dudley  &  Sawyer,  Man- 
chester, is  Engr.     Noted  Apr.  1. 

+Boston,  Mass, — The  contract  for  the  construction  of  sew- 
ers and  drains  in  Randolph  and  Rock  Rd.:  in  Rosewood  and 
Oakland  St.,  Dorchester,  has  been  awarded  to  JOHN  GUARINO. 
at   $6353.      Noted    June   3. 

Pittsfield,  Mass. — The  Board  of  Aldermen  has  passed  an 
ordinance  appropriating  $25,000  for  the  construction  of  sewers. 

AVestfield,  Mass. — It  is  reported  that  bonds  for  $12,000  have 
been  sold,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  sewers.     Noted  June  3. 

New  Haven,  Conn. — The  city  contemplates  issuing  $110,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  the  Whalley  Ave.  sewer  which  provides  for  the 
construction  of  an  outlet  sewer  system  in  the  Westville 
School  District.      Noted  Apr.   1. 
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Herkimer,  N.  Y. — Bonds  for  $30,000  have  been  sold.  The 
proceeds  will  be  used  for  the  construction  of  extensions  to 
the  siwer  system. 

+.\e«burB.  1".  Y. — The  contract  has  been  awarded  to 
JAIMES  L.  KEHOE.  at  $6204.  for  the  construction  of  the 
Bridge  St.  sewer.     Noted  Apr.   22. 

New  York,  N.  Y. —  (BorouRh  of  Bronx)  —  (Official) — Bids 
were  received  June  24  by  the  Borough  President  for  the  con- 
struction of  sewers  and  appurtenances  in  Tyndall  Ave.  and 
for  improvins  the  roads  in  Mosholu  Ave.,  as  follows:  Estates 
Contracting  Co.,  $35,2S9:  DiMinna  &  DeBlasio,  $31,981;  Soraci 
Contracting  Co.,  $36,976;  Dolson  Contracting  Co.,  $33,852; 
Simon  Russick,  $32,831;  P.  niMinna  Contracting  Co.,  $39,890; 
Spadaro  Contracting  Co.,  $30,461;  Anita  Contracting  Co., 
$35,101:  P.  J.  Duffy.  $35,740;  Harris  Rose  Construction  Co., 
$31,347;  Kingsbridge  Contracting  Co.,  $40,667;  O'Roth  Con- 
tracting Co.,  $40,793;  Gasperini  &  DeBasio,  $34,497;  Briggs  & 
McLoughlin;  $36,657;  A.  Mansini,  $33,666;  S.  Amanna  &  Sons, 
$34,154. 

New  York,  K.  Y. — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
until  2  p.m..  Julv  9,  for  constructing  a  tunnel  relief  sewer  in 
East  41st  St.  and  Madison  Ave.,  also  for  improving  sewer  in 
Wall  St. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  June  23  by  Maurice  E.  Connolly,  Borough  Pres., 
for  the  construction  of  sewers  ajid  appurtenances  in  Polk 
Ave.  from  51st  St.  to  Junction  Ave.,  Second  Ward,  as  follows: 
Stanhope  Contracting  Co.,  $34,602;  A.  Paino,  $32,190;  Peace 
Bros.,  $36,843;  Evergreene  Construction  Co.,  $34,595;  C.  Nally, 
$31,555;  Lincoln  Steel  Co.,  $34,948;  Clancy  &  Van  Alst,  $27,569. 
Noted  June  17. 

Port  Wnshlnirton,  N.  Y. — The  city  contemplates  the  con- 
struction of  a  sewer  system.     The  estimated  cost  Is  $125,000. 

Syracuse,  N.  Y. —  (Official) — Bids  will  be  received  until  1:30 
p.m.,"  Julv  12,  by  Robert  D.  Roney,  Secy.  Bd.  of  Contract  and 
Supply,  "for  the  construction  of  the  Huntley  System  No.  2. 
The  estimated  cost  is  $112,000.  W.  Thomas  Wooley  is  City 
Engr.      Noted    May    6. 

Avalon,  N.  J. — Bids  will  be  received  until  July  12  by  Gil- 
bert S.  Smith.  Mayor,  for  the  construction  of  approximately 
14,000  ft.  of  12-  to  20-in.  c.i.  or  vitrified  pipe  sewers.  Ralph 
L.  Goff,   Ocean  City,   is  Engr. 

Jersey  City,  IV.  J. —  (Official) — Bids  will  be  received  until 
2  p.m..  July  6.  by  the  Hudson  County  Park  Commissioners 
for  vitrified  p:pe  and  specials  and  c.i.  catch  basin  heads  for 
North  Park  and  North  Bergen. 

Erie,  Penn. —  (Official) — The  information  published  in  the 
issue  of  June  17  was  incorrect.  The  city  proposes  to  issue 
bonds  for  the  construction  of  a  number  of  short  lines  of 
storm  sewers,  and  for  reconstructing  several  old  sewers.  B. 
E.    Briggs   is   City    Engr.      Noted   June    17. 

+MontroNe,  Penn. —  (Official) — The  contract  for  the  con- 
struction of  a  sewage-disposal  plant  has  been  awarded  to  the 
NEW  YORK  SEWAGE  DISPOSAL  CO.,  New  York,  N.  Y.,  at 
$7063.     Noted  June  24. 

New  Kensington,  Penn An  election  will  be  held  Aug.  3  to 

vote  on  the  question  of  issuing  $100,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  sewers  and  for 
street  improvements. 

Plilladelpliia,  Penn. — Bids  will  be  received  until  July  13  by 
the  citv  for  the  enlargement  and  relocation  of  the  sewers  in 
Buttonwood  St.  in  connection  with  the  Broad  St.  Subway 
work.  A  Merritt  Tavlor,  Dir.  of  Transit,  is  in  charge.  Noted 
Dec.   17. 

Norfolk,  Va. — An  appropriation  of  $8000  has  been  author- 
ized, the  proceeds  of  which  will  be  used  for  the  construction 
of    the    Newton's    Creek    drain.      W.    T.    Brooke    is    City    Engr. 

Matewan,  W.  Va. — Bonds  for  $12,000  have  been  voted,  the 
proceeds  of  which  will  be  used  for  the  construction  of  sewers. 
J.  S.  Albert  is  Town  Recdr. 

Clinrlotte,  N.  C. — The  city  contemplates  the  construction  of 
lateral  sewers  in  various  wards.  The  estimated  cost  is  $141,- 
085. 

CartersTille,  Ga. —  (Official) — An  election  will  be  held  July 
17  to  vote  on  the  question  of  issuing  $60,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  sewers.  W.  W. 
Daniel  is  City  Engr.     Noted  June  24. 

Savnnnali,  Ga. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $400,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  storm  water  sewer  system. 
E.  R.  Conant  is  Ch.   Engr. 

New  Orleans,  La. — The  lowest  bid  submitted  for  the  con- 
struction of  a  sewer  system  at  the  new  cotton  warehouses 
was  that  of  L.  M.  Dalgarn,  at  $15,936.  Ford,  Bacon  &  Davis, 
New  Orleans,  is  Engr. 

Cleveland,  Tenn (Official) — Bids  will  soon  be  received  by 

the  citv  for  the  construction  of  a  sewer  system.  The  esti- 
mated cost  Is  $75,000.  Walter  G.  Kirkpatrlck  is  Engr.  Noted 
June  24. 

Knoxville,  Tenn.^The  city  contemplates  the  construction 
of  lateral  sewer  in  the  Tenth  Ward.  The  estimated  cost  is 
$5000. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon.  July  9. 
by  Philip  Fosdick.  Dir.  of  Pub.  Ser..  for  the  construction  of 
main  and  lateral  sewers  and  drains  with  appurtenances  in 
Seitz,  Dorsey  and  Goethe  St. 

^Cleveland,  Ohio — The  contract  for  the  construction  of 
sewers  in  Sanduskv  Ave.  from  East  93rd  to  East  102nd  St.  has 
been  awarded  to  the  LAKE  ERIE  PAVING  &  CONSTRUCTION 
CO.,  at  $17,697.     Noted  June  24. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  July  7, 
by  the  Commissioner  of  Purchases  and  Supplies  for  the  con- 
struction of  approximately  7500  lin.ft.  of  6-ft.  brick  sewers  in 
tunnel,    under   two   contracts.      Robert    Hoffman    is  City    Engr. 

^■Cleveland.  Ohio — Contracts  have  been  awarded  bv  the 
Board  of  Control  to  WILLIAM  McDOWELL  &  SON  CO.,  at 
$17,000.  for   the  construction  of  a  sewer  in  Spring  Rd.,   S.  W.. 


and  to  J.  C.  DEVINE  CO.,  at  $9500,  for  the  construction  of  a 
diversion  sewer,  junction  overflow,  and  grit  chambers,  also 
wooden  flumes  at  the  sewage  treatment  works,  West  5Sth  St. 
and  Lake  Shore. 

Geneva,  Ohio — Plans  are  being  prepared  by  the  City  Engi- 
neer for  the  construction  of  sewers  in  Baline  and  Orchard  St. 

+Frnnkfort,  Ind. —  (Official) — The  contract  for  the  con- 
struction of  the  South  West  District  sanitary  sewer  and  the 
South  West  Local  sanitary  sewer  has  been  awarded  to  C.  C. 
HUFTINE  &   CO.,   Frankfort,  at  $2678   and  $4348,   respectively. 

+I..ogansport,  Ind. — The  contract  for  the  construction  of  a 
sanitary  sewer  in  Broadway  has  been  awarded  to  GIRTON  & 
GIRTON,    at    $5752. 

niarkle,  Ind. — Plans  have  been  prepared  by  Thomas  Ruggles 
for  the  construction   of  a  sewer  system. 

Miineie,  Ind. — Bids  will  be  received  until  10  a.m.,  July  3, 
by  the  city  for  the  sewei-  construction. 

Winchester,  Ind. — Bids  will  be  received  until  8  p.m.,  July  7, 
by  M.  R.  Chenoweth,  City  Clk.,  for  the  construction  of  sewers 
in   various  streets. 

Chicago,  III. — Michael  Pontarelli,  2349  Greenleaf  Ave.,  and 
Henry  J.  McNichols,  209  South  La  Salle  St.,  submitted  the 
lowest  bids  for  the  construction  of  14  miles  of  brick  sewers 
in  the  Norwood  and  Edison  Park  Section,  to  be  known  as  the 
Argyle  St.  sewer  system.  The  estimated  cost  is  $683,000. 
Noted  June  3. 

Peoria.  III. — Bids  will  be  received  until  July  12  by  the 
Board  of  Local  Improvements  for  the  construction  of  the 
South  End  Sewer,  East  Section.  The  estimated  cost  is  $221,- 
279.     Noted   Sept.   3. 

SprinBlield,  111. — The  city  contemplates  the  construction 
of  sewers   in  various  streets. 

Warsaw,  III. — Plans  are  being  prepared  by  A.  M.  Morgan, 
Chicago,  for  the  construction  of  a  sewer  system.  The  esti- 
mated cost  is  $28,500. 

Sheboygan.  Wis. — Bids  will  be  received  until  Julv  2  by  the 
Board  of  Public  Works  for  the  construction  of  12,055  ft.  of  12-, 
10-  and  8-in.  vitrified  pipe  sewers.  C.  U.  Boley  is  Comr.  of 
Pub.  Wks.      Noted  June  24. 

Ida^rove,  Iowa — Plans  are  being  prepared  by  G.  Y.  Skeels. 
Sioux  City,  for  the  construction  of  a  sanitary  sewer  north  of 
Odebolt  Creek.      The  estimated  cost  is  $7500. 

Keokuk,  Iowa — The  city  contemplates  the  construction  of 
sanitaiy    sewers    in    the    Kilbourne's   addition. 

+Dulutli,  Minn. — Contracts  for  material  for  sewer  con- 
struction have  been  awarded  to  the  DULXITH  BUILDERS' 
SUPPLY  CO.,  at  $12,606,  and  the  STANDARD  SALT  &  CE- 
MENT CO.,  at  $12,726.     Noted  June   17. 

Virginia,  Minn. — The  city  contemplates  the  construction  of 
storm  sewers.     The  estimated   cost  is  $35,000. 

Hutchinson,  Kan. —  (Official) — Plans  are  being  prepared  by 
the  City  Engineering  Department  for  a  sewage  pumping  plant, 
and  bids  for  the  same  will   be  called  for   in   about  two  weeks. 

Flandrean,  S.  D. —  (Official) — Bonds  for  $4000  have  been 
sold,  the  proceeds  of  which  will  be  used  for  the  construction 
of  storm  sewers.     Noted  June  17. 

+Sisseton,  S.  D. —  (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  and  a  sewage-disposal  plant  has  been 
awarded  to  E.  M.  SCHEFELOW.  Elgin.  111.,  at  $24,804.  Other 
bids  were:  James  Kennedy.  Fargo,  N.  D.,  $29,744;  Security 
Bridge  Co.,  Billings,  Mont.,  $29,768;  Rimer  Bros.,  St.  Paul, 
Minn.,  $30,946;  Kirtchers  Bros.,  St.  Paul,  Minn..  $32,518.  Noted 
May   27. 

Watertown,  S.  D. — Bids  will  be  received  in  July  for  the 
construction  of  18,500  ft.  of  15-,  IS-,  30-  and  33-in.  pipe 
sewers  and  9700  ft.  of  36-,  42-  and  57-in.  concrete  sewers. 
The  estimated  cost  is  $110,000.  F.  W.  Shreiber  is  City  Engr. 
and   O.   M.   Lane    is   City   Audr.      Noted   May   27. 

+Blsninrk,  N.  D. — The  contract  for  sewer  construction  in 
Broadway  from  10th  to  14th  St.  has  been  awarded  to  the 
HAGGART    CONSTRUCTION   CO.,   Fargo,   at    $15,108. 

Chouteau,  Mont. — The  City  Council  contemplates  sewer 
construction  in  District  No.  6.  The  estimated  cost  is  $4780. 
A.  L.  Powers  is  City  Clk. 

+Sidney,  Mont. — The  contract  for  the  construction  of  a 
main  sewer  has  been  awarded  to  BENDON,  REEDS  &  JONES. 
Sidney,    at    $14,537. 

Walkerville,  Mont. — It  is  reported  that  the  city  contem- 
plates the  construction  of  a  sewer  system  in  the  business 
and  residence  districts.  The  estimated  cost  is  $25,000.  M. 
Broughton   is   City  Atty. 

+Itnly,  Tex. — The  contract  has  been  awarded  to  E.  L. 
DALEON.  Dallas,  at  $12,625,  for  the  construction  of  a  sewer 
system.      Noted   Mar.    11. 

Mnrlin,  Tex. — At  a  recent  election  the  citizens  voted  to 
issue  $45,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  sewers.  L.  Goodrich  is  City  Engr.  Noted 
Mar.  27. 

Tulsa,  Okla. — (Official) — At  a  recent  election  the  citizens 
voted  to  issue  $100,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  storm  and  sanitary  sewers.  Bids  will 
be  received  about  Sept.  1.  T.  C.  Hughes  is  City  Engr.  Noted 
June   17. 

Mountain  View,  Colo. —  (Manitou  post  office) — Bids  will  be 
received  until  8  p.m.,  July  6.  by  August  Heimberger,  Clk.,  for 
the  construction  of  a  sanitary  sewer  system.  Peter  O'Brian  & 
Son,    Denver,    is    Engr. 

Steamboat  Springs,  Colo. — Plans  are  being  prepared  for  the 
construction  of  a  sanitary  sewer  system.  The  estimated  cost 
is    $70,000. 

Trinidad,  Colo. — Bids  will  soon  be  received  for  the  sale 
of  $73,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction    of    trunk    sewers    and    a    sewage-disposal    plant. 

Mesa,  Ariai. — The  contract  will  be  awarded  about  Sept.  1 
for  the  construction  of  a  sewer  system.  The  estimated  cost 
is  $75,000.     Noted  June   24. 
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+I'ort  Assies,  ^Vash. — The  contract  for  the  construction  of 
a  sewer  system  has  been  awarrled  to  METLER  &  COYNI2. 
l^ort    Angeles,    at    $37,S04.      Noted    June    24. 

+l*ort  Ansrel-^s,  AVn.Mli The   contract   for   the   construction 

of  a  sewer  system  has  been  u\varded  to  H.  A.  COTTON.  Port 
Angeles,  at   $38,404. 

Allinny,  Ore. — The  city  will  construct  a  main  trunk  sewer 
south  in  Cottage  and  Tekcna  nt.    The  estimated  cost  is  $10,000. 

KiiKene,  Ore. — Plans  are  being  prepared  by  the  Sewer  Com- 
mittee for  the  construction  of  a  sewer  system.  The  esti- 
mated  cost   is   $15,000. 

Auburn,  Calif. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $15,000  in  bonds.  The  proceeds  will 
be  used  for  th  ^  improvement  of  the  sewer  system. 

Imperial,  Calif. — W.  J.  Bathric.  Imperial,  at  $5032.  sub- 
mitted the  lowest  bid  for  the  construction  of  a  reinforced- 
concrete    settling   basin. 

>VilniInKtoii,   Calif Bids  will  be   received   until  July   6  by 

the  Board  of  Public  Work  for  the  construction  of  a  frame 
pump  house,  13x14  ft.  over  an  existing  concrete  well,  and  for 
installing  machinery  at  the  sewage-disposal  plant. 

Peterboro.  Out. — Plans  have  been  .approved  by  the  City 
Council  for  the  construction  of  sewers  in  Westcott,  Maude, 
Lansdown  and  Lafayette  St.     R.  H.  Parsons  is  Engr. 

Toronto,  Ont. — Bids  will  be  received  until  July  6  by  the 
Board  of  Conircl  for  the  construction  of  sewers  in  various 
streets.     R.  C.  Harris,  City  Hall,   is  Comr.   of  Pub.  Wks. 

+Vanoonver,  B,  C. — The  contract  has  been  awarded  to  H. 
P.  PETERSON,  207  Holden  Bldg.,  Vancouver,  at  $70,056,  for 
the  construction  of  the  Clark  Drive  outfall  sewer  by  tunnel 
method.     Noted  Apr.  22. 

GARBAGE 

-AAsbury  Park,  X.  J. — (Official) — Bids  will  be  received  until 
11  a.m.,  July  13,  by  the  Board  of  Commissioners  for  the 
collection,  removal  and  disposal  of  garbage,  rubbish,  ashes 
and  dead  animals.     Howard  D.  Le  Roy  is  Corar. 

I'nion,  X.  J. —  CiVeehawken  post  office)  —  (Official)- — Bids 
will  be  received  until  S  p.m..  July  6,  by  the  Town  Council,  for 
the  removal  of  garbage  for  periods  of  one,  two,  three,  four  or 
five  years.     Emil  Bantz  is  Town  Clk. 

Bast  Chicago,  Ind. — Bids  will  be  received  until  July  16  by 
the  City  Clerk  for  constructing  a  garbage  disposal  plant. 

Slontreal,  Que. — Bids  will  be  received  until  July  15  by  the 
City  Council,  according  to  press  reports,  for  the  construction 
of  a  garbage  disposal  plant.     L.   N.   Senecal   is  Secy. 

STREETS    AXD    ROADS 

+Bangror,  Maine — A  contract  for  constructing  a  section  of 
the  State  Highway  has  been  awarded  to  SMALL  &  INGALLS, 
Bar  Harbor.     Noted  June  10. 

+Boston,  Mass. — The  contract  for  laying  bitulithic  pave- 
ment on  Kidgewood  St.  from  Toplift  to  Draper  St..  Roxbury, 
has  been  awarded  to  JAMES  DOHERTY,  at  $7659.  Noted 
June  3. 

+Boston,  Mass. — The  contract  for  constructing  a  bitu- 
minous macadam  roadway  on  Howitt  Rd.  from  Bellevue  to 
La  Grange  St.  has  been  awarded  to  CHARLES  J.  JACOBS  CO. 
Noted  June  3. 

:^Hartford,  Conn. —  (Official) — Bids  will  he  received  until 
2  p.m.,  July  2.  by  C.  J.  Bennett,  State  Highway  Comr.,  for 
state  road  work  as  foliow-s;  Ashford  Township,  about  14.960 
lin.ft.  gravel  on  the  Warrenville  Rd.  Bethel  Township,  about 
6315  lin.ft.  gravel  on  the  Bridgeport-Newton  Rd.  Canterbury 
Township,  about  5100  lin.ft.  native  stone  macadam  and  about 
1995  lin.ft.  native  stone  resurfacing  on  the  Westminster  Rd. 
Glastonbury  Township,  about  6500  lin.ft.  2-in.  bituminous  ma- 
cadam on  the  Hartford  Turnpike.  Killingworth  Township, 
about  7150  lin.ft.  graded  on  the  Higganum  Rd.  Newtown 
Township,  about  S040  lin.ft.  native  stone  macadam  on  the 
Dodingtown  Rd.  Plainfield  Township,  about  6S75  lin.ft.  gravel 
on  the  Canterbury  Rd.  Sprague  Township,  about  1630  lin.ft. 
gravel  on  the  Versailles  Rd.  Vernon  Township,  about  2675 
lin.ft.   6-in.   bituminous  macadam  on  Vernon   Ave. 

Bata>-ia,  X.  Y. — Bids  were  received  June  17  for  paving  (a) 
Bellinger  Ave.,  (b)  Tracy  Ave.  as  follows:  W.  H.  Ripton. 
Rochester,  (a)  $7286,  (b)  $9014;  H.  W.  Roberts.  Utica,  (a) 
$7449,  (b)  $9205:  Whitmore,  Rauber  &  Vicinus,  Rochester,  (a) 
$7778,    (b)    $9669. 

Buffalo,  X.  Y. — Bids  will  be  received  until  July  2  by  Francis 
G.  W.ird,  Comr.  Pub.  Wks.,  for  repaying  portions  of  Washing- 
ton   St. 

echoes,  X.  Y'. — Press  reports  state  that  bids  will  be  re- 
ceived until  July  9  by  the  Board  of  Estimate  and  Appor- 
tionment for  paving  Bowery  St.  at  an  estimated  cost  of 
?22,000. 

+GeneTa,  X.  Y. — The  contract  for  resurfacing  Exchange  St. 
from  the  south  line  of  Seneca  St.  to  the  north  line  of  North 
St.  with  sheet  asphalt  and  brick  has  been  awarded  to  the 
WARNER,  QUINLAX  CO.,  Syracuse. 

+Herkin>er,  X.  Y'. — The  contract  for  paving  West  Smith. 
William  and  George  St.  and  Dewev  Ave.  has  been  awarded  to 
the   WARREN  BROS.   CO.,    at  $18,301. 

-(Official)  —  See 

New  York,  X".  Y'. —  (Borough  of  Bronx) — Bids  were  received 
June  24  by  Douglas  Matthewson,  Borough  Pres.,  for  paving 
Fordham  Rd.  from  Webster  Ave.  to  Harlem  River  Terrace  as 
follows:  Uvalde  Asphalt  Paving  Co.,  $90,176;  J.  Leopold  & 
Co.,  ?SS,613:  Rogers  &  McManus,  $102,035;  Asphalt  Construc- 
tion Co.,  $85,094;  W.  J.  Scanlon  Co.,  $85,230;  Barber  Asphalt 
Co..  $99,285;  Rafferty  Construction  Co.,  $91,035.  Noted  June 
17. 

New  Y'ork,  N.  Y'. — (Borough  of  Queens) — (Official) — Bids 
will  be  received  bv  jiaurice  E.  Connolly.  Borough  Pres  , 
Borough  Hall,  Long  Island  City,  until  11  a.m..  July  S.  for 
regulating,  grading,  paving,  laying  sidewalks,  etc.,  on  various 
streets  in  the  borough;  also  for  furnishing  and  delivering 
62.000  asphalt  paving  blocks. 


Xiaeara  FallH,  N.  Y. — Bids  will  be  received  until  July  6 
by  the  Board  of  I'ublic  Works  for  paving  portions  of  Whitney 
Ave.,  at  an   estimated  cost  of  $32,00u. 

DellevlIIe,  N.  J. — Press  reports  state  that  the  town  will 
soon  receive  bids  for  paving  and  improving  Campbell  Ave. 

+Rellevllle,  N.  J. — The  contract  for  paving  Greylock  Ave. 
has  been  awarded  to  the  GLENFIELD  CONSTRUCTION  CO.. 
Newark.      Noted   Apr.    29. 

Belleville,  X.  J. — Press  reports  state  that  the  town  plans 
to  i);ive  Howard  PI.,  Smith,  Dow  and  Heckel  St.  and  Overlook 
and    Belmont   Ave. 

Iluboken,  N.  J. — (Official) — Bids  were  received  for  repay- 
ing portions  of  Grand.  Adams  and  Madison  St.  as  follows: 
Henry  Waddington,  $16,228;  E  E.  Calder.  $18,986;  Thomas 
Cavanaugh,    $15,988;   F.   Fellows   Co.,   $11,922.     Noted   June   17. 

Jersey  City,  X.  J. — William  Baker,  Inc.,  26  Cortlandt  St., 
New  York,  at  $486,688,  submitted  the  lowest  bid  for  improving 
the   Ne\vark  Turnpike.     Noted  June   3. 

Jersey  City,  N.  J. — The  Van  Keuren  Contracting  Co.,  at 
(6.3Tr  standard  price,  submitted  the  lowest  bid  for  repaying 
a  portion  of  Montgomery  St.     Noted  June  3. 

+.>lillburn,  N.  J. — The  contract  for  paving  Prospect  and 
Mountain  Ave.,  Pine,  Elm  and  Maple  St.  has  been  awarded  to 
JOHN  DORER,   Irvington,  at  $30,000.     Noted  June  10. 

Newark,  N.  J. — Bids  were  received  June  17  for  repaving  (a) 
Richards  St.  from  Ferry  St.  to  the  Passaic  River,  (b)  Oraton 
St.  from  Delevan  to  Elwood  Ave.,  (c)  Clifton  Ave.  from  Sec- 
ond to  Abington  Ave.  as  follows:  Continental  Public  Works 
Co.,  New  York,  N.  Y.,  (a)  $6609,  (b)  $5929.  (c)  $11,797;  Ralph 
Sangiovanni,  Newark,  (a)  $6973,  (b)  $6318,  (c)  $12,649;  North- 
ern Construction  Co.,  Newark,  (a)  $6939,  (b)  $6229.  (c)  $12,- 
462;  Newton  Paving  Co.,  Newark,  (a)  $6959,  (b)  $6240,  (c) 
$12,396;  JIcMahon  Construction  Co.,  (a)  $7039,  (b)  $6170,  (c) 
$12,395;  Uvalde  Asnhalt  Co.,  (a)  $7224,  (b)  $6485,  (c)  $12,739; 
Glenfield  Construction  Co.,  (a)  $7355,  (b)  $6428,  (c)  $12,560. 
Noted  May  20  and  June  3. 

+Xew  Brunswick,  N.  J. — The  contract  for  improving  St. 
George's  Ave.  has  been  awarded  to  LIDDLE  &  PFEIFFER, 
Perth  Amboy,   at    $65,286.      Noted   June    10   and   24. 

Rutherford,  X.  .!. —  ^Official) — Bids  will  be  received  until 
8:15  p.m.,  July  2,  by  the  Borough  Council  for  laving  water 
bound  macadam  pavement  on  Sylvan  St.  from  Pierrepont  to 
Van  Riper  Ave.  and  on  Van  Ness  Ave.  from  Lincoln  to  Park 
Ave.     F.  A.  Stedman  is  Borough  Clk. 

Summit,  Ti,  J. — (Official) — Bids  will  be  received  until  8 
p.m.,  July  6,  by  the  Common  Council  for  improving  Pine  Grove 
Ave. 

W'eehawfcen,  X".  J. —  (Official) — Bids  will  be  received  until 
8  p.m.,  July  6,  by  the  Township  Con.mittee  for  paving  Clifton 
Terrace  from  Hudson  Blvd.  east  to  Park  Ave.  Estimated 
cost,  about  $50,000.     Noted  May  20. 

♦•Philadelphia,  Penn. — (Official) — The  contract  for  im- 
proving the  Northeast  Blvd  and  branches  from  Rhawn  St. 
northward  has  been  awarded  to  the  McNICHOL  PAVING  & 
CONSTRUCTION  CO.,   at   $310,000.      Noted  June   3   and  24. 

Pittsbnrsh,  Penn. —  (Official) — Bids  will  be  received  until 
10  a.m.,  July  8.  by  the  Commissioners  of  Allegheny  County 
for  improving  a  number  cf  highways  in  Allegheny  County. 
Hyatt  M.  Cribbs  is  County  Controller. 

^Richmond,  Penn. — The  contract  for  paving  North  A  St. 
has  been  awarded  to  the  ANDREWS  PAVING  CO.,  Hamilton, 
Ohio. 

+'A''\Vilmington,  Del. — A  contract  for  laying  approximately 
100.000  sq.yd.  of  pavements  has  been  awarded  to  the  TOPEK.A. 
PAVING  CO.,  INC.,  Brooklyn,  at  about  $500,000.     Noted  May  13. 

Fairmont,  W".  Va At  the  election  held  June  21  the  citi- 
zens of  Fairmont  District,  Marion  County  voted  in  favor  of  is- 
suing $100,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  improving  roads.     Noted  May  13  and  27. 

Huntington,  ^'.  Va. — Bids  will  be  received  until  July  20 
by  the  Commissioners  of  Cabell  County  for  constructing  about 
six  miles  of  the  Ohio  River  Rd.     Oliver  &  Maupin,  Courthouse, 

is  Engr. 

Matenan,  \<".  Va. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $12,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  grading  and  paving  streets. 

Carthage,  X.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $5000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  roads  in  Sandhill  Township,  Moore 
County.      Noted  !May  7. 

Dobson,  X".  C. — An  election  will  be  held  July  20  to  vote  on 
the  question  of  issuing  $25,000  in  bonds,  the  proceeds  of  which 
will  be  used  to  construct  roads  in  Siloam  Township,  Surry 
County. 

Carterville,  Ga. — (Official) — An  election  will  be  held  July 
17  to  vote  on  the  question  of  issuing  $15,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  paving  streets.  W.  W. 
Daniel  is  City  Engr. 

Ocilla,  Ga. — An  election  will  be  held  Tulv  15  to  vote  on  the 
question  of  issuing  $50,000  in  bonds,  the  proceeds  of  which 
will   be   used   for   the   construction   of  roads. 

Pinellas  Park,  Fla. — Bids  will  be  received  until  July  6  for 
curbing  and  paving  a  number  of  streets  with  brick.  R.  J. 
DeHaas  is  Town  Clk. 

♦Tavares,  Fla. — A  contract  for  constructing  a  system  of 
roads  in  District  No.  4  has  been  awarded  to  the  CONTl"NENT-\L 
PUBLIC  WORKS  CO.,  at   $79,023.      Noted   Dec.   14   and  Mar.    18. 

Wauchula,  Fla. — Bids  will  be  received  until  Julv  12  for 
paving  with  brick  Main  St.  from  the  eastern  boundary  to 
Florence  Ave.  and  Fifth  Ave.  from  Orange  to  Palmetto  St. 

Laurel,  Miss. — The  city  plans  to  pave  about  five  miles  of 
streets,  including  portions  of  Front,  Ash,  Eighth  and  10th  St. 
Estimated   cost,   $150,000. 
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Merldinn,  Miss. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing:  $50,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  constructing:  roads  in  Lauderdale  County  to 
connect    with    paved    streets    in    Meridian.      Noted    May    20. 

+IIa4on  Ronee,  La. — A  contract  tor  paving  12  miles  of 
street.s  has  been  awarded  to  K.  W.  PRUTMAN,  Danville,  111., 
at   $200,000.  ,  .,  T    ,       <- 

ManHflrld,  Ln. — Bids  will  be  received  until  noon,  July  b, 
by  E  n.  Hudson,  Clk.,  for  constructing  approximately  10,130 
sq.yd.    of   street   pavement,    3500    lin.ft.    of   curb    and    260    lin.ft. 

of  storm  sewer.     E.   E.  Swope   is  City  Engr.  

MnrkHville,  La. — The  citizens  of  Avoyelles  parish  will  hold 
an  election  July  22  to  vote  on  the  question  of  issuing  $350,000 
in  bonds.  The  proceeds  will  be  used  to  construct  about  80 
miles  of   roads. 

CnrrolHon.  Ky. — An  election  will  be  held  Aug.  5  to  vote 
on  the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which    will    be   used    for    the    construction    of    roads. 

PInevllle,  Ky. — All  bids  recently  received  for  grading  the 
road  from  Middlesboro  to  Four  riile  have  been  rejected  by 
the  Commissioners  of  Bell  County.  W.  C.  Bingham  is  Clk. 
Canal  Dover.  Ohio — Bids  wil'  be  received  until  J"ly  15  by 
C.  Weaver,  City  Clk.,  tor  paving  East  Third  St.  with  brick. 
The  estimated  cost  of  the  work  iJ  $20,000.  George  Arnold, 
New   Philadelphia,   Ohio,  is  Engr. 

Cosliaoton,  Ohio — (Ofhcial) — Bids  will  be  received  until 
noon,  July  10,  by  the  City  Audr.  for  the  sale  of  $11,000  in 
bonds  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  Seventh   Ave.   from  Kenilworth  Ave.   to  Bank  St. 

Euclid.  Ohio — (Official) — Bids  A-ill  be  received  until  noon, 
July  12  l)y  H.  S.  Dunlop,  Clk.,  for  repairing  Euclid  Rd.  and 
Chardon  Rd.  F.  A.  Pease  Engineering  Co.,  S04  Marshall  Bldg., 
Cleveland,    is    Engr. 

+Findlay,  Oliio — The  contract  for  paving  East  Sandusky 
St.  has  been  awarded  to  HASKELL,  &  BATTLES,  PainesviUe, 
at  $985fi. 

Laliewaod.  Ohio — (Official) — Bids  will  be  received  until 
noon,  Julv  12,  by  E.  A.  Fisher,  City  Engr.,  for  paving  Dowd 
St.  and  Norton,  French  and  Virginia  Ave.  with  brick  bitu- 
minous macadam  or  sheet  asphalt,  and  for  surfacing  old  ma- 
cadam on  Lake  Ave.  with  bituminous  concrete,  sheet  asphalt 
or  bitulithic. 

New  Albany,  Ohio — Bids  will  be  received  until  noon,  July 
15,  by  F.  M.  Heischmann,  Clk.,  for  improving  a  number  of 
streets.  Jennings,  Lawrence  &  Lindsay.  Hartman  Bldg., 
Columbus,   is   Engr. 

+  Xorwalk,  Ohio — (Official) — A  contract  for  improving  four 
miles  of  county  highway  in  Huron  County  has  been  awarded 
to  the  MODERN  CONSTRUCTION  CO.,  Fremont,  at  $37,290. 
Other  bids  were:  G.  E.  Scott,  $39,999;  Graves  &  Barrett, 
$39,880;   Riley   Pardo,   $39,499.      Noted   June    17. 

Portsmouth,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Julv  6.  bv  George  L.  Gableman,  City  Audr.,  for  the 
sale  of  $10,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  improving  a  number  of  streets 

+Rocliy  River,  Ohio — (Official)  —  The  contract  for  con- 
structing concrete  sidewalks  on  the  North  Ridge  Rd.  has  been 
awarded  to  B.  G.  PAY.  2087  West  91st  St.  Cleveland,  at  $6831. 
Other  bids  were:  McHugh  Bros.,  $7463;  P.  H.  Peterson.  $8025; 
W.  N.  Bomfield,  $8661;  G.  B.  Sloat,  $8513;  C.  H.  Bartholomew, 
Kent,    $8392.      Noted  June    10. 

St.  Clairsville,  Ohio — (Official) — Bids  will  be  received  until 
1  p.m..  Julv  5,  bv  Emerson  Campbell,  Audr.  of  Belmont  County, 
for  repairing  and  resurfacing  a  portion  of  High  Ridge  Rd., 
in   Pultney.   Pease,    Colerain   and   Richland    Townships. 

AVest  Pnrli.  Ohio — Bids  will  be  received  until  noon,  July 
6,  by  Fred  F.  Feuchter.  Clk.,  for  improving  Warren,  Raymond, 
Osborne,  Belden,  Lesure  and  Midland  St. 

+IndianapoIis,  Ind. — The  contract  for  grading,  graveling 
sidewalks  and  curbing  on  Sutherland  Ave.  has  been  awarded 
to  the  AMERICAN  CO.NSTRUCTION  C<-> .  at  $7000. 

+New  Castle,  Ind. — The  contract  for  paving  Bundy  Ave. 
has  been  awarded  to  the  UNION  ASPHALT  CO.,  Indianapolis. 
+Bay  City,  Mich. — Contracts  have  been  awarded  tor  paving 
Lafavette.  Michigan  and  Kosciusko  St.  to  the  WILLISTON 
CONSTRUCTION  CO..  at  $25,040;  Madison  and  John  St.  to  the 
CLEVELAND  TRINIDAD  CO.,  Cleveland,  at  $52,039  and  $4209 
respectively;  Germania  St.  to  BATESON  BROS.,  at  $12,011; 
John    St.    to    P.    RYAN,    at    $8417. 

Eaton  Rapids,  Mich, — Bonds  for  $16,000  have  been  sold, 
the  proceeds  of  which  will  be  used  for  paving  a  number  of 
streets. 

Broeton,  III. — (Official) — The  time  for  receiving  bids  has 
been  postponed  from  June  28  until  2  p.m.,  July  12,  by  the 
Commissioners  of  Highways  of  Embarrass  Township,  Edgar 
County,  for  constructing  combination  rock  and  gravel  roads 
on  four  highways  in  Embarrass  Township.  Noted  June  17. 
+Bi'anston,  111. —  (Official) — The  contract  for  paving  Lyons 
St.  from  Ridge  to  Wesley  Ave.  has  been  awarded  to  M 
FOLEY         ..  at   $4S14. 

Falrbury,  III. — The  City  Council  contemplates  paving  Third, 
Walnut  and  Maple  St.  with  brick,  at  an  estimated  cost  of 
$25,000.      H.    B.    Taylor    is    Mayor. 

+t.ake  Forest,  III. — A  contract  for  constructing  13.400  sq.yd. 
of  asphaltic  concrete  pavement  has  been  awarded  to  H.  G. 
GOELITZ,  Oak  Park,  at  $29,661.  Other  bids  were:  Western 
Improvement  Co.,  Racine,  $30,628;  John  A.  McGarry  Co., 
Chicago,    $31,685. 

+MiUvaukee,  Wis. — Contracts  have  been  awarded  for  con- 
structing asphalt  pavements  on  25th,  15th,  ISth.  and  Burnham 
St.  to  the  WHITE  CONSTRUCTION  CO.,  Marietta  and  Murray 
Ave.,  to  F.  P.  COUGHLIN;  27th  and  16th  St.  to  the  BADGER 
CONSTRUCTION  CO.  The  estimated  cost  of  the  work  is 
$92,000. 

Racine,  Wis. —  (Official) — Bids  will  be  received  until  10 
a.m      July    10.    bv    the    Board    of    Public    Works    for    the    im- 

£rovenient    of    17"th    St.    from    Hamilton    to    Phillips    Ave.    and 
afayette  Ave.  from  West  Sixth  St.    to   Root  River. 
+Atlantlc  Iowa — A   contract   for   paving   24,631    sq.yd.   with 
concrete    has    been    awarded    to   P.    C.    HANSEN    &   SON,    Sioux 
City,  at  $1.14  per  sq.yd. 


+Marshalltown,  Iowa — A  contract  for  constructing  con- 
crete pavements  on  25  streets  has  been  awarded  to  THOMAS 
CAREY  &  SONS,  Clinton.     Noted  June   10. 

+Dulnth,   Minn. — The    contract    for    pfving    Sixth    and    16th 

St.  has  been  awarded  to  AUGUST  A.  BODIN  &  SON,  at  $20,423. 

+M»nkato,    Minn. — A   contract   for   paving  about    16    blocks 

in  the  Inisiness  section  has  been  awarded  to  the  WIDELL  CO., 

at   $51,786.     Noted   May   13. 

+Brloit,  Kan. —  (Official) — A  contract  for  constructing 
pavements  has  been  awarded  to  McGUIRE  &  STANTON  CON- 
STRUCTION CO.,  Leavenworth,  at  $83,267.  Other  bids  were: 
E.  W.  Geiger  Construction  Co.,  $86,442;  Kaw  Paving  Co., 
$87,073;   Watts   &  Amerman,    $82,400.      Noted   June    17. 

♦■Wellington,  Kan. —  (Official) — The  contract  for  paving  F, 
G  H  Fourth  .and  Second  St.  with  asphaltic  concrete  has  been 
awarded  to  the  KAW  PAVING  CO.,  Topeka,  at  $76,506.  Noted 
June    17. 

Kearney,  Xeb. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Julv  2,  by  T.  N.  Hartzell,  City  Clk.,  for  paving  Districts 
Nos.    4  and   5.      Noted   May   13. 

+Lineoln,  IVeb. — A  contract  for  constructing  asphaltic  con- 
crete pavement  in  District  No.  308  has  been  awarded  to  the 
BURKE  COCHRANE  CONSTRUCTION  CO.,  Lincoln,  at  ap- 
proximately  $18,000. 

+Lewistown,  Mont. — The  contract  for  paving  several  streets 
in  the  Eighth  Ave.  District  has  been  awarded  to  C.  W.  JOHN- 
SON, at  $10,320. 

+Kansas  City,  Mo. — Contracts  have  been  awarded  for  pav- 
ing Campbell  St.  from  27th  St.  south  to  the  CLEVELAND 
TRINIDAD  PAVING  CO.,  at  $4843;  Main  St.  from  40th  to  43d 
St.  and  Central  St.  from  31st  to  33rd  St.,  to  F.  P.  McCORMICK, 
at   $6107    and   $6652    respectively. 

+]Vewport,  Ark. —  (Official) — The  contract  for  paving  Wal- 
nut St.  with  concrete  has  been  awarded  to  J.  R.  HOLDEN, 
Newport,    at    $8000.      Noted    June    17. 

AVeatherford,  Tex. — The  citizens  of  Parker  County  will  hold 
an  election  July  31  to  vote  on  the  question  of  issuing  $60,000 
in  bonds.  Part  of  the  proceeds  will  be  used  for  the  construc- 
tion of  roads. 

Cathlamet.  Wash. — Bids  will  be  received  until  1  p.m..  July 
6  by  the  Board  of  County  Commissioners  for  improving  a 
portion  of  State  Road  No.  19,  beginning  at  Skamokawa.  run- 
ning eastward  a  distance  of  6V4  miles. 

+E:inia,  Wash. — (Official) — The  contract  for  paving  Main, 
Third  and  Young  St.  has  been  awarded  to  the  WASHING- 
TON PAVING  CO.,  at  approximately  $34,880.  Other  bids  were: 
Independent  Asphalt  Paving  Co.,  $36,482;  Olympic  Paving  Co., 
$38,784;   Hougili-Hegg  &  Co..  $39,126.     Noted  June    10. 

+Montesana,  Wash. — The  contract  for  hardsurfacing  a  por- 
tion of  the  Elma  Rd.  has  been  awarded  to  the  WASHINGTON 
PAVING  CO.,   Tacoma,   at  $14,500.     Noted  June  17. 

+Olvnipia,  Wash, — The  contract  for  constructing  7%  miles 
of  Permanent  Highwav  from  Vancouver  to  La  Center  in 
Clark  Countv  has  been  awarded  to  the  GENERAL  CON- 
STRUCTION CO.,  Spokane,  at  $25,036.  The  only  other  bid  was 
that  of  Akeson  &  Baumquist,  Portland,  at  $25,164.  Noted 
June    17. 

+Olynipia,  Wash. — The  contract  for  paving  Main  St.  has 
been  awarded  to  the  INDEPENDENT  ASPHALT  PAVING  CO.. 
Seattle,  at  $10,000. 

+.Senttle,  Wash. — The  contract  for  constructing  the  Red- 
mond-Issaquah  Rd.  has  been  awarded  to  the  HORROCKS  CON- 
STRUCTION CO.,  at  $55,099.     Noted  June  3. 

Astoria,  Ore. — Press  reports  state  that  the  City  Council 
plans  to  improve  Niagara  Ave.  from  Eighth  St.  to  Olney  Ave., 
at   an   estimated    cost   of   $20,000. 

+Portland,  Ore. — The  Commissioners  of  Multnomah  County 
have  awarded  contracts  for  highway  construction  as  follows: 
(?olumbia  River  Highwav,  26.20  miles.  Sections  A,  B  and  C, 
to  the  WARREN  CONSTRUCTION  CO.,  at  $288,163;  Section  D, 
to  the  PACIFIC  BRIDGE  CO.,  at  $155,332;  Section  E,  to  the 
BOYAJOHN-ARNOLD  CO.  and  HANS  PEDERSON,  at  $22,921. 
Sandy  Road,  12.75  miles.  Section  A  and  B,  to  the  WARREN 
CONSTRUCTION  CO.,  at  $204,849.  Base  Line  Rd.,  8.83  miles. 
Section  A  and  B,  to  the  CLARK-HENERY  CONSTRUCTION 
CO  Sacramento,  at  $148,379.  Powell  Valley  Rd.,  7.62  miles,  to 
OSCAR  HUBER,  at  $121,603.  Foster  Rd.,  4.34  miles,  MONTA- 
GUE-O'REILLY CO.,  at  $94,043.  Canon  Rd.,  1.67  miles.  Section 
A,  to  the  BOYAJOHN-ARNOLD  CO.  and  HANS  PEDERSON, 
at  $16,903;  Section  B,  to  MONTAGUE-O'REILLY  CO.,  at  $22,352. 
All  bids  for  paving  the  St.  Helens  Rd.  were  rejected  as  being 
too   high.      Noted  Apr.   1   and  29. 

Bnkersfleld,  Calif. — Press  reports  state  that  the  Board  of 
Supervisors  of  Kern  Countv  will  receive  bids  until  July  7  for 
constructing   1.42    miles  of  the  Bakersfield-McKittric   Rd. 

+Banning,  Calif. — A  contract  for  constructing  four  miles 
of  concrete  curb,  gutter  and  sidewalk  has  been  awarded  to 
M.  V.  McCOMBS.  at  approximately  $24,000. 

+r;Tidlev,  Calif. — The  City  Trustees  have  awarded  a  con- 
tract for  paving  15  blocks  to  the  CLARK-HENERY  CON- 
STRUCTION  CO.,   Sacramento,  at   $52,373. 

Hutchinson,  Kan. —  (Official) — Bids  will  soon  be  called  for 
by  the  City   Clerk   for  paving  about   five   blocks  with   vitrified 


brick. 

+L,os  Angeles,  Calif. — The  contract  for  improving  Medford 
St.  from  Murchison  to  Soto  St.  has  been  awarded  to  BRYANT 
&   AUSTIN,   at   approximately   $13,132. 

Riverside,  Calif Shull-Tucker  Co.,  at  $8140,  was  the  low- 
est bidder  for  macadamizing  and  constructing  concrete  side- 
walks, curbs  and  gutter  on  Vine  St.  from  First  to  Seventh  St. 

Saeramen'o,  Calif. —  (Officia!) — Bids  will  be  received  until 
2  p.m.,  July  6,  by  the  State  Highway  Commission,  515  Forum 
Bldg.,  for  "constructing  state  highways  as  follows:  Tehama 
County,  from  Red  Bluff  to  the  northerly  boundary,  12.7  miles; 
Glenn  Countv.  From  Willows  to  Grapit,  9.4  miles;  Contra 
Costa  Countv,  from  El  Cievro  to  Eckley,  3.5  miles;  Tulare 
Countv.  from  Goshen  to  Visalia,  6.4  miles;  Tulare  County, 
from  westerly  boundary  to  the  tracks  of  the  Southern  Pacific 
Company. 

+  San  Bernardino,  Calif. — Contracts  have  been  awarded  for 
paving  Second  St.  to  TUTTLE  &  DEVOY.  at  $12,236,  and  I 
St    to   the   HIGHWAY  CONSTRUCTION  CO.,   at   $15,380. 
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+Saii8nllto,  CnHf. — A  contract  for  constructing  4259.1")  lin.ft. 
of  lutuminous  brick  highwav  has  bicn  awarded  to  CLAHK 
*:    HKNKRY,    at    $20,4S9.      Noted    June    17. 

+Moutrenl,  Que. — A  contract  for  constructing  sidewalks 
on  about  33  streets  has  been  awarded  to  the  SICILY  ASPHALT 
CO.  at  approximately  $65,000. 

Drockville,  Ont. — The  Town  Council  plans  to  lay  tarvia 
pavement  on  St.  Andrew  St.  and  Court  House,  at  a  cost  of 
$5500.      G.   H.   Bryson   is   Engr. 

Inieersall,  Ont. — Bids  will  be  received  until  5  p.m.,  July  5, 
by  W.  li.  Smith,  Town  Clk.,  for  constructing  approximately 
7175  sq.yd.  of  vitrified  brick  pavement  on  a  concrete  base  with 
3500   lin.ft.   of  combined  curb  and   gutter. 

Orilliii.  Ont. — The  Town  Council  plans  to  pave  Front  St., 
at  an   estimated  cost  of  $7500.      C.   E.  Grant  is  City  Clk. 

Prnibroke,  Out. — The  Town  Council  is  considering  the 
construction  of  pavements  on  Hincks,  Berlin  and  Murray  St., 
at   an    estimated   cost   of    $8000.      .\.    J.    Fortier   is   Clk. 

+'\VnIIae<-,  Ont. — A  contract  for  constructing  71  miles  of 
roads  has  been  awarded  to  A.  R.  BROWN. 

INDUSTRIAL     WOKKS 

+BoNtan.  Mass. — George  W.  Harvey,  201  Devonshire  St., 
will  build  a  ten-story  manufacturing  and  office  building  at 
Chauncey  and  Bedford  St.  Clinton  J.  Warren,  S04  Old  South 
Bldg.,   is  Arch. 

+Bostan,  Mass.— J.  M.  &  C,  J.  BUCKLEY,  1S4  Federal  St., 
has  been  awarded  the  contract  for  the  construction  of  a  five- 
storv,  59xl00-ft.  warehouse  for  the  Boston  Wharf  Co.,  259 
Summer  St.     M.  D.  Safford,  259  Summer  St.,  is  Arch. 

Boston,  Mass. — Bids  are  being  received  by  Stebbins  & 
Watkins,  164  Federal  St.,  Arch.,  for  the  construction  of  a 
one-  and  two-story,  65xl31-ft.  manufacturing  building  for 
W.   P.   Smith. 

Boston,  Mass. — An  eight-story,  55x80-ft.  manufacturing 
and  storage  building  will  be  constructed  for  Joseph  Segal. 
F.  A.   Norcross.    46   Cornhill,   is  Arch. 

♦Charlestown,   Mass. — W^alter   S.    Glidden    has   awarded    the 

contract     for     the     construction     of    a    three-story,     47x85-ft. 

■  garage  to  F.  C.  ALEXANDER,  Old  South   Bldg.,  Boston,  Mass. 

The  estimated  cost  is  $25,000.     Warren  &  Gerrish,  53  State  St., 

Boston,  Mass.,  is  Arch.     Noted  June   24. 

+Chrlsea,  Mass. — W.  H.  LARKIN.  91  Tudor  St.,  has  been 
awarded  the  contract  for  the  construction  of  a  two-story 
addition  to  the  factory  of  the  Revere  Rubber  Co..  200  Devon- 
shire  St.,  Boston,  Mass.      The   cost   is  tstimated  at   $40,000. 

+Dover,  Mass. — The  contract  for  the  construction  of  a  two- 
storv,  44x54-ft.  garage  for  W.  H.  Baltzell,  has  been  awarded 
to  LEIGHTON  &  MITCHELL,  95  Milk  St.,  Boston,  Mass. 
Bellows  &  Aldrich,  9  Park  St.,  Boston,  Mass.,  is  Arch.  The 
estimated  cost  is  $30,000. 

LoH-ell,  Mass. — The  Wamesit  Power  Co.  will  build  a  two- 
story,  60x3R0-ft.  factory,  to  cost  about  $60,000.  It  will  be 
built  by  day  labor. 

+Brld!;eport,  Conn. — JAMES  STEWART  &  CO.,  30  Church 
St.,  New  York,  N,  Y.,  has  been  awarded  the  contract  for  the 
construction  of  11  factories  for  the  Remington  Arms-Union 
Metallic  Cartridge   Co. 

+Waterbnrj-,  Conn. — The  Waterbury  Farrell  Foundry  & 
Machine  Co.,  465  Bank  St.,  has  awarded  the  contract  for  the 
construction  of  a  three-storv,  50xl50-ft.  addition  to  its  factory 
to  the  H.  WALES  LINES  CO..  Meriden,  Conn.  W.  E.  Griggs, 
111  West  Main  St.,   is  Arch.     Noted  June   3. 

+Waterville,  Conn. — TRACY  BROS.'  CO.,  57  Benedict  St., 
has  been  awarded  the  contract  for  the  construction  of  a 
one-  and  two-storv.  40xl00-ft.  factory  for  the  Rowbottom 
Machine  Co.,  Sheffield  St.  W.  E.  Griggs,  111  West  Main  St., 
Waterbury,    Conn.,    is    Arch. 

+Binghamton,  X.  Y. — J.  L.  LEWIS,  Wall  St.,  has  been 
awarded  the  contract  for  the  construction  of  a  two-story, 
62xl00-ft.  addition  to  the  factory  of  the  Barnes-Smith  Co. 

+BuftaIo,  N.  Y. — The  Pierce-Arrow  Motor  Car  Co.  has 
awarded  the  contract  for  the  construction  of  a  four-story, 
2O0x400-ft.  reinforced-concrete  addition  to  its  plant  on  Elm- 
wood  Ave.  to  the  ABERTH.AW  CONSTRUCTION  CO.,  Boston, 
Mass.      The   estimated   cost    is   $200,000. 

Buffalo,  5f.  Y'. — Bids  are  being  received  by  Joseph  J.  Geigard, 
Arch.,  346  Herman  St.,  for  the  construction  of  a  three-story, 
30xl50-ft.  storehouse  for  Adam  J.  Menger,  224  Washington 
Market. 

Herkimer.  JT.  Y'. — Bids  have  been  received  by  Carl  Hang 
&  Sons,  Arch..  Little  Falls.  N.  T.,  for  the  construction  of  a 
three-story,  60x90-ft.  addition  to  the  mill  of  the  Royal  Gem 
Mills.     Joseph  Reamy,  St.  Johnsville,  N.   Y.,  is  Pres. 

New  Y'ork,  N.  Y. —  (Borough  of  Brooklyn) — The  Sperry 
Gyroscope  Co.,  126  Nassau  St.,  plans  the  construction  of  a 
ten-story  factory.  Frank  J.  Helmle,  190  Montague  St.,  is 
Arch. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids  have  been 
received  by  Benjamin  Dreisler,  Arch.,  143  Remsen  St.,  for  the 
construction  of  a  two-storv,  60x200-ft.  warehouse  for  Becker's 
Aniline  &  Chemical  Works,  105  Underbill  Ave.     Noted  Mar.  11. 

♦New  Y'ork,  N.  Y. —  (Borough  of  Manhattan) — SMITH  &  LEO, 
INC.,  103  Park  Ave.,  Borough  of  Manhattan,  has  been  awarded 
the  contract  for  the  construction  of  a  $10,000  factory  exten- 
sion for  J.  M.  Huber.  65  West  Houston  St.  (Borough  of  Man- 
hattan). Brutus  Gundlack,  185  Madison  Ave.  (Borough  of 
Manhattan),  is  Arch. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — C.  F.  Etzel, 
165  West  ISth  St.,  has  awarded  the  contract  for  the  construc- 
tion of  a  two-storv,  60xl00-ft.  factory  to  KATZ  &  SCH(1EN- 
HOLTZ.  165  West  ISth  St.  The  estimated  cost  is  $1?,000. 
Mitchell  Bernstein.  131   East   23rd  St.,   is  Arch. 

+New  Y'ork,  N.  Y'. —  (Boroug-h  of  Queens) — J.  ODELL 
WHITENACK,  231  West  ISth  St.,  Borough  of  Manhattan,  has 
been  awarded  the  contract  for  the  construction  of  a  four- 
story  factory  for  Fred  .A.yer,  Boston,  Mass.  H.  N.  Paradise, 
231  West   ISth   St.    (Borough   of  Manhattan),   is  Arch. 

♦Syracnse,  N  .Y. — The  Merrill-Soule  Co.,  North  Franklin 
St.,  has  awarded  the  contract  for  the  construction   of  a   two- 


story,  5fixl23-ft.  machine  shop  to  the  TAYLOR-HORNSBY 
(CONSTRUCTION  CO.,  Post-Standard  Bldg.  The  estimated  cost 
is    $14,000. 

Butler,  N.  J. — The  Pequannock  Rubber  Co.  will  build  a 
three-story.  47xl80-ft.  and  a  one-story,  40x75-ft.  factory,  to 
cost  $50,000.  M.  &  W.  Oakley.  6  Park  Ave.,  Puterson,  N.  J., 
is  Arch.     Joseph  F.  McLean  is  Pres. 

+!Vewnrk,  N.  J. — The  contract  has  been  awarded  to  the 
ESSEX  CON.STRUCTION  CO.,  S5  Academy  St.,  for  the  con- 
struction of  a  two-story,  80x93-ft.  garage  for  Max  Mindl,  31 
Clinton  St.  The  estimated  cost  Is  $12,000.  Frank  Grad,  245 
Springfield    Ave.,    is   Arch. 

Newark,  N.  J. — George  Stengel,  Western  Ave.,  will  rebuild 
his  thrte-story  factory.  The  estimated  cost  Is  $40,000.  M.  N. 
Shoemaker,    9   Clinton    St.,    is  Arch. 

Yardvllle,  N.  J. — The  Chandler  Oil  Cloth  Co.  will  build  a 
$30,000  factory.  J.  Osborne  Hunt,  Inter-State  Telephone  Bldg., 
Trenton,   N.   J.,    is   Arch. 

+Allentown,  Penn. — Bayuk  Bros.  Co.  has  awarded  the  con- 
tract for  the  construction  of  a  four-story  factory  to  WILLIAM 
LINKER   &   CO. 

Crojden,  Penn. —  (Bridgewater  post  office) — Bids  are  being 
received  by  Heacock  &  Hokanson,  Arch.,  1218  Chestnut  St., 
Philadelphia,  Penn.,  for  the  construction  of  .a  one-story,  40x 
250-ft.  dairy  for  Joseph  R.  Grundy,  Bristol,  Penn.  The  esti- 
mated cost  is  $35,000. 

Fleetwood,  Penn. — Wayne  M.  High,  Arch.,  11  North  Fifth 
St.,  Reading,  Penn.,  is  receiving  bids  for  the  construction  of 
a  two-story,  40x489-ft.  automobile  factory  for  the  Fleetwood 
Metal  Body  Works,  care  Harry  Urich.  The  estimated  cost  is 
$40,000. 

Lehanon,  Penn. — A.  S.  Kreider,  Annville,  Penn.,  contem- 
plates the  construction  of  a  three-story  factory  estimated  to 
cost  $30,000. 

+Philadelphia,  Penn. — The  Tasty  Baking  Co.,  2335  Sedgley 
.tve.,  has  awarded  the  contract  for  the  construction  of  a 
three-story,  66x79-ft.  bakery  to  JOSEPH  F.  MYERS,  JR.,  1237 
Ridge   .\Vf. 

+Philiidelphia,  Penn. —  (Official) — JOHN  G.  BROWN.  With- 
erspoon  Bldg.,  has  been  awarded  the  contract  to  design  and 
build  a  plant  for  the  mining,  pumping,  screening,  washing  .and 
drying  of  sand  for  the  Norcross  &  Edmunds  Sand  Co. 

Riverside,  Penn. — Bids  have  been  received  by  W.  U.  Jurty, 
Arch.,  Shamokin,  Penn.,  for  the  construction  of  a  three-storv, 
50xl20-ft.  mill  for  William  F.  Taubel.  The  estimated  cost  "is 
$45,000. 

Haeerstown,  Md. — Plans  have  been  completed  by  Peuckcrt 
&  Wunder,  Arch.,  310  Chestnut  St.,  Philadelphia,  Penn.,  for 
the  construction  of  a  one-story,  100x200-ft.  factory  for  the 
Pangborn  Corporation.  The  estimated  cost  is  $35,000.  Noted 
May   20. 

Winchester,  Va. — The  National  Fruit  ,!i  Products  Co..  Alex- 
andria, Va.,  plans  the  construction  of  a  $20,000  plant.  Milburn, 
Heister  &  Co.,  Union  Savings  Bank  Bldg.,  Washington,  D.  C, 
is   Arch. 

+Cliarleston,  W.  Va. — C.  W.  McNULTY,  Huntington,  W.  Va., 
has  been  awarded  the  contract  for  the  construction  of  a  six- 
story,  reinforced-concrete  factory  for  the  Woodrum  Home 
Outfitting   Co.,    to   cost   $85,000. 

New  Orleans,  La. — Bids  have  been  received  by  the  Board 
of  Commissioners  of  the  Port  of  New  Orleans,  Suite  200,  New 
Orleans  Court  Bldg.,  for  the  construction  of  a  two-story,  120x 
2000-ft.  K-harf  house  and  a  150x580-ft.  warehouse  on  the 
Mississippi  River  near  Valence  St.  Ford.  Bacon  &  Davis,  921 
Canal   St..   is  Arch. 

+Akron,  Ohio — THE  HALLER  CONSTRUCTION  CO.,  Second 
National  Bldg.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  one-story,  25x59-ft.  and  56x68-ft.  garage  for 
Davton  A.  Dovle,  510  West  Market  St.  The  estimated  cost 
is  $14,000.     Henry  &  Murphy,  Doyle  Blk.,  is  Arch. 

Akron,  Ohio — The  Akron  Gas  Lamp  Co.  will  build  a  factory 
at   606   South   High   St.,   to  cost   $14,000. 

Barberton,  Ohio — The  Portage  Rubber  Co.  will  build  a 
factory  at  an   estimated  cost   of  $300,000. 

+C1ncinnati,  Ohio — THE  FERRO  CONCRETE  CONSTRUC- 
TION CO.,  Richmond  and  Harriet  St.,  has  been  awarded  the 
contract  for  the  construction  of  a  one-  and  two-story,  52x203- 
ft.  garage  for  the  Commercial  Auto  &  Sales  Co.,  care  Joseph 
Bering,  128  East  Eighth  St.  The  estimated  cost  is  $30,000. 
Anthony  Kunz,  Jr.,   955  West  Court  St.,  is  Arch. 

Cleveland,  Ohio — Plans  have  been  completed  by  Samuel 
Austin  &  Son  Co.,  14,230  Euclid  Ave.,  for  the  construction  of  a 
four-storv,  60x320-ft.  factory,  a  foundry,  and  a  power  plant, 
at  Ivanhbe  Rd.  and  the  Nickle  Plate  R.R.,  for  the  Frantz- 
Premier   Co.,   Leader-News   Bldg. 

+Cleveland,  Ohio — JOHN  WOIDE,  1659  East  86th  St.,  has 
been  awarded  the  contract  for  the  construction  of  a  one-story, 
70xlSO-ft.  addition  to  the  factory  of  the  AUyne  Ryan  Foundry 
Co.,  Aetna  Rd.  The  Forest  City  Engineering  Co.,  512  Hippo- 
drome Bldg.,  is  Engr. 

Cleveland,  Ohio — The  Westinghouse  Electric  &  Mfg.  Co., 
1220  West  58th  St.,  will  remodel  its  plant  at  a  cost  of  $500,000. 

Cleveland,  Ohio — Bids  are  being  received  by  the  Hydraulic 
Pressed  Steel  Co.,  H.  O.  Davidson.  Ch.  Engr.,  3152  East  61st 
St.,  for  the  construction  of  a  one-story,  80x360-ft.  factory. 

+Columbus.  Ohio — D.  Reibel  &  Sons,  Arch.,  has  awarded 
the  contract  tor  the  construction  of  a  dairy  and  ice  plant  for 
the  S.  T.  Budd  Dairy  Co.,  to  WILLIAM  WATSON,  at  $52,856. 
Noted  Apr.    22   and  June   24. 

+DaTton,  Ohio — The  contract  for  the  construction  of  a 
four-stdrv,  65x70-ft.  packing  plant  for  the  Henry  Burkhardt 
Packing  Co..  Huffman  and  Irwin  St.,  has  been  awarded  to 
JOSEPH  BOREN  &  SONS,  Arcade  Bldg.,  Peters,  Herman  & 
Brown.   Reibold  Bldg.,   is  Arch. 

Kokomo,  Ind. — Howard  Cole  &  Co.  plans  the  construction 
of  additions  to   its   foundry    to   cost   $75,000. 

+Muncie,  Ind. — The  Warner  Gear  Co.  has  awarded  the 
contract   for   the   construction   of   a   two-story   addition   to   its 
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factory  lo  the  ILLINGSWORTH-SPANGLER  CO.  The  esti- 
mated cost  is  $15,000.  Cuno  Kibele,  335  Johnson  Bldg.,  is 
Arch. 

+Detroit,  Midi. — The  Atlas  Foundry  Co.  has  awarded  the 
contract  for  the  construction  of  a  S5x270-ft.  factory  at  Artil- 
lery Ave.  and  the  Wabash  R.R.  to  the  WISCONSIN  BRIDGE 
CO"      W.   T.    Curtis   is   Engr. 

+SnKinnn',  Mich. — The  Saginaw  Daily  News.  307  Tuscola 
St  has  awarded  the  contract  for  the  construction  of  a  three- 
vitorv  50xll0-ft.  press  building  to  J.  S.  KERNS  &  SON,  207 
South  Third  St.  The  estimated  cost  is  $30,000.  Cowles  & 
Mutscheller,  1  Chase  Blk.,  is  Arch. 

Chicnso,  III.— The  Bermingham  &  Seaman  Co.,  7  South 
Dearborn  St.,  will  build  a  seven-story,  100xl50-ft.  paper  mill, 
to  cost  $150,000.  Paul  Gerhardt,  64  West  Randolph  St.,  is 
Arch. 

+ChicnBO,  III. — The  contract  for  the  construction  of  an 
eisht-storv  warehouse  for  the  Independent  Packing  Co.,  41st 
and  Halsted  St.,  has  been  awarded  to  the  E.  W.  SPROUL  CO., 
1120  West  35th  St.  S.  S.  Joy,  1118  West  35th  St.,  is  Arch. 
Noted   Jan.    14. 

+AVnusau,  W"ls. — FRED  W.  KRAUSE  has  been  awarded  the 
contract  for  the  construction  of  a  three-story,  ]06xl20-ft. 
packing  plant  for  tho  Farmers'  Cooperative  Packing  Co.  H. 
C.  Gardner,  140  South  Dearborn  St.,  Chicago,  111.,  is  Arch. 
Noted   Feb.    4. 

+JpiiningN,  Mo. — The  National  Oil  Cloth  Co.  has  awarded 
the  contract  for  the  construction  of  a  one-story,  163x347-ft. 
factory  to  the  McCORMICK-COOMBS  CONSTRUCTION  CO., 
Columbia  Bldg.,  St.  Louis.  Klipstein  &  Rathmann,  Chemical 
Bldg.,  St.  Louis,  is  Arch. 

KnuMns  City,  Mo. — The  Southwest  News  Co.  will  build  a 
four-story,  50xl33-ft.  reinforced-concrete  building  at  410  East 
Ninth  St.,  to  cost  $75,000.  Smith,  Rea  &  Lovitt,  602  Finance 
Bldg.,   is  Arch. 

St.  Louis,  Mo. — O.  R.  S.  Traber,  FuUerton  Bldg.,  Arch.,  is 
receiving  bids  for  the  construction  of  a  tour-story,  48x96-ft. 
factory  for  Vivianno  Bros.,   1022  North  Seventh  St. 

Tncoma.  -Wash. — The  Sperry  Flour  Co.  will  build  an  addi- 
tion to  its  plant  at  a  cost  of  ?65.000.  J.  D.  Armstrong  is  Local 
Mgr.     BuUard   &  Hill,   Provident  Bldg.,   is  Arch. 

San  Fernando,  Calif. —  (Official) — Bids  have  been  received 
by  M  Grassley,  Consolidated  Realty  Bldg.,  for  the  construction 
of  a  S'O  000  lemon-packing  plant  for  the  San  Fernando  Lemon 
Association.  H.  A.  Hamm,  100  North  Daisy  Ave.,  La  Manda, 
Calif.,  is  Arch. 

FEDERAL  GOA'ERXMEXT  WORK 

Post  Office — Mt.  Vernon,  N.  T. — Bids  were  received  June  25 
for  the  construction  of  a  post  office  at  Mt.  Vernon,  (a)  using 
limestone  for  all  stonework,  except  where  granite  is  specified, 

(b)  using  sandstone,  except  where  granite  is  specified,  (c) 
usine  marble,  except  where  granite  is  specified,  as  follows: 
J  S  Rogers,  Moorestown,  N.  J.,  (a)  $98,999,  (b)  $102,700,  (c) 
$116,300;  Westchester  Engineering  Co.,  White  Plains,  (a) 
$96  500  (b)  $106,000,  (c)  $113,900;  Dawson  &  Archer,  New 
York,  (a)  $99,245,  (b)  $103,670,  (c)  $112,075;  John  G.  Unketer 
&  Co.,  Minerva,  Ohio,  (a)  $98,600,  (b)  $106,274,  (c)  $116,600; 
George  T.  Kellev,  Yonkers,  (a)  $96,588,  (b)  $104,508,  (c)  $112,- 
GOS-  William   J."Morgan,   Mt.   Vernon,    (a)    $99,450,    (b)    $99,000, 

(c)  $112,800;  John  Lowry,  Jr.,  New  York,  (a)  $106,265,  (b) 
$110  775,  (c)  $123,865;  Thomas  J.  "Waters,  New  York,  (a)  $110,- 
000,  (b)  $115,000,  (c)  $125,000;  William  H.  Egan,  New  York, 
(a)  $99,740,  (b)  $106,300,  (c)  $127,700;  Joseph  di  Benedetto, 
New  York,  (a)  $87,737,  (b)  $95,737,  (c)  $105,737;  Aroldo  Bar- 
baresi.  New  York,  (a)  $106,500,  (b)  $107,000,  (c)  $119,900;  John 
T.  Brady  &  Co.,  New  York,  (a)  $94,510,  (b)  $97,510,  (c)  $110,510. 
Noted  May  27. 

+Planibin^ — New  York,  N.  Y. — The  contract  has  been 
awarded  to  C.  F.  MENTZINGER  SONS,  Brooklyn,  at  $32,119, 
for  installing  a  new  plumbing  system  in  the  U.  S.  post  office 
and   court   house.      Noted   May    13   and  June    10. 

+Coast  Guard  Station — Oswego,  N.  Y. — The  contract  has 
been  awarded  to  R.  M.  HARNETT,  Oswego,  at  $10,750,  for 
constructing  a  coast  guard  station.     Noted  June   3  and  24. 

-A-Repair  to  Pier — Erie,  Penn. — The  T.  A.  Gillespie  Co., 
Pittsburgh,  was  low  bidder  at  $30,248.  for  making  repairs  to 
north    pier,    Erie.      Noted    May    27. 

Immigration  Station — Baltimore,  Md. — Bids  will  be  received 
until  3  p.m.,  Aug.  16,  bv  James  A.  Wetmore,  Act.  Superv.  Arch., 
Washington.  D.  C,  for  constructing  one  four-story,  one  three- 
story  and  two  two-story   buildings. 

-^Road  Work — Washington,  D.  C. — Bids  were  received  June 
22  by  the  Department  of  Agriculture  for  the  construction  of 
an  experimental  road  on  the  Russel  Rd..  Alexandria  County, 
Virginia,  as  follows:  William  P.  McDonald  Construction  Co., 
New  York,  N.  Y.,  $18,362;  L.  M.  Johnson,  Arlington,  Va., 
$20,925;  G.  B.  Mullen  Construction  Co.,  Washington,  D.  C, 
$18,574.     Noted  June  10. 

Fuel-Oil  Tank — Key  West,  Fla. — Bids  will  be  received  until 
11  a  m.,  July  17,  by  H.  R.  Stanford,  Ch.  of  Bureau,  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C,  for  constructing  a 
50,000-gal.  steel  fuel-oil  storage  tank  at  the  naval  station. 
Levee  Work — Vicksburg.  Miss. — Bids  will  be  received  until 
11  a.m.,  July  12,  by  the  officer  of  the  Third  Mississippi  River 
District,  for  levee  work   consisting  of  1,415,000   cu.yd. 

+PaHt  Office — New  Albany,  Ind. — The  contract  for  the  con- 
struction of  a  post  offlce  at  New  Albany  has  been  awarded  to 
R.  P.  FARNSWORTH  &  CO.,  Owensboro.  Ky.,  at  $67,6 1 5. 
Noted  Apr.  8  and  May  20. 

+PoMt  Office — La  Salle,  111. — The  contract  has  been  awarded 
to  CHARLES  W.  GINDELE,  Chicago,  at  $67,000,  for  construct- 
ing the  U.  S.  post  office.     Noted  Apr.   22  and  June   3. 

Post  Offlce — Ft.  Atkinson,  Wis. — Bids  will  be  received  until 
3  p.m.,  Aug.  2,  by  James  A.  Wetmore.  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  complete 
the  U  S.  post  office  at  Ft.  .\tkinson. 

+Post  Offlce — Chillicothe,  JIo. — The  contract  for  the  con- 
struction of  a  post  office  at  Chillicothe  has  been  awarded  to 
W.  H.  FISSELL  &  CO.,  New  York,  N.  Y.,  at  $87,700.  Noted 
Apr.   22  and  June   10. 


Post  Office — Cuero,  Tex. — Bids  were  received  June  21  by 
the  Acting  Supervising  Architect,  Treasury  Dept.,  Washington, 
D  C,  for  the  construction  of  a  post  offlce  at  Cuero,  (a)  lime- 
stone (b)  sandstone,  as  follows:  Texas  Construction  Co.,  San 
Antonio,  (a)  $52,500,  (b)  $55,300;  Richardson  Engineering  & 
Construction  Co.,  Bainbridge,  Ga.,  (a)  $53,470,  (b)  $54,470; 
George  A.  Shaul,  Seneca.  Kan.,  (a)  $53,510;  R.  P.  Farnsworth 
&  Co.,  Owensboro,  Ky.,  (a)  $56,470,  (b)  $59,000;  Algernon 
Blair,  Montgomery,  Ala.,  (a)  $57,286;  Charles  Fuess  &  Son, 
Cuero  <a)  $57,800,  (b)  $61,200;  Potters  Lumber  Co.,  East 
Liverpool.  Ohio,  (a)  $58,200,  (b)  $60,800;  Thomas  W.  Cissel, 
Wooster  Ohio,  (a)  $58,500,  (b)  $61,000;  J.  F.  McKnight,  Hal- 
lettsville,    (a)    $63,500.     Noted   May   13. 

+Post  Office — I..ong  View,  Tex. — The  contract  for  the  con- 
struction of  a  post  office  at  Long  View  has  been  awarded  to 
V.  E.  TAYLOR,  Ennis,  at  $36,250.  Noted  Apr.  29  and  June  10. 
Reclamation  Service — Provo,  Utah — Bids  will  be  received 
until  2  p  m.,  July  15,  at  the  U.  S.  Engineer  Office,  Provo,  for 
constructing  about  50,000  cu.yd.  of  canal  excavation,  8000 
cu.vd.  of  rolled  embankment.  3000  cu.yd.  of  excavation  for 
structures,  950  cu.vd.  of  reinforced  concrete  and  525,000  sq.ft. 
of  canal  lining.  Morris  Bien  is  Act.  Dir.  Specifications  are 
on  file  with  "Engineering  News." 

Repairing  WTiarfs — Portland,  Ore. — Bids  will  be  received 
until  11  a.m.,  July  12,  at  the  U.  S.  Engineer  Offlce,  Couch  Bldg., 
Portland,  for  enlarging  and  repairing  wharfs  and  tramways 
and  extending  the  north  and  south  jetties  at  the  mouth  of  the 
Sinslaw    River. 

Barges — Portland,  Ore. — Bids  will  be  received  until  11  a.m., 
July  15.  at  the  U.  S.  Engineer  Office.  Second  District,  Portland, 
for  constructing  two  wooden  fuel  barges. 

Addition  to  Building — Salem,  Ore. — Bids  will  be  received 
until  2  p.m.,  Julv  21,  by  Cato  Sells,  Comr.  of  Indian  Affairs, 
Washington,  D.  C..  for  constructing  an  addition  to  the  brick 
assembly  hall  at  the  Salem  School. 

Buildings — Guantananio,  Cuba — Bids  will  be  received  until 
11  a.m.,  Julv  31,  by  H.  E.  Stanford,  Ch.,  Bureau  Yards  and 
Docks.  Washington.  D.  C,  for  constructing  six  buildings  at 
the  naval  station,  Guantanamo.     Noted  Apr.  8. 

Locomotives — Panama — Bids  will  be  received  until  10:30 
a.m.,  Aug.  16,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt.,  Panama 
Canal,  Washington,  D.  C.  for  furnishing  12  electric  towing 
locomotives  for  the  canal  locks.     Noted  June  17. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  July  9,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscel- 
laneous supplies 

Steel  Doors — Panama — Bids  will  be  received  until  10:30 
am.,  Julv  13.  bv  Maj.  F.  C.  Boggs.  Gen.  Pur.  Agt.,  Panama 
Canal,  Washington,  D.  C,  for  furnishing  steel  doors  and 
erecting  them  at  Pier  No.  7  at  Cristobal  and  shed  on  Pier 
IS   at  Balboa 

Structural  Steel — Panama — Bids  will  be  received  until  10:30 
a.m..  Julv  12,  bv  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt.,  Panama 
Canal,  W'ashington,  D.  C,  for  furnishing  and  erecting  struc- 
tural steel  and  accessory  parts  for  shed  on  pier  No.  7,  Atlantic 
Terminal,  Panama  Canal. 

MISCELLANEOUS 
Fire  Station — Springfield.  Mass. — Bids  will  be  received  by 
the  City  Clerk  until  noon,  July  12,  for  the  construction  of  a 
fire  station  on  Winchester  Sq.  Specifications  may  be  ob- 
tained from  B.  Hammett  Seaburg,  Arch.,  21  Besse  Place, 
Springfield. 

+Dam — Pelts  Mills,  N.  Y. — (Official) — The  general  contract 
for  constructing  a  gravity  section  concrete  dam  at  Felts  Mills, 
has  been  awarded  to  the  STEWART  ENGINEERING  CORPOR- 
ATION 17  Batterv  PI.,  New  York.  This  dam  impounds  the  wa- 
ters of  the  Black'  River,  generating  power  to  operate  the  pulp 
and  paper  mill  of  the  Taggart  Paper   Co. 

Subnav — New  York,  N.  Y.— (Borough  of  Bronx) — The 
United  States  Government  has  consented  to  the  construction 
of  the  proposed  rapid  transit  bridge  over  the  Bronx  River 
at  Westchester  Ave.  This  bridge  is  to  carry  the  tracks 
of  the  Pelham  Bav  Park  branch  of  the  Lexington  Ave. 
subwav.  which,  at  this  point  runs  on  an  elevated  structure. 
The  plans  call  for  a  permanent  bridge  with  a  clearance  of 
61  ft.  above  mean  high  water.  The  Engineers  of  the  Public 
Service  Commission  for  the  First  District  are  preparing  plans. 
Lumber,  Grits  and  Sand — New  York.  N.  Y. — I  Borough  of 
Bronx)  —  (Official) — Bids  will  be  received  by  Douglas  Mathew- 
son.  Borough  Pres.,  Municipal  Bldg.,  177th  St.  and  Third  Ave., 
for  furnishing  and  delivering  long  leaf  yellow  pine,  spruce 
and  chestnut  posts  and  grits  and  wash  sand. 

Dredging — New  York,  N.  Y. —  (Borough  of  Brooklyn) — 
(Official) — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr., 
Docks  and  Ferries,  Pier  A.,  Battery  PI..  Borough  of  Man- 
hattan, until  noon  July  12,  for  dredging  in  Mill  Basin, 
Jamaica    Bay. 

SubTvav — New  York,  N.  Y. — (Borough  of  Brooklyn) — (Offi- 
cial)— Bids  will  be  received  by  the  Public  Service  Commission. 
154  Nassau  St.,  until  12:15  p.m.,  July  20,  tor  the  construction 
of  Section  No.  1  of  Route  No.  49,  a  part  of  the  Culver  Rapid 
Transit  R.R.  This  is  a  three-track  elevated  railroad,  which 
will  connect  the  Fourth  Ave.  subway  through  3Sth  St.  and 
Gravensend  Ave.,  with  Conev  Island.  Section  No.  1  extends 
from  a  point  in  37th  St.,  246  ft.  southeast  of  Tenth  Ave.  under 
private  property  and  intersecting  streets  to  Gravesend  Ave. 
and  over  Gravesend  Ave.  to  a  point  about  525  ft.  south  of 
Bay  Parkway  (22nd  Ave.)  produced. 

+SubTCav — New  York,  N.  Y. —  (Borough  of  Brooklyn)-— 
(Official) — The  contract  for  constructing  a  part  of  Route  29, 
Section  1,  beginning  at  a  point  under  Eastern  Parkway, 
about  192  ft.  west  of  the  westerly  building  line  of  Nostrand 
Ave.,  curving  thence  southerly  under  Eastern  Parkway  and 
private  property  into  Nostrand  Ave.  to  a  point  about  220  ft. 
south  of  the  southerly  building  line  of  Church  Ave.  lias  been 
awarded  to  NEWMAN  &  CAREY,  215  Montague  St.  (Borough 
of  Brooklyn),  at    $2,073,303.      Noted  June   24. 

Lumber  and  Piles— New  York.  N.  Y.— (Borough  of  Man- 
hattan)—  (Official) — Bids  will  be  received  by  R.  W.  C.  Srnith. 
Comr.,  Docks  and  Ferries.  Pier  A.  Battery  PI.,  until  noon.  July 
12.  for  furnishing  and   delivering  lumber  and  piles. 
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Dreilfflne — New  York,  N.  Y. — (Borough  of  Manhattan) — 
(Official) — The  followine  are  the  bids  received  Uy  R.  A.  C. 
Smith,  Comr.  Docks  and  Ferries,  for  dredging  for  the  River- 
side Parlv  improvement.  West  S7th  to  West  93rd  St.,  North 
River:  H.  DnKois,  17  State  St.,  13o.  per  cu.yd.;  J.  A.  Seely, 
ISc. ;  Morris  &   Cummings,   21c.     Noted  June   17. 

+Trnck  Mnterlnlf — New  Yorlt,  N.  Y. — (Borougli  of  Man- 
hattan)— (Odicial) — Tlic  following  awards  have  been  made  by 
the  Public  Service  Commission,  l.^>4  Nassau  St.,  BoroUKl^  of 
Manhattan,  for  furnishing  tracl<  materials:  For  open  hearth 
;-ails,  including  main  rails  and  guard  rails,  BKTHIjKHIOM 
STEETj  PKOPU(n\S  CO.,  at  $7S.9I9;  for  rolled  manganese  rails. 
Including  standard  and  short  lengths  also  the  drilling  or 
punching  of  bond  and  separate  holes,  MANGANESE  STEEL 
RAIL  CO.,  at  l(i,;i37:  for  track  rail  spliced  bars,  RAIL  .JOINT 
CO.,  at  $11,474;  for  anti  creepers,  including  tho.se  for  guarded 
rails  and  those  for  unguarded  rails,  the  CREEPCHEt'K  CO., 
at  $2571;  for  cut  track  spikes,  LACKAWANNA  STEEL  CO., 
at  $3326;  for  furnishing  ties  and  timber,  J.  H.  BURTON  & 
CO.,  at  $134,804;  for  furnishing  bolts  and  nuts,  AMERICAN 
IRON  &  STEEL  MFG.  CO.,  at  $20,(j75;  for  malleable  iron 
castings,  under  which  classification  are  included  guard  rail 
braces,  main  rail  braces  and  washers,  FORAN  FOUNORY  & 
MFG.  CO.,  $5251;  for  tie  plates  under  Type  A,  LACK.WVANNA 
STEEL  CO.,  at  $14.1!M1:  for  tie  plates  under  Classin.-atiim  D, 
RAMARO  IRON  AVOKKS,  $1«00,  also  for  tie  plates  under 
Classitlcation  W  and  X.  at  $164:  for  hand  rails,  AHJLCAN  RAIL 
&  CONSTRUCTTdX  CO.,  at  $15,606;  for  special  work,  the 
RAMAPO  IRON  WuKKS,  at  $19,740.    Noted  May  27  and  June  24. 

Motor  Fire  Apparatus — New  York,  N.  Y.— (Borough  of 
Manhattan)  — (Official) — Bids  will  be  received  by  Robert  Adam- 
son.  Fire  Comr.,  until  10:30  a.m.,  July  7,  for  furnishing  and 
delivering  24  motor-driven  hose  wagons,  under  three  separate 
contracts,  each  contract  providing  for  eight.  Bids  will  also 
le  opened  at  that  time  for  furnishing  12  forty-gal.  chemical 
tanks  and  12  chemical  hose  reels. 

Specia!  Motor  AI.I>ar.^t^ll^ — New  York,  N.  Y. — (Borough  of 
Manhattan)  —  (Official) — Bids  will  be  received  by  Marcus  M. 
Marks,  Municipal  Bldg.,  until  2  p.m.,  July  9,  for  furnishing 
and  delivering  one  four-ton  auto  truck  body,  crane,  bucket, 
etc.,  for  cleaning  catch  basins:  one  four-ton  auto  chassis  with 
power  take  off;  one  superstructure,  including  body,  crane, 
bucket,  shafts,  gears,  etc..  from  plans  "A";  one  superstructure 
according  to  plan  "B."  Plans  are  on  file  with  the  Auditor, 
Room   2141   Municipal  Bldg. 

Supplies — New  York,  N.  Y. — (Borough  of  Manhattan) — 
(Official) — Bids  will  be  received  at  Room  1230,  Municipal 
Bldg.,  until  noon,  July  7.  for  furnishing  and  delivering  lime, 
cement,  sand,  rock,  fire  clay  and  flre  brick  to  the  Department 
of  Bridges,  Docks  and  Ferries,  Public  Charities,  Water  Supply, 
Gas  and  Electricity  and  Fire  Department. 

L.uml)er — New  York,  N.  Y. — (Borough  of  Manhattan)— 
(Official) — Bids  will  be  received  at  Room  1230,  Municipal  Bldg., 
until  noon,  July  7,  for  furnishing  and  delivering  lumber  to 
Bellevue  and  Allied  Hospitals,  Department  of  Bridges,  Fire 
Department,  Department  of  Public  Charities  and  Department 
or  Water  Supply,  Gas  and  Electricity. 

Screen  AVork — New  York,  N.  Y. —  (Borough  of  Richmond) — 
(Official) — The  following  are  the  bids  received  by  the  Depart- 
ment of  Charities  for  furnishing  and  installing  certain  screen 
work  on  the  windows  and  balconies  of  various  buildings  of 
the  Sea  View  Hospitals.  Protector  Ventilating  Co.,  $12,967; 
W.  H.  Jameanau  Co..  $14,375:  Watson  Mfg.  Co.,  $18,759; 
Theriault  Mfg.  Co..  946  Flatbush  Ave.,  Brooklyn.  $12,939; 
S.  Rorbuck  Co.,  13,941.     Noted  May  13  and  27,  and  June  17. 

Flood  Protection — Olean,  N.  Y. — The  taxpayers  of  the  city 
have  voted  to  issue  $150,000  in  bonds  for  flood  abatement. 
Noted  June  10. 

Park  Improvements — Caldwell.  N.  J. — The  Essex  County 
Park  Commission  plans  to  spend  $50,000  in  improving  Grover 
Cleveland  Park. 

Stable — Jersey  City.  N.  J. — The  city  plans  to  construct  a 
three-story  stable  on  Cornelison  Ave.  at  an  estimated  cost  of 
$50,000. 

Park  Bonds — Jersey  City,  N.  J. — Bids  will  be  received  until 
3  p.m.,  July  8.  by  the  Board  of  Chosen  Freeholders  of  Hudson 
County  for  $300,000  of  Hudson  County  park  bonds.  Walter 
O'Mara  is  Clk. 

Fire  Alarm  System — New  Kensington,  Penn. — Bids  will  be 
received  by  W.  G.  Goerman,  Chn.  Fire  Com.,  until  8  p.m., 
July  6,  for  furnishing  and  installing  a  fire  alarm  system. 

Terminal — Spartanburg.  S.  C. — According  to  press  reports 
the  Southern  Ry.  Co.  will  build  a  freight  terminal  consist- 
ing of  separate  inbound  and  out  bound  warehouses  with 
ample  team  track  facilities,   to  cost  about  $100,000. 

+  Sheas — Jacksonville,  Fla. — The  contract  for  constructing 
structural  steel  sheds,  also  roofin,g  and  siding  on  the  municipal 
piers,  has  been  awarded  to  the  CHESAPEAKE  IRON  WORKS, 
Baltimore,  at  $33,160  and  $24,738  respectively.  F.  W.  Bruce 
is   Ch.   Engr.,    Port   Comn.      Noted    June    3. 

Drainage — St.  Augustine,  Fla. — Press  reports  state  that  the 
County  Commissioners  have  sold  bonds  for  improving  the 
Elkton   drainage   system. 

Whart — New  Decatur,  Ala. — It  is  reported  that  the  City 
Council  has  purchased  a  site  at  Bank  St.  along  the  Tennessee 
River  and  plans  the   construction   of  a  wharf. 

■Wharf — -Tuscaloosa,  Ala. — The  City  Commission  is  con- 
sidering the  construction  of  a  wharf  at  a  cost  of  $25,000. 

Levee — Senatobia.  Miss. —  Bids  w'ill  be  received  by  J.  A. 
Wooten,  Clk..  County  Supervisors,  until  July  5  for  the  con- 
struction of  a  levee. 

♦Levee  'Work — New  Orleans.  La. — The  State  Board  of  Com- 
missioners has  awarded  the  following  contracts  to  D.  B. 
HEARIN  &  SON.;  Scott  Levee,  210,000  cu.yd.  at  11.22c.  per 
cu.yd.;  Magnolia  Levee,  157,000  cu.yd.  at  9.4c.;  the  Whitney 
Levee.  110,700  cu.yd.  at  9.4c.;  Jack  Strange  Levee,  84,000  cu.yd. 
at  8.9SC. 

•^+Cranes  and  Elevator — New  Orleans,  La. — The  contract 
for  furnishing  the  electrical  cranes  for  the  cotton  warehouses, 
has  been  awarded  to  the  PAWT:.ING  &  HARNISCHFEGER 
CO..  Milwaukee.  Wis.,  at  about  $65,800.  Ford,  Bacon  &  Davis, 
New  Orleans,  is  Engr.     Noted  May  27. 


Lumber  anil  PIIInK — New  Orleans,  La."Blds  will  be  re- 
ceived by  Ernest  M.  Loeb,  Pres.  Bd.  of  Comrs.,  New  Orleans, 
until  2  p.m.,  July  14,  for  furnishing  creosoted  piling,  creosoted 
lumber,  and  creosoted  sheet  piling,  required  for  the  con- 
struction of  Julia  Street  Wharf.  SuecKlcatlons  may  be  ob- 
tained of  J.  Dcvcreux  O'Reilly,  Engr.,  200  New  Orleans  Court 
Bldg.,   New  Orleans. 

DrainaKc — Wostlake,  La. — Bids  will  bo  received  by  W.  H. 
Managan,  Pres.,  Sulphur  Drainage  District  No.  2,  until  July  7, 
for  constructing  16  miles  of  open  ditches.  F.  Shutts  &  Son, 
Lake   Charles,   la   Engr. 

DofkM — Memphis,  Tenn. — The  Memphis  Terminal  Corpora- 
tion IS  considering  the  construction  of  docks  alone  the  river 
front. 

Drnlnaec — Selmer.  Tenn. — Bids  will  be  received  by  the 
Board  of  Directors,  Big  Snake  Creek  Drainage  District,  until 
July  9,  for  drainage  work,  requiring  about  253,844  cu.yd.  of 
earth  excavation.     J.   C.   Houston,   Selmer,   is  Atty. 

Motor  Fire  Apparatus — Bellaire,  Ohio — The  voters  passed  a 
$16,500  bond  issue  for  the  purchase  of  one  triple  combination 
lire  automobile,  one  combination  motor  lire  truck,  and  one 
motor  tractor. 

Motor  Fire  Apparatus — Cleveland,  Ohio — The  city  plans  to 
spend  $450,000  for  motorizing  and  improving  the  flre  depart- 
ment.    Alfred  A.  Benesch,  304  City  Hall,  is  the  Safety  Djr. 

Swlmmine:  Pool — Cleveland,  Ohio — Plans  have  been  pre- 
pared by  Walker  &  Weeks,  Archs..  1900  Euclid  Ave.,  for  the 
construction  of  a  swimming  pool  for  the  Y.  W.  C.  A.,  at  Pros- 
pect Ave.  and  East  18th  St.     The  estimated  cost  is  $15,000. 

Ditch — Shelby,    Ohio — Bids    will    be    received    until    July    6 

"  ~    u-  -     ■•  • 

+Coke  Ovens — Toledo,  Ohio — The  contract  for  constructing 
coke  ovens  for  the  Toledo  Furnace  Co.  has  been  awarded 
to  the  H.  KOPPERS  CO.,   Pittsburgh,  Penn. 

♦Dltdi — Anderson,  Ind. — The  contract  for  constructing 
Peters  Ditch,  etc.,  has  been  awarded  to  DANIELS  &  TYST, 
Anderson,  at  $30,125.  William  P.  McV'augh  is  Drainage  Comr. 
Noted  May  13. 

Ditch — Belvidere,  111. — The  Commissioners  of  Coon  Creek 
Drainage  District  have  completed  plans  for  improving  Coon 
Creek  at  a  cost  of  about  $78,000.  A.  L.  Webster,  Wheaton,  is 
Engr. 


-Edward  F.  Dunne,  Governor, 
lis  for  the  construction  of  an 
■  (-'hicago  drainage  canal  with 
ting  a  direct  water  route  be- 
Gulf   of    Mexico   through   the 


Waterway — Sprint  n.l.T.    Til 

has  signed  the  bill  \\l,i    ' 

eight-ft.  channel  com     rim 
the   Illinois   River,    tiiti.l-\     ^  t 
tween    the    great    lakes    an.i    i 
Mississippi  River.     Noted  Mar 

Dam — Duluth.  Minn. — Bids  will  be  received  bv  the  County 
Commissioners  until  July  6  for  constructing  a  dam  at  Ver- 
million  Falls. 

+Ditches — Fairmont,  Minn. — The  contracts  have  been 
awarded  by  the  County  Commissioners  for  constructing  Ditch 
No.  46  to  the  CEYLON  CEMENT  TILE  CO..  Ceylon,  at  $10,990, 
and  Ditch  No.  27,  to  JOEL  BRAHY,  Sherburn,  at  $6595.  H.  C. 
Nolte  is  County  Audr. 

Ditches — Roseau,  Minn. — Bids  will  be  called  sometime  in 
August  by  the  State  Drainage  Commission,  for  constructing 
Judicial  Ditches  Nos.  61  and  62.  The  work  requires  the  dig- 
ging of  about  300  miles  of  ditches  in  Roseau  County,  which 
includes  4,000.000  yd.  of  excavation.  The  estimated  cost  is 
$490,000.     George  A.  Ralph,   St.  Paul.  Minn.,   is  Engr. 

Conduit — Kansas  City,  Mo. — The  City  Council  has  granted 
permission  to  the  Western  Union  Telegraph  Co.  to  lay  under 
the  surface  of  the  downtown  streets,  a  pneumatic  tube  service 
and  ducts  for  carrying  low  tensions  wires. 

Wharves  and  Docks — Beaumont,  Tex.  —  The  Wharf  and 
Dock  Commission  has  instructed  Hugh  M.  Harding,  Engr., 
52  Vanderbilt  Ave.,  New  York,  N.  Y.,  to  prepare  working  plans 
for  the  first  wharf  and  terminal  improvements,  which  includes 
the  raising  of  the  present  wharf  and  the  building  of  another 
unit  of  500  ft.,  the  construction  of  an  SOO-ft.  shed  and  the  in- 
stallation of  several  loading  and  unloading  cranes  and  other 
machinery.      The  estimated  cost   is   $109,000.      Noted   Apr.    22. 

Dratnag'C — Robstown,  Tex. — At  an  election  held  on  June  17 
a  drainage  district,  comprising  the  town  of  Robstown  and  the 
outlying  lands,  was  created  and  $150,000  bonds  voted  for  the 
purpose  of  constructing  a  drainage   system. 

Drniuaee — Texas  City,  Tex. — The  City  Commission  will 
soon  call  an  election  to  vote  on  the  question  of  issuing  about 
$200,000  bonds  for  the  construction  of  an  underground  drain- 
age system.     John  W.  Maxcy,  Houston,  is  Engr. 

Drainage — -Dexter,  N.  M. — The  construction  of  a  drainage 
system  near  here  to  embrace  20.000  acres  of  land  will  be 
started  about  Aug.  1,  if  war  is  not  declared  by  the  United 
States  against  Germany.  This  provision  is  contained  in  the 
option  of  the  Dickey  Tile  Co.  for  the  purchase  of  the  $250,000 
bond   issue   for   the  proposed   work. 

Fire  Equipment — Phcenix,  Ariz. — Bids  will  be  received  by 
Robert  A.  Craig,  City  Mgr..  until  4  p.m.,  July  6,  for  install- 
ing a  fire  alarm  system  and  furnishing  a  motor  driven  fire 
engine. 

♦Ditches,  Drainage — Everett,  Wash. — The  contract  for 
constructing  drainage  ditches  in  Drainage  District  No.  4, 
between  Snohomish  and  Monroe,  has  been  awarded  by  the 
County  Commissioners  to  GEORGE  P.  WRIGHT,  Tacoma,  at 
$33,829.     H.  P.  Niles  is  Engr.  of  the  Dist. 

Dock  and  AV'arehouse — Seattle.  Wash. — The  Harbor  Island 
Dock  &  Terminal  Co.,  White  Bldg.,  will  erect  a  dock  and 
warehouse  on  Harbor  Island,  to  cost  about  $500,000.  Among 
those  interested  are  O.  D.  Fisher,  Fisher  Flouring  Mills  Co., 
and  the  Schwager-Nettleton  Mill  Co.,  both  with  offices  in  the 
White  Bldg. 

Sprinkler  System — Seattle,  Wash. — The  following  are  th-3 
bids  received  by  C.  E.  Remsberg,  Secy..  Port  of  Seattle  for 
installing  a  fire  protection  system  in  the  storage  warehouse 
at  Smith's  Cove:  Fire  Protection  &  Equipment  Co.,  Seattle, 
$12,180;  Automatic  Sprinkler  Co..  Seattle,  $13,140;  Pacific  Fire 
Extinguisher  Co..  Seattle.  $13,452;  Rockwood  Sprinkler  Co., 
Seattle,  $13,371.     Noted  June  10. 
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pared  by   Itlmil   SchaclU   &J'P"-„;fJa<="on  ^he   Wiliamette  River, 
Ltruction   of  a  <l%k  -?"'','' ^Vhe  estimated  cost  is  $20,000. 
tor  .Mbert  Bros..  PO}  tland-      ^ '>|  "'^^Yif  _The  contract  for  con- 
+  011  Re»"*"''— :^"°!.;r^?«rrvoir    at    Point    Kurmin    for    the 
structinB    a    ^«""„«»?,°',as    Seen    awarded    to    1.EONAKDT    & 

^^^^^^J^i^^-^Z:r:.n  spend 

''•  ^r:.  AUn'-sl"  Francesco,  C^Hf^-^^^^^ 

Harbor  Cotnmissioners   has  awa,  ded   »   "'"g^'^'^'^Vnd    8,    to    the 

commissioned    to    1" epaie    plans    tor    a    jw        ^^  j-^  t,out   60 

f?'-  ,y„/to"'^o'n'rerthe^';S'o^f  w\Vh-^{h°e  'bluit  adjoining.  The 
-^^^a^^ali^^he^Corona^  ore  Minin.  C. 
will  construct  a  flume  2%   miies  long  di 

"^"Leve^Yuba  City.  Calit.-The  county  plans  to  spend  $50,000 
°"  '^:^J::TnoTont.-0.  Veale  S.  Co.  plans  to  construct 
^  ^^^-  BUILDINGS  ^    ^ 

«..:"/„dusMan,„.*.      2^.aIG.u.™m«M^^  construction    of   a 

+.^«BU»tn    Ma.np^he    cont.act   to  ^  Cljurch,    has 

one-story.  I'^^V'tohn  FRANK  CYR.  Waterville,  Maine.  T. 
^^^2,SonneuS'°  B?"sto^''st.    B^to  i«    Arch.      The 

?stiSi^tTd"cost   is   $50,0^00       -o^e^J^y^'l^,   ,,,   Central  Ver 

Grand    V.ew   Ave..   ''J'^^'H-^^^^^^    f„,    the    construction    of    a 

+Bo»ton,    Mns^-r^T^^if^tic  Ave    for  Daniel  P.   Collins  has 

business  block  at    '^5  Atlanti^  Av^  i?£  Wolcott    St.      The 

^sTmatirc^st '°s  ^5^0^0?r^'  a"  J^'carpenter,   Jr.,    39    Dunreath 

'^■•+Ll;r'e»ce.    M„«..-John    Flanagan     Supt     of    Pub-^B^^^^^^^^^^ 

,if  oT^ru?-^^to?y^^I2Y7^-ft  -^^ooTlri.   D.  SHUFE1.T.   54 

library   on   Park   St-  HARRIMAN,  127  Federal  St.. 

+Milton,  M»««-— BIGELOW   &.  iiA«     contract    for    the    con- 

"   Ifrr™/ Mat;'isf  bh^arlesjco..^^^^^^  -^000^ 

Mass..    will    build    a    two-sto,y     65x1-5   tt^^^t  .^      ^^^^^^       ^    ^ 

^."oyc^^"l=s.^^6•^C^r.^Ml,^B0^^n!Ws      .  ^^^^^^^^^^^ 

WorceMer.   ''""^-Tl^ip^nf    Eaeles     to    Tost    about    $75,000. 

^°h''omal    wt^man""  i^'chn.'^of'' B^ldl.'    Com.      F.    M.    Conlson. 

ts^Umatedcostis$150  000  Marcus    T. 

Albany     N.\.— Plans    are    "emg  p  ^^^^^,.^,^4)   „   of  a   six- 
Reynolds.   \rch.,.100  fatate   at..   1  Municipal  Gas  Co., 

fl°2''^taTl'lt'?"'The%s%*ima\e^d''cost  is  $600,000.      N.   F.   Brady   is 

^"■+Bu«a.o.    N.    V.-W.    J     WIERZBOWSKI.  ^1^*|^<^  Br?-,d-f„^^ 
Buffalo,   has   been    awarded   t^e    c°ntract    10.    tn  ^.^^^   ^^ 

?^r^h'e"r1fu?rh^bf '2hrT^rn'sfl^fu?^Uo°n".  "I^fimated  cost,  $60,000. 
-•^^r?::43e-^n..ccm.a^„for^the^c^ 

of  a   two-story.    10O''l''"""v    H?How    C     Curtiss,    Erie    County 
"Blnl"''Bl\^^'.?fis\^e^rra£rrd|3he-EA^^^ 

^^^^.^o^^^rr^^^T  ^rr^or^the   construction   of^a 
two^story    sanatorium    fo';^^.    Fahnes^ocK     ^^j^^roN,   INC., 

central    R.R.  „<=°"'«XJr    pi     from    14611^    to    149th    St.       The 
Ts^i^afe^f  co=^srisS<O^Soo';'-c/  W.  Kittredge  is  Ch.  Bngr 

Ne«  York.  N.  V.-(Boroush  of  Bronx)--Planj  are^b^emff 
prepared  by  M.  L.  Emery  and  H^  G_  'j^^^J^^idge  Rd.,  Grand 
k>Vr2?fo^"Ar  ai^d  "93r^'Wt"  ?^r^th"e^'sociJ\y  for  R.Uef 
^f'^Destitute"  Blind,   896  Amsterdam  Ave. 


New  YorK.  N.  Y  -(Boroug^i  of  BrooUiyn)-Lord  &^Hewle«, 
^o'-n^^t-ruc't^or^o'?  ^d^.fitio^rfs^aTi^/Jltlriuf  s  t#  ?he  Brooklyn 
Wosn  tal    at  De   Kalk  Ave.  and   Raymond  St. 

Hospital,  at  -ue  ,„  1,    of    Manhattan)— Schwartz    & 

r.  ''"^A^'n'h  ••?47'  FifTh  Ave"  is  preparing  preliminary  p  ans 
Gross.  Arch^  •*  V,i.;,l  Xf  t  IVstory  apartment  house  at  Park 
i^^e'fnd'^^sl's^t'^^'foV  fdg"ar'i.'L^v^j05  Fifth  Ave.     The  esti- 

^rtet-ifost  is  ^^^,0.0^''_,X:ugr ^of'-  Manhatta„)-(Omcial,- 
Bidr'wiirb'^r^ceiTed'?f|^"B     J.    Snyder     Supt.     Dep.    Of 

fh^l^S^il^r-al^c^/iJU^uYtio^n^if'^-^lic 'S^h-^o'l  Vrz'd  G^ove  and 
Hudson  St.  v_f Borough     of     Manhattan)— Bernhard 

St.upon  whicn  n  ,  Manhattan)-Plans  are  be- 

New  ^or"?'  "'•    *•  „*5i,  V:   wptmore    Arch.,   16   Bast   47th   St., 
ing  prepared  by  Warren   f^^^y^j°^''e'nt    house    on    Park    Ave. 
*.°'" J''.«h°to'56Ui  S°t"    The%"stfmtted  cost  is  $1,600,000      FuUer- 
fon  weaver   Realty   Co  .   30    East   4  2nd   St.,   is   interested^ 
ton-Weaver   «ea    ^  •  ^       f    Manhattan)— The    George 

'?•'"'  i?"/uv  Co  V^ently  purchased  a  site  at  Madison  Aye 
?n^S•^29^?^|[*^u^o°n^wf'5I^Key    will    construct    a    commercial 

building.      The    estimated    cos^  IS    *^«;»'^«^''„^^,,,„)_p,,„3    are 

New    >»'•«•    N.V^'f°  Roth     Arch..    405    Lexington    Ave., 
being    prepared    by    Emory    Kotn,A^rc  ^^^^ 

for  •Bin|TBi'ng,°119    West'tStT'st'      The    estimated    cost    is 

$400,000.  V— (BorouKh    of    Manhattan)— Plans    have 

New    \ork.    '*■  .cJ;7r^<°°'g"g^rkmire,  Arch.,  1133  Broadway, 

been  prepared  by  William  HB^rKmir,  ^^^  ^^^^  building 

'ar5'3''weT'2Trd'st.''ipo.    th^site    of   the    Eden    Musee.      The 

p^timated'  cost   is   $400,000. 

^^';";w'yo;u.NV --(Borough  of  ManhaUan)      Plants  are  be- 

ing  prepared  by  Cross  &  Cross,  Arch     1^  i^a  building   at 

r^rll^allZ   lU".   n^^frs^h^S^fo?  Da^ia    Dows.      The    esti- 

-^Vtew"vL\^rN:3^-(Bor^ough^^of^Queei^ 

^°JeeV^^borfTd^rP.azVbJpe|  jjckson   and    H.„ter  Av. 

f,ren'1w.fr"d"e^l   ?J  loHU  W.^'^^^^^I^S^^' BKO.,   103    Park   Ave., 

cost  is  $50,000.     Noted  May  13  and  June  24. 

f      .  TkT     -v      -Rifle    will    he    received    about    July    o 

Port    C''^>'*«'''\.=^-„^-r-B'thre^-story    high    school    on    Irving 

The  estimaL  Fldridge     Comes    &    Kauzor,    Arch.,    316 

Cut^eT-Brrg;.'  Ts-  pYe7f«i-/,<?;3l'^«for^Xi^^Sl;.°"Rolr^ 
E"h'.l?ill^  1,'s^i?n^l?fd°c"ostl60=:?o'o.^Tr'th'ur  H.  Hughes  is  Pasto. 
"^^  Hoehe.ste,.  N  V.-Pi^ns  are  being  prepared  by  Fo^ter^  & 
Gade,  Arch.,  Sibley  Bldg.,  for  the  5^o^'\^,^'?^g,.sitv  of  Rochester. 

s'SK ?«•  '.''jf ~ "-Si "cr  :-..'s:u.H ..... 

+Roehester.    ^■^■—^.^Aa    the    general    contract    for    the 
Rochester,    has    been    awarded    tnefcea  university  Ave. 

5^°h"e^'Js"tfn\°a';ef  c'o'srfi  $^°14,00o"'  !"°S. 'Julian  is  Secy.,  Bd.  of 
Education.     Noted  June   3. 


ucation.    /^°^«"^"";;-  ^„„tract  for  the  construction  of  an 
+Roelicster.  N.  Y.— The  coniracL  10  Jewish  Orphan 

administration  building  and  sy^nasmm  tor  in    ^^^  luTHER 
t%hTs  TlS^'^orirsl-l^ollelTer.  ^Es'timated  cost.  $45  000. 
^  Sa"l  .V^'^1  Trfh'r?o°nitVi^ctlZ"of°i^s^c1iVo\"^'E^s'tt: 
^'■"tlA^os?'  $7o"oS'o'''w'K'^Ga?es,'l4TMohawk  St.,  is  Chn. 
mated  cost,  $60,000.     vv^  ^  .  received  by  the  Masonic 

Yonkers,  N.  T; -—Buls  will   soon   u  four-story 

Guild.    F.    and    A.    M,    for    the    construction  ,^^  ^he 

Masonic    Temple    on    Ouion    St^    and    boutn^^^^    ^^^ 

^1-aS'!*244'Fl«h'Al\°.f  New^Yorra"re    Assoc.    Archs.      Noted 

■'""i/t'.      «  „    N     f— The   general   contract  for  the   construc- 
+ArIinBton,  ^•, •'■—'■  ^^^.§^^{^1    school    with    two    wings,    at 
lion    of    a    three-storj     parochia^    scno  Congregation, 

Midland  Avo.  and  Chestnut  SUto^  ftt^.^  ^^^    Montclair 

T.I  ''^,^^wt7k^.'-''^Est?mrt?rc^o?t,^$70,000.       Noted    May    6^ 

Bayonne.  N.  J.-The  J3rsey  City  Co-'-fe'd°"th?lowe^°Sfd 
foT^hl'  f^nsi?.;ictron^"o=^'fhe*ll«n^Co"un\y    Parental    Home. 

Noted  Mar.    18   and  May   27.  -Rriscoe    & 

Hoboken.    N.J^Plans    are    being    prepared    by^Br.scoe^& 
Fagan,   Arch.,    95    R'^er    St.,    for    the    construe        j^^erson   and 
rv7nt1i'^  St  "  Bs^'Jmafed"?oX'$6V,ofo.'^%oted   June    17^ 
'^^"::e|c».,,N.  --Bias  wm   be   received    by   the^Board^o 

?Jjfy^'=?8  ^rr'^';Sl"c'o^ns°t^u?tro'rSf  \  \{-\,^^-"-^^   ^^^^    ^"^ 
wiiinw    Court       Noted    Dec.    17    and    Mar.    IS. 

^-^IZeTclL.,  ..-The  Board  o^^Eclucation  plans^  to  _con- 
Tol^i^T^io  itrAle'!%  irch^^lnVFred  Bge,*  City  Hall,  is 
"^M„";l::w^!"rl°-;:Bids,wi,l  soon  be  ..e^ewed^f^^^ 
struction  of  a  two-story  library  f^J  [tilted  cost  is  $50,000. 
flfnry^rPUne^r^6°'^^^aXngt?n^St.';^fs'"chn.  of  Bldg.  Com^ 
"  Newark.  N.  '..-E.  M  Waldroninc  84  South  S,xtbjt..,at 
l^l-'ll-n.lr^J^'ot.^T^i^P^t^^^^^^^^  on    Clifton 

Ave.     Noted  May  6  and  June  3. 
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N'enark,  >.  J. — The  Newark  Buildinp  &  Construction  Co. 
has  purchased  a  site  at  Spruce  and  Charlton  St.  The  company 
plans  to  construct  a  flve-story  store  and  apartment  building 
to   cost   about    $50,000. 

PiiNMnic,  N.  J. — Preliminary  plans  have  been  prepared  for 
the  construction  of  a  three-story  building  on  Lafayette  Ave. 
for  the  Passaic  General  Hospital.  The  estimated  cost  is 
$100,000.     W.  L,.  Lyall  is  Chn.  of  Bldg.  Com. 

Pnteriton,  i\.  J. — The  Board  of  Education  plans  to  construct 
an  addition  and  remodel  I'ublic  School  No.  10.  The  estimated 
cost  is  $125,000.  James  F.  Dunphy,  City  Hall,  is  Clk.  and  Fred 
Wentworth,    140   Market   St.,    is  Arch.      Noted   Oct.    1. 

Skillman,  Sf.  J. — Plans  have  been  prepared  for  the  con- 
struction of  a  service  building  and  two  cottages  for  the  State 
Village  for  Epileptics.  The  estimated  cost  is  $75,000.  George 
S.    Drew,   Trenton,    is    State   Arch. 

+\Ve»t  >«•«  York,  .\.  J. —  (Official) — The  contract  for  the 
construction  of  a  .si-hool  at  Broadway  and  ISth  St.  has  been 
a%varded  to  FUEDERICK  HEARTER,  Hudson  Ave.  and  22nd 
St.,  at  $110,435.  Other  bids  were:  T.  F.  Ayling,  205  Ifith  St., 
$113,311:  Jersey  City  Construction  Co.,  75  Montgomery  St., 
Jersey  Citv.  $110,450:  G.  T.  Kelly,  Yonkers,  N.  Y.,  $112,f>07: 
De  Knipe  Construction  Co.,  West  Hoboken,  $111,250.  Noted 
Apr.    15    and    June    17. 

+Blnir>iville,  Penn. — The  Board  of  Education  has  awarded 
the  general  contract  for  the  construction  of  a  two-story, 
77xl33-ft.,  brick  high  school  to  KRATT  &  AGNEW,  Lorain. 
Ohio,    at    $60,000. 

Clearfield,  Penn. — The  School  Board  has  commissioned 
Harrington  &  Howard,  Arch.,  Dubois,  to  prepare  plans  for 
the  construction  of  a  two-story.  125xl65-ft.  high  school.  The 
cost  is  estimated  at  $75,000.      Noted  Apr.  29. 

+Dickson  City,  Ppnn. — The  general  contract  for  the  con- 
struction of  a  11.. -storv.  47x96-ft.  church  for  the  congregation 
of  St.  Thomas  Apostle  has  been  awarded  to  BEILMAN  &  SON. 
Scranton.      The   estimated    cost    is    $60,000. 

Hershey,  Penn. — Plans  are  being  prepared  by  C.  E.  Urban, 
Arch.,  Woolworth  Bldg.,  for  the  construction  of  a  two-story 
brick  and  stone  theater  for  M.  S.  Hershey.  The  estimated 
cost  is  $50,000. 

Philadelphia,  Penn. — Frederick  Webber,  Arch.  Engr.,  Mor- 
ris Bldg.,  is  preparing  plans  for  the  construction  of  a  10-story, 
100xl20-ft.  reintorced-concrete  and  brick  building  with  one 
wing  at  Ninth  and  Sansom  St.  for  the  Wetherill  Estate.  The 
estimated  cost  is  $200,000.     Noted  June  24. 


+  Phllndel|ihla,  Penn.— JOHN  A.  FISHER.  3621  North  Fifth- 
St..  Philadeliihia.  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story,  relnforccd-concrcte  and  brick  school 
at   Hutchinson   St.      The   estimated   cost   is   $40,000. 

Plillndflphin,  Penn. — Plans  are  being  prepared  for  the 
construction  of  a  school  at  Second.  Pike  and  Sanger  St.  In  the 
35th  Ward.     The  estimated  cost  is  $80,000. 

Philadelphia,  Penn. — F.  W.  Van  Loon.  Denckla  Bldg.,  at 
$86,641,  submitted  the  lowest  bid  for  the  construction  of  a 
one-  and  two-story  brick  and  concrete  recreation  building  at 
Price  and  McMahon  St.  for  the  city.  Philip  H.  Johnson,  Land 
Title   Bldg..    is  Arch. 

Philadelphia,  Penn. — H.  H.  Weymeyer,  Philadelphia,  at 
$122,863,  was  the  lowest  bidder  for  the  construction  of  a 
three-story  police  and  fire  station  at  22nd  St.  and  Hunting 
Park  Ave.      Noted  Apr.   22. 

I'hilndelphin,  Penn. — Bids  are  being  received  by  the  Prop- 
erty Committee  of  the  Board  of  Education  for  the  construction 
of  a  three-story  school  at  Lime  Kiln  Pike  and  65th  Ave.,  East 
Germantown.     Estimated  cost.  $350,000.     Noted  June  24. 

PIttMbureh,  Penn. — Plans  are  being  prepared  by  E.  B.  Lee, 
Arch.,  Pittsburgh  Savings  Bank  Bldg..  for  the  construction  of 
a  10-  or  12-story  brick  and  steel  store  and  loft  building  at 
Smithtleld  St.  and  Seventh  Ave.  for  the  Henry  W.  Oliver 
Estate.      The  estimated   cost   Is   $300,000. 

+Vonnv;n'ood,  Penn. — The  Board  of  Education  has  awarded 
the  general  contract  for  the  construction  of  a  high  school  to 
WALTER  &  JONES.  Scottdale.  The  estimated  cost  is  $50,000. 
A.  Brown  is  Secy,  of  Bd. 

+Iialt1more,  Md. — The  Board  of  Awards  has  awarded  the 
contract  for  the  construction  of  a  school  at  Jefferson  and 
Caroline  St.  to  the  D.  M.  ANDREW  CONTRACTING  CO.,  600 
Equitable   Bldg..  Baltimore,   at   $87,000. 

Hager.<ito>Tn,  Md. — H.  E.  Tessler,  Arch.,  has  prepared  plans 
for  the  construction  of  an  eight-story  hotel  on  West  Franklin 
St.   for   the   Maryland   Real   Estate   Co. 

+\VashinE:ton,  D.  C. — The  MELTON  CONSTRUCTION  CO., 
1012  H  St.,  N.  W.,  has  been  awarded  the  contract  for  the 
construction  of  an  apartment  house  at  16th  and  I  St.,  N.  W. 
The  estimated  cost  is  $200,000.     Noted  May  20. 

AVashington,  D.  C. — Kennedy  Bros.,  1334  H  St.,  N.  W., 
contemplates  the  construction  of  a  concrete  house  at  16th  St. 
and  Crescent  PI..  N.  W.     The  estimated  cost  is  $600,000. 


STATE   HIGHWAY,  WASHINGTON 


+Bids  were  received  May  24  by  William  R.  Roy,  State 
Highway  Comr..  Olympia.  Wash.,  for  the  construction  of  a 
portion  of  the  Sunset  Highway  from  Rocklyn  to  Creston. 
from:  (A)  Burnett  Construction  Co.,  Seattle:  (B)  West  Coast 
Construction  Co.,  Seattle:  (C)  Clifton  Applegate,  Spokane:  (D) 
Quigg    Construction    Co..    Seattle;     (E 


92.530  cu.yd 

25.900  cu.yd.  solid  rock  excavation , . . 

3  acres  clearing 

14  cu.yd.  riprap,  hand  placed 

102  cu.yd.  rubble  masonry 

35.5  cu.yd.  concrete.  Class  1 

2750  lb.  steel  reinforcing  bars  in  place 

168  hn.ft.  12-in.  plain  concrete  pipe  in  place 

604  lin.ft.  18-in.  plain  concrete  pipe  in  place 

Loose  rock  excavation,  per  cu.yd 

Overhaul  on  material  excavated,  per  cu.yd.  each  100  ft. 

Slope  wall,  per  cu.yd 

Concrete.  Class  2,  per  cu.yd 

Guard  rails  in  place,  including  spikes  and  bolts,    per 

lin.ft 

Timber  and  plank  in  place  per  M  ft.  b.m . 

6-in.  porous  tile  drains  in  place,  per  lin.ft 

S-in.  poi  ous  tile  drains  in  place,  per  lin.ft 

IS-in.  reinforced-concrete  pipe  in  place,  per  lin.ft 

24-in.  reinforced  concrete  pipe  ' 

30-in.  reinforced  concrete  pipe 

12-in.  vitrified  tile  pipe  in  plac( 

18-in.  vitrified  tile  pipe  in  plac( 

24-in.  \atrified  tile  pipe  in  plact 


Spokane:  <F)  Spokane  Feed  &  Fuel  Co..  Spokane;  (G)  MOHR 
CONSTRUCTION  CO.,  Waterville  (awarded  contract):  (H) 
Porter  &  Conley  and  Edward  Wren.  Kalama;  (I)  Mitchell 
Bros..  Spokane;  (J)  Sloane  Bros..  .Seattle;  (K)  G,  L.  Strickler, 
Davenport;    (L)   General  Construction  Co.,  Spokane.      The  item 


XI  place,  per  lin.ft. , 
:n  place,  per  lin.ft. 

,  per  lin.ft 

,  per  lin.ft 

,  per  lin.ft 


"Ison    Ch 

indahl 

Co.. 

bids  were  as 

K)ll0WS 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

$0.27 

$0,32 

SO. 255 

$0.23 

$0.19 

$0.25 

$0,19 

$0.23 

$0.23 

$0,22 

$0.27 

$0,23 

1.00 

0,90 

1.20 

1.00 

1   10 

1  21 

0.85 

1  35 

1   15 

0.80 

1.05 

0.96 

150.00 

50.00 

20  00 

10.00 

30.00 

35.00 

8.00 

10.00 

35.00 

40.00 

40.00 

35.00 

3.00 

2.00 

1.50 

4.00 

2  00 

3  50 

1.00 

2.00 

2.50 

2.00 

2.50 

1.75 

8.00 

6.00 

5.00 

8.00 

7.00 

6.50 

6.00 

8.00 

5.00 

8.00 

6.00 

4.00 

16.00 

13.00 

15.00 

14.00 

13.00 

13.50 

10.00 

20.00 

15.50 

15.00 

13.00 

12.00 

0.06 

0.05 

0.055 

0.06 

0,05 

0.045 

0.04 

0.05 

0.06 

0.06 

0.05 

0.06 

1.25 

1,00 

1  20 

1.50 

1,00 

0.70 

0.80 

0.90 

0.80 

1.20 

0.95 

0.85 

2.00 

2.00 

1.85 

2,25 

1  60 

1.41 

1.05 

1.40 

1.45 

2  25 

1.35 

1.32 

0.75 

0.75 

0.49 

0.65 

0.55 

0.80 

0.45 

0.45 

0.60 

0  40 

0.55 

0.37 

0.03 

0.03 

0.02 

0  025 

0.02 

0.015 

0.025 

0.02 

0.015 

0.02 

0.01 

0.02 

5.00 

6.00 

4.00 

6.00 

3,00 

3.50 

2.75 

6.00 

4.00 

2.50 

2.50 

2.00 

12.00 

12.00 

14.50 

12.00 

11,00 

12.50 

9.50 

18.00 

13.50 

14.00 

11.00 

11.00 

0.35 

0.50 

0  45 

0.25 

0,40 

0.10 

0.20 

0.25 

0.25 

0.50 

0.40 

0.25 

25.00 

40.00 

35  00 

30.00 

35.00 

35.00 

30.00 

22.00 

35.00 

30.00 

30.00 

33.00 

0.20 

0.80 

0.40 

0.60 

0.20 

0.20 

0.35 

0.15 

0.25 

0.45 

0.25 

0.18 

0.40 

0  90 

0,50 

0.80 

0.30 

0.30 

0.60 

0.26 

0.40 

0.55 

0.35 

0.29 

2.50 

4  00 

2.25 

2.50 

1.95 

1.83 

1.05 

1.72 

1.45 

3.25 

2.10 

1.60 

3.50 

6.00 

3  00 

4.00 

2.75 

2.83 

2.25 

2.58 

2.15 

4.00 

3.25 

2.30 

5.00 

9.00 

4.00 

5.50 

4.30 

4.50 

2.75 

4.25 

3.25 

5.50 

3.75 

3.14 

1.00 

1.50 

1.50 

1.50 

0.65 

0.55 

0.90 

0.50 

0.60 

1.20 

0.95 

0.48 

1,75 

3.00 

2  00 

2.25 

1.20 

0.95 

1.80 

1.00 

1.25 

2.25 

1.25 

1.05 

2.75 

5.00 

2.50 

4.00 

1.90 

1.55 

2.50 

2.00 

2.00 

3.25 

2.10 

1.75 

Extended  totals $54,342    $55,684    $57,268    $50,356    $48,636    $56,860    $41,479    $58,965    $53,442    $44,298    $54,519    $48,214 


$0,84        $0.60       $0,65        $0,60 


. 60        SO , 50 


CALIFORXI-V    ST 

Bids  were  received  May  24  by  the  California  State  High- 
way Commission.  Sacramento,  for  the  construction  of  Divi- 
sion VI.  Route  10.  Section  A.  Kings  County,  and  Division  VII. 
Route  4.  Section  A.  Los  Angeles  County,  parts  of  the  State 
Highway,  from:  (A)  Bent  Bros.,  Los  Angeles;  (B)  Taylor 
&  Berliner,  Los  Angeles;  (C)  George  S.  Benson  &  Sons,  Los 
Angeles;    (D)   John   D.  Marsh.  Bakersfield;    (E)   W.  A.  Dontan- 

Kings   Countv,    Div.    VI 

Route  10.  Sect.  A.  A  B  C  D  E  F 

25.000  cu.yd.  ordinary 
excavation 

5000  cu.yd.  borrow  ex- 
cavation   

530  lin.ft.  12-in.  corru- 
gated pipe 

488  lin.ft.  18-in.  corru- 
gated pipe 

60  lin.ft.  24-in.  corru- 
gated pipe 

30  lin.ft.  30-in.  corru- 
gated pipe 

200  cu.yd.  concrete.  Class 
B  culverts  and  monu- 
ments   

8760  cu.yd.  concrete 
pavement.  Class  B 

1170 lin.ft.  guard  rail..., 

54  monuments,  hauling 
and  setting 


ATE    HIGH^VAYS 

ville,  Paso  Robles;  (F)  Engineer's  Estimate;  (G)  Leigh  Garn- 
sey.  Los  Angeles;  (H)  George  Weigand.  Lamanda  Park;  (I) 
Homer'  R.  Kennedy  and  Frank  Williams.  Los  Angeles;  (J) 
White  &  Gaskill.  Long  Beach.  The  state  will  furnish  pipe 
railing  for  culverts,  reinforcing  steel,  corrugated  iron  pipe, 
Portland  cement  and  sand  and  coarse  aggregate  for  con- 
crete at  a  cost  of  $43,088  and  $13,750  respectively,  for  the  two 
highways.     The  item  bids  were  as  follows: 


20.00       10,00       10,00       20,00       11,00       10  00 


D  E 

12.200    cu.vd.    ordinary 

excavation $0,60     SO, .56 

102  lin.ft.  18-in.  corru- 
gated pipe SO, SO     $0,60 

74  linft,  24-in.  corru- 
gated pipe 1,00       0.70 

10  lin.ft.  36-in.  corru- 
gated pipe 1,20       1,00 

95  cu.yd.  concrete.  Class 
B  culverts  and  monu- 


$0  40  SO  .50  SO  60  $0.40  $0.55 
SO. 45  $0,50  $0,75  $0.50  $0.75 
0.75 


0  60 
0,90 


0.75 
1  00 


20.00   9,50  12, .50   15.00   13.00  10.00   14.00 


4120      cu.yd.      concrete 

pavement.  Class  B 

1756  lin.ft.  guardrail.... 
73  monunients.   hauling 

3,65 
0,60 

1.00 

3.71 
0  40 

1.00 

4.00 
0  40 

0.50 

4.70 
0,50 

1.00 

3  50 
0.60 

1.50 

3.49 
0.40 

1.00 

4.25 
0.50 

1.00 

Extended  totals $69,555   $56,809    $50,212   $51,697    $54,955   $51,262  Extended  totals $25,552  $23,918  $26,893  $27,956  $24,280  $21,101  $26,643 
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AVnHhioetoD,  D.  C. — Joseph  J.  Mocbs,  817  G  St..  N.  W.,  will 
coiistriKt  a  seven -story  reinforced-concrete  and  brick  apart- 
ment  house   at   Isth  and  I  St.,   N.   W.      Estimated  cost,   $60,000. 

4>WnNhingrt«n.  D.  C. — The  contract  for  the  construction  of 
a  four-story,  7.5x75-ft.  brick  apartment  house  at  19th  St.  and 
aiintwood  PI..  N.  W.,  has  been  awarded  to  J.  B.  FOX,  37  R 
St.,  N.  E.     Estimated  cost,  $55,000. 

CInrkNburc  AV.  Vn. — Plans  have  been  prepared  for  the 
construction  of  a  four-story  building  at  Water  and  Mechanic 
St.  to  replace  the  Kessler  Hospital.  The  estimated  cost  is 
$75,000.      Noted  June  24. 

+Pnrkersbiirg,  W.  Va. — The  general  contr.act  for  the  con- 
struction of  alterations  to  the  Wood  County  Bank  at  Fifth 
and  Market  St.  has  been  awarded  to  H.  H.  VOUGHT  &  CO., 
70  East  45th  St.,  New  York.  Estimated  cost,  $40,000.  Den- 
neson   c&   Harris,   475   Fifth  Ave.,  New    York,   N.   Y.,   is  Arch. 

GaMtonln.  N.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $100,000  in  bonds,  the  pro- 
coeds  of  which  will  be  used  for  the  construction  of  schools. 
Noted  June  17. 

Atlanta,  Ga. — Plans  are  being  prepared  by  W.  T.  Downing, 
Arch.,  for  the  construction  of  a  10-story  building  at  Walton 
and  Fairlie  St.  for  Frank  Hawkins,  Pres.  of  Third  National 
Bank.      Estimated  cost,  $100,000. 

+.\tlanta,  Ga. — The  contract  for  the  construction  of  a  four- 
story  school  on  South  Pryor  St.  has  been  awarded  to  THOMAS 
J.  &   .-VLBERT  L.   DAY,  at   $50,000.      Walker   &   Chase   is  Arch. 

+Chntsnrorth,  Ga.— The  County  Commissioners  have  award- 
ed the  contract  for  the  construction  of  a  three-story,  60xS0-ft. 


Brndenton-n,  Pla. — Plans  are  being  prepared  by  J.  D.  Goin, 
Cummings  Bldg.,  for  the  construction  of  a  four-story,  100x168- 
ft.  store  and  hotel  building.  Estimated  cost,  $45,000.  G.  E. 
Blumenauer  is  Constr.  Engr. 

IVew  Smyrna,  Fla. — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $42,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  two- 
story  school.     A.  D.  Lewis,  Real  Estate  Bldg.,  Miami,  is  Arch. 

Palmetto,  Fla. — An  election  will  be  held  July  10  to  vote 
on  the  question  of  issuing  $50,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  school.  C.  E.  Halev 
is  Chn.   of  Schooi  Bd.  ' 

Titusville,  Fir. — The  Board  of  Public  Instruction  will  con- 
struct a  grade  and  high  school.  The  estimated  cost  is  $65  000 
A.  E.  Lewis,  Miami,  is  Arch. 

+Andalu8la,  Ala. — The  Commissioners  of  Covington  County 
have  awarded  the  contract  for  the  construction  of  a  court- 
house to  the  LITTLE-CLECKER  CONSTRUCTION  CO.,  An- 
niston.     The  estimated  ■  ost  is  570,000. 

Bimiingrhani,  Ala. — Pl.:^ns  are  being  prepared  by  Miller  & 
Martin,  Arch.,  for  the  construction  of  a  two-story,  reinforced- 
concrete  and  terra-cotta  store  building  on  20th  St.  The  esti- 
mated cost  is  $45,000. 

Vicksburg,  Miss. — Plans  are  being  prepared  by  Leon  C. 
Weis,  Arch.,  New  Orleans,  La.,  for  the  construction  of  a 
clubhouse  for  the  M'nai  B'rith  Society.  The  estim-ited  cost 
is  $50,000.     J.  Hirsh  is  Pres. 


Bids  were  received  June  1  by  the  State  Highway  Commis- 
sion, Sacramento,  for  the  construction  of  Division  III,  Route 
7,  Section  C,  of  the  State  Highway  in  Colusa  County,  from: 
(A)  W.  B.  Hunt  &  Sons.  Alameda;  (B)  Taylor  &  Berliner,  Los 
Angeles;  (C)  Cammary  Peterson  Co.,  Inc.,  San  Francisco;  (D) 
L.   F.   Gerdetz,   San   Francisco;    (E)    Bent   Bros.,   Los   Angeles; 

A  1 

11,000  cu.yd.  excavation,  unclassified..  $0  62 
60  lin.ft.  12-in.  corrugated  iron  pipe. .  .  0.60 

180  lin.ft.  iS-in.  corrugated  iron  pipe..  0  70 

60  lin.ft.  24-in.  corrugated  iron  pipe..  0  80 

360  cu.yd.  concrete.  Class  "B" 10 .  00 

10.400  cu.vd.  concrete  pavement 3,00 

750  lin.ft.  guard  rail C  50 

62  monuments,  hauling  and  setting 0 ,  60 

Extended  totals $42,242 


(F)  James  Fitzpatrick.  Sacramento;  (G)  Marin  Rock  Co.,  San 
Anselmo:  (H)  C.  H.  &  A.  W.  Gorrill,  San  Francisco;  (I)  Engi- 
neer's Estimate.  The  state  will  furnish  pipe  railing  for 
culverts,  reinforcing  steel,  corrugated  iron  pipe,  Portland 
cement,  sand  and  coarse  aggregate  amounting  to  $52,623.  The 
item  bids  were  as  follows: 


E 


H 


$0.70 

$0.60 

SO  45 

$0,95 

$0,50 

$0,75 

$0,70 

$0,75 

0.50 

1.00 

0.75 

0.50 

0  50 

0  45 

0  50 

0,50 

0.60 

1   50 

1,00 

0,56 

0,60 

0  65 

0,75 

0,50 

0.70 

2,00 

1  25 

0  60 

0  70 

0  75 

1,00 

0.50 

10.00 

12,00 

9.00 

11,20 

8,00 

9,00 

10,00 

10.00 

2  90 

3,10 

3  00 

3,70 

3  25 

2,84 

2,85 

2.90 

0.40 

0  25 

0,40 

0  40 

0,40 

0  32 

0  35 

0.35 

1.00 

1.00 

1   00 

0  95 

1,00 

1  50 

1,00 

1.00 

$42,002   $43,859   $40,052   $53,488   $42,722   $41,548   $41,489   $48,857 


CALIFORNIA    STATE    HIGHWAY 
Monterey  County,  Division  \,  Route  2,  Section  B 


Bids  were  received  Jur  e  1  by  the  State  Highway  Commis- 
sion, Sacramento,  for  the  construction  of  Division  V,  Route  2, 
Section  B  of  the  State  Highway  in  Monterey  County,  from: 
(A)  W.  A.  Dontanville,  Paso  Robles;  (B)  Manuel  Jacinto, 
Sacramento;  (C)  Lou  G.  Hare,  Salinas;  (D)  C.  H.  &  A.  W. 
Gorrill,    San    Francisco;    (E)    James    Fitzpatrick,    Sacramento; 


(F)  Peterson  &  Grier,  San  Francisco;  (G)  Hoffman  &  Mc- 
Laren, Oakland;  (H)  Engineer's  Estimate.  The  state  will 
furnish  pipe  railing  for  culverts,  reinforcing  steel,  corrugated 
iron  pipe,  portl.and  cement,  sand  and  coarse  aggregate  amount- 
ing to  $45,352.     The  item  bids  were  as  follows: 


11,200  cu.yd.  excavation,  unclassified. 
710  lin.ft.  12-in.  corrugated  iron  pipe. 
245  lin.ft.  18-in.  corrugated  iron  pipe, 
135  lin.ft.  24-in.  corrugated  iron  pipe. 

120  cu.yd.  concrete.  Class  "B" 

4600  cu.yd.  concrete  pavement 

220  lin.ft.  guard  rail 

66  monuments,  hauling  and  setting . . . 

Extended  totals 


$0,60 
0  50 
0  60 
0  70 
9,50 
2,55 
0.40 
1.00 


$0,60 
1  00 
1,00 
1   00 

10,00 
3  70 
0,40 
2,00 


$0  57 
0,40 
0  60 
0,80 

12,00 
3.10 
0  35 
0.50 


D 

$0,85 
0  50 
0,60 
0,90 

10  00 
3,77 
0,35 
1.00 


$0  70 
0,50 

0  75 

1  00 
15.00 

4  00 
0,50 
1.00 


$0,65 
0  50 
0,75 
1,00 

12  00 
3  00 
0.40 
1.50 


$0,70 
0,50 
0,75 
1   00 

11.00 
4.00 
0.50 
1.00 


H 
$0,40 
0.40 
0.45 
0.55 
8.70 
4.30 
0  40 
0.50 


$20,340        $26,250        $22,733        $28,828        $28,890        $23,381        $28,410        $29,777 


STATE    HIGHW.VY,   W'HITIVIAJV    COUNTY,   WASHINGTON 


+Bids  were  received,  May  24,  by  the  State  Highway  Com- 
missioner, Olympia.  Wash.,  for  the  construction  of  a  portion  of 
the  Inland  Empire  Highway,  from  Colfax,  south  in  Whitman 
County,  from:  (A)  Henry  Styles.  Tacoma;  (B)  Carlson  Chindahl 
Co.,  Spokane;  (C)  W.  G.  MuUisan  &  Co..  Spokane;  (D)  H.  L.WIL- 


SON CO..  Walla  Walla  (awarded  contract);  (E)  G.  L.  Stickler 
Co..  Davenport;  (E)  General  Construction  Co..  Spokane;  (G) 
O.  F.  Leonard.  North  Yakima;  (H)  Mitchell  Bros.  &  Payne. 
Spokane;  (I)  Dunn  &  Hogan.  North  Yakima;  (J)  Boomer  & 
Hughes,   Spokane.     The   item   bids  were  as  follows: 


40,720  cu.yd.  common  excavation,  including  haul  of  400  ft 

250  cu.yd.  loose  rock  excavation,  including  haul  of  4C0  ft 

2740  cu.yd.  solid  rock  excavation,  including  haul  of  400  ft 

28.500  cu.yd.  overhaul  on  any  of  the  above  materials,  per  each  100  ft 

Rip  rap.  hand  placed  per  cu.yd 

Slope  wall,  per  cu.yd 

Rubble  masonry,  per  cu.yd 

55, 0  cu.yd.  concrete,  first  class 

3320  cu.yd.  concrete,  second  class 

8S00  lb.  steel  I-beams  and  stnictural  shapes  in  place ... 

1350  lb.  atcel  reinforcing  bars  in  place 

1840  -sq.ft.  expanded  metal  in  place 

880  sq.ft.  chicken  wire  in  place 

210  lin.ft.  pipe  rail  in  plaoo 

Guard  rail  in  place,  including  spikes  and  bolts  per  Hn.ft 

Timber  and  plank  in  place,  including  spikes  and  bolts  per  lin.ft.  b.m. 

80  hn.ft.  porous  tile  drains  in  place.  6  in 

Porous  tile  drains  in  place.  8  in.  per  lin.ft 

Plain  concrete  pipe  in  plice.  12  in.  per  lin.ft 

694  Un.ft.  plain  concrete  pipe  in  place.  IS  in 

Reinforcca  concrete  pipe  in  place,  18  in.  per  lin.ft 

146  lin.ft.  reinforced  concrete  pipe  in  place,  24  in 

Reinforced  concrete  pipe  in  place,  30  in.  per  lin.ft 
Reinforced  concrete  pipe  in  place.  36  in,  per  Iin,ft 

Vitrified  tile  pipe  in  place.  12  in.  p<?r  lin.ft 

Vitrified  tile  pipe  in  place.  IS  in.  per  lin.ft 

Vitrified  tile  pipe  in  place.  24  in.  per  lin.ft 

Concrete  arch.  40-£t.  span  (lumpsum) 2750.00  2361.00 

Extra  concrete  per  cu.yd 


.\ 

B 

C 

D 

E 

F 

G 

H 

I 

J 

$0,25 

$0.19 

80,20 

$0,20 

$0.21 

$0.17 

$0,19 

$0,215 

$0,175 

$0.22 

0,50 

0.50 

0.45 

0,45 

0,45 

0,50 

0,60 

0.50 

0.40 

0.40 

1.25 

1.00 

1.20 

0,95 

1.15 

1  07 

1.50 

1.10 

1.00 

1.25 

0.015 

0.02 

0.01 

0,0125 

0  01 

0  015 

0.02 

0.0125 

0.02 

0.02 

3.50 

2.00 

3.00 

2,50 

2;  50 

2  00 

2  50 

2.50 

1.50 

2.50 

4.00 

3  00 

1.70 

2,50 

3.00 

2  25 

3.00 

4.00 

1.75 

3.50 

6.00 

8.00 

4.50 

5,00 

6,50 

5,00 

8.00 

5.00 

4.00 

11.50 

5.00 

14.00 

15. 50 

12  50 

13  00 

13  00 

13  50 

14.00 

11.75 

15  00 

4.00 

12.00 

14,00 

11.50 

12.00 

11,75 

12,00 

12.00 

11.00 

13.50 

0.10 

0.07 

0,055 

0.04 

0.05 

0.06 

0,075 

0.055 

0.06 

0.055 

0.10 

0.05 

0.05 

0.04 

0.05 

0.06 

0,06 

0.055 

0.04 

0.05 

0   10 

0,10 

0.10 

0.08 

0.08 

0.065 

0.10 

0.09 

0.18 

0.08 

0.05 

0.04 

0.015 

0.02 

0.03 

0  03 

0.06 

0.05 

0.06 

0.03 

1,00 

1.00 

0.45 

0.75 

0.50 

0.65 

o.so 

0.50 

0.20 

0.80 

0  40 

0.40 

0.70 

0.30 

0.40 

0.25 

0.30 

0  25 

0.12 

0.25 

40,00 

35.00 

39.00 

30.00 

30.00 

35  00 

33.00 

32.00 

25.00 

30.00 

0  30 

0.20 

0.16 

0  15 

0.25 

0.18 

0,25 

0.25 

0.35 

0.30 

0.45 

0.30 

0.30 

0.20 

0.35 

0,29 

0  40 

0.40 

0.45 

0.45 

1.00 

1.00 

0.55 

0.65 

0.95 

0.87 

1,30 

0.80 

1.00 

0.70 

1.85 

1.60 

1  25 

0.75 

1.35 

1  35 

2  00 

1.45 

1.50 

1.45 

2.60 

1.95 

1.65 

0.95 

2,10 

1.65 

2  50 

1.45 

1.75 

1.45 

3  85 

2.75 

2.60 

1.25 

3  25 

2.40 

3.25 

2.15 

2.25 

4.50 

4.50 

4.50 

1.50 

3  75 

3  25 

3.75 

3.25 

3.00 

3.00 

6.00 

5.15 

5  25 

2,00 

4,75 

4.08 

4.50 

4.25 

3.90 

4.00 

1,00 

0.65 

0.50 

0  40 

1,00 

0.52 

1.30 

0.60 

0.75 

1   80 

1.20 

1.25 

0  60 

1.25 

1.15 

1.80 

1.25 

1.25 

1.80 

3  60 

l.ilO 

2.40 

0  95 

2.10 

1.85 

2.50 

2.00 

1.75 

2.75 

2750.00  2361.00 

2470.00  2065.00  2450.00 

2041.00  1726  00  3200.00  2200.00  2400.00 

13.00 

13.00 

Extended  totals $257,03   $20,927   $21,903    $19,229    $21,466   $19,257    $22,047    $22,417    $19,440    $23,005 
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+llnNtrop,  La. — The  Parish  Board  of  School  Directors  has 
awarded  the  general  contract  for  the  construction  of  a  hich 
school  to  FRANK  MASTING,  Monroe,  at  $55,287.  W.  L,. 
Stevens,   New   Orleans,   is  Arch.     Noted   Juno   3. 

ChnttuuoOBn,  Tenn. — Plans  are  being  prepared  by  W.  M. 
De  Kalb,  Arch.,  for  the  construction  of  the  Shenn  Memorial 
Church  at  Main  and  Hickory  St.  for  the  Universalist  Church. 
The   estimated  cost   is   $50,000. 

Xnsliville,  Tenn. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $600,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  schools. 

A.Nhliind.  Ky. — An  election  will  be  held  July  5  to  vote  on 
the  question  of  issuing  $125,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  city  jail  and 
market  house. 


+Iiexlniirton,  Ky. — The  contract  for  the  construction  of  a 
church  tor  the  Maxwell  Street  Presbyterian  Congregation  lias 
been  awarded  to  A.  G.  McGREGOU,  I^cxlngton.  Estimated 
cost,  $40,000.  Richards,  McCarthy  &  Bulford,  Columbus,  Ohio. 
Is  Arch. 

+I,uulHvllle,  Ky. — The  contract  for  the  construction  of  the 
Bclkiiai)  School  has  been  awarded  to  the  ALT  BUILDING  CO.. 
Louisville,    at    $68,500. 

Canton,  Ohio — Bids  will  be  received  until  noon,  July  8, 
by  W.  C.  Lane,  Clk.,  Bd.  of  Education,  for  the  construction 
of  a  three-story,  brick  school  at  Third  St.,  S.  E.,  to  be  known 
as  the  Henry  S.  .M.utin  .School.  The  estimated  cost  is  $75,000. 
Prank  L.   Packard.   1212   Tayden   Bldg,,  Columbus,   is  Arch. 

Cincinnati,  Ohio — The  Board  of  Trustees  of  the  Chamber  of 
Commerce  is  considering  the  construction  of  a  building.  The 
estimated  cost   is   $1,000,000. 


STATE    HIGHWAY,    LEWIS    .\ND    COWLITZ    COLNTIES, 
WASHINGTON 

♦Bids  were  received  June  1  by  the  State  Highway  Commis- 
sioner, Olympia,  Wash.,  for  the  construction  of  a  portion  of 
the  Pacific  Highway  in  Lewis  and  Cowlitz  Counties,  from  To- 
ledo south,  from;  (A)  Allred  &  James,  Centralia;  (B)  M.  P. 
Zindorf,    Alaska   Bldg.,    Seattle;    (C)    A.    J.    Miesen    and    J.   A. 


Sandell,  Chehalis;  (D)  Cochran,  Nutting  &  Co.,  St.  Johns,  Ore.; 
(E)  ANDREW  &  HARRER,  Portland,  Ore.  (awarded  con- 
tract); (F)  Hendricks,  Ward,  Ryan  &  Gray,  Chehalis;  (G) 
Sloane  Bros..  Seattle;  (H)  Jeffrey  &  Bufton,  Union  Ave.  and 
East  Davis  St..  Portland,  Ore.     The  item  bids  were  as  follows: 


38,160  cu.yd.  excavation,  including  haul  of  400  ft SO.  34 

22,800  cu.yd.  overhaul  on  above  material,  per  each  100  ft 

21.1  acres  clearing 150.00 

28.2  acres  grubbing 200. 00 

25.0  cu.yd.  liprap  hand  placed 

9  cu.yd.  concrete,  first  class 

54  cu.yd.  concrete,  second  class 

1280  lb.  steel  reinforcing  bars  in  place. . 
Lin. ft.  gu.ird  rail  in  place,  including  spiki 
9.0  M  ft.  b.m.  timber  and  plank  in  place 
Porous  tile  diains  in  place,  4-in.  per  lin, " 
Porous  tile  drains  in  place,  6-in 
Porous  tile  drains  in  place,  S-in 
594  Un.ft.  plain  concrete  pipe  ir 
246  lin. ft.  plain  concrete  pipe  it 
Reinforced  concrete  pipe  in  plat 


A 

B 

C 

D 

E 

F 

G 

H 

SO.  34 

$0.30 

$0.40 

$0.i?0 

$0.26 

$0.29 

$0.30 

$0.47 

0.05 

0  015 

0.025 

0.03 

0.02 

0.02 

0.015 

0.02 

.     150.00 

93.00 

114.00 

75.00 

80.00 

170.00 

100.00 

200.00 

.     200.00 

IT,  00 

274.00 

125.00 

140.00 

150.00 

100  00 

200.00 

8.00 

2.50 

4.,'-,0 

3.50 

4.00 

3.00 

3.00 

4. CO 

20.00 

14.00 

13.10 

18.00 

16.50 

12.00 

15.00 

17.00 

.       15.00 

10.00 

13.10 

16.00 

15.50 

10.00 

12.00 

15.00 

0.10 

0.05 

2.56 

0.07 

0.05 

COG 

0.06 

0.05 

0.25 

0.30 

0.20 

0.30 

0.25 

0.30 

0.35 

25.00 

22.00 

26.00 

22.50 

28.00 

25.00 

25.00 

20.00 

0.15 

0.50 

0.20 

0.15 

0.20 

0.25 

0.35 

0.20 

0.25 

0.60 

0.30 

0.20 

0.25 

0.35 

0.43 

0.35 

0.35 

0.70 

0.45 

0.25 

0.30 

0.50 

0.50 

0.40 

2.50 

1.00 

1.22 

1.10 

1.25 

1.00 

1.10 

2.09 

3  50 

2.00 

1.84 

1.60 

2  75 

2.00 

2.25 

3.00 

5.00 

3.00 

2.61 

2.50 

3.00 

2.75 

3.25 

3  50 

6.50 

3.50 

3.89 

3.75 

4.25 

3.75 

4.25 

5.00 

7.00 

4.00 

4.50 

4.25 

4.90 

5.00 

4.75 

5.50 

8.00 

4.50 

5.93 

6.50 

5.50 

6.00 

5.00 

6.00 

8.75 

10.00 

7.65 

9.50 

6.00 

8.00 

8.00 

7.00 

1,50 

1.00 

0.75 

1.00 

1.00 

1.00 

1.10 

1.50 

3.00 

1.75 

1.50 

1.30 

1.75 

1.50 

2.25 

2.00 

4.30 

3.00 

2.50 

2.00 

3.00 

2.50 

3.50 

3.50 

per  Un.ft 

per  Un.ft 

place,  l2-in 

place.  iS-iu 

.       ?,  IS-in.  per  Hn.ft. 

05  iin.ft.  reinforced  concrete  pipe  in  place,  24-in 

Reinforced  concrete  pipe  in  place,  30-in.  per  Iin.ft 

S4  Un.ft.  reinforced  concrete  pipe  in  place,  36-in 

Reinforced  concrete  pipe  in  place,  42-in.  per  iin.ft 

\'itrified  tile  pipe  in  place,  12-in.  per  Un.ft 

Vitiified  tile  pipe  in  place,  18-in.  per  lin, it 

Vitrified  tile  pipe  in  place,  24-in.  per  Uu.it 

Extended  totals $27,922        S20,U1        $32,355        S20,493        $19,585        $22,209        $19,796        $32,328 

STATE  HIGHWAY,  THURSTON   COUNTY,  AVASH. 


+Bids  were  received  June  ■>  by  the  State  Highway  Commis- 
sioner, Olympia,  Wash.,  for  che  construction  of  a  portion  of 
the  Pacific  Highway  from  Lacey  to  Nisqually,  in  Thurston 
County,  from:  (A)  Burnet i:  Construction  Co.,  Seattle;  CB)  All- 
red  &  James,  Centralia;  (C)  L.  H.  GOERIG,  1027  Bellevue 
Court,  Seattle   (awarded  contract);   (D)  West  Coast  Construc- 


B 


D 


50,320  cu.yd.  excavation,  including  haul  of 

400  ft $0.26 

32, GOO  cu.yd.  overhaul  on  abo\e  material  per 

each  100  ft 0.02 

S.fi  acres  clearing 175.  CO 

5.5  acres  grubbing 200.00 

Riprap,  hand  placed  per  cu.yd 4.90 

70  cu.yd.  concrete,  first  class 14 .  00 

2  cu.yd.  concrete,  second  class 12.00 

5,600  lb.  steel  reinforcing  bars  in  place 0 .  06 

1800  Un.ft.  guard  rail  ri  place,  including  spikes 

and  bolts 0.30 

30  M  ft.  timber  and  plank  in  place,  including 

spikes  and  bolts 20.00 

Porous  tile  drains  in  place,  4-in.  per  Un.ft 0.15 

Porous  tile  drains  in  place,  6-in.  per  Un.ft 0 ,  20 

Porous  tile  drains  in  place,  8-in.  per  Un.ft 0.40 

72  Un.ft.  plain  concietepipe  in  place,  12-in. ...  1.00 

92  Un.ft.  plain  concrete  pipe  in  place,  18-in. ...  1.90 
Reinforced  concrete  pipe  in  place,  18-in.  per 

Un.ft 2.50 

50  Un.ft.  reinforced  concrete  pipe  in  place,  24- 
in 3.50 

Reinforced  concrete  pipe  in  place,  30-in.  per 

Un.ft 6.00 

^'itrified  tile  pipe  in  place.  12-in.  per  Un.ft 0 .  80 

Vitrified  tile  pipe  in  place.  18-in.  per  Un.ft 1.75 

Vitrified  tile  pipe  in  place,  24-in.  per  Un.ft 2.75 


tion  Co..  Seattle;  (E)  Porter  &  Conley.  Kalama;  (F)  Arvid 
Rydstrom,  Tacoma;  (G)  Rignell  &  Rankston,  Tacoma;  (H) 
Matson  &  Carlson,  Tacoma;  (I)  Charles  N.  &  Erie  Maxham. 
Tacoma;  (J)  Sloane  Bros.,  Seattle;  (K)  Washington  Paving 
Co.,  Tacoma;  (L)  Torger  Peterson,  Eaton  ville;  (M)  M.  P. 
Zindorff,  Seattle.     The  item  bids  were  as  follows: 

EFGHI  JKLM 


$0.34       $0.24       SO  30       SO. 32       $0.35       $0.26       $0.25       $0.30       $0.27       SO. 38       SO. 32       $0,245 


0.05 

0.013 

0.025 

0.02 

0.02 

0,015 

0.0175     0.01 

0.02 

0.015 

0.015 

0.015 

125.00 

100.00 

150.00 

100.00 

73,00 

100.00 

125,00 

125,00 

180,00 

150.00 

150.00 

63.00 

200.00 

100,00 

200.00 

150  00 

100,00 

173.00 

130.00 

123,00 

75,00 

100,00 

100.00 

05.00 

8.00 

4.00 

6.00 

3.00 

3,50 

6.00 

4.00 

3,50 

3,00 

2.50 

2.25 

3.00 

20.00 

12.00 

14.00 

14.00 

12,00 

12.00 

12.00 

12,00 

15,00 

12.00 

10.00 

15.00 

15.00 

11.00 

12.00 

12.00 

10.00 

10.00 

11,00 

11.00 

7.00 

10.00 

8.00 

12.00 

0.10 

0.06 

0.06 

0.06 

0.08 

0.10 

0.05 

0.07 

0.06 

0.05 

0.05 

0.06 

0.25 

0.10 

0.30 

0.25 

0.25 

0.33 

0.30 

0,23 

0.33 

0.23 

0.20 

0.20 

25.00 

20.00 

20.00 

28.00 

23.00 

20,00 

20,00 

22,50 

20.00 

25.00 

20.00 

22.00 

0.15 

0.25 

0.40 

0.25 

0,20 

0,25 

0  20 

0,18 

0  30 

0.30 

0.15 

0.40 

0.25 

0.30 

0.60 

0.40 

0,30 

0  30 

0,30 

0,20 

0.40 

0,35 

0.20 

0.50 

0.35 

0.35 

0.80 

0.60 

0.40 

0.35 

0  50 

0.25 

0.50 

0.60 

0.35 

0.65 

2.50 

1.25 

1.30 

1.00 

1.30 

1.50 

0.90 

0.50 

1.20 

1.00 

1.00 

1.00 

3.50 

2.00 

2.25 

2.00 

2,00 

2.50 

2.00 

1.00 

2.25 

1.75 

1.25 

2.00 

4.50 

2.50 

4.00 

2.50 

3,00 

3.00 

3.00 

1.00 

3.25 

2.50 

2.50 

3.00 

5.50 

3.00 

6,00 

4.00 

4,00 

4.30 

4.00 

1.75 

4.00 

3.00 

3.30 

3.30 

6.50 

4.50 

7,00 

5,00 

5.00 

6.00 

6.00 

2,75 

3,00 

6.00 

3.50 

4.00 

1.30 

1.25 

1  20 

1.00 

1.50 

1.50 

0.90 

0.65 

1,20 

1,00 

0.75 

1.20 

3.00 

2.00 

2.10 

1.75 

2.50 

2.50 

2.00 

1.25 

2,23 

1.75 

1.50 

1.85 

4.50 

3.00 

3.00 

2.75 

3.50 

4.00 

4.00 

2.00 

3.00 

2.50 

2.25 

3.00 

Extended  totals. 


$19,242    $24,880    ;i6,37S    $21,331    $21,525    $22,444    $18,608    $17,781    $19,779    $19,322    $24,173    $20,749    $16,589 
C.t.I.IFORNI.'V    ST.\TE    HIGH-\V.*,YS 
Hu-nboldt   Comity,  Division  I,  Rente   1.   Section   El 


Bids  were  received  June  1  by  the  State  Hig^hway  Commis- 
sion, Sacramento,  for  the  construction  of  Division  I,  Route  1, 
Section  E,  a  part  of  the  State  Highway  in  Humboldt  County. 
The  bidders  were:  (A)  W.  B.  Hunt  &  Sons,  Alameda;  (B) 
Frank  L.  Smith  Co.,  Eureka;  (C)  Bates.  Borland  &  Ayer, 
Oakland;  (D)  A.  C.  McLean  Construction  Co.,  San  Francisco; 
(E)  L.  F.  Gerdetz,  San  Francisco;  (F)  Twohy  Bros.  Co.,  San 
Francisco;   (G)   Hoffman  &  McLaren,  Oakland;   (H)   Fairbanks 


&  Baechtel,  Willits;  (I)  James  Fitzpatrick,  Sacramento:  (J) 
Mercer-Fraser  Co.,  Eureka;  (K)  G.  W.  Conners.  Eureka;  (L) 
F.  Rolandi,  San  Francisco;  (M)  W.  A.  Baechtel,  Alton;  (N) 
A.  Robinson  .&  R.  R.  Smith,  Fortuna:  (O)  Crowley,  Clomey  & 
Green,  Eureka;  (P)  Engineer's  Estimate.  The  state  will 
furnish  pipe  railing  for  culverts,  reinforcing  steel,  corrugated 
iron  pipe  and  Portland  cement  amounting  to  $20,021.  The 
item  bids  were  as  follows: 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

50.70 

SO.  69 

$0.52 

$0.70 

$0.50 

$0.72 

$0.55 

$0.58 

$0.65  $0.645$0.5975 

$0.77 

$0.69 

$0.64 

$0.74 

$0.55 

0.60 

0.60 

0.50 

0.50 

0.60 

0.65 

0.40 

0.55 

0.60 

0.55 

0.45 

0.60 

1.00 

0.55 

0.60 

0  65 

n  7(- 

0.70 

0.60 

0.60 

0.75 

0.75 

0.50 

0,65 

0.75 

0.70 

0.50 

0.75 

1.00 

0.67 

0.80 

0.65 

0  SO 

0.70 

0.75 

0.70 

1.00 

0.90 

0.60 

0.75 

1.00 

0.80 

0.55 

0.90 

1.00 

0.75 

1.00 

0.80 

0.90 

0.75 

1.00 

1.00 

1.20 

1.30 

1.00 

1.00 

1.25 

1.10 

0.60 

1.25 

1.00 

1.00 

1.25 

1.10 

1.00 

0.75 

1.50 

1.50 

1.50 

2.30 

1.50 

1.00 

1.50 

1.60 

0.70 

1.75 

1.00 

1.50 

1.50 

1.60 

89,000  cu.yd.  excavation  unclassified 
1466   Iin.ft.    12-in.    corrugated   iron 

pipe 

316  Iin.ft.  15-m.  corrugated  iron  pipe 
354  Un.ft.  IS-in.  corrugated  iron  pipe 
412  Iin.ft.  24-in.  corrugated  iron  pipe 
274  Un.ft.  30-in.  corrugated  iron  pipe 
342    cu.yd.    concrete,     Class     "B", 

(culverts  and  monuments) 10.00     12.00     15.00     15.00     14.00     13.50     10.00     14.00     14.00     12.00     12.00     15.00     12.50     12.00     15.00     12.00 

7 . 3    miles     movTug    and    resetting 

property  fences 200.00  150.00  200.00  200.00  350.00  180.00  200.00  250.00  200.00  250.00  160.00  200.00  200.00  240.00  300.00  250.00 

180  monuments,  hauling  and  setting       0.60       0.75       1,00       1.00       1.00       1.00       1.00       1.00       1.50       1.50       1.00       1.00       1.00       0.50       1.00       0.50 

Extended  totals $69,317  $68,607  S55.061  $71,063  $54,399  $72,865  $55,790  $60,376  $66,765  $65,800  SGO.OSl  $77,730  S70.147  $65,012  $75,772  $65,729 
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Clnclnnnti,  Ohio — The  Members  of  the  Mystic  Shrine  of 
Cincinnati  have  purchased  the  old  Guilford  -School  property 
on  Svcamore  St.  near  Fourth  St..  upon  which  thiy  will  con- 
struct  a    huilding-.      The   estimated    cost   is    $1,000,000. 

rinrinnntl.  Ohio — The  Directors  of  the  IjOngview  Hospital 
have  petitioned  the  Hamilton  County  Commissioners  to  vote 
on  the  question  of  issuing  $250,000  in  bonds,  the  proceeds  of 
which  will  1)0  used  for  the  construction  of  additions  to  their 
present  buildings. 

+Clevclnnd.  Ohio — The  contract  for  the  construction  of  a 
hotel  for  the  Stillman  Amusement  Co.,  Buffalo,  N.  Y.,  has  been 
awarded  to  the  CROWEL.L.  LUNDOFF,  LITTLE  CO.,  1951 
East  57th  St.,  Cleveland.  The  estimated  cost  is  $700,000. 
Noted  Apr.  15. 

Cleveland,  Ohio— The  Cleveland  &  Toungstown  R.R.  Co. 
will  construct  freight  and  passenger  terminals  at  Broadway 
and  Orange  Ave.  O.  P.  Van  Sweringen,  Marshall  Bldg.,  is 
Pres, 


Cleveland,  Ohio— Plans  are  being  prepared  by  Richard 
Irvin,  Arch.,  Union  Bank  Bldg.,  Pittsburgh,  Penn.,  for  the 
construction  of  an  eight-story  reinforced-concrete  and  brick 
building  at  Lakeside  Ave.  and  East  Third  St.  for  Harry  J. 
Schlosser.  Erie,  Penn.     Estimated  cost,  $120,000. 

Cieveiiind,  Ohio — Bids  will  be  received  until  4  p.m.,  July 
9,  by  Carl  Lorenz,  Secy.,  Cleveland  Public  Library  Bd.,  1375 
Euclid  Ave.,  for  the  construction  of  a  library  at  East  79th  St. 
near  Superior  Ave.     Noted  Feb.  25  and  June  10. 

Cleveland,  Ohio — Plans  are  being  prepared  and  bids  will 
soon  be  received  for  the  construction  of  a  dancing  academy 
at  East  105th  St.  and  Euclid  Ave.  for  H.  O.  Oster.  The 
estimated    cost    is   $50,000.      Noted    May    6. 

Cleveland,  Ohio — Bids  will  be  received  about  July  20  by 
W.  S.  Lougee,  Arch..  Marshall  Bldg.,  for  the  construction 
of  additions  and  alterations  to  the  Meckes  Homestead  at 
Franklin  Ave.,  N.  \V.  The  building  will  be  used  as  a  county 
juvenile  detention  home.  The  estimated  cost  is  $65,000.  Noted 
Mar.  25. 


+Bids  were  received  Apr.  2R  by  the  Metropolitan  Water 
Board.  Boston,  for  laving  water  pipes  in  Newton,  Section  5 
of  the  Weston  Aqueduct  Supply  Mains,  from:  (A)  ANDREW 
M.  CrS.VCK,  Boston  (awarded  contract):  (B)  James  L.  Pierce 
&  Co.,   Boston;   (C)   Rowe  Contracting  Co.,   Boston;    (D)   Cole- 

A  B  C  I 

Snno  lin.ft.  laying  60-in.  c.i.  pipe $3.74  $3.85           $3.85           $4 

110  lin.ft.  laying   12-in.   c.i.   pipe,   for 

blow-offs 1.00             1.00              '    " 

680  cu. yd.  rock  excavation  above  grade  7.40             5.00 

5  cu. yd.  rock  excavation  below  grade. .  7.40             5.00 
30    cu.yd.     earth     excavation    below 

grade 1.50            1.00 

5  chambers  foi  air  valves 49.00  40.00 

4  chambers  for  blow-off    and   by-pass 

vidvos 55.00  50.00 

1  chamber  tor  36-in.  valve 55 .  00  50 .  00 

60  cu.yd.  concrete  masonry 6.75            5.00 

Lxtended  totals $32,369       $32,615 


man  Bros.,  Boston:  (E)  Bruno  &  Petitti,  Boston;  (P)  John  P. 
Cavanaugh  Co.,  Boston;  (G)  M.  Russo  &  Son  Co.,  Boston;  (H) 
Charles  A.  Kelly,  Somerville;  (I)  Hugh  Nawn  Contracting  Co., 
Boston;  (J)  John  T.  Shea,  Jr.,  Boston;  (K)  Moore  &  Co., 
Boston.     The   item  bids  were  as  follows: 


E 


H 


I 


K 


1.25 
6.00 
6.00 

1.00 
4.00 
5.00 

1.00 
3.00 
4.00 

1.75 
8.00 
8.00 

1.50 
8.00 
8.00 

1.25 
6.00 
6,00 

2.00 
4.00 
6,00 

1.00 
7,00 
10,00 

1.00 
8.00 
10.00 

2.00 
50.00 

1.00 
30.00 

1.25 
40  CO 

2.00 
50.00 

1,60 
50,00 

1  00 
50  00 

1  00 
50,00 

1.50 
50,00 

1.75 
30,00 

60.00 
60.00 
6  50 

95.00 
95.00 
7.00 

.50 .  00 
60.00 
7.00 

60,00 
60  00 
8-00 

65,00 
80,00 
7.00 

75,00 
75.00 
7.00 

50,00 
60,00 
7,50 

60  00 
75  00 
7.00 

35.00 
60.00 
10.00 

$33,047   $34,730   $34,787   $36,752   $37,103   $37,522   $37,960   $38,290   $48,602 


SEWER    SYSTEM   AND    SEWAGE-DISPOSAL    PLANT, 
CLEBURNE,    TEX. 

+Bids  were  received  June  4  by  Charles  Wilhite,  City  Secy.,       Kansas    City,    Mo.;    (J)    Edgar    Main,    Liberty,    Mo.;    (K)    J.    R. 
for    the     construction     of     a     sanitary     sewer     system     and     a       Sutherlin  Construction  Co.,  Kansas  City,  Mo.;    (L)    Intermoun- 

sewage-disposal   plant    from    (A)    HAMILTON   BROS.,   Houston       tain    Bridge    cS;    Construction    Co.,    Tecumseh,  Neb.;    (M)    H.    C. 

(awarded   contract):    (B)    Brown    Bros.,    Kansas   City,   Mo.;    (C)       Gass,    San    Antonio;    (N)    Winslett    Eldridge  Co.,    Dallas;     (O) 

Bash  &  Janes,  Joplin,  Mo.;  (D)  William  F.  Riley,  St.  Louis,  Bailev  Reeder  Co.,  Mobile,  Ala.;  (P)  Koehler-Powler  Con- 
Mo.;  (E)  Roach  Manigan,  Ft.  Worth;  (F)  James  A.  Pringle,  struction  Co.,  Memphis,  Tenn.;  (Q)  V.  M.  Washem  &  Co.,  Waco; 
Carthage,   Mo.;    (G)    Henry    Rees,    Quincy,    111.;    (H)    George    O.       (R)    H.   K.   McCullum,   Ft.   Worth;    (S)    McKenzie    Construction 

White  &  Co.,  Memphis,  Tenn.;   (I)   Tonkawa  Construction  Co.,      Co.,  San  Antonio.     The  item  bids  were  as  follows: 

ABCDEFGHI  J 

125,278  lin.ft.  8-in.  \'itnfied  sewer  pipe $0.18          $22.5          $0,25          $0.24          $0  22          $0,22  $0,23          SO. 21  $0.25  $0.22 

18,.575  lin.ft.  10-in.  vitrified  sewer  pipe 0.25             0  29             0.34             0.30             0  28             0  29  0  295           0.26  0,34  0.31 

13.791  lin.ft.  12-in.  vitrified  sewer  pipe 0.40             0  37             0  42             0  40             0  36             0  36  0  35             0.33  0.45  0.39 

6280  lin.ft.  1.5-in.  vitrified  sewer  pipe 0.60             0  525           0.60             0.60             0  55             0.52  0.50             0.47  0  65  0.60 

2956  Un.ft.  IS-in.  vitrified  sewer  pipe 0.85             0.77             0.95             0.80             0  78             0.75  0.71             0.70  0  90  0.83 

8781  lin.ft.  21-in.  vitrified  sewer  pipe 1.15             1.11              1,35             1.00             1,20             1.10  0.93             1.02  1.40  1.05 

12  lin.ft.  8-in.  c.i.  pipe 0.60             O.'JO             0.80             1.00             0  875           1.00  1.00             0.90  0,80  0.75 

60  lin.ft.  10-in.  c.i.  pipe 0.825           1.08             1.00             125             105             1.25  1.25             1.20  100  1.00 

24  lin.ft.  12-in.  c.i.  pipe 1.05             1.44             130              1.50             1,32             1.75  1.50             1,50  1.40  1.10 

120  lin  ft.  IS-in.  c.i.  pipe 1.87             2,70             2,40             1,00             1.96             2,50  2,50             2,00  2.40  1.75 

2G4  Un.ft.  21-in.  c.i.  pipe 2.25             3.10             2  80             4  00             2.50             3,25  2,50             2,90  3.00  2.10 

115.615  lin.ft.  6  ft.  trench 0.12             0,16             Oil             0,17             0  14             0,15  0.16             0  22  0.18  0.10 

27,660  lin.ft.  6  ft.  to  8  ft   trench 0.25             0.19             0  13             0.20             0.20             0.20  0.20             0  27  0  20  0.16 

27,060  lin.ft  8  ft.  to  10  ft.  trench 0.29             0.24             0  21             0.30             0,40             0,30  0.25             0  35  0.25  0.27 

3675  hn. ft.  10  ft.  to  12  ft.  trench 0.40             0.60             0  60             0,50             0,60             0,40  0.30             0  50  0..35  0.30 

1690  Un.ft.  12  ft.  to  16  ft.  trench 0.88             0.90             0  90             0  90             0,75             0,60  0  45             0,90  0,60  0.98 

3140  6-in.  on  Sin.  Y-connections 0.72             0.35             0  35             0.25             0.35             0.40  0,37             0,40  0,45  0.35 

335  6-in.  on  Kl-in.  Y-connections 0.97             0  50             0.55             0  30             0.45             0.55  0.47             0  60  0  60  0.57 

255  6-in.  on  12-in.  Y-connectioni 1.26             0  60             0  75             0.40             0  75             0.65  0,60             0,75  0.75  0.75 

57  6-in.  on  15-in.  Y-connections 1.81              1,00             1.00             0,50             1.25             100  0,865           100  1.10  1.00 

35  6-in.  on  18-in.  Y-connections 2.80             1,40             130             0.70             1.65             1.50  1,30             1,50  160  1.25 

286manholcs 49.00           27.00           25  00           28,00           29,00           27.50  30  00           25,00  24,00  30.00 

50  flu.'ih  tanks 75.00           64  00           55  00           60,00           65,00           55.00  62  00           55  00  62.00  65.00 

52  lampholos 6.00             7.00             7  00             7.00       ,    10,00             7.50  8  00             6,00  8.00  6.00 

11900  cu  yd.  rock  excavation 1.00            1,80            125            1.75             1.50            2,25  2  50            175  1,50  2.75 

151 . 5  Portland  cement 11.00             9.00             9,00             7.00             9.00           10.00  7.00           10.00  8.00  10.00 

Lumber 30,00           40,00           15  00           30  00           30.00           40.00  30  00  30  00  20.00 

Sewage  disposal  plant  complete 28,194,00    24,000.00    34,400  00    24,000  00   31,409.96   28,975,00   2.5,648.00   26,000,00  26,000,00  29,435  00 

Extended  totals $144,527      $148,818     $151,187     $152,468    $155,296       $155,328  $156,408     $156,832  $156,833  $158,450 

KLMNOPQRS 

12.5,278  Un.ft.  8-in.  vitrified  sewer  pipe $0  20           $0  20           $0,18           $0.22           $0,25  $20.5           $0,25  $0  26  $0.26 

18,575  lin.ft.  10-in,  vlirlfir.,!  ,™„r  pipe 0,27             0  30             0.24             0,27             0.34  26.5             0,33  0,33  0.34 

13,791  Un.ft.  12-in    ■                           i.ipc 0  36             0  40             0.32             0  37             0.44  33.5             0.41  0,43  0.43 

6280  Un.ft.  1.5-in.  v,t                           ,,. 0.53             0,60             0.44             0.50             0.63  46  5             0  57  0.62  0.63 

2956  Un.ft.  18-in.  M                            ,, 0.80             0.80             0.62             0.73             0.93  0  69             0,84  0.90  0.90 

8781  Un.ft.  21-in.  vit:..     ..;  i.ipu 1.12              110             0.85             1.05             1,19  98.5             128  1,30  1.25 

12  lin.ft.  S-in.  c.i.  pipe 0.95             1,50             1.00             1.00             1.00  1.21              84  5  0,95  1.00 

60  un.ft.  10-in.  c.i.  pipe 1.40             2  00             1.40             125             1.38  1.65             1,10  1.25  1.31 

24  Irn.tt.  12-in.  c.i.  pipe 1.75             2  50             1.80             1.50             1.75  2.10             1,37  1.40  1.50 

120  Un.ft.  Is-in.  c.i.  pipe 3.10             3.50             3.10             2.75             3.15  3.75             2.35  2.75  2.75 

264  lin.ft.  21-in.  c.i.  pipe 3.60             4.00             3.80             3.50             3.75  4.50             2.89  3.20  3.50 

115,615  Un.ft.  6  ft.  trench 0.18             0.14             0.32             0.15             0.325  0.30             0  35  0.40  0.40 

27,()00  lin.ft.  6  ft.  to  8  ft.  trench 0.23             0  20             0  35             0,22             0.455  0.37             0.38  0,48  0.50 

27.0(i0  lin.ft.  8  ft.  to  10  ft.  trench 0.30             0.30             0.40             0.30             0.62  0.44             0.40  0.78  0.80 

3675  Un.ft.  10  ft.  to  12  ft.  trench 0.40             0.40             0,55             0.73             0.91  0.60             0.60  0.90  0.90 

1690  Un.ft.  12  ft.  to  16  ft.  trench 0.60             0.80             0  65             0  92             1.39  0.80             0.80  120  1.25 

3140  6-in.  on  8-in.  Y-connections 0.35             0.60             0.50             0.47             0.35  0.35             0.22  0  65  0.65 

335  6-in.  on  10-in.  Y-connections 0.50             0  80             0.70             0.58             0,45  0.46             0.34  0  80  0  80 

255  6-in.  on  12-in.  Y-connections 0.55             1.00             1,10             0.75             0.60  0.59             0.45  0.90  0,90 

57  6-in,  on  1.5-in.  Y-connections 1,00              150             1.35             1.25             0.85  0.85             0.75  130  1.40 

35  6-in.  on  18-in.  Y-connections 1.50             2  00             190             1.75             1.25  1.28             1.17  2  00  2.00 

286  manholes 27,50           32  00           33  00             0  45           35.00  38.00           40.00  40.00  40.00 

SOiiushtanks 75  00           60,00           75.00           60.00           70.00  75,00           30.00  85  00  90,00 

52  1ampholos 5  00           10  00             6.00           10.00           12.00  5.00           20,00  10  00  12,00 

11900  cu.yd.  rock  excavation 2  25             2.50             1.20             2  25             0.01  2,60             2.00  3  00  3.00 

151.5  Portland  cement 7.00             8.00             9.00           10  00           10.00  8.00             9.00  12  00  13.00 

Lumber 30.00           30  00           50.00           50,00           25  00  27.00           30.00  35,00  40.00 

Sewage  disposal  plant  complete 27,990  00   30,500.00   29,420.65   31,885.50    30,000.00   33,000.00   37,920.00  32,485,00  33,000.00 

Extended  totals $159,034      162,$965     $168,409     $167,916     $183,509  $191,354     $204,983  $238,756  $240,857 
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Clevelnnd,  Ohio — Preliminary  plans  have  been   prepared   by  KiiMt   Clvvolnna,  Ohio — Plans  are   bclnK  prepared   by  W    H 

Charles    W.    Ilopkinson,    Arch.,    900    Rose    BldR..    for    the    con-  Nicklas,  Arch..   1900  Kuclid  Ave.,   for  the  construction   of  addl- 

struction  of  a  two-story  Bymnasium   for  the  Western   Reserve  tions  to  the  <;haml)er.'i  and  Rozelle  Schools  at  Ea.st  Cleveland 

University.^  The  estimated  cost  is  $150,000.     Charles  F.  Thwing  Estimated   cost,    $50,000. 
is    Pres.      Noted    Oct.    15.  ,3„„j  Liverpool,  Ohio— The  city  contemplate.s  the   construc- 

Clevelnnd,  Ohio — Preliminary  plans  have  been  prepared  by  1'°""^    ^„  two-story    market    house.      The    estimated    cost    Is 

W.   S.  Lousee,  Arsh.,  500  Marshall   BldK-,   tor  the  construction  f/",'""^-     ^-   ^-  Schciber   Is  Mayor   and   E.   J.   Smith   Is  Dlr.   of 

of  a  lodpe  buildin,^   for  the  Cleveland  I3ricklayers  Benevolent  '  ""•  ''<""• 

Association.      Estimated   cost,   $50,000.      W.   E.   Potter,   498   East  Kant  Molinc,  Ohio — At  a  recent   election   the  citizens  voted 

117th  St.,  is  Secy.     Noted  June  10.  in  favor  of  the  question  of  IssuinB  $75,000   In   bonds,  the  pro- 

rievelnud,  Ohio— Plans   have   been    prepared    by   W.    R.    Me-  ^^S''^,"'    "^^'"^   *'"    ^^    "»'^'>    f°'"    "^"^    construction    of   a    high 

Cornuu-k.    Arch.,    Board    of    Education    Bldpr.,    East    Sixth    St.  »^"""'- 

and    Rockland    Ave.    for   the    construction    of    a    six-story    hi^h  ,     ',"'".!'„'!   J!'"""-   *»••«" — (Plainvilie    i)Ost    office) — Tietig    &    Lee, 

school    and    office    building.      The    estimated    cost    is    $1,000,000.  Arch.,  901   Fouth  National  Bank  Bids.,  Cincinnati,  Is  preparing 

Noted  Mar.  25.  plans    for    the    construction    of   a    two-    and    three-story    brick 

and   .stone    building   for   the   Rock   Hill   Sanitarium   Co.      Bstl- 

Clevelnnd    HfiehtN,   Ohio — (Warrensville    post    office) — Bids  mated  cost,  $60,000. 
will  soon  be  received  by  Ezra  K.  Bryan,  Clk.  Bd.  of  Education,  nicCutchcnvillr,  Ohio — B'd»  will   be  received  about  July   14 

Parkdale    Ave.,    for    the    construction    of    a    two-story    grade  by  Albert  Pretzinger  and  iildward  P.   Musselman,  Archs     1155 

school.     The  estimated  cost  is  $75,000.     Franz  C.  Warner,   767  Rcibold    Bldg.,    Dayton,    for'  the    construction    of   a    two-story 

Hippodrome  Bldg.,  Cleveland,   is  Arch.     Noted   May   6   and   20.  school.     Estimated   cost,   $75,000.     Noted   Feb.   18. 

Columbus.  Ohio — Plans  have  been  prepared  by  J.  B.  Martin,  ,,    Miirion,    Ohio — Preliminary    plans    are    being    prepared    by 

East    Liverpool,    for    the    construction    of    a    church    on    West  Marriott.  Allen  H:  Hall,  Arch.,  420  Hayden-Clinton  Bank  Bldg., 

Fifth  St.  for  the  Orace  United  Brethren   Congregation.     Esti-  Columlius,    for    the   construction    of   a    two-story    high    school, 

mated    cost,    $50,000.  The    estimated    cost    is    $150,000.      O.    C.    Briggs    is   Clk.,    Bd.    of 

Education. 

Dnyton.   Ohio — Plans   have   been   prepared   by  W.    H.   Simms  +Minervn,     Ohio — WILLIAM     BROS.,     Bellevue,     has     been 

and  C.  H.  Simms  for  the  construction  of  a  five-story,  85xl00-ft.  awarded    the   general   contract   for   the   construction   of  a   two- 

reinforced-concrete   building   to   be   known    as   the   Advertising  story,    90xl20-ft.    fireproof    high    school.      The    estimated    cost 

Bldg.,  on  Jefferson  St.  between  Second  and  Third  St.     The  esti-  is  $60,000.     Andrew  Dietrich  is  Clk.,  Bd.  of  Education.     Noted 

mated  cost   is  $100,000.  May  20. 

STAIR   HIGHWAY,   PIERCE    COUNTY,   WASH. 

Bids  were  received  June  1   by  the  State   Highway  Commis-  (I)    KENDLER    &    EPPLER,    Eatonville    (awarded    contract)- 

sioner.   piympia.   Wash      for    the    construction    of   a    section    of  (j)   c.  L.  Morris  Construction  Co.,  Seattle;    (K)   W.  P.   Zindorf, 

the  National   Park  Highway   in  Mashell  Canon,  Pierce   County,  cp„    »n         /t  \     ah      i     i>      t    „  ,~.      »      i-         m/s     ci  r, 

from:      (A)    Charles    Dalev    &    Co.,    Seattle;    (B      Booker,    Kiehl  ?^f''l^,      '■^X    Allred    &    J^mes^    Centralia;     (M)    .Sloane    Bros; 

6  Wipple,  Seattle;  (C)  Henry  Styles,  Tacoma;  (D)  Rajotte,  <N)  Atlas  Construction  Co..  Everett;  (O)  D.  V.  McDonald  & 
Tobert  &  Winters,  Seattle;  (E)  Torger  Peterson.  Eatonville;  Co,  Seattle;  (P)  Nettleton,  Bruce  &  Eschbach  Co.,  Seattle; 
(F)  Standifer  Clarkson  Co..  Portland,  Ore.;  (G)  N.  A.  Deger-  (Q)  Charles  N.  &  Earle  Maxham,  Tacoma.  The  item  bids  were 
Strom  &  Co.,  Ballard  Station,  Seattle;    (H)   S.  Normile,  Seattle;  as   follows: 

ABCDEFGHIJKLMNPP  Q 

56,100     cu.vd.     excavation. 

including  "haul  of  400  ft..  .      $0.27     $0.4U     $0.40     $0.36     $0.3.5     $0.33     $0.45     $0.28     $0.25     $0.324  80.32     $0,345  $0.47     $0.3S     $0.40     $0.30     $0.27 
50,000    cu.yd.    overhaul    on 

above  material,  per  each 

100  ft 0.01        0.015     0.015     0.02     0.005     0.01  0.015     0.01      (1015     0  01        0.015        0.0.5     0.015     0.01  0.01        0.01        0.01 

10  acres  clearing 100.00   100.00     90.00  200. 00   1.50.00   135.00   100,00     .50.00   100  00   100.00   127.00   1.50.00   100.00     75.00   100.00   115.00   140.00 

4  acres  grubbing 125.00   150.00   100.00   150.00   100.00    165.00   125.00     75.00   1.50.00     85.00   127.00   175.00   100.00   100.00     75,00   100.00   MO. 00 

Riprap,    hand    placed,    per 

cu.yd 3.00       3.50       3.00       2.50       2,50       1,85       1,50       3.00       2.00       1.50       3.00       8.00       3.00       1,25     2,50       3.50 

Concrete,   lat  class,  per  cu. 

yd 14  00      14.00      11,00      1 1 ,  .50      10,00       9.00      12,00      16.00      15.00        7.25      15.00     25.00      17.00        7.50      16.00      13.00 

Concrete,  2d  class,  per  cu.yd.      12.00     13.00     10,00       9,50       8,00       8,50     11,00     14,00     12,00       6,05     11,00     18,00     16,00     10,00     14,00     12.00 

Guard  rail  in  place,  includ- 
ing spikes  and  bolts  per 

lin.ft 0.50        0.50        0,25        1,00        0,20        0,10       0.25       0,40     0,025        0,12       0,35        0,25       0,30        0,12      0.18  0,25 

Timber  and  plank  in  place, 

including  spikes  and  bolts, 

perM.ft.b.m 18,00     25,00     25.00     30  00     20.00     18.50     24.00     20.00     25.00     25.00     25,00     25,00     30,00     15,00     24.00     25.00 

Logs  for  cribbing  in  place, 

per  lin.ft 0,25 

6-in.    porous    tile    drains   i 

place,   per  lin.ft 

8-in.    porous   tile    drains   i 

place,  per  lin.ft 

12-in,  plain  concrete  pipe  i 

place,  per  lin.ft 

18-in.  plain  concrete  pipe  i 

place,  per  lin.ft. . 2, 

18-in.   reinforced  -  concrete 

pipe  in  place,  per  lin.ft. ,  , 
30-in.   reinforced  -  concrete 

pipe  in  place,  per  lin.ft. ,  , 
36-in,   reinforced  -  concrete 

pipe  in  place,  per  lin.ft. ,  , 
42-in.   reinforced  -  concrete 

pipe  in  place,  per  lin.ft..  . 

Extended  totals $17,917  $25,525  $25,008  $24, <06  S22,.5,55  $21,758  $28,300  $17,708  $17,355  $20,784  $21,530  $25,174  $29,238  $23,458  824,835  $19,639  $18,195 

MAPLEAVOOD  SEWER,  NO.  1 — ST.  LOUIS,  MO. 
♦Bids   were   received   June    9    for    the    construction    of   the       Co.;    (E)    John   F.   McMahon;    (F)    Strubel   Helmich;    (G)    E.   C. 
Maplewood  Sewer.  No.  1,  as  follows:  (A)  COONEY  CONSTRUC-       Davis;  (H)  Thomas  Connor  &  Son;  (I)  Feuin-Colnon  Contract- 
TION  CO.    (awarded  contract);    (B)    N.   B.  Watters  &  Son;    (C)        .         ^         mv,      •*   ™  t,.- i     ,  .„..     „„  f„^^„„,^. 
Century    Construction     Co.;     (D)     Kamp-Lewald    Engineering       ms  Co.     The  item  bids  were  as  follows. 

270  cu.yd.  class  "A"  Excavation  in  open  cut. . . 

6620  cu.yd.  class  "A"  excavation  in  tunnel 

1630  cu.yd.  class  "B"  excavation  in  open  cut. . , 

5  cu,yd,  class  "B"  excavation  in  tunnel 

260  cu.yd.  common  biick  masonry  in  open  cut. 

30  cu.yd.  common  brick  masonry  in  tunnel 

90  cu.yd.  vitrified  brick  masonry  in  open  cut. . . 

5  cu.yd.  vitrified  brick  masonry  in  tunnel 

10  cu.yd.  class  "A"  concrete  in  open  cut 

470  cu.yd,  cla.ss  "A*'  concrete  in  tunnel 

5  cu.yd.  class  "B"  concrete  in  open  cut 

120  lin.ft.  12-in.  vitrified  clay  pipe 

193  lin.ft.  30-in.  vitrified  clay  pipe 

10  6-in.  slants 

10  12-in.  slants 

7  12-in.  elbows  (i  curves) 

2  12-in.  "T"  Junctions  on  12-in.  pipe 

1  12-in.  "T"  Junctions  on  15-in.  pipe 

1  12-in.  "T"  Junctions  on  24-in.  pipe 

2  12-in.  "T"  Junctions  on  30-in.  pipe 

1  12-in.  "T"  Junctions  on  33-in.  pipe 

6-in.  "Y"  Junctions  on  30-in.  pipe 

M30  lb.  cast  iron 

1090  lb.  wrought  iron 

100  sq.ft.  inlet  stone 

200  lin.ft.  extra  drilling  in  tunnel 


0.25 

0,40 

0.25 

0,10 

0,10 

0,14 

0.25 

0.35 

0.25 

0,50 

0,00 

0,25 

0,30 

0.12 

0.27 

0,20 

0,60 

0  35 

0.25 

0,25 

0.20 

0,35 

0,35 

0.50 

0.40 

0,23 

0,50 

0,25 

0.40 

0,40 

0.25 

0.20 

0,80 

0,50 

0.35 

0,35 

0,35 

0  50 

0,40 

0,70 

0.60 

0,31 

0  60 

0,35 

0,,50 

0,60 

0.40 

0.25 

1.50 

1.00 

0  SO 

1    .50 

1   00 

1 ,  .50 

1,00 

1,00 

2.50 

0,74 

1,00 

2,50 

1,10 

1,00 

0,50 

1.00 

0,60 

2,50 

2.00 

1 .  50 

2,00 

1,25 

2  00 

2,00 

1,75 

4.00 

1,29 

2,50 

3,50 

2,25 

1,.50 

1.50 

1   25 

3,25 

2.25 

2,50 

2,75 

3.00 

3,00 

2,50 

2,50 

4.50 

1,56 

3,00 

4,00 

3,25 

2  .50 

2,00 

1    50 

4,50 

4.50 

3. 50 

4,50 

4,00 

4,00 

5 ,  50 

4   00 

5.. 50 

3.98 

3,50 

5,1X1 

5.00 

2,75 

4,65 

2  75 

5,50 

6.00 

4,75 

5,25 

6.00 

5,00 

6.00 

5.00 

6  00 

5,76 

5,00 

7,00 

6,00 

3,00 

6,75 

3  75 

6  50 

7.50 

5,00 

8,50 

8.00 

6.00 

8,50 

7.00 

6,50 

7,95 

12,  to 

8,50 

7,00 

4,00 

7,00 

7. 85 

6,60 

A 

B 

C 

D 

F, 

F 

G 

H 

I 

$1.75 

$0.50 

$5,00 

$4.00 

82.. 50 

$2  .50 

$2  .50 

$4.10 

$3.00 

6  ,57 

5.47 

7.10 

8.50 

8,00 

7  90 

10.25 

11.50 

12  00 

0  .50 

0  40 

0  90 

0.75 

0  70 

0.60 

0.90 

2  60 

0,80 

S.OO 

50  00 

25,00 

8.50 

4  00 

15.00 

18.00 

27,60 

5,00 

7.00 

8,00 

9,00 

9.00 

8.00 

9  00 

9.50 

12,00 

8,00 

10  00 

15.00 

10  00 

20,00 

14   00 

13  00 

12.00 

19  50 

13,00 

8  00 

8-00 

10,00 

10,00 

12.00 

10.00 

11.00 

16,00 

10,00 

11.00 

12.00 

12,00 

30,00 

14  00 

15.00 

13. 50 

21,00 

16,00 

6.50 

7   50 

8,00 

10,50 

8.00 

7  50 

10.00 

9,00 

8,00 

7. 50 

7.50 

9,00 

10,50 

12.00 

8.50 

16  00 

18,75 

9,00 

6.00 

7.00 

7  00 

10  .50 

7.00 

5  00 

10  00 

8,50 

6,50 

0  25 

0  30 

0,25 

0  50 

0.30 

0  75 

0.40 

1.60 

0,35 

1 ,  85 

2  00 

1,00 

3  00 

2  25 

2  00 

2  25 

3.75 

2,00 

0  25 

0  40 

0,30 

0,50 

0.60 

0  50 

1.00 

1,75 

1,00 

0  35 

0  80 

1,00 

1.00 

1  00 

1   50 

2,25 

1.00 

0  35 

1.00 

0,60 

1,00 

1.00 

1.50 

1.50 

2,50 

1,00 

0.90 

1.00 

0.50 

1,25 

1,25 

3  00 

2.50 

2,75 

1.00 

1.50 

1  00 

0,75 

1,60 

1,60 

3.00 

3.00 

3,25 

1,50 

4.50 

3  00 

1,00 

6,00 

5  25 

8.00 

8  00 

7,50 

4,00 

7  00 

8.00 

8.00 

7,00 

10,00 

11   00 

12  00 

12  10 

7,00 

10.00 

10  00 

9  00 

8,00 

15  00 

12  00 

20.00 

15,00 

10,00 

7  (X) 

2.00 

8.00 

7,00 

9  00 

9  00 

12  00 

9.75 

8.00 

0  02 

0,02 

0  03 

0,04 

0,03 

0  04 

0  05 

0  09 

0.03 

0.035 

0,04 

0  04 

0.05 

0,05 

0.04 

0   10 

0,08 

0.05 

0.25 

0  30 

0.50 

0.50 

0.40 

0.20 

0  .50 

1.50 

0.50 

0  01 

0,20 

0  50 

1.00 

0.10 

0.25 

0.50 

0.50 

0.60 

Extended  totals $51,938        $44,860        $58,491        $68,874        $65,010        $62,683        $82,724        $97,541        $90,233 
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+Toledo,  Ohio — The  Board  of  Education  has  awarded  the 
general  contract  for  the  construction  of  additions  and  altera- 
tions to  the  Chase  School  at  Chase  and  Bassett  St.  and  the 
Wayne  School  at  Wayne  and  Ralph  St.  to  tlie  WALLS,  BOCK 
&  KI;HL.M.\.N'  CO.,  Toledo,  at  $103,000.     Noted  May  27. 

W«'st  Alexiiudrin,  tlliio — Plans  have  been  prepared  by 
Edward  J.  Wounstephen,  Arch.,  802  United  Brethren  Bldg., 
Dayton,  for  the  construction  of  a  two-story  school  for  Lanier 
Township.      The    estimated    cost    is    550,000. 

Muucle,  Ind.- — Plans  prepared  by  Charles  Honuck,  Arch., 
have  been  approved  by  the  State  Board  of  Charities  and 
Corrections  for  the  construction  of  an  infirmary  building  for 
Delaware  County.  The  estimated  cost  is  $45,000.  Noted 
June  24. 

sight- 

t    IS    $Yo,0U0. 

+Detrolt,  Mich. — The  contract  for  the  structural  steel 
work  of  the  superstructure  of  Uie  main  library  to  be  con- 
structed at  Woodward,  Cass,  Putnam  and  Kirbv  Ave.  has  been 
been  awarded  to  the  AMERICAN  BRIDGE  CO.,  30  Church  St., 
New  York,  N.   Y.      Estimated   cost,   $1,000,000.      Noted  May   6. 

+Grnnd  IliipldH,  Mich.— The  HAUSER-OWEN-AMES  CO., 
Grand  Rapid.s,  at  $66,030,  has  been  awarded  the  contract  for 
the  construction  of  a  four-story  building  for  the  Michigan 
Soldiers'  Home. 

+HnMtinK«<,  Ml«h. — The  contract  for  the  construction  of  a 
high  school  has  been  awarded  to  THOMAS  R.  CROCKETT, 
Allegan,  at   $67,324.     Noted  June   10. 

ChicaKO,  III. — Plans  are  being  prepared  by  William  L. 
Klewer  &  Son,  Arch.,  64  West  Randolph  St.,  for  the  construc- 
tion of  a  four-story  theater  and  office  building  for  Albert 
Fuchs,  S23  Sheridan   Rd.     The  estimated  cost  is  $350,000. 


+Chicagro,  III. — The  general  contract  for  the  construction 
of  a  five-story,  75x99-ft.  brick  department  store  at  4722  Broad- 
way, for  Albert  E.  Cook,  has  been  awarded  to  DARLING  & 
EITEL,  128  North  Fifth  St.,  Chicago.  The  estimated  cost  is 
$200,000. 

Chicaf^o,  111. — Price  &  McLanahan,  Arch.,  16th  and  Walnut 
St.,  Philadelphia,  Penn.,  is  preparing  plans  for  the  construction 
of  a  four-story,  400-xSOO-ft.  freight  station  for  the  Pennsyl- 
vania R.R.     Alex  C.  Shand,  Philadelphia,  is  Ch.  Engr. 

Jacksonville,  111. — Bids  will  be  received  about  July  5  for 
the  construction  of  a  two-story  addition  to  Norbury  Sani- 
tarium. Estimated  cost,  $40,000.  C.  W.  Buckingham,  Morrison 
Blk.,    is   Arch. 

Superior,  AVis. — Bids  are  being  received  by  the  Building 
Committee  and  B.  M.  Ulrich,  Arch.,  1900  Euclid  Ave.,  Cleveland, 
Ohio,  for  the  construction  of  an  orphanage  for  the  Catholic 
Diocese.      Estimated  cost,  $100,000.     Noted  Apr.  15. 

Ames,  Iowa — W.  D.  Lewis  &  Co..  Ames,  at  $78,499,  submitted 
the  lowest  bid  for  the  construction  of  a  four-story  hotel  for 
the  Ames  Improvement  Co. 

Fontauelle,  Iowa — L.  D.  Willis,  Arch.,  1119  City  National 
Bank  Bldg.,  Omaha,  Neb,,  is  preparing  plans  for  the  construc- 
tion of  a  two-story,  70x94-ft.  school.  The  estimated  cost  is 
$40,000.      E.   D.   Barnhill  is  Pres.,   Bd.    of   Education. 

Minneapolis,  Minn. — The  Gamble-Robinson  Commission  Co., 
222  North  Sixth  St.,  will  construct  a  six-  or  eight-story  fruit 
and   produce    trade    building.      The    estimated    cost    is    $100,000. 

St.  Cloud,  Minn. — Plans  are  being  prepared  by  Tyrie,  Chap- 
man &  Gage,  320  Auditorium  Bldg.,  Minneapolis,  for  the  con- 
struction   of   a    high    school.      The    estimated    cost    is    $150,000. 

St.  Paul,  Minn. —  (Official) — Bids  will  be  received  about  Sept. 
15  for  the  construction  of  a  building  at  Cedar  and  Central 
St.  for  the  Minnesota  State  Historical  Society,  C.  H.  Johnston, 
Capitol  Bank  Bldg.,  is  State  Arch.     Noted  Apr.  29  and  June  24. 


BA>fK    ST.    BRIUGE,    WATERBURY,    CONN. 


+Bids  were  received  June  1  by  the  Board  of  Public  Works, 
Waterbury,  for  the  construction  of  a  reinforced-concrete 
bridge  over  the  Naugatuck  River  from:  (A)  Barbara  D'Aurio: 
(B)  C.  A.  Sibley,  New  Haven;  (C)  O'Brien  Construction  Co.,  IS 
East  41st  St..  New  York;   (D)  McHarg-Barton  Co.,  171  Madison 


Ave.,  New  York;  (E)  Fred  T.  Ley  &  Co.,  Inc.,  Springfield, 
Mass.:  (F)  Robert  Dalev  Co.,  New  Haven;  (G)  Barzaghi- 
Vought  Co.,  Inc..  299  Madison  Ave.,  New  York;  (H)  HUDSON 
RIVER  CO.,  149  Broadway,  New  York  (awarded  contract). 
The    item   bids   were   as    follows: 


B 


D 


2067  cu.yd.  excavation  bridge  abutments  and  piers  to  elevation  110 

1422  cu.yd.  excavation  bridge  abutments  and  piers  below  elevation  110.. 

1540  cu.yd.  concrete  masonry,  1-3-6 

428  cu.yd.  concrete  masonry,  l-2i-5 

908  cu.yd.  concrete  masonry,  1-2.4 

60  cu.yd.  concrete  masonrj',  1-2-4,  1-in.  stone  

Parapet  walls,  molding  and  curbing,  lump  sum  

70  cu.yds.  pier  ends  and  coping 

113  tons  1-in.  steel  reinforcement 

20.  5  tons  i-in.  steel  reinforcement. ... 

8  tons  j-in.  steel  reinforcement 

890  sq.yd.  wire  mesh  reinforcement. 

3jO  sq.yd.  brick  sidewalk 

Iron  conduit  and  boxes,  (lump  sum) .  - 

40M  ft.  b.m.  wood  sheet  piling 

12M  ft.  b.m.  timber  grillages 

670  lin.ft.  6-in.  drain  tile 

Construction  and  removal  of  temporary  bridge,  (lump  sum) 

6000  lin.ft.  timber  piling,  12  to  20  ft.  long 

6000  lin.ft.  timber  piling,  20  to  30  ft.  long 

980  cu.f t.  excavation,  retaining  wall .  . 

475  cu.yd.  rubble  masonry 


H 


SI.  50 

SI.  45 

$1.00 

S2.00 

SI.  50 

$0.50 

$1.25 

$1.10 

2.00 

6.00 

3.00 

6.00 

3.00 

0  50 

3  00 

2.50 

8.00 

6.80 

7.50 

6.00 

7.00 

8.00 

5  00 

7.30 

12.00 

9.60 

8.00 

7.25 

7.00 

10  00 

6  00 

8  30 

16.00 

18.50 

13.75 

9.75 

12.00 

10.00 

12.00 

9.20 

20.00 

24.00 

13.75 

8.50 

15.00 

25.00 

12.50 

9.50 

.0,100.00 

9,655  00 

11,000.00 

9,000.00 

9,600.00 

7,000.00 

9,025.00 

9,055.05 

59.00 

60  00 

72.  CO 

60.00 

65.00 

3,950.00 

60.00 

61.50 

100.00 

80.00 

100.00 

50  00 

56.00 

80.00 

45.00 

50  00 

100.00 

90.00 

100.00 

50,00 

56.00 

75.00 

48.00 

50.00. 

100.00 

100.00 

100.00 

60.00 

66.00 

80.00 

50.00 

50.01, 

0.45 

0.75 

0.50 

0.50 

0.50 

0.35 

0.40 

0.40 

3  50 

2.50 

2.50 

3  00 

1.85 

1.00 

1.50 

2.05 

:iOO.oo 

175.00 

200.00 

125  00 

125.00 

100.00 

500.00 

125.00 

50.00 

60,00 

60.00 

67.00 

60.00 

55.00 

70.00 

50.00 

50.00 

48.00 

50.00 

38.00 

60.00 

50.00 

50.00 

45.0fr 

1.00 

0,75 

0.50 

0.25 

0.40 

0.20 

0.25 

0.20 

0500.00 

3650  00 

3000.00 

5000  00 

3650.00 

6600 . 00 

3500.00 

3105.00 

0.50 

0.40 

0  75 

0.25 

0.30 

0,20 

0.25 

0.25 

0.50 

0.40 

0.75 

0.25 

0.30 

0.20 

0.25 

0.25 

2.00 

1.50 

1.00 

2  50 

2  30 

0.50 

1  50 

0.35 

7.00 

6.00 

5.50 

4.00 

3.60 

5.00 

4.00 

2.55 

Extended  totals. 


$91,574        $87,159        $84,559        $71,598        870,455        $66,091        $62,870        $61,337 


I'.4RK    AVE,    BRIDGE — CINCINNATI,   OHIO 


Bids  were  received  June  1  by  the  Board  of  Public  Service, 
Cincinnati,  for  the  construction  of  a  reinforced-concrete  arch 
over  Kemper  Lane  at  the  Park  Ave.  entrance  to  Eden  Park, 
from:  (A)  D.  P.  Foley;  (B)  A.  J.  Yawger,  Indianapolis,  Ind.; 
(C)  Ohio  Valley  Contracting  Co.;  (D)  Roos  Bros.;  (E)  Clearv- 
White  Construction  Co.  and  A.  J.  Brehm;  (F)  N.  R.  Porter- 
field,    Youngstown;    (G)    F.    W.    Folz    &    Co.;    (H)    William    F. 


Nickoson;  (I)  Ferro-Concrete  Construction  Co.;  (J)  Runck 
Bros.;  (K)  James  Duff  Construction  Co.,  Cleveland;  (L)  L. 
Eid  Concrete  Steel  Co.;  (M)  Kirchner  Construction  Co.;  (N) 
Thomas  P.  Strack;  (O)  Engineer's  Estimate.  All  bidders  of 
Cincinnati  unless  otherwise  stated.  The  item  bids  were  as 
follows: 


D 


E 


G 


H 


L 


M 


O 


7000  cu.yd.  trench  excava- 
tion, earth $0.75  $0.75  $1.25  $1.50  $0.75  $1.25  $1.00  $2.00  SlOO  $2  00  $100  $1.35  $1   50  $1.00  $1.00 

2000  cu.yd.  trench  excava- 
tion, rock 1.00  2.00  2.50  2.25  3.00  1.75  1.50  3  00  2.50  3.00  2.50  2.00  3,00  2.50  2.50 

3600  cu.yd.  reinforced-con- 
crete footings  and  abut- 
ments   9.10  9.25  8.00  9.00  9.00  11.10  8.60  12.00  9.84  10.00  10.45  9.40  10.00  12  00  9.00 

650  cu.yd.  reinforced-con- 
crete retaining  walls 12.00  14.20  14.60  17.00  15.00  14.00  14.50  15  00  13  00  16  00  10.00  17.10  18  20  18  00  15  00 

100  cu.yd.  reinforced-con- 
crete stairs 20.00  20.00  18.00  25.00  23.00  25.00  27.50  25.00  25.50  25.00  25.00  31.40  27.00  30.00  25.00 

Reinforced-concrete   super- 
structure (lump  sum) ... .  46,000  49,200  .50,000  48,000  59,250  51,000  62,600  43,730  57,850  70,800  72,364  68,430  72,500  SO.OQO  60,950 
26,000  cu.yd.  grading  exca- 
vation   0.35  0.45  0.60  0.50  0.50  0.50  0.50  0.47  0.60  0.01  0.40  0.65  0.60  1.00  0.60 

80 lin.ft.,  18-in.  drain 1.45  2.00  2.50  2  50  2.50  2.50  3.60  2.00  2.50  2  00  2  50  2.00  2.00  2.50  2.50 

500 lin.ft.,  12-in.  drain 0.85  1.25  1.50  1.50  1.25  1.50  1.50  1.50  1.50  1.00  1.50  1.00  1.75  1.50  1.50 

1751in.ft.  6-in.  drain 0.85  0.75  1.75  1.00  1.00  1.00  1.00  100  1.00  0  50  1.00  0.75  1  25  1  00  1.00 

3manhoIes 70.00  100.00  150.00  150.00  100.00  150.00  125.00  60.00  150.00  100  00  150.00  150.00  80  00  150  00  150  00 

7inlets,No.l 40.00  50.00  125.00  75.00  50.00  75.00  50.00  40.00  75.00  60.00  75.00  75.00  50.00  75.00  75.00 

4inlets,No.3 60.00  75.00  90  00  100.00  60  00  100.00  75.00  50.00  100.00  75  00  100.00  100.00  80.00  100.00  100.00. 

1600  lin.ft.  granite  ctrb 1.00  1.00  1   10  1   10  1.00  1.15  1.10  1.10  1.10  1.00  1.00  1.10  1.00  1.10  1.10 

1300  lin.ft.  concrete  curb...  0.40  0.75  0.80  0  70  0.65  0.60  0.70  0.60  0.75  0.50  0.80  0.75  0.70  0  80  0.80 
150  cu.yd.  concrete  base  for 

paving 3. .50  5.45  6.00  5.50  5.50  5.00  5.25  5.50  5. .50  5.00  6.00  6.75  5.00  6.00  6.00 

300  sq.yd.  concrete  paving.  1.00  1.25  1.50  1.50  1.50  1.25  1.50  1.25  1.50  1.50  1.50  1.50  2  50  1.50  150 
800   sq.yd.    osphaltic   con- 
crete paving 1.00  1.50  1.20  1.50  1.50  1.40  1.50  1.35  1.50  1.50  1.50  1.50  1.50  1.50  1.50 

9000  sq.yd.  bituminous  ma- 
cadam paving 1.30  1.20  1.20  1.15  1.11  1.15  1.15  1.20  1.40  1.30  1.15  1.30  1.40  1   30  1   30 

1000     sq.yd.      bituminous 

.otonewalks 1.15  1.20  1.30  115  1    16  1.10  1.05  0.50  1.40  1.30  1.30  1.30  1.15  130  130 

10,000  sq.ft.  cement  walks.  0.13}  0. 12i  0.15  0.14  0.12  0  12i  0  13  0  12  0.15  0.12  0.15  0.14  0.15  0  15  0  15 

480  lin.ft.  2-bar  pipe  railing         1.00  1.00  1.10  1.00  0.75  1.00  1.00  1.00  105  1.00  1.25  1.00  1.25  1.25  125 

3000 sq.yd.  sodding 0.20  0.35  0.40  0.30  0.25  0.35  0.35  0.23  0.40  0  20  0.40  0.30  0.35  0.35  0.40 

Extended  totals $125,354  $136,294  $142,429  $143,875  $148,220  $149,405  $150,310  $151,635  $156,788  $160,937  $167,924  $170,219  $179,404  $200,050  $158,000 
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taldwcU.  Kan.— Plans  are  beinp  prepared   by  S.  S.   Voight.  U.uisaN   CUy,   Mo.— Frederick    H.    Mlchaells,  Arch.,    is    pre- 

Arch.,    517    Barnes   Bldfc,    Wichita,    for    the    construction    oi;   a  paring  pUuia  lor  the  construction   of  an  80xl2&-ft,   reinforced- 

two-story  school.     The  estimated  cost  is  $50,000.  concrete    hotel    on    Central    .St.    between    14th    and    15th    St.    for 

Hiawntha,  Kan. — Plans  are   being   prepared   by   J.   H.    Felt  Fj",?!?'    Neuer    and    Edward    Neuer.      The    estimated    cost    is 

&   Co.,  Arch.,    SOO   Grand   Ave.,    Kansas   City,   Mo.,   for   the   con-  ?75,000. 

struction   of  a  two-story  high   school.     The  estimated   cost   is  St.    I.iiuIn,    Mo. — A.    J.    Francis    will    construct    a    G9-sulte 

$75,000.     W.  F.  Shale  is  Secy.,  Bd.  of  Education.  studlo-apartmcnt    building:    at    Waterman    and    De    Baliviera 

+Wlclilta,  Kan.— The  general  contract  for  the  construction  ^^"^^     '^"'"'  estimated  cost  is  $100,000. 

of  a  six-.story  bank  and  office  building  for  the  Fourth  National  i^t.   I.ouIn,   W«. — E.   Mason   Roberts   plans   to   construct    t%vo 

Bank    has    been    awarded    to   the    SWENSON    CONSTRUCTION  cominorcial    and    store    buildings    at    3872    Washington    Bivd 

CO.,   Kansas   City,   Mo.,   at   $113,609.  Tlic  estimated   cost   is  $100,000. 

AVeeplnjc    Water,    Neb. — Smithlcy    &    Campbell.    Arch.,    506  +St.  I.,oiiiH,  Mo. — The  general  contract  for  the  construction 

West  Broadway,   Council  Bluffs,   Iowa,   is  preparing  plans   for  of  a  si.\-story  olUce   building  at  Broadway  and  Locust  St.   for 

the  construction  of  a  two-story  school.     The  estimated  cost  is  the  Ranier  Realty  Co.  has  been  awarded  to  JAMES  STEWART 

$40,000.  &   CO.    INC.,   343   South   Dearborn   St.,   Chicago,   111.     The    esti- 

Kansias    City,    Mo.— Bids    are    being    received    for    the    con-  '"'^'«''   '^°«*   ^^   $400,000.      Noted   Nov.    26. 

struction    of    a    seven-story    fireproof    office    building    at    912  Little  Rock,  Ark. — The   Crawford-Williamson   Construction 

Walnut  St.  to  be  known  as  the  Ridge  Arcade.      The   estimated  Co.,    Memphis,    Tenn.,    at    $56,000,    was    the    lowest    bidder    for 

cost    is    $50,000.      Smith,    Rea    &    Lovitt,    602    Finance    Bldg.,    is  the    construction    of   a    two-story    school    to    be    known    as    the 

Arch.  U.  M.  Rose  School.     J.  H.  Bilheimer  is  Secy,  of  School  Bd. 

Kansas  City,  Mo. — St.  Joseph's  Hospital  will  construct  a  AiiMtin,  Tex. — The  congregation  of  the  Ebenezer  Baptist 
si.\-story  reinforced-concrete  and  brick  hospital  at  31st  St.  Church  will  construct  a  building  at  10th  and  San  Marcos  St. 
and  Linwood  Blvd.  The  i-stimated  cost  is  $500,000.  Wilder  The  estimated  cost  is  $50,000.  L.  L.  Campbell  is  Pastor. 
&  Wight,  First  National  Bank  Bldg.,  is  Arch.  Beaumont,  Tex.— Plans  ar.  being  prepared  for  the  con- 
Kansas  City,  Mo. — New  bids  are  being  received  by  the  struction  of  a  two-story  brick  school  at  South  Park.  The 
Board    of    Public   Works    for    the    construction    of   a    two-story  estimated   cost   is   $50,000. 

reinforced-concrete    and    brick    police    station    at    19th    St.    and  +Dnllas.   Tex.. — The    general    contract    for    the    construction 

Baltimore    Ave.      The    estimated    cost    is    $75,000.      Madorie    &  of  a  high  school  has  been  .awarded  to  E.  C.  OBRH.\RD  &  CO. 

Birdsall,  832  Reserve  Bank  Bldg.,  is  Arch.  The    estimated    cost    is    $300,000.      Noted    Mar.    IS    and    June    10. 

Kansas  City,  Mo. — Bids  are  being  received  for  the  construe-  Galveston,    Tex. — Plans    are    being    prepared    by    C.    D.    Hill 

tion   of  a  cViurch   at  East   24th   St.   for  St.   Michaels   Congrega-  &    Co.,    Arch.,    for    the    construction    of    a    flve-story    hotel    for 

tion.     The  estimated  cost  is  $50,000.     W.  B.  Brown,  1112  Tracy  S.   Skitcovitch.      The   estimated  cost  is   $70,000. 

Ave.,    is   Arch.  (Continued    on   page    25) 

sewage:  system  and  sewage-trbatment  works — 
hvntington,  n.  y. 

+Bids   were   received   May   14   by   the   Sewer   Commissioners  (G)    Peace  Bros.,  Flushing;    (H)   Henry  W.  Golden  &  Son,   Inc., 

fDr  the  construction  of  a  sewer  system  and  sewage-treatment  Troy;   (I)  John  C.  Schrade,  Inc.,  Brooklyn;   (J)   Daly  &  Merritt, 

■\<'orks  from   (A)   Engineer's  Estimate;   (B)  FRANK  NORDONE,  Port   Chester;    (K)    Frank    Puglia,   Paterson,   N.   J.;    (L)    North 

Mt.    Vernon    (awarded    contract);    (C)    Fred    E.    Gross    &    Son,  Eastern    Construction    Co.,    New    York;    (M)    Joseph    Jennings, 

Tonkers;     (D)    Lincoln-Steele    Fleming    Co.,    New    York;     (E)  Brooklyn;    (N)    Frank    Merandino,    Inc.,    Brooklyn.      The    item 

Peter   D'Amato,    Newark,   N.   J.;    (F)    Murphy   Bros.,    Brooklyn;  bids  were  as  follows: 

ABCDEFGH  IJKLMN 
Vitrified  Pipe  Sewer 

4100  lin.ft.  8-in.,  0  to  6  ft.  deep    .            SO. 46       80.40       JO. 46       $0  39       $0.35  $0.45       $0  46       $0.40       $0.45       $0.41       $0.70       $0  37       $0.82       $0  00 

48,375  lin.ft.  8-in.,  6  to  8  ft.  deep   .              0.46         0.42         0.52         0  49         0.48  0  55         0.55         0.48         0.52         0.55         0.90         0.58         0  82         0  80 

5555  lin.ft.  8-in.,  8  to  10  ft.  deep    .     .           0.65          0.65          0.73          0  65          0.65  0  75          0  71          0.80          0.65          0.71          1.00          1.38          0.95          0  85 

2S45  Un.ft.  8-in.,  10  to  12  ft.  deep   .  .          0.85         0.80         0  93         0  80         0.80  0.90         0.84         1.10         0.94         0  77         1.25         1.77         124         101 

1040  lin.ft.  8-in.,  12  to  14  ft.  deep      .          1.05         0.95         122         107         1.05  1.15         1.01          1.35         1.07         0.85         1.90         2.22         1.39         135 

245  lin.ft.  8-in.,  14  to  16  ft.  deep   .    .          1.30         1.10         2.00         134         1.50  1.70         1.40         1.75         1.65         0.90         2.25         2.50         1.60         151 

50  lin.ft.  8-in.,  16  to  18  ft.  deep 1.60         1.50         2  60         160         2.25  2.50         2.00         2.40         2.40         1.25         3.00         3.37         1.80         181 

310  lin.ft.  10-in.,  6  ft.  deep 0.53         0.50         0  50         0  46         0.40  0.55         0.55         0.45         0.52         0.63         0.85         0.44         0.89         0  60 

7885  lin.ft.  10-in.,  6  to  8  ft.  deep 0.53         0.60         0.60         0  61         0.55  0.65         0.64         0.55         0.60         0.75         1.00         0.65         0.89         0  76 

855  lin.ft.  10-in.,  8  to  10  ft.  deep 0.75         0.75         0.78         0.72         0.70  0.80         0.82         0.95         0.73         0.79         1.35         1.42         1.03         0  80 

50  lin.ft.  lO-in,  10  to  12  ft.  deep 0  95         0.95         1.00         0.87         1.10  1.40         1.00         1.35         1.03         0.99         1.65         1.86         1.38         1.11 

680  lin.ft.  12-in.,  6  ft.  deep 0.64         0.65         0,57         0.62         1.00  0  90         0.73         0.55         0.60         0.95         1.20         0.52         0.94         0.71 

1205  lin.ft.  12-in.,  6  to  8  ft.  deep 0.64         0.73         0.67         0.72         1.50  1.25         0.85         0.65         0.70          1.00         1.30         0.72         0.94         0.90 

120  lin.ft.  12-in.,  8  to  10  ft.  deep 0.85         0.85         0.85         0.78         2.00  150         100         1.30         0.87         1.10         1.60         1.52         1.08         1.01 

35  lin.ft.  12-in.,  10  to  12  ft.  deep 1.05         1.00         1.20         0.94         3.00  2.10         125         1.60         1.10         1.45         1.75         1.93         1.43         1.16 

75  lin.ft.  12-in.,  12  to  14  ft.  deep 1.35         1.09         1.60         1.20         3.25  2.25         1.40         2.00         1.25         1.50         2.00         2.16         1.51          1.41 

80  lin.ft.  12-in.,  14  to  16  ft.  deep 1.70         1.29         2.15         1.48         3.40  2,80         1.65         2.50         1.85         1.60         2.50         2.30         1.73         1.80 

50  lin.ft.  12-in.,  16  to  18  ft.  deep 2.00         1.50         2  70         1.74         3.65  3.00         2  00         3.00         2.50          1.90         3.00         2.45         1.72         2  00 

225  lin.ft.  15-in.,  0  to  6  ft.  deep 1.00         0.75         0.75         1.05         1.25  2.00         0,91          1.40         1.50         1.45         1.40         0.76         1.12         0  91 

730  lin.ft.  15-in.,  6  to  8  ft.  deep 1.10         0.94         0.90         1.15         1.60  2.50         1.10         1.94         1.75         1.53         1.80         1.92         1.25         1.21 

610  lin.ft.  15-in.,  8  to  10  ft.  deep        .          1.25         1.05         1.15         1.31         2.00  2.75         1.30         2.55         2..')0         1.70         2.30         1.93         1.41          1.36 

.50  lin.ft.  15-in.,  10  to  12  ft.  deep      .  .          1.50         1.15         175         1.46         2.50  4.50         2.00         3.60         3.00         1.90         3.00         2.14         1.71          l.Sfl 
20,000  lin.ft.  8-in.,  with  bituminous 

joints 0  03         0  05         0  04         0  02         0.05  0.05         0  06         0  04         0  04         0  05         0  07         0  30         0  06         0  07 

4000  Un.ft.   10-in.,  with  bituminous 

joints 0  05         0  06         0  05         0  04         0.07  0  06         0  07         0  05         0  05         0  07         0  09         0  32         0  05         0.10 

2000  lin.ft.   12-in.,  with  bituminous 

joints 0  08         0  07         0  07         0  05         0  15  0  OS         0  08         0  07         0  06         0  09         Oil         0  35         0  05         0  12 

500  lin.ft.    15-in.,   with   bituminous 

joints 0.15         0  08         010         0  06         0  20  0  10         0  13         0  08         0  08         Oil         0.14         0.40         0.06         0  15 

2000  lin.ft.  laying  and  trenching  14- 

in.  c.i.  pipe,  6  ft.  deep 0.75         0.50         0.50         0.48         0  75  0  60         0  75         0.60         1.23         2.85         125         2.20         2.48         1.40 

2500  5-in.  Y-branches  on  S-in.  pipe   .          0.50         0.35         0.30         0  35         0.40  0  30         0.40         0.35         0.30         1.00         0  40         0  53         0  60         0.32 

365  5-in.  Y-branches  on  10-in.  pipe   .          0.69         0.45         0.40         0.48         0.60  0  35         0.55         0.50         0.40         1.10         0.75         0.77         0.85         0.45 

90  5-in.  Y-branches  on  12-in.  pipe             0.85         0.55         0.50         0  58         0  75  0  35         0  83         0.60         0.45         1.50         2.00         0.96         1.05         0.55 

60  5-in.  Y-branches  on  15-in.  pipe              1.00         0.65         0.65         0  88         100  0  40         1   10         1.00     •   0.98         1.75         2.20         168         1.60         0.90 

2000  5-in.  J  bends 0.23         0.25         0.25         0  30         0  40  0  '25         0  30         0.15         0.25         0.50         0.30         0.29         0.31         0  30 

400  5-in.  double  Y  branches,  includ- 
ing caps 0.50         0.50         0.25         0.54         0.50  0,60         0,55         0,40         0,50         1,00         0,95         0,48         0,40         0,50 

15001in.ft.  5-in.  vitrified  pipe  risers.  .          0,50         0,45         0,30         0,46         0,35  0  30         0.40         0.75         0,90         0,30         0.75         0.91         0.85         0.00 

55  flushtanks  and  appurtenances.  .        70.00       65.00       65,00       72  00       70,00  65  00       80,00       70,00       80,00       60,00       65,00     102.00     196.50     120.00 

240  manholes  and  appurtenances   .        40.00       37.00       38  00       39.00       36.00  35  00       40.00       40.00       40  00       45.00       40.00       86.00       50.00       60.00 

90  tons  c.i.  pipe 25  00       24  00       30  00       30  00       38  00  25  00       30  00       27.00       23  00       30.00       30.00       31.50       10.00       40.00 

1  ton  c.i.  specials 00  00       59  00       60.00       75  00       60  00-     60  00       75.00       60  00       60.00       75.00       75  00       87.50       10.00       80.00 

10  cu.yd.  rock  excavation 3  00         3  00         5.00         3  00         4  00  3  00         5  00         3  00         4  75         4  00         3  00         4.80         1.00         5.00 

too  cu.yd.  extra  earth  excavation  ...         0,60         1,00         1,00         2,00         1,00  100         1,00         1,00         1,00         0,75         2,00         0,90         0.06         1.00 

200  cu.yd.  extra  earth   filling 0.50         0.75         0.50         0.50         0.40  0  75         100         100         0,30         0,75         0.50         0.42         0.06         1.00 

20    cu.yd.    extra    broken    stone    or 

gravel  filling 2  00          1.85         2,00         3,00         2  00  2,00         2  00         1.50         1.00         2,75         3  00         1,20         2,00         2,50 

20    cu.yd.     concrete     for    sewerage 

system 10  00         6  00         8.00         7.00         '.'00  10  00         7  00         6  50       12  00         9  00         7  00         8.00         7.00         8  00 

1000  ft.  b.m.  lumber  for  foundations       32.00       35  00       50.00       60  00       40  00  35  00       40  00       30  00       45  00       35  00       65.00       75.00       35.00       40.00 

500  lin.ft.   piles 0.50         0.60         0.50         0  75         0  50  0  50         0  40         0  30         0.50         0.50         0.80         1.00         0.35         0.70 

10,000  ft.  b.m.  sheathing  left  in  place       32  00       31.00       35  00       35  00       38  00  28.00       35  00       30  00       30  00       35.00       45.00       36.00       27.00       35.00 

250  aq.yd.  relaying  of  cement  walks         1.35         1.80         1.80         1.80         135  1.35         150         1.00         1.50         1.50         1.50         1.75         1.35         1.80 
20    sq.yd.    relaying    of    wood    block 

pavement  with  concrete  base 3.50         1.90         2.00         3  00         2.00  3  50         2  00         3.00         5.00         3.50         3.00         3  42         3.50         5  00 

900  sq.yd.  relaying  flagstone  walk.  .          0.20         0.15         0.50         0.60         0  27  0  35         0  50         0.25         1.00         0.50         0.10         0.90         0.75         1.50 
4000     sq.yd.     relaying     bituminous 

macadam  pavement 0  60         160         0  30         0  70          145  1.20         0,75         1.60         0  75         100         0  75         1.08         0.40         2  00- 

2000  lin.ft.  1-in.  galvanized  iron  pipe 

line 0  25         0  18         0.25         0  15         0.25  0  25         0  35         0.20         0  29         0  20         0.40         0.49         0.50         0.16 

Settling    tank     and    appurtenances 

(lumpsum) 5100.00  5044.00  6000.00  7327.00  8500.00  5700.00  8076.00  6794.27  8000  00  9000.00  5510.00  4570.00  8500.00      29,500 

Storage     tank     and    appurtenances 

(lump  sum) 2500.00  2480.00  1635.00  3475.00  5500.00  1200.00  3000.00  3689.05  6000.00  6800  00  2331.00  2380,00  3500,00  7500,00 

Building,  sterili?ing  devices  and  ap- 
purtenances (lump  sum) 2200,00  2720.00  2000.00  2498.00  2500.00  2700.00  2900.00  3040.35  5000.00  3000.00  2310.00  2270.00  5000.00  9000.00 

Sludge  drying  bed  and  appurtenan- 
ces (lump  sum) 300.00  1500.00  1500.00     254.00     360.00  800.00     250  00     975.55  2000.00  2300.00     246.00       82.00  8000.00  4000.00 

Extended  totals $76,339    877,948    $79,302    $81,523    $86,530  $i6,75S    $88,994    $89,078  $94,788  $104,101  $114,466  $119,783  $130,271  $155,675 
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WATKIl-WOnivS  IMPROVEMENT— SOUTH  PHILADELPHIA,  PENIV. 

Pennsylvania  Bldg.;  (P)  Edwin  H.  Vare.  712  Lincoln  Bldg-.; 
(G)  Peoples  Bros.,  Inc.,  237  Commercial  Trust  Bldg.;  (H) 
Charles  P.  Bower,  Wayne  &  Roberts  Ave.;  (I)  Degnon  Con- 
tracting Co.,  30  East  42nd  St.,  New  York;  (J)  American  Pav- 
ing &  Construction  Co.,  211  South  Ninth  St.  All  bidders  of 
Philadelphia  unless  otherwise  noted.  The  item  bids  were  as 
follows: 


Bids  were  received  May  2.')  by  the  Bureau  of  Water,  De- 
partment of  Public  Works,  Philadelphia,  for  Contract  No. 
260.  furnishing  and  Laying  cast-iron  water  pipe  in  South 
Philadelplila,  from:  (A)  Beaver  Engineering  &  Contracting 
Co.,  51  Chambers  St.,  New  York;  (B)  Cunningham  Paving  & 
Contracting  Co.,  1345  Arch  St.;  (C)  M.  &  J.  B.  McHugh,  714 
Commercial  Trust  Bldg.;  (D)  Snare  &  Triest  Co.,  Pier  40, 
South    Wharves;    (E)    Keystone    State    Construction    Co.,    704 


ARC 

55,000  cu.yd.  earth  excavation  not  more  than  10  ft.  deep SO. 09  SI .  M  $1  GO 

1000  cu.yd.  earth  excavation  more  than  10  ft.  deep 1.54  l.SO  l.i;0 

1500  cu.yd.  rock  excavation  not  more  than  10  ft.  deep 2.20  1,50  2.50 

500  cu.yd.  rock  excavation  more  than  10  ft.  deep 2.  20  3  00  4  00 

7200  tons  48x3fix30-in.  c.i.  hub  and  spigot  pipe 30.80  32.00  29  68 

1700  ton.s  24-in.  and  smaller  c.i.  hub  and  spigot  pipe 33.40  36.00  29  97 

200  tons  4Sx36.t30-in.  c.i.  specials 70.00  78.00  83.00 

50  tons  24-in.  and  smaller  c.i.  specials 79 .  20  87  00  97 .  00 

S  26-in.  stop  valves 486. 75  525  00  550. 00 

2  30-in.  stop  valves 366.85  380.00  341.00 

5  24-in.  stop  valves 209.00  225.00  210.00 

10  20-in.  stop  valves 109.85  135.00  150  00 

20  16-in.  stop  valves 74.65  87.00  100  00 

15  12-in.  stop  valves 36.90  45.00  48.00 

10  10-in.  stop  valves 27  95  33  00  33.00 

15  8-in.  stop  valves 21 .  45  24  00  22  00 

25  6-in.  stop  valves 14 . 00  17. 00  13  50 

15  2§-in.  air  valves 11.00  10.00  10.00 

3.5,(X10  lb.  gray  iron  castinKS 0.02  0.05  0  04 

10,000  lb.  w.i.  and  steel  fixtures 0.05  0.05  0  10 

5000  lb.  structural  Steel 0.04}  0.05  0  04 

1500  cu.yd.  concrete  masonry 6.00  7.25  8.00 

2000  cu.yd.  brick  masonry 11.00  12.00  16  00 

27,000  sq.yd.  granite  block  paving 0.60  0.40  O.SCi 

6000  sq.yd.  asphalt  paving 2 .  20  1 .  25  1 .  40 

2000  sq.yd.  vitrifi(?d  brick  paving 2.20  0.60  0.70 

1200  sq.yd.  wood  block  paving 3.85  4.00  3,00 

1000  lin.ft.  resetting  curb 0.05  0.20  0  40 

1000  sq.ft.  resetting  flag  stones 0.05  0.05  0  20 

100  sq.yd.  granolithic  sidewalk  paving 1.50  1.25  1  75 

100  sq.yd.  brick  sidewalk  paving 1.50  1.00  0.75 

10,000  lin.ft.  U-rra  cotta  pipe  sewer,  15-in.  and  under 0. 55  0. 60  110 

3  M  ft.  b.m.  timber 0.03}  0.10  60  00 

2000  lb.  lead  pipe 0.33  0  12  0  25 

Extended  totals $443,916  $478,955  $654,594 
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$406,855    $438,645    $399,964    $577,250    $424,3411    $41.3,127    $450,531 


S.-VIVITARY    SEWER    SYSTEM — SILOAM    SPRINGS,    ARK. 

+Bids  were   received   May  12   by  R.   J.   Alfrey,  Secy.,  Bd.   of       St.    Louis,    Mo.;    (I)  Sutherlin  Construction    Co.,    Kansas    City, 

Imp.,  Sewer  District  No.   1,   for  the  construction  of  a   sanitary        Mo.;    (J)    W.   S.   McDowell,   Fordvce;  (K)    John  W.    Rooks,   Mc- 

sewer   system    from:    (A)    Matthews   &    Forester,  Kansas  City,        Alester,    Okla. ;    (L)  Burke    Construction    Co.,    Ft.    Smith;    (M) 

Mo.;    (B)   Morene,   Brooks   &   Burkham,   St.   Louis,  Mo.;    (C)    W.        V.   E.  Koch,  Joplin,  Mo.;    (N)   EVERETT  &  BURT,  Hutchinson, 

F.    Riley    Construction    Co.,    St.    Louis,    Mo.;    (D)  John    F.  Mc-        Kan.   (awarded  contract);   (O)  Pouncey  Paving  &  Construction 

Mahon,    St.    Louis,    Mo.;    (E)    E.    J.    Heckle,    Kansas    Citv,  Mo.;        Co.,  Memphis,  Tenn.;    (P)   Edgar  Main,  Liberty.  Mo.;    (Q)   John 

(F)    D.    E.    Nipp,    Floro,    111.;    (G)    McEachin    &    McEachfn,  Mc-        Spandri,  Springfield.  Mo.;    (R)  Bash  &  Janes,  Joplin,  Mo.     The 
Alester,  Okla.;    (H)    Hiram  Lloyd  Building  &  Construction   Co.,       item  bids  were  as  follows; 

ABCDEFGH  I 

3000  lin.ft  15  in.  vitrified  sewer  pipe $0,58  $0,40           $0,50           $0,50  $0,56  $0.50  $0  50  $0.45  $0,55 

4100  lin.ft.  12  in.  vitrified  sewer  pipe 0.39  0  30              0  35              0  35  0  40  0  39  0  34  0  34  0,36 

5.500  lin, ft.  10  in.  vitrified  sewer  pipe 0  28  0.25             0.30             0  30  0.30  0  28  0  23  0  26  2  35 

26900  lin.ft.  8  in.  vitrified  sewer  pipe 0.22  0.16             0,22             0  20  0.23  0  21  0  18  0  18  0.19 

16800  lin.ft.  6  in.  vitrified  sewer  pipe 0  15  0.10             0  18             0  15  0.18  0.14  0  13  0.12  0  15 

900  0  in.  on  8  in.  Y's 0  48  0.30             0  40             0  40  0  85  0  90  0  30  0  34  0.69 

500  6  in.  on  6  in.  Y's 0  36  0.20             0  30             0.30  0  69  0  65  0  20  0.24  0.45 

264  lin.ft.  10  in.  c.i.  pipe 102  1.00              1.50             2  00  1.00  0  95  100  1.30  0.85 

72  lin.ft.  8  in.  c.i.  pipe 0  78  p  80              125              1   .50  0  80  0.80  0  90  1.00  0.80 

96  lin.ft.  6  in.  c.i.  pipe 0  54  0.60              1.00             0  90  0  60  0  55  0  75  0.75  0  70 

12800  lin.ft.   0  to  4  it.  trench 0.18  0.23             0  18             0  15  0  08  0  12  0  13  0  13  Oil 

29100  lin.ft.  4  to  6  ft.  trench 0.30  0.37             0  22             0  25  0.15  016  0  20  0  20  0  14 

7500  lin.ft.  6  to  8  ft.  trench 0  42  0,52             0.30             0  35  0,20  0  30  0  31  0  29  0  21 

1800  lin.ft.  8  to  10  ft.  trench 0,60  0,67             0,45             0  50  0,26  0,35  0  40  0  34  0.28 

200  lin.ft.  10  to  12  ft.  trench 0  72  1.22              0,60              0,80  0.40  0  40  0  49  0  54  0.45 

200  lin.ft.  12  to  14  ft.  trench 0  90  1,50             0  80             0  90  0,60  0  55  0  75  0,64  0,75 

100  lin.ft.  14  to  16  ft.  trench 1,20  2,22             100              100  0,75  0,80  100  0  74  0  95 

136  building  standard  manhole,^ 28.50  35.00           30  00           30  00  28  00  24.00  25  00  27  00  28.30 

120  lin.ft.  building  add.  depth  of  manhole 4.80  5.00             3  00             3  00  2.50  3.00  3  00  3.50  4  00 

12  building  flush  tanks 57.60  75.00           60  00           70  00  50  00  85  00  57  50  65.00  62  50 

40  building  lampholes 5.40  2.00             7  00            10  00  8  00  9  00  8.00  7.00  7  00 

25  cu.yd.  extra  concrete 9  60  8.00             8  00             9  00  9  00  6  00  8  00  7.00  8.00 

3000  cu.yd.  excavating  rock  in  trench 2  40  3  00             4  00             3  50  2.80  3  00  2,40  2.50  2  70 

1  building  disposal  plant  complete  (lump  sum) 9000  00  10,000 .  00       9000 .  00       8000  00  9200  00       7209  00  9350 .  00  12,500  00  9150  00 

1  M  ft.  sheeting  left  in  trench 18.00  30.00           25.00           22  00  12.00  18.00  30  00  30  00  39  00 

100  cu.yd.  placing  earth  in  embankment 0.42  0.50             0.40             0.25  0  75  0.50  0  30  0.50  0.45 

Extended  total $53,793.00  $58,941 .00 $55,695. 00  $53,429.00  $48,682. 00 $46,909. 00 $46.212. 00 $50.033. 00 $46,010. 00 

JKLM  NOP  QR 

3000 lin.ft.  15 in.  vitrified  sewer  pipe $0  58  $0.42           $0.55           $0  45  $0.50  $0.50  $0,48  $0.50  $0,47 

4100  lin.ft.  12  in.  vitrified  sewer  pipe 0  39  0.29             0  41              0  2!)  0  32  0  35  0  35  0,40  0  34 

5500  lin.ft.  10.  in.  vitrified  sewer  pipe 0.29  0.20             0  25}           0  19  0  24  0  28  0  25  0.36  0  26 

26900  lin.ft.  8  in.  vitrified  sewer  pipe 0.22  0.16             0  22             0  16  0  18  0,16  0  20  0  18  0  20 

16800  lin.ft.  6  in.  vitrified  sewer  pipe 0.17  0.11             0  19             Oil  0  12  0  12  0.12  0  12  0.13 

900  6  in.  on  8  in.  Y's 0.65  0.59             0  75             0  60  0.40  0  30  0  50  0.70  0.55 

500  6  in.  on  6  in.  Y's 0  46  0,35             0  45             0.50  0  30  0  25  0  2.5  0,46  0.35 

264  lin.ft.  10  in.  c.i.  pipe 0  25  0  94              150              100  1.25  2  00  125  1.30  1.20 

72  lin.ft.  8  in.  c.i.  pipe 100  0  68             100              100  100  150  100  100  0.90 

96  lin.ft.  6  in.  c.i.  pipe 0.65  0.55             1,00              100  0,75  0  90  0  75  0.75  0.60 

12800  lin.ft.  0  to  4  ft.  trench 0.14  0.18             019             018  010  016  0  14  0  25  013 

291(X)  lin.ft.  4  to  6  ft.  trench 0.17  0.24             0  27             0  25  0.15  0  17  0  20  0.35  0,17 

7500  lin.ft.  6  to  8  ft.  trench 0.20  0.31              0.45              0  42  0.20  0  25  0.2S  0  50  0  20 

1800  lin.ft.  8  to  10  ft,  trench 0.30  0.52             0.84             0  00  0  35  0  40  0  45  0  60  0,30 

200  lin.ft.  10  to  12  ft.  trench 0.40  0.80              1.50              1.00  0  50  0  60  0  64  0  75  0,65 

200  lin.ft.  12  to  14  ft.  trench 0.65  0.98             2,00             110  0  75  0  80  0  82  0  90  0.87 

100  Un. ft.  14  to  16  ft.  trench 1.00  1.45             3  00              125  100  1.00  0.98  0.95  1.06 

136  buiMine  •rtrindnrd  manhole  1 24.00  24.00           27.50           23  00  22.00  26.50  25  00  19  00  30.00 

1201inff    i.i.ii.l. 1. 1   depth  of  manhole 3  00  2.50            4.00            2  00  2.50  3  00  2  00  3.50  3  00 

12buiM'                                55.00  65.00            60.00            5100  60  00  50  00  55  00  50.00  f65.00 

40  bull  !                                   0.50  7.00              7,50              7  (K)  10  00  5  00  0,00  6.00  7,00 

25  cu  ■.  :                                9,00  10.00            10  00            17.00  10.00  12.00  8  00  6.00  7  00 

3000CU..1.     .  :.. .4  rock  in  trench 2.50  3.00             2.70             2.75  3.00  3  00  2  90  4.00  2  25 

1  building  disposal  pliint  complete  (lump  sum) 8650  00  9661.31       9334,00       6700.00  8000.00       7650  00  7985.00  9140.00  9200  00 

1  M  ft.  sheeting  left  in  trench 20.00  22.00           25.00           25.00  20  00  20  00  15  00  20,00  12  00 

100  cu.yd.  placing  earth  in  embankment 0.50  0.25             0.50             1.00  0  30  0  30  0  40  0.75  0  40 

Extended  total $47,365, 00  $49,339, (X)  $.56,632, 00  $47,522. 00  $43,71 1.00  $45,496. 00  $40,687, 00  $00,484  00  $45,400. on 
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KAl'IIJ  THAIVSIT  SYSTKM.  M:w  YORK,  N.  Y. 
Station    FlniNh,   FuurtFi    Ave.   Sulinny 

Bids  were  lecoiveil  May  2ii  by  the  Public  Service  Com- 
51'^^'°?  /.,°'"  i^^  st^.tion  nnish  of  the  Fourth  Ave  subwas"  - 
part  of  the  Broad\vay-Fourth   Ave.   Rapid   Transit   Ti.R..   fro. 


A  B  C  D  E  F 

f^lM^d'-rnr^  brick  *''^  *'   "''     *'^'«'  «"■««  "^OO     8'500 

20o"'c"S^5:;.™ovaiofold  ''■'"  -'""        '■'««  '^O"  ^^O"  '^OO 

IciTd'SoiloVtilVma:  "'■°°  •"""  '^«"  ««"  lOO"  5.00 

10T/dVn;sarfacingcoo:  '''"'  ■'"  "^  '^  °«  ^0  00  15.00  20  00 

croto  ma-soary 0.50  2.00  1  00  ion  n  '\n  •>  nn 

43,000    duct    ft.    tunnel  ""  "•■'"  -'"' 

Jucts 0.12  0.11  0  10  0  154       0  10  n  ii; 

s'trttS^rbe^s-and  '"'"  '"'*  ^'^'^  «°'"'  ««  ««  ''^^ 

shapes.  80.00  75.00  80.00  80.00  80  00  70  00 

stnnght  0  4S  0  GO  0.45  0.40  0  48  0  50 

4.5sq.ft.  tile.  2}  in.  radius.  1.32  1.23  1  15  2  00  1   ?n  i  nn 

4065  sq.ft.  tilo.  3  ft.  X  9  in.  "^"^  '■^''  ^  "^ 

and  6  ft  X  9  in.,  straight  0.77  0  80  0.70  0  70  0  70  0  70 

lo1^'k1Ile-fc'a"d,'1^iS^  '''  '="'  '2°  '"«  °:2^  ?i? 

43M'^q:ft.-  special    tile.  ""  '-"  "  ^^  '  "O  "  S"  " -0 

130o'"sq'frn^^icandtile  °  "  °"  °  ^°  «  «  "SS  0.50 

50^^^nVn.e.ablet.;.-.-.;  MS  !J!!  ?:^  |;°0  JOO  }.|o 

TOolq'yrplSf ring -arch  '°°°  ''■°°  '°  "^  '°-°°  ^^  ^°'o 
surface    on    briclc    and 

„J;°"°^  »'•<'■,•    .•■• 1°5  160  0  70  100  110  110 

6S0  sq.yd.  plastering  on  *  ""  i  n/  i .  lu 

concrete..    0.90  1.44  0  70  100  0  qo  l    in 

470  sq.yd.  plastering  flat  '  "^"  '•'" 
surface    on    brick    and 

45''a"7d.*";iastering    on  "''  '"  °™  ^  "«  l""  ".SO 

342rsT^-cen,entwork;  "  ™  '  ''  °™  l""  Oe^  0  60 

17riirftc;mlStwork;  "•'-  °-''  "^^^  «^0  015  020 

14l8^^:,i:cement-work;  "''  ""  "•-  »  ^O  0- >5  0.15 

floormush 0.16  0.15  0.15  0  20  0   15  0   15 

2o  Un.ft.  concrete  stairs,  "  i^  "15 

in?„"ff"'"'°'^?^i--j-    ■  0.S5  1.60  120  3  00  150  2  00 

10  sq.it.  concrete  landings,  *  .  uu  ^ .  uu 

self-supporting 0.50  0  65  0  60  •>  oo  n  ^=;  t   m 

fo°0-U:i*.f?°c;t^nriS'^£de  "^  ""  '"O  ^'  "o  ?  0^i5  l^o 

2oSotV?replacingnon:  °''  "'-  "  *«  «  ^0  0.50  0  30 

2t!^&;type;;P;;:  r^J^  s^l^  .^iJ^g  e-ol^  r,l^  ,,l^ 

E5SIF-  •■  IS  ?i  II  ^--  -:-  i: 

3cloo^',Set   italls;sin:  ^'■*'  ''"'"'  ^'00  70.00  12  00  70  00 

gle......    50.00  53  00  45  00  00  00  55  00  m  no 

Ig-StrwiXwsVdouble  ^*<^  ^^°°  "00  30:8g  L^gg  IS  SS 

75;^:;^„dows;hinged  i:ig  i:?S  sSS  iSS  I?!  iSS 

edoorstops 2  35  2  25  2  50  5  00  2^5  S  6o 

iS.'ise*^.  iS  lis  IS!  IS  IS  m 

atstreet.,.,  3.00  2  40  3  50  3  ro  3  25  3  00 

Remove  existing  and  in-  J     u  j  .:o  j  00 

stall  new  railing,  lump 

./,"?™A    i  ■  ■    v  ;  770  00      150  00  150  00     400  00  74   25 

igf^^SS  "-  3:^  'oS  '^sj  '°is  >ng 

10Un:<?'.^in-.squarestee.  ''"  °''  '0°  0^0  ,25  0  50 

in'tfr^fi'S-''"!"'^ l™  0  60  150  0  40  170  100 

10  lb.  C.I,  fittings 0  50  0  25  0  50  100  0  50  0  10 

|P»"."  B^tf.PO^ «500  56  00  8000  40  00  75  00  30  M 

?s^^f°°*i'".*P°^^-    ••  "00  6  00  14  00  1000  1500  30  00 

It^tf-^"'^'"'^^-;-  2  00  2  00  150  2  00  150  2  00 

2.^  sq.ft.  enam.  sign  plates.  1.00  115  140  2  00  0  90  ^  m 

„,'^S^<"'Sl''^- •■■ 0  75  0.90  100  100  100  100 

i^ld'^d^niatk^trpLt:  '■>"  ':"  '"  '-  ?"  2- 

lo'lTft.  -oak  hand   raU,  '  °"  "'"  '"00  10  00  7.00  20.00 

SoSTn.ft:- oak   handrail  '  "^  °  ''^  '  "0  100  100  100 

20§'rq%° Vorm  edge!  "  '"  "  '"  "  *«  0,50  0,50  0.50 

safetytread   ....      ...  0.75  1.40  0,80  2  40  100  100 

Rough    plumbmg    rlump  '•"" 

l4^Sic.osetbowi.-.V..:;    "IS.SS     ^6°^.0°S     ^gS.gg     ''^^'^^     ^00 

i'^rri^l^-water-   closet  '"'^  *'°"  «  «•  «0  00       11  Sg  gS  ^° 

*''™''« "0.00     125.00     110.00     100.00     118.00  75.00 


10  sq.ft.  soat>stone  parti- 
tion, etc.,  pipe  chamber 

J0"SI.Vt"°^„ps,„„eparti-         "'"  ''^         '^         ^.OQ         1 .  71         2  «, 

Oot-atapstono  partil         °''  ''^         >•«        ^  "O         '  ^^        2  <» 

loitfjef^atesipiate,;         "''  '  ""         1.50        2.00         17.,  2.0O 

SOOUniftVeleiiricconduiV,          °°^  °  "'         0  10         0.10         0.10  CIO 

15^hn.ft.electricconduit;         ""'  °-''         °  *>        «  •"'        «  29  0  20 

12.51h,-.ft.VlectricconduiV.         °  '"^  °^         °*°         0.40         0.40  0.20 

40^:.io"cttto°nrt'?t-.n           °-^  °  "^         "  ««         "  -"O         «  ^^  0.20 

aO^^^p^ufftxis^S^i^d         "-^  "^^         °«0         0.50         1.00  1.00 

Asbestos      lumber-     b.ii         ^'^  ''^        ^00        3.00        4.50  3.00 

3O^0""pTi„Tn^iro„.-sieer,      '°°°°  ''"'^     '^"^     '^00       75  00  200.00 
etc.,  letters  and  num- 

Efesieei;  etc:  dump         "  '"  °''        "'^        0.15        0.13  0.15 

^■^^ 1500.00  970.00  2500.00  2230  00  2700  00   1000  CO 

Extended  totals $40,070  $40,694   $41,251    $42,219   $43,117   $42,199 

CALIPORMA  STATE   HIGHWAY 

?{.?"se??i"J,--,?T"o'F't^T«V:L-J]l'!-'':on_olp"^^^^^^^ 
(A) 


«2^5  ouyd-  ordinary  excavation $0  GO    SO  «>;    sn  7>;    «n  en 

2220  cu  yd.  borrow  excavation o  to     *X  Sg     *g  IS     *0.60 

?i?  '°&li-^™""K'»'odironpipe...  ;■■       0  60       0  50       0  80       O  IS 

lIVu-?.Je^m-nt-=t'6lWv,(„ulvert;       "'^       ''^      ^^       °^^ 
384rcu"X"rnV,conciet^^  ^g;00     'fOO     15.00     10.00 

16  monuments,  hauhng and  setting iIm       i.m       loO       o:50 

Extended  totals $24,957  $20,378  $"l7;62i  tlsi^ 

WILL    LABOR    BE    SCARCE? 
„..„^®*^"""5    sufficient     labor    to    carry    on    work    under    wav 

?^n^-riTorl°du\^n°."lhfc^:^in|-r^'rh%^.^7'2L-t^l"{jS°?Sf 
«as    an    increase    >"     the    number    of    third-cli^r  p^a^^^i^^frl 


year. 
IMMIGRATION    STATISTICS 

.l^i5                            1914  1913 

Arrival    Depaituie     Arrival  Departure  Arrival  Deoarture 

J"™""^ 20,681        31,556          53,150      69  218  155  235  57  n« 

('■''■•f^ 18.704        14,188          5till5      34,722  rfiss  lo'Jw 

^■f"'' 26  335        15,167        108,923      28,777  121241  IS'sB? 

^f;;' 3'-'65        n,670        142,207      50  234  75:1^9  fs'ie 

S 126.848      5-,,7S3  IM  692  t^Mt 

August :; J2,015      54,8So  154,602  62.702 

Septembel li'S?f      |^'I57  156,688  37,900 

October....                  ; *liil      39.410  153.067  54,609 

No-ember    2~'??S      -10,748  117,031  53,971 

Decem£::::::: Uif.  *Mii  106.701  5059? 

72,015   54,885  154,602  62,702 

RAPID    TRANSIT    SYSTEM^  NEW^YORK.    N.  Y.   SECTION    1. 


"■"■■  v^j.1  X.  ^.  ijiuespie,  (H)  Charles  Conner 
Contracting  Co.,  (J)  D^gnan  Con  ricf ins  c 
Kaufman  Contracting  Co.f  (L)  A.  McmS  en  (J 
(iN)  J.  C.  Green.     The  item  bids  were  as  fol  o 


re  as  follows 


(I)   E.  E.   Smith 

,    (K)    Prawley 

(M)  Oscar  Daniels, 
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S  (Continued   from    Papre   21) 

-  „     Mnrlln,   Te.x. — At    a    recent    election    the    citizens    voted    In 

^  ravor  or   the  question   of   Issuing   ?60,000   In   bonds.     The   pro- 

M  ceeds   win   be   used    for   the   construction   of  a   school.      Noted 

g  June  3. 

fe  „    *""?  DIeBo,  Tex. — An   election   will   be   held  July   20   by   the 

§5  Commissioners   of    Duval   County   to   vote   on    the    question    of 

2  Issuing  $100,000  in   bonds,  the  proceeds  of  which  will   be  used 

5  for  the  construction  of  a  courthouse. 

^  !4tlllwell,   Oklii. — An    election    will    be    held    July    20    to   vote 

^  on    the   question    of    Issuing   $40,000    In    bonds,    the    proceeds   of 

ct  which  will   tie   used   for  the   construction   of  a  courthouse  and 

°-  Jail  for  Adair  County. 

§  +TucNon,  AtU. — The  general   contract  for  the  construction 

c£  of   a    cathedral    for    the    Scottish    Rite    Corporation    has    been 

»  awarded    to    WEYMOUTH    CROWELL,,    2026    West    Ninth    St. 

«  Los    Angeles,    Calif.      The    estimated    cost    Is    S74.000.      Noted 

i~._  May   27. 

5  Dnveiiport,    Wash. — Bids   will    be    received    until    July    3    by 

S  ^;  '^-  P'i'«f«'  Clk.  of  School  Dist.  No.  14,  for  the  construction 
M  of  a  school.  The  estimated  cost  is  $50,000.  A.  G.  Rigg,  Empire 
t.       State  Bldg.,  Spokane,  is  Arch. 

00  Senttle,    ^Vl■Rl■. — Bids    will    be    received    about    July    10    by 

g  the  Metropolitan  Building  Co.,  for  the  construction  of  a 
1-..  120x240-ft.  building  at  Fifth  Ave.  between  University  and 
a       Seneca    St.      The    building    will    be    occupied    by    the    Seattle 

Arena   Co.    and    will    cost   about    $100,000.      Howells   &    Stokes 

is  Arch. 

+^VaIla  AVnIla.  Wnnh. —  (Omcial) — J.  B.  SWEATT  &  CO., 
Spokane,  at  $149,900,  using  Indiana  sandstone,  has  been  award- 
ed the  contract  for  the  construction  of  a  courthouse  for  Walla 
Walla  County.  C.  P.  Dement  is  County  Audr.  and  Osterman 
&    Seibert    Is    Arch.      Noted    May    27    and    June    10. 

+Pilot  Rock  Junction,  Ore. —  (Pendleton  post  office) — The 
contract  for  the  construction  of  terminals  for  the  Oregon- 
Washington  R.R.  &  Navigation  Co.  has  been  awarded  to 
TWOHY  BROS.,  Portland.  The  estimated  cost  is  $400,000. 
Noted  under  The  Dalles,  Ore.,  June  24. 

1..0.S  Au!;elpN.  Cnlif, — The  lowest  bid  submitted  on  the  gen- 
eral contract  for  the  construction  of  a  two-story  high  school 
at  Rowan  Ave.  was  that  of  the  Huntsberger-Reed  Co.,  Van 
Nuys   Bldg.,   at   $48,fi36.      Noted   June    3. 

Suisun  City,  Calif. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $40,000  in  bonds  to  be  used  for  the  con- 
struction of  a  high  school. 

+London,  Ont. — The  Board  of  Education  has  awarded  the 
contract  for  the  construction  of  a  school  to  S.  WILLIS,  765 
Talbot  St.,  London.  The  estimated  cost  is  $75,000.  Noted 
Feb.  25. 

The  Narrows,  Man. — Bids  will  be  received  until  July  10 
by  David  Clapp,  Secy.,  School  Bd.,  for  the  construction  of  a 
school.      The   estimated   cost   is   $43,000.      G.    N.   Taylor   is  Arch. 

Electriflcation  on  tlie  Pennsylvania — By  July  1  electrifica- 
tion work  is  expected  to  be  completed  and  the  line  in  operation 
on  the  20  miles  of  the  Pennsylvania's  Philadelphia-New  York 
line  between  the  Broad  St.  Station  in  Philadelphia  and  Paoli, 
Penn.  The  cost  is  put  at  $4,000,000.  Part  of  the  work  has 
been  unusually  difficult.  For  instance,  between  West  Phila- 
delphia and  Broad  St.  the  movement  of  2295  trains  and  engines 
is  squeezed  down  to  a  six-track  neck  at  the  first  interlocking 
tower  west  of  Broad  St.  Station,  where  55  switches  and  52 
signals  are  established.  Reconstruction  of  this  neck  for 
electrification  had  to  be  carried  on  without  interference  with 
traffic.  In  the  20-mile  stretch  not  a  life  was  lost  nor  did  any 
serious  accident  occur  from  electric  shock  throughout  the 
work,  although  660  miles  of  electric  wires  were  set  up  and 
760  poles  erected  in  addition  to  36  signal  stations  and  four 
power  stations.  The  electric  service  will  h".  operated  by  the 
catenary  system  of  conductors,  the  current  Deing  drawn  from 
the  lower  of  two  trolley  wires  suspended  from  the  catenary. 
The  lower  or  contact  wire  is  made  of  a  hard,  lasting  alloy 
called  "phonobronze"  and  is  suspended  below  the  other  wire 
which  is  of  copper.  Instead  of  trolley  poles  and  wheels,  the 
current  is  conveyed  from  the  wire  to  the  car  motors  by  means 
of  "pantagraphs."  The  airbrakes  are  of  the  new  type  known 
as  "electrically  actuated,"  while  the  automatic  block  signal 
system  used  in  the  new  electrified  zone  is  of  an  entirely  new 
style.  The  main  feature  of  the  latter  is  the  employment 
day  and  night  of  rows  of  brilliant  white  electric  lights  set 
in  a  black  background. 

CATALOG  NOTICES 

Orton  &  Stelnbrenner  Co,  Chicago,  111.  Catalog.  Loco- 
motive cranes  and  grab  buckets.  Illustrated,  44  pp.,  6x9 '^ 
in. 

Fairbanks,  Morse  &  Co.,  900  South  Wabash  Ave.,  Chicago, 
III.  Catalog  No.  114A.  Practical  Irrigation  by  Pumping.  Il- 
lustrated,   40  pp.,  6x9  in. 

Ayer  &  Lord  Tie  Co.,  Railway  Exchange  Bldg.,  Chicago,  111 
Booklet.  Interior  wood  blocks  for  floors.  Illustrated,  16  pp., 
3^x61/2    in. 

Emerson  Pump  &  Valve  Co.,  Alexandria,  Va.  Catalog. 
Steam  pumps,  foot  valve  and  quick  cleaning  strainers.  Illus- 
trated.   SO    pp.,    6x9    In. 

The  Weber  Chimney  Co.,  332  South  Michigan  Ave.,  Chicago, 
111.  Catalog  No.  10.  Reinforced  concrete  chimneys.  Illus- 
trated,  48  pp.,   5x9   in. 

The  Fargo  Mfg.  Co.,  Inc.,  Poughkeepsie,  N.  T.  Catalog  No. 
800.  Electrical  wiring  devices.  Illustrated,  18  pp.,  6x9  in. 
Clatalog  No.  700  and  Bulletin  No.  402.  Mechanical  connect- 
ing devices   for  trolley  construction.      Illustrated,    (5x9   in. 

Cement-Gun  Co.,  Inc..  30  Church  St.,  New  York  Bulletin 
No.  91.  "Tunnel  Waterproofing  with  Cement-and-Clav  Mortar 
Fifty  Feet  Below  Sea  Level."  Illustrated,  4  pp.,  3«.x6  in. 
Bulletin   No.    101.      "The   Cement-Gun   ~  '   ~ 

Rep.airing  Coke  Ovens."      Illustrated, 

Gifford-Wood  Co.,  Hudson,  N.  Y. 
loaders  for  handling  stone,  gravel, 
6x9  in. 

Gifford-Wood  Co.,  Hudson,  N. 
bucket    carrier    for    elevating    and    conveying    stone,     gravel, 
sand,   etc.     Illustrated,   16  pp.,  6x' 


Process   of  Permanently 

pp..    6x9   in. 
Buletin   No.   16.     Wagon 
etc.      Illustrated,    12    pp.. 

Bulletin  No.   17.     Pivoted 
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Rids  receivpil  nntll  July  III,  ini.*). 

Water-Works  Distributing  System 

Borough  of  Totowa,  Passaic  Co.,  N.  J. 

Sealed  proposals  will  be  received  by  the  Mayor  and  Bor- 
ough Council  of  the  Borough  of  Totowa,  Passaic  Co.,  N.  J., 
until  8:15  P.M.  on  Monday,  the  19th  day  of  July,  1915,  at  the 
Council  Chamber,  in  the  Borough  Hall,  on  Lincoln  Avenue,  in 
said  Borough,  for  the  construction  of  a  water-works  distrib- 
uting system. 

The  work  involved  consists  of  furnishing  all  material  and 
labor  in  the  construction  of  about  11  miles  of  water  mains 
(bell  and  spigot  pipe).  4"  to  10"  in  size,  together  with  furnish- 
ing and  installing  about  75  fire  hydrants,  furnishing  and  set- 
ting about  150  gate  valves  and  boxes,  constructing  two  meter 
chambers,  and  other  incidental  work  necessary  to  complete 
the  system. 

Bids  will  be  received  as  follows  (on  any  or  all  of  the  four 
below) : 

(1)  For  furnishing  c.i.  water  pipe  (bell  and  spigot)  and 
special  castings. 

(2)  For  furnishing  Fire  Hydrants,  Gate   Valves  and  Boxes. 

(3)  For  Construction    (Labor  and  Workmanship,  etc.). 

(4)  For  the  work  as  a  whole  (furnishing  all  material  and 
labor  necessary  to  complete  the  system). 

Each  proposal  or  bid  shall  be  accompanied  by  a  certified 
check  for  five  per  cent.    (5%)    of  the  amount  of  the  bid. 

The  contract  bond  will  be  fifty  per  cent.  (509'c)  of  the 
amount  of  the   contract. 

Copies  of  the  plans,  proposal  forms,  specifications,  and 
forms  of  bonds,  and  contract  can  be  seen  at  the  office  of  Wm. 
Ferguson's  Son,  United  Bank  Building,  No.  152  Market  St., 
Paterson,  N.  J.;  or  may  be  obtained  by  prospective  bidders 
upon  depositing  five  dollars  ($5.00)  with  Wm.  Ferguson,  Jr., 
Boro.  Engr..  which  sum  will  be  refunded  upon  return  of  plans 
and  specifications  within  five  (5)  days  after  the  contract  is 
awarded,   if  same   are   in    good    condition    when    returned. 

The  Mayor  and  Borough  Council  reserve  the  right  to  reject 
any  or  all  bids,  waive  any  informalities  in  the  bids  received, 
and  to  accept  any  bids  which  it  deems  most  favorable  to  the 
Borough  of  Totowa,  N.  J. 

LINDEN   REDMAN,   Boro.    Clerk. 

WALTER  R.  HUDSON,  Mayor. 

^: 

Bids  reeeived  until  July  1!!,  1915. 

Water- Works,  Sewerage  System,  Disposal 
Plant 

Clayton,  Del. 

Sealed  proposals  will  be  received  by  the  Town  Council  of 
Clayton,  Delaware,  up  to  8  o'clock  P.M.  of  the  15th  day  of 
July,  for  furnishing  all  the  labor,  plant  and  material  and 
doing  all  the  work  necessary  to  construct  a  water  supply, 
sewerage  system  and  disposal  plant. 

The  work  includes  a  tower  and  tank,  pumping  station, 
driving  wells,  all  machinery,  laying  4  and  6"  cast  Iron  mains, 
also  2^4  miles  sewers  S"  to  12",  appurtenances,  and  a  disposal 
plant. 

A  certified  check  for  ?1000  must  accompany  each  bid.  The 
Council  reserves  the  right  to  reject  any  or  all  bids  or  accept 
the  most  favorable  bid. 

Plans  may  be  seen  and  specifications  and  forms  of  proposal 
obtained  from  W.  R.  Clements,  Secretary,  or  at  the  office  of 
Herbert  W.  Hatton,  Consulting  Engineer,  Equitable  Building, 
Wilmington,  Del.  A  full  set  of  prints  will  be  mailed  to  bid- 
ders upon  receipt  of  $3,  which  sum  will  be  returned  only  to 
the  successful  bidder. 

m 

U  S.  ENGINEER  OFFICE,  Wilmington,  Del.— Sealed  pro- 
posals for  dredging  Tuckerton  Creek  and  Absecon  Creek,  N.  J., 
will  be  received  here  until  11  A.M.,  July  24,  1915,  and  then 
opened.     Further   information   on  application. 


OFFICE  OF  THE  COMMISSIONERS.  D.  C,  June  24,  1915.— 
Sealed  proposals  will  be  received  at  this  office.  Room  509  Dis- 
trict Building,  until  2  o'clock  P.M.,  on  July  7,  1915,  for  the 
construction  of  Sewers  in  the  District  of  Columbia,  involving 
the  construction  of  approximately  f),000  linear  feet  of  pipe 
sewer  10  Inches  to  12  inches  diameter.  Forms  of  proposals, 
specifications  and  necessary  information  may  be  obtained  from 
the  Chief  Clerk,  Engineer  Department,  Room  427  District 
Buildlner.  "Washington,  D.  C.  OLIVER  P.  NEWMAN,  LOUIS 
BROW.N-LOW,  CHARLES  W.  KUTZ,  Commissioners,  D.  C. 


liids   received  uutil  July   7,   IJU.". 

Highway  Work 

OFFICE   OF   THE   STATE   COMMISSION  Ol*'  HIGHWAYS, 

Albany,  N.  Y. 

Sealed  propo.5als  will  be  received  by  the  undersigned  at 
their  office,  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
p.m.  on  Wednesday,  the  7th  day  of  July,  1915,  for  the  repair 
of  highways  in   the  following  counties: 

Albany  (two  contracts — resurfacing);  Broome  (one  con- 
tract); Cayuga  (two  contracts — Resurfacing  and  Surface 
Treatment);  Columbia  (4  contracts — Surface  Treatment); 
Delaware  (one  contract — Surface  Treatment) ;  Dutchess  (one 
contract — Resurfacing);  Erie  (one  contract — Resurfacing); 
Franklin  (one  contract — Surface  Treatment);  Greene  (one 
contract — Surface  Treatment);  Herkimer  (one  contract — Re- 
surfacing); Madison  (one  contract — Resurfacing);  Monroe 
(one  contract — Resurfacing);  Oneida  (5  contracts — Resurfac- 
ing and  .Surface  Treatment);  Ontario  (two  contracts — Resur- 
facing and  Surface  Treatment);  Orange  (one  contract — Sur- 
face Treatment);  Rensselaer  (one  contract — Resurfacing); 
Rockland  (two  contracts — Resurfacing);  Saratoga  (one  con- 
tract— Resurfacing) ;  St.  Lav^^rence  (two  contracts — surface 
treatment);  Schenectady  (one  contract — Surface  Treatment); 
Suffolk  (one  contract — Surface  Treatment);  Westchester  (one 
contract — Surface   Treatment), 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  the  Division  Engineers 
in  whose  divisions  the  contracts  are  to  be  repaired.  The  ad- 
dresses of  the  Division  Engineers  and  the  counties  in  which 
they  are  in  charge  will  be  furnished  on   request. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

EDWIN   DUFFEY,   Commissioner. 

I.    J.    MORRIS,    Secretary. 


^ 


Kids  reeeived   until  Jii 


Concrete  Reservoir 

Binghamton,   N.   Y. 

Sealed  proposals  will  be  received  by  the  Board  of  Water 
Commissioners,  at  its  office  in  Binghamton,  New  York,  up  to 
ten  o'clock  A.M.,  Friday,  July  23,  1915,  and  then  and  there 
opened,  for  furnishing  the  materials  and  constructing  a  Cov- 
ered  Reservoir   of   750,000    gallons   capacity. 

Plans  and  Specifications,  with  blank  form  of  proposal, 
may  be  examined  at  the  office  of  the  Board  of  Water  Com- 
missioners, Binghamton,  N.  Y.,  or  copies  will  be  furnished  to 
intending  bidders  on  receipt  of  a  deposit  of  ten  dollars 
($10.00),  which  will  be  return,ed  to  the  party  furnishing  the 
same  upon  the  return,  in  good  order,  of  the  Plans  and  Speci- 
fications. 

A  deposit  of  $500.00  in  cash  or  certified  check  is  required 
with   proposal.     Bond  of   $5000.000   required  with   contract. 

Payments  monthly  to  the  extent  of  90%  of  the  Engineer's 
estimate  of  work  accomplished,  including  allowance  for  ma- 
terials. 

Each  bidder  will  be  required  to  state  what  work  of  a  sim- 
ilar nature  he  has  done,  and  the  Board  of  Water  Commission- 
ers reserve  the  right  to  reject  any  or  all  bids  if  they  deem  it 
to  the  interest  of  the  City  so  to  do. 

JOHN  D.  DAVIDSON,  Secretary, 
Board    of   Water   Commissioners 

FREDERIC   E.   BECK,    Engineer. 

■M 

U.  S.  ENGINEER  OFFICE,  305  Southern  Building,  Wash- 
ington, D.  C. — Sealed  proposals  for  furnishing  materials  and 
erecting  complete  a  brick  storehouse  in  McMillan  Park  will 
be  received  here  until  12  M.,  July  17,  1915,  and  then  publicly 
opened.     Information  on  application. 


U.  S.  ENGINEER  OFFICE.  Jacksonville,  Fla.— Sealed  pro- 
IJOsals  will  be  received  here  until  12  noon,  July  24,  1915,  and 
then  opened,  for  dredging  and  rock  removal  in  .St.  Johns  River, 
Fla.     Further  information  on  application. 


PROPOSALS  FOR  LEVEE  WORK— Office  of  Third  Missis- 
sippi River  District,  P.  O.  Box  404,  Vicksburg,  Miss. — Sealed 
proposals  will  be  received  here  until  11  a.m.,  July  12,  1915, 
«nd  then  opened,  for  constructing  about  1,415,000  cubic  yards 
of  levee   work.      Further   information   on   application. 


Julv  8,   1915 
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I  Coimstlir^cttiioini  Ne^^s 

i  -^Denotes  work   advertised  In   KNGINKERING   NIOWS. 

1  +Denotes  contract  awarded.     The  names  of  bidders  awarded  contracts  are  set   In   CATITALS. 
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Bl'lLDING    LESS    ACTIVK 

Chiefly  due  to  the  lack  of  any  largre  building  work  in  New 
York  City,  the  returns  showing  the  estimated  cost  of  buildings 
from  plans  filed  in  June  are  below  those  of  the  corresponding 
month  last  year  in  21  Eastern  cities.  It  must  be  remembered, 
too,  that  .lune  last  year  was  more  active  than  usual.  For  the 
first  six  months  of  the  year,  however,  there  is  a  slight  gain. 
In  12  Southern  cities,  the  falling  off  is  less  than  in  the  earlier 
months  of  the  year.  In  the  Central  States,  while  the  expendi- 
tures are  large,  they  are  below  last  year,  and  in  the  Western 
States  the  boom  last  year  incident  to  the  fair  this  year  makes 
the  comparison   unfortunate. 

In  the  following  table  is  given  the  estimated  cost  of  build- 
ings in  important  cities  compared  with  the  corresponding 
month  in  i;)14,  together  with  the  total  estimated  expenditure 
in  the  first  six  months  of  1915  and  of  1914: 

EASTERN  STATES 

Month  of  June  First  Six  Months  of  Year 

lOl.i  1914  1915  1914 

Albany,  N.  Y $359,405  SS60,685  $2,011,990  $3,884,460 

Buffalo,  N.  Y 1,607,000  2,569,000  5,597,000  6,5&4,000 

Elizabeth,  N.  J 109,614  132,453  568,459  708,933 

Hartford,  Conn 462,523  658,672  2,763,927  2,373,371 

Hoboken,  N.  J 2,400  58,375  M,530  561,902 

Jersey  City,  N.  J 519,958  395,162  2,800,736  1,957,253 

Newark,  N.  J 770,884  586,220  4,640,966  4,072,237 

New  Bedford,  Mass 201,150  269,625  1,816,574  1,734,607 

New  Haven,  Conn 451,025  440,271  2,867,565  1,978,410 

New  York,  N.  Y. 

Bronx 1,173.075  2,700,000  15,897,500  13,952,603 

Brooklyn 4,063,355  5,298,550  12,267,245  22,604,150 

Manhattan 3,290,3-30  3,393,350  39,638,720  26,276,740 

Queens 1,744,075  2,530,655  10,015,546  10,800,167 

Paterson,  N.  J 314,748  180,326  771,241  848.911 

Philadelphia,  Penn 3,873,850  3,557,895  19,066,390  21,105,720 

Pittsburt-h,  Penn 1.212,472  2,450,281  4,205,306  9,340.936 

Portland,  Maine 215,425  215.325  

Reading,  Penn 152,900  67,575  556,575  910,200 

Rochester,  N.  Y 969.632  1.026.327  4,7.57.668  5.028,524 

Scranton,  Penn 343,121  106,303  801,750  585,309 

Springfield,  Mass 451,538  560,735  3,269,189  2,741,064 

Syracuse,  N.  Y 414,119  181,020  1,842,485  1,019,005 

Utioa,  N.  Y 272,400  329,815  1,160,900  892,000 

Wilkes-Barre,  Penn 58,111  410,811  

Totals $23,093,101     $28,985,431  $137,355,262  $135,868,065 

SOUTHERN  STATES 

Month  of  June              First  Six  Months  of  Year 

1915  1914  1915  1914 

Atlanta.  Ga $334,246  $419,654  $2,131,691  $2,999,797 

Chattanooga,  Tenn 61,435  60,145  253,885  633.440 

Dallas,  Tex 142,125  ,588,945  1,524,515  3,483.563 

Ft.  Worth,  Tex 52,553  180,175  453,358  1,225,413 

Houston,  Tex 114,392  242,345  838,662  1,823,486 

LouUvilb,  Ky 332,710  517,540  1,788,095  2,557,855 

Memphis,  Tenn 285,275  283,012  1,501,493  2,014,882 

New  Orleans,  La 279,731  364,599  1,355,690  1,427,990 

Norfolk,  Va 245,384  217,827  1,037,468  1,359,840 

Richmond,  Va 264,398  172,539  1,734,662  2,099,821 

.San  .\ntonio,  Tex 98,310  240.090  

Washington,  D.  C 1,142,482  942,325  5,240,159  5,647,819 

Totals $3,353,341       $4,229,196     $17,859,678     $25,275,906 

CENTRAL  STATES 

Month  of  June  First  Six  Mouths  of  Year 

1915  1914  1915  1914 

Akron,  Ohio $318,900  $398,325  $1,516,690  $1,973,070 

Canton.  Ohio 13.5.670  148.010  829.740  7.57.105 

Cedar  Rapids,  Iowa 135,000  270,000  1,020.000  1.. 5.30.000 

Chicago,  111 7.613.500  9.538.300  40,273.050  44^59,200 

Cincinnati,  Ohio 940,635  1,081,395  4,667,664  4,y8S,770 

Cleveland,  Ohio 2.378.510  3.128,545  18,226,879  14.6,89.365 

Columbus.  Ohio 410,370  625,650  2,544,860  3,220,855 

Des  Moines,  Iowa 150,252  193,475  893,115  1,143,660 

Detroit,  Mich 2,669,265  2,639,745  13,045,560  16,566,995 

Evansville,  Ind 53,777  133,159  924,379  818,169 

Grand  Rapids,  Mich 216,908  203,227  1,340,099  2,.306.363 

Indianapohs.  Ind 526.299  814,238  3.260,746  4,956,405 

Kansas  City,  Kan 72.531  125.893  540,791  611,120 

Kansas  City,  Mo 7.52,245  1,632,700  4,916,435  6,380.230 

Milwaukee,  Wis 838,841  899.989  4.756,860  5.510.777 

Minneapolis.  Minn 1.350..535  1.604,195  7.725,895  9,773,595 

Oak  Park,  III 343,980  325,700  947,885  1,281.400 

Omaha,  Neb 594. .'i90  404.025  2.654,430  2,866.693 

St.  Louis,  Mo 1,46.5,695  1,374,798  6,4.54,703  7,818,052 

,  St.  Paul.  Minn 1.169.946  1.987.250  5.628.552  7.918,688 

Toledo,  Ohio 762,845  881.113  4.030,204  3,843,638 

Youngstown,  Ohio 433,080  333.720  1.4.50..572  1.521,021 

Totals $23,331,374    $29,470,452  $122,732,674  $145,335,121 


WESTERN  STATES 

Month  of  Juno  First  Six  Months  of  Year 

1915  1014  1915  1014 

Los  Angeles,  CuHf $997,240  $2,100,451  $0,278,440  $9,788,820 

Oakland,  Calif 395,474  451,231  2,382,748  2,438,.50S 

Portland,  Ore 460,095  834,435  2,639,700  4,180,910 

Salt  Lake  City,  Utah 119,958  232,600  1,085,341  1,396,317 

San  Francisco,  Calif 891,007  1,308,882  6,566,267  20,677,625 

Seattle,  Wash 631,045  1,163,165  3,274,110  5,883,855 

Spokane,  Wash 231,305  83,025  704,871  .54.5,662 

Taconia,  Wash 50.828  80.611  463,514  788,098 

Totals $3,782,952       $6,164,400     $23,305,051     $45,699,789 

The  ThonipHon  Meter  Co.,  manufacturer  of  the  well-known 
Lambert  water  meter,  celebrated  on  the  afternoon  of  July  2, 
at  its  factory  in  Brooklyn,  N.  Y.,  the  completion  of  meter  No. 
700,000.  The  chief  feature  of  the  celebration  was  the  award 
of  prizes  in  a  guessing  contest  by  the  employees  of  the  com- 
pany. Two  years  ago,  when  the  company  completed  its 
600,000th  meter,  every  employee  of  the  company  was  allowed 
to  guess  as  to  the  date  and  hour  when  meter  No.  700.000  would 
be  completed.  It  was  announced  th.at  $700  would  be  awarded 
in  prizes  to  those  employees  who  m.ade  the  nearest  guesses 
to  the  actual  time.  The  700,000th  meter  was  completed  on 
June  17,  and  on  the  afternoon  of  July  2  the  employees  gathered 
in  the  company's  offices  where  the  scaled  envelopes  were 
opened,  the  guesses  were  read  and  tabulated,  and  the  prizes 
were  awarded  to  the  winners.  The  centr.al  feature  of  the 
table  in  front  of  the  audience  was  a  massive  silver  loving 
cup  filled  with  roses.  This  cup  was  presented  to  the  company 
from  its  employees  by  a  general  subscription  two  years  ago. 
The  company  will  award  $800  in  prizes  to  those  of  its  em- 
ployees who  liake  the  nearest  guesses  to  the  date  of  the 
completion   of  the  800,000th   meter   by   the  company. 

RAIL^VAYS — STEAM  AND   ELECTRIC 

Massaehu.setts — Bay  State  St.  R.v. — This  company  has  asked 
the  Council  for  a  fi'anchise  to  alter  and  relocate  its  tracks  on 
Washington  St.,  Woburn.  R.  S.  Goff,  Boston,  is  Vice-Pres.  and 
Gen.  Mgr. 

iMaNNnoliusetts — Springfield  St.  Ry. — This  company  has  pe- 
titioned the  Council  for  a  franchise  to  construct  a  line  along 
Page  Blvd  to  East  St.  in  Chicopee.  R.  W.  Reynolds,  Spring- 
field,  is  Mgr. 

Connecticut — Connecticut  Co. — A  petition  has  been  pre- 
sented to  the  Council  of  New  Britain  asking  for  a  franchise 
to  extend  its  lines  from  Main  to  Myrtle  St.,  Grove,  Board, 
Washington  St.  and  Commonwealth  Ave.  to  a  point  100  ft. 
beyond  Farmington  Ave.  F.  L.  Beardsley,  New  Britain,  is 
Supt. 

Ne^v  York — Rochester  Connecting  R.R. — This  company  has 
applied  to  the  Public  Service  Commission  for  permission  to 
construct  a  railway  from  Rochester  to  Niagara  Falls.  The  di- 
rectors include  Frank  A.  Dudley,  Alfred  W.  Grav,  Albert  H. 
Merritt,  Alexander  J.  Porter  and  Ronald  G.  Wright,  Niagara 
Falls;   Charles   Hickey,   Lockport;    Sanford   T.    Church,    Albion; 

C.  Loomis  Allen,  Syracuse,  and  E.  G.  Connette,  Buffalo. 

IVew  York — Third  Ave.  Ry. — The  extension  of  this  com- 
pany's line  from  its  present  terininus  on  the  Queensboro 
Bridge  Plaza  through  Astoria  to  Casino  Beach  (Borough  of 
Queens),  is  under  consideration  by  the  Long  Island  City 
Business  Men's  Association. 

New  Jersey — The  Board  of  City  Commissioners,  Jersey  Citv, 
has  directed  Fred  Dunham,  City  Engr.,  to  prepare  tentative 
plans  and  estimates  for  the  construction  of  the  proposed  con- 
necting railroad  in  the  lower  city  section  and  other  districts, 
operative  in  conjunction  with  the  Pennsylvania,  Erie  and 
Jersey  Central  railroads.  By  recent  State  law,  the  citv  is 
authorized  to  expend  $2,000,000  on  the  project.    Noted   Apr.   22. 

I'ennsylvania — Farrell  &  Mercer  Ry. — This  company  has 
been  granted  a  franchise  by  the  City  Council  to  construct  and 
operate  an  electric  railway  in  Mercer,  Penn.  This  is  part  of 
a  proposed  railway  to  connect  Farrell,  Mercer  and  New  Castle. 

Virginia — Lynchburg  Traction  &  Light  Co.  —  The  Citv 
Council  of  Lynchburg  has  granted  a  franchise  to  this  com- 
pany to  extend  its  line  from  the  Fair  Grounds  to  Fort  Hill.  J. 
W.  Hancock,  Lynchburg,  is  Gen.  Mgr.  and  Pur.  Agt.  Noted 
June   3. 

Virginia — Norfolk,  Washington  &  New  York  Ry. — This 
company  is  securing  the  right-of-way  for  the  construction  of 
its  proposed  railway  from  Riverside,  Va.,  to  Sheperd's,  D.  C. 
Channing  M.  Ward,   Richmond,   is  Pres. 

Virginia — Petersburg  &  James  River  Rv.  Corporation — 
This  company  plans  to  construct  an  electric  railway  from 
Petersburg    to    Hopewell.    Va.      J.    Walter   Long,   Washington. 

D.  C.  is  Pres. 

West  Virginia — According  to  press  reports  the  Pennsyl- 
vania Electric  &  Lighting  Co.,  Valley  Falls,  is  interested  in 
the  construction  of  an  electric  railway  from  Wheeling,  W.  Va., 
to   Baltimore,    Md. 

West  Virginia — George  W.  Curtin  is  interested  in  the  con- 
struction of  a  railway  to  connect  Charleston  and  Summerville, 


W.   V: 


about   42   miles. 


West  Virginia — Virginian  Ry. — Preliminary  arrangements 
are  being  made  by  this  company  for  the  construction  of  a 
branch  line  from  Bluefleld,  W.  Va.,  through  the  coal  fields  in 
Buchanan  and  Dickenson  Counties,  Va.,  about  SO  miles  H 
Fernstrom,  Norfolk,  is  Ch    Engr.     Noted  June  17. 
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Georeln — Amcricus,  Flint  River  &  Gains  R.R. — This  com- 
panv  has  been  granted  a  franchise  to  construct  and  operate  a 
railway  in  .Vmericus.  Ga.  This  is  part  of  a  proposed  line 
which  will  connect  Byromville  and  Americus.     Noted  Mar.  11. 

Floridn — G.  C.  Rogan  and  M.  F.  Hetherington  are  inter- 
ested in  a  project  to  construct  a  railway  in  Lalteland. 

+Keiiturky — Cumberland  &  Manchester  R.R. — This  com- 
pany has  awarded  the  contract  for  the  construction  of  six 
miles  of  its  line  from  Karbourville  to  Manchester  to  T.  V. 
VERMILION  &  SON,   Barbourville.     Noted  June   10. 

Kentucky — Bids  will  be  received  until  Aug.  2  by  the  City 
Commissioners  of  Newport  for  a  franchise  to  construct  an 
electric  railway. 

Ohio — Toledo.  Bowling  Green  &  Southern  Traction  Co. — 
Plans  are  being  considered  by  this  company  for  the  extension 
of  its  line  from  Findlay  to  Kenton.  C.  F.  Smith,  Findlay,  is 
Gen.  Mgr.  and  Pur.  -\gt. 

Indiana — Terre  Haute,  Indianapolis  &  Eastern  Traction  Co. 
— The  citizens  of  Newcastle.  Tnd.,  have  petitioned  this  com- 
pany to  extend  its  lines  from  Terre  Haute  to  Newcastle.  T. 
F.  Grover,  Terre  Haute,  is  Gen.  Mgr. 

WiscoDHln — Ettrick  &  Northern  R.R. — This  company  has 
been  organized  to  construct  a  railway  from  Ettrick  to  Blair, 
Wis.,  about  14  miles. 

Kanxaii — Southwestern  Interurban  Ry. — This  company  is 
considering  plans  for  the  extension  of  its  line  from  Winfield 
to  the  Albright  Gardens  near  Oxford,  thence  through  Mulvane 
r*o  Wichita  where  it  will  connect  with  other  interurban  lines. 
S.   M.    Bradley,   Winfield.    is   Ch.    Engr. 

Arkan.<<as — Ozark  Southern  Ry. — Arrangements  are  being 
made  by  this  company  for  the  construction  of  a  railway  from 
Harrison  to  Jasper  and  Parthenon,  .\rk.,  about  20  miles.  G. 
W.  T.  Shaw,  Lee  Center,  111.,  is  Consult.  Engr.     Noted  June  17. 

Texas — According  to  press  reports  the  properties  of  the 
Texas  Traction  Co.  and  the  Southern  Traction  Co.  will  be  con- 
solidated and  the  electric  railway  which  runs  from  Dallas  to 
Waco  will  be  extended  to  San  ..^ntonio,  about  ISo  miles. 

Texas — Missouri,  Kansas  &  Texas  Ry. — At  a  recent  meet- 
ing of  the  Board  of  Directors  of  this  company  plans  were 
adopted  for  the  improvement  and  extension  of  its  lines  in 
Texas  to  cost  about  $300,000.  L.  F.  Lonnbladh,  Dallas,  is  Ch. 
Engr. 

Texas — St.  Louis.  Brownsville  &  Mexico  Ry. — Plans  are 
being  considered  by  this  company  for  the  construction  of  a 
branch  line  from  Edinburg  to  Falfurrias,  Tex.,  about  70  miles. 
J.  S.  Pyeatt,  Houston,  is  Mgr. 

Colorado — Wolf  Creek  R.R. — This  company  has  been  in- 
corporated to  construct  a  railway  from  the  Morgan-Wolf 
Creek  divide  to  Pilot  Knob  to  carry  coal  from  the  property  of 
the   Victor-American    Co. 

.\rizona — Phoenix  Ry. — This  company  has  been  granted  a 
franchise  to  construct  a  double-track  line  on  Fourth  St.  from 
Roosevelt  to  Washington  St.,  and  to  extend  the  Monroe  St. 
loop  to  Fourth  St.  Samuel  H.  Mitchell,  Phoenix,  is  Gen.  Mgr. 
and  Pur.   Agt.      Noted   May   6. 

Oreeon — The  Silver  Falls  Timber  Co.,  Portland,  plans  an 
expenditure  of  $400,000  for  the  construction  of  an  extension 
to  its   logging   railway. 

+California— CH.\DWICK  &  SYKES,  San  Francisco,  has 
been  awarded  the  contract  for  the  construction  of  a  branch 
railway  to  connect  the  Los  Angeles  Pressed  Brick  Works 
with  the  main  line  of  the  Atchison,  Topeka  &  Santa  F^  Rv., 
Richmond,  Calif. 

SaNkatchewan — Regina  Municipal  Ry. — Plans  are  being 
prepared  by  this  company  for  an  expenditure  of  $10,000  for 
constructing  extensions  to  its  street  railway  lines  in  Regina. 
D.  W.  Houston,  Regina,   is  Supt. 


LIGHT,    HE.4T    .\>D    POWER 

+CTanston,  R.  I. —  (^Providence  post  office) — The  State 
Board  of  Control  and  Supply,  Providence,  has  awarded  con- 
tracts for  a  central  heating  plant  at  the  state  Institutions  at 
Cranston,  as  follows:  Buildiner.  F  H.  LIBBEY  CO.,  $26,465; 
steam  piping,  GENER.\L  FIRE  EXTINGUISHER  CO.,  $30,305; 
engines  and  generators,  .XMES  IRON  &  ENGINE  CO.,  $13,425; 
electrical  work,  WHITALL  ELECTRICAL  CO.,  $16,253;  boilers, 
WICKS  BOILER  CO.,  $7772.     Noted  June  10. 

^Middletoivn,  X.  Y. — Bids  were  received  June  29  by  the 
."^tate  Hospital  Commission,  Albany,  for  power  house  equip- 
ment, construction,  additions  and  alterations  of  heating, 
plumbing  and  electrical  work  at  the  Middletown  .State  Home- 
opathic Hospital,  as  follows:  Construction,  .Arthur  Casey,  536 
Broadway,  Albany,  $437S:  Peter  Keeler  Building  Co.,  Albany, 
$6162;  N.  R.  Valkenburgh,  Middletown.  $6556.  Heating,  Ed- 
ward Joy  Co.,  Syracuse,  $99,320;  Gillis  &  Geoghegan,  New 
York,  $104,435;  R.  T.  Ford  Co.,  Rochester,  $108,893:  Lynch  & 
Woodward,  26  Beach  St..  Boston,  $109,393;  Peter  Keeler  Build- 
ing Co.,  Albany,  $111,222:  Raisler  Heating  Co.,  129  Amsterdam 
Ave.,  New  York,  $118,000;  Walker  &  Chambers,  222  East  41st 
St.,  New  York,  $121,000;  John  W.  Danforth  Co.,  72  Ellicott 
Sq.,  Buffalo,  $122,300;  James  H.  Merritt  &  Co.,  48  Cliff  St.,  New 
York,  $122,963:  Cleghorn  Co.,  54  Battery  March  St.,  Boston, 
Mass.,  $123,500;  J.  J.  Horan  &  Co.,  Trov,  $129,000  Plumbing, 
R.  T.  Ford  Co.,  Rochester,  $2087:  Peter  Keeler  Building  Co., 
Albany,  $2100:  John  F.  Knaupp,  Trov,  2539:  Edward  Joy  Co., 
Syracuse.  $3200.  Electrical  work,  IJuffalo  Electric  Co.,  555 
W^ashington  St.,  Buffalo,  $3972:  Isidor  Fajans,  122  East  25th 
St.,  New  York,  $4073;  Enterprise  Electrical  Co.,  Middletown, 
$4428:  Edward  Joy  Co.,  Syracuse,  $4500;  Conduit-Miller  Co., 
Inc.,  Syracuse,  $4595;  Peter  Keeler  Building  Co.,  Albany,  $4722; 
New  York  Construction  Co.,  132S  Broadway,  New  York,  $4755; 
T.  Frederick  .Tackson,  99  John  St.,   New  York,  $4940. 

Nntley,  N.  .1. — At  a  recent  special  election  the  citizens 
approved  a  bond  issue  of  $11,000,  the  proceeds  of  which  will 
be  used  to  install  a  new  heating  plant  in  the  Park  School. 
Noted    June    10 


Kaplan,  La. — A  special  tax  assessment  and  bond  issue  for 
the  purpose  of  constructing  an  electric-light  plant  and  making 
improvements  to  the  water-works  system  was  voted  on 
June   24. 

Hindnian,  Ky.. — An  election  will  be  held  July  15  to  vote  on 
the  question  of  issuing  $200,000  in  bonds  for  the  purpose  of 
building  an  electric-light  and  power  plant.  Dr.  B.  W.  Duke, 
Hindman,  is  interested. 

Jenkins,  Ky. — It  is  reported  that  a  franchise  has  been 
secured  and  arrangements  completed  for  the  installation  of  a 
municipal   power  plant. 

Cleveland,  Ohio — It  is  reported  that  the  Kessler  Co.,  Cleve- 
land, will  build  a  45x50-ft,  power  house  at  1000  Newburg  Ave. 

Cleveland,  Oliio — Bids  will  be  received  until  noon,  July  16, 
by  the  Commissioner  of  Pxirchases  and  Supplies,  Room  511, 
City  Hall,  for  service  switches  for  the  municipal  Light  De- 
partment. F.  W.  Ballard,  1443  East  Third  St.,  is  Comr.  of 
Light   and   Heat    Dept. 

Kent,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  2,  by  the  Board  of  Trustees  of  the  Kent  State  Normal 
School  for  heating  and  ventilating  of  an  auditorium,  library, 
gymnasium  and  office  building,  and  the  heating  and  ventilat- 
ing of  an  agricultural  and  training  school  building.  J.  A. 
McDowell  is  Secy,  of  the  Bd.  George  F.  Hammond,  4220  Pros- 
pect  Ave.,  Columbus,   is   .\rch 

Painesville,  Ohio — At  an  election  held  June  22,  it  was  voted 
to  issue  $35,000  in  bonds  for  the  improvement  of  the  municipal 
electric-light  plant.  H.  Whitford  Jones,  Citizens  Bldg., 
Cleveland,  has  prepared  preliminary  plans  for  the  work. 
Noted  June  3. 

Indianapolis,  Ind. — The  Indianapolis  Light  &  Heat  Co.  has 
secured  a  permit  for  an  additon  to  its  plant  at  18th  and  Mill 
St.  It  will  cost  about  $14,000.  Thomas  A.  Wynne  is  Vice-Pres. 
and  Treas. 

Mt.  Pleasant,  Mich. — Bids  will  be  received  until  noon,  July 
12,  by  Frederick  L.  Keeler,  Secy.,  State  Bd.  of  Education, 
Lansing,  for  heating  and  plumbing  systems  in  the  science 
building  at  the  Central  State  Normal  School,  Mt.  Pleasant. 
E.  V.  Arnold,  Battle  Creek,  is  Arch. 

Frederieksbnrg,  Iowa — At  a  recent  election  bonds  were 
voted  for  the  purpose  of  constructing  an  electric-light  plant 
and  water  tower.  Energy  will  be  secured  from  the  power 
plant  at  Clermont. 

Minneapolis,  Minn. — It  is  reported  that  the  Minneapolis 
General  Electric  Co.  will  soon  construct  about  75  miles  of  new 
transmission  lines.  The  estimated  cost  is  $100,000.  R.  F. 
Pack  is  Gen.  Mgr. 

Netawnka,  Kan. — ..\n  election  will  be  held  July  12  to  vote 
for  an  is.-sue  of  $10,000  in  bonds  tor  the  installation  of  an 
electric-light  system.  A  transmission  line  will  probably  be 
built   from   the   municipal   power  plant   at    Holton. 

Bartlett,  Te.v. — The  Texas  Power  &  Light  Co.,  Dallas,  has 
purchased  the  property  of  the  Bartlett  Electric  Co.,  and  has 
been  granted  a  50-year  franchise  by  the  City  Council.  The 
plan'    will  be   improved. 

Dallas,  Tex. — The  Dallas  Union  Terminal  Co.  will  build  an 
electric-light,  power  and  heating  plant  to  supply  the  new 
Union  Station  and  terminals  now  under  construction.  The 
estimated  cost  of  the  work  is  $60,000. 

Dcnison,  Tex. — Press  reports  state  that  the  Texas  Power 
&  Light  Co.,  Dallas,  will  build  a  hydro-electric  plant  on  the 
Red  River  near  Denison.  It  will  cost  between  $400,000  and 
$500,000.      Noted   July   17,    1913. 

Prescott,  Ariz. — The  Arizona  Power  Co.  will  build  a  second 
hydro-electric  plant  on  Fossil  Creek  near  Prescott.  The 
new  plant,  with  the  original  one,  also  on  Fossil  Creek,  will 
supply  power  tor  various  industries  in  Prescott  and  its 
vicinity.  Energy  will  also  be  supplied  to  the  Prescott  Gas  & 
Electric  Co.,  a  subsidiary  of  the  Arizona  Power  Co.  M.  V. 
Watson  is  Mgr.     Noted  Apr.  8. 

Ellensbnrsr,  Wash. — R.  N.  Bull,  Ellensburg,  has  petitioned 
the  Commissioners  of  Kittitas  County  for  a  50-year  franchise 
to  build  and  maintain  electric  power  and  transmission  lines 
along  the  highways  of  Kittitas  County. 

Lansley.  AVash. — H.  E.  Wood,  Elec.  Engr.,  Prince  Rupert, 
B.  C,  is  investigating  the  feasibility  of  establishing  an  elec- 
tric-light and  power  plant  to  serve  Langley  and  other  towns 
in   the   vicinity. 

Metaline  Falls,  Wash. — Hugh  L.  Cooper  &  Co.,  Consult. 
Engr.,  101  Park  Ave.,  New  York,  N.  Y.,  has  been  engaged  to 
Investigate  the  possibilities  of  the  "Z"  Cation  water  power 
site  on  the  Pen  d'Oreille  River  near  Metaline  Falls.  D.  R. 
Cooper  is  Engr.-in-Charge. 

EuRene,  Ore. — The  City  Council  is  considering  tentative 
plans  tor  the  installation  of  a  steam  electric-generating  plant 
as  an  auxiliary  to  the  municipal  plant.  The  present  plant 
has  two  700-kw.  generators  and  it  is  proposed  to  add  1250  kw. 
to  the  capacity. 

Prairie  City,  Ore. — It  is  reported  that  the  Prairie  City  Light 
Co.  will  shortly  begin  work  on  its  new  power  plant.  The 
estimated  cost  is  $50,000.  A  pipe  line,  three  miles  long,  will 
carry  water  frotn   the   river   to  the   power  station. 

Bnrbank,  Calif. — The  Board  of  City  Trustees  will  soon  ask 
bids  for  the  construction  of  a  municipal  electric-light  plant 
to  cost  about  $25,000.  Bonds  for  this  purpose  were  recently 
voted.     Noted  June  24. 

Corona,  Calif. — The  Board  of  City  Trustees  has  appointed 
a  committee  to  investigate  the  feasibility  of  establishing  a 
municipal    electric-light    plant. 

Santa  Barbara,  Calif. — The  Santa  Barbara  Gas  &  Electric 
Co.  will  make  improvements  and  additions  to  its  gas  plant  at 
a  cost  of  about  $85,000.     The  work  will  be  completed  by  Oct.  1. 

Qnebec,  Que. — The  Public  Service  Corporation  of  Quebec, 
Ltd.,  has  been  incorporated  with  a  capital  of  $3,000,000  to 
acquire  water  rights  and  develop  electric  power  for  the  cities 
of  Quebec  and  Three  Rivers.  The  incorporators  include 
Charles  H.  Branchaud.  Milton  L.  Kersey,  Howard  Murray, 
Thomas  McDougall  and  Julian  C.  Smith,  all  of  Montreal. 
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LrnnilnKton.  Ont. — It  is  reported  that  the  Town  Council 
will  at  oiicc  eriKase  an  enpinter  to  prepare  plans  for  an 
«lectric-Uf;ht  plant  and  distribution  system.  The  estimated 
.  ost  is  $25,000.     B.  M.   Selkirk  is  Clk. 

BRIDGES 

Montpeltrr.  Vt. — It  is  reported  that  the  City  Council  has 
voted  to  issue  $35,000  in  bonds  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  steel  bridge  on  State  St. 

lloNtou.  MasiM. —  (Official) — Bids  will  be  received  until  noon, 
Julv  9,  bv  Patrick  OHcarn,  Act.  Conir.  of  Pub.  Wks.,  Room 
602.  City  Hall  Annex,  for  the  construction  of  the  Boston  ap- 
proach to  the  Spring  St.  Bridgre,  West  Ro.xbury.  Noted  May  20. 

Ueilhoni,  .MnMN. —  (Official) — Bids  will  be  received  until  noon, 
Julv  S,  bv  John  A.  Hirsch.  Chn.  of  Selectmen,  Room  602,  City 
Hall  Annex,  Boston,  for  the  construction  of  the  Dedham  ap- 
proach to  the  Spriiig   St.   Bridge.      See   preceding:    item. 

Keyport,  X.  J. — The  Board  of  Chosen  Freeholders  of  Mon- 
mouth County,  Freehold,  has  submitted  plans  to  the  War 
Department  for  its  appioval,  of  a  drawbridge  over  Matawan 
Creek  on  the  Keyport-South  Amboy  Rd.  near  Keyport.  C.  E. 
Close  is  Clk.  Rd.  of  Freeholders.     Noted  May   13. 

Xew  BruuMtviek,  X.  J. — Bids  will  be  received  until  2:30  p.m., 
July  12.  by  the  Board  of  Chosen  Freeholders  of  Middlesex 
County  for  the  const!-uction  of  a  reinforced-concrete  bridge 
with  a  Strauss  trunnion  bascule  span,  over  the  South  River 
on  the  South  Amboy-New  Brunswick  Rd.  A.  B.  Fox,  Perth 
Amboy,  is  County  Engr. 

+\orth  I'lninfleld,  >.  J. —  (Plainfield  post  office) — The  con- 
tract for  a  bridge  at  Grove  St.  connecting  North  Plaintield 
and  Plainfleld  has  been  awarded  to  ARTHUR  E.  SMITH, 
Plainfield.  at   $7373.     Noted  June   24. 

Pine  Brook,  X.  J. —  (Official) — The  date  of  receiving  bids 
for  rebuilding  the  bridge  over  the  Passaic  River  at  Pine 
Brook  between  Morris  and  Essex  Counties  has  been  extended 
from  June  2S  until  11  a.m..  July  13.  William  E.  King,  Morris- 
town,  is  ICngr.  of  Morris  County,  and  Frederick  A.  Reimer, 
Newark,    is    Engr.    of   Essex   County.      Noted   June    17. 

+(ireensbure,  Penn.  —  The  Commissioners  of  Moreland 
Countv  have  awarded  the  contract  for  a  100-ft.  steel  bridge 
over  Big  Sewicklev  Creek  to  RINEH.\RT  BROS.,  East  Liver- 
pool,  Ohio,  at  $10,500.     C.  B.  Parkinson   is  County   Engr. 

HarrUhurfc,  Penn. — Press  reports  state  that  bids  will  be 
received  until  July  21  by  the  Commissioners  of  Dauphin 
Countv  for  the  construction  of  a  concrete  bridge  over  the 
tracks  of  the  Philadelphia  &  Reading  Ry.  at  19th  St.  It  will 
have  a   24-ft.    roadway   with  a   6-ft.   sidewalk   on   each   side. 

HarriNburg:,  Penn. — The  property  owners  of  Allison  Hill,  a 
suburb  of  Harrisburg,  are  interested  in  a  movement  to  build  a 
bridge  over  the  tracks  of  the  Pennsylvania  R.R.  at  Walnut 
St.  A  petition  is  being  prepared,  asking  the  City  Commis- 
sioners to  submit  a  bond  issue  of  $300,000  for  this  purpose  to 
the  voters  at  the  November  election. 

fiercer,  Penn. — Bids  will  be  received  until  July  19  by  H. 
C.  Comstock,  Controller  of  Mercer  County,  Mercer,  for  the 
construction  of  eight  bridges  in  vai'ious  townships.  Lewis  E. 
Burnside,   Grove  City,  is   County   Engr. 

\'orristo«-n,  Penn. —  (Official) — Bids  \vill  be  received  until 
11  a.m..  July  9,  by  the  Board  of  Commissioners  of  Montgomery 
County  for  the  construction  of  three  new  bridges  and  the 
repair  of  two,  in  various  townships.  Jolin  N.  Jacobs  is  County 
Controller. 

Pittsburgh,  Penn. —  (Official) — Bids  %vill  be  received  until 
noon,  July  16,  by  Hyatt  M.  Cribbs,  Controller  of  Allegheny 
County,  for  bridge  work,  as  follows:  Construction  of  tw'O 
reinforced-concrete  elliptical  arches  in  Richland  and  Moon 
Townships;  extension  of  Arch-Bridge  No.  1,  Kilbuek  Run, 
Glentield  Borough:  diversion  of  Pine  Creek,  eliminating  County 
Bridges  17  and  IS  in  Shaler  Township.  J.  G.  Chalfant,  Room 
SOS,  Court  House,  is  County  Engr. 

Sorry  C.  H.,  Va. —  (Official) — Bids  will  be  received  until 
noon,  July  13.  by  the  Clerk  of  the  Circuit  Court  of  Surry 
County  for  the  construction  of  three  steel  bridges,  one  each 
over  judkins  Run.   College  Run  and  the  Blackwater  River. 

Moondsville,  W.  Va. — Bids  will  be  received  until  July  22  by 
the  Commissioners  of  Marshall  County  for  the  construction 
of  either  a  concrete  bridge,  or  a  steel  bridge  with  concrete 
abutments,  across  the  mouth  of  Lynn  Camp  Run  at  Fish 
Creek  in  Meade  District. 

+MarsliaII,  X.  C. —  (Official) — The  Commissioners  of  Madison 
County  opened  bids  June  22  for  the  construction  of  a  steel 
bridge,  as  follows:  SOUTHERN  BRIDGE  CO..  Birmingham, 
Ala.,  $16,842,  (awarded  contract):  Nashville  Bridge  Co.,  $17,- 
895;  Virginia  Bridge  &  Iron  Co.,  $20,110:  Vincennes  Bridge  Co., 
$19,113:  Roanoke  Bridge  Co.,  $19,209.  J.  B.  Clingman  is 
County  Engr. 

Lexington,  Ky. — The  Fiscal  Court  of  Fayette  County  is 
considering  the  construction  of  a  new  bridge  across  the  Ken- 
tucky River  between  Fayette  and  Madison  Counties.  F.  A. 
Bullock    is   County   Judge. 

+Cincinnati,  Ohio — (Official) — The  Department  of  Public 
Service  has  awarded  contracts  for  rebuilding  and  repairing 
bridges  in  Mt.  Washington,  and  Bridges  Nos.  1  and  2  on 
Crawford  Ave.  to  THOMAS  A.  MURRAY.  Cincinnati,  at  $27S0, 
and  RUNCK  &  BRO.,  Cincinnati,  at  $2460,  respectively.  Noted 
May  27  and   June   3. 

+Cincinnati,  Oliio — (Official) — The  Board  of  Commissioners 
of  Hamilton  County  has  awarded  the  contract  for  the  con- 
struction of  a  culvert  in  Cincinnati  Ave.,  Miami  Township, 
to  the  CLEARY-WHITE  CONSTRUCTION  CO.,  care  of  A.  J. 
Brehm,  Cincinnati,  at  $5452.  Other  bidders  were:  L.  Eid 
Concrete  Steel  Co.,  $7001;  Gordon  Engineering  Co.,  $6870; 
Welling  &  Franz,  $7884;  R.  C.  Baksley,  $6742;  John  Ruebel 
Contracting  Co.,  $7341;  William  Nickoson,  $6360;  M.  Hanlon, 
$7714;  J.  J.  Foley,  $5471.     Noted  June  10. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  July  19, 
by  the  Commissioner  of  Purchases  and  Supplies,  Room  511, 
City  Hall,  for  the  construction  of  two  concrete  culverts  on 
the  Woodland  Hills-Garfield  Blvd.,  and  for  iron  fencing  at 
the  East  93rd  St.  bath  house  and  Brookside  Park. 


+Hnniilton,  Ohio — The  Board  of  Commissioners  of  Butler 
County  has  awarded  the  contract  for  the  construction  of  the 
new  Columbia  Bridge  over  the  Great  Miami  River  at  Wood  St. 
to  the  A.  J.  YAWGER  CO.,  Indianapolis,  Ind.,  at  $96,000.  Noted 
May   211. 

YuuuKMtowu,  Olilo — (Official) — Bids  will  be  received  until 
10  a.m.,  July  21,  by  the  Board  of  Commissioners  of  Mahoning 
County  for  the  construction  of  a  bridge  in  Green  Township. 
Frank   H.  Vogan   is  Clk.   of  Comrs. 

Bruxll,  Ind. — The  Board  of  Commissioners  of  Clay  County 
has  petitioned  the  County  Council  for  an  appropriation  to 
build  six  reinforced-concrete  bridges  to  cost  from  $800  to 
$2000  each.  W.  O.  Graeser  is  County  Audr.  George  Sheehan 
is  County  Surv. 

IndinnapoIlH,  Ind. — It  is  reported  that  the  Board  of  Public 
Works  and  the  Commissioners  of  Marion  County  will  cooperate 
in  the  construction  of  two  additional  spans  for  the  West 
Washington  .St.  Bridge  over  the  White  River,  which  is  now 
under  construction.  The  estimated  cost  of  the  two  spans  Is 
$110,000.      Noted   July   23,    1914. 

Kichnioud,  Ind. — It  is  reported  that  the  Commissioners  of 
Wayne  County  will  soon  ask  bids  for  the  construction  of  a 
double-arch  concrete  bridge  across  the  Whitewater  River 
connecting  North  12th  St.  and  Middleboro  Pike.  It  will  cost 
about  $15,000. 

Richmond,  Ind. — The  County  Engineer  is  preparing  plans 
for  ttie  construction  of  new  tiridges  at  South  G  and  South  E 
St.,  Richmond.  The  G  St.  Bridge  will  be  725  ft.  long,  and  is 
estimated  to  cost  $167,475.  The  E  St.  Bridge  will  be  600  ft. 
long,  and  will  cost  about   $141,000. 

Annnivnn,  III. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  July  15,  l)y  the  Town  Commissioners  of  Highways  for 
steel  joists  and  oak  floors  on  existing  steel  bridge,  120-ft. 
span  and  14-ft.  roadway.  James  H.  Reed,  Cambridge,  is  Supt. 
of  Highways  of  Henry   County. 

Webster  City,  lona — It  is  reported  that  bids  will  be  re- 
ceived in  Julv  for  the  construction  of  concrete  bridges  and 
culverts  to  cost  about  $35,000.  F.  H.  Austin  is  Engr.  C. 
Peterson  is  Audr.  of  Hamilton  County.     Noted  June  10. 

Austin,  Minn. —  (Official) — Bids  will  be  received  until  4  p.m., 
July  12,  by  O.  J.  Simmons,  Audr.  of  Mower  County,  for  the 
construction  of  one  50-ft.  and  one  40-ft.  through-girder  bridge 
to  be  built. in  the  Towns  of  Windom  and  Red   Rock  . 

St.  James,  Minn. — Bids  will  be  received  until  July  19  by 
John  C.  Jensen.  Audr.  of  Watonwan  County,  for  the  construc- 
tion of  steel  and  reinforced-concrete  bridges.  The  estimated 
cost  is  $20,000.  J.  H.  A.  Bratz,  312  Commercial  Bldg.,  St.  Paul, 
is  Engr. 

Girard,  Kan. — Plans  have  been  submitted  for  the  approval 
of  the  Attorney  General.  Topeka,  for  steel  and  reinforced- 
concrete  bridges  to  cost  about  $15,000.  W.  E.  Robson  is  Engr. 
ot   Crawford  County.      C.   E.   Everett   is  County  Clk. 

Great  Bend,  Kan. — The  Board  of  Commissioners  of  Barton 
County  has  adopted  a  resolution  to  appropriate  $20,000  for 
the  construction  of  a  concrete  bridge  across  the  Arkansas 
River  south   of   Ellinwood. 

Holton,  Kan. —  (Official) — Bids  will  be  received  until  July 
15  bv  the  Commissioners  of  Jackson  County  for  the  construc- 
tion of  one  50-,  one  60-  and  one  70-ft.  bridge.  This  is  a 
postponement  of  bids  first  advertised  for  June  25.  W.  H. 
Webster  is  County  Clk.     Noted  June  17. 

Kansas  City,  Kan. — It  is  reported  that  the  Commissioners 
of  Wyandotte  County  will  ask  bids  in  about  30  days  for  the 
construction  of  the  Central  Ave.  Viaduct  over  the  Kaw  River. 
The  present  double-deck  structure  will  be  replaced  by  a 
single-deck  bridge  with  a  27-ft.  roadway  and  double  car 
tracks.  The  estimated  cost  of  the  bridge  and  its  approaches 
is  $450,000.  The  total  length  will  be  about  2200  ft.  R.  L.  Mc- 
Alpine  is  (jounty  Engr.     Noted  May  27. 

Topeka,  Kan. — Press  reports  state  that  bids  will  be  asked 
at  once  for  the  construction  of  a  three-span  reinforced-con- 
crete bridge  over  Shunganunga  Creek  on  Kansas  Ave.  It 
will  cost  approximatelv  $18,000  of  which  the  Topeka  Ry.  Co. 
will  pay  a  part.     W.  G.  Tandy  is  Bridge  Comr.      Noted  Jan.  7. 

Topeka,  Kan. — Plans  are  being  prepared  by  the  city  for  a 
three-span  reinforced-concrete  bridge  across  Shunganunga 
Creek  on  Lincoln  St.  Bids  for  its  construction  will  probably 
be  asked   in   the   fall.      J.   E.   House   is   Mayor. 

+AVelIinKton,  Kan. — A  contract  for  the  construction  of  two 
reinforced-concrete  bridges  has  been  awarded  to  the  TOPEKA 
BRIDGE    &    IRON   CO.,    Topeka,   at    $5470. 

AVatertown,  S.  D. — Bids  will  be  received  until  4  p.m..  July 
20.  bv  the  Board  of  Commissioners  of  Codington  County  for 
the  construction  of  three  steel  bridges.  M.  A.  Hockman  is 
County  Bridge  Supvr. 

AVilliston,  X.  D. — Bids  will  be  received  until  1:30  p.m..  July 
15,  by  the  Commissioners  of  Williams  County  for  bridge  con- 
sti'uction  for  a  period  of  one  year  from  date  of  contract.  M. 
H.    Aaen   is  County   Audr. 

Carrollton,  Mo. — A  special  election  will  soon  be  held  in 
Carroll  Countv  to  vote  on  the  question  of  issuing  $200,000  in 
bonds  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  bridges. 

Kansas  City,  Mo. — It  is  reported  that  bids  are  being  re- 
ceived by  the  Commissioners  of  Jackson  County  for  the  con- 
struction of  a  concrete  viaduct  over  the  tracks  of  the  Chicago 
&  Alton  R.R.  at  15th  St.  The  estimated  cost  is  $35,000,  of 
which  the  railway  will  pay  60%.  Allen  0.  Southern  is  County 
Engr. 

St.  Louis,  Mo. — Bids  were  received  by  the  Board  of  Public 
Service  on  June  29  for  about  24,000  tons  of  structural  steel 
for  the  Illinois  approacli  of  the  Municipal  Bridge  as  follows, 
per  pound:  Fort  Pitt  Bridge  Works,  2.35c.;  American  Bridge 
Co.,  2.165c.  (probably  awarded  contract):  Pennsylvania  Steel 
Co..  2.25c.;  Cambria  Steel  Co.,  2.175c.;  King  Bridge  Co.,  2.45c.; 
McClintic-Marshall  Co.,  2.445c.;  Phoenix  Bridge  Co.,  2.59c. 
Noted  June   17. 

Dallas,  Tex. — (Official) — Plans  are  not  yet  completed  for 
the  construction  of  a  900-ft.  bridge  across  the  Trinitv  River 
at  Commerce  St..  Dallas.  The  estimated  cost  is  $135,000.  J. 
F.  W'itt  is  Countv  Engr.     Noted  June  2'4  and  July  1- 
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+DallnN,  Tex. — The  Commissioners  Court  of  Dallas  County 
has  aw.-irded  the  contract  tor  completing  the  Trinity  Heights 
Bridge  to  the  MISSOURI  VALLEY  HKtDGE  &  IRON  CO.. 
Leavenworth.  Kan.  The  original  contract  for  this  work  was 
awarded  to  Hess  &  Skinner  which  has  given  it  up. 

HempNtend,  Tex. — The  Business  League  of  Hempstead  is 
promoting  a  plan  to  rebuild  the  bridge  across  the  Brazos 
River.  The  estimated  cost  of  the  work  is  from  $30,000  to 
$12,000. 

+Rockport,  Tex.— A  contract  for  building  the  Bayside 
Bridge  over  Puerto  Bay,  to  connect  Aransas  and  Refugio 
Counties,  has  been  awarded  to  the  ALAMO  CONSTRUCTION 
CO..  San  Antonio,  at  $i;i.400.     Noted   Feb.  18. 

TeeniuNoli,  Okln. — Bids  will  be  received  until  3  p.m.,  July 
21,  by  the  Commissioners  of  Pottawatomie  County  for  bridge 
construction  as  follows:  One  steel  bridge  across  the  North 
Canadian  River  at  Beard  St.,  Tecumseh;  one  24-ft.  bridge;  four 
30-ft.  bridges  and  eight  50-ft.  bridges,  all  to  be  of  steel  with 
16-ft.  roadways.  J.  Krouch  is  Chn.  of  Comrs.  R.  C.  Green  is 
Clk. 

Senttle,  'Wash. — Bids  will  be  received  until  11  p.m.,  July  20, 
by  the  Commissioners  of  King  County  for  the  construction  of 
the  Duwamish  Bridge.  The  estimated  cost  is  $30,000.  Byron 
Phelps  is  Clk.  of  Comrs.     A.  P.  Denton  is  County  Engr. 

Tillniuook,  Ore. — The  City  Council  has  approved  plans  pre- 
pared bv  the  Citv  Engineer  for  a  new  bridge  across  Hoquar- 
ton  Slough.      Noted  Mar.   IS. 

I.OS  AneeleN,  Calif. — The  city  and  Los  Angeles  County  h.ave 
appointed  a  committee  to  promote  the  construction  of  a  rein- 
forced-concrete  viaduct  from  Mission  Rd.  to  the  Plaza.  The 
estimated  cost  is  $750,000.  R.  W.  Kelly,  Chn.,  L.  R.  Alderman. 
M.  A.  Marcotte,  J.  W.  Seras  and  George  Archer  form  the  Com. 
in-Charge. 

■A'+Needles,  Calif. — It  is  reported  that  the  contract  for  the 
interstate  bridge  across  the  Colorado  River  at  Topock.  Ariz., 
has  been  awarded  to  the  KANSAS  CITY  STRUCTURAL 
STEEL  CO.,  Kansas  City.  Mo.     List  of  bidders  noted  July  1. 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  19,  by  the  State  Highway  Commission,  Forum 
Bldg.,  for  tlie  construction  of  five  reinforced-concrete  bridges 
in  Shasta  County,  and  a  532-ft.  bridge  across  the  Sacramento 
River  near  Dunsmuir,   Siskiyou  County. 

I^San  Francisco,  Calif. — Bids  were  received  June  23  by  the 
Board  of  Public  Works  for  the  construction  of  a  Strauss  trun- 
nion bascule  bridge  over  the  Channel  St.  waterway,  (a)  sub- 
structure; (b)  superstructure;  (c)  bridge  complete.  The  bid- 
ders were:  A.  H.  Scherzer  Rolling  Lift  Bridge  Co.,  (b)  $48,628; 
F.  Rolandi,  (a)  $67,000,  (c)  $117,000;  Tibbitts  Pacific  Co.,  (a) 
$46,877,  (b)  $48,500.  (c)  $92,877;  MacArthur  Bros,  Co..  (a)  $59,- 
130,  (c)  $106,421;  Pacific  Rolling  Mill  Co.,  (b)  $43,900;  Thom- 
son Bridge  Co.,  (a)  $37,147,  (b)  $47,140,  (c)  $S4.2S7;  Dyer  Bros., 
(b)  $45,000;  Lindgren  Co.,  (a)  $58,880;  (b)  $50,500;  (c)  $107,- 
700;  W.  E.  Dawson,  (a)  "55,993:  Ross  Construction  Co.,  (b) 
$48,783;  Healv  Tibbitts  Construction  Co.,  (a)  $45,217,  (b)  $50,- 
824,  (c)  $94,421;  California  Construction  Co.,  (b)  $43,700;  (c) 
$102,833.     Noted  June   10. 

+San  Franeiseo,  Calif. — (Official) — The  Board  of  Public 
Works  has  awarded  the  contract  for  the  construction  of  the 
Channel  St.  Bridge  to  the  THOMSON  BRIDGE  CO.,  103  Main 
St.,   San   Francisco,   at    $84,287    for   the    complete    structure. 

+Santa  Barbara,  Calif. — The  City  Trustees  have  awarded 
the  contract  for  the  construction  of  a  reinforced-concrete 
bridge  over  Mission  Creek  to  the  BOARDMAN  CONSTRUC- 
TION CO..  Story  Bldg..  Los  Angeles,   at  $6760.     Noted  June  17. 

+Scotia,  Calif. — The  Board  of  Supervisors  of  Humboldt 
County.  Eureka,  has  awarded  the  contract  for  the  construc- 
tion of  a  650-ft.  steel  bridge  across  the  Eel  River  to  the 
MKRCER-FRASER  CO.,  Eureka,  at  $55,160.  A.  J.  Logan  is 
County  Engr. 

+Brantford,  Ont. —  (Official) — The  County  Council  of  Brant 
County  has  awarded  contracts  for  the  construction  of  abut- 
ments and  steel  superstructures  of  two  60-ft.  bridges  to 
GEORGE  THOMPSON,  Brantford,  at  $3000,  and  the  HAMILTON 
BRIDGE  CO.,  Hamilton,  at   $2687   respectively. 

LiocuMt  Hill.  Ont. — Plans  have  been  prepared  by  E.  A.  James, 
57  Adelaide  St..  E.,  Toronto,  for  a  high  level  bridge  over  the 
Little  Rouge  River.  The  estimated  cost  is  $18,000  for  rein- 
forced-concrete or  $20,000  for  a  steel  bridge. 

+Vancouver,  B.  C. — The  City  Council  has  awarded  contracts 
for  the  repair  of  the  Connaught  Bridge  to  COUGHLAN  & 
SONS.  Vancouver,  for  furnishing  the  steel  and  to  the  COAST 
CONTR.\CTING  CO.,  16  Hastings  St.,  E.,  Vancouver,  for  dis- 
mantling and  erection.  The  city  will  supply  rails,  and  furnish 
and  lay  wood  block  pavement.     List  of  bidders  noted  June  24. 

WATER     SUPPLY — IRRIGATION 

Athol,  .MaNH. —  (Official) — We  have  been  advised  that  the 
city  will  not  build  the  proposed  3.000.000-gal.  reservoir  this 
year.     Herbert  L.  Hapgood  is  Supt.  Water  Dept.     Noted  July  1. 

PIttNlield,  Maxs. — An  appropriation  of  $40,000  has  been 
made.  The  proceeds  will  be  used  for  the  construction  of  addi- 
tional filter  beds.  An  appropriation  of  $6500  has  also  been 
made   for  the   construction   of  a  water   main   to   Cottsville. 

"Warren,  MaHH. — The  citizens  at  a  recent  meeting  voted  in 
favor  of  constructing  a  water  system  at  an  estimated  cost  of 
$100,000.  Joseph  S.  Hastings  is  one  of  the  Commissioners. 
Noted  Mar.  4  and  Apr.  29. 

-A^BinKhnmton.  N.  Y. —  (Official) — Bids  will  be  received  un- 
til 10  a.m..  July  23,  by  the  Board  of  Water  Commissioners  for 
constructing  a  750.000-gal.  covered  reservoir.  John  D.  David- 
son is  Secy.  Bd.  of  Wafer  Comrs. 

-^Hilton,  Pf.  Y. — (Official) — Bids  will  be  received  until  noon, 
July  16,  by  the  Village  Trustees  for  constructing  a  water  sys- 
tem. C.  P.  Cooper  is  Clk.  and  H.  C.  Kittredge,  Rochester,  is 
Engr.     Noted  June  10  and  17. 

nion,  N.  Y. — Bids  will  be  received  until  July  9  by  the 
Board  of  Water  Commissioners  for  furnishing  about  ZVz  miles 
of  10-in.  c.-i.  water  mains  and  for  constructing  a  concrete 
diverting  dam,  intake  chamber  and  gate  house.  George  R. 
Kussell  Is  Secy.     Noted   May  6  and  June  17. 


♦•New  Y'ork,  N.  Y. —  (Official) — The  contract  has  been 
awarded  to  the  GUARANTEE  CONSTRUCTION  CO.,  140  Cedar 
St.,  New  York,  at  $21,480.  for  constructing  a  coagulant  plant 
in  Mt.  Pleasant  under  Contract  No.  159.  Noted  June  10  and 
July   1. 

+New  York,  N.  Y. — (Official) — The  contract  has  been 
awarded  to  the  CONCORD  CONSTRUCTION  CO.,  38  Park 
Row,  New  York,  at  $22,565,  for  furnishing  and  installing 
bronze  or  steel  ladders  and  nozzles  and  ladders.  Noted  June 
10  and  July  1. 

*Totowa,  N.  J. —  (Paterson  post  office)  —  (Official) — Bids 
will  be  received  until  8:15  p.m.,  July  19.  by  Walter  R.  Hudson, 
Mayor,  and  Borough  Council,  for  constructing  a  water-works 
distributing  system.  Linden  Redman  is  Borough  Clk.  Noted 
Feb.    11. 

Wenonah,  N.  J. — Improvements  will  be  made  to  the  water 
system  at  an  estimated  cost  of  $8000. 

•AVoodhnry,  N.  J — (Official) — Bids  will  be  received  until 
8  p.m..  July  27.  by  Arthur  Starr,  City  Clk.,  for  making  addi- 
tion to  the  brick  pumping  station,  and  furnishing  and  install- 
ing water  tube  boilers,  high  service  pumping  machinery  and 
a  brick  chimney. 

Connellsville.  Penn. —  (Official) — The  filter  plant  of  the 
Connellsville  Water  Co.  will  be  remodeled.  Plans  have  been 
approved  by  the  State  Department  of  Health. 

Honesdale,  Penn. —  (Official) — Plans  have  been  approved 
by  the  Department  of  Health  for  the  extension  of  the  dis- 
tributing system  of  the  Honesdale  Water  Co. 

Jersey  Shore.  Penn — (Official) — The  State  Department  of 
Health  has  approved  plans  of  the  .lersey  Shore  Water  Co.  for 
the   construction   of  a  rapid    sand    filti-ation    plant. 

LanKliorne,  Penn. —  (Official) — The  Langhorne  Spring  Wa- 
ter Co.  has  had  plans  approved  by  the  State  Department  of 
Health  for  the  construction  of  a  rapid  sand  filtration  plant. 

Linesville,  Penn. —  (Official) — Extensions  will  be  made  to 
the  distributing  system  of  the  Bunday  Water  Co.  Plans  have 
been  approved  by  the  State  Department  of  Health. 

Mt.  Carniel,  Penn. —  (Official) — Extensions  will  be  made  to 
the  distributing  system  of  the  Bear  Gap  Water  Co.  Plans 
have  been  approved  by  the   State   Department  of  Health. 

Morris^llle,  Penn. — The  Borough  Council  will  soon  call  a 
special  election  to  vote  on  the  question  of  issuing  $20,000  in 
bonds,  the  proceeds  of  which  ^vill  be  used  for  the  construc- 
tion of  a  filtration  plant.     Noted  June  10. 

Oil  City,  Penn. —  (Official) — Extensions  will  be  made  to  the 
distributing  system,  plans  for  which  have  been  approved  by 
the  State  Department  of  Health. 

Stroudsbnrg,  Penn. —  (Official) — The  Stroudsburg  Water 
Supply  Co.  has  had  plans  approved  by  the  State  Department 
of  Health  for  the  construction  of  a  temporary  disinfection 
apparatus. 

•  Clayton,  Del. —  (Official) — Bids  will  be  received  until  8 
p.m..  July  15.  by  the  Town  Council  for  the  construction  of 
water  and  sewer  s.vstems  and  a  disposal  plant.  W.  R.  Clem- 
ents is  Secy.  Council. 

Dover,  Del. — According  to  press  reports  the  Frederica  Wa- 
ter &  Ice  Co.  has  been  incorporated  with  $25,000  capital.  The 
company  will  construct  a  water  system  and  an  ice  plant. 
Fremont  W.    Frankhouser,    Reading,   Penn.,   is   interested. 

+Milton,  Del. — The  contract  has  been  awarded  to  WIL- 
LIAM CONFEI>L.  Milton,  at  $18,500,  for  constructing  a  water 
system.     Noted  May   6. 

-^Baltimore,  Md. —  (Official) — Bids  will  be  received  until  11 
a.m.,  July  14,  by  the  Board  of  A^vards  for  furnishing  and 
erecting  a  20,000.000-gal.  centrifugal  pump  and  electric  power 
equipment  for  the  Eastern  pumping  station.  Robert  L.  Clem- 
mitt  is  Act.   Water   Engr.      Noted   June    24. 

Wheeling,  W.  \a. — The  Citv  Council  has  received  a  report 
from  C.  C.  Smith  and  C.  B.  Cooke.  City  Engr.,  estimating  the 
cost  of  installing  a  water  well  filtration  system  at  $189,350, 
and  of  102  wells  in  place  $45,437.     Noted  June   10. 

+Whlte  Sulphur  SpriuKS,  \V.  Va. — The  contract  has  been 
awarded  to  W.  E.  CARTER,  Richmond,  Va.,  at  $8245,  for  con- 
structing   water    and    sewer    systems.      Noted    Apr.    1. 

I^eesbure,  Ga. — The  city  will  lay  about  2V2  miles  of  6-  and 
S-in.  water  mains  and  construct  two  wells  with  a  50,000-gal. 
tank.      W.    F.    King    is    City    Clk.      Noted   June    17. 

Nicholls,  Ga. — According  to  press  reports  W.  Byck,  Way- 
ci'oss,  has  been  granted  a  franchise  by  the  City  Council  for 
the  construction  of  a  water  system  and  electric-light  plant. 

Tennille,  Ga. — Plans  are  being  prepared  by  Crook  M.  Kan- 
neau.  Macon,  for  the  construction  of  water,  sewer  and  elec- 
tric-light   systems. 

Ft.  Meade,  Fla. — All  bids  received  June  15  for  the  pur- 
chase of  $58,000  in  bonds,  part  of  which  was  to  have  been 
used  for  the  construction  of  a  water  system,  have  been  re- 
jected. New  bids  will  soon  be  received  in  connection  with 
bids    for   the    construction   of  a   water    system.     Noted   June   3. 

Ashland,  Ala. — The  city  will  construct  a  water  system. 
About  four  miles  of  4-,  6-  and  S-in.  c.-i.  pipe  and  150,000-gal. 
reservoir  will  be  required.  H.  L.  Adair  is  Mayor  and  Edgar  B. 
Kay.  Tuscaloosa,   is  Engr. 

Clarksdale,  Miss. — Bonds  for  $150,000  have  been  voted.  Part 
of  the  proceeds  will  be  used  for  the  extension  of  the  water 
system.      Noted    May    27. 

Koseiusko,  Miss. — Bonds  for  $30,000  have  been  voted  by  the 
citizens,  the  proceeds  will  be  used  for  the  construction  of 
water  and  electric-light  systems. 

Bogalusa,  L.a. — An  election  will  probably  be  held  to  vote 
on  the  question  of  issuing  $200,000  in  bonds,  part  of  the  pro- 
ceeds of  which  will  be  used  for  the  purchase  and  improvement 
ot  the  water  system. 

^-Cleveland,  Ohio — The  contract  has  been  awarded  to  SAN- 
FORD  RILEY  STOKER  CO..  Ltd..  Worcester,  Mass.,  at  $19,000, 
by  the  Board  of  Control  for  installing  stokers  for  the  Division 
Ave.   pumping   station. 
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-^I'nrlN,  111 (Official) — Bids  will  be  received  until  10  a.m.. 

July  22.  by  the  City  Council  for  constructing  a  rapid  sand 
filter  plant  at  the  water-works.  Simon  Ris-ser  is  Comr.  oT 
I'ub.    I'ropcrty. 

KenoMlin.  Wis. — All  bids  received  June  14  for  constructing 
lO.OUO  ft.  of  42-in.  c.-i.  water  intake  main,  have  been  re- 
jecttd.     Noted  May   27  and  June  24. 

(irinnell.  Iowa — (Otlicial) — Bids  will  be  received  until  2 
p.m..  July  17.  by  A.  C.  Huiriman,  City  Clk..  for  making  ex- 
tensions to  tlie  water  system.  Charles  P.  Chase,  Clinton,  is 
Engr. 

Kcota,  Iowa — (Official) — Bids  will  be  received  until  2  p.m., 
July  20,  by  the  Council  for  constructing  a  water  system. 
Ch.-irlfs  P.   Chase,    Clinton,    is   Engr. 

ItiverMlile,  Iowa — (OlHcial) — Bids  will  be  received  until  3 
p.m.,  July  15,  by  the  Council  for  constructing  a  water  system. 
Charles  P.  Chase,  Clinton,  is  Kngr. 

SabPtlin,  Kaa. —  (Official) — The  citizens  defeated  the  bond 
election  for  $65,000.  the  proceeds  of  which  was  to  have  been 
used  for  the  construction  of  a  water  system.     Noted  June  17. 

Uiuaha,   Nel> The    construction    of  a   24-in.    pipe    line   from 

3fith  to  4Sth  St.  will  be  recommended  to  the  Board  of  Works 
by   W.  Howell,   Mgr.   Water-Wks. 

+l':ureka,  Mont.  —  The  contract  has  been  awarded  to 
BOOMKR  &  HUGHES,  Spokane,  Wash.,  at  about  $100,000  for 
constructing  canals  for  the  Glen  Lake  irrigation  project. 

KIrkNville,  Mil. — The  city  will  not  hold  an  election  to  vote 
on  the  question  of  issuing  $70,000  in  bonds,  the  proceeds  of 
which  was  to  have  been  used  for  the  rebuilding  of  the  wa- 
ter system.     Noted  June   24. 

St  Louis,  Mo. — Bids  will  be  received  until  July  9  by  E.  R. 
Kinsey.  Pres.,  Bd.  of  Pub.  Ser.,  for  installing  two  350-hp. 
Heine  type  boilers  at  the  high  service  pumping  station  No.  2, 
Bissell's  Point. 

St.  Lonis,  Mo. — An  appropriation  of  $430,000  will  probably 
be  made  by  the  Board  of  Public  Service  for  the  rebuilding 
of  the  Compton  Hill  reservoir. 

St.  Louis,  Mo. — Bids  have  been  received  for  furnishing  2595 
tons  of  c.-i.  water  pipe  from  the  American  Cast  Iron  Pipe  Co., 
at  $60,693,  and  the  United  States  Cast  Iron  Pipe  Co.,  $59,525. 

Benton,    Ark (Official) — Bids    will    be    received    until    10 

a.m.,  July  15,  by  the  Commissioners  of  Water-Works  Improve- 
ment District  No.  1  and  Sewer  Improvement  District  No.  1 
for  constructing  water  and  sewer  systems.  Plans  are  on 
file  with  the  J.  B.  McCrary  Co.,  Atlanta,  Ga.  and  Little  Rock, 
Ark. 

+Harri.son,  Ark. —  (Official) — The  contract  has  been  award- 
ed to  SQUIRE  ELECTRIC  &  CONSTRUCTION  CO..  Kansas  City, 
Mo..  $43,500.  for  constructing  a  water  system.  Noted  Apr.  22 
and  June  3. 

Malvern,  Ark. — Bids  will  be  received  until  July  15  by  G. 
E.  Matterson.  Secy.  Improv.  Dist.,  for  constructing  a  water 
system.  W.  L.  Collie  is  City  Recdr.  The  estimated  cost  is 
$90,000.      Noted    Mar.    25. 

Mineral  'Wells,  Tex. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $74,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system  and  for 
the  purchase   of  Lake   Pinto. 

Moody,  Tex. — The  water-works  owned  by  Cormany  Bros., 
v.hich  was  recently  destroyed  by  Are,  will  be  rebuilt  at  an 
estimated  cost  of  $15,000. 

Cliandler,  Okia — Bonds  for  $5000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  the  water  system,  according  to  press  reports.  A.  B. 
Oleson  is  Mayor.     Noted  Apr.  22. 

Jones,  Okla. —  (Official) — An  election  will  be  held  to  vote 
on  the  question  of  issuing  bonds  for  the  construction  of  wa- 
ter and  electric-light  systems.  The  Benham  Engineering  Co., 
Colcord   Bldg..   Oklahoma    City,   is  Engr. 

AVellston.  Okla. — (Official) — The  Benham  Engineering  Co., 
Oklahoma,  has  been  retained  by  the  Board  of  Trustees  to  pre- 
pare plans  for  the  construction  of  a  water  system.  The  esti- 
mated   cost    is    about    $20,000. 

Logan,  I'tah — Bids  are  being  received,  according  to  press 
reports,  for  the  construction  of  a  five-mile  22-ln.  pipe  line 
and   for  a   1,000,000-gal.   reservoir. 

Seattle,  AVash. — Plans  have  been  approved  by  L.  B.  Young, 
Chn..  Bd.  of  Pub.  Wks.,  for  the  construction  of  water  mains 
in   37th  Ave.,  N.   E.     The   estimated  cost   is   $12,000. 

^Vest  Lynn,  Ore. — Bids  will  be  received  until  2  p.m.,  July 
20,  by  L.  L.  Porter,  Secy.,  West  Lynn  Water  Comn.,  for  con- 
structing a  water   system. 

AVeaverxille,  Calif. — A  flume  2^4  miles  long  will  be  con- 
structed by  the  Corona  de  Ore  Mining  Co.  to  carry  water  to 
its  mine  at  Hawkins  Bar  on  the  Lower  Trinity.  The  esti- 
mated cost  is  $25,000. 

Bathurst,  N.  B. — Bids  will  be  received  until  July  10  by  the 
Water  and  Sewerage  Committee  for  constructing  water  and 
sewer   systems   complete. 

Montreal,  due. — Bids  will  be  received  until  noon,  July  20, 
by  L.  M.  Senecal.  Secy.,  Bd.  of  Comrs..  City  Hall,  for  fur- 
nishing and  installing  underground  cables  at  the  filtration 
plant. 

Unionville,  Ont. — Plans  are  being  prepared  by  James  Hou- 
don  and  Hertzburg.  79  Adelaide  St..  E.ast  Toronto,  for  the 
construction  of  a  water  svstem.  The  estimated  cost  is  $25,- 
000. 

The  Narrows,  Man, — According  to  press  reports  an  election 
will  be  held  to  vote  on  the  question  of  issuing  $80,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  water  and  sewer  systems. 


•f-Aufirusta,  Maine — The  contract  has  been  awarded  to  E. 
PAYSON  WITHAM,  at  $4008,  for  the  construction  of  the 
Hayden   Brook   Sewer. 


+noHton,  MnsM. — The  contract  for  the  construction  of  sew- 
ers in  Temple  and  other  streets  has  been  awarded  to  ANTONY 
CIOFALO.  at  $70,525.  Other  bids  were:  Anthony  Baruffaldi, 
$72,457;  West  Koxbury  Trap  Rock  Co.,  $76,429;  Merrimack 
Construction  Co.,  $79,250;  William  Barrett  &  Co..  $82,562;  Mc- 
Carthy tt  Walsh,  $S2,S07;  Bruno  &  I'etitti,  $83,612;  Coleman 
Bros.,  $88,661;   Michael   Meehan,   $70,358.     Noted  June   10. 

Boston,  Mass. — Bids  will  be  receiveil  until  noon,  July  9,  by 
I'atrick  O'Hearn,  Act.  Comr.  of  Pub.  Wks..  for  the  construc- 
tion of  sewers  and  drains  in  Buckminster  St..  Brighton,  Cabot 
St.,  Ito.xbury,  and  in  Kittredge  St.,  West  Roxburyl 

+Iloston,  Mass. — The  contract  for  the  construction  of  the 
Mattapan  Brooii  sewer,  Dorchester,  has  been  awarded  to  the 
WEST  ROXBURY  TRAP  ROCK  CO..  at  $24,428.     Noted  June  10. 

Albany,  IV.  Y. — An  ordin.ance  h.as  been  approved  by  J.  W. 
Stevens,  Mayor,  for  the  construction  of  a  system  of  sewers 
to  stop  the  pollution  of  the  Tivoli  Lakes.  I.  Wachsman  is 
Secy.,    Bd.    of    Contract    and    Supply. 

Krnmore,  N.  Y. — The  contract  will  be  .aw.arded  about  Aug. 
1  for  the  construction  of  10,1!):!  ft.  12-  to  60-in.  of  circular 
sewers.     The  estimated  cost  is  $20,000.     Noted  May  20. 

+New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Oflficial) — The 
contract  for  the  construction  of  sewers  and  appurtenances 
in  Tyndall  Ave.  and  for  improving  the  roads  in  Mosholu  Ave. 
has  been  awarded  to  the  SPADARO  CONTRACTING  CO.,  at 
$30,461.      Noted    July    1. 

Patchogrue,  N.  Y. — Plans  are  being  prepared  by  Clyde  Potts, 
30  Church  St..  New  York,  N.  Y.,  for  the  construction  of  a  sew- 
age-disposal plant  and  approximately  14  miles  of  sewers. 

+Rorliester,  N.  Y — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  the  construction  of  sewers  in  Hol- 
lenbeck  and  other  streets  to  J(JHN  PETROSSI  CO.,  at  $67,367. 
Noted  Apr.   15. 

Camden,  N.  J. — Bids  will  be  received  until  8  p.m.,  July  19, 
by  the  Committee  on  Streets  and  Highways,  for  the  construc- 
tion of  sewers  in  Chelton,  Langham,  Empire  and  Wildwood 
Ave.  and  in  Sixth,  Carman  and  Pairview  St.  A.  B.  Sparks 
is  Chn. 

+Ir>-inp:ton,  X.  J, — The  contract  for  the  construction  of 
72-in.  sewers  in  Ball  and  Cottage  St.  has  been  awarded  to 
JOHN  DORER,  at  $18,986. 

Mayivood,  N.  J. — Bids  will  be  received  until  July  26  by  the 
Borough  Council  for  the  construction  of  a  sanitary  sewer  sys- 
tem.    Noted  June  24. 

Newark,  N.  J. — Bids  will  be  received  until  Aug.  31  by  the 
Passaic  Valley  Sewerage  Commissioners  for  the  construction 
of  the  superstructure  of  the  Meadows  pumping  station.  The 
estimated    cost    is    from    $300,000    to    $500,000. 

Xewark,  X.  J. — The  Board  of  Freeholders  contemplates  the 
construction  of  a  sewage-disposal  plant  at  the  Overbrook 
Hospital  for  the  Insane.  The  estimated  cost  is  $35,000. 
Frederic  A.  Reimer  is  County  Engr. 

Perth  Aniboy,  X.  J. — The  Board  of  Aldermen  contemplates 
the  construction  of  a  sewer  system  in  the  northern  section  of 
the  city. 

Freeport,  Penn. — .(Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  sewage 
treatment  works. 

Greenville,     Penn (Official) — The     State     Department     of 

Health  has  approved  plans  for  the  relocation  of  the  sewage 
treatment  works. 

North  Rast,  Penn. — (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  sewage 
treatment  works. 

Washington,  Penn. —  (Official). — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  lateral 
se'wer  extensions. 

+\Vilkes-Barre,  Penn. — The  contract  for  the  construction 
of  sewers  has  been  awarded  to  MICHAEL  J.  MALLORY,  Sugar 
Votch,  at   $6006. 

^Clayton,  Del, — (Official) — See  item  under  "Water  Supply- 
Irrigation." 

Baltimore,  Md. — Bids  will  be  received  until  11  a.m.,  July 
21,  by  Ch,arles  England,  Chn.  Sewerage  Comn..  for  the  con- 
struction of  Section  No.  1  of  the  Jenkins  Run  Trunk  Drain, 
Storm   Water   Contract  No.   45. 

Roekillle,  Md. — The  County  Commissioners  contemplate 
tlie  construction  of  a  sewer  system  in  the  section  drained 
by  Little  Falls  Brook,  including  Chevy  Chase,  Hills,  Somerset, 
Friendship  Heights,  Bethesda,  Edgewood,  Woodmont  and  other 
subdivisions.     The  estimated  cost   is  $83,000. 

+Riehmond,  Va. — The  contract  for  the  construction  of  the 
Canepa   St.    sewer   has   been   awarded   to   A.   W.   MAYNARD,   at 

$14,000. 

Mannineton,  W.  Va. — The  city  contemplates  the  construc- 
tion of  approximately  two  miles  of  sewers.  C.  C.  Smith,  508 
Board    of   Trade    Bldg.,    Wheeling,    is    Engr. 

White  Sulphur  Spring,  \V.  Va. — See  item  under  "Water  sup- 
ply— Irrigation." 

Boston,  Ga. — Plans  are  being  prepared  by  W.  Hopson  Good- 
loe,  Engr.,  Macon,  for  the  construction  of  a  sewer  system. 

+Richland.  Ga. — The  contract  for  the  construction  of  ap- 
proximatelv  iV"  miles  of  sewers  has  been  awarded  to  the 
J.  B.  McCRARY  CO.,  Atlanta.  The  estimated  cost  is  $15,000. 
Noted  Apr.   8. 

Tennille,   Ga. — See    item    under    "Water    Supply-Irrigation." 

Marianna,  Fla. — At  a  recent  election  the  citizens  voted  to 
issue  $18,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction   of  sewers. 

Miami,  Fla. — An  election  will  be  held  Aug.  19  to  vote  on 
the  question  of  issuing  $50,000  in  bonds.  The  proceeds  will 
be   used   for  the  construction   of  sewers.     B.   H.  Klyce   is  City 

Engr. 

Cloverdnle,  Ala. — Bids  will  be  received  until  July  27  by 
"W.  R.  McDade,  Clk.,  for  the  construction  of  storm  and 
sanitary   sewers. 
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CInrkNilnIr,  Misn. — At  a  recent  election  the  citizens  voted 
to  issue  fl&U.OliO  in  bonds.  The  proceeds  will  be  used  for 
extending  the   sewer  system. 

Meridian,  MIns, — An  election  will  be  held  July  23  to  vote 
on  the  question  of  issuing  $25,000  in  bonds.  Part  of  the 
proceeds  will  be  used  for  the  construction  of  extensions  to 
the  sanitary  sewer  system.     Noted  Mar.   IS. 

BoKnIuaa,  Ln. — The  city  contemplates  holding  an  election 
to  vote  on  the  question  of  issuing  $200,000  in  bonds.  The 
proceeds  will  be  used  for  the  purchase  of  a  sewer  system. 

+New  Orleniis*.  La. — The  contract  for  the  construction  of  a 
sewer  system  at  the  new  cotton  warehouses  has  been  awarded 
to  L.  M.  DAHLGREN,  at  $15,936.     Noted  July   1. 

+Dnytan,  Ky. — The  contract  has  been  awarded  to  J.  B. 
JIcLANE  &  CO.,  Newport,  for  the  construction  of  sewers  in 
various  streets. 

Pnilucnh,  Ky. —  (OHicial) — Bids  will  be  received  until  10 
a.m.,  Aug.  3,  by  the  Conimissioner  of  Public  Worlcs  for  the 
construction  of  the  outfall  sewer,  District  No.  3,  Contract 
No.  1.     Noted  May  20. 

Bedford.  Ohio — Bids  will  be  received  until  noon.  July  19, 
by  H.  T.  Hubbell,  Clk.,  for  the  construction  of  sewers  in 
various    streets. 

Canton,  Ohio — Bids  will  be  received  until  10  a.m.,  July  21, 
by  the  Commissioners  of  Stark  County  for  the  construction 
of  the  Domcr  Ditcli  in  Canton  Township,  open  and  tile  work. 
C.  L,.  Stoner  is  Clk. 

Ciueinnati,  Oliio — All  bids  received  June  IS  for  the  con- 
struction of  sewers  in  the  Madison ville  Sewer  District,  Con- 
Iract  Xo.  3,  have  been  rejected.  New  bids  will  be  received 
by  Philip   Fosdiek,   Dir.   of  Pub.    Ser.      Noted   June    17. 

Cincinnati.  Ohio — Bids  will  be  received  until  noon,  July  16, 
by  Philip  Fosdiek,  Dir.  of  Pub.  Ser.,  for  the  construction  of 
sewers  in  East  Third  and  Elmore  St.,  in  Hamilton,  Bruce  and 
Glenway  Ave. 

^Cleveland.  Ohio — (Official) — The  contract  for  the  con- 
struction of  sewers  in  Sandusky  Ave.  has  been  awarded  to  the 
LAKE  ERIE  PAVING  &  CONSTRUCTION  CO.,  at  $17,697. 
Noted    June    24. 

+Clevelnnd,  Oliio — (Official) — The  contract  for  the  con- 
struction of  sewers  in  West  Third  St.  and  Prospect  Ave.  has 
been  awarded  to  WILLIAM  LEHMANN,  at  $7121  and  $8914, 
respectively.     Noted  June   17. 

+Caluml>ns.  Ohio — The  contract  for  improving  and  con- 
structing an  addition  to  the  sewage-disposal  plant  has  been 
awarded  to  D.  W.  McGRATH  &  SON,  Columbus,  at  $197,996. 
Noted    June    3. 

Port.sniouth.  Ohio — It  is  reported  that  G.  S.  Wilhelm,  City 
Engr..  is  preparing  plans  for  the  construction  of  sewers  in 
the  Sunnyside   District. 

Brazil,  Ind. — Bids  will  be  received  about  July  20  by  the 
Board  of  Public  Works  for  the  construction  of  a  sanitary 
sewer  in  the  West  End,  requiring  approximately  2.S43  lin.ft. 
of  10-in.  and  3S01  lin.ft.  of  S-in.  vitrified  pipe.  P.  C.  Wilson 
is   City    Engr. 

+Indi:inn|ioliN,  Ind. —  (Official) — The  contract  for  the  con- 
struction of  the  main  drain  in  3Sth  St.  and  in  Central  Ave.  has 
been  awarded  to  the  MCLAUGHLIN  CONTRACTING  CO.,  Pitts- 
burgh,   Penn.,    at    $143,732.      Noted    June    17. 

+Muncie.  Ind. —  (Official) — The  contract  for  .sewer  con- 
struction has  been  awarded  to  WILLIAM  M.  BIRCH  CO.. 
Muncie.      Noted   July    1. 

SaKinaw,  Mich. — Bids  will  be  received  about  July  15  by 
the  d'ommissioners  of  Saginaw  County  for  the  construction 
of  two  drains,  one  nine  miles  and  the  other  seven  miles. 

Chicneo,  III. — Byrne  Bros.'  Dredging  &  Engineering  Co., 
Chicago,  at  $195,583,  submitted  the  lowest  bid  for  the  con- 
struction  of  the   Calumet   Intercepting   Sewer,    Contract   No.    2. 

+Chic:ifi;o,  III. — The  Board  of  Local  Improvements  has 
awarded  the  contract  to  the  H.  J.  McNICHOLS  CO.  for  the 
construction  of  both  sections  of  the  Argyle  St.  sewer  system. 
The   estimated   cost   is   $683,000.      Noted    July    1. 

Chicago,  III. — The  lov/est  bid  submitted  for  the  construc- 
tion of  the  Calumet  Intercepting  Sewer,  Contract  No.  3  was 
that  of  the  Bvrne  Bros."  Dredging  &  Engineering  Co.,  Chicago, 
at  $331,883.      Noted  June   10. 

Cicero,  III. — Bids  will  be  leceived  until  July  12  by  the 
Board  of  Local  Improvements  for  the  construction  of  vitrified 
pipe  sewers  in  West  18th  and  AVest  5Sth  St. 

MnrHhall,  III. — Preliminary  plans  are  being  prepared  by  W. 
Robert  Paige,  Terre  Haute,  Ind.,  for  the  construction  of  exten- 
sions to  the  sanitary  sewer  system.  Kids  will  be  received 
about  Aug.  1  by  the  Board  of  Local  Improvements. 

+Otta\va,  III. — The  contract  for  the  construction  of  the 
Madison  St.  sewer  has  been  awarded  to  the  OMAHA  CON- 
STRUCTION  CO.,   Omaha,   Neb.,   at   $4530.      Noted   June    24. 

+KeMaunec,  Wis. — The  contract  for  sewer  construction 
has  been  awarded  to  the  GREY,  ROBINSON  CONSTRUCTION 
CO.,  Kewaunee. 

Milwankeo,  Win. — (Official) — Bids  will  be  received  until 
Julv  22  bv  the  Sewerage  Commission  for  the  construction  of 
11  "reintorced-concrcte  tanks  on  pile  foundation.  The  tanks 
will  be  30  ft.  inside  diameter  by  14  ft.  deep.  This  is  the  first 
part  of  the  construction  of  the  sewage-disposal  works  which 
will  be  built  by  the  city.  T.  Chalkley  Hatton  is  Ch.  Engr. 
Noted  Apr.  29. 

+MIIwankee,  'WiM. — The  Department  of  Public  Works  has 
awarded  the  contract  for  the  construction  of  sewers  in  Hawley 
Rd.  to  A.  J.  HEWITT.  Milwaukee,  at  $4330,  and  for  the 
construction  of  sewers  in  Oreen  Bay  Ave.  and  in  44th,  45th 
and  46th  St.  at  $2100  and  $3883,  respectively. 

+^Va^|lac■a,  Wis (Official) — The  contract  for  sewer  con- 
struction in  South  Main  St.  has  been  awarded  to  C.  H.  PHIL- 
LIPS,  Waupaca.     Noted   June   17. 

Whitewater,  AViK. — (Official) — Bids  will  be  received  until 
2  p.m.,  July  12,  by  A.  N.  Savee,  City  Clk..  for  the  construction 
of  sewers. 


lienox,  Iowa — The  contract  will  be  awarded  aliout  July  15 
for  the  construction  of.  a  sewage-disposal  pl.-int  and  sewers 
T.  S.   DeLay,  Creston,  is  Engr.     Noted  Jan.   7. 

+Newton,  Iowa — (OtHcial) — The  contract  for  the  construc- 
tion of  a  sewage-disposal  plant  .and  sewers  has  been  award- 
ed to  C.  B.  REYNOLDS,  Council  Bluffs,  at  $4405.  Other  bids 
were:  J.  W.  Turner  Improvement  Co.,  Des  Moines,  $5383;  A 
W.  Merrick,  Boone,  $4766;  Elkhorn  Construction  Co.,  Fremont. 
Neb.,  $5493;  Koss  Construction  Co.,  Des  Moines,  $6027.  Noted 
June   24. 

Osden,  Iowa — The  city  contemplates  the  construction  o! 
sewers  estimated  to  cost  $45,000.  R.  B.  Reasoner,  Perry,  is 
Engr.-in-Charge. 

Sanborn,  Iowa — Bids  will  be  received  until  July  9  by  J.  H. 
McNeil,  Mayor,  for  the  construction  of  a  sewage-disposal  plant 
and  approximately  four  miles  of  sewers.  P.  A.  Edquist,  S65 
Omaha  National  Bank  Bldg.,  Omaha,  Neb.,  is  Engr.  Noted 
Apr.    1. 

AV'aterloo,  Iowa — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system  in  the  Galloway,  Hagerman  and 
Downing  additions,  also  the  construction  of  a  sewage-disposal 
plant.      C.    A.    Roby   is   City   Engr.      Noted   Apr.    22. 

+Pi|>e.'it«ne,  Minn. — The  contract  for  the  construction  of 
storm  sewers  has  been  awarded  to  G.  S.  REDMON,  Pipestone, 
at    $8366. 

Rochester,  Minn. —  (Official) — Bids  will  be  received  until 
July  12  by  the  city  for  the  construction  of  sewers.  The 
estimated  cost  is  $6700.  J.  C.  Utton  is  City  Engr.  Noted 
June   10. 

Clyde,  Kan. — Bids  will  be  received  until  5  p.m.,  July  15, 
by  J.  A.  Hawkinson,  Mayor,  for  the  construction  of  a  sewer 
system.  The  estimated  cost  is  $25,000.  E.  T.  Archer  &  Co., 
514  New  England  Bldg.,  Kansas  City,  Mo.,  is  Consult.  Engr. 
Noted  May   20. 

Umporia,  Kan. — The  city  contemplates  the  construction 
of  2  V'  miles  of  sewers.  M.  Brown  is  City  Engr.  and  F.  Smith 
is  City  Clk. 

Wyniore,  IVeb. — The  city  contemplates  the  construction  of 
a  sewer  system. 

Chotean,  Mont. — Bids  will  be  received  until  July  9  by  A. 
L.  Powers.  City  Clk.,  for  the  construction  of  sanitary  sewers 
including  5176  lin.ft.  of  8-  and  9-in.  vitrified  pipe  sewers. 
Noted   June   1. 

+  Laurel,  Mont. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  SECURITY  BRIDGE 
CO.,  Lewiston,  Idaho,  at   $14,033.      Noted  June   3. 

Jefferson  City,  Mo. — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system.  The  estimated  cost  is  $50,000. 
P.  C.  Harding  is  City  Engr.  and  Frank  Morris  is  City  Clk. 

+Mai>lewood,  Mo. — The  contract  tor  the  construction  of 
the  Maplewood  Sewer.  No.  1  has  been  awarded  to  the  CONNEY 
CONSTRUCTION  CO.,  at  $51,938.     Noted  May  27. 

+Benton,  Ark. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  J.  B.  McCRARY  CO., 
Atlanta.  Ga.     Noted  May  27. 

Moscow,  Idaho — Bids  will  be  received  until  July  12  by  J. 
R.  Strong,  City  Clk.,  for  the  construction  of  storm  sewers. 

Salt  Lake  City,  Utah — (Official) — Bonds  for  $300,000  have 
been  sold.  Part  of  the  proceeds  will  be  used  for  the  con- 
struction of  sewers.  Contracts  will  be  awarded  about  July  20. 
Noted  May   6. 

+l'h<enix,  Ariz.. — The  contract  for  the  construction  of  an 
addition  at  tlie  sewage-disposal  plant  has  been  awarded  to 
GEORiTE   TISDALE,   Phffinix,   at  $10,000. 

Forest  Grove,  Ore. — Plans  are  being  prepared  by  R.  E. 
Koon,  I'ortland,  for  the  construction  of  a  sewer  system.  The 
estimated    cost    is   $20,000.      Noted   June    10. 

Mt.  Anjtel,  Ore. — Bids  will  be  received  until  3  p.m.,  July  13, 
by  P.  N.  Smith,  City  Rtcdr.,  for  cement,  sand,  gravel,  sewer 
pipe  and  for  the  construction  of  a  sewer  system.  The  esti- 
mated cost  is  $15,000.     Noted  June  24. 

♦Portland,  Ore. — C.  G.  Randies,  at  $6514,  submitted  the 
lowest  bid  for  the  construction  of  the  Westover  Terrace 
Sewei"  System. 

Tillninuok,  Ore. — Bids  will  be  received  until  S  p.m.,  July  14, 
by  John  Aschim,  City  Recdr.,  for  the  construction  of  sewers 
and   dr.iins.      The  estimated   cost  is  $10,000. 

East  San  Dieso,  Calif. — The  city  contemplates  the  con- 
struction   of   a    sewer    system.      The    estimated    cost   is    $50,000. 

+  Saeranieuto,  Calif. — The  contract  for  the  construction  of 
Unit  No.  2  of  the  trunk  sewer  from  Freeport  Rd.  to  the  Lower 
Stockton  Rd.  has  been  awarded  to  the  CLINTON  FIREPROOF- 
ING  CO.,  San  Francisco,  at  $92,192. 

San  Diego,  Calif. — The  city  contemplates  the  construction 
of  sewers  from  Old  Town  to  Mission  Bay. 

San  Dieso,  Calif. — The  City  Council  contemplates  the  con- 
struction of  a  sewer  in  Bisbee  St.  The  estimated  cost  i.s 
$12,000. 

+San  Praneiseo,  Calif. — The  contract  for  the  construction 
of  a  sewer  in  Vermont  St.  has  been  awarded  to  the  TIBBITTS- 
PACIFIC  CO.,  at  $12,701. 

Trenton,  IV.  S. — Bids  will  soon  be  received  for  the  construc- 
tion of  sewers.  The  estimated  cost  is  $4300.  W.  Fraser  is 
Clk. 

Bathurst,  N.  B. — See  item  under  "Water  Supply — Irriga- 
tion." 

Vcrdnn,  Que. — The  city  contemplates  an  expenditure  of 
$100,000  for   the  construction  of  sewers  and  for  paving. 

Toronto,  Ont. — Bids  will  be  received  until  July  20  by  T.  L. 
Church,    Mayor,    for    sewer    construction. 

Prince  Albert,  Sask. — The  city  contemplates  the  construc- 
tion of  sanitary  sewers  in  15th  St.  The  estimated  cost  is 
$11,000.     J.  H.  Brown  is  Clk. 

Rej^ina.  Sa.sk. — The  City  Council  will  construct  sewers  esti- 
mated  to  cost   $11,000.     George  Beach  is  Clk. 
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STREETS  AND  ROADS 

llontoii,  MiiNN. —  (OfTKiaU — Bids  will  be  received  until  noon, 
July  12.  by  the  Commissioner  of  Pulilic  Works  for  construct- 
inK  a  bituminous  roadway  in  Schiller  Kd.  from  Rockland  St. 
to  Dedhani   line.   West  Roxbury. 

+BoHtan,  MiiNN. — The  contract  for  constructinpr  3700  lin.ft. 
of  road  in  Danvers  has  been  awarded  to  D.  LENEHAN,  Bev- 
erly, at  $8977.     Noted  June  24. 

+noHton,  MnsN. — The  contract  for  turnishinB  7500  bbl.  of 
Portland  cement  to  the  State  Hisrhway  Commission  has  been 
awarded  to  E.  S.  FIELDS  at  $1.18  por  bbl.  Other  bids  were: 
l>avis  \V.  Lewis,  $1.30;  Powers  Bros.,  $1.20;  J.  W.  Ramsay, 
$1.30;  Bath  I'ortland  Cement  Co.,  $1.20;  R.  O'Connell  Co.,  $1.30; 
Waldo    Bros.,    $1.30.      Noted    June    24. 

Lawrence,  Mnxx. — The  City  Council  contemplates  an  ex- 
penditure of  $31,337   for  street    improvements. 

Wnlpole.  Mnaa. —  (Official) — Bids  will  be  received  until  7;30 
p.m.,  July  12,  by  the  Town  Council  for  grading  and  surfacing 
a  number  of  streets. 

Providence,  R.  I. —  (Official) — Bids  will  be  received  until 
2:15  p.ni  ,  Jul.v  12,  by  the  Board  of  Contract  and  Supply  tor 
paving  PoMiitain  and  Empire  St.  with  wooden  block  pave- 
ment.     William  C.  Pelkey   is  Clk. 

+iInrt(oril.  Conn. — The  contract  for  constructing  approxi- 
m.atelv  N300  lin.ft.  of  stone  macadam  on  the  Riverton  Rd.  has 
been  awarded  to  JOHN  DE  MICHAEL  &  BRO.,  Torrington,  at 
$10,360.     Noted  May  20. 

+  .\eiv  York.  IV.  Y. —  (Borough  of  Bronx)  —  (Official) — The 
contract  for  paving  Fordham  Rd.  from  Webster  Ave.  to 
Harlem  River  Terrace  has  been  awarded  to  the  UVALDE 
ASPH.ALT  PAVING  CO..  at  $90,176.     Noted  June  17  and  July  1. 

♦  New  Y'ork,  X.  \'. —  (Borough  of  Bronx)  —  (Official) — See 
item  under  "Sewers." 

Xew  Y'ork.  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)— Bids 
were  received  June  30  by  L.  H.  Pounds,  Borough  Pres.,  for 
regulating  and  repaying  (a)  Lincoln  Rd.  from  Bedford  to 
Rogers  Ave.,   (b)    Pioneer  St.   from  Van   Brunt   to   Richards  St.. 

(c)  Vernon  Ave  from  Marcy  to  Tompkins  Ave.  and  Tompkins 
Ave.  from  Vernon  to  Greene  Ave.,  as  follows:  Sicilian  Asphalt 
Paving  Co.,  41  Park  Row,  (a)  $607.'"i.  (c)  $17,993;  Uvalde 
Asphalt    Co.,    (a)    $7942,    (b)    $7689,    (c)    $23,026;    Cranford    Co.. 

(a)  $7946;  Barber  Asphalt  Co.,  (a)  $7505,  (c)  $27,716;  McFar- 
lane  Contracting  Co.,  504  Park  PI.,   (b)  $6882;  J.  P.  B.  LaMarsh, 

(b)  $8341;  Rosenthal  Engineering  Co.,  (c)  $21,244.  Noted 
June   24. 

Xen-  Y'ork.  X.  Y'. —  (Borough  of  Manhattan)  —  (Official) — Bids 
were  received  June  28  by  Marcus  M.  Marks,  Borough  Pres., 
for  improving  (a)  3Sth  St.  from  Park  to  Madison  Ave.,  (b) 
62nd  St.  from  Columbus  to  Amsterdam  Ave.,  (c))  West  End 
Ave.  from  91st  to  96th  St.  and  95th  St.  from  Broadway  to  West 
End  Ave.,  (d)  36th  St.  from  10th  to  11th  Ave.,  (e)  Amsterdam 
Ave.  from  63rd  to  6Sth  St.,  as  follows:  Aztec  Paving  Co..  90 
West  St.,  (a)  $3271,  (b)  $81,289,  (c)  $19,397;  Uvalde  Asphalt 
Co.,  (a)  $3648,  (b)  $207,011,  (c)  $20,913:  Cleveland  Trinidad 
Paving  Co.,  (a)  $4219,  (b)  $158,181,  (c)  $24,361;  Sicilian 
Asphalt  Co.,  (a)  $3447.  (b)  $119,194,  (c)  $19,007;  Barber 
Asphalt  Co.,  (a)  $3969,  (b)  $126,733.  (c)  $21,432;  Asphalt  Con- 
struction Co.,  50  Church  St..   (a)   $3499,   (b)   $66,386,   (c)   $17,923; 

(d)  $12,017,  (e)  153,877;  ilatthew  Baird  Construction  Co.,  433 
East  92nd  St.,  (d)  $12,579,  (e)  $58,429;  W.  J.  Fitzgerald,  (d) 
$12,749,  (e)  $126,742;  Fitzgerald  &  Brenan,  (d)  $13,436.  (e) 
$242,374:  Rogers  &  McManus,  (e)  217,863;  Rafferty  Contracting 
Co.,    (e)    $186,938. 

Roelie.<>fer.  X.  Y'. — The  Common  Council  has  voted  to  pave 
Pitkin  St.  with  asphalt  and  Woodlawn  St.  with  brick.  The 
estimated   cost    is   $13,700. 

Cnntden.  X.  J. — Press  reports  state  that  bonds  for  $50,000 
have  been  sold,  the  proceeds  of  which  will  be  used  for  repay- 
ing a  number  of  streets. 

Elizabeth,  X.  J. — According  to  press  reports  the  Board  of 
Works  in  its  budget  for  the  present  year  has  made  an  appro- 
priation of  $20,000  for  street  improvements. 

Gattenl)erf7.  X.  J. —  (Official) — Bids  will  be  received  until 
8  p.m.,  July  19,  by  'SVilliam  J.  Bramley,  Town  Clk.,  for  regu- 
lating and  paving  Bergenline  Ave.     Noted  June   17. 

Hackensnck.  X.  J. — Bids  will  be  received  until  July  12  by 
the  Board  of  C;hosen  Freeholders  of  Bergen  County  for  im- 
proving portions  of  the  Kinderkamack  Rd.,  Piermont  Rd. 
and   Grand   Ave. 

Hoboken,  X.  J. — The  Citv  Commissioners  plan  to  repave 
River  St.  from  Hudson  PI.  to  Fourth  St..  14th  St.  from  Willow 
Ave.  to  its  eastern  boundary,  Hudson  St.  from  11th  to  14th 
St.     James  H.  Londrigan  is  Comr.  Streets  and  Pub.  Impv. 

Jersey  City,  X.  J. —  (Official) — Bids  will  be  received  until  11 
a.m.,  July  15,  bv  the  Citv  Commissioners  for  repaying  the 
Secaucas  Rd.     Michael  I.  Fagen  is  City  Clk. 

Jersey  City.  X.  J. — Press  reports  state  that  the  City  Council 
is  considering  the  improvement  of  Tonnele  Ave.  by  paving 
with  wood  on  a  concrete  base. 

Trenton,  X.  J, — Engineers  recently  finished  the  sur- 
vey of  the  proposed  Dela\vare  River  Blvd..  which  when  com- 
pleted will  rival  the  famous  drive  along  the  Hudson,  north  of 
New  York.  Tl»e  thorofare  will  be  100  ft.  wide,  and  will  be 
divided  into  two  parts,  one  for  heavy  traffic  and  the  other  for 
automobiles.  The  road  will  connect  the  cities  of  Camden 
and    Trenton. 

Middletown,  JT.  J. — Bids  will  be  received  until  July  12  by 
the  Board  of  Chosen  Freeholders  of  Monmouth  County,  Free- 
hold, for  repairing  a  portion  of  the  Red  Bank-Middletown  Rd. 
in  Middletown  Tiwnship. 

Miiiburn,  X.  J. —  («Mflcial) — Bids  will  be  received  until 
S  p.m.,  July  12,  by  the  Township  Committee  for  grading, 
draining  and  paving  Highland  Ave. 

+Xewark.   X.  J. — Contracts   have   been   awarded   for   paving 
Oraton  St.,  Richard  St.  and  Clifton  Ave.  to  the  CONTINENTAL 
PUBLIC    WORKS,    at    $5929,    $6609    and    $11,797    respectively. 
^  N'oted  May  20,  June   3   and  July   1. 

Xewark,  X.  J. — Bids  will  be  received  until  July  2S  by  the 
L  card  of  Street  and  Water  Commissioners  for  constructing 
Bound  Creek  and  Frelinghuysen  Ave 


Xewark.  N.  J. — Bids  will  be  received  until  July  22  by  the 
Board  of  Street  and  Water  Commissioners  for  paving  Conklln 
Ave.  from  Osborne  Terrace  to  about  350  lin.ft.  west  of  Sey- 
mour Ave.  and  Shadwick  Ave.  from  .leffery  I'l.  to  Reiiner  Ave. 
Newark,  .\.  J. — (Official) — Bids  will  be  received  until  July 
5   by  the   Board   of  Streets  and   Water   Commissioners   for   re- 


New  llrnnNwiek,  X.  .1. — Bids  were  received  for  resurfacing 
the  Old  Bridge  Turnpike,  as  follows:  Thomas  H.  Riddle, 
$34,674;  Utility  Construction  Co.,  $35,742;  Northern  Construc- 
tion Co.,  $36,504;  Thomas  F.   Dunlgan,   $36,503.      Noted  .\pr.   29. 

Newton,  N.  J. — Press  reports  state  that  the  Town  Committee 
contemplates  imjjroving  Spring  St.  from  the  Delaware,  Lacka- 
wanna &   Wtstirn  R.K.   to   Madison  St.    with   concrete. 

Pertli  Aniboy,  N.  J. —  (Official) — We  are  advised  that  Front 
St.  from  Market  to  Gordon  St.  will  be  improved  by  paving 
with  concrete.  The  work  will  be  done  by  the  city  forces. 
Noted  June   17. 

WeNtvllle.  X.  J.^(Official) — At  a  recent  election  the  ques- 
tion of  issuing  $50,000  in  bonds,  the  proceeds  of  which  was 
to  have  been  used  for  street  improvements  was  defeated. 
Noted   June   17. 

Berlin,  Penn. — At  the  election  held  June  30  the  citizens 
voted  in  favor  of  issuing  $8000  in  bonds,  the  proceeds  of  which 
will    be   used    for   paving   Main    St. 

+Cementon,  Penn. — -The  contract  for  constructing  a  con- 
crete road  on  Third  St.  has  been  awarded  to  E.  R.  HAWKE, 
Northampton,  at  $6000. 

Clarion,  Penn. — Bids  will  be  received  until  July  15  by  F.  M. 
Arnold,  Jr.,  Secy.  Borough  Council,  for  constructinB  brick 
and  concrete  pavements. 

Enston,  Penn. — Press  reports  state  that  the  Commissioners 
of  Northampton  County  have  voted  an  appropriation  of  $9000 
for  constructing  a  concrete  road  connecting  Easton,  Bethlehem 
and  Allentown.  Private  subscriptions  to  the  amount  of  $15,000 
have   been   received   for   the   same   purpose. 

Philadelphia,  Penn. —  (Official) — Bids  will  be  received  until 
July  13  by  the  Bureau  of  Highways  for  grading,  paving  and 
resurfacing  a  number  of  roads,  at  an  estimated  cost  of  $635,000. 

+WilkeM-Barre.  Penn. — The  contract  for  paving  Lehigh  St. 
has  been  awarded  to  MICHAEL  J.  MALLORY,  Sugar  Notch, 
at  $5631. 

+Bnltimore.  Md. — The  contract  for  paving  Camden  St.  from 
Paca  to  Eutaw  St.  with  granite  blocks  has  been  awarded  to 
the    CONSOLIDATED    ENGINEERING    CO..    at    $6595. 

Chestertown.  Md. —  (Official) — Bids  will  be  received  until 
noon,  July  13,  by  the  Commissioners  of  Kent  County  for 
constructing  a  section   of  State  Aid  Highway  in  Kent  County. 

Richmond,  Vn. — The  City  Council  plans  to  pave  Grove  Ave. 
from  the  Boulevard  to  the  city  limits. 

^Richmond.  Va. — Contracts  have  been  awarded  for  paving 
Cary  St.  to  J.  J.  CURLEY.  at  $4500;  Broad  St.  Rd.  to  A.  L. 
PHILLIPS  SONS,  at  $6000:  Hermitage  Rd.  to  L.  K.  BLACK,  at 
$10,000. 

Elkin.<a  City.  W,  \a. — The  City  Council  has  appropriated 
$40,000  for  new  pavements  on  unpaved  streets  in  the  main 
part   of  the  city, 

+l.incoln,  X".  C. — A  contract  for  constructing  20,000  sq.yd. 
of  asphaltic  concrete  pavement  has  been  awarded  to  the 
NOLL  CONSTRUCTION  CO.,  Chattanooga,  Tenn.  Noted  May 
20. 

'+\VilniinBtan.  X.  C. —  (Official) — A  contract  for  constructing 
15  miles  of  sand  clay  road  in  Northwest  Township,  Brunswick 
County  has  been  awarded  to  HENING  &  HAGEDORN,  Four 
Oaks,   at    $20,000. 

Melbourne.  Fla. — At  a  recent  election  the  citizens  of 
Brevard  County  voted  in  favor  of  issuing  $150,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  improving  and  con- 
structing roads. 

•f-Selnin,  .\la. —  (Official) — Contracts  have  been  aw-arded  for 
constructing  the  Barker's  Mill  Rd.  to  the  CENTRAL  ALAB.\M.\ 
CONSTRUCTION  CO.,  Luverne.  at  $7000,  and  the  Blablock  and 
tTniontown  Rd.  to  D.  R.  COOK  &  CO.,  Montgomery,  at  $7000. 
Noted  June  7. 

BograluHa,  La. — Press  reports  state  that  the  city  contem- 
plates holding  an  election  for  the  purpose  of  voting  on  the 
question  of  issuing  $200,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  improving  streets. 

-irXew  Orleans.  La. —  (Official) — Bids  will  be  received  until 
11  a.m.,  July  20,  bv  the  Commission  Council  for  paving  approx- 
imately 75,510  sq.yd.:  also  for  constructing  about  55,000  sq.yd. 
of  gravel  macadam   oiled  surface   roadway. 

*Xew  Orleans.  La. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Aug.  3  by  the  Commission  Council  for  paving  addi- 
tional streets.     A.  G.   Ricks  is  Comr.   Pub.   Finances. 

Byrdstown.  Tenn. — Press  reports  state  that  the  Quarterly 
Court  of  Pickett  County  has  voted  in  favor  of  issuing  $50,000 
in  bonds,  the  proceeds  of  which  w'ill  be  used  for  constructing 
roads. 

Crossville,  Tenn. — An  election  will  be  held  July  12  to  vote 
on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds  cf 
which  will  be  used  for  improving  roads  in  Cumberland  (bounty. 

Spring  Hill.  Tenn. — .A.t  the  election  held  June  26  the  citizens 
voted  in  favor  of  issuing  $10,000  in  bonds,  the  proceeds  of 
which   will   be    used   for   paving  a    number   of  streets. 

Owensboro.  Ky. — Press  reports  state  that  the  citizens  of 
Daviess  County  voted  in  favor  of  issuing  $600,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  building  100  miles  of 
rock  roads. 

+Canton.  Ohio — (Official) — Contracts  have  been  awarded 
for  paving  Deuber  Ave.  to  the  CLEVELAND  TRINIDAD  PAV- 
ING CO..  at  $49,797;  Harrisburg  Rd.  to  the  F.  A.  DOWNS  CON- 
STRUCTION CO..  at  $25,306:  Ninth  St.  to  HARRY  CORL.  at 
$22,200:  Fifth  St.  to  PETER  CHRIS.TIANSON.  at  $28,015: 
Indiana    Way    to    M.    -N'ELSON,   at   $14,320. 
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I'lncinantl.  Ohio — (Official) — Bids  will  be  received  until 
noon.  July  16,  by  Philip  Fosdick.  Dir.  Pub.  Ser.,  for  improving 
Montgomery  Rd.  from  Gilbert  Ave.  to  the  Norfolk  &  West- 
ern Ry. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  July  12,  by  Philip  Fosdick,  Dir.  Pub.  Ser.,  for  improving 
Glenway  Ave.  from  Warsaw  Ave.  to  the  wood-block  pavement 
at   West  Line   Section    36. 

Cincinnati.  Otiio- — (Official) — All  bids  received  for  repaving 
Bloody  Run  I'arkway  have  been  rejected.     Noted  June  10. 

CleveiantI,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m..  July  21,  by  E.  G.  Krause,  Clk.  of  Comrs.  of  Cuyahoga 
County,  tor  the  sale  of  $23,582  in  bonds,  the  proceeds  of  which 
will   be  for  improving  the  Chagrin   Falls-Greenville   Rd. 

+CoIiiml>n!i.  Ohio — Contracts  have  been  awarded  for  paving 
as  follows:  Main  St.  from  High  to  Parsons  St.  to  the  CLEVE- 
LAND TRINIDAD  PAVING  CO..  at  $53,945;  West  Broad  St. 
from  Sanduskv  to  Shadv  Lane  to  the  ANDREWS  ASPHALT 
PAVING  CO..  at  .$102,248;  Peters  Ave.  from  Fifth  to  Leona  Ave. 
to  B.  F.  PATTERSON,  at  $8000;  Second  St.  from  Livingston  to 
Rich  St.  to  GEORGE  GEIGLE  &  SON.  at  $10,000. 

JpfferHon,  Ohio — (Official) — Bids  will  be  received  until  noon, 
July  26.  by  W.  B.  Culp,  Village  Clk.,  for  grading  and  paving 
a   portion   of  Main   St. 

Jpromcnville,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Julv  10,  by  M.  L.  Hosier,  Clk.,  of  the  Village  Council, 
for  the  sa'le  of  ?1 8,500  in  bonds,  the  proceeds  of  which  will  be 
used  for  improving  a  portion  of  Main   St. 

+L,nltpn'o»f1,  Ohio — (Official) — Contracts  have  been  awarded 
for  p.ivinK  Matthews  Ave..  Park  Row,  Clifton  Rd.,  Forest  Rd. 
and  West  Forest  Rd.  to  the  CLEVELAND  TRINIDAD  PAVING 
CO..  Cleveland,  at  $9923,  6527.  $31,913,  $10,365  and  $8246  re- 
spectively.    Noted  June   10. 

Lorain.  Ohio — (Official) — Bids  will  be  received  until  noon, 
Julv  13,  bv  George  N.  Damon,  City  Audr.,  for  the  sale  of  $16,000 
in  bonds."  the  proceeds  of  which  will  be  used  for  improving 
certain  streets. 

Mt.  Victory,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Julv  26,  bv  Frank  Lydick,  Village  Clk.,  for  the  sale 
of  $11,300"  in  bonds,  the  proceeds  of  which  will  be  used  for 
paving  ^Iain  St. 

New  Phllndeiphia,  Ohio — (Official) — Bids  will  be  received 
until  1  p.m.,  July  19.  by  the  Commissioners  of  Tuscarawas 
County  for  improving  Section  1  of  the  Oldtown  Road  Improve- 
ment "in  Goshen  and  York  Townships.  R.  H.  Nussdorfer  is 
County    Audr. 

Silvprton,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Julv  23,  bv  A.  A.  Sprague,  Village  Clk.,  for  the  sale  of 
$8000  in  bonds,  the  proceeds  of  which  will  be  used  for  improv- 
ing a  number  of  streets. 

TiflBn,  Ohio — (Official) — Bids  will  be  received  until  noon, 
July  12,  by  William  Heller,  Dir.  Pub.  Ser.,  for  improving  a 
number  of  streets. 

■\Vapalionetn,  Ohio — Bids  will  be  received  until  July  16  for 
the  sale  of  $23,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  improving  Rapp  Pike.  F.  W.  Langhorst  is  County 
Audr. 

Westerville,  Ohio — Bids  will  be  received  until  July  16  by 
the  City  Clerk  for  improving  Winter  St.  from  State  to  Vine 
St.,  Vine  St.  from  Broadway  to  the  county  line  and  West 
Home  St.   from  State  to  West  St. 

Xenin,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Julv  20,  bv  C.  W.  Whitmer,  Dir.  Pub.  Ser.,  for  paving  Church 
and"  King  St. 

Indiana — (Official) — Bids  will  be  received  for  road  im- 
provements in  Indiana  as  follows:  Bridgeport,  until  1  p.m., 
Julv  15,  by  the  Highway  Commission  of  Bridgeport  Township 
for  constructing  three  miles  of  hard  road:  Goshen,  until  1  p.m., 
July  17,  by  the  Commissioners  of  Elkhart  County  for  con- 
structing concrete  roads  in  Harrison,  Olive  and  Concord 
Townships;  Noblesville,  until  lO  a.m.,  July  20,  by  the  Commis- 
sioners of  Hamilton  and  Marion  Counties  for  constructing  a 
countv  line  road;  Indianapolis,  until  10  a.m.,  July  30.  by  the 
Commissioners  of  Hamilton  and  Marion  Counties  for  con- 
structing a  county  line  road. 

+EvansTiile,  Ind. —  (Official) — A  contract  for  constructing 
a  rock  road  in  .Scott  Township  has  been  awarded  to  JOHN 
FRIDT.  Evansvilie,  at  $8300.     Noted  June  17. 

Gary,  Ind. — Bids  will  be  received  until  July  19  by  the  Board 
of  Public  Works  for  resurfacing  Washington  Ave.,  Section  6, 
from  11th  to  17th  Ave.  with  granite  asphalt,  at  an  estimated 
cost  of  $S215.     W.  J.   Fulton   is  City  Engr. 

Gary,  Ind. — Bids  will  be  received  until  July  12  by  the  Board 
of  Public  Works  for  resurfacing  Seventh  Ave.,  Section  1,  from 
Alley  2  West  to  Alley  2  East,  at  an  estimated  cost  of  $10,519. 

+Gary,  Ind. —  (Official) — The  contract  for  paving  Mass  St. 
■with  concrete  macadam  on  slag  foundation  has  been  a"warded 
to  M.  D.  HEINY,  Gary,  at  $6942.     Noted  June  10. 

IndianapoIiM,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m..  July  12,  by  the  Board  of  Public  Works  for  improving 
Llnwood   Ave. 

+$onth  Bend.  Ind. —  (Official) — The  contract  for  paving 
Allen  St.  has  been  awarded  to  H.  N.  BARNES,  Johnson  St., 
South  Bend,   at   $9367.      Noted   June   17. 

^Kalamazoo,  Mich (Official) — A  contract  for  constructing 

20,000  sq.yd.  of  asph,altic  concrete  pavement  has  been  awarded 
to  the  GLOBE  CONSTRUCTION  CO.,  Kalamazoo,  at  $0.85  per 
sq.yd.  Contracts  for  113,000  paving  blocks  have  not  been 
awarded.     Noted   Apr.   29. 

Cicero.  III. —  (Official) — Bids  will  be  received  until  8  p.m.. 
July  12,  by  the  Board  of  Local  Improvements  for  Improving 
61st  St.  from  12th  to  15th  St.  and  60th  St.  from  12th  to  22d  St. 
Charles  Stoffel  is  Town  Clk. 

+E:iKln,  III. —  (Official) — Bids  were  received  June  26  for  pav- 
ing North  State  St.  from  LOGAN  &  GIERTZ  CONSTRUCTION 
CO..  Elgin.  111.,  $24,360  (awarded  contract);  Illinois  Hydraulic 
Stone  &  Construction  Co.,  Elgin,  $25,310;  H.  G.  Goelitz,  Oak 
Park,  $25,240.     Noted  June  24, 


+SprinBfleld.  III. —  (Official) — Contracts  have  been  awarded 
for  road  construction  in  various  counties  as  follows:  Du  Page 
County,  Section  B,  THOMAS  B.  CUTLER,  Gary,  $4480-  Jo 
Daviess  County,  Sections  A  and  B,  EMPIRE  CONSTRUCTION 
CO.,  Des  Moines,  $99S9;  La  Salle  County,  Sections  B  and  D, 
F.  E.  BALL,  Hampshire.  $SS00,  and  W.  J.  BRENNAN,  La  Salle. 
$8027,  respectively.     Noted  June  24. 

+niaclf  River  Falls,  Wis. — The  Board  of  Public  Works  has 
awarded  the  contract  for  paving  Main,  Polk  and  10th  St.  with 
reinforced-concrete   pavement  to  J.  R.   McDONALD,   at   $12,320. 

+Dodgevilie,  Wis. — The  contract  for  paving  Diagonal  St. 
with  concrete  has  been  awarded  to  T.  W.  QUINN.  Madison, 
at   $10,495. 

Horicon,  Wis. — Bids  will  be  received  until  July  10  by  the 
City   Clerk   for   paving   streets. 

Shanano,  Wis. —  (Official) — All  bids  received  for  paving  9233 
sq.yd.  with  macadam  and  3763  lin.ft.  combined  curb  and  gutter 
have  been   rejected.      Noted   June   17. 

+Ft.  Dodge.  lona — The  contract  for  paving  First  Ave..  S., 
has  been  awarded  to  the  JOHN  A.  McGARRT  CO.,  Chicago, 
111.,   at  $38,306. 

+SIieldon,  loiva — A  contract  for  paving  nine  blocks  has 
been  awarded  to  the  DEARBORN  CONSTRUCTION  CO.,  at 
$1.21  per  sq.yd. 


St.  Paul,  Minn. — The  City  Council  plans  to  repave  University 
Ave.  from  Rice  to  Dale  St.  with  creosoted  blocks,  at  an 
estimated   cost   of   $57,514. 

Wlllmar,  Minn. — No  bids  were  received  June  25  for  con- 
structing State  Roads  Nos.  3  and  7.  Samuel  Nelson  is  Audr. 
of   Kandiyohi    County. 

Ft.  Scott,  Knn. — Press  reports  state  that  bids  will  be  re- 
ceived until  Aug.  2  by  N.  J.  Rose,  Clk.  of  Bourbon  County 
for  constructing  three  miles  of  macadam   on   Coleman   Rd. 

+GIasco,  Kan. —  (Official) — A  contract  for  constructing  con- 
crete pavement,  curb  and  gutter  on  Main  St.  has  been  awarded 
to  A.  R.  STIMSON,  Topeka.     Noted  June  10. 

Ottawa,  Kan. —  (Official) — Bids  will  be  received  until  1  p.m., 
July  10.  by  Edith  M.  Cusick,  City  Clk,,  for  grading,  curbing, 
guttering  and  paving  a  portion  of  Walnut  St.  F.  M.  Harris  is 
Mayor. 

Kalispeli,  Mont. — Press  reports  state  that  the  City  Council 
has  voted  to  construct  concrete  sidewalks  and  crosswalks  in 
Districts  Nos.  166  and  167,  at  an  estimated  cost  of  $30,850. 

Bethany,  Mo. — The  Universal  Concrete  Co.,  St.  Joseph,  Mo., 
was  the  lowest  bidder  for  paving  11,500  sq.yd.  with  concrete. 
J.  R.  McClure  is  City  Clk. 

+Kansas  City,  Mo. — The  contract  for  paving  12th  St.  has 
been  awarded  to  A.   R.   MENISE,  at   $21,921. 

+Heiena,  Ark. — The  contract  for  paving  Perry  St.  has  been 
awarded  to  the  SOUTHERN  BITULITHIC  CO.,  Nashville,  Tenn., 
at   $41,000. 

Howe,  Tex. — At  the  election  held  June  25  the  citizens  of 
Grayson  County  voted  in  favor  of  issuing  $60,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  roads. 

Longvic^v,  Tex. —  (Official) — Bids  will  be  received  until 
noon.  July  14,  by  the  Commissioners  Court  of  Gregg  County 
for  grading  and  surfacing  "with  stone  and  gravel  15  miles  of 
the  Dallas-Shreveport  Highway.  D.  K.  Caldwell  is  County 
Engr. 

Paris,  Tex. — Bonds  for  $50,000  have  been  sold,  the  proceeds 
of  which  will   be  used   for  improving  streets. 

y^San  Antonio,  Tex. —  (Official) — Bids  will  be  received  until 
4  p.m.,  July  15,  by  Fred  Fries,  City  Clk.,  for  approximately 
120,000   sq.yd.   of  paving. 

+McAIester,  Olila. — The  contract  for  paving  Third  St.  has 
been  awarded  to  JOHN  W.  ROOKS,  at  $13,593.  Noted  Oct.  8 
and  June  25. 

Tnisa,  Okla. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $100,000  in  bonds  for  improving  and  con- 
structing parks  and  boulevards.     Noted  June   24. 

+Ft.  Collins,  Colo. — The  Commissioners  of  Larimer  County 
have  awarded  the  contract  to  F.  C.  DREHER,  Denver,  at 
$16,255.  for  constructing  three  miles  of  the  Fall  River-Grand 
Lake   Highway.      Noted   June   24. 

+Ogden,  rtah — The  contract  for  paving  Madison  Ave.  from 
25th  to  2Sth  St.  has  been  awarded  to  P.  J.  MORAN,  Salt  Lake 
City,  at  $28,280.     Noted  June   10. 

Kinf!;nian,  Ariz. — An  election  will  be  held  July  27  to  vote  on 
the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  Mohave  County. 

Phoenix,  Ariz,. — The  City  Commission  plans  to  pave  about 
153,000   sq.ft.   on   West   Adams   St.    with   bitulithic   pavement. 

4-Goldendaie,  Wash. —  (Official) — The  contract  for  construct- 
ing Permanent  Highway  No.  4  has  been  awarded  to  the 
TRANSFER  &  LIVERY  CO.,  Hood  River,  Ore.,  at  $20,950. 
Other  bids  were:  Saulsherrv  &  Nelson,  Prosser,  $21,945; 
Cascade  Construction  Co.,  Walla  Walla,  $21,499.    Noted  June  17. 

+  OIympia,  Wash. — The  contract  for  paving  East  Fourth 
St.  has  been  awarded  to  the  INDEPENDENT  ASPHALT  CO., 
Seattle. 

Port  Townsend,  Wash. —  (Official) — The  contract  for  improv- 
ing a  number  of  streets  has  been  awarded  to  the  NETTLETON, 
BRUCE  ESCHBACH  CO.,  903  American  Bank  Bldg.,  Seattle, 
at  $15,190.  Other  bids  were:  Erickson  Construction  Co., 
$24,500;  M.  P.  Zindorf,  $16,600;  Rown  &  Anderson,  $19,600. 
Noted   June    17. 

+Senttie,  Wash. — The  contract  for  constructing  the  Wood- 
inville-Duvall  Rd.  has  been  awarded  to  BOOKER,  KIEHL  & 
WHIPPLE,  at  $45,214.     Noted  June  10. 

Seattle,  Wash. — Bids  will  be  received  until  10  a.m.,  July  20, 
by  the  Commissioners  of  King  County  for  constructing  the 
Enumclaw-Franklin    Rd.      The    estimated    cost    is    $50,000. 

+Orcgon  City,  Ore. — The  contract  for  paving  Main  St.  has 
been  awarded  to  the  WORS'WICK  PAVING  CO.,  Astoria,  at 
$14,184.      Noted    Apr.    8. 
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Mnnhnttnn  Beacb,  CnlK. — The  Municipal  Improvement  Co. 
subniittid  tlie  lowest  bid  for  improving  ivfo  sections  of  M;iii- 
hattiin  Ave. 

+PnMndenn*  Calif. — The  contract  for  paving:  and  curbing 
Pasadena  Ave.  has  been  awarded  to  ANDREW  HOLLOWAY, 
415   South   Broadway,   at   $7200. 

+  retaluma,  Cniif. — The  City  Trustees  have  awarded  a  con- 
tract for  street  improvements  to  EATON  &  SMITH,  San  Fran- 
cisco,  at  $12,172. 

+I>ortersvilIe,  Calif. — The  contract  for  paving  Morton.  E 
and  K  St.  has  been  awarded  to  the  SUNSET  CONSTRUCTION 
CO.,   San   Francisco,   at   $30,000. 

+Safranieiito,  Calif. — Contracts  h.ave  been  awarded  for  road 
construction  in  Colusa  County  from  Colusa  .Junction  to  the 
northerly  boundary.  10>'.  iniU-s.  to  L.  !•'.  1 1  lOKl  UOTZ.  San  Fran- 
cisco, at  $40,052  and  Kinps  Cc.untv  from  llanlord  to  the  east- 
ern boundary.  9  miles,  to  (5E()Kt;ii)  S.  I'.IONSON  &  SONS,  Los 
Anfccles,  $50,212.     Noted  June  17. 

Sncrameiito.  Calif. — The  City  Council  is  having  plans  pre- 
pared   for    paving   Front   St.    from    N    to   Q   St.    and   from   Q   to 

5  St. 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  19,  by  the  State  Highway  Commission  for  con- 
structing state  highways  as  follows:  Alameda  County,  from 
Livermore  to  Santa  Rita,  5.8  miles;  Santa  Clara  County,  from 
Los  Gatos  to  San  Jos6,  S.9  miles;  Los  Angeles  County,  from 
Rancho  Tujunga   to  La  Canada.   4.9   miles. 

+$>an  Hfrnardino,  Calif. — The  contract  for  improving  Sec- 
ond St.  from  E  to  I  St.  has  been  awarded  to  TUTTLE  & 
DEYOE.  at  $12,236. 

+San  Francisco,  Calif. — The  contract  for  improving 
Arguello  Blvd.  has  been  awarded  to  the  FEDERAL  CON- 
STRUCTION CO..  at  $12,198. 

San  Prnncisco,  Calif. — Press  reports  state  that  the  Board  of 
Public  Works  plans  to  pave  Gates,  Missouri,  Spruce  and  E.x- 
celsior  St. 

+!!ian  Francisco,  Calif. — The  contract  for  constructing  the 
first  section  of  the  Twin  Pealcs  Blvd.  has  been  awarded  to 
EATON  &  SMITH,  at   $24,058. 

New  Glasgow,  N.  S. — Press  reports  state  that  the  City 
Council   will   lay   bitulithic  pavement   on   Archimedes   St. 

Scotstovn,  <lue. — The  Town  Council  will  construct  pave- 
ments, at  an   estimated  cost  of  $5000. 

Verdun,  Que. — See    item    under    "Sewers." 

Hensall,  Out. — Bids  will  soon  be  received  by  the  City  Coun- 
cil for  constructing  concrete  sidewalks  on  Alfred  and  Albert 
St. 

INDUSTRI.\L,    AVORKS 

Boston,  mass. —  (Offlcial) — The  storage  building  to  be  con- 
structed for  Joseph  Segal  will  be  two  stories  instead  of  eight 
stories,  and  will  be  built  by  day  work.  F.  A.  Norcross,  46 
Cornhill.   is  Arch.     Noted  July  1. 

+^Vate^bury.  Conn. — The  Scoville  Mfg.  Co.  has  awarded 
the  contract  for  the  construction  of  a  four-story.  6Sx203-ft. 
factory  on  Silver  St.  to  the  McCLINTIC-MARSHALL  CO. 

+Loekport,  IV.  Y. — MARION  BROS.,  Rochester,  N.  Y.,  has 
been  awarded  the  contract  for  the  construction  of  a  $30,000 
addition  to  the  plant  of  the  Covert  Motor  Vehicle  Co.,  Grand 
and  Green  St. 

Jamestonrn,  IV.  Y. — The  Crescent  Tool  Co.  will  build  a  three- 
storv.  50xl06-ft.  factory  bv  dav  labor.  The  estimated  cost  is 
$55,000.      Freeburg  &  Fidler  is  Arch.     Noted   Mar.   18. 

+New  York,  IV.  Y. —  (Borough  of  Brooklyn — Jason  S.  Bailey 
has  awarded  the  contract  for  the  construction  of  a  seven-story 
reinforced-concrete  factorj-  on  Bond  St.  to  the  CONCRETE 
STEEL  CO.     Parfitt  Bros..  26  Court  St.,  is  Arch.    Noted  June  10. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  American 
Tobacco  Co..  Kent  Ave.,  will  build  a  200x300-ft.  factory  at 
Park  and  Nostrand  Ave.,  to  cost  approximately  $500,000. 
Francisco  &  Jacobus,  200  Fifth  Ave.,  Borough  of  Manhattan, 
is   Arch. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — The 
contract  for  the  construction  of  a  three-stor_y.60x200  -ft.  re- 
inforced-concrete building  for  ■^^.  Becker's  Aniline  &  Chemical 
Works.  Inc..  105  Underiiill  Ave.,  has  been  awarded  to  the 
TURNER  CONSTRUCTION  CO.,  11  Broadway  (Borough  of 
Manhattan).  Benjamin  Driesler,  153  Remsen  St.,  is  Arch. 
Noted   Mar.   11  and  July   1. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Kirkman  &  Son, 
215  Water  St..  will  build  a  seven-story,  75xl00-ft.  brick  and 
steel  storage  building  at  Bridge  and  Plymouth  St.  The  esti- 
mated cost  is  $100,000. 

New  York,  N.   Y. —  (Borough   of  Manhattan) — Joseph    Stern 

6  Sons,    Inc..    will   build   .a    niiie-story   warehouse   at    630    West 
40th  St.     E.  Poirot  is  Arch.     The  estimated  cost  is  $180,000. 

Camden,  N.  J. — Bids  are  being  received  for  the  construc- 
tion of  a  four-story.  96x100  ft.  factory  for  E.  &  R.  Preisendanz. 
J.  C.  Jefferis,  1001  Chestnut  St.,  Philadelphia,  Penn..  is  Arch. 

Ne^vark,  N.  J. — Bids  are  being  received  for  the  construc- 
tion of  a  four-storv.  60xl00-ft.  garage  forthe  Cadillac  Motor 
Car  Co..  ISSl  Broadwav.  New  York.  N.  Y.  The  estimated  cost 
is  $80,000.     William  E.  Lehman,  738  Broad  St.,  is  Arch. 

+Trenton.  N.  J. — The  contract  for  the  construction  of  a 
three-storv.  50xl50-ft.  brick  and  concrete  factorv  for  W.  F. 
Tauhel.  Riverside.  N.  J.,  has  been  awarded  to  the  HARRISON 
C.   REA  CO.     W.  U.  Jury,   Shamokin,  Penn..  is  Arch. 

+Trcnton,  N.  J. — J.  L.  Mott  Co.  has  awarded  the  contract 
for  the  construction  of  a  100x240-ft.  warehouse  to  the  NEW- 
TON A.  K.  BUGBEE  CONSTRUCTION  CO.  The  estimated  cost 
is   $20,000. 

Chester.  Penn. — The  Roach  Shipvard  plans  the  construction 
of  a  $1,000,000  ship-building  plant.  Joseph  H.  Hinkson  is 
Secy.  Charles  P.  M.  Jack.  17  Battery  PI..  New  York,  N.  Y.,  is 
Engr. 

New  Castle,  Penn. — The  Federal  Radiator  Co.  has  been 
incorporated  with  a  capital  of  $600,000  by  Parker  H.  Cunning- 
ham and  others  and  will  remodel  the  plant  of  the  Penn  Motor 
Co. 


+Phllndelplila.  Penn. — The  contract  for  the  construction  of 
.a  sevin-story.  47xl20-ft.  reinforced-concrete  warehouse  for 
Joseph  C.  &  Roy  A.  Heymann  has  been  awarded  to  CRAMP 
&  CO.,  801  Denckla  Bldg.  Charles  E.  Oelschlager.  Harrison 
Bldg..   is  Arch. 

+Plilladelphla,  Penn Janney  &   Burrows,  315   North  Third 

St.,  has  awarded  the  contract  for  the  construction  of  additions 
to  Its  warehouse  to  KKTCHEM  &  McQUADE,  1129  Brown  St. 
Ballingcr  &  Perrolt,  1701  Arch  St.,  is  Arch.  The  estimated 
cost   is  $15,000.      Noted   June   24. 

Tacony  Station,  Penn. —  (Philadelphia  post  office) — (Offi- 
cial)— The  L.  H.  Gilmer  Co.,  52  North  Seventh  St..  Philadel- 
phia, Penn..  has  purchased  a  two-acre  site  at  Tacony  Station 
and  will  build  a  tactory. 

+\VilkeM-Barre,  Penn. — Nelson  Bros.,  38  Baltimore  St.,  has 
awarded  the  contract  for  the  construction  of  a  flve-story, 
30x50-ft.  warehouse  to  ECKENRODE  BROS.,  115  Park  Ave. 
The  estimated  cost  is  $10,000.  Henry  Maier,  Coal  Exchange 
Bldg.,    is   Arch.      Noted    May   27. 

HaKerstown,  Md. —  (Official) — Plans  will  soon  be  ready  for 
bids  for  the  construction  of  a  two-story,  100x200-ft.  rein- 
forced-concrete factory  for  the  Pangborn  Corporation.  The 
estimated  cost  is  $50,000.  Penckert  &  Wunder,  310  Chestnut 
St..  Philadelphia.  Penn.,  is  Arch.     Noted  May  20  and  July  1. 

ValdfiMta,  «ia — J.  M.  Ashley,  H.  R.  Bucklev  and  associates 
plan  the  con.struction  of  a  50x200-ft.  hosiery  factory  at  an 
estimated  cost  of  $50,000. 

North  liirminKham,  .tin. —  (Birmingham  post  office) — The 
Birmingham  Stove  &  Range  Co.  plans  the  construction  of  a 
$100,000    plant. 

Nashville,  Tenn. — Bids  are  being  received  bv  Marr  &  Hol- 
man.  .Arch.,  for  the  construction  of  a  two-story,  170xl75-ft. 
reinforced-concrete   garage   for   the  Bransford   Realty  Co. 

+Mt.  SterllnRT.  Ky. — Kirkpatrick  &  Clav  has  awarded  the 
contract  for  the  construction  of  a  tobacco  warehouse  on 
Sycamore  St.  to  EDWARD  L.   WILLIAMS. 

Akron,  Ohio — The  Goodyear  Tire  &  Rubber  Co.  plans  the 
construction  of  one  eight-story  and  two  seven-story  buildings 
to  cost  about  $400,000. 

Cleveland,  Ohio — W.  S.  Ferguson  &  Co..  Engr..  Euclid  Bldg., 
is  preparing  plans  for  the  construction  of  a  three-story, 
50x200-tt.  garage  for  the  Adams.  Oakland  Co.,  H.  M.  Adams, 
1901  Euclid  Ave.,  is  Pres.     The  estimated  cost  is  $50,000. 

+Toledo,  Ohio — The  Toledo  Cooker  Co.,  West  Bancroft  St.. 
has  awarded  the  contract  for  the  construction  of  a  two-storv, 
72xlS5-ft.  addition  to  its  factorv  to  SCHILLINGER  BROS. 
Mills.  Rhines.  Bellman  &  Nordhoff,  1234  Ohio  Bldg.,  is  Arch. 
Noted  May  6. 

+YounKstown,  Ohio — The  Youngstown  Sheet  &  Tube  Co. 
has  awarded  the  contract  for  the  construction  of  its  new  mills 
to  the  MORG.AN  CONSTRUCTION  CO.,  Worcester,  Mass.  The 
estimated  cost  is  $300,000.     Noted  May  13. 

+lndianapolis,  Ind — The  Citizens'  Gas  Co.  has  awarded  the 
contract  for  the  construction  of  a  benzol  plant  to  the  OTTO 
COKING  CO..  6  Church  St..  New  York.  N.  Y. 

+Detroit,  Mich. — The  contract  for  the  construction  of  a 
one-story.  60xl70-ft.  addition  to  the  plant  of  the  Federal  Motor 
Truck  Co.  has  been  awarded  to  DE  LISLE  &  COPPER. 

+Detroit,  Mich. — The  Ford  Motor  Co.  has  awarded  the 
contract  for  the  construction  of  a  four-storv,  100x470-ft.  fac- 
tory to  the  TURNER  CONSTRUCTION  CO..  11  Broadway.  New 
York,  N.   Y.      The  estimated  cost  is  $400,000. 

Detroit,  Mich. — The  Detroit  "Wire  Spring  Co..  Morrow  and 
Marston  St..  plans  the  construction  of  a  two-story  80x400-ft. 
factory  to  cost  about  $100,000.  Albert  Kahn  and  E.  Wilbv, 
Trussed  Concrete   Bldg..  are  Archs. 

Detroit,  Mich. — The  Packard  Motor  Car  Co.  will  build  a 
flve-story  factory  on  Concord  St.,  to  cost  $175,000.  Albert 
Kahn.   58    La   Payette   St.,   is   Arch. 

Sneinaw,  Mich. — The  Saginaw  Beef  Co.  will  build  a  six- 
story.   88x96-ft.   building,   to  cost  about   $100,000. 

Chieaeo,  III. — The  Standard  Oil  Co..  72  "West  Adams  St.,  has 
purchased  a  site  on  5Sth  St..  and  plans  the  construction  of  a 
warehouse,  garage  and  office  building.    Estimated  cost.  $25,000. 


+Beatrlce,  Neb. — C.  G.  Walker  has  awarded  the  contract 
for  the  construction  of  a  two-storv  garage  to  ROBERTSON 
&  O'NEIL.  5202  Military  Ave..  Omaha.  Neb.  R.  W.  Grant  is 
Arch.      The   estimated  cost  is  $20,000. 

Kansas  City,  Mo. — The  American  Can  Co.,  14th  St.  and 
Tenth  Ave..  New  York.  N.  Y..  plans  the  construction  of  a 
$500,000    plant   at    13th    and    14th    St. 

Kansas  City,  Mo. — The  Columbian  Steel  Tank  Co.  will  ex- 
pend $250,000  for  the  construction  of  an  eight-story  warehouse 
and  two  150x300-ft.  factories.  Andrew  A.  Kramer,  1605  West 
12th  St..  is  Pres. 

+Kansas  City,  Mo. — The  Perkey  Bros.'  Transfer  &  Storage 
Co..  2431  Prospect  St.,  has  awarded  the  contract  for  the  con- 
struction of  a  two-storv.  54x121  ft.  addition  to  its  warehouse 
to  the  CLARK  CONSTRUCTION  CO..  2431  Prospect  St.  The 
estimated  cost  is  $10,000.     O.  G.  Knecht.  92S  Broadway,  is  Arch. 


St.  Louis,  Mo. — E.  Mason  Roberts  plans  the  construction  of 
a  two-story  garage  at  3872  Washington  Blvd.  The  estimated 
cost  is  $100,000. 

+Vlnita,   Okla. — J.   A.   Wise   has   awarded   the   contract   for 

the    construction    of  a   one-storv,    100xl50-ft.    garage   to   W.    N. 
LANGHART.      The   estimated   cost   is    $10,000. 
.  .    Hn 

508 

^Portland.  Ore. — THOJIAS  MUIR  has  been  awarded  the 
contract  for  the  construction  of  a  three-storv  addition  to  the 
plant  of  the  Marshall-Wells  Co.,  15th  and  "  Kearnev  St.,  at 
about  $50,000.     E.  B.  McNoughton  is  Arch.     Noted  May  S. 
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Pom*  Ofllce — Gardiner,  IMaiiH' — Bids  will  be  received  until 
3  p.m.,  Aug.  13,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  complete 
the  U.  S.  post  office  at  Gardiner. 

Po»*  Office — North  Attleboro,  Mass. — Bids  will  be  received 
until  3  p.m.,  Aug.  12.  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  complete 
the   U.   S.   post   office   at   North   Attleboro. 

Riprap — New  York,  N.  Y. — Bids  will  be  received  until  2 
p.m.,  July  14,  by  J.  T.  Yates,  Lighthouse  Inspector,  Tompkins- 
ville,  for  constructing  riprap  at  Coney  Island  Light  Station, 
New  York. 

+^liiprii|i — New  York.  N.  Y. — The  contract  has  been  award- 
ed to  aicH.A.RG  KAHBON  CO.,  171  Madison  Ave.,  New  York, 
at  about  $6000  for  con.structing  riprap  and  repairing  sea  wall 
at  (.Governors  Island,  New   York  Harbor.      Noted  May   27. 

ADrvd!i;in.i; — Port  Chester,  N.  Y. — Bids  will  be  received  until 
noon,  Julv  30,  at  the  U.  S.  Engineer  Office,  First  District,  Room 
710  Army  Bldg.,  Whitehall  St.,  New  York,  for  dredging  in 
Port  Chester  Harbor. 

-^Stcnni  Bnirine — Pittsburgh,  Pcnn. — Bids  will  be  received 
until  3  p.m.,  July  30,  by  James  A.  Wetmore,  .\ct.  Superv. 
Arch.,  Treasury  Dept..  Washington,  D.  C,  for  supplying  one 
steam  engine  to  the  Experimental  Station,  U.  S.  Bureau  of 
Mines. 

tienerntor — Pittsburgh,  Penn. — Bids  will  be  received  until 
3  p.m.,  July  30,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  one  electric  generator 
and  generator  panel  for  the  U.  S.  Bureau  of  Mines,  Pittsburgh. 

+PoNt  Offloe — Reading,  Penn. — The  contract  has  been 
awarded  to  JOHN  DOWRY,  JR.,  S  West  40th  St.,  New  York, 
N.  Y.,  at  $90,SS0,  for  constructing  an  extension  to  the  post 
office.     Noted  May  6  and  June  17. 

-y^BuildiiiK — Washington,  D.   C. — Bids  will   be  received   until 

2  p.m.;  Aug.  2,  by  the  Bureau  of  Standards,  Washington,  for 
constructing  a  chemical  laboratory  at  the  Bureau  of  Standard.s 
at  Connecticut  Ave.  and  the  Mill  Pierce  Rd. 

Klcctrical  Work — Washington,  D.  C. — Bids  will  be  received 
until  3  p.m.,  July  15,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  for  electrical  work  in  the  U.  S. 
Treasury  and  in  the  Winder  Bldg. 

Pipe — Washington,  D.  C. — Bids  will  be  received  until  2 
p.m.,  July  19,  by  the  Commissioners  of  the  District  of  Colum- 
bia, Room  509  District  Bldg.,  Washington,  for  furnishing  c.-i. 
water  pipe  and  specials. 

+S4eps — Washington,  D.  C. — Tbo  contract  has  been  awarded 
to  ARTHUR  COWSILL,  Washington,  at  $9120,  for  construct- 
ing the   new   eapitol   steps.      Noted   June   17. 

ADredKlne — Norfolk.  Va. — Bids  will  be  received  until  noon, 
Aug.  4,  at  the  U.  S.  Engineer  Office,  Custom  House,  Norfolk, 
for  dredging  in  Inland  Waterway  from  Norfolk  to  Beaufort, 
N.  C. 

Post  Office — Wellsburg,  W.  Va. — Bids  will  be  received  until 

3  p.m.,  Aug.  11.  by  James  A.  Wetmore,  Act.  Superv.  Arch.. 
Treasury  Dept.,  Washington.  D.  C,  for  constructing  complete 
the   U.   S.    post   office   at   Wellsburg. 

:^Jetties — New  Orleans,  La. — Bids  will  be  received  until 
11  a.m.,  July  21,  at  the  U.  S.  Engineer  Office,  New  Orleans, 
for  constructing  jetties  at  Southwest   Pass,   Mississippi   River. 

Brenknater    and    Pierhead — Conneaut,  Ohio — Bids    will    be 

received    until    noon,    July    30,    at    the    U.  S.    Engineer    Office. 

Cleveland,  for  constructing  a  pierhead  and  rubble  mound 
breakwati-r   ,it   Conneaut    Harbor. 

♦Breakwater — Chicago,  111. — Bids  will  be  received  until  10 
a.m.,  A\ig.  3,  at  the  U.  S.  Engineer  Office,  Chicago,  for  con- 
structing a  rubble  mound   breakwater  at  Chicago  Harbor. 

•  Shore  Protection — Rock  Island,  111. — Bids  will  be  received 
until  3  p.m.,  July  31,  at  the  U.  S.  Engineer  Office,  Rock  Island, 
for  constructing  dams  and  shore  protection  in  Iowa,  Illinois 
and    Missouri. 

nnildinie — Crow  Agency,  Mont. — Bids  were  received  June  30 
by  the  Commissioner  of  Indian  Affairs.  Washington.  D.  C, 
for  constructing  a  l>rick  school  and  heating  plant  at  the  Crow 
Indian  School:  Gagnon  &  Co.,  Billings,  $20,900  (school  only); 
■W.  D.  Lovell,  Minneapolis,  Minn.,  $21,490  (school),  $4500 
(heating  plant).     Noted  June   17. 

Dredgring — Bremerton,  Wash. — Bids  will  be  received  until 
11  a.m.,  Aug.  14,  by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards 
and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  dredging  at 
the   navy   yard,   Puget   Sound. 

♦Cylinder  Oates — Yakima,  Wash. — Bids  will  be  received 
until  2  p.m.,  July  2S,  by  the  U.  S.  Reclamation  .Service,  Wash- 
ington, D.  C,  for  furnishing  two  c.-i.  cylinder  gates  for  the 
Keechelus  Reservoir. 

♦Structural  Steel — Balboa.  Panama — Bids  will  be  received 
until  10:30  a.m.,  July  23.  by  Maj.  F.  C.  Boggs,  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  and  erecting 
structural   steel. 

MlHcellancouM  Suppliex — Panama — Bids  will  be  received 
until  10:30  a.m.,  July  20,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal.  Washington,  D.  C,  for  furnishing  miscellaneous 
supplies. 

Marine  Haiiway — Pearl  Harbor,  Hawaii — Bids  will  be  re- 
ceived until  11  a.m.,  Sept.  18,  by  H.  R.  Stanford.  Ch.  of  Bureau, 
Y'ards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing a   marine   railway   at   the   naval   station. 

OfflcerH'  Quarters — Pearl  Harbor.  Hawaii — Bids  will  be  re- 
ceived until  11  a.m.,  Aug.  21,  by  H.  R.  Stanford,  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington.  D.  C,  for  con- 
structing four  one-story  officers'  quarters  at  the  naval  station. 

MISCELLANEOUS 

DredelDB — Boston.  Mass. — Bids  will  be  received  until  11 
a.m.,  July  14,  by  the  State  Harbor  and  Land  Commission  for 
drecgiiie  about  117.000  cu.yd.  at  Lynn  Harbor. 


DredKiuK — Boston,  Mass. — Bids  were  received  for  dredging 
15,000  cu.yd.  at  Pleascant  Park  Yacht  Club,  Winthrop,  from: 
Eastern  Dredging  Co..  30c.  per  cu.yd.;  $4500  (total);  Bay  State 
Dredging  Co..   28c.    per  cu.yd.;    $4200    (total). 

Memorial — Cambridge.  Mass. — The  members  of  the  Chris- 
tian Science  Church.  Boston,  will  erect  a  monument  as  a 
memorial  to  Mary  Baker  G.  Eddy  in  Mt.  Auburn  Cemetery. 
The  estimated  cost  is  $110,000. 

Urertfsini; — Boston,  Mass. — The  Board  of  Harbor  and  Land 
(.'ommissioners  has  awarded  the  contract  for  dredging  about 
24,000  cu.yd.  in  Plymouth  Harbor  to  the  EASTERN  DREDG- 
ING CO..  172  Condor  St..  East  Boston.  Mass.,  at  (a)  $0,259  pel 
cu.yd.,  (b)  $0.1925  per  cu.yd.,  (c)  $9.50  per  cu.yd.  Other  bid- 
ders were:  John  H.  Gerrish,  (a)  $0,277,  (b)  $0,227;  (c)  $8;  Bay 
State  Dredging  Co.,  Ltd.,  (a)  $0.38;  (b)  $0,203;  (c)  $8;  John  R. 
Burke,  (a)  $0,305;  (b)  $0.24;  (c)  $10.  William  P.  Williams  is 
Ch.    Engr. 

Motor  Pire  .\piiaratus — Everett,  Mass. — Bids  will  be  re- 
ceived until  Jul.N'  14  by  the  Fire  Commissioners  for  the  pur- 
chase of  an  auto  pumping  engine.  Frank  D.  Terry  is  Chn.  of 
Fire    Comr. 

Harbor  improvement — Providence,  R.  I. — The  State  Harbor 
Improvement  Commission  has  approved  the  plans  of  William 
n.  Bullock,  Ch.  Engr..  for  the  development  and  improvement 
of  the  harbor,  also  the  entrance  to  Seekonk  River.  Noted 
May   6. 

+MauNoleuni — New  York.  N.  Y. — (Borough  of  Bronx) — The 
contract  for  the  construction  of  a  one-story  mausoleum  at 
Woodlawn  Cemetery  has  been  awarded  to  the  HBDDBN  CON- 
STRPCTION  CO.,  52  Vanderbilt  Ave.,  at  about  $75,000.  John 
R.  Hegeman,  1  Madison  Ave.,  is  the  owner. 

Field  House — New  York,  N.  Y. — (Borough  of  Brooklyn)  — 
(Official) — The  following  are  the  bids  received  by  George  W. 
Wingate,  Room  527,  Municipal  Bldg.,  for  the  general  construc- 
tion and  completion  of  a  field  house  at  the  Betsy  Head 
Memorial  Playground.  Brownsville,  Brooklyn:  T.  J.  Buckley, 
303  Fifth  Ave..  New  York,  $14,995;  B.  Diamond,  $15,300;  H.  C. 
Stowe  Construction  Co.,  $16,889.     Noted  June  24. 

Playsround — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
Albert  Brown.  90  Taylor  St..  is  interested  in  a  project  to  estab- 
lish a  playground  on  Taylor  St.   near  Kent  Ave. 

Raxing  Buildinss — New  York,  N.  Y. — (Borough  of  Brook- 
lyn)—  (Official) — Bids  will  be  received  by  the  Public  Service 
Commission,  154  Nassau  St.  (Borough  of  Manhattan),  until 
noon,  July   9,   for   the   wrecking   of  eight   buildings. 

+DredKinK — New  York.  N.  Y. — (Borough  of  Manhattan)  — 
(Official) — The  contract  for  dredging  for  the  Riverside  Park 
improvement.  West  S7th  St.  to  West  93rd  St.,  North  River, 
has  been  awarded  to  H.  DU  BOIS,  17  State  St..  at  13c.  per 
cu.yd.     Noted  June  17  and  July  1. 

Fire  Hose — New  York,  N.  Y. — (Borough  of  Manhattan)  — 
(Official) — The  following  are  the  bids  received  by  Robert 
Adamson,  Fire  Comr.,  Municipal  Bldg.,  for  furnishing  and 
delivering  cotton  rubber  lined  fire  hose;  (a)  20,000  ft.  of  2^ 
in.;  (b)  10,000  ft.  of  IV.  in.;  (c)  total:  Empire  Rubber  &  Tire 
Co.,  19  Warren  St.,  New  York,  (a)  $10,396;  (b)  $3380;  (c) 
$13,756;  B.  F.  Goodrich  Co.,  (a)  $12,400;  (b)  $3700;  (c)  $16,200; 
Manhattan  Rubber  Mfg.  Co.,  (a)  $10,726;  (b)  $2622;  (c)  $14,348. 
Noted  June  24. 

Motor  Fire  Ai»i>aratu» — New  York,  N.  Y. — (Borough  of 
Manhattan) — (Official) — The  only  bid  received  by  Robert 
Adamson,  Fire  Comr.,  for  furnishing  and  applying  26  two- 
wheel  gasoline-driven  tractors,  16  for  fire  engines  and  10  for 
hook  and  ladder  trucks,  was  from  the  Front  Drive  Motor  Co., 
Willow  Ave.,  Hoboken,  N.  J.,  at  $84,500.     Noted  June  17  and  24. 

Open-Hearth  Rails — New  York,  N.  Y. —  (Borough  of  Man- 
h.attan)  —  (Official) — Bids  will  be  received  by  the  Public  Ser- 
vice Commission.  154  Nassau  St.,  until  12:15  p.m.,  July  16, 
for  furnishing  open-hearth  rails  for  use  in  construction  of 
the   Rapid  Transit   Railroads. 

Removal  of  Street  Encroachments — New  York,  N.  Y. — 
(Borough  of  Manhattan)  —  (Official) — Bids  will  be  received  by 
C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  Park  Ave.  and  59th 
St.,  for  the  removal  of  street  encroachments,  etc.,  at  Lexing- 
ton Ave.   and   86th  St. 

SulMvay — New  York,  N.  Y. —  (Borough  of  Manhattan)- — ^Ac- 
cording to  press  reports  the  Queensboro  subway  will  be 
extended  to  the  Grand  Central  Station.  The  Board  of  Esti- 
mate has  appropriated  $25,000  toward  this  purpose. 

♦Screen  Work — New  York,  N.   Y. — (Borough  of  Richmond) 

—  (Official) — The  contract  for  furnishing  and  installing  cer- 
tain screen  work  on  the  windows  and  balconies  of  various 
buildings  of  the  Sea  View  Hospital  has  been  awarded  to  the 
THERIAULT  MFG.  CO.,  946  Flatbush  Ave.,  Brooklyn,  at  $12,- 
939.      Noted  June  17  and  July  1. 

+Motor  Fire  Apparatus — Camden,  N.  J. — The  City  Council 
has  awarded  the  following  contracts  for  new  fire  equipment: 
JAMES  BOYD  &  BROS.,  Philadelphia,  pumping  engine  and 
hose  wagon,  $7543,  85-ft.  aerial  truck,  $10,693,  and  city  service 
truck,  $5593:  COMMERCIAL  TRUCK  CO.,  five  tractors  for 
present  equipment  and  motorizing  five  combination  wagons, 
$15,600.     Noted   Feb.   4   and   IS. 

Park  Improvements — Camden,  N.  J. — A  bond  issue  of  $50,000 
has  been  issued  by  the  City  Council  for  the  purpose  of  im- 
proving  the    parks. 

Monument  and  Park  Extensions — Harrisburg,  Penn. — The 
Governor  has  approved  of  appropriating  $300,000  for  extensions 
to  Capital   Park,   and    $50,000   for   a   monument   to   Gen.    Meade. 

+  Dam — Lock  Haven,  Penn. — The  contract  for  constructing 
a  portion  of  storage  Dam  No.  1  on  McElhattan  Run,  Wayne 
Township,  has  been  awarded  to  CHARLES  DUGAN,  Williams- 
Ijort.      H.   P.   Shoemaker  is  City   Engr. 

Subway — Philadelphia — Penn. — According  to  press  reports 
work  will  be  started  about  Aug.  1  on  the  construction  of  the 
Iiroposed  Broad  St.  Subway.  A.  M.  Taylor  is  Dir.,  Dept.  of 
City  Transit.     Noted  Mar.  11  and  18. 
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MaiiMolpiini— Reading,  Penn. — The  Pennsylvania  Miiusoli-um 
Co.  will  ei't'ct  a  one-story  mausoleum,  lOOxllO-ft.,  at  Memori;il 
Park,  to  cost  about  $170,000.  D.  M.  Rottenberger,  Lancaster, 
Penn..   is  Arcli. 

Iliiiik  Proteetlon — Augusta,  Ga. — The  Simons-Mayrant  Co., 
Charleston,  S.  C.  at  $17,275,  submitted  the  lowest  bid  for 
bank  protection  at  Augusta. 

UrnlniiKf — Savannah,  Ga. — The  City  Council  is  considering 
the  establishment  of  a  drainage  district.  The  estimattd  cost 
is  $400,000. 

nriiiniiK'p — Hastings,  Pla. — A  drainage  district,  cast  of  the 
boulevard  will  be  foi'med  embracing  5000  acres. 

Hnrbor  Clinnnel  and  Piers — Miami,  Fla. — The  city  has  voted 
favorably  on  the  issue  of  bonds  for  a  deep-water  channel  and 
a  basin  with  piers,  etc.  Arrangements  are  now  bi-ing  made 
for  the  sale  of  the  bonds,  and  bids  foi"  construction  work 
probably  will  be  asked  in  August.  The  work  is  under  the 
direction  of  the  Harbor  Committee  of  the  City  Council. 
Isham    Randolph,    Chicago,    is    Consult.    Engr. 

+lievec  AVork — Vicksburg,  Miss. — The  contract  tor  about 
.'■>19,000  cu.yd.  of  levee  work  from  Opossum  Point  to  Wilson 
Point,  has  been  awarded  by  the  Mississippi  River  Commission 
of  the  Third  District  to  N.  C.  WILLIAMSON  &  CO.,  MiUiken, 
La.,  at   14S7c.   per   cu.yd. 

DruinnKO — White  Castle,  La. — The  citizens  have  voted  $60,- 
000  in  bonds  for  the  construction  of  a  drainage  system.  Danby 
&  Waddill,  New  Orleans,  has  prepared  plans.  S.  M.  Levy  is 
Secy,  of  the  Drainage  Dist. 

+  DruinnR'e — Selmer,  Tenn. — According  to  press  reports  the 
contract  for  the  construction  of  the  Big  Owl  Creek  Drainage 
Canal,  in  the  southern  portion  of  McNairy  County,  has  been 
awarded  to  the  TUPELO  DREDGING  CO.,  Tupelo,  Miss.,  at 
663c.   per  cu.yd.     Noted  Apr.   29. 

Ditch — Canton,  Ohio — Bids  will  be  received  by  C.  L.  Stoner, 
County  Clk.,  until  July  21,  for  constructing  Domer  Ditch  in 
Canton. 

ilatliliouMe — Cincinnati,  Ohio — Bids  will  be  received  until 
noon.  July  13,  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  City  Hall, 
for  the  construction  of  a  bathhouse  at  Spring  and  East  13th  St. 
Noted  Apr.  8. 

Iron  Fencing — Cleveland,    Ohio — See   item   under   "Bridges." 

i^Steamer  Iniprovenientii; — Cleveland,  Ohio — The  contract 
for  the  improvement  of  four  steamers  of  the  Erie  Line  has 
been  awarded  to  the  AMERICAN  SHIPBUILDING  CO..  2017 
Superior  Viaduct,    Cleveland,   Ohio.      Estimated   cost,   $60,000. 

Revetment  Wall — Columbus,  Ohio — Bids  will  be  received 
by  John  I.  Miller.  State  Supt.  of  Pub.  Wks.,  until  July  12 
for  constructing  concrete  revetment  wall  along  the  south 
shore  of  Indian  Lake. 

Ditch — Defiance.  Ohio — The  citizens  will  vote  July  19,  on 
the  question  of  issuing  $17,500  in  bonds  for  constructing  Dry 
Creek  Ditch  No.  434.  Roger  Daoust  is  County  Audr.  Noted 
Mar.   IS. 

Ditch — Sidney,  Ohio — The  city  plans  to  sell  $24,200  in  bonds 
for   ditch    improvements.      George    P.    Staley    is    County    Audr. 

Levee  Work — Alton,  111. — It  is  reported  that  bids  will  be 
received  by  the  East  Side  Levee  and  Sanitary  District  Board 
until  July  12  for  completing  the  levee  front  along  the  Missis- 
sippi River.  The  work  requires  about  800,000  cu.yd.  of 
material. 

Pumping  Station — Quincy,  111. — Bids  will  be  received  until 
July  21  by  the  Board  of  Supervisors  of  Fabrius  River  Drainage 
District,  Illinois  State  Bank  of  Quinoy,  for  the  construction 
of  a  steam-driven  pumping  plant,  containing  two  42-in.  cen- 
trifugal pumps,  normal  capacity  46,000  gal.  per  minute  against 
a  maximum   static   pumping   head   of   15   ft. 

Jail  Equipment,  Etc. — Butte,  Mont. — The  County  Commis- 
sioners have  decided  to  hold  an  election  on  July  27.  for  the 
purpose  of  voting  $100,000  In  bonds  for  the  installation  of 
jail  eciuipraent  in  the  court  house  and  for  improving  the 
grounds. 

Dike  and  Sluiceway — Myers,  Mont. — Bids  will  be  received 
until  2  p.m..  July  15.  by  the  Directors  of  the  Rancher  Ditch 
Co.,  for  the  construction  of  a  brush-filled  dike  and  concrete 
sluiceway.     J.  O.  Crandall  is  Secy. 

luiprovenient  to  Creek — Kansas  City,  Mo. — Curtis  Hill.  City 
Engr.,  has  completed  plans  for  carrying  oft  the  flood  waters 
of  Turkey  Creek.  If  these  plans  are  accepted  by  the  City 
Council  it  will  be  necessary  to  raise  the  railroad  tracks  in 
several  places  from  three  to  six  feet.  The  work  would  cost 
about  $400,000. 

Drainage — Corpus  Christi,  Tex. — It  is  reported  that  the 
citizens  have  voted  $158,000  in  bonds  for  the  drainage  of 
about  96,000  acres. 

Dry  Dock — Galveston,  Tex. — According  to  press  reports 
work  will  soon  be  started  on  the  construction  of  a  dry  dock. 
Estimated  cost,  $500,000. 

Drainage — Victoria.  Tex. — .\t  an  election  held  June  23  the 
city  voted  in  favor  of  the  question  of  issuing  $190,500  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  drainage  system  in  Victoria  Countv  Drainage  Dis- 
trict No.  3.     Noted  Feb.  11  and  June  24. 

Sea  Vl'all — Seattle.  Wash. — Bids  will  be  received  about  July 
13  for  the  construction  of  a  sea  wall  along  Railroad  Ave. 
Estimated  cost,  $92,083.  A,  H.  Dimock  is  City  Engr.  Noted 
Apr.  1. 

+DreflginK — Los  Angeles,  Calif. — The  Harbor  Commission 
has  awarded  the  contract  for  dredging  115,000  cu.vd.  at 
municipal  dock  No.  1,  to  the  STANDARD  AMERICAN  DREDG- 
ING CO.,  at  $37,869. 

Levees — Sacramento,  Calif. — The  State  Corporation  Com- 
missioner has  granted  permission  to  the  West  Side  Levee  Co. 
to  sell  $150,000  in  bonds  for  reconstructing  levees  from  Knights 
Landing  to  Colusa      E.  L.  Low  is  interested. 


.Ship  Viirtl — Stockton,  Calif. — The  Island  Transportation  Co, 
has  purchased  Wood  Island  and  plans  to  construct  a  ship 
yard  to  cost  about  $50,000.  Capt.  Benjamin  Walters  Is  in- 
terested. 

+L.ake — St.  John,  N.  B. — The  contract  tor  the  construction 
of  an  artiflcial  lake  adjacent  to  the  Jordan  Memorial  Sani- 
tarium has  been  awarded  by  the  Commissioners  to  P.  L. 
BOONE,  St.   Mary's,   York,  N.   B.,  at  about   $20,000. 

InipruvenientN  to  Creek — Hidgeville,  Ont. — Bids  will  be 
received  by  A  N.  Armbrust,  CU;,,  until  July  16  for  widening, 
deepening  and  straightening  Disher  Creek.  The  contract  will 
be  let  as  a  whole  or  In  sections.  L.  A.  Kinncar  is  Township 
Engr. 

UL'ILDINGS 

Other  items  retmive  to  Biiildtno  Construction  will  be  found  vnder  tlte  /oUotctng  h*.a^ 
inos:  "Industrtal  li'orks:"  "Federal  C'occrnmt-nt  Work"  and  "Mtacettaneous  " 

.\nilierst,  Mass. — Bids  are  being  received  by  James  T. 
Ritchie,  Arch.,  s  Beacon  St.,  Boston,  Mass.,  for  the  construction 
of  a  2  Vi -story  building  for  the  Massachusetts  Agricultural 
College.      The   estimated   cost   Is   $60,000. 

+Anilover,  MasN. — The  contract  for  the  construction  of  a 
12-story,  48x60-ft.  fraternity  house  tor  the  A.  U.  V.  Fraternity, 
Andover  Academy,  has  been  awarded  to  L.  E.  LOCKE,  Bay 
State  Bldg.,  Lawrence,  Mass.  Codman  &  Despradelle,  31 
Beacon  St.,  Boston,  Mass.,  is  Arch.  The  estimated  cost  is 
$40,000. 

Boston,  Mass. — Bids  will  be  received  by  John  F.  Keliher, 
State  House  Bldg.,  50.'>  State  House,  until  noon,  July  27,  tor 
the  construction  ot  an  addition   to  the  State  House. 

+Dnltun,  Mass. — Tile  contract  for  the  construction  of  a 
$50,000  school  addition  has  been  awarded  to  JOHN  DWYER. 
C.  G.  &  E.  C.  Gardner,  33  Lyman  St.,  Springfield,  Mass.,  !s  Arch. 
George  Allen  is  Supt.  of  Schools. 

East  Providence,  R.  1. — Plans  have  been  prepared  by  John 
F.  O'Malley,  75  Westminster  St.,  Providence,  R.  I.,  for  the  con- 
struction of  a  naval  armory  for  the  Fourth  Division  of  the 
Rhode   Island   Naval   Battalion. 

Providence,  R.  I. — Revised  bids  will  be  received  by  William 
R.  Walker  &  Sons,  17  Custom  House  St.,  for  the  construction 
of  a  three-story,  90xl25-ft.  theater  tor  the  Empire  Realty  Co. 
The  estimated  cost   is  $125,000. 

^.Vllinny.  !V.  Y. — Bids  will  be  received  until  noon.  July  27, 
by  the  Trustees  of  Public  Buildings.  Executive  Chamber,  Capi- 
tol, Albany,  tor  the  construction  of  additions  and  alterations 
to  the  State  House  on  Kagle  St.  The  estimated  cost  is  $350,- 
000.  Lewis  F.  Pilcher,  Capitol,  Albany,  is  State  Arch.  Noted 
Apr.  1  and  May  6. 

Buffalo,  IV.  Y. — Bids  will  be  received  until  July  9  tor  the 
construction  of  a  hospital.  The  estimated  cost  is  $600,000.  A. 
Mver.  White  Bldg.,  is  Chn.  of  City  Hospital  Comrs.  Noted 
Apr.   24. 

Harrison,  N.  Y. — Bids  will  be  received  until  3  p.m.,  July  10, 
by  the  Board  of  Education,  for  the  construction  ot  a  high  and 
grade  school  on  Macon  St.  Peabody,  Wilson  &  Brown,  :iS9 
Fifth  Ave.,  New  York,  is  Arch.  Estimated  cost,  $40,000. 
Noted  May  13. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Directors 
of  the  Williamsburgh  Hospital  plan  to  construct  a  six-story 
building  at  South  Ninth  St.  and  Driggs  Ave.  The  estimated 
cost  is  $150,000.     Jacob  Dangler  and  Hugh  DeHaven  are  Dirs. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Gronenberg  &  Leuchtag,  Arch.,  303  Fifth 
Ave.,  tor  the  construction  of  a  six-story,  brick  and  terra  cotta 
apartment  house  at  St.  Nicholas  Ave.  and  I57th  St.  for  the 
Lehigh  Building  Co.      The   estimated  cost   is   $215,000. 

+Ne«-  York,  N.  Y. —  (Borough  of  Manhattan) — The  contract 
for  the  construction  of  a  one-story,  125.xl65-ft.  brick  and  terra 
cotta  market  house  at  Broadway  and  95th  St.  for  Vincent 
Astor  has  been  awarded  to  JAMES  McWALTERS  &  SON,  INC., 
1493  Broadway,  New  Y^ork.  Estimated  cost,  $150,000.  Noted 
June  17. 

+New  York,  N,  Y. —  (Borough  of  Manhattan) — The  contract 
for  the  construction  of  the  Central  Club  for  Nurses  at  132-138 
East  45th  St.  for  the  Y.  W.  C.  A.,  has  been  awarded  to  the 
Vv'HlTNEY  CO..  1  Liberty  St.,  New  York.  The  estimated  cost 
is  $400,000.  Parish  &  Schroeder,  12  West  31st  St..  is  Arch. 
Noted  June  10. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Julius  Tish- 
man  &  Sons  has  purchased  a  site  at  156-164  East  79th  St.  upon 
which  to  construct  a   13-story  apartment  house. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — The 
CHARLES  MEAD  &  CO..  38  Park  Row.  New  York,  has  been 
awarded  the  general  Contract  for  the  alterations  to  the  Metro- 
politan Hospital,  Blackwells  Island.  Estimated  cost,  $50,000. 
Charles  B.  Meyers,   1  Union  Sq.,   is  Arch.     Noted  June  3. 

4iNew  York,  N.  Y. —  (Borough  of  Manhattan) — The  WHIT- 
NEY' CO.,  1  Liberty  St.,  New  York,  has  been  awarded  the 
contract  for  the_ construction  of  the  (Central  Y.  W.  C.  A.  build- 
ing at  53d  St.  and  Lexington  Ave.  Estimated  cost,  $350,000. 
Donn  Barber,   101   Park  Ave.,  is  Arch.     Noted  June  10. 

Troy,  N.  Y. — Bids  will  be  received  about  July  15  by  Louis 
N.  Milliman,  Arch.,  Stoll  Bldg.,  for  the  construction  of  a  two- 
story,  150x30O-ft.  building  for  Rensselaer  County  Tuberculosis 
Hospital. 

Troy,  N.  Y. — Bids  are  being  received  by  W.  B.  Clark,  Arch., 
Cannon  PI.,  for  the  construction  of  a  two-story.  30x61-tt. 
nurses'  home  for  Leonard  Hospital.  The  estimated  cost  is 
$60,000.     Noted  Dec.  3. 

I'tica,  N.  Y. — Bids  will  be  received  until  8  p.m.,  July  13, 
by  Frank  P.  Winant,  Pres.,  of  Bd.  of  Education,  for  the  con- 
struction of  a  two-story,  12Sx200-ft.  grade  school  at  Warren 
and  Court  St.  The  estimated  cost  is  $120,000.  George  & 
Ames,  70  Genesee  St.,  is  Arch.     Noted  Apr.  15  and  May  6. 

Elizabeth,  N.  J. — Plans  have  been  prepared  by  C.  Godtrev 
Poggi.  Arch.,  2  Julian  PI.,  for  the  construction  of  the  Elmora 
Public  School  on  Magie  St.  The  estimated  cost  is  $52,000. 
Noted  Apr.  22. 

+Newark,  IV.  J. — The  contract  for  tlie  construction  of  an 
administration  building  in  Branch  Brook  Park  for  the  Essex 
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County  Park  Commission  has  been  awarded  to  the  E.  M. 
WALDROX  CO.,  S4  South  Sixth  St.,  Newark,  at  $62,271.  Noted 
June  3  and  July  1. 

4\e\vnrk,  N,  J. — -The  general  contract  for  the  construction 
of  a  school  on  Oliver  St.  has  been  awarded  to  FREDERICK 
I-'.vTZLER.  SIO  Broad  St.,  Newark,  at  $63,341.  Noted  Feb.  18 
ai  d    Ma.v    13. 

■fltuieon'ood.  jr.  J.— ARTHUR  McMULLEN  CO..  149  Broad- 
way. New  York,  N.  Y..  and  the  CORNING  BUILDING  &  CON- 
STRUCTION CO..  Corning:.  N.  Y..  have  been  awarded  the  gen- 
"•ral  contract  for  the  construction  of  a  station  on  Ridgewood 
Ave.  for  the  Erie  R.R..  50  Church  St.,  New  York,  N.  Y.  Esti- 
mated   cost.    $160,000. 

Kllzaliethtonn.  Penn. — Bids  are  being  received  by  Guy 
King  &  Co.,  Arch.,  1513  Walnut  St.,  Philadelphia,  tor  the 
construction  of  a  three-story,  35xl00-ft.  hospital  for  the 
Philadelphia  Free  Masons.     Noted  June  3. 

LinnHforil.  I'enn. — Bids  will  be  received  until  July  15  by 
John  T.  Simpson,  Civil  Engr.,  Essex  Bldg.,  Newark.  N.  J., 
for  the  construction  of  a  school.     The  estimated  cost  is  $50,000. 

Philndelphin.  I'enn. —  (Official) — Bids  will  be  received  until 
1:30  p.m..  July  9.  by  the  Property  Committee  of  the  Board  of 
10<lucation  for  the  construction  of  a  scliool  at  65th  Ave.  and 
Lime  Kiln  Pike,  East  Germantown.     Noted  June  24. 

+Philiidel|iliin,  I'enn, — The  general  contract  for  the  con- 
struction of  a  one-  and  two-story  recreation  building  at  Price 
and  McMahon  St.  has  been  awarded  to  F.  W.  VAN  LOON, 
Denckla  Bldg.,  Philadelphia,  at  $87,971.     Noted  July  1. 

Philndelphin,  Penn. — Plans  are  being  prepared  by  Horace 
Trumbauer,  Arch.,  Land  Title  Bldg.,  for  the  construction  of  a 
two-story,  190x300-ft.,  brick  building  at  33rd  and  Wallace 
St.    for   the    Philadelphia   Skating   Rink   Co. 

Pltt.shuru:h,  Penn. — Bids  will  soon  be  received  for  the  con- 
struction of  a  community  house  for  the  First  United  Presby- 
terian Church  on  Perrysville  Ave.  The  estimated  cost  is  $300,- 
000. 

PiitHhiireh,  Penn. — Plans  have  been  'prepared  by  E.  B.  Lee. 
Arch..  Pittsburgh  Savings  Bank  Bldg..  for  the  construction  of 
an  eight-story  addition  to  the  Pittsburgh  Hospital.  The 
estimated  cost  is  $125,000.  J.  B.  Lawler,  East  End  Savings  & 
Trust  Bldg.,  is  Secy.,  Bd.  of  Trustees.     Noted  Apr.   15. 

+Rnnkin  Stalion,  Penn. —  (Braddock  post  office)  —  The 
HODDER  CONSTRUCTION  CO..  Braddock.  has  been  awarded 
the  general  contract  for  the  construction  of  a  two-story 
school.     The  estimated  cost   is  $75,000. 

AVilming^on,  Del. — Bids  will  soon  be  received  by  the  Board 
of  Education  for  the  construction  of  a  four-story,  85xl33-ft. 
school.  The  estimated  cost  is  $150,000.  Wallace  E.  Hance. 
204  West  24th  St..  is  Arch.     Noted  May  6. 

+Baltimore,  Md. — The  general  contract  for  the  construc- 
tion of  a  church  for  St.  Luke's  congregation  has  been  award- 
ed to  C.  C.  WATTS,  113  West  Hamilton  St.,  Baltimore.  Esti- 
mated cost.  $50,000.  Rev.  Atville  Connor,  1118  Penrose  Ave., 
is  Pastor. 

Baltimore,  Md. — The  members  of  the  City  Club  contemplate 
the  con.struction  of  a  store,  office  and  club  building.  The 
estimated   cost   is   $250,000. 

Abin^ton,  Va. — Plans  have  been  prepared  by  R.  H.  Hunt, 
Arch.,  James  Bldg.,  Chattanooga,  Tenn.,  for  the  construction 
of  buildings  at  Stonewall  Jackson  College.  The  estimated 
cost    is   $125,000.      W.   M.    Hunter,    Williamsburg,    is    interested. 

+Cbnrlotte8ville,  Va. — The  University  of  Virginia  has 
awarded  the  contract  for  the  construction  of  a  hospital  to 
the  KING  LUMBER  CO.,  Charlottesville.  Estimated  cost, 
$50,000.     Noted  Apr.   8. 

Lexini^on.  Va. — Tentative  plans  have  been  prepared  by 
Bertram  G.  Goodhue.  Arch..  2  West  47th  St..  New  York,  for 
the  construction  of  the  Jackson  Memorial  Hall  at  Virginia 
Military  Institute.      Estimated   cost,    $80,000. 

Roanoke,  Va. — Plans  are  being  prepared  by  N.  T.  Wingfield. 
Arch.,  Charlottesville,  for  the  construction  of  a  brick  and  stone 
building  for  the  Melrose  Baptist  Church.  The  estimated  cost 
is    $50,000. 

Ashland,  W.  Va. — An  election  ■will  soon  be  held  to  vote  on 
the  question  of  issuing  $125,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  city  hall,  jail  and  market 
house. 

Berkeley  SprinjjrM,  'W.  Va. — According  to  press  reports  a 
site  has  been  purchased  upon  which  a  hotel  will  be  con- 
structed estimated  to  cost  $100,000.  Alexander  McNeil  is 
Interested. 

+rharlefiton.  W.  Va. — The  Woodrum  Home  Outfitting  Co. 
has  awarded  the  contract  for  the  construction  of  a  six-story 
reinforced-concrete  building  to  C.  W.  McNULTY,  Huntington. 
Estimated  cost,   $85,000. 

Fairmont.  AV.  Va. — Henry  Schmulbach,  Wheeling,  plans  to 
construct  a  five-story  brick  building  at  Madison  St.  and  Park 
Ave.     The  estimated  cost  is  $75,000. 

+Glenvllle.  W.  Va. — LONGEST  &  TESSIER,  Greensboro. 
X.  C..  has  been  awarded  the  contract  for  the  construction  of 
a  dormitory  at  the  State  College.  Estimated  cost.  $40,000. 
Noted  June  10. 

+HuntInK:ton,  AV.  Va. — The  contract  for  the  construction  of 
a  Science  Hall  at  Marshall  College  has  been  awarded  to 
LONGEST  &  TESSIER,  Greensboro,  N.  C,  at  $48,600.  Noted 
June  10. 

+Moruanto>vn,  AV.  Va. — The  contract  for  the  construction 
of  Mechanical  Hall  and  School  of  Medicine  at  the  West  Vir- 
ginia University  has  been  awarded  to  P.  Q.  SHRAKE  &  SON, 
New  Matamoras,  Ohio,  at  $57,000.     Noted  June  10. 

Camden,  S.  C. — Henry  Savage,  Camden,  and  Joseph  B. 
Cocker,  Boston,  Mass.,  plan  to  construct  a  bank  and  office 
building  at  Broad  and  DeKalb  St.     Estimated  cost,  $40,000. 

Pacolet,  S.  C. — The  Pacolet  Mfg.  Co.  plans  to  expend  about 
$125,000  for  the  construction  of  buildings.  V.  M.  Montgomery 
is  Pres. 

Albany,  Ga. — Bids  will  be  received  about  July  15  for  the 
construction  of  an  auditorium.  The  estimated  cost  is  $45,000. 
Noted  June  24. 


Sa%'annah,  Ga. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $400,000  in  bonds,  the  proceeds  ol 
which   will   be   used   for   the   construction   of   schools. 

Seabreeze,  Fla. — Plans  have  been  prepared  by  Mark  & 
Sheftall,  Arch.,  210  Clark  Bldg.,  Jacksonville,  for  the  con- 
struction of  a  two-story,  70xl44-ft.  fireproof  school.  The 
estimated    cost    is   $50,000. 

+Tampa,  Fla. — LOGAN  BROS.,  Tampa,  has  been  awarded 
the  contract  for  the  construction  of  t'wo  junior  high  schools. 
The  estimated  cost  is  $40,000.     Hagy  &  Parslow  is  Arch. 

+Tampa,  Fla. — The  Board  of  Public  Instruction  has  award- 
ed the  contract  for  the  construction  of  the  Tampa  Heights 
School   to   G.   A.   MILLER,   Tampa.      Estimated   cost.   $45,000. 

Ybor  City,  Fla. — The  Board  of  Public  Instruction  will 
award  the  contract  July  19  for  the  construction  of  a  100xl40-ft. 
brick  school.     The  estimated  cost  is  $40,000. 

AnniMton,   Ala. — The    members    of   Anniston    Lodge    No.    443, 

F.  and  A.  M.,  plans  to  construct  a  seven-story,  reinforced- 
concrete  store,  lodge  and  office  building  at  Willmer  Ave.  and 
11th  St.     The  estimated  cost  is  $75,000. 

ClarkMdale,  Miss. — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $150,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  schools. 
Noted  June   3. 

Bo^alusa,  La. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $200,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  schools,  a  city 
hall  and   jail. 

Nashville,  Tenn. — Contracts  will  be  awarded  about  Aug.  1 
for  the  construction  of  a  three-story,  S0xl64-ft.  brick  and 
stone  school  to  be  known  as  the  Elliott  School.  The  esti- 
mated cost   is   $45,000.      Noted   June    11. 

Lnuisville,  Ky. —  (Ofticial) — Bids  will  be  received  until  July 
22  by  Arthur  Loomis  and  Julius  Hartman.  Arch.,  Todd  Bldg., 
for  the  construction  of  a  four-story,  reinforced-concrete  and 
terra  cotta  mercantile  building  on  Fourth  near  Guthrie  St. 
for  the  Speed  Realty  Co.  Estimated  cost,  $200,000.  Noted 
May   13. 

Akrun,  Ohio — Bids  will  be  received  about  July  15  by  B.  L. 
Bargar,  Secy.,  State  Armory  Bd..  New  Hayden  Bldg.,  Colum- 
bus, for  the  construction  of  a  three-story,  115xl65-ft.  audi- 
torium and  armory.  The  estimated  cost  is  $100,000.  Harpster 
&  Bliss,  Nantucket  Bldg..  Akron,  and  Karl  I.  Best,  Hayden 
Bldg..  Columbus,  are  Assoc.  Archs.     Noted  June  10. 

.\kron,  Ohio — Plans  have  been  prepared  by  Lauer  &  Young, 
Arch..  I.  O.  O.  F.  Bldg.,  for  the  construction  of  a  two-story 
church  for  the  North  Hill  M.  E.  congregation.  The  esti- 
mated cost  is  $40,000.  A.  T.  Foster,  16  West  Tallmadge  Ave., 
is  Pastor. 

+.\kron,  Ohio — The  general  contract  for  the  construction 
of  a  one-storv.  60xl50-ft.  church  for  St.  Mary's  Congregation 
has  been  awarded  to  the  CARMICHAEL  CONSTRUCTION  CO., 
526  Hamilton   Bldg.,   Akron.      The  estimated  cost  is  $75,000. 

Athens,  Ohio — F.  L.  Packard.  Arch..  16  East  Broad  St.,  Co- 
lumbus, is  preparing  plans  for  the  construction  of  a  dormitory 
for  girls  at  the  Ohio  University.  The  estimated  cost  is  $120,- 
000.      Alston   B.    Ellis   is  Pres. 

+Bellaire,  Ohio— R.  R.  KITCHEN  &  CO.,  891  National  Bank 
Bldg.,  Wheeling,  W.  Va.,  has  been  awarded  the  general  con- 
tract for  the  construction  of  a  three-story  bank,  office  and 
apartment  building  for  the  Farmers  and  Merchants  National 
Bank.  The  estimated  cost  is  $40,000.  Charles  W.  Bates, 
Wheeling,  W.  Va.,   is  Arch. 

Canton,  Ohio — Preliminary  plans  are  being  prepared  by 
William  S.  Epperson,  Arch.,  10  North  Cleveland  Ave.,  for  the 
construction  of  a  church  for  the  Lutheran  congregation.  The 
estimated  cost  is  $40,000.  G.  M.  Schmucker,  722  Bluff  Rd.,  is 
Pastor. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July  30. 
by  the  Commissioners  of  Hamilton  County,  Courthouse, 
Pioneer  St.  and  Broadway,  for  alterations  to  the  north  wing 
of  the  City  Work  House,  known  as  the  "Women's  Cell  House" 
on  Colerain  Ave.  Fred  D.  Wesselmann  is  Pres.  of  Hamilton 
County  Comrs. 

Cincinnati,  Ohio — Plans  are  being  prepared  by  Louis  G. 
Ditto,  Arch..  617  Provident  Bank  Bldg..  for  the  construction  of 
an    addition     to    the    club    house    of    the    Cincinnati    Aerie    of 

Eagles  No.  142.     Harry  E.  McVeigh  is  Chn. 

+Cleveland,  Ohio — The  contract  for  the  construction  of  an 
apartment  building  at  4311  Prospect  Ave.  for  the  Cleveland 
Realty  Owners  Co.  has  been  awarded  to  the  B.  W.  CON- 
STRUCTION CO..  10  South  LaSalle  St.,  Chicago,  111.  The  esti- 
mated  cost  is  $160,000.     Noted  May  20. 

Cleveland  Heights,  Ohio — (Warrensville  post  office) — Bids 
will  be  received  about  July  15  by  F.  W.  Striebinger,  Arch., 
Euclid  Bldg..  Cleveland,  for  the  construction  of  a  four-story, 
S0xl54-ft.  building  for  the  Cleveland  Heights  Masonic  Tem- 
ple Co.  Estimated  cost,  $100,000.  C.  L.  Murfey,  National 
Commercial  Bank  Bldg.,  is  Chn.  of  Finance  Com.  Noted 
Mar.  11. 

+Columlius,  Ohio — JOHN  W.  HECKERT,  Ruggery  Bldg., 
Columbus,  has  been  awarded  the  general  contract  for  the  con- 
struction of  a  seven-story,  brick  store  and  office  building  at 
60  Gav  St.  for  the  Peters  Realty  Co.  The  estimated  cost  is 
$100,000.  Charles  M.  Peters,  Gift  and  Curbertson  St.,  is  Pres. 
Noted    Feb.    18. 

Dayton,  Ohio — Plans  are  being  prepared  by  Pretzinger  & 
Mussellman.  Arch.,  for  the  construction  of  a  brick  lodge  build- 
ing on  South  Main  St.  for  the  Order  of  Eagles.  Estimated 
cost,   $70,000.     Noted   June  17. 

Riehwood,    Ohio — Bids    will    be    received    about    July   15    by 

G.  M.  Howard,  Clk.,  Bd.  of  Education,  for  the  construction  of 
a  two-story  school.  The  estimated  cost  is  $49,000.  Noted 
under  Richmond,  Ohio,   June   24. 

+<«tenbenvllle,  Ohio — JOHN  METCALF.  Fifth  and  Market 
St..  Steubenville,  has  been  awarded  the  general  contract  for 
the  construction  of  a  three-story,  48xlS0-ft.  motion  picture 
theater  and  office  building  for  Frank  Dementros,  114  South 
Fourth   St.      The    estimated   cost   is   $50,000.      Noted   Jan.    28. 


July  8,   1915 


EN(;  INK  Kill  NG     NEWS 


39 


viTiKS  BuUdlriK 
uiK  at  Monroe 
William    Aklen 


Detroit,  Mich. — Bids  will  be  received  until  July  12  for  tiio 
construction  of  a  tliree-story  club  house  for  the  B.  P.  O.  E. 
No.  34.  The  estimated  cost  is  $250,(iiio  Tl.-n-iiinn  Hunt,  Elks' 
Temple  Bldg.,   is  Chn.  of  BIdg:.  Com.      Nd.  d    1'.  !>.    11. 

Grniiil  Rapids,  Mich. — The  Grand  Kiiu.In 
Co.  plans  to  construct  a  13-story  oUn  .•  In 
and  Ionia  Ave.  Estimated  cost,  $100,()Ull 
Smith   is   Pres. 

Griind  KiipidN.  Mich. — The  Trustees  of  Caivin  College  plan 
to  construct  a  main  building  and  dormitory.  Tlie  estimated 
cost    is   $125,000. 

(irnud  Kapida.  Mich. — The  Goodspeed  Co.  will  construct  an 
office  buildiuK  at  Monroe  Ave.  and  Pearl  St.  The  estimated 
cost   is   $175,000. 

liUke  Linden,  Mich. — Tne  Board  of  Education  of  Fractional 
District  No.  1,  Schoolcraft  and  Torch  Lal(e  Townships,  is 
considerinK  the  construction  of  a  higli  school.  The  estimated 
cost    is   $100,000. 

+C'hicuKO.  III. —  (Official) — The  contract  for  the  structural 
steel  worl<  for  the  freight  house  at  Poll<  St.,  for  the  Penn- 
sylvania R.R.  has  been  awarded  to  the  THOMPSON-STAR- 
RETT  CO.,  Chicago,  111.  A.  C.  Shand,  Philadelphia,  is  Ch.  Engr. 

+C'hlcaBa,    III JOHN    GRIFFITHS    &    SON    CO..    112    West 

Adams  St.,  Chicago,  has  been  awarded  the  general  contract 
for  the  construction  of  a  12-story,  fireproof  office  building  at 
Dearborn  and  Randolph  St.  for  E.  Eiger  &  Bros.,  1249  Wabash 
Ave.     The  estimated  cost  is  $375,000.      Noted   Mar.  4. 

+ChiciiKO,  III. — The  general  contract  for  the  construction 
of  a  theater,  store  and  office  building  at  Milwaukee  and  North 
Sawyer  Ave.  for  G.  H.  Gotteschalk  &  Co..  Ill  West  Wash- 
ington St.  has  been  awarded  to  OLSON  BROS.,  6200  Evans 
Ave.,   Chicago.     The   estimated   cost  is   $130,000. 

Chicago,  III. — E.  N.  Bertha,  6  East  Lake  St.,  plans  to  con- 
struct an  apartment  house  at  Stony  Island  Ave.  and  16th  St. 
The   estimated  cost  is  $175,000. 

Chicago,  III. — The  Birmingham  &  Seaman  Co.  will  construct 
a  seven-story,  100xl50-ft'.  reinforced-concrete  building  at 
411-23  West  Orange  St.,  between  Orleans  and  Kingsbury  St. 
The   estimated   cost   is   $140,000. 

Danville,  III. — Contracts  will  be  awarded  about  Aug.  15  for 
the  construction  of  a  four-story,  75xl50-ft.  Masonic  Temple. 
The  estimated  cost  is  $150,000.     Noted  June  24. 

+Jollet,  III. — The  general  contract  for  the  construction  of 
a  four-storv,  fireproof  office  building  at  Van  Buren  and  Chi- 
cago St.  for  J.  W.  D'Arcv  has  been  awarded  to  the  WILLIAM 
CRILLT  CO..  35  South  Dearborn  St.,  Chicago.  The  estimated 
cost  is  $125,000.     Noted  Mar.  4. 

Moline,  III. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $75,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  high   school. 

Ottavra,  III. — Plans  are  being  prepared  by  Jason  F.  Rich- 
ardson, Arch.,  for  the  construction  of  a  2 lA -story,  125x240-ft. 
building  for  the  Illinois  Valley  Hospital.  The  estimated  cost 
is  $75,000. 

Springfield,  III. — The  State  Legislature  has  passed  a  bill 
appropriating  $100,000  for  the  construction  of  a  memorial 
building.      Estimated   cost,    $1,000,000.      Noted    Dec.    24. 

+Chilton,  AVis. — The  contract  for  the  construction  of  a 
church  for  St.  Mary's  congregation  has  been  awarded  to  the 
IMMEL  CONSTRUCTION  CO.     The  estimated  cost  is   $45,000. 

Chippewa  Falls,  AVis. — Plans  are  being  prepared  by  C.  H. 
Johnston,  Arch..  715  Capitol  Bank  BIdg..  St.  Paul,  Minn.,  for 
the  construction  of  a  three-story  administration  building.  The 
estimated  cost  is  $50,000. 

De  Pere,  Wis. — The  Trustees  of  St.  Norbert's  College  plan 
to    construct    a    school.      The    estimated    cost    is    $60,000. 

Milnankee,  AVi.s. — Tlie  members  of  the  University  Club 
voted  to  purchase  a  site  at  Oneida  St.  and  Juneau  Ave.  for 
the  construction  of  a  club  house.  The  estimated  cost  is  $225,- 
000.      Robert   E.    Friend   is   Chn.    of   BIdg.    Com. 

Milwaukee,  ^Vis. — The  Wisconsin  National  Guard  contem- 
plates the  construction  of  an  armory.  The  estimated  cost  is 
$50,000.     D.  A.  Stearns,  Monroe,  is  Col. 

Milwaukee,  Wis. — Plans  are  being  prepared  by  R.  Messmer 
&  Bro.,  Arch.,  for  the  construction  of  a  three-story,  rein- 
forced-concrete  and  brick  hall  for  the  Moritz  Arndt  Lodge,  I. 
O.   O.  F.     The  estimated  cost  is  $45,000.     Noted  May  2. 

Stevens  Point,  Wis. — Bids  will  be  received  until  July  31  by 
Van  Ryn  &  De  Gelleke,  Arch.,  Caswell  Blk.,  Milwaukee,  for 
the  construction  of  a  three-story,  6Sxl59-ft.  brick  dormitory  at 
the  State  Normal  School.  The  estimated  cost  is  $85,000. 
William  Kittle,  Madison,  is  Secy.,  Bd.  of  Normal  Regents. 
Noted  May   13  and  27. 

+Anies,  Iowa — The  contract  for  the  construction  of  a 
nurses'  lodge  at  the  Michigan  Soldiers  Home  has  been  award- 
ed  to   the   HAUSER-OWEN  AMES   CO.,   Ames,   at    $66,030. 

Armstrong,  Iowa — The  Joseph  Bass  Co..  Faribault,  Minn., 
submitted  the  lowest  bid  for  the  construction  of  a  two-story 
school.  Estimated  cost,  $50,000.  William  Stuart  is  Pres.,  Bd. 
of  Education.     Noted  June  10. 

+Cedar  Rapids,  Iowa — The  general  contract  for  the  con- 
struction of  a  one-story  church  for  the  Bohemian  Presby- 
terian congregation  has  been  awarded  to  BROWNS  &  MAT- 
TA.S.  Cedar  Rapids.  The  estimated  cost  is  $40,000.  W.  Jones, 
30  North    La  Salle   St..   Chicago,   111.,   is   Arch. 

Forest  City,  Iowa — (Official) — The  Independent  School  Dis- 
trict -w-ill  not  receive  bids  for  some  time  for  the  construction 
of  a  three-story  high  school  as  mentioned  in  the  issue  of 
June  10.     Noted  May  6  and  June  10. 

Woodward,  Iowa — (Official) — Bids  will  be  received  until 
July  14  bv  the  Board  of  Control  for  the  construction  of  build- 
ings at  the  State  Colonv  for  Epileptics.  The  estimated  cost  is 
$i00,000.     Noted  June  14. 

Austin,  Minn. — Kinney  &  Macomber.  Arch.,  1004  Plymouth 
Eldg..  Minneapolis,  is  preparing  plans  for  the  construction  of 
a  one-storv,  96xl55-ft.  school.     The  estimated  cost  is  $40,000. 


+I<'nlrniont,  Minn. — The  general  contract  tor  the  construc- 
tion of  a  two-story,  brick  high  school  has  been  awarded  to 
the  A.  M.  WOLIJ  CONSTRUCTION  CO.,  Brookings,  S.  D.  The 
estimated  cost  is  $135,000.  C.  A.  Porter  is  Secy.,  Bd.  of  Edu- 
cation.     Noted    June    17. 

MlnnenpollH,  Minn. — The  Board  of  Education  plans  the  ex- 
penditure of  $4X0,000  for  the  construction  of  schools.  The 
buildings  will  include  a  12-rooni  aildition  to  the  John  Ericson 
School,  $7.';, 000;  a  12-room  addition  to  Hiawatha  School,  $75,000; 
an  eight-room  addition  to  the  Whitney  School,  $50,000;  and 
an    eight-room    aildition    to   the   Corcoran    School.    $50,000. 

+St.  Paul,  Minn. — The  contract  for  the  construction  of  a 
three-story,  reinforced-concrete  and  brick  addition  to  St. 
I>ukes  Hospital  has  been  awarded  to  the  BOYD  CONSTRUC- 
TUJN  CO.,  St.  Paul.  The  estimated  cost  is  $80,000.  Noted 
Mar.  IS. 

Rniporia,  Kan. — Bids  will  be  received  until  1:30  p.m.,  July 
12.  for  the  construction  of  a  three-story  addition  and  altera- 
tions to   the  Masonic  Temple.      Charles  W.   Cleaver   is  Secy. 

+  \\inneld,  Kan — WILLIAM  FRANKENFELD,  Enid,  Okla.. 
at  $:.2,500.  has  been  awarded  the  general  contract  for  the  con- 
struction of  a  dormitory  for  St.  John's  College.  A.  W.  Meyer 
IS    Pres.      Noted    Mar.    IS. 

+i(astingH,  Neb. — C.  D.  RICHEY,  Hastings,  has  been 
awarded  the  general  contract  for  the  construction  of  a 
building  for  the  M.  E.  Church.  The  estimated  cost  is  $60,000. 
Fulton   &   Butler,   Uniontovvn,   Penn.,   is  Arch, 

Omaha,  Neh. — John  H.  Harte,  1609  Webster  St.,  submitted 
the  lowest  bid  on  the  general  contract  for  the  construction  of 
a  six-story,  store  and  office  building  at  IGth  and  Farnum  St. 
for  the  Rose  Realty  Co.,  210  State  Bank  BIdg.  The  estimated 
cost  is  $300,000.     Noted  Apr.  8. 

Schuyler,  IVeh — Plans  are  being  prepared  bv  Grabe  & 
Helleberg,  Arch.,  Columbus,  for  the  construction'  of  a  two- 
and  three-story  high  school.  The  estimated  cost  is  $45,000.  O. 
Luelow  is  Secy.,  Bd.  of  Education. 

Yankton,    S.    D — Bids    will    be    received    until    July    15    by 
Miller,   Fullenwider  &   Dowling,  Arch.,   6  North  Michigan  Ave, 
Chicago,   111.,    for  the   construction   of  a   two-storv,   105xl50-ft 
fireproof  high   school.      The   estimated  cost   is   $100,000.      M.   M. 
Bennett   is   Pres.,    Bd.    of   Education.      Noted    Feb.    25. 

Miles  City,  Mont. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  addition  to  the  high  school.  The 
estimated  cost  is  $60,000.  J.  B.  Collins  is  Clk.,  Bd.  of  Edu- 
cation.    Noted   June   3. 

+Jefferson  City.  Mo. — The  general  contract  for  the  con- 
struction of  the  Missouri  State  Capitol  has  been  awarded  to 
JOHN  GILL  &  CO..  Citizens  BIdg.,  Cleveland,  Ohio.  The  esti- 
mated cost  is  $4,000,000.     Cornelius  Roach  is  State  Secy. 

Richmond,  Mo. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story,  65xl30-ft.  church  for  the  M  E 
congregation.  The  estimated  cost  is  $45,000.  Eckel  &  Aldrich, 
Corby-Forsee  Bidg..  St.  Joseph,  is  Arch. 

+St.  Joseph,  Mo. — The  contract  for  the  construction  of  a 
five-story.  41xl62-ft.  building  for  the  Methodist  Episcopal 
Deaconess  Hospital  has  been  awarded  to  the  J.  E.  LEHR 
BUILDING  &  CONSTRUCTION  CO.,  1710  Fred  Ave.,  St.  Joseph. 
The  estimated  cost  is  $350,000.  J.  J.  Bentley,  Seventh  and 
Jole  St.,  is  Chn.  of  BIdg.  Com.     Noted  Mar.  18. 

Beaumont,  Tex. — Plans  are  being  prepared  bv  C.  D.  Hill  & 
Co..  Arch.,  Galveston,  for  the  construction  of  a  60xl45-ft.  fire- 
proof theater  and  office  building  at  500  Pearl  St.  for  C.  N. 
Blanchette  and   Lynn  Gilbert.      Estimated  cost,   $90,000. 

El  Paso,  Tex. — Bids  will  be  received  about  .\ug.  1  by  the 
Commissioners  of  El  Paso  County  for  the  construction"  of  a 
flve-story  courthouse.  The  estimated  cost  is  $400, 00().  Trost 
&  Trost  is  Arch.     Noted  May  6. 

Tulsa,  Okla. — R.  F.  Morlcy  will  construct  a  flve-story  re- 
inforced-concrete building  on  Cincinnati  Ave.,  between  "Third 
and  Fourth  St.     Estimated  cost,  $100,000. 

+Albuquerque,  X.  M. — The  contract  for  the  construction  of 
a  Y.  M.  C.  A.  building  has  been  awarded  to  J.  W.  McQUADE, 
Aiburquerque,  at  about  $57,000.  Shattuck  &  Hussey,  19  South 
La  Salle  St.,  Chicago,   III.,  is  Arch.     Noted  June   24. 

Reno,  IVev. — The  Reno  Amusement  Co.  will  construct  a 
theater  estimated  to  cost  about  $50,000.  R.  D.  Pulton  is 
interested. 

Douglas,  Ariz. —  (Official) — Bids  will  be  received  about  July 
30  for  the  construction  of  two  grade  schools.  Lescher  &  Klb- 
bey,  Arch..  Phoenix,  prepared  the  plans.  Estimated  cost. 
$70, .000.     Noted  June  3. 

Florence,  .Vrlz. —  (Official) — Bids  will  be  received  about  July 
15  for  the  construction  of  the  Florence  Union  High  School. 
Lescher  &  Kibbey,  Phoenix,  is  Arch.     Noted  June  3. 

Olympia,  Wash. — Watson  &  Vernon,  .\rch.,  Aberdeen,  is 
preparing  plans  for  the  construction  of  a  building  at  the 
Girls'  Training  School.     Estimated  cost,  $45,000.     Noted  Mar.  25. 

♦  Portland,  Ore. — The  contract  for  the  construction  of  a 
building  at  12th  and  Taylor  St.  for  the  First  Methodist  Episco- 
pal Church  has  been  awarded  to  J.  A.  Backstrand,  Portland. 
The   estimated   cost    is    $40,000.      Noted    May    6. 

+Hydepark,  Calif.— H.  M.  BOWARD  &  SONS  CO..  274  South 
Flower  St..  Los  Angeles,  at  $43,682.  has  been  awarded  the  con- 
tract for  the  construction  of  grammar  school  buildings  at 
Hydepark.  G.  A.  Howard,  Jr.,  Brant  BIdg.,  is  Arch.  Noted 
June  3. 

4,M'innlpeg,  Man. — The  Winnipeg  School  Board  has  awarded 
the  contract  for  the  construction  of  the  two-storv  George  V 
school  in  Elmwood  to  the  WORSWICK  BROS.,  123  Hart  St.. 
Winnipeg,  at  $41,299. 

+Victoria,  B.  C. — The  contract  for  the  construction  of  an 
observatory  on  Little  Saanich  Mountain  has  been  awarded  to 
the  McALPINE-ROBERTSON  CO.,  Vancouver,  at  $75,000. 
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lliil.s  reoelved   until   A«K.  4,  llll.".. 

vStrauss    Tmnnion    Bascule  Bridge 

Matawan,   N,   J, 

Sealed  proposals  for  the  furnishing  of  all  labor,  tools  and 
materials  for  the  construction  of  a  Strauss  Bascule  Trunnion 
Bridge,  over  Matawan  creek,  on  the  road  from  South  Amboy 
to  Keyport,  in  the  County  of  Monmouth,  State  of  New  Jersey, 
in  accordance  with  the  plans  and  specifications  prepared 
therefor  and  heretofore  approved  by  the  Board  of  Chosen 
Freeholders  of  the  County  of  Monmouth,  State  of  New  Jersey, 
will  be  received  by  the  Board  of  Chosen  Freeholders  of  the 
County  of  Monmouth,  at  their  rooms.  Court  House,  Freehold. 
New  Jersey,  on  Wednesday,  August  4,  1915,  at  the  hour  of 
eleven  o"clocl<,  in  the  forenoon  of  said  day,  and  then  and  there 
publicly  opened  and  read. 

All  proposals  must  be  submitted  in  a  sealed  envelope,  be 
endorsed  with  the  name  and  address  of  the  bidder  and  the 
name  of  tlie  work  bid  on. 

Plans  and  specifications  can  be  seen  on  any  day,  excepting 
holidays  and  Sunday,  between  the  hours  of  nine  a.m.  and  foul 
p.m.,  at  the  office  of  Gerofe  D.  Cooper,  County  Engineer,  6U 
Broad  St.,  Red  Bank,  New  Jersey;  at  the  office  of  the  Clerk 
of  the  Board  of  Chosen  Freeholders  of  the  County  of  Mon- 
mouth, Chas.  E.  Close,  41  Main  Street,  Matawan,  N.  J.;  and  at 
the  office  of  the  Collector  of  the  County  of  Monmouth,  Court 
House,  Freehold,  N.  J.,  or  can  be  obtained  upon  application 
to  the  Strauss  Bascule  Trunnion  Bridge  Company,  104  South 
Michigan    Avenue,   Chicago,   111. 

All  proposals  must  be  accompanied  by  a  certified  cheque, 
drawn  in  the  sum  of  five  thousand  dollars  ($5000.00)  to  the 
order  of  the  Collector  of  the  County  of  Monmouth,  New  Jer- 
sey, or  a  bid  bond,  for  said  amount  of  five  thousand  dollars, 
given  by  a  surety  company  authorized  to  do  business  in  the 
State  of  New  Jersey,  to  said  Collector. 

The  Board  of  Chosen  Freeholders  of  the  County  of  Mon- 
mouth reserves  the  right  to  reject  any  or  all  bids,  if  deemed 
to  the  best  interests  of  the  County  of  Monmouth   so  to  do. 

Each  bidder  must  submit  with  his  or  their  bid  a  certificate 
that  he  or  they  have  visited  the  location  of  the  proposed  work 
and  have  made  themselves  acquainted  with  the  local  condi- 
tions in  connection  therewith,  and  that  his  or  their  bid  is 
submitted  in  strict  compliance  with  the  requirements  of 
Chapter   253,   Laws   of  New   Jersey,    1913. 

Any  proposal  not  complying  with  the  above  requirements 
or  the  requirements  of  the  specifications  as  to  the  submission 
of  bids  or  proposals  will  not  be  considered  by  the  Board  of 
Chosen  Freeholders  of  the  County  of  Monmouth. 

No  proposals  will  be  received  before  the  hour  advertised 
to  receive  same,  nor  will  any  proposals  be  received  after  the 
hour  advertised  to  receive   same. 

J.  M.  CORLIES,  Director  of  Board. 
Attest; 

C.  E.  CLOSE,  Clerk   of  Board. 
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IliilM  ret-rived   until  July  27,  1915. 


Public  Highway 


DEPARTMENT    OF    PUBLIC    FINANCES. 
Accounting   Division,   City   of  New   Orleans. 

New  Orleans,  La.,  June  23rd,  1915. 
Pursuant  to  Ordinances  Nos.  2440  and  2453  C.  C.  S.,  sealed 
proposals  will  be  received  at  this  office  until  the  hour  of  11 
o'clock  A.M.,  Tuesday,  July  27th,  1915,  for  the  construction 
of  a  public  highway  from  a  point  connecting  with  the  exist- 
ing Chef  Menteur  Road,  in  the  vicinity  of  Chef  Menteur,  and 
thence  to  the  Rigolets,  in  accordance  wltli  plans  and  specifica- 
tions on  file  in  the  office  of  the  City  Engineer.  Deposit 
$1000.00  with  the  City  Treasurer,  and  his  receipt  enclosed 
with  bid.  Bond  in  an  amount  equal  to  twenty-five  per  cent. 
of  the  estimated  cost  of  the  work  based  on  the  price  bid  in 
the  proposal.  The  City  Engineer  will  furnish  bidders  with  a 
blank  form  of  proposal:  no  proposal  will  be  considered  unless 
submitted  on  such  form.  Bidders  must  have  paid  their  City 
License  in  order  that  their  bids  may  be  accepted. 

The  City  reserves  the  right  to  reject  any  and  all  bids. 

A.   G.   RICKS,   Commissioner. 


BiilM   received  until  Jul}    13  and   ir,,   IWl.".. 

Highway  Work 

OFFICE   OF   THE   STATE   COMMISSION   OF   HIGHWAYS. 

Albany,   N.   Y. 

Sealvcl  proposals  will  be  received  by  the  undersigned  at 
their  ofiice.  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
p.m.  on  Tuesday,  July  13th,  1915,  for  the  improvement  of  high- 
ways in  the  following  counties  and  also  for  the  following  re- 
pair contracts; 

Broome  (approx.  3.15);  Chenango  (2  highways  7.78;  4.02); 
Jefferson  (2  highways  2.86;  2.40);  Lewis  (3  highways  2.00; 
S,S2;  1.27);  Montgomery  (approx.  length  7.10);  St.  Lawrence 
(approx.  length  5.50);  Schoharie  (approx.  length  4.79);  Schuy- 
ler (two  highways  (i.03;  1.11);  Steuben  (3  highways  9.09,  3.42, 
7.31);  Sullivan  (approx.  length  0.72);  Tompkins  (approx. 
3.04);  Westchester  (approx.  length  4.32);  Wyoming  (2  high- 
ways 1.53;  6.99);  Delaware,  1  contract  (resurfacing);  Ontario, 
1  contract   (resurfacing);  Suffolk,  1  contract   (resurfacing). 

Sealed  proposals  will  also  be  received  by  tlie  undersigned 
at  their  office,  No.  55  Lancaster  Streeet,  Albany.  N.  Y.,  at  1 
o'clock  p.m.  on  Thursday,  July  15th,  1915,  for  the  construction 
and  repair  of  highways  in  the  following  counties; 

Broome.  1  highway  (approx.  length  0.91);  1  contract  (re- 
surfacing); Cattaraugus  (approx.  length  0.93);  Chautauqua,  4 
highways  (1.51;  0.77;  3.55;  0.93);  Cortland  (approx.  length 
0.23);  Erie,  2  highways  (0.34;  0.59);  Fulton  (approx.  length 
2.12);  Monroe,  1  highway  (approx.  lengtli  1.53);  3  contracts 
(resurfacing);  Montgomery  (approx.  length  3.S1) ;  Nassau 
(approx.  lengtli  1.57);  Onondaga  (approx.  length  0.27);  On- 
tario (approx.  length  1.38);  Otsego,  2  highways  (12.66;  2.52); 
Rockland  (approx.  length  2.95);  Suffolk  (approx.  length  3.25); 
Ulster  (approx.  length  2.97);  Warren  (approx.  length  5.13); 
Steuben   County    (1    highway,    approx.    length   1.72   miles). 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forins  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  T.,  and  also  at  the  offices  of  the  Division  Engineers 
in  whose  divisions  the  roads  are  to  be  constructed  or  repaired. 
The  addresses  of  the  Division  Engineers  and  tlie  counties  in 
which  they  are  in  charge  will  be  furnished  on  request. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract  agreement. 

EDWIN  DUFFEY,  Commissioner. 

IRVING  J.  MORRIS,  Secretary. 


Itil    AuK.  ■•«.  1915 


Sewerage  Construction 


Paducah,    Ky.,    June    2Sth,    1915. 

Sealed  proposals,  endorsed  "Proposals  for  Outfall  Sewer, 
District  No.  3,  Contract  No.  1,"  will  be  received  by  the  Com- 
missioner of  Public  Works,  of  the  City  of  Paducali,  at  his 
office  in  the  City  Hall,  until  10  A.M.,  Standard  time,  on  Tues- 
day,  August    3rd,   when    they   will   be   publicly   opened. 

The  work  for  which  tenders  are  invited  consists  of  com- 
pletely constructing  about  1650  feet  of  10'  by  12'  horse-shoe 
conduit  of  reinforced  concrete,  or  of  brick,  or  of  both 
materials. 

Copies  of  information  for  bidders,  proposal  forms,  con- 
tracts, specifications  and  contract  drawings  are  on  file  in  the 
office  of  the  Commissioner  of  Public  Works,  and  may  be 
obtained  upon  deposit  of  Ten  Dollars  ($10.00).  which  sum  so 
deposited  will  be  refunded  if  said  documents  are  returned 
within  ten  days  following  the  opening  of  bids.  Each  bid 
must  be  accompanied  by  a  certified  check  for  Two  thousand 
dollars    ($2,000.00). 

The  Commissioner  of  Public  Works  reserves  tlie  right  to 
reject  any   or   all   proposals   and   to   waive   informalities. 

Payments  will  be  monthly  to  the  extent  of  85%  of  the 
estimate  of  work  accomplished,  including  an  allowance  foi 
a    reasonable   stock    of   material   on    the   work. 

L.     A.     WASHINGTON, 
Commissioner  of  Public  Works. 


July   15,   1015 
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All  Important  Iiuiulry — Tlie  Public  Service  Commission, 
purcliasing  for  the  city  of  New  Yorl<,  will  place  tlie  largest 
order  for  ties,  ballast  and  rails  and  other  track  accessories 
for  tlie  new  subway  and  elevated  lines  of  the  Dual  System, 
that  has  ever  been  griven  by  an  American  municipality.  An 
Idea  of  the  magnitude  of  those  contracts  is  ol>taincd  by  the 
fact  that  the  orders  cover  about  35,000  tons  of  100-lb.  open 
hearth  rail;  about  3000  tons  of  rolled  manganese  rail;  over 
1,000,000  tie  plates;  about  356,000  cu.vd.  of  broken  stone  bal- 
last,   and    30.000,000    ft.    of   ties   and    timber. 

Besides  the  saving  in  cost  to  the  city  by  placing  the  orders 
at  the  prevailing  low  prices,  it  is  expected  that  considerable 
saving  will  be  made  in  the  handling  of  the  material,  in  that 
the  supply  contractor  is  required  to  deliver  the  material  di- 
rectly to  the  contractors  who  will  lay  the  track,  thus  elimi- 
nating any  necessity  for  a  city  store  yard. 

The  Commission  is  already  advertising  the  contract  for 
open  hearth  rail,  bids  for  which  will  be  opened  July  16,  and 
it  is  expected  that  advertisements  will  be  ordered  for  bids  to 
be  opened  by  the  end  of  July  for  the  supply  of  the  balance  of 
the  track  materials. 

The  new  materials  are  needed  for  the  track-laying  on  all 
lines  of  the  Dual  System  except  the  Fourth  Ave,  subway  in 
Brooklyn  and  the  Center  St.  Loop  subway  in  Manhattan, 
wliich  have  been  already  equipped  and  the  New  Utrecht  Ave. 
elevated  line  in  Brookl>'n  for  which  the  materials  have  been 
ordered.  On  the  new  lines  of  this  system,  to  be  owned  by 
the  city,  there  will  be  approximately  260  miles  of  single  track 
railroad.  In  the  Fourth  Ave.  subway  and  the  Center  St.  Loop 
there  are  approximately  30  miles  of  single  track,  and  as  these 
tracks  have  already  been  laid  there  remains  to  be  equipped 
about  230  miles  upon  other   lines. 

HAIL-\VAYS — STEAM    AND    KLECTRIC 

Nov  York — New  York  State  Ry. — This  company  plans  to 
expend  $200,000  for  trackage  improvements  in  Syracuse.  B. 
E.  Tilton,  Syracuse,  is  Gen.   Mgr. 

Maryland — Cumberland  Valley  R.R. — According  to  press 
reports,  this  company  plans  to  make  extensive  improvements, 
to  include  yards,  at  Hagerstown,  Md.  J.  H.  Tonge,  Chambers- 
burg,  Penn.,  is  Supt. 

Virginia — Patrick  Hogan,  High  Knobs,  Va.,  is  interested 
in  the  construction  of  a  railway  from  Norton  to  High  Knobs, 
about   five   miles. 

A'irgiuia — Lynchburg  Traction  &  Light  Co. — Plans  are  be- 
ing prepared  by  this  company  to  double-track  its  line  on 
Main  St.,  Lynchburg.  J.  W.  Hancock,  Lynchburg,  is  Gen. 
Mgr.  and  Pur.  Agt. 

AVest  Virginia — Cherry  River  Soutliern  Ry. — This  company 
is  securing  the  right-of-way  and  is  making  preliminary  ar- 
rangements for  the  construction  of  its  proposed  railway  from 
Curtin  to  Bays,  W.  Va.,  about  42  miles.  E.  H.  Venable,  Charles- 
ton, W.  Va.,  is  Ch.  Engr.     Noted  Oct.  29. 

West  Virginia — Weston  &  Glenville  Electric  Ry. — Surveys 
are  being  made  by  this  company  for  the  construction  of  its 
proposed  railway  from  Weston  to  Glenville.  Lloyd  Rinehart. 
Weston,  is  interested.     Noted  Oct.   22. 

North  Carolina — The  Graham  Lumber  Co.  is  having  surveys 
made  for  the  construction  of  a  railway  from  Murphy,  N.  C., 
to  the  timber  lands  of  the  company.  W.  C.  Sandblin,  Andrews, 
N.  C,  is  Engr. 

+North  Carolina — Linville  River  Ry.- — This  company  has 
awarded  a  contract  to  W.  S.  WHITING,  Elizabethton,  Tcnn., 
for  the  construction  of  a  railway  from  Montezuma  to  Fascoe, 
N.   C,  about   12   miles. 

Georela — East  Georgia  Ry. — This  company  has  been  grant- 
ed a  charter  to  construct  an  interurban  railway  from  Glen- 
ville to  Adabelle,  about  30  miles,  with  a  branch  from  Hagan 
to  Claxton,  H.  P.  Talmage,  C.  J.  Baldwin  and  E.  Leffler  are 
among  the  incorporators.     Noted  Apr.  S. 

Florida — Orlando  Interurban  Traction  Co. — According  to 
press  reports  this  company  has  abandoned  the  project  to  con- 
struct an  electric  railway  to  connect  Orlando,  Kissimmee  and 
Sanford.     Noted  Apr.   17,   1913. 

Florida — The  Southern  Investment  Co.  contemplates  the 
construction  of  a  railway  from  Placida  to  Venice,  Fla.,  about 
22  miles.     Langbourne  M.   Williams,  Richmond,  Va.,   is   Pres. 

Alabama — Lauderdale  Power  Co. — This  company  has  been 
incorporated  to  construct  an  electric  railway  from  Florence 
to  Huntsville,  Ala.,  about  75  miles.  Alan  Jemmison,  Birming- 
ham, is  Pres.     Noted  Mar.   23. 

Loaisiana — The  Cady  Lumber  Co.,  McNary,  La.,  is  having 
surveys  made  for  the  construction  of  a  railway  to  connect 
with  the  Texas  &  Pacific  and  the  Rock  Island  lines  at  La- 
mourie.   La. 

Tennessee — Knoxville  Ry.  &  Light  Co. — Plans  are  being 
considered  by  this  company  to  reconstruct  its  line  on  Cum- 
berland Ave.,  from  Ninth  St.  to  the  city  limits  of  Knoxville. 
T.   C.   Kelly,   Knoxville,   is   Supt.   Ry. 

♦Tennessee — Tennessee  Ry. — A  contract  has  been  awarded 
by  this  company  to  J.  C.  RODES  &  CO.,  Franklin,  for  the  ex- 
tension of  its  line  to'ward  Petros,  Tenn.,  about  11  miles. 

+KentuckT — Louisville  &  Nashville  R.R. — This  company 
has  awarded  a  contract  to  GRANT  MASON.  Pineville,  Ky.,  for 
the   extension    of  its  Martins  Fork   to  Grays   Branch. 

Ohio — Dennis  Dwyer,  Dayton,  Is  interested  in  the  con- 
struction of  an  electric  railway  from  Dayton  to  St.  Marys. 


Indiana — Evansville  &  New  Harmony  Traction  Co.- — This 
company  has  arranged  with  the  M.  A.  Peoples  Co.,  Chicago, 
111.,  tor  financing  and  constructing  its  proposed  electric  rail- 
way  from    Evansville   to   New   Harmony,    Ind.,   about   30    miles. 

C.  J.   Seibert,    Evansville,   is  Gen.   Mgr.      Noted   Dec.    3. 
IllinulN — Lincoln   Ry.  &  Light  Co. — Plans  are  being  consid- 
ered   b.v    this    company    for    the    reconstruction    of    its    line    on 
Union  St.   from  Broadway  to  Trcmont  St.     A.  R.  Thomas,  Lin- 
coln,  is  Mgr.,    Pur.   Agt.  and  Supt. 

KansaH- — Hutchinson  Interurban  Ry.- — The  City  Council  of 
Hutchinxon  has  granted  a  franchise  to  this  company  to  ex- 
tend its  line  on  Second  St.  from  Main  St.  to  a  point  east  of 
Walnut  St.  James  E.  Humbert,  Hutchinson,  is  Gen.  Mgr.  and 
Pur.  Agt.     Noted  July  1. 

Kansas — Newton,  Kansas  &  Nebraska  Ry. — This  company 
has  been  granted  permission  by  the  Kansas  Public  Utilities 
Commission  to  issue  stock  for  the  construction  of  its  pro- 
posed railway  from  Newton  through  Harvey,  McPherson. 
Dickinson,  Saline,  Clay  and  Washington  Counties,  about  142 
miles. 

^lisNouri — United  Uys. — Plans  are  being  prepared  by  the 
company  for  the  reconstruction  of  its  line  on  Olive  St.  from 
14th  St.  to  Boyle  Ave.,  St.  Louis.  Robert  McCulloch,  St.  Louis, 
is  Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Arkansas — According  to  press  reports,  A.  V.  Alexander, 
317  West  Second  St.,  Little  Rock,  is  interested  in  the  con- 
struction of  a  railway  from  Yellvllle,  Ark.,  to  the  Rush  Creek 
mining  district,  about   14   miles. 

Arkansas — Cache  Valley  R.R. — A  movement  has  been 
started  by  the  Chamber  of  Commerce  of  Paragould,  Ark.,  to 
purchase  this  company's  line,  running  from  Sedgwick  to  Light, 
Ark.,  and  to  extend  it  to  Paragould. 

Arkansas — Cotton  Plant  &  Southwestern  R.R. — Plans  are 
being  considered  by  this  company  for  the  construction  of  a 
railway  from  Cotton  Plant  to  Kramer,  about  25  miles.  E.  C. 
Nelson   and    W.    R.    Satterfleld,    Helena,    Ark.,   are    interested. 

Arkansas — Hoxie  Electric  Ry. — This  comjjany  is  preparing 
plans  to  revive  the  project  to  construct  an  electric  railway 
from  Hoxie  to  Calico  Rock,  Ark.  J.  W.  Myers,  Calico  Rock,  is 
interested.     Noted  Mar.   4. 

Arkansas — Intercity  Terminal  Ry.- — This  company  has  been 
incorporated  to  construct  an  electric  railw^ay  from  Little 
Rock  to  Argenta,  Ark.  C.  C.  Kavanaugh  is  Pres.,  E.  W.  Jack- 
son, Vice-Pres.,  and  P.  J.  Schmutz,  Secy. 

+Arkansas— Ozarks  Ry.— The  BLODGETT  CONSTRUCTION 
CO.,  Kansas  City,  Mo.,  has  been  awarded  the  contract  by  this 
compan.y  for  the  construction  of  its  railway  from  Mountain 
Home   to   Rothville   townsite,   about   15   miles. 

Texas — Brownsville  St.  Ry. — Plans  are  being  considered  by 
this  company  for  the  extension  of  its  line  in  Brownsville  to 
a  connection  with  the  Rio  Grande  R.R.  It  is  reported  that 
the  Rio  Grande  R.R.,  which  runs  from  Brownsville  to  Point 
Isabel,  about  22  miles,  will  be  rehabilitated  and  equipped  for 
electric  transit. 

Texas — Corpus  Christi  Ry.  &  Light  Co. — This  company 
proposes    to    extend    its    lines    over    a    distance    of    four    miles. 

D.  R.  Locher  Is  Gen.   Mgr. 

Texas — Corpus  Christi-Ward  Island  Interurban  Ry. — This 
company  has  started  preliminary  arrangements  for  the  con- 
struction of  its  proposed  electric  railway  from  Corpus  Christi 
to  Ward  Island,  about  seven  miles.  J.  H.  Caswell,  San  Diego, 
Tex.,   is  interested. 

+Texas — Oklahoma  &  Texas  Southern  Ry. — This  company 
has  awarded  a  contract  to  WARD  &  LEE,  Floresville,  Tex., 
for  the  construction  of  part  of  its  proposed  railway  which 
will  connect  Denton  and  Buckburnette,  Tex.,  and  Ft.  Smith, 
Ark.,  about  450  miles.  W.  R.  Heagler,  Potosi,  Mo.,  is  Ch. 
Engr.     Noted  June  10. 

Oklahoma — Oklahoma  Ry. — This  company  plans  to  recon- 
struct its  line  on  Broadway  and  on  East  Fourth  St.,  Okla- 
homa. George  W.  Knox,  Oklahoma,  is  Vice-Pres.  and  Gen. 
Mgr. 

California — The  City  Council  of  Los  Angeles  has  author- 
ized the  Board  of  Public  Works  to  advertise  for  bids  on  a 
street    railway    franchise   on   South   Park   Ave. 

LIGHT,  HE.VT  AND  POWER 

Belletille,  N.  J. — The  Sleeth  Mfg.  Co.,  manufacturer  of  wire 
specialties,  will  build  a  new  boiler  house  at  its  plant  on  Cort- 
landt  St.,  Belleville. 

+Ne«ark,  N.  J. — The  Board  of  Education  has  awarded  the 
contract  for  a  heating  plant  in  the  new  school  on  Oliver  St. 
to  JAMES   F.   KELLY,    126  South   14th   St.,   Newark,  at  $20,466. 

Spray.  N.  C. — The  Thread  Mills  Co.  is  having  plans  pre- 
pared for  the  construction  of  a  3000-hp.  electric  power  plant 
in  Spray.  F.  P.  Sheldon  &  Son,  Industrial  Trust  Bldg.,  Provi- 
dence, R.  I.,  is  Arch,  and  Engr. 

Wake  Forest,  N.  C. — An  election  will  be  held  July  27  for 
the  purpose  of  voting  for  a  bond  issue  of  $10,000,  the  proceeds 
of  which  will  be  used  for  the  improvement  and  extension  of 
the  municipal  electric-lighting  system.  J.  L.  Bullard  is  Supt. 
of  the  plant. 

OrangebnrK,  S.  C — At  an  election  held  June  29  the  citizens 
voted  in  favor  of  issuing  $15,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  improvement  of  the  municipal 
electric-light  plant.     Noted  June  17.    . 
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Clnrksdnle,  MisH. — It  is  reported  that  the  city  has  voted  to 
issue  $1.">0.000  in  bonds,  a  part  of  which  will  be  used  for  the 
enlargrement  of  the  municipal  electric-light  plant.  W.  B. 
Perlvins  is  Chn.  of  the  Light  Com. 

Dnnville,  Ky. — The  Danville  Electric  Light  &  Power  Co. 
plans  an  expenditure  of  $20,000  for  the  improvement  of  its 
plant 

HeDderson,  Ky. — The  Henderson  Traction  Co.  is  consider- 
ing the  improvement  of  its  power  plant. 

.\sli4abula,  Ohio — Bids  will  be  received  until  July  29  by 
Charles  E.  Peck.  Clk.,  Bd.  of  Education,  for  the  construction 
of  a  central  heating  plant  for  several  school  buildings. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  July  23,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  removal  of  three  boilers  from  the  old  Court 
House",  Main  and  Sycamore  .St.,  Cincinnati,  and  installing  the 
same  in  the  Hamilton  County  Infirmary,  Carthage,  Cincinnati. 
Fred   E.   Wesselman   is   Pres.   of   the   Bd. 

Cleveland.  Ohio — Bids  will  be  received  by  the  Commis- 
sioner of  Purchases  and  Sunplies,  Room  511  City  Hall,  until 
noon,  July  23.  for  furnishing  fiber  conduit  for  the  municipal 
electric  light  department. 

Cleveland,  Ohio — fOfficial) — Bids  will  be  received  until  1 
p.m.,  Aug.  2.  by  the  Clerk  of  the  Board  of  Education,  Rock- 
well Ave.  and  East  Sixth  St.,  for  new  boiler  and  new  steam 
fitting  In  the  East  Technical  High  School.  Scovill  Ave.  and 
East   55th   St.     Frank   G.    Hogen   is   Dir.   of  Schools. 

Troy,  Ohio — The  County  Commissioners  have  approved  the 
plans  of  C.  P.  Bowdle,  Piqua,  for  the  construction  of  an  addi- 
tion to  the  power  plant  at  the  courthouse.  The  estimated  cost 
is  $10,000. 

Wellsvllle.  Ohio — Bids  will  be  received  by  J.  F.  McQueen, 
City  Audr..  until  Aug.  7  for  the  purchase  of  $60,000  in  bonds, 
the  proceeds  of  whicli  will  be  used  for  the  construction  of  a 
municipal  electric-light  plant.     Noted  June  24. 

+Bntesvllle,  Ind. —  (Official) — See  item  under  "Water  Supply 
— Irrigation." 

Greencastle,  Ind. — Bids  will  be  received  until  2  p.m..  July 
21,  bv  C.  E.  Talkington.  Supt.,  Greencastle,  for  two  engines, 
two  550-hp.  boilers,  two  generators  and  accessories  for  the 
power  plant  at  the  State  Farm. 

Xorth  Vernon,  Ind.^The  city  plans  to  install  an  additional 
engine  and  generator  and  to  remodel  the  municipal  electric- 
light  plant  at  a  cost  of  about  $15,000.     A.  B.  Berkshire  is  Supt, 

Springfield,  III. — Bids  will  be  received  until  July  26  by 
Frank  D.  Whipp,  State  Fiscal  Supvr.,  for  the  construction  of 
power  houses  at  the  State  Hospitals  at  Dunning  and  Elgin. 
James  B.  Dibelka,  130  North  Fifth  Ave.,  Chicago,  is  State  Arch. 

Lnkelield,  Minn. — Bids  will  be  received  until  July  31  by  the 
Village  Recorder  for  the  construction  of  an  addition  to  the 
building  of  the  municipal  electrtc-light  plant,  and  installing 
new  equipment,  including  125-hp.  boiler,  concrete  chimney, 
generator,  switchboard,  etc.  Earle  D.  Jackson,  Capital  Bank 
Bldg.,  St.   Paul,   is  Consult.    Engr.     Noted  July   1. 

St.  Paul,  Minn. — Plans  are  being  prepared  by  Charles  L. 
Pillsburv.  Minneapolis,  for  the  construction  of  a  power  plant 
at  St.  Joseph's  Hospital.     The  estimated  cost  is   $50,000. 

Warren,  Minn. — Bids  will  be  received  until  July  22  by  G. 
O.  (Sross,  (5ity  Recdr.,  for  the  construction  of  an  addition  to 
tiie  municipal  po^ver  house  and  installing  some  new  equip- 
ment, including  generator,  switchboard,  etc.  Earle  D.  Jack- 
son, St.  Paul,   is  Consult.  Engr.      Noted  July  1. 

Canton,  Kan. — Press  reports  state  that  work  will  soon  be 
started  on  the  construction  of  a  power  house  and  electric- 
light  plant. 

Iiamed,  Kan. — Bids  will  be  received  until  July  19  by  the 
Citv  Council  for  the  construction  of  an  electric-light  plant. 
Worley  &  Black,  301  Reliance  Bldg.,  Kansas  City,  Mo.,  is  Engr. 

Robinson,  Kan. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $10,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  power  plant 
and   the   installation   of  an   electric-lighting   system. 

+Dakota,  Xel). — It  is  reported  that  a  contract  for  the  con- 
struction of  a  municipal  electric-light  plant  has  been  awarded 
to  the  JOHNSTON  ELECTRIC  CO.,  1207  Harney  St.,  Omaha. 
H.  J.  Ryan,  Sioux  City,  Iowa,  is  Engr.-in-Charge. 

Fnllerton,  Xeb. — A  bond  issue  of  $2S,000  has  been  voted, 
the  proceeds  of  which  will  be  used  for  the  installation  of  a 
municipal  electric-light  plant. 

Lincoln,  Neb. — Bids  will  be  received  by  L.  Mathews,  Secy., 
Bd.  of  Comrs..  State  Institutions,  until  1:30  p.m.,  July  21,  for 
the  construction  of  an  addition  to  the  power  plant  at  the 
State  Penitentiary  and  Hospital  for  Insane. 

MInot,  X.  D. — The  Consumers  Power  Co.  plans  an  expendi- 
ture of  about  $75,000  for  the  construction  of  an  addition  and 
alterations  to  the  power  house.  It  will  also  install  additional 
boilers,  engines  and  other  machinery. 

Cai«<\-llle,  Mo. — Press  reports  state  that  the  Cassville  Mill 
&  Power  Co.  is  considering  the  construction  of  a  power  house. 

Drexel,  Mo. — The  City  Council  plans  to  install  a  municipal 
electric-light   plant   to   cost  about   $10,000. 

Pleaxant  Hill,  Mo. — It  is  reported  that  the  Rawls  Electric 
Light  &  Power  Co.,  successor  to  the  Reader  Co.,  plans  the  re- 
construction of  the  light  plant.     The  estimated  cost  is  $10,000. 

St,  JoMepli,  Mo. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $75,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  improvement  of  the  electric-light  plant. 

Bronnwood,  Tex. — The  Central  Texas  Gas  Co.,  recently 
organized  with  a  capital  stock  of  $150,000,  will  install  natural- 
gas  systems  in  a  number  of  towns  in  the  vicinity  of  Brown- 
wood.     The  gas  will  be  obtained  from  the  Bangs  field. 


Blxby,  Okla. — The  City  Council  has  decided  to  call  an 
election  to  vote  on  the  question  of  issuing  $4000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
municipal   electric-light  plant. 

Coeur  d'Alene,  Idaho — The  City  Council  ha£  authorized  the 
Light  Committee  to  ask  the  Public  Utilities  Commission  for 
permission  to  build  and  operate  a  municipal  electric-light 
plant. 

Wallace,  Idaho — John  H.  Wourms  and  associates  have  been 
granted  a  franchise  for  the  installation  of  a  gas  plant  in 
Wallace. 

Taconia,  Wash. — Press  reports  state  that  the  Tacoma 
Smelting  &  Refining  Co.  will  construct  a  new  power  house. 
W.  R.  Rust  is  Pres. 

Orillla,  Ont. — The  Orillia  Water,  Power  &  Light  Commis- 
sion is  having  plans  prepared  for  the  installation  of  an  elec- 
tric power  system.     C.   E.   Grant   is   Clk, 

BRIDGES 

Manchester,  BT.  H. — The  city  contemplates  the  construction 
of  a  reinforced-concrete  bridge  at  Elm  St. 

Winnisqunni,  N.  H. — Storrs  &  Storrs,  Concord,  is  preparing 
plans  for  the  construction  of  a  450-ft.  steel  bridge  with  a 
concrete  slab  floor  over  the  outlet  of  Lake  Winnisquam.  The 
estimated   cost  is  $40,000. 

+  Siirinsfield,  Mass. —  (Official) — The  general  contract  for 
the  construction  of  the  Plainfield  St.  Bridge  over  the  tracks 
of  the  Boston  &  Maine  R.R.  has  been  awarded  to  the  JOBSON- 
GIFFORD  CO.,  30  East  42d  St.,  New  York,  N.  T.,  at  $25,950. 
The  contract  for  furnishing  the  structural  steel  has  been 
awarded  to  the  AMERICAN  BRIDGE  CO.,  120  Franklin  St., 
Boston,    at    $12,450.      Noted    June    24. 

Kingston,  X.  Y. — The  construction  of  a  viaduct  in  Kingston 
is  contemplated.  The  estimated  cost  is  $97,489,  to  be  borne 
by  the  city,  the  Ontario  &  Western  and  the  Ulster  &  Delaware 
railroads  and  the  state. 

LaSalle,  X.  Y. — Tlie  Village  Board  contemplates  the  con- 
struction of  a  viaduct  over  the  railroad  tracks  at  Hamilton 
Ave.     The   estimated  cost  is  $15,000. 

Vtica,  X.  Y. — Charles  Kiehm,  Consult.  Engr.,  Utica,  has 
been  engaged  to  prepare  plans  for  a  bridge  across  the  Mohawk 
River  between  LItica  and  Deerfield  at  North  Genesee  St. 
The  estimated  cost  is  $75,000.     Noted  July  1. 

ItMatanan,  X.  J. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Aug.  4,  by  the  Board  of  Chosen  Freeholders  of  Mon- 
mouth County.  Court  House,  Freehold,  for  the  construction 
of  a  Strauss  trunnion  bascule  bridge  over  Matawan  Creek,  on 
the  South  Ambov-Keyport  Rd.  George  D.  Cooper,  60  Broad  St., 
Red  Bank,  is  County  Engr.  Charles  E.  Close,  41  Main  St., 
Matawan,  is  Clk.  Bd.  of  Freeholders.  Noted  May  13  and  July 
S  under  Keyport,  N.  J. 

AVest  Milton,  Penn. — Press  reports  state  that  the  Phila- 
delphia &  Reading  Ry.  will  build  a  new  bridge  at  West  Milton 
to  replace  the  present  structure.  A  new  site  will  probably 
be  chosen  in  order  to  eliminate  a  dangerous  curve  at  this 
point.  The  estimated  cost  of  the  bridge  is  $150,000.  S.  T. 
Wagner,  Philadelphia,   is  Ch.   Engr. 

Wilkes-Barre,  Penn. — The  Luzerne  County  Court  has  ap- 
proved the  plans  for  the  construction  of  the  proposed  bridge 
over  the  Susquehanna  River  at  West  Market  St.  The  esti- 
mated cost  is  $500,000. 

York,  Penn. — Bids  will  be  received  until  July  19  by  F.  S. 
Bartenschlager,  Controller  of  York  County,  for  the  construc- 
tion of  an  SO-ft.  steel  bridge  over  Bad  Run  in  Washington 
Township,  and  for  a  40-ft.  reinforced-concrete  arch,  with  par- 
apet and  wing  walls,  over  Cabin  Creek  near  East  Prospect. 

Baltimore,  Md. — The  lowest  bid  received  by  the  State  Roads 
Commission  for  resurfacing  the  approaches  to  the  Dover 
Bridge.  Talbot  and  Caroline  Counties,  was  that  of  Austin 
Bennett  &  Co.,  Baltimore,  at  $9212  for  concrete,  and  $8708 
for  macadam. 

Rocky  Mount,  Va. —  (Official) — Bids  will  be  received  until 
noon,  July  23,  by  the  Clerk  of  the  Circuit  Court  of  Franklin 
County  for  the  construction  of  a  110-ft.  bridge  over  Maggoty 
Creek,  about  four  miles  from  Wirtz.  G.  P.  Coleman,  Rich- 
mond, is  State  Highway  Comr. 

+Grafton,  AV.  Va. — The  Commissioners  of  Taylor  County 
have  awarded  the  contract  for  the  construction  of  a  new 
bridge  over  the  Tygarts  Valley  River  to  the  LUTEN  BRIDGE 
CO.,  Clarksburg,  at  $50,600.  It  will  be  a  six-span  reinforced- 
concrete  structure  560  ft.  long. 

Rainelle,  W.  Va. —  (Official) — All  bids  received  July  6  by  the 
Greenbrier  County  Court,  Lewisburg,  for  the  construction  Oi 
three  steel  or  reinforced-concrete  bridges  near  Rainelle  were 
rejected.  The  Commissioners  have  placed  an  engineer  in 
charge  and  will  build  the  bridges  themselves.  John  S.  Craw- 
ford is  Clk,     Noted  June   24. 

+Asheville,  X.  C. — The  Board  of  Commissioners  of  Bun- 
combe Countv  has  awarded  the  contract  for  the  construction 
of  three  bridges  to  the  ROANOKE  BRIDGE  &  IRON  CO., 
Roanoke.  Va..  at  $4030,  and  a  contract  for  three  bridges  to 
the  NASHVILLE  BRIDGE  CO.,  Nashville.   Tenn.,  at   $4865. 

.Athens,  Ga. — It  is  reported  that  the  Commissioners  of 
Clarke  County  are  considering  the  reconstruction  of  the 
Princeton  Bridge  by  placing  a  new  steel  superstructure  on  the 
present   foundations.      The   estimated   cost    is    $4000. 

Miami,  Fla. — It  is  reported  that  an  election  will  be  held 
Aug.  19  to  vote  for  an  issue  of  $150,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  two  bridges 
across  the  Miami  River.  Estimated  cost,  $75,000  each.  B.  H. 
Klyce  is  Engr. 

Pineville,  Ky. — Bids  will  be  received  by  the  County  Com- 
missioners until  July  17  for  the  construction  of  a  bridge  over 
the  Cumberland  River,  consisting  of  two  150-ft.  spans  and 
one   50-ft.   span. 

Meridian,  Miss. — The  City  Council  contemplates  an  ex- 
penditure of  $15,000  for  the  construction  of  a  concrete  bridge. 
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ANhlnnil,  Ohio — Bids  will  be  received  by  B.  Welty.  Clk..  Bd. 
of  County  Comrs.,  until  noon,  Aup.  6.  for  constructing  and 
repairiiifi'  seven   bridges  in   various   townships. 

+niio.vruN,  <MiU> — The  Bo:ud  of  t'ommissioners  of  Crawford 
Couiitv  liMs  awHiiliMl  contracts  for  the  construction  of  the 
JIarv  St.  Hridj.;.-.  Hucyrus,  to  RIAKTIN  TEYNOR  at  $4900  for 
the  substructure,  and  to  the  KhKIl.VHT  BKIDOK  &  IRON  CO. 
at  $1498  for  the  superstiucture.  Contracts  for  the  I'ari-lu-i- 
Bridge  over  the  Sandusliy  Kiver  in  Dallas  Townsliip  w.ic 
awarded  to  BKADV,  U'C()i\.\10I.I.  Nr  JlAl.l.OY,  Marion,  at  fs.'rl  I 
for  substructure  and  ttll,  and  to  the  ELKllAUT  BUllMlIi;  ^^i 
IRON    CO.,    at    $5658    for    the    superstructure.      Noted    May    li". 

Carrolltou,  Ohio — Bids  will  be  received  until  Aupr.  2  by  the 
Board  of  Commissioners  of  Carroll  County  for  rebuildinB  the 
bridge  over  Biji  Sandy  Creek,  west  of  Magnolia,  Rose  Town- 
ship.     S.   G.   Shotwell   is    Pres. 

CuIuiiibUN.  Ohio — (Ofhcial) — Bids  will  be  received  until 
noon,  July  30,  b>-  the  Boai'd  of  Commissioners  of  Franklin 
County  for  tlie  following  bridge  work:  Buildingr  approaches 
to  the  Schroclv  Ht'idge  over  Alum  Creek  on  the  Schrocl?  ltd., 
Blendon  Townsliip;  removing  and  reiirecting  the  Third  .\ve. 
Bridge  over  the  Olentangy  River  on  the  Eberly  Rd.  over  Alum 
Creek,  Truro  and  Madison  Townships;  construction  of  the  sub- 
structure, superstructure  and  roadway  of  the  Eberly  Bridge 
over  Alum  Creek,  Truro  and  Madison  Townships.  .lohn  Scott 
is  Clk.  of  Comrs. 

Dayton.  Ohio — Plans  are  being  prepared  by  the  City 
Commissioners  for  the  construction  of  new  bridges  at  Keowee, 
Fifth  and  Webster  St.,  to  replace  those  washed  away  by  the 
floods  of  1913.  The  estimated  cost  is  $70,000,  $125,000  and 
$100,000    respectively.      E.    C.    Cummin    is   City    Engr. 

Lebanon,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m.,  Aug.  2,  by  the  Board  of  Commissioners  of  Warren  County 
for  the  construction  of  creosoted  plank  and  block  floors  on 
two  bridges,  one  over  Clear  Creek  on  the  Union  Rd.,  Franklin 
Township,  and  the  other  over  the  Little  Miami  River  in  the 
Village  of  South  Lebanon,  Union  and  Hamilton  Townships. 
John   M.   Mulford   is  County   .-Vudr.   and   Clk.   of  Comrs. 

Mariettii,  Ohio — Bids  will  be  received  until  July  20  by  the 
Board  of  Commissioners  of  Washington  County  for  the  con- 
struction of  the  Forshey  Bridge  on  Fleming  Rd.,  Adams  Town- 
ship, and  the  Weir  Bridge  in  Decatur  Township.  W.  B. 
Alexander  is  County  Audr. 

STewark,  Ohio — Bids  will  be  received  until  July  24  by  the 
Board  of  Commissioners  of  Licking  County  for  the  construc- 
tion of  a  bridge  over  Dry  Creek  in  Newton  Township  on  the 
Newark-Mt.  Vernon  Kd.  The  work  will  include  extending 
and  repairing  the  present  wings  and  abutments,  104-ft.  steel 
superstructure  with  IS-tt.  roadway,  paved  with  reinforced 
concrete.     J.  W.  Hursey  is  County  Audr. 

Portsmouth,  Ohio — W.  F.  Nugent,  Louisville,  at  $119,946, 
submitted  the  lowest  bid  for  the  construction  Of  the  Lawson 
Run  Viaduct  over  the  tracks  of  the  Norfolk  &  Western  Ry. 
Noted  June  24. 

Strasbur^,  Ohio — The  Board  of  Commissioners  of  Tus- 
carawas Count.v,  New  Philadelphia,  has  decided  to  replace 
the  present  wooden  bridge  over  Sugar  Creek  near  Strasburg 
with  a  100-ft.  steel  structure.  The  estimated  cost  is  $4500. 
The   present    piers  will   be   used. 

Toledo,  Oliio — Bids  will  be  received  until  10  a.m.,  Aug.  6, 
by  Charles  J.  Sanzenbacher,  Audr..  Lucas  County  Comrs.,  for 
the    construction    of   three    bridges   and    new    abutments. 

+BIoominBton,  Ind. —  (Official) — The  contract  for  the  con- 
struction of  the  Willard  Farr  Steel  bridge  in  Bloomington 
Township  has  been  awarded  to  the  SULLIVAN  BRIDGE  CO., 
Sullivan.     Noted  June  24. 

Indianapolis,  Ind. — The  Board  of  Public  Works  received  bids 
June  28  for  the  construction  of  a  three-arch  reinforced-con- 
crete  bridge  over  Fall  Creek  at  North  Meridian  St..  as  follows: 
Marsch-Clearv-White  Construction  Co.,  Chicago,  111.,  $144,700; 
Dunn-McCarthv  Construction  Co.,  $146,378;  Hickey  Bros.,  St. 
Louis,  Mo.,  $170,239;  Mansfield  Engineering  Co.,  $172,789; 
Hackedorn  Construction  Co.,  $179,819;  A.  J.  Yawger  Co.,  $182,- 
734;  Carmichael-Cryder  Co..  St.  Louis,  $187,400;  Kuert  Con- 
tracting Co.,  Indianapolis,  $198,700.  B.  J.  Jeup  is  City  Engr. 
Noted  June  17. 

+LaTrrenceburB,  Ind. — The  OREGONIA  BRIDGE  CO.,  Leb- 
anon, Ohio,  at  $19,335,  bas  been  awarded  the  contract  for 
the  construction  of  a  bridge  over  the  White  River. 

+Madison,  Ind. — The  Jefferson  County  Commissioners  have 
awarded  the  contract  for  the  construction  of  a  bridge  to  the 
EAST   ST.   LOUIS  BRIDGE  CO.,   East  St.  Louis,   111. 

+Sprin!cflcld,  III. —  (Official) — The  State  Highway  Depart- 
ment has  awarded  the  contract  for  the  construction  of  a 
155-ft.  steel  bridge  in  Bernadotte  Township,  Fulton  County, 
to  the  CENTRAL  STATES  BRIDGE  &  IRON  CO.,  Indianapolis, 
Ind.,  at  $4888.  Other  bidders  were:  Joliet  Bridge  &  Iron  Co., 
$5264;  East  St.  Louis  Bridge  Co.,  $5190;  Porter  McCuUough 
Construction  Co.,  $5270;  Decatur  Bridge  Co.,  $4985;  Illinois 
Steel  Brid.ge  Co.,   $4981.      .-loted  June   24. 

Eagle  Point,  AVis. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $21,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  bridge  over  the 
Chippewa  River  at  Cobban. 

+Mtlwaukee,  Wis. — FRANK  LUENZMANN,  at  $4711,  has 
been  awarded  the  contract  for  the  construction  of  a  temporary 
bridge  across  the   tracks  of  the  Northwestern  Ry. 

Dubuque.  Iowa — Bids  will  be  received  until  July  20  by  the 
Board  of  Supervisors  of  Dubuque  County  for  the  construction 
of  75  bridges  and  culverts  in  the  county.  W.  B.  Turlay  is 
County  Engr.     John  Inghram  is  County  Audr. 

+Red  Oak,  Iowa — The  Commissioners  of  Montgomery 
County  have  awarded  the  contract  for  the  construction  of 
steel  ijridge  with  a  100  ft.  main  span,  two  20-ft.  approaches 
and  a  16-ft.  roadwav  over  Modaway  River.  Grant  Township, 
to  the   RED   OAK   BRIDGE   &   IRON   WORKS. 

+Cannon  Falls,  Minn. — JOHNSON  &  DRAKE.  Minneapolis, 
has  been  awarded  the  contract  for  the  construction  of  a  rein- 
torced-concrete  bridge  consisting  of  three  60-ft.   spans  of  the 


arch  rib  type.  The  WALES,  CA-MPBELL  CO.,  Minneapolis, 
was  awarded  the  contract  l^or  a  bridge  with  two  67-ft.  girder 
spans  estimated   to  cost   $25,000.      Noted   June   10   and   17. 

SioiLv   t'lty,  Io«n — It   is   reported   that   the   City   Council    is 
considering   the   construction   of  a   bridge   across   Floyd   River 


rth  St. 


+St.  Paul,  Minn. — The  contract  tor  the  construction  of  a 
bridge  on  Wheelock  Parkway  across  the  tr.icks  of  the  Minne- 
apolis, St.  Paul  &  Sault  Ste.  Marie  Ry.  has  been  awarded. to 
A.  H.  HEINBACH,  at  $6760. 

Hill  «Hy,  Kan.— Bids  will  be  received  until  July  16  by  J.  C. 
Herman,  Clk.  of  (Jr.aham  County,  for  replacing  three  bridges 
and    tile    consti-uction    of   three    new    ones. 

MlnneapoIlN,  Kan. —  (Omclal )— Bids  will  be  received  until 
noon,  .lul.v  16,  by  the  Commissioners  of  Ottawa  County  for 
the  construction  of  a  90-ft.  steel  bridge  with  concrete  floor 
and  reinforced-concrete  .abutments  over  the  west  branch  of 
Pipe  Creelc,  Logan  Township,  Ottawa  County. 

^VIcllltn.  Kan. — It  is  reported  that  the  Commissioners  of 
Sedgwick  County  will  soon  ask  for  bids  for  the  construction 
of  two  reinforced-concrete  bridges,  one  over  the  drainage 
canal  on  21st  St.  to  cost  about  $8000,  and  the  other  over  Jester 
Creek  in  Valley  Center  Township,  estimated  to  cost  $4500. 

Kearney,  Xeli. — It  is  reported  that  the  Commissioners  of 
Buffalo   Count.v   contemplate '  the   construction    of   Ave    bridges. 

Hardin,  Mont. — Bids  will  be  received  until  July  21  by  R.  P. 
Ross,  Clk.  of  Big  Horn  County,  for  the  construction  of  three 
bridges,  one  over  the  Little  Big  Horn  River  on  the  Sarpy  Rd., 
one  over  the  same  stream  near  Wyola,  and  the  third  over  the 
Big  Horn  River,  about  IVi  miles  northeast  of  Hardin.  Noted 
June  10  and  24. 

+Clinton,  Mo. — The  Commissioners  of  the  Henry  County 
Court  have  awarded  the  contract  for  the  construction  of  a 
150-ft.  bridge  over  the  Grand  River  to  the  CANTON  BRIDGE 
CO. 

KanHnN  City,  Mo, — The  City  Council  proposes  to  sell  bonds 
for  $400,000,  the  proceeds  to  be  used  for  the  construction  of 
the  12th  St.  viaduct  approaches. 

Maryvllle,  Mo. — Press  reports  state  that  plans  are  being 
prepared  for  the  construction  of  four  bridges.  Fred  Yoeman 
is  Clk.  of  Nodaway  County. 

Oak  Grove,  Mo. — Bids  will  soon  be  received  for  the  con- 
struction of  a  concrete  bridge  over  i  creek  on  the  new  Oak 
Grove  Mecklin   Rd.     The  estimated  cost   is  $6000. 

Poplar  Bluff,  Mo. — Bids  will  be  received  until  July  19  by 
John  H.  Greason,  Engr.,  Butler  Count.v  Drainage  DIst.  No.  10, 
Court  House,  Poplar  Bluff,  for  the  construction  of  28  steel 
bridges  in  connection  with  nine  drainage  canals  in  the  district. 
J.    O.   Chambers   is   Clk.    of   Coun* ,    Court. 

+St.  Louis,  Mo. —  (Official) — The  contract  for  23.000  tons 
of  structural  steel  for  the  Illinois  approach  of  the  Municipal 
Bridge  has  been  awarded  to  tb'  AMERICAN  BRIDGE  CO. 
Estimated    cost,    $1,035,000.      Noted   July    8. 

+Portland,  Tex. — It  is  reported  that  W.  T.  MONTGOMERY, 
San  Antonio,  at  $8761,  has  been  awarded  the  contract  for  the 
construction  of  a  concrece  bridge  and  culverts  from  Sap  Depot 
to   the   north  line   of  the  district. 

+La  Junta,  Colo. —  (Official) — The  Board  of  Commissioners 
of  Otero  County  Courthouse  has  awarded  the  contract  for  the 
construction  of  a  bridge  across  Anderson  Arroyo  on  Fifth  St. 
to  the  PUEBLO  BRIDGE  CO.,  Pueblo,  at  $6640.     Noted  June  24. 

+Ribera,  X.  M. — The  contract  for  the  construction  of  a 
14-ft.  steel  bridge  ever  the  Pecos  River  has  been  awarded  to 
the    MISSOURI    VALLEY    BRIDGE    CO.,    Leavenworth,     Kan., 

at    $5500. 

Colville,  Wash. — Bids  will  be  received  until  July  19  by  the 
Commissioners  of  Stevens  County  for  the  construction  of  a 
steel  truss  highway  bridge  near  Kettles  Falls.  The  estimated 
cost   is    $16,000. 

Davenport,  AVash. — It  is  reported  that  Lincoln  County  will 
spend  about  $50,000  in  the  construction  of  new  bridges  this 
year.      Guy   H.   Harvey   is  County   Engr. 

+E:inia,  \Vash. — The  Commissioners  of  Chehalis  County, 
Montesano,  have  awarded  the  contract  for  the  construction 
of  a  255-ft.  steel  bridge  over  the  Chehalis  River  near  Elma 
to  the  CO.\ST  BRIDGE  CO.,  Portland,  Ore.,  at  $11,000.  Other 
bidders  were:  T.  H.  Clingan,  Seattle,  $11,360;  Charles  G. 
Huber.  Seattle,  $12,395;  Portland  Bridge  Co.,  Portland.  Ore., 
$12,483;  Illinois  Steel  Bridge  Co.,  Spokane,  $13,640;  Portland 
Bridge   &   Iron   Co.,   Portland,   Ore.,    $13,990. 

Kettle  Falls,  Wash. — Bids  will  be  received  until  July  19  by 
the  Auditor  of  Stevens  County,  Colville.  for  the  construction 
of  a  steel   truss  bridge  near  Kettle   Falls. 

Seattle.  Wash. — The  lowest  bid  received  by  the  Commis- 
sioners of  King  County  for  the  construction  of  the  Stossel 
Bridge  was  that  of  A.  H.  Cox  &  Co.,  309  First  Ave.  S.,  Seattle, 
at  $14,735.  The  bridge  will  be  a  209-ft.  steel  span.  Noted 
June   17. 

Tacoma,  Wash. — It  is  reported  that  bids  will  be  received 
about  July  21  by  Owen  Woods,  Comr.  of  Pub.  Wks.,  for  the 
construction  of  a  wooden  bridge  across  the  gulch  on  34th  St. 
It  will  cost  about  $14,000.     Noted  May  27  and  June  10. 

Portland,  Ore. —  (Official) — Bids  will  be  received  by  A.  L. 
Barbour.  City  Audr.,  until  noon,  July  26,  for  the  construction 
of  a  reinforced-concrete  viaduct  and  approaches  over  the 
Troutdale  Branch  of  the  Oregon-Washington  R.R.  &  Naviga- 
tion Co.     The  estimated  cost  is  $53,000.     Noted  July  1. 

+Bnrlineanie.  Calif. — Press  reports  state  that  the  City 
Trustees  have  awarded  the  contract  for  the  construction  of 
eight  bridges  to  EATON  &  SMITH,  at   $20,072.     Noted  May  27. 

Marysville,  Calif. — The  Board  of  Supervisors  of  Yuba 
County"  have  accepted  plans  for  the  construction  of  three 
bridge's  on  the  State  Highway  between  Wheatland  and  Mor- 
rison's Crossing.     The  estimated   cost  is  $15,000. 

Red  Bluff,  Calif. — The  Board  of  Supervisors  of  Tehama 
County   has   rejected    all    bids   received   June    29    for   the   con- 
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struction  of  three  steel  or  concrete  bridges,  a  2200-ft.  bridge 
across  Sand  Slougrh,  a  4r>0-ft.  bridge  across  Samson  Slough 
and  a  600-ft.  bridge  across  Payne  Creels.  The  worit  will  be 
readvertised.     Noted  June  24. 

San  JosO,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  of  Santa  Clara  County  until  11  a.m.,  July  19,  for 
the  construction  of  two  reintorced-concrete  bridges  on 
Alviso   Rd. 

+<luebcc.  Que. — The  City  Council  has  awarded  the  contract 
for  the  construction  of  a  steel  bridge  at  Stadacona  Rd.  to 
the  EASTERN  CANADA  STEEL  &  IRON  CO.,  Montreal,  at 
J116.000.     Noted  Aug.   13. 

■\V.\TEn     .SII'PI.Y — IHUIfi.VTION 

BoMton,  MnNM.^ — (Official) — Bids  will  be  received  until  noon, 
July  20,  by  the  Commissioner  of  Public  Works,  Room  511 
City  Hall  Annex,  for  laying  water  mains  in  C,  South  Boston, 
Albany,  Bristol,  Endicott,  Federal,  Green.  Haverhill.  Leverett, 
Norwav  and  Stillman  St.  Patrick  O'Hearn  is  Act.  Comr.  of 
Pub.    Wks. 

+lloHtoii,  MnsH. — The  contract  has  been  awarded  to  the 
DAVIS  FOUNDRY  CO.,  for  furnishing  300  c.-i.  gate  boxes 
for    the    Water    Department. 

Leno.v,  MnsN. — According  to  press  reports  the  Lenox  Water 
Co.  has  postponed  the  construction  of  a  reservoir.  Noted  Oct. 
S  and  June  24. 

South  Hailley  Falls,  Mass. — The  town  has  been  advised  by 
the  State  Board  of  Health  to  either  secure  a  new  water  supply 
or    filter    its    present    supply. 

■^Hartford,  Codu. — (Official) — Bids  will  be  received  until 
3  p.m.,  Aug.  2,  by  the  i5oard  of  Water  Commissioners  for  the 
construction  of  the  Richards  Corner  dam,  compensating  reser- 
voir in  New  Hartford  under  Contract  No.  10.  Caleb  Mills  Sa- 
ville  is  Ch.  Engr. 

I.ewiHton,  N.  Y. — Bonds  for  $39,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.     Noted  Feb.  25  and  July  1. 

Youngsville.  N.  Y. — Bonds  for  $28,000  have  been  voted  by 
the  citizens,  according  to  press  reports,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system. 

Jersey  City,  N.  J. — .According  to  press  reports  bids  will 
soon  be  received  for  the  construction  of  a  72-in.  steel  pipe 
line  11  miles  long.  Charles  A.  Van  Keuren  is  City  Engr. 
Noted   Feb.    11   and   June    10. 

West  Orange,  >'.  J. — William  B.  Fuller,  Consult.  Engr..  in  a 
final  report  on  the  water  question  to  the  West  Orange  Town 
Council  recommended  the  purchase  of  the  present  distribut- 
ing system  of  the  West  Orange  Water  Co.,  at  an  estimated 
cost  of  $201,625.  Improvements  will  cost  $250,000.  Noted 
Apr.   1. 

Altoonn,  Penn. —  (Official) — Bids  are  being  received  by  the 
Allegheny  Water  Co.  for  an  auxiliary  pumping  station  for 
the  water  system.  Chester  cfe  Fleming,  Pittsburgh,  is  Engr. 
Noted  Nov.   12. 

Gallltzin,  Penn. —  (Official) — Bids  will  be  received  until 
July  24  by  Harry  F.  Conrad,  Borough  Secy.,  for  constructing 
a  storage  reservoir  on  Gum  Tree  Rd.  D.  W.  Dillman,  47 
Altoona  Trust  Bldg.,  Altoona,  is  Engr.  Noted  Jan.  21  and 
Apr.    29. 

Langliorne,  Penn. — Bids  will  be  received  until  July  20  by 
H.  J.  Briggs.  Secy.,  Langhorne  Spring  Water  (f'o.,  for  con- 
structing a  filtration  plant  with  a  daily  capacity  of  300,000 
gal.  William  H.  Boardman,  426  Walnut  St.,  Philadelphia,  is 
Engr.     Noted   July   S. 

BoonHboro,  Md. — Official) — Plans  have  been  approved  by 
the  State  Department  of  Health  for  the  construction  of  a 
new  water  supply   pipe   line. 

CheHtertoivn,  Md. —  (Official) — Permission  has  been  granted 
by  the  State  Department  of  Health  for  the  issuance  of  $12,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  the  water  system.      Noted  Jan.   7. 

New  Windsor,  Md. — (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  extension  of  the  water 
system. 

Alexandria,  Va. — Extensions  will  be  made  to  the  water 
system.  The  (Common  Council  has  authorized  a  loan  of  $50,000, 
part  of  which   will  be  used   for  the  extension. 

Salisbury,  N.  C. — An  election  will  be  held  Aug.  7  to  vote 
on  the  question  of  issuing  $125,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  water  plant 
at  the  north  fork  of  the  Yadkin  River.     Noted  May  6. 

Ornnsebure,  S.  C. — Bonds  for  $15,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the 
construction   of  a  water  system.      Noted  Mar.   IS   and  June   17. 

TallapooM»,  Ga. — Bonds  for  $35,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  purchase 
of  the  privately  owned  water  system  and  for  its  improvement, 
for  which   $10,000   will   be   spent.      Noted  May   20   and   June    10. 

Ocala,  Fla. — Bonds  for  $155,000  have  been  sold.  The  pro- 
ceeds will  be  used  for  the  improvement  of  the  water  and 
sewer  systems.  Twombly  &  Henney,  55  Liberty  St.,  New 
York,  N.  Y.,  is  Engr.     Noted  Mar.  18  and  June  24. 

St.  FcterHbnrB,  Fla. — An  election  will  be  held  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used  for  the  extension  of  the  water  system  and  the  sewer 
system   and    for   waterfront    improvements. 

Gretna,  La. — .A.n  election  will  be  held  to  vote  on  the  ques- 
tion of  issuing  bonds  for  $50,000,  the  proceeds  of  which  will 
fce  used  for  the  construction  of  a  water  system.  Noted 
June  17. 

+  Maryvllle,  Tcnn. —  (Official) — The  contract  has  been 
awarded  to  R.  E.  OLIVER,  Maryville,  at  $49,356,  for  con- 
structing a  water  system.  W.  A.  McTeer  is  Becdr.  Noted 
Apr.  29  and  July  1. 


Covington,  Ky. — Bids  will  be  received  until  10  a.m.,  July 
29,  by  J.  Mason  Howk,  Comr.  of  Pub.  Property,  for  pipe 
trenching  and  back  filling  for  10,950  ft.  of  24-in.  water  mains. 

FrlauKer,  Ky. — Press  reports  state  that  the  Erlanger  Im- 
provement Association  plans  to  extend  the  water  mains  from 
Ft.  Mitchell  to  Erlanger  at  an  estimated   cost  of  $30,000. 

A.<ihtabula,  Ohio — (Official) — Chester  S:  Fleming,  Pittsburgh, 
Penn.,  has  been  retained  by  the  Ashtabula  Water  Supply  Co.' 
to  prepare  plans  for  the  construction  of  a  10-in.  pipe  line 
under  the  Ashtabula  River.     Noted  July  1. 

Bedford,  Ohio— ^Bids  will  be  received  until  July  19  by  H.  T. 


Cambridge,  Ohio — Bids  will  be  received  until  Aug.  5  by 
the  city  for  constructing  a  200,000,000-gal.  reservoir,  a  water 
filtration  plant,  a  new  pumping  engine  and  laying  about  nine 
miles  of  water  mains.  The  W.  J.  Sherman  Co.,  Nasby  Bldg., 
Toledo,  is  Engr.     Noted  Feb.  4. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  22,  by  the  Director  of  Public  Safety  for  laying  wa- 
ter mains  in  connection  with  the  high  pressure  fire  service. 
Edward    P.    Durr    is    Secy. 

Cincinnati,  Ohio — The  city  plans  to  build  tanks  to  conserve 
the  water  supply  and  to  construct  a  20-in.  main  in  Broadway 
and  Reading  Rd.  to  connect  the  high  service  pipes  on  the 
hilltops  with  the  high  pressure  pipes  in  the  bottoms  for  the 
fire  service. 

Cleveland  Heiffhts,  Ohio — (Warrensville  post  office) — Bids 
will  be  received  until  noon,  Aug.  16,  by  H.  H.  Canfield,  Clk., 
for  constructing  12-in.  c.-i.  water  mains  in  Warrensville 
Center  Rd.  F.  A.  Pease  Engineering  Co.  Marshall  Bldg.. 
Cleveland,    is   Engr. 

Columbus,  Ohio — Bids  will  be  received  until  noon,  July  27, 
by  George  A.  Borden,  Dir.  of  Pub.  Service,  for  furnishing  and 
constructing  water  tube  boilers,  steam  and  feed  water  piping, 
grease  extractor  and  mechanical  stokers  for  the  Scioto  River 
pumping  station. 

Linden  Heights,  Ohio — (Official) — At  the  recent  election 
the  citizens  voted  against  the  question  of  issuing  bonds  for 
$20,000  for  the  construction  of  a  water  system.     Noted  June  24. 

+'ArRittnian,  Ohio — (Official) — The  contract  has  been  award- 
ed to  C.  A.  PIERCE,  Rittman,  at  $40,000,  for  constructing  a 
water  system.     Vance  Hickin  is  City  Clk.     Noted  June  17. 

+*Rittnian,  Ohio — (Official) — The  contract  has  been  award- 
ed to  the  BESSEMER  GAS  ENGINE  CO.,  Cleveland,  at  $4000, 
for  furnishing  pumping  equipment  for  the  water-works. 
Noted  June   17. 

+Shndyside,  Ohio — (Official) — The  contract  has  been 
awarded  to  HARPER  &  STEWART,  Bellaire,  at  $33,233,  for 
constructing  a  water  system.  A.  J.  Harbaugh,  Shadyside,  is 
Engr.     Noted  Jan.  21  and  July  1. 

South  Nen-burg,  Ohio — (Cleveland  post  office)  —  (Official)  — 
Bids  will  be  received  until  noon,  Aug.  7,  by  H.  H.  Bohning. 
Clk.,  for  the  purchase  of  $26,662  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  water  mains  in 
Broadway  and  Winfall  Ave. 

'Wellington,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  31,  by  E.  E.  Goodrich,  Clk.  Bd.  of  Pub.  Affairs,  for 
making   improvements  to   the   water    system. 

+Y'oHng.stown,  Ohio — The  contract  has  been  awarded  to 
WILLI.VM'  HENDERSON  at  $54,975,  by  the  Board  of  Control 
for    rebuilding    the    filter    beds. 

+BatesTille,  Ind. —  (Official) — The  contract  has  been  award- 
ed to  the  HILLENBRAND  CO.,  Batesville,  at  $12,600,  for 
constructing  an  earth  dam  and  for  laying  water  mains  and 
constructing  9000  ft.  of  electric  transmission  line.  Charles 
Brossmann,  Indianapolis,  is  Engr.  and  A.  W.  Ronweber  is 
Secy,  and  Treas.     Noted  June  4  and  July  1. 

-ARockford,  111. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  27,  by  the  Purchasing  Committee,  at  the  office  of 
the  Water-Works  Superintendent,   for  pumping  equipment. 

Viola,  111. — Bids  will  be  received  until  S  p.m.,  July  19,  by 
B.  D.  Baxter,  Pres.,  Bd.  of  Local  Imp.,  for  constructing  a  10- 
in.  well.  Terhune  &  Horton,  Central  National  Bank  Bldg., 
Peoria,    is  Engr.      Noted   Feb.   25. 

Kenosha,  Wis. — Bids  will  be  received  until  S  p.m.,  July  20, 
by  the  Board  of  Water  Commissioners  for  constructing  a  new 
intake. 

Sheboygan,  Wis. — See   item  under   "Sewers." 

Denison,  lona — (Official) — Bids  will  be  received  until  8 
p.m..  July  22.  by  E.  F.  Tucker,  City  Clk.,  for  drilling  an  ar- 
tesian well.  The  work  consists  of  100  ft.  of  12-in.  well,  cased 
complete,  300  ft.  of  10-in.  well,  cased  complete,  300  ft.  of  10- 
in.  well  cased  complete  and  1400  ft.  of  S-in.  hole.  J.  G. 
Thorne,   317  Howes  Blk.,   Clinton,   is  Engr. 

Keota,  Iowa — (Official) — We  have  been  advised  that  the 
awarding  of  a  contract  for  the  construction  of  a  water  system 
has  been  canceled,  owing  to  recent  rulings  of  the  Supreme 
Court  in  regards  to  bond  elections.  The  work  will  probably 
be  readvertised  about  Sept.  1.  Charles  P.  Chase,  Clinton,  is 
Engr.      Noted    July    S. 

+Lowden,  Iowa — (Official) — Bids  were  received  July  8  for 
constructing  a  water  system  as  follows:  W.  D.  L(3VELL, 
Minneapolis,  Minn.,  at  $12,601  (awarded  contract)  for  pipe 
line,  elevated  tank  and  tower  and  motor;  Des  Moines  Bridge 
&  Iron  Works,  $13,181;  Alamo  Engine  &  Supply  Co.,  Omaha, 
Neb.,  $13,116;  M.  McEIlicott,  Evanstone,  111.,  $13,569;  C.  W. 
Roland,  Des  Moines.  $12,868;  Ideal  Heating  Co..  Davenport, 
$13,109;  F.  E.  MYERS  &  BROS.,  Ashland,  Ohio,  at  $370 
(awarded  contract)  for  deep  well  pump.  Noted  Apr.  22.  J. 
G.  Thorne,   317  Howes  Blk.,  Clinton,  is  Engr. 

Riverside,  Iowa — (Official) — We  have  been  advised  that 
the  awarding  of  a  contract  for  the  construction  of  a  water 
system    has    been    canceled,    owing    to    recent    rulings    of    the 
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Supreme  Court  in  regards  to  bond  elections.  The  work  will 
pi  ol>alilv  be  readvertised  about  Sept.  1.  Charles  P.  Chase, 
Clinton,   i.s  Engr.      Noted  July  8. 

I.nkeneld,  Minn. — Bid.s  will  be  received  until  July  28  by 
E.  C.  .Vnderson,  VillaKC  Kecdr.,  tor  making  improvements 
to  the  water  and  electric-light  systems.  Eiirle  0.  Jackson, 
St.   Paul,  is  Engr.     Noted  June  24. 

+Thle(  River  FnllH.  Minn. —  (Official) — The  contract  has 
bten  awarded  to  the  ROBINSO  VAN  ALSTINE  CO.,  Grand 
Forks.  N.  D.,  at  $S39S,  for  repairing  the  water  system.  E.  J. 
Overland   is  City  Clk.     Noted   July   1. 

Iinrned,  Kan. — Bids  will  lie  received  until  July  19  by  L.  D. 
Burgress,  City  Clk..  for  niakins  improvements  to  the  water 
system.  The  work  includes  the  I'ollowinK;  Motor  driven 
pumps,  test  boiler.s,  steam  and  exhaust  piping  and  auxiliary 
boiler  room  equipment  and  furnishing  and  constructing  a 
stack. 

Nimiison,  Kan. — Bonds  for  $12,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system.  E.  T.  Archer  &  Co..  Midland 
Bldg.,  Kansas  City.  Mo.,   is  Engr.     Noted  June  24. 

Spearville,  Knu. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $25,000  in  bonds,  tlie  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system.  E.  T. 
Archer  &  Co.,  Midland  Bldg..  Kansas  City  Mo.,  is  Engr.  Noted 
June  24. 

Nurfolk,  Xeb. — An  election  will  be  held  July  31  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  extension  of  the  water  system. 

Syrncnse,  >eb. — .\notlier  election  will  be  held  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used   for  the   extension   of   the   water   system.      Noted   June    10. 

-i^Sioux  Falls,  S.  D. —  (Official) — Bids  will  be  received  until 
July  26  by  Walter  C.  Leyse,  (iity  Audr.,  for  constructing  a 
1,200,000-gal.  reinforced-concrete  covered  reservoir,  a  350,000- 
gal.  elevated  tank  and  for  pumping  machinery.  John  Mundt 
is  Comr.   of  Water-Wks. 

Hettinger,  X.  D. — Bonds  for  $75,000  have  been  voted  by  the 
citizens.  The  proceeds  will  be  used  for  the  construction  of 
a  water  system.     C.  H.  Green.  Spokane,  Wash.,   is  Engr. 

+CheTenne,  '\Vyo. —  (OfRcial) — The  contract  has  been  award- 
ed to  the  PITTSBURGH  FILTER  MFG.  CO..  Pittsburgh,  Penn., 
at  $81,900.  for  constructing  a  rapid  sand  filtration  plant. 
Noted  July  2. 

Tliree  Forks,  Mont. — The  City  Council  has  retained  Swear- 
inger  &  McCulloch.  Engr..  Great  Falls,  to  prepare  plans  for 
Ihe  construction  of  a  water  system  for  Three  Forks.  The 
estimated  cost  is   $25,000,  bonds  for  which   have  been   voted. 

Independence,  Mo. — The  County  Court  of  Jackson  County 
is  negotiating  with  the  city  for  an  extension  of  the  water 
mains  to   the  Girls'   Home. 

St.  Lonis,  Mo. — Bids  will  be  received  until  noon,  July  20, 
by  the  Board  of  Public  Service  for  constructing  a  reinforced- 
concrete  pipe  tunnel  between  engine  houses  1  and  2,  Bessell's 
Point  Pumping  Station. 

St.  Lonis,  Mo. — Bids  will  be  received  until  noon,  July  20, 
by  the  Board  of  Public  Service  for  laying  about  23,000  ft.  of 
water  mains. 

Star  City,  Ark. — According  to  press  reports  the  city  has 
granted  a  franchise  to  the  Star  City  W^ater  Co.  to  construct 
water  and  sewer  systems.  Water  will  be  piped  from  Atkins 
Springs,  about  two  miles.     J.  C.  Heliums  is  one  of  the  Comrs. 

Houston,  Tex. —  (Official) — Bids  will  be  received  until  2 
p.m..  July  23,  by  the  city  for  constructing  two  50,000-gal. 
steel   tanks. 

Coenr  d'AIene,  Idaho — The  City  Attorney  will  make  appli- 
cation to  the  Public  Utilities  Commission.  Boise,  for  permis- 
sion   to    construct   a   municipal   w-ater    system. 

Vernal,  Itah — The  supply  pipe  line  of  the  water  system 
will  be   extended   five   miles,  according  to   press   reports. 

E. — The     City     Commission     contemplates     in- 
later  supply.     J.  B.  Girand  is  City  Engr. 

+OroviIIe.  Wash. — Tlie  contract  has  been  awarded  to  A. 
GUTHRIE  &  CO..  St.  Paul,  Minn.,  at  $600,000,  by  the  East 
and  West  Okanogan  Irrigation  Project  for  constructing  an 
irrigation   system   to   water   several   thousand    acres  .of   land. 

Seattle,  Wash. — The  City  Council  will  construct  water 
mains  in  North  2Sth  St.,  Bradner  PI.  and  29th  Ave.,  at  an 
estimated  cost  of  $25,000.     L.  B.  Young  is  Chn.  Bd.  of  Pub.  Wks. 

Eastside,  Ore. — The  cost  of  constructing  a  water  system 
has  been  tstimated  by  S.  B.  Cathcart.  City  Engr.,  at  between 
$25,000  and  $40,000,  according  to  the  kind  of  pipe  used. 
Noted  July   1- 

Doyle,  Calif. — The  Lassen  Irrigation  District  has  retained 
William  ^Vells  as  engineer  for  its  irrigation  system.  Elbert 
Howard   is   interested. 

Oakdale,  Calif. — Plans  are  being  prepared  for  the  Oakdale 
Irrigation  District  for  the  construction  of  an  SOOO-ft.  tunnel 
to  be  bored  through  Cape  Horn.  The  estimated  cost  is  $50,- 
000. 

Montreal.  Que. — Hering  &  Fuller,  New  York,  N.  Y..  is  pre- 
paring plans,  according  to  press  reports,  for  the  construction 
of  a  mechanical  filtration  plant  to  increase  the  daily  capacity 
from    50,000    to    100,000    gal.      Noted   June    17. 

I,ambeth,  Ont. — J.  A.  Bell.  St.  Thomas,  is  preparing  plans 
for  a  new  water  svstem,  including  a  pumping  plant,  the  esti- 
mated  cost    of  which    is    $20,000. 

Oakville,  Ont. — Bids  will  be  received  until  8  p.m.,  July  26, 
by  C.  G.  Marlatt,  Chn.  Water  &  Light  Commission,  for  fur- 
nishing and  installing  one  electrically  operated  turbine  pump 
of  600  imperial  gal.   capacity  against  a  head   of  300   ft. 


Ottana.  Oat. — Bids  will  be  received  until  Aug.  3  by  the 
City  Clerk  for  constructing  the  overland  pipe  line.  The 
estimated  cost  is  $460,000.  J.  B.  McRae.  Ottawa,  is  Consult. 
Engr.      Noted    May    13. 

Kanmark,  SaHk. — The  citizens  plan  to  spend  $35,000  for  the 
construction  of  a  water  system.     H.  H.  Cr.iwford  is  Clk. 

SEWKHS 

+  Portland,  Maine — (Official ) — The  contract  for  sewer  con- 
struction has  been  awarded  to  FICRANTE  I'ROFENNO  CO., 
Portland,  at  $5363.  Other  bids  were:  Paolo  De  Biasa  &  Co., 
$68711;  Petrantonio  Pajlo  ,&  Co..  Informal:  Forgiono  &  Romano 
Co..  $7052;  Profensio  &  Larello,  $5526;  Rafalle  Leo  &  Co., 
$5879.      Noted    July    1. 

Andover*  Mumh. — Bids  will  be  received  until  5  p.m.,  Jul.v  17, 
by  the  Board  of  Public  Works  for  the  construction  of  ap- 
proximately  15,422  ft.  of  sewers.     Noted  Apr.  22. 

IloNton.  MaxN. — Bids  will  be  received  until  noon,  July  16.  by 
Patrick  O'Hcarn.  Act.  Comr.  of  Pub.  Wks..  for  the  construc- 
tion of  pipe  sewers  and  drains  in  (bedric  St..  Roxbury,  in  Aid- 
win   Rd.  and  Cornell  St.,  West  Roxbury. 

PittHHeld,  MaMN The  city  has  appropriated  $10,000  for  the 

construction  of  lateral  sewer  extensions. 

+<;reenHlch,  Conn. —  (Official) — The  contract  for  the  con- 
st! uction  of  sewage-disposal  works  in  East  Port  Chester 
Sewer  District  No.  9  has  been  awarded  to  DALY  &  MERRITT, 
Port  Chester,  N.  Y.     S.  E.  .Minor   is  City  Engr.     Noted   May  13. 

Xew  Haven,  Conn. —  (Official) — Bids  will  be  received  until 
2  p.m..  July  15.  by  the  Director  of  Public  W'orks  for  the  con- 
struction of  Whalley  Ave.  sewer.  The  estimated  cost  is  $100,- 
000.     Noted  July   1. 

+'Waterbury,  Conn. — The  contract  for  the  construction  of 
sewers  in  East  Main,  Chipman,  Ridge  St.,  in  Congress  and 
Yates  Ave.  has  been  awarded  to  the  H.  SPINACH  CONSTRUC- 
TION CO.,  at  $6206. 

New  York,  X.  Y. —  (Borough  of  Brooklyn)  —  (Official)— Bids 
will  be  received  until  11  a.m.,  July  21.  by  L.  H.  Pounds,  Bor- 
ough Pres.,  for  the  construction  of  sewers  in  15th  St.,  Eight, 
Gravesend  and  Pennsylvania  Ave. 

Xew  York,  X.  Y. — (Borough  of  Manhattan) — (Official) — 
Bids  were  received  July  9  by  Marcus  M.  Marks,  Borough 
I'les..  for  the  construction  of  sewers,  (a)  in  East  41st  St.  and 
in  Madison  Ave.,  (b)  in  Wall  St..  as  follows:  Kingsbridge 
Contracting  Co..  (a)  $144,404,  (b)  $13,252:  L.  E.  Kellv,  Inc., 
(n)  ?175.nno.  (b)  $17,293;  Henry  E.  Fox  Construction  Co.,  (a) 
jlsn.HMi;  Ro.lscrs  &  Haggerty,  (a)  $194,784:  Batterv  Engi- 
ne.! in-  >v  ' '..iistruction  Co.,  (a)  $184,000:  Fitzgerald  &  Bren- 
ntn.  (I  I  1-  i'l:!;  P.  L.  Kearns  Contracting  Co.,  (b)  $12,628; 
Men  ill  l:ii.  l.uaber,  (b)  Informal:  J.  J.  Haiduveh.  (b)  $14,851; 
Patrick  Uc-illv.  (b)  $12,606;  Laconia  Contracting  Co.,  (b)  $10.- 
926;  U.  S.  Drainage  &  Irregation  Co..  (b)  $12,648;  Lawrence 
Contracting  Co.,  (b)  $13,505;  Melrose  Contracting  Co.,  (b) 
$11,462.      Noted   July  1- 

Glean,  X.  \. — The  city  has  postponed  the  construction  of 
the  proposed  sewers,  estimated  to  cost  $8000,  for  about  one 
>-ear.     Noted  Apr.  22. 

+Scarsdale,  N.  Y'. —  (Official) — Bids  were  received  June  22 
by  the  Sewer  Commissioners  for  the  construction  of  sewer 
extensions  as  follows:  (a)  Division  A.  (b)  Division  B.  (c) 
Division  C,  William  R.  Neely.  Tarrytown.  (a)  $8297.  (b)  $6701; 
FRED  E.  GROSS  &  SON.  Yonkers,  (a)  $8426  (awarded  con- 
tract), (b)  $6713,  (awarded  contract);  Sound  Engineering  & 
Contracting  Co.,  Inc.,  1476  Broadway,  New  York,  (a)  $8723, 
(b)  $7371:  Lincoln  Steele  Fleming  Co.,  17  Madison  Ave.,  New 
York   (a)   $9028,    (b)   $7985,    (c)   $43,589;  Charles  Smith,   Pelham, 

(a)  $9086,    (b)    $7682;    F.   A.    Cianfaglione,    Yonkers,    (a)    $9180, 

(b)  $6929:  Briggs  &  McLaughlin  Contracting  Co..  337  East 
134th  St..  New  York,  (a)  $9503.  (b)  $7875.  (c)  $40,481;  Richards 
&  Cestona.  White  Plains,  (a)  $9701,  (b)  $6845,  (c)  $53,074; 
DALY  &  MERRITT.  Port  Chester,  (a)  $9834.  (b)  $9552.  (c) 
$31,964,  (awarded  contract):  Frank  George.  White  Plains,  (a) 
$9910,  (b)  $7631.  (c)  $43,205:  Joseph  Dimando.  Inc.,  Mamaro- 
neck,  (a)  $10,175;  John  L.  Haves  Construction  Co.,  Yonkers, 
(a)  $10,205.  (b)  $8493.  (c)  $42,483;  Di  Menna  &  Del  Balso.  2336 
Cambrelling  Ave..  New  York,  (a)  $11,711:  Mauro  Paradiso, 
White  Plains,  (a)  $12,452.  (b)  $7957,  (c)  $48,924:  Charles  E. 
Farrell  Contracting  Co..  1S31  Southern  Blvd.,  New  York,  (b) 
$8646;  Engineers  Estimate,  (a)  $10,263.  (b)  $8394.  (c)  $43.- 
336.  Waring,  Chapman  ,&  Farquhar.  874  Broadway,  New  York, 
N.  Y.,  is  Consult.   Engr.     Noted  June  17. 

Edgemater,  X.  J Bids  were  received  July  7  by  the   Tow-n 

Council  for  the  construction  of  sewer  outlet  No.  10  from  B. 
Paddington  &  Co..  $64,014,  John  J.  McGarry.  $47,119.  and  Ed- 
ward   English,    $36,678. 

Jersey  City,  X.  J. — Plans  are  being  prepared  for  the  con- 
struction of  a  sewage-disposal  plant  at  Fiske  St.  and  New- 
ark Bav.  This  is  the  first  of  the  four  to  be  constructed  by 
order  of  the  Board  of  Health.  The  estimated  cost  is  $100,000. 
Noted   Jan.    7. 

+Harrisburg,  Penn. — The  contract  for  the  construction  of 
sewers  in  Rudv,  Delancey  and  Spencer  St.  has  been  awarded 
to  M.  M.  SHESSLEY  &  SON,  Johnstown,  at  $7638.  Noted 
Mar.    18. 

Lebanon,  Penn. — The  City  Council  has  approved  plans  sub- 
mitted bv  T.  R.  Crowell,  City  Engr.,  for  the  construction  of  a 
sewage-disposal  plant. 

Philadelphia,  Penn. — The  City  Council  has  authorized  the' 
construction  of  the  Fr,anklin  Creek  Intercepting  Sewer.  Thej 
estimated   cost   is   $500,000. 

Wilmington,  Del. — The  city  contemplates  the  construction 
of  sewers  along  the  Biandywine  Creek  from  Henrv  Clay. 
The  estimated  cost  is  $60,000  of  which  the  DuPont  Powder  Co. 
will  pay   $10,000.     Alexander  Taylor   is  City   Engr. 

-^Ocean  City,  Md. —  (Official) — Bids  w'ill  be  received  until 
July  26  by  the  Mayor  for  the  construction  of  a  sew^age  pump- 
ing station,  clarification  tank,  intercepting  and  branch  sewers. 
Pugh  &  Mubbard,  731  Witherspoon  Bldg.,  Philadelphia,  Penn., 
is  Engr.     Noted  June  3. 

Alexandria,  Y'a. — The  Comnion  Council  has  authorized  a 
loan  of  $50,000  for  the  construction  'of  sewers.  Albert  Bryan 
is  Chn.  of  Finance  Com. 
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+Klnfiton,  Jf.  C. — The  city  has  awarded  contracts  for  the 
construction  of  extensions  to  the  sewer  system  to  MISCHLER 
&  FLTNN,  Chattanooga,  Tenn.,  at  $2S.200,  and  for  sewer  pipe 
to  the  CHATTANOOGA  SEWER  PIPE  &  FIRE  BRICK  CO., 
at  $-7r>3. 

Salisbury,  IV.  C. — An  election  will  be  held  Aug.  7  to  vote 
on  the  question  of  issuing  $20,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  sewers  and  for  street 
improvements. 

+M'in»ton-Snleiii,  N.  C — The  city  has  awarded  contracts 
for  the  construction  of  concrete  disposal  tanks  and  irrigation 
ditches  to  the  MUNICIPAL  ENGINEERING  &  CONSTRUC- 
TION CO.,  Atlanta.  Ga..  and  to  the  HEWITT  CONSTRUCTION 
CO..  Hickory,  N.  C.,  for  the  construction  of  approximately  one 
mile  of  pipe  line  leading  directly  to  the  plant.  The  estimated 
cost  is  $50,000.      Noted  June   17. 

Hnnimunil,  L,a.^Bonds  for  $40,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  sewer 
system.     Noted  June  3. 

Harinn,  Ky. — Plans  are  being  prepared  for  the  construc- 
tion of  a  sewer  svstem.  The  estimated  cost  is  $75,000.  D.  H. 
Goss  is  City  Clk.     Noted  June  24. 

LexiuKton,  Ky. — Plans  are  being  prepared  by  Solomon- 
Norcross  Co.,  Consult,  Engr.,  Atlanta,  Ga.,  for  the  construction 
of  a  sewage-disposal  plant  and  a  sewer  system.  The  esti- 
mated cost  is  $200,000.     Noted  June  IV. 

+  >IndiHont-llle,  Ky. — The  contract  for  the  construction  of 
sanitarv  sewers  has  been  awarded  to  QUINN  &  ELLIS,  Nash- 
ville, Tenn.,  at  $6057.     Noted  June  24. 

.Vshtabnla.  Ohio — (Official) — Bids  will  be  received  until 
Julv  17  bv  M.  H.  Turner.  Dir.  of  Pub.  Ser.,  for  the  construc- 
tion of  sewers  in  Mill,  Gern  St.,  Kain  Rd.  and  in  Woodman 
Ave.  The  estimated  cost  is  $4938.  Lewis  A.  Amsden  is  City 
Engr.     Noted  May  6. 

Brewster,  Ohio — (Official) — Bids  were  received  July  2  for 
the  construction  of  sewers  from  the  Ross-Cook  Engineering 
Co.,  Akron.  $9267;  Gessher  &  Gothrel,  Toledo,  $14,329;  Koh- 
barger  &  Hovles,  Marion,  $13,822;  Philip  Sheets,  Newcomers- 
town.  $18,972;  Thomas  P.  Egan,  Cleveland,  $16,004;  Hadlev  & 
Dickey.  Canton,  $10,016;  Wise  Bros.,  Canton,  $13,357.  Noted 
June   17. 

Cinrinnatl,  Ohio — Bids  will  be  received  until  noon,  July  21, 
bv  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction  of 
sewers  in  Carll  St..  Kirby  and  Clinton  Springs  Ave. 

Cincinnati,  Olilo — Bids  will  be  received  until  Aug.  5  by  the 
citv  for  the  construction  of  sewers  and  appurtenances  in 
South  Canal  St.,  in  county  property  from  Sycamore  to  Main 
St.  and  in  the  Hamilton  County  Courthouse. 

Cleveland,  Ohio — (Official) — Bids  were  received  July  7  for 
the  construction  of  the  Walworth  Run  Diversion  Sewer  under 
two  contracts,  (a)  Section  No.  1,  (b)  Section  No.  2,  as  follows: 
Hoag  &  Zullo,  Cleveland,  (a)  $114,900,  (b)  $101,537:  Donnelly 
&  Graham,  Cleveland,  (a)  $121,490.  (b)  $101,262;  Manson  Co., 
Cleveland,  (a)  $131,080,  (b)  $121,875;  Gawne  Contracting  Co., 
Cleveland,  (a)  $137,590;  Dock  Contractor  Co.,  Hoboken,  N.  J., 
(a)  $140,460,  (b)  $116,725;  Joseph  Winterbottom,  Cleveland,  (a) 
$142,700.  (b)  $116,925;  J.  Connelly  Construction  Co.,  Cleveland, 
(a)  $147,140,  (b)  $121,875;  W.  P.  Gibbons  Construction  Co., 
Cleveland,  (a)  $155,534,  (b)  $146,037;  Henry  C.  Ulen.  Chicago. 
111.,  (a)  $159,400,  (b)  $131,800;  William  McDowell  &  Son  Co., 
Cleveland,  (a)  $162,670,  (b)  $134,112;  Charles  A.  Haskin,  Bos- 
ton, (a)  $185,740,  (b)  $153,250;  J.  Wagner  &  Son.  Detroit,  Mich., 
(a)   $208,000.     Robert  Hoffman  is  City  Engr.     Noted  July  1. 

+Coliinihiis,  Ohio  —  The  Director  of  Public  Service  has 
awarded  the  contract  for  the  construction  of  the  south  side 
storm  sewer  to  J.  C.  GARLAND  ,&  CO.,  Toledo,  at  $220,249,  to 
O'DONNELL  &  THORNBERRT,  Vincennes,  Ind..  at  $48,256, 
for  the  constructing  the  Marvland  Ave.  storm  sewer,  and  to  I. 
O.  JONES.  Columbus,  at  $12,703,  for  constructing  the  Granville 
St.   relief  sewer.      Noted  June   24. 

Cnyahoifa  Falls,  Ohio— (Official) — Bids  "will  be  received  un- 
til noon.  July  28.  by  the  Village  Clerk  for  the  construction  of 
sewers  in  various   streets.      E.  D.   Barstow  is  Village   Engr. 

+Del|ihoH,  Ohio — It  is  reported  that  the  contract  for  the 
construction  of  a  sewage-disposal  plant  has  been  awarded  to 
SUMMERS  &  H.-VRDIN.  Lima,  at  $9766. 

+?few  Boston,  Oliio — (Portsmouth  post  office) — The  con- 
tract for  sewer  construction  has  been  awarded  to  the  ,SLUSS- 
BAKER  CONSTRUCTION  CO..  at   $45,000. 

NorthfieUI,  Ohio — Bids  will  be  received  until  noon,  Julv  19, 
by  C.  S.  Machwart,  Village  Clk.,  for  the  construction  of  15,000 
ft.  of  4-in.  tile  drain.  3000  ft.  of  6-in.  tile  drain,  444  ft.  of  15-in. 
corrugated  culvert  pipe  and  10  bbl.  Portland  cement.  C.  W. 
Courtney,  1150  Leader  News  Bldg.,  Cleveland,  is  Engr. 

Sprinidield,  Ohio — Bids  will  be  received  until  noon.  Julv 
26.  by  Charles  E.  Ashburner,  City  Mgr.,  for  the  construction  of 
sewers    in    Gallagher    St. 

.Sprineneld,  Oliio — Bids  will  be  received  until  noon,  Julv  26, 
by  Frank  B.  Thomas,  City  Audr.,  for  the  sale  of  $31,168  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of  the 
W^alter   St.    Sewer   System. 

■\V'e»tepville,  Ohio — Bids  will  be  received  until  July  16  by 
R.  D.  Bennett,  Clk.,  for  the  construction  of  sanitary  sewei'S  in 
Glenwood   Drive,  State,  East  Park  and   West  St. 

AVyominKT,  Oliio — (Cincinnati  post  office) — Bids  will  be  re- 
ceived until  noon,  July  24,  by  Ernest  Van  Bargen.  City  Pur. 
Agt..  for  the  construction  of  a  sanitary  sewage-disposal  plant 
at   the    Refuge   Farm   for  Girls. 

'fFranklin.  Ind. — The  contract  for  the  construction  of 
sewer  extensions  at  the  Masonic  Home  has  been  awarded  to 
O'DONNELL  &   THORNBERRY,   Vincenne.s,    at   $6148. 

+Indianapolis.  Ind. — The  contract  for  cleaning  and  re- 
pairing the  Myers  drain,  Cass  Countv,  has  been  awarded  to 
F.    JEROME    BECKLEY,    Royal    Center,    at    $6000. 

Markle,  Ind. —  (Official) — Bids  will  be  received  until  1  p.m., 
July  24,  by  the  Town  Clerk  for  the  construction  of  a  sewer 
system.      Thomas   Ruggles   is  Engr.      Noted   July   1, 

Grand  KapidM,  Mich. — W.  H.  Hoad.  University  of  Michigan, 
has  submitted  a  report  on  sewage  disposal  to  the  Board  of 
Public  Works.     The  estimated  cost  is  $500,000.     Noted  Mar.  25. 


+  Cliicago.  111. —  (Official) — The  contract  for  the  construc- 
tion of  14  miles  of  l>rick  sewers  in  the  Norwood  and  Edison 
Park  Section,  to  be  known  as  the  Argyle  St.  sewer  svstem  has 
been  awarded  to  the  H.  J.  McNICHOLS  CO.,  Chicago"  at  $694.- 
461.     Noted  July  1. 

Appleton,  Wis. — Bids  will  be  received  until  9  a.m.,  July  26, 
by  E.  L.  Williams,  City  Clk..  for  the  construction  of  sewers  in 
College    Ave.    and    State   Rd. 

Burlingrton,  Wis. — Bids  will  be  received  until  t  p.m.,  July 
17,  by  the  Board  of  Public  Works  for  the  construction  of  storm 
sewers,  manholes  and   catch   basins. 

Madison,  Wis. — The  lowest  bid  submitted  for  the  construc- 
tion of  a  sewer  in  Williamson  St.  was  tliat  of  J.  W.  Mitchell, 
at  $9994. 

Mayville,  Wis. — The  city  contemplates  the  construction  of 
a   sewer    system. 

Milwaukee,  Wis. — Bonds  for  $200,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  construction  of  sewers. 
Noted  June  24. 

•I-Sheboy^ican,  Wis. —  (Official) — The  contract  for  the  con- 
struction of  sanitary  sewers  has  been  awarded  to  the  BIRDS- 
ALL  GRIFFITH  CONSTRUCTION  CO.,  Racine,  at  $8398.  Noted 
July    1. 

Watertown,  W'Is. — The  lowest  bid  received  for  the  con- 
struction of  a  sewer  in  Nashotah  St.  and  through  private 
property  to  the  river  was  that  of  E.  L.  Bartlett,  Watertown, 
at  $6550. 

+AVau»vatosa,  Wis. — The  contract  for  the  construction  of 
storm  sewers  has  been  awarded  to  W.  P.  KUEHN,  at  $4005. 

Cedar  Falls,  Iowa — The  city  contemplates  the  construction 
of  sewers  estimated  to  cost  $5000.     C.  H.  Streeter  is  Engr. 

+Council  BluiTs,  Iowa — The  contract  has  been  awarded  to 
E.  A.  WICKHAM,  Council  Bluffs,  at  $62,573,  for  the  construc- 
tion of  approximately  12 '/4  miles  of  sewers  in  District  No.  1. 
Noted   May    6. 

■fMarion,  Iowa — The  contract  for  the  construction  of  ap- 
proximately SOOO  ft.  of  sewers  has  been  awarded  to  MARK 
JACKSON,   Cedar  Rapids,  at   $4820. 

AVIiat  Cheer,  Iowa — The  city  contemplates  the  construction 
of  sewers  and  a  sewage-disposal  plant.  The  estimated  cost 
is  $30,000.  Bruce,  Standeven  &  Boynton,  400  Bee  Bldg.,  Omaha, 
Neb.,   is   Engr. 

Breokenridee,  Minn. — At  a  recent  election  the  citizens 
voted  to  issue  $18,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  sewers.     Noted  May  6. 

St.  Paul,  Minn. — All  bids  received  June  14  by  August  Ho- 
henstein,  City  Pur.  Agt.,  for  the  construction '  of  sewers  in 
Glenham.  Maplewood.  Medford  and  Otto  Ave.  have  been  re- 
jected.     The    estimated   cost   is   $20,000.      Noted   June    24. 

Atchison,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  approximately  5000  ft.  of  IS-  to  30-in.  vitrified  pipe 
sewers  and  20  manholes.  Bids  will  be  received  about  Aug.  15. 
V.  L.  King  is  City  Clk. 

AVisner,  Neb. — Bids  will  be  received  until  July  19  by  C.  S. 
Daily,  City  Clk.,  for  the  construction  of  a  sewer  system.  The 
estimated  cost  is  $20,000.  Bruce,  Standeven  &  Boynton,  430 
Bee  Bldg.,  Omaha,   is   Engr.     Noted   May   20, 

Centerville,  S.  D. — .A.n  election  will  be  held  July  16  to  vote 
on  the  question  of  issuing  $27,000  in  bonds.  The  proceeds  will 
be   used    for   the   construction   of  a   sewer   system. 

+  Sidney,  Mont. — The  contract  for  the  construction  of 
lateral  sewers  in  Special  Improvement  District  No.  3  has  been 
awarded  to  BENDON,  JONES  &  REED,  Sidney,  at  $9708. 

Three  Forks,  Mont. — Swearinger  &  McCulloch,  Engr.,  Great 
Falls,  is  making  survevs  for  the  construction  of  a  sewer  sys- 
tem.    The  estimated  cost  is  from  $20,000  to  $25,000. 

Independence,  Mo. — Plans  are  being  prepared  by  H.  H. 
Pendleton,  Citv  Engr.,  for  the  construction  of  a  sewer  system 
for   the   Girls'    Home. 

Kansas  City,  Mo. — The  City  Council  has  authorized  the 
sale  of  $100,000  in  Ijonds.  the  proceeds  of  which  will  be  used 
for   the  construction   of  sewers. 

+Kirksville,  Mo. — The  contract  for  the  construction  of 
storm  sewers  in  Joint  Storm  Sewer  District  No.  3  has  been 
awarded  to  the  HIRAM  LLOYD  CONSTRUCTION  CO.,  St. 
Louis,   at   $0110.      Noted  June   10. 

St.  Joseph,  Mo The   city   contemplates   issuing   $500,000   in 

bonds,  the  pioceeds  of  which  will  be  used  for  the  construction 
of  a   sewer   system. 

Corsicana,  Tex. — The  city  contemplates  holding  an  election 
to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  sewers. 

+  Houston,  Tex. — The  contract  for  the  construction  of  storm 
sewers  in  South  Main  St.  at  Harris  Gully  has  been  awarded 
to   HORTON   &   HORTON,    at   $9000. 


+  Salt  Lake  City,  Utah — (Official) — The  contract  for  the 
consti'uction  of  the  Sewer  Extension  No.  351  has  been  avvard- 
ed  to  JAMES  KENNEDY,  Fargo,  N.  D.,  at  $25,017.  Noted 
June   17. 

Roslyn,  Wash The  City  Council  has  organized  Local  Im- 
provement Districts  Nos.  1  and  2  and  will  construct  sewers. 
Georg"  T.  Wake  is  City  Clk. 

+  .\lanieda,  Calif. —  (Official) — The  contract  for  sewer  con- 
struction   has    been    awarded    to    the   TIBBITTS   PACIFIC   CO., 

San   Francisco,  at  $9667.     Noted  June  24. 

East  San  DieKO,  Calif Preliminary  plans  are  being  pre- 
pared by  the  City  Engineer  for  the  construction  of  a  munici- 
pal sewer  svstem.  The  estimated  cost  is  $50,000.  Noted 
July   8. 

A'isalia,   Calif At   a   recent   election   the   citizens  voted   to 

issue    $50,000    in    bonds,    the   proceeds   of   which    will    be   used 
for   the   construction   of   sewer   extensions.      Noted   June    24. 
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+Toronto,  Ont. — The  contract  for  the  construction  of  a 
sewer  in  Weston  Rd.  from  St.  Clair  Ave.  to  the  city  limits 
has  been  awarded  to  ORPEN  CO.,  LTD.,  at  $23,868.  Noted 
June   17. 

VIctoritt,  n.  C The  Council  Street  Committee  has  author- 
ized an  expenditure  of  $74,(!.'i4  for  the  construction  of  sewers 
and  for  paving  work. 

STREETS   AND   UO.VIJS 

BoMton.  MaNN.— (OfnciaD  — ISids  « 
July  l!l,  by  the  Commission.'i  of  Pii 
int;  a  l>ituininous  inaeadaiii  im,uI\\:( 
lu-r.st  to  .Metealf  .'it..  We.'il  l:(.\liiii\. 
.fide  walk.s  on  Lake  St.,  1  ■.iil;  ht,.n  :i  i 
on  Birch  St.    from   renfield   St.    Dudli 

+nnstoii,  MiiNN, — Contracts  have  been  awarded  for  paving 
with  asphalt  Cla.xton  St.  from  Blue  Hill  Ave.  to  Callender 
.St..  Dorchester,  to  D.  JI.  BICGS  &  CO.,  $11,507;  Claybourne 
St.  from  Dakota  to  Park  St.,  Dorchester,  with  bitulithic  to 
J.\MF,S  DOHERTY,   at   $8657.     Noted   June   17. 

+Crnn.st<>n,  R.  I. — E.  P.  TRACY.  Derby,  at  $24,000,  has 
been  awarded  the  contr.act  to  resurface  Broad  St.  with  asphalt. 

+War«l<-k,  R.  I. — The  town  council  has  awarded  the  con- 
tract for  buildina'  bituminous-  hiRhwav  at  Ludlow  Corner  to 
JOSEPH  Mccormick.  East   Providence. 

^Hartford,  Conn. — Bids  were  received  July  2  by  Charles  J. 
Bennett.  State  Highway  (^omr.,  for  constructing:  roads  as 
follows:  .\shford  Township,  1-1,960  lin.ft.  gravel  on  the  War- 
renville  Rd.:  Robert  G.  Miller  Contracting  Co.,  Hartford, 
$19,261;  A.  D.  Ambrosia  &  Co.,  Hartford.  $25,165;  A.  Brazos 
&  Sons,  Middletown,  $24,545;  Framingham  Contracting  Co., 
South  Framingham.  $20,155;  A.  D.  Bridge's  Sons,  Inc.,  Hazard- 
ville,  $19,177;  Connecticut  Good  Roads  &  Construction  Co.,  New 
Britain,  $16,344;  Ahern  Construction  Co.,  Willimantic,  $18,299; 
.\rchie  B.  Cadwell,  New  Britain,  $20,180;  Louis  Longhi  &  Bro., 
Torrington,  $18,443.  Glastonbury  Township,  6500  lin.ft.  2-in. 
bituminous  macadam  on  the  Hartford-New  London  Township 
Rd.,  A.  D.  Ambrosia  cfc  Co.,  Hartford,  $14,206;  Piersen  Engi- 
neering &  Construction  Co..  Hartford,  $10,690;  Connecticut 
Good  Roads  &  Construction  Co.,  New  Britain,  $9565;  A.  E. 
Douglass,  Glastonbury.  $8600;  A.  D.  Bridge's  Sons,  Inc.,  Haz- 
ardville,  $8752.  Sprague  Township,  about  1630  lin.ft.  gravel, 
A.  D.  Bridge's  Sons,  Inc.,  Hazardville,  $2325;  Frank  A.  Wilcox, 
Norwich,  $1299;  Fred  D.  Miller,  Norwich.  $1508.  Killingworth 
Township,  about  7150  lin.ft.  graded  on  the  Higganum  Rd., 
Louis  Longhi  &  Bro.,  Torrington,  $5481;  Frank  Arrigoni  & 
Bro.,  Middletown,  $6053;  A.  Brazos  &  Sons,  Middletown.  $6317. 
Vernon  Township,  about  2675  lin.ft.  bituminous  macadam  on 
Vernon  Ave.,  A.  D.  Bridge's  Sons,  Inc.,  Hazardville.  $5435;  A.  D. 
Ambrosia  &  Co.,  Hartford,  $7801.  Newtown  Township,  about 
8040  lin.ft.  5-in.  native  stone  macadam  on  the  Dodingtown 
Rd.  Connecticut  Good  Roads  &  Construction  Co.,  New  Britain, 
$14,400;  A.  Brazos  &  Sons.  Middletown.  $25,678;  Goodman  & 
Trumbull  Co..  Litchfield.  $13,174;  Louis  Longhi  &  Bro.,  Tor- 
rington, $14,025;  H.  Sanford  Osborn,  Redding  Ridge,  $14,568; 
Kellogg  &  Gregory  Co.,  Danbury.  $11,492;  Stafford  &  Mather, 
Hartford.  $14,004;  Archie  B.  Cadwell,  New  Britain,  $13,001; 
Bennett  N.  Beard  Co.,  Shelton,  $14,562;  John  de  Michiel  & 
Bro.,  Torrington.  $12,893.  Canterbury  Township,  about  5100 
lin.ft.  native  stone  and  1995  lin.ft.  native  stone  resurfacing 
on  the  Westminster  Rd.,  Alco  Construction  Co.,  178  North  St., 
Boston,  $9710;  Goodman  &  Trumbull  Co.,  Litchfield,  $8402; 
Robert  G.  Miller  Contracting  Co.,  Hartford,  Conn.,  $8720;  Frank 
A.  Wilcox,  Norwich,  $8626;  A.  D.  Bridge's  Sons,  Inc.,  Hazard- 
ville, $9538;  F.  H.  Gilbert.  Jewett  City.  $15,087:  Louis  Longhi  & 
Bro.,  Torrington,  $9326;  Ahern  Construction  Co.,  Willimantic, 
$9648.  Bethel  Township,  about  6315  lin.ft.  gravel  on  the 
Bridgeport-Newtown  Rd.  H.  Sanford  Osborn,  Redding  Ridge, 
$7497;  Archie  B.  Cadwell,  New  Britain,  $9623;  Goodman  & 
Trumbull  Co.,  $8114;  Bennett  N.  Beard  Co.,  Shelton,  $8726; 
Kellogg  &  Gregory  Co.,  Danbury,  $6795;  Connecticut  Good 
Roads  &  Construction  Co.,  New  Britain.  $8569;  John  de  Michiel 
&  Bro.,  Torrington.  $7975;  Louis  Longhi  &  Bro..  Torrington. 
$8009.  Plainfield  Township,  about  6875  lin.ft.  gravel  on  the 
Canterbury  Rd.,  Ahern  Construction  Co.,  Willimantic,  $8976; 
Alco  Construction  Co.,  178  North  St.,  Boston,  $7885:  Fred  H. 
Gilbert,  Jewett  City,  $7197;  Goodman  &  Trumbull  Co..  Litch- 
field. $7802;  A.  D.  Bridge's  Sons,  Inc..  Hazardville,  $7496;  John 
Arborio,  172  Congress  Ave.,  New  Haven,  $7167;  Prank  A. 
Wilcox,  Norwich,  $7266;  Louis  Longhi  &  Bro.,  Torrington, 
$7285;  A.  Brazos  &  Sons,  Middletown,  $9476;  Fred  D.  Miller, 
Norwich,   Conn.,    $7639.      Noted   July    1. 

+-*Albany,  :\.  Y. —  (Official) — Bids  were  received  June  7  by 
Edwin  Duffey,  State  Highway  Comr.,  for  repairing  high- 
ways, as  follows: 

Repair  Contract  No.  792,  Albany,  County,  7.69  miles:  W.  L. 
LAWTON,  Glens  Falls,  $23,611  (awarded  contract);  Olin  T. 
Benedict,  Pittsfleld,  Mass.,  $24,309;  De  Graff  &  Hogeboom, 
Kingston.  $25,866;  A.  J.  Malloy,  Schenectady,  $25,868;  Belmar 
Contracting  C^orporation,  Inc.,  Troy,  $26,856;  James  Anderson, 
Menands,   $27,153;  Thomas  H.  Karr,  Troy,  $28,404. 

Repair  Contract  No.  806,  Albany  County,  2.02  miles:  BEL- 
MAR  CONTRACTING  CORPORATION.  INC.,  Troy,  $10,516 
(awarded  contract);  Huntoon  &  Ferguson,  Hudson  Falls, 
$10,603;  James  Anderson.  Menands.  $10,881;  M.  F.  Dollard, 
Albany,  $10,832;  J.  J.  Malloy,  Schenectady,  $11,126;  Olin  T. 
Benedict,  Pittsfleld,  Mass.,  $11,276;  Thomas  H.  Karr,  Troy, 
$12,039. 

Repair  Contract  No.  799.  Broome  County,  0.31  mile;  KINGS- 
BURY &  RYAN,  Binghamton,  $4449  (awarded  contract);  Frank 
Stento,  Binghamton,  $4972;  Nash  &  Griffin,  Norwich,  $4990; 
Rock  &  Griffin,  Massena,  $5274;  John  H.  Gordon,  Albany,  $5294; 
E.  W.  Walsh,  Elmira,  $5407;  William  R.  Kimmey,  Albany, 
$5426;  Lee  Du  Bois,  Lestershire,  $5539. 

Repair  Contract  No.  741,  Cayuga  County,  6.15  miles;  SEM- 
PER BROS.,  Watertown,  $33,987  (awarded  contract);  Brayer 
Bros.,  Auburn,  $34,082:  Antonio  Hondo,  Syracuse,  $34,369; 
Thomas  Gradv,  Rochester,  $34,778;  J.  H.  Weidman,  Syracuse, 
$35,858;  Joseph  McCormick,  E.  Providence,  R.  I.,  $36,092;  John 
H.   Gordon.  Albany.   $35,965. 

Repair  Contract  No.  798,  Cayuga  County.  11.52  miles; 
DANA  W.  ROBBINS,  INC.,  .New  York,  $5933  (awarded  con- 
tract); Pathfinder  Construction  Co.,  Inc.,  Fulton,  $6096:  Dale 
Engineering  Co..  Utica,  $6106;  Richard  Hopkins,  Troy,  $6354; 
Braver  Bros.,  Auburn,    $6400. 


Repair  Contract  No.  791,  Columbia  County,  7.88  miles: 
HENRY  CLINTON,  Poughkeepsle.  $3353  (awarded  contract); 
Gleason  &  Davitt.  All)any.  $3821;  Edward  Hartney,  Modena, 
$3983;  Richard  Hopkins,  Troy,  $4148;  Westchester-Dutchess 
Corporation,  Mt.  Vernon,  $41»S;  Marks  Kearney,  Hudson,  $4  254; 
Van  Duscn  Holsapple,  Hillsdale,  $4304;  Conway  Bros.  &  Ken- 
nedy, F.ddyville,  $434";  Brady-Oltarsh  Construction  Co.,  Inc., 
Ni-w    York,  $4568. 

Repair  Contract  No.  788,  Columbia  County,  7.4r>  miles: 
W  11,1, 1AM  DOYLE,  Saugertlcs,  $5116  (awarded  contract); 
Thomas  H.  Karr,  Troy.  $5139;  Gleason  &  Davitt,  Auburn,  $5192; 
Brady-Oltarsh  Construction  Co.,  Inc.,  New  York,  $5487;  West- 
chester-Dutchess Corporation,  Mt.  Vernon,  $5496;  Richard 
Hopkins,   Troy,    $5789. 

Repair  Contract  No.  787.  Columbia  County.  2.81  miles: 
WILLIAM  DOYLE,  Saugerties,  $5085  (awarded  contract); 
Marks  Mearney,  Hud.-!on,  $5275;  Gleason  &  Davitt.  Albany, 
$5418;  Westchester-Dutchess  Corporation,  Mt.  Vernon,  $5831; 
Thomas  H  Karr,  Troy,  $5837;  Brady-Oltarsh  Construction  Co.. 
Inc.,  New  York,  $5865. 

Repair  Contract  No.  794,  Columbia  County,  7.63  miles: 
WILLIAM  DOYLE,  Saugerties,  $4255  (av/arded  contract); 
Edward  Hartney,  Modena,  $4391;  Richard  Hopkins,  Troy, 
$4520;  Thomas  H.  Karr.  Troy,  $4550;  Gleason  &  Davitt,  Al- 
bany, $4619:  William  R.  Kimmey,  Albany.  $4619;  Westchester- 
Dutchess  Corporation,  Mt.  Vernon,  $4674;  Brady-Oltarsh  Con- 
struction Co.,  Inc.,  New  York,  $4776;  Conway  Bros.  &  Kennedy, 
Eddyville,    $5051. 

Repair  Contract  No.  786,  Delaware  County,  7.69  miles: 
RUDDY-SAUNDERS  CONSTRUCTION  CO.,  Troy,  $14,689 
(awarded  contract);  McGreevey,  McGuigan  &  Baum,  Elmira, 
$16,419;  Richard  Hopkins,  Troy,  $16,966;  Lane  Construction 
Corporation,  Meriden,  Conn.,  $17,272;  De  Graff  &  Hogeboom, 
Kingston,  $17,707. 

Repair  Contract  No.  490.  Dutchess  County,  3.44  miles; 
HENRY  CLINTON,  Poughkeepsie,  $9995  (awarded  contract); 
Thomas  J.  Martin,  Beacon,  $10,258;  William  Doyle.  Saugerties, 
$10,870;  John  A.  Jova,  Inc.,  Newburgh,  $11,664;  Westchester- 
Dutchess  Corporation,  Mt.  Vernon,  $11,901;  Gleason  &  Davitt, 
Albany,   $12,050. 

Repair  Contract  No.  796,  Erie  County,  3.15  miles:  COLD 
SPRING  CONSTRUCTION  CO.,  Buffalo,  $16,971  (awarded  con- 
tract); John  W.  Landel,  Tonawanda,  $18,765. 

Repair  Contract  No.  805,  Franklin  and  St.  Lawrence  Coun- 
ties. 32.7  miles:  HARRY  W.  ROBERTS  &  CO.,  Utica,  $11,072 
(awarded  contract);  Speilman-Oliver  Co.,  Chateaugay,  $11,116; 
E.  T.  Eggleston,  Yonkers,  $11,563;  Richard  Hopkins,  Troy, 
$11,764;  Dennis  C.  Flanigan,  Watertown,  $12,146;  Rock  & 
Griffin,    Massena,    $12,713. 

Repair  Contract  No.  804,  Greene  County,  14.85  miles: 
CATSKILL  CONSTRUCTION  CO.,  Catskill,  $7184  (awarded 
contract);  Conway  Bros.  &  Kennedy,  Eddyville,  $7267;  William 
Doyle,  Saugerties,  $7460;  Defiance  Corporation,  Ticonderoga, 
$7921;  Westchester-Dutchess  Corporation,  Mt.  Vernon,  $8094; 
Richard  Hopkins,  Troy,   $8843. 

Repair  Contract  No.  797.  Herkimer  County,  8.78  miles: 
DANIEL  B.  DONOVAN.  Rome,  $11,440  (awarded  contract); 
W.  L.  Lawton,  Glens  Palls,  $13,813;  John  J.  Guinan  Contract- 
ing Co..  Brooklyn,  $13,837;  John  A.  Jova,  Inc.,  Newburgh, 
$14,347;  Clarence  Welsh  &  Co.,  Gloversville,  $15,253;  Newport 
Construction    Co.,    Herkimer.    $16,248. 

Repair  Contract  No.  662,  Madison  County,  5.68  miles:  J.  H. 
WEIDMAN,  Syracuse,  $26,884  (awarded  contract);  Paddleford 
&  King,  Sherburne,  $27,033;  John  H.  Gordon.  Albany,  $27,146; 
Charles  E.  Haney,  Camillus,  $27,195;  Conroy  cS:  Nixdorf.  Oneida, 
$27,937;  Harry  W.  Roberts  Co..  Utica,  $28,143:  Dana  W.  Rob- 
bins,  Inc..  New  York.  $28,918;  R.  D.  Cooper,  Little  Falls,  $29,740; 
Joseph  McCormick,   East   Providence,   R.   I.,   $31,546. 

Repair  Contract  No.  633,  Monroe  County,  1.39  miles:  I.  M. 
LUDINGTON  SONS,  INC.,  Rochester,  $10,686  (awarded  con- 
tract); Monroe  Roads  Co.,  Pittsford,  $11,083;  Ribstein-Holter 
Co..  Inc.,  Rochester,  $11,691;  Whitmore-Rauber  &  Vicinius, 
Rochester,  $12,538. 

Repair  Contract  No.  676,  Oneida  Countv,  1.04  miles: 
PHEL.\N  &  SULLIVAN,  Utica.  $5972  (awarded  contract): 
Charles  E.  Haney,  Camillus,  $6189;  R.  D.  Cooper,  Little  Falls, 
$6379;  John   H.  Weidman,  Syracuse,   $6489. 

Repair  Contract  No.  782,  Oneida  County,  1.58  miles:  HARRY 
W.  ROBERTS  &  CO.,  Utica,  $9011  (awarded  contract);  Charles 
E.  Haney,  Camillus.  $9525;  John  H.  Weidman,  Syracuse,  $9566; 
Paddelford  &  King,  Sherburne,  $9813;  R.  D.  Cooper,  Little 
Falls,  $9992;  Daniel  L.   Mott,   Utica,   $10,497. 

Repair  Cpntract  No.  783,  Oneida  County.  1  mile:  DANIEL 
O'CONNELL  &  SONS,  Holyoke,  Mass.,  $16,937  (awarded  con- 
tract); Langan  Contractin'j  Corporation.  Albany.  $17,391; 
Harry  W.  Roberts  &  Co..  Utica,  $17,981:  R.  B.  Cooper,  Little 
Falls,    $23,883. 

Repair  Contract  No.  784,  Oneida  County,  4.02  miles:  DANA 
W.  ROBBINS,  INC.,  New  York,  $5936  (awarded  contract); 
Charles  E.  Haney,  Camillus,  $6132;  Harry  W.  Roberts  &  Co., 
Utica,  $6210;  R.  B.  Cooper,  Little  Falls,  $7166. 

Repair  Contract  No.  801,  Oneida  Countv,  24.82  miles: 
HARRY  W.  ROBERTS  &  CO.,  Utica,  $8490  (awarded  contract): 
Dana  W.  Robbins,  Inc.,  New  York,  $8974;  Nash  &  Griffin, 
Norwich,  $9148;  County  Construction  Co..  Troy,  $9664;  De 
Barber  &   Hill,   Fulton,   $9573;   Richard  Hopkins,   Troy,    $10,542. 

Repair  Contract  No.  644,  Ontario  (bounty,  5.68  miles: 
SEMPER  BROS.,  Watertown,  $16,531  (awarded  contract); 
Chambers  &  Barnes,  Rochester,  $17,825;  Thomas  Grady, 
Rochester,  $18,273;  Dale  Engineering  Co.,  Utica,  $18,444;  J.  W. 
Brennan  (ionstruction  Co.,  Inc.,  Geneva,  $18,950;  Monroe  Roads 
Co.,  Pittsford,  $19,841;  Ribstein-Holter  Co.,  Inc.,  Rochester, 
$20,431. 

Repair  Contract  No.  802,  Ontario  County,  7.37  miles: 
COUNTY  CONSTRUCTION  CO.,  Troy,  N.  Y.,  $4358  (awarded 
contract);  Sweeney  &  Boland.  Rochester,  $4524;  Dale  Engi- 
neering Co.,  Utica.  $4608;  Crouch  Bros.,  Rochester,  $4880;  J.  W. 
Brennan  Construction  Co.,  Inc.,  Geneva,  $5068. 

Repair  Contract  No.  789,  Orange  Countv,  37.31  miles: 
EDWARD  HARTNEY,  Modena,  $2736  (awarded  contract); 
Westchester-Dutchess  Corporation,  Mt.  Vernon.  $3120;  De- 
fiance Corporation,  Ticonderoga,  $3229;  William  Doyle.  Sauger- 
ties. $3229;  Paul  Gsanger,  Monsey,  $3229:  Nash  &  Griffin, 
Norwich,  $3278;  John  A.  Jova.  Inc.,  Newburgh.  $3284;  Schunne- 
munk  Construction  Co.,  Highland  Mills,  $3284;  Headley  Good 
Roads  Co.,   Philadelphia,   Penn.,   $3738. 
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Repair  Contract  No.  807,  Rensselaer  County,  5.94  miles: 
GLEASON  &  DAVITT,  Albany,  $30,931  (awarded  contract); 
Olin  T.  Benedict,  Pittsfleld,  Mass.,  $31,644;  Huntoon  &  Fergu- 
son, Hudson  Falls,  $31,663;  Belmar  Contracting  Corporation, 
Inc.,  Trov,  $31,766;  James  J.  RinRney,  Rensselaer,  $31,930; 
Thomas  H.  Karr,  Trov,  $32,200;  County  Construction  Co.,  Troy, 
$33,407;    John    R.    Dower,    Ballston    Spa,    $34,737. 

Repair  Contract  No.  SOO,  Rockland  County,  3.90  miles: 
JOHN  A.  JOVA.  INC.,  Newburph  $21,166  (awarded  contract); 
Schunnemunk  Construction  Co.,  Highland  Mills,  $22,56S;  H.  B. 
Sproul  Contracting  Co.,  Inc.,  Reekskill,  $24,525. 

Repair  Contract  No.  SOS,  Rockland  County,  3.53  miles: 
JOHN  J.  GUINAN  CONTRACTING  CO.,  Brooklyn,  $17,585 
(awarded  contract);  Paul  Gsanger,  Monsey,  $13,261;  John  A. 
Jova,  Inc..  Newburgh,  $1S,7S3;  H.  B.  Sproul  Construction  Co., 
Inc.,  Peekskill,  $22,987. 

Repair  Contract  No.  795,  Saratoga  County,  3.09  miles: 
WILLIAM  J.  MORRISSEY,  Saratoga  Springs,  $13,497  (award- 
ed contract);  Oaylor  Stone  Co.,  Inc.,  Saratoga  Springs,  $14,633; 
Huntoon  &  Ferguson,  Hudson  Falls,  $15,245;  William  L. 
Sherrill,  Hudson  Falls,  $15,551:  Thomas  H.  Karr,  Troy,  $15,692; 
Flood  &  Van  Wirt  Co.,  Hudson  Falls,  $16,106;  T.  A.  Sullivan, 
Ballston    Spa.,    $16,148;    John    B.    Dower,    Ballston    Spa,    $16,146. 

Repair  Contract  No.  795,  St.  Lawrence  County,  17.66  miles: 
P.  J.  KENNEDY,  Brasie  Corners,  $5956:  (awarded  contract); 
Richard  Hopkins,  Troy,  $6865;  Spellman-Oliver  Co.,  Chateau- 
gay,  $6906;  DeBarker  &  Hill,  Fulton,  $6983;  Rock  &  Griffln, 
Massena,   $7255;   Flood  &  Van  Wirt   Co.,   Hudson   Falls,   $7348; 

E.  Eggleston,  Yonkers,   $7368. 

Repair  Contract  No.  808,  Schenectady  County,  8.34  miles: 
HUNTOON  &  FERGUSON,  Hudson  Falls,  $3800  (awarded  con- 
tract); Defiance  Corporation,  Ticonderoga,  $3879;  J.  J.  Malloy, 
Schenectady,    $4244. 

Repair  Contract  No.  790,  Westchester  County,  14.87  miles: 
MIGUEL  HOUCK,  White  Plains,  $6679  (awarded  contract); 
Tri-Countv  Construction  Co..  Mt.  Vernon,  $7479;  Westchester- 
Dutchess  "Corporation,  Mt.  Vernon,  $7501;  Defiance  Corpora- 
tion, Ticonderoga,  $7507:  Phillipsburg  Construction  Corpora- 
tion, Yonkers,  $7507;  E.  T.  Eggleston,  Yonkers,  $7606;  Hughes 
&  Gardner,  North  Tarrvtown,  $7625;  Dailey  &  Merritt,  Port- 
chesler,   $8443.      Noted   June    24. 

-^Albany,  Pf.  Y. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Aug.  3,  by  Edwin  Duffey,  State  Highway  Comr.,  for 
repairing    highways    in    various    counties. 

+Bata'v1a,  X.  Y. — The  contract  for  paving  Ellicott  St.  has 
been  awarded  to  the  THOMAS  FITZGERALD  CONSTRUC- 
TION CO.,   Fredonia.   at  $12,067. 

Boonville.  X.  Y. — Bonds  for  $11,000  were  sold,  the  proceeds 
of  which  will  be  used  for  street  paving. 

+l8lip,  >.  Y. — A  contract  for  constructing  200,000  sq.ft. 
of  concrete  sidewalk  has  been  awarded  to  the  CLIFFORD 
CONSTRUCTION   CO.,   Jamaica    (Borough   of   Queens). 

+New  York,  X.  Y. —  (Borough  of  Brooklyn)  —  (Official)^ 
Contracts  have  been  awarded  for  regulating  and  repaving 
Lincoln  Rd.  from  Bedford  to  Rogers  Ave.  and  Vernon  Ave. 
from  Marcv  to  Tompkins  Ave.  and  Tompkins  Ave.  from 
Vernon  to  Greene  Ave.,  to  the  SICILIAN  ASPHALT  PAVING 
CO..  41  Park  Row,  at  $6075  and  $17,993,  respectively;  Pioneer 
St.  from  Van  Brunt  to  Richards  St.  to  the  McFARLANE  CON- 
TRACTING CO.,  504  Park  PI.,  at  $6882.  Noted  June  24  and 
July   8. 

Xew  York,  N.  Y (Borough  of  Brooklyn)  —  (Official) — Bids 

will  be  received  until  11  a.m.,  July  21.  by  L.  H.  Pounds.  Bor- 
ough, Pres.,  for  regulating,  grading,  curbing  and  laying  side- 
walks on  Montgomery  St.  from  Utica  to  Schenectady  Ave., 
Porter  Ave.  from  Meeker  Ave.  to  Anthony  St.,  West  36th  St. 
from  Canal  to  Neptune  Ave.,  63rd  St.  from  21st  Ave.  to  Bay 
Parkway  and  81st  St.  from  19th  to  21st  Ave. 

New  York,  X.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  July  8  by  Maurice  E.  Connolly,  Borough  Pres., 
for  improving  portions  of  Van  Alst  Ave.,  as  follows;  F.  B. 
Smith,  Inc.,  $49,750;  Clancy  &  Nuhn,  $57,772;  A.  D.  Gunner, 
$33,227;  Thomas  Crimmons  Contracting  Co.,  $82,820;  James 
P.  Hudson,  $48,265;  Evergreen  Construction  Co.,  $59,805;  Ana- 
bel.  Construction  Co.,  $40,156;  Press  Improvement  Co.,  $46,764; 
Paladine  Contracting  Co.,  $109,840;  Peace  Bros.,  $90,500; 
Charles  A.   Myers  Contracting  Co.,   $70,840.      Noted  July   1. 

+Belvidere,  N.  J. — The  contract  for  resurfacing  the  Alla- 
muchy  Rd.  has  been  awarded  to  SALMON  BROS.,  Netcong,  at 
$3729,  and  for  treating  other  macadam  roads  in  the  county 
with  tarvia,  at   $8245.      Noted   June   24. 

Burlingrton.   N.  J. — Bids   will   be    received    until    July    26    by 

F.  W.  Parrott,  County  Audr.,  for  paving  one  mile  of  county 
road. 

Camden,  N.  J. — The  City  Planning  Commission  is  negotiat- 
ing for  paving  Federal  St.  from  27th  St.  to  the  city  line. 

+Jer8ey  City,  N.  J. — Contracts  have  been  awarded  for  pav- 
ing Pavonia  Ave.  with  asphalt  to  W.  T.  S.  CRICHFIELD,  and 
Mercer  St.  with  chipped  blocks  to  PHILIP  O'REILLY.  Noted 
June   10  and  17. 

Keyport,  N.  J. — Bids  will  be  received  about  Sept.  1  by  the 
Borough  Clerk  for  paving  Broad  St.  with  concrete,  at  an 
estimated  cost  of  $12,000.     Noted  June  24. 

Newton,  N.  J. — The  Township  Board  plans  to  improve 
Cooper's  Glen  Rd.  from  Sussex  to  Colesville  with  macadam. 
The  Board  will  also  resurface  the  Glove-Sussex  macadam  road. 

AVeehawken,  N.  J. — Bids  were  received  July  6  for  paving 
Clifton  Terrace  with  (a)  concrete  block,  (b)  bituminous  con- 
crete, (c)  bitulithic  as  follows;  Hastings  Paving  Co.,  (a) 
$12,282;  W.  T.  S.  Crichfield.  (a)  $9549,  (b)  $7960;  Uvalde  As- 
phalt Paving  Co.,  (a)  $11,074,  (b)  $10,393;  Nolan  &  Hornung, 
(a)  $11,026,  (c)  $12,842;  Clinton  Contracting  Co.,  (a)  $9868,  (c) 
$12,046.     Noted  May  29  and  July  1. 

Weehawken,  N.  J. — The  Township  Commission,  July  6,  ap- 
proved plans  and  specifications  for  the  improvement  of  Co- 
lumbia Terrace. 

+Philadelptaia,  Penn.— The  contract  for  grading  Mitchell 
St.  from  Pennsdale  St.  to  Walnut  Lane  has  been  awarded  to 
AMOS  W.  BARNES,  at  $7748.     Noted  June  17. 

Sewlokley,  Penn. — Press  reports  state  that  the  Borough 
Council  plans  to  construct  a  four  mile  boulevard. 


I'niontown,  Penn. —  (Official)- — Bids  will  be  received  until 
noon,  July  27,  by  Harry  Kisinger,  Controller  of  Fayette  County, 
for  constructing  2S00  lin.ft.  of  road  in  North  Union  Township 
and  for  furnishing  and  delivering  345,000  bricks  t.o.b.,  Alicia 
or  South  Brownsville,  tor  the  Alicia  Rd.,  in  Luzerne  Township. 

+Baltiniore,  Md. — Contracts  have  been  awarded  bv  the  State 
Road  Commissioners,  Garrett  Bldg..  to  McNERNEY  CON- 
STRUCTION CO.,  Canton,  Penn.,  to  construct  concrete  road- 
way in  Somerset  County,  from  Marion  to  Hopewell,  at  $44,- 
285;  PENN  CONSTRUCTION  CO.,  652  Equitable  Bldg.,  Balti- 
more, to  resurface  Yord  Rd.  from  Glencoe  to  Verona,  Balti- 
more, County  1.04  miles,  at  $7516;  AUSTIN-BENNETT  CON- 
STRUCTION CO.,  321  Knickerbocker  Bldg.,  Baltimore,  to  con- 
struct macadam  roadway  approaches,  1.02  miles,  to  Dover 
Bridge   in   Caroline  and  Talbot  Counties,   at  $9212. 

+Baltimare,  Md. — Contracts  have  been  awarded  for  paving 
Camden  St.  from  Paca  to  Eutaw  St.  to  the  CONSOLIDATED 
ENGINEERING  CO..  243  Calvert  Bldg.,  at  $6595;  Tvson  St. 
from  Saratoga  to  Center  St.,  Hargrove  Alley  from  Federal  to 
Trenton  St.  and  other  streets  to  MARTIN  J.  BEACH,  8  Beck 
Lane,   at   $20,740.     Noted  June  3. 

-ACunilierland,  Md. —  (Official) — Bids  will  be  received  until 
9:30  a.m.,  July  19,  by  the  City  Clerk  for  improving  Baltimore 
St.  between  the  Western  Maryland  Ry.  and  the  Baltimore 
&  Ohio  R.R.      James  P.  Gaffney   is  City   Engr. 

+Frcderick,  Md. — (Official) — Bids  were  received  Julv  3  for 
constructing  approximately  1.83  miles  of  State  Aid  road  near 
Petersville.  and  1.04  miles  in  Brunswick  as  follows;  M.  J. 
Grove  Lime  Co..  Lime  Kiln.  $34,028;  C.  H.  Hoyt.  $50,794;  A.  H. 
Gosnell,  $35,780;  Bester  Long  &  Co.,  $39,764;  Austin  Bennett 
Construction  Co.;  $35,851;  Thomas  Bennett  &  Hunter,  $38,935. 
Noted  June  24. 

Charles  City,  Va. — Bide  "will  be  received  until  noon,  July  22, 
for  constructing  one  mile  of  gravel  road  between  Henrico 
and    Charles    City    Counties. 

Ik-lVorfoIk,  Va. —  (Official) — Bids  will  be  received  until  1  p.m., 
July   29.    b.v   the   Board    of   Control    for   paving    certain    streets. 

Prince  George,  Va. — Press  reports  state  that  the  Commis- 
sioners of  Prince  George  County  contemplate  holding  an  elec- 
tion to  vote  on  the  question  of  issuing  $200,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  improving  and  constructing 
roads. 

Broad  Oaks,  W.  Va. —  (Clarksburg  post  office) — Bids  will  be 
received  until  7  p.m..  Aug.  2.  by  the  Common  Council  for  grad- 
ing, curbing  and  paving  with  brick  on  concrete  base  Bridge, 
Point,  Harrison,  Marshall,  Main  and  Daisy  St.  and  Buckhan- 
non  Pike. 

•fEllkins,  W.  Va. —  (Official) — A  contract  for  constructing  a 
number  of  streets  has  been  awarded  to  the  ENTERPRISE 
CONSTRUCTION    CO.,    Elkins.      Noted    June    17. 

Huntington,  AV.  A'a. — Bids  will  be  received  until  Aug.  3,  by 
the  Cabell  County  Commissioners  for  the  construction  of  15 
miles  of  additional  roads,  including  paving  of  eight  miles  of 
Kanawha  and  James  River  Turnpike,  two  miles  Ohio  River 
Rd.,  four  miles  Hamlin  Pike  and  one  mile  Harveytown  and 
Wayne  County  Pike. 

Morganto«'n,  W,  Va. — An  election  will  be  held  July  31  in 
Morgan  and  Union  Districts  for  the  purpose  of  voting  on  the 
question  of  issuing  $50,000  and  $120,000  in  bonds  respectively, 
the    proceeds    of    which    will    be    used    for    constructing    roads. 

Ronceverte,  W.  Va. — An  election  will  be  held  July  31  to 
vote  on  the  question  of  issuing  $150,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  road  improvement  in  Green- 
brier District. 

Salisbury,  N.   C. — See   item   under    "Sewers." 

Sarasota,  Fla. — Bids  will  be  received  until  July  24  by  the 
City  Council  for  paving  portions  of  Palm  and  Stra'wberry  Ave. 
F.  P.  Wright  is  Comr.  Pub.  Wks. 

Greenwood,  Miss. —  (Official) — Bids  will  be  received  until 
7;30  p.m.,  July  20,  for  constructing  gravel  or  concrete  pave- 
ment. Warner  Wells  is  City  Clk.  and  .Stanley  Cobham  is 
City  Engr. 

Laurel,  Miss. — Bids  will  be  received  until  July  20  by  D.  F. 
Gardiner.  Citv  Clk.,  for  street  improvements.  H.  W.  Bill  is 
City  Engr. 

New  Orleans,  La. — Bids  will  be  received  until  July  27  by 
A.  G.  Ricks.  Comr.  of  Pub.  Finances,  for  constructing  a  road 
from  a  point  connecting  with  Chef  Menteur  Rd.,  near  Chef 
Menteur,    to  Rigolets. 

Tliibodaux.  La. — Press  reports  state  that  Lefourche  Parish 
will  soon  vote  on  the  question  of  issuing  bonds,  the  proceeds 
of  which  will  be  used  for  improving  highways  in  District 
No.  2. 

Jasper,  Tenn. — Press  reports  state  that  the  citizens  of 
Marion  County  voted  in  favor  of  issuing  $100,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  the  Dixie 
Highway. 

Memphis,  Tenn, — Bids  were  received  for  improving  Mis- 
sissippi Blvd.  from  Calhoun  Ave.  to  Lauderdale  St.,  as  follows; 
Southern  Asphalt  Construction  Co.,  $11,628;  L.  W.  Johnson, 
$9309;    Memphis   Asphalt   &    Paving   Co.,    $9329. 

+Owensboro,  Ky. — A  contract  for  constructing  4%  miles  of 
macadam  road  has  been  awarded  to  MARTIN  &  MARTIN, 
Evansville,   at  $24,500. 

Stanford,  Ky. — According  to  press  reports  the  citizens  o 
Lincoln  County  will  vote  on  the  question  of  issuing  $130,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  21,  by  the  Commissioner  of  Purchases  and  Supplies 
for   improving  Jennings   Rd. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Julv  22,  bv  Philip  Fosdick,  Dir.  Pub.  Sen.  for  improving 
Magnolia'  St.  from  Plum  to  Elm  St.,  Wade  St.  from  Plum  to 
Elm  St.  and  from  Central  Ave.  to  Providence  St.  and  until 
Julv  23  for  the  improvement  of  intersection  of  Hopple  and 
Bee-kman    St.,    at    the    west    end    of    viaduct. 

+Cincinnati,  Ohio — The  contract  for  improving  the  Comp- 
ton  Rd.  from  Hamilton  Pike  to  Carthage  Pike  has  been 
awarded  to  the  JOHN  REUBEL  CONSTRUCTION  CO.,  at  $9138. 
Noted  June   3. 
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roliimlMiN.  Olii..— (OHUm;i1)  — I?i<ls  will  be  received  until  2 
l>.iii..  July  L>:i.  by  Clinton  Coweii,  State  Hifihway  Conir.,  for 
improving"  a   nuinl)er  of  roads  in  various  counties. 

+roliiiiibiiM,  Ohio— (Oniclal) — Contracts  have  been  awarded 
tor  road  construction  as  follows:  LickinK  County,  Summit 
Extension,  waterbound  macadam,  .T.  C.  1MBOD13N,  LOKan, 
$3375;  Muskingum  County,  Zanesville-McConnelsvllle  Rd., 
brick,  WAUD  TATUICK  &  CO..  .119927;  Sanduskv  County, 
Sandusky-Clyde  ltd.,  EAUL  WAI.TKRS,  Sandusky,  $l.-.,490; 
Franklin  County,  Columbus-Ni  wark  R<1.,  bituminous  macadam, 
GRAHAM  ^-  K1.\N|.:.\K.  Columbus.  JiKl.lJS;  Union  County, 
Marysville-Mariou  IM..  bituminous  macadam,  SYLVESTER 
BAIHJHMAN,    .-Marysville,    $l(l,i;.|2.      Note.l   June    2'1. 

r'liynltoBii  VnltH.  Olilo— (Official) — Bids  will  be  received 
until  noon,  July  2S,  by  W.  F.  Williamson,  Village  Clk.,  for 
improving:   Portage   Ave. 

+Mt.  Oilend,  Ohio — The  contract  for  improving  Foust  Rd. 
in  Westfleld  Townsliip  has  been  awarded  to  W.  H.  MILLER, 
Cardington,   at   $7064.     Noted  June   3. 

Mt.  Gilead,  Ohio — Bids  "will  be  received  until  11  a.m.,  Aug. 
i">.  by  C.  O.  Iliggin.s,  Audr.  of  Morrow  County  for  improving 
and  macadamizing  the  Sexon-Thatcher  Rd.  in  Gllead  and 
Canaan    Townships. 

+Polk,  Ohio — (Ollicial) — Contracts  for  constructing  VJ.  mile 
of  concrete  road  16-ft.  wide,  and  3Vi  miles  of  bituminous  road, 
14-ft.  wide,  have  been  awarded  to  E.  F.  DOWNS  &  CO.,  Toledo, 
at   $7625  and   $31,6SS   respectively.      Noted  June  24. 

+St.  Clairsville.  Ohio — (Official) — The  contract  for  repair- 
ing and  resurfacing  a  portion  of  High  Ridge  Rd.,  in  Pultney, 
Pease,  Colerain  and  Richland  Townships  has  been  awarded  to 
SEIPLE  &  WOLF,  Toledo,  at   $S000.     Noted  July  1. 

4''roledo,  Oliio — Contracts  have  been  awarded  for  paving 
Hoag  St.,  to  PETER  H.  WATTERS,  $12,668;  Summit  St.,  to 
(^.ARRIGAN  BROS.,  $34,268;  Forest  St.,  to  the  ASPHALT 
BLOCK   CO.,   $8909. 

\Vauseon,  Ohio — Bonds  for  $9571  were  sold  July  5,  the  pro- 
ceeds of  which  will  be  used  for  street  improvements. 

West  Jefferson,  Ohio — Bids  will  be  received  until  July  26 
by  the  City  Clerlv  for  paving  Main  St.  with  asphalt  macadam, 
estimated    to    cost    $42,000.      Noted    June    17. 

\Vest  Park,  Ohio — Bids  will  be  received  until  noon,  ,Tuly  19, 
by  Frederick  Feuchter,  Clk.,  for  constructing  sidewalks  on  a 
number  of  streets. 

AVoodstock,  Ohio — At  a  recent  election  the  question  of 
issuing  $4800  in  bonds,  the  proceeds  of  which  was  to  have 
been   used   for   street   paving,   was   defeated. 

Indiana — (Official) — Bids  will  be  received  for  road  con- 
struction in  Indiana  as  follows:  Greensburg,  until  1  p.m., 
Aug.  2.,  by  the  Commissioners  of  Decatur  County  for  con- 
structing roads  in  Fugit  and  Washington  Townships;  Albion, 
until  2  p.m.,  Aug.  2,  by  the  Commissioners  of  Noble  County, 
for  constructing  a  road  on  line  between  York  and  Jefferson, 
Noble  and  Green  Townships;  Versailles,  until  1  p.m.,  Aug.  2, 
by  the  Commissioners  of  Ripley  County  for  constructing  a 
crushed  stone  road  in  Johnson  Township;  Boonville,  until  10 
a.m.,  Aug.  3,  by  the  Commissioners  of  Warrick  County  for  the 
construction  of  a  rock  or  concrete  road  in  Boon  Township; 
Valparaiso,  until  2  p.m.,  Aug.  3,  by  the  Commissioners  of 
Porter  County  for  constructing"  gravel  roads  in  Morgan  Center 
and  Portage  Townships;  Noblesville,  until  10  a.m.,  Aug.  3,  by 
the  Commissioners  of  Hamilton  County  for  constructing  a 
road  in  Washington  Township  and  two  in  Wayne  Township; 
Winchester,  until  10  a.m.,  Aug.  3,  by  tfie  Commissioners  of 
Randolph  County  for  constructing  a  road  in  (3reene  Township; 
Goshen,  until  1  p.m.,  Aug.  3,  by  the  Commissioners  of  Elkhart 
County  for  constructing  a  gravel,  concrete  or  brick  road  in 
Elkhart  Township. 

+  Columbns,  Ind. — The  contract  for  constructing  a  crushed 
stone  road  in  Hawcreek  Township  has  been  awarded  to  the 
MOORE  &  CHRIST  CONSTRUCTION  CO..  Letts,  at  $8000. 

+  Hartford  City,  Ind. — The  contract  for  constructing  a  ma- 
cadam road  in  Blackford  County  has  been  awarded  to  AL- 
BERT  CLAMME.    Hartford   City,    at   $11,740. 

+.Iasi>er,  Ind. — The  contract  for  constructing  a  rock  road 
in  Patoka  To'A'nship  has  been  a"warded  to  TRATLOR  & 
KREMPP,    Jasper,   at   $9280. 

+Kokonio,  Ind. — The  contract  for  constructing  a  stone 
road  in  Clav  Township  has  been  awarded  to  MARTIN  Mc- 
HALE,  Logansport.  at  $5024. 

+  Liberty,  Ind. — The  contract  for  constructing  a  road  in 
Union  Township,  Union  County  has  been  awarded  to  WILK 
&  CO..  Rushville.  at  $19,767. 

+  Lo|!:an.sport,  Ind. — The  contract  for  constructing  a  road 
in  Washington  Township  has  been  awarded  to  R.  A.  SULLI- 
VAN,  Peru,  at  $9999. 

Portland.  Inil. —  (Official) — Bids  "will  be  received  until  7 
p.m.,  July  26,  by  the  City  Council  for  improving  Commerce 
and  Ship  St. 

•{■Rensselser,  Ind. — The  contract  for  constructing  a  stone 
road  in  Carpenter  Township  has  been  awarded  to  TABER  & 
HALLIHAN,    Wabash,    at   $7218. 

+RoekvilIe.  Ind. — The  contract  for  constructing  the  Rock- 
ville-Nyesville  gravel  road  has  been  awarded  to  THOMAS 
WILSON,  Montezuma,  at  $15,422.  Other  bids  were:  Frank 
L.  Adams,  $17,298;  L.  W.  De  Voto,  $17,400;  A.  L.  Tribble,  $16,- 
438;  W.  P.  Harrison,   $16,875. 

+  Shelbyville,  Ind. — The  contract  for  constructing  the 
Moral-Van  Buren  Township  line  gravel  road  has  been  award- 
ed to  CHARLES  E.  MOBERLY",  Shelbyville,  at  $6959. 

Birniinghani.  Mich. — Bonds  for  $23,300  have  been  sold,  the 
proceeds  of  "which  will  be  used  for  street  paving. 

Mt.  Clemens,  Mich. — Bids  will  be  received  until  7:30  p.m., 
July  19,  by  A.  A.  Devantier,  Clk.,  for  paving  North  and  Grand 
Ave. 

Havana,  III — The  City  Council  plans  to  pave  a  number  of 

streets. 

+Peoria,  ni. — (Official) — The  contract  for  improving  Callen- 
der  Ave.  from  Institute  PI.  to  Western  Ave.  has  been  a"warded 
\0  JCIHN  W.   BUSHNELL,    at  $6557. 


.lanoNvlllf,  \Mh — (Official)— Rids  will  be  received  until  2 
l).m.,  .July  27,  by  llie  Board  of  Public  Works  tor  paving  Wis- 
consin, Soutli  Bluff  St.  and  Milton  Ave. 

+  MII»'uukre,  VVIh. — The  contract  for  paving  Grand  Ave. 
,!''.'7.',,  ■""'''^''  '"  Eighth  St.  has  been  awarded  to  HENRY 
HASE,  at   $14,500.     Noted  June  24. 

SIOM.V  City,  Iowa— (Official)— Bids  will  be  received  until  10 
a.m.,   July    17.   by   Paul  J.   Wells,   City   Clk.,    for   street   paving. 

Siirnerr,  Iowa- (Official) — Bids  will  be  received  until  8 
p.m..  July  27,  for  laying  70,000  sq.yd.  of  pavement.  E.  O'Keefe 
IS   City    Engr. 

,,  K"'"'""''  '^*'''- — y^'As  will  be  received  until  July  19  by  P.  F. 
St.-ifford,  City  Clk.,  for  constructing  30,000  yd.  of  concrete 
I>avviiient  and  16,000  lin.ft.  of  concrete  curb.  Noted  June  3. 
+KurKo.  !V.  D. — The  contract  for  paving  Fourth  St.  has 
been  awarded  to  S.  BIRCH  &  SONS,  at  $26,122. 
„  .""""-'•  Mont— Bids  will  be  received  about  Aug.  7  by  J.  C. 
of 'si's  (Ibo  paving  Main   St.,  at  an  estimated  cost 

.   Hardin,  Mont. — Bids  will  be  received  until  July  20  by  F.  M. 
Ijipp,   Town   t'lk.,    for   improving   streets   in    District   No.    1. 
>T    V,"',*?''."'"*',  ■"""*•— The    City    Council    plans    to    improve 
North  Mam  St.  from  Lexington  Mine  to  Daly  St.  by  macadam- 
izing,   estimated    to   cost   $10,000. 

Independeufe,  Mo. — The  County  Court  will  receive  bids 
about  Aiig.  1  for  widening  and  paving  Van  Horn  Blvd.,  the  old 
banta   1' 6   trail   connection   between    Independence   and   Kansas 

KansiiM  City,  .Mo. — Press  reports  state  that  bids  will  be  re- 
ceived about  Aug.  1  for  grading  portions  of  Donnelly,  Jack- 
son and   Booth  Ave.   and   59th,   Olive  and  Ninth  St. 

St.  JoNeiih,  Mo. — The  Park  Board  is  receiving  bids  for  pav. 
ing  Noyes  Blvd. 

Caldwell.  Tex.— (Official) — Bids  will  be  received  until  2 
p.m.,  July  31,  by  the  Commissioners  of  Burleson  County  for 
road   improvements  in   District  No.   1. 

+Clarksville.  Tex. — The  City  Council  has  awarded  a  con- 
tract for  paving  35  streets  to  McCULLAN  &  DALTON,  Dallas 
Noted  Apr.   8  and  May  20. 

Cuero,  Tex. — At  a  recent  election  the  question  of  issuing 
$58,000  in  bonds,  the  proceeds  of  which  was  to  have  been  used 
for  constructing  roads  in  District  No.  4,  De  Witt  County 
v.'as   defeated.  * 

Ft.  Stockton,  Tex. — The  construction  of  an  automobile 
highway  between  Ft.  Stockton  and  Grand  Falls  is  being 
promoted  by  a  committee  of  citizens  representing  the  two 
towns.  Most  of  the  "work  will  be  on  a  stretch  of  road  between 
Grand  Falls  and  Salt  Crossing,  IS  miles.  James  Rooney, 
Mayor  of  Ft.   Stockton,   is   interested   in   the   project. 

EI  Paso,  Tex. — It  is  planned  by  the  Commissioners'  Court 
to  use  the  proceeds  of  the  $750,000  bonds  to  be  voted  on  at  an 
election  to  be  held  Aug.  3  in  the  construction  of  a  concrete 
highway  from  the  New  Mexico-Texas  State  line  to  Fabens, 
in  the  Rio  Grande  Valley,  a  distance  of  50  miles.  The  con- 
crete material  will  be  laid  upon  the  top  of  the  present  paved 
road. 

Port  Lavaea.  Tex. — An  election  will  be  held  July  27  to  vote 
on  the  question  of  issuing  $17,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  and  bridges. 

Seguin,  Tex. —  (Official) — Bids  "will  be  received  until  Julv  19 
by  the  Commissioners  of  Guadalupe  County  for  constructing 
six  miles  of  road.  Bonds  for  this  purpose  were  sold  recently 
F.  E.  Hess,  1604   Southwestern  Life  Bldg.,  Dallas,   is  Engr. 

+Salt  Lake  City,  Utah — The  contract  for  paving  West  St. 
from    First    to    Second    South    St.    has    been    awarded    to    G.    A 

HEMAN,  at  $9618. 

♦Everett,  "Wash. — The  contract  for  constructing  Perman- 
ent Highway  No.  18  has  been  awarded  to  WARD  &  TEMPLE- 
TON,    Everett,   at    $13,694. 

+Mt.  Vernon,  Wash. — The  contract  for  paving  Cleveland 
Ave.  has  been  awarded  to  M.  E.  MORRIS,  Burlington,  at 
$10,469.  Other  bids  were:  Grant-Evig  &  Co.,  Anacortes, 
$11,056;  N.  W.  Ball.  Seattle,  $10,780;  R.  W.  McKinstry.  Mt 
Vernon,  $10,848. 

+Taconia,  ^VaNh. — A  contract  for  constructing  concrete 
sidewalks  in  the  North  End  District  has  been  awarded  to  S.  R 
GRAY',  Tacoma,  at  $9695.  Other  bids  were:  B.  S.  Davis, 
Tacoma,  $10,474;  Joseph  Warter,  Tacoma,  $10,745;  Macheller 
Bros.,    $9775. 

+St.  Helens,  Ore. — The  Columbia  County  Court  has  awarded 
a  contract  for  the  construction  of  a  section  of  the  St.  Helens- 
Pittsburgh    Highway,    near    Houlton,    to    A.    H.    TARBELL,    at 

approximately  $40,000. 

+Burlin]aranie,  Calif. — The  City  Council  has  awarded  a  con- 
tract for  street  improvements  to  the  RAISCH  IMPROVEMENT 
CO.,  San   Francisco,  at    $10,369.      Noted   May   20. 

Sacramento,  Calif. — Bids  will  be  received  until  July  26  by 
the  State  Highway  Commission,  515  Forum  Bldg.,  for  road 
construction,  as  follows:  Colusa  County,  through  Arbuckle, 
about  0.3  mile  to  be  surfaced  with  asphalt;  Marin  Countv, 
between  Burdell  and  St.  Vincent,  about  four  miles,  to  be  graded; 
Monterey  County,  from  Greenfield  to  Camphora,  about  11.7 
miles,  to  be  paved  with  Portland  cement  concrete:  Santa 
Barbara  County,  from  Gaviota  Pass  to  Zaca  Station,  about  11.4 
miles,  to  be  graded;  San  Luis  Obispo  Countv,  from  Atascadero 
Creek  to  Paso  Robles,  about  10  miles,  to  be  paved  with 
Portland  cement  concrete.  Wilson  R.  Ellis  is  Secy,  of  the 
Comn. 

+San  Dietro,  Calif. — The  contract  for  grading  Edgemont 
St.  from  Grape  to  Cedar  St.  has  been  awarded  to  the  C.  L. 
HYDE   CONSTRUCTION  CO.,   at    $4426. 

+San  Lenndro,  Calif. — The  City  Trustees  have  awarded  a 
contract  for  street  paving  to  the  C.A.LIFOI{NI.\  BITHULITHIC 
CO.,  at  $64,696. 
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Ainhfrstburfr.  Ont. — The  Town  Council  phiiis  to  lay  one 
mile  of  pavement  on  Sandwicli  and  Aspley  St.  G.  E.  Pulford 
is  Clk. 

Renfrew,  Out.— Press  reports  state  that  the  Town  Council 
Plans  to  pave  Hall  and  Coombs  St.  with  macadam,  at  an 
estimated  cost  of  $7750.     J.  R.  Stewart  is  En^r. 

INDrSTni.Vl,  WOKKS 
Pnll   River,   Mnss.— The    Algonquin    Printing   Co.    will    build 
a  three-story,   104.\255-ft.  addition  to  its  plant. 

I^on-ell,  MaMH. — The  Appleton  Co.  will  build  a  ten-story, 
92xl33-ft.,  reinforoed-concrete  storehouse  to  cost  approxi- 
mately   $75,000.     Noted   June   3 

Ne"w  Bedford,  .Moss.— The  Merchants'  Terminal  Warehouse 
Co.,  recently  organized,  will  build  an  eight-story,  10Sxl5S-tt., 
concrete  \varehouse.     James  F.   Bacon   is  Pres. 

+Salem.  Man«.— C.  S.  CUNNINGHAM  &  SONS,  101  Tremont 
St.,  Boston,  Mass.,  has  been  awarded  the  contract  for  the  con- 
stiuction  of  a  two-story.  54x97-ft.,  reintorced-concrete  garage 
on  Essex  St..  for  G.  H.  Keefe,  46  Boston  St.  The  estimated 
cost   is   $20,000. 

Salem,  Mass.— The  Hygrade  Incandescent  Lamp  Co.  will 
build  a  four-story,   54x206-ft.   brick  factory   on  Federal  St. 

SpringOeld.  Slass.— A.  A.  Geisel  will  build  a  two-story, 
67xl65-ft.  garage  and  repair  shop  on  Chestnut  bt.  h,.  c.  as 
G.  C.  Gardner  is  Arch. 

+$nrinefield,  Mass.— The  contract  for  the  construction  of  a 
two^storv,  69x1 01 -ft.  building  for  the  Springfleld  Daily  News 
has  been  awarded  to  FRED  T.  LEY  CO.,  INC.  H.  L.  Sprague 
is  Arch. 

Springfleld,  Mass.— The  Springfield  Union  plans  the  con- 
struction of  a  three-story  building  on  Fort  St.,  for  its  me- 
chanical department. 

Sprlnefleld,  Mass M.   C.   Barrett.    600   State   St.,   will    build 

a   62x66-ft.,  brick  garage   to  cost   $12,000. 

Ansonia,   Conn The   Farrell   Foundry    &   Machine    Co.    will 

build  a  120x226x400-ft.,  brick  and  reinforced-concrete  build- 
ing to  cost  $100,000.  James  E.  Brooks,  Bloomfield,  N.  J.,  is 
Arch. 

Ansonia.  Conn The  American  Brass  Co.  plans  the  con- 
struction of  buildings  at  its  A.  B.  C.  Branch  as  follows:  A 
100x220-ft.  rolling  mill,  to  cost  $100,000;  a  132xl4S-ft  cast- 
ing shop,  to  cost  $100,000;  a  metal  storage  building,  to  cost 
$100,000:  an  S5x95-ft.  coal  pocket,  to  cost  $10,000:  and  a  55x75- 
ft.  ash  reducing  plant,  to  cost  $8000:  all  of  reinforced-concrete 
and   brick. 

Brldeeport,  Conn. — The  Bridgeport  Arms  Co.,  Boston  Ave., 
will  build  two  five-story,  brick  and  steel  factories,  to  cost 
$200,000  each. 

Hartford,  Conn. — H.  B.  Beach  &  Co.  will  repair  the  damage 
to  its  factory  on  Mechanic  St.,  caused  by  fire,  at  a  cost  of 
$15,000. 

^Herkimer,  N.  Y. —  (Oflncial) — Carl  Haug,  Arch..  Little 
Falls  n",  has  awarded  the  contract  to  STEPHEN  HINES 
for  the  construction  of  a  three-story,  60x90-ft.  addition  to  the 
Royal  Gem  Mills.  Joseph  Reamy,  St.  Johnsville,  N.  \.,  is 
Pres.      Noted  July   1. 

+Janiesfo«n,    N.     Y The    Gurney    Ball    Bearing    Co.     has 

awarded  the  contract  for  the  construction  of  a  one-story,  170x 
266-ft.  factory  on  Chandler  St.  to  the  JAMESTOWN  CON- 
STRUCTION CO.      Noted   Apr.    22. 

New  York,  IV.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  about  Sept.  1  for  the  construction  of  a  200x 
300-ft  factory  at  Park  and  Nostrand  Ave.  for  the  American 
Tobacco  Co  Kent  Ave.  The  estimated  cost  is  $500,000.  Fran- 
cisco &  Jacobus.  200  Fifth  Ave.  (Borough  of  Manhattan)  is 
Arch.     Noted  July  S. 

Rochester,  X.  Y. — The  Brewster-Gordon  Wholesale  Grocery 
Co.  will  build  a  five-story,  89x202  ft.,  reinforced-concrete 
warehouse    on    Canal   St. 

+Roohester,  N.  Y (Official)— The  TURNER  CONSTRUC- 
TION CO.  Prudential  Bldg.,  Buffalo,  has  been  awarded  the 
contract  for  the  construction  of  a  three-story,  95x217-rt. 
reinforced-concrete  factory  and  warehouse  for  the  Vacuum 
Oil  Co. 

Syracuse,  N.  Y. — The  Globe  Malleable  Iron  &  Steel  Co.,  101 
Gre'enway  Ave.,  will  expend  $200,000  for  additions  to  its 
foundry. 

Jersey  Citr,  N.  J. — Plans  have  been  prepared  by  R.  W. 
Sailer  Arch.,  "75  Montgomery  St.,  for  the  construction  of  a 
concrete  garage  and  bakery  at  Montgomery  and  Merseles 
St.  for  the  National  Grocery  Co.  The  estimated  cost  is  $i  5.000. 
Newark,  N.  J. — Franklin  Gruman  plans  alterations  to  his 
brick  factory  at  77  St.  Francis  St.,  to  cost  approximately 
$17,000. 

Fallston,  Penn. —  (New  Brighton  post  office) — The  C.  C.  & 
E  P  Townsend  Co.  will  rebuild  its  factory  which  was  recently 
destroyed  by  fire  at  a  loss  of  $100,000. 

.MarcDs  Hook,  Penn. — The  contract  will  soon  be  awarded 
by  Ballinger  &  Perrot,  Arch..  1710  Arch  St.,  Philadelphia, 
Penn  for  the  construction  of  a  one-story,  153x423-ft.  brick 
factory,  and  a  two-story,  44x73-ft.  brick  and  concrete  factory 
for  the  Viscose  Co. 

Philadelphia.  Penn. — William  Steele  &  Sons  Co.,  Arch., 
1600  Arch  St..  has  prepared  plans  for  the  construction  of  a 
four-storv,  108xl20-ft.  factory  at  Second  and  Erie  Ave.  for 
the  Thornas  Potter  &  Sons  Co.,  to  replace  the  one  recently 
destroyed  by  fire  with  a  $50,000  loss. 

PittsburKh,  Penn. — The  Westinghouse  Co.,  plans  the  con- 
struction of  an  ammunition  factory,  with  a  daily  capacity  of 
200,000  rounds. 

+RiverMlde,  Penn. — The  Carpenter  Steel  Co.  has  awarded 
the  contract  for  the  construction  of  a  one-story,  65xlS5-ft. 
annex  to  L.  H.  FOCHT  &  SON.  The  estimated  cost  is  $2o,- 
000. 


+South  Bethlehem,  Penn. — The  contract  for  the  construc- 
tion of  a  $350,000  benzol  plant  for  the  Lehigh  Coke  Co.,  has 
been  awarded  to  the  CARL  STILL  CO. 

Baltimore,  Md. — The  Baltimore  Enamel  &  Novelty  Co., 
Woodall  and  Clement  St.,  plans  the  construction  of  a  128x300- 
ft.    addition. 

Baltimore,  Md. — The  Maryland  Cold  Storage  Co.  will  soon 
award  the  contract  for  the  construction  of  a  $175,000  cold- 
storage  plant. 

+Baltimore,  Md.  —  The  Baltimore  City  Garage  Co.  has 
awarded  the  contract  for  the  construction  of  a  four-story  gar- 
age at  29  South  Charles  St..  to  JOSEPH  C.  SCHANBERGER. 
The  estimated  cost  is  $100,000.     Wyatt  &  Nolting  is  Arch. 

+Baltimore,  Md. — J.  HENRY  SMITH  has  been  awarded  the 
contract  for  the  construction  of  a  three-story,  39xlll-ft.,  brick 
warehouse  at  14  South  High  St.,  for  the  Joseph  Fisher 
Specialty  Co.  The  estimated  cost  is  $20,000.  George  R.  Callis, 
Jr.,    is   Arch. 

Baltimore.  Md. — John  T.  Buckley,  916  Bolton  St.,  will  build 
a   one-stor.v   garage   at   an   estimated  cost  of   $15,000. 

+SnfTolk,  %a. — HARWOOD  &  MOSS,  Newport  News,  Va., 
has  been  awarded  the  contract  for  the  construction  of  a  two- 
story,  reinforced-concrete  storage  warehouse  for  the  Holland- 
Lee  Co.     A.  T.  Holland  is  Pres. 

Wheeling,  W.  Va. —  (Official) — The  Saturn  Machine  Co. 
plans  the  construction  of  a  brass  foundry.  E.  W.  Krause  is 
Mgr. 

+.\kron,  Ohio — The  contract  for  the  construction  of  three 
additions  to  the  plant  of  the  Goodyear  Tire  &  Rubber  Co.  has 
been  awarded  to  the  HUNKIN-CONKEY  CONSTRUCTION 
CO.,  321  Cuvahoga  Bldg.  Estimated  cost,  $400,000.  Noted 
July   8. 

+C1eveland,  Ohio — The  Frantz-Premier  Co.,  Leader-News 
Bldg.,  has  awarded  the  contract  for  the  construction  of  a 
four-storv.  61x320-ft.  factory  and  a  38x50-ft.  foundry  at  Ivan- 
hoe  Rd.  and  the  New  York,  Chicago  &  St.  Louis  R.R.  to  the 
SAMUEL  AUSTIN  &  SON  CO..  14.230  Euclid  Ave.  The  esti- 
mated  cost    is    $115,000.      Noted   July   1. 

+CIeveland,  Ohio — The  contract  for  the  construction  of  a 
factory  at  East  55th  and  Superior  Ave.,  for  the  Richman  Bros. 
Co..  Prospect  and  Ontario  St.,  has  been  awarded  to  the 
HUNKIN-CONKEY  CONSTRUCTION  CO..  321  Cuyahoga  Bldg. 
Estimated   cost,    $250,000.     Noted   June   10. 

Cleveland.  Ohio — Plans  have  been  prepared  by  the  W.  S. 
Ferguson,  Arch.,  615  Euclid  Bldg..  for  the  construction  of  a 
one-story,  S0xl20-ft.  factory  for  the  Cleveland  White  Metal 
Co..    S005   Melrose   Ave.      The   estimated   cost   is   $80,000. 

Cleveland.  Ohio— The  Standard  Welding  Co.,  West  78th 
St  and  New  York  Central  R.R.,  plans  the  construction  of  a 
$100,000    plant. 

+Clevelana,  Ohio — The  contract  for  the  construction  of  an 
S0x360-ft.  factory  on  East  61st  St.  tor  the  Hydraulic  Pressed 
Steel  Co  has  been  awarded  to  the  SAMUEL  W.  EMERSON 
CO.,    Chamber    of   Commerce   Bldg.      Noted   July   1. 

Columbus,  Ohio — The  contract  for  the  construction  of  a 
warehouse  for  Rosenthal  Bros.,  on  West  Spruce  St.,  has  been 
awarded  to  D.  W.  McGRATH,  at  $32,500.  Riebel  &  Son,  is 
Arch. 

Fostoria,  Ohio — The  contract  will  soon  be  awarded  by  J. 
M.  Myers,  Pres.  of  the  Fostoria  Provision  Co.,  1061,4  Mam  St., 
for  the  construction   of  a  packing  plant. 

Hamilton,  Ohio — Bids  are  being  received  for  the  construc- 
tion of  a  two-story  brick  warehouse  at  Seventh  St.  and  Maple 
Ave.  tor  the  B.  H.  Kroger  Grocery  &  Bakery  Co.  The  esti- 
mated cost  is  $25,000.     J.  P.  Mornier  is  Local  Mgr. 

+Toledo,  Ohio — THEODORE  STERRITT,  Detroit,  Mich.,  has 
been  awarded  the  contract  for  the  construction  of  a  seven- 
story  reinforced-concrete  warehouse  at  Spielbusch  Ave.  ana 
State  St  for  the  Scheiwe  Storage  Co.,  645  Ohio  Bldg.  Man- 
fred M.  Stophlet  is  Arch.     Noted  Apr.   8. 

Toledo,  Ohio — Gortland  Bros.,  Marion,  Ind.,  plans  the  con- 
struction of  a  foundry.     Estimated  cost,   $40,000. 

+ToIedo,  Ohio — The  contract  for  the  construction  of  a  two- 
story,  brick  and  stone  storage  building  on  Palmwood  Ave  for 
the  be  Vilbiss  Mfg.  Co..  has  been  awarded  to  JACOB  JACOBS. 
Manfred   M.   Stophlet  is  Arch. 

Uhriehsville,  Ohio— The  United  States  Clay  Products  Co. 
plans    the    construction    of    a    three-story. 


x256-ft.  building 
with  a  35xll2-ft.  annex,  and  12  kilns.  36  ft.  in  diameter.  The 
estimated  cost  is  $95,000.     S.  L.  Weaver  is  Arch. 

Indianapolis,  Ind.— The  E.  C.  Atkins  Co.  will  build  a  two- 
story  100x400-tt.  reinforced-concrete  addition  to  its  plant  to 
cost"$130,000. 

Tell  City,  Ind. — The  Southwestern  Furniture  Co.  plans  the 
construction  of  a  factory. 

+Bay  Citv.  Mich.— THE  BAY  CITY  STONE  CO.  has  been 
awarded  the  "contract  for  the  construction  of  a  one-story,  80x 
210-ft.  storage  building,  and  a  two-story,  70x298-ft.  factory  on 
Marquette    and    Sidney    St.,    for    the    Bigelow    Cooper    Co. 

HhDetroit,  Mich.— The  H.  C.  CHRISMAN  CO.  has  been 
awarded  the  contract  for  the  construction  of  a  four-story, 
brick  and  steel  factory  on  Russell  St.,  for  the  Detroit  Wire 
Spring  Co.  Albert  Kahn,  58  La  Fayette  Ave.,  is  Arch.  Noted 
July   8. 

Detroit,  Mich. — A  permit  has  been  granted  to  the  Hudson 
Motor  Car  Co.  for  the  construction  of  a  two-story.  60xl80-tt., 
and  a  three-storv,  60xl00-ft.  addition  to  its  plant  at  Jeffer- 
son Ave.,  E.,  arid  Conner's  Creek.  The  estimated  cost  is 
$40,000.     Albert  Kahn,  58  LaFayette  Ave.,  is  Arch. 

+Detroit,    Mich The    Rands    Mfg.    Co.,    Holden    Ave.,    has 

awarded  the  contract  for  the  construction  of  a  three-story, 
concrete  addition  to  its  plant  to  the  W.  E.  WOOD  CO.,  Ford 
Bldg.      The   estimated    cost   is  $20,000. 

Detroit,  Mich.— The  Schleider  Mfg.  Co..  Fort  St.,  E..  will 
build  a  one-story,  concrete  plant  on  East  Grand  Blvd.,  to 
cost    $19,000. 

Detroit,  Mich. — The  Timken-Detroit  Axle  Co.  will  build  a 
four-storv  factory  to  cost  $60,000  and  a  one-story  garage  to 
cost  $5000,  on  Clark  St. 
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Ilotrult.  MIfii. — The  Rands  Mfgr.  Co.  will  build  a  two-story 
factory  on  Holtoii  St.,  to  cost  $20,000. 

ChiviiKu,  III. — Tlie  AiTierican  Car  &  Foundry  Co.,  Railway 
ExcliaiiKf.  will  build  a  one-story  steel-car  shop  at  2416  South 
I'aulliia  St.,  to  cost  $20,000.     A.  A.   Bown   is  Arch. 

riiioaito.  III. — The  Sidio  Steel  Co.  will  build  a  flve-story, 
brick  factory  at  2350  Canal  St.,  to  cost  $30,000.  C.  A.  Kcks- 
trom,  5  North  La  Salle  St.,  is  Arch. 

Clilt-nico,  III. — The  Galena  Signal  Oil  Co.,  SO  East  Jackson 
Blvd.,  has  purchased  131,000  sq.ft.  of  land  at  .5Sth  Ave.  and 
OCth  St.,  on  which  it  will  build  a  brick  and  concrete  ware- 
house and  distributing-  station  to  cost  $50,000.  Frank  D. 
Chase,    122    South    Michigan   Ave.,    is    Arch. 

St.  Pnul,  Minn. — The  Willys  Overland  Co.,  Toletlo,  Ohio, 
I>lans  the  construction  of  a  $250,000  warehouse.  Royal  H. 
Scott   is   Secy. 

+S«.  Louisi,  Mo. —  (Official) — O.  R.  S.  Traber,  Arch.,  Fuller- 
ton  Bldg.,  has  awarded  the  contract  for  the  construction  of  a 
four-storv,  4Sx96-ft.  factory  for  Vivianno  Bros.,  1022  North 
Seventh  St.,  to  THEODORE  H.  RATZ,  2616  Vanderburgh  Ave., 
at    $27,000.      Noted    July    1. 

+C<>rpu8  ChrlMtl,  Tex. — Weil  Bros,  has  awarded  the  con- 
tract for  the  construction  of  a  100xl50-ft.  warehouse  on  Tiger 
St.,  to  OSC.\R  LUTZ, 

Nlles  City,  Tex. — The  grain  elevator  of  E.  R.  &  D.  C.  Kolp, 
which  was  recently  damaged  by  fire  to  the  extent  of  $40,000, 
will    be    repaired. 

+Avon,  Calif. —  (Martinez  post  office) — The  Associated  Oil 
Co.  has  awarded  the  contract  for  the  construction  of  an  addi- 
tion to  its  plant  to  the  WESTERN  PIPE  cS:  STEEL  CO.,  San 
Francisco,    at    $3S.15S.      Noted    May    20. 

+EI  Modeno,  C'nlif. — The  contract  for  the  construction  of 
an  S4xl44-ft.  addition  to  the  packing  house  of  David  Hewes 
has  been  awarded  to  GEORGE  PREBLE,  Santa  Ana.  The 
estimated  cost  is  $12,000.     R.  L.   Folger  is   Arch. 

+L,os  AneeleN.  Cnlif. — The  Rudger-Merle  Co.  has  awarded 
the  contract  for  the  construction  of  a  three-story  warehouse 
at  532  South  Alameda  St.  to  the  ALTA  PLANING  MILL  CO., 
at   $53,000.     William   Curlett  &  Son   is  Arch. 

San  Franclseo,  Calif. — The  Harbor  Warehouse  Co.,  North 
Point  and  Hearing  St.,  will  build  a  two-story,  133x205-ft., 
brick   warehouse  at  Bay   and  Kearny  St.,   to  cost   $30,000. 

San  Francisoo,  Calif. — A  four-story  building  will  be  con- 
structed at  Fourth  and  Brannan  St.  for  the  John  Bollman  Co., 
at  an  estimated  cost  of  $200,000.  C.  P.  Weeks,  Mutual  Bank 
Bldg.,    is   Arch. 

VictoniUe,  Calif. — The  Southwest  Portland  Cement  Co. 
will  build  a  plant  to  have  a  daily  capacity  of  2500  bljl.  of 
Cement.  Carl  Leonardt,  Los  Angeles,  is  Pres.  Estimated  cost, 
$1,000,000. 

Ottann,  Ont. — Bids  are  being  received  by  W.  H.  George, 
Arch.,  Castle  Bldg.,  for  the  construction  of  a  brick  and  con- 
crete garage  for  M.  Landreville.  The  estimated  cost  is  $20,- 
OOO. 

Toronto,  Ont. — The  Borthwick  Bakery  will  build  a  two- 
story   addition    to   its   plant   to    cost   $14,000. 

Vancouver,  B.  C. — The  McLaughlin  Motor  Car  Co.,  1219 
Georgia  St.,  will  build  a  reinforced-concrete  garage  to  cost 
$75,000. 

FEDEn.VI.  GOVERSIMENT  WORK 

+Po.st  OfHoe — Mt.  Vernon,  N.  Y. — The  contract  for  the  con- 
struction of  the  post  office  at  Mt.  Vernon  has  been  awarded 
to  JOSEPH  DI  BENEDETTO,  423  East  115th  St.,  New  York,  at 
$87,737.      Noted   May    27   and   July   1. 

Dredging — New  York,  N.  T. — Bids  will  be  received  until 
noon,  Aug.  2,  at  the  U.  S.  Engineer  Office,  Room  707  Army 
Bldg.,  New-  York,  for  dredging  in  Hempstead  and  Huntington 
harbors. 

-ADredKine — -Philadelphia,  Penn. — Bids  w-ill  be  received  un- 
til noon,  Aug.  9,  at  the  U.  S.  Engineer  Office.  Philadelphia, 
for  dredging  in  Delaware  River  on  Bellevue  and  Cherry  Island 
lighthouse    ranges. 

Riprap — Philadelphia,  Penn. — Bids  were  received  July  S 
by  Col.  George  A.  Zinn,  Philadelphia,  for  constructing  about 
12.000  tons  of  riprap  along  the  channel  face  on  the  bulkhead 
in  the  Delaware  River  at  the  lower  end  of  Artificial  Island 
as  follows:  C.  R.  Simpson.  170  Broadway,  New  York,  N.  Y., 
$1.72  per  ton;  Ellis  D.  Thompson,  1505  Arch  St.,  Philadelphia, 
Penn.,  $1.S9;  Coast  &  Lakes  Contracting  Corporation,  41 
Broad  St.,  New  York,  N.  Y.,  $1,39  (will  probably  be  awarded 
contract);  Edwin  S.  Sickles,  New  Baltimore,  N.  Y.,  $2.18.  Noted 
June   22. 

Boiler  Plant — Indian  Head,  Md. — Bids  were  received  July 
3.  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept..  Washington, 
for  the  construction  of  an  extension  to  the  existing  boiler 
plant  at  the  U.  S.  Naval  Proving  Grounds.  Indian.  Head:  (a) 
on  Government  specifications;  (b)  on  bidder's  specifications, 
as  follows:  Day  &  Zimmerman,  Philadelphia,  Penn..  (b) 
$192,144;  John  W.  Danforth  Co..  Buffalo,  N.  Y..  (a)  $169.9S7; 
Evans,  Almiral  &  Co.,  New  York.  N.  Y.  (b)  $191,831.  Noted 
June   3. 

+School — Washington,  D.  C. — Contracts  for  the  construc- 
tion of  the  superstructure  of  High  School  No.  174.  known  as 
the  Colored  High  School,  have  been  awarded  as  follows:  Con- 
struction proper  P.  F.  GORMLEY  CO..  Washington,  at  $260,- 
767;  plumbing.  STANDARD  ENGINEERING  CO.,  Washington, 
D.  C;  heating.  DRIGS.  DISTERN  &  STRINGER.  Baltimore, 
Md.,  at  $61,317  and  stack,  HEINE  CHIMNEY  CO.,  New  York, 
N.   Y.,   $1786.     Noted   May    20. 

Sewers — Washington,  I>.  C. — Bids  were  received  July  7, 
by  the  Commissioners  of  the  District  of  Columbia  for  the  con- 
struction of  sewers  as  follo-ws:  (a)  George  Hyman,  Wash- 
ington, (b)  Warren  P.  Brenizer  Co.,  Washington,  (c)  Conti- 
nental Contracting  Co.,  Baltimort.  Md.,  (d)  William  F.  Cush, 
AVashington:  .Service  sewers,  ordinary  excavation,  (a)  $0.50, 
(b)  $0.65.  (c)  $1.85,  (d)  $0.60;  sewer  brick  masonry,  (a)  $14, 
(b)  $14,   (c)  $15,   (d)  $14;  12-in.  diameter  se-wer  pipe,   (a)  $0.55, 


(b)    $0.70,    (c)   $1.35,   (d)   $0.62;   10-in.  diameter  sewer  pipe,    (a) 
'0.4.5,    (b)    $0.60,    (c)    $1.20,    (d)    $0.60;    Northhampton    St.   Outlet 


Sewer;  ordinary  excavation,  (a)  $0.60,  (b)  $0.50,  (c)  $2.75,  (d) 
$0.60;  sewer  brick  masonry,  (a)  $16,  (b)  $16,  (c)  $18,  (d)  $14; 
12-inich  diameter  sewer  pipe,  (a)  $0.80.  (b)  $0.95,  (c)  $1.8.5, 
(d)  $0.62. 

-ArSlden-nlkM — Washington,  D.  C. — Bids  will  be  received  until 

2  p.m.,  AuB.  10,  by  the  Board  of  Commissioners  tor  construct- 
ing concrete  sidewalks  in  the  District  of  Columbia. 

*Steei  IlarKeN — Vicksburg,  Miss. — Bids  will  be  received  un- 
til noon,  Aug.  12,  by  the  Officer  of  the  Third  Mississippi  River 
District,  1'.  O.  box  404,  Vicksburg,  tor  six  steel  barges. 

PoHt   omee — Ypsilanti,    Mich. — Bids   will   be    received    until 

3  p.m.,  Aug.  20,  by  James  A.  Wetmore,  Act.  Superv.  Arch.. 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  the  U.  S. 
post  office   comjilete. 

+('nnal  Work — Great  Falls,  Mont. — The  contract  has  been 
awarded  to  the  TWO-MIRACLE  CONCRETE  CORPORATION, 
Great  Falls,  at  about  $31,000,  for  constructing  Panlo  laterals 
A  and   31   A,   Flathead   Irrigation   project. 

*Po»t  OfHoe — Blackwell,  Okla. — Bids  will  be  received  until 
3  p.m.,  .Vug.  19,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  the  U.  S. 
post  office  at  Backwell. 

♦Cylinder  fiateH — Yakima,  Wash. — Bids  will  be  received 
until  2  p.m.,  July  19,  by  Morris  Bien.  Act.  Dir.,  U.  S.  Reclama- 
tion Service,  Dept.  of  the  Interior,  Washington,  D.  C,  for  two 
c.-i.  cylinder  gates  of  12  ft.  diameter  for  service  under  100  ft. 
head  for  the  Keochelus  Reservoir,  Yakima  Project,  and  a 
duplicate  set.      Noted  July    19. 

Subtrenxury — San  Francisco,  Calif.  —  Bids  were  received 
July  7,  by  the  Supervising  Architect,  Treasury  Dept.,  Wash- 
iiigton,  D.  C,  for  changes  in  the  Subtreasury  building,  San 
Francisco.  Calif,  as  follows:  Williams  Bros.,  $15,300;  C.  A. 
Day  Co.,  $16,125;  Harvey  A.  Klyce,  $15,670;  Grant  Fee,  $12,500; 
Lange  &  Bergstrom,  $17,500;  B.  F.  Qwslev,  $10,800;  Construc- 
tion Engineering  Co.,  $9760;  Campbell  Building  Co.  of  Utah, 
Salt  Lake  City,  Utah,  $12,800.  Above  bidders  are  of  San  Fran- 
cisco   unless    otherwise    specified.      Noted   June    10. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  July  16,  by  MaJ.  F.  C.  Boggs.  Gen.  Pur.  Agt., 
Panama  Canal.  Washington,  D.  C,  for  furnishing  miscellane- 
ous  supplies. 

Structural  Steel — Panama — Bids  were  received  by  Maj.  F. 
C.  Boggs.  Corps  of  Engineers,  U.  S.  A.,  General  Purchasing 
Officer,  The  Panama  Canal,  Washington,  D.  C,  for  furnish- 
ing structural  steel  and  accessory  parts  for  shed  on  Pier  No. 
7,  Atlantic  Terminal,  consisting  of  4,265,000  lb.  structural 
steel,  16.700  lb.  handrailing,  and  36,000  lb,  downspouts,  (a) 
fabricated  and  delivered  at  the  Isthmus,  (b)  fabricated,  de- 
livered and  erected  as  follows:  Belmont  Iron  Works,  Phila- 
delphia, Penn.,  (a)  $115,201;  McClintic-Marshall  Construction 
Co.,  Pittsburgh,  Penn.,  (a)  $114,685;  Milliken  Bros.,  17  Battery 
PI..  New  York,  N.  Y.,  (a)  $98,478;  Penn  Bridge  Co.,  Beaver 
Falls,  Penn.,  (b)  $138,949;  Pennsylvania  Steel  Co.,  Steelton, 
Penn..  (a)  $99,898;  Riter-Conley  Mfg.  Co..  Pittsburgh,  Penn., 
(a)  $106,378;  (b)  $140,751;  United  States  Steel  Products  Co., 
New  York,   N.   Y.,    (a)    $118,180.    (b)    $144,588.      Noted  July   1. 

Piers — Pearl  Harbor.  Hawaii — Bids  will  be  received  until 
11  a.m..  Sept.  IS.  by  H.  R.  Stanford,  Bureau  of  Yards  and 
Docks,   Navy  Dept.,   Washington,    D.   C,   for  constructing   rein- 


MISCELL.\XEOlS 
+Dred(;^ing' — Boston,  Mass. — The  Board  of  Harbor  and  Land 
Commissioners  has  awarded  the  contract  for  dredging  the 
channel  at  South  River,  Salem,  to  the  BAY  STATE  DREDG- 
ING CO..  172  Condor  St.,  Boston,  at  (a)  33c.  per  cu.yd.,  (b)  $10 
per   cu.yd. 

Dredging — Boston,  Mass. — The  following  bids  were  received 
July  7  by  the  Board  of  Harbor  and  Land  Commissioners  tor 
dredging  the  channel  of  Ipswich  River,  Ipswich:  John  H.  Ger- 
risb.  101  Tremont  St.,  Boston,  (a)  $0,317  per  cu.yd.,  (b)  $6  per 
cu.yd.;  Bay  State  Dredging  Co.,  Ltd.,  247  Atlantic  Ave.,  Boston, 
(a)  $0,322  per  cu.yd.,  (b)  $8  per  cu.vd.;  Eastern  Dredging  Co., 
Ltd.,  172  Condor  St.,  East  Boston,  (a)  $0,325  per  cu.yd.,  (b) 
$9.50  per  cu.yd.     William   F.  Williams   is  Ch.   Engr. 

-A^Interior  Skyliglits — Albany.  N.  Y. — (Official) — Bids  will 
be  received  until  noon,  July  27,  by  the  Trustees  of  Public 
Buildings,  Executive  Chamber,  Capitol,  Albany,  for  the  restor- 
ation of  interior  skylights  over  the  western  staircase  of  the 
State  Capitol. 

Fire  Alarm  System — New  York,  N.  Y.^ — (Borough  of  Man- 
hattan)— The  Board  of  Estimate  has  authorized  an  issue  of 
$879,588  in  bonds  to  be  used  for  the  construction  of  a  flre 
alarm   system   in   the  Borough   of  Manhattan. 

Dredging — New  York.  N.  Y. — (Borough  of  Manhattan)  — 
Bids  will  be  received  until  noon,  July  21,  by  R.  A.  C.  Smith, 
Comr.  of  Docks,  Pier  A,  Battery  PI.,  for  dredging  the  dumping 
boards  of  the  Department  of  Street  Cleaning,  Boroughs  of 
Manhattan,   the   Bronx   and    Brooklyn. 

Motor  Fire  .Vpparatus — New  York,  N.  Y. —  (Borough  of 
Manhattan)  —  (Official) — The  only  bid  received  by  Robert 
Adamson.  Fire  Comr.,  for  furnishing  and  delivering  24  motor- 
driven  hose  wagons  under  three  separate  contracts,  each  pro- 
viding for  eight,  was  that  of  the  International  Motor  Co..  64th 
St.  and  West  End  Ave.  New  York.  (a)  $28,938,  (b)  $28,938, 
(c)    28,938,   total,    $86,814.      Noted   July  1. 

Street  Signs — New  York,  N.  Y. — (Borough  of  Manhattan)  — 
Bids  will  be  received  until  July  15  by  Marcus  M.  Marks,  Bor- 
ough Pres.,  for  furnishing  500  street  sign  container  frames, 
each  frame  to  contain  two  enamel  street  signs. 

+Subway — New  York,  N.  Y. — (Borough  of  Manhattan) — 
(Official) — Bids  wnll  be  received  until  July  30  by  the  Public 
Service  Commission,  154  Nassau  St.,  foT  the  construction  of 
Section  No,  3,  Routes  Nos.  4  and  36,  a  part  of  the  Broadway 
Subway  lying  between  38th  and  51st  St  . 
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DrcilBlnB — New  York,  N.  T. —  (Borough  of  Brooklyn)  — 
Bids  will  be  received  by  R.  A.  Smith,  Comr.,  Docks  and 
Ferries.  Pier  A.,  Battery  PI.  (Borouph  of  Manhattan),  until 
noon,  July  16,  for  dredging  in  Mill  Basin,  Jamaica  Bay. 

+rier — New  York,  N.  T. —  (Borough  of  Brooklyn) — The 
contract  for  the  construction  of  a  pier  at  the  foot  of  30th  St., 
to  bo  known  as  the  30th  St.  pier,  has  been  awarded  to  W.  P. 
SlilAVER.  INC.,  Grand  Central  Terminal,  New  York,  at  $196,- 
263.     Noted  June  10  and  24. 

IMer — New  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids  will 
be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier  A,  Battery 
PI.  (Borough  of  Manhattan)  until  noon,  July  15,  for  building 
a  new  pier  at  the  foot  of  35th  St. 

♦Subway — New  York,  N.  Y. — (Borough  of  Brooklyn) — 
(Offlcial) — Bids  will  be  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borough  of  Manhattan),  for  the  con- 
struction of  Section  No.  3,  Route  No.  12,  of  the  Eastern  Park- 
way  Subway. 

*Snbivny — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
(Offlcial) — Bids  will  be  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borougli  of  Manhattan),  for  the  con- 
struction of  Section  No.  2,  Route  No.  29,  of  the  Nostrand  Ave. 
Subway. 

Track  Materials — New  York,  N.  Y. — (Borough  of  Brooklyn) 
— The  following  bids  have  been  received  by  the  Public  Service 
Commission  for  a  three-track  elevated  railroad  beginning  at 
a  point  near  3Sth  St.  and  10th  Ave.  and  extending  thence  to 
10th  Ave.:  thence  over  10th  Ave.  and  New  Utrecht  Ave.  to  a 
point  at  or  near  Slst  St.  thence  to  a  point  in  S6th  St.  to  a 
point  at  or  near  Bay  41st  St.;  thence  over  26th  Ave.  to  Still- 
well  Ave.;  and  thence  over  Stillwell  Ave.  to  a  point  at  or  near 
Ave.  Y:  Ward  &  Tully,  ?71,355;  W.  F.  Jordon,  $78,525;  Joseph 
A.  McElrov,  $75,183;  Joseph  J.  Klien,  $116,436;  Post  &  McCord, 
$82,639;  Degnon  Contracting  Co.,  $85,000;  Charles  Cooper, 
$102,500;  Holbrook,  Cabot  &  Rollins,  $103,781;  Gibson  &  Gif- 
ford,  $100,500;  Joseph  J.  Frazer,  $118,000;  Snare  &  Triest,  $94,- 
S64;    Thomas    Crimmons    Contracting    Co.,    $99,560. 

♦Subway  Station — New  York.  N.  Y. — (Borough  of  Queens) 
—  (Oificial) — Bids  will  be  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borough  of  Manhattan),  for  the  con- 
struction of  the  station  finish  on  Section  No.  2,  Route  Nos.  36 
and  37,  of  the  Astoria  Elevated  R.R. 

♦  Subway  Station — New  York,  N.  Y. — Borough  of  Queens)  — 
(OfRcial) — Bids  will  be  received  until  Aug.  3  by  the  Public 
Service  Commission,  154  Nassau  St.  (Borough  of  Manhattan), 
for  the  construction  of  the  station  finish  on  Route  No.  50  of 
the  Queensboro  Subway  extension,  and  Section  Nos.  1  and  3. 
Route   Nos.    36   and   37,   of  the   Corona   Elevated   R.R. 

+Grand  Stand — Newark.  N.  J. — The  Essex  County  Park 
Commission  has  awarded  contracts  for  the  construction  of  a 
grand  stand  in  Weequahic  Park,  as  follows:  Steel  work,  LAV- 
ERING  &  GARRIGUES,  $21,500;  masonry,  NEW  JERSEY  CE- 
MENT CO.,  $21,532;  carpenter  work,  H.  N.  DOREMUS  &  CO., 
$3987:  roof  and  sheet  metal  work,  JACOB  STEINBERG,  $5455. 
Noted  May  20  and  June  3. 

Elimination  of  Grade  CrossinRS — Craf  ton,  Penn.  —  The 
Board  of  Trade  has  submitted  plans  to  the  City  Council  for 
the  elimination  of  the  grade  crossings  of  the  Pittsburg,  Cin- 
cinnati. C^hicago  and  St.  Louis  Division  of  the  Pennsylvania 
R.R.  at  Crafton  Ave.  and  Smily  St.  The  estimated  cost  is 
$76,000. 

Channel — Philadelphia,  Penn. — The  Maryland  Dredging  & 
Contracting  Co.,  Baltimore,  Md.,  at  2.49c.  submitted  the  lowest 
bid  for  the  construction  of  a  channel  in  the  Delaware  River  in 
the  upper  end  of  Philadelphia  Harbor.  The  channel  is  to  be 
2000  ft.  long,  1000  ft.  wide  and  35  ft.  deep  at  mean  low  water. 
The  work  will  involve  the   removal  of  about   900,000  cu.yd. 

♦Subway — Philadelphia,  Penn. —  (Offlcial) — Bids  will  be  re- 
ceived by  A.  M.  Taylor,  Dir.,  Dept.  of  City  Transit,  754  Bourse 
Bldg.,  until  noon.  Aug.  16,  for  the  construction  of  the  City 
Hall  station  section  of  the  Broad  St.  Subway  and  the  Market 
St.  Subway.  This  section  will  be  about  700  ft.  long  and  will 
include  the  underpinning  of  the  west  side  of  City  Hall  and 
the  Market   St.   Subway.      Noted  Mar.   18  and  July  8. 

+Drain— Salisbury,  N.  C. — L.  O.  WHITE,  Statesville,  at 
$14,500,  h;is  been  awarded  the  contract  for  removing  331,591 
cu.yd.  of  material  and  other  work  necessary  to  drain  Withrow 
Creek.     G.  A.  Brown  is  Chn.  of  Drainage  Comn. 

♦Wharf  and  AVarehouse — Augusta.  Ga. —  (Offlcial) — Bids 
will  be  received  until  4  p.m.,  July  22,  by  the  City  Council  for 
the  construction  of  a  reinforced-concrete  wharf  and  steel 
warehouse.  Nisbet  Winfleld  is  Ch.  Engr.,  River  and  Canal 
Comn.      Noted   June   24. 

Lievee  Work — New  Orleans,  La. — The  following  are  the 
lowest  bids  for  the  construction  of  the  following  levee  w^ork: 
H.  W.  Bond  Bros,  for  the  construction  of  the  Aurora  levee. 
Fifth  District,  at  $28,622,  for  Orleans  Levee  Board:  earthwork, 
$2040;  sheet  piling,  $11,872;  concrete,  $24,900;  Hampton  Rey- 
nolds, at  .174SC.  per  cu.yd.  for  the  levee  from  Southern  Pacific 
R.R.  terminal  to  the  U.  S.  Naval  Station;  Lower  Coast  Con- 
struction Co.,  at  .136c.  for  the  upper  station  river  side  enlarge- 
ment, Fifth  District,  and  for  filling  in  barrow  pits  from  the 
U.  S.  Government  Depot  to  the  lower  side  of  Audubon  Park 
at  .147c.     Noted  June  17. 

+Canal — Lexington,  Tenn. — The  Beech  River  Drainage  Dis- 
trict Board  has  awai-derl  the  contract  for  the  construction  of 
a  canal  to  the  TUPELO  DREDGING  CO..  Tupelo,  Miss.  The 
estimated    cost    is   $20,000.      W.    F.    Appleby    is    interested. 

♦TrcnchInK — Covington,  Ky. —  (Offlcial) — Bids  will  be  re- 
ceived until  10  a.m.,  July  29.  by  J.  M.  Howk,  Comr.  of  Pub- 
Property,   for   pipe   trenching   and   backfilling. 

Telephone  Cable — Columbus.  Ohio — Bids  will  be  received 
by  H.  L.  Barger,  Dir.  of  Pub.  Safety,  until  noon,  July  20,  for 
furnishing  approximately  25,000  ft.  of  high-grade  rubber  in- 
sulated   lead   covering  telephone  cable. 

Elimination  of  Cirade  CroNsingH — Youngstown^  Ohio — The 
Brie  R.R.  Co.  is  having  plans  prepared  for  the  elimination  of 
grade  crossings  through  the  business  section  of  the  city. 
Bonds  for  $800,000  have  been  sold  for  this  purpose.  The  total 
cost  of  the  work  is  estimated  at   $3,000,000, 


Dreil!;ing — Indianapolis.  Ind. — Bids  will  be  received  by  the 
Board  of  Park  Commissioners  until  10  a.m.,  July  16,  for 
dredging  the  lagoon  in  Garfield  Park;  also  a  portion  of  Pleas- 
ant Run  between  Shelby  and  Raymond  St.,  and  that  portion  of 
Bean   Creek    lying  within   Garfield   Park. 

Dralnagre — Chicago.  111. — Bids  were  received  June  24  by 
John  McGillen.  Clk.,  Sanitary  Dist.,  for  excavating  side  slopes 
and  constructing  pile  and  timber  protection  on  North  Shore 
Channel  of  Sanitary  District  in  Evanston  and  Wilmette  as 
follows:  Byrne  Bros.  Dredging  &  Engineering  Co.,  (a)  150,000 
cu.yd.  excavation,  59c.;  (b)  9500  lin.ft.  piles,  47c.;  (c)  40  M  ft. 
timber,  $75;  Great  Lakes  Dredge  &  Dock  Co.,  (a)  59c.;  (b) 
50c.;    (c)    $78. 

Fire  Hose — Oshkosh,  Wis. — The  City  Council  has  author- 
ized the  Board  of  Public  Works  to  advertise  for  bids  for  1800 
ft.  of  fire  hose. 

Drainage — Atlantic.  Iowa — J.  H.  Mayne,  Council  Bluffs,  is 
making  preliminary  surveys  for  draining  about  100,000  cu.yd. 
of   Indian   Creek.      Noted   June   24. 

Dam — Tonganopie,  Kan. — Press  reports  state  that  the  citi- 
zens contemplate  the  construction  of  a  dam  to  extend  50  miles 
along  Big  Stranger  Creek. 

Fill — Grand  Island,  Neb. — Bids  will  be  received  by  G.  E. 
Neuman,  Clk,,  Hall  County,  until  5  p.m.,  July  26,  for  the  con- 
struction of  a  fill  in  the  Platte  River,  between  Sections  17  and 
IS,  in  Martin  Township. 

Ditch — Harrisoilville.  Mo, — The  Supervisors  of  the  Grand 
River  Drainage  District  will  soon  award  the  contract  for  the 
construction  of  a  24-mile  ditch  in  Cass  and  Bates  Counties. 
C.  L.  Van  Sandt  is  Secy. 

Improvement    to    Creek — Kansas    City,    Mo. — The    Board    of 

Public  Works  has  approved  the  plans  of  Curtis  Hill,  City 
Engr,,  for  deepening  and  widening  Turkey  Creek  along  South 
West  Blvd.     Noted  June   3  and  July  S, 

Ditches — Poplar  Bluff,  Mo. — Bids  will  be  received  by  J.  L. 
Chambers,  County  Clk.,  until  1  p,m.,  July  19,  for  the  con- 
struction of  nine  ditches  in  Drainage  District  No.  10.  The 
total   yardage   is   1,021,607    cu.yd. 

Motor  Fire  Apparatus — St.  Joseph,  Mo. — An  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  $150,000  in 
bonds,  the  proceeds  of  which  will  be  used  to  purchase  motor- 
driven  hose  carts  and  other  equipment  for  the  fire  depart- 
ment. 

+lievee — Watson.  Ark. — The  Board  of  Directors  has  award- 
ed the  contract  for  the  construction  of  the  Redfork  Levee  to 
DENISON    &    ROGERS,    at    $1.75    per    cu.yd. 

Levee — Caldwell.  Tex. — The  date  for  receiving  bids  for 
levee  work  has  been  extended  to  July  31.  R.  S.  Newson  is 
Chn.,  Comrs.  of  Burleson  County  Improvement  District  No.  1. 
Noted  June  3. 

Levee — Ft.  Worth,  Tex. — According  to  press  reports,  the 
Mayor  is  in  favor  of  constructing  a  levee  at  Holly  Plant,  esti- 
mated to  cost   $16,500. 

+Ditches — Port  Lavaca,  Tex. — The  contract  for  the  con- 
sti'uction  of  45  miles  of  ditches  requiring  326.000  cu.yd.  earth 
excavation  in  Seadrift  Drainage  District  No.  3  lias  been 
awarded  to  HOWARD  KENYON,  Houston,  at  12,95c.  per  cu,yd. 
T.  H.   Clement  is  Engr.     Noted  June   17. 

Drainage — Grand  Junction.  Colo. — An  election  will  soon  be 
held  to  vote  on  the  question  of  issuing  $1,000,000  in  bonds, 
the  proceeds   of  which  will  be  used  for  a  drainage  scheme. 

Dam — Boise.  Idaho — According  to  press  reports  the  Utah 
Construction  Co.,  Ogden,  Utah,  has  decided  to  replace  the 
Mackey    Dam. 

Fire  Engine — Ogden,  Utah — Bids  will  soon  be  received  for 
an  American  La  France  fire  engine  to  be  used  in  the  new  fire 
station  at  Ninth  and  Washington  St. 

Drainage — Reno.  Nev. — The  bond  issue  of  $21,000  for  drain- 
ing the  Truckee   River  Drainage    District   has  been   defeated. 

Ditch — Bellingham,  Wash. — Bids  will  be  received  by  W.  D. 
Wallace,  County  Audr.,  until  10  a.m.,  July  27,  for  the  con- 
struction  of  a   ditch    in    Improvement    District   No.   9. 

Dock — Seattle.  Wash. — The  Port  Commission  has  granted 
a  permit  to  the  Fisher  Flouring  Mills  Co.  to  extend  its  dock 
60-ft.  into  the  west  waterway  along  the  warehouse,  a  distance 
of  800-ft. 

Dock  and  'Warehouse — Seattle,  Wash. — Plans  are  being 
prepared  by  J.  R.  West.  Ch.  Engr.,  Port  of  Seattle,  for  the  con- 
struction of  two  wings  to  the  dock  and  warehouse  at  the 
foot   of  Whatcom  Ave.      The  estimated  cost   is  $50,000. 

Steamer — Seattle,  Wash. — W.  R.  Grace  &  Co,  will  soon  ask 
for  bids  on  the  construction  of  a  new  steamer,  costing  about 
$800,000, 

Tunnel — Seattle,  Wash  — The  City  Council  and  the  County 
Commissioners  have  authorized  Daniel  Huntington,  City 
Arch.,  to  prepare  plans  for  the  construction  of  a  tunnel  to 
connect  with  the  basement  of  the  new  courthouse.  Esti- 
mated  cost.   $16,000. 

+  nook-  Portland,  Ore. — The  Shell  Oil  Co.  of  California  has 
n\\:tMli  'I  thf  riintract  for  the  construction  of  a  dock  at  its  new 
,Ii.t  I  iliiii  MM  plant  on  the  Portland  River  front  to  the  J.  A. 
M.i;  \i  H  i;i;N  CO.,  inc.,  Colman  Bldg.,  Seattle,  Wash.  The 
work  involves  about  35,000  lin.ft.  of  piling,  250  M  ft.  B.M.  lum- 
ber and  10,000  lb.  of  iron.  J.  C.  Storey,  Northern  Bank  Bldg., 
Seattle,    Wash.,    is    Engr. 

Dredge  Equipment — Portland,  Ore. — Bids  will  soon  be  re- 
ceived by  the  Commissioners  of  the  Port  of  Portland  for  the 
installation  of  a  ladder,  cutting  machinery  and  other  equip- 
ment necessary  to  fit  out  the  dredge  of  the  port.  The  esti- 
mated cost  is  $22,500.     E.  W.  Wright  is  Mgr.  of  Port. 

Dredging — Portland.  Ore, — The  Chamber  of  Commerce  has 
asked  the  Port  of  Portland  Commissioners  to  consider  either 
redredging  north  Portland  harbor  or  constructing  dikes  to 
increase  the  depth  of  the  channel  to  allow  for  the  construc- 
tion of  coal  chutes. 
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+  Mofor  Fire  Apiinrntus — Portland,  Ore. — The  contract  for 
furiiishinK  the  city  with  one  SS-ft.  aPrial  truck  for  the  Are 
(lep.utnient  lias  bern  awarded  to  A.  G.  LONG,  Portland,  at 
$ll,;i50. 

Pier — Hueneme,  Calif. — The  city  plans  to  construct  a  pier 
to  cost  about  $50,000.  Charles  Donlon,  J.  D.  McGrath,  A. 
Camarillo  and  J.   F.   Leonard  are   Members  of  the   Com. 

I'ler — Redmondo,  Calif.-  Ilids  will  be  rcceiveil  bv  the  Hoard 
of  Trustees  until  Julv  IC.  for  llio  construction  uf  a  rcinfcirced- 
concrete  pier,  trlanKUlai'  in  .shape  e.xImilinK  iiHo  the  ocean  a 
distance  of  750  ft.  It  will  be  to  ft.  wide  with  a  pavilion  200x 
200-ft.  at  the  outer  end.  The  estimated  cost  is  $121,000. 
Georgre  \V.  Harding.  Washington  Bldg.,  Los  Angeles,  is  Engr. 
Noted  Apr.  1  and   29. 

+Metiil  Furniture — San  Francisco,  Calif. — The  Board  of 
Public  Works  has  awarded  a  contract  for  the  installation  of 
metal  furniture  in  the  new  City  Hall  to  the  CAPITOL  SHEET 
METAL  WORKS,  at  $15,228. 

Pier — San  Francisco.  Calif.- — The  State  Board  of  Harbor 
Commissioners  is  having  plans  prepared  for  the  reconstruc- 
tion of  Pier  No.  11.  The  estimated  cost  is  $25,000.  Leo  V. 
Merle  is  Secy,  of  Rd. 

+  SI10W  Shells — Ladner,  B.  C. — According  to  press  reports, 
the  eoutraet  for  the  construction  of  snow  sheds  for  the  Kettle 
Valley  Ai  V^nicouver.  Victoria  &  Eastern  Ry.  in  Coquihalla 
Pas.s  ha.s  been  awarded  to  the  GUTHRIE-McDOUGALL  CO., 
Portland,   Ore. 

BUILDINGS 


Brookline,  Mass. — Bids  are  being  received  by  Andrews, 
Jasques  &  Rantoul.  Arch.,  50  Congress  St.,  Boston,  Mass.,  for 
the  construction  of  a  three-story  addition  to  the  high  school 
to  cost  $125,000.  Phillip  S.  Parker  is  Chn.  of  the  Selectmen. 
Lexiugton,  Mass. — Plans  are  being  prepared  by  WiUiard 
D.  Brown.  Arch.,  15  Beacon  St.,  Boston,  Mass.,  for  the  con- 
struction of  a  two-story  addition  to  the  school.  Arthur  L. 
Blanchard,  73  Batterymarch  St.,  Boston,  Mass.,  is  Chn.  of  the 
Bldg.  Com.  The  estimated  cost  is  $50,000.  Noted  June  24. 
Sn-ansea,  Ma.ss. — Henry  Vaughn,  Arch.,  Pemberton  Sq., 
Boston,  Mass.,  has  plans  in  progress  for  the  construction  of  a 
two-story    high    school    to    cost    $50,000.      Noted    Mar.    11. 

AVe.stfieId,  Mass. —  (Official) — The  town  voted  $60,000  for  the 
construction  of  a  school.  J.  M.  Dutton  is  Chn.  of  the  Bldg. 
Com. 

+Provldence,  R.  I. —  (Official) — W.  F.  Fontaine,  Arch., 
Woonsocket,  R.  I.,  has  awarded  the  contract  for  the  con- 
struction of  a  Oe.xlSl-ft.  brick  and  stone  church  for  St. 
Borromeo  Parish  to  the  P.  J.  TROTTIER  BLDG.  CO.,  East 
Providence,  R.   I.      Noted  June  24. 

+Providence,  R.  I. —  (Official) — William  R.  Walker,  Arch., 
17  (Custom  House  St.,  has  awarded  the  contract  for  the  con- 
struction of  a  three-story,  90xl25-ft.  theater  for  the  Empire 
Realty  Co.  to  WILLIAM  WILLIAMS.  The  estimated  cost  is 
$125,000.      Noted  July   S. 

Buffalo,  N.  Y. — Bids  will  be  received  until  July  22  by 
Frank  T.  Reynolds,  Dept.  of  Bldg.  Comn.  for  the  construction 
of  a  three-story  addition  to  Public  School  No.  54.  Main  St. 
and  Leroy  Ave.  The  estimated  cost  is  $75,000.  Greene  & 
Wicks,   110   Franklin   St.,   is  Arch.      Noted   Aug.   20. 

Buffalo,  X.  Y. — Bids  have  been  received  for  the  construe 
tion  of  tuberculosis  pavilions,  service  and  ward  buildings, 
psychopathic  and  administration  buildings  and  a  power  house 
at  the  new  City  Hospital.  John  Lannen,  Prudential  Bldg., 
Buffalo,  at  $345,042,  submitted  the  lowest  bid  on  the  general 
contract.      Noted  Apr.   29  and  July  8. 

+Ft.  Plain,  N.  Y. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  a  school  to  F.  A.  GAS- 
AVELL,    Syracuse,   at   $51,986. 

Little  Falls,  N.  Y Bids  will  be  received  about  July  20,  bv 

W.  L.  Stoddart,  Arch.,  9  East  40th  St..  New  York,  for  the 
construction  of  a  four-story  bank  and  office  building  for  the 
National  Herkimer  County  Bank.  The  estimated  cost  is  $75,- 
000.     Noted  June  24. 

Mt.  Vernon,  IV.  Y. — Plans  have  been  prepared  by  Clark, 
MacMullen  &  Riley,  Arch..  101  Park  Ave.,  New  York,  for  the 
construction  of  a  three-story  telephone  building  at  35  South 
Sixth  Ave.  for  the  New  York  Telephone  Co.,  15  Dey  St..  New 
York.      The   estimated   cost   is    $50,000.      Noted   Apr.    15. 

Mt.  Vernon,  Jf.  Y. — An  appropriation  of  $45,000  has  been 
made  by  the  Board  of  Education  for  the  construction  of  an 
addition  to  Public  School  No.  9  at  East  Fifth  St.  and  Bedford 
Ave.  George  Howard,  60  South  Third  Ave.,  is  Pres.  and  E.  W. 
Robischon  is  Chn.   of  Bldg.  Com. 

New  York,  IV.  Y. —  (Borough  of  Bronx) — The  Board  of  Esti- 
mate of  the  Board  of  Education  ,  .is  to  expend  $790,000  for 
the  construction  of  additions  and  alterations  to  various 
schools  in  the  Bronx.  The  amount  includes  $157,000  for  two 
swimming  pools,  two  gymnasiums  and  12  classrooms  for  Pub- 
lic School  No.  4.  Fulton  and  Third  Ave.  and  173rd  St.;  $120,000 
for  an  auditorium,  swimming  pool,  gymnasium  two  work- 
shops and  a  library  for  Public  School  No.  40,  Prospect  Ave. 
Jennings  St.  and  Ritter  PI.:  $115,000  for  a  swimming  pool, 
auditorium,  five  shops  and  seven  classrooms,  for  Public  School 
No.  32,  lS3d  St.,  Beaumont  and  Cambreling  Ave.;  $147,000  for  a 
swimming  pool,  four  workshops,  two  drawing  rooms,  two 
science  rooms  and  eight  classrooms  for  Public  School  No.  45, 
lS9th  and  Hoffman  St.  and  Lorillard  PI.  Additions  and  altera- 
tions will  also  be  made  to  Public  Schools  Nos.  2,  Third  Ave. 
near  169th  St.;  5,  Webster  Ave.  and  189th  St.,  Fordham;  6, 
Tremont.  Bryant  and  Vyse  Ave..  West  Farms;  2S,  Tremont 
and  Anthony  Ave.  and  Mt.  Hope  PI.:  44,  Prospect  Ave.  and 
176th  St.:  50,  Bryant  and  Vyse  Ave.;  53,  168th  St.,  Findlav  and 
Teller  Ave. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Board  of 
Managers  of  the  Norwegian  Hospital.  Fourth  Ave.  and  46th 
St.,  Bay  Ridge,  plans  the  construction  of  a  flve-story  addition. 
The  estimated  cost  is  $100,000.  Emil  Erickson  is  Pres.  and 
Peter  Berger  is  Secy. 

Ren.sselaer,  Jf.  Y. — The  Board  of  Education  contemplates 
the    construction    of    an    addition    and    alterations    to    Public 


+K«fheHter,  N.  Y.-^The  contract  for  the  construction  of  a 
two-story  store  and  school  building  at  Clinton  Ave.,  S.,  and 
Washington  Park  for  the  Roeh.ster  Husiness  Institute  has 
^?r  aaJJ'*^";'?,"^'^  k°  GEORGF-  ('.  Mill, LISTER.  Estimated  cost, 
$75,000.     Alice  H.  May,   Arlington    Hldg.,   Is  Arch. 

SoarMdale.  N.  Y.— Bids  will  be  received  until  8:15  p.m., 
July  26.  by  the  Board  of  Education,  School  House,  Post  and 
Depot  Rd.,  or  by  Herbert  C.  Lakin,  Clk.,  Bd.  of  Education.  49 
Wall  St.,  New  York,  for  the  construction  of  a  one-story 
„ir  ,„f'^''°°'  """h  '^"  auditorium,  on  Post  Rd.  Guy  Lowell, 
225   Fifth  Ave..  New   York,   is  Arch.     Noted  June   17. 

+Selieneetndy,  N.  Y.— The  Mohawk  Baths  Co.,  220  South 
center  St.,  has  awarded  the  general  contract  for  the  con- 
struction of  an  addition  to  the  eight-story  hotel  on  Center  St. 
to  the  .7.  P.  GROWE  CONSTRUCTION  C(J..  118  Hudson  Ave., 
Albany.      Estimated  cost,    $150,000.      Noted   June   17. 

+SyraouNe,  ft.  Y. — The  Vocational  High  School  Commission 
has  awarded  the  general  contract  for  the  construction  of  the 
?.?Son??.'}.'.^,l;l5.'\  school  to  the  PHELAN  ENGINEICRING  & 
CONSTRUCTION  CO.,  Hoboken,  N.  J.,  at  $290,788.  Noted  June 
17  and  24. 

Syracuse,  N.  Y.— Bids  will  soon  be  received  by  D.  R. 
Roney.  Secy.  Bd.  of  Contract  and  Supply  for  the  construction 
of  the  Delaware  School  on  Delaware  and  Geddes  St.  The 
'■    '    '    tost    is    $225,000.      James   A.   Randall    Is   City   Arch. 
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!».vraeuMe,  IV.  Y, — The  lowest  bid  received  by  the  Vocational 
High  School  Commission  for  the  construction  of  the  Voca- 
tional High  School  was  submitted  by  the  Phelan  Engineering 
&  Contracting  Co.,  Hoboken,  N.  J.,  at  $288,750,  using  Indiana 
limestone;  $289,800,  using  cast  stone;  and  $289,000,  using  terra 
cotta.     Noted  June  17  and  24. 

White  Plains,  IV.  Y. — Contracts  will  be  awarded  about  Aug. 
1  by  the  Westchester  County  Building  Commission  for  the 
construction  of  a  6i4-stor.v.  100x200-ft.  county  courthouse. 
The  estimated  cost  is  $800,000.  B.  W.  Morris,  101  Park  Ave., 
New  York,  is  Arch.     Noted  Apr.  22  and  June  24. 

Bayonne,  IV.  J — All  bids  received  July  1  for  the  construc- 
tion of  a  parental  school  have  been  rejected  bv  the  Hudson 
County  Parental  School  Board.  New  bids  will  be  received 
until  10  a.m..  July  14.     Noted  May  27  and  July  1. 

East  Rutherford,  IV.  J. —  (Rutherford  post  office) — Bids  will 
be  received  about  July  15  by  John  T.  Simpson,  Engr., 
Essex  Bldg.,  Newark,  for  the  construction  of  a  school.  Esti- 
mated cost,   $40,000. 

+Hoboken.  IV.  J — (Official) — The  JERSEY  CITY  CON- 
STRUCTION CO.,  75  Montgomery  St..  Jersey  City,  at  $42,017, 
has  been  awarded  the  contract  for  the  construction  of  addi- 
tions and  repairs  to  Public  School  No.  8.  Noted  June  17  and 
July    1. 

Perth  Amboy,  IV.  J. — Bids  will  be  received  until  July  19 
by  the  Board  of  Education  for  the  construction  of  an  addi- 
tion to  the  high  school  on  State  St.  J.  N.  Pierson  &  Son  is 
Arch.     Noted  Apr.   15  and   22. 

Trenton,  N.  J. — Plans  have  been  prepared  by  George  S. 
Drew,  .State  Arch.,  for  the  construction  of  a  flve-story,  40x95- 
ft.  brick  and  stone  building  for  the  State  Hospital.  The 
estimated    cost    is    $60,000. 

+I3hensburg,  Penn — The  Directors  of  Cambria  Title  Sav- 
ings &  Trust  Co.  have  awarded  the  contract  for  the  con- 
struction of  a  building  to  the  ANDREW  J.  ROBINSON  CO., 
123  East  23d  St.,  New  York,  N.  Y.  Estimated  cost.  $60,000. 
Noted  May  13. 

+PhilHdelphia,  Penn.— H.  H.  WEYMEYER,  Philadelphia, 
at  $122,863.  has  been  awarded  the  contract  for  the  construc- 
tion of  a  police  and  Are  station  at  22nd  St.  and  Hunting  Park 
Ave.      Noted   July    1. 

Philadelphia,  Penn. — Bids  will  be  received  about  July  20 
for  the  construction  of  a  seven-story,  45xl79-ft.  building  with 
four  45xl75-ft.  wings  at  54th  St.  and  Cedar  Ave.  for  the 
Miserecordia  Hospital.  E.  F.  Durang  &  Son,  12th  and  Chest- 
nut St.,  is  Arch.     Noted  Apr.  1. 

Philadelphia,  Penn. — Bids  will  be  received  until  July  20  by 
the  Jewish  Hospital  for  the  construction  of  additions  and  al- 
terations to  the  hospital  at  York  and  Tabor  Rd.  Magaziner  & 
Potter,    137    South    Fifth    St.,    is   Arch. 

Philadelphia,  Penn. — Cramp  &  Co.,  Denckla  Bldg.,  Philadel- 
phia, at  $278,056,  submitted  the  lowest  bid  for  the  construc- 
tion of  a  three-story  school  at  65th  St.  and  Lime  Kiln  Pike, 
East  Germantown.     Noted  June   24    and   July   8. 

+Renovo,  Penn. — The  contract  for  the  construction  of  a  two- 
story,  94xl.S3-ft.  school  has  been  awarded  to  the  SHAMOKIN 
LUMBER  CO.,  Shamokin,  at  $76,500.  Woodnutt  &  Schmohl, 
150  West  Fourth  St.,  Williamsport,  is  Arch.  Noted  June  24. 
.  .  Blue  Mountain.  Md. — Plans  are  being  prepared  by  Bald- 
win &  Pennington.  Arch.,  Professional  Bldg..  Baltimore,  for 
the  construction  of  a  three-storv  concrete  hotel.  The  esti- 
mated cost   is   $150,000. 

Ronnoke,  Va. — Bids  will  be  received  until  Aug.  1.  bv  the 
Melrose  Baptist  Church,  for  the  construction  of  a  95xl20-ft. 
building  at  Melrose  Ave.  and  12th  .St.  Estimated  cost,  $50,000. 
N.   T.  Wingfleld,   Charlottesville,   is  Arch.     Noted  July   8. 

Huntington,  W.  Va. — Plans  are  being  prepared  by  Mc- 
Michael  &  Cain,  Arch.,  Richmond,  Va.,  for  the  construction  of 
a  $100,000  church  and  a  $100,000  building  for  women  for  the 
Baptist   Church. 

AVeston,  W.  Xa. — Bids  will  be  received  until  noon,  Julv  27. 
bv  J.  S.  Lakin.  Pres.,  State  Bd.  of  Control,  Charleston,  for  the 
construction  of  a  two-storv,  63x306-ft.  building  at  the  Weston 
State  Hospital.     H.  Rus  Fame,  Charleston,   is  Arch. 

Florence,  S.  C. — The  citizens  voted  in  favor  of  issuing 
$232,000  In  bonds.  Of  this  amount  $52,000  will  be  used  for  the 
construction  of  a  school. 

^Spartanburs;,  S.  C. — The  contract  for  the  construction  of 
a  seven-story,  reinforced-concrete  hotel  to  replace  the  Spartan 
Inn  has  been  awarded  to  LONGEST  &  TESSIER.  Greensboro, 
N.  C.  Estimated  cost.  $250,000.  J.  W.  Allen  is  Chn.  of  Bldg. 
Com. 
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.Ikflanta,  Ga. — Plans  are  being  prepared  by  Morgan  &  Dil- 
lon, Arch..  Grant  BIdg.l  for  the  construction  of  a  four-story, 
brick  and  steel  building  on  Whitehall  St.  for  Mrs.  Mary  G. 
Thurman.     The  estimated  cost  is  $50,000. 

Birmingham,  .Via. — Plans  have  been  prepared  by  Harry 
Wheelock  and  H.  .\.  Stockman,  .Vrchs..  for  the  construction 
of  a  two-story  business  building  at  First  Ave.  and  19th  St. 
for  T.  II.  Molton  and  Mrs.  Annie  Henley.  Estimated  cost, 
$50,000.      Noted   Feb.    4. 

New  Orleann,  La. — The  B.  P.  O.  E.  plans  to  construct  a 
four-story  clubhouse  at  Elks'  PI.  near  the  Canal.  The  esti- 
mated cost  is  $150,000.  John  P.  Sullivan  is  Chn.  of  BIdg. 
Com.      Noted    Dec.    3. 

Memphis,  Tenn. — The  members  of  the  Knights  of  Pythias 
contemplate  the  construction  of  a  two-story  store  and  lodge 
building.  The  estimated  cost  is  $50,000.  J.  A.  Goodman  is 
Dir.   of  Bldg.  .Association. 

+LoulHvllle,  Ky. — The  GEORGE  H.  ROMMEL  CO.,  Louis- 
ville, at  $130,000,  has  been  awarded  the  contract  for  the  con- 
struction of  the  T.  M.  C.  A.  building  at  Second  St.  and  Broad- 
way. John  Bacon  Hutchings  &  Son,  Columbia  Bldg.,  is  Arch. 
Noted  June  10. 

+('an«un.  Ohio — (Official) — The  INDI.\N.\  ENGINEERING 
&  CONSTRUCTION  CO..  Ft.  Wayne.  Ind.,  at  $81,000,  has  been 
awarded  the  contract  for  the  construction  of  the  three-story 
Henry  S.  Martin  School  at  Third  St.,  S.  W.  W,  C.  Lane  is  Clk., 
Bd.  of  Education.     Noted  July  1. 

Canton,  Ohio — Plans  have  been  prepared  by  W.  C.  Owens 
&  Co.,  Arch,  and  Engr..  449  Leader-News  Bldg..  Cleveland,  for 
the  construction  of  a  four-story  87x200  ft.  commercial  build- 
ing on  North  Market  St.,  for  C.  N.  Vickary,   Canton. 

+  Cantan,  Ohio — MELBOURNE  BROS.,  403-15th  St.,  Canton, 
at  $74,900,  has  been  awarded  the  contract  for  the  construc- 
tion of  the  J.  J.  Burns  School.  W.  C.  Lane  is  Clk.,  Bd.  of  Edu- 
cation.     Noted   June   17. 

Cineinnati,  Ohio — Gaiber  &  Woodward.  Arch.,  2S03  Union 
Central  Bldg.,  has  prepared  plans  for  the  construction  of  a 
two-storv  observatory  for  the  Cincinnati  Astronomical  So- 
ciety.    The  estimated  cost  is  $50,000. 

Cincinnati,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  building  for  the  Chamber  of  Commerce.  The 
estimated  cost   is  $1,000,000. 

Cincinnati,  Ohio — Work  will  soon  be  started  on  the  con- 
struction of  buildings  at  the  Miami  Medical  College.  C.  R. 
Holmes,  Harry  Laws  and  Harry  Levi,  General  Hospital,  are 
interested.     Noted  June  17   and   24. 

Cleveland,  Ohio — .\.  M,  Gordon  Co.,  Illuminating  Bldg.,  plans 
the  construction  of  a  hotel  at  East  79th  St.  and  Hough  Ave. 
Estimated   cost,    $300,000. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Willard 
Hirsh,  Arch.,  1302  Swetland  Bldg.,  for  the  construction  of 
telephone  buildings  on  the  W^est  Side  for  the  Ohio  State  Tele- 
phone Co.     The  estimated   cost  is  $100,000.      Noted  June   24. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Meade  & 
Hamilton.  Arch..  1002  Garfield  Bldg..  for  alterations  and  im- 
provements to  the  clubhouse  of  the  Union-Club,  Euclid  Ave. 
and  East  12th  St.      Estimated  cost,   $150,000. 

Cleveland.  Ohio — Plans  are  being  prepared  by  S.  H.  Weis, 
Arch..  1030  Schofield  Bldg.,  for  the  construction  of  a  two- 
storv  commercial  building  at  Superior  Ave.  and  East  133th 
St.   for   B.   B.   Given,    Syracuse,    N.   T.      Estimated   cost,    $40,000. 

+Marlon.  Ohio — E.  ELFORD,  Columbus,  has  been  awarded 
the  contract  for  the  construction  of  a  t'wo-story  building  on 
South  Main  St.  for  the  Marion  County  Telephone  Co.  The 
estimated  cost  is  $40,000. 

+Mllford  Center,  Ohio — The  contract  for  the  construction 
of  a  school  has  been  awarded  to  A.  M.  FRY,  Piqua,  at  $41,919. 
Noted   Apr.    8. 

Oxford,  Ohio — The  Trustees  of  Miami  University  have  ap- 
proved plans  prepared  by  Louis  G.  Dittoe,  Arch.,  Cincinnati, 
for  the  construction  of  a  dormitory  to  be  known  as  George 
C.  Ogden  Hall.     The  estimated  cost  is  $250,000.     Noted  Apr.  29. 

+Toledo,  Ohio — The  general  contract  for  the  construction 
of  a  five-storv  addition  and  alterations  to  the  Niagara  Hotel 
has  been  awarded  to  the  H.  J.  SPIEKER  CO.,  409  Michigan  St., 
Toledo.      The  estimated  cost  is  $50,000. 

+Van  Wert,  Ohio — The  contract  for  the  construction  of  a 
four-story,  102sl08-ft.  brick  and  terra  cotta  building  for  the 
Y.  W.  C.  A.  has  been  awarded  to  the  L.ARSON-D.\NIBLSON 
CONSTRUCTION  CO.,  Laporte,  Ind.  The  estimated  cost  is 
$100,000. 

+Kendallville,  Ind. — The  LARSON-DANIELSON  CONSTRUC- 
TION CO.,  Laporte,  Ind.,  at  about  $50,000,  has  been  awarded 
the  contract  for  the  construction  of  a  10-room  fireproof  school 
building.     Noted  May  6. 

Sullivan,  Ind. — The  citizens  contemplate  the  construction  of 
a  court  house  for  Sullivan  Countv.  The  estimated  cost  is 
$250,000.     W.  S.  Bicknell  is  Audr. 

Terre  Haute,  Ind. — Plans  have  been  prepared  by  A.  H. 
Hubbard,  Arch..  300  First  National  Bank  Bldg.,  Champaign, 
111.,  for  the  construction  of  a  building  for  the  Masonic  Temple 
Association.  John  S.  Jordan  is  Chn.,  Bd.  of  Trustees.  Esti- 
mated   cost,    $90,000. 

Detroit,  Mich. — E.  R.  Dunlap  and  L.  Willeke.  Archs..  have 
prepared  plans  for  the  construction  of  a  12-story  hotel  at 
Cass  Ave,  and  Peterboro  St.  for  the  Buckingham  Hotel  Co. 
The  estimated  cost  is  $300,000.  J.  Allen  R.  Wray  and  Wil- 
liam  J.   Hendricks   are  interested. 

+Xewberry,  Mich. — The  contract  for  the  construction  of  a 
nurses'  home,  cottage  and  addition  to  the  tuberculosis  ward  at 
the  Newberry  .State  Hospital  has  been  awarded  to  HERMAN 
GUNDLACH,  Houghton.  Estimated  cost,  $70,000.  Charlton  & 
Kuenzli,   Marquette,   is  Arch. 

+SandnHky,  Mich.— (Official)— CHARLES  COVELL,  Ionia, 
at  $74,528,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  three-story  courthouse  for  Sanilac  Countv.  Sanford 
L.  Utley  is  County  Clk.     Noted  Mar.  11  and  June  17. 


+Sault  Ste.  Marie,  Mich. — The  contract  for  the  construction 
of  the  three-story  150.x200-ft.  Soo  High  School  has  been 
awarded  to  L.  E.  CH.4.USSEE,  Negaunee.  Estimated  cost. 
$150,000.  John  D.  Chubb,  32  North  Clark  St.,  Chicago,  111.,  is 
Arch. 

Chicago,  III. — Bids  will  soon  be  received  by  C.  C.  Tavlor, 
Chn.  of  Bldg.  Com..  39  South  La  Salle  St.,  for  the  construc- 
tion of  an  edifice  for  the  Ninth  Church  of  Christ,  Scientist. 
The  estimated  cost  is  $100,000.  Carl  Barkhausen.  121  Wis- 
consin  St.,  Milwaukee,   Wis.,   is  Arch.      Noted  June   24. 

Peoria,  111. — Contracts  will  be  awarded  about  Aug.  1  for  the 
construction  of  a  two-story  church  for  the  Central  Christian 
Church.  The  estimated  cost  is  $50,000.  Whitmeyer  &  Chaffee, 
204    South   Glenwood   Ave.,    is   Arch. 

Hoekford,  111. — Contracts  will  be  awarded  about  Aug.  15 
by  the  Board  of  Education  for  the  construction  of  a  two- 
story  grade  school.  The  estimated  cost  is  $80,00().  Frank  A. 
Carpenter  is  Arch.     Noted  Mar.   11. 

Chippeiva  Fall-s,  AVi.«*. — Contracts  will  be  awarded  about 
Aug.  1  by  C.  H.  Johnston,  Arch.,  715  Capitol  Bank  Bldg.,  St. 
Paul,  Minn.,  for  the  construction  of  a  three-story  administra- 
tion building  for  the  Edward  Rutledge  Charity.  The  esti- 
mated  cost    is   $50,000.      Noted   July   8. 

Eau  Claire,  Wis. — Bids  will  soon  be  received  by  the  Com- 
mon Council  for  the  construction  of  a  city  hall  and  municipal 
auditorium.  Estimated  cost,  $50,000.  George  Awsumb,  14 
East  Jackson   Blvd.,   Chicago,   111.,  is  Arch.     Noted  May  6. 

Watertown,  Wis. — Bids  will  be  received  until  July  20  by 
the  Board  of  Education  for  the  construction  of  a  two-storv, 
160xl70-ft.  high  school.  The  estimated  cost  is  $125,000. 
Parkinson   &   Dockendorff.   La  Crosse,    is   Arch.      Noted   Apr.    8. 

lon-a  City,  lowra — The  Iowa  State  Board  of  Education  plans 
to  construct  a  library  at  the  University  of  Iowa.  The  esti- 
mated cost   is   $700,000. 

Jefferson,  Iowa — Plans  are  being  prepared  by  Proudfoot, 
Bird  &  Rawson,  Hubbell  Bldg..  Des  Moines,  for  the  construc- 
tion of  a  two-story  high  school.     The  estimated  cost  is  $55,000. 

+.4lbert  Lea,  Minn. — W.  S.  KINGSLET.  Faribault,  has  been 
a'wai'ded  the  contract  for  the  construction  of  a  six-story,  fire- 
proof, store  and  office  building.  Hoffman  &  Morse,  Rochester, 
is  Arch.     Noted  June  17. 

Proctor,  Minn. — Plans  have  been  prepared  bv  Vernon  J. 
Price  &  Co..  608  Palladio  Bldg.,  Duluth,  for  the  "construction 
of  a  school.  The  estimated  cost  is  $40,000.  Noted  Feb.  25  and 
May  13. 

+St,  Paul.  Minn.— The  STANDARD  CONSTRUCTION  CO., 
Plymouth  Bldg.,  Minneapolis,  Minn.,  has  been  awarded  the 
general  contract  for  the  construction  of  a  three-story,  rein- 
forced-concrete  and  brick  academy  for  the  Swedish  Baptist 
General  Conference  of  America.  The  estimated  cost  is  $60,- 
000. 

\Vheaton,  Minn. — Edward  P.  Broomhall.  Arch..  710  Alworth 
Bldg.,  Duluth.  is  preparing  plans  for  the  construction  of  a 
high  school  addition  and  gymnasium  at  Wheaton.  Estimated 
cost.   $40,000 


Dodge  City,  Kan. — The  Sacred  Heart  Congregation  con- 
templates the  construction  of  a  church  and  parochial  school 
for  boys.     The  estimated  cost  is  $50,000. 

^Kansas  City,  Kan. — The  general  contract  for  the  con- 
struction of  a  67x80-ft.,  brick  building  for  the  congregation  of 
the  First  Church  of  Cihrist.  Scientist,  has  been  awarded  to 
EUGENE    DRIER.      The   estimated    cost    is    $40,000. 

+L,incoln,  Xeb. — The  Board  of  Regents  of  the  University  of 
Nebra.?ka  has  awarded  the  contract  for  the  construction  of  a 
three-storv.  65xl41-ft.  building  with  a  two-storv,  61x80-ft. 
addition  at  the  State  Farm  to  GOULD  &  SON,  Omaha,  at 
$113,657. 

Schuyler,  ?feb Bids  will  be  received   until  Aug.   15  by  the 

Board    oj  Education    for  the   construction   of   a   two-story,    SOx 
110-ft.  high  school.     Estimated  cost,  $40,000.     Noted  July  8. 

+  Milbnnk.  S.  D. —  (Official) — The  contract  for  the  construc- 
tion of  a  courthouse  has  been  awarded  to  J.  B.  EVANS  CON- 
STRUCTION CO..  Mexico.  Mo.,  at  $74,990.  E.  M.  Harper  is 
County    Audr.      Noted    May   20  and   June   24. 

+Butte,  Mont. —  (Official) — The  contract  for  the  construc- 
tion of  a  high  school,  including  a  gymnasium  and  swimming 
pool  for  Sc  lool  District  No.  1.  Silver  Bow  County,  has  been 
awarded  to  the  MONTAN.A.  CONSTRUCTION  &  ENGINEERING 
CO.,  84  Owslev  Blk.,  Butte,  at  $111,750.  Other  bidders  were: 
Silver  Johnston.  Butte.  Shoblom  &  Hexen,  Butte;  Kroffganz  & 
Frank,   Butte:   S.   P.    Guimont.  Anaconda.      Noted   May   20. 

+Great  Palls,  Mont. —  _  .e  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  the  Emerson  School  on 
Second  Ave.,   S.,   to  RUDE  &   SEARLES.   at    $68,194. 

Ozark,  Mo The  County  Commissioners  have  been  peti- 
tioned by  the  citizens  to  hold  an  election  to  vote  on  the 
question  of  issuing  $50,000  in  bonds.  The  proceeds  will  be 
used  for  the   construction  of  a  county  courthouse. 

Little  Rock.  .-Vrk.- (Official)— The  STEW.\RT  McGEHEE 
CONSTRUCTION  CO.,  Little  Rock,  at  $45,000.  has  been  award- 
ed the  contract  for  the  contruction  of  a  two-story  school  to 
be  known  as  the  U.  M.  Rose  School.     Noted  July  1. 

+Marshall,  Tex The  CADDO  CONSTRUCTION  CO.,  Musk- 
ogee. Okla.,  at  $74,480,  has  been  awarded  the  contract  for  the 
construction  of  an  administration  building  for  the  College  of 
Marshall. 

Walla  n'alla.  Wash. — Bids  will  soon  be  received  for  the 
construction  of  a  four-story  building  for  St.  Mary's  Hospital. 
The  estimated  cost  is  $212,000.  Robert  Tegen,  Journal  Bldg., 
Portland,   Ore.,   is  .-^rch.      Noted   May  6   and   June   3. 

San  Bernardino.  Calif. — Plans  are  being  prepared  by  Lyman 
Farwell,  Story  Bldg.,  Los  .4ngeles,  Calif.,  for  the  construction 
of  a  group  of  buildings  for  the  new  county  hospital.  The 
estimated  cost  is  $150,000.     Noted  Mar.   11. 


Julv : 


1915 


E  N  (!  I  N  E  ERIN  G     N  E  W  S 


iiiiiiiiiiiiiiiniiiiininiiiiiimiiiiiiiininiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiin^  iiiiiiiiiiiiiiii ifiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiu'iiiiiiiuwiiiiimiiiniiiimnmiy 


oimsfiF^cilioini 


■^Denotes   work    ailvoitis^d 
+  Denotes  contriici   awardej 


i:.\i ;  1  x  1 : i : i ; i N( ;  x icws. 

The   lUMiics   or   bidilers  u 


^"W^ 


led   coiuraetb  are   .set    in   CAPITALS 
I     iiiinjiiiiiiiiiiiiiiiiuuiiiiiiiiiiniiniiiiiiiiiiiiiuiitiiiiiiiiiiuiinuiiiilliiliiiiiiiiiiiiiiiiiiiiiiiiii^^ 


PHOI'OSED  TMN-MII.K   C'OXCKETK    KOAD   IIV 
I'lONXSYLVAXIA 

It  is  rather  odd  that  Pennsylvania,  the  center  of  the  port- 
land  cement  industry,  has  practically  no  example  of  concrete 
road  construction  in  its  state  highway  system.  The  reason, 
however,  is  not  far  to  seelv.  Since  the  institution  of  the  State 
Highway  Department  there  has  been  little  or  no  money 
available  for  new  construction.  The  state  is  very  large,  has 
many  miles  of  road  not  naturally  of  the  best  materials,  and 
has  a  large  population,  a  great  proportion  of  w'hich  own 
motor  cars.  Hence  there  has  been  a  constant  and  insistent 
demand  to  keep  all  the  highway  system  in  good  condition, 
leaving  very  little  money,  without  the  issuance  of  bonds,  for 
building  pavements   of  high   first   cost. 

Tt  has  remained  for  the  cement  companies  themselves  to 
be  the  means  of  building  a  first-class  concrete  highway  in 
Pennsylvania.  Through  the  activity  of  the  Hon.  H.  J.  Steele, 
of  Easton.  Penn.,  the  cement  companies  of  the  Lehigh  Valley 
have  agreed  to  contribute  the  cement  for  an  11  to  12  mile  con- 
crete pavement  between  Easton  and  Allentown.  two  famous 
homes  of  the  portland  cement  industry.  The  State  Highway 
Department  has  agreed  to  furnish  the  labor  and  supervision 
and  it  is  expected  the  road  will  be  completed  during  the  pres- 
ent season. 

Foremost  in  this  work  have  been  Col.  H.  C.  Trexler,  Pres. 
of  the  Lehigh  Portland  Cement  Co..  Allentown.  and  C.  S. 
Brown,  Pres.  of  the  Alpha  Portland  Cement  Co.,  Easton. 

GRAIiV   ELEVATORS    WANTED    IX    ARGENTINA 

An  inquiry  has  just  been  received  by  "Engineering  News" 
asking  American  manufacturers  to  consider  the  construction 
of  60  to  SO  grain  elevators.  Extracts  from  the  letter,  sent  by 
A,  U,  Sassy,  Calle  San  Martin  66,  Buenos  Aires,  are  as 
follows: 

"I  am  negotiating  at  present  a  contract  for  some  60  or  SO 
grain  elevators  and  would  like  to  have  you  advise  your  friends 
who  specialize  in  this  line  that  they  may  bid  on  the  job  and 
with  this  object  in  mind  I  enclose  a  specification  and  data 
sheet,  also  sketch  and  plan  of  the  style  of  elevator  which  I 
believe  will  fill  the  bill  under  the  existing  conditions.  The 
plan  hiis  been  drawn  by  a  friend  who  has  a  very  good  knowl- 
edge of  the  conditons  but  he  is  not  exactly  an  elevator  expert 
and  while  I  wish  that  the  interested  parties  would  be  guided 
by  his  general  ideas  they  are  at  liberty  to  improve  upon 
the  tvpe  and  construction  in  any  way  they  may  see  fit. 

".\s  vou  may  know,  we  cannot  expect  to  buy  locally  any 
materials  cheaper  than  they  can  be  imported  for  and  I  shall 
be  glad  therefore  to  receive  price  on  each  type  of  elevator 
complete  (that  is  including  every  thing  down  to  nails  and 
sundries)  delivered  c.i.f.  Buenos  Aires,  mentioning  gross  and 
net  Aveights  also  cubic  measurements.  I  must  call  your  atten- 
tion to  the  fact  that  the  information  is  most  urgently  wanted: 
in  fact  mv  securing  the  business  will  largely  depend  on  how 
quick  I  get  the  data  together  and  I  shall  esteem  it  a  favor 
if  you  will  please  ask  your  friends  to  let  me  have  bid  wuh 
complete  plans  (outline  and  detail),  sketches,  data  and  speci- 
fications at  the  earliest  possible  moment.  I  would  like  to  be 
advised  as  to  their  charges  for  sending  down  an  expert  to 
superintend  the  erecting  and  starting  of  the  elevators. 

"If  I  have  not  given  all  the  information  and  data  needed 
bv  vour  friends  in  order  to  get  figures  together  kindly  ask 
them  to  let  me  hear  bv  cable  and  I  will  gladly  give  it  to  them. 

"I  mav  add  that  should  the  business  be  secured  it  would 
be  financed,  so  far  as  the  interested  parties  are  concerned, 
through  the  local  branch  of  the  National  City  Bank  and  their 
Home  Bank." 

For  those  who  desire  further  information  a  blue  print  and 
data  sheet  mav  be  consulted  at  the  office  of  "Engineering 
News."  Tenth  Ave.  at  36th  St.,  New  York,  N.  T. 

R.\IL'W"AYS — STE.\M    AND    ELECTRIC 

Mas.saohuNett!< — Bav  State  St.  Ry. — This  company  has  pe- 
titioned the  Council  for  a  franchise  to  extend  its  double  tracks 
from  Merrimac  St..  North  Andover.  over  the  new  Shawsheen 
Bridge  into  Sutton  St.      R.  S.  Goff.   Boston,   is  Gen.   Mgr. 

Massachusetts — Massachusetts  Northeastern  St.  Ry. — The 
Council  has  granted  this  company  a  franchise  to  relocate  its 
tracks  on  Main  St.  and  also  at  the  curves  into  W^hite  St.  and 
to  Kenoza  Ave.  Franklin  Woodman,  Haverhill,  is  Vice-Pres. 
and  Gen.   Mgr. 

Massachnsetts — New  York.  New  Haven  &  Hartford  R.R. — 
According  to  press  reports  this  company  contemplates  electri- 
fving  its  Tariffville  and  Midland  divisions.  Edward  Gagel, 
New"  Haven,   is   Ch.   Engr. 

New  York — Binghamton  Ry. — The  Public  Service  Commis- 
sion has  ordered  this  company  to  extend  its  line  from  its  pres- 
ent terminus  to  Port  Dickinson.  H.  Tracy  Rogers,  Bingham- 
ton. is  Supt.  and  Pur.  Agt. 

+PennsTlvania — Johnstown  &-  Somerset  Ry. — This  com- 
panv  has  awarded  a  contract  to  the  J.  A.  VANDERGRIFT  CO.. 
Som'erset.  Penn..  for  the  construction  of  an  electric  railway 
from  Johnstown   to  Somerset  and   Rockwood,   about  40  miles. 

Pennsvlvania — Scranton  &  Binghamton  Ry. — This  company 
plans  to  extend  its  lines  from  Foster  to  Brooklyn,  about  five 
miles.     Richard  W.  Day.   Scranton.  is  Gen.   Mgr. 

Pennsylvania — Lehigh  Valley  Transit  Co. — This  company 
will  double  track  its  line  on  Broad  St..  West  Bethlehem,  Penn. 
Thomas  Gibson,   Allentown.   is  Pur.   Agt. 


+  VlrKinla — Petersburg  &  James  Hiver  Klectric  Ry. — This 
company  has  awarded  the  contract  for  the  construction  of  its 
line  from  City  Point  to  Petersburg,  about  11  miles,  to  PEH- 
KlNSii.X   &    FINN.    Petersburg.      Noted   July   8. 

+West  Virginia — (Official) — Kanawha,  Glen  Jean  &  East- 
ern U.K. — This  company  has  awarded  the  contract  to  BOARD 
&  DUFFIELD.  1010  Virginia  St.,  Charleston,  for  constructing 
its  Dun  Loop  branch.  V.  S.  Veazey,  Glen  Jean,  is  Ch.  Engr. 
Noted    May    20. 

North  Carolina — Alamance,  Durham  &  Orange  Ry.  &  Elec- 
tric Co. — H.  G.  Palmer  &  Co.,  Yorkville,  111.,  has  been  retained 
as  engineer  by  this  company  for  the  construction  of  its  pro- 
posed line   from  Ossippee  to  Durham,  N.  C.     Noted  June  24. 

North  Carolina — Eastern  Tennessee  &  Western  North  Caro- 
lina R.R. — This  company  plans  to  extend  its  line  from  Pineola 
to  Boone,  about   IS  miles. 

South  Carolina — Southern  Ry. — This  company  has  issued 
$3,500,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
double-tracking  its  line  from  Spartanburg  to  Central,  New 
Holland  and  Cornelia,  S.  C,  about  76  miles.  B.  Herman,  Wash- 
ington, D.  C,  is  Ch.  Engr. 

South  Carolina — Augusta-Aiken  Ry.  &  Electric  Corpora- 
tion— This  company  h.as  increased  its  capital  stock  for  the 
purpose  e»f  constructing  an  extension  of  its  line  from  Aiken 
to  Columbia,  S.  C,  about  50  miles.  R.  W.  SpofEord,  Augusta, 
Ga.,   is  Gen.   Supt.   and  Pur.  Agt. 

Georgia — Ocilla,  Pinebloom  &  Valdosta  Ry. — The  Hender- 
son Lumber  Co.  has  purchased  the  properties  of  this  company 
including  an  11-mile  railway  in  Coffee  County.  The  new 
owner,  it  is  reported,  will  extend  the  line  from  Lax  to  Ocilla, 
about  15  miles. 

Georgia — Pelham  &  Havana  R.R. — This  company  contem- 
plates extending  its  line  from  Darsey  to  Havana,  about  five 
miles.     J.  M.  Wilkinson,  Valdosta.  Ga.,  is  Pres. 

Florida — Florida  East  Coast  Ry. — Plans  are  being  con- 
sidered by  this  company  for  the  extension  of  its  line  from 
Okeechobee  to  West  Palm  Beach.  E.  B.  Carter,  Jacksonville, 
is  Ch.    Engr. 

Kentucky — Evansville,  Henderson  &  Owensboro  Ry. — This 
company  will  ask  the  council  for  a  twenty  year  franchise  to 
operate  its  cars  on  the  city  streets.  If  granted  the  franchise 
it  plans  to  construct  interurban  lines  to  Owensboro,  Morgan- 
field  and  Providence. 

Illinois — East  St.  Louis  &  Suburban  Ry. — This  company 
has  asked  the  council  for  a  franchise  to  extend  its  lines  in 
East  St.  Louis  to  19th  St.  and  Baker  Ave.  A.  J.  Purinton  is 
Gen.   Supt.  and  Pur.  Agt. 

Illinois — Kankakee  &  Urbana  Traction  Co. — Surveys  are 
being  made  bv  this  company  for  the  extension  of  its  line  from 
Ludlow  to  Paxton.     William  I.  Laffell.  Urbana,  is  Gen.  Mgr. 

niinoLs — Peoria  &  Chillicothe  Ry. — This  company  has  com- 
pleted surveys  on  its  line  from  Peoria  to  Chillicothe  and  plans 
to  start  work  within  a  short  time.     Noted  Mar.  11. 

South  Dakota — Mitchell  St.  Car  &  Interurban  Ry. — This 
companv  has  been  incorporated  to  construct  an  electric  rail- 
wav  in  "Mitchell.  S.  D.  A.  N.  Hill,  Mitchell,  and  D.  N.  Hill, 
Lake  Hills,  Iowa,  are  interested. 

Missouri — Jefferson  City  Bridge  &  Transit  Co. — This  com- 
panv, it  is  reported,  will  extend  its  electric  railway  from  Jef- 
ferson City  to  Columbia,  Mo.  D.  W.  Snyder,  Jr.,  Jefferson 
City,   is  Gen.   Supt. 

Missouri — St.  Louis  Ry.  &  Dock  Co.— This  company  has 
been  incorporated  to  construct  a  railway  from  the  south  bank 
of  the  Missouri  River  near  Columbia  Bottom  Rd..  and  thence 
southward  to  the  vicinity  of  Van  Buren  and  Catalan  St.  in  St. 
Louis,   about    25  miles.     H.   F.  Bell  is  interested. 

Missouri — Springfield  Traction  Co. — Plans  are  being  con- 
sidered bv  this  company  to  extend  its  State  St.  line  from  New 
to  Fort  St.,  Springfield.  Charles  H.  Guskel,  Springfield,  is 
Gen.  Mgr. 

Texas — Beaumont.  Liberty  &  Houston  Traction  Co. — Sur- 
vevs  have  been  made  and  preliminary  arrangements  are  being 
made  bv  this  company  for  the  construction  of  its  proposed 
line  to  connect  Beaumont,  Anahuac  and  Houston.  J.  H.  Mc- 
Cracken    is    Gen.    Mgr. 

Texas — The  Citv  Council  has  granted  a  franchise  to  F.  W. 
Davis  and  A.  B.  Phillips  for  the  construction  of  a  railway 
through   Texas   City. 

Texas — Artesian  Belt  R.R. — This  company  plans  to  extend 
its  line   from   Christine   to  Crowther  and    Beeville,   Tex.,   about 


50 


iles.     J.  O.  Terrell.  San  Antonio,  is  interested. 


Texas — Southwestern  Ry. — This  company  has  decided  to 
extend  its  line  from  Henrietta,  Tex.,  to  Waurika,  Okla.,  about 
25  miles.  A.  C.  Parks,  Henrietta,  is  Vice-Pres.  and  Gen. 
II  gr. 

Utah — Ogden,  Logan  &  Idaho  Ry. — This  company  will  soon 
start  construction  on  a  new  electric  line  from  Ogden  to  Brig- 
ham  City;  also  on  a  new  line  from  Willard  to  Bingham  City. 

AVashington — According  to  press  reports  the  Port  Com- 
mission will  soon  receive  bids  for  the  construction  of  a  belt 
railwav  to  connect  all  the  port  facilities  on  the  waterfront. 
J.  R.  West  is  Ch.  Engr.  of  Comn.    Noted  July  1. 
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Callfornin — Pacific  Electric  Ry. — Tliis  company  has  asked 
the  council  for  a  franchise  to  rloulile  tracl<  its  line  to  San 
Pedro  via  Oadena.     J.  McMillan,  Los  AnBtles,  is  Gen.  Mgr. 

Cnlifornin — The  franchise  for  the  e.xtension  of  the  Brook- 
l.vn  Ave.  line  on  Evergreen  Ave.  to  the  east  of  the  city  limits 
has  been  sold  by  the  Council  of  Los  Angeles  to  P.  D.  Sornelius, 
Pres.,  Malabar  Dist.  Improvement  Association.  The  franchise 
will  be  turned  over  to  the  Los  Angeles  Ry.  without  charge 
so  that  the  extension  may  be  built.  Howard  Huntington,  Los 
Angeles,  is  Vice-Pres.  and  Gen.   Mgr. 

New  Bmnwwick — Moncton  Tramways.  Electric  &  Gas  Co. — 
Arrangements  are  being  made  by  this  company  _for  the  exten- 
sion of  its  line  on  Konaccord  St.,  Moncton,  N.  B.  E.  B.  Reeser, 
Farmers  Bank  Bldg.,  Pittsburgh,  Penn.,  is  Vice-Pres.  and  Gen. 
Mgr. 

■f.-Vllierta — Edmonton.  Dunvegan  &  British  Columbia  Ry. — 
This  company  has  .iw.arded  a  contract  for  constructing  about 
60  miles  of  its  line  through  the  Grande  Prairie  District  to 
G.  H.  WEBSTER,  131G  Prospect  Ave.,  Calgary.     Noted  June  10. 

LIGHT,    HEAT   AND    POWIEH 

Bamet,  Vt. — It  is  nported  that  D.  I.,.  .Tudkins  plans  to  con- 
struct a  new  power  house  on  the  bank  of  the  Stevens  River. 

+Sniindersville,  AIiins. — The  contr.act  for  the  construction 
of  a  brick  boiler  house  for  the  Saunders  Cotton  Mill  has  been 
awarded  to  the  J.  W.  BISHOP  CO.     The  estimated  cost  is  $4000. 

WeKt  Newbury,  Muss. — Press  reports  state  that  the  New- 
buryport  Gas  *t  Electric  Co.  of  Newburyport  has  applied  for 
permission  to  erect  a  transmission  line  from  Pipestave  Hill 
to   the   Groveland   line. 

Lincoln,  R.  I. —  (Central  Falls  post  ofhce) — The  Connecticut 
Power  Co.,  50  Congress  St..  Boston,  Mass..  has  been  granted  a 
permit  by  the  Town  Council  for  the  construction  of  a  dis- 
tributing station  on  Hazel  St.  This  station  will  have  an  output 
of  25,000  kw.  which  will  he  distributed  in  Pawtucket,  Provi- 
dence  and    other    towns    and    cities    in    the    Blackstone    Valley. 

Altmar,  IV.  Y. — It  is  reported  that  the  Pulaski  Electric  Light 
Co.,  of  Pulaski,  a  subsidiary  of  the  Salmon  River  Co.,  will  soon 
start  work  on  the  extension  of  its  transmission  lines  to 
Altmar. 

L.a  FarRcvllle,  N.  Y. — It  is  reported  that  the  La  Pargeville 
Electric-Light  Co.  has  petitioned  the  Public  Service  Commis- 
sion for  permission  to  construct  electric  light  plants  in 
Theresa  and  Orleans. 

Spencerport,  N.  Y". — Bids  will  be  received  until  8  p.m.,  July 
26,  by  the  Town  Clerk  for  the  installation  of  an  electric- 
lighting  system.  Bonds  for  $16,000  have  been  sold  for  this 
purpose. 

+Philadelphin,  Penn. —  (Official) — The  contract  for  the  heat- 
ing and  plumbing  equipment  for  the  new  school  at  65th  St. 
and  Lime  Kiln  Pike,  East  Germantown,  has  been  awarded 
to  S.  FAITH  &  CO..  2427  Pennsylvania  Ave.,  Philadelphia,  at 
$51,344;  the  contract  for  the  electric  work  was  awarded  to 
J.  F.  BUCHANAN  &  CO.,  122S  Race  St.,  Philadelphia,  at  $15,134. 
See    item    under    "Buildings." 

^Philadelphia,  Penn. — The  Board  of  Education  has  awarded 
the  contract  for  the  heating  system  in  the  school  at  .Second, 
Pike  and  Sanger  St.  to  S.  FAITH  &  CO.,  2427  Pennsylvania 
Ave.,   Philadelphia,  at   $9981.      See   item   under  "Buildings." 

Shamokln.  Penn. — It  is  reported  that  plans  are  being  con- 
sidered for  the  installation  of  an  electric  generating  plant  to 
supply  electricity  for  the  new  high  school   building. 

Salisbury,  KT.  C. — It  is  reported  that  the  Southern  Power  Co. 
■will  soon  start  work  on  the  construction  of  a  steel  tower 
electric  transmission  line  from   Salisbury   to   Statesville. 

♦Spray,  N.  C. — The  contract  for  the  construction  of  a  3000- 
hp.  electric  power  plant  for  the  Thread  Mills  Co.  has  been 
awarded  to  the  GALLIVAN  BUILDING  CO.,  Greenville,  S.  C. 
Noted  July  15. 

Columbia,  S.  C. — Plans  are  being  considered  for  the  con- 
struction of  a  power  plant,  capable  of  developing  600  hp.,  at 
the  State  Hospital  for  Insane. 

O.xford,  MisH. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $6500  in  bonds,  the  'iroceeds  of  which  will  be 
used   to  improve   the  electric-light  plant. 

Cnyahoga  Falls,  Ohio — It  is  reported  that  bids  are  being 
received  by  Ernest  McGeorge,  Engr.,  855  Leader  News  Bldg., 
for  the  construction  of  a  one-story,  40x60-ft.,  brick  and  steel 
power  house  tor  the  Falls  Rubber  Co.     Noted  June  24. 

PaineKi-ille,  Ohio — Bids  will  soon  be  received  by  H.  Whit- 
ford  Jones,  Engr.,  1302  Citizens  Bldg.,  Cleveland,  for  furnishing 
engines,  generators  and  condensers  for  the  municipal-electric 
light  plant.     Noted  July  8. 

Coldwntcr,  Mich. — Press  reports  state  that  the  Board  of 
Public  Works  contemplates  the  purchase  of  a  new  350- 
gcnerating  unit  consisting  of  a  350-kw.  generator  and  engine. 
K.  E.  Norton  is  Supt. 

♦.Sprincfleld,  III. — The  Secretary  of  State  has  awarded  the 
contract  for  the  boilers  for  the  new  power  plant  at  the 
State  Capitol  to  the  SPRINGFIELD  BOILER  &  MFG.  CO., 
Springfield,  at  $40,000.  The  Legislature  recently  appropriated 
$140,000    for   the    plant.      Noted    May    20. 

Ln  Cronse.  Wis. — According  to  press  reports  the  Wisconsin 
Minnesota  Light  &  Power  Co.  plans  to  expend  about  $210,000 
for  the  construction  of  new  buildings  and  equipment.  J.  N. 
Moncreiff  is  Mgr. 

♦WiUon  .lunction,  Iowa— (Official) — The  ELECTRIC  CON- 
STRUCTION &  MACHINERY  CO.,  Rock  Island,  111.,  at  $4328, 
has  been  awarded  the  contract  for  the  construction  of  addi- 
tions to  the  power  plant. 

Hallock,  Minn. — Press  reports  state  that  the  Council  is 
considering  the  proiiosition  of  issuing  $15,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  installation  of  an 
electric-lighting  system. 

•fCanton,  Kan.— The  CHALLENGE  CO.,  1404  West  11th  St., 
Kansas  City,  Mo.,  has  been  awarded  the  contract  for  one  30-hp. 
and  one  40-hp.  St.  Mary's  oil  engine,  one  25-kw.,  2300-volt 
generator  and  switchboard  to  be  installed  in  the  new  power 
house  of  the  municipal  electric  light  plant.  W.  D.  Moore 
is  Supt.,  Light  and  Water  Dept.     Noted  July  15. 


Everest,  Kan. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $8000  in  bonds,  the  proceeds 
of  which   will   be  used   for   installing  an   electric   light   system. 

+Broken  Bow,  Neb. — The  contract  for  the  construction  of 
a  municipal  electric-light  plant  has  been  awarded  to  the 
ALAMO  ENGINE  &  SUPPLY  CO.,  Omaha,  Neb.,  at  $10,000. 
R.  M.   Thompson    is  City  Clk.      Noted   Apr.   1   and   22. 

+Dnvenport.  Neb. — The  ALAMO  ENGINE  &  SUPPLY  CO., 
Omaha,  at  $4606,  has  been  awarded  the  contract  for  the 
installation   of  an  electric-light  plant.      Noted  June   17  and  24. 

Hale,  Mo. — Plans  are  being  prepared  and  bids  will  soon  be 
received  for  the  construction  of  an  electric-light  plant.  The 
estimated  cost  is  $11,000.  W.  B.  Rollins  &  Co.,  439  Midland 
Bldg.,  Kansas  City,  is  Engr. 

Keyfesville,  Mo. — The  Henrici,  Kent  &  Lowry  Engineering 
Co.,  Reserve  Bank  Bldg.,  Kansas  City,  has  been  engaged 
by  R.  W.  Cropper  to  prepare  plans  and  take  charge  of  the 
engineering  work  for  the  construction  of  an  electric-light 
plant    in    Keytesville. 

Springfleld,  Mo. — The  Board  of  Regents  of  the  Fourth  Dis- 
trict Normal  School  is  considering  plans  for  the  construction 
of  a  power  house  to  furnish  electricity  for  all  the  school 
buildings.      John  J.   Schneider  is  Pres. 

Austin,  Te-x. — The  Superintendent  of  Public  Buildings  and 
Grounds  has  announced  that  about  $100,000  will  be  spent  in 
installing  a  power  and  heating  plant  in  the  State  Capitol. 
Noted   Mar.   25. 

Ft.  Worth,  Tex. — Press  reports  state  that  if  the  Lone  Star 
Gas  Co.  is  successful  in  securing  a  lease  of  9600  acres  of 
natural  gas  lands  belonging  to  the  Osage  Indian  reservation 
in  Oklahoma  it  will  develop  the  property  on  an  extensive 
scale  and  will  lay  a  pipe  line  from  the  field  to  Dallas  and 
other  towns. 

Me.xia,  Tex. — It  is  reported  that  the  People's  Gas  Co.,  re- 
cently organized  with  a  captial  stock  of  $50,000,  will  supply 
the  towns  of  this  section  "with  natural  gas.  N.  B.  Robinson 
is  interested. 

Muskoi?ee,  Okla. — The  Greater  Muskogee  Association  has 
appointed  a  committee  of  five  local  citizens  to  work  out  a 
project  for  building  a  dam  across  the  Grand  River  between 
Muskogee  and  Ft.  Gibson  to  generate  hydro-electric  power. 
Surveys  have  been  made  and  plans  are  in  the  hands  of  the 
committee.     The  estimated  cost  is  $750,000. 

Holbrook,  Ariz. — T.  M.  Quebedeaux  and  K.  H.  Myers  have 
applied  to  the  Board  of  Supervisors  for  a  franchise  to  con- 
struct and  operate  an  electric-light  plant. 

Seattle,  Wash. — It  is  reported  that  the  Puget  Sound  Light 
&  Power  Co.  will  expend  about  $30,000  for  the  construction 
of  a   new   system. 

Burns,  Ore. — A  resolution  has  been  passed  by  the  City 
Council  authorizing  the  sale  of  $10,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  an  electric-light 
plant. 

Lindsay,  Calif. — The  Tulare  Power  Co.,  Visalia,  Calif.,  plans 
to   construct   additions   and    make    improvements    to    its    plant. 

Plncervllle,  Calif. — The  W^estern  States  Gas  &  Electric  Co. 
plans  to  enlarge  its  hydro-electric  plant.  The  estimated  cost 
is   $75,000.      H.    R.    Bennett    is   Mgr. 

Visalin,  Calif. — It  is  reported  that  the  Mount  Whitney 
Power  &  Electric  Co.  has  awarded  the  contracts  for  the 
construction  of  its  fifth  hydro-electric  generating  plant  on 
the  Kahweah  River  in  the  Sequoia  National  Forest.  The  new 
station  will  have  an  output  of  10,000-hp.  Estimated  cost, 
$750,000.     Noted  June  17. 

+Montreal,  Que. — The  Board  of  Commissioners  has  awarded 
the  contract  for  the  construction  of  an  electric  system  for  the 
filtration  plant  to  G.  M.  GBST,  Power  Bldg.,  at  $6275.  Noted 
June  10. 

BrockvlUe,  Ont. — G.  K.  Dewey  is  interested  in  a  project 
to  construct  an  electric  power  line  through  Elizabethtown 
Township.     The   estimated   cost   is   $25,000. 

The   Narrows,  Man. — It   is  reported  that   the   Town   Council 

is   considering   the    installation    of   a   light   and    power   system. 
The  estimated  cost  is  $50,000.     H.  H.   Elliott  is  Clk. 

+Wlnnipeg,  Man. — The  contract  for  furnishing  one  150-kw. 
motor  generator  and  exciter  set  to  be  installed  in  the  generat- 
ing station  at  Point  du  Bois  has  been  awarded  to  VICKBRS, 
LTD.,  Montreal,  Que.,  at  $5244.     Noted  May  20. 

BRIDGES 

♦Boston,  Mass. — John  S.  Merrill,  Chn.,  Bridge  Comn.,  has 
awarded  the  contract  for  constructing  the  Boston  approach 
to  the  Spring  St.  Bridge  to  CLARK  &  GOVE,  Boston,  at 
$15,850.      Noted    May    20    and    July    8. 

■Worcester,  Mass. —  (Official) — The  Samuel  H.  Pitcher  Co., 
Engr.,  Worcester,  Mass.,  has  been  retained  by  the  city  to 
prepare  plans  and  supervise  the  construction  of  the  Lake 
Quinsigamond  Bridge.  The  structure  will  be  of  reinforced- 
concrete  with  six  arches,  one  120-ft.,  two  70-ft.  and  three 
60-ft.,  total  length  850  ft.  and  width  60  ft.  The  State  Legis- 
lature recently  passed  a  bill  authorizing  an  appropriation  of 
$250,000  for  this  purpose,  the  cost  to  be  borne  by  the  city, 
county,  town  of  Shrewsbury  and  the  Worcester  Consolidated 
St.  Ry.     Noted  Feb.   5,  1914   and  Apr.  29,  1915. 

♦Berlin,  Conn. — JAMES  E.  GOODRICH,  Glastonbury,  has 
been  awarded  the  contract  by  the  Highway  Commissioners 
for  the  construction  of  a  concrete  bridge  across  the  Sebeth 
River. 

•Bridgeport,  Conn. —  (Official) — Bids  will  be  received  by 
the  Board  of  Contracts  and  Supplies,  City  Hall,  until  noon, 
Aug.  7,  for  the  construction  of  a  reinforced-concrete  girder 
bridge,  with  a  double  leaf  bascule  channel  span  and  all  sub- 
structures and  approaches  at  Stratford  Ave.  Greiner  &  Whit- 
man, Fidelity  Bldg.,   Baltimore,  Md.,  is  Consult.   Engr. 

Derby,  Conn. — It  is  reported  that  the  construction  of  a 
concrete    bridge    over    the    Naugatuck    River    at    Division    St. 
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to  replace  the  present  structure  Is  contemplated  by  the  cities 
of  Derby  and  Ansonia.  The  estimated  cost  is  $10,000.  V.  B. 
Clark   is  City  Engr. 

UiuKhuiiitoii,  IV.  Y. — An  election  will  soon  be  held  to  vote 
on  the  (luestion  of  issuing  $30,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  bridjre  on  Noyse 
Island  and  one  across  fierce  Creek.     J.  A.  Giles  is  City  ISngr. 

."Mew  A  urk,  IV.  Y. —  (liorough  of  Bronx) — It  is  reported  that 
the  I'ublic  Service  Commission,  154  Nassau  St.,  will  probably 
call  for  bids  some  time  in  September  for  the  construction  of 
a  bridge  across  the  Bronx  River  at  Westchester  Ave.  F.  J. 
H.     Kracke     is    Comr.     of    Bridges.       Noted    June     17     and     24. 

•  OsweBO,  N.  Y — (Otllcial)— Bids  will  be  received  by  E.  A. 
Howard,  County  Supt.  of  Highways,  until  10  a.m.,  July  31, 
for  the  construction  of  a  reinforced-concrete  arch  bridge 
over  the  Oswego  River  at  Minetto,  N.  Y.  The  Concrete-Steel 
Engineering  Co.,  Park  Row  Bldg.,  New  York,  is  Engr.  Noted 
Apr.   8. 

+l!tlcn,  IV.  V. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  the  construction  of  a  three-span 
reinforced-concrete  bridge  across  the  Mohawk  River  between 
Utica  and  Decrfield  at  North  Genesee  St.  to  WILLIAM  P. 
COOLEY,   Utica,  at  $59,158.      Noted  July    15. 

New  Drunsn-lck.  N.  J. —  (Official) — Bids  were  received  by 
the  Board  of  Chosen  Freeholders  of  Middlesex  County  for  the 
construction  of  a  reinforced-concrete  bridge  over  the  South 
River  on  the  South  Amboy-New  Brunswick  Rd.,  as  follows: 
A.  Jelin,  New  Brunswick,  $70,S29;  Long  &  Broadhurst,  Hacken- 
sack,  $87,706:  McHarg-Barton  Co.,  171  Madison  Ave..  New 
York,  N.  Y.,  $76,683;  General  Contracting  &  Engineering  Co., 
29  Rector  St.,  New  York,  N.  Y..  $66,714.  A.  B.  Fox,  Perth 
Amboy,  is  County  Engr.     Noted  July  8. 

Pine  Brook,  N.  J, —  (Official) — Bids  were  received  by  the 
Board  of  Chosen  Freeholders  of  Morris  and  Essex  Counties 
for  rebuilding  the  bridge  over  the  Passaic  River  at  Pine 
Brook,  as  follows:  Averill-Matthews  Co.,  Clinton  St.,  Newark, 
$39,860  (recommended  for  acceptance):  Dover  Boiler  Works, 
$40,930;  Poster  Construction  Co.,  $42,125;  J.  A.  Hart  &  Co., 
$44,134;  Long  &  Broadhurst,  $44,887;  Linde  &  Griffith,  $42,210. 
Noted    July   S. 

Hontzdale,  Penu. —  (Offlcial) — Bids  will  be  received  until 
July  29  by  Charles  Dickey,  Secy,  of  Council,  for  the  con- 
struction of  a  remforced-concrete  bridge  60  ft.  long  with 
a  20-ft.  span.     E.  W.   Hess.  Clearfield,   is  Engr. 

+Philadeli>Iiia,  Penn. —  (Official) — M.  L.  Cooke,  Dir.  Dept. 
of  Pub.  Ser.  has  awarded  contracts  for  the  construction  of 
three  bridges  as  follows:  Bridge  at  Fifth  St.  over  North 
Pennsylvania  R.R.  to  the  BROWN-KING  CONSTRUCTION  CO., 
Philadelphia,  at  $59,940;  bridge  on  line  of  Third  St.  over 
Philadelphia,  Newtown  and  New  York  R.R.  to  THOMAS  P. 
REILLY,  Philadelphia,  at  $24,000;  bridge  on  line  of  Fisher 
Ave.  over  North  Pennsylvania  R.R.  to  THOMAS  P.  REILLY, 
Philadelphia,    at    $22,000.      Noted    July    1. 

+  F.lkrldge,  Md. — O.  E.  Weller,  Chn.,  State  Rd.  Comn..  has 
awarded  the  contract  for  the  construction  of  a  bridge  across 
the  Patapsco  River  along  the  Baltimore  and  Washington 
Blvd.  to  A.  J.  BOYLE,  Lanvale  and  Pulaski  St.,  Baltimore, 
at   $14,706.      Noted   June    10. 

Xorfolk,  Va. — Plans  are  being  prepared  for  the  construc- 
tion of  viaducts  at  the  eastern  branch  of  the  Elizabeth  River 
at  Lamberts  Point  for  the  Norfolk  &  Western  Ry.  The 
estimated    cost    is   $50,000.      J.    E.    Crawford    is   Ch.    Engr. 

IVottMH-ay,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  2,  at  the  Clerk's  Office,  Nottoway  Court  House,  for  the 
construction  of  a  203-ft.  steel  bridge  with  one  SO-ft.  steel 
span  across  the  Nottoway  River  between  Nottoway  and 
Lunenburg  Counties.  G.  P.  Coleman,  Richmond,  Va.,  is  State 
Highway   Comr. 

Port.<!moutii,  Va, — It  is  reported  that  the  Norfolk  County 
Road  Board  will  rebuild  the  Tanner's  Creek  Bridge  on  James- 
town   Blvd.      The    estimated    cost    is    $80,000. 

Hinton,  AV.  Y'a. — An  election  will  be  held  in  Summers 
County,  Talcott  District.  Aug.  7  to  vote  on  the  question  of 
issuing  $30,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  bridges.     J.  M.  Carden  is  Clk. 

Snow  Hill,  y,  C. — Press  reports  state  that  Greene  County 
will  construct  a  bridge  across  Contentnea  Creek  estimated  to 
cost    $20,000. 

Greensboro,  Ga. — It  is  reported  that  the  citizens  of  Greene 
County  defeated  the  bond  issue  of  $50,000.  the  proceeds  of 
which  was  to  have  been  used  for  the  construction  and  repair 
of   bridges. 

Springfield,  Ga. — The  Board  of  Commissioners  of  Effing- 
ham and  Bulloch  Counties  "will  construct  a  bridge  across  the 
Ogeechee    River.      The    estimated   cost    is    $5000. 

Bradentown,  Fla. — An  election  will  be  held  Aug.  10  to 
vote  on  the  question  of  issuing  $21,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  the  unfinished 
contracts    on    the    Ware    Creek   Bridge. 

+Clearivater,  Pla. — The  LUTEN  BRIDGE  CO.,  York,  Penn.. 
at  $8000,  has  been  awarded  the  contract  for  the  construction 
of  a  bridge  across  the  creek  at  the  entrance  to  the  grounds 
of  the   Belleview   Hotel. 

Kissinimee,  Fla, — Press  reports  state  that  the  city  contem- 
plates issuing  bonds  for  the  construction  of  a  bridge  across 
the  head  of  the  lake. 

St.  Francisville,  La. — An  expenditure  of  $25,000  has  been 
authorized  by  the  West  Feliciana  Parish  Police  Jury  for  the 
construction  of  bridges  over  Thompson's  Creek.  Tunica  Bayou. 
Big  Bayou  Sara  Creek,  Little  Bayou  Sara  Creek  and  Alex- 
ander's Creek.  The  bridge  over  Thompson's  Creek  will  be 
built   jointly    by   West    and    East    Feliciana    Parishes. 

Walkerford,  Tenn. —  (Maynardville  post  office) — Press  re- 
ports state  that  a  bridge  will  be  constructed  across  the  Clinch 
River  at  Walkerford  bv  Union  and  Claiborne  Counties.  The 
estimated   cost   is   $10,000. 

Lexington,  Ky. — It  is  reported  that  the  citizens  of  Fayette 
County  contemplate  holding  an  election  to  vote  on  the 
question    of   issuing    $300,000    in    bonds,    the    proceeds   of  which 


will  be  used  lur  the  construction  of  a  bridge  across  the 
Kentucky  River  between  Fayette  and  Madison  Counties.  P.  A. 
Bullock  is  County  Judge.     Noted  July  8. 

(inclnnntl,  Ohio — Bids  will  be  received  until  noon,  July 
26,  by  I'hlllp  Fosdlck,  DIr.  of  Pub.  Ser.,  for  the  reconstruction 
of  the  existing  bridge  on  KIrby  Rd. 

+t'in<-innati,  Ohio — The  contract  for  the  construction  of  a 
bridge  an<l  culverts  on  Cameron  Koad  has  been  awarded  to 
J.  J.  FOLEY,  Cleveland,  at  $4058.     Noted  June  10. 

Dayton,  Ohio— Plans  for  the  construction  of  a  railroad 
bridge  across  the  Miami  River  at  Dayton  have  been  submitted 
by  the  Pennsylvania  R.R.  to  the  city  authorities  for  their 
approval.  The  estimated  cost  Is  $260,000.  J.  C.  Brand,  Cin- 
cinnati,  Is  Bridge   Engr. 

ManNfleld,  Ohio — Bids  will  be  received  until  10  a.m.,  July 
28,  by  John  A.  Dalton,  Audr.,  Clinton  County,  for  the  con- 
struction of  the  Orange  St.  Bridge.  Charles  L.  Bushey  Is 
County  Engr. 

+PortNniouth,  Ohio — (Offlcial) — The  contract  for  the  con- 
struction of  the  Lawson  Run  Viaduct  over  the  tracks  of  the 
Norfolk  &  Western  Ry.  has  been  awarded  to  L.  E.  STURM, 
Columbus,  at  $120,405.  C.  F.  Losh,  Portsmouth,  is  Asst.  Engr. 
Noted  June  24   and  July   15. 

Warren,  Ohio — The  construction  of  a  bridge  across  the 
Mahoning  River  at  McDonald  is  contemplated  by  the  County 
Commissioners,  the  Carni'gie  Steel  Co.  and  the  railroad  com- 
panies. 

+  Y'ounKNtonn,  Ohio — (Offlcial) — The  Board  of  Commission- 
ers of  Mahoning  County  has  awarded  the  contract  for  repair- 
ing and  rebuilding  the  pavement  on  the  South  Avenue  Bridge. 
Youngstown.  to  COLUCCI  BROS.,  Youngstown,  at  $5073.  Noted 
July   1. 

CroH-n  Point,  Ind. — Bids  will  be  received  by  the  County 
Commissioners  until  1  p.m.,  Aug.  5,  for  the  construction  of  a 
Scherzer  rolling  lift  bridge  and  one  concrete  bridge.  E.  Simon 
is  County  Audr. 

+GreenMl>urK:,  Ind. — The  CENTRAL  STATES  BRIDGE  CO., 
Indianapolis,  at  $8933,  has  been  .luai.ii.l  the  contract  for  the 
superstructure  of  a  bridge  over  .■<n^:ii  it.  .  k.  and  the  contract 
for  the  substructure  of  a  bridK''  "\.  i  Little  Blue  River,  L'nion 
Township,  has  been  awarded  tc.  tin-  CK.MG  CONSTRUCTION 
CO.,  Greensburg,  at  $5899. 

IndianapoliN,  Ind. — The  only  bid  received  for  the  construc- 
tion of  two  additional  spans  for  the  West  Washington  St. 
Bridge  over  the  White  River  was  that  of  the  National  Concrete 
Co.,  at  $110,000.      Noted  July  23,  1914   and  July  X,   1915. 

Lebanon,  Ind. — Bids  will  be  received  about  Aug.  15  by  the 
Commissioners  of  Boone  County  for  the  construction  of  ten 
bridges,  some  of  reinforced  concrete  and  some  of  pony  truss 
steel    span.      D.    M.    Clark    is    Audr. 

+Manticello,  Ind. — The  County  Commissioners  have  award- 
ed the  contract  for  the  construction  of  six  bridges  to  G.  A. 
KELLENBURGER,    Reynolds. 

+Shelbyville,  Ind. — The  CENTRAL  STATES  BRIDGE  CO., 
Indianapolis,  at  $5893,  has  been  awarded  the  contract  for  the 
construction    of   the    superstructure    of   the    McConnell    Bridge. 

Detroit,  Mich. — At  an  election  held  Julv  9  the  citizens  voted 
against  the  question  of  issuing  $2,000,000  in  bonds,  the  pro- 
ceeds of  which  was  to  have  been  used  for  the  construction 
of  the  proposed  new  Belle  Isle  Bridge.  Noted  May  13  and 
June  17. 

BiMhoii  Hill,  HI. — Bids  will  be  received  until  3  p.m.,  July  27, 
at  the  Town  Hall  for  the  construction  of  the  Palk  Bridge. 
The  bridge  will  be  of  reinforced-concrete  with  a  12-ft.  span 
and  a  24-ft.  roadway.  James  H.  Reed,  Cambridge,  is  County 
Supt.  of  Highways. 

+IVunda,  III. —  (North  Crystal  Lake  post  office) — The  con- 
tract for  the  construction  of  a  bridge  across  the  Fox  River 
has  been  awarded  to  the  JOHN  J.  O'HERON  CONSTRUCTION 
CO.,    Chicago,    at    $16,000. 

+Rock(ord,  111. — The  contract  for  the  construction  of  a 
concrete  bridge  over  Keith  Creek  at  Kishwaukee  St.  has  been 
awarded  to  G.  HOLM,  Rockford,  at  $8878.  Noted  May  13  and 
June  24. 

Green  Bay,  "Wis. — Bids  will  soon  be  received  for  the  con- 
struction of  a  Strauss  Bascule  Bridge  over  the  East  River  at 
Main  St.  The  estimated  cost  is  $55,000.  A.  Braun  is  City 
Engr.      Noted  Mar.   4. 

+SIo»iinee,  Wis. — The  Village  Board  of  Trustees  has  award- 
ed the  contract  for  the  construction  of  a  steel  bridge,  with 
concrete  approaches,  over  the  Wisconsin  River  to  the  WAUSAU 
IRON  WORKS,   Wausau,  at   $22,400. 

Burlington,  lona — At  an  election  held  June  30  the  citizens 
voted  in  favor  of  issuing  $200,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  bridge  across  the 
Mississippi   River   at   Burlington.      Noted    June    24. 

+Au8tin,  Minn. — (Official) — The  contract  for  the  construc- 
tion of  one  50-ft.  and  one  40-ft.  through-girder  bridge  to  be 
built  in  the  towns  of  Windom  and  Red  Rock  has  been 
awarded  to  H.  F.  GARBIST,  Austin,  at  $2250  and  $1970  respec- 
tively. Other  bidders  were:  Illinois  Steel  Bridge  Co.,  $5170- 
Hennepin  Bridge  Co.,  $5270;  Iowa  Bridge  Co.,  $4665;  McClure 
Contracting    Co.,    $6294.      Noted    July    S. 

Ellinnood,  Kan. — Plans  are  being  prepared  and  bids  will 
be  received  about  Sept.  1  for  the  construction  of  a  reinforced- 
concrete  bridge  with  nine  spans,  44  ft.  each  with  a  24-ft.  road- 
way. W.  S.  (3earhart,  State  Agricultural  College,  Manhattan, 
is    State    Engr. 

Girard,  Kan. —  (Offlcial) — Bids  will  be  received  until  noon, 
Aug.  11.  by  the  Board  of  County  Commissioners,  for  five 
steel  or  reinforced-concrete  bridges.  The  work  will  include 
the  construction  of  three  new  bridges  and  the  removing  of 
two  old  ones  to  other  locations.  The  estimated  cost  of  the 
steel  bridges  is  $7475  and  the  reinforced-concrete  $9717.     Noted 

Hutchinson,  Kan. — Press  reports  state  that  the  County 
Commissioners  have  decided  to  construct  two  concrete  bridge's 
across    the    Arkansas    River,    one    at    Hutchinson    and    one    at 

Nickerson. 
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+ni»ninr(-k,  N.  D. —  (Oflicial)— The  contract  for  the  con- 
struction of  seven  reinforced-concrete  culverts  has  been 
awarded  to  AC.  P.  MOORK.  Bismarck,  at  $11,200.  P.  E.  Atkin- 
son   is   County   Engr.      Noted   .July   1. 

Ft.  Yntex,  N.  D. — Bids  will  be  received  until  2  p.m.,  Aug.  10, 
by  the  Commissioners  of  Sioux  County  for  the  construction 
of  two  steel   span   bridges.     A.   Colville   is  Audr. 

+JnnieMton'ii,  N.  D. —  (Official) — The  contract  for  the  con- 
struction of  reinforced-concrete  culverts  has  been  awarded 
to  J.\RDINE  &   ANDERSON,   Farpo.      Noted  July   1. 

+  Miirnintli,  X.  O. — The  contract  for  the  construction  of  a 
bridge  across  the  Little  llissouii  River  at  Marmath  has  been 
awarded   to   the  SECURITY   BRIDGE   CO.,   at   $11,243. 

Bowling  Green,  Mo. — Bids  will  be  received  until  July  28 
by  the  Commissioners  of  Pike  County  for  the  construction  of 
a  ISO-ft.  bridge  across  Buffalo  Creek  C.  H.  Harris  is  High- 
way Engr. 

+KanNnM  City,  Mo. —  (Official) — The  Commissioners  of  Jack- 
son County  have  .•i'w^arded  the  contract  for  the  construction 
of  a  concrete  viaduct  over  the  tracks  of  the  Chicago  &  Alton 
R.R.  at  l.lth  St.  to  the  J.  W.  McMURRAY  CON.STRUCTION  CO., 
Kansas  City,  at  $24,312.  Allen  C.  Southern  is  County  Engr. 
Noted  July  8. 

St.  JuNeph,  Mo. — An  election  will  be  held  Sept.  7  to  vote 
on  the  question  of  issuing  $S000  in  bonds,  the  proceds  of 
■which  will  be  used  for  the  construction  of  a  bridge  at  Second 
and  Atchison  St.,  also  on  a  bond  issue  of  $5000  for  the  repair 
of  viaducts. 

+llryan,  Tex. — The  County  Court  has  awarded  the  contract 
for  the  construction  of  a  bridge  over  the  Brazos  River  to 
AUSTIN  BROS.,  Dallas,  at  $7500. 

+Pinvnee,  Okla. — The  County  Commissioners  have  awarded 
the  contract  for  the  construction  of  the  Cimmaron  River 
Bridge  to  the  MIDLAND  BRIDGE  CO.,  Kansas  City,  Mo.,  at 
$17,249.  Other  bidders  were:  Missouri  Bridge  &  Iron  Co., 
St.  Louis,  Mo.,  $17,690;  Canton  Bridge  Co.,  Kansas  City,  Mo., 
$17,495. 

Tulsa,  Okla. — Press  reports  state  that  the  contract  for  the 
construction  of  the  bridge  across  the  Arkansas  River  con- 
necting Tulsa  with  West  Tulsa  will  be  awarded  about  Sept.  1. 
The  estimated  cost  is  $200,000.     Noted  June  24. 

AVarrenton,  Ore. — It  is  reported  that  the  Spokane,  Portland 
&  Seattle  Ry.  has  applied  to  the  War  Department  for  a  permit 
to  reconstruct  a  draw  bridge  over  Skipanon  Creek.  A.  M. 
Lupfer,  Portland,   is  Ch.  Engr. 

Alameda,  Calif. — Plans  for  the  construction  of  a  bridge  at 
Webster  St.,  estimated  to  cost  about  $700,000,  are  being 
considered.     Frank  Bartlett  is  interested. 

Berkeley,  Calif. — Bids  will  soon  be  received  by  the  City 
Council  for  the  construction  of  a  reinforced-concrete  bridge 
106  ft.  long  and  40  ft.  wide  across  Codornices  Creek.  A.  G. 
Briggs   is   City   Clk. 

+Hanford.  Calif. —  (Official) — The  contract  for  the  construc- 
tion of  a  bridge  across  the  Cross  Creek  has  been  awarded  to 
S.  G.  SWARTT.  Bakersfield,  at  $5284.  Other  bidders  were: 
^Valker  Bros.,  $62fi9;  Johnson  Bros.,  $5637;  Trewhitt-Shields 
Co.,  $5800.     E.  F.  Pickerill  is  County  Clk.     Noted  July  1. 

+Merlden,  Calif. — The  Northern  Electric  Co.  has  awarded 
the  contract  for  the  reconstruction  of  the  bridge  across  the 
Sacramento  River  to  the  MISSOURI  VALLEY  BRIDGE.  CO., 
Leavenworth,  Kan.  The  estimated  cost  is  $80,000.  Noted 
July  1. 

+Oraiige.  Calif. —  (Official) — The  HOLLAND  CONSTRUC- 
TION CO.,  San  Diego,  at  $7994,  has  been  awarded  the  contract 
for  the  construction  of  a  reinforced-concrete  bridge  across 
Santiago  Creek  on   East  Chapman  Ave.      Noted  June    10. 

Red  Bluff,  Calif. — It  is  reported  that  the  Board  of  Super- 
visors of  T'hiuna  County  has  voted  to  readvertise  for  bids 
for  the  construction  of  three  bridges,  a  2200-ft.  bridge  across 
Sand  Sloup;h.  a  t.-.n-ft.  Inidge  across  Samson  Slough  and  a 
600-ft.  bridge  across  Payne  Creek.     Noted  June  24  and  July  15. 

San  Jose,  Calif. — Bids  will  be  received  until  11  a.m.,  Aug. 
2,  by  the  Board  of  Supervisors  of  Santa  Clara  County  for  the 
construction  of  a  reinforced-concrete  bridge  over  Guadalupe 
Creek.      Harry   A.    PHster   is   Clk.   of   Bd. 

+San  Luis  Obisiio,  Calif. — The  County  Commissioners  have 
awarded  the  contract  for  the  construction  of  the  Miles  Station 
Bridge  to  GUTLEBEN  BROS.,  New  Call  Bldg.,  San  Francisco, 
at  $21,700. 

+Darllnf!r.  Ont. — The  Canadian  Pacific  Ry.  has  awarded  the 
contract  for  the  construction  of  a  bridge  to  the  FOUNDATION 
CO.,  Montreal,  Que.     The  estimated  cost  is   $50,000. 

WATER    SUPPLY — IRRIGATION 

Belcherton-n,  Mass. — At  a  special  election  held  July  12 
the  citizens  voted  against  issuing  $40,000  in  bonds,  the  pro- 
ceeds of  which  was  to  have  been  used  for  the  construction 
of  a  water   system.      Noted   May   20. 

trHartford,  Conn. —  (Official) — Plans  are  on  file  with  "Engi- 
neering News"  for  the  construction  of  the  Richards  Corner 
dam.     Noted  July  15. 

Cenfervllle,  X.  Y. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $25,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  water  system.  C.  H.  Smith, 
Times-Press  Bldg.,  Middletown,  is  Engr.  and  I.  D.  Wolf  is 
Village   Pres. 

-Allion,  Jf.  Y. —  (Official) — Bids  will  be  received  until  9  a.m., 
Aug.  3,  by  the  Board  of  Water  Commissioners  for  laying  3% 
miles  of  c.-i.  pipe,  constructing  a  concrete  diverting  dam, 
intake   chamber   and  gate    house.      George   O.    Rasbach    is   Clk. 

■*New  York,  N.  Y. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Aug.  3,  by  the  Board  of  Water  Supply,  Municipal 
Bldg.,  Manhattan,  for  making  six  borings  through  rock  at 
the  East  shaft  of  the  Hudson  siphon  under  Contract  165. 

>'ew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  2  p.m.,  July  23,  by  William  Williams, 
Comr.  of  Water  Supply,  Gas  and  Electricity,  for  laying  water 
mains  in  various  streets. 


+New  York,  IV.  Y. —  (Borough  of  Brooklyn)  —  (Official) — 
Bids  were  received  July  12  by  the  Department  of  Water,  Gas 
&  Electricity  for  making  alterations  and  improvements  at  the 
New  Utrecht  pumping  station  (a)  for  mason,  steel  roofing  and 
carpenter  work,  (b)  plumbing  and  gas  fitting  and  (c)  steam- 
heating  work:  J.  J.  HEARN  CONSTRUCTION  CO.,  69  West 
46th  St.,  New  York,  at  $10,362  (awarded  contract  for  (a))- 
Smith  &  Triest,  65  Lawrence  Ave.,  Brooklyn,  (c)  $1044;  Dolan 
Watnik,  146  Dumont  Ave.,  Brooklyn,    (b)   $1190.     Noted  July  1. 

New  York,  N.  Y, —  (Borough  of  Brooklvn)  —  (Official) — Bids 
were  received  July  14  by  the  Department  of  Water,  Gas  & 
Electricity  for  laying  water  mains  in  several  streets  as  fol- 
lows: Beaver  Engineering  Co.,  $48,176;  D.  D.  Gregory,  $53  201- 
Murphy  Bros.,  $51,327;  Knight  &  DiMicco,  $53,682;  JBrady  Ol- 
tarsch  Co.,  $47,934;  James  McAvoy,  $44,985;  Melrose  Construc- 
tion Co.,  $51,337. 

+Os-»vego,  N.  Y. — Contracts  have  been  awarded  to  M.  B 
CRAWFORD  &  SON,  Oswego,  at  $16,189,  for  furnishing  c.-i. 
pipe  and  valves;  RENSSELAER  VALVE  CO.,  Troy,  at  $1580 
for  valves  and  hydrants;  CHARLES  MILLER  &  SONS  CO 
Utica,  at  $1680,  for  pig  lead  and  to  VINCENT  TESCIERO, 
Oswego,    at    $4832,    for    trenching.      Noted    June    24. 

•AVatervliet,  N.  Y. —  (Official) — Bids  will  be  received  until 
2:30  p.m.,  Aug.  16,  by  the  Board  of  Water  Commissioners,  No. 
1555  Broadway,  Watervliet.  for  furnishing  materials  and 
constructing  a  complete  municipal  water  system.  Plans  are 
on  file  with  "Engineering  News."  Walter  G.  Clute  is  Pres., 
Bd.  of  Water  Comn.     Noted  Apr.  22,  1914. 

East  Orange,  N.  J. — Bids  will  be  received  until  8  p.m.,  Aug. 
9,  by  the  City  Council  for  the  purchase  of  $125,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  a  water 
distributing  system.     L.  E.  Rowley  is  City  Clk. 

Gloucester,  N,  J. — All  bids  received  June  25  for  extensions 
to  the  water  system  have  been  rejected.  J.  F.  Lenny  is  City 
Clk.,  and  A.  Blatchley,  Drexel  Bldg.,  Philadelphia,  Penn.,  is 
Engr.      Noted  Apr.   15  and  June   24. 

Brownsville,  Penn. — Plans  have  been  prepared  and  sub- 
mitted to  the  State  Board  of  Health  for  the  construction  of  a 
filtration   plant    in    South    Brownsville. 

Cassandra,  Penn. — According  to  press  reports  the  citizens 
voted  $8000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction   of  a  "water   system. 

-^Mifflinburjr,  Penn. —  (Official) — Bids  will  be  received  until 
8  p.m.,  July  22,  by  the  Borough  Council  for  constructing  a 
500,000-gal.  concrete  reservoir.  Alexander  Potter,  50  Church 
St.,  New  York,  N.  Y.,  is  Consult.  Engr.     Noted  May  20  and  27. 

Ringto«-n,  Penn. — According  to  press  reports  the  Borough 
Council  contemplates  constructing  a  water  system. 

Seaford,  Del. — According. to  press  reports  bonds  for  $20,000 
have  been  voted  by  the  citizens,  the  proceeds  of  which  will 
be  used  for  the  construction  of  water  and  sewer  systems. 

+  Cro«n»vilIe,  Md. —  (W^aterbury  post  office) — The  contract 
has  been  awarded  by  the  Crownsville  State  Hospital  to  RIGGS, 
DISTLBR  &  STRINGER,  25  Light  St.,  Baltimore,  at  about 
$8000,  for  installing  a  water  system. 

+St.  Marys,  W.  Va. — (Official) — The  contract  has  been 
awarded  to  FOREMAN  &  PUTNAM,  Marietta,  Ohio,  at  $68  94, 
for  constructing  a  concrete  reservoir.     Noted  June   10. 

Sliefierdstown,  W.  Va. — ^Press  reports  state  that  a  company 
is  being  formed  to  construct  a  water  system  in  Sheperdstown. 

•  Warrenton,  N.  C. —  (Official) — Bids  will  be  received  until 
3  p.m.,  Aug.  10,  by  the  Board  of  Commissioners  and  the 
Mayor  for  constructing  "water  and  se"wer  systems.  Gilbert 
C.  White,   Charlotte,   is  Engr.      Noted   June    3   and   17. 

"Wilson.  N.  C. — Bonds  for  $400,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  "will  be  used  for  the  construc- 
tion of  a  "water  system  and  gas  plant.  Noted  Feb.  25  and 
June    3. 

Bamberg,  S.  C. — The  city  contemplates  constructing  a  water 
system.     The  estimated  cost   is  $10,000. 

Carter.sville,  Ga. —  (Official) — An  election  will  be  held  Aug. 
14  to  vote  on  the  question  of  issuing  $5000  in  bonds,  the  pro- 
ceeds of  "Which  will  be  used  for  the  construction  of  water 
mains.     W.  W.   Danniel   is  City  Engr. 

Bradentown,  Pla. — The  election  to  vote  on  the  question  of 
issuing  $10,000  in  bonds  for  the  construction  of  a  well  for 
the  water  system  has  been  postponed  until  Aug.  10.  Noted 
June  24. 

+Pensacola,  Fla. — The  contract  has  been  awarded  to  F.  M. 
BLOUNT  CONSTRUCTION  CO.,  Pensacola,  at  $12,842,  for  con- 
structing a  pumping  station  for  the  Water  Department.  Noted 
June  24. 

Neshoba,  Miss. — Bonds  for  $30,000  have  been  voted  by 
the  citizens,  according  to  press  reports,  the  proceeds  of  which 
will  be  used  for  the  construction  of  water  and  sewer  systems. 

Amite,  La. — The  city  contemplates  constructing  a  water 
system.  An  election  will  probably  be  held  to  vote  bonds.  X. 
A.  Kramer,  Magnolia,  Miss.,   is  Engr. 

Gretna,  I.a. — Bonds  for  $50,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system  to  connect  with  the  municipal  water 
system  in  Algiers.     Noted  July  15. 

Kaplan,  La. — Bonds  have  been  voted  by  the  citizens,  the 
proceeds  of  which  will  be  used  for  the  Improvement  of  the 
water   system. 

.'Vthens,  Ohio — Plans  are  being  prepared  by  Burgess  & 
Long,  Columbus,  for  the  construction  of  a  water  system.  The 
estimated  cost  is  $40,000.     Noted  Dec.  4,  1913. 

Attica,  Ohio — At  an  election  held  July  12  the  citizens  voted 
in  favor  of  issuing  bonds  for  $10,000,  the  proceeds  of  which 
will  be  used  for  the  installation  of  a  filtration  plant.  Noted 
June   10  and   24. 

•  Cambridue,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  5,  by  T.  D.  L.  Lee.  Dir.  of  Pub.  Ser.,  for  making 
improvements  to  the  municipal  water  system.  The  W.  J. 
Sherman    Co.,    Toledo,    is    Engr. 
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Cincinnati.  Ohio — Bids  will  be  received  until  noon,  July 
26,  by  Edward  P.  Dui-r,  Secy.,  Dept.  of  Pub.  Safety,  for  con- 
structing- a  high  pressure  flre  system  in  Central  Ave.  and 
Sixth  St. 

liuHt  Younestown,  Ohio — An  election  will  be  held  Aug.  11 
to  vote  on  the  question  of  issuing  $165,000  in  bonds,  the 
proceeds  of  wliicli  will  be  used  for  the  construction  of  a 
water   system.      Noted   Feb.    25. 

(Uendnle,  Ohio — At  the  November  election  the  citizens  will 
vote  on  the  question  of  issuinc  $10,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  tne  improvement  of  the  water 
s>'Stem. 

Mnriettn,  Ohio — (Offlcial) — Chester  &  Fleming,  Pittsburgh, 
r*enn.,  has  been  retained  by  J.  W.  Frye,  Dir.  of  Pub.  Service, 
to  prepare  a  report  on  the  different  locations  for  a  hlgli  level 
reservoir  and  tlie  fitness  of  the  present  pumping  macliinery 
relative  to  its  ability  to  deliver  into  the  reservoir.  Noted 
Jlay   20. 

iMinmlMburg,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  27,  by  the  Trustees  of  Public  Affairs  for  laying 
water  mains. 

+Snnduaky,  Ohio — The  contract  has  been  awarded  to  the 
MASSILLON  IRON  &  STEEL,  CO.,  Massillon,  for  furnishing 
c.-i.   pipe  and  specials. 

■XVeiit  Park,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Aug.  17,  bv  Frederick  Feuchter,  CU:..  for  the  purchase 
of  $10,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
extension  and   improvement  of  the  water  system. 

LndoKa,  Ind. — The  city  plans  to  install  a  municipal  water 
system. 

Miller,  Ind. — The  Town  Board  plans  to  issue  $15,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.     W.  J.  Fulton.  Gary,  is  Engr. 

Vnnburen,  Inil. — Bonds  for  $12,000  have  been  voted  by  the 
citizens,  tlie  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  ■water-works. 

Versailles,  Ind. — Bonds  have  been  voted  by  the  citizens, 
the  proceeds  of  which  will  be  used  for  the  construction  of 
a   water  system. 

Menominee,  Mich. —  (Offlcial) — The  city  has  retained  the 
W.  J.  Sherman  Co..  The  Nasby.  Toledo.  Ohio,  to  prepare  de- 
tailed estimates  of  the  cost  of  the  proposed  municipal  water 
system.     Noted  Dec.   24. 

Frankfort,  111. — Bids  will  be  received  until  7:30  p.m.,  July 
29,  by  Max  F.  Haas,  Pres..  for  constructing  a  water  tank, 
tower  and  connections.     The  estimated  cost  is  $5065. 

Montioello,  111. — Bids  will  be  received  until  10  a.m..  July  28. 
by  the  City  Council  for  making  improvements  to  the  water 
system.     Noted  Apr.  1. 

F.Ilsworth,  Wis. — Bids  will  be  received  until  July  29  by 
C.  B.  Wood.  Villag-e  Clk.,  for  the  construction  of  a  water 
system.  J.  F.  Druar,  St.  Paul,  Minn.,  is  Engr.  The  estimated 
cost    is    $7500.      Noted    June    10. 

+Fond  du  Lac,  AVis. —  (Offlcial) — The  contract  has  been 
awarded  to  GEORGE  A.  MALLORT  &  CO.,  Kewanee,  111.,  at 
$3190,   for   laying  water   mains.      Noted   June   24. 

+Kohler,  Wis. — The  contract  has  been  awarded  to  E.  M. 
SCHREFLOW.  Elgin,  111.,  at  $10,633,  for  constructing  water 
and  sewer  systems.     Noted  June  10. 

■West  Allis,  Wis. — Bids  will  be  received  until  noon,  Aug.  6, 
by  the  Acting  Board  of  Public  Works  for  laying  water  mains 
and  installing  hydrants  in  seven  streets.  George  Mahoney  is 
City  Clk.     Noted  Mar.  11. 

Ogden,  lona — Bids  will  be  received  until  S  p.m.,  July  30, 
bv  tlie  Town  Council  for  making  extensions  to  the  ■water  sys- 
tem.    About  IS, 006   ft.   of  4-in.   water  mains   will  be   laid. 

Riverside,  Iowa — (Offlcial) — Bids  ■will  be  received  until 
Aug.  5  for  constructing  a  water  system  we  have  been  advised. 
Charles   P.    Chase.    Clinton,    is   Engr.      Noted    July   15. 

Solomon,  Kan. — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  bonds,  the  proceeds  of  which 
was  to  have  been  used  for  the  installation  of  a  water  system. 
G.   M.   Spaulding   is   City   Clk.     Noted   May   6. 

Ord,  Neb. — Bids  will  be  received  until  Aug.  13  bv  J.  C. 
North,  Mayor,  and  O.  P.  Conwell,  City  Clk..  for  the  construc- 
tion of  a  water-works.  Bruce,  Standeven  &  Boynton.  Bee 
Bldg..  Omaha,  is  Engr. 

Anamoose,  ?r.  D. — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.     Noted  June  10  and  24. 

Wibaux,  Mont. — Bids  ■will  be  received  until  July  26.  accord- 
ing to  press  reports,  bv  the  Town  Clk,  for  constructing  a 
water  system.  The  estimated  cost  is  $27,000.  C.  H.  Green, 
Spokane.  Wash.,  is  Engr.     Noted  June  6  and  July  1. 

Canton,  Mo. — The  city  plans  to  sell  $14,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
water  system.     L    H.  Condit  is  Chn.  Bd.  of  Pub.  Wks. 

Bixby.  Okla. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds  for  $26,000.  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system. 

St.  Maries,  Idaho — (Official) — An  election  will  be  held  July 
27  to  vote  on  the  question  of  issuing  $37,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  improvement  of  the 
water  system.     Charles  R.  Schulte  is  City  Clk.     Noted   July   1. 

Briehani  City,  Utah — Plans  have  been  prepared  for  the 
construction  of  an  irrigation  system  for  the  bench  lands  near 
Brigham  City.  A.  K.  Chatfleld,  Salt  Lake  City,  is  interested. 
Noted  Apr.  29. 

+Colfax,  ■Wash. — The  contract  has  been  awarded  to  the 
UNITED  STATES  CAST  IRON  PIPE  CO..  Portland,  Ore.,  at 
$.")4,3S6,    for    furnishing    2000    ft.    of    c.-i.    pipe.      Noted    June    3. 

Everett,  ^Vash. —  (Official) — An  election  will  be  held  Aug. 
24  to  vote  on  the  question  of  issuing  $1,100,000  in  bonds  and 
$650,000  in  bonds;  the  proceeds  of  the  former  will  i>e  used 
for  the  purchase  of  the  present  water  system  and  the  latter 
for  the  construction  of  a  new  water  supply.  Burns  &  Mc- 
Donnell,   Scarrltt   Bldg..    Kansas   City,    JIo..    is    Engr. 


PateroN,  WnHh. — (Omclal) — Bids  will  be  received  until  July 
30  by  the  Town  for  constructing  a  water  system.  W.  II. 
Noble   is   Engr.     The   estimated   cost   Is   $10,000. 

Dnrns,  Ore. — Bonds  for  $60,000  have  been  authorized  by 
the  City  Council,  the  proceeds  of  which  will  be  used  for  the 
construction   of  a   water   system.      H.   C.   Levins   is   Mayor. 

West  IJnia,  Ore. — Bids  will  be  received  until  July  29  by 
L.  L.  Porter,  Secy.,  Water  Comn.,  for  constructing  a  water 
system.  The  work  inclu<les  laying  12,000  ft.  of  10-ln.  supply 
main.  30.000  ft.  of  4-in.  and  6-ln.  mains  and  a  2,000,000-gal. 
reservoir  and  standpipe. 

+ModfHto,  Calif. — The  contract  for  the  construction  of  a 
concrete  lined  flume  at  Gasburg  Gulch  has  been  awarded  by 
the  Modesto  Irrigation  District  to  the  TIBBITTS  PACIFIC 
CO.,  San  Francisco,  at  $54,950. 

Moorpark,  Calif. — The  Moorpark  Mutual  Water  Co.  will 
issue  bonds  for  $25,000.  the  proceeds  of  which  will  be  used 
for  the  improvement  and  extension  of  the  water  system. 

Gurlph,  Ont. — The  City  Council  plans  to  lay  water  mains 
between  Victoria  Bridge  and  the  pumping  station.  G.  B. 
Ryan  is  Chn. 

Canora.  Sask. — The  installation  of  a  water  system  at  an 
estimated  cost  of  $17,700,  is  under  consideration  by  the 
Council.     Chipman  &  Power,  Mail  Bldg.,  Toronto,  Ont.,  is  Engr. 

RevelHtoke,  B.  C. — Plans  are  being  prepared  by  the  River- 
side Water  Co.  for  the  installation  of  a  new  water-works. 
The   estimated   cost   is  $20,000. 

Vancouver,  B.  C. — .Vt  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  $230,000  in  bonds,  the  proceeds 
of  which  was  to  have  been  used  for  a  water  system.  Noted 
Mar.   5. 

Vernon,  B.  C. — The  construction  of  an  auxiliary  pumping 
plant  for  the  water  system  is  under  consideration.  D.  G. 
Tate   is   Clk. 

Sli:^VKKs 

Boston,  Mass. — Bids  will  be  received  until  noon.  July  26,  bv 
Edward  P.  Murphy,  Comr.  of  Pub.  Wks..  for  the  construc- 
tion of  pipe  sewers  and  drains  in  Dumas.  Cygnet.  Ascot  and 
Lincoln  St.  and  in  Commonwealth   Ave.,   Brighton. 

Boston,  Mass. — Bids  will  be  received  until  1:30  p.m.,  July 
2S.  by  the  Metropolitan  Water  and  Sewerage  Board  for  the 
construction  .of  sewers  in  Sections  Nos.  105  and  106  of  the 
high  level  sewer,  South  Metropolitan  Svstem.  in  Needham  and 
Wellesley. 

Danbury,  Conn. — The  only  bid  received  for  the  construction 
of  sewers  in  Crane,  Osborne.  Tamarack  St.  and  in  Ninth  Ave. 
was  that  of  Luke  E.  Sweeney,  Danbury,  at  $11,839.  Noted 
June   10. 

+New  Haven,  Conn. —  (Official) — The  contract  for  the  con- 
struction of  the  Whalley  Ave.  sewer  has  been  awarded  to 
DWYER  &  MANNIX.  New  Haven,  at  $81,002.  Other  bids 
were:  Charles  W.  Blakesler  &  Sons.  New  Haven.  $122,310; 
Thomas  F.  Maher,  New  Haven,  $93,955;  Antonio  Lambo, 
Waterbury,  $99,955;  O'Neil  Bros.,  Hartford,  $96,770;  Leonardo 
Suzio,   Meriden,    $87,054.      Noted    July    15. 

+Binshamton,  N.  Y. — The  contract  for  the  construction  of 
storm  and  sanitary  sewers  in  West  End  and  Cleveland  Ave. 
and  in  Division  St.  has  been  awarded  to  GEORGE  SER.\FINI, 
Binghamton,  at  $4065. 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
were  received  July  1  by  Douglas  Mathewson,  Borough  Pres., 
for  the  construction  of  sew'ers  and  appurtenances  in  Randall, 
Metcalf  and  Bronx  River  Ave.,  as  follows:  Anita  Construction 
Co.,  $91,S4S:  Rodgers  &  Haggerty.  $80,505:  H.  E.  Fox,  $120,127; 
Melrose  Construction  Co..  $109,294;  Joseph  L.  Sigretto,  $81,567: 
Hanover  Contracting  Co.,  $88,723;  Briggs  &  McLaughlin,  $95,- 
308:  Lawrence  Contracting  Co.,  $88,342;  D.  J.  Duffy,  $98,141; 
F.  B.  Smith,  $99,454;  Kingsbridge  Contracting  Co.,  $97,096: 
U.  S.  Drainage  &  Irrigation  Co.,  $63,931;  J.  S.  F.  Frazer  and 
V.  D.  Burchard,   $80,757. 

New  York,  N.  Y. —  (Borough  of  Bronx) — (Official) — Bids 
were  received  July  1  by  Douglas  Mathewson,  Borough  Pres.. 
for  the  construction  of  sewers  and  appurtenances  as  follows: 
(a)  in  Ravmond,  Olmstead  and  Benedict  Ave.,  (b)  in  Herschell 
St.  and  Butler  Plane;  S.  Amanna  &  Sullivan,  (a)  $11,866.  (b) 
$4308:  Marone  &  Burchard,    (a)   $12,294,    (b)    $5000;  A.  Mancini. 

(a)  $14,370,  (b)  $5770;  Briggs  &  McLaughlin,  (a)  $12,392.  (b) 
$5997;  Delson  Contracting  Co..  (a)  $11,628;  Anita  Construction 
Co.,   (a)   $10,689,   (b)   $7316;  Gasperini   &  De  Blasio,   (a)    $10,471, 

(b)  $5174;   Estates  Contracting  Co.,    (a)    $10,869;    D.   J.    Donlin, 

(a)  $11,652,  (b)  $4552;  Joseph  L.  Sigretto,  (a)  $12,014,  (b) 
$5107;  Hanover  Contracting  Co..    (a)   $11,854;  Dragonetti  Bros., 

(b)  $5000:  M.  DiMenna.  (b)  $4994:  Charles  E.  Farrell.  (b) 
$4622;  DeMinna  &  DeBalsio.  (b)  $4585;  Burnside  Contracting 
Co.,   (b)    $4592;   Knight  &   DiMissa,    (b)    $5000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
were  received  July  14  by  L.  H.  Pounds.  Borough  Pres.,  for 
installing  complete  the  mechanical  plant  at  the  26th  Ward 
Disposal  Works  at  Hendrix  .St.  and  Vandalia  Ave.,  as  follows: 
F.  J.  Eisinger.  $4873;  Adams  Britz  Co.,  $4971:  Stewart  &  Miller. 
$4747:  North  Eastern  Construction  Co.,  $4698;  Reiss  &  O'Dono- 
van,  $5880. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  were  received  July  15  by  Marcus  M.  Marks.  Borough 
Pres..  for  the  alteration  and  ii^nprovement  to  the  sewer  in 
32nd  St.  from  Broadway  to  Fifth  Ave.  from  P.  Reilly.  $13,361; 
D.  J.  Donlin.  $9894;  J.  J.  Haidewen.  $13,896;  Lawrence  Con- 
tracting Co..  $17,687;  Fitzgerald  &  Brennen,  $20,347;  P.  J. 
Kearns,   $7198;  Kingsbridge  Contracting  Co..   $9562. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m..  July  28.  by  Maurice  E.  (ionnoUy. 
Borough  Pres.,  for  the  construction  of  sewers  and  appurten- 
ances in  Cedar,  Briggs  (Park  St.).  Mvrtle,  Lantic  Ave.  and 
in   the   South   Side   of  Atlantic   Ave.,    Fourth   Ward. 

New  York,  N.  Y. —  (Borough  of  Richmond) — (Ofiicial) — Bids 
were  received  July  13  for  the  construction  of  temporary  sani- 
tary sewers  in  Kissel,  Castleton.  Henderson  Ave.,  and  in 
Brighton  Blvd.  from  J.  E.  Donovan,  -at  $26,609,  and  Joseph 
Johnson   Sons,   at   $20,907. 
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+PcrrysburB,  N.  Y. — The  contract  for  the  construction  of  a 
sewage-disposal  plant  has  been  awarded  to  GEORGE  W. 
MOORE.  Buffalo,  at  $5800.     Noted  June  10. 

+Koi-he»ter,  N.  Y. — The  Board  ot  Contract  and  Supplies 
has  awarded  the  contract  tor  the  construction  of  sewers  in 
Thurston,  Gardiner  and  West  St.  to  FRANK  LACHINSA,  at 
$17,3(i.'i.     Noted  Apr.   15. 

+S>racuse,  N.  Y. — (Official) — Bids  were  received  July  12 
for  the  construction  of  the  Huntley  Sewer  System  No.  2 
as  follows:  (a)  reinforced  concrete,  (b)  brick,  (c)  monolithic 
concrete,  J.  C.  SCHRADE,  Brooklyn,  (a)  $82,731  (awarded 
contract),  (b)  $117,657,  (c)  $104,714;  Mondo  Construction  Co., 
Syracuse,  (a)  $84,305;  Bonn  &  Marnell,  Syracuse,  (a)  $85,516; 
Prank  Georg-e,  White  Plains,  (a)  $85,921,  (b)  $101,802,  (c) 
$97,245;  Samuel  Bonn,  Syracuse,  (a)  $86,957;  F.  S.  Sposato, 
Syracuse,  (a)  $92,100,  (b)  $105,988,  (c)  103,327;  Grant,  Smith 
&  Co.  &  Locher,  Rome,  (a)  $92,165,  (b)  $118,651,  (c)  $103,276; 
Hookwav  Construction  Co.,  Syracuse,  (a)  $95,152;  Charles 
Ippolito,  Orange,  N.  J.,  (a)  $126,743,  (b)  $166,335,  (c)  $158,476. 
W.   Thomas  Wooley   is   City   Engr.      Noted   .luly   1. 

+.\vnIon,  SF.  J. — (OfBcial) — The  contract  for  the  construc- 
tion of  approximately  14,000  ft.  of  12-  to  20-in.  pipe  sewers 
has  been  awarded  to  SUTTON  &  CORSON,  Ocean  City.  Noted 
July   1. 

+Edee«ater,  IV.  J. — The  contract  for  the  construction  of 
sewer  outlet  No.  10  has  been  awarded  to  EDW.\RD  ENGLISH, 
Edgewater,  at   $36,678.      Noted   July   15. 

Hnckensack.  IV.  J. — Bids  will  be  received  until  8:30  p.m., 
July  26,  by  the  Borough  Council  for  the  construction  of  a 
sanitary  sewer  system  under  two  contracts,  Contract  A,  con- 
structing approximately  11  miles  of  8-  to  20-in.  lateral  and 
trunk  sewers,  Contract  B,  constructing  a  sewage-disposal 
plant  consisting  of  a  circular  two-story  settling  tank,  sludge 
beds  and  cast  iron  outlet  to  the  river.     Noted  Feb.  4. 

Neivark,  IV.  J. — Bids  will  be  received  July  29  by  the  city  for 
the  construction  of  the  Bound  Creek  and  Frelinghuysen  Ave. 
sewer.     M.  R.  Sherrerd  is  Engr. 

+OranKe,  N.  J. — The  Orange  City  Commission  has  awarded 
the  contract  for  the  construction  of  storm  sewers  in  Main 
St.  to  the  FUSCO  CONSTRUCTION  CO.,  at  $4100. 

+Phila<lelphia,  Penn. — The  contract  for  the  enlargement 
and  the  relocation  of  the  sewers  in  Buttonwood  St.  in  con- 
nection with  the  Broad  St.  Subway  work  has  been  awarded 
to  JOHN  McMEN.A-NY,  at  $17,500.     Noted  July  1. 

Govans,  Md. — Ezra  B.  Whitman,  Consult.  Engr.,  1319  Fidel- 
ity Bldg.,  Baltimore,  has  been  retained  by  the  Baltimore 
County  Commissioners  to  prepare  plans  for  the  construction 
of  a   sewer   system    for    Govans. 

Huntineton,  ^V.  Va. — Plans  are  being  prepared  by  John 
Sanborn,  City  Engr..  for  the  construction  of  sewers  in  the 
First  and  Second  Wards.     The  estimated  cost  is  $8000. 

AVarrenton,  N.  C. — Bids  will  be  received  until  Aug.  10  by 
the  city  for  the  construction  of  approximately  1  Vz  niiles  of 
8-  to  l'5-in.  pipe  sewers.  J.  W.  Allen  is  Mayor  and  Gilbert 
C.    White,    Charlotte,    is    Engr.      Noted    June    3. 

Hamburg?,  S.  C.^(North  Augusta  post  office) — The  city  con- 
templates holding  an  election  to  vote  on  the  question  of 
issuing  $30,000  in  bonds.  The  proceeds  will  be  used  for 
the   construction    of   a    sewer   system. 

Catersville,  Ga. —  (Official) — .4n  election  will  be  held  Aug. 
14  instead  of  July  17  as  was  noted  in  the  issue  of  July  1  to 
vote  on  the  question  of  issuing  $60,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  sewer  system.  W.  W. 
Daniel    is    City    Engr.      Noted    July    1. 

Greensboro,  Ga. — The  citizens  of  Greene  County  defeated 
a  bond  issue  of  $50,000,  the  proceeds  of  which  was  to  have 
been  used  for  the  construction  of  sewers  and  for  repairing 
bridges.     Noted  June  17. 

Savannah,  Ga. — .^n  election  will  be  held  Oct.  12  to  vote 
on  the  question  of  issuing  $400,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  storm  water  sewer 
system.      E.   R.    Conant    is    Engr.      Noted    July    1. 

St.  Petersburg,  Fla. — The  City  Commissioners  contemplate 
issuing  $146,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the   construction   of   sewers. 

GnlfpoTt,  Miss, — .\t  a  recent  election  the  citizens  defeated 
the  question  of  issuing  $5000  in  bonds.  The  proceeds  were  to 
have  l)een  used  for  the  construction  of  a  sanitary  sewer 
system.      Noted  May   20. 

Neshoba,  Miss. — See  item  under  "Water  Supply-Irrigation." 

Amite,  L.a. — Xavier  A.  Kramer,  Engr.,  Magnolia,  Miss.,  is 
preparing  a  report  on  the  construction  of  a  sewer  system  for 
Amite. 

Cleveland,  Tenn. — It  is  reported  that  bonds  for  $75,000  have 
been  sold.  The  proceeds  will  be  used  for  the  construction 
of  a  sewer  system.     Noted  June  24. 

+Meniphis,  Tenn. — The  contract  for  the  construction  of 
the  Bavou  Gayaso  outfall  sewer  from  the  North  Memphis 
pumping  station  to  the  mouth  of  the  Wolf  River  has  been 
awarded  to  the  KOEHLER  BROS.  FOWLER  CONSTRUCTION 
CO.,  Memphis,  at  $23,682. 

+BrenKter,  Ohio — The  contract  for  sewer  construction  has 
been  awarded  to  the  ROSS-COOK  ENGINEERING  CO.,  Akron, 
at  $9267.     Noted  July  1. 

Cheviot,  Ohio — (Cincinnati  post-office) — Bids  will  be  re- 
ceived until  noon,  July  2S,  by  Albert  J.  Reusing,  Clk.,  for  the 
construction  of  a  trunk  drain  in  Powells  Track  and  In  the 
Schlenker  and  Reubel  property. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July  27, 
by  Philip  Posdick,  Dir.  of  Pub.  Ser.,  for  the  construction  of 
sewers  in  Observatory  PI.,  Seegar  and  Waverly  Ave.  and  in 
Streng  St. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July 
30,  bv  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction 
of  sewers  in  Athens,  Dunlap,  Lossing,  Randolph  St.  and  in 
Broadwell,  Crescent,   Missouri   and   Duluth  Ave. 


Cincinnati,  Oliio — Henkel  &  Sullivan  submitted  a  bid  at 
$11,212  for  the  construction  of  sewers  in  Seitz,  Dorsey  and 
Goethe  St.   from  Sycamore   to  Alexander  St.      Noted  July  1. 

Cincinnati,  Ohio — Bids  were  received  July  12  by  the  Di- 
rector of  Public  Service  for  the  construction  of  the  Madison- 
ville  District  Sewer,  Contract  No.  3  as  follows:  (a)  brick, 
(b)  concrete,  (c)  reinforced-concrete,  (d)  segmental  block,  (e) 
vitrified  pipe  and  miscellaneous  quantities.  Engineers  Esti- 
mate, (a)  $13,960,  (b)  $13,960,  (c)  $13,960,  (d)  $13,960,  (e)  $54,- 
988:  Thomas  P.  Strack,  Cincinnati,  (c)  $17,661,  (d)  $17,661,  (e) 
$41,894;  Thomas  Maloney,  Cincinnati,  (a)  $14,320,  (d)  $14,320. 
<e)  $49,264;  Welling  &  Franz,  Cincinnati,  (d)  $13,450,  (e)  $51,- 
224;  Thurber  &  Browning.  Cincinnati,  (a)  $15,326,  (b)  $15,316, 
(d)   $13,641,    (e)   $50,251.     Noted  July  8. 

+  I.OHeHvillc.  Ohio — The  contract  has  been  awarded  to  the 
TURNER-OLSEN  CONTRACTING  CO..  Youngstown,  at  $6346 
for  the  construction  of  sewers  in  District  No.  2.  Noted  June  24. 

+  liidiannpnli.s,  Ind. — The  contract  for  the  construction  of 
sewiMs  ill  v^iiious  streets  has  been  awarded  to  the  COLUMBIA 
CON.STUUCTIO.N  CO. 

Indinii.'ipolis,  Ind. — The  lowest  bid  received  by  the  Board 
of  Pul)lic  Works  for  the  construction  of  the  overflow  sewer 
in  Maple  Rd.  was  that  of  the  Marion  County  Construction  C^o., 
Indianapolis,   at   $78,210. 

Detroit,  Mich. — The  Supreme  Court  has  approved  a  bond 
issue  of  $503,000,  the  proceeds  of  which  will  be  used  for  the 
construction  of  sewers. 

Aurora,  III. — The  City  Council  contemplates  the  construc- 
tion of  a  sewer  in  the  Arlington  Heights  addition  estimated 
to  cost  $13,000.     Myron  Tarble  is  City  Engr. 

+Ber«j-n,  111, — The  contract  for  the  construction  of  sewers 
in  Ogden  Ave.  and  other  streets  west  of  Oak  Park  Ave.  has 
been  awarded  to  CHARLES  M.  PORTER  CO.,  Chicago,  at 
$18,685.     Noted  May  13. 

+  Cicero,  HI. — The  contract  has  been  awarded  to  CHARLES 
M.  PORTER  CO.,  Chicago,  at  $4461,  for  the  construction  of 
sewers  in  West  15th  St.,  .South  61st  and  South  62nd  Ave. 
and    other   streets.      Noted    July    8. 

+Gibson  City,  III. — The  contract  for  sewer  construction  has 
been  awarded  to  HENRY  REES,  Quincy,  at  $33,422. 

Glencoe.  III. — Bids  will  be  received  until  8  p.m.,  Aug.  3  for 
the  construction  of  a  sanitary  sewer  system.  The  estimated 
cost  is  $5000.     Windes  &  Marsh,  Winnetka,  is  Engr. 

Joliet,  III. — Bids  will  be  received  about  Aug.  1  for  the  con- 
struction of  the  Third  Ward  sewer  system.  The  estimated 
cost   is   $69,470.      C.   O'Callahan   is  City    Engr.      Noted   Apr.   8. 

+Peoria,  III, —  (Official) — The  contract  for  the  construction 
of  the  South  End  Sewer,  East  Section,  has  been  awarded  to 
E.  R.  HARDING  CO.,  Racine,  at  $202,824.  Other  bids  were: 
J.  B.  Sheets,  Pittsburgh,  Penn.,  $208,353;  Foulkes  Construction 
Co.,  Terre  Haute,  Ind.,  $217,023;  Cedar  Rapids  Construction 
Co.,  Cedar  Rapids,  Iowa,  $221,983;  Public  Service  Construction 
Co.,  Omaha,  Neb.,  $251,332.     Noted  July  1. 

+.\lcoina.  Wis. — The  contract  has  been  awarded  to  GRAY- 
ROBINSON  CO.,  Manitowoc,  at  $6947,  for  the  construction  of  a 
sewer  in  Dodge  St. 

Beaver  Dam,  Wis. — Bids  will  be  received  until  7:30  p.m., 
Aug.  2,  by  the  Board  of  Public  Works  for  the  construction 
of  sewers  in  various  streets. 

Gre 
27,  by 
streets. 

+Kohler,  AVis. —  (Official) — The  contract  for  the  construc- 
tion of  sanitary  sewer  and  storm  drainage  systems  has  been 
awarded  to  E.  M.  SCHEFLOW,  Elgin,  111.,  at  $10,633.  Noted 
June   24. 

+Miln'aukee,  Wis. — The  Department  of  Public  Works  has 
awarded  contracts  for  sanitary  sewer  construction  to 
GEORGE  ZIMMERMAN.  Seventh  .A.ve.  sewer,  $7133,  Manitoba 
Ave.  sewer.  $2115.  First  Ave.  sewer,  $13,833,  Pennsylvania  Ave. 
sewer,  $2021,  and  Ninth  Ave.  sewer,   $1735. 

+Watertown,  Wis, —  (Official) — The  contract  for  the  con- 
struction of  a  sewer  in  Nashotah  St.  and  through  private 
property  to  the  river  has  been  awarded  to  E.  L.  BARTLETT, 
Watertown,  at   $6550.      Noted   July   15. 

West  Allis,  Wis. — Bids  will  be  received  until  noon,  Aug.  6, 
bv  the  Acting  Department  of  Public  Works  for  the  con- 
struction of  sewers  in  various  streets.  E.  G.  Orbert  is  City 
Engr. 

Clinton,  lona — Bids  will  be  received  early  in  Aug.  for  the 
construction  of  a  sewer  system  in  District  No.  3.  J.  G. 
Thome  is  City  Engr. 

Ogden,  Iowa — (Offlciall — Bids  will  be  received  about  Aug, 
24  by  D.  Sickler,  Mayor,  for  the  construction  of  a  sewer  system 
and  a  sewage-disposal  plant.  The  estimated  cost  is  $45,000. 
R.  B.  Reasoner,  Perry,  is  Engr.-in-Charge.      Noted  July  8. 

Primghar,  Iowa — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system.  Bruce,  Standeven  &  Boynton, 
430  Bee  Bldg.,   Omaha,  Neb.,   is  Engr. 

Breckenridse,  Minn. —  (Official) — At  a  recent  election  the 
citizens  defeated  the  question  of  issuing  $18,000  in  bonds. 
The  proceeds  were  to  be  used  for  the  construction  of  a 
sewer    system.      Noted    July   15. 

■fRochcstcr,  Minn. —  (Official) — The  contract  has  been 
awarded  to  W.  C.  FR.\SER,  St.  Paul,  at  $5728,  for  the  con- 
struction of  sewers      Noted  July  8. 

Sandstone,  Minn. — Bids  will  be  received  until  July  26  by 
C.  Rudsuhle,  Village  Recdr.,  for  the  construction  of  approxi- 
mately  9025   ft.   of  8-  and   6-in.    sewers. 

St.  Paul,  Minn. — Bids  will  be  received  until  10:30  a.m.,  July 
26,  bv  August  Hohenstein,  Pur.  Agt.,  for  the  construction  of 
storrn  and  sanitary  sewers  in  various  streets  to  be  included 
in  part  of  the  Snelling-Como  sewer  system.     Noted  June  3. 

Manhattan,  Kan. — Plans  are  being  prepared  for  the  con- 
struction sewers  in  Districts  Nos.  3,  4  and  5,  consisting  of  ap- 
proximately six  miles  of  sewers.  F.  Walters  is  City  Engr.  and 
C.    F.   Gist   is  City   Clk. 
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Mitchrll.    S.    D Bids    will    be    received    until    Aug.    2    by 

Thomas  Kastcott,  City  Audi-.,  for  the  construction  of  sewera  In 

variniis    streets. 

+('liotvaii,  Mont. —  (Ofllcial) — The  contract  for  the  construc- 
tion of  .-^MiiU.^rv  sowers  has  been  awarded  to  the  TWO  MIR- 
Al'I.I':  niN'CKETE  CORPORATION,  Kalispell,  at  $10,824.  Other 
bicLs  were:  F.  K.  Kvans.  Great  Falls,  $11,501:  G.  H.  Nash  & 
Co.,  Missoula,  $10,830:  Geo.  H.  Kemper,  Minot,  N.  D.,  $10,832; 
AVilsdii  &  Smith,  Great  Falls,  $11,819;  Lindstrom  &  Orcn, 
BilliiiKS,  $12,93G.     Noted  July  8. 

Wilinu.x,  Mont.' — Bids  will  be  received  until  July  26  for  the 
construction  of  a  sewer  system.  The  estimated  cost  is  $13,000. 
R.  Quamme  is  City  Clk.     Noted  June   3. 

St.   JoHoph,   Mo An   election    will   be   held   Sept.   7   to   vote 

on  the  quistion  of  issuing  $fi50,000  in  bonds.  The  proceeds 
will  be  used  for  the  extension  of  the  sewer  system.  Noted 
July  15. 

SprlnKflrld,  Mo An  election  will  be  held  Aug.  2  to  vote  on 

the  question  of  issuing  $.'>0,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  sewers  and  repairing  the  old 
sewers.      Noted    June    17. 

Anstln.  Tex. — The  City  Commission  has  appropriated  $5250 
for  the  purchase  of  a  site  for  the  construction  of  a  sewage- 
disposal   plant   estimated    to  cost   $75,000. 

Bceville,  Tex, — At  a  recent  election  the  citizens  voted  to 
issue  $15,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  approximately  26.000  ft.  of  sewer  extensions. 
Noted  June  24. 

Son  .\ntonio.  Tex. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $5(10.000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  storm  and  sanitary  sewers 
s>'stems. 

West,  Tex. — At  a  recent  election  the  citizens  voted  to  issue 
$12,000  in  bonds.  The  proceeds  will  be  used  for  the  construc- 
tion of  a  sewer  system.     Noted  June  24. 

MuNkoiree,  Okla. — The  City  Commissioners  contemplate 
the  construction  of  the  North  Mill  St.  sewer.  The  estimated 
cost   is   $23,000. 

Snnd  SprinjjT.s,  Okla. — Tlie  city  contemplates  the  construction 
of  approximately    IV2    niiles    of   main    sewers. 

Salt  Lake  City,  I'tah — (Official) — Bids  will  be  received  until 
Aug.  4  by  Karl  A.  Scheid.  City  Recdr.,  for  the  construction  of 
the  main  trunk  sewer.  The  estimated  cost  is  $300,000.  S.  Q. 
Cannon  is  City  Engr.     Noted  July  8. 

Port  Anseles,  AA'ash. — All  bids  received  for  the  construction 
of  the  Francis  St.  se'wcr  have  been  rejected.  New  bids  will 
be   received. 

Burns,  Ore. — The  City  Council  has  authorized  a  bond  issue 
of  $40,000,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  sewer  system.     H.  C.  Levins  is  Mayor. 

Portland,  Ore. — The  City  Council  contemplates  the  con- 
struction of  an  intercepting  trunk  sewer  in  South  Portland. 
The  estimated   cost  is   $16,000. 

Conipton,  Calif. — At  a  recent  election  the  citizens  voted  to 
issue  $70,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  a  municipal  sewer  system.  Olmsted  &  Gillen, 
Hollingsworth   BIdg.,   Los  Angeles,    is   Consult.    Engr. 

Los  Anceles,  Calif. — The  city  contemplates  the  construction 
of   sewers   in   various   streets. 

Sacramento,  Calif. — Bonds  for  $106,000  have  been  sold,  part 
of  the  proceeds  of  which  will  be  used  for  the  construction  of 
sewers. 

San  Bruno.  Calil. — See  item  under  "Streets  and  Roads." 

San  Francisco,  Calif. — The  Board  of  City  Supervisors  have 
appropriated  $65,000  for  the  construction  of  sewers  in  Fifth 
St.     Noted  June   3. 

San  Francisco,  Calif. — A.  L.  Meyerstein  contemplates  the 
construction  of  a  concrete  sewer  large  enough  to  be  a  part 
of  the  main  outlet  for  storm  sewers  through  his  residence 
north  of  Portola   Drive.      The  estimated   cost   is   $16,000. 

•fStockton,  Calif. — The  contract  for  the  construction  of 
lateral  and  branch  sewers  in  Sonoma,  Mendocino,  Mariposa 
and  Jlonterey  St.  has  been  awarded  to  W.  J.  TOBIN,  Oakland, 
at   $5587.      Noted  Apr.    29. 

Berlin,  Ont. — A  tentative  report  has  been  submitted  by 
■Willis  Chipman,  Toronto,  for  the  construction  of  a  new  septic 
tank,  extension  of  a  sewage-disposal  plant  and  additonal 
filtration  beds.     The  estimated  cost  is  $55,000. 

The  Narrows,  Man. — The  city  contemplates  the  construction 
of    sewer    and    water    works    systems.      The    estimated    cost    is 

$80,000.     H.  H.  Elliott  is  Clk. 

GARBAGE 

Glen  Ridce,  X.  J. — The  construction  of  a  garbage  disposal 
plant  is  under  consideration  by  the  Town  Council.  L.  H. 
Davey  is  interested. 

Xutley,  N.  J. — The  Board  of  Health  plans  to  install  an 
incinerator  for  the  disposal  of  refuse  and  garbage. 

I'nion,  N.  J. —  (TVeehawken  post  office) — Bids  were  received 
as  follows,  Julv  6.  bv  the  Town  Council  for  collecting  and 
removing  ashes   and   garbage:      (a)    one   year;    (b)    two   years; 

(c)  three  years:  (d)  four  years;  (e)  five  years:  Clinton  Con- 
tracting Co.,  (a)  $5400,  (b)  $11,200,  (c)  $17,400,  (d)  $24,000, 
(e)    $31,000;    Otto    Roman,    (a)    $5800,    (b)    $11,600,    (c)    $17,400, 

(d)  23,200,  (e)  $29,000;  Michael  Volpi,  (a)  $5500,  (b)  $11,000, 
(c)  $16,500,  (d)  $22,000,  (e)  $27,000;  John  Muller,  (a)  $4900. 
(b)  $9850,  (c)  $14,860,  (d)  $19,900.  (e)  $25,000;  Nicholas  Triano, 
(a)  $5800  for  each  year,  or  $29,000  for  five  years.     Noted  July  1. 

+AVcst  Hobokon,  N.  J. — Bids  were  received  as  follows,  June 
30,  for  removing  garbage  and  ashes  for  periods  of  one,  three 
and  five  years:  fa)  one  year:  (b)  three  years;  (c)  five  years: 
CLINTON  COXTR.ACTING  CO.,  'West  Hoboken.  (a)  $9000,  (b) 
$27,300,  (c)  $46.nno  (awarded  contract):  .A..  C.  Aschoff,  (a) 
$9500,  (b)  $30,500,  (c)  $52,500;  Michael  Volpi,  (a)  $9545,  (b) 
$28,725,  (c)  $48,995;  F.  D.  Amato,  (a)  $9825,  (b)  $29,100,  (c) 
$48,000:  Tonv  Capone,  (a)  $9985,  (b)  $29,555,  (c)  $49,925; 
P.  Peluso,   (a)    $11,000,   (b)   $34,934,   (c)    $60,981.     Noted  June  24. 


Farreli.  Penn. — At  a  recent  election  the  citizens  voted  In 
favor  of  issuing  bonds  for  $50,000,  part  of  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  garbage  incin- 
eratoi". 

-^Detroit,  Mich. — Bids  were  received  June  24  by  the  Depart- 
ment of  Public  Work.s  for  constructing  a  garbage  reduction 
plant  as  follows:  F.  H.  Goddard,  Inc..  Detroit,  $180,788;  H.  L. 
Van  der  Horst,  Kalamazoo,  $184,000;  George  D.  Nutt  Co., 
$185,740;  C.  A.  Fuller  Co.,  $180,433;  John  H.  Parker  Co.,  $194,- 
877;   Corrick   Bros.,   $201,000.      Noted   June   3. 

KInKNton,  Ont. — An  incinerator  will  be  constructed.  Bonds 
for  $7000  have  been  voted  for  this  purpose.  R.  J.  McClelland 
is  Engr.     Noted  Feb.  4. 

STREETS    AND    ROADS 

+BoHton,  MnsN. — The  contract  for  constructing  8000  lin.ft. 
of  state  road  in  Amherst  has  been  awarded  to  the  LANE 
CONSTRUCTION    CO.,    Quincy,    at    $19,455. 

Boston.  Mass. — Bids  will  be  received  until  July  27  by  the 
State  Highway  Commission  for  the  construction  of  4600  lin.ft. 
of  road  in  Andover.  Arthur  W.  Dean,  15  Ashburton  PI.,  is 
Chf.   Engr. 

+BoMton,  MnHH. — The  contract  for  building  a  bituminous 
macadam  roadway  in  Pelton  St.  from  Park  St.  to  West  Rox- 
burv  Parkway,  West  Roxbury,  has  been  awarded  to  the 
CHARLi':S    J.    JACOBS    CO. 

+Boston,  Mass. — The  contract  for  paving  Lingard  St.  from 
Magnolia  to  Hartford  St.,  Dorchester,  with  bitulithic  has 
been   awarded   to  JAMES   DOHERTY,  at   $4731. 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
July  23,  by  E.  F.  Murphy,  Comr.  Pub.  Wks.,  for  improving 
Poplar  St.  from  Sycamore  St.  to  Brown  Ave.  and  Hilburn  St. 
-t^Holyoke,  Mass. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  23,  by  the  Board  of  Public  Works  for  approxi- 
mately  1500   sq.yd.    of  prepared   wooden    paving   blocks. 

A\  hatelv,  Mass. — Bids  will  be  received  until  July  23  by  the 
Board  of  Selectmen  for  constructing  3300  lin.ft.  of  macadam 
road.     M.  L.  Crafts  is  Chn.  of  Selectmen. 

+Hartford.  Conn, — Contracts  for  state  road  work  have 
been  awarded  bv  the  State  Highway  Commissioner  as  fol- 
lows: Glastonbury  Township,  about  6500  lin.ft.  2-in.  bitu- 
minous macadam  on  the  Hartford-New  London  Turnpike,  to 
A.  E.  DOUGLASS,  Glastonbury,  at  $8289.  Bethel  Township, 
about  6315  lin.ft.  gravel  on  the  Bridgeport-Newton  Turnpike, 
to  the  KELLOGG  &  GREGORY  CO.,  Danbury,  at  $8803.  Can- 
terbury Township,  about  5100  lin.ft.  native  stone  and  1995 
lin.ft.  native  stone  resurfacing  on  the  Westminster  Rd..  to 
the  GOODMAN  &  TRUMBULL  CO.,  Litchfield,  at  $8153. 
Sprague  Township,  about  1630  lin.ft.  gravel  on  the  Versailles 
Rd..  to  FRANK  A.  WILCOX,  Norwich,  at  $1094.  Noted  July 
1  and  15. 

•  Meriden,  Conn. —  (Official) — Bids  will  be  received  until  8 
p.m.,  July  27.  bv  the  Board  of  Public  Works  for  paving  Han- 
over St.   with   wood  block   and   reinforced-concrete   pavements. 

+Providence,  R.  I. —  (Official) — Contracts  for  paving  Foun- 
tain and  Empire  St.  with  wood  block  have  been  awarded  to 
the  FRANKLIN  CONTRACTING  CO.,  52  Vandervilt  Ave.,  New 
York,   at   $11,398   and   $16,465   respectively.      Noted   July   8. 

+*41bany,  IV.  Y. —  (Official) — Bids  were  received  July  15 
by  the  State  Highway  Commissioner  for  constructing  roads  in 
various  counties  as  follows:  _„„„ 

Road  No.  1240,  Broome  County,  0.9  mile.  FITCH  &  DOUG- 
LAS, Rochester,  $43,212  (awarded  contract):  Frank  Stento, 
Binghamton,  $43,870:  Tyne  &  Willey.  Binghamton.  $45,095: 
William  C.  Evans,  Ambler,  Penn.,  $45,101;  George  Serofini  and 
M.   Barber,  Binghamt^  1,   $46,970.  „,,,„„.„ 

Road  No.  5265-A,  Cattaraugus  County,  0.93  mile.  THOMAS 
FITZGERALD  CO..  Fredonla,  $47,994  (awarded  contract):  H. 
E  Bunce.  Olean,  $51,056:  South  Shore  Construction  Co.,  Inc., 
Erie,  Penn.,  $52,329;  William  C.  Evans,  Ambler,  Penn.,  $52,359; 
C.  H.  Kaumeir,  Buffalo,  $56,288.  ^  .,  ^^,^, 

Road  No.  1012-A,  Chautauqua  County,  1.51  miles.  DUN- 
KIRK CONSTRUCTION  CO.,  Dunkirk,  $19,760  (awarded  con- 
tract): Woolsey  Construction  Co.,  Poughkeepsie,  Penn.,  $19,- 
8,^0-  William  C.  Evans.  Ambler,  Penn..  $20,592;  Shaw  &  Lakin, 
Jamestown,  $20,744;  South  Shore  Construction  Co.  Inc.,  Erie, 
Penn.,    $21,227;    O.    M.    Severson,    Erie.    Penn.,    $21,622. 

Road  No.  1296,  Chautauqua  County,  0.77  mile.  WILLIAM 
C  EVANS.  Ambler,  Penn..  $11,982  (awarded  contract);  Dun- 
kirk Construction  Co.,  Dunkirk,  $11,996;  Elmer  M.  Love  & 
Sons,    Corry,    Penn.,    $12,144.  „  ,.        .,  t^tt^t   t- 

Road  No.  1297,  Chautauqua  County,  3.5a  miles.  JOHN  F. 
DOLAN  CONTRACTING  CO.,  New  York,  $72,537  (awarded  con- 
tract); William  C.  Evans,  Ambler,  Penn..  $73,814;  Dunkirk  Con- 
struction Co.,  Dunkirk,  $74,154;  O.  M.  Severson,  Erie,  Penn., 
$74,416;  South  Shore  Construction  Co.  Inc.,  Erie,  Penn.,  $75,- 
951 

Road  No.  1298.  Chautauqua  County,  0.93  mile.  WILLIAM 
C  EVANS.  Ambler.  Penn..  $21,875  (awarded  contract);  Dun- 
kirk Construction  Co.,  Dunkirk,  $21,943;  O.  M.  Severson,  Erie, 
Penn.,  $22,167;  South  Shore  Construction  Co.  Inc.,  Erie,  Penn., 
$22,752;  Shaw   &  Lakin,   Jamestown,   Penn.,    $23,034. 

Road  No.  5566,  Cortland  County,  0.23  mile.  S.  P.  HULL, 
Cortland,  $2318  (awarded  contract);  Richard  Hopkins,  Troy, 
N.    Y.,    $2498. 

Road  No.  1289,  Erie  County,  0.34  mile.  Busch  &  Percival, 
Buffalo,  $16,601;  Rich  Construction  Co.,  Inc.,  East  Aurora, 
$17,627.     Award  withheld. 

Road  No.  5550,  Erie  County.  0.59  mile.  Busch  &  Percival. 
Buffalo,  $28,459:  William  C.  Evans,  Ambler,  Penn.,  $28,789: 
Rich  Construction  Co.,  Inc.,  East  Aurora,  $30,230.  Award 
withheld. 

Road  No.  619,  Fulton  Countv,  2.12  miles.  BRADT-OL- 
TARSH  CONSTRUCTION  CO.  INC..  New  York,  $20,237  (award- 
ed   contract);    Clarence   Welsh   &    Co.,   Gloversville,    $20,264. 

Road  No.  1290,  Monroe  County,  1.53  miles.  THOMAS 
GRADY,  Rochester,  $15,679  (awarded  contract):  Newport  Con- 
struction Co..  Herkimer.  $16,284;  Monroe  Roads  Co.,  Pittsford, 
$16,436:  Ribstein-Holter  Co.  Inc.,  Rochester,  $16,578;  Morrisson 
&   (3uinn.    Rochester,    $16,717;    Chambers   ct    Barnes,    Rochester. 

Road  No.  511,  Montgomery  County,  3.81  miles.  DALE  EN- 
GINEERING CO.,  Utica,  $31,869  (awarded  contract);  Semper 
Bros..  Watertown,  $32,310;  Brady-Oltarsh  Construction  Co. 
Inc..   New  York,   $33,010;   Newport  Construction   Co.,   Herkimer, 
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?33,3S0;  D.  I.  Snell  &  Co.,  Canajoharie,  $33,537;  Fort  Schuyler 
Construction  Co.  Inc.,  Oneida,   $35,063. 

Koad  No.  5280,  Nassau  County.,  1.57  miles.  ULRICH  & 
PERSICANB.  Brooklyn,  $24,035  (awarded  contract);  West- 
chester-Dutchess Corporation,  Mt.  Vernon.  $24,208;  Nordone  & 
Pctrillo,  Mt.  Vernon.  $24,762;  R.  T.  Eggleston,  Yonkers,  $25,- 
811;  John  L.  Hayes  Construction  Co.,  Yonkers,  $25,907;  Gif- 
ford  Construction  Co.,  Jamaica,  $26,429;  Thomas  F.  Tuohy, 
Flushing,  $26,470;  Murray  &  Gardner,  Center  Moriches,  $26,- 
809;  Uelmar  Contracting  Co.  Inc.,  Troy,  $26,938. 

Road  No.  1209,  Onondaga  County,  0.27  mile.  MONODO  CON- 
STRUCTION CO.,  Syracuse,  $12,654  (awarded  contract);  C.  T. 
Hookwav  Construction  Co.,  Syracuse,  $12,660;  John  Davin, 
Syracuse.  $12,944;  M.  J.  Gleason  &  Co.,  Syracuse,  $13,156;  J.  J. 
Cashin.  Fayetteville,  $13,426;  Samuel  Bonn,  Syracuse,  $13,428; 
.Sullivan  Construction  Co.,  Syracuse,  $13,831;  William  H.  Ring 
Contracting  Co.,   Ogdensburgh.    $14,338. 

Road  No.  1294.  Ontario  County,  1.38.  CHAMBERS  & 
B.\RNKS,  Rochester,  $14,520  (awarded  contract);  Ribstein- 
Holter  Co.  Inc.,  Rochester,  $15,140;  J.  W.  Brennan  Construc- 
tion Co.  Inc..  Geneva,  $15,333;  Ontario  Roads  Co.,  Manchester, 
$15,610;   Thomas   F.   Murray,   I^e  Roy,    $16,292. 

Road  No.  1302,  Otsego  County,  12,66  miles.  J.  A.  CULKIN, 
Oswego,  $130,509  (awai'ded  contract);  Ruddv-Saunders  Con- 
struction Co.  Inc.,  Troy,  $132,741;  Peter  F.  Connolly  Co., 
Horseheads,  $133,067;  Weed  &  Walsh,  Mechanicsville,  $133,734; 
D.  L.  Anderson,  Albany,  $134,797;  Richard  Hopkins,  Troy, 
$135,821;  Brady-Oltarsh  Construction  Co.,  Inc.,  New  York, 
$139,548;   Conroy   &  Nixdorf,  Oneida,   $147,689. 

Road  No.  1  1303.  Otsego  County,  2.52  miles.  ALONZO 
SCHAUPP,  Guilderland,  $19,982  (awarded  contract);  Newport 
Construction  Co.,  Herkimer,  $21,275;  Weed  &  Walsh,  Mechan- 
icsville. $22,049;  John  H.  Gordon,  Albany,  $22,186;  I'addel- 
ford  &  King,  Sherburne,  $22,420;  F.  P.  Meckes.  Long  Pond, 
Penn.,  $22,802;  Richard  Hopkins,  Troy,  $22,958;  Dale  Engineer- 
ing Co..  Utica,  $23,341;  John  A.  Jova  Inc.,  Newburgh.  $23,412; 
Fort  Schuyler  Construction  Co.,  Inc.,  Oneida.  $23,903;  Brady- 
Oltarsh  Co'nstruction  Co.  Inc.,  New  York,  $23,933. 

Road  No.  1295,  Rockland  County,  2.95  miles.  BRADY- 
OLTARSH  CONSTRUCTION  CO.  INC.,  New  York,  $38,135 
(awarded  contract);  Ruddy-Saunders  Construction  Co.,  Troy, 
$39,914;  John  A.  Jova,  Inc..  Newburgh,  $40,279;  William  F.  Mc- 
Cabe  Contracting  Co.  Inc..  White  Plains.  $40,326;  E.  T.  Eggles- 
ton, Yonkers,  $40,398;  John  L.  Hayes  Construction  Co.,  Yonk- 
ers, $40,751;  Utility  Construction  Co.  Inc.,  New  Brunswick, 
N.    J.,    $48,107. 

Road  No.  5537,  Steuben  County,  1.72  miles.  KENNEDY 
CONSTRtTCTION  CO.,  Albany,  $29,880  (awarded  contract); 
Frank  Malone.  Syracuse.  $30,964;  Greenfield  Construction  Co., 
Hornell,  $30,995;  William  C.  Evans,  Ambler,  Penn.,  $31,607; 
Sullivan  Construction  Co..  Syracuse,  $32,168;  Chambers  & 
Barnes,   Rochester,    $32,603;  C.  F.  McGuire.   Hornell,   $32,920. 

Road  No.  1291,  Suffolk  County..  3.25  miles.  NORDONE  & 
PETRILLO,  Mt.  Vernon,  $39,879  (awarded  contract);  West- 
chester-Dutchess Corporation,  Mt.  Vernon.  $41,544;  Brady-Ol- 
tarsh Construction  Co.  Inc.,  New  York,  $42,025;  John  L.  Hayes 
Construction  Co.,  Yonkers,  $42,530;  Municipal  Asphalt  Cor- 
poration, New  York,  $42,670;  E.  T.  Eggleston,  Yonkers,  $43,732; 
Murray  &  Gardner,  Center  Moriches.  $43,754;  Belmar  Con- 
tracting Co.,  Inc.,  Troy,  $45,172;  James  J.  Gallagher,  Brooklyn, 
$45,347;  Rosenthal  Engineering  &  Contracting  Co.,  Inc.,  Brook- 
lyn, $52,780, 

Road  No.  5570.  Ulster  County,  2.97  miles.  FRANK  SAL- 
VOUCCI,  West  Hurley,  $29,214  (awarded  contract);  Marks 
Kearney,  Hudson,  $31,139;  Henry  Clinton,  Poughkeepsie,  $31,- 
870;  Ruddv-Saunders  Construction  Co.,  Troy,  $32,755;  John 
P.  Gallagher.  Kingston,  $32,905;  S.  V.  Van  Wagonen,  Inc., 
Roundout,  $33,191;  George  McEvoy.  Creek  Locks,  $34,148;  Wil- 
liam G.  Fox.  Saratoga  Springs,  $35,237;  Conroy  Bros.  &  Ken- 
nedy, Eddyville,  $35,254;  Blankfield  &  Donovan,  Kingston, 
$36,711;  Brady-Oltarsh  Construction  Co.  Inc.,  New  York.  $36,- 
876;  De  Graaf  &  Hogeboom,  Kingston,  $37,244;  Winston  &  Co., 
Brown  Station,   $37,511. 

Road  No.  1228,  Warren  County.  5.13  miles.  Kingsbury  Con- 
struction Co..  Hudson  Falls,  $69,583;  D,  L.  ANDERSON,  Albany, 
$69,707  (awarded  contract);  John  H.  Gordon,  Albany,  $69,852; 
Bradv-Oltarsh  Construction  Co.  Inc.,  New  York.  $71,420;  Kel- 
logg &  Bovnton.  Keesville,  $74,460;  Ca!sar  A.  Rossi,  Horicon, 
$74.S2S;  William  G.  Fox,  Saratoga  Springs,  $75,091;  Joseph 
McCorniick,    Ea.st    Providence,    R.    I.,    $75,128. 

+*All>iinv,  N.  Y. —  (Offlcial) — Bids  were  received  July  15  by 
the  State  Tni--bway  Commissioner  for  repaying  highways  in 
various  counties  as  follows; 

Repair  Contract  No.  812,  Road  No.  125.  Road  No.  174, 
Broome  County,  3.67  miles.  LANE  CONSTRUCTION  COR- 
PORATION, Meriden,  Conn.,  $33,292  (awarded  contract); 
Charles  E.  Hanev,  Camillus,  $33,415;  Ruddy-Saunders  Con- 
struction Co.,  Trov,  $34,596;  W.  C.  Evans,  Ambler,  Penn., 
$36,969. 

Repair  Contract  No.  810.  Road  No.  294,  Monroe  County, 
2.92  miles.  DODGE  CONSTRUCTION  CO.  INC.,  Rochester, 
$12,591  (awarded  contract);  Monroe  Roads  Co..  Pittsford.  $12,- 
828;  Ribstein-Holter  Co.  Inc..  Rochester.  $12,859;  I.  M.  Luding- 
ton  Sons,  Inc.,  Rochester,  $13,168;  Thomas  Grady,  Rochester, 
$13,625. 

Repair  Contract  No.  811,  Road  No.  172,  Monroe  County, 
0.67  mile.  FLOWER  CITY  CONTRACTING  CO.,  Rochester, 
$14,828  (awarded  contract);  Dodge  Construction  Co..  Roch- 
ester. $14,841;  Whitmore-Rauber  &  Vicinius,  Rochester,  $14.- 
895;  Ribstein-Holter  Co.  Inc.,  Rochester,  $15,204. 

Repair  Contract  No.  4S9.  Road  No.  63,  Road  No.  79,  Monroe 
County,  1.52  miles.  UNION  PAVING  CO..  Schenectady,  $15,074 
(awarded  contract);  Langan  Construction  Corporation,  Al- 
bany, $15,317;  Whitmore-Rauber  &  Vincinius.  Rochester,  $18.- 
195;  Peter  F.  Connolly  Co..  Horseheads,  $18,648;  Ribstein- 
Holter  Co.  Inc.,   Rochester,   $20,873.     Noted  June  24. 

+'*^.\ll>any,  ST.  Y. —  (Official) — Bids  were  received  July  13, 
by  the  State  Highway  Commissioner  for  constructing  roads  in 
various   counties   as   follows: 

Road  No.  5565,  Chenango  County,  7.78  miles.  FRED  E. 
GROSS  &  .SONS,  Yonker.s,  $85,290  (awarded  contract);  T.  H. 
Gill  Co.,  Ringhamton,  $86,184;  Paddelford  &  King,  Sherburne, 
$86,547;  Weed  &  Walsh.  Mechanicsville,  $87,896;  George  P. 
Child,  Albany,  $88,502;  Lane  Construction  Corporation,  Meri- 
den, Conn.,  $89,271;  Ruddv-Saunders  Construction  Co..  Troy, 
$89,842;  Semper  Bros.,  Watertown,  $90,469;  Conroy  &  Nixdorf, 
Oneida.  $91,396;  Joseph  McCormick,  East  Providence,  R.  I., 
$92,867. 


Road  No.  5568,  Chenango  County,  4.02  miles.  PADDEL- 
FORD &  KING.  Sherburne,  $46,693  (awarded  contract);  New- 
port Construction  Co..  Herkimer.  $47,965;  Greenfield  Con- 
struction Co..  Hornell,  $48,572;  Joseph  McCormick,  East  Provi- 
dence, R.  I.     $51,714. 

Road  No.  1225,  Jefferson  County,  2.86  miles.  JOSEPH 
Mccormick,  East  Providence,  R.  I,,  $17,830  (awarded  con- 
tract). 

Road  No.  1226.  Jefferson  County.  2.40  miles.  JOSEPH  Mc- 
CORMICK,  East  Providence,  R.  I..  $15,621    (awarded  contract). 

Road  No.  1299  Lewis  County,  2  miles.  SPELLMAN- 
OLIVBR  CO..  Chateaugay,  $18,646  (awarded  contract) ;  Thomas 
Grady,    Rochester,    $19,416. 

Road  No.  1300,  Lewis  County,  8.82  miles.  FRED  E.  GROSS 
&  SON,  Yonkers,  $76,244  (awarded  contract);  J.  A.  Culkin, 
Oswego,  $81,385;  Brady-Oltarsh  Construction  Co.,  Inc.,  New 
York,  $84,545;  J.  G.  Hayes  Co.  Inc.,  Rome,  $86,361;  C.  S.  Math- 
usa,  Albany,  $87,145;  J.  H.  Weidman,  Syracuse,  $87,855;  Thomas 
Grady,   Rochester,    $88,328;   James  E.   Martin,   Utica,    $94,118. 

Road  No.  1301,  Lewis  County,  1.27  miles.  HARRY  W. 
ROBERTS  &  CO.,  Utica,  $32,398  (awarded  contract);  R.  D. 
Cooper,    Little    Falls,    $34,235. 

Road  No.  410,  Montgomery  County.  7.10  miles.  JAMBS 
ANDERSON,  Menands,  $70,465  (awarded  contract);  Bradv-Ol- 
tarsh Construction  Co.  Inc.,  New  York.  $71,965;  Conroy  &  Nix- 
dorf,   Oneida,    $76,328;    James    E.    Martin.    Utica,    $81,144. 

Road  No.  1265,  St.  Lawrence  County,  5.50  miles.  FRED  E. 
GROSS  &  SON,  Yonkers.  $48,961  (awarded  contract);  Thomas 
Grady,  Rochester,  $51,882;  Henry  P.  Burgard  Co..  Buffalo,  $51,- 
948;  E.  T.  Eggleston,  Yonkers,  $51,949;  Ross-Hallenbeck  Con- 
struction Co..  Copenhagen,  $54,328;  L.  S.  Derosia,  Massena, 
$57  209 

Road  No.  5569,  Schoharie  County,  4.79  miles.  DEGRAAF 
&  HOGEBOOM,  Kingston,  $47,980  (awarded  contract); 
Weed  &  Walsh,  Mechanicsville,  $48,243;  S.  V.  Van  Wagonen, 
Inc.,  Rondout,  $48,612;  Ruddy-Saunders  Construction  Co.,  Troy, 
$48,842;  George  F.  Child,  Albany,  $50,068;  C.  S.  Mathusa.  Al- 
bany. $51,010;  Bradv-Oltarsh  Construction  Co.  Inc.,  New  York, 
$51,979;  George  Holler,  Albany,  $53,339;  Lane  Construction 
Corporation,  Meriden,  Conn,,  $54,160;  John  A.  Jova,  Inc.,  New- 
burgh,   $54,441. 

Road  No.  5557,  Schuyler  County,  6.03  miles.  JAMES  T. 
MOORE.  Elmira,  $61,507  (awarded  contract);  J.  W.  Brennan 
Construction  Co.  Inc.,  Geneva,  $61,954;  Sullivan  Construction 
Co.,  Syracuse,  $62,425;  Atlanta  Construction  Co,,  Atlanta,  $63,- 
828;  John  W.  Gurnett,  Watkins.  $64,577;  Richard  Hopkins, 
Troy,  $64,854;  Peter  F.  Connolly  Co.,  Horseheads,  $64,871;  John 
H.  Gordon,  Albany,  $65,001;  Brady-Oltarsh  Construction  Co., 
Inc.,  New  York,  $65,732;  Lane  Construction  Corporation,  Meri- 
den, Conn.,   $69,502. 

Road  No.  1232,  Schuyler  County,  1.11  miles.  FRANK  M.4.- 
LONE,  Syracuse,  $26,157  (awarded  contract);  J.  W.  Brennan 
Construction  Co.  Inc.,  Geneva,  $26,533;  Peter  F.  Connolly  Co., 
Horseheads,   $27,105;  John  R.   Burchill,  Syracuse,   $28,123. 

Road  No.  1102,  Steuben  County,  9.09  miles.  ATLANTA 
CONSTRUCTION  CO.,  Atlanta,  $77,710  (awarded  contract); 
Sullivan  Construction  Co,.  Syracuse.  $81,202;  Richard  Hopkins, 
Troy,  $83,331;  Dale  Engineering  Co.,  Utica,  $83,679;  John  R. 
Burchill,  Syracuse.  $84,229;  Thomas  Hucknall,  Albion,  $83,882; 
John  H,  Gordon,  Albany,  $85,918;  Brady-Oltarsh  Construction 
Co.,  Inc.,  New  York  City,  $87,435;  John  Johnson  Construction 
C<x,  Buffalo,   $88,474. 

Road  No.  1292,  Steuben  County.  3.42  miles.  J.  G.  HAYES 
CO.,  INC.,  Rome,  $34,178  (awarded  contract);  Dale  Engine  Co., 
Inc..  Utica,  $34,566;  Thomas  Grady,  Rochester,  $34,946;  Atlanta 
Construction  Co.,  Atlanta,  $34,964;  Sullivan  Construction  Co., 
Syracuse,  $35,297;  Frank  Malone,  Syracuse,  $36,377;  Richard 
Hopkins,  Trov,  $37,499;  Bison  City  Engineering  &  Contracting 
Co.,  Buffalo,  $38,019. 

Road  No.  5564.  Steuben  County,  7.31  miles.  DALE  ENGI- 
NEERING CO.,  Utica,  $59,744  (awarded  contract);  Kennedy 
Construction  Co.,  Albany,  $61,974;  Atlanta  Construction  Co., 
Atlanta,  $65,125;  P.  H.  Murray,  Rochester,  $65,859;  J.  G.  Hayes 
&  Co.  Inc.,  Rome.  $66,029;  Sullivan  Construction  Co..  Syracuse, 
$67,756;  John  H.  Gordon,  Albany,  $67,928;  Peter  F.  Conley  Co., 
Horseheads,  $68,067;  John  C.  Bradley,  Corning.  $68,759;  Fred 
E.  Gross  &  Sons,  Yonkers,  $69,405;  James  T.  Moore,  Elmira, 
$70,501. 

Road  No.  5457-A.  Sullivan  County,  0.72  mile.  JOHN  A. 
JOVA,  INC.,  Newburgh,  $12,266  (awarded  contract);  John  J. 
Keating,  Monticello,  $12,672;  Jackson  Bros..  Cuddebackville, 
$12,964. 

Road  No.  5567.  Tompkins  County.  3.04  miles.  JOHN  R. 
BITRCHILL,  Syracuse,  $28,872  (awarded  contract);  Frank  Ma- 
lone, Syracuse,  $29,104;  Sullivan  Construction  Co.,  Syracuse, 
$29,779;"  Brady-Oltarsh  Construction  Co.  Inc..  New  York,  $30,- 
643;  Patrick  D.  Conlev,  Ithaca.  $31,183;  F.  P.  Meckes,  Long 
Pond,  Penn..  $31,313:  Richard  Hopkins,  Troy,  $31,442;  Juniata 
Co..   Philadelphia,    Penn.,    $31,997. 

Road  No.  5571.  Westchester,  County,  4.32  miles.  FAGNANI 
&  MARRA,  Tuckahoe.  $49,822  (awarded  contract):  Fred  B. 
Gross  &  Sons,  Yonkers,  $52,430;  John  L.  Hayes  Construction 
Co.,  Yonkers,  $53,620:  Westchester-Dutchess  Corporation,  Mt. 
Vernon,  $53,846;  White  &  Colligan,  Purchase,  $55,516;  Harris- 
Rose  Construction  Corporation.  New  York.  $56,509;  Brady-Ol- 
tarsh Construction  Co.,  Inc.,  New  York,  $56,607;  E.  T.  Ekkles- 
ton  Yonkers,  $56,956;  William  F.  McCabe  Contracting  Cor- 
poration, Inc.,  White  Plains,  $57,875;  Nordone  &  Petrillo,  Mt. 
Vernon,  $58,345;  Frank  G.  Fowler  Construction  Co.,  Mt.  Kisco, 
$58,498. 

Road  No.  1088,  Wyoming  County,  1.53  miles.  FRANK  M. 
FOOTE  Arcade,  $24,932  (awarded  contract);  John  Johnson 
Construction    Co.,    Buffalo,    $25,172.  „„„^    „ 

Road  No.  1267.  Wyoming  County.  6.99  miles.  FRED  B. 
GROSS  &  SONS,  Yonkers,  $67,390    (awarded  contract). 

•  Albany,  IT.  Y. —  (Official) — Bids  were  received  July  13  by 
the  State  Highway  Commission,  Lancaster  St.,  Albany,  for 
the  repair  of  highways  by  state  aid  as  follows: 

Repair  Contract  No.  556.  Road  No.  216.  Delaware  County, 
0  95  mile.  SCHUNNEMUNK  CONSTRUCTION  CO..  Highland 
Mills.  $7901  (awarded  contract);  DeGraafe  &  Hogeboom,  Inc., 
Kingston,   $10,236. 

Repair  Contract  No.  809,  Road  No.  334,  Ontario  County.  1.69 
mile,  HARRY  W.  ROBERTS  CO.,  Utica,  $17,170  (awarded 
contract);  Lane  Construction  Corporation,  Meriden,  Conn., 
$18,830;  Langan  Construction  Corporation,  Albany.  $18,885; 
J.   W.  Brennan  Construction  Co.,   Inc.,    Geneva,   $19,467;   Union 
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Pavinp  Co.,  Schenectady,  $20.7'15;  Federal  Asphalt  Corpora- 
tion,   New    York,    $22,027. 

Repair  Contract  No.  Si;!,  Road  No.  5111  and  5112,  Suffolk 
Countv,  4. OS  miles.  WII,1,I.\M  DOYLE,  Saucertlcs,  $17,787 
(awarded  contract);  Muni,  ipal  .\sphalt  Co.,  New  York,  $19.- 
967:  liarker-Honner  Co.,  Inc..  Xew  York,  $20,405;  Frank  Nor- 
done.  Mt,  Vernon,  $21.1Sti;  .John  J.  Guinan  Contracting-  Co., 
Brookl.vn.    $22,096.      Note<l   June    24. 

+  llntnvtn,  \.  Y, — A  contract  for  paving:  Tracy,  Dellinser 
and  \'ernon  Ave.  and  Klin  St.  has  been  awarded  to  THOMAS 
HOL.MIAN,    Rochester,   at   $53,156.     Noted  July   1. 

•f  liiiiKlinmton,  X.  Y. — The  contract  for  paving  Beethoven 
St.  has  been  awarded  to  WARREN  BROS.,  at  $2.28  per  sq.yd. 

New  York,  X.  Y. —  (Borouprh  of  Bronx)  — (Official)— Bids 
were  received  by  Douelas  Mathewson.  HoroUf^h  Pros.,  for 
improvine;  (a)  Rosewood  St.  from  Bronx  Blvd.  to  White  Plains 
Ave.,  (li)  Glover  St,  from  Castle  Hill  to  Westchester  Ave.,  (c) 
HoUanil  Ave.  from  Baker  to  Hunt  Ave.,  (d)  East  174th  St. 
from  Bryant  to  Boone  Ave.,  (e)  Albany  Crescent  from  Bailey 
Ave.  south  of  West  231st  St,  to  Bailey  Ave,  to  West  233rd  St,, 
as  follows:  Harris-Rose  Construction  Co.,  (a)  $6039;  H,  F, 
Breen,  (a)  $5847:  J,  Di  Menna,  (a)  $5511,  (b)  $9275,  (c)  $15,500; 
Burnside  Contracting  Co,,  (a)  $6035,  (b)  $9322,  (c)  $15,860; 
M,  Maher,  (a)  $6035:  M.  l>i  Menna.  (a)  $5890;  Delson  Contract- 
ing Co,,  (a)  $6038,  (b)  $10,379,  (c)  $15,067;  Sparara  Contracting 
Co,,  (a)  $6172;  S,  Amanna  &  Sullivan,  (a)  $6065,  (c)  $17,074; 
Di  Menna  &  De  Blasio,  (a)  $5666,  (b)  $10,050.  (c)  $15,851; 
J.  F.  Calahan,  (b)  $9586;  D.  J.  Duffv,  (c)  $19,683;  Barber 
Asphalt  Co.,  (d)  $4195,  (e)  $6324;  Municipal  Asphalt  Co.,  (d) 
$3805,  (e)  $6324;  Asphalt  Construction  Co.,  (d)  $3986,  (e)  $6373; 
Uvalde  Asphalt  Co.,    (d)    $3589,    (e)    $5751, 

+XeTC  York.  N.  Y. —  (Borough  of  Brooklyn) — (Official)- 
Bids  were  received  for  regulating,  grading  and  paving  with 
asphalt  on  a  concrete  foundation  a  traffic  roadway  on  Park 
Circle,  at  the  interception  of  Coney  Island  Ave.  and  Ocean 
Parkway,  as  follows:  I'valde  Asphalt  Co,,  1  Broadway,  $5049; 
Barber  Asphalt  Co.,  $6475;  Sicilian  Asphalt  Co.,  $7670;  Crantord 
Co.,  $690S. 

New  York,  JT.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  July  28,  by  L.  H.  Pounds, 
Borough  Pres.,  for  improving  portions  of  Newton  St.,  Skill- 
man  St.  and  Vernon  Ave.,  also  for  50,000  asphalt  paving  blocks, 
50,000  wood  paving  blocks,  1800  cu.yd.  of  broken  trap  rock 
and  1200   cu.yd.  of  trap  rock  sci-eenings. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — Bids 
were  received  July  15  by  Marcus  M.  Marks,  Borough  Pres.,  for 
improving  (a)  6Sth  St,  from  Park  to  Fifth  Ave.,  (b)  100th  St, 
from  Central  Park  West  to  Amsterdam  Ave,,  (c)  100th  St, 
from  West  End  Ave,  to  Riverside  Drive,  (d)  Riverside  Drive 
from  177th  to  181st  St,,  as  follows:  Cleveland  Trinidad  Paving 
Co,,     (a)     $8499.     (b)    $39,328.     (c)     $5309;     Barber    Asphalt    Co., 

(a)  $7901,   (b)   $36,795,   (c)    $3946;  Aztec  Asphalt  Co.,    (a)    $7464, 

(b)  $29,302,  (c)  $4036:  Sicilian  Asphalt  Co,,  (a)  $7109,  (b) 
$35,642,  (c)  $4288:  Asphalt  Construction  Co,,  (a)  $7098,  (b) 
$35,672,    (c)    $4189:   Uvalde   Asphalt   Co.,    (a)    $7780,    (b)    $29,553, 

(c)  $4521;  Peter  Kramer,  (d)  $7537:  P.  J.  Duffv,  (d)  $6043; 
Di  Menna  &  De  Paola.  (d)  $6876:  Di  Menna  &  De  Blasio,  (d) 
$5697:  Arthur  Casey,  (d)  $9087;  Federal  Asphalt  Co,,   (d)   $6S39, 

+Rochester,  N.  Y. — The  contract  for  paving  Mayberry  St, 
with  asphalt  has  been  awarded  to  the  JULIUS  FRIEDERICH 
CO.,  at    $5250, 

Bloomfleld,  N.  J. — Bids  will  be  received  until  S  p.m.,  Aug.  2, 
by  Raymond  F.  Davis,  Town  Clk,,  for  improving  Essex  Ave,, 
Berkeley  Ave.,  Harrison  and  Grove  St,  Estimated  cost,  about 
$15,200, 

East  Orange,  N.  J. — Bids  will  be  received  until  8  p,m,,  July 
26,  by  the  City  Council  for  grading,  curbing  and  paving  Girard 
Ave,  and  Linden  Ave, 

+Elberon,  N.  J. — The  contract  for  repaying  Ocean  Ave,  from 
the  Allenhurst  line  to  Elberon  has  been  awarded  to  the 
SCHEFFIER-BURNS    CO,,    at    $132,000, 

Elizabeth,  N.  J. — Press  reports  state  that  the  Common 
Council  has  appropriated  $70,368  for  resurfacing  Telford 
roads  and   $32,000   for   repaying  Broad   St, 

+Harrison,  N.  J. — The  contract  for  paving  Middlesex  St, 
from  Second  to  Fourth  St,  has  been  awarded  to  the  GLEN- 
FIELD   CONSTRUCTION  CO,,    at   $10,632. 

Hoboken,  N.  ,1. — Bids  will  be  received  until  10  a.m.,  July 
28,  by  the  Board  of  (?itv  Commissioners  for  grading  and 
repaying  portions  of  Third.  Fourth.  Fifth.  Sixth,  Jeffer- 
son, Adams,  Hudson,  River  and  14th  St.  and  Willow  Ave. 

Hoboken.  N.  J. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  28,  by  the  Board  of  City  Commissioners  for  improv- 
ing a  portion  of  the  concrete  w'alks  in  Elysian  Park.  Daniel 
A.   Haggerty  is  City  Clk. 

Jer.sey  City,  N.  J. — Bids  w^ill  be  received  until  11  a.m., 
July  28,  by  the  Board  of  Commissioners  for  repaying  a  portion 
of  Whiton  St.  with  asphalt  block  and  a  portion  of  Tonnele 
Ave,  with  wood  block,  Michael  I,  Fagen  is  City  Clk,  Noted 
July  8. 

+  itlillburn,  N.  J. —  (Official) — A  contract  for  grading,  drain- 
ing and  paving  Highland  Ave,  has  been  awarded  to  J,  H, 
SCHMIDT,   Millburn,      Noted  July   8, 

Newark,  N,  J. — The  Board  of  Street  and  Water  Commis- 
sioners plans  to  pave  Eckert  Ave,  with  asphalt  from  Seymour 
Ave,   to   Osborne   Terrace,      P,   H,    Ryan    is    Pres,    Bd, 

Newark,  N.  J. — Bids  were  received  July  15  for  paving 
South  Orange  Ave,  from  South  Ninth  to  South  20th  St,,  as 
follows:  John  E,  Donovan,  Port  Richmond  (Borough  of 
Richmond),  $28,885;  John  S.  Geiger  &  Son,  Newark,  $32,850; 
Hastings  Pavement  Co.,  25  Broad  St.,  Newark,  $32,410;  North- 
ern Construction  Co.,  $35,031:  Newark  Paving  Co.,  $30,923; 
Ralph  Sangiovanni,  $27,826;  Glenfield  Construction  Co.,  $30,616. 
Noted  July  8. 

Norwood,  N.  J. —  (Official) — Bids  will  be  received  until  8 
p.m.,  July  23.  bv  the  Borough  Council  for  repairing  Tappan 
Rd.     A.   j.  Kuhl  is  Borough  Clk. 

+AVeehawken,  N.  J. —  (Official) — The  contract  for  paving 
Clifton  Terrace  with  concrete  block  has  been  awarded  to  the 
CLINTON  CONTRACTING  CO.,  West  Hoboken.  at  $7518.  Noted 
July  1  and  15. 


•Went  New  York,  N.  J. — The  Town  Council  has  authorized 
the  l^lty  Engineer  to  prepare  plans  and  spcciflcatlons  (or  the 
Improvement  of  10th  and  11th  St. 

^Ve»t  Nrw  York,  N.  J. — The  Town  Council  has  had  plans 
prepared    for  improving   Adams  and  Seventh   St. 

+Clarion,  I'eun, —  (Olhcial) — A  contract  for  constructing 
brick  and  concrete  pavements  has  been  awarded  to  L.  H 
HILKMAN    &    CO.,    New    Kensington.    $12,628.      Noted    July    8. 

<irernNhurK,  Peun. —  (Official) — Bids  will  be  received  until 
noon,  July  23.  by  John  S.  Sell,  City  Controller,  for  improving 
sections  of  the  highway  in  Mt.  Pleasant  Township,  being 
parts  of  the  Kicksburg-Donegal   Rd. 

+PittNburKli,  Penn. — Contracts  have  been  awarded  by  the 
Commissioners  of  Allegheny  (^ount.v  for  road  construction  as 
follows:  Hraddock  and  Ardmore  Rd.  in  Braddock  Township, 
brick,  McCURDY  BROS.,  $7086;  Newton  and  Rodl  Rd.  In 
Wilkins  Township,  brick.  JAMES  SWEENEY,  $25,568;  McCoy 
Extension  Rd,  in  Stowe  and  Kennedy  Townships,  macadam,  D, 
W,  CHALLIS  &  SONS,  $17,669;  Wilmerding  and  Monroeville 
connecting  road  in  Patton  Township,  macailam,  R,  H,  CUN- 
NINCJHAM  &  SONS  CO,,  $25,204:  Millers  Rune  Extension  Rd, 
in  South  Fayette  Township,  brick,  WILLIAM  J.  PAYNE,  JR„ 
CO,,    $42,473,     Noted   July    1. 

+Baltiinnre,  Md. — The  contract  for  paving  Cliftview  Ave. 
and  Norwood  Rd.  with  asphalt  has  been  awarded  to  the 
AMERICAN  PAVING   CO.,   at  $10,717. 

+TowNnn,  Md. — The  contract  for  paving  Roland  Ave.  from 
Deepdine  Rd.  to  Lake  Ave.  has  been  awarded  to  P.  FLANIGA.N 
&   SON.S,    120    East  Lexington   St,,   at   $50,000, 

+  CharIeNton,  W'.  Va. — A  contract  for  constructing  5^4  miles 
of  improved  roadway  has  been  awarded  to  the  CAREY-REEU 
CO,,   Lexington,    Ky.,    at  $90,000. 

MounddWIle,  W.  Va. —  (Official) — Bids  will  be  received  until 
noon,  July  26,  by  O.  B.  Bonar,  (ilty  Clk.,  for  improving  Fifth 
St. 

•fllaton  Rouse,  La. — A  contract  for  constructing  15  miles 
of  street  pavement  has  been  awarded  to  G.  W.  PRUTSMAN, 
Danville,   at  approximately  $200,000. 

Lake  Charles,  La. — Press  reports  state  that  the  Commis- 
sioners of  Cemeron  Parish  have  authorized  the  expenditure 
of   $36,000   for   constructing   and    improving   roads. 

+  Chatfanooga,  Tenn. — A  contract  for  constructing  Lookout 
Mountain  Pike  has  been  awarded  to  the  McISAAC-GENTRY 
CONSTRUCTION  CO.,  Chattanooga,  at  $101,000.     Noted  May  27. 

Knoxville,  Tenn. — The  citizens  of  Union  County  have  voted 
in  favor  of  issuing  $100,000  in  bonds,  the  proceeds  of  which 
will  be  used   for  work   to   be   done  on   the   Dixie   Highway. 

Memphis,  Tenn. — ,\11  bids  received  for  paving  the  Miss- 
issippi Blvd.  from  Calhoun  Ave.  and  Lauderdale  St.  have  been 
rejected.     Noted  July  15. 

+Elizabethtown.  Ky. — A  contract  for  constructing  four 
miles  of  macadam  road  has  been  a^warded  to  J.  VAN 
FLETCHER.   Elizabethtown,   at   $5000. 

+Georsetown,  Ky. — A  contract  for  constructing  macadam 
roads  in  Scott  Countv  has  been  a^warded  to  J.  WILLIAM 
COTLE  and  J.  S.  LANCASTER,  at  $18,000. 

+  MorganfieId,  Ky. — The  contract  for  paving  Main  St.  with 
vitrified  brick  has  been  awarded  to  COLLINS  &  PAVEY,  Mt. 
Vernon.   111.,    at   $12,600, 

Bcxley.  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug,  6,  by  Chester  A,  Miller.  Village  Clk.,  for  the  sale  of 
$124,000  in  bonds,  the  proceeds  of  which  will  be  used  for  im- 
proving various  streets. 

+Cincinnati,  Ohio — Contracts  have  been  awarded  for  im- 
proving the  Plainfield  Rd.  to  R.  E.  CASH,  $6038;  Lee's  CreeK 
Rd.   to  TOPH  &  HOLDEN,   $9550.      Noted   June   17. 

+Cincinnati,  Ohio — (Official) — The  contract  for  improv- 
ing Lee's  Creek  Rd.  from  Biddinger  Pike  to  Crosby  Township 
line,  in  Harrison  Township  has  been  awarded  to  TOPH  & 
HOLDEN,    Harrison,    at    $9550,      Noted    June    17. 

Coshocton.  Ohio — (Official) — Bonds  for  $11,000  were  sold 
Julv  10.  the  proceeds  of  which  will  be  used  for  improving 
Seventh  Ave,  from  Kenilworth  Ave,  to  Bank  St,     Noted  July  1, 

CuyahoKa  Falls.  Oliio — (Official) — Bids  will  be  received  un- 
til noon,  July  28,  by  W,  P,  Williston,  Village  Clk.,  for  im- 
proving Portage  St, 

Deflanoe.  Ohio — (Official) — Bids  will  be  received  until  July 
28  by  Clayton  M,  Rath.  Dir.  Pub.  Ser.,  for  laying  28,129  sq.yd. 
of   pavement, 

Delaware,  Ohio — Bids  "will  be  received  until  10  a,m,,  Aug. 
4,  hy  the  County  Surveyor  for  improving  and  paving  0.56 
miles  of  Trimmer  Joint  County  Rd,.  in  Delaware  County, 
F,   C.  Higley   is  Engr, 

East  Cleveland.  Ohio — Press  reports  state  that  the  City 
Council  plans  an  expenditure  of  $200,005  for  paving  three 
miles  of  Euclid  Ave, 

+Euelid.  Ohio — (Official) — The  contract  for  repairing  Euclid 
Rd,  and  Chardon  Rd.  has  been  awarded  to  SPENCE  BROS.. 
Cleveland.      Noted   July    1. 

Lima.  Ohio — (Official) — Bids  will  be  received  until  noon, 
July  29.  by  the  Board  of  Commissioners  of  .\llen  County  for 
constructing  approximately  5800  sq.yd.  of  concrete  pavement, 
IS  lin.ft.   wide.      H,   J,   Lawlor  is  County  Clk. 

+PortMmouth.  Ohio — (Official) — Contracts  for  paving  Park 
Ave.,  Harward  PI..  Walnut  and  Norfolk  .St.,  have  been  awarded 
to  KELLEY^  BROS..  Portsmouth,  at  $4745,  $1949,  $2089  and 
$15,468  respectively.     Noted  July  1. 

Salino-ille,  Ohio — (Official) — Bids  will  be  received  until 
noon.  Aug.  2,  by  W.  E.  Schubert,  Village  Clk..  for  the  sale  of 
$9000  in  bonds,  the  proceeds  of  which  will  be  used  for  im- 
proving a  number  of  streets. 

+Franklin.  Ind. — The  contract  for  constructing  a  gravel 
road  in  I'nion  Township  has  been  awarded  to  BROWN  & 
PITCHER,   Bargersville. 

South  Ilend.  Ind. —  (Official) — Bids  will  be  received  until 
11  a,m,,  Aug,  16,  by  the  Commissioners  of  St.  Joseph  County 
for  constructing  a  concrete  road  in  Penn  Township.  Clarence 
Sedwick   is  County  .\udr. 
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\urora.  III. — Bids  will  be  received  about  Aug.  1  for  paving 
South  River  St.     M.  Tarble  is  Engr. 

PnriH,  III. —  (Official) — Bids  will  be  received  until  2  P.m.. 
Tulv  31  bv  the  Commis.sioncrs  of  Highways  of  Hunter  Town- 
ship fo  ■  constructing  ,S960  lin.ft.  of  gravel  road  on  the  Bald- 
winsville  State  l.ine  Rd.  and  52S0  lin.ft.  of  gravel  road  on 
the   Heelan   Kd.    in    Hunter  Township. 

+  Ilrocton,  111.— (Otlicial)— The  contract  for  constructing 
cnrnliination  rock  and  gravel  roads  on  four  highways  in  h.m- 
ba?l-ass  Township  has  been  awarded  to  SNYDER  &  HARN- 
ETT, Frankfort,   at   $20,345.      Noted   June    17   and  July   1. 

+rari».  111.— A  contract  for  graveling  the  gedmon,  Stew- 
art and  Culbertson  Roads  has  been  awarded  to  RALPH  BAUM. 
at   SSSSfi. 

+  Mnilison.    Wis The    con'ract    for    paving    Williamson    St. 

from  South   Blair  to  South  Blount  St.   has  been  awarded  to  J. 
W.   MITCHELL.   Madison,  at   $9994. 

Mllnaukt-e.  Wis.— Press  reports  state  that  the  Board  of 
Public   Works    plans   to   pave   Center   and   Vliet   St. 

Racine.  AVis.- Bids  will  be  received  until  10  a.m  .  Aug.  7. 
by  the  Board  of  Public  Works  for  paving  West  Blvd.  from 
Washington   to   Kinzie   Ave. 

4iltaeine,  W'is. — A  contract  for  paving  a  number  of  alleys 
ha  *b?eA  aw.'rded  to  the  FLEROTILE  &  CEMENT  CON- 
STRUCTION   CO..    Racine. 

+  SheboTean,  Wis. — The  contract  for  paving  South  14th  St. 
with  concrete  has  been  awarded  to  JOHN  BRAUN,  Sheboygan, 
at    $30,260. 

Dniuth,  Minn. —  (Official)- Bids  will  be  received  until  11 
a.m..  July  26.  by  the  Commissioner  of  Public  Works  for  im- 
proving "Colorado   St. 

+St     Cloud,    Minn. — A    contract    for    constructing    concrete 

sid?\vaiks  has  been  awarded  to  GRUBER  &  CO.     Noted  June  3. 

+Grand  Island,  Neb. — .\  contract   for  laying  approximately 

nine    block    of    brick    block    pavement    has    been    awarded    to 

R.    D.    KINGSBURY. 

Lincoln,  Neb. — (Official) — Bids  will  be  received  until  10 
a.m..  July  27.  by  Thomas  J.  Flynn,  City  Clk..  for  improving  a 
number   "of   streets. 

Slnto,  Tex. — At  a  recent  election  the  citizens  of  District 
NoS  San  Patrico  County,  voted  in  favor  of  issuing  $75,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 

Santa  Ff,  N.  M. — Bonds  for  $500,000  have  been  sold  by  the 
State  Highway  Commission,  the  proceeds  of  which  will  be 
used   for   constructing   roads   throughout   the   state. 

Prove,  I'tah. — Press  reports  state  that  bids  will  soon  be 
received  by  the  City  Council  for  constructing  one  mile  of 
concrete   pavement,    at   an   estimated   cost   of    $30,000 

Pha-nix,  Ariz. — Press  reports  state  that  the  citizens  of  Co- 
hi^e  County  will  soon  vote  on  the  question  of  issuing  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  and  im- 
proving roads  throughout  the  county. 

+Blnine,  Wash.  —  A  contract  for  constructing  concrete 
pavements  has  been  awarded  to  BOOKER  &  CAMPBELL. 
Bellingham. 

+Cathlamet,  Wash.— (Official)- The  contract  for  improving 
a  portion  of  State  Road  No.  19.  beginning  at  Skamokawa. 
running  eastward  a  distance  of  6%  miles  has  been  awarded 
to  SLOAN  BROS.,  Seattle,  at  $26,311.  Other  bids  were: 
Standefer-Clarkson,  $30,000;  Montague  O'Reilly  Co.,  $2S,000; 
Elliott    Contracting   Co..    $27,000.      Noted    July    1. 

■fFerndale.  Wash.— A  contract  for  street  paving  has  been 
awarded  to  TROPMAN  &  BOERHAVE.   Lynden.   at  $12,485. 

+Mt.  Vernon,  Wash. — The  contract  for  paving  Permanent 
Highway  No.  2  has  been  awarded  to  FBRCH  &  GASS,  White 
Bldg.,  Seattle,   at  $26,595. 

>ieattle.  Wash. — Bids  will  be  received  until  11  a.m.,  Aug.  2. 
by  the  Commissioners  of  King  County  for  constructing  Per- 
manent Highway  No.  11.  Bvron  Phelps  is  County  Audr.  and 
Clk. 

Seattle,  Wa.sh. — The  City  Council  has  approved  plans  for 
the  paving  of   Utah  Ave.  with  brick. 

Walla  Walla,  Wash. — The  City  Commission  plans  to  pave 
Rose  and  12th  St.,  which  when  completed  will  connect  with 
Walla  Walla  County  macadam  roads.  The  estimated  cost  is 
$18,000. 

+Wenatchee,  Wash. — The  contract  for  constructing  perma- 
nent Highway  No.  6  has  been  awarded  to  J.  GARLAND,  at 
$14,797. 

Clatskanie,  Ore. — The  City  Council  plans  to  construct  con- 
crete sidewalks  on  the  main  streets  of  the  city,  at  an 
estimated   cost  of  $20,000. 

+Portland,  Ore The  contract  for  paving  Brooke  St.   from 

Scott  Ave.  to  East  Stark    St.   with  concrete  has  been  awarded 
to   GIEBISCH   &    JOPLIN.    Portland,    at    $14,071. 

J-Kullerton,  Calif. — The  contract  for  paving  Broad  Rd.  with 
asphalUc  concrete  has  been  awarded  to  O.  &  C  CONSTRUC- 
TION CO.,  La  Habra  (Fullerton  post  office),  at  $36,000. 

Lindsay,  Calif. — Bids  will  soon  be  received  by  the  City 
Council  for  paving  approximately  12  blocks  of  city  streets. 

+I,os  AnBeles,  Calif. — The  contract  for  improving  Ardmore 
Ave  from  fean  Marino  and  11th  St.  has  been  awarded  to  E.  A. 
BAKER,  at  $5972. 

bos  .\nKeIes,  Calif. — Bids  will  be  received  until  2  p.m.,  July 
26.  by  the  Board  of  Supervisors  for  road  improvements  in  Dis- 
trict'No.  3  of  Los  Angeles  County. 

+aninry,   Calif The    Supervisors    of   Plumas   County   have 

awarded    the  contract   to   the   BRADLEY   ENGINEERING    CO.. 
Reno,  at  $7600.  for  constructing  a  road  in  Sierra  Valley. 

Sneramentn,  Calif.— (Official)— Bids  were  received  July  G 
by  the  State  Highway  Commission  for  constructing  highways 
SIS  follows:  (a)  Contra  Costa  County,  Route  14.  Section  B. 
lb)  Glen  County,  Route  7,  Section  B.  (c)  Tehama  County, 
Route   3.   Section   C.    (d)   Tulare   County,   Route   10.   Section   A, 


(e)  Tulare  County,  Routes  4  and  10,  Sections  B  and  D: 
F.  Rolandi,  San  Francisco,  (a)  $39,234,  (c)  $48,773;  Contra 
Costa  Construction  Co.,  Berkeley,  (a)  $35,980;  James  Fitz- 
patrick,  Sacramento,  (a)  $39,009,  (c)  $48,137;  Theodore  Maretas 
and  Thomas  H.  Muller,  San  Francisco,  (a)  $39,306;  J.  H. 
Falconer,  Pinole,  (a)  $39,662;  O'Brien  Bros.,  Martinez,  (a) 
$35,548;  Spring  Construction  Co.,  Berkeley,  (a)  $38,198;  W.  A. 
Bechtel,  Atton,  (a)  $45,297;  W.  B.  Hunter  &  Sons,  Alameda, 
(a)  $39,844,  (b)  $38,441;  Hard  Bros.,  Ukiah.  (a)  $51,185;  A.  C. 
McLean  Construction  Co.,  San  Francisco,  (a)  $40,425,  (c) 
$54,486;  W.  J.  Schmidt,  Berkeley,  (a)  $36,098;  Palmer  &  Mc- 
Brvde,  San  Francisco,  (a)  $47,708;  Richard  Rothwell.  Los 
Angeles,  (a)  $34,054,  (c)  $60,967;  Urban  Construction  Co., 
San  Francisco,  (a)  $29,833;  Blanchard  Brown  Co.,  (a)  $37,116; 
Bates  Borland  &  Aver,  Oakland,  (a)  $33,623;  Occidental  Con- 
struction Co..  Los  Angeles,  (a)  $38,987;  Fairbanks  &  Bachtel, 
WiUits,  (a)  $34,190;  G.  W.  Conners,  Eureka,  (a)  $37,216,  (c) 
$52,117;  L.  F.  Gerdetz,  San  Francisco,  (b)  $37,327;  Marin 
Rock  Co.,  San  Anselmo,  (b)  $37,204;  Highway  Paving  &  Con- 
struction Co.,  San  Francisco,  (b)  $39,867,  (d)  $17,439,  (e) 
$33,462;  H.  G.  Vaughan  Construction  Co.,  San  Francisco,  (b) 
$35,209;  C.  H.  &  A.  W.  Gorrill,  San  Francisco,  (b)  $37,362; 
P.  H.  Hoare,  Oakland,  (b)  $44,876;  Taylor  &  Berliner,  Los 
Angeles,  (b)  $33,817,  (e)  $40,504;  H.  H.  Harlan  &  C.  M.  Harlan, 
Williams,  (c)  $49,214;  Shattuck  &  Nimmo  Warehouse  Co., 
Bakersfleld,  (d)  $17,522,  (e)  $32,461;  Rogers  Bros.  Co.,  Los 
Angeles,    Id)     $23,256,     (e)     $45,666;    Bent    Bros..    Los    Angeles. 

(d)  $19,543,  (o)  $37,954;  White  &  Gaskill,  Long  Beach,  (d) 
$14,813,    (e)    $30,378;    John    D.    Marsh,    Bakersfleld,    (d)    $15,270. 

(e)  $30,409;  M.  Blumenkranz,  Davis,   (e)   $41,416.     Noted  July  1. 
Sacramento,    Calif. —  (Official) — Bids    will    be    received    until 

2  p  m.,  July  26,  by  the  State  Highway  Commission,  515  Forum 
Bldg.,  for  constructing  roads  in  various  counties.  Austin  B. 
Fletcher  is  State  Highway  Engr.  .  .,.,„, 

+Salinas,  Calif. — The  contract  for  paving  Alisal  St.  with 
macadam  has  been  awarded  to  the  GRANITE  ROCK  CO.,  at 
$20,268. 

San  Bruno,  Calif. — Bids  will  soon  be  received  by  the  City 
Trustees  for  constructing  new  streets  and  sewers,  at  an  es- 
timated cost   of  $31,000. 

+  San  Francisco,  Calif. — The  contract  for  improving  19th 
Ave  from  Noriege  to  Quintate  St.  has  been  awarded  to  F.  R. 
RITCHIE,    at    $23,255. 

Visalia,  Calif. — According  to  press  reports  bids  will  be  re- 
ceived some  time  in  August  by  the  Supervisors  of  Tulare 
County  for  constructing  a  section  of  highway  between  Three 
Rivers  and  Lemon  Cove. 

INDUSTRIAL  WORKS 

Everett,  Mass. — The  New  England  Mfg.  Co..  Woburn.  Mass.. 
has  purchased  a  site,  and  will  build  a  benzol  plant. 

Greendale,  Mass.— (Worcester  post  office)— Plans  have  been 
prepared  by  Lockwood.  Green  &  Co..  Arch.,  60  Federal  St.. 
Boston.  Mass..  for  the  construction  of  a  120x200-ft.  addition 
to  the  plant  of  the  Heald  Machine  Co.,  New  Bond  St.  J.  N. 
Heald  is  Treas. 

Marblehead,  Mass. — The  Parker  Shoe  Co.  has  purchased  a 
site  on  Elm  St.  and  will  build  a  three-story  factory  in  ad- 
dition to  its  present  plant. 

New  Bedford,  Mass. —  (Official) — Bids  are  being  received  by 
Lockwood  Green  &  Co..  Arch..  60  Federal  St  Boston.  Mass., 
for  the  construction  of  an  eight-story,  108xl5S-ft.,  concrete 
warehouse  for  the  Merchants'  Terminal  Warehouse  Co.  Noted 
July   1.5. 

Quiney,  Mass. — The  Fore  River  Ship  Building  Corporation 
will  build  a  two-story.  185x779-ft.  brick  and  steel  storage 
building  on  East  Howard  St.     The  estimated  cost  is  $400,000. 

Salem,  Mass  — The  Hvdgrade  Incandescent  Lamp  Co.  will 
build  a  52x202-ft.  factory,  with  a  llx45-ft.  wing,  on  Boston 
St. 

+W'ori-ester,  Mass. — F.  W.  MARK  has  been  awarded  the 
contract  for  the  construction  of  a  one-story  garage  for  Wil- 
liam H.  Murray  to  cost  $20,000.  The  L.  W.  Briggs  Co.  is 
Arch. 

Hartford,  Conn.— Bids  are  being  received  by  Ford,  Buck  & 
Sheldon  Inc..  Arch.,  for  the  construction  of  a  one-story.  55x 
320-ft  factory  on  Homestead  Ave.  for  the  Hartford  Special 
Machi'nery  Co^.   734  Main  St. 

Waterbury,  Conn.  —  The  Chase  Metal  Works  has  been 
granted  a  permit  for  the  construction  of  a  two-story,  60x200- 
ft.,  brick  and  steel  addition  to  its  factory  on  Thomaston  Ave. 

+Auhurn,  N.  Y. — The  Firth  Carpet  Co.  has  awarded  the 
contract  tor  the  construction  of  a  one-story  105xl50-ft.  addi- 
tion to  its  plant  to  JOHN  W.  FERGUSON,  Paterson.  N.  J. 
The  estimated   cost  is  $15,000. 

Buffalo.  N.  Y.— The  Danaby  Packing  Co.  has  been  granted 
a  permit  for  the  construction  of  a  cooling  house  at  25  Met- 
calfe St.,    to  cost   $20,000. 

■A^Cortland,  N.  Y.— (Official)— Bids  will  be  received  until 
4  nm  July  27.  at  the  office  of  the  Armory  Commission,  li4 
State  St  .  Albany,  N.  Y..  for  the  construction  of  a  two-story 
reinforced-concrete  storage  house  at  the  State  Camp  of  In- 
struction. 

New  Hartford,  Ti.  Y — The  Sanquoit  Toilet  Paper  Co  will 
build  a  58xl94-ft.  and  a  101xl43-ft.  manufacturing  building, 
both  three-stories.  The  estimated  cost  is  $100,000.  H.  L. 
Meader.    178    Fifth  Ave.,   New    York,   N.   Y..   is   Arch. 

New  York.  N.  Y.— (Borough  of  Richmond)— Plans  have 
been  prepared  by  M.  A.  Cantor.  Arch.  373  Fulton  St  (Borough 
of  Brooklyn),  for  the  construction  of  a  one-story,  50xl25-tt.. 
brick  storage  building  in  Elm  Park  for  the  S.  J.  Linoleum 
Co. 

J-irtiea  N.  Y. — H.  R.  BEEBE  has  been  awarded  the  con- 
tract fm  the  construction  of  a  one-story,  77xl80-ft.  and  49x 
49-ft.  machine  shop  on  Gray  Ave.  for  the  Brunner  Mfg.  Co. 
Leo  IBrunner  is  Pres. 

Blnomfield.  N.  J. — The  International  Arms  &  Fuse  Co.  will 
build  a  factory  at  Grove  St.  and  Bloomfleld  Ave.  Francisco 
&  Jacobus.   200   Fifth  Ave.,   New   York,  N.   Y.,   is  Arch. 

+Erie,  Penn.  — The  Malleable  Iron  Co.  has  awarded  to 
HENRY  .T.  CONRATH.  439  East  Sixth  St..  the  contract  for  al- 
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terations  to  present  buildings  and  the  construction  of  a  new 
structure  at  12tli  and  Cherry  St..   to  cost  $100,000. 

Fruiikliii.  I'oiiii. — The  Citizens  Traction  Co.  is  receiving 
l)iil.s  for  tho  iDii.-it ruction  of  a  52xl50-ft.  car-barn  on  Liberty 
St. 

+  Marous    IIiMik.    l»cnn (Official) — The    contract    has    been 

awanlcil  by  Hallinger  &  Perrot,  Arch..  17th  and  Arch  St.. 
I'hila.lelphia.  Tenn..  to  WILLIAM  PROVOST.  JR.,  Chester. 
I'enn..  for  the  construction  of  a  plant  for  the  Viscose  Co. 
Xoteil    July    15. 

+Pliilndelpliia,  I'enu. — (Omcial) — WILLIAM  .STEELE  & 
SONS  CO..  16(10  Arch  St..  has  been  awarded  the  contract  for 
the  construction  of  a  factory  at  Second  and  Erie  Ave.  for 
Thomas  Potter  &  Sons  Co.  The  estimated  cost  is  $80,000. 
Noted    July    15. 

I'hilailelphia,  Penn. — Kahn  &  Greenberg  will  build  a  seven- 
story,  reinforced-concrete  and  brick  manufacturing  building 
at   24th  and   Market   St. 

PittNliurgh,  Poiiii. — The  contract  will  soon  be  awarded  for 
the  construction  of  a  six-story,  reinforced-concrete  wareliouse 
on  Penn  A\'e.  near  Marbeau  St..  for  the  George  S.  Dougherty 
Co. 

+  \Vbeatlnn<l.  I'eiiii. — The  Knox  Press  &  Welded  Steel  Co. 
has  awarded  the  contract  for  the  construction  of  a  130x700- 
ft.  plant  to  the  BLAW  CONSTRUCTION  CO..  Pittsburgh. 
Penn. 

Baltimore,  Md. — Plans  have  been  prepared  by  the  G.  E. 
Painter  Co.,  Arch.,  for  the  construction  of  a  128x300-ft.  ad- 
dition to  the  plant  of  the  Enamel  &  Novelty  Co.,  Woodward 
and  Clement  St. 

HaKerstown,  .>Id. — (Official) — Bids  are  being  received  bv 
Peuckert  &  Wunder,  Arch..  310  Chestnut  St.,  Philadelphia, 
I'enn..  for  the  construction  of  a  two-story,  100x200  ft.,  rein- 
forced-concrete factory  for  the  Pangborn  "Corporation.  Noted 
July   1  and   8. 

+DongIa!9,  Ga. — The  Douglas  Compress  Co.  has  awarded  the 
contract  to  the  EMPIRE  C(3NSTRUCTION  CO.  for  the  con- 
struction of  a  compress  building  and  sheds  to  cost  approxi- 
mately $40,000. 

+.\nder.son.  S.  C. — The  G.\LLIVAX  BUILDING  CO..  Green- 
ville, S.  C,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  one-story.  72xS3-ft.  mill  and  a  one-story.  50xl00-ft. 
storage  warehouse  for  the  Equinox  Mills.  The  estimated  cost 
is   $15,000.     J.  E.   Sirrine,   Greenville,   S.   C,   is  Arch,   and   Engr. 

Cleveland,  Ohio — The  Osborn  Engineering  Co..  740  Engi- 
neers Bldg..  will  receive  bids  for  the  construction  of  a  flve- 
story.  200x200-ft..  brick  and  reinforced-concrete  factory  for 
the   B.   F.   Goodrich   Co.,    Akron,    Ohio. 

+1.T]irichsville.  Ohio — (Official) — GEORGE  J.  BOCK.  Cos- 
hocton. Ohio,  has  been  awarded  the  contract  for  the  con- 
struction of  a  $95,000  sewer  plant  for  the  United  States  Clay 
Products  Co.      S.   L.   Weaver  is  Arch.      Noted   July   15. 

Cleveland,  Ohio — Bids  are  being  received  for  the  construc- 
tion of  a  brick  and  steel  addition  to  the  plant  of  the  Chandler 
Motor  Car  Co..  St.  Clair  Ave.  and  East  131st  St.  Ernest  Mc- 
George.    855    Leader    News   Bldg.,    is   Arch. 

+Hamilton.  Ohio— THE  CULLEN  &  VAUGHN  CO.  has  been 
awarded  the  contract  for  building  an  addition  to  the  plant  of 
the    Herring-Hall-Marvin    Safe    Co. 

+Pnine.sville,  Ohio — The  Ohio  Cast  Stone  Co.  has  awarded 
the  contract  to  J.  T.  RICH.VRDS.  Citizens  Bldg.,  Cleveland, 
Ohio,  for  the  construction  of  a  40x200-ft.  plant  with  a  60x 
100-ft.  wing,  at  the  New  York  Central  R.R.  tracks  near  Forest 
St. 

Reading,  Ohio — The  Tubular  Products  &  Steel  Works  plans 
the   construction   of  a   plant. 

Stenhenville,  Ohio — Plans  are  being  revised  by  Peterson  ,t 
Co..  Arch.,  North  Bldg.,  for  the  construction  of  a  four-story 
warehouse  for  the  Steubenville  Stone  Co.,  435  Market  St 
Noted  May   13. 

+Toledo,  Ohio — The  Atwood  Automobile  Co.  has  awarded 
the  contract  for  the  construction  of  a  two-story.  100xl75-ft.. 
brick  addition  to  its  garage  on  Monroe  St.  to  the  SCHMIDT- 
HARDWOOD  CO.     Manfred  M.  Stophlet  is  Arch. 

+Fort  Wayne,  Ind. — The  General  Electric  Co.  of  Indiana 
has  awarded  the  contract  for  the  construction  of  a  five-story. 
100x300-ft..  brick  warehouse  to  A.  BENTLEY  &  SONS  CO. 
Harris  &  Richards,   Drexel  Bldg.,   is  Arch. 

Detroit,  Mich. — The  Aluminum  Casting  Co.  is  receiving 
bids  for  the  construction  of  a  one-story.  120xl60-ft.,  brick  and 
reinforced-concrete  machine  shop,  to  cost  $25,000.  The  Forest 
City  Engineering  Co..  512  Hippodrome  Bldg.,  Cleveland,  Ohio, 
is  Arch. 

Muskegon,  Mich. — The  Campbell,  Wvnant  &  Cannon  Foun- 
dry Co.  plans  the  construction  of  a  75xl75-ft.  addition  to  its 
plant  at  Sanford  St.  and  McKinney  Ave..  Muskegon  Heights. 

Trnmann,   .\rk. — The   Trumann    Cooperage    Co.   will   build   a 

$90,000  addition   to   its  plant. 

Salt  Lake  City,  X'tah — Plans  have  been  prepared  bv  Ware 
&  Treganza.  Arch.,  for  the  construction  of  a  six-storv.  50.xll5- 
ft.    factory   for    the    Purity    Biscuit   Co.      Noted    June    24. 

W^lland,  Ont. — A  70xS0-ft.  addition  will  be  built  at  the 
plant  of  the  Canadian  Billings  Spencer  Co.  to  cost,  with  equip- 
ment.  $30,000. 

PEDER.VL    GOVERNMENT    AVORK 

'A'Dredging — Portland.  Maine — Bids  will  be  received  until 
noon,  Aug.  16,  at  the  L'.  S.  Engineer  Office,  Portland,  for  dredg- 
ing in   the  St.    Crois   River. 

+Pattern  Shop  —  Boston,  Mass. — The  contract  has  been 
awarded  to  the  AMERICAN  BRIDGE  CO.,  Continental  Bldg., 
Baltimore.  Md..  at  $7375,  for  furnishing  steel  work  for  a  pat- 
tern  shop   floor  at   the  navy   yard.     Noted  May   27. 

Coal-Hrndlins  Equipment — Springfield,  Mass. — Bids  will 
be  received  until  2  p.m.,  Aug.  6.  by  the  Commanding  Officer. 
Springfield  Arsenal,  for  furnishing  and  constructing  coal 
storage  and  coal  handling  equipment. 


•  Kehulldlnsr  naHin  WallH — Block  Island,  R.  I. — Bids  were 
received  June  29  by  Col.  John  MiUis,  Newport,  for  rebuild- 
ing liasin  walls  and  repairing  the  breakwaters  at  Block  Island 
Harbor  as  follows:  Estate  of  John  Bcattie,  Leets  Island, 
Conn..  $9460  and  E.  S.  Belden  &  Sons,  Hartford,  Conn.,  $9136 
and   $10,098.      Noted  June   3. 

+HuildlnK — New  York.  N.  Y. — The  contract  has  been  award- 
ed to  the  RIVERSIDE  CONTRACTING  CO..  39  Cortlandt  St.. 
New  York,  at  $14,733.  for  constructing  three  one-story  brick 
buildings  at   the  Navy  Yard.   New   York.      Noted   June   3. 

+AIIr<-aknnter — Oswego.  N.  Y. — The  contract  has  been 
awarded  M.  S.  KICRB.^UGH.  Inc..  Buffalo,  at  $7.S.606.  for  con- 
structing a  concrete  superstructure  on  the  outer  breakwater 
at  Oswego  Harbor.      Noted   June   3. 

+Rlprap — Philadelphia.  Penn. — The  contract  has  been 
awarded  to  the  COA.ST  .S  LAKES  COXSTRl'CTION  CO.,  New 
York.  N.  Y.,  at  $16,680  for  constructing  riprap  in  the  Dela- 
ware River  at  Artificial  Island.     Noted  June  22  and  July  15  . 

UulldlnK — Washington.  D.  C. — Bids  were  received  as  fol- 
lows. July  13,  by  the  Acting  Supervising  Architect.  Treasury 
Dept..  Washington.  D.  C.  for  the  construction  of  the  new 
building  for  the  Interior  Department.  Washington:  Conners 
Bros.  Co..  New  York,  N.  Y.,  $1,804,524:  Irwin  &  Leighton. 
Philadelphia.  Penn..  $1,684,000:  Boyle-Robertson  Construc- 
tion Co..  Washington.  D.  C,  $1,690,000;  P.  F.  Gormley  Co.. 
Washington.  $1,676,970;  John  Griffith  &  Son  Co.,  Chicago.  111.. 
$1,913,000:  A.  L.  Guidone  &  Son.  New  York.  N.  Y..  $1,733,313: 
John  W.  Brady  &  Co.,  New  York,  N.  Y.,  $1,690,000:  John  H. 
Parker  Co.,  New  York.  N.  Y..  $1,622,487:  Thompson-Starrett 
Co..  New  York.  $1,675,000.  including  mechanical  equipment. 
$1,915,000:  George  A.  Fuller  Co.,  New  York,  N.  Y..  $1,645,000, 
Cramp  &  Co.,  Philadelphia,  Penn.,  $1,732,655;  John  Gill  &  Co.. 
Cleveland.  Ohio.  $1,849,000;  William  Dall  Co..  Cleveland.  Ohio. 
$1,797,000;  Bing  &  Bing  Construction  Co.,  New  York.  N.  Y.. 
$1,988,700.  including  mechanical  equipment.  Mechanical  equip- 
ment, excluding  elevators:  John  W.  Danforth  Co..  Buffalo.  N. 
Y.,  $300,000;  Thompson-Starrett  Co.,  New  York.  N.  Y..  $280,000; 
William  Gordon  Corporation.  New  York.  N.  Y..  $237,213:  W. 
G.  Cornell  Co..  Washington.  D.  C.  $247,748;  Standard  Engi- 
neering Co.,  Washington.  D.  C.  $248,850:  L.  K.  Comstock  & 
Co..  New  York.  N.  Y.,  $294,304;  Walker  &  Chambers.  New 
York.  N.  Y..  $335,890;  Hanley-Casey  Mechanical  Equipment 
Co.,  Chicago,  111.,  $278,000;  Crook-Kries  Co..  Baltimore,  Md.. 
$306,296;  Chris  Irving  Plumbing  Co..  Denver.  Colo..  $598,600: 
Fitzpatrick  &  Hoepfner.  Columbus,  Ohio.  $288,671;  Isador 
Freund,  Washington.  $289,466;  Lord  Electric  Co..  New  York. 
N.  Y..  $248,842;  G.  A.  Kees  Domestic  Engineering  Co..  St. 
Paul,  Minn.,  $318,746;  S.  Faith  &  Co.,  Philadelphia,  Penn.,  $280,- 
771.  Elevator  equipment:  A.  B.  See  Electric  Elevator  Co., 
Washington.  D.  C.  $53,600:  Kaestner  &  Hecht.  Chicago,  111.. 
$58,565;  Ohio  Elevator  &  Machine  Co..  Columbus.  Ohio.  $82,400; 
Otis  Elevator  Co..  Washington.  D.  C,  $49,849:  Gurnev  Elevator 
Co..  New  York,  N.   Y.,   $59,200. 

•  Post  Office — Palatka.  Fla. — Bids  will  be  received  until  3 
p.m..  Aug.  27.  by  James  A.  Wetmore.  Act.  Superv.  Arch.. 
Treasury  Dept..  Washington.  D.  C,  for  constructing  the  U.  S. 
post   office  at   Palatka. 

Levee — Vicksburg,  Miss. — All  bids  received  for  1.415.000  yd. 
of  levee  work  at  Ashbrook  Neck  levee  have  been  rejected  on 
account    of   being    too    high.      Noted    July    1. 

+L,evee  AVork — Vicksburg.  Miss. — The  contract  has  been 
awarded  by  the  U.  S.  Engineer  Office  to  N.  C.  WILLIAMSON  & 
CO..  Vicksburg,  at  $0.1475  per  yard  for  about  500.000  cu.yd. 
of  levee  work.     Noted  June   17. 

Post  Office — Opelika.  Ala. — Bids  were  received  July  14  bv 
the  Supervising  Architect.  Washington.  D.  C.  for  constructing 
a  post  office  and  court  at  Opelika  as  follows:  J.  S.  Rogers  Co.. 
Moorestown.  N.  J..  $101,990.  Richardson  Engineering  and  Con- 
struction Co.,  Bainbridge,  Ga.,  $93,370.  George  W.  Stiles  Con- 
struction Co.,  Rookery  Bldg.,  Chicago.  HI..  $93,610.  George 
Becking,  Chattanooga,  Tenn.,  $93,218.  Algernon  Blair,  Mont- 
gomery, $85,971.  Colonial  Construction  and  Supply  Co..  Char- 
lottesville, Va.,  $87,840.  King  Lumber  Co..  Charlottesville. 
Va..  $98,900.  Herman  Construction  Co..  St.  Louis.  Mo..  $105,000. 
Barnes  Bros.,  Logansport,  Ind.,  $100,000.  George  A.  Clavton, 
Atlanta,  Ga.,  $84,364.  George  A.  Shaul.  Seneca.  Kan.,  $88,937. 
Westchester  Engineering  Co..  White  Plains.  N.  Y.,  $8S,S70. 
Burke's  Construction  Co..  Hattiesburg,  Miss..  $94,973.99.  W.  H 
Fissel  &  Co.,  New  York.  N.  Y.,  $84,735.  John  G.  Unkefer  & 
Co.,  Minerva.  Ohio,  $94,315.  Christ  Kanzler  &  Sons,  Evans- 
ville.  Ind.,  $84,898.  Thomas  W.  Cissel.  ^-ooster.  Ohio,  $97  450 
Callahan-Mandle  Co..  Chicago,  111..  $92,384.13.  M.  Yeager  & 
Son.  Danville.  III..  $93,586  and  Dobbs  &  Wetmore.  Meridian, 
Miss..   $99,535.      Noted  June   10. 

+Riprap — Memphis.  Tenn. — Contracts  have  been  awarded 
to  the  ARNOLD  STONE  CO..  Neely's  Landing,  Mo.,  at  $4100 
and  C.  C.  HI'THMASHER.  Grand  Tower.  111.,  at  $9240  for  rip- 
rap  stone.      Noted   June   10. 

+  Stone — Memphis.  Tenn. — The  contract  has  been  awarded 
to  the  U.  S.  STONE  CO..  Little  Rock.  Ark.,  at  $13,800.  for 
furnishing   stone.      Noted   Jnne   10. 

Machine  Tools — Rock  Island.  III. — Bids  will  be  received 
until  July  26  by  the  Commanding  Officer,  Rock  Island  Arsenal, 
for  furnishing  machine  tools  under  Proposals  7.  20,  31  and  33. 

Machine  Tools — Rock  Island.  111. — Bids  will  be  received 
until  July  30  by  the  Commanding  Officer.  Rock  Island  Arsenal, 
under  Proposals   17,   18,    19.    25    and  26   for   machine   tools. 

-A^Rerlamation  Work — St.  Ignatius.  Mont. — Bids  will  be  re- 
ceived until  3  p.m..  Aug.  IS.  by  the  V.  S.  Reclamation  Service. 
St.  Ignatius,  for  constructing  laterals  and  sublaterals  on  the 
Flathead  project.     A.   P.  Davis  is  Ch.  Engr. 

Po.st  Office — Galveston.  Tex. — Bids  w-ere  received  Julv  14  by 
the  Supervising  Architect.  Washington.  D.  C.,  for  remodeling 
the  JJ.  S.  post  office  and  custom  house  as  follows:  M.  C.  Bow- 
den.  Galveston,  $7963.50.  Frank  M.  Weaklev.  Portsmouth,  Va.. 
$8349.  Dieter  &  Wenzel  Construction  Co..  Wichita.  Kan.,  $8273. 
O.   E.   Fischer   Building  Co.,   Galveston,    $8985.75. 

Radio  Station  Buildings — Isabel.  Tex. — P.ids  will  be  re- 
ceived until  11  a.m.,  Aug.  28,  by  H.  R.  Stanford.  Ch.,  Bureau 
of  Yards  and  Docks,  Navy  Dept.,  Washington.  D.  C,  for 
constructing  buildings  at  the   radio   station. 
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■APost  Office — Grand  Junction,  Colo. — Bids  will  be  received 
until  3  p.m.,  Aug.  24,  by  James  A.  Wetmore,  Act.  Superv. 
Arch.,  Wasliington,  D.  C,  for  constructing  the  U.  S.  post  office 
at   Grand   Junction. 

MiHrellaneons  .Siippliex — Panama  —  Bids  will  be  received 
until  10:30  a.m.,  Aupr.  2,  by  Maj.  F.  G.  Boggs.  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellane- 
ous supplies. 

MlNfellRneoiiH  Supplies — Panama — Bids  will  be  received  un- 
til 10:30  a.m.,  Aug.  6,  by  Maj.  V.  G.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscel- 
laneous supplies. 

-^LiKlit  Station — Navassa  Island.  West  Indies — Bids  will  be 
received  until  2  p.m.,  .Sept.  30,  by  the  Bureau  of  Lighthouses, 
Dept.  of  Commerce,  Washington,  D.  C,  for  constructing  the 
Navassa  Island  light  station. 

MISCELLANEOUS 

EnlaTRing;  Basin — Boston.  Mass. — The  following  bids  were 
received  ijy  the  Harbor  and  Land  Commissioners  on  July  14,  for 
enlarging  the  anchorage  basin  in  Lynn  Harbor.  J.  S.  Packard 
Dredging  Co.,  1004  Turlss  Head  Bldg.,  Providence,  R.  I..  29.4c. 
per  cu.vd.;  $10  per  cu.yd.  rock;  Maryland  Dredging  &  Con- 
tracting Co.,  Baltimore,  Md.,  30.9c.;  $S;  Bay  State  Dredging 
Co..  Ltd.,  247  Atlantic  Ave.,  Boston,  Mass.,  34c.;  $10.  About  11,- 
700  cu.yd.  of  material  will  be  removed.  William  I.  Williams, 
State  House,  Boston,  is  Ch.  Engr. 

Dredsingr — Boston,  Mass. — Bids  will  be  received  until  July 
26  by  the  Metropolitan  Park  Commissioner  for  15,000  cu.yd.  of 
dredging  in  Aberjoria  River.  John  R.  Bablin,  14  Beacon  St.,  is 
Ch.  Engr. 

Dreilgring; — Boston,  Mass. — Bids  will  be  received  until  July 
2S  by  the  State  Harbor  and  Land  Commission  for  57,000  cu.yd. 
of  dredging  in  Wellfleet  Harbor.  William  P.  Williams,  State 
House,    Boston,   is   Ch.    Engr. 

Docli — Buffalo.  N.  Y. — Bids  will  soon  be  received  by  the 
New  York  Central  R.R.  for  constructing  a  reinforced-concrete 
dock  on  the  Buffalo  River  adjoining  the  dock  of  the  Eastern 
Grain  &  Elevator  Co.     The  estimated  cost  is  $30,000. 

Dreilgins — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
(Official) — Bids  were  received  by  R.  A.  C.  Smith.  Comr.,  Docks 
and  Ferries,  for  dredging  in  niill  basin  Jamaica  Bav,  from 
the  Atlantic  Gulf  &  Pacific  Co.,  No.  13  Park  Row,  at  0.05c.  per 
cu.vd.,  and  the  Maryland  Dredging  Co.,  at  0.10c.  Noted 
July  15. 

+Pler — New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Offi- 
cial)— The  contract  for  building  the  pier  at  the  foot  of  East 
30th  St.  has  been  awarded  to  W.  B.  SEAVER,  INC.,  Grand  Cen- 
tral  Terminal.      Noted   June   10  and   24. 

Pier— New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) 
— The  following  are  the  bids  received  by  R.  A.  C.  Smith,  Comr., 
Docks  and  Ferries  for  building  a  pier  near  the  foot  of  35th 
St.  (Borough  of  Brooklyn).  Thomas  H.  Kerbaugh,  Inc.,  $363,- 
091;  Foundation  Co.,  $349,777;  Phosnix  Construction  Co.,  $347,- 
897;  Stillman,  Delabanty  &  Ferries  Co.,  $333,878;  G.  B.  Spearin, 
90   West    St.,    New   York,    $310,201;    Henry    Steers,    $342,866. 

Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn) — The 
following  are  the  unofficial  totals  of  the  bids  received  by  the 
Public  Service  Commission  for  the  construction  of  Section 
No.  1  of  Route  No.  49,  a  part  of  the  Culver  Rapid  Transit  R.R.: 
Post  &  McCord,  Inc.,  1(13  Park  Ave.,  New  York,  $877,959; 
Phoenix  Bridge  Co..  $894,000;  A.  L.  Guidone  &  Son.  Inc.,  $903,- 
000;  Cooper  &  Evans  Co.,  $914,732;  Rodgers  &  Hagerty,  Inc., 
$924,933;  Frawley-Kaufman  Contracting  Co.,  Inc.,  $926,000; 
Connex  Engineering  &  Construction  Co.,  $930,000;  Oscar  Dan- 
iels Co.,  $931,740;  McClintic-Marshall  Co.,  $947,358;  Underpin- 
ning &  Foundation  Co..  $947,410;  Ft.  Pitt  Bridge  Works,  $959,- 
000;  Snare  &  Triest,  Inc.,   $971,000.     Noted  July  1. 

+Razini;  BuililinKM — New  York,  N.  Y. —  (Borough  of  Brook- 
lyn)—  (Official) — The  contract  for  the  wrecking  of  eight 
buildings  has  been  awarded  to  JACOB  SCHUMER  at  his  offer 
of  $2387  to  the  Public  Service  Commission  for  tlie  privilege. 
The  contractor  will  receive  all  material  used  in  the  con- 
struction of  these  buildings.     Noted  July  8. 

*Sul)«ay — New  York,  N.  Y. —  (Borough  of  Brooklyn) — • 
(Official) — The  following  are  the  bids  received  by  the  Public 
Service  Commission  for  track  laying  on  the  New  Eutrcht 
Ave.  elevated  line:  Ward  &  Tully,  Inc..  $71,355;  Joseph  A.  Mc- 
Elroy,  $75,183;  W.  F.  Jordan,  $78,525;  Post  &  McCord,  $82,639; 
Degnon  Contracting  Co.,  $85,105;  Snare  &  Triest  Co.,  $94,864; 
Connex  Engineering  &  Construction  Co..  $99,414;  Thomas 
Crimmins  Contracting  Co.,  $99,564;  Jobson-Gifford  Co.,  $100,- 
516;  Charles  Cooper,  $102,587;  Holbrook.  Cabot  &  Rollins  Cor- 
poration and  George  W.  McNuIty,  $103,781;  Max  Raymond, 
$111,616;  Joseph  J.  Klein,  $116,436;  James  S.  Frazer,  $118,217. 
Noted  June  24. 

Lumber — New  York,  N.  Y. —  (Borough  of  Manhattan) — 
(Official) — Bids  will  be  received  until  July  27  for  furnishing 
and  delivering  lumber  for  the  Departments  of  Charities. 
Water  Supply,  Gas  and  Electricity,  Fire  and  Bellevue  and 
Allied    Hospitals. 

t'ement.  Sand  and  Stone — New  York,  N.  Y. —  (Borough  of 
Manhattan) — (Official) — Bids  will  be  received  by  R.  H.  C. 
Smith,  Comr.,  Docks  and  Ferries,  Pier  A,  Battery  PI.,  until 
noon,  July  28,  for  furnishing  and  delivering  cement,  sand  and 
broken   stone. 

Automobile  RnnnlioutH — New  York.  N.  Y. — (Borough  of 
Manhattan) — (Official) — Bids  will  be  received  by  Roljert 
Adamson,  Fire  Comr,,  Mimiclpal  Bldg.,  New  York,  until  10:30 
a.m.,  July  26,  for  furnishing  and  delivering  20  automobile 
runabouts. 

Open-Hearth  Railn — New  York,  N.  T. —  (Borough  of  Man- 
hattan)—  (Official) — Bids  were  received  by  the  Public  Service 
Commission  for  furnishing  and  supplying  open-heartli  rails 
for  use  on  the  construction  of  the  Rapid  Transit  Railroads 
from  the  Bethelem  Steel  Products  Co.,  at  $1,202,126  and  Lacka- 
wana    Steel    Co.,    $1,202,126.      Noted    July    8. 

Drninaec — Garfield,  N.  J. — The  Board  of  Chosen  Freehold- 
ers, Hackensack,  N,  ,T.,  h,as  granted  an  appropriation  of  $12,000 
to  the  borough  of  Garfield,  for  drainage  and  changing  the 
course  of  the   brook  in  the  borough. 


Cement,  Traprock,  Etc. — Jersey  City,  N.  J. — Bids  will  be 
received  until  2  p.m.,  July  27,  by  the  Hudson  Countv  Park 
Commission,  Jersey  City,  for  600  bbl.  Alpha  Portland  cement, 
450  cu.yd.  broken  trap  rock,  300  cu.yd.  Cow  Bay  sand  and  25 
cu.yd.  of  coarse  trap  rock  screenings.  Walter  G.  Muirhead  is 
Secy. 

Cable — Jersey  City,  N.  J. — Bids  will  be  received  until  2 
p.m.,  July  27,  by  the  Hudson  County  Park  Commission  Jersey 
City,  for  furnishing  18,000  ft.  of  No.  8,  steel-armored,  7500-volt 
parlc   cable,   delivered  at  Bayonne   Park. 

Pier — Chester,  Penn. — The  Philadelphia  Suburban  Gas  & 
Electric  Co.  plans  to  erect  a  double  deck  pier  at  the  foot  of 
Norris    St. 


(Official)  — Bids 
Dept.    of    City 


Elevated    Railway — Philadelphia,     Penn. 

will    soon    be    received    by    A.    M.    Taylor,    1 . ,,,. ^.^^ 

Transit,  for  the  construction  of  concrete  column  foundations 
and  piers  for  about  26,000  lin.ft.  of  elevated  railway  in  Front 
St.,    Kensington   Ave.  and   Frankford    Ave. 

Piers — Philadelphia,  Penn. — The  next  improvement  to  be 
undertaken  by  the  Department  of  Wharves,  Docks  and  Ferries, 
and  the  most  important  one  yet  projected  from  the  standpoint 
of  the  modernization  and  expansion  of  the  port,  is  the  Moya- 
mensing  Pier  Group  planned  to  be  located  along  the  Delaware 
River  waterfront  between  McKean  and  Hoyt  Slv,  South 
Wharves.  This  will  consist  of  a  group  of  10  or  12  long,  wide 
piers,  ranging  from  250  ft.  in  width  by  900  ft.  in  length,  to 
300  ft.  in  width  by  1200  ft.  in  length,  with  docks  between 
them  of  about  the  same  width  as  the  piers.  The  first  pier  of 
the  group  will  be  at  the  foot  of  McKean  St.  and  will  be  250 
ft.  wide  by  900  ft.  long.  It  will  be  two  stories  high,  provided 
with  electrical  ligliting  and  mechanical  freight  handling 
equipment  and  will  afford  berthing  space  for  four  steamers 
at  one  time.  Sunken  car  tracks  will  run  on  the  pier  for  its 
whole  length,  and  ample  car  storage  space  will  be  provided 
outside  of  the  pier  between  its  entrance  and  Delaware  Ave. 
to  guarantee  prompt  shifting  service  of  cars  in  and  out. 
Money  is  available  for  starting  the  construction  of  the  McKean 
St.  pier  and  work  on  the  suljstructure  will  be  started  this 
summer.  The  completion  of  this  first  pier  will  be  followed 
by  the  gradual  carrying-out  of  the  rest  of  the  general  plan 
for  this  section  of  the  waterfront.  Each  one  of  these  piers, 
with  its  equipment,  is  estimated  to  cost  about  $1,500,000, 
including  property  damages.  The  bids  for  the  dredging  of 
the  site  of  the  first  of  these  piers  follow  that  item.  John 
Meigs  is  Dir..  Dept.  Wharves,  Doclts  and  Ferries.  Noted  June 
10  and  24. 

Drederini^ — Philadelphia,  Penn. — Only  two  bids  were  re- 
ceivd  for  dredging  and  preparing  the  sites  for  the  Movamen- 
sing  piers  at  the  foot  of  McKean  St.,  Delaware  River.  The 
specifications  call  for  the  removal  of  400,000  cu.yd.  of  ma- 
terial. The  bidders  were  required  to  submit  two  separate 
prices,  the  first  item  (a)  calling  for  dredging  and  depositing 
the  material  removed  above  high  water  mark  in  the  city 
limits,  the  second  (b)  for  dredging  and  delivering  the  ma- 
terial in  front  of  the  municipal  rehandling  machine  at  Cannon 
Ball  Farm.  The  liidders  were:  American  Dredging  Co.,  (a) 
1414c.,  (b)  lO^ic;  Bowers,  Southern  &  Co.,  (a)  19c.,  (b)  14y2C. 
Noted  June  24. 

Pier — Philadelphia,  Penn. — Bids  will  be  received  by  John 
Meigs,  Dir.,  Department  of  Wharves,  Docks  and  Ferries,  until 
noon,  Aug.  9,  for  constructing  a  pier  in  the  Delaware  River, 
between  McKean  St.  and  Snyder  Ave.      Noted  June  24. 

Bullclieads  and  Dredf^ine; — Philadelphia.  Penn. — The  City 
Council  has  granted  the  Dock  Department  permission  to  spend 
$67,000  for  bulkheading  the  Schuylkill  River  and  $50,000  for 
deepening  the  Delaware  River  channel. 

+ChanneI — Philadelphia,  Penn. — Tlie  contract  for  the  con- 
struction of  a  channel  in  the  Delaware  River,  in  the  upper  end 
of  Philadelphia  Harbor,  has  been  awarded  to  the  MARYLAND 
DREDGING  &  CONTRACTING  CO.,  Baltimore,  Md..  at  $199,200. 
Noted  July   15. 

River  Improvement — Philadelphia,  Penn. — Tlie  City  Coun- 
cil has  passed  an  ordinance  for  an  allotment  of  $75,000  state 
funds  for  deepening  and  widening  the  ship  channel  between 
lower  end  of  Cramp's  sliipyard  and  Port  Richmond  export 
pier,   south  of  Allegheny  Ave. 

-A^PIaza — Philadelphia,  Penn. — The  lowest  bid  received  by 
the  Department  of  Public  Works  for  constructing  the  South 
Bread  St.  plaza  was  from  Edwin  H.  Vare,  Philadelphia,  at 
$123,565.     Noted  June   24. 

+TunneI — Pittsburgh,  Penn. — The  contract  for  the  con- 
struction of  the  Neeld  tunnel  to  the  South  Hills,  has  been 
awarded  to  BOOTH  &  FLINN.  LTD..  1942,  Forbes  St.,  Pitts- 
burgh, at  $1,347,018.  The  tunnel  will  be  4816,  ft.  long  and  33 
ft.  wide  of  monolithic  concrete.      Noted  May  27. 

+Banlf  Protection — Augusta,  Ga. — The  contract  for  repairs 
to  bank  protection  on  the  Savannah  River  has  been  awarded 
to  the  SIMONS-MAYRANT  CO.,  Charleston,  S.  C,  at  $17,275. 
Noted   July   S. 

+Drainage — Bartow,  Fla. — The  contract  for  constructing 
about  142  miles  of  drainage  ditches  has  been  awarded  by 
the  Peace  Creek  Drainage  District,  to  A.  V.  WILLS  &  SONS, 
Pittsfield,   111.,   at    8. 5c.    per   cu.yd.      Noted    June    17. 


■ived  by  W.  L. 
.issioners,  until 
The    estimated 


Levee — Greenville,    Miss. — Bids    will    be    reci 
Thompson,    Ch.    Engr.,    Mississippi   Levee    Comn 
Aug.   17   for   levee  work   in  Issaquena  County, 
cost  is  $100,000. 

Drainage — Lake  Charles,  La. — The  Board  of  Commissioners 
of  Sulphur  Drainage  District  No.  2  have  awarded  the  contract 
for  excavating  180,000  cu.yd.  to  GRAY  &  ALEXANDER  at 
about   $16,000. 

AVharies — New  Orleans,  La.  —  Bids  will  be  received  by 
Ernest  M.  Loeb,  Pres.  of  Comrs.,  New  Orleans  Bldg.,  until 
2  p.m.,  Aug.  11,  for  rebuilding  the  Julia  St.  wharf,  and  for 
extensions  to  Girod  St.  wharf.  Plans  may  be  obtained  of  J. 
Devereux  O'Reilly,  Engr.,  New  Orleans  Bldg.,  New  Orleans, 
leans. 

Speedway — New  Orleans,  La. — According  to  press  reports 
an  automobile  speedway  is  to  be  constructed  in  New  Orleans 
at  a  cost  ot  $500,000.  H.  S.  Moore  and  S.  H.  Lindsay,  Chicago, 
are  representing  the  owners. 
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+DnilnaKf — Sulphur,  La. — The  Board  of  Commissioners  of 
Sulphur  Drainage  District  No.  2  has  awarclerl  the  contract  for 
the  excavation  of  ISO.OOO  cu.vd.  of  earth  material  In  the  dis- 
trict to   GRAY   &  ALEXANDER,    at   $10,000. 

Motor  Truck — Cincinnati.  Ohio — Bids  will  be  received  by 
Ernst  Von  Bargen,  City  Pur.  Ag:t.,  City  Hall,  for  furnishing- 
one  two-ton  motor  truck  with  special  body. 

Motor  ApiiurntuM — Cleveland,  Ohio — Bids  will  be  received 
by  A.  R.  Callow.  Comr.  Purchases  and  Supplies,  City  Hall, 
until  noon,  July  29,  for  furnlshinBT  steam  tractor  fire  engine, 
auto  police  patrol,  and  one  steel  hull  for  the  fire  boat,  "Cleve- 
lander." 

Motor  AppnratiiM — Columbus,  Ohio — Bids  will  be  received 
by  B.  L.  Bargar,  Dir.  of  Pub.  Safety,  City  Hall,  until  noon, 
Aug.  6,  for  furnishing  two  motor  driven  patrol  vehicles  for 
the  police  department. 

+Piers  nnd  Conlbiiis — Toungstown.  Ohio — The  Lake  Erie 
&  Eastern  Ry.  has  awarded  the  contract  for  the  construc- 
tion of  nine  piers  and  eight  coal  bins  at  Pike  St.  to  BYERS  & 
CHAIG,  New  Castle,  at  $15,000. 

lievee — East  St.  Louis,  III. — According  to  press  reports  the 
lowest  bid  submitted  for  the  construction  of  an  earth  levee 
was  from  John  &  Patrick  Keeley,  at  36c.  per  cu.yd.  Noted 
June  24. 

Drnlnni^e — Grand  View,  Wis. — Tt  is  reported  tliat  the  White 
River  Drainage  District  has  been  organized  for  the  purpose 
of  draining  20.000  acres  of  swamp  land.  Adolph  Habelt,  Grand 
View    ,is    interested. 

Urninaice — Urbana,  111. — Bids  will  be  received  by  the 
County  Clerk  until  10  a.m.,  July  29,  for  the  construction  work 
in    District    No.    17. 

+DitelieK — Tliree  Lakes.  Wis. — The  contract  for  construct- 
ing about  11  miles  of  open  ditches  has  been  awarded  to 
SCHULTZ   &    BIECY,   Clarion,   Iowa.      Noted   June    3. 

Ditches — Marshall,  Minn. — Bids  will  be  received  by  E.  S. 
Shepard,  Countv  Audr..  until  July  26  for  constructing  Ditches 
Nos.  13,  15  and  16.     The  estimated  cost  is  about  $82,000. 

Ditches — Slayton,  Minn. — Bids  will  be  received  until  July  27 
by  E.  V.  O'Brien,  Countv  Audr.,  for  constructing  the  follow- 
ing ditches:  No.  9.  length.  2S,2S5  ft.;  cost,  $9015;  No.  9A, 
length,  43,!5O0  ft.;  cost,  $12,250;  No.  45,  length,  16,000  ft.;  cost, 
$4360;    No.    5,    length,    23,835    ft.;    cost,    $8563. 

Elimination  of  Grade  Crossinu — Kansas  City.  Mo. — The 
contract  for  the  construction  of  the  subway  under  the  Mis- 
souri Pacific  Rv.  tracks  on  Van  Horn  boulevard  has  been 
awarded  to  KIT  COLTER  at  $26,000.     Noted  Mar.   4. 

+DrainaKC — Pine  Bluff.  Ark. — The  contract  for  construct- 
ing about  13  miles  of  drainage  canals  in  District  No.  5  has 
been  awarded  to  McWILLIAMS  BROS.,  Memphis,  Tenn..  at 
about  $28,000.      Noted  Apr.   29. 

Drainage — North  Yakima,  Wash. — It  is  reported  that  bids 
will  be  received  by  Charles  E.  Barrett,  County  Audr.,  until 
July  31  for  constructing  a  system  of  open  and  closed  drains 
in   Drainage  Improveinent  District  No.   25. 

Motor  Fire  Apparatns — Seattle.  Wash. — Bids  will  soon  be 
received  by  the  Board  of  Public  Works  for  furnishing  motor 
fire  apparatus. 

Improvements  to  Telephone  System — Portland,  Ore. — The 
Pacific  Telephone  &  Telegraph  Co.,  Portland,  will  spend  $19,000 
for   improvements   to   its   system. 

Mausoleum — Glendora.  Calif. — The  Oakdale  Cemetery  Co. 
plans  to  erect  a  reinforced-concrete  mausoleum  in  Oakdale 
Cemetery.  The  estimated  cost  is  $75,000.  Lyman  Farwell, 
Story    Bldg.,    Los    Angeles,    is   Arch. 

+Oil  Tanks — Martinez.  Calif. — The  Shell  Refinery,  Los  An- 
geles, has  awarded  the  contract  for  the  construction  of  26  oil 
tanks  to  the  LLEWELLYN  IRON  WORKS,  Los  Angeles,  at 
$250,000. 

+PIer — San  Francisco,  Calif. — The  Board  of  State  Harbor 
Commissioners  has  awarded  a  contract  for  the  repairing  of 
Pier  No.  11  to  the  HEALY-TIBBITTS  CONSTRUCTION  CO.   at 

$14,281.     Noted   July   15. 

+Cal>le  and  Alarm  Boxes — Montreal.  Que. — The  city  has 
awarded  the  contract  for  furnishing  cable  and  alarm  boxes  to 
the  NORTHERN  ELECTRIC  CO.,  814  Notre  Dame  St.,  West, 
Montreal,  at  $48,000. 

BUILDINGS 

Offler  items  relative  to  Building  Construction  tcill  be  found  under  the  falloicing  head' 
tags:  ^'Industrial  Works:"  "Federal Government  Work"  and  "Miscellaneous  " 

Andover,  Mass. — Plans  are  being  prepared  by  Charles  R. 
Greco,  8  Beacon  St.,  for  the  construction  of  a  parochial  school 
to  cost   $50,000. 

Boston,  Mass. — A  nine-story,  92xl05-ft.,  brick  apartment 
block  will  be  built  for  Snider  &  Druker,  IS  Tremont  St.  Clapp 
&    Wihtemore.    20    Beacon    St..    is    Arch. 

+Boston,  Mass. — J.  EDWARD  McLEAN,  10  Fanieul  Hall 
Sq.,  has  been  awarded  the  contract  for  the  construction  of  a 
two-story  addition  to  Boston  College.  Kendall,  Taylor  &  Co., 
93  Federal  St.,  is  Arch. 

+Burlinsrton,  Mass. — The  contract  for  the  construction  of 
a  three-storv,  40x75-ft.  town  hall  has  been  awarded  to  CUS- 
TANCE  BROS.,  Lexington,  Mass.  Loring  &  Phipps,  53  State 
St.,  Boston,  Mass.,  is  Arch.     The  estimated   cost  is   $45,000. 

Jamaica  Plain,  Mass. —  (Boston  post  office) — Yervant  Kay- 
anjian  will  build  a  $50,000  brick  store  and  offlce  building.  H. 
S.   Demoorjani,  State  Mutual  Bldg.,  Worcester,  Mass.,   is  Arch. 

+North  Ea.ston,  Mass. — The  contract  for  the  construction  of 
a  $70,000  brick  school  has  been  awarded  to  J.  P.  HURLEY, 
Marlboro,  Mass. 

SpriuBfleld,  Mass. — The  Cohasset  Hotel  Co.  has  been  in- 
corporated with  a  capital  of  $600,000  and  will  build  a  hotel 
at  the  corner  of  Dwight  and  Worthington  St.  Clifford  A. 
Tinker  is  Arch. 

Sprlnefleld.  Mass. — Albert  Karp  and  F.  E.  Bidwell  will 
build  an  $85,000  hotel.     B.  Hammett  Seabury  is  Arch. 


AVnlthan,  Mass.— (Offlcial) — Bids  will  be  received  until 
Aug:.  15  by  James  F.  Monaghan,  Arch.,  Room  401,  79  Milk  St., 
Boston,  RIass.,  for  the  construction  of  a  one-story,  65xl!*5-ft. 
brick  church  for  St.  Charles  Congregation.  The  estimated 
cost   is   $80,000.      Noted   July   1. 

Albany,  N.  Y. — The  St.  Vincent  de  Paul's  Congregation 
plans  to  construct  a  three-story  convent  on  Morris  St.  near 
Partridge  St.  Estimated  cost,  $50,000.  The  construction  of  a 
parochial  school  on  Madison  Ave.  and  Ontario  .St.  Is  also 
contemplated.     Estimated   cost,   $175,000.     Noted  Apr.    IB. 

/VilcKany,  N.  Y. — The  Trustees  of  St.  Bonavonture  College 
plan  to  construct  a  building.  Work  will  be  started  in  the  fall. 
Estimated  cost,  $100,000. 

BulValo,  IV.  Y.— The  Cleveland-Buffalo  Transit  Co.,  1290 
West  nth  St.,  Cleveland,  Ohio,  plans  to  construct  a  freight 
and  passenger  terminal  building  at  Michigan  Ave.  and  the 
Buffalo   River.      M.   Newman    is   Pres. 

Dulfalo,  IV.  Y. — The  Board  of  Education  plans  to  construct 
a  school  on  Walden  Ave.  between  St.  Louis  Ave.  and  Moselle 
St.     The   estimated   cost   is   $50,000. 

+Harrlman,    N.    Y The    JERSEY    CITY    CONSTRUCTION 

CO..  7u  Montgomery  St.,  Jersey  City,  N.  J.  has  been  awarded 
the  contract  for  the  construction  of  a  high  and  grade  school 
on  Main  St.  Estimated  cost,  $40,000.  Noted  under  Harrison, 
N.  J.,  July  S. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Herman  Lee 
Meader,  Arch.,  2  West  33rd  St.,  is  preparing  plans  for  the  con- 
struction of  a  12-story  store  and  loft  building  at  7  East  39th 
St.  and  through  to  10  East  38th  St.,  adjoining  the  Craftsman 
Bldg.  The  estimated  cost  is  $250,000.  Leslie  R.  Palmer,  68 
William  St.,  is  interested.     Noted  June   17. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Abraham  Lin- 
coln Levin,  103  Park  Ave.,  has  purchased  a  site  on  S6th  St., 
between  Columbus  and  Amsterdam  Ave,,  upon  which  to  con- 
struct a  12-story  fireproof  apartment  house.  The  estimated 
cost  is  $700,000. 

New  Y'ork,  N.  Y. —  (Borough  of  Manhattan) — George  Backer, 
56  West  45th  St.,  has  purchased  a  site  at  Madison  Ave.  from 
31st  to  32d  St.  upon  which  to  construct  a  16-story  mercantile 
building. 

New  York,  \.  Y. —  (Borough  of  Manhattan) — Neville  & 
Bagge,  Arch.,  105  West  40th  St.,  is  preparing  plans  for  the 
construction  of  a  12-stor>',  lOOxllO-ft.  apartment  house  on 
West  End  Ave.  and  99th  St.  for  the  McMorrow  Engineering 
&  Construction  Co.,  271  West  125th  St.  The  estimated  cost  Is 
$400,000.     Noted  June   10. 

New  Y'ork,  N.  Y'. —  (Borough  of  Manhattan) — Bids  are  being 
received  by  Katherine  B.  Davis,  Comr.,  Dept.  of  Correction, 
Municipal  Bldg.,  New  York,  for  the  construction  of  a  one- 
story  concrete  and  brick  disciplinary  building  on  the  east 
side  of  Shore  Drive  near  Main  St.  on  Rikers  Island.  F.  B.  & 
A.  Ware,  1170  Broadway,  is  Arch.  The  estimated  cost  is  $64,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
nil    liy   Arthur  Loomis  Harmon,  Arch.,    3  West  29th 

I  ruction  of  a  16-story  loft  building  at  Madison 

1  ,  on  tlie  site  of  the  Havemever  mansion,  for 
I  1.  -  li.r.  576  Fifth  Ave.  The  estimated  cost  is 
550,000.      Noted    June    10. 

New  Y'ork,  N.  Y. —  (Borough  of  Manhattan)  —  (OflScial)  — 
Bids  -were  received  for  tlie  construction  of  additions  and 
alterations  to  Public  School  No.  3  on  Grove  St.  between 
Hudson  and  Bedford  St.,  as  follows:  J.  Kresse  Co.,  52  Vander- 
bilt  Ave.,  $43,400;  H.  C.  Stowe  Construction  Co.,  Academy  and 
Vermvlia  Ave.,  $49,746;  T.  A.  Clarke  Co..  122  Livingston  St., 
Brooklyn,  $57,700;  William  H.  Egan,  Lexington  Ave.  and  125th 
St.,  $59",959;  Frymier  &  Hanna  Co.,  25  West  45th  St.,  $54,468; 
John  J.  Hearn  Construction  Co.,  69  West  46th  St.,  $51,541; 
H.  H.  Vought  &  Co.,  Grand  Central  Terminal.  $58,862;  Lawrence 
J.  Rice,  42nd  St.  and  Lexington  Ave.,  $52,993;  Frank  J.  Fel- 
genhauer  Co.,  Inc.,  4  Court  Sq.,  Brooklyn,  $51,873.  Noted 
July  1. 

Onondas'o,  N.  Y. — Bids  recently  received  by  Lewis  F. 
Pilcher.  State  Arch.,  Capitol,  Albany,  for  the  constructon  of 
a  school  and  teacher's  cottage  at  the  Onondago  Indian  Re- 
servation have  been  rejected.     New  bids  will  soon  be  received. 

Port  Chester,  N.  Y. — Bids  will  be  received  until  8  p,m„  July 
30.  bv  Clarence  D.  Camp.  Clk,,  Bd,  of  Education,  for  the  con- 
struction of  a  three-storv  high  school  on  Irving  Ave.  The 
estimated  cost  is  $120,000.  Hewitt  &  Bottomley,  597  Fifth 
Ave.,  New   York,   is  Arch.     Noted   May  13   and   July   1. 

Rochester,  N.  Y.— Maurer  &  Mills,  Arch.,  1338  Schofield 
Bldg.,  is  preparing  plans  for  the  construction  of  a  church  for 
tile  Dewey  Avenue  Presbyterian  Church.  Estimated  cost, 
$55,000. 

Rochester,  N.  Y. — Bids  are  being  received  by  W.  J.  Brack- 
ett.  Arch.,  Power  Blk.,  for  the  construction  of  a  three-story 
Labor  Temple  at  North  Fitzhugh  and  Church  St.  for  the  Labor 
Temple  Association,  Arcade  Bldg.  The  estimated  cost  is 
$90,000.      Noted   June   17. 

Svracuse,  N.  Y. — Abr.aham  Rubenstein  has  purchased  a  site 
on  West  Favette  St.  between  South  Clinton  and  South  Frank- 
lin St.  upon"  which  to  construct  a  store  and  apartment  build- 
ing,   to    cost    about    $50,000. 

+Syracuse,  N.  Y. —  (Official) — The  PHELAN  ENGINEER- 
ING &  CONSTRUCTION  CO.,  Second  National  Bldg.,  Hoboken, 
N.  J.,  at  $290,778  has  been  awarded  the  contract  for  the  con- 
struction of  the  Vocational  High  School.  Noted  June  24  and 
July  15. 

Valley  Stream,  N.  Y. — Plans  are  being  prepared  by  Ludlow 
&  Peabody,  Arch.,  101  Park  Ave.,  New  York,  for  the  con- 
struction of  a  two-story  home  for  wayward  girls  at  the 
Wayside  Home,  356  Bridge  St.,  Brooklyn.  Mrs.  Homer  A. 
Lattin  is  Pres, 

White  Plains,  N.  Y. — Bids  will  be  received  about  Aug.  1 
by  the  Westchester  County  Building  Commission  for  the  con- 
struction of  a  county  penitentiary  and  workhouse  at  East 
View.  The  estimated  cost  is  $500,000.  Alfred  Hopkins,  Arch.. 
101  Park  Ave.,  New  York,  prepared  the  plans.     Noted  May  20. 

Burlinston,  N.  J. — C.  W.  Oakley  &  Son,  Arch.,  280  North 
Broad  St..  is  preparing  plans  for  the  construction  of  a  build- 
ing for  the  New  Jersey  Grand  Lodge  F.  and  A.  M.  The  esti- 
mated cost  is  $40,000.     T.  B.  Townley,  Elizabeth,  is  Secy. 
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Cnniilen,  N.  J. — Plans  are  being  preparecl  by  Moffett  & 
Stewart.  Arch.,  for  the  construction  of  a  five-story  office 
building  on  Market  St.  for  the  John  H.  Heaton  Piano  Co.  The 
estimated   cost    is    $70,000. 

Cnnidrn,  N.  J, — Plans  are  being  prepared  by  Custer  & 
Seltzer,  Arch.,  for  the  construction  of  a  hotel.  The  estimated 
cost  is  $65,000. 

Jersey  City,  N.  J. — On  July  12  the  city  sold  $439,000  in  bonds 
to  be  used  for  the  construction  of  schools  in  Jersey  City. 
Ne«-ark,  X.  J, — Plans  have  been  prepared  by  Kallich  & 
Lubroth,  Arch.,  215  Montague  St.,  Brooklyn,  N.  Y..  for  the 
construction  of  a  four-story  apartment  house  on  Mt.  Pleasant 
Ave.  near  Oriental  St.  for  Joseph  Moshkowitz,  5305  Fifth  Ave., 
Brooklyn,    N.    Y.     Estimated    cost,    $100,000. 

Paterson,  N.  J. — Plans  have  been  approved  by  the  congre- 
gation of  the  Church  of  the  Covenant  for  the  construction  of 
an  edifice  at  Bro.adwav  and  East  27th  St.  The  estimated  cost 
is  $100,000.  Lee  it  Hewitt,  1123  Broadway,  New  York,  N.  Y. 
is  Arch.     Noted  May  27. 

■\Veelinwken,  N.  J. — Hyman  Rosenthal.  Arch.,  SOD  Broad  St., 
Newark.  h.as  prepared  plans  for  the  construction  of  a  five- 
story.  117xl25-ft.  apartment  house  at  Liberty  St.  and  Hudson 
Countv  Blvd.  for  S.  M.  Adelman,  229  Bergenline  Ave.,  Union. 
The  estimated  cost  is  $100,000. 

Ben  .\von,  Penn. —  (Allegheny  post  office) — The  Odd  Fellows 
plan  to  construct  an  orphanage  at  Ben  Avon  to  cost  about 
$50,000. 

Doruiont,  Penn. — Plans  have  been  prepared  by  J.  A.  Long 
&  Son,  Benedum-Trees  Bldg.,  Pittsburgii,  for  the  construc- 
tion of  a  tliree-story,  65xl00-ft.  store  and  lodge  building  for 
the  South  Hills  Association.  Estimated  cost,  $55,000.  Frank 
Ryman    is   Pres.     Noted  June   10. 

LanNfordt  Penn. —  (Official) — The  time  for  receiving  bids 
has  been  extended  from  Aug.  2  to  Aug.  9  for  the  construction 
of  a  fireproof  high  school.  John  T,  Simpson.  1224  Essex  Bldg., 
Newark,  N.  J.,  and  Tooker  &  Marsh,  101  Park  Ave.,  New  York, 
N.  Y.,  are  Assoc.  Archs.  and  Engrs.  The  estimated  cost  is 
$150,000. 

Mnncy,  Penn. — Bids  were  received  June  30  by  Prank  Smith, 
Secy,  of  Comn.,  Hari'isburg,  for  the  construction  of  four 
cottages  and  an  administration  building  for  the  industrial 
home  at  Muncv,  as  follows:  Loose  &  Dothead,  Philadelphia, 
$224,250;  George  A.  Fuller  Co.,  Philadelphia,  $199,150;  Shamokin 
Lumber  cfe  Mfg.  Co.,  $205,000;  Henry  E.  Baton,  Philadelphia, 
$203,597;  George  Borst.  Philadelphia,  $221,SS2;F.  Rowe  Searing, 
Philadelphia,  $204,890;  F.  H.  Keyser  &  Co.,  Pottstown,  $209,700; 
Ketcham  &  McQuade,  Philadelphia,  $211,420;  Metzger  &  Fisher, 
Philadelphia,  $178,500;  Conners  Bros.  Co..  Lowell.  Mass.,  $194.- 
450;  Samuel  L.  Larivee,  Williamsport,  $207,000;  Edward  Fay  & 
Son,  Philadelphia,  $183,930;  James  V.  Bennett  &  Co.,  Williams- 
port,  $218,716;  Beard  Construction  Co.,  Reading,  $222,236. 
Noted    June    24. 

Oxford,  Penn. — Plans  have  been  prepared  by  Roscoe  C.  Tin- 
dall.  Arch.,  Equitable  Bldg.,  Wilmington,  Del.,  for  the  con- 
struction of  a  two-story  theater  for  Joseph  G.  Crowl.  The 
estimated   cost  is  $40,000. 

Philadelphia,  Penn. — The  Pennsylvania  R.R.  has  had  plans 
prepared  for  the  construction  of  an  immigrant  station  at 
Washington  Ave.  and  the  Delaware  River.  The  estimated 
cost  is  $70,000.      Alex.   C.   Shand   is  Ch.   Engr. 

Philadelphia,  Penn. — The  lowest  bid  received  for  the  con- 
struction of  a  school  at  Sixth  St.  and  Hunting  Park  Ave. 
was    submitted    by    Wilbert    Beaumont,    at    $52,735. 

+Pliiladelphia,  Penn. — The  contract  for  the  construction 
of  additions  and  alterations  to  the  office  and  store  building  at 
Juniper  and  Chestnut  St.  for  the  Weighman  Estate  has  been 
awarded  to  JAMES  S.  TALLEY,  1931  Market  St.,  Philadelphia. 
Estimated  cost   is   $60,000. 

Philadelphia,  Penn. — Bids  will  soon  be  received  for  the 
construction  of  a  six-story,  65xl88-ft.  loft  building  at  315-19 
Arch  St.  Sauer  &  Hahn,  1112  Chestnut  St.,  is  Arch.  Noted 
June  10. 

Philadelphia,  Penn. — Harris  &  Rush,  Arch.,  1001  Chestnut 
St.,  is  preparing  plans  for  the  construction  of  a  four-story 
fireproof  building  at  1607-15  Christian  St.  for  the  Y.  M.   C.  A. 

Philadelphia.  Penn. — Plans  are  being  prepared  by  Frederick 
Webber,  Arch.,  Morris  Bldg.,  for  the  construction  of  a  12-story 
apartment  house  at  235-45  South  loth  and  Locust  St.  The 
estimated  cost  is  $800,000.     Noted  Mar.   11. 

+Philadelphia,  Penn. —  (Official)— WILLIAM  R.  DOUGH- 
ERTY, 1608  Sansom  St..  Philadelphia,  at  $68,229  has  been 
awarded  the  contract  for  the  construction  of  a  school  at 
Second,  Pike  and  Sanger  St.    Noted  July  1. 

Philadelphia,  Penn. — The  Franklin  National  Bank.  Broad 
and  C;hestnut  St.,  plans  to  construct  a  three-story  bank  and  a 
20-storv  office  building  at  1416-18  Chestnut  St.  Estimated 
cost,  $1,000,000.  McKim,  Mead  &  White,  101  Park  Ave.,  New 
York,  N.   Y.,  is  Arch. 

^Philadelphia,  Penn. —  (Official) — CRAMP  &  CO.,  Denckla 
Bldg.,  Philadelphia,  at  $278,056  has  been  awarded  the  contract 
for  the  construction  of  a  three-story  school  at  65th  St.  and 
Lime  Kiln  Pike,  East  Germantowi  .    Noted  July  1,  18  and  15. 

+PlttNl)nri^h,  Penn. — GOLDEN  &  CRICK  has  been  awarded 
the  contract  for  the  construction  of  a  brick  dormitory  and 
dining-room  on  Troy  Hill  Rd..  North  Side,  for  St.  Joseph's 
Orpham  Asylum.     The  estimated  cost  is  $45,000. 

PittMliur^ch,  Penn. — Arrangements  are  under  way  to  con- 
struct a  laboratorv  at  Sandusky  St.  and  Parkway.  North  Side. 
to  be  operated  in  connection  with  the  Allegheny  General 
Hospital.      The   estimated   cost  is  $400,000. 

PittMburKh,    Penn Plans    are    being    prepared    by    John    T. 

Comes,  Arch.,  Renshaw  Bldg.,  for  the  construction  of  a  church 
at  Fifth  Ave.  and  Robinson  St.  for  St.  Agnes  congregation. 
The  estimated  cost  is  $80,000.     Noted  June  24. 

PitiNbureh,  Penn. — Plans  have  been  prepared  by  John  T. 
Comes  and  John  E.  Kauser,  Archs..  Renshaw  Bldg.,  for  the 
construction  of  a  church  on  Mission  St.  for  St.  Joseph's  con- 
gregation.     The  estimated  cost  is  $40,000. 

Baltimore,  Md. — Joseph  Evans  Sperry,  Arch.,  409  Calvert 
Bldg..  is  preparing  plans  for  the  construction  of  a  three-story 
engineering  building,  for  the  Johns  Hopkins  University,  at 
Homewood.      Estimated  cost.  $150,000. 


Baltimore,  Md. — Plans  are  being  prepared  bv  Archer  & 
Allen,  Arch.,  for  the  construction  of  a  mechanical  laboratory 
addition  to  Johns  Hopkins  Medical  School,  on  Monument  St. 
Estimated   cost,   $50,000. 

AVashington,  D.  C. — The  American  Federation  of  Labor  will 
construct  a  building  to  cost  about  $150,000. 

AVaNhinstou,  D.  C A.  M.  Schneider  Co.,  Arch.,  have  pre- 
pared plans  for  the  construction  of  a  six-story,  150x200-ft. 
apartment  house  at  .■Vdams  Mill  and  Quarry  Rd.,  N.  W.,  for 
Harry  Wardman.     The  estimated  cost  is  $500,000. 

AVaxhinKton,  D.  C. — Plans  have  been  prepared  by  Hunter 
&  Bell,  Arch.,  1421  H  St.,  N.  W.,  for  the  construction  of  a 
seven-story  apartment  house  at  2129  Connecticut  Ave.,  N.  W., 
for  Bates  Warren.  The  estimated  cost  is  $400,000.  Noted 
Jan.     14. 

+Peter8burg,  Va. — The  contract  for  the  construction  of  a 
hotel  on  West  Tabb  St.  for  the  Petersburg  Investment  Cor- 
poration has  been  awarded  to  the  FULTON  BRICK  WORKS, 
Richmond,   at   $21,000.     Nottd   Apr.    15. 

Staunton,  Va. — The  First  Presbyterian  Church  plans  to 
construct  a  school  to  cost  about  $50,000. 

Madison,  W.  Va. — Bids  will  be  received  until  Aug.  10  by 
Elmer  Nelson.  Clk.  of  Boone  County  (iourt,  for  the  construc- 
tion  of  a   courthouse.     H.   Rus  Warne,   Charleston,   is  Arch. 

Moundsville,  AV.  Va. — The  congregation  of  St.  Francis 
Xavier  will  construct  a  church.  The  estimated  cost  is  $75,- 
000. 

ParkersbuFi^,  AV.  A'a. — The  Chamber  of  Commerce  has  in- 
troduced a  plan  to  finance  the  construction  of  a  market  house, 
convention  hall  and  armory.     Estimated  cost,  $60,000. 

Parkersbur^,  A\'.  Va. — Bids  will  be  received  about  Aug.  11 
for  the  construction  of  a  high  school.  Frank  L.  Packard,  1212 
Hayden    Bldg.,    Columbus,   Ohio,    is  Arch.     Noted   Apr.    15. 

Triadelphia,  AA'.  Va. — Bonds  to  the  amount  of  $125,000  have 
been  sold  by  the  Board  of  Education.  The  proceeds  will  be 
used  for  the  construction  of  a  school.  S.  S.  Jacobs  is  Dist. 
Supt. 

AA'heelinK,  AA\  A'a. — The  Commissioners  of  Ohio  County  will 
construct    an    infirmary.      The    estimated    cost    is    $100,000. 

Durham,  >'.  C. — The  Board  of  County  Commissioners  plans 
to  construct  a  courthouse  on  the  site  of  the  Arcade  Theater 
and  the  Rigsbee  property.  The  estimated  cost  is  $150,000. 
George    W.    Woodward    is   City   Clk. 

AA'ilniin^on,  N.  C. — J.  H.  Hinton  plans  to  construct  a  14- 
story  hotel   on   the  Orton   property. 

Ausnsta,  Ga. — According  to  press  reports  a  building  will 
be  constructed  to  be  knovi'n  as  the  Georgia  State  Hospital 
for  Cripples.  The  estimated  cost  is  $100,000.  Minnie  B.  Allyn 
is   interested. 

Macon,  Ga. — Bids  will  be  received  about  Sept.  1  for  the 
construction  of  a  union  station  for  the  Southern  Ry.  and  the 
Central  of  Georgia  Ry.  The  estimated  cost  is  $800,000.  Noted 
Apr.   1. 

Palm  Beach,  Pla. — The  East  Coast  Club  Co.  plans  to  con- 
struct a  clubhouse  and  other  improvements,  to  cost  about 
$300,000. 

Seabreeze,  Fla. —  (Official) — Bids  will  be  received  about 
Sept.  15  by  the  Board  of  Public  Instruction  of  the  County  of 
Volusia  for  the  construction'  of  a  two-story  school.  The  esti- 
mated cost  is  $45,000.  Mark  &  Sheftall,  210  Clark  Bldg., 
.Jacksonville,   is   .\rch.      Noted   July   8. 

Meridan,  Miss. — The  East  End  Methodist  Congregation 
plans  to  construct  a  church  to  cost  about  $50,000.  William  B. 
Hogg  is   Pastor. 

+Vicksburg,  Miss. — H.  H.  HAVIS,  Vicksburg,  has  been 
awarded  the  contract  for  the  construction  of  a  telephone  ex- 
change building  at  Crawford  St.  and  Monroe  Blvd.  for  the 
Cumberland    Telephone    Co.      Estimated    cost,    $40,000. 

Alexandria,  La. — The  State  Board  of  Health  is  planning  to 
construct  a  tuberculosis  hospital  10  miles  south  of  Alexandria. 

Lebanon,  Tenn. — The  members  of  the  F.  and  A.  M.  contem- 
plate the  construction  of  an  office  and  lodge  building.  The 
estimated  cost  is  $75,000. 

Memphis,  Tenn. — Bids  have  been  received  by  C.  C.  Ogilvie. 
Supt.  of  the  Goodwyn  Institute,  and  are  being  considered  by 
the  Commissioners,  for  the  construction  of  a  seven-story 
addition  and  improvements  to  the  present  auditorium.  Esti- 
mated cost,  $125,000.     Noted  June  24. 

+Morristown,  Tenn. — WILLI.\M  H.  BOSTWICK,  Johnson 
Citv.  has  been  awarded  the  contract  for  the  construction  of 
a  liotel  on  Main  St.  The  estimated  cost  is  $40,000.  J.  C. 
Mitchell  and   L.   V.    Rader  are   interested. 

Lexington,  Ivy. — The  Building  Committee  of  the  Broadway 
Christian  Church  plans  to  construct  an  edifice.  The  estimated 
cost  is  $75,000. 

Akron,  Ohio — Bids  will  be  received  until  Aug.  1  by  B.  L. 
Bargar,  Secy.,  State  Armory  Bd.,  New  Hayden  Bldg.,  Columbus, 
for  the  construction  of  an  armory  and  auditorium  on  South 
High  St.  The  estimated  cost  is  $165,000.  Harpster  &  Bliss, 
Nantucket   Bldg.,    is  Arch.      Noted   June    10   and   July    8. 

Canton,  Ohio — Frank  A.  Luther  plans  to  construct  a  two- 
story  store  and  office  building  on  Second  St.,  N.  B.  The 
estimated   cost   is    $40,000. 

Cincinnati,  Ohio — Bids  will  soon  be  received  by  the  Board 
of  Education  for  the  construction  of  the  East  Hills  High 
School.  The  estimated  cost  is  $1,000,000.  Garber  &  Wood- 
ward is  Arch.     Noted  Mar.   4. 

Cincinnati,  Ohio — The  Board  of  Education  will  construct 
two  school  buildings  in  the  West  End  of  Cincinnati.  Charles 
Handman    is   Business    Mgr. 

Cincinnati,  Ohio — Harry  Hake,  Arch.,  Bell  Telephone  Bldg., 
is  preparing  plans  for  the  construction  of  an  office  building 
at  Court  and  Main  St.   for  the  Title  Guarantee  &  Trust  Co. 

Cleveland,  Ohio — M.  Schallhiem.  S021  Cedar  Ave.,  plans  the 
construction  of  a  commercial  building  at  Oakview  Ave.  and 
Eddry   Rd.      Estimated    cost,    $50,000. 
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Cleveland,  Ohio — Plans  havo  been  propared  by  Kofhl  & 
Renssalaer.  Arch..  OOti  I'ark  KldK.,  for  Ihf  construction  of  an 
addition  to  th.'  Parish  of  St.  Rose,  at  Detroit  Ave.  and  West 
116th   St.      Estimated   cost.    $40,000. 

rievelnml,  Ohio — William  S.  LouRree,  Arch.,  Marshall  BldK., 
has  prepared  tentative  plans  for  the  construction  of  a  16-story 
fireproof  office  buildinsr  on  the  site  of  the  Republic  Bldg.,  847 
Euclid  Ave.  for  Arthur  M.  Brown  and  Philip  Brown,  New- 
castle,  Penn.     The  estimated   cost   is   $2,000,000. 

Clevelnnd  HelKhtM,  Ohio — (Warrensville  post  office) — Bids 
will  be  received  until  noon,  Auk.  6.  by  Ezra  K.  Bryan,  Clk., 
Bd.  of  Education,  Cleveland  Heifchts  Village  School  Dist., 
Lee  Rd.,  Cleveland  Heights,  for  the  construction  of  a  grade 
school  at  Fairfax.  Scarborough  and  Lee  Rd,  Franz  C.  Warner, 
767  Hippodronu'  Bldg.,  Cleveland,  is  Arch.     Noted  July   1. 

ColuiiibuM,  Ohio — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $ir)0,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  workhouse,  shops, 
powerhouse,  barns,  storehouses  and  other  necessary  buildings. 
George  J.   Karb  is  Mayor. 

ColumbuM,  Ohio — Plans  are  being  prepared  by  Tressett  & 
Bassett.  Arch.,  for  the  construction  of  a  recreation  building 
at   Schiller   Park,    Columbus.      Estimated    cost.    $40,000. 

Dayton,  Ohio — The  Directors  of  the  Miami  Conservancy 
District  will  construct  an  office  building  at  Monument  Ave. 
and  Jefferson  St.  opposite  Van  Cleave  Park.  The  building 
will  be  used  as  offices  by  the  engineers,  appraisers,  clerks  and 
staff  to  be  employed  on  the  construction  of  the  proposed 
$18,000,000    dry    reservoir    system.      Edward    A.    Deeds    is    Chn. 

Defiance,  Ohio — The  Members  of  Defiance  Lodge  B.  P.  O.  E. 
No.  147  contempl.ate  the  construction  of  a  two-story  building. 
The   estimated   cost   is   $60,000. 

Elyria,  Ohio — The  Lorain  County  Banking  Co.  will  construct 
a  10-story  fireproof  bank  and  office  building  on  the  N.  L. 
Johnson  Blk.     A.  B.  Taylor  is  Pres.  and  A.  J.  Plocher  is  Secy. 


■  ronton,  Ohio — Bids  will  soon  be  received  for  the  con- 
struction of  a  hotel.  The  estimated  cost  is  $100,000.  T.  J. 
Kennedy  is  Secy,  of  Bldg  Com.  and  W.  H.  St.  Clalr,  Charleston, 
W.  Va.,  Is  Arch.      Noted  June   10. 

+Nen'burK.  Ohio — (Cleveland  post  otilce) — The  contract  for 
the  construction  of  a  temple  on  Miles  Park  Ave.  for  the  New- 
burg  Masonic  Temple  Co.  has  been  awarded  to  the  .SAMUEL 
W.  EMERSON  CO.,  Chamber  of  Commerce  Bldg.,  Cleveland. 
W.  J.  Carter,  1423  Illuminating  Bldg.,  Cleveland,  is  Arch. 
Estimated  cost,   $70,000.     Noted  May  6  and  June   3. 

Toledo,  Ohio — Contracts  will  be  awarded  about  Sept.  15 
for  the  construction  of  a  six-story,  56x67-ft.  apartment  hotel 
for  the  Scottwood  Realty  Co.  Estimated  cost,  $100,000.  Noted 
June   10. 

WyomInK,  Ohio — Plans  have  been  prepared  by  Garber  & 
Woodward,  Arch.,  2803  Union  Central  Bldg.,  Cincinnati,  for  the 
construction  of  a  two-story  grade  school  addition.  The  esti- 
mated   cost    is    $50,000. 

KvanHvllle,  Ind. — Bids  are  being  received  and  contracts 
will  be  awarded  about  Aug.  1  by  the  Directors  of  the  Vander- 
burg  County  Coliseum  (or  the  construction  of  a  $250,000 
coliseum.  Charles  P.  Beard  la  Secy.,  Bd.  of  Dlrs.  Noted  Mar. 
25  and  Apr.  8. 

+Frnnklln,  Ind. — The  contract  for  the  construction  of 
buildings  at  the  State  Masonic  Home  for  the  Grand  Masonic 
Lodge  of  Indiana  has  been  awarded  to  the  STATE  CON- 
STRUCTION CO.  OF  INDIANAPOLIS,  at  $140,779.  Noted  May 
6  and  27. 

IndianniioliH,  Ind. — Contracts  will  soon  be  awarded  for  the 
construction  of  a  six-story  brick  and  steel  business  building 
at  South  Meriden  St.  for  John  B.  Bright  &  Son,  221  East 
Maryland  St.     The  estimated  cost  is  $100,000. 

+Ijnfnyette,  Ind. — The  contract  for  the  construction  of  a 
two-story  veterinary  building  for  Purdue  University,  has 
been  awarded  to  the  WILLIAM  P.  JUNGSCLAUS  CO..  Indiana- 
polis, at  $40,000.     Noted  June  24. 


SEWER    SYSTEM — DOWNINGTOWN,    PENN. 


+Bids  were  received  June  7  by  the  Borough  Council  for 
the  construction  of  a  sewer  system  from:  (A)  Engineer's 
Estimate,  (B)  Polock  &  Lewis,  Downingtown.  (C)  Edwin  H. 
Vare,  Philadelphia,  (D)  John  A.  Clark,  Wilmington,  Del..  (E) 
Martin,    Miller    &    Pizzimenti.    Caldwell,    N,    J.,    (F)    Frank    X. 


18-in.  terra  cotta  pipe  4  ft.  deep- 
618  lin.ft.  18-in.  terra  cotta  pipe,  4  to 

6  ft.  deep 

700  lin.ft.  18-in.  terra  cotta  pipe,  6  to 

8  ft.  deep 

1500  lin.ft.  IS-in.  terra  cotta  pipe,  8 

to  10  ft.  deep 

1500  lin.ft.  15-in.  terra  cotta  pipe,  4 

to  6  ft.  deep 

490  lin.ft.  15-in.  terra  cotta  pipe,  6  to 

8  ft.  deep 

15  in.  terra  cotta  pipe,  8  to  10  ft. 

deep  per  lin.ft 

15-in.  terra  cotta  pipe,  10  to  12  ft. 

deep  per  lin.ft 

12-in.  terra  cotta  pix)e,  0  to  4  ft.  deep 

per  lin.ft 

1070  lin.ft.  12-in.  terra  cotta  pipe,  4 

to  6  ft.  deep 

12  in.  terra  cotta  pipe,  6  to  8  ft.  deep, 

per  lin.ft 

460  lin.ft.  12-in.  terra  cotta  pipe  8 

to  10  ft.  deep 

12-in.  terra  cotta  pipe,  10  to  12  ft. 

deep  per  lin.ft 

12-in.  terra  cotta  pipe,  12  to  15  ft. 

deep  per  lin.ft 

3290  lin.ft.  10-in.  terra  cotta  pipe,  4 

to  6  ft.  deep 

110  lin.ft.  10-in.  terra  cotta  pipe,  6  to 


E.  Gross,  Tonkers,  N.  Y.,  (I)  Jones  «.-  Haggart,  Pittsburgh  ,(J) 
Dabbs  &  Meyers,  Laurel,  Md.,  (K)  Thomas  E.  Dwyer,  Phila- 
delphia, (L)  M.  &  T.  E.  Farrell,  West  Chester,  (M)  Cantrell 
Construction  Co.,  Philadelphia,  (N)  GEORGE  C.  SOUDER, 
Lancaster      (awarded     contract).        The     item      bids     were     as 


ift. - 


10-in.  terra  cotta  pipe,  8  to  10  ft. 

deep  per  lin.ft 

10-in.  terra  cotta  pipe,  10  to  12  ft. 

deep  per  lin.ft 

10-in.  terra  cotta  pipe,  12  to  15  ft. 

deep  per  lin.ft 

19,632  lin.ft.  S-in.  terra  cotta  pipe,  4 

to  6  ft.  deep 

12.657  lin.ft.  S-in.  terra  cotta  pipe,  6 

to  8  ft.  deep 

1973  lin.ft.  8-in.  terra  cotta  pipe,  8  to 

10  ft.  deep 

300  lin.ft.  8-in.  terra  cotta  pipe,  10  to 

12  ft.  deep 

S-in.  terra  cotta  pipe,  12  to  14  ft.  deep 

2  18-in.  Y-branches 

2  15-in.  Y  branches .... 

4  12-in.  Y  branches. .  . . 

20  10-in.  Y  branches 

1025  8-in.  Y  branches 

11  Lampholes 

144  plain  manholes . .  . 

1  flush  manhole ... 

Drop  manhole 

5  catch  buckets 

7  flush  tanks 

5  house  connections 

196  Un.ft.  8-in.  c.i.  pipe,  4  to  6  ft. 

108  lin!ft.8^in.  c.i.  pipe,  6  to  8  ft. 

deep 

416  lin.ft.  12-in.  c.i.  pipe,  4  to  6  ft. 

deep 

15-in.  per  lin.ft 

192  hn.ft.  18-in.  c.i.  pipe,  4  to  6  ft. 

deep 

Extended  totals 


H.   Johnson,   Ph 

liladelp 

hia,    (H) 

1    F. 

follows 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

SI  00 

$0  96 

SO.  91 

SI  00 

SO.  85 

SO  78 

SO,  95 

SI    20 

$1    12 

$1  00 

SO  73 

S8  45 

SO  86 

$0  72 

1.40 

1.08 

1.00 

1.20 

0  93 

0.80 

0,97 

1    20 

1  29 

1  10 

0.85 

0  95 

1   10 

0.79 

1   50 

1.24 

1.11 

1.35 

1.00 

0.85 

1,15 

1   20 

1  43 

1  20 

1.11 

1.05 

1.28 

1  88 

1.60 

1.56 

1.26 

i  55 

1  23 

0  91 

1  35 

2.00 

1,57 

1.50 

1.21 

1  24 

1.47 

0  98 

1.00 

0  72 

0.81 

0.90 

0.62 

0,72 

0.78 

0,80 

1,12 

0  SO 

0.97 

,  0.705 

0,85 

0  60 

1.25 

0.87 

0.92 

1.05 

0.72 

0  77 

0,90 

1,25 

1,26 

1  00 

0  89 

0  79 

1  00 

0  69 

1  20 

1.07 

1.25 

0  95 

0.82 

1   25 

1,60 

1,40 

1.30 

1.01 

0  915 

1  39 

0  78 

1  65 

1  15 

1.50 

1.25 

0.87 

1..50 

2  00 

1   54 

1.50 

1.25 

1  OS 

1.72 

1  02 

0  47 

0  51 

0.65 

0.45 

0  53 

0  55 

0,60 

0.91 

0.60 

0.73 

0  48 

0  50 

0.43 

0  60 

0.57 

0  60 

0  70 

0.48 

0.55 

0,60 

0.60 

0.98 

0  70 

0  73 

0  .57 

0.68 

0.44 

0  SO 

0  71 

0.67 

0,82 

0.65 

0  60 

0-80 

0.90 

1    12 

0.90 

0  99 

0  65 

0,78 

0  53 

1.00 

0.95 

0  SO 

1  00 

0.78 

0.69 

0  93 

1.00 

1   26 

1   10 

1   27 

0  82 

1  00 

0  63 

1.44 

0.83 

1.25 

1   00 

0.78 

1,25 

1.90 

1   40 

1  40 

1   61 

0  92 

1  36 

0  85 

2  30 

1  11 

1  70 

1,50 

0.93 

1   65 

3.25 

1   55 

1.60 

2   51 

1    10 

1  95 

1   10 

0  60 

0  51 

0  53 

0.57 

0  45 

0  47 

0,45 

0.55 

0  94 

0,60 

0  45 

0.49 

0.55 

0  40 

0  70 

0.65 

0.60 

0.70 

0.60 

0.57 

0  60 

0.65 

1,08 

0,75 

0  69 

0  57 

0  72 

0  48 

0  93 

0.72 

0.S6 

0.80 

0.62 

0 ,  85 

1.00 

1   22 

0,90 

0  99 

0,68 

0.89 

0  58 

1.38 

0,82 

1,06 

1.10 

0.69 

1,00 

1.50 

1   36 

1,20 

1.61 

0,79 

1.31 

0.81 

2  .30 

1,04 

1   50 

1.40 

0,84 

1-25 

3  00 

1   51 

1.50 

2.51 

1   00 

1.88 

1.05 

0  40 

0  41 

0  46 

0  49 

0.41 

0  43 

0  ,35 

0.40 

0,68 

0  .50 

0  37 

0,38 

0  46 

0  33 

0  50 

0.52 

0  60 

0  59 

0.49 

0  56 

0.46 

0  50 

0,82 

0.65 

0  53 

0.48 

0  60 

0.41 

0  SO 

0.78 

0  65 

0  70 

0  65 

0  76 

0  70 

0.65 

0.96 

0.75 

0  97 

0  60 

0.82 

0.52 

1   50 

0.93 

0,75 

0  90 

0  91 

0  75 

0  90 

1   00 

1    10 

1   OO 

1   01 

0  75 

1   IS 

0  75 

1  20 

0  95 

1   20 

1   30 

0  89 

1   20 

2.75 

1   23 

1   25 

1   51 

0  93 

1  57 

1.00 

2  50 

3.14 

1,55 

1.50 

2   U 

1   00 

1.00 

2.40 

I   00 

1   97 

2  00 

1  70 

1  20 

1  65 

2.31 

1,15 

1  00 

1,51 

0,80 

1.00 

1   57 

0.75 

1   31 

1   .50 

1   15 

1.00 

1   10 

1.55 

0,90 

0  75 

1   05 

0.65 

0.75 

1.17 

0.50 

1  05 

1  25 

0  75 

0.75 

0  65 

1.44 

0  75 

0-50 

0,88 

0.50 

0.60 

1.04 

0.45 

1  81 

1  00 

0  60 

0.60 

0  60 

1.17 

0  50 

0.40 

0,68 

0.35 

0  40 

0  78 

0  40 

0  51 

0  75 

0  40 

0.44 

12.00 

13  10 

16.85 

10  00 

10.00 

10  00 

10.00 

10  00 

10  00 

10  OO 

10  00 

10  00 

S  00 

10  30 

40  00 

40  00 

51   00 

40.00 

35  00 

30.00 

43.00 

32.00 

40.00 

35  00 

43  50 

48  00 

41  00 

35  50 

55  00 

75  00 

80.00 

60  00 

55.00 

74.00 

55.00 

75.00 

60.00 

40.00 

75  00 

73  00 

80  00 

50.00 

50  00 

75.00 

51  00 

42.00 

45  00 

32.00 

50.00 

75.00 

50.00 

40  00 

60.00 

82  00 

50.00 

38.00 

4.50 

6.00 

6.00 

4.50 

3.00 

4.50 

4.00 

3.00 

5.00 

15  00 

5.00 

4  00 

6.00 

4.80 

65  00 

75.00 

100.00 

85.00 

75.00 

94.00 

75.00 

95.00 

75.00 

75  00 

75  00 

100.00 

105  00 

88.00 

0  35 

0.45 

0.40 

0  50 

0.45 

0.32 

0.45 

0.80 

0.75 

0  40 

0.60 

0.60 

0.60 

0.50 

1   50 

1,71 

1.71 

1.54 

2,71 

1.08 

2.55 

1.30 

1  46 

1  50 

1  37 

1   28 

1  01 

1.47 

ISO 

1,84 

1.85 

1.64 

2.79 

1.21 

2.66 

1.40 

1.60 

1,65 

1.53 

1  38 

1   15 

1.55 

2.00 

2.27 

2.10 

3.05 

3.23 

2.18 

3.35 

2.05 

2.44 

2.20 

2,40 

2  32 

1  61 

2  14 

1.81 

1.75 

3.00 

3.00 

3.09 

3.25 

2.00 

1.74 

2.00 

2.25 

2.25 

1  42 

2.40 

3  00 

2.89 

3.00 

4.95 

4.93 

4.28 

4  57 

3.70 

3.53 

3.35 

3,35 

3  95 

2.77 

3.29 

$34,207    $34,009    $37,472    $37,572    $31,923    $32,080   $33,333    $33,012    S46.707    $36,777    $33,825    $32,972    $36,010    $27,231 
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Mnncie,  Ind. — Bids  will  be  received  until  July  30  by  P.  M. 
Williams,  County  Audi.,  for  the  construction  oj  a  two-story, 
36xlOrt-ft.  infirmary  building.  Estimated  cost,  ?40,000.  C.  t±. 
Houck  is  Arch.     Noted  .lune  24  and  July  1. 

Miincie.  Ind. — The  Ball  Bros.  Glass  Mfg.  Co.  plans  to  con- 
struct a  two-story  office  building  which  will  cost  about  $75,000. 
Uetroit,  Mich. — Crowley,  Milner  &  Co.,  Gratiot  and  Monroe 
Ave  ,  plans  to  construct  an  eight-story  fireproof  addition  on 
Monroe  Ave.  The  estimated  cost  is  $400,000.  Albert  Kahn,  58 
Lafayette  Blvd.,  is  Arch. 

Grnud  Rapidx,  Mich. — The  Compau  Square  Bldg.  Co.  plans 
the  construction  of  a  10-story  fireproof  building  to  be  used 
as  a  furniture  exposition  and  commercial  building  on  Pearl 
and  Louis  .St.  and  Campau  Ave.  The  estimated  cost  is  between 
$450,000  and  $500,000. 

Knlnmnzoo.  Mich. — The  Trustees  of  the  Kalamazoo  State 
Hospital  plan  to  construct  a  three-story  building  as  a  home 
for  employees  of  the  hospital.  Estimated  cost,  $74,000.  Wen- 
ette,   Bradfleld,   Mead   &  Co.,    Grand   Rapids,   is  Arch. 

Marquette,  Mich. — The  First  Church  of  Christ,  Scientist, 
plans  to  construct  a   church.      Estimated   cost.   $50,000. 

•Sa-'innw,  Mich. — The  Bancroft  Realty  Co.  will  construct  a 
six-story  hotel  to  replace  the  Bancroft  House.  The  estimated 
Co'st    is   $650,000. 

Beu.<ienville.  III. — The  Northern  District  of  the  German 
Evangelical  Svnod,  Champaign,  has  decided  to  construct  a 
home  for  the  aged  at  Bensenville.     Estimated  cost,  $50,000. 

Chicago,  III. — Plans  have  been  prepared  by  Henry  L.  New- 
house,  Arch.,  4630  Prairie  Ave.,  for  the  construction  of  a 
two-story  theater  and  lodge  building  on  Ashland  Ave.  for 
Nathan   Ascher.      Estimated   cost,    $90,000. 

Chicago,  111. — Charles  H.  Kusel  plans  to  construct  a  theater, 
store  and  apartment  building  at  Montrose  Ave.  and  North 
Lincoln    St.      The    estimated    cost    is    $150,000. 

Macomb,  111. — The  members  of  the  Board  of  Trustees  of 
the  Western  Illinois  State  Normal  School  plan  the  construction 
of  a  building  for  the  school  of  Manual  A.rts  on  the  campus. 
The  estimated   cost   is   $95,000. 

Oblong,  111. — L.  H.  Osterhage,  Arch.,  Vincennes,  Ind.,  is 
preparing  plans  for  the  construction  of  a  township  high 
school.     The  estimated  cost  is  $60,000. 

Milwaukee,  Wis. — The  Directors  of  St.  Catherine's  Home, 
1131  Svcamore  St.,  plan  to  construct  a  four-story  home  on 
the  present  site.  Estimated  cost,  $65,000.  James  J.  Quinn  is 
Chn.  of  Bldg.  Com. 

Milwaukee,  Wis. — Plans  are  being  revised  by  Brust  & 
Philipp  Arch..  506  Free  Press  Bldg..  for  the  remodeling  and 
improving  of  the  Merrill  Bldg.,  at  Second  St.  and  Grand  Ave. 
The   estimated  cost  is   $150,000.      Noted  Apr.   S. 

Montello.  Wis. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  courthouse  and  Jail.  The  estimated 
cost  is  $50,000.  Parkinson  &  Dockendorft,  La  Crosse,  is  Arch. 
Noted  June  24. 

Neeonh,  'Wis. — Plans  are  being  prepared  by  Edward  Berg- 
strom.  .\rch..  Los  Angeles,  Calif.,  for  the  construction  of  a 
fireproof  hotel  for  the  Merchants  &  ManufacJ;urers'  Hotel  Co. 
The    estimated    cost    is    $75,000. 


Frank    J.    Sensenbrenner    is 


Alta,  Iowa — At  a  recent  election  the  citizens  voted  in  favor 
of  the  question  of  isuing  $55,000  in  bonds;  proceeds  to  be  used 
for  the  construction  of  a  school.     Noted  June  17. 

Charter  Oak,  Iowa — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $50,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  school. 

Des  Moiues,  Iowa — The  Grocers  Wholesale  Co.  plans  to  con- 
struct  a   three-story   building  estimated   to   cost   $50,000. 

Grinnell.  Iowa — Plans  have  been  prepared  for  the  con- 
struction of  a  building  for  the  Alumni  Association  at  Grinnell 
College.     The  estimated   cost   is   $150,000. 

+Iniogene,  Iowa— G.  W.  SPRAGUE  &  SON,  Omaha,  Neb., 
has  l)een  awarded  the  contract  for  the  construction  of  a 
church  at  Imogene  to  cost  about  $45,000. 

Iowa  City,  Iowa — Contracts  will  be  awarded  about  Aug.  24 
bv  the  State  Board  of  Education  for  the  construction  of  a 
four-storv  dental  building  at  Iowa  University.  The  estimated 
cost  is  $175,000.     Noted  Jan.  14. 

+PrimKhar,  Iowa — (OfBcial) — Bids  were  received  June  15 
by  J.  B.  Stamp,  County  Audr..  for  the  construction  of  a  court 
house  for  O'Brien  County  as  follows:  C.  E.  Atkinson,  Webster 
City,  $117,936;  Bankers  Ftealtv  Investment  Co.,  Omaha,  Neb., 
$114,995;  J.  P.  Cullen  Construction  Co.,  Janesville,  Wis.,  $121,- 
000;  L.  W.  Dumas,  Jr.,  Construction  Co.,  Columbia,  Mo.,  $122,- 
649;  E.  Eilenberger  &  Co.,  Chicago,  111.,  $130,421;  J.  B.  Evans 
Construction  Co.,  Mexico,  Mo.,  $126,600;  Charles  Franklin, 
Iowa  City,  $125,000;  Gray  Construction  Co.,  Watertown,  S.  D., 
$121,641;"A.  Guthrie  &  "Co.,  St.  Paul,  Minn.,  $118,990;  J.  H. 
Hunzinger  &  Co..  Burlington,  $139,430;  G.  A.  Johnson  &  Son, 
Chicago,  111.,  $127,550;  King  Lumber  Co.,  Charlottesville,  Va., 
$127,700;  William  S.  Kingsley,  Faribault,  Minn.,  $117,000;  La 
Crosse  Steel  &  Construction  Co..  La  Crosse.  Wis.,  $122,952; 
J.  B.  LOVEJOY.  Des  Moines.  $116,550  (awarded  contract);  W. 
F.  Mitchell,  Des  Moines,  $122,000;  J.  B.  Nelson  Construction 
Co.,  Mankato.  Minn.,  $123,948;  O.  H.  Olsen,  Stillwater.  Minn., 
$117,280;  William  O'Neill  &  Son,  Faribault,  Minn.,  $129,747; 
Spladv,  Albee  &  Smith,  Minneapolis,  Minn.,  $117,450;  A.  M. 
Wold"  Construction  Co.,  Brookings,  S.  D.,  $116,600.  Noted 
May  27. 

+AVoodward,  Iowa — (Official) — The  BAILET-MARSH  CO., 
Minneapolis,  Minn.,  at  $230,602  has  been  awarded  the  contract 
for  the  construction  of  buildings  at  the  State  Colony  for 
Epileptics.  Other  bidders  were:  T.  Eilenberger  &  Co.,  Chicago, 
111.,  $244,000;  C.  E.  Atkinson,  "Webster  City,  Iowa,  $257,354; 
George  J.  Grant  Construction  Co.,  St.  Paul,  Minn.,  $279,987; 
A.  H.  Neumann  &  Co.,  Des  Moines,  Iowa,  $281,449;  J.  W.  Tur- 
ner Improvement  Co.,  Des  Moines,  Iowa,  $294,825;  J.  B.  Evans 
Construction  Co.,  Mexico,  Mo.,  $242,786;  Splady,  Albee  &  Smith, 
Minneapolis,  Minn.,  $239,984.  M.  N.  Voldeng  is  Supt.  Noted 
June  14  and  July  8. 

+Little  Falls,  Minn. — The  general  contract  for  the  con- 
struction of  a  hospital  has  been  awarded  to  N.  P.  FRANZEN, 
St.   Paul,  at   $50,000.     Noted  June   17. 

Minneapolis,  Minn. — The  Board  of  Directors  of  the  Salva- 
tion Army  contemplates  rebuilding  its  industrial  home  recently 
destroyed    by   fire.      Estimated    cost,    $100,000. 

St.  Paul,  Minn. — The  Brown,  Treacy  &  Sperry  Co.,  Fifth 
and  Minnesota  St.,  will  construct  a  two-story,  100xl50-ft. 
concrete  and  glass  building  on  University  and  Wheeler  Ave. 
The  estimated  cost  is  $100,000. 


Pres. 

LINCOLIV  ST.  TRVIVK  SEWER — PORT  ANGELES,  WASH. 

Ferch  &  Gass,   (E)  Dicken   &  Ande 


♦Bids  -were  received  June  29  for  the  construction  of  the 
Lincoln  St  Trunk  Sewer  from  (A)  METTLER  &  COIT  (award- 
ed   contract),    (B)    Zindort   &    Lidral,    (C)    Grant    Shearer,    (D) 


370  lin.ft.  vitrified  clay  sewer  pipe,  8-in 

370  lin.ft.  vitrified  clay  sewer  pipe,  10-in 

370  lin.ft.  vitrified  clay  sewer  pipe,  12-in 

1310  lin.ft.  Wtrified  clay  sewer  pipe,  1.5-in 

430  lin.ft.  \itrified  clay  sewer  pipe,  18-in 

570  lin.ft.  vitrified  clay  sewer  pipe,  21-in 

2670  lin.ft.  vitrified  clay  sewer  pipe,  24-in.. 

220  lin.ft.  \itrified  clay  sewer  pipe,  30-in 

370  lin.ft.  cement  sewer  pipe,  S-in 

370  lin.ft.  cement  sewer  pipe,  10-in 

.370  lin.ft.  cement  sewer  pipe,  12;in 

1310  lin.ft.  reinforced  concrete  pipe,  15-in 

430  lin.ft.  reinforced  concrete  pipe,  18-in 

670  lin.ft.  reinforced  concrete  pipe,  21-in 

2670  lin.ft.  reinforced  concrete  pipe,  24-in 

220  lin.ft.  reinforced  concrete  pipe,  30-in ; 

225  lin.ft.  c.i.  pipe  including  excavation  and  backfilling,  18-in 

220  lin.ft.  one  ring  brick  sewer,  30  in 

25  brick  manholes  4}  ft.  t  8  ft 

76  lin.ft.  additional  depth  of  m.H 

1  brick  flu.sh  tank 

31  brick  catch  basin . 

12  cu.yd.  reinforced  concrete  m  saddles  and  outfall 

400  lin.ft.  lumber  cradle  to  carry  sewer  on  trestle 

Storm  sewer  overflow  (lump  sum) ................ 

75  lin.ft.  trenching  and  backfilling  for  6  in.  to  12-in.  pipe,  10  ft.  deep 
300  li 
400  1 


son,    (F)   H. 


M.     More,      (H)     C.     Kuppler.       The     iter 


follows: 


1.54 
2.05 
2.54 
5  26 


1.89 

3  13 

4  00 
4  00 

40.00 
4  00 
100.00 
40.00 
12.00 


.85 


.47 

.59 

1.03 

1,39 

1.82 

2.25 

4.60 

.30 

.41 


5  00 
2.80 

65  00 

6  80 
100.00 

55.00 
25.00 
.70 


30.00  25.00 


2,50  li 
85  lin 

160  li:;' 

75  lin.ft.  tr.i.. 
375  lin.ft.  trcr 
420  lin.ft.  trot 
485  lin.ft.  tret 
225  lin.ft.  trci 
100  lin.ft.  trci 
250  lin.ft.  tn  I 
200  lin.ft.  triM 
700  lin.ft.  trc-i 
800  lin.ft.  tni 
490  lin.ft.  tr.  r 
200  lin.ft.  tret 
100  lin.ft.  trci 
50  lin.ft.  treiM 
70  lin.ft.  tren. 
100  lin.ft.  trti 


ktilling  for  6-in.  to  12-in.  pipe.  12  ft.  deep. 

:  lling  for  6-in.  to  12-in.  pipe,  14  ft.  deep 

g  for  6-in.  to  12-in.  pipe,  16  ft.  deep 


.60 
.69 
1.25 
1.66 
2.20 
2.65 
5  35 
.25 


1   !>9 

3  25 

4  50 

4  00 
55  00 

5  00 
100  00 

55  00 

15,00 

,90 

35  00 

^75 
..SO 


$0.75 
.90 
1.00 
1.60 
1.75 
2.25 
2.50 
4.50 


2.75 
3  75 
5  00 
2. 50 

80,00 

3  00 

130,00 

60,00 

16,00 
,50 

40.00 


G 
$0.35 


lling  for  6-in 
i  ,  illing  for  I5-i 
ii:'_'  an.l  l.ii.kfilling  for  1.5-ir 
hing  and  backfilling  for  15-i 
hing  tind  backfjlling  for  15-i 
hii.L-  .tiul  liiifkfilling  for  16-: 

I  "illing  for  15-in.  to  18- 
lling  for  21-in.  to  24- 
Hing  for  21-i 
lling  for  21  ■ 


.  to  18-i 
to  18-ir 
.  to  18-i 
.  to  18-i 
to  18-i 


to  24- 


24-i 


;  for  21-i 
lli.ig  for  21-i 
lling  for  21-i 
llins  for  21-i 
lling  for  21-i 
mg  for  .30-in 
uig  for  30-in 
lling  for  30-i 


.  to  24- 

.  to  24- 
.  to  24- 
.  to  24- 
.  to  24- 


pipe.  18  ft.  deep. . . . 
n.  pipe,  6  ft.  deep. . . 
.  pipe,  8  ft.  deep.,  . . 
n.  pipe,  10  ft.  deep., 
n.  pipe,  12  ft.  deep., 
n.  pipe,  14  ft.  deep., 
n.  pipe,  16  ft.  deep., 
n.  pipe,  6  ft.  deep.. . 
n.  pipe,  8  ft.  deep..  . 
n.  pipe,  10  ft.  deep., 
n.  pipe,  12  ft.  deep., 
n.  pipe,  14  ft.  deep., 
n.  pipe,  16  ft.  deep., 
n.  pipe,  18  ft.  deep., 
pipe,  26  ft.  deep. . 


pipe,  14  ft.  deep, 
pipe,  16  ft.  deep, 
1.  pipe,  18  ft.  deep. 


.78 
.98 
1.24 
1.37 
3.64 
1.17 
1.50 
1.76 


1.05 
1.30 
1  50 
4.00 


.90 
1.10 
1.25 
1.50 
2.00 
2,50 
1,30 
1.60 
1,70 


5.00 
100 , 00 
50,00 
20,00 
1,25 
75,00 
,75 


1  00 
1  00 
1  00 
1  00 
1,10 
1  10 
1,10 
3,00 
3.50 
3.00 
3,00 


1.55 
2,05 
2  70 

5,61 


7  00 

3  00 
60  00 

6  00 
100  00 
60,00 
25,00 

1,30 

50.00 

.42 


3  20 
1.38 
1.76 
2  20 


3.50 
6,00 
40,00 
4  00 
90  00 
40  00 
15,00 
1,25 
60.00 
1.22 
1.24 
1.27 
1.37 
1.52 
1.17 
1.27 
1.47 
1.57 
1.62 
1.67 
1.32 
1.42 
1.57 
1.67 
1.82 
2.07 
2  17 
2.32 
2.32 
2,62 
3,02 


1.63 
2.20 
2.75 
4.96 


3.50 

45,00 

8.00 

100  00 

46.00 

20.00 

1.00 

100,00 

.51 

.70 


.70 
1  00 

1  45 
2.00 
2.20 

2  80 
3.00 
2.00 
2  50 
3,00 


Extended  totals $30,268 


$30,863        $32,314        $34,213        $32,335        $33,660        $35,090        $33,996 
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KiiuMns  City,  Kan. — The  Kansas  City  Terminal  Ry.  Co. 
plans  to  construct  a  terminal  station.  The  estimated  cost  is 
$200,000. 

Kt-wton,  Knn. — The  Trustees  of  the  M.  E.  Church  contem- 
plate   the    construction    of   a    church.      The    estimated    cost    ta 

$-i.';,ooo. 

Salliin,  Knn. — The  congregation  of  the  First  Methodist 
Church  plan  to  construct  a  new  building.  The  estimated  cost 
is  $40,000. 

Oniiilin,  Nell. — A  medical  and  surgical  hospital  will  bo  con- 
structiMl  at  2.'')th  and  Douglas  St.  at  co.st  of  about  $150,000. 
Michnel    J.    Ford    will    be    in    charge    of    the    hospital. 

liutte,  M«nt. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  four-story,  65xl00-ft.  fireproof  building  for  the. 
Knights  of  Columbus.  The  estimated  cost  is  $125,000.  Linlc 
&  Haire,  615  State  Savings  Bank  Bldg.,  is  Arch. 

Butte,  Mont. — The  Directors  of  St.  .lames  Hospital  plan  to 
improve  the  hospital  l)y  constructing  an  additional  story  to 
the   building.      Estimated   cost,    $60,000. 

Mile  <  City,  Mont. — fOfficial) — Bids  will  be  received  until 
7:30  p.n,.,  Aug.  12,  by  J.  B.  Collins,  Oik.  of  School  Dist.  No.  1, 
for  the  construction  of  an  addition  to  the  high  school.  Esti- 
mated cost,  $60,000.     Noted  June  3  and  July  s. 

'White  Sulphur  Springa,  Mont. — Plans  have  been  prepared 
bv  H.  H.  Johnson,  Arch.,  Great  Falls,  for  the  construction  of 
a  three-story,  175xl85-ft.  hotel.  The  estimated  cost  is  $100,- 
OOO.     A.  F.  Conrad,  Great  Falls,   is  interested. 

Boonvllle,  Mo H.  H.  Hohenschild,  Arch.,  Navarre  Bldg.,  St. 

Louis,  is  preparing  plans  for  the  construction  of  two  buildings 
for  the  State  Reformatory.  The  estimated  cost  is  $200,000. 
Cornelius   Roach,   Jefferson  City,   is  State   Secy. 

Cnrterville,  Mo. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  consti-uction  of  a  tuberculosis  san- 
itarium  for  Jasper  County. 

Kansina  City,  Mo. — The  American  Institute  of  Homeopathy 
plans  to  construct  a  hospital  and  school  of  medicine.  The 
estimated  cost  is  $1,000,000. 

Kiinxas  City,  Mo. — H.  P.  Hall  and  F.  G.  Crowell  plan  to 
construct  a  business  building  at  1533  Walnut  St.  The  esti- 
mated  cost  is   $75,000. 

Kan.saa  City,  3Io. — The  Morbros  Investment  Co.  plans  to 
construct  a  six-storv,  117xl70-ft.  business  building  at  201 
East   22d  St.      The   estimated  cost   is   $65,000. 

+Kan!ias  City,  Mo. — The  Baltimore  Avenue  Investment  Co. 
has  awarded  the  contract  for  the  construction  of  a  nine-story 
reinforced-concrete  hotel  at  1114  Baltimore  Ave.  to  FRED 
H.  CRITES,  at  $65,705.  J.  H.  Martling,  15  West  Ninth  St., 
is  Arch.     Noted  June   24. 

+St.  Joseph,  SIo. — The  contract  for  the  construction  of  an 
eight-room  fireproof  addition  to  the  Hosea  School  at  Gordon 
and  Hvde  Park  Ave.  has  been  awarded  to  HACKETT  &  SIMP- 
SON,  at   $40,302.     Noted  June   10  and   24. 

College  Station,  Tex. — Contracts  will  soon  be  awarded  for 
the  construftionof  an  agricultural  building  at  the  Agricul- 
tural and  Mechanical  College.  The  estimated  cost  is  $100,000. 
W.   B.    Bizzell  is  Pres. 

Cor.slvana,  Tex. — An  election  ■w^ill  soon  be  held  to  vote  on 
the  question  of  issuing  $50,000  in  bonds.  The  proceeds  will 
be  used  for  tlie  construction  of  a  hospital  for  Navarro  County. 

Dallas,  Tex. — Bids  were  received  by  the  Board  of  Education 
on  the  general  contract  for  tlie  construction  of  the  Lainar 
School  on  Corinth  and  Gould  St.,  as  follows:  Hewett  &  Hilner, 
$52,697:  Gowin  &  Stearman.  S51,000:  Ennison  &  McCord,  $54,789; 
Hughes-O'Rourke,  $59,189;  Buchanan  &  Gilder,  $50,990;  Watson 
Co.,   $56,890;   Gilsonite   Co..   $57,600;   W.   H.    King,    $52,756. 

El  Paso,  Tex. — The  citizens  of  El  Paso  County  will  vote 
Aug.  3  on  the  question  of  issuing  $750,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  an  addition  to 
the  hospital,  and  for  a  poor  farm. 

Kl  Paso,  Tex. — Hugh  W.  Crouse  and  others  plan  to  con- 
struct an  eiglit-storv,  reinforced-concrete  medical  building 
at  Oregon  and  Missouri  St.     Estimated  cost,  $200,000. 

Hnnts%-ille,  Tex. — Endress  &  Watkin,  Arch.,  Austin,  has 
been  commissioned  by  the  State  Normal  Board  to  prepare 
plans  for  the  construction  of  a  science  building  at  the  Sam 
Houston   Normal    School. 

Palestine.  Tex. — On  July  2  the  citizens  voted  in  favor  of 
the  question  of  issuing  $100,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  high  school.  Noted 
June  17. 

San  .Vntonio,  Tex. — Bids  will  be  received  about  Aug.  1  for 
the  construction  of  a  four-story  reinforced-concrete  and  brick 
hospital  to  be  known  as  the  Robert  B.  Green  Memorial.  The 
estimated  cost  is  $250,000.  Atlee  B.  Ayres  and  Renter  & 
Harrington  are  Archs. 

+Tnlsa,  Okla. — The  contract  for  the  construction  of  a  two- 
storv  library  has  been  awarded  to  THOMAS  O'KEEFE, 
Tulsa,  at  $5i,43S.  J.  W.  Hawk,  Ohio  Bldg.,  is  Arch.  Noted 
Mar.    11. 

Idaho  Spring.*^,  Colo. — Plans  have  been  prepared  for  im- 
proving the  Idaho  Springs  Hotel.  The  estimated  cost  is 
$100,000.  C.  L.  Simpson,  619  Dwight  Bldg.,  Kansas  City,  Mo., 
is  Arch. 

Salt  Lake  City,  i:tah — The  Salt  Lake  Security  &  Trust  Co. 
will  construct  a  17-story  building  at  First,  South  and  Main 
St.  on  the  site  of  the  Utah  State  National  Bank.  The  estimated 
cost  is  $1,200,000.  P.  B.  McGurrin  is  Pres.  and  Joseph  J. 
Cannon    is  Secy. 

Aberdeen,  Wash. — Ralph  L.  Phillbrick  and  associates  plan 
to  construct  a  business  block  on  Eighth  St.  between  J  and  I 
St.      The   estimated   cost   is   $150,000. 

Bellinghani,  W'ash. — Plans  are  being  prepared  by  T.  P. 
Doan,  Arch.,  for  the  construction  of  an  addition  to  the  North 
Side  High  School.  The  estimated  cost  is  $95,000.  Noted 
June  24, 

Hoquiani,  Wash. — Ralph  L.  Philbrick  is  interested  in  a 
project  to  construct  a  business  building  on  Eighth  St.,  between 
J  and  L  St.     The  estimated  cost  is  $150,000. 


Seattle,  Wash. — SomerviUe  &  Putnam,  White  Bldg.,  Is  pre- 
paring plans  for  the  construction  of  a  three-story,  60xl20-ft. 
brick  hotel  for  F.  E.  Welty,  New  York  Blk.  The  estimated 
cost    is   $50,000.      Noted   Mar.    IS. 

Spokane,  Wash. — Plans  have  been  prepared  by  Julius  Zittel, 
Arch.,  The  Rookery,  Spok.ane,  for  the  construction  of  a  three- 
story  l)rick  and  stone  nunnery  for  the  Franciscan  Monastery 
of   St.    Clare.      Estimated    cost,    $60,000.      Noted    June    10. 

Vaueouver,  Wash. —  Plans  have  been  prepared  by  D.  Nich- 
ols, Arch.,  for  the  construction  of  a  School  for  the  Blind.  Esti- 
mated   cost,    $75,000.      Noted   June    10. 

Portland,  Ore. — Bids  have  been  received  for  the  Franklin 
High  School  as  follows:  James  S.  Winters,  Couch  Bldg.,  $74,- 
897:  John  Almeter,  Builders'  Exchange,  $83,600;  Parker  & 
Banticid,  $83,222;  Sound  Construction  Co.,  Lowman  Bldg., 
Seattle.    $82,332.      Noted    May    20. 

+I.OM  AneeleH,  Calif.— mfflcial)— The  HUNTSBERGER- 
REEI)  CO.,  414  Van  Nuvs  Bldg.,  Los  Angeles,  at  $48,636,  has 
been  aw.irdid  the  contract  for  the  construction  of  a  two- 
story  high  school  on  Rowan  Ave.  Other  bids  were:  Barber- 
Bradley  Construction  Co.,  $49,378:  Cresmer  Mfg.  Co.,  $49,980; 
Frank  R.  May,  $49,300;  Broadway  Construction  Co.,  $50,975; 
J.  T.  Atkinson,  $51,000.     Noted  June  3  and  July  1. 

Los  Angeles,  Calif. — W.  J.  Bliesner,  Arch.,  Van  Nuys  Bldg., 
is  preparing  plans  for  a  gymnasium  at  the  Polytechnic  High 
School.       The    estimated     cost    is    $40,000. 

+I,OM  Aueeles,  Calif. — The  general  contract  for  the  con- 
struction of  a  school  has  been  awarded  to  the  BROADWAY 
CONSTRUCTION-    CO.,    235    East    Washington    St.,    at     $80,070. 

+  I-ON  AiigelcN,  <'allf. — The  contract  for  the  construction  of 
a  school  at  Fii-.st  and  Vermont  .St.  has  been  awarded  to  the 
LOS  ANGICLR.S  PLANING  MILL  CO.,  Los  Angeles,  at  $95,987. 
Noted  June   3  and   24. 

Oakland,  Calif. — The  Southern  Pacific  Co.  will  construct  a 
station  at  13th  and  Franklin  St.  The  estimated  cost  is  $1,- 
250,000. 

Sacramento,  Calif. — The  city  plans  to  construct  a  two-story 
concrete  and  brick  Carnegie  library  at  Ninth  and  I  St.  The 
estimated  cost  is  between   $75,000  and   $100,000. 

Susanville,  Calif. —  (Official) — Bids  will  be  received  until 
Aug.  2  by  W.  W.  Sharp,  (Munty  Treas.  and  Tax  Collector,  for 
the  construction  of  a  courthouse  and  county  hospital.  The 
estimated  cost  is  $100,000.  George  E.  Bassett  is  County  Clk. 
Noted  Jlay  20  and  June   24. 

Visalia,  Calif. — The  city  plans  to  expend  about  $50,000  for 
the    construction    of    a    municipal    auditorium. 

+^Voodland,  Calif. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  a  grammar  school  to 
ROBERT   TROST,   at   $68,534.      Noted  Nov.    19. 

London,  Ont. — Work  will  soon  begin  on  the  construction  of 
a  hotel  and  business  block  at  London.  The  estimated  cost  is 
$250,000. 

+Vancouver,  B.  C— PURDY  &  HENDERSON,  Henry  Bldg., 
Seattle,  Wash.,  has  been  awarded  the  contract  for  the  con- 
structior  of  a  three-story  reinforced-concrete  bank  building 
at  Pender  and  Granville  St.  for  the  Merchants  Bank  of 
Canada.      Estimated   cost,    $150,000.      Noted  Apr.    8. 

+Victorin,  B.  C. — The  contract  for  the  construction  of  a 
two-story  office  building  has  been  awarded  to  TUNEY  BROS., 
Victoria.     Estimated  cost,   $75,000.     Percy  Fox  is  Arch. 

P.4^VING,    ELGIN,    ILL. 

+Bids  were  received  June  26  by  the  Board  of  Local  Im- 
provements. Elgin,  111.,  for  paving  North  State  St.  from:  (A) 
LOGAN  &  GIERTZ  CONSTRUCTION  CO.,  Elgin,  for  Purington 
block  (awarded  contract);  (B)  same  company,  using  Barr 
block:  (C)  Illinois  Hydraulic  Stone  *  Construction  Co.,  Elgin: 
(D)  H.  G.  Goelitz,  Oak  Park:  (E)  Engineer's  Estimate.  The 
item  bids  were  as  follows: 


B 


D 


12.062  sq.vd.  brirk  paveniMit $1.7.5  SI. 77  $1.84  $1.82  $1.90 

3503  lin.ft.  rurb  and  euttor .50  .50  .44  .44  ..55 

2S95  lin.ft.  curb ..30  .30  .38  .38  .40 

2PS  Im.ft.  concrete  header .20  .20  .20  .30  M 

26  crosswalk  headers 2.00  2  00  1.50  2.00  2  (>0 

Ifi'-uttr- pl.-itos 3.00  3.00  2,50  3.00  3.00 

9  c^tch  b.^sins 30  00  .30.00  20.00  25.00  25  00 

170  lin.ft.  8-in.  sewer .50  .50  .30  .60  .60 

Adjusting  manholes  and  catch  ba- 
sins (lump  sum) 41.90  40.66  ,50  00  ,50  00  .50  00 

Extended  totals $24,360    $24,600    525,310    $25,240    $26,673 

Case  Co.  Increasing  Facilities — The  J.  I.  Case  Threshing 
Machine  Co.,  Racine,  Wis.,  has  taken  over  the  plant  and  equip- 
ment of  the  Perfection  Road  Machinery  Co.  of  Gallon.  Ohio. 
This  company  made  Perfection  road  graders,  drags,  and  rooter 
plows,  for  a  number  of  years,  which  have  been  sold  during 
the  last  few  years  by  the  Case  Co.  Frank  K.  Bull,  President 
of  the  company,  in  referring  to  the  transaction,  says:  "The 
demand  made  for  road  graders  has  iinpressed  the  company, 
and  it  has  been  deemed  wise  to  take  over  the  actual  produc- 
tion of  this  machinery  because  it  will  be  more  economical  to 
concentrate  all  manufacturing  at  Racine,  as  the  business  can 
be  handled  much  better  from  that  point."  He  outlined  the 
logical  development  of  the  company  from  purely  as  a  thresh- 
ing machine  company  to  an  important  factor  in  the  road 
machinery   business. 

The  Sandusky  Portland  Cement  Co.  will  move  its  general 
offices  on  Aug.  1  from  Sandusky  to  Cleveland,  Ohio.  The 
headquarters  of  the  secretary  and  treasurer,  etc.,  are  already 
at  Cleveland,  and  will  be  combined  with  the  offices  of  the 
president  and  general  superintendent  and  the  sales,  publicity 
and  accounting  departments.  The  offices  will  be  located  in 
the  Engineers  Bldg. 

The  Bayonne  Casting  Co.,  East  Tenth  St.,  Bayonne,  N.  J., 
announces  that  .1.  F.  McNamara  has  been  appointed  general 
manager,  effective  July  1.  Such  changes  have  been  made  in 
the  foundry  and  office  as  will  assure-  customers  even  more 
prompt    and   satisfactory   service   than   in   the   past. 
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+Bkls  were  received  June  22  by  the  Sewer  Commissioners 
of  Scrasdale,  for  the  construction  of  sewer  extension.  Divi- 
sions A,  B  and  C.  from   (A)   William  R.  Neely,  Tarrytown     (B) 

FRED    E.    GROSS    &    .SON.    Yonkers     (awarded    con ' — 

Divisions  A  and  B);  (C)  Sound  Engineering  .<;■  ''•• 
Co,  Inc.,  1476  Broadway,  New  York.  (D)  Lincoln  M- 
insr  Co.,  17  Madison  Ave.,  New  York:  (E)  Charl.  -  ;~  i 
ham;  (F)  F.  .A..  Cianfaglione,  Yonkers.  (G)  liii-: 
Laughlin    Contracting-    Co.,    337    East    134th    St.;    IH) 


SEWER    EXTENSIONS — SC.VRSD.VLE,    N.    Y. 

&  Cestonia,  White  Plains;  (I)  DALY  &  MERRITT,  Port  Ches- 
ter (awarded  contract  for  Division  C) ;  (J)  Frank  George, 
White  Plains;  (K)  Joseph  Dimando,  Inc.,  Mamaroneck;  (L) 
John  L.  Haves  Construction  Co.,  Inc.,  Yonkers;  (M)  Di  Menna 
&  Del  Balso,  2336  Cambrelling  Ave.,  New  Y'ork;  (N)  Mauro 
Paradiso,    White    Plains;    (O)    Charles    B.    Farrell    Contracting 


Co.,  1831   Southern  Blvc 
The  item   bids  were   as 


rk;   (P)   Engineers'  Estimate. 


DIVISION  A 
100  lit). ft.  10-in.  vitrified  sewnr  6  ft.  to  8  f 

deep,  inc.  8  ft , .  .  .  . 

450  lin.ft.,  8  ft.  to  10  ft.  deep,  inc.  10  ft 

340  lin.ft.,  S-in.  \ntrified  sewer  6  ft.  deep  ( 


SO.SO     JO  .W     so  74      $0.72     SOCir, 


$0,7(1    $1  no 


400  lin.ft.,  G  ft.  to  S  ft.  dei>p,  inc.  S  ft 

1300  lin.ft.,  S  ft.  to  10  ft.  deep,  inc.  10  ft 

600  lin.ft.,  10  ft.  to  12  ft.  deep,  inc.  12  ft 

100  lin.ft.,  12  ft.  to  14  ft.  deep,  inc.  14  ft 

10  lin.ft.,  14  ft.  to  16  ft.  deep,  inc.  1(>  ft 

20  Ys  on  10  ft.  sewer  (over  sewer  price)  .... 

90  Ys  on  8  ft.  sewer  (over  sewer  price) 

6  Y-extensions  (over  Y'-price) 

5  additional  2-ft.  pes.  6-in.  pipe  ;    :.    ; 

12  ft.  10-in.  iron  pipe  sewer  (over  vitrified 

36  ft.  8-in.  iron  pipe  sewer  (over  vitrified 

price) - 

1  manhole,  6  ft.  deep 


1.10 
1.6.5 
2.30 


1.23 
1  40 
2.00 


1 .  90       1 .  43       1 . 2.5 


30.00     38.00 


nholes,  6  ft.  to  8  ft.  deep,  inc.  8  ft 40  00  4.5  00 

22  ft.  manholes,  depth  over  8  ft.  (necks)  ....  4  00       3  j.0 

2  spurs  in  manholes,  6-in. 3  00          .faO 

2  sewer  drop  connections,  S-in '„  „„       i  ■  „„ 

1  lamphole  on  8-in.  sewer 8  00       8.00 


25  M.  I 
1  M  ft. 
500  ft 


sliown  on  details. ,  .  .  .  . 
ing  and  shoring  left  in .  . 
:  or  foundation  lumber. . 


6  00 
38,00 
35.00 


,  forms  for  concrete 35.00 


5.75 
.30  00 
35  00 
35.00 


45.00 
48.00 

3.75 

.37 

10,00 

8,53 
90.00 

3.20 

6.00 
20  00 
40  00 
90  00 


1.35 
2.00 
3.00 


1,25 
37 ,  00 
42,00 

8.00 
.40 

6,00 
10  00 
90  00 


1,00 
1.00 
1.00 
1.50 
1  50 
2.00 
.40 


1.10 
1..50 
2  00 
1  00 


91 

1  01 
1,10 
1 .  25 
1-70 

2  00 
1   00 


1.05  .95  .83 

1.30  1.00  1.02 

1 .  55  I  20  1 .  18 

1.95  1.60  1.43 

.70  1 .  00  1 .  OS 


$0 .  85 

$1 .  25 

0$  95 

1  50 

1,35 

1,15 

..S5 

1.00 

70 

1.00 

1.25 

.80 

1.50 

1.35 

1  00 

1,75 

1.60 

1,25 

2,00 

1.75 

1.60 

2  00 

1.90 

2.00 

1  00 

.60 

.80 

1,00 

.50 

.60 

1   00        1 , 50        1 . 45 


30.00 
35  00 
3  00 


7  00 
40  00 
2.90 

fi  00 
40,00 
40  00 
50.00 


00        3  00        1    50 


1,35 
40  00 
45.00 
5  00 
2,00 


45.00 
60.00 
4  00 


45 ,  00 
50  00 
5  00 


5  00     25  00 
15  00     .50  00 


,75 
40.00 
50.00 
3.00 
4  00 
10.00 
15.00 


3,00 
35 ,  00 
44.00 

4,00 


,75 
35.00 
40.00 
4  00 
1,00 
15  00 
20.00 


60  00 
65,00 
11   00 


45  00 
(iOOO 
4.00 


95  00   110  00  11000     8500     90  00   190.00  1,50  00  150.00     85  00 
3  00       2.50       3,50       '       "  ""       "  '"       "  "" 


5  00 

1.00 

30  00 

30  00 


i;  00 

45  00 

fin  00 

60  00 


7  00  7,00 

5  00  30.00 

35  00  .30.00 

35  00  35  00 


3.00       3.15       3.00 

5.00 
30  00 

30  00 
10  00 


10,00 
45  00 
45,00 


8.00 
35.00 
40  00 
30  00 


100  yd.  earth  excavation  not  included  othe 

Extension  of  Division  A 
500  lin.ft.  8-in.  vitrified  sewtr,  6  ft.  deep  o 

less .■  ,       

440  lin.ft.,  6  ft.  to  8  ft.  deep,  inc.  8  ft 
200  Un.ft.,  8  ft.  to  10  ft.  deep,  inc    10  ft 
10  lin.ft.,  10  ft.  to  12  ft.  deep,  inc    12  ft.      . 
70  Ys  on  S-in.  sewer  (over  sewer  pnc. ) 
108  lin.ft.  8-in.  iron  pipe  sewer  (over  vitnfiei 

price)      

3  manholes  6  ft.  deep  or  less 

1  manhole  6  ft.  to  8  ft.  deep,  inc.  8  ft.    ...  . 

3  Un.ft.  manholes  depth  over  8  ft.  (necks)    . 

100  yd.  rock  excavation    

Contingent  Extras 

10  yds.  concrete  not  shown  on  details 

23  iVI.  ft.  b.m.  sheeting  and  shoring  left  in. 
100  ft.  b.m.  flooring  or  foundation  lumber 
500  ft.  b.m.  forms  for  concrete 

Extended  totals *8297 

DIVISION  B 
100  lin.ft.  8-in.  vitrified  sewer.  6  ft.  deep 


0,90   0.50   1.50   0.70   0.75   0.70 


$8426  *8723  $9082  $9086 


$9180  .$9503  $9701  $9834  $9910  $10,175  $10,205  $11,711  $12,452  $10,263 


$0.40     $0.56     $0.43     $0.55     $0.62 


55     $0  80     $0  .55 


tft    (!.. 


s  ft 


2200  lii 

1400  liii  ft  .  ^  ff    1"  t"  II    'l'"'P  II"'     I"  II 

50  1in   II    ,    HI   II      t,,    I.'   II      .l.r,,,   Hir      IJ   II 

250  V-  "I.  N-iii    «■«.•■    I.'v,.r  ^r„,  ,    ,.,:.'.  ,  , 

12  lin  ft.  .vin,  ir.,h  pipe  t-.-wel  tcver  viliitied  pi 

2  manholes,  6  ft,  deep  or  less 

8  manholes,  6  ft.  to  8  ft.  deep,  inc.  8  ft 

fi  ft.  manholes,  depth  over  8  ft.  (necks) 
2  spurs  in  manholes,  fi-in 
1  sewer  drop  connection,  S-;n, 
1  lamp-hole  on  8-in.  scwcr 

4  flush-tanks    

1200  yd.  rock  excavation 

Contingent  extras 

10  yds.  concrete  not  shown  on  det:Mls         

5  M  ft.  b.m.  sheeting  and  shoring  left  in. 
1000  ft.  b.m.  flooring  or  foundation  luiiihcr     . 

500  ft.  b.m.  forms  for  concrete . 

100  yd.  earth  excavation  not  included  otherwii 


,50 

60 

,75 

,40 

,70 

30  00 

40 ,  00 

4  00 

3  00 

10.00 

8,00 

75  00 

3.00 

6.00 
38  00 
35  00 
35.00 
35 


(59 


.48 


MO        1    20        1.23        1.43 


1  25 
37  00 
42  00 

8.00 


35  00 
,90 


.50 


45  00 
48.00 

3.75 

.37 

10.00 

8.50 
90.00 

3.20 

6.00 
20.00 
40.00 
90,00 

1.50 


2.75 
.30  00 
35  00 

3  00 


2  00 
40  00 
45  00 

4,00 


$0  91 

1,01 

1.10 

1.25 

.90 

1.35 

40.00 

45.00 

6,00 

1.50 

25.00 

.50,00 


$0.70     $0.60     $0.50 


95.00  110  00  110.00 
3  00   2.25   3.50 


.65 
1.00 
42  00 
50  00 
2.50 
1,00 
10.00 
12.00 


.t)9 

.83 

1.02 

1.12 

3  00 
35  00 
44  00 

4  00 
.25 


SO  00 
60  00 
11,00 


$0.85 
1.00 
1.25 

1  .50 
.60 

1.25 
25  00 
30  00 

2  00 
1.00 

15.00 
20.00 


45,00 
60  00 
4.00 


.70 


.65 


5.00 

1  00 

1.00 

20.00 

.70 


6,00 
.30  00 
60  00 
fiO.OO 
.40 


7  00 

9  00 

85  00  190.00  150.00  150.00  85  00 
2.50   3,15   2.75   2  65   3  00 

7,00 
20  00 
20  00 
35,00 


6,00 
40  00 
40,00 
40.00 


10  00 
45 .  00 
45  00 
15.00 


6  00 
18  00 
18.00 
18.00 


8.00 
.35  00 
40  00 
30  00 


.60 


Extended  totals S6791  $6713  $7371  $7985  $7682  ^„«„,« 

WALWORTH    Rr\     DIVERSION    SEWER— CLEVELAND,  OHIO 

received    July    7    by    the    Commissioner    of    Pur 


$7875     $6845     $95552  $7631     $8493     $7957     $8646     $8394 


Bids   were 


chaserandkuppiresfoVthTconst-ruction  of  the  Walworth^ 
nivprsion  Sewer  under  two  contracts.  Sections  Nos.  1  anct  ^ 
from  (a"  Hoag  &  Zullo.  Cleveland,  (B)  Donnelly  &  Graham, 
Cleveland,  (C)  Manson  Co..  Cleveland,  (D)  Ga^"«  Contract  ng 
Co.,   Cleveland,    (E)    Dock   Contractor  Co.,   Hoboken.   N.   J.,    (t ) 


Cleveland, 
(H) 


(G)    J.    Connelly    Construc- 
Gibbons    Co.,    Cleveland,     (I) 


tion  CO.,  tjievejanu,  ir-ij  w .  x.  .j. ,./««....  -.-.,  — ,,  „  ^...U  r*^ 
Henry  C  Ulen.  Chicago.  III.,  (J)  William  McDowell  &  Son  Co 
Cleveland,  (K)  Charles  A.  Haskin,  Boston,  Mass.,  (L) 
J     Wagner    &    Son,    Detroit,    Mich.      The  item    bids    were    as 


Section  No.  1 
n.  circular  brick  : 


•  complete  i 


4600  lin.ft.  5  ft.  6 

place ,'  i  ■  -    ■  i'  ■ 

4600  lin.ft.  6  ft.  circular  bnck  sewer  complete  in  place 
4600  lin.ft.  6  ft.  6  in.  circular  brick  sewer  complete  i 

place 

4600  lin.ft.  6  ft.  6  in.  x  5  ft. 


H 


$.30.10     $35.00     $30.90     $32.29 


K 


35 .  00 


section  brick  i 


place 
drop 

Extended  totals 


28.45        28,50        27,80        32  00 
26.47        29.11 


32.29        30,00        34. 50       43.50       45,00 
36.00        34. 50       .50,00        45,00 


33.29 


1  Cmanhoie  and  overflow  chamber.  .:::::::::::;   4500:00  3500^  320^  350^  200(M10 


2400.00  5000,00  7000.00  3000.00  (5500,00  4500.00  1000,00 


Section  No.  2 
3750  lin.ft.  5  ft.  0  in.  circular  brick  sewer  complete  i 
3750  lin.ft.  6  ft.  circular  brick  sewer  complete  m  place  , 
37.50  lin.ft.  6  ft.  6  in.  circular  brick  sewer  complete  i 


$TIi^  sTiHiH  $"Hi:^$137,590  $140,460  $142,700  $147,140  $155,534  $1.59,  400  $162,670  $185,710  $208,000 
ARCEFGHIJ»^ 


$25.45 

$26.23 

$31 

.50 

28.56 

27.00 

31 

29.70 

28.35 

31 

.50 

$35.00 
35.00 
30.50 


$37.29 
37.29 
37.29 
38.29 


$34.00 
35.00 
36.00 
36,00 


$34 , 50 
33.95 
34 .  50 
34,50 


$39 , 40 
41. 30 
43.50 
50.00 


37.50JJ.ft6ft>in.x5ft.6in.sec^^^^^  J^^-^a   .^^M  3500  00  20po:00  2400.00  SOOO.OO  eOOOloO  3450;00  6500;00  4500.00 

nanliolo  "C" 


Extended  totals 


"(SiM  jm^OO  ^250^  ^50^00   ^150^  i^OO^  ;26o^  ^850^  ^^^  ^<^°" 
$loi^  sTouioi  $121,875  $116,725  $116,925  $121,875  $146.0.37  $131,800  $134,112  $153,2.50 


.lulv  •.'•.'.  1!)15 


SEWER     EXTENSIONS — S 


DIVISION 

ISOO  liii.ft.  10-in.  vitrified  sewer,  C  ft.  deep  or  less 

1200  Unit.,  0  ft.  to  S  ft.  deep,  i 
.WO  lin.ft..  S  ft.  ti-  10  ft.  deep,  i 


3.")0  lin.ft..  10  ft.  to  1-'  ft.  dei-p 
30<>  lin.ft..  12  ft.  to  11  ft.  dmp. 
150  lin.lt..  14  ft.  to  IC)  ft.  deep. 
200  lin.ft..  If)  ft.  to  IS  ft.  deep. 
l.iO  lin.ft.,  IS  ft.  to  20  ft.  deep, 
2.W  lin.ft.,  20  ft.  to  22  ft.  iliep, 
2.W  lin.ft.,  22  ft.  to  21  ft.  deep, 
100  lin.ft..  24  ft.  to  26  ft.  dr..p. 
m  lin.ft.,  2(>  ft.  to  2S  ft.  de<-p,  i 
10  lin.ft.,  28  ft.  to  30  ft.  deep,  i 
fiDO  lin.ft.,  ,S.in,  vitrifi.d  a-wtr, 
:i.-.iii)  lirLii  .  r.  it    t,.  --  it    ileep,  i 

deep,  i 


8  ft. 
ne.  10  ft. 
ine.  12  fl 
ine.  14  ft 
ine.  Hi  ft 
ine.  18  ft 
ine.  20  ft 
inc.  22  ft. 
ine.  21  ft 
inc.  26  ft. 
ne.  28  ft..  . 
ne.  .30  ft... 
ti  ft.  deep  < 


I  1 


ep. 


.Xllll    111,    11 

2.-.II  liti  ft 

80  lin.ft. 

10  lin.ft. 

200  Ys  o 

500  Ys  o 

i>0  Y-ext 

'.to  ndditioual  2-ft.  pieees,  6-in.  pipe. 

72  lin.ft.  10-in.  iron  pipe  sewer  (over_ vitrified  pri<»). 


14  ft. 

16  ft.  to  IS  ft.  deep,  i 
1  10-in.  sewer  (over  sei 
1  S-in.  sewer  fever  sew 
Y  pricel . 


le.  12  ft, 
le.  14  ft. 
•.  16  ft. 
■.  IS  ft. 
*r  prirei 
■  priee) . 


•  (over  vitrified  price)  . 


24  lin.ft.  S-in.  iron  pipe 

7  manholes,  6  ft,  deep  or  less 

41  manholes,  li  ft.  to  S  ft.  deep,  inc.  8  ft 

110  lin.ft.  manholes  depth  over  8  ft.  (necks) 

24  lin.ft.  manholes  depth  below  16  ft.  (13  in.  walls) 
10  spurs  in  manholes,  6-in..  .  .  . 
3  sewer  drop  connections,  S-in. . 

1  lamp-hole  on  S-in.  sewer 

S  flush-tanks 

.5000  yd.  rock  excavation 

Contingent  Extras 

80  yd.  concrete  not  shown  on  details 

1(X1  M.  ft.  b.m.  sheeting  and  shoring  left  in.  .  .  . 

3  M  ft.  b.m.  flooring  or  foundation  lumber 

1000  ft.  b.m.  forms  for  concrete 

100  yd.  earth  excavation  not  included  otherwise.. 
yd.  gravel  backfilling 


100  lin.ft.  6-in.  vitrified  house  se 
100  lin.ft.,  6  ft.  to  8  ft.  deep,  inc. 
100  lin.ft.,  8  ft.  to  10  ft.  deep,  ine 
100  lin.ft.,  10  ft.  to  12  ft.  deep,  i 
50  lin.ft.,  12  ft.  to  14  ft.  deep,  ine 
30  .vd,  rock  excavation  in  house 

Extended  totals 


wer  6  ft.  deep  or  less . 

Sft 

.  10  ft 

nc.  12  ft 

.14  ft 

sewer  trench.  .  . 


u  I  -\  (; 

X  E  M-  8 

7.3 

<  AIISD.VLE 

,    -N.    Y,    (continue 

1) 

C 

G 

H 

I 

J 

L 

N 

p 

JO. 77 

$0  80 

$0.79 

JO  50 

SI  00 

W.64 

$0.75 

$0  80 

96 

.90 

1.10 

.55 

1  20 

SO 

1  00 

95 

1  26 

1.00 

l.,50 

60 

1  25 

1    10 

1.10 

1    15 

1.49 

1.20 

2.00 

1.00 

1  .35 

1.30 

1.50 

1.4<l 

1.70 

1.50 

2.50 

1.10 

1.80 

1.52 

1.65 

1.70 

2.40 

1.50 

3.50 

1.25 

1.95 

1.75 

2  00 

2  10 

2  95 

2  00 

4.50 

1.50 

2.70 

2  00 

2.10 

2.60 

3.70 

2. 50 

5.50 

1.75 

3.30 

2  30 

2.00 

3.20 

4  40 

4.00 

7  00 

1.90 

4  .50 

3  .50 

3  00 

3  90 

5.30 

5.00 

9.00 

2.50 

7.50 

5  00 

3  50 

4.70 

5  75 

6.00 

9.00 

2.75 

9.50 

6  00 

3.75 

5.60 

0  50 

8.00 

9  00 

3.00 

10  .50 

6  40 

5  00 

0  60 

7  70 

S.OO 

9.00 

3  50 

11  00 

7  00 

5  .50 

8.00 

.71 

.70 

.75 

.47 

.70 

.60 

1  00 

.70 

.88 

.80 

1.10 

.53 

.82 

.69 

1.25 

.80 

1.19 

.90 

1.50 

.55 

.95 

83 

1.60 

1.00 

1.39 

1.00 

1.25 

.75 

1.15 

1.02 

1.75 

1.25 

1.60 

1.20 

2.00 

.99 

1.50 

1.12 

2  00 

1.60 

2.30 

1.50 

2.50 

1.21 

2.00 

1.27 

2.25 

2.00 

2.90 

2.00 

3  00 

1.51 

2.40 

1.67 

2.50 

2  50 

.47 

.60 

1  00 

.90 

.70 

1.68 

.90 

.80 

.35 

..50 

1.00 

.70 

.60 

1.12 

.65 

.60 

I   25 

.60 

1.25 

1.00 

1.00 

1.88 

.20 

2.00 

34 

.30 

.75 

.40 

..50 

.25 

.20 

.50 

92 

2.50 

3.50 

2.00 

1.10 

3.60 

.60 

.80 

(i9 

2.00 

2.50 

1.75 

.90 

3.00 

.55 

60 

l.i  00 

90  00 

SO  00 

40  00 

42  OO 

35.00 

CO  OO 

45  00 

48  00 

100.00 

60  00 

45  00 

50.00 

44  00 

05  OO 

00  00 

3  75 

4.00 

5  00 

5  00 

2. 50 

4  00 

11  00 

4  00 

(>  00 

8.00 

1.5  00 

7.00 

5.00 

,5  2.5 

15  00 

7  00 

40 

.30 

1.00 

1  00 

50 

25 

50 

60 

10.00 

5  00 

25  00 

25  00 

12  00 

B  50 

7  OO 

10  00 

10,00 

20  00 

15  00 

50.00 

10.00 

7  .50 

9  00 

10  00 

90.00 

90  00 

125.00 

00  00 

.S2.00 

190.00 

160  00 

85.00 

3.10 

3.00 

3  00 

3.00 

2.75 

3.15 

2.70 

3.00 

6  00 

6.00 

6.00 

7.00 

7.00 

6  00 

10.00 

8.00 

20.00 

1.00 

40.00 

5.00 

35  00 

40.00 

45.00 

35  00 

40,00 

30.00 

60.00 

10.00 

3.5.00 

40  00 

40  00 

40  00 

90.00 

30  00 

60  00 

10  00 

35.00 

40  00 

15  00 

30  00 

2.00 

1  00 

40 

.60 

.50 

.68 

1  00 

.80 

2.50 

2  00 

1.75 

2.00 

2.00 

2.00 

2.00 

3  50 

.80 

.60 

.40 

.35 

.60 

.48 

.50 

.50 

.90 

70 

.55 

.50 

.80 

.64 

.60 

.60 

1.00 

.80 

.75 

.60 

1.00 

.76 

1.00 

SO 

1.20 

1.00 

1  50 

.70 

1.20 

.96 

1.25 

1.05 

1.50 

1.00 

2.00 

.SO 

1  50 

1   10 

1  60 

1  40 

4  00 

4  00 

3  00 

3  25 

3.00 

3  15 

2  75 

3  on 

$43,589  $40,481  $53,074  $31,964  $43,205  $42,483  $48,924  $43,336 


HUXTIiEY   SEWER    SYSTEM   NO.  2 — SYTtACCSE,  N.   Y. 

+Bids  were  received  Julv  12  for  the  construction  of  the  iD)  Frank  George,  White  Plains:  (E)  Samuel  Bonn.  Syracuse; 
Huntley  Sewer  System  No.  2  from  (A)  J.  C.  SCHRADE.  Brook-  (F)  F.  S,  Sposato,  Syracuse;  (G)  Grant,  Smith  &  Co.  &  Locher, 
lyn  (awarded  contract,  using  reinforced  concrete);  (B)  Mondo  Rome;  (H)  Hookway  Construction  Co.,  Syracuse;  (I)  Charles 
(Construction    Co.,    Syracuse;    (C)    Bonn    &    Marnell,    Syracuse;        Ippolito.  Orange.  N.  J.     The  item  bids  were  as  follows: 


Reinforced  concrete 
12.50  lin.ft.  66-in.  storm  sewer,  , 
640  lin.ft.  60-in.  storm  sewer.  . 
660  hn.ft.  45-in.  storm  sewer. .  . 
860  Un.ft.  42-in.  storm  sewer. .  . 
920  hn.ft.  36-in.  storm  sewer. . 
1600  Un.ft.  33-in.  stcrm  sewer. . 
2930  lin.ft.  27-in.  storm  sewer 

Brick 
1250  lin.ft.  6(>-in.  storm  sewer. . 
640  lin.ft.  60-in.  storm  sewer. .  . 

660  lin.ft.  45-in.  storm  sewer 

860  Un.ft.  42-in.  storm  sewer 

920  lin.ft.  36-in.  storm  sewer 

1600  Un.ft.  33-in.  storm  sewer 

2930  Un.ft.  27-in.  vitrified  pipe  storm  s 

Monolithic  concrete 
1250  lin.ft.  6(>-in.  vitrified  pipe  storm  se 
640  Un.ft.  60-in.  vitrified  pipe  storm  sewr 
6()0  Un.ft.  45-in.  vitrified  pipe  storm  sen 
8t30  lin.ft.  42-in.  vitrified  pipe  storm  sew 
920  lin.ft.  36-in.  vitrified  pipe  storm  sew 
1600  Un.ft.  35-in.  vitrified  pipe  storm  se 
2930  Un.ft.  27-in.  vitrified  pipe  storm  sewer 

Vitrified  pipe 
1080  lin.ft.  24-in.  storm  sewer 
590  lin.ft.  22-in.  storm  sewer.  ,  , 
1680  lin.ft.  20-in.  storm  sewer. 
1020  lin.ft.  18-in.  storm  sewer .  . 
23S0  Un.ft.  15-io.  storm  sewer.  ,  , 
4460  Un.ft.  12-in.  storm  sewer. 
SO  lin.ft.  24-in.  sanitary  sewer 
820  Un.ft.  22-in.  sanitary  sewer. 
120  lin.ft.  20-in.  sanitarj-  sewer 
950  lin.ft.  IS-in.  sanitary  sewer,    , 
5750  lin.ft.  12-in.  sanitary  sewer,  , 

(5450  Un.ft.  10-in.  sanitary  sewer 

5880  lin.ft.  8-in.  sanitary  sewer 

12,100  Un.ft.  6-in.  sanitary  laterals 

1700  Un.ft.  10-in.  storm  laterals 

39  line  manholes,  3x4  ft 

8  line  manholes,  4x4  ft 

6  Une  manholes,  T.vpe  "L" 

25  double  Une  manholes 

3  junction  manholes 

17  double  junction  manholes.  Type  "O" , 

9  double  junction  manholes,  T.vpe  "D" 

2  double  drop  junction  manholes 

1  special  manhole  No.  8 

6  large  catch  basins   ,  .    ,  

75  small  catch  basins ,  ,      ,  ,  .  .  . 

1  cormection  existing  sewer  

2  connection  existing  manholes,  

5  cu.yd.  brick  or  concrete  piers 

Extended  totals  reinforced  concrete  sewer.  . 

Extended  totals  brick  sewer 

Extended  totals  monolithic  concrete  sewer. 


B 


D 


G 


H 


I 


$9,25 

$7.90 

$7,55 

$6,99 

$7.25 

$6.75 

$7.86 

$9.00 

$11  89 

7.15 

7.00 

6,07 

5.90 

5.90 

5.65 

6.26 

7  .50 

10  29 

4.60 

5.50 

4.41 

4.17 

4.65 

4.25 

4.57 

5.50 

8  03 

4.15 

5.20 

4.12 

3.84 

4  25 

4.10 

3.83 

5.50 

7  62 

3.85 

4  50 

3.71 

3.71 

3.80 

4.85 

3.34 

4  75 

6.22 

2.95 

3  25 

2.95 

2.89 

2  80 

3.00 

2.93 

3  75 

6  11 

2  65 

2  60 

2  55 

2  45 

2  .35 

2.40 

2  59 

.   3  00 

5  38 

16  75 

11  92 

10  95 

12  94 

21  81 

14   75 

10  51 

10.00 

11.54 

19  72 

10  DO 

5.49 

5.75 

S.93 

13  18 

\>  00 

5  30 

5.62 

7  62 

13  00 

s  '.10 

5   11 

6.02 

6  40 

11.16 

7  .50 

4   29 

4.55 

S.72 

10.89 

:f  (XI 

2  83 

2.40 

3.73 

5  70 

U    7.5 

'.1  i;.5 

9  86 
8  53 

9  63 
S.oO 

11   22 

8.88 

15  94 
13  09 

7    1(1 

5  46 

5.59 

5  .59 

11.39 

5   19 

5.22 

4.68 

11   87 

.5  4(1 

4   03 
3  66 

5.45 
3.90 

3.92 
3.80 

9  73 
10   11 

3   12 

3.07 

3  24 

8,58 

1   05 

1   25 

1   74 

2  01 

1 .  55 

2  50 

2  27 

1  90 

3.93 

1    (iO 

1.10 

1,74 

1    SO 

1   50 

2  45 

2.23 

1  90 

3.53 

1  35 

1.00 

1  40 

1.60 

1.25 

2.00 

2  00 

1  .50 

3.35 

1.10 

1.00 

1    25 

1  36 

1.10 

1.50 

1  60 

1  40 

3  22 

.95 

.85 

1.09 

1.25 

1.00 

1.20 

1.45 

1   10 

2.S* 

.40 

60 

.87 

.84 

.75 

.95 

1  02 

.80 

2  12 

3.35 

1  50 

2.01 

2  38 

3.27 

3  00 

3. 54 

4  00 

1.59 

3.20 

1.40 

1.92 

2.14 

2  40 

2.00 

1.52 

2  .50 

1   52 

2,75 

1.40 

1  98 

2.55 

3  29 

3  50 

1   30 

3.00 

1.34 

1   SO 

1,25 

1   48 

1.35 

1  60 

1.95 

1   20 

1  75 

1.22 

,90 

1   00 

1.05 

1    15 

1.10 

1.20 

.78 

1.00 

.70 

60 

.93 

1.10 

.99 

1.10 

.56 

.95 

.65 

4.5 

.93 

.85 

.90 

.90 

.67 

.35 

.55 

411 

40 

.50 

40 

.39 

.50 

.61 

.45 

.50 

.  .50 

,60 

.50 

.59 

.60 

.75 

.78 

.65 

.50 

40  00 

55.00 

40.00 

37.50 

45  00 

50  00 

62.10 

3S.00 

38.00 

45.00 

60,00 

55  00 

.58.25 

65  00 

53  00 

71.20 

45.00 

45.00 

1)0.  (K) 

160  00 

80.00 

71. 50 

55,00 

60  00 

85  00 

70.00 

50.00 

75  00 

1.50,00 

60.00 

72.00 

90  00 

80  00 

166  00 

70  00 

60  00 

60  00 

60.00 

60.00 

58.75 

75  00 

55  00 

97  00 

70  00 

70  00 

140  00 

150  00 

85.00 

88.00 

255  00 

HO  00 

135  00 

120  00 

100  00 

175  00 

150.00 

125.00 

137  00 

85  00 

95  00 

170  00 

125  00 

100  00 

200  00 

200.00 

155.00 

ISO  00 

110  00 

90  00 

220  00 

140  00 

100  00 

330  00 

200  00 

160  00 

300  00 

525  00 

140  00 

500.00 

120  00 

150  00 

40.00 

60  00 

35.00 

55.00 

37  00 

40  00 

54.00 

40  00 

40  00 

25.00 

23.00 

25  00 

25  00 

25  00 

30  00 

41.50 

30  00 

32  00 

500  00 

5.00 

25  00 

15  OO 

35  00 

30  00 

25.00 

100  00 

50  00 

50  00 

5.00 

3  00 

5.00 

5  00 

10  00 

25.00 

20  00 

50  00 

15  00 

8.00 

5.00 

7  50 

15  00 

9.00 

13.20 

8.00 

18  00 

$82,731 

$84,305 

$85,.305 

$85,921 

$86,957 

$92,100 

$92,165 

$95.1.52 

$126,743 

$117,6.57 

$101,802 

$105,988 

$118,651 

$166,335 

$104,714 

$97,245 

$103,327 

$103,276 

$158,476 
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BldM  rrorivpd  until  July  2«,  lOl.'i. 

Highway  Work 

Albany,  N.  T. 

State  of  New  York,  Office  of  the  State  Commission  of  High- 
ways. Albany,  N.  T. — Pursuant  to  the  provisions  of  Chapter 
30,  Laws  of  1903,  as  amended  by  Chapter  646,  Laws  of  1911, 
and  Chapter  SO,  laws  of  1913,  sealed  proposals  will  be  received 
by  the  undersigned  at  their  ofiice.  No.  55  Lancaster  Street, 
Albany,  N.  Y.,  at  1  o'clock  p.m.  on  Monday,  July  26th,  1915,  for 
the  construction  of  the  following  highways: 
Road  Approx. 

No.  County  Name  of  Road  length 

549S. .  .Orange.  .  .Cornwall-West  Point,  Parts  1  and  2 4.03 

5573.  .  .Orange.  .  .Cornwall-West    Point,    Part    3 1.27 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  Division  Engineer 
Bertrand  H.  Wait,  Columbus  Institute,  11  Washington  Street, 
Poughkeepsie,   N.   Y. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

Proposals  for  each  contract  must  be  presented  in  a  separate 
sealed  envelope  endorsed  on  the  outside  with  the  number  of 
the  road  for  which  the  proposal  is  made.  Each  proposal  must 
be  accompanied  by  a  draft  or  certified  check  issued  by  a  Na- 
tional or  State  bank  in  good  credit  within  the  State  and  pay- 
able at  sight  to  the  order  of  the  State  Commission  of  High- 
ways for  an  amount  equal  to  at  least  five  per  cent,  of  the 
amount  of  the  proposal  which  such  draft  or  check  accom- 
panies. 

This  draft  or  cheek  will  be  held  by  the  Commission  until 
the  contract  and   bond  are   duly  e-xecuted. 

The  successful  bidder  will  be  required  to  give  a  bond  for 
fifty  per  cent,  of  the  amount  of  the  contract,  such  bond  to  be 
executed  by  a  surety  company  to  be  approved  by  the  Com- 
mission, or  a  bond  secured  by  the  deposit  of  collateral  securi- 
ties to  be  approved  by  the  Commission. 

The   right  is   reserved  to  reject  any   or  all   bids. 

EDWIN    DUFPEY',    Commissioner. 

I.  J.  MORRIS,  Secretary. 


Bids   received 


il    Ans.   SI,    1!>1,"J. 


Passaic  Valley  Sewerage  Commissioners 

SUPERSTRUCTURE    FOR    NEWARK   BAY    PUMPING 
STATION 
NOTICE   TO   CONTRACTORS. 

Notice  is  hereby  given  that  the  Passaic  Valley  Sewerage 
Commissioners  have  designated  Tuesday,  the  thirty-first  day 
of  August,  nineteen  hundred  and  fifteen,  at  two  o'clock  in  the 
afternoon,  as  the  time  when  they  will  meet  at  their  usual 
place  of  meeting,  Essex  Building,  Clinton  Street,  Newark,  New 
Jersey,  to  receive  proposals,  in  writing,  for  the  construction 
of  Superstructure  and  appurtenances  for  Newark  Bay  Pump- 
ing Station,  the  said  work  being  Part  of  Section  5,  of  the 
Passaic  Valley  Sewerage  Works. 

Particulars  that  may  enable  Contractors  to  judge  of  the 
character  of  the  work  are  given  below: 

The  work  to  be  done  consists  of  the  construction  and  com- 
pletion of  the  Superstructure  of  Newark  Bay  Pumping  Sta- 
tion and  all  appurtenances,  comprising,  in  part,  of  Engine- 
Room,  Screen-House,  Administration  Building,  Boiler-House, 
Coal-House,  Chimney,  and  including  Crane  runways.  Econ- 
omizer support,  steel  water  storage  tank,  and  all  plumbing, 
electric  light  wiring  and  fixtures,  water-supply  piping,  elec- 
tric conduits,  interior  and  exterior  decorations  and  all  appur- 
tenant work. 

A  certified  check  for  two  thousand  ($2000.00)  dollars 
(drawn  on  a  National  Bank  or  Trust  Company,  established  in 
the  City  of  New  York,  or  in  the  State  of  New  Jersey,  within 
Passaic  Valley  Sewerage  District),  must  accompany  the  bid. 
A  bond  in  the  sum  of  thirty  thousand  ($30,000.00)  dollars  will 
be  required  for  the  further  performance  of  the  contract. 

Drawings,  form  of  contract  and  specifications,  and  blank 
form  for  proposal,  may  be  obtained  at  the  Commissioners' 
ofl^ce  from  William  M.  Brown,  Chief  Engineer. 

The  Commissioners  reserve  the  right  to  reject  any  or  all 
bids. 

P.A.SSAIC    VALLEY    SEWERAGE    COMMISSIONERS. 

JOSEPH  H.   QUIGG,   Clerk. 

July  13,  1915. 


BidN   received 


Ahk.  :{,  1915. 


BidH  received  until  Aus.  7,  1915. 

vStratford  Avenue  Bridge  and  Approaches 

Bridgeport,    Connecticut. 

Sealed  proposals  addressed  to  the  Stratford  Avenue  Bridge 
Commission,  Bridgeport,  Conn.,  will  be  received  at  the  office 
of  the  Board  of  Contracts  and  Supplies,  City  Hall,  Bridgeport, 
Conn.,  until  twelve  o'clock  noon  on  the  seventh  day  of  August, 
1913,  and  at  that  time  will  be  publicly  opened  and  read.  The 
work  involved  includes  the  construction  of  a  reinforced-con- 
crete  girder  bridge,  with  a  double  leaf  bascule  channel  span 
and  all  substructures  and  approaches.  The  bridge  will  .have 
a  roadway  54  ft.  clear  of  the  curbs,  two  sidewalks  13  ft.  wide, 
length  of  bridge  from  abutment   to  abutment  being  499   ft. 

Complete  data,  plans,  specifications,  etc.,  can  be  seen  after 
July  15  in  the  office  of  the  Board  of  Contracts  and  Supplies, 
City  Hall,  Bridgeport,  Conn.,  and  in  the  office  of  the  Consult- 
ing Engineers,  Grciner  &  Whitman,  Fidelity  Building,  Balti- 
more, Md.  Contractors  can  obtain  complete  sets  for  $5.00  per 
set  upon  application  to  the  Consulting  Engineers,  the  sets 
thus  secured  to  remain  the  property  of  the  purchaser  without 
refund. 

A  certified  check  for  ten  thousand  dollars  must  accompany 
each  bid.  Contractors  will  be  required  to  furnish  satisfactory 
evidence  of  their  experience  in  doing  similar  work  and  their 
ability  to  finance  the  work,  and  the  successful  contractor  will 
be  required  to  furnish  a  bond  to  the  full  amount  of  the  con- 
tract price.  The  Commission  reserves  the  right  to  reject  any 
or  all  proposals,  or  parts  of  proi>osaIs,  or  make  the  award 
for  the  entire  work  or  such  portion  thereof  as  may  be  con- 
sidered  best   for  the   interests  of  the   city. 


Highway  Work 

OFFICE    OF   THE    ST.\TE    COMMISSION   OF   HIGHWAYS. 

Albany,   N.   Y. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office,  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
p.m.  on  Tuesday,  the  3rd  day  of  August,  1915,  for  the  repair 
of   highways   in    the    following   counties; 

Broome  (one  contract — resurfacing):  Chemung  (one  con- 
tract— resurfacing):  Chenango  (one  contract — resurfacing): 
Clinton  (one  contract — resurfacing);  Columbia  (one  contract 
■ — surface  treatment  and  resurfacing) :  Dutchess  (two  con- 
tracts— surface  treatment  and  resurfacing):  Erie  (one  con- 
tract— resurfacing):  Herkimer  (one  contract — surface  treat- 
ment): Monroe  (one  contract — resurfacing):  Montgomery  (one 
contract — surface  treatment):  Otsego  (one  contract — resur- 
facing): Putnam  (one  contract — surface  treatment  and  re- 
surfacing): St.  Lawrence  (three  contracts — surface  treatment 
and  resurfacing):  Schoharie  (one  contract — retaining  walls); 
Steuben  (one  contract — resurfacing);  Sullivan  (one  contract — 
resurfacing);  Tompkins  (one  contract — surface  treatment); 
Warren  (one  contract — surface  treatment):  Westchester  (two 
contracts — surface  treatment  and  resurfacing). 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  the  Division  Engineers 
in  whose  division  the  contracts  are  to  be  repaired.  The  ad- 
dresses of  the  Division  Engineers  and  the  counties  in  which 
they  are  in  charge  will  be  furnished   on  request. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

EDWIN  DUFFEY,  Commissioner. 

L  J.  MORRIS,  Secretary. 


July  29,  1915 
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UAILWAYS — STKAM    AND    EliKCTRIC 

MaNMachuHetta — Hay  State  St.  Uy. — This  company  has  ap- 
plied to  the  Council  of  Wakefield,  Mass.,  for  a  franchise  to 
iir.prove  its  lines  on  Alain  St.  R.  S,  Goff,  Boston,  is  Vice-Pres. 
;ind  Gen.   M^r. 

MatmacliuNettM — Holyoke  St.  Ry. — This  company  has  ap- 
plied to  the  Council  of  Amherst,  Mass.,  for  a  franchise  to  ex- 
tend its  line  on  South  Pleasant  St.  Louis  IX  I'ellissier,  Holy- 
oke. is  Vice-Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Couneetlout — Connecticut  Co. — This  company  plans  to  re- 
construct its  line  on  North  Ave.,  from  North  Main  St.  to 
Trumbull  Rd.,  Bridgeport,  Conn.  Charles  H.  Chapman,  Bridge- 
port,   is   Mgr. 

Xew  York — According  to  press  reports  Charles  W.  Morse 
and  associates  of  the  Hudson  Navigation  Co.  are  organizing  a 
company  for  the  purpose  of  constructing  a  railway  on  Front 
St..   Troy.  N.  Y. 

New  York — International  Ry.  Co. — This  company  plans  to 
extend  its  lines  on  Michigan  Ave.  and  Ohio  St.,  Buffalo,  N.  Y. 
J.  C.   Sheldon,   Buffalo,   is  Pur.  Agt. 

»iT  Jersey — Morris  County  Traction  Co. — l^is  company 
is  interested  in  the  organization  of  a  company^or  the  pur- 
pose of  constructing  an  electric  railway  from  Landing  to  Lake 
Hopatcong,   through  Port  Morris  to  Netcong,   N.  J. 

Pennsylrania — A  movement  is  being  agitated  for  the  con- 
struction of  a  i-ailway  from  Sinking  Spring  to  Ephrata,  where 
it  will  connect  with  lines  operating  to  Lancaster  and  Lebanon. 

•f Pennsylvania — Shenandoah,  Frackville  &  Pottsville  Ry. — 
This  company  has  awarded  the  contract  to  J.  B.  TREXLER, 
rteading.  for  the  construction  of  a  railway  connecting  Frack- 
ville with  St.  Clair,  about  five  miles. 

Pennsylvania — South  Brownsville  St.  Ry. — This  company  is 
being  organized  for  the  purpose  of  constructing  an  electric 
railway  from  Brownsville  to  South  Brownsville,  Penn.  W.  E. 
Moore,  H.  L.  Mitchell,  J.  S.  Jenks  and  E.  T.  Brashears  are  In- 
teiested. 

Vireinia — Louisville  &  Nashville  R.R. — This  company  con- 
templates the  construction  of  an  IS-mile  line  from  Blackley, 
Va..  to  the  headwaters  of  Rockhouse  Creek.  W.  H.  Courtenay, 
Louisville.  Ky.,  is  Ch.  Engr. 

Virginia — York  &  Rappahannock  River  Ry. — This  company 
has  applied  for  a  charter  to  construct  a  railway  from  West 
Point  to  Urbanna,  Va.,  about  17  miles.  R.  S.  Bristo^v,  Urbanna, 
is  Pres.,  F.  H.  Sprague,  West  Point,  Vice-Pres.  and  W.  H. 
Ryland.   Urbanna,   Secy. 

West  VirKinia — Fairmont  &  Helen's  Run  R.R. — This  com- 
pany has  been  incorporated  to  construct  a  railway  from  the 
mines  of  the  Consolidated  Coal  Co.  on  Helen's  Run  to  the 
tracks  of  the  Baltimore  &  Ohio  R.R..  near  Fairmont.  W.  Va. 
The  incorporators  are:  Carl  R.  Gray,  M.  C.  Byers,  C.  H.  Porter 
and  H.  R.  Pratt. 

+  West  VirKinia — Ohio  Valley  Electric  Rv. — The  contract 
has  been  awarded  by  this  company  to  the  BRUBAKER  CON- 
STRUCTION CO.  for  the  construction  of  an  extension  to  the 
line  on  12th  Ave..   Huntington. 

Georgia — Pelham  &  Havana  R.R. — Surveys  have  been  com- 
pleted by  this  company  for  the  extension  of  its  line  from  Dar- 
sey.  Ga..  to  Havana.  Fla.'  about  five  miles.  J.  M.  Wilkinson, 
Valdosta,  in  Pres.     Noted  June  22. 

Alabama — The  Alabama  Power  Co.  contemplates  the  exten- 
sion of  the  street  car  lines  of  the  Anniston  Electric  &  Gas  Co.. 
which  it  recently  acquired,  from  Anniston  to  Blue  Mountain. 
A.  L.  Kenyon,  Anniston,  is  Mgr. 

Tennessee — Nashville.  Chattanooga  &  St.  Louis  Ry. — Plans 
are  being  considered  by  this  company  for  the  construction  of 
a  three-mile  extension  from  Tottys  to  Valley,  Tenn.  H.  Mc- 
Donald.  Nashville,   is  Ch.  Engr. 

Ohio — Cleveland  Ry. — This  company  will  extend  Its  line 
on  Euclid  Ave.  from  22nd  to  40th  St.,  Cleveland,  Ohio.  George 
L.  Radcliffe,  Cleveland,  is  Gen.  Mgr. 

Ohio — East  Village  &  Harbor  Traction  Co. — Surveys  are  be- 
ing made  by  this  company  for  the  construction  of  a  rail- 
way   in   Ashtabula. 

Ohio — Lorain.  Ashland  «&  Southern  R.R.  —  According  to 
press  reports  this  company  is  making  preliminary  arrange- 
ments for  the  extension  of  its  line  from  Custaloga  to  I3ig 
Prairie,  Ohio.  John  Lake.  Big  Prairie,  is  interested.  Noted 
June  10. 

Indiana — Ft.  Wayne  &  Northern  Indiana  Traction  Co. — 
Preliminary  arrangements  are  being  made  by  this  company 
for  the  reconstruction  of  its  line  on  State  Blvd..  Ft.  Wayne, 
Ind.  Samuel  W.  Greenland,  Ft.  Wayne,  is  Gen.  Mgr.  and  Pur. 
Agt.     Noted  May  20. 

Michigan — Detroit,  Pontiac  &  Owosso  Ry. — This  company 
has  been  granted  a  franchise  to  construct  a  railway  in  Pon- 
tiac. Mich.  This  is  part  of  a  proposed  railway  which  will  con- 
nect Owosso  and  Detroit.  George  H.  Lau,  Detroit,  is  inter- 
ested.    Noted  June   24. 

loTva — The  Des  Moines  &  Southern  R.R. — This  company 
will  soon  start  work  on  the  construction  of  a  five-mile  rail- 
way from  Swanwood  Junction  to  Des  Moines.  C.  H.  Crooks  is 
Gen.    Mgr. 


Minnesota — Duluth  St.  Ry. — IMans  arc  being  prepared  by 
this  company  for  the  extension  of  it.s  line  from  West  Duluth 
to  New  Duluth,   Minn.     Herbert  Warren    is  Gen.   Mgr. 

Arkansas — A.  C.  Veach,  Gravotte.  Ark.,  is  interested  in  the 
construction  of  an  electric  railway  from  Melbourne,  Ark.,  to  a 
connection  with  the  St.  Louis.  Iron  Mountain  &  Southern  R.Il., 
about  12   miles. 

Te.vns — Plans  are  being  considered  for  merging  the  prop- 
erties of  the  Texas  Traction  Co.  and  the  Southern  Traction 
Co.  It  is  planned  to  extend  the  line  of  the  latter  company 
from  Waco  to  San  Antonio. 

Texas — Corpus  Chrlsti  Traction  Co. — This  company,  recent- 
ly incorporated,  will  construct  a  system  of  interurban  electric 
railways    to    radiate    out    of  Corpus   Christi. 

Oklahoma — Plans  are  bting  prepared  for  the  construction 
of  an  electric  railway  from  Henryetta  to  Denver,  about  three 
miles.     Z.  T.  Sweeney,  Columbus,  Ind.,  is  interested. 

Oregon — At  a  recent  election  held  at  Grants  Pass  the  citi- 
zens voted  in  favor  of  ratifying  the  contract  bv  which  Twohy 
Bros.,  Portland,  will  take  over  ten  miles  of  municipal  con- 
structed   railroad   and   continue   the   line    to    the   coast. 

+OreBon — St.  Helens  Lumber  Co. — It  is  reported  that  this 
company  has  awarded  the  contract  for  the  construction  of 
four  miles  of  railway  to  the  ELLIOTT  CONSTRUCTION  CO.. 
Portland. 

Oregon — Southern  Oregon  Traction  Co. — This  company  has 
purchased  the  steam  railway  from  Medford  to  Jacksonville, 
Ore.,  and  will  electrify  it.     S.   S.  BuUis,  Medford,  is  interested. 

California — According  to  press  reports  surveys  are  being 
made  for  the  construction  of  a  railway  from  Eureka,  Calif.,  to 
Klamath    Falls.    Ore. 

British  Columbia — Surveys  have  been  made  for  the  con- 
struction of  a  railway  from  Kittamaat  Arm,  B.  C.  to  Prince 
Albert  by  way  of  Ft.  St.  John  and  Peace  River  Landing.  D. 
A.    Thomas,    Wales,    England,    is    interested. 

LIGHT,    HEAT    AND    POWER 

Dedham,  Mass. —  (Official) — Bids  will  be  received  by  the 
Superintendent  of  Schools,  Town  Hall,  until  4  p.m.,  Aug.  3,  for 
the  installation  of  a  heating  and  ventilating  system  in  the 
new  high  school  building.  Samuel  H.  Capen  is  Chn.,  High 
School    Bldg.    Com. 

+Buffalo,  N.  Y. — The  contract  for  the  installation  of  a 
heating  system  in  the  new  City  Hospital  has  been  awarded 
to  FITZPATRICK  &  HOEPNER,  Cleveland,  Ohio,  at  $67,929; 
the  contract  for  the  electrical  work  was  awarded  to  the  BISON 
ELECTRIC  CO.,  Buffalo,  at  $17,328.  See  item  under  "Buildings." 

EUisbnrg,  N.  Y. — Frank  E.  Hamm  will  construct  an  elec- 
tric-light plant  and   system  in   EUisburg. 

La  Fargeville,  N.  V. — The  La  Fargeville  Electric  Light  Co. 
has  been  granted  permission  by  the  Public  Service  Commis- 
sion to  construct  electric-light  plants  in  the  towns  of  Theresa 
and   Orleans.      Noted    July    22. 

Perry,  N.  Y. — The  Perry  Electric  Light  Co.  plans  to  con- 
struct six  miles  of  transmission  line  between  Perry  and  Silver 
Springs,  also  nine  miles  between  Perry  and  Warsaw. 

Bloomfleld,  N.  J. — The  Westinghouse  Lamp  Co.  plans  to 
construct  an  addition  to  its  power  house  in  the  Watsessing 
Section. 

+Newark,  N.  J. — The  Public  Service  Electric  Co.  has  award- 
ed the  contract  for  the  construction  of  smoke  flues  at  its  new 
power  plant  at  Point-No-Point  to  the  STEVENS-AYLES- 
WORTH  CO..  90  West  St.,  New  York,  N.  Y.     The  estimated  cost 

is  $12,250. 


Guntersville,  Ala. — The  construction  of  a  steam  driven 
power  plant  in  Guntersville  is  contemplated  by  the  Alabama 
Power  Co.  of  Birmingham.  The  company  also  plans  to  build 
a  transmission  line  between  Gadsen  and  Guntersville  to  fur- 
nish electricity  to  Albertville.    Boaz   and    other  towns. 

Hazard,   Ky It  is  reported  that  E.   C.  Lilly,  Bluefield,   Va., 

and  D.  Terpstra.  Norton,  Va..  are  considering  plans  for  the 
construction  of  an  electric  generating  plant  to  supply  elec- 
tricity to  the  coal  mines  in  the  Hazard  field. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Aug.  3, 
by  Philiji  Fosdick,  Dir.  of  Pub.  Ser..  City  Hall,  for  the  in- 
stallation of  a  heating  and  ventilating  system  in  the  public 
bath  house  at  Spring  and  East  13th  St. 

+Madison,  ^Vis. — The  Madison  Gas  &  Electric  Co.  has 
awarded  the  contract  for  the  construction  of  a  brick  power 
transmission  station  on  Blunt  St.  to  T.  C.  MCCARTHY.  The 
estimated    cost    is    $15,000. 

Milwaukee,  Wis. — Work  will  soon  be  started  on  the  con- 
struction of  a  power  plant  on  Greenfield  St.  for  the  Mil- 
waukee  Coke   &    Gas   Co.      The   estimated   cost   is   $12,000. 

Bancroft,  Iowa — At  .a  recent  election  the  citizens  voted  in 
favor  of  issuing  $10,000  In  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  municipal  electric-light  plant  . 

Nevada,  Iowa — A  13.500-volt,  3-phase  transmission  line  will 
be  constructed  from  Nevada  into  Colorado  by  the  Iowa  Ry.  & 
Lighting  Co.  They  will  also  build  a  sub-station  and  distri- 
bution system  in  Colorado. 
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^Thompson,  Iowa — The  contract  for  the  construction  of  an 
electric-light  plant  has  been  awarded  to  the  STRONG  ELEC- 
TRIC CO..   Des   -Moines. 

Hnrdnifk,  Minn. — .At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  ?5000  in  bonds,  the  proceeds  of  wliich  will  be 
used  for  improving  the  village  power  plant. 

HnstineH,  Minn.— Bids  will  be  received  by  P.  A.  Hoffman, 
County  Audr.,  until  11  a.m.,  Aug.  16,  for  furnishing  two  Ke- 
\vanee  locomotive  fire  box  low  pressure  steam  heating  boilers 
or  equal  thereof,  to  be  installed  in  the  courthouse. 

Kochester,  Minn. — Bids  will  soon  be  received  for  the  con- 
struction of  a  new  municipal  electric-light  plant.  The  esti- 
mated cost  is  $110,000.     A.   P.  Wright  is   City  Clk. 

Attica,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  an  clectric-lighl  plant.  The  estimated  cost  is  $15,000. 
F.    H.    Kelburn,    Woodward,    Okla.,    is   Engr. 

Hnvilnnd,  Kan. — The  citizens  have  voted  in  favor  of  issuing 
$7000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
installation  of  a  municipal  electric-light  plant. 

I'arker,  Kan. — The  citizens  have  voted  to  issue  $5000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  installation 
of  a  municipal-electric  light  plant.     C.  O.  Conrad  is  City  Clk. 

.Sliaron  SprinK:»«>  Kan. — Plans  are  being  prepared  for  re- 
modeling the  lighting  plant.  The  estimated  cost  is  $10,000. 
W.  E.  Hulse  &  Co.,  Hutchinson,  is  Engr. 

Osceola.  Xeb. — It  is  reported  that  the  Osceola  &  Shelby 
Electric-Light,  Heat  &  Power  Co.  plans  to  construct  six 
miles  of  transmission  lines  and  to  purchase  additional  elec- 
trical appliances. 

nillinKiii,  Mont. — The  Montana  Power  Co.  will  construct  an 
addition    to    its    plant    at    an    estimated    cost    of    $20,000. 

Cnmpliell,  Mo. — It  is  reported  that  the  Campbell  Public 
Service  Co.  plans  to  construct  an  addition  to  its  power  house 
and  to  purchase  a  new  boiler  and  a  Corliss  steam  or  oil  engine. 

Brandon,  Tex. — The  Texas  Light  &  Power  Co.  of  Dallas 
will  install  an  electric-lighting  system  in  Brandon.  The 
transmission   line  will  be  extended   from  Milford   to  Brandon. 

Sesnin,  Tex. — Bids  will  be  received  until  Aug.  10  bv  the 
Seguin  Electric-Light  &  Power  Co.  for  furnishing  power  plant 
equipment,  including  water  wheels,  transmission  machinery, 
generator  and   switchboards.      Owen    A.   Gaftord   is   Mgr. 

Grants  Pass,  Ore. — The  citizens  have  voted  in  favor  of 
granting  a  franchise  to  the  Rogue  River  Public  Service  Cor- 
poration for  the  construction  of  a  light  and  power  plant. 

Portland.  Ore. — Bids  will  be  received  by  R.  H.  Thomas,  Clk., 
401  Court  House,  until  4  p.m.,  Aug.  5.  for  the  installation  of  a 
heating  and  ventilating  system  in  the  Franklin  High  School. 

Exeter,  Ont. — The  rate-payers  have  voted  to  appropriate 
$20,000  for  the  installation   of  a   hydro-electric  system. 

Ottervllle,  Ont. — The  Town  Council  is  considering  the  in- 
stallation  of  a   hydro-electric   system. 

Petrolia,  Ont. — An  appropriation  of  $35,000  has  been  voted 
by  the  rate-payers  for  the  installation  of  a  hydro-electric 
plant  and   distribution    system.      Noted   June    10. 

BRIDGES 
Montpelier,    Vt. — Bids     will     be     received    until     7:  30     p.m., 
Aug.    2.    by   J.   M.   Bontwell,    Mayor,    for   the    construction    of   a 
steel  girder  bridge  with  a   concrete  floor  at   State   St.     Noted 
July   S. 

+Sa]eni,  Mass. — The  Salem  Rebuilding  Commission  has 
awarded  the  contract  for  the  construction  of  a  culvert  and 
retaining  wall  to  PETER  BOMPIANI  &  CO.,  14  Federal  St., 
Boston,  at   $SSS1. 

+Hartford,  Conn. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  the  construction  of  a  reinforced- 
concrete  beam  bridge  on  Newfield  .A.ve.  to  CH.ARLE.S  A. 
SIBLEY.   902   Chapel  St.,   New  Haven,   at   $6726. 

Albany,  X.  Y. — The  Delaware  &  Hudson  Co.  has  submitted 
plans  for  the  construction  of  a  bridge  over  Island  Creek 
to  the  Public  Service  Commission.  F.  Pond  is  Bridge  Engr. 
Noted   June   24. 

Clieektowea,  X.  Y. —  (Forks  post  office) — The  Public  Ser- 
vice Commission,  Buffalo,  has  appi'Opi-iated  $100,000  for  the 
construction  of  a  viaduct  at  Harlem  Ave.  Devoe  P.  Hodson 
is  Comr. 

Olean,  X.  Y. — It  is  reported  that  the  city  will  construct 
a  bridge  over  the  Allegany  River  to  connect  Olean  with 
South    Olean.      H.    E.    Bunce    is    City    Engr. 

Chatham.  X.  J. — Philip  A.  Hickey,  Somerville,  at  $7333, 
submitted  the  lowest  bid  for  the  construction  of  a  new  bridge. 
He  will   probably   be   awarded  the   contract. 

+Xew  Brunsniek,  X.  J.— (Official)— The  Board  of  Chosen 
Freeholders  of  Middlesex  County  has  awarded  the  contract  for 
the  construction  of  a  reinforced-eoncrete  bridge  over  the 
South  River  on  the  South  Amboy-New  Brunswick  Rd.  to  the 
GENERAL  CONTR.\CTINO  &  ENGINEERING  CO.,  29  Rector 
St.,  New  York,  N.  Y.,  at  $66,714.      Noted  July   S   and   22. 

+Pine  Brook,  X.  J. — The  Board  of  Chosen  Freeholders  of 
Morris  and  Essex  Counties  has  awarded  the  contract  for  the 
construction  of  a  bridge  over  the  Passaic  River  at  Pine  Brook 
to  the  AVERILL-MATTHEWS  CO.,  Clinton  St.,  Newark,  at 
$39,860.      Noted    July    S    and    22. 

Trenton,  X.  J. — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  of  Mercer  County  until  2:  30  p.m.,  Aug.  3, 
for  the  following  bridge  work:  Construction  of  a  steel  truss 
bridge  with  reinforced-eoncrete  retaining  walls  over  Doctor's 
Creek,  Hamilton  Township;  reinforced-eoncrete  bridge  over 
Beedens  Brook,  Rosedale-Mt.  Rose  Rd. ;  bridge  over  Assun- 
pink  Creek,  crossing  Nottingham  Way.  Theodore  Tobish  is 
County  Engr.     Noted  May  27. 

-i^Medla,  Penn. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  2,  by  the  Commissioners  of  Delaware  County  for 
the  construction  of  a  reinforced-eoncrete  bridge  on  Glenolden 
Ave.  over  Muckinapatus  Creek,  Glenolden  Borough  and  Darby 
Township. 


ttPhiladelphin,  Penn — (Official) — Bids  will  be  received  un- 
til noon,  Aug.  2,  by  M.  L.  Cooke,  Dir.  Dept,  of  Pub.  Wks.,  City 
Hall,  for  the  construction  of  a  bridge  on  line  of  Cambria  and 
A.  St.,  and  one  on  line  of  Holme  Ave.  over  Pennypacker 
Creek.  Bids  will  also  be  received  on  Aug.  4  for  a  bridge  on 
line  of  Whitby  Ave.  over  Philadelphia  .&  Baltimore  &  Wash- 
ington R.R.  and  one  on  Front  St.  over  the  Municipal  Hospital 
Drive. 

+Pittsbursh,  Penn. — The  County  Commissioners  have 
awarded  the  contracts  for  bridge  work  as  follows:  Construc- 
tion of  reinforced-eoncrete  arch  in  Richland  Township  to 
JOHN  F.  HOWLEY  &  CO.,  237  Fourth  Ave.,  Pittsburgh,  at 
$5887;  construction  of  reinforced-eoncrete  arch  in  Moon  Town- 
ship and  extension  of  Arch-Bridge  No.  1,  Kilbuck  Run,  Glen- 
fleld  Borough  to  the  ADAM  LAIDLOW  CO.,  Bessemer  Bldg., 
Pittsburgh,    at    _$_y-547:_  diversipn    of    Pine    Creek,    eliminating 
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and  IS  in  Shaler  Township'  to  J.  TONER 
,  Pittsburgh,  at  $11,290.  J.  G.  Chalfont, 
is   County   Engr.      Noted   July    S. 

Reading,  Penn. — E.  B.  Ulrich,  City  Engr.,  has  approved  the 
plans  submitted  by  the  Philadelphia  &  Reading  Ry.  for  the 
rebuilding  of  the  three  bridges  over  the  Lebanon  Valley 
Railroad  tracks  at  Center  Ave.  The  estimated  cost  is  $80,000. 
C.  Dillenback,  Reading,  is  Engr.  of  Bridges  and  Bldgs. 

Sharon,  Penn. — It  is  reported  that  the  contract  will  soon 
be  awarded  for  the  construction  of  a  bridge  over  the  Shenango 
River  at  State  St.  for  the  county,  city  and  the  street  railway 
company.     The   estimated   cost   is  $40,000. 

+West  Milton,  Penn. — The  Philadelphia  &  Reading  Ry. 
has  awarded  the  contract  for  the  construction  of  the  sub- 
structure and  masonry  of  a  new  bridge  to  replace  the  old 
structure  to  the  ROBERT  GRACE  CONTR.'VCTING  CO.,  Pitts- 
burgh. The  estimated  cost  is  $300,000.  S.  T.  Wagner,  Phila- 
delphia,   is   Ch.    Engr.      Noted   July    15. 

AVilmini^on,  Del. — Plans  have  been  submitted  to  the  War 
Department  for  the  construction  of  a  lift  pattern  bridge, 
300  ft.  long,  across  Lewes  Canal  connecting  Delaware  Bay 
with  Rehoboth  Bay.  This  bridge  will  carry  the  tracks  of  the 
Delaware,  Maryland  &  Virginia  R.R.  Co.  H.  R.  Leonard, 
Philadelphia,    Penn.,    is    Bridge    Engr. 

Leesburs,  Va. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  5,  at  the  Clerk's  Office  for  the  construction  of  two 
reinforced-eoncrete  bridges,  one  over  Limestone  Creek  and 
the  other  over  James  Creek.  The  plans  call  for  a  62-ft.  6-in. 
bridge  with  two  30-ft.  spans  over  Limestone  Creek  and  a 
45-ft.  bridge  with  two  20-ft.  spans  over  James  Creek.  CJ.  P. 
Coleman,  Richmond,   is  State   Highway  Comr. 

Radford,  Va. — The  construction  of  a  highway  bridge  across 
the  Nu\v  River  is  contemplated  by  the  city  and  the  County 
Commissioners.     William  Ingles  is  Chn.   of  Com. 

Grimesland,  N.  C. — Bids  will  be  received  until  Aug.  2  by 
the  Commissioners  of  Pitt  County  for  the  construction  of  a 
reinforced-eoncrete  bridge  across  Chicod  (ireek  near  Grimes- 
land. 

Leesburg,  Ga. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $7500  in  bonds,  the  proceeds 
of  which   will   be   used   for   the   construction    of  a    bridge. 

Sardis,  Miss. — Bids  will  be  received  by  R.  W.  Draper,  County 
Clk.,  until  Aug.  2,  for  the  construction  of  two  steel  bridges 
and    one    trestle    with    concrete    abutments. 

Lake  Charles,  La. — Bids  "will  be  received  until  11  a.m., 
Aug.  3.  by  E.  C.  House,  Clk.  of  Police  Jury,  for  the  construc- 
tion of  a  steel  draw  bridge  over  Bayou  Choupique  on  the 
Lockport-Ged  Highway.     F.  H.  Frankland  is  Bridge  Engr. 

Chattanooga,  Tenn. — The  Hamilton  County  Court  has  au- 
thorized a  bond  issue  of  $400,000  for  the  construction  of  an 
additional    bridge    across    the    Tennessee    River. 

Covington,  Tenn. — .An  appropriation  of  $20,000  has  been 
voted  by  the  Tipton  County  Quarterly  Court  toward  the  con- 
struction of  a  bridge  across  Big  Hatchie  Rivei*.  Lauderdale 
County   \vill   also   contribute    $20,000    toward    the    cost. 

Dnndridge,  Tenn. — The  Commissioners  of  Jefferson  County 
Court  have  passed  an  ordinance  appropriating  $5000  for  the 
construction  of  a  bridge  across  the  Houston  River  between 
Jefferson  and  Grainger  Counties.  The  estimated  cost  is 
$15,000. 

Cleveland,  Ohio — A  resolution  authorizing  a  bond  issue  of 
$100,000  to  provide  for  the  engineering  surveys  and  options 
on  the  property  for  the  proposed  bridge  over  the  Cuyahoga 
River  to  connect  Loraine  Ave.  either  with  Huron  Road  or 
Bolivar  Ave.  has  been  passed  by  the  County  Commissioners. 
The    estimated   cost    is    $5,000,000. 

+Ironton,  Ohio — The  County  Commissioners  have  awarded 
the  contract  for  the  construction  of  a  bridge  across  Ice 
Creek  at  Coal  Grove  to  the  CAPITAL  BRIDGE  CO.,  at  $19,112. 

+  Lebanon,  Ohio — The  Board  of  Commissioners  of  Warren 
County  has  awarded  the  contract  for  the  construction  of  the 
superstructure  of  a  high  truss  steel  bridge  over  Caesar's 
Creek  in  Massie  Township  to  the  OREGONlA  BRIDGE  CO., 
Lebanon,  at  $3865;  the  contract  for  the  substructure  was 
awarded  to  G.  C.  HARDEN,  Middletown,  at  $2600,  and  the 
contract  for  the  construction  of  a  bridge  over  Turtle  Creek 
at  West  St.  in  the  Village  of  Lebanon  to  the  OREGONlA 
BRIDGE  CO.,  at   $1619.      Noted   June    24. 

Mt.  Gilead,  Ohio — Bids  will  be  received  until  11  a.m..  Aug. 
29,  by  C.  O.  Huggins,  Audr.,  Bd.  of  Commissioners  of  Morrow 
County,  for  the  construction  of  the  124-ft.  Beatty  Bridge  in 
Cardington  Township. 

•flndianapolis,  Ind. — The  Board  of  Public  Works  has 
awarded  the  contract  for  the  construction  of  two  additional 
spans  to  the  West  Washington  St.  Bridge  over  the  White  River 
to  the  N.ATIONAL  CONCRETE  CO.,  Indianapolis,  at  $110,000. 
Noted  July  8  and  22. 

+Sullivan,  Ind. — The  contracts  for  the  construction  of 
nine  bridges  have  been  awarded  by  the  County  Commissioners 
as  follows:  Construction  of  two  steel  bridges  to  the  VIN- 
CENNES   BRIDGE    CO.,    Vincennes;    construction    of   one    steel 
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liiidKe  to  the  MONTGOMERY  PARKER  CO.,  Hatfield;  con- 
struction ot  six  concrete  bridges  to  GEORGE  SOLLER,  Prince- 
ton.    Noted  May  20. 

PiirlN,  III. — Bids  will  be  received  by  A.  Allen  Brubaker,  City 
Clk..  until  2  p.m.,  Aug.  2,  for  the  construction  of  a  60-ft. 
reinforccd-concrete,  steel  plate  girder  reservoir  bridge  on 
the  tniicuKo  Rd.  at  Sugar  Creek.  K.  J.  Barr  is  County  Supt. 
of  HiKh\v;»ys. 

+ltuokrord.  III. — (Official) — G.  HOHN,  Rockford,  has  been 
awarded  the  contract  for  the  construction  of  three  bridges 
as  follows:  Kishwaukee  St.  Bridge.  $SS70;  10th  St.  Bridge, 
$3590;  nth  St.  Bridge.  $3540.  Edwin  Main  is  City  Engr. 
Noted  May  13  and  June  24. 

(ireen  Hny,  WIh. — At  a  recent  election  the  citizens 
voted  against  the  nuostion  of  issuing  $5000  in  bonds,  the 
proceeds  ot  which  was  to  have  been  used  for  the  construc- 
tion of  a  bridge  over  the  East  River  at   Pleasant  St. 

+<iran<,  lunn — The  contract  for  the  construction  of  19 
new  bridges  and  the  repair  of  11  old  ones  has  been  awarded 
to    the   STANDARD    BRIDGE    CO..    Omaha,    Neb. 

+(;rlMnol<l,  lown — The  contract  for  the  construction  ot  a 
steel  bridge  has  been  awarded  to  the  LANA  CONSTRUCTION 
CO.,  Council   Bluffs,  at   $4517. 

+Rndoliffie.  Io«n — N.  M.  STARK  CO.,  Des  Moines,  at  $11,777, 
has  been  awarded  the  contract  for  the  construction  of  eight 
bridges    by    the    County    Board    of   Supervisors. 

Waukou,  lo^va — Bids  will  be  received  until  noon,  Aug.  3, 
for  the  construction  of  13  reinforced-concrete  bridges,  cul- 
verts and  abutments.     William   P.  Shafer  is  County  Audr. 

lola,  Kan. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  bridge  across  the  Neosha  River  near  lola.  The  esti- 
mated cost  is  $20,000.     W.  S.  Gearhart  is  Engr. 

Topeka,  Kan. — It  is  reported  that  a  new  bridge  will  be 
constructed  across  Butcher  Creek  at  21st  and  Madison  St. 
The  estimated  cost  is  $5500.     W.  G.  Tandy  is  Comr. 

AVichitn,  Knn. — Bids  will  be  received  until  Aug.  8  by  H.  M. 
Barrett,  County  Clk.,  for  the  construction  of  a  reinforced- 
concrete  bridge  over  the  drainage  canal  on  21st  St.  The  es- 
timated cost  is  $8000.  E.  V.  Moore,  Wichita,  is  Engr.  Noted 
July  15. 

Minden,  IVeb. — A  resolution  has  been  passed  by  the  County 
Supervisors  asking  the  state  to  aid  in  the  construction  of  a 
bridge  across  the  Platte  River  between  Buffalo  and  Kearney 
Counties.  The  estimated  cost  is  $65,000.  to  be  borne  by  the 
two  counties  and   the   state. 

St.  Paul,  IVeb. — The  State  has  been  asked  by  the  County 
Commissioners  to  proceed  with  the  construction  of  an  SOO-ft. 
bridge  across  Middle  Loup  River.  The  estimated  cost 
is  $50,000,  half  of  which  will  be  borne  by  the  county.  A. 
Johnson,   Lincoln,   is   State   Engr. 

Aberdeen,  S.  D. — The  construction  of  a  bridge  across  Ches- 
ter Creek  is  being  considei-ed  by  the  city.  The  estimated 
cost  is  $32,000. 

Florenee,  Mont. — Bids  will  be  received  until  Aug.  3  by  the 
Board  of  County  Commissioners.  Hamilton,  for  the  construc- 
tion of  a  bridge  across  the  Bitter  Root  River.  The  plans 
call  for  two  designs,  a  220-ft.  pin  connected  steel  truss  bridge 
with  concrete  abutments  and  a  120-ft.  two  riveted  steel  span 
bridge  with  concrete  abutments  and  two  tubular  steel  piers 
for  center  piers. 

Honaton,  Tex. — Press  reports  state  that  the  city  will  con- 
struct three  reinforced-concrete  bridges,  one  on  Telephone  Rd. 
and  two  on  Humble  St. 

+Lipsconib,  Tex. — The  County  Commissioners  have  awarded 
the  contract  for  the  construction  of  two  steel  bridges  across 
Wolfe  Creek  to  AUSTIN  BROS.,  Dallas,  at  $10,800. 

+Lons^vlew,  Tex. — The  BLODGETT  CONSTRUCTION  CO., 
Shreveport.  La.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  120-ft.  steel  bridge  across  the  Sabine  River. 

+Port  Sullivan,  Tex. — The  Commissioners  Court  of  Milam 
and  Robertson  Counties.  Hearne.  has  awarded  the  contract 
for  rebuilding  the  bridge  across  the  Brazos  River  at  Port 
Sullivan  to  the  VINCENNES  BRIDGE  CO.,  Vincennes,  Ind., 
at    $13,490. 

+Runge,  Tex. — The  Commissioners  of  Karnes  County  have 
awarded  the  contract  for  the  construction  of  37  bridges  and 
63  corrugated  iron  culverts  to  the  ALAMO  CONSTRUCTION 
CO.,   San  Antonio,   at   $35,750.      L.   L.    Yates   is    Engr. 

Antlers,  Okla. — Bids  will  be  received  by  the  County  Clerk 
until  5  p.m..  .\ug.  3.  for  the  construction  of  five  steel  bridges 
across  the  Kiomichi  River.  Charles  E.  Hagerty.  Muskogee, 
is  Engr. 

Tnlsa,  Okla. — Bids  will  be  received  until  Sept.  1  for  the 
construction  of  a  bridge  across  the  Arkansas  River.  The 
estimated  cost  is  $200,000.  R.  R.  Hughes  is  County  Engr. 
Noted  June  24  and  July  22. 

Silver  City,  N.  M. — The  construction  of  a  bridge  over  the 
Gila  River  at  Old  Fort  West  is  contemplated  by  the  County 
Commissioners.  The  estimated  cost  is  $20,000.  F.  L.  Cox  is 
County    Engr. 

^Vinkelman,  Ariz. — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $150,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  bridge 
across  the   Gila   River  neir   Kelvin. 

+Colfa.x,  AVash. — The  County  Commissioners  have  awarded 
the  contracts  for  the  construction  of  four  bridges  as  follows: 
A  60-ft.  span  at  Pullman  to  CH.VRLES  G.  HUBER,  Seattle. 
at  $3769;  a  40-ft.  span  at  Clinton  to  W.  A.  LAUDER,  Spokane, 
at  $1745;  a  25-ft.  span  at  Garfield  and  a  30-ft.  span  at  Farm- 
ington  to  H.  C.  MALLOTT,  Seattle,  at  $1672  and  $1536  respec- 
tively.     Noted    June    24. 

Marblemount,  AVatih. — A.  L.  Strong,  County  Engr.,  is  pre- 
paring preliminary  plans  for  the  construction  of  a  200-ft. 
bridge  over  Diasbud  Creek. 

Olympia,  AVasli. — Bids  will  be  received  until  Aug.  9  by 
William  A.  Roy,  State  Highway  Comr..  for  the  construction 
of  a  steel  riveted  truss  bridge,  195  ft.  long,  over  the  Snohomish 
River  on   the    Olympic   Highway   in   Mason   County. 


+Scnttlr,  \VaNh. — The  Commissioners  of  King  County  have 
awarded  the  contract  tor  the  construction  of  the  Fall  City 
Bridge  to  M.  P.  ZINDORF,  Alaska  Bldg.,  Seattle,  at  $27,522. 
A.    P.    Denton    Is    County    Engr.      Noted    July    1. 

Seattle.  Wanh. — The  Commissioners  ot  King  County  have 
rejected  all  bids  tor  the  construction  of  the  Stossel  Bridge. 
Noted  June  17  and  July   15. 

Seattle,  Wnxb. —  (Official) — The  lowest  bids  received  by 
the  Board  of  Public  Works  for  constructing  the  Lake  Wash- 
ington Canal  bridges  were  as  follows:  IStfi  Ave.  N.  W.  sub- 
structure. Booker.  Kill  &  Whipple.  Central  Bldg..  Seattle. 
$;>2.145;  Superstructure  Beers  Building  Co..  Pitlock  Bldg.. 
Portland,  Ore.,  $146,049;  Fremont  Ave.  substructure.  Pacific 
States  Constiucliiin  Co.,  Burke  IJldg..  Seattle.  $112,051;  super- 
structure. Beers  Itldg.  Co.,  $154,601.  There  weie  21  bids  sub- 
mitted tor  the  work.     Noted  June  17  and  July  1. 

+Tapoinii,  WaHli. —  (Official) — Bids  were  received  July  7  by 
the  State  Highway  Board,  Olympia,  for  the  construction  of  a 
reinforced-concrete  bi'idge  over  the  M.ashell  River.  Pierce 
County,  as  follows:  (a)  Design  No.  1,  (b)  Design  No.  2,  Mc- 
Rae  Bros.,  Seattle,  (a)  $14,532,  (b)  $15,340;  H.  C.  MALOTTE, 
Seattle,  (a)  $SS50,  (b)  $7850  (awarded  contract);  Zindort  & 
Tiderol,  Seattle,  (a)  $10,628,  (b)  $9836.76;  P'erch  &  Gass, 
Seattle,    (a)     $12,700;    Nettleton-Brucc-Eschbach    Co.,    Seattle. 

(a)  $12,200,  (b)  $12,700;  Yelverton  &  Wolf.  Olympia.  (a) 
$10,285.61,    (b)    $10,655.17;   Graff  &^   Sheldon,  Tacoma,    (a)    $8497, 

(b)  $8300;  Howard  S.  Wright,  Everett,  (a)  $11,971,  (b)  $11,- 
459;  Pacific  States  Construction  Co.,  Seattle,  (a)  $13,930,  (b) 
$15,015;  Charles  G.  Huber,  Seattle,  (a)  $11,000,  (b)  $10,990;  J. 
Hanson,  Tacoma,  (a)  $10,781.  (b)  $11,661;  Erie  &  Charles  W. 
Maxham,  Tacoma,  (a)  $11,750.  (b)  $11,900.     Noted  June  24. 

+Tillaniook,  Ore. — The  City  Council  has  awarded  the  con- 
tract for  the  construction  of  a  steel  draw  bridge  across 
Hoquarton  Slough  to  the  FEENEY-BREMER  CO.,  at  $6650. 
Noted   July   8. 

El  3Ionte,  Calif. — Bids  will  be  received  until  Aug.  2  by 
the  Board  of  Supervisors  of  Los  Angeles  County  for  the  con- 
struction of  a  steel  girder  bridge  with  concrete  abutments 
and  steel  cylinder  concrete  piers  across  the  San  Gabriel  River 
at   El  Monte.      The   estimated   cost   is   $135,000. 

Igo,  Calif. — The  County  Supervisors  have  rejected  all 
bids  for  the  construction  of  a  steel  bridge  over  Clear  Creek, 
and  have  decided  to  call  for  plans  for  a  bridge  of  reinforced 
concrete. 

Kennett,  Calif. —  (Official) — Bids  will  be  received  until  Aug. 
21  by  S.  N.  Witherau.  Clk..  Bd.  of  Supervisors  of  Shasta  County. 
Redding,  for  the  construction  of  a  wood  and  steel  bridge 
with  three  200-ft.  spans  and  three  300-ft.  spans  across  the 
Sacramento  River  at  Kennett.  The  estimated  cost  is  $20,000. 
C.  R.  Wiezel  is  City  Engr.     Noted  June   24. 

+Marysville,  Calif. —  (Official) — The  Board  of  Supervisors  of 
Yuba  County  has  awarded  the  contract  for  the  construction 
of  three  reinforced-concrete  bridges  on  line  of  the  State  High- 
way across  Best  Slough,  Dry  Creek  and  Grasshopper  Creek 
to  JENKINS  &  WELLS,  Sacramento,  at  $14,500.  L.  B.  Cook 
is  County  Engr.     Noted  July  15. 

Modesto,  Calif. — Plans  have  been  approved  by  the  Board  of 
Supervisors  of  Stanislaus  County  and  bids  will  soon  be  re- 
ceived for  the  construction  of  a  bridge  across  the  Tuolumne 
River  about  eight  miles  east  of  Waterford.  E.  H.  Annear, 
Modesto,    is   County   Engr. 

+Oakdale,  Calif. — The  Board  of  Supervisors  of  Stanislaus 
County  has  awarded  the  contract  for  the  construction  of  a 
steel  bridge  across  Wildcat  Canon,  between  Oakdale  and 
Knight's  Perry,  to  the   ROSS  CONSTRUCTION  CO.,  at   $10,000. 

+San  Jo.<<e,  Calll. — The  Board  of  Supervisors  of  Santa. Clara 
County  has  awarded  the  contracts  for  the  construction  of 
bridges  as  follows;  Bridge  over  Campbell  Creek  on  the 
Homestead  Rd.  to  M.  E.  KlLCOURSE,  San  Jose,  at  $4387; 
bridges  over  San  Tomas,  Calabasas  and  Permenente  Creeks 
to  JOHN  DOYLE,   San   Jose,  at   $5730.      Noted  July   1. 

+  St.  Boniface,  ^lan. — The  City  Council  has  awarded  the 
contract  for  the  construction  of  the  superstructure  of  the 
Proveneher  Av«^.  Bridge  to  the  DOMINION  BRIDGE  CO.,  La- 
c'.iine  Locks,   Qu;      at   $264,000. 

\i'ATn:a  supply — irrigation 

Pittsfield,  Mass. — It  is  reported  that  the  General  Electric 
Co.  has  completed  plans  for  the  construction  of  a  reservoir  at 
Perinne  Ave.     The  estimated  cost  is  $110,000.     Noted  Aug.  27. 

Centerville,  N.  Y. — Bonds  for  $35,000  have  been  sold.  The 
proceeds  will  be  used  for  the   construction  of  a  water  system. 

LeRoy,  IV.  Y. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $15,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  extension  of  the  water  system. 
Noted    Mar.    25    and    June    17. 

Loekport,  N.  Y. — Bids  will  be  received  by  William  G.  Spald- 
ing, Clk.,  Bd.  of  Water  Comrs.,  until  Aug.  5  for  the  con- 
struction of  a  10-in.  and  12-in.  water  pipe  in  Market  and  Mill 
St.     Noted   June   24   and   July   1- 

+RocheNter,  N.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  laying  water  mains  to  W.  E.  KIN- 
NEY, Rochester,   at  $10,556. 

'A-Wells^-ille,  IV.  Y. —  (Official) — Bids  ■will  be  received  until 
noon.  Aug.  25,  by  the  Board  of  Water  and  Light  Commission- 
ers, fcr  the  construction  of  improvements  to  the  water  system. 
Plans  may  be  seen  at  the  office  of  the  Board  at  Wellsville  or 
at  the  office  of  Charles  C.  Hopkins,  Engr.,  Rochester.  P.  M. 
Leonard   is  Acting  Clk. 

Camden,  N.  J. — Plans  have  been  prepared  for  the  construc- 
tion of  an  auxiliary  pumping  station  at  Morris  Station.  The 
plans  provide  for  a  building  in  which  will  be  installed  two 
pumps  each  with  a  daily  capacity  of  5,000.000  gal.  Noted 
May    6. 

Philadelphia,  Penn. — An  expenditure  of  $30,000  for  the  im- 
provement of  the  water  supply  of  South  Philadelphia  is  con- 
templated. 

CaHtlewood,  Ya, — According  to  press  reports  the  Castle- 
wood  Water  Co.  has  been  incorporated  with  a  capital  of  $5000 
by  J.   \V.  Huff,   Pres.   and  R.   S.  Gose,    Secy.,   Treas. 
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+CoWni;ton,  Va. — The  city  has  awarded  the  contract  for 
the  construction  of  a  2,000,000-sal.  concrete  reservoir  and  im- 
provements to  the  water  system  to  BEARDSLEY.  DONGAN 
&  BEAUnSLEY,  McBain  Bldg..  Roanolie.  at  $12,021.  Harry 
Stevi'ns.  Washington,   U.  C,  is  Engr.     Noted  June  10  and  24. 

HnrrlNonliurs.  Vn. — Bonds  for  $60,000  have  been  appro- 
Iiriated  by  the  Town  Council.  The  proceeds  will  be  used  for 
the  construction  of  a  filtration  plant.     Noted  Jan.  21. 

Keyser,  W.  A'a. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $35,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  water  system.  Leander  Schaidt, 
Cumberland,    Md.,    is    Engr.      Noted    June    3. 

Boston,  Gn. — The  water  system  will  be  extended.  W.  Hop- 
son  Goodloe,  M.acon,  is  Engr. 

CooliilKe.  Fla. — An  election  ■w'ill  be  held  Aug.  16  to  vote  on 
the  question  of  issuing  $4ii00  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system.  G.  T. 
Knight   is   Mayor. 

Palmetto,  Fin. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $16,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  water  and  sewer  systems. 
Noted   Feb.   25. 

Tntn-iler,  Miss. — The  city  plans  to  issue  $15,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  water  and 
sewer  systems. 

Urllbackle,  Tenn. — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  bonds  for  $25,000,  the  ])roceeds 
of  which  U'as  to  have  been  used  for  the  construction  of  a 
water  s.vstem.     Noted  June   24. 

+Co-\-inBtoii,  Ky. — The  contract  for  furnishing  the  city 
w^ith  2000  tons  of  24-in.  c.-i.  pipe  for  the  construction  of  the 
emergency  main  from  the  Ft.  Thomas  reservoir  to  Covington 
has  been  awarded  to  the  UNITED  STATE.S  CAST  IRON  PIPE 
&  FOUNDRY  CO.,  Addyston,  Ohio,  at  $92,000. 

East  View,  Oliio — (Warrensville  post  office) — Bids  will  be 
received  until  noon.  Aug.  12,  by  Charles  E.  Burger.  Clk.,  for 
the  purchase  of  $7556  in  bonds.  The  proceeds  will  lie  used  for 
laying   6-in.   water   mains   in    Elm   and   Allen    St. 

Hamilton,  Ohio — Bonds  for  $10,000  have  i"»een  authorized  by 
the  Public  Service  Commission.  The  proceeds  will  be  used 
for  the  installation  of  three  new  10-in.  wells  and  intake  for 
the  water  works  system.  Joseph  B.  Meyers  is  Dir.  of  PuIj. 
Ser. 

Manmee,  Ohio — Bids  will  be  received  by  Thomas  N.  Dowl- 
ing,  Clk.,  until  7.30  p.m.,  Aug.  23.  for  the  purchase  of  $56,000 
in  bonds.  The  proceeds  will  be  used  for  the  construction  of  a 
water  works   system.      Noted   Aug.    6   and   13. 

Redkey,  Inil. — The  Redkey  Water  Works  Co.  will  install 
a  water  works  system.  Bonds  for  $10,000  have  been  sold 
for  this  purpose.     Noted  Apr.   15. 

Manitowoc,  ^Vis. — The  city  has  rejected  all  bids  for  the 
construction  of  water  mains  and  has  decided  to  do  the 
work   by    day    labor. 

Milwauliee,  Wis. — Bids  will  be  received  by  the  Department 
of  Public  Works  until  10:30  a.m.,  Aug.  3,  for  laying  c.-i.  wa- 
ter pipe  and   setting  hydrants  on   Florida   St. 

Murphysboro,  111. —  (Official) — The  Murphysboro  Water 
Works,  Electric  &  Gas  Light  Co.  has  engaged  Edward  Flad  & 
Co.,  Consult.  Engr.,  De  Menil  Bldg.,  St.  Louis,  Mo.,  in  con- 
nection with  the  installation  of  a  filtration  plant  for  the  wa- 
ter  system. 

W'ittcnbere,  AVis. — Bonds  for  $12,000  have  been  sold  by 
the  citv.  The  proceeds  will  be  used  for  the  installation  of  a 
municipal  water  works  system.     Noted  Apr.  S  and  May  27. 

Cresco,  Iowa — Bonds  for  $10,000  have  been  sold  by  the 
Commissioners  of  Howard  County.  The  proceeds  will  be  used 
for  the  construction  of  a  water  system. 

Denison,  Iowa — (Official) — The  date  for  receiving  bids  for 
drilling  an  artesian  well  has  been  extended  to  Aug.  12.  All 
bids  received  on  July  22  were  rejected.  E.  F.  Tucker  is  City 
Clk.      Noted  July  15. 

KiBKsley,  Iowa — Bids  will  be  received  by  W.  R.  Payne, 
Town  Clk.,  until  Aug.  5  for  a  100.000-gal.  water   tank. 

Marshalltomi,  Iowa — The  Lynchburg  Foundry  Co.,  Lynch- 
burg, Va..  was  the  lowest  bidder  for  furnishing  the  city  with 
water  pipe,  at  $23.85  per  ton  for  6-,  S-  and  12-in.  pipe  and 
$25.85   per  ton   for  4-in.   pipe. 

Sidney,  Iowa — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $20,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  extension  of  the  water  system. 

.\tt1ea,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  a  water  system.  The  estimated  cost  is  $15,000.  F.  H. 
Kilburn  is  Engr. 

+L.arned,  Kan. —  (Official) — The  contract  for  making  im- 
provements to  the  water  system,  including  motor-driven 
pumps,  test  boilers,  steam  and  exhaust  piping  and  auxiliary 
boiler  room  equipment,  and  constructing  a  stack  has  been 
awarded  to  the  MERKLE-HEINES  MACHINERY  CO.,  at  $26,- 
170.     Noted  July  15. 

+Pratt,  Kan. — The  contract  for  the  extension  of  the  munic- 
ipal water  cvstem  has  been  awarded  to  BASH  &  JAME.S,  Jap- 
lin.  Mo.,  at"  $31,980.  Other  bidders  were:  English  Tool  & 
Supplv  Co..  Kansas  Citv,  Mo.,  $27,000  (incomplete  bid):  Com- 
mercial Construction  Co.,  Kansas  City,  Mo.,  $32,990;  Merkle- 
Hines  Co..  Kansas  Citv.  Mo..  $30,500.  The  E.  T.  Archer  Co., 
New  England  Bldg.,  Kansas  City,  Mo.,  is  Engr.     Noted  July  24. 

Norfolk,  Neb. —  (Official) — An  election  will  be  held  Aug.  2 
to  vote  on  the  question  of  issuing  $10,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  extension  of  the  water 
system.      Noted    July    15. 

Veblen.  S.  D Press  reports  state  that  the  town  contem- 
plates holding  an  election  to  vote  on  the  question  of  issuing 
$16,000  in  bonds.  The  proceeds  will  be  used  for  the  con- 
struction of  a  water  system. 

■\Vateptown,  s.  D. — Bids  will  be  received  by  the  City  Audi- 
tor until  Aug.  2  for  furnishing  c.-i.  pipe  and  castings.  F.  W. 
Shreiber   is   City    Engr. 

Chontenii,  Mont. —  (Official) — Bids  will  be  received  until  8 
p.m.,   Aug.   9,   by   A.   L.   Power.s,   Town   Clk.,   for   the   construc- 


tion of  a  municipal  water  system.  The  woik  includes  the 
installing  of  electric  pumps,  laying  mains  and  the  construc- 
tion of  a  concrete  reservoir.  The  estimated  cost  is  $42,000. 
Swearingen  &  McCulloh,  Chouteau,   is  City  Engr.     Noted  June 

Fromberg,  Mont. — Bids  will  be  received  by  Charles  J. 
Jones,  Town  Clk.,  until  Aug.  14  for  the  construction  of  a 
water  system.  The  estimated  cost  is  $17,500.  B.  C.  Lillis, 
Billings,  is  Engr.     Noted  July  1. 

Helena,  Mont. — The  construction  of  a  6300-ft.  flume  has 
been  recommended  to  the  City  Council  by  the  Water  Com- 
mission. 

Lees  Summit,  Mo. — The  citizens  contemplate  holding  an 
election  to  vote  on  the  question  of  issuing  bonds  for  the  con- 
struction of  a  reservoir  and  pumping  station. 

Lees  Summit,  Mo. — The  citizens  have  subscribed  a  fund  of 
$18,000  to  foini  a  company  for  the  purpose  of  constructing  a 
five-mile  pipe  line  from  the  County  Hospital.  O.  C.  Browning 
is  interested. 

+St.  Louis,  Mo. — The  city  has  awarded  the  contract  for  in- 
stalling two  350-hp.  boilers  at  high  service  pumping  station 
No.  2  to  the  HEINE  SAFETY  BOILER  CO.,  at  $15,126.  Noted 
July   8. 

AVashinKton,  Mo. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $60,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  purchase  of  the  water  system.  If  the 
plant  is  purchased  improvements  will  be   made. 

Leslie,  Ark. — The  city  plans  to  issue  bonds,  the  proceeds  of 
which  will  be  used  foi-  the  construction  of  a  water  system. 
W.    P.    Cook,    Jr.,    Little   Rock,    is   Engr.      Noted    Mar.    18". 

•|*I}angs,  Tex. — The  contract  for  developing  a  water  supply 
for  the  proposed  water  system  has  been  awarded  to  CHARLES 
HART  &  .SONS. 

Beaumont,  Tex. — All  bids  received  July  14  for  the  con- 
struction of  a  c.-i.  pipe  have  been  rejected.  Bids  will  be  re- 
ceived until  Aug.  17  for  this  work.  Burns  &  McDonnell. 
Scaritt  Bldg.,  Kansas  City,  Mo.,  is  Engr.     Noted  July  1. 

Blgin,  Tex. — At  a  recent  election  the  citizens  voted  in  favor 
of  the  question  of  issuing  $11,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  water  system.  Noted  June 
24   and  July    1. 

+LehiK;h,  Okla. — The  contract  for  the  extension  of  the  wa- 
ter system  has  been  awarded  to  W.  S.  SWANWICK,  Joplin, 
Mo.,  at  $38,600.  The  Benhani  Engineering  Co.,  Oklahoma  Citv, 
is  Consult.      Engr.      Noted   IMay   13. 

Eilarewater,  Colo. — An  election  will  be  held  Aug.  2  to  vote 
on  the  question  of  issuing  $72,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  water  system.  C.  W. 
Gist    is    Town   Clk. 

Denver,  Colo. — The  VaSant-Houghton  Engineering  Co.,  San 
Francisco,  Calif.,  has  been  engaged  to  pi-epare  preliminary 
plans  for  the  construction  of  a  new  municipal  water  system. 
The  estimated  cost  is  $150,000.     Noted  July  1. 

Susar  City,  Idaho — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $15,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  installation  of  a  water  sj'stem. 

Binjfham  Canyon,  Utah — Bids  will  be  received  until  Aug.  5 
by  P.  W.  Quinn.  Clk.,  for  the  purchase  of  $17,000  in  bonds. 
The  proceeds  will  be  used  for  the  improvement  of  the  water 
system. 

Lof::an,  Utah — Bids  have  been  received  for  constructing  (a) 
a  five-mile  22-in.  pipe  line  and  (b)  for  a  1.000.000-gal.  reser- 
voir as  follows:  Olof  Nelson.  Logan,  (a)  $49,550,  (b)  $16,612; 
Owen  H.  Grey,  Salt  Lake  City,  (a)  $53,673.  (b)  $18,447;  J.  E. 
Wilson,  Logan,   (a)   $54,011,    (b)   $20,616.     Noted  July  8. 

Florence,  Ariz. — F.  N.  Ensign,  Phcenix,  is  preparing  plans 
for  the  construction  of  a  municipal  water  works  plant  and  an 
electric-light    system.      The    estimated    cost    is    $50,000. 

Hillynrd.  Wash. — The  city  plans  to  issue  $6000  in  bonds. 
The  proceeds  will  he  used  for  the  construction  of  a  water  sys- 
tem. 

Seattle,  Wash. — Plans  have  been  approved  by  the  Board  of 
Public  Works  for  the  construction  of  water  mains  in  59th 
Ave.,  N.   E.     The  estimated   cost  is   $6000. 

+Wenatohee,  Wash — The  Trustees  of  the  West  Okanogan 
Irrigation  District  have  awarded  the  contract  for  the  con- 
struction of  an  irrigation  system,  to  serve  10,000  acres,  to 
the  GUTHRIE,   McDOUGAL  &   CO.,   Portland,   at   $510,650. 

Milwaukee,  Ore. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $15,000  in  bonds.  The  proceeds  will 
be  used  foi"  the  extension  of  the  water  mains  from  Milwaukee 
to    Portland. 

+Mono  Lake,  Calif. — The  contract  for  the  construction  of 
a  reinforced-concrete  irrigation  dam  has  been  awarded  to  the 
DUNCANSON-HARRELSON  CO..  Chronicle  Bldg.,  San  Fran- 
cisco.    The  estimated  cost  is  $250,000. 

San  Rafael,  Calif. — .4.n  election  will  be  held  Aug.  28  to  vote 
on  the  question  of  issuing  $300,000  in  bonds.  The  proceeds 
will  he  used  for  the  construction  of  a  municipal  water  system. 

Tile  Narrows,  Man. — Plans  will  soon  he  prepared  for  the 
construction  of  a  new  water  svstem.  The  estimated  cost  is 
$80,000.    H.  H.  Elliott  is  Town  Clk.     Noted  July  8. 

Canora,  Sask. — Plans  are  being  prepared  by  Chipman  & 
Power,  Mail  Bldg.,  Toronto,  for  the  installation  of  a  water 
system.      The   estimated    cost    is   $20,000.      Noted    July    22. 

SEWERS 

+Au!;usta,  Maine — The  contract  for  the  construction  of 
sewers  in  Pope,  Middle,  Bridge,  Liberty  and  Spruce  St.  has 
been    awarded    to    THOMAS    HICKEY. 

Portland,  Maine — The  city  has  made  a  supplementary  ap- 
propriation of  $30,000  for  the  construction  of  the  East  Side  In- 
tercepting  Sewer   and    the   proposed   Libbytown    Gulley   Sewer. 

+Andover,  Mass. —  (Official) — The  Board  of  Public  Works 
has  awarded  the  contract  for  the  construction  of  the  Abbott 
and  Marland  sewer  svstem  to  CBNENDELLA  &  CO.,  Miltord, 
at  $39,739.  Other  bids  were:  Philip  Holland.  $39,980;  F.  E. 
McDonough,  $46,000;  J.  Wagenbauch,  $40,242;  D.  Sheean,  $46,- 
000;  J.  J.  Evans,  $41,200;  Rosso  &  Co.  $40,700;  C.  E.  Trumbull 
Co.,    $45,000;   Morrison   &   Young,    $45,891.      Noted   July   15. 
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Lowell,  Mumm. — The  City  Council  has  voted  to  borrow  $20,000 
for   tlie   completion   of  the   sewer   system. 

-^rittMlleia,  MnHM. — (Oniclal) — Kliis  will  be  received  until 
Auk.  1  I'y  the  Clerk  of  the  Hoard  of  Public  Works  for  the 
construction  of  sanitiiiy  sewers  and  filtration  beds.  A.  B. 
Farnham   is  City   Engr.     Noted  May   27. 

Sniein,  MnHs The  City  Council  has  appropriated   $7000  for 

the  construction  of  sewers  in  Cleveland  Kd.,  Lioring  Ave.  and 
connecting  streets. 

WiiliiuKford.  Conn. — Bids  will  be  received  until  Auk.  3 
by  John  K.  Martin,  Warden,  for  the  construction  of  tile  pipe 
sewirs  and  for  the  completion  of  the  low-level  trunk  sewer. 
W.   A.   Mackenzie   is  City   Engr. 

+.\oH-  Vork,  N.  Y. — (Borough  of  Brooklyn) — (Offlcial) — 
Contracts  for  sewer  construction  have  been  awarded  to  the 
STANHOPE  CONTRACTING  CO.,  404  Stanhope  St.,  Brooklyn, 
at  $15,9SU),  for  constructing  sewers  in  1.5th  St.;  and  JOHN  C. 
SCHRADE.  Inc..  2132  Beverly  Rd.,  Brooklyn,  at  $2503,  for 
constructing    sewers    in    Gravesend    Ave.      Noted    July    15. 

+New  York,  X.  Y. —  (Borough  of  Brooklyn)  — (Offlcial) — The 
contract  for  installing  complete  the  mechanical  equipment  at 
the  26th  Ward  Disposal  Works  at  Hendrix  St.  and  Vandalia 
Ave.  has  been  awarded  to  the  NORTH  EASTERN  CONSTRUC- 
TION CO.,  225  Fifth  Ave.,  N.  Y.,  at  $469S.     Noted  July  22. 

Xew  York,  IV.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  until  2  p.m.,  Aug.  3,  by  Marcus  M.  Marks, 
Borough  Pres.,  for  the  relocation  and  reconstruction  of  sewers 
in   Rector  St. 

+New   York,    N.   Y (Borough    of   Manhattan) — (Official)  — 

Contracts  for  sewer  construction  have  l)een  awarded  to  the 
KINGSBRIDGE  CONTPACTINO  CO.,  at  $144,404,  for  con- 
structing sewers  in  l-]ast  list  St.  and  in  Madison  Ave.;  and 
to  the  LACONIA  COXTK.VCTING  CO.,  at  $10,926,  for  con- 
structing  sewers   in   Wall   St.     Noted   July    15- 

+New  York.  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — • 
The  contract  for  improving  the  sewer  in  32nd  St.  from  Broad- 
way to  Fifth  Ave.  has  been  awarded  to  P.  J.  KEARNS,  at 
$7198.     Noted  July   22. 

SjTacu.se,  !V.  Y. — Bids  will  be  received  until  Aug.  4  by  Harry 
J.  Hamlin,  Secy.,  Intercepting  Sewer  Board,  for  the  construc- 
tion of  storm-^vater  sewers  in  the  northeasterly  section  of 
the  city. 

Vtlca,  N.  Y. — Bonds  for  $18,000  have  been  sold,  the  pro- 
ceeds of  which  w-ill  be  used  for  the  construction  of  the 
Kossuth  Ave.   relief  sewer.     A.  M.   Burke   is  City   Comptroller. 

Bayonne,  X.  J. — Bids  w-ill  be  received  until  4  p.m.,  Aug.  3, 
by  the  Board  of  City  Commissioners  for  the  reconstruction 
of  sewers  and  appurtenances  in  West  First  St.  William  P. 
Lee    is   City   Clk. 

Newark,  N.  J. —  (Official) — Bids  will  be  received  until  3:15 
p.m.,  Aug.  5,  by  M.  R.  Sherrerd,  City  Engr.,  for  the  construc- 
tion   oZ    sewers    in    Lexington    and    North    12th    St. 

Trenton,  N.  J. — The  Board  of  City  Commissioners  has  au- 
thorized the  construction  of  a  sewer  system  in  Melrose  Ave. 
Frank  Thompson   is  City  Clk. 

Bellivood,  Penn. —  (Offlcial) — The  State  Board  of  Health 
has  approved  plans  for  the  construction  of  a  sanitary  sewer 
system.      Noted   Feb.    4. 

E;rie,  Penn. — Plans  have  been  prepared  for  the  construc- 
tion of  an  experimental  sewage-disposal  plant.  The  estimated 
cost   is  $S000.     E.   B.   Briggs   is  City  Engr. 

Juniata,  Penn. —  (Offlcial) — The  State  Board  of  Health  has 
approved  plans  for  the  construction  of  a  sanitary  sewer 
system. 

-ArLebanon.  Penn, —  (Official) — Bids  will  be  received  by  the 
Mayor  and  the  City  Council  until  5  p.m.,  Aug.  IS,  for  the  con- 
struction of  a  sewage-disposal  plant.  T.  R.  Crowell  is  City 
Engr.   and   D.    M.   Sharp   is   City   Clk.      Noted   July   15. 

SontTi  Connellsvflle,  Penn. — At  a  recent  election  the  citizens 
defeated  the  question  of  issuing  $30,000  in  bonds.  The  pro- 
ceeds of  which  was  to  have  been  used  for  the  construction  of 
a  sewer  system.     Noted  June  17. 

AVest  Chester,  Penn. — It  is  reported  that  the  Borough  Engi- 
neer will  prepare  plans  for  the  construction  of  a  sewage 
pumping  station  at  Everhart  Grove. 

Baltimore,  Md. — Plans  have  been  prepared  for  the  con- 
struction of  approximately  eight  miles  of  lateral  sewers.  The 
estimated  cost  is  $100,000. 

Rlelimond,  Va. — Bids  will  soon  be  received  by  the  City  En- 
gineer for  the  construction  of  sewers  in  various  streets. 
The   estimated   cost    is   $42,000. 

KustLs,  Fla. — An  election  will  be  held  about  Aug.  13  to  vote 
on  the  question  of  issuing  $20,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  approximately  three  miles  of 
sanitary  sewers  and  Imhoff  tanks.      Noted  Nov.   12. 

Larsro,  Fla. — Bids  will  be  received  until  Aug.  3  by  the 
Pinellas  County  Commissioners  for  the  construction  of  a 
sanitary   sewer  system   and   a   septic   tank. 

Palmetto.  Fla. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $16,000  in  bonds.  Part  of  the  pro- 
ceeds will  be  used  for  the  construction  of  sewers,  (jharles 
Dennett    is    Mayor. 

Starke,  Fl.a. — An  election  will  be  held  Oct.  a  to  vote  on  the 
question  of  issuing  $26,000  in  bonds.  The  proceeds  "^-ill  be 
used  for  the  construction  of  a  sewer  system.  C.  F.  Hoover 
is  Mayor.      Noted  May  6. 

Clarksdnle,  Miss. — Bids  will  be  received  until  Aug.  3  by 
W.  S.  Bobo.  City  Engr.,  for  the  sale  of  $15,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  sewers.  Noted 
July  S. 

Tutwiler,  Miss. — The  city  contemplates  issuing  $15„000  in 
bonds.  Part  of  the  proceeds  will  be  used  for  the  construction 
of  a  sewer  system. 

Harlan,  Ky. — At  a  recent  election  the  citizens  voted  to 
issue  $7500  in  bonds.  The  proceeds  will  be  used  for  the  con- 
struction of  a  sewer  system.     Noted  June  24  and  July  15. 

+  Madison^1IIe,  Ky. — The  contract  for  the  construction  of 
a  sewer  has  been  awarded  to  the  QUINN  CONSTRUCTION 
CO.,   Nashville,  Tenn.,  at   $6057. 


Akron,  Oiilu — The  State  Board  of  Health  has  given  the  city 
six  months  in  which  to  repair,  improve  or  enlarge  the  sewago- 
dlspos.'il   plant  at  the  County  Infirmary  grounds. 

+Clnelnnati,  Ohio— (Omclal) — Contracts  for  the  construc- 
tion of  the  Walworth  Run  Diversion  Sewer  have  been  awarded 
to  HOAG  ,«  ZUl.LO,  Cleveland,  Section  No.  1,  at  $114,900  and 
to  DO.XOLLEV  *  GRAHAM,  Cleveland,  Section  No.  2,  at  $101,- 
2G2.     Noted  July  15, 

+Cincinunti,  Ohio — (Official )— The  contract  for  the  con- 
struction of  sewers  in  the  MadisonviUe  Sewer  District,  Con- 
tract No.  3,  has  been  awarded  to  THOMAS  P.  .STRACK,  Cin- 
cinnati,   at    $61,756.      Noted    July    22. 

+Clnclnnnti,  Ohio — (Official) — The  contract  for  the  con- 
struction of  sewers  in  lOast  Third  St.  and  Hamilton  Ave. 
has  been  awarded  to  THOMAS  MALONEY,  at  $5059  and  $22,- 
827    respectively.      Noted    July    8. 

+Clneinnnti,  Ohio — (Offlcial) — The  contract  for  the  con- 
struction of  main  and  lateral  sewers  and  drains  with  appur- 
tenances in  Siitz,  Dorsey  and  Goethe  St.  has  been  awarded 
to  HE.»^KEL  At  SULLIVAN,  Cincinnati,  at  $11,912.  Noted 
July  1. 

Cleveland,  Ohio — The  State  Board  of  Health  has  made 
an  extension  of  two  years  in  which  to  stop  the  pollution  of 
the  Cuyahoga  River. 

Columbus,  Ohio — Bids  will  be  received  until  Aug.  3  by  the 
Director  of  Public  Service  for  the  construction  of  the  Milo 
main   trunk   sewer,    Contract   No.    4. 

Dnyton,  Ohio — Bids  will  be  received  until  Aug.  1  by  J.  E. 
Bartow,  Dir.  of  Pub.  Ser.,  for  the  construction  of  sewers  in 
Old  Orchard,  Summit,  Second,  Arbor,  Evanston,  Eaton,  Com- 
mercial and  Highland  St.  F.  O.  Eichelberger  is  City  Engr. 
Noted  Apr.   22. 

Delphos,  Ohio — Bonds  for  $12,387  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  sewage- 
disposal    plant. 

Lnkenood,  Oliio — Plans  have  been  approved  by  the  State 
Board  of  Health,  Columbus,  for  the  construction  of  a  sew- 
age-disposal   plant. 

Xorthlield,  Ohio — (Offlcial) — No  bids  were  received  July  19 
by  C.  S.  Machwart,  Village  Clk.,  for  the  construction  of 
12,000  ft.  of  4-in.,  3000  ft.  of  6-in.  tile  drain,  444  ft.  of  15-in. 
corrugated  culvert  pipe  and  10  bbl.  Portland  cement.  Noted 
July  15. 

+Paluesville,  Ohio — The  contract  for  the  construction  of 
storm  sewers  in  Richmond  St.  has  been  awarded  to  T(I)NY 
TRIFILETTE,   Loi-ain,   at   $11,813. 

Sandusky,  Ohio — The  State  Board  of  Health,  Columbus, 
has  approved  plans  for  the  construction  of  a  sewage-dis- 
posal plant  and  an  intercepting  sewer  system.  The  estimated 
cost  is  $200,000. 

Toledo,  Oliio — Plans  are  being  prepared  by  William  H. 
Gould,  County  Sanitary  Surveyor,  for  the  construction  of  14 
miles   of   8-,   10-,    12-,   15-,   IS-   and   24-in.   vitrified   pipe   sewers. 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Aug.  3, 
by  Charles  J.  Sanzenbacher,  Audr.,  Lucas  County  Comn.,  for 
the  construction  of  local  sanitary  sewer  No.  18,  in  Lucas 
County. 

Brazil,  Ind. —  (Official) — The  city  will  not  construct  the 
proposed  sanitai-y  sewers  in  the  West  End  as  was  noted  in 
the  issue  of  July  8.     F.  C.  Wilson  is  City  Engr. 

+Log'ansi>orti,  Ind. — A  contract  for  sewer  construction 
has  been   awarded  to   PALMER,  MOORE   &   CO. 

+Grand  Rapids,  Mich. —  (Offlcial) — The  contract  for  the 
construction  of  appro.ximately  six  miles  of  8-  to  IS-in.  pipe 
sewers  and  a  sewage-disposal  plant  has  been  awarded  to  A.  H. 
PRANGE,  Grand  Rapids,  at  $37,000.  Other  bids  were:  Harry 
Vander  View,  $37,500;  J.  N.  Bick,  $38,200:  Whaley  &  Edwards, 
$3S,300;  Allegan  County  Construction  Co.,  $39,300;  Verhey  & 
Kart.    $40,000.      Noted    June    10. 

Reed  City,  Mich. — The  contract  will  be  awarded  about 
Aug.  12  for  the  construction  of  sewers.  The  estimated  cost 
is    $15,000.      M.    W.    Brown    is    Chn.    of    Sewer    Com. 

Clirlsman,  III. — The  city  contemplates  the  construction  of 
sewers.  The  estimated  cost  is  $9500.  George  W.  Fair  is  City 
Engr. 

Rock  Island,  111. — Plans  have  been  submitted  to  the  Board 
of  Local  Improvements  for  the  construction  of  storm  drains 
in  the  southern  section  of  the  city.  The  estimated  cost  is 
$10,000.     Wallace  Treicher  is  City  Engr. 

AVenona,  Ill,^(Offlcial) — We  have  been  advised  by  F.  H. 
Ong,  City  Clk.,  that  the  contract  for  the  construction  of  a 
sewer  system  with  septic  tanks  will  be  awarded  without 
fail    on    Aug.    3.      Noted    June    24. 

+MII«aukee,  Wis. — (Official) — The  contract  for  the  con- 
struction of  11  reinforced-concrete  tanks  on  pile  founda- 
tion has  been  awarded  to  JOHN  F.  CASEY  CO.,  Pittsburgh, 
Penn.,   at   $55,000.      Noted   July   S. 

AVhlteivater,  AVis. — The  lowest  bid  submitted  for  the  con- 
struction of  sewers  was  that  of  M.  A.  Lanyon,  Waukegan,  111., 
at   $23,900.      Noted  July   8. 

Cherokee,  Iowa — (Official) — Bids  will  be  received  until  July 
30  by  William  Shardlow,  City  Clk.,  for  the  construction  of 
approximatelv  SVs  miles  of  sanitary  sewers.  The  estimated 
cost  is  $16,000.  G.  Y.  Skeels,  Sioux  City,  is  Engr.  Noted 
July  1  under  Idagrove,   Iowa. 

Fairfield,  Iowa — Bids  will  be  received  until  Aug.  7  by  the 
City  Clerk  for  the  construction  of  a  sanitary  sewer.  The  esti- 
mated cost  is  $10,000. 

Laporte  City,  Iowa — Bids  will  be  received  until  8  p.m.,  Aug. 
4,  by  G.  E.  Stebbins,  Town  Clk.,  for  the  construction  of  sewers 
and  a  sewage-disposal  plant.  M.  Tschlrgi  &  Sons,  Cedar 
Rapids,  is  Engr.     Noted  June  24. 

♦Eveletli,  Minn. — (Official) — The  contract  for  the  construc- 
tion of  a  sewage-disposal  plant  has  been  awarded  to  the 
EVELETH  CONSTRUCTION  CO.,  Eveleth,  at  $34,900.  Noted 
June  24. 
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+flvclr,  K«n. — The  contract  for  thp  construction  of  a  sewer 
system'  has  lieon  awarded  to  B.\.SH  &  JAMES.  Joplin,  Mo.,  at 
$15,299.  Othei-  bids  were:  P.  A.  Johnson,  Kansas  Cit.v,  $17,- 
275;  Axtel  G.  Oldham,  Kansas  City,  Mo.,  $15,915;  James  Stan- 
ton, I.,eavenworth,  $19,254;  Eby  Construction  Co.,  Wellington, 
$15,S91;  Inter  Mountain  Bridse  &  Construction  Co.,  Tecumseh, 
Neb.,  $18,122;  Gilkeson  &  Martin,  Muskogee,  Okla..  $17,485;  Mc- 
Coy &  Taylor,  Kansas  City,  Mo.,  $20,309;  Tonka wa  Construc- 
tion Co.,  Kansas  City,  Mo.,  $16,640.     Noted  July  8. 

HiitchinHon,  Kan. — Bids  will  be  received  until   3  p.m.,  Aug. 
3,   bv   G.   W.   Mcl^ane.   City   Engr.,    for   sewer    exte 
estimated  cost  is  $10,000.     Noted  July   1. 

Norton.  Knn Bids  will  be  received  until   T:;;ri 

by  Vernie  Fawcett,  City  Clk.,  for  the  con.st  in.  i  i,.ii 
tercepting  and  lateral  sewers  and  a  sewii;'  li- 
Worley  &  Black,  Reliance  Bldg.,  Kansas  Cit>.   Mm, 

+rrntt,  Knn. — The  contract  for  sewer  construction  has 
been  awarded  to  the  L.A.UNDER  CONSTRUCTION  CO.,  Kan- 
sas  City,   Mo.,   at    $11,500.      Noted    June    24. 

Topeka,  Kan.. — Bids  have  been  received  for  the  construc- 
tion of  the  East  Side  sewer  from  the  Commercial  Construction 
Co.,  Chicago.  111.,  $127,375:  J.  A.  Pringle,  Topeka,  $125,834;  P.  M. 
Torsoti.  Kansas  City,  $105,430.  A.  R.  Young  is  City  Engr. 
Noted  June  24. 

■\Vloliita,  Kan. — The  city  contemplates  the  construction  of 
sewers  in  the  northern  section  of  the  city.  The  estimated 
cost  is  $4000. 

Bridgeiiort,  Jfeb. — Bids  will  be  received  until  Aug.  3  by 
the  City  Clerk  for  the  construction  of  approximately  5700 
ft.  of  12-in.  and  3400  ft.  of  10-in.  sewers.     Noted  Mar.  25. 

Grand  Ixlaud,  >el). — The  City  Council  contemplates  hold- 
ing an  election  to  vote  on  the  question  of  issuing  $100,000  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of 
sewers.      Noted  Mar.   IS. 

Wntertoivn,  S.  D. —  (Official) — Bids  will  be  receiv.d  until  8 
p.m..  Aug.  16,  by  O.  M.  Lane,  City  Audi.,  for  the  construition 
of  approximately  1558  ft.  of  15-in.,  5004  tt.  of  Ix-in..  L'112  ft.  of 
30-in.  and  2167  ft.  of  33-in.  of  sanitary  sewers,  llsfi  ft.  of 
36-in.,  3469  ft.  of  42-in.,  5034  ft.  of  57-in.  storm  sewers,  pump- 
ing station,  and  4S24  ft.  of  16-in.  c.i.  force  mains.  The  esti- 
mated cost  is  $112,000.  F.  W.  Schreiber  is  City  Engr.  Noted 
July  1. 

-^Dallas,  Tex. —  (Official) — Bids  will  be  received  until 
10:  30  a.m.,  Aug.  23,  by  J.  B.  Winslett,  City  Secy.,  for  the 
construction  of  improved  sewerage  works,  Contract  No.  5, 
North  Interceptor,  Contract  No.  6,  pumping  station,  36-in. 
force  main  and  Oak  Cliff  trunk  line  across  the  Trinity  River, 
Contract  No.  7,  disposal  works  including  36-in.  force  main 
from   Station   No.    5   plus   SS.7    to   the    disposal    works. 

Santa  Anna,  Tex. — At  a  recent  election  the  citizens  voted 
to  issue  $6000  in  bonds.  The  proceeds  will  be  used  for  the 
construction    of    a    sewer    system. 

+MOSCOW,  Idaho — (Official) — The  contract  for  the  construc- 
tion of  sanitary  sewers  has  been  awarded  to  GEORGE  E.  WT- 
COFF,   Spokane,  Wash.,   at   $11,879.      Noted  July   8. 

Harringrton,  Wash. — An  election  will  be  held  July  31  to 
vote  on  the  question  of  issuing  bonds,  the  proceeds  of  which 
will    be    used    for    the    construction    of    a    sewer    system. 

Enterprise,  Ore. — The  city  contemplates  the  construction 
Of  lateral  sewers  in   various  streets  estimated   to  cost   $23,000. 

Los  Anceles,  Calif. — J.  Chutuk,  at  $39,118,  submitted  the 
lowest  bid  for  the  construction  of  sewers  in  Temple  St.  from 
Oxford  Ave.  to  Kingsley  Drive  and  in  other  streets. 

+OakIand,  Calif. — The  Citv  Council  has  awarded  the  con- 
tract to  tlie  TIBBITTS-PACIFIC  CO.,  San  Francisco,  at  $9679, 
for  the   construction  of  the  North   Side  sewer. 

+  Santa  Cruz,  Calif. — The  contract  for  the  construction  of 
sewer  extensions  has  been   awarded  to   D.   BRYNE,  at   $11,770. 

New  Toronto,  Ont. — It  is  reported  that  the  city  of  New  To- 
ronto and  Mimico  will  construct  a  sewer  system  and  a  sew- 
age-disposal plant.  The  disposal  plant  will  be  built  in 
Mimico.      The    estimated    cost    is    $50,000. 

St.  Thomas,  Ont. — Plans  arc-  being  prepared  by  W.  N.  Fer- 
guson, Engr..  for  the  construction  of  a  sewage-disposal  plant. 
The   estimated   cost   is   $15,000. 

Vancouver.  B.  V. — Plans  have  been  approved  by  the  Joint 
Sewerage  Commission  for  the  construction  of  the  Hastings 
Park    trunk   sewer.      The   estimated   cost   is   $200,000. 

Victoria,  B.  C. —  (Official) — The  Council  plans  an  expendi- 
ture of  $74,654  for  paving  and  sewer  construction.  The  work 
will  be  done  by  day  labor.     Noted  July  15. 

GARBAGE 

Gainesville,  Fla. — The  city  contemplates  the  construction 
of    a    garage    incinerator. 

Fresno,  Calif. — An  election  will  soon  be  held  to  vote  on  the 
question  of  issuing  $50,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  an  incinerator. 

Lachme,  Que. — The  city  will  soon  start  work  on  the  con- 
struction of  a  new   incinerator. 

STREETS  AND  ROADS 

+  .\ni7nMta,  Maine — (Official) — Contracts  have  been  awarded 
for  constructing  roads  as  fnlluws:  Hernion  Rd.,  1.09  miles  to 
the  AHF.RN  CONSTltUCTIOX  CO..  Willimantic,  Conn..  $7369; 
iOllsworth  Ud..  0.7s  inile  to  the  AHERN  CONSTRUCTION  CO., 
Willimantic.  Conn.,  $5610;  Brewer  Rd.,  0.43  mile  to  H.  A.  & 
S  G  DAY,  Bangor,  $1905;  Monson  Rd.,  2.27  miles,  to  JAMES  H. 
KERR,   Rumford,   $13,850. 

+Hinsdale,  X.  H. — A  contract  for  constructing  the  state 
road  and  grading  the  hills  on  Brattleboro  St.  has  been  awarded 
to  J.VMES  E.  HELYAR,  Brattleboro,  at  $7000. 

Beverly,  Mass. — The  City  Council  plans  to  repave  Rantoul 
St.  from  Bow  to  Chestnut  St. 

Boston,  Mass. — Bids  will  be  received  until  Aug.  3  by  the 
State  Highway  Commission  for  constructing  5200  lin.ft.  of 
road  in  Ashburnham  and  5200  lin.ft.  of  road  in  Chelmsford. 
Arthur  W.  Dean  is  Ch.  Engr.  of  Comn. 

Qulncy,  Mass. — The   sum    of   $15,300    has   been    appropriated 


for  road  work  on  a  number  of  streets.     Chester  I.  Campbell   is 
Mayor. 

+Glastonbury,  Conn. — A  contract  tor  paving  Naubuc  Ave. 
with  macadam  has  been  awarded  to  the  R  G.  MILLER  CON- 
STRUCTION CO. 

•  Albany,  N.  Y. —  (Official) — Bids  were  received  July  26  by 
the  State  Highway  Commissioner  for  constructing  Road  No. 
5498,  Cornwall-West  Point,  Parts  1  and  2,  Orange  County,  4.03 
miles.  John  J.  Hart,  Peekskill,  $280,065;  Nordone  &  Petrillo, 
Mt.  Vernon.  $294,545;  Samuel  Besmin,  Inc.,  Beacon,  $295,823; 
William  Home  Co.,  New  York,  $297,822;  P.  J.  Joyce  Co.,  Inc., 
New  York,  $298,620:  James  M.  Hamilton  &  Co.,  Gardner,  $299,- 
310;  James  Anderson,  Menands,  $312,040:  Cleveland  &  Sons  Co., 
Brockport,  $316,790;  Peter  F.  ConnoUv  Co..  Boston,  Mass., 
$322,403;  Woolsey  Construction  Co..  Poughkeepsie,  $336,320; 
Winston  &  Co.,  Brown  Station,  $343,193;  Richards  &  Gaston 
Inc.,  New  York,  $359,253;  Scott  Bros.,  Rome,  $392,937: 
H.  S.  Kervaugh,  Inc.,  New  York,  $395,176.  Road  No.  5573, 
Cornwall-West  Point,  Part  3,  Orange  County,  1.17  miles. 
Nordone  &  Petrillo,  Mt.  Vernon,  $13,341;  Woolsey  Construc- 
tion Co.,  Poughkeepsie,  $13,387;  Samuel  Beskin.  Inc.,  Beacon, 
$13,400;  James  Anderson,  Menands.  $13,637;  Winston  &  Co., 
Brown  Station,  $13,908;  Cleveland  &  Sons  Co.,  Brockport,  $14,- 
097;  James  M.  Hamilton  &  Co.,  Gardner,  $14,483. 

+Cohoes,  N,  Y. — The  contract  for  paving  Bowerv  St.  with 
brick  has  been  awarded  to  WALSH  &  KEEGAN,  Albany,  at 
$17,045. 

New  York,  N.  Y. —  (Borough  of  Bronx) — (Official) — Bids 
will  be  received  until  10:30  a.m.,  Aug.  3,  lay  Douglas  Mathew- 
son,  Borough  Pres.,  for  regulating,  grading,  paving,  laying 
sidewalks,   etc.,   on   various   streets. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  by  L.  H.  Pounds,  Borough  Pres.,  for  regulating, 
grading,  curbing  and  laying  sidewalks  on  Slst  St.  from  19th 
to  21st  Ave.  as  follows:  B.  Tawrecano,  Inc.,  $5177;  W.  T. 
Maxwell,    $5474;   M.    Paconi,    $5002.      Noted   July   15. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  July  14  by  L.  H.  Pounds.  Borough  Pres.,  for 
improving  (a)  East  Ninth  St.  from  Ave.  O  to  Ave.  Q,  (b)  East 
19th  St.  from  Ave.  L  to  Ave.  M,  (c)  East  39th  St.  from  Ave.  I 
to  Ave.  K  as  follows;  Uvalde  Asphalt  Co.,  (a)  $12,491,  (b) 
$4932,  (c)  $9724;  Cranford  Co.,  (a)  $14,828,  (b)  $5732,  (c)  $11,- 
261:  Brooklyn  Alcatraz  Co.,  407  Hamilton  Ave.,  (a)  $11,779, 
(b)  $4428,  (c)  $8974;  Sicilian  Asphalt  Co.,  (a)  $13,976,  (b) 
$5333,    (c)    $10,530. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
Contracts  have  been  awarded  for  regulating,  grading,  curbing 
and  laying  sidewalks  on  63rd  St.  from  21st  Ave.  to  Bay  Park- 
way to  the  UVALDE  ASPHALT  PAVING  CO.,  1  Broadway,  at 
$4283;  Slst  St.  from  19th  to  21st  Ave.  to  NICOLA  PAVONI, 
1320  65th  St.,  at   $5002.      Noted  July   15. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  until  2  p.m.,  Aug.  3.  by  Marcus  M.  Marks, 
Borough  Pres.,  for  regulating  and  paving  with  sheet  asphalt 
a  numl>er  of  streets. 

New  York.  N.  Y. —  (Borough  of  Richmond)  —  (Official)^ 
Bids  were  received  July  20  for  regulating  and  grading  Haven 
Esplanade  from  Barrett  Blvd.  to  Castleton  Ave.  as  follows: 
C.  Vanderbilt,  24  Elizabeth  St.,  West  New  Brighton,  $5631; 
Barber  Asphalt  Paving  Co.,  $7212;  Joseph  Johnson  Sons,  $6809 
J.    F.   Donovan,   $5686. 

+Salanianca.  N.  Y. — The  contract  for  paving  Summit,  Wil- 
son, .Armstrong  and  Jefferson  St.  has  been  awarded  to  H.  E. 
BUNCE,  Olean,   $28,861. 

Bound  Brook.  N.  J. — The  Borough  Council  plans  to  pave 
Main  St.,  one  portion  of  which  will  be  paved  with  asphalt  block 
and  another  with  concrete. 

Camden,  N.  .1. — It  is  reported  that  the  Board  of  Freeholders 
of  Camden  County  plans  to  improve  the  White  Horse  Pike  from 
Camden  to  Berlin  with  amesite. 

+Flemin^on,  N.  J. — The  contract  for  improving  Pennsyl- 
vania Ave.  from  Broad  St.  to  the  borough  line  has  been 
awarded   to  J.  L.   LeCOMPTE. 

Gnttenbnrg,  N.  J. — Nolan  &  Hornung,  711  Du  Bois  St.,  West 
Hoboken,  subinitted  the  lowest  bid  at  $2.20  per  sq.yd.  for  pav- 
ing   3908    sq.yd.    of   Bergenline   Ave.      Noted   July   8. 

Jersey  City,  N.  J. — Bids  will  be  received  until  11  a.m.,  Aug. 
5,  bv  the  Board  of  City  Commissioners  for  repairing  portions 
of  CJrand  and  Bay  St.,  Bramhall  and  Ocean  Ave.  Michael  I. 
Fagen  is  City  Clk. 

,Iersey  City,  N.  J. — Bids  will  be  received  until  11  a.m.,  Aug. 
5.  by  the  Board  of  Citv  Commissioners  for  repairing  Jackson 
Ave.   from   Bayview  to  Bidwell  Ave.     M.   I.   Fagen  is  City  Clk. 

Jersey  City,  N.  J. — Plans  have  been  approved  for  repair- 
ing and  improving  the  Paterson  Planbroad  in  Hudson  County 
for  a  distance  of  1V4  miles.  Thomas  J.  Wasser  is  County 
Engr. 

Jersey  City,  N.  J. — Henry  Byrne.  Comr.  of  Streets,  plans  to 
pave  Garfield  Ave.  with  asphalt  at  an  estimated  cost  of  $25,000. 

Newark.  N.  .1. —  (Official) — Bids  will  be  received  until  3:  30 
p.m.,  Aug.  5,  by  the  Board  of  Street  and  Water  Commission- 
ers for  paving  Oxford  Ave.  from  Fleming  to  Passaic  Ave., 
Tyler  St.  from  Chestnut  to  Malvert  St.,  Vesey  St.  from  Pacific 
to  McWorter  St.,  Yates  Ave.  from  Osborne  Terrace  to  about  346 
lin  ft.  easterly  therefrom  on  both  sides  of  a  central  parkway 
12  lin.ft.  in  width  and  Bead  St.  from  Market  St.  to  Passaic 
Ave. 

Newark,  N.  J. —  (Official) — Bids  will  be  received  until  3:  30 
pm,  Aug.  5,  by  the  Board  of  Street  and  Water  Commissioners 
for  paving  Hinsdale  PI.     Morris  R.  Sherrerd  is  Chief  Engr. 

+Trenton,  N.  J. — The  contract  for  resurfacing  the  Bruns- 
wick Pike  has  been  awarded  to  the  CONTINENTAL  PUBLIC 
WORKS  CO.,  New  York,  N.  Y.     Noted  May  20. 

Hnrrisburs,  Penn. —  (Official) — Bids  will  be  received  until 
10  a.m..  Aug.  10,  by  the  State  Highway  Department  for  re- 
constructing roads  as  follows:  Lycoming  County,  5843  lin.ft. 
of  brick  block  pavement  in  Muncy  Borough,  Northumberland 
County,  4940  lin.ft.  of  brick  block  pavement  in  Milton  Bor- 
ough and  Monroe  County,  4871  lin.ft.  of  brick  block  pavement 
in  Stroudsburg  Borough.  Robert  J.  Cunningham  is  State 
Highway  Comr. 
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Plillndelpliln.  Peiin. — Bids  will  be  received  \iiitil  noon.  Aug. 
4,  by  M.  L.  Ctioli,  Dlr.  I'ub.  Ser.,  for  improvinK.  pavliiK  iind 
oponinu    Kmerald   St.    under   tbe    Philadelphia   i*i    Heading    U.n. 

+  riyni<>ii<li.  IViiii.— The  contract  foi-  pavinpr  West  Main  St. 
has  1m, 11  awarded  to  lODW.Mtl)  QITN'X,  I'lymout li.  at  $11,181. 

+  ykc  iiniherlniiil.  Mil. —  (Ollloial) — The  contract  for  improv- 
inK" Haltiinuri.  St.  b..t\veen  the  Western  Maryland  Ky.  and 
the  Haltimore  *  Ohio  R.R.  has  been  awarded  to  J.  TONKK 
B.VUR,  I'ittsburKh,  at  $22,41  G.  Other  bids  were:  John  J. 
Oarhy,  IJiclimond,  Va.,  $23,608;  Brady  Bros.,  Frostbury,  Md., 
$25,7:U.      Noted   July    15. 

BriMtoI,  Vn. — At  a  recent  election  the  citizens  of  Mont- 
KOniery  County  voted  in  favor  of  issuint?  $100,000  in  bonds,  the 
proceeds  of  whicli  will  bo  used  for  improving  I'oads. 

ChrlNtlnnNbiirsr,  \a. — At  a  recent  election  the  citizens  of 
Christiansl)urK  District  of  Montgomery  County  voted  in  favor 
of  issuing  $100,000  in  bonds,  the  proceeds  of  which  will  be 
used    for    improving   roads.      Noted    .June    10. 

•  Stnunton,  Vn. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  e,  by  the  Board  of  Supervisors  of  Augusta  County 
for  grading  and  macadamizing  about  four  miles  of  road  in 
Middle   River   District.      R.   W.   Moore   is   Supt.   Roads. 

IiOKin,  AV.  Vn. — Press  reports  state  that  an  election  will  be 
held  Sept.  7  to  vote  on  the  question  of  issuing  $200,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 

+  ParkorsliurK.  AV.  Vn. — The  contract  for  paving  sections  of 
Avery  and  18th  St.  has  been  awarded  to  the  PARSON  CON- 
STRVCTION  CO..  Brownsville,  Penn. 

Phillppi,  AV.  Vn. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $20,000  in  bonds,  $9000  of  which  will  be  used 
for  street  paving. 

AVelfli,  W.  Va. —  (Official) — Bids  will  be  received  until  Aug. 
.1  for  constructing  34  miles  of  dirt  road,  16  ft.  wide  in  Big 
Creek  District.  W.  J.  McClaren  is  County  Road  Engr. 
Noted    Apr.   13. 

DoliNon,  X.  C. — An  election  will  be  held  Aug.  24  in  Bryan 
Town.ship  to  vote  on  the  question  of  issuing  $3.5.000  in  bonds, 
the  iiroceeds  of  which  will  be  used  for  constructing  roads  in 
Er>'an  Township,  Surrej'  County. 

DobHon.  N.  C. — An  election  will  be  held  Aug.  10  in  West- 
field  Township  to  vote  on  the  question  of  issuing  $30,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads  in  Westfleld  Township.   Surrey  County. 

Auj^uNtn,  Gn. — Press  reports  state  that  the  City  Council 
plans  to  pave  Ninth  St.  from  Broad  to  Walker  St.  with  creo- 
soted  wood  block  at  an  estimated  cost  of  $30,000. 

LeeNhur);,  Go. — At  a  recent  election  the  citizens  of  Lee 
County  voted  in  f.-ivor  of  issuing  $27,000  in  bonds,  the  proceeds 
of   which  will  be  used   for   improving  roads. 

+L,nurel,  Mins. — A  contract  for  paving  a  number  of  streets 
has  been  awarded  to  the  SOUTHERN  PAVING  &  CONSTRUC- 
TION CO.,  Chattanooga,  at  approximately  $95,000.  Noted 
July  15. 

AIKie^.^,  La. —  (New  Orleans  post  oflRce) — According  to  press 
reports  the  citizens  plan  to  construct  a  five-mile  paved  boule- 
vard from  the  immigration  station  and  naval-station  grounds 
to  the  Cut-off  road  to  the  southward.  E.  E.  Lafaye  is  Comr. 
of   Pub.   Property. 

Xew-  Orleans,  Ln. —  (Official) — Bids  will  be  received  until 
noon.  Aug.  16,  by  the  highway  Department  of  the  Board  of 
State  Engineers,  104  New  Orleans  Court  Bldg.,  for  construct- 
ing 26  miles  of  highway  in  Road  District  No.  1,  West  Baton 
Rouge  Parish.  W.  E.  Atkinson  is  State  Highway  Engr.  and 
Frank  M.  Kerr  is  Ch.  State  Engr.  and  Pres.  Bd.  of  State  En- 
gineers. 

Madisonville.  Tenn. — At  a  recent  election  the  question  of 
issuing  $300,000  in  bonds,  the  proceeds  of  "which  was  to  have 
been  used  for  constructing  roads,  was  defeated.  Noted  Apr. 
29. 

+E:ikton,  Ky. — The  Todd  County  Fiscal  Court  has  awarded 
a  contract  to  ROY  L.  GOWELL.  Russellville,  at  $17,445,  for 
constructing   43.3   miles   of  model   pike   road. 

Winclie«ter,  Ky. — Bids  will  be  received  until  S  p.m.,  Aug. 
6,   by   C.   B.  Tracy,  Clk.,   for  paving   13,000   sq.yd.   with   asphalt. 

+Dellefontaine,  Ohio — A  contract  for  improving  the  south 
end  of  Anderson  Bell  IMke  has  been  awarded  to  M.  R.  KOF- 
FROTH.   Richwood,  at  $9560. 

Bowlin;^  Green,  Ohio — (Official) — Bids  "will  be  received  un- 
til 2  p.m..  Aug.  Ifi.  by  C.  E.  Stinebaugh.  County  Audr..  for  con- 
structing the  Elizabeth  Schnell  bituminous  macadam  road 
and  the  John  Minning  waterbound  macadan"!  road. 

Chnrdon,  Ohio — Bonds  for  $30,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  improving  roads  in  Huntsburg 
Township. 

^Cincinnati,  Ohio — (Official) — The  contract  for  improving 
Glenway  Ave.  from  Warsaw  Ave,  to  the  wood-block  pavement 
at  W^est  Line  Section  36  has  been  awarded  to  the  KIRCHNER 
CONSTRUCTION    CO.,    Cincinnati,    at    $79,752.       Noted    July    8. 

+Cincinnnti.  Ohio — (Official) — The  contract  for  improving 
Montgomery  Rd.  from  Gilbert  Ave.  to  the  Norfolk  &  Western 
Rv.  has  been  awarded  to  the  KIRCHNER  CONSTRUCTION  CO., 
Cincinnati,    at    $S6,949.       Noted    July    8. 

Cleveland  HelchtH,  Ohio — (Warrensville  post  office)  —  (Offi- 
cial)— Bids  will  be  received  until  noon,  Aug.  16.  by  H.  H.  Can- 
field.  Village  Clk..   for   improving  the  Warrensville  Center  Rd. 

+Colnnil>us,  Ohio — Contracts  have  been  awarded  for  road 
construction  as  follows:  Ashland  County.  Ashland-Loundon- 
ville  Rd..  3.58  miles,  macadam,  D.  A.  PHILLIPS.  Ashland.  $44.- 
036:  Montgomerv  (iountv.  Cincinnati-Da vton  Rd..  2.45  miles, 
brick.  STRODBICK  BROS..  Middletown.  $62,359:  Stark  County. 
Canton-Steubenville  Rd..  2.59  miles.  TURNBULL  BROS.  &  CO.. 
Canton,  $51,084:  Union  Countv.  Urbana-Marvsville  Rd..  4.27 
miles,  concrete.  GATHER  M.  JUNK.  Chillicothe.  $51,990.  Noted 
July  15. 

Defiance,  Ohio — (Official) — The  time  for  receiving  bids  has 
been  extended  from  July  28  to  noon.  Aug.  4.  by  C^layton  M. 
Rath.  Dir.  Pub.  Ser.,  for  laying  28,129  sq.yd.  of  pavement. 
Noted    July    22. 


KiiHt  View,  Ohio — Bids  will  be  received  until  noon,  Aug.  12, 
by  t'harles  K.  Burger,  Clk.,  for  improving  and  constructing 
sidewalks  on  Helen  St.  from  Kinsman  Rd.  to  the  village  limits. 
The  I'ea."io  Engineering  Co.,  804  Marshall  Bldg.,  Cleveland, 
is  Engr. 

•fLakewood,  Ohio — (Official) — Contracts  have  been  awarded 
by  the  city  for  paving  Norton  Ave.  with  brick  and  Lake  Ave. 
with  sheet  asphalt  to  the  CLEV^ELAND  TRI.N'IDAD  PAVING 
CO.,  Clevidand.  at  $5707  and  $35,293  respectively;  French  .and 
Virginia  Ave.  with  brick  to  PAfMi;  BROS.,  at  $13,274  and  $10,469 
respectively;  Dowd  St.  to  BALDWIN  BROS.,  at  $11,150.  Noted 
July  I. 

+I.»<'klnnd,  Ohio — (Official)— The  contract  for  improving 
Mill  St.  has  been  awarded  to  HENKEL  &  SULLIVAN,  Cincin- 
nati, at  $10,917.  Other  bids  were:  Kirchner  Construction  Co., 
$11,782;  C.  N.  Danenhower,  $11,815;  Thomas  P.  Strack,  $12,400. 
Noted  June  17. 

Mt.  Gllead,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m.,  Aug.  6,  by  the  Commissioners  of  Morrow  County  for  con- 
structing the  Sexon-Thatcher  Rd.  In  Gllead  and  Canaan  Town- 
ships.    C.  O.  HIggins  is  County  Audr. 

Newbursr  IleiKhtH,  Ohio — (Newburg  post  office) — Bids  will 
be  received  until  noon,  Aug.  3,  by  J.  A.  Fitzgerald.  Clk.,  for 
improving  and  paving  Beta,  Bridgeview,  Gama  and  Sigma 
Ave. 

♦  New  Philadelphia,  Ohio — (Official) — The  contract  for  im- 
proving Section  1  of  the  Oldtown  Road  Improvement  in  Goshen 
and  York  Townships  has  been  awarded  to  the  W.  M.  ERODE 
CO.,  Ncwcomerstown,  at  approximately  $16,500.     Noted  July  8. 

Reading;,  Ohio. — Bids  will  be  received  until  noon,  Aug.  2, 
by  William  F.  Klopmeyer,  Clk.,  for  improving  Clark  .St.  from 
Jefferson  to  Main  St.  D.  S.  Hosbrook,  Pickering  Bldg.,  Cin- 
cinnati,  is  Engr. 

Rocky  River,  Ohio — Bids  will  be  received  until  noon,  Aug. 
3,  by  Frank  Mitchell,  Clk.,  for  constructing  sidewalks  in 
Center   Ridge    Rd. 

+Tiffln,  Ohio — (Official) — Contracts  have  been  awarded  for 
paving  Coe  and  East  Market  St.  to  JOHN  E.  KING,  Tiffin;  and 
West  Davis  and  Wentz  St.  to  LOUIS  SCHANDER,  Tiffin. 
Noted   July   S. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Aug.  23. 
by  the  Commissioners  of  Lucas  County  for  improving  Jerusa- 
lem and  Oregon  Township  Road  No.  71.  Charles  J.  Sanzen- 
bacher  is  County  Audr. 

+l'pper  Sandunky,  Ohio — The  contract  for  paving  South 
Eighth  St.  has  been  awarded  to  the  MODERN  CONSTRUCTION 
CO.,  Fremont,  at   $19,802. 

"Warren,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  21,  by  George  T.  Hecklinger,  City  Audr.,  for  the  sale  of 
$13,000  in  bonds,  the  proceeds  of  which  will  be  used  for  im- 
proving North  Tod  Ave. 

Bro«'nsto\vn,  Ind. — Bids  will  be  received  until  Aug.  9  by  the 
City  Clk.,  for  paving  approximately  17  blocks. 

+Indinnapolis,  Ind. — The  contract  for  paving  Keystone  Ave. 
from  Washington  to  Micliigan  St.  with  asphalt  has  been 
awarded    to    the    REPUBLIC    CONSTRUCTION    CO.,    at    $12,009. 

Indianapolis,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Aug.  4,  by  the  Board  of  Public  Works  for  improving 
a  number  of  streets. 

Knightstown,  Ind. —  (Official) — Bids  will  be  received  until 
8  p.m.,  Aug.  2,  by  the  Board  of  Trustees  for  grading,  paving 
and  curbing  the  public  square;  also  Brown  and  Washing- 
ton   St. 

+I.iberty,  Ind. — The  contract  for  constructing  the  Widan 
Rd.  in  Union  Township  has  been  awarded  to  WILKS  &  CO., 
Rushville.    at    $19,767. 

+Xoblestown,  Ind. —  (Official) — A  contract  for  constructing 
a  county  line  road  has  been  awarded  to  T.  F.  McCARTY, 
Noblesville,  at  $4100,  by  the  Commissioners  of  Hamilton  and 
Marion  Counties.     Noted  June  17. 

Vineennes,  Ind. —  (Official) — Bids  will  be  received  until  4 
p.m..  Aug.  9.  by  the  Board  of  Public  Works  for  paving  Main 
St. 

+AVincliester,  Ind. — A  contract  for  constructing  the  St. 
John  Rd.  in  Green  Township  has  been  awarded  to  JOSEPH 
THORNHILL,    Indianapolis,    at    $5075. 

BurliUKton,  Wis. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Aug.  7,  by  the  Board  of  Public  Works  for  street  paving. 
P.  J.  Hurtgen   is  City  Engr. 

+Miln'aiikec,  Wis. — The  Department  of  Public  Works  has 
awarded  contracts  for  paving  Vliet  St.  to  the  B.-\.DGER  CON- 
STRUCTION CO..  $50,564;  21st  Ave.  and  Eighth  Ave.  to  the 
WHITE  CONSTRUCTION  CO..  at  $12,859  and  $18,837  respec- 
tively;  Fratney   St.   to  F.   P.   COUGHLIN.  at  $6672. 

4iSheboyean,  'Wis. — The  contract  for  constructing  concrete 
pavement  on  Superior  Ave.  has  been  awarded  to  PETER  SIN- 
NER, Sheboygan. 

+Clinton.  Iowa — (Official) — The  contract  for  paving  Fourth 
St.  has  been  awarded  to  THOMAS  CAREY  &  SONS.  Clinton, 
at  $27,917.  The  only  other  bid  was  that  of  the  Independent 
Construction    Co.,    Davenport,   at    $29,736. 

+Coluinbus  Junction,  Iowa — A  contract  for  laying  7910 
sq  yd.  of  brick  pavement  has  been  awarded  to  KORNEMAN  & 
SMITH.    Muscatine,    at    $16,406. 

Dulnth,  Mlnn.^ — The  Board  of  Public  Works  plans  to  repave 
East  Superior  St.  from   16th  to  24th  St. 

+Fairmont,  Minn. —  (Official) — A  contract  for  laying  24,000 
so  yd  of  wood-block  pavement  and  constructing  6000  lln.ft.  of 
curbing  has  been  awarded  to  FIELDING  &  SHEPLEY,  St. 
Paul,  at  $57,299.    Noted  June  24. 

+Vir|dnla,  Minn. — A  contract  for  constructing  curbs  and 
gutters  in  various  streets  has  been  awarded  to  RISBERCt- 
MARWICK,  Virginia,  at  approximately  $20,000.  Noted  June  24. 

AVichitn.  Kan. — Bids  will  be  received  until  Aug.  10  by 
Bert  Wells.  City  Engr.,  for  paving  Parlv  Ave.  with  concrete. 

+  Norfolk,  Neb. — -(Official) — A  contract  for  constructing  30,- 
000  yd.  of  concrete  pavement  and  16,000  lin.ft.  of  concrete 
curb   has    been    awarded    to   the   H.    J.    C.\THROE    CO.,   Omaha, 
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at  $40,900.  Other  bids  were:  D.  S.  Sears,  $42,300;  W.  J.  Cree- 
(lon,   $43,000;  A.  G.   Doll.     Noted  June   4  and  July   15. 

Bozeman,  .Mont.— Bids  will  be  received  until  Aug;.  5  by  C. 
A.  Spieth,  City  Clk.,  for  improving  streets  in  a  number  of  dis- 
tricts. 

+Helenn.  Mont. — The  contract  for  paving  Wilder  Ave.  has 
been    awarded    to   ADAMI    BROS.,    Helena,   at    $9529. 

Lnurel.  Mont. — Bids  will  be  received  until  Aug.  3  for  con- 
structing a  road  in  District  No.  15  at  an  estimated  cost  of 
?10,000. 

MIxMoiiIn,  Mont. — (Official) — Bids  will  be  received  until  5 
p.m.,  Aug.  3,  l)y  Ij.  E.  Harris,  City  Clk.,  for  paving  in  Special 
Improvement    District    No.    35.      E.    S.    Hathway    is    City    Engr. 

+PliiIlpHbnrK,  Mont. — The  Commissioners  of  Granite  and 
Deer  Lodge  Counties  have  awarded  the  contract  to  the  CLIP- 
TON-.\Pr'I..EGATE  CO.,  at  $13,000  for  building  the  Flint  creek 
hill  road  between  l*hilipsl)urg  and  Anaconda. 

+\A'hite  Sulphur  Springs,  Mont. — A  contract  for  paving 
about  30  blocks  has  been  awarded  to  A.  G.  TETERS.  at  $7S!iT. 
Other  bids  were:  Two-Miracle  Construction  Co.,  $8522;  W.  E. 
Winnie,  $9179;   McLaughlin   &  O'Neal,   $S4S6. 

KnnMaii  City,  M«>. — The  Board  of  Public  Works  plans  to 
pave  Park  Ave.  from  41st   to  43rd  St.  with  asphalt. 

+St.  Joseph.  Mo. — (Ofhcial) — The  contract  for  paving  Noyes 
Blvd.  with  refined  asphalt  has  been  awarded  to  the  METRO- 
POLIT.\N  PAVING  CO.,  St.  Joseph,  at  $67,510.  Other  bids 
were:  Van  Haftten  Contracting  Co..  $74,432;  C.  W.  Dillingham, 
$68,019;  Cathey  Construction  Co.,   $68,169.     Noted   July  15. 

Houston,  Tex. — The  Commissioners  of  Harris  County  have 
authorized  the  extension  of  the  paving  on  Clinton  Rd.  to  Penn 
City,  a  distance  of  seven  miles,  at  an  estimated  cost  of  $30,000. 

Se^in.  Teac. —  (Oflficial) — All  bids  received  July  19  for  con- 
structing six  miles  of  road  in  Guadalupe  County  were  re- 
jected. New  bids  will  be  received  by  the  Commissioners  of 
Guadalupe  County  until  Aug.  2  for  constructing  12  miles  of 
road.     Noted  July  15. 

Boulder,  Colo. — Press  reports  state  that  bids  will  be  re- 
ceived some  time  this  summer  for  paving  streets  in  the  busi- 
ness section. 

+Rosvrell.  IV.  M. — The  contract  for  paving  Seventh  St.  from 
Missouri  Ave.  to  Main  St.  has  been  awarded  to  the  CLEVE- 
LAND TRINIDAD    PAVING   CO. 

+TucNon,  Ariz. — The  contract  for  improving  Sixth  Ave.  and 
other  streets  has  been  awarded  to  the  WARREN  BROS.  CO., 
at  approximately   $118,000. 

Aberdeen,  ^Vn»h. — Press  reports  state  that  the  City  Council 
has  voted  to  pave  Washington  St.,  at  an  estimated  cost  of 
$16,000. 

+Anacorte8,  Wash. — The  contract  for  paving  State  St.  with 
concrete  has  been  awarded  to  N.  W.  BALL.,  Seattle,  at  $10,000. 

Everett,  Wash. — The  Commissioners  of  Snohomish  County 
have  authorized  Hans  Mumm,  Jr.,  County  Engr.,  to  prepare 
plans  for  tlie  improvement  of  Permanent  Highway  No.  19. 
M.    Weatherbee    is    County    Audr. 

Everett,  Wash. — J.  W.  Hoover,  City  Engr.,  is  preparing 
plans  for  paving  and  constructing  concrete  sidewalks  in 
South  Rucker  Ave. 

+Olynipia,  Wash. —  (Oflncial) — Bids  were  received  July  19  by 
William  R.  Roy,  State  Highway  Comr.,  for  constructing  the 
Pacific  Highway  between  Custer  and  Enterprise  in  Whatcom 
County  as  follows:  CHARLES  E.  LIND,  Bellingham,  $12,187 
(aw^arded  contract);  Worthen  &  Satterthwaite,  Lvnden,  $14,489; 
Sloane  Bros.,  Seattle,  $14,733;  L.   H.  Goerig,  Seattle,  $14,324. 

Olympia,  Wash. —  (Official) — Bids  w^ere  received  July  14  by 
William  R.  Roy,  State  Highway  Comr.,  for  constructing  15 
miles  of  Olympic  Highway  between  Mud  Bay  and  McCleary 
in  Thurston  Countv  as  follows:  Rojotte,  Fobert  &  Winters, 
Olympia,  $36,304;  Burnet  Construction  Co.,  Seattle,  $34,334; 
August  Wallin,  Aberdeen,  $32,146;  Allred  cSt  James,  Centralia, 
$42,778;  L.  H.  Goerig.  Lacey,  $33,792;  Zindorf-Tideral,  Seattle, 
$37,773;  H.  Graff  &  F.  L.  Sheldon,  Tacoma,  $37,614;  Sloane 
Bros..  Seattle.  $33,582;  Rignell  &  Bankston,  Tacoma,  $31,922. 
Noted  June  24. 

Olympia,  Wash. — Bids  will  be  received  until  2  p.m.,  Aug. 
9,  by  William  R.  Roy,  State  Highway  Comr.,  for  improving  14 
miles  of  McClellan  Pass  Highway,  between  Natches  and  Sum- 
mit  in   Yakinia   County. 

+Port  Angeles,  Wash. — A  contract  for  grading  and  paving 
a  number  of  streets  has  been  awarded  to  FERCH  &  GASS, 
Seattle,   at    $94,533. 

Seattle,  AVasli. — Bids  were  received  for  constructing  four 
miles  of  road  between  Duwamish  River  and  Kenton  Junction 
as  follows:  P.  J.  McHugh,  $59,344;  Standifer-Clarkston,  Port- 
land, Ore.,  $85,600;  Porter  &  Conley,  $95,531;  Rowan  &  Ander- 
son, $82,598;  C.  H.  Kiel,  $89,271;  Kolt  &  JefEery,  $95,535;  Burnett 
Construction  Co.,  $73,844;  Charles  Daley  &  Co.,  $80,253;  Nettle- 
ton-Bruce  Eschbach  Co.,  $88,958;  Perch  &  Gass,  $80,776;  M.  P. 
Zindorf,  $81,212;  West  Coast  Construction  Co.,  $79,793;  Hor- 
rocks  Construction  Co.,  $75,925. 

Tacoma,  Wash. — D.  H.  White,  Engr.  of  Pierce  County,  has 
been  authorized  by  the  County  Commissioners  to  prepare  plans 
for  hard  surfacing  the  Pacific  Highway  from  the  County  Club 
to  Dupont,  a  distance  of  5.6  miles.  The  work  will  cost  approxi- 
mately $80,000. 

Eui;ene,  Ore. — The  City  Council  contemplates  paving  Law- 
rence St.  and  other  streets.  The  estimated  cost  of  the  work  is 
$11,000. 

+Portland,  Ore. — The  contract  for  paving  San  Rafael  St. 
and  Rodney  Ave.  has  been  awarded  to  OSKAR  HUBER,  at 
$13,004. 

Portland,  Ore. — The  City  Council  plans  to  repave  Upper 
Washington   St.      P.   H.   Dater   is  City   Engr. 

+Tillamook,  Ore. — A  contract  for  paving  three  sections  of 
countv  road  with  concrete  has  been  awarded  to  the  ARENZ 
CONi5TRUCTION  CO.,   Portland,   at   $33,227. 

Compton,  Calif. — Press  reports  state  that  bids  wil  soon  be 
received  bv  the  Board  of  Trustees  for  paving  and  improving 
Main  St.     E.  M.  Lynch,  Glendale,   is  Engr. 


Fresno,  Calif. — Bids  will  be  received  until  2  p.m.,  Aug.  5, 
by  the  Board  of  Supervisors  of  Fresno  Countv  for  constructing 
2.7  miles  of  Badger  Sand  Creek  Rd.  D.  M.  Barnwell  is  Clk.  of 
the  Bd. 

Hermosn  Beach,  Calif. — The  California  Arizona  Construc- 
tion Co.,  at  $8416  was  lowest  bidder  for  improving  Hoansler 
Court. 

+Livermore,  Calif. — The  City  Trustees  have  awarded  a  con- 
tract for  street  paving  to  the  CALIFORNIA  BITULITHIC  CO., 
at  $64,696. 

+L,os  Angreles,  Calif. — Contracts  have  been  awarded  for  im- 
proving Evergreen  Ave.  from  Harrison  to  Wasbash  Ave.  to 
P.  W.  WHITTIER,  at  $7984;  York  Blvd.  from  Ave.  45  to  Ave. 
54  to  BENJ,-\MIN  F.  FORD  and  FRED  H.  STOUT,  at  $64,062. 

+Lo8  Banos,  Calif. — A  contract  for  paving  and  improving  14 
blocks  has  been  awarded  to  W.  H.  WORSWICK,  JR.,  Fresno, 
at   $48,810. 

+Mnnhattan  Beach,  Calif. — The  contract  for  improving 
Ninth,  10th  and  11th  St.  has  been  awarded  to  the  MODERN 
CONSTRUCTION  CO.,  at  $16,206. 

Quincy,  Calif. — Bids  will  be  received  until  Aug.  6  by  the 
Board  of  Supervisors  of  Plumas  County  for  constructing  the 
Ramelli  Turnpike  between  Beckwith  and  Vinton.  F.  R.  Young 
is  County  Clk. 

+Riverside,  Calif. — The  contract  for  improving  10.5  miles 
of  county  highway  in  Riverside  County  has  been  awarded  to 
the  C.  L.  HYDE  CONSTRUCTION  CO.,  San  Diego,  at  $40,599. 

Sacramento,  Calif. —  (Official) — Bids  were-  received  July  19 
by  the  State  Highway  Commission  for  road  construction  in 
various  counties  as  follows:  (a)  Los  Angeles  Countv,  Section 
A,  Route  9,  (b)  Santa  Clara  County,  Section  B,  Route  5,  (c) 
Alameda  County,  Section  B,  Route  5;  Peter  L.  Ferrv,  Tropico, 
(a)  $45,165;  Andrew  Holloway,  Pasdena,  (a)  $34,583;  White 
&  Gaskill,  Long  Beach,  (a)  $56,636;  Leigh  G.  Garnsey,  Los 
Angeles,  (a)  $46,130;  Trvon  &  Brain,  Los  Angeles,  (a)  $43,758; 
C.  T.  Sloltax  and  H.  A.  Taylor,  Los  Angeles,  (a)  $48,450; 
Rogers  Bros.  Co..  Los  Angeles,  (a)  $50,753,  M.  R.  Co.,  Los 
Angeles,  (a)  $49,841;  Fred  Hoffman,  Long  Beach,  (a)  $51,099; 
Palmer  &  McBryde,  San  Francisco,  (b)  $58,617,  (c)  $42,884; 
Bates  Borland  &  Ayer,  Oakland,  (b)  $50,326,  (c)  $44,520;  High- 
way Paving  &  Construction  Co..  San  Francisco,  (b)  $45,694; 
C.  H.  &  A.  W.  Gorrill,  San  Francisco,  (b)  $48,724,  (c)  $42,222; 
John  W.  McDonald,  Jr.,  San  Jo.se.  (b)  $90,306;  Marin  Rock  Co., 
San  Anselmo,  (b)  $44,135.  (c)  $39,748;  Commarv  Peterson  Co., 
San  Francisco,  (b)  $46,710.  (c)  $42,590;  Ranson  &  Grummev, 
Oakland,  (b)  $48,600:  Petersen  &  Grier,  San  Francisco,  (b) 
$51,929,  (c)  $41,815;  Tieslau  Bros.,  San  Francisco,  (b)  $59,403, 
(c)  $46,542;  Raisch  Improvement  Co.,  San  Francisco,  (b)  $45,- 
884;  Blanchard-F.rown  Co.,  San  Francisco,  (b)  $54,882,  (c)  $43,- 
284;  M.  Blumenkranz.  Davis,  (c)  $43,581;  Spring  Construction 
Co.,  Berkelev,  (c)  $35,884;  H.  G.  Vaughan  Construction  Co., 
San  Francisco,  (c)  $34,486;  Parrott  Bros.  Co.,  Salt  Lake  City, 
Utah,  (c)  $37,857;  P.  H.  Hoare,  Oakland,  (c)  $43,471;  W.  B. 
Hunt  &  Sons,  Alameda,  (c)  $39,230;  W.  J.  Schmidt,  Berkeley, 
(c)    $41,138.     Noted  July   8. 

+San  Dieso.  Calif. — The  contract  for  improving  30th  St. 
from  University  to  El  Cajon  Ave.  has  been  awarded  to  G.  R. 
DALEY,  at  $6804. 

Sanger,  Calif. — Bids  were  received  July  15  by  the  City 
Council  for  paving  two  miles  of  streets  from  J.  W.  Haynes, 
Oakland,    $19,953    and    Thompson    Bros.,    Fresno,    $18,765. 

+Oshawa,  Ont. — A  contract  for  constructing  concrete  pave- 
ments has  been  awarded  to  DREW  &  FLINTOFF. 

INDUSTRIAL  WORKS 

Boston.  Mass. — F.  C.  Larkin  will  build  an  eight-story,  70x 
100-ft..  brick  and  steel  warehouse  at  Berkeley  and  Stuart  St. 
Densmore  &  Le  Clear,  SS  Broad  St.,  is  Engr. 

+L,eicester,  Mass. — EDWARD  D.  WARD,  Worcester,  Mass., 
has  been  awarded  the  contract  for  the  construction  of  a  three- 
story,  24x74-ft.  addition  to  the  plant  of  the  L,  S.  Watson 
Mfg.  Co.  The  estimated  cost  is  $20,000.  Cutting,  Carleton  & 
Cutting,  Worcester,  Mass.,  is  Arch. 

+<luincy,  Mass. — The  Fore  River  Shipbuilding  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story, 
185x779-ft.  building  on  Howard  St.  to  the  ABERTHAW  CON- 
STRUCTION CO.  The  estimated  cost  is  $400,000.  Noted 
July   22. 

+\Ve8t  Groton,  Mass. — The  Groton  Leatherboard  Co.,  16 
State  .St.,  Boston,  Mass.,  has  awarded  the  contract  for  the 
construction  of  a  two-story,  75xl40-ft.  mill  to  the  BOYLSTON 
CONSTRUCTION  CO.,  1126  Boylston  St.,  Boston,  Mass.  I.  W. 
Jones,    Milton,   M.   H.,   is   Engr. 

+West  Springfield,  Mass. — The  Gilbert  &  Barker  Co.  has 
awarded  the  contract  to  the  CASPER  RANGER  CONSTRUC- 
TION CO.,  Hoivoke,  Mass.,  for  the  construction  of  a  two-story, 
63xl00-ft.  addition  to  its  machine  shop,  a  two-story,  27x32-ft. 
addition  to  its  testing  department,  and  a  40x80-ft.  addition  to 
its  factory. 

+Woreester,  Mass. — The  BARROWS-STEWART  CON- 
STRUCTION CO.,  40  Central  St.,  Boston,  Mass.,  has  been 
awarded  the  contract  for  the  construction  of  two  additional 
stories  to  the  60xl54-ft.,  brick  and  steel  main  building  of  the 
plant  of  the  R.  B.  Philips  Mfg.  Co. 

+Hartford,  Conn. —  (Official) — Ford,  Buck  &  Sheldon,  Inc., 
Engr..  60  Prospect  St.,  has  awarded  the  contract  for  the  con- 
struction of  a  one-storv,  55x320-ft.  factory  on  Homestead  Ave. 
to  the  JAMES  H.  GROZIER  CO.,  for  the  Hartford  Special  Ma- 
chinery  Co.,    734   Main  St.     Noted   July   22. 

+  !Ve«-  Haven,  Conn. — The  Winchester  Repeating  Arms  Co. 
has  awarded  the  contract  for  the  construction  of  a  four-story 
factorv  and  two-storv  addition  to  its  plant  to  the  WESTING- 
'^OUSE-CHURCH-KERR  CO.,  New  York,  N.  Y.  The  esti- 
mated   cost    is    $314,000. 

+Waterbury,  Conn. — The  Scoville  Mfg.  Co.  has  awarded 
the  contract  for  the  construction  of  a  five-story  factory  at 
East  Main  St.  and  Hamilton  Ave.  to  the  TURNER  CONSTRUC- 
TION   CO.,    11    Broadway,    New    York,    N.    Y. 

+Bufrnlo,  N.  Y. — The  Danahy  Packing  Co.  has  awarded 
the  contract  to  the  LACKAWANNA  BRIDGE  CO.  for  the  con- 
struction of  a  cooling  building  at  its  plant  at  Metcalfe  St. 
and   the   N.   Y.   C.   R.R.   tracks.      The    estimated   cost   is   $25,000. 
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+  lliin'iil.>.  N.  Y.— TIIK  KASTiniN  CdNrUIOTIO  STIOIOI,  CO. 
has  li.-.ii  awarded  thi'  I'oiitrai-t  liu-  tin-  roiistiiul  ion  ol'  a  rein- 
forced-foiuiatc-  mill  anil  elevat.)r-  at  Toisul  ltd.  and  the  N.  Y. 
C.  Kit.  tracks  tor  tlie  Clover  Leaf  IMiUhiK  Co.     Noted  .liiiio  24. 

+  New  York,  IV.  Y.— (Borough  of  Queens)— The  AMERICAN 
CONCRRTE  STEEL  CO.,  31  Clinton  St.,  Newark,  N.  J.,  has  been 
awarded  the  contract  for  the  construction  of  a  four-story, 
SOxKlO-ft.  factory  for  the  Deg-non  Realty  &  Terminal  Iinproyo- 
nient  Co..  30  East  -ISnd  St.  (Rorough  of  Manhattan)  William 
Ilif,'t;inson,  13  Park  Row   (Borough  of  Manhattan)   is  Arch. 

+  l<<ic-heNter.  N.  Y.^The  contract  for  the  construction  of  a 
concrete  warehouse  for  Brewster,  Gordon  &  Co.,  has  been 
awarded  to  R.  K.  FENNO.  Foster  &  Gado  is  Arch.  Estimated 
cost,    $136,000.      Noted   July   15. 

Syracuse.  N.  Y. — Bids  are  being  received  by  Edward  How- 
ard &  Son.  Arch.,  tor  the  construction  of  a  one-story,  Clxl22- 
ft.  refrigerating  building,  gaiage  and  olllce  for  the  Flelsch- 
niann  Co.  Robert  Embleton.  701  Washington  Ave.,  New  York, 
N.  Y.,  is  Mgr.     The  estimated  cost  is  $20,000. 

Symrnse,  N.  Y. — Bids  are  being  received  by  Gordon  Wright, 
Arch.,  Union  Bldg.,  for  the  construction  of  a  three-story,  GO.x 
175-ft.  factory  for  Samuel  Shapiro.  581  South  Clinton  St.  The 
estimated  cost  is  $20,000. 

+Syracii8e,  N.  Y.— The  H.  H.  Franklin  Mfg.  Co..  722  Gifford 
St.,  has  awarded  the  contract  for  the  construction  of  a  four- 
story,    153xfi0-ft.    factory    to    the   W.   J.    BURNS   CO. 

Bnyonne.  N.  J The  Standard  Oil  Co.  plans  the  construc- 
tion of  a   $40,000   storage   plant. 

Newark,  IV.  J. — Marshall  N.  Shoemaker,  fengr..  9  Clinton 
St.,  has  awarded  the  contract  to  the  BECKER  CONSTRUC- 
TION CO.,  361  Grove  St.,  at  $28,550,  for  the  rebuilding  of  the 
leather   factory  of  George   Stengel.   Inc.      Noted   July    1. 

+  Hiversi<le.  IV.  J. — William  P.  Taubel  has  awarded  to  H. 
B.  MILLER,  Beverly,  N.  J.,  the  contract  tor  the  construction 
of  a  three-story,  r)0xl20-ft.  factory  to  cost  $35,000.  W.  U. 
Jury,  Shamokin,   Penn.,   is   Arch. 

+Philadeliiliia.  Penn. — The  contract  for  the  construction  of 
an  addition  to  the  factory  of  H.  A.  Romberger,  Bourse  Bldg., 
has  been  awarded  to  JOHN  N.  GILL  &  CO..  Held  Bldg,  E. 
T.  Bertolett  and  Raymond  Mathews,  1614  Cherry  St.,  are 
Archs.     The   estimated  cost  is  $12,000. 

Pittsburgh,    Penn The    Union    Storage    Co.    will    build    an 

eight-story,  cold-storage  warehouse  on  Smallman  St.,  to  cost 
$500,000. 

+Pittsburgh,  Penn. — William  Beckett,  6887  Hamilton  Ave., 
has  awarded  the  contract  for  the  construction  of  a  one-story, 
50xl00-ft.  commercial  garage  to  WALKER  &  CARLEY,  Bes- 
semer Bldg.  H.  Viehman,  Hays  Ave.,  Carrick,  Penn.,  is  Arch. 
The   estimated  cost  is  $10,000. 

Reading.  Penn. — William  S.  Markley,  236  High  St.,  has  pur- 
chased a  site  at  Penn  and  Queen.  St.,  and  will  build  a  $50,000 
plant. 

+Baltiniare,  Mil. — The  Poehlman  Auto  Co.,  1107  Cathedral 
St.,  has  awarded  the  contract  for  the  construction  of  a  four- 
story,  45x70-ft.  garage  to  the  COWAN  BUILDING  CO.,  lOS 
West  Madison  St.  Wyatt  &  Nolting,  Keyser  Bldg.,  is  ArcJt. 
The  estimated  cost  is   $20,000. 

Longisland,  N.  C. — The  Longisland  Mills,  will  enlarge  and 
improve   its  plant,   at  an   estimated   cost   of   $20,000. 

^Vorth,  N.  C. — The  cotton  mill  of  the  Harden  Mfg.  Co.,  re- 
cently destroyed  by  flre,  will  be  rebuilt.  The  loss  was  $175,- 
000. 

+^Vest  Point,  Ga. — The  contract  for  the  construction  of  a 
three-story  cotton  niill  for  George  H.  Lanier,  has  been 
awarded  to  the  GALLIVAN  BUILDING  CO.,  Greenville,  S.  D. 
Rstimated  cost,  $500,000. 

JneksonA-ille,  Fla. — The  Ford  Motor  Co.,  Detroit,  Mich.,  will 
establish  an  .automobile  assembling  plant  at  Ocean  and  Church 
St. 

Neiv  Orleans,  La, — The  National  Pish,  Game,  Produce  & 
Ice  Co.  will  build  two  cold-storage  plants,  to  cost  about 
$100,000. 

C'liattanoofj^a,  Tcnn. — The  Parish  Coffee  Co.  will  build  a 
three-storj',  brick  factory  on  Rossville  Blvd.,  to  cost  between 
$15,000   and    $18,000. 

Nasliville,  Tenn The  Ford  Motor   Co.,  Detroit,  Mich.,  will 

establish  a  branch  factory. 

+Akron,  Oliio — The  B.  F.  Goodrich  Co.  has  awarded  to  the 
CARMICHAEL  CONSTRUCTION  CO.  the  contract  for  the  con- 
struction of  a  five-story,  200x200-ft.,  reinforced-congrete  fac- 
tory to  cost  about  $500,000. 

+Cleveland.  Ohio — The  Musterole  Co.,  4612  St.  Clair  Ave., 
has  awarded  the  contract  for  the  construction  of  a  three- 
story,  65xl00-ft.  factory  to  SAMUEL  AUSTIN  &  SON  CO.,  14,- 
230  Euclid  Ave.     The  estimated   cost  is  $40,000. 

+Cleveland,  Ohio — The  contract  for  the  construction  of  a 
two-story  80x200-tt.  factorv  on  Grant  Ave.,  for  the  Cleveland 
White  Metal  .Co,  has  been  awarded  to  the  A.  B.  LOOMIS  CON- 
STRUCTION CO.  The  W.  P.  Ferguson  Co.,  1900  Euclid  Ave., 
Is   Arch.      Estimated   cost,    $75,000.     Noted  July   15. 

Freniont,.Ohio — The  Herband  Co.  plans  the  construction  of 
a   $20,000  addition   to    its   plant. 

Toledo,  Ohio — Plans  have  been  prepared  by  Thomas  P. 
Huber,  Arch.,  for  the  construction  of  a  three-story  building  at 
Canton  and  Shepard  St.  for  the  American  Plumbers  Supply  Co. 
The  estimated   cost  is   $40,000. 

+Toledo,  Ohio — The  contract  for  the  construction  of  a  coke 
oven  plant  on  Front  St..  for  the  Toledo  Furnace  Co.,  has  been 
awarded  to  the  H.  KOPPENS  CO..  Pittsburgh,  Penn..  at  $145,- 
000. 

Youngston-n,  Oliio — The  Republic  Iron  &  Steel  Co.  will  ex- 
pend $1,000,000  for  the  construction  of  an  addition  to  its 
plant.     Thomas  J.  Bray  is  Pres. 

Muncie,  Ind. — Ball  Bros,  will- build  a  two-storv  addition  to 
Its   plant,    to   cost    $75,000. 

+Detroit.  Mioli — The  Chalmers  Motor  Co.,  Jefferson  Ave., 
has  awarded  the  contract  for  the  construction  of  a  four-story, 
80x95-ft.  addition  to  its  factory  to  H.  G.  CHRISTMAN,  South 
Bend.  Ind.     Kahn  &  Wilby,  58  La  Payette  Ave.,    is  Arch. 


^Detroit.  Ml.-h. —  (OfTlclal) — The  Aluminum  Castings  Co. 
ha.s  awai.Ud  Ilie  contract  to  MARTIN  N.  lU'RKHElSER,  660 
Ellery  .'-;i..  lor  the  eon.struction  of  a  $25,000  machine  shop.  The 
Forest  Cltv  Engineering  Co.,  512  Hippodrome  Bldg.,  Cleveland, 
Ohio,    is    .\rch.      Noted    July    22. 

+Uetruit,  Mich.. — The  contract  for  the  construction  of  a 
four-story  factory,  .and  a  forge  shop,  at  Clark  Ave.,  and 
the  Wabash  R.R..  for  the  Tlmken-Detroit  Axle  Co.,  has  been 
awarded  to  the  GEORGE  A.  PULLER  CO.  Nettleton  &  Weaver 
Is  Arch.      Estimated   cost,   $60,000.      Noted   July    15. 

+ChlcaKO,  III. — The  contract  for  the  construction  of  a 
seven-story,  100xl50-ft,  paper  mill  for  the  Bermingham  &  Sea- 
man Co.,  7  .South  Dearborn  .St.  has  been  awarded  to  the  O.  W. 
ROSENTHAL  CO.,  SO  East  Jackson  Blvd.  The  estimated 
cost  is  $150,000.  Paul  Gerhardt,  64  West  Randolph  St.,  is  Arch. 
Noted   July    1. 

+  Mlln'aukee,  Wis. — The  Ford  Motor  Co.,  Detroit,  Mich., 
has  awarded  the  contract  for  the  construction  of  a  plant  at 
Prospect  Ave.  and  Kenilworth  I'l.,  to  the  O.  H.  BOSSERT  CO., 
848  Jackson  St.     The  estimated  cost  is  $275,000.     Noted  May  20. 

Racine,  Wis. — The  Hamilton  Beach  Mfg.  Co.,  will  build  an 
addition  to  its  plant  to  cost  $30,000. 

Kansas  City,  Kan. — Pl.ans  have  been  pi-epared  by  the  Heid- 
enrich  Engineering  Co.,  714  Dwight  Bldg.,  Kansas  City,  Mo., 
for  the  construction  of  a  reinforced-conorete  grain  elevator, 
to  have  .i  capacity  of  1,000.000  bu.  for  the  Union  Pacific  R.R. 
Co.      Til.    .  :  lini.itiil  cost  Is  $250,000. 

+k.'ii>n:in  <  m.\.  Mo. — The  contract  for  the  construction  of  a 
700,01111.  Iiii,  I  .  Ill  lorced-concrete  grain  elevator  at  North  Top- 
ping .\\i.  iiiiil  I  he  K.ansas  City  Southern  R.R.  tracks  for  the 
Norris  Gi-ain  Co.,  612  Board  of  Trade  Bldg.,  has  been  awar(ied 
to  the  BURRELL  ENGINEERING  &  CONSTRUCTION  CO. 
The  estimated   cost   is  $200,000. 

Houston,  Tex. — The  Farmers'  Warehouse  Corpor.ation  will 
build  a  warehouse  to  cost  about  $25,000.  H.  T.  Williams  is 
interested. 

Oklahoma  City,  Okla. — The  Ford  Motor  Co..  Detroit,  Mich., 
will  build  an  automobile  assembling  plant  at  Main  and  Grand 
St.,  and   the   St.   Louis  &  San   Francisco   R.R. 

Kureka,  Utah — The  Union  Grain  Elevator  Co..  will  build  a 
50,000  bu.  grain  elevator,  to  cost  $15,000.     J.  Knight  is  Pres. 

+  New  Westminster,  B.  C. — The  contract  for  the  construc- 
tion of  a  $30,000  building  on  Front  St.  for  the  Brackman- 
Ker  Milling  Co.  has  been  awarded  to  P.  T.  SHERBORNE, 
Metropolitan    Bldg.,   Vancouver,   B.   C. 

Prince  Rupert,  B.  C. — George  L.  Clayton  will  build  a  cold- 
storage  plant  to  cost  $150,000. 

fi<:de;r.\l,  government  work 

Dredpring — New  York,  N.  Y. — (Borough  of  Queens) — (Of- 
ficial)— The  following  are  the  bids  received  for  dredging  in 
Newtown  Creek:  Maryland  Dredging  &  Contracting  (io.,  1515 
Fidelity  Bldg.,  Baltimore,  Md.,  27c.  per  cu.yd.  (scow  measure- 
ment); Morris  &  Cummins  Dredging  Co.,  32c.;  P.  Santord 
Ross,  Inc.,  265c.:  R.  G.  Packard  Co.,  3Sc.;  John  A.  Seeley,  Zl^^c; 
Coastwise   Dredging  Co.,   29  Uc.     Noted  June   3. 

JJuilding — New  York.  N.  Y. — Bids  were  received  June  26  by 
the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D. 
C,  for  the  construction  of  a  contagious  diseases  building  at 
Naval  Hospital.  New  York,  as  follows:  John  J.  Hearn  Con- 
struction Co.,  67  West  46th  St.,  New  York,  $18,600;  J.  Kresse 
Co..  32  Vanderbilt  Ave.,  New  York,  $18,450;  R.  C.  Emmons. 
6406  Third  Ave.,  Brooklyn,  $18,373;  John  P.  Kuhn,  328  East 
51st  St.,  New  York,  $23,875;  R.  H.  Brown,  Inc.,  350  Pulton  St., 
New  York,  $18,810;  Riverside  Construction  Co.,  39  Cortlandt 
St.,  New  York,  $14,733;  Thomas  J.  Brady,  Jr.,  Construction  Co., 
1170  Broadway,  New  York,  $35,460;  Simon  Russek,  Inc..  261 
Broadway.  New  York,  $19,237;  Hermanns,  Madden  &  Co..  103 
Park  Ave.,  New  York,  $19,422;  Neptune  B.  Smyth,  413  East 
34th  St.,  $23,513:  James  P.  McPerran,  129  West  42nd  St.,  New 
York.  $16,881;  William  H.  Egan,  147  East  125th  St..  $24,744; 
M.  J.  Marshall,  1123  Broadway,  New  York.  $21,589;  Lewis  J. 
Sieling,  171  Madison  Ave.,  New  York,  $16,835;  Jersey  City 
Construction  Co.,  75  Montgomerv  St.,  Jersey  City.  N.  J.,  $34,010; 
B.  Diamond,  12  Bergen  St.,  Brooklyn,  $15,612;  James  McArthur 
Co.^  22  Ormond  St.,  Brooklyn,  $23,722.     Noted  June   3. 

t^Buildings — Pittsburgh,  Penn. —  (Official) — Bids  will  be  re- 
ceived until  noon,  Aug.  25,  at  the  U.  S.  Engineer  Office,  for 
building  two  brick  lockkeeper's  houses  at  Dam  No.  10.  Ohio 
River. 

•Bridge  and  Trestles — Pittsburgh,  Penn. — (Official) — Bids 
will  be  received  at  the  U.  S.  Engineer  Office  until  noon,  Aug. 
26,  for  furnishing  and  delivering  a  service  bridge  and  Poiree 
trestles  at   Dam   No.   10,   Ohio  River. 

*Air  Compressors — Pittsburgh,  Penn. —  (Official) — Bids  will 
he  received  at  the  U.  S.  Engineer  Office  until  Aug.  21  for  fur- 
nishing and  installing  air  compressors,,  gas  engine,  turbine, 
electric  light  plant,  etc.,  at  Lock  6,  Monongahela   River. 

•  Lock  Gates,  Etc. — Pittsburgh,  Penn. — (Oflicial) — Bids  will 
be  received  until  noon,  Aug.  21,  at  the  U.  S.  Engineer  Office,  for 
furnishing  and  erecting  steel  lock  gates  and  furnishing  valves 
and  lock  operating  machinery,  at  Lock  6,  Monongahela  River. 

Mechanical  Equipment — Washington,  D.  C. — The  following 
are  the  bids  received  for  furnishing  the  mechanical  equip- 
ment  in   the   Interior   Department   ofTice   building,    (a)    heating; 

(b)  plumbing;  (c)  conduit  and  wiring:  William  Gordon  Cor- 
poration. 107  W.  13th  St..  New  York,  N.  Y.,  (a)  $80,000;  (b) 
$94,000.  (c)  $63,213;  W.  G.  Cornell  Co..  (a)  $80,829,  (b) 
$99,510,   (c)   $67,410;  Lord  Electric  Co..  (a)   $64,800,   (b)   $94,600, 

(c)  $89,442;  Standard  Engineering  Co.,  (a)  $78,000.  (b)  $97,500, 
(c)  $74,350;  Hanley-Casey  Mechanical  Equipment  Co..  (a) 
$S5,000,  (b)  $110,000,  (c)  $83,000;  Thompson-Starrett  Co.,  (a) 
$83,000,  (b)  $120,000,  (c)  $77,000:  S.  Faith  &  Co..  (a)  $90,000.  (b) 
$111,500.  (c)  $79,271;  Fitzpatrick  ,&  Hoepfner,  (a)  $78,000.  (b) 
$104,000,  (c)  $75,000;  Isadore  FVeund,  (a)  $89,000,  (b)  $129,500. 
(c)  $70,966;  L.  K.  Comstock  &  Co.,  (a)  $90,947,  (b)  $125,000.  (c) 
$78,357;  John  W.  Danforth  Co..  (a)  $103,000,  (b)  $116,000,  (c) 
$81,000;  Crook,  Kries  &  Co.,  (a)  $86,285.  .(b)  $122,716,  (c)  $97.- 
295;  G.  A.  Kees  Domestic  Engineering  Co.,  (a)  $105,000.  (b) 
$117,746,  (c)  $97,000;  Warner  &  Chambers,  (a)  $114,390,  (b) 
$135,000.  (c)  $86,500;  Chris  Irving  Plumbing  &  Heating  Co..  (a) 
$157,544,    (b)    $208,756.    (c)    $232,300. 
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toclc  Gates— Wilmington.    N    C— (Official)— The    following 

.iT    k;  i=%.^^oiv-ori    for  prpctinc  locli   gate.s,  opened  July  la, 

^f ^».,*'' TT    is    TTn-Tneei-  Office      Lawrence  D.  Weaning,  Cleveland, 

977    JlcMvler  Interstit^  Co.,  $21,370.    Noted  June  ?4. 

*Dernclv  Boat— Washington.  D.  C— (Official)— Bids -will  be 
,.<.^ri^^,r  It  the  U  S  Engineer  Office  until  noon.  Aug.  23,  for 
fS^nishinl  steel  derrick  boat  complete  with  machmery  and 
equipment. 

i><.„..i»  *o  I..tties— Wilmington,  Del.— Bids  will  be  received 
»  ?}*'^??^Pn^ineera  Office  Old  Federal  Bldg.,  until  11  a.m., 
^'ug'"20yfo^r  f^u"rS'ishin|  2nd  placing  3tone  for  .-epairs  of  jetties 
at  Cold  Spring  Inlet,  N-  J. 

^D«.«   rt<K»» Charlotte    N.   C— "Bids  were  received  July   2, 

kTt-Sriowsp-\l°)SVrhtTo?orScf  marble,  b)  Hght-colored^g..^n- 
ite:  Norcross  Bros.,  Worcester  Mass.,  (%>.,|xb„';?  (h)  S^^s'sOO^ 
^  1^  'i^^^i^I^crwI^^^nfioS:  k  C^^af  f!og'(^)'  g- 
?6o!  TVavTrs  Wood'Co.  Richmond  Va.,  (a)  $  4  MOO  (b)  ^258  - 
000     J.    A.    Jones,   Charlotte,    (a)    $25,, 634;    (b)    *-.''i'.,','',"i,oo     (^) 

Torber  ConstructTon  Co^.  Philadelphia,  ^V'^'aJ^KlVtii-  - 
n,f  V>V7  976-  John  G.  Unkefer  &  Co.,  Minerva,  Ohio,   (a)   $-4-, 

|2tS:p:/bV|f  9.000;  Wise  GranUefCon^^^^^^^^^^ 
mond.    -Sa.,    (a)    *^°-^,Vl;  A'P  il-^A^^    (Vermont    marble);    (b) 
?f8"^lT4^  BojTe-I^oiin^soS-ConsVruction'^^^^^  Washington.  D.  C, 
(a)   $249'.9bl,  (b)  $268,781.     Noted  May  2.. 

.idr^^j^^^nrSH'  3^;^-p..  ;ai7gi^%l 

Splned'aV  Duluth,  Mi""--  Jf^  3^^  '^^pef  "^cu'^vd"'   Gr.lat     LaTes 

ern  Dredge  &  Dock  Co.,  Duluth,  Minn.,  20%c. 

Post    Office— Beardstown,    111.— Bids   were   received    Julv    9' 

F^H  g-C--^^^1.e^-n^i\ru'cti^rrf\-po^fffffi^ 

i°"^      *?:^hi^!^rraT$4'r^79f^(bf°$?l,8?0^  Sa^^^^^ 
Co'^'mnvnfe^^^k/   $40,985"  Calllhln^Mandl    Co      Chicago     (a 

?4"3'\ir  TtoSiTs^  W^  asse?  W^o'osVe°,^' Ohfo!-'  df  ^^i    W\ 

Sgo^tl^gnglct^n^-SupplyCo     C^^^^^ 

Eas?Live?p^ol    Ohio^  (a)  $44,785,  (b)  $45,700.     Noted  June  3. 

at  ^T'f"i^S^^Sffi^;^-^BM"'"n^"  ^-- ^ 
17,  for  dredging  in  Calumet  River. 

Post  Office— Des  Moines,  Iowa— The  following  bids  were 
rec^Ted  "ulvV  bv  the  Supervising  Architect,  Treasury  Dept 
recerv  eu  o  ui.>    w   •^.  remodelline    the    post    office    at    Des 

mouth,Va.,   $15,229.     Noted  Apr.   22  and  June   3. 

atfhrSre^Tth?U^I"^R-^e.'^a\^i'in-fi?vict''M^a':^S^^^^^^^ 
unm"  nm  °ug  12,  for  about  355,000  cu.yd.  of  canal  excava- 
tion "Thrwor/ is  located  from  three  to  10  miles  from  Saco. 
Mon't.,  on  the  Great  Northern  Ry. 

„orreTr''Jr^y^.\"cfbTd^s'w^l\'\^oo^n^^he-a^s^k^nV"^^^^^^^^ 

Sienr  fo?  ti?^  construction  of  a  pumping  plant.     The  estimated 

cost  'is   $45,000. 

♦Post  Offlc«— Narmion,  Tex.— The  contract  for  the  construc- 
tion ^?  the  post  office  at  Narmion.  has  be^"  awarded  to  VOL- 
NEY  E.  TAYLOR.  Huntington,  W.  Va.,  at   $45,9o0. 

K-,tenHion  to  Jetties— Portland,  Ore.— The  following  are  the 

ffiV.5f.:''i«;.  Kfw."i  J..    '""»■':  '*-'"--""'^^^^^^^ 

$181,560. 

Addition  to  BnildinR-SalemOre^-Thefonowir^gbi^lswe^^^ 

received  bv  the  Commissioner  of  Inaj'IT' .^"'^'J^V,,"  , ,";'!?  ai- 
D.    (:!    for    the    construction    of    an    addition    to    tlie    brick    as- 

Al'meter,  $13,829.     Noted  July  14. 

MISCELLANEOUS 

Coal-Handlins  Plant-Portland    Me -A  coa^-handling  plant 

\?oXl\  Wnre^rocSiiSn?k?Fu'e^&o".?^  'irL^^Z^I^e.  York, 
N.   Y. 


ill  be  received 
apitol,  Albany, 
minal  Contract 
of  the  Mohawk 
ntract  No.  46, 
of    the    Seneca 


Engr. 


•Barce  Canal  Work— Albany,  N.  Y. — Bids 
bv    VV.   W.   Witherspoon,    Supt.    of   Pub.    "^'V  k.s     1 
uhtil  noon.  Aug.  17,  for  constructing  under  Te. . 
No    37,  a  harbor  and  dockwall  on  the  south  Bide^ 
River   at   Canajoharies,    and    under   Terminal    cc 
a    dockwall    and    approach    on    the    south    side 
River,  west  of  the  Weedsport  Bridge. 

Dock— Buffalo,  N.  T.— According  to  press  reports  the  New 
York  Central  R.R.  Co.  will  soon  award  a  contract  for  the 
construction  of  a  concrete  dock  on  the  Buffalo  River,  estimated 
to  cost    $30,000. 

Motor  Fire  Apparatus- Geneva.  N.  T.— The  Common  Coun- 
cil has  voted  to  hold  a  special  election  on  Aug.  4.  for  the 
purpose  of  voting  on  an  expenditure  of  $18,500  for  the  pur- 
chase  of  motoi    fire  apparatus. 

station  Finish— New  York.  N.  Y.— (Borough  of  Bronx)— 
(Offlc?")— Bids  will  be  receiAred  by  the  Public  Service  Commis- 
sion until  12  15  p.m  Aug.  IS,  for  the  construction  of  station 
nnis'h  fo,  23  sJatfons'on  the  Seventh  Ave.-Lexington  Ave.  and 
White  Plains  Rd.  Rapid  Transit  Railroads  m  the  Bronx. 

inredirinir New    York,    N.    Y. —  (Borough     of     Brooklyn)  — 

CO^  13  Park  Row,  New  York,  at  0.05c.  per  cu.yd.     Noted  July 

IpieV— New  York,  N.  Y.— (Borough  of  frookly^^T-^O/; 
ficial)— The  contract  for  building  a  pier  near  the  foot  of  35th 
St  has  been  awarded  to  G.  B.  SPEARIN,  90  West  St.,  New 
York,  at   $310,201.     Noted  July   22. 

•♦SubwaT— New  York,  N.  Y'.- (Borough  of  Brooklyn)-- 
COfficia"— The  contract  for  constructing  a  three-track  elevated 
rai  road  beginning  at  a  point  near  3Sth  St.  and  10th  Ave.  and 
extending  thence  to  10th  Ave.;  thence  over  10th  Ave.  and  New 
rtiec  t  Vve  to  a  point  at  or  near  Slst.  thence  to  a  Pomt  in 
Sfitirit  to  a  point  at  or  near  Bay  41st  St.;  thence  over  2(5th 
Ave  ,';'-.Stni will  Ave.;  and  thence  over  .Stniwell  Ave  to  a  pomt 
aV  or  near  Ave.  Y  has  been  awarded  to  WARD  &  TULL,li.5C  at 
$71,355.  '  Noted'  June    24    and    July    23. 

Dredain-— New  York.  N.  Y.— (Borough  of  Brooklyn)  — 
/r>Jr.^ti^      5irii    win    be    received    bv    L.    H.    Pounds.    Borough 

gS  H?i?S;eHti\.^s^  i=--^it^:r^^i^ 

Hr  ve  "fanf  a^To°■?n  ^iTIst^lg'sr^Ba^sJ- a^d^^r^Ne^n 
Creek    neir"  the    intersection    of    Scott    and    Metropolitan    Ave. 

^s.ihwav- New  Y'ork.  N.  Y.— (Borough  of  Brooklyn)— 
— Ttlfonowinlare  tht  unofficial  totals  of  bids  received 
bv^thePubUc  Service  Commission  for  the  construction  of 
Section  Sol's?  Route  No.  12.  ot«,h^E^stei-n  Parkway  Sub 
way:  Rodgers  &  Hagerty  Inc^.  152nd  Strand  Harlem  River. 
■Mr^r  VnrU  S' 170  000-  W  H.  Gahagen.  Inc..  $2.20U.ouu  1.  a. 
cflTesIie  Co  $2  203,doo7  Charles  Cooper.  $2,204,000;  Battery 
FnLineering"&  (Construction  Co.  and  Eraser  Burchenell  Co 
$^"2^0/000;  Bock  Contractor  CO..  $2,294,000;  A  L  Guidone  &  Son 
Inc.,  ^2  296  000;  Mason  &  H-^j^-o^o  $2,333,000,.  ^-ne- J=n_ 
f3roW;"!.e*n'o°n  ConfracUng 'Co:;  $2.544,6oO;  John  J.  Creem,  $3,- 
196.000.      Noted   July   15.  ,.      «  „      ^    »t„„\ 

V»,..„  Pn«f«— New  York.  N.  T.— (Borough  of  Manhattan)-— 
(Offl"aT)-^The  following  are  the  bids  received  by  the  Depart- 

Mmmmmmm 

opllf-hlarth  rails  for  use  on  the  .construction  of  he  Rapid 
Jr.f.'i^sPo^n'^To^^^e'^^lE'^HLE^Ha^^lT^iEi'^V^SSlfcTS  CO. 
Noted  July  8  and  22.  „  ,.       s 

at  SS2.680.     Noted  June  17.  24  and  July  8. 

Lion-oMle    Rnna.,„uts-Ne^w     York      N      T       (B^o- 

"Warren    St.,    New    York,    at    $13,,  56.      Noted    Jui>    »• 

,„   ,  Mo,.r    vnrk     N     Y — (Borough    of    Manhattan)— 

mmmMmm 

Rollins  Corporation,  52  Vanderoiit  A)^f-„"^«j"       Hauser    &    Mc- 
ntng't  ¥iundatibn   Co..   «3,987.000;   Oscar   Daniels   Co      $3  9o^3 
mz^^°n^^TfSl:^  S^u^wl^'^&n^-t^ruc^tio^-  S>..   $4^444,000. 
Noted  July  15. 

Piles-New    York,    N.    ^.-(Borough    of    Manhattan)-(Of- 
?.t^l^rp"i"V:^^Vt't?r;''prS^nti'^^no"on,\u^-.5nV'-f-nishi 
and  delivering  piles. 
hatTk^"?'i(^o'S*crar)'-B^rwiIl°b^er?ceiTeT?;ThT^PuS!lc-^^^^^^ 
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vice  Commission,  until  12:15  p.m.,  Aug.  IS,  for  furnishing  track 
materirils  fur  use  in  the  construction  of  Rapid  Transit  Uail- 
roads. 

Trnok  SiiiiplleN — New  York,  N.  T. — (Borough  of  Manhat- 
tan)—  ((Mliiial) — Bids  will  be  received  by  the  Public  Service 
Commission.  154  Nassau  St..  until  Au!?.  IS,  for  the  supply  of 
special  woi  k  (frogs  and  switches).  Order  No.  3,  for  use  on 
the    construction    of   Rapid   Transit    Railroads. 

ConiliiitM  nnd  Siibwny  Work — Utica,  N.  Y. — According  to 
press  reports,  bonds  for  $53,000  will  be  sold  for  constructing- 
conduits  and  for  draining  and  improving;  subways.  A.  M. 
Burke  is  City   Comptroller. 

Kliniiuntion  olf  (Irnde  Cro.sHlne. — Arlington,  N.  ,T. — Thomas  J. 
Wasser,  County  Kngr.,  Jersey  City,  is  preparing  plans  for 
eliminating  the  grade-crossing  of  the  New  York  &  Green- 
wood l^ake  Branch  of  the  Krie.  R.R.  at  Arlington. 

+  Dredelne — Philadelphia.  Penn. — According  to  press  re- 
ports the  contract  for  dredging  in  preparation  for  the  site  of 
the  first  of  tlie  Moyamensing  piers  has  been  awarded  to  the 
AMEU1C.\.\  l>Ki:i)i;i.VC.  CO..  at  14.4c.  per  cu.yd.  for  removing 
the  material  and  depositing  it  above  the  high-water  mark 
within   the  city  limits.     Noted  June  24   and   July   22. 

Dork — Bayonne.  N.  J. — The  Standard  Oil  Co.  will  erect  a 
dock    to   cost    about    $65,000. 

Swininiins-  Pool — Cumberland,  Md. — M.  .T.  Clark,  10>  North 
Liberty  St.,  is  interested  in  the  construction  of  the  proposed 
swimming  pool  in  Amusement  Parli. 

Cnnse^Tay — Fairmont,  W,  Va. — According  to  press  reports, 
a  causeway  will  be  built  across  Coal  Run  ravine  to  connect 
Main  St.  and  Fairmont  Ave.  John  H.  Bennett  and  C.  D.  Robin- 
son are  interested.  The  estimated  cost  is  about  $500,000. 
Albert  J.  Kern,  City  Clk.,  is  interested. 

Elimination  of  Grnde  Cro.ssinK — Atlanta,  Ga. — Plans  are 
being  prepared  by  the  City  Construction  Department,  for 
eliminating  the  grade  crossing  at  Angier  and  Bellgrade  Ave., 
at  the  Southern  R.R.     The  estimated  cost  is  $50,000. 

Drainage — Bradentown,  Fla. — According  to  press  reports, 
bids  A\'il!  be  received  by  Aug.  4  by  the  County  Commissioners 
for  about  896,202  cu.vd.  of  excavation  for  the  Gamble  Creek 
Drainage  District.  Charles  S.  Hill,  P.O.B.  S3,  Palmetto,  is 
Engr. 

Canal — Parish,  Fla. — Bids  will  be  received  by  the  Drainage 
Commissioners  until  Aug.  2  for  the  construction  of  a  drainage 
system,   to  cost  about   $110,000.     Noted   Feb.   H. 

+Draina^e — Bucktown,  La. — The  contract  for  dredging  in 
Jefferson  Drainage  District  No.  4  has  been  awarded  to  G.  A. 
McWILLIAMS,   Chicago,    111.,   at    $35,000. 

Canal — New  Orleans,  La. — Bids  will  soon  be  asked  for  the 
construction  of  a  canal  10  ft.  deep,  200  ft.  wide  at  the  surface, 
and  SO  ft.  wide  on  the  bottom.  Ford,  Bacon  &  Davis,  Engr. 
of  the  Board  of  Port  Commissioners  has  submitted  four  plans 
for  approval. 

•fSprinkler  System,  Etc. — New  Orleans.  La. — (Official)  — 
The  contract  for  the  installation  of  sprinkler  equipment  and 
underground  water  supply  system  for  that  portion  of  the  cot- 
ton warehouses  and  terminal,  now  under  construction,  has 
been  awarded  bv  the  Board  of  Commissioners  to  the  GEN- 
ERAL FIRE  EXTINGUISHER  CO.,  at  $65,275. 

♦Levee — Vicksburg,  iliss. — All  bids  received  on  Julv  12  bv 
the  Third  Mississippi  River  District  for  about  1,415,000  cu.yd. 
of  levee  work  have  been  rejected.    Noted  June  24. 

Lumber  and  Piling^ — New  Orleans,  La. — The  lowest  bid  sub- 
mitted to  the  Port  Commissioners  for  furnishing  concrete  pil- 
ing was  from  the  Creosoted  Wood  Block  Co.,  at  $79,599.  Noted 
July  1. 

+Levee — Hickman.  Ky. — Press  reports  state  that  the  con- 
tract for  enlarging  the  Reelfoot  levee  has  been  awarded  to 
the  BONDURANT  CONSTRUCTION  CO.,  Hickman,  at  about 
$18,000. 

+Revetment  AVall — Columbus,  Ohio — The  contract  for  con- 
structing the  revetment  wall  has  been  awarded  by  the  State 
Department  of  Public  Works  to  PHILIP  KIRSCHNER,  S31 
Cuyahoga    Bldg.,    Cleveland,    at    $15,140. 

Motor  Fire  Apparatus — Hamilton,  Ohio — The  City  Council 
contemplates  motorizing  the  fire  department  at  an  estimated 
cost  of  $50,000.      C.   E.   Deneen   is  Comr.   of  Pub.   Safety. 

Equipment  for  Fire  Department — Springfield,  Ohio — Bids 
will  be  received  until  noon.  Aug.  5,  by  the  Business  Manager, 
for   furnishing  $40,000   worth   of   fire    equipment. 

Ditch — Richmond.  Ind. — Bids  will  be  received  by  L.  C. 
Peacock,  County  Surveyor,  until  Aug.  5  for  constructing 
Nettle  Creek  Ditch,  about  65  miles  long. 

Drainage — Bloomington.  111. — Press  reports  state  that  the 
Blue  Ridge  Special  District  has  been  organized  for  the  pur- 
pose of  constructing  a  drainage  system  in  McLean,  De  Witt 
and  Pratt  Counties.     Belle  &  Hare  has  prepared  plans. 

Levee  Work — East  St.  Louis,  111. — The  contract  for  con- 
structing an  earth  levee  has  been  awarded  by  the  Board  of 
Trustees,  East  Side  Levee  and  -Sanitary  District,  to  JOHN 
KEELEY,  East  St.  Louis,  at  36c.  per  cu.yd.  Noted  June  24  and 
July  22. 

Cement — Burlington,  Wis. — (Official) — Bids  will  be  received 
by  the  Board  of  Public  'Works,  until  Aug.  7  for  furnishing  2600 
bbl.  of  approved  Portland  cement.  P.  J.  Hartgen  is  City  Engr. 

Drainaire — Atlantic,  Iowa — Bids  will  be  called  for  during 
September  by  the  Commissioners  of  Cass  County  for  the  con- 
struction of  about  3.2  miles  of  open  ditches,  requiring  about 
125,000  cu.yd.  of  excavation.  J.  H.  Mayne,  Engr.,  Council 
Bluffs  is  preparing  plans.      Noted  June   24  and  July   15. 

Motor  Fire  Apparatn.s — Sioux  City,  S.  D. — According  to 
press  reports,  bids  will  soon  be  called  by  William  Sloan,  Fire 
Comr.,   for  furnishing  and  delivering  motor   fire  apparatus. 

Ditelies  and  Levees — Tekamah,  Neb. — (Official) — Bids  will 
be  received  bv  J.  J.  Breckenridge,  Secy.,  Burt-Washington 
Drainage  Dist",  until  noon,  Aug.  14,  for  1.000,000  cu.yd.  of 
diversion  ditches  and  levees.  The  Towl  Engineering  Co., 
National    Bank    Bldg.,    Omaha,    is    Engr. 


Ellnilnatlun  of  Grnde  CruMMinK — Kansas  Citv.  Mo. — Accord- 
ing to  press  reports,  the  lowest  bid  submitted  for  the  con- 
struction of  the  overhead  crossing  for-  the  Chicago  &  Alton 
Ry.  at  Van  Horn  Blvd.  was  from  J.  T.  Coughlin,  at  $30,196. 
Noted   Mar.   4. 

Dike — St.  Joseph,  Mo. — Surveys  are  being  made  and  plans 
drawn  for  the  construction  of  a  dike  for  Hood  protection 
at  29th  St.  and  Taraon  Ave.     Carl   P.   Holt  is  City   Engr. 

Levee — Cummins,  Ark. — It  is  reported  that  bids  will  be 
received  until  Aug.  2  by  G.  Waterman,  Chn.  LInwood  and 
Auburn  Levee  Board,  for  constructing  4.2  miles  of  levee.  E  G 
I'rice,  Dumas,  is  Engr. 

♦  Levee  Work — Texarkana,  Ark. — The  contract  for  levee 
work  in  Miller  County  Levee  District  No.  1,  has  been  awarded 
to  JAMES  T.  CONSTANT,  Alexandria,  La.     The  estimated  cost 

IS    $100,000. 

•  +Drainn)ar« — Garwood,  Tex. — The  contract  for  the  construc- 
tion of  16  miles  of  drainage  ditches,  with  concrete  culverts 
in  Colorado  Drainage  Dist.  No.  1,  has  been  awarded  to 
HOWARD  KEN  YON,  34  06  Audubon  PI.,  Houston,  Tex. 

DrninaDTc — Monte  Vista,  Colo. — Bids  will  be  received  by 
O.  A.  Cramer,  Secy.,  Rio  Grande  Drainage  Dist.,  for  construct- 
ing 17  miles  of  drainage  outlet  ditches.  The  work  requires 
32o,000   cu.yd.   of   earth   excavation. 

Fire  .4larni  System — Phoenix,  Ariz. — The  contract  for  fur- 
nishing equipment  for  the  proposed  extensions  to  the  fire- 
alarm  system,  has  been  awarded  by  the  City  Commission,  to 
the  STAR   ELECTRIC  CO.,   Binghamton,   N.    Y.,   at   $15,822. 

Dikes — Kelso.  Wash. — At  an  election  to  be  held  soon  the 
citizens  will  vote  on  the  question  of  a  bond  issue,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  dikes  to 
protect   7000   acres  of   bottom   land. 

Improvements  to  Fire  Department — Fresno.  C^lif. — ^An 
election  will  soon  be  held  to  vote  on  the  question  of  issuing 
$200,000   in   bonds  for   improving  the   fire   department. 

•fSteamer — San  Francisco,  Calif. — The  Union  Oil  Co.  has 
awarded  a  contract  for  the  construction  of  an  oil-carrying 
tank  steamer  to  the  UNION  IRON  WORKS,  at  about  $1,- 
000,000. 

BUILDIIVGS 


+Concord,  N.  H. — The  contract  for  the  construction  of  the 
Plymouth  Normal  School  dormitory  has  been  awarded  to 
B.  H.  Wiggin  &   Co.,  Lowell,  Mass..  at   $57,830. 

Billericn,  Mass. — The  town  has  borrowed  of  the  Central 
Savings  Bank  of  Lowell,  $90,000  for  the  construction  of  a  new 
high  school. 

Boston,  Ma,ss, — Clarence  H.  Blackwell,  Arch.,  20  Beacon 
St.,  has  completed  plans  for  the  construction  of  a  12-story 
building  for  the  Pelham  Trust  Co.,  at  Tremont  and  Boylston 
St. 

Boston,  Ma.ss. — Bids  will  soon  be  received  for  the  construc- 
tion of  an  addition  to  the  high  school  on  Harvard  St.  The 
estimated  cost  is  $75,000.  Charles  R.  Greco,  8  Beacon  St.,  is 
Arch. 

Boston,  Mass. — A  Normal  Art  School  is  proposed  on  Com- 
monwealth Ave.  and  Warren  St.  Cram  &  Ferguson,  15  Beacon 
St.,  is  Arch.  Daniel  Snedden  is  Chn.  of  State  Bd.  of  Educa- 
tion. 

Bcston.  Mass. — Bids  will  be  received  about  Aug.  1  for  the 
construction  of  a  ten-story,  brick  and  steel  store  and  office 
building  on  High  St.,  for  the  High  St.  Trust.  Parker,  Thomas 
&  Rice,  110  State  St.,  is  Arch.     John  D.  Hardy  is  Pres. 

Chelsea,  Mass. — The  city  has  appropriated  $120,000  for  the 
construction  of  an  addition  to  Williams  School. 

Dedham,  Mass. — Bids  will  be  received  until  Aug.  3  by  the 
Building  Committee  for  the  construction  of  a  high  school. 
Kilham   &   Hopkins,    9   Park   St.,   Boston,   Mass..    is   the   Arch. 

+Holyoke.  Ma.s.s. — A.  L.  CARREAU,  Williamsett,  Mass.,  has 
been  awarded  the  contract  for  the  construction  of  a  six-story 
store  and  office  building  on  High  St.,  to  cost  $60,000.  P.  B. 
.■Vlderman  &  Co.  is  Arch. 

+HoIyoke,  Mass. — L.  P.  TROWBRIDGE  has  been  awarded 
the  contract  for  the  construction  of  a  block  at  Laurel  and 
Charles    St.    for    M.    M.    Mahoney. 

Shirley,  Mass. — Bids  are  being  received  by  Densmore  & 
Le  Clair,  Arch.,  88  Broad  St.,  Boston,  Mass.,  for  the  construc- 
tion  of  an  addition   to   the   Industrial   School    for   Boys. 

Southbridse,  Mass. — .\11  bids  were  rejected  and  revised  bids 
will  be  received  by  the  School  Commissioners  for  the  construc- 
tion  of  a   high   school. 

♦Webster,  Mass.— THE  TORRINGTON  CONSTRUCTION 
CO.,  Torrington,  Conn.,  has  been  awarded  the  contract  for 
the  construction  of  a  $90,000  business  block  for  the  Corbin 
Estate. 

♦■Worcester,  Mass. — The  contract  for  the  construction  of  a 
brick  church  for  St.  Casimers  R.  C.  Parish  has  been  awarded 
to  E.  L.  SIMPSON  &  BROS.  CO.,  Springfield.  Mass.  The  esti- 
mated cost  is  $60,000.  W.  J.  Donoghue,  Springfield,  Mass.,  is 
Arch. 

Worcester,  Mass. — Samuel  Wolfson,  74  Providence  St.,  will 
build  a  two-storv,  62xl00-ft.  building  on  Grafton  St.  to  cost 
$50,000.      Edward   P.    Fitzflerald,    State   Mutual    Bldg..    is   Arch. 

Providence,  R.  I. — Bids  will  soon  be  received  for  the  con- 
struction of  the  Beaufort  St.  school  which  will  contain  19 
classrooms  and  an  essembly  hall.  Murphy.  Hindle  &  Wright, 
146  Westminster  St.,  is  Arch. 

Albany,  X.  V. — Contracts  will  be  awarded  about  Aug.  1 
by  Merrick  &  Pember,  Arch.,  51  State  St.,  for  the  construction 
of  an  eight-story,  77x95-ft.  apartment  at  Washington  Ave. 
and  Swan  St.      The   estimated    cost   is   $110,000.      Noted   July   1. 

Buffalo,  X.  V. — The  Delaware,  Lackawanna  &  Western  R.R. 
will  construct  a  seven-story  terminal  building  at  Main  and 
Ohio  St.  The  estimated  cost  is  $360,000.  G.  J.  Ray,  Hoboken, 
N.  J.,  is  Ch.   Engr. 
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New  York,  Ti.  Y. —  (Borough  of  Bronx) — The  House  of  the 
Holv  Comforter  plans  to  construct  a  modern  hospital  at  the 
Grand  Concourse  and  li'Oth  St.  The  cost  is  estimated  at  $175,- 
000.    John  B.  Snook  &  Sons,  261  Broadway,  New  York,  is  Arch. 

Xew  York,  .\.  Y. —  (Borough  of  Brooklyn) — The  Brighton 
Beach  Development  Co.  plans  to  construct  a  fireproof  hotel  at 
Brighton  Beach.  Densmore  &  Le  Clear,  Arch.  SS  Broad  St., 
Boston,  Mass.,  is  preparing  tentative  plans.  (Jhauncey  Mar- 
shall  is   Pres.   of  the   company. 

Ac«-  York,  X.  Y. —  (Borough  of  Manhattan) — Plans  are  be- 
ing prepared  by  L.  F.  J.  Weicher,  Arch.,  271  West  125th  St., 
for  the  construction  of  a  three-story  motion  picture  theater 
and  office  building  at  235-37  East  14th  St.  for  the  American 
Movie  Co.,    Ill   East   Seventh   St. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  are  be- 
ing prepared  by  Gaetan  Ajello,  Arch.,  1  West  34th  St.,  for  the 
construction  of  a  12-story  lOOxlOO-ft.  apartment  house  at 
West  End  Ave.  and  103d  St,  for  Paterno  Bros.  Joseph  Paterno, 
601  West  115th  St..   is  Pres. 

Xew  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
Bids  have  been  received  for  the  construction  and  completion 
of  n  building  at  the  Gouverneur  Hospital,  Front  St.  and 
Gouveneur  Slip,  New  York,  as  follows:  William  H.  Egan, 
Lexington  Ave.  and  125th  St.,  $16S,16S;  Charles  Meade  &  Co., 
3S  Park  Row,  $160,000;  John  H.  Parker  Co.,  315  Fourth  Ave., 
$144,997:  Norcross  Bros.  Co,  103  Park  Ave.,  $152,900;  P.  J. 
Carlin  Construction  Co.,  1123  Broadway,  $158,760;  P.  J.  Brennen 
&  Son,  624  Madison  Ave.,  $153,700;  Cramp  &  Co.,  25  East  26th 
St.,  $160,466;  Harby  Abroms  &  Melius,  30  East  42nd  St.,  $158.- 
SOO;  J.  T  .Bradv  &  Co..  103  Park  Ave.,  $148,840;  P.  F.  Kenny 
Co.,  33  Old  Broadway.  $160,000:  John  Kennedy  &  Co.,  1133 
Broadway,  $159,670;  Simon  Russek,  Inc.,  261  Broadway, 
$169,520. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Charles  A. 
Rich  and  Frederic  Mathesuis,  Jr.,  Arch.,  320  Fifth  Ave.,  have 
prepared  plans  for  the  construction  of  a  hall  to  be  known  as 
the  Students'  Bldg.,  at  119th  St.  between  Broadway  and 
Claremont  Ave.  for  Barnard  College.  The  estimated  cost 
Is  $600,000.     Noted  May  27. 

New  York,  N.  Y. —  (Borough  Df  Manhattan) — (Official)  — 
Bids  have  been  received  for  the  construction  and  completion 
of  the  day  room  and  industrial  building  and  for  alterations 
to  the  ward  buildings  for  women  at  the  New  York  City  Home 
District.  Blackwells  Island,  as  follows:  B.  Diamond,  12  Ber- 
gen St..  Brooklyn,  $47,200;  Charles  Mead  &  Co.,  38  Park  Row, 
$53,110;  Joseph  Kressel  Co.,  1133  Broadway,  $48,400;  George 
L..  Hiltl  Co..  114  East  2Sth  St.,  $55,936;  Albert  Winternitz.  237 
East  72d  St.,  $49,000;  William  H.  Egan,  Lexington  Ave.  and 
125th  St.,  $51,066:  William  Werner.  657  Vanderbilt  Ave., 
Brooklyn,  $58,673;  Thomas  J.  Waters  Co.,  271  West  125th  St., 
$49,400. 

Rensselaer,  N.  Y. — The  R.  R.  T.  M.  C.  A..  835  Broadway, 
plans  to  construct  a  building  to  cost  about  $68,000.  A.  C. 
Long  is  Secv.  and  Charles  Gibson,  Orange  St.  and  Broadway,  is 
Chn.  of  Bldg.  Com. 

Rochester,  N.  Y. — Plans  have  been  prepared  by  Claude 
Bragdon,  Arch.,  415  Cutler  Bldg.,  for  the  construction  of  a 
two-storv.  Northwest  Branch  of  the  T.  M.  C.  A.  at  Driving 
Park  and  Lake  Ave.  Herbert  P.  Lansdale.  Smith  Ave.,  is  Chn. 
of  Bldg.  Cora.     Estimated  cost,  $50,000.     Noted  June  24. 

Rochester,  N.  Y. — Bids  will  be  received  about  Aug.  15  for 
the  construction  of  a  one-  and  two-story.  200x250-ft..  brick 
and  reinforced-concrete  armory  with  a  stable  on  Culver  Rd. 
Louis  F.  Pilcher,  State  Arch.,  Capitol.  Albany,  and  Walker. 
Livingston  &  Bracket,  Assoc.  Arch.,  Rochester,  have  prepared 
the  plans.     Noted  June  24. 

Schenectady,  N.  Y. — The  Directors  of  Union  College  plan 
to  construct  a  building  to  be  known  as  the  Genera!  Daniel 
Butterfield  Memorial.  The  estimated  cost  is  $100,000.  C.  A. 
Richmond  is  Pres.  of  the  college. 

•fSyraense,  N.  Y.— The  O'BRIEN  CONSTRUCTION  CO.  has 
been  awarded  the  contract  for  the  construction  of  a  three- 
story,  63xlS3-ft.  brick  and  mill  constructed  building  on  North 
State  St.  for  the  S.  Shapero  Co.    The  estimated  cost  is  $100,000. 

Utica,  N.  Y. — The  Board  of  Education  has  rejected  all  bids 
received  for  the  cmisti notion  of  a  two-story  grade  school  to 
be  known  as  tli-  K.  rii:ni  School  in  W^est  Utica.  Estimated 
cost.  $130,000.  I'hiiis  w  ill  hf  revised  by  Gouge  &  Ames,  Arch., 
70  Genesee  St.     Noted  .Ma\    i;  and  July  S. 
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+'VVhite  Plains^  N.  Y E.   T.   EGGLESTON,    156   Woodwortll 

Ave.,  Yonkers,  has  been  awarded  the  contract  for  the  wreck- 
ing and  excavating  for  the  construction  of  the  county  court- 
house on  Main  St.  between  Court  and  Grand  St.  for  West- 
chester County.  E.  E.  Seelye,  101  Park  Ave.,  New  York,  is 
Structural  Bngr.  The  estimated  cost  of  the  entire  project  is 
$800,000.      Noted   June   24  and   July   15. 

Yorktown,  N.  Y. — Lewis  P.  Pilcher,  State  Arch..  Capitol, 
Albany,  has  prepared  plans  for  the  construction  of  additional 
buildings  to  the  Mohansic  State  Hospital  for  the  Insane.  E.  S. 
Elwood  is  Secy,  of  the  hospital.  The  estimated  cost  is  $500,000. 
Noted  under  Yorktown  Heights,  N.  Y.,  June  3. 

Bayonne,  N.  .1. — The  Board  of  Estimate  of  the  Board  of 
Education  has  authorized  the  issuing  of  $631,000  in  bonds  for 
improving  the  schools  of  Bayonne.  The  amount  will  be  used 
as  follows:  $200,000  for  the  construction  of  buildings  to  re- 
place Public  Schools  Nos.  1  and  4;  $260,000  for  an  addition  to 
the  high  school;  $146,000  for  a  building  to  replace  Public 
School    No.    5.      Noted   June    24. 

+Newark,  N.  J. — The  Petty  Estate  has  awarded  the  con- 
tract for  the  construction  of  a  six-story  store  and  loft  build- 
ing at  Market  and  Halsey  St.  to  the  TRENTON  BUILDING  & 
CONSTRUCTION  CO.  Estimated  cost,  $98,000.  Noted  May  6. 
+Perth  .4.mboy,  N.  Y. —  (Official) — J.  C.  FOWLER,  130  Smith 
St.,  Perth  Amboy,  has  been  awarded  the  contract  for  the  con- 
struction of  an  addition  to  the  high  school  on  State  St.  J.  N. 
Pierson   &   Son   is  Arch.     Noted   July   15. 

West  Hoboken,  N.  J. — Plans  are  being  prepared  by  Hensel 
&  Feir.  Arch.,  809  Savoga  St.,  for  the  construction  of  a  three- 
storv,  50xl20-ft.  Masonic  Temple  on  Palisade  Ave.  for  the 
Doric  Lodge,  F.  &  A.  M.  The  estimated  cost  is  $40,000.  Wil- 
liam A.  White,  Palisade  Ave.,  Weehawken  Heights,  is  Chn. 
of  Bldg.  Com. 

Clearfield,  Penn. — The  School  Board  will  award  contracts 
about  Sept.  1  for  the  construction  of  a  two-story,  113xl38-ft. 
concrete  and  brick  high  school.  Estimated  cost,  $80,000.  Har- 
rington &  Howard.  Arch.,  Du  Bois,  prepared  the  plans.  Noted 
Apr.   29   and  July  1. 

Erie,  Penn. — Bonds  to  the  amount  of  $250,000  have  been 
sold.  The  proceeds  will  be  used  for  the  construction  of  a  high 
school  on  26th  and  State  St. 

Langhorne,  Penn, — Plans  are  being  prepared  for  the  con- 
struction of  a  college  for  fatherless  girls  to  be  known  as  the 
Charles  E.  Ellis  Memorial  School.  The  estimated  cost  is  $3,- 
000,000.  The  Commonwealth  Title,  Insurance  &  Trust  Co.,  12th 
and  Chestnut  St.,  Philadelphia,  is  Trustee  of  the  Ellis  Estate. 
Philadelphia,  Penn. — Bids  will  be  received  until  Aug.  31 
for  the  construction  of  an  immigrant  station  at  the  Reed  St. 
Yards,  South  Wharves,  for  the  Pennsylvania  R.R.  Alex.  C. 
Shand  is  Ch.   Engr.     Noted  July  22. 

Philadelphia,  Penn. — Bids  will  soon  be  received  for  the  con- 
struction of  a  three-story  bank  and  a  20-story  office  building 
at  1416-18  Chestnut  St.  for  the  Franklin  National  Bank.  The 
estimated  cost  is  $1,000,000.  McKim,  Meade  &  White.  101  Park 
Ave..  New  York,  N.  Y.  is  Arch,  and  Furness,  Evans  &  Co., 
Provident  Bldg.,  Philadelphia,  is  Assoc.  Arch.  Noted  July  22. 
^Philadelphia,  I»enn. — The  contract  for  the  construction  of 
a  ten-story,  46xl64-ft.  addition  to  the  Evening  Bulletin  Bldg., 
Juniper  &  Filbert  St.,  for  W.  L.  McLean,  has  been  awarded 
to  DOYLE  &  CO.,  1519  Sansom  St.,  Philadelphia.  Estimated 
cost,    $350,000. 

Pliiladelpliia,  Penn. — Plans  are  being  prepared  by  Andrew 
Borgner,  Arch.,  721  Walnut  St.,  for  the  construction  of  a 
four-story,  128xl60-ft.  apartment  house  at  Horter  and  Jef- 
ferson St.  for  Max  Lichtenstein.  The  estimated  cost  is 
$150,000. 

Sharon,  Penn. — Wallis  &  Carley  Co.  submitted  the  lowest 
bid  on  the  general  contract  for  the  construction  of  the  three- 
story,  Kimberly  Nurses  Home  adjoining  the  C.  H.  Buhl  Hospi- 
tal. C.  H.  &  C.  F.  Owsley,  Youngstown,  Ohio,  is  Arch.  Noted 
Feb.  18. 

+AVananile,  Penn. — The  School  Board  of  Newport  Township- 
has  awarded  the  contract  for  the  construction  of  an  eight- 
room  school  to  HERMAN  MAILANDER,  Wilkes-Barre,  at  $46,- 
9S6._ 

Wilmington,  Del. — A.  S.  Reed  &  Bro.  Co.,  Wilmington,  at 
$123,773,  submitted  the  lowest  bid  on  the  general  contract 
for  the  construction  of  a  four-story,  85xl83-ft.  brick  and 
stone  addition  to  the  Wilmington  High  School  at  Monroe  St. 
and  Delaware  Ave.     Noted  May  6  and  July  8. 


Bids  were  received  July  9  by  the  Public  Service  Commis- 
sion for  track  laying  on  the  New  Utrecht  Ave.  elevated  line 
from  (A)  Ward  &  Tully,  Inc.,  (B)  Joseph  A.  McElroy.  (C) 
W.  F.  Jordon,  (D)  Post  &  McCord,  (E)  Degnon  Contracting 
Co.,    (F)   Snare  &  Triest  Co.,    (G)    Connex  Engineering  &  Con- 


struction Co.,  (H)  Thomas  Crimmins  Construction  Co.,  (I) 
Johnson-Giftord  Co.,  (J)  Charles  Cooper,  (K)  Holbrook,  Cabot 
&  Rollins  Corporation  and  George  W.  McNulty,  (L)  Max  Ray- 
-     —     -  J.   Klein,    (N)   James  S.   Frazer.     The   item 
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^liiltlniore,  lid. — Bids  will  soon  be  received  for  the  construc- 
tion of  an  addition  to  the  mechanical  lal)oratory  on  Monu- 
ment St.  at  Johns  Hopliins  University.  The  estimated  cost  is 
$50,000.     Noted  July  22. 

AVnahincrton,  O.  C. — Plans  have  been  prepared  by  Milburn, 
Heister  &  Co.,  Arch.,  Union  Savings  Bank  Bldg.,  for  the  con- 
struction of  a  nine-story,  121.\19S-ft.  office  building  at  D,  E 
and  13th  St.  for  the  Federal  City  Construction  Co.  The  esti- 
mated cost  is  $950,000.     Noted  June  24. 

WiiNlUuKtun,  D.  C. — (Official) — Milburn,  Heister  &  Co., 
-Vreh.,  i.s  |)re])arinK  plans  for  the  construction  of  a  building  on 
Nintli  anil  .Massachusetts  Ave.  for  the  American  Federation  of 
Labor,  t^amuel  Gonipers  is  Pres.  Bids  will  be  received  about 
Aug.  20.     Noted  July  22. 

+Kichmond.  Vn. — The  contract  for  the  construction  of  a 
two-story  brick  and  concrete  school  on  Chamberlavne  Ave.  and 
Myrtle  PI,  has  been  awarded  to  JOHN  T.  WILSON  CO.,  Rich- 
mond, at  $63,430. 

+Rioliiuoud.  Va. — JAMES  FOX  &  SONS,  Norfolk,  at  $48,232, 
has  been  awarded  the  contract  for  the  construction  of  a  95x 
in-ft.  addition  to  the  Franklin  St.  School  and  a  66x96-ft. 
addition  to  the  Maury  St.  School.  Charles  M.  Robinson,  Inc., 
is  Arch. 

+Berkele}-  Sprinm,  W.  Vn. — The  contract  for  the  construc- 
tion of  a  four-story,  5()xl00-ft.  hotel,  to  be  known  as  Hotel 
Raleigrh,  for  the  Berkeley  Hotel  Co.,  has  been  awarded  to 
CRAISER  &  FREEaiAN,  Berkeley  Springs.  H.  F.  Wysong, 
Princeton,  is  Arch.     Noted  July  S. 

Durham.  N.  C. —  (OlTicial) — The  Board  of  County  Commis- 
sioners of  Durham  County  has  commissioned  Milburn,  Heister 
&  Co.,  Arch..  Washinston,  D.  C,  to  prepare  plans  for  the  con- 
struction of  a  six-story  county  courthouse  and  a  city  and 
county  jail.  The  cost  will  be  between  $200,000  and  $2.'0.000. 
Plans  will  be  ready  for  bids  .about  Sept.  15.     Noted  July  22. 

Greensboro,  Sf.  C. — .\t  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $60,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  schools.     Noted  Apr.   29. 

Raleigib,  X.  C. — The  County  Commissioners  have  been  pe- 
titioned to  hold  an  election  to  vote  on  the  question  of  issuing 
$100,000  in  bonds.  The  proceeds  will  be  used  for  the  con- 
struction of  schools. 

+Atlnnta,  t;a. — The  contract  for  the  construction  of  a 
three-story  brick  apartment  building  on  Peachtree  and  Fourth 
St.  form  R.  P.  Black  has  been  awarded  to  the  GUDE  ,&  CO., 
Grant  Bldg.,  .\tlanta.  Estimated  cost,  $70,000.  C.  E.  Fraser, 
Candler  Bldg.,    is   Arch. 

Atlanta,  Ga. — The  Building  Committee  of  the  Emory  Col- 
lege plans  to  construct  several  buildings  on  the  campus.  The 
estimated  cost  of  the  entire  project  is  $500,000.  A.  G.  Candler, 
Sr.,    is   Member    of   Bldg.    Com. 

+Snvannah,  Ga. — The  contract  for  the  construction  of  a 
Carnegie  Public  Library  has  been  awarded  to  A.  A.  ARTLEY, 
Savannah.    Noted  June  17. 

St.  Angrnstlne,  Fla. — Bids  will  be  received  until  noon,  Aug. 
9,  by  P.  K.  Tounge.  Chn..  Bd.  of  Control  of  the  State  of  Florida. 
Mason  Hotel,  Jacksonville,  for  the  construction  of  a  hospital 
for  negroes  at  the  State  School  for  Deaf  and  Blind.  Edwards 
&  Sayward,  633  Candler  Bldg.,  Atlanta,  Ga.,  is  Arch. 

AnnLston,  Ala. — L.  M.  Weathers  Co.,  Arch.,  Memphis,  Tenn., 
has  prepared  plans  for  the  construction  of  a  seven-story  brick 
and  terra  cotta  store,  office  and  lodge  building  for  the  Annis- 
ton  Lodge  No  443.  A.  F.  &  A.  M.  The  estimated  cost  is 
$75,000.      Noted   July  S. 

Xashnlle,  Tenn. — Bids  will  be  received  until  9  a.m.,  July  31, 
by  John  F.  Gaffney,  Chn..  of  Davidson  County  Asylum  Comn., 
333  Fourth  Ave..  Nashville,  for  the  construction  of  two  addi- 
tions to  the  Davidson  County  Asylum.  Edward  E.  Dougherty 
is  Arch. 

+Allianee,  Ohio — The  contract  for  the  construction  of  a 
Masonic  Temple  for  the  Conrad  Lodge  No.  271,  F.  &  A.  JL.  has 
been  awarded  to  F.  C.  KROEMER,  Dayton.  The  estimated 
cost  is  $50,000.     Noted   June   10. 

+Canton,  Ohio — The  contract  for  the  construction  of  the 
Henrv  Martin  School  has  been  awarded  to  the  INDIANA  EN- 
GINEERING &  CONSTRUCTION  CO.,  Ft.  Wayne,  Ind.,  at  $81,- 
365.     Noted  July  1. 

Cincinnati,  Ohio — Work  will  be  started  about  Oct.  1  on  the 
construction  of  the  East  Hill  High  School.  The  estimated  cost 
is  $1,000,000.     Noted  July  22. 

Cleveland,  Ohio — Bids  will  soon  be  received  by  Charles  S. 
Schneider,  Arch.,  224S  Euclid  Ave.,  for  the  construction  of  a 
buildinsr  at  Cedar  Rd.  and  Euclid  Blvd.  for  the  Plvmouth  Con- 
gregational Church.     Estimated  cost,  $150,000.    Noted  May  20. 

Cleveland,  Ohio — An  ordinance  granting  a  franchise  to  the 
Cleveland  &  Toungstown  R.  R.  Co.  has  been  passed  by  the 
City  Council  for  the  construction  of  freight  and  passenger 
teiminals  in  the  downtown  district.     Noted  July  1. 

Cleveland,  Ohio  —  The  Trustees  of  the  Jewish  Orphans' 
Asylum  plan  to  construct  an  addition  to  the  institute  which 
will   cost  about    $1,000,000. 

Colnmbns,  Ohio — The  College  of  Homeopathic  Medicine  of 
the  Ohio  State  University  plans  to  construct  a  hospital  on  the 
campus.     Estimated  cost.   $50,000. 

Colnmbns,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  hotel  on  South  High  St.  on  the  site  of  the  Neil 
House.     The  cost  will  be  between  $1,500,000  and  $2,000,000. 

East  Cleveland,  Ohio — Plans  have  been  prepared  by  A.  P. 
.Tanowltz.  Arch.,  323  Permanent  Bldg.,  for  the  construction 
of  a  three-story  commercial  and  apartment  building  at  St. 
Clair  and  Hayden  Ave.  for  H.  A.  Kangesser.  Estimated  cost, 
$75,000. 

liilly  Chapel,  Ohio — The  citizens  of  Lilly  Chapel  and  Big 
Plain  have  voted  in  favor  of  the  question  of  issuing  $40,000  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of  a 
school. 

Stenbenville,  Ohio-^Peterson  &  Clark,  Arch.,  has  prepared 
plans  for  the  construction  of  a  brick  and  terra  cotta  addition 
to  the  Wells  High  School.    The  estimated  cost  is  $70,000. 

'Wilmington,  Ohio — Bids  will  be  received  about  Aug.  15  by 
Weber,  Werner  &  Adkins,  1206  Mercantile  Library  Bldg.,  Cin- 


cinnati, for  the  construction  of  a  courthouse  at  Wilmington. 
The  estimated  cost   Is  $300,000.     Noted  June   17. 

Hnniniond,  lud. — Bids  will  be  received  until  8  p.m.,  Aug.  2, 
by  the  Board  of  School  Trustees,  for  the  construction  of  a 
building  to  be  known  as  tlic  Hammond  Industrial  High  School 
Building.     J.  T.  Hutton  &  Son,  Hammond   Bldg.,   la  Arch. 

Sanfurd,  Ind. — Bids  will  be  received  until  Aug.  3  by  Ed- 
ward B.  Martin,  Trustee,  for  the  construction  of  a  two-story, 
65xS0-ft.  brick  school.  Johnson  &  Miller,  Terre  Haute,  la 
Arch. 

Ann  .\rbor,  Mich. — The  Trustees  of  the  University  of  Mich- 
igan have  accepted  plans  for  the  construction  of  a  building 
for  the  Michigan  Union.  The  estimated  cost  Is  $1,000,000.  H. 
B.  Hutchins  Is  Pres.    Noted  May  13. 

Chicneo,  III. — Joy  Morton,  Railway  Exchange  Bldg.,  has 
purchased  a  site  at  Washington  St.  and  Fifth  Ave.,  the  present 
site  of  the  Chicago  Times  Bldg.,  upon  which  he  will  construct 
a  commercial  and  office  building.  The  estimated  cost  is 
$1,000,000. 

+Chicaiira,  III. — The  general  contract  for  the  construction 
of  a  three-story,  350x700-ft.  fireproof  museum  near  12th  St. 
and  the  Illinois  Central  R.R.  for  the  Marshall  Field  Museum 
of  Natural  History  has  been  awarded  to  the  THOMPSON- 
ST.\RRETT  CO.,  343  South  Dearborn  St.,  Chicago.  Tlte  esti- 
mated cost  is  $5,100,000.     Stanley  Field  is  Pres.     Noted  Jan.  2S. 

Chicago,  111. — Fred  Becklenberg,  29  South  La  Salle  St., 
plans  to  construct  a  store,  theater  and  office  building  at 
Division  St.  and  Washtenaw  Ave.  The  estimated  cost  is 
$85,000.     Thomas  R.   Bishop   is  Arch. 

+GnleMburK.  111. — The  MONMOUTH-GALESBURG  CON- 
STRUCTION CO.,  at  $40,422,  has  been  awarded  the  contract 
for  the  construction  of  an  armory.     Noted  June  24. 

Hoyleton,  111. — The  Directors  of  the  Evangelical  Orphans' 
Home  plan  to  rebuild  the  home  which  was  destroyed  by  fire. 
It  will  be  fireproof  and  brick  and  cost  about  $50,000. 

Princeton,  111. — Plans  are  being  prepared  l)y  .\ldrich  & 
Aldrich.  Arch.,  Galesburg,  for  the  construction  of  a  hotel. 
The    estimated    cost    is    $100,000. 

Rock  I.«land,  III. — Plans  will  be  revised  by  Olof  Z.  Cervin, 
Arch.,  401  Safety  Bldg.,  for  the  construction  of  a  three-story 
school.     Noted   Mar.  4. 

I'rbnnn,  III. — Plans  are  being  prepared  by  J.  M.  White, 
Supervising  Arch.,  at  the  University  of  Illinois  for  the  con- 
struction of  a  four-story,  112xl6S-ft.  stone  and  terra  cotta 
dormitory   for   girls   on   Nevada   St. 

Appleton,  AVis. — Bids  are  being  received  by  Cooledge  & 
Hodgson,  Arch.,  134  South  La  Salle  St.,  Chicago,  111.,  for  the 
construction  of  a  two-story  bank  building  for  the  Citizens' 
National  Bank.  Estimated  cost,  $65,000.  Noted  June  10 
and  17. 

Eau  Claire,  AVis. —  (Official) — Bids  will  be  received  about 
Aug.  6  for  the  construction  of  a  municipal  auditorium  and 
city  hall.  The  estimated  cost  is  $50,000.  George  Awsumb,  14 
East  Jackson  Blvd.,  Chicago,  111.,  is  Arch.  Noted  May  6  and 
July   15. 

+Milwaukee,  Wis. — The  RAULP  CONSTRUCTION  CO.,  Mil- 
waukee, has  been  awarded  the  contract  for  the  construction 
of  a  theater  and  commercial  building  at  Downer  Ave.  and 
Belleview  PI.  for  the  Read  &  Nancy  Investment  Co.  Noted 
June  17. 

+MilTraakee.  "Wis. — The  general  contract  for  the  construc- 
tion of  an  addition  to  the  Merrill  Bldg-.,  Second  St.  near 
Grand  Ave.  has  been  awarded  to  H.  SCHMITT  &  SONS,  684 
Jackson  St.,  Milwaukee.  Estimated  cost,  $125,000.  Noted 
July  22. 

+Armstrong,  lotva — The  contract  for  the  construction  of  a 
three-story.  71xll0-ft.  grade  and  high  school  h.as  been  award- 
ed to  JOSEPH  A.  BASS  &  CO.,  Faribault.  Minn.  Estimated 
cost,  $50,000.  Alban  &  Lockhart.  Arch.,  347  Endicott  Bldg.. 
St..  Paul,  Minn.,  prepared  the  plans.  Noted  June  10  and 
July  S. 

Grlnnell,  Iowa — An  election  will  be  held  Aug.  16  to  vote 
on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  high  school. 

Newton,  lo^vn — Bids  will  soon  be  received  by  the  Jasper 
County  School  Board  for  the  construction  of  schools  at  New- 
ton.   The  estimated  cost  is  $100,000. 

Tipton,  Iowa — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $50,000  in  bonds.  The  proceeds  will  be  used 
for  the   construction   of  a   county  home. 

Minneapolis,  Minn. — Plans  are  being  prepared  bv  A.  R. 
Van  Dyck,  Arch.,  742  McKnight  Bldg.,  for  the  construction  of  a 
three-story,  43xl20-ft.  hospital  for  the  Maternity  Hospital, 
2201  Western  Ave.     The  estimated  cost   is   $50,000. 

Lyons,  Kan. — The  Methodist  Congregation  is  having  plans 
prepared  for  the  construction  of  a  church.  The  estimated  cost 
is   $40,000.     Charles  D.  Cuthbert,  435  Kansas  Ave.,  Topeka,  is 

Arch. 

Kearney.  Neb. — Bids  will  be  received  until  10  a.m.,  Aug.  3, 
by  the  Secretary  of  the  Board  of  Education  of  the  Nebraska 
State  Normal  Schools.  Lincoln.  Neb.,  for  the  construction  of  an 
auditorium  for  the  State  Normal  School  at  Kearney.  J.  H. 
Craddock,  12  Continental  Bldg.,  Omaha,  is  Arch.     Noted  Mar.  4. 

Korth  Platte,  IVeb. — N.  McCabe  contemplates  the  construc- 
tion of  a  hotel  at  North  Platte  to  cost  about  $45,000. 

Omaha,  Xeb. — Plans  have  been  prepared  bv  Burd  F.  Miller, 
Arch.,  Brandeis  Theater  Bldg.,  for  the  construction  of  a  four- 
story  brick  and  stone  business  building  at  14th  and  Jones  St. 
for  the  Goodrich  Drug  Co.,  1310  Harney  St.  The  estimated  cost 
is   $75,000.     Noted   June   24. 

Sionx  Falls,  S.  D. — E.  Jackson  Casse  Co.,  Arch..  &  Engr., 
53  West  Jackson  St.,  Chicago.  111.,  has  prepared  plans  for  the 
construction  of  a  six-story,  66x87-ft.  brick  and  stone,  office 
and  bank  building  at  Main  Ave.  and  Ninth  St.  for  the  Securitv 
Building  Co. 

Columbia,  Mo.. — The  citizens  contemplate  the  construction 
of  a  new  brick  city  hall,  at  an  estimated  cost  of  $75,000.  James 
M.  Batterton  is  Mayor. 
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+KnnMnB  City,  Mo. — The  contract  for  the  construction  of  a 
six-storv  .50xll5-ft.  brick  and  concrete  building  at  21st  and 
Grand  Ave  for  K.  W.  Shields.  Hoard  of  Trade  Bldg.,  has  been 
awarded  to  the  SWKNSON  CONSTRUCTION  CO..  62.5  Finance 
r>IdK  ,  Kansas  City.  Estimated  cost,  $100,000.  Wilder  &  Wight, 
401   First  National  Bank  Bldg.,  is  Arch. 

KiiiiMuM  City,  Mo. — Bids  will  soon  be  received  for  the  con- 
struction of  a"  two-story  brick  church  at  Benton  Blvd.  and 
Lexington  St.  for  the  Church  of  the  Assumption.  The  esti- 
mated cost  is  JG.5.000.  W.  J.  Connolly,  3210  Lexington  St.,  is 
Pastor,  and  W.  Hilton  Smith,  olS  Massachusetts  Bldg.,  is  Arch. 
+St.  Joseph,  Mo. — The  contract  for  the  construction  of  a 
theater  at  Seventh  and  Edmond  St.  for  the  Electric  Theater 
Co  has  been  awarded  to  HACKETT  &  SIMPSON,  St.  Joseph, 
at  $40,000.  Carl  Boiler  &  Bro.,  7  Gayety  Theater  Bldg.,  Kansas 
City,  is  Arch. 

St.  I.oiiiM,  Mo. — Bids  are  being  received  for  the  construction 
of  a  lir)Xl27-ft.  fireproof  theater  at  Ninth  and  St.  Charles 
St  for  the  Orpheum  Theater  Co.  of  Missouri.  The  estimated 
cost  is  $4r.0,000.     Frank  Tate  is  interested.     Noted  June  17. 

+AVnrreiisl>iirK,  Mo. — The  Board  of  Regents  of  the  Warrens- 
burg  State  Normal  School  has  awarded  the  contract  for  the 
construction  of  the  Science  Hall  to  the  CAPITAL  CITY  PLAN- 
ING MILL  CO.,  Jefferson   City.     Estimated  cost,   $64,000. 

■WarrenKburg,  Mo. — Plans  are  being  prepared  for  the  con- 
struction of  a  training  school  to  cost  $50,000  and  a  main  build- 
ing costing  $200,000.  E.  J.  Hendricks  is  Pres.  of  the  school. 
Noted  May  27. 

Little  Rock,  .\rk. — The  Grand  Lodge  of  the  Knights  and 
Paughters  of  Tabor  will  construct  a  temple.  Estimated  cost, 
$60,000, 

+L.ittle  Rock,  Ark. — The  School  Board  has  awarded  the 
contract  tor  the  construction  of  a  two-story  brick  and  terra 
cotta  school  to  JOHNSON  BROS.,  Little  Rock,  at  $40,000. 
Thomas  Harding  is  Arch.     Noted  July  1  and  15. 

College  Station,  Tex. — The  State  Agriculture  and  Mechani- 
cal College  will  construct  a  hospital  and  a  dairy  barn.  The 
estimated  cost  of  the  hospital  is  $50,000. 

Galveston,  Tex. — George  E.  Robinson,  Galveston,  plans  to 
construct  an  eight-story  hotel  at  Tremont  and  PostofHce  St. 

Tahoka.  Tex. — -An  election  will  be  held  July  31  by  the 
Commissioners'  Court  of  Lynn  County  to  vote  on  the  question 
of  issuing  $60,000  in  bonds.  The  proceeds  will  be  used  for 
the  construction  of  a  courthouse  and  jail. 

HhOkniulgee,  Okla. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  a  three-story,  70xl7S-ft. 
high  school  to  the  CADDO  CONSTRUCTION  CO.,  Okmulgee,  at 
$73,000.  Other  bidders  were;  Cashner  &  Leavengood,  Kansas 
City,  Mo..  $94,395;  A.  J.  Hingle,  Bartlesville,  $77,273:  L.  W. 
Dumas  Construction  Co.,  Richmond,  Mo.,  $75,500;  Kreipke  & 
Schaefer.  Atchison,  Kan.,  $79,500;  A.  C.  Campbell,  Wichita, 
Kan.,  $81,100;  L.  F.  Lee,  Oklahoma  City,  $SS,000;  Lloyd  Hiram 
Construction  Co.,  404  Odd  Fellows  Bldg.,  St.  Louis,  Mo.,  $S5,- 
867;  Reinhardt  &  Donnovan.  Oklahoma  City,  Okla.,  $88,200;  L. 
Crosbv  &  Son,  517  Massachusetts  Bldg..  Kansas  City,  Mo.,  $88,- 
975;  H.  Eilenberger  &  Co.,  60th  St.  and  Swope  Parkway,  Kan- 
sas Citv  Mo.,  $92,327;  Loftus  &  Skidmore,  P.  O.  Box  350,  Du- 
rango,  Colo.  $93,000.  Smith.  Rea  &  Lovitt,  602  Finance  Bldg., 
Kansas  City,  Mo.,  is  Arch.     Noted  Apr.  15  and  29. 

Grand  Monnd,  Wasli. — Plans  have  been  prepared  by  Watson 
Vernon  Arch.,  1  Gabrielson  &  Holmer  Bldg.,  Aberdeen,  for  the 
construction  of  a  new  administration  building  at  the  State 
School   for  Girls,   Grand   Mound.     Estimated   cost,   $60,000. 

Mt.  Vernon,  AVash. — .\n  election  was  held  July  24.  by  the 
School  Board  to  vote  on  the  question  of  issuing  $50,000  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of  a 
school.  Stephen  &  Stephen,  726  New  York  Blk.,  Seattle,  is 
Arch.     Noted  June  24. 

+Ocean  Park,  'Wa.sli. — The  contract  for  the  construction  of 
a  reinforced-concrete  theater  and  dancing  pavilion  has  been 
awarded  to  M\RTIN  &  DUGAN,  Northern  Bank  Bldg.,  Seattle. 
Estimated   cost   is   $60,000. 

Olympia,  \V!i»h. — Bids  will  soon  be  received  by  the  State 
Board  of  Control  for  the  construction  of  two  ward  buildings 
for  the  Nortliem  Hnspital  tor  lns:nie.  Heath  &  Gove.  Tacoma, 
is  Arch.     Th.'  estiiiKited  co.st   is  .^  r.-'^.niiii.     Noted  Mar.  2o. 

+Seattle,  Wiisli. — The  CK-WT,  S.MI'I'H  &  CO.,  Henry  Bldg., 
Seattle,  have  been  awarded  tli.  .om,,,,  t  for  the  construction 
of  a  120x240-ft.,  reinforced-i  .m.  i .  t .  ..  ,-  arena  at  Fifth  Ave. 
between  University  and  Sene.M  .-i  t-n  tli.-  Metropolitan  Build- 
ing Co..  White  Bldg.  Estiinat-.l  '..t,  .-70,000.  Noted  July  1. 
+Seattle,  -Wash. — MARTI.N"  .^-  I'UWAN,  Northern  Bank 
Bldg.,  Seattle,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  four-storv  hotel  on  First  Hill  for  the  Quaker  In- 
vestment Co.,  Green  Bldg.  The  estimated  cost  is  $80,000.  R. 
Hamilton   Towe    is  Arch. 

Seattle,  Wash. — Bebb  &  Gould,  Arch.,  Denny  Bldg.,  has  pre- 
pared plans  for  the  construction  of  a  four-story,  4SxlOS-ft. 
reinforced-concrete,  fireproof,  office  building  on  Second  Ave. 
near  Virginia  St.  for  the  Puget  Sound  News  Co,  The  esti- 
mated cost  is  $50,000.  Noted  under  "Industrial  Works  June  17. 
Monmouth,  Ore. — Bids  are  being  received  for  the  construc- 
tion of  a  twO-story,  S4xl28-ft.  building  at  the  State  Normal 
School.  The  estimated  cost  is  $60,000.  J.  V.  Bennes,  Chamber 
of  Commerce  Bldg.,  is  Arch.     Noted  Jan.  7  and  June  17. 

+Portlund,  Ore. — The  contract  for  the  construction  of  a 
building  at  the  Franklin  High  School  has  been  awarded  to 
JAMES  S.  WINTERS,  Couch  Bldg.,  Portland,  at  $(4,S9i.  Noted 
May  20  and  July  22. 

Portland,  Ore. — Whitehouse  &  Fouilhoux,  Arch.,  809-13 
Wilcox  Bldg.,  has  prepared  preliminary  plans  for  the  con- 
struction of  the  public  auditorium  on  the  Market  Blk.  ihe 
estimated  cost  is  $600,000.     Noted  Apr.  15. 

Berkeley,  Calif. — Bids  will  be  received  until  Aug.  9  for  the 
construction  of  a  four-story,  200x200-ft.  building  to  be  known 
as  the  Benjamin  Ide  Wheeler  Hall  at  the  University  of  Cali- 
fornia. The  building  will  cost  about  $800,000.  Noted  June  24. 
Inele.xide,  Calif. — (San  Francisco  post  office) — The  San 
Franctsco  Golf  and  Country  Club  will  construct  a  clubhouse. 
The  estimated   cost   is   $500,000. 


Sacramento.  Calif. — Shea  &  Lofquist,  Arch.,  742  Marke: 
St.,  San  Francisco,  has  prepared  plans  for  the  construction  of 
the  Hall  of  Justice  for  the  city.  The  estimated  cost  is  $225,- 
000.     Noted  Nov.  5. 

San  Bernardino,  Calif. — The  City  Ciuncil  plans  to  hold  an 
election  .Sept.  6,  to  vote  on  the  question  of  issuing  $210,000  in 
bonds.  The  proceeds  will  be  used  for  th  i  construction  of  a  city 
hall,  municipal  auditorium  and  parks.     Noted  June  24. 

MADISONVILLB   SEWER  DISTRICT,  CONTR-1CT  NO.  3 — 

CINCI.XNATI,   OHIO 

Bids  were  received  July  12  by  Philip  Fosdick,  Dir.  of 
Pul>.  Spi-  .  for  the  construction  of  sewers  in  the  Madisonville 
Sew.r  iMstiict.  Contract  No.  3  from  (A)  Engineering  Esti- 
mate. ii;i  TlHiinas  P.  Strack,  Cincinnati,  (C)  Thomas  Maloney, 
Ciii.  iniKiti.  iln  Welling  &  Franz.  Cincinnati,  <E)  Thurber  & 
Browning;,  Cincinnati.     The  item  bids  were  as  follows: 


Brick 
865  lin.ft.,  33-in.  brick  sewer. 
1 140  lin.ft.  42-inbrick  sewer .  . 
6  maDholes  (standard)  on 
sewer,  4  ft.  diameter  or  less 
1  junction  chamber  (brick  o 


B 


Extended  totals $13,960 

Concrete 


75,00 
150  00 
S14,320 


E 

$6  21 
S   La 

75.00 

100  00 

$15,326 


1  ju 


cretu) . 


120  00 


Extended  totals $13,900 

Reinforced  Concrete  Pipe 

865  lin.ft.  33-in.  reinforced  concrete 

,  completi 


I. ft.    42-i 


nforced 

,,n,i.l.-t.-... 


$5  20 
7.  SO 


Crete) 120.00 


60.00 
100  00 


Extended  totals 813,960    $17,' 

Segmental  Block 

865  lin.ft.   33-in.  segmental  block 

sewer,  complete $5.  20 

1140  lin.ft.  42-in.  segmental  block 

sewer,  complete 7. SO 

6  manholes  (standard)  on  segmen- 
tal block  sewer,  4  ft.  diameter, 


75.00 
100  00 
$15,316 


75.00 
^ chamber  (brick  or  con- 
crete)       120.00 


1  junct 


$7.30 

$4,00 

$5.00 

$5.25 

9.55 

9.0U 

7,50 

7. 50 

60.00 

75.00 

75  00 

75  00 

00  00 

150.00 

125.00 

100  00 

Extended  totals $13,960    $17,061    $14,320    $13,450    $13,041 

Vitrified    Pipe    and    Miscellaneous 


2900    lin.ft. 

15-in. 

vitrified 

pipe 

1480    lin.ft. 

18-in. 

vitrified 

pipe 

1540    lin.ft. 

22-i:i. 

vitrified 

pipe 

1480    lin.ft. 

24-in. 

vitrified 

pipe 

$2.00 
2.60 


470  lin.ft.  27-Jn.  vitrified  pipe  sower 
600  T-branches  on  12-in.  pipe  sewer 
200  T-branches  on  15-in.  pipe  sewer 
100  T-branches  on  18-in.  pipi-  sc  wcr 
100  T-branches  on  22-in,  pip.-  .m  «,  i- 
90  T-branches  on  .'lin  i-ii-  ^.  .■  rr 
30  T-branches  on  27  in  |.i]ir  ><  ivn 
425  lin.ft.  6-in.  vitritir,!  i.ij.r 
55  G-in.  vitrified  bends  for  chimney 

extension 

1300  lin.ft  )2-in.  vitrified  pipe  inlet 

connections :  ■  ■  ■ 

50  lin.ft.  15-in.  vitrified  pipe  inlet 

connections 

95    manholes    (standard)    on   pipe 


M:i 


;in  3. 


ype 


5.00 
0.25 

0.40 

1.60 

1.50 

60.00 
130 ,  00 
0.35 
1.00 
1.00 
1.50 
50.00 
60.00 
40.00 


10  t'vi.yd.  concrete  masonry,  class 

2  (headwalls) . . . '. W .  00 

12  cu.yd.  concrete  masonry,  class 

2  (soft  ground  foundations)  ....  S .  00 
40  cu.yd.  concrete  masonry,  class 

3  (chimney  extensions) 8  00 

100  cu.yd.  masonry  concrete,  cli 

3  (Hauncii  walls,  etc.) 

1  rn\il    iM-l'k  masonry 

.'ilill  li;i  II    ^  III    imderdrain 


10  ni  M 
30  lin  tt 
50  Sf|.yd.  iii>-rap. 


■  ■fill, 
pipe  sewer. 


7  00 
13  00 
0.50 
2.00 


I. yd.  special  excavation. 


15  00 
2.00 
0.50 


100  t„ ^, 

7  street  inlets,  type  C 15.00 

3  street  inlets,  type  D 20.00 

100  lb.  w.i.  for  screens 0  10 

425  lb.  c.i.  grating 0. 10 


$1.50       $1.75 


3  .50 

3  50 
5.00 
0.50 
0.75 
1.00 
2.00 
2.50 
3.50 
0.20 

0.30 

1.00 

1.00 

55.00 
100.00 
0.20 
0.75 
0.75 
0.75 
40.00 
50.00 
30.00 

5.00 


10.00 

7  00 
0.02 
0.02 
0.02 
12.00 
1.50 
0.50 
12.00 
18.00 
0  06 
0.06 


D 

$2.00 

2,50 

2.75 

3.40 

3.40 
6.00 
■  0.70 
1.00 
1.25 
1.70 


0.30 

1.00 

1  00 

55.00 

100.00 

0.40 

1.00 

1.00 

1.00 

40.00 

50.00 

40.00 

8.00 

0.02 

7.00 

7  00 
9.00 
0.02 
0.02 
12.00 
2.00 
0  50 
20.00 
20.00 
0.10 
0  04 


2.00 

2  40 

3_10 

3.40 
4.40 
0.55 
0.80 
1,22 
2.10 
2.35 
5.30 
0  30 

0  :!0 


2.35 

75  00 
90.00 
0.20 
0..30 
0.80 
1  75 
50.00 
80  00 
30.00 

11.113 

11.00 

10.00 

10  00 
20  00 
0.40 
3.00 
5.00 
1.50 
2.50 
20.00 
30.00 
0  10 
0.05 


Extended  totals $54,988    $41,894    $49,264    $51,224    $50,351 
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Sun  Uernarilluu.  Calif. —  (Official) — Bids  will  bo  received 
about  Sept,  15  tor  the  construction  of  a  uroup  of  buildings  tor 
tiie  new  county  hospital.  Lyman  Farweli^  Story  Bldg.,  Los 
Angeles,  is  Arch.     Noted  Mar.  11  and  July  1"- 

Toronto,  On«. — K.  M.  Statler,  Detroit,  Mich.,  plans  to  con- 
struct a  hotel  containing-  1000  rooms  at  Toronto.  Thu  esti- 
mated   cost    is    $2,000,000. 

CATALOG  NOTICES 

The  Intirnational  Nickel  Co.,  43  Exchange  PI.,  New  Yorlc. 
Catalog.      Monel   metal.      12   pi).,    4xS^    in. 

IngersoU-Kanil  Co..  11  I>roadwa>',  New  York.  Form  No. 
3031.  IngersoU-KoKler  Class  FR-1  air  compressors.  Illus- 
trated, 31  pp.,  Gx'.i  in.  Form  No.  4034.  Leyner-Ingersoll  wa- 
ter   drill.      Illustrated,    4    pj).,    6x9    in. 

Chicago  I'neumatic  Tool  Co.,  Fisher  Bldg.,  Chicago,  111. 
Bulletin  No.  34-X.  Class  A-G  "Giant"  gas  and  gasoline  en- 
gines.    Illustrated,  S  pp.,   6x9  in. 

The  Locomobile  Co.  of  America,  Bridgeport,  Conn.  Catalog. 
Locomobile  worm  drive  motor  trucks.  Illustrated,  42  pp.,  SVi-x 
11   in. 

Austin-Western  Road  Machinery  Co.,  Chicago,  III.  Cata- 
log. Grading,  rock  crushing  and  road  surfacing  equipment. 
Illustrated,   66   pp.,   7x10  in. 

I.  r.  Morris  Co.,  Beach  and  Ball  St.,  Philadelphia,  Penn. 
Bulletin  No.  4.  Hydraulic  turbines.  Illustrated,  70  pp.,  S^ix 
10%    in. 

A.  S.  Cameron  Steam  Pump  Works,  11  Broadway,  New 
York.  Bulletin  No.  104.  Station  and  sinking  pumps.  Illus- 
trated. 36  pp..  6x9  in.  Bulletin  No.  150.  Double  suction  volute 
centrifugal  pumps.  Illustrated.  16  pp.,  6.x9  in.  Bulletin  No. 
151.  Turbine  centrifugal  pumps.  Illustrated.  20  pp..  6x9  in. 
Bulletin  No.  152.  Single  suction  volute  centrifugal  pumps. 
Illustrated.  S  pp.,  6x9  in.  Bulletin  No.  153.  Centrifugal  pumps 
for  house  service.  Illustrated,  S  pp..  6.x9  in.  Bulletin  No.  300. 
Triple.x  pumps.     Illustrated,  4  pp.,   6x9   in. 

Automatic  Concrete  Mixer  Co.,  Providence,  R.  I.  Catalog. 
Concrete  mixers — Hains-Weaver  Patents.  Illustrated,  32  pp., 
6x9    in. 

Continuous  Wire  Wound  Pipe  Co.,  Flood  Bldg.,  Los  Ange- 
les, Calif.  Catalog.  Continuous  wire  wound  wood  stave  pipe. 
Illustrated,   16   pp.,   4x9   in. 

General  Electric  Co.,  Schenectady,  N.  T.  Bulletin  No.  42,- 
552.      Motor    generator    sets.      Illustrated,    28    pp.,    SxlOV4    in. 

The  Esterline  Co.,  Indianapolis,  Ind.  Catalog  No.  364. 
Golden  Glow  incandescent  headlights  for  railway,  mine  and 
industrial  service.     Illustrated,  32  pp.,  6.>c9  in. 

Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y.  Catalog. 
Optical  instruments  for  inspection  and  testing  of  materials. 
Illustrated,  36  pp.,  6>2X9»,4  in. 

The  Titanium  Alloy  Mfg.  Co.,  Niagara  Falls,  N.  T.  Booklet. 
Titanium  aluminum  and  other  standard  bronze  castings.  Il- 
lustrated,   32    pp.,    3UxSii    in. 

W.  N.  Best,  11  Broadway,  New  York.  Catalog.  Oil  and  tar 
burning  apparatus  for  marine,  locomotive  and  stationary  tjoil- 
ers.      Illustrated,    32   pp.,    6x9    in. 

R.  &  J.  Dick,  Ltd.,  Passaic,  N.  J.  Catalog.  Balata  belting. 
Illustrated,    20    pp.,    314x6    in. 

The  Brown  Hoisting  Machine  Co.,  Cleveland,  Ohio.  Bulletin. 
Brownhoist  Sclinable  patent  drag-line  bucket.  Illustrated,  12 
pp.,    6x9   in. 

The  Gardner  Governor  Co.,  Quincy,  111.  Circular  A-C  12. 
Air   lift   pumping   system.      Illustrated,    16    pp.,    6x9    in. 

Wallace  &  Tiernan  Co.,  Inc..  136  Liberty  St.,  New  Y'ork. 
Catalog.  Chlorine  control  apparatus  for  water  and  sewage 
purification.     Illustrated,  36  pp.,  9x12  in. 

The  Blackmer  Rotary  Pump  Co.,  Petoskey,  Mich.  Catalog. 
Rotary  pumps.      Illustrated,    32   pp.,   6x9   in. 

Pneumercator  Co.,  IIS  Liberty  St.,  New  Y'ork.  Catalog. 
The  pneumercator.  Instrument  for  weighing,  registering  and 
measuring  forward  and  aft  draft  of  vessels,  tonnage  displaci-- 
ment,  bunker  weights  and  consumption,  etc.,  also  depth  and 
volume    of    liquids   and    seiiii-liquids.      Illustrated,    6x9    in. 

Orenstein-Arthur  Koppel  Co.,  Koppel,  Penn.  Catalog  No. 
911.  Koppel  hauling  equipment  for  road  construction.  Illus- 
trated,  2S  pp.,   6x9   in. 

Stone  &  Webster  Engineering  Corporation,  Boston,  Mass. 
Catalog.     Building  construction.     Illustrated,   30   pp.,   6x7 %    in. 

Trussed  Concrete  Steel  Co.,  Youngstown.  Ohio.  Seventh 
ISdition,  United  Steel  Sash  Book.  Illustrated,  128  pp.,  Si/fexll 
in. 

Richard  E.  Barry  Co.,   Boston,  Mass.      Catalog.     Barry   sys- 
tem fireproof  floor  and  roof  construction.     Illustrated,   12  pp., 
I  7x9   in. 

i  Chicago  Pneumatic  Tool  Co.,  1010  Fisher  Bldg.,  Chicago,  111. 

Bulletin  E-36.      Duntley   electric   grinders.      Illustrated,    8    pp., 
6x9    in. 

Pittsburgh  Air  Brake  Co.,  309  Carson  St.,  Pittsburgh,  Penn. 
Pamphlet.  Snyder  "No-Kiclier"  attachment  as  applied  to  au- 
tomatic tiple  valves.  Illustrated,  30  pp.,  4%x6%  in.  Pamph- 
let. "Something  New  In  Air  Brakes."  Address  by  J.  Ruch 
Snyder  at  Air  Brake  Association  Convention.  Illustrated.  32 
pp.,    8xl0y2    in. 

Joaepli  E.  LoTe,  formerly  Structural  Engineer  for  the 
Electrification  Department  of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  at  Butte,  Mont.,  has  been  appointed  Engineer  for 
the  Board   of  Railroad   Commissioners   of  South   Dakota. 

All.recht  Exeavator  and  Loader — The  T.  L.  Smith  Co..  Mil- 
waukee, Wis.,  has  recently  announced  that  it  has  purchased 
from  J.  H.  Albrecht  the  exclusive  manufacturings  and  selling 
rights  for  his  excavator  and  loader.  This  means  that  one  of 
the  best  known  crusher  and  mixer  concerns  has  entered  the 
excavator  field.  While  a  number  of  the  Albrecht  machines 
have  been  in  successful  use.  lack  of  capital  has  limited  its 
commercial  development.  The  machine  occupies  a  field  about 
half  way  between  hand  digging  and  steam-shovel  excavation. 


CALUMET   INTERCBPTINC;    SEWER,   CHICAGO,   ILL. 

Contrnot   So.  S. 

Bids  were  received  .lune  24  for  the  construction  of  the 
Calumet  Intercepting  Sewer.  Contract  No.  2,  from  (A)  Byrne 
Bros.  Dredging  &  Engineering  Co.,  (B)  Mar<iuette  Construc- 
tion Co.,  (C)  .lohn  W.  Farley,  (D)  Nash  Bros.,  (E)  Nash- 
Dowdle  Co.,  (F)  Henry  C.  Ulen.  The  item  bids  were  as 
follows: 

A  n  c  D  r-;  f 

4370  lin.ft.  8(,wcr,    11   ft. 

noncretc j:M  50     S45.O0     S48.00     SJ8.40     $35  00     $.39  00 

7    manholes  on   concrete 

sewer .50.00       30  ()0       10.00       40.00       40.00       29.00 

3200  lia.ft.  sower,   12-iii. 

vitrilicd  tile  pipij 1  (H)  I .  .50         1 .  50         2 . 00         1 .  .50         1  .50 

350  lin.ft.  s.nvcr.  9-in.  vit- 
rified tile  pipe 1.00         100         100         0.50         100         1.00 

32  niniiliolcs  on  tile  sower, 

witliout  covers 30  00  25  00       30(10        35.00       35.00        .54  00 

15  standard  c.i.  manhole      ^ 

cover  and  frame 10  00         0.00         7.50         8.00         8.50       13.00 

llebuildin^  existing  sewer 
at  il7tli  ."^t.  and  Houston 
Ave-.  1  lump  sum) 1000 .  00  1700 .  00  3300  00  3400  00     .500 ,  00  5200 .  00 

Cr<w.sinj;CointiiercialAve. 

at  07th  St.  (lump  sum)    1400  00  1200.00      10,000  2300  00     350  00  2800.00 

Crossing  C.  &  W.  I.  R.R. 
and  C.R.I,  i-  P.R.R. 
traelis  (lump  sunO 1-500  00  1.500.00      10,000  4.500  00  30f;0  00  2400.00 

88  M  ft.  b.m.  plank  road 

alons  Torrence  Ave. . ,  .      40  00         25.00       3.5.00       35  00       40  00       34.00 

1700  lin.ft.  relaving  water 

service  pipes 100  .50  1.00  fiO  2  00  .70 

140  lin.ft.  relaying  6-in. 
sewer  house  connections  .50  .50         1.00  .00         1.00  .70 

1,200,000    lb.    reinforcing 

steel 025  03  .05  .02}  02}         .03J 

500  lin.ft.  additional  pil- 

rngfurnished 20  .20  .13  .30  .25  .35 

500  lin.ft.  additional  pil- 
ing driven 20  .50         1 ,  00  .30  .50  .85 

5  M.  ft.  b.m.  cribwork  on 

piling 40  00       ,50  (K)       40.00       50.00       42.50       55.00 

5  M.  ft.  b.m.  plank  found- 
ations         25  00       25  00       25.00       25.00       25.00       25  00 

5  cu.yd.  additional  exca- 
vation, earth 75  .75  .75  .75  .75  .75 

1  cu.yd.  additional  e.xca- 

vation,  rock 3  00         3  00         3.00         3.00         3  00         3  00 

5  cu.yd.  additional  con- 
crete. Class  A 8.00         8.00         S.OO         S.OO         8  00         8.00 

5  cu.vd.  additional  con- 
crete, Cla-ss  B 7.50         7,50         7.50         7.50         7.50         7.50 

1  cu.vd.  additional  brick- 
work   9  00         9  00         9.00         9.00         9.00         9.00 

Extended  totals $195,583  $247,283  $307,205  $264,990  $205,596  $200,999 

CALUMET    INTERCEPTIXG    SEWER — CHICAGO,    ILL. 

Contract   Xo.  3 

Bids  were  received  June  24  for  the  construction  of  the  Cal- 
umet Intercepting  Sewer,  Contract  No.  3,  from  (A)  Byrne 
Bros.  Dredging  &  Engineering  Co..  (B)  Marquette  Construc- 
tion Co.,  (C)  John  W.  Farley,  (D)  Nash  Bros.,  (E)  Nash- 
Dowdle  Co.,  (F)  Henry  C.  Ulen.  The  item  bids  were  as  fol- 
lows: 

A  B  C  D  E  F 

7700  lin.ft.  concrete  sewer, 

13-ft.  diameter $40.25     S46.00     $44,40     $35.50     $42.25     $40,00 

12  manholes  on  concrete 

sewer 50  00       3100       40  00       40  00       40.00       30  00 

Connection  at   100th   St. 

(lumpsum) ■ 500.00     900,00     300  00     .300,00     300,00  2340.00 

Crossing  under  C  &  W.  I. 
R.R.  and  N.Y.C.  &  St. 
L.  R.R.  (lump  sum)  .        2000  00  4000  00  2000  O'J  4000  00  .3600,00  5500,00 

35  M.  ft.  b.m.  plank  Ro.id- 

way  on  Torrence  Ave. .        40.00       25  00       35  00       35  00       40     0       34  00 

684.000     lb.     reinforcing 

steel 02J  .03  ,05  .02}  ,02}         .03} 

37  tile  pipe  future  con- 
nections, 18-in 2,00  5  00  5  00        15  00  3  00        14.00 

5  tile  pipe  future  connec- 
tions, 24-in 3,50  6  00  5,00        25  00  4  00        14.09 

5  cu.yd.  additional  exca- 
vation, earth .75  .75  .75  ,75  .75  ,75 

5  cu.yd.  additional  exca- 
vation, rock 3  00         3  00         3  00         3  00         3  00         3.00 

5  cu.yd.  additional  con- 
crete. Class  A 8  00         8,00         S.OO         8  00         8  00         8  00 

5  cu.yd.  additional  con- 
crete. Class  B 7.50         7.50         7.50         7,50         7,50         7,50 

5  cu.yd.  additional  brick- 
work   9.00  0  00  9.00  9.00  9,00  9.00 

5  M  ft.  b.m.  plank  founda- 
tions         25  00        25  00        25.00       25  00       25  00       25  00 

Extended  totals $331,882  $381,348  S3S0,561  $431,401  $348,602  $342,181 

Oil  Burnins  Locomotives — Morley  Donaldson,  Vice-Pres.  of 
the  Grand  Trunk  Pacific  Ry.,  announces  that  the  installation 
of  oil-burning  locomotives  on  the  mountain  section  of  the  line 
has  now  been  completed.  These  locomotives  are  of  the  most 
modern  type,  and  were  placed  in  service  for  passenger  traffic 
for  the  first  time  today.  They  are  in  operation  from  Jasper  to 
Prince  Rupert,  over  7i9  miles  of  main  line.  Especial  interest 
attaches  to  the  installation  of  this  class  of  motive  power,  as 
it  marks  the  first  use  of  oil  burners  on  an  extensive  scale  in 
Canada,  threat  oil  storage  tanks  have  been  erected  at  various 
points  along  the  line  for  supplying  locomotives  with  the  nec- 
essary fuel.  The  Grand  Trunk  Pacific  steamships  Prince 
George  and  Prince  Rupert,  which  operate  from  the  Pacific 
terminal  of  the  line  at  Prince  Rupert  to  Victoria.  Vancouver 
and  .Seattle,  are  also  oil  burners,  and  this  gives  the  Grand 
Trunk  Pacific  nearly  1500  miles  of  rail  and  water  route  on 
which  this  form  of  fuel  only  is  used. 
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EXPANSION  AT  STEEL  MILLS 

A  recent  report  from  the  YounRstown  district  states  that 
since  the  first  o(  the  year  steel  mills  there  have  appropriated 
fully  $12,000,000  for  extensions  and  new  construction.  The 
Youngstown  Sheet  &  Tube  Co.  is  spending  $5,000,000  for  a  new 
plant,  the  Republic  Iron  &  Steel  Co.  has  authorized  the  con- 
struction of  new  furnaces  and  tube  mills  costing  $1,000,000, 
thus  swelling  this  company's  expenditures  for  development 
up  to  $3. .500,000.  The  Youngstown  Iron  &  Steel  Co.  has  im- 
provements co.sting  $750,000  under  way,  the  Brier  Hill  Steel 
Co  is  spending  $250,000,  while  the  Trumbull  Steel  Co.  has  an 
extension  in  course  of  construction  costing  $500,000.  Steel 
authorities  assert  that  no  other  single  year  in  the  history  of 
the  Youngstown  district  has  seen  such  large  expenditures  for 
new  plants  and  additions  for  the  production  of  steel  and 
iron. 

The  expansion  in  the  Youngstown  district  is  not  an  iso- 
lated incident,  bv  any  means.  Reports  from  Pittsburgh,  the 
Middle  West  and  the  South  bear  indications  of  new  con- 
struction for  steel  and  iron  plants  tending  to  prove  that  ex- 
pansion on  a  large  scale  is  general  in  all  the  steel  and  iron 
districts   of   the    country. 

The  question  naturally  arises  as  to  whether  or  not  this  de- 
velopment of  the  iron  and  steel  industry  is  on  a  scale  that 
may  after  the  conclusion  of  hostilities  and  at  the  same  time 
the  abnormal  demand  for  steel  and  iron,  result  in  a  reaction 
so  pronounced  as  to  largely  counteract  the  gains  derived  from 
the  war.  Some  manufacturers  pointed  out  that  while  the 
volume  of  expansion  this  year  is  greater  than  the  normal  in 
1914  the  amount  expended  for  new  construction  was  well 
below  the  average,  so  that  this  year's  investment  instead  of 
being  in  the  nature  of  a  too  rapid  advance  makes  up  more  or 
less  for  the  lethargy  that  pervaded  the  steel  industry  last 
year,  causing  suspension  of  development.  But  on  the  other 
hand,  some  of  the  steel  manufacturers  who  look  forward  to  a 
marked  reaction  after  the  conclusion  of  the  war  openly  state 
that  conservatism  should  pervade  the  steel  industry  at  this 
time  and  that  too  rapid  expansion  may  make  the  burden  to  be 
carried  after  peace  is  declared  all  the  more  great. 

Each  dav  brings  new  reports  of  the  increased  demand  for 
steel.  Mills'  are  enjoying  production  at  the  rate  of  fully  S5'm 
of  capacity  and  further  increases  are  regarded  as  a  certainty. 
A  few  incidents  that  can  be  regarded  as  pointers  may  be 
cited.  The  open  hearth  steel  cni.arity  is,  with  a  few  excep- 
tions, in  full  operation.  The  puichase  of  pig  iron  by  the 
Republic  Iron  &  Steel  Co.,  which  normally  produces  enough 
pig  iron  for  its  requirements,  the  buying  of  billets  by  the 
United  States  Steel  Corporation,  estimated  at  70,000  tons,  all 
strikingly  tell  of  the  period  of  prosperity  that  today  obtains 
in  the  steel  trade.  New  war  orders  for  shells,  rails,  cars,  etc., 
have  been  noted  during  the  past  fortnight  and  inquiries  are 
in  the  market  that  portend  further  active  buying  of  shells 
by  Russia.  Italv  and  Australia  have  been  in  the  market  tor 
rails  and  this  business,  amounting  to  over  30,000  tons  may 
soon  be  closed.  

War  business,  which  for  a  considerable  time  furnished  the 
greatest  impetus  for  the  steel  trade,  is  finding  a  strong  com- 
petitor at  the  present  time  in  domestic  business.  The  ad- 
vances in  the  prices  of  structural  steel,  bars,  shapes  and 
plates  have  forced  steel  consumers  to  enter  the  market  for 
requirements  that  thev  would  not  have  purchased  until  this 
winter  Although  the  new  price  of  $1.30  is  not  being  firmly 
maintained,  the  advance  from  $1.25  has  placed  a  large  volume 
of  domestic  business  on  the  books  of  the  steel  companies.  The 
latest  report  of  the  fabricating  association  shows  that  book- 
ings in  June  reached  80%  of  capacity  against  an  average  of 
62%%  in  the  preceding  three  months.  Thus  June  has  been  the 
best  month  since  .\pril,  1914.  The  city  of  New  York  is  to 
be  a  large  purchaser  of  steel  in  the  next  fortnight.  The 
awarding  of  the  37.000  tons  rail  contract  to  the  Bethlehem 
Steel  Products  Co.  bv  the  Public  Service  Commission  is  but 
a  forerunner  of  the  steel  orders  to  be  placed  on  the  market 
bv  that  board.  Five  important  subway  contracts  are  to  be 
awarded  shortly  and  the  steel  involved  amounts  to  over  25,000 
tons.  Railroad  buying  shows  a  marked  tendency  to  improve. 
The  recent  inquiries  for  automobile  cars  are  to  be  followed, 
if  reports  are  correct,  by  fairly  large  buying  of  ordinary 
freight  cars  by  some   large  Eastern  roads. 

Progress  on  New  York  Subway  Work — Bids  were  opened 
July  27  bv  the  Public  Service  Commission  for  the  construction 
of  two  sections  on  two  of  the  most  important  lines  of  the 
dual  system  in  Manhattan  and  Brooklyn,  namely,  one  section 
of  the  Broadway  subway  in  Manhattan  and  one  section  of  the 
Eastern  Parkway  subway  in  Brooklyn.  In  addition  the  Com- 
mission opened  bids  for  the  supply  of  rolled  manganese  rails, 
for  use  on  all  lines  of  the  dual  system  not  already  provided 
for. 

The  contract  for  the  Broadway  subway  is  for  Section  3 
of  Routes  4  and  36.  This  section  begins  at  3Sth  St.  and  runs 
north  under  Broadway  to  42d  St.,  where  it  crosses  under  the 
line  of  the  existing  subwav  and  continues  north  through 
Seventh  Ave.  to  51st  St.  The  plans  call  for  a  four-track 
railroad,  with  an  express  station  at  42d  St.  and  a  local  station 
at  49th  St.  The  Broadway  subway  is  to  be  operated  by  the 
New  York  Cosolidated  R.R.  Co.  under  the  contract  between 
the  city  and  the  New  York  Municipal  Ry.  Corporation.  It  runs 
from  the  lower  part  of  Manhattan  Island  to  59th  St.  and 
through  59th  and  60th  St.  to  the  East  River,  which  it  will 
cross  probably  by  tunnels  to  a  connection  with  the  new  rapid 
transit  lines  in  Queens  over  which  the  Brooklyn  company  will 
have  trackage  rights.  On  the  southern  end  it  will  be  con- 
nected through  Canal  St.  and  the  Manhattan  Bridge  with  the 
Fourth  Ave.  subwav  in  Brooklyn,  and  also  with  the  same  sub- 
wav bv  a  new  tunnel  from  Whitehall  St.,  Manhattan,  to  Mon- 
tag'ue  St.,  Brooklyn.  It  is  a  four-track  line  from  City  Hall  to 
59th  St.  All  other  sections  on  this  subway  in  Manhattan  are 
already  under  contract.  The  Eastern  Parkway  contract  is  for 
Section  3  of  Route  12,  which  runs  under  Eastern  Parkway, 
Brooklyn,  from  Nostrand  Ave.  to  Buffalo  Ave.  The  contract 
calls  fo"r  a  four-track  railroad,  with  stations  at  Kingston  Ave. 
and  Utica  Ave.,  the  latter  an  express  station.  The  method  of 
construction  will  be  by  open  trench  excavation  except  at  cross 
streets,  where  it  will  be  under  cover.  The  Eastern  Parkway 
.subwav  is  for  operation  by  the  Interborough  Rapid  Transit 
Co.  as  an  extension  of  the  existing  subway.  It  runs  from  the 
terminus  of  the  present  subway  at  Atlantic  and  Flatbush 
Ave.,  Brooklyn,  under  Flatbush  Ave.  and   Eastern  Parkway  to 


Buffalo  Ave.,  beyond  which  point  there  will  be  an  elevated  ex- 
tension through  East  98th  St.  and  Livonia  Ave.  to  New  Lots 
Rd.  With  the  exception  of  the  work  under  the  Long  Island 
R.R.  station  at  the  present  subway  terminus  all  other  under- 
ground work  on  the  Eastern  Parkway  line  is  under  contract. 
It  will  have  a  two-track  branch  subway  down  Nostrand  Ave. 
to  Flatbush  Ave.  One  section  of  this  line  is  already  under 
contract,  and  bids  for  the  other  section  will  be  opened  this 
week. 

The  contract  for  manganese  rails  is  for  the  supply  of  about 
2200  tons  to  3000  tons  of  standard  and  short  lengths,  and  the 
bidder  was  required  to  bid  upon  the  time  of  delivery.  These 
rails  will  be  used  upon  about  230  miles  of  single  track  of 
the  new  subway  and  elevated  lines  to  be  owned  by  the  city. 
The  city  has  already  purchased  the  main  open  hearth  steel 
rails  for  such  lines.  Under  today's  bidding  the  successful 
contractor  must  have  the  first  lot  ready  for  delivery  within 
60  days  from  the  delivery  of  the  contract  and  the  remainder 
as  called  for.  Each  proposal  was  accompanied  by  a  certified 
check  for  $25,000.  The  bond  for  the  faithful  performance  of 
the  contract  is  fixed   at   $25,000. 

Expnndins  Foreigrn  Trade — Exports  to  Germany  during 
April  were  zero,  according  to  an  analysis  of  the  foreign  trade 
issued  by  the  Department  of  Commerce  Monday.  During 
April  last  year,  however,  the  exports  to  Germany  amounted 
to  more  than  $18,000,000.  The  exports  to  the  United  Kingdom, 
however,  amounted  to  more  than  $94,000,000  during  April,  an 
increase  of  more  than  $57,000,000.  The  exports  to  Austria- 
Hungary,  the  Department  reports  amounted  to  but  $1249 
in  April,  whereas  it  was  nearly  $2,000,000  in  April,  1914.  The 
loss  in  trade  with  Germany  and  Austria  has  been  more  than 
made  up  in  the  increase  in  trade  with  the  Allies.  This  is 
the  first  time  since  the  outbreak  of  war  that  the  Department 
has  reported,  however,  that  the  United  States  shipped  not  a 
cent's  worth  to  Germany.  The  imports  from  Germany  during 
April  amounted  to  $2,600,000,  a  reduction  of  nearly  $14,000,000 
for  the  month.  The  imports  from  Germany  ending  with  April 
amounted  to  $86,000,000,  just  a  little  over  one-half  what  they 
were  during  the  same  ten  months  last  year.  The  exports  to 
Germany  during  the  ten  months  have  amounted  to  nearly 
$29,000,000,    a    reduction    of   about    $280,000,000. 

During  April  the  United  States  shipped  to  France,  $51,000,- 
000  worth  of  merchandise,  an  increase  of  $43,000,000;  to  Italy, 
$19,000,000  worth,  an  increase  of  $14,000,000;  to  the  Nether- 
lands, $20,000,000,  an  increase  of  $11,000,000;  to  Norway,  $3,500,- 
000  an  increase  of  $2,800,000;  to  Russia  in  Europe  $4,800,000, 
an  increase  of  $2,000,000,  and  to  Sweden  $5,900,000,  an  increase 
of  $4,800,000.  Italy  is  the  only  European  country  from  which 
the  United  States  has  obtained  an  increased  volume  of  imports 
during  April.  The  imports  from  Italy  amounted  to  $6,600,000, 
an  increase  of  $1,600,000.  There  was  an  increase  of  about 
$10,500,000  in  the  imports  from  Cuba,  an  increase  of  $3,000,000 
in  the  imports  from  Argentina;  an  increase  of  $2,000,000  in 
the  imports  from  Brazil;  an  increase  of  about  $1,000,000  in 
the  imports  from  Japan,  and  an  increase  of  $1,800,000  in  the 
imports  from  Australia.  The  total  exports  from  the  United 
States  in  April  amounted  to  $294,746,117,  against  $162,550,870 
in  April,  1914,  while  total  imports  were  $610,576,106,  compared 
with  $173,896,476  a  year  ago.  For  the  ten  months'  period 
ended  with  April,  exports  were  $2,225,823,986,  against  $2,045,- 
772,785  in  the  same  period  a  year  ago.  Imports  for  the  ten 
months'  period  were  $1,374,189,749,  against  $1,572,438,054  a 
year  ago. 

An  analysis  of  the  tabulated  report  for  ten  months  shows 
that  despite  the  so-called  war  orders  the  exports  of  manu- 
factures of  all  kinds  other  than  foodstuffs  have  been  less  than 
in  the  similar  period  before  the  war.  The  normal  sales  of 
manufactures  during  peace  were  greater  than  those  under 
existing  war  conditions.  Because  of  this  fact  and  of  the 
extraordinary  shrinkage  of  exports  of  crude  materials  it  is 
found  that  the  net  increase  in  our  total  exports  has  been 
wholly  in  foodstuffs  and  in  that  item  of  foodstuffs  which 
covers  those  in  crude  condition  and  food  animals. 

On  the  import  side  it  is  noteworthy  that  there  has  been 
an  absolute  increase  in  the  ten  months  of  importations  of 
foodstuffs  partly  or  wholly  manufactured.  The  larger  part 
of  the  total  shrinkage  of  total  imports  has  been  in  the  items 
of  manufactures  and  particularly  in  that  of  manufactures 
ready  for  consumption. 

An  Arbitrary  Heiluction  of  a  Contract  Price  by  a  Govern- 
ment officer  was  overruled  by  the  Comptroller  of  the  Treas- 
ury in  a  decision  rendered  June  IS  on  the  claim  of  W.  R. 
Grace  &  Co.  .\ccording  to  the  recital  of  facts  in  the  Comp- 
troller's decision.  W.  R.  Grace  &  Co.  in  May,  1913,  contracted 
to  deliver  on  the  Isthmus  of  Panama  some  635,000  ft.  of 
creosoted  Douglas  fir  for  $53.70  per  M.  ft.  The  timber  was  to 
be  treated  with  not  less  than  16  lb.  of. dead  oil  per  cubic  foot 
was  to  receive  a  preliminary  inspection  at  the  creosoting 
works  and  at  the  loading  dock  on  Puget  Sound,  and  final 
acceptance  was  to  be  made  after  delivery  on  the  Isthmus. 
On  the  first  shipload  sent  by  this  contractor,  the  Government 
representatives  failed  to  make  any  accurate  test  to  deter- 
mine whether  the  timber  had  received  the  proper  amount  of 
creosote.  It  was,  however,  inspected  by  the  depot  quarter- 
master as  delivered,  and  was  paid  for  under  his  certificate. 
On  the  second  shipment  sent  by  the  contractor,  including 
much  the  larger  part  of  the  order,  the  Bogardus  Testing  Lab- 
oratories were  employed  by  the  Government  to  inspect  the 
work.  Thev  reported  creosoting  in  excess  of  the  contract 
requirement's.  In  the  use  of  the  first  shipload  delivered,  how- 
ever, the  engineer  in  charge  thought  he  detected  insufficient 
creosoting.  After  weighing  nine  pieces  of  untreated  and 
eight  pieces  of  treated  lumber,  and  finding  the  average  weight 
of  the  treated  was  45.9  lb.  against  38.8  lb.  per  cu.ft.  for  the 
uncreosoted,  he  reported  that  the  timber  hpd  not  been  prop- 
erly creosoted.  Similar  tests  were  made  by  two  other  engi- 
neers one  of  whom  recommended  a  reduction  of  $15  per 
M-ft  in  the  price  to  be  paid  for  the  lumber,  and  another  $10 
per  M.  The  chief  quarter-master,  after  studying  the  reports 
of  the  two  engineers,  fixed  upon  a  reduction  of  $18.12  per  M. 
The  Comptroller  of  the  Treasury  concludes  that  the  tests 
made  bv  the  engineers  on  the  Isthmus  were  unreliable  as 
proof  that  the  creosoting  was  actually  deficient,  and  that 
the  Government  representatives  had  no  right  to  arbitrarily 
reduce  a  contractor's  price  on  the  basis  of  these  tests.  R.  D. 
Micou,  of  Washington,  acted  as  attorney  for  the  claimant  In 
the  prosecution  of  the  case  before  the  Comptroller. 
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OEHsHr^cftnoini  Mews 

I  -^Denotes  work  advertised  in   ENGINEERING   NEWS. 

I  +Denotes  contract  awarded.     The  names  of  bidders  awarded   contracts  are  set   In  CAPITALS 
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puitE  (■H.v:\c;i!;.<s  .\Nn  the  business  outlook 

Witli  tlie  turn  of  the  year  came  a  change  for  the  better 
In  general  business.  This  was  pronounced  In  the  steel  trade, 
perceptibly  felt  in  the  dry  goods  industry,  and  its  influence 
noted  in  other  trades  all  along  the  line.  It  was  less  felt  in 
the  engineering  and  contiaoting  field  than  in  any  other,  but 
that  was  to  be  expected,  for  business  activity  has  always 
shown   later  in   this   field   than   in  any   other. 

The  iron  trade  Is  phenomenally  good.  The  leading  inter- 
ests are  operating  at  the  rate  of  93^',  of  capacity,  and  the 
independent  mills  are  even  more  actively  engaged.  Of  course, 
a  goodly  share  of  this  is  for  war  orders,  perhaps  25%  of  the 
total  output,  but  domestic  trade  is  continuing  without  abate- 
ment weel<  by  week,  and  it  is  only  a  question  of  time  when 
car  orders  will  be  much  larger.  There  have  been  numerous 
advances  in  iron  and  steel  products,  and  the  scrap  market 
continues    to   make   new    high    lecords    almost   weekly. 

The  volume  of  war  orders  is  almost  beyond  comprehension, 
and  If  the  trade  were  not  satisfied  with  the  large  volume  of 
liusiness  being  booked,  there  is  every  reason  to  believe  that 
a  strong  effort  would  be  made  at  the  coming  session  of  Con- 
gress to  put  through  a  bill  which  would  result  in  piling  up 
munitions  of  war  in  the  United  States  on  a  stupendous  scale. 
The  ridiculous  prices  which  have  been  current  for  metals 
have  given  way.  Electrolytic  copper  has  been  sold  down  as 
low  as  ISVsC.  This,  however,  was  not  from  the  producers  but 
from  second-hands  who  had  overbought.  This,  perhaps,  was 
an  extreme  figure,  but  it  did  show  that  the  market  was  to 
sonie  extent  artificial.  The  price  of  tin  has  likewise  declined, 
lead  is  easier,  and  spelter  down  to  more  nearly  normal  level 
The  activity  in  shipbuilding  work  continues.  It  will  be  a 
question  of  only  a  short  time  before  new  shipbuilding  yards 
will  be  projected,  and  probably  on  an  enormous  scale.  An  ex- 
tensive program  of  steel  building  capacity  has  been  arranged 
In  the  Toungstown  district,  and  it  is  evident  that  the  pro- 
ducing capacity  will  soon  be  found  to  be  too  small  for  the  de- 
mand. 

The  agricultural  outlook  is  more  promising  but  not  as 
hopeful  as  it  might  be.  The  corn  crop  is  late.  There  is  no 
doubt  that  it  is  two  to  three  weeks  behind  normal.  Of  course 
with  a  succession  of  hot  days  great  improvement  would  be 
snown,  as  the  plant  has  a  good  start  and  the  acreage  is  large 
The  corn  crop  has  for  a  great  many  years  been  more  or  less 
a  true  guide  to  business  activity.  Of  course  it  will  not  be  so 
'"Jjch  of  a  factor  this  year  when  there  will  be  large  exports  of 

f=iie?,"^ff"''*Tl2"  in  New  York  is  active,  although  building  has 
fallen  off  The  subway  work  keeps  up,  and  some  extremely 
large  contracts  for  track  materials,  ballast,  and  the  like  will 
%  ,  u"  ^^'^  "®^*  ^"^^  weeks.  There  Is  no  doubt  that  every 
effort  has  been  made  to  push  construction  work  on  the  sub- 
way at  a  time  of  low  prices. 

Financial  conditions  are  very  satisfactory.  The  indebted- 
ness of  the  United  States,  to  Europe  has  beeri  greatly  reduced, 
but  not  altogether  eliminated.  The  stock  of  gold  in  this 
country  is  abnormally  large.  Capital  is  available  in  limited 
amounts  for  new  enterprises,  but  the  supply  of  time  money  is 
almost  beyond  comprehension.  It  is  undoubtedly  a  period  of 
economy,  retrenchment,  and  paying  of  bills,  but  such  a  pe- 
riod of  affairs,  be  they  those  of  a  nation,  a  state,  or  an  in- 
dividual, leads  to  wealth  in  a  very  short  time. 

CEMENT,    LIME    AND   BRICK 

Portland    Cement — The    prices    of    cement    show    no    chantre 

compared  with  last  month,  and  the  demand  is  slightly  bettir 

It    cannot    be    said    that    any    of    the    mills    are    fushed    with 

orders     but    there    is    undoubtedly   considerably    more    business 

than  there  was  a  month  ago.     The  advance   of  July   1   did   not 

retard    buying    to    any    marked    degree,    but    it    did    not    liasten 

matters  at  all.     The   price   is  now   $1.42   New   York     equivilen" 

to    $1.02   less   the    charge    for   bags.      The    following   quotations 

n^naWhPrL'^f-^*^?  ^°'"^^  named,  and  do  not  include  the 
usual    charge    for    bags: 

Chicago    $1.11    Boston     1   ofi 

Detroit      1.20    Cleveland i'oq 

Jersey    City 84    Duluth    ■"    i'37 

New   York    1.03    Minneapolis     "    137 

St-   Paul    1.37    Pittsburgh iios 

.  Brick^— The  market  in  New  York  is  very  quiet  Some 
ta  k  is  heard  of  the  Hudson  River  brick  yards  closing  dSwn 
fken  "to'^i^fe,^',  f  "■  ''''^^y  '"  September.  This  step  win^2 
in  l^ewv^.v'*^'^',  '^"^"  ■'''=''■"'""'■■'"""  either  at  the  yards  or 
m  New  York.  The  price  is  attractive  to  those  wh6  believe 
New  Yo^rk"^'        ''"P''°^«    '°'-   '"•'=k   can   be   had   at   $5.25    to    $5.75 

rep^ivp^''T;'?'^!>,''''"''^"''  '-^  small  yet  some  orders  have  been 
[n^  S^  Ki^  =^^riH;^°-n  =^/encies  in  the  City  of  New  York,  offer- 
ing ;fi.b6  and  $1.(0  for  laborers  to  go  out  of  town  and  it  has 
thin  rCn'th'^Jn  ""these.  Therl  is  great  d^V'n^ore  work 
tnan  a  month  ago,   and   fewer  men   to  do   if   but   the   exneeted 

mat'eHfliz°ed'^orc^''"'''  ^=^^-  ''fS"  Predicted."  has*  no^L 'yet 
materialized.  Of  course,  it  is  the  belief  of  those  who  have 
given  the  matter,  much  careful  attention  that  thfs  Ys  simply 
Fief  X't"!here  wm"  b^"''  not  in  any  way  lessening" the  be- 
•JifJ*  there    will    be    a    real    shortage    later.      It    is    evident 

■and  D^t^to'^wn^S^  °V^  """■P'-"f  Ia.bo>-  has  been  taken  in  hand! 
ana  put  to  work,  while  an  epidemic  of  strikes  late  last  month 
Zl^y,^^  'S'^'*'",  i°  intlicate  that  the  poiAt  has  nea?ly  been 
rate^'of  pIy'"a"s'fom!:i?fyf°""'  "^^  '"^""^^  *«  -"■"'^  '°'^^^  "^am^ 
Crushed  Stone — Considerable  exception  has  been  taken  to 
•4s  lSw"a*s  fiT'^'  '"  "Engineering  N?ws"  a  month  l|o  ?hi? 
as  low    as  65c.   per  cu.yd.   alongside   of  dock  has  been   doneV" 


and  this  is  vigorously  denied  In  certain  quarters.  There  Is 
!;,n,i„  "v  however,  that  some  low  <iuotations  have  been 
made.  I-or  example,  late  m  the  month  of  July  there  was 
vigoi-ous  bidding  on  a  contract  for  6000  yd.  of  li^-in.  stone  tor 
the  Dock  Department,  and  as  low  as  62c.  was  bid  There 
was  another  bid  of  65c.,  and  an  oldtime  seller  of  stone  bid 
bTi^c.  It  was  pointed  out,  however,  that  this  was  a  very  de- 
sirable contract,  as  the  Dock  Department  takes  a  great  deal 
ot  Its  m.aterial  in  the  winter,  when  times  are  usually  dull 
Considerable  interest  is  evidenced  about  a  contract  for  300,- 
?h2.i  ■■  for  bal  ast  for  the  New  York  municipal  railways,  and 
there   is  undoubtedly  more   business   than  a  year  ago. 

IRON   AND    STEEL 

Pig   Iron — The    chief    interest    in    the    pig   iron    market    has 

Foundr^  iri'^'^  b ''''''"";°"  *{)  '^  '^'"'^1^  fSr  steel-making  iron 
Foundry  iron  has  not  picked  up  with  the  quickness  evident 
in  the  market  for  steel-making  iron,  but  it  has  gone  aliead 
faster  than  most  people  believe.  There  is  little  doubt  that 
a  great  deal  of  the  cheap  iron  has  been  gathered  l°yspecS- 
i^rP''-^'  ^^'k,"  ^''l  ''*'*'P.  't  °^  the  market  until  prices  are 
considerably  higher.  As  it  is.  there  are  not  many  furnaces 
tliat  are  disposed  to  sell  far  ahead  at  prevailing  prices  Molt 
fitht  \r  are  anxious  for  business  for  nearby  delivery,  but 
fight  shy  of  future  contract.  This  is  the  most  healthy  sign 
of  the  market.  Of  course,  many  of  the  furnaces  have  a  good 
back  log  m  orders  placed  some  time  ago.  at  lower  prices 
It  IS  true,  but  still  sufficiently  remunerative  to  make  them 
quite  independent  as  far  as  new  business  is  concerned  Prices 
as  stated  are  considerably  higher,  and  for  lots  of  100  tons 
and   over   prices   named   are   as   follows- 

Cincinnati  Southern  Foundry  No.  2.  $13  to  $13.50;  Cincinnati 
Northern  Foundry  No.  2.  $14.25  to  $14.75;  CincinnaU  Northern 
Foundry  No.  3,  $14.25  to  $14.50;  New  York  Northern  Foundr? 
«^°4oVPn'"'  i"l=^T°  !l<'  ^'•^^^'  ^'°'-^  Southern  Foundry  No  2*^ 
$14.25;   New   York   Northern    Foundry   No.    2X.    $14.25    to   $14  50 

In  Cliicago  Northern  Foundry  No.  2  is  $13  to  $13  50-  in 
Birmingham  Southern  Foundry  No.  2  is  $10  to  $10.25  In 
Pittsburgh.  Bessemer  iron  is  $15.20  and  basic  $13.95.  These 
?„  fifi'p"?.  ^"'^'"^•'..-the.SSc.  freight  charge  from  the  valley 
to  the   Pittsburgh   district.  "•»'=j' 

TTr,i?eH*«t?fii*^^'^®i-?*'^^  is  active.  the  leading  mills  of  the 
United  States  Steel  Corporation  running  practically  full  time 
f..  ,h  ?  of  their  operations  are  confined  to  light  rails,  chiefly 
for  the  lurnber  interests,  for  the  coal  mining  industry  is  not 
buying  rails  to  any  extent.  The  rail  mills  have  recently 
The  ord°er'%nY°th  ^R  ''<?""<ls  which  will  go  into  shrapneh 
ihe  order  for  the  Russian  Government  has  been  partially 
closed,  but  there  is  still  quite  a  little  more  foreign  business 
that  has  to  be  developed.  There  is  no  doubt  that  the  raUroadl 
Y-'J'i""?'  kT^P"^  ^°""  ""aok  maintenance  this  year  than  they 
did  last,  but  they  are  still  economizing  to  a  marked  deg"ee 
Quotations  show  no  change,  and  for  lots  of  1000  tons  or  over' 
prices  are  as  follows:  Standard  sections  of  Bessemer  $28- 
open  hearth.  $30;   both  per  gross  ton  f.o.b.   Pittsburgh.     Girder 

L^nl'fh'."  sfwn  n''"^"'"  ""?  *^£",  P'^'-  sross  ton!  in  eTft 
lengtlis  $38  40  per  gross  ton,  both  f.o.b.  New  York  Other 
quotations  f.o.b  Pittsburgh  for  large  lots,  prices  given  be  ng 
^0  7n  lo'Jh'"  ^••^;/''''1.''^''°!,'.°'^L^^  Standard  sections.  1.25c.; 
S-"to  12-lb     i  3dc  '  '^■-    ^-'    t°    ^^"'h-    1-25C.,' 

Track  Supplies— Makers  of  spikes  have  not  received  any 
orders  lately,  but  they  say  that  the  railroads  have  contracted 
for  enough  material  to  keep  them  busy  for  several  montlis  to 
come.  Prices  of  spikes  are  unchanged,  the  demand  for  tie 
plates  continues  to  increase.  Standard  railroad  spikes  are 
quoted  at  1.50  to  1  55c..  track  bolts  and  square  nuts  1  90 
to  2c.;  all  in  carload  lots.  Tie  plates  are  $25  to  $26  per  net 
ton  at  the  milL  Angle  bars  are  quoted  at  the  unchanged 
?h^?  f  V-^^S  Chicago.  These  prices,  with  the  exception  of 
those  for  tie  plates,  are  given  in  cents  per  lb. 

,.-^^t""'*"''-"'  i*^'i**"?,'''~'^i'^  r^P'"^"  increase  in  the  amount  of 
work  required  for  New  York  City  has  kept  many  of  the 
f„  m''*"'"v  ?'"^  "usy.  Subways  and  rapid  transit  extensions 
in  New  -iork  are  demanding  more  steel  than  any  one  thought 
they  would  a  year  ago.  In  consequence,  this  "has  proved  a 
very  good  foundation,  then,  too,  there  have  been  a  number  of 
hurry  orders  for  structural  steel  for  factory  work.  All  of 
this  stuff  has  been  of  the  utmost  urgency,  tor  delivery  was 
essential,  and  sometimes  be  only  requisite.  In  the  Youngs- 
town  district  there  is  an  active  program  of  steel  mill  con- 
n/'i'ti'T  ^-Si"^  °"/  ''"/  this  is  taking  a  very  fair  tonnage 
of  steel.  The  railroads  are  not  heavy  buyers  of  steel  at 
present,  but  the  car  supply  must  be  augmented  soon  Prices 
show  no  change  from  last  month.  I-beams  3-  to  15-in..  chan- 
5?J?  i'  to  15-in  angles  3-  to  6-in.,  T's  3-in.  and  over,  are  1.25c 
Pittsburgh.  Other  quotations,  including  I-beams  over  15  in' 
W-beams  IS  in.  and  over,  channels  over  15  in.,  angles  over 
6  in.,  are  $1.30.  Cutting  to  specified  lengths  is  charged  at  the 
following  rates:  2  ft.  to  3  ft.  inclusive.  25c.;  2  ft  to  1  ft 
50c.;  under  1  ft..  1.55.  No  charge  is  iViade  for  cutting  to 
fS%'^4^'^  lengths  above  3  ft  In  Philadelphia,  the  base  friJe 
Mi^^-iVu'"  ^^"  Francisco,  $2.05  to  $2.10;  in  New  York,  $142 
All   of  these  quotations  are   per   100   lb. 

h„t^J?i**l~'ri!®., shipbuilding  works  are  taking  plates  freely. 
e-^neoVert  ■rh"'i?-V,'^  "ave  not  bought  as  many  plates  as  was 
expected.  The  mills  rolling  plates  are  fairly  busy,  and  prices 
«h^.r'''','r:nn'^^'".°'''^''.'"-'',  'nclude  1000  gondolas  f6r  the  Lake 
Shore,  1500  automobile  cars  for  the  New  York  Central  a 
^o^r^.n^r^^^L'"*',"*"  ^ars  for  a  coke  concern,  as  well  as  coal  c'ars 
for  some  of  the  smaller  lines.  It  is  evid'ent  that  shipbuilding 
work    will    continue    to    be    just    as    active    as    it    has    been     for 
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the  ne.xt  two  or  three  years.  It  is  possible  that  some  new 
shipyards  may  be  built  on  the  Atlantic  Coast.  The  minimum 
for  plates  is  now  lfl.25  Pittsburgh.  This  is  equivalent  to 
SI. 34  Chicago,  $1.41  Philadelphia,  and  $1.42  New  York.  All 
of  these  quotations  are   per   100   lb. 

Pine — The  demand  for  pipe  is  good.  There  is  more  of  a 
demand  for  small  pipe  than  there  was  a  month  ago,  and  since 
the  prices  of  galvanized  pipe  have  come  down  to  a  more  sane 
level,  there  has  been  a  fair  amount  of  buying  there.  The 
orders  for  line  pipe  have  not  been  as  heavy  as  they  were 
two  months  ago,  but  the  demand  for  merchant  pipe  shows 
a   considerable   increase. 

Black  Galvanized 

3ii-  to  2-in.  steel,  butt  welded 79%  571^% 

2',i-  to  6-in.  steel,   lap  welded 78%  be^% 

7-   to    12-in.    steel,    lap   welded 76%  04^.% 

At  these  discounts  the  net  prices  of  pipe  per  foot,  in  large 
in  lots  Pittsburgh,  are  as  follows: 


Diameter     Black 

%-in 2.43 

1-in 3.r.7 

IVi-in 4.83 

IVj-in .^.77 

2-in 7.77 

2%-in 12. S7 

3-in 16. S3 

4-in 23. 9S 


25.44 
33.27 

47.41 


, Cents , 

Galvan- 
Diameter      Black  ized 

5-in 32.56  64. 3S 

6-in 42.24  S3. 52 

7-in 57.12  l.OS 

S-in 60.00  1.13 

9-in 82.80  1.50 

10-in 98.88  1.87 

11 -in 1.11  ;2.10 

12-in 1.21  2.31 


Sheet.s — The  market  for  sheets  is  more  or  less  mixed. 
There  is  no  doubt  that  black  sheets  are  considerably  stronger, 
and  that  the  mills  are  operating  at  even  a  higher  ratio  than 
a  month  ago,  and  there  is  a  very  fair  business.  On  the  other 
hand,  there  has  been  a  sharp  cut  in  the  price  of  galvanized 
sheets.  This  does  not  represent  so  much  the  reduction  in 
the  price  of  spelter,  although  that  has  been  considerable, 
but  it  represents  a  disposition  on  the  part  of  those  mills 
which  have  spelter  bought  or  contracted  for  at  much  lower 
prices,  to  realize  something  on  their  contracts.  The  reduction 
in  the  price  at  the  mill  amounts  to  fully  $20  per  ton,  but  this 
has  not  been  followed  up  at  the  same  ratio  by  the  stores  in 
New  York.  Of  course  such  a  reduction  will  come  later.  At 
the  present,  however,  prices  are  at  such  a  high  level  that 
they  seriously  restrict  consumption.  The  sheet  trade  is  not 
so  active  as  the  other  lines  of  steel  industry,  perhaps  because 
the  present  activity  in  the  steel  trade  is  due  to  abnormal 
causes  and  not  especial  activity  in  the  building  trade.  It  is 
probable,  however,  that  the  sheet  business  will  improve  some- 
what a  little  later.  The  following  quotations  are  for  large 
lots  of  sheets  f.o.b.  Pittsburgh  and  small  lots  in  stone:  New 
York. 

, Cents  per  Pound , 


No.  10 

1.55 

No.    12 

1.55 

No.   14 

1.60 

No.   16 

1.65 

Nos.   IS 

and   20 

1.70 

Nos.  22 

and  24 

1.75 

No.  26 

1.80 

No.   27 

1.85 

No.    28 

1.90 

Liirge  lots 

PittsbUTgh 

Black  <]Jalv. 


4.50 
4.60 
4.60 
4.70 


Warehouse   delivery 

New   Yoil. 

Black  Galv. 


.35 


4.95 
5.20 
5.35 
5.50 


2.40 
2.45 
2.50 
2.55 
2.60 


Large   lots 
Pittsburgh 
Black  Galv. 


Warehouse  delivery 


Nos.   IS   and  20   1.70  3,85  2.40  5.15 

Nos.   22   and  24   1.75  4.05  2.45  5.30 

No.  26  l.SO  4.20  2.50  5.45 

No.    27  1.85  4.35  2.55  5.85 

No.    28  1.90  4.50  2.60  6.00 

Cast  Iron  Pipe — There  has  been  no  great  animation  in 
the  pipe  market,  except  that  pig  iron  has  imparted  a  new 
steadiness  to  the  pipe  trade.  It  will  be  recalled  that  last 
.vear  there  was  a  great  deal  of  scattered  buying  by  the  small 
private  companies,  who  were  making  extensions.  This  con- 
tinued during  this  year,  and  some  bf  the  larger  cities  are 
now  in  the  market,  though  it  cainmt  bf  snid  that  the  pipe 
market  is  especially  animated.  In  .v.  \'  ^mi  i,  piices  are  steady, 
6-in.  pipe,  Class  B,  being  quoted  at  .•  -"  in  •:'.',,  Class  A  pipe 
$23.50  to  $24;  and  the  same  pric<  iiJi'li'  i "  gas  pipe.  In 
Birmingham,  business  is  active,  an. I  iiuut.ilions  f.o.b.  yard 
are  as  follows:  4-in.,  $20.50:  6-in.  .and  upward,  $18.50.  Gas 
pipe  is  $1  per  ton  higher.  In  Chicago  4-in.  pipe  is  $26;  6-  to 
12-in.,  $24;  15-in  .and  upward,  $23.50.  There  has  been  a  fair 
amount  of  l^idding  in  that  market. 

Steel  Sheet  Piline — Prices  are  steady  and  without  change, 
at    $1.55    to   $1.60    per    100    lb.    f.o.b.    Pittsburgh. 

Wire — Trade  is  extremely  active,  the  mills  have  orders 
aufflcient  to  carry  them  well  into  the  fall.  .Some  mills  are 
well  assured  that  they  will  have  no  slack  time  for  the  re- 
mainder of  the  year.  The  foreign  demand  for  barbed  wire 
Is  continuous  and  insistent.  T.ikings  have  been  large.  Prices 
are  somewhat  higher,  plain  and  annealed  wire  being  quoted 
at  $1.40,  galvanized  barbed  wire  and  fence  staples,  $2.50; 
painted   barbed   wire,   $1.70;    polished    fence   staples,    $1.70.      All 


these  quotations  are  f.o.b.  Pittsburgh  per  100  lb.  and  in  large 
lots.  The  discount  on  woven  wire  fencing  is  69%  off  list  in 
carload  lots,  68%  from  list  in  1000-rod  lots,  and  67%  for 
small    lots. 

Old  MuterialH — The  market  is  much  more  active,  prices 
are  higher,  and  in  general  there  is  a  feeling  that  real  better- 
ment has  at  last  made  itself  felt.  This  is  evident  on  every 
hand,  but  in  particular  in  steel  scrap.  In  New  York  the 
market  is  broader,  prices  are  from  50c.  to  $1  per  ton  higher 
than  last  month.  In  addition,  there  is  quite  a  fair  volume  of 
business   ruling.      Prices    in    New   York   are   as   follows: 

Per  Gross  Ton 

Heavy-melting    steel    scrap $10.00  to  $10.25 

Pipes  and  flues    8.75  to        9.25 

No.  1  railroad  wrought    11.25  to     11.75 

Per  Net  Ton 

Stove    plate     $8.75  to      $9.00 

No.    1    machinery    cast    11.75  to     12.25 

Wrought  tuinings 6.50  to        6.75 

In  the  Chicago  market  there  has  been  some  extremely 
heavy  buying  by  large  interests.  The  Illinois  Steel  Co.  alone 
has  taken  at  least  20,000  tons  of  scrap  at  a  price  of  $11  per 
gross  ton,  which  represents  a  considerable  advance  over  last 
month.  The  reason  for  this  was  the  inability  of  the  blast 
furnaces  of  the  Gary  works  to  keep  pace  with  the  open-hearth 
capacity.  This  probably  will  be  rectified  in  a  few  days,  but 
nevertheless  the  market  has  been  established  on  a  higher 
level,  and  many  who  are  in  a  position  to  judge  the  market 
think  that  this  higher  level  will  be  maintained  for  some 
time  to  come.  Quotations  in  the  Chicago  market,  as  stated, 
are  much  higher,  as  foUow^s: 

Per  Gross  Ton 

Heavy-melting  steel  scrap    $11.25  to  $11.50 

Per  Net  Ton 

No.   1   railroad  wrought    9.50  to     $9.75 

No.   2  railroad  wrought    9.75  to      10.00 

No.    1    cast    scrap    9.50  to      10.00 

Pipes    and     flues     7.00  to        7.25 

Agricultural    malleable    8.75  to        9.00 

Railroad    malleable     9.50  to      10.00 

In  the  Pittsburgh  district  the  principal  item  of  demand  is 
heavy  melting  steel  scrap,  the  price  of  which  has  advanced 
from  $11.75  to  $12.75,  and  even  at  the  latter  figure  dealers 
state  that  they  cannot  secure  adequate  supplies.  There  is 
an  unusual  clamor  for  this  kind  of  scrap,  and  it  does  not 
look  as  if  It  would  be  satisfied  for  some  time  to  come.  In 
other  lines  there  is  not  any  special  activity,  machine  shop 
turnings  being  slightly  lower,  owing  to  the  enormous  tonnage 
coming  on  the  market,  and  railroad  malleable  showing  a  gain 
of  50c.  per  ton.  Quotations  in  the  Pittsburgh  district  are  as 
follows: 

Per  Gross  Ton 

Heavy-melting    steel    scrap S12.75  to  $13.00 

ReroUing     rails     11.50  to  11.75 

No.   1   foundry    cast    12.00  to  12.25 

Old  car  wheels    11.75  to  12.00 

Machine    shop    turnings     7.50  to  7.75 

Railroad    malleable    11.00  to  11.25 

riiuin — Prices  are  steady  and  without  change,  as  follows. 
These    prices  are   per   100   lb.,   f.o.b.   Pittsburgh: 


$7.50 
4.95 
3.95 
3.40 


V2    and    i\    in $3.00 

%    and    {i    in 2.90 

%     and     {5     in 2.80 

%    and    U    in 2.70 

1    to    H4    in 2.60 


EXTRAS  TO  ABOVE  LIST  PER   100   POUNDS 
For  BB 


and    14 -In., 
and  larger. 


For  BBB 

$2.00 
1.75 


Wire  Rope — Business  is  good,  but  prices  for  galvanized 
rope  are  considerably  higher.  Discount  off  list  for  galvanized 
is  40  and  5%;  for  bright  it  Is  55  and  5;  and  special  brands  of 
bright  are  sold  at  50  and  5.  At  the  above  discounts  the  net 
price   of  wire   rope   at   the   mills   is   as   follows: 


Cast  Steel 

$0 

,75 

0 

,61 

0 

47 

0 

39 

0 

,28 

0 

,  ;',o 

0, 

13 

0 

,08 

-Price  per  Foot- 

Crucible  Steel 

$0 

.90 

0, 

,73 

0 

,57 

0 

,49 

0 

,34 

0 

,24 

0 

,15 

0 

,09 

0.06 


0.07 


Plow  Steel 

$1,07 
0.86 
O.f.7 
0.58 
0.10 
0.27 
0.18 
0.11 
O.OS 


Freight  Rates — The  freight  rate  on  finished  steel  products 
in  the  Pittsburgh  district,  inculding  plates,  structural  shapes, 
merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire 
nails,  rivets,  spikes,  bolts,  black  sheets  (except  planished), 
chain,  etc..  are  as  follows  in  cents  per  100  lb.;  Boston,  18.9;  Buf- 
falo, 11.6:  Baltimore.  15.4;  Cleveland,  10.5;  Cincinnati,  15.8; 
Chicago.  18.9;  Denver,  68.6;  Nevi'  Orleans,  30c.;  New  York,  16.9; 
Philadelphia.  15.9;  St.  Louis,  23.6;  Minnesota  and  St.  Paul.  32.9. 
Pacific    Coast    (all    rail).    80c 

Merchant  Steel — Business  is  steady,  and  shows  a  distinct 
improvement,  and  while  the  advance  that  was  felt  to  be 
imminent    a    month    ago    has    not    materialized,    it    Is    evident 
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that  the  manufacturers  themaelves  are  getting  more  for  their 
product,  and  it  will  only  be  a  (juestion  of  time  when  the  quo- 
tatioMs  which  are  for  small  lots  from  Jobbers'  store,  and  yiven 
below,   are   revised; 

Cents 
Per  Pound 
Refined  Iron: 

1  to  1%  in.,  round  and  square 1 .85 

1 1"   to  4  In.  X   %   to  1   in 1 .  S5 

1 ',...  to  4  in.  X  ^  to  ,';,  In 2.05 

Norway    bars    3 .  20 

Burdens    bar   iron    3.15 

Soft  stcil: 

%   to  3  in.,  round  and  squai-e . 1.85 

1  to  G  in.  X  %   to  1  in 1.85 

I  to  6  in.  X   'A   and  ,b 3   00 

Rods — %    and    U    in 1 .  US 

Bands — I'A   to  Gx,',,   in.  to  No.  8 2.15 

Beams  and  channels— 3   to  15  in 1  .  !>0 

Angles: 

3  In.  X   ^   in.  and  larger 1.90 

3   in.  X   v'j,   in.  and    ',ji    in 2.35 

H4   to  2»4   in.  X   v',,   in.  and  thicker 2.00 

II  Vi   to  2V2  in.  X   "J   in 2.10 

1   to   1 U    in.   X    1^    in 2.10 

1  to  1 U   in.  X  \a  in 2.15 

Tees: 

IH  to  2%xy   in 2.05 

IM    to   2i^x,»i,    in 2.15 

3   in.   and   larger 1.95 

TrinufTle  Mesh — The  market  is  steady  and  the  demand  shows 
a  slight  improvement.     Quotations  are  as  follows: 


PRICE  PER  100  SQ.FT. 

, Plain  Material ^  , Galvanized , 

Less  Than  Less  Than 

Car  Lots  Car  Lots 

and  Over      Carload     and  Over 

10,000  Sq.Ft.       Lots     10,000  Sq.Ft. 


Cross  Sec. 

Area  per 

Carloai 

Ft.  Width 

Lots 

0.102 

$1.00 

0.077 

0.80 

0    O.TS 

0.G3 

0.041 

0.49 

0.170 

1.G9 

0.1  13 

1.4(; 

0.134 

1  .  2'l 

0.110 

1.17 

0.0,S5 

0.96 

O.UdG 

0.80 

$1. 


1.57 
1.42 
1.17 
0.97 


0.2fil 
0.225 

n.infi 

0.140 
0.109 
0.075 
0.3h0 
0.325 
0.2S3 
0.30S 

0 . 1  .■;  1 

0.101 


1.48 
1.17 
0.87 


$1.12 
0.S9 
0.71 
0.55 
1.S8 
1.62 
1.43 
1.30 
1.07 
0.89 
0.73 
2.76 
2.40 
2.14 
1.64 
1.30 
0.97 
3.93 
3.38 
2.97 
2.27 
1.72 


$1.34 
1.00 
0.S4 


tThis  material  is  made  in  regular  widths  of  IS,  22,  26,  30, 
34,  42,  46,  50,  54  and  58  in.  Standard  lengths  of  rolls  are  150, 
300  and  600  ft.     Cutting  to  special  length  is  charged  extra. 

Bars,  Concrete  Reiuforeing; — Business  is  only  fair  but  the 
market  is  strong  due  to  the  fact  that  mills  rolling  these  bars 
are    also    working    on    shrapnel    bars.      Prices    are    as    follows: 


-Cents  per  Pound- 


and    larger. 


rai 
'itt! 

■ehouse 
Bburgh 

1 

.GO 

1 

.90 
.00 
.30 

Delivered 

from 

♦Warehouse 

New  York 

2.05  to2.10 
2.10  to  2.15 
2.25  to  2.30 
2.35  to  2.40 
2.70  to  2.75 


re    cut    to    desired    length    without 


MET.'VLS 


Copper — Electrolytic  copper  sustained  a  break  in  price 
during  July,  both  here  and  ab!"oad,  as  a  result  of  the  further 
evidence  of  accumulation  in  the  hands  of  producers.  Small 
I»roducers  who  have  been  accumulating  the  metal  for  some 
time  hoping  foreign  buying  would  soon  be  I'enew^ed,  offered 
the  metal  down  to  19c.  which  price  was  li^c.  less  th.an  the 
ruling  price  July  1.  General  opinion  indicated  that  the  recent 
high  prices  stimulated  production  considerably  beyond  re- 
quirements and  lower  levels  are  anticipated.  Much  confidence 
is  expressed,  however,  in  a  resumption  of  domestic  require- 
ments as  a  result  of  large  orders  for  munitions  placed  in  this 
•  ountry.  But  July  was  a  disappointment  to  the  large  pro- 
ducers. .\s  compared  with  June  the  month  vv-as  extremely 
dull,  although  there  ^vere  some  sales  by  large  producers  at 
prices   ranging   from    20c.    do'wn    to    19c. 

Tin — Large  imports  of  tin  and  an  increase  in  stocks  afioat, 
materially  effected  the  market  producing  a  marked  decline 
in  prices  "during  July.  Besides  the  actual  amount  of  business 
consummated   was  not   nearly  as  large  as   dealers   had   antici- 


pated. Large  buying  orders  did  not  materialize  with  the 
steady  decline  In  prices  and  dealers  were  forced  to  admit 
that  consumers  were  well  supplie<l  for  current  needs  and 
were  holding  off  waiting  further  declines  before  purchasing. 
At  the  beginning  of  July  spot  tin  was  held  at  41c.  while  at 
the  close  of  the  month  offerings  were  made  as  low  as  34  ^  c. 
Arrivals  of  tin  for  July  amounted  to  3439  tons,  while  stocks 
afloat  to  this  country  total   5415  tons. 

Leud — Dullness  ruled  in  the  lead  market  during  most  of 
the  month  reflected  in  a  slight  decline  in  prices.  The  metal 
was  steadily  offered  by  outside  interests  at  concessions  result- 
ing in  prices  showing  a  net  decline  tor  the  month  of  only  Vic, 
indicating  that  the  supply  is  firmly  held.  The  American 
Smelting   &   Refining  Co.   reduced   its   price   late   in   the   month 

to    5M!C. 

Spelter — Irregularity  ruled  in  the  market  in  spelter  during 
July  with  the  closing  quotations  about  4c.  per  lb.  less  than  at 
the  beginning  of  tlie  month.  The  possibility  of  the  workers 
in  the  Joplin  section  striking  produced  uneasiness  early  in 
the  month  with  the  producers  reflected  in  a  strong  market  but 
after  settlement  of  the  difficulty  prices  declined  steadily  until 
the  end  of  the  month  when   spot  was  quoted   at  18 V4    to   18V4c. 

Old  MetulM — Prices  quoted  are  nominal.  The  market  eased 
off  under  pressure  of  free  selling. 

Cents 
per  Lb. 

Copper,   heavy  cut  and   crucible 17 

Copper,   heavy   and    wire 16% 

Copper,    light    and    bottoms 14  ',4 

Heavy   machinery    comp 12V4 

Heavy   machinery   composition    12'.^ 

Brass,    heavy     11 V4 

Brass,    light    10 

No.    1    clean    brass   turnings 14  '/4 

No.    1    composition    turnings 13 

Lead,    heavy    i% 

Tea   had    4  H 

Zinc   scrap    14 

MlSCEl.L,ABrEOUS 

Seiver   Pipe — The    demand    has    decreased    and    as    a    result 

there  has  been  a  drop  in  price,  the  following  discounts  being 

effective:      On   3-in.   to   24-in.,   82%    off  list;    27-   to   30-in.,   727,,; 

30-  to  36-in.,   67%.     At  these  discounts,   prices  are  as  follows: 

PRICE  OF   SEWER   PIPE   PER  FOOT 

S'ze  Size 


3-in 

$0  045 

18-in 

5-in 

0.072 

22-in. 

6-in 

8-in 

0.072 

.    .  .     0.099 

24-in. 
27-in 

12-in 

....               0.18 

33-in 

15-in 

0.243 

36-in. 

0.54 

0.585 

1.28 

1.54 

2.06 

2.31 


Flue  Lining; — While  the  demand  foi'  this  material  is 
sidered  fair,  a  discount  of  84%  off  list  is  holding  firm.  At 
rate,  prices  are  as  follows: 

FLUE  LINING  PRICE  PER  FOOT 


Weight 

Price 

Weight 

Price 

Size 

in  Lb. 

per  Ft. 

Size 

in  Lb. 

per  Ft. 

4i,4x8i^.-in. 

14. . . 

.  .$0.05G 

8V4xlS-in.  . 

45. . . 

.  .$0,144 

4y2Xl3-in.  . 

20. . . 

.  .    0.072 

13xl3-in.  .  . 

45. . . 

.  .    0.136 

7%x7V4-in. 

15... 

.  .    0.064 

13xl8-in..  . 

57... 

.  .    0.192 

Si/»x8%-in. 

IS. . . 

.  .    0.072 

18xlS-in.  .  . 

75.  .. 

..    0.32 

8V..xl3-in.  . 

2S... 

.  .    0.104 

Blue  Stone — Dealers  report  business  as  being  exceedingly 
dull.  Bronx  flagging  sells  at  17c.  per  sq.ft.  and  Manhattan  18c. 
per  sq.ft.  Curbing  prices  are  steady,  5xl6-in.  selling  at  40c. 
per  lin.ft.,  and  5x20-in.  at  45c.  Sewer  bottoms  5x5-ft.  by  3  in. 
are  quoted  at  25c.  per  sq.ft.  Belgian  bridging,  5x24-in.,  sells  at 
65c.   per   lin.    ft. 

Snedisli  (Xormay)  Iron — There  is  a  decided  shortage  of 
material  on  hand,  and  it  seems  almost  impossible  to  expect 
any  shipments  from  foreign  quarters.  Prices  have  been  so 
elastic  that  at  present  quotations  have  practically  been  with, 
drawn. 

liailnay  Ties — A  decided  inactivity  characterizes  the  mar- 
ket. First-class  standard  ties  7x9-in.  by  8  ft.  6  in.  sell  at  72c., 
6xS-in.  by   8  ft.  at  60c.,  these  prices  being  f.o.b.  New   York. 

The  Total  Wealth  of  the  Inited  States  in  lOlS,  according 
to  an  estimate  just  completed  bv  the  Census  Bureau,  was 
$187,739,000,000.  Of  this  amount  $110,000,000,000  is  represented 
b\  real  estate,  $16,000,000,000  bv  railways  and  their  equipment, 
$4,600,000,000  bv  street  railways,  $1,500,000,000  by  shipping 
and  canals,  $2,100,000,000  by  electric  light  and  power  stations 
and  $6,100,000,000  by  machinery,  tools  and  factories.  There 
has  been  an  enormous  increase  in  wealth  since  1904.  when  the 
last  estimate  was  made  and  when  the  total  was  $107,000,000,000. 
The  bulletin  also  gives  an  estimate  of  the  comparative  wealth 
of  the  nations  based  on  statistics  of  1904.  At  that  time  the 
British  Empire,  including  all  its  colonial  possessions,  had  an 
estimated  wealth  of  $108,000,000,000,  or  substantially  the  same 
as  the  United  States.  France  had  $47,000,000,000  and  Germany 
$78,000,000,000. 

Drainage  of  the  Eversjlades  in  southern  Florida  has  been 
carried  on  in  a  limited  way  by  the  state  for  a  number  of  years, 
but  witli  results  generally  unsatisfactory.  Part  of  this  has 
been  due  to  the  lack  of  adequate  engineering  plans  for  the 
conduct  of  the  work,  and  part  has  been  due  to  doubts  as  to 
the  legality  of  bonds  issued  by  the  state  to  raise  money  for 
carrying  oh  the  work,  which  doubts  have  interfered  with  the 
sale  of  the  bonds.  The  drainage  work  has  hitherto  been  in 
charge  of  a  board  made  up  of  state  offici.'ils  who  hold  their 
positions  as  members  of  the  board  by  virtue  of  their  oflice. 
A  bill  is  now  pending  in  the  Florida  legislature  which  places 
the  control  of  the  Everglades  drainage  under  a  commission  of 
three  men  to  be  appointed  by  the  Governor,  who  are  to  devote 
their  whole  time  to  the  work.  All  the  public  lands  owned 
within  the  district  which  are  owned  by  the  state  will  be 
transferred  to  the  district  and  may  be  sold  to  raise  funds  to 
nay  for  the  work  of  drainage.  The  bonds  to  be  issued  for 
the    work   are   limited   to  a   term   of  30   years. 


94 


ENGINEEEING     NEWS 


A"ol.  74,  No.  6 


K.VILWAYS — STEAM  AND  ELECTRIC 
MaHiiaoliUNvtt!! — Springfield  St.  Ry. — The  Cit.v  Council  of 
Springfield,  Mass.,  has  granted  a  franchise  to  this  company 
for  the  construction  of  an  electric  railway  from  East  Spring- 
field to  Chicopce.  R.  W.  Reynolds,  Springfield,  is  Mgr.  Noted 
July  S. 

New  York — Buffalo  Southern  Ry. — This  company  plans  to 
extend  its  line  from  Buffalo  St.  to  Tierce  Ave.,  Hamburg,  N.  Y. 
Frederick   Wing.   Buffalo,    is   Ch.    Engr. 

New  York — International  Ry. — This  company  has  been 
granted  a  franchise  to  construct  a  special  track  on  Michigan 
Ave.  and  Ohio  St..  Buffalo.  J.  C.  Sheldon,  Buffalo,  is  Pur. 
Agt.     Noted   Jily  29. 

New  York — New  York  State  Ry. — This  company  contem- 
plates the  extension  of  its  line  on  Elm  St.,  Utica.  B.  E. 
Tilton,  Utica,   is  Gen.   Mgr. 

New  York — Niagara  River  &  Eastern  Ry. — This  company 
has  applied  to  the  Public  Service  Commission  for  permission 
to  construct  an  electric  railway  from  Lockport  to  Niagara 
Falls. 

New  Jersey — Arthur  B.  Smith,  H.  G.  Hart,  James  S. 
Wheeler  and  Welsey  F.  Sinnickson  are  interested  in  the  con- 
struction of  an  electric  railway  to  connect  Salem  and  Penns- 
gjove,  N.  J. 

Pennsylvnniii — Lehigh  Valley  Transit  Co. — Plans  are  being 
prepared  bv  this  company  for  laying  a  second  track  along 
Broad  St.,  West  Bethlehem,  Penn.  Thomas  Gibson,  Allentown, 
is  Pur.  Agt. 

+Peiin»ylvnnln — Schuylkill  Electric  Ry. — This  company  has 
awarded  a  contract  to  the  TREXLER  CONTR.\CTING  CO., 
Reading,  for  the  construction  of  its  line  over  Broad  Mountain. 
The  proposed  line  will  connect  Pottsville,  Frackville  and 
Shenandoah,   Penn.      Noted   June   24. 

Pennsylvonin — Wilkes-Barre  Ry.  —  The  City  Council  of 
TVilkes-Barre,  Penn.,  has  granted  a  franchise  to  this  company 
to  construct  an  electric  railway  on  East  North  St.  from  North 
jrain  St.  to  North  Pennsylvania  Ave.  Thomas  A.  Wright, 
Wilkes-Barre,   is    Vice-Pres.,   Gen.   Mgr.    and   Pur.   Agt. 

.Maryland — Idlewylde  Park  Ry. — This  company  has  been 
granted  a  franchise  to  construct  an  electric  railway  on  Reges- 
ter  Ave.  from  York  Rd.  to  Idlewylde  Park,  Baltimore.  Noted 
June  24. 

Vireinia — Virginia  Ry.  &  Power  Co. — Plans  are  being  pre- 
pared bv  this  company  for  double-tracking  its  line  on  14th  St. 
from  Mayo  Bridge  to  Gary  St.,  Richmond.  C.  B.  Buchanan, 
Richmond,  is  Gen.  Mgr. 

West  Vlrgrinia — Southern  Ry. — This  company  will  double 
track  a  section  of  its  Washington  Atlantic  line.  B.  Herman, 
Washington,    D.    C,    is    Ch.    Engr. 

North  Carolina — Goldsboro  Electric  Ry. — Plans  are  being 
prepared  bv  this  company  for  the  construction  of  new  track  in 
Goldsboro,  N.  C.  E.  L.  Gentir,  Goldsboro,  is  Secy,  and  Gen, 
Mgr. 

Florida — The  construction  of  an  electric  railway  in  Clear- 
water, Fla.,  and  vicinity  Is  contemplated  by  E.  W.  Parker, 
Tampa,  and  associates. 

Florida — Work  will  soon  be  started  on  the  construction 
of  the  proposed  electric  railway  from  Brooksville  to  St. 
Petersburg,  Fla.  James  Murphy.  St.  Petersburg,  is  inter- 
ested. 

Tennessee — The  citizens  of  Alexandria,  Tenn..  will  hold  an 
election  to  vote  on  the  question  of  issuing  $150,000  in  bonds 
as  their  contribution  toward  the  construction  of  an  electric 
railway  through  DeKalb  and  Wilson  Counties. 

Kentucky — Ohio  Valley  Electric  Ry. — Plans  are  being  con- 
sidered by  this  company  for  the  construction  of  an  electric 
railway  from   Ashland   to  Russell.  Ky. 

Ohio — Cleveland  Rv. — This  company  will  extend  its  line  on 
Buckeve  Rd.  from  116th  to  130th  St.  and  its  line  on  Wood- 
land Ave.  from  122nd  to  130th  St.,  Cleveland.  George  L. 
Radclifte,  Cleveland,   is  Gen.  Mgr. 

lUiobiean — Detroit  United  Ry. — This  company  plans  to  start 
work  soon  on  the  extension  of  its  lines  into  the  Fourth  Ward, 
Detroit.  Mich.     F.  W.  Brooks,  Detroit,   is  Gen.  Mgr. 

Mioliiean — Kalamazoo-Grand  Rapids  Interurban  Ry. — Pre- 
liminary arrangements  are  being  made  by  this  company  to 
start  work  soon  on  the  construction  of  its  proposed  railway 
from  Owasso  to  Bay  City.  Mich. 

Illinois — La  Salle  County  Electric  R.R. — This  company  has 
submitted  plans  to  the  Public  Utilities  Commission  of  Illinois 
for  the  construction  of  its  proposed  electric  railway  which 
^ill  connect  Ottawa  and  !Mendota,  111. 

Iowa — Minneapolis  &  St.  Louis  R.R. — This  company  plans 
an  expenditure  of  $100,000  for  the  improvement  of  its  yards  at 
Marshalltown,  Iowa.  R.  G.  Kenlv.  Minneapolis,  Minn.,  is  Ch. 
Engr. 

Iowa — Ottumwa  Ry.  &  Light  Co. — This  company  contem- 
plates the  extension  of  its  Court  Hill  line  in  Ottumwa,  Iowa. 
Charles  E.  Fahrney,   Ottumwa,  is  Gen.   Mgr. 

Kansas — Arkansas  Valley  Interurban  Ry.--This  coippany 
is  reported  to  be  making  preliminary  arrangements  for  the 
extension  of  its  line  from  Wichita  to  Salina,  Kan.  Charles  D. 
Bell,   Wichita,    is   Supt.     Noted   June    17. 

Texas — According  to  press  reports  Charles  H.  Doak,  O'Don- 
nell,  Tex.,  is  interested  in  the  construction  of  a  railway  from 
Brownfield  to  Lubback  to  connect  with  the  Atchison,  Topeka 
&  Santa  F6  Ry. 

Texas — Northern  Texas  Traction  Co. — This  company  has 
been  granted  a  franchise  to  extend  its  Summit  Ave.  line  in  Ft. 
Worth.     G.  H.   Clifford   is  Vice-Pres.   and  Gen.  Mgr. 

Texas — Northern  Texas  Traction  Co. — Plans  are  being  con- 
sidered by  this  company  for  the  extension  of  its  electric  rail- 
way on  Folsom  Ave.  and  Gordon  St.,  Ft.  Worth,  Tex.  George 
H.  Clifford,  Ft.  Worth,  is  Vice-Pres.  and  Gen.  Mgr 

Oklahoma — According  to  press  reports  arrangements  are 
being  made  for  the  construction  of  an  electric  interurban 
railway  to  connect  Joplin,  Mo.,  and  Miami,  Tulsa  and  Collins- 
ville,  Okla.  J.  R.  Eldridge  and  A.  G.  Ritz,  Oklahoma,  are  in- 
terested. 


Idaho — Lewiston-Clarkston  Transit  Co. — Preliminary  ar- 
rangements are  being  made  by  this  company  for  the  extension 
of  its  lines  in  Lewiston  and  Clarkston,   Idaho. 

California — The  Board  of  Supervising  Engineers  of  San 
Jose,  Calif.,  will  receive  bids  until  Sept.  7  for  a  franchise  to 
construct  an  electric  railway  on  Alum  Rock  Ave. 

California — Peninsular  Ry. — This  company  plans  to  start 
work  soon  on  the  reconstruction  of  its  electric  railway  from 
San  Jose  to  Linda  Vista,  Calif.  F.  E.  Chapin,  San  Jose,  is 
Gen.  Mgr.   and   Pur.   Agt. 

California — Tidewater  Southern  Ry. — Preliminary  arrange- 
ments are  being  made  b\'  this  company  for  the  extension  of  its 
line  from  Modesto  through  Ceres  to  Turlock,  Calif.  J.  H.  Wal- 
lace,   Stockton,   is   Ch.   Engr.      Noted    July   1. 

LIGHT,    HEAT    AND    POWER 

Westaeld,  Mass. — Bonds  for  $25,000  have  been  voted.  The 
proceeds  will  be  used  for  the  improvement  of  its  electric-liglit 
plant  and  system. 

Syracuse,  N.  Y. — The  Globe  Malleable  Iron  &  Steel  Co.  is 
having  plans  prepared  for  the  construction  of  a  power  plant 
to  be  built   in   connection   with   its  plant. 

Avis,  Penn. — The  Council  contemplates  the  installation  of 
a  new  street-lighting  system. 

+  Ne>v  Orleans,  La. — The  Board  of  Port  Commissioners  has 
awarded  the  contract  for  installing  the  steam  piping  in  the 
cotton  warehouses,  now  being  constructed,  to  H.  M.  MOODY, 
New   Orleans. 

Nashville,  Tenn. — Plans  are  being  prepared  for  the  installa- 
tion  of  a   new   heating   plant   in    St.   Thomas   Hospital. 

North  Chattanooga.  Tenn. — Plans  are  being  considered  for 
the  installation  of  a  street-lighting  system. 

+Soddy,  Tenn. — The  Richmond  Hosiery  Mills  has  awarded 
the  contract  for  the  construction  of  a  power  plant  in  connec- 
tion with  its  establishment  to  the  MARK  K.  WILSON  CO., 
Chattanooga. 

Ft.  Thomas,  Ky. — Plans  are  being  considered  by  the  High- 
land Film  Corporation  for  the  construction  of  a  power  plant 
to  cost   $30,000. 

Smithland,  Ky. — J.  W.  W^atters  and  V.  D.  Pressnell  are 
interested  in  the  organization  of  a  company  which  proposes 
to  install  an  electric-light  plant  in  Smithland. 

AVest  Park,  Ohio — Bids  will  be  received  by  W.  J.  Fether- 
stone,  Clk..  Bd.  of  Education,  until  noon,  Aug.  20.  for  the 
installation  of  a  heating  system   in  the  Settlement  School. 

Sparta,  Mich. — The  citizens  have  voted  to  issue  $12,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  installation 
of  a  municipal  electric-light  plant. 

Brookville,  Ind. — The  Brookville  Electric  Co.  has  applied 
to  the  Public  Utilities  Commission  for  permission  to  issue 
$10,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
improvement   of   its   power   plant. 

Milwaukee,  Wis. — The  Common  Council  has  received  the 
report  of  Vaughan.  Meyer  &  Sweet,  Consult.  Engr.,  on  the 
survey  of  the  street  lighting  system  of  Milwaukee,  which 
recommends  an  expenditure  of  $1,279,646  in  equipment,  trans- 
mission lines,  etc.,  for  an  S500-lamp  system.  P.  G.  Simmons 
is  Comr.   of   Pub.   Wks. 

Rippey,  Iowa — The  construction  of  a  municipal  electric- 
light   plant    is   under   consideration. 

Ellendnle,  Minn. — Plans  are  being  considered  for  the  in- 
stallation  of  an  electric-lighting  system. 

Hardwick,  Minn. — Bonds  for  $5000  have  been  voted,  the 
proceeds  of  which  will  be  used  for  remodeling  the  municipal 
electric-light    plant.    - 

Rochester,  Minn. — According  to  press  reports  bids  will  soon 
be  received  for  the  construction  of  the  proposed  municipal 
electric-light  plant.      The  estimated  cost  is   $110,000. 

Netawaka,  Kan. — At  a  recent  election  bonds  for  $10,000 
were  voted.  The  proceeds  will  be  used  for  the  installation 
of   an   electric-light   plant.      Noted   July    8. 

Republic,  Kan. — Bonds  for  $6500  have  been  voted.  The 
proceeds  will  be  used  for  the  installation  of  an  electric- 
lighting  system. 

Seward,  Neh. — The  City  Council  contemplates  an  expendi- 
ture of  $12,000  for  the  reconstruction  of  the  electric-light 
plant  which  was  recently  destroyed  by  fire. 

Milnur,  N.  D. — The  Council  has  granted  a  franchise  to  D. 
L.  Vail  and  associates  for  the  construction  of  an  electric-light 
plant  in  Milnor. 

Galveston,  Tex. — The  Galveston  Gas  Co.  contemplates  an 
expenditure  of  $100,000  for  the  extension  of  its  gas  mains  and 
the   improvement   of  its  system.      F.  M.  Lege,   Jr.  is  Gen.  Mgr. 

Holland,  Tex. — The  City  Council  has  decided  to  install  an 
electric-lighting  system. 

Lockhart,  Tex. — The  Citizens  Water  Works,  Electric  Light 
&  Ice  Co.  has  been  organized  for  the  purpose  of  constructing 
an  electric-light  plant  at  Lockhart.  E.  B.  Coopwood  is 
interested. 

Royse  City,  Tex. — The  Royse  City  Ice  &  Electric  Co.  has 
been  organized  with  a  capital  of  $16,000  for  the  purpose  of 
constructing  an  electric  light  plant  and  ice  factory.  The 
incorporators  are  J.  T.  Murphy,  A.  F.  Davis  and  E.  C.  Murphy. 

Strawn,  Tex. — The  Texas  cS:  Pacific  Co.  plans  to  lay  pipe 
lines  to  a  number  of  towns  from  the  natural  gas  well  near 
Strawn  which   it  recently  purchased. 

Jones,  Okla. — -According  to  press  reports  an  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  bonds  for  the 
construction    of  an    electric-light   plant. 

Marshall,  Okla. — At  a  recent  election  the  citizens  voted 
in  favor  of  a  bond  issue  of  $25,000.  The  proceeds  will  be  used 
for  the  construction  of  an  electric  light  plant  and  a  water 
system. 

+  Salt  Lake  City,  rtah — The  Caribou  Gold  Mines  Co.  has 
awarded  the  contract  to  R.  S.  LUND.  Salt  Lake  City,  for 
the  construction  of  a  hydro-electric  plant  on  Eagle  Creek. 
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Uuliiry,  Ciillf. — -The  Board  of  Supervisors  has  granted  per- 
mission to  the  Great  Western  Power  Co.  to  erect  a  transmis- 
sion line  from  tlie  Nevis  Dam  in  Big  TVIeadows  to  the  Engels 
Copper  Mine  in   Lights  Caflon,  aboiit  35   miles. 


Mllverton,  Ont. — The  citizens  recently  voted  to  install  a 
hydro-electric  system. 

BRIDGKS 
BoMtou.  MasM. —  (Ofhcial) — Bids  will    be  received  until  noon, 
Auk     10,    by    the    Metropolitan    Park     "ommissioners    for    con- 
structing    a     concrete     bridge     at     Furnace     Brook     Parkway, 
Quincy.     John  R.  Rablin,  20  Beacon  St.,  is  Enyrr. 

+Coueord,  ;»Iji.«*h.-  The  contract  foi"  constructing  a  bridge 
across  Winnis.iiiani  l.^iki-  has  been  awarded  to  the  UNITED 
CONSTRUCTION  CO..  .Mbany,  N.  Y.,  at  $46,222.  Other  bids 
were:  Berlin  Construction  Co.,  $54,000;  Bay  State  Dredge  Co., 
$53,000;  Boston  Bridge  Co.,  $47,191. 

Lawrence,  MasM. —  (Oflicial) — Bids  will  be  received  until 
9:30  a.m..  Aug.  16,  by  the  Commissioners  of  Essex  County  for 
rebuilding  the  Loring  St.  bridge  over  the  Shawsheen  River  at 
the    North    Andover    line. 

Worcester,  Mas.<9. — The  Samuel  H.  Pitcher  Co.,  Engr.,  Wor- 
cester, Mass.,  which  has  been  engaged  by  the  city  to  prepare 
plan.*!  and  supervise  the  construction  of  the  Lake  Quinsiga- 
mond  Bridge,  has  announced  that  plans  will  not  be  completed 
before  Oct.  1  and  bids  will  probably  be  asked  about  one 
month   later.     Noted   Apr.    29   and    July    22. 

W'oonsocket,  R.  I. —  (Official) — Bids  will  be  received  until 
7:45  p.m.,  Aug.  9,  by  the  Board  of  Aldermen  for  constructing 
two  reinforced-concrete  bridges  on  Clinton  St.  Noted  June  17. 
Hartford,  Conn. — Bids  will  l)e  received  until  2  p.m.,  Aug. 
16,  by  the  State  Highway  Commissioner  for  the  construction 
of  a  35-ft.  reinforced-concrete  girded  bridge  over  the  Black- 
ledge  River. 

Hartford,  Conn. — Bids  will  Ije  received  until  11  a.m.,  Aug. 
10,  by  the  Board  of  Contract  for  constructing  a  concrete 
bridge  with  stone  facings  across  Park  River,  at  an  estimated 
cost    of    $19,000. 

•AVestport,  Conn. —  (Official) — Bids  will  be  received  by  the 
State  Highway  Commissioner.  Room  27,  Capitol  Bldg.,  Hart- 
ford, until  2  p.m.,  Aug.  10,  for  the  construction  of  a  highway 
bridge  over  the  Saugatuck  River  at  State  St.,  Westport.  The 
estimated   cost   is   $125,000.      Noted   May   27   and   June    10. 

ChecktoTCga,  X.  Y. —  (Forks  post  office)  —  (Official) — The 
Delaware,  Lackawanna  &  Western  R.R.  will  build  a  viaduct 
at  Harlem  Ave.,  at  an  estimated  cost  of  $400,000.  Noted 
July  29. 

Trenton,  N,  J. — Bids  will  be  received  until  2:30  p.m.,  Aug. 
10,  by  the  Board  of  Chosen  Freeholders  of  Mercer  County  for 
the  construction  of  a  reinforced-concrete  arch  over  Sanhican 
Creek  at  Willow  St.     Theodore  Tobish  is  County  Engr. 

Harrisburi^,  Penn, — It  is  reported  that  bids  will  be  received 
until  Aug.  11  by  the  Commissioners  of  Dauphin  County  for 
rebuilding  the  concrete  bridge  over  the  tracks  of  the  Phila- 
delphia &  Reading  Ry.  at  19th  .St.  Henry  W.  Gough  is  County 
Controller.     Noted  July  S. 

Mercer,  Peuu. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  10,  by  the  Commissioners  of  Mercer  County  for  removing 
the  present  plank  floor,  cleaning  and  painting  the  steelwork, 
and  constructing  concrete  floor  on  the  roadway  of  the  Green- 
man  Bridge,  New  Hamburg,  and  the  Saw  Mill  Run  Bridge, 
Stoneboro.  Lewis  E.  Burnside,  Grove  City,  is  County  Engr. 
H.  C.  Comstock  is  Clk.  of  Comrs. 

Athens,  Ga. —  (Official) — Bids  will  be  received  until  Aug.  17 
by  Tate  Wright,  Clk.,  Athens,  for  new  abutments  and  raising 
existing  piers,  containing  21  cu.yd.  rubble  masonry  and  58.6 
cu.yd.  concrete,  two  steel  spans  of  73  ft.  each,  and  one  steel 
span  of  105  ft. 

Springfield,  Ga. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Sept.  6,  by  W.  H.  Cone  Ordmay,  for  the  construction 
of  a  steel  bridge  across  the  Ogeechee  River  between  Effingham 
and  Bulloch  Counties.     The  estimated   cost   is  $4500. 

Cocoa,  Fla. — C.  M.  Rogers,  Daytona,  has  been  retained  to 
prepare  plans  for  the  construction  of  a  concrete  bridge  1% 
miles  long  across  the  Indian  River. 

Cleveland,  Ohio — (Official) — Bids  "will  be  received  until  10 
a.m.,  Aug.  IS.  by  the  Board  of  Commissioners  of  Cuyahoga 
County  for  steel  deck  bridge  repairs.  Report  No.  355'3.  E.  G. 
Krause  is  Clk.  of  Comrs.     W.  A.  Stincomb  is  County  Surv. 

+Mansfleld,  Ohio — The  contract  for  constructing  the  Orange 
St.  bridge  has  been  awarded  to  the  OHIO  CONCRETE  SUPPLY 
CO.,   Fremont,   at   $13,333.      Noted   July   22. 

Marietta,  Ohio — Bids  will  be  received  until  1  pm.,  Aug.  17, 
by  the  Board  of  Commissioners  of  Washington  County  for  the 
construction  of  a  concrete  bridge  over  Little  Hocking  Creek 
near  Dunbar,  Fairfield  County.  W.  B.  Alexander  is  County 
Audr. 

Steubenville,  Ohio — Bids  will  be  received  until  Aug.  20  by 
the  Board  of  Commissioners  of  Jefferson  (bounty  for  tiie  con- 
struction of  Bridge  No.  S  in  Smithfleld  Township,  known  .is 
the  Harpersville  Bridge,  and  for  repairing  the  bridge  at  the 
east  end  of  Dillonvale.     John  L.  Means  is  County  Audr. 

Ft.  "Wayne,  lud. — Bids  will  be  received  until  10  a.m.,  A  .)g. 
9,  by  William  Johnson.  Audr.  of  Allen  County,  for  the  (o<\- 
struction  of  concj'ete  culverts  and  the  repair  of  bridges. 

Dixon,  111. —  (Official) — Bids  will  be  received  until  S  y  m., 
Aug.  7,  by  L.  B.  Neighbour,  County  Supt.  of  Highways  :C 
Lee  County,  for  reflooring  the  Grand  Detour  Bridge  bet  v  een 
Nachusa  Township,  Lee  County,  and  Grand  Detour  Township, 
Ogle   County.      The    estimated    cost    is    $7900. 

Green  Bay,  Wis, —  (Official) — Bids  will  be  received  until 
10  a.m.,  Aug.  30,  by  the  Committee  of  Streets  and  Bridges 
for  the  construction  of  a  Strauss  bascule  bridge  ovar  the 
East  River  at  Main  St.  and  a  swing  bridge.  The  estimated 
cost  is  $55,000.  A.  Braun  is  City  Engr.  Noted  Mar.  4  ind 
July  22. 


+Ad<'I.  I««a— The  contract  for  the  construction  of  the 
SL"t';1  Is'/',. '^r 'A*;;' ,.'?''''  '>;2<="  awarded  to  the  DES  MOINES 
BRIDGl.;  &  IRO.N  WORKS,  Des  Moines,  at  $4375. 

Audubon,  Iowa— Bids  will  be  received  until  1  p.m.,  Aug.  9, 
by  the  Hoard  of  Supervisors  of  Audubon  County  for  tho 
construction  of  five  concrete  culverts  and  two  bulkheads. 
C.  D.  Forsbeck  is  County  Engr. 

+Dubu<iue,  lona— The  Board  of  Supervisors  of  Dubufiue 
county  has  awarded  the  contract  for  the  construction  of  75 
??,"x?,'^y,^^lV'"i*f*'''  =""'  culverts  in  the  county  to  PAUL  N. 
IvINCSLEY,   Strawberry   Point,  at   $34,446.      Noted   July   15. 

Ft.  MadlNun,  Iowa — The  Board  of  Supervisors  of  Lee  County 
has  rejected  all  bids  for  the  construction  of  the  Santa  Fe 
Ave.  Bridge  over  Dry  Creek,  and  has  decided  to  have  the  work 
iSJ?,%  ""J*^''  county  supervision.  The  lowest  bid  received  was 
$0  J15. 

Richfleld,  Kan. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $8000  in  bonds,  the  proceeds  of  which  will 
be  used  for  constructing  a  bridge  over  the  Cimarron  River 
near  here. 

Crete,  Neb. — According  to  press  reports  bids  will  soon  be 
received  for  the  construction  of  a  290-ft.  steel  bridge  the 
estimated   cost   of  which    is   $5000. 

+'\VilliHton,  S.  D — The  Board  of  Commissioners  of  Williams 
County  has  awarded  the  contract  for  county  bridge  construc- 
tion tor  one  year  to  M.  A.  ADAMS  &  CO.,  Minneapolis,  Minn. 
Noted  July  8. 

+Hardin,  Mont.— (Official)— The  County  Clerk  has  awarded 
the  contracts  for  the  construction  of  three  bridges,  one  over 
Little  Big  Horn  River  on  the  Sarpy  Rd.  and  one  over  the 
same  stream  near  Wyola  to  the  SECURITY  BRIDGE  CO., 
Billings,  at  $27,622  and  $S450  respectively;  bridge  over  Big 
Horn  River,  about  IV,  miles  northeast  of  Hardin  to  J.  STOUT, 
Sheridan,  Wyo.,  at  $3798.     Noted  June   19  and  July  15. 

Eureka  Springm,  Ark. — It  is  reported  that  the  Commission- 
ers of  Carroll  County  contemplate  the  construction  of  a  new 
bridge  across  the  White  River.     The  estimated  cost  is  $20,000. 

Dallas,  Tex. — (Official) — Plans  for  the  new  Commerce  St. 
Bridge  over  the  Trinity  River  will  not  be  readv  for  bids 
for  two  or  three  months.  The  estimated  cost  is  $135,000.  J. 
P.  Witt  is  County  Engr.     Noted  July  1  and  8. 

PalcMtine,  Te.v. — Press  reports  state  that  the  International 
&  Great  Northern  Ry.  Co.  plans  to  construct  a  steel  viaduct 
tC°™   Spring   St.   into   Reagan   Park,   at   an   estimated   cost   of 

liehlch,  Ckla. — Bids  will  be  received  until  Aug-.  14  for 
construciinx  seven  steel  bridges  in  Coal  County.  Richard 
Bunch    is    County    Clk. 

+Tecuniseh,  Okla. —  (Official) — -The  Board  of  Commissioners 
of  Pottawatomie  County  has  awarded  the  contract  for  the 
construction  of  a  bridge  to  the  KANSAS  CITY  BRIDGE  CO, 
Kansas  City,  Mo.,  at  $5570.  Other  bidders  were:  Missouri 
Bridge  &  Iron  Co.,  $5S72;  Vincennes  Bridge  Co.,  $5741;  Illinois 
Steel  Bridge  Co.,  $5764:  Western  Bridge  Co.  (suspension 
bridge),  $4200.     B.  B.  Wyatt  is  Deputy  County  Clk. 

Tulsa,  Okla. —  (Official) — Bids  will  be  received  until  10  a  in 
Aug.  26,  by  the  Board  of  Commissioners  of  Tulsa  County  for 
the  construction  of  a  reinforced-concrete  bridge  over  the 
Arkansas  River.  It  will  consist  of  18  arch  spans,  each  78 
ft.  between  piers.  The  bridge  will  have  a  30-ft.  roadway 
and  two  4-ft.  sidewalks.  Harrington,  Howard  &  Ash,  Kansas 
City,  Mo.,   is  Consult.   Engr.      Noted   July   22    and   29. 

♦  Seattle,  Wash. —  (Official) — The  contract  for  the  construc- 
tion of  the  Duwamish  Rive.'  Bridge  has  been  awarded  to  the 
MANHATTAN  CONTRACTING  CO.,  Central  Bldg.,  Seattle,  at 
$26,594.  Other  bidders  were:  Albien  Engineering  Co.,  Seattle, 
$29,972;  Weymouth  Construction  Co.,  Seattle,  $28,695;  Beers 
Building  Co.,  Portland,  $28,888;  H.  S.  Wright,  Everett,  $32,179; 
Gerrick  &  Gerrick,  Seattle,  $34,993.  A.  P.  Denton  is  County 
Engr.     Noted  July  8. 

+Taconia,  Wash. —  ('  fticial) — The  contract  for  the  con- 
struction of  a  wooden  jridge  across  the  gulch  on  34th  St. 
has  been  awarded  to  GRAFF  &  SHELDON,  Tacoma,  at  $10  894. 
Other  bidders  were:  Batchelor  Bros.,  $12,250;  A.  Redstrom, 
$11,75.S;  P.  Mauson,  $13,495;  McHugh  Construction  Co.,  $11,709. 
Noted  June  >0  and  July  15. 

AValla  Walla,  AVash. — G.  Cookerly,  County  Engr.,  is  pre- 
paring plans  for  the  construction  of  a  steel  bridge  over  the 
Walla  Walla  River  at  Swegle  Crossing.  The  estimated  cost 
of   the   work    is    $18,000. 

+E:ngene,  Ore. — The  contract  for  the  construction  of  the 
Coast  Fork  Bridge  between  Eugene  and  Pleasant  Hill,  has 
been    awarded     to    the     PORTLAND    BRIDGE    CO.,    Portland, 

at  $9540.     Noted  June   3. 

Baird,  Calif. — The  Ross  Construction  Co.,  Sacramento,  at 
$28,235,  submitted  the  lowest  bid  for  the  construction  of  a 
reinforced-concrete  bridge  about  395  ft  long,  across  the  Pit 
lliver. 

Dnnsmnir,  Calif. — The  jowest  bid  submitted  f"r  the  con- 
struction of  a  reinforced-concrete  bridge  alo^ut  532  ft.  long, 
with  one  arch  ISO  ft.  clear  spin,  and  two  .'n-i.-^s  114  ft.  clear 
span,  across  the  Sacramento  River  near  Diinsmuir,  was  that 
of  the  Pacific  Coast  Constrrction  Co.,  Fresno,  at  $26,922. 

Plucerville,  Calif. — The  Board  of  Supervisors  of  Eldorado 
County  will  soon  receive  bids  for  the  construction  of  a  steel 
and  concrete  bridge  across  the  American  River  at  Coloma. 
Plans  have  been  prepa.red  by  A.  V.  Saph,  San   Francisco. 

Redding,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  of  Shasta  County  until  Aug.  21  for  the  construc- 
tion of  a  wood  and  steel  bridge  across  the  Sacramento  River 
a.'    Kennett,    the   estimated    cost    of   which    is    $20,000. 

Santa  Rosa,  Calif. — Bids  will  be  received  until  Aug.  12 
uy  the  Board  of  Supervisors  of  Sonoma  County  for  the  con- 
struction of  two  reinforced-concrete  bridges,  one  on  the  Alex- 
ander ii^alley  Rd..  and  the  other  on  the  Petaluma  Rd.  W.  W. 
Felt,   Jr.,   is  County   Clk. 
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+Snnta  Borlinra,  Calif.— MUNOZ  &  MUNOZ.  Central  Bldg., 
I^os  Aiiseles,  at  J1S.973.  has  been  awarded  the  contract  for 
the  construction  of  a  reinforced-concrete  bridge. 

+Sli»n'riieK»n  Falln.  <liie.^The  Municipal  Council  has 
awarded  the  contract  for  the  construction  of  a  bridge  over  the 
Shawenegan  River  to  B.  .7.  TREPANIER,  24  Niverville  St., 
Three  Rivers.  A  sub-contract  will  be  awarded  for  the  steel 
superstructure.     The  estimated  cost  of  the  structure  is  $15,000. 

Swan  River,  Man. — A  bylaw  has  been  passed  authorizing 
the  issue  of  $22,000  in  bonds  to  be  used  for  the  construction  of 
several   bridges,      Joseph   Armstrong   is   Municipal   Secy. 

+'\«iicoiivfr.  II.  C. — The  Citv  Council  has  awarded  the  con- 
tract for  repairs  to  the  Connaught  Bridge  to  W.  GREEKLESS, 
407  Cordova  St..  \V..  Vancouver,  at  $7491.  All  previous  con- 
tracts  rescinded.      Noted   June    24    and   July   S. 

W.VTRB    SUPPLY — IRUIGATION 
AnNon.   Maine — At    a    recent    election    the    citizens   voted    in 
favor    of    installing    a    water    system.      The    estimated    cost    is 
$120,000.     Noted   Feb.   4. 

Dniton,  Mass. — Press  reports  state  that  the  Dalton  Fire 
District  plans  to  lay  between  7000  and  SOOO  ft.  of  4-  and  6-m. 
water  pipe. 

New  Britain,  Conn The  Water  Board  will  purchase  about 

3000-ft,  of  6-in.  water  pipe. 

•■Windsor,  Conn. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Aug,  20,  bv  the  Board  of  Commissioners  of  the  Windsor 
Fire   District  for'the  construction   of  a   water   system. 

+AIbnny,  N.  Y. — The  Bureau  of  Water  Supply  has  awarded 
the  contract  for  furnishing  c.-i.  pipe  to  the  WARREN  FOUN- 
DRY &  MACHINE  CO.,  New  York,  N.  Y.,  at  $23.50  per  ton. 
+Ilinelinmton,  N.  Y. — The  Board  of  Water  Commissioners 
has  awarded  the  contract  for  the  construction  of  a  reservoir 
on  South  Mountain  to  BARILLY  &  INGERSODL,  at  $20  032. 
Other  bidders  were:  Frank  Stento,  $42,598:  H.  R.  Porterfield, 
$21,700;  H.  B.  Sproul,  $29,203;  W.  H.  Genegan.  $23,869;  J.  P. 
Deary  Co.,  $31,165:  J.  W.  Gummo,  $33,768;  Williams  &  Richard- 
son. "$33,503.      Noted   July    8. 

+Hiitou.  >.  Y. —  (Official) — The  following  contracts  have 
been  awarded  for  the  construction  of  a  water  system:  Pipe 
and  specials,  UNITED  STATES  CAST  IRON  PIPE  &  FOUN- 
DRY CO.;  valves  and  hydrants,  LUDLOW  VALVE  CO.;  ele- 
vated water  tank,  CHICAGO  BRIDGE  &  IRON  WORKS;  gen- 
eral contract,  M.  APPLEGATE  &  SON,  Bradford,  Penn.  H.  C. 
Klttredge,  Rochester,  is  Engr.     Noted  July  8. 

Keansburs,  N.  J The  Keansburg  Water  Co.  plans  to  ex- 
tend its  system  throughout  Keansburg  and  the  vicinity. 

Newarii,  N.  J. — The  New  Jersey  Water  Supply  Commission 
has  been  denied  the  application  by  the  city  for  the  exclusive 
use  of  the  waters  of  the  Wanaque  River  as  a  water  supply. 
Noted  Apr.   20. 

Pertli    Amboy,   PT.  J The    Board    of  Water    Commissioners 

plans  to  extend  the  new  water  main  from  Ernston  Hill  to 
the    Raritan    River.      Noted    June    17. 

+CIaTton,  Del. — The  contract  for  the  construction  of  water 
and  sewer  svstems  and  a  disposal  plant  has  been  awarded  to 
the  AMBLER-DAVIS  CO..  1016  Harrison  Bldg.,  Philadelphia, 
Penn..  at  $18,284.  Herbert  W.  Hatton,  Equitable  Bldg.,  Wil- 
mington.  Del.,   is  Engr.     Noted   July   8. 

+Baltimore,   Md The    Board    of   Awards    has   awarded    the 

contract  for  furnishing  and  erecting  a  20,000,000-gal.  centrif- 
ugal pump  for  the  Eastern  Pumping  Station  to  the  WESTING- 
HOITSE  ELECTRIC  &  MACHINE  CO.,  Pittsburgh,  Penn.,  at 
$12,538.     Noted  June  24    and  July   8. 

South  Boston,  Va. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $125,000  in  bonds.  The  proceeds 
will  be  used  for  the  installation  of  a  water  system,  making 
extensions  to  the  sewer  system  and  for  paving.  W.  L. 
Penick  is  Mayor.     Noted  Feb.   11. 

Keyser,  \V.  Va An   election    will  be  held  Aug.    10   to  vote 

on  the  question  of  issuing  $35,000  in  bonds.  Part  of  the  pro- 
ceeds will  be  used  for  the  extension  of  the  water  system. 

Atianta,  Ga. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $750,000  in  bonds.  The  proceeds  will 
be    used    for    the    construction    of   a    water    sy.stem. 

Baoonton,  Ga. — The  citv  will  hold  nn  election  Aug.  19  to 
vote  on  the  question  of  issuing  $12,000  in  bonds.  Part  of 
the  proceeds  will  be  used  for  the  construction  of  a  water  sys- 
tem. 

Dunedin.  Fla. — An  election  will  be  held  Sept.  4  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  water  system. 

Oenia,  Fia Plans  are  being  prepared  by  Twomhly  &  Hen- 

nev.  Hngr.,  55  Liberty  St..  New  York,  N.  Y.,  for  the  improve- 
ment of  the  water  and  sewer  system.  Bonds  for  $155,000 
have  been  sold  for  this  purpose.     Noted  June    24   and  July   15. 

Houma,    l..a Calvin    Wurzlow,    Mayor,    will    soon    call    an 

election  to  vote  on  the  question  of  issuing  $60,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  a  purifica- 
tion plant. 

MadiHonviile,  Tenn. — The  city  plans  the  construction  of  a 
water   system.      W.   H.   McCroskey.   Mayor,   is  interested. 

+Co%'1nBton,  Ky. — The  contract  for  pipe  trenching  and  back 
filling  for  in,95n-ft.  of  24-in.  water  mains  has  been  awarded 
to  the  TTNTTED  ST.\TES  CAST  IRON  PIPE  &  FOUNDRY  CO., 
Chicago,    III.,   at    $92,000.      Noted    July    15. 

+rinoinnati,  OIilo — (Offlri:il)j— The  contract  for  laying  wa- 
ter mains  in  connection  with  the  high  pressure  fire  service  has 
been  awarded  to  the  KlRCHNl'^R  CONSTRUCTION  CO.,  Cin- 
cinnati, at  $13,555.  Other  bidders  were:  M.  J.  McCarthy,  $14,- 
427;  T.  P.  Strach,  $16,621:  H.  V.  Conneley,  $17,252:  M.  F.  Quill, 
$18,047.  J.  A.  Heller  is  Supt.  of  Water  Works.  Noted  July  15. 
Marion,  Olilo — The  Marion  Water  Co.  has  been  granted  per- 
mission to  issue  $12,500  in  bonds.  The  proceeds  will  be  used 
for  the  extension  of  the  water  mains. 

Sontli  NcwburB,  Oliio — (Newburg  post  office) — Bids  will  be 
received  until  noon,  Aug.  14,  by  H.  H.  Bohning,  Clk.,  for  the 
construction  of  water  mains  in  Windfall  and  Broadway  Ave. 
Ralph  Heokcr.  Cleveland,  is  Engr.     Noted  July  15. 


Miller,  Ind. — An  election  will  be  held  Aug.  12  to  vote  on  the 
question  of  issuing  $15,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  a  water  system.  W.  J.  Fulton, 
Gary,  is  Engr.     Noted  July  22. 

KenoHiia,  "\Vi.s. — The  Board  of  W.ater  Commissioners  has 
awarded  the  contract  for  constructing  10,000-ft.  of  42-in.  c.-i. 
water  intake  main,  a  submerged  intake  crib  and  a  24-in.  main 
to  GEORGE  A.  GREEN,  Green  Bay.  B.  C.  Brennan  is  City 
Engr.     Noted  July  15  and  June  24. 

0.slilvOHh,  Wis. — Henry  A.  Allen,  Consult,  Engr.,  Chicago, 
111.,  has  been  retained  by  the  city  to  prepare  plans  and  su- 
pervise the  construction  of  the  new  filtration  plant.  Noted 
Feb.  18. 

Clinriton,  Iowa — It  is  reported  that  the  contract  for  the 
construction  of  a  water  system  will  soon  be  awarded.  The 
estimated  cost  is  $80,000.  M.  G.  Hall,  Centerville,  is  Engr. 
Noted  Oct.  1   and  July  1. 

+Couneii  Bliitl's.  Iowa — The  contract  for  the  installation  of 
an  S,00O.000-gal.  triple  expansion  pump  for  the  water  system 
has  been  awarded  to  the  MERKLE-HINES  MACHINE  CO.. 
Kansas   City,   Mo. 

+Grlnneli,  Iowa — The  contract  for  making  extensions  to 
the  water  svstem  has  been  awarded  to  BASH  &  JANES,  .lop- 
lin.  Mo.,  at  $9736.  Charles  P.  Chase,  Clinton,  is  Engr.  Noted 
July   8. 

+Keota,  Iowa — The  contract  for  the  construction  of  a  wa- 
ter svstem  has  been  awarded  to  BASH  &  JANES,  Joplin.  Mo. 
Charles  P.  Chase,  Clinton,  is  Engr.     Noted  July   8  and  15. 

Broicen  Bow.  Neb. — The  City  Council  has  rejected  all  bids 
received  July  3  for  the  construction  of  a  pumping  plant  for 
the  water  system  and  an  electric-light  plant.  They  will 
advertise  for  new  bids.  Charles  F.  Sturtevant.  Holdredge,  is 
Engr.     Noted  June   10  and  24. 

Siiearviile,  Knn. — At  a  recent  election  the  citizens  voted 
to  issue  $25,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  a  water  system. 

+Canova,  S.  D. — The  contract  for  the  construction  of  a  wa- 
ter system  has  been  awarded  to  the  DES  MOINES  BRIDCtE  .<t 
IKON  WORKS,  Des  Moines,  Iowa.  Bonds  for  $9500  have  been 
sold  for  this  purpose.     Noted  June  3  and  July  1. 

•fSioux  Falls,  S.  D. —  (Official) — Contracts  have  been  award- 
ed to  the  BEISCH  SULZER  BROS.  DIESEL  ENGINE  CO., 
St.  Louis,  Mo.,  at  $33,955,  for  oil  engines,  pumps  and  gener- 
ators; CHICAGO  BRIDGE  &  IRON  WORKS,  Chicago,  111.,  at 
$12,190,  for  the  construction  of  a  350,000  gal.  elevated  tank; 
FANEBUST  BROS.,  Sioux  Falls,  at  $16,181,  for  the  construc- 
tion of  a  1,200,000-gal.  reinforced-concrete  reservoir.  Noted 
July  15. 

Hamilton,  Mont. — The  construction  of  a  municipal  water 
system  and  a  distributing  system  is  being  considered  by  the 
City    Council. 

+Wiliaux,  Mont. — (Official) — The  contract  for  the  construc- 
tion of  a  water  svstem  has  been  awarded  to  the  HOGGA  TIT 
CONSTRUCTION  CO.,  Fargo,  N.  D.,  at  $24,500.  C.  H.  Green, 
Spokane,    Wash.,   is   Consult,    Engr.      Noted   July    1    and    22. 

St.  Louis,  Mo. — Bids  will  be  received  by  the  Board  of  Pul:- 
lic  Service  until  .\ug.  13  for  the  reconstruction  of  the  Comp- 
ton  Hill  Reservoir.  The  estimated  cost  is  $400,000.  R.  E. 
Wall  is  Water  Comr.     Noted  July  8. 

Beaumont.  Tex. — Bids  will  be  received  until  10  a.m.,  Aug.  7, 
by  J.  G.  Sutten,  City  Secy.,  for  the  construction  of  a  36-in. 
c.-i.  pipe  across  the  Neches  River,  canal  intake  and  other  im- 
provements in  connection  with  the  canal  extension  for  the 
water-works.  Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  is  Engr.     Noted  July  1  and  29. 

Floresville,  Tex. — The  city  will  purchase  5000-ft.  of  c.-i. 
pipe  for  the  purpose  of  extending  the  water  mains  to  the  gin 
and    oil    mill    section. 

Loeliliart,  Tex. — Bids  will  soon  be  received  by  the  Citizens 
Water  Works,  Electric-Light  &  Ice  Co.,  for  the  construction  of 
a  water  svstem  and  electi-ic-light  plant.  The  estimated  cost 
is   $45,000.      W.   B.   Swearingen   is  Pres. 

Mission,  Tex. — A  franchise  has  been  granted  to  the  Mission 
Tee  Light  &  Water  Co.  for  the  construction  of  a  water  works 
plant.     J.  A.  Sadler  is  Pres. 

<;rove.  Okla. — An  election  will  be  held  Aug.  9  to  vote  on 
the  question  of  issuing  $10,000  in  bonds.  Part  of  the  proceeds 
will  be  used  for  extending  the  water  system. 

Marsliall,  Okla. — At  a  recent  election  the  citizens  voted 
to  issue  $25,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  w^ater  system  and  an  electric-light 
plant. 

Tulsa,  Okla. — A  proposition  has  been  submitted  to  the  City 
Commissioners  by  E.  M.  Kerling.  Tulsa,  D.  A.  Coulter  and  J. 
B.  Marvin,  Franfort,  Ind.,  for  the  construction  of  a  water  sys- 
tem. 

Rofferson,  Idaho — An  application  has  been  filed  with  the 
Public  Utilities  Commission,  Boise,  by  W.  R.  McMillan  and 
John  McRae  tor  the  installation  of  a  water  system.  The 
estimated   cost   is   $15,000. 

St.  Maries,  Idaho — (Official) — .-^t  a  recent  election  the  citi- 
zens voted  to  issue  $37,000  in  bonds.  The  proceeds  will  be 
used  for  the  improving  of  the  water  system.  Charles  R. 
Schulte  is  Clk.     Noted  July  22. 

Salt  Lake  City,  ITtah — Plans  are  being  prepared  for  th^ 
construction  of  a  new  dam  for  the  Hatchtown  irrigation  pro 
.iect.  The  estimated  cost  is  $100,000.  G.  Stirling  and  J.  L. 
Reed   are   Engrs. 

Vernal,  litali — It  is  reported  that  the  city  has  decided  not 
to  extend  the  water  system  at  the  present  time.  The  work 
will  probably  be  done  some  time  next  year.  George  A.  Davis 
is   City   Reccir.      Noted   July   15. 

Aberdeen,  Wa.sh. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $500,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  the  Wynoochee  water  sys- 
tem.    Noted  June   10. 

Kirkland,  Wash. — The  City  Council  has  rejected  all  bids  for 
the  construction  of  a  water  system  in  District  No.  32.  It  has 
been  decided  to  do  the  work  under  the  direction  of  the  City 
Engineer. 
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ProMxer,  AVniih. — The  Honton  County  Commissioners  have 
approveii  thr  plans  of  the  Horse-  Heaven  Land  Owner's  Asso- 
ciation for  the  construction  of  an  irrigation  district  and  will 
hold  an  election  AuR.  7.     The  district  will  comprise  about  500,- 

000  acres  lyins  in  Benton,  Kaicima  and  Klickitat  Counties. 
About  $200,000  has  already  been  expended  in  preliminary  en- 
iiineeringr  and  survevinpr  work  conducted   by  the  Klicitit.at    tr- 

1  iKation  Co.  C.  H.  Ilinman,  North  Yakima,  Ira  W.  Prosser. 
Irosser,    and   John    Sumner.    Patterson,    are    Dir. 

Seattle,  WnNli. — The  City  Council  has  instructed  the  Board 
of  Public  Works  to  advertise  for  bids  for  laying  water  mains 
in   Kast  .'■>4th   St.  and   Bradner  PI.     L.   B.   Young   is  Chn.   of  Bd. 

Seattle,  Wasli. — The  citizens  plan  to  issue  $3,000,000  In 
bonds.  •  The  proceeds  will  be  used  for  the  extension  of  the 
water  system. 

+Linn.  Ore. — The  contract  for  the  construction  of  water- 
works in  \\est  Linn  has  been  awarded  to  the  (mEGON  KNGI- 
NEERING  &  CONSTRUCTION  CO..  Oregon  City. 

Snlem,  Ore. — The  Public  Utilities  Commission  has  granted 
permission  to  the  Rouge  River  Public  Service  Corporation  to 
construct  an  irrigation  s.vstem  to  irrigate  12.640  acres  of  land 
in  the  vicinity  of  Grants  Pass.      Estimated  cost,   $135,000. 

+Oakilale,  Calif. — The  Oakdale  Irrigation  District  has 
awarded  the  contract  for  extensions  to  the  irrigation  system 
to  SHAW  &  B.\TCHER.  Sacramento.  The  estimated  cost  is 
$100,000.      Noted   Apr.    29   and   June    17. 

Orennside,  Calif. — An  election  will  be  held  Aug.  16  to  vote 
on  the  question  of  issuing  $20,000  in  bonds.  Part  of  the  pro- 
ceeds will  be  used  for  improving  the  municipal-water  system. 

Stucktnn,  Cnltf. — The  Pacific  Gas  &  Electric  Co.  will  install 
water  mains,  including  an  S-in.  fire-protection  main  in  Cali- 
fornia St.     The  estimated  cost  is  $32,000. 

+t.evis.  Que. — The  contract  for  the  construction  of  a  stor- 
age dam  on  the  St.  Maurice  River  has  been  awarded  to 
JOSEPH  GOSSELIX.  at  $1,300,000 

Montreal,  Hue. — It  is  reported  that  the  Board  of  Control 
has  decided  to  engage  local  engineers  to  prepare  plans  for  the 
construction  of  a  filtration  plant  to  increase  the  daily  capac- 
ity from  50,000  to  100,000  gal.  instead  of  the  New  York  engi- 
neers recently  appointed.     Noted  July    15  and  June  17. 

CollingtTood,  Ont. — The  Town  Council  will  Improve  its 
water  system.  The  estimated  cost  is  $15,000.  J.  H.  Duncan  is 
Clk. 

+Gueliili.  Ont. — The  contract  for  the  construction  of  a 
pumping  station  in  connection  with  the  extension  of  the  w.a- 
ter  svstem  has  been  awarded  to  BREXNAN  &  HOLLING- 
WORTH,  Hamilton,  at  $8600.     Noted  July  22. 

+Assiniliaia,  Sask. — The  contract  for  furnishing  the  city 
with  500  ton  of  c.-i.  pipe  has  been  awarded  to  the  CANADIAN 
PIPE  CO..  at  about  $19,000. 

SEAVERS 

•fBoNton,  Mass. — Bids  were  received  July  28  by  the  Metro- 
politan Water  and  Sewerage  Board  for  the  construction  of  (a) 
Section  No.  105,  (b)  Section  No.  106  of  the  high  level  sewer. 
South  Metropolitan  Svstem  in  Needham  and  Welleslev  from 
HUGH  N.\WN  CONTRACTING  CO.,  Roxbury,  (a)  "$29,655 
I  awarded  conti-act),  (b)  $27,912  (awarded  contract);  George 
M.  Brvne.  (a)  $37,272.  (b)  $43,315;  Coleman  Bros.,  (a)  $44,230, 
(b)  $37,651;  Michael  Meehan,  (a)  $52,187,  (b)  $44,605;  Henry 
Spinach  Contracting  Co.,  (a)  $52,493,  (b)  $43,630;  M.  Russo  & 
Son,  (a)  $54,162,  (b)  $53,047;  Bruno  &  Petitti.  (a)  $58,385,  (b) 
$61,655.      Noted    July    22. 

Boston,  3Iass. — Bids  will  be  received  until  noon,  Aug.  6,  by 
Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  for  the  construc- 
tion of  sewers  and  drains  in  Columbia  Park,  Favre  St.  and 
private  land,  Dorchester,  Roval  Rd.,  Dorchester  and  Hvde 
Park. 

Hnntlneton,  Mass. —  (Official) — Bids  have  been  received  for 
the  construction  of  approximately  4000  ft.  of  S-,  10-,  12-  and 
15-in.  sewers  from  A.  ^Villiams  cfc  Co..  Boston.  $3599;  James  L. 
Bryner  Boston.  $3392;  Way  &  Cellilli.  Springfield,  $3338; 
Hampden  Contracting  Co.,  Springfield,  $3121;  Cordner  &  Mon- 
tague, Springfield,  $2851;  William  Orlando,  Belchertown,  $2764; 
Frank  D.  O'Connor.  Holyoke,  $2636.  James  L.  Tighe  is  Con- 
sult.   Engr. 

Marlboro,  Mass. — The  City  Council  contemplates  the  con- 
struction of  sewers  in  various  streets.  The  estimated  cost  is 
$20,000.     Thomas  H.  O'Halloran  is  Mayor. 

Xorwood,  Mass. —  (Official) — The  city  will  construct  sew- 
ers, water-works,  underground  municipal  light  system  and 
pave  various  streets.  The  estimated  cost  is  $100,000.  G.  A. 
Smith    is   Engr. 

Salem,  Mass. —  (Official) — The  city  will  construct  sewers  in 
Cleveland  Rd..  Loring  Ave.  and  connecting  streets  bv  day 
labor.     The  estimated  cost  is  $7000     Noted  July  29 

Hockanuni,  Conn — Bids  will  be  received  until  8  pm..  Aug. 
12.     by    the     Sewer    Committee     for    the    construction     of    ap- 


^.Albany,  N.  Y. — (Official) — Bids  Tvill  be  received  bv  the 
Board  of  Contract  and  Supply  until  3  p.m..  Sept.  7.  for  the 
construction  of  sewage  pumping  stations.  Isadore  Wachman 
is   Secy,   of   Bd. 

BinKhamton,  X.  Y. — Surveys  are  being  made  by  the  En- 
gineering Bureau  for  the  construction  of  a  sewer  system. 
Arthur  La  Roche  is  Asst.   City  Engr. 

New  York,  >'.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  .\ug.  17.  by  Maurice  E.  Con- 
nolly. Borough  Pres.,  for  the  construction  of  sewers  and  ap- 
purtenances in  Maspeth.  Clark.  Perrk  and  Maurice  Ave.  and  in 
Rust  and  Grand   St. 

+Yonkers.  N.  Y. — It  is  reported  that  the  contract  for  the 
construction  of  house  and  storm  sewers  has  been  awarded 
to  JOSEPH  CIANCULLI  &  SON.   Yonkers,  at  $14,700. 

+Cani<1en,  N.  J. — The  contract  for  the  construction  of  sew- 
ers in  Chelton  Ave..  Fairview  and  North  Sixth  St.  has  been 
awarded   to  F.   A.   WARD.     Noted  July   8. 


+Maywooil,  N.  J.- — (Odlcial) — The  contract  for  the  con- 
struction of  a  sanitary  sewer  system  has  been  awarded  to 
MARTIN-MILLER  &  PIZZTMENTI.  Caldwell,  at  $87,911.  Other 
bids  were:  Frisco  Construction  Co.,  Newark,  $94,131;  Di  Na- 
pollo  &  Toriella  Construction  Co..  $96,458;  E.  C.  Humphrey. 
$127,280.     Noted  July   8. 

Newark,  IM.  ,1. — Bids  were  received  July  29  by  the  city  for 
the  construction  of  the  Bound  Brook  and  Frelinghuvsen  Ave. 
sewer  from  O'Gara  &  Maguire.  Newark.  $33,175;  Averill  Math- 
ews Co..  Montclair.  $36,377;  John  W.  Heller.  Newark,  $37.- 
956;  P.  L.  Braunwith,  $38,164;  Frisco  Construction  Co..  Newark. 
$39,295;  Harrison  &  Craig,  Newark.  $44,930;  P.  D'Anato.  New- 
ark. $53,194;  Charles  Ippolito,  Montclair.  $76,661.  Noted 
July   22. 

Pitman,  BT.  J — An  election  will  soon  be  held  to  vote  on  the 
question  of  issuing  $lon,ooo  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  cojistruction  of  a  sewer  system.  Rem- 
ington &  Vosbury.  Camden,  is  Engr.     Noted  June  10. 

Pleasantvllle.  N.  J. — (Official) — Plans  are  being  prepared 
by  Remington  <t  Vosbury,  Engr.,  Camden,  for  the  construc- 
tion of  a  sewer  system  and  a  sewage-disposal  plant.  The  esti- 
mated  cost   is   $100,000. 

E.xter,  Penn. — (Pittston  post-office) — The  lowest  bid  sub- 
mitted for  the  construction  of  sewers  in  Penn,  Lincoln  and 
Grant  St.  was  that  of  Joseph  Banks,  Wilkcs-Barre,  at  $7000. 

Franklin,  Penn. — The  Borough  Council  contemplates  the 
construction   of  a  sanitary   sewer   system. 

Clayton,   Uel. — See    item    under    "Water,    Supply-Irrigation." 

+Baltiniore,  Mil. —  (Official) — The  contract  for  the  construc- 
tion of  Section  No.  1  of  the  Jenkins  Run  Trunk  Drain.  Storm 
Water  Contract  No.  45  has  been  awarded  to  Sl^ACK  &  SLACK. 
Baltimore,  at  $81,742.  Other  bids  were.  Whiting  Turner  Con- 
struction Co..  $84,999;  C.  B.  Clark  &  Co..  $88,418;  Rvan  and 
Reilley.  $90,069;  Continental  Contracting  Co.,  $92,404;  Janon 
Fisher.   $93,434.     Noted  July  8. 

+Oeeaii  City,  SIil. — The  contract  for  the  construction  of  a 
sewau'-  imnniiiiL:  .station,  clarification  tank,  intercepting  and 
bran.Ii  -.  a.  i,  i.is  b,en  awarded  to  the  BOYLE-LOHMULLER 
CONSTKI  'Th  iX  CO..  Baltimore,  at  $14,296.     Noted  July  15. 

Hnrrisiiiihiirg,  Va. — The  city  will  construct  an  Imhoff  sew- 
age-disposal plant  and  filter  beds.  The  estimated  cost  is 
$6000.      J.    H.    Downing   is   Mayor. 

South  Boston,  Va. — .\n  election  will  be  held  Aug.  10  to 
vote  on  the  question  of  issuing  $100,000  in  bonds.  Part  of 
the  proceeds  will  be  used  for  the  construction  of  sewers. 
Plans  have  been  prepared  by  Anderson  &  Christie,  Charlotte, 
N.  C.     W.  I.  Penick  is  Mayor. 

Keyser,  W.  Va. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $35,000  in  bonds.  Part  of  the 
proceeds  will  be  used  for  the  construction  sewers  in  bed  of 
New  Creek. 

+Clinton,  N.  C. — The  contract  for  the  construction  or  a 
sewer  system  has  been  awarded  to  C.  C.  JACOBS,  Durham. 
Noted  Apr.  1. 

Chester,  S.  C. — The  city  has  been  instructed  by  the  State 
Board  of  Health  to  take  definite  action  by  Sept.  12  toward 
the    installation    of    a    sanitary    sewer    system. 

*GreenTille,  S.  C. —  (Official) — Bids  will  be  received  until 
4  p.m.,  Aug.  10,  by  the  city  for  the  construction  of  sanitary 
sewers.     C.  P.  Ballenger  is  City  Engr.     Noted  Apr.  29. 

Atlanta,  Ga. — An  election  will  be  held  to  vote  on  the  ques- 
tion of  issuing  $1,000,000  for  the  construction  of  sewers  and 
sewage-disposal    plants. 

Dnnedin,  Pla. — An  election  will  be  held  Sept.  4  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  sewer  system  and  a  sewage- 
disposal    plant. 

St.  Petersburg,  Fla. —  (Official) — The  city  will  not  issue 
bonds  for  the  construction  of  a  sanitary  sewer  system,  as  was 
noted  in  the  issue  of  July  22. 

Florence,  -\la. — The  city  contemplates  the  construction  of 
approximately  three  miles  of  sanitary  sewers.  N.  M.  Striplin 
is  Maj'or. 

Meriden,  Miss. — At  a  recent  election  the  citizens  voted  to 
issue  $10,000  in  bonds.  The  proceeds  will  be  used  for  the  con- 
struction of  sanitary  sewers.     Noted  July  8. 

La  Fayette,  La. — The  city  contemplates  the  construction 
of  a  sewer  system.     The  estimated  cost  is  $100,000. 

+Cheviot,  Ohio — (Cincinnati  post  office)  —  (Official) — Con- 
tracts for  sewer  construction  have  been  awarded  to  JAMES 
McLAIN.  Newport,  Ky.,  for  constructing  a  trunk  drain  in 
Powells  Track  and  to  A.  BOERESON.  Cincinnati,  for  con- 
structing a  trunk  drain  in  the  Schlenker  and  Reubel  property. 
Noted  July  22. 

+Cincinnati,  Ohio — The  contract  for  the  construction  of  the 
Poague   Ave.   sewer   has   been   awarded   to   RUNCK  PROS.,   at 

$5701. 

Cineinnati,  Ohio — Bids  will  be  received  until  noon,  Aug.  11. 
by  Philip  Fosdick.  Dir.  of  Pub.  Ser..  for  the  construction  of 
sewers  in  McDowell  and  Strafer  St.  and  in  Columbia  Ave. 

+Cineinnati,  Ohio — The  Board  of  Control  has  awarded  con- 
tracts for  sewer  construction  to  JOHN  B.  McLANE.  at  $14,977, 
for  constructing  sewers  in  Clinton  Springs  and  Glenmore  St.; 
CONNOLLY  CONSTRUCTION  CO..  at  $4625.  for  constructing 
sewers  in  Carll  Rd.;  M.  J.  CONTSTOLLY,  JR.,  at  $5226.  for  con- 
structing sewers  in  Kirby  Rd.     Noted  July  15. 

-A^CIeveland.  Ohio — (Official) — Bids  will  be  received  bv  the 
Commissioner  of  Purchases  and  Supplies  until  noon,  Aug.  IS. 
for  the  construction  of  a  concrete  open  channel  outfall  sew-er, 
approximately  630  ft.  long  and  a  submerged  outfall  pipe  line 
about  3600  ft.  long. 

Colnmhus.  Ohio — Bids  will  be  received  until  Aug.  17  by  the 
Director   of  Public  Service   for  the  construction   of  sewers   in 

various  streets. 

Port  Clinton.  Ohio — The  City  Council  contemplates  con- 
structing an  addition  to  the  sewer  system  in  the  South  Side. 
The  estimated  cost  is  $44,000. 
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I.nfnyette,  Ind. — Preliminary  plans  are  being  prepared  for 
the  construction  of  storm  and  sanitary  sewers.  H.  B.  Obersch, 
Jr..  is  City  Engrr. 

+Markle,  Ind. — (OfHcial) — The  contract  for  the  construc- 
tion of  a  sewer  system  has  been  awarded  to  THOMAS  B.  Mc- 
GOVERN,  Wabash,  at  $11,510.  Other  bids  were:  J.  Hipskind, 
Wabash,  ?11,721;  R.  P.  Nipp.  Flora,  III.,  $12,120;  Kiefer  & 
Bailey,  HuntinKton,  $12,313;  Martin  Koch,  Huntington,  $12,570; 
T.  B.   House,   Franklin,   $12,693.     Noted  July   15. 

Chrianuiu,  111. — Plans  are  being  prepared  by  George  A.  Fair 
for  the  construction  of  concrete  sewers.  The  estimated  cost  is 
$9500.     Frank  McCuddy  is  City  Clk.     Noted  July  29. 

EaHt  St.  I^ouiM.  III. — Plans  are  being  prepared  by  E.  F. 
Harper,  City  Kngr.,  for  the  construction  of  the  Bowman  Ave. 
sewer  from   First  to   16th   St. 

Green  liny,  VVi«. — Bids  will  be  received  until  10  a.m..  Aug. 
17.  by  the  Committee  on  Sewers  of  the  Common  Council  for 
the  construction  of  .a  steel  outlet  tor  the  terminus  of  the 
Cedar  St.  sewer  to  the  Fox  River. 

OKhkoNh,  ^Vis. — Bids  will  be  received  until  2  p.m.,  Aug.  6, 
by  the  Board  of  Public  Works  for  the  construction  of  sewers 
in  the  Eighth  Ward. 

West  Allis,  Wis. — Bids  will  be  received  until  noon,  Aug. 
9.  by  the  .\cting  Board  of  Public  Works  for  the  construc- 
tion of  storm  sewers  in  Mitchell  St.  from  51st  St.  to  63rd 
Ave.  , 

+T\1iite«ater,   ^Vis The   contract    for   the   construction   of 

sewers  has  been  awarded  to  A.  M.  LANIGON,  Waukegan,  111., 
at  $23,900.     Noted  July  29. 

+Cherokce,  lonra — (Official) — The  contract  for  the  con- 
struction of  approximately  3^  miles  of  sanitary  sewers  has 
been  awarded  to  the  MOORE-SEIG  CONSTRUCTION  CO..  Wa- 
terloo, at  $24,380.  Other  bids  were:  George  M,  King,  Des 
Moines,  $26,993;  William  C.  Fraser,  St.  Paul,  Minn.,  $25,398. 
Noted  July  29. 

Clinton,  lonn — It  is  reported  that  the  City  Council  contem- 
plates the  construction  of  sewers  in  the  Fourth  Ward.  The 
estimated  cost  is   $80,000. 

Spenoer,  Iowa — (Official) — Bids  will  be  received  until  Aug. 
6  by  E.  O'Keeffe.  Citv  Engr.,  for  the  construction  of  approxi- 
mately  6000   ft.   of  S-,    10-   and    12-in.    sewers. 

Sandstone,  Minn. —  (Official) — -A^ll  bids  received  July  26  for 
the  construction  of  approximately  9025  ft.  of  8-  and  6-in.  sew- 
ers have  been  rejected.  New  bids  will  be  received  until  Aug. 
23    by   C.    Rudisukle,    Village    Recdr.      Noted    July    22. 

+  St.  Paul,  Minn. — (Official) — The  contract  for  the  construc- 
tion of  storm  and  sanitary  sewers  in  various  streets  to  be 
included  in  part  of  the  Smelling-Como  sewer  system  has  been 
awarded  to  THOMSON  BROS.,  St.  Paul,  at  $236,000.  Noted 
July  22. 

Topeka,  Kan. — Plans  have  been  prepared  and  bids  will 
scon  be  received  by  A.  R.  Young.  City  Engr.,  for  the  con- 
struction  of   sewers   in   District   No.    45.      Noted    May    13. 

+Topeka,  Kan. — The  contract  for  the  construction  of  the 
East  Side  sewer  has  been  awarded  to  JAMES  A.  PRINGEL,  at 
$125,834.      Noted  July  29. 

Crotton,  Xeb. — The  city  contemplates  the  construction  of 
a  sewer  svstem  and  a  septic  tank.  The  estimated  cost  is  $8000. 
J.  D.  Clair  Smith,  Hartington,  is  Engr. 

+Oniaha,  Xeb. — The  contract  for  the  construction  of  storm 
sewers  from  36th  Ave.  to  the  junction  connecting  with  the 
Everett  PI.  sewer  in  Fontenelle  Park  has  been  awarded  to 
JAMES  JENSON,  Omaha,   at  $39,646. 

Omaha,  Xeb. — The  State  Legislature  has  authorized  the 
City  Council  to  issue  bonds  for  $1,000,000.  The  bonds  will 
be  isued  in  five  annual  installments  of  $200,000  each.  The 
proceeds  will  be  used  for  the  construction  of  a  sewer  system. 

Wansa,  Xeb. — An  election  will  be  held  Sept.  3  to  vote  on 
the  question  of  isuing  $20,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sewer  system  and  a  sewage- 
disposal  plant.     Noted  June  24. 

+\Visner,  Xeb. —  (Official) — The  contract  for  the  construc- 
tion of  a  sewer  svstem  has  been  awarded  to  ARTHUR  A. 
DABSON   CO.,    Lincoln,    at    $14,510.      Noted    July    15. 

C«nterville,  S.  D. — At  a  recent  election  the  citizens  voted  to 
issue  $27,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the    construction    of    a    sewer    system.      Noted    July    15. 

Poplar  Bluffs,  Mo, —  (Official) — Bids  will  be  received  until 
7:  30  p.m.,  Aug.  16,  by  H.  H.  Wilcox,  City  Clk.,  for  the  construc- 
tion of  sewers  in  .S.anitary  Sewer  District  No.  2.  The  estimated 
cost    is    $17,426.      Edward    C.    Thomas    is    City    Engr. 

+Sprincfleld,  Mo. — The  contract  has  been  awarded  to 
PLUMNER-ADAMS  CO.,  Springfield,  at  $9153,  for  the  construc- 
tion of  sewers  in  District  No.   22,  Section  No.   3. 

St.  Louis,  Mo. — Bids  will  be  received  until  noon,  Aug.  6, 
by  the  Bo.ird  of  Public  Service  for  the  construction  of  the 
Florissant  Ave.  public  sewer  extensions.  Sections  Nos.   1  and  2. 

Areenta,  Ark. — Bids  will  be  received  until  10  a.m.,  Aug.  11, 
by  the  city  for  two  14,000-gal.  sewerage  pumps,  two  60-hp. 
slow-speed  motors  and  other  equipment.  J.  P.  Paucette  is 
Mayor. 

Amnrillo,  Tex. — The  city  contemplates  constructing  sewers 
estimated   to   cost  $10,000.     J,   M.   Beasley  is  Mayor. 

Beeville,  Te.x. — Bids  will  be  received  until  Aug.  20  by  W.  G. 
Gayle,  City  Clk..  for  extending  the  sewer  system.  Bartlett  & 
Ranney,  .San  Antonio,  is  Engr.     Noted  July  22. 

+nruniri>;ht,  Okla. — The  contr.act  for  the  construction  of 
lateral  sewers  has  been  awarded  to  the  TOLBERT  CONSTRUC- 
TION CO.,  at   $28,000.      Noted   Feb.   25. 

Sand  Sprines,  Okla. —  (Official) — Bids  will  be  received  until 
Sept.  1  by  A.  F.  Shultz,  City  Clk.,  for  the  construction  of  1  % 
miles  of  sewers.  The  estimated  cost  is  $4000.  M.  P.  Lartimer 
is  City  Engr.     Noted  July  22. 

Steamhoat  Sprines,  Colo. — Bids  will  be  received  until  Aug. 
9  by  the  Town  Council  for  the  construction  of  a  sanitary 
sewer  system.  The  estimated  cost  is  $62,000.  B.  G.  Bradley  is 
Town   Engr.     Noted   July   1. 

DeminK,  X.  M. — An  election  will  be  held  to  vote  on  the 
question   of  issuing  bonds   for  $30,000,   the   proceeds  of  which 


will  be  used  for  the  construction  of  septic  tanks  and  for  ex- 
tending  the   sewer    system. 

Richfield,  I'tali — The  city  contemplates  issuing  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a  sewer 
system. 

Burns,  Ore. —  (Official) — At  a  recent  election  the  citizens  de- 
feated the  question  of  issuing  bonds  for  $40,000,  the  pro- 
ceeds of  which  was  to  have  been  used  for  the  construction  of 
a  sewer  system.     Noted  July   22. 

Portland,  Ore. — Bids  were  received  by  the  Citv  Council  for 
the  construction  of  the  East  Alder  St.  sewer  froni  135  ft.  west 
of  East  Second  St.  to  the  east  harbor  line  of  the  Willamette 
River  from  the  Alexis  Contracting  Co.,  Portland,  at  $21,106, 
and    Giebisch   &   Joplin.    Portland,    at   $25,970. 

+Carning,  Calif. — The  contract  has  been  aw.arded  to  A.  C. 
HAMLIN,   San   Jose,   at   $15,381,   for  sewer   construction. 

+Los  Angeles,  Calif. — The  contract  for  the  construction  of 
sewers  in  Temple  St.  from  Oxford  Ave.  to  Kingsley  Drive  has 
been  awarded  to  JOSEPH  CHUTUK,  at  $39,116.     Noted  July  29. 

Marysville,  Calif. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $18,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  sewers  in  the  Ellis  Lake  District. 
Noted  Apr.   8. 

+Sacramento,  Calif. — The  contract  for  the  construction  of 
Unit  No.  4  of  the  trunk  sewer  in  Montclair  Ave.  has  been 
awarded  to  JAMES  KENNEDY,   Fargo,  N.   D.,  at  $37,280. 

+  Santa  Barbara,  Calif. — The  contract  for  sewer  construc- 
tion has  been  awarded  to  EGGART  &  UKOVISIA,  Los  Angeles, 
at  $20,717. 

+  Stockton,  Cnlif. — The  contract  for  the  construction  of 
sanitary  sewers  in  the  McCloud  addition  has  been  awarded  to 
A.   TKICHERT  &   SON.   Sacramento,  at   $6968. 

London,  Ont. — Bids  will  soon  be  received  for  the  con- 
struction of  sewers  in  Waterloo  St.     H.  A.  Brazier  is  Engr. 

Stratford,  Ont. — The  city  contemplates  the  construction  of 
sewers  in  Front,  Mile,  High  and  Railway  Ave.  A.  B.  Man- 
son    is    Engr. 

Thorold,  Ont. — Bids  will  soon  be  received  for  the  construc- 
tion of  sewers  in  various  streets.  D.  J.  Munro  is  City  Clk. 
Noted   June   3. 

AVelland,  Ont. — The  Town  Council  will  construct  sewers  in 
Seeley  St.      D.  J.  Black  is  Engr. 

GARB.VGK 

Xew  York,  X.  Y. — The  following  are  the  lowest  bids  sub- 
mitted to  J.  T.  Fetherston,  Conir.  of  Street  Cleaning,  for  the 
removal  of  snow  and  ice  during  the  winter  season  of  1915- 
1916:  Borough  of  Manhattan:  Celestino  De  Marco,  239  East 
17th  St.,  37c.  per  cu.yd.;  Borough  of  Bronx:  Thomas  Cum- 
mins Contractor  Co..  444  East  69th  St.,  30c.  per  cu.yd.;  Bor- 
ough of  Brooklyn:  Rosenthal  Engineering  &  Contracting  (To., 
165  Hooper  St.,  Brooklyn,  35.3c.  per  cu.yd.;  Manhattan  Bor- 
ough, Dists.  1,  2  and  3:  Snow  Contracting  Co.,  1  Madison  Ave., 
43c.  per  cu.yd.;  Brooklyn  Borough,  Dists.  1,  2,  3  and  4:  Par- 
sons &  Langtry  Co.,  30  Church  St.,  New  York,  lowest  on  Dist. 
1,  34.7c.  per  cu.yd.;  Rosenthal  Engineering  &  Contracting  Co., 
165  Hooper  St.,  Brooklyn,  lowest  on  Dists.  2  and  3,  28c.  and  31c. 
per  cu.yd.;  Thomas  Callandrello,  425  Malbone  St..  only  bidder 
on  Dist.  4.  at  34c.  per  cu.yd. 

Fort  Wayne,  Ind — The  Board  of  Public  Works  contem- 
plates the  construction  of  a  garbage  incinerating  plant,  also 
the  construction   of  collection  sub-stations. 

STREETS  AXD  RO.\DS 

•fBoston,  3Iass. — A  contract  for  furnishing  approximately 
200,000  gal.  of  emulsified  road  oil  has  been  awarded  to  the 
STANDARD   OIL   CO..    at   $0.0367   per   gal. 

+Bo.>iton,  Mass. — The  contract  for  paving  Birch  St.  from 
Penfield  St.  to  Dudlev  Ave.,  West  Roxbury,  has  been  awarded 
to  A.   H.   ARCHER,   at   $7223. 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  9.  by  the  Commissioner  of  Public  Works  for  paving  Glen- 
dower  Rd.  from  Kittredge  to  Poplar  St.,  West  Roxbury  Dis- 
trict. 

Boston,  >lass. — Bids  will  be  received  until  Aug.  10  by  the 
State  Highway  Commission  for  constructing  11,000  lin.ft.  of 
road  in  Northampton.  Arthur  W.  Dean,  15  Ashburton  PI.,  is 
Ch.    Engr. 

+Boston,  Mass. — The  contract  for  constructing  4600  lin.ft. 
of  state  road  in  Andover  has  been  awarded  to  D.  J.  SHEE- 
HAN,    Lynn,    at    $10,905.      Noted    July    22. 

Xorthampton,  Mass. — Bids  will  be  received  until  noon,  Aug. 
10,  by  the  State  Highway  Commission,  Boston,  for  construct- 
ing  11.000   lin.ft.    of  state   highway. 

Hartford,  Conn. — Bids  will  be  received  by  Charles  J.  Ben- 
nett. State  Highway  Comr..  until  2  p.m.,  Aug.  16,  for  road 
work  as  follows:  North  Haven  Township,  about  4950  lin.ft. 
macadam  on  the  Mt.  (jarmel-North  Haven  Rd.;  Southington 
Township,  about  6200  lin.ft.  2-in.  bituminous  macadam  re- 
surfacing on  the  Misery  Brook  Rd.;  Waterford  Township, 
about  5937  lin.ft.  native  stone  macadam  on  the  Hartford-New 
London  Turnpike;  Durham  Township,  about  4940  lin.ft.  bi- 
tuminous macadam  resurfacing  on  the  Middlefield  Rd.;  Kill- 
ingly  Township,  about  2950  lin.ft.  concrete,  .amiesite,  warrenite 
or  bituminous  concrete  resurfacting  on  Main  St.,   Danielson. 

+Hartford,  Conn. — Contracts  for  State  Road  work  have 
been  awarded  bv  the  State  Highway  Commissioner  as  follows: 
Plainfield  Township,  about  6875  lin.ft.  gravel,  to  JOHN  AR- 
BORI.^-,  172  Congress  St.,  New  Haven,  at  $8000.  Vernon  Town- 
ship, a  section  of  bituminous  native  stone  macadam  on  Vernon 
Ave.,  to  A.  D.  BRIDGE'S  SONS,  INC.,  Hazardsville,  at  $4S43. 
Roxbury  Township,  a  section  of  graded  road  to  JOHN  DE 
MICHIEL  &  BRO.,  Torrington,  at  approximately  $16,311.  Kill- 
ingworth  Township,  a  section  of  gravel  road  to  LOUIS 
LONGHI  &  BRO.,  Torrington,  at  $6000.  Bridgeport  City,  a  sec- 
tion of  warrenite  pavement  to  the  WARREN  BROS.  CO., 
Boston,  Mass.,  at   $8529. 

+Xew  Haven,  Conn The  contract  for  paving  Exchange  St. 

with  sheet  .Tsphalt  has  been  awarded  to  the  C.  W.  BLAKES- 
LEB  SONS  CO.,  New  Haven,  at  $14,298. 
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+Albany,  N.  Y. — The  contract  for  improving  Glendale  and 
Highland  Ave.  has  been  awarded  to  GLEASON  &  DAVITT, 
at    $17,757. 

+Albanr,  N.  Y. — The  contract  for  Kradin^  a  portion  of  the 
easterly  section  of  Beaver  Park  has  been  awarded  to  MARTIN 
MURRAY   &  CO.,  at   $30,743. 

4>Albiiny,  N.  Y. — The  contract  for  improving  Bancker,  Mer- 
cer, Peyster  and  Warren  St.  and  Main,  Parlt  and  Rycltmann 
Ave.  has  been  awarded  to  GLEASON  &  DAVITT,  Troy,  at 
$9o.61S. 

Buirnlo,  M.  Y. — The  Common  Council  has  voted  to  pave  TifTt 
St.  with  brick,  at  an  estimated  cost  of  $25,000. 

New  York,  N.  Y. —  I  I'.oiouBh  of  Brooklyn)  —  (Official) — Bids 
were  received  July  28  l>.v  L.  H.  Pounds.  Borough  Pres..  for  im- 

? roving  Skillman  St.  from  Park  to  Myrtle  Ave..  Myrtle  Ave. 
rom  Franklin  to  Nosti-and  Ave.,  Nostrand  Ave.  from  Stockton 
St.  to  75  ft.  south  of  Willoughby  Ave.  and  Vernon  Ave.  from 
Nostrand  to  .Marcy  Ave.  as  follows:  Rosenthal  Engineering 
Co.,  $26,446;  Barber  Asphalt  Co..  $26,519:  Sicilian  Asphalt  Co., 
$25,203;  Borough  Asphalt  Co.,  $24,059;  McFarlane  Contracting 
Co.,   $27.2SS.      Noted  July   22. 

New  York,  N.  Y. — (Borough  of  Brooklyn) — Bids  will  be 
received  until  11  a.m.,  Aug.  11,  by  L.  H.  Pounds,  Borough 
Pres.,  for  improving  Jamaica  Ave.  from  Broadway  to  the 
borough  line. 

+New  York.  N.  Y. —  (Borough  of  Manhattan) — (Official)^ 
Contracts  have  been  awarded  foi"  improving  portions  of  3Sth 
St..  62nd  St..  West  End  Ave.,  and  95th  St..  36th  St.  and  Amster- 
dam Ave.  to  the  ASPHALT  CONSTRUCTION  CO..  50  Church 
St.  at  $66,3S6,  $17,923,  $12,017  and  $153,877  respectively.  Noted 
July  S. 

-^Scnrsdnle,  N.  Y. —  (Official) — Bids  will  be  received  until  8 
p.m.,  Aug.  25.  by  the  Board  of  Trustees  for  constructing  the 
Popham  Rd.     John  R.  Ross  is  Clk. 

+Yonkera.  N.  Y. — The  contract  foi-  regulating,  grading  and 
improving  Fortfield  Ave.  has  been  awarded  to  JOHN  O. 
WESTON,  at  $23,450. 

Cranford,  N.  J. — Press  reports  state  that  the  Township 
Committee  plans  to  pave  Springfield  Ave.  with  macadam  and 
construct   concrete  curbs  and   gutters. 

+Ga8t  Oranse,  N.  J. —  (Official) — The  contract  for  grading, 
curbing  and  paving  Girard  and  Linden  Ave.  with  telford 
pavement  has  been  awarded  to  JOHN  S.  GEIGER'S  SONS, 
Newark,   N.   J.      Noted   July   22. 

Haekensaek,  N.  J. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Aug.  16.  by  the  Board  of  Chosen  Freeholders  of  Bergen 
County  for  repairing  Oakland  Ave.  from  Page's  Corner  to  the 
Passaic   County  line. 

+Haddonfield,  N.  J. — A  contract  for  resurfacing  a  number 
of  street  has  been  awarded  to  MANWARING  &  CUMMINGS. 
Philadelphia,  at  $16,700. 

+Hoboken,  N.  J. — (Official) — The  contract  for  improving 
a  portion  of  the  concrete  walks  in  Elysian  Park  has  been 
awarded  to  the  O'REILLY  CONTRACTING  CO.,  90  Neptune 
Ave.,  Jersey  City.     Noted  July  22. 

+Hoboken,  N.  J. —  (Official) — The  contract  for  grading  and 
repaving  portions  of  Third.  Fourth,  Fifth,  Sixth,  Jefferson, 
Adams,  Hudson,  River,  and  14th  St.  and  WillO'n'  Ave.  has  been 
awarded  to  the  UVALDE  ASPHALT  PAVING  CO.,  at  $42,040. 
Noted   July    22. 

+Keaniey,  N.  J. — The  contract  for  paving  Stewart  Ave. 
from  Schuvler  Ave.  to  Argvle  PI.  has  been  awarded  to  VAN 
KEUREN  &  SON,  at  $17,183. 

+Morristowii,  N.  J. — The  Board  of  Freeholders  has  award- 
ed contracts  for  the  improvement  of  the  Denville-Dover  Rd.. 
in  two  sections  Denville-Rockawav  Section,  to  the  WELDON 
CONTRACTING  CO..  $21,181;  Rockaway-Dover  Section,  to  OS- 
BORNE &  MARSEILLIS  CO..  $31,993. 

South  Aniboy,  N.  J. — Plans  are  being  prepared  by  the  City 
Engineer  for  paving  Main  St.  from  Broadway  to  Thompson 
St. 

Trenton,  X.  J. — The  Board  of  City  Commissioners  plans  to 
improve  Ellsworth  Ave.  by  paving  with  bituminous  concrete 
on  a   o-in.   concrete   foundation. 

Brackenridgp,  Penn. — At  a  recent  election  the  citizens 
voted  in  favor  of  issuing  $35,000  in  bonds,  the  proceeds  of 
which  will  be  used   for  street  paving. 

Camp  Hill,  Penn. — Press  reports  state  that  the  citizens 
voted  in  favor  of  issuing  $30,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  paving  Mark  St. 

Greensburg,  Penn. —  (Official) — All  bids  received  July  23 
for  improving  sections  of  the  highway  in  Mt.  Pleasant  Town- 
ship were  rejected.  New  bids  will  be  readvertised.  Noted 
July  22. 

Philadelphia,  Penn. —  (Official) — Bids  will  be  received  until 
Aug.  10  by  the  Department  of  Public  Works  for  improving  a 
number  of  streets. 

'^'WilminKton,  Del. —  (Official) — Bids  will  be  received  until 
4  p.m.,  Aug.  10.  by  the  Board  of  Directors  of  the  Street  and 
Sewer  Department  for  improving  a  number  of  streets.  L.  V. 
Christy   is   Secy, 

Baltimore,  Md. — The  Paving  Committee  has  voted  to  pave 
Hillen.    Fayette   Gold    St.   with  sheet   asphalt. 

Clintonwood,  Va. — The  Commissioners  of  Dickinson  County 
contemplate  an  expenditure  of  $48,000  for  the  construction  of 
30  miles  of  road. 

Isle  of  'Wight,  Va. — The  Commissioners  of  Isle  of  Wight 
County  conteniDlate  constructing  35  miles  of  road,  at  an  es- 
timated   cost    of    $15,000. 

+-A'Norfolk,  Va. — (Official) — A  contract  for  paving  certain 
streets  has  been  awarded  to  LOUIS  LAUSON.  Norfolk,  at  $32.- 
992.  Other  bids  were:  Atlantic  Bitulithic  Co..  $40,112;  F.  J. 
McGuinn.  $40,062;  Continental  Public  Works  Co..  $35.12S;  Cen- 
tral Contracting  Co..   $35,127.     Noted  July   15. 

Sonth  Boston,  A'a. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $25,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  street  improvements. 

Piedmont,  W  Va. — Press  reports  state  that  an  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  $36,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  improving 
streets. 


LIlllnKton,  N.  C — An  election  will  be  held  Aug.  7  to  vote  on 
the  question  of  issuing  $25,000  In  bonds,  the  proceeds  of  which 
will  be  used  for  constructing  20  miles  of  road  in  Harnett 
County.  ,  ,    u  ;. 

CarterMvllle,  tin.— The  date  of  holding  an  election  has  been 
postponed  from  July  17  to  Aug.  14  to  vote  on  the  question  of 
issuing  $15,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  street  paving.     Noted  July   1. 

KolkHton,  Ua. — The  Commissioners  of  Charlton  County  con- 
template constructing  20  miles  of  road,  at  an  estimated  cost 
of   $20,000. 

.'Vpnlnohifolii,  Flu. — The  Commissioners  of  Franklin  County 
plan    to  con.struct   approximately   25   miles  of  road. 

KiNNiniuiee,  Fla. — An  election  will  be  held  Aug.  7  to  vote  on 
the  question  of  issuing  $45,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  paving  six  streets. 

+Sarasotu,  Fla. —  (Official) — Contracts  have  been  awarded 
for  paving  portions  of  Palm  St.  to  the  SOUTHERN  ASPHALT 
&  CONSTRUCTION  CO..  Birmingham.  Ala.,  and  Strawberry  St. 
to  the  GEORGIA  ENGINEERING  CO.,  Augusta,  Ga.  Noted 
July   15. 

New  OrleauH,  l.,n — A.  G.  Thomas.  New  Orleans,  at  $6.95  per 
cu.yd.  was  the  lowest  bidder  for  constructing  a  highway  from 
the  Rigolets  to  Chef  Menteur.     Noted  July  15. 

Jasper,  Tenn. — At  a  recent  election  the  Commissioners  of 
Marion  County  voted  in  favor  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  a  section  of 
the   Dixie  Highway. 

Linden,  Tenn. — The  Commissioners  of  Perry  County  con- 
template constructing  100  miles  of  road,  at  an  estimated  cost 
of   $100,000. 

Hartford,  Ky. — The  Commissioners  of  Ohio  County  contem- 
plate constructing  three  miles  of  macadam  road.  W.  C.  Blank- 
enship   is    Clk. 

Hazard,  Ky — An  election  will  be  held  Aug.  11  to  vote  on 
the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing   concrete  sidewalks. 

Paducah,  Ky. — According  to  press  reports  the  Commission- 
ers of  McCracken  County  will  improve  Glandville   Rd. 

Cineinnnti,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  12.  by  Philip  Fosdick,  Dir.  Pub.  Ser..  for  improving 
Magnolia   St.    from   Plum    to   Elm   St.      Noted   July   15. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon.  .\ug.  12.  by  Philip  Fosdick.  Dir.  Pub.  Ser.,  for  improv- 
ing Wade  St.     Noted  July  15. 

Columbus,  Ohio — Bids  will  be  received  until  Aug.  17  by  the 
Director   of  Public  Service  for  paving  a  number  of  streets. 

Columbu.s,  Ohio — Bids  will  be  received  until  10  a.m..  Aug. 
23.  by  John  Scott.  Clk.  of  the  Bd.  of  County  Comrs.  of  Frank- 
lin County,  for  improving  roads  in  various  townships. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until  2 
p.m..  Aug.  6.  by  Clinton  Cowen.  State  Highway  Comr.,  for  im- 
proving a  numl^er  of  roads  in  various  counties. 

+'%\'e8t  Jel¥erson,  Ohio — .\  contract  for  paving  a  number 
of  streets  has  been  awarded  to  the  ANDREWS  PAVING  CO., 
Hamilton,  at  $40,000.     Noted  June  17  and  July  15. 

Greencastle,  Ind. — (Official) — Bids  will  be  received  until  2 
p.m.,  Sept.  4,  by  the  Commissioners  of  Putnam  County  for  con- 
structing a  gravel  road  on  line  between  Putnam  and  Parke 
Counties. 

Portland,  Ind. —  (Official) — No  contract  has  been  awarded 
for  improving  Commerce  and  Ship  St.  as  the  Mayor  vetoed 
the   improvement   resolutions.      Noted  July   15. 

+'\Varsa»v,  Ind. — The  contract  for  constructing  the  Gwin 
Rd.  has  been  awarded  to  T.  E.  SPARKS.   Kirkland.  at  $19,500. 

Mt.  Carmel,  III. — Bids  will  be  received  until  Aug.  12  for 
constructing  20  miles  of  gravel  roads  in  District  No.  3.  B.  E. 
Seiles  is  Clk. 

+Green  Bay,  Ti'is. —  (Official) — A  contract  for  paving  va- 
rious streets  has  been  awarded  to  WILLIAM  PICKETT.  1200 
Doty  St..  Green  Bay,  at  $10,400.  Other  bids  were:  Murphy 
Construction  Co.,  $11,400;  Carlin  Bros.,  $10,977.     Noted  June  10. 

Neenah,  ^Vi.s. — Bids  will  be  received  until  2  p.m.,  Aug.  23, 
by  the  Board  of  Public  Works  for  paving  Walnut  St.  from 
East    Wisconsin    to    Doty    Ave. 

West  .VIlis,  Wis. — Press  reports  state  that  the  City  Council 
plans  to  pave  Greenfield,  National  and  Mitchell  St. 

+Clinton,  Iowa — The  contract  for  repaving  Fourth  St.  from 
Fifth  to  10th  St.  has  been  awarded  to  THOMAS  CAREY  & 
SONS,  Clinton,    at  $27,917. 

+Grundy  Center,  Iowa — A  contract  for  paving  a  number  of 
streets  witli  asphaltic  concrete  has  ijeen  awarded  to  the  FORD 
PAVING  CO..  Cedar  Rapids. 

Idagrove,  Iowa — The  citizens  will  soon  vote  on  the  ques- 
tion of  issuing  $15,000  in  bonds,  the  proceeds  of  which  will 
be  used   for  street  paving. 

+La  Mars,  Iowa — A  contract  for  paving  43  blocks  with  con- 
crete has  been  awarded  to  .\.  R.  LAKE. 

+Spencer,  Iowa — (Official) — A  contract  for  laying  70,000 
sq.vd.  of  pavement  has  Ijeen  awarded  to  the  BRYANT  PAV- 
ING CO..   Waterloo,  at   $12,000.      Noted   July   15. 

+  Duluth,  Minn. — The  contract  for  paving  12th  Ave.  has 
been  awarded  to  OLSEN  &  JOHNSON,   Duluth. 

Northfleld,  Minn. — An  election  will  be  held  Aug.  12  to  vote 
on  the  question  of  issuing  $19,000  in  bonds,  part  of  the  pro- 
ceeds  will   be   used   for   street  paving. 

+Hntehinson,  Kan. — The  contract  for  improving  Main  .St. 
has  been  awarded  to  the  STOMEY-MACKEY  CONSTRUCTION 
CO..   at  approximately  $30,000. 

4iOmaba,  Neb. — The  contract  for  paving  24th  St.  from  Vin- 
ton to  -\  St.  and  13th  St.  from  Mason  to  Howard  St.  with 
brick  has  been  awarded  to  the  JAMES  J.  PARKS  CO.,  South 
Omaha,  at  $52,000. 

+York,  Xeb. — A  contract  for  paving  in  Districts  No.  10  and 
11  has  been  awarded  to  ABED  &  ROBERTS.  Lincoln,  at  $36,- 
600. 
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JonVrMon  City,  Mo. — Press  reports  state  that  the  citizens  of 
Cole  Countv  contemplate  votinp  on  the  question  of  issuing 
$10n.non  in  bonds,  the  proceeds  of  which  will  be  used  for  im- 
proving roads. 

Kirkwooil.  Mo. — The  city  contemplates  constructing  two 
miles    of    streets,    at    an    estimated    cost    of    $14,000. 

I>o|>lnr  DliitV.    Mo Bids   will   be   received   until  Aug.    IG   by 

E.    C.    Thomas,    City    Engr.,    for    constructing    fi.i.OOO    sq.yd.    of 
conciele  pavement,  at  an  estimated  cost  of  $10,000. 

Siirinifflrlil,  Mo Plans  are  being  prepared  for  the  con- 
struction of  approximately  100  miles  of  roads  in  Greene 
County. 

+I>inc  DInfT,  Ark. — The  contract  for  paving  Laurel  and  15th 
Ave  has  been  awarded  to  the  KAW  PAVING  CO.,  Kansas  City, 
at  $43,202. 

Vmnrillo,  Tex. — A  special  election  will  soon  be  held  to 
vote  on  the  question  of  issuing  $.')0,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  street  improvements. 

+!.'«.  Worth.  Tex The  contract  for  paving  Richmond  Ave. 

from    Evans    to    New    York    Ave.    has    been    awarded    to    the 
ROACH-MANIGAN   PAVING   CO. 

HiKtcinx.  Tex. — At  a  recent  election  the  citizens  of  Lips- 
comb Countv  voted  in  favor  of  issuing  $50,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  and  improving 
roads. 

OrnnBe,  Tex. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $25,000  in  bonds,  the  proceeds  of  which  will 
be  u.sed  for  iinpVoving  streets.     Noted  June  24. 

+<>ir<lei),  Iltnh — A  contract  for  paving  in  District  No.  117 
has  been  awarded  to  the  J.  P.  O'NEIL  CONSTRUCTION  CO., 
Ogden,  at  $4163. 

+E:iko,  IVev. — The  Commissioners  of  Elko  County  have 
awarded  a  contract  for  the  construction  of  the  Secret  Pass 
Rd  16  miles  from  Halleck,  to  the  SMITH-SPRAGGIN  CO.,  Salt 
Lake  City.  Utah,   at  $9980. 

Minnii,  Ari/.. — Press  reports  state  that  an  election  will  be 
held  Aug.  12  to  vote  on  the  question  of  issuing  $50,000  in 
bonds,  part  of  the  proceeds  will  be  used  for  improving  county 
highways  in  Gilla  County. 

+RellinKhnni,  Wnsli. — The  contract  for  paving  the  Lake  Rd. 
has  been  awarded  to  L.  H.  LICH,  at  $41,236. 

Colfnx,  Wash. — Bids  will  be  received  until  11  a.m.,  Aug.  7, 
by  the  Commissioners  of  Whitman  County  for  draining,  bridg- 
ing and  grading  11  Vo  miles  of  Permanent  Highway  between 
Colfax   and    Pullman.      John    M.    McCaw    is    County    Engr. 

+Senttle,  AVash. — The  contract  for  paving  Horton  St.  has 
been  awarded  to  D.  H.  TRAPHAGEN,  Alaska  Bldg.,  Seattle, 
at  $20,555. 

Stevenson,  AVash. — At  a  recent  election  the  citizens  of 
Skamania  Countv  voted  in  favor  of  issuing  $210,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  improving  and  con- 
structing roads. 

Tnronia.  Wash. — Bids  will  be  received  until  Aug.  14  by 
the  Commissioners  of  Pierce  County  for  improving  Permanent 
Highway   No.    5-A. 

AVnlla  AValla,  Wash. —  (Official) — Bids  will  be  received  until 
Aug.  10  bv  M.  A.  Power,  City  Clk.,  for  paving  Rose  and  12th 
St. 

GrrKham,  Ore. — The  Citv  Council  will  soon  award  the  con- 
tract for  hardsurfacing  Roberts  Ave.  and  Second  St.  The  es- 
timated cost  of  the  work  is  $12,000. 

Marshfielil,  Ore. — According  to  press  reports,  the  City  Coun- 
cil has  voted  to  improve  Pine  St.,  at  an  estimated  cost  of 
$10,000. 

Oswego,  Ore. — Bids  will   be  received  until  Aug.   5  by  H.  W. 
Koehler,  City  Recdr.,  for  grading  and  hard  surfacing  Front  St. 
+I':nreka.    Calif. — The    City   Trustees   have   awarded    a   con- 
tract   for    street    improvement    to    ELSMORE    &    JACOBS,    at 
$6939. 

+KridleT,  Calif. —  (Official) — A  contract  for  paving  a  num- 
ber of  streets  has  been  awarded  to  the  CLARKE  &  HENERl 
CONSTRUCTION    CO.,    Sacramento,    at    $52,609. 

+Ontario,   Calif The   contract   for   paving   A   St.    has   been 

awarded  to  L.  G.  GARNSEY,  Los  Angeles,  at  $23,000. 

+ltiehmon<1.  Calif.— The  City  Council  has  awarded  a  con- 
tract for  paving  North  Tenth  St.  with  bitulithic  to  JOHN 
WORD,    at    $14,251. 

?  received  July  26  by 
M  1 1  ML'   I  .lads  in  vari- 

I        1  in 1  3,  Route 

..■I     .     K.iiite    2,   Sec- 
i|.,  iMMii     :,,    Route    2, 

...> ^ .,.    -■    R'Hite    1,    Section   A, 

("e)  Santa  P.arha"ra'Coun"tyr  Division  5,  Route  2,  Section  D; 
Clark  &  Henrv  Construction  Co.,  Sacramento,  (a)  $5779;  A.  W. 
&  C.  H.  Oorrell.  San  Francisco,  (b)  $72,84S,  (c)  $70,864;  W  A. 
Dontanville,  Salines,  (b)  $69,064,  (c)  $74,492;  Hoffmann  &  Mc- 
Laren, Oakland,  (b)  $63,395;  Lou  G.  Hare.  Salines,  (b)  $76  52/; 
Highway  Paving  &  Construction  Co.,  San  Francisco,  (b)  $54 - 
507;  Twbhy  Bros..  San  Francisco,  (b)  $85,437.  (c)  $82,791.  (d) 
$52,084;  Tieslau  Bros..  San  Francisco,  (b)  $73,966,  (c).  $74,802, 
(d)  $28,883,  (e)  $71,802;  Petersen  &  Grier,  San  Francisco,  (b) 
166,733,  (c)  $78,191;  F.  Rolandi,  San  Frencisco,  (c)  $72,651. 
(d)  $29,088,  (e)  $73,685;  Leigh  G.  Garnsey,  Los  Angeles,  (c) 
$76,362,  (e)  $67,959;  Bent  Bros.,  Los  Angeles,  (c)  $72,495;  Pa- 
cific Coast  Construction  Co.,  Fresno,  (c)  $69,396;  Bates  Bor- 
land &  Aver,  Oakland,  (c)  $7.5.079,  (d)  $26,849,  (e)  $61,564; 
Seabury  B.  Peterson.  San  Francisco,  (c)  $74.i48;  John  D. 
Marsh,  Bakersfleld,  (c)  $67,809;  Palmer  &  McBryde,  Sari  Fran- 
cisco, (d)  $25,489;  Daniel  O'Day  Co.,  San  Francisco  (d)  $29,- 
201-  Baver  &  Beard,  Two  Rivers,  (d)  $27,421;  W.  J.  Schmidt, 
Berkeley,  (d)  $34,872;  Erickson  &  Pctterson,  Inc.,  San  Fran- 
cisco, (d)  $34,290;  .Spring  Construction  Co.,  Berkeley  (d)  $30,- 
8!i8;  Sunset  Construction  Co.,  .San  Francisco,  (d)  $31,552;  Fair- 
banks &  Baechtel.  Willits.  (d)  $29,961.  (b)  $69,919;  R.  B. 
Warkle.  Jr.,  .San  Francisco,  (d)  $21,255;  Theodore  Manetas,  San 
Francisco,  (d)  $26,504;  J.  H.  Falconer,  Pinole,  (d)  $23,498;  G. 
\l^  Conners,  Eureka,  (d)  $26,885,  (e)  $63,005;  0;Brein  Bros.. 
Martinez,  (d)  $28,220;  Contra  (Josta  Construction  Co..  Berkeley, 


Sacramento.  Calif — (Official) — Bids  wer 
the  State  Highway  Commission  for  constr 
ous  Counties  as  follows:  (a)  Colusa  Com 
7  Section  A.  (b)  Monterey  County,  Di\  i 
tion  D,  (c)  San  Luis  Obispo  County,  I 
Section  B.    (d)    Marin    County,   Division   5, 


(d)  $27,532;  P.  H.  Hoare,  Oakland,  (d)  $24,476;  C.  H.  Hudson. 
Los  Angeles,  (e)  $54,586;  Maurice  Ryan  &  Son,  El  Centro,  (e) 
$65,293;  Richmon  Rothwell,  Los  Angeles,  (e)  $60,631;  Rob- 
ert Sherer,  Los  Angeles,  (e)  $58,148;  Occidental  Construction 
Co.,  Los  Angeles,  (e)  $69,655;  F.  L.  Smith  Co.,  Eureka,  (e) 
$59,466;  F.  H.  Green.  Eureka,  (e)  $59,994;  E.  J.  Hunt,  Santa 
Margarita,     (e)    $61,831.      Noted    July    15. 

+Vernon,  Calif. — The  contract  for  paving  Alamada  St.  from 
3Sth  to  56th  St.  has  been  awarded  to  the  LOS  ANGELES 
PAVING    CO.,    Hellman    Bldg.,    Los    Angeles. 

Halifax,  N.  S. — Press  reports  state  that  the  City  Council 
plans  to  construct  concrete  sidewalks  on  Morris  St.  and  Vic- 
toria Rd.     F.  W.    Doane  is  City   Engr. 

INDUSTRIAL.  WORKS 

+Cambridge.  Mass. — The  contract  for  the  construction  of 
a  three-story,  lOOxlOO-ft.  brick  factory  at  Haywood  and  Main 
St.  for  J.  L.  Hammett  has  been  awarded  to  J.  M.  &  C.  J. 
BUCKLEY,  164  Federal  St.,  Boston,  Mass.  Densmore  &  Le 
Clear,    88    Broad   St.,    Boston,    Mass.,    is  Arch. 

Holyoke,  Mass. — The  Yoerk  Tire  &  Rubber  Co.  will  build 
a  garage  on  Chestnut  St.  The  estimated  cost  is  $18,000.  G.  P. 
Alderman  &  Co.  is  Arch. 

+Worcester,  Mass. — The  Wright  Wire  Co.,  Hammond  St., 
has  awarded  the  contract  for  the  construction  of  a  four-story 
brick  addition  to  its  plant  to  E.  D.  WARD.  The  estimated 
cost  is  $25,000. 

+Hartford,  Conn. — The  Whitney  Mfg.  Co.,  Bartholomew 
Ave.,  has  awarded  the  contract  for  the  construction  of  a 
four-storv,  60x64-ft.  reinforced-concrete  addition  to  its  plant 
to  the  J.  H.  CROZIER  CO.,  721  Main  St.  William  A.  Boring. 
32  Broadway,  New  York,  N.  Y.,  is  Arch.     Noted  May  6. 

New  Haven,  Conn. — The  New  Haven  Pulp  &  Board  Co.  will 
build    a   brick   building    on    Railroad   Ave.,    estimated    to    cost 

.no, 000. 

New  Haven.  Conn. — Cowles  Folman,  677  State  St.,  will 
build  a  three-storv,  60x75-ft.  brick  and  steel  garage  and  repair 
shop  at  State  and  Trumbull  St.  R.  W.  Foote,  424  Chamber 
of  (Commerce  Bldg.,   is  Arch. 

Providence.  R.  I. — Simeon  Klein,  Ashburton  St.,  will  build 
a    2% -story.    46xl00-ft.    brick    smelting    plant. 

Riiffalo,  N.  Y. — The  Dold  Packing  Co.  will  build  a  flve-story, 
100xl60-ft.  reinforced-concrete  addition  to  its  plant  at  William, 
Howard   and   Detroit   St.,   to   cost   $200,000. 

+.laniestown,  N.  Y. — The  Gurney  Ball  Bearing  Co.  has 
awarded  the  contract  for  the  construction  of  its  plant  to  the 
LACKAWANNA  BRIDGE   CO.,   Buffalo,   N.    Y. 

New  York,  IV.  Y. —  (Borough  of  Brooklyn) — P.  H.  Connor 
will  build  a  three-story,  100xl2S-ft.  brick  and  concrete  factory 
and  warehouse  on  ISth  St.,  to  cost  about  $100,000.  William 
Higginson,  13  Park  Row  (Borough  of  Manhattan),  is  Arch. 
+  \ew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
The  TITRNER  CONSTRUCTION  CO.,  11  Broadway  (Borough 
of  Manhattan),  has  been  awarded  the  contract  for  the  con- 
struction of  a  seven-storv,  100xl6S-ft.  reinforced-concrete 
addition  to  the  plant  of  A.  Schrader's  Son,  Inc.,  Vanderbilt 
and  Atlantic  Ave.     Timmis  &  Chapman   is  Arch. 

+lVew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
The  TURNER  CONSTRUCTION  CO.,  11  Broadway  (Borough 
of  Manhattan),  has  been  awarded  the  contract  for  the  con- 
struction of  an  11-story,  100xl34xl77-ft.  reinforced-concrete 
factory  at  Flatbush  Ave.  and  Concord  St.  for  the  Sperry 
Gyroscope  Co.  Frank  J.  Helmle,  190  Montague  St.,  is  Arch. 
Noted  July  1. 

New  York,  N.  Y. —  (Borough  of  Queens) — The  Texas  Oil  Co. 
17    Batterv    PI.    (Borough    of    Manhattan),    will    build 
at  Marsh  St.  and  Dutchkills  Creek   to  cost   $100,000. 

STracii.se,  N.  Y. —  (Official) — Bids  are  being  received  by 
Edward  A.  Howard  &  Son,  Arch.,  503  The  Bastable,  for  the 
construction  of  a  $20,000  building  for  the  Pleischmann  Co. 
Noted  July  29. 

+Troy,  N.  Y. — The  DEVERALL-SPENCER  CO.,  Baltimore, 
Md.,  has'  been  awarded  the  contract  for  the  construction  of  a 
flve-story  concrete  mill  and  a  one-story  warehouse  for  the 
Boutweli  Milling  &  Grain  Co.  on  South  River  St.  The  esti- 
mated cost  is  $70,000. 

+Butlrr,  N.  J. —  (Official) — Bids  will  soon  be  received  for 
the  construction  of  a  three-story  brick  factory  for  the 
Pequanoc  Rubber  Co.  The  estimated  cost  is  $25,000.  Oakley 
Houman,  6  Park  Ave.,  Paterson,  N.  J.,   is  Arch.     Noted  July   1. 

East  Orange,  N.  J. — The  Crocker  &  Wheeler  Co.  plans  to 
build  a  62x201-ft.  concrete  addition  to  its  plant,  to  cost  $18,000, 

Newark,  N.  J. — J.  Wiss  &  Sons  Co.,  31  Littleton  Ave.,  will 
build  a  four-story,  50x75-ft.  addition  to  its  plant  to  cost 
about   $15,000.      Frederick  A.   Phelps   is  Arch. 

Plainfield,  N.  .1. — The  Plainfield  Storage  Warehouse  Co.  will 
build  a  storage  warehouse  on  East  Third  St.  The  estimated 
cost    is    $30,000. 

Philadelphia,  Penn. — The  Eynon  Evans  Mfg.  Co.  will  build 
a  three-story,  50xl20-tt.  foundry  and  a  51xl20-ft.  machine 
shop  at   17th  and  Allegheny  St. 

+Philndelphia,  Penn. — The  contract  for  the  construction  of 
a  flve-story,  35xl40-ft.  brick  and  steel  factory  at  503  Market 
St  for  the  Haverford  Cvcle  Club  has  been  awarded  to  the 
PHILIP  HAIBACH  CONTRACTING  CO.,  26th  and  Thompson 
,St.      Peuckert  &  Wunder,  310  Chestnut  St.,  is  Arch. 

+Pittsl(urBh,  Penn. — D.  T.  RIFFLE  has  been  awarded  the 
contract  for  the  construction  of  a  six-story,  54xll0-ft.  rein- 
forced-concrete warehouse  on  Penn  Ave.  for  the  George  b. 
Dougherty  Co.     Noted  July  22. 

+Raltiniore,    Md. — The    Terminal    Freezing    &    Heating    Co 
has  awarded   the  contract   for  the  construction   of  a  ; 
41xl42-ft.    cold-storage    plant    at    412-14    South    Euta 
the  CONSOLIDATED  ENGINEERING  CO 
is  $20,000.     Noted  June  17. 

+Baltiniore,  Md.— The  Bartlett  Haywood  Co.,  South  Charle 
St.,    has    awarded    the    contract    for    the    construction    of    ai 
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story, 
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nddition    to    its    plant    to    J.    MIONKY    SMITH.      The    estimated 
cost   is   $100.0(10. 

Siinrron-N  Point.  Md. —  (Baltimore  post  office) — The  Mary- 
laiKl  Steel  Co.  will  soon  start  work  on  improvements  to  its 
marine    department    to    cost    about    $1,000,000. 

AsheTille,  X.  C. — The  Azalea  Woodworking  Co..  whose  plant 
was  recently  destro.vod  by  tiie  at  a  loss  of  $40,000.  will  be 
itbuilt.     W.   D.   Hiddick   is   Pres. 

Richmiind.  Va. — The  Albermarle  Paper  Co.  will  build  a 
factory   on   Tredegar   St..   to  cost   $13,750. 

Ricliinonil,  Vii. — The  Baldwin  &  Brown  Co..  Richmond.  Va  . 
will   build  a   six-story   warehouse   on    17th   St. 

+Xew  Orlenna,  I.a.— (OlUcial)— The  Board  of  Port  Commis- 
has   awarded    the   contract    for    the   construction    of  a 

'"    ""  "       arehouse   to   JACOB   A. 

at  $1,109,000. 


reinforced-conerete    wharfhouse   and 

/,1.MMKRM.A.N,  18  East  41st  St.,  New  York.  N 

Kord,  Bacon  it  Davis,  921  Canal  St.,  is  Arch.     Noted  July  1. 

Knoxville,  Tenn. — The  Ross  &  Republic  Marble  Co.  will 
rebuild  its  plant  which  was  recently  destroyed  by  fire  at  a 
loss   of    $,.T,000.      A.    M.    Glasgow    is   Vice-Pres.    and"  Gen.    Mgr. 

+t'leveluiid,  Ohio— The  Cleveland  Ry.  Co.  has  awarded  the 
contract  tor  the  construction  of  a  one-story,  lOOxlll-ft 
leintorced-concrete  and  brick  repair  shop  to  the  W.  I  THOMP- 
.■^ON  &  SONS  CO.     The  estimated  cost  is  $35,000. 

•fFostorin,    Ohio — The    contract    for    the    construction    of    a 
packing  plant   for  the   Postoria    I'rovision   Co.,    106 V.    Main   St 
has    been    awarded    to    J.    J.    MYER,    Lorain,    Ohio,  "at    $31,975'! 
Noted  July   15. 

Toledo,  Ohio — (OfRcial) — Thomas  P.  Huber,  Arch.,  is  pre- 
paring preliminary  plans  for  the  construction  of  a  building 
|oj  the  'Vmerican   Plumbers  Supply  Co.,  to  cost  approximately 


+Andersoii,  Ind. — The  contract  for  the  construction   of  two 
Hlitions    to    the    plant    of    the    Remy    Electric    Co.    has    been 
awarded   to  ESHELIIAN  &   SON.      Estimated   cost,    $13,000. 

Indinuapolisi,  Ind. — The  San-I-Deal  Paper  Bottle  Co  re- 
cently incorporated  with  a  capital  of  $300,000,  will  build  a 
factory.  G.  K.  Jeffries,  Gen.  Supt.  of  the  Terre  Haute,  Indian- 
apolis &-  Eastern  Traction  Co.,  is  Pres. 

Detroit,    Mich. — The     Northway    Motor    Co.    will     build    an 
addition  to  its  plant  at  So5-7  West  Hancock  St.,  to  cost  $40,000. 
Detroit,    Micli.— Tbe    Mazer    Cigar    Mfg.    Co.    plans    the    con- 
struction   ot    a    four-story.    31xl03-ft.    addition    to    its    plant    at 
I.   andy    and    Theodore    St.      Jacob    Mazer    is    Secy,    and    Treas. 
+Detroit,    Mich. — The    contract    for    the    construction    of    a 
three-story  addition  to  the  plant  of  the  Hudson  Motor  Car  Co 
I'arded  to  the  BRYANT  &  DETWILER  CO.     Albert 
,    T„        ...  jg  Arch.      Noted  July   15. 

t;rand  Haven,  Mich.— The  Ottawa  Leather  Co.  plans  the 
construction   of  a   llOxlSO-ft.   addition. 

+Ionia.  Micli.--The  Ypsilanti  Reed  Co.  has  awarded  the 
contract  to  HERMAN  &  SON,  Grand  Rapids,  Mich.,  for  the 
construction  of  a  five-story,  110xl65-ft.  factory. 

LnnsinsT,  Mich. — The  Reo  Motor  Car  Co.  will  build  three 
additions  to   its  plant,   to  cost   approximately   $250,000. 

Snirinan-.  Mich. —  (Official) — The  Jackson-Church-Wilcox  Co 
will  soon  start  work  on  the  construction  of  a  $25,000  addition 
to   Its  plant. 

Chicago,  111. — Swift  &-  Co..  Chicago,  111.,  will  build  a  seven- 
story  storage  plant  at  the  Union  Stock  Yards,  to  cost  $125,000 
B.  H.  Jielson  is  Arch. 

„,  Chicago,  III.— The  Chicago  Title  &  Trust  Co.,  69  West 
Washington  St.,  will  build  a  seven-story  reinforced-conerete 
warehouse  at  411  West  Ontario  St.,  to  cost  $150,000.  Paul 
Gerhardt,   64   West   Randolph   St.,    is  Arch. 

Chicago,  III. — The  Hanson  &  Van  Winkle  Co..  Newark  N 
J.,  and  Clinton  and  Madison  St.,  Chicago.  111.,  will  build  a 
three-story,  50x70-ft.  brick  factory  at  S3S  W^est  Erie  St  to 
cost  $20,000.  Huehl,  Schmidt  &  Holmes,  154  West  Randolph 
St.,   is  Arch.  • 

Chicago,  III. — D.  J.  Hauptman,  1307  City  Hall  Sq.  Bldg  ,  will 
build  a  iDXl25-ft.  machine  shop  at  1744  North  Kolmar  Ave  to 
cost    $14,000.      D.    S.    Clafter,    64    West    Randolph    St.,    is    Arch. 

Chicago,  III. — The  Cudahy  Packing  Co.  will  build  a  two- 
story  plant  at  9101-11  Baltimore  Ave.,  to  cost  $120,000  R  P 
Newberry   is  Arch. 

.  Chicago,  111.— The  Harder  Storage  &  Van  Co.  will  build  an 
f!.?'I.V„^'°^^'  ,'i'"'?''  warehouse  at  394  8  Calumet  Ave.,  to  cost 
$2d,000.      S.   H.   Dunford   is  Arch. 

fJranite  City,  III. — The  National  Enameling  &  Stamping  Co 
plans  to  spend  $200,000  for  improvements  to  its  plant  Thomas 
K.   Niedringhaus  is  Vice-Pres. 

Milwaukee,  Wis. — The  Northwestern  R.R.  Co.  will  build  a 
grain  elevator  on  Kinnickinnic  Ave.,  to  cost  $500,000. 

Monticello,  AVis. — Edward  Witter  &  Bros,  plans  the  con- 
struction of  a  four-story,  50xl00-ft.  reinforced-conerete  cold- 
storage  warehouse  at  the  Illinois  Central  R.R.  tracks  The 
estimated  cost  is  $32,500. 

Den  Moines,  lona — Bids  will  soon  be  received  by  the 
Clemens  Auto  Co.  for  the  construction  of  a  four-story  rein- 
forced-concrete  warehouse  at  Tenth  and  Mulberry  St.,  "to  cost 

+Omaha,  Keb. — BUSK  &  WIND  has  been  awarded  the  con- 
tract for  the  construction  of  a  five-storv,  66xl32-ft  brick 
and  concrete  building  at  15th  and  Jones  St.  for  the  Western 
Newspaper  Union,  at  $90,000.  John  McDonald,  Omaha  Na- 
tional  Bank   Bldg.,   is  Arch. 

+Kansas    City,    Mo. — GARDNER    BROS,    has    been  awarded 

tne    contract    for    the    construction    of    a    two-storv.  49x90-ft 

brick    warehouse   at    1905-7    Wyandotte    St.    for    A     B  Stevens' 
The  estimated  cost  is  $17,000 


stnl'l^'ti^rof  ?:i-3T(?"o'l)1,  firn?'^"  ^^"'«"'  ^°"   P'^"«   "^«  <=»"- 

warehouse  at  Wood  and  Willbw  St.,  to  cost  $3o'oOO  '=°"^'^' '« 
R  R*"f-/^'?,*.!'"'"'  '"'f*-— The  International  &  Great  Northern 
h,",nd  «hr.,?I''  l'urcha.sed  a  lOS-acre  tract  on  which  it  will 
build  shops  and  roundhouses.     The  estimated  cost   is  $500  000 

the'coi^r^uJ^^-^'^i^'^^iiyto^^,  '^iii'ft^'^^d^'to'  ciz 

to'c?s?"$s%nft'o  Vr?'\\-''^7  builW^of-the  i'ame 'dfmensfons 
Denny  Bk'lg.?  is  Arch  Publishing  Co.    Bebb  and  Gould. 

Spokane,  WaHh. — Bids  will  soon  be  received  for  the  con- 
?  i^'i?,il?'of°  f  ^  $  1 5,000  machinery  warehouse  at  Monroe  and 
Lincoln   St.    for   the    International    Harvester   Co. 

nnrf  Q?^!!;?,'''  ""'»">••— The  McClintock  Trunkey  Co.,  Washington 
Iu^ve1!l\s"r  t^o  ••co"sl"$5o"oo'o."    «^'^-'°''>'-   <=""<='■«'«    •'"'""'"B   on 

Taconia,_  Wash.— The  Priddlc  Motor  Car  Co.  will  build  a 
plant,    estimated    to   cost    $50,000.      James   A.    Friddle    Is    Pres. 

+Ra»el>nrg.  Ore— The  contract  for  the  construction  of  a 
saw-mill  for  Kendall  Bros..  Pittsburg,  Penn.,  has  been  awarded 
to  the  ALLIS-CHALMERS  CO.,  Milwaukee,  Wis.  The  esti- 
mated cost  is  $350,000.     Noted  May  20. 

+Lo.«i  Angeles,  Calif.— The  Hollywood  Fireproof  Storage 
Co.,  incorporated  by  C.  E.  Toberman,  has  awarded  the  contract 
for  the  construction  of  a  two-  and  three-story,  55xl40-ft 
'i?w.o.^SI,T;T"!'.VT^''<v,^^'?''^''Ouse  on  Highland  Ave.  to  the  P.  O. 
ENGSTRUM  CO.  E.  P.  Parcher  is  Arch.  John  P.  Blee,  509 
Lnion  League  Bldg.,   is  Engr.      Noted  Mar.   11. 

+San  Fernando,  Calif.— (Official)— The  contract  for  the 
construction  of  a  lemon  packing  plant  for  the  .San  Fernando 
Lemon  Association  has  been  awarded  to  H.  T.  KEMP.  Pasa- 
t.?n -■,f''\!/-,,''\.*^'''^^''-  *^"'er  bids  were:  F.  O.  Eng.strum  Co.. 
V,?""'?,-,  "■^"  Martin  Co.,  $26,766:  John  Simpson  Co.,  $26,300; 
Alta  Planing  Mill  Co.,  $20,985:  William  Loesch,  $21,500.  H. 
A.  Harnm,  100  North  Daisy  Ave.,  La  Manda  Park,  Calif.,  is 
Arch.     Noted  July  1. 

FEDERAL  CJOAERIV.MEIVT  WORK 
Riprap — New  London,  Conn. — Bids  will  be  received  until 
2  p.m  Aug.  10,  at  the  U.  S.  Engineer  Office,  for  furnishing 
and  placing  about  2000  long  tons  of  riprap  for  the  repair  of 
breakwaters  at  Duck  Island  Harbor  and  at  the  mouth  of  the 
Housatonic  River,  Conn. 

Post  Office — Gouverneur.  N.  Y. — Bids  will  be  received  by 
James  A.  Wetmore,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton. D.  C.  until  3  p.m.,  Sept.  19,  for  the  "construction  of  a 
post   office  at  Gouverneur. 

Riprap— New  York.  N.  Y.— The  following  bids  were  re- 
ceived by  the  Lighthouse  Inspector.  Tompkinsville.  for  fur- 
nishing about  2  700  tons  riprap  at  the  Conev  Island  Light 
?J^oV'°');.,,^.°"'^S,'"  Contracting  Co..  $2.75  ton:  W.  J.  Scanlon  Co., 
$1.80;  O'Brien  Bros.,  Inc.,  $2.50:  W.  H.  C.  Russell,  $1.43;  R.  M. 
Brown.  $1.97;  A.  M.  Hazell,  $1.65;  A.  R.  Morrison,  SI. 80;  C.  R 
Simpson.    $1.60.      Noted    July    S. 

ScoiT  and  Dredge — New  York.  N.  Y. — All  bids  received  for 
constructing  the  scow  and  dredge  "General  Gillespie,"  have 
been  rejected.     Noted  May  6  and  June  17. 

+Dredging — New  York.  N.  Y. —  (Borough  of  Queens) — The 
contract  for  dredging  in  Newton  Creek,  has  been  awarded  to 
P.  SANFORD  ROSS,  INC.,  at  26Jc.  per  cu.yd.  Noted  June  3  and 
July  29. 

A^Stone — Cold  Spring,  N.  J. — Bids  will  be  received  until  11 
a.m.,  Aug.  20,  at  the  U.  S.  Engineer  Office,  Old  Federal  Bldg.. 
Wilmington,  Del.,  for  repairs  to  Cold  Spring  Inlet. 

Storehouse — Indianhead,  Md. — Bids  will  be  received  until 
11  a.m..  Aug.  28,  by  William  M.  Smith.  Act.  Ch.  Bureau  of 
iards  and  Docks,  Navy  Dept..  Washington.  D.  C.  for  the  con- 
struction of  a  corrugated  steel  storehouse  at  the  naval  prov- 
ing ground. 

Underground  Cable  and  Motor  .\pparntus — Washington, 
D.  C.— -Bids  will  be  received  by  the  Commissioners,  District  of 
Columbia  until  2  p.m.,  Aug.  24.  for  furnishing  underground 
signal  and  telephone  cable,  and  until  Aug.  9,  for  furnishing 
four  automobiles.  Specifications  mav  be  obtained  of  the  Pur- 
chasing Officer,  320  District  Bldg. 

+Building — Radio.  Va. — The  contract  for  constructing  a 
brick  office  building  has  been  awarded  to  W.  E.  MOONEY 
Washington,   D.  C.  at  $6966.     Noted  Apr.   22. 

Po.st  Office — Charlotte,  N.  C. — All  bids  received  for  the  con- 
struction, of  the  U.  S.  post  office  and  court  house  at  Charlotte 
have    been    rejected.      Noted    May    27    and    July    29. 

Bulkhead — Charleston,  .S.  C. — Bids  will  be  received  bv  the 
Light  House  Inspector,  until  noon  .A.ug.  10,  for  constructing 
timber  bulkhead  at  site  of  new  Charleston  light  house  depot 
on  the  Ashley  River. 

Buildings  and  Incinerator — Port  Roval.  S.  C. — Bids  will  be 
received  by  William  M.  Smith.  Act.  Ch.,  Bureau  of  Yards  and 
Docks.  Navy  Dept..  Washington.  D.  C,  until  11  a.m.,  Aug.  28. 
for  the  construction  of  buildings  and  incinerator  at  Paris 
Island,   Port   Royal. 

+Jetties — New  Orleans,  La. — The  contract  for  furnishing 
and  placing  on  jetty  at  Southwest  Pass.  Mississippi  Rivei% 
about  12,000  tons  of  stone  has  been  awarded  to  A  F  ALEX- 
ANDER.  New  Orleans,  La.,  at  $47,640.     Noted   July  8. 

*Light  Station — New  Orleans,  La. — Bids  will  be  received 
by  the  Lighthouse  Inspector,  until  2  p.m.,  Sept.  10,  for  the 
construction  of  a  light  station  and  five  lighted  beacons  for 
the   Atchafalaya    Entrance. 

•Fuel  Flats  and  Barges — Cincinnati,  Ohio — Bids  will  be  re- 
ceived at  the  U.  S.  Engineer  Office,  405  Customhouse,  until 
;>  p.m.,  Aug.  31,  for  constructing  and  delivering  four  steel  fuel 
fiat  and  two  steel   barges. 


102 


ENGINEERING     NEWS 


Vol.  74,  No.  6 


Breakivater  ami  Pierhead — Conneaut.  Ohio — The  lowest 
bid  submitted  for  the  construction  of  the  pierhead  and  rubble 
mound  breakwater  at  Conneaut  Harbor,  was  that  of  the  Coast 
&  Lakes  Contracting  Co.,  1S36  Kuclid  Ave.,  Cleveland,  Ohio. 
Noted  July   S, 

+Dr^di7inK — Grand  Marais,  Mich. — The  contract  for  dredg- 
ing at  Grand  Marais  has  been  awarded  to  the  DULUTH-SU- 
PERIOR  DREDGING  CO.,  Duluth,  Minn.,  at  $5940.  Noted 
July  29. 

Kxeavation — Newell,  S.  D. — Bids  will  be  received  by  the  U. 
S.  Reclamation  Service.  Washington.  D.  C.  until  4  p.m..  Auk 
27,  for  the  construction  of  the  North  Canal  extension  and 
laterals.  Belle  Fourche  project,  in  the  vicinity  of  Newell.  The 
work  involves  the  excavation  of  about  65,900  cu.yd.  of  ma- 
terial in  open  cut. 

liridtce — Great  Falls.  Mont. — Bids  will  be  received  by  the  U. 
S.  Reclamation  Service,  Washington,  D.  C,  until  2  p.m.,  Sept. 
S,  for  furnishing  and  erecting  a  steel  bridge  of  three  100-ft. 
spans  and  a  structural  steel  movable  crest  with  operating  ma- 
chinery for  the    Vandalia  dam  of  the   Milk   River  project. 

+  IrriKation — Great  Falls,  Mont. — A  contract  has  been 
awarded  the  TWO-MIR.\CLE  CONCRETE  CORPORATION,  at 
$31,383,  for  the  construction  of  laterals  A  and  31-A,  on  the 
Flathead    Irrigation    Project. 

Post  OHiee — Fulton.  Mo. — Bids  will  be  received  by  James  A. 
Wetmore,    Act.    Superv.    Arch.,    Treasury    Dept.,    Washington, 

D.  C,  until  3  p.m.,  Sept.  7,  for  the  construction  of  the  post 
office  at  Fulton. 

Post  Office — Webb  City,  Mo. — The  following  bids  were  re- 
ceived for  the  construction  of  the  post  ofHce  at  Webb  City: 
(a)    limestone;    (b)    sandstone:      R.    S.    Moore.    Lafayette,    Ind., 

(a)  $55,920;  Frank  L.  Johnson.  Duluth,  Minn.,  (a)  $54,696; 
Kreipke  &  Schafer  Construction  Co.,  El  Reno.  Okla.,  $59,000; 
W.  H.  Fissell  &  Co.,  St.  James  Bldg.,  New  York.  $53,000.  (b) 
$56,000;  W.  G.  Carter  Co.,  Chicago,  111.,  (a)  $56,535,  (b)  $61,- 
035;  G.  W.  Miller  &  Co..  Carthage.  Mo.,   (a)  $59,900,   (b)  $69,900; 

E.  A.  Steininger  Construction  Co.,  St.  Louis,  Mo.,  (a)  $56,700; 
Southern  Construction  Co.,  Overland,  Mo.,  (a)  $59,205,  (b)  $63,- 
500;  George  A.  Shaul.  Seneca,  Kan.,  (a)  $50,742;  Callahan- 
Mandl  Co..  Chicago.  111.,  (a)  $53,885.  (b)  $56,SS5;  Barnes  Bros., 
Logansport.  Ind..  (a)  $53,700,  (b)  $59,700;  Dieter  &  Wenzel 
Construction  Co.,  W^ichita.  Kan.,  (a)  $55,987;  Algernon  Blair, 
Montgomerv,  Ala.,  (a)  $51,408;  Colonial  Construction  &  Sup- 
plv  Co.,  Inc.,  Charlottesville,  Va.,  (a)  $53,997;  (b)  $56,997; 
Thomas  W.  Cissell.  Wooster.  Ohio,  (a)  $58,000.  (b)  $61,000; 
Rogers  &  Kaiser.  People's  Gas  Bldg.,  Chicago,  111.,    (a)   $55,448; 

(b)  $58,977;  G.  W.  Stiles  Construction  Co.,  Rookery  Bldg..  Chi- 
cago, 111.,  (a)  $57,875;  Mavben  &  Freuchtel.  Gadsden,  Ala.,  (a) 
$56,763;  Hiram  Llovd  Building  &  Construction  Co..  Odd  Fel- 
lows' Bldg.,  St.  Louis,  Mo.,  (a)  $53,176;  (b)  $58,176.  Noted 
June    17. 

Post  Office  and  Conrthonse — Amarillo.  Tex. — Bids  will  be 
received  by  James  A.  Wetmore.  Superv.  Arch..  Treasury  Dept., 
Washington.  D.  C,  until  3  p.m..  Aug.  31,  for  the  construction 
of  a  post  office  and  courthouse  at  Amarillo. 

+Biiildine — Marlin,  Tex. — The  contract  for  the  construction 
of  a  post  office  has  been  awarded  to  VOLNET  E.  TAYLOR. 
Ennis,  Tex.,  at  $44,750.     Noted  May  13. 

Reclamation  Senice — Provo.  Utah — According  to  press  re- 
ports the  following  bids  were  received  for  constructing  13 
miles  of  lateral  canals  of  the  Strawberry  valley  reclamation 
project  in  Goshen  valley:  Heuser  &  Sims,  Salt  Lake.  $73,547; 
G.  H.  Gilkerson,  Salt  Lake.  $74,342;  Mendenhal.  Straw-  &  Bird, 
Springville.  $93,111.     -Voted  July  1. 

+GxtenMion  to  Jetties — Portland,  Ore. — The  contract  for  en- 
larging and  repairing  receiving  wharves  and  tramways  and 
extending  jettvs  at  mouth  of  Siuslaw  River,  has  been  awarded 
to  the  MIAMI  QUARRY  CO.,  Portland,  at  $176,570.  Noted 
July   29. 

'^Lieht  Station — Xavassa  Island.  West  Indies — Specifica- 
tions for  the  construction  of  the  light  station  are  on  file  at 
the  office  of  "Engineering  News"  10th  Ave.  and  36th  St.  New 
York.      Noted  July  22. 

MI.SCEI,I,ANEOrS 

-^Dredeine — Boston,  Mass. — fOfflcial) — Bids  will  be  re- 
ceived by  Edward  L.  McSweeney.  Chn.,  Dirs.  of  the  Port  of 
Boston,  until  noon.  .\ug.  11.  for  dredging  at  Pleasant  Park 
Yacht  Club,  Winthrop.  Orients  Heights  Yacht  Club,  East 
Boston,  and  Wessagusset  Yacht  Club.  North  Weymouth.  Bids 
will  also  be  received  at  the  same  time  for  dredging  at  Maiden 
Bridge    in    the    Mystic    River,    Charlestown. 

Dredsinc — Boston,  Mass. — The  following  are  the  bids  re- 
ceived by  the  Harbor  and  Land  Commission  for  dredging 
Wellfieet.  Barnstable  and  Nobscusset  harbors.  For  the  work 
at  Barnstable  the  bids  were  as  follows: 


Dred^ine 

and   Small 

Boulders, 

(cu.yd.) 


John  H.  Gerrish 

J.  S   Packard  Dredging  Co. 

Eastern  Dredging  Co 

J.  P.  O'Riordan 

John  R.  Burke 

Bay  State  Dredging  Co. .  .  . 


Large 
Boulders, 
(cu.yd.) 
$6  00 
7  00 
9  50 
10  00 
10  00 
10  00 


Filling 

Shore, 
(cu.yd.) 

$0  163 
237 
29 


The  Nobscusset    (Dennis  harbor)   bids  were: 


Bay  State  Dredaing  Co 

J.  S.  Packard  Dredging  Co. 

John  H.  Gerrish 

Eastern  Dredging  Co 

John  P.  O'Kiordan 

John  R.  Burke 


Dredging 

and  Small 

Boulders, 

(cu.yd.) 

$  315 

2689 

213 

1945 

255 

.28 


Boulders, 
(cu.yd) 
$10  00 
8,00 
8  00 
10  00 
10  00 
10  00 


John  H.  Gerrish  also  fsubmttted  an  alternate  bid,  stating 
that  if  awarded  the  Barnstable  contract  he  would  do  the 
dredging  at  Nobscusset  for  $0.183c.  per  cu.yd.  The  Wellfleet 
bids  were: 


Dredcing 

and   .Small  Large 

Roulders,  Boulders, 

(cu.yd.)    _  (cu.yd.) 

Bay  State  Dredging  Co •••        ,8.20,,,  $10.00,, 

J.  S.  Packard  Dredging  Co .  .              .239  .239 

John  H.  Gerrish .              .143  6.00 

Eastern  Dredging  Co .205  9 .  50 

I.  P.  O'Riordan .255  10.00 

+DredBinK — Boston,  Mass. — (Official) — The  contract  for 
dredging  15,000  cu.yd.  in  the  channel  of  the  Abcrjona  River 
has  been  awarded  to  COLEMAN  BROS.,  Chelsea,  Boston,  at 
$13,500.  Other  bids  were  Lawler  Bros.,  $33,000;  John  P. 
Cavanagh  Co.,  $26,250;  Bay  State  Dredging  Co.,  Ltd.,  $20,850; 
Eastern  Dredging  Co.,  $13,725;  William  R.  Farrell,  $13,650. 
John    R.    Rablin    is   Ch.    Engr.      Noted   July    22. 

*+Snb«-ay — New  York,  N.  Y. — (Borough  of  Brooklyn) — 
(Official) — The  contract  for  the  construction  of  Section  No.  3, 
Route  No.  12,  of  the  Eastern  Parkway  subway  has  been 
awarded  to  RODGERS  &  HAGGERTY,  Harlem  River  and 
152d    St.,    at    $2,170,652.      Noted    July    15    and    29. 

*Snbnay — New  Y^ork,  N.  Y. —  (Borough  of  Brooklyn) — 
(Official) — 'The  following  are  the  bids  received  by  the  Public 
Service  Commission  for  the  construction  of  Section  No.  2, 
Route  No.  29  of  the  Nostrand  Ave.  Subway:  Dock  Contractor 
Co.,  Union  Sq.  Park,  New  York,  $1,692,370;  D.  Donegan  Co., 
$1,849,286;  T.  A.  Gillespie  Co.,  $1,879,998;  Newman  &  Carey, 
$1,953,097;  Rodgers  &  Hagerty,  Inc.,  $2,010,207;  Underpinnig  & 
Foundation  Co.,  $2,110,057;  Oscar  Daniels  Co.,  $2,112,924;  Mason 
&  Hanger  Co.,  Inc.,  $2,150,242;  E.  E.  Smith  Contracting  Co., 
$2,184,360;  John  J.  Crcein,  $2,811,475.     Noted  July  15. 

Hose  Reel  Carts — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)—  (Official) — Bids  will  be  received  by  J.  T.  Fetherston. 
Comr.,  Dept.  of  Street  Cleaning,  until  noon,  Aug.  9,  for 
furnishing  and    delivering   100   hose    reel   carts, 

+L,ainp  Posts — New  York,  N.  Y. — (Borough  of  Manhattan) 
. —  (Official) — The  contract  for  furnishing  and  delivering  c.-i. 
lamp  posts  with  steel  shafts  for  the  Department  of  Water 
Supply.  Gas  and  Electricity,  has  been  awarded  to  the  J.  L. 
MOTT  CO.,  lis  Fifth  Ave.,  New  York,  at  $39,568.  Noted 
July  29. 

+Antoniobile  Rnnabonts — New  York,  N.  Y. —  (Borough  of 
Manhattan)  —  (Official) — The  contract  for  furnishing  and  de- 
livering 20  automobile  runabouts  to  the  Fire  Department  has 
been  awarded  to  the  FORD  MOTOR  CO.,  1723  Broadway, 
New    York,    at    $.S465.      Noted    July    22    and    29. 

•+Snbway — New  York,  N.  Y. — (Borough  of  Manhattan) — 
(Official) — The  contract  for  the  construction  of  Section  No.  3, 
Routes  .N'os.  4  and  36,  a  part  of  the  Broadway  subway,  has 
been  awarded  to  the  HOLBROOK,  CABOT  &  ROLLINS  COR- 
PORATION, 52  Vanderbilt  Ave.,  New  York,  at  $3,730,913. 
Noted  July   15  and   29. 

•  Subnay  Station — New  York,  N.  Y. — (Borough  of  Queens) 
—  (Official) — Bids  were  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borough  of  Manhattan),  for  the 
construction  of  the  station  finish  on  Route  No.  50  of  the 
Queensboro  Subway  extension,  and  Section  Nos.  1  and  3, 
Route  Nos.  36  and  37,  of  the  Corona  Elevated  R.R.  from  Snare 
&  Triest  Co.,  233  Broadway,  New  York,  $611,563,  and  Marble 
Arch  Co.,  216th  St.  and  Broadway,  New  York,  $750,000.  The 
above  figures  are  the  unofficial  totals.      Noted  July  15. 

[Elimination  of  Grade  Crossing: — Passaic,  N.  J. — The  Lacka- 
wanna R.R.  has  entered  into  agreement  with  the  Acquacka- 
nonk  Township  Committee  for  the  elimination  of  its  grade 
crossing  at  River  Road,  Delawanna.  by  the  construction  of  a 
bridge  over  the  tracks  and  depressing  the  roadway  at  Wil- 
liam  St. 

Ik^Grading^ — Trenton.  N.  J. —  (Official) — Bids  will  be  received 
by  E.  J.  Edwards,  Comptroller,  State  House,  Trenton,  until 
noon,  Aug.  17,  for  about  60,000  cu.yd.  of  grading  and  filling 
in    the   rear    of   the   Capitol. 

Motor  Fire  Apparatus — Edwardsville,  Penn. — The  City 
Council  has  passed  an  ordinance  appropriating  $15,000  for  the 
purchase  of  motor  fire  apparatus. 

Dredginc,  Etc. — Philadelphia,  Penn. — Bids  will  be  received 
by  John  Meigs.  Dir.,  Dept.  of  Wharves,  Docks  and  Ferries, 
until  .\ug.  16  for  dredging  in  Delaware  River  Channel  also  for 
constructing  a  temporary  bulkhead  in  the  Schuylkill  River. 

■*+\Vhart  and  "Wareliousc — Augusta,  Ga. — The  contract  for 
constructing  the  reinforced-concrete  wharf  and  steel  ware- 
house, has  been  awarded  bv  the  City  Council  to  the  GEORGIA 
CONTR.A.CTING  CO.,  Augusta,  at  $27,956.  Noted  June  24  and 
July   15. 

Drainaee — New  Albany,  Miss. — It  is  reported  that  bids  will 
be  received  bv  the  Big  Creek  Drainage  District,  New  Albany, 
until  Aug.  9  for  drainage  work,  requiring  about  276.822  cu.yd. 
of  excavation, 

Drainaee — Selmer,  Tenn. — Press  reports  state  that  bids  will 
be  received  until  Aug.  12  by  the  Cypress  Creek  Drainage  Dis- 
trict. No.  9.    for  the  construction  of  a  Canal  4.8   miles  long. 

Terminal  Iniprovement.s — Louisville.  Ky. — It  is  planned  to 
improve  the  water  front  by  the  construction  of  a  terminal 
system.      The   Board   of  Trade   is   interested. 

+t;rand  Stand — Louisville.  Ky. — The  contract  for  the  erec- 
tion of  the  concrete  grandstand  on  the  athletic  field  of  the 
high  school,  has  been  awarded  to  ORVID  NORELL,  Louis- 
ville  at    about   $15,000. 

Ditch — Morganfield,  Kv. — The  contract  for  the  construction 
of  the  O'Nan  Public  ditch  will  soon  be  awarded.  The  plans  call 
for  about  13%  miles  of  ditch,  requiring  622.000  cu.yd.  of  ex- 
cavation.    Norman   R.   Arcutt.   Morganfield.    is  Ch.   Engr. 

Motor  Fire  Apparatus — Bellaire,  Ohio — Bids  will  be  re- 
ceived bv  the  Director  of  Public  Service  until  Aug.  11  for  fur- 
nishing two  fire  trucks,  and  one  tractor  for  a  chemical  and 
hose  cart.     Noted  July  1. 

Elimination  of  Grade  Crossines — Cleveland,  Ohio — Accord- 
ing to  press  reports  work  will  start  about  Sept.  15  on  the 
elimination  of  grade  crossings  in  Cleveland  by  the  New  York, 
Chicago   «r   St.   Louis  Ry.     Noted  Mar.   18. 


August  5,  11)15 


E  N  U  1  N  E  ]-:  1{  1  N  G     X  E  W  S 


103 


+Ditoh — Defiance,  Ohio — The  contract  for  the  Lost  Creek 
Ditch  Improvement  No.  437  has  been  awarded  to  GILMORE 
BROS,  and  ETWARD  BODETT,  Toledo.  Ohio,  at  $46,000. 
There    will    b'-    i,iS,422    cu.yd.    of    dredging    required.      Noted 

iMar.    IS. 

DreilKinK — Lima.  Ohio — According  to  press  reports,  plans 
have  been  prepared  for  improving  and  dredging  the  Ottawa 
River. 

+Motor  Fire  Apparnfun— Martins  Ferry,  Ohio  —  The  con- 
tract for  furnishinp  two  motor  Are  engines  has  been  awarded 
to  the  AHERNS-FOX  CO.,  Cincinnati,  at  JIO.SOO.  Noted 
May  13. 

Track  Klevntloii  «ork — Ft.  Wayne,  Ind. — Bids  will  be  re- 
ceived by  H.  W.  Becker.  Clk..  Dept.  of  Pub.  Wks.,  until  Aug. 
12  for  constructing  the  city's  portion  of  work  under  Track 
Elevation  Resolution  No.   12. 

+DredKin!f — Indian.apolis.  Ind. — The  contract  for  dredging 
the  Lagoon  in  Garfield  Park,  has  been  awarded  b.v  the  Hoard 
ol  Park  Commissioners  to  the  S.  M.  TIMBERLAKE  CO.,  Amer- 
ican Central  Life  Bldg.,  at  cost  plu«  40';.     Noted  July   15. 

Drainaee — Oak  Creek,  Wis. — Bids  will  be  received  by  the 
Town  Board  until  10  a.m.,  Aug.  19.  for  the  construction  of  the 
Oak  Creek  tile  drain.  P.  J.  Hurtgen.  Burlington,  Wis.,  is 
Engr. 

Drainasrr — Corydon.  Iowa — Surveys  are  being  made  in  the 
Eighth  Ward  for  the  construction  of  a  drainage  system.  The 
estimated  cost  is  $200,000.  Warren  W.  Reed.  Morgan  City, 
Iowa   is   Engr. 

Draiaage — Ft.  Madison.  Iowa — It  is  reported  that  plans  are 
being  prepared  for  the  construction  of  levees  and  drains  at  an 
estimated  cost  of  $348,000;  also  for  the  erection  of  a  pump 
house,  at  an  estimated  cost  of  $47,000.  Edmund  T.  Perkins, 
Chicago.    111.,    Engr. 

River  Improvemeat — Villisca,  Iowa — The  County  Commis- 
sioners plan  to  straighten  the  West  Nodway  River.  Surveys 
are  being  made. 

Ditch — Mankato,  Minn. — It  is  reported  that  bids  will  be 
received  by  C.  L.  Kennedy,  County  Audr.,  until  Aug.  16  for 
constructing   Ditch   No.    37.      The    estimated   cost   is   $11,856. 

+  >Iausoleuni — Wichita.  Kan. — The  contract  for  the  con- 
struction of  a  stone  and  marble  mausoleum  60x136  con- 
taining 400  crypts  for  the  Highland  Cemetery  Association  has 
been  awarded  to  the  PEOPLE'S  MAUSOLEUM  CO.  Waterloo, 
Iowa,  at  $60,000. 

Motor  Fire  Apparatus — Omaha,  Neb. — The  City  Council  has 
approved  of  spending  $66,500  for  the  purchase  of  motor  fire 
apparatus   and    the    installation   of  a   fire    alarm    s.vstem. 

Pavilioii — Excelsior  Springs,  Mo. — At  a  recent  election  the 
citizens  voted  in  favor  of  issuing  $20,000  in  bonds,  for  the  con- 
struction  of  a   pavilion. 

+Iinproveinent  to  Creek — Kansas  City.  Mo. — The  contract 
for  deepening  and  widening  Turkev  Creek  Channel  has  been 
awarded  to  the  GEORGE  H,  SEIDHOFF  CONSTRUCTION  CO., 
on  a  percentage  basis.  Tlie  estimated  cost  is  $15,000.  Curtis 
Hill.   City   Hall,   is  City    Engr. 

+Dltohes — Poplar  Bluft,  Mo. — The  contract  for  constructing 
nine  drainage  ditches  has  been  awarded  bv  the  Countv  Com- 
missioners to  the  NORTHERN  CONSTRUCTION  CO..  Elkhart. 
Ind.,   at   6.6c.   and   6.95c.    per   cu.yd.      Not   d  July   15. 

Dock — St.  Joseph,  Mo. — Plans  are  being  prepared  by  the 
Board  of  Public  Works  for  the  construction  of  a  dock.  Charles 
Campbell    is   City   Engr. 

Addition  to  Pier — Camden,  Ark. — Bids  will  be  received  by 
the  Commissioners  of  Martin  Free  Bridge  until  Aug.  9  for 
building  additions  and  reinforcing  the  pivot  pier.  I.  A.  Baum 
is   Engr. 

Elimination  of  Grade  Crossiu!; — Dallas.  Tex. — The  City 
Commission  has  appointed  John  F.  Wallace.  Consult.  Engr., 
Chicago.  111.,  to  prepare  a  plan  for  grade  crossing  elimination 
in  the  streets  of  Dallas. 

Wliarves  and  Docks — Orange,  Tex. — A  bond  issue  of  $150.- 
000  has  been  voted  for  the  construction  of  wharves  and  docks. 
Noted  June   10. 

Drainage — Counne.  Utah — At  a  recent  election  the  citizens 
voted  in  favor  of  a  bond  issue  of  $175,000  for  the  construction 
of  ditches  to  drain   12.000  acres  in  Bear  River  valley. 

Bnlkliead — Seattle.  Wash. — The  Seattle  Cedar  Lumber  Mfg. 
Co.  plans  to  construct  a  bulkhead  on  Shilshone  Ave.,  esti- 
mated to  cost  $100,000. 

Mansolenm — Covina.  Calif. — Lyman  Farwell.  Arch.,  Storv 
Bldg..  Los  Angeles,  is  pieparing  plans  for  a  mausoleum  to  be 
erected  in  Oakdale  cemeterv,  Covina.  for  the  Mausolos  Mauso- 
leum Co.  The  structure  will  be  50x152  ft.,  and  will  contain  320 
crypts.  It  will  be  of  reinforced  concrete  construction  with 
terra  cotta  facing,  marble  and  terra  cotta  interior  finish, 
bronze  work.   etc..   and  will  cost  $35,000. 

•Piers — Honolulu.  Hawaii — (Official) — Bids  will  be  received 
by  Charles  R.  Forbes.  Chn..  Board  of  Harbor  Commissioners. 
until  2  p.m..  Sept.  22.  for  the  construction  of  reinforced-con- 
crete  piers  Nos.   S,   9  and   10.  at  the   foot   of  Fort   St. 

BUILDINGS 

Other  items  relattve  to  Btitlding  Construclion  will  be  fovnd  under  the  foUouing  licai- 
tngs:  "Industrial  Works."  "Federal  Government  Work"  ana  ".\Iisc£Uaneou.f  " 


Boston,  Mass. — Plans  have  been  prepared  bv  G  Hewie 
Desmond.  Arch..  15  Beacon  St..  for  the  constrctioh  of  a  hotel 
at   Tremont   and   Mason    St.      The    estimated    cost    is    $1,300,000. 

+Boston,  Mass. — The  contract  for  the  construction  of  the 
St.  Matthews  Church  on  Stanton  St..  has  been  awarded  to 
McGAHET  &  O'CONNOR.  318  Washington  St.  Charles  R. 
Greco,  S  Beacon  St..  is  Arch. 

+Boston,  Mass. — The  contract  for  the  construction  of  the 
Dawes  Memorial  Lodging  House  for  men  has  been  awarded  to 


HORTON  &  HEMENWAY,  683  Atlantic  Ave.  The  estimated 
cost  is  $100,000.  Brown  &  Walcott,  19  South  La  Salle  St., 
Chicago,  111.,  is  Arch. 

•fUoHton,  Mass. — John  A.  Keliher,  Chn.  of  State  House 
Com..  505  State  House,  has  awarded  the  contract  for  the 
construction  of  an  addition  to  the  state  house  to  WILLIAM 
CRANE,  at  $304,750.  Other  bids  were:  McGahev  &  O'Connor, 
$307,234;  Norcross  Bros.  Co.,  $308,500;  George  B.  Long,  $313,- 
707;  Conners  Bros.  Co.,  $321,251;  Casper  Hanger  Construction 
Co..  $329,000;  Cunningham  Construction,  $332,480;  Marr  Bros. 
&  Stewart.  $329,981;  Leighton  Mitchell.  $321,736;  G.  B.  H. 
Macombcj-  Co.,  $337,900;  P.  O'Hearn,  $397,318;  W.  A.  &  H.  A. 
Root,  Inc.,  $319,440;  Whiton  &  Haynes  Co.,  $329,621.  Noted 
July  8. 

+  Caml>ri<lKe,  Mass, — The  contract  for  the  construction  of  a 
six-story,  75xl22-ft.  apartment  house  on  Massachusetts  Ave. 
has  been  awarded  to  J.  B.  BYRNE.  INC.,  162  Sydney  St.  The 
estimated  co.st  is  $160,000.  Henry  Mears,  6  Beacon  St.,  Boston, 
Mass.,   is  Arch. 

Medford,  Mass. — F.  W.  Norris  will  build  a  three-story, 
70x245-ft.  brick  block  on  Forest  St.  Charles  R.  Greco,  8  Bea- 
con St.,  Boston,   Mass.,   is  Arch. 

Mllford,  Mass. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  two-story,  S2xll0-ft.  brick  school  to  cost  $75,000. 
Collin  &  Phillips  is  Arch. 

PIttslield,  Mass. — Mrs.  Frederick  S.  Soolidge  has  donated 
to  the  city  $100,000  for  the  construction  of  a  tuberculosis  hos- 
pital as  a  memorial  to  her  husband. 

Worcester,  Mass. — George  H.  Clemens.  Arch..  Walker  Bldg., 
has  prepared  plans  for  the  construction  of  a  police  station  on 
Waldo  St.  George  C.  Halcott.  Room  35.  City  Hall,  is  Supt. 
of  Pub.  Bldgs. 

Burrillville,  R.  I (Harrisville  post   office) — The   state  will 

build  a  tuberculosis  hospital  to  cost  about  $120,000.  Gilbert 
P.  Parker,  State  House,  Providence,  R.  I.,  is  Secv.  of  Bd.  of 
Control  and  Supply.  Walter  F.  Fontaine,  285  Main  St.,  Woon- 
socket.  R.  I.,  is  Arch. 

+Pruvidence,  R.  I. — The  P.  J.  TROTTER  BUILDING  CO., 
East  Providence,  R.  I.,  has  been  awarded  the  contract  for  the 
construction  of  a  brick  and  granite  church  for  St.  Charles 
congregation  on  Lester  St.  The  estimated  cost  is  $75,000. 
W.  F.  Fontaine.  Woonsocket.  R.  1.,  is  Arch.     Noted  June  24. 

Providence,  R.  I. — Bids  will  be  received  about  Sept.  1  for 
the  construction  of  a  two-storv  brick  grammar  school  on 
Charles  St.  The  estimated  cost  is  $150,000.  William  R.  Wal- 
ker &  Son.   17  Cusotm  House  St..  is  Arch.     Noted  June  24. 

Little  Falls,  N,  Y. — Bids  will  be  received  until  S  p.m..  Aug. 
31.  for  the  construction  of  a  municipal  building  at  Little  Falls. 
The  estimated  cost  is  $100,000.  M.  A.  Leahy  is  City  Clk.  and 
William  N.  Smith.  101  Park  Ave.,  New  York,  is  Arch.  Noted 
May   27  and  June   24. 

Xew  York,  IV.  Y. —  (Borough  of  Brooklyn)  —  (Official) — N. 
Serracino,  Arch.,  1170  Broadway,  New  York,  is  preparing  plans 
foi"  the  construction  of  a  hotel  and  restaurant  at  Ocean  Park- 
way and  Neptune  Ave.,  Brighton  Beach,  for  Felix  Miserocchi, 
29   West  27th   St.,  New  York. 

Xov  York,  N.  Y. —  (Borough  of  Brooklyn) — Lewis  F.  Pilcher, 
State  Arch.,  Capitol,  Albany,  is  preparing  plans  for  the  con- 
struction of  an  addition  to  the  patients'  building  at  the  Long 
Island  State  Hospital.     The  estimated  cost  will  be  $400,000. 

New  York,  >'.  Y. —  (Borough  of  Manhattan) — Herbert  Lucas, 
Arch..  340  Madison  Ave.,  is  preparing  plans  for  the  construc- 
tion of  an  apartment  house  at  Fifth  Ave.  and  63rd  St.  on  the 
site  of  the  Progress  Club.     The  estimated  cost   is  $2,500,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Work  will 
soon  be  started  on  the  construction  of  a  12-story  apartment 
house  at  SOth  St.  and  West  End  Ave.  for  J.  C.  Maver  and 
M.   G.   Mayer.      The  estimated  cost  is   $250,000.      Noted   Feb.    11. 

Asbury  Park,  N,  J. — The  Directors  of  the  Seacoast  National 
Bank  plan  to  construct  an  auditorium.  Estimated  cost.  $300.- 
000.  James  M.  Ralston  is  Pres.  of  the  bank  and  F.  H.  Dodge. 
Allenhurst.    is    Arch. 

Kast  Orange.  N.  J. — Bids  will  be  received  until  8:30  p.m.. 
Aug.  9,  by  Warren  A.  Clapp.  Secy.,  Bd.  of  Education,  Winans 
St.,  for  alterations  to  the  Eastern  School.  Guilbert  &  Betelle, 
665   Broad  St.,   Newark,   is  Arch. 

Kearney,  N.  J. — The  Common  Council  has  arranged  for  an 
ordinance  authorizing  the  issuing  of  $73,000  in  bonds.  The 
proceeds  will  be  used  for  improvements  to  schools  in  Kearney. 

Newark,  N.  J. — The  Market  &  Beaver  Realty  Co.  will  re- 
build the  Newark  Theater,  193  Market  St.  The  cost  Is  esti- 
mated at  $750,000. 

Paterson,  N.  J. — The  Board  of  Estimate  of  the  Board  of 
Education  will  construct  a  new  school  in  the  Riverside  Sec- 
tion instead  of  an  addition  to  Public  School  No.  10  as  pre- 
viouslv  mentioned.  The  estimated  cost  is  $125,000.  Noted 
July  1. 

+Perth  Aniboy,  N.  J.— HANS  GREISON  &  SONS.  223  Jef- 
ferson St..  Perth  Amboy.  has  been  awarded  the  contract  for 
the  construction  of  Public  School  No.  9.     Noted  Apr.  15  and  22. 

Secancns,  N.  J. — An  election  will  be  held  Aug.  11  to  vote 
on  the  question  of  isuing  $40,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  an  addition  to  Public  School 
No.    1. 

+E:iizabcthtown,  Penn. — (Official) — The  contract  for  the 
construction  of  a  three-storv  hospital  for  the  Philadelphia 
Free  Masons  has  been  awarded  to  the  POMEROY  CONSTRUC- 
TION CO..  1609  Ranstead  St..  Philadelphia,  at  $44,000.  Guy 
King  &  Co.,  1513  Walnut  St.,  Philadelphia,  is  Arch.  Noted 
June  3  and  July  8. 

+Harrisbnre,  Penn. — JOHN  F.  BARNHART.  1727  North 
Third  St..  Harrisburg.  at  $63,778.  has  been  awarded  the  contract 
for  the  construction  of  a  school  at  Fifth  and  Mahontongo  St. 
Noted  June  24. 

Harrisburp,  Penn. — Bids  will  be  received  until  2  p.m..  Aug. 
10.  by  the  State  Board  of  Commissioners  of  Public  Grounds 
and  Buildings.  Harrisburg.  for  the  completion  of  a  new  fire- 
proof main  building  (the  first  floor  and  basement  having  been 
(Continued    on   page    107) 
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RAPID  TRANSIT  SYSTEM — >'E\V  VOKK,  \.  Y. 
Section    Xo.  3 — Route  Xos.  4  and   3« 


+Bids  were  received  July  27  by  the  Public  Service  Com- 
mission for  the  construction  of  Section  No.  3,  Route  Nos.  4 
and  36,  a  part  of  the  Broadway  Subway  from  (A)  HOL- 
BROOK.   CABOT   &    ROLLINS   CORPORATION    (awarded    con- 


tract), (B)  Oscar  Daniels  Co..  (E)  MacArthur  Bros,  Co.,  (F) 
Underpinning  &  Foundation  Co.,  (G)  Degnon  Contracting  Co., 
(H)  T.  A.  Gillespie  Co..  (I)  Rapid  Transit  Subway  Construc- 
tion  Co.      The   item   bids  were  as  follows: 


107.400  ru.yd.  earth  excavuiioii  above  mean  high  water.  .  .  . 
3570  cu.yd.  earth  excavation  for  sewers,  pipes,  etc 

Rock  Excavation 
195,400  cu.vd.  station  210  4-60  to  219 -|- 75  and  223^-00 

243-l-SO 

26.300  cu  yd.  station  219  -f  75  to  223  H-OO 

9600  cu.yd.  rock  excavation  for  sewere,  pipes,  etc .  . 

Underpinning  Buildings 

1785  hn.ft.  less  than  seven  stories 

915  lin.ft.  from  seven  to  twelve  stories,  inclusive. . . 

100  lin.ft.  over  twelve  stories 

1025  lin.ft.  maintaining,  protecting,  etc.,  buildings. 

Maintaining  Knickerbocker  Hotel  (lump  sum) 

Maintaining  Times  Building  (lump  sum) 

Maintaining  I.ongacre  Building  (lump  sum) 

Maintaining  Comfort  Station  (lump  sum) 
4000  cu.yd.  tunnel  excavation  for  sewers. 

44,300  cu.vd.  concrete  masonr>' 

5600  cu.yd.  protective  concrete 

3200  cu.yd.  rubble  stone  masonrj 

.50  cu.yd.  dr\'  stone  ma.sonry 

110  cu.yd.  brick  masonr>' 

Placing  column  C-27  (lump  sum)  . 
50  cu.yd.  hollow  terra-cotta  masonr\ 
4000  bbl.  grout  of  Portland  cement 
500  sq.yd.  resurfacing  concrete.  .  . 

100  lin.ft.  timber  piles 

2  M  ft.  b.m.  timber  foundations  . 
50  cu.yd.  broken  stone  or  gravel. . 
13,000  ?q.yd.  waterproofing,  1  ply 
100  sq.yd.  waterproofing,  2  ply. . 
27,300  sq.yd.  waterproofing.  3  ply 
100  sq.yd.' waterproofing,  4  ply. . 
100  sq.yd.  waterproofing,  5  ply. . 
600  sq.yd.  waterproofing,  6  ply. . 
100  sq.yd.  waterproofing,  dry  ply. , 
1800  cu.yd.  brick  in  asphalt  mastir 

100  lin.ft.  12-in.  \'itrified  pipe 

100  lin.ft.  10-in.  vitrified  pipe 

3800  lin.ft.  8-in.  vitrified  pipe 

100  lin.ft.  6-in.  vitrified  pipe 

100  lin.ft.  4-in.  vitrified  pipe 

100  lin.ft.  6-in.  c.i.  pipe 

4000  Un.ft.  4-in.  c.i.  pipe 

100  Un.ft.  10-in.  c.i.  pipe 

50  Un.ft.  3-in.  c.i.  pipe,  extra  hea\*y,  specials 

100  Un.ft.  4-in.  c.i.  pipe,  extra  heavy,  specials 

150  Un.ft.  6-in.  c.i.  pipe,  extra  heavy,  specials 

50  Un.ft.  S-in.  c.i.  pipe,  extra  heavy,  specials 

229.200  duct  ft.  tunnel  ducts 

Riveted  steel 
2630  ton  Station  210+60  to  2194-75  and  223 -fOO  to  243-1-80 

470  ton  Station  219-1- 75  to  223-)-00 

75  ton  cutting  removal  and  disposal,  old  steel 

Steel  beams  and  shapes 
2740  ton  Station  210+60  to  219+75  and  223+00  to  243+80 
470  ton  Station  219+75  to  223+00 
1000  hole  drilling  holes  in  steel   . 

120  ton  steel  rods  and  bars 

30  ton  miscellaneous  iron  castings 
2  ton  miscellaneous  iron  furnishinjri^ 

1000  lb.  special  wire  forms 

5200  lin.ft.  IJ-in.  oak  or  ash  handmil 

10.000  sq.ft.  steel  gratings 

4300  sq.ft    vault  Ughts 

6300  sq.yd.  street  surface  restored  within  ciu-bs. . . . 

24.000  sq.yd.  street  surface,  asphalt 

850  sq.yd.  street  surface,  granite  block 

100  Un.ft.  street  surface.  New  Blue  Street  curb. . 

100  hn.ft.  street  surfacr,  8-in.  granite  curb 

7150  Un.ft.  w.i.  electnc  conduit,  J  in 

800  lin.ft.  w.i.  electric  conduit,  l|  in 

450  hn.ft.  w.i.  electnc  conduit,  2  in 
6800  Un.ft.  w.i.  electric  conduit,  1  in 

980  c.i.  outlet  boxes 

12  C.I.  pull  boxes 

450  Un.ft.  extra  heavy  c.i.  pipe  and  httmgs,  ti  m. 
150  Un.ft.  extra  heavy  c.i.  pipe  and  fittings,  3  in.  . 

375  lin.ft.  12-in.  vitrified  pipe  sewer 

1720  Un.ft.  15-in.  vitrified  pipe  sewer 
100  lin.ft.  18-in.  vitrified  pipe  sew.-r 
100  lin.ft.  a4-in.  vitrified  pipe  sewn 
12  ton  c.i.  sewer  pipe,  straight. . . 

4  ton  c.i.  sewer  pipe,  special 

1800  lin.ft.  egg-shaped  sewer,  brick  ur  cuinri-u-,  o  ii.,  t,  m.,  x 


2  ft..  4  i 


1440  hn.ft.  egg-shaped  sewer,  brick  or  concrete,  4  ft..  0  in.  x 
2  ft.  8  in 

25  lin.ft.  egg-shaped  sewer,  brick  or  concrete,  5  ft.,  0  in.,  x  3  ft., 
4  in 

60  Un.ft.  circular  sewer,  brick  or  concrete  or  reinforced  con- 
crete. 3  ft..  6  in 

220  Un.ft.  circular  sewer,  brick  or  concrete  or  reinforced  con- 
crete, 4  ft.,  0  in 

1 100  lin.ft.  circular  sewer,  brick  or  concrete  or  reinforced  con- 
crete, 4  ft..  9  in 

70  hn.ft.  circular  sewer,  brick  concrete  or  reinforced  concrete, 
5ft., 6in 

7120  lin.ft.  street  surface  railroad,  underground  trolley. 

.<5upport,etc  ,  M.B.  R.T.  R.R  flump  sum).. 

830  lin.ft.  6-in.  water  pipe 

100  Un.ft.  10-in.  waU-r  pip^ 

650  lin.ft.  12-in.  water  pip 

100  Un.ft.  16-in.  water  pip*- 

1000  Un.ft.  20-in.  water  pipt . 

200  Un.ft.  48-in.  water  pipe 

50  service  connections,  water. . . . 

100  lin  ft    3-in    pas  pipe 

870  lin  ft    4-in    i'^  nirM- 
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2  00 

3  30 

2  00 

2  50 

2  00 

3  00 

1.00 

4  00 

1.00 

1  00 

1  50 

2  00 

90 

1  50 

1  30 

1.00 

2.00 

1  50 

1  50 

2  50 

2.00 

1  20 

3  00 

1.75 

2.00 

2.50 

2.00 
1  50 
3  00 
3  00 

3  00 

4  70 
40  00 
SO  00 

4   50 


1  00 

1,00 

1  00 

2  00 

73 

70 

1.00 

2  00 

2  00 

2  00 

2  00 

6  00 

.70 

5  00 

2  00 

1,75 

1  .50 

2  00 

1  50 

.90 

2  00 

1,50 

1,00 

90 

.90 

1.00 

40 

1.00 

2  00 

3  00 

3  00 

3  50 

4  00 

1  10 

4  50 

3  00 

3  30 

3  50 

4.40 

4  ,50 

1  50 

5  00 

3  .50 

4  00 

4  00 

5  25 

5.00 

2  00 

6  00 

5  00 

4  .30 

4  SO 

7  00 

5.50 

3.00 

7  00 

60  00 

70  00 

43.00 

58  00 

60.00 

45  00 

50  00 

100  00 

SO  00 

75  00 

110  00 

80  00 

65  00 

80  00 

10  00  11 

20  00  12 

103,000  00  200,000 


3  00 

4  35 
16  00 


00  20  00  10  00  10.50  25  00  12  00  10  00 

00  20  00  17  00  7  00  3  00  12.00  6  00 

00    25,000  00  201,000  00  125,000.00    50,000  00    73,000  00  214.000  00    50,000  00 


1  00 
1.25 
3  00 
3.50 
4.00 
5  00 
20.00 
.80 
1  00 


.80 

1.40 

1.60 

2  00 

2  50 

6  00 

12  00 

.60 

.73 


2  50 
8  00 
20  00 


1  25 
1  50 
2.00 
3  00 
4,00 
12  00 
20.00 
7c 
1.00 


August  5,  I'Jlo 
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RAPID    TRANSIT    SYSTEM,    NEW    YORK — (Continued) 


2400  Hn.ft.  6-in.  gas  pipe. 
800  lin.ft.  S-in.  gas  pipo. . 
390Iin.ft.  in-in.  g.ispip,-. 

500  lin  fl  l?-in  tM-  l'i|"- 
100  lin  II  li.  ill  ■■  I,  |,i|,. 
S.W  lui  It  -'11  in  v,i„  pip.' 
100  hii  II  III  111  i-:i-.  pij"' 
m\M  liii  n  s  II,  «  I  1-1  |. 
100  hli  n  II.  Ill  >v  I  In  p 
100  liii  11  -'11  III  u  1  1.1  [. 
150  hi.  II  Jl-iii  «  1  1.1  p 
200  liii  11  li.  Ill  u  1  1.1  p 
30O  111.  II  -'"-111  11  1  1.1  I. 
2.">0  liii  11    ^  111    11   1    1.1    p  1- 


500  lin, it.  i.al>le  suspension,  Ui-ni.  pipes  and  over.. 
200  lin.ft.  cable  suspension  for  Iti-in.  pipes  and  less 


100  liti.ft.. 
100  lin.ft. 
100  lin  fl 
370  liii  11 
100  hii  II 
SOservlo- 
105  ton  n. 
100  liu.ft. 
100  lin.ft. 
100  liu.ft. 
100  lin.ft. 
100  lin.ft. 
45  ton  ne 
100  lb.  ne 
200  lin.ft. 
6B0  lin.ft.  12-i 


,  gas  pipe. 
,  gas  pipe . . 
gas  pipe . . 
i  gas  pipe. 
I.  gas  pipe. 


1.  hub  and  spigot  straight  pipe. 

standard  weight  w.i.  gas  pipe, 
ight  w.i.  gas  pipe, 
ii;ht  w.i.  gas  pipr. 


standard 
standard 
standard 
standard  WfiL-l 
hub  and  spi^'..i 
i.  fittings  for  t.M 
high  pressure  \ 
1.  high  pressure 
100  lin.ft.  16-in.  high  pressure 
740  lin.ft.  24-in.  highb: 


25  ton  new 
20  ton  new  i 
100  lin.ft.  6- 
50  lin.ft.  6-ii 
100  lin.ft.  8- 
20  lin.ft.  S-i 
30  lin.ft.  8- 


hub  and  spigot  straight  high  pressure  water  pipe 
hub  and  spigot  special  high  pressure  water  pipe 
air  pipe  in  place 

iir  pine 


lail  tube,  in  place 

mail  tube,  new,  straight 

mail  tube,  new,  special 

23,000  duct.  ft.  electric  ducts  and  conduits.  .  .  . 
6000  lin.ft.  w.i.  pipe  electric  ducts  and  conduit,  21  ii 
40.000  lin.ft.  W.I.  pipe  electric  ducts  and  conduit,  3  i 
400  .in. ft.  w.i.  pipe  electric  ducts  and  conduit.  3j  in 
100  lin.ft.  w.i.  pipe  electric  ducts  and  conduit,  4  in. 
100  lin.ft.  w.i.  pipe  electric  ducts  and  conduit,  4J  in 

100  lin.ft.  w.i.  pipe  electric  ducts,  2  in.  Edison 

200  lin.ft.  w.i.  pipe  electric  ducts.  2 J  in.  Edison 

300  lin.ft.  w.i.  pipe  electric  ducts,  3  in.  Edison 

100  lin.ft.  w.i.  pipe  electric  ducts,  IJ  in.  Edison 

200  hn.ft.  W.I.  pipe  electric  ducts,  2  i 


2 .  00 
2.75 
3  50 
4.35 
9.00 

3 .  .50 
9.00 

10  00 
12.00 
9.00 
10  00 
4.00 
2 .  00 
7.  SO 
7  50 
2.00 


0  00 

15  00 

30.00 

.75 

1.00 

1.25 

1.50 

2  00 

60.00 

.10 

1.95 

3.50 

6.35 

10.00 

30.00 

75.00 

.30 

1.00 


.00 

1.00 
1.00 
1.50 

2  00 
3.50 
3 .  ,50 
5.00 
6  00 
7.00 
5.00 
0  00 

3  00 
5 .  00 


3.00 

4  00 

25  00 

30.00 

.75 

1.25 

2.. 50 

3.00 

4.00 

65.00 

.20 

1.00 

1.50 

2.00 

3  00 

40.00 

60.00 

1.00 

l..i0 

1 .  50 

2, 50 


1.50 
1.60 
1,80 
2 ,  50 
5.00 
5.00 
7.00 
6.00 
10.00 
12.00 
15.00 
10  (K) 
15  00 
7.00 
8.00 
8  00 
8.00 
1.00 
1.50 
1.60 
1.80 
2  .50 
25  00 
50  00 


.25 

2.00 

3.00 

4.00 

5  00 

50.00 

100.00 

2.00 

2.00 

3.00 

8.00 

10.00 

1.00 

.50 

.60 


1.50 
1.75 
2.00 
2, 50 
3.00 
4.00 
0.00 
3  00 
8.00 
10.00 
13  00 
9  00 
11.00 
3  00 
4 .  00 
2.00 
2.00 
1.00 
1.50 
2.00 
2. 50 
3.00 
15.00 
60  00 
.80 
1.00 
1  25 
2.25 
2.75 
75.00 
.50 
2.50 
3.00 
3.50 
4.50 
50.00 
70.00 
1.50 
1.00 
4.00 
0.00 
12.00 
.10 


1.00 
1  .30 
1 .  50 
1.80 
2.40 
3.(M) 
4 .  .30 
3.(X) 
3  50 
4 .  .50 
6  00 

5  00 

6  00 
3.00 
3  00 
6  00 
5.00 
1.00 
1  20 
1.50 
1.70 
2.50 

12.00 

35.00 

.75 

1.00 

1 .  25 

1.70 

1.90 

70.00 

.08 

1.60 


.90 
1.15 
1.45 
2.20 
5  00 
7.00 
10  00 
15  (K) 
7.00 
10  00 
5.00 
4.00 
4  00 
4  00 
1.00 

1 .  .50 

2  00 

2 .  .50 

3  00 
25.00 
58.00 

1.00 
1.50 
2.00 
2.50 
3.00 
110.00 
.20 
6.00 
9.00 
12.00 
18.00 
.58.00 
110.00 
2.50 
3.00 
3.00 
4.00 


I  lin.  ft.  service  connections,  electric . 
Extended  totals 


G 

1.25 

1  .50 
1,75 
2.00 
2.20 

2  50 
3.00 
4.00 
5 .  00 


5 .  00 
6  00 
4,00 
2,00 
2,00 
2,00 
1  (K) 

1  .50 
2,00 

2  25 
2,50 

25,00 
40,00 

1  00 
1,50 

2  00 
2.26 
2  50 

60.00 

.15 

2  00 


5.00 
40  00 
60.00 
1  00 
1.00 
3.00 
3.00 
5.00 
1  00 
1  00 
1.00 
1  00 
1 .  00 
1.00 
1  00 
1  00 
1  00 
1.00 
1.00 
25.00 


II 

1.50 
1.75 
2.00 

2  SO 

3  .50 

5  00 

6  00 

2  50 
5,00 

7  50 
9  00 
5  00 
7  00 
2,75 
5,00 

4  00 
3,00 
1,00 
1,50 
2,00 

3  00 
3  50 

25  00 
35  00 


3  00 
3  .50 
60.00 
.10 
2.50 

3  00 
3.70 

4  .50 
40  00 
40.00 

1.00 
1.00 
20.00 
20  00 
20.00 
.30 


I 

1.25 
1.50 
1.75 
2.00 
2.25 
3.00 
5.00 
5  00 
8.00 
12  00 
15.00 
12.00 
16.00 
8.00 
5.00 

5  00 
3.00 
1.25 
1.50 
2.00 
2.25 
2.50 

20.00 
45.00 
1.25 
1.50 
2.00 

2  50 
3.00 

80.00 
.20 

3  00 
4, 50 

6  00 
8  00 

.50,00 
80 ,  00 
3  00 
5,00 
5  00 
10,00 
20.00 


.30 


.  ..   $3,740,913  $3,755,118  $3,814,808  $3,953,416  $3,958,975  $3,987,371  $4,166,934  $4,231,474  $4,444,118 
STATE    HIGHVVAYS-CALIPORNI.V 


Bids  were  received  July  19  by  the  State  Highway  Commis- 
sion, Sacramento.  Calif.,  for  constructing  highways  in  Los 
Angeles,  Santa  Clara  and  Alameda  Counties,  from  (A)  Hoiner 
R.  Kennedy  and  Frank  Williams.  Los  Angeles;  (B)  Peter  L. 
Ferry.  Tropico:  (C)  Andrew  Holloway,  Pasadena;  (D)  White  & 
Gaskill,  Long  Beach;  (E)  Leigh  G.  Garnsey,  Los  Angeles;  (F) 
Tryon  &  Brain.  Los  Angeles;  (G)  C.  T.  Solato  and  H.  A.  Taylor. 
Los  Angeles;  (H)  Rogers  Bros.  Co..  Los  Angeles;  (I)  M.  R. 
Co..  Los  Angeles;  (J)  Fred  Hoffman,  Long  Beach;  (K)  Pal- 
mer &  McBrvde,  San  Francisco;  (L)  Bates  Borland  &  Aver, 
Oakland;  (M)  Highway  Paving  &  Construction  Co.,  San 
Francisco;   (N)  C.  H.  &  A.  W.  Gorrill.  San  Francisco;    (O)  John 


W.  McDonald,  Jr..  San  Jose;  (P)  Marin  Rock  Co..  San  Anselmo; 
(Q)  Commary  Peterson  Co.,  San  Francisco;  (R)  Ransome  & 
Crummy  Co.,  Oakland;  (S)  Peterson  &  Brier,  San  Francisco; 
(T)  Tieslau  Bros.,  San  Francisco;  (U)  Raisch  Improvement 
Co.,  San  Francisco;  (V)  Blanchard-Brown  Co.,  San  Francisco; 
IW)  M.  Blumenkranz,  Davis;  (W-1)  Spring  Construction  Co.. 
Berkeley;  (X)  H.  G.  Vaughn  Construction  Co.,  San  Francisco; 
(X-1)  Parrott  Bros..  Co.,  Salt  Lake  City.  Utah;  (Y)  P.  H. 
Hoare.  Oakland;  (Y-1)  W.  B.  Hunt  &  Sons,  Alameda;  (Z)  W. 
J.  Schmidt,  Berkeley;  (Z-1)  Engineer's  Estimate.  The  Item 
bids   \vere  as   follows: 


Los  Angeles  County 

21,570  cu.yd.  excavation,  unclassified 

26  Im.ft.  12-in.  corrugated  iron  pipe 

516  lin.ft.  18-in.  corrugated  iron  pipe 

402  lin.ft.  24-in.  corrugated  iron  pipe 

485  cu.yd.  concrete.  Class  B,  for  culverts  and  i 
4800  cu.yd.  concrete.  Class  B,  for  pavement. . . 

3612  lin.ft.  guard  rail 

72  monuments 

Extended  totals 


$0.60 
1.00 
1.50 
2.00 

11.00 
4.50 
1.00 
1  00 


D  E  F 

$1,00  $0,70  $0  70 

,  75  40  .50 

1 .  00  .  (JO  .  70 

1.00  .75  .85 

15.00  16.47  10.00 


1.00 
1.50 
2.00 
14  00 


H 

SO.  72 
1.00 
1.00 
1.00 

10.00 

5.80 

.40 


(Z-1) 


$57,328    $45,165    $34,583    $56,635    $46,130    $43,758    $48,451    $50,753    $49,841    $51,090    $38,576 


Santa  Clara  County 

14,500  cu.yd.  excavation,  unclassified 

72  lin.ft.  12-in.  corrugated  iron  pipe. . . 

230  lin.ft.  18-in.  corrugated  iron  pipe 

38  lin.ft.  24-in.  corrugated  iron  pipe 

100  cu.yd.  concrete.  Class  B,  for  culverts  and 

monuments 

12,380  cu.yd.  concrete.  Class  B.  for  pavement 

800  lin.ft.  guard  rail 

79  monuments 


$0.70       $3.30 


Q 
$0.60 


9.50        10.00 


1.00 
10.00 


$0  90  $0.84  $0.90 

.iO  65  .50 

75  .84  .72 

1   00  1   00  .97 

11.00  8  00  11.25 


(Z-1) 
$0.75 


Extended  totals $58,617    $50,326    $45,695    $48,724    $90,305    $44,135    $46,710    $48,600    $51,929    $59,403    $45,884    $54,882    $53,161 


Alameda  County 
13,800  cu.yd.  excavation. 


(W-1) 


28(K)  cu.yd.  burrow  excavat 
300  lin.ft.  12-in.  corrugated 
140  lin.ft.  15-in.  corrugated 
290  Un.ft.  IS-in.  corrugated 
110  lin.ft.  21-in.  corrugated  : 

36  lin.ft.  24-in.  corrugated  ir 
100  lin.ft.  30-in.  corrugated 
215  cu.yd.  concrete,  C^lass  B,  for 

verts  and  monuments 

710O  cu.yd.   concrete.   Class  B, 

pavement 

10.500  cu.yd.  guard  rail 

37  monuments 


$0  75  $0.90  $0.60 


(Y-1)    Z   (Z-1) 
$0.60  $0.70  $0.60 


1  pipe 
ipipe 
ipipe 
1  pipe 
pipe 
pipe 


.90 
1  00 


1.00 
1.00 
1.50 
1.50 


.90 


.85 


1 . 25       1  00 


15.00  10  00  9.50 

3.35  3.40  3.68 

30  .35  30 

1.00  1.00  1.50 


9. 50 

3.15 
.35 
1.50 


12.50 

3  30 
.40 
1.00 


12.00     11  00 


1.35  .90 

1 1  SO  10  50 

3  73  3.55 

L  80  1 !  00 


.75 
1.00 
1.25 
1.50 
2.00 
2.50 


10.00 

2.79 

.29 

1.50 


1.00 
1.25 

10  00 

3  00 

30 

1.50 


10  00 
3  15 


9.50 
3.35 


8  00 
3.25 


Extended  totals. 


.  $42,884  $44,520  $42,222  $39,748  $42,589  $41,815  $46,542  $43,284  $43,581  $35,884  $34,485  $37,857  $43,471  $39,230  $41,138  $44,047 


106 


ENGINEERING     NEWS 


Vol.  74,  No.  6 


Bids  were  received  July  27  by  the  Public  Service  Commis- 
sion for  the  construction  of  Section  No.  3,  Route  No.  12  of 
the  Eastern  Parkway  Subwav  from  (A)  Rodgers  &  Hag^  rty. 
Inc.,  (B)  Charles  Cooper,  (C)  T.  A.  Gillespie  Co..  (D)  Dock 
Contractor   Co.,    (E)    A.    L.    Guidone    &    Son,    Inc.,    (F)    Battery 


Engineering  &  Construction  Co.  and  Frazer  &  Burchenall. 
Inc.,  (G)  Mason  &  Hanger  Co.,  (H)  Connex  Engineering-  iV- 
Construction  Co.,  (I)  Joseph  E.  Gaffney,  (J)  W.  H.  Gahagan. 
Inc.,  (K)  Degnon  Construction  Co.,  (L)  John  J.  Creem.  Tht- 
item    bids    were    as   follows: 


471,800  cu.yd.  earth  excavation  above  mean  high  water 

9100  cu.yd.  earth  excavation  above  and  below  mean  high  water  sewers. 

146  maintaininK,  protecting  and  preserving  trees  (per  tree) 

21   replacinE  trees,   (per  tree) 

77,500  cu.yd.  concrete  masonry 

3450  cu.ycf.  concrete  masonry  for  reinforced  concrete  El.  R 

2530  sq.yd.  tooling  concrete  surface  of  R.  concrete  on  El.  R .    , 
4600  cu.yd.  protective  concrete  masonry  outside  of  water  proofing 

20  cu.yd.  rubble  stone 

20  cu.yd.  dry  rubble 

35  cu.yd.  brick  masonry 

3  cu.yd.  vitri6ed  brick  masonry 

50  cu.yd.  hollow  terra  cotta  brick  or  tile  masonry 

1000  grout  of  Portland  cement 

1000  lin.ft.  timber  piles 

2  Si  ft.  b.m.  timber  foundations.  

20  cu.yd.  broken  stone  or  gravel .  .  

70(X)  sci.yd.  waterproo6ng,  1  ply.  . 
100  scj.yd.  waterproofing,  2  ply 
33,000  sq.yd.  waterproofing,  3  ply 
100  sq.yd,  waterproofing,  4  ply,  .  . 

100  sq.yd-  waterproofing,  5  ply 

200  sq.yd.  waterproofing,  6  ply 

100  sq.yd.  waterproofing,  dry  ply 

840  cu.yd.  brick  laid  in  asphalt  mastic    . 
50  lin.ft.   12-in.  vitrified  drain  pipe 

50  lin.ft.  10-in.  vitrified  drain  pipe 

50  lin.ft.  8-in.  vitrified  drain  pipe 

50  lin.ft.  6-in.  vitrified  drain  pipe.  . 
380  Im.ft.  4-in.  vitrified  drain  pipe 
50  lin.ft.  6-in.  c.i.  drain  pipe-  .  .  . 
50  lin.ft.  4-in.  c.i.  drain  pipe.  ... 
50  lin.ft.  10-in.  c.i.  drain  pipe.  .  . 

50  lin.ft.  3-in.  c.i.  pipes  and  fittings  (extra  heavy) 

1950  lin.ft.  4-in.  c.i.  pipes  and  fittings  (extra  heavy) 

150  lin.ft.  6-in.  c.i.  pipes  and  fittinps  (extra  heavy) 

150  lin.ft.  8-in.  c.i.  pipes  and  fittings  (extra  heavy) 

354,600  duct  ft.  tunnel  ducts 

92,200  duct  ft.  railroad  ducts ,  .  ,  . 

5550  ton  riveted  steel 

6100  ton  steel  beams  and  shapes. 

950  ton  steel  rods  and  bars 

40  ton  miscellaneous  iron  castings 

1  ton  miscellaneous  iron  furnishings 

200  special  wire  forms 

14,200  Un.ft.  li-in.  seasoned  oak  or  ash  hand  rail 

310  lin.ft.  li-in.  galvanized  iron  pipe  railings 

8300  sq.ft.  steel  gratings  for  ventilation,  including  frames 

890  sq.ft.  vault  fights 

40  sq.yd.  sidewalk  restored,  including  curbs.  - 

50  sq.yd.  roadway  restored  (macadam) 

1955  sq.yd.  roadway  restored  (asphalt) 

6660  sq.yd.  roadway  restored  (granite  block)  ... 
180  sq.yd.  roadway  restored  (Belgian  block)  .  . 

540  sq.yd.  roadway  restored  (asphalt  block) 

100  lin.ft.  new  Bluestone  curb 

100  hn.ft.  new  8-in  granite 

50  sq.yd.  roadway  restored  (brick  pavement)      ... 

25,000  sq.yd.  roadway  restored  macadam  and  asphalt  bouml 

1690  sq.yd.  park  surface  restored 

4600  lin.ft.  I'in.  w.i.  electric  conduits 

625  lin.ft.  l}-in.  w.i.  electric  conduits.  .  . 

675  lin.ft.  2-in.  w.i.  electric  conduits 

6075  hn.ft.  1-in.  w.i.  electric  conduits.  .  . 

700  c.i.  outlet  boxes 

12  c.i.  pull  boxes 

ft.  6-in.  c.i.  pipes  and  fittings  (extra  heavy)  in  stations 

.ft.  3-in.  c.i.  pipes  and  fittings  (extra  heavy)  in  stations 

ft.  12-in.  vitrified  sewer  pipe 

ft.  IS-in.  vitrified  sewer  pipe 

pipe 


160  !i 
125  li 
100  1 
100  1 
540  lin.ft.  24 


vitrified  i 


r  brick  or  concrete 


2840  lin.ft.  12 
100  Un.ft.  30-i 
450  lin.ft.  6-in 
2435  lin.ft.  12- 
300  lin.ft.  12-i 
150  lin.ft.  24-i 
390  lin.ft.  6-in 


11  ton  c.i.  straight  £ 

5  ton  c.i.  special  sewer  pipe 

1030  lin.ft.  3ft.,  6  in.  X  2  ft..  4  in.  egg-shaped  £ 

780  lin.ft.  4  ft.,  6  in.  circular  sewer 

400  lin.ft.  electric  overhead  trolley 

100  lin.ft.  (>-in.  water  pipe 

550  lin.ft.  8-in.  water  pipe 

100  lin.ft.  36-in.  water  pipe 

10  service  connection  for  water  pipes  (all  sizt-^i 

100  lin.ft.  4-in.  gas  pipe 

700  lin.ft.  (>-in.  gas  pipe 

150  lin.ft.  8-in.  gas  pipe 

n.  gas  pipe 

.  gas  pipe 

w.i.  by  passing  pipe  upon  or  below  street  service. 

1.  w.i.  by  passing  pipe  upon  or  below  street  service 

.  w.i.  by  passing  pipe  on  trestle 

.  w.i.  by  passing  pipe  on  trestle 

w.i.  by  passing  pipe  on  trestle.  ... 

600  lin.ft.  trestle  to  support  by  passing  pipes 

10  service  connection  for  gas  pipes  (all  sizes)  ... 
10  ton  new  c.i.  hub  and  spigot  pipe  (straight)    ... 

10  ton  new  c.i.  hub  and  spigot  pipe  (special) 

3300  duct  ft.  electric  ducts  and  conduits 

1300  lin.ft.  2-in.  Edison  w.i.  electric  ducts  and  conduits 

200  lin.ft.  2i-in.  Edison  w.i.  electric  ducts  and  conduits 

100  lin.ft.  3-in.  Edison  w.i.  electric  ducts  and  conduits 

10  service  connection  for  electric  ducts 

600  duct  ft.  wooden  electric  ducts  and  conduits.  .  . 

Extended  totals 

CATAI..OG    NOTICES 

Stephens-Adamson  Mfg.  Co.,  Aurora.  111.  Section  5.  Gen- 
eral Catalog  No.  19.  Gravel  washing  plants,  screens,  cars, 
hoists,    etc.      Illustrated.    622    pp..    6x9    in. 

Picher  Lead  Co..  Chicago,  111.  Catalog.  Protective  coat- 
ings   for   structural   metals.      Illustrated.    46   pp..    6x9    in. 
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1,55 

25  00 
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70,00 
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6.  SO 
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6,50 
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6  50 

7  00 

6  50 

7,00 
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3  00 

6  50 

8.00 

7,00 

4  50 

4.50 

3  00 

6  50 

3  50 

7,00 
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15  00 

12,00 

12  00 

15  00 

12  00 

20  00 

30  00 

20  00 

25.00 
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IS  00 

25.00 

15  00 

15  00 

12  00 

20  00 

12  00 
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1  00 

2  50 

2  70 

1  00 
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2.50 
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2.00 
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.75 
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1  00 
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1.75 
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1  SO 
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1,25 
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1.00 

1.50 
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1.50 

2.50 
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.lU 

.10 
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30 

,15 
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48,00 

54  00 

55,90 

52.95 

60.00 

55  00 

48  00 

51  00 

49,15 

46  70 

55  00 

55  00 

48,00 

40  00 

44  00 

70  00 

60  00 

60  00 

70  00 

56  00 

30,00 

60  00 

70.00 
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70  00 

61  00 
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.10 
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30 
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25 
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.50 

.35 

1.00 

1  50 

1  30 

1.30 

1.40 

1  35 

1.50 

1.00 

1  30 

1.30 

1.30 

1.25 

1.30 

1.50 

1  00 

1  00 

1.00 

1,00 

1.50 

1.00 

1  00 

.60 

1.00 

,50 

1.00 

2.50 

2.50 

2.00 

1.50 

2,25 

2,25 

.75 

2  00 

.25 

.50 

1,25 

2,50 

.75 

.80 

.25 

1  00 

.25 

.70 

2.50 

2  50 

3  00 

2  00 

2.50 

3.00 

1  00 

1  00 

1  00 

1  00 

,90 

1  50 

1  50 

1  SO 

2  00 

1  00 

1.25 

1.50 

3  00 

2  00 

2  00 

1.80 

1.80 

2  00 

1  50 

1  50 

.75 

.50 

.85 

1.40 

.50 

1  20 

.50 

1.00 

1  00 

1.00 

1  00 

1  50 

.70 

.50 

.75 

1.00 

1.50 

1  SO 

.70 

3.50 

1  25 

1.50 

1.50 

2  00 

.90 

3  00 

1.25 

1.50 

1.00 

1  00 

.40 

2  75 

1.00 

1  00 

2,40 

3  00 

1.20 

3.70 

1.40 

2.00 

3  25 

4  00 

2  00 

4.00 

2  10 

3  00 

5  00 

5  00 

3,80 

4  SO 

3,00 

4.50 

40  00 

40  00 

45  00 

50  00 

40  00 

45  00 

75  00 

50  00 

65,00 

70  00 

75,00 

90.00 

6  00 

7  00 

SSO 

5  00 

6,25 

6  00 

8  00 

10  00 

6  50 

6.00 

7.00 

10  00 

2  00 

10  00 

6.00 

50 

1.00 

5  00 

.05 

1  00 

1.10 

2.00 

.80 

1,10 

.05 

1  30 

1  SO 

2.00 

1.00 

1  50 

.05 

3  SO 

5  00 

7  00 

5.00 

5  00 

.05 

20  00 

20.00 

10  00 

10.00 

20  00 

.05 

.60 

.75 

.90 

,75 

,60 

.05 

,75 

1  00 

1.00 

,85 

1  00 

,05 

1  00 

1  25 

1.15 

1  00 

1,50 

05 

ISO 

1.50 

.75 

1  25 

1.75 

,05 

3  00 

3,00 

4.00 

2  00 

5,00 

.05 

3  00 

2  00 

1.00 

1  30 

2  50 

.05 

5  00 

3  15 

1.50 

2  00 

4  00 

.05 

S  00 

4  00 

1,50 

1  00 

5  00 

.05 

12  00 

6  00 

3  00 

2,40 

10  00 

.05 

3  00 

2  75 

1  00 

.50 

3  00 

.05 

4  00 

3  00 

1  ,50 

75 

4  00 

.05 

20  00 

15,00 

10  00 

10,00 

15  00 

20  00 

50  00 

3S  00 

45  00 

40  00 

40,00 

40  00 

70  00 

70  00 

70  00 

60  00 

70  00 

.05 

.50 

.65 

.90 

40 

■60 

.05 

1  00 

.50 

.60 

,40 

1,50 

.05 

1  00 

.65 

.80 

,45 

2  00 
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1  00 

.65 

1  00 

SO 

2  50 

.05 

20  00 

10  00 

25  00 

15  00 

15  00 

05 

.50 

.65 
$2,204,674 

.60 

.50 

$2,170,652 

$2,192,301 

$2,271,167 

$2,284,901 

$2,2S7,:43 

Coriusrated  Bar  Co.,  Buffalo,  N.  Y.  Catalog.  Corr-Me.sh 
and  Corr-Mesh  lath,  Corr-Bar-O  waterproofing  products.  II- 
Hustrated,    64    pp.,    6.\-9    in. 

Westinghouse  Electric  &  Mfg.  Co.  (Heavy  Traction  Dept.) 
East  Pittsburgii,  Penn.  Circular  No.  1505.  Results  of  Elec- 
trification.    Illustrated.   72  pp.,   8%xll%   in. 


August  5,  lyio  E  X  li  I  X  E  E  R  I  X  G     X  E  W  S 

RAPID   TRANSIT   SYSTKM.    NEW    YORK.    N.    Y,-(Contlnued) 


471,800  cu.yd.  earth  excavation  above  mean  hiRh  water 

9100  eii.yd.  earth  excavation  above  and  below  mean  liiKh  water  acwe 

146  maintainini;,  protocting  and  preserving' trees  (per  tree) 

■Jl  rcplaci.iK  trei-8,  (per  tree) ... 

77,500  cu.yd.  concrete  masonry - 

•?A^  '■"■'"?•  ''"",<;"''<'  masonry  for  reinforced  concrete  EJ  K 
.a.iO  sq.yd.  toohns  concrete  surface  of  R.  concrete  on  tl  11 
.,„      "^"•/''.  protective  concrete  masonry  outside  of  water  oroofin- 

-0  cu.yd.  rubble  stone 

20  cu.yd.  dr,\-  rubble '/,..'.'.....'. 

3.5  cu..vd.  brick  masonry [ 

3  cu.yd.  vitrified  brick  masonry '  ^  ! 

50  cu.yd.  hollow  terra  cotta  brick  or  tile  masonry 
1000  erout  of  port  land  cement. 

1000  Hn.ft.  timber  piles . ' ' 

2  M  (t.  b.m.  timber  foundations 

20  cu.yd.  broken  slon.-  or  gravel      ... 

<000  sq.yd.  wjiterprootinK.  1  ply 

1(X)  sq.yd.  v.-aterprooliii(:.  2  ply 


0  sn.yd. 
.]..\ci.  w: 


33,000 

100 

100 

200  sq.yd, 

100  sq.yd 


oling,  3  plv 
"liiii;,  4  plv  ",  . 
olin^,  o  ply  .  , 
ohiij;,  6  ply  . 
,  oKnc,  dry  plv 
MO  cu.yd.  brick  laid  in  asphalt  ma 
50  tin. ft.  12-in.  vitrified  drain  pip 
50  lin.ft.  lO^in.  \ntrified  drain  pipe 
50  lin.ft.  S-in.  Wtrified  drain  pipe. 
50  Hn.ft.  6-in.  Wtrified  drain  pipe 
380  lin.ft.  4-in.  \-itrified  drain  pipe 

i.  drain  pipe 

.  drain  pipe 


50  lin.ft.  6-in. 

50  Un  , 

50  lin.ft.  10-in.  Wtrified  c.i.  dram  pipe 

50  lin.ft.  3-in.  c.i.  pipes  and  fittings  (extra  heavy)  .  .  .  . 

i.  pipes  and  fittings  (extra  heavy)  . 

pipes  and  fittings  (extra  heavy)  .  . 

(extra  heavy)  .  .  . 


1950  lin.ft.  4-L 
150  lin.ft.  6-in 
150  lin.ft.  8-in.  c.i.  pipes  and  fit 


354,600  duct  ft.  tunnel  du 
92,200  duct  ft.  raib-oad  duct 

55,50  ton  riveted  steel 

6100  ton  steel  beams  . 

9.50  ton  steel  rods  and  bars 

40  ton  miscellaneous  iron  castings 

1  ton  miscellaneous  iron  furnishings 

200  special  wire  forms 

14,200  lin.ft.  IJ-in.  seasoned  oak  or  ash  hand  rail    ..'..'.'.'. 

310  lin.ft.  IJ-in.  galvanized  iron  pipe  railings 

8300  sq.ft.  steel  gratings  for  ventilation,  including  frames 

890  sq.ft.  vault  lights 

40  sq.yd.  sidewalk  restored,  including  curbs .....'. 

50  sq.yd.  roadway  restored  (macadam) .'. 

1955  sq.yd.  roadway  restored  (asphalt) .    . 

6660  sq.yd.  roadway  restored  (granite  block) 

180  sq.yd.  roadway  restored  (Belgian  block) 

540  sq.yd.  roadway  restored  (asphalt  block) 


100  lin.ft.  new  Bluestone  curb 

100  lin.ft.  new  8-in  granite ' '    " 

50  sq.yd.  roadway  restored  (brick  pavement)        ' 

?5;,9?°  sq.yd.  roadway  restored  macadam  and  asphalt  bound 

1690  sq.yd.  park  surface  restored 

4600  lin.ft.  l-in.  w.i.  electric  conduits .'..'.'.. 

625  lin.ft.  1^-in.  w.i.  electric  conduits 

675  lin.ft.  2-in.  w.i.  electric  conduits 

6075  lin.ft.  1-in.  w.i.  electric  conduits 

700  c.i.  outlet  boxes [[[ 

12  c.i.  pull  boxes .......'.'..].'... 

}59  {!''•('■  ^'.°-  "'•i-  P'P<^  and  fittings  (extra  heavy)  in  stations 

J^  ,■    r-  ,J?.-  ci.. pipes  and  fittings  (extra  heavy)  in  stations 

ilKJ  lin.ft.  12-m.  vitnfied  sewer  pipe.  .  . 

100  lin.ft.  18-in.  vitrified  sewer  pipe '..'.'..'. 

540  lin.ft.  24-in.  vitrified  sewer  pipe [[ 

11  ton  c.i.  straight  sewer  pipe 

5  ton  c.i.  special  sewer  pipe 

103()  lin.ft.  3ft.,  6  in.  x  2  ft.,  4  in.  egg-shaped  sewer  brick  or  concrete! 

'ou  un.tt.  4  It.,  D  m.  circular  sewer 

400  lin.ft.  electric  overhead  trolley!  [][[[.............. 

100  lin.ft.  (>-in.  water  pipe 

550  lin.ft.  8-in.  water  pipe .\\[ . .  .  . .  . 

100  lin.ft.  3(>-in.  water  pipe .[ 

10  service  connection  for  water  pipes  (all  sizes) 

100  lin.ft.  4-in.  gas  pipe 

700  lin.ft.  6-in.  gas  pipe '.'..'.'.'.'.'.. 

..  gas  pipe 

.  gas  pipe 


150  lin.ft.  S-ii 

2S40  Un.ft.  12  _.  „_  ^.^„ 

100  hn.ft.  30-in.  gas  pipe. 

by  passing  pipe  upon  or  below  street  service .!  ! 
I.  by  passing  pipe  upon  or  below  street  service 

1.  by  passing  pipe  on  trestle 

i.  by  passing  pipe  on  trestle 

by  passing  pipe  on  trestle 

pport  by  passing  pipes . 


450  lin.ft.  6-in 
2435  lin.ft.  12-in.  w 
300  hn.ft.  12-in.  w 
150  lin.ft.  24-in.  w 
390  lin.ft.  6-in.  w  i 

600  hn.ft.  trestle  to  ™^ .,  ^.„...,  ^.^,.  . 

lU  ser^nce  connection  for  gas  pipes  (all  sizes) 

10  ton  new  c.i.  hub  and  spigot  pipe  (straight) 

JSfi?  J  n''.'^,'''- hub  and  spigot  pipe  (special) 

f?rJ\  r"*^  electric  ducts  and  conduits 

ISM  hn.ft.  2-in.  Edison  w.i.  electric  ducts  and  conduits. 
JUO  lin.ft.  2J-in.  Edison  w.i.  electric  ducts  and  conduits 
lUO  hn.ft.  3-in.  Edison  w.i.  electric  ducts  and  conduits 

10  servnce  connection  for  electric  ducts 

600  duct  ft.  wooden  electric  ducts  and  conduits 


Extended  totals. 


7  00 
6  00 
5  00 
15  00 
17  00 
15  00 
2  50 
50 


1  20 
1  50 

1  80 


1  00 

1.40 

2.00 

.10 

13 

55  00 

48.00 

50  00 

65  00 

70  00 

.10 

.40 

.40 

1.50 

1.40 

1  75 

1  25 

2  65 
1.80 

2  ?5 

3  00 
1  00 

1  25 

2  25 
1.50 
1.50 

.12 
.25 


H 

S2    1.5 

4  00 
10  00 

100  00 

7  00 

8  00 
2  00 
6  50 

5  00 
4  00 

15  00 
15  00 


$1  75 

2  00 

20  00 

100  00 


_  70 

7  50 
0  00 
17  00 
25  00 
15  00 
2  75 


40 


35  00 
40  00 
90  00 


1  .50 

1  00 

2  25 


60  00 
80  00 
110  00 


1  .50 
1  40 

1  00 

2  50 
2  35 

1  10 

2  50 
1  10 
1  35 
2.50 
1  25 

.50 


SI  70 

1  70 
.50  00 

100  00 
7.75 
12  00 

2  00 
7  .50 
7  00 
7  00 

20  00 
30  00 
IB  00 
1  00 
01 


20  00 
I  20 
1  00 


1  50 

1  00 

2  00 


10 
16 
60  00 
53  00 
60  00 
70  00 
100  00 


1  20 
1  10 
4  00 


2.50 
1  50 
1  00 


K 

tl.gS 
3  00 
30.00 
100  00 
7  ,50 


1.00 
1.25 
1.50 
1.75 


1  .50 

1  00 

2  25 
1  00 
1  00 
1  50 
2.00 

.15 

.20 

58  00 

55  00 

SO  00 

SO  00 

50  00 

.15 

.50 

70 

1  50 

1  25 

2  00 

1  75 

2  .50 

3  SO 
2  50 
2.50 
1.50 

1  75 

2  50 

1  00 

2  00 
.40 
.50 


107 


S.3  10 
3  .0 
51  (10 
50  (0 
8  OU 
10  00 
1  00 
8.00 
8.00 
6.00 
15.00 
30  OO 
IS. 00 
2.50 
.35 


1.00 
1.25 
2.00 

!l6 

63  00 

57  00 

50.00 

50  00 

50.00 

.10 

..50 

1.50 

1  30 

1  50 

2.00 

1.50 

2.50 

2.50 

.75 

2.55 

1.00 

2.00 

3  00 

1  50 

1.00 

.20 

.30 


(Continued  from  page  103) 
constructed  under  a  former  contract)  on  the  State  Arsenal 
Groiinds,  at  18th  and  Herr  St..  Harrisburg.  The  Boa?d  has  ?e 
vised  the  plans.  Samuel  B.  Rambo,  Capitol  Bldg^ft  Supt 
c  +Bal«imore,  Md. — The  B.  F.  BENNETT  BUILDING  CO  ''1 
fnr^}\.^°'''''l'^  ^h-  Baltimore,  has  been  awarded  the  contract 
t^  .i''^T'^°"^*'"c"<'"°"  °f  ^  two-story  addition  and  alterat  oiis 
Haskell^^'R"  ^''"^';*o,^'<,'^v5"!J.\!''^*>-  Calhoun  and  Lombard  St 
Haskell  &  Barnes,  301  North  Charles  St.,  is  Arch. 

vot2d"/n'"favn^"«*;"T^'  ^"  election  held  July  23  the  citizens 
Thi^^l,  ^  M.^v*"^  question  of  issuing  $40,000  in  bonds 
The  proceeds  will  be  used  for  the  construction  of  a  citv  hal 


1.00 

1  00 

1.25 

1  00 

.75 

5.00 

10  00 

6.00 

5  00 

1  50 

1  50 

1.50 

70 

1  10 

1  00 

1.00 

3  50 

3  00 

3  00 

3.00 

3.25 

4  00 

4  00 

4  00 

4.00 

3  75 

5  50 

5  00 

4.50 

40  00 

60  00 

50  00 

60  00 

SO  00 

SO  (X) 

100  00 

80  00 

70  00 

10  00 

7  00 

8.00 

13  00 

12  00 

10.00 

8  65 

10  00 

10  00 

5.00 

5  00 

1  00 

SO 

1.50 

1  00 

1  40 

1  25 

1.75 

1  25 

7  50 

10  00 

6.00 

20  00 

25  00 

25  00 

25.00 

40 

75 

.60 

1.00 

.50 

1.25 

.80 

1.25 

1  40 

.90 

1.50 

1  00 

2  00 

1  70 

2.00 

1  75 

6  75 

8  00 

3.00 

3  00 

2  00 

3.50 

3  00 

4  50 

3  00 

4.00 

6  00 

4  00 

4  00 

3  00 

12  00 

8  00 

7.00 

8  00 

3  75 

3  00 

3  50 

2  25 

5  00 

2  00 

1  50 

15.00 

20  00 

20  00 

30  00 

25  00 

40  00 

60  00 

40  00 

30  00 

70  00 

95  00 

80  00 

60  00 

.40 

.50 

.75 

1  00 

.50 

.70 

.65 

1  00 

1.25 

.60 

.85 

.70 

1  00 

.70 

1  10 

75 

1  00 

20  00 

25  00 

25  00 

50  00 

15  00 

.45 

.50 

1.00 

.60 

$3,237,046 

$2,414,460 

$2,438,618 

$2,441,221 

$2,541,136 

$3,196,207 

Hornbeck,  La.— At  an  election  held  July  21  the  citizens 
\oted  in  favor  of  issuing  $40,000  in  bonds.  The  proceeds  will 
be    used    for    the    construction    of    a    school. 

+Lonisville,   Ky.— The    contract    for    the    construction    of   a 
.   mercantile   building   on    Fourth    St      for 
has    been    awarded    to    the    ALFRED 
Loomis  &   Hartman,    51    Todd   Bldg 


four-story,    116x1 

the    Speed    Realt ,      

STRUCK  CO..  Lo'uisville 
is  Arch.      Noted   July   S. 


w^hiin  J*"!?'  O"""— Preliminary  plans  have  been  prepared  by 
nf^  nL*Qn%"/^'  ^/■^.^■■-  ""^  ^J"^".^  Ave.., for  the  construction 
;,.f  ii  »!?',';  auditorium  and  lodge  bui'iding  at  3515  Euclid 
Ave.  for  the  Al  Koran  Temple.  Nobbles  of  thl  Mvstic  Shrine 
.  he  estimated  cost  is  $200,000.     Noted  Dec    31  "  °"rine. 
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Newliurfti  OIilo — (Cleveland  post  office) — The  Board  of  Ad- 
ministration. Newburg  State  Hospital,  plans  the  construc- 
tion of  two  additions  to  the  hospital.     Estimated  cost,  $50,000. 

SprinKfl«ld>  Ohio — The  Link  Hotel  Co.  will  construct  a 
six-story  y9xl20-ft.  hotel  at  Main  and  Limestone  St.  Esti- 
mated cost,  $500,000.  A.  C.  Link,  J.  B.  Cartmcll,  Constantine 
Link  and  others  are  interested. 

TilUn,  Ohio — The  Penns.vlvania  R.R.,  the  Baltimore  &  Ohio 
R.R.,  and  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry. 
plan  to   construct  a  Union  Station  at  Tillin. 

>VoadMflclil,  Ohio — Bids  will  be  received  until  noon,  Aug. 
2G,  hv  F.  W.  Pollack,  Clk..  Bd.  of  Education,  for  the  con- 
struction of  a  fireproof  high  school.  Howaril  &  Merriam,  S 
East  Broad  St..   Columbus,   is  Arch.     Noted   May  27. 

+Yonneston-n,  Ohio — The  contract  for  the  construction  of 
a  hospital  near  the  main  south  entrance  to  the  Youngstown 
Sheet  &  Tube  Co.  has  been  awarded  to  HELLER  BROS., 
Youngstown.  Estimated  cost,  $75,000.  C.  P.  Owsley  is  Arch. 
The  company  also  plans  the  construction  of  a  six-story  brick 
oflice  building  and  a  modern  laboratory.  The  estimated  cost 
of  both   is  $500,000. 

ilrnzil,  liid. — The  School  Board  has  purchased  a  site  at 
North  Forest  Ave.  and  Ki-uzan  St.  upon  which  to  construct  a 
high  .scliool.     The  estimated  cost  is  $S0,000. 

+  .Marion,  Ind. — The  Board  of  Directors  of  the  Grant  County 
Hospital  Association  has  awarded  the  contract  for  the  con- 
struction of  a  three-story  modern  hospital  building  to  BAR- 
LEY &   BOWM.A.N,   Marion. 

+lliiii<'if,  Ind. — The  contract  for  the  construction  of  an  of- 
fice buiMiiii;  for  Ball  Bros.  Mfg.  Co.  has  been  awarded  to 
CH.M;l.i:.<  MiiUROW.     Estimated  cost,  $75,000.     Noted  July  22. 

De«r<>i«,  Ulich. — Bids  will  be  received  until  4:15  p.m.,  Aug. 
10,  by  Cliarles  A.  Gadd,  Secy.,  Bd.  of  Education,  50  Broadway, 
for  the  construction  of  a  20-room  school  at  Montclair  and 
Meadowbrook  Ave.     Noted  Feb.   4. 

ChicnKO,  111. — Wilkin  J.  Kohn,  Chicago,  plans  to  construct 
a  36-apartment  building  at  Albany  Ave.  and  Blaine  PI. 
The  estimated  cost  is  $110,000. 

ChicoKO.  111. — Henry  L.  Newhouse,  Arch.,  4630  Prairie  Ave., 
is  preparing  plans  for  the  construction  of  a  ten-story  hotel 
with  a  four-story  105xl50-ft.  wing  at  Grand  Blvd.  and  51st  St. 
The  estimated  cost  is  $1,400,000.  Work  will  soon  begin  on  the 
wing. 

Chicaeo,  III. — A  site  has  been  purchased  at  Grand  and  Oak- 
wood  Blvd.  by  Thomas  A.  Collins,  133  West  Washington  St. 
for  the  construction  of  an  apartment  house.  The  estimated 
cost   is   $100,000. 

+Api>leton,  Wis.— The  HACKWORTHY  CONSTRUCTION 
CO.,  S14  College  Ave.,  Appleton,  has  been  awarded  the  con- 
tract for  the  construction  of  a  two-story  bank  building  for 
the  Citizens  National  Bank.  Cooledge  &  Hodgson,  134  South 
La  Salle  St..  Chicago,  111.,  is  Arch.  Estimated  cost,  $65,000. 
Noted  June    17   and  July   29. 

Milnnukee,  ^Vis. — Martin  Tullgren  &  Son,  Arch.,  Manhattan 
Bldg.,  is  preparing  plans  for  the  construction  of  a  four-story 
90xl50-ft.  brick  and  concrete  building  at  1131  Sycamore  St. 
for  St.  Catherine's  Home  for  Working  Girls.  The  estimated 
cost  is  $S5,000.     Noted  July   22. 

+Superior,  Wis. — The  general  contract  for  the  construction 
of  an  orphan  asylum  for  the  Catholic  Diocese  of  Superior,  at 
Superior,  has  been  awarded  to  TOMILSON  &  EGAN,  Ashland, 
at   $101,431.      Noted   Apr.    15   and   July    1- 

Forest  City,  Iowa — (Official) — Bids  will  be  received  until 
2  p.m.,  Aug.  25,  by  H.  R.  Irish,  Pres.,  of  the  Independent  School 
District,  for  the  construction  of  a  high  and  grade  school.  Al- 
ban  &  Lockhardt.  347  Endicott  Bldg.,  St.  Paul,  Minn.,  is  Arch. 
Noted  June  10   and  July  S. 

Crosby,  Minn. — An  election  was  held  Aug.  2  to  vote  on  the 
question  of  issuing  $100,000  in  bonds.  The  proceeds  will  be 
used   for  the   construction   of  a  school. 

+Dnliith,  Minn  — The  contract  for  the  construction  of  an 
office  building  and  a  laboratory  for  the  Minnesota  Steel  Co. 
has  been  awarded  to  the  LOUNSBERRY-McLEOD  CO.,  Duluth. 
Estimated   cost,   $100,000. 

Fowler,  Kan. — Bids  will  be  received  until  Aug.  15  for  the 
construction  of  a  one-  and  two-story,  75x200-ft.  brick  bank 
and  store  building  for  the  State  Bank  of  Fowler.  The  esti- 
mated   cost    is    $40,000. 

Laramie,  AVyo. — Bids  will  be  received  until  noon,  Aug.  10, 
by  F.  S.  Burrage,  Secy.,  Bd.  of  Trustees  of  the  University  of 
Wyoming,  for  the  construction  of  a  dormitory  for  the  women 
on  the  campus.  William  Du  Bois,  1614  Capitol  Ave.,  Cheyenne, 
is  Arch. 

+L.ewiston,  Mont. — STANTON  &  SMITH,  Lewiston,  at  $45,- 
787,  has  been  awarded  the  contract  for  the  construction  of  a 
church  on  Brooks  Island,  at  Main  St.  Link  &  Haire,  413 
Stapleton   Blk.,  Billings,  is  Arch.      Noted  Apr.    29. 

WarmsprinK,    Mont The    State    of   Montana    is   considering 

the  construction  of  an  asylum  at  Warmsprings.  The  estimated 
cost  is  $sii,oon. 

CarthnKe,  Mo. — An  election  will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $100,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sanitarium  for  the  treat- 
ment of  tubercular  patients. 

Dodson,  Mo The  Hillcrest  Country  Club  plans  to  con- 
struct a  clubhouse  at  Slst  and  Hickman  Mill  Rd.  W.  M. 
Beebe,  1012  East  Armour  Blvd..  Kansas  City,  is  Pres.  Esti- 
mated  cost,    $40,000. 

KansaH  City,  Mo. — Plans  have  been  prepared  by  Owen  & 
Payson,  Arch..  713  Scarritt  Bldg.,  for  the  construction  of  a 
church  at  5137  Main  St.  for  the  Church  of  Visitation.  The 
estimated    cost   is   $50,000. 

+KanHas  City.  Mo The  contract  for  the  construction  of  a 

seven-storv  reinforced  concrete  building,  to  be  known  as  the 
Ridge  Arcade,  at  916-18  Walnut  St.  for  the  Ridge  Estate.  New 
Ridge  Bldg..  has  been  awarded  to  the  GEORGE  A.  FULLER 
CONSTRUCTION  CO.,  2218  Grand  Ave..  Kansas  City.  Esti- 
mated cost.  $100,000.  Smith,  Rea  &  Lovitt,  601  Finance  Bldg., 
Is    Arch.      Noted    Julv    1. 


+Kausas  City,  Mo. — The  contract  for  the  construction 
of  a  six-story,  70xll7-ft.  reinforced-concrete  building  at  201 
East  22nd  St.,  for  the  Morbros  Investment  Co.,  has  been 
awarded  to  AIKEN  &  THAYER.  John  W.  McKecknie,  1023 
Gloyd  Bldg.,   is  Arch.      Noted  July  22. 

Kansas  City,  Mo. — Plans  have  been  prepared  by  Smith,  Rea 
&  Lovitt,  Arch.,  602  Finance  Bldg.,  for  the  construction  of  a 
three-story  fireproof  building  to  be  known  as  Hotel  Rieger, 
at  1922  Main  St.     The  estimated  cost  is  $40,000. 

+Kansas  City,  Mo. — HARVEY  STIVERS,  2447  Trost  Ave., 
Kansas  City,  has  been  awarfled  the  contract  for  the  construc- 
tion of  a  seven-story,  49xl05-ft.  business  building  at  1533-35 
Walnut  St.  for  W.  F.  Hall  and  F.  G.  Crowell.  J.  C.  Sunder- 
land is  Arch.     Estimated  cost,  $75,000.     Noted  July  22. 

Palestine,  Tex. — The  City  Commission  has  commissioned 
Sanguinet,  Staats  &  Gottleib,  Arch.,  624  First  National  Bank 
Bldg.,  Houston,  to  prepare  plans  for  the  construction  of  a  high 
school.     The   estimated  cost   is   $100,000.     Noted    July   22. 

San  Diego,  Tex. —  (Official) — The  Commissioners  of  Duval 
Count.v  have  cancelled  the  election  which  was  to  have  been 
held  July  20  to  vote  on  the  question  of  issuing  $100,000  in 
bonds  for  the  construction  of  a  courthouse.  Charles  Meirl,  is 
Secy,  of  the  San  Diego  Commercial  Club.     Noted  July   1. 

+  E:nid,  Okla. — WELLER  &  RE.A.RDON,  Enid,  at  $41,000,  has 
been  awarded  the  contract  tor  the  construction  of  the  State 
School  for  Feeble  Minded.     R.  W.  Shaw  is  Arch. 

ISornian,  Okla. — Tlie  State  Board  of  Affairs  has  approved 
and  accepted  plans  prepared  by  Hawk  &  Parr,  Arch.,  Security 
Bldg.,  Oklahoma,  for  the  construction  of  the  Science  Hall 
at  the  University  of  Oklahoma.  The  Legislature  has  appro- 
priated $100,000  for  this  work.  Stratton  D.  Brooks  is  Pres. 
of  the  university. 

Perry,  Okla. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  four-story,  76x9.S-ft.  courthouse.  The  estimated  cost 
is  $100,000.  W.  T.  Faris  is  County  Clk.  and  J.  W.  Hawk, 
Oklahoma,   is  Arch.      Noted  May   27. 

+  Vinita,  Okla. — The  contract  for  the  construction  of  a 
three-story  brick  and  reinforced-concrete  building  at  the  State 
Hospital  for  the  Insane  has  been  awarded  to  the  KREIPKE- 
SCHAPER  CONSTRUCTION  CO.,  El  Reno.  Estimated  cost, 
$50,000.  Charles  W.  Dawson,  412  Iowa  Bldg.,  Muskogee,  is 
Arch. 

Las  Crnees,  Jf.  M.. — Plans  are  being  prepared  by  Trost  & 
Trost,  Box  271,  El  Paso,  Tex.,  for  the  construction  of  a  two- 
story  hotel  to  be  known  as  Hotel  Hidalgo.  The  estimated 
cost  is  $65,000. 

Salt  Lake  City,  Utah — The  Fraternal  Order  of  Eagles,  Salt 
Lake  Aerie  No.  67,  plan  to  construct  a  tiiree-storv,  brick  club- 
house at  Fourth  South  and  West  Temple  St.  N.  Edward 
Liljenberg,  402  Newhouse  Bldg.,  is  Arch.  The  estimated  cost 
is   $50,000. 

Miami,  Ariz. — Preliminary  plans  have  been  prepared  by 
Trost  &  Trost,  Arch..  Box  271,  El  Paso,  Tex.,  for  the  construc- 
tion of  a  three-storv  brick  and  reinforced-concrete  hotel.  The 
estimated   cost   is   $100,000. 

Grand  Mound,  AVash. — Bids  will  soon  be  received  by  the 
State  Board  of  Control.  Olympia,  for  the  construction  of  a 
building  at  the  State  School  for  CJirls.  The  estimated  cost  is 
$60,000.  Watson  Vernon,  1  Gabrielson  &  Holmer  Bldg.,  Aber- 
deen, is  Arch.     Noted  July  29. 

Medical  Lake,  Wash. — Julius  A,  Zittel,  Arch..  507  Jamieson 
Bldg.,  Spokane,  has  prepared  plans  for  the  construction  of  a 
group  of  liuildings  for  the  Institute  of  the  Feeble  Minded. 
The  group  will  include  an  administration  building,  custodial 
building,  two  ward  buildings,  power  house  and  laundry.  Esti- 
m.ated  cost,  $292,000. 

+  Seattle,  'Wash. — The  contract  for  the  construction  of  an 
11-story  90xll0-ft.  fireproof  office  building  at  Third  Ave.  and 
Stewart  St.  for  the  Washington  Securities  Co.,  has  been 
awarded  to  M.  J.  HURSON  CO.,  Globe  Bldg.,  Seattle.  Esti- 
mated cost.  $400,000. 

Sedro  WooUey,  Wash. — Bids  are  being  received  by  the 
State  Board  of  Control.  Olympia,  for  the  construction  of  rein- 
forced-concrete ward  buildings  and  an  auditorium  at  the 
Northern  Hospital  for  the  Insane.  The  estimated  cost  is  $150,- 
000.     Heath  &  Gove,  National  Realty  Bldg.,  Tacoma,  is  Arch. 

Los  .Vngeles,  Calif. — Work  will  soon  begin  on  the  construc- 
tion of  a  seven-storv,  60xS0-ft.  addition  at  Olive  and  Sixth 
St.  for  the  Pacific  Mutual  Life  Insurance  Co.  of  California. 
The  estimated  cost  is  $200,000.  Col.  D.  Moore  is  Secy.  Noted 
June   24. 

Santa  Barbara,  Calif. — Palmer,  Hornbostel  &  Jones,  Arch., 
63  William  St..  New  York,  N.  Y.,  has  been  commissioned  to 
prepare  plans  for  the  construction  of  a  Carnegie  Library.  The 
estimated  cost  is  $50,000.  Francis  W.  Wilson,  717%  State  St., 
Santa  Barbara,    is  Superv.   Arch. 

San  Pedro,  Calif. — The  Cresmer  Mfg.  Co.,  Riverside,  at 
$92,000,  submitted  the  lowest  bid  on  the  general  contract  for 
the  construction  of  a  brick  and  concrete  school  at  307  Fifth 
St.  Joseph  Bell  De  Remer,  622  Title  Insurance  Bldg.,  Los 
Angeles,  is  Arch.     Noted  Mar.   11. 

VIsalia,  Calif. — Bids  will  be  received  until  Aug.  16  by  the 
Board  of  Supervisors  of  Tulare  County  for  the  construction 
of  a  steel  and  concrete  bridse  over  the  Kings  River  at  Kings- 
bug,  the   estimated  cost  of  which  is   $18,000. 

Montreal,  Que. — Bids  are  being  received  for  the  construc- 
tion of  a  motion  picture  theater  for  the  Independent  Amuse- 
ment Co..  Ltd.  The  estimated  cost  is  $100,000.  D.  J.  Crighton. 
Jacobs   Bldg.,    is    Arch. 

The  Snare  *   Triest  Co.,  of  New   York   City,    announced    on 

July  29  its  purchase  of  the  business,  good  will,  plans  and 
records  of  R.  P.  &  J.  H.  Staats  Inc..  a  firm  which  has  for 
27  vears  been  prominent  in  the  construction  of  piers,  docks 
and"  harbor  work  in  New  York  and  vicinity.  R.  P.  Staats,  the 
senior  member  of  the  firm  retires  from  active  business  but 
Mr.  J.  H.  Staat  has  purchased  an  interest  in  the  Snare  &  Triest 
Co..  and   will  be  Vice-President  of  that  organization. 
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Jl'LY  BUILDING  RCTURIVS 

The  steady  gain  recorded  in  the  building  industry  in  the 
Eastern  States  continued  during  July.  The  total  operations  in 
11  cities  were  practically  the  same  as  in  the  corresponding 
month  last  year.  For  the  first  seven  months  there  was  a  gain 
of  about  i':'c.     From  now  on  the  results  will  be  more  favorable. 

In  the  Central  States  there  was  a  decrease  of  slightly 
more  than  lO'r  in  the  IS  cities.  This  was  due  to  the  sharp 
drop  in  Chicago,  wliere  there  have  been  labor  troubles.  A 
falling  oft  of  $1,000,000  in  Houston  was  the  cause  of  a  decrease 
from  $6,028,000  last  year  to  $4,925,000  this  year. 

In  the  Western  States  there  was  a  sharp  falling  off  in  the 
Northwest  due  to  the  stagnation  in  the  lumber  industry.  In 
the  following  table  is  given  the  estimated  cost  of  contem- 
plated buildings  from  plans  filed  with  the  various  building 
inspectors: 

EASTERN   ST.\TES 

^loDth  of  July  First  Seven  Months  of  Year 

1915  1914  1915  1914 

Baltimore,  Md S2.099,9S9  $1,577,601  

Boston.  Mass..  804.841  298,500  S14,872,145  512,895.350 

Bridgeport,  Conu 1,061,290  31.3.945  5,271,662  2,486,083 

Buffalo.  N.  Y 1,494,000  985,000  7,091,000  7,549.006 

Hartford,  Conn 441.767  311,985  3,205,694  2,685,356 

Hoboken,  N.  J 48,078  166,100  544,398  728,002 

Jersey  City,  N.  J 345,913  400,592  3,146,&49  2,417,845 

Newirk,  N.  J 584,703  1,172.043  5,225,669  5,244,280 

New  York.  N.  Y. 

Bronx 1,874,000  2,123,465  17,771,500  16,076,068 

Brooklvn 3,682,763  3,314.700  15,9.50.010  25,918,850 

.Manhattan 4,093.080  4,605,305  43,731,800  30,882,090 

Queens 2,438.065  2,339,662  12,453,611  13,1.39.829 

Philadelphia,  Penn 3,659.940  4,661,8.50  22,726,330  25,767,.570 

Rochester.  N.  Y 762,123  1,067,101  5,519,791  6,095,625 

Total $23,390,554     $23,397,849  $157,510,259  $151,888,954 

CENTRAL   STATES 

Month  of  Jxily  First  Seven  Months  of  Year 

1915  1914  1915  1914 

Akron,  Ohio $1,133,395  $382,015  $2,650,085  $2,355,085 

Chicago,  lU 6,4.55,630  9,148,760  46,728,680  54,007,960 

Cincinnati,  Ohio 1,056,625  1,055.230  6,724,289  6.O44.0O0 

Cleveland,  Ohio 2,319.280  2,532,050  20,546,159  17,221,415 

Columbus,  Ohio 504,095  503,351  3,053,955  3,724,206 

Des  Moines,  Iowa 1.81,405  140,690  1,074,520  1,158,364 

Duluth.  Minn 201,422  266,259  1,571,910  1,946,,S41 

EvansviUe,  Ind 34,080  128,645  858,459  946,S14 

Indianapolis,  Ind 598.078  1,140,000  3,858,824  6,096.405 

Kansas  City,  Kan 77,177  188,005  617,968  779.125 

Kansas  City,  Mo 418,060  1,012,055  6,334,495  8.012.930 

Milwaukee,  Wis 916.625  887,889  5,673,485  6.398.666 

Minneapolis.  Minn 1,474,256  1,326,095  9,200,151  11,099.690 

Omaha,  Neb ■!'     5.56.780  402.605  3,211,210  3,269,298 

Peoria,  111 178,500  193,100 

St.  Louis.  Mo 615.148  1,287.839  7,069,851  9,105,911 

St.  Paul,  Minn 770,018  1,053,100  6,398,570  8.971,78.8 

Toledo,  Ohio 534,012  569.579  4,564.216  4.413.217 

Total $19,024,586     $22,217,287  $127,136,827  $143,551,711 

SOUTHERN  STATES 

Month  of  July  First  Seven  Months  of  Year 

1915  1914  1915  1914 

Atlanta.  Ga $613,146  $495,902  $2,744,837       $3,495,699 

Birmingham,  Ala 223,987  468,385     

Dallas,  Tex 656,124  941,580  2,180,639         4,425,143 

Houston,  Tex 149,343  1,0.54,911  988,005         2,878,397 

Louisville,  Ky 348,740  482,390  2,336,835         3,040,245 

Memphis,  Tcnn 245,283  333,006  1,746,778         2,347.888 

New  Orleans,  La 513,510  505,392  1,869,200         l,933,.iS2 

Richmond,  Va 328,667  461,949  2,063,329         2,561,770 

Tampa,  Fla 222,590  92,545     

Washington,  D.  C 1.424,207  1.192.883  6,664.366         6,820,702 

Total $4,925,599       $6,028,943    $18,593,989     $27,303,226 


WESTERN  STATES 


Oakland,  Calif 

Portland,  Ore 

Salt  Lake  City,  Utah 
San  Francisco,  Calif. 

San  Diego,  Calif 

Seattle,  Wash 

Spokane,  Wash 

Tacoma,  Wash 

Total $2,804,762 


Month  of  July            First  Seven  Months  of  Year 

1915 

1914 

1915 

1914 

$410,322 

$430,665 

$2,793,070 

$2,869,170 

373,373 

870,745 

3,013,135 

5,051,655 

174,330 

238,750 

1,269,891 

1,635,004 

1,500,206 

2,068,537 

8,066,473 

22,746,212 

57.790 

579,558 

714,177 

2,366,238 

231,095 

2,520,590 

3,305,205 

8,404,445 

66,263 

229.635 

771,134 

773,297 

31,161 

884.649 

494,675 

1,572,747 

$7,823,129     $20,627,760     $45,420,828 


RAILWAYS — STEAM   AND    BLECTRIC 

.MnNxaehnsettM — Bay  State  St.  Ry.  Co. — According  to  press 
reports  this  company  will  soon  start  work  on  the  exten- 
sion of  its  lines  in  .Methuen.  R.  S.  Goff,  Boston,  Is  Vice-Pres. 
and  Gen.  Mgr.     Noted  May  6. 

Connecticut — Connecticut  Co. — The  Public  Utilities  Com- 
mission of  Connecticut  has  granted  this  company  permission 
to  extend  its  lines  in  New  Britain  from  .Main  to  Mvrtle  St.. 
Grove.  Broad.  Washington  St.  and  Farmington  and  Common- 
wealth Ave.,  about  7200  ft.  F.  L.  Beardslev.  New  Britain,  is 
Supt.      Noted  July    S. 

New  Jerxpy — Pennsylvania  R.R. — The  Board  of  Public  Util- 
ity Commissioners  has  approved  a  bond  issue  of  $65,000,000  of 
the  Pennsylvania  R.R..  to  be  used  for  the  improvement  of 
the  company's  lines  and  system  in  New  Jersey.  A.  C.  Shand, 
Phila.ielphia,   is  Ch.   Engr. 

Maryland — Baltimore  &  Ohio  R.R.  Co. — According  to  press 
reports  this  company  plans  to  construct  a  railroad  from 
Hagerstown  to  Security,  to  the  plant  of  the  Security  Cement  & 
Lime  Co.  The  estimated  cost  is  $100,000.  F.  L.  Stuart,  Bal- 
timore,  IS  Ch.   Engr. 

i«Iaryland — United  Ry.  &  Electric  Co. — This  company  will 
extend  its  double  track  line  on  Columbus  Ave.,  Gwynn's  Falls, 
(Baltimore),  the  present  terminus,  to  Lansdowne.  Md.,  a  dis- 
tance of  2100  ft.     Mason   D.  Pratt,  Baltimore,   is  Ch.   Engr. 

+AVcst  Vireinia — Western  Maryland  R.R. — -This  company 
has  awarded  the  contract  for  the  construction  of  the  Helen's 
Run  extension  to  O.  L.  ANDERSON  &  BROS.,  INC..  Altoona. 
Penn.,  at  $400,000.     H.  R.  Pratt,  Baltimore,  is  Ch.   Engr. 

North  Carolina — Virginia-Carolina  Ry.  —  Plans  are  being 
considered  by  this  company  for  the  extension  of  its  line  from 
Todd  to  Boone,  N.  C,  about  16  miles.  G.  D.  Johnson,  Abing- 
ton.  Va..  is  Pres.  and  Gen.  Mgr. 

North  Carolina — Southern  Ry. — Seaboard  Air  Line  Rv. — 
Press  reports  state  that  these  companies  plan  to  extend  their 
lines  to  Rutherfordton.  N.  C,  W.  D.  Faucette,  Norfolk.  Va.,  is 
Ch.  Engr.,  Seaboard  Air  Line  Ry.,  and  B.  Herman,  Washington, 
D.  C.  is  Ch.  Engr.,  Southern  Ry. 

North  Carolina — Statesville  Air  Line  R.R. — Bonds  for  $1,- 
250,000  will  be  sold.  The  proceeds  will  be  used  to  complete  the 
line  from  Statesville  to  Mt.  Airy.  D.  M.  Ausley  is  Treas.  and 
Gen.  Mgr. 

South  Carolina — Columbia.  Newberry  &  Laurens  R.R. — 
This  company  plans  to  construct  a  line  from  Newberrv  south- 
ward via  Saluda  and  Edgefield,  S.  C,  to  Augusta,  Ga.,  a  dis- 
tance of  65  miles.     J.  F.  Livingston,   Columbia,   is  Pres. 

Sonth  Carolina — Carolina,  Atlantic  &  Western  Ry.— This 
company  will,  according  to  press  reports,  start  work  about 
Sept.  1  on  the  construction  of  its  proposed  extension  from 
Charleston.  S.  C,  to  Savannah,  Ga.,  about  85  miles.  W^illiam 
Moncure,  Raleigh.  N.  C.  is  Ch.  Engr.  Noted  Feb.  4  and  June 
17. 

Soutii  Carolina — Atlantic  Coast  Line  R.R. — Plans  are  being 
considered  by  this  company  for  the  construction  of  a  railway 
from  St.  Stephens  to  Yemassee  via  Ridgeville  and  Walterboro. 
S.  C.  about  75  miles.  E.  P.  Pleasants,  Wilmington,  N.  C,  is 
Ch.    Engr. 

Florida — A  franchise  has  been  granted  to  E.  W.  Parker, 
Tampa,  for  the  construction  of  an  electric  railway  in  Clear- 
water, Fla.     Noted  Aug.   5. 

Mississippi — Jackson  &  Eastern  Ry. — This  company  has 
been  incorporated  to  construct  a  steam  or  electric  railway 
from  Jackson,  Miss.,  to  Union  ,Miss.  S.  A.  Neville,  R.  W.  Har- 
riss  and  C.  J.  Currie,  Meridian,  Miss.,  are  interested. 

Tennessee — Chattanooga  Traction  Co. — This  company  plans 
to  extend  its  lines  from  Chattanooga  to  Hixson.  W.  T.  Jones, 
Chattanooga,  is  Vice-Pres.  and  Gen.  Mgr.     Noted  Jan.  23. 

Ohio — Cincinnati.  Lawrenceburg  &  Aurora  Electric  St.  R.R. 
Co. — This  company  plans  to  construct  an  electric  railway  from 
Anderson's  Ferry.  (Cincinnati)  the  present  terminus,  through 
the  business  section  of  Cincinnati.  C.  E.  Hoover,  (jincinnati, 
is  Treas.  and  Gen.  Mgr. 

Ohio — Cleveland  Ry. — This  company  will  extend  its  line  on 
East  79th  St.  from  Kensman  Rd.  to  Broadway  Ave.,  Cleveland. 
George   L.   Radclifte,    Cleveland,    is  Gen.   Mgr. 

Ohio — Dayton  &  St.  Mary's  Traction  Co. — This  company  has 
been  incorporated  to  construct  an  electric  railway  from  Day- 
ton to  St.  Marys.  Ohio.  Dennis  Dwyer.  Dayton,  Julius  Boesel, 
■Thomas  J.  Brennan  and  C.  V.  Ruenke  are  interested.  Noted 
July   15. 

Michi;;an — The  Council  has  been  petitioned  for  a  franchise 
to  construct  an  electric  railway  from  Mt.  Clemons  to  Armada. 
A.    Jacobson,    Detroit,   is   interested. 

Illinois — Kankakee  &  Urbana  Traction  Co. — Plans  are 
being  considered  by  this  company  for  the  extension  of  its  line 
from  Ludlow  to  Paxton,  III.  William  J.  Laftell,  Urbana,  is 
Gen.  .Mgr.  and  Pur.  Agt. 

South  Dakota — Electric  Short  Line  Ry.  Co. — This  company 
plans  to  construct  about  45  miles  of  new  line  at  an  estimated 
cost  of  $440,000.     De  Koven   Hunter,  Minneapolis,  is  Gen.   Mgr. 

Missouri — Chicago,  Burlington  &  Quincy  R.R. — A  franchise 
has  been  granted  this  company  to  exten'd  its  lines  along  First, 
Deer  and  Elk  St.,  St.  Joseph,  and  along  Florence  Rd.  and  the 
intervening  alleys.  W.  L.  Breckenridge,  Chicago,  111.,  is  Ch. 
Bngr. 
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ArkaiiNas — According:  to  press  reports  work  will  soon  be 
starletl  on  the  construction  of  an  electric  railway  from  Co- 
lumbus to  Washington.  Ark.,  about  seven  miles.  Rufus  S. 
Stout,  Pine  Bluft,  is  interested.     Noted  May   6. 

TrxoN — Northern  Texas  Traction  Co. — The  City  Commission 
has  authorized  this  company  to  extend  its  electric  railway 
on  Fairmont  Ave.  and  Willing  St.,  Ft.  Worth,  Tex.  George  H. 
Clifford,  Ft.  Worth,  is  Vice-Pres.  and  Gen.   Mgr. 

T«xaH — Preliminarv  arrangements  are  being  made  and  con- 
tracts will  soon  be  awarded  for  the  construction  of  the  pro- 
posed railwav  from  Rockport  to  Seymour.  Tex.,  about  350 
miles.      Edward    Cowper-Thwaite.    London,    Eng.,    is   interested. 

Oklahoma — La  Kemp  &  Northwestern  Ry.  Co. — This  com- 
panv  has  been  incorporated  to  construct  an  electric  railway 
from  Gage  northwest  to  Ivanhoe.  about  25  miles.  The  incor- 
porators are  I.  K.  Edwards,  George  C.  Warlick.  J.  W.  Steffen, 
W.  B.  Lehman  and  E.  W.  Lehman  all  of  La  Kemp. 

Oklahoma— Tulsa— Sand  Springs  Interurban  Ry.  Co.— This 
companv  plans  to  extend  its  line  to  the  coal  mines,  about 
eight   miles.      W.   B.    Craig,    Tulsa,    is   Gen.    Mgr. 

I'tah — A  petition  has  been  presented  to  the  Council  by 
Harrv  S.  Joseph  asking  for  a  franchise  to  construct  an  elec- 
tric railway  in  Bingham  Canyon  to  connect  with  the  Salt  Lake 
&  Utah  R.R. 

^Arizona — Tucson,  Cornelia  &  Gila  Bend  R.R. — This  com- 
panv has  awarded  the  contract  to  J.  H.  MAXEY,  Yuma,  Ariz., 
for  "all  culvert  and  trestle  work  and  general  construction  on 
its  railwav  from  Gila  Bend  to  a  point  near  Ajo,  about  3S  miles. 
Noted  June  3. 

WashinKton — C.  J.  Erickson,  Downs  Block,  Seattle,  plans 
the  construction  of  a  standard  gage  railroad  from  his  mills  at 
MacDonald  Creek,  near  Sequim,  Wash.,  into  timber  holdings, 
a  distance  of  eight   miles. 

♦  OreBon — Oregon-Washington  R.R.  &  Navigation  Co. — • 
This  companv  has  awarded  the  contract  for  the  construction 
of  an  extension  to  its  line  from  Riverside  to  Crane  Creek  Gap, 
Ore.,  about  30  miles,  to  TWOHY  BROS.,  Portland.  Estimated 
cost.  $1,500,000.  J.  R.  Holman,  Portland,  Ore.,  is  Ch.  Engr. 
Noted  July  1. 

Oregon — The  Du  Bois  Lumber  Co.  will,  according  to  press 
reports,  construct  a  railway  from  Astoria,  Ore.,  to  its  timber 
lands  in  Clatsop  and  Tillamook  Counties. 

+OreKon' — Roseburg  &  Eastern  Ry.  Co. — This  company  has 
awarded  the  contract  for  the  construction  of  a  railway  from 
Roseburg  to  the  boundary  of  the  Cascade  National  Forest, 
about   30  miles,   to   KEND.\LL  BROS.,   Pittsburgh,   Penn. 

+Xew  Brnns«nck — Canadian  Government  Ry. — This  com- 
panv has  awarded  a  contract  to  the  JOHN  W.  McMANUS  CO.. 
LTD,  Memramcook,  N.  B.,  for  the  construction  of  a  spur  line 
of  railway  from  the  Intercolonial  Ry.  to  Bathurst,  N.  B. 

Manitoba — Plans  are  being  prepared  for  the  construction  of 
a  gasoline-operated  street  car  line  from  Winnipeg  to  Trans- 
cona.  about  ten  miles.  H.  W.  Adcock,  Winnipeg,  is  interested. 
Noted   July   I. 

LIGHT,  HEAT  AND   POWER 

North  Gorham,  Maine — The  Cumberland  County  Power  & 
Light  Co.,  Portland,  plans  to  construct  a  new  dam.  about  300 
ft.  long,  across  the  Presumpscot  River.  The  estimated  cost  is 
$40,000.  The  dam  will  develop  about  2700  hp.  A.  H.  Ford, 
Portland,   is  Gen.  Mgr. 

Milton,  N.  H. — It  is  reported  that  a  company  to  be  known 
as  the  Milton  Electric  Co.  is  now  being  organized.  The  old 
Worster  Mill  site  has  been  secured  for  the  location  of  the 
power  house.  The  city  is  said  to  have  entered  into  a  contract 
tor  street-lighting.     J.  B.  Giguere  is  interested. 

Brockton,  MasH. — Local  citizens  have  filed  a  petition  with 
the  Board,  of  Aldermen  asking  for  the  appointment  of  a  com- 
mission to  investigate  the  feasibility  and  probable  cost  of 
the  establishment  of  a  municipal  electric-light  plant. 

Holyoke,  Mass. — The  Board  of  Public  Works  has  voted  the 
sum  of  $10,000  for  the  construction  of  a  boiler  house  for  the 
new  isolation  hospital  now  in  course  of  construction.  W.  J. 
Howes    is    Arch. 

Medfleld,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  19.  by  the  State  Board  of  Insanity,  Room  36,  State  House, 
Boston,  for  heating,  plumbing  and  electrical  work  in  a  new 
dispensarv  building  at  the  State  Asylum.  James  H.  Ritchie, 
8  Beacon  St..  Boston,  is  Arch.  Michael  J.  O'Meara,  M.  D.,  is 
Chn.  Bd.  of  Insanity. 

AVestfleld,  Mass. — At  a  recent  town  meeting,  the  sum  of 
$25,000  was  appropriated  for  extensions  and  improvements  to 
the  municipal  gas  and  electric  plant. 

+Hartford,  Conn. — The  Hartford  Electric  Light  Co.  has 
awarded  the  contract  for  the  construction  of  an  addition  to 
its  power  station  at  Dutch  Point  to  the  STONE  &  WEBSTER 
ENGINEERING  CORPORATION,  Boston,  at  about  $35,000.  The 
building  will  be  2Sx44  ft.,  three  stories. 

I-estershire,   N.  Y Endicott.    Johnson   &   Co.,   manufacturer 

of  boots  and  shoes,  plans  to  double  the  output  of  its  main 
power  plant  in  Lestershire,  including  the  installation  of  a 
2000-kw.  steam  turbine. 

OsnredTO,  N.  Y The  city  has  appointed  a  committee  to  en- 
gage an  engineer  to  prepare  plans  and  supervise  the  develop- 
ment of  a  waterpower  on  the  Oswego  River  at  High  Dam  on  a 
site  belonging  to  the  City  of  Oswego. 

Bloomfleid,  N.  J. — Press  reports  state  that  the  Westinghouse 
Lamp  Co.  contemplates  the  construction  of  an  addition  to  its 
power  house    in   the    Watsessing   section. 

KInnton.  N.  C. — It  is  reported  that  the  City  Council  con- 
templates improving  the  municipal  electric-light  plant  at  an 
estimated  cost  of  $40,000.     J.  E.  Weyher  is  Mgr.  and  Supt. 

SprinKfleld,  Tenn. — The  city  has  sold  bonds  amounting  to 
$15,000,  the  proceeds  of  which  will  be  used  for  building  an  ad- 
dition  to  the   municipal   power   plant.      G.   B.   Shawver   is   Supt. 

DawsonHprinKH.  Ky. — It  is  reported  that  a  company  is  be- 
ing organized  for  the  purpose  of  establishing  an  electric-light 
and  power  plant.  It  will  be  known  as  the  Dawson  Light  & 
Power  Co.     Brent  Hart   is  interested. 


Dayton,  Ohio — It  is  reported  that  the  Board  of  Commission- 
ers of  Montgomery  County  has  adopted  a  resolution  provid- 
ing for  the  construction  of  a  new  power  house  and  the  in- 
stallation of  new  boilers  at  the  Montgomery  County  Children's 
Home.     The  estimated  cost  of  the  improvements  is  $10,000. 

Delaware,  Ohio — (Official) — Bids  will  be  received  until 
neon,  Aug.  26,  by  W.  V.  Aldrich.  Audr.  of  Delaware  County,  for 
installing  a  heating  plant  under  the  county  jail,  conducting 
the  same  to  the  courthouse,  and  furnishing  and  installing  the 
proper  radiation. 

Spencerville.  Oliio — (Official) — Bids  will  be  received  until 
noon,  Aug.  20,  by  the  Village  Board  of  Public  Affairs  for  the 
construction  of  an  addition  to  the  power  station,  and  for  fur- 
nishing steam  and  electrical  equipment  for  the  same.  Charles 
S  Fryer  is  Clk.  of  I!d.  The  Rae-Woulfe  Engineering  Co.,  En- 
gineers' Bldg..   Cleveland,   is  Engr. 

Corunna,  Mieh. — It  is  reported  that  the  Corunna  plant  of 
the  Consumers'  Power  Co..  (Dwosso,  was  recently  destroyed  by 
fire  at  a  loss  of  about  $15,000.  C.  W.  Tippy,  Jackson,  is  Gen. 
Mgr.  of  the  Consumers'  Power  Co. 

Wyandotte,  Mich. — The  City  Commission  has  approved  of 
an  estimated  expenditure  of  $29,625  for  proposed  improve- 
ments to  the  municipal  electric-light  plant.  A.  S.  McCIenehan 
is  Supt.  of  the  plant. 

Roekford.  III. — The  City  Council  has  instructed  Ross  P. 
Eeckstrom,  Supt.  of  Water-Works,  to  investigate  and  report 
on  the  cost  of  installing  a  municipal  electric-light  plant, 
which  will  also  supply  poTver  for  the  operation  of  the  city 
pumping   station. 

Upper  Alton,  III. — Bids  will  be  received  until  3  p.m.,  Aug. 
23.  by  Frank  D.  Whipp.  Fiscal  Supvr.,  Springfield,  for  the  con- 
struction of  a  power   house  at  the  Alton  State  Hospital. 

Hard\Tiok,  Minn. — Bids  will  be  received  until  Aug.  17  by  the 
Village  Recorder  for  the  construction  of  an  electric  transmis- 
sion line  and  distribution  svstem  for  the  Village  of  Hardwick. 
Earle  D.  Jackson,  Capitol  Bank  Bldg.,  St.  Paul,  is  Consult. 
Engr. 

Minneapolis,  Minn. — Bids  will  be  received  until  Aug.  20  bv 
G.  A.  Sandberg,  Pur.  Officer  of  the  Universitv  of  Minnesota, 
Minneapolis,  for  the  installation  of  two  350-hp.  return  water- 
tube  boilers  complete  with   stokers. 

Wheaton.  Minn. — Bids  will  be  received  until  Aug.  16  bv  the 
Board  of  Education,  Wheaton,  for  plumbing,  heating,  venti- 
lating and  electric  wiring  of  a  gvmnasium  and  manual  train- 
ing building.  E.  P.  Broomhall,  710  Alworth  Bldg.,  Duluth,  is 
Arch. 

+Ijamed,  Kan. — The  Citv  Council  has  awarded  contracts 
for  the  construction  of  an  electric-light  plant  and  pumping 
station  as  follows:  Construction  of  building  to  McCOT  & 
T.A.YLOR,  Ft.  Scott.  Kan.,  at  $12,120;  for  motor  pumps  at 
$4115.  and  engines,  generators,  boilers  and  conduits  at  $22,055 
to  the  MERKLE-HINES  M.-^CHINERY  CO..  Scarritt  Bldg., 
Kansas  City.  Mo.:  poles,  to  LARSON  BROS..  Larned,  at  $4318; 
switchboard  and  electrical  equipment  to  McCOY  &  TAYLOR  at 
$7496;  hardware  and  transformers  to  the  UNITED  ELECTRIC 
CO.,  120  West  13th  St..  Kansas  Citv,  Mo.,  at  $15,808;  chimney 
stack  to  the  HEINICKE  CHIMNEY"  CO..  147  Fourth  Ave.,  New 
York,  N.  Y.     Noted  July  15. 

Franklin,  Neb. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $7000  in  bonds  for  the  purpose  of  installing 
an  electric-light  plant. 

Glasgow,  Mont. — A  special  election  will  be  held  Oct.  4  to 
vote  on  the  question  of  issuing  $18,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  extending  the  present  electric-light-  , 
ing   system.     H.  D.  Palmer  is  City  Clk. 

San  Ancelo.  Tex. — It  is  reported  that  the  San  Angelo  Wa-  , 
ter.  Light  &  Power  Co.  will  soon  advertise  for  bids  for  power 
plant  equipment  to  cost  about  $50,000.  W.  A.  Guthrie  is  Vice- 
Pres.,  Mgr.  and  Cont.  Agt. 

Albion,  Idaho — A  special  election  will  be  held  Aug.  23  to 
vote  for  a  bond  issue  of  $8000,  the  proceeds  of  which  will  be 
used  for  the  installation  of  a  municipal  electric-light  plant. 

Reddin);,  Calif. — The  plant  of  the  Redding  Electric  Light  & 
Power  Co.,  a  subsidiary  of  the  Northern  California  Power  Co., 
San  Francisco,  was  destroyed  by  fire  recently.     Loss,  $8000. 

Sherbrooke,  Que. — The  Citv  Council  has  decided  to  build  a 
municipal  gas  plant  to  cost  about  $70,000.  Thomas  Tremblay 
is   Engr. 

Athens,  Ont. — The  City  Council  has  instructed  A.  M.  Lee  to 
have  plans  prepared  for  the  installation  of  a  new  electric- 
light  and  power  plant.     The  estimated  cost  is  $25,000. 

Maduc.  Ont It  is  reported  that  the  Madoc  Mining  Co.  will 

soon    begin    the    construction    of    a    brick    and    concrete    power 
house   at   Goudreau,    Ont.      The   estimated   cost   is    $75,000. 

Palmerston,  Ont. — The  Citv  Council  has  instructed  H.  Hynd- 
man  to  prepare  plans  and  ask  for  bids  for  a  new  hydro-elec- 
tric plant  and  distribution  system.  The  estimated  cost  is 
$30,000. 

BRIDGES 

■fConoord,  N.  H. — The  State  Highway  Commission  has 
awarded  the  contract  for  the  construction  of  the  Mosquito 
Bridge  over  Winnisquam  Lake  between  the  towns  of  Tilton 
and  Belmont  to  the  UNITED  CONSTRUCTION  CO.,  Albany, 
N.  Y.,  at  $46,266.  F.  E.  Everett  is  Acting  Comr.  Noted  July 
15  under  Winnisquam,  N.  H. 

+  Montpelier,  Vt. — (Official) — The  City  Council  has  awarded 
the  contract  for  the  construction  of  a  steel  girder  bridge  with 
concrete  floor  at  State  St.  to  JAMES  E.  CASHMAN,  Burlington, 
at  $16,805.  Five  other  bids  were  received.  George  A.  Reed 
is  City  Engr.     Noted  July  29. 

+Bostnn,  Mass. — The  Public  Works  Department  has  award- 
ed the  contract  for  cleaning  and  painting  the  Cambridge 
Bridge  over  the  Charles  River  between  Boston  and  Cambridge, 
to  the  CONNERS  BROS.  CO.,  at  $6200.  Other  bidders  were: 
Albert  D.  Howlett  Co.,  $9000;  Maurice  M.  Devine,  $11,465; 
Martin  A.  Feeley,  $12,450;  George  T.  Rendle  Co.,  $14,099;  D. 
Dugan   &   Son,   $16,280;  W.  L.  Waples  Co.,    $16,800. 
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-AGreenwIch,  X.  Y. —  (OfTlclal) — Bids  will  he  reoeivod  until 
1  p.m..  Aug.  20,  by  the  Towns  of  Greenwich  anil  Kaston.  at  the 
ortiee  of  N.  S.  Langdon,  Greenwich,  Washinprton  County,  for 
the  construction  of  three  concrete-steel  arches  over  the  Bat- 
tenViill  River  at  Greenwich  VillaRe,  Middle  Falls  and  at  Clarka 
Mills.  The  Concrete-Steel  Engineering  Co.,  Parl<  Row  Bldg.. 
New  York,  is  Engr.-in-Charge.  R.  S.  Skinner  is  Town  Supt.  of 
Greenwich.     Jacob  Pratt  is  Town  Supt.  of  Easton. 

•+OsweBO,  jV.  Y. — (OfTicial) — The  County  Superintendent  of 
Highways  has  awarded  the  contract  tor  the  construction  of  a 
concrete-steel  liiidge  across  the  Oswego  River  at  Minetto  to 
LARKl.NI  &  SANGSTER,  Seneca  Falls,  at  $6.5,000.  Other  bid- 
ders were:  Oswego  Construction  Co.,  $92,000;  Woolsey  Con- 
struction Co.,   $78,000.     Noted   July  22. 

+Fnr  Hllla.  N.  J. — The  Board  of  Cho.sen  Freeholders  of 
Somerset  County,  Somei-ville,  has  awarded  the  contract  for  the 
construction  of  a  concrete  bridge  over  the  Raritan  River  at 
Far  Hills  to  the  J.  L.  LACOMPT  CO..  Lakewood,  at  $10.87G. 
The  second  lowest  bid  was  that  of  Hickey  &  Houghton  Co., 
Raritan,   at   $11,044. 

Ra%en  Rook,  N.  J. — The  Board  of  Chosen  Freeholders  of 
Hunterdon  County,  Flemington,  has  decided  to  replace  the 
covered  bridge  over  Hoffman's  Creek  at  Raven  Rock  with  a 
new  structure.  It  will  be  about  100  ft.  long  with  a  20-ft.  con- 
crete roadway. 

Lebanon.  Penn. — Bids  will  be  received  until  5  p.m.,  Aug.  20, 
by  D.  M.  Sharp,  City  Clk.,  for  the  construction  of  three 
reinforced-concrete    or   steel    bridges.      T.    R.    Crowell    is    City 

Engr. 

-^Media,  Penn. — (Official) — The  Commissioners  of  Delaware 
County  rejected  all  bids  received  Aug.  2  for  the  construction 
of  a  bridge  over  Muckinapatus  Creek  at  Glenolden  Ave.,  Glen- 
olden  Borough.  Darby  Township.  The  work  will  be  readver- 
tised.     Noted  July  29. 

-A^Philadelphia.  Penn. — (Official) — Bids  for  the  construction 
of  four  bridges  were  received  by  the  Department  of  Public 
\Torks  on  Aug.  2  and  4,  as  follows:  Bridge  at  Cambria  and 
A  St.,  James  D.  Dorney,  $54,686;  T.  P.  Reilly,  $61,700;  Carl  R. 
Camp.  $51,349;  C.  P.  Bower.  $55,500;  F.  J.  Boas,  $58,862;  M.  & 
J.  B.  McHugh,  $60,300;  Peoples  Bros.,  Inc..  $56,000;  American 
Paving  &  Construction  Co..  $67,500;  Richard  Walsh  &  Sons. 
Inc.,  $52,675.  Holme  Ave.  Bridge,  McNichol  Paving  &  Con- 
struction Co.,  $67,857;  J.  E.  Brenneman,  $75,994;  Peoples  Bros., 
Inc..  $79,  242;  Richard  Walsh  &  Sons,  Inc..  $108,340;  Phila- 
delphia Paving  Co.,  $111,421;  Day  &  Zimmermann.  $128,214. 
Whitby  Ave.  Bridge,  F.  J.  Boas,  $34,731;  Richard  Walsh  & 
Sons,  Inc.,  $41,925;  Thomas  F.  Reilly,  $38,815;  Monaghan  & 
Losse,  $40,569;  Carl  R.  Camp.  $35,982.  Front  St.  Bridge,  Phila- 
delphia Paving  Co..  $11,792;  Frank  Mark  Contracting  Co.. 
$12,515;  Daniel  J.  Lynch,  $12,704;  Day  &  Zimmermann,  $19,223; 
Richard  Walsh  &  Sons,  Inc.,  $12,900;  Monaghan  &  Losse,  $19,- 
740;  F.  J.  Boas,  $14,587;  William  A.  Mundy.  $15,757.  M.  L. 
Cooke   is  Dir.   of  Pub.  Wks.     Noted  July   29. 

Pittsbureh,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  20,  by  Hyatt  M.  Cribbs,  Controller  of  Allegheny 
County,  for  repairs  to  trestle  approach,  steel,  street  car  rails 
and  floor  of  Bridge  No.  6  over  the  Youghiogheny  River.  J.  G. 
Chalfant   is   County   Engr. 

+  Sunbury,  Penn. — The  Commissioners  of  Northumberland 
County  have  awarded  the  contract  for  the  construction  of  a 
bridge  over  Mahanov  Creek  in  East  Cameron  Township  to 
WHITTAKER  &  DIEHL,  Harrisburg,  at  $4629. 

Vntontonn,  Penn. — Bids  will  be  received  until  Aug.  26  by 
Harry  Kisinger,  (Tontroller  of  Fayette  County,  for  constructing 
abutments  and  wing  walls  and  repairing  several   bridges. 

Isle  of  ^V^ght,  Va. — It  is  reported  that  the  Commissioners 
of  Isle  of  Wight  County  contemplate  the  construction  of  seven 
new  bridges  at  an  estimated  cost  of  $75,000. 

Leesbnrs,  Ya. —  (Official) — The  State  Highway  Commission, 
Richmond,  has  awarded  the  contract  for  the  construction  of 
two  bridges  in  Loudoun  Countv  to  the  LUTEN  BRIDGE  CO., 
York,  Penn.,  at  $3600  for  the  two.  W.  D.  Hempstone  is  Clk. 
of  the  Loudoun   County  Court.     Noted  July   29. 

Stnart,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  20,  by  the  Clerk  of  the  Circuit  Court  of  Patrick  County 
for  the  construction  of  a  90-ft.  bridge  across  the  Dan  River. 
G.  P.  Coleman,   Richmond,   is  State   Highway  Comr. 

-A-Wilson,  N.  C. —  (Official) — Bids  will  be  received  until  3 
p.m.,  Aug.  28,  by  Lawrence  Brett,  Engr.,  Bd.  of  Drainage 
Comrs.,  Mattamuskeet  Drainage  District,  for  the  construction 
of  a  single-leaf   plate   girder   Scherzer   rolling   lift   bridge. 

St.  FrancisTille,  La. — The  Police  Juries  of  East  and  West 
Feliciana  Parishes  have  appropriated  the  sum  of  $24,000  for 
the  construction  of  a  bridge  across  Thompson  Creek  on  the 
line  between  the  two  parishes. 

+Calinn,  Ky. — The  Fiscal  Court  of.  Bell  County,  Pineville, 
has  aw^arded  a  contract  for  the  construction  of  a  bridge  across 
the  Cumberland  River  at  Calvin  to  the  VINCENNES  BRIDGE 
CO.,  Vincennes,  Ind.,  at  $7060.  The  contract  for  the  substruct- 
ure was  awarded  to  MARTIN  GREEN,  ROBERT  VANBEVER 
and  EDWARD  PURSIFULL,  all  of  Pineville,  at  $2541. 

Elizabethtoivn,  Ky. — The  Bridge  Commission,  appointed  by 
the  Fiscal  Courts  of  Bullitt  County,  Shepherdsville  and  Hardin 
County,  Elizabethtown,  has  decided  to  build  the  new  inter- 
county  bridge  over  the  Rolling  Fork  River  at  W^ooldridge's 
Ferry.  The  estimated  cost  of  the  bridge  is  $16,000,  of  which 
Hardin  County  will  pay  60%,  and  Bullitt  County  the  remainder. 

Akron,  Ohio — Bids  will  be  received  until  11  a.m.,  Aug.  27, 
by  C.  L.  Bower.  Clk.  of  Summit  County,  for  building  ap- 
proaches and  paving  the  Louis  Young  Bridge  over  the  Ohio 
Canal,  Manchester  Rd.,  Coventry  Township. 

Cincinnati,  Ol»lo^(0fficial) — Bids  will  be  received  until 
noon,  Sept.  3,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  rebuilding  a  culvert  in  the  Cleves  Rd.  from  Miami 
Ave.,  Cleves,  to  the  Blue  Rock  Pike  in  Colerain  Township. 
Albert  Reinhardt  is  Clk.   of  Comrs. 


Clpvelnnd,  Olilo — Bids  will  he  received  until  noon,  Aug.  18, 
by  the  Commissioner  of  Purchases  and  Supplies,  511  City  Hall, 
for  the  construction  of  two  concrete  box  culverts  in  the 
Woodland  HiUs-Garfield  division  of  East  Blvd.,  south  of 
Kinsman  Ud. 


contract  for  placing  a  floor  on  the 
las  been  awarded  by  the  Boar<l  of 
WEILAND,    376    Rockefeller    Bldg., 


+Clpvelnnd,  Oliio — The 

now    Clark    Ave.    Bridge 
Control    to    EDWARD    A. 
Cleveland,  at  $78,682. 

+  C<iliinibu8,  Olilo — The  Board  of  Commissioners  of  Frank- 
lin County  has  awarded  the  following  contracts  for  bridge 
work:  Construction  of  the  Eberly  Kd.  Bridge  over  Alum 
Creek,  substructure  to  the  FUITZ-RUMER-COOKE-GRANT 
CO..  Columbus,  at  $9092,  superstructure  to  the  CASE-CRANE 
KNGINEEKING  CO.,  at  $9271;  approaches  to  the  Sohrock 
Bridge  to  PlIRDUM  &  SCHWARTZ  at  $15,014.     Noted  July  15. 

Delaware,  Olilo — (Official) — Bids  will  he  received  until  noon, 
Aug.  30,  by  W.  V.  Aldrich,  Audr.  of  Delaware  County,  tor 
the  construction  of  the  substructure  and  superstructure  of 
the   Winter   St.   Bridge. 

Hamilton,  Ohio — On  Aug.  2  the  Common  Pleas  Court  per- 
manently enjoined  the  Commissioners  of  Butler  County  from 
awarding  a  contract  to  the  A.  J.  Yawger  Co.,  Indianapolis, 
Ind.,  for  the  construction  of  the  Columbia  Bridge  at  Wood 
St.  The  contract  price  was  $96,000.  The  injunction  was  made 
on  the  grounds  that  the  substructure  and  superstructure  were 
not  divided  in  the  bid,  that  the  specifications  permitted  a  mod- 
ification of  the  contr.act  after  being  signed,  and  because  the 
bid  for  the  substructure  exceeded  the  estimate.  New  bids  will 
be  asked  for  this  bridge.  W.  W.  Crawford  is  County  Audr. 
Noted   May   20  and  July  8. 

Hilisboro,  Ohio — (Official) — Bids  will  be  received  until  11:30 
p.m.,  Sept.  6,  by  the  Board  of  Commissioners  of  Highland 
County  for  the  construction  of  a  steel  bridge  over  Rocky 
Fork  Creek  near  the  County  Infirmary.  B.  O.  Pratt  is  County 
Surv. 

Marion.  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  18,  by  the  Board  of  Commissioners  of  Marlon  County 
for  reflooring  county  Bridges  Nos.  17,  22  and  23  with  creosoted 
wood  block.     V.  Perle  Garfield   is  Clk.  of  Comrs. 

Slew  Philadelphia,  Ohio — Bids  will  be  received  until  Sept.  1 
by  the  Board  of  Commissioners  of  Tuscarawas  (bounty  for 
repairing  the  stone  substructure  and  constructing  a  new  steel 
superstructure  with  a  20-tt.  roadway,  of  a  bridge  over  Sugar 
Creek  Falls,  Franklin  Township.  R.  H.  Nussdorfer  is  County 
Audr. 

North  Randall,  Ohio — The  Board  of  Commissioners  of 
Cuyahoga  County,  Cleveland,  has  instructed  the  County  Sur- 
veyor to  prepare  plans  for  the  construction  of  a  bridge  over 
the  tracks  of  the  Erie  R.R.  near  North  Randall.  The  esti- 
mated cost  is  $40,000. 

Ravenna,  Ohio^ — Bids  will  be  received  until  noon,  Aug.  30, 
by  the  Board  of  Commissioners  of  Portage  County  for  the 
construction  of  a  75-tt.  steel  bridge  with  concrete  or  wood 
block  floor  over  the  North  Mahoning  River  in  Charlestown 
Township. 

+Crown  Point,  Ind. —  (Official) — The  Commissioners  of  Lake 
County  have  awarded  the  contract  for  the  construction  of  a 
Scherzer  rolling  lift  bridge  to  the  PHEE  CONSTRUCTION  CO., 
Chicago,  111.,  at  $76,000;  the  same  company  will  build  a  tem- 
porary  bridge   at   $3512.      Noted  July   22. 

Washington,  Ind. — It  is  reported  that  bids  will  be  asked 
some  time  in  September  by  the  Commissioners  of  Daviess 
County  for  the  construction  of  one  60-ft.  steel  bridge  and  four 
others  ranging  from  25  to  30  ft.  in  length.  All  will  have  rein- 
forced-concrete  abutments  and  floors.  L.  S.  Core  is  County 
Audr.  and  W.   J.  Shanks  is  Surv. 

+Paris,  III. —  (Official) — The  County  Superintendent  of 
Highways  ot  Edgar  County  has  awarded  the  contract  for  the 
construction  of  a  reinforced-concrete  bridge  over  Sugar  Creek 
on  the  Chicago  Rd.  to  ALAN  JAY  PARRISH.  Paris,  at  $7600. 
Other  bidders  were:  East  St.  Louis  Bridge  Co.,  East  St.  Louis, 
$8000;  Chrisman  Contracting  Co.,  Chrisman,  $7900;  Zimmerly 
Bridge  Co.,  Paris,  $8295.     Noted  July  29. 

Watseka,  111. —  (Official) — Bids  will  be  received  until  1:30 
p.m.,  Aug.  IS.  by  Benjamin  Jordan,  County  Supt.  of  Highways 
of  Iroquois  County,  for  the  construction  of  two  reinforced- 
concrete  bridges  in  Pigeon  Grove  Township.  The  estimated 
cost   of  the   two   bridges   is   $6575. 

Orange  City,  Iowa — Bids  will  be  received  until  2  p.m.,  Sept. 
6  (extension  of  date  from  Aug.  3).  by  the  Auditor  of  Sioux 
County  for  the  construction  of  a  bridge  over  the  Sioux  River, 
on  the  state  line  two  miles  south  of  Hudson,   S.   D. 

+Waukon,  Iowa — (Official) — The  Board  of  Supervisors  of 
Allamakee  County  has  awarded  the  contract  for  the  construc- 
tion ot  reinforced-concrete  bridges  and  culverts  to  ELT  B. 
FOWLER,    Lansing,    Iowa,    at    about    $14,000.      Noted    July    29. 

+AVebster  City,  Iowa — The  Board  of  Supervisors  of  Hamil- 
ton Countv  has  awarded  contracts  for  bridge  construction 
as  follows:  A.  W.  MERRICK.  Boone,  $11,423  for  five  bridges; 
CLINTON  BRIDGE  WORKS,  Clinton,  $6607  for  three  bridges; 
ALBERT  SWANSON,  Webster  City,  $6671  for  three  bridges. 
Noted  July  8. 

Mankato,  Minn. — Bids  will  be  received  until  2  p.m.,  Aug.  18, 
by  the  Commissioners  of  Blue  Earth  County  for  the  con- 
struction of  a  120-ft.  concrete  arch  in  Shelby  Township.  C.  L. 
Kennedy  is  County  Audr. 

"Wadena,  !tllnn. — Bids  will  be  received  until  2  p.m.,  Aug.  23, 
by  Eugene  Rose.  Audr.  of  Wadena  County,  tor  the  construc- 
tion ot  State  Bridge  No.  1551  on  the  county  road  at  Twin 
Lakes  in  the  Town  of  Shell  River. 

Girard.  Kan. — Bids  will  be  received  until  noon,  Aug.  IS.  by 
the  Commissioners  of  Crawford  County  for  the  construction  of 
ten  steel  or  reinforced-concrete  bridges.  Charles  C.  Everett 
is  County  Clk.     Noted  July  8  and  22. 

+Jnnetion  City,  Kan. — The  contract  for  two  new  spans 
of  the  North  Washington  St.  Bridge  over  the  Republican 
River,  to  replace  those  washed  out  bv  the  recent  floods,  was 
awarded  to  the  LEAVENWORTH  BRIDGE  CO.,  Leavenworth, 
at  about  $6000.     The  spans  will  be  of  reinforced  concrete. 
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?o7"the  constructionTt  .^nlSrced -concrete  bridge  over  the 
Kansas  Rivlr  at  Lawrence.  Hedrick  &  Cochran,  Kansas  City, 
Mo.,   is  Consult.    I3ngr. 

Oxknioosa.  Knn.— Bids  will  be  received  until  noon,  Aug. 
19  bvl!p  Sheldon,  Clk.  ot  Jefferson  County,  for  the  con- 
struction of  l1  steel  and  reinforced-concrete  bridges,  and  for 
the   repair  of  various  bridges. 

Toiioka.  Kan.— The  lowest  bid  received  by  the  city  1°'.  tne 
.     ,,»r.,r,    7,f    1     reinforced-concrete    br  dge    across     Shun- 
S.an^,n.l      r^-eek     tt    Kansas    Ave     and     20th    St.    was    that    of 
inhuT'E.  AUen,  fopekrit  $15,468.     Noted  July  8. 

K-rrmont.  Neb.— Bids  will  be  received  until  Aug.  24  by  John 
O-Conn""  Clk  of  Dodge  County,  for  the  construction  of 
county  bridges  during  the  ensuing  year. 

«"p„„I  Neb.— (Official)— Bids  will  be  received  until  noon, 
Sent  3  bv  K  D  Bahensky,  Clk.  of  Howard  County,  St.  Paul 
fn?  the  construction  of  a  high  truss  steel  bridge  across  the 
T.oupRiv??  about  two  miles  south  of  St.  Paul.  It  will  have 
five   115- ft.   spans   with   a   K.-ft.   roadway. 

Medorn.  N.  D.— Bids  will  be  received  until  Aug.  23  bv  the 
i„rtitor  of  Billings  County  for  the  construction  of  a  steel 
br"idge  on  c?nc."fe  piers  over  the  Little  Missouri  River  at 
Medora.      Noted   Apr.    29    and    May    13. 

d-Ii-larence.  Mont.— (Official)- The  Commissioners  of  Ravalli 

-S  ^^*^?\d^^^-;^5i^^ef<^^i:^^  VJf  <^°li: 

PEPPARD,  Missoula,  at   $9700.     Noted   July   29. 

Cnprollton.    Mo.-(OflRcial)--The    P'-°P°««£,,fPf ^J^^  thrpm" 
in  Carroll  County,  which  was  to  have  been  called  for  the  pu. 
nose   of  voting   for  a   bond   issue   ot  ?250.OOU   lor    DuiiainB 
bridges,   has   been    indefinitely   postponed.     J.   W.   Hollister   is 
County  Clk.     Noted  July   8.  . 

b"s7Bi?l\Yi"c^^ei°k%*n^the^Trl;n^V^S-p"itttrsl^n-kd^'-ntlr 
Greenville. 

+l.onislana.   Mo.-The    contract   'o';   *!>,«„ '^a^fe'k^has"   heen 
reinforced-concrete     bridge     acipss    Buffalo     Creek     "as     o 
awarded    to    the   MISSOURI   BRIDGE    &    IRON    cu., 
at    $5974.      Seven   other   bids   were    recei\ea. 

♦  Clinton,  Ark.-The  contract  for  the  qo"/ti-uet^on  of  a  steel 
bridge    over    the    Little    Red    River    h^^^Jjeen    awarded    to 
GREENBERG  IRON  CO.,  Terre  Haute,  Ind.,  at  ».).)Uu. 

Little  Rock.  Ark.-It  is  reported  that  the  Chicago  Ro^k 
Island  &  Pacific  Ry.  is  preparing  to  build  a  qt  it  will  be 
Crete  viaduct  over  its  tracks  on  East  Second  bt.n  TJiw- 
irVh«e"w^?k-w1?l\t^^^ne-il^nder\\%%%^^^-!s1o^roVlll^% 
Levinson,   City  Engr. 

Searcv.  Ark.— Bids  will  be  received  until  ^  ,V^"','^i-'i<Z„l^;.^l 
J.  A.  Marsh.  County  Judge  of  White  County  for  the  const,  uc 
tion   of  a   bridge   across   the  Little   Red   Kiver. 

Houston   and  Aldine  Rd. 

+  Antle«,  Okla— (Official)- The  Commissioners  o*  f^jh- 
ma^ha  County  have  awarded  the  contract  for  ^Ijej^g^jf^t^.^., 
tion  of  five  bridges  to  the  ILLINOIS  STEEL  bkiuute.^ 
Jacksonville,  111.,  at  $44,940.  Other  bidders  ^^' ^j  ,8^',"o^^Mii- 
Bridge  Co  $47,728;  Missouri  Valley  Bridge  Co.,  jf4b,40u,  iviis 
fourf  Bridge  &  Iron  Works,  $46,728;  Canton  Bridfe  ,p°V  ^f^. 
!l5;  Federll  Bridge  Co.,  $50,575.  C.  A.  Heere  is  County  Clk. 
Noted  July  29. 

Fairvlew.  Okla.— The  Board  of  Commissioners  of.Major 
Cou^ty^i^s Reported  to  be  contemplating  tjie  construction  ^f 
about  40  neW  bridges.  The  estimated  cost  is  $10,000.  G.  A. 
Newton   is   County  Clk. 

+Ft.  Towson,  Okla.-A   contract   for   the   construction   of   a 

f£d^:i"?o  ;^'f  p'lTiS'er'-ad^Ss^  s^^ir^^^-r'isi.  "sh: 

Springfield,   Mo.,   at   $15,000. 

g;-Fi"^t^efTs"K^rgr^^'^Tlfiam^'?l.  ^^t  ^r^^'Mi^- 
Noted   June   3.  „  •,„„, 

Gila  Bend,  Ariz.— See  item  under  "Railways.  —Arizona. 

♦Seattle.  Wa«h.-The  Bo-d  of  Public  Works  ha^^a^varded 
contracts  for  t^e  construction  of  tvvo  bridges  over ^^  complete 
L-Jfu^aua^^l,'  =^H/Ni^TI;DE^^'^^N,"^dison  Block  SeaU^e  at 
\l^'S-'c^S-  ¥lZT^.r^-  ^oV  famrF.fe^.'^ar^lY4!60^l'r|unfst?IgJu?e 

SH^^  koi^^tS^  <t^[^?^r^  J^th^d^ll^lr 
bascule  trunnion  type.     Noted  July  1  and  29. 

S'?o\rbefw:^^  ^'a\'^l  -^'^C<?a"c^e°ey'^^Tgr:^?^ma^k^d-co°s"t 
is  $10,000.     Max  Gehler  is  Clk. 

Dun»mulr.  Calif-Bids  will  be.  received  until  2  P_m.^  Aug. 
91  hi.-  fhp  State  Highway  Commission,  Forum  Biog.,  »ai.ia 
minto.    for   the    cons^truction    of   a   reinforced-concrete    bridge 


over  the  Sacramento  River  near  Dunsmuir.  It  will  have  one 
ar?h  180  ft  long,  and  two  arches  of  114  ft.  each.  Austin  B. 
Fletcher   is   State   Highway    Engr.      Noted   Aug.    5. 

4.Eureka.  Calif.— The  Board  of  Supervisors  of  Humboldt 
CoJrity  has  awarded  the  contract  for  the  construction  of  a 
susnension  bridge  across  the  Salt  River  at  Ballou's  Ford  to 
^RANK  L  SMITH  at  $16,490.  Other  bidders  were;  Elsemore 
&  JacSbsT'SlMS"  Joseph  H.  Moore  &  J.  N.  Lentell,  $19,972; 
Mercer-Fraser  (Jo.,   $21,316. 

H^Sacranlento,  Calif.— The  State  Highway  Commission  has 
awarded  a  contract  for  the  construction  of  two  bridges  across 
Boulder  Creek  and  Shotgun  Creek  in  Shasta  County,  to  A.  F. 
ROLANDI,  San  Francisco,  at  $5450. 

San  Jose,  Calif.— (OfflciaD—Bids  will  be  received  until  11 
«m  Aug  23  by  the  Board  of  Supervisors  of  Santa  Clara 
County  for  the  construction  of  a  two-span  girder  type  re- 
info?ced-concrete  bridge  over  Bodfish  on  the  Bodfish  Rd  and 
for  slab  type  reinforced-concrete  culvert  on  the  Shannon  Rd. 
Henry  M  Aver  is  Chn.,  Bd.  of  Supvrs.  Henry  A.  Pfister  is  Clk. 
4.LikiaIi.  Calif.— The  Board  of  Supervisors  of  Mendocino 
Comity  has  awarded  a  contract  for  bridge  work  to  V.  M. 
PRICE,  at  $6000. 

WATER   SUPPLY— IRRIGATION 
*S„„th    Braintree    |Ia.s.-(pffic^al)-^Bids   w 
and'foTll^ying  wa^"e?mamf.°W.  E^Maj^bSry  is  Supt.  of  Water 
Wks. 

•Hartford,  Conn.-Bids  were  rec-ved  b     t    e^Bo^'-d  of  Wa^ 

ipB^¥^e?^'i.^'^Ssf$?^-r«;-«^  !• 
llnlineering  &  Construction  Co.  Hartford  Conn  |465  28o 
^o^'!?e?v°'V^o'?r*^°"Y^.°-$4^t,T7"orBatlri'  ItS  clfir^fill 
Co'  ChicaIo,in.  $512,767  and  James  A.  Hart  Co.,  New  York, 
N.  "y.,     $723,860.      Noted    July    15. 

Rnffnlo  N  Y.— The  Council  contemplates  issuing  bonds 
t-H5?t>w\t'l'rsrs1ln,-  G^i^ge-^.^  N^%tr1s^°/ct^^ao^mV. 
of  Pub.  Wks. 

t     ?^i'|fL"El'A"cllTT«i?k^iJ-lT9^^U^?v"e'?liU-\%%.'%Tra^c^se^^^ 
?2%^'lor^?o^st'r-?cipif  diverting  dam   and ^aPPU-t^nances 
Other  bidders  were;     George  &   Bove.$13^iO-.K£Upnrj 
^^  S^c%\l%el-   ^iTs^    |V'l:    Sar^er.^°$13,538.'    ^George 
Rasbach  is  Clk.     Noted  July  22. 

_*    T«i     1-       lOfficial) — The   contract  will  be   award- 
♦Lockport,  ''•   "Jj-TT'^JPt^'^U     Lockport,  at  $15,090,   for  lay- 

Supply.     Noted   July   29. 

„,  ..  ^.  .  r-r^i/ernor  Fielder  has  officially  approved  the 
plaIro"f*"t?e^\fiT^°a7eTl9fjommissionfc^^^ 

SricipimiesrThr^no7t?il'r'n^'part'°o'f   t^^   s\ate   which    have 

joined   in  the  project.  , ,.    ,„ 

west   orange,   X    J-^An    electio      will   be   held    Au^g. ^16^ to 

vote   on    the   question    of   P"';'=^!?f'"f^t  will  not  exceed  $300,000. 

Srfon 'p"^BasIett'  is    Prel    ofThe"company.      Noted    July    15. 

Al.ent„,vn,  Penn -A  report  has  been  sbmittedbs^^Char^ 

?un^,ti'g'''lt^ti?-"  T^h"e^est?ma\^I  Sft1ll27,500  t^o  $48,500.  ac- 
cording  to  pumps  used.  ,r    y,^ 

Jon^s»*rL?oyrrTo-;;.?"c1k:V^r'5lyi^nTkVo^utT^'J  m^lYe^s  ^t\V- 
ter  mains.     Noted  Apr.  8. 

♦Lan^borne  ll««^^l^%\T^^%ofTM^i-R  ""So..  Joll 
^TllJt'ifut  's°t.,"phitad?l?h?a'^  fofi'nstalling  a  filtration  plant. 
Noted  July  8  and  15.  .  ^ 

♦•MifflinburE,  Penn.— (Official)-The  cojitract  has  been 
awfrded  to  F.  H^  GIMBERLINGSelins  Grove    at  $3979    by ^tjje 

l?eT,^^o'Jr.'°ilex\"^r'='pSt^ter^  lo'J^^^^^^.r  ^°"-'^'  ^^  ^- 
[|  Consuit.    Engr.      Noted    May    27    and    July    22. 


is  $100,000.     Noted  Nov.  19,   1914. 

Co'^n^J^^il^-ei^^trfh^----^  : 

ed  »sir  t^?^^»'MSH?-^^^^^^^^ 
will  be  used  for  the  extension  of  its  system. 

to  ^^^-^^^^l^-S"^^^^^'  '"^    """ 
is  Consult.  Engr.     Noted  June  10.  .      ,   .v,    . 

the^^?^Xei"^o;^-nt;;^?S?fi^^'^-^-o'-"" 
ter  system  this  year.     Noted  Aug.  5. 

,       .     -11      K-^      Rids  will  be  received  about  Sept.  1,  accord- 
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llrt-wMtiT.  Ohio — Uids  will  be  received  until  AuK-  20  by 
L.  S.  Lash.  Village  Clk..  for  constructiriB  a  municipal  water 
system.  The  W.  H.  yherman  Co.,  Toledo,  is  Engr.  Noted 
Feb.    4. 

flevelniiil  HelifhtN.  Ohio — (Warrensville  post  office) — Bids 
will  be  received  by  H.  11.  Canfleld,  Cllc,  until  noon,  Sept..  7, 
for  the  construction  of  an  S-in.  water  main  in  Derbyshire, 
Kent,  Lennox,  Norfolk  and  Surrey  Rd.  The  F.  A.  l^ease  En- 
gineering Co.,   Marshall   Uldg.,    Cleveland,   is  Engr. 

Fnmierfiville,  Ohio — .\ccording  to  press  reports  bids  will 
oe  received  about  Aug.  20  bv  the  city  for  the  installation  of 
a  water  system.  The  estimated  cost  is  $14,500.  A.  S.  Gilbert 
is   Village  Clk.      Noted   June    10. 

Ohrrlin.  Ohio — The  city  plans  to  construct  a  10,000.000- 
gal.   reservoir. 

Knst  ChieuKo.  Ind. — The  State  Board  of  Health  recommends 
the  installation  of  a  filtration  plant  for  the  East  Chicago  and 
Indiana    Harbor   Water   Works    Co. 

Topekn,  Ind. — The  Topeka  Water  Co..  recently  incorporated 
with  $8000  capital,  will  install  a  water  system.  A.  D.  Ritter 
is  interested. 

+Fronktort.  111. —  (Official) — The  contract  has  been  awarded 
to  the  CHICAGO  BRIDGE  &  IRON  WORKS.  Chicago,  at  $4950. 
for   constructing  a    water   tank  and   tower.      Noted  July   22. 

+Joliet,  III. — (Official) — The  contract  has  been  awarded  to 
ROBERT  SHANNON,  421  Pleasant  St.,  at  $38,516,  for  laying 
water   mains. 

+Murph5-sboro.  111. — The  contract  has  been  awarded  to  the 
NEW  YORK  CONTINENTAL  JEWEL  FILTRATION  CO.,  New 
York.  N.  Y.,  for  constructing  a  filtration  plant  for  the  Water 
Works.   Electric  Light   &   Gas  Co.      Noted   July   29. 

+'*KoekforiI,  111. —  (Official) — Bids  were  received  July  27 
for  furnishing  pumping  equipment  for  well  No.  S  as  follows: 
Rotary  Type:  LAYNE  &  BOWLER  CORPORATION.  Los  Ange- 
les. Calif.,  Proposal  No.  1,  60  doz.,  $4882  (awarded  contract); 
American  Well  Works.  Aurora,  105  doz..  $5739;  Layne  & 
Boyler  Corporation.  Proposal  No.  2.  60  doz..  $5782;  Byron 
Jackson  Co..  San  Francisco.  Calif..  $5833.  Reciprocating  Tvpe: 
American  Well  Works,  Aurora,  150  doz.,  $9600:  and  Inter- 
national Steam  Pump  Works,  Chicago,  105  doz.,  $9900.  Noted 
July  15  . 

Siirinsfield,  111. — The  construction  of  locks  at  the  dam  in 
the  Sangamon   River  is  under  consideration  by  the  Council. 

\V'atertoivn,  III. — Bids  will  be  received  until  3  p.m.,  Aug.  16, 
by  Frank  D.  Whipp,  Fiscal  Supv.,  Springfield,  for  laying 
c.-i.  water  mains  at  the  Watertown  State  Hospital.  Martin  C. 
Schwab.   Mailers  Bldg..   Chicago,   is  Consult.   Engr. 

+E:ilsn'orth,  Wis. — The  contract  has  been  awarded  to  HEC- 
TOR COOLSAET,  Marshall,  JNIinn..  at  $5865,  for  making  exten- 
sions to  the  water  system.     Noted  June   10  and   July  22. 

+We.st    .Vllis,    Wis (Official) — The     contract     has     been 

awarded  to  HERMAN  HOBONSEE,  Milwaukee,  at  $1.04  per  ft. 
for  water  pipe  and  $0.79  per  ft.  for  sewer  pipe.     Noted  Mar.  11. 

Germania,  Iowa — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a   water   system.      M.   S.   Stoddard   is  City   Clk. 

+Klngsley,  Iowa — (Official) — The  contract  has  been  award- 
ed to  the  DES  MOINES  BRIDGE  CO..  Des  Moines,  at  $4350, 
for  constructing  water  tanks.     Noted  July  29. 

+OBdeii,  Iowa — The  contract  has  been  awarded  to  the 
ALAMO  ENGINE  &  SUPPLY  CO..  Omaha,  Neb.,  at  $9378,  for 
furnishing  18,000  ft.  of  4-in.  water  pipe  and  specials.  Noted 
July  22. 

Fore-st  Lake,  3Iinn. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $20,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system  and  storm 
water    drains.      J.   F.    Druar,    St.   Paul,    is   Engr. 

We.st  St.  Paul.  Minn. —  (St.  Paul  post  office) — An  election 
will  be  held  to  vote  on  the  question  of  issuing  $35,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  the  extension  of  the 
water  system.     J.  F.  Druar,  St.  Paul,  is  Engr. 


Syracuse,  Jfeli. — Bids  will  be  received  until  Aug.  19  by  Wil- 
liam Stanbro,  Village  Clk..  for  making  inprovements  to  the 
water  svstem.  C.  O.  Martz,  Lincoln,  is  Engr.  The  estimated 
cost  is  $8500.     Noted  June  10  and  July  15. 

+'\Vatertowrn,  S.  D. —  (Official) — The  contract  has  been 
awarded  to  the  AMERICAN  CAST  IRON  PIPE  CO..  Birming- 
ham. Ala.,  at  $7875.  for  furnishing  c.-i.  pipe  and  castings. 
Other  bidders  were  the  United  States  Cast  Iron  Pipe  &  Foun- 
dry Co..  $7925  and  the  Crane  Co..  $9425.     Noted  July  29. 

Colunihia  Falls,  3Iont. — A  franchise  has  been  granted  to 
James  A.  Talbot,  according  to  press  reports,  for  the  construc- 
tion of  a  water  system.     A.  L.  Jaqueth.  Kalispell.  is  Engr. 

Maeon,  3Io. — At  a  recent  election  the  citizens  voted  in  favor 
of  issuing  bonds  for  $30,000.  the  proceeds  of  which  will  be 
used  for  the  extension  of  the  water  system  and  for  the  in- 
stallation of  a  filtration  plant.  Harper  &  Stiles.  Grand  Ave. 
Temple.  Kansas  City,  is  Engr.     Noted  Dec.  10,  1914. 

Heber  Sprine-s.  Ark. — Plans  have  been  prepared  and  ac- 
cepted for  the  construction  of  water  and  sewer  systems.  The 
estimated  cost  is  $80,000.     Noted  Feb.  IS. 

+Dallas,  Tex. — The  contract  has  been  awarded  to  the  NEP- 
TUNE METER  CO..  90  Worth  St..  New  York.  N.  Y..  at  about 
$72,000  for  furnishing  water  meters. 

Elein,  Tex. —  (Official) — Bids  will  soon  be  received  for  the 
construction  of  a  water  svstem.  the  estimated  cost  of  which 
is  $11,000.     J.  W.  Thomas  is  City  Secy.     Noted  July  2. 

Galveston,  Tex. — Bids  will  be  received  until  Aug.  26  by 
John  D.  Kelley.  City  Secy.,  for  furnishing  and  erecting  an 
air  pumping  engine  at  the  Alta  Loma  pumping  station. 

Caddo,  Okla. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  bonds  for  $20,000.  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  water  system. 


Gram!  Junction,  Colo. — The  citizens  contemplate  holding  a 
special  election  to  vote  on  the  question  of  a  bond  issue  foi 
$15,000.  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  the  water  system.     H.  F.  Vorbeck  Is  W.ater  Comr. 

I'ueblo.  Colo. — According  to  press  reports  the  Cuch.avas  Ir- 
rigation Co.  will  issue  $1,200,000  in  bonds,  the  proceeds  of 
which  will  be  used  to  complete  its  irrigation  system.  Devlnc 
&  Preston.  Pueblo,  is  Representative. 

Ilrlirhnm,  I'tnh — It  is  reported  that  plans  are  being  pre- 
pared for  the  construction  of  an  irrigation  system  to  water 
the  beet  sugar  lands  on  the  west  side  of  Bear  River  for  the 
Utah  Idaho  Sugar  Co. 

Salt  Lake  City,  Utah — The  Sand  Point  Irrigation  Co.  plans 
to  build  a  pumping  plant  on  Utah  Lake.     Jay  Dinsmore  is  Mgr. 

Spanish  Fork,  Utah — Bids  will  soon  be  received  for  the  con- 
struction of  an  irrigation  system  to  water  5000  acres  of  land 
in  the  Sand  Point  project.  Jay  and  B.  F.  Dinsmore,  Salt  Lake 
City,    is  Arch. 

+rh<i-nix,  XtIt..  —  Contracts  have  been  awarded  to  the 
PITTSBURGH-DIOS  MOINES  STEEL  CO.,  at  $3240  and  to  the 
CHARLES  C.  MOORE  EN(5INEERING  CO..  San  Francisco. 
Calif.,  at  $4475  for  installing  water  tube  boiler  and  steel  tower 
and  tank  at  the  Asylum,  State  Prison  and  State  House. 

Hillyard,   Wash Bonds   for   $6000   have   been   voted   by    the 

citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  new  water  system.     Noted  July  29. 

Paulsbo,  AVash. — Plans  are  being  prepared  for  the  con- 
struction of  a  water  system  bv  G.  N.  Miller  &  Son,  Burke 
Bldg.,   Seattle.     The  estimated  cost  is   $10,000.     Noted   June    17. 

Seattle,  Wash. — Water  mains  will  be  laid  in  East  54th  St., 
and  in  Bradner  St.     A.  H.  Dimock  is  City  Engr. 

Seattle,  Wash.  —  Plans  have  been  approved  by  the  City 
Council  for  the  sealing  of  the  Cedar  River  impounding  dam. 
A.  H.   Dimock  is  City  Engr.     Noted  Apr.  22  and  June  17. 

Stanwood,  Wash. — Plans  have  been  prepared  bv  the  Coast 
Engineering  Co.,  White  Bldg.,  Seattle,  for  the  construction  of 
an  auxiliary  water  system  to  furnish  water  for  flre  protec- 
tion.    The  estimated  cost  is  $10,000. 

Halfway,  Ore. — Press  reports  state  that  a  permit  has  been 
granted  for  the  use  of  the  Makinson  Spring  for  a  municiiial 
water  supply.  A  plant  will  be  constructed  at  an  estimated 
cost  of  $20,000. 

+Modesto,  Calif. — The  contract  for  the  construction  of  a 
concrete  flume  across  Dry  Creek  on  the  main  canal  of  the 
Modesto    Irrigation    District    has    been    awarded    to    ERNEST 

GREEN.  Modesto,  at  $60,602. 

Mntheson,  Ont. — Bonds  for  $20,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.     F.  W.  Rockall  is  Clk. 

Kast  Kildonan,  Man. — A  bvlaw^  has  been  passed  bv  the 
Municipal  Council  for  $41,000,  the  proceeds  of  which  will  be 
used  for  the  construction  of  water  mains. 

Regina,  Sask. — Bids  will  be  received  until  Sept.  6  by  J.  W. 
Mackay,  Supt.  of  Water  Wks.,  for  furnishing  and  installing  a 
7,000.000-gal.   pumping  unit  at  the  power  house. 

SEWERS 

Boston,  Mass. — Bids  will  be  received  until  Aug.  13  by  the 
Department  of  Public  Works  for  the  construction  of  sewers 
and  drains  in  various  streets  from  Yarmouth  to  West  New- 
ton St.  Edward  F.   Murphy  is  Comr. 

+Iloston,  Ma.ss. — The  contract  for  the  construction  of 
sewers  in  Jamaicaway.  Parkton  Rd.,  Pondwav  Ave.,  Moraine 
and  Halifax  St.  has  been  awarded  to  "W'lLLIAM  L.  DOLAN, 
at    $5700. 

Boston,  Mass. — Bids  will  be  received  until  1:30  p.m.,  Aug. 
IS,  by  the  Metropolitan  Water  and  Sewerage  Board  for  170 
tons  of  S4-in.  diam.  bell  and  socket  c.-i.  pipe  and  140  tons 
of  special  c.-.i.   pipe   ranging   from    48-   to  84-in.   diam. 

East  Gardner,  Mass. —  (Gardner  post  office) — Bids  will  be 
received  until  Aug.  18  by  the  State  Board  of  Insanity,  Room 
36,  .State  House.  Boston,  for  the  construction  of  a  sewer  sys- 
tem at  the  Gardner  State  Colony. 

AVorcester,  Mass. — The  Sewer  Department  contemplates  the 
construction  of  extensions  to  the  double  sewer  svstem  in  the 
Chandler  St.  Section.  The  estimated  cost  is  $32,600.  Mathew 
(Jault   is   Supt.    of  Sewers. 

+  Hartford,    Conn. — The    contract    for    the    construction    of 

sewers  in  Ridgefleld  St.  and  Westboune  Parkwav  has  been 
awarded  to  EDGAR  T.  DUNCAN,  at  $9982.  Other  bids  were: 
O'Neil  Bros..  $10,451;  W.  T.  Ryan  Construction  Co..  $11,715; 
A.  "W.  Bryne.  $12,050;  Joseph  Manocchio.  $12,264;  Louis  Rogers 
&  Co..  $12,266;  Antonio  Lambo,  $12,395;  C.  H.  Slocomb  &  Co., 
$12,586:  N.  C.  Casciano,  $12,949;  Berardino  &  Tomassetti.  $12.- 
272. 

+WalIinBford,  Conn. —  (Official) — The  contract  for  the  con- 
struction of  tile  pipe  sewers  and  for  the  completion  of  the 
high  level  sewer  has  been  awarded  to  O'NEIL  BROS..  Hartford 
at  $5647.  Other  bids  were:  N.  C.  Cascino.  Hartford.  $7251; 
E.  F.  Kavanaugh.  Wallingford.  $7726:  Thomas  F.  Mahr,  New 
Haven.  $9107;  Berdino  &  Tomsetti.  Meriden.  $9492.  Noted 
July   29. 

New  York,  IV,  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  by  Marcus  M.  Marks.  Borough  Pres..  for 
the  relocation  and  reconstruction  of  sewers  in  Rector  St..  from: 
Melrose  Construction  Co..  $16,246;  P.  J.  Kearn.  $16,414;  Law- 
rence Contracting  Co..  2409  Walton  Ave..  New  York.  N.  Y.. 
$11,886;  E.  A.  Mathew,  $21,522;  Kingsbridge  Contracting  Co., 
$14,518;  U.  S.  Drainage  &  Irrigation  Co.,  $30,221;  A.  Spooner 
&  Sons,  $14,130;  Casperini  &  DeBlasio,  $19,246;  P.  Reilly,  $20,- 
569;  Paconi  Contracting  Co..  $14,551;  Briggs  &  McLaughlin. 
$16,792;  E.  J.  Granites  Co..   $13,570.      Noted  July  29. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  2  p.m..  Aug.  16.  by  Marcus  M.  Marks, 
Borough  Pres.,  for  the  construction  of  sewers  in  EUwood  St. 
from  Nagle  to  Sherman  Ave. 
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New  York,  N.  Y. — (Borough  of  Manhattan) — (Official) — -Bids 
will  be  received  until  3  p.m.,  Aug.  IS,  by  Marcus  M.  Marks, 
Borough  Pres.,  for  the  alterations  and  improvements  to  the 
sewer  in  First  Ave.,  and  to  the  outlet  sewi  r  at  Dycl<man  St. 
and  the  Hudson  River,  including  the  construction  of  a  sub- 
merged outlet  and  screening  chamber. 

New  York,  N.  Y. —  (Borough  of  Queens)— (Official) — Bids 
will  be  received  until  11  a.m.,  Aug.  19,  by  Maurice  E.  Connolly, 
Borough  Pres.,  for  the  construction  of  sewers  and  appurten- 
ances in  Atlantic  Ave.,  Fourth  Ward,  and  for  the  construction 
of  inlet  basins  in  Webster  Ave.,  First  Ward. 

♦  New  York.  N.  Y. —  (Borough  of  Richmond)  —  (Official)  — 
The  contract  for  the  construction  of  temporary  sanitary 
sewers  in  Kissel,  Castleton,  Henderson  Ave.  and  in  Brighton 
Blvd.  has  been  awarded  to  JOSEPH  JOHNSON  SONS,  at  $20,907. 
Noted   July    22. 

+  SyrncnHe,  Ti.  V. — (Official) — The  contract  for  the  construc- 
tion of  storm  water  sewers  in  tlie  northeastern  section  of  the 
city  has  been  awarded  to  FRANK  SPOSATTO,  124  Noxon  St., 
Syracuse,  at  $4.-i,S04.     Noted  July  29. 

Atlantic  HiKhlandM,  N.  J. — At  a  recent  election  the  citizens 
voted  to  issue  $25,000  in  bonds.  The  proceeds  will  be  used 
for  the  improvement  and  extension  of  the  sewer  system. 
Noted  June  10. 

+Hackeiisaok,  N.  J, — The  contract  for  the  construction  of  a 
sewer  system  and  a  sewage-disposal  plant  has  been  awarded 
to  MILLER  &  PIZZIMENTI,  Caldwell,  at  $87,912.  Noted 
July    22. 

Jersey  City,  Jf.  J.- — Bids  will  be  received  until  4  p.m.,  Aug. 
17,  bv  the  Board  of  Commissioners  tor  the  installation  of  a 
sewer  system  in  West  12th  St.  William  P.  Lee  is  City  Clk. 

Frnnklin.  Penn. —  (Official) — No  sewer  work  is  contem- 
plated by  the  city  at  present.     Noted  Aug.   5. 

^Viikes-Barre,  Penn. — Joseph  Banks,  Wilkes-Barre,  at 
J5329,  submitted  the  lowest  bid  for  the  construction  of  sew- 
ers in   Cedar  and  Grant  St.  and   in  Lincoln   Ave. 

^Baltimore,  Md. — The  contract  for  the  construction  of  an 
additional  section  of  sanitary  sewers  has  been  awarded  to 
RATN  &  REILLT,   at  $96.4S3.     Noted  July  29. 

Richmond,  Ya. — Charles  G.  Boiling,  City  Engr.,  has  been 
authorized  to  prepare  plans  for  the  construction  of  a  metro- 
politan sewer  system  in  the  annexed  territory  on  the  north 
Bide  of  the  Chesapeake  &  Ohio  R.R.   tracks  to   Hermitage   Rd. 

ParkersburK,  W-  Va. — Bids  will  be  received  until  Aug.  18 
by  Frank  Good.  City  Clk.,  for  the  construction  of  five  sewers 
in   various   streets. 

Albemarle,  N.  C. — The  City  Commissioners  have  approved 
plans  prepared  by  J.  G.  Spinks,  City  Engr.,  for  the  construction 
of  a  sewer  system.      Noted  Mar.   25. 

Ayden,  N.  C, — An  election  will  be  held  Aug.  20  to  vote  on 
the  question  of  issuing  $15,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sewer  system. 

Atlanta,  Ga. — An  election  will  be  held  Sept.  16  to  vote  on 
the  question  of  issuing  $1,000,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  sewers  and  sewage-disposal 
plants.      Noted  Aug.   5. 

Ocala,  Fla. — Plans  are  being  prepared  for  the  construction 
of  a  sewer  system  by  J.  B.  McCrary  Co.,  Atlanta,  Ga.  Noted 
June  17. 

Cloverdale,  Ala, — At  a  recent  election  the  citizens  voted  to 
issue  $30,000  in  bonds.  Part  of  the  proceeds  will  be  used  for 
the  construction  of  a  sewer  system.      Noted   July   8. 

APadncah,  Ky. — Bids  were  received  Aug.  3  by  the  Commis- 
aioner  of  Public  Works  for  the  construction  of  the  outfall 
sewer,  District  No.  3,  Contract  No.  1  from:  Yancy  &  Johnson, 
Paducah,  at  $49,361,  and  Winston  Bros.,  Minneapolis,  Minn., 
at   $45,834.     Noted  July  8. 

Chardon,  Ohio — Bids  will  be  received  until  noon,  Aug.  19, 
by  R.  S.  Parks,  Clk.,  Village  Council,  for  the  construction  of 
a  sewage  tre.itment  plant  and  approximately  eight  miles  of 
6-  to  12-in.  vitrified  pipe  sewers.     E.  A.  Fiedler  is  Village  Engr. 

Cincinnati,  Ohio — The  lowest  bid  received  tor  the  construc- 
tion of  sewers  in  South  Canal  St.  and  in  county  property  was 
that  of  Thomas  Strach,  31  Goodall  Bldg.,  Cincinnati,  at  $6400. 
Noted   July  15. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Aug.  19, 
by  the  Commissioner  of  Purchases  and  Supplies  for  the  con- 
struction of  sewers  in  various  streets.  Robert  Hoffman  is 
City   Engr. 

Cleveland  Heiii;hts,  Ohio — (Warrensville  post  office) — Bids 
will  be  received  until  Sept.  7  by  H.  H.  Canfield,  Clk.,  for  the 
construction  of  storm  and  sanitary  sewers  in  Derbyshire, 
Kent,  Norfolk  and  Surrey  Rd.  F.  A.  Pease  Engineering  Co., 
804   Marshall  Bldg.,   Cleveland,   is   Engr. 

Hamilton,  Ohio — The  lowest  bid  submitted  for  the  con- 
struction of  sanitary  sewers  was  that  of  John  L.  Walker  & 
Co.,  at  $35,000. 

Lima,  Ohio — W.  H.  Dittoe,  Ch.  Engr.  of  the  State  Bd.  of 
Health,  has  recommended  to  the  City  Councirthe  establishing 
of  a  scientific  sewer  systtm  and  the  construction  of  a  reservoir. 

+Toledo,  Ohio — (Official) — The  contract  for  the  construc- 
tion of  local  sanitary  sewers  in  District  No.  18  in  Lucas 
County  has  been  awarded  to  J.  N.  BICK,  Toledo.  Noted  July 
29. 

Kendallvllle,  Ind. — The  City  Council  has  retained  Smith  & 
Boulay,  Consult.  Engr.,  Toledo,  Ohio,  to  prepare  plans  for  the 
construction   of  a  sanitary  sewer  system. 

+AIma,  Mich. — The  contract  for  the  construction  of  sewers 
in  (ir.atioc,  Woodworth  and  the  Rockingham  divisions  has 
been  awarded  to  THOMAS  SAMPSON,  Mount  Pleasant,  at  $6090. 

+I^Ncanaba,  Mich. — The  contract  for  extending  the  sewer 
system  has  been  awarded  to  JOHN  F.  LINSAT,  Escanaba,  at 
$33,271. 

Alton,  III, — Plans  are  being  prepared  for  the  construction 
of  a  sewer  svstem  and  a  sewage-disposal  plant  for  the  Alton 
State  Hospital. 


Berwyn,  111. — Bids  will  be  received  until  8  p.m.,  Aug.  17. 
by  the  Board  of  Local  Improvements  for  the  construction  of 
sewers  in  various  streets  .  Oscar  N.  Lindahl  is  Secy.,  Bd.  of 
Local  Imp. 

BvanNton,  III. — The  Commissioner  of  Public  Works  is  pre- 
paring pLans  for  the  construction  of  a  sewer  system  in  the 
southwesterly  section  of  the  city.  The  estimated  cost  is 
$324,400. 

+Joliet,  III. —  (Official) — The  contract  for  the  construction 
of  the  Third  Ward  sewer  system  has  been  awarded  to  ROBERT 
SHANNON,  421  Pleasant  St.,  Joliet,  at  $51,868.  Other  bids 
were:  Curtis  &  Tyndall,  $61,653;  Monahan  Bros.,  $57,46  1- 
Foley  Construction  Co.,  $59,053;  Newkirk  &  Powers,  $54,850', 
Embankment  Co.,    $53,424.     Noted  July   22. 

+Wenona,  III. —  (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  with  septic  tanks  has  been  awarded  to 
DRISCOLL  &  O'BRIEN,  Decatur,  at  $17,366.  Noted  July  29. 
+Beaver  Dam,  AVis. —  (Official) — The  contract  for  the  con- 
struction of  sewers  in  various  streets  has  been  awarded  to 
E.  P.  SYKER,  Minneapolis,  Minn.     Noted  July  22. 

MadiHon,  AVis. — Bids  will  be  received  until  Aug.  13  by  E.  E. 
Parker,  City  Engr.,  for  the  construction  of  approximately  17,- 
050  ft.    of  20-in.   c.-i.   pipe   sewers. 

Milwaukee,  AVis. — The  City  Council  has  been  requested  by 
the  Sewer  Commission  to  provide  for  a  bond  issue  of  $1,500,000 
for  the  proposed  sewer  construction  for  1916. 

IVeenah,  AVis. — Plans  are  being  prepared  by  E.  L.  Spencer 
for  the  construction   of  a  sewer  system. 

+West  Allis,  Wis.— (Official) — The  contract  for  the  con- 
struction of  sewers  in  various  streets  has  been  awarded  to 
HERMAN  HOHENSON,   Milwaukee.     Noted  July  22. 

AmeN,  Iowa — The  Council  plans  to  construct  approximately 
22,500  ft.  of  S-in.,  1S50  ft.  of  10-in.  pipe  sewers,  35  flush  tanks 
and   40   manholes. 

Brooklyn,  Iowa — Surveys  are  being  made  and  plans  will 
be   prepared   for   the   construction    of  a   sewer   system. 

+Carroll,  Iowa — The  contract  for  improving  the  sewage 
treatment  plant  has  been  awarded  to  the  OFFERMAN  CON- 
STRUCTION CO.,   South   Omaha,   Neb.,   at    $13,600. 

Clinton,  Iowa — The  lowest  bid  received  for  the  construc- 
tion of  sewers  in  the  Fourth  Ward  was  that  of  Thomas  Carev 
&  Son,  Clinton,  at  $27,017.  J.  G.  Thorne  is  City  Engr.  Noted 
Aug.   5. 

Elliott,  Iowa — Preliminary  surveys  have  been  made  by 
Theodore  S.  De  Lay,  Creston,  for  the  construction  of  a  sewer 
and  drainage  system. 

Ft.  Madison,  Iowa — The  City  Council  contemplates  the 
construction  of  a  sew^er  system  in  the  section  west  of  Spring 
Creek. 

+Grinnell,  Iowa — The  contract  for  the  construction  of 
approximately  one  mile  of  storm  sewers  has  been  awarded 
to  BASH   &  JANES,   Joplin,  Mo.,  at   $4177. 

+I.aporte  City,  Iowa — (Official) — The  contract  for  the  con- 
struction of  sewers  has  been  awarded  to  BASH  &  JANES,  Jop- 
lin, Mo.,  at  $11,751.  Other  bids  were:  Anderson  &  Empie, 
Manhattan,  $15,135;  D.  E.  Keeler  Co.,  Davenport,  $14,176;  M. 
S.  Jackson,  Cedar  Rapids,  $14,008;  W.  D.  Yeager,  Cedar  Rapids, 
$14,596;  Dearborn  Construction  Co.,  Waterloo,  $13,520;  Moore- 
Sieg  Construction  Co.,  Waterloo,  $12,882.     Noted  July  29. 

Mason  City,  Iowa — Plans  are  being  prepared  by  Frederick 
Bass,  Consult.  Engr.,  Minneapolis,  Minn.,  for  the  construction 
of  a  sewage-disposal  plant  of  the  Imhoff  type.  The  estimated 
cost  is  $70,000. 

Oskaloosa,  Iowa — The  city  contemplates  the  construction 
of  septic  tanks  and  improving  the  sewage-disposal  plant. 
The  estimated  cost  is  $10,000      H.  C.  Hawkins  is  City  Engr. 

+  $iou.x  City,  Iowa — The  contract  for  the  construction  of 
the  Cresent  Park  storm  sewer  has  been  awarded  to  CADY 
&  SAVONELL. 

Sandstone,  Minn. — Bids  will  be  received  until  Aug.  23  by 
C.  Rudisuhe.  Village  Recdr.,  for  the  construction  of  sewers. 
Noted    Aug.    5. 

Stillwater,  Minn. — Bids  will  be  received  until  Aug  17  by  the 
Citv  Council  for  the  construction  of  sewers  in  Churchill  and 
South  Fourth  St.     Lewis  W.  Clarke  is  City  Engr. 

+Vlr^nia,  Minn. — The  contract  for  the  construction  of 
storm  sewers  has  been  awarded  to  the  EVELETH  CONSTRUC- 
TION CO.,  Bveleth,  at  $27,011.     Noted  July  1. 

Chanute,  Kan. — Bids  will  be  received  until  Aug.  20  by  C. 
G  Wood,  City  Clk.,  for  the  construction  of  a  sewage-dis- 
posal plant  and  septic  tanks.     Noted  Apr.  22. 

+IVorton,  Kan. —  (Official) — The  contract  for  the  construc- 
tion of  main,  intercepting  and  lateral  sewei's  and  a  sewage- 
disposal  plant  has  been  awarded  to  the  GORDON  &  TAYLOR 
CONSTRUCTION  CO.,  Denver,  Colo.,  at  $32,821.  Other  bids 
were:  T.  M.  Torson,  Kansas  City,  $38,442;  M.  W.  Holben,  At- 
tica, Ind.,  $32,643;  W.  W.  Cook,  Junction  City,  $26,002;  O'Neil 
Construction   Co.,  Leavenworth,    $43,103.     Noted   July   29. 

Wichita,  Kan. — The  contract  for  the  construction  of  ap- 
proximately Yz  mile  of  storm  sewers  "will  be  awarded  about 
Sept.  1.     The  estimated  cost  is  $4500.     Noted  July  29. 

■fBrid^i^eport,  Neb. —  (Official) — The  contract  for  the  con- 
struction of  sewers  has  been  awarded  to  C.  J.  BURK  &  SON, 
Kearney,  at  $5747.     Noted  July  29. 

Valentine,  Neb. — Bids  will  be  received  until  8  p.m.,  Aug.  14, 
bv  W.  E.  Haley,  Village  Clk.,  for  the  construction  of  sewers. 
The  estimated  cost  is  $5000. 

+Aberdeen,  S.  D. — The  contract  for  the  completion  of  the 
First  Ave.  sewer  has  been  awarded  to  the  ARTHUR  A.  DOB- 
SON  CO.,  Lincoln,   Neb.,  at   $24,027. 

Fargo,  N.  D. — Bids  will  be  received  by  A.  R.  Watkins,  City 
Audr.,  until  10  a.m.,  Aug.  IS,  for  the  construction  of  lateral 
sewers  in  District  Nos.   1  and  3. 

Bozeman,  Mont. — Bids  will  be  received  until  5  p.m.,  Aug. 
19,  bv  C.  A.  Spieth.  Citv  Clk.,  for  the  construction  of  storm 
sewei-s  in  District  Nos.  98  and  99. 

+Wlbaux,  Mont. — The  contract  for  the  construction  of  a 
sewer  svstem  has  been  awarded  to  the  HAGGERT  CON- 
STRUCTION CO.,  Fargo.  N.  D.,  at  $12,998.     Noted  July  22. 
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KanNns  City,  Mo. — The  Board  of  Public  Works  has  In- 
structed the  Engineering  Department  to  prepare  plans  for 
the  construction  of  sewers  in  East  27th  St.  Curtis  Hill  Is  City 
Engr. 

Sprlnefleld,  Mo. — At  >an  election  held  Aug.  2  the  citizens  for 
the  third  time  voted  against  the  question  of  issuing  $50,000 
in  bonds.  The  proceeds  was  to  have  been  used  for  the  con- 
struction of  sewers  and  repairing  the  old  sewers.  Noted 
July   22. 

Heber  SprinjCNt  Ark. — Plans  have  been  approved  by  the 
City  Council  for  the  construction  of  a  sewer  system  and 
waterworks.      The    estimated    cost    is    $80,000.      Noted    Feb.    11. 

Wuoo,  Tex. — An  election  will  soon  be  held  to  vote  on  the 
question  of  issuing  $60,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  consti-uction  of  a  sewage-disposal  plant. 
Henry   G.    Elrod,   Dallas,    is   Engr, 

Colorado  Sprlnf^M,  Colo. — The  city  contemplatis  the  con- 
struction of  a  conduit  in  17th  St.  to  carry  off  the  flood  waters 
in  West  Colorado  Springs.      The  estimated   cost   is   $30,000. 

Seattle.  Wash. — Plans  have  been  approved  by  the  Board 
of  Public  Works  for  the  construction  of  sewers  in  Sixth  Ave.. 
N.  W.  The  estimated  cost  is  $90,000.  L.  B.  Young  is  Chn. 
of  Bd.  of  Pub.  Wks. 

Knterprise,  Ore. — The  City  Council  has  passed  an  ordinance 
providing  for  the  construction  of  lateral  sewers  estimated  to 
cost    $2,';, 000.      Noted    July    29. 

+Portlaud,  Ore. — The  contract  for  the  construction  of  sew- 
ers in  East  Alder  St.  from  East  Second  St.  to  the  harbor  line 
has  been  awarded  to  the  ALEXIS  CONTRACT  CO.,  Portland,  at 
$21,106.     Noted  Aug.  5. 

•fLos  Angieles,  Calif (Official) — The  contract  for  the  con- 
struction of  sewers  in  Temple  St.  from  Oxford  Ave.  to  Kings- 
lev  Drive  and  in  other  streets  has  been  awarded  to  J.  CHU- 
TUK,  Los  Angeles,  at  $39,118.  Other  bids  were:  Peter  S. 
Tomich,  $40.S00:  Peter  Janicich.  $44,300;  Zarubica  &  Wusetich, 
$45,879;  John  Radich,  $48,500;  Walloon  &  Spicer,  $42,000: 
James  Kennedv,  $42,588;  Charles  Chutuh,  $47,575:  John  Sutals, 
$53,400:   Paic   H.   Howland,    $64,473.      Noted  July   29. 

+Sacrainento,  Calif. — The  contract  for  the  construction 
of  Unit  No.  6  of  the  sewer  system  has  been  awarded  to  A. 
TEICHERT   C&:  SON,  at   $71,476. 

Sansalito,  Calif. — Bids  will  soon  be  received  by  the  Board 
of  Trustees  for  the  installation  of  a  sewer  system  for  the 
South  Side.     The  estimated  cost  is  $12,500. 

Elnilra,  Ont. — H.  J.  Bowman,  Court  House,  Berlin,  Ont.,  is 
preparing  plans  for  the  construction  of  a  sewer  system.  The 
estimated  cost  is  $30,000. 

Matheson,  Ont. — The  city  contemplates  the  construction  of 
a  sewer  system.     F.  W.  Rockall  is  City  Clk. 

MImIco,  Ont. — Plans  are  being  prepared  for  the  construc- 
tion of  a  sewage-disposal  plant  and  a  pumping  station.  The 
estimated   cost   is   $50,000. 

Toronto,  Ont. — Bids  will  be  received  until  noon,  Aug.  17, 
by  T.  L.  Church,  Chn.,  Bd.  of  Control,  for  the  construction  of 
sewers   in   Catfish   Pond. 

Toronton,  Ont. — Charles  J.  Hastings,  Medical  Health  Officer, 
and  R.  C.  Harris,  Comr.  of  Pub.  Wks.,  have,  after  a  thorough 
investigation  of  the  sewer  system,  reported  that  all  experi- 
ments for  the  improvement  of  the  existing  system  are  without 
results.  Thev  recommend  the  installation  of  Imhoft  tanks 
which  will  cost  $600,000.  or  if  installed  without  the  sprinklers 
will   cost   approximately   $328,700. 

GARB.'VGE 

Ottawa,  Ont. — Bids  will  be  received  until  Aug.  26  by  the 
Secretary  of  the  Board  of  Control  for  the  construction  of  an 
incinerator. 

+Transcona,  Man. — The  contract  has  been  awarded  to  the 
IDEAL  INCINERATOR  CO.,  at  $18,875,  for  constructing  an 
incinerator. 

STREETS    AND    ROADS 

Portland,  Maine — Bids  will  be  received  until  noon,  Aug.  13, 
by  the  Commissioner  of  Public  Works  for  paving  Auburn 
St.  with  bituminous  macadam  or  concrete. 

+Beverly,  MaHs. — The  contract  for  repaying  Rantoul  St. 
from  Bow  to  Chestnut  St.  has  been  awarded  to  M.  Mc- 
DONOUGH,   Swampscott.  at  $40,000.     Noted  July  29. 

i^Boston,  Mass. — Contracts  have  been  awarded  for  con- 
structing 5300  lin.ft.  of  road  in  Ashburnham  -o  the  ALCO 
CONSTRUCTION  CO.,  Boston,  at  $Slf9  and  530C  lin.ft.  of  road 
in  Chelmsford  to  J.  E.  WATKINS,  Amesbury,  at  $12,094,  Noted 
July   29. 

+Hartford,  Conn. — A  contract  has  been  awarded  by  the 
State  Highway  Commissioner  for  the  construction  of  about 
14,960  lin.ft.  of  graded  road  in  Ashford  Township  to  the  CON- 
NECTICUT GOOD  ROADS  &  CONSTRUCTION  CO.,  New  Bri- 
tain,   at   approximately    $21,765. 

-A-Albnny,  N.  Y. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Aug.  24,  by  Edwin  Duffey,  State  Highway  Comr.,  for 
repairing  and  constructing  highways  in  various  counties. 

-^Albany.  N.  Y. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Aug.  26,  by  Edwin  Duffey,  State  Highway  Comr.,  for  im- 
proving   and    constructing    highways    in    various    counties. 

t-A-Albany,  N.  Y. —  (Official) — Contracts  have  been  awarded 
for  constructing  Road  No.  5498,  Cornwall-West  Point  Rd., 
Parts  1  and  2,  Orange  County,  4.03  miles  to  the  JOHN  L. 
HAYES  CONSTRUCTION  CO.,  Yonkers,  $273,737;  Road  No.  5573, 
Cornwall-West  Point  Rd.,  Part  3,  Orange  County,  1.17  miles 
to  NORDONE  &  PETRILLI,  Mt.  Vernon,  $13,342.    Noted  July  29. 

♦  Albany,  IV,  Y. —  (Official) — Bids  were  received  Aug.  3  by 
Edwin  Duftey.  State  Highway  Comr.,  tor  repair  highways  in 
various   counties    as    follows: 

Repair  Contract  No.  825,  Broome  County,  1.76  miles: 
Charles  3.  Haney,  Camillus,  $12,690;  Port  Jervis  Construction 
Co.,   Port  Jervis,    $13,386. 


Repair  Contract  No.  820,  Chemung  County,  2.33  miles: 
Frank  K.  Liberatore,  Elmlra.  $12,198;  John  C.  IBradlev.  Corn- 
ing. $13,532;  Charles  E.  Haney.  Camillus,  $13,528;  McGreevey, 
McGuigan  &  Haum  Construction  Co.,  Blmira,  $13,620;  Ken- 
nedy Construction  Co.,  Albany,  $13,698;  Peter  F.  Connolly  Co., 
Horseheads,  $14,245;  J.  W.  Brennan  Construction  Co.  Inc., 
Geneva,  $14,929;  P.  L.  Breese  Construction  Co..  Elmira,  $15,246: 
Clyde  Construction  Co.,  Albany.  $14,303;  E.  Styring,  Syracuse, 
$15,347, 

Repair  Contract  No.  830,  Chenango  County,  3.55  mllea: 
Smith  &  Stoll,  Port  Crane,  $13,391;  Paddleford  &  King,  Sher- 
burne, $14,441;  Charles  E.  Haney,  Camillus,  $14,614;  Nash  & 
Gritlln,  Norwich,  $14,951;  Ruddy-Saunders  Construction  Co., 
Troy,    $16,090. 

Repair  Contract  No.  822,  Clinton  County.  1.99  miles:  James 
Conway,  Plattsburgh,  $7800;  A.  Florentine  &  Son,  Plattsburgh. 
$7863;  Richard  Hopkins,  Troy,  $7972;  L.  S.  D.rossia  &  Co. 
Massena,   $7iiSn;   Gruner    &    Hallcnbeck,   Harriman,    $8542. 

Repair  I'^rili  ,.  i  >...  I.'.  Columbia  County.  9.26  miles;  Olin 
T.    Bencli      .    i     ':  i.ss.,    $15,426;   Crowe   &   Walsh,    Pitts- 

fleld,   M...  :■    I  w  I  111, ,,11   Doyle,  Saugerties,  $16,833;  Marks 

KearncN,  llni  ,,,,,  :.|,;  .,;s  Faille  &  Shackett,  Troy,  $17,033; 
Thomas   H.    Karr.    'iro.\,    $17,284;   James  J.    Rigney,   Rensselaer, 

Repair  Contract  No.  834,  Dutchess  County,  4.12  miles: 
Henry  Clinton,  Poughkeepsie,  $12,950;  Thomas  H.  Karr,  Troy, 
$14,495;  Conway  Bros.  &  Kennedv,  Eddvville,  $14  793-  Tri- 
County  Construction  Corp.,  Mt.  Vernon,  $14,794;  Ruddy-Saund- 
ers Construction  Co.,  Troy,  $14,850;  William  Dovle,  Saugerties, 
$14,870;  Abner  M.  Harper,  Inc.,  Newburgh,  $14,900;  Thomas  J. 
Martin,    Beacon,    $14,974;    Belmar    Contracting    Co,,    Inc.,    Troy, 

Repair  Contract  No.  827,  Putnam  and  Dutchess  Counties 
13.47  miles:  Thomas  H.  Karr,  Troy,  $9939;  R.  B.  Strang,  Cold 
Springs,  $9995;  Edward  Hartney,  Modena.  $10,721-  William 
Doyle,  Saugerties,  $10,757;  Thomas  J.  Martin,  Beacon,  $10  977- 
Amos    D.    Bridges   Sons,    Inc.,    Hazardville,    Conn.,    $12  082 

Repair  Contract  No.  82S,  Erie  County,  0.87  mile-  Union 
Paving  Co.,  Schenectady,  $13,503;  Langan  Construction  Cor- 
poration, Albany,  $13,594;  J.  F.  Driscoll,  Buffalo.  $15,252-  Henrv 
P.  Burgard  Co.,  Buffalo,  $17,577.  " 

Repair  Contract   No.   819.   Herkimer  County,   5.46  miles:      R 

D.  Cooper,  Little  Falls,  $6715;  Richard  Hopkins,  Troy,  $7482- 
Newport    Construction    Co.,    Herkimer,    $7852 

Repair  Contract  No.  637,  Monroe  County,  0.56  mile:  Crouch 
Bros.,  Rochester.  $12,377;  Whitmore,  Rauber  &  Vicinus  Ro- 
chester, $12,412;  Morrison  &  Quinn,  Inc.,  Rochester,  $12,867- 
I.  M.  Ludington  Sons,  Inc.,  Rochester,  $13,455;  Shaw  &  Lakin. 
Jamestown,   $14,205. 

Repair  Contract  No.  817,  Montgomery  County.  10.91  miles: 
P.'^'^/i^^  Scott,  Fort  Plain,  $4004;  Nash  &  Griffin,  Norwich, 
$4248;  John  P.  Dugan  &  Co..  Amsterdam,  $4400;  Richard  Hop- 
kins, Troy,  $4486;  Huntoon  &  Ferguson.  Hudson  Falls,  $4506; 
Clarence  Welsh  &  Co.,  Gloversville,  $4694;  Headlev  Good  Roads 
Co.,  Philadelphia,  Penn.,  $4973;  William  G.  Fox,  Saratoga 
Springs,    $5170. 

Repair  Contract  No.  823,  Otsego  County,  1.88  miles-  New- 
port Construction  Co.,  Herkimer,  $19,192;  Fulton  Engineering 
Co.,  Inc.,  Albany,  $19,992;  Michael  O'Brien,  Cortland,  $20,595- 
John  H.  Gordon,  -Albany,  $21,335;  Nash  &  Griffin,  Norwich, 
$21,496;  W.  E.  Bennett,  Lanesboro,  $21,500;  William  G  Fox 
Saratoga  Springs,  $21,653;  Belmar  Contracting  Co.,  Inc.,  Troy 
$21,795;  L.  F.  Bannon  Plumbing,  Heating  &  Contracting  Co, 
Kingston,  $21,878;  Sherman  Contracting  Co.,  Inc..  Oneonta 
$21,994;  Newman  Concrete  Road  Co.,  Athens,  Penn..  $22,255- 
R.   D.   Cooper,   Little    Falls,   $24,190. 

Repair  Contract  No.  818,  St.  Lawrence  County,  5.5  miles- 
Orlando  Beede.  Keene  Valley,  $26,145;  Weed  &  Walsh,  Mechan- 
icville,  $26,578;  Arthur  F.  McConville.  Ogdensburg,  $27,865; 
Richard  Hopkins,  Troy,  $29,128:  Thomas  Grady,  Rochester 
$29,632;  L.  S.  DeRossia  &  Co.,  Massena,  $29,668;  Rock-Griffin 
Co.,  Massena,  $33,186. 

Repair  Contract  No.  815,  St.  Lawrence  Countv,  19.32  miles: 
Clarence  E.  Walker,  Troy.  $3344;  Atlantic  Refining  Co..  Phila- 
delphia, Penn.,  $3736;  Richard  Hopkins,  Troy,  $3756;  Pathfinder 
Construction  Co..  Inc..  Fulton,  $3880;  Harry  W.  Roberts  &  Co., 
Utica.  $3880;  Nash  &  Griffin,  Norw-ich,  $3921;  John  M.  Hackett, 
Dunkirk,  $4128;  Rock-Griffin  Co.,  Massena,  $4128;  American 
Car  Sprinkler  Co.,  Worcester,  Mass.,  $4382;  P.  J.  Kennedy, 
Brasie  Corners,   $4952. 

Repair  Contract  No.  814,  St.  Lawrence  County.  15.88  miles: 
Clarence  E.  Walker,  Troy,  $2662;  Pathfinder  Construction  Co., 
Inc..  Fulton,  $2739;  Richard  Hopkins,  Trov,  $2739:  Atlantic 
Refining  Co.,  Philadelphia,  Penn.,  $2754;  Harry  W.  Roberts  & 
Co.,  Utica,  $2860;  Nash  &  Griffin,  Norwich,  $3043;  Rock-Griffin 
Co.,  Massena,  $3043. 

Repair  Contract  No.  S24,  Schoharie  Countv.  0.104  mile: 
J.  J.  Malloy,  Schenectady,  $2149;  H.  A.  Knapp,  belmar,  $2281: 
W.  J.  Cowhig.  Albany,  $2284;  William  R.  Kimmey,  Albany, 
$2284:  Huntoon  tSt  Ferguson,  Hudson  Falls,  $2340;  S.  B.  Easton, 
Albany,  $2368;  Belmar  Contracting  Co.,  Inc.,  Troy,  $2392- 
Michael  O'Brien,  Cortland,  $2394;  Chas.  Rose  &  Son,  Cobleskill. 
$2457. 

Repair  Contract  No.  832,  Steuben  County,  1.14  miles:  Charles 

E.  Haney,  Camillus,  $6314;  Kennedy  Construction  Co.,  Albany, 
$6334;  McGreevey,  McGuigan  &  Baum  Construction  Co.,  Elmira, 
$6504;  Sweeney  &  Boland,  Rochester,  $6782;  Peter  F.  Connolly 
Co.,  Horseheads.  $7026;  Greenfield  Construction  Co.,  Hornell, 
$7145:  Clyde  Construction  Co.,  Albany,  $7287;  E.  Styring, 
Syracuse,    $7447. 

Repair  Contract  No,  831,  Sullivan  Countv,  2  miles:  Arm- 
strong &  Trowbridge,  Roscoe,  $12,984;  Ruddy-Saunders  Con- 
struction Co.,  Troy,  $13,343:  Port  Jervis  Construction  Co.,  Port 
Jervis,    $13,470;    John    A.    Jova,    Inc.,    Newburgh,    $14,514. 

Repair  Contract  No.  833,  Tompkins  County,  17.10  miles: 
Richard  Hopkins,  Troy,  $7637:  William  Hasard,  Trumansburg. 
$8989;  John  H.  Gordon,  Albany,  $9204;  Nash  &  Griffin,  Norwich. 
$9387;  Headley  Good  Roads  Co.,  Philadelphia.  $9428;  E.  Styring, 
Syracuse,    $10,226;    Patrick    D.    Conley,    Ithaca,    $10,244;    Peter 

F.  Connolly  Co.,  Horseheads,   $10,605. 

Repair  Contract  No.  835,  Warren  County,  14.37  miles:  De- 
fiance Corporation,  Ticonderoga.  $5046;  Kellogg  &  Boynton, 
Keeseville,  $5138;  Huntoon  &  Ferguson,  Hudson  Falls,  $5139; 
William    G.    Fox,    Saratoga   Springs,    $5706. 
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Repair  Contract  No.  821.  Westchester  County,  2.22  miles: 
Helta  ContractinR  Co.,  Inc.,  Jamaic.i,  $3996;  Tri-County  Con- 
'truction  Corporation.  Mt.  Vernon.  $4104;  Thomas  H.  Karr, 
Troy,  $4198:  William  Dovle.  SauKerties,  $4287:  Miguel  L.  Hauclt, 
White  Plains,  $4440;  Franlt  G.  Fowler  Construction  Co.,  Mt. 
Kisco.    $4508:    'White    &    Colligan,    Purchase.    $4347. 

Kepair  Contract  No.  826,  Westchester  County,  0.54  mile: 
Tri-County  Construction  Corporation,  Mt.  Vernon,  $3454; 
Thomas  H.  Karr.  Troy,  $3494;  White  &  Colligan,  Purchase, 
$3744;  Delta  Contracting  Co.,  Inc..  .Jamaica,  $3779:  Franii  G. 
."fowler  Construction  Co.,  Mt.  Kisco.  $3629;  William  Doyle, 
Saugertics,    $3924;   Miguel   L.    Hauclc,   White    Plains,    $4023. 

+L.ockpart,  N.  Y. — The  contract  for  constructing  1.91  miles 
Of  the  Shawnee  Rd.  has  been  awarded  to  the  STAINTHORPE 
CO.,  LiOCkport,  at  $20,000. 

New  York,  IV.  Y. — (Borough  of  Bronx) — (Official) — Bids 
were  received  Aug.  3  by  Douglas  Mathewson,  Borough  Pres., 
for  improving  Victor  St.  from  Van  Nest  to  Rhinelander  Ave., 
as  follows:  J.  Di  Menna,  $8301:  Burnside  Contracting  Co., 
$8024;  Frank  C.  Rose,  $8252:  Thomas  Tenore,  $7740:  Fred 
Sneider,  $8423;  P.  Costello,  $9845;  De  Minna  &  De  Blasic, 
$8109;  W.  H.  Callahan  &  Son,  $8028;  Delson  Contracting  Co., 
$8677;  S.  .-Vmanna  &  Sullivan,  $8995;  Briggs  &  McLoughlin, 
$9893;   Joseph   Gallick,    $9036.      Noted   July   29. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — The 
contract  for  regulating,  grading,  curbing  and  laying  side- 
walks on  81st  St.  from  19th  to  21st  Ave.  has  been  awarded 
to  M.  PACONI,  at  $5002.     Noted  July  15  and  29. 

+srew  York,  Sf.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
Contracts  for  improving  Skillman  St.  from  Park  to  Myrtle 
Ave.,  Mvrtle  Ave.  from  Franklin  to  Nostrand  Ave.,  Nostrand 
Ave.  from  Stockton  St.  to  75  ft.  south  of  Willoughby  Ave.  and 
Vernon  Ave.  from  Nostrand  to  Marcy  Ave.  has  been  awarded 
to  the  BOROUGH  ASPHALT  CO.,  $26,519.  Noted  July  22  and 
Aug.  5. 

+,Vew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
Contracts  for  improving  East  Ninth  St.  from  Ave.  O  to  Ave. 
Q.  East  19th  St.  from  Ave.  L,  to  Ave.  M  and  East  39th  St. 
from  Ave.  I  to  Ave.  K.  have  been  awarded  to  the  BROOKLYN 
ALCATRAZ  ASPH.-VLT  CO.,  407  Hamilton  Ave.,  Brooklyn,  at 
$11,779,    $4428    and    $8974    respectively.      Noted   July    29. 

Xew  York,  X.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  11  a.m..  Aug.  18.  by  L.  H.  Pounds,  Bor- 
ough Pres.,  for  regulating,  grading,  curbing  and  laying  side- 
walks  on  various  streets. 

+Xew  York,  N.  Y. — (Borough  of  Manhattan)  —  (Official)  — 
Contracts  have  been  awarded  for  improving  6Sth  St.  from 
Park  to  Fifth  Ave.  to  the  ASPH.\LT  CONSTRUCTION  CO., 
$7098;  100th  St.  from  Central  Park  West  to  Amsterdam  Ave. 
to  the  SICILIAN  ASPHALT  CO.,  $35,642;  100th  St.,  from  West 
End  Ave.  to  Riverside  Drive  to  the  AZTEC  ASPHALT  CO., 
$4036;  Riverside  Drive  from  177th  to  181st  St.  to  P.  J.  DUFFY, 
$6043.     Noted   July   22. 

New  York,  N.  Y. — (Borough  of  Queens) — (Official) — Bids 
will  be  received  until  11  a.m.,  Aug.  19,  by  Maurice  E.  Con- 
nolly, Borough  Pres.,  for  improving  Grand  St.  from  the  main 
line  of  the  Long  Island  R.R.  to  Hoffman  Blvd. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  until  noon,  Aug.  17,  by  Calvin  D.  Van  Name, 
Borough  Pres.,  for  constructing  concrete  sidewalks  on  both 
sides  of  Guyon  Ave.,  from  the  Staten  Island  Ry.  tracks  to 
Mill  Rd. 

+Nia^ara.  Falls,  N.  Y. — A  contract  for  constructing  about 
500.000  sq.ft.  concrete  sidewalks  has  been  awarded  to  THOMAS 
McPHERSO.N',  Niagara  Falls,  at  $0,115  per  sq.ft. 

Bayonne,  X.  J. — Bids  will  be  received  until  Aug.  17  for 
paving  a  number  of  streets  with  asphalt. 

-A^Elizabeth,  N.  J. —  (Official) — Bids  will  be  received  until 
3  p.m.,  Aug.  26,  by  Thomas  E.  Collins,  City  Engr.,  for  resur- 
facing telford  streets  with  26,000  sq.yd.  of  asphalt  concrete, 
and  also  for  8600  sq.yd.  of  new  granite  block  pavement  on  a 
6-in.  concrete  foundation. 

Irvingrton,  X.  J. — Bids  will  be  received  until  2  p.m.,  Aug.  23, 
by  the  Board  of  Chosen  Freeholders  of  Essex  County,  Newark, 
for  improving  Lyon  Ave. 

Jersey  City,  N.  J. — Bonds  for  $250,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  improving  the  Newark 
Turnpike. 

+Xen'ark,  N.  J. — The  contract  for  paving  South  Orange  Ave. 
with  asphalt  block  has  been  awarded  to  RALPH  SANGIO- 
VANNI,  at  $27,826.      Noted   July   S   and   22. 

New  Brunswick,  X.  J. — Bids  will  be  received  until  2:30  p.m., 
Aug.  23,  bv  the  Board  of  Chosen  Freeholders  of  Middlesex 
County  for"  constructing  the  South  Amboy-Keyport  Rd.,  from 
the  South  Amboy  City  line  to  the  Monmouth  County  line,  in 
two  sections:  from  South  Amboy  line  to  Morgan  Station, 
with  vitrified  brick  on  concrete  base;  Morgan  Station  to  Mon- 
mouth County  line,  bituminous  concrete  on  old  macadam  base. 
Alvin   B.  Fox,   Perth   Amboy,   is  County    Engr. 

♦Weehawken,  N.  J. — The  contract  for  improving  Columbia 
Terrace  by  paving  with  asphalt  block  has  been  awarded  to 
the  CLINTON  CONTRACTING  CO.,  West  Hoboken,  at  $9414. 
Noted  July   15. 

+\VeHt  New  York,  X.  J. — Contracts  have  been  awarded  for 
paving  13th  St.  to  HORNUNG  &  BLAIR,  and  Adams  St.  to 
PATRICK  CURTIN. 

^Philadelphia,  Penn. — Contracts  have  been  awarded  for 
paving  as  follows:  Fairmount  Ave.,  with  asphalt,  UNION 
PAVING  &  CONSTRUCTION  CO.,  Thirteenth  and  Locust  St., 
$40,939;  Pasayunk  Ave.,  with  wood  block,  EDWIN  H.  Vare, 
Lincoln  Bldg.,  $98,004;  Fourth  and  Fifth  St..  with  wood  block, 
to  McNlCHOL  PAVING  &  CONSTRUCTION  CO.,  1923  Cherry 
St.,  at  $9874  and  $10,147  respectively. 

Georeetown,  Del. — The  contract  for  constructing  20  miles 
of  concrete  road  from  Georgetown  to  Shelbyville  will  soon  be 
awarded.    Charles  Upham  is  Engr. 

+Baltlinore,  Md. — The  contract  for  paving  Hillen,  Gold  and 
East  St.  has  been  awarded  to  P.  FLANIGAN  &  SONS,  at  $34,447. 


Bel  Air,  Md. — (Official) — Bids  will  be  received  until  noon, 
Aug.  16,  by  the  Commissioners  of  Harford  County  for  con- 
structing a  section  of  State  Aid  road  in  Harford  County,  about 
1.3  miles.     W.  A.  Wheeler  is  Clk.  of  the  Comrs. 

Hagerstown,  Md. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  17,  by  the  Commissioners  of  Washington  County 
for  constructing  a  section  of  State  Aid  highway  in  Washing- 
ton County.     Barry  M.  Hartle  is  Clk. 

+Havre  de  Grace,  .Md. — According  to  press  reports,  the 
City  Council  has  awarded  a  contract  to  the  BALTIMORE 
BLOCK  &  TILE  CO.,  at  $4895,  for  paving  a  number  of  streets. 

Princess  Anne,  Md. — (Official) — Bids  will  be  received  by  the 
Commissioners  of  Somerset  County  until  noon,  Sept.  7,  for 
constructing  2.01  miles  of  State  Aid  highway  in  Somerset 
County. 

Independence,  Vn. — The  Commissioners  of  Grayson  County 
contemplate  constructing  80  miles  of  road,  at  an  estimated 
cost  of  $150,000. 

+Broad  Oaks,  W.  Va. — (Clarksburg  post  office)  —  (Official)  — 
The  contract  for  grading,  curbing  and  paving  with  brick  on 
concrete  base  Bridge,  Point,  Harrison,  Marshall,  Main  and 
Daisy  St.  and  Buckhannon  Pike  has  been  awarded  to  CHARLES 
K.  HOYT,  Washington.  D.  C,  at  $32,322.  Other  bids  were:  Todd 
&  Baker.  $32,650;  C.  Kennedy  &  Sons,  $32,866;  Wayne  Allen, 
$33,353:  Keeley  Bros.,  $34,895;  Hoiner  &  Hoiner;  $35,478.  Noted 
June  24  and  July  15. 

Hinton,  W.  Va. — An  election  ^vill  be  held  Aug.  23  in  Talcott 
District,  Summers  County,  for  the  purpose  of  voting  on  tlie 
question  of  issuing  $100,000  in  bonds.  Part  of  the  proceeds 
will   be    used   for   constructing   roads. 

Bainbridge,  Ga. — The  Commissioners  of  Decatur  County 
contemplate  the  construction  of  100  miles  of  road,  the  esti- 
mated cost  of  which  is  $10,000. 

Leesburg,  Ga. — The  Commissioners  of  Lee  County  plan  to 
construct  15  miles  of  road.  Bonds  for  the  purpose  were  voted. 
Noted  July  29. 

Pinellas  Park,  Fla. — All  bids  received  July  6  for  paving 
various  streets   have  been   rejected.      Noted   July   1. 

CloTerdale,  Ala. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $30,000  in  bonds,  part  of  the  proceeds  of 
which  will  be  used  for  improving  streets. 

+Huntsville,  Ala. — The  City  Commissioners  have  awarded 
the  contract  to  the  GULF  PAVING  CO.,  Chattanooga,  Tenn., 
for  paving  AVest  Clinton  St. 

Edwards,  Miss. — -At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $15,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  improving  roads. 

Jackson,  Miss. — Tlie  citizens  of  the  Second  District  of 
Hinds  County  voted  in  favor  of  issuing  $15,000  in  bonds,  the 
proceeds   of   wliich   will   be   used   for   constructing   roads. 

Hornbeck,  La. — A  special  election  will  be  held  Aug.  17  to 
vote  on  the  question  of  issuing  $35,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  constructing  roads  in  Sabine  Parish 
Rd..  District  No.  3. 

+Xew  Orleans,  La. —  (Official) — The  contract  for  construct- 
ing a  highway  from  the  Rigolets  to  Chef  Menteur  has  been 
awarded  to  A.  G.  THOMAS,  New  Orleans.  Noted  July  15 
and  Aug.  5. 

ISIizabethton,  Tenn. — Press  reports  state  that  an  election 
will  be  held  Aug.  16  to  vote  on  the  question  of  issuing  $365,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  constructing 
and  improving  roads  in  Carter  County.     Noted  June  24. 

Memphis,  Tenn. — The  City  will  pave  South  Main  St.  from 
Linden  to  Calhoun  Ave.  with  wood  block.  J.  H.  Weatherford 
is  City  Engr. 

Itutledse,  Tenn. — Press  reports  state  the  Grainger  County 
Court  contemplates  holding  an  election  for  the  purpose  of 
voting  on  the  question  of  issuing  $200,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  roads. 

Carrollton,  Ky. — At  an  election  held  Aug.  5  the  citizens 
voted  in  favor  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  will  be   used  for  the  construction   of  roads. 

Lexington,  Ivy. — .\n  election  will  be  held  Sept.  30  to  vote 
on  the  question  of  issuing  $300,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  road  construction  in  Fayette  County. 

+Louisville,  Ky. — The  contract  for  improving  34th  St. 
north  of  Broadway  has  been  awarded  to  the  AMERICAN 
ST.A.ND.\RD    ASPHALT    CO..    at    $28,500. 

+Pineville,  Kv. — A  contract  for  grading  six  miles  of  road 
from  Pineville  to  Calvin  has  been  awarded  to  GREEN,  VAN- 
DEVER  &  PURSIFULL,  Pineville. 

Winchester,  Ky. — The  Commissioners  of  Clark  County 
plan  the  reconstruction  of  two  miles  of  road  under  State-Aid 
law.      The   approximate    cost   of   the    work    is    $28,000. 

+Cincinnati,  Ohio — Contracts  have  been  awarded  for  paving 
a  portion  of  Marshal!  Ave.  with  macadam  to  C.  W.  DANEN- 
HOAVER,  at  $11,428;  Herbert  Ave.  with  macadam  to  HENKEL 
&   SULLIV,\N,   at    $5550. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  27,  by  the  Board  of  Trustees  of  the  Ohio  State 
University  for  constructing  the  roadway  in  Neil  Ave. 

+Columbus,  Ohio — Contracts  have  been  awarded  by  Clinton 
Cowen.  State  Highway  Comr.,  for  improving  a  number  of 
highways  in  various  counties,  as  follows:  Belmont  County, 
Section  M,  Barnesville-Hendrysburg  Rd.,  2.56  miles  of  brick 
to  the  OHIO  VALLEY  CONSTRUCTION  CO.,  Cincinnati,  $55,997. 
Licking  County,  Columbus-Millersburg  Rd.,  2.71  miles  of 
water-bound  macadam  to  LAMB  &  McNEAL,  Thornville,  $24,- 
800.  Lorain  County.  Section  D,  Milan-Elyria  Rd.,  4.4  miles  of 
waterbound  macadam  to  KNEPPER,  BURR  &  JACOBS,  Tiffin, 
$28,500.  Shelby  County,  Section  C,  Sidney-Wapakoneta  Rd., 
2  75  miles  of  waterbound  macadam  to  JOHN  F.  HIPSKIND, 
Richmond,  $26,800.  Trumbull  County,  Section  P,  Youngstown- 
Sharon  Rd.,  3.84  miles  of  bituminous  macadam  to  EVANS  & 
WALTERS,  Hubbard,  $37,973.     Noted  Aug.   5. 

+Dayton,  Ohio — The  contract  for  paving  King  and  Church 
St  with  trinidad  lake  asphalt  has  been  awarded  to  the 
ANDREWS  .VSFHALT  PAVING  CO.,  Hamilton,  at  $42,340. 

Dayton,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  13,  by  James  E.  Barlow,  Dir.  Pub.  Ser.,  for  paving  Grand 
Ave.   with    brick. 
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+IMnrtlnH  Perry,  Ohio — The  contract  for  paving  Adams  St. 
from  Broadwa\*  to  Vii-jrinia  St.,  I'^iprhtli  St.  from  Hanover  to 
Walnut  St.  ir.d  ("atawl.a  St  from  Kay.ttc  to  Vine  St.  has  been 
awarded  to  AKCUEU  *   SI  1  .\.MM  FlOl.T,  KeUaire. 

Shaker  lleiKhts.  Ohio — (Olevelanii  post  office)  —  (Offlcial)  — 
Hids  will  be  received  until  noon,  Sept.  7,  by  C.  A.  I'almer, 
VillaKi-  Clk.,  for  improvins:  Manchester  Rd.  from  Coventry  Hd. 
to  South  Woodland  Rd.  by  grradiuK,  draining,  curbing  and 
liavint:;  with  brick,  concrete,  asphalt  or  bituminous  macadam 
and   constructing  sidewalks. 

+Toledo,  Ohio — Contracts  have  been  awarded  for  paving 
Garnet  St.  to  the  ASl'HAliT  BI>OCK  CO.,  J51S9;  Lennox  St., 
North  Richardson  Drive.  Cherry  St.,  to  the  PETERS  UROS., 
$S046;   Miami   St.    to   HARRIS   &   TANSEY,   $15,525. 

+^Ve!lt  Alexnudrin,  Ohio — The  contract  for  paving  Dayton 
and  Main  St.  with  brick  on  a  (i-in.  conci'ete  foundation  has 
been  awarded  to  STROCTBKCK  BROS.,  Middletown,  at  $29,819. 

+Auburn,  Ind. — A  contiact  for  constructing  a  road  on  the 
Spencer-Concord  Townsliip  line.  De  Kalb  County,  has  been 
awarded  to  N.  B.  PERTMAN,  Marion,  at  $19,S97. 

+Greenfleld,  Ind. —  (Offlcial) — A  contract  for  constructing 
a  gravel  road  in  Center  and  Jackson  Townships  has  been 
awarded    to    EVERETT    McMAHAN,    Fortville.    Ind.,    at    $7979. 

4iJefferNonviIle,  Ind. — A  contract  for  building  a  road  in 
Oregon  Township  has  been  awarded  to  WORL.B  &  PASS, 
Sellersburg.    Ind. 

+^Vinclleste^,  Ind. — A  contract  for  constructing  a  road  in 
Greene  Township  has  been  awarded  to  J.  L.  SINK,  Bryant, 
at   $12,296. 

Ueerfleld,  Mich. —  (Offlcial) — Bids  will  be  received  until 
Aug.  19  by  Heman  A.  Pool.  Township  Clk.,  for  constructing 
12.5  miles  of  macadam  road.  Clarence  Munson,  Deerfield,  is 
Township  Highway  Comr.     Coleman  &  Tyler,  Detroit,  is  Engr. 

Howell,  Mich. — Bids  will  be  received  until  Aug.  17  by  Ly!e 
J.  Pettibone,  City  Clk.,  for  paving  a  portion  of  Grand  River 
St.     George  Champs,  Toledo,  Ohio,   is  Engr. 

Sa{;lnaw,  Mich. — The  City  Council  contemplates  an  expendi- 
ture  of  $150,000   for  street  pavement. 

Joliet,  III. — Bids  will  soon  be  received  for  paving  Raynor 
Ave.  from  West  Jefferson  to  Granite  St.  w'ith  asphaltic  con- 
crete.    The  estimated  cost  of  the  work  is  $20,000. 

^Voodstock,  111. —  (Offlcial) — Bids  will  be  received  until  1 
p.m.,  .\ug.  14,  by  the  Board  of  Local  Improvements  for  con- 
structing concrete  pavements  on  Newell  St.,  Madison  St.  and 
McHenry   Ave.      A.   J.   Olson    is    Pres.    of   the    Bd. 

♦Glenwood,  lo^va — A  contract  for  improving  certain  streets 
has  been  awarded  to  SAMUEL.  FRIEDMAN,  Omaha,  at  approxi- 
mately  $20,000. 

+Mason  City,  Iowa — A  contract  for  laying  16,000  sq.yd.  of 
pavement  and  consti-ucting  5500  lin.ft.  of  curb  has  been 
awarded    to   the    BRYANT   ASPHALT    PAVING    CO.,    Waterloo. 

Shakopee,  Minn. — Bids  will  be  received  until  11  a.m.,  Aug. 
23,  bv  A.  J.  Maver,  Audr.  of  Scott  County,  for  improving  State 
Road"  No.   1.3,  at  an  estimated  cost  of   $14,000. 

+Ft.  Scott,  Kun. —  (Official) — A  contract  for  paving  three 
miles  of  the  Coleman  Rd.  with  macadam  has  been  awarded  to 
C.  A.  SIMONS,  Ft.  Scott,  at  $9490.  Other  bids  were:  Coe  & 
Emmerson,  Ft.  Scott,  $9675;  A.  L.  Cook,  Ottawa,  $9491.  Noted 
July  8. 

Xewton,  Kan. — Bids  will  soon  be  received  for  paving  por- 
tions of  First,  South,   Second,  South  Main  and  North   Main  St. 

Olathe,  Kan. — Bids  will  be  received  until  Sept.  8  for  im- 
proving 52nd  St.     W.  J.  Moore  is  County  Clk. 

Lincoln,  Neb. —  (Offlcial) — Bids  will  be  received  until  2  p.m., 
Aug.  IS,  by  H.  B.  Wells,  County  Clk.,  for  paving  in  District 
No.   S. 

Omaha,  Neb. — Bids  will  soon  be  received  for  paving  portions 
of  3Sth  St.  with  asphalt,  Hickory  St.  with  brick  and  Hickory, 
34th,  Francis,  Ninth  and  Miami  St.  and  Frontenelle  Blvd. 
with   concrete. 

Bozeman,  Mont. — Press  reports  state  that  bids  will  be  re- 
ceived by  C.  A.  Spieth,  City  Clk.,  for  grading,  curbing  and 
paving  in  District  No.  104. 

♦Lewistoivn,  Mont. — Contracts  for  paving  in  Special  Im- 
provement District  No.  22  has  been  awarded  to  J.  C.  McGUIRE, 
at  $8418.  for  concrete  and  at   $10,427  for  brick. 

+De  Soto,  Mo. — The  contract  for  reconstructing  and  im- 
proving parts  of  the  Bonne  Terre-De  Soto  Rd.  has  been 
awarded  to  the  DE  SOTO  CONSTRUCTION  CO.,  De  Soto,  at 
$10,240. 

Excelsior  Springs,  Mo. — A  special  election  will  soon  be 
held  to  vote  on  the  question  of  issuing  $150,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  rock  roads 
within  a  radius  of  10  miles  of  Excelsior  Springs. 

+Kansas  City,  Mo. — A  contract  for  paving  7450  sq.yd.  of 
Cleveland  Ave.  from  31st  to  35th  St.  with  concrete  has  been 
awarded  to  the  A.  JAICKS  PAVING  CO.,  510  American  Bank 
Bldg..  at  $6258.  Other  bids,  were:  E.  F.  Wilcox,  424  Dwight 
Bldg.,  $6258;  Brown  Bros.,  11th  and  Muncie  Blvd.,  Kansas  City, 
Kan.,  $6301:  F.  P.  McCormick,  $6481;  Kennedy  Bros.,  710  Mid- 
land Bldg.,  $6630;  A.  R.  Mense,  4126  Norledge  PI.,  $6779;  J.  C. 
Lyle,  609  Grand  Ave.  Temple  Bldg.,  $7156;  James  O'Connor  & 
Son.  8000  East  11th  St.,  $7156;  M.  J.  Stack  &  Co.,  $7215;  Cleve- 
land Trinidad  Paving  Co.,   1927   Vine   St.,  $7599. 

Maryville,  Mo. — An  election  will  be  held  Aug.  23  to  vote  on 
the  question  of  issuing  $35,000  in  bonds.  Part  of  the  proceeds 
will   be   used   for   constructing  roads. 

+Conway,  Ark. — A  contract  for  constructing  5500  yd.  of 
concrete  pavement  in  District  No.  2  has  been  awarded  to 
HOLTER  &  McCULLOUGH,  Conway,  at   $4551. 

Perryvtlle,  Ark. — The  Conimissioners  of  Perry  County  con- 
template the  construction  of  30  miles  of  road,  at  an  estimated 
cost  of  $90,000. 

Russellville,  Ark. — At  a  recent  election  the  citizens  of 
Road  Improvement  District  No.  1  voted  in  favoT*  of  issuing 
$150,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
constructing  a  macadam  road  from  Russellville  to  Hector. 


+  I(nHMellvllle,  Ark — A  contract  for  constructinB  2C  miles 
of  macadam  road  in  Road  District  No.  1  has  been  awarded 
to  W.   C.   .ruCKSCH,   Little    Rock,   at   $100,000. 

HouNton,  Tex. —  (Oflicial) — Bids  will  be  received  until  10 
a.m.,  Aug.  16,  by  the  Commissioners  of  Harris  County  for 
resurfacing  the  Wallisville  Rd.  from  Gushing  Ave.  to  Hunting 
Bayou. 

I.nnipasaH,  Tex. — The  City  Council  will  construct  about 
eight    miles   of   concrete   sidewalks. 

LIvlnKTHton,  Tex. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $17,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  street  improvements. 

Port  Lnvaca,  Te.v. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $17,000  in  bonds,  the  proceeds  of  which 
will  be  used   for   improving  streets.      Noted  July   15. 

Temple,  Tex. — The  City  Council  contemplates  an  expendi- 
ture of   $200,000   for  street   paving. 

AVoodvillc,  Tex. — An  election  will  be  held  Aug.  28  to  vote 
on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  and  improving  roads  in 
Road   District  No.    1. 

Eufaula.  Okla. — An  election  will  be  held  Aug.  20  to  vote 
on  the  question  of  issuing  $25,000  in  bonds,  the  proceeds  of 
which  will   be  used  for  constructing  roads. 

Demingr,  N.  M. — An  election  will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which   will   be   used   for   constructing   highways. 

+Port  AnseleM,  Waxh. — A  contract  for  grading  and  con- 
structing concrete  sidewalks  in  the  eastern  part  of  the  city 
has  been  awarded  to  ANTONIO  DELGUZZO  and  C.  W.  COIT, 
at  $95,805. 

+Seattle,  AVash. — The  contract  for  improving  Permanent 
Highway  No.  11  has  been  awarded  to  the  ALBIEN  ENGI- 
NEERING CO.,  American  Bank  Bldg.,  Seattle,  at  $40,328. 

HillNboroueh,  Calif. — At  a  special  election  the  citizens 
voted  in  favor  of  issuing  $40,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  street  improvements. 

Los  Angeles,  Calif. — Press  reports  state  that  the  City 
Council    plans    to    pave    Pacific   Ave. 

+  Sacraniento,  Calif. — The  City  Commission  has  awarded  a 
contract  for  street  paving  to  the  CLARK-HENERY  CON- 
STRUCTION  CO.,   at   $10,000. 

+  San  Francisco.  Calif. — The  Board  of  Public  Works  has 
awarded  a  contract  for  the  paving  of  Vermont  St.  from  17th 
to  Mariposa  St.,   to   PLINN  &   TREACY,   at   $7204. 

Santa  Barbara,  Calif. — Press  reports  state  an  election  will 
be  held  in  Santa  Barbara  County,  Aug.  30,  to  vote  on  the 
question  of  issuing  $893,000  and  $95,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  road  improvements  and  constructing 
the  Cuyuna  Rd.  respectively. 

INDUSTRIAL    WORKS 

Boston,  Mass. — Bids  are  being  received  for  the  construction 
of  a  $40,000  ice  storage  building  for  the  Boston  Ice  Co. 
Mortensen  &  Co.,  405  Lexington  Ave.,  New  York,  N.  Y.,  is 
Arch,  and  Engr. 

Brockton,  Mass. — The  Diamond  Shoe  Co.  plans  the  con- 
struction of  a  four-story,  40xl75-ft.  factory  on  Spark  St.,  to 
cost  $15,000.     W.  F.  Barlow,  80  North  Main  St.,  is  Arch. 

+Greendale,  Mas.s. —  (W^orcester  post  office) — The  FISKE- 
CARTER  CONSTRUCTION  CO.,  11  Poster  St.,  has  been  award- 
ed the  contract  for  the  construction  of  a  one-story,  160x200-ft., 
brick  and  reinforced-concrete  factory  on  Ne^v  Bond  St.  for 
the  Heald  Machine  Co.  Lockwood,  Green  &  Co.,  60  Federal 
St.,   Boston,  Mass.,   is  Engr. 

+Holyoke,  Mass. — The  contract  for  the  construction  of  an 
addition  to  the  plant  of  the  American  Writing  Paper  Co., 
Main  St..  has  been  awarded  to  the  CASPER-RANGER  CON- 
STRUCTION CO. 

Lowell,  Mass. — The  Wamesit  Power  Co.  will  build  a  173x 
185-ft.  reinforced-concrete  garage  at  Watson  and  Whipple 
St.      The   estimated   cost   is   $12,000. 

Lowell,  Mass. — The  Waterhead  Mills,  Lawrence  St.,  will 
build  a  four-story,  52xS3-ft.  addition  to  its  plant  to  cost 
$20,000. 

+Springfleld.  Mass FRED  T.   LEY  CO.   has  been   awarded 

the  contract  for  the  construction  of  a  one-story  brick  and 
steel  storehouse  for  the  New  England  Westinghouse  Co.  The 
estimated  cost   is  $37,000. 

+Spring;lleld,  Mass. — The  Somers  Creamery  Co.  has  awarded 
the  contract  for  the  construction  of  a  two-storv  brick  plant 
on  Locust  St.  to  E.  F.  CARLSON,  106  Granada  Terrace.  The 
estimated  cost  is  $70,000.  B.  B.  Geckler,  335  St.  James  Ave., 
is  Arch. 

Bridgeport,  Conn. — The  Lake  Torpedo  Boat  Co.  has  pur- 
chased a  22-acre  site  and  plans  the  construction  of  a  plant 
for  the  manufacture  of  submarines. 

Bridgeport,  Conn. — The  Bridgeport  Brass  Co.  plans  the  con- 
struction of  a  one-story  addition  to  its  plant  to  cost  approxi- 
mately  $70,000. 

+Hartford,  Conn. — A.  L.  HILLS.  847  Main  St.,  has  been 
awarded  the  contract  for  the  construction  of  a  four-and-one- 
half-story,  S3xl29-ft.  brick  storehouse  on  Main  near  Windsor 
St.  for  Gai-ber  Bros.,  Pleasant  St.  George  Zunner  is  Arch. 
The    estimated    cost    is    $30,000.      Noted    Mar.    25. 

New  Haveu.  Conn. —  (Official) — Bids  will  be  received  until 
Sept.  1  by  R.  W.  Foote.  Arch.,  424  Chamber  of  Commerce  Bldg., 
for  the  construction  of  a  three-story.  60x75-ft.  brick  and  steel 
garage  for  Cowles   Tolman.      Noted   Aug.   5. 

Buffalo,  N.  Y. — Revised  bids  are  being  received  for  the 
construction  of  a  three-story.  30xl50-ft.  storehouse  for  Adam 
J.  Menges,  224  Washington  Market.  Joseph  J.  Geigand,  346 
Herman  St.,  is  Arch.  The  estimated  cost  is  $12,000.  Noted 
July  1. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn) — THE  NATION- 
AL BRIDGE  WORKS,  1123  Broadway  (Borough  of  Manhattan), 
has  been  awarded  the  contract  for  the  construction  of  a 
one-story,  100xl50-ft.  reclaiming  plant  for  the  By-Products 
Reclaiming  Co.,   129   Front  St.     The  estimated   cost   is   $10,000. 
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+NinsnTa  FallH,  N.  Y.— The  MONARCH  ENGINEERING  CO., 
Chamber  of  Commerce  Bldg.,  Buffalo,  N.  Y.,  has  been  awarded 
the  contract  for  the  construction  of  storage  bins  for  the 
Shredded  Wheat  Co.     The  estimated  cost  is  $20,000. 

+  Xorth  Tonnnnndn,  >.  Y. — The  Buffalo  Bolt  Co.  has  award- 
ed the  contract  for  the  construction  of  additions  to  its  plant 
at  Oliver  St.  and  the  New  York  Central  and  Erie  R.R.  tracks, 
to  MORRIS  &  -M^LEN,  Builders  E.xchange,  Buffalo,  N.  Y.  The 
estimated  cost  is  ?250,000. 

PeekHkill,  N.  Y. — Bids  were  received  for  the  construction 
of  a  storage  house  at  the  State  Camp,  as  follows:  Wiberley 
&  Baxter,  Peekskill,  $22,896:  P.  E.  Young,  Syracuse,  $25,588; 
James  C.  Nolan,  Albany,  $23,940;  Alba  Building  Co.,  Albany, 
$26,587;  Peekskill  Construction  Co.,  Peekskill,  $27,437:  Catskill 
Supply  Co.,  Catskill,  $19,890;  Peter  Keeler  Building  Co.,  Albany, 
$24,522;  L.  F.  Bannon  Plumbing  &  Heating  Co.,  Kingston, 
$19,966. 

+Port  Chester,  IV.  Y. — P.  R.  Davis,  Mgr.,  Wilford  Hall 
Laboratories,  has  awarded  the  contract  for  the  construction 
of  a  three-story,  83xl03-ft.  chemical  factory  to  SULLIVAN  & 
McN.VLLY,  Paterson,  N.  J.     Noted  Apr.   22  and   29. 

+  S|>lit  Itook,  Hi.  Y. — The  Semit  Solvay  Co.  has  awarded  the 
contract  for  the  construction  of  two  storage  buildings  to 
T.  H.  McH.\LE  &  SON,  Cahill  Bldg..  Syracuse,  N.  Y.  Taylor 
&  Bonton,  Gurney  Bldg.,  Syracuse,  N.  Y.,  is  Arch. 

Tarrytown,  IV'.  Y. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  factory  for  the  Chevrolet  Automobile 
Co  W.  C.  Durant,  816  11th  St.,  New  York,  N.  Y.,  is  Pres. 
The  estimated   cost   is   $40,000. 

+^Ve8t  Sand  Lake,  N.  Y. — The  contract  has  been  awarded 
to  J.  J.  FINN  &  SONS.  Albany,  N.  Y.,  for  the  construction  of 
a  three-storv,  66xll0-ft.  factory  for  the  McLaren  Knitting  Co. 
C.  G.  Ogden,  159  State  St.,  Albany,  N.  Y.,  is  Arch.  Noted 
June  24. 

Absecon,  N  J. — The  contract  will  soon  be  awarded  for  the 
construction  of  a  two-story,  50xl50-ft.  and  a  one-story,  50x70- 
ft  building  for  the  Acme  Film  Producing  Co.,  care  of  A.  Ja- 
coby.  Sheen  Bldg.,  Atlantic  City,  N.  J.  J.  Vaughn  Mathis, 
Guarantee  Trust  Bldg.,  Atlantic  City,  is  Arch.  The  estimated 
cost  is  $25,000. 

■'-Bound  Brook,  N.  J. — The  Cott-a-lap  Co.,  Somerville,  N.  J., 
has  awarded  the  contract  for  the  construction  of  three  40x80- 
ft.   buildings  adjoining   the   Central    R.R.   to   RUNYON   FIELD. 

Bound  Brook,  N.  J. — The  Independent  Chemical  Co.,  72 
Front  St.,  New  Y'ork,  N.  Y.,  plans  the  construction  of  a 
factory  fronting  on  the  Central  R.R.     Warren  C.  King  is  Pres. 

Hamuiondton,  N.  J. — The  contract  will  soon  be  awarded  by 
Charles  H.  Strunk,  Treas.,  Figueroa  Cut  Glass  Co.,  for  the 
construction  of  a  two-storv,  32xll0-ft.  factory  to  cost  $12,000. 
William  S.  Hewitt,  Guarantee  Trust  Bldg.,  Atlantic  City,  N.  J., 
is  Arch. 

+NeTvark,  N.  J. —  (Official) — J.  Wiss  &  Sons  Co.,  31  Littleton 
Ave.,  has  awarded  the  contract  for  the  construction  of  a  four- 
storv  50x75-ft.  addition  to  its  plant  to  EUSTICE  BROS..  45 
Clinton  St.  The  estimated  cost  is  $15,000.  Frederick  A. 
Phelps  is  Arch. 

Plainfleld,  IV.  J. — The  Sauer  Motor  Co.  plans  the  construc- 
tion of  a  two-story.  120xl20-ft.  brick  and  concrete  addition 
to  its  plant,  to  cost  $30,000.  John  G.  Brown,  Witherspoon 
Bldg.,  is  Arch.     Noted  May  6  and  May  20. 

Trenton,  N.  J. — The  Hill  Refrigerator  Co.  will  soon  award 
the  contract  for  the  construction  of  a  one-story,  100x500-ft. 
plant,  at  an  estimated  cost  of  $40,000.  Abram  Swan,  Jr., 
Broad  Street  Bank  Bldg.,   is  Arch. 

Philadelphia,  Penn. — The  L.  H.  Gilmer  Co.,  52  North  Seventh 
St.,  plans  the  construction  of  a  two-story,  50xl50-ft.  factory. 
The  estimated  cost  is  $25,000.  Bart  Tourison,  Land  Title  Bldg., 
is  Arch. 

Philadelphia,  Penn. — John  Scott  &  Co.  will  build  a  four- 
story,    50.xl22-ft.   warehouse   at   American   and    Diamond   St. 

+  Philadelphia,  Penn.— B.\RCLAY.  WHITE  &  CO..  Perry 
Bldg.,  has  been  awarded  the  contract  for  the  construction  of 
a  one-  and  two-story,  50x4S0-ft.  freight  house  for  the  Penn- 
sylvania R.R.  Co.  William  H.  Cookman,  Broad  St.  Station,  is 
Arch.     The  estimated  cost  is  $75,000. 

Philadelphia.  Penn. — The  Walls  Ice  Mfg.  Co.  will  build  a 
two-story,    lOOxlOO-ft.    factory   at   Ninth    and   Master   St. 

Philadelphia,  Penn. — The  contract  will  soon  be  awarded 
for  the  construction  of  a  one-story,  142xl65-ft.  factory  at 
Ninth  and  Bailey  St.  for  the  Wood  Mfg.  Co.  Peuckert  & 
Wunder,   310   Chestnut   St.,   is   Arch. 

Heading,  Penn. —  (Official) — Bids  are  being  received  by  ^'il- 
liam  S.  Markley  for  the  construction  of  a  $50,000  plant  at 
Penn  and   Queen  St.     Noted  July  29. 

+Baltiniore.  Md.— THE  CONSOLIDATED  ENGINEERING 
CO.,  Calvert  Bldg..  has  been  awarded  the  contract  for  the 
construction  of  two  one-story,  52x86-ft.  factories.  The  esti- 
mated cost  is  $15,000.  James  R.  Edmunds,  Jr.,  12  East  Read 
St.,  is  Arch. 

+Baltimore,  Md. — The  C.  J.  Youse  Co.,  Inc.,  23-25  South 
Gay  St.,  has  awarded  the  contract  for  the  construction  of  a 
three-story,  100xl30-ft.  factory  to  WALTER  E.  BURNHAM, 
403  Law  Bldg.  Archer  &  Allen,  3  East  Lexington  St.,  is  Arch. 
The  estimated  cost  is  $50,000. 

Alexandria,  La. — The  Federal  Oil  &  Refining  Co.  will  build 
a  refinery,  estimated  to  cost  $120,000.  W.  W.  Whittington, 
Mayor  of  Alexandria,   is   Pres. 

MayMville,  Ky. — The  Independent  Loose  Leaf  Tobacco  Co. 
contemplates  the  construction  of  a  one-story  warehouse  to 
cost  $15,000.     W.  H.  Robb  is  Secy. 

MayHville.  Ky. — The  Maysville  Cotton  Mills  plans  the  con- 
struction of  a  one-storv  warehouse  to  cost  $10,000.  R.  A. 
Cochran,   237  West  Second  St.,   is  Secy. 

AHhIand.  Ohio — Hess  &  Clark  plans  the  construction  of  a 
three-story,  55x90-ft.  factory  to  cost  $30,000.  Vernon  Redding, 
301   Bird  Bldg.,    is  Arch.      W.   Thomas   is  Mgr. 


Cincinnati,  Ohio — -The  City  Ice  Delivery  Co.,  Canal  and  Race 
St.,  will  build  a  two-story,  lOOxlOO-ft.  ice  plant  to  cost  $75,000. 
Lester  Blair  is  Secy.  B.  T.  Wisenall,  518  First  National  Bank 
Bldg.,   is  Arch. 

+  Cineinnati,  Ohio — The  H.  &  S.  Pogue  Co.,  Fourth  and  Race 
St.,  has  awarded  the  contract  for  the  construction  of  a  $300  000 
addition  to  its  warehouse  to  the  STONE  WEBSTER  ENGI- 
NEERING  CO.      Hake   &    Kuck.   Telephone   Bldg.,   is   Arch. 

Cincinnati,  Ohio — The  R.  K.  Le  Blond  Machine  Tool  Co., 
4609  Eastern  Ave.,  plans  the  construction  of  a  plant  near 
the  Norfolk  &  Western  Ry.  to  contain  500,000  sq.ft.  of  floor 
space.     Zettel  &  Rapp,  Johnston  Bldg.,  is  Arch. 

Cleveland,  Ohio — The  Halle  Bros.  Co.  has  purchased  a  site 
at  East  22nd  and  Chester  St.,  and  plans  the  construction  of 
a  storage  building.     Estimated  cost,   $50,000. 

Cleveland,  Ohio — The  Lederer  Milling  Co.,  6318  Kinsman 
Rd.,  S.  E.,  will  build  a  mill  on  Riverbed  St.,  to  cost  about 
$200,000. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Marriott 
Allen  &  Hall,  Arch.,  Hayden-Clinton  Bldg.,  Columbus,  Ohio, 
for  the  construction  of  a  two-story  laundry  at  the  Cleveland 
State  Hospital.     The  estimated  cost  is  $40,000. 

Cleveland,  Ohio — Plans  have  been  completed  by  the  Forest 
City  Engineering  Co.,  515  Hippodrome  Bldg.,  for  the  construc- 
tion of  a  warehouse  at  Lakeside  and  East  22nd  St.  for  the 
Union  Paper  &  Twine  Co.,  115  St.  Clair  Ave.  Estimated  cost. 
$100,00. 

+Cleveland,  Ohio — (Official) — The  contract  for  the  con- 
struction of  a  five-story,  200x200  ft.,  brick  and  reinforced- 
concrete  factory  for  the  B.  P.  Goodrich  Co.,  Akron,  Ohio,  has 
been  awarded  to  the  C.\RMICHAEL  CONSTRUCTION  CO., 
Akron,  Ohio.  The  Osborn  Engineering  Co.,  740  Engineers 
Bldg.,  is  Arch.     Noted  July  22. 

Greentown,  Ohio — The  Greentown  Aluminum  Co.  will  build 
a  one-story,  36xll4-ft.  factory  to  cost  $10,000.  G.  B.  Townsend 
is  Secy.     W^.  C.  Owen  &  Co.,  449  Leader-News   Bldg.,   is  Arch. 

■^Detroit,  Mich. — The  contract  for  the  construction  of  a 
four-story  factory  at  McKinstry  Ave.  and  the  Wabash  R.R., 
for  the  Paige-Detroit  Motor  Car  Co.,  has  been  awarded  to 
the  ALBERT  A.  ALBERECHT  CO.     John  Scott  &  Co.   is  Arch. 

^Detroit,  Mich. — The  contract  for  the  construction  of  a 
two-story  iactory  at  East  Grand  Blvd.  and  Oakland  Ave.  for 
the  Schlieder  Mfg.  Co.,  45  East  Port  St.,  has  been  awarded 
to  W.  S.  POCOCK.  Preston,  Brown  &  Walker,  is  Arch.  Noted 
July  15. 

Grand  Rapids,  Mich. — Bids  are  being  received  by  George  T. 
Appleyard,  Arch.,  415  Widdicomb  Bldg.,  for  the  construction 
of  a  two-story,  lllxl65-ft.  warehouse  for  Walter  Clark,  Ionia 
and  Prescott  St. 

+Chicago,  III. — The  contract  for  the  construction  of  a  five- 
story  addition  to  the  warehouse  of  Anderson  Bros.,  945  Belmont 
Ave.,  has  been  awarded  to  the  H.  D.  MORELAND  CO.,  105 
North  Clark  St.  S.  H.  Dunford,  10  South  La  Salle  St.,  is  Arch. 
Noted  June  24. 

Chicago,  III. — Bids  are  being  received  by  George  C.  Nim- 
mons.  Arch.,  122  South  Michigan  Ave.,  for  the  construction  of 
a  six-story  addition  to  the  printing  building  of  Sears,  Roebuck 
&  Co. 

Chicago,  III. — The  Union  Transfer,  Storage  &  Bldg.  Co., 
recently  incorporated,  will  build  a  six-story.  95xl60-ft.  re- 
inforced-concrete  storage  building  on  East  Wilson  St.  Moores 
&  Dunford  is  Arch. 

Milwaukee,  ^Vis. — The  Phoenix  Knitting  Co.  plans  the 
construction  of  a  $40,000  plant  at  Jackson  and  Chicago  St. 

■fSioux  City,  Iowa — DUBEL  &  ANDERSON,  514  Jackson  St., 
has  been  awarded  the  contract  for  the  construction  of  a 
three-story,  40xl26-ft.  brick  factory  at  Perry  Creek  and  West 
Third   St.    for   L.    W.    Mallory.      The    estimated    cost    is    $20,000. 

+Siou.x  City,  Iowa — The  contract  for  the  construction  of 
a  two-story,  S4xl50-ft.  warehouse  for  W.  L.  Ogden,  307  Pearl 
St.,  has  been  awarded  to  HOUX  &  SON,  Second  and  Water 
St.  P.  E.  Colby,  510  Davidson  Bldg.,  is  Arch.  The  estimated 
cost  is  $10,000. 

+Minneapoli8.  Minn. — C.  H.  Wheeler  &  Son,  820  Palace 
Bldg.,  has  awarded  the  contract  to  J.A.MES  LECK  &  CO.,  311 
South  Seventh  St.,  for  the  construction  of  a  six-story  ware- 
house. 

Omaha,  Neb. — Plans  have  been  prepared  by  Albert  Kahn, 
Arch.,  58  La  Fayette  Ave.,  Detroit,  Mich.,  for  the  construction 
of  a  six-story,  130xl60-ft.  reinforced-concrete  assembling  plant 
at  16th  and  Gumming  St.  for  the  Ford  Motor  Co.,  Detroit,  Mich. 
The    estimated    cost    is    $275,000. 

+Oniaha,  Neb. — The  National  Printing  Co.,  509  South  12th 
St.,  has  awarded  the  contract  for  the  construction  of  a  plant 
to  KIBNE  &  MAYSTRICK.  The  estimated  cost  is  $40,000.  W.  , 
E.   Stockham,   426   Range   Bldg.,    is  Arch.      Noted   June   17. 

Kansas   City,  Mo. — The   Shukert    Fur   Co.,    1113   Grand   Ave.,J 
will   soon   start  work   on   the   construction   of  a   five-story,   75x 
166-ft.    brick    warehouse    on    Warwick    Blvd.,    to    cost    $32,000,1 
and   a    four-story,    75xll5-ft.    brick   warehouse    on   V/alnut    St.il 
to  cost  $25,000.      E.   Shukert   is   in   charge. 

+Kansa8  City,  Mo. — The  Bachelor  Laundry,  2028  Broadway.l 
has  awarded  the  contract  for  the  construction  of  a  two-story,r 
50xl20-ft.  brick  laundry  to  S.  D.  EICHE,  3035  Flora  Ave., 
$20,000.  Madorie  &  Birdsall,  832  Reserve  Bank  Bldg.,  is  Arch.l 
Noted   June    17. 

+Kan8as  City,  Mo. — The  contract  for  the  construction  of 
a  two-storv,  32xl37-ft.  brick  building  at  2-4-6  West  27th  St.| 
for  the  Higbv  Cleaning  &  Dyeing  Co.,  Lincoln,  Neb.,  has  been! 
awarded  to  the  GEORGE  H.  SIEDHOFF  CONSTRUCTION  CO.,f 
301  Finance  Bldg.  Smith,  Rea  &  Lovitt,  601  Finance  Bldg.,' 
is  Arch. 

KansaH  City,  Mo. — Bids  are  being  received  by  J.  Oliver 
Hogg,  Arch.,  946  New  York  Life  Bldg.,  for  the  construction 
of  a  two-story,  49xll7-ft.  warehouse  for  the  Freeman  & 
Duncan    Realty  &   Transfer   Co. 
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HuuHtoii,  Tfx. — Plans  have  been  prepared  by  Moore  &  Dun- 
ford,  Arch.,  Chicago,  111.,  for  the  construction  of  an  eiuht-story, 
160x365-ft.  warehouse  for  the  Houston  Terminal  Warehouse 
Co.,      A.    P.    Coleman    is    Mkt.      The    estimated    cost    is    $SO0,000. 

liarrdo,  Tex. — S.amuel  Mackin,  Mgr.,  Consumers'  Ice  Co., 
is  receiving:  bids  for  the  construction  of  a  two-story,  50x75-ft. 
ice  and  cold-storage  plant.  The  estimated  cost  is  $12,000. 
The  McCandlish  Engineering  Co.,  724  Midland  Bldg.,  Kansas 
City,   Mo.,    is  Arch. 

Siiii  neuito,  Tex. —  Plans  have  been  prepared  for  the  con- 
struction of  a  $15,000  plant  for  the  San  Benito  Creamery  Co. 

Salt  Ijiike  City,  IJtiih — The  Jennings-Hann.i  Investment  Co. 
will  build  a  three-story,  13Txl66-ft.  reinforced-concrete  ware- 
house at  Second  and  South  St.,  at  an  estimated  cost  of  $90,000. 
A.   Kletting   is  Arch. 

Seattle,  W'nah. — The  Carstens  Packing  Co.  will  build  a 
four-story,  100x500-ft.  warehouse  at  an  estimated  cost  of 
$50,000.      P.   S    Coombs   &   Son    is  Arch. 

+San  Franeixeo,  Calif. — The  American  Can  Co.,  Mills  Bldgr.. 
has  awarded  the  contract  for  the  construction  of  a  plant 
at  Kentucky  and  22nd  St.  to  the  LINDGREN  CO.,  at  $199,000. 
Noted   Feb.    18. 

KeKina,  Sask. — The  Robert  Simpson  Co.,  Toronto,  Ont., 
will  build  a  warehouse  at  an  estimated  cost  of  $150,000. 

Chathain,  Out. — The  Defiance  Iron  Works  will  expend  $20,- 
000   for    improvements   to    its   plant. 

Toronto,  Ont. — The  Canada  Metal  Co.,  Fraser  Ave.,  will 
build  a  $15,000  addition  to  its  factory. 

Toronto,  Ont. — The  Dunlop  Tire  Co.  will  build  a  three- 
story  addition   to  its  factory,   to   cost   $30,000. 

FEDER.VL  tiOVEH.V'MENT  WORK 

Steeraue  Barracks  and  Storehouse — Portland,  Maine — Bids 
will  be  received  until  3  p.m.,  Sept.  2,  by  James  A.  Wetmore, 
Act.  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for 
constructing  coinplete  the  steerage  barracks  and  storehouse 
for  the  U.  S.  quarantine  station  at  Portland. 

Hot-Water  System — Newport,  R.  I. — Bids  will  be  received 
until  11  a.m.,  Aug.  28,  by  William  M.  Smith,  Act.  Ch.  of  Bu- 
reau. Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for 
installing   a   hot-water   piping   system   at   the    naval    hospital, 

Newport. 

Buildings — Ft.  Mifflin,  Penn. — Bids  will  be  received  until 
11  a.m.,  Aug.  21,  by  William  M.  Smith,  Act.  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing buildings  at  the  U.   S.   naval   magazine,   Ft.   Mifflin. 

Mechanical  Equipment — Baltimore,  Md. — Bids  will  be  re- 
ceived until  3  p.m.,  .\ug.  31,  by  James  A.  Wetmore,  Act. 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  mechan- 
ical equipment,  except  elevators,  for  the  U.  S.  immigration 
station. 

^tSteel  Cylinder  Gates — Washington,  D.  C. — Bids  will  be 
received  until  2  p.m.,  Sept.  2,  by  A.  P.  Davis,  Ch.  Engr.,  U.  S. 
Reclamation  Service.  Washington,  for  furnishing  four  steel 
cylinder  gates  and  accessories  for  the  spillway  at  Elephant 
Butte  Dam,  Rio  Grande  project.  New  Mexico  and  Texas. 

+MechanicaI  Equipment — Washington,  D.  C. — Contracts 
have  been  awarded  for  mechanical  equipment  for  the  Interior 
Department  Building  as  follows:  JOHN  H.  PARKER  CO., 
mechanical  equipment,  WILLIAM  GORDON  CORP.,  elevators. 
Noted  July   29. 

♦Dredging — Norfolk,  Va. — Bids  were  received  Aug.  4,  by 
the  Engineer  Officer,  Norfolk,  for  dredging  inland  waterway 
from  Norfolk  to  Beaufort  Inlet,  N.  C,  a  total  of  850,000  cu.yd., 
place  measurement,  as  follows:  Norfolk  Dredging  Co.,  Nor- 
folk Dredging  Co..  Norfolk,  19.65c.;  Dav  &  Zimmerman.  611 
Chestnut  St.,  Philadelphia,  Penn.,  20c.;  Atlantic,  Gulf  &  Pacific 
Co.,  Park  Row  Bldg..  New  York,  N.  Y..  21.9c.;  Marvland  Dredg- 
ing &  Contracting  Co.,  Fidelity  Bldg.,  Baltimore,  Md.,  23%c.; 
F.  Sanford  Ross,  Inc.,  Jersey  Citv.  N.  J.,  14c.;  Coastwise  Dredg- 
ing Co..  Norfolk,  15 "4 c;  Central  Dredging  Co.,  Cleveland,  Ohio, 
17%c.;  and  Bowers  Southern  Dredging  Co.,  Galveston,  Tex., 
16c.     Noted  July  8. 

+Post  Office — Opelika,  Ala. — The  contract  for  the  con- 
struction of  a  post  office  at  Opelika  has  been  awarded  to 
GEORGE  A.  CLAYTON,  Atlanta,  Ga.,  at  $84,364.  Noted  June 
10  and  July   22. 

♦  Shore  Protection — Rock  Island.  111. — Bids  were  received 
July  31  for  shore-protection  work  on  various  sections  of  the 
Mississippi  River.  Low  bidders  were  as  follows:  Kirchner 
Contracting  Co.,  Dubuque.  Iowa;  Builders'  Sand  &  Gravel  Co., 
Davenport,  Iowa;  A.  V.  Fetter  Co.,  Quincv,  and  J.  W.  McMurry 
Contracting  Co.,  Kansas  City,  Mo.     Noted  July  8. 

Post  Office — Ft.  Atkinson,  Wis. — The  low  bidder  for  con- 
structing a  post  office  at  Ft.  Atkinson  is  the  Clark  Construc- 
tion Co.,  Danville,  at  $39,350  for  limestone  and  $41,100  for 
sandstone.     Noted   July   1. 

♦Earth  M'ork — Ft.  Laramie,  Wyo. — Bids  will  be  received 
until  2  p.m.,  Sept.  S.  by  A.  P.  Davis,  Ch.  Engr.,  U.  S.  Reclama- 
tion Service,  Tramway  Bldg.,  Denver,  Colo.,  for  constructing 
earthwork  on  about  ten  miles  of  main  canal  at  Ft.  Laramie 
unit. 

Floors — St.  Louis,  Mo. — Bids  will  be  received  until  3  p.m., 
Sept.  1.  by  James  A.  Wetmore,  Act.  Superv.  Arch..  Treasury 
Dept.,  Washington,  D.  C,  for  constructing  new  terrazzo  floors 
in  the  U.  S.  post  office  at  St.  Louis. 

♦Screening  and  Weatherstripping — Ft  Bliss.  Tex. — Bids 
will  be  received  until  11  a.m.,  Sept.  2.  bv  the  Quartermaster, 
El  Paso,  for  screening  and  weatherstripping  for  about  35 
quarters  and  barracks  at   Ft.   Bliss. 

Post  Office  and  Court  House — Tulsa,  Okla. — Bids  will  be 
received  until  3  p.m.,  Sept.  27,  by  James  A.  Wetmore,  Act. 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C.  for  con- 
structing complete  the  U.  .S.  post  office  and  court  house  at 
Tulsa, 


BuildiuKM — Bremerton,  Wash. — Bids  will  be  received  until 
11  a.m.,  Sept.  11,  by  William  M.  Smith,  Act.  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing buildings  at  the  Naval  Magazine,  Puget  Sound. 

Whar*  Extension — San  Francisco.  Calif. — Bids  will  be  re- 
ceived until  11  a.m.,  Aug.  21,  by  H.  H.  Stanford,  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  extend- 
ing the  wharf  at  the  Naval  training  station,  San  Francisco. 

Freight  Elevators — Pearl  Harbor,  Hawaii — Bids  will  be 
received  until  11  a.m.,  Aug.  28,  by  William  M.  Smith,  Act.  Ch. 
of  Bure.iu,  Yards  and  Docks,  Navy  Dipt.,  Washington,  D.  C, 
for  installing  three  hydro-pneumatic  freight  elevators  at  the 
Naval  station. 

Miscellaneous  SopplieH — Panama — Bids  will  be  received 
until  10:30  a.m..  Aug.  13,  by  MaJ.  P.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscel- 
laneous  supplies. 

.Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  Aug.  20,  by  MaJ.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C.  for  furnishing  miscellan- 
eous supplies. 

MISCELLANEOUS 

+Dredging — Boston,  Mass. — According  to  press  reports  the 

contract  for  dredging  about  15,000  cu.yd.  in  the  Abejona 
River  has  been  awarded  to  COLEMAN  BROS.,  Chelsea  at 
$13,500.     Noted  July  22. 

+Dredging — Boston,  Mass. — The  contract  for  dredging  at 
W^ellfleet,  Barnstable  and  Nobscussett  Harbors,  has  been 
awarded    to   JOHN   H.    GERRISH.      Noted    Aug.    5. 

+Enlarging   Breakwater — Boston,    Mass. — The    contract    for 

enlarging  the  breakwater  at  Vineyard  Haven  Harbor,  Tisbury 
has  been  awarded  to  the  B.4Y  STATE  DREDGING  CO.,  LTD 
247  Atlantic  Ave.,  Boston,  at  $1.34  for  each  ton  and  $5  for  each 
clamp.  Other  bids  were  from  Rockport  Granite  Co.,  $1.43- 
$5.60.  and  E.  S.  Belden  &  Sons,  $1.43;  $7.  William  P.  Williams. 
State  House,  is  Ch.  Engr. 

+Coal  Pocket — Boston,  Mass. — (Correction) — We  have  been 
advised  by  Adolph  Suck,  Consult.  Engr.,  Hvde  Park,  that  the 
following  contracts  have  been  awarded  in  connection  with 
the  construction  of  the  coal  pocket  for  Batchelder  Bros  • 
Foundations  to  W.  A.  NORTON  CO.,  South  Boston;  steel  struc- 
ture, BOSTON  BRIDGE  WORKS;  machinery  contract,  JOHN 
H.  PROCTOR  CO.,  Boston.     Noted  July  29.  o-^ni^ 

+Coal  Pocket — Palmer,  Mass. — (Official) — The  contract  for 
the  construction  of  the  reinforced-concrete  coal  pocket  at 
Palmer  has  been  awarded  to  the  FLYNT  BUILDING  &  CON- 
STRUCTION CO.,  Palmer,  Mass.  Adolph  Suck,  Arlington  St.. 
Hyde    Park,    Mass.,    is    Consult.    Engr. 

Guard  Railing — Hartford,  Conn.. — Bids  will  be  received  by 
Charles  J.  Bennett,  State  Highway  Comr.,  until  2  p.m.,  Aug.  16, 
for  constructing  about  14,264  lin.ft.  of  standard  wood  guard 
railing. 

River  Improvement — Jamestown,  N.  Y. — Plans  are  being 
prepared  by  F.  P.  Williams,  Rochester,  Division  Engr.,  State 
Dept.  of  Pub.  Works,  for  improving  the  Chadokoin  River.  An 
appropriation  of  $100,000  has  been  made  for  the  work.  Prank 
M.  Williams  is  State  Engr. 

Elimination  of  Grade  Crossing — New  York,  N.  T. — (Borough 
of  Bronx)  —  (Official) — At  a  joint  meeting  of  the  First  and 
Second  Districts  of  the  Public  Service  Commission  an 
order  was  passed  providing  for  the  removal  of  grade  crossings 
and  other  obstructions  on  the  lines  of  the  New  York  & 
Harlem  R.R.  (New  Y'ork  Central)  and  the  New  Y'ork,  New 
Haven  &  Hartford  R.R.  near  241st  St.  It  also  orders  a  shifting 
of  the  tracks  and  the  construction  of  a  viaduct  to  carry  the 
street.  The  New  Y'ork  &  Harlem  Co.  is  ordered  to  construct 
a  new  station  at  241st  St.  The  entire  cost,  except  that  of  the 
construction  of  the  new  viaduct,  shall  be  paid  by  the  railroad 
companies,  the  cost  of  the  viaduct  being  apportioned  accord- 
ing to   the   provisions   of   the   Railroad  Law. 

+Field  House — New  York,  N.  Y. —  (Borough  of  Brooklyn) — 

(Official) — The  contract  for  the  general  construction  and  com- 
pletion of  a  field  house  at  the  Betsy  Head  Memorial  Play- 
ground, Brownsville,  has  been  awarded  to  T.  J.  BUCKLEY, 
303  Fifth  Ave.,  New  Y'ork,  at  $14,995.  Noted  June  24  and 
July  8. 

Dredging — New  York.  N.  Y'.^ — (Borough  of  Brooklyn)  —  (Offi- 
cial)— The  following  are  the  bids  received  for  dredging  in 
Newtown  Creek  Canal  at  and  in  the  canal  and  basin  included 
within  the  boundaries  of  Johnson,  Montrose,  Morgan  Ave.  and 
Varick  Ave.,  also  in  the  Stagg  St.  basin,  and  in  Newtown 
Creek  near  the  intersection  of  Scott  and  Metropolitan  Ave.: 
William  Beard,  $7500;  R.  G.  Packard,  $7800;  John  &  Joseph 
McSpirit,  118  Wayne  St.,  Jersey  City,  N.  J.,  $7200.     Noted  July 

Riprap — New  York.  N.  T. —  (Borough  of  Brooklyn)  —  (Offi- 
cial)— Bids  will  be  received  by  Cabot  Ward,  Pres.  Park  Board, 
until  3  p.m.,  Aug.  19,  for  furnishing  and  placing  10,000  tons 
of  riprap  along  the  Shore  Road,  between  Latting  Place  and 
Ft.   Hamilton. 

Fence — New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Offi- 
cial)— Bids  will  be  received  until  3  p.m.,  Aug.  19,  by  Cabot 
Ward.  Pres.  Park  Board,  Municipal  Bldg.,  for  erecting  a 
wrought-iron  fence  and  settling  artificial  granite  gate  posts 
around  Morningside  Park. 

Road  Supplies — New  Y'ork,  N.  Y. — (Borough  of  Manhattan) 
—  (Official) — Bids  will  be  received  by  Cabot  Ward,  Pres.  Park 
Board,  until  3  p.m.,  Aug.  19,  for  furnishing  and  delivering  the 
following:  75.000  gal.  of  refined  coal  tar:  75.000  gal.  of  tar  road 
oil;  5500  cu.yd.  of  trap-rock  screenings;  3000  cu.yd.  of  grits. 

Duet  Line — New  York,  N.  Y. —  (Official) — The  following  are 
the  bids  received  by  the  Public  Service  Commission  for  the 
construction  of  the  duct  line  for  the  Queensboro  Rapid  Tran- 
sit railroad:  Goodwin  Contracting  Co.,  $45,750;  James  A.  Mc- 
Elroy,  $50,617;  Kingsbridge  Contracting  Co.,  $42,000;  Soraci 
Contracting  Co.,  $42,897;  James  O'Leary,  $54,000;  Thomas  Crim- 
mins   Contracting   Co.,    $49,948;    T.    H.    Reynolds    Construction 


120 


ENGINEERING     NEWS 


Vol.  74,  No.   7 


Co.,  $45,416;  E.  C.  Moore,  (no  total);  J.  M.  Gest,  $52,000;  W.  A. 
Mitchell.  $31<,000;  Beaver  Kngineering  Co.,  $38,918;  Hanover 
Contractinir  Co.,  $39,000;  Knight  &  DiMicoo,  4441  Park  Ave,, 
New  York,  $3S,SS7;  H.  K.  Fox  Construction  Co.,  $43,000. 

♦  Subway  Station— New  York.  N.  Y'. — (Borough  of  Queens) 
—  (Oflicial) — The  following  are  the  bids  received  by  the  Public 
Service  Commission  for  the  construction  of  the  station  finish 
on  Section  No.  2,  Route  Nos.  3G  and  37  of  the  Astoria  Elevated 
RR  •  Charles  Meads  &  Co.,  3S  Park  Row,  New  Y'ork,  $268,102; 
Snare  &  Triest  Co.,  $274,096;  Simon  Russek,  Inc.,  $285,250. 
Noted  July  15. 

♦Plumbine  and  DrainnK« — Ossining,  N.  T. —  (Official) — Bids 
will  be  received  by  John  B.  Riley,  Supt.,  State  Prisons.  Capitol, 
Albany,  until  2:30  p.m.,  Aug.  20,  for  plumbing  and  drainage 
in   the  power  house  at  Sing  Sing   prison. 

Park  Iniprovements — Jersey  City,  N.  J. — The  Board  of 
Chosen  Freeholders  of  Hudson  County  has  sold  $300,000  in 
bonds  for  the  construction  and  improvement  of  county  parks. 

+  Stone  Wall — Ford  City,  Penn. — The  contract  for  con- 
structing about  3000  ft.  of  stone  wall  along  the  Allegheny 
River,  for  the  Pittsburgh  Plate  Glass  Co.,  has  been  awarded 
to  the  FOUNDATION  CO.,  Woolworth  Bldg.,  New  York,  N.  Y. 

■fl'Iaza — Philadelphia,  Penn. — The  contract  for  construct- 
ing the  Broad  St.  plaza,  has  been  awarded  to  E.  H.  VARE, 
Lincoln  Kldg.,  at  $123,000.     Noted  June  24  and  July  22. 

+  StenmerH — Wilmington,  Del. — The  contract  for  the  con- 
struction of  two  tank  steamers,  for  the  Standard  Oil  Co.,  and 
one  steamer  for  the  Wilson  Line,  has  been  awarded  to  the 
HARLAN  &  HOLLINGSWORTH  CORPORATION,  Wilmington. 
The  estimated  cost  is  $1,250,000. 

Drninaee — Anderson.  S.  C.  —  The  Drainage  Commissioners 
of  Kockv  River  Drainage  District  No.  1  have  sold  $19,500  in 
drainage  bonds.  Watkins  &  Allen,  Bleckley  Bldg.,  Anderson, 
is  Attorney. 

Motor  Fire  Apparatus — Atlanta,  Ga. — The  City  Council  has 
decided  to  hold  an  election  to  vote  on  the  issuance  of  $133,500 
in  bonds  for  the  purchase  of  motor   fire  apparatus. 

+I>ier  and  Warehouse — Augusta,  Ga. — The  contract  for  con- 
structing a  reinforced-concrete  pier  and  warehouse  has  been 
awarded  bv  the  Citv  Council  to  the  GEORGIA  CONTRACTING 
CO.,  Augusta,  at  S27.95S.     Nisbet  Wingfield  is  City  Engr. 

AVharf  Improvement — Jacksonville,  Fla. — (Official) — Con- 
tracts will  soon  be  awarded  for  the  construction  of  about 
6074  lin.tt.  of  wharf  front  at  Commodores  Point  on  the  St. 
Johns  River,  for  the  Commodores  Point  Terminal  Co.  The 
wharves  will  be  of  the  longitudinal  type,  paralleling  the 
channel.  The  improvement  includes  304  Iln.ft.  of  wooden 
construction,  700  lin.ft.  of  steel  sheet  piling,  and  about  5070 
lin.ft.  of  concrete  steel.  All  the  frontage  will  be  filled  in  solid 
with  sand  dredged  from  the  St.  Johns  River.  The  river  will 
be  dredged  to  30  ft.  along  the  face  of  the  wharves  and  to 
12  ft.  in  the  slip  at  each  end.  The  top  of  the  fill  will  be  4  ft. 
above  mean  low  tide.  Herbert  D.  Mendenhall,  216  Parker  St., 
Jacksonville,   is   Consult.   Engr. 

Kxcavation — Palm  Beach,  Fla. — Press  reports  state  that 
bids  will  be  received  by  the  Florida  East  Coast  Hotel  Co. 
for  5000  to  15.000  cu.yd.  rock  excavation,  30,000  to  80,000  cu.yd. 
muck  and  sand  excavation,  160,000  cu.yd.  hydraulic  sand  fill 
(suction  works).  J.  R.  Brooks,  Palm  Beach,  is  Engr.  in 
Charge. 

♦Drainage  Work — Tallahassee,  Fla. — (Official) — Bids  will 
be  received  by  the  Board  of  Commissioners,  Everglades  Drain- 
age District,  until  10  a.m.,  Aug.  24,  for  the  construction  of 
three  locks  and  drains. 

Drainage — Abbeville,  Miss. — At  a  recent  election  the  citi- 
zens voted"  in  favor  of  a  bond  issue  of  $21,000  for  the  drainage 
of  several  thousand  acres  in  Tounds  Coulee  Drainage  District. 
Drainage — Gueydan,  La. — Preliminary  plans  and  surveys 
for  the  construction  of  ditches,  etc.,  for  the  drainage  of  65,000 
acres  of  low  land  here  are  being  made.  W.  V.  Reed.  City 
Engr.,  Morgan  City,  La.,  is  Superv.  Engr.  Noted  Aug.  5  under 
Corydon,  Iowa. 

Levees — New  Orleans,  La.- — Bids  will  be  received  by  the 
State  Board  of  Engineers,  until  Aug.  19,  for  levee  work  in 
various  districts. 

I^evee — Greenville.  Miss. — Bids  will  be  received  by  A.  L. 
Thompson,  ch.  Engr.,  Board  of  Mississippi  Levee  Commis- 
sioners, until  Aug.  17  for  levee  work,  as  follows:  Upper 
Vermillion  Spur  Enlargement,  24,000  cu.yd.;  Black  Bayou  Spur 
Enlargement,  7000  cu.yd.;  Upper  Avon  Banquette  Enlargement, 
23  000  cuyd.;  Lower  Avon  Banquette  Enlargement,  20.000 
cu.yd.;  Moon  Lake  Enlargement,  200,000  cu.yd.;  Mayersville 
to   Baleshed   Enlargement,    262,000   cu.yd. 

+RaiMlng  Steamer — Chicago,  111. — The  contract  for  raising 
the  steamer  "Eastland,"  which  recently  capsized  in  the 
Chicago  River,  has  been  awarded  to  the  DUNHAM  TOWING 
&  WRECKING  CO.,  Chicago,  at   $34,500. 

Fireboat  Hull — Cleveland.  Ohio — Bids  will  be  received  un- 
til Aug.  25.  bv  A.  A.  Benesch,  Dir.  of  Pub.  Ser.,  City  Hall,  for 
the  construction  of  a  hull  for  the  fireboat,  "Clevelander."  The 
estimated  cost   is   $26,000. 

Park  Improvements — Cleveland  Heights,  Ohio — (Warrens- 
ville  post  office) — Bids  will  be  received  by  H.  H.  Canfleld,  Clk., 
until  noon  Sept.  7,  for  the  purchase  of  $100,000  in  bonds  for 
the  improvements  of  parks. 

+Memorial — Niles.  Ohio — The  contract  for  the  construction 
of  a  memorial  to  President  William  McKinley  has  been  award- 
ed to  JOHN  A.  P-\RKER  CO.,  315  Fourth  Ave.,  New  York, 
N.  Y..  at  about  $240,000.  Georgia  marble  will  be  used  in  the 
construction. 


Park  Improvements — Rocky  River,  Ohio — An  election  will 
be  held  in  November,  to  vote  on  issuing  $35,000  In  bonds  for 
park    improvements. 

Channel — East  St.  Louis,  111. — It  is  reported  that  bids  w-ill 
be  received  by  the  East  Side  Levee  and  Sanitary  District  for 
constructing  a  channel  for  Cohokia  Creek.  The  work  re- 
quires about  115,000  cu.yd.  of  excavation  and  the  clearing  of 
about  20  acres.     G.   T.  Tarlton  is  Pres. 


Piers,  Etc. — Evanston,  III. — Bids  will  be  received  by  John 
H.  Moore,  Comr.  of  Pub.  Works,  until  Aug.  16,  for  the  con- 
struction of  18  piers.     Noted   June  3. 

Improvement  to  Creek — Sioux  City,  Iowa — The  Board  of 
Supervisors  has  decided  to  deepen  and  widen  Wolf  Creek,  for 
a  distance  of  two  miles.      The   estimated   cost   is   $17,000. 

+Ditclies — Marshall.  Minn. — Contracts  have  been  awarded 
to  the  following  by  the  County  Commissioners  for  ditch 
construction:  Ditch  15,  to  HECTOR  COOLSAER,  Marshall,  at 
$9038;  Ditch  16  and  Ditch  13  (tile  work),  to  ANDERSON  & 
ARTHUR,  Tracy,  at  $55,600  and  $18,047  respectively;  Ditch  13 
(open  work),  to  AJAX  DREDGE  CO.,  Glencoe,  at  $6800.  E.  S. 
Shepard   is   County  Audr.      Noted   July   22. 

Ditch — Montevideo,  Minn. — Bids  will  be  received  by  J.  J. 
Stennes.  Audr..  until  2  p.m..  Aug.  18,  for  constructing  Ditch 
No.   IS.      The   cost  will  be   about   $29,000. 

+Ditches — Windom,  Minn. — The  following  contracts  have 
been  awarded  by  the  County  Commissioners  for  the  construc- 
tion of  ditches:  No.  9  to  L.  P.  ALEXSEN,  Clear  Lake,  Iowa, 
at  $110,000;  No.  13  to  JOHN  PEDERSEN,  Clear  Lake,  Iowa,  at 
$3417;  No.  14  to  MICHELS  &  SANDLIN,  Bingham  Lake,  at 
$5145,  and  HADLEY  &  FLAHERTY,  Ft.  Dodge,  Iowa,  at 
$13,841.     S.  A.  Brown   is  County  Audr. 

+Bargc — Kansas  City,  Kan. — The  contract  for  constructing 
a  barge  for  the  Kaw  Valley  Drainage  Board  has  been  awarded 
to  the  MORRISON  MACHINE  WORKS.  Baldwinsville,  N.  Y., 
at  about  $65,000.  A  subcontract  has  been  let  to  GEORGE 
GEDNEY,  Kansas  City. 

+I<evees — Dumas,  Ark. — The  contract  for  about  350,000 
cu.yd.  of  levee  work  in  the  Linwood  and  Auburn  Levee  Dis- 
trict has  been  awarded  to  LANA  BROS.,  Dumas,  at  14.85c.  per 
cu.yd.  The  cost  is  about  $60,000.  Gus.  Waterman  is  Chn.  of 
the   Board. 

+Levee — McGhee.  Ark. — The  contract  for  about  345,000 
cu.vd.  of  levee  work,  has  been  awarded  bv  the  Commission- 
ers" of  Red  Ford.  Levee  District  to  DENNISON  &  RODGERS 
BROS.,  Memphis,  Tenn.,  at  13.75c.  per  cu.yd.     Noted  June  17. 

+l.evees — Pine  Bluff.  Ark. — The  contract  for  the  construc- 
tion of  four  miles  of  levees  at  Farrellv  Lake  has  been  award- 
ed  to  HALLECK  &  YHOM.   Little  Rock,   Ark.,   at   $35,000. 

Levee — Ft.  Worth,  Tex.— F.  J.  Von  Zuben,  City  Engr.,  is 
pi'eparing  plans  for  the  construction  of  the  proposed  levee 
around  the  city  pumping  plant.  It  is  estimated  to  cost  $16,000. 
Wharves,  Docks,  Etc. — Orange,  Tex. — At  a  recent  election 
the  citizens  voted  in  favor  of  issuing  $150,000  in  bonds  for  the 
construction  of  municipal  wharves,  doclts,  schools,  and  for 
the  improvements  of  streets.     Noted  June  17. 

Drainage — Corinne.  Utah — Bids  will  be  received  until  Aug. 
21,  by  the  Board  of  Supervisors,  for  about  eight  miles  of 
open  'ditches.  W.  M.  Bostaph.  204  Kearns  Bldg.,  Salt  Lake 
City   is   Engr.     C.   G.   Adney  is  Secy,   of   Drainage    District. 

Ditch — North  Yakima.  Wash. — According  to  press  reports, 
the  Yakima  (bounty  Commissioners  will  soon  hold  an  election 
to  vote  on  issuing  $50,000  in  bonds  for  the  purpose  of  con^ 
structing  two  branches  to  the  present  West  Side  drain.  O.  E. 
Brashears    is    County    Engr. 

Coal  Bunkers — Seattle,  Wash. — Plans  for  construction  of 
coal  bunkers  on  Puget  Sound  are  being  prepared  by  J.  R. 
West,  Ch.  Engr.,  Seattle  Port  Commission.  The  bunkers  will 
be  at  the  Smith's  Cove  improvement  and  will  be  of  steel  and 
frame  construction,  costing  about  $25,000. 

+Pier — Portland,  Ore. — The  contract  for  constructing  a 
pier  at  the  Hill  terminals  has  been  awarded  to  G.  A.  Mc- 
EACHERN  CO.,  Seattle.  The  pier  will  be  30x420  ft.  and  is 
estimated    to   cost   $15,000. 

Pier — Redondo  Beach,  Calif. — Leyden  &  Ortseifen,  Flag- 
staff, Ariz.,  submitted  the  lowest  bid  at  $108,800  for  the  con- 
struction of  a  reinforced-concrete  pier  at  Redondo  Beach  from 
plans  prepared  by  George  W.  Harding,  Engr.,  1118  Washington 
Bldg..  Los  Angeles.    Noted  July  15. 

Retaining  Wall — Montreal,  Que. — The  City  Council  has 
voted  $360,000  for  the  construction  of  a  retaining  wall  on  the 
north  side  of  the  enlarged  viaduct. 

(irandstand — Quebec,  Que. — Bids  will  soon  be  called  for 
the  construction  of  a  grandstand  on  the  exhibition  grounds  to 
cost  about  $25,000.  Ta  iguay  &  Lebon,  20  D'Aguillon  St.,  Que- 
bec, is  Arch. 

BUILDINGS 
Other  items  Tclattve  to  Bnildino  Constntctton  tcill  be  found  iinder  the  /oUowtnQ  heaOf 
Ings:  "Industrial  Wort^;"  ■■Federal GoEernmenl  ll'ort"  and  ••Miscellaneous  ' 

Portland,  Maine — Plans  are  being  prepared  by  Miller  & 
Mavo,  Arch..  Fidelity  Trust  Bldg.,  for  the  construction  of  a 
three-storv,  190x250-ft.  brick  and  stone  high  school  to  cost 
$300,000.      Mayor   William  M.   Ingraham   is  Chn.   of   Com. 

Boston,  Mass. — The  Kenmore  Realty  Trust  will  soon  award 
the  contract  for  the  construction  of  a  nine-story  apartment 
block  on  Commonwealth  Ave.  to  cost  $300,000.  Blackball, 
Clapp  &  Whetmore  is  Arch. 

+Boston,  Mass. — The  contract  for  the  construction  of  a  six- 
storv  brick  building  on  High  St.  tor  James  Donahue,  35  Con- 
gress St..  has  been  awarded  to  WILLIAM  BAILEY,  88  Broad 
St.     Monks  &  Johnson.    78   Devonshire   St.,   is  Arch. 

Brookline,  Mass. — A  special  town  meeting,  July  29,  ap- 
propriated $110,000  for  alterations  and  additions  to  the  hign 
school. 

.  Dedham.  Mass. — Bids  were  received  by  Samuel  H.Capen. 
Chn.  of  Bldg.  Com.,  for  the  construction  of  a  high  school  as 
follows:  C.  S.  Cunninsrhani  Sons  Co..  Boston.  $102,300;  1-..  B. 
Taylor,  Athol,  $103,775;  George  B.  Long.  Worcester  $104,650; 
George  Howard  Son  Co.,  Brockton,  $106,000;  F-  C.  Alexander. 
Boston,  $106,843;  William  Hansom.  Brockton.  $107,300;  John 
W.  Duff  &  Co.,  Boston.  $107,719;  McGee  &  O'.Connor  Cam- 
bridgeport.  $108,986;  Walsh  Bros.,  East  Cambridge.  $109.^83. 
J.  L.  Slotnick.  Chelsea,  $109,292;  J.  J.  Powers  Cambridge, 
$110,889;  C.  S.  Cunningham  Construction  Co..  Boston.  $llAi(b. 
Daniel  D.  Sheppard.  Boston.  $115,547;  John  A.  Logatelli  Co., 
Boston,  $15,587.  and  H.  L.  Hemenway  Co..  Boston,  $119,292. 
Killiane  &  Hopkins,  8  Park  St..  Boston,  Mass.,  is  Arch.  Noted 
July  29. 
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Mahant,  Maaii. — A  special  town  meeting  July  29th  appro- 
priated $38,600  lor  the  construction  of  a  school.  William 
Waters  is  Town  Cllt. 

SonthbrldKe,  Maiui. — Bids  are  being  received  by  Peabody 
&  Stearns,  Arch..  53  State  St..  Boston,  Mass.,  for  the  construc- 
tion of  a  high  scliool.     Noted  Oct.  29.  Apr.  1  and  June   10. 

+^Va^ren,  R.  I. — The  contract  for  the  construction  of  a 
school  has  been  awarded  to  the  EASTERN  CONSTRUCTION 
CO..  Woonsocket,  R.  I.,  at  $1-1,873. 

Ilnrtford.  C'onu. — The  Rev.  Stanislaus  Lozowski  has  plans 
for  the  construction  of  a  ^70.000  church  on  Governor  St. 

Albany,  N.  Y. — Feeney  &  Sheehan  Building  Co.,  164  Mont- 
gomery St.,  Albany,  at  $162,000,  submitted  the  lowest  bid  for 
the  construction  of  additions  and  alterations  to  the  State 
House  on  Eagle  St      Noted  May   6  and  July  8. 

Buffalo,  IV.  Y.— Bids  will  be  received  until  11  a.m.,  Aug.  19, 
by  Francis  G.  Ward,  Conir.  of  Pub.  Wks.,  Buffalo,  for  the  con- 
struction of  a  public  school  on  Amherst  St.  and  North  Lincoln 
Blvd. 

+Mlneola,  N.  Y. — The  Nassau  County  Trust  Co.  has  awarded 
the  general  contract  for  the  construction  of  a  bank  building 
to  HOGGSON  BROS.,  7  Bast  44th  St.,  New  York  Estimated 
cost,  $."^0,000. 

New  York,  N.  Y. —  (Borough  of  Bronx) — J.  C.  Corker,  Arch., 
2017  Fifth  Ave.,  has  prepared  plans  for  the  construction  of  a 
two-story,  60xl4S-ft.  fireproof  theater  at  Fordham  Rd.  and 
Morris  Ave.   for  H.   U.   Singhi.     The   estimated   cost  is   $100,000. 

New  York,  N  Y. —  (Borough  of  Bronx) — B.  H.  &  C.  N.  Whin- 
ston.  Arch.,  14Sth  St.  and  Third  Ave.,  has  prepared  plans  for 
the  construction  of  a  five-story  hospital  at  959-61  Whitlock 
Ave  for  the  Bronx  Maternity  Hospital,  956  Whitlock  Ave.  The 
estimated  cost  is  $50,000. 

New  York,  N.  Y. —  (Borough  of  Bronx) — Bids  are  being  re- 
ceived by  the  Home  of  the  Holy  Comforter,  Riverside  Drive 
and  139th  St..  for  the  construction  of  a  four-story.  103xl4S-ft., 
fireproof  brick  and  stone  building  as  a  Home  for  Incurables 
on  the  Grand  Boulevard  and  Concourse  and  196th  St.  John  B. 
Snook  Sons,  261  Broadway,  is  Arch.     Noted  July  29. 

+Xew  York,  N.  Y. —  (Borough  of  Brooklyn) — The  contract 
for  the  construction  of  a  five-story  brick  store  and  loft  build- 
ing at  471  Fulton  St.  for  Oppenheim,  Collins  &  Co.,  35  West 
34th  St.,  New  York,  has  been  awarded  to  CHARLES  A.  COWEN 
&  CO.,  1123  Broadway,  New  York. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Warren  &  Wetmore,  Arch.,  16  East  47th  St., 
for  the  construction  of  a  17-story  apartment  house  on  Park 
Ave.,  from  55th  to  56th  St.,  for  the  420  Park  Avenue  Co.  The 
estimated  cost  is  $800,000.  S.  Fullerton  Weaver  is  Pres.  of 
the  company.     Noted  July  1. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Walter  Cook, 
Arch.,  3  West  29th  St.,  has  prepared  plans  for  the  construction 
of  a  church  at  Amsterdam  Ave.  and  92d  St.  for  the  Central 
Baptist  Church.  The  estimated  cost  is  $200,000.  Frank  Good- 
child  is  Pastor  and  I.  W.  Cokefair,  10  Maiden  Lane,  is  Chn.  of 
Bldg.    Com.      Noted    June    17. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — The  general 
contract  for  the  construction  of  a  nine-story,  90xl50-ft.  fire- 
proof hotel  at  3  West  67th  St.  for  the  Hotel  Des  Artistes,  Inc., 
33  West  67th  St.,  has  been  awarded  to  the  WILLIAM  J.  TAY- 
LOR CO.,  5  East  42d  St.,  New  York.  The  estimated  cost  will 
be  $800,000.  George  Mort  Pollard,  127  Madison  Ave.,  is  Arch. 
Noted  Feb.  IS. 

Syracuse,  N.  Y. — Charles  D.  Wilsey,  Arch.,  611  S.  A.  &  K. 
Bldg..  is  preparing  plans  for  the  construction  of  a  three-story 
business  block  and  apartment  building  on  East  Fayette  St. 
for  Joseph  A.  Griffin,  care  of  L.  Vinney.  Co.,  130  South  Salina 
St.     The  estimated  cost  is   $50,000. 

Syracuse,  N.  Y. — Bids  will  be  received  until  Aug.  16,  by 
D.  R.  Roney,  Secy.,  Bd.  of  Contract  and  Supply  for  the 
construction  of  the  Delaware  School  on  Delaware  and  Geddes 
St.     The  estimated  cost  is  $225,000.     Noted  May  27  and  July  15. 

Newark,  N.  J. — The  Board  of  Freeholders  is  planning  to 
hold  an  election  to  vote  on  the  question  of  issuing  $135,000 
in  bonds.  The  proceeds  "^vill  be  used  for  the  construction  of 
additions  and  improvements  at  the  county  penitentiary  and 
jail. 

♦South  Orange,  N.  J. — The  contract  for  the  construction  of 
a  railroad  station  for  the  Delaware.  Lackawanna  &  W^estern 
R.R.  has  been  awarded  to  F.  H.  HYDE,  90  West  St.,  New 
York,  N.  Y.     Estimated  cost,  $40,000. 

Dorniont,  Penn. — Contracts  will  be  awarded  about  Aug.  15. 
by  J.  A.  Long,  Arch.,  Pittsburgh,  for  the  construction  of  a 
three-story,  56xl02-ft.  store  and  lodge  building  for  the  South 
Hills  Hall  Association.     Estimated  cost,  $50,000.     Noted  July  22. 

+Lock  Haven,  Penn. — THOMAS  M.  LEEDS,  JR.,  1207  Race 
St.,  Philadelphia,  has  been  awarded  the  contract  for  the 
construction  of  a  three-story  nurses'  home  at  the  Lock  Haven 
Hospital.  Harris  it  Rush,  130  South  15th  St.,  Philadelphia, 
is  Arch.     Estimated  cost,  $40,000. 

+Muncy,  Penn. — The  contract  for  the  construction  of  an 
administration  building  and  four  cottages  at  the  State  In- 
dustrial Home  for  Women  has  been  awarded  to  METZGER  & 
FISHER,  Denckla  Bldg.,  Philadelphia,  at  $178,500.  Horace 
Trumbauer,  Land  Title  Bldg.,  Philadelphia,  is  Arch.,  and  Prank 
Smith,  Harrisburg.  is  Secy.,  State  Bd.  of  Charities.  Noaed 
June   24   and  July   22. 

+Philadelphia,  Penn. — The  contract  for  the  construction  of 
an  eight-story,  36xl44-ft.  reinforced-concrete  loft  building  at 
831-35  Cherry  St.  for  Benjamin  Linker  has  been  awarded  to 
WILLI.\M  LINKER  CO.,  1215  Filbert  St.,  Philadelphia.  Esti- 
mated  cost,   $100,000.     Noted  May  27. 

Philadelphia,  Penn. — Ballinger  &  Perrott,  Arch.,  6th  floor, 
Methodist  Bldg.,  is  preparing  plans  for  the  construction  of  a 
church  at  5Sth  and  Springfield  Ave.  for  the  Springfield  Avenue 
Methodist  Episcopal  Church.     The  estimated  cost  is  $60,000. 


■  'hilndelphia,  Penn. — Bids  will  be  received  until  Aug.  16  for 
the  construction  of  a  building  at  1234  North  n4th  St.  tor  the 
West  Philadelphia  General  Homeopathic  Hospital.  Magaiiner 
&  Potter.   137  South  Fifth  St.,  is  Arch. 

+I>hii»delphia,  Penn. — HENRY  E.  BATON,  10th  and  San- 
som  St..  Philadelphia,  has  been  awarded  the  contract  for  the 
construction  of  a  one-story,  54x200-ft.  brick  ward  building  at 
Holnusburg  for  Philadelphia  County.  The  estimated  cost  is 
$90,000.     Philip  Johnson   is  Arch. 

+Philndelphla,  Penn. — The  contract  for  the  construction  of 
a  two-story  school  on  Hutchinson  St.  near  Cambria  St.  for  the 
St.  Bonaventura's  Church  has  been  awarded  to  MELODY  & 
KEATING,  Kailoy  Bldg.,  Philadelphia.     Estimated  cost,  $40,000. 

PlttNburgh,  Penn. — The  Baltimore  &  Ohio  R.R.  Co.  plans  to 
complete  tlie  remodeling  of  its  passenger  station  at  Smithfleld 
and  Water  St.     F.  L.  Stuart,  Baltimore,  Md.,  is  Ch.  Engr. 

+Scrnnton,  Penn. — The  contr.act  for  the  construction  of  a 
two-story,  60xl00-ft.  bank  building  for  the  First  National 
Bank  has  been  awarded  to  S.  SYKES  SONS,  218  Larch  St., 
Scranton.  The  cost  is  estimated  at  $190,000.  Belin  &  Snyder, 
Title   Guarantee   Bldg.,   is   Arch. 

+Shnron,  Penn.— (Offlcial)— WALLIS  &  CARLEY  CO., 
Sharon,  has  been  awarded  the  general  contract  for  the  con- 
struction of  the  Kimberly  Nurses'  Home,  adjoining  the  C.  H. 
Buhl  Hospital.  The  estimated  cost  is  $60,000.  C.  F.  Owsley, 
YouUK-stown,  Ohio,   is  Arch.      Noted  July   29. 

South  Bethlehem,  Penn.— The  Bethlehem  Steel  Co.,  South 
Bethlehem,  is  planning  the  construction  of  an  ofllce  building. 
Estimated   cost,   $500,000. 

+Wilniing^on,  Del (Official) — The  contract  for  the  con- 
struction of  a  four-story  S5xlS3-ft.  brick  and  stone  addition 
to  the  Wilmington  High  School  has  been  awarded  to  A.  S. 
REED  &  BRO.  CO..  Wilmington,  Del.,  at  $123,733.  Wallace  E. 
Hance   is  Arch.      Noted  July   S   and   29. 

Baltimore,  Md. — Irwin  &  Leighton  Co..  126  North  12th  St., 
Philadelphia,  Penn.,  submitted  the  lowest  bid  for  the  con- 
struction of  an  addition  to  the  Drovers  and  Mechanics  Na- 
tional Bank  at  Fayette  and  Eutaw  St.  Joseph  Evans  Sperry. 
409  Calvert  Bldg.,  is  Arch. 

Baltimore,  Md. — Plans  have  been  prepared  by  Cram,  Good- 
hue &  Ferguson,  Arch.,  15  Beacon  St.,  Boston,  Mass.,  for  the 
construction  of  a  church  at  Eutaw  and  Madison  St.  for  the  Mt. 
Calvary  Protestant  Episcopal  Church.  The  estimated  cost  is 
$200,000. 

Baltimore,  Md. — Parker.  Thomas  &  Rice,  Arch.,  has  pre- 
pared plans  for  the  construction  of  an  office  building  at 
Lexington  and  Liberty  St.  for  the  Consolidated  Gas,  Electric 
Light  &  Power  Co.  The  estimated  cost  is  $1,000,000.  Noted 
Apr.    29. 

Baltimore,  Md. — Bids  will  be  received  until  Aug.  16  by  the 
Board  of  Awards  for  the  improvement  and  repairing  of  va- 
rious public  schools  in  Baltimore.  The  entire  cost  is  esti- 
mated  at   $100,000. 

+\Veston,  W.  Va. — The  State  Board  of  Control,  Charleston, 
has  awarded  the  contract  for  the  construction  of  a  building  at 
the  Weston  State  Hospital  for  the  Insane  to  the  DAWSON 
CONSTRUCTION  CO..  May  Bldg..  Pittsburgh,  Penn..  at  $66,870. 
Other  bids  were:  Acme  Construction  Co.,  Charleston,  $79,- 
495;  J.  F.  Barbour  &  Sons,  Roanoke,  Va.,  $74,000;  James  Cain, 
Elkins.  $80,332;  J.  L.  Crouse.  Greensboro,  N.  C.  $81,475;  Davton 
&  Francis.  New  Martinsville.  $104,800;  Foreman  &  Putnam, 
Marietta.  $89,300.  Harris  &  Spindler.  Wheeling,  $80,925;  King 
Lumber  Co..  Charlottesville.  Va.,  $81,772;  Longest  &  Tessier, 
Greensboro.  N.  C,  $90,819;  Rose  &  Beaman.  Goldsboro,  N.  C, 
$71,500;  Richman  Construction  Co.,  Moorestown,  N.  J.,  $83.- 
445;  Showers  &  Taylor.  Crooksville.  Ohio.  $91,448;  C.  Harrison 
Smith,  Huntington.  $89,675;  Tvree  &  Thomas,  Charleston,  $84.- 
287.      Noted   July   15. 

+Wheeling.  \V.  Va — The  KITCHEN  CO.  has  been  awarded 
the  general  contract  for  the  construction  of  the  Scottish  Rite 
Cathedral.     The  cost  is  estimated  at   $110,000.     Noted  May   27. 

W'ilminirton.  N.  C. — Plans  are  being  prepared  by  Kenneth 
McMurchison,  Arch.,  101  Park  Ave.,  New  York,  N.  Y.,  for  the 
construction  of  a  ten-story  hotel  for  J.  H.  Hinton,  Wilmington. 
Noted  July  22. 

Atlanta,  Ga. — An  election  win  be  held  Sept.  30  to  vote  on 
the  question  of  issuing  $3,358,000  in  bonds.  A  part  of  the 
proceeds  will  be  used  for  tlie  construction  of  schools  and  a 
hospital.     I.  M.  Ragsdale  is  Mayor. 

Meridian,  Miss. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $65,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  city  hall  and  jail.     Noted  Aug.   5. 

+New  Orleans,  La. — The  contract  for  remodeling  the  Citi- 
zens Bank  &  Trust  Co.  building  on  Gravier  St.  has  been 
awarded  to  LIONEL  FAVRET,  New  Trleans.  Estimated  cost, 
$50,000. 

+New  Orleans,  La. — The  contract  for  the  construction  of 
a  brick  church  at  the  Loyola  University  has  been  awarded  to 
the  JEFFERSON  CONSTRUCTION  CO.,  at  $138,000.  Hugh  Mc- 
Closkey   and   W.   P.   Burke   are   Trustees. 

Chattanooga.  Tenn. — Plans  have  been  prepared  bv  Barnwell 
&  Barnwell.  Arch.,  516  Hamilton  Bank  Bldg..  for  the  con- 
struction of  a  ten-story,  100xl37-ft.  office  building  at  Ninth 
and  Dewey  St.  and  Georgia  Ave.  for  the  Volunteer  State  Life 
Insurance   Co. 

Memphis,  Tenn. — I.  D.  Block,  of  the  Dry-Block  Mercantile 
Co.,  has  purchased  a  site  at  Calhoun  Ave.  and  Mulberry  St. 
upon  which  to  construct  a  five-story  brick  hotel.  'The  "esti- 
mated cost  is  $50,000. 

Nashville,  Tenn. — Asmus  &  Norton.  Arch.,  505-S  Cole  Bldg., 
is  preparing  plans  for  the  construction  of  a  five-story,  50x150- 
ft.  addition  to  the  .St.  Thomas'  Hospital.  The  estimated  cost 
is   $200,000. 

Nashville,  Tenn. — Plans  are  being  prepared  by  Ludlow  & 
Peabody,  Arch.,  101  Park  Ave.,  New  York,  N.  Y.,  for  the 
remodeling  of  the  bank  building  for  the  First  and  Fourth 
National    Bank    of    Nashville.      The    estimated    cost    is    $75,000. 

Louisville,  Ky. — Bids  will  be  received  about  Aug.  20  by 
S.  X.  Murphy  &  Bro.,  Arch.,  Louisville,  for  the  construction  of 
a  ten-story  reinforced-concrete  addition  to  the  Tyler  Hotel. 
The  estimated  cost  is  $200,000.     Noted  June  24. 
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oHn  ei|\u-room  high  school  with  an  ^"d.tor'uni  and  a 
evn  nasium.  E.  Kufus  Thompson,  Arch.,  524  Belmont  Ave., 
Youn^sunvn,  has  prepared  the  plans.     Noted  June  10. 

.,/  .  1  <»i.i«  I'liiis!  ire  heinK  prepared  by  Hubbell  Ac 
BmriV""  •  4rSS^ui      Av.t  !.,   ti,.''=oE..ruftlon  ol  •  I-?- 

S.~s'ss'.''ii;.fe"S'  s.K;;i  Sit.  iS..l""  ""  "^ 

I' „        ,       .     .»fc.„ Tii„    contract    for   the   construction   of   a 

S-4ftil:?%.!=?.;oTKS?i(d-ivi.^fs-A?c'h.-^^^^^^ 

mated  cost.   $125,000.  ,    .       , 

ripvt-lnud  Ohio— The  Immanuel  Baptist  Church  is  planning 
to  cmistruc?  a  church  on  Parkwood  Drive.  Estimated  cost, 
$50,000.  ^.  . 

.„,        , J     nhin The   contract    for   the    construction    ot   a 

V,  +^'*!^T,    ?n',t    Q^?rst     for    the    St.    Catharine    consregation 
h»^wn  awarded  to  EMiLCONVBRSE.  MassiUon.     Estimated 
cos^.''r6S,600.""E.V°Schneider,  606   Cuyahoga  Bldg..  is  Arcli. 
Cevelond.   Oh.o-^Pl-s   have   been    prepar^e^d   ^^V   Hubbell^  & 

^%l\i  tfi^e  Pearl  ft"reet  stvfngs  &  Trust  Co  Building,  West 
25th  It   and  Clark  Ave.     Estimated  cost,  ^0,000. 

_,        ,„„,,    nhio Plans  have  been  prepared  by  Emil  M.  Ul- 

•  5'T;-*.h  l"q?0  E^lid  Ave  for  the  construction  of  a  school 
Sn  Aetnf  Rd.'for  the  Congrekition  of  Christ.     Estimated  cost. 

^^^rilvpland  Ohio— Preliminary  plans  have  been  prepared  by 
Ha?rv  A  Cone  Arch.:  122S  Schofleld  Bldg.,  for  the  construction 
jTf  »  fiv'e-storv  reinforced-concrete  commercial  building  on 
Eucndlve.!  near  East  17th  St.  for  M.  G.  Glauber.  Estimated 
cost,    $125,000.  .         „,         .      ,„j,o 

^t      „i„„.i    nhin The   St    George's  Lithuanian  Church,  138a 

l^,ft'  2  ft  S?'  willTjnstruct  a  church  and  school  building  at 
lilt  67th  It7  .-^d  Superior  Ave.,  N  E.  The  estimated  cost  is 
$150,000.     Joseph  Halaburda  is  Pastor.  .,.,,„ 

rnliimhns    Ohio— A   commission   will   soon   be   appointed   by 

000  A^VDonahlv  is  state  Audr.  and  D.  M.  Hough  is  Adjut- 
ant General.  Noted  Mar.  25.  x,-  v,  jo 
M  ?"^rrBu,7?;r/,'c\"%o%^^h"e^i:"o?ist''r-u^c''t!o^^''of"I  c^^b'Ji^u^^e 
^'ofthe'scio^'to'couiit^ry   Club.      Estimated   cost,    $50,000^ 

rolnmbus  Ohio— Plans  are  being  prepared  by  J.  N  Brad- 
f^rfl  A^ch  for  the  construction  of  a  school  buildinB  for  the 
Ohk.'  #tate- Uni^-erslty.     The  estimated  cost  is  $150,000.     Noted 

^'^roinmhus    Ohio — Bids  will  be   received  until  noon,  Aug.  16 
Columnus,  uiiio— D  construction    of 

nLiHonsYndaUel-ations  to  the  fourth  floor  of  the  Ohio  State 
lipiVoTlnne^x.^' Karl'l.  Best,  State  House,  Columbus,  is  Arch. 

J  T«'in'ee?*^?ir^'d^  ^'k^^clt^^^^^oi^^-^o^ 
feS  ira'n^d-yrwafd  ^p'^f  Gire^^'ia^nr-k^c^h^s.^^^?"^-  ^^l 
Annex    Dayton,  have  prepared  the  plans. 

inUen-ood.  Ohio— Preliminary  plans  are  being  prepared 
bv  ChaTe"  W  Hopkinson.  Arch.,  900  Rose  Bldg.,  Cleveland 
for  ?h€  const,  uct ion  of  a  high  school  at  Lakewood.  Estimated 
cost,   $175,000.      Noted   Apr.    15.  ^    .,    .^ 

+l,lsbon.    Ohio— The    School    Board    has   awarded    the    con- 

V^i*Vl?k*£S..^Haritr"  *L%'lVlJJiaTe'i°°cL\°iy^$6?,Vo"o^^^ 

school.     The  estimated  cost  is  $45,000. 

ANiles    Ohio— The  contract  for  the  construction  of  a  bulid- 

*A?e  ^New  YSrk:N'Y.?at%24M00.     Noted  Apr.  15  and  May  13^ 
+  Spri„«i.e,dOhio-The    contract    for    Uie^cons^ruc^^^ 

?e^ra?.*a?LS°t'o'\he"  C^ofcl?E^TE^STEElf  cdNSTRUCTION  CO. 
The  estimated  cost  is  $200,000. 

Tnledo     Ohio— Bids    will    be    received    until    noon,    Aug.    -.i, 

!,„  Thl  r?erk  ofThe  Board  of  Education,  for  the  construction 

L-EHfi!'rn'd^<le?r-e-.'^VcK^esYo^n^s-Dfr°"of^lch?or^^ 

"  Toledo.  Ohio— Bids  will  be  received  until  10  a.m.,  Au^^  27, 

K„  VhnrlP<!    T     Sanzenbacher,    Clk.    of   Lucas    County   ComniKs- 

tine  Bldg.,  is  Arch. 

4.Youiic8to«ii.  Ohio— The   contract   for  the   construction    of 

^NGINFERINO  CO.;  1161  Massachusetts  Ave.,  Boston,  Mass. 
The  estimated  cost  is  $300,000.     Noted  Aug.  5.  ^     ^      ^ 

r»rv     Ind— E     O     Selbv,    220    South    Sixth    St.,    Coshocton. 

Work  will  begin  in  the  spring. 

+netralt.  Mich.— The  contract  for  the  construction  of  a 
12-sto.y  hotel  building  at  Cass  and  Peterboro  St.  fo.  the 
T<,.rkine:ham  Hotel  Co.  has  been  awarded  to  the  THEOUURe^ 
STARRETT  CO,  712  Free  Press  Bldg.,  Detroit.  E.  R.  Dunlap 
is  Arch       Noted  July  15. 

r^rnnd    -RnnldH.   Mich. — Lee    De    Camp    and    Frank   L.    W^ade, 

cost  is  $225,000. 


MnskeKon,  Mich.— The  Directors  of  the  Occidental  Hotel 
Co.  plan  to  construct  a  four-story  addition  to  the  hotel  on 
Third  St.  Estimated  cost,  $50,000.  John  G.  Emery,  Jr.,  is  Pres. 
and  John  Q.  Ross  is  Secy. 

^KenoNha.  AVIs. — The  general  contract  for  the  construction 
of  I  school  has  been  awarded  to  GOTTLIEB  SCHAEPFER, 
Kenosha,  at   $77,000.      Noted  June   10. 

Stevens  Point,  Wis. — The  Board  of  Regents  of  the  Normal 
Schools  has  received  bids  for  the  construction  of  a  dormitory 
at  the  Stevens  Point  Normal  School,  as  follows:  Hans  P. 
Knudsen,  Waupaca,  47$  525;  Immel  Construction  Co.  Fond  du 
Lac  $49483-  General  Construction  Co.,  Milwaukee,  $43,761; 
T  P  Wevenberg  Construction  Co.,  Grand  Rapids,  $5S,4S6;  J.  B. 
Cull'en  Co.,  JanesviUe,  $65,619;  Appleton  Construction  Co.  Ap 
pleton,  $44,999;  C.  R.  Meyer  &  Sons  Co..  Oshkosh.  $49,680. 
Noted  July  8. 

Des  Moines,  Iowa — Plans  have  been  prepared  by  Watrous 
&  Sawyer,  Arch.,  303  Watrous  Bldg.,  for  the  construction  of 
a  union  station  for  the  Chicago,  Rock  Island  &  Pacific  Ry. 
The  estimated  cost  is  $1,000,000.  Noted  under  East  Des  Moines, 
Iowa   (Des  Moines  post  office),  Jan.   28. 

Granite  Falls,  Minn. — Bids  will  be  received  until  Aug.  18 
bv  Downer  Mullen,  Secy.,  Bd.  of  Control,  St.  Paul,  for  the 
construction  of  a  two-story  tuberculosis  sanatorium.  Esti- 
mated cost,  $40,000.  Sund  &  Dunham,  512  Essex  Bldg.,  Minne- 
apolis,  is  Arch.      Noted   Feb.    IS. 

Minneapolis.  Minn.— A.  R.  Van  Dyck,  Arch.,  740  McKnight 
Ride  has  nrenared  plans  for  the  construction  of  a  two-story. 
fo^loV.ft  building  for  the  Maternity  Hospital,  2201  Western 
Ave.  The  estimated  cost  is  $50,000.  Mrs.  T.  C.  Nickels  is  Pres. 
Noted   July   29. 

+MinneapoIls,  Minn.— The  contract  for  the  construction  of 
a  12-storv,  SSxl59-ft.  hotel  and  store  building  at  Hennepin 
Ave  and"  Second  St.  for  the  Union  City  Mission  has  been 
awarded  to  MADSEN  BROS.,  753  Plymouth  Bldg.,  Minneapolis. 
Iltimated  cost,  $200,000.  C.  E.  Bell,  310  Security  Bank  Bldg.. 
is  Arch.     Noted  June  10. 

St  Peter.  Minn. — Plans  are  being  prepared  by  C.  H.  John- 
ston Arch  ,  715  Capital  Bank  Bldg.,  St.  Paul  for  the  construc- 
tion'of  an  Addition  to  the  Criminal  Insane  Bldg,  The  estimated 
cost  is  $55,000.  Downer  Mullen,  St.  Paul,  is  Secy..  Bd.  of 
Control. 

Chanute.  Kan.— Plans  are  being  prepared  for  the  construc- 
tion of  a  lodge  building  for  the  Royal  Arch  Masons.  Chapter 
No    21.      The   estimated   cost   is   $50,000. 

IViehita  Kan. — Work  will  soon  begin  on  the  construction 
ot  a  two-story,  115xl20-ft.  theater.  The  estimated  cost  is 
$S0,000  L  M.  Miller  is  Mgr.  and  Carl  Boiler  &  Bro.  7  Gayety 
Theater  Bldg.,   Kansas  City,  Mo.,  is  Arch.      Noted  June   17. 

♦Kearney,  Neb.— (Official)- W.  F.  CROSSLEY,  Kearney, 
at  $57  867  including  heating,  plumbing  and  wirmg,  was 
awarded  tiie  contract  for  the  construction  of  an  auditorium 
for  ?hrsta?e  Normal  School.  Other  bids  not  including  the 
t,v.«t;-nrT  riiiimhine-  anrl  wirine:  were  as  follows:  J.  r.  Kiciaie, 
$5t700^'WaUerKun?zen  $'"3^333;  F  P.  Gould  &  Son.  $51,750; 
Hester  Construction  Co.,   $57,000.     Noted  July   29. 

4.SI0UX  Falls,  S.  D.— The  contract  for  the  construction  of 
a  fmir  storv  135xl66-ft.  brick  and  reinforced-concrete  building 
?;„pr,.ff4\;p  between  10th  and  11th  St.  for  Haley  &  Lang 
BuiMing  ct  has  been  awarded  to  COWLES  &  VANDANAKER, 
St     pkul    Minn.      Estimated    cost.    $100,000.      Joseph    Schwarz 

«i,oiiv  Falls  S.  D.— The  State  Board  of  Regents  has  ap- 
^rHH3'k\^^.^e^^«in^.^s-So!l^|e-*rstira?ld-c^o^t". 

$75,000.  ,     ,^  /-,  ..     10 

i^ff^rsnn  CItv.  Mo.— An  election  will  be  held  on  Oct.  19 
bv  th?CoS?t  of  Cole  County  to  vote  on  the  question  of  issuing 
nOO  000  in  bonds.  Part  of  the  proceeds  will  be  used  for  the 
construction  of  a  jail   and  a  tuberculosis  hospital. 

iHo^i.nll     Mo Bids    will    be    received    about    Aug.    15,    by 

T  H  FeU  &  Co  A?ih.  800  Grand  Ave.,  Kansas  City  for  the 
cn„^trnction  of  a  two-story,  60xl40-ft.  cottage  at  the  Missouri 
Co"ony  foi    Feeb%  M°nded.^'  The  estimated  cost  is  $65,000. 

«*  Insenh.  Mo.— Bids  will  soon  be  received  for  the  con- 
struJiior'o-f'-a'  tiiree-story     "«-     building     to     be     used     by 

?st'imated    cost    il    $50.000;      Walter    Boschen,    Tottle    Bldg.,    is 

"  '^'^St  Louis,  Mo.— Plans  are  being  prepared  l^y  Thomas  P. 
Tj„,.„;ft  rn  Arch  7''4  Central  National  Bank  Bldg..  for  the 
?on"tr"ct'?on  of 'a-16-story"  83xl00-ft.  hotel  for  W.  K.  Bixby, 
Lindell  and  Kingshighway  Blvd. 

St     lonis     Mo.— The    Burdeau    Real    Estate    Co.    is    having 
1       ;■  „.^JI^rprl   for  the   construction   of  a  commercial  building 
St'mha'n''d  Chestnut  It."    The  "estimated  cost  is  $100,000. 

Be„„n,„ntTe.  -Bids  will  be  '•e-;?ved  unUl^Aug.  U.Jy 
nittrfct  for  the  construction  of  an  addition  to .  the  South 
S.^rl  School  Tl?e  estimated  cost  is  $50,000.  Sangumet,  Staats 
&^Gott?reb?  62  J  First  National  Bank  Bldg..  Houston,  is  Arch. 
Noted  July   1. 

_       . „,.     T.o»- Bids   will    be    received    about   Aug.    15    for 

the^^rJcuJr^£g|Jtal^n.tory   for  tl^ 

c''H''pag""B^o3'4t*ASstin  National  Bank  Bldg..  Austin, 
is  Arch.      Noted  July   22. 

.„„„_«    T„. The  contract  for  the  construction  of  a  five- 

stor+°''7'5'!!  0-Trbri^|Wion  to  the  St.  Paul  |-ta.um^for 
the  Daughters  of  Charity  "jf^j^^^-^/ '^^timated  cost,  $200,000. 
!^K  Overbec"-,  -TOs'^wll^o^n  Bldg.,  is  Arch.      Noted  Apr.   8. 

,   .  <-•«.„     T<.» Plans    are    being    prepared    by    Henry 

T.  ^lXrA^^^l'ZiynVo}"l  gr  the  cgns^truction  of  a  court 
house.      The  estimated   cost   is    $50,000. 

nrnniTf-  Tex— At  a  recent  election  the  citizens  voted  in 
fnvor  <!f  fs'su^ng  $150,000  in  bonds.  The  proceeds  will  be  used 
f'or  the  construction  of  schools.     Noted  June  10  and  24. 
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San  Antonio*  Tex. — Bids  will  be  received  until  Aut;'.  20,  by 
J.  S.  Davis,  County  JudRe,  fur  tlie  construction  of  the  two- 
story,  125xl25-ft.  reintorced-concrete  Robert  B.  Green  Memor- 
ial Hospital.     The  estimated  cost  is  $235,000.     Noted  July  22. 

Norman,  Okla. — Bids  will  be  received  until  Aupr.  20  for  the 
construction  of  a  four-story  reinforced-concrete  Science  Hall 
at  the  University  of  Oklahoma.  The  estimated  cost  is  $90,000. 
Hawk  &  Parr,  501  Security  Bldg.,  Oklahoma,  is  Arch.  Noted 
Aug.  5. 

Bellinf^hnm,  ^V^^Nh.^Bids  will  be  received  about  Sept.  1 
for  the  construction  of  an  addition  to  the  North  Side  High 
School.  The  estimated  co.st  is  $90,000.  T.  P.  Doan,  217  Sunset 
Bldg.,  is  Arch,  and  Heath  &  Gove,  National  Realty  Bldg., 
Tacoma,  is  Assoc.  Arch.     Noted  July   22. 

Portland,  Ore. — Bids  will  soon  be  received  for  the  con- 
struction of  an  auditorium  on  the  Market  Blk.  Whitehouse  & 
Fouilhoux,  Arch.,  S09-13  Wilcox  Bldg.,  has  prepared  plans. 
The  estimated  cost  is  $600,000.     Noted  July  29. 

Salem,  Ore. — Bids  were  received  by  the  Board  of  Trustees 
tor  the  construction  of  a  building-  at  the  State  Normal  School, 
as  follows:  Bingham  &  Shelly,  Portland,  $39,497;  Southwlck  & 
Hendrick,  Salem,  $39,741;  Snook  &  Traver,  Salem,  $40,988;  E. 
B.  White,  Portland.  $4l,2S6;  James  P.  Taylor,  Portland,  $41,987; 
N.  E.  Hoover,  Albany,  $43,279;  John  Almeter,  Portland,  $42,804; 
W.  C.  Arthur  &  Co.,  I'ortland.  $45,372;  Wechter  &  Wood, 
Salem,  $46,249;  C.  Van  Patten,  Salem.  $51,308;  J.  F.  Mollecop. 
Salem,  $44,843;  L.  D.  Horn,  Portland,  $45,950;  H.  E.  Doering, 
Portland,  $46,263;  Palmer  &  Ellison.  Portland,  $46,536;  A.  F. 
Peterson,  Portland,  $44,567;  A.  W.  Kutsche.  Portland,  $46,800; 
F.  A.  Erickson,  Salem,  $42,248;  J.  H.  Tillman,  Portland,  $44,- 
600;  C.  C.  Johnson  &  Son,  Portland,  $45,776. 

+Fresno,  Calif. — The  contract  for  the  construction  of  a 
two-story  business  block  for  Olender  Bros,  has  been  awarded 
to   RIGGINS   &    PALMER.      The    estimated   cost    is   $60,000. 

Fresno,  Calif. — R.  P.  Hotchkin,  Arch.,  has  been  commis- 
sioned to  prepare  plans  for  the  construction  of  an  edifice  for 
the  Christian  Science  congregation.  The  estimated  cost  is 
$75,000.     Henry  Gundelfinger  is  Chn.  of  Blcjg.  Com. 

Los  Angeles,  Calif. — The  F.  O.  Engstrum  Co.,  Fifth  and 
Seaton  St.,  at  $92,127.  submitted  the  lowest  bid  for  the 
construction  of  the  brick  and  reinforced-concrete  auditorium, 
library  and  music  buildings  at  the  Lincoln  High  School. 
Needham  &  Cline,  615  Brockman  Bldg.,  is  Arch.     Noted  Mar.  11. 

1.0S  Angeles,  Calif. — The  Concordia  Country  Club  has  been 
incorporated  at  $200,000  and  will  construct  a  clubhouse  west 
of  Los  Angeles.  Edelman  &  Barnett,  Arch.,  729  Black  Bldg., 
has  prepared  the  plans. 

iTlqnois  Falls,  Ont. — The  Abitibi  Pulp  &  Paper  Co.  will  con- 
struct  75   cottages,   estimated   to   cost    $60,000. 

London,  Ont. — Prelimin.ary  plans  are  being  prepared  by 
Lee  De  Camp  and  Prank  L.  Wade,  Archs.,  26  Empress  Bldg., 
Grand  Rapids,  Mich.,  for  the  construction  of  a  four-storv, 
110x267-ft.  hotel,  theater  and  store  building.  The  estimate'd 
cost  is  $300,000.  S.  H.  Bangs,  110  Dundas  St.,  London,  is 
interested. 

Toronto,  Ont. — The  Civic  Property  Committee  has  been  com- 
missioned to  approve  the  construction  of  a  two-story  brick 
dormitory  at  the  Women's  Industrial  Farm.  Estimated  cost. 
$40,000. 

+  St.  Boniface,  Man. — The  contract  for  the  construction  of  a 
school  on  Youville  St.  has  been  awarded  to  the  PROGRESS 
CONSTRUCTION  CO.,  LTD.     The  estimated  cost  is  $100,000. 


+Bids  were  received  July  28  by  the  Metropolitan  Water  and 
Sewerage  Board  for  the  construction  of  sewers  in  Section  No. 
105  of  the  high  level  sewer.  South  Metropolitan  System,  in 
Needham  and  Wellesley  from  (A)  Bruno  &  Petitti,  (B)  M. 
Russo  &  Son,  (C)  Henry  Spinach  Contracting  Co.,  (D)  Michael 
Meehan,  (E)  Coleman  Bros.,  (F)  George  M.  Brvne,  (G)  HUGH 
NAWN  CONTRACTING  CO.,  Roxbury  (awarded  contract).  The 
item  bids  were  as  follows: 

A  B  C  D  E  F  G 

4425  lin.ft.  earth  exca- 
vation and  refilling  in 
trench  and  embank- 
ment 24  in.  X  27  in. 
concrete  sewer $9,00     $7.84     $7.75     $7.30     $6.00     $4,50     $3.00 

60  cu.yd.  Portland  brick 

masonry  in  manholes     16.00     17  00     20.00     20.00     IS. 00     1600     18.00 

2000  cu.yd.  Portland 
concrete  masonry  in 
trench ".  .  ,  .        8.50       9.00       8.00       8.50       8.00       8.00       7.50 

100  cu.vd.  rock  excava- 
tion in  trench 6.00       4.50     10.00       8.00       6.00       4.00       3  65 

Extended  totals 858,385  $54,162  $52,493  $52,187  $44,230  $37,272  $29,655 


Tlie  Commercial  Construetion  Co.  has  changed  its  name 
to  the  Bickel  Co..  Engineers-Contractors,  and  has  moved  from 
its  former  quarters  in  the  Reliance  Bldg..  Kansas  City,  Mo.,  to 
the  Interstate  Bldg.  The  capital  stock  has  been  doubled  but 
the  officers  and  policy  of  the  company  are  the  same. 

Tlie  Metals  Coatins  Co.  of  America,  122  South  Michigan 
Ave.,  Chicago.  111.,  has  opened  offices  at  30  Church  St.,  New 
York,  in  charge  of  Mr.  Edward  McFarlan,  and  at  100  Summer 
St.,  Boston.  Mass.,  in  charge  of  Mr.  Herbert  Jaques.  Jr.  This 
company  is  prepared  to  furnish  information  and  to  demon- 
strate to  interested  manufacturers  the  Schoop  Metal  Coating 
Process. 

The  Gardner  Governor  Co.,  Quincy.  111.,  manufacturer  of 
pumping  machinery,  has  recently  been  awarded  contracts 
calling  for  three  carloads  of  pumps  ranging  in  size  from  the 
very  smallest  to  the  largest  water  works  type;  also  received 
contracts  from  Indo-Burma  calling  for  two  small  water  works 
pumps. 


SKWER — ^'E^VARK,  N.  J. 

Bids  were  received  July  29  by  the  city  for  the  construction  of 
the  Bound  Creek  and  Frelinghuysen  Ave.  sewer  from  (A)  John 
W.  Heller,  Newark,  (B)  Peter  D'Amato,  Newark,  (C)  O'Gara  & 
Magulre,  Newark,  (D)  Charles  Ippolito,  Montclair,  (E)  Averlll 
Mathews,  Montolair,  (F)  Harrison  &  Craig.  Newark,  (G)  P.  L. 
Braun worth,  (H)  Frisco  Construction  Co.,  Newark.  The  item 
bids  were  as  follows: 


D 


2050  ft.   4x6  ft. 

concrete  sewer 

$9.50  $11.75 

$8.88 

$26.99 

$9.95 

$13.00 

$12.00 

pipe  sewer. . . . 

1  40 

3.63 

1.08 

2.54 

1.70 

2  00 

1.52 

2700    ft..    15-in. 

pipe  sewer.    -  . 

1   25 

3.98 

1.29 

2.22 

1.43 

1    .30 

1.23 

1470    ft.,    12-in. 

pipe  sewer... 

.80 

1.79 

.79 

1.53 

.50 

1   00 

.48 

110      ft.      10-in. 

C;  I.  pipe 

6,  00 

5.00 

3.30 

4.49 

5. 50 

3.00 

4.86 

60  ft.,  12-in.  c.i. 

,P>P? 

2 ,  .50 

3.00 

2.75 

5.00 

3.. 50 

2. 30 

2.70 

7  basins 

100.00 

100.00 

70.00 

85.00 

85.00 

100.00 

55.00 

26  manholes  ovir 

pipe  sewer.... 

40.00 

55.00 

41.00 

30.00 

35.00 

.50.00 

43.00 

SO  00 

12  manholes  over 

concrete  sewer 

30.00 

25.00 

27.50 

30.00 

25.00 

40  00 

30  00 

30  00 

2  pumps 

400.00 

200.00 

380.00 

650 .  00 

230.00 

600  00 

183.00 

500  00 

75,000    ft.    b.m. 

timber 

40.00 

45.00 

34.75 

50.00 

32.00 

32.00 

40.00 

00.00 

9.00 

5.25 

3.75 

8.00 

8.00 

3.40 

10.00 

Extended    totals  337,956  $53,194  $33,175  $76,661  $36,377  $44,930  $38,164  $39,295 
FIFTEENTH  AVE.,  N.  \\\,  BRIDGE.  SEATTLE,  "WASH. 

Bids  were  received  July  23  by  A.  H.  Dimock,  City  Engr., 
Seattle,  Wash.,  for  the  construction  of  the  superstructure 
of  a  bridge  over  Lake  Washington  Canal  at  15th  Ave  N  W 
from:  (A)  Standifer-Clarkson  Co.,  (B)  Beer's  Building  Co' 
<C)  Booker,  Kiehl  &  Whipple.  Bids  for  the  substructure  of 
the  same  bridge  wt're  received  from:  (A)  Booker,  Kiehl  & 
Whipple;  (B)  Hans  Pederson;  (C)  Beer's  Building-  Co.:  (D) 
Twohy  Bros.  Co.  The  item  bids  were  as  follows: 
Superstructure  ABC 

23,000  lb.  machinery,  furnishing  and  erecting SO.lli     SO. 128     $0.1112 

1,900.000  lb.  structural  steel,  furnishing  and  erecting.        .0465       .043  !0416 

Furnishing  300,000  lb.  structural  steel,  erected  by 

contractor  for  substructure 0325       .032  .0333 

390  cu.yd.  furnishing,  placing  and  adjusting  gravel 

concrete  counterweight 7 .  50         5 .  00         5 ,  50 

280  cu.yd.  furnishing,  placing  and  adj\isting  cinder 

concrete  counterweight S.OO         7. 00         5.  50 

1  cinder  concrete  test  block,  furnishing  and  weighing.    10.00       10.00       11.00 

1  gravel  concrete  test  block,  furnishing  and  weighing .    10 .  00       10 .  00       1 1 .  00 

890  sq.yd.  roadway  floor  on  movable  leaves 5.60         2.85         5.25 

410  sq.yd.   roadway   floor,  including  reinforcement, 

on  fixed  portion 4.25         2.45         3.30 

265  sq.yd.  sidewalk  floor  on  movable  leaves 1.25  .50         1.00 

130  sq.yd.  sidewalk  floor  on  fixed  portion 1 .  35         1 .  25         1 .  20 

90  sq.yd.  concrete  fioor,  including  reinforcement,  on 

machinery  platforms 2 .  40         1 .  00         1 .  20 

10,000  lb.  reinforcing  bars  in  concrete  counterweight.        .0325        .0275        .03 
Electric  equipment  complete  in  place  (lump  sum)  .  .  .       13,936      14,946      14,132 
4  operators'  houses  and  2  toilet  rooms  complete  (lump 

sum) 6000  600         5300 

Meneely  fog  bell  in  place  (lump  sum) 120 .  00     100 .  00       90 .  00 

2  copper  ball  vessel  signals  in  place 25.00       15.00       70.00 

80  lin.ft.  iron  pipe  hand  rails  below  deck  of  bridge ...      1.25  .50         1 .  65 

Wooden  steps  and  railings  for  access  to  machinery 

platforms  (lump  sum) 35 ,  00     200 .  00     125 .  00 

4  double-arm  roadway  gates  complete  in  place 300.00     300.00     302.50 

14  oak  buffer  blocks 5 .  00         3 .  00         5 .  00 


Extended  totals $148,945  $146,029  $146,366 


Substructure 

5200  cu.yd.  excavation 

2700  cu.yd.  Class  A  concrete  (deposited  un- 
der water) 

4600  cu.yd.,  Class  C,  concrete  in  piers  (above 
water) 

7300  cu.yd.  concrete  in  unwatered  founda- 
tions (alternate  to  two  preceding  items)  .  . 

850  cu.yd.,  Class  B,  concrete 

127,000  lb.  reinforcing  steel 

Placing  and  painting  structural  steel,  gril- 
lages and  anchor  bolts,  including  grouting, 
300,000  1b 

2  fir  bumping  logs 

42(K)  lin.ft.  peeled  piles  in  protection  work.  . 

8  M  ft.  b.m.  timber  in  protection  work 

325  lin.ft.  chains  on  dolphins 

560  sq.ft.  surface  treatment  of  panels 

400  sq.ft.  brick  pattern  work 

16  pendants,  1  part  cement,  3  parts  sand.  . . 

4  test  piles 

8  eye  bolts  in  shafts  of  anchor  piers 

750  cu.yd.  extra  excavation  below  elevation 


$3.20 

$5.  10 

$2  66 

$8.65 

8.32 

6.60 

8.00 

7.80 

5.65 

7.00 

8.00 

6.90 

12.00 

6  70 

.032 

7  00 

12  00 

.028 

8.65 
6.00 
.0275 

7.15 
7.60 
.0265 

0078 
22.00 

.004 
25.00 

.0465 
10.00 

.006 
25.00 

25.30       25.00       14.00       20.00 


750  cu.yd.  extra  concrete  below  elevation— 


16.50 
44.00 
3  30 

10.20 
25.00 
2.00 

5.00 
10  00 
15.00 

3.00 

20.00 

.60 

5.30 

2.00 

2  00 

4.00 

11.00 

4  00 

6  00 

7.80 

13.00 

5.00 

6  00 

7. SO 

C.\T.\I.OG    NOTICES 

Kerr  Turbine  Co.,  ■VVellsville,  N.  T.  Bulletin  No.  54.  Econ- 
omy turbo-generators.     Illustrated,   32  pp.,   6x9   in. 

Theodore  Smith  &  Sons  Co.,  Jersey  City,  N.  J.  Catalog. 
Clam  shell  and  orange  peel  buckets,  stone  grapplers,  dredges. 
Illustrated,  44  pp.,  6,x9  in. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J.  Catalog  F. 
Centrifugal  blowers  and  compressors.     Illustrated,  64  pp.,   6x9 
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n...M   r»»...e.l t.l   >i,,.t.  7,   ll»l...  Bids  received   until   Sept.  f>,   1915. 

Sewage  Pumping  Stations  Strauss  Bascule  Trunnion  Bridge 

Albany    N.   Y,  Mata^van,  N.  J. 

Sealed  proposals  for  the  construction,  and  separate  sealed  Sealed  proposals  for  the  furnishing  of  all  labor,  tools  and 
proposals  for  the  equipment  of  two  sewage  pumping  stations  materials  for  the  construction  of  a  Strauss  Bascule  Trunnion 
will  be  received  by  the  Board  of  Contract  and  Supply  of  the  Bridge,  over  Matawan  creek,  on  the  road  from  South  Amboy 
Citv  of  Albany  N.  Y.,  at  its  office  in  the  City  Hall,  until  3  to  Keyport,  in  the  County  of  Monmouth,  State  of  New  Jersey, 
o'clock  P  M  Tuesday,  September  7,  1915,  at  which  place  and  '"  accordance  with  the  plans  and  speciiications  prepared  there- 
time  the  proposals  will  be  publicly  opened  and  read.  for   a"'!    heretofore    approved    by    the    Board    of    Chosen    Free- 

The  contract  for  construction   of  the   stations   will   include,  holders  of  the  County  of  Monmouth,  State  of  New  Jersey,  will 

imonsr  other  items-  '^^  received  by  the  Board  of  Chosen  Freeholders  of  the  County 

Excavation  appro-ximately 15,000   cu.   yds.  «£    Monmouth,    at    their    rooms.    Court    House,    Freehold,    New 

Embankment   approximately   16,000   cu.   yds.  Jersey,    on    Wednesday,    September    Sth,    1915,    at    the    hour    of 

Concrete  appro.ximately 5,000   cu.   yds.  eleven  o'clock  in  the  forenoon  of  said  day,  and  then  and  there 

Superstructures  for  a   main   pumping  station,   gate  house,   tool  nnhliclv  onpnprl   and   resd 

house  and  auxiliary  automatic  pumping  station.  puDiiciy  opened  ana  reaa. 
Railroad  track,   storage   battery  locomotive,   electrically  oper-  All    proposals   must   be   submitted   in   a  sealed   envelope,   be 

ated  locomotive  crane,  Venturi  meter,  etc.  endorsed    with    the    name    and   address    of    the    bidder   and   the 

There    will    be    separate    contracts    also    for    the    necessary  name  of  the  work  bid  on. 
plumbing,   heating  and  ventilating,  and   electrical    wiring   and  Plans  and  specifications  can  be  seen  on  any  day,  excepting 

fixtures.  holidays    and    Sundays,    between    the    hours    of    nine    a.m.    and 

The    contract    for    the    equipment    of    the    pumping    stations  four  p.m.,  at  the  office  of  George  D.  Cooper,  County  Engineer, 

will   include  among  other  items,   the   design,   construction,   de-  go  Broad  St.,  Red  Bank,  N.  J.,  at  the  office  of  the  Clerk  of  the 

livery    and    erection     of    three     10,000,000-gallon    daily,     three  Board    of    Chosen    Freeholders    of    the    County    of    Monmouth, 

15,000,000-gallon   daily,   and   two   1,500,000-gallon   daily   motor-  chas.    E.    Close,    41    Main    Street,    Matawan,    N.    J.;    and    at    the 

operated    centrifugal    pumps,    switchboards,    suction    and    dis-  office    of    the    Collector    of    the    County    of    Monmouth,    Court 

charge  piping,  etc.  House,    Freehold,    N    J.,    or    can    be    obtained    upon    application 

Each  proposal  must  be  accompanied  by  a  certified  check,  as  jq  ^^^^   Strauss  Bascule   Trunnion   Bridge   Company,    104   South 

a  guarantee  for  the  execution  of  contract  and  bond,  in  amount  Michigan  Avenue,  Chicago,  111. 
as   follows:  All    proposals   must   be   accompanied   by   a   certified   cheque, 

For   pumping   station    construction !}!''''!JS  drawn    in    the    sum    of   five   thousand   dollars    ($5000.00)    to   the 

For   pumping   station    equipment $10,000  ,  «   *t       ^   ,,      »  *   *i,      ^         .         „  .,,  .,.  ,.-j 

For   plumbing  ?...  $200  order   of   the   Collector   of   the   County   of  Monmouth,   or   a   bid 

For   heating  and  ventilating $150  bond    for    said    amount    of    five    thousand    dollars,    given    by    a 

For  electrical   wiring  and   fixtures $250  surety    company    authorized    to    do    business    in    the    State    of 

Plans    and    specifications    may    be    obtained    by    addressing  New  Jersey,   to  said  Collector. 
Frank   R.    Lanagan,    City    Engineer,   and    depositing    $25.00    for  The   Board    of   Chosen    Freeholders    of   the   County   of   Mon- 

each    complete    set    or   part    thereof.      Said   deposit   will    be    re-  mouth  reserves  the  right   to  reject  any  or  all   bids,  if  deemed 

funded    upon    return    of    the    plans    and    specifications    in    good  to  the  best  interests  of  the  County  of  Monmouth  so  to   do. 
condition  within  two  "weeks  after  date  of  opening  of  bids.  Each  bidder  must  submit  with  his  or  their  bid  a  certificate 

Tile  Boa.'d   reserves  the  right  to  reject  any  or  all  bids.  that  he  or  they  have  visited  the  location  of  the  proposed  work 

ISADORE  WACHSMAN,  and    have    made    themselves    acquainted    with   the    local    condi- 

Secretary  of  the  Board.  tions  in  connection  therewith,  and  that  his  or  their  bid  is  sub- 

u;  mitted  in  strict  compliance  with  the   requirements  of  Chapter 

253,  Laws  of  New  Jersey,  1913. 

Ki<l»  reoeived  until   Xug.  IS,  1915.  j,jq  alternate  proposal  or  a  proposal  on  any  other  plan  and 

vSubmerired    Outfall    Pipe    at    West     58th     Street  specifications   other   than   the   plans   and   specifications   hereto- 

^  ^  fore    approved    by    the    Board    of    Chosen    Freeholders    of    the 

Sewage   Treatment    Works  county    ot    Monmouth    win    be    received    or    considered    by    the 

Cleveland    Ohio  Board  of  Chosen   Freeholders  of  the   County   of  Monmouth. 

Sealed  proposals  will  be  received  at  the  office  of  'the  Com-  ^ny  proposal   not   complying  with   the  above   requirements 

missioner  of  Purchases  and  Supplies.  Room  No.   511  City  Hall,  °^  ^^"^  requirements  of  the  specifications  as  to  the  submission 

until  12  o'clock  noon,  August  18th,  1915,  for  the  construction  of  °^  ^.''^^   "^  P'-oPO«als  will   not   be   considered   by  the  Board  of 

a  concrete  open  channel  outfall   sewer  approximately  630  feet  Chosen    Freeholders   of   the   County   of  Monmouth. 
in    length   supported    on    piling   and   a   submerged    outfall   pipe  ^o  proposal  will  be  received  before  the  hour  advertised  to 

line  approximately  3600  feet  long.  receive  same,  nor  will  any  proposal  be  received  after  the  hour 

Copies  of  plans  and  specifications  and  blank  proposals  can  advertised  to  receive  same 
be  obtained  at  the  office  of  the  Commissioner  ot  Engineering,  Dated  Freehold.  N.  J.,  August  9th    1915^ 

Room  Xos.  403  and  417  Citv  Hall,  after  August  4th,  1915,  upon  J-  ^^-   CORLIES,  Director. 

the   deposit   of   Five    ($5.00)    Dollars,   the   same   to   be   refunded  attest:    C.    E.    CLOSE,   Clerk    of   Board. 

upon   the  return  of  the  plans  in   good  condition.  M 

The   proposal    must   contain    the   full   name   ot   the   party   or  Bids  received  until  Auk.   1"    191.'>. 
parties   making   the   same   and   all   persons   interested   therein  Ti^'U*  A    f^       A' 

and    must    be    accompanied    by    a    proposal    bond    signed    by    a  X' llUUg    anQ    IjraCling 

surety    company    authorized    to    do    business    in    the    State    of  OFFICE  OF  THE  COMPTROLLER  OF  THE  STATE  OF  NEWj 
Ohio  or  by  a  certified  check  for  Five  Thousand   ($5000.00)  Dol-  JERSEY 

lars  payable  to  the  City  of  Cleveland  on   a  solvent  bank,  as  a  State  House,  Trenton,  N.  J. 

surety  that  it  the  bid  be  accepted  a   contract  will  be  entered  Sealed    proposals    for    about    twenty    thousand    cubic    yard 

into  and  the  performance  of  it  properly  secured  o^  filling  and  grading  on  lands  of  the  State  of  New  Jersey  inl 

No  proposal  will  be  entertained  unless  made  on  the  blanks  tl^*  ""ear  of  the   State   Capitol,   Trenton    N.  J.,  will   be  receivedj 

furnished  by   the  Commissioner  of  Engineering  and   delivered  a'    '^is   office   at    twelve    o'clock   noon,    August    17th,    1915,   ano 

at  the  office   of   the   Commissioner   ot  Purchases  and   Supplies,  t^en  publicly  opened. 

Room  No.   Ill  City  Hall,  previous  to  12  o'clock  M.  on  the  day  Plans  and  specifications  on  application  to  the  Commissioner 

specified.  of  Charities  and  Corrections,  State  House,   Trenton,  N.  J. 

The  City  reserves  the  right  to  reject  any  or  all  bids.  E-    I-    EDWARDS,   Comptroller, 

A    R    CALLOW  Secretary,   State   House   Comn. 

Commissioner  of  Purchases  and  Supplies.  PROPOSALS  FOR  AIR  COMPRESSORS,   ETC.— U.   S.   Engi- 

iieer    Office,    Pittsburgh,    Pa. — Sealed    proposals    for    furnishing"! 

U.  S.  ENGINEER  OFFICE,   SOS   Federal   Bldg.,   Chicago,   111.  and    installing   air    compressors,    gas    engine,    turbine,    electricl 

— Sealed  proposals  will  be  received  here  until   10  A.M.,  August  light    plant,    etc.,    at   Lock    6,   Monongahela    River,    will   be   re-J 

17,  1915,  and  then   opened,   for  dredging  in  (Calumet  River,   111.  ceived    at    this    office    until    12    M.     (Eastern    Standard    Time),! 

Further  information   on  application.  August  21,  1915,  and  then  opened.     Information  on  application.J 
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OEnstlr^cftnoini  Ne^i^s  | 

j                                  Vk-Denotes  work   advertised   in    I'^NCINKIORINC!   NRWS.  I 

I                                +Denotes  contract  awarded.     The  names  ot  bidders  awarded  contracts  are  set  in  CAriTALS,                                i 

I  I 
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KAIL^AVS — STKAM  AND  lObKCTRIC 

Mulne — Fred  B.  Teeling,  Litclifleld,  Maine,  is  interested  in 
a  project  to  construct  an  electric  railway  from  Topsham  to 
Monmoutli,  Maine,   a  distance   of  33   miles. 

New  Yiirk — Preliminary  surveys  liave  been  made  for  the 
construction  ot  an  electric  railway  alons  public  highways  be- 
tween the  towns  ot  Sea  Cliff,  Glen  Cove,  Oyster  Bay  and  Roslyn 
to  connect  with  the  New  Yorli  &  North  Shore  Traction  Co.  P. 
Clingman,  33  Pine  St.,  New  York,  N.  Y.,  is  interested. 

New  York — Hornell  Traction  Co. — Tliis  company  will  dou- 
ble-track its  line  on  Jlain  St.  anti  part  of  Broad  St.  D.  A. 
Proctor,  Hornell,  is  Gen.  Mgr.,  Supt.  and  Pur.  Agent. 

New  York — Schenectady  Ry. — This  company  has  been  au- 
thorized to  extend  its  line  from  Nott  St.  and  Wendell  Ave., 
Schenectady,  the  present  terminus,  along  Nott  St.  to  the  Grand 
Blvd.  at  East  Alley  and  rhen  along:  the  Grand  Blvd.  on  a  pri- 
vate risht-of-way  in  the  Town  of  Niskayuna.  James  F.  Hani- 
ilton,  Schenectady,   is  Gen.   Mgr 

New  Jersey — Public  Service  Ry.  Co. — This  company  is  con- 
sidering the  construction  of  a  railway  from  Woodbridge  to 
Roosevelt.     R.   E.   Danforth,   Newark,   is  Gen.   Mgr. 

Pennsylvania — Pittsburgh  &  Lake  Erie  R.R. — This  com- 
l^any  plans  to  double-tracli  its  line  from  New  Castle  to  Sharon. 
J.   A.  Atwood,   Pittsburgh,   Penn.,  is  Ch.    Engr. 

Pennsylvania — Press  reports  state  that  a  right-of-way  is 
being  secured  for  a  railway  to  be  constructed  from  Bedford 
through  the  Black  Valley  to  Chaneysville,  Penn.,  thence  to 
Little   Orleans,  Md.     New  York   Central   R.R.   is  interested. 

VirK-inia — Norfolk  Water  Front  Belt  Line  Corporation — - 
This  company  lias  been  incorporated  to  construct  a  belt-line 
railroad  from  the  tracks  of  the  Norfolk  &  Western  Ry.  at 
Lambert's  Point  to  the  Atlantic  City  ward  of  Norfolk.  A.  P. 
Jones,  D.  Lawrence  Groner  and  D.  F.  Watt,  all  of  Norfolk,  are 
the  incorporators. 

+Virsinia — Petersburg  &  Appomattox  Ry. — This  company 
has  a^^'arded  the  contract  for  the  construction  of  an  electric 
railwav  from  Petersburg  to  Citv  Point,  about  10  miles,  to  the 
VAUGHN  CONSTRUCTION  CO.,  Roanoke,  Va.  The  estimated 
cost  is  $200,000. 

Vircinia — Richmond  &  Rappahannock  River  Ry.  Co. — Ac- 
cording to  press  reports,  this  company  plans  to  extend  its  line 
to  Urbanna.  Charles  L.  Ruflin,  Richmond,  is  Vice-Pres.  and 
Gen.  Supt. 

+North  Carolina — Southern  Ry. — This  company  has  award- 
ed contracts  for  double-tracking  its  line  as  follows:  Concord 
to  Rocky  River,  N.  C,  about  six  miles,  to  H.  H.  THRASHER, 
Knoxville,  Tenn.:  Havne,  N.  C,  to  Greer,  S.  C,  about  17  miles, 
to  the  CORNELL-YOUNG  CO.,  Greenville,  S.  C:  Greer  to 
Greenville,  S.  C,  about  13  miles,  to  the  MORROW  CONSTRUC- 
TION CO.,  Atlanta,  Ga.     The  estimated  cost  is  $1,428,000. 

Georj^ia — Hawkinsville  &  Western  R.R. — This  company  has 
been  leased  by  the  Ocilla  Southern  R.R.,  which  plans  to  im- 
prove same.  D.  C.  Smith,  Ocilla,  Ga.,  is  Gen.  Mgr.,  Ocilla 
Southern  R.R. 

Florida — An  election  will  be  held  in  Miami,  Sept.  21,  to  vote 
on  the  question  of  issuing  $40,000  in  bonds.  The  proceeds  will 
be  used  to  construct  a  railway  from  the  west  shore  of  Biscayne 
Bay  to  connect  with  the  Florida   East  Coast  Ry. 

MisNlssipiii — Meridian  &  Deepwater  Ry. — This  company 
will,  according  to  press  reports,  start  work  about  Dec.  1  on 
the  construction  of  a  railway  from  Meridian,  Miss.,  to  Myrtle- 
wood,  Ala.,  about  50  miles.  S.  A.  Neville,  Meridian,  is  Vice- 
Pres. 

+Tennessee — Tennessee  Ry. — A  contract  has  been  awarded 
by  this  company  to  the  HARRIMAN  CONSTRUCTION  CO., 
Harriman.  Tenn.,  for  the  extension  of  its  line  from  Oneida  to 
Petros,  Tenn.,  about  eight  miles,  with  three  miles  of  branches. 
C.  W.  Butts,  Oneida,  is  Ch.  Engr. 

Tennessee — H.  H.  Thrasher,  Knoxville.  Tenn.,  is  interested 
in  the  construction  of  a  railroad  spur  from  Halls  Station  on 
the  Southern  Ry.  to  a  marble  quarry  near  Nebberts  Springs. 
Estimated  cost,  $60,000. 

Tennessee — Tennessee  Electric  R.R.  Co. — This  company  has 
been  organized  to  construct  an  electric  railway  about  275 
miles  long.     Lee   Baker  and   William   Myers   are   interested. 

Kentucky — Cumberland  Traction  Co. — This  company  has 
been  incorporated  to  construct  an  electric  railway  from 
Hodgenville    to    Edmonton,   Ky. 

Ohio — Toledo-Detroit  R.R.  Co. — This  company,  formerly 
the  Toledo.  .Ann  Arbor  &  Jackson  R.R.  Co.,  will  sell  $523,000 
in  bonds.  The  proceeds  will  be  used  to  complete  the  line  from 
Toledo.  Ohio,  to  Dundee,  Mich. 

North  Dakota — Chicago.  Milwaukee  &  St.  Paul  Ry. — Ac- 
cording to  press  reports,  this  company  plans  to  extend  its 
Ortonville-Fargo  branch  to  Grand  Forks,  N.  D.  C.  F.  Loweth, 
Chicago,  111.,   is  Ch.   Engr. 

Montana — Julius  Rosholt,  Fairmount,  N.  D.,  is  interested 
in  the  construction  of  a  railroad  from  Three  Forks  to  Raders- 
burg,  Mont. 

Missouri — Metropolitan  St.  Ry.  Co. — This  company  will  soon 
receive  bids  for  extending  its  line  about  nine  miles.  J.  M. 
Egan,   Kansas   City,   is   Pres.    and   Gen.   Mgr. 

Tesas — Corpus-Christi-Ward  Island  Interurban  Ry. — This 
company  has  been  granted  a  franchise  to  construct  an  electric 
railway  from  Corpus  Christi  to  Ward  Island.  The  estimated 
cost  is  $1,000,000.  J.  H.  Caswell,  San  Diego,  Calif.,  is  inter- 
ested.    Noted  July  15. 


Texas — El  Paso  Electric  Ry.  Co. — This  company  plans  to 
construct  a  railway  on  I'iedras  St.  from  Tularo.sa  St.  to  Ala- 
meda Ave..   El  I'aso.     L.  C.  Bradley.  Dallas,  is  Asst.   Diat.  MKr. 

Te.\a» — Marshall  &  East  Texas  Ry. — According  to  press  re- 
ports, this  company  will  be  taken  over  by  B.  F.  Yoakum  and 
associates,  who  will  extend  the  line  from  Elyslan  Fields,  Tex., 
to  New  Orleans,  La.,  about  300  miles,  and  from  Winnsboro  to 
Paris,  Tex.,  about  50  miles. 

Te.xaH — Misouri,  Oklahoma  &  Gulf  Ry.  Co. — This  company 
plans  to  build  additional  yards  at  Denison,  Tex.  W.  Kenefick, 
Kansas  City,  Mo.,   is  Pres. 

Texas — According  to  press  reports,  the  Dallas  Southwest- 
ern Traction  Co.  and  the  Dallas  Northwestern  Traction  Co. 
will  soon  start  work  on  the  construction  of  a  system  of  inter- 
urban lines.  This  will  include  a  trunk  line  from  Dallas  to 
Austin,  with  branches  to  San  Angelo,  Rrownwood,  Lockhart, 
San  Antonia  and  Denton.     Noted  Mar.  4  and  Apr.   22. 

Oklahoma — Tlic  Central  States  Construction  Co.  has  been 
iniuri>()rated  to  construct  an  electric  interurban  railwav  to 
connect  Joplin,  Mo.,  and  Miami,  TuKsa  and  Collinsville,  6kla. 
John  R.  Rose  and  J.  R.  Eldridge,  Oklahoma,  are  interested. 
Noted  Aug.  5. 

+^Vashin);ton — Bellingham,  Mt.  Baker  &  Spokane  R.R. — 
This  company  has  awarded  the  contract  for  tlie  construction 
of  a  railroad  from  Bellingham  to  Spokane,  a  distance  of  22S 
miles,  to  E.  J.  FADER,  New  Westminster,  B.  C. 

California — California     Southern     Ry. — This     company     has 
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River  to  the  Town  of'Blythe  in'tlie  Palo  Verde  Valley.     G.  w! 
Rice,  Blythe  Junction,  is  Ch.   Engr. 

LIGHT,  HK.VT  .\XD   POWER 

N.  II.— Til.-  .M:iii.  h.'ster  Traction.  Light  & 
taken  out  a  [Miniit  i.ir  a  new  power  house  at 
n:ii  (Mili  .>.;(..  .iimI  .ilso  for  the  enlargement  of 
t  K.ll.y'.s  F:ills.  ,J.  Hrodie  Smith  is  Vice-Pres. 
Noted  May  (J  and  June  17. 
New  London,  Cunn. — It  is  reported  that  plans  are  being 
prepared  for  the  construction  of  a  new  generating  station 
and  boiler  plant  for  the  Connecticut  Power  Co.  in  New  Lon- 
don. It  is  stated  that  the  present  buildings  will  be  removed 
and  replaced  by  new  structures.  V.  B.  Bird.  New  London,  is 
Mgr. 

New  London,  Conn.^Revised  plans  are  being  prepared  for 
the  construction  of  a  power  station  on  William  St.  tor  the 
Shore  Line  Electric  Ry.  The  plans  call  for  a  brick  building 
45x80  ft.,  and  from  25  to  35   ft.  high. 

New  York,  N.  Y'. —  (Borough  of  Queens) — Bids  will  be  re- 
ceived until  Aug.  23  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs., 
Park  Ave.  and  59th  St.,  Borough  of  Manhattan,  for  electrical 
equipment  for  new  Public  School  97,  Yarmouth  and  Shipley  St., 
Woodhaven,  Borough  of  Queens. 

Newark,  N.  J. — It  is  reported  that  the  James  A.  Banister 
Co.,  manufacturer  of  shoes,  will  build  a  new  brick  power  house 
at  its  factory  on  Orange  St. 

Keyser,  W.  Va. — The  Keyser  Electric  Light  Co.  contem- 
plates the  installation  of  new  equipment  in  its  plant  and 
increasing  the  present  output.  N.  J.  Crooks  is  Mgr.,  Supt. 
and  Cont.  Agt. 

New  Orleans,  La. — Press  reports  state  that  the  City  Coun- 
cil has  decided  to  establish  a  municipal  electric-light  plant. 
The   estimated  cost  is  $6,000,000.     W.   J.   Hardee   is   City  Engr. 

Lancaster,  Ky. — The  City  Council  is  considering  the  in- 
stallation of  a  municipal   electric-light   plant. 

Ludlow.  Ky, —  (Official) — Bids  wnll  be  received  until  non:,, 
Aug.  22.  by  the  Board  of  Education  for  the  installation  of  a 
heating-  and  ventilating  plant  in  the  present  school  building, 
and  also  in  the  new  building  to  be  located  about  35  ft.  west  '  f 
the  present  building.  W.  P.  Matteson  is  Pres..  and  H.  J.  Ordel- 
niundt.   137   Oak   St.,   Ludlow,   is   Secy.,   Bd.    of  Education. 

Cleveland  Heichts,  Ohio — (Warrensville  post  office) — (Offl- 
cial) — Bids  will  be  received  until  noon.  Aug.  26.  by  Ezra  K. 
Bryan.  Clk.  Bd.  of  Education,  for  heating  system,  plumb'ng. 
marble  work,  etc.,  in  the  new  Cleveland  Heights  High  School 
at  Lee  Rd.  and  Euclid  Blvd.  Walker  &  Weeks.  1900  Euclid 
Ave.,  Cleveland,  is  Arch. 

+Painesville,  Ohio — The  Board  of  Control  has  awarded  the 
contract  for  new  machinery  equipment  for  the  municipal  elec- 
tric-light plant  to  the  KERR  TURBINE  CO..  Wellsville,  N.  Y.. 

at  $9850.     Noted  July  S  and  15. 

Shaker  Heinhts,  Ohio — fCleveland  post  office)  —  fOfncial)  — 
Bids  will  be  received  until  noon.  Sept  7.  by  Carl  A.  Palmer. 
Clk.  Bd.  of  Education.  Shaker  Heights  Village  School  Dist.. 
for  alterations  and  additions  to  the  heating  plant  of  the 
school  building  at  Coventry  and  Southington  Rd. 

Toledo,  Ohio — Bids  will  be  received  until  noon.  Aug.  30,  by 
A.  M.  Stowe.  Pres.  Bd.  of  Trustees.  Toledo  University,  for  new 
heating  and  ventilating  systems  in  the  University  Building, 
11th  and  Illinois  St.  Schreiber  &  Beelman.  812  Second  Na- 
tional Bank   Bldg..   Toledo,   is  Arch. 

.\ppleton.  YVis. — The  Wisconsin  Traction.  Light.  Heat  & 
Power  Co.  has  engaged  "W'oodmansee  &  Davidson,  Consult. 
Engl-..  Chicago  and  Milwaukee,  to  prepare  plans  and  super- 
vise the  construction  of  a  75xl00-ft.  addition  to  its  steam- 
power   plant.      A.   K.   Ellis   Is   Gen.    Mgr. 
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+Mii<llHon,  Wl«. — The  Madison  Gas  &  Electric  Co.  has 
iiwaidi'ii  tlic  contr-act  for  the  construction  of  a  power  trans- 
mission sVaiion  on  Blount  St.  to  the  T.  C.  MCCARTHY  CO., 
Madison  at  $17.0011.  Enersy  will  he  secured  from  a  hydro- 
electric plant  on   the  Wisci>nsin   River  at   Kilbourn    City,   ^\  is. 

+<itevenM  Point,  AVis. —  (Official) — The  Board  of  Regents  of 
the  "^tevon"!  Point  Normal  School  has  awarded  contracts  in 
connection  with  the  construction  of  a  new  dormitory  as  fol- 
low" Heatins  equipment,  HARRY  SOHNS,  $.'5587:  plumbing, 
STEVENS  POINT  I'Ll'MHING  H  HEATING  CO.,  $S700;  elec- 
trical work,   NATWICK    EI^ECTRIC  CO.,  Stevens   Point.   $1574. 

Mnrntlion  lowii — A  special  election  will  he  held  in  Septem- 
ber at  which  the  nuestion  of  issuing  $12,000  in  bonds  for  the 
purpose  of  installing  a  municipal  electric-light  plant  will  be 
submitted  to  the  voters. 

<SerB«'nnt  Blulf,  Iowa— Bids  will  be  received  until  2  p.m.. 
Aug  23  bv  the  Town  Board  for  the  construction  of  a  trans- 
mission' line  from  Sioux  City  to  Sergeant  Bluff,  for  a  distri- 
bution system,  street-lighting  system,  and  building  for  switch- 
board and  storage  room.     H.  J.  Ryan,  Siou.x  City,  is  Engr. 

RorhpNtrr.  Minn. — It  is  rei^orted  that  bids  will  soon  be 
asked  for  the  construction  of  a  municipal  electric-light  plant. 
The  estimated  cost  is  $110,000.      A.   F.    Wright  is  City  Clk. 

Mnnhiittan,  Kan. — The  Manhattan  Ice,  Light  &  Power  Co. 
contemplates  the  purchase  of  about  $30,000  worth  of  new 
equipment  for  its  plant,  including  a  Diesel  engine,  alternator, 
exciter  and  a  new  switchboard.     E.  A.  Wright,  is  Mgr. 

Sharon   SprlngM.  Kan Plans  are   being  prepared   by  W.   E. 

Hulse  ,1-  Co  Engr..  Hutchinson,  for  remodeling  the  municipal 
electric-light    plant.      The   estimated    cost   is    $10,000. 

Barnsiton,  A>l>. — The  State  Railway  Commission  has  grant- 
ed permission  to  George  W.  Steinmyer,  Holmesvile,  Neb.,  for 
the  construction  of  a  hydro-electric  plant  on  the  Blue  River 
near  Barnston. 

Blair.  Xel> Bids  will  be  received  until  Aug.  30  by  the  Vil- 
lage Clerk  for  the  construction  of  a  municipal  electric-light 
plant.  The  Martz  Engineering  Co.,  First  National  Bank  Bldg., 
Lincoln,  is  Engr.-in-Charge. 

Shrlton.  Nell. — Bonds  tor  $8000  have  been  voted,  the  pro- 
ceeds of  which  will  he  used  for  the  construction  of  a  municipal 
electric-light  and  power   plant   in   Shelton. 

Denton,  Tex. — The  Lone  Star  Gas  Co.,  Ft.  Worth,  has  made 
application  to  the  Commissioners  Court  of  Denton  County  for 
permission  to  build  a  natural  gas  pipe  line  through  the  county. 

Devlne.  Tex. — The  Devine  Light.  Power  &  Ice  Co..  re- 
cently organized  with  a  capital  stock  of  $35,000,  will  build  an 
electfic-light  and  power  plant  and  an  ice  factory.  J.  'W  .  Ful- 
lerton   is   interested. 

Terrell,  Tex. — The  Commercial  Club  is  promoting  a  plan 
for  building  a  gas  manufacturing  plant  and  installing  a  dis- 
tribution system  in  Terrell.  Local  citizens  will  hold  a  part  ot 
the  stock   of  the  new  company. 

+Yunin,  Colo. — The  city  has  awarded  a  contract  for  elec- 
trical equipment  and  supplies  to  the  FAIRBANKS-MORSE 
CO.  and  the  WESTINGHOUSE  ELECTRIC  CO..  both  of  Denver, 
at  $7140. 

Everett,  \Vash. — A  special  election  will  be  held  -\ug.  24  to 
vote  on  the  question  of  authorizing  the  City  Council  to  inves- 
tigate the  feasibility  of  establishing  a  municipal  power  plant. 
It  is  proposed  to  utilize  the  water  of  the  Sultan  River.  J. 
Webster  Hoover  is   City  Engr. 

Hanforil,  Calif. — It  is  reported  that  the  Board  of  Education 
will  install  a  new  heating  system  in  the  grammar  school 
building.     The  estimated   cost  is  $7000.     Henri  Deriot  is  Arch. 

-Bids  will  be  received  until  Aug.   23  by  J. 

_ rochers  for  the  construction  of  a  new  electric-light- 
ing system.    The  estimated  cost  is  $25,000. 

Ilarriitton,  Ont. — The  ratepayers  have  passed  a  bylaw  pro- 
viding for  the  installation  of  a  hydro-electric  system.  John 
Patterson  is  Engr. 

Sontlinmpton.  Ont. — Plans  are  being  prepared  by  J.  C.  Esk- 
ford  for  the  construction  of  a  new  hydro-electric  system.  Bids 
will  soon  be  asked.     The  estimated  cost  is  $25,000. 

Reeina,  Sask. — Bids  will  be  received  until  Sept.  G  by  the 
Citv  Commissioners  for  furnishing  two  turbine  pumps  each 
capable  of  delivering  3.500.000  gal.  per  day.  George  Beach  is 
Clk 

BRIDGES 

NaHbua,  X.  H. — The  Board  of  Aldermen  has  voted  in  favor 
of  a  loan  order  of  $15,000.  to  be  used  for  bridge  construction 
and   repairs.     James  B.   Crowley   is  Mayor. 

+  RnHton,  Mass. —  (Official) — Bids  for  the  construction  of  a 
concrete  bridge  over  Blacks  Creek.  Furnace  Brook  Park- 
way, Quincv,  were  opened  by  the  Metropolitan  Park  Com- 
mission Aug.  1".  as  follows:  Henry  Spinach  Contracting 
Co.,  Boston,  $33,857:  John  P.  Cavanaugh  Co..  Dorchester. 
$27,874;  Coleman  Bros..  Chelsea.  $211,000;  Bay  State  Dredging 
Co..  Ltd..  Boston.  $25,500;  Lawler  Bros..  Charlestown.  $25,333; 
HI^GH  NAWN  CONTRACTING  CO.,  Roxbury,  $24,900  (award- 
ed contract);  William  L.  Miller  Co..  Charlestown,  $18,842. 
Noted  Aug.   5. 

Norfolk,  Mass. — Bids  will  be  received  until  8  p.m.,  Aug.  21. 
by  A.  Schuyler  Clapp.  City  Engr.,  for  the  construction  of  a 
reinforced-concrete   slab   bridge    in    Lawrence   St. 

+\VaonMocket,  R.  I. —  (Official) — The  Board  of  Alderrnen 
has  awarded  the  contract  for  the  construction  of  two  rein- 
forced-concrete  bridges  on  Clinton  St.  to  G.  F.  AUSTIN.  Provi- 
dence at  approximately   $6670.      Noted   June    17   and   Aug.   5. 

-A^Brlileeport.  Conn. —  (Official) — All  bids  received  Aug.  7 
for  the  construction  of  a  reinforced-concrete  bridge  with  a 
bascule  span  at  Stratford  Ave.  were  rejected.  Charles  C. 
Blackham  is  Secv.  of  the  Stratford  Ave.  Bridge  Commission. 
George  M.  Baldwin  is  Clk.  Bd.  of  Contract  and  Supply.  Noted 
July  22. 

-^Brliliceport,  Conn. — -(Offlcial) — Bids  will  be  received  until 
noon,  Sept.  4,  by  the  Stratford  Ave.  Bridge  Commission  for  the 
construction    of    a    reinforced-concrete    girder    bridge    with    a 
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double-leaf  bascule  channel  span,  and  all  substructures  and 
approaches.  Greiner  &  Whitman,  Fidelity  Bldg.,  Baltimore, 
Md.,   is  Consult.   Engr.     See  preceding  item. 

Hartford,  Conn. —  (Official) — The  Board  of  Contract  and 
Supply  has  awarded  the  contract  for  the  construction  of  a 
concrete  bridge  with  stone  facings  across  the  Park  River  to 
the  SPAULDING  CONSTRUCTION  CO.,  Suffleld,  at  $15,098. 
Other  bidders  were:  C.  H.  Slocomb  &  Co.,  $15,793;  W.  T.  Ryan 
Construction  Co.,  $16,908;  Howard  J.  Cole,  $17,563;  J.  E.  Good- 
rich. $17,755:  Wise  &  Upson,  $18,039.  R.  N.  Clark  is  City  Engr. 
Noted  .\ug.  5. 

*\Vestport.  Conn. — Bids  were  received  Aug.  10  by  the  State 
Highwav  Commissioner,  Hartford,  for  the  construction  of  a 
bridge  over  the  Saugatuck  River,  Westport.  The  bridge  will 
be  about  510  ft.  long,  including  the  draw.  It  will  consist  of 
twelve  35-tt.  spans.  Alternate  bids  were  for  (a)  granite 
masonry;  (b)  brown  stone  masonry;  (c)  rubble  masonry.  The 
bidders' were:      Charles  A.   Sibley,   902   Chapel  St.,   New   Haven, 

(a)  $131,026,  (b)  $110,546,  (c)  $110,936;  Henry  E.  Fox.  81  East 
125th  St.,  New  York,  N.  Y..  (a)  $112,203,  (b)  $115,073,  (c) 
$100,006;  Hudson  River  Co.,  Inc.,  New  York,  N.  Y.,  (a)  $133,- 
980,  (b)  $126,805,  (c)  $112,455;  Barker-Bonner,  Inc.,  18  East 
41st  St..  New  York.  N.  Y..  (a)  $154,148,  (b)  $145,538.  (c)  $152,- 
713;  Barzaghi-Vought  Co..  Inc..  299  Madison  Ave.,  New  York, 
N.  Y..  (a)  $98,401,  (b)  $100,912,  (c)  $90,508:  McHarg-Barton 
Co..  171  Madison  Ave..  New  York,  (a)  $101,162,  (b)  $101,162. 
(c)    $96,857:    Thomas    A.    Scott    Co..    New    London,    (a)    $169,954, 

(b)  $161,129.  (c)  $155,489;  Lathrop  &  Shea  Co.,  New  Haven, 
(a)  $145,341,  (h)  $145,341.  (c)  $141,754;  North  Eastern  Con- 
struction Co.,  255  Fifth  Ave..  New  York,  (a)  $133,101,  (b) 
$125,567,  (c)  $124,491;  Connecticut  Good  Roads  &  Construction 
Co.,  New  Britain,  (a)  $156,633.  (b)  $145,153.  (c)  $149,458;  Job- 
son-Gifford  Co..  30  East  42d  St..  New  York,  (a)  $137,051,  (b) 
$126,001,  (c)  $112,656:  A.  L.  Guldone  &  Sons,  Inc.,  131  East  23d 
St..  New  York,  (a)  $120,613.  (b)  $114,873.  (c)  $105,545;  Daniel 
F.  Toomev,  South  Norwalk,  (a)  $181,378,  (b)  $177,073,  (c) 
$174,203.      Noted  June   10   and   Aug.    5. 

+Westiiort,  Conn. — The  State  Highwav  Commission  has 
awarded  the  contract  for  the  construction  of  the  Saugatuck 
River  Bridge  to  the  McHARG-BARTON  CO..  171  Madison  Ave., 
New  York.  N.  Y.,  at  $101,162,  using  granite  ashlar  masonry. 
See   preceding    item. 

Alhanr,    N.    Y Bids    will    be    received    until    noon,    Sept.    8. 

by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  Capitol 
Bldg..  for  the  construction  of  the  substructures,  superstruct- 
ures and  approaches  to  the  Gorham  St.  Bridge.  Waterloo,  and 
the  Kingdom  Rd.  Bridge  between  Waterloo  and  Seneca  Falls, 
under  Contract  L.  Cavuga  and  Seneca  Canal.  The  estimated 
cost   of  the  work   is  $71,469. 

-^Delanco,  IV.  J. —  (Offlcial) — Bids  will  be  received  until 
noon.  Sept.  1.  hv  the  Board  of  Chosen  Freeholders  of  Burling- 
ton County.  Mt.  Holly,  for  repairing  the  superstructure  of  the 
Delaneo  Draw  Bridge  over  the  Rancocas  River  at  Delanco  and 
Riverside.  A.  I.  Davis  is  Dir.  Bd.  of  Freeholders.  James 
Logan    is    County    Engr. 

-t^Matawan,  N.  J. —  (Offlcial) — Bids  will  be  received  until  11 
a.m..  Sept.  8.  hv  the  Board  of  Chosen  Freeholders  of  Mon- 
mouth County.  Court  House.  Freehold,  for  the  construction  of 
a  Strauss  has'cule  trunnion  bridge  over  Matawan  Creek  on  the 
South  .4mbov-Kevport  Rd.  George  D.  Cooper.  60  Broad  St.. 
Red  Bank,  is  Countv  Engr.  C.  E.  Close,  41  Main  St.,  Matawan. 
is   Clk.  Bd.  of  Freeholders.     Noted  July   S  and   15. 

New  Brunswick,  N.  .1. — Bids  will  be  received  until  2:30  p.m.. 
Aug.  23,  hv  the  Board  of  Chosen  Freeholders  of  Middlesex 
Countv  for  the  construction  of  a  reinforced-concrete  culvert 
over  Mill  Brook  on  the  Metuchen-Bonhamton  Rd.  Alvin  B. 
Fox.   I'erth  Amboy.   is  County   Engr. 

New  Brunswick,  N.  J. — The  Board  of  Chosen  Freeholders 
of  Middlesex  Countv  contemplates  rebuilding  the  drawbridge 
over  the  canal  at  Albany  St.  Alvin  B.  Fox,  Perth  Amboy,  is 
County  Engr. 

Bethlehem,  Penn. — The  Countv  Commissioners  of  Lehigh 
and  Northampton  Counties  will  shortly  advertise  for  bids 
for  repairing  and  strengthening  the  Lehigh  River  Bridge  at 
Bethlehem.  The  estimated  cost  is  $40,000.  R.  S.  Rathbun, 
Allentown,    is    County   Engr.    of  Lehigh    County. 

+  Coatesvillo,  Penn. — The  Countv  Controller  and  the  Com- 
missioners of  Chester  County.  West  Chester,  have  awarded 
the  contract  for  the  construction  of  a  two-snan  reinforced- 
concrete  bridge  over  the  west  branch  of  the  Brandvwme 
Creek  in  East  Fallowfield  Township,  south  of  Coatesville,  to 
DI'NLEAVY  BROS.,  Coatesville,  at  $6500.  Other  bidders  were: 
Bender  Construction  Co..  $7098;  Corcoran  Construction  Co.. 
$6989:   McCormick  &  Son.   $6781:   Bean   &  Need.    $6744. 

Easton,  Penn. — Bids  will  be  received  until  Sept.  3  by  the 
Commissioners  of  Northampton  County  for  the  construction 
of  Bridge  No  1822  over  Jacobv  Creek  in  Upper  Mt.  Bethel 
Township.     It  will  be  of  reinforced  concrete. 

+  HarrisburB,  Penn. —  (Official) — The  Commissioners  of 
Dauphin  Countv  have  awarded  the  contract  for  a  concrete 
bridge  over  the  tracks  of  the  Philadelphia  &  Reading  Ry. 
at  i9th  St.  to  the  FERRO  CONCRETE  CO..  Harrisburg,  at 
$17,866.  Other  bidders  were:  Stacker  Construction  Co., 
$19,430:  Whittaker  &  Diehl,  $18,630;  H.  R.  Reimard,  $18,722; 
S.  W.  Shoemaker  &  Son,  $19,177.  C.  M.  Hershey  is  County 
Engr.      Noted   Aug.    5. 

Johnstown.  Penn. — Revised  plans  for  the  proposed  Horner 
St.  Bridge  have  been  submitted  to  the  State  Water  Supply 
Commission  for  approval.  The  plans  provide  for  a  single 
span  225  ft.  long.  The  cost  will  be  approximately  $50,000. 
Lee   Masterton    is   City   Engr. 

+'*Phila<1elphia,  Penn. — The  Department  of  Public  Works 
has  awarded  the  contract  for  a  reinforced-concrete  Ijridge  to 
carry  Whitbv  Ave.  over  the  tracks  of  the  Philadelphia,  Balti- 
more &  Washington  R.R.  to  F.  J.  BOAS.  Philadelphia,  at 
$34,741;  the  contract  for  a  bridge  on  Front  St  over  the 
Municipal  Hospital  Drive  was  awarded  to  the  PHILADELPHIA 
PAVING  CO..  at  $11,792.     List  of  bidders  noted  Aug.   12. 

Luray,  Va.— (Offlcial)— Bids  will  be  received  until  noon, 
Aug  25,  bv  the  Clerk  of  the  Circuit  Court  of  Page  Count>-  for 
the"  construction  of  a  143-ft.  steel  bridge  over  Naked  Creek 
between  Page  and  Rockingham  Counties. 
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ClinrlrNtoti.  W.  Vii. — The  County  Court  of  Kanawha  County 
has  insti'uitcil  Frank  G.  Burdette,  EnKr.,  to  prepare  plans 
for  a  brkiKe  aliDut  ITiO  ft.  long  over  Davis  Creek.  New  bridges 
will  also  be  built  over  Morris  Creek,  just  below  Montgomery, 
and  over  Upper  Creek,  near  Handley.  These  two  bridges 
will  cost  about  $8000  for  the  two. 

MIdtllflioiirne,  \V.  Vii. —  (Official) — Bids  will  be  received 
until  l::iO  |)  111.,  Auk.  2S.  by  the  County  Court  of  Tyler  County 
for  till  riiii.struction  of  a  reinforced-oonorete  .ai'ch  at  the 
rolhud  criissuiK  of  Elk  Fork  Creek,  KUsworth  District.  J.  E. 
Sniilli   IS  Clk.  of  Court. 

l>iiH c;n. — The  Commissioners  of  Whitfield   County   plan 

to    build    a    reinforced-concrete    bridge   across   Coarulla    Creelv. 

JeHiip,  C«n, — It  is  reported  that  the  Commissioners  of 
Liberty  County,  Hinesville,  and  Wayne  County,  .lesup,  plan 
the  construction  of  an  inter-county  bridge  over  the  Altamaha 
River. 

Minml.  Pin. — An  election  will  be  held  Sept.  21  to  vote  on 
the  question  of  a  bond  issue  for  the  construction  of  two 
bridges  over  the  Miami  River;  one  at  Ave.  D,  costing  $".'>, 000. 
and  one  at  Ave.  G  to  cost  $25,000.  B.  II.  Klvce  Is  CItv  Engr. 
Noted  July    l'>. 

l*}|i7.iibetlito^vn,  Ky. —  (Official) — Bids  will  be  received  some 
time  in  October  by  R.  P.  Frankle,  Road  Engr.  of  Hardin 
County,  Elizabethtown.  for  the  construction  of  the  Wooldrldge 
Ferry  Bridge.  The  estimated  cost  is  $17,fi51,  including  abut- 
ments and  fill,  or  $1G,S00  without  them.  J.  S.  Irwin  is  Clk. 
of  Hardin  County.     Noted  Aug.  12. 

Liexinnrton,  Ky. — The  Commissioners  of  Fayette  and  Madi- 
son Counties  plan,  according  to  press  reports,  to  build  a  $1.50,- 
000  bridge  across  the  Kentucky  River  between  the  two  coun- 
ties. 

Lexinston.  Ky.' — It  is  reported  that  the  Louisville  &  Nash- 
ville R.R.  will  build  new  approaches  to  its  viaducts  on  Jef- 
fcison  and  Main  St.,  Lexington.  W.  H.  Courtenay,  Louisville, 
is  Ch.  Engr. 

Cinoinnnti,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  24,  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  rebuild- 
ing the  bridge  on  Wehrmann  Ave.  over  the  tracks  of  the 
Cincinnati,   Lebanon    &    Northern    Ry. 

Cincinnati.  Oliio — (Official) — Bids  will  be  received  until 
noon,  .\ug.  27,  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the 
reconstruction  of  all  existing  bridges  on  Este  and  Clinton 
Springs   Ave.      Parke    S.    Johnson    is    Secy.,    Dept.    of   Pub.    Ser. 

Cineinnnti,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Sept.  3,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  construction  of  a  concrete  bridge  and  culverts 
on  Ridgeway  Ave.,  Springfield  Township,  Specificati07i  No. 
SOT,  and  for  a  concrete  bridge  on  Rapid  Run  Rd.,  west  of 
Neeb  Rd.,  Delhi  Township,  Specification  No.  810.  Albert  Rein- 
hardt  is  Clk.  of  Comrs. 

Grand  Rapids.  Ohio — Bids  will  be  received  until  10  a.m., 
Sept.  3,  by  Charles  J.  Sanzenbacher.  .\udr.  of  Lucas  County. 
Toledo,  for  constructing  a  creosoted  wood  block  floor  and 
painting  the  bridge  over  tlie  Maumee  River  at  Grand  Rapids, 
\v  ood  and  Lucas  Counties.  C.  E.  Stinebaugh,  Bowling  Green, 
is  Audr.   of  Wood   County. 

NileN,  Ohio — Bids  will  be  received  until  Aug.  23  by  the 
Board  of  Commissioners  of  Trumbull  County,  Warren,  for 
the  construction  of  the  substructure  and  superstructure  of  the 
Summit    St.    Bridge.      W.    R.    Harrington    is   County   Audr. 

Bedford,  Ind. —  (Official) — Bids  will  be  received  until  1  p.m., 
Aug.  28,  by  the  Board  of  Commissioners  of  Lawrence  County 
for  the  construction  of  four  county  bridges.  Ezra  W.  Ed- 
wards Is  County  Audr. 

Crawfordsville,  Ind. — The  Board  •  of  Commissioners  of 
Montgomerv  County  has  appropriated  $4000  for  rebuilding 
Remley    Bridge   over   Offield    Creek. 

Richmond,  Ind. — Bids  will  he  received  until  11  a.m.,  Aug.  21, 
by  L.  S.  Bowman,  Audr.  of  Wayne  County,  for  the  construc- 
tion of  the  Spruce  St.  Bridge  over  Paddy's  Run  in  the  town 
of  Centerville;  a  concrete  culvert  about  one  mile  south  of 
Centerville;  the  North  12th  St.  Bridge  over  the  White  Water 
River  In  the  city  of  Richmond,  and  repairing  the  Short  Creek 
Bridge  on  the  Richmond  and  Liberty  Pike  in  Wayne  Township. 

Detroit,  Mich. — Bids  will  be  received  until  Sept.  1  by  the 
Department  of  Public  Works  for  repairing  the  Belle  Isle 
Bridge  at  a  cost  not  to  exceed  $100,000.  George  H.  Fenkell 
is  Comr.  of  Pub.  Wks.     Noted  June  17  and  July  22. 

+Dixon,  III. —  (Official) — The  Superintendent  of  Highways 
of  Lee  County  has  awarded  the  contract  for  reflooring  the 
Grand  Detour  Bridge  between  Lee  and  Ogle  Counties  to  the 
FREEPORT  BRIDGE  CO..  Freeport.  at  $7778.  Other  bidders 
were:  North  Steel  &  Concrete  Co.,  Freeport.  $8386;  Mefflev  & 
Son,  Galena,  $9010;  Wellingford  Co..  Prophetstown,  $8962;  Bil- 
more  Co..  Ashton.  $8834;  Winamac  Construction  Co.,  Winamac. 
Ind..  $77r,9;  E.  B.  Llovd,  Dixon,  $7580;  McAlpine  Co.,  Dixon. 
$S37S;  Cox  &  Johnson,  Dixon,  $7995.     Noted  Aug.  5. 

+Andnhan,  loiva — (Official) — The  Board  of  Supervisors  of 
Audubon  County  has  awarded  the  contract  for  the  construc- 
tion of  five  concrete  culverts  and  two  bulkheads  to  the 
JENSEN  CONSTRUCTION  CO.,  Kimballton,  Iowa,  at  $4013. 
Other  bidders  were;  Lang  Construction  Co.,  $4225:  Kimball- 
ton Construction  Co.,  $4250.  C.  D.  Forsbeck  is  County  Engr. 
Noted  Aug.   5. 

Des  Moines,  lon-a — Plans  are  being  prepared  by  John  W. 
Budd.  Countv  Engr.  of  Polk  County,  for  the  construction  of 
aliout  20  bridges  and  culverts  to  cost  from  $500  to  $1000  each. 
Bids  will  soon  be  asked.     F.  J.  Alber  is  Count.v  Audr. 

Gntlirie  Center.  Iowa — (Official) — Bids  will  be  received  un- 
til 1  p.m..  Aug.  24,  by  the  Auditor  of  Guthrie  County  for  the 
construction   of  three    county  bridges. 

Austin.  Minn. — Bids  will  be  received  until  4  p.m.,  Sept.  10. 
by  the  Commissioners  of  Mower  County  for  the  construction 
of  19  bridges.     O.  J.  Simmons  is  County  Audr. 


Kllinwoud,  Knn. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  C.  P.  Younkin,  Clk.  of  Barton  County,  Great 
Bend,  for  the  construction  of  a  reinforced-concrete  bridge 
across  the  Arkansas  River  between  Lakin  and  Comanche 
Townships,  al)OUt  one  mile  south  of  Ellinwood.  The  bridge 
will  be  about  400  ft.  long  with  a  24-ft.  roadway.  Noted 
July  22. 

PIlHwurth.  Kan.— Bids  will  be  received  until  Sept.  18  by  the 
Commlssioni  IS  of  Ellsworth  County  for  the  construction  of  a 
280-ft.  reinforced-concrete  bridge,  for  repairing  a  250-ft.  steel 
bridge,  and  for  building  eight  miles  of  roads  and  culverts  in 
Garli.ld  and  Empire  Townships.  A.  J.  KUngenschmldt  Is 
County  Clk.     G.   R.   Wolf  is  County  Engr. 

+  Wiehlta.  Knn. —  (Official)— The  Commissioners  of  Sedg- 
wick Count.v  have  awarded  the  contract  for  a  reinforced- 
concrete  bridge  over  the  drainage  canal  on  21st  St.  to  the 
GLOBE  CONSTRUCTION  CO.,  Wichita,  at  $3797.  Other  bid- 
ders were;  Canton  Bridge  Co.,  $4155;  Missouri  Valley  Bridge 
&  Iron  Co.,  $3823.  .\n  appropriation  of  $4000  is  available 
for   the   work.      H.   B.    Barrett   Is   County   Clk.      Noted    July'  29. 

+Ft.  Yates,  N.  D. — (Official) — The  Commissioners  of  Sioux 
County  have  awarded  the  contract  for  the  construction  of 
two  steel  bridges  to  the  D.  I>.  BIDWELL  CO.,  Hazelton,  N.  D., 
at  $3960.  Other  bidders  were:  M.  A.  Adams  &  Co.,  $4196; 
Linton  Bridge  Construction  Co.,  $4260;  Fargo  Bridge  &  Iron 
Co.,  $4085;  Iowa  Bridge  Co.,  $3996.     Noted  July  22. 

Chllllcothe,  Mo. — It  is  reported  that  the  Livingston  County 
Court  will  soon  ask  bids  for  replacing  bridges  destroyed  by 
the  recent   floods.      The  estimated   cost   is   $75,000. 

Llano,  Te-x. — It  is  reported  that  the  Commissioners  Court 
of  Llano  County  has  ordered  plans  prepared  for  a  new  bridge 
over  the   Colorado   River.      James   T.   Powers,   Dallas,    Is    Engr. 

Lawtou,  Okln. — The  Board  of  Commissioners  of  Comanche 
County  has  appropriated  $15,000  for  the  construction  of  a 
numl)er  of  small  concrete  and  steel  bridges.  S.  A.  Jovner  is 
Engr. 

+Tucnnicari,  AT.  M. — James  A.  French,  State  Engr.,  Santa  Ff, 
has  awarded  the  contract  for  the  construction  of  five  bridges 
in  Quay  Countv  to  the  MISSOURI  VALLEY  BRIDGE  &  IRr)N 
CO..  Kansas  City,   Mo.,  at  $10,710. 

^Valla  Walla.  Wash (Official) — Bids  will  be  received  until 

2  p.m..  Sept.  10,  by  the  Commissioners  of  Walla  W^alla  County 
for  the  construction  of  the  Swegle  Bridge.  It  will  consist  of 
a  102-ft.  steel  span  or  two  50-ft.  reinforced-concrete  arches. 
G.  C.  Cookerly  is  County  Engr.     Noted  Aug.  5. 

+Baird,  Calif — (Official) — The  State  Highway  Commission, 
Sacramento,  has  awarded  the  contract  for  a  395-ft.  reinforced- 
concrete  bridge  across  the  Pit  River  to  the  ROSS  CONSTRUC- 
TIO.N  CO.,  Sacramento,  at   $28,235.      Noted  .A.ug.    5. 

Beriseley,  Calif — (Official) — The  lowest  bid  received  by  the 
City  Council  on  Aug.  3  for  the  construction  of  a  concrete 
bridge  across  Codornices  Creek  on  Walnut  St.  was  that  of  D. 
ilcDonald,  Livermore.  Calif.,  at  $5675.     Noted  July  22. 

+Bradley.  Calif. — The  Board  of  Supervisors  of  Monterey 
County,  Salinas,  has  awarded  the  contract  for  a  reinforced- 
concrete  bridge  across  the  Salinas  River  at  Bradley  to  W.  L. 
GILLHAM   &   SON,  at   $14,400. 

+Burlinganie.  Calif. — The  City  Trustees  have  awarded  a 
contract  tor  the  construction  of  10  bridges  to  CHRIS  LARSEN, 
Easton,   Calif.,  at   $20,575. 

El  Monte,  Calif. — The  lowest  bid  received  bv  the  Super- 
visors of  Los  Angeles  County,  Los  Angeles,  for  Ihe  construc- 
tion of  a  steel  bridge  over  the  San  Gabriel  River  near 
El  Jlonte  was  that  of  Mesmer  &  Rice,  Marsh-Strong  Bldg., 
Los  Angeles,  at  $93,000.     Noted  July  29. 

Pairtield.  Calif It  Is  reported  that  the  Board  of  Super- 
visors of  Solano  County  will  receive  bids  In  September  for  the 
construction  of  three  bridges,  one  over  Pleasant  Valley  Creek 
in  Bacaville  Township,  and  two  over  Green  Valley  Creek,  one 
near  Cordelia    and   the  other  near  Nightingale   Ranch. 

+Martinez,  Calif. — The  City  Trustees  have  awarded  the 
contract  for  the  construction  of  two  bridges  across  Alhambra 
Creek  to  MAGEE  &  LAYAS,  San  Francisco,  at  $18,000. 

Red  Bluff,  Calif. —  (Official) — Bids  were  opened  Aug.  2  by 
the  Board  of  Supervisors  of  Tehama  County  for  the  con- 
struction of  three  bridges.  The  lowest  bids  were:  Ross  Con- 
struction Co.,  Sacramento,  at  $109,000  for  the  Sand  Slough 
Bridge;  McLeran  &  Peterson  at  $14,000  and  $17,000  respec- 
tivelv  for  the  Samson  Slough  and  Pavnes  Creek  Slough 
Bridges.      H.    S.    Kuhn    is   County  Clk.      Noted   July   22. 

A'entura,  Calif. — Bids  will  be  received  until  Aug.  25  by  the 
Board  of  Supervisoi'S  of  ^'entura  Count>'  for  constructing  the 
south  abutment  and  approach  to  the  Satlcoy  Bridge.  Saticoy. 
and  for  the  construction  of  the  Conejo  Bridge  near  Camarillo, 
to  consist  of  eight  30-ft.  spans.  J.  R.  McCloskey  is  Countv 
Clk. 

Ventura.    Calif. — It    is    reported    that    plans  are    being    pre- 

nared    b.v    the   Count.v    Surveyor    for    replacing  12    bridges    and 

culverts  destroyed   bv   the   floods  of  last   year.  The  estimated 

total    cost    is    $45,000. 

-A^China — (Official) — Bids  will  be  received  until  10  a.m., 
Sept.  25,  bv  Robert  W.  Hunt  &  Co..  Consult.  Engr.,  Mononga- 
hela  Bank  Bldg..  Pittsburgh.  Penn.,  for  supplying  about  845 
tons  of  steel  bridges  for  the  Hankow-Ichang  Section  of  the 
Chinese  Hankow-Szechuan   Government   Ry. 

■WATER  SUPPLY — IRRIGATIOX 

Janiestonn,  N.  Y. —  (Official) — Plans  are  being  prepared  b.v 
Chapman  &  Graham,  Gokey  Bldg..  Jamestown,  for  the  con- 
struction of  a  32.500-gal.  covered  concrete  reservoir,  pumping 
station  and  pipe  line  for  the  .\tlas  Marvel  &  Level  Furniture 
Companies  of  Jamestown. 

■*»w  York,  X.  Y. —  (Official) — Bids  were  received  Aug.  If 
by  the  Board  of  Water  Supply  for  making  six  borings  at  the 
Hudson  siphon  of  the  Catskill  aqueduct  in  Fishklll  as  follo%vs: 
E.  J.  Longeer  Co.,   $13,445:  Harper  Machine  Co.,   $12,163;  SuUi- 
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van  Machine  Co.,  $12,145;  Pennsylvania  Drilling  Co.,  .$13,343; 
W.  G.  Stearns,  $22,078;  S.  A.  Knowles,  $14,702;  Spraeue  & 
Henry,   $13,041.   and  Giles   Clark.    $16,454.      Noted  July    22. 

New  York,  Jf.  Y. —  (Official) — Bids  will  be  received  until  11 
a.m..  Aug.  31,  by  the  Board  ot  Water  Supply,  Municipal  Bldg., 
for  furnishing  and  erecting  water-pipe  equipment  for  oper- 
ating valves  in  the  shafts  of  the  city  tunnel  of  the  Catsltill 
Aqueduct. 

♦New  Y'ork,  IV.  Y. — (Borough  of  Brooklyn) — (Official) — The 
contract  has  been  awarded  to  the  JOHN  H.  HEARN  CON- 
STRUCTION CO.,  63  West  46th  St.,  New  York,  at  $20,000,  for 
constructing  the  New  Utrecht  pumping  station  at  14th  St., 
Borough  of  Brooltlyn.     Noted  July   1. 

Endt  Ornnee,  N.  J. —  (Official) — Bonds  for  $125,000  have 
been  sold,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  distributing  system.  Lincoln  E.  Rowley  is 
City    Clk.      Noted    July    22. 

GJouceNter  City,  IV.  J. — -Bids  will  be  received  until  Aug.  20 
by  the  city  for  furnishing  and  installing  equipment  for  the 
water-works  and  driving  a  deep  well.  A.  Blatchley,  Drexel 
Bldg.,  Philadelphia,  Penn.,  is  Engr.  and  J.  F.  Lenny  is  City  Clk. 

Pltmnn,  N.  J. — The  Board  of  Public  Utility  Commissioners 
has  ordered  the  Pitman  Water  Supply  Co.  to  install  fire 
hydrants  in  the  borough. 

+E:n.«<nn.  Penn. — The  contract  has  been  awarded  by  the 
South  Easton  Water  Co.  to  the  R.  T.  &  C.  D.  STEWART  CO., 
Easton.  for  constructing  about  a  mile  of  water  mains  from 
23rd  St.  to  the  Eilden  tract  in  Palmer  Township. 

JohnMtann,  Penn. — The  Johnstown  Water  Co.  plans  to  build 
an    S00,0O0.000-gal.    reservoir   on   Laurel    Run. 

.Vnnnpiilis,  Md. — The  Annapolis  Water  Co.  has  decided  to 
install  a  liquid  chlorine  plant.     Noted  May  20. 

Bloomington,  Md. — The  Piermont  Water-Works  Co.  plans 
to   install   a   liquid  chlorine   plant. 

Silver  Spring.  Mil. — The  installation  of  a  water  system  is 
under  consideration  by  the  Commissioners  of  Montgomery 
County. 

Orange,  Va. — An  election  will  be  held  Aug.  31  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  improvement  of  the  water  system. 

South  Boston,  Va, —  (Official) — Bonds  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the 
installation  of  a  water  system.  As  soon  as  the  bonds  are  sold, 
the  work  will  be  advertised.  W.  L.  Penick  is  Mayor.  Noted 
Feb.  11  and  Aug.  5. 

Apex,  N.  C. — A  franchise  has  been  granted  to  the  Municipal 
Service  Corporation  to  construct  and  operate  water,  sewer 
and   electric-light   systems. 

Lumherton,  N.  ('. — The  improvement  of  the  water  system 
and  electric-light  plant  is  contemplated  by  A.  E.  White,  Mayor. 
The  estimated  cost  is  $25,000.  Gilbert  C.  White.  Charlotte,  is 
Consult.    Engr.      Noted   Dec.    3,    1914. 

Kaefitrd,  N.  C. — The  citizens  voted  in  favor  of  issuing  bonds 
for  $30,000,  the  proceeds  of  which  will  be  used  for  the  con- 
struction   of   water   and    sewer   systems. 

Salisbury,  IV.  C, — Bonds  for  $125,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  pumping  plant  on  the  Tardkin  River.  Noted  May  6 
and  July   15. 

.\tiantn,  Ga. — An  election  will  be  held  Sept.  30  to  vote  on 
the  question  of  issuing  $750,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  improvement  of  the  water  system. 
R.   M.   Clayton   is  Chn.   of  Construction.      Noted   Aug.    5. 

Boston.  Ga. — Plans  are  being  prepared  by  W.  Hopson 
Goobloe,  Macon,  for  the  extension  of  the  water  system.  The 
estimated  cost   is   $25,000.     Noted  July   29. 

Salrmo.  Pla, — According  to  press  reports  a  company  vi^ill 
be  incorporated  with  $200,000  capital  by  B.  W.  Mulford  and 
others  and  will  construct  a  water  system  and  electric-light 
system. 

Gretna,  La. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  water  system.  Plans  have  been  prepared  by  Frank 
T  Pavne,  Citv  Engr.  The  estimated  cost  is  $45,000.  Noted 
July    15    and    22. 

Soutli  Fulton,  Tenn. —  (Fulton  post  office) — An  election  will 
be  held  Sept.  4  to  vote  on  the  question  of  issuing  $5000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of  a  water   system. 

+Shelhyville,  Ky. — The  contract  has  been  awarded  to  the 
CONTINENTAL  JEAA'EL  FILTRATION  CO..  New  York,  N.  Y.. 
at  $15,000.  bv  the  Kentucky  Utilization  Co.  for  the  installation 
of  a  filtration  plant.     Noted  Apr.  29. 

.Attira,  Ohio — Bids  will  be  received  the  latter  part  of  Sep- 
tember for  the  construction  of  a  filtration  plant.  The  esti- 
mated cost  is  $9000.  John  Schoppler  is  City  Clk.  Noted 
July    22. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  Aug.  20, 
bv  A.  R.  Callow.  Comr.  of  Pur.  and  Supplies,  for  making 
borings  at  the  site  of  the  proposed  Kirkland  filter  plant  and 
for   excavating   test    pits. 

EaHt  View,  Ohio — (Warrensville  post  ofl^ce)  —  (Official) — ■ 
Rids  will  be  received  until  noon.  Aug.  30.  by  Charles  E. 
Burger.  Clk.,  for  constructing  a  6-in.  water  main  in  .Mien 
and  Elm  St.  The  Pease  Engineering  Co.,  Marshall  Rldg.. 
Cleveland,    is  Engr.     Noted   July   29. 

Kines  Mills,  Ohio — The  Peters  Arms  Co.  will  install  a  cold 
water  system  at  its  plant.  About  4500  ft.  of  pipe  will  be 
required. 

Mlililletown,  Ohio — The  citizens  voted  in  favor  of  issuing 
bonds  for  $120,000,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  water  system. 

Wrillneton,  Ohio — The  low  bidder  for  constructing  a  water 
system  was  Oangla  &.  Shannon,  Akron,  at  $35,615.  The  Ken- 
nicott  Co..  134  South  La  Salle  St..  Chicago.  111.,  was  low  bidder 
at   $5000  for  filter  equipment.     Noted   July   15. 

Indianapolis,  Ind. — The  Board  of  Public  Works  has  author- 
ized the  laying  of  water  mains  in  portions  of  Beechwood  Ave., 
Ohio  and  (jale  St.  and  in  Hemlock  Ave. 


New  Albany,  Ind. — Bids  will  soon  be  received  by  the  New 
Albany  Water  Works  Co.  for  the  construction  of  a  filtration 
plant. 

Chicaeo,  III. — Bids  will  be  received  until  Aug.  20  by  W.  R. 
Moorhouse,  Comr.  of  Pub.  Wks,,  for  constructing  a  chlorinat- 
ing plant  at  the  22nd  St.  pumping  station. 

IVIonticello,  III. —  (Official) — Bids  will  be  received  until  7 
p.m.,  Sept.  7,  by  the  City  Clerk,  for  furnishing  and  installing 
a  deep  well   pump  and   service  pumps. 

St.  Charles.  III. — Bids  will  be  received  about  Sept.  1  by  the 
Local  Improvement  Board  for  making  extensions  to  the 
water  system.  About  three  miles  of  water  mains  will  be 
laid.     John   W.  Wilson,    Haines  Blk.,   St.   Charles,    is   Engr. 

Spartn.  111. — Bids  will  be  received  until  Aug.  24  by  J.  F. 
Swain,  City  Clk.,  for  constructing  a  water  system.  Noted 
June    3. 

JelTerson,  Wis — (Ofl^cial) — Bids  will  be  received  until  2:30 
p.m.,  Aug.  30,  by  the  Water  &  Light  Department,  for  the  con- 
struction of  two  steel  fainter  gates,  each  16x6 1/2  ft.  with  gate 
hoists  and  three  concrete  piers.  C.  B.  Stewart,  Madison,  is 
Consult.    Engr. 

Kewaunee,  "Wis. — Plans  have  been  prepared  for  the  con- 
struction of  a  new  water  system.  Bonds  for  $30,000  have  been 
voted   for   the   construction   of  the   water   system. 

Manitowoc,  Wis. — The  city  plans  to  install  two  pumps  at 
the  water-works.     Arthur  Reichert  is  City  (ilk. 

Milwaukee.  Wis. — The  Council  contemplates  spending  $7500 
to  make  an  investigation  including  test  borings  of  feasibility 
of   extending   the    Linwood   Ave.    intake   water   tunnel    2500   ft. 

.\readia.  Iowa — Bonds  for  $7500  have  been  voted  by  the 
citizens.  The  proceeds  will  be  used  for  the  construction  of 
a  water  system. 

Charlton.  Iowa — (Official) — Bids  will  be  received  until 
2  p.m.,  Aug.  -24,  by  W.  H.  Householder.  City  (ilk.,  for  con- 
structing an  earth  dam  of  about  55,000  cu.yd.  of  embankment, 
pump  house,  gravity  filter  plant,  pumps,  motors,  engines  and 
12,S0O  ft.  of  10-in.  force  main.  M.  G.  Hall,  Centerville,  is  Engr. 
Noted  July    1   and   Aug.   5. 

'+Denison,  Iowa — (Official) — Bids  were  received  Aug.  12 
for  drilling  a  well  as  follows:  W.  H.  GRAY  &  BRO..  Chicago. 
111.,  at  $6000  (awarded  contract)  :  R.  P.  Shirkliff,  Robinson. 
111..  $6450;  S.  B.  Geiger,  Chicago,  111.,  $6800;  W.  H.  Cater  Con- 
tracting Co..  Chicago.  111..  $6900;  C.  P.  Brandt  Co.,  Indianapolis, 
Ind.,  $8300.  and  Cambridge  Drilling  Co.,  Cambridge,  111.,  $8500. 
Noted  July  15  and  29. 

+Riverside,  lo^va — The  contract  for  the  laying  of  w^ater 
mains  was  awarded  to  BASH  &  JONES,  Joplin,'  Mo„  at  $8474. 
Other  bidders  were:  Alamo  Engine  &  Supply  Co..  Omaha,  Neb., 
$8778;  Public  Service  Construction  Co.,  Omaha,  Neb.,  $9339; 
the  Bickel  Co..  Kansas  Citv.  Mo.,  $9021;  Ludlow  Valve  Co., 
Chicago,  111.,  $9085;  Theodore  Becker.  Geneseo,  111..  $9988;  C. 
W.  Rol.Tud  &  Co.,  Des  Moines,  $9362.  The  contract  for  the 
construction  of  <an  elevated  tank  was  awarded  to  the  DES 
MOINES  BRIDGE  &  IRON  CO.,  Des  Moines,  at  $12,351.  The 
Chicago  Bridge  &  Iron  Co.,  Chicago,  111.,  at  $13,200,  was  the 
only   otlier  bidder.      Noted  July   22. 

Shelby,  Iowa — Plans  are  being  prepared  by  J.  H.  Mayne, 
Council  Bluffs,  for  the  construction  of  a  water  system. 

Traer,  Iowa — A  special  election  w^ill  be  held  to  vote  on  the 
question  of  issuing  $6000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  enlargement  of  the  "water  system.  Noted 
May  27. 

+Duluth,  Minn. — The  contract  has  been  awarded  to  SIMON 
JOHNSON,  at  $6012,  by  the  City  Council,  for  laying  water  and 
gas  mains  in  Minnesota  Ave. 

Luverne,  Minn, —  (Official) — Bids  will  be  received  until  Aug. 
24  by  S.  C.  Rea,  City  Recdr.,  for  constructing  a  reinforced- 
concrete  reservoir. 

Oswego,  Kan. — The  citizens  contemplate  issuing  bonds,  the 
proceeds  of  which  will  be  used  for  the  extension  and  improve- 
ment of  the  water  system. 

Millifrnn,  Neb.^-Bids  will  be  received  until  10  a.m.,  Aug.  24, 
bv  the  Citv  Clerk  for  constructing  a  water  system.  The  esti- 
mated cost  is  $9800.  The  Martz  Engineering  Co.,  Lincoln,  is 
Engr.     Noted  June  10. 

Pleasnnton,  Neh. — Bonds  for  $9000  have  been  voted.  The 
proceeds  will  be  used  for  the  construction  of  a  water  system. 
E.  H.  Morey,  Kearney  City,  is  Engr. 

Missoula,  Mont. —  (Official) — The  citizens,  at  a  recent  elec- 
tion, voted  against  the  question  of  issuing  bonds,  the  proceeds 
of  which  was  to  have  been  used  for  the  construction  of  a 
water  system.     Noted  July  1. 

Eldorado  Sprlnes.  Mo. — .-Vn  election  will  be  held  Aug.  24 
to  vote  on  the  question  of  issuing  $15,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  extension  of  the  water 
system.     O.  B.  Siders  is  City  Clk. 

Plattsburg.   Mo — Plans   are   being   prepared   by  E.    B.    Mm- 
rav,    920    Walnut    St.,    Kansas   City,    for     " 
water  '  ■        •     -  .       ,    . 

\dfcadplphia.  Ark. — A  filter  will  be  constructed  on  Ouachita 
River  bv  the  Arkansas  Light  &  Power  Co.  The  estimated 
cost  is  $75,000.     Noted  Oct.  1. 

Sparkman,    .Ark The    construction    of    a    water    system    is 

under  consideration. 

YValnut  RidBe,  ,\rk. — The  citv  plans  to  construct  a  water 
svstem.  the  estimated  cost  of  which  is  $40,000.  W.  E.  Beloate 
is  C?omr.      Noted   June   3. 

Mineral  Wells,  Tex. — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  bonds  for  $74,000.  The  pro- 
ceeds was  to  have  been  used  for  the  purchase  of  Lake  Pinto 
and  for  the  construction   of  a  water  system.     Noted  July  8. 

Hill  City,  Idaho — A  water  system  will  be  installed  by  H. 
Scruggs,  Hill  City,  according  to  press  reports. 

Hollister.  Idaho — A  water  system  will  be  installed  by  the 
Townsite   Co.     R.   E.    Shepherd   is   interested. 
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Pociitrllo,  Idaho — An  rloction  will  be  held  to  vote  on  the 
(Hifstion  of  issuiiis  $400,000  in  bonds,  the  proceeds  of  which 
will  be  used  lor  thf  construction  of  a  municipal  water  system. 

St.  Marled,  Idiihii — (otllcial) — Bids  will  be  received  until 
noon.  Auk.  23.  li.v  Chariis  R.  Scl\ulto.  City  Clk..  for  layini^ 
and  relaying  wood  and  stiel  water  mains  and  constructing  a 
small  concrete  dam.  A.  U.  Jaqueth  is  Engr.  The  estimated 
cost   is  $37,000.      Noted  July  22  and  AuK.   5. 

BiuKhain  Cnnjon,  Vtali — (Official) — Bonds  for  $17,000  have 
been  sold.  The  proi'eeds  will  lie  used  for  the  improvenu  nt  of 
the  water  system.     F.   \V.  tjuinn   is  Town  Clii.      Noted  July   29. 

Aberdeen,  Wanh. — Bonds  for  $r>nn.000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system.      Noted  Aug.   5. 

Bremerton.  AVnxh. — Bonds  for  $40,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  im- 
provement of  the  water  system. 

Hillyard,  Wash. — Plans  will  be  prepared  by  Sawyer  Bros., 
White  Bldg.,  Seattle,  for  the  construction  of  a  reservoir.  The 
estimated  cost  is  $8000.     Noted  Aug.   12. 

+l'ateros,  WaNh. — The  contract  has  been  awarded  to  A.  E. 
W'IDI..A.ND.  Pnteros.  at  $7196,  for  the  construction  of  a  water 
system.     Noted  July  22. 

.  .  I'ltrtland,  Ore. — The  City  Commission  has  granted  authority 
to  Commissioner  Daly,  Dept.  of  Pub.  Utilities,  to  make  a  pre- 
liminary investigation  for  supplying  the  suburban  part  of 
St.  John,  recently  annexed  to  Portland,  with  water. 

Portland.  Ore. — D.  D.  Clark.  Water  Engr.,  is  making  sur- 
veys for  the  construction  of  a  pumping  station,  reservoirs 
and   laying  mains   in   Linnton   addition. 

+^Ve»t  Lynn,  Ore. — The  contract  has  been  awarded  to  the 
OREGON  ENGINEERING  &  CONSTRUCTION  CO.,  Oregon 
City,  at  $65,000.  for  constructing  a  distributing  system.  Noted 
July   8. 

I,os  .Vneeles,  Calif. — The  State  Water  Commission  has  been 
petitioned  by  the  city  to  allow  12  years  for  the  completion 
of  the  water-supply  project.  E.  P.  Scattergood  is  Engr.-in- 
Charge. 

Chatham,  X.  B. — A  reservoir  will  be  constructed  at  an  esti- 
mated   cost    of    $20,000.      A.   N.    McKay   is   Engr. 

BeaueevUIe.  Que. — Bids  will  soon  be  received  by  the  Town 
Council  tor  the  construction  of  water,  drainage  and  electric- 
light  systems.  F.  Mignault,  Sherbrooke,  is  Engr.  Noted 
June  17. 

SE\%'ERS 

Rochester,  N.  H. — P'-ls  will  be  received  until  Aug.  31  by 
the  Water  and  Sewer  Committee  for  the  construction  of  ap- 
proximately SlOO  ft.  of  S-  to  12-in.  pipe  sewers.  F.  Hussey 
is  Clk.  of  the  Water  and   Sewer  Com. 

4'Boston.  illass. —  (Official) — Bids  were  received  Dec.  23  by 
the  Department  of  Public  Works  for  the  construction  of  the 
Faneuil  Vallev  Brook  Conduit  in  Faneuil  and  Oakland  St. 
from  H.  P.  SPIN.A.CH.  at  $16,584  (awarded  contract):  A.  Cefalo, 
$16,661:  J.  Landis.  $17,193:  McCarthy  &  Walsh.  $17,297:  M. 
De  Sisto.  $17,390;  James  J.  Conway.  $17,391:  West  Roxburv 
Trap  Rock  Co..  $17,567:  M.  H.  Kelley.  $17,962:  J.  DriscoU  Son. 
$17,978;  Merrimack  Construction  Co..  $18,149;  A.  Barufaldi. 
$18,445;  AVilliam  L.  Dolan.  $18,979;  J,  McCourt  Co.,  $22,539; 
Engineer's  estimate,    $18,928.      Noted   Dec.    17. 

+Plttsneld,  Mass. — The  contract  for  the  construction  of  17 
new  filter  beds  at  the  sewage-dispos.al  plant  has  been  awarded 
to  R.  W.  EMERSON,  Pittsfleld.  at  $21,544.     Noted  July  29. 

♦\Voon»ooket,  R.  I. —  (Official) — Bids  will  be  received  until 
4:45  p.m..  Aug.  24,  by  the  Board  of  Sewer  Commissioners  for 
the  construction  of  approximately  4400  ft.  of  8-in.  and  500  ft. 
of  15-in.  sanitary  sewers  and  appurtenances.  Prank  H.  Mills 
is  City   Engr. 

Broekport,  !V.  Y. — Bids  will  be  received  until  Aug.  25  by  F. 
E.  Reynolds,  Village  Clk.,  for  the  construction  of  a  se'wage- 
disposal   plant.     The   estimated   cost   is   $25,000.      Noted   June   3. 

Bnffalo.  Kf.  Y. — The  City  Council  will  construct  sewers  in 
Texas  and  Babcock  St. 

-A^Bnffalo,  ]V.  Y. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  Aug.  25,  by  the  State  Hospital  Commission.  Albany,  for 
the  renewal  of  sewer  lines  at  the  Buffalo  State  Hospital. 
E.  S.  Elwood  is  Secy.  State  Hospital  Comn. 

+>'ew  York,  N.  Y. —  (Borough  of  Bronx)  — (Official) — The 
:"ontract  for  the  construction  of  sewers  and  appurtenances  in 
Randall.  Metcalf  and  Bronx  River  Ave.  has  been  awarded  to 
RODGERS  &  HAGGERTT.     Noted  July  22. 

IVew  York,  fi.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  11  a.m.,  Aug.  25,  by  L.  H.  Pounds,  Bor- 
ough Pres..  for  the  construction  of  sewers  in  Clara,  54th,  East 
26th  St.,  Kenmore   PI.,  Dumont  and   Rochester  Ave. 

♦New  York,  Bf.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
The  contract  for  the  relocation  and  reconstruction  of  sewers  in 
Rector  St.  has  been  awarded  to  the  I^AWRENCE  CONTRACT- 
ING CO.,  2409  Walton  Ave.,  New  York,  at  $11,886.     Noted  Aug. 

New  York.  IV.  Y. —  (Borough  of  Manhattan)  —  (Official)^ 
Bids  were  received  Aug.  16  by  Marcus  M.  Marks,  Borough 
Pres.,  for  the  construction  of  sewers  in  Ellwood  St.  and  Sher- 
man Ave.,  from:  Di  Menna  &  De  Paola,  $6269;  C.  E.  Farrell  Co, 
$5005:  Knisht  &  Di  Micca.  $5812;  Lawrence  Contracting  Co., 
$5452;  J.  J.  Haiduvan.  $5706;  Carafagno  &  Dragonetti,  $5187: 
Casperino  &  De  Blasio.  $6068;  Briggs  .fe  McLaughlin.  $5348: 
Patrick  Reillv.  $5717;  Joseph  L.  Brennan.  $5964:  Di  Menn.T  & 
De  Blassia,  $5005;  Melrose  Construction  Co.,  $5297:  W.  F  El- 
ray,  1640  Maconds  Rd.,  New  York.   $3512.     Noted  Aug.   12. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  until  noon,  Aug.  24,  by  Calvin  D.  Van  Name, 
Borough  Pres.,  for  the  reconstruction   of  sewers  in   Taylor  St. 

*0»weBO,  N.  Y. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Aug.  20.  by  the  Department  of  Public  Works  for  sewer 
construction.      Charles  'W'.  Linsley  is  Comr.   of  Pub.  Wks. 

♦YorktowTi  Heiic:hts,  IV.  Y. —  (Official) — Bids  will  be  received 
until  2:30  p.m.,  Aug.  31,  by  William  B.  Osgood  Field,  Pres.  of 
Bd.   of  Mgrs.,   New  York   State  Training  School   for  Boys,   for 


the  construction  of  sewers  and  a  sewage-disposal  plant  at  the 
New  York  State  Training  School  for  Boys. 

Jentey  City,  N.  J. — Bids  will  be  received  until  11  a.m.,  Aug 
26  by  tlie  city  for  constructing  sewers  in  Jackson  Ave.  from 
Woodlawn  Ave.  and  Warner  St.     M.   I.  Fagen  Is  City  Clk. 

Newark,  N.  J. — Bids  will  be  received  until  3:30  p.m.,  Aug. 
26,  by  the  Board  of  Street  and  Water  Commissioners  for  the 
construction  of  Section  No.  1  of  the  Meadowbrook  Outlet 
Sewer.     M.    R.    Sherrerd    Is    Engr. 

South  Orange,  IV.  J. — Bids  will  be  received  until  8  p  m.. 
Sept.  7,  by  tlie  Township  Commute  for  the  construction  of 
sanitary  sewers  In   Millburn  Ave.     Edmund  U.   Halsey  Is  Engr. 

+Krie.  I'eiin. — Tlie  contract  for  the  construction  of  sowers 
i^^l^^''  ■""'  'I'll'"'  St.  has  been  awarded  to  the  CENTRAL  OHIO 
CONSTIU'('Tl(i.\  CO.,  at  $4503. 

I.ehanoii,  I'enu — Bids  will  be  received  until  5  p.m.,  Aug. 
25,  by  T.  R.  Crowell,  City  Engr.,  for  the  construction  of  a 
sewage-disposal  plant  with  a  capacity  of  900,000  gal.  Noted 
July  29. 

IT  S«-ller8vllle,  Penn. — Bids  will  be  received  until  Aug.  30  by 
H.  J  Zane,  Borough  Secy.,  for  the  construction  of  approxi- 
mately 22,640  ft.  of  S-,  10-  and  12-in.  sewers.  Bascom  &  Sieger, 
Room  505,  Allcntown  National  Bank  Bldg.,  Allentown,  Is  Engr. 

\Ve»t  Chexter,  Penn — Bids  will  be  received  until  Aug.  24 
by  the  city  for  the  construction  of  a  sewage-disposal  plant 
and  1500  ft.  c.-i.  force  mains.  Remington  &  Vosburg',  Cam- 
den, N.   J.,   is  Consult.   Engr.      Noted   July   29. 

Roekrllle,  !»Id. — Plans  are  being  prepared  for  the  construc- 
tion of  a.  sewer  system  and  a  sewage-disposal  plant  in  the 
Little  Falls  Branch  District.  The  estimated  cost  is  $125,000. 
Noted  July  8. 

Silver  Springs,  Md — (Official)— The  State  Board  of  Health 
has  instructed  the  County  Commissioners  of  Montgomery 
County  to  install  sewer  and  water  systems. 

Towson,  Md. — The  city  contemplates  the  construction  of  a 
sewer  system  and  a  sewage-disposal  plant.  The  estimated  cost 
IS   $40,000. 

Harrisonburg,  Va. —  (Official) — An  Imhoff  sewage-disposal 
plant  and  filter  beds  will  be  constructed  bv  the  city  forces. 
The  estimated  cost  is  $6000.  J.  H.  Downing  is  Mayor.  Noted 
Aug.    5. 

Philippi,  W.  Va. — At  a  recent  election  the  citizens  voted 
to  issue  $20,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  sewers. 

Sall.sbury.  N.  C. — At  a  recent  election  the  citizens  voted 
to  issue  $20,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the   construction   of  sewers.      Noted  July   15. 

+*(ireenville,  S.  C — (Official) — The  contract  for  the  con- 
struction of  sanitary  severs  has  been  awarded  to  CASE  & 
COTHRAN.  Atlantii.  Gn. .  at  $11,006.  Other  bids  were:  Slat- 
tery  &  Henry.  Green-iils,  $12,607;  Sullivan,  Long  &  Hagertv, 
Bessemer,  Ala.,  $11,61  f.  Porter  &  Boyd.  Charlotte,  N.  C., 
$14,338;  B.  F.  Meeks  Coiif.truction  Co..  Atlanta,  Ga.,  $12,603: 
Dysard  Construction  Co.,  Atlanta,  Ga..  $11,206;  Smallwood 
Construction  Co.,  Chattanooga,  Tenn.,  $15,057;  J.  R.  Lawrence 
&   Son,  Greenville,   $ll,5':i'.     Ncted   Aug.   5. 

Dunedin,  Fla. — An  election  will  be  held  Sept.  14  to  vote 
on  the  question  of  issuing  $5500  in  bonds.  The  proceeds  will 
be  used  for  th3  construction  of  sanitary  sewers  and  a  sewage- 
disposal  plant.     AValter  Bull  is  Mayor.     Noted  Aug.  5. 

Miami,  Fla. — An  election  will  be  held  Sept.  21  to  vote  on 
the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  will  be  used  to  pay  the  city's  share  of  the  cost  of  con- 
structing   sanitary    sewers.      Noted   July    8. 

Ocala,  Fla. —  (Official) — Bids  will  be  received  until  Sept.  14 
by  J.  M.  Meffert,  Pres.  of  the  Council,  for  the  construction  of 
a  sewer  system  and  a  sewage-disposal  plant.  The  estimated 
cost    is    $100,000.     Noted   Aug.    12. 

Akron,  Ohio — Bids  will  be  received  until  noon,  Aug.  21. 
bv  C.  P.  Parker,  Dir.  of  Pub.  A\'ks.,  for  the  construction  of 
sewers  in  La  Croix,  Gertrude,  Abel  and  Thornton  St. 

Alliance,  Ohio — Bids  will  be  received  about  Sept.  10  by  the 
citv  for  the  construction  of  a  sewage-disposal  plant.  The 
est"imated  cost  is  $40,000.     W.  P.  Barnum  is  Mayor. 

Cincinnati,  Ohio — Bids  were  received  July  27  by  the  Direc- 
tor of  Public  Service  for  the  construction  of  sewers  in  (a) 
Pogue  Ave.,   (b)   Seegar  and  Waverly  Ave.,  from:  Runck  Bros. 

(a)  $5701;   M.   J.  McCarthy,    (a)    $6035;   Evan   Evans,    (a)    $6260, 

(b)  informal:  John  Ruebel,  (a)  $6731;  W^agner  &  Boehning, 
(a)  $7637,  (b)  $1744;  Welling  &  Franz,  (b)  $1614;  Cavanaugh 
&  Connelly,   (b)  $1842.     Noted  Aug.  22. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Aug.  26, 
bv  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction  of 
sewers   in   Knorr  Ave.   and   Pinckney   St.   and   right-of-way. 

+Cineinnnti,  Ohio — The  contract  for  the  construction  of 
sewers  in  South  Court  St.  has  been  awarded  to  THOMAS  P. 
STRACK.  at   $5623. 


+HaniiIton,  Ohio — Contracts  for  sewer  construction  have 
been  awarded  by  the  Board  of  Control  to  CH.\RLES  F.  SMITH 
CO..  Dayton,  at  $21,389,  for  constructing  sanitary  sewers  in 
District  No.  1  and  to  JOHN  L.  WALKER  CO..  Hamilton,  at 
$22,507,  for  constructing  sanitary  sewers   in   District   No.   2. 

Mansfield,  Ohio — At  a  recent  election  the  citizens  voted  to 
issue  $100,000  in  bonds,  the  proceeds  of  which  will  he  used  for 
the  construction   of  a   seiA'age-disposal   plant.     Noted  ^lay   6. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Aug.  31, 
bv  Charles  J.  Sanzenbacher,  Clk.  of  the  Bd.  of  Lucas  County 
C'onirs.,  for  the  sale  of  $20,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  local  Sanitary  Sewer  No.  20  in 
Lucas  County. 

Youngstown,  Ohio — Bids  will  be  received  until  noon,  Aug. 
23,  by  the  Director  of  Public  Service  for  the  construction  of 
sewers  in  Halvin,  Poplar  and  Hamburg  St.  H.  C.  Fox  is  City 
Clk. 

Lafayette,  Ind. —  (Official) — Bids  will  not  be  received  this 
year  for  the  construction  of  storm  and  sanitary  sewers.  H 
B.   Overesch.   Jr.,   is  City  Engr.     Noted   Aug.   5. 
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JLoKiiiiHport,  Inil. — Plans  are  being  prepared  by  the  City 
Engineer  for  the  construction  of  sewers  in  the  eastern  section 
of  the  city.     The  estimated  cost  is  $350,000. 

Munrif,  lull. —  I'lans  are  being  prepared  by  B.  P.  Deardorft, 
City  Engr.,  for  the  construction  of  a  sewer  system  in  the  Con- 
gerville  and  Industry  Sections.     The  estimated  cost  is  $50,000. 

+Fenton.  Mich. — The  contract  for  the  construction  of  a 
sanitary  sewer  system  has  been  awarded  to  WHALEY  & 
EDWARDS,   Milan,  at   $19,368. 

(irnnd  RniiidH,  Mich. — The  city  has  been  granted  an  exten- 
sion of  time,  by  the  Supreme  Court,  until  Jan.  3,  1916.  in  which 
to  stop  the  pollution  of  the  Grand  River  by  constructing  a 
sewage-disposal  plant.  Hoad  &  Decker  is  Engr.  Noted 
July  15. 

CliienKO,  III. — Bids  will  be  received  until  11  a.m..  Aug.  20, 
by  the  Board  of  Public  Works  for  the  construction  of  sewers 
in  various  streets. 

+GnU>.ibure,  III. — The  contract  for  the  construction  of  sew- 
ers in  North  West  and  various  other  streets  has  been  awarded 
to   D.   E.   KEELER   CO.,    Davenport,    at   $25,225. 

Salem,  III. — Pl.ins  are  being  prepared  b.v  the  Caldwell  En- 
gineering t^o.,  Jacksonville,  for  tlie  construction  of  a  sewer 
system.      The    estimated    cost    is    $50,000. 

KenoMlin,  AVIn. — The  City  Council  contemplates  the  con- 
struction of  sewers  esti^nated  to  cost  $100,000. 

+Rnrine,  Wis. — The  contract  for  the  construction  of  the 
Augusta  St.  sewer  has  been  awarded  to  E.  R.  HARDING,  at 
$5S00. 

Kneine,  Wis. — Bids  will  be  received  until  10  a.m..  Aug.  21. 
by  the  Board  of  Public  Works  for  the  construction  of  sewers 
in   Munroe.  Washington.  Wright  and  Lathrop  Ave. 

+AViiufceslin.  ^Vis. — The  contract  for  the  construction  of 
sewers  in  Delafield,  Prospect.  Bidwell,  Ellis  and  Farewell  St. 
has  been  awarded  to  PR.\NK  CAYL.L,  at  $0.90  per  lin.   ft. 

Clinton,  lon-ii — Bids  will  be  received  until  S  p.m..  Sept.  1, 
by  the  city  for  the  construction  of  S-,  24-,  30-  and  54-in.  sewers 
in  various  streets. 

riinton,  lona — (Official) — Bids  will  be  received  until  Sept. 
14  by  the  citv  for  the  construction  of  sewers  in  the  Fourth 
Ward.     J.  G.  Thorne  is  City   Engr.      Noted   Aug.   12. 

+Falrfleld,  lona — (Official) — The  contract  for  the  construc- 
ion  of  sanitary  sewers  has  been  awarded  to  the  ADAIVIS- 
MARTIN  CONSTRUCTION  CO.,  Centerville,  at  $15,605.  Noted 
July  29. 

+Hainpton,  lon'a — Tlie  contract  for  the  construction  of  ap- 
proximatelv  3S  miles  of  tile  sewers  has  been  awarded  to  the 
PLYMOUTH  CLAY   PRODUCTS  CO.,  Ft.   Dodge,   at   $165,000. 

+Mef;reeor,  Iowa — The  contract  for  the  construction  of 
approximately  6350  ft.  of  6-  and  12-in.  vitrified  pipe  sew^ers 
has  been  awarded  to  the  MOORE-SIEG  CONSTRUCTION  CO., 
Waterloo,  at  $4341. 

+Mason  City,  lona — The  contract  for  the  construction  of 
ateral  sewers  has  been  awarded  to  the  A.  L.  WILLSON  CO. 

I'rimehar,  loiva — Bids  will  be  received  about  Sept.  6  by  the 
citv  for  the  construction  of  a  sewer  svstem.  Bruce.  Standevan 
&  Boynton,  430  Bee  Bldg.,  Omaha,  Neb.,  is  Engr.    Noted  July  22. 

+Spencer,  Iowa — (rifticiMlt — The  contract  for  the  construc- 
tion of  approximatt-l\  t.i.nn  ft  of  S-.  10-  and  12-in.  sewers  has 
been  awarded  to  P.  .N  KiUSi:,  Spencer,  at  $4500.  Other  bid- 
ders w^ere:  M.  A.  Cam-  i\,  Il.iilan;  Dearborn  Construction  Co., 
Waterloo;  A.  L.  Cheslij.  .Miumapolis,  Minn.;  W.  C.  Eraser. 
St.  Paul,  Minn.;  Andeison  tfe  Empir,  Marshalltown.  Noted 
-Aug.  5. 

♦Webster  City,  lona — A.  J.  Petersen,  Audr.  of  Hamilton 
County,  has  av^^arded  the  conti'act  for  tile  to  the  NATIONAL 
SEWER  PIPE  CO.,  Webster  Citv,  at  $6576,  and  for  the  con- 
struction of  Nail  Drain  No.  173  to  L.  E.  NELSON,  Ft.  Dodge,  at 
10,228. 

+niiliith,  Minn. — The  Citv  Council  has  awarded  the  contract 
for  the  construction  of  sewers  in  37th  St.  to  the  PASTORET 
CONSTRUCTION  CO.,  at  $18,124. 

+.St.  Paul,  Minn. —  (Offlcial) — The  contract  for  the  con- 
struction of  storm  and  sanitary  sewers  in  various  streets  to 
be  included  in  part  of  the  Snelling-Como  sewer  svstem  has 
been  awarded  to  THORNTON  BROS.,  at  $263,000.  Noted 
erroneously  in  the  issue  of  Aug.  5  as  having  been  awarded 
to    Thomson    Bros. 

Crofton,  Neb. —  fOfficial) — Bids  will  be  received  until  2  p.m., 
Sept.  3.  by  Joseph  P.  Kuehn.  Village  Clk.,  for  the  construction 
of  a.  sewer  system  and  septic  tanks.  J.  D.  C.  Smith.  Harti- 
gan.   is  Engr.     Noted  Aug.  5. 

Kearney,  Neb. — The  city  contemplates  the  reconstruction 
and  extension  of  the  sewer  system. 

♦Omaha,  IVeb. — The  contract  for  the  construction  of  a 
storm  sewer  from  45th  and  Jones  St.  to  Saddle  Creek  has  been 
awarded   to   E.    T.    DONAHUE,   at    $4461. 

+Mitrhell.  S.  D. —  (Offlcial) — The  contract  for  the  construc- 
tion lit  s.wers  in  various  streets  has  been  awarded  to  R.  J. 
BrnxlI.AM.   Mitchell.     Noted   July  22. 

+  \\aler(own,  S.  D. — The  contract  for  c.-i.  pipe  and  special 
castings  for  the  sewage  pumping  station  and  4850  ft.  of  c.-i. 
outlet  of  Class  A  pipe  has  been  awarded  to  the  AMERICAN 
r.\ST  IRON  PIPE  CO..  Birmingham,  Ala.,  at  $7875.  Noted 
July    29. 

Fariio,  N.  D. — Bids  will  be  received  until  10  a.m.,  Aug.  25, 
y  A.  R.  Watkins,  City  Audr..  for  the  construction  of  lateral 
■swers  in   12th  St.  and  in  Sewer  District  No.   1. 

PlattsbUTK,  Mo. — Plans  are  being  prepared  bv  E.  E.  Mur- 
ray. Consult.  Engr..  920  Walnut  St.,  Kansas  City,  for  the  con- 
struction of  a  sewer  svstem  and  sewage-disposal  works.  The 
estimated  cost  is  $21,000. 

Heber  Sprlnsrs,  Ark. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $25,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sewer  svstem.  Noted 
■iug.   12. 

Walnut  Rid^ce,  .\rk. — It  is  reported  that  plans  are  being 
prepared  for  the  construction  of  a  sewer  svstem.  The  esti- 
mated cost  is  $20,000.     W.  E.  Lane  is  interested.     Noted  Mav  27. 


Bceville,  Tex. — Bonds  for  $15,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  extending  of  the  sewer 
system.     Noted  Aug.   5. 

+Bartlesville,  Okla. — The  contract  for  the  construction  of 
vitrified  tile  sewers  has  been  awarded  to  W.  F.  POWER  Chel. 
sea,  at  $30,170. 

HhSteanibitat  (lipringN,  Colo. —  (Official) — The  contract  for  the 
construction  of  a  sanitary  sewer  system  has  been  awarded  to 
CONRAD  WALKER,  North  Platte,  Neb.,  at  $59,129.  Noted 
Aug.   5. 


+Richfleld,  Utah — (Official) — The  contract  for  the  con- 
struction of  sewers  has  been  awarded  to  BROWN  &  KLEIN- 
SCHMIDT,  Salt  Lake  City.  The  estimated  cost  is  $25,000. 
Noted   Aug.    5. 

♦Salt  Lake  City,  Utah — (Official) — The  contract  for  the 
construction  of  the  main  trunk  sewer  has  been  awarded  to 
GIBBONS  BROS,  and  REED  &  ROCHE.  Salt  Lake  City,  at 
$296,509.  Other  bids  were:  Thomas  J.  Shea,  $364,300;  P.  J. 
Moran.  Inc.,  $340,543:  Earl  C.  Ulen,  $338,790;  James  Kennedy, 
$335,535;    Parrott  Bros.,   $323,148.     Noted   July   22. 

Flko,  Nev, — At  a  recent  election  the  citizens  voted  to  issue 
$40,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
construction    of   a    sewer    system.      Noted    June    17. 

Seattle,  «ash. — The  Board  of  Public  Works  has  approved 
plans  for  the  construction  of  sewers  in  North  and  West  48th 
and  North  and  West  50th  St.  The  estimated  cost  is  $12,000 
and  $53,000,  respectively.     L.  B.  Youngs  is  Chn.,  Bd.  Pub.  Wks. 

Forest  Grove,  Ore. —  (Official) — Plans  have  been  prepared  by 
R.  E.  Koon,  Consult.  Engr.,  Portland,  and  A.  A.  Kirkwood, 
City  Engr.,  and  approved  by  the  City  Council  and  State  Board 
of  Health  for  the  construction  of  sewers  and  a  sewage-disposal 
plant.  Binds  will  be  received  early  in  September.  The  esti- 
mated  cost   is    $90,500. 

Portland,  Ore. — The  Council  contemplates  the  construction 
of  sewers  in  East  2Sth  St.  from  Tillamook  to  Knott  St.  The 
estimated  cost  is  $12,000. 

Los  .Vneeles,  Calif. — Adam  Dalmation,  at  $10,975.  submitted 
the  lowest  bid  for  the  construction  of  sewers  in  Fountain  Ave. 
from  Western  Ave.  to  Hobart  Blvd.  and  in  various  other 
sti'eets. 


Ottawa,  Out. — The  city  will  construct  sewers  in  Carruthers 
and  other  streets  by  day  labor.     The  estimated  cost  is  $9769. 

Preston,  Ont. — The  Town  Council  contemplates  the  con- 
struction of  sewers  estimated  to  cost  $8200.  C.  S.  McKenzie 
is  Engr. 


Thorold,  Ont. — Bids  will  be  received  until  Aug.  25  by  D.  J 
C.  Munro.  Town  Clk.,  for  the  construction  of  a  sanitary  sewer 
system  and  a  sewage-pumping  station  in  St.  Andrews  Ward, 
Chipman  &   Powers,  Mail  Bldg.,  Toronto,  is  Engr. 

G.VRB  AGE 

+rnion,  SJ.  J. —  (Weehawlien  post  office) — The  contract  has 
been  awarded  to  JOHN  MULLER.  North  Bergen,  at  $25,000, 
for  removing  garbage  and  ashes  for  a  five-year  period.  Noted 
July  1  and  July  22. 

Deeatur,  III. —  (Official) — Bids  will  be  received  soon  by  the 
Alfs  Garbage  Co.   for  the   construction  of  an   incinerator. 

A'ietoria,  Tex. — A  garbage  incinerator,  estimated  to  cost 
$7000,  will  be  constructed  in  Victoria.  J.  H.  Fleming  is  Mayor. 
Noted  June   17. 

STREETS  AND  RO.<VDS 

..oston.  Mass, —  (Official) — Bids  will  be  received  until  noon, 
Aug.  24,  bv  the  State  Highway  Commission  for  constructing 
6900  lin. ft.  of  road  in  Marlborough,  5900  lin. ft.  of  road  in  Lin- 
coin  Township  and  11,400  lin. ft.  of  road  in  Weymouth  Town- 
sliip. 

RoNton,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  24,  by  the  State  Highway  Commission  for  constructing 
19,000  lin. ft.  of  state  highway  in  Shrewsbury  and  Northboro 
Townships. 

+Bnston,  Mass. — The  contract  for  constructing  10.900  lin. ft, 
of  road  in  Northampton  has  been  awarded  to  the  PHILPOTT 
CONSTRUCTION  CO.,  Melrose,  at  $18,572.  Other  bids  were: 
R.  F.  Hudson.  Melrose.  $20,017:  J.  C.  McCormick,  East  Provi- 
dence, $22,224;  A.  Williams,  Boston.  $22,443:  Columbia  Con- 
struction Co.,  $25,580;  D.  O'Connell's  Sons,  Holyoke,  $26,393; 
Lane  Contracting  Co.,  Meriden,   Conn.,   $26,963.      Noted   Aug.    5. 

Boston,  Mass. — Press  reports  state  that  the  Board  of  Public 
Works  has  authorized  the  widening  of  Armory  St.,  at  an  esti- 
mated  cost   of  $40,000. 

Boston,  Ma.ss. — Bids  will  be  received  until  Aug.  23  by  the 
Board  of  Public  Works  for  paving  Prince  and  Aspen  St.  and 
Blue   Hill   Ave.   with   asphalt   on   bitulithic   pavement. 

+*.Mbany,  N.  Y (Official) — Contracts  have  been   awarded 

for  repaving  roads  in  varous  counties  as  follows: 

Repair  Contract  No.  825,  Broome  County,  1.76  miles: 
CHARLES  E.  HANEY,  Camillus.  $12,690.  Repair  Contract 
No.  820,  Chemung  Countv.  2.33  miles:  FRANK  K.  LIBERA- 
TORE,  Elmira,  $12,198.  Repair  Contract  No.  830.  Chenango 
Countv,  3.55  miles:  PADDLEFORD  &  KING.  Sherburne,  $14,- 
441.  Repair  Contract  No.  822,  Clinton  County.  1.99  miles: 
JAMES  CONWAY,  Plattsburg.  $7806.  Repair  Contract  No. 
816.  Columbia  Countv.  9.26  miles:  OLIN  T.  BENEDICT,  Pitts- 
field,  $15,426.  Repair  Contract  No.  834.  Dutchess  County,  4.12 
miles:  HENRY  CLINTON,  Poughkeepsie,  $12,950.  Repait 
Contract  No.   827.   Putnam  and   Dutchess  Counties,   13.47  miles; 
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(iMAS  il  KAUU,  Troy.  $',i;)3!).  Repaii-  Contract  No.  828, 
L'  (.'ouiit.N,  0.S7  mile:  UNION  PAVING  CO.,  Schenectad.v, 
,ri03.  Kipair  C<intr:u-t  No.  Sli).  Horkimer  County,  5.46 
e.s:  U.  1).  COOIMOIJ,  Little  l^ails,  $(;7ir,.  Kei>:iir  Contract 
GST,    Monroi'  CuiuUy.    O.r.fi   mile:      CltolICII    CIto.S.,   Roches- 


$12,377. 
iles: 


r(. 


N. 


-       -     Miiiitniniiorv    County, 

tiUlFFIN,  Norwich,  Jll'lv  l!,.i..-.ir  Con- 
i'"uiity,  I.SS  miles:  Nl':w  i 'i  >i;'i'  roN- 
Knner.  $19,192.73.  Reii:iii  CmiiIi.mi  No. 
inilj.  i).50  miles:  dKI.WImi  rioiODIi; 
Itepair  Contract  N..  M  ,,  .-^i  L.iwieuce 
ilcs:  CLARICNCE  K.  WAI.Ki:i:,  Tiny,  $3344 
t  No,  ,SI4,  .St.  Lawrencr  (  ..imu,  i  r,.,s's  miles: 
WAI,K1CK,  Troy,  $26tiL'.  i:.,.:,ii  ('..iitract  No 
'niiiitx  0.1114  miles:  J.  J.  .\1.\  1 ,1 .(  A',  .'-iflicnec- 
SteulMii    i'.,nril\.    1.14 


^~i'',i 


I  I  A\  t'-.Y  . 


R» 
I ;  I c  ■  li  A  I ;  1 1 


Colli  r 


'■I' 

;Ti;i  i.\i 


Con- 


rl      .\, 


S33. 


TK<  iwi;i;ii'i  ;:■:.     ko.^, •,,,.,    si- 

Tcimniiiii.-*  I'i.iuilN.  17.111  mil, 
$7(;:i7.  li.'pair  ( '..n  1 1  :i,l  .\,,. 
DIOFIANCIO  CoRI'i  H.wri.  >.\, 
tract  No.  S-1,  W.sI.Ihsi  .i  i '^ 
CONSTRUCTliiX  Ci  il:ii  i|;.\-|- 
Contract  No.  sl'i:,  W.  s:  ,lir.-< 
COUNTY  CON,s'|-|:i  .-I'l.  i.x  c< 
Noted  July  15  and  Auy.   li:. 

liufl'iilo,  IV.  Y. — The  City  Council  lias  voted   to  pavt 
ber  of  streets. 

+New  York,  IV.  \. —  (Borougrh  of  Bronx)  —  (Official)— The 
contract  for  improving  Victor  St.  from  Van  Nest  to  Rhine- 
lander  Aye.  has  been  awarded  to  THOMAS  TENORE,  at  $7740 
Noted  July  29  and  Aug.  12. 

IVew  York.  IV.  Y. —  (Borough  Tnf   nronltlyn)  — (Official) — Bids 


KINS,     

'■■:■  \\:ii  I'll  i-,,iirii,\,  1-1.37  miles: 
l'ir,.ii,l.-i  lis.;.-!.  :|;,-,iiii;.  Uepair  Con- 
iiiil.v.  2.22  iiiiU'.s.  -l-lil-COUNTY 
l''.\'.  Mt.  Vernon,  $3980.  Repair 
'  1  County,  0.54  miles:  TRl- 
IM'ORATION,  Mt.  Vernon,    $3454. 

ui  m  - 


il    Ki 


rnimh    Pres..    ___ 

ill-  .\...  1  granite 
1  ".Ml  way   of  Ja- 

e  as  follows:    W. 

.4(59;  M.  .T.   Mark. 

Rosenthal  Bngi- 
1  i\)iitiactiiiR  Co..  Fulton  St., 
iti  acting  Co.,  $122,164;  T.  J. 
Construction     Co.,       $114,973. 


$11 


■eceived    Aug.    11    b.     

regulating  and   repaying   with   p.im 
pavement   on   a    6-in.   concrete   fcniin 
niaica  Ave.  from  Broadway  to  the  1m 
J.  Scanlon  Co.,  $115,151;  .I.'.T    r.    l.nM 
$110,161;    Empire    Constiiirtimi 
neering  Co.,  $109,034;   II.  .1.   .Mull 
Jamaica,    $105,297;    Lawiuhoo    C 
liallagher     $120,590;     Robertson 
.Voted   Aug.    5. 

IVen-  Y-opk.  N.  Y'.— (Borough  of  Richmond)  — (Ofiicial)— Bids 
will  be  received  until  noon.  Aug.  24,  by  Calvin  D.  Van  Name. 
Borough  Pres.,  for  regulating,  grading,  curbing  and  laving 
sidewalks  on  various  streets. 

Jer.sey  City,  N.  J. — Bids  will  be  received  by  the  City  Com- 
niissioners  until  11  a.m  Aug.  26,  for  repaying  a  portion  of 
Storms  Ave.  and  Concord  St.  with  Belgian  block.     M.  I.  Pagen 

.  Jersey  City,  N.  .1.— The  Board  of  Commissioners  plans  to 
iniprove  Grove  St  with- granite  block  paving  laid  in  concrete. 
Henry    Byrne  is  Comr.-in-Charge  of  street   improvements. 

Newark,   N.  J. — The    Board    of   Public    Works    has    voted    to 
improve  Susse.K  Ave.,  by  paving  with  asphalt. 
„f  i?''.''T"'"'jxV  "^i   •'•^'Bids    were    received    Aug.    5    by    the    Board 
?     ^.S'^'l''  Works  for  paving  (a)  Linsdale  PI.  from  Washington 
\" Sh"''/'"'-,  ^^."■■^  "''   SJ-'J'^''.  ^t-   *■'■»'"   Chestnut   to   Malvern   St., 

(e)  Oxford    St.    from    Fleming    to    Passaic    Ave.,    (d)    Vesev    St 

T'il?,.^'"','iV^,*°f*/'''^'\°'*f  %;  <«'  ^'•'^t'^^  Ave.  from  Osborne 
Terrace    346   lin.ft.    easterly,    (f)    Read    St.    from    Market    St     to 

flQ1^i^"^,■'^'^l'•,^^^•''  follows:  Northern  Construction  Co.,  (a) 
$6974,  (b)  $2271  (c)  $7107,  (d)  $6261,  (e)  $3559,  (f)  $6499; 
Continental  Pubhc  Works  Co.,  (a)  $7239;  Glenfield  Construc- 
H°^"tFftQ  '??    VF^;   "i'   PtJ"'    ^'''    ^'113.    (d)    $6150,    (e)    $3,S45, 

(f)  $6529;  Uvalde  Asphalt  Co.,  (a)  $.S665;  Jackson  Contracting 
Co.,  (b)  $2289,  (c)  $7369,  (d)  $6252;  Newark  Paving  Co  (b) 
i^?^?-'J-''>^*^"A-^'?2,/«^''l'  '«>  «3525,  (f)  $6546"^Standard 
?B«Vl"c  °i  ^v,°i  "'^-  ^"^^''■.  <'^^  "-3''-  <d)  $6299,  (e)  $3615,  (f) 
$6631  Ralph  Sangiovanni,  (c)  $6153,  (d)  $3331;  McMahon  Con- 
struction  Co.,    (f)    $6539.      Noted   July    29 

I  ^',«'"»'>'.  !*•  J.— -Bids  will  be  received  until  11  a.m.,  Aug.  20. 
b>  the  Board  of  Contract  and  Supply  for  Improving  a  portion 
of  Excelsior  Ave. 

n  m'*T„<?''?n"T'""tt-  ^ri  •'■T^'l'^^..'^'^^  ^'^  'eceived  until  2:30 
p.m.,  Aug    30,   by  the  Board  of  Chosen   Freeholders  of  Middle- 

^^^..„F-1""'/  ^°'\u"^^ii'°^'"^  "^«'  '^«w  Brunswick-Old  Bridge 
Tuinpike    from    the    New    Brunswick    City    line    to    Commercial 

Anfi'n '"h     1^  i"'"*?"\  '^S"'^''^!^^   ;?"    present    macadam    base. 

Alvin    B.    Fox,    Perth    Amboy,    is    County    Engr. 

i„i*''Vii^??'"1T!''*''i;  '^^  f^^J^'.^S  ""'"  ^^  received  until  2:30  p.m., 
Aug.  30  by  the  Board  of  Chosen  Freeholders  of  Middlesex 
County  for  improving  Rahway  Ave.  from  the  Roosevelt  Wood- 
bridge  Rd.  to  the  Blazing  Star  Rd.  with  bituminous  concrete 
pavement  on  a  concrete  base.  Alvin  B.  Fox,  Perth  Ambov  is 
<-ounty    hjTigv.  ■  ' 

+Suniniit,  N.  J.^The  contract  for  paving  Ridgewood  Ave 
$?!  Oo7"  ^*^''<'«^'3  to  the  OARAPANO  CONSTRUCTION  Co!;  at 

^'■''*,of?"'  X,*"'„H'  !*•  •'•—The  Town  Council  is  considering 
ment"^  '    ^'-    ""'""    ^°™''    '''"''   °^   noiseless    plve? 

■J-YVest  New  York,  N.  J.— The  Town  Council  has  awarded 
S^"4■;;lh'st^^Sa^^^?J,lh^i.^^Il'IR*°    «•    -"■    '^MMERSON    fn^l 

has*lte'^ri";;n.circr"toTl?;'^lB.^.?"l^Jc^^'  U'vKlt^' J^'^'^''^^'-  ^^^ 
+FuIlerton,  Peiin.— The   contract    for   paving   Third    St    has 

been  awarded  to   FRANK  MclNERNEY,   Easton 

Greensbnrg,    Penn.— (Official )— Bids    will    be    received    until 

noon,  Aug.   30,   by  the  County   Controller  for  constructing  and 

Ni?ISTufy%^S'r/l^g"'r'^''^-^^  '"  ^'-  Pleasant^-^^'^Ssi^r,;' 

str,tcHn'j'?J?n"Jf  o''^"u~'-"'"o/'^'''?  ^''^<=  ''«en  awarded  for  con- 
CTlNSTmrc^TOM  rn  °r:'?''-;r^''',''"d?burg  Rd,  to  the  FRANKLIN 
CUNSIRUCTION  CO..  52  Vanderbilt  Ave..  New  York  i;45  6i>4- 
Muney  Rd.  to  DM^YER  &  CO.,  Philadelphia  Penn  $41877; 
J^'ly''29,     ''^    *°    ^°°^^    ^    *^°-    Hollidaysb'url,'   $2S?144.  ^  Noted' 

"q  '^v'^M  *t'"'A"V^''^"-~S'''k  ^'"  H?  "-eceived  until  noon,  Aug. 
ments.  '         "■  '  ^^'■-  ^'""  ''^Pairing  asphalt   pavl- 


Svrnntun.  I'enn.— The  City  Council  plans  to  pave  Wyoming 
and  Monsey  Ave.  and  to  construct  sidewalks  on  Brook  St, 
at    an    estimated    cost    of    $22,000. 

Wllkliii.lMirK,Peiiu.—  ( Ofiicial)— Bids  will  be  received  until 
2  p.m.,  Aug.  21  by  Frease  &  Sperling,  Borough  Engr.,  for  re- 
gradlng,  recurbing  and  repaying  a  number  of  streets. 

fronV'lV,",';'^''.''',  u'i'-T'"'','."  ''','?i  P'i^"^  *-°  '•epave  Hamilton  Ave. 
Horn   Harford   Rd.   to  Franklin  Ave. 

+I'iikF  Moiitiliellu,  Mil — (Baltimore  post  offlce)— A  contract 
for  paving  a  number  of  streets  has  been  awarded  to  the 
CONSOLIDATED  ENGINEERING  CO.,  Baltimore,  at  $11,2,S0 
««,.V"^''".'^",">'  ■*'"•— 'O.t'lqial)— Bids  will  be  received  until  noon, 
^f't-ir  ^nV  '''I  Commissioners  of  Nelson  County  for  the  sale 
ot  $.i.),000  in  bonds,  the  proceeds  of  which  will  be  used  for 
constructing  and  improving  roads. 

Janelew,  \V.  Vu — An  election  will  be  held  Aug.  23,  to 
nfii  "'\  '  '',  ."i'^^".'!?  ,of  issuing  $15,000  in  bonds,  the  pro- 
street  which    will    be    used    for    improving    a    number    of 

f „„?.'''" V'"-''"  ^"  ^''<?^■r A,*„  ^  recent  election  the  citizens  voted  In 
favor  of  issuing  $20,000  part  of  the  proceeds  to  be  used  for 
street    paving.      Noted    .July    29. 

„,ilt''"!'*■'■''^"'''•  ^'^-  *^-— The  contract  for  constructing  sy, 
p."'?/  ,°M-,'?o''c'"^9.''^^*y  Creek  Township  has  been  awarded  to 

(;a.sti>nin,  N.  C^.— At  a  recent  election  the  citizens  voted  In 
favor  of  issuing  $150,000  in  bonds,  the  proceeds  of  which  will 
be    used    for    constructing    roads    in    Gaston    County.      Noted 

o-c'^^^n'""'"'  ^A  ^■—'P^^??,  reports  state  that  the  Commission- 
eis  of  Craven  County  will  improve  the  Central  Highway  from 
Ft.  Barnwell  to  Newbern,  about  22  miles. 

,  (Jreeinvood,  S.  C — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $100,000  In  bonds,  the  proceeds  of  which 
will  be  used  for  permanent  street  paving.     Noted  June  10. 

Palatka,  Pla.— An  election  will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $208,000  In  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  brick  roads. 
,  ''I" "?,''■'',".??',?!  ^'''- — B''3s  will  be  received  until  4  p.m  .  Sept  9 
by  A.  H,  Williams,  City  Clk.,  for  improving  var  ous  streets' 
Isham  Randolph  &  Co,,  Heard  Bldg..  Jacksonvile,   is    Engr 

Geneva,  Ala. — Bids  will  be  received  until  Aug.  27  hv  the 
an""sTlmk°ted''cost    "fll6f6.''°""*''   '°'"   '^"^-<^'^y'^S  roads,   at 

Grove  Hill,  Ala. — Bids  will  be  received  until  Aug.  31  bv  the 
Commissioners  of  Clarke  County  for  constructini  sand-clav 
roads,  at  an   estimated  cost   of  $15,600, 

New  Orleans,  La.— (Official)— Bids  will  be  received,  until 
r^°";  ??,'^'-  ^^'^'  "'S  '^.°^"'  of  S'=it«  Engineers.  New  Orleans 
hi°gTva''ys^i^'caIdwe'irpfrfJh°"*   ""'  '""'^  °'  improved  earth 

New  Orleans.  La.— (Official)— Bids  will  be  received  until 
noon.  Sept.  S.  by  the  Highway  Department  of  the  Board  of 
State  Engineers.  New  Orleans  Court  Bldg..  for  constructing 
8.1  miles  of  improved  earth  highway  in  Red  River  Parish. 

Livinf^ston,  Tenn. — At  a  recent  election,  the  Question  of 
issuing  $160,000  in  bonds,  the  proceeds  of  Which  was  to  have 
been   used   for  road   construction   was   defeated. 

We""§^i"e"h"s-t.'";';'tl77a?vS.'^   '""""'''    contemplates   paving 

Louisville,  Ky.— Bids  will  be  received  until  Aug.  26  by  the 
Board  of  Public  Works  for  paving  a  number  of  streets. 

+Wincliester,  Ky. — The  contract  for  improving  Lexington 
Ave,  has  been  awarded  to  the  BICKEL  ASPHALT  PAVING 
CO,,   Louisville,   at   $32,201,      Noted   July   29. 

+Aiitweri>,  Oliio — A  contract  for  constructing  20,000  sq  yd 
of  lavement  has  been  awarded  to  the  MOLLERING  CON- 
STRUCTION CO,,   Ft,   Wayne,  Ind,,  at   $38,000. 

TD  ■^^'''V!""'."'?.'  '''"° — Contracts  have  been  awarded  for  paving 
Booth  Ea.st  Spencer  and  Todd  St.,  Starkweather  and  Grove 
Ave,  to  THOMAS  P,   FITZGERALD, 

Bexley,  Ohio— Bids  will  be  received  until  Sept.  4  by  Chester 
.A.  Miller,  Village  Clk..  for  the  sale  of  $63,000  In  bonds  the 
proceeds  of  which  will  be  used  for  improving  College  and 
Drexel    Ave. 

+rineinnati,  Oiiio — The  contract  for  paving  Morgan  St. 
t"'°'TlJ^?7®'',,'^'-  fo  Reading  Rd..  with  brick  has  been  awarded 
to    HENKEL    &    SULLIVAN,    at    $9378. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  .Aug  ''5 
by  the  Commissioner  of  Purchases  and  Supplies  tor  improving 
and  repaying  Lorain  .Ave.  from  West  73rd  to  West  9Sth  St 
Robert  Hoffman   is  City  En,gr, 

Columbus,  Ohio — (Official) — Bids  will  be  received  until  •> 
p.m.,  Aug.  20.  by  Clinton  Cowen,  State  Highway  Comr..  for 
improving   roads   in   various   counties. 

East   View,   Ohio — ( Warrensville    post    offlce) — Bids    will    be 
received   until   noon,  Aug.   30.   by  Charles  E,   Burger    Citv   Clk 
for   improving   and   constructing  sidewalks   on   Helen   St    from' 
Kinsman   Rd,   to  the  village  limits.     Noted  July   29. 

+Findlny,  Ohio— The  contract  for  paving  East  Hardin  St 
has  been   awarded  to  C,   B,   HALL  &   SON,  at   $6046, 

Gates   Mills.   Ohio--Bids   will    be    received    until    noon.    Sept, 

I'  J'?;  n^V>  •'■•   Wil.son.   Clk.   of  Mayfleld   Township,   for   the   sale 

ot    $22,000    in    bonds,    the    proceeds    of   which    will    be    used    for 

nnproving  Mayfleld  and  Som   Center  Roads  in  Mayfleld  Town- 

+!>lf.  Gilead.  Ohio — (Official) — The  contract  tor  improving 
and  macadamizing  the  Sexon-Thatcher  Rd.  in  Gilead  and 
Canaan  Township  Rd.  has  been  awarded  to  the  FOREST  CON- 
STRUCTION CO.,  Ada.,  at  $14,544.     Noted  July  15. 

New  Hamitsbire,  Ohio — An  election  will  be  held  Aug  23 
to  vote  on  the  question  of  Issuing  $11,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  paving  portions  of  various 
streets. 

A  ""??•  Ohio— (Official)- Bids  will  be  received  until  1  p.m.. 
Aug.  18.  by  the  Commissioners  of  Road  District  No  •>  for 
improving  Watson  Rd.  ,    -     ■ 
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Port  niiiton,  Ohio — IMds  will  be  received  until  noon,  Aug. 
30,  by  W.  H.  Williamsen,  Village  Clk.,  for  improving  Depot  St. 

Silverton,  Ohio — IJids  will  be  received  until  noon.  Aug.  2S, 
by  A.  A.  Si>rague,  Village  Clk.,  for  constructing  concrete  side- 
walks on  various  streets. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Aug.  23, 
by  the  Comniissionors  of  Lucas  County,  for  improving  Lake 
St.   in   Washington   Township. 

AVoodMneid,  Ohio — (Omcial) — Bids  will  be  received  until 
noon,  Aug.  2x,  by  the  Village  Council  for  paving  South  Main 
St.  with  hard  burned  vitrified  brick.  George  P.  Dorr  Is  Clk. 
of  the  Council. 

Xenin,  Ohio — (OfTicial) — Bids  will  be  received  until  noon, 
Aug.  .11.  bv  C.  W.  Whitmer,  Dir.  Pub.  Ser.,  for  paving  a  por- 
tion   of    Third    St. 

YounuNtonn,  Ohio — Bids  will  be  received  until  noon,  Aug. 
23,  by  the  Director  of  Public  Service  for  grading  Hylda  St. 
from  Hillman  St.  to  the  Youngstown  &  Southern  Ry.  H.  C. 
Fox   is  City  Clk. 

ColnnibiiH,  Ind. —  (Offlcial) — Bids  will  be  received  until  2 
p.tn..  Sept.  14,  by  the  Commissioners  of  Bartholomew  and 
Shelby  Counties   for   constructing   a   road    on    the    county   line. 

Indiannpolis,    Ind. —  (Orficial) — Bids    will    be    received    until 

10  a.m.,  Sept.  3,  by  the  Board  of  Public  Works  for  improving 
a  number  of  streets. 

Mt.  riemens,  Mii-h. — All  bids  received  July  19  for  paving 
Grand  Ave.  from  Washington  to  Elredge  St.  were  rejected. 
Noted  .luly  15. 

CnrlinTlIle,  III. — Press  reports  state  that  the  BoaTd  of 
Local  Improvements  has  voted  to  pave  First  North  St.,  at 
an   estimated   cost   of   $20,501. 

mgin.  111. — Bids  will  be  received  until  Aug.  26  by  the 
Board  of  Local  Improvements  for  constructing  l.S,763  lin.ft. 
of  concrete  combined  curb  and  gutter.  M.  H.  Brightman  is 
Secy,   of   the  Bd. 

St.  Charles,  111. —  (Offlcial)  —  Bids  will  be  received  until 
Sept.  1.  for  improving  various  streets.  John  W.  Wilson,  Haine 
Elk.,   St.   Charles,    is  Engr. 

Springfleld,     111. —  (Official) — Bids     will     be     received     until 

11  a.m.  Aug.  IS.  by  the  State  Highway  Commission  for  con- 
structing a  brick  road  near  Dwight  in  Livingston  County. 
The  estimated  cost   of  construction   is   $17,974. 

Grand  Rapids,  AVis. — Bids  will  be  received  until  2  p.m., 
Aug.  27,  bv  the  Board  of  Public  Works  for  paving  Gra?id  Ave. 
E.  L.  Brown  is  City  Clk. 

+Jane8ville,  Wis. —  (Official) — The  contract  for  paving  "WMs- 
consin.  South  Bluff  St.  and  Milton  Ave.  has  been  awarded  to 
GUND  GR.\HAM  CO..    Preeport.   111.      Noted   July   15. 

+Raoine,  AVia. —  (Offlcial) — The  contract  for  paving  West 
Blvd  from  Washington  to  Kin:?ie  Ave.  has  been  awarded  to 
the  WESTERN  IMPROVEMENT  CO.,  Racine,  Wis.,  at  $13,657. 
Noted   July  22. 

Creston,  Iowa — (Official) — Bids  will  be  received  until  S  p.m., 
Aug  23,  by  Carl  Davenport,  City  Clk.,  for  improving  a  number 
of  streets.     Theodore  S.   Delay  is  City  Engr. 

+  Mt.  Grecor,  Iowa — The  contract  for  paving  Main  St.  from 
Front  to  Center  St.  has  been  awarded  to  JAMES  F.  LEI,  Du- 
buque. 

+Dnluth,  Minn. — The  contract  for  paving  Colorado  St.  has 
been   awarded   to   J.    JOHNSON,    at    $9750. 

Kllsworth,  Kan. — See  item  under  "Bridges." 

Herfngton,  Kan. — According  to  press  reports,  bids  will  soon 
be  received  for  laving  6000  sq.vd.  of  brick  and  asphaltic  con- 
crete pavement.    C.  N.  Hull  is  (iity  Clk. 

Mnlberry,  Kan. — Bids  will  soon  be  received  by  J.  Pedroja, 
City  Clk.,  for  paving  Military   St. 

+roIleKe  View.  IVeb. — The  contract  for  paving  in  Districts 
Nos  1  and  2  has  been  awarded  to  .A.BEL  &  ROBERTS,  First 
National  Bank   Bldg.,  Lincoln,   at   $90,000. 

Missoula,  Mont. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  25,  bv  L.  E.  Harris,  City  Clk.,  for  improving  Pine  St. 
E.  S.   Hathaway  is  City  Engr. 

+Fornfelt,  Mo. — A  contract  for  laying  2S.000  sq.yd.  of  pave- 
ment has  been  awarded  to  the  CENTURY  CONSTRUCTION 
CO..    Chicago,    111.,    at    $33,400. 

+Kansas  City,  Mo. — The  contract  for  paving  Brush  Creek 
Blvd  from  Main  to  Oak  St.  has  been  awarded  to  J.  C.  LYLE, 
609  Grand  Ave.,  at  $10,234. 

+Kansas    City,    Mo The    contract    for    improving    Benton 

Blvd  from  45th  St.  to  Brush  Creek  Blvd.  has  been  awarded  to 
J.    O.    WEST. 

Kansas  Citv,  Mo. — The  Park  Board  plan*  to  improve  the 
Swope   Park  Blvd.   from    49th   to   63rd   St. 

Rockport,  Mo. — Press  reports  state  that  the  citizens  con- 
template holding  a  special  election  for  the  purpose  of  voting 
on  the  question  of  issuing  $250,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  rock  roads. 

St.  I.ouis,  Mo. —  (Official) — Bids  will  be  received  until  iroon, 
Aug.  27,  by  the  city  for  improving  a  number  of  streets. 

Sednlia,  Mo. — Bids  will  be  received  until  Aug.  ?»  lor  re- 
surfacing ai)proximately  2  Vs  miles  of  rock  road  in  Sedalia 
Special   Road   District.     W.   H.   Powell   is  Secy. 

+  Sprlngfield,  Mo. — A  contract  for  resurfacing  two  miles  on 
the  .South  Campbell  St.  road  with  asphaltic  macadam  has 
been  awarded  to  the  PLUMMER-ADAMS  CONSTRUCTION 
CO.,   at  approximately   $15,(100. 

+  MrKinney,  Tex. — A  contract  for  street  paving  has  been 
awarded   to  LEVY   &   LEVY.    Dallas.   Tex.,   at   $58,605. 

+  Sei;uln.  Tex. — The  contract  for  constructing  seven  miles 
of  the  Zorn-Redweed  Rd.  has  been  awarded  to  W.  K.  D.^VIS, 
San  Antonio,  at  $15,000. 

Weathcrforrt,  Tex. — At  a  recent  election  the  question  of  is- 
suing $60,000  in  bonds,  part  of  the  proceeds  of  which  was  to 
have  been  used  for  constructing  roads  was  defeated.  Noted 
July    1. 

Colbert.  Okla. — Press  reports  state  that  a  special  election 
will  be  held  for  the  purpose  of  voting  on  the  question  of  issu- 
ing bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 


+  Sllver  City,  N.  M. — Press  reports  state  that  a  contract  for 
constructing  concrete  pavements  has  been  awarded  to  LEY- 
DEN  ORTSEIPEN,  Chicago,  111.,  at  $22,408.  Other  bids  were: 
Jennings  &  Wood,  El  Paso,  $22,740;  V.  E.  Wave,  El  Paso,  $23  - 
344. 

Salt  Lake  City,  I'tah — (Official) — Bids  will  be  received  un- 
til 10  a.m.,  Aug.  24,  by  the  Board  of  Commissioners  for  paving 
Ninth  South  St.  from  13th  East  St.  to  Fairview  Ave.,  15th  East 
St.  from  Ninth  South  St.  to  Yale  Ave.,  Fairview  Ave.  from 
Ninth  South  St.  to  Michigan  Ave.  and  Michigan  Ave.  from  15th 
East  St.   to  Fairview  Ave. 

AVendover,  Utah — Bids  will  be  received  until  Aug.  23  by 
the  State  Road  Commission  for  constructing  about  25  miles 
of  highway  from  Wendover  to  Knolls. 

Kin(i;nian,  Ariz. — At  a  recent  election  the  citizens  of  Mo- 
have County  voted  in  favor  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  and  improv- 
ing   roads.      Noted   July    8. 

Kverett,  Wash. — Bids  will  be  received  until  2  p.m.,  Aug.  23. 
by  M.  Weatherbee,  Audr.  of  Snohomish  County,  for  con- 
structing Permanent  Highways  No.   19  and  20.     Noted  July  29. 

La  Conner,  AVasli. — Bids  will  be  received  until  Sept.  1  by 
the  Town  Council  for  constructing  concrete  pavement  on  First 
St.    from    Commercial    to   Morris    St. 

Olympia,  'Wash. — Bids  will  be  received  until  Aug.  30,  bv 
William  R.  Roy,  State  Highway  Comr.,  for  improving  the  In- 
land Empire  Highway  from  Union  Flat  Creek  south  in  Whit- 
man   County. 

♦  Seattle,  Wash. — (Official) — The  contract  for  paving  Per- 
manent Highway  No.  5A  has  been  awarded  to  the  WASHING- 
TON PAVING  CO.,  Tacoma,  at  $76,549. 

Seattle,  Wash. — The  City  Council  has  decided  to  postpone 
the  improvement  of  Railroad  Ave.  until  early  next  year. 

Walla  Walla,  Wash. — H.  L.  Wilson  &  Co.,  Walla  Walla,  at 
$11,566  was  the  lowest  bidder  for  paving  First  Ave. 

+MeMiunville,  Ore. — The  contract  for  improving  S^d  miles 
of  the  Soiirgrass  Cut-Off  Rd.  has  been  awarded  to  the  TIL- 
LAMOOK  BAY  CONSTRUCTION  CO.,   Bay  City,  at   $18,863. 

Martinez,  Calif. — The  Board  of  Supervisors  of  Contra  Costa 
County  will  soon  receive  bids  for  the  construction  of  3  miles 
of  highway  out  of  Martinez,  at  an  estimated  cost  of  $38,665. 
E.   E.   Arnold   is   County   Surv. 

+Oroville,  Cnllf. — The  City  Trustees  have  awarded  a  con- 
tract for  street  work  to  the  CLARK-HENBRY  CO.,  Sacra- 
mento,   at    $15,700. 

+I*escadero,  Calif. — The  contract  for  constructing  a  high- 
way from  l*escadero  to  the  Santa  Cruz  County  line  has  been 
awarded    to   L.    G.    HARE,    at    $29,234. 

+  San  Jose,  Calif — The  Board  of  Supervisors  of  Santa  Clara 
Countv  has  awarded  contracts  for  improving  White.  Tully  and 
San  Felipe  Roads  to  the  RANSOME  CRUMMEY  CO.,  Oakland, 
at  $31,854;  Ford  Rd.,  Phelan  and  Fontasso  Ave.  to  J.  W.  MC- 
DONALD, Jr.,  San  Jose,  at  $14,887. 

Santa  Cruz,  Calif. — The  City  Trustees  will  soon  receive 
bids  for  paving  Bay  St.,  from  (iontinental  to  King  St.,  at  an 
estimated   cost  of  $20,000. 

Belleville,  Ont. — The  City  Council  plans  to  pave  various 
streets  with  granolithic.     J.  W.   Evans  is  City  Engr. 

+NinKara  Falls.  Ont. — The  contract  for  paving  Queen  St. 
with  vitrified  brick  has  been  awarded  to  C,  H.  KUNMEYER. 
Niagara   Falls,  at   $9244.      Noted   June   10. 

+Xiagara  Falls,  Ont. — The  contract  for  paving  Robert  St. 
with  reinforced  concrete  has  been  awarded  to  P.  A.  LORENZO, 
at  $4215. 

INDUSTRIAL,  WORKS 

Lawrence,  Mass.- — The  Lenox  Motor  Car  Co.,  18  Columbu^ 
Ave.,  Boston,  Mass.,  will  Build  a  reinforced-concrete  factory 
to  cost  $100,000.  Gllman  &  Ames,  8  Congress  St.,  Boston,  Mass., 
is  Arch. 

Soniervllle,  Mass. — The  American  Tube  Co.  will  build  a  one- 
story,  17Sx24S-ft..  brick  addition  to  its  plant  at  140  Somer- 
ville   St.,   to   cost   $58,000. 


Springfield,  Mass. — The  Bausch  Machine  Tool  Co.  will  build 
a  41x50-ft.  addition  to  its  plant  to  cost  about  $44,000. 

W'inthrop,    Mass. — The    contract    will    soon    be    awarded    by 

C.  A.  &  P.  N.  Russell,  Arch.,  50^4  Warren  St..  Boston.  Mass.. 
for  the  construction  of  a  one-story.  72xl32-ft.  garage  for 
J.  W.  Silver,  IS  Tremont  St.,  Boston,  Mass.  The  estimated 
cost  is  $25,000. 

Pawtucket,  R.  I. — Bids  are  being  received  for  the  construc- 
tion of  a  three-story,  70xl00-ft.  brick  mill  for  the  Philips 
Insulated  Wire  Co.,  Central  Ave.  Jenks  &  Ballou,  Grosvenor 
Bldg.,   Providence.   R.   I.,   is  Arch. 

+Pawtucket.  R.  I.— The  BENJ.^MIN  F.  SMITH  CONSTRUC- 
TION CO.  has  been  awarded  the  contract  for  the  construction 
of  a  four-storv.  27xl60-ft.  factory  with  a  one-story.  60x67-ft. 
extension  for  the  Acme  Finishing  Co.  The  estimated  cost  is 
$18,000. 

+Provldenee,  R.  I. — The  Metal  Products  Corp..  Thurbur 
,4ve.,  has  awarded  the  contract  for  the  construction  of  a  one- 
storv.  60x212-ft.  and  a  two-story.  45x60-ft.  addition  to  WIL- 
LI.4M  H.  HAMLYN  &  SON.   78  Mawny  St. 

Providence.  R.  I. — The  Terminal  Warehouse  Co.  will  build 
a  five-storv.  100x250-ft.  warehouse  by  day  labor.  The  esti- 
mated cost'  is  $100,000.  William  M.  Harris,  546  Atwells  Ave. 
is  Pres.  Warren  &  Gerrish,  53  State  St.,  Boston,  Mass..  is 
Arch.     Noted  June   10. 

+Hartford,  Conn. — The  Hartford  Rubber  Works,  Park  St.. 
has  awarded  the  contract  for  the  construction  of  a  two-story, 
75xl40-ft.  warehouse  to  the  J.  H.  CROZTER  CO.,  721  Main  St. 
Lockwood.  Green  &  Co.,  60  Federal  St.,  Boston,  Mass.,  is  Engr. 

+Hartford,  Conn. — THOMAS  MALCOMBE,  118  Asylum  St. 
has    been    awarded    the    contract    for    the    construction    of    a^ 
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tlnee-story,  42.\llU-ft.  factory  for  the  Jacobs  Mfn.  Co.  (Irccn- 
wood  &  Noer,  S-17  Main  St.,  is  EiiKr.     Noted  June  3  and   HI. 

Ilnrtford,  I'oiin.— William  Beck,  107  Albany  Ave.,  will  build 
I  t'vo-story!  r.2xSS-ft.  garage  to  cost  about  $20,000.  Fred  C. 
Walz.   lis  Asylum  St.,   is  Arch. 

Hartfard,  Conn.— Bids  are  belnK  received  by  Charles  Har- 
ris, 1026  Main  St.,  for  the  construction  of  a  two-story,  58x90-ft. 
garage  to  cost  $20,000.  Burton  A.  Sellew,  756  Main  St.,  is  Arch. 
+T<iiTlui;toii,  Conn. — The  Turner  &  Seymour  Co.  has  award- 
ed the  contract  for  the  construction  of  a  30xl70-ft.  brick  and 
concrete  addition  to  its  plant  to  the  TORRINGTON  BUILDING 
CO. 

+  .\lliiiny,  N.  Y Fuller  &   Robinson,  .Vrch..  95  State  St.,  has 

awarded  the  contract  tor  the  construction  of  a  three-story, 
72.x75-ft.  addition  to  the  garag-c  of  the  Albany  Garage  Co., 
Howard  and  Lodge  St..  to  the  W.  S.  H.XMMILL  CO..  Carl  Rldg., 
Troy,  N.   Y.     The  estimated  cost   is   $60,000.     Noted  June   24. 

+Bun-alo,  N.  V. —  (Official) — The  TURNKR  CONSTRUCTION 
CO..  Prudential  Bldg.,  has  been  awarded  the  contract  for  the 
construction  of  a  ten-story,  105xl41-ft.  reinforced-concrete 
cold-storage  warehouse  at  Perry  and  Columbia  St.  for  the 
Buffalo  Cold-storage  Co.  D.  E.  Knowlton  is  Pres.  Noted 
June    14. 

Bullalo,  N.  Y. — The  Buffalo  Copper  &  Brass  Rolling  Mills 
has  obtained  permits  for  the  construction  of  two  one-story 
additions  to  its  plant  at  44  Sayre  St.,  to  cost  $160,000. 

Elinlra,  N.  Y. — Bids  wiU  soon  be  received  by  Pierce  &  Bick- 
ford,  Arch.,  IIS  Lake  St.,  for  the  construction  of  a  five-story, 
53xT0-ft.,  reinforced-concrete  warehouse  for  Barker,  Rose  & 
Clinton.    A.  Clinton.  109  Lake  St.,  is  in  charge. 

Fulton,  N.  Y. — The  Hunter  Arms  Co.  contemplates  the 
construction  of  two  factories  to  cost  about  $30,000.  Thomas 
Hunter   is  in  charge. 

New  York,  N.  Y. —  (Borough  of  Bronx) — The  Coryell  Bldg, 
Co.,  Inc.,  1414  Vyse  Ave.,  will  build  a  one-story,  75xl70-ft. 
brick  garage  on  176th  St.,  to  cost  $12,000.  Carl  Demmerle, 
1510  Bryant  Ave.,   is  Arcli. 

New  York,  N.  \, —  (Borough  of  Brooklyn) — Bids  will  soon 
be  received  by  Thode  &  Harvie,  Arch.,  406  Ninth  St..  for  the 
construction  of  a  two-story,  50xl64-ft.  brick  laundry  on 
Prospect  Ave.  for  the  Anchor  Laundry  Co.,  361  Seventh  Ave. 
The   estimated   cost   is   $60,000.     F.   L.    Roth   is   Pres. 

+New  York.  N.  Y. —  (Borough  of  Brooklyn) — FRANK  M. 
WALSH.  374  Hamilton  Ave.,  has  been  awarded  the  contract 
for  the  construction  of  a  two-storv,  90x99-ft.  garage  at  1203- 
1209  Atlantic  Ave.,  for  Charles  Cooper,  157  Remsen  St.  The 
estimated  cost  is  $19,000.  J.  Sarsfleld  Kennedy,  157  Remsen 
St.,  is  Arch. 

♦New  York,  N.  Y. —  (Borough  of  Brooklyn) — McAvoy  & 
Smith,  S5S  71st  -St..  has  awarded  the  contract  for  the  construc- 
tion of  a  one-story,  50xl00-ft.  garage  at  Bedford  Ave.  and 
Robinson  St.  to  MEYER  &  SWEENY,  607  Flatbush  Ave.  Slee 
&  Bryson,  154  Montague  St.,  is  -\rch.  The  estimated  cost  is 
$10,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — WilHam  O.  Ost- 
heimer.  11th  St.  and  Fifth  Ave.,  will  build  a  three-story, 
50x95-ft.  brick  garage  on  11th  St.,  to  cost  about  $15,000.  S.  L. 
Behen,  161  Ninth  Ave.,   is  Arch. 

New  Y'ork,  N.  Y. —  (Borough  of  Manhattan) — James  J.  Rior- 
dan,  1   East  14th  St.,  will  build  a  three-story,   93x225-ft.   print- 
ing   building    at    438-454    W^est    18th    St.     James    S.    Maher,    431 
.    West    14th   St.,   is   Arch. 

♦New  York,  N.  \. —  (Borough  of  Manhattan) — The  Mon- 
mouth Garage  Co.,  126  East  54th  St.,  has  awarded  the  con- 
tract for  the  construction  of  a  five-story,  50xl00-ft.,  concrete 
garage  at  226-228  East  54th  St.  to  FRED  T.  LEY  &  CO.,  INC., 
52  Vanderbilt  Ave.  The  estimated  cost  is  $100,000.  Ballinger 
»  &  Perrot,  1211  Arch  St.,  Philadelphia,  Penn.,  is  Arch. 

New  Y'ork,  N.  Y. —  (Borough  of  Manhattan) — The  contract 
wiU  soon  be  awarded  by  M.  W.  Del  Gaudio,  1910  Webster  Ave. 
(Borough  of  Bronx),  for  the  construction  of  a  three-story, 
50x96-ft.  brick  factory  on  106th  St.  for  Tmperato  &  Camera, 
2107   First  Ave.     The   estimated   cost  is  $15,000. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — William 
Koenig,  122d  St.  and  St.  Nicholas  Ave.,  has  awarded  the  con- 
tract for  alterations  to  his  garage  to  JOHN  M.  MAC  ADAM  & 
CO.,  29  West  34th  St.  The  estimated  cost  is  $16,000.  L.  P. 
Santangela.    2364    Eighth   Ave.,    is   Arch. 

+Ne-iv  York,  N.  Y'. —  (Borough  of  Manhattan) — JOHN  COL- 
LINS. 41S  West  42d  St..  has  been  awarded  the  contract  for 
rebuilding  the  factory  of  the  Tegetmeier  &  Riepe  Co..  781 
First  Ave.  J.  M.  Baker.  9  Jackson  Ave.  (Borough  of  Queens), 
is  .\rch.      The   estimated   cost   is   $20,000.      Noted   Apr.   S. 

Seneca  Fall.«i,  N.  \. — Bids  will  be  received  about  Sept.  1  by 
Willard  Case  &  Co..  17  Battery  PI.,  New  York,  N.  Y.,  for  the 
construction  of  a  $100,000  plant  for  the  Seneca   Falls  Mfg.  Co. 

♦  Syracuse,  N.  Y. — The  New  Process  Gear  Co.,  500  Plum  St., 
has  awarded  the  contract  for  the  construction  of  a  four-story, 
55xl60-ft.  addition  to  its  factory  to  the  R.  H.  HOWES  CON- 
STRUCTION CO.,  105  West  40th  St..  New  York,  N.  Y.  The 
estimated  cost  is  $50,000.  Day  &  Zimmerman,  611  Chestnut 
St.,   Philadelphia,   Penn.,   is   Arch. 

Vtloa,  N.  Y. — The  Oneita  Knitting  Mills  will  build  a  $25,- 
000  addition  to  its  plant.     N.  T.  Devereux  is  Pres. 

♦."Inipere,  N.  J. — The  contract  for  the  construction  of  a 
60x200-ft.  reinforced-concrete  factory  for  the  Crocker-Wheeler 
Co.  has  been  awarded  to  the  AMERICAN  CONCRETE  STEEL 
CO..  Newark.  N.  J. 

+Bloomfield.  N.  J.— The  .AMERICAN  CONCRETE  STEEL 
CO..  Newark.  N.  J.,  has  been  awarded  the  contract  for  the 
construction  of  a  400x500  ft.,  concrete  factory  for  the  Inter- 
national   Arms    Co.      Noted   July    22. 

•fBntler,  N.  J. — JOHN  PROVOST  has  been  awarded  the  con- 
tract for  the  construction  of  a  three-story,  47xl42-ft.  rein- 
forced-concrete addition  to  the  factory  of  the  Pequanoc  Rub- 
ber Co.  The  estimated  cost  is  $28,000.  M.  Howman,  6  Park 
Ave.,  Paterson,  N.  J.,  is  Arch.     Noted  July   1   and  Aug.   5. 


Garwood,  N.  J. — The  Powers  &  Robinson  Foundry  &  Ma- 
chine Co.  plans  the  construction  of  a  50x200-ft.,  reinforced- 
concrete  factory. 

HnckenMnck.  N.  J. — The  American  &  British  Mtg.  Co., 
Bridgeport,  Conn.,  has  purchased  a  26-acre  site  and  plans  the 
construction   of  a  plant, 

•fHarrlHon.  N.  Y.— The  DAVID  HENRY  BUILDING  CO.,  207 
Market  St.,  Newark,  N.  J.,  has  been  awarded  the  contract 
for  the  construction  of  a  two-story,  lOOxlOO-ft.  warehouse 
for  the  H.  J.  Heinz  Co.,   256  West  St.,  New   York.  N.    Y. 

+J»'rMcy  City,  N.  J. — The  contract  for  the  construction  of  a 
two-story,  54x234-ft.  and  a  one-story,  60xl04-ft.  printing  plant 
on  Maple  Ave.  for  the  Jersey  City  Printing  Co.,  37  Mont- 
gomery St.,  has  been  awarded  to  the  JOHN  W.  FERGUSON 
CO..    15'2   Market  St.,  Paterson,  N.  J. 

+KinKMland.  N.  J. — The  Canadian  Car  &  Foundry  Co.,  120 
Broadway,  New  York,  N.  Y.,  has  awarded  the  contract  for 
the  construction  of  two  storehouses  to  SIIIRE  &  WOCiDS, 
Lyndhurst.    N.   J. 

Newark,  N.  J. — The  Celluloid  Co.  will  build  a  two-story 
reinforced-concrete  and  brick  building  at  70  Westcott  St. 
Estimated  cost,  $15,500. 

Newark.    N.    J The    Butterworth-Judson    Co.    will    build    a 

one-storv,  40x300-ft.  factory  on  Ave.  R,  to  cost  approximately 
$15,000. 

♦  Newark,  N.  J. — M.  Basch.  Basch  &  Greenfield  Co..  67 
Seventh  .\ve..  has  awarded  the  contract  for  the  construction 
of  a  three-storv,  43x99-ft.  brick  factory  at  15-17  Stone  St.  to 
ANDREW  GRAND,  57  New  St.  The  estimated  cost  is  $15,000. 
Hyman  Rosensohn.  800  Broad  St..  is  Arch. 

♦Newark,   N.  J THE    FACTORY'   CONSTRUCTION  CO..    70 

Westcott  St.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story,  47xl00-ft.  factory  for  the  Celluloid 
Co.,   290   Ferry  St.     The  estimated  cost   is  $15,500. 

♦  New  Brunswick,  N.  J.— The  JOHN  W.  COWPER  CO., 
Fidelity  Bldg..  Buffalo,  N.  Y.,  has  been  awarded  the  contract 
for  the  construction  of  a  two-story,  70xl00-ft.  addition  to  the 
factory  of  the  Simplex  Automobile  Co.  The  estimated  cost  is 
$20.00(). 

Plainfleld,  N.  J. —  (Official) — The  contract  will  soon  be 
awarded  by  John  G.  Brown.  Arch..  Witherspoon  Bldg.,  Phila- 
delphia. Penn.,  for  the  construction  of  a  two-story,  120xl20-ft. 
brick  and  concrete  addition  to  the  plant  of  the  Sauer  Motor 
Co.  The  estimated  cost  is  $30,000.  Noted  May  6  and  20  and 
Aug.  12. 

Union  Hill,  N.  .1. —  (Weehawken  post  office) — Bids  are  be- 
ing received  by  Philip  H.  Dilmer,  Arch.,  128  Humboldt  St..  for 
the  construction  of  a  two-story.  53x97-ft.  brick  dairy  on  Ful- 
ton St.  for  William  Jordan.     The  estimated  cost  is  $15,000. 

Berwick.  Penn. — The  American  Car  &  Foundry  Co.  plans 
the  construction  of  an  S0x4S0-ft.,  brick  addition  to  its  plant 
to  cost  $90,000. 

♦CroTden,  Penn. —  (Bridgewater  post  office)  —  (Official)  — 
The  contract  for  the  construction  of  a  one-story.  40x250-ft. 
dairy  for  Joseph  R.  Grundy.  Bristol.  Penn.,  has  been  a^varded 
to  C'  Z.  STRODLING,  Oxford  Valley.  Penn.  Heacock  &  Hokan- 
son.  1218  Chestnut  St.,  Philadelphia.  Penn..  is  Arch.  Noted 
July  1. 

Haverford,  Penn. — Bids  are  being  received  by  H.  Brooks 
Price.  Arch..  105  West  40th  St..  New  York.  N.  Y..  for  the  con- 
struction of  a  two-story,  34xS9-ft.  garage  for  Archibald 
G.  Thomson.  New  Stock  Exchange  Bldg.,  Philadelphia.  Penn. 
The   estimated  cost  is   $25,000. 

♦Philadelphia,  Penn. — Frank  P.  Leflan  has  awarded  the 
contract  for  the  construction  of  a  one-story,  55x244-ft.  garage 
to  HARRY  RROCKLEHURST,  512  Norris  St.  The  estimated 
cost    is    $13,000. 

Philadelphia.  Penn. — Bids  are  being  received  by  John  Scott 
&  Co.,  American  and  Diamond  St..  for  the  construction  of  a 
four-story,  50xl22-ft.  addition  to  its  warehouse  to  cost  $50,000. 
M.  Ward  Easby,  1420  Chestnut  St..  is  .\rch.     Noted  Aug.  12. 

Zclienople,  Penn. — H.  C.  Eilholtz  contemplates  the  con- 
struction of  a  two-story,  5SxlOO-ft.  commercial  garage  to  cost 
$12,000. 

♦\ViIniinKton,  Del. — Philip  Johnson  has  awarded  the  con- 
tract for  the  construction  of  additions  and  alterations  to  his 
warehouse  to  CH.\RLES  J.  DOUGHERTY.  Roscoe  C.  Tindall, 
Equitable    Bldg..    is   Arch. 

Wllminston,  Del. — The  contract  will  soon  be  awarded  by 
Brown  &  Whiteside,  Arch.,  Du  Pont  Bldg.,  for  the  construction 
of  a  one-storv,  32x240-ft.  warehouse  for  the  Electric  Hose  & 
Rubber  Co.     The   estimated   cost   is   $15,000. 

Baltimore,  Md. — C.  Warner  Storck.  Charles  and  Franklin 
St  plans  the  construction  of  a  two-story  warehouse,  to  cost 
$25,000.      E.   H.   Glidden.  Garrett  Bldg..   is  Arch. 

♦Baltimore,  Md. — John  F.  Hancock  &  Son,  4  South  Howard 
St  has  awarded  the  contract  for  the  construction  of  a  three- 
stdrv,  22x60-ft.  addition  to  its  warehouse  to  CHARLES  H. 
BRCDOKS.  923  North  Carey  St.  The  estimated  cost  is  $10,000. 
Baltimore.  Md. — Bids  are  being  received  by  E.  E.  Otten- 
heimer  327  Law  Bldg..  for  the  construction  of  a  one-story, 
30x65-ft.  garage.  The  estimated  cost  is  $10,000.  F.  E.  Beall, 
306   St.   Paul   St..  is  Arch. 

Baltimore,  Md. — The  Baltimore  Lumber  Co.,  Baltimore,  Md., 
will  build  a  four-story  warehouse  on  Watson  St.  George  R. 
Callis,  Jr.,  is  Arch. 

♦Baltimore,  Md. — The  contract  for  the  construction  of  a 
334xl76-ft.  factory  on  Hull  St.  for  G.  Ober  &  Sons  has  been 
awarded   to   the   SANFORD   &   BROOKS  CO.,   at   $55,000. 

♦^Va»hinBton,  D.  C— IRWIN  &  LEIGHTON.  12th  and 
Cherry  St  Philadelphia.  Penn.,  has  been  awarded  the  con- 
tract "for  the  construction  of  a  six-story.  100x300-ft.  service 
building  for  the  Ford  Motor  Co.,  Detroit,  Mich.  The  estimated 
cost  is  $600,000.  Kohn  &  Wilby,  58  La  Fayette  Ave.,  Detroit. 
Mich.,  is  Arch. 

♦Washington,  D.  C. — Peter  M.  Dorsch,  1811  Seventh  St., 
N  W  has  awarded  the  contract  for  the  construction  of  a 
two-storv.    48x60-ft.   bakery  to   A.   M.   POYNTON,   715    14th   St.. 
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N.  W.  The  estimated  cost  is  $15,000.  Simmons  &  Cooper. 
Coicoian   BldK..   is   Arch. 

HIvhmontI,  Vn. — Bids  are  being  received  by  Baldwin  & 
Brown,  1557  East  Main  St.,  for  the  construction  of  a  six-story 
war»'hoiise  to  cost  $30,000.  Carmeal  &  Johnson,  Chamber  of 
Commerce    BIdg.,    is    Arch.      Noted    Aug.    5. 

Columbin,  S.  C. — The_  Carolina  Veneer  Co.,  Biltmore,  N.  C, 
will  build  a  factory.  Joseph  E.  Kocka  is  Pres.  Estimated 
cost.    $50,000. 

Dothnn,  .-Via. — The  Farmers'  Union  Warehouse  Co.  will  build 
a  warehouse,  to  cost   $75,000. 

Uothan,  .\ln. — The  Central  Warehouse  &  Gin  Co.,  recently 
incorporated,   will  build  a  warehouse.     Estimated  cost.   $75,000. 

PnyettevUle,  Tenn. — The  Elk  Cotton  Mills  will  build  a 
mill.  The  estimated  cost  is  $90,000.  J.  B.  Sirrine,  Greenville, 
S.  C.  is  Arch,  and   Engr. 

JohnNon  <'l«y,  Tenn. — The  Clinehfleld  Products  Co.  plans 
the  construction   of  a   $500,000  plant. 

Ciintnn.  Ohio — The  United  Steel  Co.  plans  the  construction 
of  a   $2,000,000   plant. 

t'levelHnd,  Ohio — The  Commercial  Flour  &  Milling  Co.,  12.''i3 
.Superior  Viaduct,  will  build  a  five-story,  brick  warehouse  on 
Scranton  Rd.  William  J.  Mahnke  is  Pres.  Estimated  cost, 
$25,000. 

riovrlnnd,  Ohio — Bids  will  be  received  until  Oct.  1  by  the 
\V.  W.  Hodges  Co..  Arch.,  1216  Schofield  Bldg.,  for  the  con- 
struction of  a  one-storv.  100xl32-ft.  factory  for  the  J.  D.  Ryan 
Co..   211    High  Ave.     The  estimated   cost  is  $15,000. 

+rieveland,  Ohio — The  contract  for  the  construction  of  a 
four-storv  factory  at  4223  Hamilton  Ave.,  for  the  Blwell- 
Parker  Electric  Co..  has  been  awarded  to  the  MASTER- 
.MXTLLEN  CONSTRUCTION  CO..  454  Rose  Bldg.  George  S. 
Rider  &  Co..  512  Century  Bldg.,  is  Arch.  Estimated  cost. 
$50,000. 

Cleveland,  Ohio — The  City  Auto  &  Supply  Co.,  2352  Euclid 
.\ve..  will  build  a  two-story  garage  and  service  station  at 
East  23d  and  Chester  St.     Estimated  cost,  $25,000. 

rievrland,  Ohio — The  Vlchek  Tool  Co.  will  build  an  addi- 
tion to  its  plant  at  10.709  Quincy  Ave.,  to  cost  $18,000. 

+Clereland,  Ohio — The  Chandler  Motor  Car  Co..  East  31st 
.St.  and  St.  Clair  Ave.,  has  awarded  the  contract  for  the  con- 
struction of  a  plant  to  the  BOLTON-PRATT  CO.,  802  Columbia 
Rldg.  Ernest  McGeorge.  853  Leader-News  Bldg.,  is  .\rch. 
Noted   July    22. 

+CIevrland.  Ohio — W.  I.  THOMPSON  &  SON.  6110  Euclid 
.\ve..  has  been  awarded  the  contract  for  the  construction  of  a 
four-story.  100xl20-ft.  factory  for  the  Russ  Co.,  5700  Walworth 
Ave.      W.   W.   Hodges,  1216   Schofleld   Bldg.,   is  Arch. 

+rieveland,  Ohio — The  Harshaw,  Fuller  cSr  Goodwin  Co.. 
712  Electric  Bldg..  has  awarded  the  contract  for  the  con- 
struction of  a  two-storv,  60xl09-ft.  addition  to  its  factory 
to  SAMUEL  AUSTIN  &  SON  CO..  14,230  Euclid  Ave.  The 
estimated   cost    is   $30,000. 

Indianapolix.  Ind. — S.  Ringold  will  build  a  garage  at  Capi- 
tol and  Vermont  St.,  to  cost  $12,600. 


HnHtlnKM,  Midi. — The  contract  will  soon  be  awarded  for  the 
construction  of  a  1  .")0x300-ft.  machine  shop  for  the  Consoli- 
ilated  Press  Co.  Frank  D.  Chase,  Peoples  Gas  Bldg.,  Chicago, 
111.,  is  Arch. 

+.\lton.  III. — The  'U'estern  Cartridge  Co.  has  awarded  the 
contract  for  the  construction  of  a  two-storv  factory  to  the 
WIMMER  CONSTRUCTION  CO.,  Victoria  Bldg.,  St.  Louis,  Mo. 
Theodore  Masel  is  -\rch. 

rhiraeo.  III. — Bids  will  be  received  about  Sept.  1  bv  Price 
&  McLanahan.  Arch..  Bellevue  Court  Bldg..  Philadelphia, 
Penn..  for  the  construction  of  a  five-story,  500xS00-ft.  freight 
storage  building  for  the  Pennsylvania  R.R.  Co.,  Pittsburgh, 
Penn.     The  estimated   cost  is   $2,000,000. 

ChioaKO,  III. — Bids  are  being  received  by  Paul  Gerhardt. 
64  West  Randolph  St..  Arch.,  for  the  construction  of  a  si.x- 
story,  200x300-ft.  warehouse  for  the  Wheeling  Corrugating 
Co.     The  estimated  cost  is  $200,000. 

+ChicaKO.  III. — The  Michigan  Central  Rv..  La  Salle  St. 
Station,  has  awarded  the  contract  for  the  construction  of  a 
one-story  freight  house  to  the  LEVnEN.  ORTSEIFBN  CO.. 
53  West  Jaekson  Blvd.  The  estimated  cost  is  $12,000.  A.  T. 
Hawk,  139  West  Van   Buren   St.,  is  Arch. 

Ohlenico.  III. — Revised  bids  are  being  received  bv  A.  S. 
-Mschuler.  28  East  Jackson  Blvd..  Arch.,  for  the  construction 
of  a  six-story.  108xl2n-ft.  printing  plant  for  the  Regensteiner 
Colortype  Co..  1201   West  Jackson  Blvd. 

ChlraKO,  III. — The  contract  will  soon  be  awarded  for  the 
construction  of  a  three-story.  41xll6-ft.  factory  for  the  Re- 
public Box  Co..  913-31  North  Halsted  St.  Hola'bird  &  Roche. 
104  Sou;h  Michigan  Ave,,  is  Arch. 

+Chirai;o,  III.— f Official)— The  Chicago  Title  &  Trust  Co., 
69  West  Washington  St.,  has  awarded  the  contract  to  the 
O.  W.  ROSENTHAL  CO.,  SO  East  Jackson  Blvd.,  for  the  con- 
struction "{  a  seven-story  reinforced-concrete  warehouse  at 
411  West  DrMnge  St.  The  estimated  cost  is  $150,000.  Paul 
Gerhardt.   64   West   Randolph   St.,   is   .\rch.     Noted   Aug.   5. 

+MadiMon,  Wis — The  Union  Transfer  &  Storage  Co.  has 
awarded  the  contract  for  construction  of  a  six-story  ware- 
house, office  and  plant,  costing  about  $120,000,  to  N.  E.  BREDE, 
Chicago.    III.      Noted   Apr.    29. 

Milnrankee.  IVIh. — The  Lindc  Air  Products,  42d  St.  Bldg., 
New  York,  N.  T..  plans  the  construction  of  a  one-story,  150x 
250-ft.  factory  at  38th  and  National  St.  The  estimated  cost  is 
$50,000. 


>lilnaukee.  Wis. — Bids  will  soon  be  received  by  Kirchhoff 
&  Rose,  Arch.,  1312  Majestic  Bldg.,  for  the  construction  of  a 
six-story,  70xl50-ft.,  brick  and  concrete  addition  to  the  plant 
of  the  Phoenix  Knitting  Co.,  20S  Broadway.  The  estimated 
cost   is  $100,000. 

Minneapolis,  Minn. — The  Lansing  Co.  will  build  a  five- 
story   warehouse  at   519-21   Third   St.,   to  cost   $40,000. 

St.  Paul,  Minn. — The  Equity  Cooperative  Grain  Exchange 
plans  the  construction  of  a  reinforced-concrete  grain  elevator 
to  cost   $150,000. 

(harden  City,  Kan. — The  Alfalfa  Milling  Co.  will  expend 
$175,000  to  increase  the  capacity  of  its  plant. 

St.  Louis,  iMo. — The  Pulitzer  Publishing  Co.,  212  North 
Broadway,  contemplates  the  construction  of  a  five-story  pub- 
lishing house,  to  cost  $200,000.  Barnett,  Havnes  &  Barnett, 
Century    Bldg..    is    Arch. 

St.  Louis,  Mo. — Bids  are  being  received  by  J.  M.  Dunham 
&  Co.,  Arch..  Dunham  Bldg.,  for  the  construction  of  a  two- 
story  warehouse  for  the  Hafner  Mfg.  Co.,  Main  and  Dock  St. 
The  estimated   cost   is   $25,000. 

+St.  Louis,  Mo. — The  Pavely  Dairy  Co.,  3301  Park  Ave.,  has 
awarded  the  contract  for  the  construction  of  a  $50,000  dairy 
plant  to  the  GILSONITE'  CONSTRUCTION  CO.,  Wainwright 
Bldg.     Leonhard  Haeger,  3844  Utah  PI.,  is  Arch.     Note    June  17. 

Troy,  Mo. — The  Racket  Store  Co.  will  build  a  two-storv 
ice-storage  building  to  cost  $20,000.  J.  M.  Dunham  &  Co.. 
Chemical    Bldg..    St.    Louis.    Mo.,    is   Arch. 

Orange,  Tex. — The  plant  of  the  Lutcher  &  Moore  Lumber 
Co..  which  was  recently  destroyed  by  fire  at  a  loss  of  $150,000, 
will   be   rebuilt. 

Post,  Tex. — Plans  are  being  made  to  increase  the  capacity 
of  the  Post  Cotton  Mills  Co.  by  enlarging  the  plant  to  four 
times  its   present   size.     The  estimated   cost   is   $1,500,000. 

San  Benito,  Tex. — Plans  are  being  prepared  for  the  con- 
struction of  a  two-story,  brick  refrigeration  plant  for  the 
Rio  Grande  Valley  Ice  Co.     The  estimated  cost   is  $25,000. 

Oklahoma  C'ty,  Okla. — The  contract  vyill  be  awarded  about 
Sept.  1  for  the  construction  of  an  assembling  plant  for  the 
Ford  Motor  Co..  Detroit,  Mich.  Albert  Kahn,  58  La  Fayette 
Ave.,  Detroit,  Mich.,  is  Arch.  J.  A.  Deignan  is  Local  Mgr. 
Noted    July    29. 

Denver,  Colo. — The  contract  will  soon  be  awarded  for  the 
construction  of  a  four-story,  65x65-ft.  warehouse  for  the 
Turner  Co.  S.  H.  Dunford,  10  South  La  Salle  St..  Chicago,  III., 
is   ..\rch. 

f;old  Hill,  Ore. — The  Beaver  Portland  Cement  Co.  will  soon 
start  work  on  the  construction  of  a  $600,000  plant.  J.  C. 
Burch,   Portland,  Ore.,  is  Mgr. 

Giant,  Calif. — The  Atlas  Powder  Co.  plans  to  expend  $500,- 
000  in  remodeling  and  enlarging  its  plant.  W.  J.  Webster  is 
Pres. 

+  lnf;ersoll,  Onl.— JOHN  H.\YM.\N  &  SONS,  LTD..  London, 
Ont.,  has  been  awarded  the  contract  for  the  construction  of  a 
$50,000    factory   for   the    Borden    Mills    Co. 

Reeina,  Sask. — Bids  are  being  received  by  the  Robert  Simp- 
son Co.,  Queen  and  Yonge  St.,  Toronto,  Ont.,  for  the  construc- 
tion of  a  brick  and  reinforced-concrete  warehouse,  to  cost 
$l.'iO,000.     Noted  Aug.    12. 

FRDERAL    GOVIORNMENT    WORK 

Post  Office — Gardiner,  Maine — Bids  were  received  Aug.  13 
by  the  Acting  Supervising  Architect.  Treasury  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  a  post  office  at  Gardiner 
(a)  limestone,  lb)  standstone,  as  follows:  Potters  Lumber  Co., 
East  Liverpool,  Ohio  (a)  $66,899;  E.  T.  Abbot  Construction  Co., 
New  York,  N.  Y.,  (a)  $58,920,  (b)  $61,200;  Otto  Nelson  Co., 
Bangor,  (a)  $61,554,  (b)  $63,292;  William  H.  Fissell  &  Co., 
New  York,  N.  Y.,  (a)  $55,000,  (b)  $60,000;  Conners  Bros.  Co., 
New  York.  N.  Y..  (a)  $64,450,  (b)  $66,9.'i6;  C.  M.  Leach,  Boston, 
Mjss  i;i)  ?i';s;,s73,  (b)  $75,759;  James  Devault,  Canton,  Ohio, 
(;.i  -f;  :  l:;l,  ib)  $66,900;  George  W.  Lane  &  Co.,  Lewiston,  (a) 
fi;'|^7l  Til. .mas  W.  Cissel  &  Co.,  Wooster,  Ohio,  (a)  $60,000, 
(111  .si;:;."iMi,  Westchester  Engineering  Co.,  White  Plains,  N.  Y., 
(a)  ?;6n,iino.  (b)  $65,000,  and  T.  F.  Moreau,  Lewiston,  (a)  $59,- 
894,    (b)    $61,674.     Noted   July   S. 

Miscellaneous  Supplies — Boston.  Mass. — Bids  will  be  re- 
ceived until  10  a.m.,  Aug.  24,  by  the  Bureau  of  Supplies  and 
Accounts.  Navy  Dept.,  Washington,  D.  C,  for  furnishing  mis- 
cellaneous   supplies    at    the    navy    yard,    Boston. 

Post  Office — North  Attleboro.  Mass. — Bids  were  received 
.4ug.  12  by  the  .\cting  Supervising  Architect,  Treasury  Dept.. 
Washington.  D.  C.  for  the  construction  of  a  post  office  at 
North  Attleboro,  Mass.,  as  follows:  N.  J.  Maernan  ..it  Co.,  North 
Attleboro,  (1)  $54,428,  (2)  $54,72S,  (3)  $55. 12s  M)  $55,448-  C. 
M.  Leach,  Boston,  (1)  $52,873,  (2)  $53,983,  (3)  $54,000,  (4)  $55,- 
200;  E.  T.  Abbot  Construction  Co.,  New  York,  N.  Y..  (1)  $51,- 
900,  (-2)  $52,700,  (3)  $52,600,  (4)  $53,300;  George  Howard  & 
Sons  Co..  Brockton,  (1)  $51,000.  (2)  $51,400,  (3)  $52,000,  (4) 
$52,400;  W.  H.  Fissell  &  Co,  New  York,  N.  Y.,  (1)  $47,990,  (2) 
$48,890,  (3)  $48,359,  (4)  $49,337;  Torbert  Construction  Co., 
Hampton,  Va.,  (1)  $50,249,  (2)  $50,749,  (3)  $51,119,  (4)  $51,619; 
R.  G.  Monroe  &  Co.,  North  Attleboro,  (1)  $53,191,  (2)  $53,491, 
(3)  $54,231,  (4)  $54,531;  Potters  Lumber  Co.,  East  Liverpool, 
Ohio,  (1)  $55,000.  (2)  $55,800,  (3)  $55,300,  (4)  $56,100;  West- 
chester Engineering  Co..  White  Plains,  N.  Y.,  (1)  $50,700,  (2) 
$52,500,  (3)  $52,000,  (4)  $54,000;  Conners  Bros.  Co.,  New  York, 
N.  Y.,  (1)  $54,450,  f2)  $55,450.  (3)  $55,250.  (4)  $55,750;  James 
Devault,  Canton,  Ohio.  (1)  $52,270,  (2)  $53,000,  (3)  $53,517,  (4) 
$54,000;  James  A.  Munroe,  North  Attleboro,  (1)  $47,817,  (2) 
$48,100,  (3)  $48,900,  (4)  $49,200.  and  Charles  W.  Wright.  Lynn, 
(1)    $54,875,    (2)   $55,773,    (3)    $56,273,    (4)    $56,873.     Noted  July  8. 

•Repairing  Breakwater — Buffalo.  N.  Y. — Bids  will  be  re- 
ceived until  11  a.m.,  Sept.  1,  by  the  U.  S.  Engineer.  Buffalo,  for 
furnishing  and  placing  riprap  and  repairing  concrete  super- 
structure on   Buffalo  breakwater 
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+DredElne — New  York,  N.  Y. — The  contract  has  been 
awarded  to  the  .MARYLAND  nUKOGlNG  &  CONTRACTING 
CO.,  Proiluce  lOxchange,  New  York,  at  12.450.  per  cu.yd.,  for 
dredgrinfj  in  the  Haiken.saek  River,  N.  J.,  and  In  channel  north 
of  Shooters   Ishinil,   N.    Y.      Noted   .June   24. 

+>leohiiniviil  StokerM — New  York,  N.  Y. — The  contract  has 
been  awarded  by  the  Bureau  of  Yards  and  Docks,  Na\;v  Uept., 
Washington.  D.  C,  to  the  WESTINGHOUSE  ELECTRIC  & 
MFG.  CO.,  Pittsburgh,  Penn.,  at  ?4S,332,  for  installing  new 
mechanical  stoker  equipment  in  the  boiler  plant  at  the  Navy 
Yard. 

UredKiuK — Baltimore,  Md. — Bids  will  be  received  until  2:30 
p.m.,  Sept.  IT),  by  the  U.  S.  Engineer,  309  Custom  Hou.se,  Bal- 
timore, for  dredging  in  certain  rivers  and  harbors  on  the  east 
shore   of   tiie   Cliesapeake    Bay. 

+Builrr  Plant — Indian  Head,  Md. — The  contract  has  been 
awarded  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D,  C,  for  the  construi-tion  and  equipment  of  an 
extension  to  the  boiler  plant  at  Indian  Head  Naval  Proving 
Grounds  to  JOHN  W.  DANFORTH  CO.,  Buffalo,  N.  Y.,  at  $153.- 
931.     Noted  June  3  and  July  15. 

Fuel  Oil  StoriiKe  PInuts — Norfolk,  Va. — Bids  will  be  re- 
ceived until  Oct.  16  by  the  Bureau  of  Y'ards  and  Docks,  Navy 
Dept.,  Washington.  D.  C,  tor  the  construction  of  fuel  oil  stor- 
age plants  at   the   navy  yard  and  station. 

Post  OHlee — Wellsburg,  W.  Va. — Bids  were  received  Aug. 
11  by  the  Acting  Supervising  Architect,  Treasurj'  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  a  post  oflice  at  Wells- 
burg, as  follows:  James  Devault,  Canton,  Ohio,  $42,600;  Olin 
Gerlach,  Frostburg,  Md.,  $43,692:  McFeely  Bros..  Steubensville, 
Ohio,  $52,990:  Westchester  Engineering  Co.,  W'hite  Plains,  N. 
Y.,  $43,S6S:  Carl  M.  Everson,  Brilliant,  Ohio,  $45,779;  Callahan- 
Mandl  Co., Chicago,  111.,  $43,476;  Thomas  W.  Cissel,  Wooster, 
Ohio,  $42,500;  J.  L.  Crouse,  Greensboro,  N.  C,  $44,863:  Potters 
Lumber  Co.,  East  Liverpool.  Ohio,  $43,800;  A.  S.  Craig  &  Co., 
FoUansbee,  $55,214;  W.  H.  Batson,  Moundsville.  $43,890;  Dei- 
trick  Construction  Co.,  Washington,  D.  C.  $43,948:  W.  H.  Fis- 
sell  &  Co.,  New  Y'ork,  N.  Y..  $42,700;  J.  S.  Rogers  Co.,  Moores- 
town,  N.  Y.,  $43,200:  George  A.  Shaul,  Seneca,  Kan.,  $44,924; 
John  G.  Unkefer  &  Co.,  Minerva,  Ohio,  $42,700;  Barnes  Bros., 
Logansport,  Ind.,  $42,400;  Colonial  Construction  &  Supply  Co., 
Charlottesville,  Va.,  $41,500;  W'.  J.  Brent  Construction  Co., 
Norfolk,  Va.,  $48,950:  Algernon  Blair.  Montgomery,  Ala.,  $44,- 
266;  Perkins  &  Jackson  Wheeling,  $50,494,  and  Harris  & 
Spindler,   Wheeling,    $43,798.      Noted    July    S. 

♦Lock  Gates — Montgomery,  Ala. — Bids  will  be  received  un- 
til noon,  Sept.  20,  by  the  U.  S.  Engineer,  Montgomery,  for  fur- 
nishing lock  gates. 

Metal  ^Vork — Milwaukee,  Wis. — Bids  will  be  received  until 
2  p.m.,  Aug.  25.  by  the  Lighthouse  Inspector  for  furnishing 
metal  work  for  two  steel  towers. 

Irrigation — Cheyenne.  Wyo. — Bids  will  be  received  until 
Sept.  8  at  the  office  of  the  U.  S.  Reclamation  Service,  Denver, 
Colo.,  for  irrigation  work  in  Goshen  Park,  Wyo.,  and  Neb.,  for 
the  first  10  miles  of  the  Ft.  Laramie  Reclamation.  The  esti- 
mated cost  is  $1,500,000. 

+Post  Office — Webb  City,  Mo. — The  contract  for  the  con- 
struction of  a  post  office  at  Webb  City  has  been  awarded  to 
GEORGE  A.  SHAUL,  Seneca,  Kan.,  at  $51,542.  Noted  June  17 
and    Aug.    5. 

Dam — Elephant  Butte,  N.  M. — Bids  will  be  received  until 
2  p.m.,  Sept.  2,  by  A.  P.  Davis,  Ch.  Engr.,  U.  S.  Reclaniation 
Service,  W'ashington,  D.  C,  for  furnishing  four  cylinder  gates 
and  accessories  for  the  spillway  at  the  Elephant  Butte  Dam. 
Rio  Grande  Project. 

+Reclaniation — Provo,  Utah — The  contract  for  the  con- 
struction of  Div.  9  of  tile  High  Line  Canal,  Strawberry  Valley 
irrigation  project,  has  been  awarded  to  HOUSER,  SIM  &  VOR- 
KINK.  Salt  Lake  City,  at  $35,505.  The  work  comprises  25,000 
cu.yd.  of  excavation  and  the  placing  of  2600  cu.yd.  of  rein- 
forced  concrete.     Noted  July  1. 

Dredsins: — Bremerton,  Wash. — The  low  bidder  for  dredg- 
ing both  sides  of  Piers  Nos.  6  and  7  of  the  Puget  Sound  Navy 
Yard,  the  work  comprising  the  dredging  of  approximately 
22,500  cu.yd.  was  the  Ericson  Construction  Co.,  Seattle,  at  $0.60 
per  cu.yd. 

Fnel  Oil  Storage  Plants — Bremerton,  Wash. — Bids  will  be 
received  until  Oct.  16  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C.,  for  the  construction  of  fuel  oil  stor- 
age plants  at  the  navy  yard  and  station. 

Fuel  Oil  Storage  Plants — Mare  Island,  Calif. — Bids  will  be 
received  until  Oct.  16  by  the  Bureau  of  Y'ards  and  Docks,  Navy 
Dept.,  W^ashington,  D.  C.  for  the  construction  of  fuel  oil  stor- 
age  plants   at   the   navy    yard. 

Fuel  Oil  Storage  Plant.s — San  Diego,  Calif. — Bids  will  be 
received  until  Oct.  16  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C.,  for  the  construction  of  fuel  oil  stor- 
age  plants   at   the   navy   yard   and   station. 

Se%'en  Buildings — San  Diego.  Calif. — The  low  bidder  for 
constructing  seven  buildings  at  the  radio  station  was  the 
Jaraes  H.  Jacobs  Construction  Co..  Hellman  Bldg.,  Los  Angeles, 
at   $41,010.     Noted   Apr.    8    and   June   24. 

Locomotives — Panama — The  only  bid  received  by  Maj.  F. 
C.  Boggs,  Gen.  Pur.  Agt.,  Panama  Canal,  Washington,  D.  C, 
Aug.  16,  for  furnishing  12  electric  towing  locomotives  with 
additional  motors  and  spare  parts  was  the  General  Electric 
Co.,  Schenectady,  N.  Y.,  at  $16,800  each.  Noted  June  17  and 
July  1. 

Miscellaneous  Supi»lies — Panama — Bids  will  be  received  un- 
til 10:30  a.m.,  Aug.  27,  by  Maj.  F.  C.  Boggs,  Pur.  Agt.,  Panama 
Ganal,  Washington,  D.  C,  for  furnishing  miscellaneous  sup- 
plies. 

Miscellaneous  Supplies — -Panama — Bids  will  be  received 
until  10:30  a.m.,  Aug.  31,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellan- 
eous supplies. 

-AMlscellaneous  Equipment^Balboa,  Panama — Bids  will  be 
received  until  10:30  a.m.,  Sept.  13,  by  Maj.  F.  C.  Boggs,  Gen. 
Pur.  Agt.,  Panama  Canal,  Washington,  D.  C,  for  furnishing 
motor-driven  capstans,  switchboards,  cables  and  miscellan- 
eous equipment   for   Dry   Dock   No.    1,   Balboa   Terminals. 
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+#DrrdKlng — Boston,  Mass. — The  contract  for  dredging  the 
channels  at  the  Pleasant  Park  Yacht  Club,  Winthrop;  Orient 
Heights,  East  Boston:  Wessagussett.  North  Weymouth  and 
at  the  Mystic  River  in  the  vicinity  of  Maiden  Bridge  has  been 
awarded   to  J.    P.   O'RIORDAN,   Boston.      Noted   Aug.   5. 

♦  Kartli  and  Concrete  Dam — Wallingford,  Conn. —  (Offlcial) 
— Bids  will  be  received  by  F.  A.  Wallace  (R.  Wallace  &  Sons 
Co.)  until  3  p.m.,  Aug.  18,  for  the  construction  of  an  earth 
and  concrete  dam  and  appurtenances,  at  the  Rose  Farm,  Wal- 
lingford. 

Shed — IVew  York,  N.  Y. —  (Boiough  of  Brooklyn)  —  (Ofllclal) 
— Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
A,  Battery  PI.,  Manhattan,  until  noon,  Aug.  23,  for  building  a 
freight   shed    on    the   pier   near   the   foot    of   29th   St. 

•+Subn'ny — New  York,  N.  Y. — (Borough  of  Brooklyn)  — 
(Official) — The  contract  for  the  construction  of  Section  No.  2, 
Route  No.  29  of  the  Nostrand  Ave.  subway,  has  been  awarded 
by  the  Public  Service  Commission  to  the  DOCK  CONTRACTOR 
CO.,  Union  Sq.,  New  York,  N.  Y.,  at  $1,692,370.  Noted  July  15 
and  Aug.   5. 

*+Snl>«ay  Station — New  York,  N.  Y. — (Borough  of  Queens) 
—  (Offlcial) — The  contract  for  the  construction  of  the  station 
finish  on  Route  No.  50  of  the  Queensboro  subway  extension 
and  Section  Nos.  1  and  3,  Route  Nos.  36  and  37  of  the  Corona 
Elevated  R.R.  has  been  awarded  by  the  Public  Service  Com- 
mission to  SNARE  &  TRIEST,  233  Bioadway,  New  York  at 
$750,000.     Noted   July   15  and   Aug.    5. 

+Machrnery  and  .Vppurtenances — New  York.  N.  Y. ^(Bor- 
ough of  Manhattan)  —  (Offlcial) — The  contract  for  coal  hoist- 
ing machinery  and  appurtenances  (omitting  head  house), 
part  of  the  coal  handling  plant  for  n.  H.  Perrv  &  Son.  Inc., 
foot  of  East  19th  St.,  has  been  awarded  to  the  "GITARANTEE 
CONSTRT'CTTON  CO.,  New  York,  N.  Y.  Charles  H.  Higgins,  30 
Church   St.,   New   York,  N.  Y.,   is   Consult.   Kngr. 

Barge  Canal  Work — St.  Johnsville.  N.  Y — Bids  will  be  re- 
ceived by  W.  W.  Wotherspoon,  State  Superintendent  of  Public 
Works,  Capitol.  Albany.  N.  Y.,  until  noon,  Sept.  8.  for  con- 
structing a  harbor  and  dockwall  on  the  north  side  of  the 
Mohawk  River  east  of  the  highway  bridge  at  St.  Johnsville. 
The    engineer's   estimate    is    $27,963. 

Motor  Fire  Apparatu.s — Philadelphia,  Penn. — According  to 
press  reports,  the  citv  plans  to  motorize  the  fire  department. 
The  City  Council  has  appropriated  $100,000  and  bids  will 
soon  be  asked. 

Dry  Dock  Improvements,  Etc. — Baltimore.  Md — The  Balti- 
more Dry  Docks  &  Shipbuilding  Co.  will  spend  $200,000  for 
additions  and  improvements  to  its  plant  at  Locust  Point. 
H.  A.   Evans  is  Vice  Pres. 

Dam — Toccoa.  Ga. — Bids  will  be  received  by  H.  J.  Cox,  City 
elk.,  for  constructing  a  sectional  concrete  dam.  H.  M.  Nab- 
stedt    is    Engr. 

Drainage — Cruger,  Miss. — M.  L.  Culley,  Jackson,  Miss.,  is 
making  surveys  for  the  Abiaca  Drainage  District.  J.  L. 
Lundy  is  Comr. 

Levees — Alexandria,  La. — Bids  will  be  received  by  the  Red 
River,  Atchafalaya  and  Bayou  Bouef  Levee  Board  until  Sept. 
10  for  the  following  levee  construction:  White  Place  to  W^ilso 
Point,  140,000  cu.yd.;  Simmsport  to  Deer  Range.  130,000  cu.yd.; 
Alto  Crevasse  to  Crooked  Bayou,  325,000  cu.yd.  H.  B.  Gist, 
Alexandria,  is  Secy. 

+Wharves — New  Orleans.  La. — The  contract  for  the  recon- 
struction of  the  Julia  St.  wharf  and  for  extending  the  Girod 
St.  wharf  has  been  awarded  to  the  JEFFERSON  CONSTRUC- 
TION CO.,   New  Orleans,   at    $71,498.68.     Noted   July   22. 

Speedway — Louisville.  Ky. — George  L.  Martin.  Louis  Seel- 
bach.  Patrick  J.  Hanlon  and  other  Louisville  men,  together 
with  Carl  G.  Fisher,  Pres.,  Indianapolis  Motor  Speedway, 
plan  to  construct  a  speedway  in  Louisville  at  a  cost  of 
$250,000. 

Motor  Fire  Apparatus^ — Bellaire,  Ohio — The  following  are 
the  bids  received  for  furnishing  motor  fire  apparatus:  G.  C. 
Hale,  Kansas  City,  triple  combination  truck,  $8150:  combina- 
tion. $4950;  tractor,  $4000;  total  $18,000.  .Ahrens-Fox,  triple 
combination,  $10,000;  according  to  specifications.  $900n.  J.  H. 
McGraw  &  Sons,  Federal  Truck  Co.,  tractor.  $2475:  tractor  M., 
$2490.  Robinson  Fire  Apparatus  Co.,  triple  combination, 
$10,000;  combination,  $5500;  tractor.  $2950;  total,  $16,320.  Bovd 
Truck  Co..  triple  combination.  $8580;  combination.  $5500;  total. 
$13,800.  Eagraves  Co.,  triple  combination,  $9000:  combination, 
$5000:  total,  $14,000.  American  La  France,  J.  P.  Johnson,  triple 
combinations  at  $8500,  $9000  and  $10,000;  combination,  $5500; 
tractor,   $4500. 

Dredging — Canton,  Ohio — W.  E.  Sarver,  City  Engr..  is  pre- 
paring plans  for  dredging  and  improving  East  Creek  from 
Tuscarawas   St.,    East,   for  about    two  miles. 

Subway  .\pproaches — Cleveland,  Ohio — The  County  Com- 
missioners will  hold  a  $2,000,000  bond  sale  to  be  used  for  the 
construction  of  subway  strei't  car  approaches  at  the  Detroit- 
Superior  high  level  bridge.     W.  A.  Stinchcomb  is  County  Engr. 

Tunnel — Columbus,  Ohio — Bids  will  be  received  by  Charles 
E.  Steb,  Secy.,  Board  of  Trustees,  Ohio  State  University, 
for  constructing  a  brick  and  concrete  tunnel  6^4x6^4  ft.  and 
430  ft.  long. 

+Ore  I'nloaders — Conneaut,  Ohio — The  contract  for  the 
construction  of  two  15-ton  ore  unloaders  for  the  United  States 
Steel  Corporation  has  been  awarded  to  the  WELLMAN- 
SEAVER-MORGAN  CO.,   Cleveland,   Ohio,   at   $250,000. 

Ditch — Now  Philadelphia,  Ohio — Bids  will  be  received  by 
the  Joint  Board  of  County  Commissioners,  Holmes  and  Tus- 
carawas Counties,  until  Sept.  1,  for  constructing  a  joint 
county  ditch.     R.  H.  Nassdorfy  is  Secy,  of  the  Joint  Board. 

Drainage — Sturgis,  Mich. — The  lowest  bid  submitted  for 
constructing  Hallwood  drain  was  that  of  Smith  &  Nickelson. 
Sturgis.   at  $15,500. 

Park.  Improvements — Kenosha.  Wis. — The  City  Council  has 
ordered  a  $120,000  bond  issue,  to  be  used  for  park  improve- 
ments,  etc. 

Elevators — Madison,  Wis. — Bids  will  be  received  by  Lew  P. 
Porter.  Secy.,  Capitol  Commission,  until  Aug.  24  for  elevator 
work  in  north  and  final  wing  of  new  state  capitol.  George  B. 
Post  &  Co..  New  York.   N.   Y..   is  Arch. 
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Teleeraph  System — West  AUis.  Wis. — Bids  will  be  received 
by  Georpe  Mahone.v,  City  Clk..  until  7:30  p.m..  Aug.  20,  for  the 
Installation   of  a   tire   and    police   alarm    telegraph   systems. 

KrninnKc — Fort  Madison,  Iowa — It  is  reported  that  plans 
are  being  prepared  by  Edmund  T.  Perkins,  Chicago,  111.,  for  a 
drainage  district  in  Green  Bay  Township.  The  estimated  cost 
of  the  proposed  work  is  $348,000. 

Tank' — Shenandoah,  Iowa— Bids  will  be  received  until  Sept 
2,  by  C.  M.  Conw.iy,  City  Clk.,  for  the  construction  of  a 
400,)00-Eal.   elevated   tank. 

+DralnnKc — Webster  City,  Iowa — The  following  contracts 
have  been  awarded  by  the  County  Board  of  Supervisors: 
Cleaning  Castner-Williams-Askland  ditch  approximately  245,- 
000  cu.yd.  to  MULGREW-BOYCE  &  CO.,  Dubuque,  Iowa,  at 
94.2c.  per  cu.yd.;  Nail  Ditch  excavation  to  L.  E.  NELSON, 
Webster  City,  at  $59S4;  tile  work  to  NATIONAL.  SEWER 
PIPE   CO.,    Webster    City    at    $10,228. 

Score  Hoard — St.  P.aul,  Minn. — Plans  are  being  prepared  for 
the  construction  of  an  electric  score  board  for  tlie  Twin  City 
Motor  Speedway.  The  estimated  cost  is  $16,000.  Samuel  Kan- 
del,   Chicago,   111.,   is  Arch. 

Dock  and  Warelionxe — St.  Louis,  Mo. — It  is  reported  that 
the  city  will  construct  a  municipal  dock  and  warehouse  at  tlie 
Chain  of  Rocks  to  cost  about  $2.'JO,000. 

Speedway — St.  Louis,  Mo. — Press  reports  state  that  a  speed- 
way is  planned  for  Maxwelton.  a  suburl)  of  St.  Louis.  The 
cost  is  estimated  at  $500,000.      Frank  Arcutt  is  interested. 

+Levee — Cummins,  Ark. — The  contract  for  355,000  cu.yd. 
of  levee  work  at  the  Linwood  and  Auburn  levee  district 
has  been  awarded  to  LANNAN  BROS.  &  TANSBY,  Minden, 
La.,  at  .14S5c.   per   cu.yd.     Noted  July   29. 

+  Levce — Hannaberry,  Ark. — The  contract  for  construct- 
ing I'arrelly  Lake  Levee,  about  four  miles  in  length,  has  been 
nwaided  to  HALLECK  &  THOM,  Little  Rock,  at  about  $35,000. 
+  Levee — Austin,  Tex. — The  contract  for  about  360,000 
cu.yd.  of  earth  work  for  levee  construction  has  been  award- 
ed to  CH.\RLES  NORDSTROM,  Bryan,  at  18.85c.  per  cu.yd. 
J.  L.  Nagle  is  Imp.  Engr. 

+l.evee — Caldwell,  Tex. — The  contract  for  about  360,000 
cu.yd.  of  levee  embankment,  including  the  construction  of 
ditches,  etc.,  has  been  awarded  to  CHARLES  NORDSTROM, 
Bryan,  Tex.,  at  .1885c.  per  cu.yd.  J.  C.  Nagle,  Austin,  is  Engr. 
Noted  July  15. 

+  I)ry  Dock — Galveston,  Tex. — Plans  for  the  construction 
of  a  dry  dock  on  Pelican  Spit  are  nearly  completed.  The  esti- 
mated cost  is  $500,000.  J.  P.  McDonough  and  associates  are 
the  owners.  The  contract  for  grading,  dredging  and  bulk- 
head work  has  been  awarded  to  JOHN  JACOBSON,  Texas  City; 
machinery  and  iron  work  to  the  CRANDALL  ENGINEERING 
CO.,  East  Boston,  Mass.  P.  N.  Crowell  is  Engr.  in  charge  of 
construction.  Bartholow-Willits  Engineering  Co.,  Galveston, 
Tex.,   is  Arch. 

+\VhBrt,  Dreileine,  Etc. — Houston,  Tex.  —  Press  reports 
state  that  the  following  contracts  have  been  awarded:  Wharf, 
sheds  and  track  to  HORTON  &  HORTON,  at  $139,000;  dredg- 
ing to  L.  T.  GAYLORD,  at  $50,000;  two  elevated  tanks,  to  the 
SOUTHERN  ENGINE  &  PUMP  CO.,  at  $7000.  E.  E.  Sands  is 
City    Engr. 

+Motor  Fire  ApparatuN — Temple,  Tex. — The  contract  for 
furnishing  motor  fire  apparatus  has  been  awarded  to  the 
AMERICAN  LA  FR.A.NCE  FIRE  ENGINE  CO.,  at  $18,500. 
Noted   June    17. 

Park — Phoenix,  Ariz. — The  City  Commission  has  authorized 
an  expenditure  of  $75,000  for  the  establishment  of  a  park. 
George  Young  is  Mayor. 

Dike — Cathlamet,  Wash. — It  is  reported  that  the  County 
Commissioners  have  approved  the  plans  for  diking  District 
No.  1.  G.  A.  Kyle,  Portland,  has  prepared  plans.  The  cost 
l3   about  $160,000. 

Dock — Everett,  Wash.— 7W.  H.  Hoover,  City  Engr.,  is  pre- 
paring plans  for  a  dock,  25  ft.  wide  and  200  ft.  long,  with  a 
150-ft.   float. 

+Drainaf?e — North  Yakima,  Wash. — The  contract  for  con- 
struction work  in  Drainage  District  No.  25,  under  Schedule  1 
has  been  awarded  to  E.  M.  MOORE.  524  Sheridan  Ave.,  Ta- 
coma,  at  $17,305  and  under  Schedule  2,  to  DUNN  &  HOGAN, 
North  Yakima,  at   $7148;    J.   O.  Greenway   is   Drainage  Engr. 

Bulkhead — Seattle,  Wash. — Press  reports  state  that  the 
County  Commissioners  have  approved  the  plans  for  filling  and 
bulkheading  East  Marginal  Way.  The  cost  is  estimated  at 
$50,000. 

+  Steamer — Seattle,  Wash. — The  contract  for  the  construc- 
tion of  a  600-ton  steel  steamer  for  the  New  York  &  Cuba 
Mail  Steamship  Co.  has  been  awarded  to  the  SEATTLE  CON- 
STRUCTION  &   DRY  DOCK  CO.,   Seattle,  Wash. 

♦Piers — Honolulu,  Hawaii  —  Bids  will  be  received  by 
Charles  B.  Forbes,  Chn.,  Harbor  Comrs.,  until  2  p.m.,  Sept.  22, 
for  constructing  reinforced-concrete  piers.  For  further  in- 
formation see  advertisement  under  "Contracts  to  Be  Let." 

BUILDINGS 

OOirr  items  relmite  to  Butldlnff  Construction  will  he  found  under  the  /ollowinff  hca^ 
ittss:  "Inttustrtal  Works,"  "Fcdtral  Government  Work"  and  "Miscellaneous  " 

+Orono,  Maine — The  contract  for  the  construction  of  a 
dormitory  for  the  Univert^ity  of  Maine  has  been  awarded  to 
JOHN  W.  BURROWS  &  CO.,  112  Preble  St.,  Portland.  Maine. 
G.  Parker  Crowell,  41  Central  St.,  Bangor,  Maine,  is  Arch. 

^AmlierNt,  MnHH. — The  contract  for  the  construction  of  a 
laboratory  building  at  the  Massachusetts  Agricultural  College 
has  been  awarded  to  HOOPER  &  CO.,  101  Tremont  St.,  Boston, 
Mass.  J.  H.  Ritchie,  8  Beacon  St.,  Boston,  Mass.,  is  Arch. 
Noted  July  8. 

+Blllerlea,  MnHti. — The  contract  for  the  construction  of  a 
three-story.  60xl76-ft.,  brick  high  school  has  been  awarded  to 
the  LEIGHTON-MITCHELL  CO.,  95  Milk  St.,  Boston,  Mass. 
Bralncrd  &  Leeds,  89  Franklin  St.,  is  Arch.  The  estimated 
cost  is  $90,000.     Noted  July  29. 

BoHton,  MaMH. — Fred  Holdsworth  and  Robert  D.  Farrington 
■will   build  a   12-story  office   building  at   9-11   Beacon   St. 

*CambHdKe,  ManM. — The  contract  for  the  construction  ot 
St.  Paul's  Church  on  Arrow  and  De  Wolfe  St.  has  been  award- 
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Fitclibnri;,    Mass. — A    theater    will    be    built 
Olivers   St.      George   A.    Whitney   is  Arch. 

+HoIyake,    Mass. — The    contract    for    the    construction    of   a 
five-story,    65xl22-ft.,    brick    business    block    and    theater    for 
James    Baker    has    been    awarded    to    P.    J.    KENNEDY    &    CO 
INC.     George  P.  B.  Alderman  &  Co.,  437  High  St.,  is  Arch. 

North  Adams,  Mass. — The  City  Council  plans  the  construc- 
tion of  a  two-  and  three-story,  90x200-ft.  high  school  to  cost 
$168,000. 

Roxbury,  Mass. — Plans  have  been  prepared  by  A.  J.  Car- 
penter, Jr.,  Arch.,  for  the  construction  of  a  four-storv  com- 
mercial building  at  Warren  Ave.  and  Claredon  St.  Estimated 
cost,   $50,000. 

.\IUany,  N.  Y. — The  Trustees  of  the  Albany  Medical  College, 
58-64  Eagle  St..  contemplate  the  construction  of  a  hospital,  to 
cost  about  $265,000. 

+Hudson,  N.  Y. — CAMPBELL  &  DEMPSEY,  Kingston,  has 
lieen  awarded  the  general  contract  for  the  construction  of  a 
jail  in  the  rear  of  the  courthouse.  The  estimated  cost  is 
$50,000.  William  J.  Beardsley,  49  Market  St.,  Poughkeepsie, 
is  Arch. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  3  p.m.,  Aug.  23,  by  C.  B.  J.  Snyder,  Supt. 
of  School  Bldgs.,  Park  Ave.  and  59th  St.,  New  York,  for  the 
general  construction  of  additions  and  alterations  to  Public 
School  No.  S9  at  Newkirk  Ave.,  between  East  31st  and  East 
32nd  St.     Noted  May  27. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Warren  &  Wetmore,  Arch.,  16  East  47th 
St.,  for  the  construction  of  a  12-story  fireproof  apartment 
house  on  Park  Ave.  between  50th  and  51st  St.  for  the  Park 
Avenue  Improvement  Co.,  Inc.  The  estimated  cost  is  $700,000. 
Harry  Fischel  is  Pres.  of  the   company. 

+IVew  York,  N.  Y — (Borough  of  Manhattan) — The  general 
contract  for  the  construction  of  a  16-storv  bank  and  office 
building  at  Fifth  Ave.  and  43d  St.  for  the  Five  Hundred  and 
Eleven  Fiftli  Avenue  Corporation  has  been  awarded  to  the 
COLUMBUS  CIRCLE  CONSTRUCTION  CO.,  15  Columbus  Circle, 
New  York.     York  &  Sawyer,  50  East  41st  St.,  is  Arch. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Neville  &  Bagge,  Arch.,  105  West  40th  St. 
for  the  construction  of  a  12-storv  apartment  house  at  99th 
St.  and  West  End  Ave.  The  estimated  cost  is  $500,000.  Noted 
July  22. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  Pan- 
American  States  Association,  McAlpin  Hotel.  Broadway,  33d 
and  34th  St.,  contemplates  the  construction  of  a  42-story 
building  to  be  known  as  the  "All  America's  Building."  L.  F. 
Strickland,  516  Hume-Mansur  Bldg.,  Indianapolis,  Ind.,  is  Mgr. 

+  Xew  York,  N.  Y. —  (Borough  of  Manhattan) — A.  L.  MOR- 
DECAI  &  SON.  INC..  30  East  42d  St.,  New  York,  has  been 
awarded  the  general  contract  for  the  construction  of  a  12- 
story  apartment  house  on  Park  Ave.  from  51st  to  52d  St.  for 
the  Three  Hundred  and  Thirty  Park  Avenue  Co.  Warren  & 
Wetmore,   16   East  47th  St..   is  Arch. 

Rensselaer,  N.  Y. — Plans  have  been  prepared  for  the  con- 
struction of  a  two-storv  school  to  replace  Public  School  No.  1 
on  Third  St.  The  estimated  cost  is  $50,000.  William  Baker  is 
Chn.,   Finance   Com.   of  Common   Council.      Noted   July    15. 

+  Rochester,  N.  Y. — The  general  contract  for  the  construc- 
tion of  a  two-story,  98xl09-ft.  brick,  store  and  loft  building 
at  East  Ave.  and  Scio  St.  for  Dr.  Sumner  Havward  has  been 
awarded  to  E.  L.  ALBRIGHT,  Insurance  Bldg.,  Rochester. 
Estimated    cost,    $50,000. 

+ScBr8dnle.  N.  Y. — The  contract  for  the  construction  of  a 
t'wo-storv  l)rick  and  stone  higli  school  containing  an  audi- 
torium has  been  awarded  to  GEORGE  T.  KELLY,  20  John  St., 
Yonkers.  Estimated  cost,  $64,000.  H.  C.  Lakin  is  Clk.,  Bd.  of 
Education  and  Guy  Lowell,  225  Fifth  Ave.,  New  York,  is  Arch. 
Noted  July   15. 

+Troy,  N.  Y. — The  Troy  Gas  Co.  has  awarded  the  gen- 
eral contract  for  the  construction  of  a  five-story,  53x83-ft. 
office  building  to  CHARLES  CROWLEY  &  CO.,  114  Third  St., 
Troy.      The  cost    is   estimated   at    $100,000. 

AVhite  Plains,  N.  Y. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Aug.  31,  bv  the  Westchester  County  Building  Commis- 
sion, Robert  W.  Brewster,  Chn.,  for  a  $500,000  addition  to  the 
courthouse  at  White  Plains  for  the  County  of  Westchester. 
Benjamin  W.  Morris,  101  Park  Ave.,  New  York,  is  Arch.  Plans 
can  be  had  from  the  Commission  at  White  Plains.  Noted  July 
15  and  29. 

White  Plains,  N.  Y. — Bids  will  be  received  about  Sept.  1 
by  Robert  S.  Brewster,  Chn.,  Westchester  County  Bldg. 
Comn..  for  the  construction  of  the  three-story  brick  and  stone 
county  workhouse  and  penitentiary  at  East  View.  The  esti- 
mated' cost  is  $500,000.     Noted  May  20  and  July  22. 

Yonkers,  N.  Y. — Plans  are  being  prepared  by  F.  J.  Berlen- 
bach.  Arch.,  260  Graham  Ave..  Brooklyn,  for  the  construction 
of  a  brick  pai'ochial  school  on  Convent  Ave.  for  the  monastery 
of  the  Blessed   Sacrament.      The   estimated   cost   is   $50,000. 

Bnyonne,  N.  J. — Bids  will  soon  be  received  by  the  City 
Commissioners  for  the  construction  of  a  school  to  replace 
Public  School  No.  5  on  13th  St.      Noted  June  24  and  July   29. 

Kast  Rutherford,  N.  J. —  (Rutherford  post  office) — Bids  will 
be  received  aljout  .Aug.  20,  for  the  construction  of  a  two- 
story,  61x84-ft.  l)ricl\  school  on  Vreeland  Ave.  near  Paterson 
St.  E.  P.  Hutton  IS  Secy.,  Bd.  of  Education  and  John  Simp- 
son,  1224   Essex  Bldg.,   Newark,    is   .Arch.      Noted   July   15. 

+Fort  Lee,  N.  J.— The  J.  E.  VROMAN  CONSTRUCTION  CO., 
North  Bergen,  has  been  awarded  the  general  contract  for  the 
construction  of  a  one-storv,  150xl90-ft.  motion  picture  studio 
for  the  New  Jersey  Studios  Co.  Estimated  cost.  $40,000. 
Andrew  Hayek.    Edgew^ater,   is   Arch. 

+Fort  Lee,  N.  J. — The  general  contract  for  the  construction 
of  a  brick  and  terra  cotta  studio  and  administration  building 
for  the  Paragon  Film  Co.,  Inc..  31  East  27th  St..  New  York, 
N.  Y.,  has  been  awarded  J.  B.  ROBERTS  CO..  1  Madison  Ave., 
New  York,  N.  Y.  The  estimated  cost  is  $60,000.  Ernest  Flagg, 
109   Broad   St..   New  York.  N.   Y.,   is  Arch. 
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riitprnou.  !M.  J. — rsuis  will  soon  be  received  by  I^ee  & 
Hewitt,  Aieh.,  1123  Broudwuy,  New  York,  N.  Y.,  for  the  con- 
struction of  a  brick  and  stone  ediiice  at  Broadway  and  East 
27th  St.  for  the  Church  of  the  Covenant.  Estimated  cost, 
$100,000.      Contracts   will   be   awarded   about   Sept.   15. 

+I>rincetun.  N.  J.— Tlic  M.\TTHEWS  CONSTRUCTION  CO., 
Princeton,  has  been  awarilid  the  Kenor:il  contract  for  tVie 
construction  of  a  dinint;  ball  at  the  I'rinccton  University.  The 
entire  cost  is  estimated  at   $:!iio,nO().     Noted  Jlay  27. 

Krie,  Penn.— B.  E.  BriKKS,  City  Engr.,  has  plans  for  the  con- 
struction of  a  union  depot  and  subways  at  Teach  and  Sassafras 
St.  The  cost  is  estimated  at  $1,SOO,000.  A.  T.  Hardin,  New 
York.  N.  Y.,  is  Vice-Pres.  of  the  New  York  Central  R.R. 

+I>liiliidelphln,  Pvnn. — The  contract  for  the  construction  of 
a  two-story  public  school  at  Cheltenham  Ave.  and  Kisins  Sun 
I.ane  has  been  awarded  to  W.  K.  DOUGHEKTY,  160S  Sansom 
St.,  Philadelphia,  at  $6S,000. 

+  l>ilt!«liiirKli,  I'enn. —  ((>nicial) — The  contract  for  the  re- 
modeling 1)1  III.-  passeufjer  station  at  Smithfield  and  Water  St. 
has  b.  ,  II  awarded  to  EDWARD  BRAUY  &  SON.  M.  A.  I.ons 
is  Arch.     Noted  Aug.  12. 

MailiNon,  \V.  Va. —  (OfHcial) — The  time  for  receiving  bids 
has  been  extended  to  Aug.  24,  foi'  the  construction  of  a  court- 
house for  Boone  County.  Elmer  Nelson  is  County  Clk.  Noted 
July   22. 

+l>nrkersburs.  AV.  Va. — The  ROCHE  BRUNER  BUII.DING 
CO..  609  Johnston  Bldg..  Cincinnati,  Ohio,  at  $234,026,  has  been 
awarded  the  general  contract  for  the  construction  of  a  three- 
story,   )S2x225-ft.   high  school.     Noted  July  22. 

Charlotte.  IV.  C. — Plans  are  being  prepared-  by  Louis  H. 
Asbur\'.  Arch.,  for  tlie  construction  of  a  brick  and  stone 
church  for  the  Hawthorn  Lane  M.  E.  Church.  The  estimated 
cost    is   $40, 0^0. 

New  Orlea..s,  La. — Plans  are  being  prepared  by  Baccich  & 
De  Monthuzen,  Arch.,  for  the  construction  of  a  building  con- 
taining .lO  rooms  to  be  used  as  a  Jesuit  Retreat  House  and 
Chapel  for  the  Jesuit  Order.  The  estimated  cost  is  $50,000. 
John  D.  Foulkes,   S.  J.,   is  Representative. 

Lexington,  Ky, — The  City  Commissioners  plan  to  hold  an 
election  in  November  to  vote  on  the  question  of  issuing  $100.- 
000  in  bonds.  The  proceeds  will  be  used  for  the  construction 
of  two  schools. 

LouJNville,  Ky. — The  Bankers'  Realty  Co.  will  construct  a 
five-story  office  building  at  Fourth  and  Market  St.  Estimated 
cost,    $125,000.      George   G.   Summers    is    interested. 

Cincinnati,  Ohio — Elzner  &  Anderson,  Arch.,  Ingalls  Bldg.. 
has  prepared  plans  for  the  construction  of  additions  to 
buildings  at  the  Longview  Hospital.  The  estimated  cost  is 
$250,000.     Noted  July  1. 

Cincinnati,  Ohio — Bids  will  be  received  about  Sept.  15,  for 
the  construction  of  a  group  of  buildings  for  the  AValnut  Hills 
High  School  on  Madison  Rd..  Hyde  Park.  The  estimated  cost 
is  $1,000,000.  Garber  &  Woodward.  Union  Central  Bldg.,  is 
Arch.     Noted  June  3. 

Cinoiuniiti,  Ohio — Bids  will  be  received  until  noon.  Sept.  12, 
by  the  Clerk  of  the  Board  of  Education,  third  floor.  City  Hall, 
fttr  the  remodeling  of  the  Lincoln  Public  School,  Delta  an.-i 
Golden  .\ve.,  and  the  Washburn  Public  School,  Clinton  and 
Linn   St.      C.   W.   Handman   is  Business  Mgr. 


Clevel.iuil,  Ohio — The  congregation  of  the  St.  Wondelen's 
Slovak  Church.  2281  Columbus  Rd.  S.  W.,  contemplates  the 
construction  of  a  group  of  buildings  at  Columbus  Rd.  and 
Freeman  Ave.  S.  W.  The  group  will  Include  a  church,  school 
parsonage  and  sisters'  home,  and  will  cost  about  $175,000. 
Augustine  Tom.aseck   is  Pastor. 

Clevplanil,  Ohio — I'reliminary  plans  have  been  prepared 
for  the  construction  of  a  commercial  building  at  1601  Euclid 
Ave,  near  East  16th  St.  through  to  Dodge  Court.  The  esti- 
mated cost  is  $100,000.  E.  C.  Beach,  Williamson  Bldg.,  Is 
interested. 

Columltus,  Ohio — Bids  will  be  received  until  noon  Aug.  27, 
by  Charles  E.  Steel,  Secy.,  Bd.  of  Trustees  for  the  con- 
struction of  a  building  for  the  College  of  Homeopathic  Medi- 
cine and  for  the  Home  Economics  Bldg.,  at  the  Ohio  State 
University.     Noted   July   29. 

Dayton,  Ohio — Pretzinger  &  Musselman,  Arch.,  Is  preparing 
plans  for  the  construction  of  a  flve-story  reinforcecl-concrete 
building  at  Third  and  Jefferson  St.  for  the  B.  P.  O.  E.,  Lodge 
No.   5S.      The  estimated  cost  is   $250,000. 

Van  Wert,  Ohio — George  H.  Marsh  has  purchased  the  school 
buililing  in  the  Fourth  Ward  and  plans  to  remodel  it  for  hos- 
pital   purposes.      The   estimated   cost   is   $40,000. 

BloominKton,  Ind. — Bids  will  be  received  about  Oct.  1  bv 
R.  P.  Daggett  &  Co.,  Arch.,  9.'>6  Lemcke  Annex.  Indianapolis, 
for  the  construction  of  a  gymnasium  at  the  Indiana  Univer- 
sity.    The  estimated  cost  is  $150,000.     Noted  May  6  and   20. 

IndianapoliN,  Ind. — Plans  have  been  prepared  for  the  con- 
struction of  an  apartment  house  at  IGth  and  Meridian  St.  for 
the  Hampton  Court  Realty  Co.  The  estimated  cost  is  $175,- 
000, 

Indianapolix,  Ind. — The  business  men  plan  to  construct  an 
armory  for  the  Indiana  National  Guard.  The  cost  is  esti- 
mated between  $300,000  and  $500,000. 

Rockport,  Ind. — The  Spencer  County  Bo.ard  of  Commission- 
ers has  decided  to  appropriate  $150,000  to  be  used  for  the 
construction  of  a  county  courthouse. 

Albion,  Mich. — The  Albion  College  will  construct  a  two- 
story  physics  laboratory  building.     Estimated   cost,  $40,000, 

Kalamazoo,  Mich. — Bids  will  be  received  until  Oct.  1,  bv 
the  Kalamazoo  State  Hospital  for  the  construction  of  a  three- 
story,  brick  building  to  be  used  bv  the  employees  of  the  hos- 
pital. The  estimated  cost  is  $56,000.  Wernette-Bradfield- 
Mead  Co.,  Grand   Rapids,  is  Arch.     Noted  July  22. 

Anrorn,  111. — The  Island  Improvement  Co.  plans  to  con- 
struct a  hotel  on  an  island  which  was  recently  added  to  the 
city.      The   cost   is  estimated  at    $200,000. 

Chieaf^^o,  III. — Pl.ans  are  being  prepared  by  Henry  L.  New- 
house,  Arcb.,  4(J30  Prairie  Ave.,  for  the  construction  "of  a  store, 
theater  and  apartment  building  on  Broadway  near  Granville 
Ave.  for  J.  M.  Browarskv,  30  North  La  Salle  St.  The  esti- 
mated cost  is  $130,000.     Noted  May  27. 

Monnionth,  111. — Plans  are  being  prepared  by  Temple  & 
Burrows,  Arch.,  JlcManus  Bldg.,  Davenport.  Iowa,  for  the  con- 
struction of  a  three-story  city  hall.  The  estimated  cost  is 
$50,000. 


RAPID    TRA:VSIT   system — XEAV  YORK,   X.  Y. 
Section   No.  1 — Route  >o.  49 


15  00       20.00       15.00 

.35  .50         1 . 00 

60,00       60,00 


Bids  were  received  July  20  by  the  Public  Service  Commis- 
sion for  the  construction  of  Section  No.  1.  Route  No.  49,  a 
part  of  the  Culver  Rapid  Transit  R.R.  from:  (A)  Post  & 
McCord,  (B)  Phoenix  Bridge  Co.,  (C)  A.  L.  Guidone  &  Son.  Inc.. 
(D)  Cooper  &  Evans,   (E)   Connex  Engineering  &  Construction 

A  B  C 

21,900  cuvd.  column  excavation $1    l.l       $1  40       SI  4. 

12,900  cu.yd.  railroad  duct  excavation 1,10         1,00         1.31 

8500  cu.yd,  concrete  masonrv 

10  cuyd,  brick  masonry 

500  lin,ft,  timber  piles 

2  M  ft,  timber  foundations 

320  lin  ft   vitrified  pipe,  4  in 

329,000  duct  ft.  railroad  ducts 

14,500  ton^  riveted  steel  (painted  and  erected) .  , 

600  ton-  steel  beams  and  shapes 

5  ton^  steel  rods  and  bars  in  concrete 

180  ton  miscellaneous  iron  castings 

3000  sq.vd.  street  surface  restored 

300  lin. ft,  5-iu.  blue  stone  curb 

100  lin. ft.  4-in,  blue  stone  curb 

4000  lin, ft.  restoring  old  curb 

13.500  lin, ft,  electric  overhea  1  trolley 

100  lin, ft,  depressing  street  surface  R.R..  . . 
200  lin, ft,  lateral  movement  of  turnout  tracks, 
8800  lin,ft.  lateral  movement  of  surface  tracks. ,  . 

1800  lin.ft,  removing  street  surface  tracks 

1600  lin, ft   rebuilding  street  surface  tracks 

100  lin.ft   4-in.  water  pipes 

100  lin.ft.  6-in.  water  pipes 

100  Un.ft.  8-in.  water  pipes  . 

100  lin.ft.  20-in.  water  pipes  ,    .  . 

100  lin.ft,  36-in.  water  pipes  ... 


Co.,  fF)  Rodgers  &  Hagerty,  Inc.,  (G)  Frawley-Kaufman  Con- 
tracting Co..  (H)  Oscar  Daniels  Co.,  (I)  McClintic-Mashall  Co., 
fj)  Underpinning  &  Foundation  Co.,  (K)  Ft.  Pitt  Bridge 
■Works,  Pittsburgh.  Penn.,  (L)  Snare  &  Triest  Co.  The  item 
bids  were  as  follows: 


46,50 
46  50 
60  00 
55  00 
3  00 
1  03 
1,00 


.50 
.lOi 
48,00 
48.00 
42.00 
45.00 
2. 50 
.90 


2.00 
2.50 

1.25 


.20 

.14 

46.00 

46.00 

60.00 

60,00 

2.50 

1.00 

.90 

1.00 
4  50 
4. 50 
1.30 


100  lin.ft,  4-m.  c.i.  gas  pipes 

100  lin.ft    6-in.  c.i.  gas  pipes  

100  lin.ft,  S-in.  c.i.  gas  pipes 

100  lin.ft,  12-in,  c.i.  gas  pipes 

60  lin.ft,  6-in.  w.i.  gas  pipes 

60  lin.ft,  S-in,  w.i.  gas  pipes 

4  ton  c.i,  hub  and  spigot  straight  pipe 

50  lin.ft.  standard  weight  6-in.  w.i.  gas  pipe 

50  lin.ft.  standard  weight  8-in.  w.i.  gas  pipe 

10  ton  c.i.  hub  and  spigot  pipe  special  casting. 

100  lb.  new  malleable  fittings  for  w.i.  gas  pipe 

2000  duct  ft.  electric  ducts  and  conduits 

1(X)  lin.ft,  2J  in.  w.i.  pipe  electric  ducts  and  conduits. 

100  duct  ft.  wooden  ducts  and  conduits 

100  duct  ft.  fibre  electric  ducts  and  conduits 

5  electric  ground  connection  to  railroad  structure . ,  .  , 

Extended  totals 


.50 

,75 

1,00 

I   .50 

1  00 

1  00 

50  00 

1.00 

1  00 

70  00 

.10 


1,00 
1,10 
1.80 
1  05 
1.15 

35  00 
1  00 
1.10 

60.00 


.50 

.75 

1,00 

1  00 

65,00 

1.10 

1,40 

65.00 


50.00       40.00     100  00 


20  00 

1,00 

50.00 

.60 

AOi 

47.  S5 

47.85 

40.00 

36.00 

2.50 

1.25 

1.00 

.25 

.60 

5.00 

4.00 

1.50 

1   00 

1.00 

1,00 

1 ,  25 

1   50 

3.00 

5.00 

1.00 

1.25 

1   50 

2.00 


3,00 

70  00 

1.00 

40 

1  00 

1  00 

1,00 

75.00 


SI.  00 
1.35 
6  00 


,10 

10,00 

1,00 

.09} 

49,00 

49.00 

60.00 

55.00 

SO 


G 

Sl-40 
1,40 
6.00 

20,00 
.50 


H 


SI .  35 
1.25 
5.85 

15.00 


2.00 

7.00 

25.00 

1.00 


SI.  25 
1.35 
6.00 

15.00 


40.00       60.00       50.00       75.00       45.00       60  00       60.00 


60.00 
1.00 
1.20 

SO  00 


.40 

.15 

48,00 

48  00 

50.00 

50.00 

2.50 

1   00 

1  00 

.15 

1  00 

4.00 

3.00 


..50 

I'oo 

1,50 

2  50 

30,00 

1,50 

50 


,50 

,15 

47,70 

48.00 

60.00 

50,00 

1 ,  50 

1,00 

1,00 


2,00 
1,00 
2  00 

1,00 
1.50 
2  00 
4  00 


1.00 

1   .50 

40 ,  00 

1,00 


49.00 
49.00 
60,00 
41,00 


.50 
1   00 

1  50 
2,00 

2  50 

3  00 
3  00 
1.25 
1   75 


1    00 

30  00 

1.40 


45.00       45.50 


65.00        70  00        60  00 


50.00 
41.00 
1.50 
1.10 
1.00 
.20 
1.00 
4.00 
2.50 
2.00 


1  05 
1.35 
1.75 

1  50 

60  00 

1,25 

1  50 

60.00 


1.00 

1  00 

1  00 

,50  00 


100  00       50  00 


100.00 

80.00 

3.00 

l.iO 


1.10 
2.00 
3.00 
2.50 
2.00 
2.50 
1.25 
1.50 
2.00 
5.00 


2  50 
3.00 
50.00 
2.50 
3.00 

100.00 
.15 
1.00 
1.50 
1.50 
1,50 

-30.00 


49.80 
48.40 
60.00 
50.00 


2.00 
2.00 
2.50 


1.00 
1.75 
4. 50 


.50 

.21 

49.80 

49.80 

54  00 

56.00 

2,00 

1,25 

1.10 

.30 

2.40 

4.00 

3  00 

2.75 

ISO 

2.50 

.60 

1  00 

1.25 

2.00 

3.00 


1.75 

1  00 

1  50 

40.00 


90  00       50,00 


$877,959  S894.554  S904.437  ,<!91 4  7-!?  SO  I  .-,.1 72  8924,8.53  $926,895  $931,690  $947,358  8947,410  $959  803  8971,175 


las 
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Kmi    rinlrc,    WiM. —  (Offlcial) — Bids    will    be    received    until 
noon.  sept.  1.  by  J.  C.  Fe_nnesse>^  City  Clk     for  the  construe 


tion  of  a  citv  hall!     George  Awsumb.  Arch..  14  East  Jacksoi 
SO.   IH-   has   prepared   plans.      Noted   July    15    anc 


Blvd.,   Chtcag 
2'.t. 

MlUvniikre.  AVIii.  —  The  Board  of  School  Directors  has 
conu,  'l\aone.Vvan  Ryn\>i  De  Gelleke.  Arch..  726  Caswell  Blk 
to  prepare  plans  for  the  construction  of  a  three-story  brick 
and  stone  addition  to  the  West  Division  High  fcchool,  23rd  and 
I'rairie  St.  Estimated  cost,  JoO.OOO.  Frank  M.  Harbach  is 
Secy,  of  the  Bd. 

4-.MIInniikoc.  AVIs. — The  contract  for  the  construction  of  a 
ten-«torv  ^Oxl35-ft.  reinforced-concrete  and  terra  cotta,  mer- 
c-intilc  and  ollice  building  on  West  Water  St.  near  Grand  Ave. 
fSr  the  Ticoic  Investment  Co.,  027  Wells  Bldg.,  has  been 
awarded  to  the  DAIII.MAN  CO.XSTKUCTION  CO.,  912  Majestic 
sYdg..  Milwaukee.      Kstimated  cost,  $125,000.     Noted  Apr.  29. 

Milwiiufcee,  -Wi!..— N.  Stone  plans  to  construct  a  four- 
storv  75xl20-ft.  hotel  and  store  building  at  Third  and  Syca- 
more'st.     The  estimated  cost  is  $100,000. 

MiHvnnfcre,  AVIh. — A  group  of  Chicago  promoters  plan  to 
construct  an  apartment  house.on  Wisconsin  St  opposite  the 
Northwestern  station.     The  estimated  cost  is  $100,000. 

Mllwnnkee.  Wis. — Work  on  the  construction  of  a  block  to 
replace  the  Plankinton  House  will  begin  about  Sept.  lo 
Charles  Somers,  Cleveland,  Ohio,  is  interested.  The  estimated 
cost  of  the  entire  project  is  $2,000,000.     Noted  Oct.   15. 

3Iontello,  AVis. — Bids  will  be  received  until  Aug.  16.  by  the 
Coiintv  Clerk  for  the  construction  of  a  two-story  courthouse 
and  jail.  Parkinson  &  Dockendorf,  Linken  Bldg.,  La  Crosse, 
is  Arch.     Noted  July  22. 

Snnrtn,  AVis. — The  School  Board  has  passed  a  resolution 
providing  for  a  $75,000  bond  issue.  The  proceeds  will  be  used 
for  the  construction   of  a  high  school. 

+Steveus  Point,  Wis. —  (Official) — The  contract  for  the  con- 
struction of  a  dormitory  at  the  Stevens  Point  Normal  School 
has  beeS  awarfled  to  the  J.  F.  WEINBERG  CONSTRUCTION 
CO.,  Grand  Rapids,  at  $5S,4S6.     Noted  Aug.  12. 

tJruiulV  Center,  lonn — At  a  recent  election  the  citizens 
voted  in  "favor  of  issuing  $.S5.000  in  bonds.  The  proceeds 
will  be  used   for  the  construction    of  a   school. 

JelTer.son,  lona — Plans  are  being,  prepared  by  Proudfoot. 
Bird  &  Rawson,  Arch.,  SIO  Hubbell  Bldg.,  Des  Moines,  for  the 
construction  of  an  S0xl20-ft.  courthouse  for  Greene  County. 
The  estimated  cost  is  $150,000. 

+«iaux  CItv,  Iowa — The  contract  for  the  construction  of  a 
two^story,  S5xll4-ft.  brick  church  at  19th  and  Nebraska  St. 
for  the  First  M.  E.  Church  has  been  awarded  to  DUBEL  & 
ANDERSON,  514  Jackson  St..  Sioux  City,  at  $65,000.  Other  bids 
were-  Cromer  &  Small,  $70,000;  Andrew  Ostling,  $76,S73; 
Babue  &  Son,  $79,3S5:  Bankers  Realty  &  Investment  Co., 
Omaha,  Neb.,  $67,390;  Anton  Zwack,  Dubuque,  $75,459;  Egley, 
Payette  Construction  Co.,  $71,451.  Beuttler  &  Arnold,  David- 
son  .\uto    Block,    is  Arch.      Noted    June    17. 

Tipton.  Iowa — Bids  will  be  received  until  Sept.  2,  by  T.  C. 
Moffet  County  Audr.,  for  the  construction  of  a  county  house 
to  cost  about  $50,000.  Charles  A.  Dieman  &  Co.,  Granby  Bldg., 
Cedar  Rapids,  is  Arch.     Noted  July  29. 

CroMby,  iMinn. —  (Offlcial) — Bids  will  be  received  until  2  p.m., 
Aug  27  by  J.  E.'  McCov,  Clk.,  Bd.  of  Education,  Ironton.  tor 
the  construction  of  a  two-story  brick  high  school.  The  esti- 
mated  cost   is   $100,000.     Noted   Aug.   5. 

Dulnth,  Minn. — Plans  are  being  prepared  by  F.  G.  German, 
Arch.,  411  American  Exchange  Bank  Bldg.,  for  the  construc- 
tion of  a  building  for  the  Y.  M.  C.  A.  The  estimated  cost  is 
$60,000. 

Minneapolis,  Minn. — The  First  Baptist  Church  plans  to 
construct  a  temple  on  11th  St.  near  Hennepin  St.  The  build- 
ing will  contain  a  four-story  auditorium  with  two  12-story 
wings  and  cost  about  $1,000,000.      William  B.  Riley   is  Pastor. 

MinneapoIlN,  Minn. — Bids  will  be  received  until  Sept.  1,  by 
A.  L.  Van  Dvck,  Arch.,  741  McKnight  Bldg.,  for  the  construc- 
tion of  a  tliree-storv,  42xl20-ft.  building  for  the  Maternity 
Hospital  at  2201  Western  Ave.  The  estimated  cost  is  $50,- 
000.     Noted  July  29  and  Aug.    12. 

Atchis 

plans  to  construct 

Kniporia,  Kan. — Plans  have  been  prepared  by  C.  H.  Chan- 
dler, Arch.,  State  House,  Topeka,  for  the  construction  of  a 
four-story,  brick  and  reinforced-concrete  addition  to  the  State 
Normal   s'chool.     The   estimated   cost  is   $175,000. 

+Hny>i,  Kan. — The  contract  for  the  construction  of  a  two- 
story,  50xl00-ft.  brick  hospital  for  the  St.  Agnes  Sisters  has 
been  awarded  to  the  JACOBS  CONSTRUCTION  CO.,  Hays. 
The   estimated   cost   is   $70,000.      Noted   June    24. 

HnyH,  Kan. — The  State  Board  of  Administration  has  ap- 
proved and  accepted  the  plans  prepared  by  C.  H.  Chandler, 
State  Arch.,  for  the  construction  of  a  three-story,  fireproot 
building  at  the  Fort  Hays  Kansas  Normal  School.  The  struc- 
ture will  be  known  as  the  Sheridan  Coliseum  and  will  cost 
about  $100,000. 

+  Inilepeni1enee,  Knn. — The  contract  for  the  construction  of 
a  five-storv.  92xlS3-ft.  brick  and  stone  ofhce  building  for  the 
Prairie  Oil'  and  Gas  Co.  has  been  awarded  to  the  THOMPSON- 
STARKETT  CO.,  49  Wall  St..  New  York,  N.  Y.  The  estimated 
cost  is  $300,000.  Madorie  &  Birdsall,  832  National  Reserve 
Bank  Bldg.,  Kansas  City,  Mo.  is  Arch.     Noted  Apr.   S. 

KaniiaH  City,  Mo. — Preliminary  plans  have  been  prepared 
by  Wilder  &  Wight,  Arch..  400  First  National  Bank  Bldg..  for 
the  construction  of  a  reinforced-concrete  hospital  for  crippled 
and  blind  children  to  be  known  as  the  Non-Sectarian  Mercy 
Hospital  at  Independence  and  Highland  Ave.  The  estimated 
cost  Is  $200,000. 

KnnHnH  City,  Mo. — Plans  are  being  prepared  by  Shepard, 
Farrar  &  Wiser.  Arch.,  1202  R.  A.  Long  Bldg.,  for  the  construc- 
tion of  a  two-storv,  105xl06-ft.  brick  church  at  12th  St.  and 
Bales  Ave.  for  the  Bales  Baptist  Church.  The  estimated  cost 
is  $50  000.     E.  D.  Hogan,  4916  Agnes  St..  is  Chn.   of  Bldg.   Com. 


+Knnsnii  City,  Mo, — The  contract  for  the  construction  of  a 
building  at  Linwood  Blvd.  and  Prospect  Ave.  for  the  St.  Jo- 
soph's  Hospital  has  been  awarded  to  the  GEORGE  A.  FULLER 
CONSTRUCTION  CO..  221S  Grand  Ave.,  Kansas  City.  The  es- 
timated cost  is  $500,000.  Wilder  &  Wight,  400  First  National 
Bank  Bldg.,  is  Arch.     Noted  July  1. 

+MlnnenpoHs,  Knn. — The  School  Board  has  awarded  the 
contract  for  the  construction  of  a  two-story,  60xl00-ft.  brick 
school  to  the  KE.\RN-BOWER  CO.,  Topeka.  Estimated  cost, 
$40,000.     Noted  June  17  and  24. 

Fairbnrv,  Neb. — Plans  are  being  prepared  for  the  construc- 
tion of  a  fire-proof  motion  picture  theater  to  cost  about  $65,- 
000  T  W.  Van  Leich  and  W.  S.  Weertser,  Chicago,  111.  and 
C.  W.  Bartlett,  Fairbury,  are  interested. 

+On>alia,  ^'eb. — The  contract  for  the  construction  of  a 
church  at  16th  and  Center  St.  has  been  awarded  to  O.  F.  NEL- 
SON,   600   Barker    Blk.,   Omaha,   at    $40,000. 

+Oniataa,  Neb. — The  contract  for  the  construction  of  a  hos- 
pital at  25th  and  Douglas  St.  has  been  awarded  to  the  HOME 
BUILDERS  CO.,  Omaha.  James  T.  Allen.  Brandeis  Theater 
Bldg.,  is  Arch,  and  Dr.  Michael  J.  Ford  is  in  charge.  The 
estimated   cost    is   $150,000.      Noted    July    22. 

Cheyenne,  W'yo. — Bids  will  be  received  until  Sept.  6,  by  H. 
B    Gates,  State  Treas.  for  the  construction  of  additions  and  al- 
terations to  the  State  Capitol.     The  estimated  cost  is  $150,000. 
William  Du  Bois,  1614  Capitol  .A.ve.,  is  Arch.     Noted  Mar.  11. 
Continued  on  P.  140. 

FREMONT   AVE.  BRIDGE,   SEATTLE,   AVASH, 

Bids  were  received  July  23  by  A.  H.  Dimock,  City  Engr., 
Seattle,  Wash.,  for  the  construction  of  the  superstructure  of 
a  bridge  over  Lake  Washington  Canal  at  Fremont  Ave.  from: 
(A)  Booker,  Kiehl  &  Whipple;  (B)  J.  R.  Wood;  (C)  Beer's 
Building  Co.  Bids  for  the  substructure  of  the  same  bridge 
were  received  from:  (A)  Pacific  States  Construction  Co.;  (B) 
Hans  Pederson;  (C)  Beer's  Building  Co.  The  item  bids  were 
as  follows; 


Superstructure  A  B 

200,000  lb.  machinery,  furnishing  and  erecting      .      JO.  112        SO   115 
2,0.50.000  lb.   structural  steel,   furnishing  and 

erecting 041  -0425 

Furnishing  305.000  lli   «fructnral  steel,  erected  by 

contractor  for  >^Mli-t  Miri  III'-         0333  035 

700cu.yd.  furni^lllllu^  i  1  h  in-  uid  .adjusting  gravel 

concrete  couiil'iu.  mill  •■  3  ('5  '00 

10  cu. yd.  furnisluna.  pUiiiiig  ^iiJ  adjusting  cinder 

concrete  counterweight -    5  65         10  00 

1    gravel    concrete    test    block,    furnishing    and 

weighing 1 1  00         25  00 

1  cinder    concrete    test    bloclt,    furnishing    and 

weighing U   00  25  00 

1010  sq.yd.  roadway  floor  on  movable  leaves.  ,  5  25  5  35 

400  sa.vd.  roadway  floor,  including  reinforcement, 

on  fixed  portion 3  :!0  3,40 

490  sq.yd.  sidewallc  floor  on  movable  leaves 1  00  .75 

172  sq.yd.  sidewalk  floor  on  fixed  portion 1  20  1  00 

20,000  lb.  reinforcing  bars  in  concrete  counter- 
weight  03  04 

Electrical   equipment   complete   in   place    (lump 

sum) .■■  13.81i 

4  onerators'  houses  and  2  toilet  rooms  complete 

(lump  sum) 6890  00 

Meneely  fog  bell  in  place  (lump  sum) 90  00 

2  copper  bail  vessel  signals  in  place  70 .  00 
4  double-arm  roadway  gates  complete  in  place  .  .  302 .  50 
Wooden  steps  and  railings  apd  angle  iron  bracket 

supports  lor  access  to  machinery  at  sides  of 

trusses .       125  00 

2  Dairs  steel  ladders  for  access  to  counterweight 

pit  pumps  50  00 

2pit  pnini'^  .,„n,4.i-      429.00 

2  iron  m  itiiM-'-  M\ '  I  ...imterweight  pit  pumps.  ..  .  25  00 
60  lin  ft    Mm  k  iM.h  pipt-  railings  on  stairways  and 

platfunu,  Ijihnv  ilrrk 1-65 

2  machinery  houses  complete 450 ,  00 

130  lin. ft.  galvanized  iron  pipe  r.aiUngs  at  sides 

and  rear  of  anchor  piers 2.00 

14  oak  buffer  blocks S.OO 


C 

$0.1245 


11,9.50        13,2SS 


25   00        200  00 


35.00 
175  00 
15  00 


60  00 
425,00 
20.00 


4.50  00        300.00 


Extended  totals 


8159,890    $163,618    $154,601 


sting     structure 


6.75 

10  00 

20  00 

.03 


3200  cu.yd..  Class  C,  concrete  in  piers  above 

water ■ 

6700  cu.yd..  Class  C,  conrret?  in  unwatered 
foundations    and    piers    (alternate;    to    two 

preceding  items) - 

1100  cu.yd..  Class  B,  concrete 

300  cu.yd..  Class  D,  mortar    

155,000  lb.  reinforcing  steel -    . 

Placing  and  painting  structural  steel,  grillages 
and  anchor  bolts,  including  grouting,  305,- 

000  1b 007 

2  fir  bumping  logs 23  00 

7000  lin.ft.  peeled  piles  in  protection  works. . .  .20 

9  M  ft.  b.m.  timber  in  protection  works 25,00 

570  lin.ft.  chains  on  dolphins 30 

4  test  piles 1"  00 

1200  cu.yd.  extra  excavation  below  elevation- 


83500  00  SIOOO  00 

2  80  2  ao 

6  60  7  .50 

7  OO  7  50 


7  00 
12.00 
15  00 


25  00 

.30 

5  00 


8   15 
6  00 
10  00 
.  0275 


35. 


1200  cu.yd.  extra.  Class  A,  concrete  below 
cl?vation — 32 

1200  cu.yd.  extra.  Class  C,  concrete  in  case 
foundations  are  unwatered  (alternate  to 
preceding  item) 

8  eye  bolts  is  shafts  of  anchor  piers 


1   50 
fi  00 


Extended  totals $112,651 

Alternates $111,916 


Auillist   1!t.   1!)I.J 
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Bl'ILDINGS — Continued   from   Pntce  138 

BillineN,  Mont. —  Bids  will  soon  Ik-  received  for  the  con- 
struction of  an  edifice  for  the  First  Presbyterian  Church.  The 
estimated  cost  is  $40,000. 

+(ireat  FallH.   Mont The   contract   for  the  construction  of 

a  three-storv,  concrete  olhce  building  to  he  known  as  the 
Tril.iiTic  Bldg.  has  l)e.n  awarded  to  the  NliSS-THKlSON  CON- 
STIU  TTION   CO.,    Great   Falls,   at  $70,200.      Noted    May   20. 

Oziirk,  llo. — An  election  will  be  held  Oct.  30  to  vote  on  the 
question  of  issuing  $.')0,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  a  courthouse  for  Christian  County. 
Noted  July   lu. 

St.  JOHeph,  Mo. — The  School  Board  is  having  plans  pre- 
pared for  the  construction  of  the  Bliss  Ward  School  to  cost 
about  $65,000  and  for  the  North  St.  Joseph  High  School,  esti- 
mated  to  cost   $150,000. 

St.  I^nis,  Mo. — Plans  are  being  prepared  by  John  M.  Dun- 
ham Co.,  Arch.,  lOlS  Chemical  Bldg.,  for  the  construction  of  a 
flve-story,  reinforced-concrete,  fireproof  building  at  410 
Washington  Ave.  for  Joseph  J.  Foster.  The  estimated  cost  is 
$73,000. 

+St.  Louis,  Mo. — The  contract  for  the  construction  of  a  two- 
story  mercantile  building  at  1100-4  North  Sixth  St.,  for  the 
Biddle  Kstate,  has  been  awarded  to  N.  SCHWKGLKR,  at 
$40,000. 

St.  Louis.  Mo. — The  Mercantile  Trust  Co.  plans  to  construct 
an  addition  to  its  building  at  Eighth  and  Locust  St.  The  cost 
is  estimated  at  $500,000. 

Coldsprine,  Tex. — Lane  &  Dowdy,  Arch.,  710  Paul  Bldg., 
Houston,  is  preparing  plans  for  the  construction  of  a  court- 
house for  San  Jacinto  County.  The  estimated  cost  is  $40,000. 
.Voted  May   20. 

lollesre  Stntlon,  Tex. —  (Ofljcial, — Bids  will  be  received 
about  Oct.  1  tor  the  construction  ot  a  group  of  buildings  at 
the  -Agricultural  and  Mechanical  College.  The  group  will  in-' 
elude  a  $50,000  hospital,  $40,000  stock  judging  pavilion,  a  dairy, 
laundrv  and  barn.  R.  Adelspever  is  -\rch.  and  J.  K.  Ashburn  is 
Publicity   Agent.      Noted   July   22   and   29. 

Dnllaa,  Tex. — Plans  are  being  prepared  by  William  B. 
Ithner,  Arch.,  40S  Board  of  Education  Bldg.,  St.  Louis,  Mo., 
for  the  construction  of  a  school.  The  estimated  cost  is  $120,- 
000. 

Xacoprdoehes,  Tex. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $45,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction   of  a  school. 

San  Ansrelo,  Tex. —  (Official) — Bids  will  be  received  until 
Aug.  25,  for  the  construction  of  a  three-story  brick  high 
school.  Ross  &  Cason,  1509  Amicable  Bldg.,  Waco,  is  Arch. 
Noted  May  27. 

Tnhoka.  Tex. — .\t  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $60,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  courthouse  and  jail  for  Lvnn 
County.     Noted  July  29. 

+Oklahonia.  Okla.  —  The  general  contract  for  the  con- 
struction of  the  Oklahoma  State  Capitol  has  been  awarded 
to  JAMES  STEWART  &  CO.,  INC..  30  Church  St.,  New  York, 
N.  Y.  The  estimated  cost  of  the  project  is  $1,500,000.  John  H. 
Frederickson  is  the  Western  Mgr.  of  the  company.  Noted 
June  24. 

Clarkdale,  Ariz. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $45,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  high  school. 

Kinsman.  Ariie. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $60,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  school. 

Medical  L,ake.  Wash. — The  State  Board  of  Control  has  ap- 
proved and  accepted  the  plans  prepared  by  Julius  A.  Zittel, 
Arch.,  507  Jamieson  Bldg.,  Spokane,  for  the  construction  of 
five  buildings  at  the  Medical  Lake  School  for  Feeble-Minded. 
The  entire  cost  is  estimated  at  $500,000.     Noted  Aug.  5. 

Seattle,  Wash. — S.  Benson  has  donated  $100,000  to  be  used 
for  the  construction  of  the  first  unit  of  a  School  of  Trades 
for  Boys  and  Girls.  The  School  Board  will  appropriate  $100,- 
000  toward  this  work. 

Seattle,  Wa.sh. — Bids  have  been  received  for  the  construc- 
tion of  an  apartment  and  hotel  building  at  Fourth  and  Marion 
St.  as  follows:  Woeck  &  Behrens.  Arcade  Bldg.,  $S4.1S7: 
Grant  Smith  .St  Co..  Henry  Bldg.,  $S2,950;  Pacific  States  Con- 
struction Co.,  Burke  Bldg.,  $80,000;  Sound  Construction  &  En- 


gineering Co.,  Lowman  Bldg.,  $79,879;  Booker,  Klehl  &  Whip- 
ple, Central  Bldg.,  $79,500;  Kieburtz  &  Smith,  Railway  Ex- 
change Bldg.,  $77,300;  Ferro  Concrete  Co.,  Empire  Bldg.,  $76,- 
392;  Brandt  Construction  Co.,  2327  5th  N.  St.,  $75,867;  Butler 
Construction  Co.,  Central  Bldg.,  $75,100:  Erickson  &  Larson. 
5011  .Meridian  St.,  $75,025;  Washington  Construction  Co., 
Northern  Bldg.,  $74,302;  Jenkins  &  Jones,  Transportation 
Bldg.,  $74,000;  J.  H.  Tolman,  Haight  Bldg..  $73,572:  Nettlelon- 
Bruce-Eschbach  Co.,  American  Bank  Bldg.,  $73,500;  Franklin 
Engine  Co..  Alaska  Bldg.,  $73,200;  I'earson  Construction  Co., 
New  York  Blk.,  $71,887;  F.  Forrestal.  312  20th  Ave.  S.,  $71,- 
700;  A.  U.  Quist  &  Co.,  Hoge  Bldg.,  $71,525:  Martin  &  Dugan, 
Northern  Bank  Bldg.,  $71,300;  Syliessan  &  Sando,  Downs  Bldg., 
$71,000;  Finne  &  Gjarde.  Northern  Bank  Bldg.,  $66,559;  McRae 
Bros.,  American  Bank  Bldg.,  $67,182.  W.  K.  Willcox,  Boston 
Blk.,    is   Arch. 

Vancouver,  Wash. — The  State  Board  of  Control  has  ap- 
proved and  accepted  the  plans  prepared  for  the  construction 
of  an  administration  building  at  the  School  for  the  Blind. 
Estimated   cost,   $75,000.     Noted   June   10  and   July   22. 

Portland,  Ore. — Bids  will  soon  be  received  foi'  the  con- 
struction of  .1  business  and  oftice  building  at  Grand  Ave.  and 
East  Alder  St.  for  the  East  Side  Holding  Co.  and  the  Citizens 
Bank.      The   estimated   cost   is  $50,000. 

.Sacramento,  Calif. — The  Legislature  has  appropriated  $2,- 
000,000  to  be  used  for  repairing,  enlarging  and  developing 
state  buildings  in  California.  The  appropriation  includes 
$195,000  for  additional  buildings  at  the  Norwalk  State  Hospital 
for  the  Insane,  Norwalk:  $50,000  for  cottages  at  the  Southern 
California  .State  Hospital:  $50,000  for  exposition  buildings  in 
Los  Angeles  Agricultural  Park;  $60,000  for  cottages  at  Whit- 
tier  State  School;  $52,000  for  two  cottages  at  the  Ventura 
School  for  Girls. 

+Sncraniento,  Calif. — The  contract  for  the  construction  o 
a  seven-story  bank  building  for  the  Capitol  National  Bank 
has  been  awarded  to  the  McGILLIVRAY  CONSTRUCTION  CO. 
Estimated  cost,  $200,000. 

San  Francisco,  Calif. — M.  M.  O'Shaughnessy,  City  Engr.  is 
preparing  plans  for  the  construction  of  the  Forest  Hill  Sta- 
tion on  the  line  of  the  Twin  Peaks  Tunnel.  The  estimated 
cost    is    $250,000. 

+The  Narrows.  Man. — The  contract  for  the  construction  of 
a  school  has  been  awarded  to  PIGOTT  &  HE.\LET,  Battle- 
ford.   Sask.      Estimated   cost,   $43,000.      Noted   July   1. 

+Rothesay,  X.  H. — The  Consolidated  School  Board  has 
awarded  the  general  contract  for  the  construction  of  a  school 
to    W.    H.    HENDERSON,    Rothesay.       The    estimated    cost    is 

$70,000. 


SEWER  EXTESSIOX — BOSTOX,   M.ASS. 
Section    106 

+Bids  were  received  July  28  by  the  Metropolitan  Water  and 
Sewerage  Board  for  the  construction  of  sewers  in  Section  No. 
106  of  the  high  level  sewer.  South  Metropolitan  System,  in 
Needham  and  Wellesley  from  (A)  Bruno  &  Petitti.  (B)  M. 
Russo  &  Son.  (C)  Michael  Meehan.  (D)  Henrv  Spinach  Con- 
tracting Co.,  (E)  George  M.  Brvne,  (F)  Coleman  Bros.,  (G) 
HUGH  NAWN  CONTRACTING  CO.,  Roxbury,  (awarded  con- 
tract).     The   item   bids   were    as   follows: 

A  B  C  D  E  F  G 

4330  lin.ft.  earth  excava- 
tion and  reiilliiig  in 
trench  and  embank- 
ment 24  in.  X  27  in. 
concrete  sewer $10  00     S7,84     $0  00     SO  00     SO  00     $4  70     $2.75 

2.5  lin  ft.  earth  or  rock  ex- 
cavation in  tunnel,  24 
in.  X  27  in.  concrete 
sewer 25  00      14  00     2.5  00     25  00     25  00     20  00        li  00 

(iO  cu.yd.  Portland  brick 

masonry  in  manholes       16  00     17  00     20  00     20  00     10  00     17  00     18  00 

1950  cu.yd.  Portland 
concrete  masonr\'  in 
trench 8  50       9  00       8  50       S  CIO       8  00       8,00       7.50 

15  cu.yd.  Portland  con- 
crete masonry  in  tun- 
nel       15.00     12  00     15  00     15.00     10  00     12.00     10  00 


Extended  totals. 


$61,685  $53,047  $44,605  $43,630  $43,315  $37,651  $27,912 


Bids  were  received  July  2S  by  the  Public  Service  Commis- 
for  the  construction  of  Section  No.  2,  Route  No.  29.  a  part 


of  the  Nostrand   Ave.   Sub 
(B>    D.    Donegan   Co.,    (C) 


from    IA^    Dock    Contractor 'Co., 
A.   Gillespie   Co.,    (D)    Newman  & 


Carev,  (E)  Rodgers  &  Hagertv.  Inc..  (F)  L'nderpinning  & 
Foundation  Co.,  (G)  Oscar  Daniels  Co..  (H)  Mason  &  Hanger 
Co.,  Inc.,  (I)  E.  E.  Smith  Contracting  Co.,  (J)  John  J.  Creeni. 
The  item  bids  were  as  follows: 


262,800  cu.vd.  earth  excavation  above  main  high 
water  (ex".  S.  &  D  ) 

19,000  cu.vd.  earth  excavation  below  main  high 
water  (Ex.  S.  &  D.) 

46,200  cu.yd.  earth  excavation  above  and  below 
main  high  water  S.  P.  &  D 

80  If.ft.  underpinning  buildings  under  seven  stories 

1000  If.ft.  maintaining,  protecting  and  securing 
buildings 

53,(X)0  cu.yd.  concrete  masonry  in  place 

S1(X)  cu.yd.  concrete  masoiuy  outside  of  water- 
proofing   

'O  cu.yd.  rubble  stone  masonry 

50  cu.yd.  dr\'  rubble  masonrj- 

60  cu.yd.  brick  masonn,' 

2  cu.yd.  Wtrified  brick  masonr>- 

60  cu.yd.  hollow  terra  cotta  brick  or  tile  masonry. .. 

1(XK)  bbl.  grout  of  Portland  cement 

1000  lin.ft.  timber  piles,  in  place  and  prepared 

2  M  ft.  b.m.  timber  foundations  placed  and  fas- 
tened   

50  cu.yd.  broken  stone  or  gravel  in  place 

36.100  sq.yd.  waterproofing,  onf^ply . 


$1  73 

$1.80 

$2  20 

$1  90 

$2  40 

$2.00 

$2  SO 

S2  30 

$2  65 

$4  00 

1.73 

2  25 

2  20 

3  50 

2  40 

7  00 

3  00 

2  30 

3  50 

4  00 

1  73 

2  00 

2  20 

1  90 

2  40 

2  00 

2  SO 

2  ,30 

2  65 

4  00 

85  00 

20  00 

50  00 

60  00 

50  00 

100  00 

SO  00 

40  00 

40  00 

42  00 

69  00 

20  00 

10  00 

20  00 

J  00 

50  00 

20  00 

25  00' 

1  00 

26  00 

6  25 

7  00 

7  00 

7.50 

7  SO 

6  ,50 

8  00 

8  00 

8  00 

8  00 

6  25 

7  00 

7  00 

6  50 

7  50 

6  .50 

8  00 

8  00 

7  00 

8  00 

6  00 

6  00 

8  00 

10  00 

3  00 

r,  SO 

12  00 

6  50 

7  00 

8  Oo 

5  50 

6  00 

3  50 

10  00 

2  00 

6  00 

7  00 

5  00 

6  00 

6  00 

14  00 

IS  00 

14  00 

20  00 

15  00 

25  00 

12  00 

15  00 

15  00 

15  00 

20  00 

25  00 

25  00 

.50  00 

30  00 

25  00 

20  00 

17  00 

20  00 

30  00 

12  00 

IS  00 

15  00 

15  00 

15  00 

25  00 

15  00 

15  00 

15  00 

15  00 

1  00 

2  00 

2  70 

2  65 

90 

2  00 

1  00 

2.50 

2  50 

2  50 

20 

60 

40 

60 

.15 

70 

30 

.50 

50 

30 

45  00 

40.00 

45.00 

60  00 

20  00 

50  00 

50  00 

65  00 

50  00 

50  00 

1  00 

3  00 

2  20 

3  00 

2  00 

3  00 

2  00 

-2  SO 

2  SO 

2  00 

33 

.45 

SO 

40 

35 

45 

.35 

45 

.50 

.45 

140 
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100  sq.yd.  waterproofing,  two-ply 

28,600  Sfl.yH.  wjiterproofinK,  three-pl\ 
lOOsq.ya.  watfrproofinR,  four-ply. 

lOOsq.yd.  watorproofuiR,  five-ply 

100  sci.yd.  watirproofing,  six-ply 

lOOsq.vd.  wntiTproofinc,  dry-ply.  .  , 

5-100  CU.yd.  bri.l,  in  •i-^phnlt  ninslii- 

SOlin.ft.  dn 

50  tin. ft.  di  :i 

50  lit!  ft.  dm 

50lin.ft.dni 

SOlin.ft.dni 

501in.ft.dra 

SOlinft.drn 

501in  fl    din 

Kill  lin  II  :; 
1(111  li-  II  1 
2(111 


,>p.p^.  t.'i".  vn,>lu-.l. 
,11 1)ipe,  -l-ln.  vUnficd. 
n  pipe.  G-\a,  c.j 


iii'-^  ■'(■.\trji  heavy" 
Hi  "extra  heavy" 
iii::^  "extra  heavy" 
in;.'.s  "extra  heavy" 
I  place  as  regulated 


200  1ui.U.  b-lii.  r,l.  pipr  ail 

254,S0O  duct  ft.  tunnel  du 
by  section  407 

IG.^0  ton  riveted  steel,  painted  and  erected 

4050  ton  steel  be.inis  and  shajies ... 

410  tonsteelroilsand  bars  bull!  in  ei. Mil.  h- 

35  ton  miscellaneous  iron  ca.si  1 1  ■  •  - 

10  ton  miscellaneous  iron  furiii.-liM,;- 

300  lb.  special  wire  forms,  in  pla.i' 

9670  lin.ft.  IJ-in.  seasoned  oak  or  ash  hand  rail 

90S0  sq.ft.  steel  gratings  for  ventilation 

525  sq.ft.  vault  lights,  in  place 

3920  sq.yd.  sidewalks  restored 

1700  s<i.yd.  repavement  of  roadways,  asphalt  pave- 
ment   

23.S00  sq.yd.   repavement   of  roadways,    granite 


block. 


12.100  sq.yd.   repavement  of  roadways,    Lelgir 

100  lin.ft.  new  bluestone  curb,  in  place 

100  lin.ft.  new  8-in.  granite  curb,  in  place 

w.i.  electric  conduits 

■.i.  electric  conduits 

i.  electric  conduits 


12,000  Hi 

600  lin.ft.  li-ir 

350  lin.ft.  2-in. 

3500  lin.ft.  1-ir 

1000  c.i.  outlet  boxe.~,  n  .-l  ii 

Oc.i.  pull  boxes  in  slan    ;  - 

260  lin.ft.  6-in.  "extra  li    n  > 

station 

200  lin.ft.  3-in.  "extra  heavy' 

in  station . 
18501in.ft.se 
35701in.ft.se 
11501in.ft.se 
21101in.ft.se 
775  lin.ft.  sew 
440  fill, ft    sev 


pipe  and  fittings 


6li 
11  I 

50  111 

410111 
610  lit 


er  pipe,  12-in.  vitrified 

er  pipe  15-in.  vitrified 

erpipe,  18-in.  viirili.  .1 
erpipe,20-in.  viiiilir.l 
rpipe.22-in.  viiiilirl 
r  pipe,  24-in.  vitiitini 
I  [a|ie  (straieht) 

I  ii"-  (special) 

!  '  <i  brick  or  concrete  sewer  3  ft.,  6 


brick  t 
eular  brick  i 


■  concrete  sewer,  4  ft.,  0 
•  concrete  sewer,  4  ft.,  6 


diameter. 
262.J  lin.ft.  circular  brick  or  concrete  sewer,  4  ft.,  9 

in  diameter 

1010  lit!  ft.  circular  brick  or  concrete  sewer,  5  ft.,  3 


2  M  II 
2S-11 
2  2(1-11 
13..a(ll 
tr.il 
150  lii 
1650  Ii 
600  lit 
150  lit 
6200  Ii 
100  se 
200  lir 
50  lin 
800  Ii 
ll.')(l 
900  Ii 

50  lin 
83.SII  I 


1M-; 


'1-  concrete  sewer,  6  ft,,  3 

■  ^  with  spigots 

\\  1 1  h  spigots 

-  with  spigots 

etc.,  of  ele.itric  (overhead 


i.tt. 


r  pipe.  Uin,  , 
IX.  water  pipe,  8-in.  . 
ft.  wat^-r  pipe,  Ifi  in  , 
i.ft.  water  pipe,  20-iii 

Tvice  connections  for  i 

i.ft.  gas  pipe.  Sin 

ft.  gas  pipe,  4  in 

lift,  gas  pipe,  6  in,  .  .  . 

Ill  ft,  i;a,^  iiipe. 


,  lOin 

1 2  in 

i.  by-passing  pipe,  upon  or  below 


.  by-passing  pipe,  upon  or  be- 


4800  lin.ft,  8-in. 

low  street . 

350  lin.ft.  4-in.  w.i.  by-passing  pipe,  upon  or  below 

street 

120  lin.ft,  12-in.  w.i.  by-passing  pipe,  on  trestle.  .  . 
120  lin.ft.  6-in.  w.i.  by-passing  pipe,  on  trestle-  .  . . 
270  lin.ft.  18-in.  w.i.  by-passing  pipe,  on  trestle,  .  . 
200  lin.ft.  catenary  for  over  16-in.  b.v-passing  pipe 
180  lin.ft.  catenary  for  16  in.  and  under  by-passing 


pip 


250 

75  tons  new 
20  ton  new 
2300  duct  ft.  elei 
100  lin.ft.  2J  i 
100  lin.ft.  3  in 
100  lin.ft,  :i!-i 
100  till  ft.  4-ir 
100  lin.ft.  4!-i 
100  lin.ft.  J  i 
100  lin.ft.  L' 
100  lin.ft.  :.  II 
20a 


hul- 


300  duct  ft.  »..c,.l.'Uel. 


aluil     

•  leetric  ducts 

le  ducts  and  conduits 


,so 

1  (10 

9(1 

1,04 

1  40 

.98 

2,2S 

1.80 

1.20 

2..';2 

2.10 

1.50 

1  00 
1  10 
1  (10 


.75 
2.26 
2 .  56 
3  00 
3  30 

3  70 

4  05 
38  00 
55  00 

5.40 

5.70 

7  50 

8  .M 

9  .10 

11  00 
75  00 

00 ,  on 

100  00 


1   (10 

1   00 

20,00 


10  00 

45  no 

70  00 


1  on 

1    10 
1   20 


.11 

54  00 

M  00 

.W  (10 

70,00 

70  00 

.30 

.30 

1.50 

1..50 

1   50 


1  00 
1.25 
1.50 
2.00 

2.50 
3.00 
50  00 
75  00 

5  00 

10,00 

14  o;i 

15  (10 


1   20 

1   50 

15  00 


1,00 
3,00 
2  (10 


2  on 
10  on 
4n,uo 

70  00 
,50 
1  00 
1  00 
1  00 
1  00 
1  00 
1  00 
1.00 
1  00 

20  00 


58  00 
55  00 
40  00 


1.30 
1.30 

1  no 


.42 

1.00 

,25 

.on 

1.00 

1.00 

.00 

2.00 

2.00 

3  00 
3.80 
45  00 
65  00 


7,25 

8  on 

9,50 
90  OU 
35  00 

175  '  1 

1,00 

,75 

1.10 

1.50 

2  00 

3.00 

20.00 

.50 


.75 


1,00 
4,00 
2.75 


47,00 
75.00 
75,00 


3  20 
3  .50 
3  75 


(■>  on 

7   .50 


6,25 
35  00 
80 ,  00 


1.15 
1  40 
2.00 


1  00 
1  2,5 
1,50 


55,00 
50.00 
00,00 
100.00 


2  75 

3  25 
4.00 


11  00 
50  00 
25  00 


1.75 

2.25 

2.65 

.40 

25.00 

1.20 

1.00 

.80 

.60 

.40 

2.50 

1.00 

3,00 

1.50 

1  60 

2  50 

3  00 

,15 

70  00 

60  00 

80,00 

100  00 

100  00 

.40 

.35 

1    10 

1.10 

1.48 


5  00 

6  00 
50  00 

100  00 


16  00 
200.00 
100  00 
300,00 


.70 


.75 


3 ,  00 

20  (10 

50  00 

100  00 

75 

1  nn 

1  on 

1  on 

1  nn 

1  00 
1  00 
1  (10 
1  00 
25.00 
1.00 


51  00 
55  00 
60,00 
60.00 


1.50 
1.00 
2.25 


.60 
2.20 
2  (50 
3.20 
3. 50 
3.75 
4.50 
38  00 
70,00 

4,50 


1.00 
1.40 
2  00 

.10 
60  00 
55  00 
50  00 
65  00 
70.00 
.10 
.40 
1  50 
1.40 
1,75 


,90 
3  00 

3  .50 
4,00 
4,20 

4  60 


9  50 
120 ,  00 
80.00 
170.00 


1.00 
1  25 
1  50 
1,75 


..55 
2  00 
1  .50 
4  00 
1  00 
1  50 
2,00 
3.00 

10 
65  00 
55  00 
45  00 
60  00 
60  00 
.25 
30 


2  00 

1  00 

2  75 

3  25 
3,75 

4  25 
4  75 
5,25 

35  00 
75  00 

7  25 

8.25 

9  25 

10,00 


12  50 
60  00 
SO  00 
100  00 


3.25 

2,75 
3  00 
2,50 
4,00 
5  00 

6.00 
12.00 
30  00 
60  00 


2.00 
12.00 
35  00 
70.00 


.50 


1.D5 
1.20 

1  50 

2  50 


1.00 
1.25 
S.OO 

.11 
63.00 
57  00 
50  00 
50  00 
50  00 
.10 
.50 

1  50 
1.50 

2  00 

2  50 
1  75 

1  35 

1  00 

2  00 


3.50 
3.80 
4.20 
4.53 
4,84 
5,17 


13,70 
75  00 
40  00 
100  00 


1,20 

1.00 

1.00 

1,15 

1,25 

2.40 

1  25 

1.80 

2  00 

2  50 

3  00 

1.50 

2.25 

2.40 

2,75 

0.00 

15.00 

12.00 

5  00 

15  00 

.50 

.60 

.65 

.75 

.50 

.60 

.70 

.75 

.90 

.75 

.90 

.80 

1.00 

1.15 

1.00 

1  20 

1,00 

1,20 

1,40 

1 ,  25 

1 ,  ,50 

1,20 

1  50 

1,05 

1  50 

1  .sn 

1,50 

1  75 

2  00 

1.75 

3  00 
7.00 
4,50 

2,25 
10  00 
35  00 
65  00 


1,25 
1  .50 
1  75 
15  00 


60 


Extended  totals $1,092,370  $1,849,286  $1,879,998  $1,953,097  $2,010,207  $2,110,057  $2,112,924  $2,150,242  $2,184,360  $2,811,475 
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Comistlir^cilnoini  News 

•  Denotes  work    a.ivortispd   in    lONCINRRRINC,    NKWS. 

+  Denotes  contract   awariiiil.      Tlio    ruiiiies   of   biililors   awarded   contracts  an-   set   in   CAPITALS. 
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KAII>AVAYS — STKAM  AND  KLECTRIC 

MiiHNiiehuNftts — Bay  State  St.  R'' — This  company  has  asked 
tile  t'ouiicil  for  a  franchise  to  douoie  track  its  line  on  Sutton 
St.,  North  Andover.  K.  S.  Goff,  Boston,  is  Vice-Pres.  and 
Gen.  Mgr. 

New  Jersey — Salem-Pennsgrove  Ry. — This  company  has 
been  incorporated  to  construct  an  electric  railway  to  connect 
Salem  and  Pennsgrove,  N,  J.  Arthur  B.  Smith,  Isaac  C. 
Smashey,  H.  G.  Hart  and  James  S.  Wheeler  are  among  the 
incorporators.     Noted  Aug.  5. 

Pennsylvania — Dover,  Millersburg  &  Western  Ry. — This 
company  plans  to  start  work  soon  on  the  construction  of  its 
proposed  railway  to  Millersburg,  Penn.  G.  T.  Prior,  Sheffield, 
Penn.,  is  interested. 

Pennsylvania — A  movement  is  being  agitated  for  the  con- 
struction of  an  electric  railway  from  Washington  to  connect 
with  the  mining  communities  of  Ellsworth,  Cokeburg,  Bent- 
leyville  and  adjoining  districts,  about  11  miles.  The  proposed 
line  would  join  the  Pittsburgh  Rys.  line  in  Washington  and 
the  terminus  of  the  Bentleyville-Charleroi  St.  Ry  at  Cokeburg. 

♦Pennsylvania — Pennsylvania  R.R. — This  company  has 
awarded  the  contract  for  the  construction  of  a  single-track 
extension  of  the  Yello^v  Creek  branch  on  the  Conemaugh  line, 
about  four  miles,  to  A.  L.  ANDERSON  &  BRO.,  Altoona. 

iVortIi  Carolina — Southern  Ry. — This  company  has  reached 
an  agreement  with  the  Aluminum  Co.  of  America  concerning 
the  construction  of  tlie  proposed  railway  from  Bushnell.  N.  C. 
to  Chilhowee,  Tenn.,  about  25  miles.  B.  Herman,  Washington, 
D.   C,   is   Ch.   Engr. 

South  Carolina — Seaboard  Air  Line  Ry. — This  company  has 
sold  $22,S93,000  in  bonds.  Part  of  the  proceeds  will  be  used 
to  extend  the  line  from  Charleston,  S.  C,  to  Savannah,  Ga., 
a  distance  of  85  miles.  W.  D.  Faucette,  Norfolk,  Va.,  is  Ch. 
Engr. 

South  Carolina — Southern  Ry. — This  company  will  soon 
receive  bids  for  double  tracking  its  line  from  Greenville  to 
Greer,  S.  C,  about  26  miles.  B.  Herman,  Washington,  D.  C, 
is  Ch.   Engr. 

Alabama — Atlanta  &  St.  Andrews  Bay  Ry. — According  to 
press  reports  this  company  plans  to  construct  a  railway  north 
from  Dothan  via  Eufaula,  Ala.,  to  Columbus,  Ga.,  about  S5 
miles.     B.  'W.  Steele,  Dothan,  Ala.,  is  Gen.  Mgr. 

Tennessee — At  a  recent  election  the  citizens  of  De  Kalb 
County  voted  in  favor  of  the  question  of  issuing  $150,000  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of  an 
electric  railway   from   Nashville   to   Smithville.      Noted   Aug.    5. 

Kentucky — Louisville  &  Nashville  R.R. — This  company 
plans  to  extend  its  line  from  Harlan,  Ky.,  into  Virginia,  to 
connect  with  its  Middlesboro  &  Norton  branch.  W.  H.  Court- 
ney, Louisville,  is  Ch.  Engr. 

Ohio — Cincinnati  Traction  Co. — A  bond  issue  of  $3000  has 
been  authorized  Viy  the  Council  of  Cincinnati  to  improve  and 
extend  Reading  Road  to  allow  the  construction  of  this  com- 
pany's extension  to  Bond  Hill.  C.  Burckmyer  is  Pur.  Agt. 
Noted  June   17. 

Ohio — According  to  press  reports  a  railway  to  be  known 
as  the  Cleveland  &  Ohio  Central  Electric  Ry.  will  be  con- 
structed from  Cleveland  to  Wooster,  Ohio.  C.  E.  Sherman, 
Dept.  of  Engr.,  Ohio  State  University,  is  interested. 

Indiana — Ft.  Wayne.  Decatur  &  Southern  R.R. — This  com- 
pany has  been  incorporated  to  construct  an  interurban  railway 
out  of  Decatur.  M.  Gerke,  C.  Getting  and  C.  Dirkson  are  the 
incorporators. 

Illinois — Rapid  Transit  Co.  of  Illinois — This  company  has 
been  incorporated  to  construct  a  system  of  interurban  lines 
out  of  East  St.  Louis  southeast  via  Chester,  Murphysboro  and 
Carbondale  and  northeast  through  the  coal  fields.  J.  Van- 
nahme,  D.  P.  Roberts,  C.  B.  Vonnahme  and  M.  Harned,  East 
St.  Louis,  and  L.  T.  HoUtman,  Collensville,  are  the  incor- 
porators. 

Michigan — Pere  Marquette  Ry.  Co. — This  company  plans  to 
construct  a  belt  line  for  the  western  and  northwestern  section 
of  Detroit,   about   three   miles  long. 

Minnesota — Twin  City  Rapid  Transit  Co. — This  company 
plans  to  construct  a  double  track  line  from  the  Snelling- 
Minnehaha  line  to  the  new  motor  speedway,  about  1»4  miles. 
J.  J.  Canfleld,  Minneapolis,  is  Gen.   Supt. 

Kansas — According  to  press  reports  a  company  is  being 
organized  to  construct  an  interurban  railway  from  Salina, 
Kan.,  to  Fairbury,  Neb.,  via  Concordia  and  Belleville,  Kan., 
The  proposed  line  will  connect  with  the  Arkansas  Valley 
Interurban    Ry.    at    Salina. 

Montana — Helena  &  Southern  Ry. — This  company  has  been 
incorporated  to  construct  a  railway  from  Helena  to  Yello\v- 
stone  Park.     E.  A.  Tennis,  Salina,  Kan.,  is  Interested. 

Missouri — United  Rys. — This  company  has  been  granted  a 
new  2s-year  franchise  by  the  Council  of  Webster  Grovt-s  and 
plans  to" improve  its  line  on  Lockwood  Ave.  from  Summit  Ave. 
to  Rock  Hill  Rd.,  about  1  mile.  Estimated  cost.  $80,000.  Robert 
McCulloch,  St.  Louis,  is  Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Arkansas — According  to  press  reports  an  electric  railway 
will  be  constructed  from  Nettleton  to  Jonesboro.  Franz 
Weisbor.l,   Indianapolis,   Ind.,  14  interested. 

Oklahoma — Press    reports    state    that    a    company    is    being 

0  ganized   at   Blackwell,   Okla.,   to   construct   a   railway   out   of 

1  lackwell  to  connect  with  the  St.  Louis  &  San  Francisco   Ry. 
at  Peckham  and  with  the  Santf    Pe  System  at  Braman. 


Oklahoma — Clinton,  Oklahoma  &  Western  Ry. — Surveys 
are  being  made  by  this  company  for  a  railway  from  Clinton  to 
Chickasha.  Guy  V.  McClure,  Oklahoma  City,  is  Ch.  Engr. 
Noted  July   23. 

Oklahoma — Ft.  Smith  &  Western  R.R. ^Surveys  are  being 
made  by  this  company  for  the  extension  of  its  line  from 
Warwick  to  Oklahoma  City,  Okla.  B.  F.  Beckman,  Ft.  Smith, 
is   Ch.    Engr. 

Oklahoma — Frisco  Lines — This  company  has  secured  a 
right-of-way  tor  the  construction  of  a  railway  from  Depew 
to  Drumright.  Okla.,  via  the  Gushing  oil  fields,  a  distance 
of  20  miles. 

Washington — W.  D.  Peters,  Bremerton,  has  petitioned  the 
Council  of  Bremerton  and  Charleston  for  a  franchise  to  con- 
struct an   electric  railway  in   both  towns. 

California — Castro  Point  &  Terminal  Ry. — This  company 
will  issue  $89,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  a  railway  from  San  Pablo  Quarry  to 
connect   with   the    Richmond    Belt    Ry. 

California — Pacific  Electric  Ry. — Surveys  are  being  made 
by  this  company  for  a  line  between  Los  Angeles  and  Corona. 
J.   McMillan,    Los  Angeles,    is   Gen.    Mgr. 

California — South  San  Francisco  R.R.  &  Power  Co. — This 
company  has  applied  for  a  franchise  to  construct  and  operate 
a  single-track  or  double-track  standard  gage  railway  in  South 
San    Francisco.      W.   J.   Martin,    South    San    Francisco,    is    Pres. 

LIGHT,  HE.\T   AND   POWER 

+Manchester,  N.  H. — The  Manchester  Traction.  Light  & 
Power  Co.  has  awarded  the  contract  for  the  construction  of 
a  concrete  dam  and  spillway  on  the  Piscataquog  River  to  the 
H.  WALES  LINE  CO.,  Meriden,  Conn.  It  will  replace  a  wooden 
structure,  and  will  be  25  ft.  high  with  35-ft.  abutments  and 
a  spilUvay   192   ft.   long. 

Readsboro,  \t. — It  is  reported  that  the  Deerfleld  River 
Power  Co.  will  develop  4000  hp.  at  this  point,  and  will  install 
electrical   machinery   for   the   manufacture   of  paper. 

Chicopee,  Mass. — It  is  reported  that  the  Fisk  Rubber  Co., 
Chicopee,  will  build  a  flve-story,  110x600-ft.  mill,  to  be 
equipped  with  electrically-driven  machinery.  The  total  cost 
will  be  about   $300,000. 

Sterliner,  Mass. — The  City  of  Sterling  contemplates  the 
extension  of  its  municipal  electric-lighting  and  power  service 
to  Lake  Washacum.  The  cost  of  the  work  is  estimated  at 
$11,000.  H.  W.  Rugg  is  Supt.,  Mgr.  and  Cont.  Agt.  of  the 
municipal  system. 

♦AVorcester,  Mass. — The  Worcester  Electric  Light  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story 
brick,  Slxl04-ft.  addition  to  its  power  house  on  Webster  St", 
to  H.  R.  KENT  &  CO.,  141  Broadwav  ,New  York,  N.  Y.  The 
estimated  cost   is  $50,000.      Noted   June   3. 

♦Albany,  N.  Y. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  S,  by  the  Trustee  of  Public  Buildings,  Executive  Cham- 
ber, Capitol,  for  alterations  and  additions  to  the  State  House, 
plumbing  and  drainage  for  the  Court  of  Appeals.  Lewis  P. 
Pilcher  is  State  Arch. 

Attica,  N.  Y. — It  is  reported  that  the  Attica  Water,  Gas  & 
Electric  Co.  will  soon  purchase  one  75-kw.,  two-phase,  60- 
cj-cle,  1100-volt  generator  with  exciter  and  ammeters,  volt- 
meters and  switches.      R.  W.  Harris  is  Mgr. 

+Ea.st  Syracuse,  N.  Y. — The  Board  of  Education  has  award- 
ed the  contract  for  new  heating  and  ventilating  svstems  for 
the  local  schools  to  the  LEAVERY  HEATING  &  VENTILAT- 
ING Co.,  Syracuse,  at  $12,285.  Ten  bids  were  received  for 
the   work. 

♦Letehnorth  Villaec,  N.  Y. —  (Thiells  post  office) — (Official) 

— Bids  will  be  received  until  noon,  Sept.  7,  by  Frank  A.  Van- 
derlip,  Pres.,  Bd.  of  Mgrs.,  Letchworth  Village,  Room  215,  55 
Wall  St..  New  Y'ork,  N.  Y.,  for  heating,  plumbing,  drainage, 
electrical  work,  etc.,  in  attendants'  home,  laundry  building, 
and  service  building;  for  electric  service  connections  for 
Cottages  A.  B,  C  and  D  at  Letchworth  Village.  Thiells.  Frank- 
lin B.  Kirkbride,  55  Wall  St.,  New  York,  is  Secy..  Mgrs.  of 
Letchworth  Village.      Lewis  F.   Pilcher,  Albany,  is  State  Arch. 

+Raeliester,  N.  Y. — The  Managers  of  St.  Mary's  Hospital 
have  awarded  tiie  contract  for  the  construction  of  a  new 
boiler  house  and  engine  room  to  the  GORSLINE  &  SWAN 
CONSTRUCTION  CO.,  Rochester.  The  building  will  be  44x113- 
ft.,  37  ft.  high,  with  a  125-ft.  chimney.  Gordon  &  Madden  is 
Arch. 

Bnrlineton,  N.  J. — The  City  Council  has  engaged  W.  E. 
Temple,  Elec.  Engr.,  Philadelphia,  Penn.,  to  prepare  plans  for 
changing  the  motive  power  of  the  drainage  system  from  steam 
to  electricity.     It  will  cost  from   $6000   to  $7000. 

Newark,  N.  J. — The  Standard  Metal  Mfg.  Co..  237  Chestnut 
St..    will    build    an    addition    to    the    boiler    house    of    its    plant. 

Duneannon,  Penn. — A  company  has  been  organized  to  con- 
struct a  dam  across  the  Juniata  River  about  four  miles  above 
Duneannon.  It  will  be  of  stone  and  concrete,  with  a  head  of 
15  ft.,  and  is  expected  to  develop  from  2000  to  3000  hp.  of 
energy  which  will  be  transmitted  to  Duneannon  to  operate  a 
mill  for  the  manufacture  of  felt  roofing  paper  and  an  asphalt 
refinery.  Frank  M.  Waring,  Tyrone,  and  R.  J.  Redick,  York, 
are  interested  in  the  company  which  will  be  capitalized  at 
$500,000. 
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Hnziird,  Ky. —  Tress  reports  state  that  the  Kentucky  River 
Power  Co.  will  establish  a  hydro-electric  plant  at  Hazard 
to   cost   about    $300,000. 

HcndcrMon,  Ky. — The  City  Council  is  considering  the  con- 
struction of  a  new  power  house  for  the  municipal  electric- 
lipht   plant.      L.   P.   Hiti'    is  Supt.   of  the   municipal  plant. 

+Clevplan€l  HfiK>i<K.  ()lii<i — ( Warrensville  post  office) — ■ 
(Official) — The  Board  <if  i:duoation  has  awarded  the  contract 
for  heatinp  and  vintilatniff  equipment  of  a  grade  school  to 
the  CH,\1'PEL,L,-WARUEN  CO.,  Cleveland,  at  $7850.  See  item 
under   "Buildinifs." 

ColiiinbUH.  Ohio — (Official) — Bids  will  be  received  until  2 
p.m..  .Sept.  10,  by  A.  F.  Shepherd,  Pres.,  Ohio  Bd.  of  Adminis- 
tration, Oak  and  Ninth  St.,  Columbus,  for  nine  automatic 
side-feed,  self-cleaning  stokers  for  the  Institution  for  Feeble- 
Minded,  Columbus,  and  for  two  400-hp.  water  tube  boilers 
and  two  ■ino-hp.  stokers  at  the  Ohio  Hospital  for  Epileptics, 
Gallipolis,  Ohio.  H.  S.  Riddle,  Columbus,  is  Consult.  Engr., 
Ohio    Bd.    of   Administration. 

EiiHt  Liverpool,  Ohio — Bonds  will  be  issued  for  the  con- 
struction of  a  municipal  electric-light  plant.  The  estimated 
cost   is  $GO,000.     J.  C.   Kelley   is  City   Engr. 

PiiinrNvllle.  Oliio — (Official) — Bids  will  be  received  until 
noon,  Aug.  31.  by  Martin  A.  Tuttle,  Dir.  of  Pub.  Ser.,  for 
one  surface  condenser  and  equipment  for  the  municipal  electi'ic 
light  department  of  the  City  of  Painesville.  O.  W.  Kile  is 
Secy,  of  the  Electric  Light  Dept.  H.  Whitford  Jones  &  Co., 
1303   Citizens'   Bldg.,  Cleveland,   is  Consult,    Engr. 

+Troy,  Ohio — The  Board  of  Commissioners  of  Miami  County 
has  awarded  the  contract  for  the  construction  of  an  addition 
to  the  county  power  plant  to  GRIMES  &  THOMPSON,  Piqua, 
at  $4948.      It  will   be  one-story,   38x61   ft. 

VhrichMville,  Ohio — The  City  Council  has  authorized  the 
City  Clerk  and  City  Solicitor  to  investigate  the  feasibility  of 
establishing  a  municipal  electric-light  plant.  Should  the 
report  be  favorable,  the  question  of  a  bond  issue  will  be 
suljmitted  to  the  voters  at  the  regular  November  election. 

Galena,  lil. — The  Interstate  Light  &  Power  Co.  plans  to  add 
new  equipment  to  the  Galena  plant  within  the  next  two  or 
three  months.  A  new  3500-hp.  turbine  will  be  installed  with 
additional  boilers  and  pumps.  The  automatic  stokers  will 
be  improved.     P.  H.  Rickemann  is  Me:r. 

Peoria,  111. — The  committee  appointed  to  investigate  the 
feasibility  of  establishing  a  municipal  electric-plant  has  sub- 
mitted a  report  estimating  the  cost  at  $3S,3S9.  The  committee 
also  recommends  submitting  the  question  to  the  voters.  E.  D. 
Jeffries  is  City  Engr. 

Dane,  AVis. — Preparations  are  being  made  for  the  installa- 
tion of  a  municipal  electric-light  plant  in  Dane.  Vaughn, 
Meyer  &  Sweet,  Majestic  Bldg.,   Milwaukee,    is   Consult.    Engr. 

Soion,  Iowa — Press  reports  state  that  a  Ii'anehise  will  be 
granted  to  the  Iowa  Ry.  &  Light  Co.  for  the  install;' tion  of  an 
electric-lighting  system  in  Solon.  A  transmission  line  will 
probablv  be  built  from  Mt.  Vernon  to  supply  energy.  This 
line  will  also  serve  farms  along  the  route.  S.  C.  Dows,  Cedar 
Rapids,    is    Pur.    Agt. 

Virginia,  Minn. —  (Official) — Bids  will  be  received  until  S 
p.m.,  Sept.  6,  by  the  Water  and  Light  Commission  for  a  mixed 
pressure  steam  turbine  with  exciters,  condensers  and  switch- 
board. Alternate  bids  will  be  received  for  either  a  1000-kw. 
or  a  1500-kw.  turbine  and  alternator.  Max  Lewis  is  Secy. 
of  the  Comn.     C.  T.   Harding  is  Engr. 

+AVarren,  Minn. — It  is  reported  that  the  contract  for  addi- 
tions and  improvements  to  the  municipal  electric-light  plant 
has  been  awarded  to  J.  G.  ROBERTSON,  2542  University  Ave., 
St.    Paul.      Bids    were    opened    July    22.      Noted    July    1    and    15. 

Brolien  Bow,  Neb. —  (Oflicial) — Bids  will  be  received  until 
6  p.m.,  Sept.  2,  by  the  Mayor  and  City  Council  for  the  con- 
struction of  a  complete  electric-light  plant  and  for  the  con- 
struction of  new  wells  for  an  extension  to  the  water-works 
system.  The  engineer's  estimate  for  the  entire  work  is 
$17,000.      R.   E.  Thompson   is  City   Clk. 

Grand  Ixland,  IVeb. —  (Official) — The  Grand  Island  Electric 
Co.  is  building  a  hydro-electric  plant  on  the  Loup  River  at  a 
cost  of  $750,000.  It  will  develop  4500  hp.  The  L.  E.  Myers 
Co.,  Chicago,  111.,  is  in  charge  of  the  construction  work. 
Erroneously  noted  June  17  as  about  to  build  a  hydro-electric 
plant   on   the    Platte    River. 

Haxtinf;!!,  Neb. — The  city  will  soon  purchase  for  the  muni- 
cipal electric-light  plant,  a  750-kw.  steam  turbo-generator 
and  condensing  plant  and  steam-flow  integrating  meters; 
also  an  electrically-driven,  deep-well  centrifugal  pump,  with 
a  capacity  of  1000  gal.  per  minute.     H.  H.  Cloyd  is  Mgr. 

Hysham,  Mont. — It  is  reported  that  the  Town  Council  has 
engaged  the  Billings  Engineering  &  Contracting  Co.,  Billings, 
to  prepare  plans  for  a  municipal  electric-light  plant  and 
"water-woi'ks   system. 

Fickerine,  Mo, — .\t  a  special  election  held  July  27  the 
citizens  voted  in  favor  of  issuing  bonds  for  the  purpose  of 
installing  a   municipal  electric-light  plant. 

AdaniNon.  Okla. — It  is  reported  that  bids  will  be  received 
until  Sept.  20  by  the  City  Council  for  the  construction  of  a 
municipal   electric-light  plant. 

Colorado  SprinKX.  Colo. — It  is  reported  that  the  City  Com- 
missioners have  decided  not  to  consider  the  establishment 
of  a  municipal  electric-light  and  power  plant  at  the  present 
time.     Tentative  estimates  place   the  cost  at  about   $1,000,000. 

Dexter,  >'.  M. — It  is  reported  that  the  City  Council  contem- 
plates the  installation  of  a  municipal  electric-light  and  power 
plant. 

Olympia,  ^Va^<h. — Bids  will  be  received  until  noon,  Aug.  31. 
by  E.  S.  Emigh,  Secy.,  State  Bd.  of  Control,  Olympia,  for  the 
installation  of  a  300-hp.  horizontal  tube  boiler  equipped  with 
automatic  underfeed  stokers  in  the  power  plant  of  the  Eastern 
State  Hospital  at  Medical  Lake. 

>Vinnipre,  Man. — It  is  reported  that  plans  have  been  pre- 
pared by  W.  P.  Brereton,  City  Engr..  for  building  an  addition 
to  the  heating  and  power  plant  of  the  municipal  hospital. 
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Woonsocket,  R.  1. —  (Official) — Competitive  plans  will  be 
received  until  S  p.m.,  Sept.  1,  by  the  Board  of  Aldermen  for 
two  bridges  on  Hamlet  Ave.  and  one  on  Fairmount  St.,  Woon- 
socket.  George  H.  Emmott  is  Chn.,  Bd.  of  Aldermen.  Frank 
H.   Mills  is  City   Engr.      Noted  May   6. 

Hartford,  Conn. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Aug.  31,  by  the  Board  of  Contract  and  Supply  for  the 
construction  of  a  three-span  reinforced-concrete  bridge  over 
the  Park  River  at  Capitol  Ave.  It  will  be  160  ft.  long  and 
55  ft.  wide.     Joseph  Buths  is  Secy.,  Bd.  of  Contract  and  Supply. 

Binsrhaniton,  N.  Y. — The  City  Council  has  authorized  the 
issue  of  bonds  for  the  construction  of  six  bridges.  The 
estimated  cost  is  $30,000.     John  A.  Giles  is  City  Engr. 

*01enn,  N.  Y. —  {Official) — Bids  will  be  received  until  5 
p.m.,  Sept.  7,  by  the  Common  Council  for  the  construction  of  a 
highway  bridge  over  the  Allegany  River  at  11th  St.,  Olean. 
Bids  will  be  accepted  for  a  concrete  bridge  of  three  140-ft. 
spans,  or  for  a  steel  structure  of  two  200-ft.  spans.  A.  G. 
Harvey  is  Supt.  of  St. 

+Gillette,  N.  J. — The  Board  of  Chosen  Freeholders  of 
Morris  County,  Morristown,  has  awarded  the  contract  for  ihe 
construction  of  a  bridge  over  the  Passaic  River  at  Gillette  to 
JAMES  J.   HICKEY,   at   $7333. 

Newark,  N.  J. — The  Board  of  Chosen  Freeholders  of  Essex 
County  has  voted  to  make  repairs  and  improvements  to  the 
Jackson  St.  Bridge.  The  estimated  cost  is  $20,000.  Frederick 
A.   Reimer  is  County  Engr. 

Trenton,  N.  J. — Bids  will  be  received  until  2:30  p.m.,  Aug. 
26,  by  John  J.  Powers,  Dir.,  Bd.  of  Chosen  Freeholders  of 
Mercer  County,  for  the  construction  of  a  reinforced-concrete 
and  stone  arch  over  Sanhican  Creek  at  Willow  St.,  Trenton. 
Theodore  Tobish  is  County  Engr. 

♦Trenton,  N.  J. —  (Official) — The  Board  of  Chosen  Free- 
holders of  Mercer  County  has  awarded  the  contract  for  a 
bridge  over  Doctor's  Creek  to  BROWN  &  MACKENTHUM, 
Windsor.  N.  J.,  at  $6149:  contracts  for  a  bridge  over  Beedens 
Brook  and  one  over  Assunpink  Creek  were  awarded  to  the 
GINDER  CONSTRUCTION  CO.,  Trenton,  at  $2019  and  $1408 
respectively.     Noted  July  29. 

Elbeu.<iburi:',  Penn. — Bids  will  be  received  until  Aug.  30  by 
the  Commissioners  of  Cambria  County  for  the  construction 
of  a  36-ft.  concrete  girder  bridge  over  Chest  Creek  on  the 
Loretto  and  Carrolltown  Rd.,  between  Allegheny  and  East 
Carroll  Townships,  and  for  a  40-ft.  concrete  arch  over  Yellow 
Run  in  Adams  'Township.  George  M.  Wertz  is  County  Con- 
troller. 

4:Media,  Penn. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  9,  by  the  Commissioners  of  Delaware  County  for 
the  construction  of  a  reinforced-concrete  bridge  on  Glenolden 
Ave.,  ovei"  Muckinapatus  Creek,  Glenolden  Borough  and  Darby 
Township.     J.  Miller  Quinn  is  Dep.  County  Controller. 

NorriMtonn,  Penn. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Aug.  30,  by  the  Commissioners  of  Montgomery  County 
for  repairing  the  following  bridges:  Bridge  over  Wissahickon 
Creek  in  LTpper  Gwynedd  Township;  over  Humphreys  Run  in 
Lower  Gwynedd  Township;  over  Towamensing  (5reek  in  Upper 
Gwynedd  Township;  creosoted  block  floor  on  the  Royersford 
and  Spring  City  Bridge  over  the  Schuylkill  River;  three  con- 
crete piers  to  be  placed  under  the  bridge  at  Walnut  Hill 
Station,  over  Pennypack  Creek  in  Abington  Township.  John 
N.  Jacobs  is  County  Controller. 

Sunbury,  Penn. — Bids  will  be  received  until  Aug.  27  by 
Aaron  Baker,  Controller  of  Northumberland  County,  for  the 
construction  of  a  bridge  over  Mahanoy  Creek  in  East  Cameron 
Township,  known  as  Hornbergers  Bridge. 

Courtland,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  3,  by  the  Clerk  of  the  Circuit  Court  of  Southampton 
County  for  the  construction  of  a  465-ft.  steel  bridge  with 
concrete  and  pile  substructure,  over  the  Nottaway  River. 
G.   P.  Coleman,  Richmond,   is  State  Highway  Comr. 

Farmville,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  31,  by  the  Clerk  of  the  Circuit  Court  of  Prince  Edward 
County  for  the  construction  of  a  steel  bridge  over  Falling 
Creek.     G.  P.  Coleman,  Richmond,  is  State  Highway  Comr. 

Richmond,  Va. — See   item   under   "Miscellaneous." 

Berkelev  Sprinsx,  W.  Va. — Bids  will  be  received  until  Sept. 
11  by  M.  S.  Harmison,  Clk.  of  County  Court  of  Morgan  County, 
for  the  construction  of  a  concrete  bridge  across  Sleepy  Creek. 
Alternate  bids  will  be  accepted  for  a  90-ft.  single  span  or  two 
spans  of  50  ft.  each,  with  a  14-ft.  roadway. 

Chnrleston,  VV.  Va. — Bids  will  be  received  until  Aug.  30  by 
M.  P.  Malcolm,  Pres.  Kanawha  County  Court,  for  the  con- 
struction of  two  bridges  in  Cabin  Creek  District,  one  over 
Morris  Creek  and  the  other  over  Upper  Creek.  P.  G.  Burdett 
is  County  Road   Engr.     Noted  Aug.   12. 

Clarksburg,  \V.  Va. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  2S.  bv  the  Harrison  County  Court  for  the  con- 
struction of  abutments  and  piers  tor  a  steel  bridge  across  the 
West  Fork  River  at  Zeising.     C.  C.  Fittro  is  County  Road  Engr. 

Jefferson,  N.  C. — The  State  Highway  Engineer  is  preparing 
plans  for  the  Commissioners  of  Ashe  County  for  a  360-ft.  steel 
bridge  with  14-ft.  roadway.  The  estimated  cost  is  $6000. 
W.  A.   Scott   is  Chn.,   County  Comrs. 

TItusville,  Fla. — It  is  reported  that  the  Commissioners  of 
Brevard  County  have  decided  to  build  a  concrete  pile  bridge 
across  the  Indian  River  estimated  to  cost  $100,000.  There 
will  be  a  55-ft.  draw  span.  C.  M.  Rogers,  Daytona,  is  Consult. 
Engr. 

Columbus,  Miss. — Bids  will  be  received  until  Sept.  6  by  the 
Board  of  Supervisors  of  Lowndes  County  for  three  steel 
bridges,  one  40-,  one  80-  and  one  100-ft.  span,  and  for  one 
50-ft.  concrete  arch.     G.  E.  Hauser,  Jr.,  is  County  Engr. 

+  St.  Franeisvillo,  La. —  (Official) — The  Police  Juries  of  East 
and  West  F'^liciana  Parishes  have  awarded  the  contract  for 
a  bridge  over  Thompson  Creek  on  the  line  between  the  two 
parishes  to  AUSTIN  BROS.,  Dallas,  Tex.  The  estimated  cost 
is   $24,000.      Noted   Aug.   12. 
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I'oviuKTton,  Ky. — The  City  Commissioners  have  approved 
plans  for  a  bridge  across  the  LickinK  Kiver  to  carry  the 
emergency  water  main  from  Campbell  County  to  I^atonia 
where  it  will  connect  with  the  Covington  system.  The  bridge 
will  be  725  ft.  long  and  16  ft.  wide,  to  be  later  increased  to 
24  ft.  The  estimated  cost  is  $47,375.  The  cost  of  submerging 
two  mains  will  be  about  $40,000.  The  bridge  will  not  be 
built  until  necessary  legislation  can  be  obtained  from  the 
General  Assembly  which  convenes  next  January.  Noted 
June   10. 

+Mny!<ville,  Ky. — The  I-^iscal  Court  of  Mason  County  has 
awarded  the  contract  for  the  construction  of  three  concrete 
bridges  to  E.  K.  NEWELL,  &  CO.,  Maysville. 

Nicholnsville,  Ky. — (Odicial) — Bids  will  be  received  until 
noon,  Sept.  7,  by  the  Fiscal  Court  of  Jessamine  County  for 
the  construction  of  a  reinforced-concrete  bridge  across  Hick- 
man Creek  on  the  Chrisman  Mill  Rd.  C.  S.  Woodward  is 
Road   Engr.   of  Jessamine   County. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Sept.  17,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  construction  of  two  concrete  bridges  on  the 
New  Haven  and  Venice  (Willey)  Rd.  Albert  Reinhardt  is 
Clk..  Bd.  of  Comrs. 

Cincinnati,  Oliio — It  is  reported  that  the  County  Engineer 
is  preparing  plans  for  the  construction  of  four  bridges  to  be 
located  at  Miamishurg,  West  Carrollton,  Union  and  Shoups 
Mills  respectively.  The  estimated  cost  is  approximately 
$150,000. 

Hamilton,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  13,  by  W.  W.  Crawford,  Audr.  of  Butler  Countv. 
for  the  construction  of  a  bridge  over  the  Miami  River  at 
Chestnut  St.,  Hamilton.  Alternate  bids  may  be  submitted  on 
either  steel  or  concrete  construction.  F.  M.  Hammerle  is 
County  Surv. 

Malvern,  Ohio — Bids  will  be  received  until  Sept.  11  by 
the  Commissioners  of  Carroll  County,  Carrollton,  for  repairs 
to  the  Main   St.   Bridge   in   Malvern. 

itlarion,  Ohio — Bids  will  be  received  until  Sept.  S  by  the 
Board  of  Commissioners  of  Marion  County  for  a  160-ft.  steel 
bridge  known  as  the  Clark  Bridge,  over  the  Scioto  River  in 
Section  N'o.  19,  Montgomery  Township.  V.  Perle  Garfield  is 
Clk.   of   Bd. 

Zanesville,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m..  Sept.  7,  by  the  Board  of  Commissioners  of  Muskingum 
County  for  the  construction  of  the  superstructure  of  the 
Swingle  Bridge  over  Turkey  Run  in  Brush  Creek  Township. 
Fred  C.  Werner  is  Clk.  of  County  Comrs. 

Brazil,  Ind. —  (Official) — Bids  will  be  received  until  10:30 
a.m.,  Sept.  7,  by  the  Board  of  Commissioners  of  Clay  County 
for  the  construction  and  repair  of  county  bridges.  George  A. 
Sheehan  is  County  Engr.  William  O.  Graeser  is  County  Audr. 
Noted   July    S. 

Covingiton,  Ind. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Sept.  7,  by  the  Board  of  Commissioners  of  Fountain 
County  for  the  construction  of  two  bridges,  the  Ed  Martin 
Bridge  in  Troy  Township,  and  the  County  Line  Bridge  in 
Richland  Township  and  Montgomery  County.  Himan  W. 
Newlin   is  County  Audr. 

+  Lcbanon,  Ind. —  (Official) — The  Commissioners  of  Boone 
County  have  awarded  contracts  for  bridge  construction  to  the 
following:  J.  A.  SWOPE,  Lebanon,  three  bridges;  SHEATS 
&  ABERGAST.  Frankfort,  Ind.,  two  bridges;  CENTRAL 
STATES  BRIDGE  CO.,  Indianapolis,  one  bridge.  Noted  July  22. 
South  Bend,  Ind. — Press  reports  state  that  the  Commis- 
sioners of  St.  Joseph  County  plan  the  construction  of  a  $40,000 
bridge  on  the  Lincoln   Highway  in   the  county. 

^Flint,  Mich. — The  contract  for  the  construction  of  the 
West  Court  St.  Viaduct  has  been  awarded  to  the  ILLINOIS 
BRIDGE    CO.,    Chicago,    111.,    at    $12,977. 

Joliet,  111. — It  is  reported  that  the  Chicago,  Ottawa  & 
Peoria  Ry.  contemplates  the  construction  of  two  new  bridges, 
one  to  have  four  43-ft.  spans  and  the  other,  two  spans  of 
35  ft.  each.     F.  E.  Fisher,  Joliet,  is  Gen.  Supt. 

+^Vat!leka,  III. —  (Official) — The  Highway  Superintendent  of 
Iroquois  County  has  awarded  the  contract  for  the  construction 
of  two  reinforced-concrete  bridges  in  Pigeon  (5rove  Township 
to  JOSEPH  KLEIN,  Freeburg,  111.,  at  $5700.  Other  bidders 
were:  Bresee  Mfg.  Co..  Mattoon,  $6400;  Walesby  &  Gammie, 
Chicago,  $5890;  Fred  A.  Smith  Lumber  Co.,  Cissna  Park,  111., 
$5S7S.  The  engineer's  estimate  was  $0575.  Noted  .A.ug.  12. 
Appleton,  Wis. — The  City  Council  plans  the  construction 
of  a  lOo-ft.  concrete  bridge  over  the  South  Channel  of  the 
Fox  River.  It  will  have  three  spans.  A.  C.  Remley  is  City 
Engr. 

+Bnrling:ton,  lona — The  City  Council  has  awarded  the 
contract  for  the  fabrication  and  erection  of  a  2D55-ft.  bridge 
over  the  Mississippi  River  to  the  W^ISCONSIN  BRIDGE  & 
IRON  CO..  Milwaukee,  Wis.'  It  will  cost  approximately  $200,- 
000.      Noted   June   24   and   July   22. 

Mankato,  Minn. —  (Official) — The  Commissioners  of  Blue 
Earth  County  have  postponed  the  award  of  contract  for  a 
120-ft.  concrete  bridge  in  Shelby  Township  until  the  latter 
part  of  September.  Bids  w-ere  advertised  to  be  received  on 
Aug.   IS.     C.   L.   Kennedy   is  County  Audr.      Noted  Aug.   12. 

Mankato,  Kan. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  14,  by  the  Commissioners  of  Jewell  County  for  the  con- 
struction and  repair  of  a  number  of  bridges  in  various  town- 
ships of  the  country.  Plans  on  file  with  the  County  Clerk, 
Mankato,   and   with    the    State    Engineer,    Manhattan. 

Ogden,  Kan. — Bids  will  be  received  until  Sept.  1  by  the 
Commissioners  of  Riley  County,  Manhattan,  for  the  repair  of 
the  bridge  over  the  Kansas  River  at  Ogden.  The  estimated 
cost  is  $10,000. 

Alma,  Xeb. — Bids  will  be  received  until  noon,  .A.ug.  31,  by 
A.  B.  Shoemaker,  Clk.  of  Harlan  County,  for  bridge  construc- 
tion  in    the    county    for   a  period   of  one    year. 

+Chinook,  Mont. — The  Board  of  Commissioners  of  Blaine 
County  has  awarded  the  contract  for  the  construction  of  a 
steel  bridge  over  the  Milk  River  to  O.  E.  PEPPARD,  Missoula, 
at  $6600. 


Ilillon,  .Mont. — Bids  will  be  received  until  11  a.m.,  Sept.  10, 
by  Jay  S.  Baker,  Clk.  of  Beaverhead  County,  for  the  con- 
struction of  a  170-ft.  steel  bridge  across  the  Big  Hole  River, 
and  for  a  42-ft.  steel  bridge  across  the  slough  near  Browne's 
Station. 

Benjamin,  Tex. — The  voters  of  Knox  County  have  approved 
the  issue  of  $50,000  in  bonds,  the  proceeds  of  which  will  be 
used  to  build  two  bridges  over  the  Brazos  River;  one  at  Brock 
Crossing,  and  the  other  at  Coffman  Crossing. 

Kin^Hher,  Okln. —  (Official) — The  Commissioners  of  King- 
fisher County  have  postponed  indefinitely  the  awarding  of 
contracts  for  the  construction  of  17  bridges  in  the  county. 
Bids  were  advertised  for  Aug.  16.  William  G.  Newer,  King- 
fisher,  is  County   Clk.      Noted   Aug.   12. 

Lehi;B;h,  Okla. —  (Official) — The  award  of  contracts  for  the 
construction  of  seven  steel  bridges  in  Coal  County,  bids  for 
which  were  advertised  until  Aug.  14,  has  been  deferred  to  a 
later  date.  Richard  Bunch,  Coalgate,  Okla.,  is  County  Clk. 
Noted  .\ug.  5. 

•fSulphur,  Okla. — The  Commissioners  of  Murray  County 
have  awarded  a  contract  for  the  construction  of  two  bridges 
over  the  Washita  River  to  the  WESTERN  BRIDGE  CO., 
Sherman,  Tex. 

Denver,  Colo. — It  is  reported  that  plans  are  being  prepared 
for  a  new  bridge  over  the  Platte  River  near  Woolhurst,  about 
five  miles  from  Denver.  The  estimated  cost  is  $6000.  T.  J 
Ehrhart,   Denver,   is  State  Highway  Conir. 

Aberdeen,  AVanh. —  (Official) — The  West  Toll  Bridge  over 
the  Chehalis  River  will  be  rebuilt  at  once  without  the  delay 
ot  calling  for  bids.  The  work  includes  the  construction  of 
a  new  260-ft.  span  and  repairing  the  approaches.  The  esti- 
mated cost  is  $25,000.  C.  E.  Fowler,  Central  BIdg.,  Seattle, 
IS  Engr.-in-Charge.     P.   F.   Clark   is  City  Clk.     Noted   Aug.    12. 

+OIympia,  WaMh. —  (Official) — Bids  were  received  Aug.  9  by 
the  State  Highway  Board  for  the  construction  of  the  Skoko- 
mish  River  Bridge  on  the  Olympic  Highway  in  Mason  County, 
from  the  following:  Washington  Construction  Co.,  Seattle, 
$12,562;  J.  R.  Wood.  Seattle,  $11,831;  Quigg  Construction  Co.. 
Seattle,  $13,600;  A.  H.  Cox  &  Co.,  Seattle,  $12,457;  Minneapolis 
Steel  &  Machinery  Co.,  Spokane,  $12,830;  R.  E.  Mieth.  Portland, 
Ore.,  $11,778;  YELVERTON  &  WOLF,  Olvmpia,  $11,253  (award- 
ed contract);  Portland  Bridge  &  Iron  Co.,  Portland,  Ore., 
$13,650;  Coast  Bridge  Co.,  Portland,  Ore..  $14,305;  Beer's  Build- 
ing Co.,  Portland,  Ore.,  $11,777;  Weymouth  Construction  Co., 
Seattle,  $13,756;  Howard  S.  Wright,  Everett,  $12,940;  George 
H.  Griffin,   Inc.,  Seattle.   $12,308.     Noted  July  29. 

+A\'alla  AValla,  \Vash. — The  Commissioners  of  Walla  Walla 
County  have  awarded  a  contract  for  the  construction  of  three 
steel  bridges  to  C.  L.  GRAVES.  Spokane,  at  $8434. 

Grants  Pa.ss,  Ore. — The  County  Court  of  Josephine  County 
has  rejected  all  bids  for  a  steel  bridge  over  Sucker  Creek 
as  being  too  high.     New  bids  will  be  asked  at  once. 

+Portland,  Ore. — It  is  reported  that  the  Park  Commission 
has  awarded  the  contract  for  the  construction  of  the  Back 
Bay  Blvd.  Bridge  to  FORGIONE  &  ROMANO,  Fidelity  Bide., 
Portland,  at  $21,450. 

+Fresno,  Calif. — The  Board  of  Supervisors  of  Fresno  County 
has  awarded  the  contract  for  the  construction  of  a  reinforced- 
concrete  bridge  on  the  Elkhorn  grade  to  J.  E.  MITCHELL, 
Fresno,   at   $11,974. 

+Martinez,  Calif. — The  Board  of  Supervisors  of  Contra 
Costa  County  has  awarded  a  contract  for  the  construction  of 
a  bridge  over  Pacheco  Slough  on  the  Martinez-Bay  Point  Rd., 
to  the  HEALY-TIBBETTS  CO.,  San  Francisco,  at  $6932,  and 
for  placing  1100  ft.  of  trestle  piling  over  Pacheco  Slough  to 
the  HYDE-HARJESS  CO..  Stockton,  at  $8778. 

+Madesto,  Calif. — The  Board  of  Supervisors  of  Stanislaus 
County  has  awarded  a  contract  for  the  construction  of  a 
bridge  across  the  Tuolumne  River  at  Roberts  Ferry  to  the 
ROSS  CONSTRUCTION  CO.,  Sacramento,  at  $29,870.  Noted 
July    29. 

+Oroville,  Calif. — The  Board  of  Supervisors  of  Butte  County 
has  awarded  a  contract  for  the  construction  of  a  concrete 
bridge  over  Butte  Creek,  on  the  State  Highway,  to  EDWARD 
SHARP,  Chico,  at  $11,723. 

+San  Diego,  Calif. — The  San  Diego  &  Arizona  Ry.  Co.  has 
awarded  the  contract  for  the  erection  of  a  steel  bridge  across 
Campo  Creek  at  the  end  of  Tunnel  No.  4  to  the  CH.\RLES 
■n^  CORBALEY  CO.,  I.  W.  Hellman  BIdg.,  Los  .\ngeles; 
the  contract  for  furnishing  the  steel  was  awarded  to  the 
LLEWELLYN  IRON  WORKS,  Los  Angeles. 

+San  Luis  Obispo,  Calif. — The  Board  of  Supervisors  of  San 
Luis  Obispo  County  has  awarded  the  contract  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  San  Luis 
Obispo   Creek   to   ALLISON   &   COLE.    San    Francisco,    at    $8199. 

+Santa  Rosa,  Calif. —  (Official) — The  Board  of  Supervisors 
of  Sonoma  County  has  awarded  contracts  for  the  construction 
of  reinforced-concrete  bridges  to  the  BAILEY-COMSTOCK  CO., 
Santa  Rosa,  at  $1542  for  a  bridge  on  the  Alexander  Valley  Rd., 
and  to  the  GILDERSLEEVE  CONTRACTING  CO.,  Napa,  at 
$5600  for  a  bridge  on  the  Petaluma  Rd.     Noted  Aug.  5. 

Yreka,  Calif. — The  Board  of  Supervisors  of  Siskiyou  County 
contemplates  the  construction  of  a  bridge  at  the  mouth  of  the 
Scott   River.      The    estimated   cost   is   $10,000. 

Halifax,  X.  S. — Bids  will  be  received  until  noon,  Aug.  28, 
by  the  Road  Commissioner,  Halifax,  for  the  construction  of 
217  culverts  of  permanent  material  on  several  roads  in  the 
County  of  Antigonish. 

Halifax,  X.  S. — Bids  will  be  received  until  noon,  Sept.  4. 
by  the  Road  Commissioner,  Halifax,  for  the  construction  of 
171  culverts  of  permanent  material  on  various  roads  in 
several  counties. 

Mt.  Pleasant,  Ont. — The  Works  Committee  of  the  Citv 
Council.  Toronto,  has  approved  plans  for  the  construction  of 
a  bridge  at  Mt.  Pleasant.  Bids  will  be'  asked  as  soon  as  the 
plans  are  approved  by  the  Railway  Board.  It  will  be  of 
either  plain    )r  reinforced-concrete  construction. 
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+Sn'nii  niver,  Man. — The  Provincial  Highway  Commissioner 
has  awarded  contracts  for  tlie  construction  of  two  reinforced- 
concrete  bridges  over  tlie  Swan  River  to  S.  C.  HILL  &  CO., 
Winnipeg,  for  the  substructures,  and  to  the  ALGONA  STEEL 
BKIDGE  CO.  for  the  steelwork.  The  estimated  cost  of  the 
two  bridges  is  $15,000. 

AVATEB  SUPPLY — IHRIGATIOX 

+Pitt»lloIiI,  MnHM. — Tlie  General  Electric  Co.  has  awarded 
the  contract  for  the  construction  of  a  reservoir  at  Perinne 
Ave.  to  GILBERT  H.  HARRIES,  Boston.  The  estimated  cost 
is  $100,000.     Noted  July  2a. 

+'AHartforil,  C'onu. —  (Official) — The  contract  has  been 
awarded  to  C.  W.  BLAKESLEE  &  SON,  New  Haven,  at  $357,767, 
by  the  Board  of  Water  Commissioners  for  constructing  under 
Contract  No.  10  a  compensating  reservoir.     Noted  Aug  12. 

Attlcn,  N.  Y. — The  Village  Trustees  contemplate  construct- 
ing a  water   system,   the   estimated   cost   of   which    is   $125,000. 

Contrrville,  N.  Y. —  (Official) — Bids  were  received  Aug.  17 
for  the  construction  of  a  water  system  as  follows:  Abner  M. 
Harper,  Inc.,  $10,630;  Partridge  &  Burke,  $25,541:  P.  L.  Braun- 
worth,    $15,606;    R.    F.    Relly,    $16,223.      Noted    July    22    and    29. 

+New  York,  N.  Y.— (Official)— The  SULLIVAN  MACHINE 
CO.,  123  South  Michigan  Ave.,  Chicago,  111.,  at  $12,145,  has  been 
awarded  the  contract  for  making  six  borings  at  the  Hudson 
siphon  of  the  Catskill  Aqueduct  in  Pishkill.  Noted  July  22 
and  Aug.  19. 

•■Watervliet,  N.  Y. —  (Official) — The  Lincoln.  Steele,  Fleming 
Co.,  New  York,  at  $424,670,  was  low  bidder  for  constructing 
a  water  system.  Solomon,  Norcross  &  Keis  is  Engr.  Noted 
July  22. 

Yonkers,  IV.  Y'. — The  city  will  expend  about  $3,000,000  for 
the  construction  of  a  new  water  system  and  for  tlie  improve- 
ment of  the  old  one.     Noted  Aug.  21,  1913  and  Nov.  26. 

Dntler,  IV.  J. — The  State  Water  Supply  Commission  has 
granted  the  Butler  Water  Co.  permission  to  extend  its  water 
system    to    Lake    Keiko.      Noted    June    17. 

+Gloiicester  City,  N,  J. — The  contract  for  furnishing  and 
installing  equipment  for  the  water-works  has  been  awarded 
to  L.  T.  EDWARDS,  Philadelphia.  Penn.,  at  $21,21S.  A.  Blatch- 
ley.  Drexel  Bldg.,  Philadelphia,  Penn.,  is  Engr.     Noted  Aug.  19. 

Newark,  N.  J. — George  W.  Knight  has  been  retained  by  the 
City  Council  to  prepare  plans  for  the  construction  of  a  water 
supply  svstem  at  the  almshouse  at  Ivy  Hill.  The  estimated 
cost   is  about   $5000. 

W'est  OranBe,  N.  J. — At  an  election  held  Aug.  16  the  citizens 
voted  in  favor  of  purchasing  the  water  system  of  the  West 
Orange  Water  Co.  William  B.  Fuller  is  Consult.  Engr.  Noted 
July  15  and  Aug.  12. 

AVilmlmcrton,  Del. — Press  reports  state  that  the  city  plans 
to  construct  another  reservoir  beside  the  present  reservoir  on 
the  Concord  Turnpike. 

AltaVista,  Va. — The  citizens  contemplate  constructing  a 
water  system. 

Crewe,  Va. — Plans  have  been  prepared  by  Anderson  & 
Christie,  Commercial  Bldg.,  Charlotte,  N.  C.  and  an  election 
will  soon  be  held  to  vote  on  the  question  of  issuing  $80,000 
in  bonds,  tlie  proceeds  of  wliicli  will  be  used  for  the  construc- 
tion of  a  water  system.     E.  C.  Bradshow  is  Comr.  of  Pub.  Wks. 

Fairmont,  AV.  Va. — The  city  plans  to  install  a  new  water 
and  sewerage  system.  Ira  L.  Smith  is  Comr.,  Water  Works 
and  Sewerage. 

Cartersville.  Ga. —  (Official) — Bonds  for  $5000  have  been 
voted  by  the  citizens,  the  proceeds  of  which  will  be  used  for 
making  extensions  to  the  water  mains.  W.  W.  Daniel  is 
City   Engr.     Noted   July   22. 

Maeon,  Ga. — The  Water  Commissioners  are  considering  the 
construction   of  a   reservoir  on   Ft.   Hawkins,   East  Macon. 

Bradentown,  Fla. — The  citizens  voted  against  the  question 
of  issuing  $10,000  in  bonds,  the  proceeds  of  which  was  to 
have  been  used  for  the  extension  of  the  water  system.  Noted 
July  22. 

Amite,  La. — Surveys  are  being  made  for  the  construction 
of  a  water  and  se'werage  system.  M.  L.  CuUey,  Jackson,  Miss., 
and   X.   Kramer,   Magnolia,    Miss.,   are    Engrs.      Noted    July    22. 

De  Ridder,  La. — Bonds  for  $24,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
municipal    water    system. 

Lenoir  City,  Tenn. — An  election  will  be  held  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  completion  of  the  water  system. 

Belleville,  Ohio — (Official) — Bids  will  be  received  until  Sept. 
14  by  Glenn  L.  Shaffer,  Village  Clk.,  for  the  construction  of  a 
water  system.  The  work  will  include  deep  well  pumps,  gas 
engines,  five  miles  of  distributing  mains  and  a  storage 
reservoir.  The  Smith  &  Boulay  Co.,  320  The  Nasby,  Toledo, 
is  Engr. 

+Cnlnnil>n8,  Ohio — The  contract  has  been  awarded  to  the 
COLUMBUS  SUPPLY  CO.,  for  furnishing  72,000  lb.  of  lead 
pipe  at  $5.2SiA    per  cwt. 

^CoNhocton,  Ohio — The  contract  for  the  construction  of  a 
3,000.000-gal.  reservoir  has  been  awarded  to  KISSNER  & 
SONS,  at  $35,652.     Noted  Mar.  11  and  25. 

FarmerHville,  Ohio — -(Official) — Bids  will  be  received  until 
Sept.  1  by  A.  F.  Gilbert,  Village  Clk.,  for  constructing  a  water 
system.      Noted   June    10   and   Aug.    12. 

Sllverton,  Ohio — Bids  will  be  received  until  Aug.  28  by 
A.  A.  Sprague,  Village  Clk.,  for  constructing  6-in.  water 
mains  in   portions  of  various  streets. 

+$onth  Charlexton,  Ohio — The  contract  has  been  awarded 
to  ARTHUR  GEISLER,  Dayton,  at  $35,000,  for  constructing 
a  water   system.      Noted   June    3. 

+M>llinKton,  Ohio— (Official) — The  contract  for  the  con- 
struction of  a  water  system  has  been  awarded  to  GANGLA  & 
SHANNON,  Akron.  The  estimated  cost  is  $35,000.  The  W.  J. 
Sherman  Co.,  Toledo,   is   Engr.     Noted  Julv   15  and  Aug.   19. 


+\Vest  Park,  Ohio — (Official) — The  contract  for  the  exten- 
sion and  improvement  of  the  water  system  has  been  awarded 
to  SEATONWOOD  &  MAYER,  Cincinnati,  at  $10,460.  Other 
bidders  were:  Otis  &  Co.,  Cleveland,  $10,213;  Stacy  &  Brown, 
Toledo,  $10,173;  Tillstron  &  Wolcott  Co.,  Cleveland,  $10,027. 
Noted   July   22. 

Xenia,  Ohio — The  State  Board  of  Health  has  approved  the 
plans  of  the  Xenia  Water  Co.  for  the  improvement  of  the 
water  system.      Noted   May   13. 

Miller,  Ind. — The  citizens  have  voted  in  favor  of  issuing 
bonds  for  $14,000,  the  proceeds  of  which  will  be  used  for  the 
construction  of  a  water  system.     Noted  Aug.   5. 

+Christoi>her,  III. — The  contract  has  been  awarded  to  the 
KATZ  CONSTRUCTION  CO.,  Omaha.  Neb.,  at  $18,500,  for 
constructing   a    pumping   station.      Noted    Apr.    1. 

XekooMa,  WIh. — Bonds  have  been  voted  by  the  citizens, 
according  to  press  i-eports,  the  proceeds  of  "which  will  be 
used   for   the    construction    of   a   water    system. 

Oshkosh,  Wis. — Plans  have  been  prepared  by  Henry  A. 
Allen,  Consult.  Engr.,  Chicago,  111.,  for  the  construction  of  a 
filtration  plant  with  a  daily  capacity  of  4,000,000  gal.  The 
estimated  cost  is  $100,000.     Noted  Aug.  5. 

Humboldt,  Iowa — (Official) — Bids  will  be  received  until  0 
p.m.,  Sept.  6,  by  J.  A.  Parker,  Town  Clk.,  for  furnishing  a 
centrifugal  pump  and  motor,  triplex  pump  and  motor,  switch- 
board panel,  switches  and  instruments.  Harper  &  Stiles, 
Kansas  City,   Mo.,   is   Engr. 

Shelby,  Iowa — An  election  will  be  held  Aug.  30  to  vote  on 
the  question  of  issuing  $12,000  in  bonds,  the  proceeds  of  which 
will   be   used   for   constructing   a  water-works   system. 

Sidney,  Iowa — Bids  will  be  received  about  Sept.  1  by  T.  T. 
Hatton,  Mayor,  for  the  extension  of  the  water  system.  Noted 
July  29. 

Vir);inia,  Minn. —  (Official) — Bids  will  be  received  until  8 
p.m.,  Sept.  6,  by  the  Water  and  Light  Commission,  for  con- 
structing a  mixed  pressure  steam  turbine.  C.  T.  Harding  is 
Engr. 

Spearville,  Kan. — Bonds  for  $25,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system. 

Broken  Bow,  Neb. —  (Official) — See  item  under  "Light,  Heat 
and  Power." 

+Omaha,  Neb. — The  contract  has  been  awarded  to  the 
OFFERMAN  CONSTRUCTION  CO.,  South  Omaha,  at  $6336, 
for    laying   water    mains. 

♦Powell,  Wyo. — According  to  press  reports  contracts  have 
been  awarded  to  J.  E.  FISHER  CO.,  Denver,  Colo.,  at  $61,000, 
for  constructing  a  water  system.     Noted  July  1. 

+  Choutcau,  Mont. —  (Official) — The  contract  for  the  con- 
struction of  a  municipal  water  system  has  been  awarded  to 
the  F.  E.  EVANS  CONTRACTING  CO..  Chouteau,  at  $31,215. 
Other  bidders  were:  Security  Bridge  Co.,  Billings,  $32,893; 
W.  D.  Lovel,  Minneapolis.  Minn.,  $33,104;  Gordon  &  Taylor  Co., 
Denver,  Colo.,  $33,690;  George  Kemper,  Minot,  N.  D..  $33,443. 
Swearingen  <¥r  McCIulloh,  Chouteau,  is  City  Engr.  Noted  June 
24  and  July   29. 

Hysliam,  Mont. — Plans  are  being  prepared  for  the  construc- 
tion of  a  water  system.  The  Billings  Engineering  &  Con- 
struction  Co.,   Billings,    is  Engr. 

4*Roundup,  Mont. — Contracts  have  been  awarded  to  the 
SECURITY  BRIDGE  CO.,  at  $3781  and  $7509,  for  constructing 
water   mains. 

St.  Joseph,  Mo. — Bids  will  be  received  about  Sept.  1  by 
the  Board  of  Public  Works  for  the  extension  of  the  water 
mains  on  Shade  Ave.  from  .St.  Joseph  Ave.  to  Fifth  .St. 

+  St.  Louis,  Mo. — The  contract  for  the  reconstruction  of  the 
Compton  Hill  Reservoir  has  been  awarded  to  the  HIRAM 
LLOYD  BUILDING  &  CONSTRUCTION  CO..  at  $280,187.  Other 
bidders  were:  McCormick-Combs  Construction  Co.,  $287,506; 
Hammick  Quarry  &  Construction  Co.,  $290,316;  Carmichael- 
Cryden  Co.,  $292,812;  Herman  Construction  Co.,  $294,717;  Fruin- 
Colnin  Construction  Co.,  $307,220;  Prendergast-Clark  Con- 
struction Co.,  $326,991;  James  Stewart  Co.,  $329,010;  American 
Contracting   Co.,    $407,890.     Noted   Aug.    5. 

+Arg'enta,  Ark. — The  contract  for  furnishing  the  machinery 
and  equipment  for  the  new  pumping  station  has  been  awarded 
to  the  HENRY  R.  WORTHINGTON  PUMP  CO..  St.  Louis,  Mo., 
at   $9000. 

Benton,  Ark. — Bonds  for  $85,000  have  been  sold.  The  pro- 
ceeds will  be  used  for  the  construction  of  a  water  and  sewer 
system.      Noted    July    8. 

El  Dorado,  Ark. — The  Arkansas  Light  &  Power  Co.,  recently  . 
the  El  Dorado  Light  &  Water  Co.,  plans  to  improve  the  water] 
system  at  El  Dorado. 

El   Campo,  Tex. — The   Central   Service   Co.   plans  to   Install  | 
a    water    system.      About    14,000    ft.    of    pipe    will    be    required. 
T.    J.    Hardy    is   Pres. 

HarlinKen,  Tex. — Bids  will  be  received  by  the  Cameron  \ 
County  Irrigation  District  No.  1  until  Sept.  2  for  the  con- 
struction  of  two  flumes. 

Mart,  Tex. — Bonds  for  $21,0(10  have  been  voted  by  the! 
citizens,  the  proceeds  of  which  will  be  used  for  the  extension] 
of  the    water  system. 

Kusa,  Okla. — (Henryetta  post  office) — According  to  press  I 
reports  the  Kusa  Townsite  &  Improvement  Co.  plans  to  build] 
a   water  system. 

Santa  Rosa,  N.  M. — Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.,  has  been  engaged  to  prepare  plans  tor  the 
construction  of  a  municipal  water  system  and  electric-light  ^ 
plant. 

Colorado  Springs,  Colo. — The  citizens  plan  to  hold  a  special! 
election  to  vote  on  the  question  of  issuing  $175,000  in  bonds.  I 
The  proceeds  will  be  used  for  the  improvement  of  the  water] 
system. 

Caldwell,   Idaho — Surveys   are   being   made    by    the    Succor  I 
Creek  Irrigation  District  for  a  project  to  reclaim  10,000  acres 
of    land.      The    work    will    include    a    diversion    dam,    storage 
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reservoir    and    distribution    system.      The    estimated    cost    is 

?iio,ooo. 

Coiinoll,  Idaho — An  election  will  so<in  be  held  to  vote  on 
the  ((uestion  of  issuing  $1S,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  municipal  water  system. 

•fMouutain  Hoiiie,  Idaho — The  Mountain  Home  Cooperative 
Irrigation  Co.  has  awardec.  the  contract  for  the  construction  of 
an    irrigation   system   to   MANKY   BROS.,   Boise,   at   $62,000. 

+UluKhnm  Canyon,  rtnh — (Official) — The  contract  for  the 
improvement  of  the  water  systems  has  been  awarded  to 
KEELER  BROS..  Denver.  Colo.,  at  $17,000.  John  Duser,  Salt 
Lake  City,  is  City  Engr.     Noted  July  29  and  Aug.   19. 

Nenport,  Ore. — The  city  has  been  granted  a  permit  for  the 
use  of  the  waters  of  Spencer  Creek  for  the  construction  of  a 
municipal  water  system.  The  work  will  include  the  construc- 
tion of  a  d.im,  concrete  reservoir  and  a  pipe  line  about  10 
miles  long.  The  estimated  cost  is  $24,000.  John  H.  Lewis  is 
State  Engr. 

+  Aroadia,  Calif. — The  MERCHANTS  REALTY  &  INVEST- 
MENT CO..  Van  Xuys  Bldg..  Los  Angeles,  at  $12,456.  has  been 
awarded  the  contract  for  the  construction  of  two  concrete 
reservoirs. 

Arcadia,  Calif. — Bids  will  be  received  until  Sept.  2  by  the 
City  Trustees  for  digging  and  backfilling  about  20  miles  of 
water  main  trenches.     George  E.  Grimes  is  City  Clk. 

Lindsay,  Calif. — According  to  press  reports  plans  are  being 
considered  for  the  formation  of  the  Lindsay-Strathmore  Irri- 
gation District  to  irrigate  18,550  acres.  The  estimated  cost 
is  $1,568,169. 

+Orosi,  Calif. — The  contract  has  been  awarded  to  MICHAEL 
J.  CARROLL,  Exeter,  for  constructing  a  water  system  at 
East  Orosi. 

Portersvilie,  Calif. — The  Deer  Creek  Irrigation  District, 
recently  organized,  plans  to  construct  an  irrigation  system 
at  an  estimated  cost  of  $1,000,000.  Stephen  E.  Kieffer,  San 
Francisco,    is    Ch.    Engr. 

3IntheNon,  Ont. — Plans  are  being  prepared  by  McAustan 
&  Anderson.  Engr..  North  Bay.  for  the  construction  of  a  water 
system.  Bonds  for  $20,000  have  been  voted  for  this  purpose. 
Noted  Aug.   12. 

+Perth.    Ont. — THE    ROBERTS    FILTER   MFG.    CO.,    Phila- 
delphia, Penn.,  at   $15,000,   has  been  awarded  the  contract  for 
the  installation  of  a  filtration  plant. 
SE-\VERS 

BriareliflE  Manor,  N.  Y. — Plans  are  being  prepared  by  Clyde 
Potts.  Consult,  Engr.,  30  Church  St.,  New  York,  for  the  con- 
struction of  approximately  six  miles  of  vitrified  pipe  sewers, 
settling  tanks,  sand  filters  and  a  sewage  pumping  station. 

Farmin!;dale,  X.  Y. — Plans  have  been  prepared  for  the 
construction  of  a  sewage-disposal  plant  at  the  New  Y'ork  State 
Farm    School    of   Agriculture.      The   estimated    cost    is    $35,000. 

Xew  York,  N.  Y. —  (Borough  of  Brooklyn)  — (Official) — Bids 
will  be  received  until  11  a.m.,  Sept.  1.  by  L.  H.  Pounds,  Bor- 
ough Pres.,  for  the  construction  of  sewer  basins  in  New  Jer- 
sey, Hegeman,  Glenmore,  Williams  Ave.,  West,  Pine  and  Hem- 
lock St. 

New  York,  N.  Y. — (Borough  of  Manhattan) — (Official) — ■ 
Bids  were  received  Aug.  IS  by  Marcus  M.  Marks,  Borough 
Pres..   for  the   alterations  and   improvements  to   the  sewers   in 

(a)  First  Ave.,  (b)  outlet  sewer  at  Dyckman  St.  and  the 
Hudson  River,  including  the  construction  of  a  submerged 
outlet  and  screening  chamber,  as  follows:  C.  E.  Farrell  Con- 
tracting Co.,  (a)  $5940:  P.  Reilly,  (a)  $4999;  Lawrence  Con- 
tracting  Co.,    (a)    $6051;    Melrose    Construction    Co.,    (a)    $4537, 

(b)  $36,561;  J.  H.  Haidwvan,  (a)  $4595;  P.  J.  Kearns  Contract- 
ing Co..  (a)  $5041,  (b)  $48,185;  Casperine  &  DeBlasio.  357  East 
116th  St..  New  York,  (a)  $4457,  (b)  $51,250;  Fitzgerald  & 
Brennen,  (a)  $5158;  E.  J.  Grannis,  (a)  $4999;  Kingsbridge 
Contracting  Co.,  (b)  $35,380;  Merrill  Ruckgaber  Co.,  (b)  $44.- 
397;  H.  E.  Fox  Construction  Co.,  81  East  125th  St.,  New  York, 
(b)    $32,040;    P.   J.   Dufty.    (b)    $53,530.      Noted  Aug.    12. 

+New  York,  X.  Y. —  (Borough  of  Manhattan) — (Official)  — 
The  contract  for  the  construction  of  sewers  in  Ellwood  St.  and 
Sherman  Ave.  has  been  awarded  to  W.  F.  ELRAY,  1640  Ma- 
conds  Dam   Rd.,   New  York.      Noted  Aug.   19. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Sept.  1,  by  Maurice  IS.  Connolley. 
Borough  Pres..  for  the  construction  of  sewers  and  appur- 
tenances in  Maspeth,  Perry,  Maurice.  Grant,  Clark  Ave.  and 
Rust   St.,   Second   Ward. 

New  York,  N.  Y. —  (Borough  of  Queens) — (Official) — Bids 
were  received  Aug.  12  by  Maurice  E.  Connolly.  Borough  Pres.. 
for  the  construction  of  sewers  and  appurtenances  in  Atlantic 
Ave..  Fourth  Ward,  as  follows:  Murphv  Bros.  $31,811:  Frank 
Paino.  $32,676;  Green  Contracting  Co.,  $38,836;  L.  E.  Kellv 
$41,264;  Clancy  &  Van  Alst,  $39,948;  Peace  Bros.,  $40,385;  H.  j. 
Mullen  Contracting  Co..  $37,641;  Rosenthal  Engineering  &  Con- 
tracting Co..  $43,389;  Joseph  L.  Segretti  Co..  $41,828;  Stanhope 
Contracting  Co..  $36,891;  A,  Paino.  67  Bay  47th  St..  Brooklyn. 
$31,460.      Noted   Aug.    12. 

Schenectady,  >'.  Y. — At  a  recent  election  the  citizens  voted 
to  issue  $80,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  completing  the  sewage-disposal  plant  and  constructing 
trunk   sew'ers   to   connect   with   the    intercepting   sewer. 

+  Skaneateles,  N.  Y. — The  contract  for  the  construction  of 
a  sewer  in  Elizabeth  St.  has  been  awarded  to  SAMUEL  BONN. 
Syracuse.     The  estimated   cost   is   $5000. 

+l'tica,  N.  Y. — The  contract  for  the  construction  of  segment 
block  storm  relief  sew'ers  in  .lay  St,  and  Kossuth  Ave.  has 
been  awarded  to  N.  D.  PETERS  &  CO..  at  $11,874.  Noted 
July   29. 

+Yonker»i,  N.  Y. — Contracts  for  sewer  construction  have 
been  awarded  to  JOHN  O.  WESTON,  at  $8349.  for  constructing 
McLean  and  Wakefield  Ave.  sewer;  C.  I.  PEARSALL.  at  $7745, 
for  reconstructing  the  Ha'wthorne  and  Warburton  Ave.  outlet 
sewers   at    Wells   Ave. 

South  Boundbrook,  N,  J. — Plans  are  being  prepared  bv 
Clyde  Potts,  Consult.  Engr.,  30  Church  St..  New  York.  N.  Y". 
for  the  construction  of  approximately  five  miles  of  8-  to  15-in. 
vitrified  sewers  and  settling  tank<i. 


+W  lldwood,  N.  J. — The  contract  for  the  con.struction  of  a 
sewage-disposal  plant  has  been  awarded  to  STANLEY  KAL- 
BACK,   Wildwood,  at  $36,044. 

Snnbiiry,  Peuu. — The  city  contemplates  the  construction 
of  a  sewer  system.     The  estimated  cost  is  $500,000. 

linltlmore,  Md. — The  Sewerage  Commission  has  appropri- 
ated $5000  for  the  construction  of  sewers  In  26th  St.  and 
Huntington  Ave. 

.\ltavlNtn,  Va. — The  city  contemplates  the  construction  of 
sewer  and  water  systems.     The  estimated  cost  is  $35,000. 

Crewe,  Va. — The  city  contemplates  the  construction  ot 
approximately  SV-:  miles  of  sewers.     J.  K.  Ord  is  Mayor, 

Kichniond.  Va. — Bids  will  soon  be  received  for  the  con- 
struction of  a  sewer  system  in  Scotts  Addition.  The  estimated 
cost  is  $55,000. 

South  Boston,  Va. — At  a  recent  election  the  citizens  voted 
to  issue  $100,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  sewers.  W.  L.  Penick  is  Mayor.  Noted 
Aug.   5. 

Albemarle,  N.  C. —  (Official) — The  estimated  cost  of  the 
proposed  sewer  system  is  $25,000.  Bids  will  be  received  by 
the  City  Commissioners.  J.  W,  D.  Spinks  is  City  Engr.  Noted 
Aug.  12. 

Raeford,  N.  C. — The  city  contemplates  the  construction  of 
sewer  and  water  systems.     The  estimated  cost  is  $40,000. 

+\Varrenton,  N.  C. —  (Official) — The  contract  for  the  con- 
struction of  approximately  7  li  miles  of  sewers  has  been 
awarded   to  W.   M.  WILKES,  Atlanta,  Ga.      Noted  July   22. 

CarterMville,  <ia — (Official) — At  .a  recent  election  the  citi- 
zens voted  to  issue  $60,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  sewer  system.  Noted 
July  22. 

Eustis.  Fla. —  (Official) — An  election  will  be  held  Oct.  5  to 
vote  on  the  question  of  issuing  $20,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  approximately  three  miles 
of  sanitary  sewers  and  Imhoft  tanks.      Noted  July   29. 

Leesbure,  Pla. — An  election  will  be  held  Sept.  11  to  vote 
on  the  question  of  issuing  $35,000  in  bonds.  The  proceids 
will  be  used  for  the  construction  of  sewers.  L.  M.  Johnson 
is  City  Clk. 

New  Iberia,  La. — It  is  reported  that  the  city  contemplates 
the  construction  of  a  sewer  system. 

North  Chattanooga,  Tenn. — The  city  contemplates  issuing 
$30,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
construction    of   a    sewer    system. 

Bardwell,  Ky. — The  city  contemplates  the  construction  of 
a  sewer  system. 

Owensboro,  Ky. — The  Council  has  appropriated  $6000  for 
the  construction  of  a  sewer  in  the  Old  Ravine  on  West  Second 
St. 

^Padueah,  Ky. — (Official) — All  bids  received  Aug.  3  by  L. 
A.  Washington.  Comr.  of  Pub.  Wks.,  for  the  construction  of 
the  outfall  sewer.  District  No.  3,  Contract  No.  1.  were  rejected. 
New-  bids  will  not  be  received  until  after  the  election  in 
November  at  which  the  citizens  will  vote  on  a  bond  issue. 
Noted  Aug.   12. 

+Cincinnati,  Ohio — The  contract  for  the  construction  of  a 
sewer  in  Hoge  St.  has  been  awarded  to  M.  J.  MCCARTHY', 
at    $8310. 

+CuyahoKa  Falls,  Ohio — The  contract  for  the  construction 
of  the  Portage  St.  sew-er  has  been  awarded  to  B.  R.  BREEN, 
Akron,  at  $7641. 

+HaniiIton.  Ohio — (Official) — The  contract  for  the  construc- 
tion of  sanitary  sewers  has  been  awarded  to  the  JOHN  L. 
WALKER   CO.,   Hamilton,   at   $22,507.      Noted  Aug.    12. 

Mansfield,  Ohio — The  city  contemplates  the  construction  of 
sewers  in  various  streets,  estimated  to  cost  $7700.  W.  J. 
Hazeltine  is  City  Engr. 

Portsmouth,  Ohio — Preliminary  plans  are  being  prepared 
by  George  S.  Wilhelm,  City  Engr.,  for  the  construction  of 
sewers  in  the  northern  and  eastern  sections  of  the  city  extend- 
ing  into  Lawsons  Run. 

Indianapolis,  Ind. — The  Board  of  Public  Works  plans  to 
construct  a  sanitary  sewer  interceptor  to  connect  the  Warman 
Ave.  sewer  -^vith  the  Harding  St.  interceptor.  The  estimated 
cost  is  $25,000.     B.  J.  T.  Jeup   is  City  Engr. 

Lo§ransport,  Ind. —  (Official) — Bids  will  be  received  about 
Jan.  1  for  the  construction  of  sewers  in  the  eastern  section 
of  the  city.  The  estimated  cost  is  $35,000.  William  Pickett 
is  Clk.     Noted  Aug.   19. 

Detroit,  Mich. — Plans  are  being  prepared  by  Mason  L. 
Brown,  Engr..  for  the  extension  of  the  Ford  Village  sewer 
system    into  new   subdivisions. 

Mason,  Mich. — An  election  -will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $34,000  in  bonds,  the  proceeds  of  which 
will  lie  used  for  the  completion  of  the  lateral  and  trunk 
sewers   and   for   the   construction    of   a   sewage-disposal    plant. 

Aurora,  HI. — Plans  are  being  prepared  by  Myron  Tarble, 
City  Engr.,  for  the  construction  of  septic  "tanks  at  sewer 
outlets.  One  septic  tank  will  be  constructed  each  year  at  an 
estimated  cost   of  $10,000. 

Appleton,  ^Vis. — Plans  have  been  prepared  by  A.  C.  Bemley. 
City  Engr.,  for  the  construction  of  approximately  16,000  ft. 
of  trunk  sewers. 

+May^ille,  AVis. — The  contract  for  the  construction  of  ii 
sewer  system  has  been  awarded  to  DAVID  VON  STELLE  CO.. 
Sheboygan,  Wis.,  at  $31,450.     Noted  July  15. 

Superior,  AVis. — The  City  Commission  has  authorized  the 
construction  of  sewers  in  Cadotte  Ave.  and  West  12th  St. 
The  estimated  cost  is  $10,000. 

Sioux  City,  Iowa — Plans  have  been  prepared  by  T.  H.  John- 
son. City  Engr.,  for  the  construction  of  approximately  15,500 
ft.  of  8-in.  sewers.  Bids  will  be  received  about  Sept.  1.  The 
estimated  cost  is  $12,000.     P.  J.  Weils  is  City  Clk. 

Ely,  Minn. — The  Council  has  instructed  the  City  Engineer 
to  prepare  plans  for  the  construction  of  a  settling  tank  with 
a  capacity  of  600,000  gal. 
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Liincoln,  Neb. — The  city  contemplates  the  construction  of  a 
sewer  sy.stem  in  the  region  bounded  by  O  St.,  the  high  school, 
21st  St.  .ind  the  Antelope  Channel.  The  estimated  cost  is 
$11,000.     Adna  Dobson  is  City   Enyr 

+\Vatert"«n,  S.  D, —  (Official) — The  contract  for  sewer  con- 
struction has  been  awarded  to  the  OPFI3RM.\N  CONSTRUC- 
TION CO.,  South  Omaha,  Neb.,  at  .f79,2S9.     Noted  July  29. 

TheriHOPolis*  Wyo. — Rids  will  be  received  until  2  p.m.,  Sept. 

6,  by  A.  J.  Lowry,  Town  Clk.,  for  the  construction  of  a 
sewer  system. 

Bozeninn,  Mont. — The  city  contemplates  the  construction 
of  sewers  in  South  Sixth  and  Church  Ave.  The  estimated 
cost   is  $14,000. 

ColnnibuM,  Moni. — The  city  contemplates  the  construction 
of  a  sfwer  system   in  the  business  section. 

CnrtlinKc  Mo. — Plans  are  being  prepared  by  C.  B.  Newton. 
City    Kngr.,    for    the    construction    of    sewers    in    two    districts. 

Ijiberty.  Mo. — It  is  reported  that  an  election  will  soon  be 
held  to  vote  on  the  question  of  issuing  $20,000  in  bonds. 
The  proctds  will  be  used  for  extending  the  sewers. 

+Fo|ilar  BInir,  Mo. —  (Official) — The  contract  for  the  con- 
struction of  sewers  in  Sanitary  Sewer  District  No.  2  has  been 
awarded    to    V.    E.    KOCH,    Joplin,    at    $16,749.      Noted    Aug.    5. 

+St.  LouiN,  SIo. — The  contract  for  the  construction  of  the 
Florissant  Ave.  public  sewer  extensions  in  Sections  Nos.  1 
and  2  has  been  awarded  to  the  MYERS  CONSTRUCTION  CO., 
St.    Loui*.   at    $6623.      Noted    Aug.    15. 

+Argenla,  Ark. — The  contract  for  two  14,000-gal.  sewage 
pumps,  two  60  hp.  slow  speed  motors  and  other  equipment 
has  been  awarded  to  HENRY  R.  WORTHINGTON,  115  Broad- 
way,   New    York,    N.    Y.      Noted    Aug.    5. 

+Pordjce,  Ark. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  WILLIAM  S.  McDOWELL, 
at  $20,000. 

Little  Rock,  Ark. — The  city  will  construct,  by  day  labor, 
a  main  sewer  interceptor  from  the  19th  St.  viaduct  to  Fourche 
Bayou.      The   estimated   cost    is   $5000. 

Midvnle,  I'tali — The  city  contemplates  the  construction  of 
sewer  and  water  systems. 

Richfield,  Ftah — At  a  recent  election  the  citizens  voted  to 
issue  $25,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  sewer  system.     Noted  Aug.   19. 

Bellin^haiu,  W'ash. — The  city  contemplates  the  construction 
of  a  trunk   sewer   in    Ellis   St.      The   estimated    cost    is    $12,000. 

Pullman,  'Wash. — Bids   will   be    received    until    8    p.m.,    Sept. 

7,  by  the  citv,  for  the  construction  of  sewers  in  Improvement 
District  No.  24.  The  estimated  cost  is  $12,000.  L.  V.  Edwards 
is  City  Engr.     Noted  June  24. 

Seattle,  AVash. — Bids  will  soon  be  received  for  the  con- 
struction of  the  Ballard  trunk  sewer.  The  estimated  cost  is 
$436. 1S2.     A.  H.  Dimock   is  City  Engr.     Noted  June  10. 

Forest  Grove,  Ore. —  (Official) — Plans  are  being  prepared 
for  the  construction  of  storm  sewers.  The  estimated  cost 
is   $15,000.     A.   A.   Kirkwood   is   City   Engr. 

Auburn,  Calif. — An  election  will  be  held  Sept.  14  to  vote 
on  the  question  of  issuing  $22,000  in  bonds.  Part  of  the 
proceeds  will  be  used  for  extending  the  sewer  system.  Noted 
July  1. 

+l,os  Anseles,  Calif. — The  contract  for  the  construction 
of  sewers  in  Fountain  Ave.  has  been  awarded  to  ADAM 
DALMATION,   at   $10,975.      Noted  .\ug.    19. 

Santa  Barbara,  Calif. — Bids  will  be  received  until  Sept.  16 
bv  the  Citv  Clerk  for  the  construction  of  sewers.  The  esti- 
mated cost  is  $21,000.     A.  B.  Cook  is  City  Engr. 

+Santn  Cruz,  Calif. — The  City  Council  has  awarded  the 
contract  for  the  extension  of  the  sewer  system  to  W.  J. 
TOBIN,    Santa   Cruz,    at    $9842. 

Toronto,  Out. — Bids  will  be  received  until  noon,  Aug.  31, 
by  T.  L.  Church,  Chn.,  Bd.  of  Control,  tor  the  construction  of 
sewers  in  Dundas,  Erie,  (jlair  and  Russel  Hill  St. 

GARBAGE 

Akron,  Ohio — The  Director  of  Public  Service  is  receiving 
bids  for  the  collection  and  disposal  of  garbage  for  one  year. 
Estimated   cost.   $20,000   to  $24,000. 

ManNfield,  Ohio — .\t  a  recent  election  the  citizens  voted 
in  favor  of  thi-  question  of  issuing  $10,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  enlarging  the  garbage 
crematory. 

Rock  iNlnnd,  III. — Bids  will  be  received  until  2  p.m.,  Sept.  1, 
for  the  installation  of  a  24-ton  garbage  incinerator. 

STREETS  AND  ROADS 

Boston,  Mans. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  31,  by  the  State  Highway  Commission  for  the  construc- 
tion of  5200  lin.ft.  of  state  road  in  Chelmsford  Township. 

BoHton,  MaHH. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  31,  by  the  State  Highway  Commission  for  constructing 
13,600  lin.ft.  of  state  highway  in  Ware  and  Palmer  Townships. 

+Greenwlcli,  Conn.- — (Official) — The  contract  for  resurfacing 
a  portion  of  Putnam  Ave.  has  been  awarded  to  the  CHARLES 
T.   EASTBUR.V  CO.,   104   West   Sidney   Ave.,   Mt.   Vernon,    N.    Y. 

Hartford,  Conn. — Bids  were  received  by  the  State  Highway 
Commissioner,  Aug.  16,  for  state  road  work  as  follows: 
Southington  Township,  about  6200  lin.ft.  2-in.  bituminous 
macadam  on  the  Misery  Brook  Rd..  Leonardo  Suzio,  Meriden, 
$8976:  Berardino  &  Tomasetti  Construction  Co.,  Inc.,  Meriden, 
$12,208:  Robert  D.  Daley  Co.,  New  Haven,  $12,599;  Thomas 
Kearney,  Meriden,  $10,191:  H.  L.  &  W.  L.  Immich,  Meriden, 
$10,406:  A.  D.  Bridge's  Sons,  Inc.,  Hazardville,  $9897;  Lane 
Construction  Corporation,  Meriden,  $10,191:  Louis  Longhi  & 
Bro.,  Torrington,  $10,866.  North  Haven  Township,  about  4950 
lin.ft.  trap  rock  macadam  on  the  Mount  Carmel  Rd.  A.  D. 
Bridge's  .Sons,  Inc.,  Hazardville,  $6932;  Lawrence  Bruce, 
North  Haven,  $8908;  John  Arborio.  172  Congress  Ave.,  New 
Haven,  $7195:  Robert  D.  Daley  Co.,  New  Haven,  $7104;  Thomas 
Kearnev,  Meriden,  .$7032;  H.  L.  &  W.  L.  Immich,  Meriden, 
$7006;  .Stafford  &  Mather,  Hartford,  Conn.,  $7547.  Waterford 
Township,    about    5937    lin.ft.    native    stone    macadam    on    the 


Hartford-New    London    Turnpike,     Pramingham     Construction 
Co.,    South    Framingham,    Mass..    $9822;    Louis    Longhi    &    Bro 
Torrington,     $12,012;     Stafford     &     Mather,     Hartford,     $10  545'' 
Goodman  &  Trumbull  Co.,  Litchfield,   $10,543;   Robert  G    Miller 
Contracting  Co.,  Hartford,  $10,926;  Doan  O'Connor.  803  Main  St 
Hartford,   $12,480:    Prank   A.   Wilcox.    Norwich,    $11,175-   Archie 
B.    Cadwell,    New    Britain,    $10,750;    A.    D.    Bridge's    Sons,    Inc 
Hazardville,    $13,480;    John    Arborio,    172    Congress    Ave      New 
Haven,   $12,398.      Middlefleld   Township,   about    4940   lin.ft    2-in 
bituminous    macadam    resurfacing    on    the    Middlefleld    Rd      F 
Arrigoni  &  Bro..  Middletown,  $7570;  A.  Brazos  &  Sons,  Middle- 
town,  $8903.      Noted  Aug.  5. 

+Hartford,  Conn. — The  contract  for  constructing  about 
2590  lin.ft.  of  amiesite  pavement  on  Main  St.,  Killingly  Town- 
ship. Danielson  post  office,  has  been  awarded  to  the  CON- 
NECTICUT &  RHODE  ISLAND  CO.,  Meriden,  at  approximately 
$8825.     Noted  Aug.   5.  .  t-f  s 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids  will 
be  received  until  10:30  a.m.,  Aug.  31,  by  Douglas  Mathewson, 
Borough  Pres.,  for  regulating,  grading,  curbing  and  'aying 
sidewalks  on  a  number  of  streets. 

Ne-w  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  Aug.  18  by  L.  H.  Pounds,  Borough  Pres.,  for 
improving  S3rd  St.  from  Seventh  to  12th  Ave.,  as  follows; 
Uvalde  Asphalt  Paving  Co.,  $14,936;  Cranford  Co.,  $15,191; 
Brooklyn  Alcatraz  Asphalt  Co.,  $13,812;  Barber  Asphalt  Paving 
Co.,   $15,273.     Noted  Aug.   12. 

+  New  York,  N.  Y'. —  (Borough  of  Brooklyn) — (Official) — 
The  contract  tor  regulating  and  repaving  Jamaica  Ave.  from 
Broadway  to  the  borough  line  has  been  awarded  to  the  H.  J. 
MULLEN  CONTRACTING  CO.,  Fulton  St.,  Jamaica,  at  $105,- 
297.     Noted   Aug.    5    and    19. 

New  York,  N.  Y'. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  until  2  p.m.,  Aug.  31,  by  Marcus  M. 
Marks,  Borough  Pres.,  for  regulating,  grading,  curbing  and 
laying  sidewalks   on    various   streets. 

Ne-iv  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  Aug.  19  by  Maurice  E.  Connolly,  Borough  Pres., 
for  regulating  and  repaving  with  improved  granite  blocks  on 
a  concrete  foundation.  Grand  St.  from  the  main  line  of  Long 
Island  R.R.  to  Hoffman  Blvd.,  as  follows:  Lanford  Co., 
$32,617;  W.  J.  Scanlon  Co.,  $29,244;  Clancy  &  Nuhn,  $29,895; 
Charles  Puckelwaldt,  $34,013:  J.  B.  La  Marsh,  $32,918;  H.  J. 
Mullen  Contracting  Co.,  $28,809;  Evergreen  Construction  Co., 
$29,998:  Peiice  Bros.,  $34,084;  Rosenthal  Engineering  &  Con- 
tracting Co.,  $30,467.     Noted  Aug.  12. 

Belleville,  N.  J. —  (Official) — Bids  will  be  received  until  8:30 
p.m.,  Aug.  31.  by  the  Board  of  Commissioners  of  Belleville  for 
paving  Belmont  Ave.,  Heckel  St.  and  Overlook  Ave.  Frank  T. 
Shepard   is  Town   Engr. 

CoIIin!;s\vood,  N.  J. — The  Borough  Council  has  voted  to 
improve    the    important    streets    with    coatings    of   asphalt    oil. 

Enftlewood,  N.  J. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  the  Board  of  Chosen  Freeholders  of  Bergen 
County,  Hackensack,  for  improving  Palisade  Ave.  from  Engle 
Ave.    to   the    entrance   to   Interstate    Park. 

Jersey  City,  N.  J. — Bids  will  be  received  until  Sept.  2  by 
the  Board  of  Commissioners  for  repaving  Garfield  Ave.  from 
Bay  View  Ave.  to  Merritt  St. 

Jersey  City,  N.  J. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Sept.  2,  by  the  Board  of  Clity  Commissioners  for  repaving 
Arlington  and  Bay  View  Ave.  Michael  I.  Fagen  is  City  Clk. 
and  Charles  A.   Van   Keuren   is  City  Engr. 

Jersey  City,  N.  J. — Bids  will  be  received  until  11  a.m.,  Sept. 
9,  by  the  Board  of  City  Commissioners  for  repaving  Pine  St. 
and  Communipaw   Ave.     Michael   I.   Pagen   is  City  Clk. 


♦Keyport,  N.  J. — The  City  Council  has  awarded  a  contract 
to  CHARLES  E.  BURD,  Red  Bank,  at  $11,034,  for  the  improve- 
ment of  Broad  St.  with  concrete  pavement.  Noted  June  24 
and  July   15. 

Long  Branch,  N.  J. — The  Board  of  Freeholders  of  Monmouth 
County,  Freehold,  plans  to   resurface  Atlantic  Ave. 

-^Montelair,  N.  J. —  (Official) — Bids  will  be  received  until  S 
p.m.,  Sept.  13,  by  Harry  Tripi)ett,  Town  Clk.,  for  constructing 
concrete  curb  on  either  side  of  Valley  Rd.  from  Church  St.  to 
Normal  Ave.,  a  distance  of  approximately   17,000   lin.ft. 

Newark,  N.  J. —  (Official) — Bids  will  be  received  until  3:30 
p.m.,  Sept.  7,  by  the  Board  of  Chosen  Freeholders  of  Essex 
County  for  improving  Central  Ave.,  East  Orange,  and  Wash- 
ington Ave.,  Nutley.     Frederic  A.   Reimer   is  County   Engr. 

Newark,  N.  .1. — The  Board  of  Freeholders  has  approved  the 
construction  of  a  new  i-oad  at  Overbrook  Hospital  to  cost 
$12,780.  Frederic  A.  Reimer,  County  Engr.,  will  prepare  plans 
and  specifications. 

Ne-»vark,  N.  J. — Bids  were  received  Aug.  12  for  repaving 
Belleville  Ave.  from  Broad  St.  to  Bloomfiekl  Ave.,  as  follows: 
Newark  Paving  Co.,  $15,346:  Glenfleld  Construction  Co.,  $15,386; 
Jackson  Contracting  Co.,  $15,744;  Van  Keuren  &  Son,  $15,750; 
John  S.  Geiger  &  Son,  $15,860;  Alexander  J.  Milmoe,  $16,243; 
Ralph   Sangiovanni,   $16,329. 

+  Suniniit,  N.  J. — The  contract  for  paving  Morris  Ave.  has 
been  awarded   to   C.   H.  WINANS  &   CO.,   Elizabeth,   at   $16,029. 

ITnion,  N.  J. —  (Weehawken  post  office) — (Official) — Bids  will 
be  received  until  8  p.m.,  Sept.  7,  by  the  Town  Council  for 
remaking,  improving  and  repaving  portions  of  Fulton  St.  and 
Bergenline  Ave.     Emil   Bantz  is  Town  Clk. 

Bethlehem,  Penn. — The  City  Council  will  soon  receive  bids 
for  paving  Broad  St.  from  the  western  borough  limits  to  First 
Ave  Linden  St  from  Broad  St.  to  the  northern  borough 
limits.  South  Main  St.  from  Eagle  Hotel  to  Chapel,  North 
Main  St.  from  Garrison  to  Goepp  St.  and  Prospect  Ave.  from 
Hanover   St.   to   Hanover  Ave. 
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IlIooiiiNburK,  Pfnn. — Bids  will  be  received  until  Auk.  31  by 
W.    H.    Kyer.  City    Eiijfr.,   tor   ImprovinK  Market   St. 

HurriHburK,  Priin. —  (Olficial) — Bids  will  be  received  until 
noon.  Auk.  30.  by  \V.  H.  Lynch,  Supt.  of  Sts.  and  Fub.  Ini|i., 
for  constructinB  ajiproximatelv  SOOO  sciyd.  of  sheet  asphalt, 
S500  sq.yd.  of  bituminous  concrete  and  4900  lin.ft.  of  C-in. 
granite  or  Rranolithic  curbinK  on   10  streets. 

I^.Miirt'UM  Hook,  IVnn. —  (Ollicial)  —  Uids  will  be  received 
until  S  p.m.,  Sept.  fi.  by  Jesse  Devonshire.  Pres.  of  the  Bor- 
ouKh  Council,  for  constructinp  approximately  7000  sq.yd.  of 
pavement  and  SOO  sq.yd.  of  concrete  gutter.  Charles  Upham  is 
Ch.   ICngr. 

IMilliMlrlphin.  Penn. —  (Official) — Bids  will  be  received  until 
Auk.  31  by  the  Department  of  Public  Works  for  improving  a 
number  of  streets. 

Philndelphin,  Penn. — The  McNichol  Paving  Co.,  1723  Cherry 
St..  at  $212,500,  submited  the  lowest  bid  for  Improving  Dela- 
ware Ave.  from  Queen  to  Vaiulalia  St. 

+York,  Peiiii. — The  conIr;u-t  for  paving  Newberry,  West 
Poplar  and  West  Philadelphia  St.  with  asphalt  has  been 
awarded  to  the  GENEU.VL  SUPPLY  &  CONSTRUCTION  CO., 
York,  at  $21,275. 

+(iearKreto\vn,  Del. — A  contract  for  constructing  20  miles 
of  concrete  road  from  Georgetown  to  Shelbyville  has  been 
awaided  to  the  UTILITY  CONSTUITCTION  CO.,  New  Bruns- 
wick, N.  J.,  at  approximately   $35,544.      Noted  Aug.   12. 

-AWiliuinKton,  Del. — All  bids  received  .Vug.  10  for  improving 
a   number  of   streets   were   rejected.      Noted   Aug.    .'i. 

Monterey.  Vii. — Press  reports  state  that  the  City  Council 
will  pave  Main  St.  with  macadam.  Bonds  for  this  purpose 
have   recently   been  voted. 

South  Ilo.Mton,  Va. — At  an  election  held  Aug.  10,  the  citizens 
voted  in  favor  of  issuing  $25,000  in  bonds,  the  proceeds  of 
which   will   be   used   for   improving  sti-eets.      Noted   Aug.    5. 

PnrkerNliurK,  '\V.  Va. — The  Citv  Council  has  voted  to  pave 
Levee  Drive,  Ann  St.  and  Murdoch  Ave.  with  brick,  16th,  13th, 
Covert   and   other   streets   with    concrete. 

Wlieelinj;.  W.  Va. — Bids  will  be  received  until  10  a.m., 
Aug  2  7.  by  George  W.  Steenrod.  County  Rd.  Engr.,  for 
macadamizing  various  county  roads. 

Angrier,  N.  C. — At  an  election  held  Aug.  7  the  citizens  of 
Black  River  Township  voted  in  favor  of  issuing  $25,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads, 

Dobson,  N.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $30,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  constructing  roads  in  Shoals  Township.  Surry 
County. 

Frnnklin,  X.  C. — An  election  will  be  held  Sept.  11  to  vote 
on  the  question  of  issuing  bonds,  the  proceeds  of  which  will 
be  used  for  improving  roads  in  Ellajay  Township. 

Florence,  S.  C. — Bonds  for  $40,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  improving  streets.  Noted 
June  17. 

Hnflney,  S.  C. — Press  reports  state  that  the  City  Council 
contemplates  an  expenditure  of  $10,000  for  street  paving. 
Jolin  Jenkins   is  Engr. 

Sumter,  S.  C. — An  election  will  be  held  Sept.  7  to  vote  on 
the  question  of  issuing  $225,000  in  bonds,  the  proceeds  of 
which  will   be  used  to   improve  streets. 

Carter.«iville,  Ga. —  (Official) — At  a  recent  election  the  citi- 
zens voted  in  favor  of  issuing  $15,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  street  paving.  Noted  July  1  and 
Aug.    5. 

Savannah,  Ga. — An  election  will  be  held  Sept.  21  to  vote 
on  the  question  of  issuing  $375,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  constructing  a  road  from  Savannah 
to  Tybee,   Chatham   County. 

Brndentonn,  Fla. — At  a  recent  election  the  question  of 
issuing  $9000  in  bonds,  the  proceeds  of  which  was  to  have 
been  used  for  paving  Ware  Creek  Causeway  and  various 
streets,  was  defeated.      Noted   June   24. 

Fustiii,  Fla. —  (Official) — An  election  will,  be  held  Oct.  5, 
to  vote  on  the  question  of  issuing  $40,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  street  paving.  Noted  Jan. 
21  and  Mar.  11. 

Pinellas  Park,  Fla. — All  bids  received  for  paving  various 
streets  with  brick  have  been  rejected.     Noted  July  1. 

Sanford,  Fla. — Press  reports  state  that  an  election  will  be 
held  Sept.  6  to  vote  on  the  question  of  issuing  $250,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  hard  surfacing 
35  miles  of  road  in  Seminole  County. 

Vernon,  Ala. — The  Commissioners  of  Lamar  County  con- 
template an  expenditure  of  $150,000  for  constructing  roads 
throughout  Lamar  County. 

Oberlin,  La. — Bids  will  be  received  until  Sept.  13  by  C. 
Lindsley,  Clk.  of  the  Police  Jury,  for  the  sale  of  $150,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads  and  bridges  in   Road  District  No.   5. 

+Chattanoof;a,  Tenn. — The  contract  for  paving  Market  St. 
from  Ninth  to  Main  St.  and  East  Ninth  St.  from  Market  to 
A  St.  with  wooden  blocks  has  been  awarded  to  the  SOUTHERN 
PAVING   &    CONSTRUCTION   CO.,   at   $5S,S33.      Noted    June    24. 

+^Vaverly,  Tenn. — A  contract  for  constructing  Humphreys 
County  Highway  has  been  awarded  to  the  OLR'ER  HILL 
CONSTRUCTION  CO.,  at  approximately  $200,000. 

Columbia,  Ky. — A  special  election  will  be  held  Sept.  11  to 
vote  on  the  question  of  issuing  $25,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  building  roads  in  Adair  County. 

NicholaKville,  Ky. —  (Official) — Bids  will  be  received  until 
noon.  Sept.  7.  by  the  Fiscal  Court  of  Jessamine  County  for 
constructing  approximately  1 V-  miles  of  turnpike  known  as 
the  Thomas  Beaumont  Rd.  C.  S.  Woodward  is  Rd.  Engr.  of 
.lessamine  County. 


.%Mhlnnd,   Ohio — Press   reports   state 
plans  to  pave  West  Sandusky  St. 


that    the   City    Council 


Carrnlltun,  (Hilo — Press  reports  state  that  the  City  Council 
jilaiis  to  .•^ell  $35,000  in  bonds,  the  proceeds  of  which  will  be 
u.sed    lor  paving  Malvern   St. 

CInelnnnti,  Ohio — Contracts  have  been  awarded  for  piiving 
Rittenliouse  St.,  Waiter  .\ve.  from  Gilbert  Ave.  to  its  northern 
terminus  to  tlie  KIKCH.M'Ui  CONST HUCTIO.N'  CO.,  at  $9G13 
and  $()20S  resiieetively ;  Ridgcway  Ave.  from  Fredonia  to 
Di-exel  St.,   to  S.   M.  TANNIOR,  at  $22G6. 

C'olumbuN,  Ohio — (Official) — Bids  will  be  received  until 
Sept.  10  by  Clinton  Cowen,  State  Highway  Comr.,  for  im- 
proving roads  in  various  counties. 

+<'uyahaKa  FallM,  Ohlo^ — The  contract  for  paving  Portage 
St.  has  been  awarded  to  WINDSOR  BROS.,  at  $33,673.  Noted 
July   15. 

+Dayt»n,  Ohio — (Official) — The  contract  for  paving  Grand 
Ave.  with  brick  has  been  awarded  to  CLIFTON  HOOLIHAN, 
River  St.,  Dayton.      Noted  Aug.   12. 

KttHt  l>iver|iuul,  Ohio — (Official) — Bids  will  be  received  un- 
til noon,  Sept.  2,  by  the  Hoard  of  Trustees  of  St.  Clair  Town- 
ship   for   constructing   and    improving   several    roads. 

+HudHon,  Ohio — A  contract  for  paving  a  number  of  streets 
has  been  awarded  to  W.\TTERS  &  DOWNS.  .Vkron,  at  $35,000. 

LiNlion,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  30,  by  the  Trustees  of  Center  Township,  Columbiana 
County,  for  improving  roads.  R.  T.  Morris  is  Clk.  of  the  Trus- 
tees. 

Lorain,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Sept.  S.  by  L.  B.  Johnston,  Dir.  Pub.  Ser.,  for  paving  East 
2Sth  St.   from   Broadway  to   the  west  approach  of  the  subway. 

\ewark,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Sept.  .S,  by  the  Commissioners  of  Licking  County  for  con- 
structing Sections   2  and    3   of  the   Granville   and  Croton    Pike. 

Salem,  Ohio — Bids  will  be  received  until  .Sept.  2  by  the 
Director  of  Public  Service  for  paving  Goshen  Ave.  and  Tenth 
St.   with   brick. 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Aug.  31,  by 
Albert  Neukom,  Dir.  Pub.  Ser.,  for  paving  a  number  of  streets. 

IndinnapoliN,  Ind. — Bids  will  be  received  until  10  a.m.,  Sept. 
3,  by  the  Roar<l  of  Public  Works  for  improving  Winthrop  Ave., 
42nd   and   22nd   St. 

*La  Porte,  Ind. —  (Official) — The  contract  for  paving  Lin- 
colnway  and  Lincolnway  East  with  Danville  repressed  paving 
block  with  asphalt  filler,  H»-in.  sand  cushion  and  6-in.  con- 
crete foundation,  has  been  awarded  to  PRANK  J.  KING,  La 
I'orte,   at    $20,9SS. 

+South  Bend,  Ind. —  (Official) — A  contract  for  constructing 
a  concrete  road  in  Penn  Township  has  been  awarded  to 
TABER    &    HULLIHAN.   Wabash,    $53,936.      Noted    July    22. 

+Hoivell,  Mieh. —  (Official) — The  contract  for  paving  Grand 
River  Blvd.  has  been  awarded  to  WILLIAM  H.  RYAN,  Lansing, 
at  $25,379.  Other  bids  were:  Victor  Seger,  Saginaw,  $24,652; 
Henry  Vanderveen,  Grand  Rapids,  $25,089;  A.  H.  Prange, 
$27,392;  Herman  &  Green,  $26,558;  Clamer  &  Johnson,  Hicks- 
ville,   $27,182.     Noted  Aug    12. 

+Pontiae,  Mieh. — A  contract  for  constructing  7150  lin.ft. 
of  concrete  road  has  been  awarded  to  the  R.  D.  BAKER 
CONSTRUCTION  CO..   Detroit,  at   $16,355. 

+Chieas:o,  III. — A  contract  for  street  paving  has  been 
awarded  to  the  R.  F.  CONW.^Y  CO.  and  the  AMERICAN  PAV- 
ING   CO.   at   approximately    $360,000. 

Mattoou,  111. — The  Board  of  Local  Improvements  has  ap- 
proved plans  for  paving  South   ISth  St.,  at  an  estimated   cost 

of  $25,848. 

+^VoodMtoek,  III. — (Official) — The  contract  for  constructing 
concrete  pavements  on  Newell  St.,  Madison  St.  and  McHenry 
Ave.  has  been  awarded  to  LOGAN  &  GIERTZ,  Elgin,  at  $21,700. 
Noted  Aug.   12. 

BoNcobel,  Mis. — Bids  will  be  recei  <rvd  until  noon.  Sept.  2. 
by    the   City   Clerk   for   improving   various   streets. 

Green  Bay,  AVIk. — Bids  will  be  received  until  2  p.m.,  Aug. 
30,  by  the  City  Clerk  for  paving  Emilie  St.  from  Jackson  to 
Van  Buren  St.  with  reinforced  concrete. 

ReedNhur^,  AViM. — Bids  will  be  received  until  7:30  p.m., 
Sept.    14.    by    the    City    Clerk    for    paving    North    Albert    Ave. 

+BurlinKtan,  lonn — The  contract  for  paving  one  mile  of 
the  Agency  Rd.  with  concrete  has  been  awarded  to  CAMERON, 
JOYCE   &   CO.,   Keokuk,   at   $15,000. 

+A*alley  Junction,  loiva — A  contract  for  constructing  22,100 
lin.ft.  of  curbing  has  been  awarded  to  R.A.YMOND  H.  WHITE 
&   CO.,   at    $0,277    per    lin.ft.      Noted    July   S. 

Xort'li field,  Minn. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $19,000  in  bonds,  part  of  the  proceeds  of 
which   will   be   used   for  street   paving.      Noted   Aug.   5. 

PipeMtone,  Minn. — The  City  Council  plans  to  pave  approxi- 
mately 30  blocks  of  street  with  concrete,  at  an  estimated 
cost   of   $100,000. 

AtchiHon,  Kan. —  (Official) — Bids  will  be  received  until  5 
p.m.,  Sept.  fi,  by  Victor  L.  King,  City  Clk..  for  paving  a  por- 
tion  of  Hound   St. 

(ireat  Bend,  Kan. — Bids  will  be  received  until  1  p.m..  Sept. 
1,  by  F.  .\.  Moses  for  constructing  20,671  sq.yd.  of  asphaltic 
concrete  paventent. 


+\Vatertown,  S.  D. — A  contract  for  paving  a  number  of 
alleys    has    been    awarded    to    C.    H.    ATKINSON,    Watertown, 

at    $4912. 

+MiNMOula.  Mont. — The  contract  for  paving  Pattee  St.  has 
been  awarded  to  J.  C.  McGUIRE.  Butte,  at  $21,252.  Other 
bids  were:  <i.  H.  Nash  &  Co.,  $22,324;  M.  F.  Rohn  Construction 
Co..  Butte,  $23,592. 
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+KnnNaH  City,  Mo. — The  contract  for  grading  39th  St.  from 
Jackson  to  Indiana  Ave.  has  been  awarded  to  A.  W.  WOOLEY, 
2Sl<i  Belleville  St.,  at  $1027. 

4'KnnMns  City.  Mo. — The  contract  for  grading  Woodland 
Ave.  from  43rd  St.  south  to  Swope  Parkway  has  been  awarded 
to  NORTON  BROS.,  3517  Main  St.,  at  *11,S9.5.  Other  bids  were: 
W.  C.  MuUins,  24th  and  Wyandotte  St..  $17,955;  J.  O.  West. 
916  Charlotte  St.,  $1S,S55;  Edward  Meegan,  23rd  St.  and 
Hardesty  Ave..  $19,920. 

St.  Joseph,  Mo. — Bids  will  be  received  until  Sept.  1  by  the 
Board  of  Public  Works  for  grading  Commercial  St.  from  22nd 
to  29th  St.  and  29th  St.  from  Commercial  St.  to  Valley  Rd. 

+HouHtoii,  Tex. —  (Official) — The  contract  for  resurfacing 
the  Wallisville  Rd.  from  Gushing  Ave.  to  Hunting  Bayou  has 
been  awarded  to  HANSON  &  SONS,  Galveston,  at  $6412.  Noted 
Aug.   12. 

IngleHide,  Tex. — At  a  recent  election,  the  citizens  of  Aran- 
sas County  Road  District  No.  3  voted  in  favor  of  issuing 
$75,000  in  bonds,  the  proceeds  of  which  will  be  used  for  con- 
structing roads. 

Liberty.  Tex. — Press  reports  state  that  a  special  election 
■will  be  held  Sept.  22  to  vote  on  the  question  of  issuing  $200,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  constructing 
the  Cleveland  precinct  link  of  the  Lufkin-Livingston-Houston 
Highway. 

Port  Lavacn,  Tex. — Bids  will  be  received  until  Sept.  1  by 
H.  C.  Innis.  Mayor,  for  the  sale  of  $17,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  street  improvements.  Noted 
July    15    and    Aug.    12. 

+Vernaii,  Tex. — A  contract  for  street  paving  has  been 
awarded  to  the  TAYLOR  BUILDING  CO.,  Ft.  Worth,  Tex.,  at 
$14,800. 

AVooilvllle,  Tex. — An  election  will  be  held  Aug.  2S  to  vote 
on  the  qufstion  of  issuing  $100,000  in  bonds,  the  proceeds  of 
Avhich  will  be  used  for  road  construction  in  District  No.  1, 
Tyler  County. 

American  Fork,  I'tah — Bids  will  soon  be  received  by  the 
Commissioners  of  Utah  County,  Provo,  for  constructing  about 
two    miles    of    road    from    American    Fork    to    Pleasant    Grove. 

SoloiiiuiiMville.  Ariz. — A  special  election  "will  be  held  in  the 
fall  to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  roads  in 
Graham   County. 

Auburn,  ^Va!^l^. — The  City  Council  has  passed  an  ordinance 
authorizing  the  paving  of  approximately  19  blocks  in  the 
residential    section,    at    an    estimated    cost    of    $30,266. 

+BellinKham,  Wash. — The  contract  for  paving  D  St.  with 
asphalt  has  been  awarded  to  the  WASHINGTON  PAVING  CO., 
Tacoma.  at  S93i>4. 

Calnniet,  ^Va8ll. — Bids  will  be  received  until  1  p.m.,  Sept.  7, 
by  the  .Vuditor  of  Wahkiakum  County  for  improving  portions 
of  State  Road  No.   19. 

+Centrnlin,  >Vasli. — The  Lewis  County  Commissioners  has 
awarded  a  contract  for  surfacing  a  section  of  the  road  on 
Jackson  Prairie  to  SPEAKER  &  McKEE,  at  $5927. 

+Colfax,  AVash. — The  contract  for  constructing  Permanent 
Highways  Nos.  9-A  and  9-B  has  been  awarded  to  W.  G. 
MULLIGAN   &   CO.,   Spokane,   at   $20,800.      Noted   Aug.    5. 

+Olyrapia,  'Wash. — The  contract  for  constructing  the  Inland 
Empire  Higliway  from  Colville  to  Spokane  has  been  awarded 
to  E.  G.  MINER,  Sandpoint,  Idaho,  at  $11,560.      Noted  July  29. 

Olympia,  Wash. — Bids  will  be  received  until  2  p.m.,  Sept. 
8,  by  W.  R.  Roy,  State  Highway  Comr.,  for  surfacing  three 
miles  of  National  Park  Highway  from  Ashlock  to  Frances 
in  Pacific  County. 

Puyallup,  ^Va»h. — Bids  will  soon  be  received  for  grading 
and  graveling  Fifth  St.  in  Southwest  Hill  District.  The  esti- 
mated  cost  of  the  work   is   $18,050. 

Tacoma,  Wash. — Bids  will  be  received  until  11  a.m.,  Aug. 
28,  by  the  Commissioners  of  Pierce  County  for  Improving 
5.574  miles  of  the  Pacific  Highway.  T.  N.  Morris  is  Clk.  of 
the  Comrs. 

+\ValIa  Walla,  Wash. — The  contract  for  paving  First  St. 
with  bitulithic  has  been  awarded  to  the  WARREN  CONSTRUC- 
TION   CO..    Portland.    Ore.,    at    $15,098. 

+Coquille,  Ore. — A  contract  for  constructing  one  mile  of 
hardsurfaced  road  has  been  awarded  to  S.  C.  SMALL,  Marsh- 
field. 

+Purtland,  Ore. — The  contract  for  paving  W^ashington  St. 
from  20th  St.  to  City  Park  has  been  awarded  to  the  OREGON 
INDEPENDENT  CO.,  Portland,  at  $8782.     Noted  July  29. 

+LoM  Anfceles,  Calif. — The  contract  for  improving  West- 
minster Ave.  has  been  awarded  to  the  CALIFORNIA-ARIZONA 
CO.N'STRUCTION  CO.,  at  $8432. 

+Martinez.  Calif.— The  Board  of  Supervisors  of  Contra 
Costa  County  has  awarded  a  contract  for  the  construction 
of  a  macadam  road  from  the  tunnel  at  the  county  line  to 
Byron,  a  distance  of  three  miles,  to  the  RAISCH  IMPROVE- 
MENT CO.,  of  San  Francisco,  Calif.,  at  $35,625.     Noted  Aug.  19. 

+liichmand,  Calif. — The  City  Council  has  awarded  a  con- 
tract for  street   work  to  GALBRAITH  &  JANES,  at  $6209. 

+Sarrament<>,  Calif. — The  California  State  Highway  Com- 
mission has  awarded  contracts  for  highway  construction  as 
follows;  Tulare  County,  between  Goshen  and  Visalia,  a  dis- 
tance of  6.4  miles,  to  WHITE  &  GASKILL  ,  Long  Beach, 
at  $30,37;  Tulare  County,  from  the  westerly  boundary 
to  the  Southern  Pacific  grade,  3.9  miles  ,to  WHITE  &  GAS- 
KILL,  at  $13,812;  San  Luis  Obispo  County,  between  Atascadero 
and  Paso  Robles,  10  miles,  to  JOHN  D.  MARSH.  Bakersfleld, 
at  $67,809;  Monterey  County,  between  Greenfield  and  Camphora, 
11.7  miles,  to  the  HIGHWAY  PAVING  CO.,  San  Francisco,  at 
$54,507;  Santa  Barbara  County,  between  Gaviota  and  Zaca 
Station,  11.4  miles,  to  C.  H.  HITDSON,  Los  Angeles,  at  $54,586; 
Colusa  County,  through  the  town  of  Arbuckle,  0.3  mile,  to  the 


CLARK  &  HENERY  CONSTRUCTION  CO.,  Sacramento  at 
$5778;  Marin  County,  between  Burdell  and  St.  Vincent,  4  m'iles 
to  R.  B.  MARBLE,  JR.,  San  Francisco,  at  $21,255.  Noted  July 
22   and  Aug.   5. 

+Stacliton,  Calif. — The  City  Council  has  awarded  a  contract 
for    street    improvements    to    EATON    &    SMITH,    407    11th    St 
San    Francisco,    at    $84,556. 

INDL'STRIAL.    WORKS 

+Portlana.  Maine — FORGIONE  &  ROMANO  has  been 
awarded  the  contract  for  the  reconstruction  of  the  six-story 
52x90-ft.   Gait   Block    Warehouse,   Commercial   and   Thames   St 

Springvale,  Maine — The  E.  E.  Wentworth  Corp.  will  con- 
struct a  plant  for  the  manufacture  of  automobiles.  The 
estimated  cost  is  $50,000. 

+Derrj-,  !V.  H. — The  contract  for  the  construction  of  a 
three-story,  40x200-ft.  factory  for  the  Woodbury  Shoe  Co  has 
been  awarded  to  CYRUS  A.  MARTIN.     Noted  June  17. 

+Blaclcstone,  Mass.^The  Blackstone  Cotton  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story. 
D0xl20-ft.,  brick  addition  to  its  mill  to  the  J.  W.  BISHOP  CO., 
Worcester,   Mass. 

+SomerviIle,  Mass. — The  contract  for  the  construction  of  a 
rolling  mill  for  the  American  Tube  Works.   19  Oliver  St.,  Bos- 
ton. Mass..   has  been  awarded  to  E.  A.  ABBOTT    141  Milk   St 
Boston,   Mass.     Noted  Aug.  19. 

+Esmond,  R.  I — The  Esmond  Mills  has  awarded  the  con- 
tract for  the  construction  of  two,  two-story,  62xS9-ft  ,  brick 
storehouses   to   O.    D.    PURRINGTON   &    CO.,    Providence,    R.    I. 

+Providenoe,  R.  I — The  B.   B.  Lederer  Estate   has  awarded 

the  contract  for  the  construction  of  an  auto  sales  and  service 

building  on  Broad  St.,  to  F.  L.  PIERCE.  74  Weybosset  St. 
Noted   Apr.    15. 

+Bristol,  Conn. — The  New  Departure  Mfg.  Co.  has  awarded 
the  contract  for  the  construction  of  a  one-story,  120x252-ft 
factory  to  LEVERING  &  GARRISON.  The  estimated  cost  is 
$65,000.     W.  P.  Crabtree,  New  Britain.  Conn.,  is  Arch. 

\\'aterbury.  Conn. — Plans  have  been  prepared  by  Joseph  T. 
Smith.  Arch.,  for  the  construction  of  a  four-story  64xl35-ft. 
building  at  Grand  and  Canal  St.  for  the  Waterbury  Democrat. 

+.4msterdam,  IV.  Y. — JOHN  J.  TURNER  &  SONS  has  been 
awarded  the  contract  for  the  construction  of  a  two-story, 
35x40-ft.  garage  for  Harvey  Chalmers.  The  Fuller  &  Robinso'n 
Co..  95  State  St.,  Albany,  N.  Y.,  is  Arch.  The  estimated  cost 
is  $15,000. 

Amsterdam,  N.  Y. — F.  P.  Sheldon,  Arch.,  is  preparing  plans 
for  four-story  addition  to  the  plant  of  the  Shuttleworth  Mills 
Co. 

Buffalo,  X.  Y The  Kellogg  Structural  Steel  Co.  has  pur- 
chased a  site  at  Bailey  Ave.  and  Stone  St.,  and  will  build  a 
S5xl85-ft.   fabricating  shop. 

Tiew  York,  N,  Y. —  (Borough  of  Bronx) — Plans  have  lieen 
prepared  by  C.  Demmerle,  1510  Bryant  Ave.,  for  the  construc- 
tion of  a  one-storv,  75xl70-ft.  gar.age  for  the  Ciryell  Building 
Co.,  1414   Vyse  Ave.     The  estimated  cost   is   $12,000. 

New  York,  X.  Y. —  (Borough  of  Brooklyn) — The  Consumers' 
Biscuit  Mfg.  Co.  plans  the  construction  of  a  four-storv.  lOOx 
200-ft.  garage  to  cost  $100,000.  William  J.  Dilthey,  Union  Sq. 
West   (Borough   of  Manhattan),   is  Arch. 

New  York,  X.  Y. — (Borough  of  Manhattan) — Plans  have 
been  prepared  by  J.  Graham  Glover,  Arch..  222  Navy  St. 
(Borough  of  Brooklyn),  for  the  construction  of  a  seven-stoiy, 
61x84-ft.  cold-storage  warehouse  for  the  Manhattan  Refriger- 
ating Co.,  Gansevoort  St.     The  estimated  cost  is  $80,000. 

Pearl  River,  N,  Y. — Bids  will  soon  be  received  bv  William 
K.  Austin,  Arch.,  46  West  24th  St.,  New  York,  N.  Y.,  for  the 
construction  of  a  three-story  addition  to  the  Lederle  Labora- 
tories to  cost  $30,000. 

Rirhfleld  Springs,  N.  Y. — Harold  Brockway  plans  the  con- 
struction   of    a    two-story,    40xl32-ft.    garage. 

+Roehester,  JJ.  Y. — The  contract  for  the  construction  of  a 
factory  for  the  Crowther  Motor  Co.,  Philadelphia,  Penn.,  has 
been  awarded   to  WILLIAM   P.   MARTENS. 

Rochester,  N.  Y. — The  Vacuum  Oil  Co.  will  build  a  two- 
story,  54x92-ft.  addition  to  its  plant  by  day  work.  The  esti- 
mated cost  is   $45,000. 

+Unlon,  N.  Y. — The  Union  Forging  Co.  has  awarded  the 
contract  for  the  construction  of  a  one-story.  115xl36-ft.  fac- 
tory   to   the    MITCHELL   CO.,    74    State    St.,   Binghamton,   N.   Y. 

Camden,  N.  .J. — The  New  Jersey  Auto  Supply  Co.  will  buiid 
a  two-story,  S0xl29-ft.  garage.  J.  C.  Jeffries,  1001  Chestnut 
St.,  Philadelphia,  Penn.,  is  Arch. 

East  Orange,  N.  J. — The  Nitram  Mfg.  Co.  will  build  a  one- 
story,  40xl60-ft.  factory  on  Lang  St.  The  estimated  cost  is 
$10,000. 

+E:ilzaheth,  N.  J. — The  Waclark  Wire  Works  has  awarded 
the  contract  for  the  construction  of  a  one-story  factory  to 
the  ALMON  ENGINEERING  &  CONSTRUCTION  CO.  The 
estimated  cost   is  $16,000. 

Allentown,  Penn. — Bids  are  being  received  by  Oweti  Clauss, 
1340  Linden  St.,  for  the  construction  of  a  one-story,  30x60-ft. 
garage  to  cost  $10,000.  A.  W.  Leh,  South  Bethlehem,  I'enn.,  is 
Arch. 

Allentown,  Penn. — C.  P.  Clauser,  Secy.,  Allentown  Dairy 
Co.  is  receiving  bids  for  the  construction  of  a  two-story,  20x 
75-ft.  pasteurizing  plant  to  cost  $10,000. 

Gettysburg,  Penn. — George  P.  Eberhart  will  build  a  two- 
story,   57xlS0-ft.   garage   on   Chambersburg  St. 

New  Kensington,  Penn. — Bids  are  being  received  by  H.  S. 
Shaw  for  the  construction  of  a  two-story,  60xl20-ft.  garage. 
The  estimated  cost   is   $15,000.      W.   J.  Laughlin    is  Arch. 
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riiiliiili-liililii,  Peiiii. — Henon  &  Boyle,  Arch.,  10  Koiith  Uth 
St.,  iKus  |ir<'|M]<il  plaii-s  for  the  construciion  of  a  one-story, 
:!7xl!0ii-rt.   Kar:ine  for  Felt  Bros. 

+I'liilndeliiliiii,  IViiii. —  U.  W.  Harvey  has  .awarded  the  con- 
tract to  JAMIO.S  JOHNSON,  1721  Ludlow  St..  for  the  construc- 
tion of  a  one-story,    17x70-ft.  garage,   to  cost  $16.«00. 

PlttNbuTKli,  PiMiu. — The  contract  will  soon  be  awarded  by 
Tarlton  Strong,  Arch.,  Union  Bank  Bldg.,  for  the  construction 
of  a  one-  anil  two-storv,  40.\93-ft.  garage  for  the  Bellefleld 
Dwellings.     The  estimated  cost  is  $12,000. 

PittxburKli.  PciiK. — Bids  will  soon  be  received  by  the  F.  L. 
Schmeltz  L'o.,  Arch.,  First  National  Bank  Bldg.,  for  the  con- 
struction of  a  six-story,  GOxsO-ft.  garage  for  E.  W.  Proeger. 
The  estimated  cost  is   $80,000. 

Slinrun,  Penn. — Bids  are  being  received  by  the  E.  E.  CU'Ppor 
&  Cowles  Co.,  Arch.,  1005  Mahoning  Bldg.,  Youngstown,  Ohio, 
for  the  construction  of  a  one-  and  two-story,  125xl23-(t. 
garage  for  W.  C.  De  Forest  &  Son. 

AVhrellnf;.  ^V.  Va. — The  National  Tube  Co.  contemplates 
the  construction  of  a  $5,000,000  plant. 

+Albeinarle,  N.  C. — The  Wiscassett  Mills  Co.  has  awarded 
the  contract  for  the  construction  of  a  three-story  100xl25-fl. 
mill  to  HOLDBROOIvS  &  BUADSHAW,  Salisbury,  N.  C.  The 
estimated  cost  is  $125,000. 

Edenton,  !«.  C. — The  Kdenton  Cotton  Mills  plans  the  con- 
struction of  a   $20,000  addition   to  its  plant. 


+Mny»vlUe,  Ky. — The  January  &  Wood  Co.  has  awarded  the 
contract  for  the  construction  of  a  three-story  70xll6-ft.  fac- 
tory  to   HARDING   &   SIMONS. 

Cleveland,  Ohio — Plans  have  been  prepared  by  the  Samuel 
Austin  &  Son  Co.,  Arcli.,  14.230  Euclid  Ave.,  for  the  construc- 
tion of  an  addition  to  the  plant  of  the  Kessler  Mfg.  Co.,  1000 
Newberg   Ave.      The    estimated    cost    is    $14,000. 

Cincinnati,  Ohio — Bids  are  being  received  by  Max  Kau, 
Arch.,  2241  Stratford  Ave.,  for  the  construction  of  a  one-story, 
50xl06-ft.  garage  for  the  Park  Garage  Co.  The  estimated  cost 
is  $10,000. 

Indianapolis,  Ind. — The  National  Motor  Car  Co.  will  build 
a  factory  at  22d  and  Tandes  St.,  to  cost  $30,000. 

Mishairalia,    Ind. — Revised  plans    have    been    prepared    by 

the    Mishawaka    Woolen    Mfg.  Co.    for    the    construction    of    a 

four-story.    100x235-ft.    and    a  one-story    100xl67-ft.    addition 
to  its  plant. 

Grand  Rapids.  Mich. — The  Grand  Rapids  Paper  Co.. 231 
Fulton  St..  W..  will  build  a  four-story  83xl63-ft.  brick  plant 
at  Bond  Ave.,  N.  E..  and  Fairbanks  St. 

Chicago,  lil. — J.  J.  Purcell,  New  York  Life  Bldg.,  will 
build  a  public  garage  at  4071  Broadway  to  cost  $15,000.  Doerr 
Bi'os.,   2S   East  Jackson   Blvd.,   is  Arch. 

Milwaulsee,  AVis. — The  William  Frankfurth  Hardware  Co., 
119  West  Water  St.,  will  buiid  a  two-story,  50xl25-ft.  ware- 
house.    AV.  A.  Kleinsteuber,  2912  State  St.,  is  Arch. 

+Sionx  City,  lon-a — The  "W'atson  Automobile  Co.,  523  Sixth 
St.,  has  awarded  the  contract  for  the  construction  of  a  two- 
story,  100xl50-ft.  garage  to  J.AMES  B.  ROBINSON.  The  esti- 
mated cost  is  $25,000.  F.  A.  Frogh,  Farmers'  Loan  &  Trust 
Bldg.,    is  Arch. 

Sioux  City,  Iowa — The  Haley,  Neeley  Co.,  Second  and  Pierce 
St.,  will  build  a  four-story,  100xl35-ft.  cold-storage  warehouse 
to  cost  $75,000.     William  L.  Steele,  United  Bank  Bldg.,  is  Arch. 

.4lbert  Lea,  Minn. — Bids  are  being  received  by  the  Albert 
Lea  Hide  &  Fur  Co.  for  the  construction  of  a  one-  and  two- 
story,  40xl20-ft.  warehouse  to  cost  $12,000.  Hoffman  &  Mosse, 
Rochester,    Minn.,    is    Arch. 

+Topel£a,  Kan. — The  contract  for  the  construction  of  a 
two-story  25xl50-ft.  reinforced-concrete  "warehouse  at  Sec- 
ond St.  and  Kansas  Ave.  for  Whittelsey  Bros,  has  been 
awarded  to  P.  M.  SPENCER  &  SON,  Mulvane  Bldg.,  at  $10,000. 

Wichita,  Kan. — The  Wichita  Creamery  Co.  will  build  a 
three-story,  50xl20-ft.  creamery,  at  a  cost  of  $20,000.  B.  P. 
Copley,   202  North  Handley  Ave.,  is  Arch. 

Omaha,  BJeb. — Bids  are  being  received  by  Albert  Kahn, 
Arch.,  58  La  Fayette  Ave.,  Detroit,  Mich.,  for  the  construction 
of  a  six-story,  132x264-ft.  assembling  plant  for  the  Ford 
Motor  Co.  The  estimated  cost  is  $250,000.  C.  L.  Gould,  1916 
Harney   St.,   is  Res.   Mgr.      Noted   Aug.   12. 


+Kansas  City,  Mo. — The  SWENSON  CONSTRUCTION  CO. 
has  been  awarded  the  contract  for  the  construction  of  a  five- 
storv  47xll5-ft.  concrete  warehouse  at  2029  Grand  Ave.  for 
the  Studebaker  Wagon  Mfg.  Co.,  South  Bend.  Ind. 

Galveston,  Tex. — It  is  reported  that  plans  are  being  pre- 
pared for  the  construction  of  a  $60,000  cotton  storage  ware- 
house for  W.  L.  Moody  &  Co. 

Texas  City,  Tex. — The  Texas  City  Co.,  recently  incorporated 
with  a  capital  of  $1,370,000,  will  build  an  iron  and  steel  plant. 
Harvey  A.   Thomas.   Texas  City,   is  interestd. 

Portland,  Ore. — Plans  are  being  prepared  b.v  Sutton  & 
Whitney.  Arch.,  for  the  construction  of  a  two-story  ware- 
house for  Mrs.  Fannie  E.  Brown.  The  estimated  cost  is 
$45,000. 

Medford,  Ore. — The  Western  Beet  Sugar  Co.  plans  the  con- 
struction  of  a  factory  to  cost  about   $600,000.     Noted  Jan,   2S. 


I'^IODKICAL  <;OVF.H.\.MK\T    WOItlv 

y^DredKlnK — Portland,  Maine — Bids  were  nceived  Aug.  16, 
at  the  U.  S.  Engineer  Otllce,  PortlaiKi,  for  dreiiging  in  the  St. 
Crois  River,  as  follows;  Eastern  Dredging  Co.,  East  Boston, 
53.S3C.  per  cu.yd.;  Coastwise  Dredging  Co.,  Norfolk,  Va.,  54,25c.; 
John  H.  Gcrrish,  Boston,  Mass.,  54.7c.;  J.  S.  Packard  Dredging 
Co.,  Providence,  U.  I.,  (i6.9c. ;  Bay  State  Dredging  Co.,  Ltd., 
Boston,   Mass,    59c.      Noted   July    22. 

-^MovInK  Guard  Station — Arverne,  N.  Y.— r-Bids  will  be  re- 
ceived until  2  p.m.,  Sept.  15,  by  the  U.  S.  Coast  Guard,  Treasury 
Dent..  Washington,  D.  C,  for  moving  the  Rockway  Coast 
Guard  Station.      E.   P.  Bertholt  is  Capt. 

n^Conl — New  York,  N.  Y. — Bids  will  be  received  until  noon, 
Sept.  24,  at  the  U.  S.  Engineer  Olllce,  Room  707,  Army  Bldg.. 
39  Whitehall  St.,  New  York,  for  furnishing  and  trimming  into 
U.  S.  dredges  during  period  ending  Sept.  30,  1916,  9000  to  25,000 
tons   of  l)ituminous   coal. 

+  llredKinK — New  York,  N.  Y. — The  contract  for  dredging 
in  llcmpst.arl  and  Huntington  Harbors,  N.  Y.,  has  been  award- 
ed to  P.  SANFORD  ROSS,  Jersey  City,  N.  Y.,  at  $15,000.  Noted 
July   15. 

lluildiuKs — Ft.  Mifflin,  Penn. — Bids  were  received  Aug.  21, 
by  tlie  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  ('.,  for  the  construction  of  buildings  at  the  Naval  aiagazine. 
Ft.  Mifflin,  (a)  shell  house,  (b)  fixed  ammunition  house,  (c) 
maKa'-ino,  <d)  re-forming  plant  extension,  (e)  work  complete, 
all  buildings,  (f)  additional  price  for  each  interior  bay  of 
shell  house,  as  follows:  Penn  Bi-idge  Co.,  Washington,  D.  C, 
(e)  $67,437,  (f)  $2300;  Edward  Fav  ^.-  Son,  2  South  Mole 
St.,  Philadelphia,  (a)  $28,990,  (b)  $12,990,  (c)  $12,990,  (d) 
$6990,    (e)    $61,060,    (f)    $2000;    Charles    D.    Burns,    Norristown, 

(a)  $2(;,s::->,  (10  SI2.997.  (c)  $12,517,  (d)  $6044,  (e)  $55,686,  (f) 
$2259;  .M. .11,1 -ill   ,v    l.asse,  Philadelphia,   (a)   $31,168,   (b)   $20,527, 

(c)  19.M1V,  1,1,  .i;,,i;.  (e)  $65,357,  (f)  $2146;  Edward  F.  Ponder, 
Philadeli'lii,!,  (Ill  ,$;)4,157,  (b)  $19,996,  (c)  $19,321,  (d)  $6400, 
(e)  $67,;j:j,v,  alternate,  $56,400,  (f)  $1590;  Charles  Gilpin,  Har- 
rison   Bldg.,    I'hiladelphia,    (a)    $12,587,    (b)    $5290,    (c)    $24,998, 

(d)  $11,996,  (e)  $53,749,  (f)  $1495;  Armstrong  &  Latta,  Phila- 
delphia, (a)  $33,421,  (b)  $16,723.  (c)  $15,736,  (d)  $7110,  (e) 
$65,576,    (f)    $1600.      Noted    Aug.    12. 

Post  Ofllce  and  Courthouse — Harrisburg,  Penn. — Bids  will 
be  received  until  3  p.m.,  Sept.  2S,  by  James  A.  Wetmore,  Act. 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  making 
extensions  and  remodeling  the  post  office  and  courthouse  at 
Harrisburg. 

*Post  Office — .Smyrna,  Del. — Bids  will  be  received  until  3 
p.m.,  Sept.  29,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  the  post 
office  at  Smyrna.     Noted  Apr.   22. 

Bnrrnck.s — Norfolk,  Va. — Bids  will  be  received  until  11  a.m., 
Sept.  25,  at  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  the  construction  of  a  three-story  briclc 
marine  barracks  building  at  Norfolk.  William  M.  Smith  is 
Act   Ch.   of   Bureau. 

+*Dred(ring — Norfolk,  Va. — The  contract  for  dredging  in- 
land waterway  from  Norfolk  to  Beaufort,  N.  C.  has  been 
awarded  to  P.  SANFORD  ROSS,  Jersey  City,  N.  J.,  at  $119,000 
Noted  July  and  Aug.   12. 

-^Drcdeingr  and  Roclc  Excavation — Norfolk,  Va. — Bids  will 
be  received  until  noon.  Sept.  23,  at  the  U.  S.  Engineer  Office, 
Custom  House,  Norfolk,  for  dredging  and  rock  excavation  in 
the   James   River. 

+Post  Office — Quitman,  Ga. — The  contract  for  constructing 
complete  the  U.  S.  post  office  has  been  awarded  to  the  WEST- 
CHESTER ENGINEERING  CO.,  White  Plains,  N.  Y.,  at  $38,891. 
Noted  June  24. 

Attendants'  Quarters — Tampa,  Fla. — Bids  will  be  received 
until  3  p.m.,  Sept.  20,  by  James  A.  Wetmore,  Act.  Super'-. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  constructing 
attendants'  quarters,  disinfecting  shed,  oil  house  and  wharf  at 
the    quarantine    station   at   Tampa   Bay. 

♦  Machinery — Cincinnati,  Ohio — Bids  will  be  received  at  the 
U.  S.  Engineer  Office,  until  2  p.m.,  Sept.  24,  for  furnishing  and 
installing  operating  machinery,  etc.,  at  Dam  No.  29,  Ohio 
River. 

+Po»t  Office — Albion,  Mich. — The  contract  for  the  construc- 
tion of  a  post  office  at  Albion  has  been  awarded  to  the 
CALLAHAN-MANDL  CO.,  Chicago,  111.,  at  $52,609.  Noted 
June  24. 

Post   Office — Ypsilanti,    Mich. — Bids   were    received    Aug.    20, 

by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C.  for  the  construction  of  a  post  office  at 
Ypsilanti.  (a)  limestone;  (b)  sandstone,  as  follows:  Rogers 
&  Kaiser,  Chicago,  111.,  (a)  $55,768,  (b)  $59,768;  Callahan-Mandl 
Co.,  Chicago,  III.,  (a)  $53,815,  (b)  $56,000;  J.  S.  Wahlman,  Ish- 
peming.  (a)  $49,330,  (b)  $50,685;  Westchester  Engineering  Co., 
White  Plains,  N.  Y.,  (a)  $55,400,  (b)  $58,900;  George  W.  Stiles 
Construction  Co.,  Chicago,  111.,  (a)  $55,839;  Potters'  Lumber 
Co.,  East  Liverpool.  Ohio,  (a)  $56,756;  Frank  L.  Johnson  &  Co., 
Duluth,  Minn.,  (a)  $48,746;  W.  G.  Carter  Co..  Chicago,  111.,  (a) 
$53,340,    (b)   $54,540;   James  Devault.   Canton,  Ohio,    (a)    $57,000, 

(b)  $60,100;  Barnes  Bros.,  Logansport,  Ind.,  (a)  $54,629:  Dieter 
&  Wenzel  Construction  Co..  Wichita,  Kan.,  (a)  $54,9S2;  Charles 
W.  Gindele  Co.,  Chicago,  111.,  (a)  $52,500;  A.  W.  Lane,  Chicago. 
111.,  (a)  $56,505;  W.  H.  Pissell  &  Co.,  New  York,  (a)  $53,990, 
(b)  $58,800:  Christ  Kanzler  &  Son,  Evansville,  Ind..  (a)  $58,496; 
R.  S  Moore,  Lafayette.  Ind.,  (a)  $55,590,  (b)  $60,090;  Balkin 
Construction  Co.,  Chicago,  111.,  (a)  $53,013,  (b)  $57,743:  Colonial 
Construction  &  Supply  Co.,  Charlottesville,  Va.,  (a)  $52,497, 
(b)    $57,409.      Noted   July   15. 

+Breakwater — Chicago.  111. — The  contract  for  the  construc- 
tion of  n  rubble  mound  breakwater  in  the  Chicago  Harbor  has 
been  awarded  to  the  GRE.AT  LAKES  DREDGE  &  DOCK  CO., 
Chicago,  111.,  at  $480,000.     Noted  July  8. 

-^Structures — Malta,  Mont. — Bids  will  be  received  until  2 
p.m.,  Sept.  20.  at  the  office  of  the  IT.  S.  Reclamation  Service, 
for  structures.  Nelson  Reservoir  .South  Canal.  Milk  River 
Project. 
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*Ili.v.-«men«— Kansas  City.  Mo.— Bids  will  be  received  un- 
til ?o..n  Sept  'o.  ut  the  U.  S.  Engineer  Oftice.  tor  const.-uctinB 
about    i;!0«H)lin.h.   of   standard   revetment   on   Missouri    River. 

'''^°iU':.°J5k'it^V:oTg^^!iVv^.^Te'x?-On  account  of  the  refusal 
nf  tte  contiact^v  V  .E.  Tavlor.  Ennis,  at  $36,250,  the  contract 
h-»s  been  reawarded  io  CJEORGE  A.  SHAUL.  Seneca,  Kan.,  at 
S3S,7aO.     Noted  Apr.  29  and  June   10. 

Pnst  Offlce— Blackwell,  Okla.— Bids  were  received  Aug.  19 
bv    j\me "  A     Wetmore,    Act.    Superv.    Arch      Treasury    Dept 

|^S°"(a?li^res^oL!"(brs"a,\^,"s?^>n°e':    ll   ^ol'irs^^Sforll 

g?vS>°?l/^^'^^  5i^^"^.SSonf^o,^^r'^^:;  \l\ 

lUilv  Newpor  contracting  &  Engineering  Co.,  Newport 
Ne\vs  Va  (a)  $40.61.'-.:  W.  H.  Fissell  &  Co  New  \  ork,  N.  Y., 
fAT$40  976  (b)  $41,776;  Dieter  &  Wenzel  Construction  Co.. 
•}ii-„i,i;o  T^An  in?  $39  505-  George  A.  Shaul,  .Seneca.  Kan.,  (a) 
$3S%0.V'W  D.  'Loveli:  Minnlap?Iis.  Minn  ,  (a)  $41  SOO;  Tom 
Loveli's  Sons.  Weatherford,  Tex.,  (a)  $41,174.  Noted  Aug.  12. 
B-irrncks— Mare  Island,  Calif.— Bids  will  be  received  until 
11  ^m  Sept  25  at  the  Bureau  of  Yards  and  Docks,  Navy 
Dent  W-vfhington,  D.  C,  for  the  construction  of  a  three-story, 
"In  forced -concrete  mari'ne  barracks  building  at  Mare  Island. 
William  M.  Smith  is  Act.  Ch.  of  Bureau. 

j.„„ildinirs San    Diego.    Calif— The   contract    for    the    con- 

t  .t^V^Vnnf  seven  buildings  at  the  Naval  Radio  Station,  has 
feen  awarded'  ?S  XjIcOBS  CONSTRUCTION  CO.,  Los 
Angeles    at  $39,950.      Noted  Apr.   S  and  June   24. 

•^^■rVuJ^^lr''l!rTi;fBu^ea^u"o''f'-°Ya?cts''am?'f?oc^l.^Na'"v; 
f?^;T.:'  X^^fhin^-to*?^  ^'^^c.ff^'an''extension  to  the  receiving 
Shi?,    wharf    at    the    Na^.,      Training    ^\f^on    ^.n    V.^nc^soo, 

!.rmh';?tr'=^'^?10^'"ie\^s'^e  it        2.^^o":'"HTai;-^T?^belL°;='^ 

Uon  CO     9  Main  St     $9730      All  bidders  of  San  Francisco  unless 

otherwise    specified.      Noted    Aug.    12. 

Hinrcllnneous  Supplies — Panama — Bids  will  be  received 
until  10  30  am  Sept  2,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
PanLmaCanaU' Washington,  !>.' C.  for  furnishing  miscellane- 
ous  supplies. 

♦DredirinB  —  Pearl  Harbor.  Hawaii  —  The  contract  foi 
A^^jf^lJ^Tt  the  Pearl  Harbor  Naval  Station  has  been  award- 
ed to  f  he  LORD-TOUNi  ° ENGINEERING  CO.,  Honolulu, 
Hawaii,    at    $0.43%    per    cu.yd.      Noted    June    24. 

oincers'    Uuarters— Pearl    Harbor.    Hawaii— Bids    were    re- 

I  InlvorsIA?  Honolulu.  Hawaii,   $19,S90.     Noted  July  8. 
MISCEL.L.\NEOi;S 


Shore    Protection— Boston,     Mass  —Bids    will 
until   Aug.    31    by   the   Metropolitan    Park   Com 


be 


constructTon   ofa  concrete   shore   protection   in   Revere.      John 
R.   Rablin,   14   Beacon   St.,   is  Ch.   Engr. 

Abutments.  Etc.— Salem,  Mass.— Bids  will  be  received  until 
Aug  30  bv  the  Rebuilding  Commission  for  building  abutments 
anfpile  piers  for  the  Congress  St.  extension.  Edmund  W. 
Longley   is  Chn.  of  Comn. 

■liGunrd  RailiuB- Hartford.  Conn.— The  contract  for  the 
ronlti-uction  of  about  34,009  lin.ft.  of  wood  guard  railing  m  the 
?Swnsot-  Columbia  Cornwall,  Danbury,  Old  Lyme,  Ridgefleld, 
RoVkrHiI?s"omeV"s\  Waterbury,  Wethersf^^^^^^ 
Woodbury  has  been  awarded  to  WEBSTER  &  Wii>iSb it.it, 
East  Hartford,  Conn.,  at  $6036.     Noted  Apr.  15. 

•+3arBe  Canal  Worlv— Albany.  X.  Y.— (Official)— The  fol- 
lowing a  rf  the  bids  received  under  Terminal  Contract  No.  46 
toT^  a  dockwall  and  approach  on  the  south  side  of  the  Seneca 
River,  west  of  the  Weedsport  Bridge:  Ea^over  Construction 
Co.,   Utica.    $17,736;    Scott   Bros.,    Rome     N.Y      $13  6o8     Oswego 

Construction    Co..    Fulton.    N.    1..    I^''-'^-'.     Frank     M.&Kene, 

Rochester,    $15,556;    Robert    Provo.    Syracuse     $14,8Si,    Chesiey, 

Earl    &    Humback,    Buffalo     $14. 69.^;    Shaw    .«; 

town,    N.    Y.,    $15,139;    M.    PitzgeriM      Hn,,si 

The   contract   for  construi'.ting   a    hinii'.i    .iiui 

south  side  of  the  Mohawk   Ri-' 

tract    No.    37,    has    been    awar 

Rochester,    N.    Y.,    at    $32...-' 

90  West  St.,  New  York.    >:  '  J 

tracting  Corporation.  Sarnt..- 

&  Remick,   Buffalo,   3$2,94 

N.  Y.,  $36.42"      "  — -   " 

Penn.,   $36,2 


•  Subway  Station — New 

(Official) — The  following  : 
Service  Commission  for  tl 
the  Seventh  Ave.,  Lexini;t 
sit  Railroads:  Snare  &  Ti 
505;    Conners    Bros.,    $97  '  ' 


Lachon,    James- 

I      H..,.slck    Falls,    $16,641. 

li.,i      Hill    dockwall    on    the 

I  •  111!  iiiliaries,   under   Con- 

Hi  iI^I.ER    &    SHEPARD, 

l.ids    were:    A.    M.    Hazell, 

iinplain    Engineering  Con- 

i^-s    N.  Y.,   $38,116;  Lupter 

m,     i^.isiuvtr   (jonstruction   Co.,   Utica, 

American  Pipe  &  Construction  Co.,  Philadelphia, 

Noted  July 


York,  N.  Y— (Borough  of  Broiix)  — 
,  ,•  f'l.  l.i.ls  received  by  the  Public 
.  .-t  ,ii..i;  tinish  work  for  parts  of 
n  \i.  111.1  White  Plains  Rd.  Tran- 
,  VI  -.,,,v  sr,4-  Post  McCord,  $1,414,- 
ros  t^i'  i^'''  Marble  Arch  Construction  Co., 
S966.373V  W.  H.  Ega'n.  "$971,387;  Station  Construction  Co  $944^ 
268-  Altoria  Realty  &  Construction  Co.,  3  East  44tn  bt.,  iNew 
York,   $860,636.      Noted  July   29. 

♦DreilKinK— New  York.  N.  Y.—  (Borough  of  Brooklyn)  — 
(Offl<i")-^The  contract  for  dredging  in  Newtown  Canal  and 
in  the  canal  and  basin  included  within  the  boundaries  of 
Johnson  Ave.  .Montio.se  Ave..  Morgan  Ave.,  \aiick  Ave.,  and 
a?so  In  the  Stagg  St.  Basin,  and  in  Newton  Creek  near  the 
intersection  of  sfott  and  Metropolit.,n  Ave.  has  been  awardecl 
to  JOHN  &  JOSEPH  McSPIRlT.  US  Wayne  St.,  Jersey  City,  N. 
J.,    at    $7200.      Noted    July    29    and    Aug.    29. 

BallaHt— New  York.  N..  Y.-(Borough  of  Mjyi'i?ttan)-((5f- 
flcial)— Bids  will  be  rece  ved  by  the  P"''J'c  ^e"'/''.  Commis- 
sion. 154  Nassau  St..  until  12:lD.p.rn  ^^''t-  l";  'f^^'^V  '^ll'"i5 
the  supply  of  ballast  for  use  in  the  construction  of  Rapid 
Transit   Railroads. 


Tracit  Supplies — New  York,  N.  Y. —  (Borough  of  Manhattan) 
(Official) — The  following  are  the  bids  received  by  the  Pub- 
lic Service  Commission  for  a  supply  of  track  materials:  Tie 
Dlates  Type  "A"— Herbert  W.  Lockwood.  260  West  St.,  New 
York:' $123,975:  Jones  &  Laughlin,  $125,628;  L.  D  Rockwell 
ST?') 'MO-  Elvria  Iron  &  Steel  Co.,  $148,770;  Pennsylvania  Steel 
Co  $157  035-  Lackawanna  Steel  Co.,  $165,300;  tie  plates.  Type 
>;•«"— LD  Rockwell,  $13,267;  Herbert  W.  Lockwood,  $13,496. 
The  following  bids  are  for  the  supply  of  special  work  Order 
No  4  for  use  in  the  construction  of  Rapid  Transit  Railroads; 
Wi'lliam  Horton.  Jr.,  Co.,  Inc.,  $41,907;  Pennsylvania  Steel  Co., 
$46  684-  Ramapo  Iron  Works,  $47,130;  for  the  supply  of  spe- 
cial work  Order  No.  3,  for  use  in  the  construction  of  Rapid 
Transit  Railroads-  Rainapo  Iron  Works.  30  Church  St.,  New 
York  $54  960;  Pennsylvania  Steel  Co.,  $61,665;  William  Hor- 
ton jr  Co.  Inc.,  $58,920:  cast  iron:  American  Brake  Shoe  & 
Foundry  Co.,  30  (ihurch  St..  New  York,  $10,528;  Foran  Foundry 
&  Manufacturing  Co.,  $13,130;  Central  Foundry  (To.,  $15,830: 
Eastern  Malleable  Iron   Co..   $21,331.      Noted  July   29. 

Traclv  Materials — New»  York.  N.  Y. —  (Borougli  of  Manhat- 
tan)—(Offl'cial)—The  following  are  the  bids  received  by  the 
Public  Service  Commission  for  furnishing  untreated  ties  and 
timber-  J  H  Burton  &  Co.,  $1,273,856;  Long  Leaf  Pine  Co., 
lk^$V276,s"s:  Alfred  R.  Sax  Lumber  Co.,  $1  332,961  ;Frawley- 
Kaufmkn  Contracting  Co..  $1,612,149;  Rapid  Transit  Subway 
Construction  Co.  $1,656,643;  Church  E.  Gates  &  Co.,  two  bids 
SlS5-'?i4  $1856  74>-.  Ilus.li  Lumber  Co.,  $2,863,740;  treated 
ties  and  t'inlljer-  Lon^  1..  u  line  Co..  Inc.,  ^100,362;  Eppinger  & 
RusseU  $101,484;  1:.  luili.  ■ -,  .-osoting  Co.,  $102,589;  Alfred  R. 
Sax    Lumber   Co..    $lli;,::7^.      Noted   July    29. 

Pence New  York,  N.  Y. — (Borough  of  Manhattan)  —  (Offi- 
cial)— The  following  are  the  bids  received  for  erecting  a  w.-i. 
fence  and  setting  artificial  granite  gate  posts  around  Morning- 
side  Park:  William  Werner.  $17,450:  W  H.  Egan  $17  ,00; 
Amana  &  DeBalso,  $15,470;  L.  C.  Maxwell  Co.,  $li,ibO;  G  B. 
W?fls  Co,  $17,760:  Kelly  &  Kelly,  $15,900;  S.  Roseri.  $20,200; 
L  Weschler,  $18,290;  T.  J.  Buckley,  303  Fifth  Ave  New  York, 
$i4,S90;  willade  Konop,  $13,904  (informal);  D.  Donegan. 
$19]7fi0.     Noted  Aug.  12. 

Barce  Canal  Work— St.  Johnsville.  N.  Y.— The  date  for 
receiving  bids  for  construction  work  at  St.  Johnsville  has 
been   extended   to  Sept.   14.     Noted  Aug.   19. 

Jetties— Atlantic  City,  N.  J.— According  to  press  reports  the 
City  Commissioners  have  decided  to  construct  two  jetties  in 
the  Chelsea  section. 

Fire  Station— Secaucus,  N.  J.— Bids  will  be  received  until 
8pm  Aug  31.  bv  the  Borough  Council  for  constructing  a 
fire  st.ation.     Adrian  Post  is  Borough  Clk. 

Flood  Protection— Erie,  Penn.— The  City  Council  plans  to 
issue  bonds  for  the  reconstruction  of  Mill  Creek  m  the  flood 
area.     B.  E.   Briggs  is  City   Engr. 

Improvements  to  Piers  and  Bulkhead— (Offlcial)--Phlladel- 
phia,  Penn.— Bids  will  be  received  by  John  Meigs,  Dir.  Dept. 
of  Wharves,  Docks  and  Perries,  until  Aug.  30,  for  the  follow - 
ing:  Schedule  "A,"  composition  roofing  at  Race  St.  l"/r  tJeia- 
wlre  River;  Schedule  "B,"  resurfacing  with  concrete-gun 
Delaware  River,  bulkhead  wall  between  Callowhill  and  South 
St  -  Schedule  "C,"  resurfacing  concrete  upper  decks  ot  cnest- 
nut   and   Race   St.    piers   on   Delaware   River. 

■*Sub«-ay— Philadelphia.  Penn.— (Official)— The  follow-ing 
are  the  bids  received  for  constructing  subway  and  station 
under  Filbert  St.,  Citv  Hall  and  South  Penn  Sq.;  Foundation 
cS  $1763,870;  Snare"  &  Triest  Co..  $2,787,240;  Frederick  L 
Cranfoi-d.  Inc..  and  Smith.  Hauser  &  Maclsaac  Inc  $2  404  770.  - 
New  York  ,&  New  Jersey  Construction  Co..  |2.4S6. 980  Key- 
stone State  Construction  Co.,  Pennsylvania  Bldg.,  Philadel- 
phia $l,f37.320;  Arthur  McMuUen  Co..  $2,286,060.  Noted  Mar. 
IS,  j'ulv    S  and   15. 

Subw-ar- Philadelphia,  Penn.— (Official)  —  The  following 
are  the  bids  received  for  constructing  foundations  in  front 
St  Kensington  and  Frankford  Ave.  from  Callo-whill  St.  to 
TTn'itv  St  -  Edward  Fav  &  Son,  $188(278;  Robert  Lombardi 
$U,5!l5o'':' key  s?^nY  State  Construction  Co  $185,970-  Peoples  & 
Ruch  $235,240:  American  Paving  &  Construction  Co.,  $315.64  . 
Oscar  Daniels  Co.,  $225^15;  Millard  &  Lupton  Co  .  S2,3  15u; 
Tnmes  D  Darnev.  204  East  Montgomery  Ave.,  Philadelphi.i. 
nlfl'SS  New  York  &  New  Jersey  Construction  Co.,  $290,4511: 
A    L    Guidone  &  Son,  Inc..    $202,334.     Noted  July  15. 

■  Pier— Philadelphia,  Penn.— (Official)— The  follownng  are 
the  b!ds  received  by  John  Meigs,  Dir..  of  Dept.  of  Wharves 
Docks  and  Ferries,  for  the  construction  of  substructure  ot 
Pier  No  78  and  its  adjacent  bulkhead  shed  in  the  Delawan- 
River  b'etwen  McKean  St.  and  Snyder  Ave.:  Snare  &  Triest 
C^  -'^3  Broadw-av  New  York,  N.  Y.,  $516,700;  Daniel  S.  Bader. 
Philadelphfa  Penn..  $539,000;  Arthur  McMttUen  Co  149  Broad- 
wav  New  York,  $554,662:  American  Paving  &-  Construction 
ro  Philadelnhia  Penn.,  $569,000;  Underpinning  &  Foundation 
So'  Phlfadelphfa,  PenA,,*  $584,000:  Armstrong  &  Latta  Co.. 
Philadelphia,  Penn..   $610,000.     Noted  June   24  and  July  12. 

+DredKine.  Etc.- Philadelphia,  Penn.— (Official)— The  fol- 
lowing are  the  bids  received  for  (a)  dredging  the  Delaware 
River  Channel  opposite  Port  Richmond  coal  piers  and  ( 1 0 
?onl[ru?ting"a  te^?porary  bulkhead.  Schuylkill  R'ver:  E^  H. 
VARE,  Lincoln  Bldg.,  Philadelphia  (b)  $65,966  (awarded  con 
tract)-  Pugh  &  Hul.l>:ird.  (lO  $67,015;  Peoples  Bros^,  (b)  $83,58.i. 
T  F  Rrennen  (li)  ssT  U'  Bowers  Southern  Dredging  Co., 
Gil  vest  on  Tex  (;,1  Mil:;,7M:  American  Dredging  Co.,  Phi  a- 
delphia  "a)  $108,4X6:  .M:,,yUmd  Dredging  Co.,  Baltimore,  Md.. 
(a)    $111,510.      Noted   Aug.    5. 


r.er- Baltimore.  Md.— The  Baltlinore  &  Ohio  R.R.  will  erect 
a  coal  pier  at  Curtis  Bay  to  cost  about  $1,000,000. 

XReinininir  Wall.  Bridscs.  Etc. — Richmond,  Va. — The  Ad- 
mini"r,*UvrBoard  hafawirded  the  contract  for  the  construc- 
tion of  a  concrete  retaining  wall,  two  bridges,  a  covered 
flume    etc..  to  SAvIlLe  &  c£a1BORNE,  at   $55,000. 

.^nock  and  Warehouse— Sanford,  Fla.— The  contract  for 
con*  rSctinS  a  dock  and  warehouse  for  the  Clyde  Steamship 
&o  has  been  aw-arded  to  S.  D.  SHINHOLSE.  Jacksonville,  at 
about   $15,000. 

Wharf-Tuscaloosa.  Ala.— Press  reports  state  that  George 
Jacob  Davis,  Jr.,  has  been  engaged  by  the  (3ity  Commission 
to  prepare   plans  for  constructing  a  municipal  wharf. 
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Sen  Wall — Bav  St.  Louis.  Miss. — Bids  will  be  received  liy 
the  Board  of  Seawall  Commissioners  of  District  No.  1  for 
furnishing  plans  and  specifications  for  a  seawall  about  SOUO 
ft.  lonK  on  the  beach  at  Wavcland. 

Fire  Mont  Hull — Cleveland,  Ohio — Bids  will  be  received  by 
the  Commissioner  of  Purchases  and  Supplies,  Room  511,  City 
Hall,  until  noon.  Sept.  1,  for  furnishinK  a  new  steel  hull  for 
llie  tlreboat  "Clevelander"  and  for  Installing  equipment.  Speci- 
fications  may   be   obtained    of   A.   A.    Benesh,    Dir.    of    Pub.    Ser. 

Fire  Stntiou — Cleveland.  Ohio — The  City  Council  will  con- 
struct a  Are  station  at  East  116th  and  Kinsman  fid.,  to  cast 
about  $17,000.     A.  A.  Benesch,  207  City  Hall,  is  Dir.  of  Pub.  Ser. 

Comfort  Stations — Columbus,  Ohio — Bids  will  be  received 
until  Sept.  7  bv  GeorKe  A.  Borden.  Dir.  of  Pub.  Ser..  for  the 
construction  of  two  comfort  stations  on  the  state  prounds  on 
Hiprh    St       The    estimated    cost    is    $3S,000. 

Park  Iniprovenieuts — Zancsville.  Ohio — The  citizens  have 
voted  bonds  for  $26,500  for  park  improvements.  John  S.  Den- 
nis is  City  Ensr.      Noted  Apr.   22. 

Levee  Improvements — Mound  City,  111. — Bids  will  be  re- 
ceived bv  Charles  Christmann.  Secy.,  Rivers  and  Lakes  Comn., 
905  State  Bldg.,  until  Sept.  1,  for  levee  repairs  in  Mound  City. 
W.  H.  Moyers  is   Engr. 

Urnlnnee — Des  Moines,  Iowa — Jacob  H.  Harmon,  Peoria, 
111.,  is  making  a  survev  for  draining  23,000  acres  of  land  in 
Polk,  Jasper  and  Storv  Counties.  The  estimated  cost  is 
$400,000. 

I.evec  Improvement — Glenwood,  lovi-a — Bids  will  be  received 
by  R.  E.  Humphrey,  County  Audr.,  until  Sept.  7,  for  cleaning 
channel  and  repairing  levees  on  Pony  Creek  Ditch.  Seth 
Dean   is  Engr. 

+Park  Improvement — Austin.  Minn. — Press  reports  state 
that  the  contract  for  the  removal  of  about  73,000  cu.yd.  of 
earth  has  been  awarded  to  the  GREAT  NORTHERN  BRIDGE 
CO.,    Minneapolis,    at    19,95c.    per    cu.yd. 

+  Diteh — International  Falls.  Minn. — The  contract  for  con- 
structing Judicial  Ditch  No.  15  in  Koochiching  County,  has 
been  awarded  bv  the  County  Commissioners  to  the  Northern 
Minnesota   Drainage  Co.,  Little  Fork,  at  $57,330. 

Diteh — Morris,  Minn. — Bids  will  be  received  by  C.  R.  Woll- 
tham.  County  Audr.,  until  Sept  2  for  constructing  County  Ditch 
No.  15.     The  estimated  cost  is  $35,SS9. 

Police  nnd  Fire  Station — West  Duluth,  Minn. — Plans  are 
being  prepared  by  F.  G.  German.  Arch.,  Duluth.  for  the  con- 
struction of  a  police  and  fire  station. 

Dikes — Kansas  Citv.  Kan. — Bids  will  be  received  until  10 
a.m.,  Sept.  3,  bv  the  Board  of  Directors,  Kaw  Valley  Drainage 
District.  719  Osage  Ave.,  Kansas  City,  for  the  construction 
of  about  3500  lin.ft.  of  reinforced-concrete  dikes.  T.  E.  Myers 
is  Pres. 

Motor  Fire  Apparatus — Omaha,  Neb, — The  City  Council 
plans  to  motorize  the  fire  department;  also  install  a  fire 
alarm    system. 

l.evees — Austin,  Tex. — An  election  will  be  held  soon  to  vote 
on  a  $120,000  bond  issue  for  reclaiming  about  120,000  acres 
in  County  Levee  District  No.  2.  Arthur  A.  Stiles  is  State 
Reclamation  Engr. 

Drainage-^Waxahachie,  Tex. — The  Commissioners  of  Ellis 
County  Drainage  District  No.  2  contemplate  draining  about 
20,000"acres  of  land. 

Sanitarium,  Bath  House,  Etc. — Manitou  Springs,  Colo. — The 
Manitou  Mineral  Water  Co.  is  having  plans  prepared  for  a 
marble  bath  house,  sanitarium  and  an  open  air  swimming 
pool.     The   estimated   cost   is   $500,000. 

+  DralnaKe — Monte  Vista,  Colo. — The  Rio  Grande  Drainage 
District  Commissioners  have  awarded  the  contract  for  drain- 
age work  to  ROBERT  M.  QUIGLEY,  Denver,  Colo.  The  esti- 
mated  cost  is   $30,000.      E.    O.   Cramer   is   Secy.      Noted   July   29. 

■fSteamship — Seattle,  Wash. — The  New  York  &  Cuban  Mail 
Steamship  Co.  has  awarded  a  contract  to  the  SEATTLE  CON- 
STRUCTION &  DRYDOCK  CO.  for  the  construction  of  a  6000- 
ton    steel    steamship. 

+Sprinkler  System — Tacoma,  Wash. — The  contract  has  been 
awarded  to  the  PACIFIC  FIRE  EXTINGUISHER  CO.,  Colinan 
Bldg.,  Seattle,  for  the  installation  of  7000  Grinnell  sprinkler 
heads  and  a  fire  protection  system  in  the  warehouses  and  ele- 
vators of  the  Tacoma  Grain  Co.  and  Sperry  Flour  Mills,  both 
at  Tacoma.  same  being  combination  system  for  two  establish- 
ments.     Estimated   cost,    $35,000. 

+Pier — Flavel,  Ore. — The  contract  for  the  construction  of 
an  additional  pier  to  the  Hill  Terminal  has  been  awarded  to 
the   J.   A.   McEACHERN   CO.,    Seattle,   Wash.,   at   about    $15,000. 

Esplanade — San  Francisco.  Calif. — According  to  press  re- 
ports, the  City  Engineer  has  completed  plans  for  the  construc- 
tion of  an  esplanade  near  the  Cliff  House  to  cost  about  $50,000. 

+Pier — San  Francisco,  Calif. — The  State  Board  of  Harbor 
Commissioners  has  awarded  a  contract  for  the  construction 
of  Pier  22.  near  the  foot  of  Bryant  St.,  to  the  TIBBETTS- 
PACIFIC  CO.,  at  $4S,S77. 

•  Cemetery  Plan.s — Cochrane.  Ont. —  (Official) — Bids  will  be 
received  until  Sept.  15  by  the  Clerk,  for  furnishing  plans  and 
prices  for  work  in  laving  out  burial  plots  of  a  cemeterv  466§ 
ft.   by    466,^    ft. 

BUILDINGS 

I  Buildinff  Construction  irlll  be  found  under  the  fnUoicino  hcaSf 
."  'Ft(it.ral Government  M'ork"  and  '\MUceUaneous  " 

+Mar.ehester,  X.  H. — The  contract  for  the  construction  of  a 
synagogue  for  the  Congregation  Anshav  Sfard  has  been 
awarded    to    ALPHONSE   GRENIER,    to    cost   about    $40,000. 

Nashua,  N.  H. — George  Markarian  plans  the  construction 
of  a  four-storv,  brick  business  block  on  West  Pearl  St.  The 
estimated    cost   is   $50,000. 

^.-Vmherst,  Mass. — The  Building  Committee  has  awarded 
the  contract  for  the  construction  of  a  $120,000  high  school  to 
the  CASPER  R.A.NGER  CONSTRUCTION  CO.,  Holvoke.  Mass. 
C.  P.  Hoyt  is  Arch.     Noted  Apr.  1. 


+  I>edhani,  MasH, —  (Official) — Samuel  H.  Capen,  Chn.  of 
lildg.  Com.,  has  awarded  the  contract  for  the  construction  of 
a  high  school  to  L.  B.  TAYLOR,  Athol,  Mass.,  at  $103,775. 
Noted  July  26  and  Aug.    12. 

FItehburK,  Mass. —  (Official) — The  contract  will  soon  be 
awarded  by  W.  S.  Bullock,  for  the  construction  of  a  theater 
on   Main   near  Oliver  St.     George  A.   Whitney   is  Arch. 

+  IVorth  (irnfton.  Moss.— The  State  Board  of  Insanity  has 
awarded  the  contract  for  the  construction  of  a  two-story, 
70xll4-ft.  dining-room  and  service  building  at  the  Grafton 
Colony    to   J.    P.    Kl'IATING,    Westboro,    Mass. 

SouthhrldKe,  Mass. — All  bids  were  again  rejected  by  the 
School  Commission  for  the  construction  of  a  high  school.  The 
plans  will  be  revised.  F.  E.  Corbin  Is  Secy,  of  the  School 
Com. 

+  Nen'|>ort.  11.  I — The  DARLING-SLADE  CONSTRUCTION 
CO.  has  been  awarded  the  contract  for  the  construction  of  the 
John  Clark  school  on  Mary  St..  to  cost  $68,500.  Thomas 
Weaver  is  Arch.     Noted  June  3. 

Providence,  R.  I. — Bids  have  been  received  for  the  construc- 
tion of  an  l.S-room  school  at  Beaufort  St.  and  Mt.  Pleasant  Ave 
as  follows:  Famiglietti  Bros.  Co.,  $148,600;  J.  W.  Bishop  Co., 
$145.S2'.i;  Norcross  Bros.  Co.,  $153,800;  Hope  Building  Co., 
$144,435;  Willmarth-Mackillop,  Inc.,  $149,980;  William  Ham- 
lyn  &  Son,  $147,900;  Charles  B.  Maguire  Co.,  $133,279;  Cruise  & 
Smiley  Construction  Co.,  $147,000;  Gilbane  Building  Co.,  $149,- 
S9S;  William  William.s,  $144,000.  Murphv,  Hindle  &  Wright. 
146    Westminster    St.,    is    Arch.      Noted    Apr.    29. 

Providence.  R.  I. — Bids  will  be  received  about  Sept.  1  for 
the  construction  of  a  16-room  school  at  Cole  and  Luzon  Ave. 
Stone.  Carpenter  &  Sheldon,  802  Industrial  Trust  Bldg.,  is 
Arch. 

+.\lbany,  N.  Y — (Official) — The  contract  for  the  construc- 
tion of  additions  and  alterations  to  the  .State  House  on  Eagle 
St.  has  been  awarded  to  the  FEENEY  &  SHEEHAN  BUILD- 
ING CO..  164  Montgomery  St.,  Albany,  at  $162,000.  Noted 
Aug.    12. 

.\lbany,  X.  Y. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  three-story  brick  parochial  school  and  convent  at 
Madison  Ave.  and  Ontario  St.  for  St.  Vincent  de  Paul  Congre- 
gation. Madison  Ave.  and  Partridge  St.  The  estimated  cost 
is  $175,000.     Noted  July   20. 

+Binghamtan.  .\.  Y. — The  PARSONS  CONiSTRUCTION  CO., 
at  $147,775,  has  been  awarded  the  contract  for  the  construction 
of  a  school  on  Helen  and  New  St.  Sanford  O.  Liicev,  415 
Phelps  Bldg.,   is  Arch.     Noted   June   17. 

+Bufralo,  N.  Y. — Contracts  for  the  construction  of  a  three- 
story.  135xl47-ft.  infants'  home  and  mortuary  building,  at 
South  Turk  -\ve.  and  Ridge  Rd.  for  Our  Lady  of  Victory 
Church  ha.-i  been  awarded  to  the  PROGRESSIVE  STEEL  CO.. 
Build..is'  Kxohange.  Buffalo,  for  the  structural  steel  and  E.  S. 
JORD<1X.  Lackawanna,  for  the  masonry.  The  entire  cost  is 
estimated  at  $155,000. 

New  York,  N.  Y — (Borough  of  Manhattan) — Work  will 
soon  be  started  on  the  construction  of  a  16-story  jail,  court 
and  detention  home  for  women  at  133  West  30th  St.  Griffin 
&  Wynkoop,  Arch.  30  Church  St.,  has  prepared  the  plans. 
The   cost  is  estimated   at  $365,000.     Noted  Mar.   25. 

Ne«-  Y'ork,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Emery  Roth.  Arch..  405  Lexington  Ave.,  for 
the  construction  of  a  12-story,  107xl40-ft.  apartment  house  at 
1002-6  Park  Ave.  for  the  Fenlo  Realty  Co.  The  estimated  cost 
is    $450,000. 

Rochester,  N.  Y. —  (Official) — Bids  will  be  received  about 
Jan.  1  for  the  construction  of  a  one-  and  two-story,  200x250-ft. 
brick  and  reinforced-concrete  armory  on  Culver  Rd.  Noted 
July  29. 

Jersey  City,  N.  J. — Plans  are  being  prepared  by  C.  V.  Fair- 
weather,  Arch.,  for  the  construction  of  a  12-story  apartment 
building  on  the  Boulevard  near  Bergen  St.   for  John  Swenson. 

Trenton,  N.  J. — A  site  has  been  acquired  on  Taylor  St.  upon 
which  to  construct  a  chemical  laboratory  building  to  be  used 
by  the  State  Geological  Survey  and  by  the  State  Road  Depart- 
ment.     George  S.   Drew.   State  Arch.,   is  preparing  plans. 

+AIlentown,  Penn. — The  contract  has  been  awarded  to 
OCHS  &  SONS,  at  $79,125.  for  the  construction  of  the  Four- 
teenth Ward   Bldg. 

+Harri»burB,  Penn. — The  contract  for  the  construction  of 
a  new  building  at  the  State  Arsenal  has  been  awarded  to  the 
BEARD  CONSTRUCTION  CO..  Reading,  at  $38,480.  Noted 
Aug.  5. 

Leighton,  Penn. — Contracts  will  be  awarded  about  Oct.  15 
for  the  construction  of  a  two-story,  122x132  ft.  brick  and 
stone  school.  The  estimated  cost  is  $75,000.  Edward  Z. 
Scholl.    31    North   Sixth    St.,    Reading,   is   Arch.      Noted   May    27. 

+Oil  City,  Penn. — The  contract  for  the  construction  of  the 
Junior  High  School  has  been  awarded  to  H.  E.  SHERWOOD, 
Oil  City,  at  $96,500. 

Philadelphia,  Penn. — Bids  will  be  received  until  Sept.  6 
by  the  State  of  Pennsylvania  Armory  Board.  Harrisburg.  for 
the  construction  of  a  two-story  210x350-ft.  armory  on  32d  St. 
and  Lancaster  Ave.  Philip  H.  Johnson,  Land  Title  Bldg.,  is 
Arch.      Noted  Jlay  20. 

Philadelphia,  Penn. — The  lo'west  bid  received  for  the  con- 
struction of  a  two-story,  72xl42-ft.  brick  and  stone  school  in 
Highland  Park  was  submitted  by  Daniel  McNamee,  1621 
North  15th  St..  Philadelphia,  at  $46,900.  Shore  &  Dodge,  608 
Chestnut   St.,    Philadelphia,    is   Arch. 

Philadelphia,  Penn, — Contracts  will  soon  be  awarded  for 
the  construction  of  a  seven-story  56xl00-ft.  hospital  build- 
ing with  two  44xl08-ft.  wings  at  Cedar  Ave.,  between  53d 
and  54th  St..  for  the  Sisters  of  Mercy.  Noted  Apr.  1  and 
July    15. 

Philadelphia,  Penn. — Bids  will  soon  be  received  for  the 
construction  of  a  ten-story  addition  to  the  Central  Y.  M.  C.  A. 
building  on  Cherry  St. 

Philadelphia,  Penn. — Work  will  be  started  about  Sept.  16 
on  the  construction  of  the  Central  Free  Library  at  19th  and 
Vine  St.  The  estimated  cost  is  $3,500,000.  Henry  R.  Edmunds 
is  Pres.  of  Free  Libraries. 
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+i>hlln<lel|ihlii,  Penn. — The  Board  ot  Inspectors  of  the  Phil- 
adelphia County  Prisons  has  awarded  the  contract  for  the  con- 
struction ot  a  two-storv  36x43-ft.  hospital  building,  one-story 
27x2S4-ft.  ward  buildinR.  and  for  alterations  to  the  present 
building  to  H.   B.   B.\TO.V.  Philadelphia,  at   $8S,S70. 

+i>hlln<leliihlii,  I'cnn The   Pennsylvania  R.R.  has  awarded 

the  contract  for  the  construction  of  an  immiRrant  station  at 
Washington  .Ave.  and  the  Delaware  River  to  JOHN  N,  GILL  & 
CO,  Heed  UUXg..  Philadelphia.  The  estimated  cost  is  $70,000. 
Noted  July  2a  and   29. 

Unltimnrr,  Mil. — The  Hebrew  Orphan  -\sylum.  Rayner  Ave. 
and  Poplar  Grove  St.,  will  construct  a  building  to  cost  $150,000. 

.\Hhevllle,  >.  f. — An  election  will  be  held  Nov.  2  by  the 
Citv  Commissioners  to  vote  on  the  question  of  issuing  $250,000 
in  bonds.  The  proceeds  will  be  used  for  the  construction  of 
schools. 

+HnTtl.  S.  C. — The  contract  for  the  construction  of  a  county 
couTthouse  has  been  awarded  to  the  GRAY  CONSTRUCTION 
CO.,    Watertown,    at    $56,872. 

liOUlBVllle,  Ky. — Plans  are  being  prepared  by  Brinton  B. 
Davis.  Arch..  Inter-Southern  Bldg.,  for  the  construction  of  a 
five-storv  reinforced-concrete  ofllce  building  at  Fourth  and 
Market  St.  for  the  Bankers'  Realty  Co.     Noted  Aug.  19. 

Pmliienh,  Ky. —  Plans  are  being  considered  for  the  con- 
struction of  a  ten-storv  steel  addition  to  the  Palmer  House. 
The  estimated  cost   is   $200,000.      John    W.   Keller   is  Mgr. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Sept. 
12.  bv  the  Clerk  of  the  Board  of  Education,  City  Hall,  tor  the 
construction  of  a  manual  training  building  at  the  Oyler  Public 
School,  Storrs  and  Burns  St.  C.  W.  Handman,  511  West  Court 
St.,  is  Business  Mgr. 

rirvelanil.  Ohio — Theodore  Schmitt,  of  Lehman  &  Schmitt, 
.A.rch.  Electric  Bldg.,  has  purchased  a  site  at  Detroit  Ave.  and 
West  llRth  St.  upon  which  to  construct  a  theater,  store  and 
ofnce  building.     The   estimated  cost  is  $75,000. 

Cleveland,  Ohio — The  Thompson-Schactel  Co.  recently  in- 
corporated plans  to  construct  a  theater  and  store  building  at 
.'\ltoona  Ave.  and  West  35th  St.,  Brooklyn.  Estimated  cost. 
$50,000.  C.  G.  Thompson  and  S.  M.  Schactel  of  the  Victor  Film 
Service,  are  ow-ners. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Koehl  & 
Van  Rensselaer,  Arch..  906  Park  Bldg..  for  the  construction  of 
a  theater  on  Hower  Ave.  near  Superior  St.  for  W.  A.  Barnes. 
Estimated   cost.    $40,000. 

Cleveland,  Ohio — Bids  are  being  received  by  the  Cuyahoga 
County  Commissioners  for  the  construction  of  a  three-story 
detention  home  for  boys  at  Franklin  and  West  28th  St.  The 
estimated  cost  is  $65,000.  William  S.  Lougee,  500  Marshall 
Bldg.,  is  .\rch.     Noted  Mar.  25  and  July  1. 

Cleveland.  Ohio — Plans  have  been  prepared  by  O.  K.  Stapf, 
Arch.,  1017  Rose  Bldg.,  for  the  construction  of  a  three-story 
addition  and  alterations  to  the  Chamber  of  Industry  Bldg.. 
at  Franklin  and  West  25th  St.     Estimated  cost.  $40,000. 

Cleveland,  Ohio — The  Directors  of  the  Hollenden  Hotel  Co., 
Superior  and  East  Sixth  St..  contemplate  the  construction  of 
a  13-storv  addition  on  East  Sixth  St.  and  Vincent  Ave.  The 
cost   is  estimated   at   $200,000. 

Cleveland,  Ohio — J.  H.  Donahey  will  construct  a  three-story 
building   at    2002    Euclid    Ave.      The   estimated    cost    is    $50,000. 

♦Cleveland  HeifthtN,  Ohio — ( Warrensville  post  oflRce)  — 
(Official) — The  contract  for  the  construction  of  a  grade  school 
has  been  awarded  to  JAMES  H.  WELLS,  Marshall  Bldg., 
Clevland,    at    $70,167.      Noted    July    22. 

Cleveland  Heiehts,  Ohio — fWarrensville  post  office) — The 
Cleveland  Telephone  Co.,  Telephone  Bldg.,  Cleveland,  plans 
to  construct  an  exchange  building  on  Cedar  Rd.  to  cost  aoout 
$50,000. 

Crawfordaville,  Ind. — Bids  will  be  received  until  1  p.m., 
Aug.  28,  by  E.  W,  Rean.  School  Trustee,  for  extending  the 
wings  of  the  high  school  building. 

Hammond,  Ind. — The  Board  of  School  Trustees  has  rejected 
all  bids  received  Aug.  2  for  the  construction  of  the  Hammond 
Industrial  High  School.  The  plans  are  being  revised  by  J.  T. 
Hutton  &  Sons.  Arch.,  Hammond  Bldg.,  and  new  bids  will 
be  received  until  Sept.  1.    Noted  July  29. 

Deiroit,.MIch. — Plans  have  been  prepared  by  Albert  Kahn, 
Arch..  Detroit,  for  the  construction  of  a  three-story  temple  at 
Lafavette  Blvd.  and  Cass  Ave.  for  the  Detroit  Lodge  No.  34, 
B.  P.  O.  E.     The  estimated  cost  is  $150,000. 

Detroit,  Mich. — Plans  have  been  prepared  by  Smith.  Hinch- 
man  &  Grylls,  Detroit,  for  the  construction  of  an  eight-story 
addition  to  the  building  of  Crowley,  Milner  &  Co..  at  Monrop 
and  Library  Ave.  The  estimated  cost  is  $100,000.  Noted 
July  22. 

Monmouth,    III Plans    prepared    by    Temple    &    Burrows, 

Arch.,  McManus  Bldg.,  Davenport,  Iowa,  for  the  construction 
of  a  two-storv  city  hall,  have  been  accepted.  The  estimated 
cost  is   $50,000.      Noted   Aug.    19. 

Milwaukee,  Win. — Plans  are  being  prepared  by  Fernekes  & 
Creamer.  Arch.,  1304  Pabst  Bldg..  for  the  construction  of  an 
addition  to  the  armory  of  Troop  A.  Wisconsin  National  Guard. 
The  estimated  cost  is  $40,000.     Noted  July  8. 

Milnankee,  Win. — The  Board  of  Education  contemplates  an 
expenditure  of  $1,100,000  for  the  construction  of  school  build- 
ings throughout  the  city. 

Miln-aukee,  ^Vlii. — Bids  will  be  received  about  Sept.  15  for 
the  construction  of  a  three-story  brick  and  stone  addition 
to  the  W'est  Dixision  High  School,  23d  and  Prairie  St.  The 
estimated  cost  is  $50,000.  Van  Ryn  &  De  Gclleke,  726  Cas- 
well Block,  is  Arch,  and  Frank  M.  Harbach  is  Secy.  Bd.  of 
School  Dirs.     Noted  Aug.  19. 

St.  Croix  Fallfi.  ^Vi». — Bids  will  be  received  until  5  p.m., 
Aug.  31,  by  J.  C.  Heglund,  Village  Clk.,  for  the  construction 
of  auditorium  buildings.  Hartford  &  Hausler,  .St.  Paul.  Minn.. 
is  Arch. 


+Superior,  Wis. — The  contract  for  the  construction  of  a 
church  and  parochial  scliool  for  the  St.  Stanislaus  Polish 
Catholis  Parish  has  been  awarded  to  R.  J.  CHENEY,  at  $46,701. 

West  Allis,  Wis. — Preliminary  arrangements  are  being 
made  by  the  Holy  Assumption  congregation  for  the  construc- 
tion of  a  church  and  parish  house.  The  estimated  cost  is 
$50,000. 

Charter  Oak,  lon-a — Bids  will  be  received  until  Sept.  7  by 
the  Board  of  Education  for  the  construction  of  a  two-story 
brick  school.  The  estimated  cost  is  $45,000.  Edward  L.  Bar- 
ber is  Arch.     Noted  July  22. 

♦  Des  Moines.  lon-a — The  contract  for  the  construction  of 
a  12-story  reinforced-concrete  hotel  for  M.  Brown  has  been 
awarded  to  J.   C.  MARDIS.     The  estimated  cost  is   $150,000. 

Des  Moines,  Iowa — Plans  are  being  prepared  by  N.  T.  Vorse, 
Arch.,  Des  Moines,  for  the  construction  of  a  brick  building 
for  the  Grocers'  Wholesale  Co.  The  estimated  cost  is  $50,000. 
Noted  July   29. 

(irinneli,  lona — (OfBcial)^-At  a  recent  election  the  citizens 
defeated  the  question  of  issuing  $100,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  high 
school.     Noted  July  29. 

+SheIdon,  lon-a — The  contract  for  the  construction  of  the 
O'Brien  County  Courthouse  has  been  awarded  to  J.  E.  LOVE- 
JOY.    Des   Moines,    at    $118,312. 

+Milacn,  Minn. — The  contract  for  the  construction  of  a 
two-story  high  school  has  been  awarded  to  STROMBERG  & 
SAMUELSON,  Milaca.     Estimated  cost,  $40,000.     Noted  June  17. 

Wisner,  A'eb. — Plans  are  being  prepared  by  John  Latenser, 
.\rch.,  626  Bee  Bldg.,  Omaha,  for  the  construction  of  a  school. 
The  estimated  cost  is  $40,000.     Noted  June  24. 

+Casper,  AVyo. — The  contract  for  the  construction  of  the 
Chicago,  Burlington  &  Quincv  R.R.  depot  has  been  awarded 
to  GEORGE  W.  STILES,  Chicago,  111.,  at  $87,000. 

+Butte,  Mont. — The  contract  for  the  construction  of  addi- 
tions and  alterations  to  the  high  school  has  been  awarded 
to  H.  L.  HANSON,  Butte,  at  $94,640.     Noted  May  20. 

+Miles  City,  Mont. —  (Official) — The  contract  for  the  con- 
struction of  an  addition  to  the  high  school  has  been  a'n'arded 
to  the  EDW.\RD  SEERIE  CO..  Billings,  at  $47,242.  Other 
bids  were:  Cleanman  &  Co.,  Miles  City,  $47,450;  Horton  &  Wil- 
lits.  Great  Falls,  $49,480:  Lloyd  Construction  Co.,  St.  Louis, 
Mo.,  $51,353:  N.  P.  Nelson,  Miles  City,  $51,300;  W.  G.  Reed,  Dil- 
lon,   $51,475.      Noted  July    22. 

Kansas  City,  Mo. — E.  W.  Shields.  Kansas  City,  will  con- 
struct a  five-story  commercial  building  at  2029  Grand  Ave. 
The  estimated  cost  is  $80,000. 

St.  Lionls,  Mo. — Plans  are  being  prepared  for  the  construc- 
tion of  a  brick  and  steel  church  at  Margatetta  and  Fair  Ave. 
for  the  Independent  Evangelical  congregation.  The  estimated 
cost  is  $70,000.  A.  Meyer,  Central  National  Bank  Bldg.,  is 
Arch. 

Cleveland,  Tex. — Bids  will  be  received  until  noon,  Aug.  28, 
by  G.  O.  Bartle,  Pres.,  School  Bd.,  for  the  construction  of  a 
brick  and  concrete  school.     Noted  June   17. 

+Pharr,  Tex, — The  contract  for  the  construction  of  a  high 
school  has  been  awarded  to  CR.\WFORD  &  H(^RN,  Yookum, 
at   $48,000.      M.   L.   Weller   Co.,   Ft.   Worth,   is  Arch. 

Salt  Lake  City,  Utah — Plans  have  been  prepared  and  bids 
will  soon  be  received  bv  the  .School  Board  for  the  construction 
of  the  Granite  High  School.  The  estimated  cost  is  $45,000. 
Cannon  &   Petzer,  506   Temple  Bldg..   is  Arch. 

+Davenport,  Wash. — The  contract  for  the  construction  ot 
a  two-story  brick  school  has  been  awarded  to  JAMES  SHERI- 
DAN,  Spokane,   at    $40,000.      Noted  July  1. 

Grand  Mound,  Wash. — Bids  will  be  received  until  Aug.  31 
by  E.  S.  Emigh,  Secy.,  State  Bd.  of  Control,  Olympia,  for  the 
construction  of  a  two-storv  concrete  and  brick  building  at  the 
State  School  for  Girls.  The  estimated  cost  is  $60,000.  Noted 
Aug.  5. 

Mt.  Vernon.  AVash. — At  a  recent  election  the  citizens  voted 
to  issue  $60,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  school. 

Seattle.  AVash. — Bids  will  be  received  about  Sept.  1  for  the 
construction  of  the  five-  and  eight-story  buildings  at  West- 
lake,  Fourth,  Stewart  and  Olive  St.  The  estimated  cost  is 
$500,000  and  $850,000  respectively.  Bibb  &  Gould,  Denny  Bldg., 
is  Arch. 

+The  Dalles,  Ore. — The  contract  for  the  construction  of 
terminal  buildings  for  the  Oregon.  Washington  R.R.  &  Navi- 
gation Co.  has  been  awarded  to  NETTLETON.  BRUCE  & 
ESHBACH.  Seattle.  Wash.  The  cost  Is  estimated  at  $100,000. 
Noted  June  24. 

♦Portland,  Ore. — The  contract  for  the  foundation  work  of 
the  construction  of  the  First  National  Bank  Bldg.  has  been 
awarded  to  F.  H.  MILES.  The  estimated  cost  of  the  entire 
building  is   $400,000.     Noted   Apr.    29. 

+L.OS  Anceles,  Calif. — FRED  W.  SIEGEL  has  been  awarded 
the  contract  for  the  construction  of  the  two-story  150xl70-ft. 
building  on  Wilshire  Blvd.  for  the  Marlborough  School  for 
Girls.  The  estimated  cost  is  $70,000.  John  C.  Austin,  1125 
Baker-Detwiler  Bldg.,   is  Arch. 

Los  .Aneeles,  Calif. — Preliminary  plans  are  being  prepared 
bv  George  Low,  County  Supt.  of  Const.,  for  the  construction 
of  an  eight-story,  110xl75-ft.  building  at  Temple  and  New 
High   St.     The  estimated  cost  is  $350,000. 

Pasadena.  Calif. — Plans  are  being  prepared  by  Elmer  Grey. 
Arch.,  for  the  construction  of  a  three-story  chemical  labora- 
tory for  the  Throop  College  of  Technology.  The  estimated 
est    is   $60,000. 

San  Bernardino.  Calif. — Plans  are  being  prepared  by  Jef- 
frey &  Schafer,  .\rch.,  Wesley  Roberts  Bldg.,  for  the  con- 
struction of  a  building  for  the  First  Congregational  Church. 
The  estimated  cost  is   $50,000. 

Santa  Clara.  Calif. — The  San  Jos6  Film  Co.  contemplates 
the  construction  of  a  motion-picture  studio.  The  estimated 
cost  is  $40,000.     Ellis  &  Skilling,  San  Josf,  is  Arch. 
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♦  Denotes  contract  awarded.     Tlie  names  of  bidders  awarded  contracts  are  set   In   CAPITALS. 


I'ltlCE   CHANCitlS  AND  THE   DUSIIVESS   OUTLOOK 

Genoral  improvement  in  trade  has  continued  throughout 
the  muntli  of  Auf;ust  with  practically  no  diminution  of  vol- 
ume iM  any  line,  and  in  many  branches  of  industry,  there  has 
been  a  distinct  quickening.  In  tact  in  so  many  varied  en- 
deavors has  the  improvement  been  marked,  that  it  may  be 
said  to  be  general.  It  is  of  course  less  in  evidence  in  the 
engineering  and  contracting  field  than  in  any  other,  for  in 
these  fields  of  large  enterprises,  things  always  move  slowly. 

Special  activity  is  noted  in  the  iron  trade.  The  leading 
iiianufacturer  of  iron  and  steel  is  opeiating  to  907'f  of  capac- 
ity, some  of  the  smaller  companies  are  practically  at  a  max- 
imum It  IS  evident  that  the  steel  makers  have  entered  on  a 
period  of  prosperit.y,  and  from  the  number  of  orders  booked 
for  future  delivery,  and  the  premiums  paid  for  prompt  ship- 
ments. It  IS  more  than  likely  that  this  boom  will  continue 
for  many  months  at  least.  An  ambition  program  of  steel  mill 
construction  and  extensive  improvement  has  started  bv  man- 
ufacturers in  and  around  the  Youngstown  district,  and"  In  the 
bouth,  too,  there  is  more  activity.  It  is  evident  that  some 
steps  are  being-  taken  to  bring  to  New  York  harbor  some  of 
the   iron   minufacturing   of  the  country. 

In  the  general  trade  there  has  been  many  lines  of  im- 
provement which  IS  encouraging.  The  market  for  securities 
showed  a  decided  improvement,  and  as  this  is  often  taken 
as  an  indication  of  other  improvements,  the  omen  is  con- 
sidered a  good  one.  Manufacturers  of  other  lines  of  ma- 
terial report  more  business.  The  lumber  trade  shows  a 
slight  improvement.  In  the  cement  industry,  the  new  prices 
seem  full  maintained. 

.  New  enterprises  are  springing  up  in  all  parts  of  the  coun- 
try, l^fforts  are  being  made  to  stimulate  many  lines  of  man- 
ufacture such  as  were  never  before  thought  of  in  this  coun- 
try, and  should  the  manufacturers  of  Europe  be  so  occupied 
with  other  affairs  for  another  year  or  more,  they  will  find  a 
large  part  of  their  business  controlled  bv  United"  States  man- 
ufacturers. It  is  especially  noticeable  that  foreign  trade  in 
the  United  States  is  increasing  by  leaps  and  bounds,  par- 
ticularly export  business.  While  a  large  share  of  this  is  to 
the  belligerent  nations  in  Europe,  there  is  still  enough  busi- 
ness to  South  America  and  other  parts  of  the  globe  where 
men  are  occupied  in  peaceful  pursuits  to  indicate  that  Amer- 
ican  manufacturers  are  at  last  securing  a   fair   foothold. 

The  outlook  for  crops  is  most  excellent.  A  large  wheat 
crop  is  already  assured.  Corn  crops  will  also  be  satisfactory 
and  from  present  indications  it  is  evident  that  the  cotton  crop 
will  be  large  enough  to  cause  some  trouble  in  handling  to 
tlie   growers.  ^ 

Buying  by  the  railroads  has  been  light.  Thev  have  stead- 
fastly kept  out  of  the  market,  and  even  the  more  prosperous 
trunk  lines  are  unwilling  to  make  expenditures  for  improve- 
ments until  It  IS  determined  just  how  far  legislation  is  go- 
ing to  effect  them.  »  s" 
»■  '^^'^^t  '"  munitions  of  war  in  all  lines  is  especially  ac- 
tive. The  machine  shops  that  make  munitions  and  supplies 
for    the  warring  nations   have   all   the   business   they   need 

Financial  conditions  were  scarcely  ever  more  satisfactory 
to  Anierican  manufacturers,  and  the  promotion  of  manV 
American  enterprises  has  been  successful.  There  is  a  plethora 
of  gold  in  the  country  to  be  used  as  a  basis  for  obtaining 
credit,  and  the  only  difficulty  seems  to  be  that  credit  may 
be  established  more  rapidly  than  actually  needed.  It  is  to  be 
remarked  in  this  connection,  however,  that  the  bankers  seem 
disposed  to  put  a  curb  on  any  but  sound  enterprises,  and  even 
these  cannot  be  financed  by  borrowed  money. 

_  Construction  of  subways  and  rapid  tran'sit  railway  exten- 
sions in  Aew  York  continue  without  any  halt.  The  ariiount  of 
labor  necessary  can  be  obtained.  The  supplv  of  labor  seems 
sufncient  for  all  needs,  and  although  there  have  been  several 
strikes  during  the  month,  most  of  them  have  occurred  in 
plants  where  munitions  of  war  are  being  manufactured,  and 
L^.»?t  /  ^'^V'%'  ''"«  to  """sual  circumstances,  there  was  a 
great  demand  for  labor.  The  general  rough  labor  supplv 
seems    unusually    large.  oujjiji.v 

'^}]?  J"«^tal  trade  suffered  a  severe  reverse  during  the 
tTronrlln^  rtnwn"'1,^''^»°PP''''.''?'"f  .sli&htly  reduced,  spelter 
»«  ?i?2?-^„^°^'i  'J"'!  other  metals  losing  prices  almost  as  fast 
^^i^h^o^'V'"*?  '?  ^^^  f^'''^'  spring.  Toward  the  end  of  the 
month,  a  steady  demand  was  evident,  and  it  seems  likely  that 
the  low  spot  was  reached  during  the  last  half  of  the  month. 

CEMENT,  LIME   AND  BRICK 

Portland  Cement — Business  continues  fairly  active  and 
there  has  been  an  increase  in  price.  In  New  York  to 
contractors  it  is  now  $1.57.  including  the  charge  for  bags 
For  contractors  the  following  prices  "are  tor  ca?|o  lots  aid 
include  the  usual  charge  for  bags: 

{"hicago     $156  Boston   $1  V^ 

Detroit     1.65  Cleveland    "  ifiq 

Jersey  City    1.51  Duluth ISg 

New  York    1.57  Minneapolis    ■..:::"  1S3 

St.   Paul    1.S3  Pittsburgh i:56 

1,h^'^''}^~V^^  market  shows  firmness.  There  have  been  some 
usn.^  *  Th^'^'^'l  ^'  Haverstraw  but  shipments  continue  as 
usual.  The  demand  has  strengthened  and  prices  have  in- 
creased.    Quotations  in  New  York  are  $5.75  to  $6. 

skifi'^rtTT^^?*'?^.^?'?'",?  '°  ^^  "i"  exceptional  demand  for  un- 
skilled labor  for  highway  and  railway  work.  Formerly  a 
charge    of    $1.65    to    $1.75    was    made    for   such   work     but    now 


}^^n]?,'^  '^\  1'"°"'   ^-■■'''  to  $3.50.     There  is  scarcely  any  call   for 
Duiiuing  laborers. 

CruMlted  Stone — Among  the  principals  in  this  field  there 
JS  "l^  to  be  a  lot  of  price  cutting.  In  fact,  there  Is  so  much 
?E  «  "^^f^  ''one  that  dealers  hesitate  at  quoting  any  price 
1  l";  fr'"*'  on  the  Public  Service  contract  calling  for  300.000 
yd.  of  ballast  showed  such  a  wide  range  of  difference  that  as 
a  result  all  bids  were  rejected.  This  contract  is  now  being 
readvcrtised  and  bids  will  be  opened  on  Sept.  10.  In  general 
It  may  be  said  that  business  is  fair.  Quotations  have  been 
made  as  low  as  60c.  on  several  contracts.  A  rumor  has  been 
floating  around  to  the  effect  that  several  of  the  larger  com- 
panies were  about  to  merge  with  the  view  of  creating  a  more 
stable   market. 

IHON  AND  STEKI, 
Pig  Iron — A  rapid  increase  in  the  demand  not  only  for 
steel-making  irons  but  for  foundry  irons  was  evidenced  all 
through  the  month,  and  at  the  end  premiums  were  paid  for 
early  deliveries  of  steel-iiKikiir.;  ir.Mis  ukuiuI  irt  urers  having 
refused  to  take  orders  for  |.rMrii|,i  .-^i,  j  i,,,,,  „i  ,x  uiihss  some  busi- 
ness was  included  in  it.  ainl  minx  ,,i  tin  m  i.  I  used  to  auote 
on  any  1916  business.  As  a„  ...... n„l.,  ..„„„.  of  the  manufac- 
turers in  the  Birmingham  district  demanded  as  high  as  $12  50 
for  11)16  shipments.  Not  more  than  two  months  ago,  No.  2 
Southern  Birmingham  was  selling  at  $0.50.  Steel-making  iron 
advanced  just  as  rapidly.  There  is  a  very  small  accumulation 
of  iron,  and  practically  all  the  producing  factories  in  the 
country  are  manufacturing  iron,  but  in  spite  of  this,  consump- 
tion IS  more  rapid  than  production.  Prices  are  considerably 
higher  than  last  month,  and  in  lots  of  100  tons  and  over  prices 
^5"?  D?  t?."ows:  Cincinnati  Southern  Foundry  No.  2,  $13.90  to 
$14.40:  Cincinnati  Northern  Foundry  No.  2,  $16  26  to  $16  51- 
Cincinnati  Northern  Foundry  No.  3,  |15.01  to  $15.26:  New  York 
Northern  Foundry  No.  2  plain.  $15.25  to  $15.50:  New  York 
Southern  Foundry  No.  2,  $15.75  to  $16:  New  York  Northern 
Foundry  No  2,  $15.50  to  $15.75.  In  Chicago,  Northern  Foundry 
ti°V  .  •  fJVrX  to^  *y.:  '"  Birmingham,  Southern  Foundry  No.  2. 
*tl  to  ?ll-50.  In  Pittsburgh,  bessemer  iron  is  $16.45  and  basic 
IS  i,l.T.4.i.  These  quotations  include  the  freight  charge  from 
the  valley  to  the  Pittsburgh  district. 

Steel  Rnils — Business  is  slack.  Domestic  demand  is  very 
small  and  the  foreign  demand  is  not  anywhere  up  to  the 
capacity  of  the  country.  Railroads  have  bought  very  spar- 
ingly, and  there  is  little  prospect  that  they  will  buy  much 
more  for  this  year's  delivery.  Improvements  are  being  made 
in  rolling-niill  construction,  and  one  of  the  subsidiaries  of 
the  United  States  Steel  Corporation  is  building  a  mill  which 
will  be  able  to  roll  sections  up  to  150  lb.  per  vd.  The  Russian 
order  was  finally  placed,  and  this  calls  for  a"  thousand  tons  a 
day  until  the  entire  order  of  75,000  tons  is  placed.  Quotations 
are  without  change,  and  for  lots  of  a  thousand  tons  or  over 
prices  are  as  follows:  Standard  sections  of  bessemer  are  $2S- 
openhearth,  $30:  both  per  gross  ton  f.o.b.  Pittsburgh  Girder 
r?j,'?„'"  30-ft.  lengths  are  $36.40  per  ton:  in  60-ft. '  lengths. 
$3S  40  per  gross  ton,  both  f.o.b.  New  York.  Other  quotations 
f.o.b.  Pittsburgh,  for  large  lots,  prices  given  in  cents  per  lb 
J'"/,'^^  ^S"0''^'s„-„ Standard  sections,  bessemer,  1.25c.:  openhearth, 
1.34c.;  20-  to  30-lb.  1.125c  ;  15-  to  20-lb..  1.175c.:  12-  and  14-lb. 
1.22oc.;   S-   and   10-lb.,   1.275c. 

Traok  Snpplies— The  chief  interest  in  the  market  for  track 
supplies  has  been  the  Russian  order  for  75.000  kegs  of  spikes 
wliuch  are  slightly  different  from  the  ordinary  American 
spikes,  and  so  far  the  samples  have  not  met  the  requirements 
ot  the  engineers.  It  is  evident,  however,  that  thev  will  be 
met.  This  buying  has  been  sufficient  to  advance  quotations. 
Spikes  are  now  held  at  $1.60  per  keg.  Track  bolts  and  square 
nuts  are  1  90  to  2c..  both  in  carload  lots.  Angle  bars  are 
quoted  at  the  unchanged  price  of  1.50c.,  Chicago.  These  prices 
^^%  %'-ol^"  '"  "^^^"'^  Pe/  lb.  Tie  plates  are  $2  per  ton  higher 
and    $28    per  net    ton    f.o.b.    the   mill    in   the   Chicago   district. 

Structural  Materials — Business  shows  a  gain.  The  Bridge 
Builders  Society  reports  its  operations  as  about  S0%  of  the 
capacity  of  the  American  shops.  A  great  deal  of  business  has 
been  taken  during  the  last  few  months.  There  have  been 
rush  orders  for  mill  building,  and  some  of  these  have  been 
fabricated  with  astonishing  rapidity.  Railroads  are  building 
some  bridges,  and  there  has  been  quite  a  little  state  and 
county  work,  but  the  heavy  bridge  building  and  the  large 
office  buildings  have  been  conspicuous  by  their  absence 
Prices  are  a  dollar  per  ton  higher  than  last  month,  and  are 
as  follows:  I-beams  3-  to  15-in.,  channels  3-  to  15-in.  angles 
3-  to  6-in.,  T's  3-in.  and  over,  are  1.30c.  Cutting  to  specified 
lengths  IS  charged  at  the  following  rates:  2  ft  to  3  ft  in- 
clusive, 25c.;  2  ft.  to  1  ft..  50c.:  under  1  ft..  $1.55.  No  charge 
IS  made  for  cutting  to  specified  lengths  above  3  ft.  In  Phila- 
delphia, the  base  price  is  $1.51:  in  San  Francisco.  $2.15: 
in  New  York.  $1.52.     All  of  these  quotations  are  per  100  lb. 

Plates--The  mills  rolling  plates  have  had  considerable 
business  for  shipbuilding  yards,  but  as  vet  there  has  been 
very  little  business  booked  by  car  manufacturers.  Makers  of 
riveted  water  pipe  have  also  shown  little  disposition  to  come 
into  the  market.  There  seems  to  be  every  indication  that  the 
shipyard  capacity  of  the  country,  especially  on  the  Atlantic 
Coast,  will  be  increased  in  the  near  futute.  and  the  manufac- 
turers  of   plates   are   looking   forward   to   the   next   session    of 
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Congress  with  considerable  interest,  to  say  the  least,  in  an 
endeavor  to  ascertain  wiiat  the  program  of  naval  construction 
will  be.  Prices  are  higher,  as  follows:  Minimum,  Pittsburgh, 
$1..30.  This  is  equivalent  to  $1.44  Chicago,  $1.51  Philadelphia 
and  $1.47  New  York.     The  above  quotations  are  per  100  lb. 

Pipe — Prices  hold  fairly  steady.  The  market  for  gal- 
vanied  pipe  has  diminislied  sliglitly.  resulting  in  an  increased 
discount.  For  carload  lots  f.o.b.  Pittsburgh,  the  discounts  are 
as  follows: 

Black  Galvanized 

%-  to  2-in.  steel,  butt  welded 79%  63'^% 

21*;-  to  6-in.  steel,  lap   welded 78%  62%% 

7-  to   12-in.  steel,  lap  welded 76%  58%%, 


,. Cents 

Galvan 
Diameter       Black  ized 

%-in 2.43  4.19 

1-in 3. .57  6.20 

1%-in 4. S3  S.39 

1%-in 5.77  10.03 

2-in 7.77  12.55 

2%-in 12.87  21.93 

3-in 16.83  28. 6S 

4-in 23. 9S  40. S7 


►  -in 


, Cents , 

Galvan - 
Diameter        Black  ized 

.  .  .      32.56  55.50 

.  .  .      42.24  72.00 

in 57.12  98.77 

in 60.00  $1.03 

in 82.80  1.43 

in 98.99  1.70 

in $1.11  1.92 

in 1.21  2.10 


I'nNt-lron  Pipe — The  e.xceptional  demand  for  pig  iron  lias 
caused  some  concern  among  the  pipe  manufacturers  and  there 
is  a  hesitancy  to  quote  on  deliveries  running  into  1916.  Al- 
though municipal  contracts  have  not  been  so  numerous,  man- 
ufacturers are  fairly  busy.  Prices  are  firm  and  $1  higher  in 
some  markets.  In  New  York  prices  are  steady,  6-in.  pipe. 
Class  B,  being  quoted  at  $23.50  to  $24,  Class  A  pipe  $24.50  to 
$25;  and  the  same  price  applies  to  gas  pipe.  In  Birmingham 
quotations  f.o.b.  yard  are  as  follows;  4-in.,  $21.50;  6-in.  and 
upward,  $19.50.  Gas  pipe  is  $1  per  ton  higher.  In  Chicago 
4-in.  pipe  is  $26;  6-  to  12-in.,  $24;  15-in.  and  upward,  $23.50. 

Old  Materials — Continued  activity  characterizes  the  mar- 
ket. Prices  are  still  climbing  upward,  and  some  of  the  special- 
ties have  jumped  as  high  as  $2  to  $2.25  per  ton.  Dealers  in 
New  York  furnish  quotations  as  follows; 

Per  Gross  Ton 

Heavy-melting   steel    scrap $12.00  to  $12.25 

Pipes   and    flues 7.50  to       7.75 

No.    1    railroad   wrought 13.50  to    14.00 

Stove   plate    9.75  to    10.00 

No.    1    machinery   cast 12.75  to    13,00 

Wrought    turnings    7.50  to       7.75 

In  Chicago  the  advance  in  prices  has  been  so  decided  and 
such  rapid  sales  were  made  that  it  is  believed  that  business 
in  this  line  has  about  reached  a  turning  point,  and  at  present 
general  conditions  point  to  an  easier  market.  The  Steel  Cor- 
poration has  made  a  purchase  of  10,000  tons  of  steel  for  its 
Duluth  plant.  Some  of  the  railroads  have  made  very  large 
purchases  of  railroad  scrap,  and  current  quotations  are  $11.75 
to  $12.25.  In  the  Chicago  market  quotations  have  made  a 
decided   advance   over  last   month,  as   follows: 

Per  Gross  Ton 

Heavy-melting   steel    scrap $11.75  to  $12.25 

Per  Net  Ton 

No.  1   railroad  wrought    $11.00  to  $11.50 

No    2  i;iilj.., 1.1   wrought    10.50  to    10.75 

No     1    .1,-1,    >.  rap    10.00  to     10.50 

I'll..-     ,11. 1    ll,i-s S.75  to       9.25 

.\.-.ri.  111!  in:il    malleable    9.00  to       9.50 

Hailriiad   malleable    10.50  to     11,00 


riinin — Prices   are   steady   and    without    cha: 
These   prices  are  per   100   lb.,   f.o.b.    Pittsburgh 


U  in':':: 

...       $7.50 
4.95 

Va  and 
%    and 

it  in;::::: 

3.95 

%    in 

.  .  .  .        3.40 

%  and 
1    to   H 

,',-    in 

3.20 

EXTRAS  TO  ABOVK  LIST  PER   100   POUNDS 


vis -in.   and    V*-iii  ■ 
j>c-in.  and  larger. 


1.25 


1.75 


Wire  Rope — Business  is  good,  but  prices  for  galvanized 
rope  are  unchanged.  Discount  off  list  for  galvanized  is 
40  and  5%;  for  bright  it  is  55  and  5;  and  special  brands  of 
bright  are  sold  at  50  and  5.  At  the  above  discounts  the  net 
price   of   wire    rope   at    tlie    mills    is   as    follows: 


Diameter  in 

l^riee  per  Foot- 

Inches 

Cast  Steel 

Crucible  Steel 

2% 

$0.75 

$0,90 

214 

0.61 

0.73 

2 

0.47 

0.57 

1% 

0.39 

0.49 

1% 

0.28 

0.34 

1% 

0.20 

0.24 

1 

0.13 

0.15 

% 

0.08 

(1,(19 

■^ 

0.06 

0,07 

0,27 
0,18 
0,1! 
0.08 


-Merchant  Steel — A  number  of  small  orders  are  cropping 
up  and  business  shows  an  increase.  In  most  of  the  following 
shapes  there  have  been  decided  advances  in  price.  The  fol- 
lowing   are    quotations    from    Jobbers'    store; 

Cents 
Per  Pound 
Refined  iron: 

1  to  1%   in.,  round  and  square 1.85 

I'/J.   to  4  in.  X   %    to  1   in 1.85 

1  %   to  4  in.  X  14  to  vH  in 2.05 

Norway    bars     4.00 

Burdens    bar   iron    3: 15 

Soft  steel: 

%   to  3  in.,  round  and  square 2.05 

1  to  6  in.  X   %   to  1   in 2.05 

1  to  6  in.  X    Vi   and  1=5.  . , 2.20 

Rods — %    and    U    in 2.15 

Bands — 1 ',4   to  6Xi»s    in.   to  No.   8 2.35 

Beams  and  channeLs — 3  to  15  in 2.10 

Angles; 

3   in.  X    14    in.  and  larger 2.10 

3  in.  X  fi;   in.  and  %   in 2.55 

1  '/3   to  2  %   in.  X   ,»i;   in.  and  thicker 2.20 

11/2    to  21/2    in.   X    %    in 2.30 

1  to  1 14   in.  X  A   in 2.30 

1   to   IVi    in.   X    %    in 2.35 

Tees: 

1  Vi    to    2 1/2  X 14    in 2.25 

1 1/2    to    2  '/2X,V    in 2.35 

3    in.    and    larger 2.20 

Trian(sle  Mesh — Prices  over  last  irionth  remain  unchanged, 
the    following    quotations,    however,    being    approximate; 

PRICE  PER  100  S(.>.FT. 


f Plain  Material ^  / Galvanized . 

Less  Than  Less  Than 

Car  Lots  Car  Lots 

Carload         and  Over      Carload     and  Over 
Lots         10,000  Sq. Ft.       Lots     10,000  Sq. Ft, 


Cross  Sec 

Etyle 

Area  per 

No. 

Ft,  Width 

t4 

0.102 

5 

0.077 

<; 

0,058 

t7 

0.041 

t23 

0.170 

24 

0.142 

25 

0.124 

t26 

0.110 

■1-27 

0.085 

28 

o.(i6(; 

29 

(1,049 

31 

0  ,  2fi  1 

32 

0,225 

33 

0,196 

34 

0.140 

35 

0.109 

:!ii 

0.075 

■i,s 

0.380 

t39 

0.325 

40 

0.283 

41 

0.20s 

4  2 

0,151 

■1-43 

0.101 

1 

00 

0 

.so 

ll 

i;3 

0 

49 

1 

69 

1 

1 

17 

(1 

96 

0 

80 

$1.23 
0.97 
0.77 
0.60 
2.05 
1.77 
1.57 
1.42 
1.17 
0.97 


$1 

12 

0 

89 

(1 

71 

0 

55 

1 

88 

1 

62 

1 

4  3 

1 

3(1 

1 

07 

0 

89 

(1 

73 

'> 

76 

2 

40 

2 

14 

1 

64 

1 

30 

0 

97 

3 

93 

3 

38 

2 

97 

2 

27 

1 

72 

1 

23 

$1.34 


tThis  material  is  made  in  regular  widths  of  IS,  22.  26,  30, 
34,  42,  46.  50.  54  and  5S  in.  Standard  lengths  of  rolls  are  150, 
300  and  600  ft.     Cutting  to  special  length  is  charged  extra. 

Bars,  Concrete  Reinforoins — Although  the  demand  for 
structural  shapes  is  rather  slack  at  the  mill.'',  the  market  is 
still  very  strong  because  of  the  number  of  ordi.rs  for  war  sup- 
plies. In  the  Pittsburgh  district  there  has  been  an  excep- 
tional volume  of  business  for  the  warehouse  men,  and  the  price 
as  a  result  has  jumped.  In  New  York  no  improvement  is  no- 
ticeable and  the  quotations  remain  the  same  as  a  month  ago. 
Prices  are  as  follows: 


-Cents    per    Pound- 


Mill 
Shipments. 
Size  Pittsburgh 

%  in,    and    longer 1,30 

%  in 1.35 

Vi  in 1.40 

%  in 1.55 

Vi  in 1.80 


Delivered 

from 

Warehouse. 

New  York 

2.05  to  2.10 

2.10  to  2.15 

2.25  to  2.30 

2.35  to  2.40 

2.70  to  2.75 


•Bars  from  warehouse  are  cut  to  desired  length  without 
extra  charge.      These   prices  are  for  carload  lots. 

Steel  Sheet  Piling; — Conditions  are  unchanged  and  prices 
remain  steady  at  1.55  to  l.fiO  per  100  lb.  f.o.b,  Pittsburgh, 

Preipht  Rates — The  freight  rate  on  finished  steel  products 
in  the  Pittsburgh  district,  inculding  plates,  structural  shapes, 
merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire 
nails,  rivets,  spikes,  bolts,  black  sheets  (except  planished), 
chain,  etc..  are  as  follows  in  cents  per  100  lb.;  Boston,  18.9;  Buf- 
falo, 11.6;  Baltimore.  15.4;  Cleveland.  10.5;  Cincinnati,  15.8; 
Chicago,  18.9:  Denver,  68.6;  New  Orleans,  30e.;  New  York,  16.9; 
Philadelphia.  15.9:  St.  Louis,  23.6;  Minnesota  and  St.  Paul,  32.9. 
P.ncific    Coast    (all    rail).    80c 


Sojit.MuinT  -2.  ini 
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rl.AV   PRODUCTS 

KliH"  Lininc — There  has  been  no  improvement  in  business 
ovi  1  last  month,  and  prices  remain  unohansed,  with  a  dis- 
foinit    of  SO";;,  off  list.      At  this  rate,   prices  arc  as   folluHs: 

FLUiO  r.IXIXG   PRICE  FER  FOOT 


Weislit 

I'rirc 

Weight 

Price 

Size 

in  Lb. 

per  Ft. 

Size 

In  Lb. 

per  Ft. 

4V-^xSi:.-in. 

14.  .  . 

..$0.07 

S'oxlS-in. 

4r). . . 

..$0.18 

4Vjxl3-in.  . 

2U.  .  . 

.  .    U.OI) 

13xi:!-in.  . 

45. . . 

..    0.17 

;x7-in 

15. . . 

..    O.OS 

13xlS-in.  . 

57.  .. 

.  .    0.24 

S^xSV^-in. 

IS... 

..    0.U9 

ISxlS-in.  . 

75.  .  . 

.  .    U.40 

•SUxlS-in.  . 

2S.  .. 

.  .    0.13 

Se»ver  Pip* — With  the  close  of  the  summer  season  near  at 
hand  tlicro  seems  to  be  an  improvement  In  the  demand  for 
this  material.  However,  the  following  discounts  still  remain 
ofleetive:  On  3  to  24  in.,  82";;.  off  list;  27  to  30  in.,  72';  ;  30 
to   3i;   in.,   (i7<;;.     At  these  discounts,   prices  are  as    follows: 

PRICE  OF  SEWER   PIPE  PER  FOOT 
.^^'ze  Size 

IS-in $0,342 

20-in 0.405 

22-in 0.54 

24-in 0.585 

27-in 1.26 

30-in 1.54 

33-ln 2.0fi 

36-in 2.31 


3-in $0,045 

4-in 0.045 

5-in 0.072 

6-in 0.072 

8-in 0.09!) 

10-in 0.144 

12-in 0.18 

l.^-in 0.243 


MKTALS 

Coiiper — Dullness  prevailed  in  the  copper  market  during 
the  greater  part  of  the  month.  This  condition  was  caused, 
no  doubt,  by  the  excessive  production  and  the  falling  off  in 
demand.  Prices  were  pressed  steadily  during  the  greater 
portion  of  the  month  until  the  quotations  for  electrolytic 
reached  16c.  For  two  months  consumers  neglected  the  mar- 
ket to  such  an  extent  that  the  price  receded  from  over  21c. 
to  16c.  During  the  last  days  of  the  month  electrolytic  cop- 
per advanced  18c.  for  hotn  spot  and  30  days  delivered,  but 
inquiry  failed  to  reveal  any  great  volume  of  business  done 
at  the  high  price.  Nuinerous  small  transactions  were  re- 
ported, but  most  of  the  buyers  w'ere  speculators.  Some  in- 
iiuiries  for  round  lots  from  domestic  consumers  were  in  evi- 
dence, but  no  large  transactions  were  consummated.  In 
.^ome  quarters  it  is  intimated  that  the  increase  in  price  from 
16c.  to  18c.  w'as  a  result  of  manipulation  on  the  part  of  pro- 
ducers who  have  come  to  the  conclusion  that  the  metal  must 
lie  supported  until  production  can  be  curtailed. 

Tin — While  fluctuations  in  the  tin  market  during  August 
were  not  marked.  In  general  the  tendenc.v  towards  lower  quo- 
tations showed  a  strong  undertone.  In  some  quarters  im- 
provement in  the  demand  for  both  spot  and  future  metal  is 
''xpected,  it  being  felt  that  the  August  statistics  w^ill  show 
:i  smaller  visible  supply  with  heavier  deliveries  into  con- 
sumption. Arrivals  into  this  market  during  August  amount- 
ed to  3841  tons  and  stocks  afloat  for  ports  in  the  United 
States  amount  to  4439  tons.  The  price  of  tin  at  the  begin- 
ning of  the  month  was  35c.  and  at  the  close  the  quotation  was 
the  same,  although  during  the  interval  prices  had  been  as 
low   as   33»4c. 

Lend — Until  late  in  the  month  prices  for  lead  "were  steadily 
downward.  The  month  opened  with  a  market  quotation  of 
5.75c.,  but  by  the  middle  of  the  month  prices  were  depressed 
to  4.5c.  per  pound.  Buying  was  limited  to  small  quantities 
and  ijroducers  tailing  to  observe  renewed  orders  from  for- 
eign sources  and  manufacturers  of  war  munitions  began 
thro'wlng  stock  on  the  market.  Consumers  did  not  evince 
much  interest  even  at  the  lower  prices  until  well  towards 
the  end  of  the  month,  \\'hen  an  abrupt  change  took  place  and 
prices  advanced  rapidly  to  4.75c.  Consumers  became  in- 
terested as  usual  when  prices  advanced,  and  w'hile  production 
is  reported  to  be  in  excess  of  the  demand  it  is  felt  among 
sellers  that  the  surplus  will  he  easily  absorbed. 

Siielter — There  was  a  steady  decline  in  spelter  during  the 
entire  month  until  the  last  w-eek,  when  quotations  were 
advanced  sharply.  The  spot  price  at  the  beginning  of  the 
month  was  19c.  and  the  decline  continued  until  lie.  was  the 
ruling  basis  for  trading.  Howe\'er.  during  the  last  week  of 
the  month  a  fairly  u.i.hI  (l,iii;iinl  Inought  an  upward  turn 
and  the  market  clos' <1  -im-hl^  :ii  I'm,  The  Impression  pre- 
vailed that  a  short  iiMi  r.si  hul  :ittempted  to  cover  and 
found  extreme  ditti'iiltv  witlnnn  |i;iying  advancing  prices. 
But  this  element  did  not  account  for  all  of  the  rise,  and  no 
doubt  consumers  and  speculators  contributed  their  share  in 
the    change    of    prices    and    sentiment. 

Old  Metals — During  the  month  old  metals  have  been 
strong  and  fairly  active.  The  selling  prices  are  quoted  ap- 
proximately as  follows,  in  cents  per  pound: 

Copper,  heavy    cut    and    crucible 15% 

Coper,  heavy    and    wire 15% 

Copper,  light    and    bottoms 1^% 

Heavy     machinery     composition 12% 

Brass,  heavy     1 0  ^4 

Brass,  light     9% 

No.  1  clean    brass   turnings 13% 

No.  1  composition  turnings   11% 

Lead,    heavv     4% 

Tea   lead    4 

Zinc  scrap    11  % 

MISCELLANEOUS 

SwediMli  (Norivay)  Iron — The  market  at  present  is  prac- 
tically exhausted.  Efforts  are  being  made  by  some  of  the 
dealers  to  pick  up  any  small  lots  obtainable,  but  with  little 
success. 

AMiihaltum — Through  the  South  and  Middle  West  there 
has  been  a  considerable  amount  of  business.  One  of  the 
leading  interests  has  started   a  new  plant   in   Louisiana   to  aid 


in  supplying  these  sections.  Hue  to  the  increased  volume  of 
work  and  the  strong  ilemand  tor  Mexican  asphalt  petroleum, 
the  price  has  been  increasing.  At  present  sheet  paving  as- 
phalt  per   ton   in   packages   f.o.b.    refinery    is  quoted    at   $13   tu 

nine  Stone — Dealers  were  able  to  maintain  the  saine  prices 
during  the  month,  due  to  the  fact  that  production  was  ile- 
creased.  Some  of  them  cut  a  cent  or  two  on  the  pn-sent 
prices,  but  the  following  are  fairly  steady:  Bronx  tlagging 
sells  at  17c.  |)er  sq.ft.  and  Manhattan,  18c.  per  sq.ft.  Curb- 
ing 5x16  in.  sells  at  40c.  per  lin.ft.,  5x20  in.,  at  45c.;  sewer 
bottoms  5x5  ft.  by  3  in.  at  25c.  per  sq.ft.;  Belgian  bridging 
5x24    in.,    «5c.,    per    lin.    ft. 

Railway  TIeH — One  of  the  laigei-  interests  closed  contracts 
with  two  or  three  of  the  piin.  i|.,il  i,,;,,is,  and  it  is  now  be- 
lieved that  conditions  have  i.  i  li  .1  il,,  turning  point  and 
business  will  improve.  Thei.  Ii  \  .  Ih.h  a  number  of  Ku- 
ropean  inquiries  received  but  i.u  orders  are  coming  from 
the  other  side.  Freight  rates  are  still  high,  which  tends  to 
hold  prices  at  about  the  following  level:  First-class  stand- 
ard ties  7x9  in.  by  8  ft.  6  in.  sell  at  73c.;  6x8  in.  by  8  ft.  at 
61c.,    these   prices   being   f.o.b.   New   York. 

<AT\LOG    NOTICES 

Templeton,  Kenly  &  Co.,  Ltd.,  1020  South  Central  Ave., 
t'hicago.  111.  Bulletin  Catalog  No.  115.  Simplex  Jacks.  Illus- 
trated, 24   pp.,   6x9   in. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Building,  Chicago,  III. 
Bulletin  No.  130.  Lubrication  of  Pneumatic  Tools.  Illus- 
trated,   8   pp.,   6x11   in. 

Burd  High  Compression  Ring  Co..  Rockford,  111.  Directory 
of  piston  ring  sizes  for  trucks,  tractors,  engines,  etc.  Illus- 
trated,  134  pp.,   41^x7  in. 

Studebaker  Corp.,  South  I'.end  Ind.  Catalog  No.  1005. 
Bottom    dump    wagons    and    dump    boxes.      Illustrated,    32    pp.. 

5x8    in. 

Kaustine  Co.,  Inc.,  Elllcott  Square,  Buffalo,  N.  Y.  Catalog. 
Kaustine  private  sewage  disposal  systems.  Illustrated,  16  pp.. 
6x9   in. 

Sweet's  Steel  Co.,  Williamsport.  Penn.  Catalog.  Light  and 
heavy  steel  tee  rails,  angle  bars,  concrete  reinforcing  bars, 
etc.     Illustrated,   10x12   in. 

The  Globe  Iron  Roofing  ..^t  Corrugating  Co.,  Cincinnati. 
Ohio.  Catalog  H.  Sheet  metal  building  materials.  Illus- 
trated.  166  pp.,    7x10    in. 

The  Raymond  W.  Dull  Co..  Chicago,  III.  Catalog.  Sand 
and   gravel    washing  plants.      Illustrated,    80   pp..    7x10   in. 

American  Pulverizer  c;o..  East  St.  Louis,  111.  Catalog  No.  21. 
Pulverizers,   air  separators.      Illustrated,   12  pp.,    3>^x9   in. 

Berlin  Mills  Co.,  Portland,  Maine.  Pamphlet.  "Structural 
Wood  and  its  Preservation  from  Decay."  Illustrated,  26  pp.. 
6x9    in. 

J.  W.  Fiske  Iron  Works,  78-80  Park  Place.  New  York. 
Catalog.  Wrought  iron  railing  entrance  gates,  wire  fencing. 
Illustrated,    64    pp.,    8x10  Vi    in. 

Lea-Courtney  Co.,  Newark,  N.  J.  Catalog  H-2.  Centrifugal 
pumps.      Illustrated,    64    pp.,   6x9   in. 

Cornell  Iron  Works.  26th  St.  &  11th  Ave.,  New  York.  Cat- 
alog.     Rolling   steel   shutters.      Illustrated,    16    pp.,    6.x9    in. 

The  Emerson  Pump  &  Valve  Co.,  Alexandria,  Va.  Catalog. 
Steam   pumps.      Illustrated,   79   pp.,   6i4x9i/i.    in. 

Templeton,  Kenly  *  Co.,  Ltd.,  1020  South  Central  Ave., 
Chicago,  111.  Catalog.  Simplex  Jacks.  Illustrated,  23  pages. 
6x9  in. 

I.VDISTRI.AL    NOTES 

diaries  11.  BiirKer.  Principal  Assistant  Engineer  to  George 
W.  Fuller,  Consulting  Engineer.  170  Broadway,  New  York,  has 
resigned  to  accept  a  position  as  Consulting  Engineer  with  the 
Atlantic   Refining   Co.,    Philadelphia,    Penn. 

The  Keullrel  &  Ksser  Co.,  Hoboken,  N.  J.,  hai  been  awarded 
the  Grand  Prizes  at  the  Panama  Pacific  International  Exposi- 
tion, for  its  exhibit  of  drawing  materials,  slide  rules,  sur- 
veying instruments,  telescopic  sights  and  periscopes. 

The  Pacific  Tanii  *  Pipe  Co.,  Portland,  Ore.,  has  changed 
its  name  to  the  .\:it  i.iii:il  Tank  &  Pipe  Co.  The  personnel 
of  the  new  .  in  |i,.i  ,i  i  i.m  i  .mains  the  same,  and  the  business 
polic.v  of  til-'  ii.Mip.i  11  \  will  lie  directed  along  the  same  lines 
as  it  has  bei-ii  ilniiiii;   ili.-  imst. 

Arthnr  M,  Torre?-,  formerly  with  the  soliciting  department 
of  Hildreth  &  Co.,  recently  resigned  to  take  charge  of  the 
Engineering  Contract  Department  of  W.  S.  Barstow  .t  Co.. 
50    Pine    St.,    New    York. 

Tlie  A'irR-inia  Bridge  .It  Iron  Co.,  Roanoke,  Va..  has  opened 
a  branch  office  in  the  First  National  Bank  Bldg.,  Denver,  Colo. 
A.  R.  Peyton,  who  has  been  associated  with  this  company 
for    some  "years    as    Contracting    Engineer,    will    be    in    charge. 

The  Uufl'  Mte.  Co.,  Pittsburgh,  Penn.,  is  building  an  exten- 
sion 125x150  ft.  to  its  main  factory.  A  five-ton  bridge  trans- 
fer crane  and  monorail  conveying  system  is  also  being  in- 
stalled. 

The  New  Process  (iear  Corporation  has  recently  acquired 
the  plant  of  the  Monarch  Typewriter  Co..  Syracuse,  N.  Y. 
Alterations  to  this  plant  will  be  made  so  as  to  devote  its 
use  to  the  manufacture  of  automobile  differentials.  '•".  G. 
Meachem    is   Vice-Pres. 

The  Nelson-Blnnk  MfB'.  Co.,  manufacturing  machinist.  Clay 
and  Dubois  St.,  Detroit.  Mich.,  has  consolidated  with  the 
American  Pattern  Works.  The  new  concern  will  continue 
in  the  manufacture  of  wood  and  metal  patterns,  the  Nelson 
Two  Spindle  Adjustable  Drill  _Head._  and  will  also  machine 
all  kinds  of  automobile  parts.  Joseph  F.  Buhr  is  Mgr.,  and 
.Arne  T.   Nelson   is  Sunt. 
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RAILWAYS — STEAM  AND  ITLECTRIf 
MnHsnchiisfttK— Worcester  Consolidated  St.  Ry. — This  com- 
pany   has    applied    to    the    City    Council    for    a    franchise    to 
relocate    its    track    on    Main    St.,    Westborough.      H.    C.    Page, 
Worcester,  is  Gen.  Mgr. 

Xew  York,  N.  Y. — (Borough  of  Brooklyn) — Brooklyn  Rapid 
Transit  Co. — According  to  press  reports  thin  company  has 
been  granted  a  franchise  to  construct  a  two-track  street 
railway  on  Atlantic  Ave.  from  Flatbush  Ave.  to  Shepherd 
Ave.,  about  five  miles.  A  connection  will  be  made  with  the 
existing  tracks  at  Atlantic  and   Fifth   Ave. 

New  JerMey — Public  Service  Ry. — This  company  will  con- 
struct a  railwa.v  from  Port  Reading  Junction  to  Carteret,  via 
Chrome.  The  proposed  line  "vvill  connect  with  the  Newark- 
Perth  Amboy  Fast  Line.     R.  E.  Danforth,  Newark,  is  Gen.  Mgr. 

Mnrj-lnnd — Cumberland  Valley  R.R. — According  to  press 
reports  this  company  plans  to  expend  approximately  $1,000,000 
for  the  improvement  of  its  line  in  Hagerstown.  T.  B.  Kennedy, 
Chanibersburg,  I'enn.,  is  Engr.     Noted  Mar.   25. 

Maryland — Mayor  Preston  has  presented  a  plan  to  the  City 
Planning  Commission  for  a  municipal  electric  belt  railway 
connecting  with  the  lines  of  the  Pennsylvania,  Baltimore  & 
Ohio,  Western  Maryland  and  Maryland  &  Pennsylvania  R.R. 
in  Baltin;ore,  also  for  a  new  Union  Station  at  the  Fallsway 
and  Biddle  St.  and  a  tunnel  system.  William  H.  Maltbie  and 
Daniel  B.  Banks  are  interested. 

West  Virelnia — Kanawha  Valley  Traction  Co. — This  com- 
pany has  applied  to  the  City  Council  for  a  franchise  to  double 
track  its  line  on  Murdock  Ave..  Parkersburg.  S.  Miller  Gal- 
laher,  Charleston,  W.  Va.,  is  Pur.  Agt.  and  Ch.  Engr. 

West  Virginia — Monongahela  Traction  Co. — This  company 
contemplates  the  construction  of  an  extension  from  Fairmont 
to  Glenville.      S.  B.   Miller,  Fairmont,  is  Ch.   Engr. 

North  Carolina — Central  Carolina  R.  R. — Surveys  are  being 
made  bj'  this  company  for  the  construction  of  a  railway  from 
l.,illinKton  to  Swansboro,  N.  C,  about  125  miles.  W.  J.  Ed- 
wards, Sanford,  N.  C,  and  J.  R.  Baggett,  Lillington,  N.  C, 
are   interested.     Noted   Sept.   3. 

South  Carolina — Southern  Ry. — Bids  will  be  received  until 
Sept.  3  by  W.  H.  Wells,  Ch.  Engr,,  Washington,  D.  C,  for 
double  tracking  this  company's  line  from  Greenville  to  Greer, 
S.  C,  about  2C  miles.     Noted  Aug.   26. 

Alabama — L.  Beck  Musgrove  and  associates,  Jasper,  Ala., 
are  interested  in  a  project  to  construct  an  interurban  railway 
from  Jasper  to  Birmingham,  via  Ensley,  about  35  miles. 

Mississippi — Meriden  &  Gulf  R.R. — This  company  plans  to 
construct  a  railway  from  Columbus  to  Okolona,  Miss,,  thence 
to  Aliceville,  Ala.  G.  A.  Heard,  Brooksville,  Miss,,  is  interested. 

Louisiana — Alexandria  Electric  Ry. — This  company  has 
been  sold  to  the  city  for  $30,000,  which  plans  to  improve  and 
extend   the   line. 

Tennessee — Morgan-Fentress  Ry. — This  company  will,  ac- 
cording to  press  reports,  extend  its  line  from  Harriman 
beyond  the  Obed  River,  about  10  miles.  T.  H.  Enright, 
Harriman,  is  Vice-Pres.  and  Gen.  Mgr. 

Tennes.see — Nashville  &  Eastern  R.R, — Preliminary  sur- 
veys are  being  made  by  this  company  for  the  construction 
of  an  electric  railway  from  Nashville  to  Smithville,  about 
55  miles.  Charles  Edwards,  Smithville,  is  interested.  Noted 
Aug,  5  and  Aug.  26. 

Olii«i — Columbus  Ry,,  Power  &  Light  Co, — This  company 
plans  to  relay  its  tracks  on  Long  and  Main  St,,  Columbus. 
Harold  W.   Clapp,  Columbus,   is  Gen.   Supt. 

Ohio — Lake  Shore  Electric  Ry.  Co, — This  company  plans 
to  double  track  its  line  on  West  Erie  Ave.  between  Ashland 
Ave.  and  the  city  limits  in  Lorain.  L.  K.  Burge,  Sandusky, 
is  Gen.  Supt. 

+Ohlo — Cleveland  &  Ohio  Central  Electric  Ry, — This  com- 
pany, recently  incorporated,  has  awarded  a  contract  for  the 
first  55  miles  of  its  proposed  railway  from  Cleveland  to 
Wooster,  Ohio,  to  the  L.\THROP-SHEA  &  KENWOOD  CO., 
Buffalo,  N.   Y.      Noted  Aug.   26. 

Ohio — The  Tiffin  Chamber  of  Commerce  has  been  asked  to 
raise  a  bond  issue  of  $2000  toward  the  cost  of  making  a 
preliminary  survey  for  the  proposed  electric  railway  between 
Tiffin  and  Bucyrus,  Ohio.     A.  W.  Nyquist  is  interested. 

Indiana — Evansville  &  New  Harmony  Traction  Co. — • 
Press  reports  state  that  this  company  will  soon  start  work 
on  the  construction  of  its  proposed  electric  railway  from 
Evansville  to  New  Harmony,  Ind,,  about  30  miles.  C.  J. 
Siebert,  Evansville,  is  Gen.  Mgr.     Noted   July   15. 

Wisconsin — A,  E.  Appleyard,  Ashl.and,  is  interested  in  the 
construction  of  an  electric  railway  from  Ashland  to  Bay- 
field, Wis. 

Kansas — Kansas  City  Southern  Ry. — This  company  has 
been  granted  a  20-year  franchise  for  trackage  rights  by  the 
Kansas  City  Commission  for  which  the  company  agrees  to 
replace  its  low  pier  bridge  across  the  Kaw  River  with  a 
new  two-pier  high-line  bridge  and  to  pay  part  of  the  cost 
of  viaducts  for  eliminating  the  grade  crossings  at  Fifth, 
Seventh  and  12th  St.  C.  E.  Johnston,  Kansas  City,  is  Ch. 
Engr. 

Kansas— Newton,  Kansas  &  Nebraska  R.R. — This  company 
■will,  according  to  press  reports,  soon  start  work  on  the  con- 
struction of  its  proposed  railway  from  Newton  through  Har- 
vey, McPherson,  Dickinson,  Saline,  Clav  and  Washington 
Counties,  about  142  miles.  S.  O.  Waddell,  Newton,  is  Ch. 
Engr.      Noted  July    15. 

South  Dakota — Yankton  &  Northern  Ry. — This  company 
has  been  incorporated  to  construct  a  railway  from  Yankton 
to  Watertown,  S,  D,.  about  145  miles,  E,  S,  Johnson,  W,  J. 
Gantle  and  W.  E.  Heaton,  all  of  Yankton,  are  the  incor- 
porators. 

Wyominc — The  Popsia  Coal  Co.,  Hudson,  plans  to  construct 
a  railway  from  .'thoshone  to  the  northwestern  coal  fields. 
H.  O.  Barber  is  Mgr. 

Montana — Press  reports  state  that  North  Country  farm- 
ers   and    the    American     Society    of    Equity    contemplate     the 


Mont.,    to    gain    a    more    efficient    means    of    transportation    to 
the    line    of    the    Great    Northern    Ry. 

Texas — Crosbyton-South  Plains  R.R. — This  company,  it  is 
reported,  has  been  taken  over  by  the  Santa  F§  System  which 
plans    to    extend    same.      A.    B.    Spencer,    Crosbyton,    is    Gen. 

Mgr. 

Texas — Rio  Grande  Ry, — This  company  has  agreed  to  con- 
vert the  railway  which  runs  between  Brownsville  and  Point 
Isabel,  a  distance  of  22  miles,  into  a  standard-gage  line  and 
to  make  other  improvements  including  the  operation  of  an 
electric  street  railway  in  Brownsville  and  the  dredging  of  a 
deeji-water  channel  to  connect  with  the  outer  deep  water 
of  the  gulf,  provided  a  bonus  of  $75,000  is  raised  toward 
the  proposed  work.  The  entire  cost  ot  the  project  is  $400,- 
000.      John    J.    Harden    is   Chn.    of    the    Bonus    Com. 

Oklahoma — Tulsa  Traction  Co. — This  company,  recently 
incorporated,  will  take  over  the  Union  Traction  Co.  and  con- 
struct an  extension  to  Sapulpa,  about  15  miles.  Plans  are 
also  being  considered  for  an  extension  to  Okmulgee,  via 
Bixby,  about  35  miles.  A.  J.  Biddison,  I.  F.  Crow,  G.  C.  Steb- 
bins,  W.  E.  Bennett  and  J.  S.  Pearce,  all  of  Tulsa,  are  the 
incorporators. 

Washlnprton — Washington  Electric  Ry. — This  company  has 
secured  a  right-of-way  about  15  miles  southeast  of  ChehaliS, 
in  Lewis  County,  where  it  plans  to  construct  an  electric  rail- 
way.    H.  C.  Coffman,  ChehaliS,  is  Pres,  and  Gen.  Mgr, 

Ontario — The  Hydro-Electric  Power  Commission  is  having 
surveys  made  for  the  construction  of  a  railway  from  Hamilton 
to  Port  Dover  and  other  points  on  Lake  Erie.  F.  Gaby,  To- 
ronto,   is   Ch,    Engr. 

LIGHT,    HE-VT    AND    POWER 

Blngrhamton,  N.  Y. — The  City  Council  has  authorized  the 
sale  of  $148,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  municipal  electric-light  and  power 
plant,     TJ.  W.  Foster  is  City  Clk. 

+Syracuse,  N.  Y. — The  Globe  Malleable  Iron  Works,  lOS 
Greenway  Ave.,  has  awai-ded  the  contract  for  a  34x52-ft.,  one- 
story  power  house  to  the  W.  J.  BURNS  CO.,  Syracuse,  at 
$4000. 

Millville,  N.  J. — The  City  Commissioners  have  passed  a 
resolution  to  ask  for  bids  -for  the  installation  of  a  municipal 
electric-light  plant.  Plans  for  the  proposed  plant  have  been 
approved.     N.  B.  Wade  is  City  Engr. 

Tarentum,  Penn. — The  Borough  Council  has  authorized  the 
expenditure  of  $21,000  for  improvements  to  the  municipal  elec- 
tric-light plant.  Sidney  B.  Martin,  Penn  Bldg.,  Pittsburgh,  is 
Engr. -in -Charge. 

Baltimore,  Md. — It  is  reported  that  plans  are  being  con- 
sidered for  the  establishment  of  a  municipal  electric-light 
plant,  power  to  be  obtained  from  Jones  Falls.  The  estimated 
cost  is  $200,000.  Ezra  B.  Whitman,  Fidelity  Bldg.,  is  Consult. 
Engr. 

Baltimore,  Md. — The  Bartlett-Hayward  Co.  will  build  a 
one-story  boiler  house  and  power  building  at  Scott  and  Ram- 
say St.  to  cost  about  $4000.  The  building  will  be  fireproof, 
43x62-ft.  Motors  of  5000-hp.  capacity  will  be  installed,  while 
the  boilers  will  aggregate  1000  hp. 

+Nebo,  N.  C. — The  Morganton  Light  &  Power  Co.,  Morgan- 
ton,  N.  C.  has  awarded  the  contract  for  the  construction  of  a 
dam  across  the  Catawba  River  at  a  point  near  Nebo  to  the 
ELLIOTT  BUILDING  CO.,  Hickory,  N.  C,  at  about  $110,000. 

-Ajiniston,  .\la. — The  City  Council  has  granted  a  franchise 
to  the  Alabama  Power  Co.  to  extend  its  gas  mains  to  Oxford, 
a  distance  of  three  miles.  Estimated  cost,  $11,000.  The  com- 
pany is  also  extending  its  mains  to  Blue  Mountain,  a  suburb, 
at  a  cost  of  $5000.     A.   L.  Kenyon  is  Mgr. 

Hazard,  Ky. — The  Kentucky  River  Power  Co.,  recently  or- 
ranized.  will  build  a  power  plant,  to  cost  $300,000.  to  develop 
about  5000  hp.  to  serve  the  coal-mining  district  of  the  state. 
A  25-mile  transmission  system,  costing  $25,000,  will  be  con- 
structed. R.  L.  Cornell,  Hazard,  is  Mgr.  and  Engr.  Noted 
Aug,  26. 

^Vkron,  Ohio — The  Falls  Rubber  Co.  has  awarded  the  con- 
tinit  tor  the  construction  of  a  power  house  to  the  AKRON 
STOR.\GE   &    CONTRACTING   CO.,    at   about   $5000. 

Batavia,  Ohio — It  is  reported  that  the  Village  Council  has 
decided  to  close  down  the  municipal  generating  station,  and 
will  purchase  energy  for  operating  the  municipal  system  from 
the  Cincinnati,  Georgetown  &  Portsmouth  Traction  Co.,  Cin- 
cinnati. 

Northfleld,  Oliio — An  election  will  be  held  Sept.  20  to  vote 
on  the  question  of  issuing  $12,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  installation  of  a  municipal  elec- 
tric-light  system    in   Northfield. 

LaPayette,  Ind. — The  General  Service  Co.  will  shortly  be- 
gin the  construction  of  a  condensing  plant  to  cost  about 
$150,000  at  present,  and  about  $300,000  when  fully  equipped. 
One  2500-kw.  unit  will  be  installed  at  once,  and  the  building 
will  have  an  ultimate  capacity  of  10,000  kw.  Thomas  Dono- 
hue  is  Mgr.  and  Ch.  Engr. 

+  DowaKiac,  Mich. — The  Board  of  Public  Works  has  award- 
ed the  contract  for  a  new  generator  and  switchboard  for  the 
municipal  electric-light  plant  to  the  WESTINGHOUSE  ELEC- 
TRIC   &    MFG.    CO.,    Pittsburgh,    Penn.,    at    $5725, 

Kalamazoo,  Mich. — .\n  election  will  be  held  Sept.  7  to  sub- 
mit to  the  voters  the  question  of  issuing  $350,000  in  bonds  for 
extensions  and  improvements  to  the  municipal  electric-light 
plant,      Clarence    L,    Miller    is    City    Clk, 

Lakefleld.  Minn (Official) — See  item  under  "Water  .Sup- 
ply— Irrigation." 

Waseca,  Minn. — It  is  reported  that  the  installation  of  a 
gas  plant  in  Waseca,  to  cost  between  $65,000  and  $75,000,  is 
under  considei'ation. 

+Ha'i'iland,  Kan. — The  contract  for  constructing  and  equip- 
ping an  electric-light  plant  has  been  awarded  to  the  F.  D, 
MARTIN  CONSTRUCTION  CO.,  Rialto  Bldg.,  Kansas  City,  Mo,,, 
at    X42!)5.      E.    T.    Archer    &    Co.,    New .  England    Bldg.,    Kansas 


construction    of  an   electric    railway    from    Opheim    to    Nashua,  City,    Mo.,    is    Engr.-in-Charge.      Noted    July    29 
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SiMitli    lluvrii,    Iviiii It    is    reporti'Cl    that    the    South    Haven 

Klectrir  Llffht  Co.  will  soon  install  a  new  geneiatiiigr  unit. 
and  will  purchase  a  2.'>-hp.  oil  engine,  one  30-kw.  generator 
and   exciter.     J.   R.    Britton   is  Mgr. 

KilKiir,  !Vel>. — Rids  will  lie  received  until  1  p.m..  Sept.  3. 
by  the  Mavor  ami  (Mtv  Council  tor  the  cotistiuction  of  a 
municipal-electric'  Unhi  plant.  includinK  some  electrical  ma- 
terial, construction  of  pole  line,  and  adaptinn  tlie  city  pump 
and  well  to  electric  drive.  The  estimated  cost  is  $G000.  W. 
.1.    I'.reckenridge    is   City    Clk. 

WilloH-  liUke,  S.  D. — B.  H.  Lamont.  Willow  Lake,  con- 
templales  the  establishment  of  an  electric-lighting  system  to 
serve   l'l;ul<    County.      A   21-hr.   service  will   be    furnished. 

■fKiii>liiii>s)<T,   Mo It   is  reported   that  the  Johnson  County 

Light  iS:-  I'owir  Co..  recently  incorporated,  has  awarded  the 
contract  for  llie  construction  of  a  $10,000  electric-light  plant 
to  the  .STANDARD  ENCINEP^RING  CO..  Kansas  City.  J.  .1. 
Freundlich.  509  Republic  Bldg..  Kansas  City,  is  Offlcial-in- 
Charge. 

CorninK.  Ark George  A.  Booser.  owner  of  the  local  elec- 
tric-light plant,  is  considering  changing  the  system  from  di- 
rect to  alternating-current,  and  building  transmission  lines 
to   Success  and   Datto. 

+Denton,  Tex. — The  contract  for  the  construction  of  a 
power  plant  for  the  College  of  Industrial  Arts  has  been 
awarded    to  J.   F.   JOHNSON  at    $7500. 

+Huiitsville,  Tex. — The  contract  for  heating  and  plumbing 
eiiuipment  in  the  Sam  Houston  Normal  School  has  been 
awarded  to  KENNISON   BROS.,  at  $28,473. 

+  Sau  Marcos,  Tex. — The  contract  for  heating  and  plumbing 
equipment  in  the  Southwest  Texas  Normal  School  has  been 
awarded    to    DONNELLY    &   WHITE,    at   $40,798. 

Lewiston,  Idaho — The  Lewiston  Commercial  Club  is  con- 
sidering a  plan  to  build  a  dam  and  power  plant  on  either 
the  Snake  or  the  Clearwater  River,  to  furnish  energy  for 
lighting  and  other  purposes.  Robert  S.  Erb  is  Pres.  of  the 
Commercial    Club. 

Stannood,  AVasli. — The  City  Council  has  granted  a  fran- 
chise to  George  W.  Kunze,  Arlington,  for  furnishing  elec- 
tricity to  the  town  for  a  period  of  50  years.  It  is  reported 
that  Mr.  Kunze  will  purchase  the  local  plant,  owned  by  C.  A. 
Query,  at  $12,250,  and  will  establish  a  lumber  mill  to  be  driven 
\>y  electricity'. 

+Portlan(l,  Ore. — The  contract  for  installing  heating  and 
ventilating  equipment  in  the  Franklin  High  School  has  been 
awarded  to  J.  F.  SHEA,  at  $22,928.     Noted  July  29. 

Kureka,  Calif. — It  is  reported  that  the  Western  States  Gas 
&  Electric  Co.  will  spend  $12,000  in  enlarging  its  plants  in 
Humboldt  County.  H.  L.  Jackm.an,  Eureka,  is  Mgr.  and  Cont. 
-A.gt. 

Meroed,  Calif. — It  is  reported  that  the  San  Joaquin  Light  & 
Power  Co.,  Fresno,  will  build  a  $65,000  substation  at  Merced. 
H.  H.  Adams  is  Local  Mgr.  and  Gen.  Supt.  at  Merced. 

Ontario,  Calif. — The  Ontario-Upland  Gas  Co.  will  enlarge 
its  plant  and  lay  new  mains  at  an  estimated  cost  of  $20,000. 

Liverpool,  N.  S. — T.  R.  Bartling.  Town  Engr..  has  been 
authorized  to  prepare  plans  and  call  for  bids  at  once  for  im- 
provements to  the  municipal  electric-light  plant  to  cost 
about   $15,000. 

BRIDGES 

Manchester,  N.  H. — Plans  for  the  new  bridge  at  South 
Kim  St.  will  soon  be  completed.  Its  cost,  about  $75,000.  will 
be  divided  as  follows:  The  city  will  pay  $40,000,  the  Boston 
&  Maine  R.R..  $24,000.  and  the  Manchester  St.  Ry.,  $12,000.  S. 
J.  Lord   is  City  Engr.     Noted   July   15. 

+l,a\vrence,  Mass. —  (Official) — Bids  were  received  Aug.  16 
by  the  Commissioners  of  Esse.x  County  for  rebuilding  the  Lor- 
ing  St.  Bridge  over  the  Shawsheen  River.  Lawrence,  from 
the  following:  Hvde  Park  Construction  Co.,  Boston,  $13,- 
714;  William  Francis  Fitzgibbon.  Beverly.  $15,784;  Hynes  Con- 
struction Co..  Wales.  $16,929;  LAWLER  BROS..  Charlestown. 
$20,051  (awarded  contract):  Michiel  L.  Camarco,  Lee,  $22,656; 
William  L.  Miller  Co..  Boston,  $32,769;  W.  N.  Pike  &  Sons, 
Lawrence.    $22,149    (unsigned   bid).      Noted   Aug.    5. 

Bristol,  Conn. — Plans  are  being  prepared  by  Carleton  W. 
Euell,  City  Engr.,  for  a  steel  bridge  over  the  Pequabuck  River 
on  Broad  St. 

*^Ve.stpo^t,  Conn. —  (Official) — Bids  will  be  received  until 
2  p.m..  Sept.  22,  by  the  State  Highway  Commissioner.  Cap- 
itol. Hartford,  for  the  construction  of  a  single-leaf  deck  lift 
bridge  over  the  channel  of  the  Saugatuck  River.  Westport. 
and  for  electrical  equipment  necessary  to  operate  the  bridge. 
C.  J.   Bennett  is  State  Highway  Comr. 

Elizabeth.  N.  J. — Bids  will  be  received  until  Sept.  7  by  the 
Board  of  Chosen  Freeholders  of  Union  County  for  the  con- 
struction of  two  bridges,  one  on  the  Lower  Rd..  Rahway,  and 
the  other  on  Hussa   St.,   Linden. 

Bangor,  Penn. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  17,  by  George  F.  P.  Young.  Controller  of  Northamp- 
ton County.  Easton.  for  the  construction  of  a  reinforced-con- 
crete  bridge  over  Martin's  Creek  in  the  Borough  of  Bangor. 
known   as  County  Bridge  No.   48. 

Halifax,  Penn. — The  State  Water  Supply  Commission  has 
approved  the  application  of  the  Pennsylvania  R.R.  for  per- 
mission to  build  a  bridge  over  Armstrong  (jreek  near  Halifax. 
A.  C.  Shand.   Philadelphia,  is  Ch.    Engr. 

Jenkintown,  Penn. — Plans  are  being  prepared  for  a  new 
bridge  over  the  tracks  of  the  Philadelphia  &  Reading  Rv.  on 
Switchville  St..  Jenkintown.  It  will  be  a  110-ft.  steel  span. 
The  estimated  cost  is  $40,000.  John  N.  Jacobs,  Norristown,  is 
Controller  of  Montgomery  County. 

+Johnsonbnre.  Penn. — The  Town  Council  has  awarded  the 
Ciintract  for  the  construction  of  a  reinforced-concrete  bridge 
over  the  East  Branch  of  the  Clarion  River  to  HARRY  KOONS. 
Johnsonburg.  at  $6300. 

+PittsburKh,  Penn. —  (Official) — The  Commissioners  of  Al- 
legheny County  have  awarded  the  contract  for  repairs  to  ap- 


proaches .and  tlooi-  of  Bridge  No.  6  over  the  Youghiogheny 
Itiver,  to  C.  W.  HAGGART,  323  Fourth  Ave.,  Pittsburgh,  at 
$18,425.      Noted   Aug.    12. 

I'niontonn,  Prnn. — Bids  will  be  received  until  noon.  Sept.  28, 
by  Harry  Kisinger.  Controller  of  Fayette  County,  Uniontown, 
and  by  the  Conttoller  of  Westmoreland  County,  Greensburg, 
for  ttie  consti'uction  of  a  plate  girder  bridge  with  concrete 
suljsti-ucture  and  Iloor,  over  Jacobs  Creek  at  West  Overton, 
between   the   two  counties. 

Courtlnnd,  Vn. —  (Official) — The  Board  of  Supervisors  of 
Southampton  County  announces  that  it  is  not  in  a  position  to 
build  the  proposed  Gary  Bridge  over  the  Nottaway  River  at 
present,  and  the  advertisement  for  bids  to  be  received  until 
Sept.    3    has    been    recalled.      Noted    Aug.    26. 

Riohniond.  Aa. — Press  i-eports  state  that  the  Administra- 
tive Board  has  directed  the  City  Engineer  to  prei)are  plans 
for  the  construction  of  a  bridge  over  Grace  St.  from  Taylor's 
Hill  (22d  St.)  to  Memorial  Hospital.  The  cost  is  tentatively 
estimated  at  $250,000.     Charles  E.  Boiling  is  City  Engr. 

Kejser,  >V.  Va. — Bids  will  be  received  until  .Sept.  14  bv  J. 
V.  Bell,  Clk.  of  Mineral  County,  for  the  construction  of  two 
reinforced-concrete  bridges,  one  30-ft.  span  over  Georges  Run. 
an<l  one  50-ft.  span  ovei-  Beaver  Run,  both  with  14-ft.  road- 
ways. 

+Athens,  Ga — The  Commissioners  of  Clarke  County  have 
awarded  the  contract  for  repairing  the  Princeton  Bridge  to 
the  EAST  ST.  LOUIS  BRIDGE  CO.,  East  St.  Louis,  III.,  at 
$4357.      Noted    July    15. 

+Daltan,  Ga. —  ((Official)— Bids  will  be  received  until  1:30 
p.m.,  Sept.  11,  by  H.  J  Wood,  Ordinary  and  Chn.  of  County 
Bd.  of  Whitfield  County,  for  the  construction  of  a  reinforced- 
concrete  bridge  across  Coahulla  Creek.  It  will  have  one  80- 
ft.    and  one  25-ft.   span.     Noted   Aug.   19. 

Jesnp,  Ga. —  (Official) — Plans  will  be  completed  about  Sept. 
10  for  the  construction  of  a  bridge  across  the  Altamaha  River 
between  Wayne  and  Liberty  Counties.  Ira  M.  Ravbon.  Jesup, 
is  Clk.   Bd.    of  Comrs.   of  Wayne  County.      Noted   Aug.    19. 

Maeon,  Ga. — It  is  reported  that  the  Central  of  Georgia  Ry. 
will  build  a  concrete  viaduct  on  Plum  St.  between  Fifth  and 
Sixth  St.,  to  cost  about  $75,000.  The  work  will  be  done  in 
connection  \\'ith  the  new  union  passenger  station  at  the  foot 
of  Cherry  St.  J.  M.  Fitzgerald,  Macon,  is  Supvr.  of  Bridges 
and   Bldgs.,    Central    of  Georgia    Ry. 

+John8onville,  Tenn. — The  Nashville.  Chattanooga  &  St. 
Louis  Rj'.  has  awarded  the  contract  foi-  a  new  steel  draw- 
bridge over  the  Tennessee  River  in  Johnsonville,  to  H.  M. 
GOULD.    Nashville. 

Lancaster,  Ky — The  Fiscal  Court  of  Garrard  County  has 
voted  to  build  a  bridge  across  White  Creek  in  the  Point 
Lick  section. 

Akron,  Ohio — Bids  will  be  received  until  Sept.  17  by  the 
Board  of  Commissioners  of  .Summit  County  for  the  construc- 
tion of  the  substructure  of  the  Glchrist  Bridge  in  Springfield 
Township.      C.    L.    Bower   is    Clk.    of   Comrs. 

Ashland,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Sept.  17,  by  the  Board  of  Commissioners  of  Ashland  County 
for  the  construction  and  repair  of  five  county  bridges.  H.  C. 
Westover  is  County  Audr.     B.  "Welty  is  Clk.  of  Comrs. 

Cleveland,  Ohio — Bids  will  be  received  until  noon.  Sept.  16, 
by  the  Commissioner  of  Purchases  and  Supplies.  Room  t11. 
City  Hall,  for  foundations,  approaches  and  structural  steel 
work  for  the  Union  Ave.  grade  crossing.  Robert  Hoffman  is 
City  Engr. 

Dayton,  Ohio — The  Directors  of  the  Miami  Conservancy 
District  have  approved  the  plans  of  the  Pennsylvania  R.R.  for 
a  bridge  over  tlie  Miami  River  replacing  the  one  washed  awav 
by  the  flood  of  1913.  It  will  cost  about  $300,000.  The  Big- 
Four  and  the  Cincinnati.  Hamilton  &  Dayton  lines  will  also 
use  tlie  bridge. 

+Marysville,  Ohio — The  Board  of  Commissioners  of  Union 
Countv  has  awarded  bridge  contracts  to  the  CAPITOL  CON- 
STRUCTION CO..  Columbus,  at  $4676  for  the  Ford  Bridge,  and 
to  the  BELLEFONTAINE  BRIDGE  &  IRON  CO.,  Bellefon- 
taine.    at    $3197    for    the    Jones    Bridge. 

Warren,  Ohio — Bids  will  be  received  until  Sept.  13.  by 
the  Board  of  Commissioners  of  Trumbull  County  for  the  con- 
struction of  the  Griswold  St.  Bridge,  Warren.  W.  R.  Har- 
rington   is   County    Audr. 

I  :rownsto«-n.  Ind. —  (Official) — Bids  will  be  received  until 
Sept.  T  by  the  Commissioners  of  Jackson  County  for  the  con- 
struction of  nine  bridges.     Albert  Leudtke  is  Audr. 

Corydon,  Ind. —  (Official) — Bids  will  be  received  until  2  p.m., 
Sept.  7,  by  the  Commissioners  of  Harrison  County  for  the  con- 
struction   of  three    steel   bridges.      J.   L.    O'Bannon   is   Audr. 

Crawfordsvllle,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Sept.  7,  by  the  Commissioners  of  Montgomery  County 
for  the  consti-uction  of  several  bridges.      B.   B.   Engle   is   Audi*. 

+  Crown  Point,  Ind. — It  is  reported  that  the  contract  for 
the  construction  of  a  concrete  liridge  on  the  Lincoln  Higli- 
way  in  Lake  County  has  been  awarded  to  the  ENGINEERING 
CONSTRUCTION  CO..  106  North  LaSalle  St.,  Chicago.  111.,  at 
$10,990. 

Danville.  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m..  Sept.  11.  by  the  Commissioners  of  Hendricks  County  for 
the  construction  of  five  bridges  and  the  repair  of  others.  L. 
W.    Borders  is  Audr. 

Hartford  City,  Ind — (Official) — Bids  will  be  received  until 
2  p.m..  Sept.  6.  by  the  Commissioners  of  Blackford  County 
for  the  construction  of  two  concrete  bridges.     J.  L.  McGcath  is 

Audr. 

Hartford  City.  Ind. — The  City  Council  plans  the  construc- 
tion of  two  new  bridges  over  Little  Lick  Creek  at  Jefferson 
St.  and  Spring  St..  estimated  to  cost  $4000  and  $2000  respec- 
tively. 

Indianapolis,  Ind. — Bids  will  be  received  until  10  a.m..  Sept. 
3,  by  the  Board  of  Park  Commissioners  for  the  construction 
of  a   trestle  over   Pleasant   Run   at   Michigan    St. 
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Pcni.  linl. — -(Official) — Bids  will  be  received  until  noon, 
Sept.  S.  by  the  Commissioners  of  Miami  County  tor  the  con- 
struction of  a  concrete  bridge  in  Ricfiland  Township.  F.  K. 
MciOlheny   is  Audr. 

ItriiNNcliiT,    Iiiil (Official) — Bids    will    be    received    until    2 

p.m..  Sept.  7.  by  the  Commissioners  of  Jasper  Count.v  for  the 
construction  of  several  bridges.     J.   r.  Hammond  is  Audr. 

+  ltirhiii<>n<I.  Inrt. — (Othcial) — The  Hoard  of  Commissioners 
of  Wayne  (~'ounty  has  awaidcd  the  contract  for  the  construc- 
tion of"  four  bridges  to  ISAAC  IC.  SMITH.  Richmond,  at  $23,000 
for  the  four.  The  work  includes  the  North  12th  St.  Bridge 
in  the  City  of  Richmond;  the  Short  Creek  Bridge;  the  Center- 
ville  Bridge  and  the   McConaha  Bridge.      Noted  Aug.   19. 

WiirNnn-.  Inil.— (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  1).  by  the  Commissioners  of  Kosciusko  County  for 
the   construction    of    nine   bridges.      V.    I).    Mock    is   Audr. 

LnuNioK,  MIcli. — Under  the  terms  of  the  new  trunk  line 
highway  law,  passed  by  the  last  legislature,  the  State  High- 
way Commission  will  spend  about  $80,000  this  year  for  con- 
structing new  bridges.  Frank  F.  Rogers  is  State  Highway 
Comr. 

Ilifhinnil  Center,  >Vis. —  Plans  are  being  prepared  by  H.  A. 
Abbott,  Div.  Engr.,  State  Highway  Comn.,  for  three  steel 
bridges  with  conci'ete  floors  and  abutments,  40-,  60-  and  80-ft. 
spans  respectivel.v.  in  Richland  Center.     R.  Sutt  is  City  Clk. 

Urainenl,  Minn. — Bids  will  be  received  until  2  p.m..  Sept. 
7.  by  C.  W.  Mahlum,  Audr.  of  Crow  Wing  County,  for  a  bridge 
over  the  Pine  River  to  consist  of  three  30-ft.  spans  on  rein- 
forced-concrete  abutments;  also  for  the  construction  of  two- 
rein  forced-concrete   bridges. 

+  Crook.>(ton,  Minn. — The  Commissioners  of  Polk  County 
have  awarded  contracts  for  the  construction  of  14  steel 
bridges  in  various  townships  to  GRIJND  &  NORDQUIST,  Pitt, 
.Minn.,   at   $19,9!H. 

Mnnknto,  Minn. — It  is  reported  that  the  city  of  Mankato 
has  retained  r)f)nald  Price,  Omaha,  Neb.,  to  prepare  plans  for 
a  reinforced-concrete  bridge  across  the  Minnesota  River  at 
Mankato.  It  will  be  about  560  ft.  long,  and  the  cost  must 
not  exceed  $SO,O0O.  J.  H.  A.  Brahtz,  Consult.  Engr.,  St.  Paul. 
will  supervise   the   construction   work. 

+Wailena,  Minn. —  (Official) — The  Commissioners  of  Wa- 
dena C!;ountv  have  awarded  the  contract  for  the  construction 
of  State  Bridge  No.  1551  to  the  MINNEAPOLIS  BRIDGE  CO., 
Minneapolis,  at  $4875.  Other  bidders  were:  Hennepin  Bridge 
Co.,  $5376;  Great  Northern  Bridge  Co.,  $5350;  Illinois  Steel 
Bridge  Co.,  $4950:  Plymouth  Construction  &  Repair  Co.,  $5660. 
Noted    .^ug.    12. 

+r;irnrfl,  Kan. —  (Official) — The  Commissioners  of  Crawford 
County  have  awarded  contracts  for  the  construction  of  four 
steel  "girder  bridges  to  the  CONCRETE  STEEL  &  CON- 
STRUCTION CO.,  Joplin,  Mo.,  at  $3510,  and  for  one  concrete 
bridge  to  the  TOPEKA  BRIDGE  &  IRON  CO.,  Topeka,  at 
$106(1.      Noted    Aug.    12. 

KanNBM  City,  Kan. — It  is  reported  that  plans  prepared  bv 
R.  L.  Mc.Vlpine.  County  Engr.  of  Wyandotte  County,  for  a 
single-deck  bridge  with  27-ft.  roadway  and  double  car  tracks 
over  the  Kaw  River  on  Central  Ave.,  were  not  approved  by 
the  War  Department.  New  plans  will  be  prepared  by  Har- 
rington. Howard  &  Ash,  Consult.  Engr.,  Orear-Leslie  Bldg., 
Kansas  City.  Mo.  The  estimated  cost  is  $450,000.  to  be  di- 
vided between  Wvandotte  County  and  the  Metropolitan  St. 
Ry.  Co..  Kansas  City.   Mo.     Noted  May   27  and  July  8. 

+  Mound  City.  Kan. — The  Board  of  Commissioners  of  Linn 
County  has  awarded  the  contract  for  the  construction  of  four 
bridges  to  the  TOPEKA  BRIDGE  &  IRON  CO.,  Topeka,  at 
$9925. 

+Topeka,  Kan. — The  city  has  awarded  the  contract  for  the 
C{>nstruction  of  a  bridge  across  Shunganunga  Creek  on  Lin- 
coln St.  to  ALLEN  &  FULTON,  Topeka,  at  $11,524.  Other  bid- 
ders were:  Fred  Luttjohann,  $11,900,  and  the  Topeka  Bridge 
Co.,    $13,850.      Noted   July   S. 

+Freniont,  Nel>. —  (Official) — The  Commissioners  of  Dodge 
CounH'  have  awarded  the  contract  for  all  county  bridge  con- 
struction f',.  a  period  of  one  year  to  the  STANDARD  BRIDGE 
CO.,    Omaha.      Five   other  bids   were   received.      Noted   Aug.    12. 

+MeiIora,  N.  D. — The  National  Park  Transcontinental 
Ilighwa.v  Association  has  awarded  the  contract  for  the  con- 
stiuetion  of  a  bridge  over  the  Little  Missouri  River  at  Medora 
to  the  ILLINOIS  STEEL  BRIDGE  CO.  at  $17,000,  including  ap- 
proaches  and    I'iprapping.      Noted    Ma.v    13    and    Aug.    12. 

KanHnN  City,  Mo. — It  is  reported  that  bids  will  be  received 
about  .Sept.  14  by  the  Board  of  Park  Commissioners  for  the 
construction  of  a  reinforced-concrete  viaduct  at  77th  St.  and 
the  Paseo.  The  estimated  cost  is  between  $40,000  and  $50,000. 
Harrington,  Howard  &  Ash,  Orear-Leslie  Bldg.,  Kansas  (iity, 
is    Engr.-in-Charge.      Noted    Feb.    4. 

Perryville,  Mn. — Bids  will  be  received  until  Sept.  7  by 
Thomas  J.  Killian,  Road  and  Bridge  Comr.  of  Perry  County, 
for  the  construction  of  a  steel  bridge  with  wood  floor  and 
stone  or  conci-ete  abutments  and  a  steel  bridge  with  concrete 
floor  and  abutments. 

DallaH,  Tex. — It  is  i-eported  that  plans  are  being  prepared 
bv  the  Stone  &  Webster  Engineering  Corporation,  Boston, 
Mass.,  for  a  viaduct  between  Dallas  and  Oak  Cliff.  The  esti- 
mated  cost  is   $50,000.     J.   M.   Preston    is  City  Engr. 

+.Menard,  Tex.  —  The  Commissioners  Court  of  Menard 
Cf'Unty  has  awarded  the  contract  for  the  construction  of  two 
low-water  bridges  across  the  »San  .Saba  River  to  AUSTIN 
BROS..  Dallas,  at  $6550. 

I..an'ton,   Okia (Official) — Bids   will   be   asked    in   about   60 

days  by  the  Commissioners  of  Comanche  County  for  the  con- 
struction of  county  bridges  to  cost  about  $5000.  S.  A.  Joyner 
is  County   Engr.      Noted    Aug.   19. 

Mt.  Vernon,  WumIi. — The  Commissioners  of  Pierce  County 
plan  to  build  an  SO-ft.  Howe  truss  span  bridge  across  Diasbud 
"leek  on  State  ltd.  No.  11.  The  work  will  be  done  by  county 
:'orces  from  plans  prepared  b\-  .\.  L.  Strong,  Countj-  Engr. 

+nerkelry,  Cnlif.— The  City  Council  has  awarded  the  con- 
tract for  the  construction  of  .a  bridge  across  Coi-dornices 
<*ieek   to  1>.  McDON.\LD  at  $5675.     Noted  .luly  22  and   Aug.  19. 


Uroville.  Ciilif. — Bids  will  be  received  until  Sept.  11  by  the 
13oai-d  of  Supervisors  of  Butte  Count>'  for  the  construction  of 
a.  number  of  county  bridges.  The  estimated  cost  is  $14,400. 
C.  M.  Polk  is  County  Surv. 

+I'lnferville.  C.Tlif.— The  Board  ..f  ^^niMivisors  of  Eldorado 
County  lia.s  awanled  the  conti^irt  iCi  ili,.  construction  of  a 
Ipridge  acToss  the  South  Fork  <ir  lie  .\merican  River  to 
ULUXOMK  *  Cii..  Monadnock  l.hl^..  Sun  Francisco,  at  $11.- 
470,  including  a  macadam  covering  on  the  floor,  or  $11,250 
withou^  the  macadam.     Noted   Aug.   5. 

Rail  Roail  Plat.  Calif.  —  The  Supervisors  of  Calaveras 
County,  San  Andreas,  have  approved  plans  for  a  670-ft.  steel 
bridge  across  the  Moklumne  River  at  Rail  Road  Plat. 

Hed    Bluft',    Calif The    Board    of  Supervisors    of    Tehama 

County  will  soon  ask  bids  for  the  construction  of  a  rein- 
forced-concrete iDridge  across  Mill  Creek  in  Los  Molinos 
Colony. 

■fVisnlia,  Calif.  —  The  Board  of  Supervisors  of  Tulare 
County  has  awarded  the  contract  for  a  bridge  over  Kings 
River  to  the  TURNER  CO.,  Los  Angeles,  at  $14,333.  Other 
Idders  were;  Boardman  Construction  Co.,  $17,019;  Johnson 
Bros.,  $15,680;  Settelwell  Co..  $23,000;  Mesmeyer  Co.,  $17,753; 
Mercereau  Bridge  &  Construction  Co.,  $18,681;  C.  E.  Cotton, 
$17,469:  Manning  Bros.,  $21,400;  Parlier  Construction  Co.,  $PI.- 
336;  Munoz  &  Munoz,  $18,998;  California  Construction  Co.. 
$15,700.      Noted    Aug.   5. 

Halifax,  IV.  S. — (Official) — Bids  will  be  received  until  noon. 
Sept.  11,  by  B.  H.  Armstrong,  Comr.  Pub.  Wks.  and  Mines,  for 
the  construction  of  174  culverts  of  permanent  material  on 
several   I'oads. 

AV.VTER     SUPPLY — IRRIGATION 

MadiMou,  Maine — The  purchase  of  the  property  rights  and 
franchises  of  the  Madison  Water  Co.  is  being  considered  by 
the   city. 

BoHtftn,  MaH.s. — Bids  will  be  received  until  Sept.  9  by  the 
Public  Works  Department  for  laying  11,500  ft.  of  10-  and 
12-in.  water  mains  in  several  streets  in  East  Boston.  Edward 
F.   Muiphy  is  Comr. 

Boston,  >InNN. — The  Commissioner  of  Public  Works  plans 
to  construct  a  high  pressure  fire  service  pumping  station  at 
Dorchester  Ave.   and    Summer  St. 

Hartford,  Conn. — Bonds  for  $10,000  have  been  sold.  The 
proceeds  will  l)e  used  towai'd  the  construction  of  the  Nepaug 
water   system.      Noted   Aug.    12    and    26. 

Ne^v  Britain,  Conn. — Plans  are  being  prepared  by  William 
H.  Hall,  City  Engr.,  for  the  construction  of  the  Burlington 
Reservoir.     Noted  Mar.   25. 

AVindsor,  Conn. —  (Official) — Bids  were  received  Aug.  20  for 
the  construction  of  a  water  system  as  follows  Antonio 
Lambo,  Waterbury,  $34,560;  A.  D.  Ambrosio,  Hartford,  $34,704; 
Sussi  &  Williams,  Boston,  Mass.,  $35,872;  Bernardino  &  Tom- 
assetti  Construction  Co.,  Meriden,  $39,069;  A.  W.  Byrne,  Hart- 
ford, $39,166;  Abbott  &  Bowes,  Cohoes,  N.  Y.,  $39,623;  Hanson 
Construction  Co.,  Boston,  Mass.,  $40,455;  Louis  D.  Gregory, 
New  York,  $40,813;  Cordener  &  Montague,  .Springfield,  Mass., 
$41,405;  T.  F.  Folev  Co.,  South  Norwalk,  $42,374;  Piersen  En- 
gineering &  Construction  Co.,  Hartford,  $42,671;  Wav  &  Col- 
lilli,  Springfield,  Mass.,  $43,633;  F.  N.  Lewis,  New  York,  $46,- 
412;  Daly  &  Merritt,  Portchester,  N.  Y.,  $47,163;  Middlesex 
Contracting  Co.,  Franklin,  Mass.,  $48,581.  H.  R.  Turner  is 
Supt.   of  Water  Wks.     Noted   Aug.   5. 

Hudson  Falls,  X.  Y.  —  Charles  E.  Perry,  Consult.  Engr., 
Albany,  who  was  retained  by  the  village  to  estimate  the  cost 
of  a  water  system  has  made  the  following  report:  Three 
pond  conduit,  $6453,  intake  reservoir,  $8501,  conduit,  $77,485. 
distributing  system,  $78,932,  fire  hydrants,  gate  valves,  and 
other  valves,   $27,500.      The  total  estimated  cost  is  $270,000. 

-fcManeliester,  X.  Y. —  (Official) — Bids  will  be  received  until 
Sept.  15  bv  the  P.oard  of  Village  Trustees,  for  constructing  a 
water  system.      Noted   May   27   and   June   17. 

+North  Collins,  N.  Y. — The  contract  for  the  construction  of 
a  water  system  has  been  awarded  to  SHIPMAN  &  LINCOLN, 
Gowanda.  Bonds  for  $35,000  have  been  voted  for  this  pur- 
pose. 

+*\Vater»liet,  TV.  V. — Contracts  have  been  awarded  by  the 
Board  of  Water  (Commissioners  for  constructing  the  municipal 
water  system  as  follows:  Section  No.  1,  storage  reservoir, 
dam  and  |)umping  station  to  N.  R.  PORTERFIELD,  New 
York;  Section  No.  2.  suppU'  main  and  service  reservoir  to 
LlN'Ci  iL.V,  STEICLE  FLKMING  CO.,  New  York;  Section  No.  3, 
liltiatinii  plant  to  A.MI'^ItlCAN  WATER  SOFTENER  CO., 
Philadtdi)hia,  Penii..  and  Section  No.  4,  distribution  system  to 
BKAVEli  ENGINEERING  &  CONTRACTING  CO.,  New  York. 
The  total  amount  of  contract  is  $418,000.  Noted  July  22  and 
Aug.  26. 

+*Wellsville,  N.  Y. —  (Official) — Bids  were  received  Aug. 
25  for  making  improvements  to  the  water  system  as  follows: 
JA.MES  H.  HAVENS,  Olean,  at  $39,588  for  piping  and  $36,027 
for  constructing  a.  reservoir  (awarded  contract);  Suburban 
Construction  Co.,  New  York,  $83,474;  J.  F.  Calahan,  James- 
town, $41,087;  A.  M.  Scoerson,  Erie,  Penn.,  $36,900;  J.  D 
Kieher.  $49,500  and  Knight  S:  Savre,  Wellsville,  $40,981. 
Charles  C.   Hopkins  is  Engr.      Noted   July   29. 

Craulord,  N.  J. — The  Township  Committee  contemplates 
the  construction  of  a  water  system.  The  estimated  cost  is 
$300,000. 

Lion^e  Branch,  N.  .1. — Morris  R.  Sherrerd,  Newark,  who  was 
retained  by  the  City  Commission  to  estimate  the  cost  of  con- 
structing a  municipal  water  system,  has  reported  that  a 
system  can  be  installed   at  an  estimated  cost  of  $500,000. 

Newark,  N.  J. — Bids  will  be  received  until  2:30  p.m.,  Sept. 
3,  by  the  Committee  on  Public  Buildings  of  the  Common 
Council  of  the  City  of  Newarl<,  City  Hall,  for  the  construc- 
tion of  a  water  supply  system  at  the  almshouse  at  Ivy  Hill. 
The  George  W.  Knight  Co.  is  Engr.  A.  Archibald  is  City  Clk. 
Noted  -Vug.   26. 

+Ne«ark,  N.  J. — The  contract  has  been  awarded  to  JOHN 
L.  REID.  Newark,  at  $11,555,  by  the  Board  of  Chosen  Free- 
holders of  Essex  County  for  drilling  a  well  and  for  pumps, 
compressors  at  the  new  count\*  hospital  at  (~>verl:>rool\. 


Scplcmlicr  -2,   lili; 


EN(!  I  XK  KlfTXO     X  K  W  S 


159 


llroiviiNvillr.  I'onn. —  (Orticial) — The  State  i;i.;nd  nf  ll.^lih 
has  approved  the  plans  for  the  construction  of  :i  lillrailoM 
plant    in    South    iJrownsville.      Noted    July    22. 

Meiliii.    I'enii The    bond    issue    of    $70,000    which    was    re- 

centl.v  voted  for  the  improvement  of  the  water  s.vstem  has 
been  declared  illegal.  Another  election  will  be  held  in  No- 
vember.     Noted  June  17  and   24. 

KfynolilNvllle.  I'enii. — An  election  will  soon  be  held  to 
vote  on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  purchase  of  the  Reynoldsvllle 
Water  Co. 

.\yilrn.  \.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing'$50.000  in  bonds.  Part  of  the  proceeds  will 
be  used  for  the  construction  of  a  water  system. 

laimlierton,  N.  C. — Bids  will  soon  be  received  by  A.  K. 
White,  Mayor,  for  the  installation  of  a  filtration  plant  at 
tlie  niuniciiuil  water  svstem.  The  estimated  cost  is  $10,000. 
i;illurt  C.  White.  Consult.  Kngr.,  Charlotte,  has  prepared  the 
plans.      Noted    Dec.    3    and    Aug.    19. 

+  \Vnrmit<in,  N.  C. — The  contract  for  the  construction  of 
,1  water  system  has  been  awarded  to  M.  M.  WTT.,KES,  At- 
lanta, Ga.  Bonds  for  $,tO.OOO  have  been  sold  for  this  purpose, 
iim.crt  C.  White.  Charlotte,  is  Engr.  Noted  June  17  and 
.luly  22. 

Maeon,  (ia. — According  to  press  reports  the  Water  Com- 
missioners contemplate  an  expenditure  of  $10,000  for  the  Im- 
provement   of   the   distilling   plant   at   the   Riverside   Station. 

C4>ollilKe.  Fla. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  svstem.  S.  C.  Neswith  is  City 
Clk.     Noted  July   29. 

PaMM  Christian,  Miss. — X.  A.  Kramer,  Consult.  Engr.,  Mag- 
nolia. Miss.,  has  been  retained  to  make  a  survey  and  prepare 
plans  for  the  construction  of  a  water  system.  Estimated  cost, 
$10,000. 

Pliiladeliihia,  Miss. — Plans  are  being  prepared  by  M.  L. 
c'ulley,  Engr.,  Jackson,  for  the  construction  of  a  water  system. 
.Voted  June  24. 

AViiite  C'astle,  La. — On  Aug  19  the  citizens  voted  in  favor 
of  issuing  $25,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  water  system  and  electric-light 
plant.  X.  V.  Kramer,  Magnolia,  Miss.,  is  Engr.  Noted  Aug. 
22. 

Lenoir  City.  Tean. — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  $10,000  in  bonds,  the  pro- 
ceeds of  which  was  to  have  been  used  for  the  completion  of 
the   water   system.      Noted   Aug.    26. 

Bre«-ster,  Oliio — (Official) — The  only  complete  bid  received 
for  the  construction  of  a  municipal  water  svstem  was  that  of 
navid  Eshelman  &  Son,  Anderson.  Ind.,  at  $23,333.  The  W. 
H.   Sherman   Co..   Toledo,    is   Engr.     Noted   Feb.   4  and  Aug.    12. 

+-A-C'ambriiliEre,  Ohio — (Official) — The  contract  has  been 
awarded  to  C.  P.  O'REILLY.  St.  Louis,  Mo.,  and  the  PITT 
CONSTRUCTION  CO..  Pittsburgh.  Penn..  for  making  improve- 
ments at   the   water   system.      Noted   July    22. 

+  Mauniee,  Ohio — The  contract  has  been  awarded  to  T.  C. 
BROOKE  &  SON.  Jackson,  Mich.,  at  $49,753,  for  construct- 
ing   a    water    system.      Noted    July    23. 

Medina,  Ohio — (Official) — Bids  will  be  received  until  Sept. 
15  by  the  Board  of  Public  Affairs  for  furnishing  12.336  ft.  of 
4-in.  pipe.  37  4-in.  valves,  15  hvdrants  and  6800  lb.  of  specials. 
B.    E.    Elkard    is   City  Clk. 

Miiidletonrn,  Ohio — S.  G.  Pollard,  Cincinnati,  is  preparing 
iilans  for  the  construction  of  a  water  svstem.  Bonds  for 
$120,000  have  been  voted  for  this  purpose.     Noted  Aug.   19. 

Tiffin,  Ohio — According  to  press  reports  plans  have  been 
prepared  for  the  enlargement  of  the  water  svstem.  O.  E.  Wil- 
liams. Boston,  Mass.,  is  Pres.  Tiffin  Water  Wks.  Co.  Noted 
June   24. 

AVest  Park,  Ohio — Bids  will  be  received  until  noon,  Sept. 
13.  by  M.  J.  Spooner.  Clk.,  Bd.  of  Pub.  Affairs,  for  construct- 
ing water  mains  in   nine   streets. 

nioomingtou.  III — The  Commercial  Club  of  Bloomington 
has  filed  a  petition  with  the  Public  Service  Commission  to 
make  a  survey  of  the  water  system  and  to  have  plans  pre- 
pared for  the  needed  improvements.  Elmer  Folsom  is  City 
Engr. 

■fClinton.  Ill — The  contract  has  been  awarded  to  the 
DAVIS  EWING  CONCRETE  CO..  Bloomington,  at  $6644.  for 
constructing  a  reservoir. 

Fairbiiry,  III. — Plans  are  being  prepared  for  the  construc- 
tion of  a  well  at  the  water  works.  The  proposed  well  will 
have  a  depth  of  1000  to  2000  ft.  of  20-in.  pipe.  T  'W  Burns  is 
Supt.    of   Water    Wks. 

AVheaton,  III. — The  construction  of  a  new  steel  standpipe 
on  a  site  higher  than  the  present  one  is  under  considera- 
tion.    L.  J.  Ruddock  is  City  Engr. 

Manitonoe.  Wis. —  (Official) — Plans  have  not  vet  been  com- 
pleted for  the  installation  of  two  pumps  at  the  water  works 
William    Miller   is   City   Clk.      Noted  Aug.    19. 

Monticello,  Wis.. — Bids  will  be  received  until  Sept.  7  bv  H 
O.  Babler.  Village  Clk.,  for  the  construction  of  2300  ft.  of 
6-in.    water   main. 

Oshkosh.  AVis. — Bids  will  be  received  until  2  p.m  Sept  7 
by  the  Board  of  Public  Works,  for  laying  2600  ft.  of  2-in.  and 
1200  ft.  of  H4-in.  water  pipe  in  the  new  cemeterv.  R  A 
Hollister   is  Chn.    of  Bd.      Noted   Aug.   5   and    26. 

Dubuque.  loiva — The  Water  Department  plans  to  lay  about 
ISOO  ft.  of  water  mains  on  Broadwav  from  Diagonal  to  Put- 
nam St.     B.  P.  Stedman   is  Supt.  of  Water  Wks. 

+Lakefleld,      Minn (Official) — The     contract     has     been 

?.^1!;;\§',l  ^°  '■^^  STERLIN(^  ELECTRIC  CO.  and  the  DES 
MOINES  BRIDGE  &  IRON  WORKS,  at  $26,325  and  $4105  res- 
pectively for  making  improvements  to  the  water  and  electric- 
light   systems.      E.    .Anderson  is  Citv  Clk.      Noted   July   15. 


'•lliin<-ii|ii>ilN,     Minn. — The    Water    Works    Commission    has 

aullioiized  tlu-  laying  of  31,762  ft.  of  6-in.,  5838  ft.  of  8-in. 
and  fi05S  ft.  of  12-in.  water  pipe.  The  estimated  cost  Is  $75,- 
142.     William  H.  Young  is  Water  Wks.  Supt. 

Attlen,  Knn, —  Bonds  for  $30,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  water  and   electric-light  systems.     Noted  July  29. 

+MIIII>;nn,  Xob. —  (Official) — The  contract  has  been  award- 
ed to  F.  B.  BENTLEY,  Geneva,  at  $5463,  for  constructing  a 
water  system.      E.  J.   Kotes  is  City  Clk.      Noted   Aug.   19. 

Whitehall,  Mont.^(Offlcial) — Bids  will  be  received  until 
Sept.  23  by  F.  E.  McCall,  Town  Clk.,  for  constructing  water 
and    sewer   systems. 

Maeon,  Mo.. —  (Official) — Bids  will  be  received  until  1  p.m., 
.Sept.  14.  by  J.  L.  Martin,  City  Clk.,  tor  making  improvements 
to   the    water    system.      Noted    Aug.    12. 

llebiT  SpriiiKM,  .Vrk. — According  to  press  reports  the  city 
will  (iinsliiKi  water  and  sewerage  systems.  The  estimated 
cost    is   JMi. n.   R.   Brown   is  Recdr. 

+C'iid<lo.  Okhi.— (Olhcial)  — The  contract  for  the  construc- 
tion of  a  pumping  station  and  filtration  plant  has  been 
awarded  to  P.  W.  KEE.N  i:v,  nkl.ihoma  Bldg.,  Oklahoma  Cltv, 
at  $20,000.  The  work  will  iiuliicie  two  8.tl0-in.  trijilex  pumps, 
two  4-in.  centrifug.al  pumps,  two  .".0-hp.  oil  engines,  one  grav- 
ity filter  with  a  daily  capacity  of  250,000  gal.,  power  house, 
settling  basin  and  clear  water  well.     Noted  Aug.  12. 

Pauls  Valley,  Okla. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $16,000  in  bonds,  the  proceeds  o. 
which  will  be  used  for  the  extension  of  the  water  system. 

Myton,  Utah — (Official) — Bids  will  be  received  until  Sept. 
29  by  R.  B.  Crois,  Town  Clk.,    for  constructing  a  water  system. 

+  Salt    l.:ike   <  ii,>.    I  tiili       111.     ,     i,i,,,i    for   the   construction 

of    the    hlLili    I  HI.     .Ml, -II.,:.      s.,     !i    of    the    Strawberry 

\alle\^    lniL_.,i ,iM|.,.|    h:,  -    I ..,.;,u-d   to   HEUSER,  SIM 

&    VOUKI.XK.     S:ih     l.;ik.j    Cii^,    ,;  i     ,..;:;.,,, Ml. 

Everett,  Wash. — At  an  election  held  Aug.  24  the  citizens 
voted  in  favor  of  the  question  of  issuing  $1,700,000  in  bonds. 
Part  of  the  proceeds  will  be  used  for  the  construction  of  a 
pipe  line  to  carry  the  waters  of  Sultan  basin  to  the  citv 
limits,  about  24  miles,  and  for  the  purchase  of  the  present 
water   works. 

Olynipia.  AVash. — A  recent  decision  of  the  Supreme  Court 
has  rendered  illegal  the  $90,000  bond  issue  recently  voted  for 
the  purchase  of  the  local  water  plant.  Noted  Mar.  11  and 
May   6. 

Ridgetield,  AVash — Bonds  for  $10,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction  of  a   municipal  water   system. 

Wenatchee.  Wash. — Press  reports  state  that  an  election 
will  be  held  Sept.  11  to  vote  on  the  question  of  issuing  $500,- 
000  in  bonds.  The  proceeds  will  be  used  for  the  construc- 
tion of  a  new  irrigation  system  and  for  the  improvement  of 
the  old  one. 

Hallway.  Ore. — Bonds  for  $20,000  have  been  voted  bv  the 
citizens.  The  proceeds  will  be  used  for  the  construction  of  a 
gravity  water  system.     Noted   Aug.    12. 

Hood  River.  Ore — An  election  will  be  held  Sept.  7  to  vote 
'1  the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of 
v.hich  will  be  used  for  the  construction  of  an  irrigation  sys- 
tem near  the  Hood  River. 

Ro.seburgr,  Ore — The  Citv  Council  will  be  petitioned  to  is- 
sue $250,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the   construction   of  water  and    electric-light    systems. 

Venator,  Ore. — Surveys  have  been  made  bv  George  Wag- 
goner,   Eugene,    for   the   construction   of    a    water  system. 

+  .San  Franoi.seo,  Calif. — The  contract  has  been  awarded  bv 
the  Spring  Valley  Water  Co.  to  JAMES  H.  O'BRIEN  & 
GEORGE  A.  BOS.  at  $5250,  for  concrete  work  at  the  Lake 
Honds    reservoir. 

Stockton,  Calif — .\n  election  will  be  held  Oct.  16  to  vote  on 
the  question  of  the  formation  of  the  West  Side  Irrigation  Dis- 
trict. The  proposed  district  plans  to  irrigate  11,000  acres  at 
an    estimated    cost    of    $285,000. 

Quebec.  Que. — Bids  will  be  received  until  noon,  Sept.  7  by 
O.  Lefebvre.  Ch.  Engr.,  of  the  Quebec  Streams  Commission, 
Parliament  Bldg..  for  constructing  a  storage  dam  at  the 
outlet  of  Lake  St.   Francis. 


Lanrence,  Mass. — The  City  Council  has  authorized  an  ex- 
penditure of  $30,000   for  the  construction   of  sewers. 

+Woon.socket.  R.  I. —  (Official) — The  contract  for  the  con- 
struction of  approximately  4400  ft.  of  S-in.  and  500  ft  of  15- 
in.  sewers  and  appurtenances  has  been  awarded  to  the  EAST- 
ERN CONSTRT'CTION  CO..   Woonsocket.     Noted   Aug.    19. 

+Hoekanum.  Conn  —  (Official) — The  contract  for  the  con- 
struction of  11300  ft.  of  12-.  10-  and  8-in.  sewers  has  been 
awarded  to  A.  D.^MBROSIO.  Hartford,  at  $8060.  Other  bids 
were:  Skeketoff  &  Roger,  $8652;  D.  O'Connor,  $8907:  A  W 
Bryns.  $8942:  A.  Lambo.  $10,540:  Bonadies  &  Monocchio  Co.. 
$13,593.      Noted    Aug.    5. 

Lakeville.  Conn. — Preliminary  plans  are  being  prepared 
by  Virgil  Ehle  for  the  construction  of  a  sewer  system.  The 
estimated  cost  is  $43,000. 

•Buffalo,  N.  Y — (Official) — The  lowest  bid  received  for  the 
renewal  of  sewer  lines  at  the  Buffalo  State  Hospital  was  that 
of  Kellv  .t  Wheeler.  537  Norwood  Ave..  Buffalo,  at  $6295.  E. 
S.   Elwood   is  Secy.   State   Hospital   Comn.      Noted   Aug.    19. 

East  Syracuse.  IV.  Y. — At  a  recent  election  the  citizens  de- 
feated the  question  of  issuing  $36,000  in  bonds,  the  proceeds 
of  which  was  to  have  been  used  for  the  construction  of  sewers 
and   a   sewage-disposal  plant. 

New  York.  ST.  Y. —  (Borough  of  Brooklvn) — (Official)— Bids 
were  received  Aug.  25  by  L.  H.  Pounds.  Borough  Pres.,  for 
the  construction  of  sewers  in  (a)  Clara  St.,  (b)  Kenmore 
PI.,    (c)   ;>4th  St..   (d)   East  2fith  St..   le)   Dumont  .A.ve..    (f)   Roch- 
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erter  Ave.,  from  Frank  Spiiiella,  (a)  89%,  (b)  93%,  (c)  90%, 
(d)  95%;  F.  L.  Pelligrino,  (a)  85.32%,  (c)  83.97%,  (f)  116.5%; 
S.  Pacone  &  Sons.  969  20th  St.,  Brooklyn,  (a)  80%,  (b)  74%, 
(c)  76.50%,  (d)  66%,,  (c)  70%;  Bigeleo  Contracting  Co.,  (a) 
123.75%.  (c)  135%::  B.  Pacone  &  Sons.  (a)  79%,  (b)  99%,, 
(c)  90%,  (d>  62%,,  (e)  100%,  (f)  145%,;  Joseph  Jennings,  (a) 
90%,  (b)  106%,  (c)  95.12%,.  (d)  88.72%,  (e)  92.20%,  (f)  161%,; 
F.  Merrindino,  Inc.,  656  17th  St..  Brooklyn,  (a)  88.44%,,  (b) 
80%,  (c)  83.40%,  (d)  80%,,  (f)  92%;  Murphy  Bros.,  (a)  93.3%., 
(b)  97%,,  (c)  97%,  (d)  92%,;  Backus  &  Gelardi,  (a)  81%,  (b) 
93%,,  (c)  86%,.  (d)  80%,,  (e)  98%,.  (f)  111%,;  Egelardi  Con- 
tracting Co.,  (a)  83%,  (b)  125%,  (c)  83%,  (e)  150%,  (f)  150%. 
Noted  Aug.  19. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pros..  Borough  Hall, 
until  11  a.m..  Sept.  8,  for  the  construction  of  sewers  in  vari- 
ous streets. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Prts., 
Municipal  Bldg.,  until  2  p.m.,  Sept.  9,  for  the  construction  of 
a  sewer  in  Ellwood  St.   between  Nagle  and   Sherman   Ave. 

»w  \oTk,  IN.  Y. —  (Borough  of  Richmond)  —  (Official) — 
Bids  will  be  received  by  Calvin  D.  Van  Name,  Borough  Pres., 
Borough  Hall,  St.  George,  until  noon,  Sept.  7,  for  the  con- 
struction of  a  sewage-disposal  plant  at  the  Richmond  County 
Jail. 

+'*'08n'ega,  N.  \. —  (Official) — Contracts  for  sewer  con- 
struction have  been  awarded  as  follows;  BRODERICK  & 
FINGERHl'T,  at  $1734.  for  Tallman.  Niagara  and  West  Sec- 
ond St.  sewer;  SAMUEL  BONN.  Syracuse,  at  $7872,  for  West 
Albany  St.  sewer;  L.  TREMITI,  at  $2853,  for  East  Mohawk 
Duer,  Bonner.  Hamilton  and  East  Eighth  St.  sewers;  RALPH 
BELLY.  Utica,  at  $8792,  for  West  Oneida  and  Dublin  St. 
sewer,  and  at  $14,764,  for  West  Mohawk,  Singleton  and  Liberty 
St.  sewer.     Noted   Aug.   19. 

Linden,  JV.  J. — Bids  will  be  received  until  Sept.  20  by  the 
citv  for  the  construction  of  a  sewer  system  in  Elizabeth, 
Zie'gler  and   Maple   Ave.,  and   in   Roselle.   Price  and   13th  St. 

Newark,  N.  J. — Bids  were  received  Aug.  26  by  the  Board 
of  Street  and  Water  Commissioners  for  the  construction  of 
Section  No  1  of  the  Meadowbrook  Outlet  Sewer  from  Matteo 
Ronaldo,  $7554;  Donate  Fusco,  $5275;  Cardell  &  Romano,  $10,- 
060;  Averill-Matthews  Co.,  $9730:  Peter  D'Amato,  $10,385;  K 
Stefanelli,   $10,028.      Noted  Aug.   19. 

Prospect  Park,  N.  J. —  (Paterson  post  office) — Plans  have 
been  prepared  bv  Harold  J.  Harder,  Engr..  for  the  construc- 
tion   of   a    sewage-disposal    plant.      Noted   June    10. 

Pittsbtiirgh,  Penn. — The  city  contemplates  the  construc- 
tion of  a  surface  water  sewer  in  the  Five  Mile  Run  drainage 
basin  and  the  improvement  of  sewers  in  the  Saw  Mill  Run. 
The  estimated   cost   is   $201,000   and   $150,000   respectively. 

Wilmington.  Del. — Bonds  for  $50,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  construction  of  sewers 
along  Brandywine  Creek  from  Henry  Clay.     Noted  July  15. 

Huntington,  W.  Va. — Bids  will  be  received  until  Sept.  6  for 
the  construction  of  sewers  in  various  streets.  O.  H.  Wells 
is   Engr. 

Ayden,    N.    C At    a    recent    election    the    citizens    voted    to 

issue  $15,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction   of  sewers.      Noted   Aug.   12. 

Raeford,  N.  C. — The  citizens  voted  to  issue  $30,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  the  construction  of 
sewer    and    water    systems.      Noted    Aug.    26. 

Macon,  Ga. — Plans  have  been  prepared  by  J.  J.  Gaillard, 
City  Engr.,  for  the  construction  of  sewers  to  take  the  place  of 
the"  old   Vineville    branch. 

+Ft.  Myers,  Fla. — The  contract  for  the  construction  of  ap- 
proximately IV-  miles  of  sewers  has  been  awarded  to  the 
SOUTHERN  CLAY  MFG.   CO..   Chattanooga,   Tenn. 

+Cloverdale,  .41a. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  SULLIVAN.  LONG  & 
HAGERTY  CO..  Bessemer,  Ala.  The  estimated  cost  is  $30,000. 
Noted  Aug.  12. 

Philadelphia,  Miss. — Plans  are  being  prepared  by  M.  L. 
Cully,  Engr.,  Jackson,  for  the  construction  of  a  sewer  system. 
Hammond,  l.a.— ^Bids  will  be  received  until  Sept.  4  for  the 
construction  of  a  sewer  system.  The  estimated  cost  is  $40,- 
noo.  X.  A.  Kramer.  Magnolia,  Miss.,  is  Consult.  Engr.  Noted 
July    15. 

I>ouisville,  Kt. — An  election  will  be  held  in  November  to 
vote  on  the  question  of  issuing  $350,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  sewer  system  and  a 
sewage-disposal   plant. 

Owensboro,  Ky. —  (Official) — The  Council  has  not  appro- 
priated $6000  for  the  construction  of  a  sewer  in  the  Old  Ra- 
vine on  West  Second  St.  as  was  noted  in  the  issue  of  Aug.  26. 
H.   M.  Talboth   is  City  Engr. 

BowlinK  <;reen,  Ohio — Plans  are  being  prepared  for  the 
construction   of  a   sewage-disposal  plant. 

•fCinctnnnti.  Ohio — (Official) — The  contract  for  the  con- 
struction of  the  Pogue  Ave.  sewer  has  been  awarded  to 
RUNCK   BROS.,   at   $6040.     Noted   Aug.    19. 

+Cineinnati.  Ohio — (Official) — The  contract  for  the  con- 
struction of  sewers  in  McDowell,  Strafer  St.  and  in  Columbia 
Ave.  has  been  awarded  to  M.  J.  MCCARTHY,  Cincinnati,  at 
$4865.     Noted  Aug.  5. 

Cleveland.  Ohio — (Official) — Bids  were  received  Aug.  IS  by 
the  Commissioner  of  Purchases  and  Supplies  for  the  construc- 
tion of  a  concrete  open  channel  outfall  sewer  approximately 
630  ft.  long  and  a  submerged  outfall  pipe  line  about  3600  ft. 
long,  from;  Great  Lakes  Dredge  &  Dock  Co..  $95,671;  Amer- 
ican Construction  Co..  $109,985;  Merritt  &  Chapman  Derrick 
*  Wrecking  Co.,  $125,513;  Charles  Path  &  Co.,  $125,915;  Cleve- 
land  Engineering  &  Construction  Co.,  $137,230.     Noted  Aug.   5. 

Cleveland.  Ohio — (Official) — Bids  were  received  Aug.  19  by 
Robert  Hoffman.  City  Engr.,  for  the  construction  of  sewers  in 
various  streets  from;  Manson  Construction  Co.,  $67,272;  John 
Wagner.  $71,847;  W.  P.  Gibbons,  $75,025:  Hoag  &  Zullo.  $78,- 
036;  Central  Ohio  Construction  Co..  $80,436.     Noted  Aug.   19. 


Cleveland,  Ohio — Bids  will  be  received  until  noon,  Sept.  9, 
by  the  Commissioner  of  Purchases  and  Supplies  for  the  con- 
struction of  sewers  in  West  110th  St.  from  Lorain  to  Overlook 
Ave.;  Parkhurst  Drive  from  Bosworth  Rd.  to  West  110th  St.; 
Overlook  Ave.  from  West  110th  St.  to  Bosworth  Rd.;  storm 
sewer  in  Bulkley  Blvd.  from  West  25th  to  West  2sth  St.  Rob- 
ert   Hoffman    is    City    Engr. 

Hillshoro,  Ohio — It  is  I'eported  that  plans  are  being  pre- 
pared b.v  H.  L.  Maddocks,  Newark,  for  the  construction  of  a 
sewer   system   and  a   sewage-disposal  plant. 

Mansfield,  Ohio — (Official) — Bids  will  be  received  about 
Oct.  15  by  Secretary  of  the  Board  of  Control  for  the  con- 
struction of  additions  to  the  sewage-disposal  plant.  The  esti- 
mated cost  is  $110,000.  W.  J.  Hazeltine  is  City  Engr.  Noted 
Aug.   19. 

Indianaiwlis,  Ind. — Preliminary  plans  are  being  prepared 
for  the  construction  of  a  sewage-disposal  plant.  The  esti- 
mated cost  is  $1,500,000. 

Princeton,  Ind. — Bids  will  be  received  about  Sept.  13  for 
the    construction    of    a    sanitary    sew^er    system. 

+  South  Range,  Mieli. — The  contract  for  the  construction 
of  a  sewer  system  has  been  awarded  to  HALL  &  LABBY,  at 
$6900.     Noted   Apr.  29. 

+Berwyn,  III. —  (Official) — The  contract  for  the  construc- 
tion of  sewers  in  various  streets  has  been  awarded  to  T.  H. 
IGLEHART,    Chicago,   at   $5878.      Noted  Aug.   12. 

Salem,  III. —  (Official) — Bids  will  be  received  in  about  90 
days  for  the  construction  of  a  sanitary  sewer  system.  The 
Caldwell  Engineering  Co.,  Jacksonville,  is  Engr.  Noted  Aug. 
19. 

Springfield,  III. — Wade  Seeley,  City  Engr.,  estimates  the 
cost  of  constructing  a  branch  sewer  and  a  sewage  treatment 
plant  at    $120,000. 

Appleton,  Wis. — (Official) — Bids  will  be  received  until  9 
a.m.,  Sept.  23,  by  the  City  Clerk  for  the  construction  of  ap- 
proximately 2300  ft.  of  66-  and  72-in.  sewers  of  vitrified 
segment  block  or  concrete  in  tunnel.  A.  C.  Bemley  is  City 
Engr.      Noted    Aug.    26. 

^■Mndison,  Wis. —  (Official) — Contracts  for  sewer  construc- 
tion have  been  awarded  to  WEBER  &  GAY.  at  $28,865,  20-in. 
force  mains;  J.  F.  ICKE,  at  $24,700,  interceptor;  J.  W. 
MITCHELL,   at    $12,100,    pumping   station. 

-^-Milwaukee,  Wis, —  (Official) — Bids  will  be  received  until 
10:  30  a.m.,  Sept.  17,  by  Fred  G.  Simmons,  Comr.  of  Pub.  Wks., 
for  the  construction  of  the  Lake  St.  sewer  including  the  tun- 
nel  section,  all   shafts,   manholes  and   the   outfall   section. 

Kaeine,  Wis. — Plans  have  been  prepared  by  the  Board  of 
Public  Works  and  submitted  to  the  Council  for  extending  the 
outlets  of  the  English  and  16th  St.  sewers  into  the  lake  such 
a  distance  that  the  outlets  shall  be  submerged.  The  esti- 
mated  cost  is  $10,000  and   $5680   respectively.     Noted   May   20. 

Randolph,  Wis.  —  Plans  have  been  prepared  by  W.  S. 
,Shields,  Chicago,  111.,  for  the  construction  of  a  sanitary  sewer 
system. 

Keokuk,  Iowa — Bids  will  be  received  until  Sept.  9  by  J.  F. 
Winters,  City  Engr.,  for  the  construction  of  a  sewer  system. 

Waterioo,  Iowa — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system  across  the  Black  Hawk  Creek 
and  a  sewage-disposal  plant  and  lift  station.  Tlie  estimated 
cost  is  $75,000.  Burns  &  McDonnell,  825  Scarritt  Bldg.,  is 
Engr. 

Brninerd,  Minn. — Bids  will  be  received  until  Sept.  20  by  A. 
Mahlum,  Cijy  Clk.,  for  the  construction  of  lateral  sewers  in 
District    Nos.    4    and    7. 

+San8tone,  Minn. —  (Official) — The  contract  for  the  con- 
struction of  appro.ximately  9025  ft.  of  8-  and  6-in.  sewers 
has  been  awarded  to  CHARLES  EKLUND  &  CO.,  Duluth, 
at    $S2S9.      Noted    Aug.    5. 

+Stillwater.  Minn. — The  contract  has  been  awarded  to  Mc- 
GEE  &  NOLAN,  Stillwater,  at  $7689,  for  the  construction  of 
sewers  in  Churchill,  Fourth,  Second  and  South  Fourth  St. 
Noted   Aug.    12. 

Chunute,  Kan. — All  bids  received  Aug.  20  by  C.  G.  Wood, 
City    Clk.,    for    the    construction    of    a    sewage-disposal    plant 

and  septic  tanks  have  been  rejected.  New  bids  will  be 
received.      Noted    Aug.    12. 

Cofleyville,  Kan. — Plans  are  being  prepared  by  the  City 
Engineer  for  the  enlargement  of  the  sewer  system. 

Grand  Island,  Bleb. — Plans  are  being  prepared  by  Grant  .fc 
Fulton,  Lincoln,  for  the  construction  of  a  storm  and  sanitary 
sewer  system. 

+  Omaha,  Neb The  contract  has  been  awarded  to  the  OF- 

FER.MAN  CONSTRUCTION  CO.,  South  Omaha,  at  $6947,  for 
the  construction  of  800  ft.  of  18-in.  pipe  sewers,  48  Y's  6xl8-in., 
four   manholes  and   407   lb.   of  cast   iron. 

.\berdeeu,  S.  D. — The  city  contemplates  the  construction 
of  an  addition  to   the  sewage-disposal  plant. 

Centerville,  S.  D. —  (Official) — Bids  will  be  received  until 
Sept.  20  by  S.  Christensen,  City  Audr.,  for  the  construction 
of  a  sewer  system.  The  estimated  cost  is  $25,000.  Noted 
Aug.  5. 

Whitehall,  Mont. — Bids  will  be  received  until  Sept.  IS  by 
the  citv  for  the  installation  of  a  sewer  system.  George  E. 
Bayer,   Whitehall,    is   Consult.   Engr.      Noted  June    24. 

HarriNonville,  Mo. — Plans  have  been  prepared  for  the  con- 
struction of  a  sewer  system.  The  estimated  cost  is  $17,000. 
W.  B.  Rollins,  Kansas  City,  is  Consult.  Engr.     Noted  June  3. 

•*St.  liouis.  Mo. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  14,  by  E.  R.  Kimsey,  Pres.  Bd.  of  Pub.  Ser.,  for 
the  construction  of  sewers  in  Des  Peres  Sewer  District  No.  3, 
Harlem  Creek  Sewer  District  Nos.  12  and  13,  Penrose  Joint 
Sewer  District,  and  in  Baden  Sewer  District  No.  2. 

Heber  Springs,  -\rk. —  (Official) — Bids  will  soon  be  received 
for  the  sale  of  $90,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  water  and  sewer  systems. 
B.  R.  Brown  is   Recdr.      Noted  Aug.  19. 
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AUallnx,  Tex. — Bids  were  received  Aug.  23.  by  J.  K.  Wins- 
lett,  City  Secy.,  for  the  construction  of  improved  seweriiKe 
works,  (a)  Contract  No.  5,  North  Interceptor,  (b)  Contract 
No.  6,  pumping  station,  36-in.  force  main  and  Oak  Clift  trunk 
line  across  the  Trinity  River,  (c)  Contract  No.  7,  disposal 
works  including  36-in.  force  main  from  Station  No.  5  plus  SS.7 
to  the  disposal  works  as  follows:  General  Construction  Co., 
Ft.  Worth,  (a)  $119, S43;  F.  B.  Horton  &  Son,  Houston,  (a) 
$109,423;  Bailey,  Reeder  &  Co.,  Mobile,  Ala.,  (a)  $80, 70S,  (c) 
$417,058:  Tarrant  Construction  Co.,  Ft.  Worth,  (a)  $108,373; 
Wlnslett-Eldridge  Co.,  Dallas,  (a)  $119,080;  T.  A.  Garvin, 
San  Antonio,  la)  $81,195:  Roach-ManiKan  Paving  Co.,  Dallas,  (a) 
$128,887,  (b)  $98,434,  (c)  $515,401;  James  Stewart  &  Co.,  Hous- 
ton, (a)  $131,484,  (b)  $107,630,  (c)  $527,269;  Mayfleld  &  Shaw. 
El  Paso,  (c)  $545,988;  H.  C.  Gass,  San  Antonio  ,(c)  $467,274. 
Noted  July   29. 

Clarrniore,  Okln. — At  a  recent  election  the  citizens  defeated 
the  question  of  issuing  $25,000  in  bonds,  the  proceeds  of  which 
was  to  have  been  used  for   the  construction  of  storm  sewers. 

Bonners  Ferry,  Idaho — The  city  contemplates  the  construc- 
tion  of  a  sewer  system   estimated    to   cost   $20,000. 

+L,ewl8ton,  I'tah — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  WHEELWRIGHT 
CONSTRUCTION  CO.,  Ogden,  at   $41,000. 

+L.oBan,  Vtah — The  contract  for  the  construction  of  sewers 
in  Improvement  District  No.  2  has  been  awarded  to  PARROTT 
BROS.,  at    $10,200. 

Roslyn,  Wash Bids  will  be  received   until  S  p.m..  Sept.  13, 

by  George  T.  Wake,  City  Clk.,  for  the  construction  of  sewers 
in  local  improvement  Districts  Nos.  1,  2,  3  and  4.  Noted 
July   15. 

Portland,  Ore. — The  city  contemplates  the  construction  of 
sewers  in  Water  and  Mill  St.  The  estimated  cost  is  $16,486. 
A.  L.  Barbur  is  City  Audr. 

Hantinston  Beach,  Calif. — Bids  will  be  received  until  Sept. 
7  by  the  City  Clerk  for  the  construction  of  sewers  in  various 
streets   including  Tenth.    11th  St.   and  Arcadia  Ave. 

+Los  Angeles,  Calif. — The  contract  for  the  construction  of 
the  Mvra  Ave.  sewer  has  been  awarded  to  LAWRENCE 
SKOCHELICH,    at    $25,389. 

+  $aii  Francisco.  Calif. — The  Board  of  Public  Works  has 
awarded  the  contract  to  F.  ROLANDI,  at  $4761,  for  grading 
and    constructing   sewers    in    Balba    St. 

Stockton,  Calif. —  Bonds  for  $.t50.00  have  been  sold.  The 
proceeds  will  be  used  for  the  construction  of  storm  water  and 
sanitary  sewer  systems.     Noted  June  24. 

Berlin,  Ont. — Bids  will  be  received  until  Sept.  7  by  the 
city  for  the  construction  of  sewage-disposal  works,  compris- 
ing tanks,  filters,  sludge  beds  and  a  pumping  station.  Chip- 
man  &  Power,  204  Mail  Bldg.,  Toronto,  is  Consult.  Engr.,  and 
H.    Johnston    is    City    Engr.       Noted    July    22. 

+Sonth  Vnneonver,  B.  C. — Contracts  for  sewer  pipe  have 
been  awarded  to  McNEILL,  WELCH  &  WILSON  and  to 
EVANS,  COLEMAN  &  EVANS  at  $9000,  and  to  the  DOMIN- 
ION   GLAZED    PIPE    CO..    at    $20,000. 

G.VRB.VGE 

Green  Bay,  Wis. — C.  F.  Hunter  Co.,  Chicago,  111.,  has  under- 
taken a  campaign  to  promote  the  construction  of  a  garba,5e 
incinerator    for   the  city.      The   estimated   cost  is   $20,000. 

+$an  Antonio,  Tex. — The  contract  has  been  awarded  to  the 
SAN  ANTONIO  MACHINERY  &  SUPPLY  CO.,  at  $11,985,  for 
installing   a   Decarie   incinerator. 

+Victoria,  Tex. — The  contract  has  been  awarded  to  the 
SAN  ANTONIO  MACHINERY  &  SUPPLY  CO.,  San  Antonio,  at 
$7050  for  furnishing  one  6-ton  10-hour  incinerator.  Noted 
Aug.    19. 

STREETS  AND  ROADS 

+Tiverton,  R.  I. — The  contract  for  constructing  the  Staf- 
ford Rd.  has  been  awarded  to  L.  H.  CALLAN,  Bristol,  R.  I.,  at 
$5780.     Noted   June    24. 

+Hartford,  Conn, — Contracts  for  state  road  "work  have  been 
awarded  as  follows;  Waterford  Township,  a  section  of  native 
stone  macadam  on  the  Hartford-New  London  Turnpike,  to  the 
FRAMINGHAM  CONSTRUCTION  CO.,  South  Pramingham, 
Mass.,  at  $8000;  Southington  Township,  a  section  of  2-in. 
bituminous  macadam  on  Meriden  Ave.,  to  LEONARDO  SUZIO, 
Meriden,  at  $8506;  Durham  Township,  a  section  of  2-in.  bitum- 
inous macadam  on  the  Middlefield  Rd.,  to  FRANK  ARRIGONI 
&  BRO.,  Middletown,  at  $7360:  North  Haven  Township,  about 
4950  lin.ft.  trap  rock  macadam  on  the  Mt.  Carmel  Rd.,  to  A.  D. 
BRIDGE'S  SONS,  INC.,  Hazardville,  at  $6412.  Noted  Aug.  5 
and  26. 

+Albany,  X.  Y. —  (Official) — Bids  were  received  Aug.  24  by 
the  State  Highway  Commission,  Lancaster  St.,  Albany,  and 
contracts  awarded  for  the  construction  of  highways  by  state 
aid,  as  follows: 

Road  No.  1322,  Allegany  County,  7.29  miles;  JOHN  H.  GOR- 
DON. .\lbany.  $71,137  (awarded  contract);  Sullivan  Construc- 
tion Co.,  Syracuse,  $74,584;  Greenfield  Construction  Co.,  Hor- 
nell,  $75,853:  Bison  City  Engineering  &  Contracting  Co.,  Inc.. 
Buffalo,    $77,301:    W.    C.    Evans,    Ambler.    Penn.,    $82,556. 

Road  No.  52141-A,  Broome  County,  3.15  miles:  LANE  CON- 
STRUCTION CORPORATION,  Meriden,  Conn.,  $37,832  (award- 
ed contract);  F.  P.  Mecks,  Long  Pond,  Penn.,  $38,254;  Port 
Jervis   Construction   Co.,   Port   Jervis,    $41,723. 

Road  No.  1305,  Cattaraugus  County,  5.379  miles:  DUNKIRK 
CONSTRUCTION  CO.,  Dunkirk,  $75,507    (awarded  contract). 

Road  No.  1310,  Chemung  County,  4.02  miles:  SULLIVAN 
CONSTRUCTION  CO.,  Syracuse.  $40,537  (awarded  contract); 
Atlanta  Construction  Co..  Atlanta,  $40,867;  F.  L.  Breeze,  El- 
mira,  $41,371;  E.  W.  Walsh,  Elmira,  $41,382;  McGreevev,  Mc- 
Guigan  &  Baum.  Elmira,  $42,336;  Peter  F.  Connelly  Co.,  Horse- 
heads,  $43,650;   W.   C.   Evans,  Ambler,   Penn.,   $47,350. 

Road  No.  1311,  Chemung  County,  6.87  miles:  J.  W.  BREN- 
NAN  CONSTRUCTION  CO..  INC.,  Geneva,  $78,420  (awarded 
contract):  Peter  F.  Connelly  Co.,  Horseheads,  $78,800;  Sullivan 
Construction  Co.,  Syracuse,  $78,989;  Weed  &  Walsh,  Mechan- 
icsville,  $82,091;  F.  P.  Meckes,  Long  Pond,  Penn.,  $85,184;  John 
Johnson  Construction  Co.,  Buffalo,  $85,949;  P.  H.  Murray, 
Rochester,   $S9.390. 


Road  No.  5585,  Chenango-Madison  County,  6.1S  miles:  CON- 
ROY  &  NIXDORF,  Oneida,  $47,814  (awarded  contract);  James 
Anderson,  Menand.s,  $50,472;  Mondo  Construction  Co.,  Inc.. 
Syracuse,  $50,554;  Newport  Construction  Co.,  Herkimer,  $50,- 
563;  Paddelford  &  King,  Sherburn.e,  $50,629;  Jo.seph  McCor- 
mick.  East  Providence,  R.  I.,  $50,820;  Charles  O.  McComb, 
Syracuse,   $50,979. 

Road  No.  5574,  Columbia  County,  1.17  miles:  BELMAR  CON- 
TRACTI.NG  CO.,  Troy,  $31,786  (awarded  contract);  F.  L.  Ban- 
nln  Plumbing,  Heating  &  Contracting  Co.,  Kingston,  $33,676; 
Marks  Kearney,  Hudson,  $34,603;  Russell  Parker  Construction 
Co.,   Hudson,  $34,762. 

Road  No.  1162,  Dutchess  County,  5.16  miles:  CAIRNIE-ST. 
GEORGE  CO.,  New  York,  $51,750  (awarded  contract);  DeGraft 
&  Hogeboom,  Kingston,  $51,985;  Amos  I).  Bridge's  Sons,  Inc., 
Hazardville,  Conn.,  $52,066;  Gruner  &  Hallenbeck,  Harrlman, 
$53,144;  Abner  M.  Harper,  Newburgh,  $54,106;  Conway  Bros. 
&  Kennedy.  Rddyville,  $54,536;  Schunnemunk  ('onstruction 
Co.,  Highland  Mills,  $55,791;  Samuel  Beskin,  Beacon,  $55,893; 
Stanley  Construction  Co.,  Buffalo,  $57,139. 

Road  No.  1163,  Dutchess  County,  6.18  miles:  RUDDY- 
S.AUNDERS  CONSTRUCTION  CO.,  Troy,  $78,776  (awarded  con- 
trait);  Amos  D.  Bridges  Construction  Co.,  Hazardvlle,  Conn., 
?><:;. 1167:  Cairnle-St.  George  Co.,  New  York,  $83,501;  Stanley 
Construction  Co.,  Buffalo,  $84,263;  Weed  &  Walsh,  Mechanlcs- 
ville.  $85,007;  Frank  G.  Fowler  Construction  Co.,  Mt.  Kisco, 
$85,274;  DeGraff  &  Hogeboom,  Inc.,  Kingston,  $85,508;  H.  B. 
Sproul  Construction  Co.,  Inc^  Peekskill,  $86,647;  Abner  M. 
Harper,  Newburgh,  $87,iS4;  Ward  &  TuUy,  Inc.,  Brooklyn, 
$88,204. 

Road  No.  1235,  Dutchess  County,  5.44  miles:  SCHUNNE- 
MUNK CONSTRUCTION  CO.,  Highland  Mills,  $52,327  (awarded 
contract);  S.  B.  Van  Wagonen,  Rondout,  $53,303;  Henry  Clin- 
ton. Poughkeepsie,  $54,572;  Samuel  Beskin,  Beacon,  $54,729; 
Gruner  &  Hallenbeck,  Harrlman,  $54,812;  R.  G.  Miller  Con- 
tracting Co.,  Hartford,  Conn.,  $55,092;  Port  Jervis  Construc- 
tion Co.,  Port  Jervis.  $56,673;  Plerson  Engineering  &  Con- 
struction Cc^.,  Hartford,  Conn.,  $56,952;  H.  B.  Sproul  Construc- 
tion Co.,  Inc.,  Peekskill,  $62,985. 

Road  No.  1312,  Dutchess  County,  6.81  miles:  RUDDY- 
SAUNDERS  CONSTRUCTION  CO.,  Troy,  $62,826  (awarded  con- 
tract);  Marks  Ke.arny,  Hudson,  $63,376;  Amos  D.  Bridge's  Sons, 
Inc.,  Hazardville,  Conn.,  $67,739;  Juniata  Co.,  Philadelphia, 
Penn..  $70,271;  H.  B.  Sproul  Construction  Co..  Inc.,  Peekskill, 
$70,687;  Langan  Construction  Co.,  Albany,  $74,228;  DeGraff  & 
Hogeboom,  Inc.,  Kingston,  $74,564;  Stanley  Construction  Co., 
Buffalo.  $76,005;  Samuel  Beskin,  Beacon,  $76,997;  John  J. 
Guinan   Contracting  Co.,   Brooklyn,   $71,921. 

Road  No.  1313,  Dutchess  County,  6.86  miles:  A.  C.  STEIN- 
BERG, JR.,  West  Hartford,  Conn.,  $64,341  (awarded  contract); 
James  Anderson,  Menands,  $68,092;  John  J.  Guinan  Contracting 
Co..  Brooklyn,  $69,137;  John  De  Michael  &  Bro.,  Torrington, 
Conn.,  $69,737:  Juniata  Construction  Co.,  Philadelphia,  Penn., 
$70,377:   Samuel   Beskin,  Beacon,   $70,919. 

Road  No.  1314,  Dutchess  County,  5.37  miles:  AMOS  D. 
BRIDGE'S  SONS,  INC..  Hazardville.  Conn.,  $44,956;  John  Ar- 
horio.  New  Haven,  Conn.,  $45,994;  Weed  &  Walsh,  Mechanlcs- 
vllle,  $47,299;  Blankfleld  &  Donovan,  Kingston,  $47,782;  Sam- 
uel Beskin,  Beacon,  $48,627;  H.  B.  Sproul  Construction  Co., 
Inc.,  Peekskill,  $49,261;  Juniata  Co.,  Philadelphia,  Penn.,  $49,- 
489;   R.  G.   Miller  Contracting  Co.,   Hartford,   Conn.,    $50,907. 

Road  No.  1304.  Erie  County.  1.17  miles:  SHAW  &  LAKIN, 
Jamestown,  $26,878  (awarded  contract);  O.  M.  Severson,  Erie, 
Penn.,  $27,736;  William  H.  Ring  Contracting  Co.,  Ogdensburg, 
$29,147:  William  C.   Evans,   .-Vmbler,   Penn.,   $28,431. 

Road  No.  5583.  Greene  County,  4.77  miles:  CATSKILL  CON- 
STRUCTION CO.,  Catskill,  $43,833  (awarded  contract);  S.  V. 
Van  Wagonen,  Rondout,  $45,552:  Gruner  &  Hallenbeck,  Har- 
riman,  $47,688;  George  H.  McEvoy,  Creek  Locks,  $46,284; 
Marks  Kearney,  Hudson.  $45,980;  Richard  Hopkins,  Troy,  $48,- 
929;   James  Anderson,   Menands,   $50,755. 

Road  No.  1318,  Livingston  County,  Road  No.  1319,  Monroe 
County,  1.88  miles:  RIB.STEIN-HOLTER  CO.,  INC.,  Rochester, 
$42,565  (awarded  contract);  Whitmore-Rauber  &  Vicinius, 
Rochester,  $43,393;  Charles  O.  McComb,  Syracuse,  $44,660; 
Langan  Construction  Co.,  Albany,  $45,196;  Chambers  &  Barnes, 
Rochester,  $45,228. 

Road  No.  1321.  Livingston  County,  8.34  miles:  AIBERT 
GAFFEY,  Syracuse,  $100,840  (awarded  contract);  Atlanta  Con- 
struction Co.,  Atlanta,  $109,477;  P.  H.  Murray,  Rochester,  $116,- 
432:  J.  M.   Ludington   Sons,   Inc.,  Rochester,   $120,191. 

Road  No.  5586,  Madison  County,  7.91  miles:  SULLIVAN  CON- 
STRUCTION CO.,  Syracuse,  $64,126  (awarded  contract):  Con- 
rov  &  NIxdorf,  Oneida,  $65,491;  Mondo  Construction  Co.,  Inc., 
Syracuse,  $67,918;  James  Anderson.  Menands,  $69,459;  Newport 
(Construction  Co.,  Herkimer,  $71,509;  Joseph  McC^ormick,  East 
Providence,  R.   I.,  $74,343. 

Road  No.  5539,  Monroe  County,  7.31  miles:  NEWPORT  CON- 
STRUCTION CO.,  Herkimer.  $69,481  (awarded  contract):  Wil- 
liam H.  Madden,  Rochester,  $70,704;  Frank  V.  Brotsch  Co., 
Rochester,  $71,209;  P.  H.  Murray,  Rochester,  $71,666:  Michael 
H.  Ripton,  Rochester,  $72,434;  Thomas  Gradv,  Rochester,  $72,- 
870;  Cleveland  &  Sons,  Brockport,  $72,907;  Harradine  Bros.  Co., 
Inc.,  Spencerport,  $74,138;  Michael  Murphy,  Rochester,  $74,- 
977;  Morrisson   &   Quinn,   Inc.,   Rochester,   $75,135. 

Road  No.  5581,  Monroe  County,  0.14  mile:  MORRISSON  & 
QUINN,  INC.,  Rochester,  $10,827  (awarded  contract):  Dodge 
Construction  Co.,  Inc.,  Rochester,  $11,160:  Whitmore-Rauber  & 
Vicnius,  Rochester,  $11,211;  Public  Service  Construction  Co., 
Niagara  Falls,  $11,327;  Wood  &  Tompkins,  Hilton,  $11,615;  W. 
C.   Evans,  Ambler,  Penn.,   $11,754. 

Road  No.  5576,  Ontario  County,  4.69  miles:  SWEENEY  & 
POLAND,  Rochester,  $2641  (awarded  contract);  Richard  Hop- 
kins,   Troy,    $2849. 

Road  No.  5428,  Rockland  County,  0.99  mile:  PAUL  SAN- 
GER,  Monsey,    $5371    (awarded    contract). 

Road  No.  53SS,  Rockland  County,  2.16  miles;  HASTINGS 
PAVEMENT  CO.,  New  York,  $15,200  (awarded  contract);  John 
A.  Jova,  Inc.,  Newburgh,  $18,995;  Schunnemunk  Construction 
Co.,  Highland  Mills.   $19,359;   Paul   Gsanger,  Monsey,   $20,721. 

+Albany,  N.  Y. —  (Official) — Bids  were  received  Aug,  24  by 
the  State  Highway  Commission.  Lancaster  St.,  Albany,  and 
contracts  awarded  for  the  repair  of  highways  by  state  aid,  as 
follows: 

Repair  Contract  No.  850,  Road  No.  592,  Cayuga  County,  2.35 
miles:  RICHARD  HOPKINS,  Troy,  $13,267  (awarded  con- 
tract): J.  H.  Weldman.  Syracuse,  $13,374;  M.  J.  Gleason.  Syra- 
cuse, $13,634;  Dana  W.  Robblns,  Inc.,  New  York,  $13,987: 
Brayer  Bros.,  Auburn,   $14,138;   Sweeney   &   Boland,    Rochester, 
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$14,22S;  Edward  S.  Spyriiig.  Syracuse.  $14,835:  Flood  &  Van 
Wirt  Co.,  Hudson  Falls,  $14,937;  Arthur  F.  McConvill,  Ogr- 
densburK,    $ir>,lSl. 

Repair  Contract  No.  S49,  Road  No.  1016,  Cayuga  County,  3.14 
miles:  RICHARD  HOPKINS.  Troy.  $21,550  (awarded  con- 
tract): M.  J.  Gleason,  Syracuse,  $21,554;  Semper  Bros,,  Wa- 
tertown,  $22,527;  W.  J.  Young,  Locke.  $22,757;  Flood  &  Van 
Wirt  Co.,  Hudson  Falls.  $22,790:  Dana  W.  Robbins  Co.,  Inc., 
-N'ew    York,    $22,933;   Brayer   Bros..   Auburn,    $23,794. 

Repair  Contract  No.  S4fi,  Road  No.  589,  Columbia  County, 
3. SI  miles:  GEORGE  HOLLER.  Albany,  $8814  (awarded  con- 
tract): Thomas  J.  Martin,  Beacon,  $SSS6:  William  Doyle,  Sau- 
gerties.  $9135;  Richard  Hopkins,  Troy,  $9578;  Jerry  Sweeney, 
New   Brighton,    $9745. 

Repair  Contract  No.  S36,  Road  No.  376,  Fulton  County,  2.38 
miles:  CL.A.IiENCE  WELCH  &  CO..  Gloversville,  $12,134 
(awarded  contract):  John  P.  Dugan  &  Co.,  Amsterdam,  $12.- 
497. 

Repair  Contract  No.  845,  Road  No.  436,  Nassau  County,  2.50 
miles:  EVERGREEN  CONSTRUCTION  CO.,  Long  Island  City, 
$8366  (awarded  contract):  Delta  Contracting  Co.,  Inc.,  Ja- 
maica, $9416:  William  Doyle,  Saugerties,  $9364;  Murray  & 
Gardner.   Center  Moriches,    $9708. 

Repair  Contract  No.  S42.  Road  No.  207.  Ontario  County,  0.60 
mile:  J.  W.  KRENNAN  CONSTRUCTION  CO.,  INC.,  Geneva, 
$12,284  (awarded  contract):  Connors  &  Gallivan  Co.  Elmira, 
$12,436;   Schroder-Hicks   Contracting   Co.,    Rochester,    $12,632. 

Repair  Contract  No.  840.  Road  No.  22S,  Ulster  County,  4.82 
miles:  JOHN  F.  GALLIVAN,  Kingston,  $18,812  (awarded  con- 
tract); Blankfleld  &  Donovan,  Kingston,  $20,441:  Port  Jervis 
Construction  Co.,  Port  Jervis,  $20,759:  L.  F.  Bannin  Plumbing, 
Heating  &  Contracting  Co..  Kingston,  $20,871:  Gruner  &  Hal- 
lenbeck,    Harriman,    $21,641;    DeGraff   &    Hogeboom,    Kingston, 

""Repair  Contract  No.  851,  Road  No.  694.  Suffolk  County,  3 
miles:  Murray  &  Gardner,  Inc.,  Center  Moriches,  $10,186;  Te- 
conic  Construction  Co..  Port  Jervis.  $11,880;  MUNICIPAL  AS- 
PHALT CO..  New  York,  $9125  (awarded  contract).-  Noted  Aug. 
12. 

.\lbany,  X.  Y. —  (Official) — Bids  were  received  Aug.  26  by  the 
State  Highway  Commission,  55  Lancaster  St..  Albany,  for  the 
construction   of  highways  by  state  aid,  as  follows: 

Road  No.  5588,  Greene  County,  3.95  miles;  James  M.  Ham- 
ilton &  Co.,  Gardner,  $98,639;  St.  Lawrence  Construction  Co., 
Inc.,  .\lbanv,  $115,940;  Abner  M.  Harper,  Inc.,  Newburgh,  $117,- 
149;  James  Anderson,  Menands,  $117,469;  Stanley  Construction 
Co.,  Buffalo,  $120,523;  George  H.  McAvoy,  Creek  Locks,  $122,- 
058:  William  G.  Fox,  Saratoga  Springs,  $122,311;  Ward  & 
Tully,  Inc.,  Brooklyn,  $125,264;  Fulton  Engineering  Co.,  Al- 
bany,  $125,785. 

Road  No.  5579,  Herkimer  County,  6.55  miles:  Newport  Con- 
struction Co.,  Herkimer,  $63,077;  James  Anderson.  Menands, 
$63,357;  Joseph  McCormick,   East  Providence,   R.   I.,   $67,782. 

Road  No.  5584,  Herkimer  County.  4.21  miles:  Joseph  Mc- 
Cormick. East  Providence.  R.  I.,  $46,423;  Newport  Construc- 
tion Co..  Herkimer,   $48,957. 

Road  No.  773,  Niagara  County,  2. 38  miles:  F.  J.  Mumm  Con- 
tracting Co.,   Buffalo,   $23,424. 

Road  No.  799,  Niagara  County.  4.21  miles:  Arthur  F.  Mc- 
Conville,  Ogdensburg.  $53,156;  Greenfield  Construction  Co., 
Hornell,  $54,245;  Joseph  Brumver,  Buffalo,  $54,909;  Woolsey 
Construction  Co..  Poughkeepsie,  $55,178;  Garradine  Bros.  Co., 
Inc.,  Spencerport,  $57,253;  F.  J.  Mumm  Contracting  Co.,  Inc., 
Buffalo,   $59,255. 

Road  No.  1315,  Niagara  County,  8  miles:  Joseph  Brumver, 
Buffalo,  $97,340;  Serviss  &  Mackey,  Y'oungstown,  $101,902; 
Thomas  F.  Shaughnessy,  Albany,  $104,380;  Cold  Spring  Con- 
struction Co.,  Buffalo,  $105,307;  Woolsey  Construction  Co., 
Poughkeepsie,    $112,286. 

Road  No.  1153,  Niagara  County,  1.27  miles:  Greenfield  Con- 
struction Co.,  Hornell,  $69,644;  Caleb  Hyatt,  Yonkers,  $70,101; 
Langan  Construction  Corporation,  Albany,  $71,184;  Public 
Service  Contracting  Co.,  Niagara  Falls,  $73,694;  C.  N.  Stain- 
thorpe,  Lockport,  $74,353;  C.  B,  Whitmore  Co.,  Lockport,  $78,- 
476. 

Road  No.  540S,  Oswego  County,  0.36  mile:  Oswego  Construc- 
tion Co.,  Fulton,  $16,490;  William  H.  Ring  Contracting  Co., 
Ogdensburg,  $16,495:  J.  E.  Bishop,  Syracuse,  $16,866:  F.  P. 
Meckes,  Long  Pond,  Penn.,  $17,261;  Bison  City  Engineering  & 
Contracting  Co.,  Inc.,  Buffalo,  $17,284;  J.  J.  Cashin,  Fayette- 
ville,   $17,326;    E.   S.   Spyrting,   Syracuse,    $17,639. 

Road  No.  817,  Saratoga  County,  3.57  nilles:  John  Arborio, 
New  Haven.  Conn.,  $34,960;  Weed  &  Walsh,  Mechanicsville, 
$35,092:  John  B.  Dower,  Ballston  Spa,  $35,700;  Thomas  H. 
Karr,  Troy,  $36,437:  D.  J.  Snell  &  Co.,  Canajoharie,  $36,783: 
William  G.  Fox,  Saratoga  Springs,  $38,158:  Juniata  Co.,  Phila- 
delphia, Penn.,   $38,316. 

Road  No.  1320,  Schuyler  County.  2.75  miles:  Patrick  D.  Con- 
ley,  Ithaca,  $25,380;  Richard  Hopkins,  Troy,  $26,804;  James 
Rossney,  Buffalo,  $27,202:  John  H.  Gordon,  Albany,  $28,267; 
Bison  City  Engineering  &  Contracting  Co.,  Buffalo,  $28,750; 
McGuigan,  McGreevev  &  Baum,  Elmira,  $29,260;  Hendrickson- 
McCabe   Construction   Co.,   Spencerport,    $30,838. 

Road  No.  5575,  Schuyler  and  Tompkins  Counties,  4.12  miles: 
Patrick  D.  Conley,  Ithaca,  $35,160;  James  Rossney,  Buffalo, 
$36,808:  Sullivan  Construction  Co..  Syracuse,  $37,784;  Bison 
City  Engineering  &  Contracting  Co.,  Inc..  Buffalo,  $38,255; 
Hendrickson-McCabe  Construction  Co..  Inc.,  Spencerport,  $40,- 
026:  John  H.  Gordon,  Albanv,  $40,054;  W.  C.  Evans,  Ambler, 
Penn.,  $41,911. 

Road  No.  5577,  Schoharie  County,  7.96  miles:  Weed  &  W^alsh, 
Mechanicsville,  $91,046;  Newport  (Tonstruction  Co.,  Herkimer, 
$91,697;   James   Anderson.    Menands,    $94,459. 

Road  No.  5253-E,  Steuben  County.  5.52  miles:  Kennedy  Con- 
struction Co..  Albany,  $38,796:  Greenfield  Construction  Co., 
Hornell,  $41,320;  John  C.  Bradley,  Corning,  $43,573;  T.  H.  Gill 
Co..  Binghamton.  $43,71  Bison  City  Engineering  &  Contract- 
ing Co.,  Buffalo,  $47,555;  jr.  H.  Murray.  Rochester.  $47,809;  W. 
C.  Evans.  Ambler.  Penn.,  4$9,06S;  Thomas  Grady.  Rochester. 
$49,978. 

Road  No.  1076,  Tioga  County.  4.29  miles:  Dana  W.  Robbins 
Co..  Inc.,  New  York,  $35,354;  T.  H.  Gill  Co.,  Binghamton,  $35,- 
841;  Richard  Hopkins,  Troy,  $36,166;  Sullivan  Construction 
Co.,  Syracuse.  $36,190;  Atlanta  Construction  Co..  Atlanta.  $36,- 
210;  F,  P.  Meckes,  Long  Pond.  Penn..  $36,963;  Lane  Construc- 
tion  Corporation,   Meriden,   Conn.,    $37,369. 


Road  No.  1077,  Tioga  County,  4.72  miles:  Lane  Construction 
Corporation,  Meriden,  Conn.,  $36,148;  T.  H,  Gill  Co,,  Bingham- 
ton, $39,279;  Dana  W.  Robbins,  Inc.,  New  York,  $39,508;  Sulli- 
van Construction  Co.,  Syracuse,  $39,559;  Richard  Hopkins, 
Troy,  $39,796:  Atlanta  Construction  Co.,  Atlanta,  .^39,916;  Peter 
F.  Connolly  Co.,   Horseheads,   $40,826. 

Road  No.  1109,  Washington  County,  2.06  miles:  William  L. 
Sherrill,  Hudson  Falls,  $16,975;  Juniata  Co.,  Philadelphia, 
Penn.,  $17,831;  Kellogg  Boynton,  Keeseville,  $17,966;  Thomas 
H.  Karr,  Troy,  $18,128;  A.  G.  &  D.  T.  Perry.  Brattleboro.  Vt.. 
$18,663. 

Road  No.  557S,  Washington  County,  1.89  miles:  William  G. 
Pox,  Saratoga  Springs,  $29,582;  Thomas  H.  Karr,  Trov,  $31,491: 
John  B.  Dower,  Ballston  Spa,  $32,058;  Kellogg  Boynton,  Keese- 
ville, $32,365. 

Road  No.  1306,  Westchester  County,  5,72  miles;  Pierson 
Engineering  &  Construction  Co,,  Hartford,  Conn.,  $66,010; 
Frank  G.  Fowler  Construction  Co.,  Mt.  Kisco,  $68,307;  Harris- 
Rose  Construction  Corporation,  New  York,  $68,619;  John  De 
Michael  &  Bro.,  Torrington,  Conn.,  $70,904;  Amos  D.  Bridge's 
Sons.  Inc.,  Hazardville,  Conn.,  $71,630;  Gruner  &  Hallenbeck, 
Harriman,  $73,922;  H.  B.  Sproul  Construction  Co.,  Inc..  Peeks- 
kill,  $78,068. 

Road.  No.  1307,  Westchester  County,  1.89  miles:  James 
Ciascia  &  Vincent  Cartesi,  Mt.  Vernon,  $22,231;  Frank  G. 
Fowler  Construction  Co.,  Mt.  Kisco.  $25,276;  H.  B.  Sproul  Con- 
struction  Co.,   Peekskill,   $27,428. 

Road  No.  1308,  Westchester  County,  2.15  miles:  James  Garo- 
fano  cSi  Son.  Mt.  Vernon,  $24,738;  James  Ciascia  &  Vincent 
Cartesi.  Mt.  Vernon.  $25,700:  John  De  Michael  &  Bro.,  Tor- 
rington, Conn.,  $26,040;  Frank  G.  Fowler  Construction  Co..  Mt. 
Kisco.  $26,109:  Caesar  A.  Rossi.  Harrison,  $26,253;  White  & 
Colligan,  Purchase,  $26,256;  H.  B.  Sproul  Construction  Co., 
Inc..    Peekskill,   $26,531. 

Uoad  No.  1309.  Westchester  County,  6.63  miles:  Henry  Clin- 
ton, Poughkeepsie,  $67,954;  Conway  Bros.  &  Kennedy,  Eddy- 
ville,  $71,653;  H.  B.  Sproul  Construction  Co.,  Inc.,  Peekskill, 
$73,168:  p'rank  G.   Fowler  Construction  Co.,  Mt.   Kisco,   $76,788. 

Road  No.  1333,  Westchester  County.  4.62  miles:  Frank  G. 
Fowler  Construction  Co..  Mt.  Kisco.  $49,183;  H.  B.  Sproul  Con- 
struction Co.,  Inc.,  Peekskill,  $51,389;  William  F.  McCabe  Con- 
struction  Co..   Inc..  White  Plains.   $58,528. 

Road  No.  1325,  Westchester  County,  2.81  miles:  H.  B.  Sproul 
Construction  Co.,  Inc.,  Peekskill,  $25,795;  James  Garofano  Sons, 
Inc.,  Mt.  Vernon,  $25,841;  Prank  G.  Fowler  Construction  Co., 
Mt.  Kisco.  $26,277;  Amos  D.  Bridge's  Sons,  Inc.,  Hazardville, 
Conn.,  $26,710;  James  Ciascia  &  Vincent  Cartesi,  Mt.  Vernon, 
$26,973;  Gruner  &  Hallenbeck,  Harriman.  $27,702;  Harris-Rose 
Construction  Corporation,  New  York,  $28,135, 

^Tiad  No.  1324,  Westchester  County,  3.02  miles:  H.  B.  Sproul 
Construction  Co..  Inc.,  Peekskill,  $28,858;  Caesar  A.  Rossi, 
Horicon,  $28,071:  Gruner  &  Hallenbeck,  Harriman,  $29,120; 
James  Garofano  &  Son,  Inc.,  Mt.  Vernon,  $29,129;  Frank  G. 
Fowler  Construction  Co.,  Mt.  Kisco,  $29,827;  Harris-Rose  Con- 
struction Corporation,  New  York,  $30,113;  John  A.  Jova,  Inc., 
Newburgh,  $30,834. 

Albany,  N.  Y. —  (Official) — Bids  were  received  Aug.  26  by 
the  State  Highway  Commission.  55  Lancaster  St..  Albany,  for 
the   repair  of  highways  by  state  aid,   as   follows; 

Repair  Contract  No.  839,  Road  No.  463.  Herkimer  County; 
J.  J.  Malloy,  Schenectady,  $18,797;  Huntoon  &  Ferguson,  Hud- 
son Falls,  $20,088;  Michael  O'Brien,  Cortland,  $20,321;  Newport 
Construction  Co.,  Herkimer,  $20,366;  B.  J.  Gaffney,  Saratoga 
Springs,  $22,127;  Port  Schuyler  Construction  Co.,  Inc.,  Oneida, 
$22,161;  R.  D.  Cooper,  Little  Falls,   $22,224. 

Repair  Contract  No.  852,  Road  No.  359,  Herkimer  County: 
John  P.  Dugan  &  Co.,  Amsterdam,  $10,360;  Newport  Construc- 
tion Co..  Herkimer.  $10,569;  Harry  W.  Roberts  Co..  Utica.  $10,- 
990;  Phelan  &  Sullivan,  Utica,  $11,242;  Dana  W.  Robbins.  Inc., 
New-   York,   $11,361. 

Repair  Contract  No.  848.  Road  No.  71,  Oneida  County: 
Harry   W.    Roberts   &   Co..  Utica,   $13,649. 

Repair  Contract  No.  841,  Road  No.  733.  St.  Lawrence  Coun- 
ty: Arthur  P.  McConville,  Ogdensburg,  $20,551;  Kellogg  Boyn- 
ton.  Keeseville,   $21,878. 

Repair  Contract  No.  844,  Road  No.  640,  Schenectady  County: 
J.  J.  Malloy,  Schenectady,  $8706;  John  P.  Dugan  Co.,  Amster- 
dam, $8923;  Huntoon  &  Ferguson,  Hudson  Palls,  $8936;  Brown 
&  Lowe  Co.,  Schenectady,   $10,196. 

Repair  Contract  No.  837,  Roads  Nos.  795,  823  and  824,  Sul- 
livan County:  George  Mesler,  Liberty,  $4518:  L.  P.  Bannin 
Plumbing,  Heating  &  Contracting  Co.,  Kingston,  $4839;  Port 
Jervis  Construction  Co.,  Port  Jervis,  $4857;  Nash  &  Griffin. 
Norwich,  $5011;  Kelly  &  Wheeler.  Buffalo.  $5190;  Armstrong 
&  Trowbridge,  Middletown.  $6065;  Thomas  J.  Martin,  Beacon, 
$7230. 

Repair  Contract  No.  843.  Road  No.  5223,  Sullivan  County: 
,\rmstrong  &  Trowbridge.  Middletown.  $41,492;  George  Mos- 
ler.  Liberty,  $42,327;  Jackson  Bros.,  Cuddebackville,  $43,376; 
Port  Jervis  Construction  Co.,   Port  Jervis,  $44,500. 

Repair  Contract  No.  838.  Road  No.  503,  Westchester  County: 
Mallov  ,fe  Murrav  Contracting  Co..  Yonkers.  $96.2434:  Lewis 
Petrillo.  Mt.  Vernon,  S97.517:  Caleb  Hyatt,  Yonkers.  $98,515; 
Borough  Asphalt   Co.,   Brooklyn,   $101,302. 

Repair  Contract  No.  S47,  Road  No.  19,  Westchester  County: 
James  Garofano  &  Son,  Inc.,  Mt.  Vernon,  $11,359:  White  & 
Colligan,  Purchase,  $ll,7,";i:  William  P.  McCabe  Contracting 
Co.,  Inc.  White  Plains.  $12,576;  Miguell  Houck,  White  Plains. 
$12,687;  John  A.  Jova,  Inc.,  Newburgh,  $12,963.     Noted  Aug.  12. 

+CIifton  .SprinsN,  >'.  Y. — A  contract  for  constructing  ap- 
proximately 1100  lin.ft.  of  road  with  curb  and  gutters  has 
been   awarded    to   THOMAS   MURRAY,   Le   Roy,   at    $5447. 

+  Cohoe!<,  X.  Y. — The  contract  for  paving  Garner  St.  from 
Johnston  Ave.  to  the  New  York  Central  R.R.  viaduct  has 
been  awarded  to  the  THOMAS  P.  GRATTON  CONSTRUCTION 
CO.,   Cohoes,  at    $21,199. 

Dunkirk,  >.  Y. — James  McNamara.  Dunkirk,  submitted  the 
lowest  bid  for  paving  Woodrow  Ave.  (Bass  St.)  from  Fourth 
to  Sixth  St. 

FarminKdale.  N.  Y. — Bids  will  be  received  by  James  T. 
Hoile,  Secv.,  Bd.  of  Trustees,  16  Court  SP..  New  York,  N.  Y. 
(Borough  of  Brooklyn),  until  Sept.  8,  for  constructing  con- 
crete   walks    at    the    New    York    State    School    of    .\griculture. 
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\<-«  lOrk.  \.  v.— I  BoidUKh  of  Bronx)  — ( Otlioial  )  —  l  li. Is 
will  he  received  by  Douglas  RIatliewson,  Boro.  I'les.,  Municipal 
KhlK..  177th  St.  and  Third  Ave.,  until  10:30  a.m.,  Sept.  S,  for 
road    improvements    on    Haviland    Ave. 

♦  New  York,  !V.  Y. —  (Boroush  of  Manhattan) — The  con- 
tract for  paving  with  asphalt  Soth.  .'i.'ith,  »i5th,  G7th,  80th  and 
.sr>th  St..  has  been  awarded  to  the  SICIl^lAN  ASPHALT  PAVIO- 
ING  CO.,  -11  Park  How,  at  $56,500. 

+  NinKnrii  FiiIIn,  X.  Y. — The  contract  for  paving  14th  St. 
from  Pine  to  Terry  Ave.  has  been  awarded  to  McKINNEY  & 
MAtUJIKK,    at    $15,000. 

OiKMinta,  fi.  Y.— (Official)— Bids  will  be  received  until  S 
p.m.,  Sept.  6,  by  Sheldon  H.  Close,  City  Clk.,  for  paving  a  num- 
ber of  stri-i'ts  with   concrete. 

+»<iolie>iter,  IV.  Y. — Contracts  have  been  awarded  for  pav- 
ing Aberiieen  and  Marion  St.  with  asphalt,  to  WHITMORR, 
RAl'BRR  &  VICTNUS.  at  $93.32  and  $9252  respectively;  Oneida 
St.  with  brick  to  the  FLOWER  CITY  CONTRACTING  CO., 
at    $477r.. 

+Sohenectady,  X.  Y. — Contracts  have  been  awarded  for  pav- 
ing Watt  St.  to  the  SCHEXKCTAPY  CONSTRUCTION  CO., 
Schenectady,  at  $14,841:  Maplcwood  and  19th  Ave.  to  the 
CNION    PAVING   CO.,    Schenectady,   at    $17,997. 

+.Syrii«MiNe,  N.  Y. — The  contract  for  iiaving  Euclid  Ave.  and 
Pine  St.  has  been  awarded  to  the  SCHKXKCT.VDY  PAAHNG 
CO..   Schenectady,  at   $7.'>9S   and    $8*50,   lespootively. 

Wntertomn,  N.  Y. — The  Board  of  Public  Works  has  author- 
ized the  construction  of  14  additional  ft.  of  concrete  pave- 
ment on  CofCeen  St.  from  Cedar  St.  to  a  point  50  ft.  below  Fair 
St.  Bids  for  this  work  were  received  from  Guy  H.  Miller, 
$4924:  Gooley  &  Willard,  $5102;  A.  F.  Nims,  Philadelphia, 
$5073;    Burns   Bros.    &   Haley,    $4955. 

Newark,  N.  J — Bids  were  received  Aug.  26  for  paving 
Eckert  Ave.  from  Seymour  Ave.  to  Osborne  Terrace  as  follows: 
Northern  Construction  Co.,  $5072;  Uvalde  Asphalt  Co.,  $5719; 
Continental    Public    Works    Co.,    $5463.      Noted   July    22. 

+RoNeInnd,  N.  J. — The  contract  for  paving  Portland  St. 
with  macadam  has  been  awarded  to  ROBERT  DORIETY,  166 
Ridge  St.,  Newark. 

♦  Bethlehem,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  11.  by  Milton  M.  Mitman,  Chn.  of  Street  Com., 
403  South  Main  St..  for  paving  Linden  St.,  Broad  St.,  Main 
St.  and  Prospect  Ave.  A.  M.  Cawley,  First  National  Bank 
Bldg.,    is    Borough    Engr.      Noted    Aug.    26. 

Hnrrishure,  Penn. —  (Official) — Bids  will  be  received  by  the 
State  Highway  Department  until  10  a.m.,  Sept.  15,  for  recon- 
structing 22.999  lin.ft.  of  road  in  Henderson  Township.  Hunt- 
ingdon County,  and  11,9S7  lin.ft.  of  road  in  East  Marboro 
Township,  Chester  County. 

+I.en'ixl>urg,  Penn. — The  contract  for  paving  Market  St. 
has  been  awarded  to  WILLIAM  LYONS,  Sunbury,  at  $6000. 

Philadelphin,  Penn. — The  lowest  bids  received  for  the 
repair  of  asphalt  pavements  w-ere  those  of  the  Barber  Asphalt 
Paving   Co..   at    $5535   and    $55,762.      Noted    Aug.    19. 

+Philadelphia,  Penn. — The  Department  of  Public  "Works  has 
awarded  the  contract  for  repaying  Chelton  Ave.  to  the  Mc- 
MAHON  ESTATE,  Germantown,   at   $23,000. 

Pitt.iburgh,  Penn. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Sept.  9,  by  Hyatt  M.  Crilbs.  County  Controller,  for  im- 
proving the  Elkhorn  and  Jlonongahela  City  Rd.,  Lincoln 
Way  Extension  and   Round   Road   Hill   Rd. 

Readinf?,  Penn. — Press  reports  state  that  the  City  Council 
contemplates  an  expenditure  of  $19,000  foi"  paving  various 
streets.      Edmond   Ulrich   is  City   Engr. 

Saxonbnre^,  Penn. —  (Official) — Bids  will  be  received  until 
7  p.m.,  Sept.  7,  by  E.  L.  Rudert.  Borough  Clk..  for  improving 
Main    St. 

+^Vilkin!ibure.  Pel 
recurbing  and  repavii 
to  A.  V.  PURNELL. 
Noted   Aug.    19. 

AVilminirton,  Del. — The  City  Council  has  authorized  a  bond 
issue  of  $200,000.  the  proceeds  of  which  will  be  used  for  im- 
proving   a    number    of    streets. 

•fCecilton,  Md. — The  contract  for  constructing  a  stone 
road  from  Warwick  to  Cecilton  has  been  awarded  to  tlie 
JUNIATA   PAVING  CO.,   Philadelphia.  Penn.,  at   $37,000. 

Denton,  Md. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  21,  by  the  Commissioners  of  Caroline  County  for  con- 
structing a  section  of  State  Aid  Highway  in  Caroline  County 
along  the  M.arydel  .and  Templeville  Rd.  between  Marydel  and 
Templeville,  for  a  distance  of  2.06   miles. 

Ha^er»town,  Md. — A  contract  for  paving  1.S6  miles  of 
State  Aid  Highway  in  Washington  County  with  macadam 
has  been  awarded  to  HOLLINGER  &  DENNIS,  Clear  Springs. 
Md.,    at    $7981.      Noted    Aug.    12. 

.4econiac,  A'a. — Bids  will  be  received  until  Sept.  7  by 
John  D.  Grant,  Jr..  Clk.,  County  Bd.  of  Superv.,  for  the  sale 
of  $30,000  in  bonds.  The  proceeds  will  be  used  to  improve 
the   roads   in   Atlantic.   Lee   and    Pungotcague    Districts. 

♦  Charleston.  AV.  Va. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  B.  A.  Wise,  City  Mgr..  for  paving  certain 
streets  and  alleys   in   the   city   of   Charleston. 

W'ellHbnrg,  W.  \a. — Bids  will  be  received  until  Sept.  4 
by  the  County  Court  of  Brooke  County  for  paving  the  county 
road  from  the  north  end  of  Follansbee  to  the  south  end  of 
Follansbee  to  the  south  end  of  Bates'  Bridge.  M.  E.  Boyd 
is  Engr. 

+Concord,  N.  C. — The  contract  for  paving  West  Depot  St. 
from  the  intersection  of  Spring  St.  to  the  depot  and  Church 
St.  from  East  Corbin  to  the  east  depot  has  been  awarded  to 
R.    M.    HUDSON.    Atlanta,    at    $40,000. 

Gastonla,  N.  C. —  (Official) — Bids  will  be  received  until  noon. 
Sept.  9,  bv  the  Commissioners  of  Gaston  County,  for  the  sale 
of  $150,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
constructing  roads  in  Gaston  County.  Noted  June  24  and 
Aug.    19. 


iin. —  (Official) — .\  contract  for  regrading, 
ig  a  number  of  streets  has  been  awarded 
507    Jackson    St..    Allegheny,    at    $38,890. 


for    paving    three    miles    of 
(led    to    the    Southern    Clay 


iloxiMiro.  X.  <•.— Bonds  for  $15,000  will  be  sold.  The  proceeds 
will    In-    used    lor    improving    a    number    of    streets. 

+  Arendla,  Kla. — The  Commissioners  of  De  .Soto  (bounty 
have  awarded  the  contract  to  the  ALABAMA  PAVING  CO., 
Birmingham,  .Ma.,  for  constructing  11'.^  miles  of  rock  roads 
m    the    Wauchula-Bowling    Green    Rd.    District. 

<'lenr«nter,  Kla. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $715,000  in  bonds,  the  proceeds  of  which 
will    be    used    for    constructing    7S    miles    of    brick     highway. 

Ft.  MycrH,  Pla. — According  to  press  reports  a  road  will  be 
constructed  between  Ft.  Myers  and  Naples  and  between  Naples 
and  Marco.  Bonds  for  $177,500  have  been  voted  for  this  pur- 
pose.     Noted    May    27. 

+Ft.    MyerH.    Flo. — A    contr 
streets    with    brick    has    been 
Mfg.  Co.,  Chattanooga,  Tenn. 

(iiilfport,  Fla. — An  election  will  be  held  Oct.  19  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  part  of  the  proceeds 
of  which  will  be  used  for  constructing  two  miles  of  modified 
asphalt   streets. 

+KitiNininiee,  Fla. — A  contract  for  constructing  three  miles 
of  brick  road  has  been  awarded  to  the  ATyAP.AM.V  PAVING 
CO.,  Orlando,  Fla..  at  $28,000.  Bonds  for  this  purpose  have 
been   voted.      Noted  Aug.   5. 

KiNNlniee,  Fla. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $12,000  in  bonds,  the  proceeds  of  which 
will   be    used   for  paving  Main   St. 

TallaliaHMe,  Fla. — .\n  election  will  be  held  in  Leon  County, 
Sept.  21.  to  vote  on  the  question  of  issuing  $200,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  various 
roads,  iiirlii,liiii4  $100,000  for  the  Dixie  Highway.  J.  C.  Moore 
is  elm    oi    III.    I'dinrs.  of  Leon  County. 

+'liir|iiiii  S|irinu'N,  Fla. — The  contract  for  widening  and  re- 
paviim  iii.iiit;.-  St.  with  tirick  has  been  awarded  to  the  J.  B. 
McCR.VRV    CO.,    Atlanta,    Ga. 

\Ve.st  Palm  Beach,  Fla. — Bids  will  be  received  until  Sept. 
7  by  the  Commissioners  of  Palm  Beach  for  constructing  and 
hard  surfacing  the  main  county  line  in  District  No.  5.  P.  E. 
Encell    is    Chn.    of    the    Comrs. 

Carrollton.  Ala. — Bids  w-ill  be  received  until  Sept.  22  by  the 
Pickens  County  Commissioners  for  grading,  draining  and 
surfacing  with  gravel  or  sand-clay  a  portion  of  the  Carroll- 
ton   and   Reform    Rd.,   at   an    estimated    cost    of    $11,159. 

Gnd.«ilen,  .\la. — Press  reports  state  that  the  Commissioners 
of  Etowah  County  will  construct  7V2  miles  of  tile  Turkeytown 
Rd.      The  work  will  be  done  by  convict  force. 

Linden,  Ala. — Bids  will  be  received  until  Sept.  7  by  A.  L. 
Hasey.  Comr.  of  Marengo  County,  for  the  construction  of  ap- 
proximately 40  miles  of  sand-clay  road  in  Marengo  County. 
S.   W.   (iaines,  Jr.,   Selma,   is   Engr. 

Montgomery,  Ala. — Bonds  for  $152,000  will  soon  be  sold. 
The    proceeds   will    be    used    for    street    improvements. 

Ru.sNellvil]e,  Ala. — At  a  recent  election  tlie  citizens  of 
Franklin  County  voted  in  favor  of  issuing  $145,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  building  a  pike  road. 

t'larksd:ile,  MIns. — Bids  will  be  received  until  Sept.  6  by 
S.  S.  rmr.  Chancery  Clk.,  for  constructing  two  miles  of  gravel 
road    ill    Siii>frvisors'    District   No.    1,   Coahoma  County. 

Columbus.  MiN.s. — The  construction  of  a  road  from  Colum- 
l)us.  Miss.,  to  Vernon,  Ala.,  is  contemplated  by  the  Commis- 
sioners of  Lamar  and  Lowndes  Counties. 

Macon,  MlMs. — Bids  will  be  received  until  Sept.  6  by  John 
A.  Tyson,  Chancery  Clk.,  for  improving  roads  in  Noxubee 
County. 

Magnolia,  MIhn. — Bids  will  be  received  until  Sept.  6  bv 
Charles  E.  Brunifield,  Clk..  County  Bd.  of  Superv.,  for  the 
sale  of  $100,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  improving   the   roads   in   Fourth   Supervisors   District. 

Lake  Charles,  La. — Bids  will  be  received  by  E.  C.  House. 
Clk..  Police  Jury,  until  Sept.  7,  for  constructing  6',2  miles  of 
gravel  road  on  Highway  No.  6  and  5  miles  on  Highway  No.  8. 

Dick.son,  Tenn. — At  a  recent  election,  the  question  of  issu- 
ing $250,00(3  in  bonds,  the  proceeds  to  be  used  for  constructing 
roads   in    Dickson    County,    was   defeated. 

Clark.sville,  Tenn. — Bonds  for  $50,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  improving  and  construct- 
ing roads  in  Montgomery  County. 

Huntsville,  Tenn. — At  a  recent  election  the  citizens  of  Scott 
County  voted  in  favor  of  the  question  of  issuing  $300,000  in 
)>onds,  tlie  proceeds  of  which  will  be  used  for  improving  vari- 
ous  roads. 

Maryville,  Tenn. — At  a  recent  election  the  citizens  of  Blount 
County  voted  in  favor  of  issuing  $300,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  constructing  roads,  pikes  and 
macadamizing  roads  already  graded.     Noted  Fel).   11   and  June 

24. 

Rojjrersville,  Tenn. — Bids   will   be    received  until    Sept.    6   by 

H.    B.    Stamps,    Chn..    County    Court,    for    the  sale    of    $250,000 

in   bonds,  the  proceeds  of  which  will  be  used  for  improving  a 
numljer  of  roads. 

Rutledjc^e,  Tenn. — An  election  will  be  held  Sept.  9  to  vote 
on  the  question  of  issuing  $200^00  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  Grainier  County. 
Noted  Aug.  12. 

Louisville,  Ky. —  (Official) — Bids  will  be  received  until  2 
p.m..  Sept.  7,  by  the  Board  of  Public  Works  for  improving  va- 
rious  streets. 

+AVhitesburg,  Ky. — The  contract  for  grading  and  draining 
the  road  from  Whitesburg  to  Corbin  has  been  awarded  to 
M.  A.  WHEELER  at  $42,000. 

+Bon'lin^  Green,  Ohio — Contracts  have  been  awarded  for 
grading,  draining  and  macadamizing  Snell  Rd.  to  N.  L.  DECK- 
ARD,  Bowling  Green,  at  $8943;  Mlnning  Rd.,  to  OTTO 
BROUGH,  Genoa,  at  $8611;  Kearning  Joint  Rd.  to  THOMAS 
CONSTRUCTION  CO..   Sandusky,  at  $8994.      Noted  Julv   29. 
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CInoinnntI,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  Philip  Fosdicls  Dir.  Pub.  Ser.,  for  improving 
Gest  St.   from  Freeman  Ave.  to  Baymiller  St. 

'+rirvcland,  Ohio — (Official) — The  contract  for  improving 
Lorain  Ave.  from  West  73rd  to  West  9Sth  St,  lias  been  awarded 
to  ROKHL,  BROS.,  Thompson  Bldg.,  Cleveland,  at  $62,893. 
Noted  Ausr.  19. 

Colnmbna,  Ohio — Bonds  for  $100,500  have  been  sold.  The 
proceeds  will  be  used  for  improving  various  roads. 

CoIunihuM,  Ohio — Bids  will  be  received  until  noon,  Sept.  7, 
by  Georjre  .\.  Borden,  Dir.  Pub.  Ser..  for  paving  Nelson  Rd. 
and   Rhoades  Ave. 

+ColumbiiN,  Ohio — Bids  were  received  Aug.  20  by  Clinton 
Cowen.  State  Highway  Comr.,  and  contracts  awarded  for  road 
construction  in  various  counties  as  follows;  Fulton  County. 
Archbold-Favette  Rd..  1  mile  of  macadam  to  the  KELLY 
CONSTRUCTION  CO.,  $7400.  Fulton  County.  Toledo-Angola 
Rd..  2.52  miles  of  waterbound  macadam  to  GRAY  BROS., 
Bowling  Green.  $20,500.  Guernsey  County,  Cambridge-Cald- 
well Rd..  bituminous  macadam  to  PETROS  &  PALMER.  "Vla- 
rietta,  $27,400.  Lucas  County,  Toledo-Napoleon  Rd..  ^'.ll  miles 
of  waterbound  macadam  to  C.  W.  RYAN.  Mauniee,  t  >  L.  L. 
ALLEN.  La  Rue,  $9159.  Delaware  County,  Columbus-San- 
duskv  Rd..  1.44  miles  of  waterbound  macadam  to  JOHN  Mc- 
NAMARA,   JR.,   Delaware,   $8130.     Noted  Aug.   19. 

+Colnml>n8,  Ohio — Contracts  for  road  improvements  have 
been  awarded  bv  the  Franklin  County  Commissioners  as  fol- 
lows: .Mock  Rd.  to  B.  F.  PATTERSON.  Columbus,  $59,250; 
Manhattan  .\ve..  Linden,  to  R.  W.  McCOY,  Columbus.  $9135; 
McDonald  Rd.,  Truro  Township,  to  H.  E.  BARTHMAN.  Co- 
lumbus. $10,087;  Har!  Rd..  Sharon  To.wnship.  W.  O.  JEWETT, 
Columbus,  $11,095.     Noted  Aug    5. 

Elyrla,  Ohio — Bids  will  be  received  until  1  p.m..  Sept.  S,  by 
F.  L.  Ellenburger.  Clk.  of  the  Lorain  County  Comrs.,  for  re- 
surfacing the  La  Grange-North  Center  Rd.  with  bituminous 
bound   macadam. 

Northfield,  Ohio — (Official) — Bids  will  be  received  until 
7:30  p.m.,  Sept.  7.  by  C.  S.  Machwart,  Village  Clk.,  for  im- 
proving the  Brandywine  Rd.  from  the  Brecksville-Macedonia 
Rd.  to  the  intersection  of  the  Lock  Rd. 

Oakbarbor.  Ohio — Bids  will  be  received  until  Sept.  7  by 
the  Village  Clerk  for  paving  2500  sq.yd.  with  brick  or  as- 
phaltic  concrete. 


ichsville,  Ohio — 

Js   will    be    used 


■Bonds  for   $25,000  have  been  sold, 
for   paving   Dawson   St. 


Warren,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Oct.  2.  bv  George  T.  Hecklinger.  City  Audr..  for  the  sale  of 
$19,800  and  $7800  in  bonds,  the  proceeds  of  which  will  be  used 
for  paving  Homewood  Ave.  and  East  Franklin  St.,  respec- 
tively. 

WoodHfield,  Ohio — Bids  will  be  received  by  the  County  Com- 
missioners until  Sept.  8  for  the  sale  of  $20,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  improving  a  number  of 
roads. 

W'ooster,  Ohio — Bids  will  be  received  until  noon,  Sept.  10, 
by  Peter  C.  CJiven,  Dir.  Pub.  Ser.,  for  paving  North  Buckeye 
St.  with  brick. 

Zanesville,  Ohio — Ayers  &  Kappes,  Zanesville,  at  $128,555, 
submitted  the  lowest  bid  for  improving  Adamsonville  Rd. 

+Bron'ii.stoiTn,  Ind. — A  contract  for  paving  approximately 
17  blocks  with  concrete  has  been  awarded  to  H.  B.  KATTMAN, 
Brownstown,   at   $19,931.     Noted   July   29. 

+Ft.  Wayne,  Ind. — A  contract  for  constructing  a  stone 
road  in  Perrv  Township  has  been  awarded  to  J.  C.  O'CONNOR 
&  SON,    Delphi,   at   $12,385. 

Indianapolis,  Ind. — The  Board  of  Public  "Works  plans  to  re- 
surface Capitol  Ave.  from  Indiana  Ave.  to  Tenth  St.  Esti- 
mated  cost,   $62,984. 

Mt.  Vernon,  Ind. — Bids  will  be  received  until  Sept.  7  by  the 
County  Commissioners  for  constructing  two  gravel  roads  in 
Black  Townsllip.     J.  R.  Haines  is  County  Audr. 

Xen-  Albany,  Ind. — According  to  press  reports  the  County 
Commissioners  contemplate  the  construction  of  a  road  be- 
tween New  Albany  and  Indianapolis  to  connect  with  pro- 
posed Dixie  Highway. 

Adrian,  Micb. — Press  reports  state  that  Fairfield  Township 

f'lans  to  construct  a  seven-mile  stone  road  as  part  of  a  trunk 
ine   connection   Adrian    with    northern   Ohio. 

^BeldinK.  Mieh. —  (Official) — A  contract  for  paving  a  num- 
ber of  streets  with  metropolitan  wire  cut  lug  block  on  a  6-in. 
concrete  foundation  with  concrete  curb  and  grout  filler  has 
been  awarded  to  A.  H.  PRANGE,  Grand  Rapids,  at  $39,196. 

+Deerneld.  Mich. — The  contract  for  constructing  12.5  miles 
of  macadam  roads  has  been  awarded  to  W.  H.  KNAPP,  Mon- 
roe, at  $66,010.     Noted  Aug.  12. 

+I..anMlni;,  Mirb. — A  contract  for  paving  the  drives  at  the 
Capitol  with  cresoted  wood  blocks  has  been  awarded  to  WIL- 
LIAM  H.   RYAN,    Lansing. 

+.\nrora.  III. — The  contract  for  paving  South  St.  with  brick 
has  been  awarded  to  J.  E.  SALFISBERG  &  CO.,  at  $14,639. 
Noted  July  22. 

+Chanipaien,  III. — A  contract  for  constructing  11,200  sq.yd. 
of  brick  pavement  with  asphalt  filler  has  been  awarded  to 
STIPES  &  PILCHER.  108  North  Walnut  St.,  Champaign,  at 
$33,000. 

+Rafit  Dubuque.  III.— The  contract  for  paving  Sinsinawa 
Ave.  has  been  awarded  to  the  MIDWEST  CONSTRUCTION 
CO.,  Chicago,  at  $14,000. 

Freepor«,  III. — Plans  have  been  received  by  Oscar  G.  Hive- 
lev,  Supt.  of  Stephenson  County,  for  improving  Globe  Ave., 
estimated  cost  $7819. 


+Clenellyn,  III. — A  contract  for  paving  various  streets  with 
granite  has  been  awarded  to  the  ILLINOIS  HYDR.A.ULIC 
STONE  &  CONSTRUCTION  CO.,  Elgin,  at  $74,000.  Noted 
June    17. 

+Knnkakce,  111. — The  contract  for  paving  North  Fiftli  St. 
with  brick  has  been  awarded  to  F.  L.  SHIDLER,  at  $17,944. 

+Mt.  Carniel,  111. — A  contract  for  grading  and  graveling  19 
miles  of  road  in  the  Mt.  Carmel  Rd.  District  has  been  awarded 
to  HOFFMAN,  TOWNSEND  &  PARK-S.  Mt.  Carmel,  at  $57,020. 
Noted   Aug.    5. 

+I>eoria,  111.— The  A.  D.  THOMPSON  CO.,  Peoria,  at  $14,321, 
has  been  aw.arded  a  contract  for  paving  with  brick  a  part  of 
Frye  Ave. 

Columbus,  AVls. — Bids  will  be  received  until  3  p.m.,  Sept.  14, 
by  Benjamin  Paepke,  City  Clk.,  for  improving  a  portion  of 
Madison  Rd. 

West  Allis,  AVis. — Bids  will  be  received  until  7.30  p.m.,  Sept. 
3,  bv  the  Acting  Board  of  Public  Works  for  paving  portions  of 
Mitchell  St.,  60th  Ave.,  Greenfield  Ave.  and  National  Ave. 
■:iorge  Mahoney  is  City  Clk. 

Des  Moines,  Io«-a — Bids  will  be  received  until  10  a.m.,  Sept. 
8,  by  A.  H.  Davis.  Secy.,  Executive  Council  State  Capitol,  for 
grading  grounds  and  streets  of  extended  capitol  grounds. 

Guthrie  Center,  loiva — Bids  will  be  received  until  Sept.  30 
by  Seth  B.  Weeks,  Town  Clk.,  for  paving  approximately  30 
blocks  with  sheet  asphalt,  asphaltic  concrete,  bitulithic,  vitri- 
fied brick  or  concrete. 

Ida^roTe.  Io«-a — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $15,000  in  bonds,  the-  pro- 
ceeds of  which   -will   be  used  for   paving  a  number   of  streets. 

+  Duluth,  .Minn. — The  Contract  for  paving  21st  Ave.  from 
Fourth  St.  to  Seventh  Alley  has  been  awarded  to  HILLIARD 
&  JULIEN.    at    $5522. 

St.  Paul,  Minn. — The  City  Council  has  authorized  bond  is- 
sues for  $6500  and  $20,000.  the  proceeds  of  which  will  be  used 
for  paving  Fourth  St.  from  .St.  Peter  St.  to  the  Seven  Corners 
and  Fifth  St.    from   Broadway  to  St.  Peter  St.  respectively. 

Junction  City,  Kan. — Bids  will  be  received  until  Sept.  7  by 
the  Commissioners  of  Geary  County  for  constructing  one  mile 
of  concrete    road. 

Kearney,  Xeb. — .\n  election  will  be  held  Sept.  7  to  vote  on 
the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  sti-eet  paving. 

+I'incoln,  Xeb. —  (Official) — A  contract  for  street  paving  in 
District  No.  8  has  been  awarded  to  the  BURKE-COCHRANB 
CO.,    Lincoln.      Noted    Aug.    12. 

+Sioux  Falls,  S.  D. — The  contract  for  paving  Main  St.  from 
Fifth  to  13th  St.  with  bitulithic  has  been  awarded  to  WAR- 
REN BROS..   Boston.  Mass. 

JettfTsun  City,  Mo. — An  election  will  be  held  Oct.  19  to  vote 
on  the  question  of  issuing  $100,000.  in  bonds,  the  proceeds  to 
be    used    for   road    construction    in   Cole    County.  Ml 

Kansas  City,  Mo. — Bids  will  be  received  about  Sept.  14  by 
the  City  Council  for  improving  portions  of  a  number  of 
streets. 

+Sedalia,  Mo. —  (Official) — The  contract  for  surfacing  ap- 
proximately 2V'  miles  of  i-ock  road  in  Sedalia  Special  Rd. 
District  has  been  awarded  to  LEE  CARPENTER,  Sedalia. 
Noted  Aug.   19. 

+Russellville,  Ark. — A  contract  for  constructing  26  miles 
of  macadam  i-oad  from  Russellville  to  Hector  has  been  award- 
ed to  W.  C.  JUCKSCH.  Little  Rock,  at  approximately  $100,000. 
Bonds    for   this   purpose   were   recently   voted.      Noted   Aug.    12. 

+Dalla.>i,  Tex. — The  contract  for  paving  Davis,  Hines  and 
Canty  St.  has  been  awarded  to  the  STANDARD  ENGINEER- 
ING CO.,  at  $35,000. 

+Dallas,  Tex. — The  contract  for  paving  Fitzhugh  St.  has 
been  awarded  to  the  TEXAS  BITULITHIC  CO.,  at  $11,854. 

McKinney,  Tex. — A  bond  issue  of  $200,000  has  been  ap- 
proved iiy  the  Attorney  General.  The  proceeds  will  be  used 
for   the   construction   of  roads   in  District  No.   S. 

Lawton,  Okla. —  (Official) — Bids  will  be  asked  in  about  60 
days  by  the  Commissioners  of  Comanche  County  for  the  con- 
struction of  county  highways,  estimated  to  cost  $5000.  S.  A. 
Joyner  is  County  Engr. 

Salt  Lake  City,  Utah — (Official) — Bids  will  be  received  un- 
til 10  a.m.,  Sept.  15.  bv  Karl  A.  Scheil.  City  Recdr.,  for  paving 
13th  East  St.   from  11th  South  St.   to  Westminster  Ave. 

•fTaeoma,  Wash. — The  contract  for  paving  South  O.  St. 
from  Sixth  Ave.  to  South  11th  St.  has  been  awarded  to  the 
McHUGH  CONSTRUCTION  CO.,  Tacoma,  at  $9989. 

Taconia,  ^Vasb. — Bids  will  be  received  until  Sept.  10  by 
Thomas  N.  Norris,  County  Audr.,  for  improving  Permanent 
Highway  No.  .7. 

Walla  Walla,  Wash. — Press  reports  state  that  the  City  Com- 
missioners have  voted  to  pave  Howard  and  Chestnut  St.  The 
estimated   cost  is  $15,000. 

Berkeley,  Calit. — Press  reports  state  that  the  City  Council 
plans  to  im.prove  a  number  of  streets  at  an  estimated  cost  of 

$100,000. 

+  Compton,  Calif. — The  contract  for  paving  Main  St.  and 
Compton  Ave.  to  the  city  limits  has  been  awarded  to  GEORGE 
B.   CURTIS,   Los   Angeles. 

+L.OS  .Vngeles,  Calif. — The  contract  for  improving  Court  St. 
from  Alvador  to  Lake  St.  has  been  awarded  to  E.  A.  BAKER, 
at  $4653. 

Oakland,  Calif. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  7,  by  George  E.  Gross,  Clk.  of  Bd.  of  Supvrs.  of 
Alameda  County,  for  grading  and  paving  with  bitulithic  the 
county   roads   in   Murray    Rd.   District,    Murray   Township. 

San    Francisco,    Calif. — See    item    under    "Sewers." 
+Dunnville,    Out. — The    contract    for    paving    Canal    St..    E.. 

with    tarvia    has    been    awarded    to    McRAE    &    CAMPAIGNE. 

Niagara   Falls,   Ont.,   at  $10,460, 
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+l»ort  ('oqiiitlliiin,  H.  C. — The  contract  for  gradinf?  and  pav- 
liiK  Uew.lney  Trunk  Kd.  has  been  awarded  to  the  COLUMBIA 
HITT'LITHIC   CO.,    Tort,   Coquitiam,    at   $22,000. 

INDI^STRIAI,   WOitKS 

+.\ll)iton,  MoNH. — Dwiprht  Baldwin  has  awarded  thi>  contract 
for  the  eon.strnetion  of  a  one-story,  .IfixlilO-ft.  public  (jaraKC 
to  N'.\TH.\N  HIHWITZ,  26  Wolcott  St.,  Boston,  Mass.  John 
T.  Spoffoi-d,  1,'.  H.a.'on  St.,  Boston,  Mass.,  is  Arch.  The  esti- 
mated   cost    is    $L'."..IIO0. 

+ll(>.st<iu.  .^Inssi W.  F.  Smith  has  awarded  the  contract  for 

the  lonstnution  of  a  one-  and  two-story,  (15xl31-tt.  building 
to  McDON.\l>D  &  KIVELL,  IS.'i  Milk  St.  The  estimated  cost 
is  $4  0,000.  Stebbings  &  Walking,  1G4  Federal  St.,  is  Arch. 
Noted    July    1. 

+L.an'rvnfe,  ItlnNs. —  (Official) — The  Lenox  Motor  Car  Co. 
will  build  a  reinforced-concrete  factory  by  day  work.  The 
estimated  cost  is  $100,000.  Oilman  &  Ames,  S  Congress  St., 
Boston.  Mass.,  is  Arch.     Noted  Aug.   19. 

+  SiirInKlield.  MnMs. — The  Bausch  Machine  Tool  Co.  has 
awarded  the  contract  for  the  construction  of  a  41x50-ft.  addi- 
tion  to  its  plant   to  J.   G.  HOY.     The   estimated   cost  is  $11,000. 

+WoreeM«er,  MaMH. — The  Graton  ,&  Knight  Mfg.  Co.,  Frank- 
lin and  Suftold  St.,  has  awarded  the  contract  for  the  construc- 
tion of  a  three-story.  67x200-ft.,  brick  addition  to  its  plant  to 
F.  W.  MARKS,   4  Walnut  St.     The  estimated  cost  is  $50,000. 

^Vorcosl«e^,  Mn.s!i. — A.  A.  Ridyard,  7  Chandler  St.,  plans  the 
construction  of  a  $H0,000  g.arage. 

+Providpnee,  R.  I.— The  CRUISE  &  SMILEY  CONSTRUC- 
TION CO.,  Pawtucket,  R.  I.,  has  been  awarded  the  contract 
for  the  consti'uction  of  a  two-story  garage  for  the  Merchants' 
Cold-storage  &  Warehouse  Co..  Inc.,  Kinsley  Ave.  The 
estimated  cost  is  $25,000.  Jenks  &  Ballou,  Grovesnor  Bldg., 
is  Arch. 

+Brid!;eport,  Conn. — The  Remington  Arm.s — Union  Metallic 
Cartridge  Co.  has  awarded  the  contract  for  the  construction  of 
three  factories  to  the  T.  J.  PARDY  CONSTRUCTION  CO.  The 
estimated   cost  is  $500,000. 

+  BriKtoI,  Conn. — The  contract  for  the  construction  of  a 
12Tx252-ft.  addition  to  the  factory  of  the  New  Departure  Mfg. 
Co.  has  been  awarded  to  LEVERING  &  GARRIQUES,  552 
West   23rd    St.,    New   York.   N.    Y. 

^Amsterdam,  X.  Y. — The  Amsterdam  Silk  Mills  has  aw^arded 
the  contract  for  the  construction  of  a  $10,000  addition  to 
its  plant  to  P.  B.  MACHOLD. 

+.lni.sterdani,  >'.  Y. — The  contract  has  been  awarded  to 
JOHN  J.  TURNER  &  SONS  for  the  construction  of  a  two-story, 
35x40-ft.  garage  for  Harvey  Chalmers.  The  estimated  cost  is 
$15,000. 

+  .\uburn,  Bf.  Y. — The  contract  has  been  awarded  to  E.  K. 
PENNO.  Rosemblum  Bldg..  Syracuse.  N.  Y.,  for  the  construc- 
tion of  a  two-storv.  4Sxl00-ft.  plant  for  the  Auburn  Button 
Works.  The  estimated  cost  is  $20,000.  G.  W.  Thompson, 
Gurney  Bldg.,   Syracuse,  N.  Y.,   is  Engr. 

Mt.  Vernon,  N.  Y. — The  Benford  Mfg.  Co.  will  build  an  ad- 
dition to  its  plant  to  cost  $15,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Grand 
Union  Tea  Co,,  GS  Jav  St.,  will  build  a  ten-story,  51xl00-ft. 
brick  and  steel  factory  at  Jay  and  Front  St.,  to  cost   $100,000. 

+lVew  York,  N.  Y. —  (Borough  of  Manhattan) — STERRETT  & 
GOSS.  103  Park  Ave.,  has  been  awarded  the  contract  for  the 
construction  of  a  five-story,  150x200-ft.  factory  for  the  Gry- 
phon Rubber  Co.     Frank   E.  Newman,  1123  Broadway,   is  Arch. 

IVew  York,  X.  Y. —  (Borough  of  Manhattan) — The  Manhat- 
tan Refrigerating  Co.,  521  West  St.,  plans  the  construction  of 
a  seven-story,  62xS4-ft.  cold-storage  warehouse  at  94-97 
Gansevoort  St.,  to  cost  $80,000. 

Rochester,   N.   Y C.    W.    Brownyard,    Mill   St..    will   build   a 

one-story,  lOOxlOO-ft.  factory  bv  day  labor.  The  estimated 
cost   is  $20,000. 

+Rome,  N.  Y. — The  Rome  Brass  &  Copper  Co.  has  awarded 
the  contract  to  PARRY  &  JONES  for  the  construction  of  a 
one-story,  140x200-ft.  brick  and  steel  addition  to  its  casting 
shop. 

Syracuse,  N.  Y. — Bids  are  being  received  by  Gaggin  &  Gag- 
gin,  Arch..  University  Bldg.,  for  the  construction  of  a  one- 
storv,  110xl40-ft.  foundry  for  the  Syracuse  Malleable  Iron 
Works.    101   North  Geddes  St. 

+Camden,  IV.  J. — The  contract  has  been  awarded  to  the 
TURNER  CONCRETE  STEEL  CO.,  1713  Sansom  St.,  Philadel- 
phia. Penn..  for  the  construction  of  a  three-story,  96xl00-ft. 
factory  for  E.  &  R.  Preisendanz.  J.  C.  Jefferis.  1()01  Chestnut 
St..    Philadelphia.    Penn.,    is    Arch.      Noted    July    S. 

+Haekensack.  X.  J. — The  STEWART  CONSTRUCTION  CO.. 

1705  University  Ave..  New  York,  N.  Y..  has  been  awarded  the 
contract  for  the  construction  of  a  $5,000,000  plant  for  the 
American  &  British  Mfg.  Co.,  Bridgeport,  Conn.  Noted 
Aug.  19. 

+Xewark,  X\  J. — The  contract  has  been  awarded  to  the 
ESSEX  CONSTRUCTION  CO..  85  Academy  St.,  for  the  construc- 
tion of  a  one-story.  53xl50-ft.  chemical  "factory  for  the 
Consolidated  Color  Chemical  Co.,  Lister  Ave.  The  estimated 
cost  is  $15,000.     Marshall  N.  Shoemaker,  9  Clinton  St.,  is  Arch. 

+Plainileld,  X.  J.— TALLAMY  BROS.,  54S  West  Front  St., 
has  been  awarded  the  contract  for  the  construction  of  a  three- 
story,  75xl00-ft.  \varehouse  for  the  Plainfield  Storag-e  Ware- 
house Co.,  W.  Manning,  lOfi  Depot  PI.  The  estimated  cost  is 
$30,000.     Noted  Aug.   5. 

+l,anoaster,  Penn. — The  National  Biscuit  Co.,  care  P.  G. 
Johns,  318  North  Arch  St.,  has  award-^d  the  contract  for  the 
construction  of  a  one-story,  K9x1R0-ft.  storage  building  to 
C.  F.  &  B.  G.  STAUFFER.     The  estimated  c-jst  is  $10,000. 

♦Oil  City,  Penn. —  (Official) — S.  C.  BOQUIN  has  been  award- 
el  the  contract  for  the  construction  of  a  one-story,  38xl50-ft. 
brick  and  reinforced-concrete  carbarn  with  a  16xl00-ft.  wing 
for  the  Citizens  Traction  Co.  Day  &  Zimmerman.  611  Cliest- 
nut  St..  Philadelphia.  Penn..  is  Arch.  Noted  Apr.  8  and 
May  13. 


Philadelphia,  Penn. — Bids  are  being  received  by  Spencer 
Roberts,  Arch.,  1524  Chestnut  St.,  for  the  construction  of  a 
six-story,  39xfiS-ft.  factory  for  Felton,  Shibley  &  Co.,  136 
North    Fouith    St.      The    estimated    cost    is   $50,000. 

+  Philndelphln,  Penn.  —  WILLIAM  STEELE  &  SONS  CO., 
1600  Arch  St.,  has  been  awarded  the  contract  tor  the  con- 
stiuction  of  a  one-story,  107xlS3-ft.  factory  for  the  National 
Umbrella  Frame  Co.,  30th  and  Thompson  St.  The  estimated 
cost   is  $36,000. 

Philndelphln,  Penn. — Bids  are  being  received  by  P.  P.  Woll 
&  Co.,  (niurch  and  Tacony  St.,  for  the  construction  of  a  one- 
story,    60x95-ft.    factory   to   cost   $25,000. 

Philadelphia,  Penn. — The  contract  will  soon  be  awarded  for 
the  construction  of  a  five-  and  six-story  addition  to  the  pack- 
ing plant  of  J.  J.  Felin  &  Co.,  4142  Germantown  Ave.  The 
estimated  cost  Is  $90,000. 

+Phllndelphln,  Penn. —  (Official) — The  contract  for  the  con- 
struction of  a  one-story  142xl65-ft.  factory  at  Ninth  and 
Bailey  St.  for  the  Wood  Mfg.  Co.  has  been  awarded  to  FRANK 
TURNER,  828  Broadway,  Camden,  N.  J.  The  estimated  cost 
is  $30,000. 

Pittslinreh,  Penn — The  Republic  Electric  &  Mfg.  Co.,  Jen- 
kins Arcade  Bldg.,  plans  the  construction  of  a  four-story, 
54xl47-ft.  factory  to  cost  $200,000.  H.  Hornbostel,  Pittsburgh 
Bank    for    Savings    Bldg.,    is    Arch. 

Seenrity,  Sid. — The  Security  Cement  &  Lime  Co.  will  ex- 
pend $100,000  for  additions  to  its  plant. 

Pnyetteville,  Tenn. —  (Official) — We  are  advised  by  J.  E. 
Siriine.  Engr.,  Greenville,  .S.  C,  that  work  has  been  post- 
poned   indefinitely    on    the    proposeil    mill    for    the    Elk    Cotton 

Mills.     Noted  Aug.  19. 

MeniphiN,  Tenn. — D.  Canale  &  Co.,  Front  and  Huling  St., 
will  build  a  three-story  warehouse  to  cost  about  $50,000.  G. 
M.  Shaw  &  Co.,  Tennessee  Trust  Bldg.,  is  Arch. 

+Akron,  Ohio— The  AKRON  STORAGE  &  CONTRACTING 
CO.,  215  South  Broadway,  has  been  awarded  the  contract  for 
the  remodeling  of  the  one-story,  66xSS-ft.  laundry  of  Law- 
rence Halter,  669  South  Main  St.     The  estimated  cost  is  $10,000. 

+Akron,  Ohio — The  William  Foundry  &  Machine  Co.,  62 
Cherry  St.,  has  awarded  the  contract  for  the  remodeling  of 
its  two-story,  92xl25-ft.  machine  shop  to  the  CARMICHAEL 
CONSTRUCTION   CO.,   Hamilton   Bldg.      The   estimated    cost    is 

$16,000. 

Cleveland,  Ohio — Bids  are  being  received  bv  W.  J.  Carter, 
Engr.,  1423  Illuminating  Bldg.,  for  the  construction  of  a  two- 
three-  and  tour-story,  100xl20-ft.  addition  to  the  factory  of 
the  Van  Dorn  &  Button  Co..  F.  W.  Sinram,  Secy.,  2714  East 
79th    St. 

Cleveland,  Ohio — J.  H.  Donahey,  Hillside  Ave.,  East  Cleve- 
land, plans  the  construction  of  a  three-story,  54xl89-ft. 
factory   at   2002    Euclid  Ave.      The  estimated    cost  is   $50,000. 

Cleveland,  Ohio— The  Perfection  Spring  Co.,  will  build  an 
addition    to   its   plant   at    6501   Central   Ave.,    to   cost   $15,000. 

Cleveland,  Ohio — The  West  Ninth  Street  Terminal  Ware- 
house Co.  will  build  terminals  on  West  Ninth  St.  A.  A.  Mudge, 
Home  Financing  Co.,  Williamson  Bldg.,  is  interested.  Esti- 
mated cost,  $2,000,000. 

+  Steubenville,  Ohio — The  La  Belle  Iron  Works  has  award- 
ed the  contract  for  the  construction  of  a  $2,000,000  by-product 
coking  plant  to  the  KCJPPERS  CO.,  Pittsburgh,  Penn.  The 
plant  will  consist  of  96  ovens. 

+ToIedo,  Ohio — SPEAR,  MOYLAN  &  LASLEY  has  been 
awarded  the  contract  for  the  construction  of  a  one-story, 
107xl45-ft.  dry  kiln  for  the  Willys  Overland  Co.,  Central 
Ave.  The  estimated  cost  is  $30,000.  Mills,  Rhines,  Bellman 
&  Nordhoff.   1234  Ohio  Bldg.,   is.  Arch. 

+Toledo.  Ohio — (Official) — The  Castleton  Co.  has  awarded 
the  contract  for  the  concrete  pile  foundation  for  Its  proposed 
building  at  St.  Clair  and  Adams  St.,  to  the  MacARTHUR  CON- 
CRETE PILE  &  FOUNDATION  CO.,  11  Pine  St..  New  York, 
N.  Y.  Mills.  Rhines,  Bellman  &  Nordorff,  Ohio  Bldg.,  Toledo, 
Ohio,    is    Arch. 

Eransviile,  Ind. — C.  Shopbell  &  Co..  Arch.,  707  Furniture 
Exchange  Bldg.,  has  prepared  plans  for  the  construction  of  a 
flve-story  4S.xl50-ft.  factory  for  the  Anchor  Supply  Co.,  Water 
and  "S'ine  St.     Louis  Dana  is  Pres. 

+Detroit,  Mich. — The  Metal  Products  Co.  has  awarded  the 
contract  for  the  construction  of  a  four-story,  60xl00-ft 
factory  to  FULLER  &  CO.,  320  Penobscot  Bldg.  Nettleton 
&  Weaver,   1405   Penobscot  Bldg.,   is  Arch. 

+Detroit,  Mich. — The  contract  for  the  construction  of  a 
two-story,  131xl52-ft.  warehouse  for  A.  Y.  Malcomson,  116 
La  Salle  Ave.,  has  been  awarded  to  A.  A.  ALBRECHT  &  CO., 
Penobscot  Bldg.  Malcomson  &  Higginbothara,  404  Moffat 
Bldg.,  is  Arch. 

+Chicaso.  111.— O.  W.  ROSENTHAL  &  CO..  SO  East  Jack- 
son Blvd.,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  six-story,  10Sxl20-ft.  printing  plant  for  the  Regen- 
steiner  Colortype  Co.,  1201  West  Jackson  Blvd.  A.  S.  Al- 
schuler.   28  East  Jackson  Blvd.,   is  Arch.     Noted  Aug.   19. 

+Madison,  ^Vis. — The  Gisholt  Machine  Co.  has  awarded  the 
contract  to  the  WORDEN-ALLEN  CO.,  Milwaukee,  Wis.,  for 
the    construction    of   tw-o   steel    and    brick    buildings. 

+Des  Moines,  lona — The  contract  for  the  construction  of 
a  five-story,  100x250-tt.  briclt  publishing  building  at  20th  and 
Grand  Ave.  for  J.  H.  Pierce  has  been  awarded  to  the  WERTZ 
CONSTRUCTION  CO..   711   Mulberry  St.      The  estimated  cost  is 

$250,000. 

Wichita,  Kan. — The  Wichita  Creamery  Co.,  202  Norf. 
Handley  Ave.,  will  soon  award  the  contract  for  the  construc- 
tion of  a  three-story,  50xl20-ft.  reinforced-concrete  and  brick 
crenmery  to  cost  $20,000.  G.  E.  Moser,  Chicago.  ^11..  is  Arch 
B.    F.   Copley   is  Pres. 
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ScottNblunr,  Xeb. — It  is  reported  that  the  ScottsbUiff  Cie;im- 
ery  Co.  plans  the  construction  of  a  $15,000  plant. 

+liiilcp«'iiilon«'e.  Mo. — Tlu>  contract  has  been  awarded  to 
WIIJ.I  \.M  CRICK,  1601  AVtst  Short  St.,  for  the  construction 
of  a  two-storv  50xlG,')-ft.  reinforced-concrete  garage  at  314-16 
West  Li-xington  Ave.  for  Smith  Bros.,  214  West  Maple  St..  at 
$10,000, 

.'VrKpnta,  Ark. — The  Arkansas  Fertilizer  Co.,  will  build  a 
sulphuric  acid  plant,   to  cost   $90,000. 

Wilt-y.  Colo. — The  Denver  Alfalfa  Milling  Co.  plans  the 
const lui-tion   of  a   mill   to  cost   $50,000. 

+l>ortlnii<l.  Ore. — The  Docli  Commission  has  awarded  the 
contract  for  the  construction  of  a  176x.130-ft.  reinforced- 
concrete  warehouse  to  the  BRAYTON  EN' ilNRF.r.TXC  r.  i,,  at 
$S6.9!)0.  Other  bids  were:  .\nt()n  Teller.  $SN,iiNl:  ,1  M  \inhrose, 
$106,895:  Parker  &  Ranficld.  $100,884:  Froil.ni.;.  M,  l„  i,M:in  Co., 
$102,837:  Palmer,  Ellis  &  Co..  $87,133:  PortlaiMl  r.ii.lu.  ,>v  i;iiild- 
ing  Co.  $91,434:  Beers  Building  Co.,  $87,474:  .lolin  Almeter, 
$94,215;    Boyajohn-Arnold   Co..    $93,829, 

+ReKina.  Snsk. —  (Official) — The  Robert  Simpson  Co,.  Queen 
and  Yonse  St.,  Toronto,  Ont.,  has  awarded  the  contract  for 
the  construction  of  a  $150,000  warehouse  to  the  WEl^LR 
BROS.  CO..  53  West  Jackson  Blvd.,  Chicago,  Til,  Noted  Aug, 
12  and    19. 

FEDRRAL  GOVERIVMF.NT  AVOllK 

\lt<Tiitioi>N — Boston,  Mass.^Rids  will  be  received  until  3 
p.m..  Sept,  14,  bv  James  A.  Wetniore,  Act,  Superv,  Arch,, 
Treasury  Dept.,  Washington,  D,  C.  for  alterations,  and  parti- 
tions at'  the  U.   S.    Custom   House,   Boston, 

Buililins — Boston,  Mass, — Bids  will  be  received  until  3  p.m  , 
Oct  8.  bv  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  constructing  the  U.  S.  appraisers- 
stores  at   Boston. 

+BuiiainBt< — Ft,  Mifflin,  Penn, — The  contract  has  been 
awarded  to  CHARLES  GILPIN,  Philadelphia,  at  $60,000,  for 
constructing  four  magazine  buildings  at  Ft.  Mifflin.  Noted 
.^ug.   26. 

Custom  House — Wilmington,  Del. — Bids  will  be  received 
Oct.  9.  according  to  press  reports,  for  the  construction  of  the 
U.  S.  custom  house  at  Wilmington. 

Buildlni;:' — Indian  Head,  Md. — Bids  were  received  Aug.  28, 
by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
n".  C.  for  the  construction  of  one  steel  frame  cotton  store- 
house covered  with  corrugated  iron,  concrete  floor  and  found- 
ation from:  John  H.  Nolan  Construction  Co.,  Washington,  D.  C„ 
$4353  and  Penn  Bridge  Co,,  Washington,  D.  C.  $4320,  Not.d 
.\ug,    5, 

Desks — Washington.  D.  C. — Bids  will  be  received  until  3 
p.m..  Sept,  15,  bv  James  A.  Wetmore,  Act.  Superv.  Aroh., 
Treasury  Dept.,  Washington,  D.  C„  for  furnishing  bronze  and 
wood  desks. 

Power  Plant — Washington,  D.  C, — Bids  will  be  received  un- 
til Nov,  17  bv  the  Treasury  Department.  Washington,  for  con- 
structing arid  equipping  a  power  plant  at  the  foot  of  14i;h 
St,      The    appropriation    is    $1,494,104. 

-^RrtaiuluB  M'all — Washington.  D.  C. — Bids  will  be  re- 
ceived until  2  p.m..  Sept.  20.  by  the  Commissioner  of  Public 
Buildings  and  Grounds,  Washington,  for  constructing  a  re- 
taining wall  along  the  west   side  of  Meridian   Hill  Park. 

♦  Steel  Derrick  Boat — Washington,  D.  C, — Bids  were  re- 
ceived Aug.  23  bv  the  U.  S.  Engineer  for  furnishing  a  steel 
derrick  boat  as  follows:  Spedden  Shipbuilding  Co.,  Baltimore, 
Md.,  $43,770:  Bllicott  Machine  Corporation,  Baltimore,  Md., 
$34,742:  Dravo  Contracting  Co.,  Pittsburgh.  Penn,,  $23,750  and 
Valk    &    Murdock.      Noted    July    20. 

Vessel — Washington.  D.  C, — Bids 
bv  the  Coast  and  Geodetic  Suivi>,  V 
irigton,  D.  C.  for  the  construct  i'ni  o 
.Survey  as  follows:  Spedden  .'-;li ii.hui 
$266,700:  Ellicott  Machine  Coi  i.m  .i  1 1 
.SOO:  Anderson  Steamboat  Co..  Seattle,  Wash.,  $2  11. 
&  Jones,  Wilmington,  Del.,  $242,472;  Manitowoc  .-^l 
and  Dry  Dock  Co.,  Manitowoc,  Wis,.  $189,000  an<l  Si:itil.-  i  ■in- 
struction &  Dry  Dock  Co,,  Seattle,  Wash,,  $210, Oim  i:.stiiiiates 
were  also  submitted  by  four  United  States  Navy  Yards  but 
these  do  not  provide  for  bond  or  for  liquidated  damages: 
Philadelphia.  Penn..  $244,245:  Portsmouth,  N.  H.,  $163,250; 
Puget  Sound,  Wash.,  $229,784  and  Norfolk,  Va..  $220,000.  Bids 
were    opened    at    the   same    hour   at    San    Francisco. 

•fPost  Offloe — Wellsburg,  W.  Va, — The  contract  has  been 
awarded  to  the  COLONIAL  CONSTRUCTION  &  SUPPLY  CO,, 
Charlottesville.  Va.,  at  $41,500,  for  constructing  the  post  offlce. 
Noted    Aug.    19. 

Buililinics — Port  Royal,  S.  C. — Bids  were  received  Aug.  28 
bv  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  C.  for  the  construction  of  a  guardhouse,  six  double  quart- 
ers for  noncommissioned  and  petty  officers,  bricis  wall  for 
command  barracks,  g.arbage  incinerator  and  nine  sleeping 
porches  at  the  Naval  Disciplinarv  Barracks.  Port  Royal:  A. 
S.  Bacon  &  Sons,  2  Bav  St..  E.,  Savannah,  Ga.  $41,075; 
Simons-Mayrant  Co.,  Peoples  Offlce  Bldg.,  Charleston,  S.  C, 
$44,287:  Algernon  Blair,  11  South  Lawrence  St.,  Montgomery, 
Ale..  $38,685;  Newport  Contracting  &  Engineering  Co..  New- 
port News,  Va.,  $34,676:  Cox  &  Doke.  303  34th  St..  .Savannah, 
Ga.,  $35,151;  N.  Christenson  &  Son,  Beaufort,  $66,666;  R.  W. 
Wimbish.  1106  Bull  St.,  Savannah.  Ga.,  $43,515  and  Henry 
Monk.  314  West  Belmont  St.,  Pensacola,  Fla.,  $49,040.  Noted 
.•\ug.   5. 

♦  Barices  —  Vicksburg,  Miss.  —  The  bid  of  the  American 
Bridge  Co.,  Pittsburgh,  Penn.,  at  $7500  per  barge  for  furnish- 
ing six  steel  barges  has  been  recommended  for  acceptance. 
Noted    July   22. 

♦  Miscellaneous  Work. — Marblehead,  Ohio — Bids  will  be 
received  until  2  p.m..  Sept.  21,  by  the  U.  S.  Coast  Guard,  Treas- 
ury Dept.,  Washington,  D.  C.,  for  constructing  a  boathouse, 
crew's  quarters  and  launchway,  moving  present  Ijuilding  and 
i-emoving  old  launchway  at  the  Marblehead  Coast  Guard  .Sta- 
tion. 
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Lumber — Detroit,  Mich, — Bids  will  be  received  until  2  p.m., 
Sept.  9,  by  the  Lighthouse  Inspector,  Detroit,  for  furnishing 
about  75,000  ft.  of  hardwood  timber  for  Charity  Island  Light- 
house   Reserve. 

+^DrcdKin(; — Chicago,  111. — The  contract  has  been  award- 
ed to  the  FITZ  SIMONS  &  CONNELL  DREDGE  &  DOCK  CO.. 
Chicago,  at  $31,651  for  dredging  in  Calumet  River.  Noted 
July   29. 

Pipe — Newell,  S.  D. — Bids  will  be  received  until  4  p.m., 
Sept.  16,  bv  the  U.  S.  Reclamation  Service,  Newell,  for  con- 
structing approximately  3285  ft.  of  60-in.  and  450  ft.  of  24-in. 
continuous  wood   stave  pipe  for  the  Belle  Fourche  Project. 

♦  Canal  Work — St.  Ignatius.  Mont, — Bids  were  received 
Aug.  IS  for  constructing  (a)  laterals  and  (b)  sublaterals  as 
follows:  Two  Miracle  Concrete  Corporation,  Kalispell,  (a) 
and  (b)  $33,389:  Wilson  Bros.,  Poison,  (a)  $10,945:  Percy  M. 
Ross,  Poison,  (a)  part,  $4168  and  J,  E,  Hilton,  Billings.'  (a) 
and    (b)    $30,254,      Noted    July    22. 

+Post  Oflice — Cuero.  Tex, — The  contract  for  the  constriio- 
tion  of  a  post  offlce  at  Cuero  has  been  awarded  to  RICHARD- 
SON ENGINEERING  &  CONSTRUCTION  CO,,  Bainbridge,  Ga„ 
at   $53,470.      Noted    May    13   and   July    1. 

BulldinK's — Isabel,  Tex. — Bids  were  received  Aug.  28,  by  the 
Bureau  of  Yards  and  Docks,  Navj'  Dept,,  Washington,  D.  C. 
for  the  construction  of  power  house  and  one  operator's  quart- 
ers at  the.  Naval  Radio  Station,  Isabel,  as  follows:  C.  O.  Eure, 
Hattiesburg,  Miss.,  $12,561:  Newport  Contracting  and  Engi- 
neering Co..  Newport  News,  Va.,  $14,200;  James  McCoy, 
Brownsville,    $9500.      Noted   July   22. 

Mechanical  Equipment — Tulsa,  Okla, — Bids  will  be  received 
until  3  p.m.,  Sept,  30,  by  James  A,  Wetniore,  Act.  Superv. 
Arch,,  Treasury  Dept,,  Washington.  D.  C,  for  installing  me- 
chanical equipment,  except  lighting  fixtures,  at  the  U.  S.  post 
offlce. 

♦  Post  Ofnoe — Grand  Junction,  Colo. — Bids  were  received 
.\ug.  24,  by  the  Acting  Supervising  Architect,  Treasury  Dept.. 
Washington,  D.  C,  for  the  construction  of  a  post  office  at 
Grand  Junction,  (a)  limestone,  (b)  sandstone:  George  W. 
Stiles  Construction  Co,,  Chicago,  111.,  (a)  $112,294;  George  A. 
Whitmeyer  Co,.  Ogden.  Utah,  (a)  $108,006:  William  O'Neill 
&  Son  Co..  Faribault,  Minn.,  (a)  $112,819;  Norman  Ker,  New 
York,  N.  Y.,  (a)  $121,000,  (b)  $128,000;  King  Lumber  Co.. 
Charlottesville,  Va.,  (a)  $96,140.  (b)  $100,000:  Campbell 
Building  Co.,  Salt  Lake  City,  Utah,  (a)  $107,500,  (b)  $112,500; 
Dieter  &  Wenzel  Construction  Co..  Wichita,  Kan.,  (a)  $100,821; 
J.  H.  Wiese.  Omaha,  Neb.,  (a)  $109,723;  M,  Yeager  &  Sons, 
Danville.    111.,    (a)    $108,943.    (b)    $112,943.      Noted   July   22. 

Cyliniler  Gates — Elephant  Butte.  N.  M, — We  have  been  ad- 
vised that  bids  will  not  be  opened  on  .Sept.  2  for  furnishing 
cylinder  gates  for  spillway  at  the  Elephant  Butte  Dam.  The 
work    will    be    i-eadvertised.    Noted    Aug.    19. 

+DreilBins — Bremerton,  Wash, — The  contract  for  dredging 
about  20,000  cu.vd.  of  material  at  the  Puget  Sound  Navy  Yard 
has  been  awarded  to  ERICKSON  CONSTRUCTION  CO.,  Seat- 
tle, at  60c.  per  yd.     Noted  Aug.  19. 

Stable — Bremerton,  Wash. — Bids  will  be  received  until  11 
a.m.,  Sept.  25,  by  William  M,  Smith,  Act.  Ch.  of  Bureau,  Bu- 
reau of  Yards  and  Docks,  Washington,  D.  C,  for  constructing 
a   stable   at   the   Puget    Sound   Navy  Yard. 

En^'ines — Portland,  Ore. — Bids  will  be  received  until  2  p.m., 
Sept.  20,  liy  the  Lighthouse  Inspector,  Portland,  for  furnish- 
ing  oil  engines  and   compressors  for  Slip  Point  Station. 


-Panama — Bids  will  he  received 
■  Maj.  F.  C.  Boggs.  Gen.  Pur.  Agt., 
,   D.  C,   for  furnishing  miscellane- 


Miseellaueous     Supplies- 

until  10:30  a.m.,  Sept.  10,  b, 
Panama  Canal,  Washingtoi 
ous  supplies. 

Elevators — Pearl  Harbor,  Hawaii — Bids  were  received  -Vug. 
28  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washing- 
ton, D.  C.  for  the  installation  of  three  hydropneumatic  frei.'^ht 
elevators  at  the  Naval  Station,  Pearl  Harbor,  Hawaii:  Otis 
Elevator  Co.,  Washington,  D.  C,  $S4S4:  A.  Kieckhefer  Elevator 
Co,.   Milwaukee,    Wis.,    $8600.      Noted  Aug.   12. 

HiISCEl,l.-\JIKOrS 

RrtainiiiK  \ValI — Quincy,  Mass. — The  Fore  River  Shipbuild- 
ing   Co.    will    build    a    sea    wall    1200    ft.    long   and    40    ft.    high. 

+Bars'e  Canal  Work — Albany,  N.  Y, — The  contract  for  the 
construction  of  tlie  terminal  dock,  under  Contract  46,  at 
■Weedsport,  has  been  awarded  to  SCOTT  BROS.,  Rome,  N,  Y., 
at   $13,658,      Noted  Aug,   26, 

Barge  Canal  Work — Albany,  N.  Y, —  (Official) — Bids  will 
be  received  until  Sept,  9  liy  W.  W.  Witherspoon,  Capitol, 
Albany,  for  improving  Threi  Mile  Harbor  in  Suffolk  County 
and  the  dredging  of  Sawyer  Creek.  Bids  will  be  also  opened 
at  the  same  time  for  furnishing  and  delivering  about  2,000,000 
ft,  of  timber  and   plank. 

RetainiuK'  ■\Vnll — Buffalo,  N,  Y. — The  Mayor  has  signed  a 
resolution  authorizing  a  bond  issue  of  $50,000  for  the  con- 
struction   of   a    retaining   wall   at    the   foot    of   Ferry   St. 

SiTimminK  I'ool — Buffalo.  N.  Y. — The  city  plans  to  construct 
a  swimming  pool  at  the  municipal  water-works  plant.  The 
estimated   cost  is  $10,000. 

■fJetty — Atlantic  Citv.  N.  J, — The  contract  for  lengthening 
the  jetty  at  the  foot  of  Tennessee  Ave,  has  been  awarded  to 
the  ATL.\NTIC  CITY  CONSTRUCTION  &  SUPPLY  CO.,  at  $13,- 
427.      Noted    Aug.    26. 

♦  Hardivare — Newark,  N,  Y, — (Official) — Bids  will  be  re- 
ceived bv  Mrs,  Sarah  F.  S.  Armstrong,  Pres.,  Board  of  Trus- 
tees, New  York  State  Custodial  Asylum  for  Feeble  Minded 
Women,  until  noon,  Sept.  15,  for  furnishing  hardware  for  the 
cottage   and   hospital   building. 

Jetties  and  Bulkhead — New  York,  N,  Y. —  (Borough  of 
Queens)  —  (Official) — Bids  will  he  received  by  Cabot  Ward, 
Dept,  of  Parks,  Jluniciiial  Bldg,,  Manhattan,  until  3  p,ni.,  Sept. 
9,  for  the  construction  of  timber  jetties  and  bulkhead,  also 
3Xtending  existiim  jetties  to  new  penetration  on  the  b>'ac:i 
at    Seaside    P.arlt,    Rockaway. 
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HrtiiiiiiiiR  Willi  iiiid  FpiifiiiK' — Aspinwall,  I'enn. — Bids  will 
be  receivcil  liy  S,  H.  Chase.  Clk..  230  First  St.,  until  7:30  p.m.. 
Kept.  G.  for  the  construetion  of  a  concrete  retaininK  wall, 
and  250  lin.tt.  of  iron-pipe  fencing.  Specifications  may  be 
obtained  of  A.  G.  Shaw,  808  Magee  Bldg.,  Pittsburgh,  Penn.. 
Ensr. 

fonl  I'ocket — rhiladclphia.  Penn. — The  Koelle.  Speth  & 
Co..  will  erect  a  34xl24-ft.  coal  pocket  on  Water  St.,  to  co.st 
$800(1. 

«+^>ult\vIly — I'hiladelphia,  Penn. — (Ofllcial) — The  contract 
for  constructing  tin'  subway  and  station,  under  Filbert  St., 
Citv  Hall  and  South  I'onn  Sq.,  has  been  awarded  to  the 
KEYSTONH;  STATI'i  CC.NSTHrCTIOX  CO..  l^enn  Bldg.,  at 
$1,700,000    (.lump  sum   bid).      Noted  Aug.   26. 

+Sul>»'iiy — Philad.lphia,  Penn. — (Official) — The  contract  for 
constructing  foundations  in  Front  St.,  Kensington  and  t'-rank- 
ford  Ave.  from  Callowhill  St.  to  Unity  St.  has  been  awarded 
to  JAMES  U.  DORXKY.  1204  East  Montgomery  Ave.,  at  $142,590 
(lump  sum   bid).     Noted  Aug.  26. 

+Ijevee — Greenville,  Miss. — The  Board  of  Mississippi  Levee 
Commissioners  awarded  contracts  for  the  construction  of 
levees  as  follows:  Maversville  to  Baleshed  enlargement,  262,- 
000  cu.yd.  to  R.  T.  CLARK  &  CO.,  at  $44,671;  Upper  &  Lower 
Avon  banquette  to  BURT,  BOND  &  McMURRAY,  at  $6020; 
Moon  Lake  enlargement,  200,000  cu.yd.  to  R.  T.  CLARK  &  CO., 
at     $34,100;     I'pptr     Vermillion     Spur     enlargement     to     R.     T. 

CLARK    &    CO.,    at    ?.=. :    nrw    Shiloh    levee,    200,000    cu.yd.,    to 

W.  T.  &  E.  JI.  LAWRENCE  &  CO.,  at  $29,7S0.      Noted  Aug.   12. 

AVharf — New  Orlrans.  Miss. — Plans  have  been  prepared  for 
the  construction  of  a  wharf  betw-een  First  St.  and  Sixth  St. 
The  estimated  cost  is  $69,000.  Bids  will  be  advertised  for 
as  soon  as  plans  are  approved  by  Board  of  Port  Commissioners. 

■fLevees — New  Orleans.  La. — The  State  Board  of  Engineers 
awarded  the  contract  for  the  enlargement  of  Hermitage  Levee, 
Parish  of  Iberville,  to  the  HAMERON  WHITE  CO.,  LTD.,  at 
19.9c.  per  cu.yd.     The  total  cost  amounted  to  about  $29,850. 

+Drainaee — Selmer.  Tenn. — The  Directors  of  Cypress  Creek 
Drainage  District  have  awarded  the  contract  for  the  con- 
struction of  a  canal  S.4  miles  long  to  the  SWAMP  DREDGE 
CO.,   Tupelo,   Miss.,  at  8 14  c.   per  cu.yd.      Noted  Aug.   5. 

Retaining:  Wall — Cleveland.  Ohio — Bids  will  be  received  by 
the  Commissioner  of  Purchases  and  Supplies,  Room  511,  City 
Hall,  until  noon,  Sept.  8,  for  the  construction  of  a  retaining 
wall  in  Rockefeller  Park.  Specifications  may  be  obtained 
of  the  Park  Engineer,  318  City  Hall. 

^Breakwater — Conneaut.  Ohio — The  contract  for  the  con- 
struction of  a  pier  head  and  rubble  mound  breakwater  at  Con- 
neaut Harbor  has  been  awarded  to  the  COAST  &  LAKES 
CONTRACTING  CORPORATION,  Cleveland,  at  $99,007. 

4'Ditoh — Richmond.  Ind. — The  contract  for  the  construc- 
tion of  the  Nettle  Creek  Ditch  has  been  awarded  to  HORTON 
&  MOSELET.  Marquette  Bldg..  Chicago.  111.,  at  $11,390.  Other 
bidders  were:  Henrv  P.  Johnson.  Sterling.  III.,  $12,330:  Clvde 
A.  Walb..  La  Grange.  $12,708:  Marbaugh  Bros.,  Monterey.  $12,- 
360;  T.  F.  Foohey  Dredging  Co.,  Fort  Wayne,  $2360.  Noted 
July   29. 

^Drainage — Fairbury,  111. — According  to  press  reports,  the 
contract  for  constructing  a  drainage  ditch  for  Momence  and 
Yellow  Head  Drainage  District  has  been  awarded  to  H.  & 
J.  A.   McAVILLIAMS,   Chicago.      The   estimated    cost    is   $38,000. 

Drainage — Jefferson.  Iowa — The  contract  for  furnishing 
tile,  to  be  used  in  drainage  work,  has  been  awarded  to  the 
JEFFERSON  CEMENT  PRODUCTS  CO..  Jefferson,  Iowa,  at 
$58,555.  Other  bidders  were:  McHose  Co.,  Boone,  Iowa,  $61,289; 
Cement  Products  Co.,  Salt  Lake  Citv.  Iowa,  $62,077;  Lehigh 
Clay  Products  Co.,  $63,475.     S.  G.  Nelson  is  Engr. 

Drainage — Mount  Aye,  Iowa. — The  RingoUl  County  Board 
of  Supervisors,  according  to  press  reports,  plan  to  drain  7952 
acres  alon,g  Platte  River. 

Ditch — P.reckenridge.  Minn. — Bids  will  be  received  by  P.  E. 
Truax.  Countv  Audr.,  until  Sept.  14.  for  constructing  ditch  No. 
6    at    an   estimated   cost   of   $12,364. 

+Diteli — Montevideo.  Minn. ^Contracts  have  been  awarded 
for  the  construction  of  Countv  Ditch  No.  18  to  P.  HALSEY, 
Willmar.  at  $5494  for  open  work  and  to  the  MAYNARD  TILE. 
STONE  &  CEMENT  CO.,  Maynard,  at  $19,494  for  tile  work. 
Noted   Aug.   12. 

Ditch — Redwood  Falls.  Minn. — Bids  were  received  Aug.  12. 
for  the  construction  of  Countv  Ditch  No.  20  as  follows:  James 
Girding,  Fox  Lake,  $36,957;  Kircher  Bros.,  St.  Paul.  $37,300; 
Parish  &  Sedgley,  Worthington.  $37,525.  L.  P.  Larson  is 
County  Audr. 

Drainage — Wichita.  Kan. — J.  J.  Jones  and  A.  E.  Munich. 
Wichita  are  forming  a  company  for  the  purpose  of  draining 
the  Big  Slough  west  and  south  of  Wichita.  The  cost  of  the 
work  is  estimated  at  $25,000. 

+Drainage — Tekamah,  Neb. — The  contract  for  the  construc- 
tion of  about  1,000,000  cu.yd.  of  ditches  in  the  Burt-Wash- 
ington Drainage  District  has  Ijeen  awarded  to  W.  E.  CALLA- 
HAN CO.,  at  6.45c.  per  cu.yd.,  and  EDWARD  PETERSEN  CO., 
at  6.48c.  per  cu.vd.  Other  bidders  were:  Stevens  &  Long, 
8.2c.;  Pollard,  Campbell  &  Crane.  7.5c.:  Phalen  &  Shirley,  6.7c.; 
I.  C.  D.  Campbell,  7.73c.;  R.  S.  Morrow,  Boyce  &  Briggs.  7.5c.; 
J.  H.  Flick.  7.2c.;  Munn  Riese  Co.,  7.5c.  Noted  July  29. 

Drainage — Poplar  Bluff,  Mo. — Surveys  are  being  made  and 
bids  will  soon  be  called  for  the  construction  of  drainage 
ditches   in   Ripley  County.      John   H.   Gleason    is   Engr. 

Dock — St.  Louis,  Mo. — The  Mayor's  Commission  has  voted 
to  recommend  an  appropriation  of  $250,000.  for  the  construc- 
tion of  a  dock. 

+Drainage — Marion,  Ark. — Press  reports  state  that  the 
contract  for  the  construction  of  5,022,000  cu.ft.  of  ditches 
has  been  awarded  by  the  Commissioners  of  Drainage  District 
No.  2  of  Crittenden  County  to  McW^ILLLVM  BROS.,  at  7.59c. 
per  cu.yd. 

+Drainage — -Pine  Bluff,  Ark. — According  to  press  reports, 
the  contract  for  drawing  about  40.000  acres  of  land  in  the 
Waterloo  Drainage  District,  has  been  awarded  to  STEAN- 
BERG  BRO.S..  Pine  Bluff.  The  work  is  estimated  to  cost 
$235,000. 


DrainuKe — Alief,  Tex. — Bids  will  be  received  until  10  a.m., 
Sept.  10,  by  H.  L.  Washburn,  County  Audr,  Houston,  for  the 
construction  of  drainage  ditches;  also  for  cleaning  present 
ditches. 

Dralnaice — Bay  City,  Tex. — It  is  reported  that  the  Countv 
Commissioners  have  engaged  E.  N.  Gustafson,  Engr.,  for  mak- 
ing surveys  for  draining  about  1(J,000  acres  in  Drainage  Dis- 
trict  No.    6. 

+DredKlnK — Galveston,  Tex. — Press  reports  state  that  the 
contract  for  dredging,  bulkheading  and  grading  preparatory 
to  the  construction  of  the  $50,000  dry  dock  on  Pelican  Island, 
has    been    awarded    to   ,IOHN   JACOBSON,    Texas   City. 

DriiiunKe — -Crook,  Colo. — The  city  contemplates  the  con- 
struction of  a  drainage  system  to  reclaim  about  3600  acres 
of  land. 

DrnlnnKe — Las  Animas,  Colo. — It  is  reported  that  about  14 
miles  of  drainage  ditches  will  be  constructed  near  here  for 
the  Mutual  Carey  Irrigating  Co. 

Ditch  —  Phcenix.  Ariz. — J.  R.  Girand,  City  Engr.  has  com- 
pleted plans  for  removing  town  ditch  which  requires  carrying 
ditch  under  Van  Buren  St.  from  Seventh  St.  to  Seventh  Ave.. 
5400  ft.:  three  different  types  of  construction  are  called  for 
in  the  plans.  A  concrete  conduit.  7  ft.  diam.,  covered  4  ft.; 
an    ingot   iron   conduit  and   a   wood   stave   conduit. 

Cnnal  'Work — Selah.  Wash. — It  is  reported  that  the  Di- 
lectors  of  the  Selah  Canal  Co.  have  ordered  an  assessment  of 
$30,000    to   construct   steel    flumes,    ditches,    etc. 

Kliniiuation  of  Grade  CrotiRini; — Portland,  Ore. — The  Oregon, 
Washington  R.R.  &  Navigation  Co.  plans  to  eliminate  the 
grade  crossing  from  Sullivans  Gulch  to  the  city  limits.  The 
estimated  cost  is  $750,000. 

Steamer — Portland.  Ore. — Plans  are  being  prepared  for  the 
construction  of  a  120-ft.  steamer  for  Captain  Smith.  S.  S. 
"Sacajawea,"  Portland,  Ore.     The  estimated  cost   is  $20,000. 

A^Bulkhead  Shed — San  Juan,  Porto  Rico — (Official) — Bids 
will  be  received  by  Manuel  V.  Momenech.  Chn.,  San  Juan  Har- 
bor Board,  until  11  a.m.,  Oct.  1,  for  the  construction  of  a  bulk- 
head  shed. 
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+Holyoke,    Mass. — The    contract     for    the     construction 
a   two-story,   120xl25-ft.   high  school   has  been  awarded   to   the 
CASPER     RANGER     CONSTRUCTION     CO.,     at     $73,816. 

Bridgeport,  Conn. — The  Sons  of  St.  George  plan  the  con- 
struction of  a  three-storv,  60xl33-ft.,  brick  home  on  Stratford 
Ave.  The  estimated  cost  is  $40,000.  Ernest  G.  Southey,  983 
Broad  St.,  is  Arch. 

Albany,  X.  Y. — Albany  Chapter  No.  12  of  the  Eastern  Star 
plans  the  construction  of  a  three-story  chapter  house  at  Lark 
St.  and  Hudson  Ave.,  to  cost  $40,000.  James  S.  Shattuck  is 
Arch. 

New  Vork,  N.  Y. —  (Borough  of  Brooklyn) — Plans  are 
being  prepared  by  N.  Serracinb.  1170  Broadway,  New  York. 
N.  Y.  (Borough  of  Manhattan),  for  the  construction  of  a  hotel 
for  the  Brighton  Beach  Development  Co.  at  Brighton  Beach. 
Noted  July  29. 

+L,ittle  Falls,  N.  Y. —  (Official) — The  contract  for  the  con- 
struction of  a  four-story  bank  and  office  l>uilding'  for  the  Na- 
tional Herkimer  Countv  Bank  has  been  awarded  to  WELLS 
BROS.  CO.,  366  Fifth  Ave.,  Ne\v  Y'ork,  N.  Y.,  at  $115,000.  Noted 
July  15. 

Neiv  York,  N.  Y. —  (Borough  of  Brooklyn) — Plans  have  been 
prepared  by  W.  T.  McCarthy,  Arch..  16  Court  St..  for  the  con- 
struction of  two  four-story  apartment  buildings  on  Ave.  C 
and  East  Fourth  St..  for  the  De  Haven  Building  Corporation. 
The   estimated  cost  is  $90,000. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Edmund  K. 
Stallo  and  daughters  plans  the  construction  of  a  31-story 
hotel   on    42d    St.,    between    Broadway   and    Seventh    Ave. 

Rochester,  N.  Y. — Plans  are  being  prepared  bv  Foster  & 
Gade.  15  West  38th  St..  New  York,  N.  Y.,  for  the  construc- 
tion of  a  building  for  the  Rochester  Chamber  of  Commerce. 
The  estimated  cost  is  $200,000. 

Rochester,  N.  Y. — Bids  will  be  received  for  the  construc- 
tion of  a  Y.  M.  C.  A.  building  at  Lake  and  Driving-  Park  Ave. 
The  estimated  cost  is  $50,000.  James  G.  Cutler  is  Chn.  of 
Building  Com.  and  Claude  Bragdon  is  Arch.  Noted  June  24 
and  July   29. 

Scheneetaily,  N.  Y. — The  Masonic  Hall  Association  has  pur- 
chased the  site  at  828-830  State  St.,  and  will  build  a  $100,000 
temple. 

+  Syracu.**e,  N,  Y. — The  contract  for  the  construction  of  the 
Masonic  Temple  on  Montgomerv  St.  has  been  awarded  to 
FREDERICK  A.  CASWELL.  Watertown.  N.  Y..  at  $97,000. 

+  Syracnse,  N.  Y. —  (Official) — The  contract  for  the,  construc- 
tion of  the  Delanare  School  has  been  awarded  to  the  KING 
LUMBER  CO.,    Charlotte,   Va.,   at   $221,122.      Noted  Aug.    12. 

Asbury  Park,  N.  J. — Plans  are  being  prepared  for  the  con- 
struction of  a  hotel  for  J.  A.  Havercamp. 

+Atlantic  City,  N.  J. — The  contract  for  the  construction  of 
a  six-story.  112xl76-ft..  reinforced-concrete  addition  to  the 
Hotel  Rudolph.  New  Jersey  Ave.  and  the  Boardwalk,  has  been 
awarded  to  ALEXANDER  CHAMBLAY.  243  North  Tenth  St.. 
Philadelphia.  Penn.  E.  M.  Henderer  and  V.  B.  Smith  are 
Archs. 

Atlantic  City,  N.  J. — Bids  will  be  received  Sept.  S  for  the 
construction  of  a  three-story,  brick  school.  Stout  &  Rie- 
benack   is  Arch. 

Hopewell,  N.  J. — Revised  plans  are  being  considered  by  the 
Board  of  Education  for  the  construction  of  an  addition  to  the 
townsliip    high    school. 

Jersey  City,  N.  J. — Bids  will  be  received  until  3  p.m.,  Sept.  9, 
by  the  Board  of  Chosen  Freeholders  of  Hudson  County  for 
the   construction   of  a  county   jail.      Walter   O'Mara    is   Clk. 

General  Hospital  plans  to  cor. 
estimated  cost   is  $300,00r 
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Section  Nos.  1  and  2 — Route  Nos.  16  and  18 


Bids  were  received  Aupr.  18  by  the  Public  Service  Commis- 
sion for  the  station  finish  work  for  parts  of  the  Seventh  Ave., 
Lexinerton  Ave.  and  White  Plains  Rd.  Transit  R.R.,  Section 
Nos.  i  and  2,  Route  Nos.  16  and  18  from:  (A)  Altoria  Realty 
&    Construction   Co.,   3   East   44th   St.,    (H)    Snare    &   Triest   Co., 


233  Broadway,  (C)  Station  Construction  Co.,  407  445th  St., 
Brooklyn.  (D)  Marble  Arch  Co.,  216th  St.  and  Broadway,  (E) 
William  H.  Eg-an,  147  East  25th  St..  (F)  Connors  Bros.  Co., 
644  West  SSth  St..  (G)  Post  &  McCord.  101  Park  Ave.  The 
item    bids   were   as  follows; 


6000  lin.ft.  stairways — wood,  strcN?t  to 

10,800  lin.ft.  stairways — wood,  mezzanine  to  platform. 

8000  lin.ft.  stairways — iron,  mezzanine  to  platform 

2000  sq.ft.  stair  landings — wood.  str:ut'ht  (.sf  it-ct  to  mezzanine) 

1400  .sq.ft.  stair  landings — ofT  .  t  (   ii,.i  t     ti        I'inr^ 
1900  sq.ft.  stair  landings — otl  ■     <  i     :      ■     i-lnf-.nnt 

2050  sq.ft.  straight  or  offset  u  '  iLfirni 

950  lin.ft.  concrete  stairways,    .  li  mij-jm  n,,  ,-  m  ,iiu:,\s 

900  sq.ft.  concrete  stairways,  st-h  supporiiiiK  .stairw.iy  landings 

50  cu.yd.  concrete  stairways,  concrete  walls  under  street.  Section  295 

50  ton  steel  columns  hangers,  etc.,  supporting  stairways 

2100  sq.ft.  concrete  street  landings 

70  cu.yd.  concrete  foundations  for  columns.  - 

30  concrete  or  brick  manholes 

10  cu.yd.  rock  excavations 

10,600  lin.ft.  oak  handrails 

11.500  sq.ft.  canopies  over  stairways  (street  to  mezzanine) .  . 

48  canopies  over  street  landings 

193.000  sq.ft.  canopies  over  side  train  platforms 

56,000  sq.ft.  canopies  over  island  train  platforms 

15,500  sq.ft.  canopies,  special  over  side  train  platforms  (concrete 

stations) 

39001in.ft.  type  "A"  railings — stairs,  street  to  mezzanine 

SSOOsq.ft.  type  "B"  grille  railings  on  stairs 

200  lin.ft.  type  "C"  railing 

350  lin.ft.  type  "D"  raiUng 

3200  lin.ft.  "K"  railing  around  stair  wells. . 

1000  hn.ft.  "F"  low  level  railings 

3300  sq.ft.  "(i"  high  raihngs 

8800  lin.ft.  "K"  train  platfcrm  railings 

10  additional  high  posts  2 J  in.  tubing 

350  lin.ft.  pipe  railings 

40  metal  screens  for  stave  recesses 

800  lin.ft.  type  "L"  bevel  railings 

100  lin.ft.  type  *'M"  service  railings 

■" n-el  posts  on  stairwavs 

x,-\  post?  nn  Rt.iirwnys 


350  lin.ft.  type  "O"  railings  i 
200  lin.ft.  tvpe  "P"  railings  i 
3  grilles  at  Bedford  Park  bm 
15,000  hn.ft.  wind  screen  dr. 
500  standards  on  railings  on 
75  free  standing  standards  oi 
315.000  sq.ft.  wood  floor  for  tr, 


rain  platform 

18,300  sq.ft.  8-in.  concrete  slab  floor,  including  water  proofing,  etc. . 

14,600  sq.ft.  ll§-in.  concrete  slab  floor,  including  water  proofing 

100  cu.yd.  concrete  encasing  columns,  beams  and  girders 

200  cu.yd.  concrete  copings 

200  sq.ft.  additional  cement  finish,  section  148 

1600  Un.ft.  platform  edge  construction  supported  on  steel  angles 

2000  lin.ft.  platform  edge  construction  supported  on  wood  facia. . . . . 
5000  sq.ft.  water  proofing  protective  concrete  wood,  etc.,  existing 

concrete  slab 

53,000  sq.ft.  asphalt  floor,  including  wood  floor 

100  sq.ft.  8-in.  concrete  slab  3-in.  finish 

8600  sq.ft.  6-in.  concrete  slab,  3-in.  finish 

100  sq.ft.  llj-in.  concrete  slab.  3-in.  finish 

6500  sq.ft.  cement  wainscot  or  base 

36.500  sq.ft.  concrete  track  floor  over  mezzanine,  including  water 

proofing  rods,  etc 

1200  sq.ft.  flooring  for  passageways 

620  ferrules  for  mezzanine  roof,  including  flanges 

30  trap  doors  or  scuttles 

54, OOOsq. ft.  3-in.  cement  floor  finish 
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'Wlldnooil,  X.  J. — Bids  will  be  received  until  Sept.  14  for 
the  construction  of  a  three-story,  brick  school.  Clyde  S. 
Adams    is    Arch. 

Allentown,  Penn. — The  contract  will  soon  be  awarded  for 
the  construction  of  a  six-story  brick  and  stone  Y.  M.  C.  A. 
building,  estimated  to  cost  $100,000.  Louis  E.  Jallade,  37  Lib- 
erty St.,  New  York,  N.  Y..  is  Arch. 

^Freehold,  Penn. — The  contract  for  the  construction  of  a 
church  for  the  St.  Johns  Slovak  Congregation  has  been 
awarded  to  ANDREW  BRESLIN,  Summit  Hill,  at  $50,000. 

Mount  linion.  Penn The  contract  will  soon  be  awarded  by 

George  \V.  Morgan,  Borough  Secy.,  for  the  construction  of 
a  2V--storv,  brick  and  concrete  municipal  building  on  Market 
St.  T>.  W.  Dillman,  47-49  Altoona  Trust  Bldg.,  Altoona,  Penn., 
is   Kngr. 

+>-atronn.  Penn GEORGE  SCHENK  &  CO.,  Butler,  Penn., 

has  been  awarded  the  contract  for  the  construction  of  a 
school  for  Harrison  Township.     Noted  Apr.  22  and  June   17. 

+Philailelphia,  Penn. — CRAMP  &  CO.,  Denckla  Bldg.,  has 
been  awarded  the  contract  for  the  construction  of  a  13-story, 
48x230-ft.  omce  building  at  1416  Chestnut  St.,  for  the  Franklin 
National   Bank.      The   estimated   cost  is   $600,000. 

WnMbinKton,  Penn Bids  will  be  received  until  9  a.m.,  Sept. 

6,  by  Adjutant  General  Thomas  J.  Stewart,  Harrisburg,  for  the 
construction    of    an    armory    on    West    Maiden    St. 

+Gunford,  .>Id. — WALTER  E.  BURNHAM,  Baltimore,  Md., 
has  been  awarded  the  contract  for  the  construction  of  a 
school,    at    $51,337.      Smith    &    May    is    Arch. 

MadiNon,  W.  Va. — Bids  have  been  received  for  the  construc- 
tion of  a  courthouse  as  follows:  George  F.  Gates,  Charles- 
ton. $190,000;  Acme  Construction  Co.,  $120,990;  P.  Q.  Shrake 
&  Son,  $96,200;  Dayton  &  Francis,  $128,450;  King  Lumber  Co., 
$118,400;  J.  L.  Crousc,  $126,159;  Longest  &  Tessier  Co.,  $120,- 
000;  Tvree  &  Thomas,  $137,393;  Peter  C.  Minnotti,  Logan,  $99,- 
875.      Noted    Aug.    19, 

+I.oulMvllle,  Ky. — The  contract  for  the  construction  of  a 
flve-story  office  building  has  been  awarded  to  the  SELDEN- 
BRECK  CONSTRITCTION  CO..  St.  Louis,  Mo.  The  estimated 
cost  is  $100,000.     Noted  Aug.   19  and   26. 

Cincinnati,  Ohio — Plans  have  been  prepared  by  Elzner 
&  Anderson,  Arch.,  for  the  construction  of  a  12-story  Y.  M. 
C.    A.    building.      The    estimated    cost    is    $405,000. 


Cleveland,  Oliio — The  First  Church  of  Christ  contemplates 
the  construction  of  a  church  at  Euclid  Ave.  and  East  111th 
St.      The    estimated   cost    is   $125,000. 

Cleveland,  Ohio — Bids  will  soon  be  received  for  the  con- 
struction of  a  three-story  building  at  Euclid  Ave.  and  East 
30th  St.  for  the  Adams-Oakland  Co.  The  estimated  cost  is 
$50,000.  W.  S.  Ferguson  Co.  is  Arch,  and  H.  M.  Adams  is 
Mgr. 

+Clevelnnd,  Ohio — The  contract  for  the  construction  of  an 
addition  to  the  Hotel  Statler  has  been  awarded  to  the 
GEORGE  W.   FULLER  CO.,   Ill    Broadway,  N.   Y.,    $300,000. 

+Cleveland,  Ohio — Tlie  contract  for  tlie  construction  of  a 
two-storv  building  for  the  Ohio  State  Telephone  Co.  has  been 
awarded  to  the  RUTHERFORD  CO.,  2160  East  ISth  St.,  Cleve- 
land.    The   estimated  cost   is   $50,000. 

Cleveland,  Ohio — The  city  contemplates  the  construction 
of   a   jail.      The    estimated    cost    is    $1,000,000. 

Columbus,  Oliio — Preliminary  plans  are  being  prepared  by 
Richards,  McCarty  &  Bulford,  Arch.,  Columbus,  for  the  con- 
struction of  a  bank  and  office  building  at  Gay  and  High 
St.  for  the  Citizens  Trust  &  Savings  Co.,  16  East  Broad  St. 

Pindaly,  Ohio — Bids  will  be  received  until  1  p.m.,  Sept.  15, 
by  Jean  C.  Copeland,  Clk.  Bd.  of  Hamcosk  County,  for  the 
sale  of  $100,000  in  bonds.  Tlie  proceeds  will  be  used  for  tlie 
construction    of  a    county    infirmary    building. 

Fremont,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  temple  for  the  Masonic  Lodge.  The  estimated 
cost  is  $75,000. 

Lorain,  Ohio — Tlie  Lorain  Hotel  Co.  will  construct  a  hotel 
at  Broadway  and   Eighth  St. 

+$|iringfield,  Ohio — The  contract  for  the  construction  of 
the  Shawnee  Hotel  has  been  awarded  to  CALDWELL  & 
BLAKE,  LaFayette,  Ind.     The  estimated  cost  is  $300,000. 

Steul>euville.  Oliio — Bids  will  be  received  about  Sept.  20 
by  the  Board  of  Education  for  the  construction  of  a  school 
on    North    St.       W.    S.    McClauslen    is    Clk. 

Toledo,  Oliio — Bids  were  received  Aug.  27  for  the  con- 
struction of  the  Mott  School  from  John  Proch  Co.,  $104,838; 
A.  Bentlev  &  Son.  $105,000;  H.  J.  Spieker  Co.,  $106,950;  Walls, 
Bock,  Kuhlman  Co.,  $109,000.  George  L.  McKesson  is  Dir. 
of   Schools.      Noted   Aug.    12. 
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RAPID  TRANMT  SYSTEM.  NEW  YOUK.  X. 


Y.     (Continued) 
C 


iucludiug  oak  &a- 


43,000  aq.ft.  extornal  walls  of  mezzanine  stairways 

ish  intorior  and  copper  tinish  oxUrior 

8500  sq.ft.  extornal  walla  of  mozzaiune  copper  finish,  including  ex- 
terior tile  finish  interior 

6100  aq.ft.  external  walls  of  mezzani 

ished  interior 

Mui  partition,  including  doors,  window 

i>ci  i^utters 

1 1  ■  1 11 1 L'  gates 

~  1 1 1  i  1 1  !•:  gates 


copper  finish  exterior,  unfin- 


$1    10 
1   20 


26.000  ? 

2000   llli   H      -nj 

270  III,  II     1.   ^^ 

160  lin  11     (lu^l 

20  liii.t'i.  \-'l\u 

lo  lin. ft.  low  swint;  gates 

26  gate  controls 

66  c.i.  gate  posts  and  cross  frames. . .  . 

10  floor  boxes  (additional) 

900  lin. ft.  IJ-in.  galvanized  c.i.  pipe  for  gate  ropes 

1000  lin. ft.  1-in.  square  steel  tubing,  iucludiug  c.i.  pulleys 

20,000  sq.ft.  roofs  over  mezzanine  and  pass  beyond  main  stairway  roof 
on  train  platform 

3000  sq.ft.  roofs  over  existing  structure  at  Woodlawn  station,  Sec- 
tion 295 

14.500  lin. ft.  3-in.  corrugated  galvanized  iron  leaders 

870  lin.ft.  3-in.  c.i.  leaders 

575  lin. ft.  3-in.  w.i.  leaders 

5X00  lin.ft.  3J-in.  w.i.  leaders 

1350  lin.ft.  3-in.  cooper  leaders 

2000  lin.ft.  smoke  flues  from  stove  recesses 

450  lin.ft.  smoke  flue  protectors  on  platforms 

40  ton  steel  framing  shapes,  connections 

1  ton  riveted  steel  girders,  columns  and  brackets 

400  lin.ft.  stwl  ladders 

10  sq.ft.  steel  ladders,  platforms 

10.000  drill  holes  existing  structure 

150  sq.ft.  frames  for  enameled  signs  on  mezzanine 

1  frame  and  reflect  type  "A"  illuminated  sign  on  brackets  attached 


.80 

so 

70 

..so 

HO 

95 

.72 

.501 

liO 

.05 

50 

00 

00 

.63 

1  00 

.70 

1  02 

1  00 

00 

1  57 

.90 

s  00 

!)  00 

7  01 

10  00 

0  00 

12  50 

8.10 

■J  00 

l:i  00 

14  20 

12  00 

13  00 

16  00 

14. W 

1  00 

10  00 

:i  0.-. 

12  00 

11  00 

7  30 

4.25 

|]  00 

N  00 

.S  10 

12  00 

11  00 

12  50 

8.45 

2."i  00 

ir.  2.-. 

20  00 

20  00 

10  50 

16.00 

S  00 

2.'i  IHI 

411  (.0 

:io  00 

30  00 

32  00 

60.00 

S  00 

,S  00 

;i  M 

12  00 

9  00 

5  00 

3.50 

colu 


3100  sq.ft.  sign  frames  on  train  platform  railings 

40  sifin  frames  illuminated  N.  T.  I.'s  train  platform,  including  seat.  .  . 

SOOO  sq.ft.  enameled  sign  plates 

4000  vertical  in.  copper  letter  for  signs 

4  frames  and  reflectors,  type  "B."  illumined  attached  to  concrete 

structure 

34  sign  frames  illuminated,  N.  T.  I.'s  platform,  metal  panel 

IS  sign  frames  between  columns  on  special  canopies 

Bmarquises  overentrance  doors  Gun  Hillroadstation 

8  marquises  over  entrance  doors  AVoodlawn  station .  - 

13,500  sq.ft.  non-slip  treads  without  wood  block  and  anchor 

1600  sq.ft.  non-slip  treads  with  wood  block  and  anchor. . 
2200  sq.ft.  stamped  sheet  metal  in  booths  on  mezzanine  . 

4000  sq.ft.  metal  lath  without  steel  furring 

1900  sq.ft.  metal  lath  with  steel  furring 

100  sq.ft.  special  wire  forms 

11  type  "B"  ticket  booth 

11  type  "D"  ticket  bootx* 

3  type  "E"  ticket  booth 

700  lin.ft.  oak  seats  in  waiting  rooms 

77  oak  doors,  type  "GG"  for  toilet  stalls 

750  sq.ft.  windows  in  masonry  portable  wall  fixed  transom  sash 

735  stj.ft.  windows  in  masonry  exterior  d.h.  sash. . .  

3800  sq.ft.  windows  in  masonry  exterior  wall  casement  sash. 

9000  sq.ft.  windows  in  masonry  portable  exterior  wall  drop  sash. .  . . 
100  sq.ft.  street  in  masonry  exterior  wall  hinged  sash 

32  sewer  connections,  Section  257 

33  water  connections,  .Si'dinn  2'>~ 

Concrete  work,  161st  stn-i-i  .-imimii.  Section  295  (lump  sum) 

Concrete  work,  Gun  Hiil  pkuI,  S,  rn..n  295  (lump  sum) 

Concrete  work  Bedford  Park  b..ul.-vard,  Section  295  (lump  sum) . . .. 
Brick  chimney,  Woodlawn  station.  Section  295  (lump  sum) 
Copper  covered  ceiling,  Woodlawn  station.  Section  195  (lump  sum) . 
Enclosed  ramp  East  180th  street  station,  Section  295  (lump  sum) . .. 

Extended  totals 


.25 

.25 

•  .24  J 

25 

30 

40 

.25 

.60 

.37 

60 

60 

.35 

.39 

.80 

.67 

.60 

.90 

.93 

.80 

.85 

.77i 

.60 

.80 

1  05 

1.08 

.60 

.55 

.60 

.5.3 

.65 

.44 

.38 

.60 

.30 

.50 

00 

1  50 

.45 

1  00 

1  20 

1  00 

1  00 

1  00 

1  00 

.60 

70 .  00 

80  00 

7s  m 

70  00 

90  00 

SO  00 

75.00 

125  00 

80  00 

so  00 

100  00 

100  00 

75  00 

75.00 

1 ,  25 

1  no 

2  00 

1  50 

1  80 

1.90 

1 .  50 

2  00 

1  OS 

4  00 

1.00 

1  65 

1.08 

.30 

.20 

25 

2.5 

30 

.35 

1.50 

1.70 

2  .50 

2.00 

1.00 

1.65 

2.52 

100  00 

50  00 

50  00 

60  00 

(iO ,  00 

27  00 

30.50 

1  00 

1  30 

1  .->() 

1  .50 

1  25 

1  05 

2.68 

95  00 

140  00 

200  00 

1.50  00 

170  00 

250.00 

172.00 

.30 

.35 

.40 

.25 

.35 

.35 

.30 

.15 

.15 

.12 

.15 

45  00 

60  00 

45  00 

50  00 

50.00 

75  00 

35  00 

100  00 

120  00 

136  00 

70  00 

165  00 

150  00 

125.00 

12.00 

20  00 

25  00 

25  00 

20  00 

20  00 

92  00 

125  00 

110  00 

177  00 

200  00 

1.50,00 

155.00 

165  00 

220 . 00 

160  00 

302  00 

200  00 

300.00 

210  00 

293  00 

440.00 

400  00 

600  00 

400.00 

400  00 

430  00 

407  00 

550.00 

500  00 

725  00 

400  00 

500.00 

630.00 

725  00 

525.00 

500  00 

720  00 

400.00 

600.00 

525.00 

625.00 

3.00 

13.00 

*3,00 

13  00 

3  00 

3  45 

3.00 

10.00 

12  00 

|10  00 

12  00 

12  OO 

8.00 

9.00 

.83 

1.20 

1.25 

1.00 

1  50 

.75 

1.25 

1.00 

2  00 

1.50 

1.00 

1  50 

.75 

1.56 

1.00 

1  50 

1,20 

1.00 

1.10 

.75 

111 

1.00 

1  10 

1  40 

1.00 

1  10 

.75 

1  05 

l.,SO 

2,00 

1.00 

1  10 

.96 

125.00 

140.00 

95  00 

100.00 

125  00 

95  00 

100.00 

80.00 

110  00 

00.00 

100  00 

100.00 

60.00 

90.00 

10,455.00 

13,500  00 

22,744.00 

14,100.00 

13,500.00 

19,909.00 

24,800.00 

4,037 .  00 

^,500.00 

11,000  00 

13,125.00 

4,200.00 

9,515  00 

26,000.00 

4,144  00 

4,500  00 

8,025  00 

9,000  00 

8,300  00 

4,811.00 

9,600.00 

70  00 

200.00 

150  00 

300  00 

250  00 

166  00 

217  00 

125.00 

400  00 

1.210.00 

2,000  00 

350.00 

378  00 

540  00 

5.185.00 

6,000.00 

19,226.00 

12,000.00 

6,000,00 

7,914  00 

0,880.00 

$860,036 

$908,684 

$944,347 

$960,373 

$971,387 

$972,789 

$1,414,305 

-The  citizens  voted  to  bond  the  city  for 
a    school    to    cost    $100,000. 

Chicago,  III. — Plans  have  been  prepared  by  Graham,  Burn- 
ham  &  Co.,,  Arch.,  for  the  construction  of  a  IG-siory  office 
building  at  Wabash  and  Jackson  Blvd.,  for  the  W.  W.  Kimbal 
Piano  Co.     The  estimated  cost  is  $1,250,000. 

.\me.s,  Iowa — The  contract  will  soon  be  awarded  for  the 
construction  of  a  dormitorv  and  science  hall  at  the  Iowa  State 
College.      The   estimated    cost    is    $125,000. 

Davenport,  Iowa — Plans  are  being  prepared  foi*  the  con- 
struction of  a  four-story,  50xll0-ft.  addition  to  St.  Ambrose 
College.      The    estimated   cost    is    $100,000. 

Harlan,  Iowa — An  election  will  be  held  Sept.  3  to  vote  on 
the  question  of  issuing  $120,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  schools. 

IVen-  Hampton,  Iowa — Plans  are  being  considered  for  the 
construction  of  a  hospital  for  the  Sisters  of  the  Holy  Ghost. 
Estimated    cost,    $75,000. 

Sioux  City,  Iowa — Plans  are  being  prepared  by  Beuttler  & 
Arnold,  Security  Bank  Bldg.,  for  the  construction  of  a  Ma- 
sonic building  at  Douglas  St.  The  estimated  cost  is  $100,000. 
D.    M.    Brownlee    is    Chn.    of    Bldg.    Com. 

Dnlnth,  Minn. — Plans  are  being  prepared  by  P.  G.  German, 
Arch.,  for  the  construction  of  a  church  for  the  Pilgrim 
Congregational  Church.     The  estimated  cost  is  $100,000. 

Minneapolis,  Minn. — Plans  are  being  prepared  by  Hewett 
&  Brown,  Arch.,  for  the  construction  of  a  school  for  the 
Northorp    Collegiate    School.      The    estimated    cost    is    $150,000. 

Virsrinia,  Minn. — Preliminary  plans  are  being  prepared  by 
C.  E.  Nvstrom,  Arch.,  for  the  construction  of  a  Trade  School 
for    the    City    of    Virginia.      Estimated    cost,    $100,000. 

+()niaha.  Neb. — The  contract  for  the  construction  of  a  gym- 
nasium for  Creighton  University,  Burt  and  24th  St.,  Omaha,  has 
been  awarded  to  the  SELDON-BRECK  CONSTRUCTION  CO., 
at  $117,000. 

Havre,  Mont. — It  is  reported  that  plans  are  being  pre- 
pared for  the  construction  of  a  Masonic  Temple.  The  esti- 
mated cost  is  $100,000.  Frank  Bossmont.  Havre,  and  Lincoln 
Halve.   Helena,  are  Archs. 


St.  Louiit,  Mo.— W.  J.  Holbrook,  812  Olive  St.,  is  interested 
in  a  project  to  construct  a  $500,000  hotel  at  12th  and  Locust 
St. 

St.  Louis,  Mo. — The  Glennon  Club  plans  the  construction  of 
a  $100,000  clubhouse  on  Laclede   Rd. 

+  Beaumont,  Tex. —  (Official) — The  contract  for  the  construc- 
tion of  an  addition  to  the  South  Park  School  has  been  awarded 
to  tlie  GEXER.-VL  CONSTRUCTION  CO.,  Beaumont,  at  $38,000. 
Noted    Aug.    12. 

Dallas,  Tex. — Plans  are  being  prepared  by  Stone  &  Web- 
ster. Engr.,  Commonwealth  Bldg.,  for  the  construction  of 
a  Union  Interurban  Passenger  Station.  The  estimated  cost 
is   $700,000. 

El  Paso,  Tex. — Plans  are  being  prepared  for  the  construc- 
tion of  a  four-story  building  on  North  Stanton  St.  for  J.  S. 
Lanier.     The  estimated  cost  is  $72,000. 

San  Angela,  Tex. —  (Official) — Bids  will  be  received  until 
Sept.  6  by  the  San  .\ngelo  School  Board  for  the  construction 
of  a  high  school.  The  estimated  cost  is  $65,000.  Noted  July 
29   and   Aug.    19. 

+  San  Antonio,  Tex. —  (Official) — The  contract  for  the  con- 
struction of  a  reinforced-concrete  hospital  to  be  known  as 
the  Robert  B.  Green  Memorial  has  been  awarded  to  the  H.  N. 
JONES  CONSTRI.TCTION  CO.,  Moore  Bldg.,  San  Antonio,  at 
$245,000.      Noted    July    22. 

Denver,  Colo. — Plans  have  been  prepared  by  Fisher  & 
Fisher.  .\rch.,  for  the  construction  of  a  five-story  hotel  on 
the  two  blocks  bounded  by  10th  and  11th  Ave  and  Lincoln  and 
Grant    St.      The   estimated    cost   is   $1,500,000. 

Denver,  Colo. — Plans  are  being  prepared  for  the  construc- 
tion of  a  national  sanitarium.  The  estimated  cost  is  $250,- 
000.      L.    F.    Bartols,    Denver,    is    interested. 

+FIorence,  Ariai. — The  contract  for  the  construction  of  the 
Florence  Union  High  .School  has  been  awarded  to  ALBRECTH 
ANDERSON.  Phoenix,  at  $43,865.  Other  bids  were:  T.  L. 
Edens,  Phoenix,  $44,075:  Sparks  &  Hale,  San  Diego,  $44,350: 
Lutgudin.g  &  Egan,  Phoenix,  $44,478;  Hughes  &  Toncray, 
Phoenix,  S14,64S;  J.  A.  Tucker,  Phoenix,  $44.ss6;  Clinton 
Campbell,  Phoenix,  $46,750.     Noted  June  3  and  July  S. 
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I(AI*II)  TRANSIT  SYSTEM— KE'-V   YORK,  N.  Y. 
Section  No.  2,  Route  Nos.  SB  and  37 

Bids  were  leoeived  Aug.  i  by  the  Public  Service  Commission 
for  the  construction  of  the  finish  station  on  Section  No.  2, 
Itoute  Nos.  Se  and  37,  of  the  .\storia  Elevated  R.R.,  from:  (A) 
Charles  Meads  &  Co.,  38  Park  Row,  New  York,  (B)  Snare  & 
Triest  Co.,  233  Broadway,  New  York,  (C)  Simon  Russek,  Inc., 
261    Broadway,    New    York.      The    item    bids    were    as    follows: 


2.S00  lin.ft.  stairways,  wood,  street  to  i 

3760  lin.ft.  stairways,  wood,  mezzanine  to  plat- 
form   ; 

415  sq.ft.  stair  landings,  wood,  straight  (stiTot 

and  mezzanine) 

4t)0  sq.ft.  stiiir  landings,  wood,  offset  (street 

740  lui  ti      I  in   I  LTiclings,  wood,  mezzanine  to 

Hiti.      I  .n  -upji.  1 1>.  columns,  banders,  otr. .. . 


:i(i 


2.iOII  lin.ft.  iKiiid  Hills 

3200  sq.ft.  canopies,  stairs,  street  to  i 

13  canopies,  street  landings 

36.800  sq.ft.  canopies,  train  platforms  (side)  .  . 
18,200  sq.ft.  canopies,  train  platforms  (island)  . 

.S40  lin.ft.  railing,  type  "A" 

.i70  sq.ft.  railing,  type  "B" 

12Ulin  ft.  r-iilina.  tvpe"C" 


2',l  1 1 


■K  ■ 


234U  Unit,  raihiij:. 

2  additional  posts 

140  lin.ft.  pipe  railing 

24  metal  screens  for  stove  recess 

2450  lin.ft.  wind  screen  with  drop  sash  on  tram 

platform 

185  standards  on  railings  on  train  platform  . 
.)0  free  standing  standards  on  island  train  i)lat- 

form 

29,200  sq.ft.  wood  floors  on  train  platforms.  .  . 
.")340  sq.ft.  S-in.  concrete  water  proofing  and 

wood 

3730  stj.ft.  lli-in.  concrete  water  proofing  and 

wood 

1U60  hn.ft.  platform  edge  supported  on  steel 

■.in-^\v> ■  

2;  L'ni'        "  .'     li  fl.H,,-,  irn-lndinL' wood  floor 

■'-!-."  '    '      '    '     finish..  , 


1  lit) 
00  00 
1   00 


B 


3  00 

4  00 

4.90 

I   00 

1   20 

1    20 

3  00 

3  50 

5  70 

3  00 

4,00 

4  90 

3  60 

4  70 

4  00 

3  60 

4   .W 

4  00 

80 

90 

95 

3  00 

4   .50 

3  90 

15  00 

20  00 

4  00 

1   00 

1   20 

1   00 

10  00 

12  110 

12  on 

4  slidinc  doors  to  transformer  closets 

Iti  vent  doors 

24  additional  hardware,  door  checks. . .  , 

70  door  stops 

20  rubber  covered  chains 

2(>  push  plates 

2fi  door  pulls 

"iS  kifk  plates 

II,.,    ,  ,,,.  ,,|    ..,_!,  .,,!,, .-I..,  t,.r.ni;'l..-.-t, 


iiO^q.vd.  HrsturMT;iifl,  ,■ 
470f-u.ft,  roninK.iil.nrk 
100  cu. ft.  hollow  terra  r..r 
24  for  conucctint?  bt<)\i- 

appurtenances  except  i 
2150  sq.ft.  '  ■  '        " 


2K() 


alls. 


■sHcs  incKulinfi:  all 
al  screens  in  place 
;\-ainscot  and  trim 


I  ft 


TI   galvanized  chamber  partitit 

shi'lves 

n  stall  partitions 


i  and  angles  of  gla 
20  sq.ft.  soap  stone  wjiinscoting  and  trin 
wall 


75  sq.ft.  soapsto 

75  sq.ft.  soapstone  stall  partitions 

20  sq.ft.  soapstone  floor  slabs 

.50  lin.ft.  curved  corners  and  angles  o 

stone 

24,050  cu.ft.  portable  enclosures  betwe 

tions 

20  wooden  ladders 

28  water  closet  bowls 

24  lavatories  in  stations 

3  la\:itories  in  enclosure  between  station 


13  slop  sink 

Rough  plumbing  work  complete  for  all  sta- 
tions (lump  sum) 

Rough  plumbing  work  complete  for  all  en- 
(lo.suic  betw-cen  stationl(lump  sum) 

'.Ill  pM-ts  ( in  loilct  rooms) 

IMi  III!  II    i-.p  I  ails  (in  toilet  rooms) 

s  w  it!  HanL'is  (HI  toilet  rooms) 

1 :.'  irL'i-ii  I   tai'fs  and  frames  in  pipe  chamber 


It)  00 
IB.  00 
2000 


IS 
I)  00 
45  00 
30  00 
30  00 
75,00 
60  00 


7.50 
2.50 

3  50 
1.50 

1  20 

2  00 
2  .50 
6  00 

4  30 
2  .50 
.S  .50 

11  00 
13  50 
Hi  00 
16  00 


.22 
2  30 
60.00 
44  00 
40  00 
85.00 
04  00 


part . 


vent  louvres  in  walls  or  ports,  etc 
3700  lb.  glass  and  soapstone  steel  support . 
:i0  .oat  and  hat  hooks  in  toilet  rooms 


C 

6.00 
2.00 
3  .50 
1 .  .50 
1.50 
2  00 
2, 50 
6.00 
4.30 
2.:i0 
8.. 50 
11.00 
13.00 
16,00 
16.00 

,70 


1   20 

1.50 

1   30 

1    40 

1.60 

1   liO 

2  00 

1.60 

1   130 

1    60 

1.70 

1   60 

2  00 

2.70 

2. 50 

1    40 

1.60 

2,30 

1   00 

1   .50 

1   00 

1   00 

1   30 

90 

1   30 

1  40 

1.00 

1    .50 

1  40 

1.00 

1   00 

1    30 

1.10 

.23 
11.00 
47.00 
29,00 
27.00 
80.00 
62  00 


6,400  00    10,600  00      7.000.00 
1,000  00  700  00       1,240.00 


l^,ll 
do 


alls 


coping 
ichiding 


17501in.ft.rii|.|iiT  rutl.as  in  plan. 

.55Un.ft.  low,-liiluiL--al.> 

llOUn.ft.hiKl.  .-UdliifL-atis 

12  gate  controls 

24  c.i.  gate  posts  and  cross  frame 

715  lin.  ft.  1-in.  sq.  steel  tubing  for  gate  ropes, 

etc 

9.570  sq.ft.  roof  over  mezzanine  and  passway 

beyond  main  structure 

4840  lin.ft.   3-in.'  corrugated  galvanized  iron 

leaders ....    

10  lin, ft.  3-in   c  i  Ir-nders 

.540  lin. ft 


540  lin, ft.  3; 


iJcl 


bracing 

25  lin.ft.  steel  leaders 

lOs-i  ft-  steel  leaders,  platforms 

I05T  'Irillio!-'  h"l"s  in  stra'l  (existing  structure). 

1S.5-     I'    t t,,i  .til  tTL'i-d  sign  in  mezzanine 

;il,  : ,!,..,   ,t..t .  ini  illuminated  signs  on 

tinii     ,  '  !:!ii.  Mil  t  rain  platform  railing 

21     !■:     1!  111. mini  It. -d    ^  .T.'s   on   island 
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I  plates. 


cd  N.T.'s  on  island 
plumbing  metal 

3300  sq.ft.  non-slid  treads  without  wood  Weeks 
and  anchors 

100  sq.ft.  non-slid  treads  with  wood  blocks  and 
anchors 

980  sq.ft.  stamper  sheet  metal  in  booths  on 

jO  sq.ft.  metal  lath  without  steel  furring 
8  type  "B"  ticket  booth 

2  type  "B-B"  ticket  booth 

240  lin.ft.  oak  scats  in  waiting  rooms 

24  type  "G-G"  oak  doors  toilets 

95  hardware  doora  to  toilet   rooms,   waiting 

rooms  and  closets 

55  double  hung  sash _. 

440  casement  sash  in  mezzanines 

44  casi-ment  in  toilet  and  rooms  and  inelosure 

between  stations 

470  drop  s-ash 

140  hinged  sash  (top  or  bottom)  ..... 
24  for  toilet  stall  doors,  type  "G.G." 
37  doors  p.  board  and  s.  board  boxes 


SO  00 
2.00 
2.00 


12  00 

:i  00 

4  00 

4  00 
2  ()0 
2  00 


than  masonry 


.pullb.ixes,  IS  in.  X  12  11    x6in 

6  13  in.  X  20  in.  x  4  in.  boxes  hing.;/,  covers  an 

locks 

12  c.i.  heat.-r  boxes 

1.1  -1-  ,  I  ion.  1  1... MS,  2.5  in.  x60in.  x  5J  in. . 
I,  ,  I  ,,.■■  I  l-.v  ,J,-.n,,x48in.x.5iin... 
I      ■,,    I       ,1  .,\,  .   J-.iii.x36in.x3Jin... 

17.7(111  -i|  II     pir    I'  ■    '  .,"  ...at  work  en  pl.^ 

teran.l  .■.■ m    nii  ..■  

Paintiin;  sliinia,!  -tnicture  as  r 

ouirr.ll.x  -.■.  in.i.  -"M  .!iiii|...ini) 

raight 


.hus. 


innections,  section  2,57 
section   237 


10  sewer  and  water  connect 

water  (lump  sum) 

Wires,  cables,  poles,  trees,  section  13  and  29 
44,160  cu.ft.  recreation  building  at  Ditmar 

Ave.  Station,  section  295 


.16 

5  00 
1.00 
4  00 
8  00 
10  00 


02 


.20 

1.00 
1  20 
3  00 
7  50 
9  .50 


20  00  14  00 

15  00  14  (» 

20  00  16  00 

20  00  14  00 

20.00  12  00 

20.00  15  00 


,02 


1,500  00      3,200  00 


1  ()0 
SO  00 


1  00 
1  00 
3   10 


Extended  totals $26.S,102      $274,096      S285,249 

K.\ST   SIDE   SKMER — TOPKK.V,  K.4N. 

+    r.ids   were    received   July    22    for   the   construction    oj  the 


62,770  ft.  8-in 
22,543  ft.  10-i 
10.906  ft.  12-i 
4(i82  ft,  1.5-in 
:i9,ss  ft,  l.s-iii 
2947  ft,  21-iii 
2992  ft,  24-in 
2M   fl     27-in    • 


vitrified  clay  pipe. . 
I.  vitrified  clay  pipe. 
I.  vitrified  cla.N"  pipe. 


itrihed  cla\   Jiipe. 
galvanized  pipe . 


.s  manh..les 

lO  eu.yd,  concrete. 
I  M  b.m.  sheeting. 


Engine 

er's    Estir 

nate,    (B)    T.    M. 

NGLE 

(awarded 

contract). 

ID) 

>.       The 

item    bid 

s    were    as 

.\ 

B 

C 

n 

$0,65 

$0   37 

$0  60 

$0  .58 

76 

,64 

.75. 

.75 

95 

73 

87 

90 

1    .52 

1   06 

1.46 

1    .50 

1   ti7 

1   3S 

2  00 

2  00 

2  44 

1   55 

2.46 

2. 50 

3  9() 

2  .50 

3  90 

4,00 

3 .  .50 

4.1)0 

4.68 

3  00 

5,00 

4  00 

5.00 

4.00 

20 

20 

20 

221 

63,00 

38  00 

65  00 

73,00 

45  1)0 

35  00 

45,00 

45  00 

7  00 

8.00 

8.00 

8  00 

:!0  00 

.30  00 

30  00 

:)0  00 

.50 

.50 

50 

.50 

$129,191 

$103,713 

$123..s:!4      $1 

27. .371 
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I  •Denotes  work  advertised  in   ENGINEERING  NEWS. 

1  +Denotes  contract  awarded.     The  names  of  bidders  awarded  contracts  are  set  in  CAPITALS. 
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AUGIST   IlI'lI.niNG    OPKHATIONS 

Returns  of  proposed  Vjuildinp  operations  from  plans  filed 
for  August  throuKliout  tlie  country  show  a  decided  increase 
over  the  same  period  one  year  ago. 

The  total  increase  from  the  flfrures  given  below  is  $6,126,039. 
or  about  12'i%.  Throughout  the  Eastern  States  there  was 
a  gain  of  about  IS^^f^,  in  the  South  about  18%,  in  the  Central 
States  about  20%,  and  a  loss  of  about  35%  throughout  the 
West.  Tills  loss  is  accounted  for  by  the  large  amount  of 
building  which  was  done  at  the  Expositions  a  year  ago. 

For  the  past  S  niontlis  building  has  shown  a  gain  through- 
out the  Eastern  States  of  about  $2,r>on,Oon  and  compared  with 
July  of  this  year  has  increased  about  $3,000,000,  or  11%.  which 
is  an   improvement   for   this   season   of  the   year. 

Below  is  given  a  table  of  contemplated  building  operations 
from  representative  cities  throughout  the  country. 

EASTERN  STATES 

Month  of  August          First  Eieht  Months  of  Year 

1915  1914                  1915  1914 

Albany.  N.Y $249,745  $479,685  $2,678,495  $5,056,150 

BriilKeport,  Conn 842,725  147,063         6,114,387  2,6.33,146 

Buffalo,  N.Y 1,175,000  950.000  8,266,000  8,499,006 

Elizabeth,  N.J 94,748  91,190            781,589  979,313 

Hartford,  Conn 528,934  185,990  3,734,628  2,871 ,346 

Hoboken,  N.  J 21,565  2,727            565,964  730,727 

Jersey  Citv,  N.  J 404,856  401,804  3,551,505  2,819,649 

Newark,  N.  J ,569,441  3,196,000  5,795.110  8,440,280 

New  Bedford,  Mass 197,260  175,556  2,334,554  2,052,802 

New  Haven.  Conn 440,274  500,567  4,096,323  2,719,791 

New  York,  N.  Y. 

Bronx 1,.558.750  1.206,900  19,330,250  17,282,968 

Brooklyn 3,999,697  3,974,000  19,949,707  29,892,850 

Manhattan 7,260,500  3,608,950  50,992,300  34,491,040 

Queens 2,345,400  903,716  14,799.011  14,043,545 

Paterson,  N.  J 182,827  221,958         1,100,843  1,300,415 

Philadelphia,  Penn 3,993,625  2,&42,S10  26,719,955  28,410,380 

Pittsburgh,  Penn 740,265  1,127,069         6,132,203  11.978.217 

Reading.  Penn 181.150  29,400            820,425  1,043.200 

Rochester,  N.  Y 772,174  808,457  6,291,965  6,904.625 

Scranton.  Penn 88.779  18.5,388         1,206,899  937..s.")2 

Springfield,  Mass 400,095  489,290         4,106,039  4,026,1S9 

Utica,  N.  Y 235.9.S5  86,670         1,509,090  1,117.045 

Totals $26,283,795     $21,415,184  $190,877,242  $188,230,536 


CENTRAL  ST.\TES 

Month  ,.f  August  First  Eight  Months  of  Year 

1915  1914  1915  1914 

Akron,  Ohio $499,010  $555,120  $3,149,095  $2,910,205 

Canton,  Ohio 115,125  314,500  1,192,315  1,317,505 

Ce<lar  Rapids,  Iowa 125,000  282,000  1,312,000  2,217,000 

•Chicago.  Ill 9.513,150  5,769,450  56,241.830  58.834.810 

Cincinnati,  Ohio 3,048,475  1,128,060  9,772,764  7,172,0li0 

Cleveland,  Ohio 1,9S7,.520  2,318,470  22,533.679  19,539,885 

Columbus,  Ohio 544,895  647,325  3,598,850  4,371,631 

Des  Moines,  Iowa 151,500  111,150  1,226,020  1,269,514 

Detroit,  Mich 3,217,490  2,171,085  18,926,130  21,859,830 

Duluth,  Minn 262,051  238,023  1,.833.961  2,184,864 

IndianapoUs,  Ind 463,972  472,436  4,322,796  6,568,841 

Kansas  City,  Kan 91,665  80,863  709,633  859,988 

Kansas  City,  Mo 725.830  527,395  7,060,325  8,640,325 

Milwaukee,  Wis 1.073,079  626,681  6,746,564  7,025,347 

Minneapolis,  Minn 1,031,070  943,975  11,231,221  8,197,700 

Oak  Park,  lU 2.38,755  123,000              

Omaha,  Neb 350,610  521,065  3,561,820  3,790,363 

Peoria,  111 114,810  243,081              

St.  Louis,  Mo 932,446  797,165  8,002,297  9,903,076 

St.  Paul,  Minn 1.066,026  646,921  7,464,696  9,618,709 

Toledo,  Ohio 747,083  490,047  5,311.299  4.903.264 

Youngstuwn,  Ohio 154,815  261,565  1,753,037  2,275,826 

Totids $16,941,277     $13,499,927  $119,708,396  $124,525,833 

SOUTHERN  STATES 

Month  of  August  First  Eight  Months  of  Year 

1915  1914  1915  1914 

Atlanfa.Ga $.370,600  $372,033  $3,115,437  $3,867,732 

Birmingham,  Ala 137,615  314,549               

Chattanooga,  Tenn 46,540  128,810  332,798  879,620 

Dallas,Tex 1.55,117  220,175  2,335,756  4,646,318 

Ft.  Worth,  Tex 127,265  301,100  800,662  1,612,831 

Houston,  Tex 89,193  137,610  1,077,198  3,016,007 

Louisville,  Ky 203,900  426,860  2,540,735  3,467,105 

Memphis,  Tenn 273,295  175,661  2,020,073  2,523,549 

Norfolk,  Va 75,632  241,625  1,276.675  1,812,415 

Richmond,  Va 107,019  183,410  2,260,348  2,745,280 

San  Antonio,  Tex 181,260  170,050         

Washington,  D.  C 742,773  491,576  7,407,139  7,312,278 

Totals $2,000,209  $3,163,459  $23,166,811  $31,882,135 

♦  Not  incli'.ded  in  totals. 


WESTERN  STATES 


Oakland,  Calif 

Portland,  Ore 

Salt  Lake  City,  Utah. 
iSan  Francisco,  Caiif. .  . 

San  Diego,  Calif 

Seattle,  W.nsh 

Spokane,  Wash 

Tacoma,  Wash 


Klonth  of 

August         First  Eight  Months  of  Year 

1915 

1914 

1915 

1914 

$506,041 

$4I1,SS9 

$3,299,111 

$3,281,0.50 

728.897 

409.390 

3,732,032 

5,401,045 

213.300 

480,0-15 

1,483.191 

2.115,109 

970.090 

1,415,271 

9,036,563 

24.161,483 

62,770 

208,408 

776,947 

2,.573,64« 

454,960 

1,665,525 

3,960,165 

9,969,970 

50,335 

31,455 

821,469 

800,7.52 

54,378 

139.460 

549,053 

1,712,207 

Totals $3,040,771       $4,661,443     $23,058,531     $50,081,271 


R.VII.-WAYS 

llnlne — Harvey  D.  Eaton.  Waterville,  Maine,  is  Interested  in 
a  project  to  construct  an  electric  railway  from  Athens  to 
Skowhegn,  Jlaine,  about  13  miles. 

3IasMnchn.<ietts — Bay  State  St.  Ry. — The  Massachusetts 
Highway  Commission  has  approved  the  new  location  and 
relocation  of  the  tracks  of  this  company  in  Washington  St. 
from  Hanover  to  Lloyd  St.,  Lynn,  and  the  relocation  of  tracks 
on  Myrtle.  Winter  and  Howard  St..  Saugus.  M.  S.  Goff,  Boston, 
is  Vice  Pres.  and  Gen.  Mgr.     Noted  July  S. 

niassachusetts — Springfield  St.  Ry.  Co. — This  company  has 
petitioned  the  Council  for  a  franchise  to  relocate  its  tracks 
on  Mill  St.,  Westfleld.  from  ^Vest  Silver  St.  to  Court  St.  R.  W. 
Reynolds,   Springfield,   is   Mgr. 

PennttylTauia — Southern  Pennsylvania  Traction  Co. — This 
company  has  petitioned  the  Council  for  a  franchise  to  extend 
its  line  from  Chester  to  Eddystone.  T.  M.  Wilson,  Wilmington, 
Del.,  is  Vice-Pres.  and  Gen.  Mgr. 

Maryland — Cumberland  Electric  Ry.  Co. — This  company 
will  double  track  its  line  on  Baltimore  St.  from  the  Western 
Maryland  Ry.  to  the  Baltimore  &  Ohio  R.R.  W.  M.  Roberts, 
Jr.,  is  Mgr.,  Supt.  and  Pur.  Agt. 

Virgrinia — Norfolk  &  Western  Ry. — This  company  plans  to 
double  track  its  il'ity  Point  branch.  J.  E.  Crawford,  Roanoke, 
is  Ch.  Engr.     Noted  Feb.  11. 

Georgria — The  Chamber  of  Commerce,  Rome,  Ga.,  is  pro- 
moting the  construction,  by  the  Seaboard  Air  Dine  Ry.,  of 
a  railway  from  Rome  south  to  Fish,  about  14  miles. 

r;eor;:ria — Southern  Ry. — Surveys  have  been  made  by  this 
comiiany  for  a  spur  from  Dalton  to  the  Crown  Cotton  Mills. 
B.    Herman,   Washington,    D.    C,    is   Ch.    Engr. 

Alabama — The  State  Legislature  has  passed  a  bill  author- 
izing tlie  City  of  Mobile  to  issue  bonds  for  the  construction 
of  a  belt  line  railway. 

Alabama — Alabama  Great  Southern  R.R. — This  company  is 
securing  a  right-of-way  for  double  tracking  its  line  through 
DeK.alb  and  Etowah  County.  Plans  are  also  being  considered 
for  an  extension  to  Gadsden.  C.  Dougherty,  Cincinnati,  Ohio, 
is   Cli.    Engr. 

Alabama — New  Orleans,  Mobile  &  Chicago  R.R. — This  com- 
pany has  been  reorganized  and  plans  to  revive  the  project 
of  extending  the  line  to  Beaumont,  Miss.,  to  connect  with  the 
Louisville  &  Nashville  R.R.  B.  V.  Wright,  Laurel,  Miss.,  is 
Ch.  Engr. 

Louisiana — New  Orleans  Ry.  &  Light  Co. — A  petition  has 
been  presented  to  the  City  Council  by  the  residents  of  upper 
South  Claiborne  Ave.,  asking  that  the  New  Orleans  Ry.  & 
Light  Co.  be  permitted  to  proceed  with  the  extension  of  the 
Soutli  Claiborne  Ave.  line  from  Broadway  to  Carrollton  Ave.,  ' 
New  Orleans.     M.  S.  Sloan,  New  Orleans,  is  Gen.   Mgr. 

Louisiana — Sbreveport  Traction  Co. — The  Council  has 
granted  this  company  a  franchise  to  double  track  its  Highland 
Ave.  Fair  Grounds  line  from  Marshall  to  Creswell  St.  on  Stoner 
Ave.  and  from  Stoner  Ave.  to  the  end  of  Herndon  Ave.  W.  A. 
Sullivan,    Sbreveport,    is   Gen.    Algr.    and   Pur.    Agt. 

+Tennessee — Morgan-Fentress  Ry.- — This  company  has 
awarded  a  contract  for  a  section  of  its  proposed  railway  to 
the  CUMBERLAND  CONSTRUCTION  CO.,  Harriman. 

Kentucky — -According  to  press  reports  an  electric  railvvay 
will  be  constructed  from  Burkesville  to  Edmonton,  Ky.,  about 
22  miles. 

Ohio — Cleveland  Ry.  Co. — This  company  will  extend  its 
line  on  East  123rd  St.  from  St.  Cl3ir  Ave.  to  Superior  St. 
G.  L.  Radcliffe,  Cleveland,  is  Gen.  Mgr. 

Obio — Wheeling  &  Lake  Erie  R.R. — This  company  plans  to 
connect  its  main  lines  with  the  United  Steel  plant  and  the 
proposed  new  blast  furnace.  W.  L.  Rohbock,  Cleveland,  is 
Ch.  Engr. 

Ohio — New  York  Central  R.R. — Cincinnati,  Chicago  &  St. 
Louis  Ry. — According  to  press  reports  these  companies  have 
secured  a  site  at  Noble  upon  which  tbiy  plan  to  construct 
yards.  G.  C.  Cleveland,  Cleveland,  is  Ch.  Engr.,  New  York 
Central  R.R.  and  C  A.  Paquette,  Cincinnati,  is  Ch.  Engr., 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry. 
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Michlf^nn — A  special  election  will  be  held  in  Detroit  Nov.  2 
to  vote  on  the  question  of  the  city  purchasing  the  street  car 
system    owned    by    the    Detroit    United    Ry.    Co. 

MichiKiin — Pennsylvania  R.R. — This  company  plans  to  ex- 
tend its  line  to  Detroit.  Mich.  The  estimated  cost  is  $20,000,000. 
A.  C.  Shand,  Philadelphia,   is  Ch.   Engr. 

Illinois — Alton,  Granite  &  St.  Louis  Traction  Co.— This 
company  plans  to  relay  its  tracks  on  the  north  and  south 
end  of  its  Second  St.  line.     O.  C.  Mucy,  Alton,  is  Supt. 

Illinois — Lee  County  Electric  Ry. — This  company  plans  to 
relocate  its  tracks  in  Amboy  and  abandon  its  line  on  Main 
St.  in  order  to  build  a  line  from  Binghamton  to  Blackstone 
St.  The  proposed  new  line  will  give  the  company  direct  con- 
nection with  both  the  Illinois  Central  Electric  Ry.  and  the 
Burlington  Ry.  &  Light  Co. 

lilinoiR- — Peoria  Ry.  Co. — A  franchise  has  been  granted  this 
company  to  double  track  its  line  on  Prye  Ave.  from  Wisconsin 
to  I'acific  St.,  Peoria.     R.  W.  Bailey,  Peoria,  is  Gen.  Supt. 

+Mlnne.sotn — Electric  Short  Line  Ry.  Co. — A  contract  has 
been  awarded  by  this  company  to  H.  F.  B.^LCH  &  CO.,  Minne- 
apolis, for  the  construction  of  an  electric  railway  from  Winsted 
to  Hutchinson,  Minn.,  about  45  miles.  De  Koven  Hunter, 
Minneapolis,  is  Gen.  Mgr. 

Wisconsin — Ettrick  &  Northern  R.R. — The  State  Railroad 
Commission  has  granted  this  company  permission  to  construct 
a  railway  through  Ettrick  and  Preston  to  a  connection  with 
the  Green  Bay  &  "Western  R.R.  John  C.  Gaveney  is  Pres. 
Noted  July  S. 

Sontli  Dalcotn — Huron  &  Northwestern  Ry. — According  to 
press  reports  work  will  soon  be  started  by  this  company  on 
the  construction  of  its  proposed  railway  to  connect  Huron, 
S.  D.  and  Hankinson,  N.  D.  F.  W.  Henderson,  Summit,  S.  D., 
is  interested.     Noted  Apr.  29  and  June  24. 

Sontli  Dakota — Aberdeen  R.R.  Co. — This  company,  recently 
incorporated,  will  take  over  the  existing  system  of  the  city 
and  improve  and  extend  it.  Charles  A.  Howard.  S.  C.  Hedger 
and   Charles  N.   Harris  are   the    incorporators. 

Olclahoma — St.  Louis  &  San  Francisco  R.R. — This  company 
plans  to  extend  its  line  from  Depew-  northward  into  the 
coal  field  to  connect  with  the  Oil  Field  and  Santa  F6  line. 
F.   G.  Jonah,  St.   Louis,   is  Ch.  Engr. 

California — Pacific  Electric  Ry.  Co. — This  company  has 
asked  the  Council  for  a  franchise  to  construct  a  single  track 
line  on  certain  portions  of  Figuero  St.,  Denver  Ave.,  Hoover 
St.,  Menlo  and  Vermont  Ave.  J.  McMillan,  Los  Angeles,  is 
Gen.  Mgr. 

LIGHT,   HEAT   AND    POWER 

+PaTrtncket.  R.  1. — The  Rhode  Island  Power  &  Transmis- 
sion Co.  is  building  a  30xl00-ft.  brick  and  concrete  power 
station  which  will  ultimately  be  capable  of  generating  30,000 
kw.  A  contract  has  been  awarded  to  the  GENERAL  ELEC- 
TRIC CO.,  Schenectady,  N.  T..  for  transformers  and  a  five-panel 
switchboard.  The  Connecticut  River  Transit  Co.,  Worcester, 
Mass.,  is  Engr.-in-Charge. 

Xew  York,  >'.  Y. —  (Borough  of  Manhattan) — Bids  will  be 
received  until  2:30  p.m..  Sept.  24.  by  E.  S.  Elwood.  Secy.  State 
Hospital  Comn.,  Capitol,  Albany,  for  the  construction  of  a 
one-story  brick  and  concrete  power  house  at  the  Manhattan 
State  Hospital.  Wards  Island.  The  estimated  cost  is  $200,000. 
Lawis  F.   Pilcher  is  State  Arch. 

Tarentnm,  Penn. — Bids  will  be  received  until  7  p.m.,  Sept. 
13,  by  the  City  Clerk  for  one  500-kw.  alternating  current 
steam  turbine  generating  unit,  surface  condensing  equip- 
ment, one  switchboard  and  two  motor-driven  centrifugal 
pumps.  Sidney  B.  Martin,  Penn  Bldg.,  Pittsburgh,  is  Consult. 
Engr.     Noted   Sept.   2. 

Baltimore,  Md. — The  Consolidated  Gas,  Electric  Light  & 
Power  Co.  will  build  additions  to  its  substation  on  Monument 
St.  near  Front  St.,  consisting  of  two  two-story  wings,  48x135 
ft.  and  47x142  ft.  respectively,  of  brick  and  reinforced  concrete. 
E.   D.   Edmondston   is  Gen   Supt. 

Hickory,  X.  C. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Oct.  12.  bv  S.  C.  Cornwell.  City  Mgr.,  for  a  30-year 
franchise  to  operate  electric-light  and  power,  fuel  and  heating 
plants. 

Summit,  Ga.- — It  is  reported  that  the  towns  of  Summit  and 
Gravmont,  Emanuel  County,  will  vote  for  a  bond  issue  of 
$500"0  to  be  used  for  installing  an  electric-light  plant  to  serve 
both   towns. 

Chattanooga,  Tenn. — It  is  reported  that  the  Nashville. 
Chattanooga  &  St.  Louis  Ry.  will  purchase  power  equipment 
for  the  operation  of  an  inclined  railway  on  Lookout  Mountain. 
Chattanooga.     H.  McDonald.  Nashville,    is  Ch.   Engr. 

Cvnthiana,  Ky. — It  is  reported  that  the  Kentucky  Utilities 
Co.,  "Lexington,  contemplates  purchasing  the  plant  of  the 
Cynthiana  Electric  Light  Co.  It  will  be  improved  and  en- 
larged. G.  E.  Hvdc.  Lexington,  is  Mgr.  and  Engr.  of  the 
Kentucky   Utilities  Co. 

Junction  City,  Ky. — The  establishment  of  a  municipal 
electric-light  plant  is  under  consideration. 

Providence,  Ky At  the  November  election  the  question  of 

issuing  $20,000  in  bonds  will  be  submitted  to  the  voters.  The 
proceeds  will  be  used  for  the  establishment  of  a  municipal 
electric-light  plant. 

Cincinnati.  Olilo — (Official) — Bids  will  be  received  until 
noon.  Oct.  1.  bv  the  Board  of  Commissioners  of  Hamilton 
County  for  remodeling  the  heating  system  of  the  Ohio  Na- 
tional Guard  Armory  on  Freeman  Ave.,  Cincinnati.  Albert 
Reinhardt  is  Clk.  of  Comrs. 

Kent,  Ohio — (Official) — Bids  will  be  receiv2a  until  noon, 
Sept.  25,  bv  J.  A.  McDowell,  Secy.  Bd.  of  Trustees  of  the  Kent 
State  Normal  School,  for  two  water-tube  boilers  with  breech- 
ing and  all  enclosures,  and  with  all  piping  from  the  heating 
plant  to  three  school  buildings;  also  for  all  radiation,  fans, 
motors,  galv.anized  iron  work  and  temperature  regulation  for 
heating  the  auditorium,  office  and  library  building,  the  ad- 
ministration building,  and  the  .agricultural  and  training  build- 
ing. George  F.  Hammond.  4220  Prospect  Ave.,  Cleveland,  is 
Arch. 


Wrilsvilie,  Olilo — No  bids  were  received  Aug.  7  for  the 
$60,000  worth  of  city  bonds,  the  proceeds  of  which  would 
have  been  used  for  the  installation  of  a  municipal  electric- 
light  plant.  The  project  will  be  postponed  for  a  time.  Noted 
July    15. 

CranfordNville,  Ind. — It  is  reported  that  within  six  months, 
the  Crawfordsville  Electric  Light  &  Power  Plant  (municipal) 
will  purchase  one  1500-kw.  turbo-generator  with  condenser 
pump,  switchboard  and  steam  heater.  F.  Miller  is  Mgr.  and 
Supt. 

Kalamazoo,  Mich. — It  is  reported  that  F.  W.  Ballard.  Ch. 
Engr.,  of  the  municipal  electric-light  plant  of  Cleveland,  Ohio, 
has  made  a  survey  of  the  municipal  plant  of  Kalamazoo,  and 
has  recommended  that  $350,000  in  bonds  be  issued  for  the 
purpose  of  extending  and  improving  the  present  system. 
Andrew    Lenderink    is   City    Engr. 

+BloominKton,  III. — Illinois  Wesleyan  University  has 
awarded  contract  for  two  350-hp.  water-tube  boilers  in  its 
new  heating  plant  to  the  SPRINGFIELD  BOILER  ,&  MFG.  CO. 

Elizabeth,  III. — Bids  will  be  received  until  2:30  p.m.,  Sept. 
13,  by  the  Elizabeth  Light  &  Power  Co.  for  building  three 
miles  of  transmission  line,  a  substation  and  distribution 
system.     Dr.  A.  J.  Nichols,  Elizabeth,  is  interested. 

I'pper  Alton,  III. — The  lowest  bid  received  by  the  State 
Hospital  Commission,  Springfield,  for  the  construction  of  a 
power  house  at  the  Alton  State  Hospital  was  that  of  J.  J. 
Wuellner  &  Sons,  Alton,  at  $55,400.     Noted  Aug.  12. 

Thief   River  Falls,   Minn A    special    election    will   be    held 

Sept.  30  by  the  city  to  vote  on  a  bond  issue  of  $38,000  for  the 
purpose  of  improving  and  extending  the  municipal  electric- 
light   plant.      E.   J.   Overland    is   City    Clk. 

+Cherokee,  Io«'a — The  contract  for  plumbing  and  heating 
equipment  in  the  Cherokee  High  School  has  been  awarded  to 
SWANSON  &   BETSWORTH,  Cherokee,  at   $12,873. 

Perry,  Iowa — It  is  reported  that  the  Iowa  Ry.  &  Light  Co., 
Cedar  Rapids,  contemplates  rebuilding  its  plant  at  Perry. 
Estimated  cost,  $60,000.  William  G.  Dows,  Cedar  Rapids,  is 
Pres.  and  Gen.  Mgr. 

Teknmah,  »b. — The  city  is  preparing  to  build  a  new  power 
house  for  the  municipal  electric-light  plant,  and  will  purchase 
one  150-hp.  corliss-type  engine,  two  boilers,  a  100-kw.  gener- 
ator and  a  switchboard.  A.  G.  Howard  is  Mgr.  of  the  plant. 
Noted  June  10. 

Austin,  Tex. — It  is  reported  that  the  city  has  issued  $40,000 
in  bonds  for  the  purpose  of  enlarging  and  improving  the 
municipal    electric-light    plant.      A.    P.    Wooldridge    is    Mayor. 

Denison,  Tex. — It  is  reported  that  the  Texas  Power  &  Light 
Co.  has  purchased  a  site  on  the  Red  River  near  Denison  for 
a  hydro-electric  plant.  Estimated  cost.  $750,000.  The  plant 
"Will  furnish  power  to  operate  a  part  of  the  lines  of  the  Texas 
Traction  Co.,  and  for  lighting  and  other  purposes  in  northern 
Texas  and  southern  Oklahoma  by  the  use  of  high-tension 
transmission  lines.     Noted  July  17,   1913,  and  July  S,  1915. 

Galveston,  Tex. — It  is  reported  that  the  Galveston  Gas  Co. 
will  make  improvements  in  its  gas  manufacturing  plant  to 
cost  about  $150,000. 

Kyle,  Tex. — The  Kyle  Light  &  Power  Co.  is  being  organ- 
ized for  the  purpose  of  establishing  an  electric-light  and 
power   plant.     W.  W.  Giessen,  San  Marcos,  is  interested. 

Socorro,  X.  M. — The  Socorro  Light  &  Power  Co.  has  been 
organized  with  a  capital  stock  of  $50,000.  It  will  build  an 
electric-light   plant.      C.  T.  Brown   is  interested. 

Pocatello,  Idaho — It  is  reported  that  the  Oregon  Short  Line 
R.R.  will  install  a  heating  plant  in  its  roundhouse  at  Pocatello. 
Plans  are  being  prepared  by  C.  C.  Kennicott,  Salt  Lake  City, 
Utah. 

Peach  Springs,  Ariz. —  (Nelson  post  office) — Epes  Randolph, 
Tucson,  and  associates,  have  received  perinission  from  the 
Department  of  the  Interior  to  make  preliminary  surveys  for 
the  dams  they  plan  to  build  across  the  Colorado  River  near 
Peach  Springs,  and  for  the  series  of  hydro-electric  plants 
to  develop  a  total  of  400.000  hp.  The  first  dam  and  plant  will 
be  located  in  Diamond  Caiioii.  and  will  develop  about  50,000 
hp.  J.  B.  Cirard,  City  Engr.  of  Phoenix,  is  interested  in  the 
project,  and  will  have  charge  of  the  surveys  to  be  made. 

Toronto,  Ont. — The  Toronto  Hydro-Electric  Commission 
plans  to  build  a  substation  at  the  St.  Lawrence  Market 
Toronto.     The  building  w^ill  be  of  steel. 

BRIDGES 

Aucrusta,  Maine. — Bids  were  received  Aug.  26  by  the  State 
Highway  Commission  for  the  construction  of  the  Milo  Bridge 
as  follows:  (a)  lump  sum,  (b)  extra  concrete,  per  cu.yd.,  (c) 
extra  fill,  per  cu.yd.;  E.  T.  Hartwell,  Oldtown,  (a)  $5427,  (b) 
$9,  (c)  75c.;  Hobart  &  Richardson,  Oldtown,  (a)  $7016.  (b) 
$12,  (c)  S5c.;  John  Connor,  Oldtown,  (a)  $4832,  (b)  $6.50,  (c) 
75c.;  Cyr  Bros.,  Waterville,  (a)  $4900,  (b)  $10.  (c)  $1;  Small  & 
Ingalls.  Bar  Harbor,  (a)  $5350,  (b)  $12,  (c)  $1.50;  H.  A.  Brown, 
Foxcrott,  (a)  $6500,  (b)  $10,  (c)  S3c.;  Sanders  Engineering  Co.. 
Portland,  (a)  $5980,  (b)  $14,  (c)  75c.;  Noyes  &  Campbell. 
Augusta,  (a)  $7790,  (b)  $20,  (c)  $1.  The  lowest  bid  for 
the  Frankfort  Bridge  was  that  of  Cyr  Bros.,  at  $2792;  for 
the   Montville   Bridge,   E.   L.   Gerald,  Clinton,   at    $2164. 

+Providence,  R.  I. —  (Official) — The  Department  of  Public 
Works  has  awarded  the  contract  for  building  abutments  of 
the  Randall  St.  Bridge  to  the  BRIGGS  ENGINEERING  & 
CONSTRUCTION  CO.,  at  $11,624.  Other  bidders  were:  Cruise 
&  Smilev  Construction  Co..  $12,918;  Valley  Co.,  $13,132;  Farni- 
ghetti  Bros.  Co.,  $11,738. 

Buffalo,  X.  Y. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Sept.  15,  by  the  Grade  Crossing  Commission,  436  EUicott 
Sq.,  for  a  162-ft.  riveted  truss  through  span  on  Bailey  Ave. 
over  the  tracks  of  the  Pennsylvania  R.R.  Edward  B.  Guthrie 
is  Ch.  Engr..  Grade  Crossing  Comn. 

+'*Greenn-ich,  X.  Y. —  (Official) — The  towns  of  Greenwich 
and  Easton  have  awarded  contracts  for  construction  of  three 
concrete-steel  bridges  at  Greenwich  Village,  Middle  Falls  and 
Clarks  Mills  to  N.  R.  PORTERFIELD.  17  Battery  PI..  New 
York,  at  $41,000.     Other  bidders  were:     K.  O.  Guthrie,  Schenec- 
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tady.  $-tl,000;  Woolsey  Construction  Co.,  PouRhkeepsle,  $47,S00; 
Flood  &  Van  Wlit,  Hudson  Falls.  $46,000.  Foster  Construction 
Co..    Newark,    N.    J..    $46,074.      Noted    Auk.    12. 

+Tren«on,  N.  J. — The  Board  of  Chosen  Freeholders  of 
Mercer  County  has  awarded  the  contract  for  the  construction 
of  a  bridge  over  Sanhlean  Cnek  at  Willow  St.  to  WHIT- 
TAKER  &  DIEHL,  Harrisburg,  I'enn.,  at  $8176.  Other  bidders 
were:  F.  W.  Schwiers,  Jr.,  Co.,  $f>30«:  Foster  Construction 
Co..  $SS73;  lieese  Taylor  Co.,  $il01S;  Cinder  Construction  Co., 
$9670:  Antonio  Celentino,  $10,619;  American  Pavinpr  •&  Con- 
struction Co.,  $11,475;  C.  B.  Henderson  &  Son,  $11,500;  Charles 
T.   Kastburn,   $11,750.      Noted  Aug.    5  and   26. 

HarriNburK,  Peiiii. — The  State  Water  Supply  Commission 
has  approved  plans  for  the  construction  of  the  followlnK 
bridges:  Bucks  County,  bridge  across  Fall  Creek  on  the 
Bridgetown-ltevere  Rd.,  Bridgetown  Township,  bridge  over 
Trout  Run,  on  the  Pebble  Hill  Rd.,  Doylestown  Township; 
Armstrong  County,  bridge  over  Cowanshannock  Creek  in  Ray- 
burn  Township;  Schuylkill  County,  bridge  over  Mahonov 
Creek  on  road  from  Maizeville  to  Frackville,  bridge  over 
Mahonoy    Creek   at   Gilberton. 

+*Pliilndelplilii,  IViin. — The  Department  of  Public  Works 
has  awarded  the  contract  for  the  Holme  Ave.  Bridge  to  the 
McNICHOL  PAVING  &  CONSTRUCTION  CO.,  at  about  $72,000. 
Noted   July    29   and    Aug.    12. 

+  ClarkHbure,  AV.  Vn.— (Official) — Harrison  County  Court 
awarded  contract  for  abutments  and  piers  of  bridge  across 
West  Fork  River  to  McPHERSON  BROS.,  Edgeworth,  Penn., 
at  $1.90  per  sq.yd.  for  brick  on  concrete  base.  Other  bidders 
were:  Freeh  &  Allen,  $1.96;  Keeley  Bros.,  $1.95;  Cisler  & 
Morris,  $2. OS;  W.  F.  Allen,  $2.12;  Charles  H.  Hoyt,  $2.19.  Noted 
Aug.  26. 

+*'\Vilson.  IV.  C. —  (Ofhcial) — The  Board  of  Drainage  Com- 
missioners, Mattamuskeet  Drainage  District,  has  awarded 
contract  for  a  single-leaf  plate  girder  Scherzer  rolling  lift 
bridge  to  the  CHAMPION  BRIDGE  CO.,  Wilmington,  Ohio. 
Noted  Aug.   12. 

Arcadia,  Fla. — The  Board  of  Commissioners  of  De  Soto 
County  contemplates  the  construction  of  a  new  bridge  over 
the   Kissimmee   River.      The   estimated   cost   is   $10,100. 

+CIear«ater,  Fla. — The  Commissioners  of  Pinellas  County 
have  awarded  the  contract  to  the  EDWARDS  CONSTRUCTION 
CO.,  Tampa,  for  several  bridges  in  connection  with  new  road 
construction.     The  reported  cost  of  the  bridges  is  $45,000. 

Akrnu,  Ohio — (Official) — Commissioners  of  Summit  County 
awarded  contract  for  approaches  and  paving  the  Louis  Young 
Bridge  in  Coventry  Township  to  W.  E.  BURK  &  SON,  Akron, 
at  $4150.  Other  bidders  were:  D.  E.  Bowers,  $4695;  Ruhlin 
Bros.,   $4260;   Portage   Engineering  Co.,   $4270.      Noted  Aug.    12. 

Cincinnati,  Oliio — (Official) — Bids  will  be  received  until 
noon,  Sept.  17,  by  Commissioners  of  Hamilton  County  for  a 
bridge  and  retaining  wall  on  Pour  Mile  Rd.,  Anderson  Town- 
ship.     Albert   Reinhardt   is   Clk.    of  Comrs. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m.,  Sept.  22,  by  the  Board  of  Commissioners  of  Cuyahoga 
County  for  bridge  work.  Report  No.  3507.  W.  A.  Stinchcomb 
is  County  Surv.     E.  G.  Krause  is  Clk.  of  Comrs. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  25,  by  E.  G.  Krause,  Clk.  of  Comrs.  of  Cuyahoga 
County,  for  bridge  work.   Report  No.   3591. 

Colninhns,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Sept.  17,  by  the  Board  of  Commissioners  of  Franklin 
County  for  the  following  bridge  work:  Paving  east  approach 
to  the  Schrock  Bridge,  Blendon  Township;  foot  bridge  over 
the  Scioto  River  on  Mound  St..  Columbus;  hand-rail  on  the 
Agler  Bridge  over  Alum  Creek,  Mifflin  Township.  John  Scott 
is  Clk.   of  Comrs. 

Dayton,  Oliio — The  City  Commission  has  passed  ordinances 
for  the  issuance  of  $338,000  for  rebuilding  the  Fifth  St.  Bridge 
across  the  Miami  River,  and  the  Webster  St.  Bridge  across 
the  Mad  River,  at  an  estimated  cost  of  $200,000  and  $138,000 
respectively.  Both  these  bridges  were  destroyed  in  the  flood 
of  1913.     G.  C.  Cummin  is  City  Engr. 

+Delaware,  Oliio — The  Commissioners  of  Delaware  County 
have  awarded  the  contract  for  the  steelwork  of  the  Winter's 
St.  Bridge  to  the  DELAWARE  BRIDGE  CO.,  at  about  $17,500. 
The  contract  for  the  ■u'ood  block  floor  was  awarded  to  the 
ELKHART  BRIDGE  &  IRON  CO.,  Elkhart,  Ind.     Noted  Aug.  12. 

Delpho.s,  Ohio — Bids  will  be  received  until  noon,  Sept.  22, 
by  H.  J.  Lawlor,  Audr.  of  Allen  County,  Lima,  for  two  bridges 
over  Flat  Fork,  one  on  Franklin  and  the  other  on  Fifth  St.. 
Delphos. 

Hamilton,  Ohio — At  the  request  of  the  Miami  Conservancy 
Board,  the  (Commissioners  of  Butler  County  have  instructed 
the  County  Auditor  to  withdraw  the  advertisement  for  bids 
to  be  received  Sept.  13  for  the  construction  of  the  Columbia 
Bridge  at  Chestnut  St.  This  action  is  taken  until  plans  for 
flood  prevention  in  Hamilton  shall  have  been  completed  and 
adopted.  It  is  expected  that  these  plans  will  be  finished  in 
about  30  days.  F.  M.  Hammerle  is  County  Engr.  Noted 
Aug.    12   and  Aug.    26. 

Milford,  Ohio — The  Commissioners  of  Clermont  County, 
Batavia,  have  sold  $8000  worth  of  bridge  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  bridge  across 
the  East  Fork  of  the  Miami  River  in  South  Milford. 

+Mt.  Gilead,  Ohio — (Official) — Commissioners  of  Morrow 
County  have  awarded  contract  for  Beatty  Bridge,  Cardington 
Township,  to  E.  M.  SCULLY,  Columbus,  at  $3750.  Noted 
July   29 

♦  New  Philadelphia,  Ohio — (Official) — The  Commissioners  of 
Tuscarawas  County  liave  awarded  the  contract  for  a  bridge 
over  Sugar  Creek  Falls  in  Franklin  Township  to  the  MASSIL- 
LON  BRIDGE  CO.,  Massillon,  at  $2300  for  the  steel  span,  and 
.?3.9S  per  sq.yd.    for   the   floor.      Noted  Aug.    12. 

Norn-nlk,  Ohio — Bids  will  be  received  until  10:30  a.m.,  Sept. 
14,  by  Charles  E.  Bloomer,  Audr.  of  Huron  County,  for  a 
concrete    bidge    in    Clarkfleld    Township. 

+Ravenna,  Ohio — (Offlcial) — The  Commissioners  of  Portage 
County  have  awarded  the  contract  for  a  75-ft.  steel  bridge 
over  the  North  Mahoning  River  in  Charlestown  Township  to 
5.  PINNEY,  Ravenna.      Noted  Aug.    12. 


Steubenvllle,  Ohiti — (Official) — Bids  will  be  received  until 
noon.  Sept.  17,  by  the  Commissioners  of  Jefferson  County  for 
the  construction  of  Bridge  No.  33  In  Warren  Township,  known 
as  the  Weatheiston  Url<lge.  It  will  be  a  concrete  arch.  John 
L.    Means    is   County    .\udr. 

+nedrord,  Ind. — (Ofllclal) — The  Commissioners  of  Lawrence 
County  have  awarded  the  contract  for  four  county  bridges 
to  the  INTERNATIONAL  STEEL  &  IRON  CO..  Evansvllle.  at 
$.)200.  Other  bidders  were:  Bedford  F.  &  M.  Co.,  $672S: 
Herman  S.  Fox,  $5743;  East  St.  Louis  Bridge  Co.,  $78S9- 
Central  States  Bridge  Co.,  $7164;  Vincennes  Bridge  Co.,  $6446. 
Noted   Aug.   19. 

+AlleKan,  MIeh. — The  Drain  Commissioner  of  Allegan 
County  has  awarded  contract  for  three  new  bridges  over  the 
Gun  River  Drain  to  the  ELKHART  BRIDGE  &  IRON  CO.. 
Elkhart,  Ind.,  at  $4419.  They  will  be  of  steel  with  concrete 
floors. 

(irniid  Itniildx,  Mich. — The  lowest  bid  received  by  the  Board 
of  Public  w,,iks  for  a  bridge  over  the  tracks  of  the  Grand 
Trunk  liy  on  College  Ave..  N.  E..  was  that  of  D.  W.  Boyes, 
Grand  Itajiids,  .it  $12,908.  The  engineer's  estimate  was  $14,998. 
L.    E.    Stevens    is    City    Engr. 

+fireen  Baj,  Win. —  (Official) — Tke  Committee  on  Streets* 
and  Bridges  has  awarded  the  contract  for  a  Strauss  bascule 
bridge  across  the  East  River  at  Main  St.  to  the  GRBILING 
BROS.  CO.,  Green  Bay,  at  $56,815.  Other  bidders  were:  Adolph 
Green.  Green  Bay,  $56,815:  Wordcn-AUen  Co.,  Milwaukee, 
$58,400:  Seims-Carey  Co.,  St.  Paul,  Minn.,  $58,500;  Edward 
E.  Gillen  Co.,   Milwaukee.   $65,900.      Noted   Aug.   5. 

+  MiI\vankee,  ^Vln. — The  County  Board  of  Milwaukee  Countv 
has  awarded  the  contract  for  a  concrete  bridge  over  the  Root 
River  in  the  Town  of  Franklin  on  the  Kilbourn  Rd.  to  JOSEPH 
UBBICK,  at  $9704. 

+  \ekooHa,  ^Vi». — The  contract  for  a  four-span  875-ft. 
bridge  across  the  Wisconsin  River  has  been  awarded  to  the 
WAUS.\U  IRON  WORKS,  Wausau.  at  $42,889. 

St.  Paul,  Minn. — It  Is  reported  that  the  City  Council  has 
adopted  an  emergency  ordinance  demanding  that  the  Great 
Northern  Ry.  at  once  rebuild  the  Jackson  St.  Bridge  over  its 
tracks.     Oscar  Claussen   is  City   Engr. 

Ft.  Riley,  Kan. — It  is  estimated  that  the  cost  of  replacing 
the  bridge  across  the  Republican  River,  which  was  washed 
out  by  the  June  floods,  will  be  $30,000.  The  post  authorities 
have  petitioned  the  War  Department  to  build  a  reinforced- 
concrete  bridge  of  two  ]50-ft.  spans  and  a  20-ft.   roadway. 

+  Ogden,  Kan. —  (Official) — The  Commissioners  of  Riley 
County.  Manhattan,  received  bids  Sept.  1  for  the  repair  of  a 
bridge  over  the  Kansas  River  at  Ogden.  as  follows:  CANTON 
BRIDGE  CO..  Kansas  City.  Mo..  $10,800  (awarded  contract); 
Leavenworth  Bridge  Co..  $12,500;  Western  Bridge  Co..  $11,773. 
The  engineer's  estimate  was  $12,097.  W.  S.  Gearhart,  State 
Highway  Engr.,  is   Engr.-in-Charge.      Noted  Aug.   26. 

+AIma,  Neb. —  (Official) — The  Commissioners  of  Harlan 
County  have  awarded  the  contract  for  bridge  construction  for 
a  period  of  one  year  to  the  MONARCH  ENGINEERING  CO., 
Falls  City,   Neb.      Noted  Aug.   26. 

Fairliury,  Neb. — The  Commissioners  of  Jefferson  County 
contemplate  constructing  a  700-ft.  bridge  in  Fairbury  to 
replace   present   structure.      Estimated   cost.    $30,000. 

Tekaniah,  Neb. —  (Ofllcial) — Bids  will  be  received  until  noon. 
Sept.  18,  by  the  Board  of  Directors  of  the  Burt-Washington 
Drainage  District.  S.  S.  Breckenridge.  Secy.,  for  the  construc- 
tion of  seven  100-ft.  bridges  and  other  smaller  bridges  in 
the  district.  The  Towl  Engineering  Co.,  1122  City  National 
Bank    Bldg.,   Omaha,   is   Drainage   Engr. 

+Medora,  N.  D. —  (Official) — Billings  Countv  and  the  State 
Highway  Commission  have  awarded  the  contract  for  a  bridge 
over  the  Little  Missouri  River  to  the  ILLINOIS  STEEL 
BRIDGE  CO..  St.  Paul,  Minn.,  at  $14,580.  Other  bidders  were: 
Security  Bridge  Co.,  $15,698;  Fargo  Bridge  &  Iron  Co.,  $16,100; 
Continental  Bridge  Co.,  $16,400;  Iowa  Bridge  Co.,  $15,300; 
Midland  Bridge  Co..  $17,500;  Minneapolis  Bridge  Co.,  $16,000. 
Noted  Aug.  12  and  Sept.   2. 

Roundup,  Mont. — Bids  will  be  received  until  Sept.  10  bv 
the  Commissioners  of  Musselshell  County  for  four  steel  bridges 
over  the  Musselshell  River  as  follows:  Rvegate,  140-ft.  span; 
Delphia,  140-ft.  span;  Gage,  123-ft.  span;  Absher,  140-ft.  span 
on  175-ft.  base  with  two  piers.  Ray  E.  Bushnell  is  County 
Surv. 

Gallatin,  Mo. — The  Board  of  Commissioners  of  Daviess 
County  plans  to  rebuild  bridges  destroyed  by  recent  floods 
at  a  loss  of  about  $40,000. 

Joplin,  Mo. — The  city  has  recently  voted  a  bond  issue  of 
$13,000  to  pay  its  share  of  the  cost  of  a  viaduct  over  the 
tracks  of  the  Kansas  City  Southern  Ry.  The  city  will  bear 
one-third  the  expense,  and  the  Kansas  City  Southern  and 
the  Missouri,  Kansas  &  Texas  Ry.  will  pay  the  remainder. 
Plans  have  been  prepared  by  the  railway  companies.  Noted 
Feb.  25  and  June  3. 

+Devall  Blufl,  Ark. — The  Commissioners  of  Road  District 
No.  1  have  awarded  the  contract  for  four  new  bridges  to  M. 
KELLY,  Little   Rock. 

El  Dorado.  Ark. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  25,  by  the  Commissioners  of  Union  County  for  the 
construction  of  a  bridge  across  Beech  Creek  on  the  El  Dorado 
and  Mt.  Holly  Rd..  on  the  site  of  the  old  bridge.  W.  H. 
Hawkins  Is  Chn.  of  Comrs. 

Laredo.  Tex. — It  is  reported  that  bonds  for  $15,000  have 
been  issued  by  the  city,  the  proceeds  of  which  will  be  used 
for  bridge  construction.     E.  J.  Foster  is  City  Engr. 

Roekport,  Tex. — A  special  election  will  be  held  Sept.  18 
to  submit  to  the  voters  the  question  of  issuing  $300,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  building  a 
reinforced-concrete  causeway  across  Aransas  Bay  between 
Lamar  and  Live  Oak  peninsulas.  Roy  Jackson  is  Judge  of 
the  Aransas   County  Commissioners   Court. 

Chandler,  Okla. — Bids  will  be  received  until  Sept.  13  bv 
J.  C.  Pringey,  Clk.  of  Lincoln  County,  for  the  construction 
of  12  steel  bridges  in  the  county. 
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+Oklali€iiini,  Okln. — The  contract  for  a  four-span  steel 
suspen.'iion  bridcc  over  the  Canadian  River  has  been  awarded 
to  tlie  B.VKER  l-ONSTKUCTIO.V  CO.,  at  $60,000. 

+^'i'tilHn,  Okln. —  (OfTicial) — The  Commissioners  of  Tulsa 
County  have  awarded  the  contract  for  the  construction  of  an 
IS-span  reinforccd-concrete  bi-idge  over  the  Ai'kansas  River 
to  the  MISSOURI  BRIDGE  &  IRON  CO.,  I.eavenworth,  Kan., 
at  S160.000.  Other  bidders  were:  Midland  Bridge  Co.,  Kansas 
Citv,  Mo.,  $19,345;  Winston  Bros.  Co.,  Minneapolis,  Minn.,  $165,- 
9.S4':  Kansas  City  Bridce  Co.,  Kansas  City.  Mo.,  $190,167;  H,  G. 
Glass,  San  Antonio,  Tex.,  $185,297;  Joseph  T.  Luntey,  Tulsa, 
$161,422.      Noted   July   22   and   Aug.    5. 

ArtcMia,  N.  M. — The  Commissioners  Court  of  Eddy  County 
and  James  A.  French,  State  Engr.,  Santa  F6,  have  authorized 
the  extension  of  the  bridge  across  the  Pecos  River  at  Artesia. 

Ilailey,  Idaho — Bids  will  be  received  until  Sept.  13  by 
the  Commissioners  of  Blaine  County  for  the  construction  of 
a  bridge  across  the  Malad  River. 

+Pooa«ello,  Idaho — The  Commissioners  of  Bannock  County 
have  awarded  the  contract  for  removing  old  bridge,  and  con- 
structing a  new  one  across  the  Snake  River  near  Tilden  to 
the  MIDLAND  BRIDGE  CO..  Kansas  City,  Mo.,  at  $7250. 

+Cllfton.  Arias. — The  Board  of  Supervisors  of  Greenlee 
County  has  awarded  contract  for  driving  500  piles  for  the 
protection  of  the  new  Duncan  Bridge  to  the  EL  PASO  BRIDGE 
CO.,   El   Paso,   Tex.,   at   $19.95   per   pile. 

+I>nn!«niuir,  Calif. — Bids  were  received  Aug.  23  by  the 
State  Highway  Commission,  Sacramento,  for  the  construction 
of  a  reinforced-concrete  bridge  over  the  Sacramento  River 
near  Dunsmuir,  as  follows:  P.  H.  GREEN,  Eureka,  $22,600 
(awarded  contract);  P.  J.  Lechner,  Alameda,  $23,994;  Moffett 
&  Mead,  San  Francisco,  $24,750;  Pacific  Coast  Construction  Co., 
Fresno,  $27,300.  The  engineer's  estimate  was  $22,267.  Noted 
Aug.   5  and   12. 

+E1  Monte,  Calif. — The  Supervisors  of  Los  Angeles  County, 
Los  Angeles,  have  awarded  the  contract  for  a  reinforced- 
concrete  bridge  over  the  San  Gabriel  River  at  EI  Monte  to 
MESMER  &  RICE,  Marsh-Strong  Bldg.,  Los  Angeles,  at  $93,000. 
Noted  July  29  and  Aug.  19. 

+  Santa  Barbara,  Calif. — The  City  Trustees  have  awarded 
the  contract  for  the  construction  of  a  bridge  at  Carillo  and 
Castillo  St.  to  MUNOZ  &  MUNOZ,  Los  Angeles,  at  $18,000. 
Noted  Apr.  29. 

+Yentnra,  Calif. —  (Official) — The  Board  of  Supervisors  of 
Ventura  County  has  awarded  the  contract  for  the  Conejo 
Bridge  near  Camarillo  to  MUNOZ  ..t  MUNOZ,  Central  Bldg., 
Los  Angeles,  at  $7733.  The  contract  for  the  approach  to  the 
Saticov  Bridge  was  awarded  to  the  BOARDMAN  CONSTRUC- 
TION "CO.,  W.  P.  Story  Bldg.,  Los  Angeles,  at  $6000,  and 
for  the  abutment  for  the  same  structure  to  the  PUTNAM 
STONE  CONSTRUCTION  CO.,  Pasadena,  at  $10,811.  Noted 
Aug.  19. 

Vreka,   Calif. —  (Official) — No    bids    will    be    received    by   the 

Superivisors    of    Siskiyou    County    for    the    construction    of    a 

bridge  over  the   Scott  River  as  the  work   is  to  be   done  under 

an  emergency  act.     W.  J.  Neilon  is  County  Clk.     Noted  Aug.  26. 

WATER    SUPPLY — IRRIGATION 

•f-Boston,    Mass The    contract    has    been    awarded    to    the 

STANDARD  CAST  IRON  PIPE  &  FOUNDRY  CO.,  Bristol, 
Penn.,   at  $12,633,    for   furnishing  water  pipe. 

+Centerville,  N.  Y. — Contracts  have  been  awarded  to  AB- 
NEY  HARPER  CO.,  Inc.,  Newburgh,  at  $8277,  for  laying  water 
mains  and  to  R.  D.  WOOD  &  CO.,  Philadelphia,  Penn.,  at  $10,- 
SS3,  for  furnishing  water  mains  and  specials.  Noted  July  29 
and  Aug.  26. 

New  York.  N.  Y. —  (Official) — Bids  were  received  Aug.  31 
by  the  Board  of  Water  Supply  for  water-pipe  equipment  for 
operating  valves  in  the  shafts  of  the  city  tunnel  of  the  Cats- 
kill  Aqueduct  as  follows;  F.  N.  Lewis,  411  Manhattan  Ave., 
New  York,  $13,411;  D.  C.  Serbe  &  Lassette  &  Murphy,  $13,814; 
Conners  Bros.  Co.,  $15,858  and  H.  E.  Fox,  $17,405.  Noted 
Aug.   19. 

Tmmanslmrg,  N.  Y. — The  construction  of  a  municipal  wa- 
ter system  has  been  postponed  as  the  majority  of  the  citizens 
are  riot  in   favor   of  it.     Noted  May   6. 

East  Oranee,  N.  J. — F.  N.  Lewis,  New  York,  N.  Y.,  at  $41,- 
911,  was  low  bidder  for  making  extension  to  the  water  dis- 
tributing system,  materials  to  be  furnished  by  the  city.  Noted 
Aug.  19. 

New  Bninswick,  N.  J. — The  installation  of  a  filtration  plant 
at  the  water-works  is  under  consideration  by   the   city. 

Peapack,  N.  J. — The  Borough  Council  plans  to  issue  $55,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.     Noted  Feb.  26. 

Allentown,  Penn. — Bids  will  be  received  about  Sept.  15  by 
the  Citv  Council  for  furnishing  new  equipment  at  the  pump- 
ing station.  The  estimated  cost  is  about  $30,000.  Joseph  A. 
Schmidt  is  City  Clk.     Noted  Aug.  12. 

+Bradtor(l,  Penn. — The  contract  has  been  awarded  to  M. 
APPLEG.\TE  &  Son,  for  laving  water  mains.  The  contract 
for  furnishing  pipe  has  been  awarded  to  the  U.  S.  CAST  IRON 
PIPE  &  FOUNDRY   CO. 

Wheeling;,  W.  Vn. — An  election  will  be  held  in  the  fall,  ac- 
cording to  press  reports,  to  vote  on  the  question  of  issuing 
$300,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  well  system  for  the  water-works.  Noted 
July   8. 

Bnoonton,  Ga. — Bonds  for  $5500  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  water  and  electric-light  systems.  J.  B.  Miller  is  Mayor. 
Noted  Aug.  5. 

Helena,  Ga. — The  city  contemplates  spending  $8000  for  the 
construction  of  a  water  system. 

+Phenix  City,  Ala. —  (Phcenix  post  office) — The  contract  has 
been  awarded  to  the  SCHOFIELD'S  IRON  WORKS,  Macon, 
Ca.,  at  $5100,  for  constructing  a  lS0,000-gal.  standpipe  for 
the  water  system.     Noted  Apr.   29. 


Miss. — M.  L.  CuUey,  Jackson,  has  been  retained  by 
the  city  to  prepare  plans  for  the  construction  of  a  water 
system. 

Covineton,  Ky. — Bids  will  be  received  until  Sept.  16  by  J. 
Mason  Howk,  Comr.  Pub.  Property,  for  trenching  in  Licking 
River.     Noted   Aug.   5. 

Hawes^Tlle,  Ky. — The  Hawesville  Water  &  Light  Co.,  re- 
cently incorporated  with  $12,000  capital  by  W,  H.  Williams 
and  others,  "will  construct  a  water  system. 

+Blnlfton,  Ohio — The  contract  has  been  awarded  to  THEO- 
DORE G.  SCHEILD,  Lima,  at  $15,523,  for  making  improve- 
ments to  the  water  system.     Noted  May  6. 

Oberlin,  Ohio — Press  reports  state  that  bids  will  be  re- 
ceived until  Sept.  10  bv  the  Citv  Clerk  for  constructing  a 
10,000,000-gal.    reservoir.     Noted  Aug.   12. 

+Silverton,  Oliio — (Official) — The  contract  has  been  aw^ard- 
ed  to  W.  D.  MEGRUE,  Pleasant  Ridge,  Cincinnati,  for  laying 
6-in.   water  main   in   various   streets.     Noted   Aug.   26. 

Miller.  Ind. — Bids  will  be  received  until  Sept.  15  by  the 
Town  Clerk  for  constructing  a  water  svstem.  The  estimated 
cost  is   $14,000.     W.  J.  Fulton,  Gary,    is  Engr.     Noted    Aug.   26. 

Sonth  I,yon,  Mich. — The  citizens  at  a  recent  election  voted 
against  the  question  of  isuing  bonds  for  $16,000,  the  proceeds 
of  W'hich  was  to  liave  been  used  for  the  construction  of  a 
water  system.     Noted  June  3. 

Amboy,  III. —  (Official) — Bids  will  be  received  until  2  p.m.. 
Sept.  27,  bv  F.  N.  Vaughan,  Mayor,  for  constructing  a  steel 
water  tank.      P.    A.   Flach   is  City   Clk. 

Leniont,  III. — An  election  ■will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $8000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  extension  of  the  water  system.  M. 
Keough  is  Chn.  Bd.   of  Trustees. 

Maokina^v,  III. — The  water  plant  of  the  Mackina'w  Water 
Co.  will  be  purchased  by  the  city.  An  appropriation  of  $8500 
has  been  made  for  this  purpose.  An  election  will  be  held 
Sept.  10  to  vote  on  the  question  of  issuing  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  enlargement  of  the 
system. 

Oshkosh,  Wis. — Plans  are  being  prepared  for  the  construc- 
tion of  a  filtration  plant  at  the  water-works.  J.  C.  Walter  is 
Asst.   City   Mgr.     Noted   Aug.   26. 

Akron,  Iowa — Bonds  for  $5000  have  been  voted  by  the  citi- 
zens, the  proceeds  of  which  will  be  used  for  the  improvement 
of  the  water  system. 

+Chariton,  Iowa — Contracts  have  been  awarded  for  con- 
structing a  water  system  as  follows:  MALEY  &  KELLEY, 
Kansas  Citv,  Mo.,  at  $38,000.  tor  constructing  an  earth  dam; 
J.  W.  TURNER  IMPROVEMENT  CO.,  Des  Moines,  Iowa,  at 
$11,000,  for  constructing  a  pumping  station  and  at  $18,699,  for 
constructing  a  pipe  line  and  to  the  PITTSBURGH  FILTER 
CO.,  at   $4637,  for  equipment.     Noted  Aug.   19. 

+  Ijo  Mars,  Iowa — The  contract  has  been  awarded  to  the 
DES  MOINES  BRIDGE  &  IRON  CO.,  at  $4350,  for  constructing 
a  water  tower. 

Salix,  Iowa — Press  reports  state  that  bids  will  be  received 
until  Sept.  15  by  J.  M.  Huck,  Village  Clk.,  for  constructing  a 
water  svstem.  W.  L.  Bruce,  Yankton,  S.  D.,  is  Engr.  The 
estimated  cost  is  $10,000.     Noted  June   3. 

Carlton,  Minn. — The  Council  contemplates  installing  a  wa- 
ter  system.      The    estimated   cost   is   $16,000. 

+  Hoi>kins,  Minn. — The  contract  has  been  aw^arded  to  the 
SYKES  CO..  Minneapolis,  for  constructing  water  mains  in  12th 
Ave.   N.   and   in  Seventh  Ave.   N. 

+St.  Janie.s,  Minn.-^The  contract  has  been  aw^arded  to  J.  G. 
ROBERTSON.  St.  Paul,  for  constructing  a  water  system. 

AA'atkins,  Minn. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system.     Noted  May   20. 

Attica,  Kan. — The  city  has  retained  E.  T.  Archer  &  Co., 
Kansas  Citv  Mo.,  to  prepare  plans  for  the  construction  of  a 
water  svstem.  The  estimated  cost  is  $30,000.  J.  C.  McCaddon 
is  City  Clk.     Noted  Sept.  2. 

Elkhorn,  Kan. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system. 

Hillstioro,  Kan. — The  city  contemplates  constructing  wa- 
ter and  .'sewer  systems  at  an  estimated  cost  of  $30,000.  H.  H. 
Beck    is    Mayor. 

Russell,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  about  two  miles  of  water  mains.  W.  B.  Rollins  &  Co.. 
Midland  Bldg.,   Kansas  City,   Mo.,   is  Engr. 

SpearAille,  Kan. — Bids  will  be  received  until  Sept.  15  by 
R.  E.  Wood.  City  Clk..  for  constructing  a  water  system.  Rol- 
lins &  Co.,  Kansas  City,   Mo.,  is  Engr.     Noted  Aug.  26. 

Bayard,  Neb. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  municipal  water  system. 

Hastinii^s,  Neb. — Bids  will  be  received  until  2  p.m.,  Sept. 
13,  by  W.  S.  Watson,  Comr.  of  Light  and  Water,  for  driving 
24-in.  wells  about  130  ft.  deep  and  for  furnishing  a  24-in.  mo- 
tor   driven    centrifugal    turbine    pump. 

+Syraeuse,  Neb. — Contracts  have  been  awarded  to  the  CHI- 
CAGO BRIDGE  &  IRON  WORKS.  Chicago.  111.,  at  $3990,  for 
water  tower  and  to  the  ELKHORN  CONSTRUCTION  CO.,  Fre- 
mont, at  $3788,   for  water   mains. 


Gayillle,  S.  D. — Bonds  have  been  voted  by  the  citizens.  The 
proceeds  will  be  used  for  the  construction  of  a  water  system. 

Sioux  Falls,  S.  D. — Water  service  connection  will  be  con- 
structed in  Spring  Ave.  from  Third  St.  to  ISth  St.  Walter  C. 
Leyse  is  City  Audr. 

Hankinson,  N.  D. — While  plans  are  being  prepared  for  the 
construction  of  a  water  system,  the  construction  will  not  take 
place   foi-   some   time  to  come. 
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IlnicKM,  AVyo. — IMans  are  being  prepared  for  the  construc- 
tion of  a  water  system  and  an  electric-light  system  by  E. 
Carlisle,  Cheyenne,  Wyo. 

+St.  JOHeph,  Mo. —  (Otilcial) — The  contract  has  been  award- 
ed to  ST.  JOSEPH  WATER  CO.,  St.  Joseph,  tor  making  exten- 
sions to  the   water  system.     Noted  Aug.  26. 

Ueiiumont,  Tex. — All  bids  received  for  the  improvement  of 
the  water  system  have  been  rejected.  New  bids  will  soon  bo 
'■eeeived.     Noted  Aug.  5. 

LoiiKvien-,  Tex. — Permission  has  been  granted  to  the  city 
liy  the  State  Board  of  Water  Engineers  to  divert  1.000,000  gal. 
of  water  daily  from  the  .Sabine  Hiver  to  suppl.v  the  local 
w.ater  system.  A  pumping  plant  will  be  installed.  Noted 
.Mar.  14,   1914. 

Mlneoln,  Tex. — The  Mineola  Ice,  Light  &  Water  Co.  has 
been  purchased  by  the  city.  Improvements,  estimated  to  cost 
$25,000.  will  be  made.     Noted  May  6. 

Grove,  Okia — Bbnds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  extension 
of   the   water    system.      Noted   Aug.    5. 

JoneH,  Okla. — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  water  and  electric-light  systems.  The  Benham  Engi- 
neering Co..  Concord  Bldg.,  Oklahoma,   is  Engr.     Noted  July  S. 

KuHn.  Okln. —  (Official) — We  have  been  advised  that  the 
town  will  not  eonstruct  a  water  system  before  1916.  Noted 
Aug.   26. 

Mnmhall,  Okla. — Bids  will  be  received  about  Sept.  15  by 
the  Citv  Clerk  for  constructing  a  water  system.  The  esti- 
mated cost  is  $25,000.  The  Benham  Engineering  Co.,  Okla- 
homa City,   is  Engr.     Noted   Aug.   5. 

Pneblo,  C<»Io. — Press  reports  state  that  bids  will  soon  be  re- 
ceived for  the  construction  of  a  dam  across  the  Arkansas 
River.      The   Pueblo  Water-Works  No.   2   is  in   charge. 

Platteville,  Colo. — An  election  will  be  held  Sept.  14  to  vote 
on  the  question  of  issuing  $30,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  water  s.vstem. 

Hailey,  Idaho — Plans  are  being  prepared,  according  to 
press  reports,  tor  the  construction  of  a  concrete  dam  in  Drv 
Creek.  The  estimated  cost  is  $100,000.  The  Blaine  County 
Investment  Co.   is   the  owner. 

+  St.  Maries,  Idaho — (Official) — The  contract  has  been 
awarded  to  W.  L.  GEIST,  St.  Maries,  at  $29,110,  for  laying 
water  mains  and  tor  constructing  a  concrete  dam.  Other  bid- 
ders were:  James  C.  Broad,  $30,065;  Carlson.  Chindahl  & 
Anderson.  $29,394;  W.  G.  Mulligan  Co.,  $33,212;  Two  Miracle 
Concrete  Corp.,  $31,172;  P.  Agrios,  $33.S31:  Security  Bridge  Co., 
$29,085  and  C.  A.  Burnette,  $31,917.  Charles  R.  Schulte  is  Clk. 
Noted  Aug.  19. 

Myton,  Utah- — (Correction) — Bids  will  be  received  until  1 
p.m..  Sept.  20,  by  R.  B.  Croix,  Town  Clk.,  for  constructing  a 
water  system.     Noted  Sept.  2. 

Newport,  AVash. — The  city  plans  to  construct  a  10-mile 
pipe  line  from  Spencer  Creek  to  Newport.     The  estimated  cost 

is    $24,000. 

Bend,  Ore. — The  Bend  Water.  Light  &  Power  Co.  contem- 
plates making  extensions  to    its  water  system. 

Milwaukee,  Ore. — Bonds  for  $25,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  foi"  the  completion 
of   the    municipal   water    system.      Noted    July    29. 

Portland,  Ore. —  (Official) — We  have  been  advised  that  the 
city  does  not  contemplate  the  construction  of  a  pumping  sta- 
tion, reservoirs  and  laying  water  mains  in  the  Linnton  Addi- 
tion.    D.  Clarke  is  Engr.  Water  Bureau.     Noted  Aug.  19. 

I^s  .\n;;eles,  Calif. — Arrangements  have  been  made  by  the 
Public  Service  Commission  for  the  purchase  of  the  Union 
Hollywood  Water  Co.'s  system.  The  estimated  cost  is  $575,- 
000. 


Listoivel,  Out. — A  water  system  will  be  constructed  at  an 
estimated   cost   of  $5400.      W.   Bright    is   Town   Clk. 

+Druniheller,  Alta. — The  contract  for  constructing  a  water 
svstem    has   been   awarded    to    E.    R.   LEVERTON,    Calgary,    at 

$5170. 

New  AVestminlster,  B.  C. — Extensions  will  be  made  to  the 
upper  reservoirs.  The  estimated  cost  is  $15,000.  J.  W.  Black- 
man   is   Engr. 


SEWERS 

Pemk  Island,  Maine — (Portland  post  office) — The  State 
Board  of  Health  has  instructed  the  city  to  install  a  complete 
sanitary   sewer   system. 

Rochester,  N.  H. —  (Official) — Bids  were  received  Aug.  31 
by  the  Water  and  Sewer  Committee  tor  the  construction  of 
approximately  SlOO  ft.  of  8-  and  12-in.  pipe  sewers  as  follows: 
Henry  Spinach  Construction  Co.,  $13,948;  M.  A.  Gammins,  $13,- 
844;  Susi  &  "Williams.  $10,894:  Sorells  &  Prohenno,  $11,737;  W. 
M.  Ames.  $10,525:  William  J.  Donovan.  $13,102;  Bull  &  Cassidv. 
$16,781;  L.  E.  Scinton.  $12,455:  C.  W.  Foss  Co.,  $8,253;  M.  Russo 
&  Co.,  $14,465:  Fred  W.  Stowers.  $13,357;  M.  De  Sisto.  $9,674; 
Luchini  &  Mangani.  $14,061;  A.  Michelini,  $16,521;  Mayo  Con- 
struction Co.,  $13,637;  Sacco  &  Wood,  $10,347.  F.  Hussey  is 
Clk.   of  the  Water  and  Sewer  Com.      Noted  Aug.    19. 

+Boston,  Mass. — The  contract  tor  the  construction  of  sew- 
ers in  Albanv  and  Dover  St.  and  Massachusetts  Ave.  has  been 
awarded  to  ■n^LLIAM  BARRETT  &  CO.,  at   $36,415. 

Boston,  Mass.- — Bids  will  be  received  until  Sept.  17  by  the 
Board  of  Public  Works  for  the  construction  of  sewers  and 
drains  in  Lanark  Rd.  and  Telford  St..  Brighton  District. 
Edward  F.  Murphv  is  Comr.  of  Pub.  Wks. 


I.nwroncc,  Mass, —  (Official) — The  city  will  construct  sewers 
by  day  labor.     The  estimated  cost  is  $30,000.     Noted  Sept.  2. 

Hanidrn,  Conn. — Preliminary  plans  have  been  prepared  by 
Clyde  Potts,  Engr.,  30  Church  St.,  New  York,  N.  Y.,  for  the 
construction  of  a  sewer  system  and  a  sewage-disposal  plant. 
The  estimated  cost  is  $246,000.     Noted  May   13. 

Stratford,  Conn. — The  city  contemplates  the  construction 
of  a  sewer  system. 

.Vlbauy,  X.  Y. — The  city  contemplates  the  construction  of  a 
new  interceptor  sewer  which  will  extend  from  the  main  in- 
tercepting sewer  In  Front  St.  through  North  Jav  St.,  South 
Ave.,  Romeyn  St.,  Myers  Alley.  Park  PI.  to  Union  St.  and 
thence  to  connections  with   prospective  sewers. 

Ilrookpnrt,  N.  Y. — All  bids  received  Aug.  25  by  F.  E.  Rey- 
nolds, Village  Clk..  for  the  construction  of  a  sewage-disposal 
plant  have  been  rejected.  New  bids  will  be  received.  Thi- 
estimated  cost  is  $25,000.  Charles  C.  Hopkins,  Culter  Bldg.. 
Koehester,  is  Engr.     Noted  Aug.  19. 

New  York,  N.  Y.— (Borough  of  Brooklvn)  —  (Offlclal) — Bids 
were  received  Sept.  1  by  L.  H.  Pounds,  Borough  Pres.,  for  the 
construction  of  sewer  basins  In  (a)  Glenmore  and  Railroad 
Ave.,  Pine  and  Hemlock  St..  (b)  New  Jersey  and  Hegeman 
Ave.,  (c)  William  and  Vienna  Ave.,  (d)  West  St.  as  follows: 
Frank   Merridino.    55«.\   17th   St..    Brooklvn.    (a)    84%,    (b)    98^;,. 

(c)  84.91%,  (d)  95':;;  Pellegrino  Construction  Co.,  6802  New 
Utrecht   Ave..    Brooklvn,    (a)    109.45%,    (b)    96.95%,    (c)    112.7"/,. 

(d)  119%:  Joseph  Jennings,  (a)  130%.  (b)  130%,  (c)  130%,. 
(d)  140%;  Murphy  Bros.,  25th  St.  and  Cropsy  Ave.,  Brooklyn, 
(a)  91%.  (b)  88%,  (c)  84%;  S.  Paconi,  (b)  118%,  (c)  1257,. 
(d)   1359',.     Noted  Aug.  26. 

New  York.  N.  Y. — (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Pres..  until  11  a.m.,  Sept.  15. 
for    constructing   a    sewer    in    East    Eighth    St.,    from    Ave.    L 

to  Ave.  M. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Contracts  for  sewer  construction  have  been  awarded  to  CAS- 
PERTNE  &  De  BLASIO,  357  East  116th  St..  New  York,  at 
$4457,  First  Ave.  sewer,  and  to  the  H.  E.  FOX  CONSTRUC- 
TION CO.,  81  East  125th  St.,  New  York,  at  $32,040.  for  outlet 
sewer  at  Dyckman  St.  and  the  Hudson  River,  including  the 
construction  of  a  submerged  outlet  and  screening  chamber. 
Noted  Aug.  26. 

New  York,  N.  Tt. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  Sept.  1  by  Maurice  E.  Connelly.  Borough  Pres., 
for  the  construction  of  sewers  and  appurtenances  in  (a)  Mas- 
peth  Ave.  from  Newton  Creek  to  Rust  St..  Rust,  Creek  and 
Clark  St.,  Second  Ward,  (b)  Grand  St.,  Second  \\'ard.  (c) 
Perry  Ave.  from  Clark  to  Maurice  Ave.  and  in  Maurice  Ave. 
from  Perry  to  Hull  Ave..  Second  Ward,  as  follows:  Peace  Bros., 
(a)  $141,315,  (b)  $87,625,  (c)  $113,410:  F.  B.  Smith,  (a) 
$111,750,  (b)  $78,  775,  (c)  $94. $05:  Kingsbridge  Contracting  Co.. 
30  East  42d  St.,  New  York,  (a)  $81,542.  (b)  $74,198,  (c)  $92,761: 
Ward  &  Tully,  Inc.,  (a)  $105,770,  (b)  $73,655,  (c)  $94,199: 
Joseph  L.  Sigretto.  (a)  $116,900,  (b)  $75,254.  (c)  $83,000;  U.  S. 
Drainage  &  Irrigation  Co..  (a)  $106,915.  (b)  $84,493,  (c)  $92.- 
739;  A.  L.  Guidone  &  Son,  (a)  $110,442.  (c)  $87,933;  J.  F.  Cogan 
Co.,  (a)  $105,747,  (b)  $86,180,  (c)  $92,662:  J.  E.  Consalus  Co.. 
(a)  $107,169;  Clancy  &  Van  Alst,  401  Broadwav,  Long  Island 
City,  (b)  $73,655,  (c)  $85,568:  Murphv  Bros.,  (b)  $96,600.  (c) 
$83,955:  Lawrence  Contracting  Co.,  (c)  $89,730:  Rosenthal 
Engineering  &  Contracting  Co..  (c)  $93,404;  Anabell  Construc- 
tion Co..  (c)  $90,548:  William  M.  Stanton,  (c)  $78,837;  Leo  E. 
Kelly,    (c)    $84,056.     Noted  Aug.   26. 

Newark,  N.  J. —  (Official) — Bids  were  received  Aug.  31  by 
the  Passaic  Valley  Sewerage  Commissioners  for  the  construc- 
tion of  the  superstructure  of  the  Newark  Bav  pumping  sta- 
tion. Section  No.  5  as  follows:  J.  H.  Steele  &  Son,  Paterson. 
N.  J..  $149,997;  Cramp  &  Co..  New  York.  N.  Y..  $148,490;  Becker 
Construction  Co..Newark,  N.  J.,  $145,990;  Joseph  Jewkes  & 
Sons  Co..  Jersey  Citv.  N.  J..  $143,250:  Frederick  Kilgus.  Inc., 
Newark,  N.  J.,  $140,400:  E.  M.  Waldron  &  Co..  Newark,  N.  J., 
$140,000;  Simon  Russek,  Inc.,  New  York.  N.  Y..  $139,900:  Con- 
nors Bros.  Co.,  New  York,  X.  Y..  $139  400;  Cauldwell-Wingate 
&  Co.,  New  York,  N.  Y..  $137,709;  E.  M.  Waldron  Inc.,  Newark. 
N.  J..  $128,000;  D  "V^'.  McGee  Construction  Co.,  Newark,  N.  J.. 
$128,000:  D.  ■^,^'.  McGee  Construction  Co..  Newark.  N.  J..  $123- 
$123,383:  A.  L.  Guidone  &  Sons.  Inc.,  New  York.  N.  Y..  $122,330; 
Essex  Construction  Co..  Newark.  N.  J..  $114,289;  William  G. 
Sharwell  &  Co.,  Newark.  N.  J.,  $109,638.     Noted  July  8. 

Riverside,  N.  J. — The  city  contemplates  the  construction 
of  a  sanitary  sewer  system  and  a  sewage-disposal  plant. 
Joseph  H.   Weston  is  Clk. 

Verona,  N.  J. — Bids  will  be  received  until  Sept.  25  by  the 
city  for  the  construction  of  a  sewer  system  and  a  sewage- 
disposal   plant.     Robert   Chesney   is  City   Clk.     Noted   May   20. 

Allentown,  Penn. — The  City  Council  contemplates  the  con- 
struction  of   a   sewer   system.      Charles   D.   Weirbach    is    City 

Engr. 

Ijel>anon,  Penn, — The  lowest  bid  received  tor  the  construc- 
tion of  a  sewage-disposal  plant  was  that  of  the  Pitt  Co.. 
Lebanon.  The  estimated  cost  is  $50,000.  T.  R.  Crowell  is 
City   Engr.      Noted  Aug.    19. 

+Sellers^'ille,  Penn. —  (Official) — The  contract  for  the  con- 
struction of  approximately  22.640  ft.  of  8-,  10-  and  12-in. 
sewers  has  been  awarded  to  DWYER  &  CO.,  1524  Chestnut  St  . 
Philadelphia,  at  $20,620.  Other  bids  were:  Cantrell  Construc- 
tion Co.,  Philadelphia.  $25,970;  G.  W.  Ensign.  Harrisbur-r. 
$26,690:  Antonio  Celentino.  Trenton,  N.  J..  $27,830:  J.  M.  Hamil- 
ton. Jr.,  Oakmont.  $28  525;  James  Ferry  &  Sons.  Baltimore. 
Md..    $29,625.      Noted    -Aug.    19. 

+\Ae,st  Chester,  Penn. —  (Official) — The  contract  for  the 
construction  of  a  sewage-disposal  plant  and  1500  ft.  c.-i. 
force  mains  has  been  awarded  to  M.  &  T.  E.  FARRELL.  West 
Chester,  at  $6290.  Other  bids  were:  Manwaring  &  Cummins. 
Philadelphia,  $6997:  Lewis  &  Roth.  Philadelphia.  $7688;  Kel- 
ley-McFeeley   Co.,   Camden,   N.    J.,    $6638.      Noted   .A.ug.    19. 

+WilkinshurR,  Penn. — The  contract  for  the  construction 
of  storm  and  sanitarv  sewers  in  portions  of  Wood  St.  has 
been  awarded  to  A  .V.  PURNELL.  507  Jackson  St..  Allegheny, 
at  $38,890. 
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+FBrinvllle,  Va. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  J.  B.  McCRARY  CO.. 
Atlanta.  Ga. 

Iticbmund,  Va. — The  city  contemplates  the  construction  of 
a  sewer  system  in  Ginter  Park  with  outlets  into  Griffin  and 
Shockee    Creek.      M.    O.   Hankins   is   Mayor. 

Ill^h  Point,  N.  C. — The  city  contemplates  the  construction 
of  an   outfall   sewer  system.      The   estimated   cost    is   $5000. 

+  ^Vest  Ashevllle.  IV.  C — (Asheville  post-office) — The  con- 
tract for  the  construction  of  appro.\imatcly  one  mile  of  sew- 
ers has  been  awarded  to  REED  &  WELLS,  Asheville. 

■Wlimton-Snleni,  N.  C. — rians  are  being  prepared  for  the 
construction  of  a  sewer  system.     The  estimated  cost  is  $8000. 

Macon,  Ga. — Plans  have  been  prepared  by  J.  J.  Gaillard, 
City  Engr..  for  the  construction  of  sewers  to  take  the  place 
of  "the  old  Vineville  branch.     Noted  Sept.   2. 

Daytona,  Fla. — Bids  will  soon  be  received  for  the  sale  of 
$150,000  in  bonds,  the  proceds  of  which  will  be  used  for 
sewer  construction. 

Henderaon,  Tenn. — Bids  will  soon  be  received  by  J.  I.  Gal- 
braith,  M.ayor  for  the  construction  of  a  sewer  system.  The 
estimated    cost   is   $14,000. 

+('nnton,  Ohio — The  contract  for  the  construction  of  the 
Shrivers  Run  Sewer  has  been  awarded  to  NEWTON  E.  WISE, 
Canton,   at   $32,297. 

+Cliardon,  OI>io — Contracts  for  sewer  construction  have 
been  awarded  to  the  KENT  CONSTRUCTION  CO.,  at  $12,346, 
sewage-disposal  plant;  J.  B.  SHEETS  &  CO.,  Pittsburgh, 
Penn.,  at  $32,447.   sewer  system.     Noted  Aug.   12. 

+C°incinnati,  Oiiio — The  contract  for  the  construction  of 
sewcr.s  in  Lo.'ssing.  Randolph  and  Duluth  St.  has  been  awarded 
to  TH(iM.\S  P.  STRACK.  at  $4377.     Noted  July  22. 

Cleveland,  Oliio — Bids  will  be  received  until  noon,  Sept.  15, 
by  the  Commissioner  of  Purchases  and  Supplies  for  the  con- 
struction of  two  reinforced-concrete  tanks  and  appurtenances 
for  the  sewage  treatment  works.  Robert  Hoffman  is  City 
Engr. 

+Colnmba9,  Ohio — Contracts  for  sewer  construction  have 
been  awarded  bv  the  Board  of  Control  as  follows:  Jackson 
and  Cherry  St.  sewer  to  RUSSELL  &  JENNISON  CO.,  at  $34,- 
086;  and  $8998  respectively;  City  Blvd.  sewer  to  H.  P. 
STREICHER  CO.,  at  $26,332;  Monroe  St.  sewer  to  HARRIS  & 
TANSEY,  at  $15,735;  Camden  St.  sewer  to  the  ASPHALT 
BLOCK  PAVEMENT  CO.,  at  $10,693;  Ogden  Ave.  sewer  to  Mc- 
KINNEY   BROS.,   at    $21,663.      Noted   Aug.   5. 

Man.sfield,  Ohio — (Official) — The  contract  for  the  construc- 
tion of  sewers  in  various  streets  will  be  awarded  about  Nov.  1. 
The  estimated  cost  is  $6500.  W.  J.  Hazeltine  is  City  Engr. 
Noted  Aug.   26. 

Portsmouth,  Ohio — (Official) — Bids  will  not  be  received  this 
year  for  the  construction  of  sewers  in  the  northern  and  east- 
ern sections  of  the  city  extending  into  Lawsons  Run.  The 
estimated  cost  is  $90,000  and  $35,000  respectively.  Noted 
Aug.   26. 

Sprlnsfield,  Ohio — The  City  Commission  will  issue  $6271  in 
bonds  for  the  construction  of  storm  water  sewers  in  Lowry 
Ave.    from    State   to   Clark    St. 

Hammond,  Ind. — All  bids  received  for  the  construction  of 
the  Van  Buren  St.  sewer  have  been  rejected.  New  bids  will 
be  received  by  the  Board  of  Public  Works. 

Kendall%ille,  Ind. — The  city  contemplates  the  construction 
of  sewers  in  the  southern  and  western  sections  of  the  city. 
The    estimated    cost    is    $18,000.      Willis    Sawyer    is    City    Engr. 

Grand  Rapids,  Mich. — Preliminary  plans  have  been  pre- 
pared for  the  construction  of  a  sewage-disposal  plant.  The 
estimated  cost  is  $10,000.  J.  R.  Rumsey.  Grand  Rapids,  is 
Engr. 

+  Ha.stings,  Mich. — The  contract  for  the  construction  of  an 
Imhoft  tank  has  been  awarded  to  J.  H.  SULLIVAN,  Grand 
Rapids. 

Reed  City,  Mich. — Bids  will  be  received  by  the  Sewer  Com- 
mittee until  3  p.m.,  Sept.  14,  for  the  construction  of  approxi- 
mately 19,500  ft.  of  6-  to  IS-in.  pipe  sewers  with  manholes, 
reinforced-concrete  settling  tank,  sludge  filter  and  3180  ft. 
of  8-  to  IS-in.  storm  sewers  with  inlet  basins  and  connections. 
W.  G.  Potter,  1201  Hartman  Bldg.,  Chicago,  111.,  is  Engr. 

Aurora,  III. — Bids  will  soon  be  received  for  the  construction 
of  a  sewer  system  in  the  northeastern  section  of  the  city. 
The  estimated  cost  is  $12,700.     M.  Tarble  is  Engr. 

Chicaeo,  III. — Bids  will  be  received  until  11  a.m.,  Sept.  13, 
by  the  Board  of  Local  Improvements  for  the  construction  ot 
sewers  in  various  streets.  Edward  J.  Glackin  is  Prcs.,  Bd. 
Local    Impv.      Noted   Aug.    19. 

+<luincy.  111. — The  contract  for  the  construction  of  a  sani- 
tary sewer  in  the  northeasternlv  section  of  the  city  has  been 
awarded  to  HENRY  REES,  Quincy,  at  $14,549.     Noted  June  24. 

Kenosha,  Wis. — Bids  will  be  received  by  the  Street  Assess- 
ment Committee  until  2  p.m.,  Sept.  17,  for  the  construction 
of  sewers  in  various  streets.     Noted  Aug.   19. 

Madison,  Wis. — Plans  have  been  prepared  by  E.  E.  Parker, 
City  Engr.,  for  improvements  to  the  sewage-disposal  plant  in- 
cluding new  force  main,  sub-pumping  station  in  the  Ninth 
Ward  and  intercepting  sewer  in  Murray  St.  The  estimated 
cost  is  $125,000. 

Racine.  Wis. — No  bids  were  received  by  the  Board  of  Public 
Works  for  the  construction  of  sewers  in  La  Fayette  Ave. 
The  work  will  be  done  by  city  forces.  P.  H.  Connolly  is  City 
Engr. 

Randolph,  AVis. —  (Official) — Bids  will  be  received  about 
Nov.  1  for  the  construction  of  a  sanitary  sewer  system.  W.  S. 
Shields  Co.,  Chicago.  111.,   is  Engr.     Noted   Sept.   2. 

Superior,  Wis. — The  lowest  bid  submitted  for  the  construc- 
tion of  a  main  sewer  in  West  13th  St.  and  Cadott  Ave.  was 
that  of  the  Pastoret  Construction  Co.,  at  $6159.  Noted  Aug.  2G. 

+Pt.  Dodee,  Iowa — The  contract  for  the  construction  of 
sewers  In  District  Nos.  1,  2  and  4  has  been  awarded  to  BEN- 
SON &  REED. 


Sioui .  City,  Iowa — Bids  will  be  received  until  Sept.  IS  by 
Paul  J.  Wells.  City  Clk.,  for  the  construction  of  approxi- 
mately 15.500  ft.  of  8-in.  pipe  sewers  and  43  manholes.  T.  H. 
Johnson   is  City  Engr.     Noted  Aug.   26. 

Waterloo,  Iowa — Plans  have  been  prepared  by  C.  A.  Roby, 
City  Engr.,  and  submitted  to  the  City  Council,  for  the  con- 
struction of  sewers  in  the  Westfleld.  Galloway,  Hagerman 
and  Downing  additions.  The  estimated  cost  is  $61,369.  Burns 
&  McDonnell,  Kansas  City,  Mo.,  is  Consult.  Engr.  Noted 
July   8. 

Bxcclsior,  Minn. — Plans  are  being  prepared  for  the  con- 
struction of  a  storm  sewer  system.  Abbott  &  Budd,  Kasota 
Bldg.,  Minneapolis,  is  Engr. 

Herman,  Minn. — Plans  have  been  prepared  by  J.  E.  Cole, 
Engr.,  for  the  construction  of  a  sewer  system.  F.  C.  Anderson 
is   Village   Recdr. 

Hillsboro,  Kan. — The  city  contemplates  the  construction 
of  a  siwer  system.     H.   H.   Beck   is  Mayor. 

+Topeka,  Kan. — The  contract  for  the  construction  of  san- 
itary sewers  in  District  No.  45  has  been  awarded  to  JOHN 
S.  HARRINGTON,  2519  West  ISth  St.,  Topeka,  at  $4309.  Noted 
Aug.  5. 

Grand  Island,  >eb. — Bids  will  be  received  about  Sept.  20 
for  the  construction  of  storm  sewers.  The  estimated  cost  is 
$100,000.  William  Grant,  Lincoln,  is  Consult.  Engr.,  and  H.  E. 
Clifford   is   City   Clk.      Noted   Sept.   2. 

+Boxeman,  Mont. —  (Official) — The  contract  for  the  con- 
struction of  storm  sewers  in  District  Nos.  98  and  99  has  been 
awarded  to  the  WARREN  CONSTRUCTION  CO.,  Bozeman. 
Noted  Aug.  12. 

A\'hiteliall,  Mont. — Bids  will  be  received  Sept.  23  instead  of 
Sept.  IS  by  F.  E.  McCall,  Clk.,  for  the  construction  of  a 
sewer  system  and  an  Imhoff  disposal  tank.  George  B.  Baker 
is  Consult.   Engr.     Noted  Sept.  2. 

4''^Dallas,  Tex. —  (Official) — Contracts  for  sewer  construc- 
tion have  been  awarded  as  follows:  Contract  No.  5,  North  In- 
terceptor, Contract  No.  7,  disposal  works  including  36-in. 
force  main  from  Station  No.  5  plus  88.7  to  disposal  works  to 
BAILEY.  REEDER  &  CO.,  Mobile,  Ala.,  at  $80,708  and  $204,- 
976  respectively;  Contract  No.  6,  pumping  station,  36-in.  force 
main  and  Oak  Cliff  trunk  line  across  the  Trinity  River  to 
the  ROACH-MANIGAN  PAVING  CO.,  Dallas,  at  $98,434.  Noted 
July    29   and   Sept.   2. 

Cushins,  Okla. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $30,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  main  intercepting  sewer 
system.  The  Benham  Engineering  Co.,  Oklahoma  City,  is 
Engr. 

.Marlon-,  Okla. — An  election  will  be  held  Sept.  16  to  vote  on 
the  question  of  issuing  $15,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  main  sanitary  sewer 
system.  The  Benham  Engineering  Co.,  Concord  Bldg.,  Okla- 
homa City,  will  prepare  plans  and  supervise  the  construction 
work. 

+  Sand  Springs,  Okla. —  (Official) — The  contract  for  the  con- 
struction of  approximately  1 1/2  miles  of  storm  sewers  has  been 
awarded  to  the  CONNELLY  CONSTRUCTION  CO.,  El  Reno,  at 
$5025.      Noted   .Vug.    5. 

Bonners  Ferry.  Idaho — Preliminary  plans  are  being  pre- 
pared by  Sawyer  Bros.,  Spokane.  Wash.,  for  the  construction 
of  a  sewer  system.  The  estimated  cost  is  $20,000.  Noted 
Sept.    2. 

Mountain  Home,  Idaho — It  is  reported  that  plans  are  being 
prepared  for  the  construction  of  sewers  in  two  districts.  The 
estimated  cost   is  $10,000.     F.  G.  Ticknor  is  Town  Clk. 

+  AnacorteN,  W'ash. — The  contract  for  the  construction  of 
the  O  St.  sewer  has  been  awarded  to  NELS  ERICKSON,  at 
$5012. 

Spokane,  W'ash. — The  City  Council  is  considering  the  form- 
ing of  a  new  sewer  district  in  the  northern  section  of  the  city 
and   constructing   sewers.      The   estimated   cost  is   $70,000. 

Forest  Grove,  Ore. — Bids  will  be  received  until  8  p.m..  Sept. 
21,  by  M.  R.  Markham,  City  Recdr.,  for  the  construction  of  a 
sanitary  sewer  system  and  a  sewage-disposal  plant.  J.  B. 
&  R.  E.   Koon,   Portland,   is  Consult.   Engr.     Noted   Aug.   19. 

Portland,  Ore. —  (Official) — Bids  will  be  received  until  Sept. 
14  by  A.  L.  Barbour.  City  Audr..  for  the  construction  of  sew- 
ers in  Water  and  Mill  St.  The  estimated  cost  is  $15,700. 
Philip  H.   Dater  is  City  Engr.     Noted  Sept.   2. 

31arysville.  Calif. — At  a  recent  election  the  citizens  voted 
to  issue  $18,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  sewer  system  in  the  Ellis  Lake 
District.      Noted    Aug.    5. 

Cochrane,  Ont. — Bids  will  soon  be  received  for  the  con- 
struction   of  a   sewer   system.      H.   J.   Brown    is  City    Clk. 

Ft.  Frances.  Ont. — The  city  contemplates  the  construction 
of  sewers  in  Sinclair,  Victoria  and  Armit  St.  J.  W.  Walker  is 
Clk. 

Owen  Sound,  Ont. — The  city  will  construct  sewers  in 
Fourth  and  Eighth  Ave.  Charles  Gordon  is  Clk. 

Toronto.  Ont. — Bids  will  be  received  until  Sept.  14  by  the 
Board  of  Control  for  the  construction  of  sewers  in  various 
streets.      R.   C.    Harris    is    Comr.    of   the    Pub.    Wks. 

G.\RB.VGE 

Sprintcflrld.  Mass. — Plans  have  been  prepared  for  the  con- 
struction of  an  incinerator  at  the  South  End  yards.  The  esti- 
mated  cost   is   $8000. 


Uuluth,  Minn. — The  city  will  construct  an  incinerator  at 
an   estimated  cost   of  $8360.     Noted   May   13. 

Salina,  Kan. — The  installation  of  an  incinerator  is  under 
consideration  by  the  citizens. 

+Hillsborc.  Tex. — The  Citv  Council  has  awarded  a  con- 
tract to  J.  W.  STOKES.  Waxahachie.  at  $4760,  for  construct- 
ing a  new  garbage  crematory.      Noted   Apr.   22. 
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+lloHtnn.  MnxN. — The  contract  for  the  construction  of 
11,(1110  lin.ft.  of  rouil  in  Northampton  has  been  awarded  to  tho 
I'llll.AKlOLrHIA  tH)NSTRUCT10N  CO..  Melrose,  at  $18,572. 
Notf.l   Auk.   5. 

Krniikliu,  MaxM. — According  to  press  reports  plans  are  bfinji 
considi  red  for  widcninK  West  Central  St.  between  Union  St. 
and    the   State    Highway.      K.stimated    cost.    $4000. 

+I>nnlelii<>n.  Conn.-  Th.'  .nntinct  for  the  con.struction  of 
appriiximatel.v  25!tO  ft  ni  :inii.  sil.-  pavement  has  bi'en  awarded 
to  tlie  C(,)NNI';CTIl.'in'   ,V    l:ll''l'l':   ISLANIJ  CO.,  at  $SS25. 

+  Allinny,  M.  Y. —  ( i  >ili.i;i  1 )  I'untracts  have  been  awarded 
for  tile  repair  of  hi^li\va.\s  in  various  counties  as  follows: 
Repair  Contract  No.  fi39.  Road  No.  463,  Herltimer  County: 
J.  J.  MALLOY,  Sciienectady,  $ls,797;  Repair  Contract  No.  S52, 
Koad  No.  STiH.  Herliinur  County;  JOHN  P.  DU(!AN  (i  CO., 
Amsterdam,  $10,3t;ii;  Reiiair  Contract  No.  S4S,  Road  No.  71, 
Oneida  County:  H.\R1{V  W.  ROBERTS  &  CO.,  Utica.  $13,649; 
Repair  Contract  No.  N41.  Koad  No.  733,  St.  Lawrence  County: 
ARTHCK  !•'.  McCONVlLLK,  OgdensburK,  $20,551:  Repair  Con- 
tract No.  .S44,  Road  No.  640,  Schenectady  County:  J.  J. 
MALI.OY,  Sciienectady,  $S706;  Repair  Contract  No.  S37,  Road 
No.  795,  S23,  S24.  Sullivan  County:  GEORGE  MESLER 
Liberty,  $451S:  Repair  Contract  No.  843,  Road  No.  5223, 
Sullivan  County:  GEORGE  MESLER,  Liberty,  $42,327;  Repair 
Contract  No.  848,  Road  No.  503,  Westchester  County;  MALLOY 
&  MURRAY  CONTRACTING  CO.,  Yonkers,  $96,243;  Repair 
Contract  No.  847,  Road  No.  19,  Westchester  County:  JAMES 
GAROFANO  &  SON,  INC.,  Mt.  Vernon,  $11,359.  List  of  bidders 
noted  Sept.   2. 

+  .Vll>any,  N,  Y. —  (Official) — Contracts  have  been  awarded 
for  the  construction  of  highways  in  various  counties  as  fol- 
lows; Road  No.  55SS,  Greene  County,  3.95  miles;  JAMES  M. 
HAMILTON  &  CO..  Gardner,  $98,639;  Road  No.  5579.  HeriJimer 
County,  6.55  miles:  NEWPORT  CONSTRUCTION  CO.,  Herki- 
mer, $63,077:  Road  No.  5584,  Herkimer  County.  4.21  miles; 
JOSEPH  Mccormick,  East  Providence.  R.  I..  $46,423;  Road 
No.  773,  Niagara  County.  2.38  miles:  F.  J.  MUNN  CONTRACT- 
ING CO..  Buffalo,  $23,342:  Road  No.  799.  Niagara  County.  4.21 
miles:  ARTHUR  P.  McCONVILLE.  Ogdensburg,  $53,156;  Road 
No.  1315,  Niagara  County,  8  miles:  JOSEPH  BRUMVER.  Buf- 
falo, $97,340:  Road  No.  1153,  Niagara  County,  1.25  miles; 
GREENFIELD  CONSTRUCTION  CO.,  Hornell,  $69,644;  Road 
No.  540S,  Oswego  County,  0.36  mile;  OSWEGO  CONSTRUC- 
TION CO..  INC..  Futlon.  $16,490:  Road  No.  817,  Saratoga 
County.  3.57  miles:  WILLIAAI  G.  FOX.  Saratoga  Springs,  $38.- 
158;  Road  No.  1320.  Schuyler  County.  2.75  miles:  PATRICK  D. 
CONLEl',  Ithaca,  $25,380:  Road  No.  5575,  Schuyler  and  Tomp- 
kins Counties,  4.12  miles:  PATRICK  D.  CONLEY.  Ithaca,  $35.- 
160:  Road  No.  5577,  Schoharie  County,  7.96  miles;  WEED  & 
WALSH,  Mechanicsville,  $91,046:  Road  No.  5253-E.  Steuben 
County,  5.52  miles:  KENNEDY  CONSTRUCTION  CO..  Albany, 
$38,796:  Road  No.  1076,  Tioga  County,  4.29  miles:  DANA  W. 
ROBBINS  CO.,  INC.,  New  Y'ork.  $35,354;  Road  No.  1077,  Tioga 
County,  4.72  miles;  LANE  CONSTRUCTION  CORPORATION, 
Meriden,  Conn.,  $36,148;  Road  No.  1109.  Washington  County, 
2.06  miles:  W.  L.  SHERRILL.  Hudson  Falls,  $16,975;  Road  No. 
5578,  Washington  County.  1.89  miles;  WILLIAM  G.  FOX, 
Saratoga  Springs.  $29,5S2;  Road  No.  1306,  Westchester  County, 
5.72  miles;  PIERSON  ENGINEERING  &  CONSTRUCTION  CO., 
Hartford.  Conn..  $66,010;  Road  No.  1307,  Westchester  County, 
1.89  miles:  JAMES  CLASIA,  Mt.  Vernon,  $22,231:  Road  No. 
130S,  Westchester  County,  2.15  miles:  JAMES  GAROFANO  & 
SON  ,Mt.  Vernon,  $24,738:  Road  No.  1309,  Westchester  County, 
6.63  miles:  HENRY  CLINTON,  Poughkeepsie,  $67,954;  Roa'd 
No.  1323.  Westchester  County,  4.62  miles:  FRANK  G.  FOW- 
LER CONSTRUCTION  CO.,  Mt.  Kisco,  $49,183:  Road  No.  1325, 
Westchester  County.  2.81  miles:  H.  B.  SPROUL  CONSTRUC- 
TION CO.,  INC.,  Peekskill,  $28,858.  List  of  bidders  noted  Sept.  2. 
Medina,  N.  Y. — Press  reports  state  that  an  appropriation 
of  $22,500  has  been  made  for  paving  West  Central  St.  with 
asphalt    block. 

New  York,  !V.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Pres.,  Borough  Hall,  until 
11  a.m.,  Sept.  15.  for  the  grading,  paving,  etc.,  of  various 
streets  in  the  borough. 

New    York.    N.    Y (Borough    of    Manhattan)  —  (Official)  — 

Bids  vi^ill  be  received  by  Marcus  M.  Marks,  Pres..  Municipal 
Bldg.,  until  2  p.m.,  Sept.  15,  for  regulating,  grading  and  pav- 
ing various  streets. 

Neiv  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  by  Marcus  M.  Marks.  Borough  Pres..  for 
regulating,  grading,  curbing  and  laying  sidewalks  (a)  Madi- 
son St.  from  Roosevelt  St.  to  New  Chambers  St..  (b)  Broadway 
from  47th  St.  to  Columbus  Circle.  48th  St.  from  Broadway 
to  Eighth  Ave.,  (c)  49th  St.  from  Sixth  to  Seventh  Ave.  and 
from  Eighth  to  Ninth  Ave.,  (d)  59th  St.  from  Madison  Ave. 
to  a  point  238  ft.  east  of  the  east  curb  line,  (e)  212th  St.  from 
Harlem  River  to  the  east  side  of  10th  Ave.,  (f)  Exterior  St. 
from  76th  to  77th  St..  (g)  104th  St.  from  Central  Park  West  to 
Manhattan  Ave.  The  lowest  bids  submitted  for  the  following 
were:  (a)  (f)  yv.  J.  Fitzgerald,  547  West  54th  St..  $3185  and 
$4384;  (b)  Asphalt  Construction  Co..  208  Broadway,  $8171:  (c) 
Aztec  Asphalt  Co..  90  West  St..  $7863;  (d)  (g)  Sicilian  Asphalt 
Co.,  41  Park  Row.  $7510  and  $3057;  (e)  Barber  Asphalt  Co., 
Woolworth   Eldg.,   $8171.      Noted  Aug.    26. 

+Pbelp»,  N.  Y. — The  contract  for  paving  Church  St.  with 
brick  has  been  awarded  to  LAKE  SHORE  CONSTRUCTION  & 
SUPPLY  CO.,  at   $6443. 

+Quo;?iie,  X.  Y. — The  contract  for  the  construction  of  the 
Quogue  Rd.  from  Qiiogue  to  Riverhead  has  been  awarded  to 
the   PECONIC   CONSTRUCTION   CO..    Riverhead.    at    $11,000. 

+Troy,  N.  Y. — Contracts  have  been  awarded  for  grading 
and  improving  the  alley  between  Fourth  and  Fifth  Ave.  and 
13th  and  14th  St.:  laving  sidewalks,  curbing  and  drains  in 
12th  St.  and  Seventh  and  Eighth  Ave.  to  SHEKAN  &  HEIS- 
LER.  at  $791  and  $4942  respectively;  grading  Second  St.  and 
Fifth  and  Sixth  Ave.  and  laving  a  short  sewer  in  Sixth  Ave. 
to  D.  KNOWER  &  CO..  at  $2491. 

Yonkers,  N.  Y. — The  O'Rourke  Construction  Co..  12  North 
Broadway,  at  $25,887.  submitted  the  lowest  bid  for  paving 
with  macadam  a  portion  of  Park  Ave.,  and  Kearns  &  Hart. 
280  Nenerhan  Ave.,  at  $17,081.  for  Palisade  Ave. 


■  Inyonne.  \.  J. — The  City  Commissioners  have  passed  an 
ordinance   autiiorizing  the   improvement   of  eight   streets. 

llrlilKt-ton.  N.  J. — The  City  Council  plans  to  pave  a  number 
of  streets   of    the   city. 

+<iiirlii-lii,  N.  J.— A  contract  for  the  improvement  of  Gaston 
■,\y^V,  A'." ',''.", '"i;  "■"'  I'ving  PI.  has  been  awarded  to  the 
1)1  NAPOI.I  &  TORELLI  CONSTRUCTION  CO.,  Hackensack, 
at    $10,718. 

IrvhiKton.  N.  J. — Bids  were  received  by  the  Board  of 
Chosen  I'l-eeholders,  Newark,  for  improving  Lyon  Ave.  as  fol- 
lows: Gienlleld  Construction  Co.,  Newark.  $58,061;  Standard 
Hitulitiiie  Co..  $63,464;  Newark  Paving  Co.,  $64,769;  Van 
Keuren  &  Son.  $68,811.     Noted  Aug.  12. 

Nonnrk,  N.  J.— The  Board  of  Street  and  Water  Commis- 
sioners plans  to  pave  Chelsea  Ave.   with  asphalt. 

+.Vr\vnrk,  IV.  J. —  Bonds  for  $300,000  have  been  sold.  The 
proceeds  will  be  used  for  paving  a  number  of  streets. 

New  ilninNwIok.  N.  J. — Bids  were  received  Aug.  23  by  the 
Board  of  Chosen  Freeholders  of  Middlesex  County  for  con- 
structing the  South  Amboy-Keyport  Rd..  from  the  South 
Amboy  City  line  to  the  Monmouth  County  line,  in  two  sections: 
(a)  from  South  Amlioy  line  to  Morgan  Station;  (b)  from 
Morgan  Sl.ition  to  Monmouth  County  line  as  follows:  (a)  T. 
H.  Hiddl.-.  N.-w  Brunswick.  $37,949:  Meagher  &  Smith  Perth 
.\iiit".N,  <:;:i.704;  Abraham  Kelin.  New  Brunswick,  Ml. 121; 
X.«:,il;  l'.i\ing  Co.,  Newark.  $42,148;  (b)  A.  Jelin,  $40,886: 
T.  I"  |iiiiny:m,  $42,838;  Franklin  Construction  Co.,  $43,651; 
Utilily  Cuiistruction  Co..  New  Brunswick.  $44,304.  Alvin  B. 
Fox.    Perth   Amboy,   is  County   Engr.      Noted    Aug.   12. 

PittNbureh,  I'enn. —  (Official) — Bids  will  be  received  by 
County    Controller,    until    10    a.m.,    Sept.    23, 
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+York,  PiMin. —  A  contract  for  paving  with  asphalt  North 
Newberry.  West  Poplar  and  West  Philadelphia  St.  has  been 
warded  to  the  GENERAL  SUPPLY  &  CONSTRUCTION  CO.. 
York,   at   $21,275. 

AVlImington,  Bel. — The  contract  for  the  construction  of 
the  Du  Pont  Blvd.  between  Selbyville  and  Frankford  has 
been  awarded  to  the  McNERNEY  CO.,  Canton.  Penn..  at  $46.- 
817.  Other  bidders  were:  E.  C.  Evans,  Philadelphia,  Penn., 
$54,095;  Utility  Construction  Co.,  New  Brunswick.  N.  J..  $48,- 
847;  Juniata  Construction  Co..  $46,987.     Noted  June  10. 

Bnltlmore,  !»I<I. — The  Board  of  Estimate  plans  to  improve 
the  Aianiede  Rd.  between  Harford  Rd.  and  the  Garrett  prop- 
erty.     The  estimated   cost  is   $22,900. 

Enstville,  Va. — Bids  will  be  received  until  Sept.  27  by 
the  Eastville  District  Road  Board  of  Northampton  County  for 
the  construction  of  55  miles  of  sand  clay  roads.     Noted  June  3. 

Hinton,  W.  Va. — At  a  recent  election  the  citizens  of  Sum- 
mers County.  Taloott  District,  voted  in  favor  of  the  question 
of  issuing  $100,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  constructing  roads.     Noted   Aug.   12. 

+Hnntins;«on.  ^V.  Va. — Contracts  have  been  awarded  for 
constructing  eight  miles  of  the  Kanawha  and  James  River 
Turnpike  and  one  mili'  of  the  Harveytown  and  Wayne  County 
Pike  to  the  BRUBAKER  CONSTRUCTION  CO..  Huntington; 
four  miles  of  the  Hamlin  Pike  and  one  mile  of  the  Ohio  River 
Rd.   to  GEORGE   H1NKI>E.      Noted  July   15. 

+Moundsvllle.  AV.  Va. — -A  contract  for  paving  Fifth  St. 
between  Jefferson  and  Grant  Ave.  has  been  awarded  to  R.  J. 
McFADDEN.      Noted   July   22. 

+\Veleh,  W.  Va. — A  contract  for  the  construction  of  34 
miles  of  roads  has  been  awarded  to  S.  G.  WALKER  &  CO. 
Noted  July  29. 

Farmville.  N.  C. — An  election  will  be  held  in  Pitt  County, 
Farmville  Township,  Sept.  21.  to  vote  on  the  question  of 
issuing  $50,000  in  bonds.  The  proceeds  will  be  used  for  im- 
proving various   roads. 


Mt,  .\iry,  N,  C — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $30,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  graded  sand  clay 
roads  in  Westfield  and  Shoal  Townships. 

Pittshoro,  N.  C. — Bonds  for  $20,000  have  been  sold.  The 
proceeds  will  be  used  for  improving  the  roads  in  Haw  River 
Township.     Noted  Apr.   8. 


+Clearwater,  Pla. — The  Commissioners  of  Pinellas  County 
have  awarded  the  contract  for  the  construction  of  73.34  miles 
of  brick  roads  to  the  EDW.^RDS  CONSTRUCTION  CO..  Tampa. 

De  Land,  Fla. — According  to  press  reports  an  election  will 
soon  be  held  in  New  Smyrna  District  to  vote  on  the  question 
of  issuing  $250,000  in  bonds.  The  proceeds  will  be  used  for 
constructing  roads. 

Miami.  Fla. — Press  reports  state  that  the  City  Council  has 
authorized  paving  with  asphalt  various  streets  and  avenues 
of  the  city. 

Pensaoola,  Fla. — Bids  will  soon  be  received  for  paving  with 
wood  block  three  streets  around  the  Pensacola  Hospital.  L. 
E.    Thornton   is  City   Engr. 

Birmingham,  Ala. — The  Board  of  Commissioners  plans 
to  pave  Clairmont  and  10th  Ave..  39th.  40th,  41st  and  42d  St. 
The  estimated  cost  is  $50,000.      J.  Kendrick  is  City  Engr. 

Monroe,  1/n. — .According  to  press  reports  the  city  plans  to 
gravel   several    streets. 

+Port  Allen,  La. — A  contract  for  the  construction  of  27 
miles  of  road  has  been  awarded  to  S.  A.  GANG,  Jackson,  Miss., 
at    $37,735. 

AVinnfield.  La. —  Bonds  for  $50,000  have  been  voted.  The 
proceeds  will  be  used  for  constructing  roads  in  Winn  Parish. 

Bluff  City,  Tenn. — Bids  will  be  received  until  Sept.  29 
by  W.  D.  Lyons.  Chn..  County  Road  Comrs.,  for  grading, 
draining'  and  macadamizing  pike  roads. 
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nrlNtiil,  Trnn. — The  Commissioners  of  Sullivan  County  plan 
to  improve  three  miles  of  the  Bristol-Kingsport-Knoxville 
Pike  between  Eden  Ridse  and  Kingsport.  Bonds  for  $100,000 
were  recently  voted  for  iii^hway  improvements.     Noted  June  3. 

Dayton,  Tonn. — The  Commissioners  of  Rhea  County  plan 
an  expenditure  of  $500,000  for  the  construction  of  highways. 
Part  of  this  amount  will  be  used  for  constructing  about  32 
miles  of  the  Dixie  Highway.  J.  H.  Hosliins  is  Ch.  Engr., 
County  Highway  Comrs. 

Sm-eet«ater,  Tenn — An  election  will  be  held  Sept.  30  to 
vote  on  the  question  of  Issuing  $5000  in  bonds,  the  proceeds 
of  which  will  be  used  for  improving  a  number  of  streets. 

.lllinny,  Ky. — The  citizens  have  voted  in  favor  of  issuing 
$50,000  in  bonds,  the  pror.eds  of  which  will  be  used  for  the 
construction  of  the  Dixie  Highway  through  Clinton  County. 

JumeHtown,  Ky. — At  an  election  held  Aug.  21  the  citizens 
voted  in  favor  of  the  question  of  issuing  $100,000  in  bonds. 
The  proceeds  will  be  used  for  constructing  roads. 

+>Iadi8onvilIe,  Ky. — A  contract  for  the  construction  of  one 
mile  of  macadam  road  has  been  awarded  to  N.  E  STONE. 
Madisonville.  at  $5413 

+Vancebare,  Ky. — A  contract  has  been  awarded  to  W.  T. 
COOPER  &  CO..  at  $25,121,  for  grading  and  shaping  the  river 
road. 

nexley.  Ohio — Bonds  for  $124,000  have  been  sold.  Tha 
proceeds  will  be  used  for  improving  a  number  of  streets. 
Notid    July    22. 

non-lintr  fJreen,  Ohio — Bonds  for  $26,000  have  been  sold. 
The  proceeds  will  be  used  for  improving  the  roads  in  Wood 
County. 

Dayton,  Ohio — Bids  will  be  received  until  noon,  Sept.  21, 
by  Walter  H.  Aszling.  Cllc..  Bd.  of  Countv  Comrs..  for  the 
purchase  of  $30,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  improving  a  number  of  highways. 

FoHtorla,  Ohio — Bonds  for  $13,290  have  been  sold.  The 
proceeds  will  be  used  for  improving  a  number  of  streets  of 
the   city. 

+L.inia,  Ohio — A  contract  for  paving  State  St.  between 
Cole  St.  and  Woodlawn  Ave.  has  been  awarded  to  HENRY  S. 
ENCK.   at   $.S614. 

+Marian,  Ohio — Contracts  have  been  awarded  for  paving 
the  Marion-Bucyrus  Pike  to  P.  DR.\KE  &  SONS  at  $20,227: 
resurfacing  the  main  road  from  Prospect  to  the  Delaware 
County  line  to  S.   M.  WOOI.ET.  at  ?2S2S. 

+Miani!ibure'.  Ohio — The  contract  for  paving  North  Main 
St.  with  Carlisle  brick  block  has  been  awarded  to  BIGLER 
BROS..    .Middletown,    at    $19,599. 

+  >ll<ldeltOTrn,  Ohio — Contracts  have  been  awarded  for  pav- 
ing First  St.  with  asphalt  to  the  ANDREWS  ASPH.4LT  CO., 
Hamilton,  at  $15,869:  constructing  concrete  pavement  on 
Woodlawn  Ave.  to  STRODTBECK  BROS.,  Middletown,  at 
$21,860. 

NeTT  AVashineton,  Ohio  —  Bonds  for  $11,000  have  been 
sold.  The  proceeds  will  be  used  for  improving  a  number  of 
streets. 

+RaTrson.  Ohio — C.  B.  H.4LL  &  SON.  at  $9000,  has  been 
awarded   the  contract   for  paving  Main    St. 

+Tolerto,  Ohio — Contracts  have  been  awarded  for  paving 
seven  miles  of  the  Mominee  Rnad  in  Jerusalem  and  Oregon 
Township  to  G.VRRIGAN  BROS.,  at  $67,988:  Marengo  St., 
Adams  Townshin  and  Lake  St..  Washington  Township,  to 
DOAN  &  LANGENDERFER,  at  $3302  and  $2375  respectively. 
Noted   Aug.   19   and   26. 

I'hriohHville,  Ohio — Bonds  for  $12,000  have  been  sold.  The 
proceeds  will  he  used  for  paving  one  mile  of  the  Newport  Rd., 
beginning  at  the  Uhrichsville   corporation  line. 

■Wcsterville.  Ohio — Bids  will  be  received  until  Sent.  23  by 
R.  D.  Bennett,  Village  Clk..  for  th«-  purchase  of  $23,000  in 
bonds.  The  proceeds  will  be  used  for  imnroving  'tt'inter  St. 
from  St.ite  to  Vine  St..  Vine  St.  from  Broadwav  to  the  Courtv 
line  and  West  Home  St.  from  State  to  West  St.     Noted  July  8. 

+7.nne.sville,  Ohio — The  contract  for  improving  Adamson- 
ville  Rd.  with  nonbituminous  slag  macadam  has  been  awarded 
to  ATERS  &  K.\PPES,  Zanesville,  at   $127,099.     Noted  Sept.   2. 

AnclerHon.  Ind. — Bids  ■will  be  received  bv  the  Commissioners 
of  Madison  County  until  10  a.m..  Sent.  15.  for  the  construc- 
tion of  a  concrete  road  in  Anderson  Township.  J.  B.  Benefiel 
is  Audr. 

Danville.  Inil. — Bids  will  be  received  by  G.  Macomber. 
Treas.  Hendricks  Countv,  until  Sept.  15  for  the  purchase  of 
$21,600  and  $13,600  in  bonds.  The  proceeds  will  be  used  for 
improving  various  highways. 

Delphi.  Ind, — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $50,000  in  bonds.  The  proceeds 
will  he  used  for  improving  a  number  of  roads  in  Carroll 
County. 

Frankfort,  Ind. — Bonds  for  $31,280  have  been  sold  The 
proceeds  will  be  used  for  improving  a  number  of  roads. 

+Goiitaen.  Ind.— AMANDUS  M.  SMITH.  Elkhart,  at  $57,775. 
has  been  awarded  the  contract  for  paving  the  Elkhart-Goshen 
Rd.   with  concrete   in   Concord   Township. 

liBfayette,  Ind. — The  Citv  Council  has  passed  an  ordinance 
authorizing  the  Board  of  Public  Works  to  improve  16th  St. 
bet^veen  Salem  and  Union  St.  and  to  construct  cement  side- 
walks on  both   sides  of  Erie  St.  between   Ferry  and   North   St. 

NoblodTllIe,  Ind. — Rids  will  be  received  until  10  a.m.,  Sept. 
11.  bv  the  Commissioners  of  Hamilton  County  for  the  con- 
stri'ction  of  a  road  in  Noblesville  Township.  W.  O.  Horton  is 
Audr. 

+Sonth  Rend,  Ind. — A  contract  for  paving  Franklin  St. 
with  brick  has  been  awarded  to  C.  H.  DeFREES,  South  Bend, 
at    $13,518. 

South  Bend.  Ind. — Bids  will  be  received  until  Sept.  14  by 
Fred  W.  Martin.  Treas.  St.  Joseph  County,  for  the  sale  of 
$56,000  in  bonds.  The  proceeds  will  be  used  for  improving 
various  highways. 


+Amboy,  III. — A  contract  for  paving  Plant  St.  has  be.  n 
awarded    to    HENRY    ZOLPHER    &    SONS,    Mendota,    at    $93S!  . 

+Bloomington.  III. — The  Board  of  Local  Improvements  has 
awarded  the  contract  for  paving  Beecher  St.  and  Franklin 
Ave.  to  I.  D.  LAIN,  Bloomington.  at  $15,715. 

Bloomlni^ton,  III. — Bids  will  soon  be  received  for  paving 
Beecher  St.  between  East  and  Park  St,  and  Franklin  Ave 
between  Beecher  and  Division  St. 

Decatur,  III. — Bids  will  be  received  about  Sept.  16  for  con- 
structing a  combined  curb  and  gutter  and  for  17,000  sq.yd. 
of  brick  pavement  on  a  5-in.  concrete  foundation. 

Edn-ardHville,  III — Plans  are  being  considered  by  the  citv 
for  paving  with  brick,  on  a  6-in.  concrete  and  combination 
curb.  Randle,  Center  and  Buchanan  St.  G.  Schaffer,  Bohn 
Bldg.,  is  Engr. 

Herrin,  III. — Bonds  for  $75,000  have  been  voted.  The  pro- 
ceeds will  be  used  for  the  construction  of  hard  roads  in  Her- 
rin Township. 

JackHunvllle,  III. — The  Board  of  Local  Improvements  con- 
templates  rcparing  West   State   St. 

Mattoon,  III. —  (Official) — The  Citv  Council  has  decided  to 
postpone  the  paving  of  South  18th  St.  until  next  year.  John 
A.  Goetz  is  City  Engr.     Noted  Aug.   26. 

Maywood,  III. — Bonds  for  $26,000  have  been  sold.  The  pro- 
ceeds will   be   used   for  street   improvements 

SprineAeld,  III. — The  Board  of  Local  Improvements  of 
Pleasure  Driveway  and  Park  District  plan  to  pave  Grand  Blvd. 
with  asphalt.      Estimated  cost,  $12,000. 

+  Grnnd  Rapidsi.  WLs. —  rOfficial) — The  Board  of  Public 
Works  has  awarded  the  contract  for  paving  Grand  Ave.  to 
GEORGE  R.  KERCHIE.  Madison,  Wis.,  at.  about  $7000.  E.  L. 
Brown   is   City  Clk.     Noted  Aug.   19. 

+>>odesha,  'Wis.  —  The  contract  for  paving  Wisconsin, 
Osage.  Iowa.  Ninth  and  Church  St.  has  been  awarded  to  the 
VAN  H.\FFTEN  CONSTRUCTION  CO..   Joplin,  Mo.,   at  $19,383. 

AmeM,  lon-a — The  City  Council  has  voted  to  pave  various 
streets  and  avenues  of  the  city. 

+Dnlnth,  Minn. — A  contract  for  paving  Colorado  St.  has 
been   awarded   to  J.   JOHNSON,   at   $9750. 

+Shaknpee,  Minn. —  (Official) — The  contract  for  improving 
State  Rd.  No.  13  has  been  awarded  to  J.  J.  MERGEUS,  Excel- 
sior, at  $11,400.      A.  J.  Mayer  is  County  Audr.     Noted  Aug.   12. 

rherryA-ale,  Kan. — The  city  contemplates  paving  Liberty 
St.  with   vertical   fiber  block   on  rolled  cinder   foundation. 

Independence,  Kan. — Bids  will  soon  be  r..eived  for  improv- 
ing a  number  of  streets  of  the  city.  The  work  will  include 
4655  cq.>-d.  of  vitrified  brick  pavement  on  a  6-in.  macadam 
base.  2900  ft.  of  cement  curb  and  gutter  and  1700  sq.yd.  of 
grading.      George   E.   Weaver   is  City   Engr. 

Pittsburg.  Kan. — Bids  ■will  soon  be  received  for  paving 
with  brick,  concrete  or  national  pavement  12  blocks  on  Wal- 
nut and  College  Ave.     L.  E.   Curfman  is  City  Engr. 

Wichita,  Kan. — According  to  press  reports  bids  will  be 
asked  in  al>out  60  days  for  the  construction  of  eight  miles 
of  20-ft.  sand  clay  road  ■with  a  16-ft.  cro'w-n  of  hard  dirt  in 
Sedgwick   County.      Edgar  V.   Moore  is  County   Engr. 

+  niitte.  Mont. — A  contract  for  paving  6000  sq.yd.  of  Main 
St.  has  been  awarded  to  J.  R.  SILVER.  Butte,  at  $3,25  per 
sq.yd.       Noted  July  15. 

+:tIissoula,  Mont, —  (Official) — A  contract  for  improving 
Pine  St.  has  been  awarded  to  J.  C.  M.4GUIRE,  State  Bank 
Bldg.,  Butte,  at  $13,400.      Noted  Aug.   19. 

Mi.tiNonIa,  Mont. — The  Citv  Council  plans  to  pave  East  Front 
St.  in  Special  District  No.  37.     L.  E.  Harris  is  City  Clk. 

+Joplin.  Mo, — The  contract  for  paving  East  Eighth  St.  from 
Main  St.  to  the  St.  Louis  &  San  Francisco  R.R.  with  concrete 
has  been  awarded  to  V  E.  KOCH,  Joplin,  at  $8206. 

Kansas  City,  Mo. — According  to  press  reports  the  Board  of 
Public  ■R'orks  will  pave  McGee  St.  from  15th  to  20th  St.  with 
creosoted  wood  blocks. 

MansPeld,  Mo. — .^t  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $15,000  in  bonds.  The  pro- 
ceeds will   i^e  used  for  constructing  roads. 

Seymour,  Mo. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issiiing  $30,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction   of  roads. 

Parogoold,  .\rk. — A  petition  has  been  presented  to  the 
Citv  Council  to  form  a  new  paving  district  to  include  about 
10.000   sq.yd.    of  paving. 

AnKloton,  Tex. — A  bond  issue  of  $103,000  for  the  construc- 
tion of  roads  in  Road  District  No.  3  has  been  authorized  by 
the   Commissioners  (Tourt. 

Reanmnnt.  Te-\. — Bids  will  be  received  until  10  a.m.,  Oct.  5. 
bv  J.  O  Sutton.  Citv  Secv.  for  the  sale  of  $85,000  in  bonds. 
The  prorrrds  will  be  used  for  improving  various  streets. 
Noted    Apr.   22   and  June   10. 

Braxoria,  Tex, — .4t  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $150,000  in  bonds.  The  proceeds  will  be  used 
for  constructing  roads  in  Brazeria  Road  District. 

Bryan.  Tex. — Bonds  for  $400,000  have  been  sold.  The  pro- 
ceeds will  be  used  for  constructing  roads. 

Cleveland.  Tex. — Bonds  for  $200,000  have  been  voted.  The 
proceeds  will  be  used  for  constructing  roads  in  Cleveland 
Road    District. 

Dnlla.x,  Tex. — The  Board  of  City  Commissioners  has  author- 
ized the  paving  of  Victor  St.  from  Henderson  to  Lowell  St. 
J.  M.  Preston  is  City  Engr. 

Liberty.  Tex. — A  bond  issue  of  $25,000  has  been  approved 
bv  the  ,\ttorney  General.  The  proceeds  will  be  used  for  con- 
structing  roads    in    Road    Distr-ct   No.    1. 

Taylor,  Tex The   citv   plans   to   pave   a  number  of   streets 

at  an'estimated   cost   of  .$300,000.      W.   E.  Dozier  is   City  Ener. 

CteuT  dVVIene.  Idaho — E.  M  Booth,  State  Engr.,  and  the 
Countv  Commissioners  contemplate  the  construction  of  a  per- 
manent highway  from  the  city  to  the  Shoshone  County  line. 
The   estimntcd   cost   is   $24,000. 
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C'nttonnno)!,  Idnh<i — The  Board  of  City  Trustees  plims 
pave  the  main  business  streets  of  the  eity  listimated  c 
betwem  ?12.(iO0  and   JIS.OOO. 

Idnhii — The     City     Council     has     passed 
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ordiiiaiu-e  jiuthorizinj::  the 
in  linproveinent  District  No, 
Tipton   is  City   Clls. 

+i>ark  City,  I  %ah — ^The  City  Council  has  awarded  the 
contract  for  pa^-i'.R  in  District  No.  5  to  JOHN  NYMAN. 

Calobe,  Aric — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing-  $50,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  eonstrut;tion  of  roads  in  <»ila  Count>'. 

4*OI}'iniiin,  ^VllMb. — A  contract  for  improvinjr  14  miles  of 
McClellan  i'uss  Highway  between  Natches  and  Summit  in 
Yakima  County  has  been  awarded  to  l^EJOTTE.  FOBKUT  & 
WINTERS,    Spolcane,  at   $27,536.      Noted  July    21). 

PnHco,  \VaHh. — Plans  are  beinK  prepared  by  the  J.  \V.  Ham- 
ilton Co..  Engr.,  for  macadamizing  about  10  miles  of  county 
highway. 

Seattle,  ^VaHh. — The  Puget  Sound  Bridge  &  Dredging  Co., 
Central  Bldg.,  at  $92,250,  submitted  the  lowest  bid  for  improv- 
ing All^i   Ave. 

Seattle.  Wash. — Plans  are  being  considered  by  the  City 
Council  for  paving  witli  asphalt  a  portion  of  Bailey,  Vale,  42d 
and   43d   St.    and    12th   Ave. 

+Taeoma,  Wash. — The  contract  for  improving  Permanent 
Highway  No.  5-A  has  been  awarded  to  the  \\.\SHINGTON 
PAVING  CO.,  Savage-Scofleld  Bldg..  Tacoma,  at  $76,549.  Noted 
Aug.   5. 

\Valla  'Walla.  Wash. — The  City  Council  has  voted  to  pave 
and  construct  concrete  sidewall<s  on  Fourth  St.  at  an  esti- 
mated cost  of  $16,000. 

Oregon  City,  Ore. — The  City  Council  plans  to  pave  portions 
of   various   streets   with   asphaltig    concrete. 

Salem,  Ore. — According  to  press  reports  the  city  plans  to 
pave  the  fair  gr<nind  road  with  asphaltic  concrete  at  an  esti- 
mated   cost    of    $10.0110. 

Anaheim,  Calif. — Bids  will  be  asked  in  about  90  days  for 
paving  with  asphalt  on  a  concrete  base  and  foundation  Broad- 
way, East  Broadway  and  West  Broadway.  Estimated  cost, 
$92,400.     W.  E.  Stewart  is  City  Engr. 

Eureka.  Calif. — Press  reports  state  that  a  highway  will  be 
constructed  through  Humboldt  County  by  state  aid.  Esti- 
mated cost,  $300,000. 

+Livermore.  Calif. — Press  reports  state  that  the  contract 
for  paving  East  Pir.=;t  St.  has  been  awarded  to  the  CALI- 
FORNIA BITUI.TTIHC  CO..  at  $14,225. 

Los  Angeles.  Cnlif. — The  Brashear-Burns  Co.,  at  $12,949, 
submitted  the  lowest  bid  for  improving  Jefferson  Ave.  between 
Montana  Ave.  and   Montecito  Ave. 

+$toekton,  Calif. — The  City  Council  has  awarded  the  con- 
tract for  the  iniDroveint-nt  of  East  St.  between  Poplar  and 
North  St.  to  the   FEDERAL  CONSTRUCTION  CO.,  at  $9348. 

Stockton,  Calif. — The  City  Council  plans  to  improve  Mar- 
ket St.  between  Fair  Oaks  Ave.  and  Filbert  St.,  at  an  estimated 
cost  of  $300,000. 

Venturi,  Calif. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $1,000,000  in  bonds.  The  pro- 
ceeds  will    be   used   for   constructing  roads 

+Ottawa,  Ont. — The  contract  for  paving  Preston  St.  with 
asphalt  has  been  awarded  to  the  OTT.\WA  CONSTRUCTION 
CO..  Central  Chambers,  Ottawa,  at  $103,000. 

INDUSTRIAL.    WORKS 

Holyoke,  Mass. — The  Holyoke  Supply  Co.  plans  the  con- 
struction of  a  three-story,  100xl20-ft.  building  at  Appleton 
and   Race  St.,  to   cost   $50,000. 

IVew  Bedford,  Mass. — J.  C.  Rhodes  &  Co.  will  build  a  three- 
story   addition   to   its   factory   at   123   Front   St. 

Spencer,  Mass. — The  Spencer  Wire  Co.  will  build  a  four- 
story,  4SxllO-tt.  brick  mill.     H.  W.  Goddard  is  Pres. 

+Springfield,  Mass. — The  CASPER  RANGER  CONSTRUC- 
TION CO.  has  been  awarded  the  contract  for  the  construction 
of  a  one-story,  170x300-ft.  addition  to  the  Bosch  Magneto  Co., 
to  cost   $75,000. 

+  Springdnle,  Mass. — J.  W.  BISHOP  &  CO..  Worcester,  Mass., 
has  been  awarded  the  contract  for  the  construction  of  a  brick 
dyehouse  for  the  Springdale  Finishing  Co.  The  estimated 
cost   is   $50,000. 

+SprinKfleld,  Mass. — FRED  T.  LEY  &  CO.  has  been  awarded 
the  contract  for  the  construction  of  a  brick  and  steel  ware- 
house on  Atlantic  Ave.  for  the  Loose-Wiles  Biscuit  Co.  The 
estimated  cost  is  $10,000. 

Wnllaston,  Mass. — The  Tubular  Rivet  Co.,  Linden  St.,  plans 
the  construction  of  a  50xl7S-ft.,  brick  addition  to  its  plant, 
to  cost  $12,000. 

♦Worcester,  Mass. — The  EDWARD  F.  MINER  CO.,  25  Foster 
St.,  has  been  awarded  the  contract  for  the  construction  of 
a  two-story,  80xl00-ft.,  brick  warehouse  for  the  Pratt  & 
Inman  Co. 

Bridgeport,  Conn. — The  Royal  Equipment  Co.,  Bostwick 
Ave.,   will   add   a   third   story   to   its   60x200-ft.,   brick   factory. 

+BristoI,  Conn. — The  Bristol  Mfg.  Co.  has  awarded  the 
contract  for  the  construction  of  a  six-story.  53xl43-ft.,  brick 
factory  to  the  TORRINGTON  BUILDING  CO.,  Torrington,  Conn. 

Bristol,  Conn. — The  Bristol  Brass  Co.,  Bristol,  Conn.,  will 
build  a  one-story,  125x300-ft.  addition  to  its  plant,  to  cost 
$30,000. 

Cliieopee  Falls,  Mass. — The  Lamb  Knitting  Machinery  Co. 
will  build  a  brick  and  reinforced-concrete  addition  to  its 
plant    on    Bridge    St.      The    estimated    cost    is    $10,000. 


Stamford,  Conn. — Plans  have  been  prepared  by  the  Harris 
Construction  Co.,  Arch.,  for  the  construction  of  a  two-story, 
H>0xl0(i-ft.,  tile  and  concrete  garage  on  Summer  St.  for  the 
iMcchaley  Auto  Co. 

+WoonHa<-ket,  R.  I.— The  J.  W.  BISHOP  CO.,  Worcester, 
.Mass.,  has  been  awarded  the  contract  for  the  construction  of 
a  two-story,  90xl30-ft.,  brick  addition  to  the  plant  of  the 
Blackstone  Mfg.  Co. 

I\ew  York,  N.  Y. — (Borough  of  Brooklyn) — The  Consumers 
Biscuit  &  Mfg.  Co.,  517  W.  19th  St.  (Borough  of  Manhattan), 
will  build  a  three-story,  lOOxllO-ft.,  brick  factory  at  45-53 
Clinton  Ave.,  to  cost  $100,000. 

Rochester.  N.  Y. — The  Vacuum  Oil  Co.  will  build  an  80x96- 
ft.   warehouse  on   Exchange  St.,  to  cost  $18,000. 

+Caniden,  N.  J. — The  contract  for  the  construction  of  a 
one-story.  42xl63-ft.  factory  at  Ninth  and  Bailey  St.,  for  the 
Wood  Mfg.  Co..  has  been  awarded  to  FRANK  TURNER 
Peuckert  &  Wunder.  310  Chestnut  St..  Philadelphia.  Penn.,  is 
Arch.      Estimated   cost,   $30,000. 

Cape  May,  S.  J. — The  Bethlehem  Steel  Co.  plans  the  con- 
struction of  a  munitions  factory  to  cost  $30,000. 

+AIU-nto\vn,  Pcnn.— (Official) — C.  1'.  Clauser.  Secy.,  Allen- 
town  Dairy  Co..  has  awarded  the  contract  for  the  construction 
of  a  pasteurizing  plant  to  SHAFFER  &  LANDE.NSLAGER 
112  North  5th  St.     Noted  Aug.   26. 

+Beaver  Falls,  Penn.— JOHN  M.  HUGHES  has  been  award- 
ed the  contract  for  the  construction  of  a  plant  for  the  O.  O. 
&  E  V.  Townsend  Mfg.  Co.,  Fallston,  Penn.,  to  replace  the 
one  destroyed   by   Are  at  a  loss  of  $100,000. 

+Philadelphla,  Penn. — The  contract  for  the  construction  of 
a  110xl80-ft,  factory  at  Belfield  and  Stenton  Ave.  for  the 
National  Umbrella  Frame  Co.,  has  been  awarded  to  the 
AVILLI.\M  STEELE   &  SONS  CO.,   1600   Arch  St. 

+Philadelphiii,  Penn. — The  contract  for  the  construction  of 
a  cooper  shop  and  pump-house  at  Delaware  Ave.  and  Mifflin 
St.,    for    the    Berg    Distilling    Co.,    has    been    awarded    to    the 

Pittsburgh,  Penn. — The  Packard  Motor  Co.  will  build  a 
three-story,  brick  and  stone  building  at  Baum  Blvd.  and 
Enfield  St.,   to  cost   $300,000. 

Pittsburgh,  Penn. — The  Painter-Dunn  Co.  will  build  a  three- 
story,  125xlS0-ft.  garage  and  auto  sales  building  on  Center 
Ave. 

+Readine:,  Penn. — L.   H.    FOCHT   &   SON  has   been   awarded 
the  contract   tor  the  construction  of  a  three-story,   135xl37-ft 
brick    mill    at    Ninth    and    Cotton    St.    for   Joseph    Bancroft    & 
Sons.     The  estimated  cost  is  $30,000. 

Baltimore,  Md. — The  contract  will  soon  be  awarded  for 
the  construction  of  a  one-story,  100xl05-ft.,  brick  warehouse 
on  North  Ave.  for  Linwood  Clark. 

+Baltlmore,  Md. — The  Baltimore  Drydocks  &  Shipbuilding 
Co.  has  awarded  the  contract  for  the  construction  of  a  shop 
to   the  CHESAPEAKE   IRON  WORKS.      The   estimated  cost   is 

$100,000. 

+Hagerston'n,  Md. — Peuchert  &  Wunder,  Arch.,  310  Chest- 
nut St.,  Philadelphia,  Penn..  has  awarded  the  contract  to  the 
CONSOLIDATED  ENGINEERING  CO.,  Baltimore,  Md.,  for  the 
construction  of  a  two-story,  100xl90-ft.,  brick  and  reinforced- 
concrete  factory  for  the  Pangborn  Corporation.  The  estimated 
cost  is  $60,000.     Noted  July  1,  8  and  22. 

+PortHmouth,  Va. — The  Seaboard  Air  Line  Ry.  has  awarded 
the  contract  to  the  CHRISTIAN  CONSTRUCTION  CO.,  Durham, 
N.  C,  for  the  rebuilding  of  its  shops  which  were  destroyed  by 
fire.     The  estimated  cost  is  $200,000. 

+Ga.stonia,  IV.  C. — J.  A.  JONES,  Charlotte.  N.  C.  has  been 
awarded  the  contract  for  the  construction  of  a  two-story, 
60x200-ft.,  brick  addition  to  the  Arlington  Mills.  The  esti- 
mated cost   is   $20,000. 

+Win8ton-Salem,  N.  C. — The  P.  H.  Hanes  Knitting  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story, 
127x300-ft.,   brick  and  steel   mill   to   the  TRAVERS-WOOD  CO. 

Nenman,  Ga. — The  Newman  Cotton  Mills  will  build  a  three- 
story,  60x60-ft.,  brick  mill  to  cost  about  $10,000.  J.  E.  Sirrine, 
Greenville,  S.  C.  is  Engr. 

+Maysville,  Ky. — The  Maysville  Cotton  Mills  has  awarded 
the  contract  to  HARDING  &  SIMONS  for  the  construction  of 
a  three-story,  70xll6-ft.  warehouse.  J.  E.  Sirrine,  Greenville, 
S.  C,  is  Arch.     Noted  Aug.  12. 

Akron,  Ohio — Plans  have  been  prepared  by  the  Osborn 
Engineering  Co..  740  Engineers  Bldg.,  for  the  construction  of 
a  three-story  factory  for  the  Western  Tire  &  Rubber  Co.,  to 
contain   940,000   sq.ft.  of  floor  space.     M.   O.  Neil   is  Pres. 

Cleveland,  Ohio — The  Independent  Towel  Supply  Co.,  1822 
Central  .A.ve.,  will  build  a  two-story  addition  to  its  factory. 
The  estimated  cost  is  $25,000.  E.  F.  Gibbons,  510  Erie  Bldg., 
is  Arch. 

Cleveland,  Ohio — Plans  have  been  prepared  bv  W.  J.  Carter, 
Arch.,  1423  Illuminating  Bldg.,  for  the  construction  of  a 
six-story  warehouse  at  Rockwell  and  East  Sixth  St.,  for  the 
W.    M.    Pattison    Supply    Co.,    St.    Clair    St.      Estimated    cost, 

$125,000. 

+Dayton,  Ohio — The  Piatt  Iron  Works,  Keowee  St.,  has 
awarded  the  contract  for  the  construction  of  a  125x300-ft. 
addition  to  its  plant  to  the  CONCRETE  STEEL  CONSTRUC- 
TION CO.      The   estimated   cost   is   $35,000. 

Indianapolis,  Ind.— The  Pathfinder  Co.  plans  the  construc- 
tion of  a  60x400-ft.  addition  to  its  plant. 

+Kalamazoo,  Mich. — The  Rex  Paper  Mills  Co.  has  awarded 

the  contract  for  the  construction  of  four  buildings  to  the 
HAUSER-OWEN-AMES  CO.,  Grand  Rapids,  Mich.  The  esti- 
mated cost   is  $68,000. 

Chicago,  HI. — Edgar  G.  Frady.  Pres.,  -Cole  Motor  Co.  of 
Illinois,  plans  the  construction  of  a  four-story,  50xl60-ft. 
building  at   2326-28   Indiana   Ave.,   to  cost   about    $70,000 
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ChicnKO,  III. — The  Republic  Box  Co.  will  build  a  three- 
story  factory  at  913  North  Halsted  St.  Holabird  &  Roche, 
101   South  Michigan  Ave.,  is  Arch, 

ChicuK<>>  IH- — The  Empire  Fireproof  Storage  &  Van  Co., 
73nd  I'l.,  will  build  a  seven-story  storage  warehouse  on  Stony 
Island  --Vve.,  to  cost  $100,000. 

+  \VeHt  Duluth,  Minn. —  (Duluth  post  office) — The  contract 
lor  the  construction  of  an  $18,000  addition  to  the  factory  of 
the  Westirn  Rug  Co.  has  been  awarded  to  EMIL  J.  ZAUPT. 
A.   W.   Puck   is  .\rch. 

Wichita,  Knn. — The  Standard  Oil  Co.  has  purchased  a  site 
and  will  build  a  plant  at  an  estimated  cost  of  $100,000. 

Lincoln,  Neb. — The  Plattner-Yale  Mfg.  Co.  will  build  a 
plant  at  Sind  and  X  St.,  to  cost  $50,000. 

+CliiiIicotIie,  Mo. — The  contract  for  the  construction  of  a 
three-story  garage  on  South  Locust  St.  for  the  Chillicothe 
Automobile  &  Supply  Co.  has  been  awarded  to  S.  E.  SHULTZ, 
at  $3S.7S5.  Other  bidders  were:  C.  B.  Crosby,  $39,317;  Dumas 
Construction  Co.,  $41,200;  G.  W.  Miller,  $40,295;  Ray  &  Son, 
$45,600. 

Pine  Bluff,  Ark. — It  is  reported  that  plans  are  being  pre- 
pared for  the  construction  of  a  $50,000  mill  for  the  Marco 
Milling  Co.     Elmo  Marsh  is  Pres. 

EI  Paso,  Tex. — Swift  &  Co.,  Chicago,  111.,  will  rebuild  its 
plant  which  was  recently  destroyed  by  flre.  J.  S.  Thompson  is 
Local  Representative.     The  estimated  cost  is  $30,000. 

West  Tulsa.  Okla. — The  Tulsa  Boiler  Co.  will  build  a  factory 
at  an  estimated  cost  ot  $60,000. 

Portland,  Ore. — W.  B.  Glafke  plans  the  construction  of  a 
cold-storage  plant  and  warehouse  at  East  Third  and  East 
Alder  St.,  to  cost  about  $50,000.     Camp  &  Du  Puy  is  Arch. 

+PortIand,  Ore. — The  contract  has  been  awarded  to  Q.  L. 
KILGREEN  for  the  construction  of  a  warehouse  for  Mrs. 
Fannie  E.  Brown,  at  $25,000.  Sutton  &  Whitney  is  Arch. 
Noted   Aug.    26. 

+The  Dalles,  Ore. — The  Oregon-Washington  R.R.  &  Navi- 
gation Co.  has  awarded  the  contract  for  the  construction 
of  a  roundhouse,  machine  shop  and  power  plant  to  NETTLE- 
TON.  BRUCE  &  ESCHB.-^CH,  Seattle,  Wash.  The  estimated 
cost    is    $50,000. 

+Ford  City,  Out. — WELLS  &  GREY  has  been  awarded  the 
contract  for  the  construction  of  a  $60,000  addition  to  the  plant 
of  the  Ford  Motor  Co.,   Detroit,   Mich. 

FEDKR.VL    GOVERNMENT    WORK 

+Past  Office — Gardiner,  Maine — The  contract  for  the  con- 
struction of  a  post  office  at  Gardiner  has  been  awarded  to  W. 
H.  FISSELL  &  CO.,  New  York,  N.  Y.,  at  $55,000.  Noted  Aug.  19. 

Buildings — Portland,  Maine — Bids  were  received  Sept.  2  by 
the  Acting  Supervising  Architect,  Treasury  Dept.,  Washing- 
ton D.  C.  for  the  construction  of  buildings  at  the  Quarantine 
Station,  Portland,  (a)  barracks,  (b)  storehouse,  as  follows: 
King  Lumb.-sr  Co.,  Charlottesville,  Va.,  (a)  $72,385,  (b)  $2500; 
Forgione  &  Romano,  Portland,  (a)  $63,322,  (b)  $2950;  J. 
Kresse  Co.,  New  York,  N.  Y.  (a)  $65,000,  (b)  $2400;  F.  W.  Cun- 
ningham Co.,  ?o.  eland,  (a)  $62,712.  (b)  $3615;  Mahoney  Con- 
struction Co.,  Portland,  (a)  $66,533,  (b)  $3315.  Noted  Aug. 
12. 

Hhy^DredKing — Portland,  Maine  —  The  contract  has  been 
awarded  to  the  EASTERN  DREDGE  CO.,  East  Boston,  Mass., 
at  $37,250.  for  dredging  in  the  St.  Crois  River.  Bids  were 
opened  Aug.   16.      Noted   Aug.    26. 

IIot-AVatep  System — Newport.  R.  I. — Bids  were  received 
Aug.  28  by  the  Bureau  of  Yards  and  Docks,  Washington,  D.  C, 
for  installing  a  hot  water-piping  system  at  the  Naval  Hos- 
pital as  follows:  John  F.  Dalton.  1745  Amsterdam  Ave.,  New 
York  N.  Y.,  $3S77;  Ridout,  Chandler  &  Joyce,  Boston,  Mass., 
$4324;  Rav  B.  Wilson,  Jr.,  14  W.  Broadway,  Newport,  $4970. 
and  Detroit  Plumbing  Co.,  Washington,  D.  C  $6500.  Noted 
Aug.  12. 

Post  Office — Naugatuck,  Conn. — Bids  will  be  received  until 
3  p..m,  Oct.  13,  by  Tames  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Wasnington,  D.  C,  for  constructing  a  post 
office  at  Naugatuck. 

•RepairinB  Break>vater — Buffalo,  N.  T. — Bids  were  re- 
ceived Sept.  1  for  repairing  the  breakwater  at  Buffalo  as  fol- 
lows: Great  Lakes  Dredge  &  Dock  Co..  Buffalo,  $22,870;  H. 
S.  Kerbaugh,  Inc..  Buffalo,  $14,605;  Lake  Shore  Contracting 
Co.,  Cleveland,  Ohio,  $22,280  and  the  Coast  &  Lakes  Contract- 
ing  Corporation,    New    York,    $14,055.      Noted    Aug.    19. 

Miscellaneous  Supplies — New  York,  N.  Y. — Bids  will  be 
received  until  2  p.m.,  Sept.  16,  by  the  Lighthouse  Inspector, 
Tompkinsville,  for  furnishing  miscellaneous  supplies  for  the 
fiscal  year  1916. 

Dredeine — Philadelphia.  Penn. — All  bids  received  Aur  9 
for  dredging  in  the  Delaware  River  on  Bellevue  and  Cherry 
Island  light-house  ranges  have  been  rejected  on  account  of 
being   excessive.      Noted    July    15. 

*.4ir  Compressors — Pittsburgh,  Penn. — Bids  were  received 
Aug.  21  by  Lieut.-Col.  Francis  R.  Shunk,  Pittsburgh,  for  in- 
stalling air  compressors,  engines  and  turbines  as  follows: 
Foos  Gas  Engine  Co.,  Springfield,  Ohio.  Lot  2,  $3575;  Bruce- 
Macbeth  Engine  Co..  Cleveland,  Ohio.  Lot  2.  $3705;  Turner 
Fricke  Mfg.  Co.,  Pittsburgh.  Lot  2,  $3850;  Combination  Engine 
&  Compressor  Co..  Bradford,  Lot  1.  $6000;  Hope  Engineering 
&  Supply  Co..  Mt.  Vernon,  Ohio.  Lot  2,  $3100;  Hall  Steam  Pump 
Co.,  Pittsburgh,  Lot  1,   $4444.      Noted   July  29. 

-A-Houses — Pittsburgh.  Penn. — Bids  were  received  Aug.  25 
by  Lieut.-Col.  Francis  R.  Shunk,  Pittsburgh,  for  construct- 
ing two  brick  lockkeepers"  houses  at  Dam  No.  10,  Ohio  River 
as  follows:  Guv  Johnston  Contracting  Co.,  Toronto.  Ohio, 
$11,400;  Karl  N.  Everson,  Briiliant.  Ohio,  $22,200;  McFeely 
Bros,,  Stcubenville.  Ohio,  $12,900;  Schutz,  Schreiner  &  Clyde 
Co.,  Pittsburgh.  $13,250.     Noted  July  29. 

#I,ock  Cates — Pittsburgh.  Penn. — Bids  were  received  for 
furnishing  steel  lock  gates,  valves  and  oper.Tting  machinery 
at  Lock   No.    6.   Monongahela   River,   as   follows:    Simonds  Mfg. 


Co.,  Pittsburgh,  $11,723;  Ellicott  Machine  Corporation,  Balti- 
more. Md.,  $9488;  Union  Foundry  &  Machine  Co.,  Pittsburgh. 
$23,931;  Thomas  Carlin's  Sons  Co.,  Pittsburgh,  $7600;  White- 
head &  Kales  Iron  Works  Detroit,  Mich.,  $29,984;  Rosedale 
Foundry  &  Machine  Co.,  Pittsburgh,  $11,095;  Penn  Bridge  Co. 
Beaver  Falls,  $23,790;  Independent  Bridge  Co.,  Pittsburgh. 
$14,500;  H.  P.  Gazzam  Machine  Co.,  Pittsburgh,  $9995  and  J.  & 
J.  B.  Milholland  Co.,  Pittsburgh.   $7995.     Noted  July   29. 

Buildins — Baltimore,  Md. — Bids  were  received  as  follows 
Aug.  31,  by  the  Acting  Supervising  Architect,  Treasury  Dept.. 
Washington,  D.  C,  for  the  construction,  mechanical  equip- 
ment and  elevators  at  the  U.  S.  Immigration  Station,  Balti- 
more, Md.,  (a)  construction,  exclusive  of  wharf,  (b)  construc- 
tion, exclusive  of  wharf  and  administration  building,  (c) 
wharf:     Construction:     Irwin  &  Leighton,  Philadelphia,  Penn, 

(a)  $294,800,  (b)  $266,500,  (c)  $11,500;  William  Dall  Co.,  Cleve- 
land, Ohio,  (a)  $267,688,  (b)  $241,516,  (c)  $10,500;  Consolidated 
Engineering  Co..  Baltimore,  (a)  $298,700,  (b)  $271,500,  (c) 
$11,000;  Norcross  Bros.  Co.,  Worcester,  Mass.,  (a)  $305,000,  (b) 
$275,000,  (c)  $6000;  George  E.  Wyne,  Washington,  D.  C,  (a) 
$333,000,  (b)  $301,000,  (c)  $10,100;  David  M.  Andrew  Co.,  Bal- 
timore, (a)  $292,300,  (b)  $264,300,  (c)  $11,500;  Singer  Pentz 
Co.,  Baltimore,  (a)  $286,113,  (b)  $260,807;  Morrow  Bros., 
Baltimore,  (a)  $284,100,  (b)  $256,000,  (c)  $10,370;  A.  L.  Guidone 
&  Sons,  New  York,  N.  Y.,  (a)  $277,000,  (b)  $265,450,  (c)  $10,350; 
J.  Henry  Miller  &  Co.,  Baltimore,  (a)  $219,700,  (b)  $291,100; 
(c)    $12,000;   Henry  Smith   &  Sons  Co.,   Baltimore,    (a)    $307,000, 

(b)  $278,000,  (c(  $11,000;  Henry  S.  Ripple,  Baltimore,  (a)  $309,- 
800,  (b)  $281,000,  (c)  $9500;  McLean  Contracting  Co.,  Balti- 
more, (c)  $14,125;  M.  Yeager  &  Sons,  Danville,  HI.,  (a)  $279,- 
893,  (b)  $256,893,  (c)  $11,500.  Mechanical  Equipment:  Walter 
E.  Hill  &  Co.,  Baltimore,  $97,380;  W.  G.  Cornell  Co.,  Washing- 
ton, D.  C,  $87,884;  Enterprise  Steam  &  Hot  Water  Heating 
Co.,  Baltimore.  $95,376;  Crook-Kries  &  Co.,  Baltimore,  $92,200 
Louis  F.  Andrae  &  Co.,  Baltimore,  $95,600;  Hanlev-Casey  Me- 
chanical Equipment  Co.,  Chicago,  111.,  $98,000;  Fitzpatrick  & 
Hoepfner,  Columbus,  Ohio,  $98,800;  S.  Faith  &  Co.,  Philadel- 
phia, Penn.,  $98,700;  Riggs,  Distler  &  Stringer,  Baltimore,  $91.- 
175;  Almirall  &  Co,,  New  York,  N.  Y.,  $109,677.  Elevator  equip- 
ment: Otis  Elevator  Co.,  Washington,  D.  C,  $12,721;  Stand- 
ard Plunger  Elevator  Co.,  Worcester,  Mass,.  $10,950;  Robert 
Wetherill  &  Co,,   Chester,   Penn.,   $18,580.     Noted   Aug.   12. 

Post  Office — Wilkesboro,  N.  C. — Bids  will  be  received  until 
3  p.m.,  Oct.  14,  by  James  A.  Wetmore,  Act.  Superv.  Arch.. 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  the  U.  .S. 
post   office   at   Wilkesboro. 

*Post  Office — Palatka,  Fla. — Bids  were  received  Aug.  27  bv 
the  Acting  Supervising  Architect,  Treasury  Dept.,  Washing- 
ton, D.  C,  for  the  construction  of  a  post  office  at  Palatka, 
Fla.,  (a)  limestone;  (b)  sandstone,  as  follows:  A.  Bass- 
ford,  Tampa,  (a)  $48,321;  (b)  $49,321;  Rogers  &  Kaiser,  Chi- 
cago, 111.,  (a)  $42,582,  (b)  $45,038;  Algernon  Blair,  Montgom- 
ery, Ala.,  (a)  $41,428;  Westchester  Engineering  Co.,  White 
Plains,  N.  Y.,  (a)  $39,652,  (b)  $42,500;  Potters'  Lumber  Co., 
East  Liverpool,  Ohio,  (a)  $43,200;  Miles  &  Bradt,  Atlanta,  Ga., 
(a)  $44,900;  J.  L.  Grouse,  Greensboro,  N.  C,  (a)  $40,935.  (b) 
$41,660;  Dieter  &  Wenzel  Construction  Co.,  Wichita,  Ken.,  (a) 
$.47,523;  Gecrge  Becking,  Chattanooga,  Tenn.,  (a)  $41,000; 
Frank  M.  Weaklev,  Portsmouth,  Va.,  (a)  $52,942;  H.  H. 
Brown,  Dothan,  Ala.,  (a)  $45,200,  (b)  $45,800;  W.  H.  Pi.s- 
sell  &  Co.,  New  York.  N.  Y.,  (a)  $42,300,  (b)  $44,800;  J.  S. 
Rogers  Co..  Moorestown,  N.  J.,  (a)  $44,999,  Cb)  $46,299;  Dabbs 
&  Wetmore.  Meridian,  Miss.,  (a)  $40,589,  (b)  $41,337;  New- 
port Contracting  &  Engineering  Co.,  Newport  News,  Va.,  (a) 
$44,301.      Noted    July    22. 

Post  Office — Logan,  Ohio — Bids  will  be  received  until  3 
p.m..  Oct.  14,  by  Jr.mes  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington.  D.  C,  for  constructing  a  one- 
story  and  basement  brick,  terra  cotta  and  stone-faced  post 
office  at  Logan. 

+Post  Office — Ft.  Atkinson.  Wis. — The  contract  for  the 
construction  of  a  post  office  at  Ft.  Atkinson  has  been  awarded 
to  CLARKE  CONSTRUCTION  CO.,  Danville,  111.,  at  $40,100. 
Noted  Aug.  12. 

wooii  stare  Pip" — Newell.  S,  D, — Bids  will  be  received  un- 
til 4  p.  .m,,  Sept.  16,  ijy  the  U.  S.  Reclamation  Service,  Newell, 
for  constructing-  about  3285  ft.  of  60-in.  and  450  ft.  of  24-in, 
wood  stave   pipe. 

Floors — St.  Louis,  Mo. — Bids  were  received  Sept.  1  by  the 
Acting  Supervising  Architect.  Washington,  D.  C.,  for  floor 
work  in  the  U.  S.  Customhouse  as  follo^ws:  Kansas  City 
Marble  &  Tile  Co.,  Kansas  City,  $10,800;  American  &  Venetian 
Marble  Co.,  Kansas  City,  $7800;  N.  O.  Nelson  Mfg.  Co.,  St. 
Louis,    $12,888.      Noted  Aug.    12. 

+Post  Office — Corpus  Christ!,  Tex. — The  contract  for  the 
construction  of  a  post  office  at  Corpus  Christ!  has  been 
awarded  to  B.\RNES  BROS.,  Logansport,  Ind.,  at  $115,000. 
Noted   May  20. 

+-*rMiscellaneous  AVork — Denver,  Colo. — The  contract  has 
been  awarded  to  the  NORMAN  KER  CO.,  1123  Broadway,  New 
York,  N.  Y.,  at  $9305,  for  furnishing  flag  poles,  and  miscel- 
laneous bronze  and  iron  work  at  the  Denver  post  office.  Noted 
Sept.    2. 

+Reclamation — Yakima,  Wash.  —  The  contract  has  been 
awarded  to  DUNN  &  HOGAN,  North  Yakima,  Wash.,  for  fur- 
nishing sand  and  gravel  along  the  canals  of  the  Outlook  Irri- 
gation District,  Sunnyside  Unit,  Yakima  Irrigation  project. 
Wash.,  at  $5601. 

+AVliart — San  Francisco,  Calif. — The  contract  has  been 
awarded  to  HYDE,  HARJES  &  CO.,  San  Francisco,  at  $9341, 
for  constructing  a  wharf  at  the  Naval  Training  Station,  San 
Francisco.     Noted  Aug.  26. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  Sept.  22,  by  Maj.  F.  C.  Boggs.  Gen.  Pur.  Agt. 
Panama  Canal.  Washington,  D.  C,  for  furnishing  miscel- 
laneous  supplies. 

+Building — Pearl  Harbor,  H,  T. — The  contract  has  been 
awarded  to  BOWLER  &  INGVERSON,  Honolulu,  at  $19,890. 
for  constructing  officers'  quarters  at  the  Naval  Station.  Noted 
Aug.   26. 
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MISCRLLANEOrS 

Shore  Protection — Boston,  Mass. — The  lowest  bid  submitted 
to  tlie  Paik  Commission  for  tlie  construction  of  concrete 
shore  protection  in  Ilevere  was  from  Coleman  Bros.,  Chelsea 
at  $19,853.     Noted  Aug.  26. 

Biirfse  Cnnnl  Work— Albany,  N.  Y.— (OfflciaD— Bids  will 
be  received  by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wljs., 
until  Sept.  28  for  the  following  under:  Terminal  Contract 
No.  47  for  increasing  the  height  of  dockwalls,  grading  and 
paving  the  terminal  sites  on  the  north  and  south  sides  of  the 
barge  canal,  east  of  the  Main-Delaware  Ave.  bridge  at  Tona- 
wanda  and  under  Terminal  Contract  No.  49,  grading  a  terminal 
site  in  the  village  of  Spencerport. 

Rliniinntioii  of  (irnile  CroHMinK — Buffalo.  N.  T. — Bids  will 
be  received  by  Kdward  B.  Guthrie,  Ch.  Kngr.,  43R  Ellicott  Sq., 
Buffalo,  until  11  a.m..  Sept.  15  for  the  construction  of  a  grade 
crossing  in  Bailey  Ave.,  over  the  Pennsylvania   R.K.  tracks. 

•f.Siihnny  Station — New  York,  N.  Y. — (Borough  of  Bronx)  — 
(Oflicial) — The  contract  for  station  finish  work  for  parts  of 
the  Seventh  Ave..  Lexington  Ave.  and  White  Plains  Rd. 
Transit  Railroads  has  been  awarded  to  the  ALTORIA 
RE.M.TY  &  CONSTRUCTION  CO..  3  East  44th  St.,  New  York, 
at   $SeO,636.      Noted  July   29   and   Aug.   26. 

Duet  Line — New  York,  N.  Y, — (Borough  of  Bronx) — Bids 
will  be  received  by  the  Public  Service  Commission,  154  Nassau 
St.,  until  12:15  p.m.,  Sept.  17,  for  the  construction  of  a  duct 
line  under  a  portion  of  East  153d  St.  for  the  Seventh  Ave.- 
Lexington  Ave.  Rapid  Transit. 

FreiBlit  Sited — New  York,  N.  Y. — (Borough  of  Brooklyn)  — 
(Official) — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr., 
Docks  and  Ferries,  Pier  A,  Battery  PI.,  until  noon,  Sept.  17, 
for  building  a  freight  shed  near  the  foot  of  30th  St.,  Brooklyn. 
+*Sub«ay  Station — Nevv'  York,  N.  Y. —  (Borough  of  Man- 
hattan)—  (Official) — The  contract  for  the  construction  of  the 
station  finish  on  Section  No.  2,  Route  Nos.  36  and  37  of  the 
Astoria  Elevated  R.R.  has  been  awarded  to  CHARLES  ME.\DE 
&  CO.,  Za  Park  Row,  New  York,  at  $268,102.  Noted  July  15 
and  Aug.  12. 

+Track  Supplies — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)— (OfflciaD — Contracts  have  been  awarded  by  the  Public 
Service  Commission  for  furnishing  track  materials  and  sup- 
plies as  follows:  Untreated  ties  and  timber,  J.  H.  BURTON  & 
CO.,  at  $1,273,856;  treated  ties  and  timber,  LONG  LEAF  PINE 
CO.,  INC..  at  $100,362:  special  work,  order  No.  3,  RAMAPO 
IRON  WORKS,  at  $54,960;  special  work,  order  No.  4,  WIL- 
LIAM WHARTON  JR..  &  CO..  at  $41,907;  cast  iron,  AMERI- 
CAN BRAKE  SHOE  &  FOUNDRY  CO.,  at  $10,528;  screw  spikes, 
AMERICAN  IRON  &  STEEL  MFG.  CO.,  at  $25,741;  malleable 
iron.  FORAN  FOUNDRY  &  MFG.  CO.,  $36,118;  tie  plates  type 
A.  HERBERT  W.  LOCKWOOD.  at  $123,975;  also  tie  plate  type 
"D"  $8239;  tie  plates,  tvpes,  "E",  "F",  "G"  and  "H"  $17,139  and 
cut  track  spikes,  at  $34,338;  tie  plates,  type  "B"  L.  D.  ROCK- 
WELL, at  $13,267;  also  type  "C",  $5,140;  bolts  and  nuts. 
OLIVER  IROT^  &  STEEL  CO.,  at  $117,911.  Noted  July  29, 
and  Aug.  26. 

Jetties — Stone  Harbor,  N.  J. — Press  reports  state  that  the 
City  Council  has  authorized  the  construction  of  V-shaped 
Jetties  on  the  cliannel  front  between  Tu.xedo  Point  and 
Shelter  Haven  Inlet. 

Coal  Pier — Baltimore,  Md. — The  Pennsylvania  R.R.  Co.  will 
revise  plans  for  the  construction  of  its  coal  pier.  A.  C.  Stand, 
Philadelphia,  is  Ch.  Engr. 

Flood  Protection — Augusta.  Ga.— -According  to  press  reports 
the  City  Council  has  passed  a  resolution  to  call  for  Isids  on 
the  purchase  of  $250,000   fiood  protection  bonds. 

♦Pier  Sheds — Savannah,  Ga. — The  contract  for  constructing 
pier  sheds  (exclusive  of  steel  frame  and  foundations)  has 
been  awarded  bv  the  Ocean  Steamship  Co..  Savannah,  to 
IRWIN  &  LEIGHTON.  126  North  12th  St.,  Philadelphia.  J.  G. 
Basinger,   52  Broadway,   New  York,  N.  Y.,   is   Engr. 

Embankment — Fernwood.  Jliss. — Bids  will  be  received  by 
the  Chief  Engineer.  Fenwood  &  Gulf  R.R.  Co.,  tor  placing 
38.000  cu.yd.  of  embankment.  The  work  is  to  be  completed  in 
five  months. 

Pile  Foundations,  Etc. — New  Orleans,  La. — Bids  will  be  re- 
ceived by  Ernest  M.  Loeb,  Pres.  Bd.  of  Comrs.,  200  New  Or- 
leans Courthouse  Bldg.,  until  2  p.m.,  Sept.  15,  for  constructing 
the  pile  foundations  for  the  workliouse,  annex,  drier  house, 
boiler  and  transformer  house,  and  connections,  for  the  public 
grain  elevator,  at  the  foot  of  Bellecastle  St.  Ford,  Bacon  & 
Davis,  921  Canal  St.,   New  Orleans,  La.,   is  Arch. 

Speedway — Louisville,  Ky.  —  The  Louisville  Automobile 
Speedway  Co..  Louisville,  -will  be  organized  with  a  capital  of 
$250,000  to  construct  a  speedway  of  creosoted  oak. 

Retaining    AVall — Cincinnati.    Ohio — Bids    will    be    received 
the   Board    of  County   Commissioners   until    noon,    Sept.    17, 


nd   retaining  wall  on  Four 

+Flre  Boat  Repairs — Cleveland,  Ohio — The  contract  for  the 
rebuilding  and  repairing  of  the  fire  tug  "Clevelander"  has 
been  awarded  to  the  MANITOWOC  CO.,  at  $33,500.  A.  A. 
Benesch,  is  Dir.  of  Pub.  Ser. 

Elimination  of  Grade  Crossing — Cleveland.  Ohio — Press 
reports  state  that  preliminary  plans  have  been  approved  bv 
the  City  Engineering  Commission  for  the  elimination  of  the 
grade  crossing  between  Fulton  Rd.  and  Detroit  Ave.  on  the 
New  York.  Chicago  &  St.  Louis  R.R.  The  total  cost  of  the 
elimination   will   be   $2,900,000.      The   city's   portion    is    $765,000. 

..Park  Improvement  —  Massillon.  Ohio — (Offlcial) — Bids 
■will  be  received  by  R.  J.  Krisher.  City  Audr.,  until  noon,  Sept. 
20.   for  the  purchase  of  $25,000  in  park  improvement  bonds. 

Retainins  ^Vall — Steubenville,  Ohio — Bids  will  be  received 
by  John  L.  Means.  County  Audr..  until  Sept.  17,  for  construct- 
ing a  retaining  wall  on  Long  Run,  Mt.  Pleasant. 

Retaining-  ^Vall — Youngstown.  Ohio — Bids  will  be  received 
by  the  County  Commissioners,  until  10  a.m..  Sept.  10,  for  con- 
structing a  retaining  wall  on  McCartney  Rd. 
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nrnlnaKc — Adrian,  Mich. — Press  reports  that  the  county 
will  spend  about  $85,000  for  draining  the  eastern  section  of 
the  county. 

UrainnKC — Aledo,  111. — Bids  will  be  received  by  the  Central 
States  Engineering  Co.,  Room  402  Hershey  Bank  Bldg..  Mus- 
catine, Iowa,  until  7:30  p.m.,  Sept.  24,  tor  the  construction 
of  three  sections  of  tile  drains  in  Mercer  County,  111. 

Drainage — Des  Moines,  Iowa — According  to  press  report.s, 
the  Harmon  lOngineering  Co.,  Peoria,  111.,  has  been  engaged  to 
prepare  plans  for  reclaiming  about  23.000  acres  of  land  along 
Skunk   River,    in   Polk,   Story  and   Jasper  counties. 

Drainage — Muscatine.  Iowa — Bids  will  1)6  received  by  the 
Central  States  Engineering  Co.,  Room  402,  Hershey  Bldg. 
until  Sept.  24  tor  constructing  three  contract  sections  of 
dramage  aggregating  about  47  miles. 

River  Improvement — St.  Louis.  Mo. — Press  reports  state 
that  the  Board  of  Aldermen  has  been  requested  to  call  a  spe- 
cial election  for  the  purpose  of  issuing  $5,500,000  in  bonds 
for  improving  the  River  des  Peres. 

•  ,-  D'ainnBc — Lonoke.  Ark. — Plans  have  been  prepared  for 
the  drainage  of  about  10,000  acres  in  Indian  Bayou  District 
No.  2  and  bids  will  soon  be  called  for.  The  Charles  Miller 
Engineering  Co..  Southern  Trust  Bldg.,  Little  Rock,  Ark..  Is 
Engr.     The  estimated  cost  is  $40,000. 

Smokestack — El  Paso.  Tex.— It  is  reported  that  the  El  Paso 
Smelter  Co.  plans  the  erection  of  a  300-ft.  smokestack  to  cost 
about  $250,000. 

Drainage — Houston.  Tex. — It  is  planned  to  issue  $140,000 
in  bonds  for  the  construction  of  a  drainage  system. 

Natatorium  —  Aberdeen.  Wash.  —  Plans  have  been  com- 
pleted for  a  swimming  pool  to  be  of  corrugated  iron,  and  a 
club  house  for  the  Aberdeen  Brewing  Co.  The  estimated  cost 
IS  $15,000. 

Hike — Cathlamet.  Wash. — Bids  will  be  received  bv  the  Com- 
Commissioners  of  Diking  District  No.  1.  until  2  p.'m.  Oct  1 
for  constructing  a  system  of  dikes,  including  automatic  tide 
gates,  pumping  stations,  etc.  G.  H.  Kyle.  718  Spalding  Bldg.. 
Portland.  Ore.,  Is  Engr.     Noted  May  27  and  Aug.   19. 

Drainage — North  Yakima.  Wash. — The  city  will  soon  hold 
an  election  to  vote  on  $80,000  in  bonds  for  the  construction 
of  the  West  Side  Drainage  District.     L.  O.  Meigs  is  City  Atty. 

Elimination    of    Grade    Crossing — Portland.    Ore. — Proceed- 
ings will  be  started   for  a  general   grade   crossing  elimination 
project    along    the    line     of    the    Oregon-Washington     R.R.     & 
the    head    of   Sullivan    Gulch    to    the    city 
"      ost    about    $750,000.    and    plans    have 
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been   completed.      A.   L.    Barbur   is   Aiidr 

Retainine  IVails — St..  John.  N.  B.— The  City  Council  plans 
to  construct  retaining  walls  on  Main.  Moore  and  Rockland 
St.  at  an  estimated  cost  of  $16,300.     H.  ^.  Wardroper  Is  Clk. 

BUILDINGS 

Other  Vems  TclatUc  to  BuiUina  Conslruction  will  be  fmmd  under  the  fonoicina  hcaO- 
tnns:  "Industrial  Works:"  "Fidt  rat  Government  Work"  and  "Miscellaneous  " 

Fulton.  N.  Y. — Plans  are  being  prepared  bv  Clarence  Brazer, 
.\rch..  1133  Broadway.  New  York,  for  the  construction  of  a 
church  and  parish  house  for  the  Zion  Episcopal  Church.  Esti- 
mated cost,  $50,000.  M  J.  Peters  Is  Pastor  and  Chn.  of  Bldg. 
Com. 

Ithaca,  X.  Y. — Bids  are  being  received  by  the  Civil  Engi- 
neering Department  of  Cornell  University  on  the  general  con- 
tract for  the  construction  of  a  one-story  reinforced-conerete 
and  tile  observatory  near  the  Agricultural  College.  The 
estimated  cost  is  $50,000.  Le  Roy  P.  Burnham,  3  Central  Ave., 
is    Arch. 

New  York.  N.  Y. —  (Borough  of  Bronx) — Plans  are  being 
prepared  by  Gustave  E.  Steinbach,  Arch..  15  East  40th  St.. 
New  York,  for  the  construction  of  a  l>i -story  church  on  Tin- 
ton  Ave.  near  155th  St.  for  the  St.  Anselm  Church.  The  esti- 
mated cost  is  $60,000  Bernard  Kevenhoester.  673  Tinton  Ave., 
is  Pastor. 

New  York,  N.  V. —  (Borough  of  Bronx) — Bids  will  be  re- 
ceived about  Nov.  1,  by  Anthony  F.  A.  Schmitt.  Arch..  604 
Courtland  Ave.,  for  the  construction  of  a  one-story,  100x151- 
ft.  church  at  College  Ave.  and  145th  St.  for  St.  Rita's  Church. 
The  cost  is  estimated  at  $75,000. 

i«ew^  York,  N.  Y. —  (Borough  of  Brooklyn) — Plans  are  being 
prepared  by  Nelson  &  Van  Wagenen,  Arch.,  15  West  38th  St.. 
New  York,  for  the  construction  of  a  church  at  Bedford  Ave. 
and  Hawthorne  St.  for  the  Congregational  Church  of  the 
Evangel.      The   estimated   cost   is   $40,000. 

New  York.  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Shape  .Sr  Bready.  Arch..  220  West  42d  St..  for 
the  construction  of  a  seven-story  building  at  42d  St.  and  Sec- 
ond Ave.  for  the  New  York  College  of  Dentistry.  The  esti- 
mated  cost  is   $50,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  Oceanic 
Investing  Co.  plans  to  construct  a  20-storv  building  to  be 
known  as  the  Astor  Trust  Co.  Bldg..  at  Fifth  Ave.  and  42d  St. 
The  oost  is  estimated  at  $1,000,000.  Montague  Flagg,  2d,  109 
Broad  St.,   is  Arch. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Edgar  A.  Lew 
will  build  an  apartment  house  at  a  cost  of  $500,000.  Schwartz 
&  Gross.  347  Fifth  Ave.,  Is  -A.rch. 

New  York,  N.  Y — (Borough  of  Queens) — The  Long  Island 
Loft  Corporation  has  had  plans  prepared  tor  the  construc- 
tion of  a  five-story.  54xl87-ft..  brick  loft  building  at  Wilbur 
Ave.  and  Sunswick  St..  Long  Island  City.  The  cost  is  esti- 
mated at  $90,000. 

New  York,  N.  Y. —  (Borough  of  Richmond) — Mason  R. 
Strong.  Arch..  7  Wall  St,  New  York,  has  prepared  plans  for 
the  construction  of  a  three-story.  75xl47-ft..  orphan  asylum 
at  Ft.  Wadsworth.  S.  I.,  for  the  Bethlehem  Orphans'  Home. 
College  Point.  L.  I.  The  estimated  cost  is  $100,000.  Noted 
Mar.  25. 
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Syracuse,  N.  Y. — Preliminary  plans  are  being  prepared  by 
Jamt-s  I.  Meehan  Co..  Arch.,  1611  First  North  St..  lor  the  con- 
struction of  a  five-story  clubhouse.  The  estimated  cost  is 
$100,000. 

White  Plaina,  N.  Y. —  (Official) — Bids  were  received  for  the 
construction  of  a  workhouse  and  penitentiary  at  East  View, 
for  the  Westchester  County  as  follows:  Wells  Bros.  Construc- 
tion Co..  3G6  Fifth  Ave.,  Niw  Yorli,  $543,000;  John  H.  Parker 
Co.,  315  Fourth  Ave.,  New  York,  $547,695;  John  T.  Brady  &  Co., 
103  Park  Ave.,  New  York,  S54S,S40;  Norcross  Bros.  Co.,  103 
Park  Ave..  New  York,  $556,500;  George  A.  Fuller  Co.,  Ill 
Broadwav.  New  York,  $560,785.  Thomas  F.  Cox,  Jr.,  is  Clk. 
of  Westchester  County  Bldg.  Comn.  Noted  July  22  and 
Aug.   19. 

Nenark,  N.  J. — The  Common  Council  has  petitioned  the 
Finance  Committee  to  appropriate  $40,000  to  be  used  for  re- 
pairs to  the  Central  Market. 

.  .  CRrhondale,  Penn. — Plans  are  being  prepared  by  E.  H. 
Davis,  Arch.  Scranton,  for  the  construction  of  a  two-story, 
brick  and  concrete  high  school.     The  estimated  cost  is  $100,000. 

Iiulinn.i,  Penn. — The  Indiana  State  Normal  School  plans  to 
expend  sr,'i,iiii(i  on  .ilterations  and  additions  to  its  buildings. 
James   i:.  .Vim  nt  is  in  charge  of  construction. 

+  |-liiliiil<'l|iliiii,  Penn (Official) — WILLIAM  R.  DOUGH- 
ERTY 160S  Sunsom  St.,  Philadelphia,  has  been  awarded  the 
general  contract  for  the  construction  of  a  seven-story, 
45xl79-ft.,  building  with  four  45xl75-ft.  wings  at  54th  St.  and 
Cedar  Ave.  for  the  Miserecordia  Hospital.  E.  P.  Durang  & 
Son,  12th  and  Chestnut  St..  is  Arch     Noted  Anr.  1  and  July  15. 

+  Phllndeliiliia,  Penn. —  (Official) — The  contract  tor  the  con- 
struction of  an  immigrant  station  at  Reed  St.  Yards.  South 
Wharfs,  for  the  Pennsvlvania  R.R.  has  been  awarded  to  JOHN 
N.  GILL  &  CO.,  1213-15  Filbert  St.,  Philadelphia,  at  $84,995. 
Other  bidders  were;  Fred  A.  Havens  &  Co.,  S45  North  19th  St., 
$93,017;  Brann  &  Stuart  Co.,  Arcade  Bldg.,  $87,511;  Barclay, 
White  &  Co..  $97,377;  Armstrong  &  Latta  Co.,  North  Land 
Title  Bldg.,  $87,354;  William  R.  Dougherty,  1608  Sansom  St., 
$;-S.633.     Noted  July  22  and  29. 

+Pitt!iliureii,  Penn. — The  Finance  Committee  of  the  Board 
of  Public  Education  has  awarded  the  general  contract  for  the 
construction  of  the  South  Hills  High  School  on  Ruth  St.  to 
GOLDEN  &  CRICK,  3512  Fifth  Ave.,  Pittsburgh,  at  $224,008. 
Noted  June  10. 

+Pitt.sliurBh,  Penn. — The  contract  has  been  awarded  to  the 
THOMPSON-STARRETT  CO..  at  $232,950,  for  the  construction 
of  the  Bailey  High  School,  at  Ruth,  Harwood  and  Eureka  St. 
and  Secane  St.     Noted  June   10. 

PittsburK'h.  Penn. — The  Americus  Republican  Club  plans 
the  construction  of  a  seven-story  clubhouse  at  Penn  Ave.  and 
Fourth  St.,  to  cost  about  $150,000.  F.  J.  Osterling,  316  Fourth 
Ave.,   is  Arch. 

.Vfcron,  Ohio — Plans  have  been  prepared  by  George  J.  Ball, 
.Vrch..  Crosier  St.,  for  the  construction  of  a  two-story  home 
for  nurses  at  the  People's  Hospital.  The  cost  is  estimated  at 
$50,000.     Noted   May   13. 

CleTcIanil,  Ohio — Bids  will  be  received  until  noon,  Sept.  27, 
by  the  Clerk  of  Board  of  Education,  Rockwell  and  East  Sixth 
-St..  for  the  construction  of  a  school  at  Almira  Ave.  and  West 
9Sth  St.     Frank  G.  Hogan  is  Dir.  of  Schools. 

Evnnsvllle,  Ind. — The  Hotel  Building  Co.,  will  build  an 
eight-storv  hotel,  to  be  known  as  the  Hotel  McCurdy,  at  a 
cost  of  $500,000. 

Indianapoli.s,  Ind. — A.  M.  Glossbrenner,  Chn.,  Organization 
Com.  of  Indianapolis  Armory  Bldg.  Assoc,  has  prepared  tenta- 
tive plans  for  the  construction  of  an  armory  for  the  Indiana 
National  Guard.     Noted  Aug.  19, 

+-\lbion.  Mich The  FRANK  L.  SHOEMAKER  CONSTRUC- 
TION CO.,  Kalamazoo,  has  been  awarded  the  general  contract 
for  the  construction  of  a  two-story  physics  building  at  the 
.\lbion  College.      Estimated  cost.   $40,000.     Noted   Aug.   19. 

Marquette,  Mich. — The  Board  of  Education  plans  the  con- 
struction of  a  three-storv,  brick  and  stone  high  school.  John 
D.  Chubb,  109  North  Dearborn  St.,  Chicago,  111.,  is  Arch. 
The  estimated   cost   is  $120,000.     Noted   May   27. 

Chicago,  III. — The  Cole  Motor  Co.  of  Illinois  will  build  a 
four-story  display  house  at  2326  Indiana  St.,  to  cost  $70,000. 
Edgar  C.  Frady  is  Pres. 

Chlcaeo,  111. — Harry  W.  Rubloff  plans  the  construction  of  a 
three-story  theater  and  office  building  at  69th  and  Green  St. 
Estimated  cost,  $100,000. 

+C'hippewa  FnllH,  Wis. — The  contract  for  the  construction 
of  an  office  building  for  the  Edward  Rutledge  Charity  Corpor- 
ation, has  been  awarded  to  W.  J.  KINGSLEY,  Faribault,  Minn., 
at  S41.300.     Noted  July  S  and  15. 

MadiNon,  Wis. — Claude  &  Starck,  Arch.,  has  prepared  plans 
for  the  construction  of  a  two-story,  75xll5-ft.,  brick  school  to 
cost  $60,000. 

+  Manteiio,  Wis. — The  general  contract  for  the  erection  of 
the  new  M.ari)uette  county  courthouse  and  jail,  estimated  to 
cost  $60,000.  has  been  awarded  to  S.  D.  KNUDSEN  and  F.  D. 
BURGESS.  Waupaca,  Wis.     Noted  July  22  and  Aug.  19. 

ShehiiyKnn.  Wis — The  Board  of  Public  Works  will  soon 
award  the  contract  for  the  construction  of  a  three-story,  56x 
150-ft..  brick  and  stone  city  hall.  Herman  W.  Buemming,  521 
Jackson  St.,  Milwaukee,  Wis.,  is  Arch.  The  estimated  cost  is 
$115,000. 

+Ames,  Iowa — The  State  Board  of  Education  has  awarded 
the  general  contract  for  the  construction  of  a  dormitory  for 
girls  at  the  Iowa  State  College  to  the  J.  B.  EVANS  CON- 
STRITCTK~)N  CO.,  Mexico,  Mo.  The  estimated  cost  is  $60,000. 
Noted  Sept.   2. 

Ames,  lona^ — ..VU  bids  received  for  the  construction  of  a 
science  building  at  the  Iowa  State  College  have  been  rejected 
by  the  State  Board  of  B^ducation.  New  bids  will  soon  be  re- 
ceived.    The  cost  is  estimated  at  $60,000.     Noted  Sept.  2. 


+Chproliee,  Iowa — The  general  contract  for  the  construc- 
tion of  the  Cherokee  High  School  has  been  awarded  to  PAY- 
ANT  &  BRASS.  Faribault,  Minn.,  at  $67,805.     Noted  June  17. 

Mason  t'lty,  Io«-n — The  Brotherliood  of  America  organiza- 
tion plans  to  construct  a  peimanent  home  for  the  order  at 
Mason   City.      The   cost  is   estimated   at   $250,000. 

Sioux  City,  Iowa — Preliminary  plans  have  been  prepared 
by  Beuttler  &  Arnold,  Arch.,  Davidson  Auto  Blk.,  for  the  con- 
struction of  a  Masonic  Temple  at  Ninth  and  Douglas  St.  for 
the  York  Rite  Bodies.  The  estimated  cost  is  $100,000.  Noted 
Sept  2. 

+  New  Duiuth,  Minn The  Minnesota  Steel  Co.  has  awarded 

the  contract  to  GEORGE  H.  LOUNSBERRY,  Duiuth,  Minn., 
for  the  construction  of  a  brick  and  concrete  office  building 
and  chemical  laboratory.     The  estimated  cost  is  $100,000. 

+St.  Paul,  Minn. —  (Official) — The  contract  for  the  construc- 
tion of  a  12-story,  150x200-ft.,  brick  and  stone  hotel  to  be 
known  as  the  Hillcrest  at  Dale  St.  and  Grand  Ave.  for  the 
Booth  Hotel  Co.  has  been  awarded  to  the  WELLS  BROS.  CO., 
407  Lowrv  Bldg.,  St.  Paul.  The  cost  is  estimated  at  $2,000,000. 
Mark  Fitzpatrick,  17  West  Ninth  St.,  is  Arch. 

+Cofl'eyviIle,  Kan. — The  contract  for  the  construction  of  a 
two-storv  96xl43-ft.  brick  and  steel  terminal  building  for  the 
LTnion  Tiaction  Co.  has  been  awarded  to  CLEMENTS  Sz 
LAVERY.  The  estimated  cost  is  $40,000.  Austin  Allen,  1212 
Scarritt    Bldg.,    Kansas    City.    Mo.,    is    Arch. 

+Salina,  Kan. — The  general  contract  for  the  construction 
jf  a  two-story.  108xl22-ft..  brick  and  concrete  church  for  the 
First  M.  E.  Church  has  been  awarded  to  J.  O.  BROWN.  Arkan- 
sas City,  at  $40,000.  A.  G.  Bennett  is  Pastor.  Wm.  T.  Schmitt, 
Oklahoma  City,  is  Arch.     Noted  July  22. 

Omaha,  Neb. — Plans  are  being  prepared  by  George  B.  Prinz, 
Arch.,  Omaha  National  Bank  Bldg.,  for  the  construction  of  a 
seven-storv  Masonic  Temple  at  19th  and  Douglas  St.  The 
estimated   cost  is   $350,000.     Noted  June   10. 

+Grand  Forks,  N.  D. — The  contract  for  the  construction 
of  an  addition  to  the  Y.  M  C.  A.  l3uilding  has  been  awarded  to 
DINNIE  BROS.,  Grand  Porks  Estimated  cost,  $40,000.  Noted 
May  27. 

Fulton,  Mo. — At  a  recent  election  the  citizens  voted  in  favor 
of  issuing  $55,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  a  school. 

Jennines,  Mo. —  (St.  Louis  post  office) — Plans  are  being  pre- 
pared by  Barnett,  Haynes  &  Barnett,  Arch.,  949  CJentury  Bldg., 
St.  Louis,  for  the  construction  of  a  group  of  buildings  near 
Jennings  for  the  Jesuit  Province  of  Missouri.  The  cost  is 
estimated  at  $400,000. 

Kan.sas  City,  Mo. — It  is  reported  that  plans  are  being 
drawn  for  the  construction  of  a  brick  and  reinfoi'ced-concrete 
hotel  at  2223-25  Grand  Ave.  for  the  Frederick  Realty  &  In- 
vestment Co.  Fred  C.  Merrv,  1009-11  Walnut  St.,  is  Pres.  The 
estimated  cost  is  $150,000. 

+Kansas  City,  Mo. — The  contract  for  the  construction  of  a 
three-story,  77xll3-ft..  brick  and  reinforced-concrete  hotel  at 
1416  Central  St..  for  Neuer  Bros.,  1326-28  Main  St.,  has  been 
awarded  to  AIKEN  &  THAYER.  501  Shukert  Bldg.,  at  $60,152. 
Frederick    H.   Michaelis,    113   McGee   St..   is  Arch. 

Cleveland,  Tex. —  (Official) — All  bids  have  been  rejected  by 
G.  O.  Bartle,  Pres.,  School  Bd.,  for  the  construction  of  a  school. 
Noted  June  17  and  Aug.  26. 

Luliliock.  Tex. — The  Commissioners'  Court  has  ordered  an 
election  for  Sept.  IS  to  vote  on  issuing  $100,000  bonds,  the 
proceeds  to  be  used  for  building  a  new  court  house. 

NacoKdoclies,  Tex. — At  a  recent  election  the  citizens  of 
Nacogdoches  Independent  School  District  voted  in  favor  of  a 
bond  issue  of  $45,000.  The  proceeds  will  be  used  for  the  con- 
sti'uction   of  a  school.      Noted   Aug.   19. 

+Rdniond,  Okla. — The  contract  for  the  construction  of  a 
library  and  classroom  at  the  Central  State  Normal  School  has 
been    "awarded    to    KREIPKE    &    SCHAFER,    El    Reno,    Okla., 

at  $46,500. 

Colorado  Springs,  Colo. — Plans  are  being  prepared  for  the 
construction  of  an  addition  to  the  Union  Printers  Home,  for 
the  International  Typographical  Union.  Marsden  G.  Scott  is 
Pres.     The  estimated  cost  is  $50,000. 

Denver.  Colo. — The  Directors  of  the  Children's  Hospital 
plan  to  construct  a  four-storv  hospital  at  19th  and  Downing 
St.  Estimated  cost,  $210,000.  Mrs  Edith  M.  Burger  is  Pres. 
of  the   hospital. 

+Mianii,  Ariz E.  GARFIELD  has  been  awarded  the  con- 
tract for  the  construction  of  a  high  school.  Trost  &  Trost. 
Mills  Bldg.,  El  Paso,  Tex.,  is  Arch.  The  estimated  cost  is 
$70,000.      Noted    May    20. 

Seattle,  Wasli. — Bids  will  soon  be  received  by  George  W. 
Lawton,  Arch..  Alaska  Bldg.,  for  the  construction  of  a  three- 
story,   brick   and   terra   cotta  Masonic   temple    to   cost    $125,000. 

Tacoma,  Wash.  —  Plans  have  been  prepared  by  Luther 
Twitchell.  Arch..  Savage-Scofield  Bldg..  for  the  construction  of 
a  three-story,  reinforced-concrete  addition  to  the  Bankers 
Trust    Bldg..   Pacific   Ave.      The   estimated   cost  is   $65,000. 

+Walla  Wallo,  Wash. — The  contract  for  the  construction  of 
St.  Mary's  Hospital  has  been  awarded  to  W.  J.  BEEZER.  The 
estiniated  cost  is  $250,000.     Noted  May  6,  June  3   and  July  15. 

The  Walter  A.  Zeinieker  Supply  Co.,  St.  Louis,  Mo.,  has 
purchased  the  goodwill  and  stock  of  the  Bintliff  Supply  Co. 
The  latter  company  did  a  general  railroad,  mill  and  factory 
supply  business  and  specialized  in  the  manufacture  of  railroad 
track  tools. 

The  Webster  &  Perks  Tool  Co.,  Springfield,  Ohio,  has  con- 
solidated with  the  Bauroth  M.T^hine  &  Tool  Co.,  Toledo,  Ohio, 
and  has  moved  the  machinery  and  equipment  of  the  latter 
plant  to  Springfield. 


Seiitomhor  ^^C^.  lOl.'i 
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New  York — Colimilms  i>i  iMayville  U.K.  Co.  granted  fran- 
chise for  railway  through  Columbus  Township,  Mayvillc.  C. 
P.   Northrup,  Corry.    r.iin.,   Pres. 

New  York — New  York  State  Rys.  asked  for  franchise  to 
extend  Elm  St.  I-ine,  Utica.  B.  E.  Tilton,  Utlca,  Gen.  Mgr. 
Noted    Aus.    5. 

IVnnHylvnnln — Eastern  Pennsylvania  Rys.  Co.  plans  expen- 
diture of  $21G,000  for  improvements,  including:  two-mile  exten- 
sion from  Nichols  St.,  Pottsville,  to  St.  Clair.  W.  B.  Rockwell, 
Pottsville,  Mgr.  and  Pur.  Agt. 

Maryland — Chambersburg.  Greencastle  &  Waynesboro  St. 
Ry.  Co.  plans  extension  from  Blue  Ridge  Summit  to  either 
Thurmont  or  Emmitsburg.  eight  or  10  miles.  D.  B.  Fretz, 
Chambersburg,   Penn..   I'res. 

Maryland — Hagerstown  &  Frederick  Ry.  Co.  considering 
proposition  to  extend  line  from  Thurmont  to  Emmitsburg,  Md., 
about  seven  miles.     E.  L.  Coblentz.  Frederick,  Pres. 

Yirglnla — Chester  &  City  Point  Electric  Ry.  Corporation 
incorporated  to  construct  railway  from  Chester  to  Hopewell 
and  City  Point,  nine  miles.      H.   D.   Eichelberger.   Pres. 

West  VIrKlnIa — Monongahela  Traction  Co.  has  made  pre- 
liminary survey  for  extension  from  Fairmont  to  Glenville. 
S.    B.    Miller,    Fairmont.    Ch.    Engr.      Noted   Sept.    2. 

North  Carolina — Watauga  &  Yadkin  River  R.R.  contem- 
plates extension  from  l^arbv  to  either  Blowing  Rock  or  Boone. 
H.   C.   Landon,   North   Wilkesboro.   Gen.   Mgr. 

Georgia — Adams  &  Sturm,  Columbus,  Ohio,  is  interested  in 
proposed  Atlanta-Carolina  Electric  Ry.  from  Atlanta  to 
Augusta.   Ga. 

.\laliama — Alabama  &  Mississippi  R.R.  plans  to  extend  line 
from  Vinegar  Bend,  Ala.,  to  Evanston,  Miss.  N.  E.  Turner, 
Vinegar   Bend,    Pres. 

Louisiana — Krause  &  Managan  Lumber  Co.  plans  tram- 
road,  Sii  miles  long  with  two  miles  of  spur  track,  on  timber 
land  at  Gillis. 

Kentucky — Louisville  &  Nashville  R.R.  is  surveying  for  a 
line  from  Ermine  along  Colly  Creek  to  coal  and  timber  tracts. 
T\'.    H.    Courtenay,    Louisville.    Ch.    Engr. 

Ohio — Cleveland  Rv.  has  asked  for  a  franchise  for  a  line 
on  State  Road  through  Brooklyn  Township.  G.  L.  Radcliffe, 
Cleveland.   Gen.   Mgr. 

Ohio — West  End  Rapid  Transit  Co..  recently  incorporated, 
will  construct  railway  from  Anderson's  Ferry  to  the  inter- 
section of  Third  and  Vine  St..  Cincinnati,  to  furnish  an  en- 
trance to  the  citv  for  the  Cincinnati,  Lawrenceburg  &  Aurora 
Electric   St.    R.R.    Co. 

Indiana — Plans  being  considered  for  an  electric  railway 
from  Fisher's  Station  to  Marion,  via  Noblesville,  PerkmsviUe 
and  Elwood. 

■Wisconsin — S.  C.  Lingelbach.  Milwaukee,  is  interested  in 
railway  from  Green  Bay  to  Sheboygan  via  Manitowoc. 

+Wisoonsin — Badger  Rv.  &  Light  Co.  awarded  contract  for 
completing  local  and  interurban  street  railway  system  to 
C.    E.   COON   &   CO..    Cleveland.    Ohio. 

Minnesota — St.  Paul  Southern  Electric  Ry.  Co.  asked  to 
construct  a  railway  from  Inver  Grove  to  St.  Paul  Park,  north- 
ward to  Red  Rock.     W.  L.  Sonntag,  St.  Paul,  Gen.  Mgr. 

North  Dakota— Midland  Continental  R.R.  plans  to  extend 
line   from   Wimbledon   to  Grand  Forks.     J.   M.  Mall,  Pres. 

South  Dakota— Great  Northern  Ry.  plans  railway  from 
Sioux  Falls  to  Denver.  Colo.  A.  H.  Hogeland,  St.  Paul,  Minn., 
Ch.    Engr. 

♦Montana- Chicago.  Milwaukee  &  St.  Paul  Ry.  awarded 
contract  for  railwav  from  Three  Forks  to  Radersburg,  Mont., 
to  CLIFTON,  APPLEGATE  &  CO.,  Spokane,  Wash.  C.  F. 
Loweth.    Chicago,    Ch.    Engr. 

Montana — Great  Falls  &  Southwestern  Ry.  incorporated 
to  construct  railway  from  Ulm  to  Hound  Creek,  east  of  Great 
I?'alls,  about   60   miles. 

Montana — Surveys  being  made  for  a  railway  from  Nye  to 
Cook,    Mont. 

Missouri — Ozark  Ry.  Co.  will  issue  $125,000  bonds  and 
$250,000    stock   for   line   from   Missouri    to   Arkansas. 

Missouri — Project  for  Nevada,  Lebanon  &  Eastern  R.R. 
between  Lebanon  and  Nevada  is  being  revived.  S.  W.  Thomp- 
son   interested. 

Oklahoma — St.  Louis  &  San  Francisco  R.R.  plans  to  enlarge 
its  yards  at  Afton.     F.  G.  Jonah,  St.  Louis,   Ch.  Engr. 

Texas — Galveston.  Harrisburg  &  San  Antonio  Ry.  granted 
permission  for  industrial  track  over  C.  H.  Milby  property. 
W.    B.    Scott,    Houston.    Pres. 

.Arizona — Atchison.  Topeka  &  Santa  F^  Ry.  will  construct 
line  from  Seligman  to  Bagdad  district,  tapping  Hillside  min- 
ing district.     J.  A.  Jaeger.  Prescott.   Ch.   Engr. 

AVashiuKton — Oregon- Washington  R.R.  &  Navigation  Co. 
plans  railway  between  Point  Defiance  Line  and  Olvmpia. 
Estimated  cost,  $500,000.  J.  R.  Holman,  Portland,  Ore.,  Ch. 
Engr. 

Washineton — O.  R.  Vahl  is  interested  in  a  railwav  from 
Chelan  to  Aurelia  Crown  Mine  near  Stehekin. 

Calirornia — Oakland,  Antioch  &  Eastern  Rv.  plans  to  ex- 
tend line  to  Martinez.  H.  A.  Mitchell,  San  "Francisco  Sec. 
and   Gen.   Mgr. 


California — Right-of-way  being  secured  by  Hermosa  Beach 
Lhamber  of  Commerce  for  railway  to  connect  with  Pacitic 
Electric    Ry.    at    Belvidere. 

Calirornia — McCloud  Lumber  Co.  will  extend  its  logging 
road  SIX  miles  to  a  point  near  Pummoce  Mountain.  Bartle. 


California — Mineral  Products  Co.  will  construct  railway 
from  Patterson  to  Red  Mountain  through  Del  Puerto  Canyon 
to  Magnesite  and  Manganese  Mines. 

LIGHT,   HKAT  AND    I'OWKIl 

Bar  Harbor.  Maine — Town  has  decided  to  establish  munici- 
pal  electric-light   plant. 

♦  North  Gorhnm.  Maine — Cumberland  County  Power  &  Light 
Co.,  Portland,  awarded  contract  for  300-ft.  dam  across  the 
Presumpscot  River  at  North  Gorham  to  H.  P.  GUMMING  CON- 
STRUCTION  CO..    Ware.    Mass.      Noted    Aug.    12. 

+Bridg;eport,  Conn. — Bridgeport  Projectile  Co.  awarded 
contract  for  one-story,  brick  and  steel  boiler  house  on  Con- 
necticut Ave.  to  S.AMUEL  AUSTIN  &  SONS  CO.  Cost,  about 
$20,000. 

:«tBufIaIo.  N.  Y. —  (Official) — Bids  will  be  received  until  2:30 
p.m..  Sept.  24,  by  E.  S.  Elwood,  Secy.,  State  Hospital,  Conn., 
Capitol,  Albany,  for  additional  boiler  and  heating  work  at 
Buffalo  State   Hospital. 

*.Vew  Y'ork,  N.  Y. —  fOfflcial) — Bids  will  be  received  until 
11  a.m.,  Sept.  28,  by  Board  of  Water  Supply,  Municipal  Bldg., 
for  electrical  operating  equipment  for  gang-driven  valves  and 
sluice  gates  at  .Xshokan,  Kmsico,  Hill  A^iew  and  Silver  Lake 
reservoirs.      Charles    Strauss    is    Pres..    Bd    .of    Water    Supply. 

New  York,  N.  Y', —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  the  Department  of  Public  Charities. 
Municipal  Bldg.,  until  10:30  a.m..  Sept.  22.  for  steam  heating 
system   at   Greenpoint   Hospital. 

Niacara  Falls,  N.  Y' — Niagara  Palls  Power  Co.  is  preparing 
plans  for  three  additional  units  to  its  power  plant.  Estimated 
cost.  $1,000,000. 

Rochester,  N.  Y'. — Taylor  Instrument  Co.  will  build  58x70-ft 
boiler  house  at  95  Ames  St.  Estimated  cost.  $10,000.  A.  S. 
Crocker.  Arch. 

Bloonifield,  N.  J. — International  Arms  &  Fuse  Co.  has  plans 
for  a  power  plant  in  connection  with  its  new  factory  on 
Grove  St. 

^^■inchester,  Y^a. — Reported  that  a  municipal  electric-light 
plant  is  under  consideration.  Dr.  Hunter  H.  McQuire  is  Chn 
of  Light  Com. 

Columbus,  Ga. — City  considering  municipal  electric-light 
plant.     W.   C.   Campbell  is  City  Engr. 

+Cineinnati,  Ohio — Building  Commission  of  new  court- 
house awarded  contract  for  mechanical  equipment,  including 
complete  power  plant  and  other  electrical  equipment,  to 
STANDARD  ENGINEERING  CO..  at  $203,855.  S.  Franklin 
Gardner,   Engr.-in-Charge. 

♦  Shelby,  Ohio — Contract  for  a  municipal  electric-light 
and  heating  plant  awarded   to  JOSEPH  L.   SKELDON,  Toledo. 

Mt.  Pleasant,  Mich. — City  Council  considering  the  purchase 
of  plant  and  equipment  of  the  Consolidated  Light  &  Power  Co. 

A.xhland,  YVis, — Plans  being  prepared  by  Henry  Wildhagen, 
Arch.,  for  new  electric-light  plant  for  Ashland  Light,  Power 
&   St.   Ry.   Co.      Estimated   cost,    $75,000. 

Davenport,  Iaw.t — City  Council  granted  permission  to 
People's  Lighting  Co.  to  lay  pipe  for  entire  new  steam  heating 
system  in  the  business  section. 


Maquoketa,  Iowa — Citizens  will  vote  Sept.  28  on  franchise 
for  the  newly  organized  Consumers'  Electric  Co.  L.  B.  Carson 
IS  interested. 

Redwood  FalLs.  Minn. — Wherland  Electric  Co.  contemplates 
enlargement    of    its    plant.      R.    F.    ■R'herland.    Secy,    and    Mgr. 

Slayton,  Minn. — Slayton  Power  Co.  will  enlarge  its  plant 
Equipment  will  include  100-hp.  engine,  either  oil,  steam  or 
gas-producing,  generator  and  switchboard,  and  six  miles  of 
transmission   line.      P.   H.   Eddy  is  Mgr 


municipal     power 


Marion,    Kan. — Plans     completed     for    _     ^.„„,     i,v,.,c. 

house  to  replace  one  recently  destroyed  by  fire.  Estimated 
cost.    $0,000. 

o  ?/,''''5?.,^"'\-,T~S'.'''  Council'  has  engaged  Nathan  L.  Jones, 
Smith  Bldg.,  Wellington,  to  prepare  plans  for  contemplated 
municipal   electric-light   plant. 

Laurel,  Neb. — Citizens  voted  to  issue  $12,000  bonds  for  a 
municipal   electric-light   plant. 

r  v.-"".S*"^r*"'*J'-,?'.T,''-~^i''?  ■'^''"  ^^  received  until  Sept.  17  bv 
John  T.  Wood,  Village  Clk.,  for  a  brick  power  station  25-hp 
oil  engine,  15-kw.,  125-  to  250-volt  direct-current  generator^ 
switchboard  and  storage  battery. 

Towner,  S.  D.— C  S.  Rygh,  Alexandria,  Minn.,  has  asked 
a  20-year  franchise  for  an  electric-light  plant,  citv  to  have 
the   privilege    of   purchasing   plant   at   the    end    of   that   period 
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Lrola,  S.  D. — Town  contemplates  an  electric-lighting 
system. 

Alexander,  N.  D. — Citizens  contemplate  an  electric-light 
system. 

Fln.xton,  N.  D. — Franchise  granted  to  Harley  E.  Potter, 
Bowbells.   N.   1).,   for  electric-light   plant. 

DouKlna,  AVyo. — Franchise  granted  to  H.  G.  Hess  for  gas 
plant.      Plana   being  prepared.      Estimated  cost,   $50,000. 

+C'anyon,  Tex, — Contract  for  heating  and  plumbing  equip- 
ment In  West  Texas  Normal  School  awarded  to  DONNELLY  & 
WHITE,   at   $63.31S. 

^Denton.  Tex. — Contract  for  power  plant  for  North  Texas 
Normal  School  awarded  to  J.  A.  JOHNSON  at  $12,700;  con- 
tract for  heating  and  plumbing  awarded  to  KENNISON  BROS., 
at  $14,327. 

Spire.  Okln. — Bonds  for  $10,000  sold  for  a  gas  plant  and 
laying  mains. 

I'ocntello,  Idaho — North  American  Power  &  Light  Co.  pur- 
chased plant  of  Pocatello  Gas  Co.  and  will  expend  about 
$100,000  to  enlarge  and  improve  it.  William  A.  Baehr,  Gen. 
Mgr. 

Albion.  Itah — Citizens  voted  $8,000  bonds  for  light  and 
power  plant. 

Calexlco,  Calif. — Plans  being  prepared  by  Holton  Power 
Co.  for  new  substation  to  replace  present  one.  W.  F.  Holt, 
Redlands,  Pres. 

+Hull,  Que. — City  Council  awarded  contract  for  hydro- 
electric plant  to  CANADI.A.N  GENERAL  ELECTRIC  CO.,  23 
Sparks  St.,  Ottawa,   Ont.,  at   $3S,S40. 

lleeton.  Ont. — Town  Council  contemplates  purchase  of  new 
boilers  and  power  house  eQuipment.     Joseph  Wright,  Clk. 

Drlsden,  Ont. — C.  C.  Watson,  Brigden,  preparing  plans 
for  improving  electric-light  plant  including  new  engine, 
dynamo  and  other  equipment.     Estimated   cost,   $10,000. 

Clintliam,  Ont. — Reported  that  J.  G.  Jackson,  Mgr.  of  Chat- 
ham Hydro-Electric  System,  has  recommended  purchase  of 
electrically-operated  equipment  for  water  pumping  station. 

Granton,  Ont. — Town  Council  plans  a  new  hydro-electric 
system.     Cost,   about  $5,000.      W.   D.   Stanley,  Clk. 

St.  Thomas.  Ont. — Hydro-Electric  Commission  will  build 
new  power  house  and  transmission  station  on  Gas  St. 

BRIDGES 

+Berlln  Mills,  N.  H. — Citv  awarded  contracts  for  reinforced- 
concrete  bridge  to  H.  P.  CUMMINGS  CONSTRUCTION  CO., 
Ware,  Mass.,  tor  masonry,  and  to  BOSTON  BRIDGE  WORKS, 
47    Winter    St.,    Boston,    Mass.,    for    steelwork.      Cost,    $25,000. 

Holyoke.  Ma.sM. — Reported  that  city  will  build  new  bridge 
over  tracks  of  Boston  cS:  Maine  R.R.  at  foot  of  Dwight  St. 
T.  J.  McCarthy.   City  Engr. 

+Salem,  Mass. — City  Council  awarded  contracts  for  abut- 
ments and  piers  of  a  bridge  across  the  South  River  to 
GEORGE  T.  RENDLE,  Boston,  at  $2S,404. 

'*+Brldi;;eport,  Conn. — Bids  for  the  concrete  girder  bridge 
with  double-leaf  bascule  span  at  Stratford  Ave.  received 
Sept.  5  as  follows:  Toole  &  Sunderlin,  Bridgeport,  $468,570; 
Empire  Construction  Co.,  New  York,  N.  Y.,  $469,198;  H.  P.  Con- 
verse Co.,  Boston,  $471,483.  Bids  for  bascules  only  were:  Toole 
&  Sunderlin,  $91,753;  Strebel  Steel  Construction  Co.,  $95,800; 
Empire  Construction  Co.,  $109,265.     Noted  July  22  and  Aug.  19. 

+Hartfard.  Conn. —  (Official) — Board  of  Contract  and  Supply 
awarded  contract  for  thi'ee-span,  reinforced-concrete  bridge 
over  Park  River  at  Capitol  Ave.  to  W.  T.  RYAN  CONSTRUC- 
TION CO.,  129  Barker  St.,  Hartford,  at  $39,420.     Noted  Aug.  26. 

Hartford,  Conn. — Bids  will  be  received  until  11  a.m.,  Sept. 
21,  bv  Board  of  Contract  and  Supply  for  reinforced-concrete 
bridge  at  Montowese  St.     R.  N.  Clark,  City  Engr. 

Buffalo,  ST.  Y. — Common  Council  opened  bids  Sept.  3  for 
rebuilding  Chicago  St.  Viaduct  as  follows,  (a)  complete  in  six 
months,  (b)  complete  in  nine  months:  Lackawanna  Bridge 
Co.,  Buffalo,  (a)  $211,000,  (b)  $209,500;  Lupfer  &  Remick, 
Buffalo,  (a)  $198,500,  (b)  $197,500;  American  Bridge  Co., 
Buffalo,  (a)  $204,500,  (b)  $202,900;  Strobel  Steel  Construction 
Co..    Chicago,    111.,    (a)    $184,700,    (b)    $183,000.      Noted    June    24. 

.Montgromery,  N.  Y. — Town  taxpayers  defeated  an  appro- 
priation of  $4000  for  a  bridge  across  Tin  Brook  in  Town  of 
Walden. 

New  Brunsivick,  N.  J. —  (Official) — Bids  will  be  received 
until  2  p.m.,  Sept.  20,  by  Edward  Burt,  County  Collector,  for 
$69,000  bridge  bonds. 

Cnmensvllle,  Penn. — Reported  that  Clearfield  &  Mahoning 
R.R.  will  build  a  bridge  over  Anderson  Creek  near  Curwens- 
ville. 

+Doylestan'n,  Penn. — Commissioners  of  Bucks  County 
awarded  contract  for  bridge  over  Trout  Run  and  one  over 
Fall  Creek  to  S.  J.  CLARK,  Morrisville. 

Harrisbure,  Penn. —  (Official) — Citizens  will  vote  at  Novem- 
ber election  on  $300,000  bonds  for  viaduct  over  tracks  of  Penn- 
sylvania R.R.  at  Walnut  St.     Noted  July  8. 

+L,ebanon,  Penn. — City  Council  awf-ded  contract  for  three 
concrete  bridges  and  one  iron  girder  bridge  to  FRICK  & 
SONS.  Guilford  St..  Lebanon,  at  $5860.     Noted  Aug.   12. 

Philadelphia,  Penn.  —  State  Water  -  Supply  Commission 
granted  permission  to  the  citv  to  build  a  bridge  across  Frank- 
ford  Creek  at  Torresdale  Ave.  M.  L.  Cooke,  Comr.  of  Pub.  Wks. 

+  l'nlontoiTn,  Penn. — Commissioners  of  Fayette  County 
awarded  contracts  for  bridge  work  as  follows:  CONNELLS- 
VILLE  IRON  \\'ORKS.  steel  superstructures  of  bridge  over 
Middle  Run  at  Gates  in  German  Township,  and  bridge  over 
Dunlap's  Creek  at  Merrittstown  in  Luzerne  Township;  LOUIS 
COSTA,  Dlckerson  Run.  substructure  of  Merrittstown  Bridge, 
and  bridge  over  Dickerson  Run  at  Vanderbilt;  J.  M.  RAMAGE, 
Unlontown.  bridge  at  Gates.     Noted  Aug.  12. 


Chester,  Aa. — Chester  &  City  Point  Electric  Ry.  Co.,  H.  D. 
Eichelberger,  Pres.,  contemplates  a  185-ft.  drawbridge  across 
the   Appomattox   River. 

Beaufort,  S,  ('. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Oct.  12,  by  W.  H.  Hull,  Secy.,  County  Bd.  of  Comrs..  for 
repairs  to  two  piers  of  Whale  Branch  Bridge,  and  for  new 
120-span  steel  or  concrete  highway  bridge  between  St.  Helena 
and  Ladies  Islands.  Shand  Engineering  Co.,  Columbia,  S.  C., 
Engr. -in -Charge. 

Mnoon,  Ga. —  (Official) — Central  of  Georgia  Ry.  will  build 
concrete  subway  to  carry  Pine  St.  under  its  tracks.  Estimated 
cost,  $81,000.     Noted  Sept.   2. 

+Johnsonville,  Tenn. —  (A  correction) — Nashville,  Chatta- 
noga  &  St.  Louis  Ry.  awarded  contract  for  the  superstructure 
of  a  steel  drawbridge  over  the  Tennessae  River  to  LOUIS- 
VILLE BRIDGE  AND  IRON  CO.,  Louisvile,  Ky.,  and  contract 
for  erection  of  the  bridge  to  GOULD  CONTRACTING  CO., 
Nashville.     Noted  Sept.   2. 

Eaton,  Ohio — Bids  will  be  received  until  noon,  Sept.  25,  by 
G.  W.  Rehfuss,  Audr.,  Preble  County,  for  substructure  and 
superstructure  of  bridge  over  Little  Creek  on  the  new  Parrish 
and  Eldorado  Rd.  near  Mackey  and  Braggs,  Jefferson  Town- 
ship. 

New  Lexington,  Ohio — (Official) — Board  of  Commissioners, 
Perry  County,  to  build  bridge  over  South  Fork  of  Jonathan 
Creek  on  New  Lexington  and  Zanesville  Inter-County  Rd.  at 
Stringtown  in  Harrison  Township.  Clyde  M.  Foraker,  County 
Audr. 

+Portsmouth,  Ohio — Commissioners  of  Scioto  County 
awarded  contract  for  floor  and  approaches  of  ne"w  Scioto 
County  Bridge  to  COLEGROVE  &  WEST,  at   $16,410. 

Indianapolis.  Ind. — Council  of  Marion  County  will  be  asked, 
at  its  September  meeting,  to  appropriate  the  sum  of  $100,000 
for  bridge   over  Fall  Creek  at  Senate  Ave. 

Detroit,  Mich. — Lowest  bid  received  for  the  temporary 
Belle  Isle  Bridge  was  that  of  Bohland  Structural  Steel  Co., 
Detroit,   at    $43,075.      Noted   Aug.    19. 

+Grand  Rapids,  Mich. —  (Official) — Contract  for  bridge  over 
tracks  of  Grand  Trunk  Rv.  at  College  Ave.,  N.  E.,  awarded 
to  D.  W.  BOYES,  Grand  Rapids,  at  $12,908.     Noted  Sept.  9. 

Benton,  III. — Bids  "will  be  received  until  1  p.m.,  Sept.  17,  by 
State  Highwav  Commissioner.  Springfield,  for  four  bridges  in 
Franklin  County,  30  to  75  ft.  long.  George  F.  Hampton,  Ben- 
ton, County  Supt.  of  Highways. 

+Carlinsvllle,  III. —  (Official) — State  Highway  Commission, 
Springfield,  awarded  contract  for  the  Sitton  Bridge  in  County 
Line  Township,  Macoupin  County,  to  ILLINOIS  STEEL 
BRIDGE    CO.,   Jacksonville,    at    $6430. 

+  riiippewa  Falls,  Wis. — Contract  for  a  double-arch  rein- 
forced-concrete bridge  at  East  Spring  St.  awarded  to  THOMAS 
E.  WOOLEY,  Lacrosse,  at  $7,947. 

Grand  Rapids,  \Vis. — Bids  will  be  received  until  1:30  p.m., 
Sept.  IS,  by  B.  M.  Vaughn  for  nine  highway  bridges  in  Wood 
County  Drainage  District,  to  be  of  concrete,  reinforced  con- 
crete or  steel.     Estimated  cost,   $14,000. 

+OrnnBe  City,  Iowa — (Official) — Supervisors  of  Sioux 
County  awarded  contract  for  bridge  over  Sioux  River  on  the 
state  line,  two  miles  below  Hudson,  S.  D.,  to  DES  MOINES 
BRIDGE  AND  CONSTRUCTION  CO.,  Des  Moines,  at  $7637. 
Noted    Aug.    12. 

+Brninerd,  Minn. —  (Ofllcial) — Commissioners  of  Crow  W^ing 
Countv  awarded  contract  for  three  bridges  to  MINNEAPOLIS 
BRIDGE  CO.,  Minneapolis,  at  $4,459  for  all  three.  Noted 
Sept.    2. 

Granada,  Minn. — Bids  will  be  received  until  8  p.m.,  Sept. 
25,  bv  E.  W'.  Lasbv,  Village  Recdr.,  for  bridge  across  Center 
Creek. 

+.\ubum,  Kan. — Commissioners  of  Shawnee  County,  To- 
peka,  awarded  contract  for  bridge  over  West  Wakarusa  Creek, 
one  mile  from  Auburn,  to  TOPEKA  BRIDGE  AND  IRON  CO., 
Topeka,  at  $6000. 

+Klllnwood,  Kan. —  (Official) — Commissioners  of  Barton 
County  awarded  contract  for  400-ft.  reinforced-concrete  bridge 
acro.ss  Arkansas  River  to  MISSOURI  CONSTRUCTION  & 
Bj\LL.\ST  CO.,  Eldon,  Mo.,  at  $20,642.  Noted  July  22  and 
Aug.   19. 

Leavenworth,  Kan. — Bids  will  be  received  until  Sept.  28 
bv  J.  E.  Voorhees,  Clk.  of  Leavenworth  Countv.  for  26  bridges. 
Estimated  cost,   $30,000.     M.  Thomas,   County  Engr. 

+St.  Paul.  Neb. — Commissioners  of  Howard  County  award- 
ed contract  for  high  truss  steel  bridge  across  the  Loup  River 
to  CENTR.\L  STATES  BRIDGE  CO..  Indianapolis,  Ind.,  at  $27,- 
936.     Noted  July  29  and  Aug.   12. 

Camden.  Ark. — Commissioners  of  Ouachita  County  are  re- 
ceiving bids  for  repairs  to  Martin  Bridge,  over  Ouachita  River 
E.  B.  McCall,  County  Judge. 

Little  Rook,  .Vrk. — Reported  that  Commissioners  of  Pulaski 
County  will  soon  ask  bids  for  widening  and  strengthening  the 
Main  St.  Bridge. 

+rnnadian,  Tex. — Commissioners  Court  of  Hemphill  County 
awarded  contract  for  2,550-ft.  bridge  across  Canadian  River 
to  CANTON  BRIDGE  CO.,  Kansas  City,  Mo.,  at  $66,170.  Noted 
Aug.   12. 

+Sherman,  Tex. — Contract  for  100-ft.  bridge  over  Post  Oak 
Creek  near  Sherman  awarded  to  WESTERN  BRIDGE  CO.. 
Sherman. 

+Terell,  Tex. — Road  Commissioners  awarded  contract  for 
bridges  and  culverts  to  W.  W.  FULLER  at  $26,814.  Bartlett 
Ranney,  San  Antonio,  is  Engr.-in-Charge. 

Rnid,  Okla. — Bids  will  be  asked  about  Sept.  27  by  County 
Commissioners  for  15  small  bridges.  Estimated  cost,  $20,000. 
Benjamin  Lewis  is  Engr.  of  Garfield  County. 

+Okmnlf;ee,  Okla. — Commissioners  of  Okmulgee  County 
awarded  contract  for  six  small  bridges  to  MISSOURI  VALLEY 
BRIDGE  &  IRON  CO.,  Leavenworth,  Kan.,  at  $13,444. 
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f-t.  West,  to  KU  PASO  HRTDOK  &  IRON  CO..  EI  Paso.  Tex.,  at 
$15,747.      Noted    July    29. 

TuoMon.  .\rl«. —  Plans  belnR  prepared  for  new  concrete 
bridKe  across  Santa  Cruz  River.  Estimated  cost,  $50,000.  J. 
M.    Huthrauff.   City    Engr.      Noted   Nov.    20   and   Dec.   3.    1314. 

Wallacr,  Iilnh<i — Plans  completed  tor  rebulldlnsr  bridges  In 
.Shoshone  County.  Estimated  cost.  $24,000.  E.  M.  Hooth. 
Boise.    State    Highway   Comr. 

+Iku.  Cnllf. — County  Supervisors  have  awarded  contract 
for  reinforoed-concrete  bridge  across  Clear  Creek  to  WILLIAM 
STEPHENS,  Redding,  at  $6,166.     Noted  July  29. 

+Krnnett.  CnHf. — Supervisors  of  Shasta  County  awarded 
contract  for  steel  bridge  across  Sacramento  River  at  Kennett 
to  PORTLANLI  BRinOE  CO.,  Portland,  Ore.,  at  $15,976.  City 
will  furnish  steel  costing  $1,750.     Noted  Aug.  5  under  Redding. 

+Klnu:.>ihiirK.  Ciilir. — Contract  for  bridge  across  Kings 
River  at  Kiiigsburg  awarded  to  J(5HNSON  CO..  Los  Angeles,  at 
$15.7S0.      Nuted  Aug.   5   under  Visalia,  Calif. 

+Kineurdinr,  Onl. — Council  of  Kincardine  Township  award- 
ed contract  for  two  bridges  to  DAVID  KEYES.  Kincardine,  at 
$7,650. 

^Ottawa,  Ont. — City  Council  awarded  contract  for  sub- 
structure of  Pretoria  Ave.  Bridge  to  RODERICK  BREWDER. 
317   Lyon  St.,  Ottawa.      Estimated   cost   of  bridge,    $31,000. 

■\VATKR   SIPPI-V — IRRIG.\TION 

Kennebiink,  Maine — Filters  will  be  installed  by  York 
Countv  Water  Co.  in  Kennebunk,  Kennebunkport  and  Wells. 
George   M.   West,   Mgr. 

+$outh  Braintree,  Ma>i8. — Contract  awarded  to  HAMILTON 
FLOOD,  WoUaston,  for  extensions  to  water  system.  Noted 
Aug.    12. 

+^Vind.sor,  Conn. — Contracts  awarded  to  TIPPETT  & 
WOOD,  Phillipsburg.  N.  Y..  at  $12,170.  for  steel  stand  pipe,  to 
A.  LAMBO,  Waterburv,  at  $40,112,  for  water  mains  and  to 
F.  H.  HAYES  MACHINERY  CO..  Boston.  Mass.,  at  $5,401.  for 
pump.     Noted   Sept.   2. 

Albion  N.  Y. — Plans  prepared  for  new  water  supply  at 
Eagle  Harbor.     J.   F.   Witmer,  Buffalo,  Consult.  Engr. 

-^Jnmestonn,  N.  Y. —  (Offlcial) — Bids  will  be  received  until 
noon,  Sept.  23.  by  Board  of  Water  and  Light  Commissioners, 
for  ten  11-in.  driven  wells,  about  185  ft.  deep,  and  for  equip- 
ment. 

+  Mnnha>iHet,  !V.  Y. — Contract  awarded  to  W.  G.  FRITZ  CO., 
Newark,  N.  J.,  at  $24,422.  by  Carle  Park  Water  Co.  for  water 
system. 

New  York,  N.  Y. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Supply.  Municipal  Bldg.,  until  11  a.m.,  Sept. 
28,  for  electrical  operating  equipment  for  gang-driven  valves 
and  sluice  gates  at  Ashokan,  Kensico,  Hill  View  and  Silver 
Lake   Reservoirs   under   Contract    No.    11. 

Oneida,  N.  Y. — Report  of  J.  Wagner  for  soft  water  supply 
accepted    by   Water   Commissioners.      Estimated   cost,    $479,000. 
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for  water  district  i 
Comn.,  is  in   favor. 


-Surveys    being    made    for    rebuilding 


Philadelphia.  Penn. — Bids  will  be  received  until  Sept.  30  by 
Department  of  Public  Works  for  turbo-centrifugal  pumps  at 
Shawmont  Pumping  Station  and  stokers'  equipment  at  Queen 
Lane   Pumping   Station. 

Reynolds%nllo,  Penn. — Citizens  voted  $100,000  bonds  for 
purchase  or  construction  of  water  system.     Noted  Sept.   2. 

-ATaninqna,  Penn. —  (Offlcial) — Bids  will  be  received  until 
noon,  Oct.  5,  by  John  M.  Harris,  Comr.  of  Water-Wks.,  for 
reservoir  in  Owl  Creek.  Rahn  Township.     Noted  Aug.   12. 


Baston,  Md. — Plans  being  prepared  by  Public  Utilities  Com- 
mission of  Easton  for  improvements  to  pumping  station. 
Estimated   cost,    $5,000. 

— Citizens    defeated    bond    issue    of    $35,000 
Noted  Aug.   5. 


Coolidee,  Ga. —  (Offlcial) — W.  Hopson  Goodloe,  Engr.,  Macon, 
retained  to  prepare  plans  for  water  system  and  improvements 
to   electric-light    system. 


Mt.    Dora,    Fla. — City    Council    will    be    petitioned    by    F. 
Barrett,  Houghton.  Mich.,  for  franchise  for  water  system. 


B, — Bonds  for  water  and  light  systems  voted, 
son,  Engr.     W.  G.  Campbell.  Mayor. 


nellvlllr,  Ohio — (Offlcial)— Bids  will  be  received  until   Nov. 

9  by  the  city  for  water  system.  Smith  &  Boulay  Co.,  Toledo, 
Engr.      (i.    Shaffer,  Clk.      Noted    Aug.    26. 

BrowHter,  Ohio — Bids  will  be  readvertlsed  for  water  system. 
Estimated  cost,   $21,000.      Noted  Sept.  2. 

Clrvrland,  Ohio — Hydraulic  Pressed  Steel  Co.  will  b^illd 
pump   house  at   3020   East   61st  St.      Estimated   coat,   $5,000. 

KnrnierHvllle,  Ohio — (Offlcial) — Bids  will  be  received  about 
Sept.  20  for  water  system.     A.  F.  Gilbert,  Clk.     Noted  Aug.   26. 

+MlanilNburK.  Ohio— Con  tract  awarded  to  W.  C.  KERCH- 
NEU  CO..  l>ayton,  at  $0,026,  by  Bd.  of  Public  Affairs  for 
water   mains   in   .Sennett   St.   and   West   Side. 

+  IVnpuleon,  Ohio— Contract  awarded  to  G.  W.  DOERZBACH 
&    CO..    Sandusky,    at   about    $35,000,    for    new    filtration    plant. 

•fSllverton,  Ohio — Contract  awarded  to  JOHN  KOEHL, 
Reading,  for   6-ln.  water  main   in   Alta  Ave.   and  other  streets. 

\VeMt»n,  Ohio — Citizens  will  vote  Nov.  2  on  bonds  for  water 
system. 

Wllberforce,    Ohio — (Offlcial) — Bids    will    be    received    until 

10  a.m.,  Oct.  1,  by  Board  of  Trustees,  for  improvements  to 
water  system.  Richards  Engineering  Co.,  Wllberforce,  Engr. 
W.  A.   Galloway.  Pres. 

Cairo,  III. — City  contemplates  purchasing  plant  of  Cairo 
Water   Co.      Estimated    cost.    $342,000. 

Sparta.  III.— Contract  awarded  to  CARSON-PAYSON  CO.. 
Danville,  at  $17,000,  for  pumping  and  filtration  plants.  Noted 
Aug.  19. 

MarcuH,  Iowa — Citizens  voted  in  favor  of  $25,000  bonds  for 
completion    of    water    system. 

+Shenandonh,  Iowa — Contract  awarded  to  DES  MOINES 
BRIDGE  &  IRON  WORKS,  Des  Moines,  at  $12,300,  for  400.000- 
gal.  tank  and  tower. 

Traer,  Iowa — (Offlcial) — Bids  will  be  i-eceived  until  8  p.m.. 
Sept.  20,  by  T.  F.  Stoakes,  Town  Clk..  for  200,000-gal.  concrete 
storage  reservoir  and  water  mains.  Charles  P.  Chase.  Clinton. 
Engr.      Noted   Aug.   19. 

irrbana,  Iowa — (Offlcial) — Bids  will  be  received  until  7  p.m., 
Sept.  20,  by  city  for  60,000-gal.  tank  on  100-ft.  steel  tower  and 
about    2.200    ft.    of   water   mains,    and    pumping   station.      Ralph 

B.  Slippy,  Waterloo,  Engr.     J.  Dean  Burrell,  Town  Clk. 
Carlton,   Minn. — Plans    prepared    by    Ferguson    Engineeiing 

Co.  for  water  system.     Noted  Sept.  9. 

St.  Cloud,  Minn. — Plans  have  been  jirepared  by  C.  H.  West, 
City   Engr..  for  extensions   to  water  system. 

Fronil>er(jr,   Mont. — Bids   "will    be    received    until    Sept.    IS    bv 

C.  J.  Jones.  Village  Clk.,  for  water  svstem.  B.  C.  LlUis, 
Billings,  Engr.      Estimatt-d  cost.   $17,000.      Noted  July  29. 

+Jndith  (iap,  Mont. — Contract  awarded  to  C.  H.  KELLEY. 
Judith  Gap,  at  $12,855,  for  water  and   sewer  systems. 

Plattxbur);.  Mo. — Citizens  voted  $50,000  bonds  for  improve- 
ments to  water  system  and  for  three  sewage-disposal  plants. 
E.  B.  Murray,  820  Walnut  St.,  Kansas  City,  Engr.  Noted 
Aug.   19. 

Lancaster,  Tex. — Election  will  be  held  Sept.  27  to  vote  on 
$15,000  bonds,  for  water  and  sewer  systems.  J.  V.  Griffln, 
Mayor. 

Lufkin,  Tex. — City  contemplates  $4,000  for  improvements 
to  water  system.     H.  B.  Satlerfleld,  Secy. 

.4lbion,  Idaho — Bonds  for  water  system  will  be  sold  Sept. 
25.     Thomas  E.  Harper,  Village  Clk. 

Salt  Lake  City.  Itnh — Plans  being  prepared  for  dam  in 
Parley's    Canon    for    water    storage.      Estimated    cost,    $100,000. 

Aberdeen,  Wash. —  (Offlcial) — City  will  build  water  system. 
P.  F.  Clark,  City  Clk.     Not»d  Aug.   19. 

+Harrine'ton.  \Va.<<h. — Contract  awarded  to  SAWYER  BROS.. 
Spokane,  at   $10,000.   for  water  and  sewer  systems. 

Raynif>nd,  WaNli. — Raymond  Water  Co.  purchased  by  city. 
Plans  being  prepared   for  extensions.      Estiinated  cost,   $10,000. 

Rldeefleld,  Wash. —  (Offlcial) — We  have  been  advised  that 
election  will  be  held  in  fall  for  $10,000  bonds  for  water 
system.     J.  W.  Blackburn.  Town  Clk.     Noted  Sept.  2. 

La  Grande,  Ore. — Dam  at  intake  of  Beaver  Creek  will  be 
built    by   day    labor.      L.    F.    Howland,    Citv    Engr.      Estimated 

cost,  $10,000. 

+Arcadla,  Calif. —  (Offlcial) — Contract  awarded  to  R.  F. 
WARE,  1001  Marsh  Strong  Bldg..  Los  Angeles,  for  backfilling 
20  miles  of  water  main  trenches.     Noted  Aug.  26. 

Onkdale,  Calif. — Oakdale  and  South  San  Joaquin  Irrigation 
Districts   plan    reservoir.      Estimated    cost,    $1,250,000. 

San  Rafael,  Calif Citizens  of  Marin  County  voted  $3,000,000 

bonds  for  purchasing  water  systems  in  southern  part  of 
county.      Noted  July  29. 

Santa  Monica,  Calif. — City  plans  to  purchase  water  com- 
panies at  estimated  cost  of  $712,000.  Election  will  be  held 
Dec.   7. 

St.  Hyaciuthe,  Que. — City  will  install  two  pumps,  boilers, 
motors  at  water-works.  H.  E.  Wardroper.  Clk.  Estimated 
cost.    $75,000. 

Chatham,  Ont. — City  will  install  two  electrically  driven 
centrifugal  pumps  of  2.000,000  and  3.000.000  gal.  capacity  at 
water-works.      Estimated    cost,    $4,000. 

Gait,  Ont. — Citizens  voted   $40,000   bonds  for  water   system. 

Owen  Sound,  Ont. — Council  contemplates  spending  $5,000 
for  high  pressure  water  main  from  Eighth  St.  west  to  14th 
St.      Charles  Gordon,   Clk. 


+Mary^-ille,  Tenn. — Contract  awarded  to  SOUTHERN  CON- 
STRUCTION CO..  Kansas  City,  Mo.,  at  about  $51,000.  for  water 
system. 


Prince    Gcorgre,    B.    C. — Citizens    voted    in    favor    of    $80,000 
bond  issue  for  water  system.     Noted  Sept.  9. 
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+.\nilierHt,  Mass. — Contract  awarded  to  JAMES  L.  BRINE, 
Boston,  for  soutli  outlet  of  river  sewer  system;  contract  for 
pipe  to  K.   U.  WOOD  &   CO.,   Philadelphia. 

East  Gnnlner,  .Mass. —  (Gardner  post  office) — All  bids  re- 
ceived Aug.  IS  for  sewer  s.vstem  for  Gardner  State  Colony  by 
State  Board  of  insanity,  State  House.  Boston,  have  been  re- 
jected.    Work  will   be  done  by  superintendent.   Noted  Aug.   12. 

Leominster,  Mmmn. — Plans  being  prepared  by  John  J.  Van 
ValkenberK,    Franiingham,   for   sewagi-disposal    plant. 

SouthinKtuu,  Conn. — Citizens  voted  $25,000  bonds  for  com- 
pleting sewer  system. 

Brockport,  N.  Y. —  (Official) — Bids  will  be  received  until  S 
p.m.,  Sept.  17,  by  Board  of  Trustees  for  sewage-disposal  works. 
Charles  C.  Hopkins,  Cutler  Bldg.,  Rochester,  Engr.  Estimated 
cost.  $25,000.     Noted  Aug.   9  and  Sept.   9. 

New  York,  X.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  Sept.  S  tor  repairs  to  Foster  Ave.  sewer  as 
follows:  I'elgrine  Construction  Co.,  $2,052;  D.  J.  Donlin,  $3,150, 
and  O'Conner  Co.,  $3,700,  and  for  sewer  basin  at  E.  13th  St. 
and  Ave.  P,  Murphy  Bros.,  25th  St.  and  Cropsey  Ave.  Brook- 
lyn, 4%.     Noted  Sept.  2. 

♦New  York,  N.  \. —  (Borough  of  Brooklyn) — (Official)  — 
Contracts  awarded  to  FRANK  MEKRIDINO,  556  A  17th  St., 
Brooklyn,  for  sewers  in  Glenniore  and  Railroad  Ave.,  Pine  and 
Hemlock  St.,  William  and  Vienna  Ave.,  and  West  St.,  and  to 
MURPHY  BROS.,  25th  St.  and  Cropsey  Ave.,  Brooklyn,  for 
sewers  in  New  Jersey  and  Hegeman  Ave.      Noted  Sept.   9. 

New  Y'ork,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — Bids 
will  be  received  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.  Park 
Ave.  and  59th  St.,  until  3  p.m.,  Sept.  20,  for  sewers  and  water 
mains  at  Manhattan  Trade  School  for  Girls,  Lexington  Ave. 
and  East   22nd  St. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Sept.  9  for  sewer  in  Ellwood  as  follows: 
Walton  Contracting  Co..  147  East  125th  St.,  New  York,  $4,939; 
Di  Minno  &  De  Blasio,  $4,997  and  Briggs  &  McLaughlin,  $4,984. 
Noted  Sept.   2. 

New  Y'ork,  N.  Y'. —  (Borough  of  Richmond) — Bids  were  re- 
ceived Sept.  7  for  sewage-disposal  plant  at  Richmond  County 
Jail:  Joseph  Johnsons  Sons,  455  Broadway,  West  New  Brigh- 
ton, Borough  of  Richmond,  $4,434;  J.  E.  Donovan,  $6,691;  F.  N. 
Lewis,  $5,373.     Noted  Sept.  2. 

Seaside  Park,  N.  J. — Bids  will  be  received  until  Sept.  24  by 
Borough  Council  for  sewers  and  disposal  plant.  Remington 
&  Vosburg,  501  Market  St.,  Camden,  Engr.  Frank  Brockway, 
Clk. 

+  Soutli  OrnnBe,  N.  J. —  (Official) — Contract  awarded  to 
P.A.SgL'.\l.K  M.VURIELLO.  122  Center  St.,  Orange,  at  $11,000, 
for  simit.iiy   sewers  in  Milburn  Ave.     Noted  Aug.   19. 

+  l'liil:idel|iliia.  Penn. — Contracts  awarded  to  FRANK 
M.VRKS  C1.I.N' ST  RUCTION  CO.,  at  $65,000,  for  extension  of 
Gunner's  Run  relief  sewer  in  Indiana  St.  and  to  ROBERT 
HIGGINS,  at  $27,000,  for  sewer  in  Adams  Ave. 

+Phlladelphla,  Penn. — Contract  awarded  to  R.  P.  BENNIS 
CONSTRUCTION  CO.,  Philadelphia,  at  $1S,500.  for  sewer  in 
Broad  St.  from  6Sth  to  69th  St. 

Pliil.idelphin,  Penn. — Plans  completed  for  improving  sew- 
age-disposal system  for  Oak  Lane  District.  George  N.  Web- 
ster, Ch.  Bureau   of  Surveys.      Estimated   cost,   $91,500. 

Rockville,  Md. — Ezra  B.  Whitman,  Fidelity  Bldg.,  Balti- 
more, retained  to  prepare  plans  for  sewer  systems  in  Friend- 
ship Heights,  Somerset,  Drummond.  Bethesda,  Woodmont, 
Edgewood  and   Chevy  Chase.      Estimated   cost,   $S3.000. 

Rictimond,  Va. — Administrative  Board  contemplates  ex- 
penditure of  $47,000  for  completing  sewer  system  in  Scott's 
-Addition.     Charles  E.  Boiling,  City  Engr. 

SuHoIk,  Va. — Council  contemplates  issuing  $70,000  bonds 
for  sewer  system,  paving,  school  and  fire  department. 

Keyser,  W.  Va. — Citizens  defeated  $35,000  bonds  for  sewer 
in  New  Creek.      Noted  Aug.   5. 

+.\Nheville,  N.  C. — Contract  awarded  to  REED  &  WELLS 
for  three  lines  of  sewers. 

+^Vinston-.Salem,  N.  C- — Contract  awarded  to  L.  B.  BRECK- 
ENSTEIN.  at  $5,500  for  sewers  in  West  Salem  sewer  district. 
Noted   Sept.   9. 

Columbia,  S.  C— Election  will  be  held  Oct.  5  to  vote  $300,000 
bonds  for  sewers. 

Greer.  S.  C. — Citizens  voted  $10,000  bonds  for  extending 
se'tt'er  system. 

Alliens,  Ga. — Citv  contemplates  septic  tank  for  sewer  sys- 
tem.     J.   W.   Barnett,   City   Engr. 

Miami,  Fla. — Bonds  for  $50,000  for  sewers  and  streets  sold. 
Noted   Aug.  19. 

+Haii!niond.  La. —  (Official) — Contract  awarded  to  J.  R. 
SUTHERLIN  &  CO.,  Kansas  City,  Mo.,  at  $40,000,  for  sewer 
system.      Noted  Sept.   2. 

New  Iberia.  La. — Election  will  be  held  to  vote  $100,000 
bonds   for  sewer   system.      Noted   Aug.    26. 

Lexington.  Kt. — Election  will  be  held  in  November  to  vote 
$350,000    bonds    for   sewer   system.      J.    Ernest    Cassidy.    Mayor. 

.\kron,  Ohio — (Official) — McAlonan  Bros.,  Akron,  low  bidder 
at  $4,110,  for  sewer  work.  J.  A.  Gehres,  City  Engr.  Noted 
Aug.   19. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Sept.  24, 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  sewer  in  Duck  Creek, 
Intercepter   No.    3. 

+rieveland,  Ohio — Contract  awarded  to  BROOKSIDE  CON- 
STRUCTION CO.,  at  $17,529,  for  sewer  in  Bessemer  Ave.,  S.  E., 
and  In  East  65th  St.;  contract  also  to  MANSON  CO.,  at  $67,2S2, 
for  sewers. 

+Cleveland,  Ohio — (Official) — Contract  awarded  to  GREAT 
LAKES  DREDGE  &  DOCK  CO.,  Williamson  Bldg.,  at  $92,900, 
for  concrete  open  channel  outfall  sewer  about  3,600  ft.  long. 
Noted   Sept.   2. 

Cuyahoea  Fails,  Ohio — Council  will  build  sanitary  sewers 
and  laterals  in  Stow,  Front  and  East  Broad  St. 


Glendale,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Sept.  27,  by  Ernst  Von  Bargen,  City  Pur.  Agt.,  for  sewage- 
disposal    system   for   Boys'   Opportunity   Farm. 

Lancaster,  Oliio — Plans  for  sewers  in  Cherry  St.  and  Bank 
Alley  submitted  to  Council.     Jacob  Lutz,  Chn.  Sewer  Com. 

Sandusky,  Ohio — E.  Wagner,  City  Engr.,  recommends  build- 
ing intercepting  sewer  No.   2     Estimated  cost,  S9S,000. 

Spriugtteld.  Oliio — Press  reports  state  bids  will  be  received 
about  Sept.  25  for  storm  sewer  in  Lowry  Ave.  Estimated  cost, 
$6,500.     Noted  Sept.  9. 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Sept.  24, 
by  Charles  J.  Zanenbacher,  Audr.,  Bd.  of  Lucas  (bounty  Comrs., 
for   local   sanitary  sewer  No.   12    in   Sub-district   No.   1. 

+Toledo.  Ohio — Contract  awarded  to  CLEVELAND  CON- 
TRACTING CO.,  at  $4,57S,  for  five  sewers  and  to  GESSNER 
&   COTHRED,  at   $5,210,   for   one   sewer.      Noted  July   29. 

Pern,  Ind. — Plans   prepared   for  Tippecanoe   St.   sewer. 

Ann  Arbor,  Mich. —  (Official) — Bids  will  be  received  until 
Sept.  22  by  Board  of  Public  Works  for  17,500  ft.  of  8-  to  12-in 
and  2,500  ft.  of  15-  to  36-in.  sewers  and  1,300  ft.  of  concrete 
culvert.     Manley  Osgood,  City  Engr. 

New  BuitiMiore,  Mich. — Citizens  contemplate  sanitary  and 
storm  water  sewer  systems.     C.  F.  Meeks,  Health  Officer. 

Alton,  III. — City  plans  East  Side  trunk  sewer. 

+  ChriMtopher.  111. — Contract  awarded  to  C.  M.  HANES, 
Jerseyville,   at  about   $50,000,   for   sewer  system. 

Ashland,  Wis. — Bids  being  received  by  Board  of  Public 
Works  for  4,200  ft.   S-in.   vitrified  pipe  sewer. 

+Racine,  AVis. — Contract  awarded  to  E.  R.  HARDING  & 
CO.,   for   sewers   in    various   streets.      Noted   Aug.    19. 

Ames,  Iowa — Bids  will  be  received  until  7  p.m.,  Sept.  20, 
by  A.  B.  Maxwell,  City  Clk.,  for  20,000  ft.  of  storm  sewers  in 
various  streets,  and  for  purchase  of  11,000  ft.  of  vitrified  clay 
sewer  pipe.     Noted  Aug.  12. 

+Deeorah,  Iowa — Contract  awarded  to  MOORE-SIEG  CON-' 
STRUCTION  CO.,  Waterloo,  at  $101,789,  for  sewer  system  and 
sewage-disposal   plant.      F.   M.   Hughes,   City   Clk. 

Lyle,  Minn. — Bids  will  be  received  until  Sept.  27  by  Village 
Council  for  12,246  ft.  of  S-  to  15-in.  sewers.  G.  A.  Martin,  Vil- 
lage Recdr. 

+Chanute.  Kan. — Contract  awarded  to  SOUTHERN  CON- 
STRUCTION CO.,  Wichita,  at  $23,917,  for  sewage-disposal 
plant.      Noted  Aug.   12   and   Sept.   2. 

+Hutchinson,  Kan. — Contract  awarded  to  EVERETT  & 
BURKE,  at   $4,668,  for  two  miles  sewers.     Noted  July  29. 

+  Independence.  Kan. — Contract  for  sewer  system  awarded 
to  GREEN  &  CULLEN,  Independence,  at  $6,637.  George  B. 
Weaver,   City    Engr. 

•fCrofton,  Neb. — Contract  awarded  to  SCHREIBER  &  PET- 
ERSON, Bee  Bldg.,  Omaha,  at  $6,553  for  sewer  system  and 
disposal   plant.      Noted  Aug.   19. 

+Nor(olk,  Neb. — Contract  awarded  to  NORFOLK  BRIDGE 
AND  CONSTRUCTION  CO.,  Norfolk,  at  $15,000,  for  storm 
sewers. 

Minot,  N.  D. — Plans  prepared  for  storm  sewers  in  various 
streets.      Estimated    cost,    $13,708. 

+Juditli  Gap,  Mont. — See  item  under  "Water  Supply-Irri- 
gation." 

Austin,  Tex. — Citizens  contemplate  issuing  $50,000  bonds 
for  sewers. 

Beaumont,    Tex. — Citizens    voted    $40,000    bonds    for    sewers. 

Lancaster,  Tex. — Fllection  will  be  held  Sept.  27  to  vote 
$15,000  bonds  for  extending  sewer  and  w^ater  systems.  J.  V. 
Griffin,   Mayor. 

Weleetak,  Okla. — Citizens  voted  $37,000  bonds  for  sanitary 
sewer   system. 

Seattle,  AVasli. — Bids  will  soon  be  received  for  sewers  in 
North  and  West  4Sth  St.  Estimated  cost,  $10,435.  Noted  Sept. 
19. 

Seattle,  AVash. — Council  contemplates  sewers  in  Block  69, 
Mt.  Baker  Park.      A.  H.   Dimock,  City  Engr. 

Marysville,  Calif. — Bonds  tor  $18,000  voted  for  sanitary 
improvements  in   Ellis  Lake  district. 

+  San  Francisco,  Calif. — Contract  awarded  to  F.  OLANDI, 
at  $29,554,  by  Board  of  Public  V/orks  for  sewer  in  Islais  Creek. 

Montreal,  Que. — City  Council  contemplates  appropriating 
$10,000  tor  preparation  of  plans  tor  trunk  sewer.  Estimated 
cost,    $1,500,000. 

Beriiu,  Out. — Plans  being  prepared  by  Herbert  Johnston, 
Berlin,  for  sewer  extensions.     Estimated  cost,   $75,000. 

Preston,  Ont. — Plans  being  prepared  for  sanitary  sewer  in 
King  St.      H.  G.  Edgar,  Clk. 

G.VBB-VtJE 

Greystone  Park,  N.  ,1. — Bids  will  be  received  until  Sept.  22 
by  O.  M.  Bowen,  Warden,  New  Jersey  State  Hospital,  for 
incinerator. 

Morris  Plains,  N.  J. — Bids  will  be  received  until  11  a.m.. 
Sept.  22,  by  Board  of  Managers  of  New  Jersey  State  Hospital, 
for  incinerator. 

Aniericus,  Ga. — City  contemplates  building  incinerator. 

+I{ock  Island,  111. — It  is  reported  contract  awarded  to 
SPARKS  CREMATORY  CONSTRUCTION  CO.,  Memphis,  Tenn  , 
at    $12,200   tor  incinerator.      Noted  Aug.   26. 

Marble   Falls,  Te.x. — City    will    build    incinerator. 
STREETS   .V.\D  RO.VDS 

Auf^usta,  Maine — James  McGregor,  Rumford,  at  $11,883, 
submitted  lowest  bid  tor  2.1  miles  ot  state  highway  in  Poland. 

Boston,  Mass. — Bids  will  be  received  until  Sept.  21  by 
State  Highway  Commission.  15  Ashbnrton  PL.  tor  12.400  Im.ft. 
of  road  in  Granby  and  South  Hadley.  Arthur  W.  Dean.  Ch. 
Engr. 
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lluHton.  MiiNH. — Bids  will  be  received  until  noon.  Sept.  24, 
by  Park  Board  lor  grading,  walks,  etc.,  in  Renah  Park,  Dor- 
chester. 

lluNtun,   .MiiMM. — Bids   will   be   received    until    noon,   Sept.   20, 
li.v  lOdward  F.  Murphy,  Comr.  of  Pub.  Wka.,  tor  artificial  stone 
ilks   on   Cushing  Ave.,   Jerome  St.   and   Windermere   Rd., 


— .Meigs    County    Commissioners    will    issue 
road    from    Decatur   to   adjoining   counties. 


■hcster. 


lloNton.  Mnnrt. — Bids  will  be  received  until  Sept.  16  by 
Board  of  Public  Works  for  paving  Montebcllo  Rd.,  West  Rox- 
bury. 

+IioMt<>n.  MiiNM. — State  Highway  Commission  awarded  con- 
tract for  highway  in  Ware  and  Palmer  Townships  to  PERINI 
CONSTIU'CTUIX   CO.,  Ashland,   at    $11,772.      Noted   Aug.    26. 

Hiirtt'oril,  toiiii. — Bids  will  be  received  until  2  p.m.,  Sept. 
22.  by  State  HiKliway  Commission  for  the  following  state 
road  improvements:  Colebrook  Township,  7,600  lin.ft.;  Orange 
Towii.shii).  13,805  lin.ft.;  Stamford  Township,  30,080  lin.ft.; 
North  Haven  Township  and  Citv  of  New  Haven,  10,41.S  lin  ft  ■ 
.Vewington  Township,  5.400  lin.ft.:  Brookfleld  Township,  1C.S50 
lin.ft.;  Litchfield  Township,  two  sections  macadam  on  Torring- 
ton   Rd.     Charles  J.   Bennett.  State   Highway   Comr. 

Dniiha  Ferry,  X.  Y. — Town  voted  $150,000  bonds  for  paving 
with  brick  Albany  Post   Rd.  through  town. 

Xew  York,  N.  Y. —  (Borough  of  Richmond) — (Ofllcian — Bids 
were  received  Aug.  24  by  Calvin  D.  Van  Name,  Borough  Pres., 
for  sidewalks  as  follows:  Joseph  Johnson  Sons,  $24,183:  C. 
Vanderbilt.  $21,986;  J.  E.  Donovan.   $21,779.     Noted  Aug.   19. 

+PotNdani,  N.  Y. — Contract  for  paving  Depot  St.  awarded 
to  ARTHUR  McCONVILLE,  Ogdensburg,  at  $6,000. 

+  l'tion,  .\.  W — Contract  for  concrete  pavement  in  Kenvon 
Court  awarded  ROBERTS  &  CO..  Utica. 

Yonkers,  X.  Y. —  (A  correction) — We  have  been  advised 
that  it  was  O'Rourke  Contracting  Co.,  Inc.,  12-14  North  Broad- 
way, Yonkers,  instead  of  O'Rourke  Construction  Co..  which 
was  awarded   contract  for  paving  Park   Ave.      Noted   Sept.   9. 

+Bnst  OranEe,  X.  J. — Board  of  Chosen  Freeholders  of  Essex 
County  awarded  contract  for  resurfacing  Central  Ave.  with 
bitulithic  to  NORTHERN  CONSTRUCTION  CO.  at  $56,975. 
Noted    Aug.    26. 

Montvnie.  X.  J. — Bids  will  be  received  by  J.  Ernest  Thler, 
Mayor,  until  Sept.  17  at  School  No.  2  for  improving  Magnolia 
and   Grand    Ave. 

+Xen'nrk.  X.  J.— JOHN  DORER,  Irvington.  at  $6225,  award- 
ed contract  for  rebuilding  Main  St.  from  Millburn  line  to 
Morris  Ave. 

+Xutley,  X.  J. — Board  of  Chosen  Freeholders  of  Essex 
Count.v  awarded  contract  for  bitulithic  paving  on  Washington 
Ave.  to  STANDARD  BITULITHIC  CO.,  Newark,  at  $76,489. 
Noted    Aug.    26. 

.\rdniore,  Penn. — Commissioners  of  Lower  Merion  Town- 
ship appropriated  $50,000  for  road  construction  and  repairs 
in  that   township. 

♦Fnyette  City,  Penn. — Borough  Council  awarded  contract 
for  2600  ft.  brick  pavin.ar  on  Connellsville  Ave.  to  CROSSAN 
CONSTRUCTION   CO..   Brownsville,   at  $9516. 

+  PlttshurBh.      Penn (Official) — Controller      of      Allegheny 

County  awar(ied  contracts  for  road  improvement  as  follows: 
J.  W.  BUTLER.  Elizabeth.  Lincoln  Wav  Extension.  Elkhorn 
and  Monongahela  Citv  Rd.:  JOHN  F.  HOWLET  &  CO..  Pitts- 
burgh. Round  Hill  Rd.:  RIDGE  BROS.  CO.,  Pittsburgh,  Scotia 
Hollow  Rd.     Noted  Sept.   2. 

4'Saxonbnrg,  Penn. —  (Official) — Contract  for  improving 
Main  St.  awarded  to  HARRY  HALL  &  CO.,  Homestead,  Penn., 
at    $12,765.      Noted   Sept.    2. 

Baltimore,  Md. — Commissioners  for  Opening  Streets  sub- 
mitted plans  to  Board  of  Estimate  for  establishment  of 
EUicott    Driveway.      Estimated   cost,    $69,100. 

Baltimore,  Md. — Commissioners  plan  to  widen  St.  Paul  St. 
from  Courthouse  to  Hamilton  St. 

Portsmouth,  Va. — F.  H.  Murray,  Engr..  State  Highway 
Comn.,  Richmond,  submitted  cost  of  improving  four  toll  roads 
with  concrete  and  gravel  at  $134,600;  macadam,  gravel  and 
sand  clay.  $198,600. 

+Vinfon.  Va. — Contract  for  2.500  lin.ft.  cement  sidewallc 
.iwarded  to  TINSLEY  CONSTRUCTION  CO..  Roanoke. 

Janelew,  W.  Vn. — Citizens  voted  to  issue  $15,000  bonds  for 
improving  streets  and   roads.      Noted   Aug.   19. 

ParkersbnrB,  W.  Va. — City  sold  $200,000  bonds  for  street 
impi'ovements. 

Pineville.  W.  Y'a. — Citizens  voted  to  issue  $550,000  bonds 
for  constructing  roads  in  Wyoming  County. 


X.    r. — Craven     County    voted    tn 


sue    $100,000 


■fM'inston-Salem, 

Buena    Vista     County 
Win  St  on -Sal  em. 


.    C.-=-Contract     for     gradine    street     in 
awarded    to    SHORE    TR.ANSFER    CO., 


-Citizens  voted  to  issue  $715,000  bonds 

♦  Grove  Hill,  .41a — Contract  for  two  roads  in  Clarke  County 
awarded    to    CENTR.\L    .ALABAMA    CONSTRUCTION    CO.,    at 

.*1.T.579.     Noted  .\ug.   19. 

Scottsboro,  .41a. — Rids  will  be  received  until  Sept.  25  bv 
the  Commissioners  of  Jackson  Countv  for  grading  part  of 
Woodville  and  Limrock  Rd.      Estimated  cost.  $11,158 


+(>reenevllle,  Tenn. — Contract  for  asphaltic  concrete  paving 
awarded  to  SOUTHERN  ASPHALT  &  CONSTRUCTION  CO 
Birmingham,  Ala.,  at  $60,000. 

Mempliia,  Tenn. — Bids  were  received  for  improving  Soutli 
Main  St.  between  Linden  and  Calhoun  Ave.,  as  follows; 
Koehler  Bros.-Fowler  Construction  Co.,  $22,204;  E.  J.  Wettcr- 
strom,  $22,563;  M.   E.   Larkin,  $22,748.     Noted  Aug    j    •    ""="    ' 


ens  will  issue  $50,000  bonds  for  roads 


KoKerBvllle.  Tenn.— (Official )- 
$250,000  bonds.  New  bids  will 
Sept.    2. 

Albany,  Ky, — Citi 
Clinton   County. 

Bardtvell,  Ky. — Contract  will  soon  be  awarded  by  Com- 
mi.ssioners  of  Carlisle  County  for  six  miles  of  proposed  Bard- 
well-Mayfield  Rd.      E.  C.   Walker,  Jr..  Clinton.   Engr. 

+r;iaNean',  Ky. — Contract  for  four-mile  rock  road  in  Barren 
County  awarded  to  J.  H.  NEWMAN,  Tompkinsville,  and  C.  S. 
DAVIS,   Nashville,  Tenn.,  at   $13,386. 

-City  will  vote  on  issuing  $30,000  bonds  for 

Hyden,  Ky — Citizens  will  vote  Oct.  23  on  issuing  $75,000 
bonds   tor  a   road   from   Hyden    to   Hazard. 

Somerset,  Ky. — Citizens  of  Pulaski  County  will  vote  to 
issue   $200,000   bonds  for   roads.  >     w  i. 

+Akron,  Ohio — Contract  for  paving  highways  in  Norton 
Township  awarded   to  McALONAN  BROS.,  at   $30,000. 

Bexley,  Ohio — Bids  will  be  received  until  noon,  Sept.  27, 
by  Chester  A  ililler.  Clk.,  for  paving  Ridge  Ave.  Jennings, 
Lawrence    &    Lindsay,    509    Hartman    Bldg.,   Columbus,    Engr. 

Cadiz,  Ohio — City  Council  awarded  contract  for  paving 
several  streets  with  brick  to  COSS  &  MEYER.  Wheeling, 
W.  Va..  at  $14,877. 

.  +Columbus,  Ohio — Service  Director  awarded  contracts  for 
street  improvements  as  follows:  MON,\RCH  CONSTRUCTIO.N 
CO.,  Como  Ave.,  brick,  $15,959;  ANDREWS  .\SPHALT  PAVING 
CO..  asphalt.  Reynolds  Ave..  $6757;  New  York  .A.ve  $9460- 
Sheldon  Ave..  $13,365;  A.  TV'.  BURNS  &  CO..  brick.  Perrv  St., 
$5573;  Kent  St.,  ,$8590:  Wall  St.,  $10,423;  Blenkner  St.,  $4163; 
GEORGE  GEIGELE  &  SON.  brick,  allev  north  of  Tiffin  St., 
$1450:  Avon  Court.  $2248;  CLEVEL.\ND' TRINIO.^D  P.WING 
CO..  asphalt.  Main  St..  $8114;  .A.  G.  PUGH.  asphalt.  Forrest  St., 
$44,547. 

Dayton,  Ohio — Bonds  for  $70,000  will  be  sold  Sept.  21  for 
improving  Eaton  and  Old  Troy  Pikes. 

+Baton,  Ohio — Contract  for  tarvia  pavement  on  VTest  Main 
St.  awarded  to  H.  W.  CURRY  &  CO..  Eaton,  at  $6200. 

Findlay,  Ohio — Bids  will  be  received  bv  J.  C.  Copeland. 
County  Clk..  until  naon.  Oct.  2.  for  repair  of'county  road. 

+Girard,  Ohio — Contract  for  paving  East  Main  St.  awarded 
to  TURNER    &    OLSEN   CO.,    Youngstown,    at    $12,500. 

Ironton.  Ohio — (Official) — Citv  will  sell  $14,000  bonds  Oct. 
7  for   improving   streets   in   District   No.   11. 

Lisbon,  Ohio — Columbiana  County  sold  $194,999  bonds  for 
road    improvements. 

♦Newark,  Ohio — (Oflicial) — Contract  for  paving  Section  2 
and  3  of  Granville  and  Croton  Pike  awarded  SCHILLING 
CONSTRUCTION   CO.,   Youngstown.   Ohio,   at    $9142. 

Contract    for    paving   on    Goshen 
"    -     PAXSON,    Salem.      Noted 


Ave.    and    10th    St.    awarded    to 


Steiibenville,  Ohio — Bids  will  be  received  until  1  p.m.,  Sept. 
Trustees   of   Island    Creek   Township,    for   grading   road 


at  Laurel    Hill.   Jefferson    County. 

Toledo,  Ohio — (Official) — Bids  will  be  received  by  the  Board 
of  County  Commissioners  of  Lucas  County,  Court  House,  until 
10  a.m.,  Sept.   li,  for  Stone  Road  Improvement  No.   72. 

-Bonds  for   $131,000   sold   for  street   improve- 

,-.t7'"'^'  Oh'o— SWEENEY.  ROBBINS  &  McDANIELS.  at 
$i422,  awarded  contract  for  Shellsberger  Rd.  in  Union  Town- 
ship. 

♦Warren,  Ohio — Board  of  Control  awarded  contract  for 
paving  Homewood  .\ve.  to  TURNER  &  OLSON:  contract  for 
Franklin  St.  awarded  to  JAMES  McCR.\CKEN.     Noted  Sept.   2. 

♦Washinston  C.  H.,  Ohio — Contract  for  brick  pavement  on 
Leesburg  .A.ve.   awarded  G.  H.  HECNER   &   SONS  Celina. 

♦  Xenia,    Ohio — (Official) — Contract    for    paving    portion    of 
Third    St.    awarded    to    ANDREWS    ASHPHALT    PAVING    CO 
Middletown.     Noted  Aug.   19. 


Y'oiingstoT 

2    p.m.,    Sept. 
bonds. 


Ohio — (Official) — Bids    will    be    received    until 
by    D.    J.    Jones.    City   Audr.,    for    city    paving 


♦  Angola,  Ind. — Contract  for  roads  in  Steuben  Countv 
awarded  to  W.  S.  GORDON  &  SON.  Liberty  Center,  Blufftori. 
at   $39,152. 

Brazil,  Ind. —  (Official) — Bids  will  be  received  until  10:30 
a.m..  Oct.  5.  by  William  O.  Graeser,  Audr..  Clav  County,  for 
gravel  road  between  Jackson  and  Cass  Townships. 

Franklin,  Ind. — Bids  will  be  received  until  2:30  p.m.,  Oct. 
S,  by  the  Commissioners  of  Johnson  and  Marion  Counties 
for   two   county  line   roads. 

Goshen,  Ind. —  (Official) — Bids  will  be  received  until  2  p.m.. 
Oct.  4.  by  John  "O'.  Brown.  Audr.  of  Elkhart  Countv,  for  con- 
crete road  in  Harrison  Township. 

Logansport,  Ind. — Resolution  passed  by  Board  of  Work 
for  paving  West  Broadway.  Wheatland  Ave.,  Linden  Ave.  and 
Race  St. 

Michigan  City.  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Sept.  27.  by  Board  of  Public  Works  for  paving  Charles 
St.     Alex.  Spychalski.  Citv  Clk. 
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Mnncle.  Ind.— (Official) — Bids  will  be  received  until  10  a.m., 
Oct  "  by  F  M.  Williams  Audr.,  Delaware  County,  for  gravel 
or   macadamized   road   in   Center   and   Liberty  Townships. 

«Rlver»lde.  Ind.— Contract  for  Ashland  Ave.  curb  and 
g-utter  awarded   WILLIAM   HIRCH  &   CO..    Muncie. 

jiTiotriilt    MIrh.— Contract  to  pave  Kvaline  Ave.  and  part  of 

+■      ""'Vwa."ed   R.    O.    BAKER   CO.,    at   $10,809    and    $6861 


Mirh. — Contract 


about 


blocks    of 


rre?e"asyha'lt "pavement    awarded   "t^-   GLOBE    CONSTRUC- 
N  CO..  Kalamazoo,  at  $1.32  per  sq.yd.     Noted  Jul>    1. 


Jacob 
respectively. 

+Bnton    RnpidH 

concr 
TION    _      . 

Chioiico.  III.— International  Taved  Way  Association  organ- 
ized at  Chicago  to  promote  ^inJi"to"\o'»l«  h.fjhway  from  the 
Mexican   to  Canadian   border.      Estimated   cost,   $20,000,000. 

+  E:iKln,  III.— Contract  for  curb  and  gutter  in  Ryeraon  Ave 
and  other  streets  awarded  L.  Z.  BARCUS  &  CO..  La  Porte,  at 
$8606.     Noted   Aug.   19. 

+Hnvaiia,  III.— JANSEN  &  ZOELLER.  Pekin,  awarded  con- 
tract for  improvements  in  District  C.     Noted  July   16. 

+Peorln.  111.— Board  of  Local  ImP'-?vejJ?nts  awarded  con- 
tract for  brick  paving  on  Maryland  St.  to  DOUl^LAS  A.  MYERS 
at  $5.98.^;.  ,    , 

+  Peorln.  III.— Contract  for  paving  North  Adam  St.  awarded 
to  CANTERBURY  BROS..  Peoria,  at  :i>17,157. 

•St.  Chnrles,  III.— (Offlcial)— Bids  will  be  received  until 
S--!!!  nm  Sent  20  bv  Board  of  Local  Improvements  for  im- 
provinS^'parts  ■  of  East  Main  and  West  Main  St.  and  other 
connecting  streets.     John  W.  Wilson,  Engr.  ,„,,or: 

VirKlnIn,  III.— Cass  County  plans  to  expend  about  $13,785 
for   highway    improvements. 

+Boscoliel,  Wis.— (Official)— City  awarded  contract  for  im- 
proTing  v"aiious  streets  to  EDWARD  BARTLETT,  Watertown, 
Wis.,  at  $1.41    per   sq.yd.     Noted   Aug.   26. 

+  \ltkln,  Minn. — Contract  for  state  rural  highway  No.  lOB 
awarded  SM.\LL  &  OLSON.  Aitkin,  at  $43,390. 

+St.  Pnul.  Minn. — Contract  for  repaying  University  Ave. 
from  Rice  to  Dale  St.  with  creosoted  block  awarded  to  FIELD- 
ING  &  SHEPLEY.   St.   Paul,   at   $55,300. 

\Valker,  Minn. —  (Oflicial) — Bids  will  be  received  by  County 
Auditor  until  Sept.  25  for  grading  and  graveling  30  miles  of 
highway.  Estimated  cost.  $80,000.  George  Ralph,  St.  Paul, 
Engr. 

+GTeat  Bend,  Kan. —  (Official) — Contract  for  20,671  sq.yd. 
paving  awarded  to  WATTS  &  AMMERMAN.  Salina,  at  $1.27 
per  sq.yd.  for  trinidad  asphalt.     Noted  Aug.   26. 

+Jnnotlou  City.  Kan. —  (Official) — County  Commissioners 
awarded  contract  for  one  mile  of  concrete  road  to  ZIEGLER 
BROS.,   Junction   City,   at   $1.10   per  sq.yd.      Noted   Sept.    2. 

+OIathe,  Kan. — Contract  for  3800  sq.yd.  vertical  fiber  brick 
paving   awarded    to   J.    H.    COSGROVE,   Olathe,    at    $7,613. 

Kearney.  Neb. —  (Official) — Citiens  voted  to  issue  $50,000 
bonds   for  "improving  streets.      Noted   Sept.    2. 

+Bozenian,  Mont. — Contract  for  paving  in  Districts  98  and 
99  awarded  to  WARREN  CONSTRUCTION  CO.,  Portland,  Ore., 
at  $42,302. 

Great  Falls,  Mont. — Resolution  adopted  by  Council  to 
create  improvement  district  to  improve  North,  Third,  Fourth, 
Sixth  Seventh,  Eighth  and  Ninth  St.  and  Fifth  Ave.  Esti- 
mated cost  between   $38,470  and  $63,435. 

Harrlsionville,  Mo. — Dolan  Township.  Special  Road  District, 
Taft  County,   plans  nine  miles  of  rock  road. 

Kan.sns  City.  Mo. — Bids  will  be  received  by  Park  Com- 
missioners until  Sept.  28  for  grading  Meyer  Blvd.  and  the 
Paseo. 

Liberty,  Mo. — Clay  County  Commissioners  will  be  asked 
to  vote  on  issuing  $50,000  bonds  for  roads. 

+St.  LouiH,  Mo. — Board  of  Public  Service  awarded  contracts 
for  street  improvements  as  follows:  G.  A.  HEMAN.  Florissant 
Ave  asphalt,  at  $S2,067;  Marcus  Ave.,  two  sections,  brick, 
$29,708  and  $21,027;  GRANITE  BITUMINOUS  PAVING  CO., 
Ashland  Ave.,  asphalt,  $5,844;  WEBB  KUNZE  CONSTRUC- 
TION CO  Sliinker  Rd.,  wood  block,  $84,712;  KYERMANN 
CONSTRl'CTION  CO.,  repaying  on  Market  St.,  wood  block, 
$17  225-  PERKINSON  CONSTRUCTION  CO.,  Milburn  Ave., 
brick.  $7,651;  RUECKING  CONSTRUCTION  CO.,  Chariton  St., 
brick!  $7,614;  HANICK  QUARRY  AND  CONSTRUCTION  CO., 
Duncan  Ave.,  brick,  $13,480;  Arlington  Ave.,  brick,  $15,494. 
Noted  Aug.   19. 

St.  LouiN,  Mo. —  (Official) — Bids  will  be  received  until  noon. 
Oct.  5,  bv  Board  of  Public  Service  for  the  following  street 
improverrients:  Marcus  Ave.,  estimated  cost,  $8500;  Tower 
Grove  Ave.,  cost  $16,000;  Spring  Ave.,  cost.  $15,000;  Soulard 
St.,   cost,  $25,000.     E.  R.   Kinsey,  Pres.   Bd.   Pub.    Ser. 

St.  I.onlH,  Mo. — Bids  will  be  received  until  noon.  Sept.  23, 
bv  Pltzman  Co.,  Surv.  and  Engr.,  615  Chestnut  St.,  for  approx- 
Irhatclv  600.000  cu.vd.  grading  and  excavating  for  University 
Park  Realty  Co. 

.\UNtln,  Tex. — Citizens  contemplate  issuing  bonds  for  $425.- 
000  for  streets  and  bridges. 

ClarkHvllle.  Tex. — Cltv  will  sell  $100,000  bonds  Sept.  28 
for  roads  and   turnpikes  in   Road  District  No.   1. 

GalveHton,  Tex. — County  Commissioners  plan  to  repair 
seawall  boulevard.     R.  M.  Slas,  County  Engr.  and  Supvr. 

+I,nfkln.  Tex. — Contract  for  three  blocks  of  paving  award- 
ed to  TEXAS  BITULITHIC  CO.,  Dallas,  at   $10,000. 

I.ufkin,  Tex. — Agelina  County  will  vote  on  issuing  $200,000 
bonds  for  reads. 

Sulphnr  Sprinf^H.  Tex.— City  will  issue  $10,000  bonds  for 
improving  streets. 

'Woodvllle,  Tex. — Citizens  voted  against  issuing  $100,000 
bonds  for  roads  in  Tyler  County.  Road  District  No.  1.  Noted 
Aug.  26. 


Oklahoma,  Okla. — County  plans  to  expend  $140,000  for  im- 
proving roads. 

Salt  Lake  City,  Utah — County  Commissioners  plan  concrete 
highway  on  State  St.  from  southern  limits  of  city  to  Murray 
city   line. 

+Salt  Lake  City,  Utah- (Official)- P.  J.  MORAN,  INC.,  Salt 
Lake  City,  awarded  contract  for  paving  various  streets  at 
$48,025.     S.  Q.  Cannon.  City  Engr.     Noted  Aug.  19. 

VVendover,  Utah — (Official) — No  bids  were  received  for  25 
miles  of  highway.  E.  R.  Morgan,  State  Rd.  Engr.  Noted 
Aug.  19. 

Anacortes,  Wash. — Contract  will  soon  be  awarded  for  pav- 
ing Commercial  ,\ve.  to  county  road. 

+Aul>urn,  Wash. —  (Official) — Contract  for  paving  19  blocks 
awarded  to  WASHINGTON  PAVING  CO..  Tacoma,  at  $24,979. 
Noted   Aug.   26. 

+Ilellinelinni.  Wash. — Contract  for  pavement  on  Harris 
Ave.  awarded   to   K.   SAUSET,   at   $11,148. 


Hoqulam,  "Wash. — Resolution  has  been  passed  for  improv- 
ing Simpson   .\ve.      Estimated   cost,   $47,672. 

+Olynipla.  Wash. — Bids  opened  Aug.  30  by  State  Highway 
Commission  for  highway  from  Nemah  to  Nasel  River  in 
Pacific  County.  Three  lowest  bids  were:  BURNETT  CON- 
STRUCTION CO.,  909  Second  Ave.,  Seattle.  $36,955  (awarded 
contract);  Elliott  Contracting  Co..  Portland.  Ore.,  $39,305; 
L.    H.    Goerig,    1027    Bellevue    Court,    Seattle.    $37,428. 

+Olympla,  \Vash. —  (Official) — Bids  opened  .A.ug.  30  by  State 
Highway  Commission  for  road  from  Union  Flat  Creek  south 
in  Whitman  County  as  follows:  W.  G.  Mulligan  &  Co..  302 
Eagle  Bldg.,  Spokane,  $7955;  H.  C.  ROOT,  South  525  Madison 
St..  Spokane,  $7784  (awarded  contract);  H.  L.  Wilson  Co., 
Walla  Walla.  $8292;  General  Construction  Co..  Spokane,  $9164.- 
Noted  Aug.  19. 

Seattle,  ^Vash. — A.  H.  Dimock.  City  Engr.,  submitted  cost 
of  paving  47th  .■'ive.,  N.  E..  $27,893;  First  Ave.,  $20,539;  g-rad- 
ing   Eloise   Terrace,    $10,870. 


Taeoma,  Wash. — Surveys  will  soon  be  made  for  10.6  miles 
of  Mountain  Rd.  Estimated  cost  between  $100,000  and 
$140,000. 

+Taeonia.  Wash. — Commissioners  of  Pierce  County  award- 
ed contract  for  paving  5.57  miles  of  Pacific  Highway  with 
bitulithic  on  concrete  base  to  WASHINGTON  PAVING  CO.. 
Tacoma,    at    $79,375.      Noted    Aug.    26. 

Walla  Walla,  Wash. — Council  passed  resolution  for  paving 
South   Second   St.      Estimated   cost,    $12,000. 

+^Vate^ville,  Wash. — Commissioners  of  Douglas  County 
awarded  contract  for  2%  miles  of  Permanent  Highway  No.  3 
to  BAILEY  &  O'CONNOR,  Wenatchee.  at  $17,985. 

+Medford,  Ore. — Contract  for  Pacific  Highway  from  Tolo  to 
Josephine   County  Line   awarded    to   C.    NATWICK,    at    $16,659. 

Salem,  Ore. — Bond  issue  for  $10,000,000  for  state  roads  has 
been  proposed. 

nnnsmuir,  Calif. — City  plans  to  lay  lU  miles  of  concrete 
pavement.      P.   M.  Lau  is  City  Engr. 

+East  San  Dieeo,  Calif. — Contract  for  improving  Hugo  Ave. 
awarded  to  OLAF  NELSON,  at   $40,532. 

+Bureka.  Calif. — Supervisors  of  Humboldt  County  awarded 
contract  for  Hoopa  Valley  Rd.  to  HARTNEY  &  McNAUGH- 
TON,   at   $11,974. 

Los  Angeles,  Calif. — Bond  issue  for  $3,000,000  proposed  for 
extension   of  county  highway  system. 

+I,os  Angeles,  Calif. — D.  D.  CHAPMAN,  216  North  Johnstone 
St.,  Los  Angeles,  at  $11,472,  awarded  contract  for  Improving 
roads  in  District  No.  3.     Noted   July  22. 


Marysville,    Calif. — District    No. 
miles  of  road.     Estimated  co 

Modesto,  Calif. — Plans  have  been  prepared  by  G.  B.  Freitas, 
City  Engr.,  for  street  work  estimated  to  cost  $20,664. 

Nevada  City,  Calif. — City  Council  is  considering  improving 
sidewalks  of  city. 

+OakIand,  Calif. —  (Official) — Board  of  Supervisors  awarded 
contract  for  bitulithic  paving  on  countv  roads  in  Murray 
Road  District  to  CALIFORNIA  BITULITHIC  CO.,  care  of 
Hutchinson   Co..  Oakland,  at  $14,235.     Noted   Sept.   2. 

+Redivoad  City,  Calif. — Contract  for  road  from  Pescadero 
to  Santa  Cruz  County  Line  awarded  to  LOU  G.  HARE,  Salinas, 
at  $29,000. 

+Riierside,  Calif.— Contract  for  8.67  miles  of  highway 
awarded  to  CONNER  CONTRACTING  CO.,  Los  Angeles,  at 
$28,910. 

Sacramento,  Calif.— (Offlcial)—Bids  were  received  Aug.  23 
bv  the  State  Highway  Commission  for  highwa.y  in  Siskiyou 
Countv  Division  2.  Route  3.  Section  A,  as  follows:  P.  J. 
Lecliner,  Alameda,  $23,944;  Moffett  &  Mead,  San  Francisco. 
$24,750;  F.  H.  Green,   Eureka,  $22,600. 

+San  Francisco,  Calif.— Contract  for  paving  boulevard  be- 
tween Lincoln  and  Presidio,  including  sidewalks  and  sewers 
awarded  to  CITY  IMPROVEMENT  CO.,  San  Francisco,  at 
$65,000. 

+  San    Francisco.    Calif Board    of    Public    Works    awarded 

contra""  for  paving  part  of  Fulton  St.  to  OWEN  McHUGH,  at 
*11,1S8. 

*San  Francisco.  Calif. — Board  of  Public  Works  awaided 
contiac"  for  grading  "n  37th  Ave.  to  BLANCHARD-BROWN 
CO.,   at   $5931. 
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+Snii  Mntro.  Cnllf.— RANSOME-CRUMMEY  CO..  Oakland 
at  $70,850,  awarded  contract  for  pavement  at  upper  end  or 
San   Mateo    Park. 

+San  Mntro,  Calif. — Contract  for  paving  several  streets 
awarded  to  FEDER.VL  CONSTRUCTION  CO.,  San  Francisco, 
at  $77,800. 

+!!iiintn  .•Vnn,  Ciillf. — Contract  for  5 '/j  miles  of  Santiago 
Hlvd.   awarded    FRK1>    HOFKM.VN,   at    $ia.498. 

+  Snn<n  Ana.  Calif.— M.\X  L.  HUBERMAN,  at  $10,695, 
awarded   contract    fur    Yiirba   Linda    Rd. 

Santa  Cru«.  <'alif. — TM.ans  are  being  considered  for  paving 
King  St..  Ocean  View,  Branciforte  and  Soquel  Ave.  Estimated 
cost.    $75,000.      •«■.   J.   Tlionipson,   City    Engr. 

+Santa  Cruz,  Calif. — Contract  for  paving  Mission  St.  award- 
ed to  C.  GREENFIELD,  at  $25,831. 

Stockton,  Calif. — Citv  Council  authorized  paving  North 
Center.  Maple  and  Ash  St.  Estimated  cost,  $26,000.  H.  T. 
Compton.    City    Engr. 

+Venlco,  Calif. — Contract  for  29,000  ft.  of  asphalt  concrete 
pavement  awarded  to  BRAUN,  BRYANT  &  AUSTIN.  Santa 
Monica. 

Yreka,  Calif. — Board  of  Supervisors  plans  to  grade  and 
pave  road  to  Ft.  Jones  and  Scott  Valley.  Estimated  cost, 
$60,000. 

1NDISTRI.\L    \VORKS 

+I>ubec.  Maine — .\merican  Can  Co.,  New  York,  N.  Y.,  award- 
ed contract  for  concrete  addition  to  its  plant  at  Lubec  to  GUM- 
MING  CONSTRUCTION   CO.,   Boston,   Mass.      Cost,    $100,000. 

+Hol7-oke,  Mans. — Bosch  M.-igneto  Co.,  Chicopee.  .awarded 
contract  for  a  new  plant  at  Holyoke  to  CASPER  RANGER 
CO.      Cost,  about   $100,000. 

+l.owell.  Mans. — Contract  for  10-story,  brick  and  rein- 
forced-concrete  92xl32-ft.  storage  warehouse  for  Appleton 
Co.,  Jackson  and  Revere  St.,  awarded  to  NEW  ENGLAND 
CONCRETE  CONSTRUCTION  CO.,  201  Devonshire  St.,  Boston. 
Cost,    $125,000. 

♦  South  Boston,  Ma.«s. — M.  F.  Cahill  Co.  awarded  contracts 
for  tour-storv.  107xl34-ft..  brick  and  mill  constructed  factory 
to  .\PTED  &  McDUFFEE.  Maiden,  general  contract,  and 
TYSON.  \VEARE  &  CO.,  Old  South  Bldg.,  Boston,  foundations. 
Cost,    $75,000. 

Sprinefleld,  Mass.^New  England  Westinghouse  Co.,  Page 
Bldg.,  will  build  brick  woodworking  shop.     Cost,  $50,000. 

+Pa*Ttueket,    R.    I. — Phillips    Insulated    Wire    Co.    awarded 

contract  for  three-storv  brick  and  mill  constructed  70xl00-ft. 
wire  mill  to  WILLMARTH  &  MacKILLOPP.  INC..  Pawtucket, 
at  $25,000.      Noted  Aug.   19. 


+  South  Windham,  Conn. — Smith  &  Winchester  Co.  awarded 
contract  for  two-storv,  60xl27-ft.  foundry  addition  to  H. 
WALES  LINES  CO..  Meriden.  at  $20,000. 

+l'nionvllle.  Conn. — J.  Broadbent  &  Son,  Inc.,  awarded  con- 
tract for  four-story  brick  and  mill  constructed  factory  to 
R.  J.   JONES.  Hartford. 

Buffalo,  >'.  Y. — Curtis  Aeroplane  Co.  will  build  the  fourth 
addition  this  year  to  its  factory  at  Churchill  Ave.  and  New 
York  Central   R.R.      Estimated  cost.   $50,000. 


Buffalo,  X.  Y. — Lehigh  Valley  R.R.  will  build  repair  shops 
and  yards  at  Tifft  St..  Hamburg  Turnpike  and  City  Ship 
Canal  to   cost   about   $250,000. 

+Buffalo,  X.  Y'. — William  H.  Walker  Co.  awarded  contract 
for  11-story  warehouse  and  distriljuting  station  at  Franklin 
and  Erie  St.  to  TURNER  CONSTRUCTION  CO.,  Prudential 
Bldg.,  Buffalo. 

+Janieston'n,  X.  Y. — Struthers-Wells  Co..  Warren,  Penn., 
awarded  contract  to  McCLINTIC-MARSHALL  CO.,  Pittsburgh, 
Penn.,  for  one-story,  200x200-ft.  concrete  blacksmith  shop  in 
Jamestown.     Cost,  $50,000. 

Rochester,  X.  Y. — Folding  Barrel  Co.,  220  Broadway,  New 
York,  N.  Y.,  will  build  a  $12,000  factory  in  Rochester.  P.  J. 
Pomeroy,   23    Farraday   St..   is   Factory   Mgr. 

+Tonan"-nda,  X.  Y'. — The  McKinnon  Chain  Co.  awarded  con- 
tract for  one-story.  S0x90-ft..  bi'ick  and  concrete  addition  to 
its  plant  to  MORRIS  &  ALLEN,  Builders  Exchange,  Buffalo, 
at    $10,000. 

4-Harrison,  X.  J. — Hyatt  Roller  Bearing  Co.,  Middlesex  St., 
awarded  contract  for  six-story.  90xll0-ft.  addition  to  its  plant 
to  AMERICAN  CONCRETE  STEEL  CO.,  Newark.  It  will  be  of 
reinforced   concrete,   brick  veneer. 

LambertNville,  X,  J. — Lambertsville  Rubber  Co.  will  soon 
award  contracts   for   three-story.   60xll0-ft.    brick   plant. 

Allentown,  Penn. — Allentown  Ice  &  Cold  Storage  Co.  has 
taken   out   permit   for  one-story   brick  addition.      Cost,   $28,000. 

Ardmore,  Penn. — Autocar  Co.  will  build  five-story,  rein- 
forced-concrete.  64x77-ft..  factory  addition.  Stearns  &  Castor, 
Stephen  Girard  Bldg..   Philadelphia.  Arch. 


Harrisburg,  Penn. — Kelker  &  Johnson.  Union  Trust  Bldg.. 
receiving  bids  for  reinforced-concrete  and  brick,  74xll-ft.. 
warehouse  for  Montgomery  &  Co. 

+Philadelphia,  Penn. — Contract  awarded  to  FIDELITY 
CONSTRUCTION  CO.  for  seven-story,  reinforced-concrete.  62x 
100-tt..  cold  storage  warehouse,  and  2Sx55-ft.  smokehouse  for 
John  J.  Felin  Co..  4142  Germantown  Ave.  Cost.  $100,000  and 
$15,000  respectively.     Noted  Sept.  2. 


+Phllndel|ihla,  Penn. —  Bennett  &  Aspden  Co.,  Leverlngton 
and  Baker  St.,  awarded  contract  for  four-story  f.actory  at 
Pechin  St.  and  Krams  Ave.  to  WILLIAM  STEEL  SONS  CO., 
1600  Arch  St.,  Philadelphia.     Estimated  cost,  $100,000. 

PIttNburKh,  Penn. — Murdock  Storage  &  Transfer  Co.  will 
build  flve-story  storage  and  ofllce  building  at  Fifth  Ave.  and 
Craig  St. 

+llaltlmore,  Md. — Curtis  Bay  Distillery  Co.  has  awarded 
contracts  for  its  denatured  alcohol  distillery  as  follows: 
Fabrication  and  erection  of  steel.  PORTHOFF  CONSTRUC- 
TION CO..  Cincinnati.  Ohio;  concrete  work.  CURTISS  WOOD- 
RUFF CO.,  Brooklyn,  N.  Y. ;  copper  work  and  machinery, 
ANSONIA  COPPER  &  IRON  WORKS,  Cincinnati;  grading  and 
well-digging,   WILLIAM   O.   GISHEL   CO..   Curtis   Bay. 

^Baltimore,  Md. — Poole  Engineering  Co.  has  aw.arded  con- 
tract for  its  war  munitions  plant  addition  to  COWEN  BUILD- 
ING CO.     It  will   be   of  brick  and  steel,   100x290   ft. 

Baltimore.  Md. — Kennedy  Foundry  Co..  South  Charles  St., 
will  build  a  three-story  addition,  covering  24.000  sq.ft.,  for  a 
core  and   patternshop.     Joseph   P.   Kennedy   is   Prcs. 

+  Baltiniore,  Md. — Baltimore  Dry  Docks  &  Shipbuilding  Co. 
awarded  contract  for  one-story,  60x200-ft.  shipbuilding  plant 
to  CHESAPEAKE  IRON  WORKS.  It  will  be  of  steel,  corru- 
gated  iron  and   reinforced   concrete. 

Pnrkerabure,  ^V.  Ya. — Modern  Flint  Glass  Co.  will  build 
glass  plant  to  cost  $50,000.  James  O.  Gill.  Philadelphia,  Penn., 
is  interested. 

Charlotte,  X.  C. — Reported  that  the  Ford  Motor  Co.,  Detroit. 
Mich.,  will  build  an  assembling  plant  in  Charlotte. 

Akron,  Ohio — Osborn  Engineering  Co..  740  Engineers'  Bldg.. 
Cleveland,  receiving  bids  for  a  three-story  factory  on  East 
Market  St.  extension.  Akron,  for  Western  Tire  &  Rubber  Co 
M.   O'Neil,   Pres.      Noted  Sept.   9. 

+Cleveland,  Ohio — (Official) — Contract  for  plant  of  the 
Kessler  Mfg.  Co.  awarded  to  SAMUEL  AUSTIN  SON  CO., 
Euclid   Ave.,    Cleveland.      Noted    Aug.    26. 

RTanovllle,  Ind. — Evansville  Packing  Co.  will  build  plant 
to  cost   $150,000. 

Kokonio,  Ind. — Haynes  Motor  Car  Co.  will  build  three 
reinforced-concrete  additions  to  its  plant.  Cost,  $250,000. 
Company  has  also  purchased  a  brick  factory  building  for 
a  tool  plant. 

Chicago,  III. — The  Baltimore  &  Ohio  Chicago  Terminal  R.R.. 
Fifth  Ave.  and  Harrison  St..  will  build  a  two-story  brick 
roundhouse  and  machine  shops  on  West  14th  St.  Cost,  $245,000. 
M.  A.  Long,  Arch, 

Chicago,  111. — Armour  &  Co.,  Union  Stockyards,  will  build 
a  seven-story  brick  and  concrete  canning  factory.  Cost, 
$325,000.      R.   A.   Clark,   Arch. 

^Chicago,  III. —  (Official) — ^Contract  for  a  factory  for  Re- 
public Box  Co.  awarded  to  JAMES  SHEDDEN  &  CO.,  Chicago, 
at   $31,500.      Noted   Aug.    19. 

+MII\vaakce,  \Vis.^John  Wolleager  Auto  Co.,  417  Wells 
St.,  awarded  contract  for  two-  and  three-story,  62x90-ft. 
addition  to  its  garage  to  A.  MONSTED  CO..  Pabst  Bldg., 
Milwaukee. 

Milwaukee,  Wis. — The  Linde  Air  Products  Co..  New  York. 
N.  Y.,  contemplates  an  SOxlOO-ft.  brick  and  concrete  factory 
at  3Sth  and  National  Ave. 

AVaterlco,  lona — Plans  are  being  prepared  for  four-story 
factory  and  distributing  plant  for  Waterloo  Overland  Motor 
Co.      Estimated   cost.    $40,000. 

Lincoln,  Xeb. — Star  Van  &  Storage  Co.  will  build  a  50x70-ft. 
fireproof  addition  to  its  warehouse  at  818  Q  St.     Cost,   $12,000. 

Springfield,  Mo. — Rhodes  Produce  Co.  will  build  a  store 
and  warehouse  on  South  Campbell  St.  Estimated  cost,  $20,000. 
C.    L.    Rhodes.    Pres. 

fiolden,  Colo. — Sanitary  Brick  Co.  will  build  an  addition 
to    its   plant.      Estimated    cost.    $25,000.      L.    A.    Copeland,    Mgr. 

Trinidad,  Colo. — Swift  &  Co..  Chicago.  111.,  having  plans 
prepared   for   cold-storage   plant.      Estimated   cost,    $30,000. 

+Spanlsh  Forks,  Utah — The  Utah-Idaho  Sugar  Co.  awarded 
contract  for  a  $500,000  sugar  factory  to  E.  H.  DYER  CON- 
STRUCTION CO.,  Salt  Lake  City. 

Spokane,  ^Vash. — Powell-Sanders  Co.  has  plans  for  six- 
story,  lOOxllO-ft.  office  building  and  warehouse.  Cost,  $50,000. 
John  K.  Dow,  Arch. 

Saskatoon,  Sask. — Macdonald-Crawford,  Ltd..  will  build 
four-story    warehouse.      Approximate    cost,    $50,000. 
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AVharf — Ft.  Constitution.  N.  H 
noon,  Sept.  25,  by  A.  G.  Frick, 
to  wharf. 

■fBreakn-ater — Buffalo,  N.  Y. — Contract  awarded  to  COAST 
&  LAKES  CONTRACTING  CO.,  New  York,  at  $14,055,  for  rip- 
rap and  repairing  concrete  superstructure  on  Buffalo  break- 
water.    Noted  Sept.  9. 

+Dredging' — Port  Chester,  N.  Y. — Contract  awarded  to 
EASTERN  DREDGING  CO.,  at  $7277,  for  dredging  in  Port 
Chester  Harbor.     Noted  July  S. 

-^Building — Tompkinsville,  N.  Y. — Bids  will  be  received 
until  2  p.m.,  Sept.  30,  by  Lighthouse  Inspector,  Tompkinsville. 
for  building  third  story  and  permanent  roof  of  reinforced 
concrete  on  carpenter  shop  at  General  Lighthouse,  Tompkins- 
ville. 

Repairs  Hospital — Pittsburgh,  Penn. — Bids  will  be  received 
until  3  p.m.,  Sept.  20,  by  U.  S.  Public  Health  Service,  U.  S. 
Marine  Hospital.  Pittsburgh,  for  repairs  to  U.  S.  marine 
hospital  at  40th  St.  and  Penn  Ave.,  Pittsburgh. 

+Steam  Engine — Pittsburgh,  Penn. — Contract  awarded  to 
NORDBERG  MFG.  CO.,  Milwaukee,  Wis.,  at  $4,500,  for  steam 
engine  for  experimental  station.  Bureau  of  Mines. 

Heating  and  Ventilating — Washington,  D.  C. — Bids  were 
received  Sept.  7  by  Commissioners  of  District  of  Columbia 
for  heating  and  ventilating  in  Park  View   school  as  follows: 
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Rigcs,  Distler  &  Strinfrer,  Baltimore,  Md.,  $13.67S;  Standard 
Ensineering-  Co..  Washington,  $14,650  and  W.  G.  Cornell  Co., 
Washington,  $15,200. 

+l.nhorntorj- — Washington,  D.  C. — Contract  for  chemical 
laboratory  at  Bureau  of  Standards,  Washington,  awarded  to 
WEl.LS   BROS.,   New   York,   N.    Y.,   at    $1SS,556.      Noted   .luly    S. 

Liuniber — Washington,  D.  C. — Bids  will  be  received  until  2 
p.m.,  Sept.  22,  by  Commissioners  of  District  of  Columbia,  for 
»5.07!>  SCI. ft.  of  Georgia  pine  bridge  lumber. 

Mnvhiue  TooIm — Washington,  D.  C. — Bids  will  be  received 
until  10  a.m.,  Oct.  5,  by  Paymaster-General.  U.  S.  N.,  Washing- 
ton, for  machine  tools  as  follows:  Schedule  S.TSO,  2  geared 
head  lathes,  IS-in.xS  ft.,  1  geared  head  lathe,  16-in.x6-ft.,  1 
trimming  press,  for  delivery  at  Washington  Navy  Yard;  Sched- 
ule S.7S1,  1  turn  table  lathe.  2'ix26,  for  delivery  at  Boston 
Navy  Yard;  Schedule  8,782,  2  upright  drills.  21-in.,  2  double 
emery  grinders,  12-in.,  2  engine,  screw-cutting  lathes,  2  crank 
shapers,  IG-in.,  for  Boston  and  Philadelphia  navy  yards. 

Plumbing — Washington,  P.  C. — Bids  were  received  Sept.  7 
by  Commissioners  of  District  of  Columbia  for  plumbing  for 
Parlv  View  School  as  follows;  Isidor  Freund,  Washington, 
$5,770;  Ribbs,  Distler  &  Stringer,  Baltimore,  Md.,  $5,796  and 
F.  C.  Stelzer,  Washington,  $6,347. 

-^Dredf:riny;r — Norfolk,  Va. — Bids  will  be  received  until  noon, 
Sept.  23,  by  U.  S.  Engineer,  Custom  House,  Norfolk,  for  dredg- 
ing and  rock  excavation  in  James  River. 

Po!it  Olllce — Norton,  Va. — Bids  will  be  received  until  3  p.m., 
Oct.  IS.  by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  post  office  at  Norton. 

Po»t  Office — Charlotte,  N.  C. — Bids  were  received  Sept.  7 
by  Acting  Supervising  Architect,  "Washington,  D.  C,  for  post 
office  as  follows:  (a)  limestone,  (b)  sandstone,  John  G. 
Unkefer  &  Co.,  Minerva,  Ohio,  (a)  $192,692:  J.  A.  Jones,  Char- 
lotte,   (b)    $207,000    (low  bidders).      Noted   July   29   and   Aug.    5. 

:fcPo8t  Office — Wilkesboro.  N.  C. — Bids  will  be  received  until 
3  p.m.,  Oct.  14,  by  James  A.  W^etmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  post  office  at  Wilkes- 
boro. 

Olficera*  Quarters — Wilmington,  N.  C. — Bids  will  be  received 
until  3  p.m..  Oct.  7,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  medical  officers' 
quarters  at   U.   S.  Marine  Hospital,  W'ilmington. 

fBuildines — Port  Roval.  S.  C. — Contract  awarded  to  NEW- 
PORT CO.VTRACTING  &  ENGINEERING  CO.,  Newport  News, 
Va.,  at  $34,676,  for  buildings  at  Naval  Station,  Port  Royal. 
Noted  Aug.  5  and  Sept.  2. 

Repairing  Wharf — Ft.  De  Soto,  Fla. — Bids  will  be  received 
until  10  a.m.,  Oct.  1.  by  Jacob  Frank,  Act.  Quartermaster, 
Ft.  Dade,  for  repairing  wharf  at   Ft.   De  Soto. 

Dredge — Jacksonville,  Fla. — Bids  will  be  received  until 
noon,  Nov.  8.  at  the  V.  S.  Engineer  Office,  Jacksonville,  for 
steel  hull  SVs  and  7  yard  dipper  dredge  or  for  leasing,  subject 
to  purchase. 

Cement,  Sand  and  Gravel — New  Orleans,  La. — Bids  will  be 
received  until  11  a.m.,  Sept.  22,  at  the  U.  S.  Engineer  Office, 
Custom  House,  New  Orleans,  for  cement,  sand  and  gravel  at 
Southwest  Pass,  Mississippi  River. 

♦Timber — Detroit,  Mich. — Contract  awarded  to  DUNCAN 
LUMBER  CO..  Portland,  Ore.,  at  $6,051,  for  236,000  ft.  of  fir 
timber.     Noted  June  24. 

Post  Office — Fulton.  Mo. — Bids  were  received  Sept.  7  for 
post  office:  (a)  limestone  and  (b)  sandstone,  Balkan  Con- 
struction Co.,  Chicago,  111.,  (a)  $46,337,  (b)  $46,703  (low  bidder). 
Noted  Aug.  5. 

+Bui!dinBs — Point  Isabel,  Tex. —  (Isabel  post  office) — Con- 
tract awarded  to  JAMES  McCOY,  Brownsville,  at  $9,500  for 
operator's    quarters    at    Naval    Radio    station.      Noted    Sept.    2. 

+Post  Office — Blackwell,  Okla. — Contract  awarded  to  AL- 
GERNON BL.\IR,  Montgomery.  Ala.,  at  $37,616,  for  post  office 
at  Blackwell.     Noted  Aug.  12  and  26. 

♦Cement — Portland,  Ore. — Bids  will  be  received  until  11 
a.m.,  Oct.  7,  at  the  U.  S.  Engineer  Office,  Second  District,  Port- 
land, for  cement, 

Miscellaneons  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  Sept.  24.  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
Washington,  D.  C,  for  miscellaneous  pipe  and  manufactured 
metal  supplies. 

MISCELLANEOIS 

DredBlnfi: — Boston,  Mass. — Bids  will  be  received  until  Sept. 
22  bv  State  Harbor  and  Land  Commissioners,  State  House, 
for  dredging  of  Lewis   Bay.      William    F.    Williams,    Ch.    Engr. 

+Shore  Protection — Boston,  Mass. — Contract  awarded  to 
COLEMAN  BROS..  Chelsea,  at  $19,854,  for  shore  protection  at 
Revere  Beach.     Noted  Aug.  6  and  Sept.  9. 

+  RetaininK  AVall — Quincy,  Mass. — Contract  awarded  to 
HOLBROOK  C.-^BOT  &  ROLLINS  CO.,  6  Beacon  St.,  Boston,  at 
about  $100,000  for  retaining  wall  for  Fore  River  Shipbuilding 
Co.      Noted    Sept.   2. 

+Dike — Springfield.  Mass. — Contract  awarded  to  H.  I. 
PEER,    Springfield,    for    3.200    ft.    of    dike. 

DredeinK — Waltham,  Mass. — Bids  will  be  received  until 
noon,  .Sept.  21,  by  .State  of  Massachusetts  for  dredging  in 
(Charles  River  from  Elm  St.  to  Bleachory  dam.  Metropolitan 
Park   Commission,   14    Beacon   .St.,   Boston,   Engr. 

Barce  Canal  Work — Albany,  N.  Y. — Bids  were  received  for 
improvement  of  Sawyer's  Creek  at  North  Tonawanda:  H.  S. 
Kerbaugh,  Inc.,  Buffalo,  $9,800;  Eastover  Construction  Co.,  Inc., 
Utica,  $10,200.  H.  V.  Berry,  Ft.  Plain,  at  $12,6S5  was  low 
bidder  for  timber  for  canals  in  Eastern  division;  William  J. 
Dowdle,  Oswego,  at  $15,400  low  bidder  for  Middle  division 
and  G.  Elias  &  Bro.,  Inc.,  Buffalo,  at  $21,699,  for  Western 
division. 

Ballast — New  York,  N.  Y. — (Borough  of  Manhattan)  —  (Offi- 
cial)— Bids  were  received  Sept.  10  for  ballast  for  Rapid  Transit 
Ry.  (a)  about  243,000  cu.vd.  of  trap  rock  or  hard  limestone: 
Upper  Hudson   Stone  Co.,  $228,010,  Haverstraw   Crushed  Stone 


Co.,  $250,240  and  (b)  about  325,500  cu.yd.  3-in.  ballast,  trap 
rock,  hard  limestone  or  field  stone,  Haverstraw  Crushed  Stone 
Co.,  $26,325;  Upper  Hudson  Stone  Co.,  $27,625.     Noted  Aug.   26. 

Pier  Shed — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
(Official) — Bids  will  be  received  by  Commissioner  of  Docks, 
Pier  A.  Battery  PI.,  until  noon.  Sept.  21.  for  pier  shed  at  West 
23rd  St.,  North  River,  under  Contract   No.   1471. 

+Duct  Line — New  York,  N.  Y. —  (Official) — Contract  award- 
ed to  E.  C.  MOORE,  154  Nassau  St.,  at  $34,006,  for  duct  line 
for  Queensboro  Rapid  Transit  Ry.     Noted  Aug.  12. 

Elimination  of  Grade  Crossin;^ — Sloan,  N.  Y. — Plans  sub- 
mitted to  New  York  Public  Service  Commission.  Albany,  by 
Delaware,  Lackawanna  &  Western  R.R.  for  elimination  of 
grade  crossing  at  Sloan.      Estimated  cost,    $329,471. 

♦  Sprinkler  System — Hoboken,  N.  J. — Contract  awarded  to 
ROCKWOOD  SPRINKLER  CO.,  at  $15,000,  by  Hoboken  Land 
&  Improvement  Co.  for  sprinkler  system  in  new  building  at 
15th    St. 

Waterway — Trenton,  N.  J. — New  Jersey  State  Commerce 
and  Navigation  Board  will  construct  Barnegat  Bav-Manasquan 
River  Inland  Waterway.  About  $23,000  is  available  to  start 
work. 

♦Tunnel — Bloomsburg,  Penn. — Contract  awarded  to  PORT- 
LAND CONTRACTING  CO.,  tor  tunnel  1,400  ft.  long,  bv 
Lehigh  Valley  Coal  Co. 

♦  Superstructures — Philadelphia,  Penn. —  (Official) — Bids  will 
be  received  until  noon,  Oct.  19.  by  A.  M.  Taylor,  Dir.,  Pub.  Ser., 
754  Bourse  Bldg..  for  steel  superstructures  for  elevated  railway. 

♦  Steamships — Newport  News,  Va. — Contracts  awarded  to 
NEWPORT  NEWS  SHIPBUILDING  AND  DRY  DOCK  CO.,  at 
$1,000,000  each  for  two  steamships  for  Crowell  &  Thurlow 
Steamship  Co.,  Boston,  Mass. 

♦Drainajce — Goldsboro,  N.  C. — Contract  awarded  to  A.  V. 
WILLIS  &  SONS,  Pittsfield,  111.,  at  $56,399,  for  dredging  in 
canal  for  drainage. 

Drainafce — Dade  City.  Fla. — Plans  being  prepared  by  Hiram 

McElroy,   Dade  City,  for  drainage  district. 

Harbor  Channel  and  Pior.s — Miami,  Fla. — Bids  will  be  re- 
ceived soon,  tor  harbor  channel  and  piers  for  Miami.  Isham 
Randolph.  Harbor  Engr.     Noted  July  8. 

Barjsres — Mobile,  Ala. — Pratt  Consolidated  Coal  Co.  will 
build  16  barges  and  one  steam  boat  for  coal  transportation. 
Estimated   cost,   $71,200. 

Levees — Shreveport,  La. — Bids  will  soon  be  received,  ac- 
cording to  press  reports,  for  levees  at  Upper  Missionary,  West 
Egypt,  Thompson's  Cedar  Bluff,  Long  Point,  Loggy  Lea  and 
Campo   Bello   reaches.  " 

Park  Improvements — Cincinnati.  Ohio — Citizens  will  vote 
on  $1,250,000  bonds  for  park  improvements  at  November 
election. 

Drainage — Kenton,  Ohio — (Official) — Morgan  Engineering 
Co.,  Memphis.  Tenn.,  retained  as  engineer  to  prepare  plans  tor 
protection  of  al30ut  25,000  acres  on  the  Upper  Scioto  Drainage 
and  Conservation   District,  Hardin   County. 

Elimination  Grade  Crossing — Madisonville,  Ohio — Plans 
approved  by  Pennsylvania  Lines  West  of  Pittsburgh  for 
elimination  of  grade  crossing  at  Erie  Ave.,  Madisonville. 
Philip  Fosdick,  Cincinnati,  City  Engr.    Estimated  cost,  $140,000, 

♦  Ditch — New  Philadelphia,  Ohio — Contract  awarded  to  W. 
A.  SHIRE.  Ashland,  at  $0.09  per  cu.yd.  for  ditch  in  Tuscarawas 
and  Holmes  Counties.     Noted  Aug.  19. 

♦DrainaKe — Toledo.  Ohio — Contract  awarded  to  GILMORE 
BROS.,  Toledo,  at  $50,000,  for  drainage  in  Defiance  County. 

Drainage — Liverpool,  111. — Liverpool  Drainage  and  Levee 
District  contemplates  draining  3,500  acres.  G.  R.  Wilcoxen. 
Secy.,  Comrs. 

Barge-s — Princeton.  111. — Morton  Salt  Co.  will  build  barges 
for   use   on    Illinois  Waterway  as  soon    as  completed. 

Drainage — .A.tlantic,  Iowa — Bids  will  be  received  until  Sept. 

20  by  C.  E.  Kringel,  Audr.  of  Cass  County  for  Indian  Creek 
Drainage  Ditch  No.  1.  Estimated  number  of  cubic  yards, 
129,000. 

♦  Ditch — Des  Moines,  Iowa — Contract  awarded  to  JOHN 
ATWOOD,  Mingo,  for  drainage  ditch  No.  17  in  Clay  Township. 

♦  Ditch — Grand  Rapids,  Minn. — Contracts  awarded  to 
BARN.\RD.  L.-^TVALA  &  FREDERICKS,  Minneapolis,  at 
$104,89  for  36-mile  ditch  in  Itasca  County. 

Ditch — Slayton.    Minn. — Bids    will    be    received    until    Sept. 

21  bv  E.  V.  O'Brien,  County  Audr.,  for  ditches,  40,  42.  43,  10 
and  11.     Estimated  cost,  $122,020. 

Ditch — Worthington,  Minn. — Bids  will  be  received  until 
Sept.  25,  bv  G.  Swanberg,  County  Audr.,  for  ditch  No.  12. 
Estimated    cost,    $23,073. 

Levees — Concordia,  Kan, — Bids  will  be  received  until  Sept. 
20  by'James  McCahn  for  ten  sections  of  Lawrence  Township 
levee.      S,    Doran.    County    Engr, 

Elimination  ol  Grade  Crossing — Hutchinson,  Kan, — Arkan- 
sas Valley  Interurban  and  Rock  Island  &  Santa  F6  Ry,  plan  to 
eliminate  grade  crossing  at  Ave.  B  and  Lorain  St.  Estimated 
cost,  $50,000.  R,  P.  Rockefeller,  Division  Engr.  of  Rock  Island 
Ry.,  Engr. 

Levees — Maiden,  Mo. — Bonds  for  $40,000  have  been  sold. 
Levees  will  be  constructed  in  St.  John's  Drainage  District. 
Bids  will  be   received  about  Oct.   1. 

♦  Drainage — Marion,  Ark. — (Official) — Bids  will  be  re- 
ceived until  noon.  Sept.  22,  by  Willis  E.  Ayres,  Randolph 
Bldg,,  Memphis,  Tenn,,  for  purchase  of  $160,000  drainage 
bonds. 

Canal  Improvements — Twin  Falls.  Idaho — Twin  Falls  Canal 
Co.  contemplates  enlarging  highline  canal  and  replacing 
siphons  in   Rock   Creek   district.      Estimated   cost,   $125,000. 

Drainage — Plain  City,  Utah — Surveys  being  made  by  W.  P. 
Thomas,  (bounty  Agricultural  Agent,  of  water-logged  lands 
near  Plain  City  and  Hooper  with  a  view  to  drainage. 


September  l(i,  1D15 


!•:  N  C  1  X  l*:  K  V,  I  N  G     N  E  W  S 


191 


OaniM — Salt  Lake  City,  Utah — Bids  will  be  receivetl  until 
Oct.  1  by  S.  Q.  Cannon,  City  Engr.,  for  105x300-tt.  il:iin  in 
Valley's  Canyon.      Estimated   cost,   $100,000. 

+.letty  Work — Kelso,  Wash. — Contracts  awarded  to  INTER- 
.■^TATE  CONSTRUCTION  CO..  Portland,  Ore.,  for  400  ft.  of 
.1.  uy  in  front  of  Hill  Mill  Bar  and  to  ALBERT  BURCHAII, 
Kelso,    for    furnishing    pile. 

Steel  Ralls — Seattle,  Wash. — Bids  will  be  received  until 
1:30  p.m.,  Sept.  22,  by  C.  E.  Remsberpr,  Secy.,  Port  of  Seattle 
Commission,  for  steel  raits  and  appurtenances  for  East  Water- 
way Terminals.     Estimated  cost,  $15,000. 

Dnree — Windsor,  Ont. — Plans  being  prepared  by  C.  W.  Cad- 
well,  Msr.,  Cadwells  Ltd.,  for  steel  barge  with  1,600  cu.yd. 
capacity   fully   equipped. 

TeriiiiualN  and  Sea  AVall — Vancouver,  B.  C. — Canadian 
Northern  Ky.  Co.  will  construct  terminals  and  sea  wall  at 
Vancouver.      Estimated   cost,    $."j,000,000. 

UL'IL,DI\GS 

ilther  items  relative  to  Bulldtno  Construction  tt'ltt  be  found  under  the  /^Honing  hcaim 
%tvjs:  "Industrial  \l'orks:"  "FtdtralCofernmait  M'ork"  and  "Miscellaneous  " 

I'ortlauil,  Maine — Elm  Theater  Co.  will  build  ground 
floor  theater  on  Elm  St.  near  Congress  St. 

+Partsiii<>uth,  N.  H. — Contract  awarded  to  E.  N.  McNABB 
&  CO.,  Portsmouth,  at  about  $50,000,  for  2^4 -story,  36xl26-ft. 
building  for  Chase  Home  for  Children. 

+Aiiiherst,  Mass. — Contract  awarded  to  ALLEN  BROS., 
Amiierst,  for  fraternity  building  for  Delta  Upsilon  Society, 
Amlierst. 

Bustuii,  .Mass. — Andrew  A.  Badaracco,  359  Hanover  St..  will 
build  three-story,  31x2S2-ft.,  brick  building  at  Haymarket 
Sq.  Fred  A.  Norcross,  46  Cornhill,  Arch.  Estimated  cost, 
$90,000. 

+Boston,  Mass. — Contract  awarded  to  L.  P.  SOULE  &  CO., 
40  Central  St.,  for  eight-story  office  building  at  Tremont  and 
Boylston  St.  Blackall,  Whittemore  &  Clapp,  20  Beacon  St., 
Arch. 

Canibrldse>  Mass. — Walsh  Bros.,  150  Hampshire  St.,  Cam- 
bridge, at  $78,000,  low  bidder  for  hospital  and  boiler  house 
for  City  of  Cambridge. 

Danvers,  Mass. — All  bids  received  for  Essex  County  Inde- 
pendent Agricultural  Scliool  have  been  rejected.  New  bids 
will   be   received.      Estimated   cost,   $50,000.      Noted  June   24. 

Latvrence,  Mass. — Municipal  Council  will  build  12-room 
school    on   Jackson    Terrace.      Estimated    cost,    $90,000. 

North  .\daiiis,  Mass. — Bids  will  be  received  about  Sept.  17 
for  S0x269-ft.  brick  high  school.  E.  C.  &  G.  C.  Gardner.  Spring- 
field,  Arch.      Estimated    cost,    $175,000.      Noted   Aug.    19. 


+SiirinK-tield.  Mass. — Contract  awarded  to  M.  MALONEY, 
Springfield,  at  about  $50,000  for  memorial  building  for  E.  K. 
Wilcox,   Post   16,  G.   A.   R. 


+Pamtiieket,  R.  I. — Contract  awarded  to  B.  F.  SMITH  CON- 
STRUCTION CO.,  Pawtucket,  for  one-story  brick  addition  to 
Industrial  Trust  Co.'s  Bank. 

East  Hartford,  Conn. — Wilson  Potter.  New  York,  N.  Y.,  has 
been  retained  by  High  School  Commission  to  prepare  plans 
for   high    school.      Estimated    cost.    $75,000. 

New  Haven,  Conn. — Bids  will  be  received  until  noon.  Sept. 
25,  by  General  Hospital  Society  of  Connecticut  for  three-story 
and  basement,  50xl44-ft.  administration  building.  Estimated 
cost,   $100,000. 


The  National  Tube  Co.,  Pittsburgh.  Penn.,  was  awarded 
the  Grand  Prize  at  the  Panama  Pacific  Exposition  for  the 
general   excellence   of   its   tubular   products   and   fittings. 

The     Pneumatic     Plaoini;     Co.. 

quarters   at   45    Broadway    to    large 
New   York. 


100  cu.yd.   excavation S2  .50 

100  cu.yd.  concrete  masonry 8  00 

1,000  sq.ft.  precast  reinforced  concrete  planking.  .  1  00 

100  cu.yd.  brick  masonry 10 .  00 

100  cu.yd.  rubble  stone  masonry 5 ,  25 

10  concrete  piles 2 .  GO 

M  ft.  vcllow  pine  lumber 49.00 

1,000  i.).  steel  work .0.5 

1,000  Ih.  iron  castings 10 

100  lin.ft.  5  in.  or  6  in.  -i-itrified  clay  pipe 70 

100  lin.ft.  S  in.  or  10  in.  vitrilied  clay  pipe 1  00 

100  lin.ft.  12-in.  vitrified  clav  pipe 1  30 

100  lin.ft.  15-in.  or  18-in.  vitrified  clay  pipe  1  75 

100  sq.yd.  stone  block  invert  lining  or  sewer  paving  4  00 

100  sq.yd.  vitrified  brick  invert  lining 4  00 

10  taking  out  existing  sewer  inlets 20  00 

10  taking  out  and  rebuilding  inlets .SO  00 

10  building  new  inlets 100  00 

10  moving  gas  lamp  and  posts      10 .  00 

100  lin.ft.  steel  bound  granolithic  curb .79 

100  lin.ft.  resetting  stone  cufib     .25 

100  sq.yd.  brick  and  flagstone  sidewalk  repaving. .  .  60 

100  sq.yd.  granolithic  sidewalk  repa^nng. 1.50 

100  sq.yd.  granite  block  repaving  on  gravel  base . .  1  .50 

100  duct  ft.  terra-cotta  Conduits 4.5 

100  lin.ft.  moving  and  relaying  gas  or  water  mains  6  00 

100  new  curb  stop  boxes  or  vent  boxes 4,00 

Extended  totals         $188,278 


Albany,  N.  Y. — Bids  will  soon  be  received  by  M.  T.  Rey- 
nolds, Arch.,  100  State  St.,  for  six-story.  G7x234-ft.  offlce  bulld- 
mg  at  124  State  St.  for  Municipal  Gas  Co.,  112  State  St.  Esti- 
mated cost,   $400,000.      Noted  July  1. 

Mlddletonn,  N.  Y. — Bids  will  be  received  about  Sept.  24  for 
five-story  bank  and  ofllce  building  at  North  and  King  St.  for 
Merchants  National  Bank.  Estimated  cost,  $100,000.  D.  H. 
Canlield,  Argus  Bldg.,  Arch.     Noted  June  3. 

New  York,  N.  \. — fBorough  of  Bronx) — Edifice  will  be  built 
for  Church  of  Our  Lady  of  Mt.  Carmel  at  Belmont  Ave  and 
lS7th  St.      Estimated   cost,   $70,000.      Rev.    I>.   Burke,   Pastor. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  the  Department  of  Public  Charities,  Munic- 
ipal Bldg.,  until  10:30  a.m..  Sept.  22,  for  additions  and  altera- 
tions to  the  Greenpoint  Hospital. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — George  Backer 
Construction  Co.  will  build  Ifi-story  store  and  loft  building  at 
:ilst  St.  and  Madison  Ave.  Summerfleld  &  Steckler,  Arch.  Es- 
timated cost,   $1,000,000.      Noted  July  22. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  pre- 
pared by  G.  ?\  Pelham,  Arch.,  30  East  42nd  St.,  for  six-story 
apartment  at  Riverside  Drive  and  149th  St.  for  West  Side 
Construction  Co..  200  West  72nd  St.  Estimated  cost,  $200,000. 
Jacob  Axel  rod,  Pres. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Gaetan  Ajello, 
Arch.,  1  West  34th  St.,  is  preparing  plans  for  13-story  apart- 
ment at  Riverside  Drive  and  lOsth  St.  for  Anthony  A.  Paterno 
Construction  Corporation,  272  West  SiTh  St. 

New  York,  N.  Y. —  (Borough  of  Manhatan) — St.  Bernard's 
Parish  plans  five-story,  fireproof  school  on  13th  St.  near  Hud- 
son St.      Estimated  cost,  $130,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Montague 
Flagge,  2nd.,  New  York,  prepared  plans  tor  20-story  store, 
bank  and  offlce  building  at  Fifth  Ave.  and  42nd  St.,  for 
Oceanic     Investing     Co.      Estimated     cost,     $1,000,000.      Noted 

Sept.  9. 

New  York,  N.  Y. —  (Borough  of  Queens) — Degnon  Contract- 
ing Co.,  New  York,  will  build  offlce  building  at  Van  Alst  Ave. 
and  Fourth  St.,  Long  Island  City. 

Riverhead,  N.  Y. — Supervisors  of  Suffolk  County  plan  two- 
story  offlce  building  for  Countv  Clerk  and  Treasurer.  Tooker 
&  Marsh,   New   York,   Arch.      Estimated   cost,    $42,500. 

Southnniitton,  X.  Y. — Citizens  plan  addition  to  Southampton 
Hospital. 

+Troy,  N.  Y. — Contract  awarded  to  A.  E.  STEVENS  CO., 
101  Park  Ave.,  New  York,  N.  Y.,  for  dining  hall  and  dormi- 
tories at  Rensselaer  Polytechnic  Institute.  Estimated  cost, 
$200,000.     Noted  May  27. 

Camden,  N.  J. — A  Special  Committee  of  Bd.  of  Education 
will  retain  architect  to  prepare  plans  for  new  Manual  Train- 
ing High  School  at  Baird  Ave.  and  Boulevard,  Forest  Hill 
Park.      Estimated  cost,   $400,000.      Noted  Apr.   8. 

Rlizabeth,  N.  J. — Bids  will  be  received  until  S  p.m.,  Sept. 
30.  by  Board  of  Education  for  two  schools.  C.  Godfrey  Poggi, 
2   Julian    Pi.,   Arch.      Noted   July   8. 

Elizabeth,  N.  J. — At  meeting  of  Mayor  and  Finance  and 
Charities  Committees  of  Council  it  was  voted  to  remodel  alms- 
house and  to  recommend  to  Council  that  bids  be  asked.     Cost, 

$40,500. 

SrB^V.\Y — PHIL.4DELPHI.\,   PENN. 

Foundations 

Bids  were  received  Aug.  16  by  A.  M.  Taylor,  Dir.  of  Dept. 
of  City  Transit,  for  constructing  foundations  in  Front  St., 
Kensington  and  Frankford  Ave.  from:  (A)  Edward  Fav  & 
Son,  2  South  Mole  St.,  Philadelphia;  (B)  Robert  Lombardi."  600 
Lincoln  Bldg..  Philadelphia:  (C)  Kevstone  State  Construction 
Co.,  704  Pennsylvania  Bldg.,  Philadelphia:  (D)  Peoples  &  Ruch, 
237  Commercial  Trust  Bldg.,  Philadelphia;  (E)  American  Pav- 
ing and  Construction  Co.,  211  South  Ninth  St.,  Philadelphia; 
(F)  Oscar  Daniels  Co.,  233  Broadwav,  New  York,  N.  Y. ;  (G) 
Millard  &  Lupton  Co.,  East  Allegheny  Ave.  and  Tulip  St.,  Phil- 
adelphia: (H)  James  D.  Dorney.  1204  East  Montgomery  Ave., 
Philadelphia:  (I)  New  York  &  New  Jersey  Construction  Co. 
30  East  42nd  St.,  New  York.  N.  Y.;  (J)  A.  L.  Guidone  &  Son 
Inc..  131  East  23rd  St.,  New  York,  N.  Y.  The  item  bids  were 
as   follows: 
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$155,150      $185,970      $235,240      S315.640      $225,815      $273,150      $149,235      $290,450      $202,334 
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IMruHnntville,  N.  J. — Bids  will  be  received  until  Sept.  38 
by  S.  Hudson  Vaughn,  Guarantee  Trust  Bldg.,  Atlantic  City, 
Arch.,  for  three-story,  105xl30-tt.  high  school.  Estimated 
cost,  $40,000. 

Cnrbondale,  Penn. — Bids  will  be  received  until  Oct.  1,  by 
Secretary.  Board  of  Education,  for  four-story,  80xl50-ft.  high 
school.  E.  H.  Davis,  Scranton,  Arch.  Estimated  cost,  $200,000. 
Noted  Sept.  9. 

Hiinover,  I'enn. — City  plans  high  school.  Estimated  cost, 
$Si.'),ono.     Noted  Apr.   15. 

+JohnK«owu,  Peiin. — Contract  awarded  to  W.  H.  FISSEL  & 
CO.,  Broadway  and  34th  St.,  New  York,  N.  T.,  for  superstruc- 
ture for  passenger  station  for  Pennsylvania  R.R.  Sub-bids 
desired. 

+Phlladelphla,  Penn. — Contract  awarded  to  CRAMP  &  CO., 
Philadelphia,  at  $100,000  for  seven-story  commercial  and  loft 
building  at  31.S  Arch  St.  for  Charles  Schmidt.     Noted  June  10. 

+Phllndeliihia,  Penn. — Contract  awarded  to  FIDELITY 
Construction  CO.,  at  $139,951,  for  cavalry  squadron  ar- 
mory.     Noted   Aug.    26. 

Baltimore,  Md. — Bids  will  be  received  about  Sept.  20  for  18- 
story  office  building  at  Lexington  and  Liberty  St.  for  Public 
Service  Building  Co.     Estimated  cost.  $1,600,000.  Noted  Aug.  12. 

+Baltimorr.  Md. — Contract  awarded  to  W.  E.  BURNHAM. 
Law  Bldg..  at  $51,337,  for  school  on  Cold  Spring  Lane  near 
Old  York  Rd. 

+AVaHliinBton,  D.  C. — Contract  awarded  to  JAMES  L. 
M.\RSH.\1,L,  700  Tenth  St.,  for  office  building  on  Pennsylvania 
Ave.,  between  13th  and  14th  St.  for  Federal  City  Construction 
Co.      Noted   July   29. 

+Danvllle.  Va. — Contract  awarded  to  LONZO  B.  FLORA, 
Danville,   for  Stonewall  Jackson   School. 

Bethany,  'W.  Va. — Plans  being  prepared  by  W.  H.  Nicklas, 
1900  Euclid  Ave..  Cleveland,  Ohio,  for  brick  and  stone  building 
tor  Presbyterian  Church.     Estimated  cost,   $50,000: 

CharleNton,  W.  Va. — Paul  Eagan,  Charleston,  prepared 
plans  for  three-storv  brick,  stone  and  terra  cotta  office  build- 
ing on  State  St.  for  A.  H.  Boyd.     Estimated  cost,  $40,000. 

Charlexton,  \\\  Va. — Plans  being  prepared  by  David  Dick, 
Arch.,  Citizens'  Bank  Bldg.,  for  two-story,  84x90-ft.  addition 
to  courthouse   for   Kanawha   County.      Estimated   cost,    $90,000. 

Fairmont,  W.  Xa. — Plans  being  prepared  by  W.  H.  Nicklas, 
Euclid  Bldg.,  Cleveland,  Ohio,  for  one-story  church  for  First 
Presbyterian  Church.  J.  W.  Barnes,  Chn.,  Bldg.  Comm.  Esti- 
mated cost.  $75,000. 

Hnntlnglon,  W.  Va. — Plans  prepared  by  McMichael  &  Cain, 
Lyric  Bldg.,  Richmond,  Va.,  for  two-story  church  for  Hunting- 
ton Institutional  Baptist  Congregation.  Estimated  cost, 
$100,000. 

+Spartanbnrg,  S.  C. — Contract  awarded  to  "WILL.A.RD- 
BOGGS  CO.VSTRUCTION  CO.,  Spartanburg,  at  about  $100,000, 
for    remodeling    passenger   station    of  Southern    Ry.    Co. 

Akron,  Ohio — Bids  will  soon  be  received  by  Lauer  &  Young, 
Arch.,  Akron,  for  two-story,  99x76-ft.  Sunday  school  and 
church  for  North  Hill  M.  E.  Congregation.  Estimated  cost, 
$40,000. 

Bellaire,  Ohio — Plans  being  prepared  by  Charles  W.  Bates, 
Board  of  Trade  Bldg.,  Wheeling,  W.  Va.,  for  bank,  office  and 
apartment  at  32nd  and  Union  St.,  for  Farmers  &  Merchants' 
National  Bank.     Estimated  cost,  $40,000. 

Cincinnati,  Ohio — Plans  being  prepared  for  three-story  col- 
lege building  for  St.  Xavier  College.  J.  G.  Steinkamp  &  Bro., 
414    Walnut    St.,    Cincinnati,    Arch.      Estimated    cost,    $200,000. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Sept.  20,  by  Clerk,  Bd.  of  Education  City  Hall,  for  bridge, 
tower  and  buildings  A,  B,  C,  D  and  E  or  new  East  Side  High 
School  at  Madison  Rd.  and  Erie  Ave.     Noted  July  29. 


Cleveland,  Ohio — Bids  will  be  received  until  Sept.  21  by 
George  H.  Smith,  Arch.,  Colonial  Arcade,  for  administration 
building  for  White  Sewing  Machine  Co.,  East  7Sth  St.  and  St 
Clair  Ave.      Estimated   cost.    $90,000. 

Cleveland,  Ohio — Charles  W.  Somers,  Cleveland,  will  build 
six-story  building  at  Euclid  Ave.  and  East  Ninth  St.  Esti- 
mated  cost,   $300,000. 

Cleveland  Heights.  Ohio — (Warrensville  post  office) — Chas. 
S.  Schneider,  2248  Euclid  Ave.,  Cleveland,  prepared  plans  for 
church  on  Cedar  Rd.  for  Plymouth  Congregational  Church. 
Estimated  cost,  $75,000. 

+Columbu!<,  Ohio — Contract  awarded  to  B.  F.  SMITH.  Co- 
lumbus, at  $45,000.  for  country  club  at  Arlington  Ave.  near 
storage   dam.      Noted   Aug.    12. 

+Colunibu8,  Ohio — Contract  awarded  to  R.  H.  EVANS  & 
CO.,  Columbus,  at  $116,000,  by  Board  of  Trustees  of  Ohio  State 
University  for  Home   Economics  Building.     Noted  Aug.  19. 

ColunibuN,  Ohio — Bids  will  be  received  about  Oct.  10  by 
C.  E.  Steeb,  Secy.,  Ohio  State  University,  for  one-  and  two- 
story  and  basement,  120x250-ft.  shop  building  for  Ohio  State 
University.      Noted  Aug.   12. 

+D"yton,  Ohio — Contract  for  nine-story  hotel  at  Fifth  and 
Wilkerbon  St.,  for  William  C.  Myers,  aw^arded  to  T.  A. 
GRAHAM,   Springfield,   at   about    $300,000. 

DeHhIer,  Ohio — Baltimore  &  Ohio  R.R.  and  Cincinnati, 
Hamilton   &   Dayton   Ry.   will   build  new  depot  at  Deshler. 

Eaton,  Ohio — Plans  have  been  prepared  by  Thies  &  Thies, 
Arch.,  Dayton,  for  courthouse.  Election  will  be  held  in  No- 
vember to  vote  on  $250,000  bonds. 

.fill   be  held   to   vote   on    $100,000 

Mndixon,  Ohio — Plans  being  prepared  by  Franz  C.  Warner, 
Arch.,  Cleveland,  for  two-story  and  basement,  62xl00-ft.  high 
school.      Estimated   cost,   $55,000. 

Toledo,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Oct.  1,  by  A.  W.  Stowe,  Pres.,  Bd.  of  Dir.,  Toledo  College,  for 
addition    to    Toledo   University. 

Xenia,  Ohio — Election  will  be  held  in  November  to  vote  on 
$135,000    bonds    for    manual    training    school    and    playground. 

+YoungMt<] 

Federal   St.   f< 
BROS.   CO. 

+Haniniond.  Ind. —  (Official) — Contract  awarded  to  JOHN 
H.  McCL.\Y.  Hammond,  at  $139,190,  for  Hammond  Industrial 
High  School.     Noted  Aug.  26. 

Marion,  Ind. — Bids  will  be  received  about  Oct.  27  for  high 
school  for  city.     Hiram  Elder,  Marion,  Arch.     Estimated  cost, 

$150,000. 

Detroit,  3Iich. — Joseph  L.  Gwizdowski,  Detroit,  prepared 
plans  for  building  at  Junction  and  Michigan  Ave.  for  Polish 
Union   Society   of   Detroit.      Estimated   cost,    $50,000. 

Lake  Linden,  Mich. — Plans  being  prepared  by  John  D. 
Chubb,  Arch.,  Chicago,  111.,  for  three-story  and  basement, 
98xl70-ft.    high    school.      Estimated    cost,    $100,000. 

+ChicaKo,  III. — Contract  for  three-story,  350x700-ft.  marble 
building  for  Marshall  Field  Museum  of  Natural  History 
awarded  to  NORCROSS  BROS.  CO.,  103  Park  Ave.,  New  York, 
N.   Y.,  at   $5,000,000.      Noted   July   29. 

East  St.  Louis,  III. — Newton  P.  Storey,  Arch.,  East  St.  Louis, 
preparing  plans  for  four-story  hotel  at  Third  St.  and  Broad- 
way for  John  J.  Wies. 

Evanston,  HI. — Northwestern  University  and  Garrett  Bibli- 
cal Institute  will  build  new  theological  group  on  university 
campus.  First  building  will  be  dormitory.  Estimated  cost, 
$150,000. 


SIBW.4Y — PHILADELPHIA,   PENN. 


Bids  were  received  Aug.  16  by  A.  M.  Taylor,  Dir.  Dept.  of 
City  'Transit,  for  the  construction  of  subway  and  station  un- 
der Filbert  St.,  City  Hall  and  South  Penn  Sq.  from:  (A)  Foun- 
dation Co.,  233  Broadway,  New  York.  N.  Y. ;  (B)  Snare  &  Triest 
Co.,  Pier  No.  40,  South  Wharves,  Philadelphia;  (C)  F.  L.  Cran- 
ford.   Inc.,   and   Smith,    Hauser   &   Maclsaac,    Inc.,   Mail    St.   and 


Broadway,  New  York,  N.  Y. ;  (D)  New  York  and  New  Jersey 
Construction  Co.,  30  East  42nd  St.,  New  York,  N.  Y.;  (E)  Key- 
stone State  Construction  Co.,  704  Pennsylvania  Bldg.,  Phila- 
delphia: (F)  Arthur  McMullen  Co.,  149  Broadway,  New  York, 
N.  Y.     "The  item  bids  were  as  follows: 


1,000  cu.yd.  excavation  above  elevation   zero $4.00 

1,000  cu.yd.  excavation  below  elevation  zero 10.00 

100  vertical  ft.  c.-i.  cylinder  columns,  4  ft.  6  in.  diameter 100.00 

10,000   lb.    riveted   steel    columns 06 

100  cu.yd.  class   A   concrete 10.00 

100  cu.yd.  class   C    concrete 8.00 

1.000  sq.ft.  concrete  sheathing 50 

1.000  cu.yd.    backfilling    .■lO 

100  cu.yd.    brick    masonry 16.00 

100  bbl.    grout     3.00 

2  M.   ft.  b.m.  yellow-pine  lumber 80.00 

10,000  lb.  steel    girders    045 

10,000  lb.  steel    beams    -045 

10,000  lb.  steel    rods    035 

1,000  sq.ft.  steel    sheathing    100 

1,000  sq.ft.  1-ply  waterproofing    10 

1,000  sq.ft.  2-ply   waterproofing    12 

100  sq.ft.  safety  treads 90 

1,000  lln.ft.  5-in.  or  6-ln.  vitrified  clay  pipe .50 

1.000  lin. ft.   8-in.    or    10-in.    vitrified    clay   pipe .70 

1,000  lln.ft.  12-in.    vitrified    clay    pipe 1.00 

1,000  lln.ft.  15-in.  or  18-in.  vitrified  clay  pipe 1.20 

10,000  lb.   c.-i.   pipe .03 

1,000  lb.   steel   gratings .06 

2,000  sq.ft.    vault    lights 2.00 

1,000  duct  ft.  electric  ducts .20 

100  sq.yd.  wood    block    paving 3.50 

100  sq.yd.  asphalt  paving   3.50 

100  sq.yd.  granolithic   paving    2.25 

500  lln.ft.    resetting   granite   curb .50 

Extended  totals   $1,763,870 
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$2,787,240  $2,404,770  $2,486,980  $1,737,320  $2,286,060 
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Rockford,  III. — Bids  will  be  received  until  Sept.  20  by  Hoard 
of  Education  for  two-story,  115xl30-ft.  brick  school.  Franlt 
A.   Carpenter,   Rockford,   Arch.      Estimated    cost,    $80,000. 

SprluKfleld,  III. — Bids  will  be  received  until  Sept.  20  by 
Louis  G.  Stevenson,  Secy,  of  State,  for  remodeling  soutli  and 
north  wing  of  State  Capitol.  James  B.  Ulb.lka,  130  North 
Fifth  Ave.,   Chicago,   Arcli. 

Uc  I'ere,  ^VIs. — St.  Norberts  College  will  build  an  addition. 
Estimated   cost,   $70,000. 

+MiiiliMou,  Wis. — Contract  awarded  to  WISCONSIN  CON- 
STRUCTION CO.,  Chippewa  Falls,  at  about  $110,000,  for  physics 
building  at   University  of   Wisconsin.     Arthur   Peabody,  Arch. 

MlUviiukrr,  Win. — Plans  prepared  by  Kirchoff  &  Rose,  Arch., 
Milwauliee,  for  six-storv  comni^rcia!  building  at  Chicago  and 
Milwaukee    St.      Estimated  cost,   $100,000. 

Milnuukre.  Win. — Bids  being  received  by  John  Paul,  Arch., 
St.  Francis,  for  edifice  for  Polish  National  Catholic  congrega- 
tion, at  Sixth  and  Hayes  Ave.     Estimated  cost,  $45,000. 


+Mlln'iiukee.  Win. — Contracts  awarded  for  new  building  at 
Milwaukee  Infants  Home  and  Hospital  at  Hartford  Ave.  and 
Bradford  IM.,  to  S.  .1.  UROCKMAN,  mason  work;  F.  ERDMANN, 
carpenter  work;  .lESK  !•;  e'er  liltO.,  sheet  metal;  C.  HENNEf'KIO 
CO.,  iron;  and  WINKlNi;  ,v  CEZELSCHAP,  roofing.  Fitzhugh 
Scott,    424   Jefferson    St.,    Arch. 

<'lintfleld,  Minn. — Tyrio  &  Chapman,  Arch.,  Auditorium 
Bidg.,  Minneapolis,  preparing  plans  tor  two-story  high  school. 
Estimated   cost,   $.'50,000. 

Maynnrd,  Minn. —  Plans  being  prepared  for  three-story 
school   by   K.  V.   Broomhali,  Duluth.      Estimated  cost.   $40,000. 

Lincoln,  IMeb. — Bids  will  be  received  until  4  p.m.,  Sept.  25, 
by  Board  of  Regents  of  University  of  Nebraska,  for  botany 
and  zoology  building.  Estimated  cost,  $180,000.  J.  S.  Dales, 
Secy. 

Omaha,  Neb. — P.  H.  Philbin,  Omaha,  plans  14-story  hotel 
at  Ifith  and  Douglas  St. 


Bids  were  received  by  the  State  Highway  Commission,  Sac- 
ramento, Calif.,  for  constructing  highways  in  Tulare,  Division 
VI,  Route  10.  Section  A.  Tulare,  Division  VI,  Routes  4  and  10. 
Sections  D  and  E.  Contra  Costa,  Glenn  and  Tehama  Counties, 
from  (A)  Shattuck  &  Nimmo  Warehouse  Co..  Bakersfield;  (B) 
Rogers  Bros.  Co.,  Los  Angeles;  (C)  Highway  Paving  &  Con- 
struction Co.,  San  Francisco;  (D)  Bent  Bros..  Los  Angeles; 
(E)  White  &  Gaskill.  Long  Beach;  (F)  John  D.  Marsh,  Bakers- 
field;  (G)  M.  Blumenkranz.  Davis;  (H)  Taylor  &  Berliner,  Los 
Angeles;  (I)  F.  Rolandi.  San  Francisco;  (J)  Contra  Costa  Con- 
struction Co.,  Berkeley;  (K)  James  Fitzpatrick,  Sacramento; 
(L)  Theodore  Maretas  and  Thomas  H.  Muller.  San  Francisco; 
(M)  J.  H.  Falconer,  Pinole;  (N)  O'Brien  Bros..  Martinez;  (O) 
Spring   Construction   Co..   Berkeley;    (P)    W.   A.    Bechtel.   Alton; 

Tulare  County,  Division  VI,  Route  10.  Section  A 


STATK   HIGHWAA'S — CALIFOKIVIA 


2970  cu.yd.  excavation    . 

2220  cu.  d.  burrow  ex- 
cavation   

210  lin.ft.  12-in.  corru- 
gated iron  pipe 

174  lin.ft.  18-in.  corru- 
gated iron  pipe 

11  cu.yd.  concrete.  Class 
B,  for  culverts  and 
monuments 

3840  cu.yd.  concrete. 
Class  B,  for  pavement. 

16  monuments 


$0  50  $1  2,5  $0  65  $0  70  $0.55  $0  70  SO  60 

50  1   25  ,85  75  .55  .70  60 

.50  1   00  60  60  05  60  40 

.60  1  00  .70  72  .75  ,80  .50 

10  00  16  00  10  00  15  60  14   00  20  00  10  00 

3-80  4   20  3,45  4   00  3  00  2  90  2  85 


)       5  00       1  00       1  00       1   00       1  00  .50 

Extended  totals S17,522  $23,255  $17,439  $19,542  $14,812  $15,270  $17,933 


(Q)  W.  B.  Hunt  &  Sons.  Alameda;  (Q-1)  Hard  Bros.,  Uklah; 
(R)  A.  C.  McLean  Construction  Co.,  San  Francisco;  (R-1)  W. 
J.  Schmidt,  Berkeley;  (S)  Palmer  &  McRrvdc.  San  Francisco; 
(S-1)  Richard  Rothwell,  Los  Angeles;  (T)  Urban  Construction 
Co.,  San  Francisco;  (T-1)  Blanchard  Brown  Co..  San  Fran- 
cisco; (U)  Bates  Borland  &  Ayer,  Oakland;  (U-1)  Occidental 
Construction  Co.,  Los  Angeles;  (V)  Faiilianks  &  Baechtel, 
Willits;  (V-1)  G.  W.  Conners,  Eureka;  (W)  L.  F.  Gerdetz.  San 
Francisco;  (W-1)  Marin  Rock  Co.,  San  Anselmo;  (X)  H.  G. 
Vaughan  Construction  Co.,  San  Francisco;  (X-1)  C.  H.  &  A.  W. 
Gorrill,  San  Francisco;  (Y)  P.  H.  Hoare,  Oakland;  (Y-1)  H.  H. 
&  C.  M.  Harlan,  Williams;  (Z)  Engineer's  Estimate.  The  item 
bids  were  as  follows: 


Teliama  County 


83,400  cu.yd.  excavatic 


$0  445  $0  45 


2268  lin.ft.   12-in. 

gated  iron  pipe .50 

670  lin.ft.  18-in.  corru- 
gated iron  pipe ,60 

288  lin.ft.  24-in.  corru- 
gated iron  pipe 1 .  (X) 

700  cu.yd.  concrete. 
Class  B,  for  culverts, 
monuments  and  slope 
paving 12,00 

120  cu.yd.  concrete. 
Class  B,  retaining 
wails 10,00 

236  monuments 1  00 


S  (S-1)       (V-1) 

SO  49     $0,59     $0.49 


11,00      15  00      12  00      12  00      11   00   110  00 


Extended  tot.als $48,773  $48,136  $54,4.S5  $60,967  $52,117  $49,214  $54,093 


Contra  Costa  County 
K  L 


65,000  cu.yd.  excavation  unclassified. 
■  ■  n  pipe, 
n  pipe, 
n  pipe. 
1  pipe.. 
1  pipe. 


640  lin.ft.  12-in.  corrugated  i 

680  lin.ft.  15-in.  corrugated  i 

470  lin.ft.  18-in.  corrugated  i 

92  lin.ft.  21-in.  corrugated  ir 

370  lin.ft.  24-in.  corrugated  i 

72  lin.ft.  30-in.  corrugated  iron  pipe. 

555  cu.yd.  concrete.  Class  B,  culverts  and 

ments 

147  monuments 


$0  45 

90 

1.10 

1  30 

1,50 

1  80 

2  00 


(Q-1) 
$0.65 


1.00 
1.00 
1  00 
1  00 


85 


Extended  totals $39,234      $35,979      $39,008      $39,306      $39,662      $35,547      $38,198      $45,297      $39,844      $51,185      $40,425 


65,000  cu.yd.  excavation  unclassified 

640  lin.ft.  12-in.  corrugated  iron  pipe 

680  lin.ft.  15-in.  corrugated  ' 

470  lin.ft.  IS-.n.  corrugated 

92  lin.ft.  21-in.  corrugated  i 

370  lin.ft.  24-in.  corrugated 

72  lin.ft.  30-in.  corrugated  i 

555  cu.yd.  concrete.  Class  I 

147  monuments . 


(R-1) 
$0.43 


(S-1) 
$0  40 


(T-1) 
$0,40 


u 


(U-l) 
$0,47 


V 


(V-1) 
$0,455 


pipe 
1  pipe 
pipe. 
1  pipe 
pipe 


Llverts  and  monuments 


.75 

90 

75 

.70 

1  00 

1  25 

,90 

,75 

1.00 

,80 

1  00 

1  00 

1,00 

1  00 

1.50 

I  50 

1,00 

,70 

1.00 

1  10 

12  00 

15  00 

12  00 

9  00 

17.00 

11,50 

12.00 

12  00 

11  00 

12  00 

,50 

1  00 

1  00 

1  50 

1.00 

1  00 

1.00 

1.00 

1  00 

.50 

Extended  totals $36,098      $47,708      $34,054      $29,832      $37,116      $33,623      $38,987      $34,189      $37,216      $46,344 


Tulare  County,  Divii 


14,350  cu.yd.  excavation $0,  60 

2000  cu.yd.  burrow  excavation 60 

210  Unft.  12-in.  corrugated  iron  pipe 50 

130  lin.ft.  18-in.  corrugated  iron  pipe ,60 

195  lin.ft.  24-in.  corrugated  iron  pipe ,70 

248  cu.yd.  concrete.  Class  B.  culverts  and  monuments 10  OO 

6350  cu.yd.  concrete.  Class  B,  pavement 3 ,  00 

1500  lin.ft.  guard  rail 50 

51  monuments 1 .  00 

Extended  totals $32,460 


VI,   Routes  4  and  10,  Sections  D  and  B 
B  C  D  E 

SI  00  $0  60  $0  70  $0,. 

1  00 
1  00 
1  00 
1  50 
16  00 
3  75 


50 
3  00 


1  00 
9  00 
3  20 


1  00 
10  00 
4  00 


$45,666        $33,461        $37,953        $30,778        $30,409        $41,415        $40,504        $35,060 


H 


W 


(W-1) 


(X-1) 


14,700  cu.yd.  excavation  unclassified $0  625  $0  60  $0  58  $0  50  $0  60  $0,54  $0  55  SO  70  $0  65 

300  lin.ft.  12-in.  corrugated  iron  pipe .55  100  60  75  45  1.00  .50  ,40  ,40 

210  lin.ft.  18-in.  corrugated  iron  pipe 60  ISO  .60  100  65  ISO  60  60  50 

120  lin  ft   24-in   corrugated  iron  pipe 100  2  00  60  1,25  75  2  00  75  75  60 

176  cuyd.  concrete,  Class  B,  culverts  and  monuments 9  00  10  00  10.00  9  00  9.00  9  75  9.00  12  50  10  00 

9190  cu  yd   concrete.  Class  B,  pavement 3  10  2.40  3  00  3  00  2,85  2.645  2  95  3.45  2  75 

440  lin.ft.  guard  raU ' 30  60  40  .40  .35  .75  35  .50  35 

62  monuments ■ 100  100  50  1.00  1   50  1.00  1.00  2.00  100 

Extended  totals $39,865  $38,817  $38,441  $37,327  $37,204  $35,209  $37,362  $44,875  $42,665 
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Devils  Lake,  N.  D. — Masonic  Lodge  will  build  temple. 
Estimated  cost.    ?45,000. 

Grent  Pallsi,  Mont. — Bid.s  will  soon  be  received  for  St. 
Marvs  Academv  at  Fourth  Ave.,  North  and  Seventh  St.  George 
Shaiiley,   Arch.      Estimated    cost,   $-10,000. 

+Knn!>ns  City,  Mo. — -Contract  awarded  to  KANSAS  CITY 
CDNSTHL'CTION  CO.,  at  $60,000,  for  two-story  brick  hospital 
and  chapel  at  2S00  Main  St.  for  Sisters  of  St.  Mary.  Victor  J. 
Klutho,  Syndicate  Trust  Bldg.,  St.   Louis,  .-Vrch. 

.St.  Joseph,  Mo. — Bids  will  be  received  about  Oct.  1  by 
Walter  Boschcn,  St.  Joseph,  Arch.,  for  three-story,  60xl20-ft. 
physicians'  and  surgeons'  building  for  W.  F.  Kirkpatrick. 
Noted  Aug.   12. 

St.  I.oiiis,  Mo. — Plans  have  been  approved  by  Director  of 
Public  AVelfare  for  house  of  detention  at  14th  St.  and  Clark 
Ave.     Estimated  cost,   $120,000.      Noted  Dec.   10  and  Jan.   7. 

Amnrlllo,  Tex.- — Citizens  contemplate  Carnegie  library.  W. 
H.  Coon,  Chn.  Civic  Com.  of  Bd.  of  City  Develop.  Estimated 
cost,  $40,000. 

Austin.  Tex. — Citizens  contemplate  issuing  $250,000  bonds 
for  school  buildings. 

.Vfton,  Olvln. — Election  will  be  held  Sept.  2S  to  vote  on  $75,- 
000  bonds  for  county  court  house. 

Cliotenu,  Okla. — Election  will  be  held  to  vote  on  $200,000 
bonds  for  county  court  house  and  four  bridges  across  Grand 
River. 

Oklnliomn.  Okla. — Oklahom.a  Amusement  Co.  will  build 
theater  at  19  North  Robinson  St.     Estimated  cost,  $75,000. 

BARGE  CAIS'.\I.  WORK — .-VliB-lLNy  ]V.  Y. 

Contract   No.  37 

♦Bids  were  received  Aug.  17  by  W.  W.  Witherspoon,  Supt. 
of  Pub.  Wks.,  (or  the  construction  of  a  harbor  and  dockwall 
on  the  south  side  of  the  Mohawk  River  at  Canajoharies  under 
Terminal  Contract  No.  37.  from,  (A)  Engineers  Estimate,  (B) 
A.  M.  Haell,  90  West  St..  New  York.  N.  Y.,  (C)  Champlain  En- 
gineering &  Contracting  Corporation,  Saratoga  Springs.  N.  Y., 
(D)  Lupfer  &  Remick,  Buffalo,  N.  Y.,  (E)  HOLLER  &  SHEP- 
ARD.  Rochester.  N.  Y.,  (awarded  contract).  (F)  Eastover  Con- 
struction Co..  Utica,  N.  Y.,  (G)  American  Pipe  &  Construction 
Co.,  Philadelphia,  Penn.     The  item  bids  were  as  follows: 


B 


D 


E 


24,000  cu.yd.  ex- 
cavation         SO  40       SO  48       SO  00        SO  30        S0.3S        SO  4.5        SO  45 

900  cu.yd.  em- 
bankment   12  ,2U  12  ,12  ,12  12  ,12 

4.2  M  ft.  b.m. 
creosotcd  lum- 
ber         65,00      100  00        00.00        75  00        05  00        65  00        65  00 

1300  lin.ft.  foun- 
dation piles...  .25  .30  .25  .30  25  .30  .30 

5300  lin.ft.  rein- 
forced concrete 
sheet  pilts 2.40  2  51  2  40  2  47  2.30  2  40  2  50 

250  cu.yd.  first 
class  rein- 
fosced  concrete.       13.00       11  00       11  00       13.00       12.00       15  00       13  00 

110  cu.yd.  sec- 
ond class  rein- 
forced concrete.         9  00         8  00         S  00       10  00         8.00       10  00         9  00 

2400  sq.yd.  con- 
crete slab  pave- 
ment    1 .  50  1 .  50  1   45  1 .  SO  1 .  50  1   80  1   75 

300  cu.yd.  third 
class  rip-rap.. .  .  2.50         3.00         2.30         2.50         2.50         2  50         2  50 

21,000  lb.  struc- 
tural steel 04  .04  05  045  .04  04  04 

19,000  lb.  metal 
reinforcement..  035  .035  04  .04  025  .035         035 

2700  lb.  ison 
castings— plain  .04  04  .035  .04  04  04  04 

420  lin.ft.  malle- 
able c.i.  nosing..  I   25  1.00  1   25  1   25  1   25  1   25        1   25 

65  fender  fas- 
tenings          1.20         1.10         1.25         1.20         1.20         1  20       1  20 

Extended  totals   833,832    $36,152    $38,115    $32,940    $32,572    $36,427    $36,227 


♦  Pocatello,  Idaho — Contract  awarded  to  LeDOUX  &  Le- 
DOUX,  Portland,  Ore.,  at  about  $75,000,  for  four-story,  60x140- 
ft.,  steel  and  brick  building  for  local  Order  of  Elks.  Hough- 
taling  &   Dougan,  Henry  Bldg.,   Portland,  Arch. 

Medical  I.ake,  Wash. — Bids  will  be  received  until  Sept.  21 
by  State  Board  of  Control  for  three-story  administration 
building,  custodian  building,  two  ward  buildings  and  laundry 
and  power  building  for  Institution  for  Feeble  Minded.  Esti- 
mated  cost,    $200,000.      Noted    Aug.    5   and    19. 

Sedro  Woollcy,  AVash. — Bids  will  be  received  until  1  p.m., 
Sept.  21,  liy  State  Board  of  Control,  Olympia,  for  buildings 
at  Northern  Hospital  at  Norlum,  near  Sedro  Woolley.  Noted 
Aug.   5. 

Vancouver,  M'ash. —  (Official) — Bids  -will  be  received  until 
noon,  Sept.  21,  by  Board  of  Control,  Olympia,  for  State  School 
for  Blind.  D.  Nichols  and  J.  A.  Zittel,  Spokane,  Arch.  Esti- 
mated cost,  $75,000.     Noted  Aug.   19. 

Portland,  Ore. — Plans  are  being  prepared  for  six-story  and 
basement  building  for  Loyal  Order  of  Moose.  JS.  B.  Yeumans, 
Deputy   Supreme    Dictator   of  Oregon. 

Los  Ang-eles,  Caiif. — Plans  have  been  prepared  by  Norman 
F.  Marsh,  Broadway  Central  Bldg.,  for  group  of  high  school 
buildings  at  Hooper  and  Compton  Ave.  and  3Sth  St.,  to  be 
known  as  Jefferson  High  School.  Estimated  cost,  $200,000. 
Noted  Mar.  11. 

SEWER — CL,EVEL.\XD,    OHIO 

Bids  -were  received  Aug.  IS  by  the  Conimissioner  of  Pur- 
chases and  Supplies  for  the  construction  of  a  concrete  open 
shannel  outfall  sewer  approximately  630  ft.  long  and  a  sub- 
merged outfall  pipe  line  about  3600  ft.  long,  from,  (A)  Great 
Lakes  Dredge  &  Dock  Co.,  (B)  .\merican  Construction  Co.,  (C) 
Merritt  &  Chapman  Derrick  &  Wrecking  Co.,  (D)  Charles 
Path  &  Co..  (E)  Cleveland  Engineering  &  Construction  Co. 
The  item   bids  were   as  follows: 


2185  lin.ft.  60-in.  steel  pi^ 

$18.00 

$18.75 

$22.62 

$24.00 

$28.00 

2185  lin.ft.  GO-in.  c.i.  pipe. 

20.45 

22  00 

34.50 

26.00 

34.00 

2185  lin.ft.  60-in.  concrete  pipe 

27.00 

410lin.ft.72-in.  c.i.  pipe 

28.75 

22  00 

46. 50 

34  00 

35.00 

410  lin.ft.  72-in.  concrete  pipe 

25.00 

25  00 

51.50 

40  00 

38.00 

1  tapered  section  of  steel  pipe 

500  00 

800.00 

2120  00 

3500.00 

1  special  "Y"  connection 

500  00 

1950  00 

600  00 

650  00 

1390  00 

800  00 

5700  lin.ft.  wood  piling  32  ft.  or  less 

33 

.40 

.40 

.45 

.35 

7200  lin.ft.  wood  piling  more  than 

32  ft.  long.... 

.30 

.45 

.45 

.45 

.40 

300  lin.ft.  wood  anchor  piling 

.38 

1.75 

SO 

1.50 

.50 

22  M  ft.  m.b.  timber  for  caps  and 

stringers 

75  00 

82  00 

75.00 

90  00 

100  00 

1250  cu.yd.  concrete 

10  50 

15  00 

10.00 

14.00 

8.00 

1100 sq.yd.  brick  invfrtni.Mit 

1.75 

1.50 

4.30 

2.50 

3.00 

40.000  lb.  steel  reinfoirnm     . 

03J 

.04 

.06 

.035 

05 

1275  lin.ft.  iron  pipe  laihnfi; 

.95 

90 

.47 

1.00 

1  00 

1  connections  to  present  sewer. .  . 

600  00 

200  00 

800  00 

500  00 

1500  00 

1$95.671  $109,985  $175,513  $125,915  i 

Tlie  Gardner  Governor  Co.,  (Juincy,  111.,  reports  a  large 
increase  in  its  business,  especially  in  the  export  field.  The 
company  has  recently  received  several  carload  orders  from 
Japan,  Cuba  and  Russia.  The  contracts  call  for  almost  every 
type  of  pump  from  small  boiler  feeders  to  general-service, 
sugar-house  and  water-works  pumps. 

The  Hydraulic  Press  Mfg.  Co.,  Mount  Gilead,  Ohio,  has 
recently  changed  the  officers  of  the  company  as  follows:  A.  Q. 
Tucker,  president;  W.  G.  Beebe.  vice-president:  Frank  B.  Mc- 
Millin,  general  manager  and  secretary;  and  M.  W.  Spear,  treas- 
urer.    Dr.  N.  Tucker  has  been  made  a  director. 


TKALI.   .WE.  SEWER   EXTENSION,   SYRACUSE,  N.  Y. 


+Bids  were  received  Aug.  5  by  the  Syracuse  Intercepting 
Sewer  Board,  Syracuse,  N.  Y.,  for  the  construction  of  the 
Teall  Ave.  Sewer  Extension  or  Drainage  Ditch,  from:  (A) 
FRANK    S.     SPOSATTO,     Syracuse     (awarded     contract);     (B) 


Frank  George;  (C)  John  C.  Schrade;  (D)  Samuel  Renn;  (E) 
Whiting  Construction  Co.;  (F)  C.  T.  Hookway  Construction 
Co.;  (G)  Mondo  Construction  Co.;  (H)  Charles  Bonn  &  Nicholas 
Marnell;  (I)  J.  F.  Leary  Construction  Co.  The  item  bids  were 
as  follows: 


B 


D 


H 


2.00  3  00 


.60 


.49 


Clearing  (lump  sum) $600  00     $300  00     $500  00     $300  00     $100.(30     $200  00     $400  ()0     $250.00     $100.00 

11, 2(X)  cu.yd.  excavation 

165  cu.yd.  lining 2 

1030  lin.ft.  60-in.  reinforced  concrete  pipe  sewer,  Sect.  A 5 

1030  lin.ft.  60-in.  horseshoe  connecting  sewer,  Sect.  A  (alternate) fi 

1030  lin.ft,  00-in.  U-shaped  connecting  sewer,  Sect.  A  (alternate) 7 

1630  lin.ft,  60-in.  reinforced  concrete  pipe  sewer.  Sect.  B 9 

1630  lin.ft.  60-in.  horseshoe  connecting  sewer,  Sect.  B  (alternate) 9 

1630  lin.ft.  (iO-in.  U-shaped  connecting  sewer,  Sect.  B  (alternate) 9 

Mildred  Ave.  junction  (lump  sum) 235 

Horn  .-Vve.  junction  (lump  sum) 550 

210  lin.ft.  10-in.  vitrified  pipe  sewer 

60  lin.ft.  manholes 3 

5  manhole  frames  and  covers 9 


50  cu  .yd.  concrete.  Class  A 

270  cu.yd.  concrete.  Class  B 

3000  lb.  metal  reinforcement 

40  sq.yd.  cobblestone  paving 

960  sq.yd.  rubble  pa\*ing 

960  sq.yd.  concrete  pa\ing 

l,"^  M  ft.  b.m.  timber  and  lumber 

1050  posts 

10,500  lin.ft.  »-ire  fencing  fabric  (per  100  ft.)  . 

Extended  totals 


00 

9  00 

9  00 

11  00 

1 1  35 

1 1   35 

282.00 

526.00 

.65 

3.00 

10.00 

20  00 

10  00 

6.50 

.04 

.50 


.00 
9  00 
8.00 

11  .50 

12  00 
11   00 

500  00 
500  00 
.50 
5.00 
10  00 
40  00 
9  00 
8.00 
.05 
1.50 
2.00 
2.00 
45  00 


.285 
8.25 
6.17 
7.38 
14.50 
12.54 
13  60 
620.00 
900.00 
1  00 
5.00 
10  00 
20  00 
9  00 
8  00 
.05 


.50 
1.50 
7.50 
7.50 
7.40 
15.00 
15  00 
14  00 
400  00 
500-00 


2  25 

1.55 
49  00 


5  00 

10  00 

25.00 

8.50 

8.00 

.03 

.80 

2.60 

2.40 

42.00 


3  00 
6  .30 
6.00 
6.20 
17.00 

16  00 

17  00 
300  00 
300  00 

1.00 

5  00 

10  00 

35  00 

8  00 

7.00 

.05 

.90 

1   10 

1.10 

35.00 


13  50 
350  00 
500.00 


10. 00 
15  00 
10  00 
9.00 
.05 
1.00 
3.75 
2.50 
70.00 


50 
1.50 
8.00 
8.00 
9.00 
17.00 

17  00 

18  00 
800.00 

1000  00 
.60 
6.00 
10  00 
15  00 
8.00 
7.00 
.05 
1.00 
2.50 
1.50 
40  00 


$34,804      $38,984      $40,962      $42,419      $42,522      $41,637      $44,980      $45,234      $49,592 


September  !(>,  1915 
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SAVGATUCK  RIVER   BRIDGB,  WESTPORT,  CONN. 


^Uicls  were  received  AuK-  10  by  Charles  J.  Bennett.  State 
Hifiliway  Commissioner.  Hartford,  Conn.,  for  the  construction 
of  a  concrete  bridge  across  the  SauKatuck  Hiver  at  Westport, 
Conn.,  from:  (A)  Charles  A.  Siblev,  902  Chapel  St..  New 
Haven;  (B)  Henry  E.  Fox.  SI  East  125th  .St.,  New  York:  (C) 
Hud.-son  River  Co.,  Inc..  New  York;  (D)  Barkcr-Bonner,  Inc., 
IS  Ka.st  41.st  St.,  New  York:  (K)  Barzh:ii,'i-VouKht  Co.,  Inc., 
299    Jladison    Ave.,    New    York:     (F)     McH.\UG-BARTON    CO., 


171  Madison  .\ve..  New  York  (awarded  contract  on  altfrnat" 
1);  (G)  Thomas  A.  Scott  Co.,  New  London;  (H)  Lathrop  & 
Shea  Co.,  New  Haven:  (I)  North  Eastern  Construction  Co., 
22.';  Fifth  Ave.,  New  York;  (J)  Connecticut  Good  Roads  & 
Construction  Co.,  New  Britain;  (K)  Jobson-GifTord  Co.,  30 
East  42nd  St.,  New  York;  (L)  A.  L.  Guidone  &  .Sons,  Inc.,  131 
East  23rd  St.,  New  York;  (M)  Daniel  F.  Toomey,  South 
Norwalk.     The  item  bids  were  as  follows: 


3000  cuvd.  oxc.ivation  below 

mean  low   water 

■10.50  pu.yd.  excavation  above 

mean  lew  water. .  - 

Piles  delivered  on  worlc 
ISOO  ft.  (al  10  to  20  ft.  length 
1600  ft.  (b)  20  to  30  ft.  lenKth 
12.000    ft.    (c)    30    to    SO    ft. 

lenKth 

20.000  ft.  (d)  50  to  70  ft.  length 

Piles  driven  in  place 
1800  ft.  (,al  10  to  20  ft.  leneth 
leOO  ft.  (W  20  to  30  ft.  length 
12.000  ft.  (o)  30  to  50  ft,  length 
20,000  ft.  (d)  .W  to  70  ft.  length 
100  tons  Riprap  in  place  . 
590  cu.yd.  1:3:5  concrete  -  - 
1435     cu.yd.     Granite     ashlar 

masonrv  (alternate  1) 

1435  cuyS.  brown  stone  ashlar 

masonr.v  (alternate  2)    

1435  cu.vd.  granite  rubble  ma- 
sonry   (alteruat*    3)    

1,5  M.  timber  fender  piling.  , 
2182  cu.vd.  1:2:4  concrete,  .  .  . 
233,300  lb.   reinforcement... 

832  ft,  parapet  wall 

10.675  sqft,  concrete  walk,  .  .  . 

1(525  ft.  concrete  curb    

100  ft-  resetting  curb 
1300  gal,  pitch  waternrnof ,  ,  .  . 
735  cuyd.  till  on  bridge  ,  ,  . 
Remove  old  bridge  (lump  sum) 
Temporary  foot  bridge  (lump 
sum) 


Extended  total- 


Alternate  1. 
Alternate  2 
Alternate  3, 


14  00 
60  00 
12  50 


$3  00 

$4  K) 

$2  75 

$1  20 

$2  75    $2  75 

S3  45 

$2  «) 

$3  .50 

1  00 

:i  IM) 

1  00 

1  20 

1  54     1 ,  .50 

2  82 

2  (H) 

1  50 

10 
10 

40 

:« 

12 
.12 

12 
17 

l.">3()     14 
I5:iC     18 

13 
13 

.12 
12 

.12 
15 

32  00 
80  00 
13  70 


15,75 
17   50 


3,00 

.15 

1  00 


!  o:i 
15  00 

24   00 

24   00 

21  00 
55  00 
9  00 

025 

2  50 

.18 


.187 

.155 

3  68 

25.36 


29  72 

25  79 

50  00 
19  04 

.046 
4  29 
.21 
.68 
37 
307 
1   S4 

51  228 


23  00 
65  00 
17  50 


24  00 
00  00 
13  20 


22  00 

25  00 

150  00 

12  00 

035 

3  00 

20 

1  00 


19  50 
.55  00 
il  ,50 


1.00 
1  50 
18  00 

28  00 

25  0.) 

23  0') 
70  00 

20  on 


$1000 

4000 


$131,026  $112,203  $133,980  $154,148 
119..546  115,073  12ti,805  145,.53S 
110,936      100.006      112,455      152,713 


S  9S.401  $101. 1B2  $169,954  $145,341  $133,101  $156,633  $137,057  $120,613  $181,378 
100.912  101.162  161.129  145.341  125.567  145.K5.-i  126,001  114.873  177,073 
90.508        96,857      155,489      141.754      124.491      149,458      112,656      105,545      174,203 


PIER    NO,    7S — PHIL.ADE1,PHIA,    PENN, 


Bids  were  received  Aug.  9  by  the  Department  of  Wharves, 
Docks  and  Ferries  for  the  construction  of  the  substructure  of 
Pier  No.  7S  and  its  adjacent  bulkhead  shed  in  the  Delaware 
River  from,  (A)  Snare  &  Triest  Co.,  253  Broadway,  New  York, 
N.    Y.,    (B)    Daniel    S.    Bader,    1345    Arch   St.,    Philadelphia,     (C) 


Arthur  McJIullen  Co.,  149  Broadway.  New  York,  N.  Y.,  (D) 
American  Paving  &  Construction  Co..  211  South  Ninth  St., 
Philadelphia,  (E)  Underpinning  &  Foundation  (io..  290  Broad- 
way, New  York.  N.  Y.,  (F)  Armstrong  &  Latta  Co.,  Land  Title 
Bldg.,   Philadelphia.     The  item  bids  were  as   follows: 


Rip  rap  for  revetting  the  front  of  the  sheet  piling,  per  ton  of  2,000  lb 

Vertical  or  b:'aring  piles 

Inclined  or  spur  piles 

12-in.  sheet  piling,  per  horizontal  lin.ft.  of  driven  piling 

8-in.  sheet  piling,  per  horizontal  lin.ft.  of  driven  piling 

Sawed  timber  6-in.  thick  and  under,  per  M  ft.  b.m 

Sawed  timber,  dimension  sizes  above  S  in.  in  thickness,  per  M  ft.  b.m 

White  oak  for  fenders,  per  M  ft.  b.m 

No.  1  concrete,  per  cu.yd 

No.  2  concrete,  per  cu.yd 

Master  Builders'  finish  on  concrete  pa^nng,  per  sq.yd 

Oment  finish  on  concrete  paving,  curbs,  etc.,  per  sq.yd 

Structural  steel,  per  ton 

Reinforcing  steel,  per  ton 

Nails,  spikes,  bolts,  nuts  and  washers,  per  lb 

Cast  steel  column  bases,  per  lb 

Mooring  posts,  complete 

Bollards,  complete 

12-in,  drains,  c.i 

6-in.  drains,  c.i . 

Bolt  sockets,  tackle  rings,  foot  holds  and  miscellaneous  steel  work,  per  lb ,    ,    , 

No,  1  Trus-Con  curb  bar,  complete,  per  linft 

No.  2  Trus-Con  curb  bar,  complete,  per  lin.ft .  .  . 

Structural  steel  curbing,  including  fastenings,  per  lb 

8-in.  c.i,  drain  pipe,  per  lin,ft 

Both  armor  plates,  complete,  including  fastenings 

Universal  safety  treads,  per  lin.ft 

65-pound  7-rails  per  ton.  

No.  6  splices  fcr  85-pound  rail,  complete,  with  bolts,  nuts  and  nut  locks 

9-in.  girder  rail,  per  ton .  .  

Splice  bars,  complete,  for  9-in.  girder  rail,  including  bolts,  nuts  and  nut  locks. 

Tie  rods  with  nuts  complete 

Standard  track  spikes,  per  lb. . . .    

White  oak  ties,  7x9  in.  sawed  or  hewn,  to  be  set  in  stone  ballast.  . 

White  oak  sawed  ties  and  sw-itch  timber,  per  M  ft.  b.m 

Stone  ballast  for  railway  tracks,  per  cu.ya 

Iron  ladders 

6-in.  concrete  base  for  granite  block  paving,  per  sq.yd 

Granite  block  paving  with  sand  cushion,  per  sq.yd. . .      

8-in.  straight  cut  granite  curb,  per  Un.ft 

8-in.  curved  cut  curb,  per  lin.ft 

5-in.  bluestone  curb,  per  lin.ft 

No.  3  cpen-mouth  inlet,  complete 

No,  3  grate-tnp  inlet,  complete 

12-in.  vitrified  clay  pipe,  per  lin.ft 

Concrete  sidewalk  paving,  per  sq.yd 

Cinder  filling,  per  cu.yd 

Grading  fur  paving,  per  cu.yd 

Laborers  with  tocb.  including  superintendence,  per  hotlr 

Mechanics  with  tools,  including  superintendence,  per  hour 


Extended  totals 


SI  00 

SI  25 

$1  50 

$1  75 

$2  00 

SI  60 

17  00 

25  00 

IS  00 

15  00 

19  00 

16  50 

19  00 

33  00 

18  00 

16  00 

37  00 

23  00 

21  00 

32  00 

20  00 

32  00 

35  00 

26,00 

15  00 

19  00 

13  00 

20  00 

19  00 

17  50 

55  00 

SO  00 

50  00 

65  00 

55  00 

60.00 

55  00 

SO  00 

50  00 

65  00 

65  00 

54  00 

60  00 

100  00 

50  00 

65  00 

91  00 

66.00 

6  00 

7  50 

10  00 

12  00 

14  00 

13  00 

10  00 

7  00 

9  00 

9  00 

9  00 

8.00 

60 

70 

50 

65 

1  30 

1  00 

40 

35 

50 

50 

1.17 

65 

55  00 

82,00 

51  00 

50  00 

66  30 

56  00 

55  00 

100  00 

60  00 

50  00 

65  00 

55.00 

03 

05 

02 

05 

06 

.03i 

03 

04  J 

03 

03 

06 

.03; 

125  00 

75  00 

100  00 

78  00 

65  00 

125  00 

45  00 

75  00 

75  00 

40  00 

15  00 

75  00 

7  00 

5  00 

6  00 

10  00 

3  25 

8  00 

5  00 

5  00 

4  00 

10  00 

2  00 

5.00 

05 

05 

,10 

05 

.10 

.05 

18 

20 

15 

12 

15 

.15 

20 

20 

15 

11 

15 

.13} 

03 

05 

03! 

06 

.05 

.03} 

1,00 

1  25 

1  00 

1  00 

2  00 

1.50 

500  00 

1500  00 

1200  00 

1000  00 

1750  00 

1300  00 

1  00 

1  40 

1  20 

50 

75 

1.50 

36  00 

40  00 

40  00 

28  00 

60  00 

35  00 

2  00 

2  50 

2  00 

10  00 

3  00 

2.25 

46  00 

40  00 

50  00 

28  00 

75  00 

43.00 

3  00 

3  00 

4  00 

10  00 

10  00 

12  00 

75 

75 

70 

5  00 

25  00 

1,60 

03 

05 

02 

03 

05 

.021 

1  50 

1  50 

2  00 

1  50 

3  00 

2  70 

40  00 

100  00 

45  00 

70  00 

110  00 

50  00 

1  75 

2  00 

2  .50 

3  00 

3  00 

2,25 

10  00 

25  00 

10  00 

50  00 

35  00 

10  00 

80 

1  00 

1  00 

90 

1,75 

,85 

2  40 

3  00 

2  40 

3  00 

3  00 

3  25 

2  00 

,  2  00 

90 

2  50 

3  .50 

2  00 

2  50 

■  3  50 

1  .50 

2  75 

7.00 

2,85 

75 

1  00 

.80 

1  00 

2  50 

.75 

75  00 

110  00 

50  00 

80  00 

150  00 

125.00 

75  00 

110  00 

50  00 

80  00 

75  00 

115  00 

1  00 

75 

25 

1  00 

1  50 

.60 

1.10 

1  50 

1  00 

1  50 

2  00 

1.80 

.20 

70 

35 

70 

2  00 

.50 

.10 

75 

35 

1  50 

1  00 

.30 

.35 

20 

30 

25 

50 

.35 

.80 

70 

,50 

,50 

1  00 

,75 

$516,700 

8529.000 

$554,662 

S569.00O 

$584,000 

S610.000 
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Hids  roi-eivcd  until  Sept.  2Ti,  1915. 

Filter  Plant,  Pumping  vStation,  Pumps,  Boilers, 
Force  Mains,  Stand  Pipe  and  Appurtenances 

East  Liverpool.  Ohio,   Sept.    9,   1915. 

Sealed  Proposals  for  the  construction  of  a  Six  (6)  Million 
Gallon  Mechanical  Filter  plant,  River  Intake,  Pumping  Sta- 
tion, Pumps,  Boilers,  Chimney,  Stand  Pipe,  Electric  Light  Gen- 
erators. Auxiliary  Equipment,  Force  Mains  and  other  appur- 
tenances, will  be  received  by  the  Director  of  Public  Service 
of  the  City  of  East  Liverpool,  Ohio,  at  his  office.  Supervision 
of  Water,  Water-Works  Department,  Fourth  Street,  in  said 
City,  until  twelve  o'clock  Noon,  Central  Standard  Time,  on 
Saturday,  September  25th,  1915.  and  will  then  be  opened  and 
read  publicly. 

All  bids  shall  be  made  upon  the  official  proposal  blanks  at. 
tached  to  the  instructions  to  bidders,  specifications,  and  form 
of  contract  and  bond,  which  may  be  seen  at  the  office  of  the 
Director  of  Public  Service,  East  Liverpool,  Ohio,  or  may  be 
had  by  bona  fide  bidders  upon  application  to  Chester  &  Flem- 
ing, Engineers.  Union  Bank  Building,  Pittsburgh,  Pennsyl- 
vania, on  deposit  of  a  certified  check  for  Fifty  ($50.00)  Dol- 
lars, which  will  entitle  bidder  to  one  set  of  plans  and  two 
copies  of  the  specifications,  covering  the  item  on  which  he 
intends  to  bid.  Proper  receipt  for  each  such  deposit  will  be 
given  and  the  money  will  be  refunded  provided  plans  and 
specifications  are  returned  in  good  condition  within  .Ten  (10) 
days  after  reception  of  bids. 

Each  proposal  shall  be  accompanied  by  a  certified  check 
made  payable  to  the  order  of  the  Treasurer  of  the  City  of 
East  Liverpool,  Ohio,  of  not  less  than  3'"^  of  the  total  amount 
of  the  bid,  but  in  no  case  shall  this  check  be  less  than  One 
Hundred  ($100.00)  Dollars.  This  check  is  to  be  conditioned 
that  if  the  bid  is  accepted,  a  contract  will  be  entered  into 
and  the  performance  of  same  secured  within  ten  (10)  days 
after  notification  of  acceptance  of  the  bid.  In  case  bid  is  re- 
jected, or  contract  entered  into,  check  will  be  returned.  Suc- 
cessful bidders  will  be  required  to  furnish  a  corporate  surety 
bond  in  an  acceptable  Surety  Company,  in  the  full  amount  of 
the  contract,  in  accordance  with  the  plans  and  specifications 
and  further  in  accordance  with  Ordinance  Number  1470  of  the 
City  of  East  Liverpool,  Ohio. 
■    The   right   is  reserved   to  reject  any   or  all   bids. 

E.  J.  SMITH,  Director  of  Public  Service. 
CHESTER  &   FLEMING,    Engineers, 

Union  Bank   Building,   Pittsburgh,   Pa. 


IIIdH  received  until   Sept.  24,  l»15. 

Additional  Boiler  Capacity 

Buffalo.   N.   Y. 

Sealed  proposals  for  Additional  Boiler  Capacity,  Heating 
Work,  at  the  Buffalo  State  Hospital,  Buffalo,  N.  Y..  will  be 
received  by  the  State  Hospital  Commission,  Capitol,  Albany, 
N.  Y.,  until  2:30  o'clock  P.M.,  Friday,  September  24,  1915,  when 
they  will  be  publicly  opened  and  read.  Proposals  shall  be 
enclosed  in  an  envelope,  furnished  by  the  State  Architect. 
sealed  and  addressed,  and  shall  be  accompanied  by  a  certified 
check  in  the  sum  of  $625.  The  contractor  to  whom  the  award 
is  made  will  be  required  to  furnish  a  surety  company  bond 
in  the  sum  of  50%  of  the  amount  of  contract  within  30  days 
after  official  notice  of  award  of  contract  and  in  accordance 
with  the  terms  of  Specification  No.  2312.  The  right  is  reserved 
to  reject  any  or  all  bids.  Drawings  and  specifications  may  be 
consulted  at  the  Buffalo  State  Hospital,  Buffalo,  N.  Y.,  at  the 
New  York  office  of  the  Department  of  Architecture,  Room  1224, 
Woolworth  Building,  and  at  the  Department  of  Architecture, 
Capitol,  Albany,  N.  Y.  Drawings  and  specifications  and  blank 
forms  of  proposals  may  be  obtained  at  the  Department  of 
Architecture,  Capitol,  Albany,  N.  Y.,  upon  reasonable  notice 
to  and  in  the  discretion  of  the  State  Architect,  Lewis  F, 
Pilcher,   Capitol.   Albany,   N.   Y. 

Dated   September   1,   1915. 

E.  S.   ELWOOD,  Secretary, 
State  Hospital  Commission. 


Bid.s  received   until   Oct.   1»,  1915. 

Superstructures,  etc.  for  Elevated  Railway 

DEPARTMENT    (JF    CITY    TRANSIT 
754  Bourse  Building,  Philadelphia,  Sept.   9,   1915. 
Scaled    proposals,    properly    endorsed    and    addressed    to    the 
undersigned    at    the    ofl^ce    above    mentioned,    will    be    received 
until  12  o'clock  noon  on  Tuesday,  October  19,  1915,  and  opened 
immediately  thereafter,  for  the  following: 

Contract  No.  511 — Steel  superstructure  and  appurtenant 
work  for  two-track  elevated  railway  in  Front  Street 
from  Callowhill  Street  to  south  of  Girard  Avenue,  com- 
prising about    4074   linear   feet   of  structure. 

Contract  No.  512 — Steel  superstructure  and  appurtenant 
work  for  two-track  elevated  railway  in  Front  Street 
and  Kensington  Avenue  from  south  of  Girard  Avenue 
to  north  of  York  Street,  comprising  about  7128  linear 
feet  of  structure. 

Contract  No.  513 — Steel  superstructure  and  appurtenant 
work  for  two-track  elevated  railway  in  Kensington  Ave- 
nue from  north  of  York  Street  to  north  of  Ontario 
Street,  comprising  about  7769  linear  feet  of  structure. 

Contract  No.  514 — Steel  superstructure  and  appurtenant 
work  for  two-track  elevated  railway  in  Kensington 
Avenue  and  Frankford  Avenue  from  north  of  Ontario 
Street  to  south  of  Unity  Street,  comprising  about  7653 
linear   feet   of   structure. 

Plans,  specifications  and  blank  forms  for  proposals  can  be 
obtained  at  the  office  above  mentioned,  a  deposit  of  $10  (cash 
or  certified  check)  being  required  for  each  set  of  plans  pend- 
ing return.  Certain  of  the  above  contracts  may  be  grouped 
in  single  bids,  for  which  alternate  proposal  forms  will  be  sup- 
plied  if   desired. 

Bidders  must  be  skilled  and  regularly  engaged  in  the  class 
of  work  for  which  they  are  competing. 

No  bid  \vill  be  considered  unless  accompanied  by  a  certifi- 
cate from  the  City  Solicitor  that  the  provisions  of  an  ordi- 
nance requiring  proposal  bonds  on  all  bids  exceeding  in 
amount  five  hundred  dollars  ($500),  approved  May  25.  1S60, 
have   been   complied   with. 

The  Director  reserves  to  himself  the  right  to  reject  any  or 
all  bids,  as  he  may  deem  best  for  the  interest  of  the  City  of 
Philadelphia. 

A.   M.   T.^YLOR,  Director. 


Drainage  System  Extensions 

Atlantic   City,   N.   J. 

Sealed  proposals  for  the  construction  of  extensions  to  the 
Storm  Water  Drainage  System  for  the  City  of  Atlantic  City, 
New  Jersey,  will  be  received  by  the  Board  of  Commissioners 
of  Atlantic  City,  when  called  for,  at  Chambers  of  the  Board 
in  the  City  Hall,  during  a  meeting  to  be  held  by  that  body  on 
the  seventh  day  of  October,  A.D.  1915,  at  which  time  and 
place,  during  the  session  of  the  said  Board,  the  proposals  will 
be   publicly   opened   and    read. 

The  work  to  be  done  embraces  the  building  of  approxi- 
mately 1,322  feet  of  reinforced-concrete  drains  from  three  to 
four  feet  wide;  6,12S  feet  of  brick  and  concrete  drains  from 
27  inches  to  4S  inches  in  diameter;  6, SOS  feet  of  terra-cotta 
drains  from  12  inches  to  24  inches  in  diameter;  6.413  feet  of 
terra-cotta  inlet  pipes  from  10  inches  to  12  inches  in  diam- 
eter, together  \vith  manholes,  catch  basins,  storm-water  inlets 
and  the  necessary  timber  and  pile  foundations. 

Each  proposal  submitted  must  be  accompanied  by  a  Cer- 
tified Check  drawn  upon  a  National  or  State  Bank  or  Trust 
Company,  and  to  the  order  of  City  Treasurer  of  Atlantic  City, 
for  the   sum   of   Five   Thousand   Dollars    ($5,000.00). 

Specifications  and  blank  forms  of  proposal  can  be  obtained 
of  John  W.  Hackney,  the  City  Engineer,  and  a  full  set  of 
plans  can  be  obtained  from  him  for  the  sum  of  Ten  Dollars 
($10.00),  such  sum  to  accompany  the  order.  This  sum  will  be 
returned  upon   surrender  of  the   plans  in    good   condition. 

The    Board   of   Commissioners    reserves    the    right    to    reject 
any  or  all  bids  as  provided  in  the  "Instructions  to  Bidders." 
J.  B.  THOMPSON. 
Director  of  Streets  and  Public  improvements. 


SeiitoiiihcT  as,  i<)i; 
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I  •Denotes  work  advertised  in  ENGINEERING  NEWS.  | 

I  +Denotes  contract  awarded.     Tlie  names  of  bidders  awarded  contracts  are  set  In  CAPITALS.  i 
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RAILWAYS — STKAM   AND  ELECTRIC 

MnKMnoliii.sottN — Bay  State  St.  Ry.  Co.  has  aslced  City 
Council  of  {yeoi'Kt'town,  Mass.,  for  franchise  to  relocate  its 
traclis  oil  West  Main  St.  from  entrance  to  York  Grove  to 
Hoston  *  Maine  R.R.  crossing,  Georgetown.  R.  S.  Goff, 
Boston,  Vice-Pres.  and  Gen.  Mgr. 

MaMNaeliiisetts— Merrimac  Valley  Power  &  Buildings  Co. 
will  finance  new  branch  road  with  freight  yards  and  terminals 
at  Amesbury,  to  be  built  bv  Boston  &  Maine  R.R.  A.  B. 
Corthell.    Boston,    Ch.    Engr.,    Boston    &    Maine    R.R. 

+i'oiiiieotioiit — The  Connecticut  Co.  awarded  contract  for 
grading  for  new  North  End  trolley  line  in  Hartford  to 
LATHROP  &  SHE.\,  New  Haven.  Line  will  extend  on  Main, 
Grovo.  Broad  and  Washington  St.,  Farmington  and  Common- 
wealth  Ave. 

New  York — Brooklyn  syndicate  considering  plans  for  rail- 
way from  Catskill  to   Richfield  Springs,  via  Middleburg. 

IVew  York — United  Traction  Co.,  Albany,  N.  Y.,  has  asked 
City  Council  for  franchise  for  single-track  line  on  Madison 
Ave.  from  Trinity  PI.  to  Grand  St.,  and  on  Grand  St.  to 
Hamilton   St.,  Albany.     James  F.   Hamilton,  Gen.   Mgr. 

New  York — Town  Board  of  Gorham  granted  franchise  to 
Sodus  &  Wayne  Electric  Co.  for  electric  railway  through 
Gorham  to   Rushville. 

Maryland — Idlewylde  Park  Ry.,  Baltimore,  Md.,  will  soon 
begin  work  on  one-mile  line  on  Regester  Ave.  from  York  Rd. 
to  Idlewylde  Park.  Road  will  connect  with  line  of  United 
Rys.  &  Electric  Co.  Harry  E.  Gilbert,  2  East  Lexington  St., 
Baltimore,  Pres.     Noted  June  24  and  Aug.   12. 

YVest  Y'ireinia — Kanawha  Valley  Traction  &  Electric  Co., 
Parkersburg,  W.  Va.,  will  double-track  line  from  Pottery 
Junction  to  12th  St.  via  19th  St.  S.  D.  Camden,  Pres.  Noted 
Sept.   2. 

W'eMt  Y'irp^inla — Surveys  begun  for  proposed  electric  rail- 
way from  Fayette  Station,  Fayetteville,  W.  Va.,  to  Oak  Hill 
and  Beckley,  35  miles.  H.  G.  Scott,  Gen.  Mgr.,  Virginian 
Power  Co.,  Charleston,  W.  Va.,  is  interested. 

West  Yireinia — Pond  Fork  Ry.,  incorporated  at  Huntington 
with  $26,000  capital,  will  build  line  from  Madison,  W.  Va.,  up 
Pond  Fork  of  Coal  River  to  headwaters  of  Pond  Fork,  about 
25  miles.     R.  M.  Baker  and  H.  F'itzpatrick,  interested. 

North  Carolina — Graham  County  Lumber  Co.  offered  to 
build  standard-gage  railway  from  Topton.  N.  C,  on  the 
Southern  Ry.  to  Robbinsville,  N.  C,  about  10  miles,  if  Graham 
County  will  pay  $50,000;  total  cost,  about  $150,000.  County 
Will   vote   on    bonds   Oct.    12. 

north  Carolina — Kinston,  Carolina  R.R.  &  Lumber  Co.  will 
build  extension  of  its  line  to  Chinquapin,  eight  miles,  or  to 
Maple    Hill,   about    20    milt-s.      C.    I.    Millar,    Norfolk,   Va.,    Pres. 

North  Carolina — Reported  that  Southern  Ry.  will  build  ad- 
ditional yard  tracks  and  sidings  at  Durham,  N.  C.  B.  Herman, 
Washington,   D.   C,  Ch.   Engr. 

^South  Carolina — Contracts  reported  awarded  bv  Charles- 
ton Southern  R.R.,  as  follows:  GADSDEN  CONTRACTING  CO., 
Savannah,  Ga.,  10  miles  near  Savannah;  L.  S.  WOOD,  Gaffnev, 
S.  C,  contract  near  Charleston:  M.  SCHLITZ,  Charlotte,  12 
miles  south;  \V.  Z.  WILLIAMS  &  CO.,  Macon,  Ga.,  filling  in 
temporary  trestles  for  two  miles,  south  of  Ashepoo  River,  and 
two  miles,  north  of  Edisto  River,  W.  R.  Bonsai,  People's 
Office    Bldg.,    Charleston,    Pres. 

+LouiMiann — Krause  &  Managan  Lumber  Co.,  Westlake,  La., 
awarded  contract  to  W.  J.  CHASTAIN,  Lake  Charles,  for  3% 
miles  tram  road  and  two  miles  of  spur  tracks  on  timber  land 
at   Gillis.      Noted    Sept.    16. 

Tennessee — Nashville,  Chattanooga  &  St.  Louis  Ry.  will 
build  a  belt  line  at  Shelbyville  to  include  the  Sylvan  Mills, 
Riverside  Mills  and  Valley  Cotton  Mills.  H.  McDonald,  Nash- 
ville,  Ch.    Engr. 

Ohio — Reported  that  Dover.  Millersburg  &  Western  Electric 
Ry.  will  soon  begin  work  on  line  from  Canal  Dover  to  Millers- 
burg, via  Sugar  Creek,  about  25  miles.  F.  F.  Phillips,  Canal 
Dover,  interested. 

Ohio — Cleveland,  Painesville  &  Eastern  R.R.  Co.,  Willough- 
by,  Ohio,  will  rebuild  2  Vs  miles  of  track.  Has  purchased  from 
Lackawanna  Steel  Co.,  500  tons  70-lb.  rail,  300  tons  for 
immediate   delivery. 

Ohio — Youngstown  &  Southern  Ry.  Co.,  Youngstown,  Ohio, 
asked  permission  of  City  Council  to  double-track  its  line  from 
South  Ave.  to  station  on  Front  St.  A.  W.  Hartford,  Youngs- 
town, Gen.  Mgr. 

Illinois — Elgin  &  Belvidere  Co.  contemplates  extending  its 
line   to   Rockford.      Hamilton  Browne,   Chicago,   Pres. 

Illinois — Chicago  &  North  Western  Ry.  will  build  four- 
track  roadbed  from  Chicago  to  Sterling,  or  possibly  as  far  as 
Mississippi   River.     W.  H.   Finley,  Chicago,  Ch.   Engr. 

Iowa — Surveys  completed  by  Keokuk-Jefferson  City  Elec- 
tric Ry.  Co.  for  its  line  from  Keokuk  to  Jefferson  City. 
Right-of-way  secured  as  far  as  Shelbyville.  H.  W.  Knight, 
Chicago,  interested. 

Kansas — Plans  being  prepared  for  railway  through  Hutch- 
inson, Reno  County  and  the  Huntsville  district.  Citv  of 
Hutchinson  will  vote  $100,000  terminal  aid  bonds.  O.  P.  Byers, 
Hutchinson,   Pres.,  Anthony  &   Nortliern   Ry.,   interested. 


+  MlKsouri — Metropolitan  St.  Ry.  Co.,  Kansas  City,  Mo., 
awarded  contract  for  extensions  to  its  linis  to  COLUMBIA 
CONSTRUCTION    CO..    Milwaukee,    Wis.      Noted    Aug.    19. 

Arkansns — Reported  that  St.  Louis,  Iron  Mountain  &  .South- 
ern Ry.  (Missouri  Pacific  System)  will  spend  $40,000  for 
improvements  and  repairs  between  Bergman  and  Diaz,  Ark. 
E.  A.  Hadley,  .St.  Louis,  Mo.,  Ch.  Engr. 

Te.vas — Surveys  begun  for  interurban  line  from  Houston  to 
Richmond.  It  is  also  proposed  to  extend  the  line  eventually 
to  San  Antonio  via  Gonzales.  Edward  Kennedy,  Houston, 
interested. 

Te.vas — Sout hwi.stein  Power,  Light  &  Ry.  Co.,  organized 
with  .$12,0(111.01111  laipital,  will  build  an  interurban  line  from 
DenisDii,  Tix.,  to  (Hslahoma,  Okla.,  about  150  miles.  Power 
to  lie  furiiislied  by  hydro-electric  plants  built  by  the  company 
in    southern    Okhahoma.      W.    R.    Croslen,    Denison,    Tex.,    I'res. 

Oklahoma — Ft.  Smith  &  Western  R.R.  secured  entrance  into 
Oklahoma  City  from  Ft.  Smith  by  way  of  Missouri,  Kansas 
&  Texas  Lines.     A.  L.  Smith,  Ft.  Smith,  Ark.,  Gen.   Engr. 

Oklahoma — Mt.  Carmel  Development  Co.,  Chickasha,  Okla., 
capital  stock,  $50,000,  plans  a  railway  in  Leflore  County,  to 
coal  mines.  F.  L.  Mercer,  301  North  Sixth  St.,  Chickasha, 
interested. 

W'ashlneton — Federal  Light  &  Traction  Co.,  New  York,  N. 
Y.,  operating  urban  and  interurban  lines  in  Hoquiam  and 
Aberdeen,  Wash.,  contemplates  electric  line  between  Willapa 
Harbor  and  Grays  Harbor.  Estimated  cost,  $1,000,000.  Lee 
Skipwith,  New   York.   N.   Y.,   Pur.   Agt. 

California — Citv  Trustees  granted  franchise  to  Pacific  Gas 
&  Electric  Co.  for  extensions  on  T  St.,  Upper  Stockton  Rd., 
Lower  Stockton  Rd.,  Cypress  Ave.,  Curtis  Ave.,  Whiskey  Hill 
Rd.,  Palmetto,  Fifth  and  East  Ave.,  Sacramento.  John  W. 
Britton,  Gen.  Mgr. 

California — Southern  Pacific  Co.  applied  to  Railroad  Com- 
mission for  autiiority  to  build  spur  track  at  grade  across 
11th  and  12th  St.,  Sacramento,  and  a  team  track  at  grade 
across  F  St.,  Gait,  Sacramento  County.  W.  H.  Hood,  San 
Francisco,  Ch.  Engr. 

Quebec — Reported  that  City  Council,  Quebec,  Que.,  con- 
sidering steps  to  compel  Quebec  Ry.,  Light  &  Power  Co.  to 
extend  its  lines  in  Limoilou,  Beauport  and  Charlesbourg.  H. 
G.  Matthews,   Quebec,  Gen.  Mgr. 

Ontario — Ontario  Railway  Board  approved  plans  of  Toronto 
Ry.  Co.  for  extension  of  its  lines  along  Yonge  St.  from  present 
northerly  terminus  to  a  point  near  Farnham  Ave.  R.  J.  Young, 
Toronto,  Gen.  Mgr. 

LIGHT,  HEAT  AND  POYY'ER 

+Milford,  N.  H. — Milford  Electric  Light  &  Power  Co. 
secured  right-of-way  for  transmission  line  from  Milford  to 
Townsend,  Mass.,  to  connect  with  main  line.  Contract  for 
line  awarded  to  FREDERICK  T.  LEY  &  CO.,  Springfield,  Mass. 

Enosbure  Falls.  \t. — Electric  Light  Commissioners  will 
install  electric-light  system  to  replace  gas  lamps  now  in  use. 
W.   J.    Redmond,   Chn.,   Comrs. 

BiilTalo,  N.  Y. — Delaware,  Lackawanna  &  Western  R.R.  will 
build  one-story  substation  at  60  Ohio  St.,  Buffalo.     Cost,  $8,000. 

New  York,  N.  Y'. —  (Borough  of  Queens) — Interborough 
Rapid  Transit  Co.  purchased  site  on  Jackson  Ave.  near  Barn 
St.,  Long  Island  City,  for  new  substation.  Estimated  cost, 
$40,000.  George  H.  Pegram,  165  Broadway,  New  York,  Ch. 
Engr. 

New  York,  N.  Y'. —  (Borough  of  Queens) — Plans  being  pre- 
pared by  New  York  &  Queens  Electric  &  Power  Co.,  Long 
Island  City,  for  new  substation  in  one  of  its  districts.  Work 
will  not  begin  before  next  year.  Company  will  also  equip 
about  two  miles  of  subway,  and  requires  equipment  to  provide 
tor  3,000  additional   street-lamps.      C.  G.   M.  Thomas,   Pres. 

Starkey,  N.  Y'. — Town  granted  franchise  to  E.  L.  Bailey, 
owner  of  Dundee  electric-light  plant,  to  furnish  electricity  in 
Starkey,  and  extend  service   to  Lakemont. 

Camden,  N.  J. — C.  B.  Coles  &  Co.  will  build  new  power 
plant  at  its  woodworking  factory.  Equipment  will  include 
iiioilers,  engines,  generators  and  auxiliaries. 

Fleniineton,  N.  .1. — Reported  that  Pennsylvania  R.R.  con- 
templates a  power  plant  in  connection  with  the  electrification 
of  Flemington-Lambertville  line. 

Lyndhurst.  N.  J. — New  Y'ork  Telephone  Co.  granted  50-year 
franchise  for  underground  conduit  system  in  certain  streets 
of  Lyndhurst. 

Newark,  N.  J. — National  Lock  Washer  Co.  will  build  one- 
story  steel  boiler  house  at  its  plant  on  Johnson  St. 

Paterson,  N.  J. — Board  of  estimate  appropriated  $5,686 
for  electric-light  and  power  plant  in  High  School  building. 
Equipment  will  consist  of  two  13a-kw.  units. 

Perth  Aniboy,  N.  J. — The  Chesebrough  Mfg.  Co.,  manufac- 
turer of  vaseline  products,  will  build  a  pump  house  at  its 
plant. 

(;irardville,  Penn. — Girardville  Gas  Co.  will  soon  award 
contracts  for  gas  plant  to  be  located  either  in  Lansford  or 
Coaldale,  to  supply  surrounding  sections.  Estimated  cost, 
$600,000. 
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Mndisonvllle,  Tenn. — Town  granted  franchise  to  M.  C.  Kins 
and  associates,  Copperhill,  Tenn.,  for  electric-liKht  system  in 
Madisonville. 

.\tlienN,  Ohio — Athens  Electric  Co.  contemplates  rebuilding 
entire  distribution  system,  and  extending  new  transmission 
lines  throughout  the  city.  Pago  C.  Morris,  Vice-Pres.  and 
Gen.  Mgr. 

Dayton.  Ohio — Keported  plans  under  way  for  hydro-electric 
plant  at  Woodsdale  to  supply  electricity  to  large  section  of 
southern  Ohio. 

lareen  Ciiiiip,  Ohio — Village  will  build  4-miIe  transmission 
line  and  install  street-lighting  system.  H.  O.  Fisher.  Toledo, 
Engr. 

Mouroe,  liid. — Keported  that  Town  Board  rejected  all  bids 
for  G-mile  transmission  line  from  Columbia  City  to  Monroe. 
Bids  to  be  readvertised. 

AVnkaru.Hn,  Ind. — Public  Service  Commission  authorized 
Hawks  Electric  Co.,  Goshen,  Ind.,  to  purchase  plant  of  Home 
Electric  Co.,  Wakarusa,  for  $10,000.  A  transmission  line  from 
Goshen  to  Bremen  will  be  built  by  Hawks  Co. 

C'heboyean,  Mich. — Cheboygan  Electric  Light  &  Power  Co. 
will  install  250-hp.  auxiliary  plant  adjoining  gas  plant  for 
emergency  use  and  in  low-water  periods.  F.  B.  Spencer,  Secy, 
and  Mgr. 

Detroit.  .Mich. — Reported  Hudson  Motor  Car  Co.  purchased 
site    for   new   power   plant   and   engine   room. 

+  Iron  ^loiintain.  Mich. — Peninsular  Power  Co.  will  enlarge 
and  improve  its  power  plant  at  cost  of  150,000.  Contract  for 
2,200-kw.  generator  awarded  to  WESTINGHOUSE  ELECTRIC 
&  MFG.  CO..  Pittsburgh,  Penn. 

Kalnmazoo.  Mich. — Citizens  voted  against  bond  issue  of 
$350,000  for  enlargement  and  improvement  of  municipal  elec- 
tric-light plant.      Noted  Sept.  2  and  9. 

+KIi7.abeth.  III. — Elizabeth  Light  &  Power  Co.  awarded 
contract  for  three  miles  transmission  line,  substation  and 
distribution  system  to  T.  G.  HAMILTON,  Laporte,  Ind.,  at 
$.'),r)75.     Noted  Sept.   9. 

Chariton.  lon'a — Union  Sei-vice  Co.,  Chariton,  granted  fran- 
chises by  towns  of  Lucas  and  Woodburn  to  supply  electricity 
in  both  towns.  Energy  to  be  furnished  from  Chariton.  Re- 
ported  that   company   will   build   new    plant   in   Chariton. 

tiuverne,  Iowa — (Official) — Bids  will  be  received  until  6 
p.m.,  Oct.  6,  by  R.  E.  Cook,  Town  Clk.,  for  eight  miles  trans- 
mission line,  substation  and  distribution  system.  Raasch  & 
Brooks.  Ft.  Dodge,  Engr 

♦Sergeant  Bluff,  lona — Town  Board  has  awarded  contract 
for  three  miles  11,000-volt,  single-phase  transmission  line 
from  Siou,x  City,  and  for  street-lighting  system  to  A.  J. 
WESTFALL,  iJOS  U.  S.  Bldg..  Sioux  City,  at  $5,934.  Noted 
Aug.    19. 

AVall  I.akr,  loiva — Bonds  for  $7,500  voted  for  transmission 
line  from  Lake  View  and  distribution  system  in  Wall  Lake. 
Energy  will  be  purchased  from  Sac  City  Electric  Co. 

+  HalIock.  Minn. — Village  Board  awarded  contract  for 
power  plant,  pole  line  and  street-lighting  system  to  J.  G. 
KOBERTSON,    St.    Paul,    at    $17,750. 

HanNka.  Minn. — Village  Board  granted  franchise  to  Madelia 
F^lectric    Co.,    Madelia,    to    supply    elective    current    to    Hanska. 

+  >'a!«hn'auk,  Minn. — Contract  awarded  to  HUGH  FAW- 
CETT,  Duluth.  at  about  $10,000  for  power  house  at  Crosby 
Mine  at   this  point. 

Attica,  Kan. — Town  voted  $30,000  bonds  for  electric-light 
and  water-works  system   in  Attica.     Noted  July   29. 

Haven.sville.  Knn. — Town  will  vote  for  bond  issue  of  $8,000 
for  electric-light  plant  in  Havensville,  and  for  building  trans- 
mission  line  from   Centralia. 

Ord,  Xeb. — Reported  bids  will  be  received  until  Oct.  1  by 
John  C.  Work,  Mayor,  for  electric-light  plant.     Estimated  cost. 
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+Seguln,  Tex. — Seguin  Electric  Light  &  Power  Co.  awarded 
contract  for  two  waterwheels,  headhouses,  lS7-kw.  generator 
and    switchboards    to    WALTER    TIPS    CO.,    Austin,    at    $9,797. 

Grove,  Okla. — City  Council  considering  plans  for  improving 
electric-light  plant  and  water-works  system.  Estimated  cost, 
$10,000. 

Soper,  Okla. — Bonds  for  $6,000  voted  for  electric-light  plant. 
Reported   bids  will   soon   be   asked. 

Ft.  Collins,  Colo. — Reported  that  bids  being  received  for 
power  house  at  State  Agricultural  College,  Ft.  Collins.  Cost, 
about  $20,000.  Fisher  &  Fisher,  Century  Bldg.,  Denver,  is 
Arch. 

Republic,  Wash. — F.  R.  Clark  will  build  transmission  line 
from  Republic  to  Danville  to  connect  with  power  line  from 
Bennington  Falls  near  Danville.  Energy  will  be  furnished 
to  operate   local    mines  and   stamp   mills. 

Liverpool,  N.  S. — Reported  bids  will  soon  be  received  for 
improvements  to  municipal  electric-light  plant.  Estimated 
cost,    $15,000.      T.    R.   Bartling,   Town   Engr. 

Toronto,  Ont. — Hydro-Electric  Power  Commission  of  On- 
tario decided  to  construct  60  miles  transmission  lines  as 
follows:  Chatham  to  Pctrolia,  thence  to  Oil  City,  24  miles; 
Granton  to  Kirkton,  thence  to  Exeter,  25  miles;  Lucan  to 
Ailsa  Craig,   10  miles.      W.  W.   Pope.  Toronto,   Secy.   Com. 

BRIDGE.S 
.lueuMta,  Maine — Bids  will  be  received  until  11  a.m..  Sept. 
29,  by  State  Highway  Commission  for  two  concrete  abutments 
at  Mattawamkeag  River  in  Haynesville,  one  at  Fish  River 
and  two  .at  Higgins  Brook  in  Town  of  Harmony;  bids  received 
at  same  time  for  18,600  ft.  b.m.  plank  on  steel  bridge  in 
Medway. 

Nashua,    IV.    H (Official) — Plans    being    prepared    for    re- 

inforced-concrete  bridge  over  I*ennichuck  Brook  betiveen 
Nashua  and  Merrimack.  .N'.  H.  George  P.  Winn.  City  Engr. 
Noted  Aug    19. 


Providence,  R.  1. — Bids  will  be  received  until  2:15  p.m., 
Sept.  27,  by  Department  of  F'ublic  Works  for  steelwork  of 
Randall  St.  Bridge.     Noted  Sept.   9. 

AVoouHoeket,  R.  1. — Plans  prepared  by  F.  A.  Mills.  City 
Engr..  were  accepted  for  three  bridges,  one  170  ft.  long,  one 
110  ft.  and  the  third  55  ft.  long,  all  of  reinforced-concrete. 
Bids  will  soon  be  asked.      Noted  Aug.   26. 

■*+BridBeport,  Cnnn. — Stratford  Ave.  Bridge  Commission 
awarded  contract  for  approaches  and  superstructure  of  bridge 
to  HOLBROOK,  CABOT  &  ROLLINS,  Boston,  at  $352,000; 
bascule  span,  Strauss  type,  awarded  to  EMPIRE  CONSTRUC- 
TIO.N  CO..  New  York,  N.  Y.,  at   $109,265.      Noted  Aug.   19. 

Albany,  X.  V. —  (Official) — Lowest  bid  received  by  State 
Department  of  Public  Works  for  substructure,  superstructure 
and  approaches  of  Gorham  St.  Bridge,  Waterloo,  was  that  of 
Scott  Bros.,  Rome,  N.  Y.,  at  $59,92S.  Contract  not  awarded. 
Noted   Aug.    19. 

+BulTalo,  N.  Y. —  (Official) — Common  Council  awarded  con- 
tract for  rebuilding  Chicago  .St.  Viaduct,  to  be  completed  in 
six  months,  to  STROBEL  STEEL  CONSTRUCTION  CO.,  Chi- 
cago, at   $1S4,700.     Noted  June   24  and  Sept.   16. 

+Bufl'alo,  N.  Y. — Grade  Crossing  Commission,  436  Bllicott 
Sq.,  awarded  contract  for  162-ft.  bridge  over  tracks  of  the 
Pennsylvania  R.R.  on  Bailey  Ave.  to  EASTERN  CONCRETE 
STEEL  CO.,  D.  S.  Morgan  Bldg.,  Buffalo,  at  $46,272.  Noted 
Sept.  9. 

Groveland,  N.  Y. — Town  Boards  of  Groveland  and  Sparta 
voted  to  spend  $4,500  for  three  concrete  bridges  between 
Groveland    Station    and    Dansville-Mt.    Morris    State    Highway. 

Rochester,  N.  Y, — Driving  Park  Ave.  Bridge  will  be  paved 
with    wood   block.      Herbert   W.    Pierce   is  Comr.   of   Pub.    Wks. 

Camden,  N.  J. — City  Council  and  Board  of  Chosen  Free- 
holders of  Camden  County  are  considering  lift  bridge  at 
State  St.,  in  connection  with  deepening  of  Cooper  River.  Span 
of  about  70   ft.  proposed. 

Freehold,  .\.  J. — Bids  will  be  received  until   11  a,m.,   Oct.   6. 

by    Board    of    Chosen    Freeholders    of    Monmouth  County    for 

bridge    on    road    from    Freehold    to    Hightstown.  George    D. 
Cooper,  County  Engr. 

+  HackenNack,  N,  J. — Contract  for  bridge  on  Hopper  Ave. 
between    Westwood    and    Park    Ridge,    awarded    by    Board    of 

Chosen  Freeholders  to  CHARLES  FIGINI,  Lodi,  N.  J.,  at  $6,600. 

Matawan.  N.  J. — Lowest  bid  received  by  Board  of  Chosen 
Freeholders  of  Monmouth  County  for  Strauss  trunnion  bascule 
bridge  over  Matawan  Creek  on  South  Amboy-Kevport  Rd.  was 
that  of  Long-Broadhurst  Co.,  Hackensack,  at  $34,320.  Noted 
Auk.  19. 

+Xew  BrunMwirk.  X.  J. — Board  of  Chosen  Freeholders  of 
Middlesex  County  awarded  contract  for  reinforced-concrete 
bridge  over  Ambrose  Brook,  Piscataway  Township,  to  WILSON 
CONCRP^TE   CO.,   Plainfield. 

Perth  Aniboy,  X.  J. — Bids  will  be  received  until  2:30  p.m., 
Sept.  27.  by  A.  J.  Gebhardt,  Dir.,  Bd.  of  Chosen  Freeholders 
of  Middlesex  County,  New  Brunswick,  for  reinforced-concrete 
slab  bridge  on  Brace  Ave.,  Perth  Amboy.  Alvin  B.  Fox, 
I*erth   Amboy,   County   Engi'. 

HarrlHbur^.  Penn. — Bids  will  be  received  until  10  a.m., 
Sept.  30,  by  Robert  J.  Cunningham,  State  Highway  Comr., 
for  50-ft.  steel  bridge  in  Butler  County,  and  three  concrete 
bridges   in    Elk   County,   two   of   12    ft.   each,   and   one   of   24    ft. 

I.pwiNtown,  Penn. — Bids  will  be  received  until  Oct.  .S  by 
Commissioners  of  Mifflin  County  for  bridge  over  Kishacotiuilla 
Creek  on   Doi-cas  St.  extension.     Dr.  W.  M.  Baker  is  Comr. 

-M-Media,  Penn. —  (Offlcial) — Commissioners  of  Delaware 
County  awarded  contract  for  bridge  on  Glenolden  Ave.  over 
Muckinapatus  Creek  to  WILLIAMS  CONSTRUCTION  CO., 
Chester,  at  $6,600.     Noted  Aug.  26. 

Phoenixvillp,  Penu. —  (Offlcial) — Bids  will  be  received  until 
11  a.m.,  Sept.  30,  by  Commissioners  of  Montgomery  County, 
Nori-istown,  for  concrete  arch  over  Schuylkill  River  between 
Phoenixville  and  Mont  Clare.  John  N.  J.acobs,  Norristown, 
County  Controller. 

Sharon,  Penn. — Bids  will  be  received  until  1:30  p.m.,  Oct. 
5.  by  Commissioners  of  Mercer  County,  Mercer,  for  either 
concrete  or  steel  bridge  across  Shenango  River  at  State  St., 
Sharon.      Noted    July    29. 

+AVilniington,  Del. — Baltimore  &  Ohio  R.R.  Co.  awarded 
contract  foi-  substructure  of  bridge  to  carry  Lancaster  Ave. 
across  its  tracks  to  J.\MES  P.  BROG.\N  CO..  Philadelphia, 
Penn.;  superstructure  awarded  to  KING  BRIDGE  CO.,  Cleve- 
land, Ohio.     Bridge  to  be  of  steel,  60   ft.  wide. 

.Mt.  Washington,  Md. — Pennsylvania  R.R.  will  build  iron 
girder  bridge  over  Jones  Falls,  near  Mt.  Washington.  Work 
will  be  done  by  company  forces.  A.  C.  Shand,  Philadelphia, 
Penn.,  Ch.  Engr. 

+Berkeley  Springs,  W.  Va. —  (Offlcial) — County  Court  of 
Morgan  County  awarded  contract  for  bridge  across  Sleepy 
Creek  to  CONCRETE  STEEL  BRIDGE  CO.,  Clarksburg.  W. 
Va.,  at   $4,968.      Noted   Aug.    26. 

+Huntin^on,  >V.  Va. — Commissioners  of  Cabell  County^ 
awarded  contract  for  bridge  over  Fudges  Creek  in  Grant 
District   to  A.   T.   THOMPSON,   at    $9,101. 

Keyser,  W.  Va. — (Offlcial) — Bids  will  be  received  until] 
Sept.  27  (extension  of  date  from  Sept.  14),  by  J.  V.  Bell,  Clk.i 
of  Mineral  County,  for  two  reinforced-concrete  bridges,  30-ft.'| 
span  over  Georges  Run,  and  50-ft.  span  over  Beaver  Run.J^ 
Noted  Sept.  2. 

WillianiHon,  W.  Va. — City  contemplates  bridge  across  Tua 
River  to  open  new  jroad  from  West  Virginia  to  Kentucky! 
Estimated  cost,  $14,450.     A.  C.   Pinson,  Mayor. 

+Sprin)srfleld.  «a. — Commissioners  of  Effingham  and  Bulloch! 
Counties  awarded  contract  for  steel  bridge  over  Ogeecheel 
River  between  the  two  counties  to  EASTERLING  *  EASTER-s 
LTNG.    Daisy,  Ga..  at    $5,790.      Noted   .-Vug.    5. 
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Arciidin.  I'"ln. — (Olllcial) — Plans  will  not  be  completed  foi 
several  months  for  bridge  over  Kissimmef  Uiver  near  Arcadia, 
as  it  is  oouiity  line  structure,  and  arranKements  must  be  made 
with  adjoining  county.  A.  L.  Durrance.  County  Clk.,  Dc  Soto 
County.     Noted  Sept.  9. 

+Tltu(ivllle,  Flu. — Commissioners  of  Brevard  County  award- 
(■d  contract  for  112-ft.  concrete  bridge  over  Crane  Creek 
to  CHAMl'lON  BUlDiiK  CO.,  WilminKton,  Ohio,  at  $10,500. 

Meriiliiiii,  MLsn. —  I'.iils  will  l)e  received  until  Oct.  4  by  Sup- 
ervisors of  Lauderdale  County  for  7.">-ft.  steel  bridge  over  <>!(- 
tibeha  Creek  at  Ma.\  erhotT  Switch  on  New  Orleans  &  North- 
eastern   R.R.      W.    K.    fistole.   Chancery   Clk. 

Oberlin,  La. — Reported  that  Ward  Five,  Allen  Parish,  will 
soon  select  engineer  for  1,600-ft.  light  steel  bridge  across 
Calcasieu  River,  and  a  number  of  smal  steel  or  concrete 
bridges.  S.  M.  Lee,  Member  Parish  Police  Jury.  Noted 
Aug.    26. 

Clevelnnd,  Ohio — Bids  will  be  received  until  11  a.m.,  Oct. 
"J.  by  K.  <i.  Krause,  Clk.  of  Cuyahoga  County  Comrs.,  for 
bridge   work,    Report    3,5S7.      W.   A.    Stinchcomb,   County    Engr. 

+Mnri«u.  Ohio — Commissioners  of  Marion  County  awarded 
bridge  contracts  as  follows:  Clark  Bridge  in  Montgomery 
Township,  to  CENTRAL  CONCRKTIO  i^t  (\)NSTKI'CT1()N  CO., 
Canton,  $6.ri00:  Roli.rts  Bridne  in  Claridon  Touiisliip,  to 
MODERN  CONSTRUCTION  CO.,  Fremont,  $1,.S00;  Tymochtee 
Bridge,  to  CHAMPION  BRIDGE  CO.,  Wilmington,  $2,500.  Noted 
Aug.    2("i. 

Milford,  Ohio — (Ofllcial) — Bids  will  be  received  until  noon, 
Oct.  4,  by  Cleona  Searles,  Audr.  of  Clermont  County,  Batavia, 
for  raising  and  repaii'ing  abutments,  and  building  steel  super- 
structure and  flooring  of  liridge  over  East  P''ork  of  Little 
Miami  River,  Union  and  Aliami  Townships.  Bids  will  be 
received  at  same  time  for  $10,000  bonds  to  pay  for  this  work. 
Noted  Sept.    9. 

Steubenville,  Ohio — Bids  will  be  received  until  Oct.  15  by 
Commissioners  of  .Jefferson  County  for  steel  superstructure 
of  bridge  in  Smithfield  Township,  and  reinforced-concrete 
bridge  on  State  Rd.   in  Springfield  Township. 

Xenia,  Ohio — Bids  will  be  received  until  11  a.m.,  Oct.  1, 
by  Commissioners  of  Greene  County  for  new  steel  bridge,  and 
for  laying  creosote  or  other  block  floor  on  two  other  bridges. 

.\ndersoii,  lud. — Commissioners  of  Madison  County  having 
plans  prepared  for  rei^air  and  extension  of  Main  St.  Bridge. 
Two  additional  90-ft.  steel  spans,  reinforced-concrete  piers 
and  abutments  required.  Estimated  cost,  $9,000.  ^\  .  O. 
McVaugh,    County    Surv. 

Crown  Point,  Ind. — Bids  will  be  received  until  10  a.m., 
Oct.  10,  by  Edward  Simon,  Audr.,  Lake  County,  for  pony  truss 
liridge   over   Hart   Ditch,    Brown    St.,   Munster. 

Cronn  Point.  Ind. — Bids  will  be  received  until  10  a.m., 
Oct.  2S,  by  Edward  Simon,  Audr.,  Lake  County,  for  sale  of 
$116,000  bridge  bonds,  for  bridges  in  Dyer  and  Hammond,  Ind. 

Frankfort,  Ind. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Oct.  4,  by  Commissioners  of  Clinton  County  for  repair- 
ing the  Rice  Bridge  on  Frankfort  and  Middlefork  Rd.  Edward 
Spray,    County   Audr. 

+.IoIiet,  III. — (Official) — Chicago,  Ottawa  &  Peoria  Ry. 
awarded  contract  for  two  new  bridges  to  JOLIET  BRIDGE  & 
IRON  CO.,   Joliet.     Noted  Aug.  26. 

BurIinj^^ton,  Iowa — City  of  Burlington  and  private  corpora- 
tion considering  bridge  over  Mississippi  River.  Plans  not  yet 
started.     Estimated  cost,  $2900,000.     H.  G.  VoUraer,  City  Engr. 

Keosanana,  lona — Bids  will  be  reecived  until  Sept.  29  by 
Board  of  Supervisors  of  Van  Buren  County  for  SO-ft.  steel 
pony  truss  bridge,  concrete  floor  and  abutments,  and  40-ft. 
steel  pony  truss  bridge,  concrete  floor  on  old  abutments;  both 
to  have  16-ft.  roadways. 

+.VuHtin,  Minn. — Commissioners  of  Mower  County  awarded 
contract  for  six  countv  bridges  to  HENNEPIN  BRIDGE  CO., 
Minneapolis,  at   $10,487.     Noted  Aug.   19. 


+HouNton.  Minn. — Contract  for  bi'idge  over  Badger  Creek 
awaided  to  OLE  HOGANSON,  Houston. 

+  International  Falls,  Minn. — Contracts  awarded  for  bridge 
across  Sturgeon  Rivei-  and  one  over  Bear  River  to  IOWA 
BRIDGE  CO.,  and  PLYMOUTH  BRIDGE  CO..  Minneapolis, 
respectively. 

Preston,  3Iinn. — Bids  will  be  received  until  2  p.m.,  Sept.  27, 

by  .1.  Dunford.  Audr.  of  Fillmore  County,  for  five  county 
bridges. 

Xew  Ulni,  Minn. — Bids  will  be  received  until  2  p.m.,  Sept.  2S, 

by  Commissioners  of  Brown  County  for  abutment  and  wings 
to  Cobden  Bridge  over  Big  Cottonwood  River,  about  four 
miles  south  of  Cobden.     Louis  G.  Vogel,  County  Audr. 

+Waconta,  Minn. —  (Red  Wing  post  office) — Contract  for 
steel  bridge  across  Bullards'  Creek,  Wacouta,  awarded  to 
HEWITT   BRIDGE    BUILDING    CO.,    Minneapolis. 

+AInin,  Kan. — Commissioners  of  Wabaunee  County  award- 
ed contract  for  three  bridges  to  J.  A.  .lOHNSON,  Junction 
City,  at  $5,800. 

Manhattan,  Kan. — Bids  will  be  received  until  Oct.  6  by 
County  Clerk  of  Riley  County  for  10  reinforced-concrete 
bridges,  and  repairing  or  replacing  several  steel  bridges. 
W.   S.   Gearhart,  Manhattan,  State  Engr. 

+3Iankato,  Kan. —  (Official) — Countv  Commissionei-s  award- 
ed contracts  for  bridge  work  as  follows:  LEAVENWORTH 
BRIDGE  CO.,  one  new  bridge.  11  repair  jobs:  WESTERN 
BRIDGE  CO..  one  new  bridge  and  11  repair  jobs;  JOHN  BLISS, 
one   new  bridge.      Noted  Aug.   26. 

Bismarck,  X.  D. — Bids  will  be  received  until  noon,  Oct.  5, 
by  P.  E.  Flaherty,  .Vudr.  of  Burleigh  Countv,  for  concrete  cul- 
verts on  section   line  south    of  Wing. 


MaunluK,    -V.   I> — Bids   will   be   received   until    2   p.m.,   Oct.   4, 

by    C.    II.    Gutmann,    Audr.    of    Dunn    County,    for    steel    truss 
bridge   between   Dunn  and   Stark   Counties. 

+I>lllun,  .Mont. — (Official) — -Commissioners  of  Beaverhead 
County  awarded  contract  for  two  steel  bridges,  one  170-fl. 
and  one  42-ft.  span,  to  O.  E.  I'EPPARD,  Missoula,  at  $S,9S0. 
Noted   .-Vug.   26. 

(inllntin.  Mo (Official) — Bids  will  not  be  asked  for  re- 
building Daviess  (^ounty  liridges  destroyed  by  recent  floods. 
B.   H.  Tarwater,  CouJity  Clk.     Noted   Sept.   9. 

WarrenNhuri;:,  .Mo, — David  Mohler,  County  Engr.  of  Johns- 
ton County,  preparing  plans  for  steel  bridge.  Bids  probably 
asked   about   Dec.    1.      Theodore    Hyatt.   County   Clk. 

I.ewiNvillf,  Ark.— Hugh  K.  Carter,  State  Highway  Engr., 
Little  Rock,  prepared  plans  for  240-ft.  steel  bridge  .across 
Bodcaw   Creels    near    Lewisville. 

Marliin,  Ark. — -Crittenden  (bounty  Commissioners  consider- 
ing plans  for  viaduct  from  approaches  of  Harahan  Bridge, 
now  under  construction,  to  levee,  a  distance  of  two  miles. 
Proposed  structure  to  be  16  ft.  above  ground  and  24  ft.  wide. 
Estimated  cost,  $350,000. 

Cleburne,  Te.v. — C^ity  Council  contemplates  bridge  over 
West  Buffalo  Creek  on  Poindexter  Ave.  It  will  be  concrete, 
120   ft.   long. 

Uenixon,  Tex. — Citizens  voted  $50,000  bonds  at  recent  elec- 
tion for  viaduct  over  shops  and  vards  of  Missouri,  Kansas  & 
Texas    Ry.    Co. 

(jialvexton,  Tex. — Reported  that  Southern  Pacific  Co.,  Mis- 
souri, Kansas  &  Texas;  Gulf,  l^olorado  &  Santa  Ff  and 
Galveston,  Houston  &  Henderson  Rys.,  will  build  jointly, 
1,000-ft.  addition  to  the  reintorced-concrete  archwiiy  of  the 
causeway  across  Galveston  Bay.  Estimated  cost,  $1,500,000. 
A.  T.  Dickey,  City  Engr. 

+L,aredo,  Tex. —  (Ofllcial )^City  Council  awarded  contract 
for  one  S5-ft.  and  one  lS8-ft.  reinforced-concrete  bridge  to 
RA.NNEY   CO.,    San    Antonio,    at    $15,000.      Noted    Sept.    9. 

Mineo,  Okla. — Con'.missioners  of  Grady  County.  Chickasha, 
and  Canadian  County,  El  Reno,  contemplate  bridge  across 
Canadian  River  four  miles  from  Minco.  Estimated  cost, 
$45,000  to  $50,000,  to  be  divided  between  two  counties.  H.  A. 
Cranwell.  Chickasha,   County  Engr.  of  Grady  County. 

Las  VeKaH,  N.  M. — Bids  will  be  received  until  10  a.m.,  Sept. 
30,  by  Fidel  Ortiz,  Chn.,  Comrs.  of  San  Miguel  County,  for 
grading  and  paving  bridge  over  Gallinas  River  at  foot  of 
Bridge   St.,   Las  Vegas.      George  E.   Morrison.   County   Engr. 

Aberdeen,  VVaMli. — Bids  were  received  by  the  City  Council 
Sept.  S  for  West  Toll  Bridge  over  Chehalis  River  from: 
J.  R.  Wood,  621  Valley  St.,  Seattle,  $20,729:  Coast  Bridge  Co., 
I'ortland,  Ore..  $21,218.     Noted  Aug.  12  and  26. 

Hooper,  AVanh. — The  Oregon-Washington  R.R.  &  Navigation 
Co.  has  plans  foi"  210-ft.,  three-span  steel  bridge  over  Palouse 
River  near  Hooper.  S.  Muri'ay,  Portland,  Ore.,  is  Bridge 
Engr. 

Rivermde,  \Va.<ili. — All  bids  received  Sept.  8  for  steel  bridge 
over  Okanogan  River  rejected.  Reported  new  bids  will  be 
received  about  Oct.  10  by  Commissioners  of  Okanogan  County, 
Conconully. 

Madera,  Calif. — Reported  that  city  voted  $12,000  bonds  for 
new  concrete  bridge  across  Fresno  River. 

Stockton,  Calif. — Supervisors  of  San  Joaquin  County  con- 
template bridge  work  as  follows:  Trestle  at  Woodbridge, 
$5,400;  Lockeford  Trestle,  $17,500;  bridge  on  Jack  Tone  Rd., 
$10,000;  on  Eight  Mile  Lane,  $2,000;  Leonard  Rd.  Bridge,  $4,000; 
repairing  bridges,  $1,500;  painting  steel  bridges,  $6,000;  re- 
placing   miscellaneous    wooden    bridges    and    culverts,    $10,000. 

Windsor,  Ont. — City  Council  approved  plans  for  $45,000 
bridge  on  Wyandotte  St.  over  tracks  of  the  Michigan  Central 
R.R.  Dominion  Ry.  Board  will  be  asked  to  authorize  the 
work. 

+Manitou,  Man. — Contract  for  steel  cantilever  bridge  over 
Nelson  River  at  Manitou  Rapids,  awarded  to  J.  D.  McARTHUR 
CO.,  501  McArthur  Bldg.,  Winnipeg,  at  $175,000.  Subcontracts 
awarded  to  CONTRACTORS.  LTD..  The  Pas,  for  substructure, 
and  to  C.\NADIAN  CO.,  Walkerville,  Ont..  for  steel  for  super- 
structure. 

AVATER   SUPPLY — IRRIGATION 


-(Official) — Contract  for  laying  water 
East  Boston  awarded  HENRY  SPIN.^CH 
Boston,  at  $7,381.  Noted  Sept.  2. 
Official) — Bids  will  be  received  by  the 
and  Sewage  Board,  1  Ashburton  PI.,  until 
for    surface    water    drains    at    Spot    Pond, 

. — Plans    being    prepared    for    a    municipal 
!Orge    A.    Johnson,    Boston,    Engr. 
It  has  been  recommended  to  City  Council 
provide    $10,000    for    extension    of    water 


+Bo»«twu,      Mass.— 

mains  in  streets  in 
CONTRACTING  CO., 

Boston.     Mass ( 

Metropolitan  Water 
1:30  p.m..  Sept.  27, 
Stoneham. 

Canibridu'e.    Mass. 
filti'ation    plant.      Ge 

Pittsfield,  Mass 

to  adopt  order  to 
system. 

♦Westbury,  N.  Y. — Contract  for  water  district  in  Carle  PI. 
awarded  to  WILLIAM  G.  FRITZ  CO.,  at  $25,554.  Noted 
Sept.     16. 


Clinton,  N.  J. — Bids  will  be  received  until  1  p.m..  Oct.  1, 
by  Board  of  Managers,  Reformatory  for  Women,  for  exten- 
sion   of   water   system. 


Ea.st  Oranse,  N.  J W.  G.   Sharwell  Co.,  Newark,    at  $109,- 

63S.   submitted  lowest  bid  for  supersti'ucture  of  Doremus  Ave. 
pumping  plant. 

+W'oodl>«ry,  N,  J. — Council  awarded  contract  fo!-  pump- 
ing   station    to    THOMPSON    ALLEN,    Woodbury. 

Coatesville,  Penn. — Bids  will  be  received  by  Borough 
Council  until  Oct.  7  for  high-pressure  system.  A.  Potter,  50 
Church    St.,   New    York.   N.   Y..   Engr. 
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•  riark.sbnrg,  W.  Va.— (Official)— Bids  will  be  received 
until  noon.  Oct.  21.  by  Watei-Woiks  and  Sewage  Board  for 
ills t  Ulins  two  gas  engines  and  two  pumps  at  pumping  station. 
S.'ci.   Highland,    Secy. 

*Luiiil.erton,  N.  C— (Official)— Bids  wil  be  received  until 
o,-t  l"  bv  K  White,  Mavor,  for  installation  of  a  filtration 
plant  at  liiunicipal  water  system.     Noted  Aug.   19  and  Sept.   2. 

Wilson  i\.  C. — City  engaged  Anderson  &  Christie,  Engr., 
Charlotte,  to  prepare  plans  for  water  system.     Noted  Sept.   Ifa. 

ColumliuN,  S.  C— Citizens  will  vote  Oct.  5  to  issue  $300,000 
bonds  for  water  system. 

Spartnnbure,  S.  C— City  plans  to  expend  $25,000  to  improve 
pumping   station. 

Pnxs  riiristian.  Miss.- Election  will  be  held  to  vote  on 
issuing  $40,000  to  $50,000  bonds.  Part  of  proceeds  will  be 
used  for  water  system.     Noted  Sept.  2. 

I.ockport.  L,a.— City  contemplates  water  system. 

Shrevenort,  La.— City  Commission  offered  to  buy  plant  of 
water  company  for  $750,000.  If  offer  is  not  accepted  proposi- 
tion for  municipal  water  system  will  be  submitted  to  voters. 
Bonds  for  $1,200,000  are  available  for  this  purpose. 

ElUabethtown.  Ky.— City  plans  to  ho'^  an  election  to  vote 
on   issuing  bonds  for  filter.     Estimated  cost,   $-,000   to   $10,000. 

•  East  Liveri.ool.  Ohio— Bids  will  be  received  '».  ^i  J- 
Smith  Dir.  Pub.  Ser.,  until  noon.  Sept.  2o,  for  6,000000- 
gal  filter  plant,  pumping  station,  P"mPf',  toilers  force 
mains,  stand  pipe  and  appurtenances.  Chester  &  Fleming, 
Pittsburgh.    Penn.,    Engr. 

East  Youngstown,  Oliio — City  contemplates  water  system. 
Estimated  cost,   $165,000. 

tilendale,  Ohio— Election  will  be  held  to  vote  on  issuing 
$8,500  bonds  for  water  system. 

•fMaumee,  Ohio — Contracts  for  water  system  awarded  T. 
C    BROOKS   &  SONS,    Jackson,    Mich.,   at    $49,753. 

iWt.  Blanchard,  Ohio— State  Board  of  Health.  Columbus, 
approved    plans    for    a   water   system. 

Sniem,  Ohio— (Official)— W.  J.  Sherman  Co.,  Consult.  Engr 
B13  The  Nasbv.  Toledo,  retained  to  conduct  investigations  and 
make  recominendations  as  to  cost  of  development  of  increased 
water  supply  for  city. 

+West  Park.  Ohio— (Official)— Contract  for  water  mams 
awarded  WILHELMI  CONSTRUCTION  CO.,  Cleveland,  at 
$9,220.     Noted  Sept.  2. 

Fairbury.  III.— (Offlcial)—Bids  will  be  i-eceiyed  about  Oct. 
1  for  well  at  water  works.  T.  W.  Burns,  Supt.  Water  Wks. 
Noted   Sept.   2. 

4-auincy,  Ul.- Board  of  Supervisors,  Fabius  River  Drain- 
aire  nistrict  awarded  contract  for  pumping  station  and 
tfuipment  to  #URDY  &  HENDERSON  and  UNITED  ENGI- 
NEERING  CO.      Estimated   cost.    $60,000. 

+Silvis,  111. — Contract  for  reservoir  awarded  CONRAD 
SCHAD. 

+ViUa  Grove,  III. — Contract  for  water  system  awarded  J. 
M.   DONAHUE,   Stevens  Point,  Wis.,  at   $32,285. 

Hayward,  Wis. — City  Council  contemplates  filtration  plant. 
Estimated   cost,    $4,000. 

+Jefferson,  Wis.— Contract  for  two  steel  fainter  gates  and 
thr?e  concrete  piers  awarded  NORTHWESTERN  BRIDGE  & 
IRON  CO.,  Milwaukee,  at   $4,000.      Noted  Aug.   19. 

Madison,    Wis. — City    plans    to    improve    water    system. 
4.Rattle  Creek.  Iowa — Contract  for  improving  water  system 
awarded  DES  MOINES  BRIDGE   &   IRON  CO.,   Des  Moines,  at 
$5,000. 

Gilmore  City,  Iowa— City  plans  to  extend  water  main  to 
Campbell    addition. 

Holsteiu,  Iowa — Election  will  be  held  Oct.  7  to  vote  on 
issuing  $18,000  bonds  for  water  system. 

Lehish,  Iowa — City  contemplates  new  water  main  across 
river  or  repairing  old  one. 

Luverne,  Iowa — Bids  will  be  received  until  Oct.  6  by  R.  E. 
Cook.  Town   Clk.,  for  water  system. 

CaniDbell.  Minn. — Bids  will  be  received  by  Herman  Reyelts, 
Village  Clerki  until  8  p.m.,  Sept.  28,  for  2,000  ft  .of  6-in.  and 
4,500   ft.   of  4-in.   water   main. 

Carlton,  Minn. — City  contemplates  water  system.  Esti- 
mated  cost,    $16,000. 

Proctor,  niinn. — Proctor  Water  &  Light  Co.  granted  fran- 
chise  for  water  system. 

Eniporin,  Kan. — City  contemplates   filtration   plant. 
Ft.    Scott,  Kan.— City   plans   to   improve   water   system,    in- 
cluding   rapid    sand    filtration    plant.      Citizens    voted    $30,000 
bonds   for   this   purpose. 

Bayard,  Neb.— Bids  will  be  received  about  Jan.  1  for  water 
system.  Estimated  cost,  $12,500.  Finley  &  Seizor,  bcotts 
Bluff,   Engr. 

+  Veblen.  S.  D. — Contract  for  water  system  awarded  TAN- 
NER BROS.,  at  $25,000.     Noted  July  29. 

Fareo,  N.  D. — Bids  will  be  received  by  A.  R.  Watkins,  City 

Audi-.,  until  10  a.m.,  Sept.  29,  for  1,160  ft.  of  6-in.  water  main. 

Minot,    N.    D.— Bids    will    be    received    until    Oct.    4    by    City 

Council    for    two    miles    of    water    mains.       Estimated    cost, 

$19,253.     E.  J.  Thomas,  City  Engr. 

Chinook,  Mont.— Election  will  be  held  Nov.  S  to  vote  on 
issue  of  $10,000   bonds  for  filtration  plant. 

+Bnreka.  Mont.— Contract  for  Glen  Lake  Irrigation  Project 
awarded   C.    H.    KKLLET.    Eureka,    at    $122,500. 

Washinirton,  Mo.— Citizens  voted  to  issue  $60,000  bonds  for 
purchase  of  wkter  system.  Plan  to  issue  $35,000  additional 
bonds  for  improving  same.     Noted  July  29. 

Beetille,  Tex. — According  to  press  reports  city  contem- 
plates water  system.  Estimated  cost  between  $20,000  and 
$30,000. 


rialvrston,  Tex. — Plans  being  prepared  by  A.  T.  Dickey, 
City   Engr.,    for    reconstructing   30-in.    submerged   water   mam. 

Galveston,  Tex. — A.  M.  Lockhart  &  Co.,  at  $15,945,  sub- 
mitted the  lowest  bid  for  air  compressor  for  water  works 
at  Alta  Loma.      Noted  Aug.   12. 

Sterling,  Colo. — Press  reports  state  that  dam  at  North 
Sterling   reservoir  will  be    improved.      Estimated   cost.    $50,000. 

Tulsa,  Okla. — E.  C.  Hughes,  City  Engr.,  authorized  to  pre- 
pare map  of  ground  of  site  for  dam  in  Osage  Hills  which 
will  probably  supply  city  with  water. 

+Edsewater,  Colo. — Contract  for  water  system  awarded 
GREGG   &   FISHER,  at   $39,870.      Noted  July   29. 

Idaho  Falls,  Idaho — Cost  of  raising  dam  to  increase  flow 
of  water  at  municipal  water  works  estimated  at  $12,789. 

+  I>ava  Hot  Spring.s.  Idaho  (Dempsey  post  office) — Contract 
for  water  system  awarded  ANTON  JENSEN,  Preston,  at 
$13,925. 

Everett,  W'ash. — Burns  &  McDonnell,  Kansas  City,  Mo., 
retained  as  engineer  for  improving  water  system.  Bonds  for 
$1,700,000  voted  for  pipe  line  to  carry  waters  of  Sultan  Basin 
to  city  limits  and  for  purchase  of  present  water  system. 
Noted  Sept.  2. 

North  Yakima,  Wash. — Election  will  be  held  Oct.  20  to 
vote   $80,000   bonds  for  West  Side  drain. 

Seattle,  Wash. — Contract  for  laying  water  mains  in  East 
n4th  St.  and  Bradner  PI.  awarded  to  N.  FIORTA  &  BROS., 
at  $1,363;  37th  Ave.  N.  E..  CITY  CONTRACTING  CO.,  at 
$8,912.       Noted     July     5     and     Aug.     12. 

Wenatchee,  Wash. —  (Official) — Citizens  voted  $500,000  bonds 
for  new  irrigation  system  and  for  improving  old  one.  Noted 
Sept.   2. 

Baker,  Ore. — Citizens  will  vote  on  issuing  $110,000  bonds 
for  improving  municipal  water  system. 

Echo,  Ore. — Bids  will  soon  he  received  by  the  Teal  Irri- 
gation District  for  reclaiming  about  20,000  acres.  Estimated 
cost,     $800,000. 

Falrview,  Ore. — An  election  will  be  held  to  vote  $12,600 
bonds  for  municipal  water  system. 

Florence.    Ore. — Bonds    for    $10,000    sold    for    water    system. 

Hood  River,  Ore. — Citizens  voted  $50,000  bonds  for  irriga- 
tion   system.      Noted    Sept.    2. 

Salem,  Ore. — Sutles  Lake  Irrigation  District  plans  to  issue 
$600,000    bonds    to    irrigate    12,000    acres. 

+West    Lvnn,    Ore Contract    for    municipal    water    system 

awarded  J.  W.  MOFF.\TT.  West  Lynn,  at  $15,000. 

Modesto,  Calif. — Modesto  Irrigation  District  plans  to  im- 
prove  irrigation   system.      Estimated   cost,   $50,000. 

+Pasadena,  Calif. — Contract  for  furnishing  c.-i.  pipe 
awarded  to  AMERICAN  CAST  IRON  PIPE  CO.,  at  $10,000. 

+auebee.  Uue. —  (Official) — Contract  for  storage  dam 
awarded  GEORGE  MADDEN,  Quebec,  at  $101,027.  Noted 
Sept.    2. 

Toronto,  Ont. — Bids  will  be  received  until  Oct.  12  by  T.  L. 
Church,  Mayor,  for  35-in.  stop  valves,  valve  operating  mechan- 
ism  and   special   castings   for   pumping   station. 

SEWERS 

+Rochester,  N.  H. —  (Official)— Contract  8,100  ft.  of  8-  to 
12-in  sewer  pipes  awarded  C.  W.  FOSS  CO.,  Fitchburg, 
Mass.,    at    $9,163.      Noted   Aug.    19    and    Sept.    9. 

a. — We    have    been    advised    that    plans    for 
are     being     prepared     by     the     City-Wastes 
Fifth    Ave.,    New    York,    and    not    by    Virgil 
the    issue    of    Sept.    2. 

TAii>aii.>,  1-..  I. — Board  of  Contra.ct  and  Supply  awarded 
contract  for  sewage  pumping  stations  to  FOUNDATION  CO., 
Woolworth    Bldg.,    New    York,    at    $172,772.      Noted    Aug.    5. 

New  Rochelle,  N.  Y. — City  Council  plans  sewer  at  Hudson 
Park.      Estimated   cost,    $7,500. 

+New  York,  N.  Y'. —  (Borough  of  Brooklyn) — (Official)  — 
Contract  awarded  to  MURPHY  BROS.,  25th  St.  and  Cropsey 
Ave.,  for  sewer  basin  in  East  13th  St.  and  Ave  P.  Noted 
Sept!   2  and  16. 

+New  York,  N.  Y'. —  (Borough  of  Brooklyn) — (Official) — 
Contract  awarded  to  B.  PACONI  &  SON,  for  sewer  in  East 
Eighth   St.      Bids   opened   Sept.    15.      Noted   Sept.    9. 

4iNew   Y'ork,    N.   Y. —  (Borough    of   Manhattan)  —  (Official) — 
Contract   awarded   to  WALTON  CONTRACTING  CO.. 
12r,th    St.,   at   $4,949    for   sewer    in    EUwood 
and    16. 

+New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Con- 
ts  awarded  to  WILLIAM  M.  STANTON,  at  578,837  for 
=,c»ers  in  Perrv  Ave.  and  Maurice  Ave.,  Second  \\ard;  KINGS- 
BRIDGE  CONTRACTING  CO.,  130  East  42nd  St.  Manhattan, 
at  $81,542.  for  sewers  in  Maspeth  Ave.,  Rust,  Creek,  Clark 
St..  Second  Ward  and  to  CLANCY  &  VAN  ALST,  401  Broadway 
Long  Island  City,  at  $7  3,655,  for  sewers  m  Grand  St.,  Second 
Ward.     Noted  Aug.   26  and  Sept.   9. 

New  York,  N.  Y. —  (Borough  of  Queens) — (Official) — Bid!- 
will  be  received  until  11  a.m.,  Sept.  30,  by  Maurice  E.  Connolly, 
Borou.gh  Pres.,  for  sewer  work   in  various  streets. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — All 
bids  received  Sept.  7  for  sewage-disposal  plant  were 
rejected.  New  bids  will  be  received  until  noon  Sept.  28  bj 
Calvin  D.  Van  Name,  Borough  Pres.,  for  sewage-disposal  plant, 
and  sewer  outlet  at  Taylor  St.     Noted  Sept.  2  and  16. 

+RochesteT,  N.  Y. — Contract  awarded  to  F.  V.  BOTSCH. 
Triangle  Bldg.,  at   $20,867,   for   sewer  in   Mam  St. 

Schenectady,  N.  Y.— Bids  will  soon  be  received  for  trunk 
sewer  from  interceptor  in  Front  St.  to  corner  of  Union  Ave. 
and    Union    St.      Noted    .\ug.    26. 


Lakeville,    Con 

a  sewer  system 
Disposal  Co.,  156 
Ehle.    as    noted 

+.\lhany. 
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Soi>tt'iiiiHT  •.';>.  i!ii 


EN(i  1  N  K  KKI  NC     NEWS 


^Atlniitic  City,  N.  .1. —  (Omcial) — Bids  will  be  received  until 
Oct.  7,  by  Bouid  of  Commissioners  for  storm  water  drain.iKe 
system.     .1.    B.  Thompson,   Dir.    of  Streets  and   Pub.   Imp. 

«;len  iinriliier,  Bi.  J. — Bids  will  be  received  until  Oct.  4 
by  Board  of  Managers  of  Sanitorium  for  Tuberculosis  Diseases 
for  additions  to   sewase-disposal    plant. 

+  \en'nrk,  N.  J. —  (Otlicial) — Contract  awarded  by  Passaic 
Vallev  Sewerage  Commissioners  to  WILLIAM  G.  SHARWELL 
&  CO.,  Newark,  at  $10'J.B3S,  for  superstructures  for  Newark 
Bay    pumping    station.      Noted    Sept.    9. 

+I>ertli  Aniboy,  SI.  J — Contract  for  sewer  in  connection 
with  Lehigh  Valley  K.R.  property  near  State  St.  awarded 
CAUL  POULSON  ami   J.    W.   ROHR. 

Flainfielil,  X.  J. — Bonds  for  $35,000  have  been  sold  to  be 
used    for    sewers. 

Trentuii,  Si.  J. — Board  of  Commissioners  contemplates  sew- 
ers in  Fell.  Steamboat  and  George  St.  and  Phillips  Ave. 
Frank    Thompson,    City    Clk. 

Vailsliur^ih,  N.  J. —  (Newark  post  office) — Board  of  Works, 
Newark,  plans  new  sewerage  system  in  Sanford  Ave.  and 
adjacent    streets.       Estimated    cost,    $30,000. 

West  Orause,  ST.  J. — Estimated  cost  of  3-ft.  storm  sewer 
from   Fairmount  Ave.   to  brook   is  $12,000.      Kufus  Mead,   Engr. 

y^Pliilndelphin,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  29,  by  M.  L.  Cooke,  Dir.  of  Pub.  Ser.,  Rm.  225,  City 
Hall,  for  Schedule  A,  branch  sewers,  B,  main  sewers  and  C, 
bridges. 

Sharon,  Penn. — Council  plans  to  issue  $lS.".,Oon  bonds  for 
sewage-disposal    plant. 

fulpeper,  Vn. — Bids  will  be  received  until  Oct.  1  by  A.  W. 
Pullman,  for  sewer  work. 

+RichnioniI,  Va. — Administrative  Board  awarded  contract 
for  sewer  in  Scott's  Addition  to  LBROY  E.  NEWTON,  at 
$ll,fi01.      Noted    Sept.    16. 

Kieliinonil,    Va City     plans     an      expenditure      of     $50,000 

for    sewers    in    East    End. 

Leesburg;,  Fla. —  (Official) — Citizens  defeated  $35,000  bond 
issue    for   sewers.      L.    M.    Johnson,    City    Clk.      Noted    Aug.    26. 

Miami,  Fla. — Bids  will  be  received  until  Oct.  7  by  City 
Council  for  two  vertical  centrifugal  pumps  and  electric  motors 
in    sewage    pumping    station. 

+Oen1o.  Fla.— (Official)— Contract  awarded  to  BRYANT  & 
CO.,  Jacksonville,  at  $66,700,   for  sewer  work.      Noted  .\ug.    19. 

Xortii  Chattanooga.  Tenn. —  (Official) — Bids  will  be  received 
until  2  p.m.,  Sept.  27,  by  Board  of  Commissioners  for  sale 
of  $50,000  sewer  bonds.  Cushman  &  Farleigh,  City  Engr. 
Noted    Aug.    26. 

Cincinnati,  Ohio — (Official) — Bids  were  received  for  sewers 
in  Crescent  Ave..  Athens  St.  and  Missouri  Ave.  from:  Cava- 
naugh  &  Connelly,  $11,546:  Wagner  &  Boehning,  $12,728; 
John    Ruebel   Construction    Co..    $13,001. 

Letonia,  Ohio — Citizens  will  vote  Nov.  2  to  issue  bonds 
for  $28,000  for  sewage-disposal  plant  and  two  trunk-line 
sewers. 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Sept.  28.  by 
citv  for  local  sanitary  sewer  No.  20  of  Main  Sewer  District 
No.  6. 

Princeton,  Ind. —  (Official) — Bids  will  be  received  until  Sept. 
27  for  sanitary  sewer  svstem.  E.  M.  Miller,  City  Clk.  Noted 
Sept.  2. 

Mason,  Mieh. —  (Official) — Citizens  defeated  $34,000  bond 
issue  for  sewer  work.     J.  E.   Welsh,  City  Clk.     Noted  Aug.   26. 

EIroy,  AVis. — Revised  plans  will  be  prepared  for  sewers  on 
West  and  Cedar   St. 

+Clinton,  Iowa — (Official) — Contracts  awarded  to  THOMAS 
CAREY  &  SON.  Clinton,  at  $124,857.  for  sewer  in  Fourth  Ward. 
Noted  Aug.    12. 

Donnellson,  Iowa — (Official) — Plans  are  wanted  for  septic 
tank  for  school.      P,.   F.    Warren,   Secy.  School  Bd. 

+  Maquoketa,  loiva — Contract  for  sewers  awarded  W.  B. 
TEAGER,    at    $4,294. 

ik.Vustin,    Min 


Herman,  31inn. —  (Official) — Bids  will  be  received  until  Oct. 
8  by  Village  Council  for  sewer.  Estimated  cost,  $4,573.  J.  E. 
Cole,  Citv  Engr.     Noted  Sept.  9. 


St.  PanI,  Minn. —  (Official) — Bids  will  be  received  bv  Aug. 
ust  Hohenstein,  Pur.  Agt.,  Court  House,  until  10:  30  a.m.. 
Sept.    27,    for    Hazel    Park    Sanitary    Sewer    System. 

South  St.  Panl,  Minn. — Property  owners  plan  to  re- 
vive   project    for    extension    of    sewer    system. 

Lincoln,  Sfeb. —  (Official) — Sewer  work  planned  bv  citv  will 
be  done  by  city  forces.     A  Dobson,  City  Engr.     Noted  Aug.  26. 

Wansa,  IVeb. — Citizens  voted  to  issue  $12,000  bonds  for 
sewer    system    and    sewage-disposal    plant. 


+St.  Louis,  Mo. —  (Official) — Contracts  awarded  to  .\LFRED 
LEWALD.  at  $5,431.  for  sewer  in  Harlem  Creek  Sewer  Dis- 
trict No.  12,  at  $7,879  in  District  No.  13.  at  S5.920  for  sewer 
in  Penrose  Joint  District  and  to  GEORGE  G.  PRENDERGAST 
CONSTRUCTION  CO..  at  $37,377,  for  sewers  In  Baden  Sewer 
District   No.    2.      Noted    Sept.    2. 

Santa  Ana.  Tex. — City  has  retained  Bradshaw  &  Enbank, 
Brownwood.  to  prepare  plans  for  sewer  system.    Noted  July  29. 

^     Edgewater,    Colo. — Bids    will    be    received    until    Oct.    10    by 
W.    Gist.    Town    Clk..    for   sewer    system.      Estimated    cost. 


+  Pullmnn,  Wash. — Contract  awarded  to  JAMES  C.  BROAD. 
Jamiison  Hldg.,  Spokane,  at  $12,000,  for  sewer  in  Improvement 
District  34.     Noted  Aug.  26. 

Spoiiane,  Wash,' — (Official) — City  contemplates  making 
extensions  to  sewer  system  by  day  labor.  J.  T.  McDevltt, 
Ch.  Clk.     Noted  Sept.   9. 

.Auliurn,  Cniif. — Bond  election  for  $22,000  for  sewers  post- 
poned till  end  of  year.  M.  A.  Waleau,  City  Clk.  Noted  July  1 
and    .Aug.    26. 

4-llrrkele)',     Calif Contract     awarded     to     CHAMBERS    & 

HEAFEY,  Oakland,  at  $20,000  by  City  Council  for  sewer 
system. 

O.ARB.VflE 

+(ilouceMter  City,  N.  J. — Contract  for  cleaning  city  streets, 
garliage  collection  and  sprinkling  for  one  year  awarded  as 
follows:  District  No.  1.  THOMAS  O'BRIEN,  $223  per  month; 
District  No.   2,  CHARLES  H.   EA.STLAKE,    $180   per  month. 

IMutiey,  IV.  J — Board  of  Health  plans  to  install  garbage 
incinerator. 

New  Orleans.  La. — City  Engineer  will  prepare  plans  for 
garbage    incinerator.      Estimated    cost,    $30,000. 

Bellaire,  Ohio — City  contemplates  building  garbage-dis- 
posal plant.     C.   Wassman,   Mayor. 

Sioux   City,   luwa — Citizens   plan    to    install    incinerator. 

4rllouHtou,  Tex. —  I  Official) — Bids  will  be  received  until 
2  p.m.,  Oct.  8.  by  city  for  reinstallation  of  garbage  inciner- 
ators, destructors.  B.  Campbell.  Mayor  and  E.  E.  Sands,  (^itv 
Engr. 

STREETS    AXD    ROADS 

<4>3Iadison,  X.  H. — State  Highway  Commission,  Concord, 
aw.irileil  contract  for  improving  road  at  Madison  to  J.  W. 
TYLER.    Silver    Lake. 

Bo.ston,  ^lasM. — Bids  will  be  received  until  noon,  Sept.  28, 
by  State  Highway  Commission.  15  Ashburton  PI.,  for  about 
14.300    lin.ft.    of    highway    in    town    of    Norwell. 

+Boston,  Mass. — Contract  for  paving  Montebello  Rd.,  West 
Roxbury.  awarded  to  M.  De  MATTEO,  146  Dudley  St.,  Roslin- 
dale.    at    $8,395.      Noted    Sept.    16. 

+Boston,  Mass. — Contract  awarded  to  CHARLES  J.  JACOBS 
CO..  107  Terrace  St.,  Roxbury,  at  about  $16,418,  by  Commis- 
sioner of  Public  Works  for  paving  work  on  West  Roxbury 
and  Glendower   Rd.      Noted   Aug.   5. 

+Boston,  Mass. — Contracts  awarded  to  JAMES  DOHERTY, 
133  Calumet  St..  Roxbury,  at  $4.4S7,  tor  artificial  stone  side- 
walks on  Gladstone  and  Bayswater  St.  and  to  A.  STEPHANO, 
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Summer  St.,   for  artificial   stone   sidewi 
Shelburne  Falls,  31ass. — Bids   will  be  received   until   1    p.m.. 


$32,000. 


Sept.  28,  by  W.  G.  Rickett,  Shelburne  Falls,  for  rebuilding 
road    in    town    of   Shelburne. 

+Dunkirk.  X.  Y.— Contract  for  paving  awarded  to  JAMES 
McNAMARA,    at    $6,500.      Noted    Sept.    2. 

+Glens  Falls,  X.  Y. — Contract  awarded  to  J.  &  M.  DOYLE, 
at    $16,231,    for    improving   Wayne    and    19th    St. 

+Lockpart,  N.  Y. — City  awarded  contract  for  brick  paving 
to    C.    B.    WHITMORE.    at    $4,800. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — 
Bids  will  be  received  until  11 -a.m..  Sept.  29,  by  L.  H.  Pounds. 
Pres.,  Borough  of  Brooklyn,  for  repaying  Broadway  and 
Surf  Ave.  and  for  furnishing  1,000  cu.yd.  of  binder  stone  and 
800    tons   of    limestone. 

X'ew  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
were  received  Sept.  15  for  improving  Ashland  PI.  as  follows: 
Fi'anklin  Contracting  Co..  52  Vanderbilt  Ave.,  New  York, 
$17,428;  Glenmore  Ave.,  Brooklyn  Alcatraz  Paving  Co.,  407 
Hamilton  Ave.,  Brooklyn,  $16,462:  Hopkinson  Ave..  Brooklyn 
Alcatraz  Paving  Co..  $3,941:  Grafton  St.,  Brooklyn  Alcatraz 
Paving  Co.,  $5,475;  64th  St.,  Topeka  Paving  Co.,  West  14th  St. 
near  Neptune  Ave.,  Brooklyn,  $3,873  and  74th  St.,  Topeka 
Paving  Co..   $4,613.      Noted   Sept.    9. 

Xew  York,  N.  Y. — (Borough  of  Manhattan)  —  (Official)- — Bids 
were  received  Sept.  15  for  paving  work  on  62nd  St.;  Aztec  As- 
phalt Co..  90  West  St..  $15,846:  Sicilian  A.^phalt  Co..  $18,244  and 
Barber  .-Asphalt  Co.,  $18,694,  and  for  paving  work  on  66th  St.: 
Sicilian  .Asphalt  Co.,  41  Park  Row,  $7,171;  Aztec  Asphalt  Co., 
$7,233  and  Asphalt  Construction  Co.,  $7,330,  and  for  paving 
work  on  Haven  Ave.:  Asphalt  Construction  Co.,  208  Broadway, 
$4,673;  Sicilian  Asphalt  Co.,  $4,993  and  Barber  Asphalt  Co., 
$5,107.      Noted  Sept.  9. 

Xew  York,  X.  Y. — (Borough  of  Queens) — (Official) — Bids 
will  be  received  until  11  a.m.,  Sept.  30,  by  Maurice  E.  Connolly, 
Borough  Pres.,  for  improving  Fairview  Ave.,  Parsons  Ave., 
Gerold    St.,   Boulevard.  Fifth  Ward. 

+  Xew  York.  X.  Y. —  (Borough  of  Richmond)  —  (Official) — 
Contract  for  repaying  Richmond  Terrace  awarded  to  J.  E 
DONOV.A.N.  2205  Richmond  Terrace,  at  $21,779.  Noted  Aug.  12 
and    Sept.    16. 

Rensselaer,  N.  Y. — City  will  spend  $30,000  for  paving  work. 

.Areola,  N.  .1. —  (Warrenpoint  post  office)  —  (Official) — Bids 
will  be  received  until  4  p.m.,  Sept.  25,  by  Townshhip  Committee 
of  Midland  Township,  for  concrete  sidewalks  and  curbs  on 
Rochelle   Ave.      Arthur  Lozier.  Township   Clk. 

+-*Eliz.abeth,  X.  .1. — Contracts  awarded  for  paving  as  fol- 
lows: U.VION  PAVING  CO..  Philadelphia,  Penn.,  Anna  St.  and 
Murray  St.,  at  $8,361  and  $15,610.  respectivelv;  JOHN  E 
DONOV.AX.  Broad  St.  at  $29,775;  ST.AND.ARD  BITULITHIC 
CO.,  Newark,  four  streets,  $13,003;  UVALDE  ASPHALT  PAV- 
ING CO..  Jersey  City,  Irvington  Ave.  and  Prince  St.,  at  $6,862 
and  W^est  Grand  St.,  $12,825.     Noted  Aug.   12. 

+Elizabeth,  X.  J. — Contracts  awarded  to  WELDON  CON- 
TR.ACTING  CO..  at  $26,315,  for  widening  St.  George's  Ave 
and  to  C.  H.  WINANS  CO.,  at  $12,102,  for  road  work  on 
Morris   Turnpike. 

Haekensaek,  X.  .1. —  (Official) — Bids  will  be  received  until 
Oct.  1.  by  Board  of  Chosen  Freeholders  of  Bergen  County  for 
improving  road  from  Godwin,  Midland  Park  to  New  York 
St.ate   line. 
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+Hn«tliorne,  N.  J. — Contract  awarded  U>  WALTKR  WIL- 
I^I.AJIS.  for  concrete  sidewalks  on  Cedar.  Royal  a'nd  Forest 
Ave. 

lr%inBt<>n.  ^''  J- — Bids  will  be  received  by  Board  of  Free- 
holders, Newark,  N.  J.,  until  3  p.m.,  Oct.  11,  tor  paving  Lyon 
Ave.     Frederic  A.  Reimer,  County  lSng:r. 

Jer.sey  City,  N.  J. — Bids  vifill  be  received  until  Oct.  7  by 
Board  of  Freeholders  for  paving  work  on  Passaic  Ave., 
Kearney  and  Paterson  Plank  Rd.,  about  9,366  ft.  and  7,705  ft. 
respectively. 

♦•lemey  City,  Ji.  J. — Contract  awarded  to  VAN  KEUREN 
CO..  Jersey  City,  at  SS.9%  of  standard  for  repaying  Storms 
Ave.     Noted  Aug.    19. 

Jersey  City,  N.  J. — Bids  will  be  received  until  Oct.  7  by 
Board  of  Chosen  Freeholders  of  Hudson  County  for  improving 
Passaic  Ave.  and  Paterson  Plank  Rd.     Noted  July  29. 

Jersey  City,  JV.  .1. — All  bids  received  for  repairing  portions 
of  Arlington,  Bayview  and  Garfield  Ave.  were  rejected 
by  City  Commissioners.  New  bids  will  be  received.  Noted 
Aug.    26. 

Midland  Park,  N.  J. — Bids  will  be  received  until  Oct.  1 
bv  Board  of  Chosen  Fieeholders  of  Bergen  County,  Court 
House,  Hackensack,  for  improving  Prospect  St.,  Crescent  Ave. 
and  Mowerson  Rd. 

Nemark,  >'.  J. — Bids  will  be  received  until  Sept.  30  by  Board 
of  Works  for  bitulithic  pavement  on  North  Sixth  St.  Board 
of  Works  has  also  authorized  improvement  of  Washington  St. 

+  Nen'ark,  X.  J. — Contract  awarded  bv  Board  of  W^orks  to 
GLENFIEbD  CONSTRUCTION  CO.,  at  $7,023,  tor  improving 
North    12th   St.    with   asphalt   pavement. 

\\  eNt  Hoboken,  \'.  J. — Bids  will  be  received  until  S  p.m., 
Oct.  6.  bv  Town  Council  for  improving  Palisade  and  Paterson 
Ave.  and"  for  walls  and  stairways  in  old  Hillside  Rd. 

West  Paterson,  \'.  J. — Bids  will  be  received  until  Sept.  27 
bv  Street  Commission  of  Council  for  macadamizing  portions 
of  Garbaldi  and  Grover  Ave.     E.  A.  Mulroony,   Clk. 

+  Bethleliem,  Penn. — Borough  Council  awarded  contract  for 
about  three  miles  amiesite  paving  to  R.  S.  RATHBUN,  Allen- 
town.      Noted    Aug.    2S    and    Sept.    2. 

+ninomNburK,  Penn. — Contract  awarded  to  B.  E.  BLOOM, 
Luzerne,  at  $0.97  per  sq.vd.  for  11,600  sq.yd.  of  brick  pavement 
on   Market  St.     Noted  Aug.   26. 

+(;reeuxbiirK',  Penn. —  (Official) — Contracts  awarded  to  JOHN 
MITCHELL,  Tranger,  and  BELL-BOCKEL  CO.,  Altoona,  at 
$2.'), 000  and  $33,000  respectively,  for  highway  in  Mt.  Pleasant 
Township.     Noted  Aug.   19. 

+HaTriNburs,  Penn. —  (Official) — Contract  awarded  to  WIL- 
LIAM C.  EVANS,  Ambler,  at  $S6,079,  for  amiesite  road  from 
Huntington  to  Mill  Creek  in  Huntington  County  and  $34,123 
for  road  work  on  State  Highway  Route  131  in  Chester  County. 
Noted    Sept.    2. 

tt+Maruns  Hook,  Penn. — Borough  Council  awarded  contract 
for  7.000  sq.vd.  paving  and  800  sq.yd.  gutter  to  EASTERN  PAV- 
ING   C*).,    Philadelphia,    at    $11,016.      Noted    Aug.    26. 

4iPliilndel|ihin,  Penn. — Contract  awarded  to  EDWIN  H. 
V.\RE,   Philadelphia,  at    $-12,836,  for   improving  Passyunk  Ave. 

Plains,  Penn. —  (Official) — Bids  will  be  received  until  7:30 
p.m.,  Oct.  4,  by  Board  of  Commissioners  of  Plains  Township 
for  improving  various  streets.  William  Rowlands,  Secy.,  Bd. 
of    C^omrs. 

+Baltiniore,  Md. — Contract  awarded  to  P.  FLANAGAN  & 
.SONS,  Baltimore,  at  $1.32  per  sq.yd.,  for  paving  Rosedale  Ave. 
and  Arunah  Ave. 

Baltimore,  Md. — Bids  will  be  received  until  noon,  Sept.  28, 
by  State  Road  Commission,  Garrett  Bldg.,  for  road  work  under 
Contract  No.  CL  13,  Carroll  County. 

+Haniiltun,  Md. — Commissioners  of  Baltimore  County,  Tow- 
son,  awarded  contract  for  widening  and  paving  Hamilton  Ave. 
to    THOMAS    R.    G.A.TCH    &    SONS.    Raspeburg,    Md..    at    $5,500. 

Bland,  A'a. — Bids  will  be  received  until  noon,  Sept.  27,  by 
R.  C.  Repass,  Clk.,  Bd.  of  Supervisors,  for  2.46  miles  of 
county   road. 

Berkeley  Springs,  ^V.  Va. — Bonds  for  $15,000  have  been 
voted    by    citizens    for    street    paving.      J.    A.    Risinger,    Mayor. 

+ltC7inrleston,  AV.  Va. — Contracts  awarded  by  City  Council 
for  paving  work  as  follows:  R.  M.  HUDSON  &  CO..  West 
Second  St^  at  $1.65  per  sti.vd.;  GLOVER  &  KIMBERLIN, 
Charleston,  Crescent  Rd.  and  Bridge  St.,  $1.80;  Sixth  St.,  Colum- 
bia Blvd.,  Caroline,  Maryland,  Pennsylvania  Ave.,  at  $1.62  and 
$1.69  for  asphaltic  concrete  .and  asphalt  respectively;  CAREY, 
RKED  &  CO.,  Lexington,  Ky.,  Roane  St.,  at  $1.74.  Noted 
.Sept.    2. 

Clarksburg,  W.  Va. —  (Official) — Bids  will  be  received  until 
7:30  p.m.,  Sept.  24,  by  Albert  J.  Bishop,  City  Clk.,  for  paving 
North  Fourth  St.    with  vitrified   brick   or  wooden   block. 

I.oKiin,  AV.  Va. — Citizens  of  Logan  County  defeated  bond 
issue  for  $200,000  road  bonds.     Noted  July  29. 

Martinsburi;,  W.  Va. — Bonds  for  $15,000  voted  by  citizens 
for  paving  Alain  St.     J.  A.  Rosinger,  Mayor. 

+AVeIlsI>urB.  W.  Va. — Contract  awarded  to  A.  O.  HALDER- 
MAN,  Wheeling,  for  9,500  sq.yd.  of  brick  pavement  on  Follans- 
bee   Rd.      Noted    Sept.    2. 

+'Wlieeline,  W.  Va. — Contract  awarded  to  BALL  ENGI- 
NEERING CO..  by  Ohio  County  Commissioners  for  resurfacing 
with  asphalt  National  Pike  from  Stockyard  to  Rudlers  and 
from  Leatherwood   to  Pleasant  Valley. 

ftreensboro,  X.  C. — Two  miles  of  macadam  road  will  be 
built  bv  Guilfoi'd  County  Commissioner  from  Greensboro  to 
High   I'oint.      Estimated   cost,    $25,000. 

Greensboro,  N.  C. — West  Lee  and  Tate  St.  will  be  paved 
with  concrete.      Edward   M.  Myers,   City   Engr. 

ReidHvIlle.    X.    C — Main    St.    will    be    paved    and    sidewalks 


Rutherford,  >.  C. — Section  of  Main  St.  will  be  paved  at 
estimated   cost  of  $8,900. 

Shelby,  IV.  C. — Election  will  be  held  Oct.  16  to  vote  $30,000 
bonds    foi-    road    work    in    Cleveland    County,    No.    3    Township. 

Wilson,  N.  C. — Anderson  &  Offutt,  Charlotte,  retained  to 
prepare  plans  for  street  improvements.  Bonds  for  $80,000 
voted.      T.  A.   Hinnant,  Town   Clk. 

Sumter,  S.  C. — Bonds  for  $225,000  voted  by  citizens  for 
street  improvements.     D.  M.  Blanding,  Clk.     Noted  Aug.   26. 

BartOH,  Pla — Citizens  of  Polk  County  will  vote  on  $1,000,- 
000   l)onds   for   highway  w^ork. 

Jacksonville,  Fla. — Duval  County  Council  of  Dixie  Highway 
Association,  formed  to  lay  out  route  of  Dixie  Highway  from 
Macon,    Ga.    to   Jacksonville.      John    H.   Williams,    Chn. 

Mayo,  Pla. — Citizens  will  vote  on  $300,000  bonds  for  road 
work  in  Lafayette  Couny. 

Palatka,  Pla. — Putnam  County  voted  $208,000  bonds  for 
brick   roads   and   concrete  bridges.      Noted   Aug.    26. 

Perry,  Pla. — Citizens  of  Taylor  County  will  vote  on  $500,000 
bonds  for   highway  construction. 

Sanford,  Fla. — Bonds  for  $450,000  voted  by  citizens  Sept. 
7   for  highways.      Noted  Aug.   26. 

+a'allahassee,  Fla. — Contract  awarded  to  SOUTHERN  PAV- 
ING CONSTRUCTION  CO.,  Chattanooga,  Tenn.,  at  $67,463,  for 
paving   various   streets   with   brick.      Noted  Aug.    26. 

West  Palm  Beach,  Fla. — Bonds  for  $800,000  sold  by  Palm 
Beach  County  for  road  work. 

Marion,  Ala. — Bids  will  be  received  until  Oct.  1  by  County 
Commissioners  for  7,800  cu.yd.  of  clay-gravel  for  surfacing 
part  of  Marion  and   tTniontown   Rd. 

Columbus,  Miss. —  (Official) — Bids  will  be  received  until 
Sept.  28  by  Highway  Commission  of  Supervisors  District 
for  36,690  sq.yd.  bituminous  wearing  surface.  G.  E.  Hauser. 
Jr.,    Columbus,    Engr. 

Columbus,  Miss. —  (Official) — Bids  will  be  received  until 
Oct.  4  by  Board  of  Supervisors  of  Lowndes  County  for  $90,- 
000  highway  bonds. 

Columbus,  Miss. —  (Official) — Contracts  will  be  awarded 
about  Oct.  11  for  48  miles  highway  improvement.  G.  E. 
Hauser.    Jr.,    Engr. 

('olunibus.  Miss. — Bonds  for  $100,000  voted  for  road  from 
Columbus,  Miss.,  to  Vernon,  Ala.  W.  B.  Cox,  Superv.  Noted 
Sept.    2. 

Derma,  Miss. — Bids  will  be  received  until  Oct.  5  for  con- 
structing 1,800  sq.yd.  of  concrete  sidewalks.  N.  M.  Crawford, 
St.    Comr. 

AVest  Point,  Miss. — Bonds  for  $20,000  issued  by  Clay  County 
•Supervisors  to  construct  roads. 

nonaldson'i'ille.  La. — Election  will  be  held  Oct.  19  to  vote 
$15,000  bonds  and  $50,000  bonds  for  road  work  in  Road  Dis- 
ti-icts  Nu.   2  and   1   respectively. 

+Gueydan,  La. — Contract  awarded  to  C.  L.  BAKER,  at 
$7,000.    for   sidewalks. 

+Lake  Charles,  La. — Contracts  awarded  by  Police  Jury  to 
TEXAS  (JRADING  CO.,  at  $16,882,  for  gravel  road  near  Vinton 
and  to  W.  M.  McCORQUODALE,  Lake  Charles,  at  $14,200,  for 
gravel  road  near  Sulphur.     Noted  Sept.  2. 

+New  Orleans,  La. — Contract  awarded  to  S.  A.  CANO,  Jack- 
son, Miss.,  at  $37,735,  by  State  Highway  Department  for  26 
miles  of  gravel  road  in  Road  District  No.  1,  West  Baton 
Rouge  Parish.     Noted  July  29. 

+  IVew  Orleans,  La. — Contract  awarded  by  Highway  Depart- 
ment of  Board  of  State  Engineers  to  W.  B.  GREEN,  Lafayette, 
at  $14,900,  for  eight  miles  of  road  work  in  Red  River  Parish. 
Noted  Aug.    19. 

Olierlin,  La. — Bonds  for  $150,000  voted  by  citizens  for  gravel 
roads  in  Ward  Five,  Allen  Parish.  S.  M.  Lee,  Member  Police 
Jury.      Noted  Aug.    26. 

l*oncliatoula.  La. 

prove     Ponchatoula- 
$12,000. 

+Chattanooga,  Tenn. — Contract  for  paving  McCallie  Ave. 
awarded  to  NOLL  CONSTRUCTION  CO.  at  $9,S21,  and  for 
paving  Main  St.  from  Market  to  Whiteside  St.  to  WE.ST 
CONSTRUCTION    CO.,    at    $10,418. 

Jacksboro,  Tenn. — Bids  will  be  received  until  Oct.  2  by 
Board  of  Highway  Commissioners  for  improving  roads  No. 
2,  7  and  S.     H.  G.  Murray,  Chn. 

Knoxville,  Tenn. — Bonds  for  $200,000  for  road  work  voted 
by   citizens   of  Grainger   County. 

Livingston,  Tenn. — Citizens  of  Overton  County  contem- 
plate holding  election  Oct.  23  to  vote  on  $160,000  bonds  for 
road   work.      Noted   Aug.    19. 

London,  Tenn. — Bonds  for  $12,000  voted  by  County  Court 
for  completion  of  Dixie  Highway  to  Loudon  County  line. 

+Meniphis,  Tenn. — Contract  awarded  to  KOEHLER  BROS.- 
FOWLER  CONSTRUCTION  CO.,  at  $22,204,  for  improvements 
to  Main  St.     Noted  Aug.   12  and  Sept.   16. 

RutledKe,  Tenn. — Bonds  for  $200,000  voted  by  citizens  of 
Grainger  County   for   road  work.      Noted  Sept.   2. 

Ta»;em-ell,  Tenn. — Bids  will  be  received  until  Oct.  8  for 
grading  and  macadamizing  103  miles  of  road  in  Claiborne 
County.     J.   H.   S.  Morison,   Cumberland  Gap,   Comr. 

Albany,  Ky. — Bids  will  be  received  about  Oct.  15  for  Dixie 
Short  Route  from  Tampa,  Pla.,  via  Chattanooga,  Tenn.,  to 
Cincinnati,  Ohio.     C.  B.  Parrigin,  County  Judge.     Noted  Sept.  9. 

+Brownsville,  Ky. — Contract  awarded  to  A.  A.  SMITH,  Mt. 
Pleasant,  Tenn.,  at  $14,000,  by  Edmonson  County  Fiscal  Court 
for  3V2  miles  of  turnpike  from  Brownsville  to  Rhoda. 

Columbia,  Ky. — Citizens  of  Adair  County  voted  $120,000 
bonds  for  road  construction.     Noted  Aug.   26. 
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+l':ii7.iilietli<o\vii.  Ky. — Contract  awarded  to  S.  P.  JOHNSON 
by  Hardin  County  Fiscal  Court  for  four  milts  of  Dixie  HiKh- 
way   from   Elizabetlitown   to  Hart  County  Line. 

+Hoiikinsvllle,  Ky. — Contract  awarded  by  Christian  County 
Fiscal  Court  to  D.  C.  McQUARRY,  at  $24,611  for  six  miles  of 
road. 

Louisville,  Ky. — Cliestnut  St.  from  24th  to  iSth  St.  will  be 
paved  by  city  forces.      David  R.  Lyman,  City  Engr. 

Princeton,  Ky. — Bids  will  be  received  until  Sept.  27  by 
County  Commissioners  of  Caldwell  County  for  two  miles  of 
macadam    State-Aid    highway. 

+Cineinuatl,  Ohio — Contract  awarded  to  HENKLE  &  SUL- 
LIVAN, at  ?S,102,  by  Board  of  Control  for  improving  Gest  St. 
Noted    Sept.    2. 

Clevelund,  Ohio — County  Commissioners  contemplate  wid- 
ening   Lake    Shore    Blvd.      W.    A.    Stinchcomb.    County    Engr. 

+('levelan<l.  Ohio — Commissioners  of  Cuyahoga  County 
awarded  contract  for  .t  ^^  miles  of  road  between  Bedford  and 
Twin.sburg    to    PACE    BROS.,    Cleveland,    at    $94,000. 

+C«lumliUN,  Ohio — Director  of  Service  awarded  contract 
tor  paving  Heyl  Ave.  to  .\.  W.  BURNS  &  CO.,  Columbus,  at 
$4,200;  contract  for  improving  Nelson  Rd.  awarded  to  A.  G. 
PUGH,  Columbus,  at  $15,000.     Noted  Sept.  2. 

Colunibus,  Ohio — Bids  will  be  received  until  Oct.  S  by 
Board  of  County  Commissioners  of  Franklin  County  for 
improving  Frantz  Rd.  with  macadam,  McCoy  Rd.  in  Perry 
Township  and  Ryan  Ave.,  Franklin  Township,  Mason  Rd.  in 
Marion  Township  and  Cambridge  Rd.  in  Perry  Township  and 
Cambridge  Rd.  in  Perry  Township.  John  Scott,  Clk.,  Bd.  of 
County  Comrs. 

+Colnmbn!<,  Ohio — Contracts  awarded  by  State  Highway 
Commissioner  for  road  work  as  follows:  J.  A.  WESTRICK, 
Holgate,  $25,900;  GARVER  &-  WIRTZ,  Hamilton,  $1,299; 
KORAH  E.  KINKLE,  l>avton,  $7,943;  EDWARDS  BROS.,  Sund- 
l)ury;  YUNDT  &  JACK.SON  CO.,  Dayton,  $24,900;  YUNDT  & 
JACKSON  CO.,  Dayton.  $l,2u0  and  $33,640;  Mc.\RTHUR  &  FOX. 
Bellencenter,  $9,100;  MODERN  CONSTRUCTIO.V  CO.,  Fremont, 
$16,700;  MODERN  CONSTRUCTION  CO.,  Fremont,  $15,700;  J. 
P.  WARNICK,  Cadiz,  $32,776  and  EDWARD  BEAN,  Highland, 
$4,900.      Noted   Aug.    26. 

+E:a!it  Liverpool,  Ohio — Contract  awarded  to  PATTERSON 
&  GRAFTON,  East  Liverpool,  for  paving  17th  St.  from  Clark 
to   Buckeye   Ave. 

+Uallon,  Ohio — Contract  awarded  to  BROOKS  CONSTRUC- 
TION CO.,  Ft.  Wayne.  Ind.,  at  $40,095  for  paving  Church  St. 
with   brick. 

dates  Mills,  Ohio — (Oflicial) — Bonds  for  $22,000  sold  for 
improving  Mayfield  and  Som  Center  Rd.  in  Mayfield  Township. 
F.  J.  William,  Township   Clk,      Noted  Aug.    19. 

+Lorain,  Ohio — Contract  awarded  to  OHIO  ENGINEERING 
CO.,  Lorain,  at  $37,191,  for  brick  pavement  on  East  2Sth  St. 
Noted  Aug.  26. 

Napoleon,  Ohio — Bonds  for  $45, SCO  sold  for  road  work  in 
Union   County. 

+Oaliharbor,  Ohio  —  (Official)  —  County  Commissioners 
awarded  contract  for  2,500  sq.yd.  brick  or  asphalt  paving  to 
MODERN  CONSTRUCTION  CO.,  Fremont,  at  $5,606.  Noted 
Sept.    2. 

+Paine8ville,  Ohio — Contract  awarded  to  GOULD  &  MAY- 
BACH,  for  paving  East  South  and  Walnut  Ave. 

Ravenna,  Ohl»  -(Official) — Bids  will  be  received  until  noon, 
Oct.  2,  by  John  S.  Mallette,  Dir.  of  Pub.  Ser.,  for  improving 
Pratt   St.    froin   Main   St.   to   Riddle  Ave. 

+\Vooster,  Ohio — (Official) — Contract  awarded  to  GRIEST 
&  MARKLEY,  Wooster,  at  $6,175,  for  paving  North  Buckeye 
St.  with   brick.      Noted   Sept.   2. 

Angola,  Ind. —  (Official) — Bids  will  be  received  until  1  p.m., 
Oct.  5,  by  Commissioners  of  Steuben  County  for  two  gravel 
roads.      F.   C.    Dewey,   Audr. 

+Colunibus.  Ind. —  (Official) — Contract  awarded  to  MERI- 
DITH  &  HAILWAY.  Columbus,  at  $6,124,  by  Commissioners  of 
Bartholomew  and  Shelby  Counties  for  road  on  county  line. 
'W.  H.   Scott,   Audr.      Noted  Aug.    19. 

Crawfordsville,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Oct.  5,  by  Commissioners  of  jMontgomery  County  for 
road  in  Ripley  Township.      B.   B.   Engle,  Audr. 

+E:nglish,  Ind. — Contract  awarded  to  J.  M.  FROMAN. 
Grandsburg,   at    $7,925,   for   stone    road    in    Jennings   Township. 

Franklin,  Ind. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  Oct.  4,  by  Commissioners  of  Johnson  County  for  gravel 
road  in  Pleasant  Township.     H.  L.  Knox,  Audr. 

Franklin,  Ind. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  Oct.  20,  by  Commissioners  of  Johnson  County  for  gravel 
road  on  Johnson-Marion  County  line.     H.  L.  Knox,  Audr. 

Greensburg,  Ind. —  (Official) — Bids  will  be  received  until 
1  p.m.,  Oct.  4,  by  Commissioners  of  Decatur  County  for  road 
in  Saltcreek  and  Washington  Townships.     L.  W.   Sands.  Audr. 

+Iudianapnlis,  Ind. — Contract  awarded  to  KOKOMO  AS- 
PHALT P.WING  CO..  Kokomo,  at  $14,S26,  for  paving  ISth  St. 
with   bituminous   concrete. 

Lebanon,  Ind. —  (Official) — Bids  will  be  received  until  2  p.m., 
Oct.  4,  by  Commissioners  of  Boone  County  for  gravel  roads  in 
Perry  and  Washington  Townships.     D.  M.  Clark,  Audr. 

Monticello,  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Oct.  5,  by  Commissioners  of  White  County  for  gravel 
road    in    Liberty   Township.      A.    G.    Fisher,    Audr. 

+Mt.  Vernon,  Ind. — Contract  awarded  to  LAWRENCE  J. 
UTLEY,  Mt.  Vernon,  at  $9,164,  for  two  gravel  roads  in  Black 
Township.      Noted    Sept.    2. 

Mnneie,  Ind. — Bids  will  be  received  until  1  p.m.,  Sept.  2S, 
by  Board  of  Public  Works  for  concrete  sidewalks  on  13th, 
Liberty   and    Hackley    St.      John    R.    Kelly.    City    Clk. 

Plymouth,  Ind. —  (Official) — Bids  will  be  received  until  1:30 
p.m.,  Oct.  1,  by  Commissioners  of  Marshall  County  for  gravel 
roads  in  German  and  Center  Townships.  Geyrge  F.  McCoy, 
Audr. 


+ltenMHelner.  Ind. — Contract  awarded  to  THOMAS  M.  COL- 
LOHAN,   Rcns.selaer.  at   $13,4  99,   for   road   in  Gillam  Townshii). 

I(ock|i:>rt,  Ind. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Otr  ;,  by  Commissioners  of  Spencer  County  for  read  in 
t)hio  Tcv.  :..shii).      J.    T.    Stevenson,    .Vudr. 

+.Shelliyville.  Ind. — Contracts  awarded  to  D.  H.  FATOUT, 
Indianapolis,  at  $5,510  for  road  in  Shelby  Township  and  to 
KERNODLE,  D.VLE  &  FULWIDER,  at  $5.9S4  and  $5,974  for 
two  roads  in  Liberty  Township  by  Commissioners  of  Shelby 
County. 

Shoals,  Ind. —  (Ollicial) — -Bids  will  be  received  until  1  p.m., 
Oct.  4,  by  Commissioners  of  Martin  County,  for  macadam 
road   in   Perry  Township.      L.   D.   Haga,  Audr. 

+  Sullivan,  Ind. — Contract  awarded  to  R.  R.  SINGE,  Sand- 
born,  at  $10,279,  by  Commissio..ers  of  Sulliv.in  County  for 
gravel  road  in  Hamilton  Township. 

Tell  City,  Ind. —  (Olhcial) — Bids  will  be  received  until  7:30 
I).m.,  Sept.  2.S,  by  Common  (iouncil  for  combined  concrete  curb 
and  gutter  on  Tenth  St.     Louis  Siibert,  Jr.,  City  Clk. 

Washineton,  Ind. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Oct.  5,  by  Commissioners  of  D.avies  County  for  pike 
I'oad   in  Washington  Township.     L.  S.  Core,  Audr. 

AVinamac,  Ind. —  (Official) — Bids  will  be  received  until  noon, 
Oct.  5,  by  Commissioners  of  Pulaski  County  for  road  in  Teppe- 
canoe  Township.     W.  E.   Munchenburg,  Audr. 

BILssfleld,  Mich. —  (Official) — Bids  will  be  received  until 
.Sept.  25,  by  Ralph  E.  Fletcher,  Town  Clk.,  for  macadam  roads 
in    Blissfleld   Township. 

+Freedom,  Mich. — Contract  awarded  by  Council  to  Mc- 
GUIRE  &  CO.  for  grading  and   paving  Sixth  Ave. 

Pontiae,  Mich. — County  contemplates  concrete  road  five 
miles  long   between  Pontiae  and   Detroit. 

+BeIIeville,  III. — Contract  awarded  to  REEB  BROS.,  at 
$18,230,  by  Board  of  Local  Improvements  for  paving  Busch 
Ave. 

+BeIIeviIIe,  111. — Contract  awarded  to  HOEFPKEN  BROS., 
at   $17,399,   for   paving  Olive   St. 

+  I':vanston,  III. — Board  of  Local  Improvements  awarded 
contract  for  bituminous  macadam  on  Lyons  St.  to  M.  FOLEY 
CO.,   at   $4,933. 

Pari.s,  III. — Bids  will  be  received  until  2  p.m.,  Sept.  24,  by 
Commissioners  of  Highways  of  Hunter  Township  for  3,960 
ft.  of  gravel  road  on  Baldwinsville  state  line  road  and  5,2so 
ft.  of  gravel  road  on  Heelan  Rd.  Karl  J.  Barr,  County  Supt. 
of  Highways. 

Paris,  111. — Bids  will  be  received  until  10  a.m.,  Sept.  25,  by 
E.  C.  Barkley,  Comr.  of  Highways,  Symmes  Township,  for 
l.sOO  ft.  of  gravel  road  on  Chicago  Rd.,  3,000  ft.  of  gravel 
road  on  Asher  Rd.  and  3,950  ft.  of  gravel  road  on  Preston  Rd. 

+Hack  Island,  III. — Contract  awarded  to  TRI  CITY  CON- 
STRUCTION CO.,  Davenport,  Iowa,  at  $18,977,  for  paving  24th 
St.   with  brick  and  16th  Ave  . 

+Sprinefleld,  III. —  (Official) — State  Highway  Commission 
awarded  contract  for  brick  road  near  Dwignt,  Livingston 
<"ountv.  to  ALLAN  J.  PARRISH,  Paris,  at  $17,974.  Noted 
.\ug.  19. 

+C»lunibus,  AVis. —  (Official) — Contract  awarded  to  BUTLER 
CONSTRUCTION  CO..  Waukesha,  at  $6,S26,  for  improving 
Madison   Rd.      Noted   Sept.   2. 

Fond  Du  Lac.  Wis. — Mt.  Calvary  Rd.  will  be  improved  by 
County   Highway  Commission. 

+  Miln'aukee,  AVis. — Contract  awarded  to  CULLIGAN  & 
ROCK,  for  sidewalks  on  Greenfield  Ave.  for  Allis-Chalmers 
Co. 

+Reedsburs,  AVis. — (Official) — Contract  has  been  awarded 
to  SWEENEY  BROS.,  Reedsburg,  at  $1.29  per  sq.yd.,  for 
paving  North  Albert  Ave.      Noted  Aug.   26. 

+Des  Moines,  Iowa — Contract  awarded  to  FRED  H.  BALT- 
ZER  &  STEPHEN  JONES,  Des  Moines,  at  $15,000,  by  State 
Executive  Council  for  road  work  in  capitol  extension.  Noted 
Sept.   2. 

Des  Moines,  lona — The  graveling  of  190  miles  of  highways 
in  Polk  County  is  advocated  by  Harry  Barquist,  Chn.  of  Polk 
County   Bd.    of  Supervisors.      Estimated   cost,   $190,000. 

+Dubuqiie,  Iowa — Citv  awarded  contract  for  5,000  sq.yd. 
brick  paving  and  11,000  sq.yd.  asphaltic  concrete  paving 
to    JAMES    LEE,    18th    and    Pine    St.,    Dubuque. 

+Je«l'erson,  Iowa — Contracts  for  paving,  curb  and  gutter 
awarded  to  FORD  PAVING  CO.,   Cedar  Rapids. 

Buffalo,  Minn. — Bids  will  be  received  until  S  p.m.,  Oct.  4,  by 

E.  O.    McGaftey,    Village    Clk.,    for    grading    Lake    Shore    Rd. 

F.  W.    Van    Krevelin,    Engr. 

+Ely,  Minn. — Contract  awarded  to  VICTOR  NELSON,  Su- 
perior, Wis.,  at   $S,7S0,   for  concrete   sidewalks. 

Faribault,  Minn. — Bids  will  be  received  until  7:  30  p.m., 
Sept.  30,  by  E.  F.  Kelley,  City  Recdr.,  for  filling  approach  to 
Second    Ave.    Bridge. 

St.  Paul,  Minn. —  (Official) — Bids  will  be  received  until  10:30 
a.m.,  Sept.  27,  by  August  Hohenstein,  Pur.  Agt.,  for  material 
for  paving  Warsaw  St. 

AA'alker,  Alinn. — Bids  will  be  received  until  2  p.m.,  Sept.  25, 
by  C.  B.  Bacon,  County  Audr.,  for  State  Rural  Highway  No.  SO 
iii  Cass  County.     A.  W.  Moulster,  Pine  River,  Engr.-in-eharge. 

AA'alker,  Minn. — Bids  will  be  received  until  2  p.m.,  Sept.  25, 
by  C.  B.  Bacon,  County  Audr.,  for  State  Rural  Highway  No. 
82,  in  Cass  and  Hubbard  Counties.  George  A.  Ralph,  Fulton 
Blk.,   St.   Paul,   Engr-in-charge. 

.\tchinson,  Kan. — Construction  of  8,000  sq.yd.  of  brick  pave- 
ment   planned    by    Council. 

Lamed,   Kan. — City    Council    plans    25    blocks    of   pavement. 

•fFreniont,  Neb. — Contract  awarded  to  A.  D.  SEARS,  Fre- 
mont, at  $1.34  per  sq.yd.  for  paving  Fourth  St.  with  granite 
concrete. 
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Orent  Fnllw,  Mont. — Survey  made  for  eight  miles  of  road 
between  Neihart  and  other  side  of  Kings  Hill  Path  by  Cascade 
and  Meagher  Counties  and   Forestry  Service. 

+KiiiiMn!<  City,  Mo. — Board  of  Public  Works  awarded  con- 
tracts for  street  work  as  follows:  Asphaltic  concrete,  2,393 
s(i  yd  to  F.  P.  Mccormick,  Kansas  City,  $4.2S3:  4,833  sii.yd. 
of  sheet  aiphalt  to  CLKVFL.AXn  TRINIDAD  PAVING  CO.. 
Kansas  City,  at  $9, .569.     Noted  Sept.   2. 

I.rlinnnn.  Mo. — Laclede  County  and  City  of  Lebanon  will 
spend  $30,000  for  gravel  and  rock  roads.  Isaiah  Brown,  Bo.x 
34,  in  charge. 

St.  liouls.  Mo. — Bids  will  be  received  until  10  a.m.,  Sept.  2.S, 
by  Board  of  Public  Service,  for  paving  with  brick  under  17 
contracts.     Charles  E.  Swingley,  Secy. 

Kiirekn  Sprliie».  Ark. — Construction  of  highway  24  miles 
long  from  Eureka  Springs  to  Seligman  is  under  consideration. 
John   A.  Bridgeford,  Chn.,  Comm. 

..\niiirillo,  Tex. — Bonds  for  $50,000  voted  by  citizens  for 
street   paving.      Noted  Aug.   5. 

+  ('anton,  Tex. — Contracts  awarded  for  road  work  in  Van 
Zindt  County  as  follows:  SMITH  &  LA  ROB,  Palestine;  for 
main  highway;  MEEKS  &  DAVIDSON,  Grand  Saline,  roads  in 
various  precincts. 

CorNiciinn,  Tex. — Election  will  be  held  Oct.  10  to  vote  on 
$sn,000  bonds  for  street  improvements. 

Kl  Paso,  Tex. — St.  Vrain  St.  will  be  paved  from  .San  Antonio 
to  Fourth  St. 

Kl  Paso,  Tex. — Election  will  be  held  Oct.  12  to  vote  on 
$300,000   bonds   for  road  work   in   El  Paso  County. 

+101  Pa.<iO.  Tex.— Contract  awarded  to  TEXAS  BITULITHIC 

CO.,  Dallas,  at  about  $45,000,  for  paving  streets  in  new  district. 

Onince.    Tex. — Election     will    be    held    Oct.    16     in    Orange 

County,   Fourth   Precinct,   to  vote  on   $7,000   bonds  for  shell   or 

gravel   road   on   lower  Beaumont   Rd. 

Paris,  Tex. — Grand  Ave.  will  be  paved  and  15th  St.  from 
Bonham   to  Kaufman  St. 

Seabrook,  Tex. —  (OfBcial) — Bids  will  be  received  until  10 
a.m..  Sept.  27,  by  County  Auditor,  for  repairing  roads  in  Harris 
County. 

Depew,  Okla. — Election  will  be  held  Oct.  2  to  vote  $18,000 
bonds  for  road  work. 

Mannsville,  Okla. — Citizens  voted  $17,000  bonds  for  road 
work. 

>e«l>y,  Okla. — Election  will  be  held  to  vote  $20,000  bonds 
for  roads. 

TiNliomiiifro,  Okla. — Citizens  contemplate  election  to  vote 
$35,000   bonds   for   road   work. 

Tnlsa,  Okla. — Citizens  of  Tulsa  County  will  vote  on  $20,000 
bonds  for  road  work. 

+aol(len,  Colo.— Contract  for  improving  Guy  Hill  Rd. 
aw^ded  to  I.  N.  JACOBSON  and  TORE  SEVERSON,  Boulder, 
at    $5,461. 

Santa  Fe,  N.  M. — Bonds  for  $500,000  sold  for  road  work  in 
various  counties. 

BurlcT,  Idaho — Bids  will  be  received  until  Sept.  :;7  for 
sale  of  "$50,000  bonds  for  54  miles  of  Idaho-Pacific  State 
Highwav  in  Burley  Highway  District.  Albert  PU.eger,  Pres., 
Burley    "Highway    Dist. 

l,e«iston.  Idalio — Plans  approved  by  City  Council  for  pav- 
ing and  sidewalks  in  Special  Improvement  District  No.  1. 
Estimated  cost,  $30,000. 

Montpelier,  Idaho — City  Council  will  lay  sidewalks  at  esti- 
mated cost  of  $13,821. 

St.  Maries.  Idaho — Contract  awarded  to  TWO  MIR- 
.VCLES  CONCRETE  CORPORATION,  Great  Falls,  Mont.,  at 
$23,411,  for  improving  a  number  of  streets. 

+Cathlaoiet,  Wash. — (Official) — Contract  awarded  to  O.  P. 
DOSLAND,  Grays  River,  at  $8,4  97,  for  portions  of  State  Road 
No.  19.     B.  Heron,  Audr.     Noted  Aug.  26. 

+Cheney.  Wash.— Contract  awarded  to  MITCHELL  BROS 
&  PAYNE,  Spokane,  at  $37,000  for  nine  miles  of  concrete 
sidewalks  for  paving  First   St. 

Olrmnin.    Wash Bids    will    be    received    until    Oct.    11    by 

State  Highway  Commission  for  24  miles  of  state  lygnwfJ. 
Estimated    cost,     $38,000.      William    R.    Roy,    State    Highway 

° +'pnllnian.  Wash.— Contract  awarded  to  MITCHELL  BROS. 
&   PAYNE,   Spokane,  at   $15,265,   for  concrete   sidewalks. 

♦  Seattle,  Wash,— Contract  awarded  to  INDEPENDENT 
.ASPHALT  PAVING  CO.,  Northern  Bank  Bldg.,  at  $234,000, 
for  paving  and   bridging  Admiral   Way. 

Stevenson.  Wash.— All  bids  received  Sept.  2  f"r,  Section  2 
of  Stevenson   Carson   Rd.   rejected.     Charles   H.   Nello,   County 

"+Tacoma.  Wash.-Contract  awarded  to  WASHINGTON 
PAVING  CO..  Savage-Scofield  Bldg.,  Tacoma.  at  $32,243  by 
Board  of  County  Commissioners  for  Paving  on  »"mmer- 
Buckley  Highway,  Permanent  Highway  No.   7.     Noted  Sept.  I. 

+C-«rona.  Calif.— City  Trustees  awarded  contract  for 
str^t    improvements   to   S.    C.    CONTRACTING    CO..    at   $18,004. 

Lindsay.  Calif.— City  Trustees  have  authorized  paving  of 
Hermosa   and    Mt.   Vernon    Ave. 

Al.ns     Anireli-M      Calif. Board     of    Public    Works    awarded 

conti^ct  fo?  paving  Pacific  Ave.  to  FAIBCHILD-GILMORE- 
WILTON    CO..    at    $92,096.      Noted    Aug.    12. 

+Manhattnn.  Callf.-Contract  awarded  1°  CROWN  CON- 
STlTuCTION   CO..    at   $13,794.    for   improving   18th   and    19tn    ht. 

♦  Manhattan.  Calif.— Contract  awarded  to  CROWN  CON- 
STRUCTION  CO.,   at  $7,312,   for  improving    20th   St. 

Ontario.  Calif.- Bids  will  be  received  until  Sept.  27  by 
Board  of  City  Trustees   for   improving   Euclid  Ave. 

Sntramento.  Calif.— Board  of  Supervisors  of  Sacramento 
Count"h™s  ordered  plans  for  three  miles  of  concrete  highway 
from    Franklin    to    a    point    near    Hood. 


+  San  Franeiseo,  Calif. — Board  of  Public  Works  awarded 
contract  for  improving  Kansas  St.  from  19th  to  20th  St., 
to    SUNSET    CONCTRUCTION    CO.,    at    $10,144. 

+Stockton,  Calif. — City  Trustees  awarded  contract  for 
street  improvements  to  RANSOME-CRUMMBY  CO.,  at  $26,- 
025. 

Stockton,  Cnllf. — Board  of  Supervisors  contemplates  10 
roads  at  estimated  cost  of  $135,123. 

Ventura,  Calif. — County  Surveyor  Petit  appointed  chief 
engineer  in  ch.arge  of  improved  highways  for  work  under 
bond    issue   of   $1,000,000.      Noted   Sept.    9. 

Peterhoro,  Ont. — City  Council  contemplates  asphaltic  pave- 
ment on  Hair  and  Hunter  St..  and  concrete  sidewalks  on 
several  streets.     S.   R.  Armstrong.   Clk. 

Saanichton,  B.  C. — City  Council  will  pave  Douglas  and 
George  St.  Estimated  cost,  $24,500.  H.  S.  Cooper,  City  Hall. 
Royal  Oak,  B.  C,  Clk. 

INDliSTRI.VL,   WORKS 

Portland.  Maine — Twitchi-lI-Champlin  Co.  will  rebuild  its 
packing    plant.      Estimated    cost,    $86,000. 

Boston,  Mass. — Racich  Asbestos  Mfg.  Co.,  141  Summer  .St.. 
East  Boston,  will  build  public  garage  on  Summer  St.  Frank 
T.    Eskriggo,   17   Milk   St..   Arch.      Estimated   cost.    $20,000. 

+CambridKe,  Mass. — Boston  Woven  Hose  &  Rubber  Co. 
awarded  contract  to  STONE  &  WEBSTER,  147  Milk  St.,  Bos- 
ton, for  tour-story  and  basement,  60x193-  and  60xl56-ft.,  con- 
crete factory. 

+Chicopee,  Mass. — Contract  awarded  by  Bosch  Magneto  Co., 
Center  St..  to  CASPER  RANGER  CONSTRUCTION  CO.,  Hol- 
yoke,  at  about  $100,000  for  one-story,  170x300-ft.  brick  factory. 
•{.Greendale,  Mass. —  (Worcester  post  office) — Contract 
awarded  to  E.  J.  CROSS  CO..  Foster  St.,  Greendale.  at  $18,000, 
by  Norton  Co..   for  two-story  brick  and  steel  kiln. 

Lowell,    Mass Bay    State    Cotton    Corporation    plans    two- 

storv    and    basement    addition    to    its    mill.       Estimated    cost, 
$100'.000. 

+LoiTell,  Mass. — Contract  awarded  to  NEW  ENGLAND 
CONCRETE  CONSTRUCTION  CO.,  201  Devonshire  Co.,  Boston, 
for  storage  warehouse  for  Appleton  Co.  on  Jackson  and 
Rever  St.     Estimated  cost,  $125,000. 

Salem,  Mass. — Plans  prepared  by  Kilham,  Hopkins  & 
Smith,  9  Park  St..  for  brick  and  concrete  factory  on  Congress 
St.  for  Naumkeag  Steam  Cotton  Co.  Estimated  cost.  $53,000. 
+^Valthnn■,  Mass. — Contract  awarded  to  ,\I'TED  &  Mc- 
DUPFEE,  235  Pleasant  St.,  Maiden,  for  brick  and  steel  one- 
story   laundry   for   Waltham    Central    Hospital. 

♦Wamesit,  Mass. — Contract  awarded  by  Avery  Chemical 
Co  Boston.  Mass.,  to  CASPER  RANGER  CONSTRUCTION  CO., 
101  Park  Ave..  New  York.  N.  Y.,  for  chemical  plant. 

Williainstonn,  Mass. — John  S.  Boyd  Co.  plans  addition  to 
bleaching  plant. 

+  HridKeport,  Conn. — Contract  awarded  to  HENRY  E. 
GREEN  for  three-story,  60x200-ft..  brick  addition  for  the 
Roval   Etiuipment  Co.     Noted  Sept.   9. 

Hridseport.  Conn.— Ashcroft  Mfg.  Co.  will  build  flve-story 
addition   on   Nichols   St. 

llridceport.  Conn.— Remington  Arms-Union  Metallic  Cart- 
ridiAe  Co.  will  build  one-story  concrete  factory  on  Arctic  bt 
Estimated  cost,  $21,000. 

+  Hic!:'nnum,  Conn.— Cutaway  Harrow  Co.  awarded  cori- 
trael  to  H.  WALES  LINES  CO.,  Meriden,  for  addition  to  Us 
factory. 

♦  WaterhnrT.  Conn. — Contract  awarded  to  TRACY  BROS. 
CO.  by  Noera  "Mfg.  Co.  for  one-story,  56x58-tt..  brick  addition. 
+  Vmsterdam,  N.  Y.^ — (Otflcial) — Contract  awarded  to 
TURNER  CONSTRUCTION  CO..  11  Broadway.  New  York,  by 
Shuttleworth  Bros.  Co.  for  two  buildings.  One  will  be  six 
stories.  62x243  ft.,  other,  six  stories,  54x170  ft.  Noted  Aug.  26. 
+Binglianitfln,  N.  Y. — Contract  awarded  to  B.  KEEIN  & 
CO.T  at  about  $15,000  for  four-story,  40xl00-ft.  addition  to 
factory  of  Crandall  Stove  Co. 

Buffalo,  >'.  Y. — Frank  J.  Ofterman  will  build  four-stor 
factory  at  299  Broadway.     Estimated  cost,  $50,000. 

BulValo,  IV.  Y. — Archer-Daniels  Linsec  Co.  will  build  rein- 
torced-concrete,  75x80-ft..  grain  elevator,  on  the  upper  Buffalo 
River. 

Fnrmingdnle,  N.  Y. — A.  J.  Mundorf  Co..  254  Fourth  Ave., 
New  York,  plans  100xl25-ft.   silk  mill. 

Gioversville,  N.  Y. — Contract  awarded  to  WILLI.XM 
STEELE  &  CO..  1600  Arch  St.,  Philadelphia,  by  G.  Levor  & 
Co.,    tor   three-story,    70x80-ft.    addition    to    its    tannery. 

New  York,  N.  Y. —  (Borough  of  the  Bronx) — Harlem  Trans- 
fer Co,  Park  Ave.  and  135th  St.,  will  build  10-story  concrete 
warehouse  on  Mott  Haven  Can.al. 

New  York,  N.  Y (Borough  of  Brooklyn) — American  To- 
bacco Co..  Ill  Fifth  Ave.,  New  York,  plans  six-story  brick 
building,  200x232  ft.,  at  Park  and  Nostrand  Ave.  Estimated 
cost,    $750,000. 

Now  York,  N.  Y.— (Borough  of  Brooklyn)— P  &  L  Con- 
tracting Co.  has  plans  for  four-story  and  basement,  94xl40-tt 
factory  at  Atlantic  and  Cleveland  St.  Estimated  cost,  $75,000. 
M.   .1.    Harrison.   Arch. 

Xew    York.    N.    Y.— (Borough    of    Queens) — American  ^Hard 
Rubber    Co.    will    build    one-stoj;y. 
rubber  plant  on  Third   Av€ 
mated   cost.    $15,000. 

New  York,  N.  Y.— (Borough  of  Queens)— De  Lisi  Bertillno 
Co  420  East  64th  St..  New  York,  will  build  a  macaroni  factory 
on  'Ely  Ave.,  Long  Island  City. 

Niagara  Falls.  N.  Y.— Defiance  Paper  Co.  has  plans  for 
two-st??v  60x"o-tt.  pulp  mill  on  Walnut  St.  Estimated  cost, 
$12,000. 


i 


41xl58-ft.    additior 
at  Fifth  St.,  College   Point. 
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r  e?  ■■  <-ftskill.  at  $20,000,  for  46x235-ft.  storage  bulhliiiK 
for    .mate    Aimoiy    Commission,     Albany. 

V ,.  V'"?'"a!""''/  ■'^/,  \.-.~'iJ''*'  ''>■'""  leooived  by  H.  T.  Lundb.iB, 
Arcl..  J  ^\  est  42a  .St..  N,w  Vork.  for  dairy  buildlnss  Tor  Vin- 
i-i-nt   .\stor.      Estimated  cost.    $100,000. 

KiK-hi-Mtpr,    N.    Y. — William    H.    Burt    Iron    *    St.  el    Co     has 
"    site   at    Scherer   and    Pomeroy   St.    and    will    build    a 


one-stiiry.   100x200-ft.   factory 

IluNhville.  N.  v._OaUUr  &  Son   has  secured 

Iniild  brick  canninc'  factory. 


site  and  will 


+.^yrn€»n«e,  \, 
HENMiV  Fl'.N'DA 
Noted  Aug.   5. 

Cm 


for    d 


Flrischmann    Co.    awarded    oontrac 
butins    plant   on    Kast    Genesei 


St. 


will   build    two-story. 
New 


den,    \.  J. — Armstrong   Cork 
94x22e-ft.  factory. 

Rlixnhpth,    N.   J. — Metal    Platinff    Co..    200    Fifth 
York.   X.   v.,   plans  factory  on   North  Ave. 

lliu-keiiNnck,  N.  J. —  (Offlciall — The  .American  British  MfR. 
Co..  nrulKcport,  Conn.,  denies  the  rumor  that  it  contemplates 
the  construction   of  a  plant  here.      Noted   Auff.    19  and   Sept.   2. 

♦Jersey  City,  N.  J. —  (Official) — Contract  awarded  to 
TURNER  CONSTRUCTION  CO..  11  Broadway.  New  York. 
N.  Y.,  by  Great  Atlantic  &  Pacific  Tea  Co.,  for  four-story 
bakery  at  Warren.   First  and  Bay  St. 

Newark.  X.  J. — Maa.-^  ,<;•  Waldstein.  Ave.  R  and  Central  R.R.. 
will  build  three  buildings  to  its  plant  at  estimated  cost  of 
$30,000. 

Viiielnnd,  N.  J. — William  T.  Taubel  Hosiery  Co.  will  luiild 
addition.     f::stimated  cost,  $26,000. 

+  \rilmore,  Penn. — Contract  awarded  to  WII.LI.AM  R. 
noUC.HERTY,  at  about  $7.";. 000.  for  five-story  factory  for 
Autocar  Co.      Stearns   &   Castor,    Arch. 

IlniiB'or,  Penn — Flory  MillinK  Co.  plans  addition  to  flour 
mill.     Estimated  cost,   $20,000. 

Chester,  Peun.^Keystone  Steel  Ca.-^tins:  Co.  will  build 
addition  to  its  steel  plant. 

+  Krie,  Penn. — Contract  awarded  to  HENRY  SCHENK  CO., 
at  about  $90,000,  by  Erie  Silk  Mills  for  one-story,  144xH4-ft. 
steel   addition   to   its   mill    on   West    26th   St. 

Freemansburg,  Penn. — Peuckert  &  Wunder.  310  Chestnut 
St..  Philadelphia,  prepared  plans  for  one-  and  tw^o-storv. 
242x7.5-ft.  and  100x75-ft.  brick  and  steel  factory  for  William 
Shimer  &  Sons  Co. 

+\orristonrn,  Penn. — Contract  awarded  to  JACOB  MYERS 
SONS  &  CO.,  for  four-story,  55xl20-ft.,  laundry  for  O.  P.  Duck- 
worth. 

Philadelphia,  Penn. — American  Ice  Co.  preparing  plans  for 
enlarging  its  manufacturing  plant  at  Belfield  Ave.  and  Read- 
ing R.R..  Germantown. 

Philadelphia.  Penn. — Plans  prepared  for  mill  on  Front  and 
Blair  St.   for   Byrne   &   Hance. 

+Philndelphia,  Penn. — Contract  awarded  to  H.  C.  REA  CO., 
at  about  $110,000  for  six-story  factory  at  11th  and  Race  St. 
for    Manufacturers    Realty    Co. 

Pittsbnrsh.  Penn. — Georgt-  Hogg  Co.  will  build  oxygen 
plant  at  Grant  St.  and  Katz  .A.ve..  Verona  section.  Interna- 
tional Oxygen  Co.,  115  Broadway,  New  York,  N.  Y.,  is  inter- 
ested. 

Pottstoivn,  Penn.  —Bids  will  soon  be  received  for  two-story. 
60xl00-ft..  brick  and  concrete  ice-cream  factory  for  William 
S.  Markley.  Lachman  &  Murphy,  Witherspoon  Bldg..  Phila- 
delphia. Arch. 

Punxsntawney.  Penn. — .lefferson  Macaroni  Co.  is  having 
plans   prepared   for  addition   to   its  factory. 

Sonth     Bethlehem,     Penn Bethlehem     Steel    Co.     will     add 

three  stories  to  its  No.   2  machine  shop. 

^Voodlamn,  Penn. — Jones  &  Laughlin  plans  pipe  mill  for 
manufacture    of    steel    pipe. 

Rnltimnre.  Md. — Baltimore  Tube  Co.  has  plans  for  one- 
storv,  77xl41-ft..  brick  addition  to  its  plant  on  Winomico  St. 
Estimated   cost.    $100,000. 

Baltimore,  Md. — Standard  Guano  Co.  will  enlarge  its  factory 
at   estimated   cost  of   $100,000. 

Cnmberland,  Md. — .Vmerlcan  McKenna  Process  Co.  pur- 
chased site  along  B.  &  O.  tracks  on  Maryland  Ave.  and  will 
build  factory  for  manufacture  of  steel  rails.  Estimated  cost, 
$150,000. 

+  XorfnIk,  Va, — Contract  awarded  to  BAKER  &  P.RINK- 
LEY,  at  $15,050,  by  Norfolk  Warehouse  Corporation  for  one- 
story  brick  warehouse. 

Ji'orfolk,  Va. — A.  B.  Rosenkrans  plans  one-story  brick 
warehouse  on  Scott  St.  to  be  occupied  by  Gyro  Metal  Works 
Co.     Estimated  cost,   $15,000. 


AVheelins:,   W.   V 

and    Campbell 
m  to  its  factory. 


AV.  Va. — Berkeley  Springs  .Sanatorium 
.'  for  n>anufacture  of  hospital  supplies. 
— Wheeling    Mold    &    Foundry    Co.    plans 

I. — Wheeling  Corrugating  Co..  Arthington 
.ve.,  will  build  four-storv  concrete  addi- 
Estimated   cost,   $200,000. 

N.    C. — Virginia     Carolina     Chemical     Co.     plans 


Co.    has    plans    for 


Hieko 

75xl00-tt 
Charles   H.    Geitn 

... .  +iVinston-Salem.     N.     C — Contract     awarded      to 
CARTER    CO.,    Greenville,    S.    C.    at    about    $70,000 
Reynolds     Tobacco     Co.     for     two-story,     176x264-ft 
storage    plant. 

Ho;;ansivilIe,  Oa — International  Cotton  Mills  Co.  will  double 
the  capacity  of  its  mill.     Estimated  cost,  $300,000. 


C. — Highland    Cordage     Co.     plans    twn-storv 
brick  cordage  factory  at  estimated   cost  of  $125,000. 


FISKE- 
by  R.  J. 
concrete 


n,,?r,  l^T  "o*  <■"•— f^ont'-act  awarded  to  O.  OTTO.  Germania 
1!.  nk  Bldg.,  hav.-uinah,  at  about  $35,000,  by  National  Biscuit 
Co.,   for  one-   and    two-story   warehouse. 

«r.iti'!iV,'ifA""''."''V  ••''"•— Contract     awarded     to     HILLYER     & 

CommlsskTn   '      '     °"'   ^^^•'"^^'    ''°''   <=°"''"    warehouse   for   Port 

Mobile.   .\In.— Terminal   Transfer  &   Storage   Co.,   accordlnc 

wa  e'r  n.„'n,"V"''^'  Ti"  .''""''  terminal  plant  on  32-acre  elle  on 
water  tiont  for  cold  storage 

fa,.rj.'i.^T  'J''.,'""?"'  '''>!-";;^'S"^  being  prepared  for  syrup-cannlng 
Cha?u4  Langhoff,''Mln-.  "'"'•    ''°-       '^^''■""'^'J     <=°«'-     ^'^oM. 

r>,.„'T"'"Sl"*'' ,'*^-~r'"'-  ''•  Ma'tin  Broom  &•  Mop  Co..  1010  South 
licston  St.,   plans   broom   factory.      Estimated   cost,    $18,000. 

Canton,  Ohio— Bonnot  Co.  will  build  one-story,  40xl60-ft 
mated 'cost '^$20000'""°"    '°   '*^   ^''°''    °"    Mulberry    Rd.      Estl- 

ifo  V.!^'."'"""r'*   Ohio—Homan    Mfg.    Co.    will    build    addition    to 
its  laotory  for  manufacture  of  candle-molding  machinery. 
for^^JHo'vlnn'r',    "''!»— Citizens'     Artificial     Ice    Co.     has     plans 
ror    lOOxKMi.ft.    brick    and    steel    ue    factory    on    Jefferson    St 
Estimated   cost.   $4.5,000.     Joseph   Reickert,    Pres. 

dr>,kl'"''r!."o""'".,'**''."T'^^''^'''''""''',"  <".°-  ■^^'^«'  ^''"'h  St.  and  Man- 
an^  ,.  in  t- ■K'"'  taken  over  business  of  Miller-Everhard  Co. 
?J?  u  ,  ,  ''"^  seven-story  and  basement.  88x90-ft..  building 
for    bakers'    supplies.      Estimated    cost,    $100,000. 

Cleveland,     Ohio — Ernest     McGeorge,     Leader-News     Rldp 
preparing  pans  for  addition  to  factory  of  Oster  Mfg    Co.,  East 
61st  St.     Estimated  cost,  $40,000.  ' 

Cleveland.  Ohio — American  Express  Co.  will  build  one- 
%uJIy-  4- «''^'- i'-A  *^^'£?i  ""i.  Lakeside  and  mh  St.  A  I 
$30,000       ^'''^""'^  ^"^^  B''^^'  Cleveland.  Arch.     Estimated  costi 

Sf  *':ifnT'j;,"f','^",'''".T'^-'^'"''-*;i'^'"''S^'"**'^'  Co.,  2621  East  Ninth 
lstimated"co''st!^"$l'S'o"o%o""'  =''  ^^''  '"'^  «'•  ^"'^  ^^^^^  ^^- 

verVi^',""I,'L""'  "•■'«'— J-  N-  Bradford,  Arch,  of  Ohio  State  Uni- 
^Tnite^;!.,?^  P'"^!«.'i'<3  P.'ans  for  machine  shop  for  Ohio  State 
Sa'ted^cost.   ilT,M,T  "'"  '"'  ''""  ^*°"^^  '^"<»  basement.     Esti- 

Blo?Xfd"l'vV'^k'|.ron'!''T„^c?^?gf  ^"ill^bSld^^'-^"-''"-  ''' 


0x200-ft.,   factory. 


two-story. 


mat''e!f'co"st"$^Mo'5^"'^^-°""''^"'^  ^°-  ^'»  """-^  '^''"'y-  Est  - 

w  "l?^^*'!'''''  O""'"— Bids  being  received  by  Granite  Clay  Co., 
W.  N.  Palmer.  Secy.,  315  Hamilton  Bldg.,  Akron,  fo?  two- 
story  and   basement,   125x310-ft.   sewer-pipe  factory. 

Springfield.    Ohio— Robert    C.    Gotwalk.    54    Gotwalk    Bldg 
receiving    bids    on    one-story,    42x210-ft.    foundry    addition    fo'r 
Nolle  brass  Co.,  27  West  Jefferson  St.     Estimated  cost,  $25  000 


br 


■T"''''J'!'.P'''"~'^'*''"and    Foundry    Co.    will    build    one-stor' 
'9'^ -.addition    to    its    foundry    at    1811    Starr   Ave.      Estimatec 


cost,   $30,000. 

VVooster,   Ohio — Wayne    China   Co.   plans   S0x400-ft.    pottery. 

Columbus,  Ind. — Plans  prepared  for  four-story,  48x240-ft. 
addition  to  the  tannery  of  'W.  W.   Mooney  &  Sons. 

Marion.  Ind.— U.  S.  Specialty  Co.  plans  three-story,  60x157- 
ft.  brick  addition  to  its  factory  on  Factory  Ave. 

Kalamazoo.  Mich. — Fuller  &  Sons  Mfg.  Co.  plans  four- 
story,  filxioo-ft.  brick  addition  to  its  factory. 

Chioaco.  III. — Siegel-Hechinger  Packing  Co..  910  West  38th 

o-stoo'^  5^x66-ft.^brick  packing  plant  on  3Sth 

^.,      „  .r,, ,         .      .       Estimated  cost. 


?ill   build   two-story   ware- 
Kirkpatrick.  Arch.     Esti- 


will  build 
St.     H.  P.  Henschien,  Old  Colony  Bldg.,  Arch 

$25,000. 

Chleaco.  Ill — Pulverized  Manure  Co..  Union  Stock  Yards, 
will  build  one-story,  S5xl30-ft..  brick  warehouse  at  West 
Morgan  and   25th   St.      Estimated   cost.   $15,000. 

Chicaeo.  III.— Wbeelock  &  Shank.  64  West  Randolph  St.. 
piepared  plans  for  six-.story.  125xl25-ft..  brick  and  concrete 
publisbing  plant  for  Methodist  Book  Co.  at  Superior  and  Rush 
St.      E.  R.  Graham.  lOlS  South   Wabash  Ave.,  in  charge. 

x  /vf'''-r'"'!T'i;„'ll-~?.',°T"''i>J>"^C?"'''^'^t  awarded  to  MEILING 
*  'Sv.  '^,"  North  Clark  St..  Chicago,  for  six-story  warehouse 
for  T^  heeling  Corrugating  Co.      Noted   Aug.   19. 

Chicago.  Til. — Weller  Mfg.  Co 
bouse  on  North  Kestner  Ave.  R 
mated  cost.   $20,000. 

V,  t^^'fi"";  I"-— Contract  awarded  to  V.  JOBST  &  SONS  CO. 
by  Oakford  &  Fahnestock  Co.  for  first  section  of  warehou.se 
on    Commercial   .St. 

,-,T>i'".^'^''""V'!'.'"'"'  ^^'''' — Contract  awarded  to  BARNETT-REC- 
ORD  CO..  Minneapolis,  Minn.,  at  $525,000  for  grain  elevator 
on   Kmnickimnic  River  for  North   "Western   R.R.   Co. 

Keokuk,  Iowa— G.  E.  Weissenburger,  John  Dillon  and  others, 
Yonkers,  N.  1  are  interested  in  establishment  of  plant  for 
manufacture  of  raw  steel.      Estimated   cost.    $90,000. 

•,^''1*'''.',",''-.J"J'"~^<'1'>'  Mfg.  Co..  Miles  and  McKinley  St.. 
'"'■'I  'J,„'J'1"J  "'^  factory,  recently  destroyed  bv  fire.  Estimated 
cost,  $101,000. 

♦Waterloo,  Iowa — Contract  awarded  to  T.  S.  LEAKE  & 
CO.,  Chicago,  III.,  at  $1SO,000  by  Illinois  Central  R.R.  Co.  for 
improvements  to  its  shops 


Mi 

brick 


neapolis,    Minn — J.     F.     McCrea    will     build 
Pd  concrete  warehouse  at  17  Western  Ave. 


cost,    $15,000 

RFrnR'??*"^^""^'-  »""«■•— Contract  awarded  to  BARNET- 
Fmrv?i?^,£°f„'^'?.",1''i?°'"''X'"'  ff""^'"  elevator  at  Second  and 
l-ourth    Ave.    for    Pillsbury    Flour    Mill    Co. 

,.ipn\*''?^'"'i,'!'-ij*""~?'''^*'-''  '■«'P<"-ts  state  Standard  Oil  Co. 
Pn„  L.  «t  "ll?  '\'"'?J'°"??:  Estimated  cost.  $50,000.  J.  W 
Powers.   St.   Joseph.   Mo..   District  Mgr. 
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MiNxouIn,  Mont.— Olson  &  Johnson  Co.  contemplates  build- 
inK   warehouse.      Kstimated    cost.    $20,000. 

Hannlbnl,  M...— Plans  beins  prepartul  for  plant  for  Hanni- 
bal  Wire   Fabric   Co.      Estimated   cost.    $30,000. 


KnuNnN  City,  Mo.— White  &  Dean,  311  Belletontaine  Ave. 
preparing  plans  for  two-story,  BfixlOO-ft.  reinforced-concrete 
garaKe  on   Kast   17th   St.      Estimated   cost,    $20,000. 

+KiinsnN  <:|ty.  Mil.— (Official)— Contract  awarded  to  C.C. 
TETERSON  &  .SON.  Midland  Bldg-..  Kansas  City,  at  $12,000 
for  two-story  warehouse  for  Freeman  &  Duncan  Realty  Ai 
Transfer  Co.     Noted  .Vug.   21. 

S«.  LoiilH.  Mo.— Ford  Motor  Car  Co.  will  build  assembling 
plant  at  .Sarah  St.  and  Forest  Park  Blvd.  Estimated  cost. 
$250,000. 

VrKeutii.  Ark.— Bids  will  soon  be  received  for  factory  for 
■\rkansas  Fertilizer  Co.  for  manufacture  of  sulphuric  acid. 
Estimated   cost,   $100,000. 

IMiie  Bluff,  Ark.- Texas  Co.  will  build  oil  distributing 
plant.      Estimated   cost.    $1.5,000. 

+H,.11«N.  Te:..— Contract  awarded  to  \V.  C.  HEDRICK  CO. 
at  Jbout  $40,000  by  D.  E.  .Johnson  tor  four-stor\.  buck  and 
concrete    storage    warehouse. 

KI  Paso,  Tex.— James  I..  Marr  is  having  plans  prepared  for 
warehouse.      Estimated   cost.    $65,000. 

Galveston,  Tex.— Plans  being  Prepared  for  rebuilding  pack- 
ing plant  of  Armour  Packing  Co..  recently  '^  Jstro>  ,;^  by  fire 
Building  will  be  two  stories,  reinforced  concrete.  Estimated 
cost,  $60,000.     E.  T.  Slaton.  Mgr. 

■^Henrietta,  Tex.— Contract  awarded  to  AUSTIN  BROS.. 
Dallas  at  about  $30,000.  for  factory  and  warehouse  for 
Henrietta  Window   Glass   Co. 

+Hoa»ton.  Tex.— Contract  awarded  to  J.  STRADLER,  at 
$•'0  000  for  two-story  warehouse  at  A  ine  and  bhea  &i.  lor 
J.    F.   Garret. 

San  Antonio,  Tex.— Luck  Tire  &  Mfg.  Co.,  according  to 
prels  report"  will  build  factory  for  manufacture  of  puncture 
proof   tires.      Estimated   cost,    $12,000. 

+  Vllen.  Okla.-Contract  awarded  to  A.  F  yANDERSELL 
Oklahoma  City,  at  $10,000  for  oil  refinery  for  Allen  Commer 
cial  Club. 

JennlnBs,  Okla.— Plans  being  prepared  for  S;'nft'"hhr''EsU- 
Mid-Continent  Refinery  Co.  with  capacity  of  2,500  bbl.  Bsti 
mated   cost.  $100,000.     J.  J.   Fitzpatrick,   Pres. 

+  Sa1t  I-ake  City.  Vtab— Contract  awar<Jed  to  BUELL  CON- 
STRUCTION CO..  Chicago,  111.,  at  about  »75,000  toi  three 
story  137x6fi-ft.  concrete  warehouse  on  Second  South  St.  foi 
Jennings    &   Hanna  Investment   Co.      Noted   Aug.    12. 

Seattle.  Wa»l..-(Official)-Eids  will  be  rece|ved  about  O^^^ 
1  by  Bebb  &  Gould,  Arch.,  f  or  eight-stoi  y.  72x^4J  It.  Duuaiiit, 
for  Times   Publishing   Co.      Noted    Aug.    5. 

$25,000. 

■>»wi»nH     Ore Oregon    Packing    Co.    purchased    71/2     acre 

site'^rn*Ke"nton"'tcto°rVJnstrict  an/will  build  fruit  and  vege- 
fible   i>acking  plant.      Estimated   cost,    $125,000. 

o„Klan.l,  Calif.--Galifornia  Steel  Co  Plans  steel  plant  on 
Harrison  St.,  near  First  St.     E.  H.  J?  1  iseu,  lies. 

Pomona.  Onlif.-Indian  Hill  Citrus  Association  will  build 
pre-cooling  plant.     Estimated  cost,  $50,000. 

Vlctorvltle,  Calif.— Southwestern  Portland  Cement  Co., 
El  Paso  Tex!  will  build  new  plant  for  manufacture  of  cement. 
Estimated   cost,    $500,000. 

Halifax,  N.  S.— Imperial  Oil  Co  plans  asphalt  plant  and 
fuel    oil    refinery.      Estimated    cost,    $400,000. 

VmherxtbnrK.  Ont.— Falls  Barron  Co.  has  plans  for  cold- 
storage  plant.     Cost.   $10,000. 

I,.,ndon,   Ont.— Wortman    &    Ward    Co.    has    plans    for    addi- 
tion  to   its  pump   factory.      Estimated   cost,    $20,000. 
PBDKRAL.    tiOVERXMEIVT    WOBK 
Vlterations- Boston,  Mass.— Bids  received  Sept.   14   by  Act- 
in  ir  Sup  "'vising  Architect,  Washington,   D.   C.   for   new   parti- 
inn^-    alterations    etc     in  the  U.  S.  Customhouse,  Boston,  Mass.. 
froVn'      Glorg^A    Pu her   Co.,   Boston.   Mass.,    $11,136;    Neptune 
HSmvtli     inc..    New    York,    N.    Y..    $9,SS9;    Conners    Bros.    Co., 
.N'ew  York,  N.  Y.,  $10,600.     Noted  Sept.  2. 

Elevator  Plant— Boston,  Mass.— Bids  will  be  received  until 
■t  11111  Oct  8  by  James  A.  Wetmore,  Act.  Supery.  Arch., 
Treasury  Dept.',  Wa.shlngton.  D.  C,  for  electric  elevator  plant 
in  U.  S.  'appraisers'  stores,  Boston,  Mass. 

♦Post  Ofllce— North  Attleboro  i^Iass.— Contract  for  U.  S. 
i.,,«t  otfif-e  nt  North  Attleboro,  Mass.,  awarded  to  JAMES  A. 
MUNROe!  North  Attleboro,  at  $50,500.  Noted  July  8  and 
.\iig.    lii. 

Telenhones.  Btc^— New  London,  Conn.— Bids  will  be  re- 
ceived Inu"  11  aTm..  Oct.  2,  by  H.  R.  Stanford,  Ch  Bureau  of 
Y  r.ls  and  Docks  Navy  Dept.,  Washington,  D.  C.  for  four 
U-lephones,  eltcttic  fixtures  and  wiring  at  Naval  Station,  New 
London.  ,    ,  .       , 

•Air  <;ompre«»or»— Buffalo.  N  Y._Bids  will  be  received 
wntil  2  n  m  Oct  4,  by  Lighthouse  Inspector,  Buffalo,  N.  Y.,  foi 
fcl^u.  ai?-comp.essor  units  for  fog-signals  at  Cleveland  and 
.\shtabula.    Ohio. 

Post  Offlce — Gouverneur.  N.  Y.— Bids  received  Sept.  10  by 
\cting  Supe?^ng  Architect,  Washington  D.  C  for  post 
nfVw'p  at  Couveneur  N  Y.,  (a)  limestone,  (b)  sandstone,  from: 
W  H  FisVen  &  CO.  New  York,  (a)  $54,300.  (b)  $56^00;  James 
Devault  Canton;  Ohio,  (a)  $52,000.  (b)  $53,750;  William  H. 
Egan.  New  York    (a)  $52  888;   (b)   $53,900.     Noted  Aug.  5. 


Heating — New  York,  N.  Y^. — Bids  received  Sept.  10  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Washington,  D.  C,  for  heating 
alterations  in  New  York  post  offlce,  from;  William  J.  Olvany, 
New  York,  $S,900;  Walker  &  Chambers,  New  York.  $8,760; 
Almirall  &  Co.,  New  York,  $8,345. 

UoatlioiLsv — Oswego,  N.  Y. — Bids  will  be  received  until 
2  p.m.,  Oct.  4,  by  United  States  Coast  Guard,  Treasury  Dept., 
Washington,  D.  C,  for  boatliouse  and  accessories  at  Oswego 
Coast  Guard  Station,  Oswego,  N.  Y.  D.  P.  Foley,  Act.  Capt. 
Commandant,  Coast  Guard. 

•  Stone  Repairs — Cold  Spring,  N.  J. — Lowest  bid  received 
for  stone  repairs  to  jetty  at  Cold  Spring  Inlet  was  that  of 
Coast  &  Lakes  Repairing  Co.,  New  York,  N.  Y.,  at  $29,520. 
Noted  Aug.  5. 

Post  Office — Monongahela,  Penn. — Bids  will  be  received 
until  3  p.m.,  Oct.  27,  by  James  A.  W^etmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  U.  S.  post  office  at 
Monongahela,    Penn. 

+.4ir  Compressors — Pittsburgh,  Penn. — Contract  for  air 
compressors,  gas  engine,  turbine,  electric-light  plant,  etc..  at 
Lock  No.  6.  Monongahela  River,  awarded  to  HALL  STEAM 
PUMP  CO.,  Pittsburgh,  at  $4,444.  Noted  July  29  and  Sept.  9. 
+Hoiises — Pittsburgh,  Penn. — Contract  for  building  two 
brick  houses  tor  lockkeepers  at  Dam  No.  10,  Ohio  River, 
awarded  to  E.  M.  EVERSON,  Brilliant,  Ohio,  at  $11,100.  Noted 
July  29  and  Sept.   9. 

•+Lock  Gates,  Ete. — Pittsburgh,  Penn. — Contracts  for  steel 
lock  gates,  valves,  and  lock-.i]"  1  1 1  inu  machinery  at  Lock  No. 
6,  Monongahela  River,  aw^,Ml,,l  i.>  THOMAS  CARLIN  SONS 
CO.,  Pittsburgh,  at  $7,600  fm  s.  .  linn  .\,  and  to  UNION  FOUN- 
DRY &  MACHINE  CO.,  r'ittsi.uij-'h,  ut  $13,557  for  Section  B 
Noted  July  29   and   Sept.   9. 

Dredning — Baltimore,  Md. — Bids  were  received  Sept.  15 
by  U.  S.  Engineer,  Baltimore,  for  dredging  in  rivers  and  har- 
bors on  east  shore  of  Chesapeake  Bay  from;  Maryland 
Dredging  and  Contracting  Co.,  Baltimore.  26.5c.  per  cii.yd. 
(recommended  for  acceptance);  Dorey  &  Miller  Co.,  Washing- 
ton D  C.  27.75c.;  River  and  Harbor  Improvement  Co.,  Phil- 
adelphia, Penn.,  27c.;  Norfolk  Dredging  Co.,  Norfolk,  \a., 
29c.      Noted    Aug.    19. 

+Derrick  Boat — W^ashington,  D.  C. — Contract  for  steel  der- 
rick boat  awarded  to  DRAVO  CONTRACTING  CO..  Pittsburgh. 
Penn.,  at   $24,300.     Noted  July  29  and  Sept.  2. 

Grading — Washington,  D.  C. — Bids  will  be  received  until 
2pm  Oct  4,  by  Secretary  of  District  Commissioners,  Room 
509  District  Bldg.,  for  approximately  19,500  cu.yd.  grading  on 
several  streets. 

Pumping  Unit — Washington,  D.  C. — Bids  will  be  received 
until  2  p.m.,  Oct.  11,  by  Commissioners  of  the  District  of 
Columbia  for  one  steam  turbine-driven,  centrifugal  pumping 
unit.      Capacity,   5,000,000  gal.   in   24   hr. 

+Post  Offlce — Charlotte,  N.  C. — James  A.  Wetmore,  Act. 
Superv  Arch.,  awarded  contract  for  post  offlce  at  Charlotte, 
sandstone  construction,  to  J.  A.  JONES  &  CO.,  Charlotte,  at 
$207,000.      List    of    bids    noted    Sept.    16. 

+Bulkliead  and  Doek — Charleston,  S.  C. — Lighthouse  In- 
spector awarded  contract  for  bulkhead  and  dock  for  Sixth 
District  lighthouse  depot  to  CHARLESTON  ENGINEERING 
&  CONTRACTING  CO.,  Charleston,  at  $8,745  and  $46,418  respec- 
tively.    Noted  Aug.  5. 

Cell  Fronts,  Locking  Devices— Atlanta,  Ga.— Bids  received 
.Sept.  10  by  Superintendent  of  Prisons,  Dept.  of  Justice,  Wash- 
ington D  C,  for  steel  cell  fronts,  and  mechanical  locking 
device  at  U.  S.  Penitentiary,  Atlanta,  Ga  ■  (a)  .and  <b)  from: 
Mesker  Bros.  Iron  Co.,  St.  Louis,  Mo.,  (a)  $17  125  (b)  $15,875. 
Van  Dorn  Iron  Work.s,  Cleveland.  Ohio,  (a)  $25,815.  (b)  $22420; 
A  F  Wagner.  Architectural  Iron  Works.  Milwaukee.  Wis., 
(a)    $22,415,    (b)    $21,375. 

•♦Post  Office — Palatka,  Fla. — Contract  for  post  offlce  at 
Palatka  Fla.  aViirded  to  WESTCHESTER  ENGINEERING 
CO.,  White  Plains.  N.  Y.,  at  $39,562.  Noted  July  22  and  Sept.  9. 
Attendants'  Quarters— Tampa,  Fla.— Bids  were  received 
Sept.  20  bv  Acting  Supervising  Architect,  Washington,  DC 
for  construction  of  attendants'  quarters,  disinfecting  shed, 
oil  house  and  wharf  at  Tampa  Bay  from;  A.  Basstord. 
Tampa  $53740;  E.  Hart.  Norfolk,  Va.,  $52,110;  Algernon 
Blair,    Montgomery,    Ala.,   $54,000.      Noted   Aug.    26. 

Levee  Work — New  Orleans,  La. — Bids  will  be  received  until 
11am  Sept.  28,  at  U.  S.  Engineer  Offlce,  Queen  and  Crescent 
Bldg  Ne\v  Orleans,  for  about  1,093,400  cu.yd.  earthwork  in 
Lower  Tensas  and  Atchafalaya  levee   districts. 

•  Post   Office — Newcastle,    Ind. — Bids   will   be    received   until 
3pm'  Oct.    27,    by    James    A.    Wetmore,    Act.    Superv.    Arch 
Treasury    Dept.,    Washington,    D.    C.    for    U.    S.    post    offlce    at 
Newcastle.  Ind. 

Post  Office-Seymour.  Ind.— Bids  will  be  received  until  3 
p.m..  Oct.  30.  by  James  A.  Wetmore,  Act  Superv.  Arch 
Treasury  Dept.,  Washington,  D.  C,  for  U.  S.  post  office  at 
Seymour. 

Structural  Steel — Leavenworth,  Kan. — Bids  received  Sept. 
10  bv  Superintendent  of  Prisons.  Dept.  of  Justice,  Washington 
D  (T  for  structural  steel,  reinforcing  material,  etc.,  for  cell 
blocks  in  Leavenworth  Prison,  from;  Mesker  Bros.  Iron  Co., 
St.  Louis,  Mo.,  $43,575;  Crown  Iron  Works  Minneapolis,  Minn.. 
$48,068;   St.   Paul   Foundry  Co.,   St.   Paul.  Minn..    $55,880. 

Canal— Powell.  Wyo.— Bids  will  be  received  until  2  p.m., 
Oct.  20,  bv  United  States  Reclamation  Service,  Powell,  Wyo., 
for  canal 'and  structures  on  the  Shoshone  Project,  Wyoming. 
Work  includes  560,000  cu.yd.  excavation,  1,400  cu.yd.  reinforced 
concrete,  9,000  sq.yd.  grouted  paving  and  Placing  in  structures 
about  130  M.  ft.,  b.m.,  of  lumber.  A.  P.  Davis,  Ch.  Engi.. 
Reclamation  Ser. 

Building— Kirksville,  Mo.— Bids  will  be  received  until  Oct. 
•»8  by  Supervising  Architect,  Treasury  Dept.,  Washington,  D. 
C     for  U    S.   public  building  at   Kirksville,  Mo. 


Remodeling    Post    Office— Moberly,    Mo.— Bids    will    be 
r-piverl     imtil     3     n  m       Oct      15,    by    James    A.    Wetmore,    Act. 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  extension 
and  remodeling  of  U.  '^    -— '  ""=-  "'  ^T"— 1- 


post  offlce  at  Moberly. 


Soi)ti-ml)iM-  •2;!,  l!)i: 
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A+PuMt  oniff  -Ciaiul  Junction,  Colo. — Contract  lor  post 
office  at  Granii  J  unction.  Colo.,  awarded  to  DIETER  & 
WENZEL,  CONSTKUCTION  CO.,  Wichita,  Kan.,  at  $106,821. 
Noted  July  22  and  .Sept.  2. 

BuildiufcN — Bremerton,  Wash. — Bids  received  Sept.  11  by 
Bureau  of  Yards  arul  Docks,  Washington,  D.  C,  for  one  steel 
shell  house,  and  two  lirick  magazines  at  Puget  Sound  Navy 
Yard,  from;  Booker.  Kiehl  ^v;  Whipple,  Seattle,  $33,sr>7:  Arvid 
Levergreen,  Seattle,  $:ii;.410;  Jlartin  &  Dugan,  Seattle,  $34,913. 
Noted  Auk.   12. 

.\nval  liu|>rovriiieii«M — Pearl  Harbor,  Hawaii — Bids  were  re- 
ceived Sept.  IS  by  Bureau  of  Yards  and  Docks,  Washing- 
ton. D.  C.  for  improvements  at  Naval  Station.  Pearl  Harbor, 
consisting  of  wharf,  torpedo-boat  piers  and  marine  railwa.v. 
Bids  were  askid  as  follows:  (a)  Wharf  complete,  (b)  piers 
Nos.  1.  2.  3  and  4;  (bl)  jjiers  Nos.  1.  2  and  3;  (b2)  piers  Nos. 
1  and  2:  (hS)  price  per  lin.ft.  increase  or  decrease  in  length 
of  concrete  piles.  Bids  were  received  from:  Spalding  Con- 
struction Co.,  Rialto  Bldg..  San  Francisco.  Calif.,  (a)  $163,- 
S1G6:  (b)  $118,943:  (bl)  $90,320;  (b2)  $61,503;  (b3)  $1..tO. 
Hawaiian  Dredging  Co..  Honolulu.  Hawaii,  (a)  $l,-).-),000;  (b) 
$113,953;  (bl)  $.S5,S70;  (b2)  $5S.S00:  (b3)  $1.40.  John  Monk, 
Sliaron  Bldg.,  San  Francisco,  Calif.,  (b)  $134,000;  (bl)  $119,- 
000;     (b2)    $86,000;    (b3)    $1.50. 

Town  Iinprovementx — .\nchorage,  Alaska — Townsite  of 
Anchorage,  Alaska,  under  supervision  of  Alaskan  Engineering 
Commission,  contemplates  town  improvements,  water  works, 
electric-power  plant,  telephone,  sewers  and  street  improve- 
ments. J.  G.  Watts,  Townsite  Engr..  would  like  catalogs  and 
other  information. 

MISCKLLAXEOl  S 

Drjdook — Boston,  Mass. — Contract  will  probably  be 
awarded  to  Holbrook,  Cabot  &  Rollins  for  drydock  by  Execu- 
tive  Council. 

Bar^e  Canal  Work — Albany.  N.  Y. —  (Official) — Bids  were 
received  Sept.  14  by  W.  W.  Wotherspoon,  State  Supt.  of  Pub. 
Wks..  for  Contract  L.  Crvuga  and  Seneca  Canal:  Scott  Bros., 
Rome,  at  $59,928:  Cheslev,  Earl  &  Heimbach,  Inc..  Buffalo, 
$62,046,  and  Stanley  Construction  Co.,  Buffalo,  $63,061;  and  for 
Terminal  Contract  40:  J.  E.  Bishop,  Syracuse,  $25,515,  was 
low   bidder. 

Freiprht  Shed — New  York,  X.  Y, — (Borough  of  Brooklyn) — 
(Official) — Bids  will  be  received  until  noon,  Oct.  1.  by  R.  A.  C. 
Smith.  Comr.  of  Docks,  Pier  A.  Manhattan,  for  Contract  No. 
14  73   for   freight   shed   on   pier  near   35th   St. 

Freisht  Shed — New  York,  N.  Y. —  (Borough  of  Brooklvn) — 
(Official) — Snare  &  Triest.  New  York,  at  $213,370.  low  bidder 
for  dock  freight  shed  on  pier  at  30th  St.     Noted  Sept  .9. 

Pier — New  York.  N.  Y. —  (Borough  of  Brooklyn) — Sink- 
ing Fund  Comnii.ssion  will  build  new  pier  near  pier  at  Dream- 
land   Park,    Coney    Island.      R.    A.    C.    Smith,    Dock    Comr. 

+Ballast — New  York,  N.  Y. —  (Borough  of  Manhattan)— 
(Official) — Contracts  awarded  bv  Public  Service  Commission  to 
UPPER  HUDSON  STONE  CO..  at  $228,010  tor  (a),  and  to 
HAVERSTRAW  CRUSHED  STONE  CO.,  at  $26,320  for  (b),  for 
stone.  (Contract  (c),  awarded  by  Commission  to  Upper  Hud- 
son Stone  Co.  withdrawn  and  bids  will  be  readvertised.  Noted 
Sept.   16. 

BxtendinK  Pier — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)—  (Official) — Bids  will  be  received  until  noon,  Sept.  2S, 
by  R.  A.  C.  Smith,  Comr.  of  Docks.  Pier  A.  Manhattan,  for 
extending    Pier    22,    near    Jay    St.,    North    River. 

Creek  Improvements — North  Tonawanda,  N.  Y. — Bids  were 
received  bv  Superintendent  of  Public  Woi-ks  for  improving 
.'lawyer's  Creek:  H.  S.  Kerbaugh.  Inc..  Buffalo,  $9,800,  and 
Easfover  Construction  Co..  Inc..  Utica,  $10,200. 

+Jettie!i — Atlantic  City.  N.  J. — Contract  awarded  to  J.  W. 
INGERSOLL,  at  $22.03 1,  for  jetties  at  Iowa  and  Boston  Ave. 
John  W.  Hackney,  City  Engr. 

Inland  AVaterway — Brielle,  N.  J. — Bids  will  soon  be  received 
by  New  JerseT  State  Commerce  &  Navigation  Board  for 
Barnegat  P.ay-Manasuan  River  inland  waterway,  to  form  link 
in    Cape    May    canal. 

Pier — Camden.  N.  J. — Harbor  Commissioner  plans  pier  at 
2Sth  St.     L.  H.  Farnham,  City  Engr. 

Meter  Repair  Station — Newark.  N.  J. — Bids  will  be  re- 
ceived until  Sept.  30  for  meter  repair  station  at  14th  Ave. 
and  South  Eighth  St.  for  Water  Department.  M.  R.  Sherrerd, 
Ch.    Engr.      Estimated    cost.    $21,000. 

Bnlkliead — Eddystone,  Penn. — Baldwin  Locomotive  Works 
contemplates  bulkhead  on  Delaware  River.  Estimated  cost, 
$200,000. 

Flood  Protection — Erie.  Penn. — Surveys  being  made  for 
improvement  of  Mill  Creek  by  Farley  Gannett,  Harrisburg. 
B.   E.   Briggs,   City   Eng.      Noted  Aug.   26. 

Dam — Green  Lane,  Penn. — State  surveyors  making  sur- 
veys for  rebuilding  Klondike  dam,  which  was  recently  broken. 

Coal  Storase — Philadelphia,  Penn. — Bids  will  be  received 
until  Sept.  30  for  coal  storage  and  appliances  for  Queen 
Lane  pumping  station,  at  Ridge  Ave.  and  School  Lane  for 
Department    of    Public   ^Vorks.      J.    S.    Ely,    Asst.    Engr. 

Superstrnctupes — Philadelphia.  Penn. — Bids  will  be  re- 
ceived until  Oct.  31  by  A.  M.  Taylor,  Dir.  Dept.  of  City  Transit, 
for   superstructures   of   Frankford    Elevated   line. 

+Tnnnel — Rittersville,  Penn. —  (Allentown  post  office)  — 
Contract  awarded  to  W.  A.  STEIN  &  CO.  for  concrete  tunnel 
at    State    Homeopathic    Hospital. 

+BnlkheadN — Jacksonville,  Fla. — Contract  awarded  to 
WADE,  POWERS  &  WADE.  Jacksonville,  for  sheet  steel  pil- 
ing and  wood  work  for  bulkhead  for  Commodore's  Point 
Terminal   Co.      Noted    Aug.    12. 

+Canal — Parish.  Fla. — Contract  awarded  to  EDGAR 
CHAPMAN.  Plant  City,  at  about  $125,000,  for  canal  work  in 
Gamble    Creek    Drainage    District.      Noted    July    29. 

Barite  liine — Shreveport.  La. — Press  reports  state  .Shreve- 
port  conteniplates  barge  line  between  .Shreveport  and  New 
Orleans.       J.    B     .\rkis    and    J.    B      Atkins,     interested. 
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SoldierH  .Monument — Bloomlleld,  Ind. — -Green  County  Coun- 
cil   voted    $25,000    bonds    for    soldiers'    monument. 

Dock — Peoria,  111. — Citizens  contemplate  dock  at  Cedar  St. 
and    river. 

Ilarlior  ImprovementN — Milwaukee,  Wis. — Harbor  Commis- 
sion will  ask  for  appropriation  of  $200,000  for  harbor  im- 
provements. 

Sea  Wall — Muscatine.  Iowa — Vertical  sea  wall  will  be 
built  along  Mississippi  River.     J.  Kimball,  Davenport,  Engr. 

mtch — Mankato,  Minn.-County  Ditch  No.  38  will  be  built 
at    estimated    cost  of  $98,107.      It  will  be  28   miles  long. 

Drainage — Strong  City,  Kan. — Surveys  ma<le  for  drainage 
district   in   Chase   County. 

IlrainaKo — Tekamah,  Neb. — (Official)  —  Bids  will  be  receiveil 
until  noon,  Oct.  2,  by  Towl  Engineering  Co.,  Oniaha,  for 
5110.000  cu.yd.  of  excavation  on  old  ditches  and  300,000  cu.vd. 
of  new  excavation. 

Drniuaee — Harrisonville.  Mo. — Citizens  of  Cass  and  Bates 
Counties  plan  drainage  district  to  drain  about  20,000  acres 
along  Grand  River.  J.  H.  McCulloh,  Gaiden  City,  inter- 
ested.     Estimated    cost,     $250,000. 

Flood  Protection — Kansas  City,  Mo. — Surveys  will  be  inade 
for    Hood    protection    work    on    Turkey    Creek. 

Subway — .St.  Louis,  Mo. — St.  Louis  Suliwav  &  Elevated 
Corporation  being  formed  and  will  build  suljwav  to  down- 
town section.  James  D.  Houseman,  F.  E.  .Niesen,  Bank  of 
Commerce  Bldg.,  J.  E.  Hereford.  Pres.  Trust  Co.  of  St.  Loui  ; 
County,    and    others,    interested. 

Ditches — Pocahontas,  Ark. — (Official) — Bids  will  be  re- 
ceived until  Oct.  1  by  T.  Z.  Johnson  for  ditches  in  Township 
18,    about    83,371    cu.yd.    of   earth    removal. 

Wharf — Beaumont,  Tex. — According  to  press  reports  bids 
being  received  by  Wharf  &  Dock  Commission  for  second 
unit    of    Municipal    Wharves. 

Drainage — Cuero.  Tex. — Bonds  for  $30,000  sold  bv  De  Witt 
County    for    Drainage   District    No.    1. 

Dock — Maryhill,  Wash. — Concrete  dock  will  be  built  by 
Portland    Dock    Commission. 

Swimmint;  Pool — Spokane.  Wash.. — Citv  Council  plans  swim 
ming  pool  at  estimated  cost  of  $10,000.  G.  W.  Duffv,  Citv 
Clk. 

+Dock — Portland,  Ore. — Contract  awarded  to  J.  A.  BACK- 
STRAND,  at   $12,150,   for  municipal  dock  at  Stark  St. 

♦  Levees — Arbuckle,     Calif. — Contracts    awarded     for     levee 
work    as    follows:       ASA    KALFSBKCK.    at    $4,502,    for     work 
along    Baldson    lands;    W.    T.    WH^KTNS   &    SON,   at    $8,040.    for 
line    on    Sycamore    slough    to    Han'num 
$4,500   for  work  in   Disti'ict 
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+Thomaston.  Maine — Contract  for  municipal  building 
awarded  J.  W.  BISHOP  CO.,  Worcester,  Mass.  Estimated  cost, 
$50,000. 

Boston,  Mass. — Bids  will  be  received  bv  Citv  Hospital  De- 
partment until  Sept.  25  for  additions  to  11  hospitals.  Wells  & 
Dana,  29  Central  St.,  Arch. 

♦Boston,  Mass. — Contract  for  store  and  office  building  for 
High  St.  Trust  awarded  JAMES  BLACK  MASONRY  &  CON- 
TR.\CTING  CO.,  Boston.     Noted  July  29. 

*+Boston,  Mass. — Contract  for  Administration  Building 
on  Fruit  St.  for  General  Hospital  awarded  NORCROSS  BROS.. 
Tremont   Bldg.,    Boston.      Estimated   cost,    $150,000. 

Brockton,  Ma.ss. — Bids  will  be  received  about  Oct.  5  fin- 
theater,  store  and  office  buildnig  for  Crescent  Amusement 
Co..   Boston.      Estimated  cost.   $400,000. 

+  Brockton.  Mass. — Contract  for  theater  at  Main  and  School 
St.  for  Empire  Theater  Co.  awarded  DAVID  IRVING  CO.,  31 
High    St.      Estimated    cost,    $40,000. 

+rambrldKe,  Mass. — City  of  Cambridge  awarded  contract 
for  hospital  and  boiler  house  to  WALSH  BROS..  Cambridge, 
at    $78,000.      Noted   Sept.    16. 

Chelsea,  Mass. — Bids  will  be  received  bv  the  Jlavor  until 
Sept.  30  for  three-story  addition  to  Williams  School.  Esti- 
mated cost.  $112,000.  Wilham  &  Hopkins,  Bo.-,ton,  Arch. 
Noted  July  29. 

Chicopee,  Mass. — Congregation  St.  Stanislaus  Politrh  Church 
will  build  new  school.     Lawrence  Cyman,  ^astor. 


Dedham,  Mass. — Bids  will  be  received  un  il  .Sept.  25  bv 
James  G.  Hutchison,  Arch.,  101  Tremont  St..  Boston,  for  build- 
ing  for   Deham   Masonic  Lodge.      Estimated   cost,    $40,000. 

Foxboro,  Mass. — Bids  w'cre  received  for  connecting  cor- . 
ridor  at  Fo.xboro  State  Hospital  for  Commonwealth  of  Mass.a- 
chusetts  as  follows:  James  A.  Munroe.  $42,812:  C.  S.  Cunning- 
ham &  Sons  Construction  Co..   $42,812;  D.  L.  Shepherd,   $44,000. 

+I,ynn,  Mass. —  (Official) — Contract  for  three-storv.  104x 
133-ft.,  market  building  for  J.  B.  Blood  &  Co..  Ellis  and  Sils- 
bee  St..  awarded  TURNER  CONSTRUCTION  CO.,  11  Broadway, 
New  York. 

Marlboro,  Mass, — School  Committee  approved  plans  of  J. 
F.  Simpson.  Arch.,  Newark,  N.  J.,  for  new  school.     Estimated 

cost,   $40,000. 

+Ncw  Bedford,  Mass. — Contract  for  Maternity  Building  at 
St.  Lukes  Hospit.ll  awarded  J.  W.  BISHOP  CO.,  'W'orcester 
Estimated   cost.    $50,000. 
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Snlrm,  Muhn. — Xaumkeag  Steam  Cotton  Co.  will  build  office 
building   at  Conerress   and    Lynch   St.      Kstimated    cost.    $53,000. 
Woroenter,    MnNN. — Burgess    &    Land,     Boston,    Mass..    plans 
sevfn-story  business  block  at  Fedi-ial   St.  and   .Vllcn  Court. 

+l'ruTiilence.  U,  I. — Contract  for  18-rooni  school  at  Beau- 
fort St.  and  Mt.  Pleasant  Ave  awarded  HOPE  BUILDING  CO., 
S7  Weybosset  St..  Providence,  at  $144,435.     Noted  Aug.  26. 

I>ruvi<lence,  R.  1. — Bids  will  soon  be  received  for  two-storv, 
12Sxl39-ft.,  church  for  Central  Baptist  Society.  Jackson, 
Robertson  &  Adams.   121fi   Turks  Head   Bldg..  Arch. 

•A-.^Ikany,  X.  Y. —  (Official) — Bids  will  be  received  until 
3  p.m.,  Oct.  5,  by  Trustees  of  I'ublic  Buildings,  Executive 
Chamber,  Capitol,  Albany,  for  alterations  in  Capitol.  Noted 
Aug-.  12. 

En.tt  .Vurora.  N.  Y. — Plans  prepared  bv  Harris  &  Merritt, 
Arch..   Buffalo,   for   hig-h   school.      Estimated   cost.    $110,000. 

HickMville,  N.  V. — Plans  being  prepared  bv  Holmes  & 
\Vinslow.  .-Vrch..  103  Park  Ave.,  New  York,  for  building  foi- 
Bank  of  Hicksville. 

IVcw  York,  N.  Y.— (Borough  of  Manhattan) — Plans  pre- 
pared by  William  H.  Birkmire,  Arch.,  for  12-storv  mercantile 
building  at  53-57  West  23d  St.  through  to  34  West  24th  St. 
for  Nameloc  Co.     Estimated  cost.  $300,000. 

Xew  York,  N.  Y'. —  (Borough  of  Manhattan) — Plans  pre- 
pared by  Ernest  Plagg.  .^rch.,  for  eight-story  hospital  on 
Broad  St.      Estimated   cost,   $150,000. 

+-\ew  York,  X.  Y'. —  (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  office  building  at  42d  St.  and  Madison  Ave.  for 
August  Heckscher,  576  Fifth  Ave.,  awarded  to  RUSSELL  B. 
SMITH,   305  Madison  Ave.      Estimated  cost,   $600,000. 

+Xew  Y'ork,  X.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  loft  building  at  27  Cliff  St.  for  27  Cliff  Street 
Corporation,  431  West  14th  St.,  awarded  STANDARD  CON- 
CRETE STEEL  CO.,  413  East  31st  St.  J.  S.  Malier.  431  West 
14th   St.,   .A-rch. 

Rochester,  X.  Y'. — Plans  being  prepared  by  Komes  & 
Kauzor,  .\rch..  Pittsburgh.  Penn.,  and  C.  W.  Eldridge,  Assoc. 
.■\rch.,  Rochester,  for  parish  house  and  church  for  Holy  Rosary 
congregation.      Estimated    cost.    $60,000. 

Bayonne,  X.  J, — Board  of  Education  plans  to  rebuild  Public 
School   No.    4.      Estimated   cost,   $130,000.      Noted   July   29. 

Elixnlieth,  X.  J. — National  Bank  of  Elizabeth  contemplates 
new   building.      Estimated   cost.    $75,000. 

Jersey  City,  X.  J. — Date  for  receiving  bids  for  county  jail 
for  Hudson  County  extended   to  3   p.m.,  Oct.   7.     Noted   Sept.   2. 

+JerNey  City,  X.  J. — Contract  for  Public  School  No,  5.  Smith 
and  Robert  St.,  North  Bergen,  awarded  J.  J.  MARIONE  CON- 
STRUCTION  CO.,   at    $65,480. 

Xen-ark,  X.  J. — Members  of  Salaam  Temple,  Nobles  of 
Mystic  Shrine,  contemplate  mosque.  Estimated  cost.  $250,000. 
.\.  C.  Snyder,  Second  Ave.,  Chn.   Bldg.  Com. 

Phllailelphln.  Penn. — .\bel  Bottoms  &  Sons  Co.,  at  $59,989, 
submitted  the  lowest  bid  for  addition  to  Mclntvre  School.  39th 
and   Gordon    St. 

+Philndelphia,  Penn. — Contract  for  police  and  fire  station 
at  Huntington  Park  Ave.  and  Schuyler  St.  awarded  HARRY 
H.   WKHMI'^YKR,   Philadelphia,   at   $104,000. 

Pltt.sl>nrKh,  Penn. — Braddock  General  Hospital  plans  three-  . 
story  addition.      Estimated   cost.   $80,000. 

■\Vilkes-narre.  Penn. — Plans  being  revised  by  Sturdevant  & 
Poggi,  Arch..  Coal  Exchange  Bldg.,  for  Masonic  Lodge  Build- 
ing.     Estimated   cost.    $75,000. 

+Prlnceton,  W.  Va. — Board  of  Education  awarded  contract 
for  school  at  Konah  and  Richie  St.  to  JAMISON  &  K.\RNS, 
Princeton.      Estimated   cost,    $65,000. 

\Vlnst«n-Salem,  X,  C, — B.  S.  Womble  plans  business  build- 
ing on  West  Fourth  St.  near  Cherry  St.  Estimated  cost, 
$40,000. 

Chattanooi^ra,  Tenu. — Plans  being  considered  by  Congre- 
gational Church  for  new  building.  Estimated  cost,  $50,000. 
C.   H.   Meyers.   Pastor. 

niaReon',  Ky. — According  to  press  reports  hotel  will  be 
built   on    Green   St.      Estimated   cost,    $50,000. 

Canton,  Ohio — Bids  will  be  received  about  Oct.  1  for  high 
school.  Estimated  cost,  $700,000.  N.  C.  Lane,  Clk.,  Bd.  of 
Education. 

rineinnatl,  Ohio — Bids  will  be  received  until  Sept.  25  by 
Harrv  Hake  and  Charles  H.  Kuck,  Arch.,  1105  Cincinnati  & 
Subuiban  Bell  Telephone  Bldg.,  for  bank  and  office  building 
for  Provident  Savings  Bank  &  Trust  Co.  Estimated  cost. 
$100,000. 

+('levp|anil,  Ohio — J.\MBS  L.  STEW.\RT,  Cleveland,  award- 
ed contract  for  addition  to  HoUenden  Hotel,  Superior  and 
East  Sixth   St.      Estimated  cost,    $200,000.      Noted   Aug.    26. 

+ClevelaniI,  Ohio — Contract  for  school  on  Aetna  Rd.  for 
Congregation  of  Christ  awarded  E.  CONVERSE,  Massillon,  at 
$45,000.      Noted   Aug.    12. 

Dayton,  Ohio — Preliminary  plans  prepared  by  Albert  Pretz- 
inger  and  Edward  P.  Musselman.  .\rch.,  for  three-story  school. 
Estimated  cost.  $150,000.     C.  J.  Schmidt,  Clk.,  Bd.  of  Education. 

+Irontnn,  Ohio — Contract  for  hotel  and  store  building  for 
Tronton  Hotel  Co.  awarded  to  RRED  CONSTRUCTION  CO., 
Charleston.  W.  Va.     Estimated  cost,  $175,000. 

Marion,  Ohio — Bids  will  be  received  until  noon,  Oct.  2,  bv 
Jeanette  L.  Hutchinson.  Clk.,  Bd.  of  Education,  for  high 
school.      Marriott.   Allen  &  Hall,   Columbus,  Arch. 

PortMDionth,  Ohio — Ritter  Bates  will  build  hotel  on  Gallia 
St.  west  of  Gay   St.      Estimated   cost,   $250,000. 

Y'oDniiMtown,  Ohio — Plans  being  prepared  bv  Knox,  Elliott, 
1248  Rockefeller  Bldg.,  Cleveland,  for  hotel,  theater  and  store 
building  for  Realty  Trust  Co.      Estimated  cost,   $300,000. 

ZaneMvillp,  Ohio- 
house  and  grandstar 
Corry  St.,  Arch. 

CoiumbuN,  Ind. — Graham  &  Hill,  Arch.,  Indianapolis,  re- 
tained to  nrepare  plans  for  temple  for  St.  Johns  Lodge  of 
Masons.     Estimated   cost,   $40,000. 


InilianaiioliH,  Ind. — Preliminary  plans  being  prepared  by 
Rubush  &  Hunter,  Arch.,  for  three-story  building  for  Masonic 
Scottish    Rite    Temple    Association.      Estimated    cost,    $500,000. 

Terre  Haute,  Ind — Plans  being  prepared  by  A.  Hubbard, 
Arch.,  Champaign.  111.,  for  building  for  Masonic  Temple  Asso- 
ciation. Estimated  cost,  $100,000,  J.  N.  Hickmaln  1210 
Wabash  Ave..  Chn.   Bldg.  Com. 

Grand  Rniiids,  Mioh. — Bids  will  be  received  by  State  Mili- 
tary Board  until  9  a.m.,  Sept.  29,  for  armory  for  Grand  Rapids 
Battalion.      AA'illiamson  &  Crow,  Arch. 

ChieoKo,  111. — Plans  prepared  for  dormitory  for  Garrett 
Biblical  Institute.      Estimated  cost,   $150,000. 

Chlcneo,  III. — Plans  being  prepared  by  J.  B.  Dibelka,  IState 
-Arch.,  12S  North  Fifth  Ave.,  for  five-story  armory  for  First 
Cavalry,  I.  N.  G.  Estimated  cost,  $200,000.  Holabird  &  Roche 
104  South   Michigan   Ave.,   Consult,   Arch. 

^■Galesburg.  Ill, — Contract  for  seven-story  office  building 
at  Kellogg  and  Main  St.  awarded  HENRY  W.  HORST  CO., 
Rock  Island. 

•fEaii  Claire.  ^V!s. — Contract  for  city  hall  awarded  HOEPP- 
XER  &  B.VRTLETT.  Eau  Claire,  at  $65,000.     Noted  Aug.  19. 

+SheboyKan,  AVis. —  (Official) — Contract  for  citv  hall  award- 
ed by  Board  of  Public  Works  to  IMMEL  CONSTRUCTION  CO., 
Fond  du  Lac.      Estimated  cost,   $115,000.     Noted  Sept.   9. 

I'nion  Grove,  Wis. — State  Control  Board  plans  home,  for 
feeble-minded.     Estimated  cost.   $200,000. 

AVatertown,  "W^is, — Bids  will  be  received  bv  A.  Frattinger, 
Chn.,  Bldg.  Com.,  until  7  p.m..  Oct.  11,  for  hig'h  school.  Esti- 
mated cost.  $100,000.  Parkinson  &  Dockendorff,  La  Crosse, 
Arch. 
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-(Official) — Contract  for  science  hall  at  Iowa 
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plans   to    build    hotel. 


Xortb   \Va 

Dohmen.  Arc 
4SxS4xl50-ft, 
gregation. 

OttumM'n,    lon-a — Ottumwa    Stock 
Estimated   cost,   $150,000. 

Sioux  City,  lon-n — Plans  being  prepared  bv  W.  L.  Steel, 
Sioux  City,  and  Purcell  &  Elmslee,  Arch..  422  Auditorium 
Bldg.,  Minneapolis,  Minn.,  for  courthouse  for  Woodbury 
County.      Estimated   cost.    $500,000. 

+Tipton.  Io«-a — County  Commissioners  awarded  contractJ 
for  county  house  to  GUARANTEE  CONSTRUCTION  CO.,  Cedar! 
Rapids,  at  $44,714.     Noted  Aug    19. 

Waterloo,  Iowa— BLACKHAWK  CONSTRUCTION  CO., 
W"aterloo,  at  $50,000.  awarded  contract  for  freight  depot  for 
Waterloo,  Cedar  Falls  &  Northern  R.R. 

Minneapolis,    Minn. — Bids    being    received    by    Buechner 
Orth.  Arch.,  500  Shubert  Bldg.,  St.  Paul,  for  a  theater  for  M.  L.] 
Cohen    &  Co.,    239   Nicolett   Ave.      Estimated   cost,    $80,000. 

Minnpapolis,      Minn Finkelstein      &      Rubens      will      build  J 

motion-picture  theater  .  Estimated  cost,  $75,000. 

St.  Paul,  Minn, — Plans  prepared  by  Buechner  &  Orth.  Arch.,  1 
500  Shubert  Bldg..  for  theater  hotel  and  store  building  for] 
Herman    L.    Benz,    409    Jackson   St. 

St.  Paul,  Minn. —  (Official) — Bids  will  be  received  about  Oct. 
15  for  a  building  at  Cedar  and  Central  St.  for  Minnesota  State.] 
Historical   Societj'. 

Columbia,  Mo. — T.  B.  Hall  will  build  theater  at  Ninth  andj 
Cherry  St.      Estimated    cost.    $40,000. 

Kansas  City,  Mo. — Plans  being  prepared   by   Carl   Boiler 
Pro.,    Arch.,    G.avetv    Bldg.,    for    business    building    for    Altmanl 
Realty  Co.,   320   Altman   Bldg.      Estimated   cost.   $100,000. 

+  .Vrs:enta,  Ark. — Contract  for  Matthews  Building  at  Second] 
and  Main  St.  awarded  L.  COLL.\MORE.  Little  Rock,  at  $75,000. 

Beaumont,    Tex. — Plans    being    prepared    by    Cook     &     Co.,  | 
-Vrch..    for    seven -storv    hotel    at    Pearl    and    Crodkett    St. 
Likens  Ogden.      Estimated  cost,    $85,000. 

Corsieana,  Tex. — J  C.  Joplin  &  Bros.  .Houston,  at  $70,858, 
low  bidder  for  hospital  dormitory  for  Texas  State  Orphan's' 
Home   Association.      Noted   Aug.    12. 

Galveston,  Tex. — Galveston  Natatorium  Co.  being  organ- 
ized with  capital  stock  of  $175,000  to  build  four-story  rein- 
forced-concrete  natatorium. 

Lame.sa,  Tex. — Taxpayers  of  Dawson  County  voted  to  issue] 
$43,000   bonds  for  new   courthouse. 

Waeo,  Tex. — Work  will  soon  be  started  on  new  l)uilding-J 
for   Texas   Telephone  Co.      Estimated   cost,    $80,000. 

Pueblo,  Colo, — Election  will  be  held  Nov.  2  to  vote  for  | 
.$300,000  bonds  for  new  city  hall.     J.  M.  Jackson,  City  Clk, 

+Douglas,    Arir, (Official) — Contract   for   two    schools 

addition  to  high  school  awarded  to  T.  B.  STEWART,  Phoenix„ 
at    $70,500.      Noted  July   8. 

Turson,  Ariai. — Plans  are  being  prepared  by  Sidney  Mash-  1 
bir.  Arch.,  for  city  hall.     Bonds  for  $50,000  voted  for  purpose..] 

Seattle,  AVnsh. — Plans  being  prepared  by  P.  F.  Travis,. 
Arch.,  for  five-story,   120x215-ft.,   hospital  near   Seattle. 

+Seattle.  AVash. — Contract  for  seven-story  hotel  for  Im- 
perial Hotel  Co.  awarded  PUGET  SOUND  CONSTRUCTION  CO., 
Central   Bldg.,   Seattle,   at   $135,000. 

AVoodburn,  Ore. — Citizens  voted  to  issue  $40,000  bonds  for] 
school. 

Berkeley.  Calif (Official) — Contracts  awarded  for  build- 
ing to  be  known  as  Benjamin  Id.-  Wheeler  Hall  at  University 
of  California  as  follows:  E.xcavation  and  concrete,  COLLM.AN 
&  COLLM.\N,  $96,913:  ste.I.  P.ACTFTC  ROLLING  MILL  CO.. 
$49,420;  steel  erection,  CALIFORNIA  CONSTRUCTION  CO.. 
$11,475.     Noted  July  29. 


Susanville,  Calif Board  of  Supervisors  awarded  contr 

for  Courthouse  to  J.AMES  L.  McLAUGHLIN,  San  Francisco, 
$77,797. 

Visalin,  Calif. — City  plans  to  build  auditorium. 
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RAIL,\VAYS — STKAM    A\I>    Kl-I-U  TKKAI, 
PmiiONeil    Work 
i-tiout — Connecticut   Co.,    New    Haven,   Coi' 


I'ill 


tend  its  double-track  line  on  Main  St.,  East  Hartford.  C.  H. 
Chapman,    Mgr. 

New  York — Buffalo  &  Depew  Ry.  Co.  has  asked  Council 
for  frnnchise  for  extension  of  its  line  from  Ellicott  Rd.  and 
Central  Ave.  to  New  York  Central  R.R.  tracks.  G.  A.  Ricker, 
Ch.  Engr. 

.\ew  York — International  Ry.  Co.,  Buffalo,  N.  Y.,  plans  lines 
as  follows:  Between  Svcamore  and  William  St.,  in  1916; 
between  William  and  Seneca  St.  in  1917;  between  Sycamore 
and  Perry  St.  in  191S  and  East  Ferry  St.  and  Kensington  Ave. 
in  1919,  about  three  miles  in  all.     E.  G.   Connette,  Pres. 

New  York — International  Ry.  Co.,  Kenmore,  N.  Y.,  will 
double-track  its  main  line  in  Kenmore.  J.  C.  Sheldon,  Buffalo, 
Pur.  Agt. 

New  York — Western  New  York  &  Pennsylvania  Traction 
''o..  Olean,  N.  Y.,  plans  extension  from  Westons  Mills  to 
I  -uba  I^ake.     I.  W.  Miller.  Oleon,  Gen.  Mgrr. 

New  .lersey — Salem-Pennsgrove  Traction  Co.,  Salem,  N.  J., 
lias  asked  Council  for  franchise  for  construction  of  line 
lietween   Salem   and   Pennsgrove.     Noted  Aug.   26. 

Penusylvnniii — Phoenixville,  Valley  Forge  &  Strafford  Elec- 
tric Co..  Phoenixville.  Penn.,  has  plans  for  extension  of  its 
line  from  Valley  Forge  to  a  connection  with  Philadelphia 
&  Western  Ry.  at  Bridgeport,  about  seven  miles.  Thomas  E. 
O'Connell,  Phoenixville,  Pres.,  and  Gen.  Mgr, 

Virginia — Richmond,  Rappahannock  &  Northern  Ry.  Co., 
Richmond.  Va.,  have  had  surveys  made  for  proposed  line  from 
AVest  Point  to  Urbanna.     Warner  Moore,  Pres.     Noted  Aug.  19. 

West  Virginia — Glade  Creek  Coal  Co.,  Payetteville,  W.  Va., 
will  build  railway  from  Ephraim  Creek  to  mine  near  Lands- 
burg,   about   11   miles. 

West  Virsinin — Virginia  Rv.  Co.,  Winding  Gulf,  Va.,  en- 
gaged E.  M.  Merrill,  Raleigh  County  Bank  Bldg.,  Beckley,  W. 
Yn.,    as    engineer    for    work    on    Winding    Gulf    coal    property. 

North  Carolina — Carolina  &  Northwestern  Ry.,  Newton, 
N.  C,  will  improve  its  roadbed  by  straightening  its  line  and 
raising   tracks.      J.   W.    Fletcher,   Jr.,   Chester,   S.   C,   Ch.    Engr. 

North  Carolina — Virginia  Lumber  &  Box  Co.,  Goldsboro, 
N.  C,  will  build  railway  from  Sevensprings  to  Goldsboro.  W. 
L.   Muser,   Petersburg,   Va.,    Pres. 

South  Carolina — Blue  Ridge  Ry.  Co.,  Walhalla,  S.  C.  plans 
extension  from  West  Union  to  tunnel  through  Stumpliouse 
Mt.      J.   R.   Anderson,   Anderson,   S.   C,   Supt. 

South  Carolina — Charleston-Southern  Ry.  Co.,  Charleston, 
S.  C,  will  build  steam  or  electric  railway  from  Charleston 
to  Hutchinson  Island,  about  S6  miles.  Bright  Williamson, 
Darlington,   Pres. 

Georicin — Americus,  Hawkinsville  &  Eastern  Ry.,  Americus. 
Ga.,  plans  to  build  a  railway  from  Americus  to  Hawkinsville 
via  Byromville,  about  55  miles.  J.  S.  Morton,  Amei-icus, 
interested. 

Georgia — W^rightsville,  Odrian  &  Lyons  Ry.,  Adrian,  sold 
to  F.  .1.  Garbutt,  Sandersville,  Ga.     The  line  will  be  completed. 

Tennessee — H.  H.  Mayberry,  Nashville,  Tenn.,  interested 
in  railway  from  Edgefield  Junction  (Edenwold  post  oflfice) 
to    Springfield. 

Kentucky — Yellow  Poplar  Lumber  Co.,  Pikeville,  Ky..  will 
build  narrow  gage  railroad  to  its  lumber  mill  on  Shelby  Creek. 

Ohio — Mansfield  Public  Utilities  Co.  purchased  Mansfield 
Uy.,  Light  &  Power  Co.,  Mansfield.  Frederick  Hertenstein, 
Cincinnati,  Pres. 

Indiana — Brie  R.R.  Co.  appropriated  $2,000,000  for  double- 
tracking  and  elimination  of  surface  crossing  in  Poi-ter  Countj-, 
Ind.     R.  C.  Falconer,  New  York,  N.  Y.,  Supt.   of  Constr. 

Wisconsin — Minneapolis.  St.  Paul  &  .Saulte  Ste.  Marie  Ry., 
Minneapolis,  Minn.,  plans  to  extend  its  branch  line  between 
Stevens  Point  and  Portage  to  its  main  line  south  of  Milwaukee, 
including  Madison.     C.  N.  Kalk,  Minneapolis,  Ch.  Engr. 

Iowa — Des  Moines  City  Ry.  Co.,  Des  Moines,  Iowa,  will 
■  xtend  its  line  over  the  Seventh  St.  bridge,  purchase  25  steel 
cars  and  rebuild  20  miles  of  tracks.  Estimated  cost.  $2,000,000. 
[j.  L.  Sloss,  Des  Moines,  Supt. 

Iowa — Mason  City  &  Clear  Lake  Ry.  Co.,  Mason  City,  Iowa, 
plans  to  reconstruct  two  miles  of  track  in  Clear  Lake.  J.  F. 
Hanlon,  Pres. 

Minnesota — Reports  state  Great  Northern  Ry.  Co.  will  build 
line  from  Virginia,  Minn.,  to  Tower,  about  30  miles.  A.  H. 
Hogeland.  St.  Paul,  Ch.   Engr. 

Kansas — Anthony  &  Northern  Ry.,  Hutchinson,  Kan.,  hav- 
ng  surveys  made  for  extension  of  its  line  from  Trouseale  to 
Cinsley  and   Larned.     O.   P.  E;-ers,  Hutchinson.   Pres. 


Ivtiiisas — lola  Electric  Ry.,  lola,  Kan.,  contemplates  exten- 
sion of  its  lines  from  lol.a  to  Humboldt.  A.  G.  Paugh,  Ch. 
Engr. 

Missouri — Joplin  &  Pittsburgh  Ry.  Co.,  Kansas  City,  Mo., 
contemplates  purchase  of  Joplin-Parsons  line  of  Missouri. 
Oklaiioma  cSr  Texas  Ry.  with  view  of  converting  it  into  electric 
railwa>'.      W.   A.   Satterlee,  Gen.   Mgr. 

MisNourt — St.  Louis  Subway  &  Elevated  Corporation,  St. 
Louis,  Mo.,  will  build  4.76  miles  of  elevated  and  3.29  miles 
of  subway.  James  D.  Houseman  and  T.  Hiesen,  Bank  of 
Commerce   Bldg..    interested. 

Arkansas — Ozark  Ry.  Co..  Ozark,  Ark.,  recently  incor- 
porated, will  build  line  from  Greene  County  to  Rothville, 
Baxter  County,  Ark.     R.  S.  Wickersham,  Springfield,  Mo.,  Secy. 

Texas — About  .'iO  miles  of  electric  railway  will  be  built 
between  Temple  and  Marlin,  Tex.  S.  D.  Hanna,  Temple, 
Engr. 

Texas — Northern  Texas  Traction  Co.,  Dallas,  Tex.,  peti- 
tioned Board  of  Commissioners  of  Dallas  for  franchise  tor 
double-track  line  on  Jefferson  .St.  between  Oak  Cliff  Viaduct 
and  Commerce  St.     C.   E.   Hollerder,   Pur.  Agt. 

Texas — Texas  &  Pacific  Ry.  plans  branch  line  from  either 
Big  Springs,  Tex.,  or  Midland  to  Seminole.     G.  J.  Ganes,  Pres. 

Oklahoma — Reported  that  interurban  railway  from  Henry- 
etta  to  Dewar.  about  10  miles,   is  under  consideration. 

Oklahoma — Surveys  being  made  for  railway  to  connect 
Columbus,  Galena,  Baxter  Springs,  Miami  and  Centralia  by 
Oklahoma  &  Interstate  Ry.  Co.,  Miami,  Okla.  John  R.  Rose, 
Oklahoma  City,  Pres. 

WashimKton — Tacoma  Ry.  &  Power  Co.,  Tacoma,  Wash., 
will  extenil  its  line  to  Steilacoom.  G.  W.  Rounds,  Tacoma, 
Gen.   Supt. 

Citliforiiia — Bids  will  be  received  by  Board  of  Supervisors, 
San  Jose,  Calif.,  for  franchise  for  constructing  and  operating 
electric  railway.     Henry  A.  Pfister,  County  Clk. 

California — Municipal  Ry.  of  San  Francisco,  San  Francisco. 
Calif.,  contemplates  extending  its  line  on  Union  St.  through 
Presidio  reservation  to  Fort  Winfield  Scott.  T.  A.  Cashin. 
Supt.  and  Claim  Agt. 

California — South  San  Francisco  Ry.  &  Power  Co.,  South 
San  Francisco,  Calif.,  received  franchise  from  Council  and 
will  build  and  operate  single-track  or  double-track  electric 
line  over  extension  of  Grand  Ave.  Noted  Aug.  19.  W.  J.  Mar- 
tin. South   San  Francisco,   Pres. 

Allierta — Edmonton,  Dunvegan  &  British  Columbia  Ry.  will 
cimtinue  construction  of  its  line  to  Murray's,  Alta.  J.  D. 
McArthur,   Edmonton,   Pres. 

Bids  In   and  Contracts  Awarded 

South  Carolina — Southei*n  Ry.  Co.  awarded  contract  to  M. 
M.  ELKAN,  Macon,  Ga.,  for  second  track  from  Easlev  to 
Central  and  to  H.  J.  DUNAVANT  &  CO.,  Knoxville,  for  second 
track  from  Greenville  to  Easley.  W.  H.  Wells,  Easley,  Ch. 
Engr.  Const. 

Kansas — Cudahy  Packing  Co.,  Fowler,  Kan.,  awarded  con- 
tract to  CAMERON,  JOYCE  &  CO.,  Midland  Bldg.,  Kansas 
City,  Mo.,  for  grading,  bridging  and  laying  track  for  eight 
miles  of  railway  from   Fowler   to   its   silicafe   beds. 

HK AT,  LKiHT  A.\'D   POWER 

Proposed  Work 

N.  H.,  UeoT^vs  Mills — Arthur  S.  .Stocker  has  applied  to  Pub- 
lic Service  Commission  for  permission  to  install  electric-light 
s.\'sttfni. 


plans  new  i>ower 
will    build    power 


Mass.,  l.udhiw — Ludlow  Electric  Light  Co. 
house  on  ujip'  i    ICa.-^t   .'^t. 

N.  .Y.,   liultalo — l.ulTalo    Cold   Storage    Co. 
house.      Estimated  ei'Sl,    $45,000. 

N.  Y„  Warsaw — Warsaw  Gas  &  Electric  Light  Co.  has 
applied  to  Public  Service  Commission  to  install  electric-light 
plant   in  Warsaw  and  Gainesville. 

Penu.,  Confluence — Municipal  electric-light  plant  plans  to 
extend    transmission    lines    to    Ursina. 

Del.,  ^Vilniineton — Plans  being  prepared  by  Peucket  & 
Wunder.  Arch..  Philadelphia.  Penn..  for  baking  plant,  stable 
and  power  house  for  William   Freihofer  Baking  Co. 

Md.,  Baltimore — Carnegie  Steel  Co.  plans  storage  and 
power  plant  building  on  Wicomico  St.  between  Bush  and 
Elk  St. 

W.  Va.,  Martlnsltiiru' — Martinsburg  Power  Co.  will  be 
reorganized  under  the  name  of  the  Potomac  Light  &  Power 
Co.  Plans  being  considered  for  improving  four  existing  dams 
and  five  plants  of  company.     Estimated  cost.  $100.0110. 

\.  »-.,  <;ranite  Falls — Granite  Falls  Mfg.  Co.  plans  to  equii. 
its  cotton  mill  with  electrically  driven  machinerv.      Estimated 

cost.   $40,000. 

N.  C,  Lnmlierton — Bids  will  be  received  by  city  until  Get. 
12  for  improving  municipal   electric-Hght  system. 
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»;n.,  Cumolin — Waffoid  .Shoals  I^iRlit  &  Power  To.  plim.s  tii 
double  transtoi'nier  capacity  or"  it;i  piant  at  \\a,fiOi'd  Shoals, 
near  Baldwin. 

AIn.,  Fnlrhopc — Citizens  voted  bonds  for  municipal  electric- 
light   plant. 

Tcnn.,  Chnttnnao!;« — Chattanooga  and  Tennessee  River 
Power  Co.  pl.ins  to  install  four  generators  at  its  Hadis  Bar 
plant 

K>-.,  JohuNon  City — City  considerinj^'  municipal  electric- 
liKhl   plant. 

Ky..  Winchester — Kentucky  River  Power  Co..  Hazard,  plans 
new  power  plant  and  transmission  system.  Estimated  cost. 
$325,000. 

Ohio,  ricvrlnnd — St.  Johns  Hospital  will  Imilrt  ))oiler  liouse 
at  "fill   Detroit  Ave.     Estimated  cost,   $10,000. 

Ohio,  West  Snlein — West  Salem  I.isht  and  Ice  Co.  sranted 
franchi.se  fur  electric-lifcht  plant  in  connection  with  its  ice 
factory. 

Iinl..  Portlnnd — City  Engineer  authorized  to  prepare  esti- 
mate of  cost  of  extension  to  municipal  power  house  to  pro- 
vide space  for  transformers. 

niieh.,  Morley — A  number  of  Detroit  business  men  are 
negotiating  the  purchase  of  dam  and  flowage  rights  of  Little 
Muskegon  Power  Co.  If  same  is  purchased  power  plant  will 
be   built.      Estimated    cost,    $30,000. 

111.,  Dixon — Bids  will  be  received  until  Oct.  IS  by  Board  of 
-Administration.  Capitol.  Springfield,  for  power  house,  laundry 
building,  cold-stoi-agt*  building  and  bakery  on  site  of  State 
Colony  for   Epileptics,   about  three   miles  north  of  Dixon. 

Wis.,  Hnngen — Franchise  granted  Wisconsin-Minnesota 
Light  &  Power  Co.  of  Eau  Claire  for  electric-light  and  power 
plant. 

AVIs.,  Maiden  Rock — Permission  granted  L.  Mathys  to  con- 
struct and  operate  electric-light  plant. 

Iowa,  Clidden^J.  C.  Merritt  contemplates  electric-light 
plant.     Estimated  Cost,  $5,000. 

Iowa,  Iowa  Falls — Iowa  River  Light  Co.  has  applied  for  a 
franchise  to  transmit  electricity  from  its  plant  to  Morrison 
.iiid  Reinbeck. 

Iowa,  Marathon — Citizens  voted  $12,000  bonds  for  munici- 
pal electric-light   plant.      Noted   Aug.   19. 

Iowa,  AVe.st  irnion — According  to  press  reports  Turkey 
River  Power  Co.  plans  new  addition  to  its  plant.  Estimated 
cost.   $20,000. 

Minn.,  nntterflrlil — Citizens  voted  $S.000  bonds  for  electric 
line  to  Connect  witli  line  at  St.  James  of  (Consumers  Power  Co. 

Minn.,  Waverly — E.  G.  Howard.  St.  Cloud,  plans  to  install 
electric-licht  plant  in  Waverly. 

Minn.,  West  Concord — Village  Council  granted  franchise  to 
Commonwealth  Power  Co.  of  Mankato  for  electric-light  plant. 

Kan..  Atwood — Plans  being  prepared  by  Black  &  Veach. 
Engr.,  507  Interstate  BIdg..  Kansas  City,  Mo.,  for  municipal 
electric-light   plant.      Estimated    cost,    $14,000. 

Kan.,  C^off — Citizens  voted  $S.0O0  lionds  for  transmission 
line  from  Centralia. 

Kan.,  South  Haven — ..\n  additional  generating  unit  w'll  he 
installed  in  plant  of  South  Haven  Electric  Light  Co.  A  25-hp. 
i>il  engine  and  30-kw.  generator  will  be  required. 

.S.  n.,  Bradley — B.  H.  Lewis,  Lalie  Preston,  plans  to  install 
electric-light    plant    in    Bradley. 

Ore.,  Kosehurg — City  Council  petitioned  to  issue  $225,000 
bonds  for  municipal  electric-lighting  system. 

Calif.,  Hnrhank — Election  will  be  held  Oct.  12  to  vote 
$30,000  bonds  for  electric-light  plant  and  distributing  system. 

Calif.,  Hanford — Plans  prepared  for  beating  and  ventilat- 
ing svstcm  to  be  installed  in  central  school.  Estimated  cost. 
$10,000.     Noted  Aug.  19. 

<lue.,  OBebee — Armagh  Electric  Co.  plans  to  build  electric- 
light  plant  to  supply  electricity  to  five  of  principal  vill.ages 
in   P.ellechasse  County. 

Ont.,  nidgetown — Plans  will  be  prepared  for  hydro-electric 
jiower   station.      Estimated   cost,    $10,000. 

.Mta.,  Calgary — City  considering  proposal  of  .Vlbeita 
Hydro-Electric  Power  Co.  to  build  electric-light  pl.ant  and 
supply  electricity  to  city. 

Ilids    In    and    Contracts    .Vwarded 

X.  v..  White  Plains — (Official) — Contract  for  heating  and 
ventilating  in  new  courthouse  awarded  to  TERAN,  M.4- 
HONBY  &  MU.NTKO  at  $1S,000. 

Penn.,  Harrishurg — Contract  for  electrical  work  for  three 
buildings  to  be  constructed  at  State  Hospital  for  Insane  at 
Fairview  awarded   to  FR.\NCIS  BUCHANAN,   Philadelphia. 

PennM  l*hilndel|ihla — Contract  for  electrical  equipment  for 
six-storv  building  at  11th  and  Race  St.  awarded  to  UNITED 
ELECTRIC  CONSTRUCTION    CO.,    Philadelphia. 

Tex.,  San  Ancrelo— (Official) — Contract  awarded  to  ROL- 
LTNOER-PESTTY  CO.,  at  $13, 400,  for  heating  and  pluml>ing 
equipment  Ib  new  high  school. 

nRIIJGKS 
Proposed  W^ork 

Maine,  Frankfort — State  Highway  Commission,  Augusta, 
extended  date  for  receiving  bids  for  bridge  in  Frankfoit  to 
Oct.  ."i. 

Conn.,  Hartford — Rids  will  be  received  by  State  Highway 
Commissioner  until  noon,  Oct.  11,  for  superstructure  of  bridges 
in  New  Hartford,  Southington  and  Cranby. 

Conn.,  Hartford — State  Highway  Commisisoner  accepted 
plans  for  Strauss  bascule  bridge  for  the  lift  draw  over  the 
Saugatuck   River,   Westport. 

X.  v.,  Binglinnitnn — Bids  will  be  received  by  the  County 
Superintendent  of  Highways  until  10  a.m.,  Oct.  4,  for  replacing 
the  bridge  over  Big  Snake  Creek  near  Corbettsville. 

N.  T.,  BInghamton — Bids  will  be  received  until  7  p.m.,  Oct. 
1.  by  County  Superintendent  of  Higiiways,  for  liridge  over 
Choconut  Creek,   Dickinson. 


IV.  v..  Ft.  F.dwnrrt — (Official) — Bids  will  be  received  by 
Alfred  Case,  Jr.,  Town  Supt.,  until  2  p.m.,  Oct.  9,  for  bridge 
over  the  Hudson  River  at  Ft.  Edward. 

N.  Y.,  L,yons  FalLs — Plans  prepared  by  Prank  Williams, 
State  Kngr.,  Albany,  for  completing  bridge  over  Blank  and 
Moose  Rivers  at  Lyons  Fails.      Estimated  cost,   $.59,3S5. 

IV.  Y.,  Olean — Common  Council  rejected  all  bids  received 
Sept.  7  for  highway  bridge  over  the  Allegheny  River  at  11th 
St.,   Olean.      Noted  Aug.    26. 

N,  Y.,  Schcneotady — Frank  Williams,  State  Engr.,  Albany, 
approved  plans  for  bridge  across  Mohawk  River  at  Schenec- 
tady. 

Pcnn,,  Doylestown — Bids  will  be  received  until  Oct.  4  by 
the  Commissioners  of  Bucks  County  for  bridge  over  Pleasant 
Springs  Creek,    Doylestown. 

Penn.,  Glenfield — Bids  will  be  received  by  W.  N.  Kratzer, 
Burgess,  until  Oct.  27,  for  reconstructing  bridge  over  Kilbuck 
Creek,  Bridge  Si. 

Va.,  Goochland — (Official) — Bids  will  be  received  until  noon, 
Oct.  4.  at  the  Clerk's  Office,  Goochland  County,  for  bridge 
over  Byrd  Creek,  about  one  mile  from  Elk  Hill.  G.  P.  Cole- 
man, State  Highway  Comr. 

S.  C,  Greenville — Plans  being  considered  by  Southern  Ry. 
for  a  steel  viaduct  with  concrete  pedestals  across  Saluda 
River  on  double  track  between  Greenville  and  Central.  W. 
H.  Wells,  Washington,   D.  C,   Ch.   Engr.   Constr. 

Fla.,  Arcadia — Bids  will  be  received  until  Oct.  11  by  A.  L. 
Durrance,  Clk..  De  Sota  County  Comrs.,  for  bridges  in  Special 
Road   and   Bridge   District  No.    1. 

Fla.,  De  Land — Election  will  be  held  in  Volusia  County 
Nov.   9  to  vote  $110,000  bonds  for  bridges  and   roads. 

Fla.,  Miami — Election  will  be  held  Oct.  19  in  Dade  County 
to  vote  on  organization  of  special  road  and  bridge  district 
and  to  issue  $27.^1,000  bonds  for  bridges  and  road  from  Miami 
to  Marco. 

Miss,  Belzoni — Bids  will  be  received  until  Oct.  4  for 
reintorced-concrete    bridge    across   Fisk    Bayou. 

Ohio,  Batnvia — Bids  will  be  received  by  C.  Searles,  County 
Audr.,  until  noon,  Oct.  4,  for  steel  superstructure  and  flooring 
over  east  fork  of  Little  Miami  River. 

Ohio,  AVapakoneta — Bids  will  be  received  by  F.  W.  Lang- 
horft.  County  Audr.,  until  10  a.m.,  Oct.  9,  for  two  concrete 
arches   at   either   end   of   Hamilton    St.,   Wapakoneta. 

Ind.,  Bedford — .\n  appropriation  of  $15,000  made  by  City 
Council   for  concrete  bridge  across  Salt  Creek. 

Ind.,  Greenshnrg — City  Council  plans  an  expenditure  of 
$12,500   for  bridge   repairs. 

Ind.,  Monticello — An  appropriation  of  $25,000  made  by 
County  Commisisoners  of  Wliite  County  for  new  bridges  and 
for  Springboro  Bridge. 

Mich.,  Benton  Harbor — Election  will  be  held  Oct.  11  to  vote 
$53,000  bonds  for  viaducts  on  Britain  and  Edwards  Ave.  and 
High  St. 

Mich.,  Grand  Kapids — According  to  press  reports  count>* 
and    state    plan    bridge    across    Plaster    Creek    at    Grand    Ave. 

III.,  Carmi — (Official) — Bids  will  be  received  until  1:30  p.m., 
Oct.  5,  at  the  County  Clerk's  Office,  for  bridge  work  in  Carmi 
Township,  White  County.  G.  H.  Brown,  Carmi,  County  Supt., 
Highways. 

111.,  SIielbyA-ille — Plans  approved  by  County  Board  of  Super- 
visors for  bridge  over  Kaskaskia  River  between  Shelby  and 
Moultrie  Counties,  about  three  miles  east  of  Findlay.  Esti- 
mated cost,   $21,000. 

Minn.,  Rreckenridge — Bids  will  be  received  until  Oct.  S  by 
P.  E.  Truax.  County  Audr.,  for  six  steel  culverts  and  11  steel 
bridges.      Estimated    cost,    $12,22S. 

Minu.,  Springfield — Bids  will  be  received  by  Charles  L 
Palmer  until  1  p.m.,  Oct.  9,  for  bridge  on  public  highway  over 
coal  mine.  Brown  County. 

IVeb.,  FairlMiry — Plans  being  prepared  for  a  700-ft.  bridge 
in  Fairbury  to  replace  present  structure.  G.  N,  Johnson, 
Lincoln,   State    Engr. 

N.  D..  Cavalier — County  Commissioners  considering  bridges 
in  B.athgate  Township.     W.  M.   Felson,   County  .\udr. 

Mont.,  Hamilton — Bids  will  be  received  by  F.  C.  Robbins, 
County  Clk.,  until  2:30  p.m.,  Oct.  4,  for  six  bridges  in  Raville 
County. 

Mont.,  Hardin — Bids  will  be  received  until  2  p.m.,  Oct.  4. 
by  Bo.ard  of  Commissioners  of  Big  Horn  County,  for  highway 
bridge  over  Tongue  River,  Township  9,  South  Range  40  East, 
Big  Horn  County. 

Tex.,  Dallas — Bids  will  be  received  by  the  County  Commis- 
sioners until  10  a.m.,  Oct.  30,  for  the  Commerce  St.  Viaduct 
over  Trinity    River.      Estimated  cost,    $135,000.      Noted   Aug.    5. 

Tex.,  Rockport — Citizens  of  Aransas  County  voted  $300,000 
bonds  for  causeway  across  Aransas  Bay  between  Lamar  and 
Live  Oak  peninsulars.     Noted  Sept.   9. 

Tex.,  -Waco — Election  will  be  held  Oct.  19  to  vote  $10,000 
i)onds  for  I)ridges. 


Idaho,  Hailey — County  Commissioners  rejected  all  bids 
received  Sept.  13  for  bridge  across  Malad  River.  New  bids 
will   be   asked.      Noted    Sept.    9. 

.\ri»;.,  Holhrook — Election  will  soon  be  held  to  vote  $68,000 
ijonds  for  bridges  on  county  roads. 

Wa.sh.,  Hoiiuiam — Citizens'  defeated  $100,000  bond  issue 
for  two  bridges  and  paving. 

Ore.,  Portland — Municipal  Department  of  Public  Works 
completed  plans  for  extension  of  Union  Ave.  from  its  present 
terminus  at  Bryant  St.  northward  to  Columbia  Slough  Rd.  to 
connect  with  the  interstate  bridge  approach.  A  reinforced- 
concrete  vi.aduct  will  be  required.  Estimated  cost  of  viadunt, 
$33,000,  and  fill,  $13,000. 
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Ciillf..  Yuba  Ci«y — County  Surveyor  instructed  to  inepare 
plans  lor  stttl  rtiaw  bridge  over  Feather  Kiver  at  Nicholaus. 
Estimated  cost,  $75,000. 

Out.,  Trenton — City  will  build  reinforced-concrete  bridge 
across  Trent  Kiver.      Estimated  cost,   ?40,000. 

«l>ie'>  Ste.  Martine — Bids  will  be  received  by  N.  Mallette, 
Secy,  and  Treas.,  until  7  p.m.,  Oct.  4,  for  steel  bridge  at  the 
outlet  of  Beau  Kiver,  Karish  of  Ste.  Martine,  Chateauguay 
County. 

ItidM  In   and   ContrnrtM  Aivnrded 

Maine,  KiUKtleld — Bids  were  received  by  State  Highway 
Commission.  .-Augusta,  for  bridge  in  Kingfleld  as  follows:  C. 
H.  Barron.  Lewiston.  $17,263:  Edmond  Cyr  &  Co.,  Waterville, 
$17,3ai;  H.   1'.  Cummings  Co.,   Portland,   $18, 487. 

N.  Y.,  .4lban>' — Contr.act  for  substructure,  superstructure 
and  apiiroaihes  of  Oorham  St.  Bridge,  Waterloo,  awarded 
to  SCOTT  BKOS.,  Kome,  at  $G9,92S.     Noted  Aug.  19  and  Sept.  23. 

!V.  J.,  Matatvau — Hoard  of  Chosen  B'reeholders  of  Monmouth 
County  awarded  contract  for  bridge  over  RIatawan  Creek  on 
South  .Amboy-Keyport  Kd.  to  LONG-BKOADHUKST  CO., 
Haekensack,  at  $34,320.     Noted  Aug.  19  and  Sept.  23. 

Ponn.,  Bsinsor — (Official) — Contract  for  County  Bridge  No. 
4S  over  Martins  Creek,  Borough  of  Bangor,  awarded  to  JACOB 
.STEM,  Stroudsburg,   at  $4,450.      Noted  Sept.   2. 

Ky.,  Pineville — Contract  for  bridge  across  Cumberland 
River  near  Brownies  Creek  awarded  to  VINCENNES  BRIDGE 
CO.,   Vincennes,  Ind.,  at   $9,021. 

Ohio,  Cleveland — (Official) — Contract  for  foundation  and 
approaches  of  Union  Ave.  grade  crossing  awarded  to  ROBERT 
GRACE  CONTR.aiCTING  CO.,  Pittsburgh,  Penn.,  at  $103,373; 
steel  work,  KING  BRIDGE  CO.,  Cleveland,  at  $34,892.  Noted 
Sept.   2. 

Ohio,  Youn^Mtown — Contract  for  steel  bridge  across  Mahon- 
ing River  on  Fredericksburg  Rd.,  Milton  Township,  moving 
and  erecting  Carson  Bridge  over  Mahoning  River,  .also  grading 
stretch  of  Palmyra  Rd.  awarded  to  MASSILLON  BRIDGE  & 
.STKUCTUR.AL,   CO.,   Massillon,   at   about    $9,000. 

Ind.,  Loeansport — Vandalia  R.R.  Co.  awarded  contract  for 
bridge  over  Wabash  River  to  WISCONSIN  BRIDGE  &  IRON 
CO.,   North   Milwaukee,   at  about   $60,000. 

lon'n,  Avoca — Contract  for  bridge  over  Nishnabotna  River 
near  Avoca  awarded  to  IOWA  BRIDGE  CO.,  Des  Moines,  at 
$6,965. 

Iowa,  We.st  Union— WATERLOO  CONSTRUCTION  CO., 
Waterloo,  at  $12,9S0,  awarded  contract  for  steel  truss  bridge 
in  Oran  Township,  concrete  deck  girder  bridge  in  Jefferson 
Township  and  concrete  box   culverts  in  Oran  Township. 

Xeb.,  Harri.Mon — Contract  for  bridge  pcross  Hat  Creek  near 
Montrose  awarded  to  WESTERN  BRIDGE  &  CONSTRUCTION 
CO. 


Mont.,  Roundup — (Official) — Contract  for  three  bridges  over 
the  Musselshell  River  at  Gage,  Delphia  and  Ryegate  awarded 
to  SECURITY  BRIDGE  CO.,  Billings,  as  follows:  Gage,  $6,988; 
Delphia  and  Ryegate,  $8,990  each.  Contract  for  Absher  Bridge 
not  .awarded.     Noted  Sept.   9. 

Mont.,  Virslnia  City — Contract  for  two  bridges  over  Big 
Hole  Creek  awarded   to  O.   E.   PEPPARD.   at   $S,9S0. 


Calif.,  OroTlIle — Contract  for  eight  concrete  bridges  on 
State  Highway  between  Durham  and  Nelson  awarded  to 
CHICO  CONSTRUCTION  CO.,   Chico,  at  $12,987. 

Ont.,  Simcoe — Contract  for  Argvle  St.  bridge  for  Lake  Erie 
*•  Northern  Ry.  Co.  awarded  to  JOHNSON  BROS.,  Brantford. 
Estimated  cost,   $4,600. 

Alberta — Contract  for  superstructure  of  railway  bridge 
over  Smoky  River,  Alberta,  for  Dominion,  Dnnegan  & 
British  Columbia  Ry.  awarded  to  DOMINION  BRIDGE  CO., 
LTD. 

•WATER-WORKS 


held   in  November  to  voti- 
held    to    vote    $400,00* 


Proposed   AVork 

-Common    Council    authorized    bond    is 


N.    Y.,    RoclicMter- 

of   $100,000   for  water  system 

IV.  J.,  Jersey  City — City  Commissioners  will  soon  ask  bids 
for  twin  pipe  line  from  Brooksdale  to  Jersey  City.  Estimated 
cost,    $1,500,000.     Henry  M.   Byrne,   Comr. 

Penn„  Leighton — Citizens  contemplate  municipal  water 
system. 

Penn.,  Weirport — City  considering  water  and  sewage 
system. 

Penn,,  Pine  Grove — Permit  granted  for  storage  reservoir 
and  gravity  supply  main. 

Del.,  Newport — Citizens  contemplate  water  and  sewer 
systems. 

Va..    South    Boston — Anderson    &    Christie.    Charlotte.    N.    C. 
is    Engr.,    for    water   and    sewer    systems.      Bids    will    probably 
be  received  for  construction  in  October.     Estimated  cost,   $125,- 
00.      E.   U.   Hardig.    City    Clk.      Noted    Aug.    19. 

Ga.,  Savannah — City  plans  to  improve  water  system. 

ta.,  Shreveport — Water  Company  declined  to  accept  offer 
of  city  of  $750,000  for  its  plant.  Election  will  be  held  Nov.  4. 
to  vote  $1,200,000  bonds  for  municipal  water  system.  Noted 
.Sept.    23. 


Ky.,   Louisville — Louisville    Water    Board    rejected    all    bids 
for  laying  4S-in.   water  main  and  will  do  the  work   itself. 


Ohio.  Ilyrsvllli — lOl.ilion  will  b.- 
$40,000    bonds    for   wat.M-   system. 

Ohio,    Cinelunati — Election    will 
bonds  for  high-pressure   lire  service. 

Ohio,  Cleveland — •(O(liclal) — Bids  will  be  received  by  Com- 
missioner of  Purchases  and  Supplies,  Room  511,  City  Hall, 
until  noon.  Oct.  6.  for  c.-i.  adjustable  valve  boxes  for  Depart- 
ment  of  Public  Utilities.   Division  of  Water. 

Ohio,  FarmerMvllle — (Ollicial) — Construction  of  water- 
works will  probably  be  postponed  until  ne.xt  year.  A.  F. 
Gilbert.    Village   Clk.      Noted   Aug.    26   and    Sept.    16. 

Ohio,  KIndiny — City  t'ouncil  plans  to  issue  $5,000  bonds  to 
extend   water  mains  to   West  Park. 

Ohio,  Middletown— (Official)— Bids  will  be  received  until 
noon,  Oct.  6,  by  City  Commissioners,  for  driving  a  number  of 
wells. 

Ohio,  Weston — (Official) — Citizens  defeated  bond  Issue  for 
water  system.     Noted  Sept.   1(1. 

Ind.,  Itliller — D.ate  for  receiving  bids  for  water  system 
extended  to  Oct.  20.  Estimated  cost.  $14,000.  Noted  Aug.  26 
and  Sept.  9. 

Ind.,  Montieello — Bids  will  be  received  until  Oct.  12  by  City 
Council  for  two  compound  duplex  pumps  for  water-works.  F. 
L.    Miner,    City    Clk. 

Mich.,    Mrlinin — Citizens     voted     $9,400     bonds     for     water 


111.,  Galesbnre — Election  will  probably  he  held  to  vote 
$100,000  bonds  for  water  system  and  electric-light  plant. 

III.,  Jacksonville — Bids  will  be  received  until  3  p.m.,  Oct.  4, 
bv  Frank  D.  Whipp,  St.ate  Fiscal  Superv,,  for  c.-i.  water  main 
to  be  installed  at  Illinois  School  for  Blind. 


111.,  Montieello — Bids  will  be  received  until  8  p.m.,  Oct.  12. 
by  City  Clk..  for  two  compound  duplex  steam  pumps  with 
necessary  valves,  piping,  razing  steel  standpipe  and  brick 
tower. 

AVis.,    Cornell — Work    will    soon    be    started    on    new    water 

system. 

Iowa,  Kanawha — (Official) — Bids  will  be  received  by  the 
Citv  Clk.  until  2  p.m.,  Oct.  15,  for  30.000-gal.  steel  tank  on  an 
80-ft.  tower  and  7,000  ft.  of  4-  to  6-in.  water  main. 

Iowa,  Marens — Bids  will  soon  be  received  for  pumping  sta- 
tion, steel  tower  and  tank  and  water  mains.  G.  Y.  Skeele. 
Sioux  City,   Engr.      Noted   Sept.    16. 

Iowa,  Sidney — Bids  will  be  received  by  C.  B.  Hatton,  Town 
Clk..  until  2  p.m.,  Oct.  5.  for  improving  water  system.  Noti  d 
Aug.   29. 

Iowa,  Terril — Bonds  for  $8,500  sold  for  water  system. 

31inn.,  .Vurora — Bids  will  soon  be  received  for  concrete 
reservoir  and  brick  pumping  station,  also  for  two  600-gal. 
pumps. 

Minn,,  Ely — Election  will  be  held  to  vote  on  bond  issue  for 
improvements    to    water    system. 


Minn..  Minneapolis — Bids  will  be  received  until  3  p.m.,  Oct. 
7.  by  Kossuth  E.  .\le.xander.  City  Pur.  Agt.,  for  furnishing 
riveted-steel  pipe. 

Minn..  Red  Lake  Falls — Bids  will  be  received  until  7:30 
p.m..  Oct.  4.  by  Joseph  Perrault,  City  Clk.,  for  drilling  ar- 
tesian  well. 

Minn..  St.  Paul — (Official) — City  will  issue  $400,000  bonds 
for  sn-million-gal.  and  seven-million-gal.  covered  reservoir. 
15-million-gal.  pumping  engine,  motor  driven,  revolving 
screening  equipment  with  building  estimated  to  cost  $10,- 
000    and    two   Venturi    meters   with    necessary    piping. 

Minn.,  St.  Paul — Board  of  Commonwealth  ordered  water 
mains  laid  on  Central  Ave.  from  Lexington  Ave.  to  Dunlap  St., 
James  St.  from  Lexington  to  Summit  Ave..  Farrington  Ave. 
from  Lawson  to  Oliver  St..  Hand  Ave.  from  Front  to  Geranium 
St..  Chestnut  St.  from  Washington  to  Water  St.,  Wat-r  St. 
from  Eagle  to  St.  Clair  St.,  Elm  St.  from  the  levee  to  Mill  St. 
and  Mill  St.  from  Elm  St.  to  Smith  Ave. 

Minn.,  Sleepy  Eye — Bids  will  be  received  until  8  p.m.,  Oct. 
5,  by  H.  C.  Peterson,  City  Recdr.,  for  making  extensions 
to    water    system. 

Minn..  Thief  River  Falls — Bids  will  be  received  until  8  p.m., 
Oct.  5,  bv  E.  J.  Overland  .City  Clk.,  for  1,250  lin.ft.  6-in.  water 
mains,  three  hydrants,  three  6-in.  tees,  two  6-in.  gate  valves 
and  boxes,  and  twelve  6-in.  plugs. 

Knn.,  Ford — Investi.gat'on  will  be  made  by  Commercial 
Club  regarding  possibility  of  securing  water  system  and 
electric-light  plant. 

Knn.,  Manhattan — Public  Utilities  Commission  has  author- 
ized  issue    of  $69,500   bonds   for   improving   water   system. 

IVeb..  Pleasnntville — Bids  will 
12.    by   A.    E.    Pearson.    City   Clk.. 

Neb.,  Schuyler — Citizens  plan  to  extend   water  system. 

N.  D..  Minot — (Official) — Bids  will  b?  received  until  8  p.m.. 
Oct.  4.  by  Board  of  City  Commissioners  for  about  two  mHes 
of  6-  to  S-in.  watermain,  25  hydrants  and  29  gates.  Estimated 
cost.   $18,357.      E.  J.  Thomas.   City   Engr.      (See  adv.) 
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Mo.,  I';iilarnil«  KprlnKK — Citizens  defi'iitid  pioiiosition  to 
l-saue  $15,000  boiuis  tor  i.-.\teiision  of  water  system.  Noted 
Aug.  19. 

Mo.,  l.eeH  Siiramit — Plans  being  prepared  by  Henvici.  Kent 
&  Lowrv  EngineerinK  Co.,  Kansas  City,  for  water  system. 
Estimated  cost,  $45,000. 

Tex.,  /Vmnrillo — rians  being  prepared  by  Burns  &  McBon- 
nel,   Engr.,   Kansas   City,   Mo.,   for   water   system. 

Tex.,  GnlveHton — City  Commission  applied  to  War  Depart- 
ment for  services  of  Lieut.  Col.  C.  S.  Riehe,  U.  S.  Army  Kngr.. 
to  supervise  permanent  water-main  between  Galveston  and 
.Mta  L,oma  plant.  Main  to  be  30  or  3C  in.  in  diameter.  Esti- 
mated cost,   $150,000  to  $200,000. 

Colo.,  Plattevlllc^ — Citizens  voted  $20,000  bonds  for  water 
system.     Noted  Sept.   9. 

iOnho.  Council — Election  will  be  held  Oct.  11  to  vote  $20,- 
000  bonds  for  municipal  water  system.     Noted  Aug-.  26. 

Idnlio,  KelloBK — Kellogg  Water  Power  Co.  received  fran- 
chise from  City  Council  for  con.structing  and  operating  water 
system. 

AVnMli.,  ItlilKrnelil — Election  will  be  held  Oct.  23  to  vote 
$11,000  bonds  for  water  system.     Noted  Sept.   2  and   16. 

AVoNh,  Seattle — Board  of  Public  Works  contemplates  wa- 
ter mains  in  Dexeter  Ave.  Estimated  cost,  $32,000.  C.  H. 
Dimock,    City    Bngr. 

Ore.,  Amity — Ralph  Marvin,  City  Engr.,  instructed  to  pre- 
pare plans  for  water  system.      Estimated   cost,    $15,000. 

Ore..  Prineville — Project  is  on  foot  to  form  irrigation 
district  to  build  reservoirs  on  Ochoco  and  Crooked  Rivers 
to  obtain  sutTicient  water  to  reclaim  about  25,000  acres  of  land 
north  of  Prineville.  E.  J.  Wilson  and  H.  A.  Kelly  interested. 
Une.,  Knxt  .Aiikiim — Extensions  will  be  made  to  water  sys- 
tem.    Estimated  cost,  $5,000.     R.  C.  Cowling.  City  Clk. 

Ont.,  Markhnm — E.  A.  .lames,  Bngr.,  57  Adelaide  St.,  To- 
ronto, preparing  plans  tor  extensions  to  waterworks  system. 
Cost,  $25,000.  New  mains,  tanks,  and  60,000-gal.  stora»ge 
b.'isin. 

Man.,  The  Narrows — Bids  will  be  received  until  2  p.m.,  Oct. 
12,  bv  H.  H.  Elliott.  Town  Clk.,  for  improvements  to  water 
system.  Murphv  &  Underwood,  S  Bottomley  Blk.,  Saskatoon, 
S'ask.,   Engr.     Noted  July   29. 

Man.,  AVinnipeB — Board  of  Control  contemplates  water 
main  extensions  in  Centennial  Ave.  Estimated  cost,  $5,000. 
W.   P.   Brereton.   223   James  Ave.,   Engr. 

UIAh  In  and  Contracts  .\n-arded 

Conn.,  Haddam — Contract  for  4,600  ft.  of  tarred  pipe  in 
connection  "witli  w^ater  supply  for  county  home  and  all  build- 
ings at  Haddam  awarded  to  BROWN  BROS.,  Middletown, 
Conn. 

N.  Y.,  Manchester — (Official) — Contract  for  water  system 
awarded  to  BLIVEN  &  BEALS,  Rochester,  at  $23,418.  Noted 
Sept.    2. 

New  York,  N.  Y. —  (Official) — Contract  awarded  to  F.  N. 
KEWIS.  411  Manhattan  Ave.,  New  York,  at  $13,411,  by  Board 
of  Water  Supplv  for  water-pipe  equipment  in  shafts  of  city 
tunnel    of    Catskill    Aqueduct.      Noted    Sept.    9. 

Penn.,  Connellsvlllc — Contract  for  addition  to  pumping 
station  of  Connellsville  Water  Co.  at  Bluestone  awarded  CON- 
NELL.SVILLE  CONSTRT'CTTON  CO. 

Penn.,  South  llethlehem — Contract  for  water  system  at  T'ni- 
versitv  Heights  awarded  to  STANDARD  SUPPLY  CO..  Phila- 
delphia, at  $10,000. 

Md.,  Baltimore — Contract  awarded  to  UNITED  STATES 
CAST  IRON  PIPE  &  FOUNDRY  CO..  Burlington,  N.  J.,  at 
$4,895  for  water  pipe  and  fittings. 

La.,  Gretna — J.  R.  Sutherlin  &  Co..  Kansas  City,  Mo.,  at 
$46,830,    submitted    the    lowest   bid    for   water   system. 

Ky.,  Covinarton — (Official) — Bids  were  received  Sept.  16  for 
trenching  in  Liclving  River,  (a)  one  line,  (b)  two  lines,  from: 
\j.  Eid  Concrete  andSteel  Co..  (a)  $23,090.  (b)  $29,446:  Thomas 
P.  Strack.  (a)  $27,217.  (b)  $38,930:  Claude  Harris,  (a)  $27,952. 
(b)  $39,532.  George  Hornung  &  Son.  Newport,  Consult.  Engr. 
Noted    Sept.    9. 

Ohio,  BrewMter — Contract  awarded  to  ROSS-COOK  ENGI- 
NEERING CO.,  193  Brosby  St.,  Akron,  at  $19,000,  for  water 
system.  W.  J.  Sherman  Co..  Nasbv.  Toledo,  Engr.  Noted 
Sept.    16. 

Ohio,  Cleveland — Contract  for  test  borings  at  Kirtland 
filtration  plant  awarded  to  GILBERT  &  HARTSHORNB  CO., 
at   $4,390.     Noted   Aug.   19. 

^VIs.,  Madison — Contract  awarded  bv  Board  of  Public  Works 
to  ALLIS-CHALMERS  MFG.  CO..  Milwaukee,  at  $S.S15.  for 
sub-pumping   station    at   Gi-eenl>ush,    near    Madison. 

'Wis.,    Oeononiowoc — Contract    awarded 
Milwaukee,  at  $7,000  for  water  and  se'wer  s. 
Park   for  Frederick   Pabst. 

Wis,,  A\  ittenlierK — Contracts  for  water  system  awarded  as 
follows:  IMp.  .  .\.Mi:rnc.\N  cast  iron  pipe  CO..  at  $4,815: 
valves  and  li\dr:ii,i^.  LUI)T,r)W  VALVE  CO..  at  $503;  laying 
pipe.  F.  C.  K.V.MINSKI.  at   $3,135.     Noted  July  29. 

Iowa,  Traer — Contract  for  200.000-gal.  storage  reservoir 
and  water  mains  awarded  to  JOSEPH  SEDA.  Traer,  at  $4,560. 
Noted  Sept.   16. 

Mont..  Chinook — Contract  awarded  to  PITTSBURGH  FIL- 
TER MFG.  CO..  Pittsburgh.  Penn.,  at  $16,415,  for  filtration 
plant.     Noted  Sept.  23. 

Mont.,  FromlterB — -(Official) — Contract  for  water  system 
awarded  to  SECI'RITY  BRIDGE  CO.,  Billings,  at  $15,980. 
Noted   Sept.   Ifi. 

Mo.,  Macon — Contracts  for  filtration  plant  and  settling 
basin  awarded  as  follows:  WIDDLRTON  &  LUDLOW,  Kansas 
City,  $5,990:  mechanical  equipment  for  filter  plant,  PITTS- 
BURGH FILTER  .MFG.  Co..  K;.nsas  City,  $4,310;  ,steel  pipe, 
FAIRBANKS,  MORSE  &■  Co..  Kansas  City,  at  $6,01. ■<.  Noted 
Aug.  12  and  Sept.  2. 


4:olo.,  CrniA-— Contract  for  water  system  awarded  to  J.  S. 
SCHWARTZ,   Colorado   Springs.      Estimated   cost,   $40,000. 

Calif,,  Chluo — Contract  for  26-in.  well  for  Chino  Land  ant; 
Watei-   Co.  awarded   to  A.   J.   OLSON. 

Calif.,  San  Francisco — Board  of  Works  awarded  contract.s 
to  the  INGERSOLL-RAND  CO.  and  the  RIX  COMPRESSED  AIR 
CO.  for  air-compressing  plant  and  drills  for  use  at  Hetcli 
Hetchy  project.  Karl  Erhart  at  $24,984.  submitted  lowest  biil 
for  clearing  a  portion  of  site. 

Ont.,  Hamilton — Contract  for  new  pump  house  at  Bead) 
awarded  to  JOHN  POAG,  Westinghouse  Ave.,  Hamilton.  New 
equiijment"  needed. 

Ont.,  Stratford — Public  Utilities  Commission  awarded  con- 
tract for  standpipe.  segmental  type,  to  CANADIAN  CHIC.\Gn 
BRIDGE  AND  IRON  WORKS.  Sarnia.  at  $24,800,  exclusive  o/ 
base  and   two   pumps.      Noted   .Sept.    16. 

SKWER 
I'ropoHcd   Work 

N.  H.,  Muuchester — City  will  build  trunk  sewer  in  South 
Mancliester. 

Mass.,  Boston — (Official) — Bids  w.ill  be  received  until  1:30 
p.m.,  Oct.  6,  by  Metropolitan  Water  and  Sewerage  Board  for 
Section    lA,  Deer  Island  outfall   extension  to  sewer. 

.Mass.,  (:aml>ridi;'e — Committee  on  Sewers  of  Council  adopted 
ordinance   for   sewers   in   Allston    and   Leonard   St. 

.Mass.,  .Somerville — Board  of  Aldermen  plans  storm  water 
drain  across  Somerville  field,  Powderhouse  Blvd.  and  North  St. 

R,  I.,  Providence — Council  plans  sewers  in  Bayard  St.. 
River  Ave.  and   Smith   St.   and  in   several   other  streets. 

R.  I.,  Providence — Board  of  Aldermen  passed  resolution 
appropriating  $6,000  for  surface  water  drain  at  Carrington 
Ave.  and  Maple  St. 

N.  Y.,  Butavia — Chester  &  Fleming,  Pittsburgh,  Penn., 
retained  by  city  to  prepare  plans  for  rebuilding  sewage- 
disposal  plant. 

N.  Y.,  Butfalo — Common  Council  authorized  tile  sewers  in 
Stevens  St.   and   Shenandoah   Rd. 

N.  J.,  Bound  Brook — (Official) — Bids  will  be  received  until 
Oct.  5  by  Boi-ough  Council  for  laying  storm  water  sewer  in 
East    Main    St.      Stanley    Brampton,    Clk. 

N.  J.,  Fainlew — Bids  will  be  received  until  8  p.m.,  Oct.  6. 
l)y  Mayor  and  Council  for  sanitary  and  storm  sewers  in 
Lincoln   and   Prospect   St.      James   F.   Lyons,   Borough    Cllt. 

N.  .1.,  Garfleld — Board  of  Chosen  Freeholders,  Hackensack, 
appropriated   $12,000   for  storm   diain    in  Garfield. 

N.  J.,  South  Uoundbrook — (Official) — Bids  will  be  received 
until  8  p.m.,  Oct.  11,  by  Borough  Council  for  3.8  miles  of 
vitrifled-pipe  sewers.  Peter  Merlett.  Clk.  and  Clyde  Potts. 
30  Church  St..  New  York,  N.  Y.,  Engr.  Noted  Aug.  26.  (See 
adv.) 

N.  J.,  Verona — Bonds  for  $80,000  for  sewers  and  sewage- 
disposal    plant    voted.      Noted    Sept.    9. 

Penn,  3lt.  I'lea.«<ant — City  Council  has  authorized  sewers 
in  .South  Hitchman,  North  Hitchman,  North  Silver,  Oak,  How- 
ard and  Sycamoi'e  St. 

Ija.,  Bof;:alusa — Citizens  plan  to  hold  election  in  October 
to  vote  on  $200,000  bonds  for  sewers,  water  and  light.  G.  U. 
Borde,   New   Orleans,    has   made    a   report. 

Ky.,  Ijcxineton — P.  H.  Norcross.  .Atlanta.  Ga.,  retained  to 
prepare  plans  for  sewage-disposal  plant.  J.  Ernest  Cassid.\-. 
Mayor. 


Coshocton- 

Mayor  tc 
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Ohio,  Salem — (Official) — Bids  will  1 
Oct.  2.  by  I.  N.  Russell.  Dir.  of  Pub.  Ser, 
in  East   Main   St. 


recom- 


held    in    November    to 


Ind.,  Buniui;;ton — City  contemplates  sewer  system. 

Ind.,  Indianapolis — Board  of  Public  Works  plans  sewe 
ist  Michigan  St.  at  estimated  cost  of  $31,000  and  sewe 
rmania  .\ve.   at  cost   of  $16,000. 


III.,  Averyville — (Peoria  post  office) — Citizens  plan  sanitary 
sewer  system  at  estimated  cost  of  $55,000. 

Ill,,  Joliet — Citizens  in  district  east  of  Joliet  contemplate 
sewer  svstem  for  ,Spring  and  Hickory  Creek  districts.  Esti- 
mated   cost,    $500,000. 

AVis.,  Green  Bay — Bids  will  be  received  until  10  a.m.,  Oct.  4. 
by  Committee  on  Sewers  and  Plumbing  of  Common  Council 
for  various  sewers.      L.    Findeisen   is   Member   of  Com. 

Wis.,  La  Crosse — Extensions 
at  estimated  cost  of  $200,000. 
preparing  plans. 

kee — Citizens  defeated  bond  issue  for  $1,500.- 
snstruction.      Noted   Aug.    12. 

Iowa,  Aleona — Bids  will  be  received  until  Oct.  5,  by  S.  W. 
Crowell,  City  Clk.,  for  sewers  in  Grove,  Dodge,  Diagonal 
and  other  streets. 

Iowa,  Des  Moines — Bids  will  soon  be  reecived  for  Closes 
Creek  sewer  system.     Estimated  cost,  $197,657. 

Iowa,  Estervllle — Bids  will  be  received  until  noon,  Oct.  4. 
by  N.  B.  Egbert.  City  Clk.,  for  sewer  in  North  Sixth   St. 

Iowa.    I.a    Mars — City    Council    contemplates    stoim    water 


sewei-    in    West    Sixth 
Iowa,  liiubuu — City 
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lainii,  Onklunil — J.  H.  Jliiyiie,  Knur.,  luipiu  id  jilans  for 
sewer  system. 

luwn.  Sioux  City — City  will  build  Noith  Morningside  sewer 
system.     Estimated  cost,  $12,000. 

lunii,  \Vext  I  ulou — Citizens  will  build  sewer  system  in 
1916. 

Mliiii.,  Aniikn — u>llioial) — City  retained  L.  P.  WolfC,  Con- 
sult. Knur-,  f^t.  Paul,  to  prepare  plans  for  sewer  system  and 
sewase-disposal  plant. 

Minn.,  4;iennooil — liids  will  be  received  until  Oct.  5,  by 
City  Commission   for  sewers.     N.   P.  Norlinff,  City  Clk. 

Minn.,  .St.  Paul — City  Council  plans  sewers  In  various 
streets.      Kstiniated    co.st.    $13li,000. 

Minn.,  \\  iLxeei) — Plans  beinfi-  prepared  by  City  Engineer  for 
sewer    in    .N'inth    St. 

Nell.,  IVnder — Surveys   being  made    for  sewer   system. 

S.  n.,  Aberdeen — City  Commissioners  authorized  the  pn  p- 
aration  of  plans  for  sewers  in  Second  St. 

N.  D.,  Fiirjio — (Official) — Bids  will  be  received  until  10  a.m., 
Oct.  6,  by  A.  R.  "Watkins,  City  Audr.,  for  12-in.  lateral  sewer 
in   South  Terrace. 

N.  n..  Minot — Bids  will  be  received  until  8  p.m.,  Oct.  4,  by 
Boai'd  of  Citv  Commissioners  for  sewers  in  various  streets. 
A.  D.  llagenstein,   City   Audr.     Noted  Sept.   16. 

Mont.,  roInmhuM — Plans  prepared  for  sewer  svstem.  Esti- 
mated   cost.    $10,000.      Noted    Aug-.    26. 

Mo.,  Alton — Plans  will  be  prepared  for  sewer  to  inclose 
Piasa  Creek.     J.   Beall.  llayor. 

M«.,  St.  JoNeph — Citizens  contemplate  spending  J.'iSO.OOO 
for   improvements  to   sewei"   system. 

Ark.,  Dorott — (Official) — Bids  w'ill  be  received  until  4  p.m., 
Oct.  S,  by  Sewer  Improvement  District  No.  2  for  sewage- 
disposal   plant.      A.    C.    Blanks,    Secy,    of   Comrs. 

Tex.,  Arlinston — Citizens  voted  $10,000  bonds  for  extension 
of  sewer  system. 

Tex.,  AuNtin — Improvements  will  be  made  to  sewer  system 
by  city  forces.     Noted  Sept.  16. 

Tex.,  Bennmont — Bids  will  be  received  until  Oct.  19,  bv 
J.  G.  Sutton,  City  Secy.,  for  30.690  ft.  of  sanitary  sewers. 
C.  L.  Scherer,  City  Engr. 

Tex.,  CorHlcana — Election  will  be  keld  Oct.  10  to  vote  on 
$20,000  sewer  bonds. 

Tex.,  Gatesvlllc — Citizens  plan  sewer  system.  Estimated 
cost.   $2G.nno.      T.   R.   Hears,    Mayor. 

Tex.,  Henderson — J.  M.  'U'ood,  Oberlin.  Ohio,  granted  fran- 
chise   to    construct   and    operate    sewer   system. 

Tex.,  AVaco — Election  will  be  held  Oct.  19  to  vote  $7ii,000 
bonds   for  sewers  and   sewage-disposal  plant.      Noted  Aug.    12. 

Okla.,  CuNhinB: — (Official) — Bonds  for  $30,000  for  inter- 
cepting sewers  voted.  Benliam  Engineering  Co.,  Oklahoma 
City,  Engr.     Noted  Sept.   9. 

-(Official) — Citizens    defeated    $15,000    bond 
sewer  system.      Noted  Sept.   9. 

Colo,  Boulder — Citizens  plan  sewer  svstem  and  street  pav- 
ing at  estimated  cost  of  $16,000.  George  Joslyn,  City  Engr., 
and   Leonard   Metcalf,   Boston,   Mass.,   Sewer   Engr. 

N.  M.,  Deming' — (Official) — We  have  been  advised  that  im- 
provements will  not  be  made  to  sewer  system  till  1916.  A.  A. 
Tenike,    Clk.      Noted    Aug.    5. 

-Citv  contemplates  sewers  in  three  dis- 
$23,000.     W.  P.   Dawes,  City  Clk. 

Idaho,  Mountain  Home — (Official) — Bids  will  be  received 
until  Oct.  7  by  Sewer  Committee  for  sewer  system  and  sewage- 
disposal  plant.     F.  E.  Austin,  Chn.  of  Com.     Noted  Sept.   9. 

.\ri»,..  Mesa — (Official) — Bids  will  be  received  until  Oct.  5 
bv  Town  Clerk  for  sewer  system  including  16  miles  of  sewers. 
Estimated  cost.  $70,000.  H.  S.  Hancock,  Phoenix,  City  Enar. 
Noted  June  24. 

aade   for  outfall  sewer  sys- 


AVash..  Roslj-n — Bids  w 
George  T.  Wake,  City  Clk., 
Improvement   Districts   1,   2, 


11  be  received  until  Oct.  11  by 
for  sewer  improvements  in  Local 
3   and    4.      Noted   Sept.    2. 


Wash.,  Seattle — Board  of  Public  'Works  plans  outfall  sewer 
in  Seaview  Ave.  A.  H.  Dimock,  City  Engr.,  submitted  plans. 
Estimated  cost,   $452,566. 

Ore„  Portland — Plans  prepared  for  sewers  in  various 
streets.      A.    L.    Barbour,    City   Clk. 

Calif..  VIsalla — Bids  will  be  received  until  Oct.  6  by  Citv 
Trustees    for   sewer   work.      Estimated   cost,    $65,000. 

Altn.,  Edmonton — Election  will  be  held  to  vote  on  $250,000 
bonds   for   sewage-disposal    plant. 

Ont.,  Gait — Town  Council  will  lay  storm  and  sanitarv 
sewers  at  estimated  cost  of  $4,000.  C.  D.  Campbell,  Engr., 
and   Joseph    McCartney,    Clk. 

Ont.,  Gnelpli — Sewers  will  be  laid  in  Beverly,  Harris,  Pros- 
pect and  Johnson  St.  Estimated  cost,  $5,1SS.  F.  McArthur, 
Engr. 

BidM  In   and  Contracts   A^varded 

Mass.,  Boston — (Official)— Contracts  awarded  to  ANTHONY 
BARNPFALDI,  9  Parker  PI.,  at  $9,071,  for  sewer  in  Tilfi.rd 
St..  and  to  J.  L.  PIERCE  &  CO.,  at  $473.  for  sewer  in  Lanark 
Rd.      Noted   Sept.   9. 

N,  Y.,  Rochester — Contract  awarded  to  MICTHAEL  RIPTON, 
at  $11,899,   for  sewer  tunnel  in  Graves   St. 


.N.  \..  \orktonu  lleiK'htM — All  bids  received  Aug.  31  for 
sewage-<lispo.sal  plant  rejected  by  Board  of  Managers  of  New 
York  State  Training  School  for  Boys.     Noted  Aug.  19. 

N.  J.,  iloKota — iHackinsack  post  office) — Contract  awarded 
to  AVRRILL  .Si  MATHEWS.  Aewark,  at  $6,349.  for  sewei- 
extension  in  River  Rd. 

N.  .1.,  lOileenater— riids  were  received  for  sewer  outlet 
No.  10  as  follows;  10.  C.  Humphry,  Hackensack,  $73,S65:  John 
J.    McGarry,    $52,759,    and    Edward    English,    $44,571. 

\.  J.,  Montelolr — Contract  awarded  to  CESTONE  CON- 
STRUCTION CO.,   at  about   $15,000,   for   storm   water   drain    In 


Vail. 


Rd. 


IV.  J.,  Newark — .Ml  bids  received  for  Meadow  Brook  Outlet 
sewer   rejected.      Noted    Sept.    2. 

W.  Vn.,  HnntluKton — Contract  awarded  to  AMOS  TRAINOR, 
at  $6,500,  for  sewer  system  in  First  and  Second  Wards.  Noted 
Sept.    2. 

Ohio,  Clevelanil^(Offlclal) — Contract  awarded  »o  W.  P. 
OTBIIONS  CONTRACTING  CO..  3135  Scranton  Rd..  at  $13,456, 
for  sewers.     Noted  Sept.   9. 

Ohio,  Medina — Glenn  W.  Hadley,  Canton,  at  $5,612,  low 
bidder  for  laying  S,S11  ft.  of  sewer  pipe  and  manholes. 
George  L.   McNeal,  Village  Clk. 


Ind.,  Indianaitolls — Contract  awarded  to  COLUMBIA  CON- 
STRUCTION CO..  at  $22,826,  bv  Board  of  Public  Works  for 
intercepting   sewer.      Noted    Aug.    26. 

Mich.,  Grand  Kapiils — (Official) — Contract  awarded  to  A. 
H.  PRANGE,  Grand  Rapids,  at  $10,000,  for  sewage-disposal 
plant  for   Enst   Grnnd   Rapids.      Noted   Sept.   9. 

MIeh.,  Reed  City — Contract  awarded  to  ISA.\C  H.  WELLS, 
Kalamazoo,  at  $16.SS4,  for  storm  sewers.     Noted  Sept.  9. 

Wis.,  Elroy — (Official) — Contract  awarded  to  GORDON  & 
HINES.  Elroy,  for  sewers  in  West  and  Cedar  St.  Noted 
Sept.    23. 

AVis.,  Milwaukee — (Official) — Contract  awarded  to  A.  J 
HE'WITT,  SIO  Majestic  Bldg..  Milwaukee,  at  $37,697,  for  tunnel 
sewer    in    Lake    St.      Noted    Sept.    2. 

Wis.,  South  Kaukauna — Contract  awarded  to  GEORGE 
MULHOLL.\ND.    Kaukauna,    at    $4,587,    for    sewers    in    various 

streets. 

AVis.,  Superior — (Official)  —  Contract  awarded  to  PATORET 
CONSTRUCTION  CO.,  Superior,  at  $6,159.  for  sewer  work 
Noted   Sept.   9. 

Minn.,  Brninerd — (Official) — Contract  awarded  to  ILSTRUP 
&  OLSON,  Minneapolis,  at  $1  per  ft.  for  sewers  in  Lot  B, 
District  4  and  $0.93  per  ft.  for  Lot  B,  Districts  4  and  7. 
Noted  Sept.   2. 

Minn.,  St.  Paul — (Official) — Contract  awarded  to  SIEMS- 
CAREY  CO.,  at  $95,000,  for  Fredericka-Fairmount  sewer 
system. 

S.  D.,  Centerville — (Official) — Contract  awarded  to 
SCHRUTH  &  JACKSON,  Fargo,  N.  1>.,  at  $24,066,  for  sewers. 
Noted    Sept.    2. 

■Wash.,  Seattle — McDonald  &  Jones,  Seattle,  at  $15,548,  low 
bidder  for  overflow  sewers  in  First  Ave..  N.  W. 

Calif.,  Pasadena — Contract  awarded  to  J.  B.  HADDOCK. 
357  North  Chester  Ave.,  at  $25,900,  for  storm  water  conduit  in 
Seco  St. 

Out.,  Berlin — (Official) — Contract  awarded  to  GEORGE  E. 
MOOGK,  Weston,   for  sewer  work.     Noted  Sept.   16. 

Out.,  London — Contract  awarded  to  JOHN  McMURPHY. 
Hyman  Hall.  CJueen's  Pond  Park  Ave..  London,  tor  sewers  in 
Quebec,    Reyburn   and   Salisbury   St. 

Ont..  Toronto — Contract  awarded  to  MOTES  CONSTRUC- 
TION CO.,  at  $18,000  for  sewer  in  Dundas  St.  Sewer  in  St. 
Clair   Rd.    will    be    built   by   city    forces.      Noted   Aug.    26. 

<i  AltUAGK 

I'roposed    AVork 

X.    Y.,    Bull'nlo — Revised    plans    being    prepared    bv    Howaid 

L.    Beck.   City  Arch.,    for   three-story  addition   to  city    garbage 

disposal   plant,   Hamburg  St.  and  Lake  Shore  R.R.      Estimated 

cost,    $150,000. 

Mieli.,  Ishiieminu — Installation  of  garbage  incinerator  con- 
templated.     Estimated  cost.   $6,000. 


Bi<]s  In  and   Contracts  Awarded 

Mass.,  Revere — Contract  awarded  to  W.  A.  and  H.  A.  ROOT. 
INC.,  1  Beacon  St.,  Boston,  at  $20,000  for  incinerator  and  boiler 
house. 

X.  J.,  Xewark — Board  of  Works  will  soon  award  contract 
for  collection  and  disposal  of  garbage. 

III.,  Rock  Island — (Official) — We  have  been  advised  that 
contract  for  grarbage  incinerator  has  not  been  awarded  as 
stated  in  our  issue  of  Sept.  16.  Meeting  will  be  held  in  Octo- 
ber to  consider  award.     Noted  Sept.   16. 

STREETS   .4SfD  ROADS 
Proposed    AVork 
N.  Y.,  BnfFaI» — Bids  will  soon  be  received  for  paving  Exeter 
Ave.  and  Galveston  PI.  and  for  repaving  Jersey  St. 

\.  A'.,  Buflfalo — Bids  will  be  received  until  11  a.m.,  Oct.  2, 
by  Department  of  Public  Works,  5  Municipal  Bldg.,  for  paving 
northerly  and  southerly  courts  to  Porter  Ave.  Pumping  .Station. 

N.  Y.,  Foresthnrsh — Taxpayers  voted  bonds  for  $6,000  for 
road  from   Forestburgh  to  line  of  town  of  Thompson. 
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>•.  v.,  IVen-  York — (BorouKh  of  Brooklyn)  —  (Official) — Bids 
will  be  received  b.v  Tj.  H.  Piuiiids,  HorouKh  I'les.,  Room  2, 
Boiousrli  H.T.11,  until  11  a.m.,  Oct.  i:.  for  resuljitinpr.  grading, 
pavingf,   curbinsf  and   layiiis  .sidewalks   on   various   streets. 

N.  Y.,  New  York— (BorouKh  of  Manhattan) — Bids  will  soon 
he  received  for  rep:iving  a  number  of  streets  of  the   borough. 

N.  Y.,  Mew  York — (Borough  of  Manhattan) — (Ofhcial) — 
Bids  will  1)6  received  by  the  Park  Board,  Dept.  of  Parks, 
Municipal  Bldg.,  until  3  p.m.,  Oct.  7,  for  improving  the  walks 
of   Central   and   other   parks   in   the    borough. 

N.  Y.,  New  York— (Borough  of  Queens) — Bids  will  be  re- 
ceived by  Maurice  B.  Connolly,  Borough  Pres.,  until  11  a.m., 
t>ct.  5,  for  improving  Jerome  Ave.  from  Boyd  Ave.  to  Green- 
wood Ave.,  Fourth  Ward,  and  South  Ave.  from  New  York  Ave. 
to  Rockaway  Turnpike,  Fourth  Ward;  also  for  furnishing  and 
delivering  200,000  gal.   of  light  road  oil  or  refined  tar  oil. 

IV.  Y.,  New  Iterlin — (Official) — Bids  will  be  received  until 
Oct.  2  by  Village  Board  for  1,800  lin.ft.  concrete  paving.  (See 
Adv.) 

N.  J.,  Cnpe  May  C.  H. — Board  of  Chosen  Freeholders  of 
Cape  May  County  will  build  boulevard  from  mainland  into 
town    of    Wildwood. 

N.  J.,  Frroholil — Kids  will  be  received  until  11  a.m.,  Oct.  6. 
bv  Board  of  Chosen  Freeholders  of  Monmouth  County  for 
T'ennent  Gordon's  Corner  Rd.     J.   M.   Corlies.    Dir. 

N.  J.,  Hoboken — Bids  will  be  received  until  10  a.m.,  Oct.  13, 
by  the  City  Commissioners,  for  improving  portions  of  First, 
Third  and   Harrison   St. 

N.  J.,  Newark — (Official) — Bids  will  be  received  by  the 
Board  of  Street  and  Water  Commissioners  until  3:30  p.m., 
Oct.  7,  for  paving  Chelsea  Ave.  from  South  Orange  Ave.  to 
the  city  line  and  Cypress  St.  from   Fabyan   PI.  westerly  about 

::49  ft. 

N.  J.,  Newark — Rids  will  be  received  until  Oct.  7  by  Board 
of  Chosen  Freeholders  of  Essex  County  for  resurfacing  Sus- 
sex Ave.  with  asphalt.     Noted  Aug.   19. 

>.  J.,  New  Brunswick — Bids  will  be  received  until  2:30 
p.m..  Oct.  11.  by  Roard  of  Freeholders  of  Middlesex  County 
for  Sections  2  and  3  of  South  Amboy-Keyport  Rd.  from  tracks 
of  New  York  &  Long  Branch  R.R.  at  Morgan  station  to  Mon- 
mouth County  line  at  Whale  Creek.  A.  J.  Gebhardt.  Dir. 
Voted  Aug.  12  and  Sept.  9. 

N.  .1.,  Stone  Harbor — Bonds  for  $33,000  sold  for  boardwalk 
at  Stone  Harbor. 

N.  J.,  West  Hobuken — (Weehawken  post  office) — Bids  will 
be  received  by  the  Town  Council,  Town  Hall,  Clinton  Ave. 
and  Charles  St.,  until  S  p.m.,  Oct.  B,  for  improving  Paterson 
Ave. 

Md.,  Easton — Bids  will  be  received  by  Commissioners  of 
Talbot  County  until  noon,  Oct.  5,  for  one  section  of  Static 
-\id  highway  along  Harrison  St.,  extending  between  the  town 
limits  of  Easton  and  Talbot  County  fair  grounds. 

Md„  Princess  Anne — (Official) — All  bids  received  Sept.  7 
for  2.01  milts  of  State  Aid  Highway  in  Somerset  County  were 
rejected.     Noted  .\ug.    12. 

Va.,  PetersbnrsT — City  contemplates  road  between  Peters- 
burg, Hopewell  and  City  Point.  Estimated  cost,  $100,000. 
Robert  Cabinass,  Mayor. 

Ga.,  Savannah — Citizens  voted  $75,000  bonds  for  road  from 
Savannah    to  Tybee,    Chatham    County.      Noted    Aug.    26. 

Fla..  DeLand — Election  will  be  held  Oct.  9  in  Volusia  County 
Road    District   to    issue   $110,000   bonds    for    roads   and    bridges. 

Fla.,  Dunedin — Citizens  voted  $8,600  bonds  for  street  paving. 

Fla.,  Starke — City  will  vote  Oct.  6  on  $16,000  bonds  for 
.-tri.'t   paving.     C.    F.   Hoover.    Mayor. 

Ala.,  Dothan — Board  of  Revenue  of  Houston  County  will 
spend  $75,000  for  completion  of  present  trunk-lines  and 
additional  roads  in  county. 

Tenn.,  Murfreesboro — Election  will  be  held  in  November 
in  Rutherford  County  to  issue  $175,000  bonds  to  purchase  and 
maintain   turnpikes. 

Tenn.,  Winchester — Franklin  County  voted  $350,000  bonds 
for   road   construction. 

Ky.,  Prenchburg — Menifee  County  Commisisoners  contem- 
plate five  miles  of  road  from  Frenchburg  to  Rothwell.  Esti- 
mated cost,  $6,000. 

Ky.,  Ijonisville — Bids  will  be  received  by  the  Board  of 
Public  Works  until  Oct.  4  for  paving  with  asphalt  Chestnut 
St.    from   24th  to   26th   St.      Estimated  cost,    $4,000. 

Ky.,  .Stanford — Citizens  of  Lincoln  County  defeated  $130,000 
irl   issue  for  roads. 
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Ohio,  Cincinnati — (Official) — Bids  will  be  received  by  the 
Board  of  County  Commissioners  until  noon,  Oct.  8,  for  improv- 
ing Wayne  Ave.  from  Stewart  Ave.  to  Martin  Rd.,  Springfield 
Township. 

Oblo,  CoIambuH — (Official) — Bids  will  be  received  until 
2  p.m.,  Oct.  8,  by  Clinton  Cowen,  State  Highway  Comr.,  for 
macadamizing  1.24  miles  of  Cleveland-Wooster  Rd.  Estimated 
cost.  $8,409. 

Ohio,  Kast  Liverpool — (Official) — Bids  will  be  received  by 
the  Board  of  Trustees  of  Liverpool  Township,  City  Bldg., 
Market  and  Third  St.,  until  noon,  Oct.  5,  for  improving  a 
number    of   public   roads. 

Ohio,  Northfleld — (Official) — Only  one  bid  was  received  for 
improving  Br.andywine  Rd.,  which  was  rejected.    Noted  Sept.  2. 

Ind.,  Colombia  City — Bids  will  be  received  until  2:30  p.m., 
Nov.  5.  by  the  Commissioners  of  Whitley  County,  for  three 
highways  in  Smith  Township. 

Ind.,  Columbia  City — Bids  will  be  received  until  1  p.m., 
Nov  r>.  by  the  Commissioners  of  Noble  County,  for  a  road 
on   Whitley-Nobel   County  line. 

Ind.,  Hnntlnsrton — Bids  will  be  received  by  the  Board  of 
Public  Works  until  7:30  p.m..  Oct.  4,  for  sidewalks  on  Ogan 
St.     H.  I.  Toung,  City  Clk. 


Ind..  LiOKan-iiiort — (Official) — Bids  will  be  received  until 
Oct.  19  by  Board  of  Works  tor  43,540  sq.yd.  brick,  asphalt, 
mated  cost,  $103,000.  H.  H.  Thompson,  City  Engr.  Noted 
mated  cost,  $103,000.  H.  H.  Thompson,  City  Engr.  Noted 
Sept.    16. 

Ind.,  MadLsou — City  will  pave  Main  St.  from  Broadway  to 
Walnut   St.    with   vitrified   brick. 

Ind.,  Nohlesville — Bids  will  be  received  until  10  a.m.,  Oct. 
9,  by  W.  O.  Horton.  Audr.  of  Hamilton  County,  for  concrete 
road    in   Noblesville   Township. 

Ind.,  Shoals — (Official) — Bids  will  be  received  until  10  a.m.. 
Oct.  11.  by  L.  D.  Haga,  Audr.  of  Martin  County,  for  road  in 
Halbert   Township. 

Mich,  Fremont — Citizens  of  Sheridan  Township  voted  $55,000 
bonds   for   stone   and    gravel   road. 

Wis.,  Green  Bay — Bids  will  be  received  until  10  a.m.,  Oct. 
by  Coramittte  on  Streets  and  Bridges  for  grading  and  placing 
gravel   or   crushed   stone   on   portions   of   West   Mason   St. 
Bienieret,   Chn.   Com. 

Wis.,  Racine — Bids  will  be  received  until  Oct.  9  by  the 
Board  of  Public  Works  for  paving  Hamilton  Ave.  and  Mead 
St. 


Mi 
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Bids    will    be    received    until    2    p.m.,    Oct. 
.'ell,   Audr.   of  Anoka  County,  for  improving 


Arthui 
State  Rd. 

Minn.,    Ferprns    Falls — Bids    will    be    received    until 
Oct.  6.  by  City  Council,  for  grading  Laurel  St.  between  Broad- 
way and  Bu 

^linn.,  Minneapolis — Board  of  Park  Commissioners  plan  to 
complete  boulevard  along  north  side  of  Pogues  Run  between 
Spades  and  Brookside  Parks  and  new  boulevard  along  souti 
bank   of  stream. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  until  10 
a.m.,  Oct.  4,  by  City  Clerk,  for  repaying  Robert  St.  from  north 
side  of  Sixth  St.  to  south  side  of  Eighth  St. 

S.  D.,  Grannvalley — (Official) — Rids  will  be  received  by  the 
Board  of  County  Commissioners  of  Buffalo  County,  until  noon,/ 
Oct.  5,  for  grading  road  on  section  line  between  sections  2C 
and  27-06-68. 


N.  D.,  Minot — (Official) — Bids  will  be  received  until  8   p.mj 
Oct.  4.  by  Board  of  City  Commissioners  for  about  three  milej 
of     street     improvements.        Estimated     cost,     $32,980. 
Thomas,   City   Engr.      (See   adv.) 

Mont.,  Hardin — Bids  will  be  received  by  E.  P.  Ross,  ClkJ 
County  Comrs.,  until  Oct.  4,  for  4%  miles  of  road  betweeB 
Big  Horn   River  Bridge  and  Dry  Creek. 

Mo.,  Kansas  City — Bids  will  soon  be  be  received  for  approx^ 
imately  nine  miles  of  brick  paving  on  Broadway. 

Mo.,  Maryville — Citizens  of  Nodaway  County  voted  $35,000 
bonds  for  road  improvements.  F.  J.  Yeomans,  County  Clk. 
Noted   Aug.    19. 

Mo.,  AVelliniorton — Election  will  be  held  Oct.  8  to  vote 
$55,000  bonds  for  macadamizing  10  miles  of  road  and  for  two 
bridges. 

Tex.,  Beaumont — Bids  will  be  received  until  Oct.  19  by 
J.  G.  Sutton,  Citv  Clk.,  for  approximately  90,000  sq.yd.  of 
paving.      Estimated    cost,    $85,000. 

Tex.,  Denison — Contract  will  soon  be  awarded  for  14,680 
sq.yd.  of  paving. 

Tex.,  Lnfkin — (Official) — Voters  of  Angelina  County  de- 
feated $200,000  bond  issue  for  road  improvements.  Reported 
another   election   will    be   called.      Noted   Sept.    16. 

Tex.,  Terrell — Attorney  General's  Department  has  approved 
an  issue  of  $150,000  bonds  for  roads  in  Justice  Precinct  No.  S, 
Kaufman  County. 

Okla.,  Pawnee — Bids  will  be  received  by  H.  A.  Rexford. 
City  Clk.,  until  7:30  p.m.,  Oct.  4,  for  paving  approximately 
20,000   sq.yd.   in   business   district. 

-Bids    will    be    received    by   L.    M.    Markham. 
of    Powers    County,    until    noon,    Oct.     11,     for 

improving  Santa   Fe  Rd. 

jrley — Citizens  voted    $75,000  bonds   for  roads. 

Idaho,  Cottonwood — (Official) — Bond 
in  October  for  paving  main  streets.  E. 
City  Trustees.      Noted   Sept.    9. 

Ariz.,  Tucson — Election  will  be  held  Oct.  26  to  issue  $400,000 
bonds   for   roads. 

Wash.,  Pa.sco— (Official) — Bids  will  be  received  until  Nov.  1 
by  County  Commissioners  for  macadamizing  trunk  highways. 
Estimated  cost,  $35,000.  J.  W.  Hamilton,  County  Engr.  Noted 
Sept.    9. 

Ore..  Portland — Bids  will  soon  he  received  for  paving 
East  10th  St.  from  Going  St.  to  Alberta  St.  Estimated  cost. 
$6,000. 

Ore.,  The  Dalles — Citizens  of  Wasco  County  contemplate 
$262,500    bond    issue    for    road    improvements. 

Calif.,    Arcadia — Bids    will    be    received    by    the    Board 
Trustees    until    S    p.m.,    Oct.    7,    for   approximately    16    miles    oi 
oiled   macadam    roadway   and    10,000    ft.    of   concrete   curb   and 
gutter. 

Calif.,  Bakersfleld — Bids  will  be  received  until  Oct.  7  by 
Board  of  Supervisors  of  Kern  County  for  five  miles  of  con- 
crete pavement  of  Division  10,  Section  15,  known  as  Patch 
Loop. 

Calif..  Los  Angeles — City  Council  plans  to  pave  Western 
Ave.   from  Temple  St.   to  Fountain   Ave. 

Calif.,  Santa  Clara — Citv  Engineer  estimates  cost  of  pavinif 
seven    streets    at    $S5,000. 


Colo.,    I 

Clk.,     Comrs 
grading  and 

Idaho 


election   will   be    held 
L.    Parker,    Chn.,    Bd. 
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«tne..  Verdiin— Town  Couiuil  will  Miac;ul;uni/.i-  Wooilla.ul 
Ave.   from    I.,a   Salle   Rd.   to   Bannantyne   Ave. 

""*••  Brockville — Council  will  lay  tarvia  pavement  to  cost 

Ont.,  Clinthum — Town  Council  contemplates  concrete  pave- 
ment on  Loui.se  and  Prince  St.  and  granolithic  pavement  on 
Violet   and    Inches  St. 

Ont.,  KiuK.s<un — Town  Council  contoniplates  macadam  roads 
iber  of  streets.     W.  W.  Sands, 

Out.,  Stniufurd — Township  Council  plans  water-bound  ma- 
oadam    roadway.      Kstimated    cost,    J:iS,000. 

Bids   In  and  CoutractH   Annrdpd 

iMasw.,  Boston— lUliici.il)— State  Highway  Commission 
awarded  contr;u-t  tor  £-.  lull  lin.ft.  road  in  Granby  and  South 
Hadley  to  I.ANM  CuNSTKUCTION  CORPOUATION.  Meriden. 
Conn.,  at  ?lfi.2!)5.      Noted   Sipt.    16. 

Mass.,  Iloston— State  Uighway  Commission  awarded  con- 
oA?T'T,T?i^  ^'i"?-  '"}■*'•  •isi>'':ilt  macadam  in  Braintree  to  K.  J. 
ROURKB,   Arlington,   at   ?12.390. 

Mass..  Boston— JOHN  KlDIjLY  CO.,  5  Ulmer  St.,  Roxbury 
awarded   contract  for  paving   Rosewood  St.,  at   $13,052. 

Conn..  Hartford— (OfHcial)— Contracts  for  state  road  im- 
provements awarded  as  follows:  New  Haven-Hartford  Turn- 
pi'viM^^^T.^a"?,"  '"V  ,'^°L"\  Haven  Townships  to  UNION 
PAVING  CO.,  Schenectady,  N.  Y.,  at  $22,s;)l;  Huckleberrv  Hill 
Rd.,  Brookfield  Township  to  l.OUIS  LONGHT  .1  BRO.,  To^rinK- 
ton,  at  .?11,191;  Orange  Township  to  ROBIORT  I)  D  VLEY 
CONTRACTING  CO..  New  Haven,  it  ?2S.44S :  Robertsvil le  Rd 
R852!'''°Not^rs"ept."l6'''    ^^"^^^    A.    WILCOX,    Norwich,    at 

Conn.,  IVomalk — Contract  for  paving  Washington  St 
N."Yratll3  4*39  '°  ^^^^^^^  CONSTRUCTION  CO  .  nIw  Yorki 

r.„JJ*     \"  ,'^'"T     York— (Borough     of     Brooklyn)— (Official)  — 
Contracts   for   improving   various   streets  awarded   as    follows- 

41  CART7  PAV?i^%"?.n^'kn''"'i,"°'?,'^'"^""  ■'^'"■-  *"  BROOKLYN 
»,r,r  «?T?i  ^^'^9-  ^9-  '"'"  Hamilton  Ave.,  at  $16,462,  $5,475 
TRACTTNr  onP''?','^^^',^^^''''"?  ^^  to  FRANKLIN  CON- 
iiJ^*-^  "^C'  C^o.,  52  Vanderbilt  Ave.,  at  $17  4''.S-  74th  St  tn 
JP^^^^xf'^VING  CO..  West  14th  St.,  at  $4;613-'  paving  ■64th 
iept  9  and  23.  P^^™°  ^O-  ^est  14th  St.,at  isK  Noied 
ly.  Y.,  New  York — (Borough  of  Manhattan) — Contracts  for 
STRnf-TmN'ro  ^n%  f?'l°^^«^  Haven  Ave..  ASPHALT  001?^ 
. i.iiSi''"^*-"^  CO.,  208  Broadway,  New  York  at  $4  67.'! ■  K'nd  St 
AZTEC  ASPHALT  CO.,  90  West  St  New  Yirk  at  $1  5  S4K-  fifith 
Ih.f'^'^^te'aS^.tlTiZ  2T"    "     "--^    «<'-    Ne^v^^-^oVkf'^i? 

N.  J.,  Bloomiield — Contract  for  repaying  Broad  St  from 
El°T°H"l«C^l?A?I?;^'c*5..^aY$t7:iir-'^-''^^^  '"  S^^AN^S^^Rg^Bfiu™ 

Au|.'^2f  ^''''  BITULITHIC  P.WING  CO.^^t '$S6.4lo "^Notlf 

^r,i^'  •'••j 'S""**',"'.* — (Official)— Contract  for  improving  Mag- 
nolia and  Grand  Ave.  will  not  be  awarded  this  year. 

ini.t  ?t'=^|i^.?6?.'^^No^t1d  luriT-"^   ^-   -^UNNK^A^  ^?o°o^d^ 

Fla..  Palm  Beach — Contract  for  paving  Clematis  \ve 
awarded  to  P.  G.  PROUDFOOT,  at  $13,523.  •'■".ti.iH     .vve. 

.J '^'"V, ''''"''"»"  Springs— Contract  for  10,000  sq.ft.  of  concrete 
sidewalks  awarded  to  HERMAN  DANN,   St.  Petersburg. 

,.nr,?,-'?'V  V„"''*'"^*^°,'"'"''*®'P"^'"^  °^  Marengo  County  awarded 
contract  for  sand-clay  and  gravel  roads  to  HARVEY  &  CO 
Memphis,   Tenn..  at  $60,000.     Noted   Sept.    2.  i^  i    k   ^.-u.. 

•  If-''";  Carlisle — Contract  for  Carli.-sle  and  Parks  Perrv  Rd 
a"   $15  OOo'^''  County  awarded   to   JAMES   &  JONES.  Louisville; 

Ky..  Carlisle — Contract  for  Carlisle  and  East  Union  Rd 
t20"?000  PHELPS,     POST.     GUYN    &    CO..    Lexington,     at 

.  Ky-.  .tonis-rille — Contract  for  paving  32nd  St.  from  Grand 
it  IsTs'o"'^  awarded  to  L.  W.  HANCOCK  CO.,  Louisvfne. 

Ky.,I.oni.sjille— HENRY  BICKEL  CO.,  Louisville,  at  $10  500 
Caldwell  St"     '^'^'^        '    P'^^'^sr    Dupuy    St.    from    Kentucky    to 

Ky..  Lonisvllle — Contract  for  paving  Brook  St.  from  Brerk- 
e-ijidge  to  Caldwell  St.  and  Chestnut  St.  from  PouFth  to 
Fifth  St.  awarded  to  LOUISVn.LE  ASPHALT  CO.        °"'^"^"    ^o 

Ky..  Rnssellvillp — Contract  for  2.7  miles  of  macadam  pike 
awarded  to  BYARS  OPERATING  &  CONSTRUCTION  CO 
Russellville,   at    $10,410.  •.^^ij.'-'ii     »_u., 

Ky.,  Russellville — Contract  for  macadam  pike  in  Logan 
County  awarded  to  RHEA  PRICE,  Auburn,  at  $7,496.       ^"^'^" 

•D  *"5'1?.V  ♦^"""•^ant — Contract  for  improving  State  St  from 
I'sON.^Erllf  Peifn-^^n^Vsii  ^^^'•'^<"'  '"  JO^N  McCORMICK 

!>-*?.''","•  '•'"'P'l" — (Official)— Contract  for  improving  Stone 
»;25  J,?'""°,i;*'!;"^"'  ^19-  ''-  awarded  to  M.  P.  HAMMm.  Valen- 
tine Bldg.,   Toledo.      Noted   Sept.    16. 


Oliio,  Toledo — Contract  lor  paving  Detroit  Ave  from  Miami 
$7,350  "      '°   """""   ""•   '^^"^'-^^    to   M     P.    HANNAN,   aV 

as  fo'llo'wM'""i';'.?."ir,,"'?,'"'"^  of  Control  awarded  paving  contracts 
?•?/  *  is?iv^  J.'^"'"*  "'"^  Huron  St.,  to  H.  P.  .STREICHEU  & 
9Pj-  5ll'>'''3S>:  .Str.icher  St.  to  GE.SSNER  &  COTHRELL  S27  - 
55S:  .Salem  and  Princeton  St.  to  IMJTKHS  BROS.  &  CO.,  $12  82!) 
lud.,  Anderson— (Olllcial) —Commissioners  of  Madison 
County  awarded  contract  for  concrete  road  In  Anderson 
Sepl"l)    "  GKORGE    HOPPS,    Anderson,    at    $6,973       Noted 

con't?f ct '■?on^!VV7i";''!',''L  ".^  County  Commissioners  awarded 
ro^-^^^jlK'n  ''BAir;ui^'^'!-^B'a"r;e;^^??ll -V'at  '$'lt5r  '^°--'"''« 
III..  «;eneva— Contract  for  Section  G.  Roi  to  12,  of  State 
fNi'^&^j'o^.i^ttTttll'i'sV""""'""'  '"  ^''^""'^'^  CONTrI^"^! 
hea'd"Totv"ns''hir^frrcl'Y;^  SIViTe"  IVl'^R.^^at'-Tli  l^O^"^""^^" 

winivllle"^tVe^*^f,i^''"^~F°"";'''''  f°'",  •'''"•'•^«'  '•"^'^  «"  Bald- 
winsvuie    state    line     road    and    gravel     road     on     Heel-m     u,t 

awarded   to  JOHN  HEELAN.   Paris    at   $4,500.      Not"d   Sept    23 

III..    St.    Charles— (Official)  — Bids    for    street    imorovements 

Racine'^  Wis"''"  *-  i',?,    f""n'-''i  i  Wisconsin     lmpro"J'einent     C^o' 

Kacine,     Wis.,     .$55.,l!ll     (probably    awarded     contract)-    Arwen 

W  Wilso^'citl' 'pof^i-  ^^?rT,  ^  "'%'"i^'  '="^'"'  *5«.988.  "^John 
w.    \v  iibon.  city  I'.ngr.     Noted  Aug.   19. 

III..  Springfield — Contract  for  grading  on  .Section  F  Route 
1,  awarded  to  CAMERON.  JOYCE  &  CO.r Keokuk,  at  $6',195 

Wi-"*-.  Fennimore — Contract  for  concrete  pavpinent  on  Wis- 
to°^ratTll,='5^^',J!'-''^<'  '°  BARTLETT  CONCR^ETE  Vl°^r]ltr. 
„„  w'",-'  I^*«;na*— Contract  for  concrete  base,  curb  and  gutter 
Mo^I^'ir^f  ^*-  ^y^'":^^'}  t?  PETER  OSKAR.  Neenah  Crfosote 
block  surface  will  be   laid  by  city  forces.      Noted   Augf  5. 

.^J"""'  "'*•  -^y — Contract  for  paving  Tavlor  St    awnrdeH   tr» 
JOHNSON  REAL  ESTATE  &  CONSTRUC^'TION  CO., Tt  $22^556 
Minn..  Floodnood — Board  of   Pine   Lakes  Townshin  award- 
ed contract  for  Nordess  Rd.   to   OSCAR   WIL.SON  "^  award 

Minn..  St.  Paul— (Official)— Contract  for  paving  Warsaw 
f-sS'^P^iT%'l'^:uC^t%Tso^.  "'■  ^"'^'•''^^   '°   FI^L^^mS 

War'd'"rwa'Ic!J,'To"'^S>Ai'l=^SN''"-     ^''"'^'"^    ^'^^^*«     '"    ^'^^ 
Kan..    Chanute — Contracts    for    paving    North    Washinirtnn 

t^^\V\%<F''"''^^  .^^-  a^varded  to  PERRY^  TAYLOR  ir$?f,709 
and  $5,129  respectively.  f^t.iu^ 

Kan.,  Garnet — Contract  for  paving  eight  or  10  blocks  with 
brick  awarded  to  A.  L.  COOK.  Ottawa^    Eltimated  cost,  $50^000 

^nth  f^"ifth"^f^""''~l^^"}'''^^^  for  grading  Willow  Ave.  from 
loth  to  12th  St.   awarded   to  E.   G.   LEDYARD. 

t..iJll"a*"  Ronndup- Contract  for  concrete  sidewalks  in  Dis- 
tricts 9  and  10  awarded  to  JOHN  TRIPP,   at   $13,821 

nnn'/,?",f**.p^""'5~^°'*''''a',)"rCo"t''act  for  approximately  60,- 
mpTA  M*  grading  awarded  to  PRUIN-COLNON  CONTRACT- 
N^?ed°ep^    I'^e  I-a'-'ode  Bldg..  St.  Louis,  at  16.6c.  per  curyd. 

inn''V;;',T*''*"^~^°"*'''^''i  i°'^   ■*•"•"'   yJ-   macadam   paving  and 

to  sru^rn^iT?w"i';^drd  'z-^^t^i  i-i^i^t-^ii.'j's^  ^s"a?.t? 

Estimated  cost,  $50,000.     Noted  Sept.   23.  '   ^^*^^®- 

Tex.,  Snn  Antonio — Contracts  for  pavine  awardpd  n*«  fni 
lows:      North    Plores   St.,    Dolorosia   St     and   MllTtary    Plaza    to 

^Zi^^i'^'J^^^'ii'^ ^""V^rf^  ^°-  MeniPhis.  Tenn  .^t  $1^350° 
North  Presa  St.,  West  Commerce  St  and  Main  pfa^i  tA 
RUSHMORE  &  GOWDY,  San  Antonio,  at  $2S  90S;  Nacogdochls 
$r3,620°  '"    TEXAS    GRANITOID    CO.,    San    An?onio?   a? 

^  „^"-.  Temple— Contract  for  paving  awarded  to  LAVY  & 
LEVY,   Dallas,   at   $50,000.      Noted    .\ug.    12.  "^^vi     <v 

Idaho.  Sandpoint — Council  has  awarded  contract  for  in- 
*""iV''°"^'  cement  paving  in  District  No.  4  to  SPOKANE 
BITU-MASS  PAVING  CO.,   Spokane.   Wash.,   at   $1.32   per   sq.yd^ 

BROs'"''at^$'3o'6^^°"''^^'^*    ^°'"    "^'^"^    awarded    to    RYBERG 


St. 


Wash.,     Bremerton — Contract     for     improving     Fourth 
awarded  to  E.  H.  L.  MORRIS,   Seattle,  at  $8,558. 

Wash.,  Everett— Contract  for  30-ft.  pavement  on  Rucker 
Aj;e^^awarded^         BANCROFT  &  MORGAN,   Everett,  at  $30,717. 

Wash..  La  Conner-— Town  Council  awarded  contract  for 
«??q'«v*''    P^^'7&    to   N-    W.    BALL.    Sedro   WooUey,    Wash.,    at 

$13,987.     Noted  Aug.   19. 

o     '''te    I'O'"*'"'"'— Contract     for     paving    a    portion     of    East 
Seventh  St.  awarded  to  GIEBISCH  &  JOPLINT  at  $5,841. 

Calif..  Arbuckle — Contract  for  improving  Fifth  St  awarde/1 
to  CLARK  &  HENERY  CONSTRUCTION  CO  .   at    $5;574 

ir  ,*^",l";'  ?'>«'    *"?*''''''"7'^0"'''''<^'t  f-'"'  improving  Third  St.  from 
$72  175  Western   Ave.    awarded    to    TRYON   &    BRAIN,    at 

Calif..  Portersiille — PRDKRAL  CONSTRUCTION  CO  San 
Francisco,  at  $50,000.  awarded  contract  for  paving  Morton 
St.,   Belleview,   EI.   Grainto   and   Grand   Ave. 

Calif.,  Salinas— Board  of  Supervisors  of  Monterey  County 
116^55''  "  ^°        *°  °-  ^-   HOWARD,   Redwood  City,  at 

Calif,  Santa  Ana— OSCAR  FORD,  Riverside,  at  $14  760 
awarded   contract   for   paving  a   portion   of   Riverside   Rd. 
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I'alif.,  !>to«ktou — -(Official) — Contract  for  paving  North 
Center,  Maple  and  Ash  St.  awarded  to  W.  H.  PAUL,  Oakland, 
at    $21,969.      Noted    Sept.    16. 

Calif.,  Visnlia — Board  of  Supervisors  of  Tulare  County 
awarded  contract  for  Three  Rivers  Rd.  to  J.  E.  HINES,  Tulare, 
at   $13,800. 

INDUSTRIAL    WORKS 
PropoHeil  Work 

Maine.  Uidilofiinl — J.  R.  Worcester  &  Co.,  79  Milk  St..  Bos- 
ton, Mass..  prepared  plans  for  threc-storv.  90xl50-ft..  tannery 
for  Gobrecht  Leather  Co.,   202  Lincoln   St..    Boston.   Mass. 

Mafup,  Portinnil — National  Biscuit  Co.  will  build  plant  at 
Kennebec  and  Cedar  St. 

Sf.  H..  Keeue — W'ilkins  Toy  Co.  has  plans  by  Herbert  A. 
Poster  for  one-  and  two-story.  90x200-ft.,  brick  plant.  Esti- 
mated  cost.   $30,000. 

MnNN.,  .VmlierMt — Holyoke  St.  Ry.  Co.  will  build  100xl30-ft. 
brick  ear  barn  and  substation.  G.  E.  Pelliser.  317  Springfield 
St..   Engr. 

MnNN..  Huston — Colonial  Steel  Co.,  Pittsburgh,  Penn..  will 
build  steel  plant  at  D  and  Pat  go  St..  South  Boston. 

MnNN.,  lioNcton — Bids  will  soon  be  received  for  eight-storv. 
70xll0-ft..  brick  warehouse  for  P.  C.  Larkin  Co..  Buffalo, 
N.  T.  Densmore  &  Le  Clear.  SS  Broad  St.,  Engr.  Noted 
.July   29. 

.MnNN.,  Springfield — T^'.  J.  Foss  Co.  will  build  brick  ware- 
house at   Broadway  and   Wight  Ave.      Estimated   cost,    $20,000. 

X.  Y..  BulTnlo — J.  Prentiss  &  Co.,  132  Michigan  Ave.,  plans 
to  rebuild  warehouse,  according  to  press  reports.  Estimated 
cost.  $20,000. 

3F,  Y„  Baffalo — Bids  w'ill  soon  be  received  bv  Edwin  C. 
Haas.  558  East  North  St..  for  50xl00-ft.  foundry  and  36xS5-ft. 
machine  shop  at  Grant  St.  and  New  York  Central  R.R.  for 
Unique   Brass  Foundry  Co.,    25  Illinois   St. 

-N.  Y.,  Endicott — George  P.  Johnson  &  Co.  will  build  shoe 
factory. 

Si.  Y.,  JutanNun — Endicott.  .Johnson  &  Co.  plans  to  build 
another  addition  to  its  shoe  factory  on  Lester  Ave. 

N.  Y.,  Kingston — Plans  being  prepared  bv  H.  O.  Chute.  197 
Pearl  St..  New  York,  for  one-story.  100xl50-ft..  reinforced- 
concrete  pioric-acid  plant  for  Nitro  Powder  Co.  E.  Metzger. 
50  Broad  St..  New  York.  Pres. 

X.  Y.,  New  York — (Borougti  of  the  Bronx) — Tremont  Fire- 
proof Storage  and  Refrigerating  Co.  plans  to  combine  build- 
ings of  Liberty  Brewing  Co..  at  170th  St.  and  Third  Ave.  and 
establish  warehouse,  cold  storage  plant  and  ice  plant.  John 
H.    Ronner   is   interested. 

N.  Y.,  Xe«-  York — (Borough  of  Brooklyn) — Chelsea  Fiber 
Mills  Co.  has  plans  for  four-storv  brick  mill  at  1155  Manhat- 
tan Ave.   and  Commercial   St.      Estimated   cost,    $30,000. 

X,  Y„  Xew  York — (Borough  of  Brooklyn) — Plans  being 
prepared  by  L.  Allmendinger.  926  Broadway,  for  2^-story. 
40xl00-ft.,  brick  bottling  plant  on  Myrtle  Ave.  near  Sumner 
Ave.  for  Ferdinand  Munch  Brewing  Co.  Estimated  cost, 
$20,000. 

X.  Y.,  Xen-  York — (Borough  of  Brooklvn) — Sheffield  Farms- 
Slawson-Decker  Co.  will  build  six-storv.  100x252-ft..  dairv 
at   1368   Fulton   St.      Estimated   cost,   $300,000. 

X.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
New  York  Citv  Composite  Brick  Corporation  will  Ijuild  two- 
story.  100xl3S-ft..  plant  at  201  East  129th  St.  Hopkins  & 
McEntee,  37  East  2Sth  St.,  Arch. 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — William  J. 
Gilphey.  Arch..  1  Union  Sq.  ^^'.,  Jlanhattan,  prepared  plans  for 
four-story,  lOOxlO-ft.,   factory  for  Consumers  Biscuit  Mfg.   Co. 

X.  Y.,  Xe-jv  York — (Borough  of  Queens) — Warren  &  Wet- 
more,  16  East  47th  St..  Manhattan,  will  prepare  plans  for 
four-storv,  175xl75-ft.  warehouse  and  factory  at  Borden  -\ve.. 
Van  Alst  Ave.  and  Third  St..  Long  Island  City,  for  American 
Druggists'  .Svndicate.  H.  Loewe,  205  Borden  Ave.,  in  charge. 
Estimated   cost,    $125,000. 

X.  Y..  Xew  York — (Borough  of  Queens) — Meuer  Bros..  575 
Flushing  Ave.,  Brooklyn,  will  build  plant  at  Haywood  Ave. 
and  Third  St..  Long  Island  City,  for  manufacture  of  steel 
barrels.      Estimated    cost,    $10,000. 

X.  Y.,  Xew  York — (Borough  of  Richmond) — Valentine  & 
Kissam.  25  Madison  Ave..  New  York,  preparing  plans  for  flve- 
story  factory  near  Clifton.  Borough  of  Richmond,  for  Louis 
De  Jenge  &  Co.,   446  Richmond   Turnpike,    Tompkinsville. 

Woj'ks.    Grand   Rapids. 


Penn.,  Chester — Stewart  Distilling  Co.,  Philadelphia,  will 
build  plant  on  Delaware  River.      Estimated  cost,   $500,000. 

Penn.,  Ellwood  City — U.  S.  Steel  Corporation  will  build 
rolling  mills  and  openhearth  furnaces  at  estimated  cost  of 
$1,500,000,    according   to   press    reports. 

Penn.,  Pittsbursii — Liquid  Fuel  Combustion  Co.  will  build 
two  factories  at  Main  and  Sycamore  St.,  84x136  and  96x136  ft. 
respectively. 

Penn.,  Stanniokin — J.  H.  and  C.  K.  Eagle  plan  to  build 
addition  to  their   silk  mills.      Estimated   cost,   $500,000. 

Del.,  Wilniinj;-ton — William  Freihofer  Baking  Co.  will  build 
bakery,  stable  and  power  plant.  Peucket  &  Wunder,  310 
Chestnut    St.,    Philadelphia,    Penn.,    Arch. 

Mil.,  Bnltimore — Carnegie  Steel  Co.  plans  storage  ami 
power  building  at  its  plant  on  AVicomico  St.     H.  D.  Bush,  Supt. 

Va.,  Norfolk — Norfolk  &  Western  Ry.  will  build  shops. 
J.  E.  Crawford,  Roanoke.  Ch.  Engr. 

W.  Vn.,  Mnrtiusburs — Adamantine  Clay  Products  Co.  will 
rebuild  its  plant  at  North  Mountain  which  was  recently  de- 
stroyed by  fire.      Estimated   cost.    $75,000. 

X.  C.  Charleston — Riverside  Iron  Works  Co.  will  build 
plant    on    Metting    St.      Estimated    cost.    $25,000. 

N.  C,  Concord — Norcott  Mills  is  having  plans  prepared  for 
three-story   mill.      W.   G.   Broadfoot.   Secy. 

Ga..  Atlanta — Atlanta  Warehouse  Co.  will  build  cotton 
warehouse  at  Stewart  .^ve.  and  Glenn  St.  Estimated  cost. 
$400,000. 

Tenn.,  MnrfreeNboro — A  company  will  be  formed  to  l>uilil 
three-story  brick  underwear  mill.  Charles  C.  Groat,  W,  C. 
Bibro  and  T.    H.  Harrison   are   interested. 

Ky„  Louisville — Speed  Realty  Co.  will  build  six-storv  ware- 
house for  Stewart  Dry  Goods  Co.      Estimated  cost.   $40".000. 

Ohio,  .\shtaliula — Missouri  Iron  Co..  St.  Louis,  will  build 
foundry.  Arthur  G.  McKee.  1301  Rockefeller  Bldg..  Cleveland. 
Arch. 

Ohio,  Canton — Gordon  Rubber  Co.  will  build  additions  to 
its  factory.     Estimated  cost,  $300,000. 

Ohio,  Cincinnati — Plans  being  prepared  bv  Stegner  & 
Hughes.  Arch.,  for  six-story,  lOOxlOO-ft.,  addition  to  factory 
of  Huenefeld  Co.,  Spring  Grove  Ave.,   Camp  Washington. 

Ohio,  Cincinnati — Weidman  Co.  has  plans  for  seven-storv 
warehouse   at    West   Ninth    St.   and    Mandrake   Ave.,   N.    W. 

Ohio,  Cleveland — Steel  Products  Co.  has  plans  for  plant  at 
2943    Parkwood    Drive.      Estimated    cost.    $30,000. 

Ohio,  Cleveland — Bids  being  received  by  Franz  C.  Warner, 
Hippodrome  Bldg..  for  three-story  and  basement.  57xl70-ft.. 
and  one-story,  54xllO-ft.  garage  and  sales  building  for  Hud- 
son Stuvvesant  Motor  Co.,  1914  Euclid  Ave.  Estimated  cost. 
$60,000. 

Ohio,  Cleveland — Tropical  Oil  and  Paint  Co.,  Cleveland,  is 
having  plans  prepared  bv  C.  W.  Courtney,  Leader  News  Bldg., 
for   factory  on   West   70th    St. 

Ohio,  Yorkvllle — Wheeling  Steel  and  Iron  Co.,  Wheeling, 
W.  Va.,  will  make  improvements  to  its  tin-plate  plant  at 
Yorkville. 

Ind.,  Indianapolis — John  B.  Bright.  Indianapolis,  will  build 
a  warehouse  at  113  South  Meridian  St.  Estimated  cost. 
$30,000. 

Ind..  IndiannpoIiK — Nation.al  Motor  Co.  will  build  factory 
at  22  and  Yandes  St.     Estimated  cost.  $50,000. 

Mieh..  ENennnIm — Michigan  Tanning  and  Extract  Co.  is 
having  plans  prepared  for  70x900-ft.  reinforced-concrete  fac- 
tory near  Escanaba. 

III..  ChieaR'O — Hump  Hairpin  Co.  secured  a  site  and  will 
build  two-story  factory  at  Prairie  Ave.  and  20th  St.  Alfred 
S.    Alschuler.   Arch.      Estimated   cost.    $150,000. 

111..  Chicaero — T\"illiam  F.  Pagels.  19  South  La  Salle  St..  has 
plans  for  two-story.  50xl50-ft..  brick  w-arehouse  at  Grand  -\ve, 
and  Noble   St.      Estimated    cost.    $25,000. 

AVis.,  Hartford — Kissel  Motor  Car  Co.,  Hartford,  plans 
75xlO0-ft.  storage  building.  70xll0-ft.  enameling  shop  and 
furnace  room,  four-story.  50xl00-ft..  office.  44xl00-ft.  shipping 
w^arehouse  and  two-story.  50x50-ft..  body  storehouse.  O.  P. 
Kissel  in  charge. 

Wi 

ick   and   concret 

Iowa,  Des  Moine.s — Hippee  JTotor  Supplv  Co.  will  build  two- 
story,  50xl32-ft..  warehouse  on  Mulberry  St.  C.  K.  Denman. 
.\rch.      Estimated    cost,    $18,000. 


X.  Y..  Xorwleh — Plans  being  prepared  b\-  Rov  Bard.  .\rch.. 
for  two-storv.  75x200-ft.  factory  for  Norwich  '^'ire  Basket 
Co.      Estimated   cost.   $10,000. 

X.  Y..  Rochester — Plans  prepared  by  Russell  &  King.  Syra- 
cuse, for  two-story,  50x90-ft.,  warehouse  for  Gibson  Drug  Co. 
Estimated  cost.    $15,000. 

X.  J.,  Camden — Bids  will  soon  be  received  for  three-story 
brick  and  concrete  factory  for  Tavlor-W^hite  Extracting  Co. 
Ballinger   &  Perrot.   Philadelphia.   Penn.,    Arch. 

\'.  J.,  Xewark — Balbach  Smelting  Co..  Ave.  R  and  Doremus 
Ave.,  will  build  one-story  steel  storage  building.  Estimated 
cost,  $10,000. 

I'll!   build   garage   at    359 


Penn.,  Beaver  Palls — Shelby  Steel  Tube  Co.,  Ellwood  City, 
will  build  additions  to  its  plant  at  estimated  cost  of  $1,500,000. 
.T.   J.   Dunn,  Supt. 


Co.    will    make    exten- 


Minn.,  St.  Paul — Preliminary  plans  being  prepared  for 
10-story.  4Sxl50-ft.,  concrete  terminal  elevator  for  Equity 
Co-Operative  Exchange.  Poltz  Engineering  Co.,  1410  Pioneer 
Bldg.,  Arch.     Estimated  cost,  $125,000.     Noted  Aug.  19. 

Kan..  'Wiehita — Shirley  Jocelyn.  Beacon  Bldg..  contemplates 
three-story.  50xl00-ft.,  brick  warehouse.  Estimated  cost, 
$15,000. 

Mo.,  Springfield — Press  reports  state  Tucker,  Ferguson 
Warehouse  &  Transfer  Co.  will  build  addition  to  its  ware- 
house at  estimated  cost  of  $25,000.  E.  G.  Tucker,  Representa- 
tive. 

Tex.,  San  .\ntonio — Edward  Friedrich,  802  East  Commerce 
St..  will  build  factorv  at  East  Commerce  and  Pine  St.  Esti- 
mated   cost,    $60,000. 


SeptenilHT  .iU,   1!»15 
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Okln..    Suiiuliin — liiloriiati.iiuil    (.'iiuie    oil    Slmase    ' 
llld  oil   tank   plant. 

Colo^    Purblo — Nuckolls     I'aoking    Co.     will    build     packing 
ant  at  estimat.d  cost  ot  $-'5U,U00.     G.  Harvey  Nuckolls,  Prea. 

WnHh.,    SrnttU- — Ford    Motor    Co.    will    enlarge    assembling 
ant.      Estimalcil    cost.    $100, UUO.      James    Couzens,    Treas. 

Ore..    <;re»ihnni — U.    .M.    Squires,    Gresham,    will    build    lire- 
orks  factor.v.      Kstimated  cost.  $40,000. 

Calif..  l.<m  .\iiBfU'.>< — Ami'rican   Can   Co.    will    build    180x600- 

factory.      Kstiniat.-d   cost.    $250,000. 


Iliil.s    1 1 


II  <l   <' 


iitnictM   Ai\tir<U'il 


Main 


.........      .  jrtlmiil — Contract      awarded      to      CHARL,ES      B. 

OWATT  ..t  sriN.  lor  rebuilding  factory  tor  Twitchell  Cham- 
in  Co.,   on   Ci lurcial   St.      .Voted   Sept.   23. 

Maine,  Siieo — contract  awarded  to  FRKD  L.  EMMONS  & 
1..  Ijiddetord.  at  $2fi,74«.  for  shoe  factory  for  Sears-Roebuck 

SlaNH.,  Uoston — Contract  awarded  to  FRED  T.  LEY  CO.. 
irinntield,  for  pattern  shop  for  Mead  Morrison  Co.,  on  Pres- 
■tt  St.,   East   Boston.      Estimated  cost,   $70,000. 

JInMH.,  Mrookton — Contract  awarded  to  THOMAS  F.  CROW- 
.U  Brockton,  at  $155,000.  for  factory  for  Diamond  Shoe  Co. 
.,ted    AuK-    12. 

R.  I..  I'roviileuc* — Contract  awarded  to  CRUISE  &  SMILEY 
INSTRUCTION  CO..  12  East  Ave.,  Pawtucket,  at  about 
2,000,  for  one-story,  41x101-ft.,  laboratory  for  Revere  Rub- 
T  Co.,    Eastern  Ave..   Chelsea. 

Conn.,  Hartford— Contract  awarded  to  ROBERT  PORTEUS 
urtford.  at  about  $40,000,  for  factory  at  Franklin  Ave.  and 
)odrich  St.  for  Asa  S.  Cook  Co. 

Conn.,  Mew  Britain — Contract  awarded  to  P..  H.  HIBBARD 
,..  New  Britain,  bv  Hartford  Auto  Parts,  Inc.,  for  two-story, 
x210-ft.   factory. 

,   New   Vork — (Tlori)Us;h    of    Brooklyn — (OfHiian — Con- 
art  awarded  to  BORGEA    CONSTRUCTION  CO..   69  Mills  St., 
Island    Citv,   at    $11,500.    for    two-story.    3<lxl00-ft.    brick 

y   for  Rosario   Drasc    404   East   104th   St..    Manhattan,   at 

illow  Ave.  and  St.   Johns  PI. 

Y       Ponshkeeosie — Contract     awarded     to     EDGAR     V. 
VDERSON     39    Market    St..    for    two-story    packing    plant    at 

Cotta"^  St  for  Nelson  Morris  &  Co.,  38  Cottage  St.  Esti- 
ited   cost,   $40,000. 

Penn.,  Pittsl>urBli— Contract  awarded  to  D.  T.  RIFFLE 
r  fictory  for  Wolverine  Supply  &  Mfg.  Co..  at  Page  and 
intclla   St. 

Ohio  Akron— Contract  awarded  to  W.  A.  FRANKLIN  for 
•o    two-stJry  factories  for  Kelly-Springfield  Tire  &  Rubber 

'ohio.  rincinuati— Contract  awarded  to  JOHN  LACKER  by 
to  \rmleder  Co..  York  Ave.  near  Western  Ave.  for  commei - 
al  Karasre.      Estimated  cost.  $15,000. 

Wis.  Beloit— Contract  awarded  to  SCHNEIBERG  &  DEAR- 
AMMER.  Beloit.  by  Gardner  Machine  Co.  for  machine-shop 
Idition. 

•\Vi.«..  Wntertowm— Cnntrnct  awarded  to  F.  A  WILLBN- 
ICKEL  .'^OT  Tenth  St..  Watertown.  by  Watertown  Table 
ide  Co.:  Harp  St     for   one-story,   50xl00-ft.  shop  addition. 

Nell.  omnhn—fOfficiall— Contract  awarded  by  Ford  Motor 
)  "  to  HODGEON  COXSTRUCTTON  CO..  St.  Paul,  Minn.,  foi 
^semblins-  plant.     Noted   Aug.  2fi. 

Tet.,  San  Benito— Contract  to  NYSTROM  BROS  by  Cream- 
y-Dairv  Co.,  San  Antonio,  for  branch  dairy.  Estimated  cost, 
il.OOn.      Noted  Aug.   12. 

Wash..    Taeoma— Contract     awarded     to    COnNELL    BROS 
icoma.  at  about  $250,000,  for  four  steel  buildings  for  Taeoma 
nelting  and  Refining  Co. 
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FInorinir — Boston.    Mass. — (Ofnciall — Bid; 

H  P  Stanford.  Ch.  of  Bureau  of  Yards 
8pt..  Washington.  D.  C.  for  reinforced 
ittern  shop.  Building  No.   42.  United  States  Nav 

nredcrinv— New    London.    Conn^— Bids    will    be    received 

R    Stanford    Ch    of  Bureau  of  Yards  and  D    -  ^   „    -     , 

■ashington.  D.  C.:  until  11  a.m..  Oct.  2,  for  dredging  at  Naval 
ation.  New  London. 

Biprap— Keansbur^r.  N.  ■T.--fOffician— Bids  will  be  received 
,•   J.    T.    Tates.    Lighthouse    Inspector     Tompk.nsviIIe.    NY 
itil    2    nm      Oct.    4.    for    riprap    bulkhead    wall    and    mJiking 
pairs   to  jettv  at  Point   Comfort  Light   Station.   Keansburg. 

Post  offle<— t^ast  Pittsburgh.  Penn.— Bids  will  be  received 
•  Tames  \  Wetmore  \c*.  Surverv.  .4rch..  Treasury  Deot.. 
•ashinsrton.D.  C.  until  3  p.m.,  Nov.  6.  for  post  office  at  East 
ittsburgh. 

Rinrnn— Philadelphia.     Penn.— Bids     will     l>e     received     at 

S  Engineer  Office.  Philadelnbin  until  noon.  Oct.  14.  for  np- 
p  in  the  Delaware  River  at  Mifflin  Bar  Dike.      (See  Adv.) 

Chain  Shafts— Washington.  D.  C— Bids  will  be  received  by 

P   Davis    Ch    Engr..  IT.  S.  Reclamation  Service.  Washington. 

r  until  2  P.m..  Nov.  S.  for  chain  shafts  aiid  chains  for 
illiiig  crest  of  Grand  River  Diversion  Dam,  Grand  Valley 
•eject,  Colorado.      (See  Adv.) 

Hoists— Washin^rton.  D  C— Bids  wnll  be  received  nntil 
o.m..  Oct.  23.  at  the  office  nf  Chief  of  Eno-ineers.  U_  S.  ArmN. 
'ashington.    D.    C,    for    12-in.    projectile    hoists.       (See    Adv  1 

Blaehinery— Washin-ton.    D.    C— Bids  ^vill    be    received    bv 

P    Davis    Ch    Engr     U.  S.  Reclamation  Service.  Wnshmtrton 
;  r'.,  until'  2  p.m..   Oct.    29.   for   nperat 
'linder    gates    of    12    ft,    diameter    fo 
ilk  River  Project.  Montana,   and   a   d 
us  Reservoir.   Yakima    Pro.1ect 

Bnlldinsr— Norfolk.  Va— (Official)— Bids  will  be  received 
T.Vf.  -R.  Stanford.  CTi.  of  Bureau  of  Yards  and  Docks.  Navy 
ent..  Washington,  D.  C,  until  11  a.m..  Oct.  23,  for  school 
ailding  at  St.  Helena  Navy  Yard.  Norfolk. 


pchnnism    for   two 
■burne    Reservoir, 
te   set   for  Keech- 
hington.      (See    Adv.) 


nnuKers — Peiisacola.  Fla. — (Otlicial)—  Kids  will  be  rfceivcd 
liy  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  until  11  a.m.,  Oct.  16.  for  three 
hangers  at  U.   S.   Navy   Aeronautic   Station,    Pensacola. 

Dry-l>oek  <Jnf«. — Louisville,  Ky. — Bids  will  be  received  at 
U.  S.  Engineer  Office.  Louisville,  until  noon,  Oct.  22,  for  onu 
niitering  dry-docli  gate  ot   two  leaves,      (See   Adv.) 

Post  Ofllee — Merrill,  Wis. — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch..  Treasury  Dept,.  Wasnington, 
D.  C,  until  3  p.m.,  Nov.  1,  for  post  office  at  Merrill. 

Kxcavatiou,  Kte,  —  St.  Ignatius.  Mont.  —  (Official) — Bids 
will  be  received  by  A.  P.  Davis.  Ch.  Engr.,  Dept.  of  Interior. 
U.  S.  Reclamation  Service,  St.  Ignatius,  Mont.,  until  3  p.m.. 
Oct.  12.  for  about  10  miles  of  later.ils  and  appurtenant  struc- 
tures, involving  about  43.000  cu.yd.  of  excavation,  140  cu.yd. 
of  concrete,  430  sq.yd.  of  paving,  placing  al)Out  ;),.'S»0  pounds 
reinforcing  steel  and  placing  in  .wooden  structures  of  32.000 
ft.  b.  m.  of  lumber  on  east  bank  of  Flathead  River,  one  to 
seven   miles    nortlieast   of   Dixon. 

<iranary  and  Hay  Shed — Ft.  Bliss,  Tex. —  Bids  will  be  re- 
ceived at  office  of  Depot  Quartermaster,  El  Paso,  until  11  a.m., 
Oct.  27,  for  one  granary  and  one  hay  shed  at  Ft.  Bli.ss. 
(See  Adv.) 

Post  Olliee — New  Brauntels.  Tex. — Bids  will  be  received 
until  3  p.m..  Nov.  5,  by  James  A.  Wetmore.  Act.  Superv.  Arch.. 
Treasury  Dept..  Washington,  D.  C,  for  post  office. 

faani  Work — Montrose,  Colo. — (Official) — Bids  will  be  re- 
ceived by  A.  P.  Davis.  Ch.  Engr..  Dept.  of  Interior.  U.  S.  Re- 
clamation Service,  Montrose,  Colo.,  until  4  p.m.,  Oct.  20,  for 
about  11  miles  of  Ironstone  Canal.  Uncompahgre  Valley 
project,  vicinity  of  Olathe,  Colo. 

Cran«. —  Panama — Rids  will  be  received  by  Major  F.  C. 
Roggs,  Gen.  Pur.  Officer,  Panama  Canal.  Washington,  D.  C.. 
until  10:30  a.m..  Nov.  3.  for  material  for  a  complete  locomotive 
jib  crane  of  50  gross  tons  capacity  for  Dry  Dock  No.  1,  Balbao 
Terminals.  Balboa.  Canal  Zone,   Panama. 

MiseellaneouH  Supplies — Panama — Bids  will  be  received  by 
Major  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Wash- 
ington, D.  C,  until  10:30  a.m.,  Oct.  S.  for  manufactured  metal 
supplies,    transformers,    etc. 

Miscellaneous  Sniiplies — Panama — Bids  will  be  received  by 
Major  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Wash- 
ington, D.  C.  until  10:30  a.m.,  Oct.  6.  engine  lathe,  forcing 
press,   bench   filing  machines,  etc. 

Storage  Plant — Peking,  China — (Official) — Bids  will  be  re- 
ceived by  H.  R.  Stanford.  Ch.  of  Bureau  of  Y'ards  and  Docks. 
Navv  Dept..  Washington.  D.  C.  until  11  a.m..  Oct.  16,  for  ice- 
maiding  and  cold-storage  plant  at  U.  S.  Marine  Barracks. 
Peking,  China, 

Bids   In  and   Contrnets   -\warded 

Post  OfBee — Gouverneur,  N.  Y. — Contract  for  post  office 
at  Gouverneur  awarded  to  JAMES  DEVAULT,  Canton,  Ohio, 
at   $52,000.      Noted  Aug.   5   and   Sept.   23. 

Inlet  Repairs — Cold  Spring.  N.  J. — Contract  for  stone  repair 
to  Cold  Spring  Inlet  awarded  to  COAST  AND  LAKES  CON- 
STRUCTION CO.,  New  York.  N.  Y..  at  $29,520.  Noted  Aug.  5 
and  Sept.   23. 

Barracks — Norfolk.  Va. — Bids  were  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Dept..  Washington.  D.  C,  for  brick 
marine  barracks  building  at  Norfolk  as  folloTvs:  Norcross 
Bros.  Co..  Worcester.  Mass.,  $199,800:  George  E.  Wyne.  Wash- 
ington. D.  C.  $207,500;  P.  F.  Gormley,  ^'ashington,  D.  C. 
$207,222.      Noted  Aug.   26. 

Piling — Louisville.  Kv. —  (Official) — Bids  were  received  at 
U.  S.  Engineer  Office.  Louisville,  for  steel  sheet  piling  tin- 
Dam  No.  43,  Ohio  River,  as  follows:  Jones  c^  Laughlin  Steel 
Co.,  Pittsburgh,  Penn..  $37,804:  Carnegie  Steel  Co.,  Pittsburgli. 
Penn.,  $34,111  (low  bidder);  Lackawanna  Steel  Co..  Lacka- 
wanna,  Penn.,   $35,791. 

Post  omce — Ypsilanti.  Mich. — Contract  for  post  office  at 
Y'psilanti  awarded  J.  S.  WAHLMAN,   Tshpeming.  at  $49,330. 

Post  Olliee — Fulton.  Mo. — Contract  for  post  office  at  Fulton 
awarded  to  BALKAN  CONSTRUCTION  CO.,  Monadnock  P.ldg.. 
Chicago.    111.,    at    $46,337.      Noted   Aug.    5    and    Sept.    16. 

Revetment — Kansas  Citv.  Mo. — Contract  for  13.000  linff, 
of  revetment  on  Missouri  River  awarded  to  KANSAS  CIT^ 
BRIDOK  CO..  Orear-Leslie  Bldg..  Kansas  City,  at  $106. .(40. 
Noted  Aug.  26. 

Barraek-s — Mare  Island.  Calif. — Bids  were  received  at  the 
Bureau  of  Y'ards  and  Docks.  Navv  Dept..  Washington  p.  <  .. 
for  marine  barracks  building  at  Mare  Island  from:  Pringle, 
Dunn  &  Co  San  Francisco.  $143,543:  William  A.  Newsome. 
San  Francisco,   $143,387.     Noted  Aug.   26. 

CVNALS — niTCHES    AXIJ  IRRIOATION 
Proposed    AVork 

Rorire  Canal  Work  — Alhanv.  N.  Y— (Official) — Bids  will  be 
received  bv  W  W.  Witherspoon.  Sunt.  Pub.  Wks.,  Capitol 
Mbanv  until  noon,  Oct.  26,  for  Terminal  Contracts  Nos.  20 
and    50.      (See   adv.) 

Drainage — Alhanv.  111.— Bids  will  be  received  by  the  Com- 
missioners of  Meredosia  Levee  and  Dr-^inage  District  until 
4  o.m.  Oct.  14,  for  excavating  about  86.960  cu.yd.  of  earth  foi 
614   miles  of  drainage  ditch. 

Oiteh— Ada.  Minn.— Bids  will  be  received  until  2  p.m.. 
Oct  2  bv  Commissioners  of  Norman  Conntv.  Court  House,  foi 
enlarging,   cleaning  and   repairinsr   County   Ditch  No.   3. 

Ditch— Breckenridge,  Minn —Bids  will  be  received  by  P.  E. 
Truax  County  Audi-.,  until  10  a.m..  Oct.  6  for  Ditch  No.  S-A. 
Wilkinson   County.      Estimated   cost.   $12,228. 

Diteh— Breckenridge.  Minn.— Bids  w'ill  be  received  by  P  E. 
Truax  County  Audr..  until  10  a.m..  Oct.  12.  for  Ditch  No.  4-A. 
Wilkiri   County.      Estimated   cost.   $19,049. 

Ditch— Fosston.  Minn.— Bids  will  be  received  by.  O.  M. 
Brandt.  Village  Recdr..  until  8  p.m..  Oct.  4.  for  clearing  and 
deepening  County  Ditch  No    48. 
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Water 


IrrlKntion — Lyman.     Wyo. — An     irriBatioii     piojf 
vstablisiied  near  Lyman  to  reclaim  30,000  acres  of  1: 
will  bo  secured  from  Black's  Fork,  a  tributiuy  of  (5retii   Kiver. 
Joseph   W.   Field,   Lyman,   interested. 

DralnnKf — Marion,  Ark. —  (Official) — Drainage  bonds  for 
«1G0,000  sold.      Noted  Sept.    16. 

Orainaec — Ennis,  Tex. — Drainage  and  Levee  District  No.  2 
voted  $125,000  bonds  to  reclaim  12,000  acres  on  Trinity  River 
from  Slate  Rock  to  cut-oft". 

Urninnee — Victoria,  Tex.— Bids  will  be  received  by  Herman 
Pisher.  Clk..  Victoria  County,  until  noon,  Oct.  14,  for  improv- 
ing Drainage  Ditch  No.  3.     J.  G.  Johnson,  Victoria,  Engr. 

lrri!;ation — Cimarron.  N.  M. — Plans  being  prepared  by 
James  A.  French,  Engr.,  for  dam  on  Red  River  to  reclaim 
about  20,000  acres  of  land.  Costilla  Estates  Development  Co., 
interested. 

Drninast — North  Yakima.  Wash. — Kids  will  be  received  by 
Commissioners  of  Yakima  County  until  Oct.  4,  for  drainage 
s.vstem  in  Drainage  Improvement  District  No.  27. 

Irrleation — Baker,  Ore. — Baker  Irrigation  Ditch  Co.  will 
build  reservoir,  four  miles  long  in  Sumpter  Valley  Cafion, 
15  miles  south  of  Baker.  Estimated  cost,  $500,000.  S.  S. 
Start.    Baker,    representative. 

Drainnse — Santa  Ana.  Calif. — Westminster  Drainage  Dis- 
trict voted  $25,000  bonds  for  drainage  system  to  reclaim 
about  5,000  acres  of  land. 

Dralna^re — Westminster.  Calif. — Contract  will  be  awarded 
about  Jan.  1  for  ditches  for  draining  about  6.000  acres.  Esti- 
niMted    cost,    $25,000. 


Bids  In  and  Contracts  Awarded 


al 


llaree  Canal  Work — Albany,   N.   Y. — Contract   for  Term 
Contract  No.   40  awarded   to  J.  E.   BISHOP.   Syracuse,  at  $25, 
515.      Noted  Sept.   23- 

Drainage — Atlantic,  Iowa — (OfBcial) — Contracts  awarded 
by  Auditor  of  Cass  County  for  Indian  Creek  Drainage  Ditch 
No.  1  to  LANA  CONSTRUCTION  CO.,  Council  Bluffs,  at  7.5c. 
per   cu.yd.      Noted   Sept.    16. 

Ditch — Bemidji,  Minn. — Contracts  for  Judicial  Ditch  No  31 
awarded  as  follows:  Clearing  and  grubbing,  G.  N.  CLIFFORD, 
Minneapolis,  at  $7,999;  excavation.  RIDER  &  JONES.  Minne- 
apolis, at  $32,676:  road  leveling,  HARTMAN  &  BECK,  Kelliher, 
at  $7,565. 

Ditob — Breckenridge.  Minn. — Contract  for  Judicial  Ditch 
No.  6  awarded  to  C.  W.  ROOD  CONSTRUCTION  CO.,  Grand 
Rapids.  Wis.     Estimated  cost,  $12,000.     oNted  Sept.  2. 

UHrb — Litchfield.  Minn. — Contract  for  Union  Grove  ditch 
awarded  to  NORTHERN  MINNESOTA  DRAINAGE  CO.  Work 
Includes  13,000  cu.yd.  of  excavation. 

Ditch — Victoria,  Tex. — Contract  for  ditch  in  Drainage  Dis- 
trict No.  2  awarded  to  W.  D.  McCURDY,  Lake  Pacedo.  at 
$16,000. 

Irrieatton — Oakdale,  Calif. — Trustees  of  Oakdale  Irrigation 
District  awarded  contract  for  steel  pipe  to  WESTERN  PIPE 
AND  STEEL  CO..  San  Francisco,  at  $11,114. 

MISCKl.l.A>"KOirs 

Pro|io.sed    AV'orlc 

Tunnel — Boston.  Mass. — Harvard  Improvement  Association, 
Dorchester,  is  interested  in  project  to  extend  'Washington  St. 
tunnel  to  Dorchester  and  probably  to  Mattapan.  Estimated 
cost,    $8,000,000. 

Coal  Pier — Baltimore.  Md. — Plans  prepared  for  coal  pier  at 
Curtis  Bav,  Baltimore,  for  Baltimore  &  Ohio  R.R.  Estlmaetd 
cost.    $1,500,000. 

Irfvee — Water  Valley.  Miss. — Board  of  Supervisors  of  Cof- 
feeville  passed  resolution  to  join  with  Panola  County  to  build 
levee  across  Yocona  bottom,  about  five  miles  w^est  of  Water 
Valley. 

Baree  Line — .Shreveport.  La. — Election  will  soon  be  held  to 
vote  SIOO.OOO  bonds  for  barge  line  between  Shreveport  and 
New  Orleans.     Noted  Sept.  23. 

Comfort  Stations — Cleveland.  Ohio — Election  will  be  held 
in  November  to  vote  $100,000   bonds  for  comfort   stations. 

Pa-rillon — Oxford,  Ohio — Bids  will  be  received  by  W.  L. 
Tobev.  Chn.  Bldg.  Com.,  Miami  University,  until  Oct.  19  for 
pavilion. 

Flood  Gates — East  St.  Louis,  111. — Press  reports  state  that 
new  flood  gates  will  be  constructed  at  mouth  of  Cahokia 
Creek. 

Tnnnel — Woodward.  Iowa — Bids  will  be  received  by  F.  S. 
Treat.  Secv.,  State  Bd.  Control,  about  Oct.  4  for  tunnel  at  State 
Epileptic    Farm.      Estimated    cost,    $20,000. 

I^evee — Blvtheville,  Ark. — Board  of  Commissioners  St. 
Francis   Levee   District    voted    $100,000    bonds    for  levee   work. 

I,evee — South  Bend.  .\rk. — Bids  will  be  received  until  Oct. 
4  by  Linwood  and  Auburn  Levee  Board,  Varner,  for  levee  at 
.South  Bend.  Work  includes  about  65,000  cu.yd.  of  earth.  C.  C. 
Price,  Dumas.  Engr. 

Whan-rs,  DookN.  Etc Orange.  Tex. — Plans  being  prepared 

for  municipal  slips,  wharves,  docks  and  other  improvements. 
Noted  Aug.   5. 

Seawall — Port  Arthur,  Tex. — Preliminary  plans  b.int;  pre- 
pared by  J.  F.  Coleman,  Consult.  Engr..  New  Orleans.  I.a..  for 
seawall  at  Port  Arthur. 

Tnnnel — Seattle.  Wash. — Construction  of  Norman  .St.  tun- 
nel to  cost  $412,590   recommended   to  Port   Commission. 

Bulkhead  and  AValk — Longbeach,  Calif. — Plans  being  pre- 
pared bv  Charles  Voorhies,  Engr..  188  Montague  St..  New 
York,  N.  Y.  (Borough  of  Brooklyn),,  for  bulkhead  and  walk 
along  west  beach. 

IlidN   In   and   ContractM    Awarded 

Dredclne — Barnstabli-.  Mass — Contract  awarded  to  JOHN 
Ft.  HURKE;  78  Devonshire  St  ,  lioston.  at  SS.424.  for  dredging 
111    Lewis    Bay. 


Dredi^lns — Walthani.  Mass. — Contract  for  dredging  i 
Charles  River  from  Elm  St.  to  Bleachery  Dam  awarded  I 
JOHN  R.  BURKE.  78  Devonshire  St.,  Boston,  at  $14. li. 
Noted   Sept.    16. 

Pier  Shed — New  York,  N.  Y. — (Borough  of  Brooklyn  )- 
(OfflcialJ — Department  of  Docks  and  Ferries  awarded  contiai 
for  pier  shed  at  2!Uh  St.  to  McHARG-BARTON  CO.,  171  Mad 
son   Ave.,   Borough   of   Manhattan. 

Structural  Steel — New  York,  N.  Y. —  (Borough  of  Brool 
lyn) — Public  Service  Commission  awarded  contract  t 
PHOENIX  BRIDGE  CO.,  49  William  St.  (Borough  of  Manha 
tan),  for  structural  steel  for  third-tracking  Myrtle  Ave.  eli 
vated  railroad  from  Broadway  to  Wyckoff  Ave.,  at  $40.50  p( 
ton. 

Pier  Shed — New  York,  N.  Y. —  (Borough  of  Manhattan)- 
I  Official) — Contract  awarded  to  T.  J.  WATERS  CO.,  271  Wn 
125th  St.,  New  York,  at  $37,000,  bv  Department  of  Docks  ai 
Ferries,  for  pier  shed  at  23d  St.  and  North  River.  Not. 
Sept.   16. 

Barge-Puel  Flatx — Cincinnati.  Ohlo^Contract  for  f"i 
steel  fuel  flats  and  two  steel  barges  for  Ohio  River  Improvi 
ment,  Cincinnati  District,  awarded  STACEY  MFG.  CO.,  Cincir 
nati,    at   $34,848. 

Elimination  of  tirade  Crossing: — Cleveland,  Ohio — Contia< 
for  excavation  work  for  Union  Ave.  grade  crossing  awaiile 
to  ROBERT  GRACE  CO.,  at  $103,273;  steel  work,  to  KIN 
BRIDGE  CO.,  at  $34,892. 

Comfort  StationN — Columbus.  Ohio — Director  of  Piibl- 
Service  awarded  contract  for  comfort  stations  to  STANDATi 
PAVING  CO.,  at   $17,818.      Noted  Aug.   5. 

Creek — Crystal  Falls.  Mich. — Bristol  Mining  Co.  awanle 
contract  for  c-hanglng  course  of  Briar  Hill  Creek  to  HK^K 
&  BARBER.  Vulcan. 

Steamcr.s — Galveston,  Tex. — Contract  for  salvaging  si 
steamers  at  Galveston  and  Texas  Citv  awarded  to  HBNDIOK 
SON  IRON  WORKS.   Mobile,  at  $272,000. 

Block  Signnls — Oakland.  Calif. — Contract  for  autoniitl 
block-signal  system  and  interlocking  plant  for  San  Francisci 
Oakland  Terminal  Rys.,  awarded  to  UNION  SIGNAL  ("ON 
STRUCTION  CO..  Swissvale.  Penn..  at  $36,500. 

BUU.DINGS 

OVier  items  TelnliiK  to  Building  CfmMTUction  tcill  be  found  under  the  fniloteinff  heth 


"Industrial  Works;"  "FediralCc 


int  Work"  and  "Miscellaneous 


Proposed    'Work 

Maine,  Portland — School  Board  revising  preliminary  ijlaii 
for  high  school,  and  they  will  be  redrawn  by  Miller  &  Mayi 
Arch.      Noted   Aug.    12. 

Mass.,  AVorcestcr — Plans  being  prepared  by  George  C.  Hal 
cott.  Supt.  of  Pub.  Bldgs..  for  fn*o-storv,  brick  ward  buildin 
at  Belmont  Hospital.      Estimated  cost,  $50,000. 

R.  I.,  ProTldcnee — Bids  will  be  received  until  2:15  p. m 
Oct.  4.  by  city  for  police  station  at  Wayland  Ave.  and  Session 
St.     William   C.   Pelkey,   Clk. 

Conn.,  New  Haven — Music  building  will  be  built  at  Yal 
University  as  memorial  to  Albert  Arnold  Sprague,  Chie;t^ 
111. 

N,  \',,  New  "i'ork — (Borough  of  Bronx) — N.  Serracino,  Arch 
1170  Broadwav.  Manhattan,  prt^pai-ed  plans  for  church  at  Eas 
lS7th  St.  and  Tlebout  Ave.  for  East  ]S7th  St.  United  Presl.y 
terian    congregation.      Estimated    cost,    $40,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Bids  will  1 
received  about  Nov.  1  liy  Park  Commisison  for  two-st<.' 
lecture  hall  and  greenhouse  extension  for  Brooklyn  Botan 
Garden.  McKlm,  Mead  &  White,  101  Park  Ave.,  New  Voi- 
Arch. 

N,  >'.,  New  York — (Borough  of  Manhattan) — -Plans  pie 
pared  by  Berlingei*  &  Moscowitz.  527  Fifth  Ave.,  for  tempi 
for  Mount  Neboh  congregation  at  15flth  St.,  near  Broadwij 
Estimated   cost,    $80,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (OfllciaM- 
Crow,  Lewis  &  Wlckenhoeffer.  200  Fifth  Ave.,  prepared  jilaii 
for  12-storv,  125xl25-ft.  reinfoi  ced-concrete  loft  at  318  ?.!'t 
,St.,  for  324  West  39th  St.   Corporation. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  brin: 
prepared  by  Joseph  C.  Schaefller  &  Co.,  38  West  32na  St.,  fo 
two-story  store  and  office  building  at  1604  Broadway  fo 
Fleischmann  Co.,  701  Washington  St.     Estimated  cost,  $50,no( 

N.  Y.,  Syracuse — Bids  will  be  received  until  Oct.  4  for  Deli 
ware  school  at  Delaware  and  Geddes  St.  D.  R.  Roney,  Bil  n 
Contract   and   Supply.      Noted    Sept.    2. 

Bf.  J.,  Atlantic  City — Bids  will  soon  be  received  by  M.  II 
Dickinson,  Arch.,  Philadelphia,  Penn.,  for  one-story  concret 
and  brick  building  for  Moi'ris  Amusement  Co.  at  Chelsea. 

Penn.,  Philadeliihia — Bids  will  be  received  about  Oct.  lI".  fo 
four-storv,  brick  and  marble  building  at  833  Market  St.  fn 
Planner  &  Co..  Inc.  Estimated  cost,  $110,000.  Hoffman  Cn 
Arch. 

Md.,  Baltimore — Plans  prepared  by  Joseph  Evans  Speri.i 
Arch.,  Calvert  Bldg.,  for  seven-story,  69xl41-ft.  Y.  W.  C  .A 
I.  P.  Harmon,  Secy. 

D.  C,  Washington — Marsh  &  Peter,  520  14th  St..  prepavin! 
plans  for  building  at  Tennallytown  Rd  and  Rockville  I'ik' 
for  Georgetown  University.  A.  J.  Donlan,  Pres.  Estimatei 
cost,  $300,000. 

Va..  Lexin^on — (Official) — Bids  will  be  received  uiit* 
10  a.m..  Oct.  11,  by  Building  and  Grounds  Committee  of  Boai' 
of  Visitors,  Virginia  Military  Institute  for  three-story  bt  Icl 
building    for   Virginia    Military    Institute.      M.    B.    Corse,    Sny 

Va.,  Roanoke — Bids  will  be  received  until  Oct.  S  by  Roanoki 
Auditorium  Co.  for  one-story  and  basement,  100x200-ft.  audi 
torium  and  convention  hall.  Estimated  cost.  $50,000.  H.  M 
Miller,    Roanoke,   Arch. 

AV.  Va.,  Triadelphia — P.  F.  Parris,  420  Schmulbach  Bldg. 
Wheeling,  preparing  plans  for  two-story  and  basement  school 
Estimated  cost.   $1?r.,onn      S.  S.  Jacob.  Jr..  Secv.,  Bd.  of  Bduca  . 


Scjiieiulicr   .'!(>     lilir) 
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*;n..    Maron — (Official) — Bids    will    be    received    iinrll    n,.«     19 
by     .area    txllhelnie.-,    7    Kast    iV  St  .    nIw    York      N      Y      fo? 
three-story    Mxz45  ft.  main   stulion,   r,4xn2-ft     batiiraue  build 
R^'^^n    •T'';:^-'-ft     express;    building     for    Centra"l''''of''T:co"rKt 
K.R.    Co.    Kstiiiuued    cost,    ?1, 000,011(1.  w<_,,k.,i 

by  ^^ju!^'7J:'5!J^1l:!^.  ^,  ^."^^l^raVr  ^^;I?te,^?fo^ 

Jst'Allr'N^W^Y^oVKt^^.S^.'^i'J-.i'/'Ifs^i.Ltl^^^i-Lr-^n^^^^ 

Ohio,   Cincinnati — Louis   Braudy     Pres    of    Inmb»  Ooi,..   r.„ 

:os{.^"6M0^>f.''"■'""'='"  "''■■'^  '^^  1^'um  and  S°xt-'h"S't''%?s"tl',?ut??d 

1    .  V*"!,"'  f''^^«'""<I— Walker  &  Weeks,  1000  Euclid  Ave     Cleve- 
f/i'^-'^'ifP,":^^?;.'-'^.^  plans  for  two-sto.'y  bank  and   office    buill- 

IS'^Tnlf    Estim!i't'eA"o"t:"$1o,?o"f    "*"   ^'-   ^°'-   ^-'"-^'-^    «=^-'"*'- 

Ohio,   Columbus — Prank    Packard.    New    Harden    Rldir      rn 
M.Tl  il'no.'i7P5!"'"S  PI<J"S  for  eight-story  office  and  cbmmcrcial 

building   at   High    and   Wall   St.      Estimated    co.st,    $300  000 

Ohio,    Findlay—COfflcial)— Bonds     for     SlOO.uoo     have     been 

i^n'^.'^o^^^^i.^^sj!^  i^:;T=^;^,^"F'"-  •'— « -^'^ 

i.v.<.^J!L-'''i;r'"u"?"''?*~;;^'<'^  ^v'"  "^e  received  about  Oct  15  by 
on  mh  i^?'""^^'',';?;;.  ^Z^^'-  "^^  ,°':.  Rlucatlon,  for  public  schodi 
on  ibtn  A\e.     Ii.stimated  cost,  $S0,000. 

Wis..  Neennh — Plans  submitted  by  Edward  Berestrom 
fac'ture^rHot^T' c^^'^y.'-  '?''  ?°'^'  ^"^  Merchants  fnd^Manu: 
mat*ed'cost"$ioO,0^o;       ^'''"'''    '■    ^ensenbrenner,    Pres.       Esti- 

of  Knrmn*i*  Ri'^''''T'"i'r^  i^'"  =°""  ''^'  'S'ceived  by  state  Board 
Kstimk?ed  r^tf  s-nnnn^'^'??.'\,/"'"  "!>■■"■■"  school  at  Oshkosh. 
r.stimatea    cost,    fi 0.000.      William    Kittle.    Madison.    Secy. 

■It  ?r'niv'e!Sl?t'"i"^w-"'°'''?*  Episcopal  Conference  plans  church 
-It    university  of  Wisconsin.     Estimated  cost.  $100,000. 

.■,ti^n^7„^\""'"'''''""r'^i*^'  <"ou"ciI  petitioned  bv  Board  of  Edu- 
for  srade  ??honT''»''l^*i^V-*f„/°J■  "^w  high  school  and  $20,0fl» 
;hree^'schtols."''j.'Rr?<e!T.."'secy.'"'"    '^"''^'    ""^''""^    P"^"'    ^'"■ 

„^v,!.'^7^%^^^*"'?'*7~''''^''°<"  I'oard  plans  to  rebuild  Hawthorne 
school  at  estimated  cost  of  $75,000.     W.  H.  Brunn.  S«:y. 

*"5"t;\  Dnlnth — Knights    of    Columbus    will    build    lod^e    at 
econd  St.  near  Third  Ave.     Estimated  cost    $7r,.000 
«,.a?,'..'r.?;' !?'!""'''•••*''.'•■«— P'ank    J.    Mackey    will    build    1.1-storv 
ftieproof   hotel   on   site   of  Hotel   Nicollet 

.)rn^wi1;'nt^"?'''^l'^T^'"'="'"-^  ^'"''■'J  ^S.'l.OOfl  bonds  to,  im- 
piovements    to    schools. 

■  .'^'"^•••v  Omaha — Harry  Lawrie  preparinc  Dians  fni  motion 
picture   theater.      Estimated  cost,   $li>o!oon  motion 

Bpi^cooal  *ChrrM,""7;r''v?.''  '"'■'"*^  prepared  for  seminary  for 
episcopal  Church  of  W^yoming.  B.  S  Thoma-s  Chevenne 
Bishop.      Estimated    cost.    $100,000.  momas.     i.neyenne. 

of  S*^onon?''i^]?,^^'^^'"/''"^  of  Jasper  County  voted  in  favor 
Noted  aS^.    5  "  *"'■  «a'"t'i'-'"'"  f"'-  tuberculosis  patients. 

Mo.,  Kansas  City — Moshey  Zkeniem  Society  contemplates 
fes?JSia'?Jd^foft.  jfo.^^OO*'"*^^"-  ''''  ^'°-«'  «*••  Hepre^:i^V,^tfv1:. 
ipaf'Sloc'^:  ^^V^^^Je%''^^ir%2%"o:SiV''''  recommends  munic- 
in./aTes?rr;;ired-Jst'^f  ^•l5^0,o7o"*'"""'"''^''  association  build- 
and^1ndn4?ln/h",^T.i*'''*'';rP'?"«.  ^einB  prepared  for  normal 
oos^t,'$"5to1S!"\T.''T.'Kingsbury."pn:.f.''^'  °'  '■*-'^'^-  '^^t'-'-^^'J 
fin^T^^n"?;'  S*.»«*'«^Plans  being-  prepared  for  tive-storv. 
Vo^„  fh  i-  reinforced-concret^  addition  to  Raleigh  Hotel 
Est"im^te^""colt".^'^5^o'oo''*    ""'  ^'>''^-'-"   R"""   &  MorVge  Co! 

no,?<^-,''n  'p^'T/j^^V"^^'-''!,',''  ^^'"F  prepared  by  Houghtaling  & 
T  n.Vf  ■  T^  ?'^*'''r<!i  ^'""  three-story  brick  building  for  Elks- 
Lodge.      Estimated  cost.    $60,000. 

tivi*'',Tir,,!c,"'f*'""5~"^-   A.   Naramore.   Portland,    prepared   tenta- 

Ejt"im''i?e"d%oJt.Tfi?oToO.'^°''''""'^""'   '"■"°°'    '"''   «'-'^°'''    f'"''^'" 


HU?iV-y."r.'A'"'?J'"""*".*?,V*"'"'"''^'^'    awarded    to    BINGHAMTON' 

hoUf'Tu    m'chenan't;o^''st''%?''w°"Rf'r''^'  ^'°-   f"""  «v1-sTo°y 
Arch.  ^-nenanfco    bt.      lu.    W.    Kickerman,    Perry    Bldg., 


Vork— (Jiorough    of    Manhattan  )--(Offlcial)- 


Calif..  Santa  Barbara — Presbyterian  Church  secured  a  site 
??n  ^«"n''P''VP'"  ^'-  and  will  build  edifice  at  estimated  cost  of 
$60,000.     Bert  Moore.  C.  A.  Black  and  others.  Bld^cSm 

B!,n1"*Pi.iJ""'"M*V-Vi'''"U?"","=*!.  Petroleum  Co..  Dominion 
000      H    p'sniler    M-r°     ^^      '"''""'^       E.-^t.raated    co.st.    $150.- 

Blds  In  aud  Contracts   .\  warded 

INfi"f^"'  ^?"«?Q''«'^'^*°"'^''^i'i?-^"''"i'*^it''  HUTCHINSON  BUU.D- 
JNii  CO..  at  $63,650  for  addition  to  State  Hospital. 

RTPi?'cr.'^?!n^''^"~*^''Jl''"'^'^  awarded  to  CHARLES  E.  CUR- 
nitS^i  cJr°<bf"v,^""';;]'?''.'^Vr '^"ston.  at  about  $125,000,  for  hos- 
pital for  Stephens  Clinic  Union  Hospital,   Fall  River. 

hi/iS*"*?"  M".*"'"!— Dillon  Bros.,  Milford.  at  $69,873.  was  low 
bidder  for  brick  construction,  and  P.  L.  Sarty.  Milford.  at  $77,- 
Noted  Aug    5"'    '"'''^'°''    '^"''     S-ranite     construction,     for     school. 

Conn..  Greenwich — Contract  awarded  to  J.  W.  BISHOP  CO. 

»■«?      York       V       V         frtr     VinoT^Jf^l      ^t      T   «!,., J      T„* .. .  ^.       ^„       ' 


M„™  -S    ',     V,  V";" — .Lo'iiact  awaraea  to  J.   w.  BISHOP  CO., 

New  York    N    T..   for  hospital  at  Lake  and   Lafayette   PI.    for 

••sff  "i^-l-li*  ?®  '^  T^'/'  to  city  and  to  CALDWELL-WTNGATE 


or»^'9?i""i^-'iL"i.'^  ?■*  a  T.',"  ^o  city  and  to  CALDWELL-WTNGATE 
?.St,  $2000".  •  '  ^"'■''-  ^-  ^-  ^""^  "asonry.     Estimated 

Conn„  Hartford— -Contract  awarded  to  F.  KAPLAN  &  SON 

Sf'","?''i-   ^*   ='*'""*   »<»■<""'■    for  apartment  and   store   for^  MS. 
oneKetorr 


^     iV.    Y.,     New     , ^.. 

S?,"'7„<5,'  j;'"'S'"e'l    to    WILLIAM    L.    St7Jw' Cofl^TRUCTioN 

St..    for  Mrs.    M.    AaielraVVu    Sixth    Ave  ^""^    '^^^^ 

T.  Si{ADY'&*Co'"!S3"l.^°ll'TJ^-C°"t'-it«'  awarded  to  JOHN 
addition  to  courtiio'u.se.'^-'Not^rAuS  la"^""""-  "*  *"'•''*"•  ^°'- 
Oct!^15%'f"iro"s'^A"''!i'-o'"^?,-7F^"S''l<^^'  ^^'''.''«  awarded  about 
TelephoneCo     I,^f,eV.St,  New'-York    n"y'''".^    u"'   *',*^^    Y"'" 

?s?^.  ^:^r'Ar^i;:-li;;;i:.A^;S-|lr^&'  -  -"^'^^^ 

A,r  ,.^,"  i"*"  '^•■"'"'''"rr^""tract  awarded   to  It     W     I'ATHifif     11. n 

^i"3r5s;jib^^:-  s?r?;;yj^t.  '^^hi^^T-^^^uBf  ^^"^'-^ 

;^:£'^";:T"Wurv^^u-i- t^i-  LiJdi^^^.^: 
Ho^?^TiiJ^"i^^^<;?«}S^'^-<^°;^^ss^  '^^'^l^e,!;^  ^'l■  «• 

Roi''noky''v»''r''/?''~'^-''"?'""<''     awarded     to     D.     J.     FHIPPS 

ING',-&lu^i;;'b'!^''l?lS'779'?5ffor^^fg^{?%'c/,°oo?^°^^°^   ^-   ^^«- 

CONt"R"ET''E"to.''"Al&:^"GV'";ft"'Xu';%'V5™? 

story   office   building  for  NashVillo    Property   Co       '         ""  *"''" 

i^i^??!,',?'  ..<"'•■'•'«""<«" — Contract  awarded  to  J.  B  SCHMIDT 
.ScKool""\!:oted'  AuT°lt""^  Washburn  an/-Lfnco!r plTlTc 
&  SOn""'>?2?  E?m"Vt~c'?nc!"nnL'^^^'''''':J  ,*■?•  "^I^I-TAM  MILLER 
rn|°d?pa-r"t'iL'^t'"of 'dy?e?TchSlV.  '^oltTTul  ^^s™""""'  *■■=•'"- 
trac^'a^w^'led'To-  f"aTh  *CON^^'r'i?SI7;^'i$  &??*  office )-Cpn- 
.^■a''^^el^'l^d^Te'e   i^'d  ^^-^  ^-Mor?Ji%a's?nic"'TTn;^fi-"a1 

30  ?^^  l!a^an7-S^°S^i?^U^a:"^r'B^!:^?r?r^e^'=^^^' 

and    basement    brick    church    for    Central    Christian    C^°g,^'°r. 

Ci^y^'cTk^:  "^ifir^^flr^"  =^""  Milwaukef  St.     P.'Treu'c^h'. 

CO.^^l%l?roT?^^e°d"i',?c%^%oTI't''''^hi"marF!p^il.?0^p-a^ 
TNGf'r"**'co    Nv?;7^?u-'"'*'"f    =»^^'-Yded   to   ROBERT  L.    RETS- 
con°g^4a1ioT-Not'e1   Aiig"' 26°''    "'""""    ''''    "•"^-    Assumption 
...  I»"n.    Hudson— Contract     awarded     to    P.     W      CHAPMAN 
Diltri'ct°°'  ■   ""■     """     ^'■''°"'     ^°'"     Consolidafe"     Schooi 

I  tx!"'t""  '""?,*''*»■ — pontract  awarded  to  CHARLES  PRANK 
ve,sity°o?IowI-    ""'    "^5.000.    for   dentistry    building   for   uAI- 

,,r  I"":"'  Oranee  CItj — Contract  awarded  to  H    A    MATNP  CTt 
Waterloo,    at    $40,000    for    two-story    brick    school.'  "^^'^'^  '^^  ■ 
T  Tri*'?.^?"'T  »""n«'«P"'i'>— Contract    awarded    to   J.    &    W    A     EL- 
hPi^I'ff'^'i"'"f'' u^'^'"''''','^'"-    =»'    about    $50,000.    for    three-stoi^ 
ind   19  '"■      ''"'^P"al  at  2001   Western  Ave.     Noted  Aug    12 

Minn..    .llinneapoliM — Conti'aot    awarrJpd    fn    ■ptttit'    e     rtr\r\Tr 
at  $125,000.  for  addition  to  Ashbu?7Hospit£?.  ^   '^""^• 

TTo'N'co''v'?!.'JTr:.F.''"T.'i'"i"''  ^rv^''^  to  wimmer  construc- 

IIOIN  CO..  Victoria  Bldg..  St.  Louis.  Mo.,  at  about  $70  000  for 
three-story.   S0xS7-ft..   building  for  Ursuline   Academy 

CONlTRUc"TmV'nn"V'"^'''  ?""""i'%'l/<'„F  J-  ASSANMACHER 
COi\.siKUCTTON  CO..  Lincoln,  at  $75,000.  for  two-storv  rein- 
torced-concrete    theater   for  Orpheum   Theater  Co  ^' 

Wyo..    Cheyenne — Contract    awarded    to    J     W     HOW^ARD 

^^i^^"^^'  '^'o',-Ji\^S\Y"  •■^'^'"*'°-'  -"-  to"^^7o^^°g 

a'^2%t?eIrH"%^''"^"-V^'''-  '^^^^^^  -?   -"   ^or 

S9o"[)0  Association   near  Swope  Park,  at  about 

.f  J-i^^f"^  VnBelo— Contract  awarded  to  WIIJ:.EKE  BROS.. 
at    $.54,176.   for   high    school.      Noted   Sept.    2. 

ar.w^°o'',''"i.?^'5?'*,'*'"^"?'v^'',"J.'"^'^'  awarded  to  S.  C.  ERICK- 
^P^-^^\  ^^^-IV-   ^°^  ^'■'<''^   addition    to   State   School   for  Girls. 

Calif..   Oroville— Western    Building   &    Engineering   Co.,    San 
Francisco,  at  $43..S43.   was  low   bidder  for  Hall  of  Records  for 

rr,  ^"^'•'  *?"  *'**'r?ri9S"V"a«t  awarded  to  CRESMBR  MPG. 
CO..   Riverside,  at  $79,740,   for  Fifth  St.  school.     Noted  Aug.  5. 
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BidM  received  until   Oct.  26,  1015. 

Barge  Canal  Terminals 

STATE  OP  NEW  YORK 

OFFICE   OP  SUPERINTENDENT   OF   PUBLIC   WORKS 
Albany,   September   22na,    1915. 
NOTICE  TO  CONTRACTORS: — 

Sealed  proposals  will  be  received  by  the  undersigned  at 
his  office  in  the  Capitol  at  Albany,  N.  Y.,  until  twelve  o'clock 
noon  of  Tuesday,  October  26th,  1915,  at  which  place  and  hour 
they  will  be  publicly  opened  and  read,  for  the  construction 
of  Barge  Canal  terminals  pursuant  to  the  provisions  of 
Chapter  746  of  the  Laws  of  1911,  and  amendatory  laws,  as 
follows: 

1.  TERMINAL  CONTRACT  NO.  20 

ihannel  to  Onondaga  lake,   piers,  dockwalls.  a  spillway  and   a 
highway  bridge  at  Syracuse. 

Contract  plans,  sheets  1   to  29. 

2.  TERMINAL  CONTRACT  NO.  50. 

For  grading  a  terminal  site  and  approach  at  HoUey. 

Contract  plans,   sheets   1   and  2. 

Plans  may  be  seen  and  detailed  specifications,  engineer's 
estimate  of  quantities  proposal  blanks,  forni  of  contract  and 
bonds  required  and  other  information  for  proposei's  may  be 
had  at  the  office  of  the  Superintendent  of  Public  Works  at 
Albany,  N.  Y.,  at  the  ofhce  of  the  Assistant  Superintendent 
nf  Public  Works  for  the  Middle  Division  at  Syracuse,  N.  Y.; 
at  the  office  of  the  Assistant  Superintendent  of  Public  Works 
for  the  Western  Division  at  Rochester,  N.  Y.,  and  at  the  canal 
office,  Spaulding's  Exchange,   Buffalo,   N.   Y'. 

Copies  of  detailed  plans  or  drawings  may  be  obtained  from 
the  State  Engineer  and  Surveyor  at  Albany,  N.  Y'.,  upon  pay- 
ment to  him  of  the  cost  of  producing  them. 

Monthly  estimates  will  be  paid  of  ninety  per  centum  (90 
per  cent.)  of  the  work  done  at  the  contract  price.  Every 
pi'oposal  for  said  work  must  be  accompanied  by  a  money 
deposit  in  the  form  of  a  draft  or  certified  check  upon  some 
good  banking  institution  in  the  city  of  Albany  or  the  city  of 
New  York,  issued  by  a  national  or  state  bank,  or  trust  com- 
pany, in  good  credit  within  the  State  and  payable  at  sight 
to  the  Superintendent  of  Public  Works  for  five  per  centum 
(5   per  cent.)    of  the  amount   of   the   proposal. 

The  person  whose  proposal  shall  be  accepted  will  be  re- 
quired to  execute  a  contract  and  furnish  bonds  within  ten 
days  from  the  date  of  notice  of  award  delivered  to  him  or 
them  in  person  or  mailed  to  the  address  given  in  the  proposal. 

I'pon  execution  of  the  contract  and  approval  of  bonds,  the 
ci  itifted  check  or  draft  will  be  returned  to  the  proposer 
unless  the  same  shall  have  been  presented  for  collection  prior 
to  such  time,  in  which  case  the  amount  of  the  deposit  "will  be 
refunded  by  the  Superintendent  of  Public  Works. 

The  deposits  of  bidders  otflier  than  the  one  to  whom  the 
award  of  contract  shall  be  made  will  be  returned  immediately 
after  the  award  has  been  made. 

The  amount  of  bond  required  for  faithful  performance 
will  be  ten  per  centum  (10  per  cent.)  of  the  amount  of  the 
estimated  cost  of  the  work  according  to  the  contract  price, 
and  an  additional  bond,  known  as  the  labor  bond,  in  the  sum 
of  ten  per  centum  (10  per  cent.)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the  contract  price,  will 
be  requii'ed  as  secui'ity  that  the  contractor  will  pay  in  full 
at  least  once  in  each  month  all  laborers  employed  by  him 
upon   the   work   specified   to   be   done   in   the   contract. 

In  the  event  that  more  than  one  surety  company  is  offered 
as  surety   on   said   bonds,   co-insurance   only  will   be   accepted. 

Each  propos.aI  must  be  addressed  to  the  Superintendent  of 
Public  Works,  Albany,  N.  Y.,  and  must  be  endorsed  on  the 
envelope  with  the  name  of  the  construction  for  which  the 
proposal  is  made. 

.■\ward,  if  made,  will  be  made  to  the  person  or  persons 
whose  proposal  shall  be  lowest  in  cost  to  the  State  for  doing 
the  work  and  which  shall  comply  with  all  provisions  required 
to  render  it  formal.  Before  any  award  shall  be  made  the 
lowest  bidder  will  be  required  to  satisfy  the  Superintendent 
of  Public  Works  of  his  ability  to  provide  suitable  equipment 
and  materials  for  the  proper  performance  of  the  work. 


The  right  is  reserved  to  reject  all  proposals  and  readver- 
tise  and  award  the  contract  in  the  regular  manner  if,  in 
the  judgment  of  the  undersigned,  the  interests  of  the  State 
■will   be   enhanced    thereby. 

W.    W.   WITHERSPOON, 
Superintendent  of  Public  Works. 


Ilid.s  received    until   Oct.   12,   1)115. 

Water- Woi'ks  Improvements  and  Electric 
Light  System 

Lumberton,    N.    C. 

Sealed  proposals  will  be  I'eceived  by  the  Mayor  and  Board 
of  Commissioners  of  Lumberton,  N.  C,  .at  the  Town  Hall, 
lumberton,  N.  C,  until  3  p.m.,  October  12th,  for  Waterworks 
Improvements,   and   for  new   Electric   Light   System. 

The  Waterworks  Improvements  consist  of  two  concrete  tub 
filters,  brie*  house,  concrete  coagulating  basin,  all  pipesand 
filter   equipment,   and   centrifugal   pumps. 

The  Electric  Light  System  consists  of  replacing  present 
D.  C.  system  with  about  six  miles  of  2200/220  volt  primaries 
and  secondaries,  series  tungstan  street  light  system,  switch- 
board   and    transformers. 

Proposals  must  be  marked  "Proposal  for  Waterworks,"  or 
"Proposal  for  Electric  Light  System." 

Each  proposal  must  be  accompanied  by  a  certified  check 
for  at  least  five  per  cent,  of  the  gross  amount  of  the  bid, 
as  an  evidence  of  good  faith. 

Plans,  specifications  and  Proposal  Form  may  be  procured 
fi-om  the  office  of  the  Engineer  by  the  payment  of  Five  Dollars 
($5.00)  which  will  be  returned  to  those  who  submit  regular 
bids  accompanied  by  said  Plans.  Applicants  for  Plans  must 
state  the  poi'tion  of  the  work  upon  which  they  expect  to  bid. 

Specifications  may  be  seen  at  the  office  of  the  Mayor  at 
Lumberton,  N.  C.,,  or  at  the  office  of  the  Engineer. 

The   right   is  reserved  to  rejei-t  any  or  all   bids. 

A.  E.  WHITE,  Mayor. 

Engineer:      GILBERT  C.  WHITE,  Charlotte,  N.  C. 


Bids 


Oct.  4.   lill.',. 


Steel  Bridge 

OFFICE    OF   BOARD    OF   COMMISSIONERS 

Greenville,   Pitt  County,   N.   C. 

Sealed  proposals  for  a  small  Steel  Bridge,  wood  floor  with 
concrete  abutments  on  piling  will  be  received  by  the  Commis- 
sioners, at  their  office  in  the  Pitt  County  Court  House,  on 
Monday,  October  4,  1915,  and  there  publicly  opened. 

Plans  and  Specifications  may  be  obtained  from  the  Clerk 
of  said  Board  or  W.  C.  Dresbach,  Civil  Engineer,  Greenville, 
N.  C,  by  leaving  a  deposit  of  $2.00,  for  their  return  in  good 
condition. 

A  certified  check  for  S'/j  ot  the  bid  must  accompany  each 
proposal  as  an  evidence  of  good  faith,  same  to  be  returned 
til    bidder. 

The  successful  Bidder  will  be  required  to  furnish  a  satis- 
factory Bond  in  the  sum  of  AQ%  per  cent  of  the  cost  of  the 
Bridge  for  the  true  performance  of  the  Contract  and  Speci- 
fications. 

The  right  is  reserved  to  reject  any 
award  the  Contract  upon  other  conside 
price  alone. 

This,    the    25th    day   of   September,    1915. 

BRASCOE   BELL,   Clerk, 
Board  of  Comrs.  of  Pitt  County,  Greenville,  N, 


TREASURY  DEPARTMENT,  Supervising  Architect's  OfHce. 
Washington,  D.  C,  September  21,  1915. — Sealed  proposals  will 
be  opened  in  this  office  at  3  p.m.,  November  1,  1915.  for  the 
construction  complete  (including  mechanical  equipment  and 
approaches)  of  the  United  States  post  office  at  Merrill,  Wis. 
Two-storv-and-basement  building:  ground  area.  5.244  square 
feet;  fireproof  construction.  Drawings  and  specifications  may 
be  obtained  from  the  custodian  of  site  at  Merrill.  Wis.,  ot-  at 
this  office,  in  the  discretion  of  the  Supervising  Architect.  JAS. 
A.   WETMORE.   .\cting  Supc  ivising  Architect. 
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PRICE   CH.V>I<;I0S     VXD    THE    IilISI.\E!SS    Ol  TLOOK 

The  long-waited-for  business  Improvement  which  the 
present  Administration  has  been  promising  for  so  long  seems 
as  if  it  is  to  be  fortheoming.  Conditions  at  this  time  in  almost 
every  line  are  better  than  for  the  past  vear.  The  railroads 
are  ordering  new  eiiuipment  and  are  very  short  of  freight 
cars,  which  is  one  of  the  best  indications  we  have  of  a  gen- 
eral movement  in  all  lines.  Building  conditions  leave  much 
to  be  desired,  particularly  in  the  lield  of  residences  and 
private  plants,  but  this  is  more  than  made  up  by  the  big 
amount  of  business  being  done  in  the  steel  line  and  all 
products  being     used    by   the  Allies. 

The  successful  outcome  of  the  $500,000,000  loan  to  the 
Allies  gives  us  an  opportunity  of  getting  rid  of  our  sur- 
plus in  all  lines,  which  would  have  been  a  serious  matter 
if  it  had  not  been  floated.  Exports  for  the  past  year 
show  that  the  Allies  used  over  ?S00,000.000  worth  of 
actual  necessities  from  this  country,  and  if  the  loan  had 
not  been  put  through  the  rate  of  foreign  exchange  probably 
would  have  dropped  to  such  a  degree  that  it  would  have 
been  almost  prohibitive  for  the  Allies  to  continue  purchasing- 
here. 

The  money  situation  around  New  York  City  is  very 
easy.  Domestic  trade  and  industry  as  well  as  import  and 
export  activities  are  on  such  a  restricted  basis  that  supplies 
of  funds  are  altogether  in  excess  of  requirements.  Arrange- 
ments for  funds  have  been  made  for  six  months  as  low  as 
S%.  The  crop  situation  in  the  West  has  not  affected  Eastern 
money  as  much  as  usual,  as  the  Western  banks  have  been 
so  well  supplied  that  they  have  not  found  it  necessary  to 
call  on  New   York   for   their  balances   or   advances. 

The  iron  and  steel  trade  are  turning  out  as  much  stuff  as  It 
seems  possible  to  do.  The  railroads  are  working  on  their  1916 
requirements  for  rails,  and  a  great  many  of  them  have  already 
placed  their  orders.  Among  others,  the  New  York  Centra'l 
has  closed  for  about  120.000  tons.  The  plate  mills  are  figur- 
ing on  12,000  to  15.000  cars  for  the  railroads,  besides  which 
the  Pressed  Steel  Car  Co.  is  now  filling  an  order  for  Russia 
for  7,000  cars.  Shipbuilding  seems  to  be  picking  up,  as  pretty- 
nearly  all  the  large  concerns  are  now  figuring  on  jobs  which 
will  take  from  3,000  to  5,000  tons  each  besides  orders  already 
on  hand.  The  Pittsburgh  district  reports  that  the  genera"l 
position  of  the  steel  mills  is  that  they  have  shipping  orders 
in  hand  for  more  than  one-half  of  their  maximum  output 
to  Jan.  1.  with  orders  coming  in  at  a  rate  fully  equal  to 
current  shipments,  which  means  that  thev  are  assured  of 
being  busy  for  months  to  come. 

This  activity  in  the  steel  market  of  course  reflects  its 
influence  on  the  pig-iron  market.  This  is  shown  by  the  high- 
est price  quoted  for  pig  iron  for  the  past  two  years.  Not  since 
the  -n-ar  first  started  have  there  been  as  many  rumors  as  at 
present  of  a  great  variety  and  number  of  prp'posed  deals  for 
new  industrial  combinations  and  for  additions  to  plant  capac- 
ity, based  upon  the  large  profits  growing  out  of  war  orders. 
Practically  all  of  the  leading  iron  and  steel  companies  in  the 
country  have  been  mentioned  in  connection  with  some  merger 
or  other.  In  some  cases,  the  stories  have  been  used  as  a  basis 
for  advancing  stock  prices,  and  in  others  have  been  offered 
as  an  explanation  for  tlie  advance. 

The  Federal  Reserve  Board  made  a  report  for  the  last 
thirty  days  for  their  twelve  districts  showing  an  improvement 
in  nine  of  them.  Only  Philadelphia  reflected  a  pessimistic 
outlook.  The  New  Yorl-c  district  seemed  to  have  a  better  out- 
look for  fall  and  winter  trade  than  any  of  the  other  districts. 

New  Y'ork  City  building  permits  for  August.  1915.  just  about 
doubled  over  August  of  a  year  ago,  with  an  increase  of  over 
$3,500,000.  New  York  State  failures  decreased  57  in  number 
over  a  year  ago,  with  $22,000,000  less  liabilities.  All  of  these 
figures  tend  to  show  improved  conditions.  Subway  work  in 
New  York  City  is  very  nearly  all  under  way,  about  .$'160,000,000 
worth  of  contracts  having  been  let,  which  leaves  a  balance  of 
about  $4,000,000  to  be  let  some  time  in  the  near  future.  Some 
tirne  this  month  bids  will  be  opened  for  SO, 000  tons  of  steel.  On 
Oct.  15  the  Commission  will  open  bids  for  the  supply  of  frogs 
and  switches  for  all  new  lines,  and  on  the  26th  fo"r  finished 
work  for  stations  on  the  different  lines,  which  will  require 
about  40,000   tons  of  steel. 

Estimates  of  the  crops  throughout  both  the  country  and 
the  world  show  that  we  are  having  the  largest  yield"  ever 
reported.  Figures  given  by  experts  show  about  600,000,000 
more    bushels    of  various    grains    than    last    vear. 

We  will  have  something  over  400.000,000'  bushels  of  wheat 
to  sell  abroad,  provided  our  credit  is  arranged  soon  enough, 
so  that  it  can  be  sold  before  the  other  countries  which  have 
a  proportionate  increase  in  crops  this  year  get  a  chance  to 
market  theirs.  With  this  large  increase,  prices  will  naturally 
be  lower  than  last  year,  but  still  should  net  the  farmer  a 
good  profit. 

The  brick  market  seems  to  be  better  than  for  some  little 
time  in  the  past,  the  market  having  been  pretty  nearly 
cleaned  out  during  the  last  few  days.  There  has  been  a 
.«mall  advance  in  price,  with  prospect  of  a  further  increase. 
The  cement  market  does  not  seem  to  be  as  steady  as  a  month 
ago.  prices  being  a  little  lower,  with  more  cutting  by  the 
smaller    concerns. 

CEMENT,  LIME  AND  BRICK 

BHok — During  the  month  the  market  advanced  and  de- 
clined practically  every  week.  Though  no  very  heavv  sales 
are  reported,  conditions  since  last  month  have  improved.  At 
this  writing,  manufacturers  report  that  further  advance  is 
due  to  take  place  very  shortly.  Prices  show  a  decided 
advance  over  last  month,  the  following  being  asked:  Hudson 
River  brick.  $6.50  to  $7:  Raritan.  $6.  These  prices  are  whole- 
sale  at  the  dock.  New  York. 


I  urtlniul  remciit — Dusinesa  during  the  month  continues  fair 
although  some  ot  the  larger  manufacturers  complain  be- 
cause of  the  price-cutting  done  in  some  territories.  In  some 
sections  the   prices   have  advanced   and  are  as  follows- 


Chicago    . .  . 
Pittsburgh 
Cleveland     . 

Detroit    

Indianapolis 
Jersey   City 
New    York 
Boston    . .  .  . 


$1.41  Toledo    

1 .  41  Milwaukee     .  . 

1.45  Minneapolis    . 

1.32  St.    I'aul    

1.34  Duluth    

l.Oti  Peoria   

1.12  Cedar   Rapids 

1.27  Davenport    ..  . 


1.51 
1.29 
1.40 
1.30 


Tlie  above  prices  are  exclusive  of  package  and  are  for  car- 
load lots  f.o.b.  cars  at  places  named.  In  New  York  to  con- 
|';''i^J°''lv,*'"'  "'''■''®  '^  *1-.^''  Jersey  City  $1.51,  and  at  Boston 
for  1  prices  are  for  cargo  lots  and  include  the  charge 

To  dealers,  manufacturers  quote  as  follows:  In  cloth  bags 
Boston    $lV7  '  '^'    ^'°"8«''ie    <iock.    New    York,    $1.52; 


try 


Labor—On  account  of  the  lack  of  emigration  to  this  coun- 
,-,  there  IS  very  little  supply  and  a  consequent  large  demand 
:  unskilled  labor.  Local  agencies  report  that  it  is  almost 
impossible  to  get  men  to  go  out  of  town  for  less  than  $■> 
lor  an  b-hr.  day  and  they  are  very  hard  to  pick  up  at 
tnis  price  a.s  tli.i.>  :iie  plenty  of  opportunities  in  New  York 
^11'  ■  »■  ",  ■^':':"'-^  '"  be  very  little  call  for  experienced 
men  in  th.-  i.iiil.i  i,m -I  rades  line,  and  the  supply  far  exceeds 
tne  demand.  I',xi..,ii._.nced  machine-shop  men  are  almost  im- 
possible to  obtain  without  paying  a  large  price,  and  these  are 
very   scarce. 

Crushed  Stone — Although  no  decided  improvement  has 
been  shown  in  the  market,  quotations  are  higher  than  thev 
were  a  month  ago,  and  dealers  are  enabled  to  maintain  a 
nrmer  stand.  On  fair-size  contracts  calling  for  immediate 
-cP'".?,?'  for  114 -in.  crushed  stone  the  price  ranges  frcm 
i5  to  SOc  On  a4-in.,  85  to  90c.  is  asked.  Quotations  for  future 
stiipment  are  not  given  for  publication,  due  to  the  fact  that 
higher  prices  may  be  demanded,  and  dealers  do  not  like  to  be 
bound  by  low-figure  contracts.  The  Public  Service  awarded 
two  contracts  during  the  month  calling  for  about  300  000 
cu.yd.  of  material.  Another  contract  requiring  about  80,000 
cu.yd.  of  traprock  of  hard  limestone  which  had  been  awarded 
on  the  advice  of  the  engineers,  the  Commission  decided  to 
O^t    15'  contract,    bids    for   which   will    be    opened   on 

Sand  and  Gravel-— Business  conditions  are  very  good  around 
rsew  loi-k  City  dealers  having  no  complaints  to  make.  Sand 
IS  quoted  at  45c.  per  cu.yd.,  some  dealers  asking  only  40c 
(jravel  prices  are  as  follows:  Subway,  95c.  per  cu.yd  and  pav- 
ing gravel  at  75c.  per  cu.yd.  These  quotations  are  for  full 
cargo  lots  of  500  cu.yd.  delivered  alongside  of  dock  New  York. 

IRON    AND    STEEL 

Pis  Iron— The  buying  of  pig  iron  during  the  month  has 
been  considered  very  fair,  and  in  practically  all  districts 
there  have  been  advances  in  the  price.  On  future  deliveries 
there  is  a  decided  tendency  to  increase  the  price,  and  buyers 
entering  the  market  now  are  facing  these  increased  charges 
During  the  latter  half  of  the  month,  more  interest  was  taken 
in  the  purchase  of  malleable  and  other  irons  for  the  making 
of  railroad  supplies.  j\Iore  inquiries  are  appearing  each  week 
for  foreign  shipments,  and  some  fair-sized  orders  have  de- 
veloped as  a  result.  In  Pittsburgh,  buying  has  not  been  as 
heavy  as  might  be  expected,  but  nevertheless  prices  have 
shown  a  slight  advance.  Bessemer  iron  is  quoted  at  $16  95 
and  basic  is  now  $15.95.  The  above  quotations  include  the 
freight  charges  from  the  valley  to  the  Pittsburgh  district 
In  Cincinnati,  prices  remain  stationary  as  follows:  Cincinnati 
Southern  Foundry  No.  2.  $14.40  to  $15.40;  Cincinnati  Northern 
Foundry  No.  2,  $15.76  to  $16.01:  Cincinnati  Northern  Foundry 
No.  3,  $15.51  to  $15.76.  In  New  York  business  has  been  fai'r 
during  the  month  and  prices  are  a  little  stiffer  as  follows - 
Northern  Foundry  No.  2,  plain  is  $15.75  to  $16.00,  and  No.  2X 
$16.25  to  $16.50.  In  the  Chicago  districts,  prices  have  ad- 
vanced for  the  last  month,  and  the  market  is  apparently  verv 
much  stronger.  Prices  following  are  f.o.b.  furnace,  and  fo'r 
switching  charge  the  average  is  50c.  per  ton.  Northern  Foun- 
dry No.  1  is  $14.75  to  $15.25.  and  Northern  Foundry  No.  2  is 
$14.25  to  $14,75.  In  Birmingham,  prices  have  advanced  $1  per 
ton,  and  the  present  situation  evidently  points  to  a  further 
increase.  For  spot  and  1916  delivery,  f.o.b.  furnaces  the  price 
for  Southern  Foundry  No.  2  is  $12  to  $12.50:  No.  1  Southern 
Foundry  is  selling  at  $12.50  to  $13. 

Steel  Rail-s — Very  active  buying  has  been  noticed  in  the 
rail  market,  and  practically  all  the  principal  companies  have 
entered  orders  for  fair  tonnages  and  makers  look  forward  to 
a  heavier  demand  during  the  coming  vear.  Some  railroads  are 
endeavoring  to  place  contracts  for  delivery  late  in  the  vear 
1916.  There  has  been  some  foreign  demand  for  light  rails, 
also  considerable  interest  has  been  shown  by  the  coal-mine 
operators  for  these  sections.  Railroad  compa'nies.  not  vet  in 
the  market,  are  busy  working  on  specifications,  and  manufac- 
turers are  figuring  on  reserved  rolling  space.  It  is  estimated 
that  the  bookings  of  the  Steel  Corporation  for  the  month  of 
September  in  steel  rails  amount  to  somewhere  in  the  neigh- 
borhood of  150,000  tons.  Quotations,  however,  are  without 
change,  and  for  lots  of  1,000  tons  or  over,  prices  are  as  fol- 
lows:   Standard    sections   of    bessemer,    $28;    openhearth,    $30; 
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both  per  gross  ton  f.o.b.  Pittsbursh.  Girder  rails  in  30-ft. 
lengths  are  $36.40;  in  60-ft.  lengths,  J3S.40  per  gross  ton. 
both  f.o.b.  New  York.  Other  quotations  f.o.b.  Pittsburgh  for 
large  lots,  prices  given  in  cents  per  lb.,  are  as  follows:  Stand- 
ard sections  bessemer.  $1.25;  openhearth,  $1.34;  light  rails 
are  quoted  as  follows:  25-  to  45-lb.  sections,  $1.25;  16-  to  20-lb.. 
$1.30;  12-  to  14-lb.,  $1.35;  8-  to  10-lb.,  $1.40.  These  are  for 
carload  or  larger  lots.  An  advance  of  5c.  per  100  lb.  is  charged 
for   less   than    carload   lots. 

Track  $ii|>|ille.s — Inquiries  are  now  appearing  from  many 
of  the  railroads  for  furnishing  spikes.  Althougn  ousiness  has 
not  been  as  good  as  might  be  expected,  manufacturers  look 
to  a  brighter  future,  and  due  to  the  advanced  prices  of  steel, 
quotations  on  this  material  were  well  maintained  during  the 
month.  Spikes  are  now  quoted  at  $1.60  per  keg.  This  is  for 
standard  railroad  sizes  f.o.b.  Pittsburgh,  small  railroad  and 
boat  spikes  being  held  at  $1.70  per  100  lb.  f.o.b.  Pittsburgh. 
Track  bolts  and  square  nuts  are  quoted  at  $2.10  in.  carload 
lots;  standard  section  angle  bars  are  quoted  at  $1.50  base 
f.o.b.  Pittsburgh.  Track  bolts  at  Chicago  are  quoted  at  $2.10 
to   $2.25,   and   tie    plates   at    $30   to    $32. 

Platen — Manufacturers  report  that  they  are  booking  more 
orders  and  are  eagerly  looking  toward  more  woi'k  in  the 
future.  Some  business  is  being  placed  by  the  car  manufac- 
turturers  and  the  government  has  opened  bids  for  some  plate 
shapes  for  naval  improvement  at  the  different  navy  yards. 
.■\Ithough  some  makers  claim  to  have  made  sales  at  lower 
tigures  than  are  generally  quoted,  prices  show  an  advance  of 
$1  per  ton  and  are  quoted  $1.40  at  the  mill,  Pittsburgh.  This 
is  equivalent  to  $1,439  in  Chicago.  In  this  city  delivery  of 
plates  from  stock  is  charged  at  the  rate  of  $1.85  per  100  lb. 
Philadelphia  is  $1.50^  to  $1,559,  New  York  $1,569.  From  store 
the  price  is  $2.05  to  $2.10. 

Structural  Material — A  more  steady  flow  of  business  is 
apparent  and  manufacturers  are  trying  to  hold  to  a  more 
steady  price.  No  large  size  orders  are  conspicuous,  but  in 
general  small  orders  are  being  turned  in  with  more  regu- 
larity. Industrial  plants  are  still  constructing  additions 
and  prices  are  based  on  $1.40  Pittsburgh,  and  at  this  rate 
prices  in  various  districts  are  well  maintained.  This  includes 
I-beams  3  to  15  in.,  channels  3  to  15  in.,  angles  3  to  6  in.. 
T's.  3  in.  and  over.  Cutting  to  specified  lengths  is  charged  at 
the  following  rates:  2  to  3  ft.  inclusive.  25c.;  2  ft.  to  1  ft., 
50c.;  under  1  ft.,  $1.55.  No  charge  is  made  for  cutting  to 
specified  lengths  over  3  ft.  In  Philadelphia  the  base  price  is 
$1,559.  Small  lots  of  stock  are  selling  at  least  $1  or  $2  per 
ton  higher.  In  New  York  the  base  price  is  $1,559.  Small  lots 
are  quoted  at  $2.05,  $2.10  from  store.  In  Chicago  the  delivery 
from  mill  is  $1,639  and  from  stock  $1.90.  In  San  Francisco  the 
base  price  is  $2.     All   these  quotations  are  per  100  lb. 

PilK' — Although  prices  remain  the  same  as  a  month  ago, 
on  verv  desirable  orders  discounts  are  very  often  shaded. 
This  holds  especially  true  for  the  galvanized  material.  It  is 
believed  that  the  manufacturers  are  not  operating  to  over 
65  9'r  of  capacity.  For  carload  lots  f.o.b.  Pittsburgh,  the  fol- 
lowing  discounts    hold: 

Black  Galvanized 

34-  to  2-in.  steel,  butt  welded 79%  63%% 

2U,-  to  6-in.  steel,  lap  welded 78%  62y2% 

7-"to   12-in.  steel,  lap  welded 76%  58V4% 


•>i-i 
1-in 

" 

H4- 

in'.'.'.'.'.'.'. 

21A- 
3-fn 

in 

4-in 

eter        Black 

2.43 

3.57 

4.83 

5.77 

7.77 

12.87 

16.83 

23.98 


4.19 
6.20 
8.39 
10.03 
12.55 
21.93 
28.68 
40.87 


S-in 

9-in 82.80 

10-in 98.99 

11-in $1.11 

12-in 1.21 


55.50 
72.00 
98.77 
$1.03 
1.43 
1.70 
1.92 
2.10 


Sheets — The  market  for  sheets  is  rather  fair.  The  demand 
in  general  is  only  moderate,  although  from  the  ebctrical  com- 
panies the  buying  has  been  a  little  hcaviir  than  usual.  It 
has  also  been  noticed  that  the  demand  for  blue  annealed  is 
more  active.  In  galvanized  sheet  consumers  do  not  appear 
to  be  laving  in  a  supply,  and  the  reason  for  this  seems  to  be 
that  they  are  worried  over  the  price  of  spelter.  The  quota- 
tions below  are  for  large  lots  of  sheets  f.o.b.  Pittsburgh  and 
small   lots   from    stores   in   New   York. 


No.    10    

No.    12 

No.    14    

No.    16    

Nos.  16  and   20. 
Nos.   22  and   24. 


No.    26 
No.    27 


Nc 


28 


Large  Lots 

Ware 

house  De- 

Pitts 

)urgh 

livery 

Ne 

w  York 

Black 

Galv. 

Black 

Galv. 

1  .55 

2.60 

2.20 

1.55 

2.70 

2.25 

4.15 

1.60 

2.70 

2.30 

4.15 

1.65 

2.80 

2.40 

4.25 

1.70 

2.90 

2.50 

4.60 

1.75 

3.15 

2.55 

4.55 

1  .80 

3.30 

2.60 

4.70 

.1.85 

3.45 

2.65 

4.90 

1.90 

3.60 

2.70 

CaMt-Iron  Pipe — Prices  are  well  maintained  and  show  a 
slight  advance  over  last  month.  Quite  a  few  inquiries  are 
being  received,  but  actual  orders  and  contracts  are  not  being 
placed  in  any  great  number.  In  New  Y'ork  prices  have 
advanced  one  dollar  and  are  quotable  as  follows:  On  6-in. 
Class  P.  and  heavier,  $24.50  to  $25  per  net  ton  tidewater 
in  carload  lots:  Class  A.  $25.50  to  $26;  the  latter  price 
also  applying  to  gas  pipe.  .Although  in  the  Birmingham  dis- 
trict the  prices  advanced  50c.  per  ton.  the  market  is  rather 
dull.  Quotations  f.o.b.  yard  are  as  follows:  4-in.,  $22;  6-in. 
and  upward.  $20:  on  gas  pipe  one  dollar  per  ton  is  added.  In 
Chicago  few  orders  of  any  importance  can  be  found.  North- 
ern prices  are  stronger  and  have  advanced  one  dollar  per  ton. 
The  following  are  the  quotations  per  net  ton.  Chicago:  4-in. 
pipe,  $27;  6-in.  and  larger,  $25:  for  Class  A  water  pipe  and 
Kas  pipe  one  dollar  extra  is  added. 


Steel  Sheet  Piline: — Conditions  are  the  same  as  a  month 
ago  and  prices  remain  steady  at  $1.55  to  $1.60  per  100  lb.,  f.o.b. 
Pittsburgh. 

Old  Material — On  heavy  melting  steel  scrap  the  transac- 
tions toward  the  end  of  the  month  were  not  so  heavy.  In 
some  instances  prices  have  shown  a  slight  advance  over  last 
month  and  are  apparently  very  firmly  held.  It  is  to  be  noted, 
however,  that  no  evidence  of  real  "weakness  is  apparent, 
although  consumers  are  holding  off  in  an  effort  to  secure 
lower  prices.  Dealers  in  New  Y'ork  furnish  the  following 
quotations: 

Per  Gross  Ton 

Heavy-melting   steel    scrap $12.25  to  $12.50 

No.    1    railroad   wrought 14.00  to  14.50 

Stove    plate    9.75  to  10.00 

No.    1    machinery    cast 12.75  to  13.00 

Wrought    turnings S.OOto  8.50 

Cast  borings    8 .  00  to  8.50 

Railroad    malleable    cast 10.00  to  10.50 

No.  2  heavy  cast 11.75to  12.00 

In  Chicago  very  little  activity  is  discernible.  Sellers  of 
stock  seem  very  anxious  to  dispose  of  it  as  soon  as  possible 
and  such  being  the  case  the  market  is  held  back  to  a  certain 
extent.  Due  to  the  lack  of  interest  some  prices  have  fallen 
off  a  little,  others  remaining  practically  the  same  during  the 
month.      The  following  prices  hold  good  in  this   territory: 

Per  Gross  Ton 

Heavy-melting   steel    scrap $11.75  to  $12.2.-j 

Per  Net  Ton 

No.  1  railroad  wrought    $11.00  to  $11.50 

No.  2  railroad  wrought    10.50  to  10.75 

No.  1  cash    scrap 10.00  to  10.50 

Pipes   and    flues 9.80  to  9.00 

Agricultural   malleable    9.00  to  9.50 

Railroad    malleable     10.25  to  10.75 

Cast  borings    6.50  to  7.00 

Chain — More  orders  are  now  appearing,  and  manufacturers 
report  a  heavier  volume  of  business  than  over  the  same  period 
last  month.  Prices,  however,  remain  steady  and  without 
change  as  follows:  These  prices  are  per  100  lb.  f.o.b.  Pitts- 
burgh: 


V   in. 


$7.50 

V„ 

and     ^ 

4.95 

% 

and 

3.95 

^1 

and 

3.40 

% 

and    ! 

3.20 

1 

0    11,4 

EXTRAS  TO  ABOVE  LIST  PER   100   POUNDS 


-in 


and    H-in. 
and  larger 


'or  BB 

$1.50 

1.25 


1.75 


\%'lre  Rope — The  demand  still  continues  good  and  the 
prices  remain  unchanged  from  last  month.  On  galvanized  the 
discount  is  40  and  5%  off  list.  On  bright  it  is  55  and  5%: 
special  brand  brights  are  selling  at  50  and  5%  off  list.  At 
these  discounts,  the  net  price  of  wire  rope  at  the  mills  is  as 
follo'ws: 


l'/4 


$0.75 
0.61 
0.47 


0.20 
0.13 
0.08 
0.06 


$0.90 
0.73 
0.57 


0.07 


ow 

steel 

$1 

07 

0 

86 

0 

67 

0 

58 

(1 

40 

0 

27 

0 

18 

0 

11 

0 

08 

FreiKlit  RnteN — The  freigVit  rate  on  finished  steel  products 
in  the  Pittsburgh  district,  inculding  plates,  structural  shapes, 
merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire 
nails,  rivets,  spikes,  bolts,  black  sheets  (except  planished), 
chain,  etc.,  are  as  follows  in  cents  per  100  lb.:  Boston.  18.9;  Buf- 
falo. 11.6:  Baltimore.  15.4:  Cleveland.  10.5;  Cincinnati,  15. S; 
Chicago,  18.9;  Denver,  68.6;  New  Orleans,  30;  New  York,  16.9; 
Philadelphia,  15.9;  St.  Louis,  23.6;  Minr^sota  and  St.  Paul,  32.9. 
Pacific   Coast    (all    rail),    73.9. 

Merchant  Steel — .\  considerable  amount  of  business  was 
transacted  during  the  month,  and  in  some  shapes  quotations 
have  advanced.  Prices  as  given  below  hold  very  firm,  and 
some  dealers  hold  the  opinion  that  they  will  be  increased 
very  shortly.  Below  are  general  base  prices  for  small  lots 
tiom   jobbers'    stores: 


Heflned  Iron: 

1  to  1  %   in.,  round  and  square 2.00 

m  to  4  in.  X   %  to  1  in ;^-00 

1  «4   to  4  in.  X   Vi   to    ,=;   in 2 .  ^0 

Norway    bars    q   1  r 

Burdens    bar   iron    rf.la 


Soft  steel: 

^   to  3  in.,  round  and  square.  . 

1   to  6  in.  X    y«   to  1    in 

1  to  6  in.  X   Vi   and  fe 

Rods — %    and    i,\    in 

Bands — I't  to  6x  ,'s  in.  to  No.  8. 
Beams  nnd  channels — 3  to  15  in. 


2.05 
2.20 
2.15 
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Angles:  being  to  hold  to  a  fixed  price  of  32>/ic.     DurlnR  the  last  wecit 

t  in    V   V.    in    nn.i  i-hl-pi-  •>  1 0       P>''ces  Strengthened,  the  market  being  held  at  33i4c.     Buyers, 

T  in    V    »    in     fnri    'l    in     5  r.?       howevpr.   show   little   Interest   In   the   market  and   the    present 

id    to  ''li    in    X     '     in    'and'tj.ieli;; ^20  auotat'""  remains  at  33c.     With  the  completion  of  the  Hrltish- 

1  'I    to  2^    in.   X  ''I    in. .         .  !  :;.':::.::::::::::::      2:30        '^'■^"'•h  loan   tin  deaU-rs  look  very   hopeluUy   lor  improvement. 

1  f o  H4   in.  X   A   in 2.30  l.ea<l — At   the   beginning  of   the    month   lead   opened    at    4.9c. 

1   to  1V4    in.   X    %    in 2.35  per  lb.,  but  buying  was  so  limited  and  in  such  small  quantities 

that  it  soon  dropped  to  4V4c.     .Vt  the  end  of  the  month  buyers 
T,„„„.  were  a  little   more   active,   but   the  demand    failed    to   bring  an 
'      °-  advance    In    price.      However,    the    present    quotation    is    more 
1  u.    tn   ■>u.vv.    in                                                                                   »  Dr>  "'"'".  i^d  Stronger  buying  is  expected  to  develop  in  European 
lu    to  5i?v»      n 'li;  markets.     Production  is  so  far  in  excess  of  demand  that  deal- 
Sin  and  larger! !  ;.:;;!.■;:;;;;;::;::;;;;;;!;;.■!:;;!.'   2120  *''^  ^'''^  ^*"'*'  ^i^^'ous '» fin<i »"  outlet  for  their  supply. 

.Spelter — At  the  beginning  of  the  month  the  market  opened 

Trinugrle  MvHh — Demand  continues  lair.      During  the  month  >V  ^.  "''''''    Piice    of    15c.    per    lb.,    but    rapidly    dropped    and 

there    was   a    general    revision    In    price,    the    following    quota-  throughout  the  month  remained  at  14c.     There  were  cjccasionai 

tions    now    being    effective:  Hurries   in   the   demand,    but    the   amount   of   business    failed    to 

prompt  dealers  to  adv.uice   the  price.     Toward   the  latt.-r   part 

or    thi!    month    there    appeared    to    be    an    easier    tone    to    the 

PRICE   PER  100   SQ.FT.  market,    due    to    the   offering   of   speculative    blocks.      For    last 

„,.,.,.,  ,^    ,  J  quarter  deliveries  quotations  are  13  "Ac,  but  at  this  figure  very 

^Plain  Material--,       , Galvan.zed— -^  little    business    is    being    booked.      Ordinary    gi-ades^of    prime 

Lesslhan  I.ess  Than  western  are  now  selling  at   14c.   per  lb. 

Car  Lots  Car  Lots 

Cross-Sec.  and  Over  and  Over  Old   MetalM — The  market  might   be  said  to  be  up  and  down 

Style        Area  per         Carload  10.000  Carload  10,000  during  the  month.     At  times  the  buyers  showed  keen  interest 

No.  Ft.  Width  Lots  Sq.Ft.  1-ots  Sq.Ft.  then  again  they  would  not  appear  in  the  market.     Toward  the 

i.  »„   ,no  «i    [,-  «i    ic  ti    07  ti    ■!»;  end   of   the   month    more   business   was  done,   and    prices   were 

-4  J0.102  *l.0o  $l.lfi  ?;i.27  T'nq  '"'         maintained    as    follows: 

B  u'u5S  11.  Bfi  o!'73  o!sO  O.sii  CentK  ner 

1-7  0.041  0.51  0.57  U.62  0.67  Pound 

I4  0'll2  1,"  l'67  Ml  i.fs  Copper,    heavy   cut   and    crucible 15.00 

.)=  n'T>i  I'-i",  i'4q  i'fi2  1    7(5  Copper,    heavy    and    wire 14.75 

t56  o;nO  1.23  1.35  1:4s  i:60  Copper,   light   and    bottoms 12.50 

-27  0   OSS  1    iMi  1    11  1.21  1.31  Heavj     machine    composition 11.50 

28  0.066  .1.S3  0:92  1.00  1.09  RrSj!!'    I'jI-tT-^'     ^''-^O 

29  0.049  il.69  0.76  0.83  0.90  S'     ,  '      ,f"^    ■,: •••■.• S-aO 

31  0.261  2.60  2.86  3.13  3.39  No.  1   yellow  brass  turnings 11.50 

32  0   225  2   25  2.48  2.71  2.94  No.    1    composition    turnings 10.50 

33  0.196  2.01  2.21  2.42  2.62  ^ft    i^.iM'''*'*'    ^-^^ 

34  0.140  1.54  1.70  1.S6  2.02  J fn^.   „ i*,?, ,; 3.25 

35  0.109  1.23  1.35  1.48  1.60  -iincsciap    g.OO 

36  0.075  0.91  1.00  1.09  I.IS  The  above  are  dealers'   purchasing  prices  in   New   York. 
38                  0.380                  3.70                  4.08                  4.45                   4.83 

t39  0.325  :J.19  3.51  3.85  4.16  -MISCEl,L.\XEOI"S 

41  o'ios  213  2!35  2.57  2!7's  ,   Se«er  Plpe-^With  the  arrival  of  fall  there  is  a  fair  amount 

42  0.151  1    62  1.78  1.95  2.11  "'   work  appearing,  and  dealers  anticipate  that  conditions  will 

43  0   101  1.15  1.27  1.39  1.50  require    a    considerable    supply    of    this    material.      Discounts. 

however,   are   the  same   as   a  month   ago,    but   are    more    firmlv 

tThis  material  is   made  in   regular  widths  of  18.   22,   26,   30.  ?|%;  30°-"to  36-'in     e?'^'    ''If  this  rate  '  pric"e°' al'e  IV  follows'"^ 
34.  42,  46,  50.  54  and  58   in.     Standard  lengths  of  rolls  are  150,  •        '  '     "^"^  ^"'^  "''^*^'  P"ces  aie  as  follows. 

300  and   600   ft.      Cutting  to   special   length   is  charged  extra.  PRICE  OF  SEWER   PIPE  PER   FOOT 

BarN.  Concrete  Reinforcing — Business  is  very  brisk  in   this  ^'^  Size 

line.      The  mills   will  only  accept   orders  with   a  promise   for  a  „   .  »nnir  ,„   . 

three-   to  four-months'    delivery   under   2    in.,   and    over   a   2-in.  J"" *„,';t5  J""!" $0,342 

liar    they    will    not    promise    anything    unless    they    happen    to  i"  jj 0.045  20-in 0.405 

have  it   in    their  warehouses.      No   orders   will    be   accepted   for  j.'   ■    nnii  it'" '^-'^^ 

future    delivery    only    at    the    mills'    convenience.      The    mills  ^"!'' nnqn  97'" 0.585 

report  that  everybody  for  the  past  year  has  been  holding  back  in  in n  1 J4  5n  '" ^'^^ 

on    buying   until   at    the    present    time    all    dealers   are    running  ,»  =    n'Js  i~''" 1'54 

short  and   are   attempting    to    fill    their    stocks   at    once,    which  1^"    ' X'i?,  ,^"!" 2.06 

is    almost    impossible.      The    market    is    very    strong,    both    in  JJ-'" u.m  3b-in 2.31 

Pittsburgh  and   in   the   New   York   district,    and   the   mills   look  „,        ..-„,„„     ttv,i     .1      j 

for  no  let-up  for  months  to  come.      Prices  are  as  follows:  rliaf»   ,f=      ■'I    n^T^  1      f  demand  for  this  material  for  imme- 

diate  use    IS   not   prevalent,    yet   some    contractors   realize    that 
the   present  quotation   is  exceptionally  low,   and   are  laying  in 

, Cents  per  Pound v  5    '*"PP'5'    m    anticipation    of    an    improvement.       Prices    have 

pel      """"  Delivered  ^"'i^^^^'l '^ ■  'l"'n  «'"''•>'  L^st  month,  and   the  present  quotation 
Mill                   F.o.b.                        Prom  **  ''■'   "   ""^  '"**.     At  this  discount,  prices  are  as  follows: 

Shipments      Warehouse*  Warehouse  Tir  ttc   i  txttm,-.      t^t^t^it^    t,,-,t,    „,     ™ 

Pittsburgh      Pittsburgh  New  York  ^.  FL.UE   LINING— PRICE    PER   FOOT 

.Size  Weight        Price  Size  Weis-ht       Prie*> 

4    in.    and   longer 1.40  2.05  2.05  to  2.10  in  In.  in  Lb.         per  Ft.  in  In  in  ifb         per  Ft 

■s    in    and    longer 1.45  2    10  2.10to2.15  ,,,.,.   c^,  ,.  '      .„  ,.,,,;  „„  Per  t<  t. 

U    in    and    longer 1.50  2.25  2.25  to  2.30  t^^J^  ?,^  *0"«  SVixl3  28  $0,114 

\    in.    and   longer 1.65  2.35  2.35  to  2.40  Igxii  40  nVi  ^I'l''}?  1^  S'^^^ 

U     in    and    longer 1.90  2.70  2.70to2.75  ^^^1?  JO  0.17^  13x13  38  0.144 

•Bars   from   warehouse   are   cut   to   desired    lengths    without  *''""   ^  ^'=  ^^^  '^"''^  1^x18  75  0.34 
extra  charge.      These  prices  are  for  carload   lots.                                            Blues«„ne-The  sellers  do   not   appear   very  optimistic  over 
Expanded    Metal   Lath-Business  is   very   good   in    this   line.  !.ontfnues"fa?r    ''in'''"enerarcond'iHonr''.?i*''°"t^*'    "'*'   demand 
:ind   mills   do    not    seem    to   be   affected    as    in    some    other    lines  vear  aa-o-   esneeiylir  i,,    th..   I'iV,       ,■   v   ,.-   a-„  1     .^®,?.°°"    ??    ^ 
connected    with    the    building    trade.  ^hfe        S^ihw^v    r  ,ln.,     ,    ,      „     ,  ^ .      m        v,  ^  ""^l^   '3  '.,'"!   ""'"'e- 
°  aoie.       bubway    cuii.^i  1  u.  t  ion     ])rol.;ihly     has     tended     to     post- 
Prices  are  as  follows:  pone    a    great    nian>-    sti.  >  t     inijirovements.       Prices    are    well 

maintained,    and    although    then-    mav    be   a   little    cut   on   very 

C,i°-e  Weie-ht  Carload  1  000  tn  5  riiin       TInH,.r  1  nno  ^esirable  contracts,  the  following  are  general:  Bronx  flagging, 

(,.i„e  \x  eignt  Lailoaa  i.(iuu  to  b.ooo        Undei  l.OOO  17c.    per    sq.ft.:    Manhattan.    18c.    per   sq.ft.      Curbing     5x16    in 

27  240  $11.00  $12.00  $13.00  40c.   per  lin.ft.:   5x20  in..   45c.      Sewer   bottoms    5x5   ft'    b v  3   in' 

26  260  12.00  13.00  14.00  f^^\^^^    ''^''-   P*'""   ^l'"'      Belgian    bridging,    5x24    in.,    is    65c.    per 

24  350  14^00  lo^OO  16J)0  '      '  .,  „, 

These   nrices  are    f  o  b     Pittsburgh  .    Railn-aj-    Ties — There    is    very    little    business    in    this    line 

inese   puces  ai  e    r.o.n.    1  ittsoui  ^n.  at    present,    not   as    much   as    there    was    a   month   ago.      All    of 

the    railroads    are    carrying    a    good    stock    of    railway    ties    on 

■»iii"rii«i  hand    for    repair   work   and    there    is    practically    no    new    work 

"fing    done.      There    have    been    a    great    many    inquiries    from 

Copper — The    market    during    the    entire    month    was    verv  foreign  countries  for  railway  ties,  but  up  to  date,  as  far  as  Is 

weak,  and  the  price  remained  rather  fixed  at  the  low  level  of  b'.'l°,^"'  ""  orders  have  been  placed.     Freight  rates  are  a  little 

ISc.      Domestic   demands   were   verv    light    and    the    few    trans-  "'*  lower  than  they  have  been:   however,   prices  are  about  the 

actions    reported    show    very    clearly    that    consumers    do    not  i'^'P^    ^g    they    were    last    month.       First-class    standard    ties, 

appear  anxious   to   lay   in    any   supply.      For  the   latter   part   of  '^?  '",P'^  ^  'V   «   >n.  sell  at   73c.:   6x8   in.  by   8   ft.   at   61c.,  these 

the  month  one   large    factor   cut   down   production   to   Mlmost  a  Pncps  being   f.o.b.    New   York. 

iTiinimum.     ilines  are  woriving  at  a  record-breaking  point  and  4Mniini*»m a   ct^^^ri^.  \^n^Mr^^  nf  K..oi«.^c„  *  1*.  4.1.  .. 

production   far  exceeds  the   consumption.      Buying  |/ the   for-  out-Vh-e^m^irh.  and*!he'same"onUnu"ed"caTl  Ix'sted  fo*?-  Me^xN 

eign  powers  still  continues  and  it  is  reported  that  Prance  and  can    asphalt    netroleum       Prices     however     i»Tr?oi^,,„I?i,.,„S^Ji 

England  will  soon  be  in  the  market  for  a  goodlv  supply.     The  and  in   Dacka-es  f  o  b    refinerv  iheS^nll^'n  J  ?l?;\r„iV  •'^''    " 

price  for  electrolytic  is  firmly  held  at  18c.  for  cash  and   isy^c  a?  $1?  to   $ll"plr  ton'  '""^""'^    ^^^^*  paving  asphalt  is  quoted 
for  thiry  davs.  delivered. 

..    Tl„-The    market    is.  clearly    disappointing.       It    has    been  Iots''^.nd"deL7er"a.-e^'e7l"iT;^tL'''llf^^^^ 

announced    that    deliveries    for    the    month    of    September    only  On  all  sides  there  is  keen  competition  and  dealer^  are  m^Tlrin^ 

totaled   4,300   tons  for  both  Atlantic  and    Pacific   ports.      Prices  every   eltort  to   gather  Inv   quant  tv   obtainable       Dul  ToTucu 

rose  and  fell  during  the  month,  the  general  tendency  of  sellers  unsettled   conditions,   quotations  have   beVn   w-ithdrawn. 
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K.VU.UAVS — STEAM    .\IVD    E1.ECTR1C 
I'ropoMcd    Work 

Mnryland — Surveys  made  by  Baltimore  &  Ohio  Ry.  Co.  for 
line  from  Hagrcrstown  to  Security,  about  four  miles.  J.  B. 
Ferguson  &  Co.,  Surveyor.  F.  L.  Stuart,  Baltimore,  Ch.  Engr. 
Noted  Aug.   12. 

North  Carolina — Directors  of  Hiawassee  Valley  Ry.  Co. 
authorized  sale  of  $125,000  bonds  for  completion  of  line  from 
Andrews  to  Haynesville,  via  I'eachtree,  about  25  miles.  S.  E. 
Cover,  interested. 

North  Carolina — Surveys  made  for  line-  from  Lillington  to 
Swansboro  by  Central  Carolina  Ry.  Co.  W.  J.  Edwards,  San- 
ford,  interested. 

North  Carolina — Kinston  Belt  Line  Co.  has  been  incor- 
porated with  $25,000  capital  by  J.  T.  Deal  and  G.  V.  Cowper, 
Kinston,  and  others  to  build  steam  belt-line  and  electric  car 
line  in  Kinston. 

North  Carolina — Seaboard  Air  Line  Ry.  Co.  plans  revision 
of  line  and  grades  between  Sanford  and  Apex.  Estimated  cost, 
$200,000.      H.    C.    Pearce,    Norfolk,    Va.,    Pur.    Agt. 

A'irsrinin — See   item   under   Kentucky. 

AVeMt  Virginia — Coal  &  Coke  Ry.  Co.  contemplates  yards 
at   Charleston.      R.    H.    Pembroke,   Gassaway,    Ch.    Engr. 

GrorKia — Georgia  Southern  and  Florida  Ry.  Co.  will  build 
yard  near  Cordele.  Estimated  cost,  $25,000.  J.  B.  Munson, 
Macon,  Vice-Pres.  and  Gen.  Mgr. 

Georgia — Savannah  &  Northwestern  Ry.  Co.,  according  to 
press  reports,  is  having  surveys  made  for  extension  of  its 
line  from  St.  Clair  to  either  Thomson,  Camak  or  Norwild, 
about  30  miles.     L.   B.  Ackerman,  Savannah,   Ch.   Engr. 

.Alabama — Railwav  will  be  built  from  Andalusia.  Ala.,  to 
Munson,  Fla.,  about  30  miles.  C.  K.  Lawrence,  Savannah.  Ga., 
Ch.  Mgr.     Central  of  Georgia  Ry.  Co.,   interested. 

Missixiiippi — Reports  state  Guy  M.  Walker,  New  York,  N.  Y., 
has  purchased  McComb  Electric  Light  &  Power  Co.  through 
S.  M.  Jones.  Laurel,  Miss.  He  contemplates  railway  from 
McComb  to  Summit,   Fernwood  and   Magnolia. 

Kentucky — Queen  &  Crescent  Ry.  will  double-track  its 
line  from  Somerset  to  Flat  Rock.  Surveys  have  been  made 
for  double-tracking  from  TateviUe  to  Greenwood. 

Kentucky — Kentucky  &  "Virginia  Ry.  subsidiary  of  Louis- 
ville &  Nashville  Ry.,  is  making  surveys  for  extension  from 
Benham,    Ky..   to    Norton,   Va. 

Indiana — Lake  Erie  &  Western  Ry.  Co.  plans  to  spend 
$50,000  for  extension  of  its  yards  at  Tifton.  A.  H.  Smith, 
New  York,  N.  Y.,  Pres. 

Illinois — Hillsboro,  Synthiana,  Bainbridge 
Traction  Co.  plans  electric  railway  between 
Chillicothe,  about   42   miles. 

^Viscon!<in — Bonds  for  $75,000  for  railway  from  Etterisk  to 
Blair,  about  10  miles,  voted  by  citizens. 

Nebraska — Missouri  Pacific  Ry  Co.,  recently  incorporated, 
will  build  main  line  and  three  branch  lines  in  Nebraska.  C.  H. 
Smith,   Wayne.    Engr. 

South  Dakota — South  Dakota  Short  Line  Ry.  Co.  recently 
incorporated  with  $2,000,000  capital  by  C.  W.  Adams,  Council 
Bluffs,  Iowa  and  others,  will  build  line  from  Mitchell  to  Pierre. 

Wyomini; — Colorado,  Wyoming  &  Eastern  Ry.  is  making 
preliminary  arrangements  for  extension  of  its  line  from 
Northgate  to  Elk  River  then  to  Yampa  River.  J.  M.  Herbert, 
Laramie,   Pres. 

Missouri — St.  Louis,  Iron  Mountain  &  Southern  Ry.  Co. 
plans  improvement  of  roadbed  between  Molllsster.  Mo.,  and 
Bergman,  Ark.  Estimated  cost,  $35,000.  E.  A.  Hadley, 
St.    Louis.    Ch.    Engr. 

Arkansas — Press  reports  state  Missouri  Pacific  Ry.  Co.  will 
make  improvements  to  White  River  division.  Estimated  cost, 
S500.000.      E.  A.  Hadley,  St.  Louis,  Mo.,  Ch.  Engr. 

Arkansa.s — Surveys  will  be  made  for  electric  line  from 
Guion  to  Melbourne.  A.  C.  Veach,  Gravette,  promotor.  Noted 
July  29. 

Colorado — Union  Pacific  Ry.  Co.  plans  extension  of  Wyom- 
ing &  Eastern  Rv.  Co.  from  Coalmont  to  Steamboat  Springs. 
B.  E.  Adams.  New  York,  N.  Y.,  Consult  Engr. 

Washington— Lucerne  &  Aurelia  Crown  Co.  having  survey 
made  for  line  from  Lucerne  to  Aurelia  Crown  mines,  about 
16   miles.      O.    Robert   Dahl,    Box    1S7,    Seattle,    Pres. 

California — Press  reports  state  San  Francisco  will  let  con- 
tract in  two  months  for  construction  of  67  miles  of  railway 
for  Hetch-Hetchv  reservoir.  M.  M.  O'Shaughnessy,  City  Engr. 
Estimated   cost,   $1,800,000. 

California — Union  Lumber  Co.  plans  logging  road  from 
Ft.  Bragg  to  Ten  Mile  River,  about  10  miles.  C.  R.  Johnson, 
Crocker    Bldg.,    San    Francisco,    Pres. 

California — California  R.R.  Commission  ordered  Atchison, 
Topeka  &  Santa  FS  Ry.  to  build  branch  from  Temecula  to 
Oceanside.     E.  P.  Ripley,  Pres. 

California— Franchise  granted  to  Tidewater  &  Southern 
Ry.  Co.  for  railway  through  Ceres.  J.  H.  Wallace,  Stockton, 
Ch.   Engr.      Noted  Aug.   5. 

Ontario— Ontario  Hydro-Electric  Commission,  Toronto, 
petitioned  by  Durham  and  Northumberland  Counties  to  report 
on  advisability  of  building  electric  railway  from  Peterborough 
through  Camphellford.  Seymour.  Percy,  Alwick,  Haldimand 
and  Hamilton  Townships  to   Cobourg. 

Ontario — Township  Council  of  Harwick  asked  Provincial 
Hydro-Electric  Commission,  Toronto.  Ont.,  to  submit  estimate 
of  cost  of  electric  railway  between  Blenheim  and  ceaai 
Springs.     G.  W.   Riseborough,   Blenheim,   Clk. 

Bids  In  and  Contracts  .Awarded 

Virginia— Southern  Ry.  Co.,  Washington.  D.  C,  awarded 
contrartti  for  railway  construction  as  follows:  Sycamore  to 
Gretna  four'  miles  to  'hALl-CRAWFORD  CONSTRUCTION 
CO..  Macon.  Ga.;  Whittles  to  Dry  Fork,  nine  miles  to  ROBERT 
RUSSELL.  Danville.  Va..  and  from  Arrowhead  to  Blma,  ^0 
miles  to  W.  W.  BOXLEY     CO.,  Roanoke. 


Virginia — Contract  awarded  to  J.  C.  CARPENTER  &  MAJOR 
BROS.,  Clifton  P'orge  by  Chesapeake  &  Ohio  Ry.  Co.  for 
double-tracking  line   between   Greenlee   and   Balcony   Falls. 

LIGHT,    HE.AT    AND    POWER 
Propo.sed    Work 

N.  Y.,  Fredonia — Public  Service  Commission  received  appli- 
cation from  Niagara  &  Erie  Power  Co.  for  permission  to  build 
transmission  lines  and  operate  franchises  in  towns  of  Sheridan, 
Pomfret,  Portland  and  Brant  and  village  of  Farnham. 

N.  Y.,  Rochester — City  Council  contemplates  extending 
street  lighting  system. 


N.  J.,  Cape  May — Citizens  voted  bonds  for  electric-light 
plant. 

N.  J.,  East  Orange — City  Council  plans  to  improve  street 
lighting  system   on   Central  Ave. 

Penn.,  Milton — Election  will  soon  be  held  to  vote  to  install 
municipal  electric-light  plant  in  Milton. 

N.  C,  Burnsville — Yancey  Light  &  Power  Co.  contemplates 
hydro-electric   plant.      Estimated   cost,    $16,000. 

Ga.,  Atlanta — Atlanta  Electric  &  Ice  Co.  has  acquired  plant 
of  municipal  water  works  and  will  operate  same  for  five  years. 
Company  plans  to  install  new  equipment  in  electric-light 
and    power   plant   and    water   works. 

Gn.,  Graymont — Citizens  voted  $5,000  bonds  for  electric- 
lighting  system. 

Ga.,  Toceoa — City  will  build  power  plant  on  Toccoa  Creek. 

La.,  Colfax — Power  plant  of  Big  Pine  Lumber  Co.,  recently 
destroyed  by  fire,  will  be  rebuilt.  New  equipment  will  be 
required. 

Tenn.,  Henderson — Citizens  voted  $13,000  bonds  tor  equip- 
ment for  electric-light  plant. 

Tenn.,  Tullahonin — Cuniberland  Springs  Co.  plans  electric- 
light   plant  and   other  improvements. 

Ohio,  Lorain — Election  will  be  held  in  November  to  vote 
$350,000  bonds  for  municipal  electric-light  plant. 

Ohio,  Marietta — Election  will  be  held  in  November  to  vote 
$45,000  bond   issue   for  municipal   electric-light  plant. 

Ohio,  Martins  Ferry — City  plans  to  extend  service  of 
municipal  electric-light  plant  to  Rotherermund  addition. 

Oliio,  Toledo — Bids  will  be  received  by  A.  M.  Stowe,  Pres.. 
Bd.  of  Directors,  Toledo  University,  until  noon,  Oct.  9,  for 
steam  heating  and  ventilating  systems  for  present  building 
and   an   addition   at   Illinois   and    11th   St. 

Mich.,  Three  Rivers — Bids  will  be  received  by  the  city  until 
Oct.  21,  for  electric-light  plant  and  water  system.  Plans  and 
specifications  may  be  obtained  from  Eugene  A.  Schall,  City 
Clk.,  or  G.  Champs  and  P.  H.  Froelich,  Engrs.,  National  Bank 
Bldg.,  Toledo.  Ohio. 

Mich.,  Wyandotte — Citizens  defeated  $30,000  bond  issue  for 
municipal   electric   light   plant.      Noted  Aug.    12. 

111.,  Galesbnrg — Election  will  soon  be  held  to  vote  $100,000 
bonds   for   improving   electric-light   plant. 

III.,  Mt.  Carniel — Plans  being  considered  by  Mt.  Carmel 
Public  Utility  &  Service  Co.  to  extend  service  to  Allendale 
and    St.    Prancisville. 

Wis.,  Oak  Center — According  to  press  reports  electric- 
lighting  system  in  Oak  Center  is  under  consideration. 

loiva,  Clermont — C.  Miller  &  Sons  plans  to  increase  the 
capacity   of    its    electric-light   plant.      Estimated    cost,    $20,000. 

lona,  Kauan'ha — Election  will  be  held  Oct.  20  to  vote  to 
construct    municipal   electric-light   plant. 

Iowa,  Marengo — Iowa  Electric  Co.  plans  transmission  line 
for  the   conducting   of   electricity. 

lo^va,  Mondaniln — Press  i-eports  state  that  transmission 
line  from  Mondamin  to  Missouri  Valley  to  supply  electricity 
in  Modale  and  Mondamin  is  contemplated. 

Kan.,  Bucklin — Citizens  contemplate  $10,000  bond  issue  for 
improving   electi-ic-lighting   system. 

Kan.,  AVichita — Kansas  Gas  &  Electric  Co.  plans  an  ex- 
penditure of  $1, SOD, 000  for  improving  its  properties  in  Wichita, 
Pittsburgh  and  on  Independence  and  eastern  Kansas  interests. 

Neb.,  Blair — Bids  will  be  received  by  S.  W.  Chambers,  City 
Clk.,  until  Oct.  15,  for  electric-light  plant.  Estimated  cost, 
$34,000.     Martz  Engineering  Co.,  Lincoln,  Engr.     Noted  Aug.  19. 

Nebr.,  Fremont — City  Council  plans  to  extend  electric- 
lighting  system  to  Lee-Hall  addition. 

Neb.,  Norfolk — Plans  being  prepared  by  Martz  Engineering 
Co..  Lincoln,  for  improving  heating  system  at  State  Hospital 
for   Insane. 

N.  D.,  Ryder — Construction  of  electric-light  plant  in  Ryder 
contemplated    Ijy   local   business  men. 

Mo.,  Drexel — City  will  equip  electric  plant  at  Drexel.  About 
$8,000  worth  of  machinery  will   be  required. 

N.  M.,  Mogollon — Earle  C.  Cleveland  plans  electric-power 
plant   on  Willow  Creek. 

Tex.,  Celeste — Local  electric-light  plant  of  T.  J.  Vines  & 
Sons,  recently  destroyed  by  fire,  will  be  rebuilt. 

Idaho,  Blackfoot — P.  V.  Riley,  C.  E.,  Idaho  Falls,  submitted 
plan  to  Citv  Council  to  install  electric-light  plant  in  Black- 
foot. 

Itah,  Salt  Lake  City — Bids  will  be  received  by  James 
Paxton.  Clk..  Bd.  of  Education,  until  7:30  p.m.,  Oct.  11,  for 
heating  and  ventilating  system  in  high  school  at  14th  and 
15th    St. 

Arias.,  Tucson — Election  to  issue  $100,000  bonds  to  complete 
municipal  electric-lighting  system  contemplated  by  City 
Council. 

AVash..  Colfax — Work  will  soon  be  started  on  substation 
for  Washington  Water  Power  Co. 
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Oi-e.,  KuBen* — Water  Board  has  authorized  an  auxiliary 
ileotric    i)hint.      i:stimated    cost,    $50,000. 

I'niif.,  Martinrx — Board  of  Supervisors  received  application 
from  Great  Western  Power  Co.  of  San  Francisco  for  permis- 
sion to  extend  its  transmission  lines  from  Martinez  through 
Port   Costa   to  Crocl<ett,  and   from   Concord   to   Walnut   Creek. 

Ont.,  Credlton — Town  Council  contemplates  installation  of 
electric-lighting  and  power  distribution  system. 
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r    house    awarded    to    V. 


Knn..    >lnri4in — Contract    for    powt 
i;.\ri^:R  &•  son,  llorton.     Noted  Sept. 

Xeb.,  Ilroken  Uow— Contract  awarded  to  ALAJIO  ENGTNE 
AND  sriTLY  CO..  Omaha,  at  $15,!)54.  for  water  and  tlectric- 
lig'iit   s>stems.      Noted   Aujjt.   2(1. 

Xeb.,  Winner — Contract  for  heating  and  plumbing'  in  new 
Wisner  School  awarded  to  WESTKRN  HEATING  &  PLUMB- 
I.VC    CO.,    Omaha,    at    $7,280. 

>li>nt..  Plentywood — Contract  for  new  electric  light  and 
power  plant  for  Plentywood  Electric  Co.  awarded  to  SHER- 
IDAN ELECTRIC  CO. 

Mo.,  KnnNas  t'ltj- — Contracts  for  electrical  work  at  new 
St.  Joseph  Hospital  awarded  as  follows:  Electric  wiring, 
including  wiring  for  power  plant  to  F.  E.  NEWBERRY  ELEC- 
TRIC CO.,  St.  Louis,  at  $1S,000:  one  150-kw..  four  valve  unit 
and  one  100-kw,,  single  valve  generator,  220/110  volts,  three 
wire,  direct  current  to  KIDOWAY  DYNAMO  &  ENGINE  CO., 
Ridgway,  Penn.,  at  $9,000;  switchboards  to  WILLIAM  MUR- 
DOCK  ELECTRIC  CO.,  St.   Louis,  at  $2,100. 

Unv.,  Quebec  City — Quebec  Streams  Commission  awarded 
contract  for  power  dam  on  St.  Francis  River  to  GEORGE 
MADDEN,    Quebec,    at    $101,000. 

BRIDGES 
Projiosed  "Work 

Conn..  Sheltou — Plans  being  prepared  by  C  J.  Bennett, 
State  Highway  Comr.,  Hartford,  for  bridge  a'cross  Housatonic 
River  between  Slielton  and  Derby. 

X.  J.,  Xen-nrlv — Board  of  Freeholders  of  Essex  County  plans 
to  issue  $50,000  bonds,  part  of  which  will  be  used  for  new 
approach   span   to   Delleville    turnpike    bridge. 

X.  J.,  Paterson — Bids  being  received  by  Board  of  Freehold- 
ers of  Passaic  County  for  widening  Hope  Ave.  bridge,  Clif- 
ton.     Estimated   cost,    $5,500. 

Penn..  Beaver  Spriuss — Philadelphia  &  Reading  Ry.  Co. 
has  plans  for  steel  girder  bridge  across  Susquehanna  River 
at   Beaver   Springs.      Estimated   cost,    $300,000. 

Penn.,  York — Bids  will  be  received  by  F.  S.  Bartenschlager, 
County  Controller,  until  Oct.  14,  for  stone  arch  bridge  over 
Bennett's  Run,  Newberry  Township,  and  reinforced-concrete 
arch  bridge  over  west  branch  of  Codorus  Creek. 

Va..  Lynchbnrsr — Plans  being  prepared  by  B.  N.  Davis.  Con- 
sult. Engr..  17  Battery  PI.,  New  York,  N.  Y.,  for  Dridge  across 
James  River. 

Ga.,  Rome — Citizens  voted  $225,000  bonds  for  three  bridges 
in  Floyd  County. 

Fla.,  Miami — Citizens  voted  to  issue  bonds  for  paving, 
bridges,  hospital  and  channel  across  bay.     Noted  Aug.   10. 

Ala.,  Mobile — Bids  will  be  received  until  10  a.m.,  Oct.  11,  for 
wooden  bridge. 


.\la..   Mt. 

Clk..   Count 
10  a,m.,  Oct 


VeriBon — Bids  will  be  received  by  O.  A.  Alvarez. 
■  Revenue  and  Road  Commissioners,  Mobile,  until 
11,  for  bridge  across  Cedar  Creek  near  Mt.  Vernon. 


Ind.,    Martin 

2    p.m.,    Oct.     1 
constructing   ai 


Tenn.,  Chattanoagrn — Press  reports  state  that  Southern 
Rv.    plans    bridge    over    tracks    at    O&k    St.      Estimated    cost, 

$12,000. 

Ohio,  Colnnibu.« — (Official) — Bids  will  be  received  by  John 
Scott.  Clk.,  Bd.  of  Commissioners  of  Franklin  County,  until 
noon.    Oct.    25,    for    county    bridge    construction. 

Ohio,  Dayton — (Official) — Bids  will  be  received  bv  H.  E. 
Wall,  City  Acct..  until  noon,  Oct.  11,  for  the  sale  of  $338,000 
bonds  for  replacing  bridges  over  Miami  and  Mad  Rivers. 
Noted   Sept.   9. 

Ind.,  Lebanon — Bids  will  be  received  by  Commissioners  of 
Boone  County  until  10  a.m..  Oct.  IS,  for  two  reinforced-concrete 
bridges  and  repairing  of  another. 

lie — (Official) — Bids    will    be    received    until 

:iy    S.    AVelton,    Audr.,    Morgan    County,     for 
repaii'ing   a   number  of  bridges. 

III.,  Ottawa — Bo.Trd  of  Supervisors  of  La  Salle  County  plans 
bridge  across  Illinois  River  at  Shlppensport.  Estimated  cost, 
$140,000. 

Ill,  Roekford — (Official) — Bids  will  be  received  until  1  p.m., 
Oct.  29,  by  A.  R.  Carter,  County  Supt.  of  Highways.  Court- 
house,   for    bridge    in   Rockton    Township,    Winnebago    County. 

Iowa,  ^Vankon — Bids  will  be  received  by  Auditor  of  All.a- 
makee  C'ountv.  until  noon.  Oct.  12.  for  steel  superstructures 
for  one  SO-ft.'two  100-ft.  and  140-ft.   bridge. 

Minn.,  Montgomery — Bids  will  be  received  until  1  p.m.. 
Oct.  18,  by  John  Hickey.  Town  Clk.,  for  two  road  bridges, 
Montgomery  Township. 

^linn.,  X'e^v  London — Bids  will  be  received  until  3  p.m.,  Oct. 
18.  by  A.  A.  Skeie.  Township  Clk.,  for  bridge  across  Crow 
River  between   Sections   S  and  17.  Township   121,  Range   34. 

Kan.,  Abilene — Commissioners  of  Dickinson  County  plan 
an  expenditure  of  about  $7,000  for  bridge  repairs. 

Knn.,  Columbus — An  expenditure  of  $8,000  contemplated  by 
County   Commissioners  for   repairing   a  number  of   bridges. 

Knn.,  Concordia — County  plans  expenditure  of  $15,000  for 
eight  reinforced-concrete  bridges  and  repairing  four  steel 
bridges. 


Kan.,  W'lchita- 

preparing     plans 
eountv. 


-Edgar  V.  Moore,  Engr.,  Sedgewick  County, 
for     four     reinforced-concrete    bridges     for 


.Mo.,  CuriliaKc — Bids  will  be  received  by  Hugh  Mclndoe, 
Mayor,   unlil  <  )it.   9,   for   sale  of  $30,000  bonds  for   viaduct. 

Mo.,  HiilNburo — Election  will  be  held  in  Jefferson  County 
to   vote   $500,000  bonds   for  bridges  and   roads. 

Mo.,  Joiilin — Bids  will  be  received  by  C.  A.  Robinson. 
Coms.  of  Revenue,  until  Oct.  9,  for  sale  of  $13,500  bonds  for 
North    Main    St.    viaduct. 


Tex.,  HouMton — (Omcial) — Bids  will  be  received  until  10 
a.m.,  Oct.  11,  by.H.  L.  Washburn,  County  Audr.,  for  two 
bridges    on    Humble    and    River    Rd. 

X.  M.,  IluMwcIl — Bids  will  be  received  until  Oct.  11  by  Board 
of  County  Commisioncrs  of  Chaves  County  for  public  highway 
bridge  over  the   Rio  Feliz  near   Hagerman. 

Idaho,  Boixf — A  bridge  across  Snal(e  River  at  Grandview 
is  contemplated  by  County  Commissioners.  Estimated  cost, 
$5,000. 

Idaho,  Parma — Press  reports  state  that  bridge  across  Boise 
River  at  Parma  contemplated.     Estimated  cost,  $17,000. 

.\rix.,  Florence — Commissioners  of  Pinal  County  contem- 
plate two  con<rete  bridges  across  the  C.lla  River  near  Win- 
klcman.      f^stimated    cost   of   each    $30,000. 

Calif.,  Blonmflcld — Bids  will  be  received  until  Oct.  13 
by  Board  of  .Supervisors  of  Sonoma  County.  Santa  Rosa. 
for  concrete  bridge  near  Bloomfield. 

Calif.,  Eureka — Bids  will  be  received  by  County  Super- 
visors until  Oct.  13.  for  bridge  at  Field's  Landing  and  culvert 
near   Beatrice. 

Calif,  GrimeH — Board  of  Supervisors  of  Sutter  and  Colusa 
Counties  plan  bridge  across  Sacramento  River  at  Grimes.  Es- 
timated   cost,    $150,000. 

Calif.,  Imperial — An  appropriation  of  $27,500  made  by  Board 
of  Supervisors  of  Imperial  County  for  bridges. 

Calif.,  Madera — (Official) — Bids  will  be  received  bv  W.  C. 
Utter.  City  Clk.,  until  S  p.m.,  Oct.  18,  for  bridge  across"  Fresno 
River.     Estimated  cost.  $10,500.     Noted  Sept.   23. 

Calif.,  Modesto — Board  of  .Supervisors  provided  a  fund  of 
$85,000   for   bridges  over  Tuolumne   River   at  Modesto. 

Calif.,  San  Bernardino— A  new  bridge  across  Mojave  River 
between  Victorville  and  Hesperia  planned  by  County  Super- 
visors. 

Calif.,  Ventura — Bids  will  soon  be  received  by  County 
Board  of  Supervisors  for  La  Crosse  bridge.  Estimated  cost. 
$10,000. 

Calif.,  Visalia — Bids  will  be  received  until  Oct.  13  by  City 
Clk.    for   concrete   bridge   across   Mill   St. 

Ont.,  Xia^ara  Fall.s — According  to  press  reports  Canadian 
Northern   Ry.    plans   to    build    bridge   at   Niagara   Falls. 

Bids  In  and  Contracts  An'arded 

Mass.,  Xorfoik — Contr.act  for  bridge  in  La%vrence  St.  award- 
ed to  JOHN  McCOURT  CO.     Noted  Aug.  19. 

R.  I.,  Providence — (Official) — Contract  for  steel  work  of 
Randall  St.  Bridge  awarded  to  LOUIS  F.  SHOEMAKER  & 
CO.,  Pottstown.   Penn.,  at  $4,869.     Noted  Sept.  9  and  23. 

Conn.,  Bristol — Contract  for  bridge  over  Peqnabuck  River 
awarded  to  PIERSON  ENGINEERING  CO.,  Hartford.  Noted 
Sept.   2. 

X.  Y'„  BiBBhamton — Bids  were  received  by  Board  of  Con- 
tract and  Supply  for  bridges  as  follows:  Bridge  over  Pieree 
Creek  at  Conklin  Ave.,  Michael  Barber.  $5,50();  Owego  Con- 
crete Co..  $5,500;  Water  St.  Bridge,  Foster  Construction  Co., 
$8,858:  Eldridge  St.  Bridge,  Foster  Construction  Co.,  $12,978. 
Noted  Aug.  26. 

Penn.,  Harrisbnre; — (Official) — Contract  for  bridge  in  Ship- 
pen  Township.  Cameron  Countv,  awarded  to  FARRIER  EN- 
GINEERING CO..  Pittsburgh,  at  $4,SSS.  and  bridge  in  David- 
son Township.  Sullivan  County,  to  WHITT.'k.KER  &  DIEHL, 
Harrisburg,  at  $4,258.     Noted  Sept.  23. 

Penn.,  Plioenix^-illc — Bids  were  received  by  Commissioners 
of  Montgomery  County.  Norristown.  for  bridge  across  Schuyl- 
kill River  between  Phoenixville  and  Mont  Clare  as  follows: 
B.  A.  Sheeler.  Potstown,  $63,440;  Ferre  Concrete  Co.,  Harris- 
burg, $55,400,  and  C.  M.  Heed  Co.,  Pittsburgh,  $92,800.  Noted 
Sept.  23. 

Ga.,  Macon — Contract  of  steel  viaduct  from  Bav  to  Third  St. 
for  Central  of  Georgia  Ry.  awarded  to  VIRGINIA  BRIDGE 
AND  IRON  CO.,  Roanoke,  Va.,  at  about  $90,000. 

Ind.,  Hammond — Contract  for  temporary  bridge  and  perma- 
nent structure  over  Grand  Calumet  River  at  Calumet  Ave. 
awarded  to  PHEE  BROS.,  Chicago,  at  $72,500. 

III.,  Edwardsvllle — Contract  for  bridge  over  Cahokia  Creek 
for  Illinois  Central  R.R.  awarded  to  DECATUR  BRIDGE  & 
IRON  CO.,  at  $8,000. 

AVis„  Eau  Claire — Contract  for  bridge  on  Menomonie  St. 
awarded    to    STEIN    CONSTRUCTION   CO.,    Medford,    at    $5,477. 

Wis.,  Green  Bay — Contract  for  bridge  over  East  River  at 
Pleasant  St.  awarded  to  GRELLING  BROS.,  Green  Bay.  Noted 
July  29. 

Iowa,  Carroll — Contract  for  bridge  and  culvert  awarded 
awarded  to  PICKUS  ENGINEERING  AND  CONSTRUCTION 
CO.,    Sioux    City,    at    about    $14,000. 

loiva,  Harlan — Contract  for  eight  steel  bridges  in  Shelby 
Countv  awarded  to  DES  MOINES  BRIDGE  AND  IRON 
WORKS,  Des  Moines,   at  $15,500. 

Iowa,  Red  Oak — Contract  for  bridge  across  river  at  Grant 
awarded  to  RED  OAK  BRIDGE  AND  IRON  WORKS,  Red  Oak, 
at    $6,400. 

Kan.,  LeaveniTorth — Contract  for  21  bridges  awarded  to 
LEAVENWORTH  BRIDGE  CO.,  at  $18,397,  and  two  bridges  to 
J.    S.    WARD,    at    $5,735. 

Xelj.,  Tekamata — (Official) — Contract  for  bridges  awarded 
to  MINNE.\POLIS  STEEL  AND  MACHINE  CO..  Minneapolis, 
Minn.,  at  $14,500.     Noted  Sept.   9. 
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S.  D.,  Cnnton — Contract  for  bridge  across  Big  Sioux  Rivei/ 
awardeil   to   DES  MOINES  BRIDGE  AND  IRON  WORKS. 

llo..  St.  I^oiil.s — Contract  for  bridge  on  Olive  St.  Rd.  awarded 
to  MILLER  &  BORCHERDING,  St.  Louis,  at  $4,800. 

Ark.,  ANhdown — Contract  for  16  concrete  bridges  awarded 
to  MILLER  &  CALDWELL,  Tcxarljana. 

Tex.,  Kstcllinr — Contract  for  bridge  across  Red  River 
awarded  to  AUSTIN  BROS.,  Dallas,  at  $13,000. 

Tex.,  OrniiKe — Contract  for  bridge  across  inter-costal  canal 
near  Orange  awarded  to  BLODGETT  CONSTRUCTION  CO., 
Galveston. 

Okln..  Cherokee — Contract  for  bridge  across  Salt  Fork 
awarded  to  KANSAS  CITY  BRIDGE  CO.,  Kansas  City.  Mo., 
at  $7.9fi3. 

Okln.,  cnnremorc — Contract  for  bridge  for  Rogers  County 
awarded    to    K.    W.    CANFIELD,    at    $17,900. 

Okln..  Ilenryettn — Contract  for  six  steel  bridges  awarded 
to  MISSOURI  V-VLLET  BRIDGE  CO.,  Kansas  City,  Mo.,  at 
$1S,514. 

Cnlif..  Fairfield — Contract  for  bridge  on  State  Highway 
from  Yolo  to  Solano  County  awarded  to  CLINTON  FIRE- 
PROOFING   CO..    San    Francisco,    at    $30,500. 

Cnllf.,  L.OS  Angeles — Contract  for  bridge  over  Rio  Hondo 
at  Garvey  Ave.  awarded  to  F.  W.  STEFFGBN,  116  East  Ninth 
St.,  Los  Angeles,  at  $4,343. 

Calif.,  Tenipleton — Contract  for  concrete  bridge  over  Paso 
Robles  Creek  near  Templeton  awarded  to  GUTLEBEN  BROS., 
San   Francisco,   at  $11,773. 

Calif,.  San  Jont — Contract  for  reinforced-concrete  bridge 
across  Guadalupe  Creek  awarded  to  M.  KILCOURSE,  San 
Josf.   at  $6,850. 

Man,,  Headlngly — Contract  for  bridge  over  Asslnibone 
River  awarded  to  BUCHANAN  &  CO..  408  Builders*  Exchange, 
Winnipeg. 

■\V.\TER-AVORKS 
Proposed    AVork 

Maine,  Xewport — Newport  Water  Co.  plans  reservoir  on 
Stuart  Hill  and  pump  station.     G.  M.  Barrows,  Supt. 

R.  I„  Providence — Frank  E.  Winser,  Providence,  appointed 
Chief  Engineer  of  proposed  new  water  system.  Work  will 
include  storage  reservoir,  dam,  water  shed,  filter  beds,  etc. 
Estimated    cost    $12,000,000. 

Conn.,  AVethersfleld — Fire  District  No.  2  has  been  created. 
Hartford  Water  Works  Co.   will   install  water  mains. 

Ti.  Y.,  New  York — (Official) — Bids  will  be  received  by  Board 
of  Water  Supply,  Municipal  Bldg.,  until  11  a.m.,  Oct.  19,  for 
two  steel  frame  buildings  for  drainage  chambers,  Shafts  11 
and  21,  Catskill  Aqueduct,  under  Contract  No.  166.      (See  Adv.) 

N.  Y.,  IViaKara  Falls — Bonds  for  $38,000  sold  for  extension 
of  water  mains. 

>'.  Y.,  IVaterloo — Citizens  contemplate  dam  acioss  outlet 
of  Junius  Pond  for  municipal  water  supply. 

X.  J.,  ^VIIdT^•ood — Citizens  voted  to  purchase  plant  of  Wild- 
wood  W'ater-Works  Co.  and  plan  to  improve  same. 

Penn.,  Punx.sutamiey — Citv  plans  municipal  water  system. 
E.    W.    Hess,    Clearfield,    Borough    Engr. 

Penn.,  Rineton-n — Election  will  be  held  Nov.  2  to  vote 
S12.100    for  municipal    water   system. 

Penn.,  Waynesboro — Waynesboro  Water  Co.  contemplates 
new    reservoir. 

Va,,  Mineral — City  plans  water  system  and  electric-light 
plant. 

N.  C.  Asheviile — Bee  Tree  watershed  taken  over  by  city. 
Improvements   costing   $20,000    contemplated. 

N.  C,  Hertford — Bids  will  be  received  until  Oct.  12  by  City 
Clk.,  for  water  and  sewer  systems.  J.  B.  McCrary  Co.,  Atlanta, 
Ga.,    Engr. 

N.  C,  'n'ilson — Bonds  for  $170,000  sold.  Proceeds  will  be 
used  for  water  system,  paving  and  gas  plant.  Noted  Sept. 
16   and    23. 

S.  C,  Orangrebnrs — City  plans  to  improve  and  enlarge  water 
system  and  electric-light  plant.  Estimated  cost,  $50,000. 
Edward  Hawes,  Jr.,  City  Engr. 

«a..  AUanta — Election  to  vote  $750,000  bonds  for  improving 
water  system  postponed  until  next  year.     Noted  Aug.  5  and  19. 

«a.,  .\tlanta — Press  reports  state  that  approximately  9,000 
ft.  of  S-in.  water  main  from  citv  limits  to  park  at  Lakewood 
will    be    laid    by    city.      Estimated    cost.    $74,000. 

«a..  Helene — Citizens  voted  $8,000  bonds  for  water  system. 
Noted  Sept.  9. 

«n..  AVadley — City  will  build  water  system.  T.  B.  Johnson. 
Mayor. 

La,,  Oiielousas — City  plans  to  issue  bonds  for  water  system. 

Tenn.,  KnoKrilie — City  plans  to  issue  $500,000  bonds  for 
pumping  plant   and   other   improvements. 

Ohio,  Athens — Citizens  will  vote  on  $50,000  bonds  for  ex- 
tension  to  water  system. 

Ohio.  East  YonnBstotvn — (Official) — Bids  will  be  received 
until  Dec.  1  by  Car!  R.  Anderson,  Village  Clk.,  for  water 
system.     Estimated  cost,  $165,000.     Noted  Sept.  23. 

Ohio.  Tiffin — Concrete  dam  will  be  constructed  by  Tiffin 
Water  Works  Co.   next  year.      Noted   Sept.    2. 

Ind,.  Shelbyville — Interstate  Public  Service  Co.  will  replace 
4-in.  mains  with  G-in.  main  and  install  S-  and  10-in.  mains. 

Ind..  Van  Ruren — Rids  will  be  received  until  2  p.m.,  Oct. 
21,  by  Town  of  Van  Buren,  for  c.-i.  pipe  and  pumping  equip- 
ment.     (See  Adv.) 

MIeh..  Three  Rivers — Bids  will  be  received  until  1  p.m., 
Oct.  21.  by  E.  A.  Schall,  City  Clk.,  for  water  and  electric-light 
systems. 


III.,  Poplar  Grove — Bids  will  be  received  by  R.  S.  Reene. 
Clk..  Village  Board  of  Trustees,  until  Oct.  12,  for  brick  and 
stone    pumping    station. 

AVis.,  Brodhead — Plans  being  prepared  by  W.  G.  Kirchoffer 
Engr.,  31   Vroman  Bldg.,  Madison,   for  head  gates. 

Attica,  Kan. — Bids  will  be  received  by  J.  C.  McCaddon,  City 
Engr.,  until  Oct.  14,  for  water  and  electric-light  systems. 
Estimated  cost,  $30,000.  E.  T.  Archer  Co.,  Kansas  City,  Mo,, 
Engr.      Noted   Sept.    2   and   9. 

Neb..  Broken  Bow — See  item  under  "Light,  Heat  and 
Power.*' 

Ark.,  .4rsenta — City  Council  will  issue  $500,000  bonds  to 
purch.ase  plant  of  Arkansas  Water  Co.  and  to  improve  and 
enlarge  same. 

.Vrk..  Beebe — Plans  prepared  by  Lund  &  Hill,  Engr.,  South- 
ern Trust  Bldg..  Little  Rock,  Ark.,  for  water  system.  Esti- 
mated cost,    $15,000. 

.\rk.,  Morriliton — Water  &  Electric-Light  systems  of  Mor- 
rillton  sold  to  Arkansas  Light  &  Power  Co.,  Arkadelphia,  who 
plan  to  improve  same. 

Tex.,  Galveston — (Official) — Bids  will  be  received  by  John 
D.  Kelley,  City  Secy.,  until  Oct.  14,  for  reconstructing"  36-in. 
submerged   water   main.      Noted    Sept.    23. 

Tex.,  Slaton — Bonds  for  $10,000  voted  for  water  system. 

Okla.. 

of    water 
Noted  At 


soon  be  awarded  for  extension 
$10,000    sold    for    this    purpose. 


ill   be  held  Oct.    19   to  vote    $20,000 


Grove — Contract 
system.  Bonds 
g.   5  and  Sept.   9. 

Colo.,  Akron — Election 
bonds   for   water   system. 

N.  M.,  Carlsbad — Bids  will  be  received  until  Oct.  12  for 
improving  water   system.      Estimated   cost,   $60,000. 

Idaho,  .\herdeen — Citizens  contemplate  municipal  water 
system. 

Idaho,  Bonner's  Ferry — Bonner's  Light  and  Water  Co. 
plans  new  water  system  on  North  Side.  Estimated  cost  be- 
tween    $12,000     and     $15,000. 

Idaho,  Twin  Falls — Public  Utilities  Commission  petitioned 
by    City    Council    for    permission    to    install    municipal    water 

system. 


Coli-ille 


-Ne 


i-ate 


system    contemplated    by    City 


Wash.,  Raymond — Citv  Council  plans  to  extend  water 
system  up  South  Fork  River.     Estimated  cost,   $100,000. 

AVash.,  Seattle — Plans  for  water  mains  in  Dexter  .\ve. 
submitted  to  Board  of  Public  Works.  A.  H.  Dimock,  Citv 
Engr.       Estimated    cost,     $32,000.       Noted     Sept.     30. 

Ore.,  Baker — (Official) — Election  will  be  held  Nov.  11  to 
vote  $110,000  bonds  for  improving  water  system.  L.  R.  Stock- 
man,  City  Engr.     Noted  Sept.   23. 

Ore..  Slilwaukee — Contract  will  soon  be  awarded  for  com- 
pletion of  municipal  water  system.     Noted  July  29  and  Sept.  9. 


-City   will    extend    water   system.      Estimated 


Bids   In    and   Contract   .Vnarded 

Maine.  .Vn.son — Contract  for 
HANSCOM  CONSTRUCTION  CO., 
Estimated    cost,    $35,000. 

X.  C„  .Vvden — Contiact   for  water  system  awarded  to  J.   B. 

Mc(5;RARY  CO.,  Atlanta.     Noted  Sept.  2. 

Ky..  CovinBton — L.  Eid  Concrete  and  Steel  Co.,  at  $23,090. 
for  one  line  and  $29,446  for  two  line,  was  low  bidder  foi 
excavation  for  duplicate  supply  main  for  Licking  River. 
Noted  Sept.   30. 

Ohio,  Medina — Contract  awarded  to  LYNN  &  CAHOON. 
\kron  at  $7,884,  for  extensions  to  water  system.  Noted 
Sept.   16. 

Ohio,  Oberlin — Contract  for  reservoir  awaided  to  POWER 
CONSTRUCTION  CO.,  Cleveland,  at  $6,833.  Noted  Aug.  12 
and    Sept.    9. 

Ill,,  Dundee — Cont'-act  for  new  east  side  reservoir  awarded 
to  LOGAN  &  GIERTZ,  Elgin. 

111.,  St.  Charles — Contract  awarded  to  H.  B.  H.\LLET, 
Aurora,  at  $12,113.  for  extensions  to  water  mains.  Noted 
.\ug.    19. 

AVis..  Montieello — Contract  for  water  system  awarded  to 
J.    N.    ROBERTS,    Madison.      Noted    Sept.    2. 

Iowa.  I'rbana — Contract  awarded  to  DES  MOINES  BRIDGE 
&  IRON  CO..  Des  Moines,  at  $5,735,  for  water  system.  Noted 
Sept.    16. 

Minn.,  Carlton — Pastorette  Co.,  Duluth,  submitted  lowest 
bid   tor  water  system.      Noted   Sept.    9  and  16. 

Minn.,  Virginia — (Official) — Contract  for  mixed  pressure 
steam  turbine  awarded  to  GENERAL  ELECTRIC  CO.,  Chicago, 
111.,  at  $29,200.     Noted  Aug.  26. 

S.  D..  Gayville — Contract  awarded  to  ELLERMAN,  McLAIN 
CONSTRUCTION  CO.,  Yankton,  at  $5,577,  for  water  system. 
Noted  Sept.  9. 

v'ater 


N.    D.,    FarRfl 


...    _., „..    -(Official)— Contract    for    1,160    ft.    of 

iiain  awarded  to  C.  H.  PORRITT,  Fargo,  at  $1.15  per  ft. 
Anders,    Engr.      Noted    Sept.    23. 
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Mont.,  \Vliit«-liall—(Omcial)— Contract  for  water  and  sewor 
systems  awardeil  to  I.MPIOI'KNnKNT  CONTHAC'TINO  CO.. 
Bozeman.   at   $L'fi,ni:i.      (i.   10.   Kaker,  City   KnKr.      Noted  Sept.   Z. 

M<».,  Fnyette — See  item  under  "Sewers.'* 

Colo.,  oreliiird  City — Contr.u't  for  water  system  awarded 
to   HUTTIMvl'MlOI.D  &  MOYNIHAN,   Montrose,  at   $45,000. 

I  tiih.  >l.v<..ii— Contract  awarded  to  .J.  C.  LYMAN,  722  Sixth 
Ave..  Salt  Lake  City,  at  .?10,350,  for  water  system.  Noted 
Sept.   !i. 

Out..  Ottn«n-^(Official) — Low  bids  for  overland  pipe  work 
submitted  as  follows:  Pipe.  Laurin  &  Leitch,  Montreal,  Que., 
$194,400;  specials — 42-in.,  Victoria  Foundry  Co.,  Ott.awa, 
$12,45.t;  valves — 42-in.,  General  Supply  Co..  Ottawa,  $14,518; 
pipe  trench  and  laying;  pipe,  Thomas  McLauKhlin,  $63,514; 
pumps  (2)  Bovinp  Hydraulic  &  Enjicineering  Co.,  Montreal, 
Que.,    $10,900    and    $15,600    respectively.      Noted    July    29. 

SKWERS 
ProiioNed    "Work 

!tla.s.>i.,  IIONton — T'lans  being  prepared  for  automatic  pumping 
station    for   South    Knd.      Estimated    cost,    $400,000. 

Mass.,  Huston — (Official) — Bids  will  be  received  until  noon, 
Oct.  S,  by  Edward  P.  Murphy,  Comr.  of  Pub.  Wks.,  for  pipe 
sewers  and  drains  in  Lithgow  and  Patterson  St.,  Dorchester 
District. 

Mass.,  Boston — (Oflicial)— Bids  will  be  received  until  noon, 
Oct.  11.  by  Edward  F.  Murphy.  Comr.  of  Pub.  Wks.,  for  pipe 
sewers  and  drains  in  Ripley  Rd.  and  Harwood  St.,  Dorchester 
District. 

Mass.,  Ne«-  Bedford — City  Council  has  authorized  expendi- 
ture of  $65,000  for  intercepting  sewers.  William  F.  Williams, 
City  Engr. 

R.  I.,  Frovidenee — (Official) — Bids  w'ill  be  received  until 
2:15  p.m.,  Oct.  11,  by  Board  of  Contract  and  Supply,  for  sewers 
in   various   streets.      Noted   Sept.    30, 

>f.  Y.,  Canadnij^ua — Bo.ard  of  Public  Works  will  extend 
sewer   system    in    North   Main    St. 

N.  J.,  HiKht.sto-»vn — Election  will  be  held  to  vote  on  $15,000 
bonds   for   water   and    sewer   extensions. 

N.  J.,  Seaside  Parli — (Official) — All  bids  received  Sept.  24 
for  servers  and  sewage-disposal  plant  have  been  rejected. 
New  bids  will  be  received  until  S  p.m.,  Oct.  IS.  Remington 
&  Vosburg,  Market   St.,   Camden,   Engr.      Noted   Sept.    16. 

>'.  J.,  Toms  River — Citizens  contemplate  sewer  system. 

lid.,  Baltimore — Sand  bed  and  concrete  channel  will  be 
built  at  sewage-disposal  plant  under  Sanitary  Contract  No. 
163.      Charles    England,    Chn.      Sewerage    Comrs. 

Va.,  Richmond — City  Council  asked  to  appropriate  $188,915 
for  completion  of  sewer  system  in  Manchester  district. 

N.  C,  Alberniarle — Bids  will  be  received  until  Oct.  15  by 
M.  J.  Harris,  Mayor,  for  sewer  system.  Anderson  &  (ihristie, 
Charlotte,   Engr.      Noted   Aug.   26. 

N.  C,  Hertford — Bids  will  be  received  until  Oct.  12  by  city 
for  sewer  and  water  system.  J.  B.  McCrary  Co.,  Atlanta,  Ga., 
Engr. 

Ga.,  Atlanta — Bond  election  to  be  held  Sept.  16  to  vote 
$3,358,000  for  municipal  improvements  postponed  until  spring. 
Noted  Aug.   12. 

fia.,  Helena — Bonds  for  $12,000  voted  by  citizens  for  sewer 
system. 

Fla.,  Jarlvsonville — Citizens  voted  to  issue  $500,000  bonds 
for  sewers. 

Tenn.,  North  Chattanooga — (Official) — Bonds  for  $50,000 
fur  sewer  work  sold.  H.  W.  Longley,  Town  Clk.  Noted 
Sept.   23. 

Ohio,  Cheviot — Bids  will  be  received  until  Oct.  13  by  Al- 
bert J.  Heusing,  Village  Clk.,  for  trunk  sewer  in  ravine  east 
of    Glenmore    .-Vve.,     in    North    Glenmore     Ave. 

Ohio,  Cuyahoga  Falls — Election  will  be  held  Nov.  2  to  vote 
on  $60,000  bonds  for  sewage-disposal  plant. 

Ohio,  Dayton — (Official) — Bids  will  be  received  until  noon, 
Oct.  11.  by  Hugh  E.  Wall,  City  Accountant,  for  purchase  of 
$40,000  sewer  bonds  for  sanitary  sewers   in   Dist.   No.   6. 

Ohio,  Knst  Liverpool — City  Council  authorized  sanitary 
sewers    in    various    streets. 

Ohio,  Mt.  Vernon — A.  A.  Graham,  Mt.  Vernon,  at  $11,129, 
submitted  the  lowest  bid  for  sanitary  sewer  in  Adams  St. 

Ohio,  Port  Clinton — Frank  Mannello,  Pittsburgh,  at  $6,952, 
submitted  the  low^est  bid  for  sewers  in   District  No.  4. 

111.,  Chicago — Bids  will  be  received  by  John  McGillen,  Clk., 
Sanitary  District,  until  noon,  Oct.  21,  for  Section  13  and  14, 
Calumet   Sag  Channel. 

111.,  Roseville — Village  Board  retained  engineer  to  prepare 
plans  for  a  sewer  system. 

111.,  West  Chicago — Construction  of  sewer  system  under 
consideration    by   City   Council. 

Wis.,  Appleton — Bids  will  be  received  until  9  a.m.,  Oct.  10, 
E.  L.  Williams,  City  Clk.,  for  sewers  in  Richmond  St. 

AVis.,  Ashland — Bids  will  be  received  until  Oct.  14  by  W.  V. 
Morris.  Citv  Clk.,  for  sewers  in  various  streets.  Conrad  J. 
Wadak,    City   Engr.      Noted    Sept.    16. 

Iowa,  Council  Bluffs* — Bids  will  be  received  until  Oct.  11  by 
Charles   J.   Duff,   City   Clk.,   for   sewers. 

loiva,  Des  Moines — (Official) — Bids  will  be  received  until 
9  a.m..  Oct.  13.  by  Horace  Susong,  City  Clk.,  for  sewer  work  in 
v.arious    streets. 

Iowa,  Lisbon — All  bids  received  for  sewer  system  rejected. 
New  bids  will  be  received.  T.  R.  Warriner,  Dows  Bldg.,  Cedar 
Rapids.  Engr.     Noted  Sept.   30. 

Iowa,  Muscatine — Citizens  contemplate  sanitary  sewer  in 
Mad  Creek  district.     Charles  Young,  City  Engr. 

lofva,  Oakland — Bids  will  soon  be  received  for  sewer 
system.      Noted    Sept.    30. 

Minn.,  Buhl — Bonds  for  $70,000  sold.  Part  of  proceeds  will 
be  used  for  sewers. 


Xcl>„  Bridgeport — (Olllcial) — Rids  will  soon  be  received  for 
about  10,.soo  ft.  of  S-in.  vitrified  clay  lateral  sewers.  F.  A. 
Koland,  402   Nebraska  Slate   Blk.   Bldg.,  Lincoln,   Engr. 

Xcli.,  Loup  City — Plans  being  prepared  by  J.  Wolf,  City 
Engr.,    for   sewer    system.      Estimated    cost,    $10,000. 

N.  D.,  Willow  City — Board  of  Regents  has  authorized  Im- 
provements  to   sewer   system. 

Mo.,  Cape  Girardeau — Surveys  made  for  outlet  sewer.  Esti- 
mated cost.   $1511,(1011.     Cliristopher  Stiver,  City   Engr. 

Mo.,  St.  JoHciih— Citizens  defeated  bond  issue  for  $1,048,000, 
for  sewers,  lire  department,  parks,  electric  lights,  street  Im- 
provements, reservoir,  garbage  disposal,  work  house,  city 
hospital   and  asphalt  plant. 

Tex.,  Marlin — Citizens  voted  $120,000  bonds,  part  of  which 
will  be  used  for  sewers. 


Okln.,  Cushing — Benham  Engineering  Co.,  Oklahoma  City, 
preparing  plans  for  intercepting  sewers  in  various  streets. 
Estimated  cost,   $30,000.      Noted   Sept.   30. 

Colo.,  Hugo — Council  has  created  sanitary  sewer  district 
No.  1.  Estimated  cost  of  sewers,  $12,000.  J.  C.  Halloway, 
City  Clk. 

Ore,  Portland — Pl.ans  will  soon  be  completed  for  recon- 
struction of  lower  end  of  Tanner  Creek  trunk  sewer.  Esti- 
mated cost,   $50,000. 

Calif.,  Compton — Bids  will  be  received  until  Oct.  12  by 
City  Clerk,  for  sewer  system.  Olmsted  &  Gillelen,  Hollings- 
worth  Bldg.,  Los  Angeles,   Engr. 

Calif.,  Pittsburg — Bids  will  soon  be  received  by  Town 
Trustees  for  sewer   in    East   Third   St. 

Calif.,  Willow — Plans  being  prepared  for  sewers  in  new 
improvement  district.  Estimated  cost,  $20,000.  John  R.  Ryan, 
Engr. 

B.  C,  Rsqulmalt — Citizens  plan  enlarging  sewer  system  in 
residential  sections. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Broekport — (Official) — Contract  awarded  to  SUB- 
LTRBAN  ENGINEERING  CO.,  15  West  3Sth  St.,  New  Y'ork,  at 
$21,206,  for  sewage  disposal  plant.     Noted  Sept.  16. 

IV.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
were  received  Sept.  30  for  sewers  under  Contract  No.  1,  2, 
3,  4,  5,  6,  7  and  S.  Low  bidders  are  as  follows:  Joseph  L. 
Sigretto,  20  Curtis  Ave.,  Rchmond  Hill,  N.  Y.,  $57,720  (1); 
Green  Contracting  Co.,  292  Fifth  Ave.,  Brooklyn,  $22,847,  (2); 
James  H.  Johnson,  Beekman  &  Cliff  St.,  New  York,  $15,755, 
(5);  Green  Contracting  Co.,  $5,810,  (4);  J.  J.  Long  &  Co.,  757 
Lexington  Ave.,  New  York,  $360,  (5);  Evergreen  (Jonstruction 
Co.,  $135,  (6);  Peace  Bros.,  $155,  (7);  and  Joseph  L.  Sigretto, 
$8,787,    (8).      Noted   Sept.    23. 

N.  Y.,  Xew  Y'ork — (Borough  of  Richmond)  —  (Official) — Bids 
were  received  Sept.  28  by  Calvin  D.  Van  Name,  Borough  Pres.. 
for  sew.age-disposal  plant  as  follows:  O'Brien  &  Fleming,  109 
Broad  St.,  Manhattan,  $4,374;  J.  E.  Donovan.  $4,832  and  Joseph 
Johnson  Sons,  $4,445.  Low  bidder  for  outlet  sewers  at  Taylor 
St.,  A.  M.  Hazell,  90  West  St.,  Manhattan,  $2,939.    Noted  Sept.  23. 

N,  .1.,  Newark — William  G.  Sharwell  &  Co.  has  abandoned 
its  contract  for  superstructure  for  pumping  station  for  Passaic 
Valley  Sewerage  Commission,  because  of  mistake  in  figuring 
its  bid.     Noted  Sept.  23. 

N.  C,  Ayden — Contract  awarded  to  J.  B.  McCRARY  CO., 
Atlanta,  Ga.,  at  about  $15,000,  for  sewer  system.     Noted  Sept.  2. 

Ohio,  Norwood — Contract  awarded  to  JOHN  DEMPSEY, 
Norwood,   at  $7,500,   for  sewer   in  Lexington  Ave. 

Ohio,  Toledo — (Official) — Contract  awarded  to  THOMAS  J. 
KELLY,  Toledo,  for  local  sanitary  sewer  No.  12  in  Subdistrict 
No.   1.     Noted   Sept.   16. 

Ind.,  Princeton — Contract  awarded  to  JOHN  L.  NEWMAN, 
Evansville,  at  $6,126.  for  sanitarv  sewer  system.  Noted 
Sept.    23. 

Mich.,  Ann  Arbor — (Official) — Contracts  awarded  bv  Board 
of  Public  Works  to  WILLIAM  EDDY  &  SON.  Saginaw,  at 
$3,248  for  sewer  work  in  District  No.  68,  and  at  $8,955  for 
Glenn  ,\ve.  sewer;  to  THOMAS  JOYCE.  Kokomo,  Ind.,  at  $205 
for  District  No.  69,  $390  for  District  No.  70,  at  $217  for  Dis- 
trict  No.    71,    and    $10,500   for   District   No.    72.      Noted   Sept.    16. 

III..  Marion — Contract  awarded  to  HOEFFKEN  BROS. 
CONSTRUCTION  AND  .SLTPPLY  CO.,  at  $7,267,  for  sewage-dis- 
posal  plant. 

■Wis.,  Appleton — All  bids  received  Sept.  23  for  sewers 
rejected. 

■Wis.,  Kenosha — Contract  awarded  to  JAMES  KENNEDY, 
Fargo,  N.  D..  at  about  $250,000,  for  sewers  in  various  streets. 
Noted  Sept.  9. 

Wis.,  Oconomowoc — Contract  awarded  to  A.  J.  HEWITT, 
ililwaukee,  at  $7,000,  for  sewer  and   water  mains. 

Iowa,  Ames — Contract  awarded  to  DEARBORN  CONSTRUC- 
TION CO.,  Waterloo,  at  $24,788  and  $13,961  for  two  sanitary 
sewers  and  at  $28,937,  for  storm  water  sewer.  J.  T.  Wickam, 
Ames.,  Engr. 

Iowa,  Muscatine — Contracts  for  sewers  aw^arded  to  "WIN- 
BERGER  &  KINSLEY',  Mucatine,  and  INDEPENDENT  CON- 
STRUCTION CO.,  Davenport,  at  $1,870  and  $4,647   respectively. 

Iowa,  ^Vcbster  City — Contract  awarded  to  ZITTERELL  & 
SLTLLIVAN  for  sewers  in  Webster,  Broadway  and  Wauneta 
Court. 

Minn.,  Eveleth— Contract  awarded  to  LAWRENCE  McCANN 
CO.,  at  $12,000,  by  City  Council  for  sewer  extensions. 

Minn,,  Excelsior — Contract  awarded  to  GRAND  FORKS 
CONCRETE  CO.,  Grand  Forks,  N.  D.,  for  storm  sewers.     Noted 

Sept.  9. 

Minn.,  Lyle~-(OfflciaI)— Contract  awarded  to  WILLIAM 
DANFORTH.  Hackney  Bldg.,  St.  Paul,  at  $14,500,  for  sewer 
work.      .Noted    Sept.    16. 
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Minn.,  0^4akiI^— Contract  awarded  to  O.  C.  EVENSON,  for 
septic  tank   lor  sewer  system. 

Minn.,  St.  Paul — (OfTicial) — Contract  awarded  to  O'NEIL.  & 
PRESTON.  St.  Paul,  at  $24,645,  for  sanitary  sewer  system.  A. 
Hohrustein,  Pur.  Agt.     Noted  Sept.   23. 

Tieh.,  Wayne — Contract  awarded  to  GEORGE  L.  VLASNIK 
for  sanitary   sewer  in   District  No.   4. 

Mont.,  M'hitemall — (O(Iicial) — Contract  awarded  to  INDB- 
PENOKNT  CONTR.XCTING  CO.,  Boxeman,  at  $26,013,  for  sewer 
system  and   ImholT  tank.     Noted  Sept.  9. 

Slo..  Favette — Contract  awarded  to  MORENO.  BROOKS  & 
BURKMAN,  Syndicate  Trust  Co.  Bldg.,  St.  Louis,  at  $35,800, 
for  si'wer  system  and  improvements  to  water  system. 

Tex.,  Dallas — Contract  awarded  to  WINSLETT-ELDRIDGE 
CO.,  at  $4,377,  by  City  Commission  for  Cedar  Creek  outfall 
sewer. 

Utah,  Richfield— Contract  awarded  to  JAMES  KENNEDY, 
Salt  Lake  City,  at   $21,525  for  sewer  system   and  septic   tank. 

Calif.,  Mnryju-lUe — Contract  awarded  to  STANELT  &  OS- 
TRANDER,  Sausalito,  at  $13,500,  by  City  Council,  for  extending 
sewers. 

On«.,  Hall  nty — Contract  awarded  to  BISSON  &  CARON, 
at  $10,796,  for  sewer  in  Laval  St. 

Ont.,  Toronto — Contract  awarded  to  TUSSELL  McRET- 
NOLDS  CO..  36G  Keele  St.,  Toronto,  at  $475,000,  for  sewers 
in  Russel  Hill  Rd. 

Proposed  AA'ork 
N.    J..    Atlantic    City — Specifications    prepared    by    J.    Bach- 
arach,   Dept.    Parks   &  Pub.   Property,    for   disposal   of  garbage 


five 


^•ears. 


Gn.,  Columbus — City  will  build  new  incinerator  at  Ninth 
St.   and   Eighth   Ave. 

111.,  ISlKin — City  Council  contemplates  incinerator  and  dis- 
posal  plant.      Estimated   cost,   $12,000. 

Ark.,  Pine  Bluff — Construction  of  incinerator  under  con- 
sideration. 

STREETS   AXD  ROADS 
Proponed    ■\^^•^k 

Mass.,  Boston — (Official) — I'.i^ls  w  ill  l.e  received  until  noon, 
Oct.  S.  by  Edward  F.  Murpli.^.  '  -im  .-r  Pub.  Wks..  511  City 
Hall  Annex,  for  artificial  stoii.  -i.l>  u,ill;s  in  Penfield  St.  from 
Belgrade   Ave.    to   Birch   St.,    W  •  st    Koxl.ury. 

Mass.,  Boston — (Official) — Bids  will  be  received  by  Edward 
F.  Murphy,  Comr.  of  Pub.  Wks..  511  City  Hall  Annex,  until 
noon,  Oct.  S,  for  artificial  stone  sidewalks  in  Day  St.  from 
Center  to  Minden  St.  and  Creighton  St.  from  Center  to  Day  St.. 
Roxbury. 

Mass.,  Dorchester — (Official) — Bids  will  be  received  by 
Edward  F.  Murphv,  Comr.  of  Pub.  Wks.,  Room  511.  City  Hall 
Annex,  Boston,  until  noon,  Oct.  S  ,for  paving  St.  William  St. 
from   Dorchester  Ave.   to   Aukland   .St. 

Mass.,  Nen-  Bedford — City  Council  passed  a  loan  order  of 
$30,000  for  permanent  road  work.     W.  F.  Williams,  City  Engr. 

Conn.,  New  Britain — Elm  St.  will  be  paved  at  an  estimated 
cost   of   $27,000. 

Ji.  Y.,  Scarsdale — Village  plans  to  improve  and  repair  a 
large  number  of  streets  and  to  develop  a  system  by  next 
year  for  the  cars  of  its  26  miles  of  improved  highways  and 
the    development    of    new    roads. 

?f.  Y.,  Tonawanda — Board  of  Public  Works  plans  to  pave 
Seymour  St.  with  concrete. 

N.  J.,  Montclair — (Official) — Bids  will  be  received  by  Harry 
Trippett.  Town  Clk.,  until  S  p.m.,  Oct.  11,  for  paving  Upper 
Mountain  Ave.  from  Bloomfield  Ave.  to  Jerome  PI.      (See  adv.) 

!V.  J.,  Perth  Aniboy — (Official) — Bids  will  be  received  by 
Board  of  Chosen  Freeholders  of  Middlesex  County,  County 
Record  Bldg.,  New  Brunswick,  until  2:30  p.m.,  Oct.  IS,  for 
repairing  Amboy  Ave. 

Penn.,  Bridaeville — City  will  increase  its  bonded  indebted- 
ness   $15,000,   part   of   which   amount   will    be   used    for   paving. 

Penn.,  Greenshure' — (Official) — Bids  will  be  received  until 
noon.  Oct.  26,  by  John  S.  Sell,  Countv  Controller,  Westmoreland 
County,  for  the  Scottdale-Tyrone  Mills  Rd.,  Section  1,  and 
the  Jeanette-Grapeville  Rd. 

Penn,,  Philadelphia — (Official) — Bids  will  be  received  by 
Bureau  of  Hig.hways.  Dept.  of  Pub.  Wks..  Philadelphia,  until 
Oct.  14,  for  grading,  paving  and  repaving  a  number  of  streets. 

Md.,  Salisbury — Bids  will  be  received  until  Oct.  12  by  Com- 
missioners of  Wicomico  County  for  two  miles  of  State-Aid 
highway  upon  or  along  Salisbury-Anderson's  Mill  Rd. 

Va.,  Monterey — Bids  will  be  received  by  J.  M.  Coland, 
Mayor,  until  Oct.  19,  for  paving  Main  St.  Estimated  cost, 
$4,000.     Noted  Aug.  26. 

AV.  Va.,  Burkhannon — Election  will  be  held  Dec.  30  in 
Upshur  County  to  vote  $250,000  bonds  for  roads. 

W.  Va..  Moruantown — Citizens  of  East  Morgan  district 
voted  to  issue  $300,000  bonds  for  road   improvements. 

W.  Vn.,  Moundsiille — Bids  w-ill  be  received  by  O.  B.  Bonar, 
City  Clk.,  until  Oct.  11,  for  paving  a  number  of  streets. 

■\V.  Va.,  Piedmont — Citizens  defeated  $36,000  bond  issue  for 
street  improvements.     Noted  Aug.   5. 

C. — City  plans  to  pave  Gudger  St.  from  Hay- 

Fla.,  Pensacola — Bids  will  he  received  by  City  Commis- 
sioners until  Oct.  17  for  paving  streets  around  Pensacola 
Hospital.     Estimated  cost,  $10,000.     Noted  Sept.  2. 

Fla..  St.  .\iidrew — Bonds  for  $24,000  voted  for  street  im- 
provements. 

Fla..  Tallahassee — Citizens  of  Leon  County  voted  $200,000 
bonds  for  roads.  J.  C.  Moore.  Chn..  Comrs.  of  Leon  County. 
Noted  Sept.  9. 


Tenn,,  Lonsdale — (Knoxville  post  office) — Election  will  be 
held  Oct.  30  to  vote  $30,000  bonds  for  paving. 

Tenn..  JVewport — Bids  will  be  received  until  Oct.  16  by 
George  W.  Gorrell,  Chn.,  Pike  Com.,  for  grading  and  macad- 
amizing  roads   in   Cocke   County.      Estimated   cost.    $150,900. 

Tenn.,  Park  City — (Knoxville  post  office) — According  to 
press  reports  Magnolia  Ave.  will  be  paved   with   asphalt. 

Tenn.,  Shelbyville — Election  will  soon  be  held  in  Bedford 
County    to    vote    $20,000    bonds    for    roads. 

Tenn..  Sweetwater — Citizens  voted  $5000  bonds  for  street 
improvements.     Noted  Sept.   9. 

Ky.,  Georeetonn — Commissioners  of  Scott  County  con- 
sidering election   to   issue   $100,000   bonds   for   roads. 

Ohio,  Canton — City  Council  plans  to  pave  Fourth  St.,  S.  E., 
and  Sterling  Ave.,   S.   E.       Estimated   cost,    $116,000. 

Ohio,  Cincinnati — (Official) — Bids  will  be  received  bv  Board 
of  County  Commissioners  of  Hamilton  County,  until  noon, 
Oct.  S,  for  improving  Red  Bank  Rd.  from  Wooster  Pike  to 
Brotherton    Rd.,   Columbia   Township. 

Ohio,  Cincinnati — (Official) — Bids  will  be  received  by  Philip 
Fosdick.  Dir.  of  Pub.  Ser.,  City  Hall,  until  noon,  Oct.  14,  for 
improving  West   Sixth   St. 

Ohio,  Cleveland — Election  will  be  held  Nov.  2,  to  vote 
$300,000  bonds  for  improving  Carnegie  Ave.  from  East  S9th 
St.    to   Blvd. 

Ohio,  Xapoleon — Bonds  for  $15,200  for  paving  West  Main 
St.    will   be   sold. 

Ohi 
ments 

Ohio,  Vounerstonn — (Official) — Bonds  for  street  paving  sold. 
Noted  Sept.    16. 

lud.,  Albion — Citizens  voted  $50,000  bonds  for  54  miles  of 
highway  in  Noble  County. 

Mich.,  Howell — Bids  will  be  received  by  B.  Beurmann,  High- 
way Comr..-  until  2  p.m.,  Oct.  11,  for  6%  miles  of  road  in 
Genoa   Township. 

Mich.,  St.  .Joseph — Bids  will  be  received  about  Nov.  1  for 
surfacing  4S  miles  of  road  in  Berrien  County.  Estimated 
cost,   $355,000. 

III.,  East  St.  Louis — Board  of  Local  Improvements  plans  to 
pave   Broadway    between    Rock   Rd.    and   Third    St. 

III.,  Lincoln — City  plans  an  expenditure  of  $25,000  for  street 
paving. 

Iowa,  Davenport — Board  of  Local  Improvements  plans  to 
pave  Eighth   Ave.   between   24th  and   29th   St. 

Iowa,  Dubuque — City  Council  plans  to  improve  Grandview 
Ave. 

Iowa,  Ft.  Dodf^e — Bids  ■will  soon  be  asked  for  constructing 
a  number  of  sidewalks. 

Iowa,  Muscatine — Board  of  Supervisors  of  Muscatine 
County  plan  an  expenditure  of  $12,000  for  improving  part  of 
Muscatine-Nichols   Rd. 

Kan.,  Atchison — (Official) — Bids  will  be  received  by  Victor 
L.  King,  City  Clk.,  until  March  1,  for  paving  Main  St.  from 
Second  to  Fourth  St.  and  Ninth  St.  from  Santa  F»  to  Laramie 
St.     Noted  Sept.   23. 

Neb.,  Lincoln — Bids  will  be  received  by  H.  E.  Wells,  Clk.. 
Lancaster  County,  until  Oct.  27,  for  construction  of  paving 
District  No.    9. 

IVeb.,  North  Platte — Citizens  voted  $16,000  bonds  for  paving. 

Mo.,  Hillsboro — Election  will  soon  be  held  in  Jeffers«n 
County  to  vote    $500,000   bonds   for   roads  and   bridges. 

Mo.,  Jetrerson  City — Election  to  vote  $150,000  bonds  for 
roads  in  Cole  County  schedxiled  for  Oct.  19  postponed  until 
latter  part  of  November.     Noted  Aug.  5  and  Sept.  2. 

Ark.,  Mt.  Ida — Cmmissioners  of  Montgomery  County  plan 
to  form  road  district  for  pike  road  from  Mt.  Ida  to  Hot  Springs. 

Ark.,  Pula.ski  Heights — City  Council  plans  to  improve  Lee 
Ave.  between  intersection  of  Martin  St.  and  Prospect  Ave. 
and  Laurel  St. 

Tex.,  Batesvillc — Election  w^ill  soon  be  held  in  Zavalla 
County  to  vote  $15,000  bonds  for  roads. 

Tex„  Franklin — According  to  press  reports  Commissioners 
of  Robertson  County.  Precinct  No.  6,  plan  to  vote  $100,000 
bonds  for  roads. 

Bids   will    soon    be    received    for 

Tex.,  Terrell — Bids  will  be  received  by  P.  W.  Raley,  Secy., 
Road  Dist.,  until  2  p.m..  Oct.  28,  for  graveling  macadam  roads. 
Estimated   cost,   $200,000. 


Okla.,  Clinto 


-City  plans   to  pave   Frisco  Ave. 

-(Official) — Citizens    defeated    $20,000    bonds 

iiinso — (Official) — Citizens      defeated      $35,00* 
ad  work.     Noted  Sept.  23. 

—Citizens  voted  $100,000  bonds  for  highways. 

Idaho,  Boise — Bids  will  be  received  bv  G.  R.  Barker.  Secy. 
State  Highway  Comn.,  until  Oct.  15,  for  seven  miles  of  Idaho- 
Pacific  State  Highway.     Estimated  cost.  $8,500. 

held  Oct.   19   to  vote   $500,000 

Ariz.,  Noeales — Election  will  be  held  Oct.  23  in  Santa  Cruz 
County   to   vote    $150,000   bonds   for   highways. 

Ariz.,  Phoenix — Board  of  Supervisors  approved  $35,000 
bonds   for   street   improvements^Jn   School    District   No.    1 

Ariz.,  Yuma — An  appropriation  of  $110,000  made  by  Yuma 
County  for  improving  110  miles  of  borderland  highway. 

^Va8h.,  Issaquah — Bids  will  be  received  until  Oct.  12  by  B. 
Phelps,  Clk..  Bd.  of  County  Commissioners.  Seattle,  for  Bond 
Rd.  No.  18. 
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Ore.,  Coqullle — Citizens  rontemplr.to  an  election  tn  viite 
$440,000   bond   issue   toi-   roads. 

rulK..  Coronii — Bids  will  soon  be  received  for  pavlns  North 
Main  and  River  Sts.  between  the  Santa  F6  depot  and  county 
line. 

Cnlif..  Hnnford — City  Trustees  plan  to  pave  Park  St.  be- 
tween  Irwin   St.   and   city   limits. 

Cnlif.,  Lox  .\iieeleM — Bids  will  be  received  by  H.  J.  Lelande, 
I  Clk.,   County   Supervs.,    until    2   p.m.,   Oct.    11,   for   improving  a 

I  portion   of   Harbor   Truck    Blvd. 

Calif.,  Siiereniento — Bids  will  be  received  until  2  p.m..  Oct. 
IS.  by  California  State  Highway  Commission,  515  Forum  Bldg., 
for   roads   in   various   counties. 

Calif,  San  FrauciNco — Board  of  Works  plans  to  pave  Beach 
St.  from  Hyde  to  Columbus  Ave.  and  improve  19th  Ave.  be- 
tween Vincente  and  Wawona  St.  Estim.ited  cost,  $4,050  and 
$S,000  respectively. 

Calif.,  Sauta  liarliara — Bids  will  be  received  by  C.  A.  Hunt, 
Clk.,  Bd.  of  County  Supervisors,  until  Nov.  1,  for  paving 
^  Booths  Point   ltd.      Estimated   cost.    $17,fiS9. 

BidM  In  and  ContraetM  .\warded 

MaxN.,  Boston — Bids  were  received  by  State  Highway  Com- 
mission for  highwav  in  town  of  Norwell  as  follows;  WIL- 
LI.\M  P.  LOUD  &  SON,  Wollaston,  $10,S06  (awarded  contract); 
Pallotto  &  Davis  Co.,  Lowell,  $11,145;  D.  J.  Sheehan  Co.,  Lynn, 
$11,369.      Noted    Sept.    23. 

Mass.,  Boston — Contract  for  grading  walks,  etc.,  in  Ronan 
Park,  Dorchester,  awarded  to  JOHN  C.  COLEMAN  &  SONS, 
Ro.xbury,  at  $36,616. 

Mn.ss.,  Maiden — Contract  for  concrete  road  oa  North  Main 
St.  awarded  to  HOLLAND  CONSTRUCTION  CO.,  Lawrence,  at 
$1.49  per  sq.yd. 

Mass.,  Marlhoro — Contract  for  granite  block  paving  on 
Main  St.  awarded  to  SIMPSON  BROS.,  CORPORATION,  Boston, 
at  $2.79  per  sq.yd. 

Comn.,  Hartford — Contracts  for  road  work  awarded  by 
State  Highway  Commissioner  as  follows:  Torrin.s;ton  Rd., 
Litchfield  Township  to  LOUIS  LONGHI  &  BRO.,  Torrington, 
at  $6,S70;  Hartford  Rd..  Newington  Township  to  THOMAS 
KEARNEY.  Meridian,  at  $fi.S7S;  Hartford-New  Haven  Turn- 
pike. AVallingford-Xorth  Haven  Township  to  LANE  CON- 
STRUCTION CORPORATION.  Meridian,  at  $24,000:  Stamford 
Township  to  R.  G.  MILLER  CONTR.\CTING  CO.,  Hartford,  at 
about  $31,000.     Noted  Sept.  16. 

X.  Y.,  New  York — (Borough  of  Brooklyn) — (Official)  — 
Charles  A.  Myers  Contracting  Co.,  Cypress  and  Willows  Ave., 
Brooklyn,  submitted  the  lowest  bid  for  repaying  Broadway 
from  Havemeyer  St.  to  Patchen  Ave.  at  $114,286  and  Topeka 
Paving  Co..  West  14th  St.  near  Neptune  Ave..  Brooklyn,  for 
repaying  Surf  .\ve.  from  West  20th  St.  to  West  37th  St.,  at 
543,070.      Noted   Sept.    23. 

X.  Y.,  New  Yort — (Borough  of  Queens)  —  (Official) — The 
lowest  bids  received  by  Maurice  E.  Connolly,  Borough  Pres., 
for  improving  (a)  Fairview  Ave.,  (b)  Parsons  Ave.,  (c)  Boule- 
%'ard,  were  as  follows:  (a)  Sicilian  Asphalt  Co.,  $1,622;  (b) 
Thomas  F.  Tuchy,  $2,060;  (c)  H.  J.  Mullen  Contracting  Co., 
$56,010.     Noted  Sept.  23. 

X.  Y.,  Roehester — Julius  Friedrich,  at  $S,6S0,  low  bidder 
for  paving  Elmwood  Ave. 

X.  J.,  Belleville — Contract  for  paving  Overlook  Ave.  award- 
ed to  GLENFIELD  CONSTRUCTION  CO.,  at  $15,042.  Noted 
Aug.   26. 

N.  J..  Xewrark — Contract  for  improving  Front  St.  and  Say- 
brook  PI.  awarded  to  ALEXANDER  J.  MILMOE,  Newark,  at 
$23,621. 

X.  J.,  Ridsewood — Contract  for  concrete  sidewalks  and 
curbs  in  Rochelle  Ave..  Areola  Township,  aw*arded  to 
CHARLES  T.  MICHAEL,  Rochelle  Park,  N.  J.,  at  $7,500.  Noted 
Sept.    23. 

X.  J.,  Trenton — Bids  were  received  for  paving  East  Canal 
St.  with  granite  block  from  C.  A.  Reid  &  Co..  at  $3.16  per 
sq.yd..  and  Easteburn  and  North  Clinton  Ave.  with  bermudez 
asphalt  from  Newton   Paving  Co.,  Trenton,  at  $1.52  per  sq.yd. 


for   three    miles 
\   O'Neill,  Mt.   Arba, 


of 


Del.,  AA'ilminsrton — Bids  were  receive 
stone  road  on  Kennett  Pike  from  John 
and  I.  J.  Hollingsworth,  Elsmere. 

Md.,  Baltimore — American  Paving  Co.,  at  $0.19  per  cu.yd., 
submitted  the  lowest  bid  for  grading  and  paving  Ellicott 
Driveway.      Noted   Sept.   16. 

Md.,  Baltimore — American  Paving  Co.,  at  $1.25,  submitted 
the  lowest  bid  for  improving  the  Alamede  Rd.  between  Hart- 
ford  Rd.  and  Garrett  property.      Noted  Sept.   9. 


Ya..    Bl 

road  awar 
Sept.   23. 

AY.  Ya., 

Fourth   St. 
per  sq.yd. 


ind — (Official) — Contract  for  2.46  miles  of  county 
led  to  J.  C.  TUGGLE,  Rocky  Gap,  at  $6,990.     Noted 

Clarksbnrs; — (Official) — Contract  for  paving  North 
awarded  to  KEELEY  BROS.,  Clarksburg,  at  $2.25 
A.  J.  Bishop,  City  Clk.     Noted  Sept.  23. 

Pla.,  Clearwater — Commissioners  of  Pinellas  County  have 
declared  election  held  recently  to  vote  $715,000  bonds  for 
brick  highway,  contract  for  which  was  a\yarded  to  EDWARDS 
CONSTRUCTION  CO.,  illegal,  and  will  hold  another  election. 
Noted  Sept.   2   and   9. 

Pla.,  Clearwater — Contract  for  concrete  curb  and  gutter 
awarded  to  PINELLAS  CONSTRUCTION  CO.,  Augusta,  Ga., 
at  $6,9S7. 

Pla.,  West  Palm  Beaeh — Contract  for  rock  foundation  for 
county  road  in  District  No.  E  awarded  to  GREYN.A.LDS  & 
MONROE.  West  Palm  Beach:  surfacing  to  EDWARDS  CON- 
STRUCTION CO..  Tampa.     Noted  Sept.  2. 


Ala.,  Camden — Contract  for  road  from  Gastonburg  to 
Clarke  County  line  awarded  to  CENTRAL  ALABAMA  CON- 
STRUCTION CO..   Selma.   at   about   $70,000. 


Ala.,  Carrollton — Contract  for  grading,  draining  and  sur- 
facing a  portion  of  the  Carrollton  and  Reform  Rd.  awarded  to 
W.   A.    HICKS,    Fayette,    at    $90,402.      Noted    Sept.    2. 

Ala.,  SeottNltoro — Contract  for  grading  part  of  Woodville 
and  Limrock  Rd.  awarded  to  F.  D.  HARVEY  &  CO.,  Woodville, 
at  $9,157.     Noted  Sept.   16. 

MIhn.,  Meridian — Contract  for  curbs  and  gltters  awarded  to 
J.  E.   WRIGHT.      Estimated  cost,  $8,000. 

I.a.,  Couslintta — Contract  for  eight  miles  of  road  in  Red 
River   Pari.sh  awarded  to  W.  E.  GREEN,  Lafayette,  at  $14,900. 

Tenn.,  Dayton — Contract  for  100  miles  of  macadam  high- 
Way  awarded  to  FREMAN  &  BOBBINS,  Knoxville,  at  $210,000. 
Noted  Sept.   9. 

Tenn,,  Rllxniiethton — Contract  for  about  65  miles  of  m.ac- 
adam  graded  road  between  Elizabethton  and  Bluff  Cltv,  to 
be  a  part  of  Memphis-Bristol  Highway  awarded  to  OLIVER- 
HILL  CONSTRUCTIO.N  CO..  Kno.xville.  Carter  County  re- 
cently voted  $265,000  bonds  for  roads.  Noted  June  24  and 
Aug.   12. 

Ky.,  llnrlinurvllle — Contract  for  2.36  miles  of  pike  awarded 
to  T.  J.  VERMILLION. 

Ky.,  Princeton — (Official) — Contract  for  two  miles  of 
macadam  State-Aid  highway  awarded  to  DURRETT  CON- 
STRUCTION CO.,  Louisville,  at  about   $5,000   per  mile. 

Ohio,  Bexley — Contract  for  p.aving  Ridge  Ave.  awarded  to 
H.  K.  BARTHMAN,  Columbus.     Noted  Sept.   16. 

Ohio,  Caleutta — St.  Clair  Township  Trustees  rejected  all 
bids   for   improving  three   roads. 

Ohio,  Clarion — Contract  for  Winnemac  Pike  .awarded  to 
L.  L.  ALLEN,  at  $11,425;  Marion  and  Ogasta  Pike  to  F.  M. 
WOLLEY  at    $8,175;    Morral   Pike   to   E.    C.    BRADY   at   $10,506. 

Ohio,  Ravenna — (Official) — Contract  for  impioving  Pratt 
St.  from  Main  St.  to  Riddle  Ave.  awarded  to  LOWENSOHN  & 
ULE,   Ravenna,  at  $4.U00.     Ncted  Sept.   23. 

Ohio,  Steubenville — All  bids  for  grading  road  at  Laurel 
Hill,  Jefferson  County,  rejected  by  Trustees  of  Island  Creek 
Township.      Noted   Sept.    16. 

Ohio,  Van  AVert — Contract  for  improving  East  Ridge  Rd. 
awarded  to  Mc.\RTHUR  &  FOX,  Belle  Center. 

Ind.,  Plymouth — (Official) — Contract  for  gravel  roads  in 
German  and  Center  Townships  awarded  to  MOYER  &  GOOD- 
ALL,  Laporte,  and  A.  W.  O'KEEFE,  Plymouth,  at  $6.3S0  and 
$7,338  respectively.     Noted  Sept.  23. 

Ind.,  Rochester — Contracts  for  roads  awarded  by  County 
Commissioners  as  follows:  Henry  Township,  two  gravel  roads 
to  M.  A.  H.\LE.  at  $34,S4S;  Bluff  Rd.  to  H.  H.  STEWART  at 
$13,680;  Smith  Rd.  to  HATCH  &  SARVEY  at  $9,750. 

Mich.,  Blissfield — (Official) — Contract  for  macadam  roads 
in  Blissfield  Township  awarded  to  W.  H.  KNAPP  &  CO., 
Monroe.     Noted  Sept.  23. 

Mich.,  Jackson — Contract  for  grading  about  three  miles 
of  Park  Drive  awarded  to  W.  E.  TENCH  &  CO.,  Detroit,  at 
221/ic.    per   cu.yd. 

111.,  Atlanta — Contract  for  paving  business  district  awarded 
to  JOHN   E.    BRETZ,    Springfield,  at    $24,500. 

III.,  Chieaso — Lowest  bids  received  by  Board  of  Local  Im- 
provements for  paving  various  streets  and  avenues  were  as 
follows:  Campbell  Ave.,  S.200  sq.yd..  F.  P.  McCormick  at  $1.74 
per  sq.yd.;  Harding  Ave.,  2,000  sq.yd..  R.  F.  Conway,  at  $1.7S 
per  sq.yd.:  44th  St.,  4. 800  sq.yd.,  R.  F.  Conway.  $1.74  per  sq.yd.; 
Leamington  Ave.,  1,920  sq.yd.,  American  .Asphalt  Paving  Co., 
at  $1.69  per  sq.yd.;  Stewart  Ave.,  16,500  sq.yd..  Americ.oji 
-Asphalt  Paving  Co.,  at  $1.64  per  sq.yd.;  Ward  St.,  2.520  sq.yd., 
R.  F.  Conway  .at  $1.70  per  sq.yd.:  Yale  Ave.,  66,800  sq.yd., 
Frank  Proudfoot,  at  $1.48  per  sq.yd. 

III.,  Huntley — Contract  for  paving  awarded  to  PAJR  & 
TAYLOR. 

ni.,  Jacksonville — Contract  for  paving  South  Main  St. 
awarded  to  INTERSTATE  PAVING  CO.,  East  St.  Louis,  at 
$12,609. 

ni.,  Kankakee — Contract  for  paving  Station  St.  from  Har- 
rison to  Schuyler  Ave.  awarded  to  P.  P.  COUGHLIN  CO.,  at 
$9,838. 

III.,  Montieello — Lowest  bids  received  by  State  Highway 
Commission,  Springfield,  for  State  Aid  work  in  Piatt  County 
were  as  follows:  C.  A.  Michael.  Malloon.  $28,250;  A.  Pfizen- 
mayer,  Jr.,  Terre  Haute,  .$29,350;  Granite  City  Lime  and 
Cement  Co.,  Granite  City,   $30,399. 


m.,  W'oodriver — Contract  for  paving  Whitelawn  Ave. 
awarded  to  H.  A.  Grabbe,  Alton,  at  $18,127. 

Iowa,  Clear  Lake — Contract  for  paving  awarded  to  BRYANT 
ASPHALT  PAVING  CO.,  Waterloo,   at   $86,000. 

Iowa,  Crcston — (Official) — The  contract  for  approximately 
12,000  sq.ft.  of  cement  sidewalk  awarded  to  E.  KENNEY  & 
SONS,   Creston,  at   $0.12   per    sq.ft.      Noted   .'Vug.    19. 

lon'a,  De«  Moines — Contract  for  paving  First  St.  from  New 
York  Ave.  to  Euclid  Ave.  awarded  to  BRY.VNT  ASPHALT 
PAVING  CO. 

Iowa,  Gnthrie  Center — Remking  Construction  Co.,  Des 
Moines,  at  $71,000,  submitted  lowest  bid  for  about  2%  miles 
of  paving.     Noted  Sept.  2. 

Minn.,  St.  Pan! — Keough  Bros.,  at  $8,300,  submitted  lowest 
bid  for  grading  Sth  St.   in  Franklin  Addition. 

Kan„  Hutchinson — Contract  for  approximately  12.000  sq.vd. 
concrete  paving  awarded  to  McLEOD  &  CRANDALL,  Hutch- 
inson, at  $1.17%  per  sq.yd. 

Mo.,  Kansas  City — Contract  for  riprapping  Blue  Mills-Sib- 
ley  Rd.    a%yarded    to    DAVISON   BROS.,    at    $14,000. 

Mo..  Nevada — Contract  for  12,000  yd.  of  pavement  awarded 
to   CLACK   &   WIGHT,   Nevada,   at    $1.21    per   sq.yd. 

Mo.,  St.  liouis — Contract  for  paving  Magnolia  Ave.  awarded 
to  WEBB-KUNZE   CONSTRU(^ION  CO,,   at    $13,257. 
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Mo..  Sediilin — Contract  for  9,200  .sq.yd.  vertical  fiber  brick 
with  asphalt  filler  on  Moniteau  Ave.,  Eighth  and  ISth  St. 
will  be  awarded  about  Nov.   1.     Estimated  cost,  $16,100. 

Tex.,  Siin  .Vntoulo — Contract  for  paving  Haymarket  and 
Market  Tlazas  awarded  to  UVALDE  ROCK  ASPHALT  CO.,  at 
$9,200. 

Tex.,  Sulphur  Springs — Contract  tor  improving  a  number 
of  streets  awarded  to  THOGMARTIN  &  GARDNER.  Noted 
Sept.   16. 

Tex.,  Tnylor — Contracts  for  paving  awarded  to  UVALDE 
ROCK  ASPHALT  CO.,  San  Antonio,  and  KAW  PAVING  CO., 
Topeka,   Kan.      Estimated   cost  of  each,   $150,000. 

Okln.,  Ardraon- — Contract  for  paving  portion  of  Third  Ave. 
awarded   to  SHELBY  DOWNARD.   at   $5,923. 

Okln.,  Poteau — Contract  for  paving  awarded  to  J.  W. 
ROOKS.   Mc.\lester,  at   $15,768. 

Idahi>.  Poeatello — Contract  for  26%  miles  of  highway  in 
Bannock  County  awarded  to  REES  &  MUNSON,  Blackfoot. 

^Vnsb.,  BcllinKham — Contract  for  curbing,  paving  and  gut- 
tering Madison  and  AValnut  St.  awarded  to  WASHINGTON 
P.WING    CO..   Tacoma,    at    $16,515. 

Wnsh,  Seattle — Contracts  for  paving  awarded  as  follows: 
Mill  St.  to  E.  ARNOLD  &  CO.,  Seattle,  at  $11,260,  and  West 
Massachusetts  St.  to  CASCADE  CONSTRUCTION  CO.,  at 
$33,984. 

Calif.,  Eureka — Contract  for   grading  Harris  St.   from  D  to 

5  St.  awarded   to  MERCER-FRASER  CO..  at   $5,069. 

Ont.,  Toronto — Contract  for  paving  Bloor  St,  from  Dundas 
St.  to  Indian  Rd.  and  from  Pacific  to  Hill  Park  Ave.  awarded 
to  CONSTRUCTION  &  PAVING  CO.,  at  $13,416  and  $7,450 
respectively;  brick  pavement  on  Bloor  St.  from  Indian  Road 
to  Pacific  Ave.  to  J.  H.  McKNIGHT  CONSTRUCTION  CO..  at 
$19,004. 

I\DI"STH1.\I,   \VOHKS 
Proposed    Work 

Mass.,  Boston — Daniel  P.  Collins  will  build  six-story  fac- 
tory at   170  Harrison  Ave. 

Mass.,  SprinKtield — A.  G.  Spaulding  Co.  will  build  three- 
story  addition  to  its  factory.      Estimated  cost,   $20,000. 

Mass.,  Taunton — Magee  Range  &  Furnace  Co.  plans  plant 
at  Taunton. 

Mass.,  WorceMter — Norton  Grinding  Co.  plans  mill  at  esti- 
mated cost  9f  $50,000.     Clarence  W.  Daniels,   Ch.   Bngr. 

Conn.,  New  Haven — Winchester  Arms  Mfg.  Co.  will  build 
new  structures  at  estimated  cost  of  $2,500,000. 

Conn.,  Waterbury — Chase  Metal  Co.  has  had  plans  prepared 
for   three,    two-story   additions. 

N.  Y.,  Hornell — Davis  Foundry  Co.  will  build  two-story, 
40xl00-ft..  addition  to  its  foundry  and  two  ovens,  22x30  ft. 
each. 

N.  v.,  Lookport — Fibre  Corporation  has  had  plans  prepared 
for  rebuilding  its  plant  which  was  recently  destroyed  by 
fire.     Estimated  cost.   $60,000. 

jr.  Y.,  Roehesiter — George  "W.  Brownyard  Co.,  Inc.,  plans 
one-  and  two-storv.  142xl53-ft.,  factory  in  Winton  Rd.  near 
Main   St.      Estimated   cost.   $25,000.      Noted   Sept.   2. 

N.  Y.,  Roehester — Eastman  Kodak  Co.  will  build  two-story, 
43xl40-ft.    and    five-story,    S0xl65-ft.    additions. 

N.  Y.,  Solvay — Candee  Incubator  Co.  will  build  one-story, 
100x450-ft.    factory. 

N.  J.,  nayonne — Texas  Co.,  17  Battery  PI.,  New  York,  N.  Y., 
will  build  service  plant,  one  and  three  stories.  Estimated  cost, 
$75,000. 

Penn.,  Philadelphia — William  Cramp  &  Sons'  Ship  and 
Engine  Building  Co.  plans  improvements  to  its  ship  yard. 
Estimated   cost,    $700,000. 

Penn.,  Philadelphia — Niagara  Thread  Co.  will  build  one- 
story,    50x]50-tt.,    factory    on    Erie   Ave. 

Penn.,  Philadelphia — North  Broad  Street  Storage  Co.  will 
build  six-story  brick  and  reinforced-concrete  building.    Moores 

6  Dunford,  New  York,  N.  Y..   Arch. 

Penn..  Philadelphia — Louis  Walker  Mfg.  Co.  will  build 
three-story  reinforced-concrete  factory  on  Torresdale  Ave. 
M.  Ward   Easby,  Arch. 

Penn.,  Rending — Carpenter  Steel  Works  will  build  two- 
storv.  reinforced-concrete  factory  at  River  Rd.  and  Exeter  St. 
Estimated   cost,   $30,000. 

Penn.,  Schuylkill  Haven — Schuylkill  Haven  Foundry  & 
Machine  Co.  will  rebuild  plant  which  was  recently  destroyed 
tiy  fire. 

ma.,  Fairfield — United  States  Alcohol  Co.  will  build  four 
one-story,  188x325-ft..   factories. 

Va.,  Lamberts  Point — (Norfolk  post  office) — Norfolk  & 
Western  Rv.  Co.  contemplates  grain  elevator.  Estimated 
cost,   $2,000,000.      Joseph   E.   Crawford,   Roanoke,   Ch.   Engr. 

W.  Va.,  Hnntinsrton — Stroehmann's  Vienna  Bakery,  Wheel- 
ing, will  build  branch  baking  plant  in  Huntington.  Estimated 
cost,   $100,000. 

W.  Va.,  Huntlniirton — Warehouse  Land  Co.  plans  storage 
warehouse.    100x175   ft. 


S.    C,    Greenville — T.    R.    Hapgood    will    build 
Hampton  Ave.  and  Southern  R.R.  Co.  track. 
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ce    plant    at 
Brick   Co.  will   build  brick  plant. 


La.,  Gueydan — Gueydan  Rice  Co.  having  plans  prepared  for 
two-story  reinforced-concrete  factory.  Snoddy  &  Stankovitch, 
401  Shubert  Bldg.,  Kansas  City,  Mo.,  Arch.  Estimated  cost, 
$20,000. 

Ohio,  Cleveland — Harry  Bialosky,  554  Leader  News  Bldg., 
and  associates  will  build  iron  and  steel  plant  on  St.  Clair 
Ave.  and  Babbitt   Rd.      Estimated   cost,   $200,000. 

Ohio,  Cleveland — Cyclone  Woven  Wire  Fence  Co.  will  build 
live-story  factory  at  East  54th  and  55th  St.  C.  J.  Lanes, 
Pres.     Estimated  cost,   $150,000. 

Ohio,  Cleveland — Revised  plans  prepared  by  W.  J.  Carter, 
Illuminating  Bldg.,  Cleveland,  and  bids  will  soon  be  received 
for  four-story  factory  on  East  79th  St.  for  Van  Dorn  &  Dutton 
Co.     Estimated  cost,  $60,000.     Noted  Sept.   2. 

Ohio,  Cleveland — (Oflicial) — Bamberger-Teinthal  Co.  ad- 
vises that  it  will  not  build  additions  within  the  year.  Noted 
Sept.  23. 

Ohio,  Cleveland — Menstock  &  Reid  Co.  will  build  brick 
addition  to  its  plant  at  3261  West  25th  St.  Estimated  cost. 
$18,000. 

Ohio,  Marion — Press  reports  state  Interstate  Iron  &  Steel 
Co.,  Chicago,  III.,  contemplates  plant  at  Marion  to  replace 
Cambridge   plant. 

Ind.,  Strobe — Julius  Strobe  Portland  Cement  Co.  has  plans 
by  Hunt  Engineering  Co.  of  Kansas  City  for  rebuilding  its 
plant.      Estimated   cost,    $500,000. 

Mich.,  Grand  Rapids — Keeler  Brass  Co.  will  build  addition, 
150x200  ft.,  to  its  factory. 

Minn.,  Minneapolis — National  Candy  Co.  will  build  plant 
at  120  Second  Ave.  Building  will  be  brick,  95x162  ft.  and 
cost  $100,000. 

Miun.,  Minneapolis — Northwestern  Elevator  Co.  plans  fire- 
proof grain  elevator.     Charles  A.  Magnuson,  Pres. 

Minn.,  St.  Paul — Plans  being  prepared  by  Foltz  Engineer- 
ing Co.,  St.  Paul,  for  flour  mill  for  St.  Paul  Milling  Co. 
Estimated    cost,    $100,000. 

Mont.,  Butte — Floyd  Hamil  &  Co.,  Butte,  preparing  plans 
for  creamery  for  citv.  Building  will  be  two  stories,  40x100  ft. 
Estimated   cost,   $35,000. 

Mo.,  St.  Joseph — St.  Joseph  Paper  Co.  plans  to  remodel  its 
four-story  factory  at  Fourth  and  Locust  St.  Estimated  cost, 
$10,000. 

Mo.,  St.  Joseph — Western  Tablet  Co.  will  build  addition  at 
11th    St.    and   Mitchell   Ave.      Estimated    cost,    $30,000. 

Mo.,  St.  Louis — Mississippi  Valley  Cold  Storage  &  Ware- 
house Co.  has  plans  for  addition  to  its  plant  at  Main  and  Ash- 
ley St. 

Tex.,  San  Antonio — (Official) — Bids  will  be  received  until 
Dec.  14  by  Walsh  &  Hutchins,  for  Luck  Tire  &  Mfg.  Co.,  for 
factory  to   manufacture    100   tires  daily.     Noted  Sept.   23. 

Okla.,  Muskogee — Davidson  Mill  &  Elevator  Co.  will  rebuild 
its  grain  elevator  recently  destroyed  by  fire.  Estimated  cost. 
$50,000. 

Colo.,  Denver. — Western  Chemical  Mfg.  Co.  has  plans  for 
factory.      Estimated   cost,    $12,000. 

Ore..  .Albany — Thomas  Pulp  &  Paper  Mill  Co.  plans  to 
build  pulp  and  paper  mill.     R.  Thomas  is  interested. 

Ont..  .AmherstbnrB — (Oflncial) — Falls  Barron  Co.  states  it 
will  not  build  cold-storage  plant  as  reported.     Noted  Sept.   23. 


Bids 


and   Contracts  A«-arded 


Miss.,  Biloxi — -A  packing  plant  will  be  constructed  by  Inter- 
national Longshoremen's  Association.     Estimated  cost.  $30,000. 

MlSH.,    Meridian — Hattiesburg    Wood    Reduction     Co.     plans 
additions.     Estimated   cost,   $25,000. 


Mass.,  Boston — Contract  awarded  to  JAMES  DRISCOLL  & 
SON  CO.,  95  Washington  St.,  Brookline,  for  creamery  in 
Camden   St.,   for   F.   "W.  Paine. 

Mass.,  Springfield — Contract  awarded  to  ERNEST  F.  CARL- 
SON CO.,  for  two  buildings  for  Springfield  Foundry  Co. 

Mass.,  Indian  Orchard — Contract  awarded  to  ERNEST  F. 
CARLSON  CO..  for  two  one-story,  32x80-ft.,  buildings  for 
Springfield    Found!-y   Co. 

Mass„  New  Bedford — Contract  awarded  to  TURNER  CON- 
STRUCTION CO.,  by  Merchants'  Terminal  Warehouse  Co.,  for 
nine-story,  110xl60-ft.,  warehouse. 

Mass.,    Palmer — Contract    awarded     to    E.    D.    WARD,     for 

addition  to  plant  No.   14   of  Wright  Wire   Co. 

Mass.,  Springfield — Contract  awarded  to  F.  S.  VALENTINE 
CO..  Springfield,  at  $14,000,  for  two-story,  62x66-ft.,  brick  and 
concrete  garage   for  M.   C.   Barrett. 

Mass.,  Wllliamstown — Contract  awarded  to  CHARLES  E. 
WHITNEY,  North  Adams,  by  John  S.  Boyd  Co.,  for  bleach 
house.      Noted   Sept.    23. 

Conn.,  New  Britain — Contract  awarded  to  B.  H.  HIBBARD 
CO..  New  Britain,  for  mill  for  New  Britain  Chamber  of  Com- 
merce Building  Co.  on  East  Ellis  St. 

Conn.,  AVaterbnry — Contract  awarded  to  CHATFIELD  & 
CH.VTFIELD  CO..  94  Benedict  St.,  for  factory  for  American 
Brass  Co.,    on    Bank   St. 

N.  Y.,  Burtalo — Contract  awarded  to  MONARCH  ENGI- 
NEERING CO.,  Chamber  of  Commerce  Bldg.,  at  about  $60,000, 
for   grain   elevator  for  Archer   Daniels  Co.      Noted  Sept.   3. 

N.  Y.,  BuAalo — Contract  awarded  to  JOHN  W.  COWPER 
CO.,  620  Fidelity  Bldg.,  tor  tour-story  addition  to  plant  of 
Curtiss  Aeroplane  Co.     Noted  Sept.  16. 

N.  Y.,  Buft'alo — Contract  awarded  to  WESTERN  BUILDING 
CO.,  Buffalo,  at  $35,000,  for  seven-story  brick  and  steel  build- 
ing   for    Gerhard    Lang    Brewing    Co. 

N.  Y.,  Goshen. —  (Oflieial) — Contract  awarded  to  MILLER- 
REED  CO.  103  Park  Ave.,  New  York,  at  $25,000,  for  two-story. 
60x60-ft.  stone  garage  for  R.   B.  Tweedy. 

N.  Y.,  Jamestown — Contract  awarded  to  CHARLES  HAAS 
by  D.  H.  Grandin  &  Co.,  Inc.,  for  one-story,  114x210-ft.,  ware- 
house. 

N.  Y.,  Montour  Falls — Contract  awarded  to  COMPTON 
REALTY  CO.  by  Shepherd  Crane  &  Hoist  Co.  tor  one-story 
brick  and  steel   addition   to  plant. 
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X.  Y.,  i\e»v  V€>rk^(Boroush  of  Manhattan) — Contract 
awarded  to  GEOliCF,  A.  FULLER  CO..  Ill  ISioadway.  for 
throe-story  store  and  otHoe  buildinK'  at  Nass.iu  and  Franklin 
St.,  for  Sun  Printins  &  rublishinfj  Co.     Estimated  cost,  JUS.OOU. 

\.  Y.,  Seneca  PnllM — Contract  awarded  to  T.  H.  McHALE 
CONSTRUCTION  CO.,  Syracuse,  for  plant  for  Seneca  Falls 
MfK.    Co.      Noted   Aug.    29. 

!V.  .1.,  <il<>uceNter  City — Contract  awarded  to  WILLIAM 
STIOELH  &  SONS  ("O.  by  Welsbach  Co.  for  four  three-story 
buildings.      Estimated  cost,  $500,000. 

X.  J..  .\<>\viirk — Contract  awarded  to  EDWARD  M.  WAL- 
nUON.  INC.,  for  (;oxSO-ft.  factory  on  Columbia  St.,  near 
Lafayette   St..   for   Oelkers   Mfg.   Co.      Estimated   cost,    $15,000. 

IVnu,,  Phllailrlpliln — Hess-Bright  Mfg.  Co.  awarded  con- 
tract to  HARRISON  C.  RE.V  CO.  for  brick  and  steel,  40x200- 
ft.  factory.      Watson   &  Huckle,  Arch. 

Penn..  PIttNliiirKli — Contract  awarded  to  FETZERWINGBR 
CO.,  at  about  $SO.(iOO.  by  E.  W.  Proeger,  at  206  Second  Ave., 
for  six-story  garage  and   warehouse.     Noted   Aug.   2fi. 

Prnn.,  Sliiiroii — Contract  awarded  to  WALLIS  &  CARI-EY 
CO.  by  Pennsylvania  Tank  Car  Co.  for  factory  to  double 
capacity  of  its  plant. 

N.  C,  Concord — Contract  awarded  to  T.  C.  THOMPSON 
BRO.,  Charlotte,  for  106x2lO-ft.,  cotton  mill  for  Norcott  Mill. 
Estimated  cost,   $175,000. 

(in.,  Atlanta — Contract  awarded  to  GRIFFIN  CONSTRUC- 
TION CO..  at  about  $17,000,  for  three-story,  72x95-ft.  factory 
for  E.   G.   Willingham. 

Ga..  AVcst  Point— Contract  awarded  to  GALLIVAN  BUILD- 
ING CO.,  Greenville,  S.  C,  at  about  $500,000,  for  addition  to 
mill   of  West   Point   Mfg.   Co. 

.Via.,  Mobile — Contract  awarded  to  STONE  &  WEBSTER 
ENGINEERING  CORPORATION,  107  Milk  St.,  Boston,  Mass., 
at  about  $1,000,000,  for  buildings  and  wharves  for  Terminal 
Transfer  ,.*L-  Storage  Co,     Noted  Sept.   23. 

La.,  New  Orlean.s— Contract  awarded  to  JEFFERSON  CON- 
STRUCTION CO.,  $38,322,  for  foundation  for  municipal  grain 
elevator. 

Tenn.,  Nashville — Contract  awarded  to  FOSTER  &  CREIGH- 
TON  CO.,  Nashville,  by  Ford  Motor  Co.,  for  three-story, 
75xl70-ft.   assembling   plant.      Noted   July    29. 

Ohio,  Cleveland — Contract  awarded  to  S.  W.  EMERSON  CO., 
Chamber  of  Commerce  Bldg.,  for  factory  at  2206  Parkwood 
Drive  for  Steel  Products  Co.  Estimated  cost,  $30,000.  Noted 
Sept.   30. 

Ohio,  Cleveland — (Official) — Contract  awarded  to  DE 
HAMEL  CONSTRUCTK^N  CO.,  at  $30,000,  for  garage  for 
American    Express   Co.      Noted   Sept.   23. 

Ohio,  Mansfield— Contract  awarded  to  ALBERT  HANCOCK 
by  Perfection  Bed  Spring  Co.  for  two-story,  50xl40-ft.  brick 
factory  at  Erie  R.R.    near  Orange  St. 

Ohio,  Youncsto-n-n — Contract  awarded  to  UNITED  ENGI- 
NEERING AND  FOUNDRY  CO.,  Pittsburgh,  Penn..  for  two 
tube  mills  for  Republic  Iron  and  Steel  Co.  Estimated  cost, 
$500,000.     Noted  July  29. 

III..  Chicago — Contract  awarded  to  WILLIAM  M.  HOTT,  at 
about  $250,000.  for  six-story  printing  plant  at  22d  and  Grove 
St.,  for  Henneberry  Co. 

III.,  Springfield — Contract  awarded  to  BUCKBEE  &  CO., 
at  about  $25,000  for  reinforced-concrete  factory  for  Havana 
Metal  Wheel   Co. 

Iowa,  Independence — Contract  awarded  to  T.  STORK,  Cedar 
Rapids,  at  $15,842,  by  State  Board  of  Control  for  one-story 
brick  laundry. 

:Vel>.,  Lincoln — Contract  awarded  to  W.  J.  ASSENMACHER. 
2205  Worthington  Ave.,  at  $12,000,  for  three-story  addition  to 
warehouse    for    Star   Van    and    Storage    Co.,    Eighth    and    R    St. 

Mo.,  Kansas  City — Contract  awarded  to  JAlVfES  STEWART 
&  CO.,  New  York,  N.  Y.,  at  about  $50,000.  for  reinforced- 
concrete  superstructure  of  additional  bins  for  Chicago,  Mil- 
waukee  &    St.    Paul   Ry.   Co.    elevator. 

Mo.,  Kansas  City — Contract  awarded  to  GEORGE  H.  SIED- 
HOFF  CONSTRUCTION  CO..  Finance  Bldg.,  at  $48,000,  by 
Standard    Oil    Co.    for    garage    and    for    remodeling    warehouse. 

Tex.,  Houston — Contract  awarded  to  CENTRAL  CON- 
STRUCTION CO.,  at  $10,000,  for  rebuilding  plant  for  Fidelity 
Cotton   Oil   Co. 


Okla.,  Oklahoma — Contract  awarded  to  HODGINS  CON- 
STRUCTION CO.,  St.  Paul.  Minn.,  at  about  $50<i,000  for  four- 
storv.  140x275-ft.,  assembling  plant  on  Main  St.,  for  Ford 
Motor  Co.     Noted  Aug.  19. 

Ont..  Wind.sor — Contract  awarded  to  WELLS  &  GRAY,  at 
about  $10,000,  for  42xlll-ft.  addition  to  factory  for  Kelsey 
Wheel  Co. 

FEDERAI,   fiOVF.RNMRNT  WORK 
Proposed  AVork 
Steamer — Ne'wport,    R.    I. — Bids    will    be    received    at    U.    S. 
Engineer   Office,   Newport,   until   noon,  Nov.   3,  for  purchase   of 
steamer    "Cora."      (See   Adv.) 

Street  Li^htine  System — Ft.  Terry,  N.  Y. — Bids  will  be 
received  by  Constructing  Quartermaster,  Port  H.  (3.  Wright, 
for  underground  street  lighting  system,  including  11  lamps 
at  Ft.  Terry.      (See  Adv.) 

Wharf — Ft.  Totten,  N.  Y. — Bids  will  be  received  at  office 
of  Quartermaster,  until  10  a.m.,  Oct.  8,  for  repairs  to  short 
wharf  at   Ft.  Totten. 

Buoy  Bodies — New  York,  N.  Y. — (Borough  of  Richmond) — 
Bids  will  be  received  at  office  of  Light  House  Inspector, 
Tompkinsville,  N.  Y.,  until  2  p.m.,  Oct.  11,  for  10  acetylene 
buoy   bodies,   type   S. 

Post  Office — .Salamanca.  N.  Y. — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Nov.  12,  for  U.  S.  post  office  at 
Salamanca. 
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Shelvlnu-— Bedford,  Penn. — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.   C,  for  shelving  in  U.  S.   public  building  at  Bedford. 

Interceptor — Wivshington,  D.  C— Bids  will  be  received  until 
2  p.m.,  Oct.  12,  at  office  of  Commissioners  of  District  of 
Columbia,  Room  509,  District  Building,  for  Section  5,  Ana- 
costia  Main    Interceptor,   District   of  Columbia.      (See   Adv.) 

PnvinK — Washington,  D.  C— Bids  will  be  received  by  Sec- 
retary, Bd.  of  Comrs.,  Room  509,  District  Bldg.,  Washington, 
D.  C,  until  2  p.m.,  Oct.   19,   for  paving  streets.      (See  Adv.) 

Sale  of  DiMtillinK  Plant — Ft.  Caswell,  N.  C. — Bids  will  be 
received  by  Constructing  Quartermaster,  Ft.  Caswell,  until 
Oct.  25,  for  sale  of  material  for  pure  water  distilling  plant. 
(See  Adv.) 

Post  omce — Sidney,  Ohio — Bids 
A.  Wetmore,  Act.  Superv.  .-Vrch.,  T 
D.    C,    until    3    p.m.,    Nov.    S,    for    pc 

Post    •Offlce— Van     Wert,    Ohio- 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wa^ 
ington,  D.  C,  until  3  p.m.,  Nov.  10,  for  post  office  at  Van  Wert. 

Pipe  Line  Extension — Carlsbad,  N.  M. — Bids  will  be  received 
until  Oct.  8  by  U.  S.  Reclamation  Service,  Carlsbad,  for  Dark 
Canon  pipe  line  extension  of  the  Carlsbad  project,  about  two 
miles   south    of   Carlsbad. 

ShelvinK — Brigham  City,  Utah — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  Oct.  9,  for  shelving  in  U.  S.  public  building 
at   Brigham   City. 

Shelving — Berkeley,  Calif. — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington. 
D.   C,  for  shelving  in  U.  S.  public  building  at   Berkeley. 

Shelvint; — Grass  Valley,  Calif. — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  for  shelving  in  U.  S.  public  building  at  Grass 
Valley. 

Shelving — Pasadena,  Calif.^ — Bids  will  be  received  by  James 
A.  Wetmore,  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C, 
until  Oct.   12,  for  shelving   in  U.  S.  public  building,   Pasadena. 

Bids  In  and  Contracts  Awarded 
Dredeins — New    London,    Conn. — The    only    bid    received    by 
the   Bureau   of  Yards  and   Docks,   Navy   Dept.,   Washington,   D. 

C,  for  dredging  at  Naval  Station,  New  London,  was  that  of 
Scott   Bros.,    New    London,    at    39c.    per    cu.yd.      Noted    Sept.    30. 

Post  Offlce — Harrisburg,  Penn. — Bids  were  received  bv 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  for  making  extensions  and  remodelling  the  post 
offlce  at  Harrisburg  as  follows:  H.  L.  Brown  Co.,  Mt.  Vernon, 
N.  Y.,  $127,900;  Conners  Bros.,  New  York,  N.  Y.,  $133,000;  New- 
port Contracting  &  Engineering  Co.,  Newport  News,  Va., 
$128,917. 

Post  Offlce — -Smyrna,  Del. — Bids  were  received  by  James 
A.   Wetmore,  Act.   Superv.   Arch.,  Treasury   Dept.,  Washington. 

D.  C,  for  post  office  at  Smyrna  as  follows:  E.  T.  Abbott 
Construction  Co.,  $26,800;  King  Lumber  Co.,  Charlottesville, 
Va.,  $24,500  (low  bidder);  Olin  Gerlach,  Frostburg,  Md.,  $24,974. 
Noted  Aug.  26. 

Dredging  —  Wilmington,  Del.  ■ —  Contract  for  dredging 
Murderkill  and  Mispillion  Rivers,  Delaware,  awarded  to 
RIVER  AND  H.\RBOR  IMPROVEMENT  CO.,  Philadelphia, 
Penn.,   at    $5,048. 

DredETinur — Baltimore,  Md. — Contract  for  dredging  in  rivers 
and  harbors  on  east  shore  of  Chesapeake  Bay  awarded  to 
MARYLAND  DREDGING  CO.,  Baltimore.  Noted  Aug.  19  and 
Sept.   23. 

Retainingr  Wall — Washington,  D.  C. — Contract  for  retaining 
wall  on  west  side  of  Meridian  Hill  Park  awarded  to  BOYLE- 
ROBERTSON  CONSTRUCTION  CO.,  Washington,  D.  C,  at 
$21,522.     Noted  Sept.  2. 

Vessel — Washington.  D.C. — Contract  aw^arded  to  MANI- 
TOWOC SHIPBUILDING  AND  DRY  DOCK  CO..  Manitowoc, 
Wis.,  at  $189,000,  by  U.  S.  Coast  and  Geodetic  Survey,  for  ves- 
sel.    Noted  Sept.  2. 

Dredging; — Norfolk,  Va. — Bids  were  received  by  U.  S.  Engi- 
neer, Norfolk,  for  dredging  and  rock  excavation  in  James 
River  as  follows:  (a)  15,000  cu.yd.  dredging,  (b)  2,800  cu.yd. 
hard  rock  excavation,  (c)  total:  Norfolk  Dredging  Co.,  (a) 
70c.,  (b)  $11.50,  (c)  $42,700;  Maryland  Dredging  Co.,  (a)  57c., 
(b)  $9.30,  (c)  $34,590;  P.  .Sandford  Ross,  Inc.,  (a)  69c.,  (b) 
$10.28,    (c)    $39,134.     Noted  Sept.   16. 

Cell  Fronts,  Locking  Devices — Atlanta,  Ga. — MESKER 
BROS.  IRON  CO.,  St.  Louis,  Mo.,  at  $17,125,  awarded  contract 
for  steel  cell  fronts  and  mechanical  locking  device  at  U.  S. 
Penitentiary,  Atlanta.     Noted  Sept.   23. 

Post  Offlce — Live  Oak,  Fla. — Contract  for  United  States 
post  office  at  Live  Oak  awarded  to  W.  H.  FISSELL  CO.,  New 
York,    N.    Y.,    at    $47,500. 

Post  Office — New  Albany.  Ind. — Contract  for  making  exten- 
sions and  remodeling  post  office  at  New  Albany  awarded  to 
R.  P.  FARNSWORTH  &  CO.,  Owensboro,  Ky.,  at  $67,675. 

Earthwork — Ft.  Laramie,  Wyo. — Contracts  aw-arded  for 
earthwork  on  about  10  miles  of  main  canal  at  Ft.  Laramie 
unit  as  follows:  Schedules  1  and  2  involving  750.300  cu.vd. 
excavation  and  79,000  cu.yd.  of  overhaul.  WINSTON  BROS., 
Minneapolis.  Minn.,  at  $121,347;  Schedules  3  and  4  involving 
539.700  cu.yd,  of  excavation  and  35,000  cu.vd.  overhaul,  FRED 
N.   CR.\NE  CO.,  at   $77,960.     Noted  Aug,   12. 

Structures — Malta.  Mont. — Contracts  a^^arded  for  struc- 
tures. Nelson  Reservoir.  South  Canal.  Milk  River  Project  as 
follows:  Schedules  1  and  2  involving  296.100  cu.vd.  material 
and  25.000cu.yd.  overhaul,  WINSTON  BROS.,  MINNEAPOLIS, 
Minn.,  at  $41,930;  Schedule  3  involving  60.550  cu.vd.  of  excava- 
tion and  5,000  cu.yd.  of  overhaul,  SNELSON  BROS.,  Galscow, 
at  $7,490.     Noted  Aug.  26. 

Post  Offlce — Tulsa.  Okla. — Bids  were  received  bv  James  A. 
Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept..  Washington.  D. 
C,  for  post  office  at  Tulsa  as  follows:  (a)  marble,  (b)  lime- 
stone, (c)  sandstone;  Sound  Construction  &  Engineering  Co.. 
Seattle,  Wash.,  (a)  $258,995,   (b)  $213,719;  R.  E.  CampbelL  Salt 
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Lake  City.  Utah,  (a)  $258,820,  (b)  $212,820;  W.  H.  Fissell  & 
cS.  New  York,  N.Y.,  (a)  $238,800,  (b)  $196,300.  (c)  $209,300. 
Noted  Aug.  12. 

BiiildinKM — Bremerton,  Wash. — Contract  tor  one  steel  shell 
house  and  two  brick  maKazines  at  Puset  Sound  Navy  Yard 
awarded  to  CARNEGIE  STEEL  CO.,  Philadelphia,  Penn.,  at 
$3.'i,974.      Noted   Aug.   12   and  Sept.    23. 

Lilcht  Station — Navassa  Island,  West  Indies — Bids  were 
received  bv  Bureau  of  LiKhthouses.  Dept.  of  Commerce,  Wash- 
ington d"  C,  for  light  house  on  Navassa  Island  as  follow: 
(a.)  metal  work,  (b)  construction,  exclusive  of  metal  work: 
Champion  Iron  Works,  Canton,  Ohio,  (a)  $12,078;  T.  J  Carlin 
Coii-itruction  Co.,  New  York,  N.  Y.,  <a)  $25,000,  (b)  $155,000; 
Ellicott  Machine  Works,  Baltimore,  Md.,  (a)  $13,892.  Noted 
AufI     ...  cAN.VLS— DITCIIKS— IRRUiATIOX 

Proposed   AVork 
Drniniicr — Chautauqua,    N.    Y.— W.    W.    Warsaw.    Drainage 
En^r     of  New  York  State  College  of  Agriculture,  Ithaca,  pre- 
paring plans  for  drainage  system  tor  Chautauqua  County. 

Drninnce — Savannah.  Ga.— Election  will  be  held  Oct.  12  to 
vote    $400,000    bonds    for    drainage. 

Ditches — Arcadia,  Fla. — Bids  will  be  received  until  Oct.  11 
bv  Arcadia  Drainage  District  for  12  miles  of  open  ditches. 
Estimated  cost,  $24,000.  Cravens  &  Kimmel,  Arcadia,  Engr. 
DrntuniEre — Lake  Worth,  Fla. — Surveys  being  made  for 
drainage  system  for  Lake  Worth  drainage  district.  Orrin 
Randolph,   Ch.   Engr. 

Uitch— Fremont,  Ohio — County  Engineer  authorized  to  pre- 
pare plans  and  estimates  for  improving  Pickerel  Creek  ditch. 
Estimated  cost,  $16,000. 

Ditch — Muncie,  Ind. — F.  Horace  Weber,  County  Surveyor, 
will  prepare  plans  for  Stewart  Ditch,  about  6,000  ft.  of  16-in. 
and  IS-in.  tile  and  the  Laiue  ditch,  about  11,000  ft.  of  20- 
and  24-in.  shale  tile. 

Ditcit — Winamac.  Ind. — Bids  will  be  received  until  Oct.  16 
by  C.  E.  Paul.  Const.  Comr.  for  Selmer  Ditch,  about  16,400  ft. 
nrninn»;e — Council  Bluffs,  Iowa — Petition  presented  to 
Board  of  Supervisors  for  drainage  district  along  Silver  Creek. 
Dralnnge — Ft.  Dodge,  Iowa — County  Supervisors  consider- 
ing establishment  of  Drainage  District  No.  201.  J.  L.  Hanra- 
ban,   County    Audr. 

Drainniee — Iowa  City,  Iowa — Board  of  Supervisors  of  John- 
son County  decided  to  form  new  drainage  district  to  reclaim 
part  of  approximately  4,000  acres  of  Johnson  County,  Oxford 
Township. 

Ditch — Blue  Earth,  Minn. — Bids  will  be  received  until  11 
a.m.,  Oct.  22,  bv  Jesse  I..  Herring,  County  Audr.,  Faribault 
County,   for   Judicial   Ditch   No.    10. 

Ditch — Breckenridge,  Minn.— Bids  will  be  received  by  B.  B. 
Truax,  Countv  Audr.,  until  Oct.  20,  for  County  Ditch  No.  20, 
Wilkin   County. 

Ditch — Mankato,  Minn. — Bids  will  be  received  until  2  p.m., 
Oct.  19,  by  C.  L.  Kennedy,  County  Audr.,  for  Ditch  No.  39, 
Blue   Earth   County. 

Diteh — Montevideo,  Minn. — Bids  will  be  received  until  2 
p.m.,  Oct.  11.  by  J.  J.  Stennes,  County  Audr.,  for  County  Ditch 
No.    17,   Chippewfa   County. 

Ditch — Roseau,  Minn. — (OfBcial) — Bids  will  be  received 
until  Oct.  20  by  County  Auditor,  Roseau  County,  for  excavating 
Judicial  Ditch  No.  62. 

Ditclies — Fargo,  N.  D.- — According  to  press  reports  two 
ditches  will  be  constructed  through  a  portion  of  Kenyon  and 
Noble   Township   to   Red   River. 

iTFisntion — Glendive,  Mont. — Plans  prepared  for  Fallon  Flat 
irrigation  project  by  F.  A.  Hanford,  City  Engr. 

Drainage — Waxahachie,  Tex. — Commissioners  Court  of  El- 
lis Countv  authorized  bond  issue  of  $121,000  for  drainage 
and   levee" system   in   District  No.   2.     Noted  Aug.    26. 

IrriKation — Carey,  Idaho — Elmer  H.  Caldwell,  Engr.,  Salt 
Lake  City,  Utah,  preparing  plans  for  reservoir  and  irrigation 
system  for  Little  Wood  River. 

IrriKation — Newberry,  Wash. — A  movement  is  on  foot  to 
organize  an  irrigation  d'istrict  to  irrigate  500,000  acres.  R.  W. 
Carter  and   John  W.   Sumner   interested. 

Drainage — Woodburn,  Ore. — Preliminary  surveys  being 
made  for  about  75  sq.mi.  of  land  between  West  Woodburn  and 
Brooks.  It  report  is  favorable  drainage  district  will  be  es- 
tablished. 

Irrigation — Porterville.  Calif. — Board  of  Supervisors  has 
approved  the  plans  for  formation  of  Strathmore-Lindsay  ir- 
rigation district  for  the  purpose  of  irrigating  20,000  acres.  Es- 
timated   cost,     $2,000,000. 


Bids  In  amd  Contracts   A» 
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Barge  Canal  Worii — Albany,  N.  Y. — (Official) — Bids  were 
■eceived  bv  W.  W.  Witherspoon,  State  Supt.,  Pub.  Wks..  for 
barge  canal  work  under  Terminal  Contract  No.  47  as  follows: 
I  M  Ludington  Sons,  Inc.,  Rochester,  $38,630;  Public  Source 
Contracting  Co.,  Niagara  Falls,  $39,466;  F.  J.  Mumm  Contract- 
ing Co.,   Inc.,  Buffalo,    $40,120.      Noted   Sept.    9. 

Ditch — Holcomb,  N.  Y. — Contract  for  drainage  ditch  in 
swamp  of  muck  land  east  of  Holcomb  awarded  to  ANTHONY 
C.  SARTORE,  Canadaigua. 

Ditch — Humboldt,  Iowa— Contract  for  Ditch  No.  77  awarded 
to  E.   E.  EDW.VRDS,  at  $35,000. 

Ditch — Worthington,  Minn. — (Official) — Contracts  for  Ditch 
No  12  (a)  open  work;  (b)  tile  work,  awarded  as  follows:  (a) 
JAMES  McKILLlP  at  S^c  per  cu.yd.;  (b)  P.  L.  RIVARD  at 
$12,700.      W.  H.  Saxon.   Engr.     Noted  Sept.  16. 

Irrigation — Belle  Fourche,  S.  D. — CURTIS  BROS..  Columbus, 
Neb  at  $8,771,  awarded  contract  for  earth  work  on  North 
Canal  extension  and  laterals.  Belle  Fourche  Irrigation  project. 

Drainage— Marion,  Ark. — Contract  for  about  1.600,000  cu.yd. 
of  excavation  to  drain  about  28,000  acres  near  St.  Francis 
levee  awarded  to  OTTO  KOCHITITTZKY,  Cape  Girardeau,  Mo. 


Irrigation — Oakdale,  Calif. — Contract  for  steel  pipe  for 
Oakdale  Irrigation  svstem  awarded  to  WESTERN  PIPE  AND 
STEEL  CO..   at   $11,000.     Noted  Sept.   16. 

MISCELLAIVEOIIS 
Proposed  AVork 
Steel    Furniture — Albany,    N.    Y. — Bids   will    be    received    by 
Trustees    of    Public    Buildings,    Executive    Chamber,     Capitol, 
Albany,   until    2    p.m.,   Oct.    12,   for  steel   furniture.      (See  Adv.) 
Retaining   AVall — Pittsburgh,    Penn. — Bids   will    be    received 
by    Hyatt    M.    Cribbs,    County    Controller,    until    Oct.     12,    for 
concrete  retaining  wall  along  Scotia   Hoilow   Rd. 

Piers — Baltimore,  Md. — According  to  press  reports  a  move- 
ment is  being  agitated  by  Mayor  Preston,  Harbor  Board  and 
Wav  Department  for  developing  water  front  between  Ft. 
McHenry  and  Ferry  Bay.  Work  will  include  construction  of 
eight  piers. 

Elimination  of  Grade  Crossings — Cleveland.  Ohia — Election 
will  be  held  Nov.  2  to  vote  $1,600,000  bonds  for  elimination 
of    grade   crossings. 

Park  Bonds — Massillon,  Ohio — Bonds  for  $25,000  sold  for 
parks. 

Flood-Protection  Wall — Portsmouth,  Ohio — Bids  for  second 
section  of  Portsmouth  "Flood-Protection  Wall"  will  be  opened 
the  week  of  Nov.   1   to  6.      (See  Adv.) 

Coaling  Station — Chicago,  III. — Baltimore  &  Ohio  Chicago 
Terminal  R.R.  Co.  will  build  coaling  station  at  1450  South 
Lincoln    St.      Estimtaed    cost,    $25,000. 

Harlior  Improvements — Milwaukee.  Wis. —  (Official) — Har- 
bor Commission  decided  to  postpone  harbor  improvements 
until   next   year.     Noted  Sept.   23. 

Wharves,  Docks,  Etc. — Orange,  Tex. — Contract  -will  soon 
be  awarded  for  wharves,  docks,  etc.  Estimated  cost,  $150,000. 
Noted  Sept.    30. 

Dam — Idaho    Falls,    Idaho — Plans    prepared    for    improving 
city  dam  and  bids  will  soon  be  asked.     Estimated  cost,  $20,080. 
Subwav — Seattle,  Wash. — Construction   of  Morman   St.   tun- 
nel   and    Lenora    St.     subway     contemplated.       A.     Chittenden, 
Seattle,    interested. 

Flood  Protection — Los  Angeles,  Calif. — According  to  press 
reports  election  will  soon  be  held  to  vote  $6,000,000  bonds  for 
inaugurating  works  of  conservation,  flood  control  and  harbor 
protection. 

Grand  Stand  and  Race  Track — San  Francisco,  Calif. — Press 
reports  state  that  company  is  being  organized  to  construct 
grand  stand  and  race  track  at  Tijuana,  lower  California. 
Estimated    cost,    $650,000.      A.   B.    Spreckles   interested. 

Esplanade — San  Francisco.  Calif. — Plans  for  first  section  of 
esplanade  near  Cliff  House  approved  by  Board  of  Public 
Works.      Noted  Aug.   26. 

Jetty — San  Luis  Obispo,  Calif. — Bids  will  be  received  by 
Board  of  Supervisors  until  Oct.  11  for  pile  jetty  along  north 
side   of  Santa   Maria  River. 

Mausoleum — Whittier.  Calif — Pacific  Ma.usoleum  Co.  plans 
to  build  mausoleum  at   Whittier. 

Bulkhead — Vancouver.  B.  C. — Harbor  Commissioners  plan 
bulkhead  at  False  Creek  District  to  reclaim  40  acres  of  mud 
flats  under  Granville  Bridge.      Estimated  cost,  $40,000. 

Bids   In   and   Contracts  Awarded 

Drv  Dock — Boston,  Mass. — Contract  for  dry  «oclc  awarded 
to  HOLBROOK.  CABOT  &  ROLLINS,  New  York,  N.  Y.  Esti- 
mated  cost.   $3,000,000.      Noted  Sept.  23. 

Dredging — Boston.  Mass. — Bids  were  received  by  Directors 
of  Port  of  Boston  for  dredging  35.000  cu.yd.  in  Neponset  River 
as  follows:  J.  P.  O'Riorden,  Charleston,  13%c.  per  cu.yd  ; 
Eastern  Dredging  Co..  East  Boston,  20^4  0.  per  cu.yd.;  J.  S. 
Packard  Dredging  Co.,  Providence,  R.  I.,  23 %c.  per  cu.yd. 

Pier  Extension — New  York,  N.  Y. — (Borough  of  Brooklyn) 
—  (Official) — Riverside  Contracting  Co.,  at  $22,366,  submitted 
lowest  bid  for  extending  Pier  22,  near  Jay  St.,  North  River. 
Noted  Sept.  23. 

Freight  Shed — New  York,  N.  Y. — (Borough  of  Brooklyn)— 
(Official)— Post  &  McCord,  101  Park  Ave.,  New  York,  .N.  Y. 
(Borough  of  Manhattan),  at  $279,845,  submitted  lowest  bid  for 
freight  shed  on  pier  at  35th  St.  under  Contract  No.  1473. 
Noted  Sept.   2^. 

Drain — Newark,  N.  J. — Board  of  Freeholders  awarded  con- 
tract for  drain  in  Valley  Road  to  CESTARE  CONSTRUCTION 
CO..   at   $15,000. 

I,evee— Alexandria,  La.— Contract  for  levee  from  White  PI. 
to  Wilson  Point,  on  Red  River,  awarded  to  DAMERUN- 
WHITE  CO.,  at  about   $21,000. 

Levee — Glenwood.  Iowa — Contract  for  repair  of  Pond  Creek 
levee  awarded  to  FRED  M.  CRANE  CO.,  Omaha,  Neb. 

Flood  Protection— Kansas  City,  Mo. — (Official) — Contract 
flood  protection  work  on  Turkey  Creek  awarded  to 
Tj^-Tci    c'Ti:^T~\xjrkT;''ir   r^nt       "Mntorl    a*int     9.^ 


lOr        IIUOO        piUieCLiUil         v\  tji  rv        wii         A  u,  xk.^.r 

GEORGE  SIEDHOFF  CO.     Noted  Sept.  23. 

Pier  Shed— San  Francisco.  Calif.— State  Board  of  Harbor 
Commissioners  awarded  contract  for  shed  on  Pier  No.  io  to 
HEALY-TIBBITTS  CONSTRUCTION  CO..  at  $74,722. 

Hv-Pass- San     Jose.     Calif.— Contract    for     Cancos     ByPass 
awarded    to    M.    KILCOURSE,     at    $10,230. 
BUI1.DINGS 
Other  Hems  relntivc  to  BuiUini)  Constrvctton  jrtH  te  founi  unaer  the  following  hea* 
Sljs:  ■•Industrial  Works;"  "FcderalGovernment  Work"  and  "MislellaTieous 

Proposed    Work 
Maine,  New  Gloucester— New   bids  being  received  by,  state 
for   kitchen  and  laundry  for   State   School  for  Feeble-Minded. 
Estimated   cost,   $50,000. 


OctolRT     ;.     I'JIO 
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Mkhm.,  UoMton — Bids  will  be  received  until  3  p.m..  Oct.  14, 
by  city  for  pavilion  on  Charles  St.  for  Massachusetts  General 
Hospital.     Coolidge  &  Shattuck,  122  Ames  Bldg.,  Boston,  Arch. 

MuHM,,  Dorc*heMter — Bids  being-  received  by  J.  Cusher,  544 
Beach  St.,  Revere,  for  one-story,  60xlG0-ft.,  store  and  apart- 
ment  building.      Estimated    cost,    $60,000. 

MiiNH.,  Piill  River — J.  Darling,  Arch.,  preparing  plans  for 
remodeling   Bay    St.    Jail    for   city.      Estimated    cost,    $75,000. 

MnNN.,  Hyde  I'lirk — Bids  will  soon  be  received,  according 
to  press  reports,  for  addition  to  high  school.  Charles  R. 
Greco,  S  Beacon  St..   Boston.  Arch.      Estimated  cost,  $75,000. 

llnHK..  Jamaica  Plain — According  to  press  i-eports  bids 
being  received  for  four-story  and  basement,  50.\60-tt.,  brick 
store  and  apartment  for  Y.  Kayajiaan,  care  of  H.  S.  Memoor- 
Jlan,  ,'t40   Main  St.,  Worcester.     Estimated  cost,   $50,000. 

MnxN,,  .Maiden — Bids  will  be  received  until  9  a.m.,  Oct.  9, 
for  tubtrculo.sis  hospital  for  city.  Stebbins  &  Watkins,  164 
Federal    St.,   Boston,   Arch. 

MaKM.,  New  nedfnrd — Protective  Order  of  Elks  will  build 
seven-story  building  as  headquartei's. 

MaxM.,  »>nleni — John  M.  Gray,  care  of  James  McGinniss,  16 
Arlington  St.,  Boston,  preparing  plans  for  nine-room  brick 
school  addition  for  city   of  Salem.      Estimated  cost,   $76,000. 

Mass.,  ^ValtlIaIII — Bids  will  soon  be  received  for  one-storv, 
62xlS4-ft.,  brick  and  terra  cotta  church  for  St.  Charles  Church. 
James  P.  Monaghan,  98  Luke  St.,  Waltham,  Arch.  Estimated 
cost.    $S0,000. 

R.  I..  Providence — Bids  will  be  received  about  Oct.  11  for 
school  on  Cole  Ave.  Stone.  Carpenter  &  Sheldon.  Providence, 
Arch.      Estimated   cost.    $200,000. 

N.  Y..  RntTalo — Harlow  C.  Curtiss  will  build  two-story 
commercial  and  office  building  at  292  Delaware  Ave.  Esti- 
mated cost.  $60,000. 

N.  Y.,  Bnft'alu — Bank  of  Buffalo  will  build  four-story  bank 
and  office  building  at  Main  and  North  Division  St.  E.  C. 
McDougal,  Pres. 

X.  Y.,  East  .lurora — fOfflcial) — As  soon  as  plans  are  pre- 
pared election  will  be  held  to  vote  on  question  of  building 
high  school.  Harris  Merritt.  Buffalo,  Arch.  Harry  G.  Hen- 
shaw.  Secy.     Noted  Sept.  23. 

N.  Y.,  >ew  York — See  item  under   "Water-Works." 

Br.  Y..  Rochester — Masonic  Lodge  will  build  temple  on  Sen- 
eca St.  at  estimated   cost  of  $50,000. 

N.  Y.,  Rochester — Plans  prepared  by  Maurer  &  Mills,  Arch., 
Schofield  Bldg.,  Cleveland,  Ohio,  for  one-storv  and  basement 
church.      Estimated   cost,    $60,000. 

N.  Y.,  Utica — Edward  J.  Berg,  Arch.,  preparing  plans  for 
three-story  school  for  St.  Patrick's  Church.  Estimated  cost, 
$50,000. 

N.  Y.,  AVatertown — Frank  W.  Woolworth,  New  York,  plans 
10-story   office   building   at   Arsenal   St.   and    Public   Sq. 

X.  Y.,  Yonker.s — Plans  prepared  bv  Beersman  &  Vollmer 
&  Evarts  Tracy.  244  Fifth  Ave.,  New  York,  for  four-story 
masonic  temple  at  Guion  St.  and  South  Broadway  for  Masonic 
Guild,  F.  &  A.  M.  Bids  will  soon  be  received.  Estimated  cost, 
$70,000. 

N.  J.,  Bayonne — ^Official) — We  have  been  advised  that 
Board  of  Education  is  not  yet  ready  for  bids  for  public  school 
No.  4.     W.  J.  Fowley,  Secy.     Noted  Sept.  23. 

X.  J„  Bayonne — Board  of  Education  plans  addition  to 
School  No.  3.      Estimated  cost.  $75,000. 

X.  J.,  Holioken — Board  of  Education  plans  vacation  school. 
William   A.   Kerr,   Secy.    Bd.  , 

V.  J.,  Montolair — Starrett  &  Van  VIeck,  New  York,  pre- 
■  ed  plans  for  remodeling  old  high  school.  Estimated  cost. 
",1)00. 

\.  J.,  Xeirton — Board  of  Education  considering  new  high 
school. 

IV.  J..  Perth  Aniboy — J.  N.  Pierson  &  Son,  110  Smith  St.. 
preparing  plans  for  two-storv  office  building  at  Madison  and 
Smith  St.   for  Pratt-Brown   Co.      Estimated   cost,   $40,000. 

Sf.  J.,  Trenton — George  S.  Drew,  State  Arch.,  prepared  plans 
for  three-storv  concrete  addition  to  State  House  of  Detention. 
Estimated  cost,  $50,000. 

X.  J.,  Trenton — (Official) — Bids  will  be  received  until  noon, 
Oct.  19.  by  Alfred  Gaskill,  Dir.  Dept.  of  Conservation  and 
Development,  for  building,  plumbing  and  heating  and  elec- 
trical work  tor  laboratory  for  Department  of  Conservation 
and  Development.     Noted  Sept.  30.      (See  adv.) 

N.  J..  Yineland — Plans  prepared  by  George  S.  Drew.  State 
Arch..  Trenton,  for  dining  and  service  building  for  State 
Home   for    Feebleminded   Women.      Estimated   cost,    $50,000. 

N.  J.,  AVfldwood — .\11  bids  received  for  two-story  and  base- 
ment school  rejected  by  Board  of  Education.  New  bids  will 
be   received.      Noted    Sept.    2. 

I'enn.,     Bethlehem — Lodge     No.     283,     Free     and     Accepted 

sons,  will  build  temple  on  East  Broad  St.     Estimated  cost, 

i.iiOO. 

Pcnn.,  Dnquesne — Pennsylvania  R.R.  Co.  will  make  im- 
provements to  its  freight  terminal.  Estimated  cost,  $250,000. 
Alex   D.    Shand,    Philadelphia,    Ch.    Engr. 

Penn.,  Johnstonn — Knights  of  Pythias  contemplate  lodge 
Iniilding.  Estimated  cost,  $50,000.  H.  M.  Rogers,  Johnstown 
Tiust   Bldg.,   Arch. 

Penn.,  Johnston-n — Justin-Bergman  Co.  will  build  three- 
ly  building.      Estimated  cost,   $50,000. 

I'enn..  Lebanon — Bids  will  soon   be  rec 
-     ix200-ft.  brick  and  stone  high  school. 
-Vich.     Estimated   cost.   $175,000. 

Penn..  L.oean — Neff  &  Thomas.  Arch.,  Philadelphia,  pre- 
I'Mving  plans  for  building  for  Methodist  Episcopal  Congrega- 
tion.     Estimated   cost.    $50,000. 

Penn,  Philadelphia — Plans  being  prepared  by  J.  H.  Cook, 
Arch.,  for  three-story  addition  to  school.  Estimated  cost, 
$60,000. 


Penn.,  Philadelphia — Neft  &  Thomas,  Arch.,  preparing  plans 
for  one-Hlory  stone  church  for  Methodist  Episcopal  Church 
at   Logan.      Estimated  cost,   $50,000. 

Penn,,  PlttshurKh — I'ittsburgh  &  Lake  Erie  K.R.  Co.  will 
build  office  and  freight  warehouse  at  Smlthfleld  and  Carson  St. 

Penn„  Seranton — A.  J.  and  P.  J.  Casey,  Hotel  Casey,  have 
plans  lor  brick  and  steel  addition  to  their  hotel,  and  will  soon 
receive  bids.  McKenzle,  Voorhecs  &  Urcnlln,  1123  Broadway. 
New  York.   N.    Y..   Arch. 

I*rnu.,  WllkrK-Barre — William  Stoddard  Co.  will  build 
three-story  building  on  South  Main  St.  Estimated  cost, 
$50,000. 

Penn.,  Zellenopic — Church  will  be  built  by  Pittsburgh 
Synod  of  Evangelical  Lutheran  Church  at  its  Old  People's 
Home.     Estimated   cost,   $50,000. 

,,,    "*''••,  ^Vilmlnifton — According    to    press    reports    new    free 
library  building  will  be  constructed.      Estimated  cost,  $300,000. 

Md..  lialtlmorc — Plans  being  prepared  by  Baldwin  &  Pen- 
nington, Arch.,  for  church  on  Smith  Ave.  near  First  St.,  Mt. 
\\  ashington,  for  Sacred  Heart  Congregation.  Estimated  cost, 
$40.0(10. 

Ya.,  .SuiTolk — Citizens  voted  $70,000  bonds  for  police  station. 

W.  Ya.,  AVheelinK — Charles  W.  Bates,  Board  of  Trade  Bldg., 
preparing  plans  for  three-story  and  basement,  33xS0-ft.  bank 
and  office  building  for  Farmers  &  Merchants'  National  Bank 
R.   L.    Bowman,   interested. 

W.  Ya.,  \YheellnK — F.  P.  Farris,  Schmulbach  Bldg.,  pre- 
paring plans  for  two-story  and  basement  school.  Estimated 
cost,   $100,000. 

X.  C.  Wilkesboro — A  company  of  which  H.  H.  Rogers  Is 
Secy,   contemplates  hotel  at  Ninth  and  B  St.     Estimated  cost, 

Ga.,  Savannah — Bonds  for  $525,000  voted  by  citizens  for 
public  schools. 

La.,  .New  Orleans — City  contemplates  six-story  office  build- 
ing for  Sewage  and  Water  Board.     George  G.   Earl,  Supt. 

La,.  New  Orleans — Bids  will  soon  be  received  for  club  house 
for  Surf  Club  at  Spanish  Fort..  New  Orleans.  Estimated  cost, 
$75,000.     Vr.  J.  Deghers,  Deputy  City  Surveyor,   is  Dir. 

Tenn.,  Nashville — Board  of  Education  plans  to  build  Elliott 
School  and  Pearl  School.  Estimated  cost,  $71,800  and  $65,200 
respectively. 

Ky.,  Dawson  Springs — Brinton  B.  Davis,  Inter-Southern 
Bldg'.,  Louisville,  plans  hotel  at  Dawson  Springs.  Estimated 
cost,   $75,000. 

Ky.,  Louisville — State  Department  of  Agriculture,  Frank- 
fort, plans  e.xhibit  building  at  state  fair  grounds,  Louisville. 
Estimated   cost,   $150,000. 

Ohio,  Akron — Philip  Robinson,  Akron,  preparing  plans  for 
threi.-.story  office  building  at  9S0  East  Market  St.  for  Howard 
Realty    Co.      Estimated    cost.    $40,000. 

Ohio,  Canton — Plans  prepared  by  W.  S.  Epperson,  Arch., 
for    three-story,    100xl25-ft.    graded    school.      Estimated    cost. 

$60,000. 

Ohio,  Canton — Plans  prepared  by  W.  S.  Epperson,  Arch.,  for 
two-story,  70xl25-ft.  concrete  and  brick  church  for  Martin 
Luther  Church.      Estimated  cost.    $40,000. 

Ohio,  Cincinnati — Plans  prepared  by  John  T.  Comes.  Arch., 
Pittsburgh,  Penn.,  for  church  for  St.  Mary's  R.  C.  Church  at 
Erie   Ave.   and   Shady  Lane.      Estimated   cost,   $60,000. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  T.  M.  C. 
A.  building  at  Elm  and  Canal  St.  Elzner  &  Anderson,  Arch. 
Estimated   cost,   $380,000.      Noted   Sept.   2. 

Ohio,  Cincinnati — G.  W.  Drach,  Cincinnati,  prepared  plans 
for  addition  to  Betheada  Hospital.     Estimated  cost.  $40,000. 

Ohio,  Cleveland — Walter  R.  McCormack,  Bd.  of  Education, 
preparing  plans  for  administration  building  at  East  Sixth  St. 
and  St.  Clair  Ave.  for  city.  F.  G.  Hogan.  Dir.  of  Schools.  Es- 
timated   cost.    $1,250,000. 

Ohio,  Cleveland — Citizens  will  vote  Nov.  2  on  $1,000,000 
bond   issue   for   schools  and   improvements   to  schools. 

Ohio,  Cleveland — Cleveland  Lithuanian  Catholics  plan  club- 
house on  East  67th  St.  and  Edna  Ave.,  N.  E.  Estimated  cost, 
$100,000. 

Ohio,  Cleveland — Plans  prepared  by  George  F.  Hammond. 
Arch.,  for  ten-story  addition  to  Gillsy  Hotel.     Estimated  cost, 

$150,000. 

Ohio,  Cleveland — Plans  prepared  by  J.  Milton  Dyer,  Arch.. 
835  Cuvahoga  Bldg.,  for  hotel  for  John  W.  Schuster,  1833 
East   12th  St.      Estimated   cost,   $250,000. 

Ohio,  Cleveland — Plans  being  prepared  by  Knox  &  Elliott. 
Arch.,  for  coliseum  for  J.  A.  Wigmore  &  Co.,   1330  Williamson 

Bldg.     Estimated  cost,  $150,000. 

Ohio,  Cleveland — Rev'sed  plans  being  prepared  by  O.  K. 
Stapf,  Rose  Bldg..  Cleveland,  for  three-story  addition  to 
Chamber  of  Industry  Building  at  Franklin  and  West  25th 
St.      Estimated  cost,   $40,000.      Noted   Aug.    26. 

Ohio,  Dayton — Bids  will  be  asked  in  about  thirty  days  by 
Albert  Pretzinger  and  Edward  P.  Mussleman.  .\rch..  1155 
Reibold  Bldg.,  for  building  for  B.  P.  O.  E.,  Lodge  No.  56. 
Estimated  cost,  $75,000. 

Ohio,  Toledo — Plans  being  prepared  by  H.  L.  Ottenheimer. 
Arch..  105  West  Monroe  St.,  Chicago,  for  temple  at  Scottwood 
and  Acklin  Ave.      Estimated  cost,   $75,000. 

Ohio,  AVashlnston  C.  H. — Baltimore  &  Ohio  Southwestern 
R.R.  is  having  plans  prepared  for  new  station.  P.  L.  Stuart, 
Baltimore.  Md..   Ch.   Engr. 

Ohio.  Woodsfield — Citizens,  according  to  press  reports,  will 
build  school.     Estimated  cost,  $50,000. 

Ohio,  Yonnesta^vn — Salvation  Array  contemplates  indus- 
trial   relief   building.      Estimated   cost,    $40,000. 

Ind..  ,\urora — Baltimore  &  Ohio  Southwestern  R.R.  is  hav- 
ing plans  prepared  for  station  at  Aurora.  'P.  L.  Stuart,  Balti- 
more.   Md..    Ch.    Engr. 
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Iiul..  l,oBanMi.or«— David  Maurice,  J,  Balf  :in(l  others, 
Lifavette  will  build  livo-story  hotel  at  Third  St,  and  Uroad- 
wav.'    Estimatod    cost,    $100,000. 

Ind.  Owensvllle — Bids  will  be  received  about  Nov.  1  by 
Tacob  W  Mauck,  Township  Trustee,  tor  two-story  and  base- 
ment 105xl75-ft.  school.  Estimated  cost,  ?65,000.  J.  W. 
Gadd'is,   Vincennes.    Arch. 

Iiiil.,  Ri.-hui»ii€l— Citizens   plan   school  at   estimated   cost  ot 

■  nil  Terre  Ilnute— Board  ot  School  Trustees  will  have 
plans  preptrod  tor  school  at  25tl;  St.  and  Fourth  Ave.  and  for 
school  on  Katader  site.      Kstimated  cost,   $200,000. 

Hid..  Terre  H«ute— (Offlcial)— Bids  will  be  received  until 
3  n  m  Oct  15,  bv  A.  H.  Hubbard,  care  of  William  K.  Hamil- 
ton, ferie  Haute",  tor  masonic  temple.  Estimated  cost,  $90,- 
000.'      Noted    Sept.    23. 

Mich.,  Detroit— Louis  Kamper,  Detroit,  preparing  plans  for 
ten-story  buildinB'  at  35  Washington  Bldg.  for  J.  B.  Book,  Jr., 
Detroit.  ^         i-,    ^  ,i: 

Mleh..  Detroit— (Omcial)— Bids  will  be  received  until  4;15 
n  m  Oct  12  by  Charles  A.  Gadd,  Secy.,  Bd.  of  Education,  for 
26-rbom  school  on  Central  and  Honorah  Ave. 

Ill  ChlcaKO— First  Baptist  Church,  38th  St  and  South  Park 
Av '.  and  immanuel  Baptist  Church  will  bui  d  church  on  site 
ot  present  Immanuel  church.     Estimated  cost,   $500,000. 

Ill  Chleaeo — Bids  will  be  received  about  Oct  10  for  ftve- 
sto'v,  40oSoO^,  brick  and  stone  building  for  Pennsylvania 
R  R    Co      Price  &  Mcl>anahan,   Philadelphia,   Penn.,  Arch. 

'  III..  ChlenKO— State  Street  Theater  Co  will  build  theater 
on  State  St.  b.tween  .Jackso.i  Blvd.  and  Van  Buren  .St.  Esti- 
mated cost.  $fiOO,000.  ,  „,  ,  , 
III..  ChieaK.— Methodist  Book  Co.,  1020  South  Wabash 
Ave.,  will  build  four-story  office  ^"",<^''"B  at,730  Rush  St. 
Whitelock    A.    Shank,    Arch.      Estimated    cost,    $200,000. 

III..  C-hloaBO— Auburn  Park  Masonic  Temple  Association 
will  build  tour-story  and  basement  store  and  lodge.  iiSti- 
mated    cost,    $100,000. 

III..  Forrcstoii— Winnebago  County  Board  of  Supervisors 
voted  $190,000  bonds  tor  improvements  and  addition  to  couit 
house      A  four-story   addition   will  be  built. 

III..  Monmouth— (OfflciaD-Bids  will  be  received  until  Oct. 
'O  bv  W.  W.  Brent,  City  Clk.,  tor  city  hall  Temple  &  Bur- 
rows". Davenport,  Iowa,   Arch.      Noted   .\ug.   26. 

Ul  Rock;  Island— Bids  will  be  received  about  Oct.  S  by 
Board  ot  Education  tor  three-story,  82xl30-ft.  school  at 
Ninth  St.  and  12th  .Ave.  Olof  Z.  Cervin,  Arch.  Noted  July  29. 
III..  Sterline— County  Supervisors  ot  Winnebago  County 
authorized  addition  to  Rocktord  court  house  at  estimated  cost 
ot   $200,000. 

Wis.,  Faycheedah— State  Control  Board  plans  to  build  re- 
formatory for  women.     Estimated  cost.  $175,000. 

Wis.  Milwaukee — Board  of  Education  will  build  two-story 
brick  school.     Estimated  cost.   $78,000. 

-WiM..  Superior— Plans  being  prepared  by  Van  Ryn  &  De 
Gelleke.  Milwaukee,  for  three-story  and  basement  training 
school  for  State  Board  of  Normal  Regents.  Estimated  cost, 
$80,000. 

Iowa.  .Mason  City— A.  L.  Rule  contemplates  seven-story 
business   building.      Estimated   cost.    $200,000. 

Iowa,  Nevada— Citizens  voted  $90,000  bonds  for  new  school 
and  tor  remodeling  high  school. 

Iowa.  Rock  Rapids— Bids  will  be  received  until  9  a.m.    Oct. 
IS     bv   E    J     Riegel,   County   Audr.,    for    three-story   and    base- 
ment court   hoi!sf      Joseph   Schwartz,  Sioux   Falls,  S.   D.,  Arch. 
Iowa,    Waterloo— Sacred    Heart    Church    Congregation    con- 
templates parochial  school.     Estimated  cost,  $50,000. 

Kan  Wellington— construction  ot  $50,000  T.  M.  C.  A. 
building   contemplated.      G.   A.   HoUiday,   Secy. 

Kan.,  Wichita— Board  of  Education  contemplates  school 
Estimated   cost,   $100,000. 

Neb..  Clearwater- Bids  will  be  received  until  noon,  Oct. 
12  "by  F.  F.  Hansen,  Secy.  School  Bd.,  for  high  school.  R.  A. 
Bradley    &   Co..   Hasting,    Arch. 

Neb..  HastinKs— Bids  will  be  received  about  Oct.  15  by 
r  W  Way  Co^  Arch.,  Hastings,  tor  four-story,  44xl20-ft. 
mo\Mng  picture  theater  and  office  building  for  William  Brach. 
S  D..  Brookings — Bids  will  be  received  until  10  a.m.,  Oct. 
19  by  St.ate  Board  of  Regents,  State  College  for  four-story 
brick  dormitory  for  State  College.  Joseph  Schwarz,  Sioux 
Falls,  Arch. 

Mont..  Butte— Bids  will  soon  be  i-eceived  by  Max  Daniels 
Butte,  for  motion  Picture  theater  for  W.  H.  Swanson,  bait 
Lake  City,  Utah.     Estimaterl  cost,  $200,000. 

Mo.,  Kansas  City— Plans  prepared  by  Smith  Rea  &  Lovitt 
Finance  Bldg.,  Kansas  City,  tor  one-story  anUasement  49  Ax 
113 V.  ft.,  relnforced-eonciete  building  at  14th  and  Mam  St. 
for  Crow-Van  Evera  Realty  Co. 

Mo.,  St.  .loseph— Bids  will  soon  be  received  f<V  Junior  high 
school  at  Fourth  and  Highland  Ave.  R.  Meyer,  Lincoln  Bldg.. 
Arch.     Estimated  cost.   $125,000. 

Mo.,  St.  .loseph— Bids  will  be  received  until  Oct  28  tor 
three-story,  fiOxl20-ft.  office  building  at  Seventh  and  Francis 
St.  for  W  F.  Kirkpatrick,  721  FcU'' .  St.^  Walter  Boschen, 
Tootle-Lemon    Bank    Bldg.,    Arch.      Estimated    cost.    $50,000. 

Mo.,  St.  Lonis— Citv  plans  election  to  vote  on  $450,000  for 
indu;.trial   school   and   tuberculosis  hospital. 

Mo.,  St.  I.ouis- Columbia  Novelty  Co.  secured  site  at  12th 
and  Clinton  St.  and  will   build  motion-picture  theater. 

Ark.,  Pine  Bluff— Frank  Blaisdell  Little  Rock  preparing 
plans  for  Catholic  Church.      Estimated  cost,   $50,000. 

Ter..  r«rsieanna— Contract  awarded  to  J-  C.  JOPLIN  & 
BRO  Beattv  Bldg.,  Houston,  at  $70,658.  for  dining  hall  for 
State'  Orphans'  Home.  Noted  Sept.  23. 


-Edgar    Zielian,    Dallas,    preparing    plans 
Estimated   cost,    $500,000. 


tor 


Tex.,    Unllas 

apartment    hotel.      ^^ ,    , 

Tex..  El  Paso — Plans  being  prepared  by  Gibson  &  Robert- 
son Arch.,  tor  building  tor  Mt.  Franklin  Country  Club  near 
El   Paso.      Estimated  cost,  $40,000. 

Tex..  El  Paso — Plans  being  prepared  by  Trost  &  Trost, 
El  Paso,  tor  nine-story,  30xl40-ft.  reinforced-concrete  hotel 
for  Z.  T.  White.  Bids  will  be  received  about  Jan.  1.  Estimated 
cost,   $150,000. 

Tex..  Lubbock — (Offlcial) — Citizens  voted  in  favor  ot  $100,- 
000  bonds  for  court  house.  E.  R.  Haynes,  County  Judge. 
Noted  Sept.   9. 

Tex..  Marlin — Citizens  voted  in  favor  of  $120,000  bonds  for 
high   school   and   sewer   system. 

Tex..  Nacogdoches — Bids  will  be  received  until  Oct.  12  by 
F  H  Tucker,  Pres.,  Bd.  of  Education,  for  high  school  and 
addition     to     ward     school.       Estimated    cost,     $45,000.       Noted 


Sept.   9. 

Tex..  San  Angelo — C.  H.  Powell  and  associates  plan  new 
hotel.     Estimated  cost.  $200,000. 

Okla.,  Norman — Bids  will  be  received  until  Oct.  27  for  four- 
story  and  basement,  60xl20-tt.  science  hall  tor  University  of 
Oklahoma.  J.  W.  Hawk  and  J.  O.  Parr,  Oklahoma  City,  Archs. 
Estimated  cost,  $100,000.     Noted  Aug.  12. 

Aril..  Plag.staff — Bids  will  soon  be  received  for  dormitory 
at  Northern  Arizona  Normal  School  by  Normal  School  Board. 
Estimated  cost,  $48,000. 

■Wash.,  Seattle — Plans  being  prepared  by  J.  Kingsley,  Arch  , 
1260  Empire  Bldg.,  for  addition  to  Seward  School  for  Board 
ot  Education. 

Wash.,  Seattle — Bids  being  received  for  two-story  and 
basement  settlement  home  for  Council  of  Jewish  Women,  ISth 
Ave  S.  and  Main  St.  Marcus  B.  Pretica,  Pantages  Theater 
Bldg..    Arch.      Estimated    cost,    $50,000. 

Wash..  Seattle — Bids  will  be  received  until  Oct.  27  by  Board 
of  Regents,  University  of  Washington,  for  university  build- 
ing.     Estimated   cost,    $150,000. 

Ore..  The  Dallas — Masonic  Lodge  will  rebuild  temple  which 
was  recently  destroyed  by  fire.     Estimated  cost,  $100,000. 

Calif..  L.OS  Angeles — J.  Martin  Haenke  &  Co.,  Van  Nuys 
Bldg..  preparing  plans  for  additional  buildings  for  Hunting- 
ton School  for  Girls,  Oneonta  Park.  Florence  and  Mary 
Housel,    owners. 

Calif.,  San  Francisco— Cogswell  Polytechnic  College  will 
rebuild  its  building  at  26th  and  Folsom  St.  Estimated  cost. 
$105,000. 

Calif..  Ventura — Bids  will  be  received  until  noon,  Oct.  IS, 
bv  W  F  McClure,  State  Engr.,  Sacramento,  for  two  cottages 
and  detention  building  at  California  School  for  Girls. 

Out.,  Scarborough— Scarborough  Township  will  build 
school.      Estimated  cost,   $40,000. 

Out..  Toronto — Board  of  Education  plans  school  on  Bledhill 
Ave.      Estimated    cost,    $55,395. 

Out..  Toronto— Canadian  Pacific  Ry.  Co  will  build  station 
at  North  Toronto.  Estimated  cost,  $125,000.  J.  T.  Arundel, 
Toronto,   Supt. 

Ont..  Toronto— Standard  Oil  Co.,  represented  in  Canada  by 
Imperial  Oil  Co..  will  build  eight-story  office  building  at 
Church  and  Court  St. 

Out..  Toronto— Board  of  Education  granted  permit  tor 
school   on  Bartlett  Aw.     Estimated  cost,   $52,900. 

Alta..  Cardston— Citizens  will  build  school.  Estimated 
cost,  $50,000.     James  W.  Low,  Treas. 

Bids    In    and    Contracts    .\warded 
N     H      JatlTey— Contract  awarded   to  McNALLY   BUILDING 
CO     'Gardner,   Mass.,  at  about    $40,000,  for  high  school. 

N.  H.,  Portsmouth— Contract  reawarded  to  LORD  &  PER- 
KIN.S,  Berwick,  Maine,  at  about  $50  000  tor  2% -story  buck 
children's  home  for  Chase  Home  tor  Children.  Noted  Sept.  16. 
Mass  BHghton— Contract  awarded  to  McGAHEY  OCON- 
NTOR  Main  St  Cambridge,  at  about  $200,000,  for  two-story 
and  ■base'menV:     8?xl52-ft.,'   brick     school     tor     St.     Anthonys 

Mnss  Dorchester — Contract  awarded  to  JOSEPH  M. 
DOLAN.-194  s'ydney  St.,  Cambridge,  for  parochial  school  tor 
St.  Georges  Church. 

Mass..  Easthampton— Contract  awj'ded  to  H.  WALES 
LINES  CO  Meriden,  Conn.,  at  about  $175,000,  for  doimitoiy 
,nd  service   building  tor  Williston  Seminary. 

Mass  Gardner— Contract  awarded  to  JOSEPH  GARNEAU 
BA?'DW'iNVILLE,  Pembleton,  at  $150,000,  for  two-story  and 
basement  S5xl05-ft.,  brick  store  and  office  building  tor 
Robichaud   &   Mountain,   Gardiner. 

R.  I..  Pro.-idence-Contract  awarded  to  O.  D  PURINGTON 
X~  CO  625  Industrial  Trust  Bldg.,  at  about  $80,000,  toi  alteia 
Uonsto  store   for  M.    Misch,    Misch    Bldg.,    Providence. 

R.  I..  Providence— (Offlclftl)— Contract  awarded  to  NOR- 
CROSS  BROS  CO.,  Worcester,  Mass.,  .for  Central  Baptist 
Church  at  Wayland  and  Lloyd  Ave.  Estimated  cost,  $150,000. 
Noted  Sept.   23. 

N  Y  Cortland— Contract  awarded  to  MITCHELL  REY- 
NOLDS CO.  Binghamton,  at  $10,000,  by  Cortland  Carriage 
Goods  Co. 

St     New   York,  at   $150,000,   for  seven-story,   75xl00-ft.   storage 
building  tor  Kirkman   Sons  Co. 

N  I  Newark— Contract  awarded  to  HEDDEN  .CONSTRUC- 
TION'cO  a'  about  $^60,000,  for  two-story  office  building  at  773 
Broad   St     tor   Prudential    Insurance   Co. 

Penn..  Philadelphia-ConU^act  awarded  to  A RELBO^^^^ 
&  SONS  CO.,   41   South  15th  St.,  at   $60,000,  for  three  stoi  > 
baseriTent     32x65-tt.    school    at    30th    and    Gordon    St.      Noted 
Sept.  33. 
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I'enii.,  KlvrriildF — Contract  awarded  to  L.  H.  PECHT  & 
SONS  at  about  $25,000  for  two-story,  99xl30-ft..  brick  fatti)ry 
for   Caipt'Uter   Steel    Co. 

>l.l..  Iliiltimore — Contraot  awarded  to  CONSOLIDATRD 
K.\i;i.\i:i:Kl.\a  CO.,  243  Calven  BMb..  Daltlmore.  for  Hess 
M.ninii:il  nispensary  at  Madison  St.  and  Rutland  Ave.  for 
UfhiTw   Hospital.      Estimated   cost,   $40,000. 

Ohio.  Akron— (Otlicial)— Contract  awarded  to  HUNKER- 
<'ii\k|.:y  construction  CO.,  Cleveland,  at  $175,000,  for 
lour-story,  125xl4r)-ft.  club  house  for  Firestone  Tire  &  Rubber 
Co.      Noted   Sept.    30. 

Ohio,  Cincinnati — Bids  were  received  by  Board  of  Educa- 
tion tor  new  East  Side  High  School  from:  Ferro  Concrete  Con- 
struction Co.,  Cincinnati,  $452,519,  and  Ohio  Building  Co., 
$45S.Si;o.      Noted    July    29    and    Sept.    Ifi. 

Ohio,  (levelnnd — Contract  awarded  to  REAUGH  CON- 
STRUCTION CO.,  2S35  East  51st  St.,  Cleveland,  at  $45,000,  for 
office  and  warehou.se  at  East  79th  St.  and  St.  Clair  Ave.  for 
White   Sewing  Machine   Co.      Noted  Sept.    16. 

Ohio,  ColumlMiN — Contract  awarded  to  AUGUST  ROEHR. 
Bucyrus.  at  about  $40,000.  tor  two-story  addition  to  Indianola 
Methodist   Episcopal  Church  at   1887   Summit  St. 

Ohio.  Dnyton — Bids  were  received  Sept.  16  by  Board  of 
Education  for  two-story  addition  to  Steele  High  School  as 
follows:  J.  .\lbert  Berry.  Dayton.  $49,575:  Structural  Con- 
crete Co..  Dayton,  $46,900,  and  Ernest  Kroemer,  Dayton. 
$44,743. 

Ohio,  Riehnood — Contract  awarded  to  FR.\NKI>IN  CON- 
STRUCTION CO..   Columbus,   at  about   $40,000,   for  school. 

Ohio.  Steiibenville — (Official) — Contract  awarded  to  .lAMES 
A.  COYNE.  Steubenville.  at  $63,107,   tor  school.     Noted  Sept.  2. 

Mieh..  Griind  KnpidN — (Official) — Contract  awarded  to 
HOMER  &  KEI.I-Y.  Grand  Rapids,  at  $SS,293,  for  armory  for 
Grand  Rapids  Battalian.     Noted  Sept.  26. 

111.,  OblonK — Contract  awarded  to  N.  S.  INKERD.  Bedford, 
Ind.,  at  $46,409,  for  three-story  and  basement  school  by  School 
Board. 

«'is..  .Mon«>e^Contract  awarded  to  WAGNER  &  BAU- 
MANN.  Monroe,  at  $53,835,  for  two-story,  75xll5-ft.  brick 
school. 

lo^Ta.  De.s  MoineH — Board  of  Education  awrarded  contract 
for  new  dental  building  to  CHARLES  FRANKLIN,  Iowa  City, 
.It   S130.SOO. 

Iowa.    Grundy    Center — Contract    awarded     to    STAND.XRD 

■'  INSTRUCTION     CO..     Minneapolis,     Minn.,     at     $61,000,     for 
SI  hool.     Noted  Aug.   19. 

Iowa,  AVaterloo — Contract  awarded  to  M.  BLITSCH  for 
137xl50-ft.  warehouse  at  Center  St.  and  Fairview  Ave.  for 
Iowa  Real  Estate  and  Investment  Co.     Estimated  cost,  $30,000. 

Miun.,  Maynard — Contract  awarded  to  BMIL  JOHNSON, 
Minneai  ilis,  at  about  $40,000,  for  three-story  school.  Noted 
Sept.    16. 

Mont .  (;iaN^on- — Contract  awarded  to  G.  W.  Bell,  at  about 
$75,000.  by  Rundle  Land  &  Loan  Co.  for  three-story.  90xl30-ft. 
brick   and   concrete   business   building  on   Secotid   Ave. 

Mo.,  Kanxas  City — Contract  awarded  to  POGEL  CON- 
STRUCTION CO..  515  Reliance  Bldg.,  tor  five-story  reinforced- 
concrete  building  at  1600  Oak  St.  for  Southwest  News  Co., 
410  East  Ninth  St. 

Okla.,  Tul.>«a — Contract  awarded  to  CHRISTOPHER  & 
SIMPSON.  St.  Louis.  Mo.,  at  about  $250,000,  for  ten-storv 
building  at  Fourth  and  Boston  St.  tor  S.  Gallais. 

AVash.,  Medical  Lake — (Official) — Contract  awarded  to 
BOY'AJOHN-ARNOLD  CO..  Panama  Bldg..  Portland.  Ore.,  at 
.5227.000,  by  State  Board  of  Control  for  building  for  Feeble 
Minded.     Noted  Sept.   16. 

Wash.,  Seattle — Contract  awarded  to  A.  'W.  (5UIST.  Hoge 
Bldg..  at  about  $55,000.  for  four-story.  45xl08-ft.,  business 
block  for  Puget  Sount  News  Co.  at  Second  and  Virginia  St. 
Noted  July  29. 

AVash„  Vanconver — (Official) — Contract  awarded  to  S.  C. 
ERICKSON.  Tacoma.  at  $58,654.  by  Board  of  Control,  (llympia, 
for  state  school  for  blind.     Noted  Sept.  16. 

Calif.,  Orovllle — Contract  for  Hall  of  Records  for  Butte 
'  ountv  awarded  to  AVESTERN  BUILDING  &  ENGINEERING 
I'O.,   San  Francisco,   at  $43,843 

Calif..  Sacramento — Contract  awarded  to  TT.  E.  KIER 
'INSTRUCTION  CO..  American  National  Bank  Bldg..  San 
Hiego,  at  $34,999,  for  two  patients  cottages  at  State  Engineer- 
ing Department. 

Ont..  Toronto — Contract  awarded  to  PETER  LYLE  CON- 
STRUCTION CO..  Montreal.  Que.,  for  Union  Station  on  Front 
St.        Estimated   cost,    $3,000,000.     M.   (Griffiths,  Supt. 


The  AuMtin-Western  Road  Maciiinery  Co..  with  general  of- 
fices in  the  Karpen  Bldg..  Chicago.  111.,  has  opened  an  office 
at  314  Bulletin  Bldg.,  Philadelphia,  Penn.  E.  M.  Terwilliger 
has   been    placed    in   charge. 

The  American  Locomotive  Co..  30  Church  St.,  New  York. 
N.  Y.,  at  the  last  meeting  of  the  Board  of  Directors  appointed 
J.  O.  Hobby,  Jr.,  as  Treasurer 

The  General  Waterproofine  Co.,  of  Pittsburgh,  Penn.,  has 
been  recently  incorporated  and  has  begun  business  with 
offices  at  550  Century  Bldg.  The  company  will  sell  materials 
for  use  in  waterproofing  work  and  its  contract  department  will 
execute  \\'ork  under  contract  or  supervision  on  all  classes  of 
^vaterproofing  construction  in  general  building  operations. 
H.  E.  Hollingsworth,  formerly  on  the  engineering  staff  of  the 
Palisades  Interstate  Park  Commission  at  New  York  City,  is 
Vice-Pres.   and   Gen.   Mgr.   of   the    company. 

The  Pcdrick  Tool  *  Machine  Co.,  3640  North  Lawrence  St., 
Philadelphia,  Penn..  has  recently  purchased  the  business  of 
the  Sterling  Machine  Works,  manufacturers  of  tool  grinders, 
and  will  continue  the  businesss  after  a  reorganization. 


Ki!lCI,.\.M.\TIO\    PROJECTS    FOB    I01« 

The  funds  apropriated  by  Congress  for  reclamation 
projects  during  the  fiscal  year  1916  have  been  apportioned  to 
the  various  projects  by  the  Reclamation  Service  to  tho  amount 
of  $10,948,834.69.  To  each  project  has  been  allotted  the 
amount  of  money  necessary  to  carry  on  this  work  economi- 
cally during  the  period  from  July  1  1915,  to  June  30,  1916,  as 
lollows:  Salt  River  project,  .Vriz.,  $537,054;  Yuma  project. 
Ariz-Calif.,  $659,560;  Orland  project,  Calif.,  $70,195;  Grand 
Valley  project,  Colo.,  $561,284;  Uncompahgre  project,  Colo., 
$375,423:  Boise  project,  Idaho,  $1,039,943:  Minidoka  project, 
Idaho,  $328,163;  Jackson  LaJie  Enlargement.  Idaho-Wvo., 
$475,713;  Garden  City  project.  Kan..  $1,592;  Huntley  project, 
Mont..  $120,008;  Milk  River  project,  Mont.,  $422,322;  St.  Mary 
Storage.  Mont..  $473,852;  Sun  River  project.  Mont..  $719,940: 
Lower  Yellowstone  project.  Mont.-N.  D..  $46,923;  North  Platte 
project.  Neb.-Wyo..  $272,053;  Ft.  Laramie  Unit,  Neb.-Wyo., 
$644,231;  Truckee  Carson  project.  Nev..  $190,069:  Carlsbad 
project,  N.  M.,  $102,379;  Hondo  project.  N.  M..  $4,038;  Rio 
Grande  project,  N.  M.,  $404,570;  Elephant  Hutte  Storage.  N.  M., 
$607,387:  North  Dakota  pumping  project.  N.  D..  $20,034:  Law- 
ton  project,  Okla.,  $40,022;  Umatilla  project.  Ore..  $294,751; 
Klamath  project,  Ore.-Calif..  $164,863;  Belle  Fourche  project, 
S.  D..  $143,949:  Strawberry  Valley  proji-ct,  Utah.  $392,944; 
Okanogan  project.  Wash.,  $51,008:  Yakima  storage.  Wash., 
$559,731:  Yakima-Sunnyside  Unit,  $278,076;  Tieton  Unit.  Wash.. 
$51,959;  Shoshone  project,  Wvo.,  $419,299.  'lotal  for  primary 
projects,   $10,473,350.26. 

In  addition  the  following  allotments  were  made  for  pre- 
liminary investigations,  secondary  projects:  Colorado  River 
Basin.  Ariz.-Calif..  $25,000;  Iron  Cafion  CoSperation,  Calif., 
$25:  Pitts  River  cooperative  work.  Calif..  $25;  Shasta  County 
cofiperative  work.  Calif..  $100;  Lassen  Coluntv  cooperative 
work.  Calif..  $50;  General,  investigations.  Calif..  $5,000;  Walker 
River  Investigations.  Nev..  $50;  (Columbia  River  cooperation. 
Ore.,  $7,500;  Pecos  River  Investigation,  Tex.,  $900;  unallotted 
to  specific  investigations,  $11,325.  Total  for  secondary 
projects.   $50,000. 

On  July  1,  1915,  there  were  av.ailable  for  immediate 
expenditure  from  the  bond  loan  and  reclamation  fund  $10,198.- 
769.44.  The  expected  accretions  to  the  fund  from  July  1.  1915, 
to  June   30.    1915.    will   bring   this   amount   up   to    $17,198,769.44. 

C.\T.\L,OG    NOTICES 

Busch-Suler  Bros.  Diesel  Engine  Co..  St.  Louis.  Mo.  Pamph- 
let. Appleton  (Wis.)  water  works.  Combined  filtration  and 
Diesel  engine  pumping  station.      Illusti-ated,   20  pp.,    7x10   in. 

Wettlauer  Bros.,  99  Oak  St.,  Buffalo,  N.  Y.  Circulars. 
Heart-shaped  mixers  for  concrete,  mortar  or  plaster.  Illus- 
trated. 

A.  D.  Granger  Co.,  90  West  St.,  New  York.  Bulletin  No. 
2.  Oswego  internally  fired  water  tube  boilers.  Illustrated,  16 
pp.,    8x10^4    in. 

Sullivan  Machinery  Co.,  122  South  Michigan  Ave..  Chicago. 
111.  Bulletin  No.  72.  Sullivan  drill  sharpener.  Illustrated. 
24   pp..    6x9    in. 

The  Brown  Hoisting  Machinery  Co..  Cleveland,  Ohio.  Cata- 
log IT.  Brownhoist  transfer  cars  and  larries.  Illustrated,  32 
pp.,    6x9    in. 


Detroit  Steel  Products  Co,  Detroit,  Mich.  Catalog.  Lumina 
solid  steel  windows,  doors  and  partitions.  Illustrated,  48  pp., 
SiAxll  in. 

The  Electric  Storage  Battery  Co.,  Philadelphia.  Penn.  Hand 
Book  H  L.  Low  voltage  isolated  electric  light  and  power 
plants  with  the  Chloride  Accumulator.  Illustrated.  52  pp.. 
6x9  in. 

Trussed  Concrete  Steel  Co..  Youngstown,  Ohio.  Catalog. 
Kahn  Mesh  for  reinforcing  concrete.  Illustrated.  32  pp..  oVaxS 
in.  Bulletin.  Fireproof  floors  and  bearing  partitions  of 
pressed   steel    construction.      Illustrated,    16    pp.,    8%xll    in. 

Morse  Chain  Co.,  Ithaca,  N.  Y.  "Chain  of  Evidence."  Pub- 
lication No.  14.  Large  Power  Drives.  Illustrated.  20  pp.. 
6x9  in. 

James  B.  Clow  &  Sons.  Harrison  Street  Bridge.  Chicago.  111. 
Catalog.  "Wasting  a  Million  A  Day — How  to  Save  It." 
Plumbing  fixtures  for  industrial  purposes.  Illustrated,  52  pp 
9x12   in. 

Austin  Bros.,  Dallas.  Tex.  Catalog  and  Handbook.  Road- 
making  machinery,  steel  bridges,  structural  steel,  metal  cul- 
verts, tanks,   etc.      Illustrated.   280   pp.,   4'ix7   in. 

Robert  W.  Hunt  &  Co..  2200  Insurance  Exchange.  Chicago, 
111.  Series  of  Booklets.  Specifications  for  highway  bridges, 
paving  brick.  Portland  cement,  adopted  by  the  American 
Society  for  Testing  Materials.  .Specifications  for  creosoted 
wood  blocks,  adopted  by  the  Association  for  Stan(3ardizing 
Paving   Specifications.      Specifications   for   steel    rails. 

American  Well  Works,  Aurora.  111.  Bulletin  No.  141. 
Methods  of  Constructing  Large  Capacity  Deep  Wells.  Illus- 
trated.   40   pp.,    T^KlO^:    in. 

The  .American  Rolling  Mill  Co.,  Middletown,  Ohio.  Catalog. 
"Armco"  iron  rust-resisting  products.  Illustrated,  64  pp.,  6x9 
in.  Pamphlet.  "Defeating  Rust — The  Story  of  Armco  Iron  " 
Illustrated.    46   pp..    6x9    in. 


Mead-Morrison  Mfg.  Co..  East  Boston,  Mass.  Pamphlet  No. 
106.     Belt  hoists.     Illustrated.  4  pp.,  6x9  in. 

The  Baldwin  Locomotive  '^''orks.  Philadelphia,  Penn.  Record 
No.  SI.  Triple  articulated  compound  locomotives.  Illustrated. 
30  pp.,  6x9  in.  Record  No.  82.  Locomotives  for  export.  Illus- 
trated, 32  pp..  6x9  in. 


The  TropenaM  Converter  Co.,  Engineer.  .")0  Church  St..  New 
York,  has  moved  to  its  new  laboratory  at  2243  Nostrand  Ave.. 
Brooklyn,  N.  Y.  The  New  York  office  will  be  continued,  but 
all  business  of  an  executive  nature  wfll  be  transjicted  at 
the  new  address. 
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RAPID  TRANSIT    SYSTEM — NEW   YORK, 
Spotion    Nos.    1    and    3,    Route    Nos.   36,   37   ni 


$1   00 

$0.50 

1.00 

.50 

2,70 

1   00 

flO 

40 

1.10 

.40 

1.10 

.40 

1.90 

1.00 

85  00 

100  00 

.90 

40 

15  00 

12  00 

54.00 

30  00 

10  00 

4,00 

Bids  were  received  Aug.  3  by  the  Public  Service  Commis- 
sion for  the  construction  of  the  station  finish  on  Route  No.  50 
of  the  Queensboro  Subway  extension,  and  Section  Nos.  1  and  3, 
Route  Nos.  36  and  37,  of  the  Corona  Klevated  R.R.,  from:      (A) 


5000  lin.ft.  stairways,  wood,  street  to  i 

5700  lin.ft.  stairways,  wood,  mezzanine  to  platform 

3400  lin.ft.  stairways,  iron,  mezzanine  to  platform 

1350^q.(t.  stair  landings,  wood,  straight  (street  to  mezzan- 
ine)    

320  sci.ft.  stair  landings,  wood,  offset  (street  to  mezzanine) 

1250  sq.ft.  stair  landings,  mezzanine  to  platform 

650  lin.ft.  straight  or  offset  with  checkered  steel  plate 
(mezzanine  to  platform) 

31  tons  st«el  column  hangers,  etc..  supporting  stairs 

1300  sq.ft.  concrete  street  landings 

40cu.yd.  concrete  foundations  for  columns. . . 

25  concrete  or  brick  manholes 

IScu.vd-  rock  excavations 

9600  lin.ft.  oak  handrails 

6800  sq.ft.  canopies  over  stairways 

30  canopies  over  street  landings 

67,400  sq.ft.  canopies  over  side  train  platform .  ,  , 

48,600  sq.ft.  canopies  over  island  train  platform 

30,100  sq.ft.  special  over  side  platform  (concrete  station) .  . 

2000  lin.ft.  type  "A"  railing  stairs,  street  to  mezzanine.  .  . 

900  sq.ft.  type  "B"  grille  railing  on  stairs 

150  lin.ft.,  type  "C"  railing 

50  lin.ft..  type"D",  railing -  . 

2500  lin.ft.,  type  "E."  railing  around  stair  wells 

1050  lin.ft..  type  "F,"  low  level  railings 

5S00 sq.ft.,  type  "G."  high  railing 

3550  lin.ft.,  ty[>e  "K,"  train  platform  railings. . 

70  additional  high  posts,  2^  in.  tubing 

360  lin.ft.,  pipe  raihngs. 

40  metal  screens  for  stove  recesses 

325  lin.ft..  type  "L."  level  railings 

1500  lin.ft.,  type  "M."  service  railings 

6300  lin.ft.,  type  "N."  railings  on  concrete  structures 

4700  lin.ft.  wind  screen  drop  sash  on  train  platform 

320  sq.ft.  wind  screen,  fixed  or  swing  sash,  including  stair- 


vay . 


lO.SOb    sq.ft.    vrind    screen    drop    sash    along    side    track 
Queensborough  Bridce  platform  - 
■      ■  rnihii--s  "       ' 


un  train  jilatforms 

ig  standards  on  island  train  platform. . . 
n  concreti^  railings  on  train  platform. . . 

vood  floors  on  train  platforms 

concrete   slab   floor,    including 


235  standa 

12  standards  ( 

132.200  sq.ft. 

12,800  sq.ft.,  8-in.  concrete  slab  floor,  including  water 
proofing,  etc 

230  sq.ft.,  1 1  i-in.  concrete  slab  floor,  including  water  proof- 
ing, etc 

100  cu.ft.  non-encasing  columns,  beams  and  girders 

280  cu.ft.  concrete  copings 

250  sq.ft.  additional  cement  finish  on  concrete  as  required, 
section  148 

1725  lin.ft.  platform  edge  construction  supported  on  street 
angles 

350  lin.ft    platform  edge  construction  supported  on  wood 


3.75 

3.50 

1   10 

1.30 

3  30 

4  00 

3  SO 

4  00 

4   .-lO 

4.00 

4   3; 

4  00 

85 

1.25 

4.40 

4  00 

10  50 

10  00 

1    10 

2.00 

12.00 

10  00 

3  40 

4.00 

4  30 

4  00 

1.60 

4  00 

4,70 

8  00 

.SO 

1.00 

1.65 

1.50 

20  00 

30.00 

32  00 

40  00 

27  00 

30.00 

4140 s(|H.  i- 
100sq.lt.  11 
7800  sq.ft.  c. 
27,500  sq. ft 


ting  protective  concrete  wood,  etc.. 


eluding  wood  floor . 

'h.3-in.  finish 

.'.,  3-in.  finish 


.Tnd  track  floor,  west 


I  .    I  nine  and  stairways.  . . 

ill!  '.w>!i.-  ..;  li..  ..^:.ii,iii(.-  and  stairways 

'd  partitions,  including  doors,  windows  aad 


92011  ^.  I  11.  .- 
20.000  Bn.ft. 

shoathinE 

1000  lin  ft    roptifr  rutters 

330  li-  '•    i,.~-.i;.i,..„„„t., 
85II-:  .•■I.- 

lol! 

151l:  -  .1    -. 

18...XU  .^...... 

30  cato  cuntruU 

55  Kate  posts  and  cross  frames ■ -  . 

10  floor  boxes  (additional) 

800  lin.ft.  IJ-in.galvanizedw.i. pipe  for  gate  robes... 

GGOO  lin.ft.  .3-in.  corrugated  galvanized  iron  leaders 

240  lin.ft.  13-in.  c.i.  leaders  in  place 

no  lin.ft.  3-in.  w.i.  le.lders  in  plnce 

1800  lin.ft.  13!-in.  wi  ;  l..ul,.r,  in  nl  „.,. 

460  lin.ft.  3-in.  copp'  r  '  

1650  lin.ft.  smoke  flu  sns  in  place 

215  lin.ft.  smoke  fill'  [  ^forms 

2  tons  steel  framing  ^i...,    ...  i  iis - 

15  tons  riveted  steel  KirdtTi.  culunms  and  brackets 

450  lb.  steel  for  expansion  joints,  street  connecting  stations 
200  lin.ft.  steel  l.iddcrs 

60  sq.ft.  steel  l:iil(l..rs.  I.l:itf(irms 

7000  drill  hoi'  >  1:1    '■    1  Mtini;  structure ; 

350sq.ft.  fr;ini'     :  !  d  .signs on  mezzanine 

4  frames  an'i  I  .J"'  "A"  illuminated  sign  on 

brackets  at  I  ;-  ;..  <1  '  .  -     lnnins 

940  sign  frames  on  t  r:iiii  ijlntform  railings 

50  sign  frames  suspended  from  canopies _.  - 

25  sign  frames  illuminated  N.  Y.  I.*s  train  p)atform,  in- 
cluding seat 

4600  sq.ft.  enameled  sign  plates 

20  frame  and  reflectors,  type  "I?,"  illuminated  sign  on 
brackets  attached  construction  structure 

26  sign  frames,  illuminated  N.  T.  Is'  platform,  including 
shields 

7000   sq.ft.    non-slip   treads    without   wood    blocks   and 

anchors 

3000  sq.ft.  non-slip  treads  with  wood  blocks  and  anchors 

13.50  sq.ft.  stamped  sheet  steel  in  booths  on  mezzanine 

50  sq.ft.  metal  lath  without  steel  furring 


1  00 
1  00 
1  00 


2.20 

3  00 

20.00 

15  00 

900  00 

6,000  00 

.12 

.15 

.90 

1.50 

.85 

1   00 

55 

1.00 

.90 

1.00 

!)  00 

S.OO 

13  00 

10  00 

11  on 

S  00 

11,00 

10.00 

240.00 

150.00 

25  00 

10  00 

28.00 

30.00 

9.00 

5  00 

1.00 
90.00 
74  00 


50.00 
1.30 
16  00 


25.00 
3.00 
20  00 


Snare  &  Triest  Co..  233  Broadway,  New  York;  (B)  Marble 
Arch  Co.,  216tli  St.  and  Broadway,  New  Y'ork.  The  item  bids; 
were  as  follows: 

3200  sq.ft.  metal  lath  with  steel  furring .20  .10 

2,  type  "B."  ticket  booths  in  pla  "    "  "'    ' 


6,  type  "BB,"  ticket  booths  in  phiee 
5,  type  "D,"  ticket  booths  in  |.lar, 
4,  type  "E,"  ticket  booths  in  pi  if . 
4,  type  "G."  ticket  booths  it.  j.ln  , 
4,  type  "KK,"  ticket  booths  in  iil:ir-. 
475  lin.ft.  oak  seats  in  waiting  rooms. 
70  doors,  type  "GG,"  for  toilet  stalls. 
200  hardware  doors  to  toilet 


eln. 


25hiinUv;ir 


cli.surr^betv 


closed  and  enelo 


1  I  top  and  bottom) . . 

.ors.  type  "G" 

el  boards  and  switch  board  boxes. 


lin:„Miti.ilKil  h; 

lon.i -1..,,-        

ttO  lul'l"   I    rin  rrrii  chslnS 

eOimsli  lihitrs 

60  door  pulls.  ., 

100  kick  plates 

100  push  bars 

130  casement  sash  adjusted  for  single  sash ... 

120  casement  sash  adjusted  for  gang  of  2  sash 

10  easement  sash  adjusted  for  gang  of  3  sash 

20  easement  sash  adjusted  for  gang  of  4  sash 

20  casement  sash  adjusted  for  gang  of  5  sash 

35  casement  sash  adjusted  for  gang  of  6  sash 

45  window  guard  rods . 

4670  sq.ft.  plaster  coat  on  mastic  and  second  coat  on 

metal  lath 

1850  sQ.yd.  first  or  scratch  coat  on  metal  lath 

2600  sq.yd.  stucco  finish  on  soffits  and  sides  of  stairways 

at  concrete  station 

290  cu.ft-  common  brick 

13.300  cu.ft.  hollow  terra  cotta  tile 

36  concrete  stove  recess,  including  all  appurtenances  ex- 
cepting metal  screen 

3S30  sq.ft.  5-in.  glass  wainscoting  and  trim  on  walls . 
775  sq  ft.  2-in.  glass  pipe  chamber  partitions . 

85  sq.ft.  2-in.  glass  shelves 

1470  sq.ft.  2-in.  stall  partitions 

230sq  ft.  1-in.  glass  floor  slabs 

760  lin.ft.  curved  corners  and  angles  of  glass 

60  sq.ft.  soapstone  wainscoting  and  trim  on  walls. .  . 

280  sq.ft.  soapstone  pipe  chamber  partitions 

50  sq.ft.  soapstone  shelves 

190  sq.ft.  stall  partitions 

20  sq.ft.  soapstone  floor  slabs 

30  lin.ft.  curved  corners  and  angles  of  soapstone 

86.50  sq  ft.  copper  covered  walls,  including  windows  and 

111  nn:i  . 
11" 


420  00 

1,000.00 

775  00 

1,000  00 

520  00 

1,000  00 

520  00 

1,000.00 

260  00 

1,000  00 

260  00 

1,000.00 

3  00 

2.00 

12  00 

10.00 

20  00 

10.00 

8  00 

10.00 

3  00 

4  00 

4   60 

4.00 

4   00 

4.00 

1   00 

3.00 

1    00 

2.00 

2  .50 

2  00 

10.00 

5  00 

2  00 

5.00 

2.00 

5  00 

2.00 

5.00 

3  30 

4.00 

1.55 

2.00 

1.20 

1.00 

1.85 

3.00 

2.55 

4.00 

6  00 

7.00 

4.50 

1.00 

2  30 

5.00 

2.60 

8.00 

11   00 

10.00 

13.50 

12.00 

16.00 

13.00 

18  40 

14.00 

1.40 

20.00 

1.50 

1.00 

.40 

1.00 

.37 

.50 

32.00 

50.00 

1.30 

2.00 

1.60 

2.00 

1.60 

2.00 

1    50 

2.00 

2.50 

2.00 

1.50 

2  00 

1    10 

1.00 

1.30 

1.00 

1   30 

1.00 

1.20 

1.00 

1.50 

1.00 

1   00 

1.00 

1 1 1  n  d  galvanized  i 


ivalls  and  ceilii 


!<■  floor  with  cement  finish 

lUu.,!'...M.'.i  aiiuu  roof  vents 

40QU:=Q.ft.  roof 

200  linft.  copper  gutters. .  .  . 
875  sq.ft.  partition  walls. . 

180  sq.ft.  wood  floor 

23.000  cu.ft.  portable  enclosures  between  stations 

600  sq.ft.  wood  flooring  passageways  adjusted  to  enclosure 

50  wood  ladders  end  of  platforms 

71  plumbing  fixtures  for  water  closet  bowls 

50  lavatories  in  stations 

6  lavatories  in  enclosures  between  stations 

54  urinals 

28  slop  sinks 

8  floor  drains 

Rouyli  plumbing  work  complete,  all  stations  (lump  sum)  . . . 
Rough  pUmibing  work  complete,  all  enclosures  between 

stations  (lump  sum) 15.000.00 

170  c.i.  work  in  toilet  rooms  and  portable  clothing  posts 

420  lin.ft.  top  rails 

10  wall  flanges 

40  regulation  faces  and  frames  in  pipe  chamber  partition: 

15  c.i.  vent  lou%Tes  in  walls  of  portable  closets 

7500  lb.  glass  and  soapstone  steel  supports 

75  coat  and  hat  hooks  in  toilet 


2  50 

10.00 

57  00 

20.00 

41  00 

20  00 

38.00 

20  00 

86.00 

100  00 

63.00 

30  00 

15.00 

10  00 

,000.00 

13,000  00 

.000  00 

6500  00 

15.00 

10  00 

1.00 

1  00 

1.50 

1.00 

10.00 

5.00 

52.100  lin.ft.  electric  conduits,  ^-in 

5600  lin.ft.  electric  conduits,  1  in 

6400  lin.ft.  electric  conduits,  li  in 

1970  lin.ft.  electric  conduits,  2  in 

100  lin.ft.  electric  conduits,  2^  in 

100  lin.ft,  electric  conduits  3  in 

1750  lin.ft.,  J-in.  flexible  conduit 

5  place  porcelaine  ferrules  in  extended  masonry  walls.  . . . 
10  place  prcelaine  ferrules  in  extended  masonry  walls, 

other  than  masonry  walls 

4250  c.i.  outlet  boxes 

38  6in.s6in.  x6in.  c.i.  pullboxes 

12  12-in.xl2-in.x6-in.  c.i.  pull  boxes 

18  18-in.  X  12-in.  x  6-in.  c.i.  pull  boxes 

2  24-in.  X  18-in.  x  6-in.  c.i.  pullboxes 

75  6-in.  X  6-in.  x  4-in.  c.i.  pull  boxes 

15  13-in.  X  20-in.  x  4-in.  c.i.  pull  boxes 

20  c.i.  heater  boxes 

2  25-in.  x60-in.  by  5J-in.  steepanel  board  box 

31  25-in.  X  48-in.  x  5J-in.  steel  panel  board  box 

22  25-in.  x  3(j-in.  x  5|-in.  steel  panel  board  box 

12  25-in.  X  24-in.  x  5|-in.  steel  panel  board  box 

2  steel  switch  board  boxes 

184,400  sq.ft.  painting,  2-coat  work  on  plaster  and  cement 

surface 


1  00 
.14 


1  00 

5.00 

1.00 

1.00 

3  00 

4.00 

7  50 

6.00 

9  50 

9.00 

18.50 

15.00 

2.60 

1  00 

13  80 

15.00 

14.00 

15  00 

16.00 

20  00 

14  00 

20  00 

12.00 

20.00 

11   ()0 

20.00 

15  00 

50.00 

ou 

.02 

Extended 


$609,885      $735,930 
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SKPTEMIIKU   III'II,I)I\<;   OI'KHATIONS 

Reports  for  buildins  operations  during  the  month  of  Sep- 
timber  show  a  wonderful  increase  over  the  same  period  of 
last  year,  the  percentage  of  Rain  being-  slightly  over  30%- 
The  only  section  of  the  country  in  which  no  increase  was 
shown  was  the  Western  states  and  this  no  doubt  is  due  to 
the  large  amount  of  buildings  completed  for  the  exposition 
last   year. 

In  the  Eastern  states  building  operations  for  the  first 
nine  months  of  the  year  as  compared  with  the  same  period 
of  last  year  show  a  $9,000,000  increase.  In  all  other  sections 
there  has  been  a  decline,  especially  is  this  noted  in  the 
AVestern  states  where  there  Is  a  falling  off  of  over  $34,000,000. 

In  the  following  table  is  given  the  estimated  cost  of 
contemplated  buildings  from  plans  filed  with  the  various 
building   inspectors: 

E.\STERX  ST.\TES 

Month  of  September  tFiret  Nine  Months  of  Year 
1915  1914  1915  1914 

Albany,  NY $.-?40,965  $267,325  $3,019,460  $5,323,475 

Baltimore,  Md .595,393  577,092  

Boston,  Mass 2,582,417  54(i,179  18,770,726  14,815,623 

Bridgeport,  Conn 720,260  314,890  6,834,647  2,948,036 

Buffalo,  N.  Y 987.000  761,000  9,253,000  9,260,006 

Elizabeth,  N.J 93,834  72,309  875,423  1,051,622 

Hartford,  Conn 349,250  129,010  4,083,878  3,000,356 

Hoboken,  N.  J 9,080  10,000  575,044  740,727 

Jersey  Oty,  N.  J 224,112  l.')4,467  3.775.617  2.974,116 

Newarlt,  N.  J 662,458  231,660  6,457.568  8.671,940 

New  Bedford,  Mass 462,550  462,225  2,797.104  2,515,027 

New  Haven,  Conn 1,478,499  431,610  5,574,822  3,337,802 

New  York  N.Y 

Bronx 1,224,800  1,156,300  20.555,050  18,439,268 

Brooklyn 3,495,913  3,206,660  14,445,620  33,099,510 

Manhattan 3,739,850  5,109,050  54,732,150  39,600,090 

Queens 1.330.175  1,172,540  16,129,186  15,216,085 

Passaic,  N.  J 96.162  20,860  870,522  774,164 

Paterson,  N.  J 120,581  72,783  1,221,424  1,373,198 

Philadelphia,  Penn 4,731.670  1,811,2,50  31,451,625  30,221,630 

Portland,  Maine 122,850  25,020  1,270,129  971,615 

Reading,  Penn 62,875  47,150  883,300  1.090,350 

Rochester,  N.Y 564,845  666,554  6,856,810  7,570,636 

Springfield,  Mass 312,510  255,016  4,418,549  4,281,205 

S\racuse,  N.  Y 302,315  219,085  3,301,757  2,199,540 

t'lica,  N.  Y 78,565  215,525  1,587.655  1,332,570 

Wnrcester,  Mass 592,735  181,115  3.572,206  3,979,259 

S  Totals $25,281,664  $18,117,275  $223,312,272  $214,787,850 


SOUTHERN  STATES 


I 


Atlanta,  Ga $077,745  $170,804  $3,793,182 

Birmingham,  .\la 157,934  162,315  1,450,375 

Chattanooga,  Tenn 51,165  77,387  383,963 

Ft.  Worth,  Tex 69,580  72,720  870,232 

Houston,  Tex 206,510  104,042  1,283,708 

LouisviUe,  Ky 506,110  267,370  3,046,845 

Memphis,  Tenn 209,535  1.32,160  2,229,608 

New  Orleans,  La 315,816  159,277  2,624,290 

Norfolk,  Va 130,842  .58,731  1,407,517 

Richmond,  Va 242,763  72,305  2,503,111 

San  Antonio,  Tex 164,535  188,123          

Tampa,  Fla 111,975  61,210          

Washington,  D.  C 1,8.50.442  390,511  9,257,581 

Totals $4,694,952    $1,916,955  $28,850,412 


$4,038,536 
2,827,860 
957,007 
1,665,533 
3,120,049 
3,734,475 
2,655,709 
2,329,569 
1,871,146 
2,817,585 


$33,720,258 


CENTRAL  STATES 

Month  of  September  First  Nine  Months  of  Year 

1915  1914  1915  1914 

Akron,  Ohio $381,925  $267,325  $.3,531,020  $3,177,530 

I    aiton.  Ohio 340,525  102,200  1,5.32,840  1.419.705 

'    -dar  Rapids,  Iowa 129,000  264,000  2,346,000  1,576,000 

Chicago,  111 8,569.600  4,925,900  64,811,430  63,760,710 

Cincinnati,  Ohio 1,224,130  665,608  10,996.894  7,837,668 

Cleveland,  Ohio 2,3.56,620  2,132.970  24,890,299  21,672,855 

Columbus,  Oliio 504,710  491,725  4,103,560  4,863,2.56 

-  Moines,  Iowa 218,470  380.650  1,444,490  1,650,058 

luth,  Minn 28.5,321  187,829  2,119,282  2,372,693 

nd  Rapids,  Mich 205,813  427,624  2,039,316  3,172,664 

!  ,  lianapolis,  Ind 1,2.55,792  411,628  5,578,588  6,980,469 

Kansas  City,  Kan 64,325  62,163  773,9.58  922,151 

Kansas  City,  Mo 778,425  565,035  7,838,750  9,105,360 

Milwaukee,  Wis 2,961,938  1,162,004  9,708,502  8,187.351 

Minneapolis,  Minn 945,730  881,275  12,176,951  12,924,940 

Oak  Park,  111 454,253  129,560  2,388.573  1,758,150 

Omaha,  Neb 359,055  312,360  3,920,875  4,102,723 

Peoria,  lU 266,140  133.325  

St.  Louis.  Mo 800.185  519,639  8,802,482  10,422.715 

St.  Paul.  Minn 1,0.38,.329  2,811,936  8,502,925  12,430,645 

Toledo,  Ohio 701,6*8  360,358  6,012,947  5,263,622 

Youngstown,  Ohio 164,430  459,025  1,917,467  2,534,851 

Totals $24,006,361  $17,654,139  $185,437,149  $186,130,116 


WESTERN  STATES 

Month  of  September  First  Nino  Months  of  Year 

1915  1914  igiS                  1D14 

Denver,  Colo $194,260  $1,007,130          

Los  Angeles,  Calif 828,758  1.106,064  $9,212,071     $14,280,932 

Oakland,  Calif 474,203  354,262  3,773,314         3,635,321 

Portland,  Ore 299,820  309,140  4,031,852         5,770,185 

Salt  Lake  City,  Utah 284,309  481,850  1,081,456         2.596,959 

San  Francisco,  Calif 1,086,912  830,018  10,123,475       24,991,504 

San  Diego,  Calif 120,347  111,231  903,294         2,684,877 

Seattle,  Wash 471,615  547,190  4,431,780        10.517,160 

Spokane,  Wash 145,010  42,265  957,479         3,146,633 

Tacoma,  Wash 40,613  86,826  589,666         1,799,033 

Totals $3,951,847    $4,875,976     $35,084,.387     $69,422,664 

RAILWAYS — STEAM  AND  ELECTRIC 
Pro|l»He(l   Work 

Conneetieiit — Torrington,  Thomaston  Traction  Co.,  recently 
incorporated,  plans  railway  from  Torrington  to  Thomaston, 
about  ten  miles.     Hosea  Mann,  Pres. 

New  York — Long  Island  Ry.  Co.  has  applied  to  Public 
Service  Cohiniission  of  First  District  for  permission  to  build 
line    from    Flushing    to    Creedmoor,    about    5.4    miles.      J.    R. 

Savage,  Jamaica,  Ch.  lingr. 

New  York — New  York  Ry.  Co.  asked  Board  of  Estimate, 
New  York,  for  franchise  for  double-track  line  from  Central 
Park  through  S6th  St.  to  Broadway. 

Virsriiiin — Chesapeake  &  Ohio  Ry.  Co.  plans  branch  line 
from  Elko  to  James  River  and  across  Epes  Island.  B.  T. 
Jellison,    Richmond,   Pur.  Agt. 

South  Carolina — Chamber  of  Commerce,  Sumter,  plans  elec- 
tric line  from  Sumter  to  Shiloh  to  I.  Reardon,  Sumter,  Secy, 
of  Committee,  and   R.   F.   McLellan,   Ch.   Engr. 

Florida — Central  of  Georgia  Ry.  plans  to  extend  its  line 
to  Munson,  Fla.,  to  connect  with  lumber  road  of  Stearns  & 
Culver  Lumber  Co.     C.  K.  Lawrence,  Savannah,  Ch.   Engr. 

TenneaNee — Surveys  made  for  proposed  Carolina.  Greenville 
&  Northern  Ry.  between  Bristol  and  Knoxville,  via  Kingsport, 
Newport  and  Sieverville. 

Kentucky — ^Cincinnati,  New  Orleans  &  Texas  Pacific  Ry.  Co. 
has  had  surveys  made  for  double-tracking  its  line  between 
Somerset  and  Flat  Rock  and  from  Tateville  to  Greenwood. 
C.  Dougherty,  Cincinnati,  Ohio,  Ch.  Engr. 

Indiana — New  York  Central  R.R.  and  city  of  South  Bend 
contemplate  an  expenditure  of  $3,000,000  for  separating  grades 
at  20  points  in  the  city.  G.  W.  Kittredge,  New  York,  N.  Y., 
Ch.    Engr. 

IllinoiK — Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.  at  recent 
meeting  decided  to  electrify  all  lines  in  west  where  power 
is   available.     C.   F.  Loweth,   Chicago,   Ch.   Engr. 

WiNconsin — Chicago  &  Wisconsin  Valley  Ry.  Co.  will  com- 
plete its  line  between  Portage  and  Madison,  Wis. 

Wi.soonNih — Citizens  of  Ettrick  voted  $75,000  bonds  to  aid 
construction  of  Ettrick  &  Northern  Ry.  Co.  line  through 
Ettrick  and  Preston  to  line  of  Green  Bay  &  Western  Ry.  C. 
J.   Van  Tassell.  Whitehall.   Engr.      Noted   Sept.   9. 

AVisconsin — Illinois  Central  R.R.  plans  to  extend  its  line 
from  Champion.  Mich.,  to  Madison,  Wis.  A.  S.  Baldwin, 
Chicago,   111.,   Ch.   Engr. 

Minnesota — Duluth  &  Iron  Range  Ry.  Co.  will  be  extended 
to  Consolidated  Vermilion  &  Extension  Co.'s  Mud  Creek  mine. 
W.  A.  Clark,  Duluth,  Ch.  Engr. 

Minnesota — Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. 
Co.  contemplates  line  from  Duluth  or  Mahnomen  to  Carrington, 
N.   D.     G.   R.   Huntington,   Minneapolis,   Gen.   Mgr. 

North  Dakota — Bids  will  be  received  until  Oct.  15  by 
Havnes  Cooperative  Coal  Mining  Co.  for  material  to  lay  3.4 
miles  of  standard  gage  track  from  Haynes,  N.  D.,  to  coal  mine. 

Michigan — Oliver  H.  Lau.  Detroit,  is  back  of  movement  to 
build  electric   railway   between   Pontiac  and   Owosso. 

Montana — Great  Northern  Ry.  Co.  will  commence  construc- 
tion in  spring  of  line  in  Winnett  section.  F.  A.  Bushnell, 
St.   Paul,  Minn.,    Pur.   Agt. 

MiHsouri — Belleview  &  Western  R.R.  Co.,  incorporated  to 
build  a  railway  from  Graniteville  to  Belleview,  Mo.  William 
R.  Orthwein  and  Louis  Hudson,  St.  Louis,  incorporators. 

Missouri — Kansas  City  Connecting  Ry.  Co.  has  applied  to 
Supreme  Court  for  hearing  in  November  on  construction  of 
seven  miles  of  track  to  connect  trunk  lines  in  Kansas  City 
to  Kansas  City  stock  yards. 

Missouri — Missouri  Pacific  Ry.  plans  to  extend  its  line 
from  HoUister  south  to  beyond  Bergman.  E.  A.  Hadley,  St. 
Louis,   Ch.    Engr. 

Texas — A.  R.  Cradford,  Normangee,  and  associates  plan  in- 
terurban  railwav  from  Beaumont  to  Waco,  via  Normangee. 
Madisonville,    Huntsville    and    Cold    Springs,    about    200    miles. 

Texas — Southwestern  Traction  Co.  having  surveys  made 
for  its  proposed  interurban  railway  between  Dallas  and 
Stephenville,  via  Cleburne  and  Glen  Rose,  about  100  miles.  W. 
G.  Haack,  Temple,  Gen.  Mgr.  and  Pur.  Agt. 
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-T.  H.  Wheelis,  Chicago,  111.,  and  J.  Y.  Pearce,  Bal- 
linprer,  Tex.,  are  interested  in  an  interurban  railway  between 
Ballinger  and   Robert  Lee,   via  Bronte,  about   45   miles. 

Oklnlionin' — Klection  contemplated  by  citizens  of  Henryetta 
to  vote  bonds  for  municipal  street  car  and  interurban  line, 
about  ciprht  miles.  Estimated  cost,  $185,000.  James  Liggett, 
interested.     Noted  Sept.  30. 

Oklnlionin — Sapulpa  &  Oil  Field  Ry.  Co.  has  been  granted 
franchise  and  will  build  line  14  miles  long  to  Drumright  in 
Cushing  oil  field.     S.  W.  Barnes,  Kansas  City,  Mo.,  interested. 

rolorado — Arkansas  Valley  Ry.  Co.  plans  to  connect  towns 
in  Arkansas  Valley  between  La  Junta  and  Cripple  Creek  with 
electric  line.     H.  M.  Byllesby  Co.,  Chicago,  111.,  interested. 

Utnh — Alta  Consolidated  Ry.  Co.  will  build  narrow  gage 
railway  in  Utah.  H.  B.  Cole  and  George  Ford,  Salt  Lake  City, 
interested. 

Arizona — Atchison,  Topeka  &  Santa  P§  Ry.  will  soon  award 
contract  for  branch  line  from  Seligman  to  Gagdad,  tapping 
Hillside  mining  district.  J.  A.  Jaeger,  Prescott,  Ch.  Engr. 
Noted  Sept.   16. 

Cnlifornin — Board  of  Sunervisors  of  San  Francisco  h.as 
appi'oved  plans  for  extensio!  of  municipal  railvpay  from  Tenth 
Ave.  to  Golden  Gate  Park,  to  Fourth  Ave.  and  then  to  Irving 
St. 

Callfomin — Patterson  &  Western  R.R.  Co.  incorporated  to 
build  a  railway  in  Santa  Clara  and  Stanislaus  Counties.  R.  J. 
Pratt,   33SS    Clay   St.,   San    Francisco,    interested. 

C'nlifornia — Southern  Pacific  Co.  will  build  branch  line 
from  Adobe  Station,  Tulare  County,  to  Rocky  and  Magnesite 
Hill.      Thomas   Hood,   San    Francisco,    Ch.    Engr. 

BidN  In   and   Contracts  Awarded 

Kansas — Newton,  Kansas  &  Nebraska  R.R.  awarded  con- 
tract for  railway  from  Newton  through  Harvey,  McPherson, 
Dickinson,  .Saline,  Clav  and  Washington  Counties  to  NEWTON 
CONSTRUCTION  CO.  S.  O.  Waddell,  Newton,  Ch.  Engr.  Noted 
Sept.   19. 

AVyonilng — Contract  awarded  to  WATT  BROS.,  Upton,  for 
completing  railroad  gi-ade  into  Clearmont. 

Oklahoma — Beaver,  Mead  &  Englewood  R.R.  Co.  awarded 
contract  for  extension  of  line  from  Beaver  to  Forgan  to 
BEAVER  CONSTRUCTION  CO. 

LIGHT,    HEAT  AND   POWER 
Proposed   AVork 

N.  Y.,  Corning — Construction  of  reservoir  to  utilize  waters 
of  Lake  Wayne  and  Lamoka  and  hydro-electric  plant  on 
shores  of  Lake  Keuka  to  furnish  electricity  to  Corning,  about 
24  miles  distant,  and  Hammondsport  contemplated.  A  dam 
will  be  constructed  on  David  Smith  farm  near  Savona  and 
electricity  transmitted  to  Savona,  Campbell,  Bath  and  other 
places.      Robert   O.    Hayt.    Corning,    Engr.-in-Charge. 

Penn.,  Bally  —  Citizens  voted  $6000  bonds  for  municipal 
electric-light   plant. 

Md.,  Salisbury — Eastern  Shore  Gas  &  Electric  Co.,  Dela- 
ware, has  acquired  properties  of  Salisbury,  Light,  Heat  & 
Power  Co.,  Salisbury,  and  Cambridge  Gas,  Electric-Light  & 
Power  Co.,  Cambridge.  Plans  being  considered  for  extend- 
ing power  plant  and  transmission  lines. 

\V.  Va.,  Hinton — Plans  being  considered  by  Virginia-West- 
ern Power  Co.  for  steam  electric  plant  near  Hinton  to  supply 
electricity  to  various  towns. 

fi,  C,  Lenoir — Construction  of  hydro-electric  plant  at 
Poovey  Shoals  contemplated  by  Citizens  Light  &  Power  Co. 

S.  C,  Orangeburg — See  item  under  "Water  Works." 

<;a.,  Cumberland  Springs — (Tullahoma  post  office) — Cum- 
berland Springs  Co.  contemi^lates   electric-light  plant. 

fia.,  Nicholls — See  item  under  "W.-iter  Works." 

<;a..  Summit — Citizens  of  towns  of  Summit  and  Graymont, 
Emanuel  County,  voted  $5000  bonds  for  electric-light  plant. 
Noted  Sept.   9. 

.Ala.,  Gadsden — Construction  of  municipal  electric-light 
plant  contemplated.     W.  G.  Bellenger,  Mayor. 

Ohio,  Cleveland — A  site  at  East  55th  St.  and  New  York 
Central  R.R.  secured  by  Cyclone  Woven  AVire  Fence  Co..  on 
which  they  will   build  power  block.     Estimated  cost,   $150,000. 

Ohio,  Elyria — Lorain  County  Engineering  Co.  submitted  re- 
port to  Citv  Council  estimating  cost  of  municipal  electric 
plant  at  about  $200,000. 

Ind.,  liieknell — Company  being  organized  to  construct  light 
and  power  plant  at  Apraw  Falls.  A.  L.  Brockssmith,  inter- 
ested. 

Ind.,  <;oshen — Hawks  Electric  Co.,  contemplates  new  power 
plant.      Estimated    cost,    $40,000. 

Iowa.  Ft.  Dodge — Burns  &  McDonnell,  Consult.  Engr.,  Scar- 
ritt  Bldg..  Kansas  City.  Mo.,  preparing  plans  for  dam  in  Des 
Moines  River  in  connection  with  hydro-electric  power  plant 
for  Ft.  Dodge. 

Minn.,  liertha — Franchise  granted  to  Bottenmiller  Co.  for 
electric-light  plant  in  Bertha. 

Minn.,  rinrcniont — Claremont  Electric-Light  Co.,  granted 
a   franchise   for  electric-light   plant. 

Kan.,  Ford — Municipal  electric-light  plant  and  water  sys- 
tem contemplated  by  Commercial  Club. 

Kan..  Havensville— Bonds  for  $S,000  voted  by  citizens  for 
transmission   line   and   electric-light   system.      Noted   Sept.    23. 

Mont..  Terry — Franchise  granted  to  L.  H.  Gaffney  for  elec- 
tric-light plant. 

Mo.,  llevier — Citizens  will  vote  on  bond  issue  for  improv- 
ing and  extending  lighting  system.  Estimated  cost,  $10,000 
to    $15,000. 

Mo..  Columbia — Capacity  of  electric-light  plant  will  be  in- 
creased. 

Ark.,  Tuckerman — Construction  of  electric-light  plant  con- 
templated. 


Tex.,    Wharton — Wharton    Ice    &    Power    Cn.    purchased    by 
Texas  Southern  Electric  Co.  who  plan  to  improve   same. 

Okla.,   Goltry — Election   will  be   held   to   vote   $10,000    bonds 
for  municipal  electric-light  plant. 


Calif.,  Orange — City  plans  municipal  electric-light   plant. 

Ont..  Chesley — By-law  passed  for  installation  of  hydro- 
electric   power    and    lighting    system.      H.    S.    Sanderson,    Town 

Ont.,  Hensall — Town  Council  plans  to  install  hydro-electric 
power  and  lighting  systems.  Alexander  Murdock,  Town 
Clk. 

Ont.,  Toronto — Northern  Ontario  Power  Co.  plans  to  in- 
crease capacity  of  plant  at  Porcupine.  Estimated  cost,  $500,- 
000. 

Bids  In  anil  Contracts  A^varded 

N.  Y.,  IVew  York — (Borough  of  the  Bronx)  —  (Official) — T. 
Frederick  Jackson,  99  John  St.,  New  York,  at  $12,350  was  low 
bidder  for  electric  equipment  for  P.  S.  No.  48  on  Spoftord 
Ave. 

N.  Y..  New  York — (Borough  of  the  Bronx)  —  (Official)  — 
Bids  were  received  Oct.  4  by  Department  of  Education  for  (a) 
heating  and  ventilating  apparatus,  (b)  temperature  regulat- 
ing (c)  boilers  and  forced  draft  apparatus  and  (d)  electric  ash 
hoist  in  Evander  Childs  High  School  on  184th  St.,  near  Creston 
and  Morris  Ave.  (low  bidders)  Wells  iS:  Newton,  Ave.  B  and 
17th  St.,  Manhattan,  (a)  $74,770;  Johnson  Service  Co.,  123  East 
27th  St..  Manhattan,  (b)  $7,515:  E.  Rutzler  Co..  404  East  49th 
St.,   Manhattan,    (c)   and    (d)    $8,495  and  $11,979   respectively. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — T. 
Frederick  Jackson,  99  John  St.,  New  York,  N.  Y.,  at  $4,928. 
was  low  bidder  for  electric  equipment  in  P.  S.  No.  41,  at 
Crocheron   and    Franklin   Ave.,    Bayside. 

N.  c,  Ayden — J.  B.  McCARY  CO.,  Atlanta,  Ga.,  awarded 
contract   for   municipal   electric-light   plant. 

Kan.,  Louisville — Contract  for  municipal  electric-light 
plant  awarded  to  FEG.\N  CO. 

AVash.,  Sedro  Wolley — (Official) — Contract  for  heating  and 
electric  work  for  hospital  buildings  at  Northern  Hospital  at 
Norlum  awarded  as  follows:  Heating  to  DUPAR  BROS.. 
Bellingham,  at  $11,435;  electric  work  to  AGATTER  &  CO., 
Seattle,    at    $4,022. 

BRIDGES 
Proposed  "Work 

Conn.,  New  Haven — Plans  being  prepared  for  bridge  over 
Quinnipiac  River  at  New  Haven.  Estimated  cost,  $400,000. 
Frederick   L.    Ford,   City   Engr. 

N.  Y.,  Ft.  Edward — Date  for  receiving  bids  for  bridge  over 
Hudson  River  at  Ft.  Edward  extend-'d  to  Oct.  23.  Noted  Sept. 
30. 

N.  Y.,  Lyons  FalLs — Bids  will  be  received  until  noon,  Oct. 
19,  for  completing  bridge  over  Blank  and  Moose  Rivers  at 
Lyons  Falls.  Estimated  cost,  $59,385.  Frank  Williams,  Al- 
bany,   State   Engr.      Noted  Sept.   30. 

Penn..  Lancaster  Junction — (Junction  post  office) — Bids  will 
be  received  by  County  Commissioners  until  Oct.  19,  for  bridge 
at   Lancaster  Junction. 

Penn.,  Middletown — Ordinance  passed  by  Borough  Council 
for  bridge  across  tracks  of  Pennsylvania  R.R.  at  West  Ann  St. 

Va..  Hampton — (Official) — Bids  will  be  received  at  the 
Clerk's  Office,  Hampton,  until  10  a.m.,  Oct.  27,  for  bridges  over 
Tide'water  Creek.  Hawkins  Bridge  over  Long  Creek  and  Hol- 
sons  Bridge  over  Long  Creek,  Elizabeth  City  County.  G.  P. 
Coleman,   Richmond,  State   Highway  Comr. 

N.  C,  Wilmington — Election  will  be  held  in  New  Hanover 
County  to  vote   $250,000   bonds  for   bridges. 

N.  C.  WInston-Salem — Norfolk  &  Western  Ry.  plans  steel 
viaduct  in  connection  with  new  union  station  estimated  to  cost 
$500,000. 

Ga.,  Dootortown — Construction  of  a  bridge  across  Morgan 
Lake  and  approach  to  east  bank  of  Altamaha  River,  connecting 
Ludowici,  in  Libert.v  County,  with  Doctortown  in  Wayne 
Countv,  contemplated.  R.  D.  Brantley,  Blackshear,  Ga.. 
interested.     Estimated  cost,  $120,000. 

Fla..  Monroe — Plans  prepared  by  Atlantic  Engineering  Co  , 
Germania  Bank  Bldg.,  Savannah,  Ga.,  for  bridge  across  St. 
Johns  River  at   Monroe.      Michael   Sholtz,   Daytona,   interested. 

Tenn..  Knox^-ille — Construction  of  bridge  over  Wrinkle's 
Crossing    contemplated    by    Knoxville,    Sevierville    &    Eastern 

Ry- 

Ky.,  Lexington — Citizens  of  Fayette  County  voted  $30,000 
bonds  for  county's  share  of  bridge  across  Kentucky  River 
between  Fayette  and  Madison  Counties.     Noted  Aug.   19. 

Ohio,  Akron — Election  will  be  held  Nov.  2  to  vote  $1,200,000 
bonds  for  viaduct  on  North  Main  St.  and  Ryder  Ave.  from 
East  Market  St.  to  Cuyahoga   Falls  Ave.  and  City  limits. 

Ohio,  Connecticut — Plans  approved  by  Cincinnati,  New 
Orleans  &  Texas  Pacific  R.R.  Co.  for  viaduct  over  tracks  at 
Elm   St.      Philip  Fosdick,  City  Engr. 

Ohio,  Delphos — Bids  will  be  received  by  Board  of  County 
Commissioners  of  Van  Wert  and  Allen  Counties,  Van  Wert, 
until  Oct.  29.  for  bridge  across  Miami  River  and  Erie  Canal, 
Fifth  St.,  Delphos. 

Ohio,  Youngstown — A  viaduct,  estimated  to  cost  $600,000, 
will  be  constructed  over  tracks  of  Lake  Shore  &  Erie  R.R.  in 
East    Federal    St. 

Ind.,  Sullivan — Commissioners  of  Sullivan  and  Green  coun- 
ties   contemplate    county    line    bridge    on    Sullivan-Linton    Rd. 

III..  Quiney — Bids  will  be  received  by  L.  L.  Boyer,  County 
Highway  Supt..  until  2  p.m..  Oct.  15,  for  reinforced-concrete 
bridge  in   Columbus  Township. 

III.,  AVaukegon — Construction  of  bridge  over  Kellogg 
Ravine    contemplated    by   County    Commissioners. 
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Ion«,  I, Inn  Gr»ve — Biidsre  will  be  constructed  across  Little 
Sioux  River  at  Linn  Grove.      Estimated  cost,   $10,000. 

Minn.,  MinnenpoIiN — Construction  of  concrete  bridRO  on 
West  Lak»-  St.  over  tracks  of  Minneapolis  &  St.  Louis  and 
Chicago,  Milwaukee  &  St.  Paul  R.R.  contemplated. 

Knn.,  Convorilin — Rids  will  be  received  by  George  C.  Guil- 
bert,  Clk.,  County  Comr.,  until  Oct.  20,  for  11  reinforced- 
concrete  bridges.     Noted  Oct.  7. 

Kan.,  Ilutchinxon — Plans  being  prepared  by  W.  B.  Harris, 
County    Eni4r.,    tor    concrete    bridge    over    Arkansas    River   at 

Hutchinson. 

Nebr.,  Lincoln — Bids  will  be  received  by  H.  E.  Wells,  Clk., 
Comrs.  of  Lancaster  County,  until  2  p.m.,  Oct.  22,  for  bridge 
over  Oak  Creek  channel. 

Olila.,  ChlckaNhn — Surveys  being  made  for  new  bridge. 
Estimated   cost,   $50,000.      P.    E.   Colby,   City   Engr. 

Idaho,  iirand  View — Bids  will  be  received  by  G.  Carlson, 
Chn..  County  Comrs.,  until  Oct.  22,  for  bridge  across  Snake 
River  at  Grand  View.      Noted  Oct.   7. 

Iilnho,  Twin  Falls — County  Commissioners  plan  to  con- 
struct steel  bridge  over  Sn.alte  River  at  Hansen  and  Shoshone 
Falls.      Estimated    cost,    $60,000. 

AVash.,  M<.  Vernon — Commissioners  of  Skagit  County  plan 
bridge  ovtr  Balder  River  between  East  and  West  Concrete  at 
Mt.   Vernon      Estimated  cost,   $60,000. 

Ore.,  Portland — Petition  presented  to  city  for  bridge  across 
Macleay  Parli  ravine  to  connect  Stark  St.  with  New  Linnton 
Blvd. 


Calif„  I.oM  Aneeles — Plans  appioved  by  Public  Utilities 
Board  for  viaduct  over  tracks  of  Pacific  Electric  Ry.  to  con- 
nect West  Boulevard  and  Sherman  Drive.  Estimated  cost, 
$40,000. 

Bids  In  and  Contracts  Awarded 

Maine,  Augrusta — Contracts  for  bridge  in  Hayneville  award- 
ed as  follows:  Abutments  to  WISEMAN  &  MCPHAIL.  Smyrna 
Mills,  at  $605;  steel  superstructure  to  GROTON  BRIDGE  CO.. 
Groton,   N.   H.,   at    $6,900.      Noted   Sept.    23 

Maine,  Frankfort — (Otficial) — Contract  for  bridge  awarded 
to   PENN   BRIDGE    CO.,    Beaver   Falls,   Penn.      Noted   Sept.    30. 

IV.  H.,  Nashua — Contract  for  bridge  over  Pennichuck  Brook 
awarded  to  T.  J.  HINES  CO.,  Ware.  Mass.  Estimated  cost. 
$S,500.      Noted   Aug.    19   and   Sept.    23. 

IV.  v.,  Bronxville — (Official) — Contract  for  bridge  for  New 
York  Central  R.K.  awarded  to  FT.  PITT  BRIDGE  WORKS, 
Pittsburgh,   Penn.      Estimated   cost,   $10,000. 

Penn.,  Norristown — Whitaker  &  Diehl,  at  $5,574,  for  con- 
crete, and  Friend  &  Metz,  at  $7,750,  for  steel  girder  type, 
submitted  lowest  bid  for  bridge  over  Towamencin  Creek  near 
Kulpsville. 

Penn.,  Philadelphia — Contract  for  bridge  on  Sherwood  Ave. 
awarded  to  F.  J.  BOAS,  at  $1S.S47;  bridge  on  54th  St.  over 
Philadelphia,  Baltimore  &  Washington  R.R.  awarded  to  PEO- 
PLES BROS.,  at  $34,500. 

Penn.,  Philadelphia — Contract  for  bridge  across  Frankford 
Creek  at  Torresdale  Ave.  awarded  to  DAY  &  ZIMMERMAN, 
at  $30,361.     Noted  Sept.  16. 

Penn.,  Phieni.xville — (Official) — All  bids  received  Sept.  30 
for  bridge  across  Schuylkill  River  between  Phoenixville  and 
Mont  Clare  rejected.  Commissioners  of  Montgomery  and 
Chester  Counties  have  retained  B.  H.  Davis.  Consult.  Engr.. 
Whitehall  Bldg.,  New  York.  N.  Y.,  as  engineer  for  proposed 
bridge  and  the  work  will  be  readvertised.  Noted  Sept.  23  and 
Oct.    7. 

Ohio,  New  Lexington — Contract  for  bridge  at  Stringtown 
awarded  to  CAPITOL  CONSTRUCTION  CO.,  Columbus,  at 
$5,545.      Noted   Sept.    16. 

Ind„  Brownstown — Contract  for  eight  bridges  for  Jackson 
County  awarded  to  KATTMAN  &  HANCOCK,  Brownstown,  at 
$S,039.      Noted    Sept.    2. 

Ind..  Collamer — Contract  for  bridge  awarded  to  ELKHART 
BRIDGE  CO.,  Elkhart,  at  $5,500. 

Ind..  CovinBtou — (Official) — Contract  for  Ed.  Martin  Bridge 
in  Troy  Township,  and  County  Line  Bridge  in  Richland  Town- 
ship and  Montgomery  County  awarded  to  CHARLES  IRWIN, 
Attica,  at  $6,100.     Noted  Aug.  26. 

Ind.,  Riohniond — Contract  for  bridge  at  Main  St.  awarded 
to  I.  E.  SMITH,  Richmond,  at  $5,395. 

III.,  Carnii — (Official) — Contract  for  bridge  work  in  Carmi 
Township.  White  County,  awarded  to  JOHN  J.  O'HERON  & 
CO.,    Chicago,   at    $21,960.      Noted    Sept.    30. 

III.,  Peoria — According  to  press  reports  contract  for  con- 
crete viaduct  over  Drv  Run  on  Elizabeth  St.  awarded  to  A.  D. 
THOMPSON,  at   $4,250. 

Iowa,  Cedar  Rapids — Contract  for  paving  Avenue  B  bridge 
awarded  to  FORD  PAVING  CO.,  Cedar  Rapids,  at  $S,960. 

Kan.,  Lawrence — (Official) — Bids  were  received  for  rein- 
forced-concrete  bridge  over  Kansas  River  at  Lawrence  as  fol- 
lows: Missouri  Valley  Bridge  Iron  Co.,  Leavenworth.  $199,- 
910;  Monarch  Engineering  Co.,  Falls  City.  Neb..  $209,769; 
Winston  Bros.,  Minneapolis.  Minn..  $211,052.  Hendrick  & 
Cochrane,  Kansas  City.   Mo..   Consult.   Engr.     Noted  Aug.    12. 

Kan,,  Oswego — County  Commissioners  awarded  contract  for 
seven  bridges  to  TOPEKA  BRIDGE  &  IRON  CO.,  Topeka, 
at  $8,300. 

N.  D.,  Bismarck — (Official) — Contract  for  concrete  culverts 
on  section  line  south  of  Wing  awarded  to  WILLIAM  FROGB- 
STROM,    Bismarck.      Noted   Sept.   23. 

Ark.,  Yellville — LARIMER  &  BITRGETT.  Memphis,  Tenn., 
at   $5,000,   awarded    contract   for   bridge   over   Crooked   Creek. 

Idaho,  Boise — Contract  for  eight  reinforced-concrete  bridges 
in  Bannock  County  avi^arded  to  LONG  &  BLODGETT,  Gooding, 
at  $4,672. 


AVash.,  \\'alla  Walla — All  bids  received  Sept.  10  for  Swegle 
Bridge  rejected  by  Commissioners  of  Walla  Walla  County. 
New  bids  will   be  received.     Noted  Aug.   5  and  19. 

Calif.,  Hanforil— MERCEKEAU  BRIDGE  &  CONSTRUC- 
TION CO.,  Pacific  Electric  Bids.,  Los  Angeles,  at  $32,000. 
awarded  contract  for  bridges  and  culverts. 

Que.,  Ste.  Marttne — (Ofilcial) — Contract  for  bridge  at  outlet 
of  Beau  River  awarded  to  OSIAS  BIEL.  at  $7,S40.  Noted 
Sept.  30. 

Out.,  Trenton — Contract  for  steel  work  and  substructure  of 
bridge  over  Trent  River  awarded  to  ONTARIO  BRIDGE  CO.. 
Toronto,  at  $132,000.     Noted  Sept.  30. 

WATKR  AVORKS 

Pr«»pf»Ned  AVork 


N.  Y.,  Avon — Bids  will  soon  be  received  for  reservoir. 
Estimated  cost,  $6,000.     W.  H.  Clark,  Avon,  Water  Wks.,  Supt. 

N.  Y.,  HuntiuKton — Plans  being  considered  for  municipal 
water  system.     Walter  E.  Sexton,  interested. 

N.  Y.,  Ilion — Bids  will  soon  be  received  for  filtration  plant 
and  pipe  line.  Estimated  cost,  $18,000.  C.  C.  Hopkins, 
Rochester,   N.    Y.,   Engr. 

N.  Y.,  .New  York — (Ofiicial) — Bids  will  be  received  by 
Board  of  Water  Supply,  Municipal  BUlg.,  until  11  a.m.,  Oct. 
26,  for  buildings  at  Uptake  and  Downtake  chambers  of 
Hill  View   Reservoir,  Yonkers.      (See  Adv.) 

N.  Y.,  Savona — Construction  of  reservoir  and  dam  across 
Lamoka   Valley,   near   Savona,   contemplated. 

N,  .1.,  Newark — (Official) — Bids  readvertised  and  will  be 
received  until  Oct.  21  by  Water  Department  for  meter  repair 
station  at  14th  Ave.  and  South  Eighth  St. 

N.  J.,  Peapack — (Official) — Bids  will  be  received  by  Frank 
Ludlow,  Borough  Clk.,  Borough  Hall,  until  8  p.m.,  Oct.  26, 
for  water   system.     Noted   Feb.   26  and   Sept.   9.      (See   Adv.) 

Del.,  Newport — (Official) — Election  will  probably  be  held  in 
January  to  vote  bonds  for  water  and  sewer  systems.  Noted 
Sept.  30. 

Md.,  Grantaville — (Official) — See  item  under  "Sewers." 

Md.,  Silver  Springs — Harry  Stevens,  Union  Trust  Bldg., 
Washington,  D  C,  preparing  plans  for  water  system.  Esti- 
mated  cost,    $40,000.      Noted    Aug.    19. 

Va.,  AltaVista — Plans  being  prepared  for  water  and  sewer 
system.  Estimated  cost,  $35,000.  Anderson  &  Christie,  Com- 
mercial   Bldg.,    Charlotte.    Consult.    Engr.      Noted    Aug.    26. 

Va.,  Norfolk — Board  of  Control  will  receive  bids  for  tw^o 
dams  and  spillway  at  Lake  Taylor  and  rebuild  clear-water 
basin.     W.  H.  Taylor,  Jr.,  City  Engr.     Estimated  cost.  $36,102. 

Va.,  Petersburg — Council  contemplates  bond  issue  for  $200,- 
000   for   water   and   sewer   mains. 

Va.,  WlllianisburK — Bonds  for  $30,000  voted  by  citizens  for 
■water   system.      Noted    Sept.    23. 

S.  C,  Oranseburg — James  E.  Salley,  City  Electrician,  pre- 
paring plans  for  enlarging  and  extending  water  system  and 
electric-light    plant.      Estimated    cost.    $50,000.      Noted    Oct.    7. 

S.  C,  SpartanburK — Bids  will  be  received  until  Oct.  19  by 
city  for  improvements  to  pumping  station.  S.  A.  Bush.  Supt. 
of  Water-Wks.      Noted  Sept.   23. 

Ga.  Acworth — City  plans  to  install  new  water  system  and 
electric  light   plant.     George   L.   Lemon,   Mayor. 

Ga.,  Coolldge — -W.  Hopson  Goodliei  Macon,  prepared  plans 
for  water-works  improvements.  Estimated  cost,  $5,000.  Noted 
Sept.  16. 

Ga„  Fitzgerald — Construction  of  reservoir  contemplated  bv 
city. 

Ga.,  Nioholls — Public  Utility  Co.,  Waycross,  will  build 
water  system   and  electric-light  system. 

Ala.,  Citronelle — Citizens  voted  $15,000  bonds  for  water 
system.      Edward   B.    Kay,   Tuscaloosa.    Consult.    Engr. 

Ala.,  Scottsboro — Bonds  for  $5,000  voted  by  citizens  for 
extension   to  water  system.      W.   C.   Maples.  Clk. 

Miss.,  Philadelphia — Bonds  for  $30,000  for  water  system 
and  sewer  system  voted  by  citizens.  W.  D.  Gillis,  Mayor. 
Noted  Sept.  2. 

La.,  Oakdale — Plans  being  prepared  for  water  system. 
Estimated  cost,  $25,000.  R.  E.  L.  Ricketts,  City  Secy.  Noted 
Sept.  16. 

Ohio,  Akron — Bids  will  be  received  until  noon,  Oct.  17, 
by  C.  P.  Parker,  for  100  fire  hydrants  and  for  dismantling, 
moving  and  erecting   pumping  engine   in  Wooster   Ave. 

Ohio,  Cincinnati — (Official) — Election  will  be  held  Nov.  2, 
to  vote  $400,000  bonds  for  high  pressure  fire  service.  Noted 
Sept.  30. 

Ohio,  Cincinnati^ — Bonds  for  $210,000  sold  for  stand  pipe 
and    equipment   in   Kennedy  Heights. 

Ohio,  Cleveland — Bids  will  be  received  until  noon,  Oct.  17, 
by  A.  R.  Callow,  Comr.  of  Purchases  and  Supplies,  for  steam 
mains  and  for  insulation  for  underground  steam  mains  for 
filtration   plant   at    Division    pumping   station. 

Ohio,  Defiance — Bids  will  be  received  until  Oct.  23,  by 
Charles  J.  Thompson,  Special  Master  Comr,.  for  purchase 
of  plant  of  Defiance  Water  Co. 

Ohio,  Fremont — David  E.  Adams,  State  Sanitary  Engr., 
recommends  filtration   plant. 

Mich.,  AVatervllet — Election  will  soon  be  held  to  vote  $18,000 
bonds    for    wattr    system. 

III.,  Galesburg^Election  will  be  held  Oct.  19  to  vote  $95,000 
bonds  for  improving  water  system  and  electric-light  plant. 
Noted  Sept.   30. 
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III.,  'Wntertowii — Bids  wil\  be  received  until  .•!  p.m.,  Oct.  IS, 
by  Franl<  D.  Wliipp,  Fiscal  Superv.,  for  steam  and  motor 
driven   pumps  for  Watertown   State  Hospital. 

AViN.,  Ilnynard — Plans  being  prepared  for  improving  water 
system.     Kstimated  cost,  ?11,000. 

AVlH.,  Pulnskl — Plans  being  prepared  by  Steller  Engineering 
Co..  Load  &  Trust  Bldg.,  Milwaukee,  for  water  and  sewage 
system. 

loirii,  liiiverne — (Official) — All  bids  received  Oct.  6  for 
water  system  rejected.  New  bids  will  be  received  until  3 
p.m.,  Oct.  22,  by  R.  E.  Coolt,  Town  Cllc.     Noted  Sept.  23. 

Minn.,  Anrorn — Bids  will  be  received  by  Alfred  E.  Hill, 
Village  Clk.,  until  Oct.  20,  for  concrete  reservoir  and  brick 
pumping  station,  also  for  two  660-gal.  pumps.     Noted  Sept.  30. 

Knn.,  RuHMvlI — Plans  have  been  approved  by  State  Public 
Utilities  Commission  for  water  system.  Estimated  cost), 
$18,000.     Noted  Sept.   9. 

Knn.,  Soldier — Citizens  defeated  $10,000  bonds  for  water 
system. 

S.  D.,  Dallas. — Citizens  voted  $12,000  bonds  for  water 
system. 

JJ.  I>.,  liiNmarck — Bismarck  AVater  Co.  plans  improvements 
to  its  water  system. 

W'yo.,  Tliermopolis — Election  will  be  held  Oct.  19  to  vote 
$40,000    bonds    for    extension    of   water    system. 

Mont.,  Poison — Bonds  for  $26,000  for  water  system  sold. 

Ark.,  Stuttffart — City  Council  plans  municipal  water  and 
electric-light  system. 

Tex.,  Ft.  'Worth — Homan  &  Laird  preparing  plans  for  com- 
pleting West  Fork  reservoir  and  constructing  sewage  disposal 
plant. 

Tex.,  Gnlveston — (Official) — Col.  C.  S.  Richie,  U.  S.  Army 
Engr.,  was  unable  to  accept  position  to  supervise  permanent 
water  main  between  Galveston  and  Alta  Loma  plant  as  War 
Dept.  deemed  it  contrary  to  public  policy  for  its  officers  to  do 
other  than  government  work.     Noted  Sept.  30. 

Te.t.,  Galveston — Bids  will  be  received  until  5  p.m.,  Nov. 
4,  by  John  D.  Kelley,  City  Secy.,  for  mechanical  equipment 
of  air  pumping  engine  at  Alta  Loma. 

Tex.,  Lancaster — Citizens  voted  to  issue  $15,000  bonds  for 
water  and  sewer  system.     Noted  Sept.  16. 

Tex.,  Rusk — Bonds  for  $5,000  for  water  system  approved 
by  Attorney  General. 

Tex.,  'Wliltney — Election  will  be  held  Oct.  19  to  vote  on 
$15,000  bonds  for  water  system. 

Okla.,  Altus — Citizens  plan  filtration  plant  at  water  system. 

Okla.,  Clinton — Citizens  plan  to  improve  water  system. 
Estimated  cost,    $75,000. 

Okla.,  Jones — Contract  will  soon  be  awarded  for  municipal 
water  system.  Estimated  cost,  $10,000.  Benham  Engineering 
Co.,  Oklahoma,  Engr.     Noted  Sept.  9. 

Okla.,  Tulsa — Election  will  be  held  Nov.  2  to  vote  on 
$600,000    bonds    for    storage    basin    at    moutii    of    Shell    Creek. 

Colo.,  Platte\-ille — Plans  being  prepared  by  L.  L.  Stimson, 
Creeling,  for  water  system.     Noted  Sept.   9   and   30. 

Idaho,  Pooatello — Plans  being  prepared  by  Bennock  Engi- 
neering Co..  Pocatello,  for  municipal  water  system.  Estimated 
cost,  $400,000.     Noted  Aug.  19. 

Vtah,  Salt  Lake  City — Bids  will  be  received  some  time  in 
November  for  dam  in  Parlev's  Caiion  for  water  storage. 
Estimated   cost,   $100,000.      Noted  Sept.   16. 

Ore.,  Portland — Construction  of  concrete  dam  at  Bull  Run 
River  headworks  contemplated  by  City.  Estimated  cost, 
$110,000. 

<lue.,  Lennoxv-ille — Bonds  for  $40,000  for  water  system 
voted  by  citizens  of  Lennoxville,  (ijue.,  and  not  Lennoxville, 
Ohio,  as  stated  in  our  issue  of  Sept.  30.     Noted  Sept.   30. 

Ont.,  York — Report  submitted  to  council  of  York  Township 
bv  H.  Gall,  Engr.,  for  water  system  for  southern  portion  of 
York   Township.     Estimated   cost,    $750,000. 

nids  In  and  Contracts  Aivarded 

N.  Y.,  Albany — Lowest  bid  received  for  new  wells  at 
Central  Islip  State  Hospital  was  that  of  A.  J.  Connolly,  100 
South   10th   St.,    Newark,    N.    J.,   at    $4,800.  ^ 

N.  Y.,  Jamestown — (Official) — Contract  for  10-in.  driven 
wells  awarded  to  ARTESI.-VN  WELL  &  SUPPLY  CO.,  Provi- 
dence, R.  L,  at  $10,175.     Noted  Sept.    16. 

X.  Y.,  New  York — (Borough  of  the  Bronx) — Bids  were 
received  by  Department  of  Water  Supply,  Gas  and  Electricity 
for  laying  water  mains  in  Westcliester  Ave.,  as  follows: 
Victory  Contracting  Corporation.  30S  East  Fourth  St.,  Brook- 
lyn. $37,911:  Dominic  Tucillo,  $37,912  and  Beaver  Engineering 
&  Contracting  Co.,   $39,287. 

N.  Y.,  New  York — Contract  for  electrical  operating  equip- 
ment for  eang-driven  valves  and  sluice  gates  at  Ashokan, 
Kensico,  Hill  View  and  Silver  Lake  Reservoirs  under  Contract 
No.  161  awarded  to  LORD  ELECTRIC  CO.,  105  West  40th  St., 
New  York,  N.  Y.,  at  $32,982.     Noted  Sept.  16. 

Penn.,  AUentown — Contract  for  water  system  for  University 
Heights  awarded  to  HUGH  E.  CRILLY.  Estimated  cost, 
$10,000. 

Ponn..  Philadelphia — (Official) — Contract  for  turbo  centri- 
fugal pumps  at  Shawmont  Pumping  Station  and  stoker's 
equipment  at  Queen  Lane  Pumping  Station  awarded  to  M.  L. 
BAYARD,  704  Penn.  Bldg.,  Philadelphia,  at  $90,000.  Noted 
Sept.  16  . 

Ohio,  East  Liverpool — ^Contract  for  river  intake  pier,  river 
intake  line,  suction  equipment,  filter  plant,  including  settling 
basins    and    wash    tanks    awarded    to    T.    A.    GILLESPIE    CO., 


Pittsburgh,  at  $96,502;  contract  for  laying  pipe,  force  mains 
and  valves  to  J.  I.  DUCK,  Scottdale,  Penn.,  at  $94,472.  Noted 
Sept.  23. 

Ohio,  Hamilton — Bids  were  received  Oct.  5  for  c.-i.  water 
pipe  as  follows:  United  States  Cast-iron  Pipe  Co.,  $23.50- 
American  Cast-Iron  Pipe  Co.,  $23.60  and  Glamorgan  Pipe  & 
Foundry  Co.,   $23.75. 


Wis.,  Kewaunee — Contract  for  water  system  awarded  to 
F.  M.  GRAY,  JR.,  Milwaukee.  Bonds  for  $30,000  sold  for 
this  purpose.     Noted  Aug.  19. 

Iowa,  Lnverne — Circular  Construction  Co.,  Minneapolis. 
Minn.,  at  $4,426,   submitted  lowest  bid  for  reservoir. 

Iowa,  Terrill — Contract  for  water  system  awarded  to  PUB- 
LIC SERVICE  CONSTRUCTION  CO.,  at  $7,379.     Noted  Sept.  30. 

Kan.,  Spennille — Contract  for  water  system  awarded  to 
BICKELL  CO.,  700  Interstate  Bldg.,  Kansas  City,  Mo.,  at 
$20,543.      Noted    Sept.    9. 

Neb.,  Hastings — Contract  for  driving  wells  and  furnishing 
motor  driven  centrifugal  turbine  pump  awarded  to  HY- 
DRAULIC   ENGINEERING    &    MACHINERY    CO.,    Lincoln,    at 

$4,970.      Noted  Sept.   9. 

N.  D.,  Minot — (Official) — Contract  for  two  miles  of  water 
mains  awarded  to  GEORGE  W.  KEMPER,  Minot,  at  $18,057. 
Noted  Sept.   23. 

Ark.,  Leslie — Contracts  for  water  system  awarded  as  fol- 
lows: Pipe  to  AMERICAN  CAST  IRON  PIPE  CO.,  Birmingham, 
Ala.;  hydrants  and  valves  to  COLUMBIA  IRON  WORKS, 
Chattanooga,  Tenn.;  pumps  to  HOSHELL  MACHINE  CO.. 
Memphis,  Tenn.;  reinforcing  steel  work  to  CORRUGATED 
METAL  CO.,  Buffalo,  N.  Y.  Bonds  for  $28,800  sold  for  this 
purpose.      Noted  July  29. 

.Vrk.,  Malvern — LANE  &  BOWLER,  Stuttgart,  awarded  con- 
ditional contract  for  drilling  several  test  holes  for  pure  water 
supply.      If    successful,    bonds   "will    be    sold    for   water   system. 

Ore.,  Halfway — Contract  for  material  for  gravity  water 
system  awarded  to  CRANE  CO.,  Portland. 

B.  C,  New  Westminster — Contract  for  4,800-ft.  riveted  steel 
pipe  awarded  to  VULCAN  IRON  WORKS,  at  about  $7,009. 

SEWERS 
Prop4»sed  AVork 

Conn.,  Stratford — Board  of  Finance  voted  $150,000  bonds 
for  sewer  system.     Noted  Sept.   9. 

N.  v.,  Greenivioh — Election  will  be  held  Oct.  6  to  vote  $7,500 
bonds  for  sewer  pipe  on   Elman  Ave.,   Main   and   Bridge   St. 

N.  Y.,  New  A'ork — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  until  2  p.m.,  Oct.  19,  by  Marcus  E.  Marks, 
Borough  Pres.,  for  repairs  to  sewer  under  Pier  40,  at  Clark- 
son   St.,  North   River. 

N.  Y.f  Olean — (Official) — Bids  will  be  received  until  5  p.m., 
Oct.  IS,  by  Common  Council  for  sewers  in  Stowell  Ave.  and 
South   Eighth   St.      A.   G.   Harvey,   Supt.    of   Streets. 

N.  Y.,  Rye — Citizens  contemplate  sewer  extensions.  Esti- 
mated cost,  $150,000.     John  A.  Ehler,  Eng. 

N.  J.,  Madison — H.  King  Conklin,  665  Broad  St.,  Newark,  is 
in  tile  market  for  sewer  pipe  for  Academy  Rd.  for  Madison 
Realty  &  Improvement  Co. 

N.  .1.,  Paterson — Plans  prepared  for  sewage-disposal  plant 
and  pumping  station  for  borough  of  Prospect  Park.  Harold 
J.  Harder,  Paterson,  Engr.     Estimated   cost,   $100,000. 

Penn.,  Greensliurg — Samuel  Dixon.  Health  Comr.,  author- 
ized sewage-disposal   plant.      Estimated   cost,   $250,000. 

Penn„  Sharon — Election  will  be  held  in  November  to  vote 
$185,000  bonds  for  sewage  disposal  plant.     Noted  Sept.  23. 

Penn.,  Steelton — Edward  Lewis,  Secy.,  Bd.  of  Health,  favors 
sewage-disposal    plant.      Estimated    cost,    $12,000. 

Md.,  Crisfield — (Official) — State  Board  of  Health  has  order- 
ed  installation  of  sewer  system. 

Md.,  Grantsville — (Official) — William  Harvey,  Frostburg, 
making  surveys  for  installation  of  sewer  and  water  system-s. 

AA'.  Aa.,  Parkersburg — Bids  will  be  received  until  Oct.  20 
for  S-in.  sanitary  sewers  in  various  streets.  Prank  Good, 
City    Clk. 

N.  C,  Durham — Bids  will  be  received  until  Oct.  18  for  san- 
itary sewers,  manholes  and  flush  tanks.  H.  W.  Kueftner, 
EngV. 

N.  C,  High  Point — City  will  spend  $60,000  for  extending 
sewer    outlet^      W.    P.    Pickett,    Mayor. 

Fla.,  Starke — (Official) — Bids  will  be  received  about  Jan.  1 
for  $26,000  sewer  bonds.     C.  F.  Hoover,  Mayor.     Noted  July  29. 

Ala.,  Citronelle — Bonds  for  $10,000  for  sewer  system  voted 
by  citizens.     Edgar  B.  Kay,  Tuscaloosa,  Engr. 

Miss.,  Philadelphia— Bonds  for  $30,000  voted  by  citizens  for 
sewer  and  water  systems.  M.  L.  Cully,  Jacksou,  Engr.  Noted 
Sept.  2. 

La.,  De  Ridder — First  Sewerage  District  plans  $41,000  bond 
issue  for  sewer  extensions.     J.  E.  McMahon,,  Pres. 

Tenn.,  Cleveland — Bids  will  soon  be  received  for  sewer  sys- 
tem. Walter  G.  Kirkpatrick,  Birmingham,  Ala.,  Engr.  Esti- 
mated cost,  $75,000. 

Ohio,  Bowling  Green — Bids  will  be  received  by  W.  A. 
Mariner,   Dir.   Pub.   Ser.,   until   Oct.   16,   for   sewer  construction. 

Ohio,  Canton — Bids  will  be  received  about  Nov.  1,  accord- 
ing to  press  reports,  for  sanitary  sewer  system.  W.  E.  Sarver, 
Engr. 

Ohio,   East   Liverpool^Bids    will    be   receiyed_  until   Oct. 


itary  sewer  in   McKinnon,   Smith,   Orchard  Grove 
and   Fairmount  St.      E.  J.  Smith,  Dir.   of  Pub.   Ser. 
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Ohio,  Kindlny — Council  authorized  sewer  in  South  Flndlay 
on  Chamberlain  Hill.     Estimated  cost,  $7,3S0.     J.  Strinetellow, 

City  Kngr. 

Ohio,  Xenin — (OITicial) — Bids  will  be  received  until  noon, 
Nov.  2,  by  City  Auditor  for  sale  of  J60,000  bonds  for  sewase- 
disposal   plant. 

Ind.,  liaat  Chloneo — Bids  will  be  received  until  1:30  p.m., 
Oct.  15.  by  Board  of  Public  Worl<s  for  main  sewer  in  Wash- 
ington   St.      T.   Y.    Uichards,   City  Clk. 

Ind.,  LoganHpurt — Bids  will  be  received  until  10  a.m.,  Oct. 
19,  by  Franlv  V.  Guthrie,  Bd.  of  Pub.  Wks.,  for  sewer  in  Race 

St..  l^inden  Ave. 

Mivh.,  Zvvlnnil — Plans  being  prepared  by  J.  R.  Rumsey, 
lon.sult.  EuKr..  Grand  Rapids,  for  extension  of  sewer  system. 

III,.    <  liii-.iL;<> — Proposition    presented    to    Sanitary    District 

1  k    Yards    Packlnjt    Corporations    for    improved 

III    to   flow    into   Bubbly   Creek.     Work   will   in- 

i  ,1.     I on^i  Ml.  t ion  of  new   sewers. 

111.,  Upper  Alton — Bids  will  be  received  by  Frank  Whipp, 
Fiscal  Superv..  Springfield,  111.,  until  3  p.m.,  Oct.  2.5,  for  tun- 
nel work  and  sanitary  storm  and  water  sewers  at  Alton  State 
Hospital. 

\Vis.,    Emlmrrass — Village    plans    to    install    sewer    system. 

AVis.,  Ripon — Bids  will  be  received  until  4  p.m.,  Nov.  5,  by 
Board  of  Public  Works  for  sewer  in  South  Grove  St.  Jay  E. 
Carter,  City  Clk. 

lonn,  AlKona^ — (Offlcial) — All  bids  received  Oct.  5  for  sew- 

rs    in    various    streets    have    been    rejected.      New    bids    will 

received    until    Oct.    27.      S.    W.    Crowell,    City    Clk.      Noted 

lit.    30. 

Iowa,  Cliarles  City — W.  S.  Beattie  preparing  plans  for  storm 
sewer  system. 

Iowa,  Elliott — (Official) — Bids  will  be  received  until  S  p.m., 
Oct.  19,  by  Town  Clerk  for  sanitary  sewer  mains.  Noted 
Aug.  12. 

Iowa.  Pella — Bids  will  be  received  bv  A.  C.  Kuvper,  City 
Clk.,  until  5  p.m.,  Oct.  29,  for  14,500  ft.  of  sanitary  sewer. 

lon-a.  Strawberry  Point — M.  Tschirgi  &  Son,  American 
Trust  Bldg.,  Cedar  Rapids,  preparing  plans  for  sanitary  sewers 
and  disposal-plant.     Estimated  cost,  $20,000. 

Minn.,    St.    Paul — Plans    for    sewer    in    Suburban    Ave.    and 

H.ster  St.  approved   by  City  Council. 

Kan.,  Manhattan — Bids  will  soon  be  received  for  sanitary 
sewer  in  three  districts.  George  Frank,  Comr.  of  Pub. 
Utilities. 

Slont.,  Bozenian — Bids  will  be  received  until  5  p.m.,  Oct.  21, 
by  C.  A.  Speith,  City  Clk.,  for  sanitary  sewer  in  Special  Im- 
provement Dist.  No.  106. 

Tex.,  Crockett — Sewer  system  will  be  constructed  by  city. 
V.  M.  Ehlers,  Engr.,  and  J.  W.  Young,  Mayor. 

Tex.,  Kaufman — City  contemplates  building  sewer  system. 

Tex.,  San  Benito — Bids  will  be  received  until  Oct.  20  for 
sewage-disposal  plant.  Estimated  cost,  $5,000.  A.  T.  Agar, 
Sail  Benito,  Engr.     Noted  Oct.  7. 

Tex,,      Sweetwater  — City      contemplates      sewage-disposal 

IiliUlt. 

-Installation   of  sewage-disposal   plant  under 


-Council   plans    construction    of   west    side 

Calif.,   L.OS   Angeles — City  Council   plans  sewers   in   Second 

Ave.  and  36th  St. 

Calif.,  Stockton — Bids  will  soon  be  received  for  sewer  work. 
Estimated  cost,  $18,693.     J.  Compton,  City  Engr.  Noted  Sept.  2. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Bids  were  received  Oct.  6  by  Metropolitan 
Water  and  Sewerage  Board  tor  Section  1  of  Deer  Island 
Outfall  sewer  as  follows:  George  M.  Bryne,  166  Devonshire 
St.,  Boston,  $43,370;  Bay  State  Dredging  &  Contracting  Co., 
Boston.  $44,355  and  J.  H.  Ferguson,  Dorchester,  $50,584.  Noted 
Sept.   30. 

X.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — W. 
J.  Fitzgerald,  547  West  45th  St..  New  York,  was  low  bidder 
at  $10,692  for  receiving  basins  under  contract  1,  $11,137  for 
receiving  basins  under  contract  2,  $7,801  for  receiving  basins 
under  contract  3  and  $9,332  for  receiving  basins  under  con- 
tract 4. 

N.  Y.,  New  York — (Borough  of  Richmond) — (Official) — Bids 
were  received  Oct.  5  for  sanitary  sewers  in  Castleton  Ave.: 
J.  E.  Donovan,  2205  Richmond  Terrace,  Port  Richmond.  $8,823, 
and    Joseph    Johnson    Sons,    West    New    Brighton,    $9,558. 

N.  Y.,  New  York — (Borough  of  Richmond) — (Official)  — 
Contract  awarded  to  O'BRIEN'  &  FLEMING,  109  Broad  St.,  New 
York,    at    $4,374,    for    sewage-disposal    plant.       Noted    Oct.     7. 

N.  Y„  Rens.xelucr — Contracts  for  sewers  on  Spruce  and 
Ring  St.  and  Aiken  Ave.  to  JOHN  DOYLE.  Rensselaer,  at 
$4,020:  tile  sewer  on  Hallen  Ave.  to  S.  A.  FOWLER,  at  $2,579; 
sewer  from  Barnett's  Shoddy  Mills  to  river  to  MICHAEL  DOL- 
L.\RD,   at   $3,630. 

Nntley,  N.  J. — Contract  awarded  to  JOSEPH  CESTONE,  at 
$16,060.  tor  storm  sewer  in  Park  and  Myrtle  Ave.  and  to 
JAMES  T.  BOYLAN,  at  $5,099.  for  sanitary  sewer  in  same 
streets. 

Penn.,  Glen  Mills — Latta  &  Perry,  Philadelphia,  was  low 
iidder  for  sewage-disposal  plant  for  Girl's  House  of  Refuge 
of  Pennsylvania.     Franklin  &  Co.,  Philadelphia,  Engr. 


Penn.,  Phllndt-lphla — (Official) — Department  of  Public 
Works  ;i\\';tr(l»-(l  coulracts  for  sewer  work  as  follows: 
Alxil.l'II  .I.\|.'(iLl,A,  at  $16,555,  for  Cobbs  Crick  intercepter; 
Jd.sioi'll  l.ii.Mli.MtDI,  at  $11,623,  for  Gunners  Run  relief  ex- 
t.n.sioii;  lUCllAKD  WALSH  &  SONS,  at  $61,551  for  Lardner 
St.  sewer;  ESTATE  OK  DAVID  McMAlK  ).•>!.  ,it  $12,198,  for 
North  Mt.  Pleasant  Ave.  sewer;  C.  A.  CONAN.  at  $16,117,  for 
Snyder  Ave.  sewer;  FRANK  MARK  CONSTRUCTION  CO..  at 
$25,570,   for  Wingohocking  extension.      Noted   Sept.   23. 

Penn.,  PittHbnrKh. — Contract  for  sewers  in  liilsack  St.  and 
Stobncr  Way  awarded  to  M.  O'HERRON  CO.,  First  and  Mc- 
Kean  St.,  Pittsburgh,  at  $12,057. 

Penn.,  'Wllkes-Barre — Contract  awarded  to  D.  M.  ROSSER, 
Kingston,  for  sewer  work. 


Ohio,  Port  Clinton — (Official) — Contract  awarded  to  REM- 
ELSPACH  &  THOMAS,  Fremont,  for  sewer  work.  Noted 
Aug.   5. 


Ind.,  I.oi;nuNport — Contracts  awarded  to  PALMER  MOORE 
&  CO.,  for  Humphrey  St.  sewer  and  to  WALTER  GIRTON 
for  Water  St.  sewer,   by  Board  of  Works. 

III.,  Anna — SELL  &  KOILER.  Pana,  at  $9,721,  awarded  con- 
tract for  sewage-disposal  plant  at  Southern  Hospital  for 
Insane  at   Anna. 

AVis.,  Fund  du  liac — Contracts  awarded  by  Board  of  Public 
Works  to  GEORGI';  McCABE  for  storm  sewer  in  Waupun  St. 
and    to   ROBERT   BERNETT    for    sanitary   sewer   in    Waupun 

AVis.,  New   Glarus — Contract  awarded   to  J.   N.  ROHERTY, 

Madison,   for  sewer   system. 


Iowa,    Peterson — Contr.act    awarded     to    H.    J.     CATHROB, 

Omaha,    Neb.,    for    outlet    sewer    and    lateral    sanitary    sewers. 

Town,  Peterson — All  bids  received  for  sewage-disposal  plant 
have   been   rejected.      J.    F.    Fastenow,   Clk. 

Ill — All  bids  received  for  sewer  in  Bay  St.  have 

N.  D.,  Minot — (Official)— Contract  awarded  to  GEORGE  W. 
KEMPER,  Jlinot.  at  $27,000,  for  sewers  in  various  streets. 
E.   J.    Thomas.    Engr.      Noted   Sept.    30. 


Mo.,  St.  Joseph — Board  of  Public  Works  awarded  contract 
to  W.  D.  KELLEY'  for  sewers  in  District  No.  69. 

Tex.,  Dallas  —  Contract  awarded  to  JETTMUTHS  CON- 
STRUCTION CO.,  Montgomery,  Ala.,  at  $97,000  for  Imhoit  sew- 
age-disposal  plant. 

Calif..  San  Bruno — HAMLIN  &  WEHNER.  San  Jos6,  at 
$22,216.    awarded    contract    for    sewer    construction. 

Calif..  Santa  Barbara — (Official) — Contract  awarded  to 
S.\MUEL  KRULY.  636  Castelar  St.,  I-os  Angeles,  at  $20,300, 
tor   sewer   work.      A.   B.    Cook,    City   Engr.      Noted    Aug.    26. 

Ont.,  London — See  item  under  "Streets  and  Roads." 

GARBAGB 
Propo.sed  Work 

R.  I.,  Providence — Installation  of  garbage  disposal  plant 
under  consideration   by  Aldermanic  Committee   on   Health. 

N.  J.,  Newark — (Official) — Bids  will  be  received  until  3:  15 
p.m.,  Oct.  21,  by  Board  of  Stieet  and  Water  Commissioners, 
(bity  Hall,  for  collection  and  disposal  of  refuse  for  five  years. 
M.  "R.  Sherrerd,  Ch.  Engr.     Noted  Sept.  30.      (See  adv.) 

Mich,.  Ishpemins: — (Official) — Bids  will  be  received  until 
Oct.  15  bv  Board  of  Public  Works  for  garbage  incinerator. 
R.   H.  Olds,   Recdr.      Noted   Sept.   30. 

AVis..  Madison — City  Council  contemplates  two  incinerators. 
Estimated    cost,    $17,000. 

Okla.,  Batesville — Bonds  for  $6,500  voted  by  citizens  for 
incinerator  plant. 

Bids  In  and  Contracts  Awarded 
III.,    Rock     IslantI — (Official) — Contract     awarded     to     DE- 

C.\RIE    INCINERATOR    CO..    Minneapolis,    Minn.,    at    $20,250. 
for  garbage  incinerator.     Noted   Sept.   30. 

STREETS  AND  ROADS 
Proposed    "Work 

Mass.,  Boston — (Official) — Bids  will  be  received  until  noon, 
Oct.  15,  bv  Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  for  side- 
walks in  Walk  Hill  St.,  in  Bourne  St.  and  otlier  streets. 

Mass.,  Taunton — Plans  being  considered  by  City  Council 
for  paving  a  number  of  streets.     Estimated  cost,  $14,300. 

Mass.,  AVareham — (Official) — Bids  will  be  received  until 
10:30  a.m.,  Oct.  23,  by  County  Commissions  of  Plymouth 
County,  care  of  Massachusetts  Highway  Commission,  A.«hbur- 
ton  Pi..   Boston,   for  8,750   ft.   of  highway   in   Wareham. 

N.  Y.,  Albany — (Official) — Bids  will  be  received  by  Edwin 
Duffey,  State  Highway  Comr..  55  Lancaster  St..  Albany,  until 
1  p.m..  Oct.  26,  for  improving  various  county  highways. 
(See   adv.) 

N.  Y..  Albany — (Official) — Bids  will  be  received  until  noon, 
Nov.  9,  for  paving  terminal  site  near  North  Ferry  St.,  under 
Terminal    Contract    2-P.      Estimated    cost,    $42,869. 

N.  Y..  Buffalo — Bids  will  soon  be  received  by  Francis  G. 
Ward,  Comr.  of  Pub.  Wks.,  for  paving  Hensey  and  East  Wood- 
dawn    Ave.    with    asphalt,    and    Spauding    and    Spenger    St. 

N.  Y.,  Mohawk — City  plans  to  pave  a  number  of  streets. 
A.   H.  Wagin,   City  Clk. 
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N.  Y.,  New  Yorit — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
until  2  p.m.,  Oct.  19,  for  improving  various  streets  and  ave- 
nues of  the  city. 

IV.  Y.,  New  York — (Borough  of  Richmond) — (Official)  — 
Bids  will  be  received  by  Calvin  D.  Van  Name,  Borough  Pres., 
Borough  Hall,  St.  George,  New  Brighton,  until  noon,  Oct.  19, 
for  sidewalks  on  various  streets. 

X.  J„  Jersey  City — Bids  will  be  received  until  11  a.m.,  Oct. 
21.  for  improving  Spruce  St.  with  belgian  block.  Michael  I. 
Fagen,  City  Clk. 

N.  J.,  Jersey  City — Bids  will  soon  be  received  for  improv- 
ing Rock  St.  and   Wegman   Parkway. 


N.  J.,  Trenton — Bids  will  be  received  until  Nov.  9  bv  State 
Road  Commissioner  for  road  from  Hightown  to  Princeton 
Junction. 

Penn.,  .Vllentun-n — Bids  will  soon  be  received  for  about 
10.000  sq.yd.  of  paving  on  Tenth  and  Howard  St.  C.  D.  Weir- 
liach.  City   Engr. 

Penn.,  ConnelM^-illc — City  Council  plans  to  pave  section  of 
Wills  Rd.,  Angle  and  other  streets.      Estimated  cost,  $79,200. 

Penn.,  Harrisburg — (Official) — Bids  will  be  received  by 
State  Highway  Department.  Harrisburg.  until  10  a.m..  Nov.  4, 
for  impi'oving  a  number  of  county  roads. 

Penn.,  Philnilelphia — Ordinance  passed  by  Board  of  Com- 
missioners of  Lower  Alerion  Township  appropriating  $50,000 
for  highways. 

Md.,  Bnitlmore — Plans  for  paving  Water  and  Mercer  St. 
from  Light  to  Calvert  St..  also  several  other  streets,  approved 
by  Paving  Commission  and  Board  of  Awards. 

Va.,  Chase  City — City  contemplates  bond  issue  for  street 
improvements. 

\V.  Va.,  Adamston — Bids  will  be  received  until  7:30  p.m., 
Oct.  IS.  by  W.  V.  Hutchinson,  Town  Recdr.,  for  grading,  curb- 
ing and    paving   Pike   St. 

AV.  Va.,  Bath — (Berkeley  Springs  post  office) — City  plans 
an  expenditure   of  530,000   for   paving. 

\'.  C,  Elkins — Citizens  of  Marsh  Township  voted  $25,000 
bonds  tor  roads. 

X.  C.  Raleigh — Ordinance  passed  by  City  Commissioners 
authorizing  expenditure  of  $10,000  for  sidewalks.  Noted 
Sept.   9. 

Fla.,  Crawfordville — Commissioners  of  Wakulla  Couiitv  plan 
to  issue  $15,000  bonds  for  roads.     J.  M.  Towles,  Clk. 

Fla.,  Fell-smere — Election  will  be  held  to  vote  $50,000  bonds 
for  paving  and  sidewalks.     C.  W^.  Tolmadge.  Ch.  Engr. 

Fla.,  Starke — (Official) — Citizens  voted  $16,000  bonds  for 
paving.     Bids  will  be  asked  about  January  1.     Noted  Sept.   30. 

Fla.,  Tampa — Board  of  Public  Works  plans  70,720  sq.yd.  of 
pavement. 

Ala.,  Camden — Bids  will  be  received  until  Nov.  1  by  J.  N. 
Stanford,  Chn.,  Comr.  of  Wilcox  County,  for  road  in  Wilcox 
County. 

Miss.,  L,e.vington — Citizens  of  Holmes  County,  Durant 
District,  voted  bonds  for  roads. 

3IISS.,  Magnolia — Bonds  for  $75,000  sold  for  improving 
roads   in   Fourth   District.      Noted   Sept.   2. 

l,a.,  New  Orleans — Construction  of  boulevard  along  17  ,St. 
canal  from  Metarie  Rd.  to  Lakeside  contemplated  by  Orleans 
Levee  Board. 

La.,  Plaquemine — Contract  will  soon  be  awarded  for  about 
12  miles  of  road  on  east  side  of  Mississippi  River  .  Estimated 
cost.   $7,000.      Noted   Sept.    16. 

Tenn.,  Palaaki — Citizens  of  Giles  County  contemplate  bond 
issue  for  roads. 

Ky.,  Lexington — ^Citizens  voted  $300,000  bonds  for  roads  in 
Fayette  County.     Noted  Aug.  12. 

Ohio,  Akron — Bids  will  be  received  by  C.  P.  Parker,  Dir. 
Pub.  Ser.,  until  noon,  Oct.  17.  for  paving  Huntingdon  St., 
Mason  and  Nash  St.  and  Rhodes  Ave.,  also  for  grading  Lease 
and  Gage  St. 

Ohio,  .'Vlliance — Bids  will  be  received  by  Charles  O.  Silver, 
City  Audr..  until  Oct.  25,  for  sale  of  $33,190  bonds  for  road  im- 
provements. 

Ohio,  Bast  Lirerpool — Bids  will  be  received  until  Oct.  16 
bv  E.  J.  Smith.  Dir.  Pub.  Ser.,  for  improving  East  Sixth  St. 
from  Walnut  to  Sugar  St.,  and  Barlow  Alley  from  West  Ninth 
St.  to  Croxall  Alley. 

Ohio,  ISucllil — fOfflcial) — Bids  will  be  received  by  H.  S. 
Dunlop.  Village  Clk.,  Town  Hall,  until  noon,  Nov.  S,  for  im- 
proving   Chardon    Rd. 

Ohio,  FIndlny — Bonds  tor  $20,950  will  be  sold  for  street 
improvements. 

Ohio,  Independence — Bids  will  be  received  by  Arthur  J. 
Goudy,  Villaae  Clk..  until  noon.  Nov,  1,  for  sale  of  $9,500 
bonds   for   sid.  walks   on    Brecksville   Rd. 

Ohio,  7,Dnesville — City  Council  plans  an  expenditure  of  $22,- 
250  for  paving  a  number  of  streets. 

Ind.,  Rostaen — (Official) — No  bids  were  received  for  con- 
crete road  in  Harrison  Township.     Noted  Sept.  16. 

Ind.,  Indianapoll.s — Bids  will  be  received  by  Commissioners 
of  Marion  County  until  10  a.m.,  Nov.  3,  for  grading  road  in 
Warren  Township. 

Ind.,  Newport — Bids  will  be  received  until  10  a.m.,  Nov.  1, 
by  Commissioners  of  Vermillion  County,  for  gravel  roads  in 
Helt  and  Clinton  Townships. 

Ind.,  South  Bend — Bids  will  be  received  by  C.  Sedgwick, 
County  Audr.,  until  11  a.m.,  Nov.  8,  for  three  gravel  roads  in 
Madison   Township. 


Ind.,  WilliamspoTt — Bids  will  be  received  bv  Commissioners 
of  Warren  County  until  2  p.m.,  Nov.  1,  for  gravel  roads  in 
Jordan  and   Pike  Township. 

Mich,,  Detroit— A.  Fenkell,  Comr.  of  Pub.  Wks..  has  recom- 
mended paving  Whitney  Ave.  from  Linwood  to  Wildmere  St. 
Estimated   cost.    $12,500. 

Mleh.,  Sault  Ste.  Marie — Bids  will  be  received  by  H  A 
Osborn,  County  Rd.  Comr.,  until  3  p.m.,  Oct.  18,  for  7%  miles 
of  gravel  roads. 

111..  Dixon — Board  of  Local  Improvements  plans  an  ex- 
penditure of  $25,502,  for  macadamizing  East  Everett,  East 
Water,   East  Chamberlain,   North  Jefferson   and   other  streets. 

III..  Des  Plalnes — Bids  will  be  received  by  Village  Clk 
until  Oct.  17,   4.500  sq.yd.  concrete  pavement. 


I..    Rock    Island — Property    owners    plan    to    pave    Eighth 
between   24th  and   29th   St.   with   brick.      Estimated   cost. 


AVis.,  Tomah — Bids  will  be  received  by  William  Koopman 
City  Clk.,  until  noon.  Oct.  16.  for  approximately  2,000  sq.yd, 
reinforced-concrete   pavement. 


Minn.,  Crookston — Bids  will  be  received  until  2  p.m..  Oct, 
26,  by  H,  J.  Welte,  Audr.,  Polk  County,  for  improving  State 
Road  Xo.    4. 

Minn.,  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Pur.  .^gt,.  until  10:30  a.m.,  Oct.  18,  for  grading  and  improving 
Edgecombe  Rd.  from  West  Seventh  St,  to  Lexington  Ave.. 
Field  Ave,  from  Daven  Ave.  to  Edgecombe  Rd.:  allev  in 
block  No.  13.  Boulevard  Addition,  Stanford  Ave  from  Prior 
Ave.  to  Cleveland  Ave.;  Wellesley  Ave.  from  Prior  to  Cleve- 
land Ave.:   Berkeley  Ave.   from  Kenneth  St.   to  Cleveland  Ave. 

Minn.,  Thief  River  Falls — Bids  will  be  received  by  T.  P. 
Anderson.  Countv  Audr.,  until  2  p.m.,  Oct.  IS,  for  graveling 
State   Rd.  No.   1. 

Kan.,  Kldorndo — Comraisisoners  of  Butler  County  plan 
one  mile  of  rock  road. 

Kan.,  Pittshurg — Council  passed  an  ordinance  to  construct 
concrete  curb  and  gutter  and  resurface  Broadway  from  Second 
to   Quincy    Ave. 

Kan.,  Topeka — County  Commissioners  have  decided  to  pave 
West  10th  Ave. 

S.  D.,  Bison — Commissioners  of  Perkins  County  plan  an 
expenditure  of  $28,500   for  road  work. 

S.  D.,  Sioux  Falls — Plans  prepared  bv  A.  Howe,  City  Engl'., 
for   paving  Main  Ave.   from   Third   to   Fifth   St. 

Mont.,  .\naeonda — City  Council  created  Special  Improve- 
ment District  No.  71  to  improve  Park  Ave.  from  center  of 
Chestnut    St.   to   tracks  of   Butte.    Anaconda   &   Pacific   Ry.    Co, 

Mont..  I.i>-ing.ston — Citv  Council  plans  an  expenditure  of 
$10,000  for  paving  Park  St. 

Mo..  Kansas  City — No  bids  were  received  by  Board  of  Park 
Commissioners  for  grading  Meyer  Blvd.  and  the  Paseo.  Work 
will  be  readvcrtised.     Estimated  cost,  $275,000.     Noted  Sept.  16. 

Mo.,  liOnisiana — City  Council  retained  J,  E.  Schwab.  Con- 
sult. Engr..  .\lton.  111.,  to  prepare  plans  for  improving  10 
blocks. 

Ark..  Jonesboro — City  plans  to  gravel  and  curb  Main  St, 
from  Nettleton  Ave.   to  southern   city   limits. 

Te-x.,  Denison — (Official) — Bids  will  be  received  until  2  p.m., 
Oct.  19.  bv  Robert  Gerlach,  City  Secy.,  for  approximately 
13.000   sq.yd.   of  paving. 

Okla.,  Cnfanla — Citizens  defeated  $25,000  bond  issue  for 
roads.      Noted   Aug.    12. 

Wash..  Bellincham — Citv  plans  an  expenditure  of  about 
$16,000  for  concrete  walks  on  Chestnut  and  Grant  St. 

Wash..  Olympia — An  expenditure  of  $48,175  planned  by 
State  Highway  Commission  for  clearing  and  grubbing  right- 
of-way  of  Olympic  Highway. 

AVash..  Pullman — Bids  will  be  received  until  Oct.  19  by 
Matilda  F,  Gannon.  City  Clk.,  for  paving  in  District  No.  26. 
L.  V.  Edwards.  City  Engr. 

Wash.,  "Waltsburg- — Citv  Council  plans  cement  sidewalks  on 
Third  and  Main  St.  and  Coppel  Ave.,  also  to  gravel  and  ma- 
cadamize Fifth  and  Orchard   St. 

Calif.,  Eureka — County  plans  to  sell  $125,000  bonds  for 
highway  improvements. 

Calif.,  Los  .Vngeles — City  plans  to  improve  Serrano,  Marl 
posa   and    53d    Ave.    and   Normandie    St. 

Ont.,  Stratford — Town  Council  plans  to  lay  sidewalks  on 
Mowat  and   Birmingham   St.      R.   R.  Lang,   Clk. 

B.  C,  Victoria — City  Council  plans  to  pave  Blanshard  St. 
C.  H.  Rust,   Engr. 

Bids  In  and   Contracts  Awarded 

Mass.,  ArlinKtnn — Contract  for  constructing  Summer  St. 
Blvd.  between  Brattle  and  Forest  St.  awarded  to  FRANCIS  L. 
MAGUE,   at    $6,160. 

N.  Y.,  .vibany — Contract  for  grading  and  sodding  cement 
walks  and  curbs  on  boiler-house  site  awarded  to  CRAM- 
MOND   CONSTRUCTION   CO..    at   $7,445. 

N.  Y.,  Kenmore — Contract  for  paving  Cornell  Ave.  award- 
ed  to   H.    P.    BURG.VRD    CO.,    Buffalo,    at    $10,500. 

N.  Y„  New  Berlin — (Official) — Contract  for  1,800  lin.ft. 
concrete  paving  awarded  to  HUGH  HEVERIN,  Utica.  at 
$10,742,      E,    F.    Musson,    Engr,      Noted    Sept.    30. 
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N.  ■!.,  New  York — (BorouR-h  of  Brooklyn) — (Official) — Low- 
est liuis  received  by  L.  H.  Pounds,  Borough  I'res.,  Oct.  G,  for 
regul.atinK,  grading,  paving-,  curbing  and  laying  sidewalks 
on  various  streets  were  as  follows:  Bay  34th  St.  from  S6th 
St.  to  Cropsey  Ave.,  P.  Turricano  Co.,  at  $12,717;  William 
Ave.  from  Hegeman  to  Vienna  Ave.,  Scilian  Asphalt  Paving 
Co.,  41  Park  Row,  New  York,  N.  Y.  (Borough  of  Manhattan), 
:\t  $3,933;  23rd  -Vve.  from  Cropsey  Ave.  to  S6th  St.,  J.  J. 
iluinan  Contracting  Co.,  2314  Gravesend  -Vve..  New  York,  N.  Y. 
1, Borough   of   Brooklyn),   at   $S,975.      Noted   Sept.    30. 

N.  v..  \«'«-  York — (Eorough  of  Quoons)  —  (Offlcial) — Wil- 
liam T.  .Ma.xwell.  Flushing,  N.  Y.,  at  $4.SS5.  submitt>-d  lowest 
bid  Idi  improving  Jerome  .\ve.  from  Boyd  to  Grtinwood  Ave., 
Fourtli  Ward,  and  Peace  Bros..  20  Main  St.,  Flushing,  N.  Y., 
at  $4,917.  for  improving  South  Ave.  from  New  York  Ave.  to 
Rockaway  Turnpike.     Noted  Sept.  30. 

N.  Y.,  New  York — (Borough  of  Richmond)  —  (Offlcial) — Bids 
were  received  Oct.  5  for  regulating,  grading  and  paving  Bar- 
rett Blvd..  Freylinghuysen  Rd.  and  Havenwood  Rd.  as  follows; 
Joseph  Johnson's  Sons,  $24,919  (low  bidder):  J.  E.  Donovan 
$29,078:   C.    Vanderbilt.    $25,069 

N.  J..  Ilelleville — Contract  for  paving  Eckle  St.  in  Silver 
Lake  Section  awarded  to  NORTHERN  CONSTRUCTION  CO., 
Belleville,  at  S2.12  per  sq.yd.     Noted  Aug.  26. 

N.  J.,  Kearney — Contract  for  paving  Brighton  Ave.  from 
Rutland  to  Afton  St.  awarded  to  NORTHERN  CONSTRUC- 
TION CO.,  at  $11,216. 

N.  J.,  Newnrk — Bids  were  received  by  Board  of  Chosen 
Freeholders  of  Essex  County  for  improving  Essex  Ave.  from 
Summit  to  Warren  St..  as  follows;  Union  Paving  Co..  $25,23.'); 
W.  T.  S.  Crinchfteld.  $23,850;  Standard  Bitulithic  Co.,  $25,701. 
Noted   Aug.    19   and    Sept.    30. 

N.  J.,  Newark — Bids  were  received  by  Board  of  Street  and 
Water  Commissioners  for  paving  Chelsea  Ave.  from  South 
Orange  Ave.  to  city  line  as  follows:  W.  T.  S.  Crichfleld,  $10,- 
S09;  Newton  Paving  Co.,  $10,806;  Northern  Construction  Co., 
$10,512.      Noted   Sept.   9  and   30. 

N.  J.,  Newark — Bids  were  received  Sept.  30  for  paving 
North  Sixth  St.  from  Fourth  Ave.  to  Park  Ave.  as  follows; 
Glenfield  Construction  Co..  Newark,  $8,332;  Northern  Construc- 
tion Co.,  Newark.  $8,577;  Standard  Bitulithic  Co.,  Newark. 
$8,592.      Noted   Sept.    23. 

Penn„  Erie — Contract  for  widening  East  Sixth  St.  awarded 
to  J.  &  M.  DOYLE,  at  $6,954. 

Md.,  Annapolis — Contract  for  State-Aid  roadway  from 
Curtis  Bay  to  Wagners  Point,  Fifth  District,  awarded  to 
SMITH    &    RUGGLES.    26S0    Dulany    St.,    Baltimore. 

Md.,  Baltimore — All  bids  received  for  paving  Elliott  Drive- 
way rejected  by  Board  of  Awards.  Work  will  be  readvertised. 
Noted  Sept.   16  and  Oct.  17. 

M«l..  Baltimore — Contract  for  paving  Alamede  Rd.  awarded 
to  AMERIC.A.N  PAVING  CO.,  Baltimore,  at  $16,923.  Noted 
Sept.  9  and  Oct.  7. 

Md.,  Baltimore — Contract  for  road  near  Stockton  awarded 
to  RUSSE  P.A.RKER  CONSTRUCTION  CO.,  Hudson,  at  $15,793. 
MU.,  Easton — (Official) — Commissioners  of  Talbot  County 
rejected  all  bids  for  section  of  State-Aid  highway  along  Har- 
rison St.  and  have  decided  to  do  the  work  by  county  forces. 
Noted  Sept.  30. 

Md.,  Snow  Hill — Contract  for  concrete  roadwav  in  Worces- 
ter County  avi-arded  to  RUSSO  PARKER  CONSTRUCTION  CO., 
Hudson,  N.   Y..   at    $15,793. 

W.  Va.,  Parkersburg — Contract  for  paving  19th  St.  from 
Murdoch  .\ve.  to  .\very  St.  awarded  to  PARSONS  CONSTRUC- 
TION CO.,  Brownsville,  Penn.,   at  $4,890. 

S.  C,  tiafl'ney — Contract  for  paving  Limestone  St.  awarded 
to  SOUTHERN  PAVING  AND  CONSTRUCTION  CO.,  Chat- 
tanooga. Tenn..  at  $1.61  per  sq.yd.     Noted  Aug.  26. 

Ala.,  Gastonlmrg — CENTRAL  ALABAMA  CONSTRUCTION 
CO.,  at  $70,000.  awarded  contract  for  road  from  Gastonburg  to 
Clark    County   line. 

Tenn.,  Columbia — Contract  for  paving  various  streets 
awarded  to  SOUTHERN  ASPHALT  &  CONSTRUCTION  CO., 
Birmingham,    Ala.,    at    about    $50,000. 

Tenn.,  Memphis — Bids  were  received  for  paving  a  part  of 
Front  St.  with  w^ood  block  as  follows:  Koehler  Bros, -Fowler 
Construction  Co..  $7.3S0;  E.  J.  Wetterstrohm,  $7,509;  Turney 
&  Thomas,   $7,744. 

Ky„  Madisonville — A.  A.  SMITH,  at  $23,139,  awarded  con- 
tract for  piking  four  miles  Greenville,  Hopkinsvllle,  Prince- 
ton and  Calhoun  Rd. 

Ky.,  Mayfleld — Contract  for  10%  miles  of  road  between 
Mayfield  and  Graves  County  line  awarded  to  C.  E.  CRESAP 
&  BRO.,  Humboldt,  Tenn.,  at  $25,852. 

Ky.,  NewiMirt — Schoolfield  &  Jones,  at  $9478,  submitted 
lowest  bid   for  paving  Tenth  St. 

Ky.,  Vanceburg — Contract  for  21 S  miles  of  road  over  Con- 
cord Hill   awarded  to   W.   H.   KNAPP,   at   $11,338. 

Oliio.  Conneant — Contract  for  paving  State  St.  awarded  to 
JOHN   McCORMICK  &  SON.   Erie.  Penn.,  at  $29,844. 

Ohio,  Coshoevon — Contract  for  paving  a  portion  of  East 
Main  St.  awarded  to  JOHN  HALL,  at  $5,327. 

Ohio.  East  Liverpool — (Official) — Contract  for  Improving 
Jethro-Hollow  Rd.  awarded  to  MCLAUGHLIN  &  ALLISON. 
at  $31,268;  Park  Wav  Rd.  to  PATTERSON  &  GR.A.FTON,  at 
$22,917.      Noted    Sept.    30. 

Ohio,  Letonin — Contracts  for  paving  awarded  as  follows: 
FRANK  GEORGE,  Pittsburgh.  Penn.,  at  $29,968,  for  2.95  miles; 
M.  P.  CONNELLY  &  SON,  Youngstown,  at  $34,719,  for  16,023 
sq  yd. 

Ohio.  Mt.  Gilead — Contract  for  paving  Neal  .\ve.  with  brick 
..unrded  to  GRAVES.  BARRETT  &  LEECH,  New  London,  at 
j5.fi37. 

Ohio.  Mt.  Vernon — J.  J.  Kile.  Mt.  Vernon,  at  $7,430.  sub- 
mitted lowest  bid  for  paving  Ganzier  Ave.  with  wire-cut 
brick,  and  C.  L.  Wright,  Mt.  Vernon,  at  $7,126,  for  repressed 
brick. 


Ohio,  Napoleon — Contract  for  extension  of  Napoleon- 
JY'J.^S'^'"!, '^''•, '•^^'*''''''<'  '°  ^-  ^-  STRAYER.  Liberty  Center,  at 
$5,972.     Noted  Sept.  23. 

lud,.  .Vnitoln— (Official) — Contract  for  two  gravel  roads 
awarded  to  ALLISON  FULTON,  Bluftton,  at  $7,600  and  $7,250 
respectively.     Noted  Sept.  23. 

.,..'n'!,'i"  Bloomlnifton — Union  Asphalt  Co.,  Indianapolis,  at 
$16,326,  submitted  lowest  bid  for  paving  East  Sixth  St.  from 
Washington  St.  to  Indiana  Ave. 

Ind.,  Braxll — (Official) — Contract  for  gravel  road  between 
Jackson  and  Cass  Townships  awarded  to  CAMPBELL  & 
HAWKINS,  Brazil.     Noted  Sept.  16. 

Ind.,  CrawtordHvllle — (Offlcial) — Contract  for  road  in  Rip- 
ley Township  awarded  to  WILLIAM  MCCARTHY.  Lebanon, 
at    $6,000.      Noted    Sept.    23. 

T  ^I.","};'  *'*•  ^Vayne — Contract  for  paving  awarded  to  MOEL- 
LERING   &   GRACE    CONSTKUCTKJN   CO. 

Ind.,  Fninklln — Contract  for  gravel  road  in  Pleasant  Town- 
ship awarded  to  BYERS  &  BYERS,  Trafalger,  at  $4,750. 
Noted  Sept.   23. 

Ind.,  IndlanapoliN — Contract  for  paving  Kenwood  Ave. 
between  30th  and  3;ith  St.  awarded  to  MARION  COUNTY 
CONSTRUCTION  CO.,   Indianapolis,   at   $24,829. 

Ind..  Liebanon — (Offlcial) — Contract  for  two  gravel  roads 
in  Perry  and  Washington  Townships  awarded  to  JACKSON 
BROS.,  Lebanon,  at  $6,524,  for  Anderson  F.  Smith  Rd.,  and 
WILLIAM  E.  BOLTS,  at  $5,237,  for  Lon  Robinson  Rd.  Noted 
Sept.   23. 

Ind.,  Montloello — (Official) — Contract  for  gravel  road  in 
Liberty  Township  awarded  to  G.  .\.  KELLENBURGER,  Rey- 
nolds, at  $6.S0O.     Noted  Sept.  23. 

Ind.,  Mnncie — Contract  for  macadamized  road  In  Delaware 
County  awarded  to  CURTIS  V.  RECTOR,  Muncle,  at  $9,000 
Noted  Sept.   16. 

Ind..  New  Albany — Contract  for  reconstructing  seven  miles 
of  Taoli  Pilie  in  Lafa.vette  and  Greenville  Townships  awarded 
to    W.    F.    WOODRUFF,    Louisville,    at    $41,000. 

Ind.,  Rocltport — (Official) — Contract  for  road  in  Ohio 
Township  awarded  to  RUMDMAN  CONSTRUCTION  CO., 
Petersburgh,   Ind.,  at  $11,499.      Noted  Sept.   23. 

Ind.,  Roekville — Contract  for  paving  north  side  of  public 
square  awarded  to  EDWARD  PATTON,  Veedersburg,  at  $5,225. 

Ind..  AVinamac — (Official) — Contract  for  road  work  in 
Tippacanoe  Township  awarded  to  JOHN  BAIR,  Winamac,  at 
$8,900.      Noted    Sept.    23. 

Mich.,  Detroit — Contract  for  improving  Dwight  and  Dexter 
Blvd.  awarded  to  DETROIT  ASPHALT  PAVING  CO.,  at  $5,177 
and    $28,627    respectively. 


III..  Deeatur — (Offlcial) — Contract  for  17,000  sq.yd.  brick 
pavement  and  for  combined  curb  and  gutter  awarded  to  S.  A. 
TUTTLE,   Decatur,   at   $34,712.      Noted  Sept.   8. 

III.,  La  Salle — Contract  for  improving  11th  and  Hennepin 
St.  awarded  to  T.  W.  KEYS,  La  Salle,  at  $13,935. 

HI.,  Mollne — A.  E.  Ruthledge,  Rockford,  at  $27,513,  sub- 
mitted lowest  bid  for  paving  road  of  Fredericks  Hill  to  Bridge 
Lane  and   ililan  Rd. 

III.,  Rockford — Contract  for  paving  Mulberry  St  and  por- 
tions of  Oalilev  Ave.  and  Andrews  St.  awarded  to  F.  K.  CAR- 
RICO,  at     $19,000. 

III..  St.  Charles — Bids  were  received  for  improving  parts  of 
East  Main  and  West  Main  St.  as  follows:  Western  Improve- 
ment Co.,  Racine,  $55,391:  Arwin  E.  Price,  Elgin,  $56,698:  Lo- 
gan &  Giertz.  Elgin,  $56,958.     Noted  Sept.  16. 

III.,  I'rbana — Contract  for  paving  East  Main  St.  awarded  to 
STIPES  &  PILCHER.  at  $6,000. 

\Vi».,  Green  Bay — (Offlcial) — Contract  for  grading  and  plac- 
ing gravel  or  crushed  stone  on  portions  of  West  Main  St. 
awarded  to  C.  S.  McDONALD,  Green  Bay,  at  $4435.  Noted 
Sept.   30. 

%Vis.,  Milwaukee — Contract  for  paving,  grading,  guttering 
and  curbing  Center  St.  from  Teutonia  to  Fond  du  Lac  Ave. 
awarded  to  BADGER  CONSTRUCTION  CO.,  Milwaukee,  at 
$30,082;  contract  for  paving  Clybourn  St.  from  Sth  to  13th 
St.  awarded  to  GEORGE  CZERWINSKI,  Milwaukee,  at  $20,200. 
AVis.,  Milwaukee — Contract  for  7,000  sq.yd.  creosoted  block 
awarded  to  CHICAGO  CREOSOTING  CO.,  Chicago,  at  $1.27 
per  sq.yd. 

AVis.,  Racine — Contract  for  grading  Osborne  Blvd.  awarded 
to  JAMES  CAPE  &  SONS. 

Wis.,  Sheboygan — Contract  for  paving  Ontario  Ave.  from 
Fifth  to  Third  St.  awarded  to  JOHN  BRAUN,  at  $4,767. 

Iowa,  Clinton — Contract  for  approximately  59,000  sq.ft.  of 
sidewalk  awarded  to  C.  M.  NEAL.     Estimated  cost,  $7,500. 

Iowa.  Guthrie  Center — Contract  for  paving  30  blocks 
awarded  to  MOORE-SIEG  CONSTRUCTION  CO.,  at  $69,878. 
Noted  Sept.  2  and  Oct.  7. 

Minn.,  Dulnth — Contract  for  paving  5Sth  Ave.,  West,  from 
Elinor  to  Eighth  St.  awarded  to  A.  HEPENBERG,  at  $4,079. 
Minn..  Dulnth — Contract  for  paving  State  Rural  Highway 
No.  S2,  in  Cass  and  Hubbard  Counties,  awarded  to  BRANDEN- 
BERG  CONSTRUCTION  CO.,  Minneapolis,  at  $180,000.  Noted 
Sept.  23. 

Minn.,  Red  Lake  Falls — Contract  for  Pembina  Road  Trail, 
Red  Lake  County,  awarded  to  M.  BARRETT  CO.,  Herman, 
Minn. 

Minn.,  Redwood  Falls— Contract  for  State  Road  No.  71 
through  Kintire  Township  awarded  to  J.  W.  MINTO  and 
WILLIAM  SMITH,   JR. 

Kan.,  PittsburK — .Ml  bids  for  paving  12  blocks  on  Walnut 
and  College  Ave.  rejected.  New  bids  will  be  received.  Noted 
Sept.  9. 
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Kan.,  W'ichitn — Contracts  for  paving  awarded  as  toUows: 
2d  St.  from  Market  St.  to  Washington  Ave.  to  HARRY  L. 
jni.ES,  Wichita,  at  ?25,9S3;  Belmont  Ave.  from  Douglas  to 
Knglish  St.,  English  St.  from  P''ountain  to  Belmont  Ave.,  and 
Fountain  Ave.  from  Douglas  to  Engli.sh  St.  to  WILLISTON 
CONSTRUCTION  CO.,   Chicago,  111.,  at   $15,436, 


N.  D.,  Minot — Bids  received  Oct.  4  by  Board  of  City  Com- 
misisoners  for  street  improvements  as  follows:  Joseph  Samp- 
son. $34,S46;  C.  B.  McUamara  &  Co.,  $35,249;  MINOT  CON- 
STRUCTION CO.,  $33,741   (awarded  contract).     Noted  Sept.   30. 

SI.  D.,  WahiM'ton — Contract  for  paving  Dakota  Ave.  awarded 
to  GREAT  NORTHERN  BRIDGE  CO.,  Minneapolis,  Minn. 

Mont.,  Uozrninn — Contiact  for  paving  Tracy  and  Bozeman 
Ave.  awarded  to  WARREN  CONSTRUCTION  CO.,  at  $14,050 
and  $11,687  respectively. 


Mo.,  Oregon — Contract  for  grading,  paving,  curbing  and 
guttering  a  number  of  streets  awarded  to  A.  JAICKS  CO., 
510    American    Bank    Bldg.,    Kansas    City,    at    about    $36,000. 

Mo.,  St.  Joseph— DUBOIS  &  PETER  CONSTRUCTION  CO.. 
awarded  contract  for  paving  Gordon  Ave.  from  Illinois  to 
Michigan  Ave. 

Te.x.,  Athens — Contract  for  paving  awarded  to  SMITH 
BROS.   &   LA   RUE,   Crockett,  at   $1S,000. 

Ukla.,  Pawnee — Contract  for  paving  Street  Improvement 
Distiict  No.  1  awarded  to  M.  A.  SWADEK  &  CO.,  Oklahoma 
City,  at  $51,419.     Noted  Sept.  30. 

^Vash.,  Ellensburg — Contract  for  grading  two  miles  of 
Ellensburg  and  Pesha.skin  Road  awarded  to  QUIGG  CON- 
STRUCTION  CO.,   Wenatchee.   at   $5,595. 

Wash.,  Seattle — Contract  for  improving  West  Massachu- 
setts St.  awarded  to  CASCADE  CONSTRUCTION  CO.,  Central 
Bldg.,   Seattle,   at   $33,984. 

^Vash.,  Seattle — Contract  for  paving  Mill  St.  awarded  to 
E.  ARNOLD  &  CO.,   Seattle,  at   $11,260. 

Wash.,  Seattle — Lowest  bid  received  for  improving  east 
and  west  Green  Lake  Way  was  that  of  R.  G.  Stevenson,  1327 
Ewing  St.,  Seattle,  at   $103,303. 

Wash.,  Seattle — Lowest  bid  received  for  improving  East 
Marginal  Way  was  that  of  Puget  Sound  Bridge  and  Dredge 
Co.,  Seattle,  at   $80,957. 

>Vaah.,  Yakima — Contract  for  graveling  1V6  miles  on  Sum- 
mitview  Rd.  awarded  to  A.  H.  ZANE  &  CO.,  at  $6,739. 

AVash.,  Yakima — Contract  for  Wenan  Rd.  awarded  to 
THOMAS  GINGLB,  at  $7,S25. 

Ore.,  Portland— OSKAR  HUBER,  Portland,  at  $10,635, 
awarded  contract  for  paving  Upper  Washington   St. 

Ore.,  Tillamook — Contract  for  paving  Second  Ave.  awarded 
to  F.  C.  FELDSCHAU,   Tillamook,   at   $7,089. 

Calif.,  1.0S  Angeles — CALIFORNIA-ARIZONA  CONSTRUC- 
TION CO.,  at  $32,297,  awarded  contract  for  improving  Ram- 
part Blvd.  from  First  to  Sixth  St. 

Calif.,  Ontario — Ford  &  Stout,  Bradbury  Bldg.,  Los  Angeles, 
at  $57,088,  submitted  the  lowest  bid  for  improving  Euclid 
Ave.     Noted  Sept.  23. 

Calif.,  San  Fernando — Contract  for  paving  Grand  Blvd. 
between  San  Fernando  Mission  and  southerly  end  of  Hickson 
Ranch  awarded  to  FAIRCHILD-GILMORE-WILTON  CO.,  Los 
Angeles. 

Calif.,  San  Jose — Contract  for  four  and  one-half  miles  of 
macadam  road  awarded    to  J.  M.   McDONALD,   at   $49,497. 

Calif.,  Stockton — Contracts  for  paving  awarded  as  follows: 
Van  Buren  and  Monroe  St.  to  A.  B.  MUNSON  &  SON.  Stockton, 
at  $13,100:  Delia  and  Lafayette  St.  to  R.  C.  TUMELTY,  Stock- 
ton, at  $14,302. 

<tae.,  Chatcanguay — Contract  for  macadam  roads  awarded 
to  JULIEN  TOUSSAINT  CO.,  2743  St.  Hubert  St.,  Montreal. 
Kstimated  cost,  $6,000. 

Ont.,  Iiondon — Contract  for  paving  WharnclifCe  Rd.  and 
constructing  sewer  on  Grev  St.  awarded  to  FIELDER  CON- 
STRUCTION CO.,  William  St.,  London,  at  $5,054. 

Ont.,  Toronto — Contract  for  paving  a  portion  of  Scarbor- 
ough Rd.  awarded  to  ASHPHALTIC  CONCRETE  CO.,  Toronto, 
at  $8,430. 

Man.,  Rosser. — Contract  for  grading  awarded  to  A.  R. 
BOIVIN,  303  Notre  Dame  Investment  Bldg.,  Winnipeg,  at 
$5,200. 

INDfSTRIAI,  WORKS 
Proposed    Work 

Conn,,  BridKeport — Bids  will  soon  be  received  by  F.  A. 
Cooper,  Arch.,  for  five-story,  65xl00-tt.  concrete  and  brick 
warehouse    for    Logan    Bros.      Noted    Sept.    16. 

N.  Y.,  New  York— (Borough  of  Brooklyn) — F.  A.  Koch  Mfg. 
Co.  will  build  six-story  loft  building  at  Flatbush  Ave.  Exten- 
sion and  Bridge  St. 

N.  Y.,  Xew  York — (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  in  November  for  plant  for  Louis  De  Jonge 
&  Co.,  446  Richmond  Turnpike,  Tompkinsville.  Valentine  & 
Kissman,  25  Madison  Ave.,  New  Y^ork,  Arch.  Estimated  cost, 
$400,000. 

N.  J„  Belleville — L.  Sonneborn  Sons  secured  site  adjoining 
present    one   ,'ind    will    build    additional    buildings. 

Penn.,  Lebanon — Frackville  Mfg.  Co.,  346  Broadway,  New 
York,  N.  Y.,  will  build  three-story  factory  at  Ninth  and  Skull 
St.      Estimated   cost,   $25,000. 

Penn,,  McKeesport — National  Tube  Co.  plans  addition  to 
plant. 


Penn.,    Millvale — Pittsburgh   Rys.    Co.    will    build    car    barn. 

W.  Va.,  Charleston — Du  Pont  de  Nemours  Co.  will  build 
magazines  in  Charleston,  Martinsburg,  Huntington,  Piedmont. 
Bluefleld,  Scarboro,  Kellogg,  Blaine  and  Rock,  W.  Va.  Esti- 
mated  cost,    $500,000. 


organize  com- 


N.  C,  Belmont — Imperial  Yarn  Mill  Co, 
pany  with  $200,000  capital  and  will  build  cotton  mill. 

Fla.,  JaekKonville — Citizens'  Ice  &  Cold  Storage  Co.  plans 
to   enlarge   its  plant.     Horace  Williams,  Mgr. 

Pla.,  Valrico — Fugazzie  Commission  Co.  will  build  60x100- 
ft.  packing  plant. 

Ala.,  Gadsden — Gulf  States  Steel  Co.  plans  improvements  at 
estimated  cost  of  $80,000. 

Tenn.,  Memphis — Harris  Iron  &  Supply  Co.  has  plans  by 
G.  M.  Shaw  &  Co,  tor  warehouse  on  South  Front  St.  near 
Linden  Ave.      Estimated  cost,  $20,000. 

Tenn.,  Shelbyville — Valley  Cotton  Mills  Co.  will  build  mill. 
Estimated  cost,  $50,000.  G.  R.  Adams,  Pres.  of  Public  Light  & 
Power  Co.,  interested. 

Ohio,  Bellnire — American  Stamping  &  Enameling  Co.  will 
make  improvements  to  its  plant  on  Monroe  St.  Estimated 
cost,   $10,000. 

Ohio,  Cambridge — Interstate  Iron  &  Steel  Co.  will  build 
plant   in   Cambridge, 

Ohio,  Cincinnati — Bids  will  soon  be  received  by  Ahrens 
Fox  Fire  Engine  Co.  for  three-story,  42xl20-ft.  addition, 
Bert  Baldwin  &  Co.,  Perin  Bldg.,  Engr. 

Ohio,  Cincinnati — Cincinnati  Grain  Co.  will  build  hay 
elevator  and  warehouse  at   31   Water  St. 

Ohio,  Cincinnati — City  Ice  Delivery  Co.  will  soon  construct 
ice  plant  at  Price  and  Elberon  Ave.  Bernard  T.  Wiseiiall, 
Arch.      Noted    Aug.    12. 

Ohio,  Cleveland — Cleveland  Electric  Metal  Co.  has  plans 
for  foundry  and  addition  to  its  plant  on  West  3Sth  St. 
Burchart-Roberts-Wales  Co.,  Swetland  Bldg.,  Cleveland,  Arch. 

Ohio,  Cleveland — Johns  Machine  &  Stamping  Co.  will  build 
factory  at  Columbus  and  Leonard  St.  Benjamin  F.  Johns, 
Pres.     Estimated  cost,  $80,000. 

Ohio,  Cleveland — Parish  &  Bin.gham  Co.  has  plans  by 
Ernest  McGeorge,  Leader-News  Bldg.,  for  addition  to  its 
plant  at  Madison  Ave.  and  West   106th  St. 

Ohio,  Cleveland — Standard  Welding  Co.  will  build  addition 
to  its  factory  at   1280  East   73rd  St.      Estimated  cost,   $180,000. 

Ohio,  Cleveland — Taber  Ice  Cream  Co,  will  build  ice  cream 
factory  addition  at   3500   Payne   Ave.      Estimated   cost,   $25,000. 

Ohio,  Cleveland — Ward  Baking  Co,  will  build  bakery  at 
Perkins  and  East  40th  St.     Estimated  cost,  $250,000. 

Ohio,  Columbus — Bids  being  received  by  N.  Bradford. 
Arch.,  for  two-story  shop  building  for  Ohio  State  University. 
Estimated    cost,    $120,000.      Noted    Sept.    23, 

Ohio,  IVorwood — Concrete  Flooring  Co.  of  Kentucky  will 
build  135xl64-ft.  factory  on  Baker  St,  near  Sherman  Ave. 

Ohio,  Toledo — Plans  being  prepared  by  M.  &  M.  Stophlet, 
606  Nasby  Bldg.,  for  two-story  and  basement,  60xl20-ft. 
factory  for  Arrow  Mfg.   Co.      Estimated   cost,   $25,000. 

Ind.,  Fvansville — Bids  will  be  received  about  Nov.  1  by 
Clifford  Shipbell  &  Co.,  Arch,,  for  five-story,  50xl50-ft.  factory 
for  Anchor  Supply  Co.     Noted  Sept.  2. 

Ind.,  Jasper — Jasper  Mfg.  Co,  having  plans  prepared  by 
Clifford  Shipbell  &  Co.,  Evansville,  for  one-story,  60x500-ft. 
furniture    factory. 

Blich.,  Detroit — Studebaker  Automobile  Corporation  will 
build  addition  to  its  plant  at  1216  West  Jefferson  St.  Esti- 
mated  cost,    $30,000. 

Mich.,  Hancock — S.  Michelotti  Co.  will  build  macaroni  fac- 
tory in  West  Hancock. 

III.,  Chicago — Shampay  Bros,  will  build  one-story  factory 
at  4621  Cottage  Grove  Ave.  A.  S.  Alschuler,  Arch.  Estimated 
cost,  $17,000. 

III.,  Chicago — S.  N.  Crowen,  30  North  La  Salle  St.,  pre- 
paring plans  for  seven-story  mill  construction  building  at 
Kingsbury  and  Ontario  St.  for  Winston  &  Co.  Estimated 
cost,    $100,000, 

in.,  Decatur — E-Z  Opener  Bag  Co.  plans  three-story,  96x 
340-ft.    factory    on   Pine    St.      Estimated   cost,    $30,000. 

lU.,  Peoria — Barker  &  Wheeler  Co.  will  build  warehouse 
on  South  Washington  St.  near  Oak  St. 

111.,  Quincy — John  Musolino  and  Salvador  Bonansinga  will 
build  four-story  warehouse  at  644  Jersey  St. 

^Vis.,  Milwaukee — Leenhouts  &  Guthrie,  424  Jefferson  St.. 
Milwaukee,  prepared  plans  for  three-story,  40xl20-ft.  build- 
ing for   Phoenix   Printing  Co. 

Iowa,  Des  Moines — Bids  will  be  received  until  Oct.  15  by 
Charles  W.  De  Jarnette.  Equitable  Bldg.,  Des  Moines,  for 
one-  and  two-story,  115x200-ft.  concrete  and  brick  factory 
for  New  Monarch  Machine  and  Stamping  Co.  Estimated  cost, 
$200,000. 

Iowa,  Waterloo — Bids  being  received  for  four-story  and 
basement.  116xl20-ft.  brick  factory  for  Waterloo  Overland  Co. 
Clinton  P.  Shockley,  Arch.  Estimated  cost,  $100,000.  Noted 
Sept.    16. 

Minn.,  Duluth — Western  Rug  Co.  has  plans  for  addition  to 
its  rug  factory  at  63rd  Ave.  and  Grand  Ave.  Estimated  cost, 
$18,000. 

Minn.,  Hopkins — American  Improved  Seat  Co.  will  build 
plant   for    manufacture    of   its   specialty.      A.   C.   Webber,   Pres. 

Kan.,  -Wichita — Schermuly  Mfg.  Co.  will  build  factory  and 
foundry  on  Missouri  Pacific  R,R.  line. 

Tex..  Bonham — Steger  Milling  Co.  will  make  improvements 
to   its   flour   mill.      Estimated  cost,   $50,000. 

Tex.,  Kl  Paso — J.  S.  Curtis  and  associates  will  build  factory 
for  waterproofing  fulminating  mining  cap  protectors.  W.  H. 
Wilson,  Denver,  Colo.,  Mgr. 
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Tex.,  El  Pndo — Plans  beiriK  prepared  for  factory  for  Miller 
MfK    Co.     W.   H.  Wilson,  Gen.   Mprr. 


■re.x.,  Snn  .\ntonln — (Official) — Edward  Friedrich,  802  East 
CiMumerce  St.,  advisos  that  construction  of  new  factory  will 
not  be  undertaken  this  year.     Noted  Sept.  30. 


Wnsh„  Seattle — Bids  will  be  received  until  Oct.  20  by  Port 
of  Seattle  rommission,  C.  K.  Remsberg,  Secy.,  for  four-story 
addition  to  Commission's  w.anhouse  on  Whatcom  Ave.  Esti- 
mated cost.  SI.IO.OOO.     J.  R.  West,   Ch.   Engr. 


Cnlif.,  Gtiims  Vnlley — Nevada  County  Narrow  Gage  Ry.  Co. 
will  rebuild  its  shops  which  were  recently  destroyed  by  fire. 
Estimated   cost.    $40,000. 

due.,  Vallcyfleld — National  Paper  Co..  Montreal,  will  build 
addition  to  its  plant  at  Vallcyfleld.     Estimated  cost,   $100,000. 

Ont.,  Walkerville — Kelsey  Wheel  Co.,  Ltd.,  will  make  ex- 
tensions   to    its    plant.      Estimated    cost,    $10,000. 

BtdM  In  and  Contrncts  Awarded 

N.  H.,  Franklin — Contract  awarded  to  J.  W.  BISHOP  CO., 
Worcester.  Mass.,  at  about  $100,000,  for  three-story,  76xl5S-ft. 
mill  addition   for  SuUoway  Mills. 

Mass.,  Boston — Contract  awarded  to  WILLIAM  P.  KEARNS 
CO.,  240  Albany  St.,  for  three-story,  70x242-ft.  reinforced- 
concrete  building  on  Blandford  St.  for  Albert  Geiger,  Jr. 

Ma.ss.,  Brighton — Contract  awarded  to  HARDY  & 
STREETER.  95  Milk  St..  Boston,  at  about  $60,000  for  five- 
story.  60xl00-ft.  warehouse.  G.  N.  Meserve,  95  Milk  St.,  Bos- 
ton. Arch. 

Mass.,  Salem — Contract  awarded  to  EDWARD  W.  WHEEL- 
ER, Worcester,  at   $15,000,   for  warehouse   for  C.  A.   Ketchum. 

Mass.,  Watertown — Contract  awarded  to  C.  A.  DODGE  CO., 
15  Exchange  St.,  Boston,  at  about  $10,000,  for  one-story,  65x97- 
ft.  garage  for  W.  C.  Barnard. 


R.  I.,  Pawtncket — Crown  Mfg.  Co.  awarded  contract  to  J. 
W.  BISHOP  CO.,  Worcester,  Mass.,  at  about  $38,000,  for  store- 
house and  picker  building. 

R.  I.,  Providence — Gorham  Mfg.  Co.  awarded  contract  to 
H.  WALES  LINES  CO.,  Meridan,  Conn.,  for  three  one-story 
brick   additions. 

N.  Y.,  Hempstead — Contract  awarded  to  KERWIN  ESTER- 
BROOKE  CONSTRUCTION  CO.,  INC.,  Hempstead,  at  $10,000 
for  one-story.  70xl00-ft.  garage  at  Main  St.  and  Stowe  PI. 
for  Main  St.  Garage  Co. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — ■ 
Contract  awarded  to  E.  BROOKS  &  CO.,  3  West  39th  St.,  for 
12-story  printing  building  for  Estate  of  Andrew  Finck.  Crow, 
Lewis  &  Wickenhoefer,  Arch.      Noted   Sept.   30. 

N.  Y.,  New  York — (Borough  of  Queens) — Contract  awarded 
to  FRANK  SEERY.  30  East  42  St..  Manhattan,  for  one-story. 
50x90-ft.  garage  on  Second  Ave..  Long  Island  City  for  John 
McLaughlin,    3-16    East    81    St..    Manhattan. 

N.  Y.,  Roclicster — Contract  awarded  to  WILLIAM  F. 
MARTENS  CO.,  at  $30,000,  for  factory  at  267  Mill  St.  for 
George  W.  Brownyard  Co.,  Inc.     Noted  Oct.   7. 

N.  J.,  Camden — Contract  awarded  to  GEORGE  BACHMAN. 
19  North  30th  St..  Camden,  at  about  $45,000,  for  three-story. 
S0xl29-ft.  garage  and  service  station  for  New  Jersey  Auto  and 
Supply  Co.,  Delaware  Ave.  .and  George  St.     Noted  Aug.  26. 

N.  J„  Klizabeth — (Official) — Contract  awarded  to  H.  D. 
BE.ST  &  CO.,  52  Vanderbilt  Ave.,  New  York,  N.  Y.,  at  $75,000, 
for  buildings  for  Borne  Scryniser  Co. 

N.  J..  Jersey  City — (Official) — Contract  awarded  to  TURNER 
CONSTRUCTION  CO.,  11  Broadway,  New  York,  N.  Y.,  for 
factory  at  Bay  and  Provost  St.  for  Great  Atlantic  &  Paciflc 
Tea  Co. 

N.  J.,  Newark — Contract  awarded  to  CH.\RLES  S.  COOPER 
bv  P.  W^.  Devoe  &  C.  T.  Raynolds  Co.  for  addition  to  its 
varnish  factory.      Estimated   cost,   $25,000. 

Penn.,  Manayank — Contract  awarded  to  TURNER  CON- 
CRETE STEEL  CO.  for  two-story,  62xl9S-ft.  addition  to 
woolen    mill    of    Robert    Krook,    Walnut    Lane    and    Main    St. 

Penn„  Philadelphia — Contract  awarded  to  HOFPM.\N  EN- 
GINEERING &  CONSTRUCTION  CO.,  at  about  $100,000.  for 
two-story,  212x540-ft.  shop  at  Norris  and  Richmond  St.  for 
■William  Cramp  Sons'  Ship  and  Engine  Building  Co.  Noted 
Oct.   7. 

Penn.,  Reading — (Official) — Contract  awarded  to  L.  H. 
POCHT  &  SON,  Reading,  for  two-story  factory  for  Carpenter 
Steel  Co.     Noted  Oct.  7. 

Md.,  Baltimore — Contract  awarded  to  CHARLES  L.  STOCK- 
HAUSEN    CO.,    for    75x275-ft.    plant    for    Baugh    Chemical    Co. 

Ky.,  Gleneoe — Contract  awarded  to  W.  H.  HEILMAN  for 
12Sx22S-ft.  steel  warehouse  for  Gleneoe  Loose  Leaf  Ware- 
house Co. 

Ohio,  Canton — Contract  awarded  to  E.  J.  LANDOR,  at  about 
$20,000  for  five-story,  50x66-ft.  addition  to  the  plant  of  Danne- 
miller  Grocery   Co. 

Ohio,  Cleveland — Contract  awarded  to  ANDERS  CON- 
STRUCTION CO.,  Engineers  Bldg.,  Cleveland,  at  $20,000,  for 
story  cold  storage  plant  addition  to  plant  of  Blumenstock 
&  Reid  Co. 


Ohio,  Cleveland — Contract  awarded  to  J.  T.  RICHARDS, 
822  Citizens  Bldg.,  for  two-story  factory  at  East  7,Sth  St. 
and  Wheeling  &  Lake  Eric  R.R.  for  Champion  Machine  & 
Forging  Co. 

Ohio,  Cleveland — Contract  awarded  to  PACKARD  BUILD- 
ING CO..  for  sales  and  si-rvice  at.ation  on  Carnegie  Ave.  near 
East  55th  St.  for  Packard  Motor  Co.      Estimated  cost,   $125,000. 

Ohio,  rievelnnd — Contract  awarded  to  SAMUEL  AUSTIN 
&•  SON  CONSTIU'CTION  CO.,  14230  Euclid  Ave.,  for  two-story, 
70x400-ft.   a<Ulition    to   plant    of   Standard    Oil    Co. 

Ohio,  Cleveland — Contract  awarded  to  CROWELL-LUND- 
OFF-LITTLE  CO.,  1951  East  57th  St.,  at  about  $70,000,  for 
flve-story,  112xll2-ft.  factory  addition  to  plant  of  Warner  & 
Swasey  Co,,   5.S09   Carnegie  Ave. 

Ohio,  Newport — Contract  awarded  to  ADER  CONSTRUC- 
TION CO.,  Newport,  at  about  $10,000,  for  warehouse  for  Becker 
Bros.  &  Co. 

Mich.,  Detroit — Contract  awarded  to  BRYANT  &  DET- 
WILER  CO.,  Detroit,  for  two  factories  at  Bast  Grand  Blvd. 
and  ilichigan  Central  R.R.  for  Packard  Motor  Car  Co. 

MIeh.,  Detroit— Contract  awarded  to  ROGOWSKI  BROS.  & 
WEDn.\  for  factory  on  Conflant  Ave.  and  Grand  Trunk  R.R. 
for  Vanguard  Mfg.   Co. 

Mo.,  KansaM  City — Contract  awarded  to  R.  F.  WILSON  & 
CO.,  Chicago,  111,,  at  about  $300,000  for  four-story,  113x267-ft. 
factory  at  13th  and  Campbell  St.  for  American  Can  Co.,  447 
West  14th  St.,  New  York,  N.  Y. 

Ark.,  Helena — Contract  awarded  to  DOYLE  &  CO.,  Cotton 
Plant  at  about  $65,000,  by  Interstate  Grocery  Co.  for  ware- 
house- 
Colo.,  Pueblo — Contract  a%varded  to  ELMER  BRBCKEN- 
RIDGE  for  warehouse  at  C  .and  Lamkin  St.  by  A.  Adams  and 
will  be  occupied  by  Sage  Transfer  Co. 

Ore.,  Astoria — Contract  awarded  by  Astoria  Port  Commis- 
sion to  H.  E.  DOERING,  Portland,  at  $22,658  for  grain  elevator. 

FEDERAL,    GOVKUNMENT    WORK 
Proposed   "Work 

Riprap — Tompkinsville,  N.  Y. — Bids  will  be  received  at 
office  of  Lighthouse  Inspector.  Tompkinsville.  until  2  p.m.. 
Oct.  26.  for  riprap  at  Centerville  and  Saltersville  Lights, 
Newark  Bay.  N.  J. 

Bridge  and  Trestles — Pittsburgh,  Penn. — Bids  will  be  re- 
ceived at  U.  S.  Engineer  Office,  Pittsb\irgh,  until  noon.  Nov.  5. 
for  service  bridge  and  Poiree  trestles  at  Dam  No.  10,  Ohio 
River.      (See  adv.) 

Tank  and  Tower — Indian  Head,  Md. — Bids  will  be  received 
bv  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks.  Navy 
Dept.,  Washington.  D.  C,  until  11  a.m.,  Oct.  30,  for  250,000-gal. 
steel  water  tank  and  tower  at  naval  proving  ground,  Indian 
Head. 

Sewer — '^Vashington.  D.  C.^ — Bids  will  be  received  at  Office 
of  Commissioners  of  District  of  Columbia.  Room  509.  District 
Bldg..  until  2  p.m.,  Oct.  19,  for  sewers  in  District  of  Columbia. 

Shell  House — Norfolk,  Va. — Bids  will  be  received  by  H,  R. 
Stanford.  Ch.  of  Bureau  of  Yards  and  Docks.  Navy  Dept.. 
Washington.  D.  C.  until  11  a.m.,  Oct.  30,  for  one  shell  house 
at   naval   magazine,  Norfolk. 

Post  Offlee — Huntington.  W.  Va. — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch..  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m.  Nov.  16,  for  United  States  post  office 
at  Huntington. 

Cranes — Charleston.  S.  C- — Bids  will  be  received  by  H.  R. 
Stanford.  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington.  D.  C,  until  11  a.m..  Nov.  20,  for  two  shipbuilding 
cranes  at  navy  yard.   Charleston. 

Post  Offlee — Elyria,  Ohio — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch..  Treasury  Dept.,  Washing- 
ton,  D.   C,  for  United  States  post   office   at  Elyria. 

Post  Office — Boise.  Idaho — Bids  will  be  received  by  James 
A.  T\'etmore,  Act.  Superv.,  Arch.,  Treasury  Dept.,  Washington. 
D.  C.  until  3  p.m..  Nov.  18.  for  extending  and  remodeling 
United  States  post  office  at  Boise. 

Metal  Supplies — Panama — Bids  will  be  received  by  Major 
P.  C.  Boggs.  Gen.  Pur.  Officer,  Panama  Canal,  until  10.30  a.m.. 
Oct.  20.  for  metal  supplies. 

Misreilaneous  and  Metal  Supplies — -Panama — Bids  will  be 
received  by  Major  P.  C.  Boggs,  Gen.  Pur.  Officer.  Panama 
Canal,  until  10:30  a.m.,  Oct.  18,  for  miscellaneous  and  metal 
supplies. 

BIdjs  In  and  Contracts  Awarded 

Cement,  Sand  and  Gravel — New  Orleans,  La. — Contract  for 
cement,  sand  and  gravel  at  Southwest  Pass,  Mississippi  River, 
awarded  to  LESTER  E.  ALEXANDER,  New  Orleans,  at  $19.- 
220.     Noted  Sept.   16. 

Post  Offlee — Covington.  Tenn. — Bids  were  received  by 
James  A,  Wetmore.  Act.  Superv.  Arch..  Treasury  Dept..  Wash- 
ington. D.  C.  for  post  office  at  Covington  as  follows:  .-Mgernon 
Blair.  Montgomery.  Ala..  $33,800;  William  H.  Pissell  &  Co., 
New  York.  N.  Y..  $35,700;  George  W.  Stiles  Construction  Co., 
Chicago,   111.,    $34,447. 

Piline — Louisville,  Ky. — Contract  for  piling  for  Dam  No. 
43,  Ohio  River,  awarded  to  CARNEGIE  STEEL  CO.,  Philadel- 
phia,   Penn.,    at    $34,111.      Noted    Sept.    30. 

Machinery — Cincinnati.  Ohio — Bids  were  received  at  U.  S. 
Engineer  Office  for  furnishing  and  installing  operating  ma- 
chinerv  at  Dam  No.  29.  Ohio  River,  from:  J.  &  J.  B.  Milholland 
Co.,  714  Fifth  Ave.,  Pittsburgh,  Penn..  $9,321,  and  Miller  Sup- 
ply Co.,  Huntington,  W'.  Va.,  $9,314.     Noted  Sept.   26. 

Post  Office — Everett,  Wash. — Contract  for  United  States 
post  office  at  Everett  awarded  to  HENRICKSON  &  CO.,  Seattle, 
at  $111,519. 

Naval  Improvements — Pearl  Harbor,  Hawaii — Contract  for 
improvements  at  Naval  Station,  Pearl  Harbor,  awarded  to 
HAWAIIAN  DREDGING  CO.,  Honolulu,,  at  $155,900.  Noted 
Sept.  23. 


246 


ENGINEEEING     NEWS 


Vol.  74,  No.  16 


C.*XALS    DITCHRS — IRUIGATIOST 
Proposed   A\'ork 

CanalH — Silver  City,  Miss. — Bids  will  be  received  until  Oct. 
22  by  Atchafalaya  Drainage  and  Levee  District  for  15  miles 
of   canals  and   90,000  cu.yd.   of  levees. 

UrninnKv — Lafayette,  La. — Citizens  of  Lafayette  Parish, 
Indian  Bayou,  Subdrainage  District,  District  No.  1,  voted  $34,- 

000  bonds  for  drainage  system. 

Drninnee — Monroe,  La. — Bonds  for  $20,000  sold  for  draining 
Jack   Creek. 

Druinase — Henderson,  Ky. —  (OflfHial) — Bids  will  be  re- 
ceived until  1:30  p.m.,  Oct.  27,  by  Board  of  Drainage  Com- 
missioners of  Henderson  County,  for  34,810  ft.  drainage  ditch. 
Peter   Manion,  Pres. 

DrainnKe — Pearl,  111. — J.  E.  Schwab,  Alton,  preparing  plans 
and   ivill   superintend   drainage  and   levee   improvements. 

Ditch — Sycamore,  111. — Citizens  of  Kane  and  De  Kalb  Coun- 
ties plan  to  widen  and  deepen  Maple  Park  Cortland  Virgil 
Drainage  District  No.  1.  Estimated  cost,  $20,000.  Hay  &  Low- 
man,   Sycamore,   Engr. 

DrainaiB^e — Kenosha,  Wis. — Bids  will  be  received  until  3 
p.m.,  Oct.  2S,  by  Supervisors  of  Town  of  Bristol,  Kenosha 
County,   for  drainage   system   for   Bristol    Drainage    District. 

Drainage — Bedford.  Iowa — Bids  will  be  received  until  noon, 
Oct.  15,  by  Board  of  Supervisors  of  Taylor  County  for  new 
channel  for  East  Nodaway  River  in  Drainage  District  No.  3. 
J.  N.  Hughes,  County  Audr. 

Drainage — Oskaloosa,  Iowa — Plans  prepared  for  Mahaska 
County  drainage  district. 

Ditches — Bullard,  Minn. —  (Staples  post  office) — Citizens 
contemplate  ditching  about  11  miles  of  main  ditches  and  five 
miles  of  branches.      Gottfrid  Anderson,  Secy. 

Ditch — Caledonia.  Minn. — (Official) — Bids  will  be  received 
by  Auditor  of  Houston  County,  until  Nov.  2,  for  judicial  ditch 
No.    1.      George   Ralph,    Engr. 

Irrigration — Billings,  Mont. — Billings  Bench  Waterusers' 
Association  has  taken  over  the  Billings  Land  &  Irrigation  Co. 
and  will  build  canals  in  upper  section. 

Drainafre — CarroUton.  Mo. — Bids  will  soon  be  received  by 
Sugar  Creek  Drainage  District  Commissioners  tor  16  miles  of 
open  ditch  work.      E.  H.  Quisenberry,  Clk. 

Drainase — Edna.  Tex. — Bids  will  be  received  about  Oct.  28 
by  A.  E.  Landin,  Chn.,  Jackson  County  Drainage  District  No. 
S.  for  canals  and  levees.     R.  J.   Bryan,  Ganado,   Dist.  Engr. 

Irriff:ation — Harlingen,  Tex. — Bids  will  be  received  until 
Oct.  21,  by  Director  of  Cameron  County  Irrigation  District  No. 

1  for  extending  canal,   about   10,000   cu.yd,   of  excavation. 

Irrieation — Santa  Fe.  N.  M. — George  E.  Posberg,  Chicago, 
111.,  interested  in  a  project  to  revive  and  complete  Arroyo- 
Honde  Irrigation  project.      Estimated   cost,    $75,000. 

Drainage — Aberdeen.  Wash. — Citizens  voted  in  favor  of  es- 
tablishing South  Bay  Drainage  District.  Estimated  cost,  $10,- 
000. 

Irrieation — Ephrata,  Wash. — Grants  Orchard  Irrigation 
District  organized  to  form  irrigation  district  estimated  to 
cost   $75,000.      A.    H.   Wilburn,    Ephrata,   Chn. 

Irrisration — Medford,  Ore. — Rogue  River  Canal  Co,  granted 
franchise  to  irrigate  approximately  1000  acres  south  of  Med- 
ford. 

Irrigation — Modesto,  Calif. — Bids  will  be  received  by  C.  S. 
Abbott,  Secy.,  Bd.  of  Directors,  Modesto  Irrigation  District, 
until  Oct.  16.  for  enlarging  main  canal  and  tunnel,  Modesto 
Irrigation  District,  between  Raiden  Falls  and  Upper  Dominici, 
also  for  reinforced-concrete  structures  in  lower  main  canal. 
Noted  Sept.   23. 

Irrigation — Visalia.  Calif. — Election  will  be  held  Oct.  16  to 
vote  irrigation  of  18,000  acres  in  Lindsay-Strathniore  water 
district. 

Drainaere  —  Westminster,  Calif.  —  Citizens  voted  $25,000 
bonds   for   drainage   ditches.      Noted  Sept.   30. 

Bids  In  and   Contrnct.s  Anrarded 

Barge  Canal  Work — Albany,  N.  Y. —  (Official) — Contracts 
for  barge  canal  work  awarded  as  follows:  Improvement  of 
Sawyer's  Creek,  North  Tonawanda,  to  H.  S.  KERBAUGH,  INC., 
6  Church  St.,  New  York,  N.  Y.,  at  $9,440;  furnishing  timber 
and  plank  for  eastern  division  of  New  York  State  Canal,  to 
H.  V.  BERRY,  Ft.  Plain,  at  $12,685;  tor  middle  division  to  W. 
J.  DOWDLE,  Oswego,  at  $15,440:  for  western  division  to  G. 
ELIAS  &  BRO.,  INC.,  Bucalo,  at  $21,699.     Noted  Sept.  2  and  16. 

Barge  Canal  Work — Albany,  N.  Y. — Contract  for  barge 
canal  work  under  Terminal  Contract  No.  47  awarded  to  I.  M. 
LUDINGTON'S  SONS  INC.,  Rochester,  at  $38,630.  Noted  Sept. 
9  and  Oct.  7. 

Drainage — Aledo,  111. — All  bids  received  Sept.  24  by  Cen- 
tral State  Engineering  Co.,  Hershey  Bank  Bldg..  Muscatine, 
Iowa,  for  three  contract  sections  of  tile  drain  in  Mercer 
County   rejected.      Noted   Sept.    9. 

Drainage — Adel,  Iowa — Contracts  for  drainage  work  in 
Dallas  County  awarded  as  follows:  Drain  No.  32  to  PAUL 
PAULSEN.  Carroll,  and  HOC)VER  LUMBER  CO..  Dallas  Cen- 
ter, at  $8,215  and  $16,734,  respectively;  Drain  No.  36  to  IOWA 
PIPE    &    TILE    CO.,    Des   Moines,    at    $4,689. 

Drain — Clarion,  Iowa  —  Board  of  Supervisors  of  Wright 
County  rejected  all   bids  for  Drain  No.    130. 

Ditoh — Estherville,  Iowa — Contract  for  drainage  ditch  No. 
100  awarded  to  A.  F:IKW0LD,  Graettinger,  at  $16,755. 

Ditch — Harlan,  Iowa — Contract  for  12-mile  drainage  ditch 
in  Mosiiuito  Creek,  District  No.  8,  awarded  to  LANA  CON- 
STRUCTION   CO.,    at    $55,926. 

Ditch — Sibley,  Iowa — (Official) — Contract  awarded  to  H.  E. 
WHITNEY.  Emmetsburg,  at  about  $15,000,  for  drainage  ditch 
No.  22,  Osceola  County. 


Drainage — Spencer,  Iowa — Sontract  lor  improving  Drain- 
age District  No.  22  awarded  to  CEMENT  PRODUCTS  CO. 
Spencer,    at   $183,254. 

Drainage — Storm  Lake,  Iowa — Contracts  awarded  to  NEW- 
ELL CEMENT  TILE  CO.  for  tile  and  to  HARRY  &  JOHN 
CLINTON  for  drainage  work  in  Drainage  District  No.  78.  in 
Buena   Vista  County.     W.  W.   Benntet,   County  Audr. 

Ditch — Ada,  Minn. — (Official) — Contract  for  repairing,  en- 
larging and  cleaning  County  Ditch  No.  3  awarded  to  UNION 
DREDGING  CO..   CarroUton.      Noted  Sept.   30. 

Ditch — Bemidji,  Minn. — Contract  for  clearing  and  grubbing 
Ditch  No.  31  awarded  to  G.  W.  CLIFFORD,  Minneapolis,  at 
$7,999;  excavation  to  RIDER  &  JONES,  Minneapolis,  at  $32,- 
675;  contract  for  Ditch  No.  32  awarded  to  KOHLER  CON- 
TRACTING  CO.,    Frazer,    at   $7,762. 

Ditch — Worthington,  Minn. — Contract  for  Ditch  No.  12 
awarded  as  follows:  132,348  cu.yd.  open  work  to  JAMES  Mc- 
KILLY,  Waterloo,  at  8.2c.  per  cu.yd.;  tile  work  to  P.  L.  RI- 
VAED,  Pocahontas,  Iowa,  at  $12,700. 

Drainage — Tekamah,  Neb. —  (Official) — Contracts  for  500.- 
000  cu.yd.  of  excavation  on  old  ditches  and  300,000  cu.yd.  of 
new  excavation  awarded  to  MINNEAPOLIS  STEEL  &  MA- 
CHINERY CO.,  L.  MULLIN,  E.  D.  BARR  and  J  W.  BOYCE. 
Estimated   cost,    $112,000.      Noted   Sept.    23. 

Drainage — Pocahontas.  Ark. — Contract  for  drainage  system 
in  Little  Aumey  Water  Drainage  District  awarded  to  A.  B. 
WILLS  &  SONS,  Paragould.  Estimated  cost,  $40,000.  J.  A. 
Ryan,    Corning,    Engr. 

Irrigation — Fowler,  Colo. — OSCAR  OLESON  awarded  con- 
tract for  dam  and  other  work  in  Apishapa  Caiion.  Estimated 
cost.    $300,000. 

Drainage — North  Yakima,  Wash. — (Official) — Contract  tor 
drainage  system  in  Drainage  Improvement  District  No.  27 
awarded  to  DUNN  &  HOGAN,  North  Yakima,  at  $19,656.  Noted 
Sept.    30. 

MISCELLANEOUS 
Proposed    IVork 
Coal   Pocket — Roxbury,   Mass. — Batchelder   Bros.,    Roxburv, 
will  build   coal   pocket  at   34   Hilton   St. 

Seawall,  Bulkheads  and  Jetties — Winthrop,  Mass. — Bids  will 
be  received  until  11  a.m.,  Oct.  20,  by  Board  of  Harbor  and 
Land  Commissioners,  for  seawall,  bulkheads  and  jetties  along 
easterly  shode   of  Point  Shirley. 

Frames — New  York,  N.  Y. — (Borough  of  Manhattan) — Of- 
ficial)— Bids  will  be  received  by  Marcus  M.  Marks,  Borough 
Pres.,  until  2  p.m.,  Oct.  14,  for  furnishing  500  street  sign  con- 
tainer   frames. 

Track  Supplies — New  York.  N.  Y. —  (Borough  of  Manhat- 
tan)— Bids  will  be  received  until  12:15  p.m.,  Oct.  15,  by  Public 
Service  Commission  of  First  District,  154  Nassau  St.,*  for  ten 
portions  of  special  work,  frogs  and  switches  for  rapid  transit 

railways. 

Retaining  Wall — Syracuse,  N.  Y.  —  Intercepting  Sewer 
Board  instructed  by  City  Council  to  prepare  plans  for  retain- 
ing wall  along  Onondago  Creek. 

Dredging — Newark,  N.  J. — Bids  will  be  received  until  Oct. 
21  bv  City  of  Newark  for  dredging  portions  of  Passaic  River. 
Plans  on  file  with  B.  S.  Rankin.  City  Hall,  Newark. 

Fire-Alarni  System — Cumberland.  Md. — Plans  being  con- 
sidered to  improve  flre  alarm  system.  J.  S.  Schriver,  Water 
and  Light  Comr. 

Piers — Lamberts  Point.  Va. —  (Norfolk  post  office) — Norfolk 
&  Western  Ry.  Co.,  having  plans  prepared  for  piers  and  office 
building.  Southbound  pier,  1200x200  ft.,  northbound  pier,  800x 
200    ft.      L.    E.    Johnson,    Roanoke,   Pres. 

Coaling  Dock — Pensacola,  Fla.  —  Construction  of  coaling 
dock   contemplated    by  Louisville   &   Nashville   R.R. 

Seanall — Gulfport.  Miss. — Board  of  Supervisors  of  Harri- 
son County  contemplate   $600,000   bond   issue   for  seawall. 

Waterways — Washington,  La. — City  plans  deep  water  con- 
nection   between    Washington,   Morgan   City   and   New   Orleans. 

^Vharf — Chattanooga.  Tenn. — Citv  plans  to  improve  wharf 
and   will   issue  $100,000  bonds.      R.   Hooke.  City   Engr. 

Dykes — Wellsville,  Ohio — Citizens  plan  bond  issue  of  $50,- 
000  for  dykes. 

Crib  Protection  and  Dock  Repair — Chicago.  111. — Bids  will 
be  received  by  W.  R.  Moorhouse,  Comr.  Dept.  of  Pub.  Wks., 
until  Oct.  IS,  for  protection  crib  in  South  Fork,  south  branch 
of  Ohio  River,  35th  St.,  also  for  repairing  existing  dock  at 
foot   of  Lumber   St. 

Towers — Waukegan.  111. — Frame  unloading  towers  at  coal 
docks  of  Reiss  Coal  Co..  recently  destroyed  by  -fire,  will  be 
rebuilt  of  steel.     John  P.  Reiss,   Gen.  Mgr. 

Dock.s — Milwaukee,  Wis. — Pennsylvania  Coal  &  Supply  Co. 
contemplates  new  docks  at  Muskegon  Ave.  and  Canal  St. 

Playgrounds — Salina,  Kan. — Election  will  be  held  to  vote 
on   $40,000  bonds  for  playgrounds. 

^Vharve9  and  Docks — Belmont,  Tex. — Contract  will  soon  be 
awarded  for  constructing  wharves  and  docks  at  Belmont. 
Estimated    cost,    $100,000. 

Levee — Ennis,  Tex. — Citizens  voted  $121,000  bonds  for 
levees  on  Trinity  River,   Ellis  County,   Levee  District   No.   2. 

Riprap — Galveston,  Tex. — Bids  will  be  received  by  J.  M. 
Murch,  County  Audr.,  until  1  a.m.,  Oct.  IS,  for  approximately 
20,000  tons  of  riprap  for  seawall. 

Park  Improvements — Houston,  Tex. — George  E.  Kessler,  St. 
Louis,  Mo.,  prepared  plans  tor  George  H.  Herrmann  Park.  Es- 
timated cost,   $100,000. 

Park — Ft.  Morgan,  Colo. — W.  B.  Cullen,  Boulder,  preparing 
plans    for   improving  city    park. 

Subway — Tucson,  Ariz. — City  and  Southern  Pacific  Ry.  Co. 
plan  to  construct  subway  under  railroad  tracks  at  end  of 
Congress   St.      Estimated   cost,   $70,000. 
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Race  Trnek— Los  Angeles.  Calif.— Georpe  H.  Shank.  Los 
Angeles  h.pe(>.Uvay  Association,  Union  Oil  Hldg.,  plans  hich- 
coft    $1^000000     "    '•»'^'"S    track    at    Bell    Station.      Estimated 

Levee— Sacramento.  Calif.— Construction  of  levee  from 
Knignts  Landing  to  Colusa  contemplated  by  Board  of  Direc- 
tors ot  Sacramento  Kiver  West  Side  Levee  District  Esti- 
mated   cost,    $500,000. 

,     Pier— San  Francisco,  Calif.— Contract  will  soon  be  awarded 
for  pier  at  foot  of  Chestnut  St.     Estimated  cost,  $250,000. 

BIdN   III   nud   Contracts  Anariled 
RetninluK    J\  all- Winthrop.    Mass.— Contract    for    retaining 
SIV'iT^l^T-S  "i"\'"'?"    \:»il>t    *-"lul>    awarded    to    FRANK    J.    Mc- 
QUEE.VEY,   ••   Atlantic   St.,   Winthrop,   Mass. 

Biver  IniiirovenientN — Hornell,  N.  Y.— (Official)— Contract 
for  improving  Canisteo  River  awarded  to  EASTOVER  CON- 
STRUCTION CO..   INC.,   Utica,  at   $3S,543.  ox^vn-n.   ^.uin 


Pier  Shed- New  \  ork,  N.  Y.— (Borough  of  Manhattan)  — 
Contract  for  pier  shed  at  West  23d  St..  North  River,  under 
Contract  No.  1471,  awarded  to  THOMAS  T.  WATERS,  271  West 
12oth  bt..  New  York,  N.  Y.,  at   $3fi,600.     Noted  Sept.   16  and   30. 

Boardwalk— Stone  Harbor.  N.  J.— Franklin  Engineering 
and  Contracting  Co.,  Philadelphia,  Penn..  submitted  lowest 
bid  for  boardwalk  at  Stone  Harbor.  Bonds  for  $33,000  sold 
for  this  purpose. 

Drederine — Trenton,  N.  J. — Bids  were  received  Sept.  29  bv 
State  Department  of  Commerce  and  Navigation  for  dredging 
first  section  of  Inland  Waterway  connecting  Barnegat  Bav 
with  Manasquan  River:  Richards  Dredging  Co..  Philadelphia, 
Penn.  $0,158  per  cu.yd.  tor  excavation;  Hill  Dredging  Co., 
^.,*lS,'J'"^J^"^''  501"<  per  cu.yd.  and  D.  X.  Shubin,  Philadelphia. 
$0.99S.     Benjamin  F.  Cresson.  Ch.  Engr. 

Coal  Storage  —  Philadelphia.  Penn.  —  (Official)  —  Contract 
awarded  to  DAY  &  ZIMMERMAN.  611  Chestnut  St..  Philadel- 
phia, at  $2S,  .i2.  for  coal  storage  and  appliances  for  Queen 
Lane  pumping  station.     Noted  Sept.  23. 

Pier— Canton.  Md.  —  (Baltimore  post  office) — Contract 
awarded  to  ARTHUR  McMULLIN  CO.,  Singer  Bldg.,  at  about 
$1,000,000,  by  A.  C.  Shand,  Ch.  Engr.,  Pennsylvania  R.R.  for 
coal  pier.     Noted   Sept.   9. 

Tunnel — Gassaway,  W.  Va. — (Official) — Coke  and  Coal  Ry 
Co.  awarded  contract  for  concrete  lining  of  tunnel  No.  10  to 
PIEDMONT  CONSTRUCTION  CO.,  Charlottesville,  Va.  F  D 
Cosner,  Engr.  M.  of  W. 

Coal  Pier — Pensacola,  Fla. — Contract  for  coal  pier  for  Gulf 
Florida  &  Alabama  Ry.  awarded  to  LINK-BELT  CO.,  Chicago. 

Dike — Baton  Rouge,  La. — DAMERON  &  WHITE.  Baton 
Rouge,  at  $10,209,  awarded  contract  for  enlarging  dike  over 
University   Lake  and   constructing   roadway   to   dike. 

Levee  ^Vo^k — New  Orleans.  La. — Contract  awarded  to 
DAMERON-WHITE  CO.  by  State  Board  of  Engineers  for  levee 
work  for  Red  River,  Atchafalaya  and  Bayou  Boeuf. 

Piers — Evanston,  HI. — Contract  for  IS  piers  awarded  to  O. 
L.  OLESON,  133  Moraine  Rd.,  Highland  Park,  at  $39,948.  Noted 
Aug.  12. 

Excavation — St.  Louis,  Mo. — Contract  for  excavating  about 
600.000  cu.yd.  for  University  Park  Realty  Co.  awarded  to 
FRUIN-COLNON  CONTRACTING  CO.,  St.  Louis,  at  16  6c  per 
cu.yd. 

Bulkhead — Seattle.  Wash. — Puget  Sound  Bridge  and  Dredg- 
ing Co..  Seattle,  at  $80,957.  submitted  lowest  bid  for  filling  and 
bulkheading  East  Marginal  Way.     Noted  Aug.  19. 

BUILDINGS 

Other  Uems  reiatiK  to  BviUtino  Construction  win  be  found  wider  the  foUotcing  hca4^ 
WOS'  "Industrial  H'orks;"  "Federal  Gocemment  Work"  and  "Miscellaneous  " 

Proposed   M'ork 

N.  H.,  Manchester — Plans  prepared  by  Hitchins  &  French. 
6  Beacon  St..  Boston.  Mass..  for  four-story.  50xl00-ft.  brick 
and  stone  store  and  apartment  for  I.  Shatton,  care  of  archi- 
tect.    Estimated  cost.  $50,000. 

Vt.,  Montpelier — Densmore  &  LeClear.  68  Broad  St.,  Boston, 
Mass..  preparing  plans  for  library  and  supreme  court  build- 
ing for  state.      Estimated  cost,   $150,000. 

Vt.,  Poultney — Vermont  Public  Service  Commission,  Mont- 
pelier, ordered  Delaware  &  Hudson  Co.  to  construct  passenger 
and  freight   station. 

3Iass„  Boston — Bids  will  be  received  about  Oct.  15  bv  A.  A. 
Badaracco  and  I.  Freedman.  357  Hanover  St..  for  three'-story, 
Slx2S8-ft.  building  at  Haymarket  Sq.  F.  A.  Norcross,  46  Coiri- 
nill  St.,   Arch.      Estimated   cost,    $90,000.      Noted   Sept.    16. 

Slass.,  Dorche.ster — Plans  being  prepared  bv  Funk  &  Wil- 
cox, 120  Boylston  St..  Boston,  for  Sarah  Greenwood  School. 
for  city  of  Boston. 

Mass.,  Hathome — Bids  will  be  received  until  Nov.  1  by 
Trustees  of  Independent  Agricultural  School  for  two-story, 
55xl60-ft.   building.     John  H.  Bickford  Co.,   Boston.   Arch. 

Conn.,  Bridgeport — Bids  will  be  received  until  Oct.  18  for 
normal  school.     Leonard  Asheim,   Bridgeport,  Arch. 

Conn.,  Hartford — Plans  being  prepared  for  four-story  brick 
and  stone  building  for  Phoenix  Insurance  Co.  Benjamin 
Morris,  New  York,  N.   Y.,  Arch. 

Conn.,  Milford — Bids  being  received  for  brick  and  stone 
town  hall.  Tracy  &  Swartwout,  New  York,  N.  Y.,  Arch.  Esti- 
mated cost,  $120,000. 


nn,i  ?,„  ri  t  "«*en—Revlsed  bids  being  received  for  church 
and  pai  ish  house  at  Orange  St.  for  German  Lutheran  Church. 
Estimated  cost.  $75,000.     C.  S.   Palmer,  Arch. 

N.  v.,  Albany — Fuller  Robinson  Co.,  95  State  St.,  preparing 
plans  for  nine-story  store  and  office  building  at  74  State  St. 
$°0  O^o""'""^'        ^^oodward  Co.,   Waldorf  Uldg.     Estimated  cost, 

..I  ?•  \",-*','">«>y,— Charles  L.  Robinson,  577  Western  Ave.  and 
Michael    J.    Hawkins,    4S    Orange   St.,   contemplate    three-story 
theater  on  Orange  St.     Estimated  cost.  $75,000. 
I     .?',•,   ^•'    ninKliamton— Improved    Order    of    Red    Men    plans 
building.      Estimated  cost.   $50,000. 

N.  Y.,  BnlTalo — S.  F.  Heckert.  Bessemer  Bldg.,  Pittsburgh. 
Penn.,  prepaiing  plans  for  70xl45-ft.  church  for  St.  John  the 
Evangelist   Church   on   Seneca  St.     Estimated   cost,   $75,000. 

N.  Y.,  Buirolo — Polish  Falcons,  Grunwalk  Nest  No.  58  and 
b  plan  gymnasium  and  club  house.  Estimated  cost,  $60,000. 
ArJ^i'  \"  ""•■nell— Plans  being  prepared  by  E.  J.  Thompson, 
$75  000  t'>'p<--story,    100xl50-ft.    building.      Estimated   cost, 

■  ^V  *•'  *•'•'<•'**»"■'> — Bids  will  be  received  about  Jan.  1  for 
six-story,  i8xl00-ft.  bank  and  office  building  at  North  and 
Kings  St.  for  Merchants'  National  Bank.     Noted  Sept.   16. 

■i^U^-  ■"^'*"'  X^k—* Borough  of  the  Bronx) — (Official) — Bids 
will  be  received  until  10:30  a.m..  Oct.  19.  bv  Douglas  Mathew- 
son.  Borough  Pres..  for  alterations  to  Bronx  Borough  hall,  at 
Third   Ave.   and   177th   St. 

n,  ^*  ^'A  ^^'"  York — (Borough  of  Manhattan) — Benjamin  W. 
Mayer,  2  \\  est  33d  St.,  will  build  seven-story,  53x49-ft.,  store 
and  office  building  at  54  Lexington  Ave.  Herman  J:.ee  Meader, 
^   W  est  33d  St.,  Arch. 

_.,!*•  y-'  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  about  Oct.  22  for  lounge  room  for  Hotel 
Biltmore  at  43d  St.  and  Madison  Ave.  for  N.  Y.  Central  R.R. 
^°\.  .^'i'T^'P  ^  Wetmore,  16  East  47th  St.,  Arch.  Estimated 
cost.    $50,000. 

^:-,  ?'••  J^**"  York— (Borough  of  Manhattan)— Plans  pre- 
pared by  Shape  &  Bready.  Inc.,  220  West  42nd  St.  for  seven- 
story,  99xl00-ft.  building  for  New  York  College  of  Dentistry. 
Estimated   cost.    $250,000. 

u  ^'  ^V,^*"^  York— (Borough  of  .Manhattan)  — (Official) — 
Hasco  Bldg.  Co..  243  West  55th  St.  will  build  16-story,  78x94- 
V--\^^S^  ^'ii}'^}F'S  ?J  Fourth  Ave.  and  2Sth  St.  Estimated  cost 
$o00,000.      Walter  Haefeli,   245  West  55th  St.,   Arch. 

Sf.  Y'.,  Bfew  York — (Borough  of  Richmond)  —  (Official) — 
Plans  being  revised  by  Mason  R.  Strong,  7  Wall  St.,  New  York, 
for  three-story,  75xl50-ft.  brick  orphan  asvlum  at  Ft.  W^ads- 
worth  for  Bethlehem  Home.  Estimated  cost,  $100,000.  Noted 
Sept.  9. 

ly.  Y.,  Potsdam — Plans  being  prepared  bv  Lewis  P.  Pilcher, 
Capitol.  Albany,  for  two-story  Normal  School  for  New  York 
State  Department  of  Education.      Estimated  cost.  $300,000. 

„  .^'-  ,.'''•'  .Troy — Erection  of  high  school  contemplated  by 
Catholic  Church,   diocese  of  Albany. 

N.  J.,  Ocean  City — Bids  will  soon  be  received  for  club  house 
for  Ocean  City  Golf  Club.  Estimated  cost,  $50,000.  Sauen  & 
Hahn,    Philadelphia,    Penn..    Arch. 

Penn.,  Allentown — Bids  will  be  received  about  Nov.  1,  for 
5'''-s.t'"'5-  62x210-ft.  building  for  Y.  M.  C.  A.  Louis  E.  Jallade, 
3i  Liberty  St..  New  York,  N.  Y.,  Arch.  H.  W.  Elridge,  Gen. 
Secy.      Noted    Sept.    2. 


Penn.,  Harrisliurg; — Messiah  Lutheran  Church  will  build 
new  edifice  at  Sixth  and  Foster  St.     Estimated  cost,  $75,000. 

Penn.,  Lebanon — Bids  will  be  received  until  Oct.  29  by 
Board  of  School  Directors  for  high  school.  A.  A.  Richter. 
Reading,  Arch.     Noted  Oct.  7. 

Penn.,  Philadelphia — United  Brethern  in  Christ  will  build 
mission  at  12th  St.  and  Wyoming  Ave.     Estimated  cost,   $75,- 

Penn.,  Pbiladelphia^Bids  will  soon  be  received  for  high 
school  for  Board  of  Education  at  Amber  and  Cumberland  St. 
J.  Horace  Cook.  Philadelphia,  Arch. 

Penn..  Pittsburgh — Jlorris  Kaufmann  will  build  20xll0-ft. 
loft  and  store  building  at  713  Liberty  Ave.  H.  E.  Kennedy 
Co..    Arch.      Estimated    cost.    $60,000. 

Penn.,  Pittsburgh — Atlantic  Refining  Co.  will  build  54x154- 
ft.    office    building    at    Butler    and    57th    St.      Estimated    cost, 

$100,000. 

Md.,  Baltimore — Competitive  plans  will  be  received  until 
Dec.  1  by  Fourth  Regiment  Armory  Commission,  for  armory 
at  North  and  Maryland  Ave.     Estimated  cost,  $500,000. 

.Md.,  Baltimore — Council  contemplates  school  at  Lafayette 
Ave.  and  Poplar  Grove  St.     Estimated  cost,  $120,000. 

^V.  Va.,  Anderson — A.  S.  Russell  will  build  three-story 
theater,   office   and  Masonic  temple. 

^V.  Va.,  Blueileld — Plans  prepared  by  Pedlgo  &  Garry, 
Bluefield.  for  five-story  brick  business  building  at  Federal 
and  Scott  St.  for   E.  S.  Pedlgo  Co. 

W.  Va.,  Clarksburg — United  Schools  Bldg.  Co.  recently 
incorporated  with  $300,000  capital,  will  build  West  Virginia 
Business  College. 

Ga.,  Atlanta — (Official) — Election  to  have  been  held  Sept. 
30  to  vote  $3,358,000  bonds,  part  of  which  to  be  used  for 
schools  and  hospital,  has  been   canceled.     Noted  Aug.   12. 

Tenn.,  Chattanooga — University  ot  Chattanooga  will  build 
campus   building  at  cost  of   $75,000. 

Tenn.,  !Vashville — Nashville  Property  Co.  will  build  five- 
story  office  building  at  Church  and  Polk  St.  for  use  of 
physicians.     Estimated  cost.   $50,000. 
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Ky.,  liOnisvlIIe — Plans  prepared  by  Joseph  &  Joseph. 
LoiiisviUe,  for  citadel  for  Salvation  Army.  Estimated  cost. 
$50,000. 

Ohio,  Athens— (Official) — Bids  will  be  received  until  9  a.rn.. 
Oct.  30,  by  Board  of  Trustees  of  Ohio  University  for  women  s 
dormitory.     Isaac  M.  Foster,  Secy. 

Ohio,  Canton — (Official) — Bids  will  be  received  until   noon. 
Nov.    4,   by   Board    of   Education   for   high   school. 
Hammond.   4220   Prospect  Ave.,   Cleveland.   Arch. 
Clk.     Noted  .Sept.  23. 

Ohio.  CnrthaKena — Elzner  &  Anderson,  Cincinnati,  pre- 
pared plans  for  women's  building  of  Longview  Asylum.  Esti- 
mated cost,  $2.")0,000. 

Ohio,  Clevelnnil — Ernest  Huberty  prepared  plans  for  three- 
storv  bank  and  office  building  for  West  Side  Savings  &  Loan 
Co, 'at  West  25th  St.  and  Lorain  Ave.  Estimated  cost,  $50,- 
000. 

Ohio,  lleveland — W.  S.  Lougee,  500  Marshall  Bldg.,  Cleve- 
land, iiiepared  plans  for  three-story  apartment  and  commer- 
cial building  at  1U21  East  70th  St.,  for  Florentine  Realty  Co. 
Estimated  cost.   $4  8,000. 

Ohio,  Cieveland — Plans  approved  by  City  Plan  Commission 
for  three-story  union  passenger  station  for  New  York  Cen- 
tral and  Pennsylvania  R.R.  Co.  Citizens  will  vote  Nov.  2  on 
bonds.      Graham,   Burnham    &   Co.,    Chicago,    111.,    Arch. 

Ohio,  Monroe — Bids  being  received  by  Rusk  &  Sheets, 
Arch,  Columbus,  for  two-story  and  basement.  T0xl27-ft. 
school  in  Preble  County.  Estimated  cost,  $50,000.  Noted  Aug. 
12. 

Ohio,  Niles — Bids  will  be  received  about  Nov.  15  by  C.  P. 
Owslev,  Arch..  Youngstown.  for  six-story.  41x90-ft.  bank 
building   for   Dollar   Savings    Bank.      Estimated    cost,    $100,000. 

Ohio,  Northflelil — Bids  will  be  received  until  noon,  Oct.  27, 
by  G.  L.  Williams,  Clk.   Bd.  of  Education  for  school. 

Ohio,  ■\Villierforce — Bids  will  be  received  until  Nov.  4  by 
Board  of  Trustees  of  Wilberforce  University  for  gymnasium. 
Frank  L.  Packard,  Columbus,  Arch.,  also  for  recreation  build- 
ing.     W.   A.  Joiner,    Supt. 

Ind.,  Evansvilie — Bids  will  be  received  about  Oct.  31  for 
two-story  and  basement  memorial  coliseum  for  county.  Clif- 
ford  Shopbell   &  Co.  Arch.      Estimated   cost,    $125,000. 

Ind.,  Terre  Haate — Board  of  Education  retained  R.  W. 
Leonard  to  prepare  plans  for  school  on  Kafader  site.  Esti- 
mated cost,   $130,000.     Noted  Oct.  7. 

Ind.,  AVashinston — Bids  will  be  received  until  Oct.  19  by 
Mavor  and  Common  Council  for  completing  city  hall.  J.  W. 
Gaddis,   Vincennes,   Arch,   and  Willian   Hoddinott,   City   Clk. 

111m  Chicago — Grace  Episcopal  Church  will  be  rebuilt. 
Estimated  cost.   $500,000.      William   Otis  Waters,   Rector. 

III.,  Chicago — Jackson  Estate,  care  of  H.  S.  Hecht,  154 
■U'est  Randolph  St.,  will  build  four-story  brick  hotel  at  S27 
Wilson    Ave.      Estimated    cost,    $150,000. 

111.,  Dixon — Bids  will  be  received  until  Oct.  IS  by  Board 
of  Administration.  Capitol  Bldg..  Springfield,  for  four  new 
buildings  for  State  Colony  of  Epileptics.  James  B.  Dibelka, 
130  North  Fifth  Ave.,  Chicago,  Arch. 

111.,  Bockford — Board  of  Supervisors  of  W^innebago  County 
will  build  addition  to  courthouse.     Estimated  cost,  $200,000. 

Wis.,  Menominee — Bids  being  received  by  State  Industrial 
Board  of  Education  for  economics  building  for  Stout  Institute. 
Estimated  cost,   $200,000.     H.  E.  Miles,   Racine,   Pres.  of  Bd. 

Wis.,  MilTvaukec — Board  of  Directors  of  Wisconsin  Tele- 
phone Co..  183  Fifth  St..  Milwaukee,  appropriated  $175,000  for 
construction  of  buildings  and  repairs  for  Milwaukee  and 
$145,000  for  Wisconsin  outside  of  Milwaukee.  H.  O.  Seymour, 
Gen.  Mgr. 

Wis.,  Platteville — Van  Ryan  &  De  Gelleke,  Milwaukee,  pre- 
pared plans  for  214-storv  science  building  for  State  Board  of 
Normal  Regents.     Estimated  cost,  $100,000. 

lon-a,  Monmonth — Bids  being  received  for  city  hall  from 
plans  of  Temple  &  Burrows,  Monmouth.  Estimated  cost,  $50,- 
000. 

lon-a,  Ottnmma — Plans  being  prepared  by  Proudfoot,  Bird 
&  Rawson,  Des  Moines,  for  six-story  hotel  for  Ottumwa  Hotel 
Association.     Estimated  cost,   $300,000.     Noted  Sept.   23. 

lovra,    Sionx    City — Chicago 
build  freight  shed  and  ter 
Estimated   cost,    $1S0,000. 

lona,  Spencer — Bids  will  be  received,  according  to  press 
reports,  until  Oct.  18  by  Lyon  County  for  courthouse. 

Kan.,  Hays — ^Official) — Bids  will  be  received  about  Jan.  1 
bv  State  Board  of  Administration  for  three-story  building  at 
Ft  Hays  Normal  School.  Estimated  cost,  $100,000.  Charles 
H.   Chandler.   State  Arch.      Noted   Aug.    19. 

Kan.,  Topeka — Citizens  of  Shawnee  County  contemplate 
settlement  building.  O.  K.  Swayze.  County  Clk.  Estimated 
cost,   $50,000. 

Bio.,  Kansas  City — H.  A.  Drake,  Reliance  Bldg.,  preparing 
plans  for  motion-picture  theater  at  12th  St.  and  Grand  Ave. 
Frank  I...  Newman,  400S  Trost  Ave.,  is  interested.  Esti- 
mated   cost,   $75,000. 

Mo.,  Sarcoxle — Citizens  of  Jasper  County  voted  $100,000 
bonds   for  county  tuberculosis  sanitorium. 

Tex.,  .\uNtln — James  E.  Ferguson,  Governor  has  appointed 
Atlee  B.  Ayers.  San  Antonio,  State  Architect.  He  will  prepare 
plans  for  State  School  for  Blind  and  for  State  Land  Office, 
also  State  Confederate  Women's  Home. 

Ilids  In  and  Contracts  .\YTarded 

MassM  CamlirlrtBC — Contract  awarded  to  STONE  &  WEB- 
STER ENGINKERI.VG  CO..  M'lk  St.,  Boston,  for  two  dormi- 
tories  for   Massachusetts   Institute    of    Technology. 

Mass.,  Chelsea — Contract  awarded  to  C.  S.  CUNNINGHAM 
&  SONS  CO.,  101  Tremont  St.,  at  $80,000,  for  school.  Noted 
Sept.  23. 


Mass.,  Deerfield — Contract  awarded  to  ALLEN  BROS.,  Am- 
herst, Mass.,  for  library  for  Deerfield. 

Mass.,  Medtord — Contract  awarded  to  MARR  BROS.  & 
STEWART  CO..  319  Washington  St.,  at  about  $75,000,  for  store 
at  Forest  and  High  St.,  for  F.  W.  Morris,  5S2  Massachusetts 
Ave.,   Cambridge.      Noted  Aug.   5. 

Mass.,  Wellesley — Contract  awarded  to  J.  W.  BISHOP  CO., 
Worcester,  at  about  $200,000,  for  dormitory  for  Wellesley 
College.     Noted  Sept.  16. 

R.  I.,  Providenee — (Official) — Contract  awarded  to  FAM- 
IGLIETTI  BROS  CO.,  Dean  St.  and  Broadway,  Providence,  at 
$38,865,  for  police  station  at  Wayland  Ave.  and  Sessions  St. 
Noted    Sept.    30. 

Conn..  Bridgeport — Contract  awarded  to  W.  J.  SHAUGH- 
NESSY.   Derby,  at  $46,500  for  high  school. 

N.  v.,  Hicksville — (Official)— Contract  awarded  to  WINES 
&  HOMAS,  Mattituck,  for  bank  building  for  Bank  of  Hicks- 
ville.    Noted  Sept.   23. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Contract  awarded  to  A.  L.  MORDECAI  &  SON,  30  East  42d  St.. 
at  $70,000.  for  six-story,  2Sxl00-ft.  showroom  and  office  build- 
ing at  Park  Ave.  and  57th  St..  for  H.  B.  Anderson,  15  Broad  St. 
N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  FOUNTAIN  &  CHOATE,  110  East  23d  St., 
at  $100,000,  for  alterations  to  building  at  ISth  St.  and  Broad- 
way for  Arnold  Constable  Co.,  881  Broadway.  Cady  & 
Gregory,  Arch. 

N.  Y.,  Pearl  River — (Official) — Contract  awarded  to  J.  B. 
SCHULTZ,  Suffern.  N.  Y..  at  $40,000,  for  laboratory  for  Lederle 
Anti-toxin  Laboratory.  William  E.  Austin,  46  West  24th  St., 
New    York.    Arch. 

N.  J..  Elizabeth — John  Laurie.  Jr..  at  $82,854,  was  low  bid- 
der for  Winfield  Scott  school  and  John  M.  Vose,  at  $41,442 
was  low   bidder  for  El   Mora  school.      Noted   Sept.   16. 

Penn.,  Dorniont — Contract  awarded  to  I.  N.  DUSHANE  & 
SONS,    Carnegie,    for    Masonic    Hall.      Noted    Aug.    12. 

Pciin..  Philadelphia — Contract  awarded  to  CRAMP  &  CO., 
Philadelphia,  at  about  $500,000,  for  ten-story  building  at 
Ninth  and  Sansom  St.  Fredericls  Webber.  Philadelphia.  Arch. 
Penn.,  Philadelphia — Contract  awarded  to  DOYLE  &  CO., 
1519  Samson  St..  at  $125,000  for  three-storv  and  basement, 
57xll8-ft.,  school  at  416  Queen  St.   for  E.  W.  Bok. 

W.  Ya.,  Bluefleld — Contract  awarded  to  JOHN  F.  BARBER 
&  SONS  at  about  $45,000,  for  school  on  Rockridge  St. 

Ga.,  Chatsworth — Contract  awarded  to  H.  J.  CARR  &  CO. 
for  courthouse.     Alexander  Blair.   Macon,  Arch. 

Ohio,  Cincinnati — Contract  awarded  to  FERRO  CONCRETE 
CO..  at  $452,519,  for  East  High  School  at  Erie  and  Madison 
Ave.  bv  Board  of  Education.  Garber  &  Woodward,  Arch. 
Noted   Oct.   7. 

Ohio.  Cleveland — Contract  awarded  to  MILES  CONSTRUC- 
TION CO.,  Cleveland,  at  $50,000,  for  masonic  temple  for  Glen- 
ville  Masonic  Temple  Co. 

Ohio.  Cleveland — Contract  awarded  to  CROWELL-LUND- 
OFF-LITTLE  CO.,  1957  East  51st  St..  Cleveland,  at  about 
$600,000.  for  13-story  commercial  and  office  building  on  Euclid 
Ave.    for  Union   National   Bank. 

Ohio,  Cleveland— Contract  awarded  to  UHL-JASTER  CO.. 
1900  Euclid  Ave..  Cleveland,  at  about  $80,000.  for  two-story 
theater  and  commercial  building  at  Detroit  Ave.  and  Hird  St. 
for  Schmitt  Realty  Co.     Noted  Aug.   26. 

Ohio,  Toledo — Contract  awarded  to  H.  J.  SPIEKER  CO.. 
Toledo,  at  $47,000,  for  three-story.  25xl40-ft.  store  and  loft 
building  for  Parks  Bldg.     Edward  Thai.   Ohio  Bldg.,  Arch. 

Wis.,  Neenah — Contract  awarded  to  C.  R.  MEYER  &  SON. 
Oshkosh.  for  hotel  and  store  for  Merchants'  &  Manufacturers' 
Hotel  Co.     Estimated  cost.   $75,000.     Noted  Sept.   30. 

lovra.  Charter  Oak — Contract  awarded  to  FRANK  LEE. 
Carroll,   for  school.      Noted  Aug.   26. 

Minn..  Winona  —  Contract  awarded  to  SEIDLITZ  & 
WERNER,  Winona,  at  $86,820,  for  high  school  by  Board  of 
Education. 

Neb..  Lincoln — Contract  awarded  to  SELDEN-BRECK 
CONSTRUCTION  CO.,  Omaha,  at  $121,969.  for  botany  and 
zoology  buildings  and  equipment  for  University  of  Nebraska. 
Noted  Sept.   16. 

Neh.,  Senard — Contract  awarded  to  HENRY  OHLSON  & 
SON  CO..   David  City,   $43,988,   for  school. 

Mo.,  Kansas  City — Contract  awarded  to  ARTHUR  PERRY, 
1701  Elmwood  Ave.,  at  $60,000.  for  two-story  brick  church 
at  12th  St.  and  Bales  Ave.  for  Bales  Avenue  Baptist  Church. 
Noted  Aug.  19. 

Mo.,  St.  Lonls — All  bids  for  Benton  High  School  gym- 
nasium rejected.  Frank  &  Gordon,  Donnelly  Court  Bldg., 
revising   plans. 

Mo.,  St.  L,onis — Contract  awarded  to  MURCH  BROS.  CON- 
STRUCTION CO.,  at  about  $500,000.  for  theater  for  Orpheum 
Theater  Circuit  at  Ninth  and  St.   Charles  St.     Noted  July   29. 

CATALOG    NOTICES 

The  Minwax  Co.,  IS  E.  41st  St.,  New  York.  Bulletin  No.  1. 
Sub-Level   Waterproofing.      Illustrated,    12    pp.,    8^4x11    in. 

The  A.  Lietz  Co..  632-34  Commercial  St.,  San  Francisco, 
Calif.  Manual  of  Modern  Surveying  Instruments  and  Catalog 
and  Price  List  of  Scientific  Instruments.  Twelfth  Edition. 
Illustrated,  302  pp.,  6x9  in. 

Trussed  Concrete  Steel  Co.,  Youngstown,  Ohio.  Bulletin 
No.  P212.  Kahn  building  products  for  railroad  structures. 
Illustrated,    8 'Axil    in. 

Walter  A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo.  Bulletin 
No.   ISO.     .Second-hand   equipment. 

Yawman  &  Erbe  Mfg.  Co.,  Rochester,  N.  Y.  Pamphlet. 
■Vertical    file    for    blue    prints.      Illustrated,    16    pp.,    5x7%    in. 

Sullivan  Machinery  Co.,  122  S.  Michigan  Ave.,  Chicago,  111. 
Catalog  No.  110.  Catalog  in  Spanish.  Air  compressors,  rooK 
drills,  etc.     Illustrated,  68  pp.,  6x9  in. 
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KAILMAVS — S'l'KA^I      AM)     KM'IfTRir 
Pr(»iM»N4Ml    \\'i»rk 

.\ortli  CnroHno— MdiiiKs  voted  liy  Chapel  Hill  and  BiHKhani 
townships,  Orange  County,  to  aid  Alamance,  Durham  & 
Orange  Ry.  &  Kleotrio  Co.  to  build  line  from  Ossippee  to 
Durham.     Junius  Harden.   Burlington.   I'res. 

North  Carolina — Piedmont  &  Northern  Ry.  Co.  plans  exten- 
sion of  line  from  Gastonia  to  Belmont.  E.  Thomason,  Char- 
lotte.   Vice-Pres.    and    Cen.    Mgr. 

.4lnbnnin — Florence  &  Huntsville  Interurban  Ry.  Co.  is  hav- 
ing surveys  made  for  line  from  Florence  to  Elk  River,  about 
27  miles.     T,   H.   Allen.  Florence,  Secy. 

.Mis.^iMslpiil — Gulfport  &  Mississippi  Coast  Traction  Co.  will 
reliuild  its  line,  recently  damaged  bv  hurricane,  between  Bi- 
loxi  and  Pass  Christian,  about   30  miles.     W.  F.  Gorenno,  Mgr. 

tlLsNiMNipiil — Hattiesburg  Traction  Co.  i)lans  extension  of 
line  to  Mississippi  Woman's  College,  Hattiesburg.  H.  F. 
Wheeler.    Gen.   Mgr. 


IiiilianR — Ft.  Wa.vne,  Secatur  &  Southern  R. R.  Co.  plans 
extending  its  Ft.  Wayne  &   Springfield   Ry.   line. 

Indiana — Goshen,  Fort  Wayne  &  Northern  Interurban  Ry. 
Co.  plans  line  through  Albion.  Clarence  E.  Tasher.  Goshen,  is 
interested. 

Micliigan — Bond  issue  of  $3,300,000  has  been  ordered  by 
Michigan  R.R.  Commission  for  construction  of  line  from  De- 
troit to  Owosso  by  Detroit,  Pontiac  &  Owosso  Ry.  Co.  Oliver 
H.  Lau,   Detroit,   is  interested.     Noted  July  29. 

Illinuix — Jaclisonville  Ry.  &  Light  Co.  will  relay  its  tracks 
on  South  Main  St.  from  Norton  Ave.  to  Michigan  Ave.,  Jack- 
sonville.     H.  J.  Vance.  Peoria.  Pur.  Agt. 

Illinois — Illinois  Terminal  R.R.  Co.  plans  extension  of  line 
from  Edwardsville  to  East  Carondelet.  H.  H.  Ferguson,  Al- 
ton,   Gen.    Mgr. 

3Iinne80ta — Great  Northern  Ry.  Co.  plans  extension  of  line 
from  Milaca  to  Hill  City  along  west  side  of  Mille  Lacs  lake. 
A.   H.  Hogeland,  St.  Paul.  Ch.    Engi-. 

Minne.sota — Electric  Short  Line  Ry.  Co.  plans  25  miles  of 
additional  track. 

MinneMota — Great  Northern  Ry.  Co.  contemplates  cut-off  of 
line  from  Hutchinson,  Minn.,  to  Redwood  Falls,  Wabasso, 
Tracey.  Currie,  Slavton  and  Hardwick  to  Garretson,  S.  D.  A. 
H.  Hogeland,  St.  Paul,  Minn.,  Ch.   Engr. 

Kansas — Saline-Northern  R.R.  Co.  contemplates  extension 
of   its   line  from  Osborne.      E.   A.  Tennis,   Salina,   is   interested. 

Sonth  Dalvota — South  Dakota  &  Western  Rv.  Co.,  recently 
incorporated  with  $1,000,000  capital,  by  W.  L.  Bruce,  W.  E. 
•  Heaton  and  J.  J.  Dorr,  will  build  line  from  Mitchell  to  Brule, 
via  Platte. 

South  Dakota — See  item   under  "Minnesota." 

Missouri — Wabash  R.R.  is  having  surveys  made  for  line 
from  Orrick  to  Missouri  City.  R.  H.  Howard,  St.  Louis,  Ch. 
Engr. 

Arkansas — Arkansas,  Louisiana  &  Gulf  R.R.  Co.  contem- 
plates railway  between  Pine  Bluff  and  Monticello.  Crossett 
Lumber  Co.  is  interested.     O.  F.  Cole,  Crossett,  Ch.  Engr. 

.Vrkaiisas — Gould  Southwestern  Ry.  Co.  plans  extension  of 
line  to  Rison  or  Fordvce,  then  north  to  Pine  Bluff.  W.  H. 
Roberts.    Gould,    Gen.    Mgr. 

Texas — Dallas  Southwestern  Traction  Co.  is  having  survey 
made  for  line  from  Glen  Rose  to  Stephenville.  E.  P.  Turner, 
Gaston    Bldg..   Dallas.   Pres. 

Texas — Houston.  Richmond  &  Western  Traction  Co.  will 
soon  begin  construction  of  line  between  Houston  and  San 
Antonio. 

Oklahoma — Clinton  &  Oklahoma  Western  Ry.  Co.  con- 
templates extension  of  line  froni  Strong  City  to  Guy'mon,  Okla. 
and  Canadian,  Tex.,  about  150  miles.  Guv  V.  McClure,  Clinton, 
Ch.   Engr. 

Oklahoma — Sapulpa  &  Oil  Field  R.R.  Co.  plans  line  from 
Depew  to  Drumright,  via  Gushing  oil  fields.  Bridges  will  be 
constructed.      C.   F.   Hopkins,    Salpulpa.   Okla..    Gen.    Mgr. 

Colorailo — Arkansas  Valley  Ry.,  Light  &  Power  Co..  Pueblo, 
will  construct  line  from  Pueblo  to  state  line  in  Arkansas  Val- 
ley.     W.    F.    Raber,    Pueblo,   Vice-Pres.   and    Gen.    Mgr. 

Colorado — Denver  &  Rio  Grande  R.R.  is  making  surveys 
for  line  from  Alamosa  to  Durango.  J.  C.  Gwyn,  Denver.  Ch. 
Engr. 

Idaho — Spokane  &  Inland  Empire  R.R.,  has  been  granted 
franchise  by  City  Council,  for  single-track  steam  and  electric 
railway  in  Coeur  d'Alene.  A.  M.  Lupfer,  Portland,  Ore.,  Ch. 
Engr. 

rtali — Ogden,  Logan  &  Idaho  Ry.  plans  improvements  and 
extensions  to  line.  Estimated  cost,  $200,000.  P.  D.  Kline, 
Ogden,   Gen.   Mgr. 

Washington — C.  D.  Hillman,  Seattle,  is  back  of  a  movement 
to  build  line  from  Olympia  to  Boston  Harbor,  about  six 
miles. 

OreKon — Oregon.  California  &  Eastern  Ry.  Co.  recently  in- 
corporated, will  build  400  miles  of  standard  gage  line  in 
central  Oregon.     Robert  C.   Sterahorn,  Portland,   interested. 


OreKOii — City  Council.  Medfoid,  has  allowed  Southern  Ore- 
gon Traition  Co.  to  abandon  its  Siskiyou  Heights  extension 
jind  (onslruet  line  on  Hlilcrest  Rd.  touching  llighcroft, 
Laurelhurst  and  Queen  Anne  additions.  C.  G.  Bullis.  Medford 
lien.    Mgr. 

OroBon— Portland  &  West  Coast  R.R.  &  Navigation  Co.  has 
been  offered  bonus  by  citizens  of  Newport  of  $100,000  to 
build   first   ten  miles  of  line   from   Newport   to  Portland. 

Callfornia--Surveys  are  being  made  by  Engels  Copper  Co., 
laylorsville,  for  narrow  gage  railway  from  Its  mine  to  con- 
nect  with   Western   Pacific   Ry.   near  Keddie. 

r,  C""'"""'"— Council  of  Los  Angeles  granted  franchise  to 
Pacific  Klectric  Ry.  Co.  to  construct  single-track  line  on 
portions  of  I- igueroa  St.,  Denver  Ave.,  Hoover  St.,  Menlo  Ave. 
and   Vermont  Ave.     Noted  Sept.   !). 


New  RrunHiviek — St.  John  &  Quebec  Rv.  has  been  taken 
over  by  Provincial  Government  and  will  complete  line  be- 
tween Gagetown  and  Centerville.  F.  P.  Gutelius,  Moncton, 
Gen.  Mgr. 

Manitoiin — Brandon  Municipal  Rv.  Co.  will  soon  commence 
construction   of  line  on  College  Ave.  and   isth  St.,   Brandon. 

Bids  in    and   Contrnct.s    .\nnrdfd 
^Vest   Virginia — Chesapeake   .*i:    (ihio    H\.   Co.    awarded    con- 
tract   to    J.    C.    CARPENTER    &    MAJOR    BROS.,    for    double- 
tiacking  between  Greenlee  and  Balcony   Falls.     B.  T.  Jellison, 
Richmond,    Va,.   Pur.   Agt. 

Michigan — Contract  awarded  to  SMITH-BYERSAPARKS 
CO.,  by  White  Pine  Mining  Co.,  Ontonagon  for  two  miles  of 
snur    track    from    its    mine    to    St.    Paul    R.R. 

Mill 


nesota — Norther 
BAXTER,    Super 
mine  near  fronton.     F. 


Pacific  Ry.  Co.  awarded  contract  to 
r.  Wis.,  for  spur  track  to  Hillcrest 
Prest,  St.  Paul,  Pur.  Agt. 

„„California — Pacific  Electric  Ry.  awarded  contract  to  ROB- 
ERT SHERER  &  CO..  Pacific  Electric  Bldg.,  Los  Angeles,  for 
grading  roadbed  for  line  between  Hawthorne  and  Ionia  Ave.. 
Los  Angeles,  on  Redondo  via  Watts  line.  Estimated  cost, 
$20,000.     J.   McMillan,   Los  Angeles.   Gen.   Mgr. 

LIGHT,    HE.VT    A\n    POWEK 
Pro|iONiMi    Work 
IV.  Y.,  Syracuse — Syracuse  Lighting  Co.  will  construct  three 
rein  forced -concrete    substations. 

Pla.,  Titnsville — Citizens  defeated  $35,000  bonds  for  pur- 
chase of  Titusville  Electric  Light  Co.     L.  W.  Doolittle,  Mayor. 

.\la.,    Fairhope — See    item    under    "Water   W^orks." 

Mi.ss.,  Jackson  —  R.  L.  Benson.  Chicago,  111.,  owner  of  power 
plant  of  Capital  Light  &  Power  Co..  plans  expenditure  of  be- 
tween $10,000  and  $15,000  for  improving  same. 

La.,  Lake  Charles — J.  G.  Boyle  and  J.  G.  Bessler  granted 
franchise  to  supply  city  with  gas.  Plant  will  be  constructed 
at  estimated  cost  of  $100,000. 

Tenn.,  Cumlierliind  Springs — (TuUahoma  post  office) — Cum- 
berland Siniims  Cci.  conte.mplates  electric-light  plant.  Noted 
(H-t.   14   und.-i    CunilierUuid   Springs,  Ga. 

Ky.,  I'ynthianu — Lexington  Utilities  Co.,  Lexington,  has 
taken  over  plant  of  Cynthiana  Electric-Light  Co.  and  will  im- 
proved   same.      Noted   Sept.    9. 

Ky.,  Danville — Danville  Light  &  Power  Co.  plans  to  extend 
its  service  to  Lancaster.   K>'.,  about  ten  miles. 

Ky..  Louisville — Louisville  Gas  &  Electric  Co.  will  build 
substation  at  Bardstown  Rd.  and  Stevens  Ave.  Estimated 
cost.  $150,000. 

Ky.,  Mayfleid — Election  will  be  held  Nov.  2  to  vote  on  pur- 
chase  of  Mayfield    Electric   Light    Plant   and    Water-Works. 

Ohio,  Cleveland— Tropical  Oil  &  Paint  Co.  will  build  power 
plant  at   1244  West   70th  St.     Estimated  cost.   $5,000. 

Minn..  Bro«nsdale— H.  C.  Volkman  has  applied  for  fran- 
chise to  install  and   operate  electric-light   plant. 

Minn.,  Deer  Wood — Cuyuna  Range  Power  Co.  plans  to  en- 
large  its   plant. 

Minn.,  Raymond — Citizens  voted  to  construct  light  and 
power  station. 

Iowa,  Fairl>ank — Election  will  be  held  Nov.  1  to  vote  to 
build   electric-light   plant. 

Kan..  -Vttiea — C^'ontract  will  soon  be  awarded  for  improving 
electric-light  plant  and  water  system.  Estimated  cost,  $30,- 
000.      Noted  July   2fl  and  Sept.   23. 

Kan.,  Buckiin — (Official) — Election  will  be  held  Oct.  28  to 
vote  $10,000  bonds  for  improving  electric-lighting  system. 
Noted  Oct.  7. 

Kan.,  I'reston — Citizens  will  vote  to  construct  municipal 
electric-light   plant. 

S.  D.,  Volin — Company  being  organized  to  Install  and  oper- 
ate electric-light  and  power  plant. 

X.  D.,  Washburn — Franchise  granted  Washburn  Light  & 
Power  Co.  for  electric-light  and  iJower  plant. 

Mont.,  Glasgow — Citizens  voted  $18,000  bonds  for  improve- 
ments to  electric-light   plant.      Noted  Aug.   12. 


250 


E  N  (i  I  N  1-:  10  1{  1  x\  G     X  E  W"  S 


Vol.  74,  No.  n 


Mo.,  Puiiliir  IllulT — Hills  will  be  received  by  H.  H.  Wilcox, 
City  Clk.,  until  2  p.m..  Nov.  3,  for  municipal  electric-light  and 
power   plant.      (See   adv.) 


-MiMM.,  LeakeMville — Bids  will  oe  received  until  Nov.  3 
Ureene  County  Supervisors  for  steel  bridge  and  iron  highv 
bridge  across  Chickasawhay  River.     S.  R.  McKav,  Clk 


Tex.,    Ilrynn — Fountain    Bros,    applied    to    City    Council    for 
franchise  to  construct  electric-light  and  power  plant. 

-J.    W.    Freeman,    Kilgore.    contemplates 

Tex.,    Greenville — Plans     being     considered     for     extending 
municipal  street  lighting  system. 

Okln.,    >lu.«kuKee. —  Bonds    for    $3,'i0.000    voted    for   municipal 
pipe  line  to  convey  natural  gas  to  Muskogee. 


Colo.,  Llmon — Denver  interests  have  requested  franchise 
from  City   Council    for   electric-light   plant. 

Idaho,  Kenilriok — Plans  being  prepared  for  electiic-light- 
ing    system.       ICstimated    cost.    $8,000. 

iiiaho,  T^vlii  FallN — James  McMillan  has  been  gianted  fran- 
chise  for  gas  i>lant. 

Calif.,  Bsoonilldo — Board  of  City  Trustees  plans  municipal 
electric-light  and  power  plant  and  gas  manufacturing  plant. 

Calif.,  Red  Bluff — Northern  California  Power  Co.  plans  ex- 
penditure  of   $10,000    for   enlarging    its   gas   plant. 

Oct.,  Cobalt — Bids  will  be  received  bv  William  Carter, 
Secy..  Bo.K  877,  Cobalt,  until  Oct.  25,  for  heating  system  in 
public  school  at  Oiroux  Lake. 

Out..  Petrolia — Council  plans  to  take  over  electric-light 
plant,   at   $11,280. 

Ont.,  Toronto  —  Toronto  Hydro-Electric  Commission  plans 
new  sub-station  at  Gerrard  St.  and  Carlew  Ave.  Estimated 
cost.  $60,000. 

Hid.**  In  and  Contracts  .Vn-arded 

X.  Y..  Xew  York— (Borough  of  Bronx) — (Official) — Con- 
tract for  substation  for  Interboro  Rapid  Transit  Co.  awarded 
to  JOHN  B.  ROBERTS,  1  Madison  Ave.,  New  York,  N.  Y.  Esti- 
mated cost,  $50,000. 

Ohio,  Cineinnati — Contract  for  new  boilei's  for  Ohio  Na- 
tional Guard  Armory,  Freeman  St.  awarded  to  TUDOR 
BOILER   CO.,    Cincinnati,   at   $8.9S0.     Noted   Sept.    9. 

Ohio,  Cleveland — Contract  for  heating  system  in  Division 
Ave.  pumping  station  awarded  to  CHAFER  CO.,  Cleveland,  at 
$11,250. 

Ohio,  Toledo — (Official) — Contract  for  steam  heating  and 
ventilating  system  for  present  building  of  Toledo  University 
and  for  addition  at  Illinois  and  11th  St.  awarded  to  JOHN 
PISCH   CO.,    Toledo,   at   $19,790.      Noted   Oct.    7. 

lon'a,  VA'ebster  City  —  Contract  for  electric-light  plant 
awarded  to  H.'^WKEYE  CONSTRUCTION  CO.,  at  $4300. 

»li.,  Blair — (Official) — Contract  for  electric-light  plant 
awarded    to    McGRAW    CO.,    Omaha,    at    $22,490.      Noted   Oct.    7. 

Ont.,  Preston — Contract  for  heating  plant  at  Hurlbut  shoe 
factory   awarded   to    BERNHARDT   &   Sr.-\LDING. 

BRIDGE^i 
Proposed   Work 

Conn,,  Bridgeport — Grand  St.  and  East  Washington  Ave. 
Bridge  Commissions  liave  retained  J.  B.  Strauss.  Chicago.  111., 
to  prepare  plans  and  supervise  construction  of  bridges  at 
Grand  St.  and  East  Washington  Ave.  Estimated  cost,  $220,000 
and   $130,000   respectively. 

Conn,,  New  Hartford — Appropriation  of  $10,000  made  by 
Town  Board   for  bridge  at  Satan's  Kingdom. 

X.  Y'„  Albany — State  will  build  bridge  over  Rondout  Creek 
between  Kingston  and  Port  Ewan  to  connect  State  Highway 
between    Albany    and    New    York.      Estimated    cost,    $220,000. 

X.  Y..  BnlTalo— Jacob  Dold  Packing  Co.  will  build  car 
trestle   on   Howard   Ave.      Estimated   cost.    $10,000. 

N.  Y„  Buffalo — Plans  being  considered  by  Public  Service 
Commission  for  Harlem  Ave.  viaduct.  Estimated  cost,  $400.- 
000. 

N.  J.,  Livincston — Bids  will  be  received  by  Frederick  A. 
Reinier.  County  Engr..  Newark,  until  3  p.m.,  Oct.  25,  for  bridge 
on  Hobart  G.ap  Rd.  over  Canoe  Brook. 

I'enn,,  Alooresburj^ — Bids  being  received  by  Philadelphia  & 
Reading  Ry.  for  concrete  bridge  on   line   through  Mooresburg. 

3Id„  Tov.-Mon — Bids  will  be  I'eceived  by  County  Commission- 
ers  until   f)ct.    28    for   bridge   over   Dead    Run    on   Franklin    Rd. 

Va.,  Lynchburg — (Official) — Bids  will  soon  be  received  for 
bridge  across  James  River  at  Lvnchburg.  Estimated  cost, 
$250,000.  B.  H.  Davis,  7  Batterly  PI.,  New  York,  N.  Y.,  Consult. 
Engr.     Noted   Oct.   1. 

N,  C„  Blltmore — City  plans  bridge  across  Swannanoa  River. 
Charles  E.   Waddell,   Engr. 

N,  C„  KliiMton — Bids  will  be  i-eceived  by  County  Commis- 
sioners until  Nov.  1  for  bridge  over  Neuse  River  at  Caswell 
St.     Estimated  cost,  $10,000. 

Ga.,  Atlanta — Fulton  County  and  Atlanta  contemplate  400- 
ft.  viaduct  to  connect  North  IBoulevard  and  Piedmont  Park. 
R.   M.   Clayton,   Ch.    Engr. 

Ga„  BlairHvllle — Bids  will  be  received  by  V.  I.  Butt,  Ordi- 
nary, Union  County,  until  Oct.  23,  for  steel  bridge  across 
Notla  River  to  be  known   at  Thompson   Bridge. 

Fla„  De  Land — See  item  under  ",Streets  and  Roads." 

MiNH,,  ColunibuN — Bids  will  be  received  until  Nov.  1  by 
Lowndes  County  Supervisors  for  100-ft.  steel  or  concrete 
bridge,  three  wooden  bridges  and  one  concrete  culvert.  C.  L. 
Wood,   County  Bridge   Engr. 


Tenn,,  Chattanooga — (Official) — Southern  Rv.  postponed 
construction    of    bridge    over    tracks    at    Oak    St.    indefinitely 

Noted    Oct.    7. 

Tenn,,  Elixabrthtonn — Bids  will  be  received  until  1pm 
Oct.  29,  by  L.  D.  Gasteiger,  Secy.,  Rd.  Comrs.  of  Carter  County, 
for  constructing  a   number  of  bridges. 

Tenn.,  Loudon  —  Loudon  County  Commissioners  granted 
franchise  to  F.  C.  Ferguss.  J.  H.  Jollick  and  T.  H.  Baker  for 
toll   bridge  across  Tennessee   River. 

Tenn.,  iMaynnrdville — See  item  under  "Streets  and  Roads." 
Ky.,  Covington — Bids  will  be  received  by  J.  Mason  Howk. 
Comr.  of  Pub.  Property,  until  10  a.m..  Oct.  28,  for  bridge  piers 
for  bridge  to  carry  duplicate  supply  main  of  Licking  River 
at  a  point  approximately  150-ft.  south  of  Louisville  &  Nash- 
ville Ry.   bridge.     Noted  Aug.   26.      (See  adv.) 

Ohio,  Bridgeport — Bids  v 
repairing  two  bridges.  Esti 
City   Clk. 

Oliio,  Cincliknati — Bids  will  be  rec 
Dir.  of  Pub.  Ser.,  until  noon,  Oct.  2 
bridge  on  Montgomery  Rd. 

Ohio,  Upper  Sandusky — Bids  will  be  received  until  11:30 
a.m.,  Oct.  28,  by  J.  Marguerat,  Audr.,  Comrs.  of  Wyandot 
County,     foi^  substructure     of     bridge    over    Sandusky     River, 


;ived   by   Philip   Posdick, 
.    for    widening   existing 


Tymochtee  Township. 

Ind„  Anderson — Bids  will  be  received  until  10  a.m.,  Oct.  27, 
by  Commissioners  of  Madison  County,  for  two  additional  steel 
spans  for  bridge  across  White  River  on  North  Main  St.  J.  B. 
Beneflel.    Audr.      Noted    Sept.    23. 

Ind„  Wabash — (Official) — Bids  will  be  received  by  D.  Sho- 
walter,  Audr.,  until  1:30  p.m.,  Nov.  3,  for  bridge  over  Wabash 
River  at  Wabash.  Estimated  cost,  $40,000.  A.  W.  Grosvenor. 
Ft.  Wayne.  Engr. 

Mieh,,  Hastings — Bridge  will  be  constructed  over  Little 
Thornapple  River  near  county  line  by  Town  Boards  of 
Thornapple  Township  in  Barry  County  and  Caledonia  Town- 
ship   in    Kent   County.      Estimated    cost.    $5,000. 

Minn,,  Duluth — City  plans  to  construct  two  bridges.  Esti- 
mated   cost,    $15,000. 

Minn,,    Minneapolis — Bond    issue    of    $85,000    authorized    by 

City    Council    toward    work    of    concrete    arch    bridge    across 
Mississippi   River   at   Third   Ave.,   S. 

Kan.,  Hutehiu.son — Preliminary  plans  prepared  and  bids 
will  be  received  about  J.an.  1  for  reinforced-concrete  bridge 
over  Arkansas  Rivti  ,it  Hutchinson.  Estimated  cost,  $45,000. 
W.  B.  Harris,  Couiux    lium.     .Xoted  Oct.  14. 

Kan,,  lola — Plaii.s    li.  iii^ 
Engr.,     Kansas    AgiiLUltuia 
reinfoi'ced -concrete  bridges. 

Kan,,  Ida — Bids  will  be  received  until  noon,  Nov.  10,  by 
Commissioners  of  Allen  County,  for  replacing  and  repairing 
McFarlan    Bridge. 

Kan,,  Mnnkato — Bids  w^ill  he  received  by  County  Cleik 
until  noon.  Oct.  26.  for  steel  truss  bridge  with  SO-ft.  span 
and  16-ft.  roadway. 

Kan.,  IVickerson — Commissioners  of  Reno  County  contem- 
plate reinforced-concrete  bridge  estimated  to  cost  $30,000.  P. 
Peck,  Abbeyville.  Chn. 

Kan,,  Salina — Commissioners  of  Salina  County  plan  bridge 
over  Smoky  River.     W.  S.  Farier,  County  Engr. 

S,  D„  Yankton — Election  will  soon  be  held  to  vote  $300,000 
bonds  for  railroad  bridge  across  Missouri  River. 

.Mo.,  Gasconade — Missouri-Pacific  Ry.  plans  expenditure  of 
$60,000  for  draw  span  in  bridge  over  Gasconade  River. 

Mo„  Joplin — (Official) — Bonds  for  $13,500  sold  for  North 
Main    St.    viaduct.      J.   J.   McAfee,   City   Engr.     Noted  Oct.   7. 

Mo.,  Maryville — Election  will  soon  be  held  in  Nodaway 
County  to  vote  $100,000  bonds  for  bridges. 

Mo„  ^Vcllinston — See  item  under  "Streets  and  Roads." 


Tex.,  Palestine — International  &  Great  Northern  Ry.  Co. 
and  citv  will  build  steel  viaduct  from  Spring  St.  into  Reagan 
Park.      O.    H,    Crittendon,    Houston,   Ch.    Engr.      Noted    Aug.    5. 

Okla,.  Antlers — Bids  will  soon  be  received  for  five  steel 
bridges   in   Pushmataha   County.      Estimated   cost.    $40,000. 

Okla,,  Chandler — Bids  will  be  received  until  10  a.m..  Oct. 
25.  bv  J.  C.  Pringlev,  Clk.  of  Lincoln  County,  for  four  steel 
bridges  across  Main  Ditch  in  Deep  Fork  Drainage  district 
No.    1. 

Okla,,  Guthrie — Plans  submitted  by  J.  A.  Rankin,  Engr.. 
for  bridge  across  Cimarron  River  near  Guthrie.  Estimated 
cost,    $18,000. 

11  soon  be  held  to  vote  $75,000 

Wash,,  Seattle — Bids  will  be  received  about  Nov.  1  for 
bridge  over  Lake  Washington  Canal  at  10th  Ave.  A.  Rapp. 
City  Bridge  Engr. 

Calif,,  Cloverdale — Town  Board  plans  two  bridges,  one  at 
First  and  Main  St.  and  the  other  at  Third  St. 

Calif,,  EI  Centro — Bids  will  be  received  until  2  p.m..  Nov, 
1.  by  California  Highway  Commissioners.  515  Forum  Bldg.. 
Sacramento,  for  reinforced-concrete  bridge  across  Mye - 
(treek.     C.   C.  Carleton,   Act.  Secy. 


I 
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Cnlir..  Mrrord — Bids  will  soon  be  received  by  Board  of  Su- 
pervisors of  Merced  County  for  reinforced-oont  lete  bridge 
across  Santa  Rita  Slough.  Supervisorial  District  No.  5.  Esti- 
mated cost,  $6,000. 

Calif.,  San  JoMe— (Official) — Bids  will  be  received  by  Board 
nf  Supervisors  of  Santa  Clara  County,  Courthouse,  until  11 
•     I     Oct.  2.'),  for  reinforced  concrete  bridge  on  New  Ave. 

1  ulir.,     Sacramento — (Official) — Bids     will     be     received     at 
.     of    California    lligrhway    Commission.    515    Forum    Bids:.. 
,.  ..lil    2    p.m.,    Nov.     1.     tor    reinforcf  d-eoncrete    bridge    across 
Jd.M-rs  Creelt.  Imperial  Count.\". 

UlflH  In  nnil  Contrni'tH   .Vniirdeil 

Maine,  Browusville — Contract  for  concrete  bridge  across 
ll.asant  River  awarded  to  SANDERS  ENGINEERING  CO.. 
I'oitland.  at  $11,000. 

I'enn.,  LenlNton-n — (Official) — Contract  for  bridge  over 
K  isliai'oiiuilla  Creek  on  Dorset  St.  tension  awarded  to  R.  11. 
.MVKUS.  Lewistown,  at  $8,900.     Noted  Sept.  23. 

i'enn.,  I'niontown — (Official) — Contract  for  bridge  over 
Jacobs  Creek  at  West  Overton  between  Oreensburg  and  Fav- 
e'te  County  awarded  to  HARVEY  &  WATSON,  Mt.  Washing- 
!"i,    at    about    $8,000.      Noted    Sept.    2. 

\\ .  Va.,  Brandywine  —  Contract  awarded  to  FARRIS 
IDGE  CO..  Charleston,  at  $5,600.  by  Pendleton  County  Com- 
sioners   for   concrete   bridge. 

\V.  Va.,  Wheelinsr  —  Contract  for  two  concrete  bridges 
awarded   to   CLATTERTON   &   BRADY,   Sistersville,    at   $10,000. 

■S.  C.  Beaufort — (Official) — Contract  for  repairs  to  two 
I.i.-is  of  Whale  Branch  Bridge  and  new  bridge  between  St. 
H.  Una  and  Ladies  Islands  awarded  to  CAROLINA  CON- 
.^TIU'CTION  CO..   Columbia,    at   $8,952.      Noted   Sept.    16. 

Ohio,  Milford — Contract  for  bridge  over  East  Fork  of  Little 
Miami  River  in  Union  and  Miami  Townships  awarded  to 
ROCHESTER    BRIDGE   CO.,   at   $9,289.      Noted    Sept.    9    and   23. 

Ind.,  Crown  Point — (Official) — Contract  for  ponv  truss 
l^iilffe  over  Hart  Ditch.  Brown  St..  Munster,  awarded  to 
!•  \  TINES  &  SHEARER.  Hobart.  at  $4,696.     Noted  Sept.  23. 

Iiul.,  Salem — Contract  for  five  concrete  bridges  awarded  to 
V' >,\TGOJIERY'-PARKER  CO.,   Hatfield,   at   $7,000. 

ill..  Lake  Bluff — Contract   for  concrete  work   for  bridge  on 

~      :  Ulan    Rd.    awarded    to    .MODERN    ENGINEERING    &    CON- 

;TE    CO..    steel    work    to    KENWOOD    BRIDGE    CO.      Esti- 

•.a    cost.    $6,000. 

ilinn.,  Kenyon — Contract  for  two  bridges  and  culverts  in 
Wriamingo  Township  awarded  to  KENYON  CONCRETE  & 
'■■INSTRUCTION    CO. 

Kan.,  Lawrence — Contract  for  reinforced-concrete  bridge 
I  -ss  Kansas  River  at  Lawrence  awarded  to  MISSOURI 
\  ALLEY  BRIDGE  &  IRON  CO..  Leaven%vorth,  at  $199,910. 
-\  'ted  Aug.  12  and  Oct.  14. 

^lont.,  Billing.s — Contract  for  steel  bridge  over  Tongue 
F;i\er  awarded  to  SECURITY  BRIDGE  CO.,  Minneapolis. 

\rk.,    .Vrkadelphia— Contract    awarded    to    HOPE    BRIDGE 
Hope,     by    Clark     County    Commissioners    for    two    steel 
jes.    one    across    Scrouge    Creek    in    Southfork    Township 
i   one  on  Gurdon  and  Okolona  Rd. 

Okla.,  LehiKh — Contract  for  three  bridges  in  Coal  Countv 
awarded    to    WESTERN    BRIDGE    CO.,    Sherman,    Tex.      Esti- 

m  .ted  cost,  $6.nno. 

Dkla..    Pawnee — All    bids 
-       ion   No.    20.   Township   22 

Vriz.,  Florence — Contract  for  two  concrete  bridges  across 
'.ill  River  near  Winkleman  awarded  to  TOPEKA  BRIDGE 
^v-    IRON  CO.,  Topeka.   Kan.,   at  $46,.-i95.     Noted  Oct.   7. 

Calif.,  Red  BlulT — Contract  for  three  concrete  bridges  on 
.-^tate  Highway  awarded  to  ROSS  CONSTRUCTION  CO.,  Sacra- 
mento at   $17,000.     Noted  July   22  and  Aug.  19. 

Calif.,  San  .\nilrea.«i — Contract  for  concrete  bridge  near  San 
\"  I'eas    awarded    to    BLUXOME    &    CO.,    San    Francisco,    at 

I  jilif..  San  Brnno — See  item  under  "Sewers." 

I  iilif.,  San  LuiK  Oliispo — Contract  for  steel  bridge  over  Paso 

R.  i.les  Creek  awa'ded  to  GUTLEEEN  BROS..  New  Call  Bldg., 

Sa!i    Francisco,  at  $11,733. 

W  VTER   -WORKS 
Proposed    AVork 

-Water    system    will    be    extended.       Esti- 

Mass.,  Fall  River — Commission  on  Water  Supply  repoi'ted 
(n   favor   of  system   costing   $3,000,000. 

Mas.><.,  Lynn — Bids  will  soon  be  received  for  pumping  sta- 
tion at  Ipswich  River. 

Hartforil — (Official) — Bids    will    be    received    until    3 
p.m  .    Nov.    1.    by    Board    of    Water    Commissioners    for    work 
under  Contracts  Nos.   14  and  15  for  clearing  Neapug  reservoir 
sin.     Caleb  Mills  Saville.    Ch.   Engr.      (See  adv.) 

N.  \-„  Hudson — Bonds  for  $10,000  voted  for  water  mains. 

N.  Y„   New-   York — (Borough    of   Manhattan) — Bids    will    be 
received    by    W.    Williams,    Comr.    of    Water    Supply,    Gas    and 
mectricity,   until  Oct.   22,  for  furnishing  c.-i.   pipe,  special  and 
live  box  castings,  cast  steel   castings  and  valves. 

N.  Y.,  Yorktown — Bids  will  soon  be  received  by  I.  G.  Har- 
Supt.  Monhansic  State  Hospital,  for  water  svstem  and 
age-disposal    plant.      Estimated   cost.    $300,000. 

ST.  J.,  Jer.sey  City — Bids  will  be  received  until  11  a.m..  Oct. 
!8,  by  Board  of  Commissioners  for  specials,   hvdrants.  connec- 


X.  J.,  Waterloo — (Official) — Citizens  do  not  contemplate 
dam  at  outlet  of  Junius  Pond.  Jacob  Brooks,  Clk.  Noted 
Oct.    7. 

Md.,  HaKcrHtonn — Washington  County  Water  Co.  has  in- 
creased Its  capital  stock  to  provide  $1.">0,000  for  Improving  wa- 
ter system  and  $400,000  for  building  reservoir. 

C,    Durham — City    plans    water    system.      G.    C.    White, 


s.  c 


ing 


Colunilila — Citizens  voted   $500,000  bonds   for  extend- 
ater   and   sewer  systems.      Noted   Sept.   23. 


.Via.,  Fairliope — Town  plans  to  take  over  water  system  and 
inst<ill   electric-light   plant.      Estimated    cost,    $12,000. 

.\la„  Florence — Election  will  be  held  in  November  to  vote 
on  $200,000  bonds  for  purchase  and  improvement  of  water 
system. 

La..  CovlnKton — Election  will  he  held  to  vote  on  bonds  for 
water  and  sewer  systems.     A.  Kramer,  .M.ignolia,  Miss.,  Engr. 

La.,  Onkdalc — Bids  will  be  received  about  Nov.  1  for  water 
.system.  R.  E.  Ricketts.  City  Secy.  Estimated  cost,  $3"  000. 
Noted  Oct.  14. 

Ky.,  MnyfleI<I — Election  will  be  held  Nov.  2  to  vote  on  pur- 
chase of  Mayfield  Water  Works. 

Ohio,  Cleveland — Election  will  lie  held  Nov.  2  to  vote  on 
$2,000,000  bonds  for  preventing  pollution  of  Cuyahoga  River 
and  Lake  Erie. 

-(Warrensville    post    office) — See 

Ohio,  Dayton — Bids   will  be  received   bv   J.   E.   Barlow,   Dir. 

of  Pub.   .Ser..   until   Oct.   28.   for  one   2n.000.b00-gal.   low   service, 
steam  driven   pumping   unit  at  Keowee   St.   pumping  station. 

Ohio.   Tiffin— (Official)— Tiffin    Water-Works    Co.    will   build 

concrete   dam    by   day    labor.      Noted   Oct.    7. 

Ind.,  Brookvillr — Bonds   for  $20,525  sold  for  water  works. 

Ind.,  ^VakamMa — State  Public  Service  Commission  granted 
permission  to  Wakarusa  Water  Co.  to  issue  $20,000  bonds  for 
water  system. 

Mich.,  Menominee — Election  will  be  held  Nov.  1  to  vote  on 
$283,000  bonds  for  either  purchase  of  uropertv  of  Menominee 
Water  Co.  or  for  construction  of  municipal  system. 

Mich.,  Saginaw — Election  will  be  held  Dec 
$750,000  bonds  for  water  system. 

111.,    Ann>ra — Construction    of    ne 
by  Board  of  Public  Works. 

111.,  Rankin — Election  will  be  held  Oct.  30  to  vote  on  $6,000 
bonds  for  water  sj^stem. 

III.,  SprluKfleld — Improvements  to  water-works  and  fire  de- 
partment recommended  by  National  Board  of  Underwriters. 
Estimated    cost,    $200,000. 

III.,  Wheaton — (Official) — Board  of  Local  Improvements 
received  estimates  for  improvements  to  water  svstem  from 
L.  G.  Ruddock,  City  Engr.  Estimated  cost,  $34,620.  Noted 
Sept.  2. 

Wis„  KenoNha — Bids  being  received  for  pumping  plant  and 
flltiation  plant  for  Board  of  Public  Works.  B.  C.  Brennan, 
City    Hall,    Clk.      Estimated    cost.    $100,000. 

Wis..  Two  Rivers — Bids  will  be  received  until  7:30  p.m., 
Oct.  23,  by  Water  and  Light  Commission  for  6-in.  water 
main  in  Monroe  Ave.,  Jackson  St.,  and  4 -in.  main  in  24th  St. 
Joseph  Doleysh.   Secy. 

Minn.,  St.  Cloud — Water  mains  will  be  laid  bv  city  bv  day 
labor.     C.  H.   West,    City    Engr.     Noted   Sept.   16.  "  "         ' 

Minn.,  Thief  River  Falls — Citizens  defeated  $38,000  bonds 
for   purchase   of  municipal   water   sj'stem. 

Kan..  i>Ianhattan — Bonds  for  $69,500  for  water  system 
voted  by  citizens.  Bids  being  received  bv  F.  Walters,  City 
Engr.      Noted    Sept.    30. 

Kan.,  Morrill — Bond 
ter  s.\'stem. 

Xeb.,  Bayard — Bids  will  be  received  until  N 
Cleik  for  water  system.  Estimated  cost.  $12, 
Finley,    Scotts   Bluff    Eiier       Noted    Sept.    23. 

S.  D..  HumT>oldt — Bonds  for  $10,000   for  water  system   sold. 

\'.  D..  Ellendale — Election  will  be  held  Oct.  30  to  vote 
on  $9,000  bonds  for  water  system.     John  King,  City  Audr. 

.Mont.,    Broadview — City    will    buihl    water    system.      M.    So- 


to   vote    on 
reservoir    contemplated 


$10,000  voted  by  citizens   for 


Seizer 


City 


ronson,   Chn.   of    Comrs 

Mont.,  Glendive — Election  will  be  held  m  spring  to  vote  on 
$70,000   bonds   for   rebuilding  water   system. 

Mo.,  Odessa — Black  &  Veatch.  507  Interstate  Bldg..  Kan- 
sas City,  making  surveys  for  water  system  and  'Sewer  system. 

Tex.,  El  Paso — City  plans  about  ten  additional  wells  near 
pumping  station. 

Colo.,  Duranso — Citv  Council  will  build  concrete  dam  at 
lower  reservoir.     A.  F.  Hood.   City  Ma'. 

Colo.,  Loveland — Improvement  of  water  svstem  contem- 
plated by  City  Council. 

Colo..  WestcliiTc — Election  will  soon  be  held  to  vote  bonds 
for    water    system. 

Idaho.  Star — McCullah  &  Swearinger.  Eng:-.,  submitted  re- 
port on  water  system. 

,000  lionds  for   water  system. 

Wash.,  Seattle — Council  contemplates  expenlif.i-e  of  $75.- 
000  for  standpipe  in  West  Seattle. 

Ore.,  Culver — See  item  under  "Canals,  Ditches  and  Irriga- 
tion." 

Ore.,  Fastside — Election  will  be  held  in  December  to  vote 
on    $50,000    bonds    for    municipal    water    system. 

Calif..  Santa  Crux — Election  will  soon  be  held  to  vote  on 
$100,750  bonds  for  water  system. 


252 


E  N  G  1  X  E  E  E  I  N  G     N  E  AV  S 


Vol.  74,  No.  17 


On«.,  Mnrkhiini — Bids  will  soon  be  received  by  E.  A.  James, 
Ttl  Adelaide  St.,  Toronto,  for  water  system.  Estimated  cost, 
Si2,';,n00.      Noted    Sept.    30. 

Ulan.,  Winiilpve — (Olticial) — Bids  will  be  received  until 
noon,  Oct.  25,  by  S.  H.  Reynolds,  Chn.  of  Coms.,  Greater  Win- 
nipeg Water  District,  901  Boyd  Bldg.,  Winnipeg,  for  Portland 
cement.     Estimated  number  of  barrels,  200,000.      (See  adv.) 

SoNk.,  ^Vatrou>« — Citizuns  contemplate  water  system.  Esti- 
mated cost,  $50,000. 

B.  C.  Port  Coqnitinn — Towns  plans  to  install  municipal 
water  system.     Estimated   cost,   $3.'i,000. 

X.  S.,  St.  Andrews — City  will  build  pumping  station.  Esti- 
mated cost,   $35,000. 

BidN  In   nnil   ContrnotM   An'artled 

MaMM.,  BoHton — (Oflicial)- — Bids  were  received  Oct.  11  for 
laying  15,000  ft.  of  water  mains  as  follows:  John  Guarino,  45 
Hrook  Ave.,  Roxbury.  $10,308;  Thomas  Burke,  7  Shirley  St., 
Jioxbury,  $10,905  and  John  T.  Shea,  Jr..   Boston,   $11,495. 

MaNN.,  Saleni — Bay  State  Dredging  Co.,  247  Atlantic  Ave., 
Boston,  at  $13,800  was  low  bidder  for  intake  and  gate  house 
at  Wenham  Lake. 

I'enn..  Tamaqua — Bids  were  received  Oct.  5  for  reservoir  in 
Owl  Creek  as  follows:  Di  Menna  &  DePaola,  Inc.,  New  York, 
N.  Y.,  $71,437;  M.  A.  Magan,  Pottsville.  $93,392;  and  Lovejoy 
&  Wilson,  Philadelphia,   $104,368.     Noted  Aug.   12. 

La.,  Gretna — Contract  awarded  to  J.  R.  SUTHERLIN  &  CO., 
Kansas  City,  Mo.,  at  $46,830,  for  water  system.     Noted  Sept.  30. 

Ohio,  Cleveland  —  Contract  awarded  to  GEORGE  H. 
WORTHINGTON  CO.,  at  about  $20,000,  for  water  meters  for 
Water   Department. 

Ohio,  Cleveland — Contract  for  repairing  pumps  at  Divi- 
sion pumping  station  awarded  to  ALIBIS-CHALMERS  CO., 
Minneapolis,   Minn.,   at  $35,000. 

Oblo,  Liverpool — Contracts  for  -water  system  awarded  as 
follows:  Distributing  and  force  main  to  J.  I.  DICK,  Scott- 
dale,  Penn.,  at  $94,472;  excavating  and  reinforced-concrete 
work  for  river  intake,  pumping  station  and  filtration  plant  to 
T.  A.  GILLESPIE  CO.,  New  York,  N.  Y.,  at  $100,403.  Chester 
&   Fleming,    Pittsburgh,    Penn.,    Engr. 

Ohio,  AVilberforce — Contracts  for  improving  water  system 
awarded  as  follows:  SO.OOO-gal.  steel  tank  and  tower  to 
PITTSBURGH-DES  MOINES  STEEL  CO..  Pittsburgh.  Penn., 
at  $3,536;  two  steam  pumps  to  WINEMAN  PUMP  MFG.  CO., 
Columbus;  hot  water  storage  heater  and  softening  plant  to 
SHARTLE  MACHINE  CO.,  Columbus;  well  and  connections  to 
S.  H.  BOND.     Estimated  cost  of  work,   $8,472.     Noted  Sept.  16. 

Wis.,  Kenosha  —  Contract  awarded  to  GRELING  BROS.. 
Green  Bay,  at  $78,875,  for  lake  intake  and  crib  on  Washing- 
ton   Island. 

Iowa.  Marcus — (Oflicial) — Contracts  awarded  to  DES 
-MOINES  BRIDGE  &  IRON  CO.,  at  $4,000.  for  75.000-gal.  tank 
on  tower;  FAIRBANKS,  MORSE  &  CO..  at  $3,440,  for  60  hp. 
oil  engine,  compressor,  and  centrifugal  pump  and  to  WARD 
&   WEIGHTON,    at    $2,593    for   pump   house.      Noted   Sept.    30. 

Iowa,  Sidney — Contracts  awarded  by  Water  Works  Board 
for  improvements  to  water  system  as  follows:  ALAMO  EN- 
GINEERING CO..  Omaha.  Neb.,  $9,621  for  water  mains; 
AMERIC.'^N  CAST  IRON  PIPE  CO..  Kan.sns  Citv.  Mo.,  $8,122, 
for  c.-i.  pipe  and  to  MERKLE-HINES  M.\CHI.\'Ei:Y  CO.,  Kan- 
sas City,  Mo.,  at  $539  for  hydrants.     Noted  Sept.  30. 

Minn.,  Campbell— Contract  awarded  to  WARD  &  WEIGH- 
TON. Sioux  City,  Iowa.,  for  water  mains.     Noted  Sept.  23. 

Minn.,  Minneapolis — (Official) — Contract  awarded  to  NEW 
JERSEY  PIPE  CORPORATION,  50  Church  St.,  New  York,  N. 
Y.,  for  riveted  steel  pipe.  N.  E.  Alexander,  Pur.  Agt.  Noted 
Sept.  30. 

Kan..  Attica — (Official) — Contract  awarded  to  BICKEL 
CONSTRUCTION  CO..  Kansas  City.  Mo.,  at  $29,800,  for  water 
and  electric-light  systems.     Noted  Oct.  7. 

Kan.,  PleaManton — Contract  awarded  to  F.  D.  MARTIN, 
Rialto  Bldg.,  Kansas  City,  Mo.,  at  $4,000,  for  water  system. 

Kan..  Rnssell— Contract  awarded  to  DES  MOINES  BRIDGE 
&  IRON  WORKS.  Des  Moines.  Iowa,  for  laying  water  mains 
and  to  U.  S.  CAST  IRON  PIPE  CO.,  Kansas  City.  Mo.,  at  $34.15 
per   ton   for  c.-i.   pipe.     Noted   Oct.    14. 

S.  D.,  Yankton — Contracts  awarded  to  McLAIN  &  ELLER- 
MAN,  Yankton,  at  $5,577,  for  water  mains  and  hydrants  and 
to  CHICAGO  BRIDGE  &  IRON  CO..  at  $3,400,  for  water  tower 
and    tank. 

AVash.,  Seattle — Del  Guzzo  &  Co.,  at  $4,800,  was  low  bidder 
for  water  mains  in  50th  Ave.,   N.   E.. 

Calif.,  San  Praneiseo — A.  J.  REEDER.  at  $31,675,  awarded 
contract  for  clearing  floor  at  Hetch  Hetchy  Valley. 

Ont.,  DnndaH — (Official) — Contract  awarded  to  DICKSON 
BUILDING  CO.,  Dundas,  at  about  $7,000,  for  dam  for  water 
system.     John  L.   Fry,   Clk.     Noted  Oct.   7. 

Ont.,  Ottawa— Contract  awarded  to  LAURIN  &  LEITCH, 
Montreal,  Que.,  at  $194,000,  by  City  Council,  for  pipe  line.  R. 
L.  Haycock.   Engr.-in-Charge.      Noted  Oct.   7. 

B.  C,  AVedt  Vancouver — Contract  awarded  to  COTTON  CO. 
LTD..  Vancouver,  at  about  $90,000,  for  water  system  for 
Sisters  Creek. 

SEWERS 
Proposed    Work 

Mass.,  »w  Bedford — (Official) — City  will  construct  inter- 
cepting sewers  bv  day  labor.  About  $65,000  available  for  this 
work.     Noted  Oct.  7. 

X.  Y.,  Greenwich — (Official) — Citizens  voted  to  issue  $7,500 
bonds  for  sewer  pipe  on  Elman  Ave.,  Main  and  Bridge  St. 
Noted  Sept.  14. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  bv  Marcus  M.  Marks,  Borough  Pres.. 
Room  2032,  Municipal  r.idg.,  until  2  p.m.,  Nov.  4,  for  tunnel 
relief  sewer  in  West  46th  St.  from  Hudson  River  to  Seventh 
Ave. 


Ji.  Ti.,  Syracuse — City  Council  plans  new  sewers  for  east- 
ern section,  W.  T.  Wooley,  City  Engr.  Estimated  cost,  $185,- 
000. 

Sf.  Y.,  Yonkers — Bids  will  soon  be  received  for  sewers  in 
Prescott  St.,  Paulding  St.,  Fillmore  St.,  Hyatt  Ave.,  Lee  Ave. 
and  Sherman  Ave. 


N.  Y. 


rktown — See   item    under    "Water-Works." 


N.  Y.,  Yorktown  Heishts — Bids  will  be  received  bv  Wil- 
liam B.  Osgood,  Pres.,  Bd.  of  Managers,  New  Y'ork  State  Train- 
ing School  for  Boys.  Dept.  of  Architecture,  Room  1224.  Wool- 
worth  Bldg.,  New  York.  N.  Y.,  until  2:30  p.m.,  Nov.  9,  for 
sewerage  and  sewage  disposal  plant.  Noted  Sept.  30.  (See 
adv.) 

N.  J.,  South  Orange — Plans  prepared  by  Edmond  R.  Halsey, 
Engr.,  for  storm  sewers  in  Maplewood  section.  Estimated 
cost,    $61,400. 

Penn.,  .\Hbley — Bids  Ijeing  received  by  Borough  Clerk,  for 
storm  sewer  in  Maxwell  and  Wyoming  St.,  according  to  press 
reports. 

-(Pittsburgh    post    office) — Bonds    tor    $14,- 
work. 

Del.,  Xewport — Election  will  be  held  in  Januarv.  according 
to  press  reports,  to  vote  on  bonds  for  sewer  system.  S.  W. 
Day.  Secy. 

Md.,  Roekvllle — (Official) — Bids  will  soon  be  received  for 
sewers  and  sewage  disposal  plant  for  portions  of  Montgomery 
County  in  Little  Falls  Brook  drainage  area.  E.  B.  Whitman, 
Consult.    Engr.      Noted    Sept.    16. 

Md.,  Silver  Spring  —  Harry  Stevens,  Union  Trust  Bldg., 
Washington,  D.  C.  preparing  plans  for  sewer  system.  Esti- 
mated  cost,   $40,000.     Noted  Aug.   19. 

W.  Va.,  Kenova — Election  will  be  held  Nov.  6  to  vote  $55,- 
00  bonds   for  sewer   system. 

S.  C,  Columbia — Bonds  for  $300,000  voted  by  citizens  Oct. 
5  for  extending  sewer  system.     Noted  Sept.  16. 

Fla.,  Eustis — Bonds  for  $60,000  voted  bv  citizens  for  sewer 
system.      Noted  Aug.   16. 

Fla.,  Tampa — (Official). — Bids  will  be  received  until  2  p.m., 
Oct.  26.  by  Allen  Thomas,  Clk.,  Bd.  of  Comrs.  of  Pub.  Wks.. 
for  purchase  of  $75,000  bonds  for  sewers  and  internal  im- 
provements. 

La.,  Xew  Orleans — Bids  will  be  received  until  noon.  Dec.  3. 
by  Sewerage  and  Water  Board  for  labor-material-percentage 
contract. 

Ky.,  Owensboro — Election  will  probably  be  held  Nov.  2  to 
vote  on   $250,000  bonds  for  sewer  system. 

Ohio,  .llliance — Bids  will  be  received  until  Nov.  1  by  James 
I.  Rickard,  Dir.  of  Pub.  Service,  for  sewage-disposal  plant. 
Chester  &  Fleming,  Pittsburgh,  Penn.,  Engr.  Estimated 
cost,    $40,000. 

Ohio,  Cleveland  Heights — (Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canfield,  Clk.,  until  noon,  Nov.  15. 
for  sale  of  $38,426  bonds  for  sewers  in  Cedar  Road  District 
No.    3. 

Ohio,  Cleveland  Heights — (Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canfield,  Clk.,  until  noon,  Oct.  25,  for 
sewers  and  water  mains  in  various  streets.  F.  A.  Pease  En- 
gineering Co.,    Cleveland,    Engr. 

Ohio,  Springfield — Bids  will  be  received  until  noon,  Nov.  1, 
bv  City  Auditor,  for  purchase  of  $6,271  bonds  for  sewers. 
Noted  Sept.  16. 

Ohio,  Youngstown — City  plans  sewer  in  Mill  Creek  Sewer 
District.      Frank  Lillie,  Engr. 

Mich.,  Hancock — City  Council  plans  new  sewer  system  for 
West  Hancock. 

Mich.,  Menominee — Council  plans  storm  sewers. 

III.,  Bloomington — Normal  and  Bloomington  contemplate 
joint  sewage-disposal  plant. 

III.,  East  St.  Louis — Citv  Council  will  make  repairs  to  sew- 
ers.    Estimated  cost,  $37,000. 

III.,  Jacksonville — Board  of  Local  Improvements  will  build 
sewer  in   Independence  Ave.  and  Hooker  St. 

III.,  Lenient — Board  of  Local  Improvements   plans  sewers. 

III.,  Roek  Island — Bids  will  be  received  about  Nov.  15  for 
sewer  system  and  sewage-disposal  plant  and  septic  tank. 
Wallace 'Trichler,  City  Engr. 

Wis.,  Fond  du  Lac — Plans  being  prepared  by  City  Engineer 
for  sewers  in  Washington,  Morris,  Ruggles,  West  Cotton 
and  East  St. 

Wis.,  Manitowoc — -Plans  being  prepared  for  sewer  in 
Franklin  and  Sixth  St.     John  Kelley,  City  Clk. 

W'is.,  Milwaukee — Citv  Council  will  build  sewer  in  Rich- 
ards St.     Estimated  cost,   $8,000. 

Wis.,  Stoughtou — Bids  will  be  received  until  Oct.  27  for 
sewers   in   various  streets. 

Iowa,  Sioux  City — City  Council  plans  extension  of  storm 
water  sewer  in  Lafayette  St.  to  Missouri    River. 

Kan.,  Belleville — Citizens  contemplate  sewer  system.  Esti- 
mated cost,   $40,000.     W.  L.  Wineland,   Mayor. 

Kan.,  Cherryvale — Black  &  Veatch,  Interstate  Bldg.,  Kan- 
sas City,  Mo.,  preparing  plans  for  sewer  system.  Estimated 
cost,    $20,000. 

Kan..  Hutchinson — Bids  will  soon  be  received  for  sani- 
tary  sewer   for   Hyde  Park  addition. 

Neb.,  Haverloek — Bids  will  be  received  by  A.  J.  Blount, 
City  Engr.,  until  8  p.m..  Nov.  5,  for  sewers  in  three  districts. 

Neh.,  Loup  City — (Official) — Election  will  be  held  Nov.  9 
to  vote  $6,500  bonds  for  sewer  system.  T.  W.  D.  Wolfe,  City 
Engr.      Noted   Oct.    7. 

Tex.,  Lancaster — Bonds  for  $15,000  voted  by  citizens  for 
sanitary   and   storm   sewers.      Noted  Sept.    16. 

Tex.,  Sherman — City  contemplates  sewer  system  and  sew- 
age-disposal  plant.     Charles   Sayville,   Dallas,   Engr. 
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<<ilo.,  lOdKcnater — (OfHcial) — Contract  for  sewer  system 
will  be  awarded  about  Oct.  2S.  Estimated  cost,  $32,000.  Noted 
Sept.   23. 


WuHh.,  Srattlc — (Omclal) — Contract  for  overflow  sewer  In 
First  Ave.,  N.  W.,  awarded  to  McDONALU  &.  JONP:S,  410  Globe 
Bldgr.,    Seattle,    at   $l,'").r)48.      Noted   Seijt.    30. 


Ore„    Amity — City   contemplates   sewer   system. 

Calif..  Fresno — A.  Cronklte,   City   Engr.,  authorized   to   pre- 
pare  plans   for    storm   and    sanitary   sewers.      Estimated   cost. 

$15,000. 


Calif.,    Kifliiiiuuil — Citv    Council    plans    sewer    work.      Esti- 
mated   cost.    $S7.400.      H.    D.    Chapman,    City    Engr. 


stem.      Esti- 

Ont.,  PeterborouBh — City  plans  to  construct  sewers  on  Rib- 
inson,   Victoria  and  Aylnier  St.  R.  H.  Pearsons.   Engr. 

SEWERS 
Bids  In  and   Contracts  Awarded 

Mas.«..  BoHton — (Official) — Contract  for  Section  1,  Deer  Is- 
land Outfall  sewer  awarded  to  GEORGE  M.  BUY.NE.  166 
Devonshire  St.,  Boston,  at  $43,370.  Frederick  D.  Smith,  City 
Engr.      Noted   Sept.   30. 

R.  I.,  Providence — (Official) — Bids  were  received  Oct.  11  for 
sewers  in  various  streets  as  follows:  Bavard  St.,  Antonio 
Aiello,  at  $522:  River  Ave.,  and  Yorkshire  St.,  Charles  Crank- 
shaw,  at  $12,729  and  $8,477  respectively;  Douglas  Ave.,  An- 
tonio   Gonelli,    at    $1,256,      Noted   Oct.    7. 

N.  Y..  New  Yoric — (Borough  of  the  Bronx) — (Official) — Bids 
were  received  Oct.  14  for  sewers  in  Starling  Ave.,  Unionport 
Rd..  McGraw  Ave.,  and  Pugslev  Ave.:  (Low  bidders)  Briggs 
&  McLaughlin,  $5,000;  Salvatore  Purificato,  $5,000;  Anita  Con- 
struction Co.,  $5,000  and  Williamsbridge  Construction  Co.. 
$5,000. 


N.  J.,  Atlantic  City — (Official) — Contract  for  storm  water 
drainage  system  awarded  to  JOSEPH  FERRY  &  SONS,  INC., 
Baltimore,    Md.,    at    $125,921.      Noted    Sept.    23. 


Tenn.,  IVortli  CiiattnnooBa — Contracts  awarded  to  O'SULLI- 
VAN.  LONG  &  HAGERTY.  Bessemer,  Ala.,  at  $34,000,  for 
11  miles  of  S-  to  12-in.  sewers  and  to  GUILD  &  CO.,  James 
Bldg.,  Chattanooga,  at  $5,665,  for  700  ft.  of  5-  to  9-in.  brick 
sewer.     Noted  Oct.  7. 

Ohio,  Cincinnati — (Official) — All  bids  received  for  Duck 
Creek  Intercepting  sewer  rejected.     Noted  Sept.   16. 


III.,  Galexbure — Contract  awarded  to  D.  E.  KEELER  CO., 
Davenport,   Iowa,  at  $3,728,   for  sewers. 

AVis.t  Appletou — (Official) — Contract  for  sewers  in  Rich- 
mond St.  awarded  to  J.  DELLMONN  &  CO.,  Appleton,  at  77c. 
per  ft.     Noted  Oct.  7. 

Wis.,  Green  Day — Contract  awarded  to  B.  WAERZEG- 
GERS,  Green  Bay.  at  $0.63  per  ft.  for  12-in.  sewers  in  Oak- 
land Ave.     Noted  Sept.   30. 

■Wis..  Milwaukee — Contract  awarded  to  ALEX  PESTKA, 
for  12-in.  sewer  in  Menlo  Ave.     Theodore  B.  Olson.   Clk. 

^Vis..  Racine — Contract  for  sewers  in  Carlisle  Ave.  award- 
ed to  PATRICK  GAVAH.\N,  Racine,  at  $1.40  for  18-in.,  $1.28 
for  15-in.  and  $1.10  for  12-in. 

Iowa,  Brooklyn — Contract  awarded  to  PUBLIC  SERVICE 
CONSTRUCTION  CO..  Omaha,  Neb.,  at  $22,194  and  $10,274,  for 
sewer   sj'stem   and   disposal    plant.      Noted   Aug.    12. 

Iowa,  Des  Mnines — Contract  awarded  to  J.  L.  HAUSMAN, 
for  extension  of  Ingersoll  Run  sewer  and  storm   water  sewer. 

Iowa,  AVehster  City — Contract  for  Cedar  St.  sewer  awarded 
to  HAWKEYE  CONSTRUCTION  CO.,  at  $4,300. 

llinn..  Herman — (Official) — Contract  for  sewer  awarded  to 
BADGER  CONSTRUCTION  CO.,  Fargo,  N.  D.,  at  $4,635.  Noted 
Sept.    23. 

Kan..  Marysville — Contract  awarded  to  INTER-MOUNTAIN 
BRIDGE  &  CONSTRUCTION  CO.,  Tecumseh,  Neb.,  at  $S,157. 
for  sewer  work. 

Neb..  Brideeport  —  Contract  awarded  to  C.  J.  BURKE. 
Kearney,  for  8,000  ft.  of  sewer.     Noted  Oct.   7. 

Neb..  Lincoln — Abel  &  Roberts,  First  National  Bank  Bldg., 
Lincoln,  at  $35,240,  was  low  bidder  for  Antelope  conduit  for 
city. 

S.  D.,  Aberdeen — (Official) — Contract  for  sewers  in  Second 
St.  awarded  to  A.  A.  DOBSON  &  CO.,  Aberdeen.  Noted 
Sept.  30. 

Ark..  Lake  Village — Contract  for  sewer  system  awarded  to 
MCCREARY  CONSTRUCTION  CO..  at  $18,000". 

Idaho.  Mountain  Home — Contract  for  sewer  construction 
awarded  to  TD.\H()  HARDWARE  &  PLUMBING  CO.,  Boise, 
and  JOHN  W.  MORTON.  Mountain  Home.  Estimated  cost, 
$15,360.     R.  J.  Newell.   Engr. 

.4riz.,  Mesa — (Official) — Contract  for  sewer  system  in- 
cluding 16  miles  of  sewers  awarded  to  DOYLE  BROS.,  Phoenix, 
at    $51,778.      Noted    .Sert.    30. 


Ore.,  Korest  tirove — W.  C.  Elliott,  Portland,  at  $58,448, 
low    bidder   for  sanitary   sewer  system.     Noted   Sept.   9. 

Calif.,  .San  Bruno — Contract  for  storm  sewers  and  bridges 
awarded  to  CHARLES  J.  LINDGREN.  Monadnock  Bldg.,  San 
Francisco,    at    $15,600. 

Call«M  Stockton — Contracts  awarded  to  TIBBITTS  PACIFIC 
CO.,  16  California  St.,  San  Francisco,  at  $14,330  for  storm  wa- 
ter sewer  in  east  end  of  city  and  to  D.  BISHOP,  Stockton,  at 
$16,419.  for  sanitary  sewers  in  South  and  Edison  St.  Noted 
Oct.    14. 

,.,.V,".".'.'^.  VIsalla — Contract   for    aewer   system   awarded   to   M. 
MURPHY,   Berkeley,   at  $40,500.     Noted   Sept.   30. 

G.VRBAGE 
Propiwed    Work 
Del..  WilniinKton — New    bids   will   be   received   by   Bo->.rd   ol 

Health   for   disposal   of  garbage  for  period  of  years. 

Ohio,  .\kron — (Official) — Bids  will  be  received  until  noon, 
Oct.  27.  by  Board  of  Control  for  removal  of  garbage  to  Akron 


Ind..  Ft.  Wayne — Board  of  Works  retained  Samuel  A. 
Greenley,  Milwaukee,  Wis.,  to  prepare  plans  for  garbage  in- 
cinerator.    Noted  Aug.   5. 

Iowa,  Mason  City — Plans  being  prepared  by  E.  J.  Gones, 
Macon,  Ga.,  for  disposal  plant.     Estimated  cost.  $8,000. 

Minn.,  Duluth — Council  plans  $50,000  bonds  for  garbage 
incinerator. 

STREETS   AND    ROADS 
Proposed  Work 
Mass.,    ^Voburn — Bids    will    be    received    by    State    Highway 
Commission,   Boston,    until   Oct.    26   for   5,200   lin.ft.   of   road. 


X.     Y. 

Park    Sq. 


Franklinville — Citizens     voted     $9,000     for     paving 


,„.  N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks.  Borough  Pres., 
until  2  p.m.,  Oct.  28,  for  regulating  and  paving  and  repaying 
various   streets   and   avenues   of   the   borough. 

N.  Y..  New  York — (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  by  Calvin  D.  Van  Name,  Borough  Pres.  Bor- 
ough Hall,  St.  George.  New  Brighton,  until  noon,  Oct.  26,  for 
constructing  cement  sidewalks  on  Nelson  Ave.  from  Ambov 
Rd.  to  a  point  about  1962  ft.  east  of  east  house  line  of  South- 
field  Blvd.  and  Richmond  Turnpike  from  Jewett  Ave.  to  Little 
Clove  Rd. 

N.  J.,  Atlantic  City — County  Board  of  Freeholders  plans  to 
pave  Meadow  Blvd.  from  Chelsea  to  Pleasantville.  Estimated 
cost,    $125,000. 

N.  J.,  Hackeusaek — Bids  will  be  received  bv  A.  N  Morris 
and  C.  N.  Cumberland.  Comr.  of  Bd.  of  Chosen  Freeholders  of 
Bergen  County.  Courthouse,  until  noon,  Oct.  29.  for  improving 
Passaic  St.  from  Main  St.  to  Maywood  Borough  line. 

N.  J.,  Newton — Bids  will  soon  be  received  for  paving  New- 
ton-Sparta and  Ross's  Corner-Sussex  Rd.  Estimated  cost. 
$125,000.      Harvey    Snook,    Engr. 

N.  J.,  Redbank — Bids  will  be  received  bv  Board  of  Chosen 
Freeholders  of  Monmouth  County,  Courthouse,  Freehold,  until 
11  a.m.,  Oct.  27.  for  concrete  road  bed  and  sidewalks  on 
Throckmorton's   Fill. 

Penu.,  BridKeville — (Official)— Election  will  be  held  Nov.  2 
to  vote  $15,000  bonds  for  paving.     Noted   Oct.   7. 

Md.,  Denton — Bids  will  be  received  by  County  Commission- 
ers until  Nov.  1  for  one  mile  of  State  Aid  Highway  upon  or 
along  Hillsboro-Denton  Rd. 

W.  Va..  Moundsville — Bids  will  be  received  until  Oct.  23 
by  O.  B.  Bonar,  City  Clk..  for  paving  Seventh  St.  from  Lafav- 
Ave.    and    Western    Ave.    from    Seventh    St. 

N.  C,  Charlotte — Board  of  Aldermen  appropriated  $14,000 
for    paving    streets. 

N.  C.  Danbury — Election  will  be  held  Nov.  16  in  Stokes 
County  to  vote   $50,000   bonds   for   roads. 

N.  C.  Durham — City  contemplates  voting  $300,000  bonds 
for    improving    streets. 

N.  C.  Greenville — County  Commissioners  will  sell  $100,000 
road   bonds  Nov.    1. 

Ga.,  Amerious — Commissioners  of  Sumter  County  contem- 
plate holding  election  to  vote  $100,000  bonds  for  road  im- 
provements. 

Fla..  Clearwater — Election  will  be  held  Nov.  16  in  Pinellas 
County  to  vote  $715,000  bonds  for  roads.  Noted  Sept.  9  and 
Oct.   7. 

Fla.,  De  Land — (Official) — Citizens  voted  to  issue  $250,000 
bonds    for   roads   and   bridges.      Noted    Sept.    9. 

Fla..  Eustis — Citizens  voted  $40,000  bonds  for  roads.  Noted 
Aug.   26. 

Fla.,  Ft.  Pierce — Commissioners  of  St.  Lucie  County  will 
expend  $58,675   for  hard   surfaced  roads. 

Fla.,  Jacksonville — Citizens  voted  $16,000  bonds  for  pav- 
ing. 

Fla.,  Monticello — Citizens  of  Jefferson  County  voted  $100,- 
000  bonds   for   Dixie   highway. 

Pla.,  Wauehula — City  will  construct  13  miles  of  sidewalks. 

Ala.,   Mobile — Wilcox   County   plans   expenditure   of   $15,000 
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if    Supervisors    will     issue     $13.'), 000 
.   1. 

illlNN..  ColnmbiiH — (Official) — AU  bids  receiver!  for  4S  miles 
of  hiirhway  improvement  rejected.  New  bids  will  be  received 
until  S  a.m..  Nov.  S.     G.  Hauser.  Jr..   Engr.     Noted  Sept.   23. 

MiMN..  (inlfiiort — Board  of  Supervisors  of  Harrison  County 
will  issue  $200,000  bonds  for  road. 

l.a..  Monroe — Bids  will  be  received  until  Nov.  5  by  D.  W. 
Faulk.   City   Secy.,   for   improving;   various   streets. 


Tenn.,  Ellaialictliton — Bids  will  be  received  until  1  p.m.,  Oct. 
2ii.  by  \j.  D.  (laspeierer.  .Secy.  Rd.  Comrs.,  for  70  miles  of  graded 
roads  and   rcpairinn  and  completing   roads  already  graded. 

Tenn..  iMnyiinrdvlllc — Bids  will  be  received  until  Nov.  S  by 
Oeorge  N.  Taylor.  Union  County  Comi-.,  for  macadam  roads 
and    bridges. 

Tenn.,  Sweetwater — Bids  will  be  received  until  Nov.  l.'j  by 
W.  T.  Lenoir,  Mayor,  for  street  imiirovements.  Noteil  Sept. 
9   and   Oct.    7. 

Ky.,  Bellevne — (Newport  post  office) — City  contemplates 
bond  Issue  for  paving  vaiious  streets. 

ell   (^ounty    plans   $2,S.OOO   bond    issue    fur 

Ohio.  Canton — Plans  will  be  prepared  by  W.  E.  Sarver,  City 
Engr..    for   widening  and   repaying    Tuscarawas   St. 

Ohio,  Cheviot — (Cincinnati  post  office) — Bids  will  be  re- 
ceived by  Albert  J  Deusing.  Village  Clk..  until  noon,  Nov.  3. 
for  improving  North  Bend  Rd.  from  Woodbine  Ave.  to  north 
line  of  Ilirschberg  &  Kaplans  Subdivision. 

Ohio,  Cleveland  HeJKhtN — ( Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canfield,  Clk..  until  noon,  Oct.  !.">. 
for  improving  Coleridge,  Coivdon.  Cottage  fJrove,  Essex  and 
Winton   St.      Estimated  cost.  ?,S4.000. 


WaNli.,  Steven.son — (Official) — Bids  will  be  received  until 
1:30  p.m.,  Oct.  23,  by  Charles  H.  Nello,  County  Audr.,  for  con- 
structing nine  miles  of  Stevenson-Carson   Rd.     Noted  Sept.   23. 


Ohio,  East  Cleveland — Commissioners  of  Cuyahoga  County 
plan  to  pave  Euclid  Ave. 

>iieli.,  Ann  Arbor — City  Council  will  prepare  plans  for  pav- 
ing  Miller  Ave.      Manly   Osgood.   City   Engr. 

-City    plans    paving    Bridge    St.    with    con- 
Mich..    Calumet — An    appropriation    of    $4000    voted    by    the 
Eagle  Harbor  Township  Board  for  highway  work  for  coming 

Mich.,  DowaBiae — Plans  being  considered  for  improving 
highway  on  Prairie  Ronde  St. 

Mich.,  Hillsdair — Expenditure  of  $3.">,000  planned  for  pav- 
ing Manning  St. 

Mich..  Iron  Mountain — County  contemplates  $75,000  annual 
road   budget. 

III.,  Hamilton — City  Council  will  macadamize  Ninth  St. 
from  Broadway   to   Keokuk  St. 

■\Vi».,  Elkhorn — City  contemplates  paving  Walworth  and 
Wisconsin   St.      A.   C.  Oleson,   City  Clk. 

Wis.,  fireen  Bav — Bids  will  be  received  until  10  a.m.,  Oct. 
2r.,   by  City  Clerk   for  crushed   stone  on  North   Roosevelt  St. 

Wis.,  Superior — City  Commissioners  authorized  $33,000 
bond  issue  for  street  inriprovements. 

Kan.,  ColumhuM — (Official) — Bids  will  be  received  until 
noon.  Nov.  1,  by  Commissioners  of  Cherokee  County,  for 
grading  and  surfacing  with  gravel  seven  miles  of  county 
road  between  Columbus  and  Crestline. 

»b.,  Ha.stin;;s — Bids  will  be  received  about  Dec.  1  for 
paving  .50  blocks  with  vertical  fiber  brick  or  asphaltic  con- 
crete.     W.    H.    Fuller,    City    Engr. 

Mo.,  Butler — Citizens  plan  to  issue  bonds  to  macadamize 
Butler-Nevada    Rd. 

Mo.,  Hill.xboro — Election  will  be  held  Nov.  6  in  Jefferson 
County  to  vote  $.">00,000  bonds  for  roads  and  bridges.  Noted 
Oct.  7. 

Mo.,  Lexington — Lafayette  County  Commissioners  will  is- 
sue $55,000  bonds  for  roads  in  Wellington-Napoleon  Rd.  Dis- 
trict. 

Mo.,  Marshall — Citizens  contemplate  bond  issue  of  be- 
tween $800,000  and  $1,000,000  for  road  construction.  James 
C.    Wonders,   Washington,    D.   C,   Highway   Engr. 

Mo.,  Sedalin — Bids  will  be  received  by  P.  T.  Learning.  City 
Engr.,  until  Nov.  1  for  9,200  sq.yd.  of  vertical  fiber  brick 
paving. 

Mo.,  Sprinefleld — All  bids  received  for  nine  miles  of  road 
in  Ingram  Speci.-il  Road  District  rejected.  New  bids  will  be 
received.     Estimated  cost,  $20,000. 

Mo..  ■tVellinKton — Citizens  voted  $55,000  bonds  for  ma- 
cadamizing 10  miles  of  road  and  for  two  bridges.  Noted 
Sept.  30. 

Tex.,  Bntosville — Election  will  be  held  Nov.  2  in  Zavalla 
County,   Road   I'recinct  No.  3  to  vote  $40,000   for   roads.     Noted 

Oct.  7: 

Tex.,  Beaumont — Bonds  for  $85,000  sold  for  street  impiove- 
ments.      Noted    Sept.    9. 

Tex.,  Frrdericksburc — Citizens  of  Gillespie  County  Nov.  7 
vote  on  $300,000  for  roads. 

Idaho,  Orflno — City  will  expend  $11,000  for  paving  and  side- 
walks.     Robert  Swadener.    Engr. 

Wash.,  Colvllle — Bids  will  be  received  by  A.  B.  Sansborn, 
Audr.,  Comrs.  of  Stevens  County,  until  Nov.  1,  for  improving 
about  three  miles  of  Springdale-Hunters  Permanent  Highway 
No.  2 -A. 

\Vash.,  Pomeroy — Bids  will  be  received  until  10  a.m.,  Nov 
1.  by  Commissioners  of  Garfield  County,  for  improving  a 
portion    of  Permanent    Highway   No.   1. 
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Calif.,  Orovilie — Bids  will  soon  be  received  for  paving 
Montgomery  St.  from  Lincoln  St.  to  Fourth  Ave.  Estimated 
cost,   $15,843.      S.   J.  Norris,   City   Engr. 

Calif..  Richmond — City  Council  has  authorized  streets 
under  tracks  of  Santa  F6  R.R.  at  16th  St.  Estimated  cost, 
$7,000.     H.  D.  Chapman,  City  Engr. 

Calif.,  Sacramento — Plans  prejiared  by  Frank  C.  Millei', 
City  Engr.,  approved  by  City  Commissioners  for  paving  Cy- 
press Ave.   fiom   37th  St.   to  Upper  Stockton   Rd. 

Calif.,  San  Jose — Bids  will  be  received  until  11  a.m..  Oct. 
25.  by  Board  of  Supervisors  of  Santa  Clara  Count v,  tor  im- 
proving Lincoln  Ave.   in   Supervisorial  District   No.   4. 


id   Clarence 
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Ont.,  London — City  plans  to  pave  Wellington   a 
St.  with  asphalt.     H.  A.  Brazier,  Engr. 

Ont.,    Mimico — Movement    being    agitated     to    i 
.Shore   Rd.   85   ft.   throughout  length   of  municipality. 

Man.,  Winnipeg: — City  will  construct  granolithic  walks  on 
Woodrow  PL,  Manitoba,  Sargent  and  Langside  Ave.  W.  P. 
Brereton,  City   Engr. 

B.    C,   Aictor 


N.   S..   Halifax — F. 

■I    to    Board    of   Co 
St.  at   $5,500. 
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W.   Doane,   City  Engr..   submitted   re- 
3l    estimating   cost    of   e.Ktending    Mot-- 


Bids   In  and   Coutract.s   .\n'arded 

Conn.,  Darien — Contract  for  constructing  Rings  End  Rd. 
and  Norton  Ave.  awarded  to  WILKES-CASEY  ENGINEERING 
&   CONTRACTING   CO.,   New   Rochelle,   N.   T.,    at    $26,130. 

N.  Y.,  Albany — (Official) — Bids  "were  received  Oct.  15  at 
office  of  Superintendent  of  Public  Works  for  highway  north 
of  West  Shore  R.R.  at  Port  Gibson,  Town  of  Palmyra,  Wayne 
County,  as  follows:  WILLIAM  R.  KINNEY.  25  South  Pearl 
St..  .\lbanv,  $3,568  (awarded  contract);  Fischett  Bros.,  Clyde. 
$3,955;   S.   M.  Ludingtons'   Sons,   Inc.,   Rochester,   $3,991. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Lowest 
bids  received  for  improving  (a)  Powell  Ave.  from  Tremont 
Ave.  to  Zerega  Ave.,  (b)  Walker  Ave.  and  former  Main  St.  to 
easterly  terminus  of  land  acquired  for  West  Farms  Rd.  to 
Eastern  Blvd.,  (c)  Rosedale  Ave.  from  Walker  to  Tremont 
Ave.,  (d)  Kingsbridge  Terrace  from  Kingsbridge  Rd.  to  filled 
grade  south  of  West  299th  St.  were  as  follows:  (a)  Burnside 
Contracting  Co.,  $12,105;  (b)  Anabel  Construction  Co.,  $76,333; 
(c)  and  (d)  Municipal  Asphalt  Co.,  at  $5,124  and  $4,323  respec- 
tively. 

X.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Lowest  bids  received  for  regulating  and  repaying  (a)  51st  St. 
tiom  West  Side  First  Ave.  to  East  Side  Third  Ave.,  (b)  52d 
St.  from  Fifth  to  Sixth  Ave.,  (c)  151st  St.  from  Amsterdam 
Ave.  to  Broadway,  (d)  Lexington  Ave.  from  21st  to  23d  St..  (e) 
Columbus  Ave.,  (f)  25th  St.  from  Broadway  to  Sixth  Ave.,  32d 
St.  from  Fifth  .\\f.  to  Broadway  and  from  Sixth  to  Seventh 
Ave.  and  Sivtli  -\\i',  from  23d  to  32d  St.,  were  as  follows: 
(b)  anil  1.1)  Azi.c  .\sphalt  Co..  Inc..  90  West  St.,  New  York. 
N.  Y.,  at  .^7.7"-  and  $8,003  respectively;  (a),  (c).  (e)  and  (f). 
Barber  Asplialt  I'aving  Co.,  Woolworth  Bldg..  New  York,  at 
$10,727,    $6,508,    $11,450   and    $60,501    respectively. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — W 
J.  Fitzgerald,  547  West  45th  St.,  New  York.  N.  Y.,  at  $5,412. 
submitted  lowest  bid  for  regulating  and  repaying  ISth  St. 
from  Broadway  to  Fourth  Ave. 

N.  Y..  Rochester — (Official) — Contract  for  paving  Elmwood 
Ave.  awarded  to  JULIUS  FRIEDRICH  CO.,  INC.,  Rochester,  at 
$8,680.     Noted  Oct.   7. 

N.  J.,  Freehold — Contract  for  Tennent  Gordon's  Corner  Rd. 
awarded  to  W.  H.  FLITCROFT,  at  $6,016.     Noted  Sept.  30. 

N.  J.,  Hohoken — (Official) — Contract  for  improving  portions 
of  Fii-st,  Third  and  Harrison  St.  awarded  to  LESTER  FEL- 
LOWS CO.,  Jersey  City,   at   $4,953.     Noted  Sept.   30. 

X.  J.,  IrvinBton — (Official) — Contract  for  paving  Lyon  Ave. 
awarded  to  NORTHERN  CONSTRUCTION  CO.,  665  Broad  St., 
Newark,   at  $62,070.     Noted   Sept.   23. 

N.  J.,  Jersey  City — Nolan  &  Horning  Construction  Co..  West 
Hoboken,  submitted  lowest  bid  for  improving  Passaic  Ave. 
and   Paterson   Plank  Rd.      Nr.t.  .1    .luh    L'li   and   Sept.   23. 

N.  J.,  Madison — Contract  fni  paviim  Waverly  PI.  with  ash- 
phalt  block  awarded  to  GL10N|.-|  lOLI)  CON.STRUCTION  CO.. 
Newark,  at  $2.14  per  sq.yd.  for  paving  and  3Sc.  per  sq.yd.  for 
excavation. 

N.  .J.,  Montclair — (Official)^ — .\n  bids  rejected  for  paving 
ITpper  Mountain  Ave.  from  Bloomfleld  Ave.  to  Jerome  PI. 
Noted  Oct.   7. 

IV.  J.,  New  Brunswick — Contract  for  paving  South-Amboy 
Kevport  Rd.  awarded  to  T.  H.  RIDDLE,  New  Brunswick,  at 
$15,341).     Noted   Sept.   9  and   30. 

Penn.,  Mt.  Cnion — Contract  for  13,000  sq.yd.  vitrified  brick 
pavement  awarded  to  CURWENSVILLE  CONSTRUCTION  Co.. 
Curwensville. 

N.  C,  Kinston— Contract  awarded  to  WEST  CONSTRUC- 
TION CO..  Chattanooga,  to  pave  50 VS  blocks  with  Bermude.^ 
Lake  sheet  asphalt  on  concrete  base.  Estimated  cost,  $140,ono 
to   $160,000. 
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..  !'!'.".".. .^"".''".'"S"™""""'"'''   '°''   ''oad   constiuclion   awaiileil    to 
.KW.MUiS  CON'STKUCTION  CO.,  Tampa,  at  $83,00(1. 

.\lii..  ('iiniilrn — Contract  awarded  to 
;Tia'CT10.\  CO..  I.uverne,  at  $7,635  for 
astern  section   of  Wilcox  Count.v. 

iitract    awarded    to   C.    T.    TALBOTT    to 
1  nina  iwo  miles  of  Rankin  Pike, 

Trun.,  Ilrlplii  —  Contract  awarded  to  CHICKAMAT'OA 
(.TARRT  &  CONSTUrCTTON  CO.,  Chattanooga,  at  $50,000  for 
Dixie   short   loute   through    Sequatchie. 

Tenn.,  MeniphiM — Contract  for  paving  Claybrook  St.  award- 
<d    to    GEORCl':    O.    WHITE    &    CO.,    at    $»,0I1. 

Ky.,  Biirilnrll — Carlisle  County  Commissioners  awarded 
Iitract  to  C^RKSAP  BROS.,  Humboldt,  Tenn..  at  $9,000  for 
\   miles  of   earth   road.     Noted  Sept.   16. 

Ohio,  AtliriiN — Mariner,  Finsterwald  &  Gross  submitted  the 
Miilx    bid    for    paving   Grosvenor   St. 

Ohio,  Clinton — Contract  awarded  to  SMITH  &  KRABILL, 
l.y  board  ol  Commissioners  of  Stark  County  for  paving  Gairo- 
Hartville  Rd.   in  Plain  and  Lake  Townships. 

Ohio.  Cincinnati— Contract  for  improving  Red  Bank  Rd. 
i  warded   to  ARMSTRONG  &  GIFPORD,  at  $6,700.  Noted  Oct.  7. 

Ohio,  Cleveland — Contract  for  paving  Svkro  Rd.  and  East 
J'l  St.  awarded  to  A.  M.  PEJSA  PAVING  CO.,  at  $10,7!»0;  East 
iLia  St.  to  FRESHWATER  CONSTRUCTION  CO.,  at   $3, 924. 

Ohio.  Clevelnnil  HelKhtx  (Warrensville  post  office) — Con- 
tract awarded  to  CLEVELAND  TRINIDAD  PAVING  CO.. 
ricveland,   for  paving  Derbyshire  and  Cedar  Rd. 

Ohio,  ColunibuK — Monarch  Construction  Co..  143S  Brvden 
i  .1  .  at  $11.3S6,  low  bidder  for  improving  Rvan  Ave.  from 
'I'rapple  Pike  to  Sullivan  Ave. 

Ohio,  ColunibuM — Contract  awarded  to  KENNEDY- 
w  .VRNER  CO..  at  $S.409.  for  improving  Cleveland,  Wooster 
IM     in    Parma  Township.      Noted   Sept.    30. 

Ohio,  New  Le-xinetou  —  Contract  awarded  to  ENGINEER- 
IXG  SERVICE  CO.,  Columbus,  at  $.';.•), 227,  bv  Board  of  Countv 
lommissioners  for  grading  and  paving  Athens  Rd.  in  Monroe 
T.nvnship, 

Inil.,  Covington — Contract  awarded  to  CHARLES  IRVIN, 
Attica.   Ind.,   at   $6,100   for    gravel   road    in   Troy   Township. 

Ind..  Frnnklin — Contract  for  Adeock  Rd.  awarded  to  JOHN 
W.    MURPHY,   at   $11,000.      Noted   Sept.    16. 

Ind.,  Gary — Contract  awarded  to  GARY  CONSTRUCTION 
'■'..  at  $4,731   for  paving  Broadway   with   asphalt  macadam. 

Ind.,  Hnntintrton — (Official) — Contract  for  sidewalks  on 
^an  St.  awarded  to  E.  BONEBRAKE,  Huntington.  Noted 
lit.  30. 

Ind.,  IndianapoliN — Contract  for  repaving  North  Capitol 
A\e.  awarded  to  UNION  ASPHALT  CONSTRUCTION  CO..  at 
>li:.005.      Noted    Sept.    2. 

Ind.,  NoblesWIle — (Official) — Contract  for  concrete  road  in 
Noblesville   Township   awarded    to   A.   L.   TRIBBLE,   Brazil,   at 

$46,866.      Noted   Sept.    30. 

Ind..  ShoaLs — (Official) — Contract  for  macadam  road  in 
I'  ly  Township  awarded  to  GEORGE  GREEN,  Shoals,  at 
'    743.      Noted    Sept.    23. 

Ind.,  Terre  Haute — Contract  awarded  to  EDWARD  PAT- 
riON.  Veedersburg,  at  $5,225,  for  paving  north  side  of  public 
square. 
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Ind.,  Vinoennes — Lowest  bids  received  for  paving  Second 
St.  from  Main  to  Church  St.  were  Foulkes  Construction  Co.,  at 
$4,471,  with  brick.  Premier  Construction  Co.,  at  $4,335,  with 
Trinidad  Lake  asphalt. 

-Contract   awarded    to    S.    W.   BURTON,    for 

III..  St.  Charles  —  Contract  awarded  to  WESTERN  IM- 
PROVEMENT CO.,  Racine.  Wis.,  at  $55,891  for  paving  East 
anrl  West  Main  St.  and  other  connecting  streets.  Noted  Sept. 
!•;   and  Oct.   14. 

\Vi.s..  Racine — Birdsall-Gviffith  Construction  Co..  $1.95  for 
liick  low  bidder  for  paving  4,491  sq.yd.  on  Hamilton  Ave. 
XMted  Sept.   30. 

Iowa,  Ft.  I)od)/ce — Contract  for  constructing  a  number  of 
sidewalks    awarded    to    JOHNSON    CEMENT    SIDEWALK    CO.. 

at  $4,000.     Noted  Oct.   7. 

lona,  Ottuuina — Contract  for  paving  awarded  to  KEO- 
KUK QUARRY  &  CONSTRUCTION  CO.,  Keokuk.  Estimated 
•  '•St.    $30,000. 

Minn.,  BulTalo — No  bids  were  received  for  grading  Lake 
.shore  Rd.  The  work  will  be  done  by  day  labor.  Noted 
Sept.   23. 

Minn.,  Dniuth — Contract  for  paving  30th  Ave.  W.  from 
Superior  to  Vernon  St.  awarded  to  AUGUST  A.  BODIN  &  SON, 
at  $9,721. 

Mont.,  Hardin — All  bids  received  Oct.  4  for  road  between 
liu  Horn  River  Bridge  and  Dry  Creek  rejected.  Noted 
.-.■l)t.     30. 

Mo.,  Chillicothe — Contract  for  paving  31st  St.  from  9  to 
i:iiiidale  Rd.  awarded  to  C.  A.  STEWART.  Chillicothe,  at  $1.56 
I  ■•!■   sq.yd. 

Mo.,  KanNBN  City — Contract  for  5.574  sq.yd.  of  6-in.  port- 
land  cement  concrete  paving  on  South  Euclid  Ave.  awarded  to 
JAMES  O'CONNOR   &-   SONS,    SOOO   East   11th  St.,   at   $4,272. 

Ark.,  Lake  Villane — Contract  for  paving  streets  awarded 
'•'   McCRE.\RY  CONSTRUCTION   CO.      Estimated  cost.    $16,000. 

•  olo.,  Lamar — (Official) — Contract  for  grading  and  improv- 
-  Santa  Fi5  Rd.  awarded  to  FILOON  ,it  FORD  and  HENRY 
ARSOR.    at    $4,200.      Noted   Sept.    30. 


,.>;'»••    »'h«-nl.\— Contract    for   paving    Madison   St.    with    l.i 
tulithlc     awarded     to    CALIFORNIA-ARIZONA     CO..     at     $2  lo 
sq.yd. 

WaNh.,  l>roNMtT — Contract  for  Permanent  Highway  No  5 
aw.nrded  to  A.  H.  ZANE  &  CO..  North  Yakima,  at  $19,230.  J. 
1.   Wright,   County   Engr. 

WaNh..  .Seattle — Contract  for  Improving  cast  and  west 
Green  Lake  Way  awarded  to  R.  G.  .STEVENSON,  1327  Ewing 
St.,  Seattle,  at  $103,303.     Noted  Oct.   14. 


Calif.,    .Vrendin- 

iles  of  oiled  ma 
lb  and  gutter  : 
OS.  Co.,  $130,787: 


-Bids  were  received  for  approximately  IB 
'adam  roadway  and  10,000  ft.  of  eoncretr 
s  follows:  E.  A.  Baker,  $122,998;  Rogers 
Anilrew  Holloway,   $131,628.  Noted  Sept.  30. 

,  Si'J!'^A  •'"•'"'•lleld— Worswick  Street  Paving  Co..  Modesto, 
.at  $31,460.  submitted  lowest  bid  for  concrete  pavement  on 
Division  Ip,  Section   5.  Weed  Catch  Loop.     Noted  Sept.  30. 

^^*^"!"-  •■'""*  •**""  Ole«e" — M.  D.  GOODBODY  CONSTRUCTION 
CO.,  San  Diego,  at  $39,600,  awarded  contract  for  grading  and 
improving  Hugo  Ave. 

Calif.,   HcrnioMa   Ileueh — Contract    for    Improving   a    number 
TIOn'co''  .at"'$l's  5-S '°    CALIFORNIA-ARIZONA    CONSTRUC- 

,  ..?"'."••  <>"k'n"d— Contract  for  paving  25th  Ave.  from  East 
14th    St.    south   awarded    to    HUTCHI.N'SON   CO. 

T,.-,^?'''*'  <»"*"«•'<> — (Official) — Contract  for  paving  awarded  to 
FORD  «.-  STOUT.  336  Bradbury  Bldg..  Los  Angeles,  at  $57.0S.S. 
Noted    Sept.    23    and    Oct.    14. 

^rrSiiK'l\  •Hehmoiid-— Contract  awarded  to  GEORGE  W. 
CUSHING.  at  $4,S33  for  paving  21st  St.  and  Anita  Ave. 

Calif.,     Sa 


-Contract 


constructing    sidewalks 


awarded   to  CH.\RLES  J.   LINDGRRN,  San  Francisco,   at   $29.- 

Calif.,   Snncer — Contract   for   three   miles   of  macadam    roail 
awarded  to  M.  H.\YNES.  Oakland,  at  $23,801. 


San    Francisco  —  Contract    awarded    to     FLYNN    & 
$17,557    for    improving    Rhode    Island    St.     from 


Calif.. 

TREACY, 

22nd  to  23rd  St 

Calif.,  San  Hafacl — Contract  for  graveling  Olema  Rd.  from 
Lagunitas    to    Tocaloma    awarded    to    S.    P.    BROWNLEE,    at 

$4,606. 

valks 

Ont.,  'Windsor — Contract  for  concrete  pavement  and  curbs 
on  Cataraqui  St.  awarded  to  CALDWELL  SAND  &  GRAVEL 
C(1.,  at  about  $4,500. 

IXDf  STRI.VL  WORKS 
Proposed    A\'ork 

Mass..  Lowell — Tremont  &  Suffolk  Mills  will  build  43x140- 
ft.    addition.      Estimated   cost,    $35,000. 

Conn.,  Bristol — Plans  completed  for  rolling  mill.  188x300-ft. 
and  wing,   60x300-ft.  for  Bristol  Brass  Co.     Noted  Sept.  9. 

Conn.,  Hartford — Gordon  Bros,  having  plans  prepared  for 
three-story  and  basement,  50xl40-ft.  brick  cold-storage  build- 
ing.     P.  C.  Waly,  Arch. 

Conn.,  New  Haven — National  Folding  Box  &  Paper  Co.  has 
plans  for  105x345-ft.  factory  addition.  Estimated  cost,  $100.- 
000. 

Conn..  Norwich — Shebucket  Co.  will  build  two-story  brick 
weave  shed,  84x356  ft.     Estimated  cost,  $75,000. 

N.  Y.,  Fulton — (Official) — Hunter  Arms  Co..  Inc..  advi.ses  it 
does  not  contemplate  additions  to  its  plant.     Noted  Aug.  19. 

IV.  Y..  New  York — (Borough  of  Broolilvn) — Bids  being  re- 
ceived for  four-storv.  26x41 -ft.  brick  and  steel  mill  for  Chel- 
sea Fiber  Mills  Co..  1155  Manhattan  Ave.  William  B.  Tubbv, 
81    Fulton    St.,    New    York,    .A.rch.      Noted    Sept.    30. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
being  received  for  two-story.  98xl09-ft.  brick  shop  and  gar- 
aee  on  Quincy  St.  for  Edison  Electric  Illuminating  Co..  13 
Willoughby  St.     C.  L.   Knight,   Engr.      Estimated  cost,    $40,000. 

N.  Y..  New  York — (Borough  of  Brooklyn)  —  (Official) — Koch 
.li  Wahner,  26  Court  St.,  Brooklyn,  preparing  plans  for  two-  or 
fiun-story,  fi.-.xnn-ft.  brick  loft  ami  manufacturing  building 
at  Flatbush  Ave.  extension  near  Concord  St.  for  F.  A.  Koch 
Bldg.  Co.,    Inc.     Noted  Oct.   14. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Gvonenberg  &  Lenchtag.  303  Fifth  Ave.,  preparing  plans  for 
storage  warehouse  on  ISlst  St.  near  Audubon  Ave.  for  Ruth 
Holding  Co.  Building  will  be  six-stories,  75xll9-ft.  Esti- 
mated  cost.   $90,000. 

N.  Y..  Richfield  Springs — Simmons  Bros,  will  build  one- 
story.   75xl50-ft..   garage.      Henr.v  Kehoe.   Arch. 

N.  Y.,  Rochester — Rochester  Rotary  Washer  Co.  55  Frank- 
lin St..  having  plans  prepared  for  five-story  factory  and  office 
building  to  be  erected  in   spring. 

N.  Y.,  Saratoga  Springs — C.  G.  Anthony,  Consult.  Engr., 
preparing  plans  for  .State  Reservation  Commission,  Albany, 
for  bottling  works.      Estimated   cost,    $162,000. 

N.  Y.,  Tonawanda — Bids  being  received  by  G.  Morton  Wolfe. 
Buffalo,  for  one-story,  60x273-ft.  factory  at  Fillmore  Ave. 
and  New  York  Central  and  Erie  R.R.  for  Plastergon  Wall 
Board  Co. 

N.  Y.,  AVaterport — Growers'  Cold  Storage  Co.  will  build  by 
day  labor  threo-story  and  basement.  9Sxl26-ft.  cold-storage 
plant.     John   G.   Ellendt.  Cutler   Bldg.,   Rochester,  Arch. 

N.  J.,  Blooinfleld — Eastern  Tool  &  Mfg.  Co.,  74  Richmond 
St.,  Newark,  will  build  factory  at  Bloomfleld  Ave.  and  Grove 
St. 

N.    J.,    Kearney — American    Splint    Corporation.    New    York. 

N.  Y.,  will  build  four-story  factory.      Estimated  cost,   $100,000. 

Md.,    Baltimore — John    Freund.    Baltimore,    preparing    plans 

for  three-story.  74xlOO-ft.  garage  on  High  St.  for  City  Baking 

Co. 
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La..  Homer — Hodfre  Fence  &  Lumber  Co.  will  rebuild  its 
mill,   iccently  destro.ved   by  fire.     Estimated   cost,   $60,000. 

Ohio,  .Vshtobuln — W.  C.  Owen,  Leader-News  Bldg.,  Cleve- 
land, prepared   plans  for  factory  for  Cleveland   Ford  Tire  Co. 

Ohio,  Cleveland — Perfection  Spring  Co.  will  build  ware- 
house at  2339  East  GTth  St.  George  S.  Rider  &  Co.,  512  Cen- 
tury Bldg.,  Arch.      Estimated  cost,  $50,000. 

Ohio,  Cleveland — Cleveland  Punch  and  Shear  Co.  will  build 
one-storv  addition  at  3927  St.  Clair  Ave.  Estimated  cost, 
$10,000. 

Ohio,  Clevelanil — O.  C.  Barber,  Barberton,  contemplates 
grain  elevator  at  Cleveland. 

Ohio,  Cleveland  —  Ernest  McGeorge,  Leader-News  Bldg., 
preparing  plans  for  five-story,  50x250-ft.  addition  to  plant  of 
Peerless  Motor  Car  Co.,  East  93  and  Quincy  St. 

Ohio.  Cleveland — U.  S.  Gypsum  Co.,  Schoflekl  Bldg.,  will 
build  two-story,  .iOxSO-ft.  warehouse  at  1714  Merwin  Ave. 

Ohio,  Oakley — (Cincinnati  post  office) — Cincinnati  Milling 
Machine  Co.  will  build  addition  to  its  plant.  Estimated  cost, 
$15,000. 

Ohio,  Younestown — Trumbull  Steel  Co.  will  spend  $1,290,- 
000,  according  to  press  reports,  for  enlarging  its  tinplate  and 
sheet  plant. 

Ohio,  Youngstown — Youngstown  Sheet  &  Tube  Co.  plans 
three  additional  openhearth  furnaces.  James  A.  Campbell, 
Pres.     Estimated  cost,   $500,000. 

Ind.,  Garv — Work  will  soon  begin  on  construction  of  ad- 
dition to  plant  of  American   Sheet  &  Tin    Plate  Co. 

Ind.,  Kokomo — Elmer  Dunlap  Co.  preparing  plans  for  fac- 
tory for  Mid-West  Boxboard  Co.,   Estimated  cost,   $50,000. 

3Iieh..  Howell — Howell  General  Electric  Motors  Co.,  re- 
cently incorporated  with  $30,000  capital,  will  build  factory. 
H.    M.    Spencer,   Pres. 

MIeh.,  Jaekson — Brisco  Motor  Co.  having  plans  prepared 
for  factory.     Estimated  cost,  $100,000. 

Mich.,  Owosso — American  Malleable  Co.  will  build  addition. 
Estimated  cost,   $60,000. 

ni.,  ChlcaBO — Peterson  Express  &  Van  Co.  will  build  six- 
storv  warehouse  at  1011  East  55th  St.  T.  J.  Reynertson, 
Arch.      Estimated   cost,    $55,000. 

III.,  Chicago — Stewart-Warner  Speedometer  Corporation 
plans    addition    at    estimated    cost    of   $30,000. 

111..  Chieaso — Diamond  Glue  Co..  3S02  Robinson  St..  will 
build  addition.  Estimated  cost,  $30,000.  Marx  &  Vigeant, 
Arch. 

111..  Chlraeo — Jourdans  Sausage  Mfg.  Co.  S14  West  20th  St., 
will  build  two-story  brick  factory.  Estimated  cost,  $20,000. 
J.  J.   Corner,   Arch. 

III.,  ChieaKO — Western  Shade  Cloth  Co.  will  build  one-story 
factory  addition  at  2000  South  Jefferson  St.  Estimated  cost, 
$75,000.     Postle  &  Fisher,  140  South  Dearborn  St..  Arch. 

Kan.,  Xeodesha — Standard  Oil  Co.  of  Kansas  will  build 
additional  stills.     Estimated  cost,  $200,000. 

Mo.,  KanHa.s  Citv — Berrv-Wood  Piano  Player  Co.  will  build 
factory  at  17th  St.  and  Troost  Ave. 

Tex..  San  .\ntonio — Dixie  Oil  &  Refining  Co.  will  enlarge 
its  plant.     Estimated  cost,  $40,000. 

Okla.,  Jennlnifs — Bids  will  be  received  until  Nov.  1  by 
Brennan  &  Roonev,  Arch..  Tulsa,  for  oil  refinery  for  Mid- 
Continent   Refining   Co.      Noted   Sept.    23. 

'\Va.«h..  Seattle — Metz  Motor  Co..  Waltham.  Mass..  having 
plans  prepared  for  five-storv.  64xll2-ft.  concrete  factory  on 
East   Pike   St.,   Seattle.      J.   P.    Scearce,   Local   Mgr. 

Ore..  Oregon  City — Willamette  Valley  Flax  Co.  will  build 
flax  mill.  John  W.  Loder,  interested.  Estimated  cost,  $300,- 
000. 

Ont.,  Hamilton — W.  T.  Rawleigh  Co.,  Freeport,  111.,  has 
purchased  two-acre  site  and  will  build  factory. 

Ont..  Toronto — Chevrolet  Motor  Car  Co.  will  build  addi- 
tion to  its  factorv  at  Perth  and  Kingsley  Ave.  Estimated 
cost,   $15,000. 

Ont..  Toronto — R.  G.  Long  &  Co.,  439  Wellington  St.,  will 
build  factory  at  727  King  St.     Estimated  cost,   $S0,000. 

Bids  In  and  Contracts  Awarded 

N.  H..  Manchester — Contract  awarded  to  BUNTON  &  BER- 
N.ARD,  Manchester,  at  $20,000,  for  two-story,  7Sxl00-ft.  ware- 
house for  Charles  Simpson. 

MaHs.  Chieopee — Paige-Storms  Co.,  owned  by  New  England 
Westinghouse  Co.,  awarded  contract  to  D.  G.  CANTY,  Chieo- 
pee, at  $25,000,  for  two  additions  to  its  drop-forge  plant. 

MasK..  FitchhurK — Contract  awarded  to  FISHER-CARTER 
CONSTRUCTION  CO.,  Holvoke,  at  about  $35,000,  for  three- 
55x7fi-ft.    factory   for   Brown   Bag   Filling   Machine    Co. 

3laNN.,  Forest  Hills — (Boston  post  office) — Contract  award- 
ed to  JOSEPH  IMHOF.  fi  Ashlev  St.,  Jamaica  Plain,  at  about 
$16,000.  for  (int-storv,  lOOxlOO-ft.  garage  for  J.  J.  Lannin, 
Tremont   Rldp..   Boston. 

Mass..  Holyoke— Contract  awarded  to  CASPER  RANGER 
CONSTRUCTION  CO.,  Holvoke.  at  about  $35,000.  for  three- 
story.  100xl30-ft.  workshop  and  storage  warehouse  for  F.  A. 
Champlin  and  D.  F.  Moriarty. 

Mass..  Lynn— Contract  awarded  to  C.  S.  CUNNINGHAM  & 
SONS  CO..  101  Tremont  St..  Boston,  at  about  $10,000,  for  fac- 
tory for  Hennessey  Maxwell  &  Hennessey  Shoe  Co. 

Mass..  Xevrton — Contract  awarded  to  CHARLES  E.  CUR- 
RIER CO.,  110  Summer  St.,  at  $50,000,  for  ice  plant  for  Purity 
Ice  Co. 

Mass.,  AVoreester — Contract  awarded  to  E.  J.  CROSS  CO., 
82  Foster  St.,  Worcester,  by  W.  &  S.  Mfg.  Co.,  for  two-story, 
4«x4S-ft.   brick    factory. 

Conn..  BridBeport — Contract  awarded  to  T.  J.  PARDY  CON- 
STRUCTION CO.,  Bridgeport,  at  $175,000,  by  American  Grapho- 
phone  Co.   for  five-story  addition. 


Conn.,  CIroton — Contract  awarded  to  H.  R.  DOUGLAS, 
INC..  New  London,  for  factory  for  New  London  Ship  and 
Engine  Co. 

N.  Y.,  Bullalo — Contract  awarded  to  JOHN  W.  COWPER 
CO.,  Fidelity  Bldg..  for  linseed-oil-crushing  mill  and  stort- 
house  for  Archer-Daniels  Co.  on   Buffalo  River. 

N.  Y..  .laniestonn  —  Contract  awarded  to  KELLOGG 
STRtTCTURAL  STEEL  CO.,  Buffalo,  by  Jamestown  &  Chautau- 
qua Traction  Co.   for  car   house. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Con- 
tract awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broadway 
New  York,  for  two-story,  40x75-ft.  factory  at  Bast  83d  St. 
.and  Ditmars  Ave.,   for  W.   Becker  Aniline   &  Chemical   Co. 

N.  Y.,  IVew  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  STANDARD  CONCRETE  STEEL  CO., 
143  East  31st  St.,  for  four-story,  43xl00-ft.  garage  at  146 
West   100th   St.,    for   Eugene  Goll,   Patchogue,   N.    Y. 

N.  J..  Camden— Contract  awarded  to  ARMSTRONG-LATT.\ 
CO..  by  Taylor-White  Extracting  Co.  for  three-story  addition. 
Noted   Sept.    30. 

N.  J..  Harrison — (Official) — Contract  awarded  to  TURNER 
CONSTRUCTION  CO.,  11  Broadway,  New  York.  N.  Y.,  by  Hyatt 
Roller  Bearing  Co.,  for  S-story,  75x200-ft.  building  at  Middle- 
sex and  Fifth  St. 

N.  J..  Xewark — Contract  awarded  to  DAVID  HENRY 
BUILDING  CO.,  at  about  $15,000,  for  one-story  brick  building 
at   264  Vanderpool  St.  for  Beekton  Chemical  Co. 

\'.  J.,  Passaic — (Official) — Contract  awarded  to  JOHN  W. 
FERGUSON  CO..  New  York,  N.  Y..  for  five-story,  54x280-ft., 
building   for   Forstmann    &   Huftmann   Co.,    Passaic. 

Penn..  Philadelphia— Contract  awarded  to  GEORGE  STEM- 
B.\CH.  1609  North  Park  Ave.,  at  $35,000.  for  one-story  garage 
on  Locust  St.  near  41st  St..  for  Charles  F.  Sine. 

Penn..  Philadelphia — Contract  awarded  to  HENRY  E.  BA- 
TON. Philadelphia,  at  $50,000,  for  six-story  warehouse  for  W. 
J.   McCahan  Sugar    Refining   Co. 

Penn..  Philadelphia — Contract  awarded  to  FRANK  G. 
STEWART,  1619  Sanson  St.,  at  $45,000,  by  Felton  Sibley  Co., 
Inc.,  Fourth  and  Cherry  St.  for  six-story  factory.  Noted 
Sept.    2. 

Md..  Baltimore — Contract  awarded  to  P.  J.  CUSHEN,  Balti- 
more,  by   Maryland   Steel  Co.   for   lS0x428-ft.   machine  shop. 

Ky.,  Louisville — Contract  awarded  to  L.  W.  HANCOCK  CO., 
Louisville,  for  six-storv  warehouse  for  Speed  Realty  Co.  Esti- 
mated   cost,    $60,000.      Noted    Sept.    30. 

Ohio,  Cleveland— Contract  awarded  to  UHL-JASTERS  CO.. 
1900  Euclid  Ave.,  Cleveland,  for  two-story,  54xlOO-tt.  and  one- 
story,  50x60-ft.  foundry  and  one-story  warehouse  at  West 
38th  St.  and  Nickel  Plate  R.R.  for  Cleveland  Electro  Metal  Co. 
Noted   Oct.   14. 

Ohio.  Cleveland — Contract  awarded  to  COPPERS  CO., 
Pittsburgh,  Penn..  at  about  $150,000  for  coke  oven  plant  at 
Clark  Ave.  and  Wheeling  &  Lake  Erie  R.R.  for  River  Fur- 
nace Co.,  Perry  Payne  Bldg. 

Ohio,  XewburK — (Cleveland  post  office) — Contract  awarded 
to  H.  G.  STATMYER  c>t  SON  CONSTRUCTION  CO.  by  Amer- 
ican Steel  &  Wire  Co.  for  addition  to  its  plant.  Estimated 
cost,   $750,000.      William   P.   Palmer.   Pres. 

Ohio.  Toledo — Contract  awarded  to  A.  BENTLEY  &  SONS 
CO.  bv  WlUvs  Overland  Co.  for  factory  on  Central  Ave.  Esti- 
mated   cost,     $300,000. 

Mich..  Grand  Rapids — Contract  awarded  to  F.  A.  HORNER 
bv  Clark  Veneer  Co.  for  two-storv,  113xl65-ft.  warehouse  on 
Grandville   Ave.,   S.   W.      Noted   Aug.    12. 

W'is..  Milwaukee — Contract  awarded  to  PAUL  RIESEN'S 
SONS,  by  A.  C.  Clas,  Arch..  Colby-,\bbot  Bldg..  for  machine 
shop  and  foundry  for  Milwaukee  Die  Casting  Co. 

■Wis..  'Wausau  —  Contract  awarded  to  HACKBARTH  & 
KRAUSE.  bv  Marathon  Shoe  Co.,  at  about  $12,000,  for  shoe 
factory.      Noted   Sept.    30. 

Minn..  Minneapolis — Contract  awarded  to  FARNAM  BROS. 
CO.,  Minneapolis,  bv  Board  of  Education  for  three  additions  to 
its  shops  and  warehouse  at  245  Ninth  Ave.  Estimated  cost, 
$17,000. 

Knn„  Stafford — Southwest  Grain  Co.  awarded  contract  to 
AUGUST  IIATTSON,   for  seven  grain   elevators. 

Mo..  Kansas  City — Contract  awarded  to  GRAY  CONSTRUC- 
TION CO.  O'Rear-Leslie  Bldg..  by.  Marshall  Oil  Co.  for  one- 
story  in(i\113-ft  warehouse  at  14th  and  Campbell  St.,  North 
Kansas    City. 

.Mo.,  Kansas  City — Contract  awarded  to  LONSDALE  BROS.. 
520  Brvant  Bldg.,  at  $11,000,  for  remodelling  warehouse  at 
16th  and  Walnut  St.  for  Every  Bird  Thayer  Dry  Goods  Co., 
11th  and  "O'alnut  St. 

^Vash.,  Olympia — Oregon-Washington  R.R.  &  Navigation 
Co.,  Portland,  Ore.,  awarded  contract  to  E.  J.  ROUNDS  CON- 
STRUCTION CO.,  Walker  Bldg..  Seattle,  for  one-story  brick 
depot  and  one-story,  30xll5-ft.  brick  freight  shed.  Esti- 
mated   cost.    $25,000. 

Ore.,  Portland — Contract  awarded  to  JAMES  P.  FORD,  at 
$30,000  for  two-story  brick  and  concrete  factory  for  Oregon 
Motor  Co. 

FEDERAL,    GOVERNMENT   AVORK 
Proposed    AVork 

Paving — New  Haven,  Conn. — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept..  Wash- 
ington, D.  C.  until  3  p.m..  Oct.  28,  for  sidewalks,  curbing, 
etc.,   at  United   States  post   office   and  courthouse.   New   Haven. 

Roadwork — Ft.  Slocum,  N.  Y. — Bids  will  be  received  at 
office  of  Quartermaster.  U.  S.  Army,  Recruit  Depot,  Ft. 
Slocum.  until  9:30  a.m..  Oct.  28.  for  concrete  sidewalks,  curbs 
and    macadam    road    at    Ft.    Slocum. 

Engine  House — Washington.  D.  C. — Bids  will  be  received 
bv  Secretarv  of  Board  of  Commissioners.  Room  509,  District 
Bldg..  until  2  p.m.,  Nov.  8,  for  Engine  House  No.  28.  (See 
adv.) 
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oil    ^•t<>rI■Kr   Tnnks— WashlriKton,    D.    C. — Bids    will    be    re- 
lived  by   .M;ij.   F.   r.   BoKKs,  Gen.   Pur.  Officer.   Panaina   Canal, 


RuilinI  Gntfs — Washington.  D.  C. — Bids  will  be  received  bv 
A.  P.  Davis.  Ch.  Kn^r..  United  States  Reclamation  Service. 
Washington.  D.  C.  until  2  p.m..  Nov.  1.  for  ten  hoists  for 
radial  grates.  New  Jackson  Lake  Dam.  Sniike  River  Storage 
I'roject,    Idaho-Wyoming. 

DrrdKingr — Jacksonville.  Fla. — Bids  will  be  received  at  U. 
S.  Engineer  Office.  Jacksonville,  until  noon.  Nov.  8.  for  dredg- 
ing and  rock  removal  at  Miami  Harbor  and  St.  Lucie  Inlet. 
(See  adv.) 

Officers'  UunrtrrH — Key  West.  Pla. — Bids  will  be  received 
liy  H.  R.  Stanford.  Ch.  of  Bureau  of  Yards  and  Docks.  Navy 
Uept..  Washington.  D.  C.  until  11  a.m..  Nov.  13.  for  two  of- 
licers'   quarters,    naval   station.   Key   West. 

Post  Office — Brenham.  Tex. — Bids  will  be  received  bv  James 
A.  Wetmore.  Act.  Superv.  Arch..  Treasury  Dept.,  Washington, 
D.  C.  until  3  p.m..  Nov.  27.  for  United  States  post  office  at 
Brenham. 

Heating  System — Ft.  Bliss.  Tex. — Bids  will  be  received  at 
office  Depot  Quartermaster.  El  Paso,  until  11  a.m.,  Nov.  17,  for 
hot  water  heating  systems  in  13  officers'  quarters  at  Ft.  Bliss. 

(See  adv.) 

Post  Office — Navasota.  Tex. — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept..  Wash- 
ington, D.  C.  until  3  p.m..  Nov.  26,  for  United  States  post  office 
at  Navasota. 

Canal  ^Vork — Grand  Junction,  Colo. — Bids  will  be  received 
at  office  of  United  States  Reclamation  Service,  Grand  Junc- 
tion, until  2  p.m..  Nov.  4.  for  about  340.000  yd.  of  canal  ex- 
cavation. 

Marine  Rnilivay — Pearl  Harbor,  Hawaii — Bids  will  be  re- 
ceived by  H.  R.  Stanford.  Ch.  of  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington.  D.  C.  until  11  a.m..  Nov.  27,  for  ma- 
rine  railway  at  naval  station.    Pearl   Harbor. 

Miscellaneous  Supplies — Panama — Bids  will  be  received  by 
Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer.  Panama  Canal,  Washing- 
ton, D.  C,  until  10:30  a.m.,  Nov.  5,  for  furnishing  miscellaneous 
supplies. 

Bids  In  anit   Contracts  Awarded 

Building — Boston.  Mass. — Bids  were  received  bv  J.  A.  Wet- 
more. Act.  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C, 
for  U.  S.  appraisers'  stores.  Boston,  (a)  foundation  sea  wall, 
etc.,  (b)  construction  of  superstructure,  (c)  construction  com- 
plete, as  follows:  Norcross  Bros.  Co..  Worcester.  Mass..  (a) 
S155.000.  (b)  $490,700.  (c)  $63,'"), 000;  George  A.  Fuller  Co..  Bos- 
ton, (a)  $149,980,  (b)  $313,897.  (c)  $660,000;  Z.  W.  Dall  Co., 
Cleveland,  Ohio,  (a)  $184,000,  (b)  $474,868,  <c)  $649,868.  Noted 
Sept.    2. 

Elevator  Plant — Boston.  Mass. — Bids  were  received  Oct.  8 
for  elevator  plant  in  U.  S.  appraisers'  stores,  Boston,  from; 
Otis  Elevator  Co.,  Washington,  D.  C,  at  $29,439  and  A.  B. 
See  Electric  Elevator  Co..  Baltimore.  Md..  at  $37,225.  Noted 
Sept.  23. 

Post  Office — Naugatuck.  Conn. — Bids  were  received  Oct.  13 
by  J.  A.  Wetmore,  Act.  .Superv.  Arch.,  Treasury  Dept..  Wash- 
ington. D.  C,  for  post  office  at  Naugatuck  as  follows:  E.  T 
Abbott  Construction  Co..  New  York.  N.  Y..  $47,900;  William  H 
FIssell  &  Co.,  New  York,  N.  T.,  $50,400;  J.  S.  Rogers,  Moores- 
town,    N.    J.,    $50,482. 

Ripraii — Philadelphia.  Penn. — Bids  were  received  Oct.  14 
for  riprap  in  Delaware  River  at  Mifflin  Bar  Dike  as  follows: 
Coast  &  Lakes  Contracting  Corporation.  New  York.  N.  Y..  at 
$1.36  per  ton  (recommended  for  acceptance);  Peoples  Bros. 
Inc.,  Philadelphia,  at  $1.74  per  ton;  C.  R.  Simpson,  New  York, 
N,  Y.,  at  $2.21  per  ton.     Noted  Sept.   23. 

Pumping  Unit — Washington,  D.  C. — Bids  were  received 
Oct.  11  by  Commissioners  of  District  of  Columbia  for  one 
steam  turbine-driven  centrifugal  pumping  unit  as  follows: 
De  Laval  Steam  Turbine  Co.,  Trenton.  N,  J.,  $12,995,  time  115 
days,  and  $15,633,  105  days;  Alberger  Pump  &  Condenser  Co., 
New  York,  N.  Y.,  $17,030;  Standard  Engineering  Co.,  Wash- 
ington.  D.  C,   $18,690.     Noted   Sept.   23. 

Sewers — Washington,  D.  C. — Bids  were  received  Oct.  12  by 
Commissioners  of  District  of  Columbia  for  Anacostia  Inter- 
cepting Sewer,  (a)  ordinary  excavation,  (b)  concrete  ma- 
sonry, (c)  vitrified  brick  masonry,  (d)  sewer  brick  m<asonry, 
as  follows:  Whiting-Turner  Construction  Co..  Baltimore.  Md.. 
(a)  56c..  (b)  $8.18.  (c)  $22.  fd)  $15;  W^  F.  Brenizer  Co..  Wash- 
ington. D.  C,  (a)  $1.25.  (b)  $7.35.  (c)  $23.  (d)  $16;  George 
Hyman.  Washington,  D.  C,  (a)  $2.50,  (b)  $6.25,  (c)  $19,  (d) 
$15. 

Dredging — Norfolk.  Va. — Contract  for  dredging  and  rock 
excavation  on  James  River  awarded  to  MARYLAND  BREDG- 
ING  &  CONTRACTING  CO.,  Baltimore,  Md.,  at  $34,590.  Noted 
Sept.   16  and  Oct.  7. 

Fuel  Oil  Storage  Plants — Norfolk,  Va. — Bids  were  received 
Oct.  16  for  fuel  oil  storage  plants  at  navy  yard,  Norfolk,  as 
follows:  C.  C.  Moore  &  Co..  San  Francisco,  $199,800:  Wavne 
Construction  Co.,  Wavne.  Penn..  $208,246;  Day  &  Zimmerm'an, 
Philadelphia.   Penn..   $199,696.     Noted  Aug.   19. 

Post  Office — Wilkesboro.  N.  C. — Bids  were  received  by  J.  A. 
Wetmore.  Act.  Superv.  Arch..  Treasury  Dept..  Washington.  D. 
C.  for  post  office  at  Wilkesboro  as  follows:  King  Lumber  Co.. 
Charlottesville.  Va..  $54,700;  J.  S.  Rogers.  Moorestown.  N.  J.. 
$56,945:  Richardson  Construction  Co..  Bainbridge.  Ga.,  $52,600. 
Noted    Sept.    16. 

Hangars — Pensacola.  Fla. — Bids  ^'ere  received  at  Bureau 
of  Yards  and  Docks.  Navy  Dept..  Washington.  D.  C.  for  three 
hangers  at  U.  S.  Navy  Aeronautic  Station.  Pensacola.  as  fol- 
lows: Penn  Bridge  Co..  Washington.  D.  C.  $34,965;  Henry 
Monk.  Pensacola.  $41,400;  Snare  &  Triest,  New  York,  N.  Y., 
$41,760.     Noted  Sept.   30. 

Machinery — Cincinnati.  Ohio — Contract  for  furnishing  and 
installing    operating    machinery    at    Dam    No.    29,    Ohio    River 


awarded   to  J.   &   J.   B.   MULHOLLAND  CO..   Pittsburgh,    I'.nn 
at  $25,788.     Noted  Aug.  26  and  (Jet.  14. 

Post  Office — Logan,  Ohio — Bids  were  received  by  J  A 
Wetmore,  Act.  Superv.  Aich.,  Treasury  Dept.,  Washington, 
p.  C.  for  post  office  at  Logan,  (a)  limestone,  (b)  sandstone,  as 
follows:  Ohio  Bridge  &  Construction  Co.,  Cincinnati,  (a)  $45  - 
000,    (b)    $45,000;   J.   S.    Rogers,    Moorestown,    N.    J.,    (a)    $43  150 

(b)  $44,150;  Charles  W.  GIndele  &  Co.,  Chicago,  111.,  (a)  $44,- 
500,    (b)    $45,500.     Noted   Sept.   9. 

Remodellnic  Post  Office — Moberl.v,  Mo. — Bids  were  received 
Oct.  15  for  remodeling  post  office  at  Moberly  as  follows: 
Algernon  Blair.  Montgonury.  Ala..  $32,790;  Frank  M.  Weaklev. 
Portsmouth.  Va..  $33,443;  Dieter  &  Wenzel  Construction  Co.. 
Wichita.  Kan..   $33,406.     Noted  Sept.   23. 

Heating  Plants — Ft.  Sill.  Okla. — Bids  were  received  for 
steam   heating  plants  at   Ft.  Sill   (a)    19  plants,    (b)    13   plants. 

(c)  6  plants,  as  follows:  Charles  T.  Taylor,  Hampton,  Va.,  (a) 
$18,821,  (b)  $13,204,  (c)  $5,617;  Fred  B.  Hannan,  Lawton  (a) 
$la,675,  (b)  $11,475,  (c)  $700;  H.  H.  Lloyd,  Lawton,  (a)  $17,- 
397,    (b)    $13,095,    (c)    $6,377. 

Fuel  Oil  Storage  Plants — Bremerton,  Wash. — Bids  were 
received  at  Bureau  of  Yards  and  Docks,  Navv  Dept.,  Wash- 
ington, D.  C.  Oct.  16  for  fuel  oil  storage  plants  at  Bremerton 
as  follows;  C.  C.  Moore  &  Co.,  San  Francisco,  Calif.,  $319,500; 
Wayne  Construction  Co.,  Wayne,  Penn.,  $413,624;  John  W. 
Danforth  &  Co.,    Buffalo,   N.   Y.,   $312,300.      Noted   Aug.    19. 

Barracks — Mare  Island.  Calif.— Contract  for  marine  bar- 
racks at  Mare  Island  Navy  Yard  awarded  to  PRINGLE,  DUNN 
&  CO.,  338  Pine  St.,  San  Francisco,  at  $137,542.  Noted  Aug. 
26  and  Sept.   30. 

Fuel  Oil  Storage  Plants^ — Mare  Island,  Calif. — Bids  were 
received  Oct.  16  for  fuel  oil  storage  plants  at  navy  yard. 
Mare  Island,  as  follows:  F.  P.  Walsh,  San  Francisco,  $258,225; 
C.  C.  Moore  &  Co.,  San  Francisco.  $295,200;  John  W.  Danforth 
&  Co.,  Buffalo,  N.   Y.,  $3fl,S.500.     Noted  Aug.   19. 

Fuel  Oil  Storage  Plants — San  Diego,  Calif. — Bids  were  re- 
ceived Oct.  16  for  fuel  oil  storage  plants  at  navy  yard  and 
station  from:  C.  C.  Moore  &  Co.,  San  Franciscc,  $165,780; 
Wayne  Construction  Co.,  Wayne,  Penn.,  $193i740.  Noted 
Aug.    19. 

Motor-Driven  Capstans — Panama — Bids  were  received  Oct. 
11  by  General  Purchasing  Officer,  Panama  Canal,  for  975 
motor-driven  capstans  from  American  Engineering  (^o.,  Phila- 
delphia, Penn.,  at  about  $55.000,,  and  Hvde  Windlass  Co., 
Bath,  Maine,   at   $57,695. 


C.VXALS,    DITCHES    AXD    IRRIG.VTION 

Prt>posed    AVork 

N.  Y.,  Albany — Canal  Terminal — Bids  will  be  received  by 
"W.  W.  Wotherspoon,  Supt.  of  Pub.  Wks.,  until  noon,  Nov.  9, 
for  completing  canal  terminal  at  Albany.  Estimated  cost, 
$42,689. 

Ga.,  Savannah — Drainage — (Official) — Citizens  voted  $400,- 
000  bonds  for  drainage.  Thomas  Halligan,  City  Clk.  Noted 
Oct.   7. 

Fla.,  Lake  AVorth — Drainage — (Official) — Plans  will  be 
completed  about  Jan  1  for  Lake  Worth  Drainage  District, 
about  130,000  acres.  Orrin  Randolph,  Ch.  Engr.  Noted 
Oct.  7. 

Miss,  Dniilin — Drainage — Drainage  District  organized  by 
Coahoma  County  Supervisors,  Clarksdale,  to  reclaim  about 
10.000  acres.      E.  L.  Fontiane,  Ch.   Engr. 

Ohio,  Cleveland — Ditch  Improvement — Bids  will  be  received 
by  E.  G.  Krause,  Clk..  Bd.  of  Comrs.  of  Cuyahoga  County 
until  Nov.   6  for  ditch  improvement  in  .Solon  Township. 

Ind.,  Lawi'encevllle — (Sunman  post  office) — Ditch — Con- 
tract will  soon  be  awarded  for  improving  ditch  in  England 
Pond. 

AVis.,  Bristol — Drainage — Bids  will  be  received  by  Town 
Supervisor  until  Oct.  28  for  drainage  system  for  Bristol 
Dranage  District.      W.  E.  O'Brien,  Kenosha,   Engr. 

Iowa,  Council  Bluffs — Drainage — Board  of  Supervisors  of 
Harrison  and  Pottawattamie  Counties  preparing  plans  for 
widening  and  deepening  Allen  Creek  and  Fish  Lake  ditch. 
Estimated  cost,   $40,000.     Noted   Oct.    7. 

Iowa,  .leflferson — Drainage — Bids  will  be  received  until  Oct. 
25.  by  B.  S.  McCuUey.  Audr.  of  Green  County,  for  excavation 
and   laying  drains   in    Drainage    District    No.    108. 

Iowa,  Muscatine — Dams — Plans  being  prepared  for  three 
dams  in  Drainage  Ditch  No.  10. 

Iowa,  Ottnmwa — Ditch — Board  of  Supervisors  contemplate 
drainage  ditch   in  southern   part  of  county. 

Minn.,  Blue  Earth — Ditch — Bids  will  be  received  until  1 
p.m..  Oct.  29.  bv  Jesse  L.  Herring  County  Audr..  for  County 
Ditch   No.    32.    Faribault    Countv. 

Minn.,  Grand  Rapids — Ditch — Surveys  for  Ditch  No.  6  at 
Blackberry   completed    b.v   William   Passard. 

Minn.,  St.  Paul — Ditch — State  Drainage  Board  plans  ex- 
penditure of  $15,000  for  Improving  Sand  Hill  River  ditch  in 
Polk  County. 

>eb..  Minden — Drainage — Citizens  voted  to  build  drainage 
system   in   Newark.    Lowell   and    Blane  Townships. 

>'.  D.,  Fargo — Ditch — Bids  being  received  for  two  ditches 
through  a  portion  of  Kenyon  and  Noble  Township  to  Red 
River.  Estimated  cost.  $30,000  each.  F.  Crabbe,  Fargo,  Engr. 
Noted  Oct.   7. 

Mont.,  Billings — Ditch — Trustee  of  Big  Ditch  Co.  author- 
ized to  make  improvements  at  estimated  cost  of  $7,000. 

Mont^  Helena — Irrigation — Beaver  Head  Water  Co..  re- 
cently incorporated,  plans  to  irrigate  land  in  Beaver  Head 
County.      W.   T.    Piggott.    interested. 
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Mo  Butler— Diainace—COfflciaD— Bates  and  Cass  County 
UiainaV"  UitTTTct  beini  formed  and  will  let  contract  about 
Dec.  1  for  drainage  worlt. 

Tex..  .Vnstin— Drainage— Bonds  for  $158,000  voted  by  citi- 
zens of  Noeces  County   Drainage   District   No.    2   approved. 

Tex.,  Donna— Irrigation— Donna  Irrigation  District  No.  1, 
Hildalgo  County,  plans  to  construct  irrigation  system  at  an 
estimated  cost  of  $215,000.     G.  B.  Meriwether.  Pres. 

Tex.,  Kdna— Drainage— Attorney  General's  Department 
approved  ?105.000  bonds  for  Jackson  County  Drainage  District 
No.  5. 

Tex.,  Von  Horn- Irrigation— Van  Horn  Valley  Land  &  Ry. 
Co..  Van  Horn  and  Minneapolis,  Minn.,  will  construct  wells 
for'  irrigation.  ,     .      ^.  r,„ 

Colo.,  Pueblo— Irrigation— Turkey  Creek  Irrigation  Co. 
plans  system  of  ditches  on  Teller  holdings.  J.  C.  Tellei, 
Pueblo,   interested.     Estimated  cost,   $50,000. 

Colo.,  .snsuache — Drainage— Citizens  contemplate  drainage 
system.     W.  L.  Curtis,  Comr. 

Idaho.  Nyssa-Irrigation-Nyssa  Arcadia  Drainage  District 
plans  to  reclaim  approximately  S.OOO  acres  near  Nyssa.  G. 
McGeen.  Caldwell,  Ch.  Engr. 

Ore.  Culver— Irrigation— Suttles  Lake  Irrigation  District 
voted  to  issue  bonds  for  irrigation  and  water  system  to  in- 
clude 12,000  acres.     Estimated  cost,  ?532.3;iO. 

Calif..  Colusa— Reclamation— Reclamation  Districts  108.  479 
•ind  7S7  plan  levee  improvements.  J.  W.  Browning,  E.  L.  Dow 
and  W  P  Dwver,  Comrs.  of  West  Side  District.  Estimated 
cost.    $580,000. 

Calif.,  Westminster— Drainage— (Official)— Bids  will  piob- 
ablv  be  received  in  December  for  drainage  system  to  diam 
GOOO  acres  S.H.  Finley,  Santa  Ana,  Engr.  Estimated  cost, 
$25,000.     Noted  Oct.   14. 

Bids   In   and    Contracts   Awarded 
Wis..  Grand  Rapids— Drainage— Contract  awarded  to  C    W. 
ROOD    CONSTRUCTION    CO.    for    draining    Northwest    Diain- 
age   District. 

Io«a  Manson— Drain — Contract  for  cement  tile  for  13- 
mile  drain  awarded  to  CEMENT  PRODUCTS  CO..  Sac  City,  at 
$21,000. 

Iowa.  Sibley— Ditch— Contract  awarded  to  SIBLEY  CE- 
MENT CO.!  at  $5,290,  for  ditch  work  in  channel  of  Ocheyedan 
River. 

Minn  BreokenrldBe— Ditch— (Official)— Contract  for  Ditch 
No  S-A  Wilkin  County,  awarded  to  G.  E.  BROWN,  Litchfield, 
at  $1.25  per  cu.yd.     Noted  Sept.  30. 

Minn  .  BreckenridKe— Ditch— (Official)— Contract  awarded 
to  C  T  GLASSER.  Minneapolis  $0.19  per  cu.yd^  for  ditch 
work,   in  Ditch   No.   4-A,   Wilkin   County.     Noted   Sept.   30. 

Minn.,  Montevideo— Ditch— ( Official)— Contract  awarded  to 
mVr&"haLL  CEMENT  &  SIDEWALK  CO.,  Marshall,  at  $8,918, 
for  County  Ditch  No.  17.     Noted  Oct.  7. 

Mont.,  Kalispell-Irrigation— Contract  awarded  to  NELSON 
RICH  for  Glen  Lake  Irrigation  project  on  Tobacco  Plans. 

\rk.,  Pocahontas— Ditches— Contract  awarded  to  W  S. 
COLEMAN,  Paragould,  at  $24,052,  for  Cook  slough  ditch  m 
Township  No.  IS.     Noted  Sept.  23. 

Idaho.  Twin  Fall-s — Canal  Improvements— Contracts  for 
enlarging  highline  canal  and  >ePlacing  s.plions  in  upper  Rock 
Creek  District  awarded  to  ID-^HO  Cg-^^  K^VA/niF^N,  cO 
BOISE  SMITH  &  OREEN,  and  MORRISON  KNUDSliM  cu. 
Estimated   cost,    $88,000.      Noted   Sept.    16. 

Calif..  Modesto— Canal  Work— Contracts  for  canal  work 
at  Modesto  Irrigation  District  awarded  as  follows.  Main 
canal  lining  to  J  WILSON.  Modesto,  at  $62,962;  Dam  No.  6  to 
TTRRFTTS?P\CIF1C  CO.  San  Francisco,  at  $9,080;  Dam  No.  1 
7oTmONK  San  FranciscS  at  $34,039;  11  concrete  structures 
to  C.   HOLMES.      Noted  Oct.    14. 

MISCELL.\>EOlS 
Proposed  AVork 
Elevated  Hallway- New  York.  N.  Y— (Borough  of  Brook- 
lyn)-Contr"ct  form  and  plans  for  reconstruction  of  Brighton 
Beach  Elevated  line  submitted  to  Public  Service  (Tommissio. 
of  First  District  by  New  York  ^"""^iPj'  Railway  Corpora 
tion   approved.      Estimated   cost   from    $i  3,000   to    $100, OUU. 

Elevated  Railway— New  York,  N.  Y.— (Borough  of  Brook- 
lyn)—Public  Service  Commission  of  First  District  approved 
■ontrict  form  submitted  1)V  New  York  Municipal  Railway 
Corporation  for  steel  for  additional  tracks  for  Myrtle  Ave^ 
elev-ated  railway  from  Willoughby  Ave.  to  Palmetto  St..  also 
for  improvements   on   Lutheran   Cemetery   line. 

station  Finish— New  York,  N.  Y.— (Borough  of  Brooklyn) 
—  rOmcial)--Bids  will  be  received  by  Public  Service  Commis- 
ITon  of  First  Dstrct  154  Nassau  St.,  New  York  'Borough  of 
Manhattan)  until  12:15  p.m..  Oct.  26.  for  station  finish  for  11 
sttuons   on 'the   Broadway-Fourth   Ave.    Rapid   Transit    R.R. 

F-ievnted  Railway— New  York,  N.  Y— (Borough  of  Queens) 
-Ph^ns  and  cSnt"act  form  submitted  to  Public  Service  Com- 
misLton  of  K^?st  District  tor  foundations  and  structures  on 
Section  2,  Jamaica  elevated  extension,  consisting  of  2  2  mi 
two-track  elevated  railway  along  Jamaica  Ave.  from  Walnut 
St.    to   Clltfside   Ave.,   approved. 

Subway  Work— New  York,  N.  Y.— (Borough  of  Queens)— 
,Offi"a")— Bids  for  a  storm  drain,  which  were  to  have  been 
opened  Oct  19,  have  been  postponed  by  Public  Service  Com- 
mission  until  Nov.  3. 

»■,„.!«.  ri-o.ainirs Paterson     .N    J. — Plans   being   considered 

l.vFrieRRfo"    constructing    grade   crossings    in    Pateraon. 
n    r    Fal?oner.  New  York,  N.  Y.,  Supt.  Constr. 


Flood  Protection — Erie,  Penn. — City  Council  contemplates 
$1,000,000  bond  issue  tor  flood  protection  in  Mill  Creek.  F. 
Gannett,    Harrisburg,   Consult.    Engr.      Noted   Sept.    23. 

Seawall — Bay  St.  Louis,  Miss. — All  bids  received  for  sea- 
wall about  8.000  ft.  long  along  beach  at  Waveland  rejected. 
New  bids  will  be  received.      Noted  Aug.   26. 

Elimination  of  Grade  Crossings — Akron,  Ohio — Plans  being 
considered  by  Pennsylvania  R.R.,  Baltimore  &  Ohio  R^.,  Erie 
R  R  and  County  Commissioners  for  eliminating  Wuchter 
crossing,  east  of  Akron,  Tuscarawas  Ave.  crossing,  Barberton, 
and  Manchester  crossing,  Kenmore. 

Elimination  of  Grade  Crossinc — Bratenahl,  Ohio — (Cleve- 
land post  office) — Bids  will  be  received  until  noon,  Oct.  27, 
by  C.  A.  Neff.  Clk..  for  sale  of  $3.S,918  bonds  for  eliminating 
grade  crossing  on  East   105th  St. 

KetainiuK  Wall — Cincinnati,  Ohio — Bids  will  be  received 
noon,  Oct.  2.",  bv  Philip  Fosdick,  Dir.  of  Pub.  Service,  for 
retaining  wall  oii  St.  Clair  Ave. 

Steel  Tanks — Cincinnati.  Ohio — Stegner  &  Hughes.  Cin- 
cinnati, prepared  plans  for  four  steel  tanks  for  Moore  Oil  Co., 
at  York  and   McLean  Ave. 

Bars  and  Cable — Cleveland.  Ohio — Bids  will  be  received 
until  noon.  Oct.  27.  bv  A.  R.  Callow,  Comr.  of  Purchases  and 
Supplies,  Room  511,  City  Hall,  for  steel  reinforcing  bars  and 
lead  covered  cable  for  Fire,  Light  and  Water  Departments. 

Levee— Portsmouth,  Ohio— (Official)— Bids  will  be  recei^ved 
about  Nov.  2  tor  levee  work  at  Portsmouth.  George  S.  \Vil- 
helni.   City   Engr.      Noted   Sept.    23. 

Retaining  Wall— Spi  ingfleld,  Ohio— City  will  build  retain- 
ing wall  on   East  High  St. 

Steel  Pipe  Line — Youngstown,  Ohio — East  Ohio  Gas  Co. 
will  build  pipe  line  from  Youngstown  to  Canton,  about  »2 
miles. 

Elimination  of  Grade  Crossinss — Youngstown,  Ohio — Brie 
R.R.  and  city  plan  to  eliminate  gradi-  crossings. 

Elimination  of  Grade  Crossins— Indianapolis  Ind.— Penn- 
svlvania  R.R.  directed  by  Board  of  Public  Works  to  elevate 
ti-acks  from   Ray  St.   to  a  point   300   ft.   south  of  Harris  Ave. 

Levee  Improvement— Indianapolis,  Ind— Board  of  Public 
Works  authorized  improvement  of  White  River  Levee.  B.  J. 
T.    Jeup.    Citv    Engr. 

Ore  Docks— Two  Harbors,  Minn.— Duluth  &  Iron  Range 
R  R  Co  plans  ore  docks  at  Two  Harbors.  Estimated  cost, 
$1,500,000. 

Dikes— Peasanton,  Kan.— Citizens  contemplate  dikes  on 
Marais  des  Cygnes  River  to  reclaim  1300  acres.  J.  Gearhart, 
State  Engr.  ...    ,. 

Machinery  and  Pier— Beaumont.  Tex— Bids  will  be  re- 
ceived until  noon  Nov.  1.  by  Board  of  Wharf  and  Dock  Com- 
mission Citv  Hal  ,  for  500-ft.  pier,  shed  and  freight-hand  ing 
mach?n4ry  at  Kirby's  Point,  Beaumont.  H.  McL.  Harding, 
Consult.  Engr. 

Wharf— Beaumont,  Tex.— Bonds  for  $100,000  sold  for  wharf. 
Noted  Sept.   23. 

Pipe  Line— Brenham,  Tex.— Chappell  Hill  Oil  Co.  will  build 
nine  line  from  Brenham  to  Wotford,  TV,  miles.  Estimated 
!?ist    $25  OOn.     J.  B.  Heartfield  and  F.  O.  Prescott,  interested. 

I'evee— Ennis,  Tex.— Plans  approved  and  bids  will  soon  be 
recSiveTT^r  levees  on  Trinity  River,  Ellis  County  Levee  Dis- 
trict Estimated  cost,  $120,000.  O.  W.  Finley,  Waxahachie, 
Engr.      Noted   Oct.   14. 

Pine    Line— Duncan,    Okla.— Corsicana    Petroleum    Co.    has 

received    tian^iise  to  lay  pipe  line   through  Stephens  County 

to    oil    wells 

Pipe    Lin 


—Martinez,    Calif.— Shell   Oil   Co.    plans   pipe   line 
1......     .......    to    refinery,    about    six    miles.      Estimated    cost, 

$45,000.  ,   ,  .      J   ,, 

Retainine  Walls— Sanger.  Calif.— Bids  will  be  received  by 
T>  M  Barnwell,  Clk.,  Bd.  of  Supervisors  of  Fresno  County, 
Fresno,  until  2  pTm.,  Nov.  1,  for  four  retaining  walls  near 
Sanger. 

Bids  Id  and  Contracts  Awarded 

Structural  Steel— New  York,  N.  Y— (Borough  of  Brooklyn) 
—Lowest  bfi  submitted  tor  furnishing  60,000  tons  structural 
stee°  tor  new  lines  and  terminals  and  reconstructing  existing 
fines  .nd  terminals  was  that  of  American  Bridge  Co.  as  tol- 
nws-  East  ™w  York  Division.  IS.OOO  tons  at.$4S  Per  ton: 
Fillton  St  ine  24.000  tons  at  $42  per  ton:  Brighton  Beach 
line  ",100  tons  at  $42  per  ton;  Coney  Island  terminal,  lo,000 
tons  at   $4  5   per  ton. 

Track  Supplies- New  York,  N.  Y.— (Borough  of  Manhat- 
tanT— rofflc"al— Bids  were  received  Oct.  15  by  Public  Service 
rnmmiWsion  of  First  District  for  track  supplies:  William 
w^i^tnn^Co  Ji  $27  965-  Pennsvlvania  Steel  Co..  71  Broad- 
^^il?  New  York  $23  950  aiid  Ramipo  Iron  Works,  $24,116  for 
wn?k  umleT  Ordei  No  5  and  for  ballast  for  Rapid  Transit 
R?"  Uppe?  Hudson  Stone  Co  26  Cortland  St..  Nevv  Yo,^  at 
97  cents  for  class  A,  87  cents  for  class  B,  total  $7., 374.     Noted 

^^  Pier— Greenville,  N.  J— Contract  for  pier  for  Pennsylvania 
R  Rewarded  to  HENRY  STEER,   INC.,  New  York,  N.  Y. 

Coalins  Dock-Pensacola,  Fla^-Contract  for  coaling  dock 
for  Louifville  &  Nashville  R.R.  awarded  to  ROBINSON 
SCHAEFER    CO.,    Chicago,    111.      Noted   Oct.    4. 

HE^/NT¥<S5.^'at°^l'^t3c-  ^'S^l^^  l^e^e^^^^or^" o^^w^r 

34,000  cu.yd.  and  110,000  cuyd-.  to  NOEL  BROS     at  l-.4^c.  an 

KToSSSsi  bE-BT.'".  llSS.    Sr'cavd       Nil.a  8.p..  >•- 


O.tohcr  21,  IDlo 
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uTi^v'fJ'v^KT*'?.'''  .^'■'•h— Contract    awarded     to    COLLIER    & 

^Tkin^D'i"t'?ictNa '?.''■  "'■"••  '°''  ""^^^  '"  Wahkrakum'^Countt 

Lrvee — South  Bend,  Ark. — Contract  for  levee  at  South  Ror,,i 

c:;^.y[,!'"k-i?ed^^S^)i:^0*   ^^^^^'^^^   ^'tfe-^Arc^k^l't^l^a^s'L^re^ 

pre7.^n?i:^5i?;To\V  ^\;.'^!ie7-ro?'T7"''n^;e^/"J?  ??ke^r '■''c^o^: 
lumbia   River.     G.  A.   Kyle.    I'oi  tland,   Engr.     Noted   Sept    9 

AR?Hr^"RR?)'ij"'«n^%'"'  Calif.— Contract  awarded  to  Mc- 
Viiii  f,,;.^  ,^9  ^■•/'^"  Francisco  and  New  York,  N.  Y.,  at  $108,- 
bon,  for  reinforced-concrete  municipal  pier.     Noted  Aug.  12 

•,t  «TVJsn~"w"5'''''  Calif.— Contract  awarded  to  L.  a.  HARE, 
jett!is'onSa?;n?sm'v°,'.  «""«-'«°'-  <"  Monterey  County  for 
,,„!!'i^''„"~^=*"  Franci.sco,  Calif, — Clinton  Construction  rn  ot 
fror'-Co'iiunTslionlri'.'''''"'"  *°'"  ^'"  '"  for  Board  "of  SUt?Har- 

,,„„^^'''»f*— Esquirnalt,  B.  C— Contract  for  wharf  and  ware- 
house at  Esquimau  awarded  to  TAYLOR  ENGINEERING  CO 
^ancouveI•.     Estimated  cost,   $60,000  «iivi-i^tti«u  cu., 


BUILDINGS 

Proposed  A\'ark 

n„,;V?**^=.  -*B«Va?"— Bids  will  be  received  Nov.  15  bv  Hampden 
County  Commissioners  for  65xl6S-ft.    brick  training  school 

M»S8.,  Bo.Nfon— Back   Bay  Council  K  of  C  has  retained  Ma- 
ftoA'Mov^n"  fV  '","   Boylston   SU    to  prepare  planlfo?  three- 
stoi>,    laOxloO-ft.   clubhouse    at   Boylston   Rd.   and   Ipswich   St 
Fenway.      Estimated  cost,   $300,000.  ipswicn   ct., 

P„l??i^''^■^  „"i"''""*''*~^'?^.''^'''^  ^°°"    ^^   received    by   Board    of 

Mass.,    Salem— Bids    will     be     received     about'  Oct      '5     for 
hospital.     Haven  &  Hoyt,  220  Devonshire  St.,   Boston    Ai'ch 
cos'.'T60:000"""*""~^*^*^    ""^"^    '°    """''   ^'•"'O'-y.      Estimated 

.Mass..  \yestfleld— School  Board  plans  to  build  brick  school 
estimated   to   cost    $60,000.      J.    M.    Dutton,    Chn.         ""^"^   scnooi 

Mass.,  Westfleld — Hampden  Countv  Commissioners  will 
build   county   building.      Estimated   cost.    $9o!oO0 

cos't,'T6'o:oOO.""*"''"~^*^**    P'''"^    '°    ''""<'    armory.      Estimated 

1  m'*'  r,rt^^V^^Z''^^^^'?'^?'%^^-:'^\'^^  ^'"  be  received  until  10 
a.m..    Oct.   24,    by   Board   of  Control  and   Supply   for   dormitory 

Held     Chn.  ^°''  ^'"'°°''    "*^   ^""'"^   St'^  William   A.    Scho'- 

Conn.,  Bridgeport — Middle  Street  Realty  Co  will  build 
business  block   on   site   of  Read  Carpet  Co.   building. 

Conn.,  New  London — An  addition  will  be  built  to  Gris- 
wold  Hotel.     Estimated  cost,   $300,000. 

_  -.J-",."";',  Stratford — Southern  New  England  Telenhone  Co 
Will    build    two-story   telephone   building.  J-eiepnone    Lo. 

n  ,-'*•„?'••  Albany— (OfRciaD—Bids  will  be  received  until  3  pm 
r^nito^i'    f?  ^';V^"'t?  °'  '^"''"'^  Buildings,   Executiv-e  ChambT,:; 
^^Si    h  f°^  alterations   m   executive   offices  of  capitol.     Noted 
&ept.    ..d.      (faee   adv.) 

,1  '"^i  ^•'  Buffalo— (Official)— Bids  for  church  for  St.  John 
5  t,vangelist  will  not  be  received  until  spring  S  F  Heck- 
ert.  Bessemer  Bldg.,  Pittsburgh,  Penn.,  Arch.  Noted  Oct  14. 
„f  c"  X-',B".*«'» — lOfflcial) — We  have  been  advised  that  Bank 
of  Buffalo  IS  uncertain  when  it  will  commence  construction 
Sept     gProPOsed  bank  building.     E.  C.   McDougal,   Pres      Nofed 

X.  Y.,  Xew  York — (Borough   of  Brooklyn)  —  (Offlciall Bidq 

being  received  for  four-story,  SOxlOO-ft.  brick  and  steel  sale! 
station  and  service  station  for  Ford  Jlotor  Co  at  Bedford 
Ave.  and  Sterling  PI.  Estimated  cost.  $100,000  Francfsco  I 
Jacobus,  200  Fifth  Ave.,  New  York,  Arch      Noted  -Sept    23 

Riri  =  'wTn  .'**"'  ''■?«■•'— (Official)  — (Borough  of  Manhattan)  — 
Bids  will  be  received  until  4  p.m..  Oct.  22  bv  State  Armorv 
Commission.  Franklin  W.  Ward.  Secy.,  Cap  tolf  Albany  for 
improvements  to  State  Arsenal,  Seventh  Ave  and  35th  St 
fr.,.\}"  Potxdam— (Official)— Plans  will  probably  be  ready 
Voru  ^fof?."'  ^'^'-  ^-i  f?'-  two-story  normal  school  for  New 
\  ork  State  Department  of  Education.  Lewis  F.  Pilcher  Capi- 
tol, Albany.  State  Arch.     Noted  Oct.   14.  .r-iicner,  t,api 

Clyde  S."' A^laml"'"'?^^"^''''    °^    Education    will    build    school. 

■'■>  h:-"Rn=.if"'i?"A'\"~'°'"'='''P~?-'''-^  ■"'"'  '»«  received  until  Oct. 
CiTat^  w?>^i  /  ^lapagers  for  dinmg  and  service  building  for 
r<.r,r„„  Q°"k^  for  Feeble  Minded.  Estimated  cost,  $50,000. 
i-reorge  S.   Drew,   Trenton.   State  Arch.     Noted  Oct.  7. 

Penn.,  Philadelphia— (Logan)  — (Official)— Bids  will  be  re- 
^VJ^'L,^J^°^^  -^"^'^  ,-1^^^^'  C^^^  *  Thames,  Philadelphia!  for 
Methodist  Episcopal  Church  at  13th  and  Rockland  St  Esti- 
mated cost  $40,000.  Noted  Sept,  30  and  Oct.  7. 
hv  R'n°-.".Vi  ^J'''?f«-'P»'."«— Bids  Will  Be  received  about  Jan.  1 
^^^Z^"]  °^  Education  for  three-story  brick  school  at  55th 
and  Chestnut  St.  Estimated  cost,  $200,000. 
macTe"""  ^'"''''~'City  will  build  library.      Donation   of  $500,000 

f„.„°*J"  'few"''— Day  &  Klauder.  Arch.,  preparing  plans  for 
two-story  stone  and  brick  building  for  Delaware  College. 
Vr„^''VK  'J""'?'"'''^'^''''','?^— Bids  will  be  received  about 
H^^i-^  f?""-  fou.'-story  130xl47-ft.  brick  building  for  John 
V?w  Vo';u^"v'''-f^"2-  v5^^''T!;^'■?"  &  Hastings.  52  Vanderbilt  Ave. 
-New   York,  N.  Y..  Arch.     Estimated  cost,  $50,000. 

rit^'  1.^""  '•"•■'•aj'''-'"!*— Wilder  &  Wight.  Arch.,  Kansas 
FaV^er's   Ti^ust" "co"^     "  granite    bank     building     for 


I'-ia.,  Miami— N.  Victor  Frohling,  Miami,  nrenarlnir  nlins 
for  l,a-room  hotel.  Estimated  cost,  $300,000.  P'^*"'"^'"*'  ""'"'s 
school"""     "'•'''•»'— City     plans    $60,000    bond     issue     for    new 

to  ^j^i  vr5^"i5:""Un^!;'f^°"b.^i/'s?L^"' '"  ^-'-  C-"'V 

$90.^o'o"b''ord7Tjrs?irool'.r'':?Sted''ic'ri'i"'''  '"'"■    '   '°   ^°'*  °" 

vot^Sn  $"o!'m;rbo,Vd7forM-?iools.'''    ''^    ''"'"    '"   November   to 

Clk*"'R'r1°*o'"f''*!-*?~H'''-''  ''■'"  ^^^  '■eceived  by  M.  C.  Deppman 
«it-v,^°T,°',  Etiucation,  until  noon,  Nov.  13  for  school 
Schriber,  Beelman,  Toledo,  Arch.  scnool. 

Dec"^'"for'■Y■'"M"c^l"1'f'■'fV~^"'?.,^■'"  ^^  received  about 
Noted  OctI  7  •    '^""'''"K-      Kl^ner    &    Anderson,    Arch. 

Dla??'for^"th';^'""?~^-  "•  '^*'^'  lO^O  Schofleld  Bldg.,  prepared 
?io?^r.  three-story   commercial    and   apartment    building   at 

UJ6  Crawford  Rd.  for  W.  J.  Bennet.     Estimated  cost,  $45  000 
Ohio,    fleyelnnd— Construction    work    will    soon    comment.- 
on  group  of  buildings  for  Masonic  Temple  at  .3515   EucHd^  We 
Lstmiated    cost,     .$500,000.       Hnbbell     i"^  Bones,     Ar?h.       Not.  d 

Euc*Ikl"i31dir'''T'w'7::?'?'''*"^"'  .S'liwarzenberg  &  Gaede,  liiOO 
ancfservii^e  b,  i  ,1in^  {  -^'oivPi!;'''',^,  "  ''"^  I"''  ti^'ee-story  store 
lstimate'rco"t,'  $f"foOO."''  ^""""  ^'■*-  ^°'-  ^'"•"°  R^^"^'  Co. 

on  E!.c"fid''"[vt'"a.urwiif*hn''M''''!;  °'  Christ  has  purchased  site 
000.     Noted  Sept     2  church.     Estimated  cost,   $100,- 

lo^?*"'"'  Cleveland— Frank  D.  Skeel.  213  Vickcrs  Bide  Cleve 
ft"  G.  W^Crne*"    ""'""    ^"^    «'^-«""-y    hotel' on^East^'eist    St. 

lanrV^wnf rM*?'"'""-^^'^"'^  Babin,  319  Williamson  Bldg.,  Cleve- 
Fast  1  f    th  Hji''"^ r?  ,?°"\"'?''='»'   building   at   Superior  Ave.    and 

i-^ast  lluth  St.     Estimated  cost.   $100,000 

Wig"r;e^c•o"•S^-l?''n7t'?u"!fi=^^l^s^^;1„.^'^^:Ste'^l  '■    ^■ 

000,'JSJ"b^n"i"!^s'ueTo^"^^;?%:^b':,'oir'u^;t^il='?lf,t  '°  ''°''  ""  *'- 

Ohio,    Columbus — Bids    will     be    received     bv    C      F     Stpeh 

frfer  hn,A'  ^^'''f^i^  Of  Ohio  State  UniversUv.  until  Nov 
lo,  for  hospital  and  shops  for  university.  "■■•^'i    .>uv. 

fn,.^,'?^""  ''"""n— I^ayton  Military  Academy  plans  building 
Warner    14°5"R„nt''§?'    ^\   estimated    cost    of    $150,000  saa? 

\\  arner,   i4b   Kung  St.,   interested. 

S-ioI^Son'  h':fn'^*"'?"''~?"'S"""  ''■'"  ^^  i^^i'i  Nov-  2  to  vote  on 
$500,000    bonds    for   school   and    improvements   to    schools 

Est?mk"ted'^?!,t?,"T6'^r000'.°     "°'''"*^'     "'^"^     *°     ''""'^     ^'^'^'tion. 

„„„?'"xt'  ^Vilberforee— (Official)— Bids  will  be  received  until 
noon,  Nov.  4.  by  Board  of  Trustees.  Wilberforce  Universitv 
for  recitation  building.  Frank  L.  Packard!  ColSmbus,  Arch  " 
$2ao"o'oo  ■*""'«'■•'*""— Y-  M-  C.  A.  plans  building.     Estimated  cost, 

T,„*,°t^",:<.'*r?"?"?-*'*"""7.^'''''  '^■'"  *"=  received  until  Dec.  1  bv 
JosT  $lf5,000.'"lJ^fe"d  Auril'.'^    '°'    gymnasium.      Estimated 

Ind.,  Brazil—Johnson  &  Miller.  Brazil,  retained  bv  citv  to 
p.^e|are  plans  for  high  school.     Estimated  cost!  $-fol 000^     Noted 

1  i"**""'  Eyansville— Illinois  Central  R.R.  plans  new  freight 
Ch    Eng?  *'°''''    ^^O'OOO-     A-   S.   Baldwin,   (Thicago:  fll.; 

Ind.,  Ft.  Wayne— Flick  Floral  Co.  will  build  three-storv 
^^'"'«h?,?f"'■^"/  building  at.  810  Harrison  St.  ."aron  and  Alice 
M.   Shive,    interested.      Estimated   cost,   $125,000. 

Ind.,  Indianapolis— Leasehold  Realty  Co.  will  build  14-storv 
Pres  ila-ket    and    Delaware    St.      Thomas    B     Fulmer, 

rtnn^?.?"„'*"'''"""'*,"rCounty  Council  will  not  appropriate  $100- 
000  for  new  courthouse.     Noted  Aug.   19.  ''       '      '"■'=  *jj". 

Mich.,  Bay  City— Henry  B.  Smith  is  president  of  company 
which    will    build    hospital.      Estimated    cost,    $50  000    ''"""P''"' 

and^o^^*'^lTi^^kt^'\;^f1J;;;!;^o^'^^^^,^i''^'>^^^ 

to  h''c?t;?l-'o?^^'a"rh-rn|\"o*,!^fel?d°'^''    ^^'■""'    -'"   "-"'    -'''''"- 

Mich.,  Detroit — Donaldson  &  Meier,  Detroit    prepared  nlans 

for  club   house  at   Atkinson  and  Clai^mount  St    for   Inglesldf 

Club.      Estimated  cost,   $44,000.  mgiesiae 

t^c^'^^nS".  J"?''"""— .Election  will  be  held  Oct.  23  to  vote  on 
$385,000  bonds  for  high  school. 

Mich..  Onosso— Woodward  Bros.,  and  J.  C.  Osborn  will 
build   hotel  at  estimated  cost  of  $100,000.  "sooin    w  ui 

.  I"-  -*"??'■.''— ^Pians  prepared  for  eight-story  hotel  at  Island 
Ave.  and  Main  St.  for  Island  Improvement  Co      Noted  Aul^D 

wiif'h,  n'i''""''""^^™.®''  ^-  Bi<ifierman,  38  South  Dearborn  St 
will  build  six  six-story  apartments  and  one  IS-anartment 
$T2'5  0?0^  Sunnyside    Ave.    and    Hazel    St.       EstimaUd    cost 

III.,  Chicaeo — Marshall   .<t   Fox,   38  South  Dearborn   <5t     ni-» 
^frs%u'^tlV.rsr''^lVrOc\':T-    ^'"'<='?  Bch\°e^"er^*^  "cl^ 

A\'e°'"^otTi''sept%'':''-    "'^^'    ^^""^  ^hore   Drive  and   Chicay:; 
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III.,  SpriUKfleld — W.  B.  Ittner,  St.  Louis,  prepared  plans  for 
high    school. 

\V1h.,  MadiHon — State  Board  of  Education  approved  plans 
prepared  by  Arthur  Peabody  for  remodeling  university  gym- 
nasium. 

\V1h.,  Milwaukee — University  Club  will  build  clubhouse  at 
Oneida  St.  and  Juneau  PI.     Estimated  cost,  $300,000. 

Win..  .Milwaukee — School  Hoard  will  build  two  schools  in 
1916.  one  on  (Ireen  Bay  Ave.  and  other  on  Franklin  St.  Esti- 
mated  cost,    $260,000. 

>ViN„  Milwaukee — St.  JIaiv's  Church  will  build  school. 
Estimated    cost,    $40,000. 

>ViH.,  Platteville — (Official) — Bids  will  be  received  in  Janu- 
ary for  2 1., -story  and  basement  science  building  for  State 
Board  of  Normal  Regents.  Estimated  cost,  $100,000.  Noted 
Oct.    14. 

VIh.,  Superior — (Official) — Bids  will  be  received  about  Jan. 
1  for  three-story  and  basement  training?  school  for  State 
Board  of  Normal  Reerents.  Estimated  cost,  $80,000.  Noted 
Oct.   7. 

AVlM.,  Superior — Plans  being  prepared  by  Emil  Ulrich, 
Arch..  706  Euclid  Bldg.,  Cleveland,  Ohio,  for  Sacred  Heart 
Cathedral    for   Diocese   of   Superior.      Estimated    cost,    $150,000. 

WlM..  WaukeMha — Carroll  College  will  build  boys  dormi- 
tory.     Estimated   cost.    $100,000.      Wilbur  O.   Canier,   Pres. 

Iowa.  Carroll — Bonds  for   $80,000  voted   for  school. 

luwa.  Sioux  City — Trinity  Luthern  Church  will  build  edi- 
fice and  parsonage  at  estimated  cost  of  $100,000.  A.  J.  Sten- 
seth,  Chn.  Finance  Com. 


Kan.,  Hiawatha — Bonds  for  $60,000  sold  for  school  con- 
struction. 

Kan.,  Salina — Bids  will  be  received  until  Oct.  27  by  I.  C. 
Housel,  Cli^..  Bd.  of  Education,  for  school.  Estimated  cost, 
$60,000.  William  T.  Schmitt,  1634  West  Tenth  St.,  Oklahoma. 
Okla.,   Arch. 

Kan.,  Wellington — (Official) — Bids  will  be  received  after 
Dec.  1  by  G.  A.  Halliday,  Secy.,  Y.  M.  C.  A.,  for  building.  Es- 
timated cost,   $50,000.      Noted  Oct.  7. 

Kan.,  Wtvhita — Election  will  be  held  to  vote  on  $100,000 
bonds  for  jail. 

Neb.,  Lincoln — W.  E.  Sharp,  Pres.  Lincoln  Traction  Co.,  vi-ill 
build  office  and  store  at  Tenth  and  O  St.  Estimated  cost. 
$500,000. 

Wyo.,  Sheridan — George  H.  Brown  is  having  plans  pre- 
pared by  Baerresen  &  Wieger.  Arch.,  for  hotel  on  site  of 
Western  Hotel.     Estimated   cost,   $125,000. 

Mo.,  Carthage — Bids  will  be  received  until  Nov.  11  by  L. 
M.  Thomas,  County  Clk.,  of  Jasper  Countv,  for  purchase  of 
$100,000  bonds  for  sanitarium.     Noted    Sept.   30. 


.Mo.,  Kan.sas  City — Plans  being  prepared  for  four-stor\ 
brick  hotel  at  Ninth  and  Charlotte  St.  for  Hoffman  Bros 
Investment  Co..  524  Ridge  Bldg.  Estimated  cost,  $45,000.  W 
Hilton  Smith.   518   Massachusetts  Bldg.,  Arch. 


SEWER  SYSTEM — OCAL.\,  FLA. 


Bids  were  received  Sept.  14  for  the  construction  of  a  sewer 
system  at  Ocala,  Fla.,  from:  (A)  G.  W.  Ensign  Inc.,  Harris- 
burg.  Penn.;  (B)  J.  F.  Morgan  Contracting  Co..  .\ttalla.  Ala.; 
(C)  J.  B.  Sheets  Co.,  Pittsburgh,  Penn.;  (D)  O'Sullivan,  Long  & 
Haggertv,  Bessemer.  Ala.;  (E)  Independent  Construction  Co., 
Terre  Haute,  Ind.;   (F)  Stamm  &  Son,  St.  Petersburg,   Fla.;   (G) 


Michler  &  Flynn,  Chattanooga,  Tenn.;  (H)  Guild  &  Co.,  Chat- 
tanooga. Tenn.;  (I)  H.  W.  Tucker,  Ocala,  Fla.;  (J)  BRYAN  & 
CO..  Jacksonville,  Fla.,  (awarded  contract);  (K)  W.  J.  Irwin 
&  Son.  Greenville,  Ohio;  (L)  Whaley  &  Edwards,  Milan.  Mich.; 
(M)  Duval  &  Ashworth,  Miami,  Fla.'  The  item  bids  were  as 
follows: 


.'">,.'J80  lin.ft.  6-in.  service  pipe  6  ft.  deep. . . . 
208  lin.ft.  6-in.  vertical  service  pipe  in  deep 

trenches 

10,270  lin.ft.  8-in.  sewer  pipe,  0-4  ft.  deep.    .  . 

65.113  lin.ft.  8-in.  sewer  pipe  4-6  ft.  deep 

18,135  lin.ft.  8-in.  sewer  pipe  6-8  ft.  deep.  .  .  . 

.5,520  lin.ft.  8-in.  sewer  pipe  8-10  ft.  deep 

1,955  lin.ft.  8-in.  sewer  pipe  10-12  ft.  deep.  .  .  . 
100  lin.ft.  8-in.  sewer  pipe  12-14  ft.  deep.  .  .  . 
105  lin.ft.  8-in.  sewer  pipe  14-16  ft.  deep.  .  .  . 

115  lin.ft.  8-in,  sewer  pipe  16-18  ft.  deep 

1.985  lin.ft.  10-in.  sewer  pipe  0-4  ft.  deep 

,  sewer  pipe  4-6  ft.  deep .... 
er  pipe  6-8  ft.  deep-  .  .  . 
er  pipe  8-10  ft.  deep.  .  . 

■  pipe  10-12  ft.  deep. 

■  pipe  12-14  ft  deep 

.  sewer  pipe  0-4  ft.  deep 

in.  sewer  pipe  4-6  ft.  deep.  .  .  . 
.  sewer  pipe  6-8  ft.  deep 


2,245  lin.ft.  10-ii 
1,630  lin.ft.  10-i 
1,345  lin.ft.  10-in. 
570  lin.ft.  10-in.  se 
370  lin.ft.  10-in.  se 
170  lin.ft.  12-in.  se 
1,040  lin.ft.  12 
990  lin.ft.  12-ii 
15  lin.ft.  12-in 
1,235  lin.ft.  15-in. 
780  lin.ft.  15-in.  se 
1,075  lin.ft.  15-in. 
390  lin.ft.  15  ' 


■  pipe  8-10  ft.  deep. .  . 
tver  pipe  0-4  ft.  deep, 
^r  pipe  4-6  ft.  deep. .  . 
wer  pipe  6-8  ft.  deep. 
■  pipe  8-10  ft.  deep. . 


nholes  0-4  ft.  deep. 
135  manholes  4-6  ft.  deep. ... 
41  manholes  6-8  ft.  deep. . 
28  manholes  8-10  ft.  deep. 
8  manholes  10-12  ft.  deep. 
1  manhole  12-14  ft.  deep 

1  manhole  16-18  ft.  deep 

22  drop  connections  to  manholes 

8  lamp  holes 

49  automatic  flush  tanks  0-6  ft.  deep 

2  automatic  flush  tanlcs  6-8  ft.  deep 

34  hand  flush  tanks  0-6  feet  deep 

3  hand  flush  tanks  6-S  ft.  deep 

40  Y-branches  lox6-in .  . 

54  Y-branchi-3  12x6-in 

192  Y-branches  lOxei-in    ... 

2,481  Y-branches  8xG-in . 

1,551  sq.yd.  grouted  brick  taken  up  and  reiaid 

1,585  sq.yd.  sand  filler  brick  talcen  up  and 

reiaid 

7,381  sq.yd.  macadam  pavement  taken  up  and 

reiaid 

2  sewage  settling  tank  (lump  sum) 

1  chemical  and  sludge  pump  house  (lump  sum) 

1  sludge  bed  (lump  sum) 

1  settUng  basin  (lump  sum) 

1   sewage  pump  ana  motor  installed   (lump 

sum) 

1  chemical  feed  tank  (lump  sum) 

260  18-in.  sewer  pipe  4  ft.  deep 

30  8-in.  sewer  pipe  4  ft.  deep 

50  6-in.  soil  pipe 

5  by  pass  manholes 

1  manhole  over  10-in.  well 

1,487  cu.yd.  fill 

30  cu.yd.  class  ".\"  concrete 

3M     ft.    b.m.    lumber    in    foundations    and 

trenches 

150  cu.yd.  rock  excavation 

25  18-in.  comp.  sewer  joints 

200  15-in.  comp.  sewer  joints 

100  12-in.  comp.  sewer  joints 

200  10-in.  comp.  aewor  joints 

1,000  8-in.  comp.  sewer  joints 

1  10-in.  well  approximately  .300  ft.  deep 

72  ft.  extra  for  16-in.  c.i.  pipe 

928  ft.  extra  for  10-in.  c.i.  pipe 

384  ft.  extra  for  8-in.  c.i.  pipe 

Ext<-nded  totals 
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70.00 

65  00 

82.00 
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10.00 

10  00 

10  00 

8.00 
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1.00 

1  00 

1   15 
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1,150.007,468.204.100.004,750.003,900.00  4,700,00 

Mill  (1111, 1  r.Mi  111)  iini  nil  l.;SOO, 002,330. 00  850.00  730  00  900,00  900.00 

till  III)      .-,111111(1  ;)s:i   (111  .-■_'.',  11(1     ,525.00     659.50  525.00  500.00  500.00  300  00 

215  00     700  00  563  00  290.00     750,00     986,00  550,00  6.50,00  500,00  450  00 

480  00     3.50,00  462.00  550.00     750.00     440.00  400  00  370  00  530.00  1,300.00 

83  00     125  00  170  00     110  00        225.00  125.00  130  00  125  00  100  00 

1.23            .85  .80  1.22 
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.40 

12  00 

38.00 

38.00 

4.60 

1.00 

.75 

.50 
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25.00 

3.00 


10.00 
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30.00 
2.00 


10  00 
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20.00 
6.00 


.35 


10  00 
35  00 
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3.00 


12.00 
25  00 
25  00 
3.00 
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35.00 

2,50 


.50 


9  00 
35.00 
33.00 

2.50 
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.70 


10  00 

20  00 

20.00 
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6.20 
4.10 
2.90 

5.50 
3.25 
1.70 
1.40 

5.15 
2.25 
1.30 
1.00 

4.25 

1.75 

1.00 

.70 

5  00 

2.50 

1.30 

.95 
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1.00 

75 

5  00 

1.70 
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5  00 
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1.20 

4.25 
2.00 
1.00 

.75 

5  00       4  00 

4  00       

2 .  50        

2.00        

$104,743 

$81,227 

$85,068 

$74,549 

$87,164 

$99,023    $32,823 

$91,259 

$83,894 

$66,740 

$36,822  $109,293    $93,960 
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Mo.,    KniiNnN    rify— -puis    will    soon    be    lecelve.l    for    Mercy  Tex.,  Kl  I'iiho— liids  will  bi-  r.eelved  until  Nov    9  bv  Countv 

Hospital  luiU.linK      Kstinuitc.l  cost.  $150,000.     Wilder  &  WlBht.        Commlsslcn.rs    lor    court    houi.    ami     couiity    Jail        Trost    & 
Kansas  City,  Arch.     Noted  Aug.  I'J.  Trost.  Arch.      ICstlmatcd  cost.   $400,000    '-°""'*     J""'       "  *"*'    '^ 

par?MV'.fL;r"'^Tt?^'a'l°e;rc*JiV.''|'l'l.i5.'oO°o'  ^'^   "^""'^   """   '^""''        po  J7a,  ili^'a.V.^r^v-^^'''"''   '^^"^  '"^  »'"»•»»»   '"'  Poorhouse  and 

on  *S^"■'Lo'ui's'Av^^■ps\^n7•l?cd'^'.!!J'"iV},51i,°f,"°"  Picture  theater  Tex.,  PnU-Htlno— Bids  will  soon  be  received  for  hlsh  school, 

on  bt.   1.0U1S  AM.     h^stiniatcd   cost.   $,'-.0,000.  Sansulnct  &  Staats,  Fort  Worth,  Arch.     ISatlmated  coat,  $100.- 

Mo.,  St.  I.OUU — Seventeenth  St.   Realty  Co.  will  build  addi-        000.     Noted   Auk.   5. 

Louies'  Arch^    'Fstfmared '"cos't'^slft  nn'i)-    '"'•    ^^    Brueggeman.    St.  Tex.    Sa..    DleKo-(Omclal)-Bids    will    be    received     until 

L.0U1S.  Arcn.      I^stimated   iO!,t.   $.)0,000.  noon,    Oct.    23,    by    Charles    Mull.    Bldtj.    Comn..    for    two-storv 

Tex.,  Ueniimont — Kansas  City  Southern  R.R.  Co.  will  build  brick  school.     Lane  &   Dawdv.  Arch, 
passenger  station.     J.  A.   Edson,  Pres.     Estimated   cost,  $100.-  Tex.,  Wicbitu  PiiIIh— Election  will  be  held  to  vote  on  $150  - 

'">'>■  000  bonds'  for  court  house. 

Tex..    Corpus    ChrlMtl — Y.    M.    C.    A.    plans    building.      Esti-  nkla.,     Ariliiiore — W      F      Whlttinirtnn     will     rchnll/l     i./^t»i 

mated    cost.   $65,000.      T.    A.   Anderson.    Pres,  which   w^as   recently  destroyed    by   explS^loi^' Estimated   cost 

Tex,  C'orNicnna — Citizens   voted    $125,000    bonds   for   schools.  $150,000. 

Tex.,  Unllus — Bids  will  be  received  about  Nov.  1  for  temple  Okln,  Knid — J.  B.  Ferguson  contemplates  three-story  brick 

for  Emanuel  .Jewish  Church.     Hubbell  &  Green,   Dallas.  Arch.  business  building. 
Estimated    cost.    $125,000.  Okla..  Siincl  SprlnKi.— Charles  Page.  Tulsa,  plans  seml-chari- 

Tex..  DalluN — Van  Slyke   &  Woodruff.  Fort  Worth,   prepar-  table   sanitarium   and   eye   hospital.      Estimated   cost,   $150  000 
Ing  plans  for  three-story  brick  and  stone  church  for  Oak  Cliff  Okla.,   'nilxa— Contract    will    be    let    in    November    for    hli,h 

Chrstian     Church.       Estimated     cost,     $40,000.       A.     E.     Etell,  school,   "waiter    EGi?hLr  Kansas    City,    Mo?   Arch       Esfl 

Pastor.  mated    cost,    $300,000. 

,      T"-'   El    ra.so— Bids    will    be^  received    until    noon.    Oct.    20,  Calif.,  San  neraardlno—fOfflclal)— Election   to  vote  $210  000 

'L'^°''a'^  ^^  Education   lor   hish  school.     Trost  &  Trost,   Mills  bonds    for    city    hall,    auditorium    and    parks    po.sti)oncd    inden- 

l.ldg.,  Arcn.  nitely.     Noted   July   29. 

K.\PID  TRANSIT  SYSTEM — NEW  YOKK,  N.  Y. 
44tli   Duet   Line 

•  ^'^^  Yk'®  '■'^ceived,  Aug  4  by  the  Public  Service  Commis-  (H)  Goodwin  Construction  Co..  (I)  T.  H.  Reynolds  Contiact- 
sion  for  the  construction  of  the  44th  duct  line  of  the  Queens-  ing  Co..  Inc  (J)  Thomas  Crimmins  Contiaptln^  Pn  f^\ 
*°n  ^""J.  Yn^""',V^^-  ^°"V'-^'  '^■■*^-  Moore.  (B)K-niKht  Joleph  A  McEl.4-  (M  KingsbrUgl  Contracting  Co.;  M 
*^P^J^"^<=°'  ^"J?  •  "^>  Beaver  Engineering  &  Contracting  Co..  James  O'Leary.  (N)  G.  M.  Gest.  (O)  Frawlev-Kaufman  Con- 
CD)  Hanover  Contracting  Co  (E)  William  A.  Mitchell.  (F)  trading  Co.  The  item  bids  wire  as  follows?  *^^"''"«"  ^°" 
Sorace   Contracting   Co..    (G)    Henry   E.   Fox   Construction   Co.. 

■^  B  C  D  IC  F  G  H  1  J  K  I,  AI  N  n 

3600  cu.yd.  earth   c.xcava-  ''               "              ™                " 

tion.    above    and    below 

mean  high  water $2  20       8100       $12.")       Sl.SO       «12«       S:i  00       $2  00       $  i  .',0       $100       S2  O.i       $170       $3  00       $4  00       $2  00       to^n 

1000  cu.yd.  rock  excavation  2  20         2  00         3  00         1.80         4  00         5.00         3  00         3  50         5.00         UOO         .5  00         3  00         4  00         5M       10  00 

2o0    cu.yd.    concrete    ma-  ■"  uu 

sonry. 10  00         8  00         7  00         9  00         6.50         8  00         7  00         7  00         7.00         800       25  00         800       10  00         8  50         Ono 

10  cu.yd  brick  masonry.    ..  15  00       10.00       12  00       15.00       15.00         8.00       10  00       15.00       13.00       15.00       1550       1800       15  00       15  00       15  00 
250   lin.it.    vitrined   or    c.i. 

drain  pipe,  in  place,  4-in. 

lli;&'''ducV   ft.-   railroad  '"  ''  ' '"  ""  '^  '^  '^  •*"  ■'"  ^^         1  "O  .40  .10  .50  50 

ducts    in    place — as    re- 
quired by  section  152.      .  13  15  .161  17  14  10  20  11  125  15  11  IS  20  135  15 

6  ton  riveted  steel 00  00       00  00       80  00       50  00       54  00       30  00       40  00       00  00       55.00       50  (X)     110  OU       110  00       .50(10       55  00       60  00 

6  ton       steel     beams     and 

shapes   ...    .^  60  00       .50  00        80  00        50  00        46.00        25  00        40  00        .50  00        ,52.00        57.50      100.00        GO  00        40  00        ,50  00        .50  00 

1  ton  steel  rods  and  bars.      .       60  00       50  00       60  00       50.00       60.00       30  00       40  00       50  00       58.00       50  00     100  00       60  UO       45  0(1       60  00       60  00 
33   ton    miscellaneous   iron 

castinirs 40  00       50  00       45  00       50  00       50  00       33  00       40  00       50  00       60  00       35  00       70  00       30  00       ,50  00       45  00       ,50  00 

100  sq.yd.  street  surface  re- 
sit red  within  curb  lines  100  150  .10  .50  1.25  150  1.50  100  3  00  100  2  25  1    10  100  2  00  -'50 
1250  sq.yd.   street  surfacd 

resotred    between    curbs 

(asphalt) 2  00         2  50         2.00         2  50         2  75         3.00         2.00         2.00         2.50         2  41  3  80         2.50         2  50         3  75         ■'.50 

700  sq.yd.  street  surface  re- 
stored     between      curbs 

(granite  block) SO         2  00         160         2.00         2.50         2  00         1.00         2  25         1.60         2  20         158         125         2  00         3  00         1    50 

60  sq.yd.  street  surface  r.  - 

stored      between      curbs 

(a,<;phalt  block) 100  2  50  3  00  3  00  3,50  2  00  2  00  3  50  2.75  2  .SO  2.50  3.50  2.50  4  00  3  00 

SOOhn. ft.  water  pipes,  6  in.  01  30  25  25  ,30  .25  .40  .40  125  I(K)  65  100  10  100  100 

2,50  hn  ft   water  pipes,  12  m  01  50  .30  .40  1   (X)  ..50  .60  .75  2.35  2  00  1   05  1   .50  15  1    20  2  00 

ino  in. ft.  water  pipes,  30  in.  .01  2  00  .80  CO         I   50         1.00         2.00         2  00         5.50         2  00         4  50         2  50  .20         C  00         3  (10 

100  hn. ft.  water  pipes,  48  in.  01         5  00  .80         100         3  00         2.00         2.00         3.00       10.50         3  00         6.50         6  00  25       10  00         400 

80  service  connections  for 

w.jterpipe..  01  5  00  3  00  2.00  5  00  2.00  1.00        12.00        12.50  8  00        10  00        10  00  100        18  00        15  00 

l.iO  lin.ft.  gas  pipe,  C.I  4  in.  01  .30  .25  .15  .50  .25  .20  .50  .75  .25  00  60  10  65         1   00 

150hn.ft-gaspipe,  ci  6in.  01  30  .30  .20  .70  .25  .40  .75  .85  75  75  75  12  100         1  (X) 

100  hn.ft.  gas  pipe.  c.i.  S  in  01  .40  .35  .25  .90  .30  .40         100  .95  75         103         100  15         125         100 

100  lin.ft.  gas  pipe.  c.i.   12  ' 

in.--, 01  .50  .40  .30  1.10  .50  .60  150  125  100  175  125  20  175  1.50 

100  lin.ft.  gas  pipe,  c.i.   10 

.in----, 01  100  .45  .40  1.25  .75  100  175  175  100  2  60  1.50  25  2  00  175 

loO  UD.ft.  gas  pipe,  c.i.  20 

in----, 01  150  .50  .50  ISO  100  120  2  00  2  25  1(K1  3  85  175  .30  3  00  2  00 

200  hn.ft.  gas  pipe,  c.i.  24 

in 01  2  00  .55  .60  2.00  1.00  1.50  2.50  3  00  100  4  50  2  00  30  4   50  2  50 

100  hn.ft.  gas  pipe.  c.i.  30 

,in.-- .  01  2  00  .80  .75         3.50         2  00         2  00         3  00         5  00         100         5.50         2  50  .35         6.50         3  00 

lOOhn.ft.gaspipe.  w  1.  4ln.  01  .50  .25  .15  100  .50  .20  .50  100  .25  .50  50  25  90  100 

lOOlin.ft.  gaspipe.  w.i.  6in.  .01  75  .30  .20  100  .50  .40  .75  160  25  75  75  25  125  100 

lOOlin.ft.  gas  pipe,  w.i.  Sin.  01  1   00  .35  .25  1   00  ..50  .40  I   (K)  2  00  .25  .95  1   00  25  1    75  1   00 

50   service    connection    for 

gaspipe 01  5  00         8  00         2.00         3  00       10  00         IIH)       1(11)0       15  00         5  00         6  00       10  00         100       12  00       15  00 

30  ton  c.i.  hub  and  .spigot 

pipe — straight 4     00        30  00        25  00        22.00        37  00        30  00       25  00       35  (K)        35  00        ,50  00        3100       40  00        20  00        45  00        50    00 

50  hn.ft.  new  gas  pipe.  w.i. 

■*in •  01  .60  .40  .20  2.00  .50  ..50  lOO  100  75  100  50  90  .60 

50  hn.ft.  new  gas  pipe.  w.i. 

,,  Sin .01  .75  .60  .25  2.00  .50  100  100  175  100  125  125  .50  125  80 

SOUn.ft.  new  gas  pipe.  w.i.  S 

in 01  .00  .80  .30         2  00  ..50         1.50         1  50         2  70         1  30         1  75         1  50  .50         1  .50 

20  ton  c.i.  hub  and  spigot 

pipe.special .50  00       75  00       60  00       65.00       02.00       75  00       60  00       50.00       75.00       70.00       75  00       00  00       40  00       80  00       60  00 

100  lb.  iron  Bttings  for  new 

wi.  gaspipe 01  .10  .10  .15  .05  .10  .30  .10  .10  .05  .10  .10  05  .20  10 

1000  duct  ft.  electric  ducts 

and  conduits 01  .20  .20  .20  .30  .,50  .40  .40  .50  .35  .40  .60  05  50  80 

200  lin.ft.  electric  ducts  and 

conduits,  w.i.  pipe  2;  in.  01  .30  .30  .20  .50  .40  .40  .40  .50  .25  .20  75  20  50  80 

1800    hn.ft.    electnc    ducts 

and  conduits,  w.i.  pipe,  3 

in .01  .40  .40  .25  .50  .50  .40  .50  .55  .35  .30  .75  .20  55  ?J 

1400    Ur.ft     electric    ducts 

and  conduits,   w.i.   pipe, 

,3iin. 01  .50  .50  .25  .50  .50  .40  .60  .60  .45  .37  .75  .20  .65  .80 

10  service  connections  for 

electric  conduits 01  5  00         8  00         5  00       10.00       10.00         5  00       15  00       15  00         5  00         6  00       20  00     -    1.00       25.00       15.00 

Extended  totals  $34,905    $.38,847    $38,918    $40,900    $41,728    $42,784    $45,.555    $45,SS5    $4fl,4()0    $49,953    $50,119    $52,802    $53,0.50    $,53,0,52    $.57^ 
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Colo.,    I.ovrlnuil — Rhction    will    be    held    Nov.    1    to    vote    on  Ore.,  Portlanil — (Official) — Bids  will  be  received  about  Dec. 

$125,000    bonds    lor    hiph    and    triamniar    schools.  1  by  School   Clerk   for  Benson   Polytechnic  School.      Estimated 

„  ,,,,,-.,  ,  ■    .  ^  ,    .  cost,   $200,000.     Noted  Sept.  30. 

N.    M.,    Deniiiic — H.    H.    Kelly    and    associates    contemplate  ,   f        .  i         "• 

liotcl  at  estimated  cost  of  $100,000.  Calif.,    Ilorkelvy — Plans    being    prepar(-d    for    campus    build- 

,  i  T>    •         1,1  lu     ,•   ♦  ing^s   for  University   of  California.      Estimated   cost,   $1.000,00ii. 

Iilalin,  GixMline — At  recent  conference  at  Boise.  Methodists  °  ''  ,         ..   >a   t^^o,.,    ,i,vuv, 

planned   college  at  Gooding.      Estimated   cost.   $400,000.      J.   W.  Calif..    Coviua — Masonic    Homes    Association    having    plans 

H-ancer.  Secv.,  General  Bd.  of  Education  of  Methodists.  prepared  by  E.  B.  Spencer,  Union   League  Hldg.,  for  buildings 

AVaNh.,    Peone — (Meade     post    oflice)— St.     Michael's    Jesuit  fo""  Orphans'   Home.      Estimated  cost,   |SO,000. 
Scholastic    Institution    will    build    seminary.      A.    F.    Schinner,  Calif.,  El  Centre — S.  B.  Zimmer,  El  Centro,  preparing  plans 

Spokane,    in   charge.      Estimated   cost,    $100,000.  for  high  school  for  Central  Union  High  School  district.      Esti- 

WaNh.,  Seattle — Trustees   of   N.   C.   Healy   Estate   will   build  mated  cost,   $135,000. 
eight-story  addition   to  Cobb-Healy   Bldg.,   on  Third   Ave.   neaj  Calif.,  I,oili — Election  will  1)6  held  Oct.  26    to  vote  on   $41,- 

rike  St.      Estimated  cost,    $100,000.      Howells   &   Stokes.   Henry  000  bonds   for  school. 
Bldg..  -Vrch.  Calif.,    Los    AnKeleM — F.    W     Braun    will    build    two    buiid- 

^VaNh.,    Tncoma — Health    &    Gove,    National    Realty    Bldg.,  ings,    one   at   59th   St,   and   South   Vermont  Ave.   and   the    other 

Tacoma,    prepared    |)lans    for    reinforced-concrete    gymnasium  at  58th    St.  and   Clauson   A\'e.      Estiniati'd   cost,   $75,000.     W.   .1 

for   Stadium    High    School.      Estimated    cost.    $70,000.  Saunders  and  W.  W.  Mines  &  Co.,  Archs. 

Ore.,  EuR-eiie — Ellis  F.  Lawrence,   Portland,  prepared  plans  Calif.,   Taft — Citizens    will    vote    on    $60,000    bond    issue    for 

for   Woman.s'    Memorial    Building   on    campus   of   University    of  high  .school. 
Oregon.      Estimated    cost,    $100,000.  Que.,   Jloiitreal— Bonds   for    $3,000,000   sold   for   construction 

Ore,    Mnrxhflelil — Election     will     be     held     in     December     to  of  Catholic  Churches  in  Quebec.     Charles  A.  Stoneham  &  Co.  is 

vote  on   $40,000  bonds  for  ...ty  hall.  in    charge. 

DAM — HARTFORD,  COSfN. 
Contract   No.   10 

Bids  were  received   Aug.   21   by  the  Board   of  Water  Com-  ing  Co.,  Boston,  Mass..   (I)  H.  S.  Kerbaugh,  Inc.,  6  Church  St.. 

missioners  for  the  construction   of  the  Richards  Corner  Dam,  New    Yo^k,    N.    T.,    (J)    Fred    T.    Ley    &    Co.,    Inc.,    Springfield, 

Contract  No.   10,   from,    (A)   C.  W.   BLAKESLEB   &   SONS,   New  Mass.,   (K)  Pierson  Engineering  &  Construction  Co.,  Hartford, 

Haven     (awarded    contract),    (B)    Larkin    &    Sangster,    Seneca  (L)  Walsh  Construction  Co.,  Davenport,  Iowa,   (M)  J.  P.  Cagan 

Falls.    N.    Y.,    (C)    Winston    &    Co.,    290    Broadway,    New    York,  Co.,  Woolworth   Bldg.,   New  York.   N.   Y.,    (N)    Bates   &    Rogers 

N.  Y.,   (I))  Coleman  Bros..  Chelsea,  Mass.,   (E)   T.  Stuart  &  Son  Construction    Co..    Chicago.    111.,    (O)    .Tames    A.    Hart    Co..    250 

Co.,  Newton,  Mass..   (F)  Peter  F.  Connolly  &  Co.,  Boston,  Mass.,  Broadway,   New   York,   N.    Y.      The    item   bids   were  as   follows; 
(G)  Bruno  &  Petitti,  Boston,  Mass.,   (H)  Hugh  Nawn  Contract- 

A  B  C  D  E  1'  G  H  I  .T  K  T.  M  N  O 

25  acre.«  clearing  and  grub- 

binE S125  00  $125  00  SlOO  00  Sl.jO.OO  S12.5  (lU  S2n0  00  $175  00  $1.")0  00  $100  00     $05  00  $200  (10  $10.)  Oil  $1.50  00  $125,00  $200  (10 

20,000  cu..vd.  earth  excava- 
tion in  cut-off  trench  be- 
low El.  360 .67  ..SO  1.15  2.00  1..-.0  2,25  1    25  1   25  .60  .95  1,00  .SO  1    .50  3,60  4   IN) 

140,000  cu.yd.  earth  exca- 
vation for  dam  and  high- 
way not  in  item  2 .35  .40  ,40  ,40  .:W  .45  .60  ..55  .45  .64  .4S  .40  .60  .40  .05 

3900  cu.yd.  rock  excavation 
for  conduit  and  under 
core-wall  and  waste  weir         2,15         3  00         :!  00         3  00         3  :!'!         3.50         2.50         2  25  100         3,75         3,60         5  .5q         5  00         5  00         3  00 

20,0()0  cu.yd.  rock  excava- 
tion not  included  in 
Item  4 1,48  1    60  1   40  1,50  ;  .  .50  1    25  1    75  1    65  1    15  2.00  2  00  3  00  2  00  1,25  2  25 

3,000  sn.vd.  special  prepar- 
ation of  rock  surfaces.       .  ..50  45  ,40  ,.50  4)  .50  .75  .25  ,25  ,30  ,33  .50  .25  .30  .50 

85,000  cu.vd,  refilling  and 

embanking  of  soil .62  ,55  .54  ,45  4')  .50  ..50  ..55  .SO  .65  .60  .73  ,60  .70  1    00 

180.000  cu.yd.  refilling  and 
embanking  of  gravvrlly 
material  and  rock    ....  .27  .40  ,47  ,3''  40  ,31  ,40  ,45  .60  .55  .43  ,42  ,45  .4S  00 

37.000  cu.vd.   refilling  ai.d 

embanking  of  cofferdams  ,20  20  .10  ,40  ,40  .50  ,15  30  .33  .12  .35  ,40  .30  .15  S5 

5,000  cu.vd.  surface  dress- 
ing and  grassing ,70  ,80  ,60  .50  1    0!)  1    00  ,40  75  .54  1   00  .82  .75  2  00  .60  1   00 

15,700  cu.vd.  concrete  ma-  , _     ^ 

sonry.  Class  A 3  90  3  90  3.50  3  80  4   40  3  05  4   75  3.50  4  00  3  00  4   7.)  4   25  4   1111  4  90  o  00 

2.000  cu.yd.  concrete  ma- 
sonry. Class  w 3  95  5.50  5,00  5.50  7.50  6  00  5  00  7  00  5   15  4   50  8,00  7  00  7  00  6,1.3  li  .)0 

2,000  cu.vd.   concrete  ma-  „>„... 

sonry.  Class  C 4   20  5.50  6  00  5.50  7.50  COO  5  110  6  00  5  30  3  00  5.50  i    01)  7  00  5.25  8  00 

too  cu.vd.  concrete  ma- 
sonry ."Class  D 5  60  0.50  9  00  7  011        12  00  7  00  6,00  N  00        IC.  00  S  00        10.00  8  00        10.00        13,50        12  00 

1,800  sqft.  finishing  con- 
crete surfaces  by  scrul)- 
bing  and  washing  with 
aci.l  OS  OS  10  10  ,05  ,05  25  05  32  05  ,10  ,03  ,05  ,10  10 

25  cu.yd,  brick  masonry.      .        14.50        20  00        20  00        16  00        20.00        20  00        15  00        21100        15  00        25  00        20  00        20  00        10  00        12,50        20  00 


equipment  (lump  sum)  ...  300.00     .500,00     3.50  00     400  00     .500,00     4.50,00      100  00      100  00     2.50  00     300, 0(1  1.000  ()0  4,000  00  400  00  1,000  00  .-.OO  00 
200     making     connections 

from   machines  to  grout  ,    , ,,  ^  ^^  ,  -- 

pipes  50          2  00              35          1   00          2  00          1    00          1   110          1    00          1    20          2   .50  2  110  5  00  1   00  2  50  2   ... 

300 cu.yd.' gront 4,75          4,00          5,00          5(10          5.50          5  00          6  00          3  00        111  Oil        10  00  7  110  8  00  6  00  5  00  7  00 

3,000  lin.f't.  drilling  holes  in  „.  ,,  .„  ,   „„ 

rock  and  masonry 35  .50             . -10               tO              .55              .50              50              .50              44              SO  ,7.,  3;.  25  1.0  1 

2.5.000  bbl.  Portland  cement  1,71          165          160          1.50          175          170          160          190          160          1(0  1,;)  190  1.(.0  1,7.)  2  00 

800  cu.yd.  paving  and  dry                                                                                                                                                                                „ ,  ,..,,  ,    .^_  „   .,, 

nibble  masonry 3  25          3  00          2.50          2.50          3.50          2  00          3  110          4.50          3   30          3  .)0  3  00  4   00  2.50  2o  .    ..0 

1.000 cu.yd.  riprap 1    30          2  00          125          2  110          2  1)0          1    .50          1    00          1    .50          1    11          2.50  2  00  3.00  1 ,  .50  1   00  2  00 

5  ton  furnishing  and  laying 

fng^i'"'"' ''"     ^P""""    '^'"'''  -„  gg        ,,  yii        .J-   ,|.|        ,;„  ,|,|        g,,  ,,,,        -||  ,|.|        5(1  „,i        ,.,„„(,        70  111,      100  on  70  011  100  00  50  00  45  00  70  00 

1, ono  II,  «mall  steel  pipe.      .  ,03             ,06             ,04             ,05              06             ,06             ,10             ,04             ,065            05  .10  .06  .05  ,05  10 
M),(ioi)  III,   metal  for  n -in- 

inrrim  concrete  and  wa-  ^  .......  ...,,  ,^- 

ttr.vlnps...  .04             .04             ,01              03             ,01             .04             ,04             ,'12;           .05             .(WJ  111  .03S  .04  ,035  O.i 

35.000     lb.      miscallaneous  ^.  .,_  ...  ..^ 

cast  iron  and  steel  041            Ot,l            05             ,05             ,06             ,07             ,01             ,0'|           AK'\           .05  01.  01.  0.)  04  10 

500  lb.  bronze  and  copper  .75             .45'           .60             .30              .50              .50              .50             .35             .75             ..50  100  .50  100  100  i5 
15.000  lb.   receiving,   haul- 
ing, storing  and  placing 

metal  work  furnished  bv  ,  ,.„  „ ,  ,,„  r.^,  o.> 

Board...  .03             .02             .02             .01             .02             ,02             ,01               l-o;           ,(11             .02  ,03  02  .02  .02  ,02 

200  lin.ft.  vitrified  pipe,  8  ,,  ^^  _,  ,„ 

in.  or  less  in  diameter  .55             .40              .50              .50              .50              .50          1,00               25              .35             ,30  100  ,75  .35  .35  40 

'00  lin.ft.  vitrified  pipe,  10  , „  ^.  _,  -- 

in.toISin.  indiametfr  1.25            .85          11)0            ,70             sr,            ,80         100            ..50             75            .75  1..0  l.,0  .60  .75  /•■ 

3,500  sq.yd.  gravel  surface  _,.  _,^  .,„  ..^  ,,„  ,.,, 

for  highways .58              .50             ,75             ,10             .60              .50             .25             ,60             .65             ..50  ,.)0  .80  ..50  .50  1.0 

l.OfK)  lin.ft.  wooden  guard  -„ 

rails 30             .25              25              30             .35             .35             .40             .20             .35             ..«)  .35  40  .35  .  2o  .0 

"fgh'wavs™fumn"sum)    "  .500.00     .500  00     200  1)0     500  00     .500.00     20000      100, 00  1 .11110  00  I.SOO  00  1.000  0(1  .500  0111.000  00  .500  00  600.00  1,. 500  00 

'Tn^stone*^            "". '''°:  2  10         150         100         2  00         2  00         1.50         100         2(10         2.50          1.50  2  011  2  00  2  00  2  25  2  50 

100  lin.ft.  test  borings 4.50          8  00          5(10          4  00          5  00  5  00        t2  00          400  7  .50          7  0(1  10  00  -12  00  5,00  10  00  o  0() 

Extended  totals 8357,766  $.396,999  $399,540  $414,940  $426^290  *433,19.5  $438,750  $442,805  $449,646  J461.190;$465,285  $485,539  $486,970  $512,267  $723,860 

+  These  prices  excluded  in  computing  average  bid. 
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..  •»»*"  I'<"><l«n— utilities  Board  contemplates  offlc©  builflini?. 
K    \.   Buihaiian.   City    Hall.    Gen.   Mki'.      Estimated   cost,   ?7.->.- 

,;*'*''!•  /"'.''•'^'"■'■—'■^•■ilKary  Roman  Catholic  District  No.  1 
"'"  VV'i  t"'<t-  schools.  Kstiniated  cost,  $50,000.  A.  B.  Mac- 
IHiiuikl,   Treas. 

Bids  In  au<l  Ctiutrnt'tM  .Vwnrdeil 

^•j",".  D"^'*"' — Contract  awarded  to  E.  H.  FROST.  Dover, 
lor  addition  and  alterations  to  Museum  for  Woodman  Insti- 
tute. 

.,,!V  J"^^'*'^^*^''''" — Contract  awarded  to  CHARLES  B.  RIA- 
i.UlRE  CO.,  Providence,  at  $50,000,  for  three-story  and  bas.- 
11).  nt  brick  bank  building:  for  Industrial  Trust  Co. 

Muss.,  WeHt  SpriiiBlielil— Contract  for  CarneKie  Library  at 
1  ark   and    Elm    St.    awarded    to    E.    T.    UAVJS   &   CO. 


N.   Y..    Jiinie.Nto>vii — <'o 

IINEERING    CO..    .-,01    .Ma 
or  ten-story   buildinp;   for 


tract  awarded  to  NATIONAL  EN- 
.>;han  Bids..  Cleveland,  at  $200,0ilo. 
Chamber  of  Commerce. 

X.  Y.,  New  York — (BorouRb  of  the  Bronx)  —  (OlTicial) — Con- 
tract awarded  to  R.  U.  CASEY.  Inc.,  24  J  West  16  St  at 
$17.'i.000.  for  four-story.  10O.\200-ft.  hospital  at  IDGth  St.  and 
Grand  Concourse  for  Home  of  Holy  Comforter.  J.  B.  Snook 
Sons,   261  Broadway,   Arch.     Noted  July    2'J   and  Aug.   12. 

IV.  Y.,  New  York — (Borough  of  the  Bronx)  —  (Omcial)  — 
Contract  awarded  to  WILLIAM  CR.\WFORD,  5  East  42d  St. 
at  $250,000,  for  three-story,  Iil4xl96-ft.  brick  avslum  at  Gran.l 
Blvd.,  193d  St.  to  Kingsbridge  Rd.  for  Society  for  the  Relief 
of  Destitute  Blind. 

N.  Y.,  New  York— (Borough  of  Brooklyn)  —  (OlHciaD— Con- 
tract awarded  to  H.  C.  STOWE  CONSTRITCTION  CO..  for  al- 
terations and  aciditions  to  P.  S.  S9  at  Newkirk  Ave.  near 
East  31st  St.     Noted  Aug.  19. 

N.  Y.,  New  York— (Borough  of  Brooklyn)  — (Official)— Con- 
tract for  building  for  St.  .lohn's  Hospital  for  Crippled  on 
President  St.  awarded  to  WILLIAM  KENNEDY  CONSTRUC- 
TK.IN  CO.,   215   Montague  St.      Estimated   cost,    $75,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  JOHN  T.  BRADY  CO.,  103  Park  Ave  at 
about  $130,000  for  flve-story,  100xl25-ft.  parochial  school  at 
329  West  13th  St.,   for  St.  Bernard-s  Parish.     Noted   Sept.    16. 

N.    Y.,    New    York — (Borough    of    Manhattan)  —  (Official)  — 
Contract  awarded  to  EDWARD  CORNING,  52  Vanderbilt    \vi' 
at    $40,000,    for    alterations    to    building   at    716    Fifth    Ave     for 
Metropolitan  Trust  Co. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Contract  awarded  to  WILLIAM  L.  CROW  CONSTRUCTION 
CO.,  103  Park  Ave.,  New  York,  at  $50,000,  for  six-storv,  22x109- 
ft..  loft  and  office  building  at  24  East  42d  St.  for  William 
Parsons.     H.  L.  Walker,   103  Park  Ave.,   is  Arch. 

N.  Y.,  Rochester — Contract  awarded  to  A.  W.  HOPEM.VN 
&  SONS'  CO.,  Rochester,  for  edifice  tor  Parsells  Ave.  Baptist 
Church. 

N.  Y.,  Syracuse — Onondago  Building  and  Construction  Co.. 
at  $202. 29S.  was  low  bidder  for  Delaware  school  at  Delaware 
and  Geddes  St.     Noted  Sept.  28. 

N.  J.,  Bnyonne — (Official) — Contract  awarded  to  E  E 
PAUL  CO..  101  Park  Ave.,  New  York,  N.  T.,  at  $45,000  for 
two-story,  50x77-ft.,  brick  building  for  New  York  Telephone 
Co.,  15  Dey  St.,  New  York.     Noted  Sept.  30. 

N.  J.,  Holioken — (Official) — Contract  awarded  to  WHITNEY 
I'll,  1  Liberty  St.,  New  York,  N.  Y..  for  buildings  for  Stevens 
Institute.     Ludlow  &  Peabody,  101  Park  Ave.,  New  York,  N.  Y. 

-\i  ch. 

N.  J.,  Jersey  City — John  T.  Bradv  Co.,  103  Park  Ave.  N.  w 
York,  N.  Y..  at  $754,840.  was  low  bidder  for  Hudson  Countv 
jail.      Bids  opened  Oct.   7.     Noted  Sept.  23. 

N.  J..  Skillman — Contract  awarded  to  EDW.ARD  F.  F\Y 
.t-  SON.  Philadelphia.  Penn..  for  building  for  New  Jersey  State 
N'illage   for  Epileptics,   at   $150,000. 


,.K,^'.*l-;.,A'."'.'J."'""— '^""""'•'  awarded  to  CONSOLIDATED 
LNGINLERING  CO.,  at  $160,000.  for  2>^-Ktory  engineering 
building  for  Johns  Hopkins  University. 

IJ.  C.  AViiNblnKton — Uplon-Smoot  Construction  Co.,  Wash- 
ington  Loan   and    Trust    Bldg.,    Washington,    Is   low    bidder   at 

$50,000,   for  Casualty   Hospital. 

,,,  ^'^••.  Iiejlniftoii-Con tract  for  three-story  brick  buililing  for 
Virginia  Military  Institute  awarded  to  J.  L.  GROUSE.  Greens- 
boro. N.  C,  at  $90,000.     Noted  Sept.  30. 

Vn.,  Ronuoke — (Olliclal) — Bids  were  received  Oct.  8  foi- 
auditorium,  armory  and  conv<  ntlon  hall:  C.  H.  Turner  S!l.- 
274;  C.  F.  Fields,  $41,!>40,  and  A.  L.  Marshall,  $42,846.  Noted 
Sept.   30. 

r,r,K^;%,S'^"''"""'''~'*^^'^^'"')— Contract  awarded  to  MODERN 
BUILDING  CO.,  519  East  Broadway,  Louisville,  at  $42,398,  for 
alterations  and  additions  to  Central  Colored  High  School.  .1. 
Earl  Henry.  Arch.     Noted  Sept.   30. 

Ohio.  Akron  —  Clemmer  &  Johnson  Co..  HIcksville.  kuIi- 
mitted  lowest  bid  for  armory.  Estimated  cost  between  $142.- 
000  and  $171,000. 

Ohio,  Clevelnnil — Contract  awarded   to  C.  N.  GRIFFIN  CO. 

''    '' "'      Ave..    Cleveland,    at    about    $215,000,    for    school 

'.,   by  Board  of  Education.      Noted   Sept.   9. 
„^**'''"'  <"levelBn«l — Contract  awarded  to  GEORGE  A.  RUTH- 
ERFORD CO.,   2160   East   ISth  St.,  Cleveland,   at  about   $40,000. 
for    two-story    bank    building   at    East    79th    St.    and    St.    Clair 
Ave.,  for  Garfield  Savings  Co.     Noted  Sept.   30. 

„„J'.''U*;,  ^^  ""••'"•'*""  ^-  H.— (Official)— Contract  awarded  to 
CULLEN  &  VAUGHN  CO.,  Hamilton,  by  Baltimore  and  Ohio 
Western   R.R.   Co..   for   passenger  station.      Noted   Sept.   30. 

Mo..  St.  Joseiih— J,  W.  Lehr.  1712  Frederick  Ave.,  at  $50,000. 
was  low  bidder  foi'  Physicians  and  Surgeon's  office  and  store 
at  Seventh  and   Francis  St.     Noted  Oct.   7. 

Tex-..  Cinlveston — Contract  awarded  to  BROWN  &  VUIL- 
LEMTN  at  SIOO.OOO,  for  improvements  and  extensions  to  John 
Scaly  Hospital. 

Tex..  Hiintsville — Contract  awarded  to  GfJSS  CON.STRUC- 
TION  CO..  Waco,  at  $68,000.  by  Board  of  Regents  of  Stat.- 
Normal  School  for  science  building  at  Sam  Houston  Normal 
school. 

^^ '''•'<?■■•  '-"•'•'••n-rContract  awarded  to  LOUIS  V.  JAMBERS  & 
CO.,  San  Antonio,  at  $50,000.  for  bank  building  for  Laredo 
National   Banlt. 

i-arded    to    .\.    S.    O'NEIL.    at 
scnooi. 

^,„^\l'i'''^ **■"**'* — Contract  awarded  to  HANS  PETERSON  at 
?130.113.  for  Masonic  Temple  at  Harward  Ave.  and  Pine  St. 
Noted   Sept.    9. 

Calif.,  Los  Ansceles — Contract  awarded  to  ALTA  PL.XNING 
MILL  CO..  S30  McGarry  St..  at  $87,000,  for  seven-story  and 
basement  apartment  hotel  at  Lake  and  Sixth  St.  for  James 
H.   Edmonds.  709  Kingslev  Drive. 


Calif..  Sau  Francisco — Contract  awarded  to  LINDGREN 
CO..  at  $414,000,  by  Board  of  Library  Trustees  for  public 
library. 

AYnsh.,  Sedro  "VVoolley — (Official) — Contract  awarded  to 
WARRACK  CONSTRUCTION  CO..  Seattle,  at  $134,763.  for 
hospital  buildings  at  Northern  Hospital  at  Norlum.  near  Sedro 

Wolley.     Noted   Sept.   16. 

Ont.,  AVinilsor — Contract  awarded  to  P.  H.  SECORD  & 
SONS,  LTD.,  Brantford.  for  bank  building  at  Ouellette  Ave. 
and    Catham    St.    for   Merchants   Bank   of   Canada.      Estimated 

cost,    $100,000. 


SF.^YER  SYSTIiJIi  SOl'TH  nOTND  BROOK,  N  J. 


Bids  were  received  Oct.  11  by  the  Borough  Council  for  con- 
snucting  a  sewer  system  from  (A)  ALLEN  ENGINEERING 
I'O.,  Newark  (awarded  contract);  (B)  Utility  Construction 
lo.  New  Brunswick:  (C)  Louis  J.  Selling.  Red  Bank;  (D) 
n    M.   Rosser,   Kingston,   Penn.;    (E)    Charles   Ippolito,   Oranfe; 


-.1100  lin.ft.  8-in.  sewer  pipe,  0-6  ft.  deep.  .  , 
1  1  .-'.50  lin.ft.  8-in.  sewer  pipe.  6-8  ft.  deep. .  . 
l,s2.T  lin.ft.  8-in.  sewer  pipe,  8-10  ft.  deep. .  . 
100  lin.ft.  8-in.  sewer  pipe.  10-12  ft.  deep.. 
100  lin.ft.  8-in.  sewer  pipe,  12-14  ft.  deep 
I(K)  lin.ft.  8-in.  sewer  pipe,  14  ft.  deep  and  <> 
125  lin.ft.  10-in.  sewer  pipe,  0-6  ft.  deep. . . 
225  lin.ft.  10-in.  sewer  pipe,  fi-8  ft.  deep 
125  lin.ft.  10-in.  sewer  pipe.  8-10  ft   deep 
125  lin.ft.  10-in.  sewer  pipe,  10-12  ft.  dei^p 
100  lin.ft.  10-in.  sewer  pipe,  12-14  ft.  deep 
25  lin.ft.  10-in.  sewer  pipe.  14  ft.  deep  and  n 
1.000  lin.ft.  12-in.  sewer  pipe,  0-6  ft.  deep 

sewer  pipe,  6-8  ft.  deep. 

?wer  pipe,  8-10  ft.  deep, 

?wer  pipe.  10-12  ft.  deep. . 

'Wi^r  pipe.  12-14  ft.  deep.. 

'wer  pipe.  14-16  ft    deep. . 

-wer  pipe,  Ui  ft.  deep  and  i 


(F)  Louis  E.  Harrison.  220  Broadway,  New  York  N.  Y  ■  ((5) 
Edward  L.  Bader.  Atlantic  City;  (H)  Havman  &  Goodman  Co. 
Jersey  City;  (I)  John  W.  Heller.  South  Orange:  (J)  Averill- 
Mathews.  Newark;  (K)  Dock  Contractor  Co.,  Hoboken.  The 
item  bids  were  as  follows: 


1. 100  lin.ft.  12-i: 
.5.50  lin.ft.  12-in. 
4G0  lin.ft.  12-in. 
700  lin.ft.  12-in. 
225  lin.ft.  12-in, 
200  lin.ft.  12-in. 
"-?  n-Sft.  manh( 

^-ft.  manholes, 

iihon  chambers,  , 

'11  o.i.  pipe 

-.IH-IO  waterproof  joint.s,  , 

Fill,  per  cu.vd 

200  ft.  5-in."deep  holes 

10  ou.yd.  concrete 

Si-wage  disposal  plant  (lump  sum) 
kludge  bed  (lump  sum) 

Extended  totals $28,020    $28,068    $29,733    S.J0.li3:j    $:«).S47    $32 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

HI  .50 

$0.49 

SO  40 

$0  70 

.?0  49 

.«0  45 

SO  .50 

SO  .50 

$0  60 

$0  60 

$1  80 

,70 

.58 

.42 

.85 

6:i 

,65 

.57 

.50 

90 

.75 

2. 10 

85 

.62 

.60 

1.00 

93 

.90 

.83 

1  40 

1  20 

1  00 

2  40 

85 

.5 

1.00 

1  20 

1  60 

1  .50 

1  30 

2  00 

1  .50 

1.30 

3  65 

90 

1  35 

1  .50 

1  65 

2  .50 

2  00 

2.60 

2  40 

2  00 

1  70 

4  30 

1  10 

2.60 

2.50 

2  20 

3  00 

2  .50 

2  90 

3  .50 

3  .50 

2  20 

4  00 

.55 

.57 

.44 

75 

61 

.50 

.63 

.65 

75 

70 

2.00 

75 

.65 

60 

90 

159 

70 

.82 

65 

1  15 

.90 

2  :io 

,85 

.75 

.80 

1  25 

1  16 

1  00 

.88 

1.60 

1  40 

1.15 

2  60 

95 

1.00 

1  20 

1  75 

1  60 

1  55 

1.72 

2.20 

1  70 

1  50 

3  95 

I  10 

1.48 

1.60 

2  00 

2,60 

2.05 

2. 30 

2.60 

2  :iO 

2  00 

4  60 

1  25 

3.40 

2  40 

2.25 

3  00 

2  .55 

4  00 

4  00 

3  75 

2  50 

5  20 

65 

.68 

.50 

.80 

73 

.75 

69 

.80 

1  05 

.80 

2. 10 

90 

.84 

.65 

.80 

.81 

90 

.87 

80 

1.40 

1  05 

2  45 

1  25 

1  06 

1.00 

.95 

1  16 

1.10 

1  00 

1.80 

1  70 

I  .50 

2.90 

I  .30 

1  30 

1  30 

1  25 

1  .58 

1  60 

2  90 

2  40 

2  00 

1  80 

4  .30 

1  60 

1.58 

2.00 

1  75 

1.90 

2.50 

3.60 

2.70 

2  50 

2  30 

4  GO 

2  00 

3.50 

2.80 

2  00 

3.00 

3.00 

3.90 

4  00 

3  10 

2  90 

5  50 

2  25 

3.85 

3  .50 

2  25 

3.25 

4  00 

4  40 

4  .50 

4.25 

3  50 

6  10 

37  00 

39  00 

70  00 

2  50 

37  00 

.50  00 

50  00 

50  00 

42  00 

40  00 

61  00 

3  00 

5  .50 

7  00 

45  00 

4  00 

5  00 

7  00 

3  00 

5  00 

5  00 

6  35 

.50  00 

260  00 

6.S0  00 

4.50  00 

200  00 

700  00 

.5.50  00 

400  00 

.500  00 

470  00 

500  00 

40  00 

49  00 

.50  00 

35  00 

55  00 

25  (K) 

65  00 

40  (X) 

45  00 

50  00 

50.00 

20 

.  2.5 

15 

15 

15 

15 

14 

.20 

.20 

.15 

18 

75 

.85 

50 

1  00 

1  00 

1  (Kl 

1  (K) 

75 

.50 

.30 

.60 

35 

.38 

25 

20 

1  00 

.50 

21 

SO 

50 

30 

20 

S  .50 

12  00 

14  00 

8  00 

10  00 

10  00 

20  00 

10  00 

10  00 

7  no 

8  OQ 
.480.00 
.220  00 

7,000  00  7.490 ,  00  S.700 ,  00  0..500 .  00  9 
800  00  1.000  (M  1.300  00  1.500  00 

;i00 .  00  6.000  00  9. 160 .  00  9.. 500 .  0010.000  00  9,490 .  66  S 
.525  00  4.000  00  690  00  .500  00  .SOO  00  900  00  1 

69    S.33..597    $33,447    $34,162    $38,465    $64,292 
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Bids  were  receive 
ers  for  resurfacing: 
from  (.\)  Newton 
Uvalde  Asphalt  Co.: 
Public  Works  Co.:  ( 
litliic  Co.     The  item 

.\ 

21.200  sq.yd.  a.s- 
phalt  resurfac- 
ing       $1.14 

250  sq.yd.  as- 
phalt on  old 
concrete  ......        1.2.^ 

130  sq.yd.  brick 
on  old  concrete.       2 .  25 

200  lin.ft.  curb 
16x5  in 70 

SO  lin  ft.  old  curb  30 

5  basins  with  sin- 
gle inlet 

6  basins  with  old 
connections.. . 

4  basins  with 
double  inlet. . .. 

7,500  sq.ft.  arti- 
ficial stone  walk 

Extended  totals  S27,438 


RF.VCIXG,  XEW.VKK,  N.  J. 

d  Oct.  7  by  the  Board  of  Chosen  Freehold- 
Sussex  Ave.  from  Summit  to  Warren  St. 
;'avinK    Co.:    (B)    U.    T.    S.    Critchfield:    <C) 

(D)  Ralph  Sangiovanni;  (K)  Continental 
F)  Union  Paving  Co.:   (G)   Standard   Bitu- 

bids  were  as  follows: 


B 


D 


E 


G 


$0.99   $1  10   $1  29   $1  09   $1  04   SI  07 

.90    1  00    1  00    1  2.)    1  25    1  00 
40     . 75    1  50    1 . 40    1  25    2  00 


100  00 

60  00 

•SO  00 

85  00 

85  00 

So  00 

95  00 

90  00 

75.00 

75  00 

65  00 

SO  00 

S5  (HI 

.SO  00 

90.00 

SO. 00 

85  00 

100  00 

90  00 

95  00 

100  00 

.13 

.18 

.20 

.13 

.16J 

.16 

.12; 

$23,850  $26,547  $30,172  $26,300  $25,235  $25,781 


C.\T.\1,0«    NOTICES 

Link-Belt  Co.,  39th  St.  and  Stewart  Ave.,  Chicago  111 
General  Catalog  No.  110.  Elevating  and  conveying  machi'nerv 
power  transmission  machinery,  crushers,  etc.  "illustrated  5  76 
pp.,  6 ','2x9%   in. 

Alberger  Pump  and  Condenser  Co.,  140  Cedar  St.  New 
York.  Bulletin  No.  20.  Hammond  water  meters.  Illustrated 
24   pp.,  6x9  in. 

The  Master  Builders  Co.,  Cleveland.  Ohio.  Booklet.  Sani- 
seal.  Liquid  preparation  for  preserving  and  hardening  con- 
crete floors.     8  pp.,  3^2x7  in. 

Bolinders  Co.,  30  Church  St.,  New  York.  Catalog  No.  1700 
Crude  oil  engines  for  auxiliary  trading  vessels.  Illustrated. 
16  pp.,  9x12  in.  Catalog  in  English,  Swedish,  German,  French 
Russian.  Boilers,  steam  engines,  steam  turbines,  oil  engines 
sawmill   machinery,   etc.      Illustrated,    9x12   in. 

A.  S.  Cameron  Steam  Pump  Works,  11  Broadway,  New  York 
Bulletin  No.  154.  Centrifugal  pumps.  Illustrated,  16  pn 
6x9   in.  .11. 

Stephens-Adamson  Mfg.  Co.,  Aurora,  111.  Catalog  No.  22 
"S-A"    pivoted    bucket   carrier.      Illustrated,    84    pp.,    6x9    in. 

Alberger  Pump  &  Condenser  Co.,  140  Cedar  St.,  New  York. 
Bulletin  No.  21.  Alberger  centrifugal  boiler  feed  pumps,  Al- 
berger-Curtis  steam  turbines.      Illustrated,  26  pp.,  6x9  in. 

SKF  Ball  Bearing  Co.,  50  Church  St.,  New  York.  Bulletin 
No.  45.  SKF  ball  bearings  for  car  lighting  generators.  Illus- 
trated, 32  pp.,  6x9  in. 


PAVING,  MEMPHIS,  TENN. 


Bids  were  received  by  th?  city  for  paving  Main  St.  from 
Linden  to  Calhoun  Ave.  with  wood  block,  from  (A)  Koehler 
Bros.-Fowler  Construction  Co.:  (B)  E.  J.  Wetterstroni ;  (C) 
M.   E.  Larkin;    (D)    Turner   &   Thomas;    (E)    Southern  Asphalt 


and  Construction  Co.;  (F)  George  O.  White  &  Co.:  (G) 
phis  Asphalt  and  Paving  Co.;  (H)  Pugh  &  Tliompson 
struction  Co.;  (I)  Pouncey  Paving  and  Construction  Co. 
item  bids  were  as  follows: 


Mem- 
Con - 
The 


9,200  sq.yd.  stone  block,  brick,  etc..  removed 

128.6  lin.ft.  e.i.  drain  boxes  removed 

320  lin.ft.  6x20  in.  granite  curb  removed,  shifted  and  set 

320  lin.ft.  6x20  in.  granite  curb  removed 

1 1  solid  curb  corners  removed 

1  solid  curb  corner  adjusted 

9,200  sq.yd.  wood  block  pavement 

9,200  sq.yd.  wood  block  pavement  maintenance  5  years 

248  lin.ft.  6x20  in.  granite  radius  corners  furnished  and  set. .  . 
240  lin.ft.  4x16  in..  104x20  in.  granite  headers  furnished  and  set 

1,100  cu.yd.  concrete  foundation  bushing 

4,320  sq.ft.  concrete  sidewalk  removed 

4,320  sq.ft.  concrete  sidewalk  laid 

735  lin.ft.  IS  in.  drain  pipe  laid. . . . 
100  lin.ft.  15  in.  drain  pipe  bid 

1  inlet  reconstructed 

8  Xo.  7  inlets 

2  man  holes 


Extended  totals 


20.00  15  00  20  00 

20  00  17  00  19  OO 

22.00  30  00  25  00 

22,204  $22,563  .522,748 


1  00 
1.00 
1  3li 


70  00 
30,00 
30  00 


10.00 
20  00 
20  00 


22.50 
22.50 
20.00 


TE.MPLE,  HILLCREST,   LORETTE  -VXD  ELGIX   ST.  SEWERS 
— BOSTOX,    .MASS. 


1  .50 
1.00 
1.78 


10.00 
18  00 
20.00 


$23,011        $23,226        $23,604        $23,649        $24,796 


+Bids  were  received  June  15  by  Patrick  O'Hearn,  Acting 
Comr.  of  Pub.  Wks.,  for  the  construction  of  sewers  in  Temple, 
Hillcrest.  Lorette  and  Elgin  St.,  from;  (A)  M.  Meehan,  (B) 
A.  CEFALO    (awarded   contract),    (C)    A.   Baruffaldi,    (Dj    West 


Roxburv  Trap  Rock  Co.,  (E) 
W.  Barrett  &  Co.,  (G)  McCar 
etti,  (I)  Coleman  Bros.,  (J) 
bids    were    as    follows; 


Merriniac  Construction  Co., 
thy  &  Welch,  (H)  Bruno  & 
Engineer's    Estimate.      The 


(F) 
Pet- 
item 


493  lin.ft.  18-in.  double  strength  pipe  sew 

525  lin.ft.  15-in.  pipe  sewer 

438  lin.ft.  pipe  sewers  and  431  lin.ft.  2-ft 

drain  and  removal  of  old  sewer 

1020  Un.ft.  8-in.  pipe  sewer,  379  lin  ft  of  18 


S3  50       S3  00 


alar  concrete  surface 


.  double  strength.  302  lin.  ft. 


pipe  and  292  lin  ft.  cf  10-in.  pipe 


onduit  and  121  lin.ft.  18-i 


ete  conduit,  462  lin.ft.  and  30  Un.  ft.  of 


of  13-in.  pipe  and  151  lin.ft 

surface  drain 

199  lin.ft.  15-in.  pipe  surface  drain . . 
220  lin.ft.  12-in.  pipe  surface  drain 
840  lin.ft.  10-in.  pipe  surface  drain. .  . 
322  lin.ft.  6-ft.  circular  concrete  condi 
128  lin.ft.  5  ft.  3-in.  circular  concrete  ' 

strength  pipe  sewer 

390  lin.ft.  5-ft.  circular  concrete  conduit  and  21  lin.ft, 

strength  and  369  lin.ft.  pipe  sewer 

501  lin.ft.  4  ft.  .3-in.  circular  c 

12-in.  pipe  sewer 

229  lin.ft.  3-ft.,  9-in.  circular  concrete  conduit,  247  lin.ft.  12-in.  pipe  sen 
715  lin.ft.  3-ft.,  6-in.  circular  concrete  conduit,  727  lin.ft.  12-in.  pipe  se\^ 

500  cu.yd.  earth  excavation  below  grade 

100  cu.yd.  earth  excavation  above  grade  in  out.'^ide  trench 

2.300  cu.yd.  rock 

600  cu.yd.  gravel  refill 

175  M  ft.  b.m.  spruce  lumber  for  sheeting 

40  M  ft.  b.m.  2-in.  planed  and  matched  sheeting. . . 

25  M  ft.  b.m.  3-in.  planed  Georgia  pine 

16  M  ft.  b.m.  spruce  lumber  for  platforms 

,5400  lin.ft.  pipe  under  drain 

4000  cu.yd.  class  A  concrete 

300  lin.ft.  10-in.  pipe  catch  basins  drain 

1600  lin.ft.  6-in.  pipe  for  chimnc3,'s 

300  lin.ft.  6-in.  pipe  house  drain  in  main  trench 

26  lin.ft.  6-in.  pijje  house  drain 

2.50  lin.ft.  house  drain  relaid 

330  slants  in  new  masonry 

70  lin.ft.  8  and  10-in.  pipe  sewer  connected. . 

22  manholes  in  sewer 

30  manholes  on  surface  drain 

6  special  manholes  on  sewer 

4  special  manholes  on  surface  drain 

20  catch  basins 

1  armhole  invert  rebuilt 

10  cu..vd.  other  brick  rin  onrv  

1  connection  bctwi '-11  r.  ■      ■   I       i  ting  conduit .. . 

1  cradle  for  pipe  net  -    ,  in  ;;,   diam 

1  cradle  for  pipe  cx' . .   !ii,.    ;  .  j:.    ,li;iiu 

'iiiiill.  .-U'  1.^(1,  pipe  at  %  discount 

$2400  list  value  double  strength  pipe  at  %  discount 

100  lin.ft.  of  10-in.,  30-in.  pipe  for  brook  construction  and  setting  grates. 

Extended  totals 


(10 

7U 

I  00 

So 

.50 

5U 

1.50 

75 

6  00 

3 ,  75 

15.50 

10  00 

S  40 

5  25 

8  00 

13  00 

8.40 

5.00 

6.00 

7  50 

3  60 

2.25 

3.50 

3  00 

2,00 

2,50 

3.50 

3  00 

3  00 

4  50 

6  50 

4  25 

3,00 

01 

3  00 

1  00 

01 

.50 

6  00 

01 

5  00 

1  00 

01 

2  00 

16  00 

25.00 

01 

.35  00 

40  00 

01 

.50  00 

35  00 

.01 

.01 

35  00 

01 

.01 

1  20 
3  41 


2.50 
1.23 
1.15 
1.00 


$6.27   $4  00   S5  00 
2  52    2 .  00    2 .  80 

4 . 77    4 . 00    2 . 00 


2  62 
2.27 
2.00 


3.00 
1  00 
1.00 


3.40 
2.00 
2  00 


3  15 

4.77 

5.00 

4.00 

2.50 

3  15 

3  00 

6.00 

4  00 

3.40 

6  15 

10.00 

8  00 

6  00 

6  60 

1  .50 

1.30 

1.00 

2.00 

1  25 

1.25 

1.00 

.75 

I  00 

1  00 

4  00 

3  00 

3.00 

5  00 

1  75 

1.25 

1  00 

90 

1  40 

25  00 

24  00 

20  00 

20  00 

27  00 

30.00 

25.00 

40  00 

40,00 

35  00 

25.00 

40  00 

50  00 

25  00 

40  00 

40  00 

40.00 

1  00 

05 

01 

1  00 

10 

•75 

.20 

.00 

75 

25 

2  00 

50 

01 

.50 

1  50 

I  00 

.60 

75 

1  00 

50 

01 

1  00 

.50 

1  00 

1  00 

.60 

1  00 

.60 

05 

10 

01 

10 

.05 

.10 

.10 

.10 

.10 

1  00 

50 

01 

.50 

.25 

1.00 

1  00 

.73 

1.00 

,25 

45  00 

40  00 

.50  00 

50  00 

60.00 

35  00 

75  00 

35.00 

.73 

45  00 

45  00 

35  00 

40  00 

30  00 

33  00 

30  00 

40.00 

35  00 

.50  00 

70  00 

60  00 

50  00 

65  00 

33  00 

100  00 

35  00 

125  00 

83.00 

50  00 

75  00 

50  00 

50  00 

45  00 

35  00 

100  00 

35  00 

110  00 

75.00 

45  00 

45  00 

50  00 

30  00 

45  00 

50  00 

50  00 

40  00 

50.00 

40  00 

5  00 

.01 

5  00 

10  00 

10  00 

5  00 

40.00 

20  00 

18  00 

01 

01 

15  00 

14  00 

15.00 

16  00 

14  00 

20  00 

10  00 

10  00 

10  00 

10  00 

10.00 

10  00 

5.00 

15  00 

10  00 

10  00 

3  00 

10  00 

5  00 

10  00 

40  00 

10  00 

10  00 

10  00 

5.00 

10  00 

5.00 

10  00 

40  00 

10.00 

75% 

78% 

73% 

73% 

72% 

70% 

73% 

75% 

63% 

70% 

70% 

63% 

75% 

65% 

60% 

60% 

66% 

70% 

57% 

y5% 

3  00 

SO 

1  00 

1.00 

1  00 

1  00 

1  00 

1.00 

1  00 

.50 

$70,358  $70,252  $72,457  $76,429  $79,250  $82,562  $82,807  $83,612  $88,661  $85,153 
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H\II.U  AVS — STKAM    AMI    KI.Ut"l'UIC 
l>rupuN(Ml    AVork 

MiiNNaohUNetiM — Milford.  Attleboio  &  Woonsockct  St.  Rv. 
isked  City  Council.  Fianlvlin.  for  franchise  for  relocation  of 
Hacks  on   Central   St.      H.  C.  Pag^e.    Worcester,   (ien.    M^r. 

Hhoile  iHlniKl-  Ithoiie  Island  Co.  asked  Citv  Council,  I'aw- 
tucket.  for  framhi.se  to  relocate  tracks  and"  lay  additional 
tracks  on  P.road  St.  from  Kxchangre  St.  to  Miller  St.  Howard 
iniiott,    Boston.    Mass..    Pres.    and   Gen.    Mgr. 

»«•  York — International  Ry.  Co.  plans  new  electric  line 
from  Buffalo  to  Niagara  Falls.  H.  J.  Mack,  Supt.  and  J.  C. 
Sheldon.  Buffalo,  Pur.  Agt. 

>e«-  York — City  Council.  Utica,  granted  ."iO-year  franchise 
to  New  York  State  Ry.  for  extension  of  line  on  Kim  St.  to 
Xeilson  St.  via  James  St.  B.  E.  Tilton,  Utica,  Gen.  Mgr.  Noted 
Sept.   16. 

Peniidylvnnin — Press  reports  state  that  an  electric  railway 
will  be  constructed  from  Columbus  to  Mayville,  C.  E.  Bentley, 
Jamestown,   N.  Y.,   Kngr. 

PeniiMylvnnln  —  Project  to  construct  an  electric-railway 
frO!n  Milford  northeast  to  Port  Jervis,  about  eight  miles,  is 
being  revived.     Gifford  Pinchot,  Milford,  interested. 

FennHylvanIn — Mahoning  &  Shenango  Ry.  &  Light  Co. 
plans  to  construct  an  extension  of  its  lines  from  Beaver  Falls 
to  Newcastle.   Ohio.     O.  J.  A.   Paul,  Youngstown,   Ry.  Mgr. 

Pennsylvania — Pottsville  &  St.  Clair  Electric  Ry.,  recently 
incorporated,  will  construct  a  railway  from  Pottsville  to  St. 
Clair.      W.    B.    Rockwell.    Pres. 

PennMylvania — South  Mountain  St.  Ry.  recently  incoipor- 
ated,  will  apply  for  charter  for  electric  railway  from  Klein- 
feltersville  to  Wonielsdorf. 

^VeJ«t  VirKinia — Surveys  being  made  foi-  branch  line  of 
Western  Mar>'land  R.R.  from  W.vatt  to  Bingamon  Creek  to 
carry    coal. 

Xorth  Carolina — Rutherford  Tnterurban  Ry.  Co.,  recently 
incorporated,  plans  line  from  Atlantic  coast  to  Ashville  and 
state  line. 

Xorfh  Caroliaa — Board  of  Trade.  I-ouisburg.  contemplates 
line  from  Louisburs  to  connect  with  Atlantic  Coast  Line 
R.R..   about   35   miles.      F.   A.   Turner.   Louisburg,    interested. 

Florida — Atlantic  Coast  Line  R.R.  contemplates  extension 
of  line  from  Sebring  to  Immokalee.  via  Ft.  Thompson,  about 
.SO   miles.      E.    B.   Pleasants,   Wilmington,   N.   C.    Ch.    Engr. 

TenneNxrr — Illinois  Central  R.R.  plans  extension  and  im- 
provement of  vards  and  roundhouse  at  Jackson.  A.  .S.  Bald- 
win.   Chicago,    111..    Ch.    Engr.      Estimated    cost,    $ir)O,0O0. 

TenneNNee — Central  Power  Co..  Chattanooga,  recentl.v  in- 
corporated with  J.'iO.OOO  capital,  will  build  line  from  Chatta- 
nooga to  Cleveland.  Tenn.,  about  2.5  miles.  G.  P..  Adams,  in- 
terested. 

Oliio — Cleveland  Rv.  granted  franchise  foi-  electric-railwav 
through  Parma  Township  to  Bean  Rd.  G.  L.  Radcliffe.  Clove- 
land.  Gen.  Mgr. 

Ohio — East  Linden  Electric  Ry.  Co.  granted  franchise  by 
Citv  Council.  Columbus,  for  construction  of  two  new  lines. 
Noted  Oct.   21. 

Indiana — City  Council.  Rockport.  granted  franchise  to 
Evansville  Ry.  Co.  for  line  on  Washington  St.  to  liank  of 
Ohio  River.  W.  A.  Carson,  Evansville,  Gen.  Mgr.  and  Pur. 
Agt. 

niinoiN — John  B.  Melick  interested  in  railroad  between 
Pearl    and    Kampsville,    11    miles.      Surveys   being   made. 

IllinoiN — Plans  being  considei-ed  foi-  electric  railway  from 
Moline  to  Coal  Vallev,  about  six  miles.  Estimated  cost,  $60,- 
000. 

Minnexota — Duluth  &  Northern  Minnesota  Ry.  will  extend 
its  line  to  Knife  River,  Minn.  John  Millen,  Duluth.  Pres.  and 
Gen.  Mgr. 

Montana — Northern  Pacilic  R.v.  contemplates  spur  to  mines 
of  Iron  Mountain  and  Iron  Mountain  Tunnel  Co.  F.  G.  Prest, 
St.  Paul,   Minn.,  Pur.  Agt. 

MlMNOuri — Kansas  City.  Mexico  &  Orient  Ry.  plans  to  start 
work  soon  on  proposed  new  extension,  also  contemplates  im- 
proving line  south  of  W'ichita.  H.  B.  Holmes,  Kansas  City, 
Res.    Engr. 

Mi»»ouri-r-United  Rvs.  Co.  plans  to  improve  street  car  lines 
in  downtown  district  of  St.  Louis.  Estimated  cost,  $I2.'),00n. 
C.    O.    Jenks,    Portland,    Ore.,    Gen.    Mgr. 

TevaK — San  Antonio  &  Austin  Interurban  has  revived  jilans 
to  construct  interurban  electric-railway  between  San  Antonio 
and  Austin,  about  SO  miles.  Proposed  railway  will  puss 
through  New  Braunfels,  Hunter,  San  Marcos,  Kyle,  Buda  and 
Manchaca. 

WaMhtntcton — Everett  Ry.  Light  &  Water  Co.,  received  peti- 
tion from  Riverside  Commercial  Club  for  extension  of  its  lines 
on   Riverside  Ave.      L.  Skipwith.   New  York.   N    Y.,   Pur.   Agt. 

Oregon — Roljert  E.  Strahorn.  Portland,  interested  in  com- 
pany to  build  railway  fioni  Bend  to  Klamath  Falls,  via  Silver 
Lake,  from  Silver  Lake  to  Lake  View  and  fiom  Ben  to  con- 
nection with  Oregon-Washington  Ry.  &  Navigation  Co.,  about 
400  miles. 

California — Citv  Rv.  received  franchise  from  City  Council. 
Los  Angeles,  for  line'  on  South  Park  Ave.  from  13th  St.  to 
Sl.auson    A\'e. 


Callforuiu — P.iils  will  be  reccive.l  bv  P.oard  of  Public  Works 
until  Nov.  10  for  railway  from  Rosasco  into  lletch  Het<h\ 
reservoir,  about  67  miles.  M.  M.  O'Shaughnessv,  City  Engr. 
Noted   Oct.   7. 

.\laHka — It  is  reported  that  at  next  session  of  congress 
appropriation  of  $10,000,000  will  be  asked  for  continuing 
construction    of  Government   Alaska    It. It. 


nidN   In  and   CoutraetM   .1 

Indiana — Lafayette  &  Northeaster 
awarded  the  contract  for  a  railway  f i  oi 
kee.  111.,  to  M.   A  .TALBERT  CO. 

Minnexotn — Contract  awarded  to  CHARLES  MAGNUSON  bv 
Duluth  &  Iron  Range  R.R.  Co.  for  four  miles  of  spur  track  to 


vnrded 

Traction     Co.     has 
Lafayette  to  Kanka- 


\\ 


iton. 


Oklahoma — Press  reports  state  contract  awarded  to  AR- 
mcKLE  CONSTRUCTION  &  IMPROVEMENT  CO.,  Arbuckle. 
Okla.,  for  176  miles  of  line  for  Southern  Light.  Power  &  Rv. 
Co. 

LKiH'l',  HI'i.VT  A.VD  POAVKR 
Pro|»OMed   A\  «irk 

MaxN.,  Sonthwiek — Southwick  Electric  Co.  plans  to  con- 
struct a  power  house  and   install  a   ]00-hp.  engine. 

H.  I.,  Providence — Nariagansett  Electric  Lighting  Co.  will 
build  new  sub-station   on   .\dmiral  St. 

-\".  A'.,  iiullala — (Othcial) — Bids  will  be  received  until  2:30 
p.m..  Nov.  5,  by  State  Hospital  Commission.  Capitol,  Albany. 
for  additional  boiler  capacit.v.  heating  work  at  Buffalo  State 
Hosjiital.  K.  S.  Elwood.  Secy.  State  Hospital  Comn.  (See 
adv.)     Noted  Sept.  16. 

Penn.,  Philadelphia — Misericordia  Hospital  plans  to  build 
power  plant  at  53rd  St.  and  Cedar  Ave. 

Aid.,  Baltimore — Board  of  Estimate  authorized  H.  K 
McCay,  Harbor  Engr.,  to  prepare  plans  for  hydro-electric 
plant  at  Jones'  Falls  to  supply  electricity  for  lighting  the 
citj-. 

X.  C,  Hickory — City  Council  rejected  all  bids  for  30-year 
franchise  to  operate  electric-light  and  power  and  fuel  and 
heating  plant.      New   bids   will    be    received.      Noted  Sept.    9. 

MImn.,  Carriers — Electric-light  plant  of  Lacey  Lumber  Co. 
recently   destroyed    by    lire,    will    be    rebuilt. 

AVis..  Medford — Jledford  Light  &  Power  Co.  plans  to  extend 
and   improve   its   i)lant. 

AVIn,,  Mineral  Point — Mineral  Point  Public  .Service  Co. 
granted  permission  to  issue  $50,000  capital  stock.  Proceeds 
will  be  used  for  improving  and  extending  lighting  and  heating 
system. 

AVIh.,  StrvrnM  Point — Bids  will  be  received  by  'William 
Kittle.  Secy.,  Bd.  of  Normal  Regents.  Madison,  until  10.30 
a.m..  Oct.  30,  for  electric  wiring  of  main  building  and  wing 
of  State  Normal   School. 

lona,  Xanhua — Cedar  Valley  Electric  Co.  has  purchased 
present  power  site  and  plans  to  rebuild  old  dam  with  con- 
crete.     Company   recently   granted   25-year   franchise. 

lona,  Waverly — Appl 'cation  made  by  Cedar  Valley  Hydrau- 
lic <^o.  for  franchise  to  construct  poles  for  light,  power  and 
heating  purposes. 

.Minn.,   Kly — See    item    under    "Water   Supply." 

S.  D.,  Kinery — Franchise  granted  to  Brady  Electric  Co.  to 
install   and   operate   electric-light  plant. 

X.  D.,  (ilenliurn — M.  Thayer  granted  franchise  for  electric- 
light   plant. 

Mo.,  Steelville — Steelville  Electric-Light  &  Power  Co. 
applied  to  Public  Service  Commission  for  permission  to  con- 
struct   electric-light    plant.       Estimated    cost,    $10,000. 

Tex.,    Decatur — See    item    under    "Water   Works." 

Te.x.,  GateNvllle — An  expenditure  of  $10,000  approved  by 
A.  Ferguson,  Governor,  for  heating  and  power  plant  at  State 
Training    School    for   Boys. 

Okla.,  Paden — Election  will  be  hild  Nov.  23  to  vote  to 
grant  franchise  to  A.  G.  Rogers  and  W.  E.  Davis  for  electric- 
light  plant. 

Colo.,  .\lanioMa — Colorado  Power  Co.  plans  an  expenditure 
of   $20,000    for    iniiiroving    its    plant. 

BidN  In   and   ContractM   An'arded 

X.  Y.,  Xew  York — (Borough  of  Bronx)  —  (Official) — Lowest 
bid  tor  installing  electric  equipment  in  Evander  Childs  high 
school  at  East  lS4th  St.  and  Field  PI.  submitted  by  Jandous 
Electric  Eciuipment   Co.,    ins   West    31st   St.,  at  $25,110. 

X.  J.,  X>nark-^Con tract  fo-  heating  system  for  Milford 
School  awarded   to  J.   F.   KKI.LV.   at  $20.SSS. 

Del.,  Milton — Contract  for  municipal  electric-light  plant 
awarded  to  W.   W.   CONWELL  at  $S.600. 

X.  C,  I.uniberton — Contract  for  improving  municipal  elec- 
tric-light system  awarded  to  TUCKER  &  LAXTON,  Charlotte. 
Noted    Sept.    30. 

Ohio,  A'ouugHtfiwu — Contract  for  new  building  for  Mahon- 
ing  County    Light    Co.    awarded    to    HELLER    BROS.    CO. 

:>Iieh..  iNlipeiniug — Contract  for  power  house  in  North  Lake 
District  tor  Cleveland  Cliffs  Iron  Co.  awarded  to  LOUIS 
I-^RICKSON   &    SON. 

lona,  Luverne — Contract  for  transmission  line  from 
Luvcrne  to  Livermore  awarded  to  Mc<X)NNELL-LANFORD 
ELECTRIC  CO.,   Boone,  at    $7,91S.     Noted  Sept.   23. 
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Kan..  Pnoln — Contract  for. heating  plant  at  Ursuline  Acad- 
emy awarded  to  F.  M.  SPENCER  &  SON,  at  $79,000. 

BKID(iI<:S 
I'ropom-il    Work 
it    I..  WooiLsocket — Bids  lieing  received  by  F.  A.  Mill.s,  City 
Ensr.   for   tliree   reinforced-concrete  bridges.      Estimated  cost. 
$60,000. 

X.  Y.,  Hanover — City  plans  an  expenditure  of  $7,000  for 
bridge  over  Silver  Creek  at  Howard  St. 

N.  Y.,  Soar«<lale — Village  will  build  bridge  over  tracks  of 
New  York  Central  R  R.  at  Popham  Rd.  Plans  approved  by 
Public  Service  Commission. 

N.  J.,  South  Orance — Bids  will  be  received  by  Walter  A. 
Evans,  Chn  ,  Eighth  District  Bridge  Comn.,  Bd.  of  Cho.sen 
Freeholders  of  Essex  County,  Newark,  until  Nov.  1,  for  bridge 
on  Pierson  Rd.  over  east  branch  of  Rahway  River,  South 
Orange   Township. 

Prnn.,  Butler — Willis  Whited,  Bridge  Designer,  State  High- 
way Dept.,  Harrisburg,  will  prepare  plans  for  overhead  bridge 
at  'foot  of  Main  St.      Estimated  cost.   $50,000. 

Penn.,  .lolinstoHn — (Official) — Bids  will  be  received  until 
11  am.,  Nov.  6,  for  Horner  St.  Bridge.  Estimated  cost,  $50,000. 
G.  A.  Flink,  Harrisburg,  Penn.,  Bngr.     Noted  Aug.  19. 

W.  Va..  Huntington — Huntington-Chesapeake  Bridge  Co., 
recentlv  incorporated,  will  build  bridge  across  Ohio  River 
from  Huntington  to  Chesapeake,  Ohio.  J.  C.  Miller  and  Thomas 
W.    Harvey,    Huntington,    interested. 

«n.,  Kosnell — Plans  being  considered  for  steel  bridge  over 
Chattahoochee  River.     Estimated  cost,   $6,000. 

Fla.,  Tampa — Bids  will  be  received  by  W.  P.  Culbreath, 
Clk.,  County  Comrs,,  until  Nov.  26,  for  bridge  over  Little 
Manatee  River. 

Fla.,  Tavares — See   item    under   "Streets   and   Roads." 
Mi!<.><..    Dnrant — Bids    will    soon    be    received    by    Board    of 
Supervisors    of    Holmes    County,    Lexington,    for    steel    bridge 
over  Bowles  Creek,    near   Durant. 

>IlN»..  Grenada — Bids  will  be  received  by  John  S.  King, 
Clk'..  Bd.  of  Superv..  until  Nov.  1,  for  steel  bridge  across 
Long  Creek   District  No.  4. 

Miss.,  Natoliea: — Bridge  will  be  constructed  over  Homoch- 
itto  River  by  Board  of  Supervisors  of  Franklin  County.  Esti- 
mated cost.    $6,000. 

La.,  New  Orleans — Bids  will  be  received  until  Nov.  16  by 
\  J  Ricks,  Comr..  Dept.  of  Pub.  Finances,  Accounting  Div., 
for  viaduct  at  West  End  Lake  Shore  Park. 

Tenn.,  Selmer — Appropriation  of  $5,050  made  by  County 
Court  for  eight  steel  bridges. 

Oliio,  Cleveland — Bids  will  be  received  until  10  a.m.,  Nov. 
3  bv  E.  G.  Krause.  Clk.,  Cuyahoga  County  Commissioners,  for 
brid'ge  work  under  report  No.  3629.  W.  A.  Stinchcomb,  County 
Engr. 

Ind.,  L,ibertT — (Official) — Bids  will  be  received  by  G.  W. 
Wray,  Audr.,  Comrs.  of  Union  County,  until  2  p.  m.,  Nov.  1, 
for  two  concrete  bridges. 

Minn.,  Red  Wine — Plans  being  considered  by  city  and 
countv  for  bridge  across  Mississippi  River  at  Red  Wing  and 
filling"    in    channel    and    constructing    hard    road. 

Kan.,  Kaasas  City — Commissioners  appointed  by  Commer- 
cial Club  of  Kansas  Citv  have  not  decided  on  character  of  ap- 
proaches for  bridge  over  Kaw  River.  Harrington.  Howard  & 
Ash,  Orear-Leslie  Bldg..  Kansas  City,  Mo.,  Engr.  Noted  Sept.  2. 
Kan..  Kansas  Citv — Bids  will  soon  be  received  by  County 
Commissioners  of  Wyandotte  County  for  bridge  in  Central 
Ave. 

Kan,  Lawrence — Bids  will  be  received  by  Clerk  of  Douglas 
County  until  noon,  Nov.  6,  for  bridge  on  county  line  between 
Douglas  and  Franklin  Counties. 

Mo.,  Joplin — Plans  being  considered  for  viaduct  over  tracks 
of  St.  Louis  &  San  Francisco  R.R.  on  Kentucky  Ave.  J.  B. 
Hoilgden,  Comr.  of  Streets. 

Tex.,  Orance — See   item   under   "Streets   and   Roads," 
Tex.,  AVaco — (Official) — Citizens  defeated  $10,000   bonds  for 
bridges.      Noted   Sept.   20. 

Okla.,  Oklalioma — Resolution  passed  by  County  Commis- 
sioners authorizing  construction  of  a  number  of  bridges.  Esti- 
mated cost.  $11,897, 

Colo.,  Denver — Plans  approved  for  reinforced-concrete 
bridge  across  Huerfano  River  north  of  Walsenburg. .  Esti- 
mated  cost,   $13,000. 

Idaho,  Harrison — City  has  retained  A.  L.  Jaqueth,  Great 
Falls,  Jlont,,  to  estimate  cost  of  concrete  structure  across 
Cceur    d'Alene    River    to    replace    wooden    trestle. 

Calif..  Cardiff — Plans  being  completed  by  J.  Butler.  County 
Surveyor  for  reinforced-concrete  bridge  on  State  Highway 
near  Cardiff.      Estimated   cost.   $10,000. 

Calif.,  Richmond — Plans  prepared  for  steel  viaduct  over 
Atchison,  Topeka  &  Santa  Fe  Ry.  at  16th  St.  Estimated  cost, 
$10,000. 

China — (Official) — Bids  will  be  received  until  9  a.m.,  Dec. 
7  bv  Robert  W.  Hunt  &  Co.,  Monongahela  Bank  Bldg.,  Pitts- 
burgh, Penn.,  tor  steel  bridgework  for  Canton-Hankow  Ry., 
Hupei-Hunan  Section.  Noted  Aug.  19.  (See  adv.) 
Bids  In  and  Contraets  .Awarded 
Mass.,  Nantucket — Bids  were  received  by  Massachusetts 
Highway  Commission  for  pile  bridge  at  Nantucket  from  Frank 
C  Tavlor.  170  Kempton  St.,  New  Bedford,  $12,765,  and  W.  H. 
Ellis  "&    Son    Co.,    East    Boston,    $17,500. 

.Mass..  Oak  Blull's — All  bids  received  by  State  Highway 
Commission,  15  Ashburton  PI.,  Boston,  for  bridge  and  ap- 
proaches   at    Oak    Bluffs    and    Edgartown    rejected. 

N".  Y.,  I.yon*  Falls — (Official) — Contract  awarded  to  W.  S. 
RAE,  Amsterdam,  for  completing  bridge  over  Blank  and 
Moose    Rivers.      Estimated    cost,    $.59,385.      Noted    Oct.    14. 

N.  J.,  Paterson — Contract  for  widening  Hope  Ave.  Bridge 
awarded  to  JOHN  W^HERLE.   Jr.,  at  $4,098.     Noted  Oct.   7. 


Penn.,  Philadelphia — Philadelphia  &  Reading  Ry.  awarded 
contracts  for  bridge  work  as  follows:  Contract  1  bridge 
abutment  and  removal  of  core  to  C.  P.  BOWER,  Philadelphia, 
at  $32,IU5:  Contract  2,  superstructure  to  AMERICAN  BRIDGE 
CO.,  Philadelphia,  $28,415:  Contract  3,  waterproofing  bridge 
to   BARBER   ASPHALT    PAVING   CO..    Philadelphia,   at    $2,3S9. 

Fla.,  Daytona — (Official) — Contract  for  steel  work  for  high- 
way drawlaridge  across  St.  Johns  River  between  Volusia  and 
Seminole  Counties  awarded  to  VIRGINIA  BRIDGE  &  IRON 
CO.,  Roanoke,  Va.,  approaches  and  foundations  to  BEASLEY 
CONTR.\CTING  CO.,  Savannah,  Ga.  Atlantic  Engineering  Co., 
Savannah,   Ga,,   Engr. 

Ind.,  Bedford — See   item   under   "Streets  and   Roads." 

Iowa.  Clinton — Contract  for  six  wooden  bridges  awarded 
to    BUTTERPIELD    &    MITCHELL. 

Iowa,  W'aukon — Contract  for  steel  superstructures  for 
two  bridges  awarded  to  CLINTON  BRIDGE  CO.,  at  $11,807. 
Noted   Oct.   7. 

BreekenridBe^-Contract  for  six  steel  culverts  and  11 
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steel    bridges 
Sept.    30. 

Mo.,  St.  Louis — Bids  were  received  for  Chouteau  Ave.  via- 
duct as  follows:  Frank  C.  Mueller  &  Co.,  $131,939;  Hanick 
Quarry  &  Construction  Co.,  $137,471;  Heman  Construction  Co., 
$141,270.     Noted  Oct,  7. 

WATER    WORKS 
Proposed   Work 
e,  Anson — Installation   of  water  system  postponed   in- 
y.      Estimated  cost,   $120,000.     G.   H.  Viles,   Clk.,   Bd.   of 
"Noted   Aug.    5. 

Mass,  Lynn — (Official) — Bids  will  be  received  until  10:30 
a.m.,  Nov.  9,  by  Thomas  Campbell,  2d,  Comr.  of  Water  and 
Water-Works  for  Ipswich  River  pumping  station.  Noted  Oct. 
21.      (See  adv.) 

N.  Y.,  Buffalo — Bids  will  be  received  until  Oct.  30  by  Fran- 
cis G.  Ward,  Comr.  Pub.  Wks.,  for  12-in.  high  pressure  pipe 
line    from   Main   and   Perry   St.   to   the   Terrace. 

N.  Y.,  Ilion — Citv  postponed  awarding  of  contract  for  fil- 
tration plant  and  pipe  line  until  1916.  Estimated  cost.  $80,000. 
C.    C.    Hopkins,    Rochester,    N.   Y.,    Engr.      Noted    Oct.    14. 

N.  Y.,  LeRoy — Bids  will  be  received  until  Nov,  3  by  Board 
of  Water  and  Light  Commissioners  for  125,000-gal.  tank. 
James  P.  Wells,  LeRoy,  Consult,  Engr. 

Penn.,  Charleroi — (Official) — Tri-Cities  Water  Co.  retained 
Chester  &  Fleming,  Hydraulic  Engr.,  to  prepare  plans  for 
reinforced-concrete  settling  basin  at  filtration   plant. 

Penn.,  Johnstown  —  Johnstown  Water  Co.  plans  $75,000 
bond   issue  for  additions  to  its  plant.     Noted  Aug.   19. 

Penn..  Tamaqua — (Official) — All  bids  received  Oct.  5  for 
reservoir  in  Owl  Creek  rejected.  New  bids  will  be  received. 
Noted    Aug.    12    and    Oct,    21. 

Penn.,  West  Leesport — Election  will  be  held  Nov.  2  to  vote 
on   $11,000   bonds   for   water  system. 

Va.,  Blackstone — Water  works  and  electric  light  plant  will 
be    rebuilt,    according    to    press    reports. 

Va.,  WaverlT — Election  will  be  held  to  vote  on  $55,000 
bonds.      Part   of   proceeds   will   be    used   for   water   system. 

W.  Va.,  HuntiuKton — Application  made  to  State  Public 
Utilities  Commission  for  reduction  in  water  rates.  It  request 
is  not  granted  municipal  water  system  will  be  constructed. 

N.  G.,  Durliam — Bonds  for  $250,000  for  water  system  will  be 
sold  Nov.  10.     Noted  Oct.  21, 

Fla.,  Jacksonville — Bids  will  be  received  until  Nov.  8  by 
P.  W.  Bruce,  Ch.  Engr.  Port  Comrs.,  for  50,000-gal.  water 
tank  at  Municipal  Terminals. 

Fla.,  St.  Augustine — S,  G.  Pollard,  3422  Bureh  Ave.,  Cincin- 
nati, Ohio,  retained  by  city  to  investigate  water  system. 
PIa„  St.  Cloud — City  plans  to  install  water  system. 
Ala.,    Florence — Election    will    be    held    Nov.    15    to    vote    on 
$310  000  bonds  for  purchase  and  improvement  of  water  system 
and  installation  of  filtration  plant.     Noted  Oct.  21. 

La.,  Independence — Citv  plans  water  works.  Xavier  A. 
Kramer,    Magnolia,    Miss.,    Engr,      Estimated   cost,    $30,000. 

La.,    Oakdale — (Official) — We    have    been    advised    bids    will 
not    be    received    for   water   system    till    1916, 
$25,000,      R,   E.   Ricketts,  City  Secy. 

Ky.,  Flemingsburg — City  Council  plans  survey  for  water 
system. 

Ky.,  WilliamsburB — Election  will  be  held  Nov.  2  to  vote 
on  $25,000  bonds  for  water  system. 

Ohio,  Barnesvnile — At  November  election  citizens  will  vote 
on  additional  levy  for  improving  water  system,  including 
filtration  plant  and  standpipe. 

Ohio,  Byesville — Election  will  be  held  Nov.  2  to  vote  on 
$40,000  bon'ds  for  water  system.     Noted   Sept.   30. 

Ohio,  Columbu.s — Bids  will  be  received  until  Nov.  11  by 
Ohio  Board  of  Administration,  Oak  and  Ninth  St.,  for  water 
softening  equipment  for  Institute  for  Feeble  Minded.  A.  *. 
Shepherd,    Pres. 

Ohio,  Lima — Investigation  of  better  water  supply  being 
made   for   city. 

Ohio,  Middletown — S.  G.  Pollard,  3422  Burch  Ave.,  Cincin- 
nati,  preparing  plans   for   improvements  to   water  system. 

Ohio,  Warren — (Official) — Local  Public  Service  Corporation 
retained  Chester  &  Fleming.  Hydraulic  Engr..  Pittsburgh, 
Penn.,  to  prepare  plans  for  improvements  to  filtration  plant. 

Ohio,  Zancsville — Citv  Council  contemplates  relining  and 
enlarging   two   reservoirs.      Estimated    cost,    $25,000. 

Mich.,  Birmingham — City  voted  bonds  for  water  main 
extensions, 

Mich.,    Hancock— Plans     prepared     by     City     Engineer     for 
water  mains  in  Lake   St.  and   Hancock   Ave, 
Council. 
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III.,  Klmhiirnt— (OOiciaD  — Bids  will 
p.m..  Nov.  3.  liy  ("ity  Cuuncil  for  tower, 
reservoir  and  well  house.  Arthur  H. 
(See  adv.) 

111..  Whenton — (Official) — Election  will  be  held  Nov.  12 
to  vote  $3.'). 000  bonds  for  improving  and  enlarging  water  sys- 
tem.    Noted  Oct.   21. 

lonn,  (iermiinin — Bids  will  be  received  until  Oct.  29  by 
M.  11.  Stoddard,  Town  Clk..  for  laying  water  mains  and  con- 
structing   water   system.      Noted    Aug.    12. 

.Minn,,  Kly — Citizens  voted  $40,000  bonds  for  improvements 
to   water   system   and   electric-light   nlant.      Noted   Sept.    30. 

>llnn.,  VirKinin — City  plans  improvement  of  water  system 
in  spring.     Kstimated  cost,  $50,000. 

Minu.,  ^Vu^tllinKton — Bonds  for  $10,000  voted  by  citizens 
for   extension   of   water  and  system. 

Knn..  Caliln-ell — State  Board  of  Health  ordered  installation 
of  water  system  by  July,  litlG. 

Kan.,  Caney — City  ordered  to  install  water  system  by  July, 
191  r,   by   State  Board   of  Health. 

Kan.,  Crdnrville — State  Board  of  Health  has  ordered  in- 
stallation  of   water  system   by  July.    1916. 

Kan.,  L,a  Harpe — State  Board  of  Health  ordered  installa- 
tion  of  water  system  by  July,   1916. 

Kan..  .Manhattan — City  plans  an  expenditure  of  $72,600  for 
improving    water   system. 

Kan.,  Marlon — State  Board  of  Health  ordered  installation 
of  water    system    by    January.    1917. 

Kan..  Morrill — (Official) — We  have  been  informed  that  citi- 
zens did  not  vote  $10,000  bonds  for  water  system  as  stated 
in  our  issue  of  Oct.  21.     M.  Lichty,  City  Clk.     Noted  Oct.  21. 

Kan.,  Paola — Citv  ordered  to  install  water  works  by  July, 
1916   by   State   Board   of   Health. 

AVyo.,  Thermopolis — (Official) — Citizens  voted  $40,000  bonds 
for   extending   water    system.      Noted    Oct.    14. 

.Ark.,  Heber  Springs — Bonds  for  $90,000  for  water  and  sew- 
erage svstem  will  be  sold.  R.  D.  Alexander,  Oklahoma  City, 
Okla..   Engr.     Noted  Sept.  2. 

.%rk.,  Tlllar — City  contemplates  new  well  for  additional 
water  supply.      Peter  Sain.  Mayor. 

Tex..  Decatur — Citv  plans  to  improve  water  system  and 
electric-light    plant.      Estimated    cost,    $10,000. 

Tex.,  Seadrift — A.  Landa.  Victoria,  presented  proposition 
to  Commercial  Club  for  municipal  water  system.  A.  D. 
Powers.  Seadrift.  interested. 

Tex.,  TlmpNon — City  plans  municipal  water  system. 

Colo.,  .4kron — (Official) — Citizens  voted  $20,000  bonds  for 
water  system.     Noted  Oct.  7. 

Idaho,  Council — Bids  will  be  received  by  City  Clerk  until 
Nov.  5  for  water  svstem.  Estimated  cost.  $20,000.  Noted 
Sept.    30. 

Wash.,  Liakenood — Town  Council  contemplates  municipal 
water    system.      Estimated    cost,    $10,000. 

Ore.,  Baker — Citizens  voted  $110,000  bonds  for  improving 
municipal    water   s.vstem.      Noted    Sept.    23   and    Oct.    7. 

due..  Lennoxville — (Official) — Bids  will  be  received  some 
time  ne.xt  year  for  improving  and  extending  water  system. 
Noted  Oct.   14. 

Ont.,  Brockville — Bids  will  soon  be  received  for  filtration 
plant.     G.  W.  Bryson,  Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Dorchester  and  Roxbury)  —  (Official) — Con- 
tract awarded  to  JOHN  (3UARENO,  45  Brook  Ave.,  Roxbury, 
at    $10,316,    for   laying    water    mains.      Noted    Oct.    21. 

Mass.,  Salem — (Official) — Contract  for  intake  and  gate 
house  at  Wenham  Lake  awarded  to  BAY  STATE  DREDGING 
&  CONTRACTING  CO..  Boston,  at  $13.S00.     Noted  Oct.  21. 

N.  Y.,  Hudson — (Official) — Work  of  laying  new  water  mains 
will  be  done  by  Commission  of  Public  Works  under  supervi- 
sion  of  M.    J.    6'Hara.    City    Engr.      Noted    Oct.    21. 

N.  A'.,  Xew  York — (Official) — Northeastern  Construction  Co.. 
225  Fifth  Ave.,  New  York,  submitted  lowest  bid  for  two  steel 
frame  buildings  for  drainage  chambers.  Shafts  11  and  21, 
Catskill  Aqueduct,   under  Contract  No.  166.     Noted  Oct.   7. 

Penn.,  Coatesillle — Contract  for  high  service  system 
awarded  to  PARTRIDGE  &  BURKE,  Hohokus.  N.  J.,  at  $23,- 
834.      Noted    Sept.    23. 

N.  C.  Luniberton — Contract  for  filtration  plant  at  municipal 
water  svstem  awarded  to  TUCKER  &  LAXTON,  Charlotte. 
Noted  Sept.  23. 

N.  C,  Mt.  Olive — Contract  for  two  miles  of  water  main 
awarded  to  MOREHEAD  CITY  PLUMBING  CO.,  at  about  $10,- 
000. 

Tenn.,  Columbia — Contract  for  filtration  plant  awarded  to 
INTERNATIONAL  FILTRATION  CO.,  Chicago,  111.  Noted 
Aug.    12. 

Ohio,  Cincinnati — Contract  awarded  to  U.  S.  CAST  IRON 
PIPE  &  FOUNDRY  CO.,  at  $34,807,  for  pipe  and  castings. 

Ind..  Miller — (Official) — Contracts  for  water  system 
awarded  as  follows:  General  construction  to  SHE.\  &  CO., 
pipe  to  NATTON.XL  TUBE  CO..  tank  to  CHIC.-VGO  BRIDGE  & 
IRON  CO.      Estimated   cost,   $14,000.      Noted  Sept.    30. 

III.,  Poplar  Grove — Contracts  for  water  system  awarded  as 
follows:  5.000  ft.  of  4-in.  pipe  line  to  ERNEST  RIES.  Wood- 
stock: pump  to  FAIRBANKS,  MORSE  &  CO.,  Chicago,  111. 
Noted  Oct.  7. 

III.,  Quincy — (Official) — Contract  for  intake  pipe  line 
awarded  to  JOSEPH  G.  FALCON,  SIS  Reba  PI.,  Evanston,  bv 
Citizens     Water     Works     Co. 

Kan.,  Kansas  City — Contract  for  improving  Quindaro 
pumping  station  awarded  to  COLUMBIAN  STEEL  TANK  CO.. 
1605    West    12th    St.,    Kansas  City,    at   $4,000. 


Kan.,  Manhattan — City  will  make  impriivements  to  water 
system    by   day    labor.      Noted   Act.    28. 

Tex.,  tialveston — Major  &  Scagraves,  at  $13,411.  submitted 
lowest  bid  for  reconstructing  30-in.  submerged  water  main 
Noted  Sept.   23  and  Oct.   7. 

Ore.,  Amity — J.  P.  O'Neill,  1175  Burrace  St.,  Portland,  low 
bidder  at  $11,000  for  steel  and  $9,777  for  wood,  for  water 
works.      Noted   Sept.    30. 

Calif.,  L,oH  .Vngrles — Bids  were  received  by  Board  of  Pub- 
lic Service  Commissioners  for  furnishing  1397  tons  of  water 
pipe  as  follows:  American  Cast  Iron  Pipe  Co.,  $31. .SO  per  ton 
at  San  Pedro  and  $32.30  per  ton  at  Los  Angeles:  Hunter  Brock- 
erage  Co.,  $29.15  per  ton  at  San  Pedro  and  $29.95  at  Los  Angeles: 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co.,  $30.90  at  San  Pedro  and 
$31.70  and   $33.70  at  Los  Angeles. 

Ont.,  Lambeth — Contracts  for  water  svstem  awarded  as 
follows:  Contract  A  and  B  to  LONDON  FOU.NDRY  cn.,  369 
Thames  St..  London:  contract  C  and  D  to  KWALTKH  EN- 
GINEKRl.NC  CO..  .Middlemarch;  waterpipe  to  <  J.VKTSIKJUE- 
THOMSON  I'll'i;  CO.,  Stuart  St.,  West  Hamilton:  elevated 
steam  tank,  DKS  MOINES  BRIDGE  &  IRON  CO.,  Pittsburgh, 
Penn.:    concrete    reservoir    to    E.    W.    KELLEY,    Lambeth. 

Ont.,  .MIniIco — See  item  under  "Sewers." 

SKAVKIIS 
Proposed   AVork 

will    be    built    through     Rogers 

)0. 

Mass.,  Haverhill — L.  C.  Lawton,  City  Engr.,  submitted  re- 
port estimating  cost  of  trunk  sewer  through  North  Ave. 
from  head  of  Marsh  Ave.  to  a  point  near  Snows  Brook  to 
Primrose  St.   at   $13,400. 

R.  I.,  VVoonsockct — Bids  will  be  received  until  Nov.  3  bv 
Board  of  Aldermen  for  surface  water  drain  in  Carringtoh 
Ave.   and   Maple   St.      Frank   H.   Mills,    City   Engr. 

Conn.,  Manchester — Appropriation  of  $12,000  made  for 
storm  water  sewers.  J.  Frank  Bowen,  South  Manchester, 
City   Engr. 

Conn.,  Wilson— Plans  being  considered  for  improving  sewer 
system.      Estimated   cost,   $12,000. 

!V.  Y.,  Canadaigna — Plans  being  prepared  by  L.  P.  Adams, 
Arch.,  Masonic  Temple  Bldg.,  Geneva,  for  sewage  disposal 
plant  between  Geneva  and  Canadaigua  for  Ontario  County 
Almshouse. 

N.  Y..  Greenn-ich — (Official) — Bids  will  be  received  until  2 
p.m.,  Nov.  1,  by  Board  of  Trustees  for  sewers  in  Elm  Ave.. 
Main  and  Bridge  St.  Charles  E,  Perrv,  36  State  St.,  Albanv. 
Engr.     Noted  Oct.   21.      (See  adv.) 

N.  Y.,  New  Rochelle — Board  of  Estimate  authorized  $7,500 
bond    issue    tor    sewer   at    Upton    Park. 

Sf.  Y.,  Niagara  Falls — Board  of  Public  Works  recommended 
sewers  in  New  York  Ave.  from  Highland  Ave.  to  Sugar  St. 
Estimated    cost,    $16,000. 

N.  Y.,  Yorktown — Bids  will  be  received  until  Nov.  9  by 
State  Hospital  Commission,  Capital,  Albany,  for  sewers  and 
sewage-disposal  plant  at  Mahansic  State  Hospital.  York- 
town.     Noted  Oct.   21. 

N.  J.,  .Atlantic  Highlands — (Official) — Bids  will  be  received 
until  8  p.m.,  Nov.  3.  by  Mayor  and  Council  for  2'/.  miles  of 
S-  to  10-in.  sewer.  W.  T.  Franklin,  Borough  Clk.  H.  O.  Todd. 
Borough    Engr.     Noted   Aug.    12.      (See  adv.) 

N.  J„  Hoboken — Bids   will   soon   be   received   for  two-trunk 

sewerage   system.      Estimated   cost,    $500,000.     James   Fuertes. 
132  Nassau  St.,  New  York,  N.  Y.,  Engr. 

Penn.,  .Allentonn — C.  D.  Weirbach,  City  Engr.,  estimited 
cost    of   sewer    system    with    disposal    plant    on    Kline's   Island 

at  $1,318,250.     Noted  Sept.   9. 


Penn.,    Pittsburgh — Bids    will    be    received    until    Oct.    29    by 
City  Controller   for  sewers   in   portions   of  various  streets. 


Penn.,  Scranton — Samuel  G.  Dixon,,  State  Comr.  of  Health, 
has   plans   for   comprehensive   sewer   system.     Estimated   cost, 

$5,000,000. 

Penn.,  AVaynesboro  —  City  Council  will  build  concrete 
sewer. 

Citizens   contemplate   bond   election   for   re- 
tem. 

Aa.,  AA'averly — Election  will  be  held  to  vote  on  $55,000 
bonds.  Part  -  of  proceeds  will  be  used  for  sewage-disposal 
plant. 


-Bids  will  be  received  by  George  M. 
1-.  4.  to  furnish  and  place  about  40  piles 
removal  and  delivery  to  City  Propertv 
c.-i.    pipe,    also    for    484-ft.    of  8-in.    c.-i. 


Fla.,  Jacksonville- 
Powell,  Chn..  until  No 
with  c.-i.  cradle  and 
Yard  of  about  371 -ft. 
sewer   pipe. 

Fla.,  Aliaml — Bids  will  be  received  until  Nov.  4  by  B.  H. 
Klyce,  City  Engr.,  for  centrifugal  pumps  and  electric  motor 
for  sewage  pumping  station  at  Riverside.     Noted  Sept.  23. 

System.      Fred 

Ohio.  FIndlay — (Official) — Sewer  on  Chamberlain  Hill  in 
South  Findlay  will  not  be  constructed.  City  Council  author- 
ized server  from  Pearl  St.  to  Edgar  Ave.  W.  K.  Stringfellow, 
City  Engr.     Noted  Oct.   14. 
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Oblo,  MartliiH  Ferry — Bids  will  be  received  about  next 
spiinp:  for  sanitarv  sewer  system.  Estimated  cost,  $15,000. 
Call  r.  Lash,   City   Ensrr. 

Oliio,  'l'»leil<> — County  Commissioners  voted  $60,000  bonds 
for  five  niibs  of  sewer  in  Home  Acres,  West  Toledo. 

Ohio,  VennUloii — Rids  will  be  received  by  Lewis  Clattner, 
Village  Clk.,  until  noon,  Nov.  16,  for  sanitary  sewer  system 
and  sewage  disposal  plant.  Morris  Knowles,  2.541  Oliver 
Bldg..    Piltsburgrh,    Penn.,    Consult.    Engr. 

Ohio,  ^Vellsvllle — Plans  being  prepaied  by  J.  M.  George, 
City  Engr.,  for  brick  storm  sewer. 

Inil.,  Elwooil — A.  V>.  Moffet,  Engr.,  submitted  report  esti- 
mating cost  of  sewer  s\stem  to  drain  business  section  at 
$14,000. 

Mirh.,  Ileiitoii  Hiirlior — City  Council  will  build  sewer  in 
Parsons  St. 

MiHi.,    iliriniiiKhniu — P<onds    issued    for    sanitary    sewers. 

111.,  Kant  Molliie — B.  Warner,  City  Engr.,  will  prepare  plans 
for    sewer    system. 

III.,  (irayville — Hoard  of  Local  Improvements  plans  sewer 
system.     Estimated  cost,  $22,016. 

III.,  WntHekn — Election  will  soon  be  held  to  vote  new- 
sewer  system  and  improve  old  one.     Charles  E.  Blake,  Engr. 

WiM.,  <;ri'«-n  Hiiy — T'.ids  will  be  received  until  10  a.m.,  Nov. 
I,  bv  Committee  iif  Sewers  and  Plumbing  of  Common  Council 
at   otlice  of   Citx    Clei  k.    for   sewer   construction. 

lonii,  nnveiiporf — Press   leports   state  citizens  contemplate 


ne 


on    s« 


loiTit,    MiirenKO- 
It>iva,    lluNcntlni 

construction    work 
be  started  for  a  yc 

lawn,  Oakland — Bids  w 
Elvin  W.  Wentz,  City  Clk 
Oct.   7. 

Iowa,   liiiiaril — Surve\'s 


City    plans    to    install    sewerage    system. 
—  (Official) — We    have   been    informed    that 


Mad  Creek  district  will 
'oung,  City  Engr.  Noted  Oct.  7. 
be  received  until  Nov.  23  bv 
or    1.3. .tOO    ft.    of    sewers.      Noted 


made    for  sev 


and 


(linn.,   M  nrihiiiKtoii — Citizens   voted    $30,000   bonds   for    im- 
ping  and    extending   sewer   system. 

^an.,  .\uthony — Citizens  voted  in  favor  of  sewer  system. 

Kan.,    loia — Plans    being    prepared    by    Theodore    Bartlett, 
•    Kngr..   for  extension  of  sewer  system. 

1   to  vote  on  $10,- 

N.  D.,  -\Vah|ieton — Bids  will  be  received  by  S.  H.  Murray, 
City  Audr..  until  7:30  p.m.,  Nov.  1,  for  extending  seweis  in 
District  Nos.    1   and   3- 

Mo..  OrtrNNa — Plans  being  prepaied  by  Black  it  Veatch, 
Engr.,  507  Interstate  BIdg.,  Kansas  City,  Mo.,  for  sewer  sys- 
tem. 

Tex.,  Cormicaaa — City  voted  $20,000  bonds  for  sewer  im- 
provements.    Noted  Sept.  30. 

Tex.,  (Inanab — Proposition  being  considered  by  City  Coun- 
cil   for   installation    of   sewer   system. 

Tex.,  Sau  Ilenito — (Official) — Bids  will  be  received  by  J. 
H.  Lvons,  Mayor,  and  City  Ci>uncil.  until  noon,  Nov.  24,  for 
sanitary  sewage-disposal  plant.     Noted  Oct.  7  and  14. 

Tex.,  Sherman — Plans  being  prepared  by  Charles  Saville, 
Engr.,  Dallas,  for  sewer  svstem  and  sewage-disposal  plant. 
Noted  Oct.  21. 

Tex..  I'valile — Plans  being  pi 
Consult.  Engr.,  Box  511.  Dallas. 
Noted   Oct.    14. 


N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  W.  J.  FTTZOERALD,  547  West  45th  St., 
New  York,  at  $10,492,  for  receiving  basins,  Nos.  1,  2,  3  and 
4.      Noted    Oct.    14. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Con- 
tracts awarded  for  sewers  in  various  streets  as  follows:  (1) 
in    llinil.  i.s  I'.iint  Ave.  to  .1.  L.  STGRETTO  CO..  20  Curtis  Ave., 

Ri'  111 i'i    II  ill,    at   $57,720;    (2)    Kimball   Ave.   to  GREEN  CON- 

TI:\i-riXi;  rn..  292  Fifth  Ave..  Brooklyn,  at  $22,847;  (3)  Herki- 
mc.  .We  i.i  .lAiVIES  H.  JOHNSON.  Heekman  and  Cliff  St..  New 
York,  at  .i;ir>.755:  (4)  Smart  Ave.,  to  GItEEN  CONTRACTING 
CO.,  at  $5,S10;  (S)  Willard  Ave.,  to  J.  L.  SIGGRRTTO  CO..  at 
$S,787.     Noted  Oct.   7. 

N.  J.,  Fairview — Bids  were  received  for  sewers  in  Lincoln 
St.  and  Wilker  St.  (low  bidders)  Bergen  Contracting  Co.,  $14,- 
9S4    and    Thomas   Cavannaugh,    $15,755.      Noted    Sept.    30. 

N.  J.,  Glen  <;airdner — Contract  for  additions  to  sewage-dis- 
posal plant  at  .Sanitorium  for  Tuberculosis  Diseases  awarded 
to  NEW  YORK  SEWAGE  DISPOSAL  CO..  New  York.  N.  Y., 
at   $15,727.      Noted   Sept.   23.' 


M. 


N.  J.,  New 

>ntclaii.  foi 
BOYLA.N', 


-Contracts  aT 


llvll. 


ila 


) — Contract  for  sewers  and 
to  CANTRELD  CONSTRUC- 
Philadelphia,  Penn..  at  $21.- 


N.     J..     Seiiisicie      I'aik  <  Mh. 

sewage  dispos.it  iil:nii  .iw.iiiU- 
TION  CO.,  21st  and  Sedgelv  ."Vv 
Sa2.      Noted    Oct.    7. 

N.  .1.,  South  ilouiKllirook — Contract  for  sewer  system 
awarded  to  .A.LLBN  ENGINEERING  CO.,  Newark,  at  $28,020. 
Noted  Sept.  30. 

31*1.,  Baltimore — Contracts  for  sewer  construction  awarded 
as  follows:  Contract  No.  IBO.  District  No.  46.  to  M.  O'HERRON 


r.iiltiii ,  ;it   ?Hl,fiOO;  contract 

iXTIXi;XT.\T.  CONTRACTING 
III  s:;j,:.iiii  contract  No.  159. 
M.Mri.l.i;i:  en..  Calvert  Bldg., 


&  SONS,   S43  Xoi  til   H. 
No.     161.    Distri.  I     .X.,      |i;,     t..    I'l 
CO..     1508  Lind.  II    A  x  .    .    l;:,Uini(.i 
District  No.   4«.  u.   l;ll^  l.i:   ,vc    Li 
Baltimore,   at   .1; 7.'..(iiiii. 

W.    Vn..    I'arkerHliurK — Contr 
&  SON,   Parkersburg,  at  $6,000. 
streets.      Noted    Oct.   14. 

X.  c.  Albemarle — Contiact  foi'  sewer  svstem  awarded  to 
ACMK    PLP.MBING    CO.,    Charlotte,    at    $20,079.      Noted    Oct.    7. 

N.  C,  Diirliani — Contract  for  sanitarv  sewers,  manholes 
and  flush  tanks  awarded  to  BLANKENSHIP,  McCLELLAND 
&  Mi:XI>E\H.\LL,  Charlotte;  contract  for  pipe  to  CHATTA- 
NO()ii.\    I '11 '10   CO.,   Chattanooga,   Tenn.      Noted   Oct.    14. 

■\lisN.,  ni<F — Contract  for  sew-er  svstem  .awarded  to  O.  C. 
EURE,   Hattiesburg,   at  about   $12,000. 

Tenn.,  Chattanoof-a — Contract  awarded  to  JOHN  NOLL.  SR.. 
Chattanooga,   at   $10,625.    for  extending  Broad   St.    sewer. 

Ohio.  Dayton — Contract  for  sewers  in  District  No.  6  award- 
ed   to  WORTH    &    P.IJ'^SSING.   at    $30,830.      Noted   Oct.    7. 

Oliio,  Hiimiltoii  —  Contract  for  storm  sewer  awarded  to 
JOHN  H,   TltlTNCK,   at   $4,266. 

lull..  Indi«naiK»liK  —  Contracts  for  sewers  aw.arded  to 
AMERICAN  CONSTRITCTION  CO.,  at  $26,499,  for  sewer  in 
Michigan  St.  and  to  GEORGE  SCHAPER  &  SON.  at  $14,257. 
foi     sewer    in    Germania    Ave.      Noted    Sept.    30. 

Mich..  Ailecan — Contract  awarded  to  H.  A.  HOXIE.  Grand 
Rapids.   1)>    Board  of  Public  Works  for   north   side   sewer. 

III.,  lliirion— Contract  awarded  to  WILLIAMS  &  TOWN- 
SEND.   Marion,  at   $12,925,    for  sanitary   sewer   system. 

111.,  Salem — Contract  awarded  to  FR.\NK  MANULLA.  Niles. 
for   sanitar.v   sewer   s.vstem.      Noted    Sept.    2. 

•WIm..  .\.«hlan<l — (Official) — All  bids  received  Oct.  14  for 
sewers   rejected.      W.   C.    Morris,    City   Clk.      Noted   Oct.    7. 

A\i.s.,  ^laiiitowae — Contract  for  concrete  sewer  awarded  to 
A.   H.   PITZ,  at   $5,388.     Noted   Oct.   21. 


AVaNh..  Seattle — (Official)  —  Boar 
postjioned  final  action  for  outfall  si 
about  six  months.     Noted  Sept.  30. 


Calif..    .Vuhnrn — Election    will 
$15,0110  bonds  for  extending  sewe 

ralif.,    San    IlieKo — Bids    will    be    received    fo 
Ocean  I^each  sewer  system. 

Calif.,  Santa  Monica — City  Engir 
Citv  Council  estimating  cost  of  stori 
000. 

<lue..  Ste.  .Vxathe  lien  Montx — CJuimet  &  Lesage,  76th  St, 
Gabriel  St..  Montreal,  prepared  plans  for  sewage  pumping 
plant.      Estimated    cost,    $125,000. 

Council   contemplates   storm    sewer   on 

g     received    by    A.     ^Muri-ay, 

.\lta.,  Kilmonton — (Official) — We  have  been  informed  that 
election  will  not  be  held  to  vote  on  $250,000  bonds  for  sew- 
age-disposal  pLant  as  stated  in  our  issue  of  Sept.   30. 

lililH  In  anil  ContraetM  Awarileil 
N.  Y.,  Albany — Contract  awarded    to   R.      D.   WOOD.   Phila- 
delphia. Penn.,  at  $80,900,  for  pumping  station  at  Tivoli  St.  for 
sewer  system. 


Iowa,  Sionx  City — Contract  for  North  Morningside,  sewer 
svstem  awarded  to  S.  T.  LEBDER,  at  about  $11,000.  Noted 
Sept.    29. 

Minn..  Coknto — Contract  for  si'wer  svstem  awarded  to  IS- 
TRPP  .<t  (1DSON,  CITY  HALL,  Minneapolis,  at  $5,150.  Noted 
Sept.  23. 

Minn.,  St.  I'anI — Contract  for  sanitarv  sewer  svstem  award- 
ed to  O'Neil  «r  Preston.  St.  Paul,  at  $24,645,  cancelled  as  no 
mone\-  is  available  in  sewer  maintenance  account  of  gen- 
eral  fund.     Noted  Oct.   7. 

Mont..  « hite  .Sniiihur  Springs — Contract  awarded  to  J. 
Ki':LLI-:Y.    Judith   Gap.    at   $4,000,    for   sewer  work. 

Ore..  Forest  Crove — Contract  for  sanitarv  sewer  system 
awarded  to  EI>LIOTT  CONTRACTING  CO..  Portland,  at  $58.- 
448.      Noted    (let.   21. 

Calif..  Conipton — James  Kennedv,  Washington  Bldg.,  Los 
Aug. lis.  at  $42,462,  submitted  lowest  bid  fur  sewer  system. 
Noted    Oct.    7. 

Calif.,    Sacrament) 

CONSTRI'CTIOX    CO 
Blauth   tract. 

Calif..    Stoektci 

and  Madison  St.  : 
at   $26,008. 


N.  Y..  New  York — (Borough  of  Brooklvn) —  (Official)  — 
Rrank  Merindino.  556A  17th  St.,  Brooklyn,  low  bidder  at 
SOr',  for  sewer  in  Kings  Highway  from  East  16th  St.  to  East 
17th  St. 


Out..  :«linii<'o — (Contracts  awarded  to  HARVEY  STEWART 
&  CO.,  Nova  Scotia,  at  $64,493  water  and  sewer  systems  and 
puniiiiiii;  station  and  to  F.  F.  FRYE,  Toronto,  at  $15,253  for 
ilisposnl    plant.      Noted   .Vug.    12. 


OrtoLur  2S,  l!n.) 


I-:  N  V,  1  i\  K  E  II 1  N  (J     N  ]•:  w  s 


■iWI 


Out..  Mew  Toronto— Contracts  awarded  to  HARVEY 
STKWART  &  CO.,  Nova  Si-otia,  for  sewer  and  wati>r  mains, 
at  $59,064  and  for  ininipinK  station.  $.■>.! a!i.  lo  ]•',  V.  I'^ltYIO.  To- 
ronto, for  sewasi'  disposal  plant  at  $15,253  and  to  ONTAUIO 
SKWKR    PIPE   CO.,   Toronto,    for   pipi.      Noted   July    29. 

Out.,  Torouto — See  item  under  "Streets  and  Roads." 

Giirbfi|;re 
Pro|ioN<Ml    Work 

V.  J.,  Glen  Hldjire — City  Council  received  plans  tor  erarbage 
incinerator.      Estimated    cost,    $13,000. 

N.  J.,  Nutley — Election  will  be  held  Nov.  2  to  vote  on 
bonds  for  garbage  incinerator.     Noted  Sept.  23. 

Minn.,  nnluth — Plans  beinp  prepared  for  garbage  inciner- 
ator. Estimated  cost,  $r)0,000.  James  A.  Farrell,  Comr.  of 
Pub.   Wks.      Noted   Oct.    21. 

Mo..  KiinxnN  City — Council  contemplates  garbage  inciner- 
ator.     Estimated    cost,    $400,000. 

UldM  In  nnd  CoutrnctM  Annrded 
X.  J..  Xeiviirk — Bids  received  Oct.  21  by  Board  of  Street 
and  Water  Commissioners  for  collecting  and  disposing  of 
refuse  for  five  years  as  follows:  Newark  Paving  Co.,  New- 
ark. $S9S,200;  Henry  Van  der  Roest,  Newark,  $1,298,250,  and 
J.  T.  Shanley,  Newark,   $1,195,000.     Noted  Oct.   14. 

S'I'UKK'I'S    AXIJ    KU.\DS 
l*r4i|»<iNe4l    Mork 

-\.  Y.,  .41bany — (Official) — Bids  will  be  received  until  1  p.m., 
Nov.  11,  by  Edwin  Dulley,  Comr.  State  Highways,  for  road 
work  in  various  counties.      (See  adv.) 

>".  Y.,  Hudson — Bonds  for  $29,000  for  streets  voted. 

Jf.  Y.,  »n-  York — (Borough  of  Brooklyn)  —  (Official)  — 
Bids  will  he  received  by  L.  H.  Pounds,  Borough  Pres.,  Room  2, 
Borough-  Hall,  until  11  a.m.,  Nov.  4,  for  repairing  sidewalks 
on   various   streets. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — • 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Room  2032,  Municipal  Bldg.,  until  2  p.m.,  Nov.  5,  for  regulat- 
ing and  repaying  various  streets  and  avenues  of  the  bor- 
ough. 

\'.  J.,  Camden — Board  of  Chosen  Freeholders  of  Camden 
County  plans  to  repave  Camden-Moorestown  Turnpike  be- 
tween   34th    and    37th    St. 

X.  J..  Uaekennack — P.iils  will  be  received  bv  Board  of 
Chosen  Freeholders  of  Bergen  County  until  Oct.  29  for  paving 
portions  of  Essex  St. 

X.    J.,    New 

until    10    a.m.. 


4wiok — (Official) — Bids  will  be  received 
9,  by  Asher  Atkinson,  City  Engr..  for 
with    brick,   asphalt    block   or   warrenite. 


X.  J.,  Newton — Bids  will  be  received  by  Board  of  Chose 
Freeholders  of  Sussex  County  until  Nov.  ll  for  improving 
number  of  macadam   roads.      Noted   Oct.   21. 


have  been  informed  that 
aving  Howard  and  Tenth 
L4.      C.    D.    Weirbach,    Citv 


I 


Penn,  Allentown — (Official) — W 
the  city  will  not  receive  bids  for 
St.  as  stated  in  our  issue  of  Oct. 
Engr. 

Penn.,  Pittsbur|i;'h — Bids  will  be  received  by  County  Con- 
troller until  10  a.m.,  Oct.  29,  for  improving  Beatty,  Clinton  and 
Frankfort    Rd. 

Md.,  Bnltiniore — Bids  will  be  received  by  County  Clerk 
until  Nov.  3  for  grading  5.21  miles  of  road  between  H.  D.  Gib- 
sons and  E.  K.  Jesses  and  2.93  miles  between  Castle  Run  and 
Top  Copper  Ridge.  H.  P.  Coleman,  Richmond,  State  High- 
way  Comr. 

Ya.,  Norfolk — (Official) — Bids  will  be  received  until  1  p.m., 
Nov.  4.  bv  Board  of  Control  for  paving  work  on  Granby  St. 
\y.  H.  Tavlor,  Jr.,  City  Engr.      (See  adv.) 


\Y.  Ya.,  AVheelinif — Bids  will  soon  be  received  for  paving 
13th  Ave.  from  Fifth  to  Sixth  St.,  E.,  Fifth  St.  from  13th  Ave. 
to  North  Blvd..  alley  between  Artisan  Ave.  Fourth,  19th  and 
20th  St..  11th  Ave.  between  Shelton  Ave.  and  16th  St.,  9th  St. 
from  11th  to  13th  Ave. 

N.  C,  BryNon  City — Bids  will  be  received  until  Nov.  1  by 
T.  JI.  Howerton.  Engr.,  for  grading  about  6.5  miles  along 
Creek  to  .\lmond  and  nine  miles  of  highway  from  Swain  to 
Macon    county   line. 

N.  C,  Franklin — Election  will  be  held  Nov.  16  in  Macon 
County,  Cowee  Township,  to  vote  on  $15,000  bonds  for  improv- 
ing a  number  of  roads. 

!«.  C.  KiuK' — Election  will  be  held  Nov.  16  in  Yadkin  Town- 
ship to  vote  on  bonds  for  i"oad  construction. 

N.  C,  Shelby — Citizens  voted  $30,000  bonds  for  road  work 
in  Cleveland  County.     Noted  Sept.  23. 

Pla.,  Ft.  Myers — Citizens  of  Lee  County  voted  $350,000 
bonds  for  portion  of  Tamiami  Trail  from  Ft.  Myers  to  Dade 
county  line. 

Fla.,  Ft.  Pieree — Bids  will  be  received  until  Nov.  2  by 
Commissioners  of  St.  Lucie  County  for  hardsurfacing  Fells- 
mere-Sebastian   Rd.      J.    E.   Fultz,   County   Clk.      Noted   Oct.    21. 


i  will  be  received  until  Nov.  1  by  J.  H. 
of  Lake  County,  for  2i/4  miles  of  road- 
.ith     fill    and     bridge    across     marsh     at 


Fla..  Tavares — Hi 

Compton.  Chn.,  Conn 
way  in  connection 
Clermont. 

Fla.,  Titnsvllle — Bids  will  be  received  until  Nov. 
Commissioners  of  Brevard  County  for  about  6S  miles  oi 
Estimated   cost.    $150,000.      S.   A.    Osteen,   Chn. 


.MIms.,  (irreuwood — Citizens  voted  $7,500  bonds  to  pave  Car- 
rollton  Ave.  from  Yazoo  &  Mississippi  Valley  R.R.  to  cor- 
porate  limits. 

.Miss..  Koseiusko — Bids  will  bo  received  until  Nov.  1  by 
J.  II.  Oliver,  Clk.,  County  Bd.  of  Supervs.  for  sale  of  $uO,0(iO 
bonds  for  roads  in  District  No.  1. 

La.,  .Monroe — Bids  will  be  received  by  H.  D.  Apgar,  -Mayor, 
until  Nov.  5,  for  approximately  37,000  sq.yd.  gravel  with  tarvia 
top  and  24, son  ft.  of  curb  and  gutter. 

Tenu.,  ChattanooKn — ICngineering  Department  of  Hamilton 
County  preparing  estimates  as  to  cost  of  constructing  approxi- 
mately two  miles  of  concrete  roadway  on  Chattanooga- 
Graysville   pike   and   Chattanoogo-lJiiyton   pike. 

Teun.,  KinKston — Bonds  for  $32,000  voted  for  roads  and 
pike  in  Fifth  District  between  Kingston-Rockwood  pike  and 
Hood's   Landing. 

Ky..  liellevue — (Newport  post  office) — Election  will  be  held 
Nov.  2  to  vote  on  $23,000  bonils  to  improve  Tavlor  Ave.  from 
Fairfield    to  Urandview   Ave.      Noted    Oct.   21. 

Ky..  .Mnrunnlleld — Contract  will  soon  be  awarded  for  con- 
structing llniontown  and   lioxville  Rds. 

Oblo,  Cincinnati— Frank  Krug,  City  Engr.,  submitted  re- 
port to  City  Council  estimating  cost  of  improving  various 
streets  as  follows:  Marshall  Ave.  from  Spring  Grove  to  Cole- 
rain  Ave.,  granite,  $9,423:  Selim  Ave.  from  Westwood  to  lionell 
Ave.,  bituminous  macadam.  $21,461;  brick.  $28,241,  granite. 
$38,281;  Colerain  Ave.  from  Bank  to  York  St..  and  fi-in.  water 
main    asphalt.    $11,084.    bitulithic.    $11,174. 

Ohio,  Granville — (Offlcial)^Bids  will  be  received  by  Roe  E. 
Morrow,  Village  Clk..  until  noon,  Oct.  28,  for  draining,  curb- 
ing and  paving  Hroadway  St.  from  east  corporation  line  to 
west  corporation  line.      (See  adv.) 

Ohio.  Newark— Bids  will  be  received  l)v  W.  C.  Christian. 
Dir.  of  Pub.  Ser..  until  noon,  Oct.  29.  for  paving  roadway  of 
Park  Ave.  and   lesurfacing  Hudson  Ave. 

Ohio.  Kanesville — (Ollicial) — Election  will  be  held  Nov.  2 
to  vote  on  $22,250  bonds  for  paving.     Noted  Oct.   14. 

Ind.,  iiloonilieid — Bids  will  be  received  bv  Commissioners 
of  Greene  County  until  2  p.m..  Nov.  2.  for  macadamized  road 
in    Fairplay   Township.     G.   E.  Kidd,   Audr. 

Inil..  Illooniinurton — Bids  will  be  received  by  Commissioners 
of  .Mcmicie  County  until  2  p.m..  Nov.  2,  for  roads  in  Van  Buren 
and   Wasliinyton   Townships.     W.  F.  Kinser.   Audr. 

Ind.,  Diiniille — Bids  will  be  received  bv  Commissioners  of 
Hencliii  k.s  County  until  10:30  a.m.,  Nov.  5,  for  roads  in  Center 
and  Jliddle  Townships.     L.  W.  Borders.  Audr.     Noted  Sept.  '.". 

Ind..  Delphi — Bids  will  be  received  by  Commissioners  of 
Carroll  County  until  12  a.m..  Nov.  2,  for  constructing  roads  in 
Jefferson.  Deer  Creek.  Monroe  and  Rock  Creek  Townships.  M. 
G.   Haun,   Audi-.      Noted   Sept.   9. 

Ind..  lOvaiisville — Bids  will  be  received  by  Commissioners 
of  Vanderburgh  County  until  10  a.m.,  Nov.  4,  for  macadam 
road  in  Pigeon  Township.      C.  P.  Beard,  Audr. 

Ind..    Ft. 

Ave.    fron 

Ind..  Fowler — Bids  will  be  received  until  1  p.m.,  Nov.  1.  by 
Commissioners  of  Benton  County,  for  road  in  Balboa  Town- 
ship.     W.    Mankey,   Audr. 

Ind.,  Goshen — Bids  will  be  received  until  2  p.m.,  Nov.  1.  by 
Commissioners  of  Elkhart  Count>',  for  concrete  road  in  Har- 
rison Township.  John  W.  Brown,  Audr.  Noted  Sept.  16  and 
Oct.    14. 

Ind.,  t;reeneastle — Bids  will  be  received  until  2  p.m.,  Nov.  1. 
by  Commissioners  of  Putnam  County,  for  macadam  road  in 
Greencastle   Township. 

Ind..  (;reensburK- — Bids  will  be  received  by  Commissioners 
of  Decatur  County,  until  1  p.m..  Nov.  1,  for  road  in  Wash- 
ington Township.     L.  W.   Sands,  Audr. 

Ind.,  Indianapolis — Board  of  Public  Works  plans  to  pave 
South  Capitol  Ave.  between  Merrill  and  McCarty  St.  Esti- 
mated cost,   $10,694. 


Ind.,   Marti 

2,    by    Commi 
Township.     S. 


nsville — Bids  "will  be  received  until  12  a.m..  Nov. 
;sionei-s  of  Morgan  County  for  road  in  Brown 
Watson,   Audr. 


Ind.,  Mnneie — Bids  will  be  received  by  F.  M.  Williams. 
Audi'.,  Comrs.  of  Delaware  County,  until  10  a.m.,  Nov.  3,  for 
two  roads  in   Liberty   Township. 

Ind.,  New  .\lbnny — Bids  will  be  received  until  10  a.m.,  Nov. 
11,  by  Commissioners  of  Floyd  County  for  constructing  10,200- 
ft.   of  road   in   New   Albany  Township. 


Ind.,   Noblesville — Bids   will    be    received    b 
of    Hamilton    County    until    10    a.m.,    Nov.    2, 
roads    in     Fall     Creek,     Wa>'ne,     Washington 
Townships.     W.   O.   Horton,    Audr. 

Ind..  Peru — Bids  will  be  received  by 
Miami  County  until  12  a.m..  Nov.  8.  for  co 
Township.      F.    K.    McElheny,    Audr. 


Con 


for 


missioners 
nstructing 
nd    Noblesville 


Ind..  Petersburis — Bids 
2.  b\'  Commissioners  of  Pik 
Township.      John    D.    Gray, 


ivill  be  received  until  2  p.m.,  Nov. 
i-  County,  for  rock  road  in  Jefferson 
Audr. 


Ind..  Plymouth — Bids  will  be  received  until  1:30  p.m.,  Nov. 
2.  bv  Commissioners  of  Marshall  Countv,  for  three  roads  in 
German    Township.      G.    F.    McCoy,    Audr. 

Ind..  .Shelbyvllle — Bids  will  be  received  until  10  a.m.,  Nov.  3, 
by  F.  ^\■.  Fagel.  -Audr,.  Comrs.  of  Shelby  County,  for  two  roads 
in  Washington  Township. 

Mich..  Houuhton — County  Board  of  Supervisors  will  ask  for 
an  appropriation   of  approximately   $100,000   for  roads  in   1916. 

Mich..  Reeman — Citizens  voted  $35,000  bonds  for  gravel 
road  in  Sheridan  Township. 

III.,  Des  PInines — Bids  will  be  received  about  Nov.  1  by 
John  A.  Bell.  City  Clk.,  for  4.500  sq.yd.  of  concrete  pavement. 

Noted  Oct.   14. 
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III.,  SprioBBeld— (Official)— Bids  will  be  received  =it  office 
of  State  Highway  Commission  until  11  a.m.,  Nov.  i,  toi 
approximatelv  4,140  ft.  of  State  Aid  Highway  in  Sangamon 
County.      Estimated  cost.   $14,460. 

Knn..    MnryKvllle— Bids    will    be    received    by    R.    F.    Gallup. 
Countv  Engr..  until  noon.  Nov.  4,  for  grading  %  mile  of  road. 
Knn.,    PlttxburB — Citizens   contemplate    rock    road    between 
Pittsburg  and   Kansas  City. 

Kaii„  Toiieka — Contract  will  be  awarded  about  next  spring 
for  paWng  Kent  Rd.  Work  includes  about  23  000  sq.yd.  of 
pavement  and  curbing.     Walter  J.  Arnold,  County   Engr. 

Mo  llolivnr— Election  will  be  held  Nov.  2  in  Polk  County, 
HumasviUe  Special  Eight  Mill  Road  District,  to  vote  on 
$30,000    bonds    for    road    improvements. 

Mo.  HlBKinHVille — Contract  will  soon  be  awarded  for  about 
eight  blocks  of  vertical  fiber  brick  pavement  on  concrete 
base  and  114   miles  curb  and  gutter. 

Mo.,  Jefferson    City— (Official)— Election    will   be   held    Nov. 

9  to  vote  on  $100,000  bonds  for  roads.     Noted  Sept.  2  and  Oct.  7. 

Mo      KnnMaN   City — Property    owners    contemplate    reducing 

grade  "on  Main  St.     Estimated  "cost  between  $150,000  and  $200,- 

000.     Curtis  Hill.  City  Engr. 

Mo.,  Pittsvllle — Citizens  contemplate  rock  road  across 
Johnson  County. 

Mo.,  SprtnBlleld— All  bids  received  for  nine  miles  of  .roads 
in  Ingram  Special  Road  District  rejected.  New  bids  will  be 
received.     Estimated  cost,  $20,000. 

Tex..  HntesvlUe — (Offlcial)— Citizens  voted  $15,000  bonds 
for  road  improvements  in  Zavalla  County.     Noted  Oct.   7. 

Tex..  Beaumont — Bids  will  be  received  about  Nov.  19  for 
11  miles  of  road  between  Hardin,  Liberty  and  Jefferson  Coun- 
ties. 

Tex..  Belton — Road  bonds  for  $250,000  for  roads  in  Bell 
County  Road  District  No.  10  approved  by  Attorney  General, 
Austiti. 

Tex..  Columbns  —  Report  has  been  submitted  estimating 
cost  of  4  9  miles  of  gravel  road  between  Houston  and  San  An- 
tonia  at  $100,000. 

Tex.,  Coruicana — Citizens  voted  $S0,000  bonds  for  street 
improvements.     Noted  Sept.  23. 

Tex.,  Dallas  —  Bryan  Parkway  will  be  paved  between 
Greenville  Rd.  and   Munger  Blvd. 

Tex..  EI  PaKO — Citizens  of  El  Paso  County  voted  $300,000 
bonds  for   road    work.      Noted  Sept.    23. 

Tex..  Orance — Election  will  be  held  Nov.  20  in  Precinct  No. 
4   to  vote  on   $50,000  bonds  for  roads  and  bridges. 

Tex..  Rusk — Election  will  be  held  Nov.  Ifi  in  Cherokee 
County  Road  District  No.  1  to  vote  on  $150,000  bonds  tor  road 
construction. 

Okla..  Clinton — City  has  postponed  paving  Frisco  Ave.  in- 
definitely.    Noted  Oct.  7. 

Okla.,  Okniuleee — Citv  Commissioners  plan  an  expenditure 
of  about  $50,000  for  paving  South  Morton  Ave.,  South  Okmul- 
gee and  South  Alabama  St. 

Idaho,  I.ewiston — Citizens  of  Nez  Prece  County,  Road  Dis- 
trict Nos.  3  and  2fi  voted  to  construct  road  from  Lewiston 
to  Washington  State  line,  about  11  miles. 

■Wash.,  Aberdeen — City  Council  plans  an  expenditure  of 
about  $16,000  for  improving  Curtis  St. 

Wash.,  Coquille — Contract  will  soon  be  awarded  for  Coos 
Bay-Coquille    Rd.      Estimated    cost,    $35,000. 

W'ash.,  Seattle — Commissioners  of  Kintr  Countv  will  soon 
award  contract  for  grading  and  gr;i  \ .  !iiii_'  H_  iiiiI.k  ot  liiijn- 
wav  east  of  Enumclaw  to  connect  wiih  .Mn  l.lhm  I'nss  Hiftli- 
way  and  for  two  miles  of  highwa\  Ijttwei-ii  .\ew,joit  and 
Hazelwood. 

AVash.,  Spokane — County  Commissioners  will  soon  .Tward 
contract    for   35   miles   of  roads. 

Ore.,  Portland — Plans  being  considered  for  extending  Wil- 
liam Ave.  from  connection  with  railway  bridge  and  Broadway 
Bridge    to    Interstate    Bridge.      Estimated    cost,    $70,000. 

Ore.,  Salem — State  Highway  Commission  has  appropriated 
$175,000  for  improving  highways  in  'Wasco,  Crook,  Columbia 
and  Jackson  Counties. 

Calif..  Arcadia — Bids  will  be  received  by  George  E.  Grimes, 
•Citv  Clk.,  until  Nov.  4.  for  about  16  miles  of  oiled  macadam 
roadway  and  10,noO-ft.  of  concrete  curb  and  gutter.  Noted 
Oct.    23. 

Calif.,  Bakersfleld — Bids  will  be  received  by  County  Board 
of  Supervisois  until  Nov.  1  for  paving  one  mile  of  Brundage 
Lane  and  three  miles  of  Bellview   Rd. 

Ont.,  Ottawa — An  expenditure  of  $600,000  planned  for  ma- 
cadam highwav  to  .St.  Lawrence  River,  the  cost  to  be  borne  by 
the  city,  government  and  towns  and  villages  through  which 
it  will  pass. 

Ont..  York — Bids  will  soon  be  received  for  paving  Lauder 
nnd  Glenholme  Ave.  Estimated  cost,  $8,000.  F.  Barber,  57 
Adelaide   St.,    E.,   Toronto.    Engr. 


Alta..  Beverly — By-law  will  be  voted  on  Nov.  6  to  provide 
;10,000   for   clearing   and    grading   streets. 

Bids  In  and  Contracts  Awarded 
Mass..  Boston — Bids  were  received  by  State  Highway  Com- 
mission for  asphalt  macadam  road  in  Grafton  and  Upton 
PS  follows:  Perini  Construction  Co.,  Ashland,  $48,103;  Charles 
E.  Home,  Millburv,  $50,056;  Alco  Contracting  Co.,  Boston, 
§54,471. 

Mass.,  Taunton — (Official) — Citv  will  pave  a  number  of 
streets  by  day   labor.     Estimated  cost,   $14,300.     Noted  Oct.  14. 

N.  Y..  Herkimer — Lowest  bid  received  for  road  from  Eagle 
Bay  to  Big  Moose  was  that  of  B.  F.  S.  Co.,  Herkimer,  at  $48,- 
S03". 

v.  Y.,  New  York — (Offlcial) — (Borough  of  Bronx) — Con- 
tracts for  paving  awarded  as  follows:  Powell  Ave.  from  Tre- 
mont    to    Zerega    Ave.    to    BURNSIDE    CONTRACTING    CO.,    at 


$12,105;  Walker  Ave.  from  intersection  of  Westchester  Ave. 
and  former  Main  .St.  to  easterly  terminus  of  land  acquired 
for  West  Farms  Rd.  to  Eastern  Blvd.,  to  ANABEL  CON- 
STRUCTION CO.,  at  $76,333;  Rosedale  Ave.  and  Kingsbridge 
Terrace  to  MUNICIPAL  ASPHALT  CO.,  at  $5,124  and  $4,323 
respectively.      Noted   Oct.    21. 

N".  Y.,  Xew  York — (Borough  of  Brooklyn — (Official) — Low- 
est bids  for  improving  Bridge  St.  from  Sands  to  Nassau  St. 
and  regulating,  grading,  curbing  and  laying  sidewalks  en 
Ditmas  Ave.  from  East  87th  St.  to  Ralph  Ave.,  Ralph  Ave. 
from  northeasterly  side  of  S5th  St.  to  Old  Canarsie  Ave.  and 
East  S3rd  St.  from  Ditmas  Ave.  to  Old  Canarsie  Ave.  submitted 
by  Charles  A.  Myers  Construction  Co.,  at  $6,804  and  M.  T. 
Maher,   at  $9,932. 

N.  Y.,  JVew  York — (Borough  of  Manhattan)  —  (Official)  — 
Low  bids  received  Oct.  19  for  improving  various  streets  and 
avenues  of  the  city  were  as  follows:  27th  St.  from  Lexington 
to  Madison  Ave.,  39th  St.  from  Park  Ave.  to  Broadway  and 
from  Sth  to  11th  Ave..  65th  and  66th  St.  from  Amsterdam 
to  West  End  Ave.,  Aztec  Asphalt  Co.,  Inc.,  90  West  St.,  New 
York,  at  $7,084,  $36,686  and  $12,663  respectively;  95th  St.  from 
Madison  to  Fifth  Ave.,  Cleveland  Trinidad  Paving  Co.,  Flush- 
ing, N.  Y.,  at  $3,563;  35th  St.  from  West  Side  of  Madison  Ave. 
to  East  Side  of  Sixth  Ave.,  37th  St.  from  First  to  Second  Ave., 
38th  St.  from  Madison  to  Sixth  Ave.,  Sicilian  Asphalt  Paving 
Co..  41  Park  Row,  New  York,  at  $9,076,  $5,598  and  $9,816 
respectively;  124th  St.  from  First  to  Third  Ave.,  Columbus 
Ave.  from  84th  to  96th  St.,  Barber  Asphalt  Paving  Co.,  V/ool- 
worth  Bldg..  New  York,  at  $9,776  and  $36,319  respectively; 
Eighth  Ave.  from  119th  to  125th  St.  and  from  Seventh  to 
Eighth  Ave.,  Asphalt  Construction  Co.,  298  Broadway,  New 
York,  at  $50,767;  Perry  St.  from  Greenwich  to  West  St..  W.  J. 
Fitzgerald,  547  West  45th  St.,  at  $9,509;  179th  St.  from  North- 
ern to  New  Haven  Ave.,  Barber  Asphalt  Paving  Co.,  Wool- 
worth  Bldg.,   New  York,  at  $2,579.      Noted   Oct.   14. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  regulating  and  repaving  East  18th  St.  from 
Broadway  to  Fourth  Ave.  awarded  to  W.  J.  FITZGERALD,  547 
West  45th  St.,  New  York,  at  $5,412.     Noted  Oct.  21. 

X.  Y.,  New  York — (Borough  of  Queens)  —  (Offlcial) — Low 
bids  received  Oct.  5  for  improving  Jerome  Ave.  from  Boyd  to 
Greenwood  Ave.  and  South  Ave.  from  New  York  Ave.  to 
Rockaway  Turnpike  were  from  William  T.  Maxwell  and  Peace 
Bros.,  for  furnishing  and  delivering  200,000  gal.  of  road  oil 
from    Warner-Quinlan   Asphalt   Co.      Noted   Sept.    30. 

N.  J..  Newark — Contract  for  paving  North  Sixth  St.  award- 
ed to  OLENFIELD  CONSTRUCTION  CO.,  at  $8,332.  Nott-d 
Sept.    23  and  Oct.   14. 

N.  J..  Newark — Contract  for  improving  Essex  Ave.  from 
Summit  to  Warren  St.  awarded  to  W.  T.  CHRITCHFIIi;LD, 
Jersey  City,  at  $23,850.     Noted  Sept.  30  and  Oct.  14. 

N.  J..  Newark — Contract  for  paving  Lyons  Ave.  awarded  to 
NORTHERN   CONSTRUCTION    CO.,    Newark,    at    $62,970. 

Del..  AVilmington — Contract  for  stone  road  on  Kennett  Pike 
awarded  to  I.  J.  HOLLINGS'WORTH,  Elsmere.  at  $17,49.^. 
Noted  Oct.   7. 

Md..  Sniishury — Contract  for  two  miles  of  State-Aid  high- 
way ujjon  or  along  Salisbury-Anderson's  Hill  Rd.  awarded  to 
JUNIATA  CO..  410  Empire  Bldg.,  Philadelphia,  Penn.,  at  $13.- 
035.      Noted    Oct.    7. 

W.  Ya..  .Vdamston — (Offlcial) — Contract  for  grading,  paving 
and  curbing  Pike  St.  awarded  to  SISLER  &  MORSE,  Marietta, 
Ohio.      Noted  Oct.   14. 

AV.  Va..  Monndsville — Contract  for  improving  Grant  Ave. 
and  Fourth  St.  awarded  to  STRINGER  &  SPRINGER.  Wheel- 
ing at  about   $7,000.      Noted   Oct.   7. 

Tenn..  Blountville — Contract  for  grading,  draining  and 
macadamizing  roads  awarded  to  PATTON  BROS.,  Bluff  City. 

Kt.,  Newport — (Offlcial) — Contract  for  paving  Tenth  St. 
awarded  to  SCHOOLFIELD  &  JONES,  Newport,  at  $9,478. 
Noted  Oct.  14. 

Ky..  ■\Villiamsburs — Contract  for  xoad  from  Williamsburg 
to  McCrearv  County  line,  about  12  miles,  awarded  to  A.  CAR- 
SON, Knoxville,  Tenn. 

Ohio.  BexleT — Contract  for  paving  Main  St.  awarded  to 
GEORGE  H.   HEFFNER  &  SON,   Celina,  at   $37,375. 

Ohio.  Cincinnati — (Offlcial) — Contract  for  improving  West 
Sixth  St.  awarded  to  HENKEL  &  SULLIVAN,  Cincinnati,  at 
$80,918.     Noted  Oct.  7. 

Ohio.  Cincinnati — (Official) — Contract  for  improving  Wayne 
Ave.  from  Stewart  Ave.  to  Martin  Rd..  SpringheUl  Township, 
awarded  to  PAUL  MENGER.  Cincinnati,  at  $6,770.  Noted 
Sept.  30. 

Ohio.  Columbus — Lowest  bid^  received  by  County  Commis- 
sioners for  improving  various  roads  were  as  follows:  Frantz 
Rd.  in  Washington  Township,  R.  W.  McCoy.  Columbu?,  at 
$5  971-  McCov  Rd..  Perrv  Township,  J.  M.  Snoufter.  Columbu.s, 
at'  $1(1311;  Miller  Rd.,  Perry  Township,  Wilson  Contracting 
Co  Newark,  at  $5,028;  Ryan  Ave.,  Franklin  Township,  High- 
wav Contracting  Co.,  Columbus,  at  $.5  275;  Cambridge  Rd 
Perry  Township,  Wilson  Construction  Co.,  at  $8,350.  Noted 
Sept."  23. 

Ohio.  Toledo — Contract  for  repaying  Ontario  St.  awarded  to 
H.  P.  STREICHER  CO.,  at  $30,186. 

Ind..  Bedford— Contract  for  Bedford-Oolitic  3^-  rSViV^'?-^!: 
Crete  bridge  across  Salt  Creek  awarded  to  EWING  SHIELDS. 
Seymour,  at  $61,916. 

Ind.,  La  Porte — Contract  for  Schultz  Rd.  in  Dewey  Town- 
ship awarded  to  LOUIS  MARTINE,  at  $12,424. 

Ind..  Vincennes — Contract  for  two  roads  awarded  to  W.  E. 
RUBLE  and  K.  JESSE  WILLIAMS,  at  $4,200  and  $2,190  re- 
spectively. 

Ind.,  Vincennes- Contract  for  W.  C.  Secrest  gravel  road 
awarded   to  W.   L.    EN.SLEY,    at   $8,114. 

Ind..  •\Vinaniac — Contract  for  gravel  road  awarded  to  JOHN 
W.    BLAIR,   Winamac,   at   $8,265. 

III..  Alton— Contract  for  paving  Summit,  Mill  and  West 
Fourth   St.   awarded   to  M.  BURKE.   Alton,   at   $1,,493 
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Minn.,  HililiiiiB— Contiaot  for  Malmquist  Ril.  awanlod  to  G. 
MAL.Mcjl'IST. 

■Vlinii.,  L.Utlf  KnIlH — Contiiiit  for  repairinp  roiid  aloriK  lino 
l.,tu..n     l.ittle    Falls    and    Uelle    I'ralrie    awarded    to    C.    A. 

MAT  I  I  i:\VSON. 
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Kun..  Coiit'ordia — Contract  for  40,000  sq.ft.  of  sidewalk.s 
awarded  to  FRANCOUEK  BROS. 

Mo.,  KnnMiiN  City — Contract  for  pavlnp  West  l^lth  St. 
awarded  to  J.  E.  WELSH.  1122  East  Gillhani  St..  Kansas  Citv. 
at  $5,358;  South  Woodland  Ave.  to  WILLIAM  HAUTE,  311 
Midland    Bldg.,    Kansas  City,   at   $G,64fi. 

Mo.,  St,  Jc-teph — Contract  for  pavinK  1  Ith  St.  from  Powell 
tM  (Jrand  Ave.  awarded  to  YOUNG  HUOS.  CONSTUUCTION 
I'O.,  at  $15,662. 

Ark,,  Conwny — Contract  for  approximately  13.000  sq.yd.  of 
paving  in  District  No.  4  awarded  to  McCULLOCH  &  HALTER, 
Conway,  at  S9c.   per  sq.yd. 

Tex.,  Marshall — Contract  for  p.iving  East  Houston  Ave 
from  Lafayette  to  Albert  St.  awarded  to  B.  HAHN  CONSTRUC- 
TION CO.,   Dallas. 

Tex.,  Terrell — Contract  for  12,000  vd.  rock  asphalt  pavins? 
awarded  to  B.  HAHN  CONSTRUCTION  CO.,  Paris.  H.  T. 
Brewster,    Terrell,    Engr. 

Idaho,  Boise — (Official) — Contract  for  seven  miles  of  Idaho- 
Pacific  State  Highway  awarded  to  WHITTET  &  RELYEA, 
New   Plymouth,  at   $6,000.      Noted  Oct.   7. 

Wasih,.  Olympla — W.  G.  MulIiKan  Co..  Spokane,  at  $21,120, 
submitted  lowest  bid  for  seven  miles  of  highway  from  Col- 
fax to  Rosalia,  Whitman  County,  and  General  Construction 
Co..  Spokane,  at  $13,243.  low  bidder  for  road  on  Inland  Em- 
pire highway  in  Walla  Walla  and  Columbia  Counties  he- 
tw-een  Waitesburg  and  Dayton. 

Calif,,  Arcadia — (OfUcial) — All  bids  received  Oct.  7  for  16 
miles  of  oiled  macadam  road  and  10.000-ft.  concrete  curb  and 
gutter   rejected.     Noted  Sept.    30   and   Oct.    21. 

Calif.,  Los  Angeles — Contract  for  improving  Fourth  St. 
from  Boyle  Ave.  to  Fresno  St.  aw-arded  to  FAIRCHILD-GIL- 
MORE-WILTON   CO.,    at    $50,675. 

Calit,,  Sacramento — Contract  for  Hood-Franklin  highway 
awarded  to  CLARK  &  HENERY.  Stockton,  at  $26,000.  Noted 
Sept.    23. 

Calif,,  Santa  Ana — Contract  for  improving  Garden  Grove 
Rd.  awarded   to  O.   &  C.  CONSTRUCTION  CO.,   at   $9,400. 

Ont,,  Toronto — Contracts  for  paving  and  sewer  con.<*truc- 
tion  awarded  as  follows:  Paving  Main  St.  to  GODSON  CON- 
TRACTING CO..  at  $20,572:  Quebec.  Bridgman  and  Wells  .St 
to  CONSTRUCTING  &  PAVING  CO..  at  $23,312  and  $5,641 
respectively;  Alberta  and  Bridgman  St.  and  Goldsmith  rjrivo 
to  R.  C.  HARRI.S.  CiiJlR.  OF  WKS..  at  $3S.392;  Pelham  St.  to 
BRAYLEY  &  NICHOLSO.X.  at  $6..S31:  Alton  St.  and  Grace  Ter- 
race to  WARREN  BITUMINOUS  PAVING  CO..  at  $30,696;  sew- 
ers on  Chambers  and  Howick  St.  to  LONGO  &  GENTILE,  at 
$1,580;  Lansdowne  Ave.  to  J.  MAGUIRE,  at  $1,869;  Silver- 
thorne   and  Turnberry  St.   to  R.  C.   HARRIS,   at   $4,638. 

IXDISTRI.VI,   MOIIKS 
Proposed    WorIi 

Mass,,  Boston — Vacuum  Fumigating  Co.  will  build  fumi- 
gating plant  to  fumigate  foreign  cotton. 

Mass.,  Brockton  —  George  E.  Keith  Shoe  Co.  will  build 
chemical  laboratory  near  Auburn  St.      Estimated  cost,  $45,000. 

Mass.,  AVorcester — Packard  Motor  Car  Co.  will  build  gar- 
age, repair  shoji  and  sales  room  on  Atchison  St.  Estimated 
cost.    $60,000.      Allan   Davis,   I.,ocal  Mgr. 

R,  I.,  Pa^vtucket — George  A.  Cummings  will  build  two- 
story    brick    laundry    49x136    ft.    on    Pawtucket   Ave. 

Conn,,  Hartford — Plans  prepared  for  factory  for  Colt's  Pat- 
ent  Fire   Arms   Mfg.   Co.      Estimated   cost,    $400,000. 

Conn,,  AVaterbury — Waterbury  Farrell  Foundry  &  Ma- 
chine Co.  has  plans  for  two-story,   75xl50-ft.   mill  building. 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Offlci.^1)  — 
Bids  being  received  for  one-story,  75xl00-ft.  brick  and  sti  el 
ice-storage  plant  at  514  East  71st  St.  for  Ice  Mfg.  Co.,  1480 
Broadway.  Morteson  <St  Co.,  405  Lexington  Ave.,  Arch.  Esti- 
mated cost,    $45,000. 

N,  Y„  New  York — (Borough  of  Queens) — Mirror  Film  Co. 
will  build  motion  picture  plant  at  Glendale  Casino  Park, 
Woodhaven. 

N.  Y„  Rochester — Plans  prepared  for  two-storv  43xl00-ft. 
and  five-storv.  80xl65-ft.  additions  to  plant  of  Eastman  Kodak 
Co.      Noted    Oct.    7. 

N.  W,  Troy — Cluett  Peabody  Co..  Inc.,  will  rebuild  its 
factory.  Eight-storv,  7nxin0-ft.  building  will  be  constructed 
first.      Entire   structure    75x600-ft.      Estimated    cost,    $2,000,000. 

.N.  Y',,  Yonkers — Reliance  Motion  Picture  Corporation  plans 
studios,  power  house  and  shops  at  537  Riverdale  Ave.  Esti- 
mated cost.  $40,000. 

N.  J.,  Bayonne — (OfBcial) — Texas  Co.  will  build  service 
plant  by  own   forces.     Noted   Oct.   7. 

N.  J.,  Bloomfleld — Scott  &  Bowne  Co.,  Orange  St.,  plans  ad- 
dition.     Estimated   cost.    $40,000. 

N,  J.,  Newark — Clark  Razor  Blade  Co.  will  build  eight- 
story  factory  at  205  New  Jersey  Railroad  Ave.  Estimated 
cost.  $50,000. 

N.  J.,  Trenton — F.  W.  Devoe  &  C.  T.  Reynolds  Co..  213  New 
Jersey  Railroad  .St.  will  make  additions  to  its  varnish  plant. 
Estimated  cost.   $25,000. 

Penn.,  Philadelphia — Sauer  &  Hahn,  Arch.,  preparing  plans 
for  four-storv.  54xl00-ft.  brick  and  concrete  factory  at  1220 
Spring  St.    for   M.   Rice  &  Co.,   1220   Race  St. 

Penn,,  Philadelphia — H.  O.  Wilbur  &  Sons,  Inc.,  will  build 
six-story  130xl00-ft.  factory  and  warehouse  at  245  North 
Third  St. 


Penn,,  IMItHhurKh — Henry  Cohi'n,  Chnrlcstown,  W.  Va.,  will 
build  (Ive-story  warehouse  at  1139  I'enn  Ave.  Walter  Cohen. 
Arch.     Estimated  cost,   $50,000. 

Penn.,  Wllken-llnrre — Bids  will  soon  be  received  by  Sturde- 
vant  &  PoKgl,  Coal  Exch.inge  Bldg.,  for  one-  and  two-Btory 
machine  shop,  etc..  for  Lehigh  &  Wllkes-Barre  Coal  Co.  Esti- 
mated cost,   $250,000. 

Md.,  Mount  Airy — Bids  belnp  received  by  Bachman  Shirt 
Co.   for  two-story,   200x400-ft.    factory. 

Va.,  Norfolk — Bids  will  soon  he  received  for  90xl07x81-tt. 
hnck  and  steel  garage  for  R.  A.  Rocthke.     Herbert  W.  Slinp- 


Vo.,  Uiinhar — American  Vacuum  Can  Co.  plans  150x200 
ick    and    steel    plant.       Estimated    cost,    $400,000,      U.    G 


Fletcher  and   F.  I'.  Groscup,   interested. 

,.«   y*;-V<>"«'""'l>erport— Mound   City   Cut   Glass  Co.   will   build 

60x240-ft.    factory.      T.    J.    Sullivan,    Clarksburg,    interested. 

W.  Va„  Welch — I,  J.  Rhodes,  and  others  will  build  three- 
story  and   basement,   brick   garage. 

N.  C,  Wilson — Atlantic  Coast  Line  R.R.  contemplates  ware- 
house,  60x500-ft.      E.   B.   Pleasant  Wilmington,  N.  C.,  Ch.  Engr. 

«;a„  DouKlns — J.  S.  Scott  will  build  warehouse.  Estimated 
cost,    $10,000. 

Fla„  Tampa — Wilson  &  Toomer  Fertilizer  Co.,  Jackson- 
ville, plans  plant  at  Tampa.     Estimated  cost,  $125,000. 

La,.  New  Orleans — Bids  will  be  received  until  Nov.  9  by 
city  for  asphalt  plant  at  municipal  repair  plant.  A.  G.  Ricks. 
Comr.  Dept.  Pub.   Fin.ances. 

Ky,,  Ashland — Norton  Iron  Works  will  build  coke  byprod- 
uct  plant. 

Ky„  Winchester — John  W.  Crone.  Winchester,  prepared 
plans  for  warehouse  for  Winchester  Tobacco  Warehou.se  Co. 
Estimated   cost,   $20,000. 

Ohio.  Carthacc — (Cincinnati  post  office) — Pollock  Steel  Co 
will  build  addition.     Estimated  cost,  $10,000. 

Ohio,  Cincinnati — Modern  Foundry  Co.  will  build  addition. 
Estimated   cost.   $10,000. 

Ohio,  Cincinnati— (Official)— Bids  will  be  received  about 
Nov.  1  by  B.  T.  Wisenall.  First  National  Bank  Bldg..  for  ice 
plant  at  Price  and  Elberon  Ave.  for  City  Ice  Delivery  Co 
Noted    Oct.    14. 

Ohio.  Cleveland— Art  Metals  Mfg.  Co.  will  build  factory  on 
East   61st  St.     Robert  Cochran,   Pres.      Estimated  cost,   $10,000. 

Ohio,  Cleveland — S.  H.  Goldfein,  Reserve  Trust  Bldg.,  pre- 
pared plans  for  three-story  brick  and  steel  factory  for  Miller 
&  Becker  Co.,  5908  Woodland  Ave.     Estimated  cost,  $25,000. 

Ohio.  Columbus — (Official) — Bids  will  be  received  until  Nov 
15  by  Joseph  N.  Bradford.  Ohio  State  University,  for  two-storv 
shop  building.     Noted  Oct.   14. 

Ohio.  Dayton — Heitman  Co.  plans  65x300-ft.  cigar  factory 
on  North  Dayton  St.     Estimated  cost,  $20,000. 

Ohio,  Mansfleld — Mansfield  News  will  I  aild  four-storv  ad- 
dition on  West  Fourth  St. 

Ohio,  Toledo — Toledo  Machine  &  Tool  Co.  will  build  lO'lx 
400-ft.    addition.      Estimated    cost,    $200,000. 

Ohio,  I'rbana — I'rbana  Packing  Co.  will  make  improve- 
ments.    Estimated  cost,   $25,000.     H.  J.  Rasmussen,  Mgr. 

Ohio.  Youngstown — Youngstown  Car  Mfg.  Co.  contemplates 
addition    to   its   plant  on   Wilson   Ave.      William   Wilkoft,   Pres. 

Ind.,  Indianapolis — Packard  Motor  Car  Co.  will  build  five- 
story  service  station  at  2340  Indiana  Ave.  Estimated  cost 
$125,000. 

Ind.,  Marion — Plant  of  Sheron  Drain  Tile  Co.,  recently  de- 
stroyed  by  fire,   will  be  rebuilt.     Estimated   cost,    $30,000.' 

Mich.,  Flint — Chevrolet  Motor  Co.,  will  build  factory  for 
manufacture  of  automobiles. 

Jlich,,  Flint — Flint  Varnish  Works  plans  factory  addition. 
W.   W.    Mountain,    Pres.   and   Gen.    Mgr. 

Mich.,  MuskcBon — Campbell-Wyant  &  Cannon  Co.  has  plans 
for  foundry  at  Muskegon  Heights.     Estimated  cost,  $100,000. 

Mich..  Port  Huron — Grand  Trunk  Rv.  plans  car  repair 
shops.      Estimated    cost.    $200,000. 

III,.  Beardstown — Schultz,  Baujan  &  Co.  will  build  six- 
story,    35xl00-ft.    mill.      Estimated    cost,    $50,000. 

III.,  Chicago — Drying  kilns  of  Chicago  Maple  iS:  Oak  Floor- 
ing Co.,  2259  South  Ashland  Ave.,  recently  destroyed  by  fire 
will   be   rebuilt.      Estimated   cost,    $100,000. 

III.,  Chicago — Chicago  Steel  Foundry  Co.,  3701  South  Kedzie 
Ave.  will  build  one-story.  120xl50-ft.  foundry.  Julius  Floto, 
Arch.      Estimated  cost,  $20,000. 

HI..  Peoria — Chic  Mfg.  Co.  will  build  three-story  and  base- 
ment, 60xlS0-ft.  factory  at  Adams  and  Maple  St.  Estimated 
cost,  $40,000. 

VVis,.  Menasha — International  Wire  Works  Co.,  recently  in- 
corporated with  $35,000  capital,  will  purchase  Menasha  Base- 
ball Park  and  build  plant. 

AVis,,  MlUvaukee — Hartman  Machine  Co.  plans  one-  and 
two-story,  60xl20-ft.  factory  at  29th  St.  and  Meinecka  Ave. 
Herbst  &  Hufschmidt,  Arch. 

Iowa,  Sioux  City — Henry  F.  Weare,  Commercial  Bldg.,  will 
build  two-story  garage.  Estimated  cost,  $18,000.  Paul  C. 
Howe,  Arch. 

Co.    plans    si.x-story    cold 

Minn.,  Minneapolis — Price  Cereal  Co.  will  build  addition  to 
its    factory    at    13th    Ave.    and    Jackson    St.      Estimated    cost, 

$60,000. 

Minn.,  St,  Paul — Sperry  Realty  Co.  will  build  garage  at 
Temperance    and    Jackson    St.      Estimated    cost.    $27,000. 

Kan.,  Hutchinson — John  Shire,  Burrtort  State  Bark  Bldg., 
contemplates   salt   plant.      Estimated   cost,   $25,000. 
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Knn.,  \Vlclilta — Dunn  Kios.  Mercantile  Co.,  724  Main  St., 
will   build   two-story   reinforced-concrete   warehouse. 

Xeb„  .VtklnNun — Bids  will  soon  be  received  for  one-story 
and  basement  KaiaKO  for  K.  McMonics.  William  V.  Kerhan, 
17th  and  Fainain  Ave.,  Aich.      Kslimated  cost.   $l,'i,O00. 

Mo.,  JelVrmon  fity — Standard  Oil  Co.  plans  business  build- 
ing:, warehouse  and  garaee. 

SIo.,  St.  lioulx — I'reliminarv  plans  prepared  by  Arthur  G. 
McKee  &  Co.,  EnRr..  Cleveland,  Ohio,  for  blast  furnace  for 
Missouri   Iron    Co.      I^stimated    cost.    $.'>00.000. 

Mo.,    .SprlnKflfia — ^Vostern    CartridKe    Co. 
near  SpringfU-Id.     Kstiniated  cost,  ?400,no0. 

Tex..  DalliiM — Liinde  Air  Products  Co.,  New 
build  plant  in  South  Dallas. 

Tex.,  El  PaMU — O.  H.  Thorman  &  Co.,  prepared  plans  for 
three-storv,  104xl20-ft.  warehouse  for  John  Mulligan.  Ksti- 
niated cost,   $5."i,000. 

Tex.,  MarMlinll — Texas  &  Tacific  Rv.  will  rebuild  its  shops 
recently  destroyed   by  fire   with   loss  of  $1,000,000. 

Tex.,  Temple — Clarence  Webb  and  J.  V.  Clements  will  build 
Karag:e   at   estimated   cost   of   $20,000. 

Colo.,  Lovelnnd — Larimer  County  Cobpei-ative  Milk  Con- 
densery  Co.  will  build  factory.      Estimated  cost,   $33,000. 

Culo.,  SuBnr  City — National  Sugar  Mfg.  Co.  contemplates 
alfalfa    mill. 

I'tiih,  liOKnn — Ogden.  Logan  &  Idaho  Ry.  Co.  plans  car 
barns,  repair  shops,  freight  yards  and  passenger  .station. 
Estimated    cost,    $200,000. 

Ariz.,  rillbert — Lamara  Alfalfa  Milling  Co.  of  Colorado 
plans  alfalfa  mill.     Estimated  cost,   $l.'').O0O. 

Ore.,  .\Ntorln — Bids  will  soon  be  received  by  Nevrell,  Gos- 
sett  &  Walsh.  Si>aulding  Bldg..  Portland,  for  superstructure 
for  grain  elevator  for  Port  of  Astoria  Commission.  Noted 
Oct.    14. 

Ore..  WiiIliri«lK« — (Portland  post  office) — Shell  Oil  Co.  will 
build  addition. 

Culif.,  I.os  Aiieelex — New  York  Motion  Picture  Co.  will 
build  motion  picture  plant  at  Culver  Citv,  near  Los  Angeles. 
Thomas  H.   Ince,    Mgr.      Estimated   cost,    $20,000. 

X.  B..  jVeLson  Heserve — Erasers  Ltd.,  Carlton  St..  Frederic- 
ton,    N.    B.,    contemplates   sawmill   at   Nelson.      Estimated    cost, 

$so,oon. 

Ont„  Hamilton— Mercury  Mills,  Ltd.,  SO  I'ark  St.,  N.,  will 
build  factory.      Estimated  cost,   $250,000. 

SaNk..  Ryersoii  —  Saskatchewan  Cooperative  Elevator  Co. 
will  build   grain   elevator.      Estimated  cost,   $10,000. 

B.  C,  Port  Mooily — Port  Moody  Steel  Works,  Ltd.,  plans 
steel  plant. 

BIiIn    In    anil    ContraotM    Awarded 

X.  H..  Keene — Contract  awarded  to  .JOSEPH  A.  GENN. 
Fall  River,  Mass.,  for  90x200-ft.  factory  for  Wilkins  Toy  Co. 
Noted  Sept.  30. 

Conn.,  BridKeiiort — (Official) — Contract  awarded  to  BOWL- 
ING &  BOTTOML.XY.  Bridgeport,  at  about  $25,000,  for  two- 
story,  87x7S-lt.  bakery  for  Bridgeport  Bread  Co. 

Conn..  Xew  London — Contract  awarded  to  H.  R.  DOUGL.\S, 
Inc..  tor  two-  and  three-story,  S0xl80-ft.  factory  for  New  Lon- 
don   Ship  and   Engine  Co. 

Conn.,  Xorwioh — Contract  awarded  to  ARCHIBALD  TOR- 
ANCE.  by  Shetucket  Co.  at  about  $75,000,  for  two-story  brick 
weave  shop.     Noted  Oct.  21. 

X.  Y..  Xew  York — (Borough  of  Manhattan) — (Official)  — 
Among  those  figuring  on  one-story  storage  building  a.t  438 
West  l.'th  St.  for  Consolidated  Gas  Co.,  4  Irving  PI.,  are  John 
T.  Bradv  &  Co.,  103  Park  Ave.,  McDermott  &  Hanigan,  103 
Park  Ave.  and  Frank  Seery,  30  East  42d  St.  J.  S.  Maher,  431 
West  14th  St.,  Arch.     Estimated  cost,   $20,000. 

X.  J.,  Jersey  City —  (Official) — Contract  awarded  to 
TURNER  CON'STRL'CTION  CO.,  11  Broadway,  New  York,  N.  Y., 
by  Standard  Oil  Co.  of  New  Jersey  for  three-story  kiln  build- 
ing. 

Penn..  MoneMHen — Contract  awarded  to  McCLINTIC  MAR- 
SHALL CONSTRUCTION  CO.,  Pittsburgh,  at  about  $225,000,  by 
Pittsburgh  .Steel  Products  (To.  for  addition  to  specialty  de- 
I>artment  and  another  addition. 

Penn.,  Philadelphia  —  Contract  awarded  to  HERMAN 
VOIOHT,  2fith  and  Thompson  St.,  for  two-story,  36xl90-ft. 
garage   for   Finnesey    &   Kobler, 

Md.,  SparrowH  Point — (Baltimore  post  office) — Contracts 
awarded  to  RAYMOND  CONCRETE  PILE  CO.,  Munsey  Bldg., 
Baltimore,  at  $30,000,  for  concrete  piling  and  foundation  and 
to  P.  J.  CUSHEN,  217  St.  Paul  St..  for  superstructure  for 
machine  shop  for  Maryland  Steel  Co.  Estimated  cost,  $400,- 
000.     Noted  Aug.  5. 

•W.  Va..  Charleston— Contract  awarded  to  GEORGE  BROS., 
Winchester,  Va.,  by  International  Fruit  Products  Co.,  Balti- 
more, Md.,  for  cider  and  vinegar  plant.  W.  W.  Clous,  State 
Bank   of   Maryland,    Baltimore    Md.,    Pres. 

X'.  C,  .\Ihemarle  —  Eflrd  Mfg.  Co.  awarded  contract  to 
HOLDBROOKS  ^r  BR.\DSHAW.  Salisbury,  N.  C,  at  about 
$500,000,  for  two-story,  lU7x360-ft.  mill  addition. 

X.  C,  'Wlnston-Salem — Contract  for  six-story  15Gx243-ft. 
reinforced-concrete  Imilding  for  R.  J.  Re.vnolds  Tobacco  Co., 
awarded  to  GENERAL  FIREPROOFING  CO.,  Pittsburgh, 
Penn.     Estimated  cost,  $100,000. 

Ala.,  .\ndaliiH)a  —  Contract  awarded  to  R.  V.  LaBARRE, 
Birmingham,  at  about  $70,000,  for  packing  plant  for  Andalusia 
Packing  Co. 

L,a.,  Hendemon — Contract  awarded  to  GARSON  BROS.,  at 
about  $40,000,  for  rebuilding  machine  shops  of  W.  K.  Hender- 
son Iron  Works  &  Supply  Co. 

Ohio.  Cleveland- Contract  awarded  to  J.  T.  RICHARDS  CO., 
S22  Citizens  Bldg.,  CU  veland,  at  $15,000  for  factory  at  3695 
East  7Sth  St.  for  C.  Greve. 


Ohio,  Cleveland — Contract  awarded  to  JAMES  H.  WELLS. 
Marshall  Bldg.,  at  about  $60,000,  for  three-story  service  build- 
ing at  Euclid  Ave.  and  East  20th  St.  for  Hudson  Stuyvesant 
Motor  Co.     Noted  Sept.   30. 

Ohio,  Cleveland — Contract  awarded  to  UHL  JASTER  CO., 
1900  Euclid  Ave.,  at  about  $100,000,  for  six-story  warehouse 
on  Rockwell  Ave.  for  W.  M.  Pattison  Supply  Co.,"  215  East  St 
Clair  Ave.      Noted    Sept.    2. 

Ohio,  Cleveland — Contract  awarded  to  J.  C.  CAMPBELL 
CO.,  Cleveland,  for  one-story,  105x382-ft.  addition  to  plant  of 
Perfection  Spiing  Co.,  Central  and  East  65th  St.  Noted 
Oct.   21. 

Ohio,  Cleveland — Contract  awarded  to  CROWELL-LtTN- 
DORFF-LITTLE  CO.,  1951  East  57th  St.,  at  $].S0,000,  for  flve- 
story.  60x500-ft.  factory  on  West  73d  St  for  Standard  Weld- 
ing Co.      Noted   Oct.    14. 

Ohio,  Alariou — Contract  awarded  to  MT.  VERNON  BRIDGE 
CO.,  Mt,  Vernon,  for  mill  for  Interstate  Iron  &  Steel  Co. 
Noted   Oct.    7. 

Ohio,  St.  Bernard — (Cincinnati  post  office)  —  Contract 
awarded  to  McGARVBY  &  CO.,  Gerke  Bldg.,  Cincinnati,  at 
about  $21,000  for  three-story,  100xl40-ft.  addition  to  factory 
of  Emery  Candle  Works. 

Ind„  Thorntonn — Contract  awarded  to  GEORGE  DAITB- 
ENSPECK.  Carmel,  at  $20,000  tor  serum  plant  tor  Indiana 
Swine  Breeders  Association. 

Mieh.,  OnoMso  —  Contract  awarded  to  WORDEN-ALLE.X 
CO..  72  West  Adams  St.,  Chicago,  111.,  at  $60,000,  for  addition  to 
plant    of   American    Malleable   Co.      Noted    Oct.    21. 

III.,  .\lton — State  Board  of  Administration  awarded  con- 
tracts for  buildings  at  Alton  State  Hospital  as  follows:  Bakery 
to  A.  W.  STOOLMAN,  Champaign,  at  $17,820;  laundry  to  j. 
MOROFF  &  SON,  Bradley,  at  $30,248;  kitchen,  store  and  din- 
ing room  building  to  M.  A.  VOORHEES  CONSTRUCTION  CO., 
Alton,  at    $71,600. 

loiva,  Des  3IoineN — Contract  for  conci-ete  and  brick  factory 
for  New  Monarch  Machine  Co.  awarded  to  J.  E.  LUSANT  & 
.SON,  Seventh  and  Chestnut  St.,  Des  Moines,  at  $11,000.  Noted 
Oct.   14. 

Nell.,  Oniahn — Contract  awarded  to  JOHNSON  BROS.,  CO., 
Omaha,  at  about  $30,000,  for  warehouse  at  208  South  Tenth 
St.  for  .Swenson  Bros. 

Mont.,  Three  Forks — Contract  awarded  to  GLOBE  CON- 
STRUCTION CO.,  Lewistown,  for  flour  mill  tor  Three  Forks 
Milling   Co. 

.Mo.,  KansaN  City — Contract  awarded  to  SWENSON  CON- 
STRUCTION CO..  625  Finance  Bldg.,  Kansas  City,  at  $180,000, 
for  supersti'ucture  of  eight-story  building  at  20th  and  Grand 
Ave.  for  Firestone  Tire  &  Rubber  Co.,  Akron,  Ohio. 

Mo.,  St.  JoMeiih — Contract  awarded  to  BURREL  CONSTRUC- 
TION &  ENGINEERING  CO.,  Chicago,  111.,  at  $23,000,  by  Chi- 
cago, Burlington  &  Quincv  R.R.,  for  grain  elevator.  T.  E. 
Calvert,   Chicago,   111.,   Ch.   Engr. 

Mo.,  St.  I,ouis — Contract  awarded  to  GAMBLE  CONSTRUC- 
TION CO.,  at  $18,000,  for  warehouses  at  3960  Duncan  St.,  for 
J.    Haniels    Distilling   Co. 

Tex.,  Dallas — Contract  awarded  to  C.  C.  GATEMAN  &  S<1N. 
Dalla.s,  for  two-story  garage  for  L.  C.  Morris,  El  Paso.  Esti- 
mated cost,    $32,000. 

Ore,  Portland — Contract  awarded  to  CAMP  &  DUPUY  by 
W.  C.  Glafke  &  Co..  at  about  $30,000,  for  two-story  concrete 
commission    house.      Noted    Sept.    9. 

Ont.,  Ottawa — Contract  awarded  bv  Ottawa  Dairy  Co., 
Cooper  St.  to  K.  W.  SHANTZ,  care  of  Wegnier  Machine  Co.. 
Perry  and  Mississippi  .St.,  Buffalo,  N,  Y'.,  at  $15,000  for  ice 
making   plant. 

FEDEKAL   <;OVKRNMKXT  WOHK 
l*r<>poMed    AVork 

Va..  Front  Royal — Fire  station — Bids  will  be  received  by 
Constructing  Quartermaster  until  2  p.m.,  Nov.  15,  for  tire 
station  at  Remount  Depot,  Front  Royal. 

Ohio,  Cinelnnati — Abutments — Bids  will  be  received  until 
Nov.  1  at  T^.  S.  Engineer  office.  Room  415,  Custom  House,  for 
reconstructing  in  concrete  part  of  abutments  at  Dam  No.  1, 
Muskingum    River,    Ohio. 

Mich.,  Muskegon — Post  Office  and  Custom  House — Bids  will 
be  received  by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Ti'eas- 
ury  Dept.,  Washington,  D.  C.  until  3  p.m.,  Nov.  29,  for  U.  S. 
post  office   and   custom    house  at   Muskegon. 

Tex.,  El  Paso — Canal  Work — Bids  will  be  received  at  office 
of  U.  S.  Reclamation  Service,  Mills  Bldg.,  El  Paso,  until  2  p.m., 
Nov.  17,  for  excavation  of  Leasburg  canal,  Picacho  branch 
canal  and  San  Elizario  feed  canal. 

Okla.,  l.awton — Grading — Bids  will  be  received  by  Andrious 
A.  Jones,  First  Asst.  Secy.,  Dept.  of  Interior,  Washington, 
D.  C,  until  2   p.m.,  Nov.  17,   for  grading  Gore  Blvd. 

Colo.,  Ft.  Ijosan — Building — Bids  will  be  received  until  11 
a.m.,  Nov.  15.  at  office  of  Depot  Quartermaster,  Ft.  Logan, 
for  constructing  basements  under  non-commissioned  officers' 
quarters. 

Ore.,  Salem — Building — Bids  will  be  received  by  Cato  Sells, 
Comr.,  Indian  Affairs,  Dept.  of  Interior,  Washington,  D.  C, 
until  2  p.m.,  Nov.  15,  for  addition  to  brick  assembly  hall, 
.Salem  Indian  School. 

Bids  In  and  Contraets  Awarded 
Mass.,  Boston — Flooring — Bids  were  received  at  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington,  I).  C,  for  rein- 
forced-concrete floor  in  pattern  shop.  Building  42,  IT.  S.  Navy 
Yard  (a)  price  for  floor  slabs  and  fire  proofing  of  trusses, 
beams  and  girders;  (b)  price  for  floor  slabs,  omitting  fire 
proofing  of  trusses,  beams  and  girders,  as  follows:  F.  L. 
McKenzie,  7  Water  St.,  Boston,  (a)  $8,311,  (b)  $6,237;  CM. 
Leach.  Boston,  (a)  $10,573,  (b)  $6,983;  Marston  &  Leonard  Co, 
Boston,    (a)    $x,807,    (b)    $7,030.     Noted  Sept.   30. 

Del.,  Smyrna — Post  Office — Contract  for  post  ofl^ce  at 
Smyrna  awarded  to  KING  LUMBER  CO.,  Charlottesville,  at 
$24,521.      Noted  Aug.   26  and  Oct.   7. 
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I).  C,  WiiNltliiKtan — Interceptor — Contract  for  Section  No. 
r..  Anacostiii  Main  Interceptor,  awarded  to  GRORG12  HYMAN. 
Washineton.   D.  C.     Noted  Oct.   7. 

II.  C,  WaNhlnKTton — Paving — Bids  were  received  Oct.  19  for 
p.-ivlnK  variou.s  streets  from:  WashlnBton  Asphalt  Klock  and 
Til<>  Co.,  Cranford  I'avine  Co.  and  Atlantic  Hitullthic  Co. 
Noted   Oct.    7. 

Vn..  Knirfnx — Road — Rowzie  &  Slocum,  Alexandria,  at 
about  $14,(»U(l,  submitted  lowest  bid  for  gravel  roadway  from  a 
point    near   Ouni   .Spring    to   public    entrance    to   Mt.    Vernon. 

Va.,  Norfolk — BuiblinK — Bids  were  received  Oct.  23  for 
building  at  St.  Helena  Navy  Yard.  Norfolk,  as  follows:  H.  11. 
Richardson  &  Co.,  Norfolk,  $35,il61;  .1.  U  Robinson  Construc- 
tion Co.,  Baltimore.  :f3S,000;  Baker  &  Brlnkley,  Norfolk,  $3S, 
103.      Noted  Sept.   30. 

Va..  Norton — Post  Otiice — Bids  were  received  Oct.  1!)  foi' 
post  olflce  at  Norton,  (a)  limestone,  (b)  sandstone,  as  follows: 
Richardson  &  Burgess.  Washington.  I).  C,  (a)  $.'58,331:  .1.  C. 
Clouse.  Greensboro,  N.  C,  (a)  $,';;t,,S7.''),  (b)  $111. .'iOO:  Westchester 
Kngineering  Co.,   (a)  $r>(;,,S97,   (b)   $61,500.     Noted  Sept.  16. 

Fla.,  Tniniia — Attendants'  Quarters — Contract  for  attend- 
ants' quarters,  disinfecting  shed,  oil  house  and  wharf  at 
Tampa  Bay,  awarded  to  li.  HART,  Norfolk,  Va.,  at  $52,110. 
Noted  Aug.   26  and  Sept.   23. 

'I'enn.,  CovinKtou — Post  Office — Contract  for  post  office  at 
Covington  awarded  to  ALGKRNON  BLAIR,  Montgomery,  Ala., 
at   $34,765.      Noted  Oct.   14. 

111.,  1m  .Salle — Post  Office— Contract  for  U.  S.  post  office  at 
La  Salle  awarileil  to  CHARLES  W.  OINDRLK,  Chicago,  at 
$67,000. 

Wye,  Powell — Can.il — Bids  were  received  Oct.  20  for  con- 
structing first  unit,  Frannie  Division,  Shoshone  Project,  as 
follows:  Schedule  1  (a),  2  (b),  3  (c).  4  (d),  5  (e):  J.  E.  Hil- 
ton, Billings,  Mont.,  (a)  $4S,315,  (b)  $33,330;  (c)  $32,295; 
Tibbs  &  Taggart,  Colwev,  Wyo.,  (a)  $45,090,  (b)  $29,600,  (c) 
$32,270;  R.  M.  Lynn.  Lovell,  (b)  $27.76;  Three  Bro.s.  &  JoUev, 
Lovell.  (a)  $46,499,  (b)  $31,440.  (c)  $32,270,  (d)  $11,179,  (e) 
$58,365  Security  Bridge  Co.,  Minneapolis,  Minn.,  (d)  $1045s, 
(e>  $54,628;  Billings  Engineering  &  Contracting  Co.,  Billings, 
Mont.,    (d)    $10,520.      Noted   Sept.    23. 

T.  H,,  Honolulu — I'iers — Contract  for  torpedo  boat  piers  at 
naval  station.  Pearl  Harbor,  awarded  to  LORD-Y'OUNG  EN- 
GINEERING CO.,  Honolulu,  at  $285,000.     Noted  Oct.  21. 

China,  Peking; — Storage  Plant — Lowest  bid  submitted  for 
ice  making  and  cold  storage  plant  (complete)  at  Peking  was 
that  of  York  Mfg.  Co.,  York,  Penn.,  at  $7,795,     Noted  Sept.   30. 

C.VN-XLS,    HITCHES     .\ND     IRKIG.VTION 
Proposed  \V€>rk 

N.  Y.,  Plattsliurc— Barge  Canal  Work — Bids  will  be 
received  until  noon,  Nov.  9,  by  W.  W.  Wotherspoon,  Supt.  of 
Pub.   Wks.,   Capitol,  Albany,  for  barge  canal  terminals. 

Fla..  Port  Tamiia  City — Canal — Hiram  McElroy,  Engr., 
making  surveys  for  ship  canal  from  Old  Tampa  Rav  to  Port 
Tampa  Bay.     Estimated  cost,  $12,000.     J.  G.  Yeats,  Mayor. 

La.,  RapifleN — Drainage — Election  will  be  held  In  Rapides 
Parish,  first  and  second  wards,  to  vote  on  $34,000  bonds  for 
drainage  system. 

In*!.,  W'illinniNiiort — Drain — Bids  will  be  received  by  Horace 
H.  Day,  Constr.  Coinr.,  at  office  of  E.  H.  Ringer,  until  2  p.m., 
Oct.  30,  for  di-ain   In  Jordan  and  Steuben  Townships. 

Iii€l„  IVinanine — Ditches — Bids  will  be  received  bv  C.  E. 
Paul,  Constr.  Comr.,  until  Oct.  30,  for  W.  D.  Patterson  Ditch 
No.  3,  L.  C.   Hodgens  Ditch  and  John  Panatt  Ditch. 

lona,  Speneer — Ditch — Bids  will  be  received  by  County 
Auditor  until  Nov.  28  for  Drainage  Ditch  No.  2S. 

Minn..  Morris — Ditch — Bids  will  be  received  by  C.  R.  Woll- 
chan.  County  Audr.,  until  2  p.m.,  Nov.  3,  for  County  Ditch  No. 
20.      Estimated  cost.   $4,599. 

Minn.,  Roseau — Ditch — Bids  "will  be  received  by  County 
Auditor  until  2  p.m..  Nov.  15,  for  excavating  Judicial  Ditch  No. 
62.     George  A.  Ralph,  Engr.-in-Charge.     Noted  Oct.  7. 

Mont.,  Sliepheril — Irrigation — Billings  Bench  Water  Users 
Association  will  make  improvements  to  its  irrigation  sys- 
tem.    W.   W.   Clark,   Billings,   Pres. 

Mo.,  Kansas  City — Revetments — Hendrlck  &  Cochrane, 
Kansas  City,  preparing  plans  for  Kaw  Valley  Drainage  Board 
for  addition  of  4,000  ft.  to  revetments. 

Ark.,  England — Drainage — Bonds  for  $45,000  will  be  issued 
by  Indian  Bayou  Drainage  Commissioners  for  drainage  work. 

Tex.,  Donna — Irrigation — Bids  will  be  received  by  D.  H. 
Barr,  Secy.,  Donna  Irrigation  District,  until  Nov.  1,  for  irri- 
gation system.  Estimated  cost,  $425,000.  C.  S.  Clark,  Engr. 
Noted   Oct.   21. 

Idaho,  Boise — Irrigation — Surveys  being  made  by  Edward 
Hedden  for  Irrigation  system  for  Black  Canyon  Irrigation  Dis- 
trict. 

Idaho,  Boise — Irrigation — Thayer-Moore  Co.,  Kansas  City, 
Mo.,  will  finance  project  for  constructing  Bruneau  Irrigation 
Project  in  Owyhee  County,  plans  for  which  have  been  ap- 
proved  by   State  Land   Board. 

Idaho,  St,  Antliony — Irrigation — North  Fork  Reservoir  Co.. 
recently  incorporated  with  $200,000  capital  by"  M.  Hillman, 
T.  P.  Rouche  and  others,  will  build  Irrigation  system. 

Ariz.,  Yuma — Irrigation — A  pumping  plant  to  Irrigate  1,400 
acres  will  he  built  by  D.  P.  .Sangulnetti  and  George  MIchelson. 
owners  of  Painter  Property  in  Yuma  Heights. 


Calif,,  Stockton — 1 

West    Side    Irrigation 
mated   cost,   $185,000. 


rrigation — Citizens  voted  Oct.  16  to  form 
District  to  irrigate  11,000  acres.  Bsti- 
Noted   Sept.    2. 


Fla.,  Tnui|>a — Ditch — Contract  awarded  to  PO.STBH  & 
COGGESHALL   by   County   Commissioners   for   Carr   ditch. 

III.,  Albany — Drainage — Contract  for  excavating  about  8d,- 
960  cu.yd.  of  earth  for  6'/.  miles  of  drainage  ditiih  awarded 
to  STEVENS  &  L.\NG,  Gcneseo,  at  10c.  per  cu.vd.  Noted 
Sept.  30. 

lona,  Bedford — (Offlciall^Dralnage — Contract  for  new 
channel  for  East  Nodaway  River  in  Drainage  District  No.  3 
awarded  to  O.  P.  HI'JRRICK,  Des  Moines.  W.  L.  Holbrook, 
Engr.       Noted    Oct.     14. 

Iowa,  Panama — Ditch — Contract  awarded  to  LANA  CON- 
STRUCTION CO.,  at  about  $55,926,  tor  ditch  In  Washington 
Township. 

Minn,,  BreekenrldKe — (Official)  —  Ditch  ^  Contract  for 
County  Ditch  No.  20.  Wilkin  County,  awarded  to  C.  T. 
GLASSER,    Minneapolis.      Noted   Oct.    7. 

Minn.,  Manknto — (t)fflcial) — Ditch — Contract  for  Ditch  No. 
39,  Blue  Earth  County,  awarded  to  G.  K.  GlLBERTSON,  St. 
James,  at  $15,727.     R.   H.  Allison,  Engr.     Noted  Oct.  7. 

Ark.,  Marion — Diainage — Contract  awarded  to  E.  M.  FORD 
by  Crittenden  County  Drainage  District  No.  5  for  drainage 
work   in   Big  Creek,   about    IS   miles. 

Mi,sci';i.i..\.\i':oi;s 

Proposed   AVork 

MasM..  Boston — Tunnel — Bids  will  be  received  until  Nov.  11 
for  Dorchester  Tunni-1,  Section  G,  between  West  Fourth  St, 
and  old  Colony  Ave.  Plans  on  file  with  Boston  Transit  Com- 
mission,   15   Beacon  St.     Noted  Sept.  30. 

N.  v.,  .\en-  York — (Borough  of  Brooklyn) — Pier — Sinking 
Fund  Commission  plans  pier  at  foot  of  Fulton  St.  Estimated 
cost,    $15,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn)— Station  Finish- 
Bids  will  be  received  until  Nov.  5  bv  I'ublic  Service  Commis- 
sion of  First  District  for  station-finish  work  on  New  Utrecht 
.Vve.   elevated  line.     Noted  Oct.  21. 


-Breakwater 


Council      contemplates 


MiNM.,     VVaveland — Se 

Dec.  1  by  CommiKsioner^ 
office  of  Robert  L.  Genii; 
seawall  and  filling  on  bi 


i:UI  — Bids  will  be  received  until 
I'  District  No.  1.  Hancock  County,  at 
Main  St,.  Bay  St.  Louis,  for  concrete 
.:h  front  at  Waveh'nd. 


Bids    In    and    Contracts   A^vnrded 
N.  C,  Shelby — Drainage — Commissioners  of  Buffalo   Drain- 
age  District  awarded    contract    for   widening   creek   from   Gra- 
ham's  bridge   to   South  Carolina   line   to   THOMPSON-MOSELY 
CO.   Greensboro,   at    $6,000. 


Ohio.  St.  CiairNvllle — Retaining  Wall — Bids  will  be  recelvec 
by  Emerson  Campbell,  County  Audr..  until  1  p.m.,  Nov.  1,  foi 
concrete  retaining  wall  on  National  Rd.  east  of  St.  ClalrsvIUe 


Wis.,  .\HhIand — Dock — Plans  prepared  for  concrete  ore 
dock  for  Minneapolis,  St.  Paul  and  .Sault  Ste.  Marie  Ry.  Esti- 
mated cost,  $3,000,000.  C.  N.  Kalk,  Minneapolis,  Minn.,  Ch. 
Engr. 

Iowa,  Couneil  Biulfs — Levee — Bids  will  be  received  until 
10  a.m.,  Nov.  2  by  Pottawatomie  County  for  levee  work  In 
Lewis  'Township. 

Mo.,  New  Madrid— Levee  Work^(Offlcial) — Bids  will  be 
received  until  2  p.m.,  Nov.  15,  by  St.  John  Levee  and  Drainage 
District  of  Missouri,  Hunter  Bank  Bldg.,  New  Madrid,  for 
levee  work.      W.   S.  Edwards,   Secy.      (See  adv.) 


Bids  In  and  ContraetM  An-arded 
Mass..  AVInthrop — Seawall — Bids  opened  Oct.  20  by  Harbor 
and  Land  Commission,  Boston,  for  seawall:  W.  L.  Miller  Co., 
Alford  St,,  Charlestown.  $19,030:  Dennis  F.  Crowlev,  Milton, 
$19,289,  and  Bay  State  Dredging  Co.,  Boston,  $19,804.  Noted 
Oct.   14. 

N.  Y.,  Buffalo — Train  Shed — Contract  awarded  to  EASTERN 
CONCRETE  STEEL  CO..  D.  S  Morgan  Bldg..  for  train  shed 
for  Lehigh  Valley  R.R.  Co.,  at  Main  and  Scott  St.  Estimated 
cost,    $150,000. 

N.  Y.,  New  Y'ork — (Borough  of  Bronx) — Subway  Station — 
Contract  awarded  to  ALTORIA  REALTY  AND  CONSTRUC- 
TION CO..  for  subway  stations  along  Jerome  Ave.  and  White 
Plains  Rd. 

N.  Y'.,  New  Y'ork — (Borough  of  Manhattan) — Park  Work- 
Delson  (Contracting  Co.,  at  $11,121,  low  bidder  for  improvinii 
Isham    Park, 

N.  J.,  Newark — Dock  Improvements — Contract  for  improv  ■ 
ing  dock  awarded  to  J.  &  J.  McSPIRIT,  Jersey  City.  Noted 
Oct.    14. 

Del..  AVilmlnKton — Pier — Contract  for  pier  at  Deepwater 
Point  for  Du  Pont  Powder  Co.  awarded  to  SNARE  &  TRIEST, 
New  Y^ork,  N.  Y.,  and  Philadelphia,  Penn. 

S.  C.  Charleston — Wharf — Contract  awarded  to  CHARLES- 
TON ENGINEERING  AND  CONSTRUCTION  CO.,  at  $55,000, 
for  wharf  and  bulkhead  at  Tradd  St. 

MiMN..  (ireenville — Levee — Contract  awarded  to  BURT. 
BOND  &  McMURR.\Y,  Benoit,  at  $32,000,  for  levee  work. 

Tex..  Gnireston — (Official) — Riprap — Contract  for  furnish- 
ing 20.000  tons  of  riprap  awarded  to  H.^NLEY'  &  FRIDNER. 
Galveston,  at   $2.64   per  ton.     Noted   Oct.   14. 

Calif.,  San  DIeKo — Jlortuary — Contract  awarded  to  WIN- 
TERS &  NICHOLSON,  at  about  $50,000.  for  100xl50-ft.  mortu- 
ary at  Fourth  and  Ash  St.,  for  Johnson,  Connell  &  Saum. 

Calif..  San  Franeiseo — (Official) — Pier — Contract  for  pier  at 
foot  of  Chestnut  St.  awarded  to  CLINTON  CONSTRUCTION 
CO.,  San   Francisco,  at  $283,230.     Noted  Oct.   14. 
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Other  Uems  retatirc  to  Buitding  Constrvclion  will  be  found  under  the  fnllowing  head- 
ings: "Industrial  U'orta;"  "FederalGoccrnnicnt  WorK"  and  "Miscellaneous  " 

PropOMed  Work 

Vt.,  Northfleld — Norwich  University  plans  to  construct  a 
new  riding  hall.  Estimated  cost,  $40,000.  Charles  Spooner, 
I'res. 

.Miuia.,  IIOHton — Plans  prepared  by  Maginnis  &  Walsh,  Arch., 
100  Bovlston  St.,  for  three-story,  ISOxlSO-ft.  clubhouse  at 
Bovlsto'n  Ud.  and  Ipswich  St.  'or  Knights  of  Columbus  Lodge. 
Estimated  cost.  $300,000.     Note^'  Oct.  21. 

MnNM.,  IlTookline — Andrews,  Jucques  &  Rantoul.  50  Congress 
St.,  Boston,  preparing  plans  fo.-  addition  to  high  school. 
Noted  -Xug.   12. 

MaMS.,  CambrldBe — Edward  Radding.  274  Main  St.  Spring- 
field, will  build  six-story,  100xl50-ft.  brick  building  at  Charles 
River  Rd.  and  Ash.  St.  Charles  R.  Greco,  8  Beacon  St.,  Boston, 
Arch.      Estimated   cost,    $150,000. 

MasH.,  Danverit — Bids  will  be  received  until  Nov.  5  for  two- 
story  and  basement,  15x50-ft.  brick  school  for  Independent 
Agricultural  School.     Estimated  cost,   $75,000.     Noted  Sept.    16. 

MaNN.,  Fall  River — Plans  being  prepared  by  J.  M.  Darling, 
Pall   River,   for  Masonic  Temple.      Estimated   cost,    $120,000. 

MasH.,  FltehburR — Special  City  Council  Committee  on  Isola- 
tion Hospital  plan   hospital  at  estimated  cost  of  $40,000. 

MasH.,  Holyoke — Bids  will  be  received  until  2  p.m.,  Oct.  29, 
by  Board  of  Public  Works  for  isolation  hospital  for  city. 
W.  J.  Howes,  Arch.     Noted  Oct.  21. 

MasN.,  Hyde  Park — Mver  Dana  will  build  22  stores  at  River 
St.,  Hyde  Park  Ave.  and  Oak  St.     Estimated  cost,  $300,000. 

Mass,,  Lanrence — City  will  build  new  hospital.  Joseph 
McCarthy.   Member  Bldg.  Com. 

Mass.,  New  Bedford — Bids  will  soon  be  received  for  three- 
storv,  S5x90-ft.  central  Are  station  at  North  and  Pleasant  St. 
Estimated   cost,   $100,000.      James  S.  Mclntyre,  Arch. 

Mass.,  Salem — Bids  will  be  received  about  December  for 
nine  room  brick  school  addition  for  city  of  Salem.  Estimated 
cost,   $75,000.     Noted  Oct.  7. 

Mass.,  Sprinefleld — Stone  and  marble  church  will  be  built 
at  State  and  Orleans  St.  by  Christian  Scientist  Society.  Esti- 
mated cost,    $100,000.      S.   S.   Beman,  Chicago,  111.,  Arch. 

Conn..  Man.sfield — Connecticut  Training  School  for  Feeble- 
Minded   will  construct  buildings.      Estimated   cost.    $200,000. 

Conn.,  Mllford — (Official) — Contract  for  brick  and  stone 
town  hall  will  be  awarded  about  Nov.  15.  Estimated  cost, 
$120,000.     Noted  Oct.  14. 

Conn.,  Ne^v  Haven — Plans  being  prepared  by  Coolidge  & 
Shattuck,  Arch.,  Ames  Bldg.,  Boston.  Mass.,  for  music  building 
for  Tale  University.     Estimated  cost,  $250,000.     Noted  Sept.  30. 

N.  Y.,  Albany — Plans  prepared  for  14-story  addition  to  Ten 
Evck  Hotel  at  State  and  North  Pearl  St.  Estimated  cost, 
$l".100,000. 

N.  Y.,  Buffalo — (Black  Rock) — Black  Rock  Bank  will  build 
bank  on  Niagara  St.  near  Tonawanda  St.,  Black  Rock.  E.sti- 
mated  cost,  $100,000.  H.  W.  Andrews,  Pres.  Pratt  &  Lambert, 
Dir. 

N.  Y.,  Freeport — (Official) — ^Bids  being  received  by  C.  E. 
Kern,  Arch.,  55  East  Ave.,  Freeport,  for  two-story,  64x96-ft. 
country  club  house  for  Long  Island  Good  Hearted  Thespian 
Society,   Inc. 

X.  Y..  Xew-  City — Election  will  be  held  Nov.  2  in  Rock- 
land County  to  vote  to  appropriate  $50,000  for  Tuberculosis 
Hospital.     C.  W.  Sherwood,  Clk.,  Bd.  of  Supervs. 

X.  Y.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared bv  Walter  Haefeli.  Arch.,  245  West  55th  St.,  for  Ifi- 
story  office  building  at  Fourth  Ave.  and  28th  St.,  for  Hasco 
Bldg.  Co.,  245  West  55th  St.  Estimated  cost,  $500,000.  Noted 
Oct.    14. 

X.  Y.,  Xen-  York — (Borough  of  Manhattan)  —  (Official)  — 
Kimball  &  Roosa,  71  Broadway,  preparing  plans  for  altera- 
tions to  office  building  at  Broadway  and  Rector  St.  for  O.  B. 
Potters   Co.,   Inc.,    71   Broadway. 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  in  December  for  12-story  building  at  53 
West  23fd  St.  for  Naceloc  Co.,  125  "West  56  St.  William  Birk- 
mire.  1133  Broadway,  Arch.  Estimated  cost,  $300,000.  Noted 
Sept.  23. 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — (Official)  — 
Bids  are  being  received  for  seven-story,  99xl00-ft.,  brick  and 
steel  building  at  316  East  42d  St.,  for  New  York  College  of 
Dentistry,  205  East  23d  St.  Shape  &  Bready,  Inc.,  220  West 
42d  St.,  Arch.     Estimated  cost,  $250,000.     Noted  Oct.  14. 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  about  Nov.  1  by  John  J.  Hearn  Construc- 
tion Co.,  63  Wc-st  46th  St.,  New  York,  for  12-story  apartment 
at  152  West  S6th  St.  Schwartz  &  Gross,  345  Fifth  Ave.,  Arch. 
A.  L.  L.  Construction  Corporation.  67  West  46th  St.,  owner. 
Estimated    cost,    $400,000.      Noted   Sept.    9. 

X.  J.,  Montolair — Old  high  school  will  be  remodelled  at  esti- 
mated cost  of  $50,000. 

X'.  J.,  Xewark — Bovs'  Industrial  School  will  build  school  at 
Dickerson   and   First  -St.      Estimated   cost,    $125,000. 

X.  J.,  Paterson — Contract  will  be  awarded  about  January 
1  for  four-storv,  115xl7D-ft.  school  in  Riverside  Section.  Esti- 
mated cost,  $200,000.  Fred  W.  Wentworth,  Paterson,  Arch. 
Noted  Aug.  5. 

X.  J.,  AVIUlwood — Contract  will  soon  be  awarded  for  two- 
story   school.      Estimated   cost,    $65,000.     Noted   Sept.    2   and   30. 

Penn.,  Bedforil — Preliminary  plans  being  prepared  by  H.  E. 
Kennedy  &  Co.,  Arch.,  Home  Trust  Bldg.,  Pittsburgh,  for 
three-story,  120xl76-ft.  tourist  hotel  for  Lee  Hoffman.  Esti- 
mated cost,  $100,000. 

Penn.,  Freeland — New  church  will  be  constructed  by  con- 
gregation of  St.  John's  Sloval  Church.     Estimated  cost,  $50,000, 


Penn.,  Greencastle — Election  will  be  held  in  November  to 
vote   on    bonds   for   school   on   South  Washington   .St. 

Penn.,  Hazelton — (West  Hazelton) — Citizens  contemplate 
new  school  in  West  Hazelton. 

Penn.,  Leiviston — Election  will  be  held  Nov.  2  to  vote  on 
$100,000   bonds   for   high   school.      J.   J.   Biemesderfer,   Secy. 

Penn.,  Philndelpliin — Albt_Tt  Kelsey.  vVrch.,  Perry  Bldg.,  pre- 
pared plans  for  five  buildir.gs  for  Carson  College  for  Orphan 
Girls,  Witherspoon  Bldg.    Estimated  cost,   $300,000. 

Penn.,  Philadelphia — A  movement  is  on  foot  to  raise  a 
$500,000  fund  to  complete  buildiners  at  ISth  and  Bainbridge 
St.   for  Children's   Hospital   of  Philadelphia. 

Penn..  Philadelphia — H.  O.  Wilbur  &  Sons  has  acquired  .^ 
site  at  245-47  New  St.  on  which  a  reinforced-concrete  build- 
ing  will    be   built.      Estimated   cost,    $100,000. 

Penn.,  Pittsburgh — Bids  being  received  by  Walter  A.  Cohen, 
Arch.,  Oliver  Bldg.,  for  flve-story  building  at  1139-41  Penn- 
sylvania  Ave. 

Penn.,  Seranton — J.  J.  Howley,  Traders'  Bank  P.Idg.,  pre- 
pared plans  for  alumni  building  for  Sisters  of  the  Immaculate 
Heart  of  Mary,  Mt.  St.  Mary's  Seminary.  Estimated  cost, 
$100,000. 

Penn.,  Shenandoah — Election  will  be  held  Nov.  2  to  vote 
on  $135,000  bonds  for  high  school. 

D,  C,  Washing-ton — National  School  of  Domestic  Art  and 
Sciences  will  build  11  buildings  on  Wisconsin  Ave.  Esti- 
mated cost.  $500,000.  Charles  F.  Wood,  92  Fendall  Bldg.,  and 
Mary   A.    Zurhorst,    interested. 

Va.,  Xorfolk — Plans  being  prepared  by  Browne  &  Taze- 
well. Arch..  National  Bank  of  Commerce  Bldg.,  for  armory. 
Estimated  cost,  $165,000.     A.  Salomnsky,  Chn.  of  Bldg.  Com. 

AV.  Va.,  Huntington — J.  Tracy  Troeger  contemplates  motion 
picture   theatre    on    Fifth   Ave.      Estimated   cost,    $65,000. 

■\V.  Va.,  Wellsburg — M.  L.  Wells,  Arch.,  preparing  plans 
for  three-story,  6!ix9ti-ft.  store  and  lodge  building  for  Wells- 
burg  Lodge  No.   2-A.      Estimated   cost,   $45,000. 

X.  C.  Oelma — Charles  C.  Benton,  Wilson,  prepared  plans 
for    school.      Estimated    cost,    $40,000. 

X.  C,  Durham — Election  will  be  held  to  vote  on  $75,000 
bonds  for  two  schools  on  Moorehead  school  site.  George  W. 
Watts,  Chn.  School  Trustees. 

X.  C,  Greensboro — J.  W.  Long  and  others  contemplo.te 
hospital.      Estimated  cost,   $50,000. 

X.  C,  Win.ston-Saleni — Norfolk  &  Western  R.R.  Co.  plans 
two-story   union    passenger   station.      Estimated   cost,    $500,000. 

S.  C,  Greenville — City  contemplates  city  hall  and  audi- 
torium.     Estimated  cost,   $75,000. 

Fla.,  Clear^vater — Citizens  of  Pinellas  County  will  build 
county   court   house  and  jail. 

Fla.,  Ft.  Pierce — Mrs.  E.  C.  McAllister  will  build  eight- 
story  steel  hotel  at  12th  St.  and  Blvd.  Estimated  cost, 
$300,000. 

Fla.,  Okeeoliohee — Citv  will  build  school.  Estimated  cost 
$4  0,000.      W.   L.    Foote,   Trustee. 

Fla.,  Orlando — Plans  prepared  for  community  building  for 
Board  of  Trade.     Estimated  cost,  $45,000. 

Fla..  Panama  Park — H.  J.  Klutho  preparing  plans  fnr 
eight-room  school  and  additions  to  West  Riverside  School. 
Estimated  cost,  $110,000. 

Fla.,  South  Jacksonville — Plans  being  prepared  for  16-rooni 
school  and  12-room  school.  Mark  &  Sheftall,  Arch.  Esti- 
mated cost,   $90,000. 

Fla.,  Springfield  —  (Jacksonville  post  office) — Rutledge 
Holmes  preparing  plans  for  eight-room  school  in  New  Sprinir- 
fleld,  cost,  $60,000,  and  two  4-room  school  at  Grand  Cros.3ing 
and  Highway. 

Fla.,  Springfield — (Jacksonville  post  office) — R.  A.  Benj.a- 
min  preparing  plans  for  eight -room  school  in  North'';ist 
Springfield  and  wings  to  West  Springfield  school.  Estimated 
cost,   $100,000. 

Miss.,  Marion — School  Board  contemplates  $100,000  bonds 
for    agricultural    high    school. 

Miss.,  Pontotoo — Pontotoc  County  will  build  court  house. 
Estimated    cost,    $75,000. 

La.,  Jennings — Jefferson  Davis  Parish  Police  Jury  will 
build  court  house.      Estimated   cost,   $75,000. 

I.a.,  Lake  Charles — Citizens  voted  $125,000  bonds  for  high 
school. 

La„  Xew  Orleans — Benevolent  Knights  of  America  v.ill 
make  repairs  to  club  and  later  plan  building  at  estimate-i 
cost    of    $125,000. 

Tenn.,  Bristol — Election  to  be  held  to  vote  on  $60,000 
bonds   for   school   rescinded.      Noted   Oct.    21. 

Tenn..  Memphis — W.  T.  Bailey,  Arch.,  preparing  plans  for 
new  church.  Estimated  cost,  $50,000.  S.  E.  Griggs,  Lauder- 
dale and  Georgia   St.,    Pastor. 

Ky..  Lexington — Election  will  be  held  Nov.  2  to  vote  SlOO,- 
000   bonds   for  two  schools.      Noted  Aug.   19. 

Ohio,  Antiooh — Bids  will  be  received  until  noon,  Oct.  29, 
by  J.  W.  Lentz,  Clk.  Perry  Township,  Bd.  of  Education,  for 
high    school.      Albert    S.    Wilson,    Senecaville,    Arch. 

Ohio,  Cincinnati — Congregation  of  St.  Andrews  R.  C.  Church 
will  build  one-storv,  .SlxlSO-ft.  church.  Estimated  cost,  $75,- 
000.      Samuel   Hann'aford   &   Son,    601   Hubert   Bldg.,   Arch. 

Ohio.  Cincinnati — (Official) — Bids  will  be  received  until 
noon,  Nov.  13,  by  Adjutant  General  of  Ohio,  Columbus,  for 
alterations  and  repairs  to  armory  at  Helen  and  Burnet  St. 

Ohio,  Cleveland — L.  W.  Thomas,  Pythian  Temple,  prepared 
plans  for  remodeling  John  Anisfield  Bldg.  at  East  Ninth  and 
Huron  St.   for   Garfield   Realty   Co.      Estimated   cost,    $40,000. 

Ohio,  Cleveland — Bids  will  be  received  about  Nov.  15  by 
Cuvahoga  County  Commissioners,  Cleveland,  for  detention 
building  for  bovs  on  Franklin  Ave.  William  S.  Lougee,  500 
Marshall  Bldg.,  "Arch.     Estimated  cost,  $90,000.     Noted  Aug.  26. 
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Ohio,   Cleveland — Cleveland    Columbian    Bullrtint,'    Co.    plans  Knn..  Wlehlto— nUlH  are  bolnp  received   bv  Y.  W.  C.  A.   (or 

club    house.      John    T.    Pietz    and    Frank    Dietz,    Dietz    Electric  four-stoiy.    ■l'.i.\U(i-ft.   brick   buildinB.      Estimated  cost.   i65,UU0 

Co.,    lntere.«:tert.      Estimated   cost,    $125,000.  A.  A.   Hyde  and  11.  W.   Darling,  in  charge. 

Ohio.  <'<iluiiil>uN — .James  II.   IJutler  will  build   11 -story   hotel  Nrli.,    Ailliinee — I'lans    heinp    prepared    for    three-story    mid 

at   IJioail  SI.   and  (Jrant  Ave.      Estimated  cost,   $500,0(10.  basement     hotel    for    liurllnifton    Hotel    Co.       Estimated    cost. 

Ohio,    l>u.v<on — Mutual    Home    &    Savings    Association    will  $60,000. 
Iiuild    10-story    reinforciil-ronerete   buildiuK   at   Alain   and   ,Seo-  Neb.,     HnNtluKH — (Onicial) — Contract     for     movinp     picture 

ond   St.    in   spring.      Estimated   cost,    $200,000.  theatre    and    otlice    building    for    William    Brach    will    not    be 

Ohio,    Marion — Odd    Fellows    Temple    will    build    temple    on  awarded    until    next    spring.      Noted    Oct.    7. 
West  Center  S.     Estimated  cost,  $40,000.  Mont,,    llllllnKM— Y.    W.    C.    A.    will    remodel    old    Elks    club 

Ohio,    Miililletonn— Knights    of    Fythias,    Lafayette    Lodge  Estimated    cost,    $50,000. 
.\"o.  37,   plan   three-.story,  store,   ollice  and  lodge   building.      VZi-.-  Mo.,    Joplln — Election    will    probably    be    held    Nov      10    to 

tiniated  cost,   $50,000.  vote     on     $350,000     bonds     for     schools.       J.     A.     Becker,     Pres. 

Ohio,  Tlflln — First   Presbyterian   Church  will   build   church.  School   Bd. 
Estimated  cost,  $50,000.  Mo.,    KanHnd    City — W.    Hilton    Smith,    preparing    plans    for 

Ohio,  Tolc-do — Citizens  will  vote  Nov.  2   on   $1,000,000   bonds  four-story    and    basement,    37x76-ft.    hotel    at    East    Ninth    St. 

for   school    improvements.      L.    I.    Uonat,    Clk.  near   Charlotte   St.    for   Hoffman    Bros.    Investment   Co.      Note.l 

Ind..  Brnxil — (Ollicial) — Bids  will    be   received  about  Dec.   1  °'^':   ^*' 

for   high  school.     Estimated   cost,   $70,000.     Noted  Oct.  21.  ,^   l*'o.,   Oznrk — Election   will   be   held   Mar.   4,    191(i    to   vote   on 

lnd„  Terre  Hnntc-,Iohnson  &   Miller,   Ball  Bhlg.,  preparing  ^•^\"'^"  ^"'"^^  ^'"'  '"^"'  ""'''},   f"""*"- 

plans  for  16-room  school  at  25th  St.  and  Fourth  Ave.  „„   M"-  *«•  Jo»eph — Rudoljih  Meier.  Arch.,  preparing  plans  for 

jITI^h.;  Dctroit-l-lans  being  considered  by  County  Commis-  20-room  high  school  in  North  Side.  Estimated  cost,  $17.5,000. 
sioners  for  additions  to  county  building.  Estimated  cost,  .„^'*'";'  *'I.>>;'"k"*'<'— A  theater  estimated  to  cost  approximately 
$600,000.  $65,000  will  be  constructed  on  the  Square.  J.  L.  Carlisle,  Kan- 
Mich.,  Detroit— Plans  are  being  considered  for  a  five  or  sas  City,  interested, 
six-story  addition  to  Cass  High  School.  Estimated  cost,  ,  Ark.,  Little  Rook— Plans  being  prepared  by  W.  T.  i3ailey. 
$359  000  Arch.,    Memphis,    Tenn.,    for    Y.    M.    C.    A.    building.      Estimated 

«.   r      ^  .    ™       .,        -.irMi-  o     ^  •  cost,   $60,000. 

Mich.,    Grand    Rapids — Williamson    &    Crow    preparing    re- 
vised plans  for  buildings  for  Calvin  College.     Estimated  cost,  Tex.,    AltavlHta — Bids    will    soon    be    received    for    12-room 

$125,000.  school.      Estimated   cost,   $60,000. 

Mich.,    Kalama^.oo— Bids    will    be    received    by    Kalama:joo  Tex.,    Hou»ton— City    will    sell    $200,000    bonds    for    school 

■'^t''''<=    "o^P'tal    ""''1    ^°^;,l  .^°':.^"P''5     """"^        ^s"'"«.tr^  construction.      Benjamin  Campbell,   Mavor. 
cost.    $:j6,000.      W  ernette,    Bradfleld,    Mead    Co.,    Grand    Rapids,  f         ,  .       . 

.\rch.     Noted  Aug.  i'.i.  Colo.,   Colorado    SpringM — Santa    F&   R.R.    Co.    plans    station. 

Mich..  Lansing- Directors   of  Lansing   State   Savings   Bank  Estimated    cost,    $150,000. 
will   build   eight-story   building  at  Washington   and   Michigan  xjtah.    Salt    Lake    City— Roman    Catholic    Church    plans    pa- 

Ave.     Estimated   cost,   $la0,000.  rochial    school.      Estimated    cost,    $150,000 

Mich.,  Manistique — Robinson  &  Campau,  449  Houseman  Blk.,  .  .  „.  .  t.^-,  ,  <,  t  ..  ,  ,  ,  , 
nrand  Rapids,  preparing  plans  for  high  school.  Estimated  ^..^""r  Phceiiix— Kibbey  &  Lescher  prepared  plans  for  ad- 
cost,    $100,000.  aition  to  courtnouse. 

III.,     Buckley — Lutherans     will     build     church.       Estimated  Wash.,   Bellingham — Contract    will   be   awarded    about   Dec. 

cost,  $50,000.  1    for   addition    to    North    Side    High   School.      Estimated   cost, 

111.,   Chicago— Marshall   &   Fox   will   build   five   or   six-story  $120,000.      Noted   Aug.    12. 
otlice  building  at  Lincoln  Parkway  and  Huron  St.  \Vash.,    Seattle — Citizens    will    vote    on    $200,000    bonds    for 

111.,    Chicago — Contract    will    be    awarded    about   Nov.    1    for  West   Seattle   high   school.      Edgar  Blair,  School  Arch. 
two-story,    100xl74-ft.    building    for    Ninth    Church    of    Christ  _  d     ..i      j      -nr      -n-      i       ■  t        ■       r.,  ,  ^       ,       , 

.Scientist:      Carl    Barkhausen,    121    Wisconsin    St.,    Milwaukee,  ,.,,5»"-,    f "'■*I?"'b'^^-  ,^,-     Lucius,     Lewis     Bldg.,     Portland, 

Wis     Arch  retained    by    Alisky    Estate    to    prepare    plans    for    rebuilding 

.V.      ,.,.-'  v.    ,.■  I.    /^i,-      ,~.v,-  rr.         ■      ,  -^  „    ^  structure   at  Third   and  Morrison    St.      Estimated  cost,   $50,000. 

111.,  t  hicago — Baltimore  &  Ohio  Chicago  Terminal  R.R.  Co. 
v\  ill  l>uil(l  two-  and  tliree-storv  freight  sheds  at  200  West  latli  Ore.,  Portland — Bids  will  be  received  in  November  for  audi- 

t,      M.  A.  Long,  Arch.     Estimated  cost,   $65,000.      F.  L.   Stuart,  torium    for    city.       Estimated    cost,    $500,000.       Whitehouse    & 

i:altimore,    Md.,    Ch.    Engr.  Fouilhoux,  Wilcox  Bldg.,  Portland,  Arch.     Noted  Aug.  12. 

111.,    SprliiB«eld— (Official)— Bids     will     be     received     about  Calif.,   Sacramento— Bids   will   soon   be   received    for   hall   of 

•  c.    1    for    high    school.      ^\  .    B.    Ittner,    St.    Louis,    Mo.,    Arch.  justice    building    for    city.       Shea    &    Lofquiest,    Arch.       Esti- 

-Noted    Oct.    21.  mater  cost,  $20S,000.     Noted  July  29. 

Iowa,  Des   Moines — Cathedral   will  be  built   in   1916   bv   Ma-  r'-u*      n'„„.ii_- ■      xi     a     ■a'^^^  „     a         -e-  ■ 

•oiip    Ordi-r       I'stimited    cost     S.^00  000       Ohailps    \T     Pnfli^iit  Calif.,   Woodland — H.    A.    Weeks,    San    Francisco,    preparing 

Member  Bldg.  Com  ».iiio,uoo.     unai  les   .\l.   Cath..xit.  pj^^^^  ^^^  courthouse  for  Yolo  County.     Estimated  cost,  $200,- 

lon-a,  Des  Moines — Interurban  Ry  Co.  will  build  freight  de- 
;  ot   at    Second   and    Center   St.      Estimated   cost,    $50,000.  BARGE   CANAL   WORK,   ALBANY,  X.  Y, 

Iowa,    Harlan — Bonds    for    $120,000    voted    by    citizens    for  Contract    -No.  40 

school.      Noted    Sept.    2.  ,    ^      .    ,     ,,„^ ,,       ,       .  Bids  were  received  Sept.   14  by   W.   W.    Wotherspoon,    State 

Iowa.    -Washinston— Citizens    defeated    $100,000    bonds    for  Supt.    of    Pub.    Wks.,    Albany,    for    Barge    Canal    W'ork,    Con- 

lugh  school.  tract  No.  40,  from  (A)  J.  E.  Bishop,  Syracuse;  (B)  Cham- 
Minn,,   nolnth-(Official)-Bids   will   be   received   until   7:45  8!,^.\^<,l?"fcrEas"tfve?  C^nslruc"t?on  Co  S^nTrtVc."'  mf  M^?!^"'' 

p.m..   Nov.   5.    by  Board   of   Education   for  purchase   of   $100,000  1^  shfoard    ifochestir       Tre    Uen^bhls   were   as   folI?w<;? 

bonds  for  schools.     Charles  A.  Bronson,  Clk.  Bd.  of  Education.  '^   bnepara,   nocnester.      ine   item    bids  were  as  follows. 

Minn.,  Minneapolis — Hennepin  County  Medical  Society  plans  A  B  C  D 

12-story  office  building.      Estimated  cost,   $1,000,000.  27,000  cu.yd.  excavation S0-.35      $0.38      80.48      80.38 

6.000  cu. yd.  forming  embanlimont .10  .12  .14  11 

Minn.,    North    St.    Paul — Citizens    plan    high    school.       E.sti-  860  cu.yd.  gravel  surfacing 1.35         150         1.80         140 

mated  cost,    $40,000.  3,4  M  ft.  b.m  creosoted  lumber 65.00       65.00       75  00       65  00 

Minn       St      Paul-COfflci^U-Bids     wUl    ^     ^.ecei.ea     ntn  I^^Jili^f/^r^^^ri^JJ^d  concrete  piies:.         2:i         2I         uU        2U 

Nov.    16    by    Board    of    Control,    State    Capitol,    for    Minnesota  ko  m  vd  second  diss  cnncrete  74-4        K  nn        0  m         7m 

V^^°^^iJ°S}V^  i?cb'''"-fotert'slnt^*?f    '=°'''    ^^'"'•'""'-      '^'^'-  ?90'cu'.yd.1i7s?darrern?oSdconcrete....        utl       llx       lOM       12:7! 

ence  H.  Johnston,  Arch.     Noted  Sept.  23.  53  cu.yd.  second  class  reinforced  concrete .. .         8.94         9.00        9  00        8.00 

Kan..  Hiawatha — Bids  will  be  received  until  7:30  p.m.,  Nov.  150  lin.ft.  36-in.  reinforced  concrete  pipe   . .         4  00         5.00        6  00        4.75 

1,    bv    Board    of    Education    for    high    school.      Estimated    co.st,  18.000  b.  structur.ii  steel .04  .04  .04  .04 

$60,000.      J.    H.    Felt    &    Co.,    Kansas    City,    Mo.,    Arch.      Noted  14,200  lb   metal  reinforcement 03  .03i         .031  03 

0„t     21  2,000  lb.  iron  castings  plain .04  .04  .04  04 

448  lin.ft.  wooden  fence .22  .25  .52  .25 

Kan.,  Topeka — City  will  build  junior  high  and  grade  school  65  fender  fastenings 1.21  1.20         1.20         1  20 

at  Fifth  and  Lincoln  St.     Estimated  cost.  $100,000.     L.  M.  Pen-  

well,  Pres.  and  Chn.   Bldg.   Com.,  High  School.  Extended  totals S2.5,jl5   $27,140   826,058    $26,438 

P.WIXG — ST.   CHARLES,  ILLINOIS 

Bids  were   received   for   paving    East   Main    St..    West   Main  struction  Co.,  Elgin,  111.;    (E)   James  Cape  &  Sons  Co.,  Racine. 

St.    and    parts    of    other    connecting    streets    as    follows:       (A)  -wis.;    (F)    H.    H.   Enbody,   Aurora,   111.;    (G)    James   A.    Sockley 

Engineers   Estimate;    (B)    Western    Improvement   Co.,    Racine,  _        '..  .,,,       m,.       1         »,■  ,  i  ,, 

Wis.;    (C)   Arwin  E.   Price,   Elgin,   111.;    (D)    Logan-Giertz   Con-  Co.,   Chicago,  111.     The   item  bids  were  as  follows: 


17,670  sq.yd.  vitrified  bricli  pavement,  6-in.  cement  concrete  base, 
2-in.  sand  cusliion.  joints  filled  witli  asphalt  fiUer,  surface  dressed 
witli  sand  and  subgrade  complete _ 

8,690  sq.yd.  vitrified  briclc  pavement  5-in.  cement  concrete  base, 
2-in.  sand  cushion,  joints  filled  with  asphalt  filler,  surface  dressed 
with  sand  and  sub-grade  complete 

10,850  lin.ft.  cement  concrete  curb  on  layer  of  banlc  gravel,  subgrade 
complete 

400  lin.ft.  10-in.  vitrified  sewer  laid  and  constructed  complete 

10  inlets  with  c.i.  covers  placed  and  completed 

10  combined  false  curb  and  gutters  with  c.i.  plate,  8  ft.  long 

72  combined  false  curb  and  gutter  with  c.i.  plate,  5  ft.  long 

36  oak  headers  in  place 

Adjustment  of  existing  manhole  and  C.  B.,  extra  concrete  per  cu.yd. 


B 


10.00 

8  00 

6.00 

6.00 

14.72 

8.00 

6.50 

Ik 


Totals. 


.43 
60 
15  00 
9.00 
5.00 
41c.  per  ft. 
4  60 

S86.698 


D 


12,50 
8.00 
5.00 


40 
20.00 
10  00 

6  00 
10  00 

8  00 


46 
50 
15  00 
10.00 
6  00 
14  72 
5  00 


.30 
.75 
15  00 
10  00 
6  00 
12  00 
15  00 
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<lii«'.,  Montreal — Marcil  Trust  Co.  will  buikl  one-story  gran- 
ite  buildintr  on  Victoria   Sq.      Estimated   cost.   $300, OOU. 
UidN  In  and  ContrnctH  A^vnrded. 

MaNN..  BoHton — (Ro.\bury)  —  (Official) — Bids  received  Oct. 
19  for  addition  to  High  School  of  Practical  Arts:  John  J. 
Flvnn,  319  Washington  St..  $69,736,  and  McNeil  Construction 
Co",   201    Devonshire  St.,   $72,731. 

MaHN.,  Haverhill — Contract  awarded  to  KELLY  BROS.,  30 
Pleasant  St.,   Haverhill,   for   Masonic  Temple   alterations. 

Conn.,  New  London — (Official) — Contract  awarded  to  H  R. 
DOUGALS  CO.,  Inc.,  for  addition  to  Griswold  Hotel.  Noted 
Oct.    21. 

N.  Y.,  Ilarrinian — Contract  awarded  to  HARKIMAN  IN- 
DUSTRIAL  Ctilil'ORATION,   at   $40.0(10.    foi    school. 

X.  Y.,  New  York — (Borough  of  Bronx) — (Official) — Con- 
tract awarded  to  McDERMOTT  &  HANIGAN,  Inc..  103  Park 
Ave.,  New  York,  for  lOOxlOO-ft.  apartment  at  S  Woodycrest 
Ave.    for    Woodycrest    Bldg.    Corporation. 

N.  Y'.,  UorheMter — Contract  awarded  to  A.  PRIEDBHICH 
&  SONS  CO.,  Rochester,  for  Y.  M.  C.  A.  branch  building.  Esti- 
mated cost,   $.")0.nflO.     Noted  Sept.  2. 

N.  J.,  Atlantic  Citv — Contract  awarded  to  ALEX  CHAM- 
BLEY.  243  South  Tenth  St.,  Philadelphia,  Penn.,  tor  three- 
story,    90xiri0-ft.    addition    to    school.      Noted    Sept.    2. 

Jf.  J.,  Klixnbetli — lOtticial) — Contract  awarded  by  Board  of 
Education  to  JOHN  LAURIE.  JR.,  New  York,  N.  Y.,  at  $S4,S77, 
for  Madison  Ave.  school.     Noted  Oct.  14. 

!V.  J.,  Jersev  City — (Official) — Contract  awarded  to  JOHN  T. 
BRADY  CO..  103  Park  Ave..  New  York,  N.  Y.,  at  $900,000.  for 
Hudson  County  jail.  J.  T.  Rowland,  Jersey  City,  Arch.  Noted 
Oct.    21. 

X.  J..  Newark — W.  G.  Sharwell  &  Co.,  Newark  at  $S4  r..V9. 
low  bidder  for  Milford   school  on    18th  Ave. 

N.  J.,  Trenton — (Official) — All  bids  received  Oct.  19  by 
Alfred  Ga.skill,  Dir.  of  Dept.  of  Conservation  and  Develop- 
ment   for    laboratory    rejected.      Noted    Oct.    7. 

Penn..  Philadelphia — (Bustleton) — Melody  &  H-3ating, 
Bailey  Bldg.,  at  $40,440  low  bidder  for  two-story  school  addi- 
tion. 

Penn.,  Seranton— Contract  awarded  to  LUDWIG  T.  STIPP. 
People's  Bank  Bldg..  for  nine-story.  42x7S-ft.  hotel  addition  for 
Casey    Hotel   Co.     Noted    Sept.    30. 

YV.  Y"a.,  CharleMton — Bids  were  received  for  two-story  addi- 
tion to  Kanawha  Countv  courthouse  as  follows:  G.  P.  Gates, 
$49,500;  Caldwell  &  Drake,  $53,125;  Central  Engineering  Co., 
$54,000.     Noted  Sept.  16. 

Ohio.  Findlay — Contract  awarded  to  J.  G.  BULLINGER,  To- 
ledo, at  $90,000.  for  infirmary  for  Hancock  County. 

Ohio,  Marion — Board  of  Education  awarded  contract  f r  r 
high  school  to  W.  C.  HANDSHY  &  SON.  Zanesville.  at  $S4,- 
773.     Marriott,  Allen  &  Hall,  Columbus,  Arch.     Noted  Sept.  23. 

BILKHEAD — PHIL.-'VDKLI'HI.Y,    PKNN. 

Bids  were  received  Aug.  16  by  the  Department  of  Wharves, 
Docks  and  Perries  for  the  constructon  of  a  temporary  bulk- 
head in  the  Schuylkill  River  from:  (A)  EDWIN  H.  VARE. 
Lincoln  Bldg.,  Philadelphia  (awarded  contract);  (B)  Pugh  & 
Hubbard  Co..  Witherspoon  Bldg.,  Philadelphia;  (C)  Peoples 
Bros.,  l.'ith  and  Callowhill  St.,  Philadelphia;  (D)  J.  E.  Brenne- 
man,  1523  South  Front  St.,  Philadelphia.  The  item  bids  were 
as  follows: 

A  B  C  D 

SOO  bearing   piles $10.00       $S.SS           $10.50       $12.70 

1,600    batter    piles 10.60 

no  pile   shoes 1.50 

4,000   6-in.  sh.  piles 9.00 

67  M.  ft.  yellow-pine  lumber..  65.00 

4,000  galvanized  iron  caps....  .10 

800  galvanized  iron  caps,  piles  .22 

Extended    totals    $65,966       $67,915    $83,585     $87,212 


16.00 

12.90 

1.00 

1.70 

10.95 

12.45 

45.00 

82.50 

Ind.,  KvauNviUe — (Official) — Contract  for  freight  depot  tor 
Illinois  Central  R.R.  awarded  to  GEORGE  B.  SWIFT  &  CO  . 
Chicago,   at   $75,000.      A.   S.   Baldwin,   Ch.   Engr.      Noted  Oct.   21. 

Y^'is.,  De  Pere — Contract  foi-  substructure  of  four-story 
65xlS0-ft.  building  for  Premonstratension  Fathers  awarded 
to  A.  P.  BEAUREGARD,  De  Pere.  Estimated  cost  of  build- 
ing,   $100,000. 

YVis.,  YY'aterto*vn — Contract  for  high  school  awarded  to 
B.MLEY-MARSH  CO..  Minneapolis,  Minn.  Estimated  cost. 
$125,000.      Noted    Sept.    23. 

Iowa,  Rook  RapidM — (Official) — Contract  awarded  to  A.  M. 
OLSON  CON.STRUCTION  CO..  Brookins,  S.  D.,  at  $107,300,  for 
three-story   and   J>asement   courthouse.      Noted  Oct.   7. 

Iowa,  Sioux  City — Contract  awarded  to  COOMER  &  SMALL. 
United  Bank  Bldg..  for  Elks  club  house  at  Eighth  and  Dougl-ts 
St..    Estimated    cost.    $75,000.      Noted   Sept.    9. 

Minn.,  Minneapolis — Contract  awarded  to  J.  L.  ROBINjiON 
&  CO..  at  $55,000,  for  two-story  Ijrick  addition  to  Schillei 
school    at    Grand    and    26th    Ave. 

Minn,  MinneapoliM — (Official) — Contract  for  theatre  for  M. 
L.  Cohen  &  Co.,  239  Nicollett  Ave.,  awarded  to  PLEISHER- 
ROSE  CONSTRUCTION  CO.,  515  Plymouth  Bldg.,  Minneapolis, 
at   $41,000.     Noted  Sept.   23. 

S.  D.,  Brookinj;vs — (Official) — Contract  for  four-story  dormi- 
tory for  State  College  awarded  to  WOLD  CONSTRUCTION" 
CO.,    Brookings,    at    $72,000.      Noted    Oct.    7. 

Mont..  Baker — Contract  awarded  to  MONEKE  BUILDIN  ; 
CO.,  Fargo.   N.   D.,    for  court   house   for  Fallon   County. 

Mont..  Havre — Contract  awarded  to  LEASE  &  RICHARDS. 
Great  Palls,  at  $63,000,  for  Masonic  Temple  at  Third  Ave.  and 
Third  St.     Noted  Sept.  2. 

Mo.,  KanNas  City — Contra&t  awarded  to  PR.\TT-THOMP- 
SON  CONSTRUCTION  CO.,  500  Republic  Bldg..  at  about  $200.- 
000,  for  additions  to  German  Hospital  at  24th.  McCoy  and 
Holmes   St. 

Mo.,  YVelLster  Groves — Contract  awarded  to  JOHN  GREWE 
CONSTRUCTION  CO..  947  Century  Bldg.,  St.  Louis,  at  about 
$175,000.   for  two   schools. 

Tex.,  DallaN — Contract  awarded  to  JONES  &  H.A.RRING- 
TON.  Ft.  Smith.  Ark.,  at  $59,150,  by  Board  of  Education  for 
Winnetka  school. 

Te-x.,  DallaH — Contract  awarded  by  Board  of  Education  to 
HOLMB(1B  CO.,  Oklahoma,  Okla.,  for  high  school  in  Oak  Cliff, 
at   $113,000. 

I'tah,  Salt  Lake  City — Contract  for  normal  and  industrial 
building  for  University  of  Utah  awarded  to  AUGUST 
RUDINE.      Estimated   cost,    $55,000.      Noted   Sept.    30. 

YYash.,  Taeonia — Contract  awarded  to  CORNELL  BROS., 
Savage-Scofleld  Bldg..  Tacoma,  at  about  $75,000,  for  hotel 
for  Savage-Scofleld  Co.  and  others.  Heath  &  Gove,  Tacoma, 
Arch. 

Calif.,  Y'entura — (Official) — Bids  received  Oct.  18  by  W.  P. 
Mc(?lure,  State  Engr.,  Sacramento,  for  t^vo  cottages  and  deten- 
tion building  tor  California  State  School  for  Girls:  Chirhart 
&  Nvstedt,  $39,595;  The  Kling  Co.,  $43,333,  and  P.  O.  Eng- 
strum    Co.,    $45,987.      Noted    Oct.    7. 

Out.,  Ottawa — Contract  awarded  to  NORCROSS  BROS.  CO.. 
103  Park  Ave.,  New  Y'ork,  N.  Y..  for  eight-story  office  buildinii 
on    Rideau    St.    for    C.    Jackson    Booth. 

The  GeorKe  A.  Boydeu  Pump  Co.,  Baltimore,  Md.,  recently 
capitalized  at  $1, SOO. 000,  will  erect  a  large  plant  in  the 
northwest  section  of  Baltimore  for  the  manufacture  of  pump.s. 
It  also  plans  to  establish  subsidiary  factories  in  Kansas  City 
and  San  Francisco.  The  following  are  the  officers  of  the 
company:  George  A.  Boyden.  Pres. ;  J.  Calvin  Boyden,  Vice- 
I'res. ;  j'anon  Fisher.  Chn.  of  the  Executive  Committee;  Harry 
Carter  Irwin,  Secv.;  and  George  A.  Boyden,  Jr.,  Mechanical 
PJngineer  Supt.  Edwin  H.  Brownley  and  William  L.  Marbury 
are  acting  as  counsel.  The  present  offices  are  located  in  the 
Maryland  Casualty   Bldg.,   Baltimore. 


bak(;k  canal  yvork,  albany',  n.  y. 


Bids  were  received  Sept.  14  by  W.  W.  Wotherspoon,  State 
Supt.  of  Pub.  YVks.,  Albany,  for  Barge  Canal  Work.  Contract 
L  from  (A)  Cleveland  &  Sons  Co.,  Brockport;  (B)  Oswego 
Construction  Co.,  Inc.,  Pulton;  (C)  I.  M.  Ludingtons  Sons.  Inc.. 
Rochester;  (D)  Cheslev,  Earl  &  Heimbach.  Inc.,  Buffalo;  (E) 
Vedder  Construction  Co.,   Delevan;    (P)   Grumer  &   Hallenbeck, 


traet  L 

Harriman;  (G)  R.  T.  Ford  Co..  Rochester;  (H)   Frank  L.  Cohen 
Buffalo;     (I)     Lupfer    &    Remick,    Buffalo;     (J)     Stanley    Con 
struction   Co.,   Buffalo;    (K)    Larkin   &   Sangste 
(L)   Scott    Bros.,   Rom 
Flood    &    A'an    Wirt, 


_  Seneca   Palls; 

(M)    Sherman-Stalter  <io.,   Lyons;    (N1 

Hudson    F'alls.      The    item    bids    were    as 


follows: 


21,000  cu.yd.  excavation $0  BO 

.500  cu.yd.  lining 1  .50 

16..5  M.  f.b.m.  sawed  lumber (50  00 

3,500  ru.yd.  second-class  concrete.  .        O.fSO 
106  cu.yd.  first-class  reinforced  con- 
crete       12.00 

!iQO  cu.yd.  fourth-class  rip-rap. . 

:J44,000  lb.  structural  steol 

16,5(X)  lb.  metal  reinforcement u» 

9.5  sq.yd.    cobblestone   gutter 1.25 

26.5  sq.yd.  brick  pavement 2,  2,5 

1,240  lin.ft.  wiM)den  fence 2.5 

137  lin  ft.  lattice  railinK  >   ".5 

Removing  existing  superstructure  at 

Gorhamstrwt  (lump)sum) 100  (K) 

12   oil  signal   lamps 15  (W 

Maintaining  navigation  at  Gorham 

St.  (lump  sum) _. 

Maintaining  navigation  at  Kingdom 

Ud.  (lump  sum) 

Timber    tow-path    at    Gorham    St. 

lumpsum) 200  00 

Timber    towpath    at    Kindom    Rd. 

(lumpsum) 250  00 

Cofferdams,    pumping,    bailing   and 

draining  (lump  sum)    10,000 


.04i 


50  00 


SO  40 
1.80 

78  00 
6.00 

14.40 

3.00 

.048 

.036 

1.50 

2  70 

:w 

2   10 


$0.50 
1.50 

50.00 
6  50 


D 
$0.65 

1.50 
60.00 

6.50 


$0.(iO       $0.62 
2.00  1.40 

60.00        6.5.00 


$0.60 
1.25 

50  00 
7.00 


1.50 
.50.00 
7.00 


$0  (iO 
1.25 

50.00 
8.00 


$0  42 

1.35 
58  00 

6  00 

11  00 

1  30 

0378 

0315 

1  20 

2.35 

.27 

1  70 


100  00      100  00      120  00      100  00        .50  00      100  00 


14.00 
2.00 
.  045S 


$0  60 
1.50 

(iO  00 
6.60 

12  00 

2  00 

038 


12.00 

2.00 

042 


$0.77 
1.80 

60  00 
7.00 

12.00 

2.00 

.038 


00      KKl  00      100  00      100  00      100.00      100  00 
.50  00        2.5  00      10(1  0(1      100  00      100  00      100  00      100  00 


1.5  00   15  00 


1.00    1.00   100  00 
1.00   100.00   100  00 


15  00   15  00 


1  00   30  00 


1.00   75  00 


2500  2.)U  00   1.50  00  250,00  230.00  230  00   .50  00    1.00  2.50  00    1.00 
25  00  400  00  200  00  400  00  400  00  400  00  100  OO    1.00  400  00    1  00    1  00    1  00  125  00 
12,000   10,000    8,250   8,000    7.500    6,000   12,000   12,000   3,000   8,500   11.432   7,000   7,500 


Total. 


$08,956    $65,943    $65,942    $62,047    $65,357    $63,564    $63,229    $6,8.292    $68,797    $(i3.062    $fi3,.572    $.59,928    $64,891    $67,786 


I 


Oitolu'i-  2S.   I  111,-. 
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MectluK    <>■'    Hydrnlril    I.lnic    MiiiiiirnctiirrrN 

In  January,  lllir>.  the  National  l.ime  Muiulactuiers  opened 
Ht  I'ittsbuiKh  an  ollu-e  known  as  the  Hyiliated  l.inie  Bureau, 
the  purpose  of  wliicli  was  to  promote  the  use  of  hydr.ited  lime 
in  concrete,  mainly  liy  aitinK  a.s  a  central  information  oltice 
from  which  all  in.iuiiien  as  to  the  use  of  hydrated  lime  could 
be  promptly  and  accurately  answered.  It  is  thounht  that 
the  scheme  has  been  very  successful  and  that  eUKineers  and 
contiactors  are  becomiUK  much  better  informed  through  the 
bureau  of  the  advantaKes  of  hydrated  lime  in  concrete  work. 
For  the  coming  year  it  is  hopeil  to  e.vtend  the  operation  of 
the  Bureau  and  to  that  end  a  meeting  of  all  the  hydrated 
lime  manufacturers  in  the  I'nited  States  has  been  called  for 
Dec.  1.  19in.  to  be  held  at  the  ollice  of  the  Bureau.  It  is  the 
intention  of  the  Hydrated  Ijime  Manufacturers  to  make  this 
Bureau  of  increasins  value  to  the  enK'iK'erinK  profession,  and 
it  is  hoped  that  every  manufacturer  of  this  m.aterial  will 
attend  this  meeting  and  be  prepared  to  support  the  movement. 
The  Concrete  Form  <«.,  Iiie..  Syracuse,  N.  Y.,  has  been 
awarded  the  highest  award  at  the  I'anania-Pacillc  Exposition 
for  the  Whalen  I'm  mi.  a  KUaranteed  collapsable  steel  culvert 
form  used  in  road  construction. 

The  J.  F.  Mundy  HoiMtiUM:  BiiKlue  «'o..  Newark.  N.  J.,  has 
liurchased  the  business  of  J.  F.  Alundy  and  will  continue 
business  under  the  new  name.  R.  L,.  Strickland  is  Secy,  and 
Treas. 

AV.  F.  Harily,  for  the  past  11  years  connected  with  the 
Diamond  Rubber  Co.  and  the  B.  F.  (5oodrich  Co.,  has  beiri 
appointed  Sales  Msr.  of  the  Boston  Heltins'  Co.,  S4  Linden 
Bark   St.,   Boston,   Mass. 

The  tioulilM  Mfs-  Co.,  Seneca  Falls,  N.  Y.,  manufacturer  of 
pumps  and  hydraulic  machinery,  will  open  a  branch  office  at 
111  No.  3d  St.,  Philadelphia,  Penn.,  on  Oct.  1.  The  company 
has  purchased  the  business  of  H.  K.  Trotman  at  this  address, 
who  has  been  the  distributor  of  immps  for  this  company.  K. 
.'i.  .lenison,  formerly  with  th.-  Canadian  Fairbanks-Morse  Co.. 
Ltd..  Montreal,  has  been  appointed  M^r.,  and  F.  G.  Kramer, 
formerlv  in  the  employ  of  H.  E.  Trotman.  will  be  Assist.  Mfj'r. 
J.   B.   Trotman   will   continue   with   thi-   Goulds  Mfsr.   Co. 

The  E.  B.  CroMby  ConNtruotion  Cti..  formerly  of  MuskoRee, 
Okla..  has  moved  to  .SOfi  West  Ninth  St.,  Kansas  City,  Mo.  This 
firm  has  recently  completed  a  $75,000  high  school  building  at 
Boonville,  Mo.,  for  which  J.  H.  Felt  &  Co.,  Grand  Avenue 
Temple,  Kansas   City.   ^lo.,  -^-as  Arch. 

The  H.  F.  HarriH  l!:uKiueeriiie  Co.  have  moved  from  16S 
Osborne  St.,  Bridereport.  Conn.,  to  the  corner  of  Broad  and 
•Tohn  St..  Bridgeport,  and  are  installing;  additional  machinery 
as  fast  as  it  can  be  ol)tained. 

The  Marine  Oil  Kn^ine  Co.,  of  Xew  York,  has  just  been  in- 
corporated with  a  capital  of  $200,000  for  the  purpose  of  carry- 
inar  on  a  business  of  installing:  nil  engines,  both  in  ships  and 
in  either  municipal  or  ijrivate  power  plants.  Mr.  W.  R.  Hay- 
nie.  I'.  S.  Manager  for  Bolingers  Co.  of  Stockholm,  Sweden, 
f.O  Church  St.    is   the   moving  spirit   in   the  concern. 

C  VTALOG    NOTICES 

General  Electric  Co..  Schenectady,  N.  Y.  Pamphlet.  Holo- 
jdiane  refractors  for  street  lighting.  Illustrated,  30  pp.,  6x:) 
in. 

Westinghouse  Electric  &  Mfg.  Co..  E.  Pittsburgh,  Penn. 
Circular  No.  1536.  Alternating  current  water-wheel  gen- 
erators. Illustrated,  32  pp.,  XxlOii  in.  Special  Publication  No. 
l.'ifiS.  Railway  equipments  and  locomotives  in  the  Far  West. 
Illustrated,   4S"  pp..    SUxll   in. 

The  Scranton  Pump  Co.,  Scranton,  Penn.  Bulletin  No.  ins. 
.let  condensers  and  vacuum  pumps.  Illustrated,  12  pp., 
•5x9  in. 

K-G  Kelding  &  Cutting  Co.,  .")56  West  34th  St.,  New  Yoik. 
Catalog.  Oxy-acetylene,  oxy-blaugas  welding  and  cutting 
equipment.     Illustrated,   24   pp.,   I'^xT^i    in. 

American  Steel  Dredge  Co.,  Ft.  Wa.vne,  Ind.  Bulletin  No 
10.  "Single-Line"  revolving  steam  shovels.  Illustrated,  .n  pp., 
SijXll   in. 

HIGH    SERVICE    SYSTEJI,    CO.lTESVILIiE,    PENX. 

Bids  were  received  Oct.  7  for  the  construction  4)f  a  hisli 
service  svstem  at  Coatesville  from  (A)  PARTRIOGB  & 
BURKE.  Hohokus,  N.  J.  (awarded  contract);  ( H)  H.  C. 
Brooks  Co..  Martinsburs.  '^V.  Va.:  (C)  Dunleavy  Bros..  Coates- 
ville: (D)  Pugh  &  Hubbard,  r'hiladelphia.  i'enn.;  (R)  Thomas 
.1.  Radley  Co.,  Inc.,  New  Yoik.  N.  V.  The  item  bills  were 
as   follows: 


B 


D 


I 


12.56  tons  10-in.  Class  .A  pijM'    . 
:S0.o6  tons  10-in.  Class  B  pipe 
62.75  tons  6-in.  Cl.iss  B  pipe 
243 . 0  tons  8-in.  Class  O  pipe . 

24.15  tons  6-in.  Clas.s  B  pipe 

13.6  tons  li-'m.  Class  C  pipe    

10.2  tons  c.i.  specials 
1,390  lin.ft.  10-in.  c.i.  pip.-  laid 
11.980  lin.ft.  8-in.  i-.i.  pipi'  laid 
2.170  lin.ft.  6-in.  r.i.  pipi-  laid 

1  10-in.  gate  valve 

8  S-in.  gate  valves 

18  6  in.  gate  valves 
30  hydrants  with  gate  valvi- 
200  cu.yd.  excess  excavati.m 
3,000  lin.ft.  macadam  pavement 
120  lin.ft.  brick  pavement    .    . 
250,000  gal.  water  tank 
Equipment  for  pumpinn  station 

Venturi  meter 

Superstructure  for  pumpiiic  static 
177  cu.yd.  earth  excavation    . 
7  cu.vd.  Class  A  concrete   . 
55  cu.vd.  Class  B  concrete 
140  lb.  of  steel  reinforcement 

Extended  totals 


S24   7.1  S26..50  $26. io  $26.50  $28  00 

24.75  26.50  26.75  26, W  2.S  00 

24.75  26.50  26.75  27.05  29.00 

24.75  26.50  26  75  27.05  28.00 

24  75  26. 50  26.75  27.05  28.00 

24.75  26.50  26.75  27  05  28.00 

60.00  65  00  60  00  .58.80  65.00 


35 


.37 


25  75  27  .50  .30  00  28.30  39  00 

19  .50  21  no  20.00  17.60  25.80 

14  00  16.00  12  75  12  00  17.10 

45  00  .50  (JO  48  00  44  .50  50.00 

.  75  1  00  I  25  1  .50 


05 


20 


.17 


3.700  00  3,7.50  00  3,600  00  3,()S5 .  00  4.600  00 

1 .456 .  00  1 .075  00  1 ,284 .  00  1 .740  00  2„50O  00 

0.50  00     725  no     600  00     706.00     652  00 

600  00     70O  00     060  001.720  00     700.00 

45  1   (Kl  60  1.00  .50 

S  00  9  on  8  00        15.00  6  50 

0  00         S  00         6  00       10.00         0.50 


.05 


.06 


.04 


.04 


.05 


J23,8.34    $24,943    $25,619    $28,127    $28,968 


The  Detroit  I'roduetK  Co.,  Detroit,  Mich.,  to  celebrate  a 
record-breaking  September  business,  about  30  of  Its  members 
Were  the  guests  of  .1.  G.  Kumney,  Gen.  llgr..  at  a  banquet 
given  Oct.  19  at  the  Detroit  Athletic  Club.  The  September 
output  of  the  company  including  both  fcnestm  solid  steel 
windows  and  also  Detroit  self  lubricated  springs  also  made 
by  the  company  was  the  biggest  In  the  hlstoiy  of  tlie  com- 
panv.  And  from  present  indications  the  remaining  months 
of  1915  are  going  to  be  no  exception  to  the  rule.  The  Septem- 
ber record  was  a  combination  of  a  series  of  record-breaking 
months  throughout  the  year.  At  the  banquet,  speeches  were 
made  by  Walter  S.  Russcl,  Pres.  of  the  Russel  Wheel  and 
Foundry  Co.,  of  Detroit,  and  by  R.  S.  Drummond,  Vlce-Pres. 
of  the  Detroit  Steel   Products  Co. 

Amerlrnn  I.iiniber  iMeil  In  l>orlUKnl — Most  of  the  foreign 
lumber  used  in  Portugal  is  imported  from  Sweden  and  the 
United  States,  especially  from  the  Gulf  ports,  Pensacola, 
.\palachicola,  Gulfport.  New  Orleans,  and  Galveston.  Pitch  • 
pine,  oak,  ash.  and  satinwood  are  the  kinds  of  American  lum- 
'iH>r  in  demand.  Pitch  pine  is  used  for  roof  building  and  floor- 
ing, oak  and  ash  for  building  railway  cars  and  trucks,  and 
satinwood  for  furniture  making.  The  present  price  of  pitch 
pine  in  Lisbon  is  between  56  and  62c.  per  cu.ft.,  as  compared 
with  42c.  before  the  war.  The  difference  is  not  due  to  an 
increase  in  the  price  of  the  lumber  Itself,  but  to  the  exorbitant 
freight  rates  and  the  unusually  low  exchange.  The  average 
sizes  of  pitch  pine  imported  are  27'^  and  30  cu.ft.  The  usual 
sizes  of  Swedish  lumber  imported  are  3x9  and  3x10.  employed 
mainly  for  beams  and  for  making  doors  and  windows.  The 
price,  owing  to  present  circumstances,  has  increased  about 
70  per  cent.  The  stock  of  foreign  lumber  on  hand  is  very 
small,  but  dealers  state  that  they  have  no  desire  to  increase 
it.  in  view  of  present  conditions  .  The  cheap  native  lumber, 
which  sells  for  about  25c.  per  cu.ft.,  is  being  used  extensively, 
thus  replacing  to  a  considerable  extent  the  imported  product. 
Occasionally  small  shipments  of  pitch  pine  from  New  Orleans 
are  received,  to  supply  the  most  urgent  demands  of  the 
market. 

Dodnell  *  Co.,  I.,td.,  135  Front  St.,  New  York.  N.  Y.,  an- 
nounces the  removal  of  its  office  to  50   Broad  St. 

The  Hydrnulie  Pre»»  MfK.  Co.,  Mount  Gilead,  Ohio,  received 
the  grand  prize  and  gold  medal  for  hydraulic  presses  at  the 
Panama-Pacific  International  Exposition.  This  company  has 
issued  ,a  folder  on  "Maintaining  a  Precedence  in  Exposition 
Awards." 

Uriels  and  Tile  I'rodueed  in  the  United  States  in  1914  were 
valued  at  $164,986,983,  according  to  Professor  Middleton,  of 
the  United  States  Geological  Survey.  Cla.v  products  are  made 
in  every  state,  Ohio  leading,  Pennsylvania  second,  and  New 
Jersey  third.  The  strip  of  land  along  Hudson  River  from  New 
York  City  to  Cohoes,  including  Bergen  and  Middlesex  Coun- 
ties, in  New  Jersey,  is  the  greatest  brick-making  district  in 
this  country  and  probably  in  the  world,  and  New  York  City 
is  the  leading  common-brick  market  in  the  United  States, 
about  one  billion  brick  being  used  there  annually.  In  1914 
there  were  markited  from  this  region  SSS.266,000  common 
brick  valued  at  $4.90  per  If.  Of  these.  New  Jersey  produced 
209,146.000   brick   valued   at  $5.10    per  M. 

Wood-Bloelv  Pnvliig  in  iireiit  Britain  is  in  .gi'neral  use  in 
n.arly  all  of  the  several  hundred  boroughs  the  population  of 
which  is  greater  than  60,000,  according  to  the  weekly  bulletin 
cit  the  Canadian  Department  of  Trade  and  Commerce.  In  a 
few  prominent  cities,  such  as  Glasgow,  Dublin,  Belfast  and 
Liverpool,  wood-block  paving  is  used  only  In  front  of  hospi- 
tals and  schools.  It  is  said  that  the  hard  pavements  in  these 
cities  have  not  been  replaced  by  wood  because  of  the  practice 
of  shoeing  draft  horses  with  sharp  calks,  which  would  tear 
up  the  wood  blocl<s.  Without  exc<-ption  the  wood-block  pave- 
ment laid  in  Great  Britain  at  the  present  time  is  Swedish  or 
Russian  redwood  (Pinus  sylvestris).  The  specifications 
issued  by  the  municipal  engineers  throughout  the  country 
admit  this  wood  and  no  other,  the  one  exception  being  the 
specification  for  the  Borough  of  ^^'estminister,  London,  which 
admits  Canadian  sjiruce,  red  pine  or  Douglas  fir.  .Swedish  and 
Russian  redwood,  sawed  in  4-in.  Ijlocks  and  given  an  S-  to 
10-lb.  treatment  of  creosote,  gives  a  pavement  that  will  last 
in  London  20  yr.  under  light  traffic  and  12  yr.  under  heavy 
traffic.  The  English  specifications  are  not  especially  rigid. 
Hearts  are  admitted,  as  are  also  knots,  unless  the  latter  are 
loose  or  on  the  upper  end  of  the  blocks.  There  is  no  rigid 
adherence  to  any  rule  regarding  the  rate  of  growth.  The 
Russian  redwood  is  preferred  to  the  Swedish  because  it  la 
slo'wer  growing  and  therefore  harder,  but  blocks  are  admitted 
with  six  or  even  four  rings  to  the  inch.  There  is  no  rigid 
exclusion  of  sapwood.  some  specifications  admitting  as  much 
as  18  "^  of  sap.  Timber  used  by  Great  Britain  for  paving  in 
1913  was  approximately  60.000.000  ft. 
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Bi<lH  received  until  Nov.  «,  lltl.'i. 

Sewerage  and  Sewage  Disposal 

Yorktown    Heights,   N.    Y. 

Sealed  proposals  for  Sewerage  and  Sewage  Disposal  Plant 
at  the  New  York  State  Training  School  for  Boys,  Yorktown 
Heights,  N.  Y.,  will  be  received  by  Mr.  William  B.  Osgood 
Field,  President  of  the  Board  of  Managers,  New  York  State 
Training  School  for  Boys,  Yorktown  Heights,  N.  Y.,  at  the 
Department  of  Architecture,  Room  1224  Woolworth  Building, 
New  York  City,  until  November  9,  1915,  at  2:30  p.m.,  when 
they  will  be  publicly  opened  and  read.  Proposals  shall  be 
enclosed  in  an  envelope  furnished  by  the  State  Architect, 
sealed  and  addressed,  and  shall  be  accompanied  by  a  certified 
check  in  the  sum  of  $1,S75.00.  The  contractor  to  whom  the 
award  is  made  will  be  required  to  furnish  surety  company 
bond  in  the  sum  of  50%  of  the  amount  of  contract  within  30 
days  after  official  notice  of  award  of  contract  and  in  accord- 
ance with  the  terms  of  Specification  No.  2225.  The  right  is 
reserved  to  reject  any  or  all  bids.  Drawings  and  specifications 
may  be  consulted  at  the  New  York  State  Training  School  for 
Boys,  Yorktown  Heights,  N.  Y.,  at  the  New  York  office  of 
the  Department  of  Architecture.  Room  1224  Woolworth  Build- 
ing, and  the  Department  of  Architecture,  Capitol,  Albany,  N.  Y. 
Drawings  and  specifications  and  blank  forms  of  proposal  may 
be  obtained  at  the  Department  of  Architecture,  Capitol, 
.Vlhany,  N.  Y.,  upon  the  deposit  of  a  check  in  the  sum  of 
$10.00,  made  payable  to  the  State  of  New  York,  for  each  set 
of  plans  and  specifications,  which  check  will  be  returned  when 
plans  and  specifications  are  sent  back  in  good  condition  to 
the   State   Architect,   Lewis    F.    Pilcher,   Capitol,   Albany,   N.    Y. 

Dated,  Albany,  N.  Y.,  October  5,  1915. 


iliilH  rerelved  until  IN'ov.   11,  1015. 

Section  G.  Dorchester  Tunnel 


Ma 


City   of    Bostc 

Sealed  bids  for  building  Section  G,  Dorchester  Tunnel,  in 
Dorchester  avenue,  between  West  Fourth  street  and  Old 
Colony  avenue.  South  Boston,  will  be  received  by  the  under- 
signed until  12  o'clock  noon  of  Thursday,  November  11,  1915. 
The  section  is  about  1,200  feet  long.  The  structure  will  be 
mainly  of  reinforced  concrete.  The  work  includes  a  pump 
well  with  an  emergency  exit,  a  ventilating  chamber  with  an 
emergency  exit,  an  open  incline  for  surface  cars,  a  6'-6" 
tidegate  chamber  on  the  B  street  outfall  sewer,  and  sewer 
changes.  Specifications  and  forms  of  contract  can  be  obtained 
at  15  Beacon  street,  ninth  floor.  The  right  to  reject  any  and 
all  bids  and  to  award  the  contract  as  is  deemed  to  be  for  the 
best  interest  of  the  City  of  Boston  is  reserved. 

By  order  of  the   BOSTON   TRANSIT   COMMISSION. 

B.   LBIGHTON  HEAL,   Secretary. 


nidH  received  until   Nov.  4,  1015. 

Proposals  for  Repairs  to  Granby  vStreet 

OFFICE    BOARD    OF    CONTROL, 

Norfolk,  Va.,  Oct.  22,  1915. 
Sealed  proposals  will  be  received  at  this  office  until  one 
o'clock  P.  M.,  Thursday,  Nov.  4th.  1915,  for  reconstructing, 
repairing  and  repaying  the  wood  block  pavement  on  Granby 
Street,  from  Main  Street  to  Queen  Street,  according  to  the 
terms  and  conditions  of  the  existing  contract  between  the 
United  States  Wood  Preserving  Company,  of  New  Y^ork  City, 
and  the  City  of  Norfolk,  Va.,  dated  Mar.  3,  1910.  The 
pavement  to  be  restored  to  a  "thoroughly  good  and  satisfac- 
tory  condition" — without    maintenance    obligations. 

Instructions    to    bidders,    proposals    and    specifications    for 
the  work  can  be  seen  at  the  office  of  the  City  Engineer. 

A   certified   check   for   $2000  00   will   be   required   with   each 
proposal. 
The  right  to  reject  any  or  all  bids  is  reserved. 

BOARD  OF  CONTROL. 
W.   H.    TAYLOR,   JR..   City   Engineer. 


Notice  to  Hydraulic  Dredge  Contractors 

New   Madrid,   Mo. 

Sealed  proposals  will  be  received  by  the  St.  John  Levee 
and  Drainage  District  of  Missouri  until  2  o'clock  P.M.,  No- 
vember 15,  1915,  at  the  office  of  the  Secretary,  in  the  South 
Room   of  the   Hunter  Bank   Building,    in   New  Madrid,  Mo. 

The  work  to  begin  at  the  east  end  of  New  Madrid,  extend 
along  the  "front"  and  down  stream  to  high  ground;  a  total 
distance  of  about  S,700  ft.;  and  consists  of  either  300,000  cu.yds. 
special  hydraulic  fill  levee;  crown  10  ft.,  slopes  5  to  1  and  10 
to  1;  or  177,000  cu.yds.  special  levee  combined  with  76,500 
cu.yds.    standard    team    work    levee. 

Material  for  hydraulic  fill  levee  to  be  obtained  from  Mis- 
sissippi River  bed  or  from  the  immediate  bank,  part  from  near 
each  end  of  the  work.  Maximum  distance  to  be  pumped  about 
3,200  ft.  The  material  for  the  team  work  will  be  obtained  at 
the  site. 

The  conditions  on  the  ground  must  be  examined  to  be 
understood.  Plans  and  specifications  can  be  examined  in  the 
office  of  the  Secretary  at  New  Madrid  or  at  that  of  Miller 
Engineering    Co.,    Little    Rock,    Ark. 

Bids  must  be  accompanied  by  a  certified  check  in  amount 
equal  to  2%  of  the  price  bid.  The  successful  bidder  will  be 
required  to  give  satisfactory  bond  in  an  amount  equal  to  40% 
of  the  contract  price. 

Ninety  days   to  begin   work;    then    12    months   to  finish. 

The    right    to   reject   any   or   all   bids   is   reserved. 

W.    S.    EDWARDS,   Secretary. 

October   15,   1915. 


Bids   received   until   Nov.  3,  1915. 


Sewer  Extension 


Atlantic   Highlands,  N.   J.,  Oct.    19,   1915. 

Bids  will  be  received  by  the  Mayor  and  Council  of  the 
Borough  of  Atlantic  Highlands,  N.  J.,  until  eight  o'clock  P.M. 
on  November  3,  1915,  for  the  construction  of  2%  miles  of  8" 
and  10"  sewer  pipe  with  necessary  manholes,  and  concrete 
pit   for   sewer   lift. 

Plans  and  specifications  may  be  obtained  from  W.  T. 
Franklin,  Borough  Clerk,  upon  deposit  of  $10.00  as  a  guar- 
antee  for   the   safe   return    of   same. 

A   certified    check    for   the   sum   of   $500.00    must   accompany 
all   bids,   as  a   guarantee   that   the   bidder   will    enter   into   con- 
tract   and    furnish    proper    bonds,    should    his    bid    be    accepted. 
The  Borough  reserves  the  right  to  reject  any  or  all  bids. 
(Signed)  W.  T.  FRANKLIN,  Borough  Clerk. 

H.    O.    TODD,   Borough    Engineer. 


Bids  received  until   Nov.  11,  1»15. 

Highway  Work 

OFFICE    OP   THE    STATE    COMMISSION   OF   HIGHWAYS. 

Albany,   N.   Y. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office.  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
P.  M.  on  Thursday,  the  11th  day  of  November,  1915,  for  the 
improvement  of  the  highways  in  the  following  counties: 
Cayuga  (approx.  S.OO);  Chautauqua  (approx.  0.79);  Genesee 
(approx.  0.40);  Greene  (two  highways — 3.9S,  2.39);  Jefferson 
(approx.  6.05);  Montgomery  (approx.  4.59);  Oneida  (two  high- 
ways— 4.69,    5.34);    Schenectady    (approx.    4.22). 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  offices  of  the  division  engineers 
in  whose  divisions  the  roads  are  to  be  improved.  The  ad- 
dresses of  the  division  engineers  and  the  counties  in  which 
they  are  in  charge  will  be  furnished  on  request. 

The  especial  attention  of  bidders  is  called  to  "General 
Information  for  Bidders"  in  the  itemized  proposal,  specifica- 
tions  and    contract    agreement. 

I.   J.   MORRIS.  EDWIN   DUFFEY, 

Secretary.  Commissioner. 
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PUICE  CHAK(;KS  .VXD  TIIK  UUSINBSS  OUTLOOK 

Kach  week  more  is  heard  about  the  continued  improve- 
ment in  business,  not  only  as  applied  to  goods  manutacl- 
ured  for  export,  but  in  nearly  all  lines  for  local  consump- 
tion. The  net  earnings  of  the  railroads  show  a  decided  In- 
crease over  last  year  at  this  time,  and  business  is  so  brisk 
that  they  are  in  no  position  at  present  to  handle  the  freight 
which  is  piling  up.  One  drawback  seems  to  be  the  scarcity 
of  transports  at  freight  terminals,  which  ties  up  the  unload- 
ing. According  to  railroad  and  shipping  interests,  deliveries 
scheduled  to  start  Nov.  1  will  be  in  excess  of  available  cargo 
room  on  ships  sailing  from  New  York,  and  consequently  rail- 
road sliipments  will  be  diverted,  to  a  certain  extent,  to  Cana- 
dian ports,  where  shipping  facilities  to  foreign  ports  are 
more  easily  ot)tained.  A  number  of  the  railroads  are  placing 
large  orders  for  new  freight  cars,  among  which  are  the  New 
York  Central,  with  an  order  for  9,000,  and  the  Baltimore  & 
Ohio  for  1,000  hopper  bottom  cars,  besides  which  tigures  have 
been  asked  by  other  roads  for  about  8,000  more.  The  railroads 
are  also  placing  heavy  orders  for  iai6  delivery  of  rails,  among 
which  are  the  Pennsylvania  for  175,000  tons,  the  Boston  & 
Maine,  25.000  ton.s,  the  Illinois  Central,  65.000  tons  and  the 
Baltimore  &  Ohio  for  62.500  tons.  These  orders  give  us 
an  idea  of  the  vast  amount  of  rail  business  being  handled: 
when  it  is  understood  that  Russia  alone  has  bought  350,000 
tons  and  is  In  the  market  for  more,  it  can  be  seen  that  busi- 
ness already  placed  in  this  line  alone  is  around  1,000,000  tons. 

The  demand  for  pig  iron  and  various  lines  of  steel  is  the 
greatest  since  lil07.  and  is  in  excess  of  the  producing  capacity 
of  the  furnaces  and  mills.  It  is  almost  impossible  to  buy  any 
pig  iron,  scrap,  or  ingot,  for  present  delivery.  Pig  iron-  in 
the  past  three  months  has  increased  in  price  approximately 
35%.  and  steel  products  outside  of  steel  rails  about  15%,  and 
business  in  these  lines  is  more  than  double  that  of  a  year 
ago.  Pittsburgh  is  booming  "with  tiiis  increased  activity,  the 
Westinghouse  Electric  Co.  having  bought  100  acres,  to  erect 
500  model  dwellings  for  employees  at  a  cost  of  $1,500,000. 

It  is  interesting  to  note  that  from  1900  to  1912,  although 
the  population  of  the  United  States  lias  increased  but  a  little 
over  25%.  the  national  wealth  !i:is  increased  1129'o,  or  $803 
per  person.  Exports  are  riMrliiiii;-  new  marks  each  week, 
being  estimated  around  $100.Hnii,nnn  die  tliird  week  in  October 
against  $73,700,000  the  previous  w ck.  Contrast  these  figures 
with  the  weekly  average  tor  tlie  past  live  years  of  $39,000,000, 
and  some  idea  of  the  increase  i.s  gained.  A  large  contract 
recently  placed  which  is  of  interest  is  the  order  for  5,000,000 
yd.  of  cloth,  placed  witli  the  American  Woolen  Co.,  by  the 
Russian  Government,  and  is  the  greatest  single  order  ever 
placed   with   one   concern   in   this   line. 

Trade  balances  are  piling  up  faster  than  ever  before,  the 
past  four  weeks  the  total  being  over  $200,000,000.  A  year 
ago  it  was  about  $40,000,000.  About  60  per  cent,  of  these 
exports  are  for  goods  fully  or  partly  finished,  against  a  year 
ago  when  it  was  about  25  per  cent.  Municipal  bond  issues 
for  September  throughout  the  country,  reached  a  total  of  over 
$21,000,000  against  $S. 712. 000  for  September  a  year  ago.  The 
increase  for  nine  months  of  this  year  against  last  year  is 
$38,395,668.  Bond  issues  to  be  voted  for  the  next  six  months 
if  a  good  percentage  pass,  should  increase  considerably  the 
over  total  for  1915  as  there  is  a  great  deal  of  large  work 
contemplated.  Building  permits  for  September  from  163 
cities  furnish  us  with  a  contemplated  outlay  of  $72,862,340 
or  $17,995,319  more  than   for  the   same  month  of  last   year. 

The  question  of  unskilled  labor  m  construction  work  is 
very  lialile  to  become  serious  with  the  opening  of  work  in 
1316.  as  at  the  present  time  it  is  hard  to  get  labor  to  leave 
the  larger  cities  even  for  $2  a  day  of  S  hr.  Emigration  to 
this  country  has  dropped  to  about  J  of  what  it  was  a  year 
8go.  For  instance  August.  1915.  21.940  emigrants  landed  here 
against  142,655  a  year  ago.  Taking  into  consideration  the 
great  number  of  laborers  returning  to  their  own  country, 
against  those  arriving  and  the  expected  additional  construc- 
tion contemplated  for  next  year,  it  would  seem  that  the 
unskilled  labor  problem  is  one  of  prime  importance  to  the 
contractor. 

Conservative  banking  interests  are  greatly  worried  over 
the  present  speculation  in  industrial  stocks  and  consider  it 
would  be  best  for  all  concerned  if  the  market  were  given  a 
rest  for  a  time. 

The  cement  market  is  considerably  firmer  than  it  was  a 
month  ago  with  an  additional  rise  in  price  of  10c.  this  week, 
this  increase  being  due  to  the  additional  orders  being  placed 
and  the  shortage  of  labor  as  the  steel  interests  are  taking 
every  available  man.  The  local  brick  market  is  in  better 
shape  than  it  was  a  month  ago.  prices  ranging  from  $6.75  to 
$7.  Local  business  in  all  heavy  construction  lines  seems  to 
be  better  than  before,  this  being  caused  by  all  contractors 
placing  orders  in  an  endeavor  to  finish  as  much  work  as 
possible   before  the   winter  sets  in. 

CEMEXT,    LIME    AXD    BRICK 

Brick — The  brick  market  is  firmer  than  it  has  been  for 
some  time  at  around  $6.75  per  thousand.  This  price  is  for 
Hudson  and  Raritan  brick.  Dealers  do  not  expect  a  further 
increase  in  price  at  present.  The  reason  for  prices  holding  so 
firm  is  that  the  brick  manufacturers  have  all  cut  down  on  the 
regular  amount  manufactured  this  year,  expecting  a  continu- 
ation in  the  building  slump  and  consequently  are  short  of 
stock. 

Portlanil  Cement — Exceptional  demand  for  this  material 
has  caused  prices  to  increase.     Labor  scarcity  has  been  a  fac- 


tor causing  concern  to  manufacturers,  and  shipments  are  made 
with  some  difficulty.  In  the  Eastern  district  the  following 
quotations  are  current  and  show  an  advance  of  10c.  over  last 
month: 

New    York     $1  22 

Jersey    City Lie 

Boston    1.37 

The  above  prices  are  exclusive  of  packagre  and  for  carload 
lots  f.o.b.  cars  at  places  named.  To  contractors  45c.  is  added 
to  the  above  figures,  including  charge  for  bags.  To  dealers 
40c.  is  added  to  the  above  figures. 

Labor — The  market  for  unskilled  labor  is  more  acute  at 
the  piesent  time  than  it  has  been  all  summer.  This  is  on 
account  of  so  many  unskilled  laborers  going  back  to  their 
own  countries,  and  the  regular  amount  of  rush  fall  business 
which  all  contractors  want  to  complete  before  cold  weather 
sets  in.  The  local  employment  agencies  have  a  great  many 
calls  on  hand  all  the  time  fur  laborers.  $2  per  day  for  an  8-hr. 
day,  and  find  it  practically  impossible  to  fill  them.  The  call 
for  men  in  the  building  line  is  very  slack,  men  applying  for 
positions  all  the  time,  and  practically  no  demand  for  same.  Ex- 
perienced machine  shop  men  are  at  a  premium,  and  are  al- 
most impossible  to  get.  There  is  a  great  demand  for  machine 
shop  men  of  all  classes  in  England,  advertisements  appearing 
in  the  New  York  papers  pretty  regularly,  offering  very  good 
inducements,  but  prices  paid  in  this  country  are  so  high  at 
present  that,  as  far  as  we  c'an  understand,  they  are  having 
very  poor  success  in  obtaining  any  men  to  fill  the  positions. 

Crnshea  Stone — Business  continues  fairly  good,  and  prices 
over  last  month  have  shown  some  advance.  For  immediate 
shipments  on  fair  size  contracts  for  IVS-in.  crushed  stone  the 
price  now  ranges  from  80  to  nOc.  and  on  %  in.  90c.  to  $1. 
Some  dealers  may  experience  difficulty  in  secui-ing  shipments 
due  to  the  great  demand  for  barges.  In  this  connection  it 
may  also  be  said  that  prices  may  advance  in  accordance  with 
the  extra  increase  on  barge  charges.  The  demand  for  this 
material  for  highway  improvement  continues  fair,  and  deal- 
ers appear  to  be  well  booked  with  orders.  For  extra  large 
contracts,  the  foregoing  prices  may  be  shaded  slightly. 

Sand  and  Gravel — Local  dealers  say  that  business  is  better 
now  than  it  has  been  for  a  number  of  years,  although  the 
amount  of  business  being  done  has  not  affected  prices  over  a 
month  previous.  Sand  is  quoted  at  45c.  per  cu.yd..  some  deal- 
ers asking  only  40c.  on  large  orders.  Gravel  prices  are  as 
follows:  Subway,  95c.  per  cu.yd..  and  paving  75c.  per  cu.yd.; 
Hi  in.  gravel  SOc.  per  cu.yd.,  and  %  in.  gravel  at  S5c.  per  cu.yd. 
These  quotations  are  for  full  cargo  lots  of  5()0  cu.yd.,  de- 
livered alongside  of  docks,  New  York. 

IRON   AND   STEEL 

Pis  Iron — Not  since  1907  has  the  buying  of  pig  iron  been 
so  marked,  and  in  comparison  with  the  situation  of  a  year  ago 
the  amount  of  business  has  practically  doubled.  Several 
times  during  the  month,  prices  have  jumped  without  occasion- 
ing any  decrease  in  the  demand,  and  at  present  makers  are 
well  able  to  maintain  prices,  and  conditions  are  such  that 
further  increases  are  forecasted.  The  present  demand  is 
principall.v  attributed  to  the  war,  although  the  domestic  con- 
sumption is  by  no  means  light.  At  Cleveland  during  the  last 
week  the  gathering  of  the  steel  representatives  occasioned  a 
great  deal  of  interest,  and  the  general  discussions  of  those 
present  gives  reason  to  believe  that  the  present  state  of  the 
steel  trade  is  almost  without  parallel.  Although  the  buying 
in  the  Pittsburgh  district  is  heavier  than  a  month  ago.  the 
price  remains  the  same,  bessemer  iron  being  quoted  at  $16.95 
and  basic  at  $15.95.  These  quotations  include  the  usual 
freight  charge  from  the  valley  to  the  Pittsburgh  district.  In 
the  Cincinnati  district,  foundry  irons  have  advanced  a  dollar 
per  ton.  The  volume  of  business  has  been  steady  and  heavy 
at  this  rate.     The  following  quotations  are  effective: 

Cincinnati  Southern  Foundrv  No.  2 $15.40  to  $15.90 

Cincinnati    Northern   Foundrv   No.    2 16.51  to    16.76 

Cincinnati  Northern   Foundry   No.   2 16.26  to    16.51 

Chicago  manufacturers  are  working  under  heavy  pressure, 
and  the  volume  of  business  is  so  great  that  the  maximum  of 
production  is  almost  i  cached.  Prices  have  been  advanced, 
and  are  well  maintained.  The  prices  following  are  f.o.b.  fur- 
nace, and  for  the  switching  charge  the  average  is  SOc.  per 
ton.  Northern  Foundrv  No.  1  is  now  selling  at  $15.50  to 
$16.00:  Northern  Foundry  No.  2  at  $15.25  to  $15.50.  The  Birm- 
ingham district  prices  have  again  advanced  a  dollar  per  ton, 
and  shipments  at  this  rate  continue  very  heavy.  For  delivery 
f.o.b.  furnaces,  the  price  of  .'southern  Foundrv  No.  2  is  $13  to 
$13.50:  No.  1  Southern  Foundry  sells  at  $13  to  $14.  In  New- 
York  buyers  have  appeared  in  the  market,  and  reports  show 
that  more  deals  have  lieen  closed  than  a  month  ago.  In  sym- 
pathy with  the  other  districts,  prices  have  shown  an  advance. 
Northern  Foundrv  No.  2  pl.ain  is  quoted  at  $15.75  to  $16.25: 
No.  2X  at  $16.25  to  $16.75.  Southern  iron 'is  $17  to  $17.25  for 
No.  1.  and  for  No.  2,  $16.75  to  $17. 

Steel  Rails — Railroads  are  still  entering  the  market  and 
buying  is  even  more  free  than  a  month  ago.  The  most  recent 
report  states  that  the  Pennsylvania  R.R.  Co.  has  entered  an 
order  of  17.5.000  tons  of  steel  rails  for  its  lines  east  and  west 
of  Pittsburgh.  These  rails  are  to  cover  the  1916  requirements 
of  this  system.  Foreign  governments 'are  still  sending  in  in- 
quiries, and  the  mining  and  lumber  interests  are  appearing 
in  the  market  especially  for  orders  of  light  rails.  Quota- 
tions are  without  change,  and  for  lots  of  1000  tons  or  over, 
prices  are  as  follows:  Standard  sections  of  bessemer,  $28;  open- 
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hearth.  $30,  both  per  gross  ton  f.o.b.  Pittsburgh.  Girder  rails 
in  ."iO-ft.  lengths  are  $36.40;  in  60-ft.  lengths,  $38.40  per  gross 
ton.  Large  lots,  prices  given  in  cents  per  lb.,  are  as  follows: 
St.indard  sections  bessemer  rails,  1.25c.;  open-hearth.  1.34c. 
Light  rails  are  quoted  as  follows:  25-  to  45-lb.  sections, 
1.34c.:  16-  to  20-lb..  1.39c.;  12-  to  14-lb.,  1.44c.:  8-  to  10-lb., 
1.49c.  These  are  for  carload  or  larger  lots.  An  advance  of 
5c.  per  100  lb.   is  charged   for  less   than  carload  lots. 

Track  Supplies — Following  the  general  advance  of  other 
steel  materials,  there  has  been  an  increase  in  the  price  of 
spikes,  the  present  quotation  being  $1.70  per  keg.  The  vol- 
ume of  business  is  heavier  than  a  month  ago.  and  inquiries 
on  liand  show  considei'able  future  business.  The  above  quota- 
tion is  for  standard  spike.s.  the  smaller  spikes  selling  at  $1.80 
per  keg.  Both  quotations  are  f.o.b.  Pittsburgh.  Track  bolts 
and  square  nuts  are  quoted  at  $2.10  to  $2.25  in  carload  lots 
Pittsburgh.  Standard  section  angle  bars  sell  at  $1.50  to  $1.75, 
base,  f.o.b.  Pittsburgh.  Track  bolts  at  Chicago  are  selling  at 
$2.10  to  $2.25,  and  tie  plates  at  $30  to  $32  per  ton. 

PInteN — Orders  for  this  material  have  been  more  numerous 
and  prices  have  stiffened  and  are  well  maintained.  Shipbuild- 
i!ig  companies  are  entering  the  market,  and  toward  the  latter 
halt  of  the  month  have  placed  some  very  generous  orders, 
and  several  contractors  have  ordered  a  fair  quantity  of  plates 
tor  the  construction  of  tanks.  Although  in  some  instances  it 
is  reported  that  prices  have  been  shaded,  the  general  quota- 
tion appears  to  be  firm  at  $1.45  f.o.b.  mills  Pittsburgh.  This 
price  is  equivalent  to  1.639c.  per  lb.  Chicago.  The  charge  from 
stock  in  Chicago  is  2c.  p^r  lb.  In  Philadelphia  it  is  1.609c., 
and  in  New  York  it  is  1.619c.,  and  from  store  2.10  to  2.15c. 

Structural  .Material — Building  operations  have  shown  an 
increased  activity;  especially  in  this  noticeable  in  industrial 
circles.  As  a  result,  the  demand  for  structural  shapes  is  more 
apparent,  .and  prices  were  not  onlj-  stronger  during  the  earlier 
part  of  the  month  but  the  latter  halt  an  increase  of  a  dollar 
per  ton  was  necessary.  The  placing  of  large  orders  for  rail- 
ro.Td  cars  and  the  call  for  special  fabricated  material  from 
some  of  the  railroads,  created  a  more  constant  demand  for 
certain  structural  shapes.  The  increase  has  been  $2  per  ton, 
and  the  base  price  at  Pittsburgh  is  now  $1.50  per  100  lb.  This 
includes  beams  up  to  15  in.,  channels  3  to  15  in.  and  angles  3 
to  6  in.;  T's  3  in.  and  over.  Cutting  to  specified  lengths  is 
charged  at  the  following  rates:  2  to  3  ft.  inclusive.  25c.;  2  ft. 
to  1  ft.,  50c.;  under  1  ft..  $1.55.  No  charge  is  made  for  cutting 
to  specified  lengths  over  3  ft.  In  Philadelphia  the  base  price  is 
1.659c.  Small  lots  stock  sell  at  least  $1  to  $2  per  ton  higher. 
In  New  York  the  base  price  is  1.619c.  Small  lots  are  quoted 
at  a  base  price  of  2.15c.  from  storehouse.  In  Chicago  de- 
livery from  mill  is  1.639c.,  and  from  stock  2c.  The  above 
quotations  are   per  pound. 

Pipe — Manufacturers  are  operating  at  a  greater  capacity 
than  a  month  ago,  and  the  demand  has  increased.  It  is 
rumored  that  the  higher  prices  in  steel  products  may  tend  to 
create  a  stronger  market  for  this  material  and  cause  an  in- 
crease in  the  price  as  well.  On  very  desirable  orders  dis- 
counts on  this  material  may  be  shaded,  but  the  following  for 
carload    lots    f.o.b.    Pittsburgh    hold    fairly    steady. 


Steel  Sheet  Piiins — The  demand  for  this  material  is  no 
greater  than  a  month  ago,  and  the  price  remains  stationary  at 
$1.55  base  per  100  lb.,  f.o.b.  Pittsburgh. 

Old  Material — Mills  are  only  making  purchases  when  of- 
fered very  attractive  prices,  and  in  most  cases  are  rejecting 
a  great  deal  of  material  that  would  not  fully  fit  their  require- 
ments. A  number  of  small  lots  are  being  purchased,  but  as 
yet  there  has  been  no  decided  slump  in  the  market  Dealers 
in  New  York  are  furnishing  the   following  quotations: 

Per  Gross  Ton 

Heavy-melting    steel    scrap     $12.00  to  $12. 75 

No.    1    railroad    wrought 14.00  to    14.50 

Stove    plate     9.75  to    10.00 

No.   1   machinery  cast    12.75  to    13.00 

Wrought    turnings    7.50  to       7.75 

Cast     borings      7.50to       7.75 

Railroad    malleable    cast    10.00  to    10.50 

No.  2  heavy  cast    11.75  to    12.00 

A  similar  condition  practically  holds  true  in  Chicago,  and 
consumers  of  materials  are  buying  in  moderation  and  in  small 
quantities.  The  market,  however,  is  rather  strong,  consid- 
ing  the  general  conditions.  In  this  district,  at  the  buyer's 
works,  all  freight  transfer  charges  paid,  quotations  are  as  fol- 
lows: 

Per  Gross  Ton 

Heavy  melting  steel  scrap $11 .75  to  $12.00 

Old   steel    rails    rerolling    13.50  to    14.00 

Per  Net   Ton 

No.    1    railroad   wrought    $11.75  to  $12.25 

No.   2    railroad   wrought    11.00  to    11.50 

No.   1   cast   scrap    10.50  to    11.00 

Pipes  and   flues    8 .  50  to       9.00 

Agricultural    malleable     9.25  to       9.75 

Railroad    malleable    10.25  to    10.75 

Cast    borings    6.5iito       7.00 

Chain — The  market  continues  fair  and  steady,  and  the  vol- 
ume of  business  is  about  the  same  as  a  month  ago.  Prices 
remain  steady  and  without  change  as  follows  per  100  lb.  f.o.b. 
Pittsburgh. 


IB  in. 

Vi  in. 

A  in. 

%  in. 

rt  in. 


7.30 

>■.    and 

4.95 

%    and 

3  95 

%     an<l 

3.40 

%   and 

3.20 

1    to    114 

in 


$3.00 
2.90 
2.80 
2.70 
2.60 


EXTRAS  TO  ABOVE  LIST  PER  100  POUNDS 


Black  Galvanized 

%-  to  2-in.  steel,  butt  welded 797o  63V4% 

2>4-  to  6-in.  steel,  lap  welded 78%  -62%% 

7-  to  12-in.  steel,  lap  welded 76%  58  %% 


"Wire  Rope — ."^ales 
than  the  prt.  <ii  ini:  n 
advance.  ( »ii  u,i  1  \  .1  ni> 
list.  On  briulii  it  in 
selling  at  jij  and  _ ',- 
price  wire  rope  at  the 


this  month  have  been  more  numerous 
nntli.  and  prices  have  shown  a  decided 
'■'1  the  discount  is  now  40  and  2i/2  9'r  off 
r.  and  2ii'/r.  Special  brand  brights  are 
'„  off  list.  Of  these  discounts  the  net 
mills  is  as  follows: 


Diameter  Black 

%-in 2.43 

1-in 3.57 

114-in 4.83 

liA-in 5.77 

2-in 7.77 

2>4-in 12.87 

3-in 16.83 

4-in 23.98 


4.19 
6.20 
8.39 
10.03 
12.55 
21.93 
28.68 
40.87 


Diameter  Black 

5-in 32.56 

6-in 42.24 

7-in 57.12 

8-in 60.00 

9-in 82.80 

in-in 98.99 

11-in $1.11 

12-in 1.21 


98.77 

$1.03 

1.43 

1.70 

1.92 

2.ie 


SheetH — Demands  for  black  sheets  have  been  more  in  evi- 
dence during  the  latter  part  of  the  month,  and  brought 
higher  prices  than  during  the  early  part.  Compared  with 
quotations  of  a  month  ago,  the  advance  is  20c.  per  100  lb. 
On  galvanized  the  demand  is  moderate  but  fair  and  the 
price  is  lower.  Quotations  as  given  below  are  for  large  lots 
f.o.b.  Pittsburgh  and  small  lots  from  store  New  York: 

. Cents  per  Pound > 

Large  Lots  Warehouse  De- 

Pittsburgh  livery  New  York 

Black  Galv.  Black  Galv. 

No.     10 1.75  2.50  2.25  

No.   12    1.75  2.60  2.30  3.65 

No.   14    1.80  2.60  2.35  3.65 

Nos.    IS   and    20    1.90  2.85  2.55  3.90 

Nos.    22    and    24 1.95  3.06  2.60  4.05 

No.    26    2.00  3.20  2.65  4.20 

No.     27     •. 2.05  3.35  2.70  4.4  0 

No.     2S     2.10  3.50  2.75  4.50 

Cant  Iron  Pipe — A  keener  interest  is  shown  in  the  market, 
and  more  buyers  are  entering  for  spring  shipments.  Prices 
are  firm  as  follows:  In  New  York,  on  6-in.  Class  B  and 
heavier.  $26  per  ton  tidewater  is  asked;  and  on  Class  A,  $27; 
the  latter  price  also  applying  to  gas  pipe.  In  Birmingham, 
oerations  are  on  about  the  same  scale  as  a  month  ago,  and 
prices  as  follows,  f.o.b.  yards:  4-in.,  $22.  6-in.  and  upward, 
$20;  on  gas  pipe  $1  per  ton  is  added.  In  Chicago  contracts  are 
more  or  less  scarce,  and  the  tonnages  involved  in  most  cases 
are  small.  Following  are  the  quotations  per  net  ton  in  this 
district:  4-in.  pipe.  $28;  6-in.  and  larger,  $26;  for  Class  A 
water  pipe  and  gas  piiie  $1  extra  is  added.  The  advance  in 
this  market  of  $1  a  ton  has  more  or  less  held  back  some 
buying. 


1% 
Hi 


$0.77 
0.63 
0.51 
0.40 
0.29 
0.20 
0.14 
0.08 
0.07 


0.59 
0.48 
0.35 


0.07 


Plow  Steel 
$1.10 

o.ss 

0.70 
0.57 
0.41 
0.29 
0.19 
0.11 
0.08 


FrciKht  Rates — The  freight  rate  on  finished  steel  products 
in  the  I'ittsburgh  district,  including  plates,  structural  shapes, 
merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire 
nails,  rivets,  spikes,  bolts,  black  sheets  (except  planished) 
chain,  etc.,  are  as  follows  in  cents  per  100  lb.;  Boston,  18.9 
Buffalo,  11.6:  Baltimore,  15.4;  Cleveland,  10.5;  Cincinnati,  15.8 
Chicago.  18.9;  Denver,  68.6;  New  Orleans,  30;  New  York,  16.9 
Philadel))hia,  15.9;  St.  Louis,  23.6;  Minnesota  and  St.  Paul,  32.9. 
Pacific  Coast   (all  rail),  73.9. 

Merchant  Steel — More  interest  has  been  taken  in  the  mar- 
ket for  merchant  shapes,  and  transactions  during  the  month 
have  been  more  numerous  and  the  volume  of  business  more 
steady.  In  most  instances  prices  have  advanced  a  dollar  per 
ton.  The  quotations  as  given  below  are  the  general  base 
prices   for  small  lots  in  jobber's   store: 

Cents 
Refined  iron:  Per  Pound 

1  to  1%   in.,  round  and  square 2.05 

1%    to    4    in.    X    %    to    1    in 2.05 

IV2   to  4  in.  X   14   to   ,'i   in 2.25 

Norway   bars    3.95 

Burdens  bar  iron    3.15 

Soft  steel:  „  „_ 

%    to  3  in.,  round  and  square 2 .  05 

1    to    6    in.    X    %    to    1    in 2.05 

1  to  6  in.  X   M  and   {% 2.10 

Rods — %    and    U    in 2.15 

Bands — 1%   to  6xVii   in.  to  No.  8 2.35 

Beams  and  channels — 2   to  15  in 2.10 
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Angles: 

3  in.  X  \  in.  and  larger 2   10 

3   in.   X   ?(,    in.  and    %   in 2   r)5 

l>,i    to  2%   in.  X   i\   in.  and  thiclter 2.30 

l'/2    to   2^   in.  X    %   in 2  20 

1   to  IM   in.  X  ft   in 2 . 30 

1  to   1V4    in.  X   V4    in 2.35 

Tees; 

I'/i    to   2%xW    in 2   25 

1^     to    2%x?5     in 2.35 

3    in.    and    larger    2.15 

Triannle  Menh — The  demand  continues  very  good  and  fol- 
lowinK  the  other  metal  products,  increase  in  this  ma- 
terial has  resulted.  The  general  revision  of  price  makes  the 
following   quotations: 

PRICE  PER   100  SQ.FT.   FOR   FOUR-IN.   MESH 

/ — Plain  Material — ,       , Galvanizid , 

Less  Than  Le.ss  Than 

Car  Lots  Car  Lots 

Cross-Sec.                             and  Over  and  Over 

St.vle        Area  per         Carload            10.000  Carload            10,000 

Xo.          Ft.  Width           Lets                .Sq.Ft.  Lots               Sq.Ft. 

t-1  0.102  $1.10  $1.20  $1.31  $1.42 

•'•  0.077  .S7  .9r.  1.04  1.12 

S  0.0.^8  .09  .76  .82  .89 

♦"  0.041  .54  .59  .64  .69 

•-3  0.170  1.84  2.02  2.20  2.3S 

-M  0.142  1.58  1.74  1.89  2.05 

25  0.124  1.40  1.54  1.68  1.82 

t26  0.110  1.28  1.40  1.53  1.65 

t27  0.0S5  1.05  1.15  1.25  1.35 

28  0.0fi6  .87  .95  1.04  1.12 

29  U.<>49  .71  .78  .85  .92 


fl.2i;i 
0.22.'; 

0 . 1  n  6 

0.140 
0.109 


2.70 
2.35 


2.97 
2.58 


3.23 


3.50 
3.04 


SpeHer— Following  the  marked  activity  in  the  tin  and  lead 
market,  spelter  .sales  became  more  numerous  and  the  market 
stiffened  considerably.  Domestic  consumption  is  good,  al- 
tnouRh  the  foreign  demand  is  more  or  less  irregular  The 
preesent  quotation  of  14c.  is  (Irmly  held,  and  dealers  are  of 
th^  opinion  that  It  will  continue  at  this  flgure  for  sometime. 
Old  MetnlK— Prices  went  up  and  down  during  the  month 
r"?'*'"^.."'']^,'''  .instances  showed  some  interest  in  the  mar- 
ket The  follow  ng  quotations,  however,  are  well  maintained, 
and   are   for   dealers'   prices   paid   in   New   York: 

Cents  per 
Pound 

Copper,   heavy   cut  and   crucible 15  uo 

Copper,   heavy    and    wire ''  li'vi; 

Copper,    light    and    bottoms... '."" nno 

Bras.s,    heavy    ii'i'i 

Brass,    light ^2S? 

Heavy   machine   composition    12  00 

No.   1    yellow   rod   brass   turnings io'75 

No.   1   red  brass  or  composition   turnings 1050 

Lead,     heavy     '  '        X,? 

Lead,    tea org 

Zinc  scrap   .^. 8.00 

MISCELLANEOUS 
Asphaltum — Manufacturers  are  very  busv  in  this  line  on 
account  of  contractors  trying  to  get  all  their  work  done'  be- 
iV^.  ^Z  «7-it.'ier.^<'V"'  '"•  which  means  that  they  are  ordering 
enough  material  to  last  them  for  the  balance  of  the  season 
Ihe  price  has  advanced  to  $15  a  net  ton  in  wooden  pack- 
ages, c.;iused  by  the  difflculty  in  getting  tank  steamers  to 
f.''ir^i„  '^"'•■jn  Pet'oleum  to  this  country,  and  the  increased 
freight  rate  that  they  are  charging. 

„„i^^P'*"''?f"~^;''''/^  °"  '^^PS'  explosives,  dynamite,  etc.,  can 
onlj  be  obtained  from  the  nearest  factory,  on  account  of 
prices  varying  so  much   in   the  different  zones 


43 


0.325 

3.32 

3.64 

3.97 

0.283 

2.91 

3.19 

3.48 

0.208 

2.22 

2.44 

2.65 

0.151 

1.68 

1.85 

2.01 

0.101 

1.20 

1.32 

1.43 

iiaterial   i 

s   made  in 

regular  v 

•idths  of 

2.18 


tThis  material  is  made  in  regular  widths  of  IS,  22,  26,  30, 
34,  42,  46.  50,  54  and  58  in.  Standard  lengths  of  rolls  are  150, 
300   and    600   ft.      Cutting   to   special   length   is   charged   extra. 

Bars,  Concrete  Reinf<ircinK — The  mills  are  receiving  more 
orders  than  they  can  t.ake  care  of.  business  being  even  more 
brisk  than  it  was  a  month  ago.  Delivery  on  orders  has  been 
extended  to  four  and  fivi-  months,  and  the  mills  do  not  appear 
anxious  for  any  further  Imsiness  for  months  to  come.  Prices 
have  advanced  10c.  witli  a  further  increase  expected  in  a  short 
time.     New  prices  ethective  October  26  are  as  follows: 

, Cents  per  Pound > 

Delivered 
Mill  P.o.b.  From 

Shipment      Warehouse  Warehouse 

Pittsburgh      Pittsburgh  New  York 

$2.15  $2.15 

Expanded  Metal  Lath — P.usiness  is  "very  good  with  the 
dealers  in  this  line,  and  they  find  it  very  hard  to  fill  orders 
on  account  of  the  scarcity  of  material  from  the  mills.  This 
is  caused  by  their  being  al">le  to  sell  their  entire  output  to 
foreign  countries  if  they  wished,  instead  of  which  thev  are 
doing  their  best  to  take  care  of  the  market  in  the  United 
States,  although  they  claim  that  they  can  get  from  25  to  33 
per  cent,  more  by  exporting  it.  Prices  have  advanced  since 
last  month,  and  dealers  expect  another  advance  within  a  few 
weeks.     Prices   for   painted   are   as   follows,    effective   Oct.   27. 


Weight 
233 

250 
300 
340 
450 


Carload 

$11.44 
12.47 
13.57 
14.64 
17.54 


For  galvanized  cut  in  sheets,  add  6c. 


1.000  to 
5,000 
$12.52 
13.55 
14.66 
15.75 
18.75 


Under 
1,000 

$13.52 
14.55 
15.66 
16.75 
19.75 


MET-\LS 

Copper — During  the  early  part  of  the  month  there  was  some 
activity  in  the  market,  and  the  price  of  electrolytic  rose  to 
1854c.  per  lb.,  while  Lake  remained  unchanged  at  18c.  These 
prices  both  held  very  steady,  and  although  the  market  was 
not  exceptionally  strong  at  these  figures,  yet  business  was 
considered  fair.  During  the  last  week  of  the  month  there 
was  a  lull,  and  prices  of  both  electrolytic  and  Lake  stood  at 
an  even  level  of  ISc.  At  this  quotation,  the  market  showed 
indications  of  weakness,  and  buying  for  both  export  and  do- 
mestic use  was  very  light.  Manufacturers  of  war  supplies 
tend  to  hold  the  market  strong  at  this  writing,  the  present 
quotations  having  advanced  to  ISHc  for  electrolytic  and 
18 ',4  c.  for  lake. 

Tin — Tin  opened  the  beginning  of  the  month  with  a  firm 
market  at  33c.  per  11>..  but  at  this  figure  very  little  interest 
was  shown.  Toward  the  end  of  the  month,  a  great  deal  more 
business  appeared,  and  the  activity  in  the  tin  market  caused 
an  advance  of  3c.  per  lb.  It  is  believed  that  a  great  deal  of 
the  buying  was  done  on  a  speculative  basis.  As  we  go  to 
press,  the  quotation  remains  at  36c.  and  the  market  continues 
brisk   and    strong. 

Lead — Following  the  advance  of  tin  last  week  lead  was 
raised  to  4.9c.  per  lb.,  and  buying  by  both  foreign  and  domes- 
tic consumers  was  very  heavy.  Trade  conditions  at  this  time 
are  exceptionally  good,  but  some  dealers  are  w^illing  to  shade 
this  quotation  slightly.  In  comparison  with  the  first  three 
weeks  of  the  month  the  price  remained  stationary  at  4.5c.,  but 
buying  was  not  considered  by  any  means  good.  However,  this 
price  remained   firm,   although   the  Inactivity  was  marked. 


J  ,.  -  .-■■  .  >,;;VX  "„  ^wit.iii^-iiuujg  Lo  i-oiiie  in  lor  prices  < 
deliveries  m  1916.  The  dealers  are  not  particularly  dis- 
couraged, as  they  all  have  reason  to  know  that  their  line  of 
business  is  one  of  the  last  to  be  benefited  bv  better  conditions 
and  are  confident  that  it  is  only  a  question  of  time  when  thev 
will  again  be  very  busy.  Freight  rates  are  about  the  same 
as  they  have  been,  and  prices  are  as  follows:  First  class 
standard  ties,  7x9  in.  by  8  ft.  6  in..  73c.:  6xS  in.  by  8  ft.  at 
61c.       These    prices    are    f.o.b.    New     York. 

Blue  Stone— There  is  the  regular  Fall  picking  up  in  busi- 
ness in  thi.s  line,  so  that  the  contractors  can  finish  all  the 
work  possible  before  the  winter  sets  in.  which  is  keeping 
theni  fairly  busy  at  present,  and  thev  all  seem  to  be  very 
optimistic  about  the  future.  There  seems  to  be  verv  little 
large  work  going  on,  most  of  the  contracts  let  being  verv 
small,  but  all  dealers  are  planning  for  a  large  business  next 
year  when  they  expect  a  great  many  of  the  large  contracts  to 
materialize.  Prices  are  as  follows:  Bronx  flagging  17c.  per 
sq.ft.;  Mannattan  18c.  per  sq.ft.;  curbing  5x16  in.,  40c.  per 
lin.ft.;  5x20  in.  45c.  per  lin.ft.;  sewer  bottoms,  5x5  ft  by  3 
in.   25c.   per   sq.ft.;   Belgiam    bridging   5x24   in.,   65c.    per   lin.ft. 

,  9.'",** — ?"he  following  prices  are  for  window,  plate  and 
skylight  glass.  Plate  glass  90^^,  40<-,.,  10  fT-  off  of  current  list 
Window  glass  single  strength  1-.3  brackets  inclusive  B  qual- 
ity, 90^,  and  SO'"^  off;  A  quality  90  and  20-;  off.  Above  the  third 
bracket  B  quality  90  and  lO^;  off;  A  qualitv  90'',  off.  Double 
strength  glass  all  brackets  B  qualitv.  90  and  20<-„  off;  A  qual- 
ity, 90  and  lO^o  off.  In  single  strength  or  double  strength  AA 
quality,  special  prices  prevail.  On  skvlight  glass  Vi  in.  wire 
rough  or  ribbed,  14c.  per  sq.ft.  Boxing  on  above,  extra  for  out 
of  town   shipment. 

Clay   Drain   Tile — The   local   dealers   in   this   line   are   all   of 
the  opinion   that  business   is  very  good   and   expected   to   con- 
tinue so  until  cold  weather  sets  in.     Prices  are  as  follows: 
PER    1,000    SQ.FT. 
2  in.  3  in.  4  in.  5  in.  6  in.  8  in 

$17.50  $22.50  $32.50  $47.50  $57.50  $97.50 

These    prices    are    in    carload    lots,    f.o.b.    New   York. 

Flue  Linine — While  business  might  only  be  considered 
fair,  prices  are  well  maintained,  the  present  discount  being 
S3Tc    off   list.      At    this   rate    prices   are   as    follows: 

FLUE  LINING — PRICE   PER  FOOT 


4Hx   8% 

4%xl8 
7x7 
S'lix  81,4 


Price 
per  Ft. 

$0.06 
0.076 
0.17 
0.068 
0.076 


Size 

■u 

eight 

Price 

in  In. 

in  Lb. 

per  Ft. 

S'^xl3 

28 

$0,114 

8>,ixl8 

45 

0.153 

13x13 

38 

0.144 

13x18 

57 

0.204 

18x18 

75 

0.34 

Sewer  Pipe — Dealers  report  conditions  as  verv  favorable 
considering  the  period  for  the  year.  They  are  able  "to  maintain 
the  same  prices  as  a  month  ago.  and  the  outlook  for  business 
appears  very  encouraging.  Discounts  are  flrmlv  held  as  fol- 
lows: On  3  to  24  in.,  82':'c  off  list  is  quoted;  27  to  30  in.,  72%; 
30  to  36  in.      At   this  rate  rices  are  as  follows: 

PRICE  OF  SEWER  PIPE  PER  FOOT 


S'ze 

3-in $0,045 

4-in 0.045 

5-in 0.072 

6-in 0.072 

8-in 0.099 

10-in 0.144 

12-in 0.18 

15-in 0.243 


Size 

18-in $0,342 

20-in 0.405 

22-in 0.54 

24-in 0.585 

27-in 1.26 

30-in 1.54 

33-in 2.06 

36-in 2.31 


ass 
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H.VILWAIS — STKA.n    .VXD    EI-ECTRIC 
l*roi»ONeil    AVork 

Connpetlcut — New  York.  New  Haven  &  Hartford  Rail- 
road plans  to  double  track  its  Northampton  division  to  com- 
plete a  stretch  of  double  ti-acks  between  New  Haven  and 
Westfield.     Elmer  Gagel.  New  Haven.  Ch.  Engr. 

»»v  YorJi — International  Railway  Co..  Buffalo,  will  soon 
start  work  on  new  line  on  Eleventh  St.  to  College  Ave., 
Niagara  Falls.     J.  C.  Sheldon.  Buffalo,  Pur.  Agt.     Noted  Oct.  22. 

I'ennNylvanin — Baltimore  &  Ohio  Railroad  Co.  will  re- 
build its  tracks  in  Johnstown.  F.  L.  Stuart,  Baltimoi-e.  Ch. 
Engr. 

Driawnre — Wilmington  &  Philadelphia  Traction  Co.,  Wil- 
mington, acquired  control  of  Wilmington,  New  Castle  and 
Delaware  Citv  Railway  and  plans  to  improve  same.  T.  W. 
Wilson.  Wilmington,  Gen.  Mgr. 

Maryland — Ij.  F.  Johnson.  Baltimore,  interested  in  electric 
railway  to  be  built  from  Hancock,  Md.,  south  to  Berkley 
Springs,  W.  Va.,  about  ten  miles. 

Marylanil  —  Western  Maryland  Railway  making  surveys 
from  point  on  Baltimore  and  Ohio  Railroad  Co.  near  Hutchin- 
son. W,  Va.,  west  to  Wvatt.  about  eight  miles,  to  build  line  to 
develop  coal  fields.     H.   R.  Pratt,   Baltimore,  Ch.  Engr. 

North  Carolina — Bonds  for  $50,000  voted  to  aid  proposed 
line  from  Topton.  N.  C,  north  via  Robbinsville  and  along 
Cheoah  River,  about  43  miles.  E.  Philbrick,  Andrews.  Ch. 
Engr.     Noted   Sept.    23. 

Florida — Jacksonville  Traction  Co..  will  soon  start  work  on 
construction  of  double  track  through  Springfield  Park  from 
Pearl  to  Hogan  St.,  Jacksonville.  Hardy  Groom,  Jacksonville, 
Local  ilgr.  and  Pur.  Agt. 

Alabama — Alabama  Pow-er  Co.  received  39-year  franchise 
from  City  Council  to  extend  line  from  Sixth  and  Lapsley  St. 
to  Anniston  Countrv  Club,  Anniston.  A.  L.  Kenyon,  Anniston, 
Mgr.     Noted  July  29. 

.Alabama — Montgomery  Light  and  Traction  Co.  applied  to 
City  Council  for  franchise  to  extend  its  line  in  Montgomery 
from  Day  St.  terminus  west  to  city  limits. 

Kentncky — Cumberland  Traction  Co.  has  increased  its  Cap- 
itol stock  from  ?!J0.000  to  $250,000  and  plans  to  build  a  rail- 
way between  Edmonton  and  Elizabethtown.  L.  J.  Metcalfe, 
Elizal>etlitown,   Pres. 

Kentucky — Louisville,  Henderson  &  St.  Louis  Railway 
plans  to  issue  $5,000,000  bonds.  Part  of  proceeds  will  be  used 
for   improvements.      F.  D.   Ferry,   Louisville.   Pur.   Agt. 

Kentncky — Southern  Railroad  will  build  line  through  coal 
and  timber  districts  in  Bluelield.  W.  Va.,  along  border  of  Ken- 
tucky and  Virginia,  about  65  miles.  C.  R.  Craig,  Pur.  Agt., 
^Vashington,  D.  C. 

Ohio — A  company  has  been  formed  by  N.  J.  McGuire,  R, 
Faulkner  and  K.  C.  Wilson,  Indianapolis,  Ind.,  to  build  trac- 
tion line  between  Chillicothe  and  Hillsboro  to  be  operated  by 
gasoline   electric   power. 

Ohio — Cincinnati,  Hamilton  &  Dayton  Railway  will  double 
track  line  from  South  Dayton  to  Miamisburg,  seven  miles.  E. 
H.  Bankack,  Baltimore,  Md.,  Pur.    Agt.     Estimated  cost,  $175,000. 

Indiana — Evansville,  Chrisney  &  Eastern  Railway  plans  to 
build  a  line  from  Boonville  to  Chrisney.  about  13  miles,  and 
from  Boonville  to  Lynnville,  about  11  miles.  J.  P.  Chrisney, 
Pres. 

Indiana — Ft.  Wayne,  Decatur  &  Southern  Railroad,  re- 
cently incorporated,  plans  to  build  a  line  from  Dt-catur  to 
Berne,  about  12  miles.     Noted  Aug.  26.     M.  Gerke,  interested. 

Michigan — Surveys  being  made  for  electric  railway  from 
Muskegon  to  St.  Johns,  Mich.,   about  110  miles. 

Illinois — J.  E.  Melick.  333  South  Douglas  Ave.,  Springfield, 
and  associate:-  completed  survey  for  railway  between  Pearl 
and   Kampsville,   11   miles.      Noted   Oct.    22. 

lotva — Inter-L'rban  Railway  of  Des  Moines  plans  to  build 
an  extension  of  its  line  from  Colfax  to  Newton,  via  Metz, 
about  12  miles.     F.  M.  Harris.   Des  Moines,   Pur.  Agt. 

Iowa — Muscatine  &  Iowa  City  Railway  Co.  leased  lines  of 
Muscatine  &  "O'estern  Railroad  Co.  and  will  electrify  same 
between  Aluscatine  and  Iowa  City.     C.  D.  Van  Hecke,  Gen.  Mgr. 

MisHonri — Citizens  of  St.  Charles  contemplate  electric  rail- 
way.     Estimated  cost,   $50,000. 

\rkansas — Press  reports  state  that  Iron  Mountain  Railroad 
■will  build  branch  line  from  Buffalo  to  Rush,  Ark.  W.  L.  Cole, 
Keswick,  Calif.,  Gen.  Mgr. 

Texas — Vernon  L.  Sullivan,  Ft.  Stockton,  interested  in  con- 
struction of  railway  from  Garvin,  Tex.,  or  some  point  on 
Kansas  Citv,  Mexico  &  Orient,  northwest  to  connect  with 
Texas  &  Pacific  at  Pecos  or  Barstow.  about  80  miles. 

Texas — Fr.anchisc  granted  to  Dallas  Southwestern  Traction 
Co.  and  Dallas  Northwestern  Traction  Co.  for  line  from  Dallas 
southwest  via  Cleburne  and  Glen  Rose  to  Stephenville  about 
SO  miles,  and  from  Dallas  to  Denton,  about  30  miles.  E.  P. 
Turner,  Gaston   Bldg..   Dallas,   Pres.     Noted   Oct.   21. 

Texas — Gulf.  Texas  &  Western  Railway  contemplates  ex- 
tending its  line  from  Jacksboro  to  Ft.  Worth,  about  35  miles. 
Benjamin    B.    Cain,    Dallas.    Vice-Pres.    and    Gen.    Mgr. 

Texas — Charles  E.  Schaff,  receiver  of  Missouri.  Kansas  & 
Texas  Railway  Co.,  applied  to  Federal  Court  for  permission  to 
purchase  15.000  tons  of  S5  lb.  steel  rails  for  relaying  115  miles 
of  track  of  system  in  Texas.  W.  B.  Williams,  Parsons.  Kan., 
Gen.   Mgr. 

Oklahoma — Choctaw  Railway  and  Lighting  Co.  plans  ex- 
tension of  line  from  Hartshorn  to  Gowen  and  Wilburton.  L. 
E.    Fisher,   St.   Louis.    JIo..    Vice-Pres.   and   Gen.   Mgr. 

Idaho — G.  A.  Branson  will  build  two  mile  spur  from  Chi- 
cago Milwaukee  &  Puget  Sound  Railroad  Co.  near  Santa, 
to  St.   Maries  Lumber  Co. 

Washineton — Lewistown  &  Clarkston  Transit  Co.  has  ap- 
plied to  Board  of  County  Commissioners  of  Asotin  County  for 
franchise  to  extend  line  in  Clarkston. 

Oregon — Oregon  Electric  Railway  Co.  will  build  spur  track 
to  warehouse  of  Allen  &  Lewis  Co..  Eugene,  Ore.  W.  D. 
Scott,   Portland,   Gen.   Mgr. 


Oregon — ^Pacific  Power  and  Light  Co.  applied  to  Citv 
Council  for  30-year  franchise  to  extend  line  on  Franklin  Ave' 
Astoria.  James  E.  Davidson,  Portland.  Gen.  Mgr. 
T  ,ft"^''«'«"--Surveys  being  made  for  branch  line  of  Quebec  and 
Lake  St.  John  Railway  from  Lorettville  to  Stoneham,  about 
S'iis  miles. 

Ontario — Canadian  Pacific  Railway  Co.  plans  industrial 
fP"il  ^2,'"  Oraves,  Bigwood,  Co.,  Sudbury,  about  52.6  miles.  J. 
M.  R.   Fairbairn,   Montreal.   Asst.   Ch.   Engr. 

Saskatchewan — Grand  Trunk  Pacific  Railway  Co.,  has  been 
authorized  by  Railway  Commissioners  to  build  line  to  Board 
of  Grain  Commissioners'  elevator.  Moose  Jaw.  H.  A.  Woods 
Winnipeg,    Man.,    Asst.    Ch.    Engr. 

Bids  In  and   Contracts  Awarded 
North  Carolina — Contract  awarded  by  Piedmont  and  North- 
ern   Railway    Co.    to    CHARLOTTE    CONSTRUCTION    CO.,    for 
branch    line    from    Belmont    Junction    to    Belmont,    about    four 
miles.     Noted  Oct.  21. 

Texas — Midland  &  Northwestern  Railway  awarded  contract 
to  J.  A.  HUNTER,  Strawn.  Tex.,  for  grading  from  Midland. 
Tex.,  through  Andrews  County  to  Seminole.  Gaines  Countv, 
65  miles.  G.  W.  Thaxter.  Ch.  Engr.,  T.  J.  O'Donnell,  Midland, 
Tex.,    Pres. 

California — Spanish  Peak  Lumber  Co..  Quincv.  awarded 
contract  to  UNITED  STATES  STEEL  PRODUCTS  CO.,  at 
$35,536.  for  tramway  from  Spanish  Ranch  to  Gray's  Flat 
about  6  miles. 

LIGHT,  HEAT  .-VXD  POWER 
Proiiosed    AA'ork 
Mass.,    Pittsfleld — Pittsfleld    Coal    Gas    Co.    plans    to    extend 
its  mains  about   13   miles.     Estimated  cost,   $41,000. 


N.  Y„  Batavia — Plans  being  considered  for  improving  elec- 
tric-light   plant.      Estimated    cost,    $22,737. 

Penn.,  Ridg^vay — Plans  being  considered  by  Ridgway  Elec- 
tric Light  Co.  to  issue  $15,000  capital  stock  to  extend  and 
improve  its  plant. 

Md.,  Easton — Newton  Electric  Co.  plans  electric  transmis- 
sion  system   from   Easton   to   Oxford,  about   15  miles. 

Va.,  Atkins — Plans  being  considered  by  D.  P.  Musser  for 
electric-light    plant. 

Bf.  C,  Salisbury — Plans  being  considered  by  Southern  Power 
Co.,   Charlotte,   for   enlarging  and   improving  its   plant. 

X.  C,  Wilmington — Tidewater  Power  Co.  plans  an  expendi- 
ture of  from  $50,000  to  $60,000  to  extend  gas  service  from 
Wilmington  to  W^rigiitsville  Beach  and  seven  other  towns,  also 
to  build  several  stations. 

Ga.,  Graymont — City  retained  'KX'.  Hopson  Goodloe,  Macon. 
Ga..  to  prepare  plans  and  supervise  construction  of  electric- 
light  plant  to  be  built  by  Graymont  and  Summit.  Estimated 
cost,    .?Ui,(>nn.      Noted   Oct.   7. 

Ala.,  iiisscnier — Plant  of  Bessemer  Gas  Co.  purchased  by 
Birniinulii  m  I'.Milway,  Light  and  Power  Co.,  who  plan  to  im- 
prove  ainl   t  xt-jn.l  same. 

Miss.,  rtioa — Plans  being  prepared  by  X.  A.  Kramer,  Mag- 
nolia,  for  electric-light  plant. 

Tenn,,  Mason — According  to  press  reports  a  company  is 
being   organized   to  construct   an   electric-light  plant. 

Ky.,  Louisville — Lyndon  Country  Club  is  back  of  a  move- 
ment  to  construct  an  electric-light  plant  in  Louisville. 

Ky.,  AVhitesburg — Wiley  W'.  Gibson  &  Son,  Mater,  contem- 
plates   electric-light    plant. 

Ohio,  Lima — An  expenditure  of  $23,000  planned  by  Cincin- 
nati, Hamilton  i*i  Dayton  Railroad  for  new  power  plant. 

Ind„  Oldenl>urg — Bids  being  received  for  a  power  house  at 
convent  of  Sisters  of  St.  Francis,  Oldenburg.  Estimated  cost. 
$20,000.      J.  J.   Reuckert,   S  Allen   Bldg.,   Cincinnati,  Ohio,  Arch. 

111.,  Chicaeo — U.  S.  Ball  Bearing  Co.,  2147  North  Kolmar 
Ave.,  will  build  a  one-story  brick  power  house.  Estimated 
cost,   $15,000. 

111.,   Galesburg — See    item   under    "Water   Works." 

Minn.,  Raymond — (Official) — City  will  construct  light  and 
power  station  under  supervision  of  Minnesota  Valley  Power 
Co.      Estimated   cost,    $5,000.      Noted   Oct.    21. 

Kan.,  Oakley — Bids  will  be  received  until  7.30  a.m.,  Nov. 
23,  by  J.  A.  Switzer,  City  Clk.,  for  constructing  a  power  plant. 
G.  P."  Taylor,   Stockton,   Engr. 

S.  n.,  Ashton — P.  W.  Boyle,  Garden  City,  interested  in 
Spink  County  Power  Co.,  recently  organized,  to  furnish  light 
and  powei"  to  Ashton  and  otlier  towns. 

Mo.,  Bevier — Bonds  for  $12,000  voted  for  purchase  of  elec- 
tric-liglit    pl.ant.       Noted    Oct.     14. 

Mo.,  Maplewood — Western  Light  and  Power  Co.  granted 
franchise  by  City  Council  to  operate  electric-light  plant. 

Mo.,  Springfield — Election  will  he  lield  to  vote  on  bonds  for 
electric-light  "plant. 

Ark.,  Mountain  Home — L.  J.  Goodrich  and  D.  Undergill, 
Mountain  Home,  and  H.  M.  Tatum,  Sparkman,  granted  fran- 
chise   for    electric-light    plant. 

Tex.,  Austin — Plans  prepared  for  concrete  and  brick  power 
house   for  Austin   St.   Railway  Co.      Estimated  cost.   $5,000. 

Tex.,  Beeville — Preliminary  plans  being  prepared  by  Bart- 
lett  &  Raney,  Consult.  Engr.,  San  Antonio,  for  electric-light 
plant. 

Tex.,  Sherman — Election  will  be  held  to  vote  on  $150,000 
bonds  for  electric-light  plant,  water  system  and  street 
improvements. 

Idaho,  Rockland — G.  B.  Hodgin  and  Marsh  &  Stite  have 
applied  to  State  Public  Utilities  Commission  for  permit  to 
construct   electric-light  system. 
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Wnsh.,  BIIenNbiirK — City  Council  phins  an  .xpcnditiiic  of 
$60,000    for   improviiiK    municipal    power   plant. 

Calif..  Colton — Kdison  Electric  Co.  will  Iniikl  nii  addition 
to  its  transformer  station. 

IIIiIm  Iu  and  ContrnetH  .Vnnrilril 

Penn..  Mnnayiiuk — ELMER  L.  CUTHBERTSON  awarded 
contract  for  one-story,  70x9S-ft.  boiler  house  for  Ripka 
Mills  Co. 

«n..  Toocoa — Contracts  for  electric-lisht  plant  awarded  to 
.1.  G.  PHILLIPS,  at  $9,r.6.';,  for  dam.  power  house  and  Hue 
lines  and  to  W.U.KER  ELECTRIC  AND  PLUMHINC.  CO..  at 
$15,185,   for  transmission   lines  and  substations      Noted   Oct.   7. 

La.,  Lakr  CharleN — (^ontract  for  gas  plant  and  distributing 
system  awarded  to  .\MERICAN  GAS  CONSTRUCTION  CO.. 
ChicaKO,    111.      Estimated    cost,    $100,000.      Noted    Oct.    21. 

Kan,,  Attica — (Offlcial) — Contract  for  Improvine  electric- 
ligrht  plant  awarded  to  BICKEL  CO.,  Kansas  City.  Mo.  Noted 
Sept.   1'3   and   Oct.   21. 

Kan..  Atwood — Contract  for  municipal  electric-liffht  plant 
awarded  to  F.  D.  MARTIN  CONSTRUCTION  CO.,  407  Rialto 
Bldg.,  Kansas  City,  Mo.,  at  $11,727.     Noted  Sept.  30. 

BKIDGRS 
ProposiMl    Work 

R.  I.,  AVoon.«iookct — (Official) — Bids  will  be  received  bv 
Board  of  Alderman.  Alderman's  Chambers,  City  Hall,  until 
8:15  p.m.,  Nov.  23,  for  building  three  reinforcid-concrete 
bridges.      Noted    Oct.    28. 

N.  Y.,  Oswego — Bids  will  soon  be  received  for  bridge  over 
Oswego  River  at  Minetto.  State  has  appropriated  $50,000 
toward  cost. 

X.  J.,  Plainfield — .\n  expenditure  of  $9,500  planned  for  con- 
structing a  number  of  bridges. 

Penn.,  Wilkes-Barre — Bids  will  be  received  by  Fred  H. 
Gates,  City  Clk.,  until  noon,  Nov.  5,  for  reinforced-concrete 
bridge  over  Solomon's  Creek  on  Barney  St. 

AV.  Va.,  AVelch — Proposition  submitted  to  Town  Council  by 
Norfolk  &-  Western  Railway  for  bridge  across  Elkhorn  River. 
J.    E.    Crawford,   Roanoke,   Va..   Ch.    Engr. 

Fla.,  Merrltt — City  contemplates  bond  issue  for  bridge 
from  Cocoa   to  Merritt. 

Ala,,  Mobile — See   item   under   "Streets  and  Roads." 

Miss.,  Meridian — Bids  will  be  received  by  J.  O.  Wise,  Secy, 
of  Good  Rds.  Comn.,  until  11  a.m.,  Nov.  9,  for  reinforced- 
concrete  bridge. 

Tenn,,  Crossville — Commissioners  of  Cumberland  County 
will   construct   reinforced-concrete   bridge  at  Sutton   Ford. 

Tenn.,  Nasliville — Nashville,  Chattanooga  &  St.  Louis  Rail- 
way and  Nashville  Railway  and  Light  Co.  plan  to  build  via- 
duct over  tracks  of  Nashville.  Chattanooga  and  St.  Louis  Rail- 
way   at    Cedar   St.      Estimated    cost.    $48,000. 

Oliio,  Lowell^nlle — Bids  will  be  received  until  noon,  Nov.  15, 
for  purchase  of  $5,000  bonds  for  bridge  over  Mahoning  River. 

Oliio,  Upper  Sandusky — (Official) — Bids  will  be  received  by 
Jav  Marguerat,  County  Audr..  until  noon.  Nov.  12.  for  super- 
structure of  bridge  over  Sandusky  River,  Tymochtee  Town- 
ship.    Noted  Oct.  21. 

III.,  Taylorville — (Official) — Bids  will  be  received  by  C.  A. 
Penington,  County  Supt.,  until  10  a.m..  Nov.  8,  for  steel 
bridge   in    Bear   Creek   Township.    Christian   County. 

Wis.,  Oniro — Report  submitted  by  Engineers  of  State  High- 
way Commission  estimating  cost  of  bridge  over  Fox  River  at 
$30',000. 

Kan.,  Salina — (Official) — Bids  will  be  received  until  noon, 
Nov.  11.  by  R.  C.  Anderson,  County  Clk.,  for  bridges  over 
Smoky    River.      Noted    Oct.    21. 

Kan,,  Topeka — Commissioners  of  Shawnee  County  con- 
template  an   expenditure   of   $30,000   for   new   bridges. 

Kan.,  'Wathena — City  will  build  concrete  arch  bridge  esti- 
mated   to   cost    $6,500. 

IVeb.,  Lincoln — Bridge  will  be  constructed  at  Parshall 
crossing  about  five  miles  south  of  Butte  by  Commissioners 
of    Boyd    and    Holt    Counties.      Estimated    cost,    $25,000. 

S.  D.,  Yankton — Election  will  be  held  Nov.  9  to  vote  on 
$300,000  bonds  for  bridge  across  Missouri  River  at  Yankton. 
Noted    Oct.    21. 

Mo.,  Lexington — See   item   under   "Streets  and   Roads." 

Tex.,  Anstin — See   item   under   "Streets  and   Roads." 

Tex.,  Ft.  Worth — Plans  approved  for  reinforced-concrete 
bridge  over  Deer  Creek.     Bids  will  soon  be  received  for  same. 

Tex.,   Rraliam — See    item    under    "Streets    and    Roads." 

Tex.,  Marshall — Election  will  soon  be  held  to  vote  on 
$50,000  bonds  for  viaduct  over  tracks  of  Texas  and  Pacific 
Railway.     T.  E.  Hilliard.  City  Engr. 

Okla.,   Talihini — See    item    under    "Streets   .and    Roads." 

Okla.,  Vinita — Election  will  be  held  Nov.  16  to  vote  on 
$50,000    bonds   for    17    bridges. 

Idaho,  Parma — Bids  will  be  received  by  County  Commis- 
sioners, Caldwell,  until  Nov.  22,  for  steel  bridge  over  Boise 
River  at  Parma.  Estimated  cost,  $17,000.  Inland  Engi- 
neering Co.,  Caldwell.   Engr.     Noted   Oct.   7. 

Wash,,  Metaline  Falls — Plans  being  considered  by  County 
Commissioners  for  steel  bridge  over  Pend  O'Reille  River  be- 
tween   Metaline    Falls   and    Metaline.      Estimated    cost.    $10,000. 

W^ash.,  Seattle — Northern  Pacific  Railroad  Co.  plans  to 
start  work  soon  on  pile  trestle  connecting  present  right-of- 
way   with   Plummer   St.    grade.      Estimated   cost,   $25,000. 

.Ore.,  Salem — Plans  being  considered  by  County  Court  for 
steel   bridge.      Estimated  cost,   $90,000. 


^^  *  "U',"   ••"•"■"•"Held — Bids  will  be  received   bv   IF.   A.   Jastro, 
Chn.,  Bd.  of  County  Supervs.,  until  Nov.  8.  for  bridges  and  cul- 
verts  on    Division    10,    Section    7,    BakerHlleld-.MoJave    Rd. 
Calif.,  Pomona — Sec   item   under   "Streets  and   Roads." 
Calif..    ItiverMide — Plans    being    pre|)arcd    bv    C.    B.    Wright, 
fe,"*^,'"^  Rialto.     for     reinforced-concrete     bridge     on     Fairmont 
Blvd.   for  Crescent  City   Railway  Co.     Estimated  coat,   $10,000. 
Calif.,    Sacramento — Plans    accepted    by    City    Commission 
for    bridge  over   Arcade  Creek    in  Dc   Paso  I'ark. 


IlidM    In   and   ContrnetH  Awarded 


.Mil 


iwardf 
Kingdc 
Penn., 


iinstun — All    bids    received    Oct.    19    for    pile    bridge 
aiiilHs  in  Edgartown  and  Oak  Bluffs  rejected. 
><-H    llnrtfi.rd— SPAULD1N(J    CO.,    Sullield,   at    $8,000, 
((.niT.iit    for    superstructure    of    bridge    at    Satan's 

Noted    Oct.    21. 
Sharon — Contract   for  bridge  across  Shenango  River 
at  State  St.  awarded  to  CANTON  BRIDGE  CO.,  Canton,  Ohio. 
at  about  $49,990.     Noted  Sept.  23. 

S.  C,  (ireenvllle — Contract  for  bridge  across  Saluda  River 
on  double  tr.uk  between  Greenville  and  Central  for  Southern 
Railway  awarded  to  BAILEY  CONSTRUCTION  CO.,  Chatta- 
nooga,  Tenn.      Noted   Sept.   30. 

Pla.,   Monrot. — Contract    for   bridge    across   .St.    .lohns    River 
at    Monroe    awarded    to    'VIRGINIA    BRIDGE    AND    IRON    CO 
Roanoke,  Va..   for  steel   work,  and    to   BE.VSLEY  CONTR.\CT- 
ING     CO.,    Savannah,    Ga.,     for     approaches    and     foundations 
Atlantic  Engineering  Co.,  Savannah,  Ga.,  Engr.     Noted  Oct.  14. 

Ky.,  Covington— Bids  were  received  Oct.  2S  for  bridge  piers 
for  bridge  to  carry  duplicate  supply  main  of  Licking  River  at 
a  point  approximately  150  ft.  south  of  Louisville  and  Nash- 
ville Railway  bridge  as  follows:  C.  E.  Harris,  Covington, 
Bates  &  Rogers  Construction  Co.,  Chicago,  111.  and  D.  P.  Foley. 
Cincinnati.    Ohio.      Noted   Oct.    21. 

Ohio,  Columbus — (Official) — Contract  for  substructure  of 
Brown  Bridge  awarded  to  WILLIAM  F.  SCHWARTZ,  2634 
West  Broad  St.,  Columbus,  at  $4,33B. 

Ohio,  Columbus — (Official) — Contract  for  constructing 
approaches  to  Chenoweth  Mill  Bridge  awarded  to  PURDUM 
&  SCHWARTZ,  2634  West  Broad  St.,  Columbus,  at  $5,323. 
Noted   Oct.    7. 

Ind.,  Anilerson — (Official) — Oontract  for  two  additional 
steel  spans  for  bridge  across  White  River  on  North  Main  St. 
awarded  to  ELKHART  BRIDGE  AND  IRON  CO..  Elkhart.  Es- 
timated  cost,    $9,000.      Noted    Sept.    23   and    Oct.    21. 

Ind„  Indianapolis — DUNN-McCARTHY  .CONSTRUCTION 
CO.,  Chicago,  111.,  at  $146,378,  awarded  contract  for  bridge 
over  Fall  Creek  at  Meridian  St. 

Mich.,  Detroit — Contract  for  temporary  Belle  Isle  Bridge 
awarded  to  GEORGE  R.  COOK,  Detroit,  at  $92,225.  Noted 
Aug.  19  and  Sept.   16. 

Mich.,  Spring  Lake — Contract  for  reinforced-concrete 
bridge  over  Petty's  Bayou  in  Spring  Lake  Township  awarded 
to    C.    M.    BLAKESLEE. 

Iowa.  Humboldt — Contracts  for  bridge  work  awarded  to 
HUMBOLDT  CEMENT  I>RODUCTS  MFG.  CO.,  Humboldt,  for 
group  A,  C,  D  and  E,  and  to  KOSS  CONSTRUCTION  CO.,  Des 
Moines,    for    group    B.      Estimated    cost.    $33,000. 

Kan.,  Beloit — County  Commissioners  rejected  all  bids  for 
N.  H.  White  bridge  across  Labon  Creek.  T.  H.  McCall,  County 
Clk. 

Kan.,  Concordia — (Official) — Contract  for  11  reinforced- 
concrete  bridges  awarded  to  JAMES  BOHAMON,  Glasco,  at 
$S.S99.     Noted  Oct.   14. 

Kan.,  Mankato — (Official) — Contract  awarded  to  WEST- 
ERN BRIDGE  CO.,  Harrisonville,  Mo.,  at  $4,549,  for  steel  truss 
bridge  with  SO-ft.  span  and  16-ft.   roadway.     Noted  Oct.   21. 

Nebr.,    Lincoln — (Official) — Contract     for    bridge    over    Oak 
Creek    (^hannel    awarded    to    LINCOLN    CONSTRLTCTION    CO 
Lincoln,  at  $12,850.     A.   H.  Edgrem,  Engr.     Noted  Oct.   14. 

Mont.,  Sheridan — Contract  for  steel  bridge  over  Tongue 
River  north  of  Sheridan  awarded  to  SECURITY  BRIDGE  CO., 
Billings. 

Mo.,  Independence — Contract  for  steel  bridge  in  Section  19 
awarded  to  FOX-REDPATH  CONSTRUCTION  CO.,  922  New 
York  Life  Bldg..  Kansas  City,  Mo.,  at  $4,219. 

Ark.,  Little  Rock — Contract  for  reinforced-concrete  via- 
duct over  tracks  of  Chicago,  Rock  Island  &  Pacific  Railway  at 
Second  St.  awarded  to  FOX  CONSTRUCTION  CO.,  Little  Rock. 
Estimated    cost,    $35,000.      H.    R.    Shields,    Div.    Engr. 

Tex.,  Floresville — Contract  for  bridge  across  Cahaveras 
Creek  on  San  Antonio-Floresville  Rd.  awarded  to  ALAMO 
CONSTRUCTION  CO.,  San  Antonio.     Estimated  cost,  $10,000. 

N.  M.,  Roswell — Contract  for  bridge  over  the  Rio  Feliz 
near   Hagerman   awarded    to  MIDLAND  BRIDGE  CO.,   Kansas 

City,  Mo.,   at   $11,000.      Noted  Oct.   7. 

Idaho,  Boise — Contract  for  bridge  work  on  state  highway 
through  Cassia  County  awarded  to  CHARLES  MULL,  Twin 
Falls,  at  $15,300. 

Wash.,  Aberdeen — All  bids  received  for  West  Toll  Bridge 
over  Chehalis  River  rejected.      Noted  Aug.  26  and  Sept.   23. 

■Wash.,  Spokane — BEERS  BUILDING  CO.,  Smith  Bldg.,  Seat- 
tle, at  $18.8SS  and  $15,555.  awarded  contract  for  steel  bridge 
over  Middle  Channel  at  Howard  St.  and  approach  to  south 
end  of  Monroe  St.  bridge. 

Ore.,  Portland — Contract  for  vi.aduct  near  Bertha  Station 
awarded   to   HEINEKE   BROS.,   at   $7,611. 

Calif..  Bakersfleld — Contract  for  bridges  on  McKittrick  Rd. 
awarded  bv  Board  of  .Supervisors  of  Kern  County  to  M.  T. 
KEAN.  at   $12,350. 

Calif.,  Madera — (Official)— Contract  ,  for  bridge  across 
Fresno  River  awarded  to  MANNING  BROS.,  Fresno,  at  $9,470. 
Noted   Oct.    7.      W.   C.   Utter,   Citv  Clk. 
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WATER  WORKS 
ProiMjsed   Work 

MnMM,  Fnll  River — (Official) — Special  Commission  on 
Watuppa  ronds  and  Quequichan  River  water  supply  recom- 
mend improvement  of  Watuppa  Ponds  and  Quequechan  River. 
Action  will  probablv  not  be  taken  till  spring.  Fay,  Spofford 
&  Thorndike.  SOS  Boylston  St.,  Boston,  Engr.     Noted  Oct.  21. 

N.  Y.,  Bntnvin — Chester  &  Fleming-,  Engr.,  Pittsburgh, 
Penn  estimates  cost  of  pumping  station  and  filtration  plant 
at   $135,000. 

N.  Y.,  Hudson  Falls — Citizens  voted  against  issuing  bonds 
for  $270,000  for  water  system.     Noted  Sept.   2. 

N.  Y.,  Minoa — City  contemplates  issuing  $28,000  bonds  for 
■water   system. 


Mout.,  Glendive — Plans  being  prepared  by  Burns  &  Mc- 
Donnell, Consult.  Engr.,  Scarritt  Bldg.,  Kansas  City,  Mo.,  for 
improving:  water  system  and  filtration  plant.  Estimated  cost, 
$70,000.      Noted    Oct.    21. 

Mont.,  Three  Forks^Bonds  will  soon  be  sold  for  improve- 
ment of  water-works  system. 

Ark.,  Dardanelle — City  plans  expenditure  of  $15,000  for  im- 
proving  water   system. 

Ark.,  Malvern — Work  will  be  started  about  Jan.  1  on  in- 
stallation of  water  system.  Estimated  cost  with  proposed 
sewerage   system,    $100,000. 

Te.x.,   Sliernian — See    item   under    "Light,   Heat   and   Power." 

Tex.,  Temple — City  Water  Commissioners  plan  expenditure 
of  $6,000  for  improving  municipal  pumping  station. 

Okla.,  Tulsa — Election  to  vote  on  $600,000  bonds  for  stor- 
age basin  at  mouth  of  Shell  Creek  postponed  from  Nov.  2 
to  Nov.   23.      Noted  Oct.   14. 

Idaho,      Aberdeen — Public      Utilities      Commission,      Boise, 


furnishing,   delivering,   unloading,  stacking  and  storing   cast- 
iron   pipe. 

N  J.,  Jersey  City — (Official) — Bids  will  be  received  until  2 
p  m  Dec  2  by  City  Commissioners  for  laying  about  11  miles 
of  7''-in  steel  pipe  from  Brooksdale  to  Jersey  City  and  laying 
twin  pipe  line  under  Passaic  and  Hoboken  Rivers.  Noted 
Sept.    30. 

X.  J.,  Xew  Brunswick — City  contemplates  new  dam  about 
200  ft.  above  present  one.     Estimated  cost,  $20,000. 

N  J.,  Vetnor  Citv — (Official) — Bids  will  be  received  until 
8  p.m.,  Nov.  22,  by  Common  Council  for  mechanical  equip- 
ment for  artesian  water  works.  E.  Steelman  Royal,  City  Clk. 
(See   adv.) 

Fenn.,  Dalmatia — (Official) — Dalmatia  Water  Co.  has  had 
plans  approved  by  State  Department  of  Health  for  water 
system. 

Penn.,  Halifax — (Official) — State  Department  of  Health 
issued  permits  to  Halifax  Water  Co.  for  repairs  and  exten- 
sions to  spring  collecting  system. 

Penn.,  Hanovei--(Oflicial) — Hanover  &  McSherrystown 
Water  Co.  has  plans  for  additions  to  reservoir. 

Penn.,  Juniata— State  Department  of  Health  approved 
plans   for   intake   dam   for   municipality. 

Penn.,  Kittannins — Borough  of  Kittanning  petitioned  Pub- 
lic Service  Commission  for  permit  to  build  water  system. 

Penn.,  Roversford — (Official) — Home  Water  Co.  has  had 
plans  approve'd  by  State  Department,  of  Health  for  filtration 
plant,   pumping  station  and   force  main. 

Del  ,  Wilmington — Water  Board  petitioned  Council  for  ap- 
propriation of  $S5,000  for  extension  of  underground  work. 

Va..  Norfolk — Contract  will  soon  be  awarded  for  repairs 
or  restoration  of  three  earth  dams  including  protective  meas- 
ures and  substitution  of  concrete  spillways  for  present  oiies  ot 
■wood  Estimated  cost,  $56,000.  W.  H.  Taylor,  Jr.,  City  Engr. 
Noted   Oct.    14. 

Va.,  Waverlv— (Official)— Citizens  defeated  $55,000  bonds, 
part  of  proceed's  of  which  was  to  be  used  for  water  system. 
Noted  Oct.  2S. 

W.  Va..  Clark-sburs — (Official) — Bids  will  be  received  until 
noon  Nov.  26,  by  Water  Works  and  Sewerage  Board  for 
installing  two  gas  engines  and  two  pumps  at  the  pumping 
station.     Noted  Sept.  23.      (See  adv.) 

Fla.,  St.  Aucrustine — Plans  will  be  prepared  by  C.  B.  Hen- 
derson,   City    Engr.,    for    water    system.      Noted    Oct.    28. 

Tenn.,  Kinpsport — City  contemplates  water  system.  W.  C. 
Hattan,  Engr. 

Tenn.,  TIptonville — Citizens  voted  $7,500  bonds  for  sewer 
and  water  systems. 

Ohio,  St.  Clairsvllle — Bids  will  be  received  until  Nov.  15 
by  Emerson  Campbell,  County  Audr.,  for  repairing  reservoir 
at  Belmont  County  Infirmary. 

Ohio,  Vpper  Sandusky — Chester  &  Fleming,  Pittsburgh, 
Penn..  retained  by  water  company  to  prepare  plans  for 
installation  of  low  service  pump. 

Mich.,  Albion — Election  will  be  held  Oct.  9  to  vote  $10,000 
for   completing   municipal   ■water   system. 

Mich.,  T^eslie — Plans  being  prepared  by  A.  H.  Smith  Co., 
Engr.,   Toledo,   Ohio,   for  water   system. 

Mich..  Quincy — Plans  being  prepared  by  A.  H.  Smith  Co., 
Engr.,  Toledo,  Ohio,  for  water  system. 

Mich.,  Sparta — Plans  being  prepared  by  Rumsey  &  Works, 
Consult.  Engr.,  Grand  Rapids,  for  water  tank  and  tower. 

III.,  GnlesburB — (OflScial) — Citizens  voted  $95,000  bonds  for 
■water  system  and  electric-light  plant.     Noted  Oct.  11. 

III.,  Mackinaw — Melluish  &  Broyhill,  Mackinaw,  prepared 
plans  for  remodeling  and  improving  water  system.  Noted 
Sept.     30. 

Iowa,  Holslein — Citizens  voted  $18,000  bonds  for  water  sys- 
tem. Bids  for  sale  of  same  will  be  received  until  Nov.  16. 
Albert    G.    Merkley,    City    Recdr. 

Kan.,  l,a-»^-rencc — Citizens  ivill  vote  again  on  $175,000  bonds 
for  purchase  and  improvement  of  water  system.  E.  H.  Dun- 
mire.   City   Engr. 

Kan.,  Oswego — Election  will  be  held  Nov.  12  to  vote  on 
bonds  for  extension  and  improvement  of  water  sys'tem.  J.  P. 
Waskey,    Clk.      Noted   Aug.    19. 

Nel>.,  Bayard — Bids  will  be  received  by  City  Clerk  until 
Nov.  11  for  13,200  lin.ft.  of  4-  to  S-in.  c.-i.  water  mains. 

■Wyo..  Thermopolis — Citizens  voted  $40,000  bonds  for  water 
system. 


ed     installation     of     municipal     water 


stem. 


Noted 


It  of  Twin  Falls 


Idaho,  Twin   Falls — Citv  will  purchase  pi 
Water  Works  Co.      Estimated   cost,   $80,000. 

Wash.,  Metalline — Franchise  granted  to  Harry  Lincoln. 
Metaline,   to    build   water   system.      Estimated   cost,    $15,000, 

Wash.,  Seattle — D.  Huntington,  City  Arch.,  authorized  to 
prepare  plans  for  standpipe  on  Beacon  Ave.  near  Fountain 
St.     Estimated  cost,   $50,000. 

Calif.,  Santa  Cruz — Election  will  be  held  Nov.  6  to  vote  on 
$100,750  bonds  tor  purchase  ot  F.  A.  Hihm  Co.  water  system. 
Noted  Oct.  21. 

N.  B.,   St.   John — Extensions  will    be   made   to   water  mains 
in  Portland  PI.     Estimated  cost,  $4,600.     R.  W.  Wigmore,  Comr. 
Ont.,  Tecuniseh — Plans  being  prepared  by  Tecumseh  Water 
Works   Co.    for  new  water   system.      Estimated   cost,    $25,000. 

Ont..  Toronto — Bids  will  be  received  by  Board  of  Control 
until  Nov.  'J  for  valves,  steam  piping,  steel  castings  and  lag- 
ging for  main  pumping  station. 

Bids  In  and  Contracts  Awarded 
N.  v..  New  York — (Official) — Board  of  Water  .Supply  award- 
ed contract  to  NORTHEASTERN  CONSTRUCTION  CO..  225 
Fifth  Ave.,  New  York,  for  two  steel  frame  buildings  for  drain- 
age chambers.  Shafts  No.  11  and  12,  Catskill  Aqueduct,  under 
Contract  No.  166.     Noted  Oct.  28. 

jr.  Y.,  New  York — (Official) — Bids  were  received  Oct.  26 
by  Board  of  W^ater  Supply,  Municipal  Bldg.,  for  buildings  at 
Uptake  and  Downtake  chambers  of  Hill  View  reservoir  as 
follows:  William  H.  Egan,  Lexington  Ave.  and  125th  St.,  New 
York,  $94,409:  Marble  Arch  Co.,  $96,500,  and  Louis  Wechsler, 
$98,650.      Noted    Oct.    14. 

S.  C,  Spartansburg — Contract  awarded  by  Water  Works 
Commissioners  to  HAMILTON  MFG.  CO.,  Hamilton.  Ohio,  at 
$13,000,  for  engine  and  pump  for  main  pumping  station. 
Noted  Oct.   14. 

Kt.,  ShelbvTille — Contract  for  filtration  plant  awarded  to 
new"  YORK  CONTINENTAL  JEWEL  FILTRATION  CO.,  New 
York,  N.  Y.,  at  $15,000. 

Ohio.  Cleveland — Contract  awarded  to  ALABAM.\  PIPE  & 
FOUNDRY  CO.,  at  $S,74S,  for  valve  boxes  for  Department  of 
Public   Utilities,    Division   of  Water.      Noted   Sept.   30. 

Ohio,  East  Liverpool — Contracts  for  water  system  awarded 
as  follows:  Filter  equipment  for  6,000,000-gal.  mechanical 
filter  to  PITTSBURGH  FILTER  M.\NUF.\CTURING  CO.,  Pitts- 
bursh.  at  $44,324;  standpipe  to  MEMPHIS  STEEL  CON- 
STRUCTION CO.,  at  $2,887.  Chester  &  Fleming,  Pittsburgh, 
Penn.,    Engr. 

Iowa,  Germanin — (Official) — Contract  for  laying  water 
mains  :ind  constructing  water  system  awarded  to  C.  W.  RO- 
LAND CO.,  Des  Moines,  at  $8,041.     Noted  Oct.  28. 

Iowa,  Kanawha— Contract  awarded  to  DES  MOINES 
BRIDGE  AND  IRON  CO..  at  $7,293,  for  30,000-gal.  steel  tank 
on  an  SO-ft.  toi\'er  and  7000  ft.  of  4-  to  6-in.  water  main.  Noted 
Sept.   30. 

Tex.,  Galvej;ton — (Official) — All  bids  received  for  recon- 
structing 36-in.  submerged  water  main  rejected.  A.  T.  Dickey, 
City   Engr.      Noted   Sept.    23   and   Oct.   7. 

Calif.,  Los  Angeles — John  G.  Gardiner,  Byrne  Bldg.,  at 
$21,938,  low  bidder,  for  pipe  line  in  Los  Angeles  County 
Water  Works    District   No.    1. 

Calif.,  Sacramento — City  Commission  ar/arded  contract  for 
concrete  chamber  at  water-works  to  TEICHTER  &  AMBROSE, 
at    about    $16,000. 

Ont.,    Markhani — Contract    awarded    to    NATIONAL    IRON 
WORKS,    LTD.,    Cheri-y    St..    Toronto,    at    $5,750    for    pipe,    hy- 
drants and  valves  for  water  system.     Noted  Oct.  21. 
SE'WERS 
Proposed   W^ork 
Mass..    Bridgewater — Citizens    voted    $10,000     toward    con- 
structing  a   sewer   system. 

Conn..  Windsor  Locks — Residents  of  Wilsons  Station  voted 
to  form  sewer  district  and  will  build  sewer  estimated  to  cost, 
$12,000. 

N.  Y.,  Buffalo — City  plans  sewers  in  Exeter  Terrace  and 
Camden  and  North  Park   Ave. 

N.  Y..  New  York — (Borough  of  Bronx) — (Official)  —  Bids 
will  be  received  bv  Douglas  Mathewson,  Borough  Pres..  Mu- 
nicipal Bldg..  Crotona  Park,  177th  St.  and  Third  Ave.,  until 
10:30  a.m.,  Nov.  11,  for  sewers  in  Starling  Ave.  between  Olm- 
sted Ave.  and  Unionport  Rd.,  Unionport  Rd.  between  Starling 
and  McGraw  Ave.,  between  Unionport  Rd.  and  Pugsley  Ave. 
Noted  Oct.  21. 

N.    Y..    New    York — (Borough    of    Manhattan) — (Official)  — 
Bids    will    be    received    bv    Marcus    M.    Marks,    Borough    Pres. 
Municipal  Bldg..  New  York,   until  2   p.m.,   Nov.   10. 
repairs  to  barrel  and  box  sewers  at  foot  of  26th  St 
River,    foot   of  37th   St.   and   Bast   River,    and   foot   ( 
and  East  River. 
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N.  y..  noche»<er — City  will  Issue  $100,000  lionds  for  sew- 
age-disposal   plant. 

N.  .1.,  (inrfleld — Anton  L.  Petersen.  Enfir..  preparinK  plans 
for  sewer  systini  in  Arvinpr  PI.  liids  will  be  received  by 
Franli    V.    Romaglia.    Borough    Cll<. 

Vn.,  Xewport  Xens — -Board  of  Alderman  contemplates 
$.'i00.000  bond  issue  for  sewers,  sewer  purification  plant,  etc. 

Vn.,  Wnverly — (Official) — Citizens  defeated  ?.".ri,000  bond 
issue.  Part  of  proceeds  was  to  be  used  for  sewage-disposal 
plant.     Noted  Oct.  2S. 

S.  C  CJrcenwiioil — Bids  will  be  received  until  Nov.  10  for 
10.000  ft.  of  12-  to  29-in.  storm  sewers.     A.  S.  Hartzog.  Mayor. 

<in.,  <iavannali — Plans  being  considered  for  trunk  sewer  to 
dispose  of  drainage  in  western  section  of  city.  E.  R.  Conant. 
Ch.  Engr.  Citizens  recently  voted  $J0O.0OO  bonds  for  storm 
sewer   system   and   house   drainage. 

Fin.,  Miami — Bids  will  be  received  by  W.  B.  Moore,  City 
Clk.,  until  Nov.  S,  for  sewer  construction  in  Districts  Nos.  1, 
2  and  3.  Bonds  for  ?50,000  sold  for  this  purpose.  Noted  Aug. 
19   and   Sept.    16. 

Fin.,  Moiiticello — City  engaged  J.  B.  McCrary  Co..  Atlanta. 
Ga..  to  prepare  plans  for  sewer  system. 

Tenn.,    Tiptonvllle — See    item    under    "Water   Works." 

Ohio,  lCa.st  VoungNto^vn — Bids  will  be  received  until  noon. 
Nov.  12.  by  Village  Clorlv  for  purchase  of  $45,000  bonds  for 
sewers    and    roads. 

Ohio,  Sandnsky — Bids  will  be  received  by  John  J.  Molter, 
Dir.  of  Pub.  Ser..  until  Nov.  IS,  for  intercepting  sewer  No.  2. 
Estimated  cost.  $9S,000.     Noted  Sept.   16. 

III.,  Chicago — Bids  will  be  received  bv  John  McGillan,  Clk., 
Sanitary  District.  700  South  Michigan  Ave.,  until  Dec.  2,  for 
Calumet  Intercepting  Sewer.  Contract  No.  4.     Noted  Oct.  7. 

III.,  Elgin — Sewage-disposal  plant  estimated  to  cost  $60,000 
will  be  constructed.     Morgan  H.  Brightman,  City  Engr. 

III.,  Fairhury — City  Council  contemplates  sewer  system.  G. 
Lemon,   Clinton,  probable   Engr. 

lown.  O.skaloosa — Plans  being  prepared  by  Block  &  Veatch, 
Kansas  City.   Mo.,  for  sewer  system.     Noted  Aug.   12. 

Minn.,  St.  Paul — fOfflciaD — Bids  will  be  received  bv  August 
Hobenstein,  Pur.  Agt..  Courthouse  and  Citv  Hall,  until  10:30 
a.m..  Nov.  S,  for  sew^er  on  West   Sixth  St.     Noted  Sept.   30. 

Minn.,  St.  PnnI — City  Council  authorized  construction  of 
sewer    in    Capitol    Ave.      Estimated    cost.    $127,360. 

Xeb.,  Hastings — Bids  will  soon  be  received  for  sewers  in 
Burlington  Ave.  between  Ninth  and  12th  St.,  Second  St.  be- 
tween Briggs  and  Baltimore  St.,  Fourth  St.  between  Briggs 
and  Oswego  St. 

X'.  D.,  Grand  Forks — ^Official) — Bids  will  be  received  by  W. 
H.  Alexander,  Citv  Audr..  until  10  a.m.,  Nov.  6,  for  Lateral 
Sewers  No.  IS,  Sewer  District  No.  5. 

Tex.,  Waco — Citizens  defeated  $15,000  bonds  for  extension 
of  sewer  system  and  $75,000  bonds  for  sewage-disposal  plant. 
Noted    Sept.    30. 

Idaho,  Bonners  Ferry — Local  Sewer  Improvement  District 
No.  1  created  bv  Council  for  sewer  system  and  disposal  plant. 
Estimated  cost,  $29,000.     C.  T.  Laschinger.  Clk.     Noted  Sept.  9. 


Wash.,  Seattle — Plans  being  considered  by  Committee  of 
Streets  and  Sew-ers  for  sewer  system  in  Rainer  Valle.v.  Esti- 
mated cost.    $1,000,000.     A.  H.   Dimock,   City  Engr. 

Wash.,  Seattle — Committee  of  Streets  and  Sewers  of  City 
Council  recommended  installation  of  sewers  in  Sixth  Ave..  N. 
W.     Estimated  cost.   $95,052. 

Calif..  Pomona — Election  will  be  held  in  November  to  vote 
on  $15,000  bonds  for  storm  drains  in  North  Garey,  Fulton  Rd  , 
San  Antonia  and  Alexander  Ave. 

Calif.,  Salina.s — Citv  contemplates  storm  sewer  system.  Es- 
timated cost,   $40,000. 

Calif.,  AVillow.s — New  sewer  district  will  be  formed  includ- 
ing all  parts  of  ^\'illow-s  not  included  in  District  No.  1.  Esti- 
mated  cost.    $35,000.      John   P.   Ryan,    City   Engr. 

Ont.,  Ottawa — (Official) — R^  S.  &  W.  S.  Lea,  Consult. 
Engr.,  Montreal,  submitted  report  on  Rideau  River  Intercept- 
ing  sewer.      Estimated    cost,    $400,000. 

Ont.,  Toronto — Bids  will  soon  be  received  for  sewers  on 
Adrian,  Campbell.  Linder  Ave.  and  Miller  St.  T.  L.  Church, 
Chn.,    Bd.    of   Control. 

Bids  In  and  Contracts  .^ivarded 

Mass.,  Haverhill — (Official) — City  will  build  trunk  sewer 
through  North  Ave.  from  head  of  Marsh  Ave.  to  point  near 
Snows  Brook  to  Primrose  St.  by  day  labor.  Estimated  cost, 
.513,400.      Noted   Oct.   28. 

X.  Y.,  Rochester — Contracts  for  sewer  construction  award- 
ed as  follows:  Thomas  Creek  overflow  sewer  to  WHITMORE. 
R.^T'BER  &  VICINUS.  at  $15,805,  Clinton  Ave.,  N.,  to  FRANK 
LACHirS.-V,   at  $S.772. 

X.  J..  Oayonne — Contract  for  sewer  in  East  22nd  St.  award- 
ed   to    CHARLES   C.WANAUGH.    at   $19,999. 

X'.   J.,    Bonnd    Brook — Contract    for    sewer    in    Central   Ave. 

awarded   to  JOHN  McN.\BB.      Estimated   cost.    $16,000. 

X.  J„  Verona — Contracts  for  sewers  and  sewage  disposal 
plant  (a)  Section  1.  (b)  Section  2.  (c)  Section  3.  (d)  Section 
4.  (e)  Sewage  disposal  plant,  awarded  as  follows:  (a)  PETRO 
SCOLO,  Glen  Ridge,  at  $31,232:  (b)  DONATO  FUSCO.  Mont- 
clair.  at  $17. SOI:  (c)  FR.A^NK  C.A^RROZ.\.  Baltimore.  Md..  at 
$21,632;  (d)  CARDELL  &  ROM.-VNO.  Montclair.  at  $17,796:  (e) 
P.  L.  BRAUNWORTH.  Montclair,  at  $37,292.  Noted  Sept.  9 
and   30. 

\V.  Va..  Parkerslinrg — Contract  for  six  sewers  awarded  to 
C.  KENNEDY  &  SON  and  three  to  ARTHUR  LYONS.  Noted 
Aug.   12. 


tin.,  GnlneHvlllc — Contract  awarded  to  A.  P.  STEWART  for 
Alter  plant  for  sewer  system. 

Ohio,  Cheviot — (Official) — Contract  awarded  to  the  J.  RUE- 
BEL  CO.N'STRUCTION  CO..  Cincinnati,  for  trunk  sewer  In 
ravine  east  of  Glenmore  Ave.,  In  North  Glenmore  Ave.  Noteil 
Oct.   7. 

Ohio.  Clnelnnatl — Contract  for  sewers  in  District  No.  C 
awarded   to   WORTH   &    BLE.SSING.   at   $30,829. 

Ohio,  Kast  I.lveriMiol — (Official) — Contract  for  sanitary 
sewers  awarded  to  J.  W.  RYAN  &  SON,  East  Liverpool.  Noted 
Oct.  14. 

Ind.,  IndlnnnpoIlN — Contract  for  sewer  In  Michigan  St.  be- 
tween Pleasant  Run  and  De  Quincy  St.  awarded  to  AMER- 
ICAN  CONSTRUCTION  CO.,  at  $26,499. 

Ind.,  IndlnnnpoIlN — Contract  awarded  to  GEORGE  SCHAUER 
&  SON.  .at  $14,256  for  sewer  in  Germania  Ave.  and  first  alley 
west  of  Mount  St. 

Mich.,  Menominee — (Official) — City  will  build  Storm  sewers 
by  day  labor.     Noted  Oct.  21. 

III.,  Marion — Contract  for  sewage-disposal  plant  awarded 
to  HOEFFKEN  BROS.  CONSTRUCTION  AND  SUPPLY  CO..  at 
$7,267. 

Wis.,  Caledonia— Contract  awarded  to  NATIONALi  TILE 
CO.,  at  $15,500  for  18,275  ft.  of  vitrined  drain  tile. 

W'is..  Manitowoc — Contract  awarded  to  T.  H.  PITZ,  at 
$6,220    for   sewers. 

Wis.,  Plymouth — PETER  BORST.  Port  Washington,  at 
$7,569.  awarded  contract  for  ll,SOO-ft.  of  6-  to  12-in.  sanitary 
sewers. 

Howa.  .-Vmes — Contract  awarded  to  DEARBORN  CON- 
STRUCTION CO.,  Waterloo,  at  $70,500  for  storm  and  sanitary 
sewers. 

lona.  Barlington — Bids  received  by  engineer  and  Council- 
man CockrcII  for  sewer  in  Mt.  Pleasant  St.  as  follows:  M.  M. 
Daly.  $1,225  per  lin.ft. ;  George  Peterson,  $1.15  and  Charles 
W.   Holmes,    $1.37. 

Iowa,  Charles  City  —  Contract  for  storm  sewer  system 
awarded  to  C.  L.  HANSON,  at  $6.7S8.     Noted  Oct.  14. 

Iowa,  Davenport — Contracts  awarded  bv  Board  of  Public 
Works  to  HYDRAULIC  CONCRETE  AND  CONSTRUCTION 
CO..  for  sewers  in  Pleasant  and  Howell  St.  and  to  T.  J. 
O'HARA,   for  sewer   in   Boise   St. 

Iowa,  Esten-ille — .Ml  bids  received  Oct.  4  for  sewer  in 
North  Sixth  St.   rejected.     Noted  Sept.  30. 

Iowa,  Ida  Grove — Contract  awarded  to  P.  E.  WEST,  Sioux 
City,   at   $5,451,    for   Old   Town   sewer. 

Iowa,  Pella — Contract  awarded  to  HENRY  REES,  Quincv, 
III.,  at  $9,217,   for  14.500  ft.   of  sanitary  sewer.     Noted  Oct.   14. 

Minn..  South  St.  Paul — O'NEILL  &  PRESTON,  at  $25,400. 
awarded  contract  for  sewer  pipes  on  Third  Ave.  and  Third 
St.,  S.     Noted  Sept.  23. 

Xeb.,  Lincoln — (Official) — Contract  awarded  to  ABEL  & 
ROBERTS.  First  National  Bank  Bldg.,  Lincoln,  at  $35,240,  for 
Antelope    Conduit    for    city.      Noted    Oct.    21. 

Xeb.,  Omaha — Contract  awarded  to  PUBLIC  SERVICE  CO.. 
Krug  Theater  Bldg..  Omaha,  for  sewers  in  43d  and  Leaven- 
worth St.      Estimated   cost.    $12,000. 

Tex.,  Beaumont — (Official) — Contract  for  sanitary  sewers 
awarded  to  the  H.  W.  CARDWELL  CONSTRUCTION  CO.,  at 
$21,716.     Noted  Oct.  30. 

Calif.,  Compton — Contract  for  municipal  sewer  system  in 
Compton  awarded  to  JAMES  KENNEDY,  Washington  Bldg.. 
Los  Angeles,  at  $42,462.     Noted  Oct.  28. 

Calif.,  Stockton — Contract  awarded  to  A.  B.  MUNSON  & 
SON.  Stockton,  at  $26,007,  for  storm  water  sewer  in  Main  St. 
to  take  place  of  North  St.  Canal. 


Ont.,  St.  Thomas — Contracts  awarded  to  A.  E.  PONSFORD, 
LTD.,  for  septic  tank,  and  to  WILLIAM  IRWIN,  for  laying 
pipe  for  sewer  system.     Estimated  cost,  $S,S09. 

G.\RB.4GE 

Proposed    AVork 

Tex.,  San  ^larcos — Contract  will  soon  be  awarded  for  gar- 
bage incinerator.      Estimated  cost,   $35,000. 

Que,,  Montreal — Report  submitted  to  Board  of  Control  by 
city  incinerator  department  for  incinerator  with  daily  capacity 
of   500    tons.      Estimated    cost,    $200,000. 

Ont.,  Toronto — Bids  will  be  received  until  Nov.  9  by  T.  L. 
Church,  C"hn.  Bd.  of  Control,  for  garbage  incinerator  on  Don 
Roadway. 


STREETS  AXD  ROADS 

Proposed    Work 

31as8.,  Boston — Bids  will  be  received  by  Massachusetts 
Highway  Commission,  15  Ashburton  PI.,  until  noon,  Nov.  9. 
for  constructing  a  section  of  state  highway  in  towns  of  Shef- 
field and  Great   Barrington. 

Conn.,  Ansonia — Report  has  been  submitted  estimating 
cost  of  widening  Clifton  Ave.,  between  Division  St.  and 
O'Neill  Court,  at    $6,000. 


X^  Y..  Xew  York — (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  by  Douglas  Mathewson.  Borough  Pres.,  Mu- 
nicipal Bldg.,  Crotona  Park.  177th  St.  and  Third  Ave.,  until 
10:30  a.m..  Nov.  11,  for  paving  witli  bituminous  concrete  on  ce- 
ment concrete  foundation  Tiebout  Ave.  from  East  ISSth  St.  to 
Fordham    Rd. 
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N.  J.,  Bonmlbrook — (Official) — Bids  will  be  received  by 
Borough  Council,  American  Hose  Bldg.,  East  Second  St.,  until 
S  p.m.,   Nov.   19,    for  paving   Main   St.      Noted  July   29. 

X.  J.,  Trenton — Ordinance  passed  for  paving  Arch  St.  from 
Cass  to  Grand  St. 

Penn.,  Greensbnre — (Official) — Bids  will  be  received  by 
John  S.  Sell,  County  Controller,  until  noon.  Nov.  15,  for  im- 
proving Harrison-City  Export  Rd.  and  Hecla-Hurst  School 
House  Rd. 

Fenn.,  PiltsbarBli — (Official)  —  Bids  will  be  received  by 
Hvatt  M.  Cribbs.  County  Controller,  until  10  a.m.,  Nov.  12  for 
improving  Glenn  Ave.   and   Wible  Run    E.xtension   Rd. 

Del..  Wilmlnsrton — Bids  will  soon  be  received  for  resurfac- 
ing with  bituminous  material  the  following  roads:  Odessa 
to  Boyds  Corner  on  Old  King  Highway,  Mt.  Pleasant  to  Mid- 
dleton  via  State  Kd.  and  Newark  to  Glasgow  via  Coogh's 
Bridge. 

Md.,  Gaston — Bids  will  be  received  until  Nov.  9  by  J.  B. 
Harrington,  Clk.,  for  2. IS  miles  of  shell  road  from  Trappe 
to  Barber  under  Contract  No.  359;  one  mile  of  shell  road  from 
Bruceville  to  Windy  Hill,  under  Contract  No.  369;  1.06  miles 
shell  or  macadam  on  concrete  road  from  Easton  to  Easton 
Point,    under    Contract    No.    401. 

AV.  Va^  nuiitinBton — Bids  will  be  received  until  Nov.  S  by 
O.  H.  Wells,  Comr.  of  Streets  and  Alleys,  for  paving  sections 
of  Sixth,   nth  and  13th  Ave. 

N.  C,  AsheiiHe — City  plans  to  pave  Beaumont  St.  from 
Hazard  to  Miller  St.  and  construct  sidewalks  on  west  side 
of   Marjorie    St. 

X.  C„  Charlotte — Contract  will  be  awarded  about  Nov.  11 
for    17,500    sq.yd.    sidewalks. 

N.  C,  RookinBhani — Richmond  County  will  issue  $25,000 
bonds  for  road  improv.ments.     B.  F.  Reynolds,  County  Clk. 

P>.  C,  ■\Vin.ston-Salein — Election  will  probably  be  held  in 
December  to  vote  on  ?5(i,000  bonds  for  road  construction  in 
Yadkin   County. 

S.  C,  Green^nlle — Bids  will  be  received  by  A.  S.  Hartzog, 
Mavor.  until  Nov.  10,  for  60,000  sq.yd.  street  paving.  10,000 
sq.yd.   cement  gutters  and  12,000  lin.tt.   of  granite   curb. 

Fla.,  Bronson — (Official) — Bids  will  soon  be  received  for 
road  work  in  Lew  County.  J.  B.  McCrary  Co.,  Atlanta,  Ga., 
Engr. 

Fla.,  Gnlfport — Citizens  voted  $9,000  bonds  for  two  miles 
of   modified   asphalt    streets.      Noted    Sept.    2. 

Fla.,  Lakeland — Election  will  soon  be  held  in  Polk  County 
to  vote  on  $1,000,000  bonds   for  road  construction. 

Fla.,  Mayo — (Official) — J.  B.  McCrary  Co.,  Atlanta.  Ga., 
Jacksonville  and  St.  I'etersburg,  Fla.,  engaged  to  prepare 
plans  for  roadwork  in  Lafayette  County.  Estimated  cost, 
$300,000.      Noted  Sept.   23. 

Fla.,  Miami — Bids  will  be  received  by  'W.  B.  Moore,  City 
Clk.,  until  Nov.  S,  for  grading  and  paving  about  15,000  sq.yd. 
with  asphaltic  concrete  and  binder  course  on  concrete  founda- 
tion: also  grading  and  paving  with  sand  and  asphaltic  oil 
about   10,000   sq.yd.   of  streets. 

Fla.,  Xe»T  Smyrna — Citizens  of  south  end  of  Volusia  County 
voted  to  form  road  and  bridge  district  and  to  issue  $250,000 
bonds  for  road  across  county  fi-om  beach  to  St.  Johns  River, 
Sanford,  hard  surface  road  to  De  Land  and  John  Anderson 
Highway   from   Rose  Bay  to  Brevard  county   line. 

Fla.,  Pensaoola — Election  will  soon  be  held  to  vote  on 
proposition  to  issue  $500,000  bonds  for  roads. 

Fla.,  Tallahassee — (Official) — Bonds  for  $200,000  for  roads 
will  soon  be  offered  for  sale.  J.  B.  McCrary  Co.,  Atlanta, 
Ga.,  Engr. 

Ala.,  Dothan — Bids  will  be  received  until  Nov.  18  by  A.  C. 
Crawford,  Chn.  of  Houston  County  Bd.  of  Revenue,  for  con- 
structing 21  miles  of  road.  Estimated  cost,  $75,000.  Noted 
Sept.   30. 

Ala.,  Mobile — A  plan  has  been  submitted  to  Alabama  & 
Mississippi  Gulf  Coast  Highway  Association  for  highway  be- 
tween Mobile  and  Baldwin  Counties.  Work  will  also  include 
bridge  across  Spanish  River  and  ferry  over  Moliile  and  Ten- 
saw  River.  Estimated  cost,  $105,000.  Baldwin  County  plans 
$55,000   bond    issue    to    pay    its    portion    of   project. 

MIhh.,  Brookhaven — Commissioners  of  Lincoln  County,  Dis- 
trict No.   1,  plan  to  construct  two  miles  of  gravel   roads. 

L,a.,  Crowley — Plans 
miles  of  gravel  roads 
$750,000. 

La.,  Donaldsonville — Citizens  of  Ascension 
District  No.  2,  voted  $50,000  bonds  for  road 
Sept.   23. 

Ten 
ments. 

Ten 
County  Ciourt  for  completing  pikes  in  various  districts. 

Tenn.,  Mnrfreesboro — Election  will  be  held  about  Dec.  15 
in  Rutherford  County  to  issue  $175,000  bonds  to  purchase  and 
maintain  turnpikes.     Noted  Sept.  30. 

Tenn.,  Pnlaski — Eb'Ction  will  be  held  Dec.  20  to  vote  on 
$500,000  bonds   for  roads  in  Giles  County.      Noted   Oct.    14. 

Ky.,  Catlettsburg — Commissioners  of  Boyd  County  con- 
template  an   expenditure   of   $75,000    for    road    construction. 

Ky.,  Crittenden — Bonds  for  improving  a  number  of  streets 
defeated   by  citizens. 

Ky.,  London — Contract  will  soon  be  awarded  for  14  miles 
of  Dixie  Highway  and  Boone  Way  between  London  and  Corbin. 

Ky.,  Loaisvtile — An  expenditure  of  $7,400  voted  by  Jeffer- 
son County  Fiscal  Court  for  emergency  road  work. 

Ky„  Padncah^Bids  will  soon  be  received  for  improving 
Hinkleville  Rd.  from  Little  Union  schoolhouse  to  Lament. 
Estimated   cost,    $8,836. 


Bristol — Bonds    for    $8,000    sold    for    street    improve- 
Harrlman — Appropriation  of  $32,000  made  by  Roane 


Ky.,  Winchester — Commissioners  of  Clark  County  plan  to 
call  election  to  vote  on  $25,000  bonds  for  two  miles  of  road 
under  State-Aid  law.     Noted  Aug.  12. 

Ohio,  Clevelanil  Heights — ( Warrensville  post  office) — Bids 
will  be  received  until  noon,  Nov.  15,  bv  H.  H.  Canfield,  Village 
Clk..  for  constructing  sidewalks  on  Somerton  Rd.  from  Wilton 
to  Superior  Rd. 

Ohio,  Cleveland  Heights — (Warrensville  post  office) — Bids 
will  be  received  until  noon,  Nov.  15,  by  H.  H.  Canfield,  Vil- 
lage Clk.,  for  grading,  draining  and  paving  Corvdon  Rd.,  pav- 
ing Cottage  Grove  Drive  and  grading,  draining  and  paving 
Essex  Rd. 

Ohio,  East  Younestown — See  item   under  "Sewers." 

Ohio,  Marietta — Bids  will  soon  be  received  for  paving  a 
number  of  streets.  Estimated  cost,  $6,500.  B.  F.  Gates,  Citv 
Engr. 

Ind.,  Columbus — Bids  will  be  received  about  Nov.  15  for 
two  crushed  stone  and  one  gravel  road,  each  2i^  miles  long. 
W.   H.  Scott,   Audr.,   Bartholomew   County. 

Ind.,  Ft.  Wayne — Bids  will  be  received  until  2  p.m.,  Dec.  1. 
for  purchase  of  $15,000  bonds  for  roads  in  Wayne  Trace 
County. 

Mich.,  Au  Gres — Election  will  be  held  Nov.  25  to  vote  on 
$30,000  bonds  for  roads. 

Mich.,  Corunna — According  to  press  reports  an  election 
will  be  held  in  Shiawassee  County  in  1916  to  vote  on  $200,000 
bonds    for    road   construction. 

Mich.,  Pontine — Election  will  be  held  in  April  to  vote  on 
$1,000,000  bonds  tor  roads. 

Mich.,  St.  Ignace — Election  will  soon  be  held  to  vote  on 
$200,000   bonds  for   constructing   county  roads. 

Mich.,  St.  Joseph — (Official) — Bids  will  be  received  by 
Board  of  Road  Commissioners  of  Berrien  County  until  Nov. 
11  for  481/2  miles  of  water  bound  macadam  roads.  Estimated 
cost,   $340,000.     W.  Cleary,  County  Highway  Engr. 

Mich.,  Standish — Election  will  be  held  Nov.  27  to  vote  on 
$30,000  bonds  for  road  improvements  in  Whitney  Township. 

III.,  .\lton — Plans  being  considered  for  paving  Staunton  St. 


111.,  Rock  I.sland — Bids  will  soon  be  received  for  paving 
Eighth  Ave.  from  24th  to  29th  St.  Estimated  cost,  $15,000. 
Noted   Oct.    14. 

Wis.,    Birehnood — Bond    issue    for    $5,000    contemplated    for 


-Plans  being  considered  for  paving  Sixth  and 

a.,  Duluth — Grand  Ave.  from  29th  to  54th  Ave.,  West, 
■  improved.  Estimated  cost,  $130,000.  J.  A.  Farrell. 
3f  Pub.  Wks. 

Hiawatha — Xn    expenditure    of    $200,000    planned    by 
ioners    of    Brown    County    for    concrete    road    across 


Kan. 

Commis 
county. 

Kan.,  Newton — City  Council  passed  ordinance  providing 
for  paving,  curbing  and  guttering  of  Broadway  from  west 
side    of    Kansas    Ave.    to   Logan    St. 

Kan.,  Topekn — Commissioners  of  Shawnee  County  contem- 
plate an  expenditure  of  $50,000  for  repairing  and  constructing 
higliways. 

Kan.,  \Vichita — Contract  will  be  awarded  about  Nov.  22 
for  about  1,200  sq.yd.  of  3-in.  vertical  fiber  vitrified  paving 
block  on  5-in.   concrete  case,  also  500-ft.  of  curbs. 

M«.,  Le.xington — Bonds  for  $55,000  voted  by  Lafayette 
County,  Special  Road  District,  to  rock  gap  in  Old  Trails  Rd. 
and  to  repair  bridges  and  culverts. 

Tex.,  .Austin — Citizens  voted  $425,000  bonds  for  street  im- 
provements and   bridges.      Noted   Sept.    16. 


Tex.,  Hondo — Bids  will  be  received  until  Nov.  8  by  H.  F. 
Wurzbach,  Comr.  of  Medina  County,  Clift,  for  about  20  miles 
of   gravel    roads. 

Tex.,  Houston — County  Commissioners  appropriated  $200,- 
000    for    road   work. 

Tex.,  Jaekson>-ille — Election  will  be  held  Nov.  16  to  vote 
on  $150,000  bonds  for  improving  roads  in  Road  District  No.   1. 

Tex.,  Oakville — Bond  issue  for  road  construction  contem- 
plated  by  Live   Oak   County,   Precinct  No.  2. 

.Tex.,  Orange — Citizens  of  Orange  County,  Precinct  No.  4, 
voted  $7,000  bonds  for  shell  or  gravel  road  on  lower  Beaumont 
Rd.      Noted    Sept.    23. 

Tex.,  Sherman — See  item  under  "Light,  Heat  and  Power." 

Tex.,  Tyler — Election  will  soon  be  held  to  vote  on  $100,000 
bonds  for  constructing   roads. 

Tex.,  Victoria — Bonds  for  $30,000  sold  for  street  improve- 
ments. 

Tex.,  AVeimar — Election  will  probably  be  held  to  vote  on 
$100,000  bonds  for  road  improvements. 

Okla.,  Drumright — Plans  being  considered  for  pf.ving 
Broadway. 

Okla.,  Inola — Election  will  be  held  Nov.  6  to  vote  on  $30,- 
000  bonds  for  road  construction. 

Okla.,  Talihina — Citizens  voted  $50,000  bonds  for  roads  and 
bridges. 

Idaho,  AVallaee — Plans  submitted  to  construct  boulevard  of 
Fourth  of  July  Canyon  which  connects  national  highway 
through  Wallace  and  Cceur  d'AIenes  with  Apple  Way  leading 
to  .Spokane.      Estimated   cost,    $45,000. 
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WaHli..  Crntralln — All  bids  received  for  hnidauifaeiriE  Ven- 
ess  Rd.  in  south  vnd  of  town  rejected.     New  bids  will  be  re- 

L'fived. 


WiinIi.,  Montf-Ntino — County  Commissioners  have  appropri- 
ated a  sum  for  the  Montesano-Cosmopolis  Rd.  which  is  to  be 
built  ni'.\t  year. 

WunIi.,  Port  Orchard — County  Commissioners  have  passed 
resolution  authorizing  expenditure  of  $5,000  for  road  con- 
struction  on   Hainbridgre   Island. 

Ore.,  I><Mi<llet<in — L!.  Kiiubrell,  City  Kngr.,  instructed  to  pre- 
pare plans  for  improvement  of  Riverside  Drive  from  Main  to 
Kailoy    St. 

Ore.,  Pemlleton — William  Bradley,  County  Surveyor,  sub- 
mitted report  estimating  cost  of  highway  between  Umatilla 
and   Pendleton,   at   ?r>l,C20. 

Cnlif.,  llnkerslield — Bids  will  be  received  until  Nov.  8  by 
Board  of  Supervisors  for  improving:  Section  No.  7,  Baltersfleld- 
Mojave  Rd. 

Cnlif.,  Fresno — City  Council  plans  to  pave  Santa  Fe  Ave. 
Estimated  cost,   $45,000.     B.  ID.  Cronkite,  City  Engr. 

Calif.,  Pomona — Election  will  be  held  sometime  in  Novem- 
ber to  vote  on  $.^>0,n00  bonds.  Part  of  proceeds  will  be  used 
for  grading  and  oiling  streets  and  culverts. 

Calif.,  Rioliniond — Southern  Pacific  Co.  plans  to  pave  Cut- 
ting Blvd.      Estimated   cost,   $5,500. 

B.  C,  New  Westminster — City  Council  plans  to  grade  and 
macadamize  Seventh  and  Belmont  St.  and  Fifth  Ave.  Esti- 
mated cost,  $7,850. 

Bills  In  nnd    CiMitraots  A^vnrdcd 

Mass.,  AVnreham — Contract  for  S,750  ft.  of  highway 
awarded  to  THOMAS  N.  MURPHY,  Middleboro,  at  $9,293. 
Noted   Oct.    14. 

N.  Y.,  Albany — (Official) — Bids  were  received  Oct.  26  by 
State  Highway  Commission,  55  Lancaster  St.,  for  constructing 
highways  b,v  State-Aid  as  follows: 

Road  No.  1249.  Albany  County,  3.41  miles:  George  J.  Curran, 
Middletown,  Conn..  $27,855:  Huntoon  &  Ferguson,  Hudson 
Falls,  $29,719:  A.  N.  Hoyt.  Albany,   $30,000. 

Road  No.  5532,  Alleganv  and  Steuben  County,  5.25  miles: 
Kennedy  Construction  Co..  Albany.  $50,881:  J.  G.  Hayes  Co., 
Inc..  Rome,  $51,975:  Greenfield  Construction  Co.,  Hornell, 
$52,064. 

Road  No.  1327.  Cavuga  County.  6.06  miles:  John  H.  Gordon, 
Albany,  $52,010;  Michaol  H.  Ripton,  Rochester,  $52,110;  John 
i;.   Haves  &  Co..  Inc..  Rome,   $53,054. 

Road  No.  5594,  Clinton  County.  3.79  miles:  Bluff  Point  Stone 
Co.,  Inc..  Plattsburg.  $29. 160;  Bovnton  &  McNally,  Keeseville, 
$30,079:   Routley  &   Summers.   Huntingdon,   Que..   $30,755. 

Road  No.  1331,  Columbia  County,  4.27  miles;  Russo-Parker 
Construction  Co..  Hudson.  $311. 756;  Marks  Kearney,  Hudson, 
$39,757;   Rumph  &  Stevens.   Lake   Placid.   $2,290. 

Road  No.  1332.  Columbia  County.  7.77  miles:  Marks  Kear- 
ney, Hudson.  $62,186;  Russo-Parker  Construction  Co.,  Hud- 
son,  $63,957;  Gruner  &  Hollenbeck,  Harriman.   $66,659. 

Road  No.  5595.  Cortland  County,  3.65  miles:  T.  H.  Gill  Co.. 
Binghamton.  $39,759;  Pana  W.  Robbins  Co.,  Inc.,  New  York, 
$40,959:    James    Ro.ssnev.    F>\iftalo,    $41,415. 

Road  No.  1333.  Erie  Cmintv,  9.14  miles:  Shanlev  Construc- 
tion Co.,  Buffalo,  $141, S2S;  .\tlanta  Construction  Co.,  Atlanta, 
$141,094;  F.  H.  Wells,  Corfu.  $142,263. 

Road  No.  1334.  Erie  Countv,  4.30  miles:  Langan  Construc- 
tion Co..  Albany,  $70,049;  Henry  P.  Burgard  Co..  Buffalo, 
$74,886:  Larry  W.  Roberts  Co..  Utica,   $73,991. 

Road  No.  1335.  Erie  Countv.  4.50  miles;  Stanley  Construc- 
tion Co.,  Buffalo.  $57,914;  Bison  City  Engineering  and  Con- 
struction Co.,  Inc..  Buffalo.  $5S.0S3:  F.  H.  Wells.  Corfu,  $58,095. 

Road  No.  1336.  Erie  Countv.  5.19  miles:  George  Neilons, 
Grand  Island.  $56,250;  John  'W.  Landcl,  Tonawanda,  $59,211: 
P.  J.  Mumm   Contracting  Co..    Buffalo.   $64,239. 

Road  No.  5582,  Genesee  County,  4.53  miles;  Chilson  &  Gib- 
son, Lerov,  N.  Y..  $44,893;  Greenfield  Consolidated  Co..  Hornell, 
$46,094:    H.    E.    Benedict.    Williamsport.    Penn..    $48,063. 

Road  No.  5593.  Livingston  Countv.  7.09  miles:  James  Ander- 
son, Albany,  $63,063:  Hendrickson-McCabe  Construction  Co.. 
Spencerport,    $63,554;    Ribstine-Holter    Co..    Rochester.    $65,070. 

Road  No.  1110,  Madison  County.  3.05  miles;  Mohawk  Engi- 
neering Co..  Mohawk,  $26,151;  Fort  Schuyler  Construction  Co., 
Oneida.   $26,590;   Michael  O'Brien,   Cortland,   $27,039. 

Road  No.  1328.  Monroe  Countv.  0.73  mile:  Whitmore- 
Rauber  &  Vicinius,  Rochester,  $12,927:  Ribstine-Holter  Co., 
Inc.,  Rochester,  $13,113;  Julius  Friedrich  &  Co..  Inc.,  Rochester, 
$13,218. 

Road  No.  1327,  Monroe  County,  2.91  miles:  Ribstine-Holter 
Co.,  Inc.,  Rochester,  $35,54S:  Langan  Construction  Corpora- 
tion, Albany,  $37,369;  Whitmore-Rauber  &  Vicinius,  Rochester, 
$38,465. 

Road  No.  5547,  Oneida  County,  0.70  mile:  Langan  Construc- 
tion Corporation,  Albany,  $17,1S7:  Harry  W.  Roberts  Co.  Utica, 
$18,795;  H.  B.  Sproul  Construction  Co..  Inc..  Peekskill.   $19,291. 

Road  No.  448.  Part  2,  Orange  County,  3.64  miles;  Arm- 
strong and  Trowbridge,  Middletown,  $29,S6S;  John  Arborio, 
Ne\v  Haven,  Conn.,  $30,911;  Jackson  Bros.,  Cuddebackville, 
$31,308. 

Road  No.  449.  Orange  Countv,  5.17  miles:  Armstrong  & 
Trowbridge,  Middletown.  $21,399;  A.  Buggiens,  Wurtsboro, 
$20,542;  John  Arborio,  New  Haven,  Conn.,  $21,925. 

Road  No.  1329,  Orange  Countv,  3.70  miles;  Samuel  M.  Ser- 
lesine.  New  York.  $47,269;  Heisler  &  .\ldershoff.  Albany,  $51,- 
574:  Belmar  Contracting  Co..  Troy.  $52,696. 

Road  No.  5545.  Schenectady  County,  5.62  miles;  George  J. 
Curran.  Middletown,  $38,777;  John  B.  Dower.  Ballston  Spa., 
$'2,983:    D.   I.   Snell    &   Co..   Canajoharie,    $48,820. 

Road  No.  5589,  Seneca  County,  5.01  miles;  Greenfield  Con- 
struction Co.,  Hornell,  $43,719;  Thomas  Grady,  Rochester, 
$',6,454. 

Road  No.  5nlO-A.  Sullivan  Countv.  0  43  mile:  Henry  Mc- 
Namee.  Eddvville,  $7,947:  Samuel  Serliesine,  New  York,  $8,188; 
John    J.    Keating.    Monticello.    $8,337. 

Road  No.  1079,  Tioga  County,  4.07  miles;  Peter  P.  Connolly 
Co.,  Horseheads,  $30,602:  Lane  Construction  Corporation, 
Meriden,  Conn..  $32,752;  Hendrickson-McCabe  Construction  Co., 
Spencerport.  $32.   939. 


Road  No.  1330,  Tompkins  County,  2,48  miles:  Greenfieia 
Construction  Co..  Hornell,  $26,447;  Richard  Hopkins,  Troy. 
$26,986;  Kendor  Engineering  and  Construction  Co.,  Inc.,  Buf- 
falo,  $27,618. 

Road  No.  603.  Ulster  County,  10.24  miles:  Armstrong  and 
Trowbridge.  Middletown.  $82,935:  Calrnie-St.  George  Co.,  New 
York,   $89,684;   George   H.   McAvoy,   Creek   Locks,   $89,742. 

Noted   Oct.   26. 

N.  Y.,  Buffalo — Contracts  for  paving  awarded  as  follows: 
Mortimer  St.  to  HENRY  B.  BURGARD  CO.,  1968  Fillmore  Ave., 
at  $25,225,  and  Virgil  Ave.  from  Hertel  Ave.  to  Tacoma  PI.  to 
GERMAN  ROCK  ASPHALT  AND  CEMENT  CO.,  LTD..  at  $12.- 

N,  Y.,  Bnfirnlo — Contract  for  paving  Casimir  St.  awarded 
to  GERMAN  ROCK  ASPHALT  AND  CEMENT  CO.,  LTD.,  at 
$16,000,  and  to  ERIE  CONTRACTING  CO.,  at  $32,000.  for 
Rees  St. 

IV.  J.,  Falrview — Contract  for  paving  Walker  and  Lincoln 
St.    awarded    to    BERGEN    CONTRACTING    CO.,    Cliftside,    at 

N.  J.,  New  Brunswick — Thomas  P.  Dunigan,  Woodbridge, 
at  $29,148,  submitted  lowest  bid  for  improving  Amboy  Ave. 
from  city  line  at  Spa  Springs  to  Myrtle  Ave.,  and  at  $5,749  for 
improving  New   Brunswick  Ave. 

Pcnn.,  Philndeliiliin — Union  Paving  Co.,  30th  and  Locust  St., 
Phiiadelphia,  at  $17,163,  submitted  lowest  bid  for  surfacing 
with   bituminous   on    5-in.    concrete   base. 

Md.,  Baltimore — State  Roads  Commission  awarded  con- 
tracts for  road  work  as  follows:  Anderson  Mill  Rd.,  Wico- 
mico County,  to  JUNIATA  CO.,  Empire  Bldg.,  Philadelphia, 
Penn..  at  $12.SS5;  Concord  Camp  Rd..  Caroline  Countv,  to 
PHILLIPS  &  RENSHAW,  Preston;  Marvdel  Kd.,  Caroline 
County,  to  S.  S.  ANDREWS  &  .SON.  Cambridge:  Glenburnie 
Rd..  Anne  .\rundel  Countv  to  F.  M.  DUV.ALL.  St.  Margaret,  at 
$14,676;  Big  Pool  Rd..  Washington  Countv,  to  HOLLINGER  & 
DENIN,    Clearspring,    at    $14,103.      Noted    Sept.    23. 

\'a.,  Petersburg — Contract  for  granite  block  paving 
awarded  to  K.  L.  BL.4CK,  Richmond. 

Va.,  Princess  Anne — Contract  for  three  miles  of  Ocean 
Park  Highway  awarded  to  VESTA  CONSTRUCTION  CO.,  Ter- 
race   Fork,   at   $4,185. 

Pin.,  Ft.  -M}er.« — Contract  for  Ft.  Myers-Marco  Rd.  award- 
ed to  C.  W.  CARLTON,  M.  B.  DAVIS  "and  W.  C.  HILL;  con- 
tract for  Mt.  Myers-Naples  Rd.  awarded  to  W.  R.  W.A.LLACE 
CO.     Bonds  for  $177,500  voted  for  this  purpose.     Noted  Sept.  2. 

Fin.,  Glen  Cove  Springs — (Official) — Board  of  Countv  Com- 
missioners of  Clay  County  awarded  contract  for  road  work 
in  Special  Road  and  Bridge  District  No.  1  to  J.  B.  McCRARY 
CO.,    Atlanta,    Go.      Estimated    cost,    $122,000. 

Fla.,  Pensncoln — (Official) — All  bids  received  for  paving 
streets  around  Pensacola  Hospital  rejected.  Estimated  cost. 
$10,000.      Noted    Oct.    7. 

Fla.,  Tanipn — Contract  for  50.000  lin.ft.  of  concrete  curbing 
awarded    to   CORNWELL   CONSTRUCTION   CO.,    Tampa. 

F^a.,  ^Vnuohnln — Contract  for  approximately  12,000  sq.vd. 
brick  paving  awarded  to  -ALABAMA  PAVING  CO.,  American 
Trust    Bldg..    Birmingham,    Ala. 


Ala.,  Sniligent — Contract  for  road  from  Sulligent  to  Marion 
County  line,  about  IS  miles,  awarded  to  B.  G.  EDGAR.  Vernon, 
by   Lamar   County   Commissioners.  Vernon. 

Miss.,  Aekernian — Contract  for  concrete  sidewalks  award- 
ed to  W.  L.  DAMON,  Okolona,  at  about  $25,000. 

Miss.,  Co]nnil)us — S.  E.  FINDLAY  CO..  Atlanta.  Ga..  award- 
ed contract   for  surfacing  with  tarvia  4%   miles  Military  Rd. 

Tenn.,  Xewport — Contract  for  grading  and  macad.amizing 
roads  in  Cocke  County  awarded  to  R.  L.  PETERS,  at  $150,900. 
Noted  Oct.  7. 

Kj-.,  Central  City — Contract  for  four  miles  of  pike  awarded 
to  "W.  S.  M.ARTl.V,  Evansville,  for  labor,  and  to  TRI-STATE 
STONE   CO.,   Cerulean,   for  rock.      Estimated  cost,   $25,000. 

Ky„  Pndurnh — CRESAP  BROS..  Humboldt,  Tenn.,  at  $9,000, 
awarded   contract   for   six   miles   of   road. 

Ohio,  Clnoinnnti — Contract  for  improving  Van  Zandt  Rd. 
and  Wayne  .\ve.  awarded  to  HENRY  WESTERM.VN.  Barnes- 
burg,  at  $14,107. 

Ohio,  Coshocton — Contract  for  9,900-ft.  brick  and  macadam 
on  Coshocton-West  Lafayette  Rd.  awarded  to  COSHOCTON 
CONSTRUCTION  CO.,  at  $35,740. 

Ohio,  Hamilton — Contract  for  paving  North  Second  .St.  from 
Black  to  Third  and  Washington  St.  awarded  to  ANDREWS 
ASPHALT    PAVING    CO.      Estimated    most,    $12,551. 

Ohio,  Middletown — Contract  for  grading  roadway  on  Mich- 
igan and  York  Ave.  from  Garfield  Ave.  to  Walnut  St.  and 
Sycamore  St.  from  Armco  Ave.  to  south  corporation  line 
awarded  to  OWEN  BANON. 

ind..  Ft.  VVnyne — Contract  for  paving  Rudisill  Ave.  from 
Calhoun  St.  to  Broadway  awarded  to  MOELLERING  CON- 
STRUCTION CO.,  Fort  Wayne,  at  $26,613. 

Ind,.  Frnnklin — (Official) — Contract  for  gravel  road  on 
Johnson-Marion  County  line  awarded  to  JOHN  W.  MURPHY. 
Noted    Sept.    23. 


Ind..  Miineie — Contract   for  improving   Rector   Rd.  awarded 
to  CURTIS  V.  RECTOR,  at  $9,000. 


Ind.,  Vincennps — (Official) — Contract  for  paving  Second  St 
from  Main  to  Church  St.  with  trinidad  lake  asphalt  awarded 
to  PREMIER  COX^TRI'CTION  CO..  Indianapolis,  at  $4,335. 
Noted   Oct.    21. 
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Mieh..  Fnirflelil — Contract  for  macadam  road  from  state 
line  north  to  Jasper  awarded  to  GRAY  BROS.,  Bowling  Green, 
at  $26,900. 

III..  Alton — Contract  for  repaying-  East  Second  St.  awarded 
to  STRUBEL.  &  HELMICK,  at   $19,457. 

III.,  Chioaco  HeiKhtM — Contract  for  paving  16th  and  Went- 
worth  St.  awarded  to  CHICAGO  HEIGHTS  COAL,  CO.,  at 
$70,0S7. 

WIN.,  ANhlnnil — Contract  for  grading  16  miles  of  road 
awarded    to   FI.SH    &    O'CONNOR,    at   $S,77S. 

Minn.,  FtTBus  Pnlls — Contract  for  grading  Laurel  St.  be- 
tween Broadway  and  Buse  St.  awarded  to  H.  R.  BUTLER. 
Noted    Sept.    30. 

Minn.,  Mendotn — Contract  for  paving  11th  St.  from  Joliet 
to  Hennepinp  St..  Hennepine  St.  from  9th  to  11th  St.  and  19th 
St.  from  Hennepine  to  Tonti  St.  awarded  to  T.  W.  KEYS,  La 
Salic,  at  $13,93.1. 

Knn.,  Horton — Contract  awarded  to  K.\W  PAVING  CO.,  To- 
peka,  for  paying,  curbing  and  guttering  Lincoln  St.  from  Mina 
to  North  St..  High  St.  from  North  to  Garrett  St..  Rocl<  Island 
Ave.  from  North  to  Garrett  St.  and  Whiteside  St.  from  Main 
to  Rock  Island  Ave.,  at  $1.51  for  paving  and  60c.  for  curbing 
and    guttering. 

Neb.,  Lincoln — Contract  for  paving  Tenth  St.  awarded  to 
BURKE-COCHRANE  CONSTRUCTION  CO.,  at  $10,9.''.5:  portion 
of  Ryon   St.   to  ABEL  &   ROBERTS,   Lincoln,   at   $7.S57. 

Mont.,  L,i%nns.<<ton — (Official) — Contract  for  paving  Park 
St.  awarded  to  WARREN  CONSTRUCTION  CO.,  at  $8,000. 
Noted   Oct.    14. 

Mo.,  Kansas  City — Contract  for  grading  about  70,000  yd. 
of  Ward  Parkway  from  57th  St.  to  Meyer  Blvd.  awarded  to 
E.  MEEGAN,  4th  and  Main  St.,  Kansas  Cit.v,  at  $0.13S  per 
cu.yd. 

Ark.,  De  Witt — Contract  for  paving  awarded  to  M.  J.  COLE, 
JR.,   Little   Rock.      Estimated   cost,    $25,000. 

Ark.,  Little  Rock — Contract  for  constructing  sidewalks  in 
District  No.  22S  awarded  to  OGLESBY  BROS.,  Monticello,  at 
$5,158. 

Tex.,  Dallas — Contract  for  paving  East  Houston  Ave.  from 
Lafayette  to  Albert  St.  awarded  to  BERT  HAHN  CONSTRUC- 
TION  CO. 

Tex.,  Graham — Contract  for  repairing  roads  and  bridges 
awarded   to   L.    G.    HAMILTON.      Estimated    cost,    $20,000. 

Tex.,  Mineral  W^cUs — Contract  for  paving  about  50.000 
SQ-yd.  with  asphalt  macadam  and  about  30.000  lin.ft.  curbing 
and  guttering  a\varded  to  FR.\NK  WHITLEY,  Mineral  Wells. 

AVasli.,  Okanogan — Contract  for  permanent  highway  No. 
4-A  awarded  to  DOUGL.\S  &  HILL,   Tonasket,   at  $4,300. 

AVash.,  Olympia — Contract  for  seven  miles  of  highway  from 
Colfax  to  Rosalia.  Whitman  County,  awarded  to  W.  G.  MUL- 
LIGAN CO.,  Spokane,  at  $21,120,  and  road  on  Inland  Empire 
highway  in  W^alla  Wall.a  and  Columbia  Counties  between 
Waitesburg  and  Dayton  to  GENERAL  CONSTRUCTION  CO., 
Spokane,  at  $13,243.     Noted  Oct.  2S. 

Wash.,  Seattle  —  Contract  for  Issaquah  Rd.  awarded  to 
GEORGE  A.  B.\NDERT.  Renton,  at  $7,199. 

Wash.,  Seattle — Holt  &  Jeffrey,  Railway  Exchange  Eldg., 
Seattle,  at   $11,169,  submitted  lowest  bid   for  paving  14th  Ave. 

AVasli.,  Seattle — Independent  Asphalt  Paving  Co.,  Seattle, 
at  $26,685,  submitted  lowest  bid  for  paving  47th  Ave.,  N.  E. 
Noted    Sept.    16. 

W'ash.,  Slielton — Contract  for  section  of  permanent  high- 
way awarded  to  F.  L.  BROWN,  Portland,  at  $7,200. 

Wash.,  Stevenson — Bids  were  received  for  improving  Sec- 
ond St.  from  R.  D.  Shelly,  at  $4,435,  and  H.  J.  Hildeburn,  at 
$5,004. 

Ore.,  Portland — Contract  for  paving  East  23rd,  East  24th, 
and  Franklin  St.  will  probably  be  awarded  to  GIEBISCH  & 
JOPLIN,    Portland,    at    $13,013. 

Calif.,  nakersfield — Contracts  for  paving  awarded  as  fol- 
lows: McKittrick-Bakersfield  Rd.  to  SHATTUCK  &  NIMMO 
WAHEHDT-.SK  CO.,  at  $28,802:  Weed  Patch  Loop  to  WORS- 
WICK  .STREET  P.WING  CO.,  at  $31,460.     Noted  Oct.   21. 

Calif.,  Hollister — Contract  for  improving  Tres  Pinos-Pai- 
cines  Rd.  awarded  to  JOHN  McREYNOLDS,  San  Jose,  at 
$7,941. 

Calif..  Manhattan  Beach  —  (Manhattan  post  office)  — 
MODERN  CONSTRUCTION  CO.,  Los  Angeles,  at  $8,247,  award- 
ed contract  for  paving  Sixth,  Seventh  and  other  streets.  L. 
Price,  City  Clk. 

Cnllf.,  Sacramento — (Official) — Bids  were  received  Oct.  S  by 
State  Highway  Commission  for  constructing  roads  in  various 
counties  as  follows:  (a)  Conomo  County,  Div.  4,  Route  8, 
Section  A.  (b)  Placer  County,  Div.  Ill,  Route  3,  Section  B, 
(c)  Mariposa  County,  Div.  6,  Route  IS,  Section  A;  (a)  Spring 
Construction  Co.,  Berkeley,  $22,852:  Bates,  Borland  &  Aver, 
Oakland,  $22,1S3:  P.  H.  Hoare,  Oakland,  $24,869:  (b)  Wli'ite- 
lock  &  Gorrill,  Durham,  $50,582;  Twohy  Bros.  Co.,  San  Fran- 
cisco, $49,114;  C.  H.  and  A.  W.  Gorrill,  San  Francisco,  $47,340; 
(c)  George  R.  Daley,  San  Diego,  $42,749:  G.  W.  Connors, 
Eureka,  $46,860;  Toohey  &  Johnson,  Dunsmuir,  $45,285. 
Noted  Oct.  7. 

Calif.,  A'acaville — Bids  were  i-eceived  for  completing  state 
highway  through  Vacaville  as  follows:  Bentlev  &  Gates, 
$10,854;  Blumenkranz  &  Co.,  $11,465;  Wrightson  &  Jost,  $11,152. 
I.NDUSTRI.\l,  WORKS 
Proposed  Work 
.  Conn,,  New  Haven — Plans  being  prepared  bv  R.  W.  Pooto. 
Arch.,  for  two-story,  32xl00-ft.  garage  for  G.  W.  Baldwin  & 
Son. 

Conn.,  "Wnterbury — Waterbury  Farrell  Foundry  and 
Machine  Co.  plans  two-story  75xl50-ft.  brick  and  steel  mill. 

N.  Y,,  Albany — Bids  will  soon  be  received  by  Fuller  & 
Robinson,  Arch.,  95  State  St.,  for  nine-story  warehouse  and 
show  room  at  75  State  .St.  for  Kinney  &  Woodward. 

N.  Y.,  BnfTalo — Gilford  Mfg.  Co.  plans  three-story  brick 
addition.      Estimated    cost,    $17,000. 


nated 

N.  Y.,  NiaKara  Falls — E.  I.  Du  Pont  de  Nemours  Powder  Co. 
has  asked  for  permit  to  build  plant. 

N.  Y.,  Syracuse — H.  H.  Franklin  Mfg.  Co.  plans  additions 
to  plant.     Estimated  cost,  $500,000. 

N.  Y.,  AVarren — U.  G.  Lyons,  Pres.  of  Conewango  Refining 
Co..  has  secured  40  acres  of  land  in  North  Warren  and  will 
build   a   refining  plant. 

Penn.,  Norristonn — Bids  will  soon  be  received  by  Peuckert 
&  Wunder,  Arch.,  310  Chestnut  St.,  Philadelphia,  for  bottling 
house  for  Adam  Scheidt  Brewing  Co.     Estimated  cost,  $50,000. 

Penn,,  Philadelphia — Bids  will  soon  be  received  by  Sauer 
&  Hahn,  Arch..  1112  Chestnut  St..  for  four-story,  54xl00-ft. 
factory  for  M.  Rice  &  Co.     Noted  Oct.  28. 

Penn.,  Wilkes-Barre — Henry  A.  Maier,  Arcli.,  Coal  Exchange 
Bldg.,  prepared  plans  for  five-story,  52xl20-ft.  brick  building 
for  R.  S.  Williams,  124  East  Market  St.  Building  leased  by 
Planters   Nut    &   Chocolate   Co.,   79   East   Northampton   St. 

Md.,  Baltimore — Plans  prepared  for  cold-storage  plant  for 
Maryland   Cold   Storage   Co. 

Md.,  Baltimore — Leon  Rosst.  1902  Eutaw  PI.,  Vice-Pres. 
Spanish-American  Trading  Co.  purchased  Mt.  Vernon  Brewery 
and  will   improve  plant   for  guncotton    factory, 

W.  Va.,  Huntington — C.  D.  Cooley  Co.,  Arch.,  Century  Bldg., 
Pittsburgh,  preparing  plans  lOr  three-story  lOOxlOO-ft.  ice 
cream  factory  for  J.  L.  Wilson.     Estimated  cost,  $100,000. 

W.  Va.,  Wheeling — United  States  Stamping  Co.  will  build 
150xl60-ft.    addition. 

N.  C,  Wilniinston — Hilton  Compress  and  'W'arehouse  Co. 
will   build   compress   and   warehouse.      Estimated   cost,   $50,000. 

Ohio,  Ashtabula — Plans  prepared  and  bids  being  received 
for  factory  for  Cleveland  Ford  Tire  Co.     Noted  Oct.  21. 

Ohio,  Canal  Dover — Dover  By-Product  Coke  Co.  will  soon 
start  work  on  20-ton  coke  plant  in  yards  of  Penn  Iron  and 
Coal  Co. 

Ohio,  Hamilton — Huss  Furniture  Co.  Hamilton,  formerly 
Huss   Bros.    Mfg.    Co.,    Cincinnati,   will    build    factory. 

Ohio,  Lima — Lima  Brick  and  Tile  Co.,  Taft  Ave.,  increased 
capital  from  $30,000  to  $50,000  and  will  enlarge  plant. 

Ohio,  Massillon — (Columbus  Heights)- — Central  Steel  Co. 
contemplates   mill. 

Ohio,  Reading — Tubular  Steel  Products  Co.  contemplates 
steel  plant  on  Reading  Rd. 

Ohio,  Toledo — Plans  being  prepared  by  Devore  &  McGorm- 
ley.  Arch.,  304  Nasby  Bldg.,  for  three-story  laundry  building 
for   Bancroft    Realty    Co.      Estimated    cost,    $54,000. 

Ohio,  Toledo — Preliminary  plans  being  prepared  by  Mills, 
Rhines,  Bellman  &  Nordhoff  for  factory  on  Smead  and  Lincoln 
Ave.  for  Doehler  Die  Castings  Co. 

.Ohio,  Toledo — Electric  Auto  Lite  Co.  plans  addition.  Esti- 
mated cost,   $100,000. 

Ohio,  Young.stown — Briar  Hill  Steel  Co.  will  build  two 
open-liearth    steel    furnaces.      Estimated    cost,    $500,000. 

lud.,  Anderson — Pierce  Speed  Controller  Co.  plans  factory 
at  Ninth  St.  and  Central  Ave. 

Ind.,  Kokomo — Apperson  Bros.  Automobile  Co.  will  build 
151x344-ft.    factory. 

.Mich.,  Buchanan — E.  B.  Clark,  Pres.  Celfor  Tool  Co.,  and 
Buchanan  Electric  Steel  Co.  contemplates  136x300-ft.  addition 
to   plant. 

HI.,  Chicago — Burt  Baker  plans  one-story  brick  warehouse 
on  South  Green  St.  P.  O.  DeMoney,  Arch.  Estimated  cost, 
$10,000. 

HI.,  Chicago — Chalmers  Motor  Co.  will  build  a  five-story 
addition.  A.  S.  Alachuler,  Arch.,  28  East  Jackson  Blvd.  Esti- 
mated  cost,    $20,000. 

HI.,  Chicago — Conella  Bakery  Co.  plans  two-story  bakery 
at  2006  West  Erie  St.  W.  H.  Jruyn,  Jr.,  Arch.  Estimated  cost, 
$30,000. 

HI.,  Chicago — Plans  being  prepared  by  A.  S.  Alschuler,  2S 
East  Jackson  Blvd.,  Arch.,  for  two-story,  177xl93-ft.  factory 
for  tlie  Hump  Hairpin  Co.  Estimated  cost,  $150,000.  Noted 
Sept.   30. 

III.,  Chicago — Sella  Star  Electric  Co.  will  build  one-story 
brick  factory  at  2433  Fulton  St.  R.  G.  Pierce,  10  South 
LaSalle  St.,  Arch.     Estimated  cost,  $16,000. 

III.,  Chicago — C.  Teich  plans  three-story  factory  at  1S21 
Berteau  Ave.      K.   M.   Vitthum,  .\rch.      Estimated  cost,   $40,000. 

III.,  Chicago — Union  Petroleum  Co.  plans  two-story  build- 
ing on  43d  St.     Estimated  cost.  $150,000. 

HI.,  Peoria — Plans  being  prepared  by  Hotchkiss  &  Harris, 
Arch.,  Herald-Transcript  Bldg.,  for  60xlS0-ft.  factory  for 
Chic  Apron  Co.,   215  South  Adams  St.     Noted  Oct.   2S. 

Minn.,  South  St.  Paul — Armour  &  Co.   plans  packing  plant. 

Mont.,  Great  Falls — Kurt  Grundwal  of  the  Holly  Sugar 
Co.,   Denver,   Colo.,   will   build   beet  sugar   factory. 

Mo.,  St.  Louis — G.  A.  Von  Brocht  purchased  plant  of  Austin 
Candy  Co.  and  will  improve  and  install  new  machinery.  Es- 
timated cost,   $100,000. 

Mo., 

W^orks  \ 
cost,    $60,000. 

Tex.,  San  Antonio — (Official) — Bids  will  be  received  until 
Dec.  1  for  enlarging  plant  of  Dixie  Oil  and  Refining  Co. 
Estimated   cost,    $40,000.      Noted   Oct.    21. 

Okla.,  Sand  Spring.s — Charles  Page  is  interested  in  forma, 
tion  of  company  to  build  cotton  mill.     Estimated  cost,  $500,000. 

Colo.,  Denver — Press  reports  state  that  Austin  Daly  Co 
plans    addition    and    will    install    machinery.      Estimated    cost, 

$100,000. 


Louis — (South     St.     Louis) — Monsanto    Chemical 
soon  build  addition  on  Lafayette  Ave.     Estimated 
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Colo.,  Denver — t'olorado  Packinpr  and  Provision  Co.  con- 
templiat-    huildinK    plant.      Estimated    cost,    $350,000. 

<>ii«..  Cache  Buy. — Geoise  Gordon  &  Co.  will  rebuild  sawmill 
recently  destroyed  by  Are.     Kstimated  cost,   $75,000. 

Out.,  Toronto — George  H.  Gooderham  plans  garage  on  Uni- 
versity   Ave.,    Toronto.      Estimated    cost,    $30,000. 

B.  C,  Vancouver — B.  T.  Bishop  will  build  machine  shop  on 
Granville  St.     Estimated  cost,  $25,000. 

Bide    In    and    Contractu    Awarded 

MnNH..  BoMton — Contract  awarded  to  FRED  T.  LET  CO.. 
INC.,  for  four-story  60.\200-ft.  factory  for  King  Estate. 

MnMH.,  Brookline — Colonial  Realty  Trust  Co.  has  awarded 
contract  to  BOYD  &  BERRY.  11  Grampian  Way,  for  one  story, 
114xll6-ft.    garage.      Estimated    cost,    $2S,000. 

Conn.,  Bristol — Contract  awarded  to  LEVERING  &  GAR- 
RIGUES  CO.  for  rolling  mill  for  Bristol  Brass  Co.  Noted 
Oct.  21. 

Conn.,  Waterbury — Waterbury  Parrell  Foundry  &  Machine 
Co.  awarded  contract  to  H.  W.\LES  LINES  CO.,  Meriden,  for 
two-story,    75xl50-ft.    mill    building.      Noted   Oct.    2S. 

IV.  Y.  Biuelianitou — .\nsco  Co.  awarded  contract  to  JOHN  L. 
LEWIS  CO.,  for  four-story  brick  factory.  Estimated  cost, 
$20,000. 

N.  Y.,  Buffalo — (Official) — .Automatic  Transportation  Co., 
Main  St.,  Buffalo,  awarded  contract  for  53x146  ft.  warehouse 
and  blacksmith  shop  to  TURNER  CONSTRUCTION  CO.,  11 
Broadway,   N.   Y^. 

X.  Y.,  Buffalo — (Official) — Contract  for  four-story,  SlxlOS 
ft.  warehouse  and  show  room  for  Robertson  Cataract  Electric 
Co.  awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broadway, 
N.   Y. 

N.  Y.,  Niajrara  Falls — (Official) — Carborundum  Co.  avrarded 
contract  to  TURNER  CONSTRUCTIO.V  CO..  11  Broadway, 
N.  T.,  for  two-story,   SOxlll   ft.  addition  to  kiln   building. 

X.  J.,  Camden — New  York  Shipbuilding  Co.  awarded  con- 
tract to  DOYLE  &  CO..  1519  Sanson  St.,  I'hiladelphia,  for  one- 
story,   S0x200-ft.  warehouse. 

N.  J.,  Camden — Contract  awarded  to  GEORGE  KOSSLER 
CONTRACTING  CO.,  Drexel  Bldg.,  Philadelphia,  for  factory 
and   warehouse    for   Eavenson    &   Levering. 

Penn.,  Meadvllle — Contract  for  rebuilding  Erie  freight 
house  awarded   to  ^V.   K.  BYHAM. 

Penn.,  Readincr — D.  H.  Delp  &  Co.  awarded  contract  to 
CH.VRLES  H.  SCHLEGEL,  Reading,  for  four-story  brick  and 
terra-cotta    warehouse. 

Ohio,  Akro,n — Firestone  Tire  and  Rubber  Co.  has  awarded 
contract  for  five-storv,  100x125  ft.  addition  to  HUNKIN  CON- 
KEY   CONSTRUCTION   CO.,    Cleveland. 

Ohio,  Akron — Goodyear  Tire  and  Rubber  Co.  awarded  con- 
iract  for  two  six-storv  buildings  to  HUNKIN  CONKEY  CON- 
STRUCTION CO..  320  Cuyahoga  Bldg.,  Cleveland.  Estimated 
cost.    $600,000. 

Ohio,  Carthase — (Cincinnati  post  office) — Polleck  Steel 
Co.  awarded  contract  to  M.  MARCUS  BUILDING  CO..  for  125x 
128   ft.  addition.     Noted  Oct.  2S. 

Ohio,  Cleveland — Parish  &  Bingham  Co.,  West  108th  and 
Madison  Ave.,  awarded  contract  to  W.  I.  THOMPSON  &  SON 
CO.,  6110  Euclid  Ave.,  Cleveland,  for  addition.     Noted  Oct.  14. 

Ohio,  Cleveland — Contract  awarded  to  McCLINTIC  MAR- 
SH.\LL  CONSTRUCTION  CO.,  Pittsburgh,  Penn..  for  factory 
buildings  for  Van  Dorn  &  Dutton  Co.  Estimated  cost,  $90,000. 
Noted  Oct.   7. 

Ohio,  Salem — Harris  Bros,  awarded  contract  to  M.  E.  PARR 
for  411x150  ft.  plant  on  West  Main  St. 


Ind.,  Bvan.sville — Hercules  Co.  awarded  contract  for  fac- 
tory to  CALDWELL  &  MARSHALL,  Columbus,  Ind. 

Ind.,    Ft.    AVayne — I 

Electric    Co.    awarded 
for  factory. 

Itlicli.,  Grand  Haven — Amazon  Knitting  Co.  has  awarded 
contract  for   factory   to   BUCK  &   MULLEN,  Muskegon. 

-Stursis    Steel    Go-Cart    Co.    awarded    con- 
',   61xS5  ft.   factory  to  WILLIAM  A.  CAVIN. 

III.,  Chicago — Gruyton  &  Cumper  Mfg.  Co.  awarded  con- 
tract for  one-storv  factory  at  4449  Fillmore  .\ve.  to  SCHMIDT 
BROS.   CONSTRUCTION    CO.      Estimated   cost,    $10,000. 

Mo.,  St.  Louis — Ford  Motor  Car  Co.  awarded  contract  to 
CH.\PLINE  CONSTRUCTION  CO.  for  five-story  assembling 
plant.      Estimated    cost,    $300,000.      Noted    Sept.    23. 

Utah,  Ogden — Ogden,  Logan  &  Idaho  Railway  Co.  awarded 
contract  to  C.  F.  DINSMORE  for  car  barns  and  repair  shops. 
to  UT.\H  CONSTRUCTION  CO.  for  freight  terminal.  Esti- 
mated cost,   $125,000.      Noted   under  Logan,  Utah,   Oct.   2S. 

Wa.sh.,  Camas — Contract  awarded  to  CROW^N-WILLAM- 
ELLE  PAPER  CO..  Pittock  Bldg.,  Portland,  for  three-story. 
44x67  ft.,  reinforced-concrete  mill  by  the  Van  Sant-Houghton 
Co.,  San  Francisco.     Estimated  cost,  $35,000. 

AVa.sh.,  Seattle — Contract  for  eight-story  building  for  Times 
Publishing   Co.   awarded    to   A.   W.    QUIST   &   CO.,   Hoge   Bldg., 

Seattle,  at  $225,985.      Noted  Aug.   5. 

Calif.,  San  Pedro — American  Trona  Co.  awarded  contract 
to  LLEWELLYN  IRON  WORKS  for  furnishing  and  erecting 
the    structural    steel    for  a   number   of  buildings.      Noted   Sept. 

30  under  Los  .\ngeles.  Calif. 

Ont.,  Chatham — Dominion  Sugar  Co.,  Wallaceburg,  will 
build  refinerv  at  Shatham  by  dav  labor.  Estimated  cost. 
$1,000. noo. 


<»nl..  Port  Stanley — Port  Stanley  Railway  Commissioner 
awarded  contract  for  railway  shops  and  car  barns  to  HAY- 
MAN   &   SONS,   at    $27,000. 

FKI)KRAI>  GOVIORNMKNT  WORK 
Proposed    Work 

Conn.,  Greenwich — Post  Office — Bids  will  be  received  by 
.lames  R.  Welmorc,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  10,  for  U.  S.  post  office  at 
Greenwich. 

N.  Y.,  Ft.  Totten — Bowling  Alleys — Bids  will  be  received 
at  office  of  Quartermaster  until  10  a.m.,  Dec.  2,  for  two  bowl- 
ing  alleys   at   Ft.   Totten.      (See   adv.) 

N.  Y.,  Ft.  H.  G.  WriKht — Building — Bids  will  be  received 
at  office  of  Constructing  Quartermaster  until  9  a.m.,  Nov.  26, 
for   constructing    double    set    officers'    quarters. 

Penn..  Phlladeliihin— Dredging— Bids  will  he  received  at 
U.  S.  Engineer  OHiie,  Philadelphia,  until  noon,  Nov.  22,  for 
dredging  in  Delaware  River  on  BcUevue,  Cherry  Island  and 
Deep  Water  Point  light  house  ranges.     Noted  Sept.  9. 

Md.,  Indian  Head — Building — Bids  will  be  received  by  H. 
R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks.  Navy  Dent., 
Washington,  D.  C,  until  11  a.m.,  Nov.  6,  for  magazine  building 
at  naval  proving  ground. 

D.  C.  Washington — Roller  Casings,  etc. — Bids  will  be 
received  by  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal, 
until  Nov.  16,  for  furnishing  four  boring  plates,  two  roller 
casings,  four  roller  cages,  four  roller  bearing  Sleeves,  etc. 

Va.,  Norfolk — Dredging — Bids  will  be  received  by  H.  R. 
Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  until  11  a.m.,  Nov.  27,  for  dredging  at  navy 
yard,  Norfolk. 

Ohio,  Cleveland — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office,  Cleveland,  until  noon,  Nov.  26,  for  dredging 
in   Cleveland   Harbor. 

Tex.,  Ft.  Bliss — Annex  to  Hospital — Bids  will  be  received 
at  office  of  Depot.  Quartermaster.  El  Paso,  until  11  a.m.,  Nov. 
27,  for  rear  annex   to  hospital  at  Ft.   Bliss.      (See  adv.) 

Tex.,  Ft.  Sam  Houston — Water  Distributing  System — -Bids 
wrill  be  received  at  office  of  Constructing  Quartermaster,  Ft. 
Sam  Houston,  until  11  a.m.,  Nov.  IS,  for  constructing  water 
distributing   system. 

X.  M.,  Carlsbad — Pipe  Line  Extension — No  bids  were 
received  by  U.  S.  Reclamation  Service,  Carlsbad,  for  Dark 
Canyon  pipe  line  extension  of  the  Carlsbad  project,  about  two 
miles    south    of    Carlsbad.       Noted    Oct.     7. 

Wash.,  Meadow  Creek — Clearing — Bids  will  be  received  at 
office  of  U.  S.  Reclamation,  Meadow  Creek,  until  2  p.m.,  Dec. 
1,    for    clearing    reservoir    site    at    Lake    Keechelus. 

Panama — Metal  Supplies — Bids  will  be  received  bv  Major  P. 

C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Washington,  D.  C, 
until  10.30  a.m.,  Nov.   10,  for  furnishing  metal  supplies. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  bv 
Major  P.  C.  Boggs.  Gen.  Pur.  Officer  of  Panama  Canal.  Wash- 
ington, D.  C,  until  10.30  a.m.,  Nov.  17,  for  furnishing  miscel- 
laneous supplies. 

Hawaii,  Pearl  Harbor — Building — Bids  will  be  received  at 
naval  station.  Pearl  Harbor,  and  at  Bureau  of  Yards  and 
Docks,  Navy  Department.  Washington,  D.  C,  until  11  a.m., 
Nov.  27,  for  one  reinforced-concrete  power  house,  one  rein- 
forced-concrete  operating  building  and  one  wooden  double 
quarters  at  Pearl  Harbor. 

Bids  In  and  Contracts  Awarded 

X.  H.,  Concord — Post  Office — Contract  for  post  office  at 
Concord  awarded  to  JAMES  MILES  &  SON  CO.,  Worcester. 
Mass.,  at  $42,987. 

Mass.,  Boston — Building — Bids  were  received  by  James  A. 
Wetmore,    Act.    Superv.    Arch.,    Treasury    Dept.,    Washington, 

D.  C.  for  appraisers'  stores,  Boston,  for  construction  complete 
as  follows:  Norcross  Bros.  Co.,  Worcester.  $635,000;  George 
Baker  Long.  Worcester,  $617,800:  P.  J.  Carlin  Construction  Co., 
1123   Broadway,   New   York,   N.   Y.,   $611,000.      Noted   Oct.   21. 

Mass.,  Boston — Flooring — All  bids  received  Oct.  16  for 
reinforced-concrete  floor  in  pattern  shop.  Building  42,  U.  S. 
Navy  Y'ard,  rejected.  Work  will  be  done  by  yard  labor. 
Noted   Sept.    30   and    Oct.    2S. 

Conn.,  Xaugratuck — Post  Office — Contract  for  U.  S.  post 
office  at  Naugatuck  awarded  to  W^.  H.  FISSELL  &  CO.,  New 
York,    N.    Y.,    at    $50,400.      Noted    Oct.    21. 

Penn.,  Monongahela — Post  Office — Bids  \s'ere  received  Oct. 
27  for  U.  S.  post  office  at  Monongahela  as  follows:  James 
Devault,  Canton,  Ohio,  $44,200;  W.  H.  Batson,  Moundsville,  W. 
Va.,  $44,700;  J.  S.  Rogers  Co..  .Moorestown,  N.  J.,  $46,299. 
Noted   Sept.    23. 

Md.,  Baltimore — Building — Contracts  for  constructing  U.  S. 
Immigration  Station,  Baltimore,  awarded  as  follows:  Gen- 
eral construction.  WILLI. \M  D.4LL  CO.,  Cleveland,  Ohio,  at 
$269,688:  wharf,  NORCROSS  BROS.  CO.,  Worcester.  Mass.,  at 
$6,000;  elevators,  STAND.^RD  PLUNGER  ELEVATOR  CO.. 
Worcester.   Mass.,  at   $10,950.      Noted   Sept.   9. 

D.  C  Washington — Building — Bids  were  received  Oct.  25 
for  truck  house  on  New  .Tersev  Ave.  between  D  and  E  St. 
N.  W.,  as  follows:  George  E.  Wyne,  $34,950;  Skinner  &  Gar- 
rett.  $33,929;  W.  E.  Mooney.  $34,653. 

D.  C,  Washington — Paving — Contracts  for  paving  awarded 
to  CR.A.NFORn  PAVING  CO.,  Washington,  for  Q  St.  bridge  and 
to  W^ASHLNGTON  .\SPHALT  BLOCK  AND  TILE  CO.,  Wash- 
ington,  for  12th  and   14th  St.,  S.   E.      Noted  Oct.  7  and   28. 

Va.,  Xorfolk — Barracks — Contract  for  brick  marine  bar- 
racks building  at  navy  yard  awarded  to  P.  F.  GORMLEY  CO., 
Washington,  D.   C,  at  $193,926.     Noted  Aug.   26  and  Sept.  30. 

Ind.,  Xewcastle — Post  Office — Bids  were  received  Oct.  27 
for  post  office  at  Newcastle,  (a)  limestone,  (b)  sandstone, 
as  follows:  Charles  W.  Gindele  Co.,  Chicago,  III.,  (a)  $53,500- 
J.  S.  Rogers  Co..  Moorestown,  N.  J.,  (a)  $52,999,  (h)  $56,000- 
R.  P.  Parnsworth  &  Co.,  (a)  $36,856.     Noted  Sept.  23. 
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Ind..  Seymour — Post  Ofllice — Bids  were  received  Oct.  30  for 
post  oHice  at  Seymour  (a)  limestone,  (b)  sandstone,  as  fol- 
lows: Callahan-Mandl  Co.,  Chicag-o,  111.,  (a)  ?47,T00,  (b) 
$50,000;  Georfje  W.  Stiles  Construction  Co.,  Chicago,  III.,  (a) 
?49,600;  J.  Fred  Beggs,  Scottsbursj,  (a)  $49,500,  (b)  $49,600. 
Noted  Sept.  23. 

S.  D..  Newell — Pipe — Contract  for  constructing  3,2S5  lin. 
ft.  of  60-in.  and  450  lin.  ft.  of  24-in.  continuous  wood  stave 
pipe  for  Belle  Fourche  Project  awarded  to  PACIFIC  TANK 
AND  PIPK  CO.,  San  Francisco,  Calif.,  at  $12,454.     Noted  Sept.  2. 

Mont.,  IWnltn^— Reclamation — Contracts  for  reclamation 
work  at  Nelson  Reservoir,  South  Canal,  Milk  River  Irrigation 
Project,  awarded  a.s  follows:  Building  structures  to  JOR- 
GENS.  BOOTH  &  CO.,  (Jlasgow,  at  $34,081;  earthwork  and 
structures  on  Bowboin  Canal,  first  unit,  schedule  1  and  2,  to 
JAMES  O'CONNOR.  Saco,  at  $1S,61S;  schedule  3  and  4,  to 
JURGENS.   BOOTH  &   CO.,   Glasgow. 

Mo.,  KlrksvIIIe — Post  Office — Bids  were  received  Oct.  28 
for  post  office  at  Kirksville  as  follows:  W.  S.  King,  Lonoke, 
Ark..  $28,850;  Charles  Wertz  Sons.,  Des  Moines,  Iowa,  $25,213; 
Maybcn  &  Fieuchtel,  Gadsden.  Ala.,  $29,730.     Koted  Sept.  23. 

Okln.,  Ardniore — Post  Office — Contract  for  post  office  at 
Ardmore  awarded  to  G.  W.  STILES  CONSTRUCTION  CO.,  Chi- 
cago,  111.,   at   $129,200. 

Colo,,  Montroxe — Canal  Work — Bids  were  received  Oct.  20 
for  about  11  miles  of  Ironstone  Canal.  Uncompahgre  Valley 
Project,  as  follows:  Mendenhall,  Bird  &  Co.,  Springvale, 
Utah.  Items  1  and  4,  $12,455;  7  to  10,  $17,551;  13  to  16,  $9,165; 
19  to  22,  $7,957;  25  to  28,  $6,878;  C.  B.  Sherwood,  Rocky  Ford, 
Colo.,  items  17  and  IS,  $5,775;  23  and  24,  $5,742;  29  and  30, 
$5,164.      Noted   Sept.    30. 

C.\NALS,    DITCHES    AND    IRRIG.VTION 
Proposed    W^ork 

Miss..  Clarksdale — Ditches — Bids  being  received  by  A.  L. 
Dabnev,  Engr.,  Porter  Bldg.,  Memphis,  Tenn..  for  40,000  yd. 
ditches    in    Yazoo    Yelta    near   Clarksdale. 

La.,  .4.bbeville — Drainage — Citizens  of  Vermilion  parish  will 
vote  on  $200,000  bonds  for  drainage   in  Eighth  Ward. 

l,a.,  Estlienvood — Drainage — Citizens  voted  $38,000  bonds 
for  drainage. 

III.,  Cairo — (Official) — ^Drainage — Dog-Tooth  Bend  Drain- 
age and  Levee  District  in  Alexander  County  will  be  organized 
for  drainage  and  levee  purposes.  C.  A.  Patier,  Pres.  of  New 
York  Mercantile  Co.,  Cairo,  Chn.  of  Comn.  Oldfield  &  Brady 
Co.,    Cairo,    Engr. 

III.,  Cairo — Drainage — J.  Berthe,  Engr..  Charleston,  filed 
plans  for  drainage  work  in  Mississippi  County  Drainage  Dis- 
trict  No.    31.      Estimated    cost,    $30,000. 

Tex.,  Dallas — Drainage — Commissioners'  Court  of  Dallas 
County  contemplates  drainage  district  in  valley  of  Trinity 
River  near  Wilmer. 

Wash.,  North  Yakima — Irrigation — Bids  will  be  received, 
according  to  press  reports,  for  improvements  to  irrigation 
system  of  Union  Gap  Irrigation  District  of  Yakima  County. 
C.  E.   Udell.  Secy. 

Wash.,  Spokane — Drainage — Sawyer  Bros.,  Spokane,  pre- 
pared plans  for  drainage  in  Hoodoo  Valley  in  Bonner  County, 
about  14   miles. 

Ore.,  Marshfield — Drainage — E.  L.  Robinson,  Marshfield, 
retained  by  residents  of  Ten  Mile  District  to  prepare  plans 
for  drainage   system.      Estimated   cost,    $15,000. 

Ore.,  Salem — Reclamation — Survey  being  made  for  reclama- 
tion  district   in    French   Prairie. 

Calif.,  Lindsay — Irrigation — Voters  of  Strathmore-Lindslay 
Irrigation  District  voted  in  favor  of  forming  an  irrigation 
district.  Estimated  cost,  $1,600,000.  John  Burr,  Charles  K. 
Towt  and   others  interested.      Noted   Aug.   26. 

Calif.,  Marysville — Ditches — Hallwood  Irrigation  Co.  will 
build  drainage  ditches. 

Bids  In  and   Contracts  Awarded 

N".  Y.,  Albany — Barge  Canal  Work — Eastover  Construction 
Co..  at  $38,534,  low  bidder  for  state  canal  work  on  Canisteo 
River  near  Hornell. 

N.  Y.,  Albany — Barge  Canal  "Work — E.  Brown  Baker,  Her- 
kimer, at  $7,600.  and  State  Highway  Construction  Co.,  Inc.. 
Mohawk,  at  $6,640  bid  on  state  canal  work  on  Mohawk  River 
and  West  Canada  Creek  at  Herkimer.     Bids  opened  Oct.   19. 

N.  Y.,  Albany — (Official) — Barge  Canal  Work — Contracts 
awarded  by  W.  W.  Wotherspoon,  Supt.  of  Pub.  Wks..  for  Ter- 
minal Contracts  No.  20  and  50:  WALSH  CONSTRUCTION 
CO..  Davenport.  Iowa,  $419,659  for  No.  20  and  to  RHODY  & 
CLAWSON,  Albion,  N.  Y.,  at  $967  for  No.  50.     Noted  Sept.  30. 

N.  J.,  Trenton — Dredging — Contract  for  dredging  first  sec- 
tion of  Inland  Waterway  connecting  Barnegat  Bay  with  Man- 
asquan  River  awarded  to  D.  X.  SHUBIN,  at  $0,998  per  cu.yd. 
Noted  Oct.   14. 

Tenn.,  Selmer — Drainage — Contract  awarded  to  P.  H. 
THRASHER,  Selmer,  by  Hurricane  Creek  Drainage  District 
Commissioners  for  drainage   work. 

Minn.,  Blue  Earth — Ditches — (Official) — Contracts  awarded 
to  C.VRL  ('.  KNUDSEN,  Blue  Earth,  at  $57,200  for  fill  work, 
and  to  MULOREW  &  SONS  CO.,  Dubuque,  Iowa,  at  $5,498 
for  open  ditch  for  Judicial  Ditch  No.  9.  and  to  PAUL  PAUL- 
SEN, Carroll,  Iowa,  at  $26,956  for  Judicial  Ditch  No.  10.  Noted 
Oct.  7. 

Wye,  Rock  Sprtnie;s — Canal — Contract  awarded  to  JOHN 
BUNNING   for   overflow   canal. 

Calif.,  Modesto — (Official) — Irrigation — Contracts  awarded 
to  C  W.  RICHARDS.  Oakdale,  at  $33,539  for  No.  1;  BARRETT 
&  HILP,  S.in  Francisco,  at  $6,209  for  No.  2,  and  PEART 
BROS.,  La  Orange,  at  $2,500  for  No.  3  for  irrigation  work  in 
Modesto  Irrigation   District.     Noted  Oct.   14. 


MISCELLANEOUS 

Proposed    AA'ork 

N.  Y.,  New  Hampton — Relayer  Rail — Bids  will  be  received 
by  Katharine  B.  Davis.  Comn.  of  Correction.  Municipal  Bldg., 
New  York,  N.  Y^..  until  Nov.  9.  for  SO  gross  tons  relayer  rail  at 
New  Hampton  Farms,  New  Hampton. 

N.  Y„  New  York — (Borough  of  Bronx) — Subway — Form  of 
contract  has  been  submitted  to  Public  Service  Commission  of 
First  District  by  Interborough  Rapid  Transit  Co.  for  Section 
No.  2,  Route  Nos.  19  and  22,  part  of  Southern  Blvd.  and  West- 
chester Ave.   branch   of  Lexington  Ave.  subway. 

N.  Y.,  New  York— (Borough  of  Brooklyn)  —  (Official)  — 
Station  Finish — Bids  will  be  received  by  Public  Service  Com- 
mission of  First  District,  154  Nassau  St..  New  Y'ork.  N.  Y. 
(Borough  of  Manhattan),  until  12:15  p.m..  Nov.  5.  for  construct- 
ing station  finish  for  11  stations  on  Broadway-Fourth  Ave. 
Rapid  Transit  R.R. 

N.  Y.,  New  York — (Borough  of  Manhattan)— (Official) — 
Bids  will  be  received  by  Marcus  M.  Marks.  Borough  Pres., 
Municipal  Bldg-.,  New  York,  until  2  p.m.,  Nov.  12,  for  furnish- 
ing and  delivering  5,000  bags  of  Portland  cement. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Tracks 
— Bids  will  be  received  by  Public  Service  Commission  of 
First  District,  154  Nassau  St..  New  York.  N.  Y.  (Borough  of 
Manhattan),  until  12.15  p.m.,  Nov.  12,  for  installation  of  tracks 
for  a  portion   of  Steinway  Tunnel   Rapid   Transit  R.R. 

Md.,  Cumberland — (Official) — Fire-Alarm  System — We  have 
been  informed  that  plans  to  improve  flre-alarm  system  have 
been   aliandoned   for   the   present.     Noted   Oct.    14. 

Ohio,  Newark — Subways — Baltimore  and  Ohio  Railroad  Co. 

approved    pLins    tor   subways    under    tracks.      Work   will   start 
Apr.   1.      F.   L.   Stuart,  Baltimore,  Md.,   Ch.  Engr. 

III.,  Cairo — (Official) — Levee  Repair.  Bids  will  be  received 
until  noon,  Nov.  10,  by  Rivers  and  Lakes  Commission  of 
Illinois  for  levee  repairs  in  Cairo.  Arthur  W.  Charles,  Chn. 
(See   adv.) 

Kan.,  Arkansas  City — Pipe  Line — Lesh  Pipe  Line  Co.  being 
organized  to  build  4-in.  pipe  line  from  oil  fields.  Estimated 
cost,    $25,000. 

Kan.,  Coffeyville — Pipe  Line — Citizens  will  build  16  miles 
pipe   line    from   oil    field.      Estimated   cost,    $25,000. 


Mo.,  Kansas  City — Wall — Board  of  Park  Commissioners 
contemplates  wall  in  Slope  Park.     Estimated  cost,  $25,000. 

Mo.,  St.  Jo.seph — Speedway — Press  reports  state  two-mile 
speedway  will  be  constructed  at  Lake  Contrary.  John  Prince, 
interested.      Estimated  cost,  $2,000,000. 

Mo.,  St.  Louis — Flood  Prevention — Board  of  Public  Works 
contemplates  elimination  of  River  des  Peres  as  fiood  menace. 
Estimated  cost,   $6,000,000.      Noted  Sept.   9. 

Tex.,  Beaumont — (Official) — Machinery  and  Pier — Bids  will 
be  received  until  noon,  Nov.  15.  by  J.  G.  Sutton,  Secy.  Wharf 
and  Dock  Commission  for  quay  walls,  trans-shipment  shed 
and  freight-handling  machinery.     Noted   Oct.   21. 

Okla.,  Bartlesville — Park  Improvements — Citizens  voted 
$45,000    bonds    for   park   improvements. 

Calif.,  Hermosa  Beach — Bath  House — Election  will  soon 
be    held   to   vote   on   $40,000   bonds   for   bath   house. 

Calif.,  MoKittrick — Pipe  Line — General  Petroleum  Co.  will 
build  6-in.  pipe  line  from  Bear  Creek  to  Lost  Hills,  about  30 
miles. 

B.  C,  Victoria — Baths — Victoria  and  Island  Development 
Association,  Board  of  Trade  Bldg.,  has  had  plans  prepared  for 
salt  water  baths  on  Dougals  St.      Estimated   cost,   $75,000. 

Bids  In  and  Contracts  Awarded 

Conn.,  New  Haven — Coal  Pocket — F.  A.  &  D.  R.  Ailing  has 
awarded  contract  for  coal  pocket  on  Water  St.  to  GUARAN- 
TEE CONSTRUCTION  CO.,  140  Cedar  St.  Estimated  cost, 
$13,000. 

N.  J.,  Deal  Beach — Bulkhead — Frank  R.  Stoneall,  at  $13,885, 
low  bidder  for  concrete  bulkhead. 

Fenn.,  Philadelphia — (Official) — Superstructures — McClintic- 
Marshall  Co.,  Philadelphia,  at  $1,465,000  and  $261,400,  low 
bidder  for  superstructures  for  elevated  railway  in  sections 
from  Girard  Ave.  to  Unity  St.,  Frankford.  and  south  of  Girard 
Ave.    to   Callowhill   St.,   respectively.     Noted   Sept.    30. 

Ohio,  Cincinnati — (Official) — Steel  Tanks — Contract  awarded 
to  FERRO  CONCRETE  CONSTRUCTION  CO.,  Richmond  and 
Harriet  St.,  Cincinnati,  for  steel  tanks  for  Moore  Oil  Co. 
Noted    Oct.    21. 

Minn.,  Montevideo — Bulkhead — Contract  awarded  to  MAR- 
SHALL CEMENT  AND  SIDEWALK  CO.,  by  County  Commis- 
sioners  for   15,305   ft.    of  concrete   bulkhead. 

Mo.,  Butler — Levees — Contract  awarded  to  A.  BENNEMA, 
Chicago,  111.,  for  levees  along  Marais  des  Cygnes  River,  about 
ten  miles. 

Calif.,  San  Francisco — Esplanade — C.  Lamburth,  at  $49,900, 
low  bidder  for  beach  esplanade.     Noted  Oct.   7. 

Calif.,  San  Francisco — Steamer — Contract  awarded  to 
UNION  IRON  WORKS,  at  $750,000,  by  Hind,  Rolph  &  Co.  for 
410-ft.  steamer. 

Calif.,  San  Francisco — Vessel — Contract  awarded  by  Mat- 
son  Navigation  Co.  to  UNION  IRON  WORKS,  at  $1,000,000, 
for   freight  and   passenger  vessel. 

Calif.,  San  Francisco — Vessel — Contract  awarded  by  Stand- 
ard Oil  Co.  to  UNION  IRON  WORKS,  at  $980,000,  for  oil  tank 
vessel  of  14,000  tons. 
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Ows:  "Industrial  Works:" 


Federal  Oournmcnl  Work"  aha  "SlUccUaHeouJ"" 
»|i(iHeil    Work 


I 


.llimM.,  BoMtoii— Plans  prepared  by  John  C.  Spoffoid.  Mae- 
NauglUon  &  Robinson.  Arch..  Boston,  for  riding  hall  for  Nor- 
wich  Universit.v.      Estimated   cost.   $40,000. 

MiiNN.,  IloNton — Union  Rescue  Mission  will  build  two-story 
building    on    Dover    St.    near    Tremont    St.      Estimated    cost, 


?4i.tM.IU. 

ainss.,  Ipswich — Plans  beinpf  prepared  bv   Edward 
ens,  9  Park  St..  Hoston.  for  hospital. 

9IaMH„  SouthbriilKv — Revised  plans  beinpr  prepared  by  Pea- 
body  &  Stearns.  53  Stat.  St..  Hi.ston,  for  two-storv,  13Sxi04-ft.. 
high  school.     Estimated   cost.  .?100.000.     Noted  Aug.   12  and   26. 

MnsH.,  SprluKlirld — Preliminary  plans  beins  prepared  bv 
Kirkham  &  Parlett.  Arch.,  for  addition  to  Howard  St.  school. 
Noted  Sept.   16. 

MiiMH.,  Worcester — Plans  being  prepared  by  Fuller  &  De- 
lano Co.,  Arch..  44  Front  St.,  for  contagious  hospital  building. 

K.  I.,  Provhlenee — Press  reports  state  that  new  hotel  will 
be  constructed  at  an  estimated  cost  of  $1,300,000.  Henry  F. 
Lippitt  and  Stephen  O.   Edwards,   interested. 

Conn.,  Sfew  London — Revised  plans  being  prepared  by 
Ewing  &  Chappell,  Arch..  101  Park  Ave..  N.  Y.,  for  three-story 
dormitory  building  for  Connecticut  College  for  Women.  Bids 
will  soon  be  received. 


Ohio,  C'InclnnntI — Samuel  Hannaford  &  Sons,  Arch.,  will 
prepare  plans  for  addition  to  Bethesda  Hospital  In  Avondale. 
Estimated   cost,    $50,000. 

Ohio,  C'levelnnil — Plans  being  prepared  by  William  C.  Jan- 
sen,  Arch..  403  O'Brien  Bldg.,  tor  four-story.  f.0xl4G-ft.  hospital 
addition  for  St.  Alexis  Hospital,  Sisters  of  SI.  Francis.  Esti- 
mated cost.   $150,000. 

Ohio,    rirvelnnd — Bids    being    received    by   Charles   S.    Sch- 
neider.   Arch..     224S    Euclid    Ave.,     for    two-story.     103xl03-ft. 
auditorium   for   Plymouth  Congregational  Church.     Estimated 
Stev-       cost,    $50,000.      Noted   July   29.  .• 


X.  Y..  Bufl'nio — 

chase    of    $400,000 
schools. 


for 


e   received   until   Dec.   1   for  pur- 
building    and    equipping    public 


A.  Y.,  Lockport — Citizens  of  Niagara  County  voted  bonds 
for   tuberculosis  hospital.      Estimated  cost,   $100,000. 

N.  Y.,  Xiagrara  Falls — Board  of  Education  plans  to  build 
new  school. 

iV.  J.,  Holioken — Bids  will  soon  be  received  for  two-story, 
SSxll2-ft.  gymnasium  for  Stevens  Technical  College.  Esti- 
mated cost,   $S0.000. 

>'.  J.,  Hoboken — Board  of  Education  plans  an  expenditure 
of  approximately  $260,000  for  addition  to  high  school,  $70,000 
for  addition  to  School  No.  3  and  $146,000  for  new  school  on 
Lincoln  School  site. 


prepared  ifor  School  No.  16 


N.  J.,  Jersey  City — Plans  being 
at   Washington   and   Essex  St. 

Penn,,  Philadelphia — Bids  will  soon  be  received  for  a  one- 
story  building  for  the  Beneficial  Savings  Fund  Society.  Es- 
timated   cost,    $250,000. 

Penn„  Philadelphia — Bids  will  soon  be  received  for  15- 
story  office  building  of  brick,  stone  and  concrete  at  16th  and 
Market  St.  C.  E.  Oelschlager.  Philadelphia.  Arch. 

Md.,  Baltimore — (Correction) — We  have  been  advised  that 
bids  will  not  be  received  Nov.  15  for  construction  of  building 
for  Johns  Hopkins  University.  Carrere  and  Hastings,  52  Van- 
derbilt  Ave.,  New  York,  N.  Y.,  Arch.     Noted  Oct.   21. 

Md.,  Baltimore — Bids  will  be  received  about  Dec.  1  for  two- 
storv,  40x62-ft.,  and  three-story.  50x70-ft..  gymnasium  for  the 
Y.  W.  C.  A.     Estimated  cost.  $50,000.     Noted  Sept.  30. 

Va.,  Petersburg — Plans  being  prepared  by  Charles  M.  Rob- 
inson &  Co..  Richmond,  for  three  schools.  Estimated  cost. 
$100,000. 

jh  school  will 


Ohio,  Canton — Plans  prepared  by  David  Hum,  Jr.,  and  sub- 
mitted to  A.  Stollberv  for  station  for  Baltimore  &  Ohio  R.R. 
Estimated  cost.    $200,000. 

STORM  W.\TER  DR.\IXAGE  SY 

Bids  "were  received  Oct.  7  for  the  extension  of  the  storm- 
water  drainage  system  from  (A)  James  Ferry  &  Sons,  Inc., 
Baltimore,  Md.;  (B)  M.  B.  Markland,  Atlantic  City:  (C)  Culp 
Co.,  Inc.,  Paterson;   (D)   Atlantic  Construction  and  Supply  Co., 


Ohio,  Cleveland — Bids  will  soon  be  received  by  A.  C.  Ed- 
wards, Arch.,  615  Union  Bldg.,  for  two-story,  100xll6-ft. 
theater,  store  and  office  building  for  Yale  Theater  Co.  Esti- 
mated cost,   $40,000. 

Ohio,  Cleveland — Plans  being  prepared  by  Ferguson-Flanl- 
gan  Co.,  Arch,  and  Contr.,  Vickers  Bldg.,  for  eight-story  mer- 
cantile building  at  St.  Clair  Ave.  and  Ontario  St.,  for  Walton 
Realty   Co.      Estimated   cost,    $200,000. 

Ohio.  Clevelniid — Bids  will  soon  be  received  for  detention 
home  on  Franklin  Ave.     Estimated  cost,  $90,000. 

Ohio,  Fremont — Memorial  Hospital  will  be  constructed  at 
Fremont.      About    $200,000    available    for    this    purpose. 

Ohio,  Steuben^ille — B.  P.  O.  E.  No.  231  plans  two-story 
and  basement.  65xl20-ft.  club  house.  Petersen  &  Clark,  Arch., 
Nath   Bldg.      Estimated   cost,    $40,000. 

Ind.,  Ft.  Wnjne — Hope  Hospital  Association  will  not  build 
six-story  hospital  until  spring.      Estimated  cost,   $100,000. 

Ind.,  ludinuiipolls — Wigwam  Hotel  will  not  build  hotel, 
lodge    rooms    and    auditorium    until    spring.      Estimated    cost. 

$250,000. 

Ind..  Portland — Preliminary  plans  being  prepared  for 
three-story.  90xl60-ft.  court  house  for  Jay  County.  McLaugh- 
lin &  Hulsken.  Arch.,  610  Savings  Bldg.,  Lima,  Ohio.  Esti- 
mated cost,   $275,000. 

Mleh.,  Detroit — Plans  prepared  by  Albert  Kahn,  Arch.,  for 
Merchants  and   Manufacturers  auditorium   on   Cass   Ave. 

111.,  Bloomington — Plans  being  prepared  for  library  build- 
ing for   Illinois    Wesley   University.      Estimated   cost.    $250,000.' 

111.,  Chicago — Cadillac  Auto  Co.  will  build  eight-story  and 
basement  lOOxlfiO-ft.  sales  building  at  Indiana  Ave.  and  23d 
St.      Estimated    cost,    $200,000. 

III.,  Chieago — Press  reports  state  that  hotel  to  be  known 
as  Edgewater  Hotel  will  be  constructed  at  Balmoral  Ave.  and 
Sheridan    Rd.      Estimated   cost,   $1,000,000. 

111.,  MoIine^Antlered  Tribe  of  Moline,  B.  P.  O.  E.  plans 
to  build  new  club  house.     Estimated  cost.  $100,000. 

111.,  Springfield — Plans  being  prepared  by  Harry  J.  Reiger. 
Arch..  42  Ridgely  Bank  Bldg.,  for  addition  to  Dubois  School. 
Estimated   cost,   $75,000. 

Iowa,  Alta — Plans  being  prepared  by  Smith  &  Keffer,  Arch.. 
Des  Moines,   for  new  school.     Estimated  cost.  $80,000. 

lon-a,  Cherokee — Plans  will  soon  be  prepared  for  a  new 
hospital.      Estimated   cost.    $50,000.      W.    Stiles.   Chn.    of  Comrs. 

Iowa,  Ft.  Dodge — Members  of  Congregational  Church  plan 
new  church.     Estimated  cost,  $55,000. 

Minn..  Duluth — Bids  will  soon  be  received  for  municipal 
building.      F.  G.   German.  Arch. 

Minn.,  Minneapolis — Union  City  Mission  plans  to  build  a  12- 
story   hotel  on   Second   St.,  N.      Estimated   cost,    $120,000. 

Minn.,  St.  Paul — Plans  being  prepared  by  C.  H.  Johnston. 
Arch.,  for  State  Historical  Society  Building.  Estimated  cost. 
$500,000. 

Minn.,  St.  Paul — Revised  plans  prepared  for  passenger 
station  for  Union  Depot  Co.     W.  C.  Armstrong.  Engr. 

Minn.,  St.  Paul — Part  of  uncompleted  building  at  Sixth  and 
St.  Peter  St.  for  Mannheimer  Bros,  will  be  remodeled  into  a 
hotel.      Estimated    cost.    $1,000,000. 

Kan.,  Emporia — Bids  will  soon  be  received  for  Preston  B. 
Memorial  Building  at  State  Normal  School.  Estimated  cost. 
$175,000. 


STEM,  ATLANTIC  CITY,  N.  J. 

Atlantic  Citv;   (E)   Empire  Construction  Co..  New  York, 

(P)     Dock    Contractor    Co..    Hoboken;     (G)    Edward    L. 

Atlantic    Citv:    (H)    Whiting-Turner    Construction    Co., 


17  Un.ft.  4ft.  X  2  ft..  6  in.  ooncrets  drai.i 

35?  liu.ft.  4  ft.  X  2  ft.  concrete  drain 

S'  6  Un.ft.  3  ft.,  6  in.  X  2  ft.  concrete  drain 

575  Un.ft.  3  ft.  X  2  ft.  concrete  drain 

263  Un.ft.  48-in.  brick  and  concrete  drain. 
520  Un.ft.  39-in.  brick  and  concrete  dr.nin- 
105  Un.ft.  3(>-in.  brick  and  concrete  draiT- 
810  Un.ft.  33-in.  brick  and  concrete  drain. 
2,148  Un.ft.  30-in.  brick  and  concrete  drain, 
2.282  Un.ft.  27-in.  brick  and  concrete  drai-^ 

2,154  Un.ft.  24-in.  terra  cotta  drain 

1,726  Un.ft.  22-in.  terra  cotta  chrain 

802  Un.ft.  20-in.  terra  cotta  drain. . 

544  Un.ft.  18-in.  terra  cotta  drain 

1,315  Un.ft.  15-in.  terra  cotta  drain 

267  Un.ft.  12-in.  terra  cotta  drain.. 
2,657  Un.ft.  12-in.  terra  cotta  inlet  pipe.  .  . 
3,756  Un.ft.  10-in.  terra  cotta  inlet  pipe. . 

394  Un.ft.  vertical  manholes 

62  Un.ft.  manhole  frames  and  covers 

209  storm  water  inlets 

209  hood  traps 

104  Un.ft.  catch  basins 

12.700  Un.ft.  underdrain 

21.700  Un.ft.  pUes . 

2  concrete  bulkheads  (lump  sum) . 

Extended  totals 


17,00 
13  10 
16  20 
7.80 
6  90 
.5  ->0 
4,80 
4.40 
4.10 
3.:!0 
2.70 
2.30 
1  90 
ISO 
G  00 
10  00 
25  00 
4  00 


820,00 
13  69 
10  00 
12,65 
16,50 
14.05 
9.45 

8  00 
7  90 
7  00 
6.75 
6.35 
6  13 
6  70 
5.55 
4.50 
1.80 
1.60 
6  00 

9  00 
20  00 

3  50 

80.00 

.20 

.30 


nore,  Md. 
C 
S11.31 
11,31 
11  02 
10.94 
13,92 
11  83 
10. 53 
7,18 
7.00 
6  88 
7.25 
6.55 
6.11 
5.86 


25  00 
3  60 
80.00 


■The  item  bids  were  as  follows: 


D 
$14.92 
13.55 
12.47 
12  63 
15  50 
14  70 
12  23 
9  10 
8.70 
7  74 
7  80 
7.00 
6.45 
5.70 
4  90 
3  55 
2.35 
2.10 
6.50 
9  00 
30  00 
3.60 
68.00 
.21 
.30 


SIO  70 
10  70 
10  10 

10  07 
14  52 

11  60 
10.27 

7.15 

6  92 
6.48 
5.76 
5.40 
5  21 
4  93 
4  34 
3.67 
3.62 
3  44 

12.50 
21.60 
40  00 

7  00 
105  00 

.50 


Sll  49 

11  01 
10.37 

10  02 
14  00 

12  50 
11.57 

8  88 
8,46 
7.70 
7.74 
7  00 
6.66 
6  30 
6  01 
5  22 
4  69 
4  55 
12  98 

11  01 
32  33 

2  32 

92.80 

.53 

'29 


S16  00 
14.00 

13  00 
12  80 
16.70 
17  20 

14  ,80 
10  90 
10  40 

9  60 
9  00 
8   15 

8  13 
7  00 
6  40 
5  50 
2  90 
2.65 
4  00 

9  50 
26  00 

4  00 

75.00 

.30 

30 


N.  Y.: 
Bader. 

Balti- 


li 
$14   76 

13  41 
12  65 
12  07 
17,38 
15  10 

14  94 
10  78 

9.61 
8.74 
8.89 
8.35 
7.93 
7.40 
6.75 
5.60 
4.90 
4.50 
6,50 
10  00 
45  00 
4.00 
137  00 


$139,598    $159,754    S1S1,043    $183,837 
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Knn.,    Wintleld — Capitalists    of    Winflekl    contemplate    hotel  Calif.,  Fretino — Plans  prepared  bv   Kraft  &   Son,   Arch..   San 

at  Main  St.  and  Ninth  Ave.     Estimated  cost,  $200,000.  Francisco,   for   hospital  at   Fresno  and  S  St.   for  Burnett   Sanl- 

Mont.,   Hurdin— T.   J.    Daniel,    A.   L.    Nitchell   and   Walter   O.  torium    Association.      Estimated    cost,    $75,000. 

Lee  are  interested  in  the  construction  of  a  two-story,  100x150-  Calif.,  L,o»  Anseles — Plans  being   prepared  by  J.   C.   Austin 

ft.  hotel.     Estimated  cost.  $50,000.  Arch.,   Baker-Detwiller    Bldg.,   for   church   for    First   Methodist 

.Mo..    Maryvllle— (Official)-Wilder    &    Wight.    Kansas    City,  Episcopal   Church.      Estimated   cost.    $250,000. 

Mo.,  preparing  plans  for  bank   for   Farmers  Trust  Co.  .     ^aljj-.  Sacramento— Plans  being  prepared   by  R.  R.   Herold, 

Arch.,   for   first    three    units   of   proposed    new    county   hospital. 

Mo.,  Siirluicfleld — Presbyterian    Church    plans    tabernacle   at  Estimated   cost,   $400,000. 

f^'VnSX    ^'-    """    ^'''^-      Estimated    cost    between    $50,000    and  callf.,  Sau  Bernardino— Plans  being  prepared  bv  Elmore  R. 

""•"""•  Jeffery  and  Frank  R.  Schaeffer.  Archs..   Weslev  Ro'berts  Bldg.. 

'      -     -  Los   Angeles,    for   church    for   First   Congregational    Church   of 

San    Bernardino.      Estimated    cost,    $50,000. 

Tox..    EI    Pa,o-Plans    being    prepared    for    bank    and    office        for'^^fl-sto^rT  bu^dfu^^T^pft^e'  amf ""m^^^^ 
mated"?o/t°'n'50°00°o''''"''°    '^''"^''    ^^"^    ^"^    "^"""^^    *^°-      ^'""        ^"'^^'^    EsL'^te       Estimated    cost,    $350  OoS"^'     ^'-    ^°'    ^'=" 

Calif.,  San  Francisco — Plans  being  prepared  by  Willis  Polk 
Tex..    El    PnHO — F.    P.    Miller    interested    in    construction    of        &    Co.    for    building    for    Western    Union    Telegraph    Co.      Esti- 
cathedral  for  Scottish  Rite  Masons.      Estimated  cost,   $200,000.        mated  cost,  $350,000. 

Ont..  Orillia — Election  will  be  held  to  vote  on  $50,000  bonds 
for  City  Hall   building. 

Ont..  Toronto — Plans  prepared  by  Clinton  &  Russell,   Arch., 
for    seven-story    office    building    at    Church    and    Court    St.    for 
Imperial  Oil   Co.     Noted  Oct.   7. 
Ariz..     KIneman — Plans     being     prepared      bv     Norman     F. 
Marsh.  Arch..  Broadway  Central  Bldg.,  Los  Angeles,  Calif.,  for 
a  two-story  high  school  for  Kingman  Union  High  School  dis-  „ij_  ,„   „„,,   rn..*..B«*.    \^„^a^.t 

trict.      Estimated    cost,    $50,000.  •*'"*  '"  """  Contracts  Anarded 

„  ...       .  „.  ,  .,,  .  Ma-fs.,   Boston — (Roslindale) — All    bids    rejected    for    church 

A\nNh.,    Bpllinchani — Bids    will    soon    be    received    for    con-        of  Our  Saviour.     Estimated  cost,  $50,000. 
structing  the  Central  High  School.      Estimated  cost,   $75,000.  „a>i.s.,     Boston— (Roxbury)— .411     bids     received     for     High 

Wasii.,     Seattle — A     four-story,     60xl20-ft.     reinforced-con-        School  of  Practical  Arts  rejected.     Noted  Oct.  28. 
Crete    offlce    building    will    be    constructed    on    the    site    of    the  MaN.s..    Chicopee — Contract     for    school     for     St.    Stanislaus 
Alaska  Theater   Bldg.      Estimated  cost,   $75,000.                                         Polish     Church     Society     awarded     to     C.^GNON     &     ANGIER. 
,.       .„                   _.,           ...                  ,                 .       ,     ,                              Springfield.     Noted  Sept.   23. 

TwUc"helT  \Tch"'"  s"a^'age  IcofieT"Bld^e  "'Tor^l,  t'^h^-ee^^fnf^  Ma"""  »^=>"  River-Darling-Slade  Construction  Co.,  New- 
Iwitcnell.  .^icn.,  bavage-bconeia  tsiag.,  tor  a  three-story  T^r,rt  r  T  at  «:^-^  nun  inw  hiririev  fr.v  vcimnfi.aiinir  mt-^-  xj^r^^ 
brick  and  concrete  addition  to  the  Bankers  Trust  Bldg  Pa-  P°"'  '  »»'i.OUU  'ow  Diddei  toi  remodeling  Citj  Home, 
ciflc  Ave.  Estimated  cost.  $50,000.  Noted  Sept.  9.  Cone..  >'ew  Haven — Contiact  awarded  to  GEORGE  A. 
„  „  „.  _  FULLER  CO.,  for  three-story.  50xl44-ft.,  administration  build- 
Calif.,  EI  Centre — S.  B.  Zimmer,  Arch.,  El  Centro,  will  pre-  ing  on  Howard  Ave.,  three-storv.  54xl44-ft.,  pathological  lab- 
pare  plans  for  high  school  for  Central  Union  high  school  dis-  oratorv  for  General  Hospital  Society  of  Connecticut.  Noted 
trict.      Estimated    cost.    $135,000.  Sept.  16. 

BARGE  C.4NAL  WORK,  ALBANY,  IV.  Y. 

Contract  No.    20 

Bids  were  received  Oct.   26   by  W.   W.   Wotherspoon.   State  Syracuse;    (J)    Great    Lakes    Dredge    and    Dock    Co..    Buffalo; 

Supt.    of  Pub.   Wks.,   for  Barge    Canal   Work.    Contract    No.    20  (K)   Cleveland  Sons  Co.,  Brockport;    (L)   Central  Dredging  Co.. 

from    (A)    James   Stewart    &    Co.,    Inc.,   New   York;    (B)    Walsh  Cleveland,   Ohio:    (M)   Holler  &  Shepard,   Rochester;    (N)    State 

Construction  Co.,   Inc.,   Davenport,   Iowa;    (C)    Sherman    Stalter  Highwav   Construction    Co.,   Beacon;    (O)    T.    A.   Gillespie.    New 

Co.,    Lyons.    N.    T.;     (D)     T.    W.    Kinser,    St.    Louis.    Mo.;     (E)  York;    (P)    American   Pipe  and   Construction   Co..   Philadelphia, 

Larkin   &  Sangster.   Seneca  Falls,   N.   Y.;    (F)    New   York    State  Penn.;    (Q)    Grant  Smith  &  Co.,  Rome;    (R)    Edwin  String;    <S) 

Dredging  Corporation.  Rochester;   (G)  Henry  P.  Burgard,  Buf-  H.  S.  Kerbaugh,  Inc..  Buffalo.     The  item  bids  were  as  follows: 
talo;    (H)    Eastover   Construction    Co.,   Utica;    (I)    John   Young, 

ABCDEFGH  I  J 

Clearing  (luniD  sum) $50.00  $50.00  $50.00  $50,00  $50,00  $.50.00  $.50.00  $.50  00  $50,00  $50,00 

Removing  buildings  (lump  sum) 8.400,00  1,500.00  3,600.00  10,000  00  12,000  00  8,000  00    10.000  00    10,000  00    10,000.00    10,000  00 

1,030,000  cu.yd.  excavation .19  .186  .21  24  32  ,25  ,235  ,21  27  2.35 

20  M  ft.  b.m.  sheeting  and  bracing 40.00  45.00  50.00  50  00  50  00  35  00  50.00  30,00  50,00  50  00 

10,400  ou.yd.  forming  embankment .15  .20  .15  .20  ,20  20  ,20  ,10  .20  20 

85,000  lin.ft.  foundation  piles .34  .26  .25  35  .32  ,40  ,35  40  ,27  .33 

110  fender  piles 20.00  15.00  15.00  20  00  20,00  24.00  20  00  20.00  20.00  20.00 

790  M  ft.  b.m.  sawed  lumber    46.00  36.00  38,00  .50,00  40,00  35.00  40.00  :?5,00  45,00  45,00 

33  M  ft.  b.m.  sawed  lumber  in  bridge  floor 65.00  55.00  55.00  65  00  65  00  50.00  75  00  65  00  60.00  65.00 

8.700  cu, yd,  stone  filling  in  cribs 1.70  1.90  1,85  2  00  1,75  1,10  2.00  1 .25  1.75  1.50 

9, . 500  cu.vd.  second  class  concrete 7,50  6.00  7,00  7.50  6,75  6.50  7.50  7,50  5,50  7,40 

400,000  lb,  structural  steel .04  04  .04  04  04  .04  .045  .04  04  041 

260  lin.ft.  lattice  railing 2.25  1.75  2.00  2  00  2.00  2.00  1,25  2,20  2,00  5.00 

18,000  lb.  iron  castings,  plain .04  .04  .033  ,04  .04  04  0.35  .04  .04  .04 

3,300  lin.ft,  malleable  cast  iron  nosing 1.25  1.00  1.15  1.25  1,25  1,25  1.20  1.25  1.50  1.25 

46.000  Ih.  metal  reinforcement .03  .026  .036  035  .035  .035  1.15  .035  .03  .03 

550  fender  fiistenings 1.20  100  1.20  1.20  120  1.20  3.00  1.20  1,20  1,20 

38,000  sq.ft.  steel  sheet  piling 1.05  .90  .75  1   15  1.15  1.10  3.50  1.35  90  1.00 

7,000  cu.yd.  wash  wall 3.00  2.50  2.20  3  00  3.00  2.00  1.00  1.50  3.00  3.00 

2,.500  cu.yd.  third  class  rip-rap 3.00  2.50  3.10  3.00  3.00  2.50  1.50  3.00  3.00  3  00 

3.300  cu.vd.  taking  up  and  relaying  rip-rap 1.00  1,00  100  100  1,00  1.00  1.50  1,20  1.00  1.00 

450  sq.yd.  paved  gutters 1.50  120  150  1.50  1.50  1.50  .15  1.50  1.50  1.50 

4,300  cu.vd.  gravel  surfacing 1.50  1   30  135  1   .50  1   35  1.75  .30  1,50  1.50  1.30 

7,400  lin.ft.  drains      .15  .12  .15  15  15  ,15  ,,.  ,15  15  ,15 

1.100  linft,  wooden  fence .30  .25  .30  .30  .30  .30  ...  30  25  30 

Maintaining  highway  traffic  (lump  sum) 750.00  750.00  1,000,00  1.000,00  1,000  00  900  00            1,000,00  1,000.00  990,00 

Cofferdams,  pumping,  bailing  and  draining 10,000.00  4,500.00  9,000,00  11,000  00  12,. 500  00  6.000  00                         10.000  00    10,000.00    10,000.00 

Extended  totals  (lump  sum) $481,705  $419,659  $455,935  $542,275  $597,325  $511,115  $.532,805  $492,622  $539,800  $519,375 

KLMN  O  P  Q  RS 

Clearing  (lump  sum) $50  00  $50.00  $50  00  $50  00  $50  00  $50  00  $.50  00  $50.00  $60.00 

Removing  buildings  (lump  sum) 10,000.00  10,000  90  5,000  00  10,000.00  9,500.00  10,000.00  10,000.00  1,100.00  12,000.00 

1,030.000  cu.yd,  excavation    .27  24  32  .26  .30  .28  32  .26  .23 

20  M  ft.  b.m.  sheeting  and  bracing 50.00  40  00  42  00  55  00  51.00  60.00  60  00  60.00  60.00 

10,400  cu.vd.  forming  cmb.inkment .18  20  20  20  ,18  ,20  25  .15  .24 

85.000  lin  ft.  foundation  piles ..30  ,25  28  .30  ,35  .38  .35  40  .40 

110  fender  piles 20.00  15,00  20  00  20  00  16.50  26.00  25.00  14.00  20.00 

790  M  ft.  b.m.  sawed  lumber 45.00  38  00  45  00  45  00  45  55  40.00  55.00  40.00  35.00 

33  M  ft.  bm  sawed  lumlwr  in  bridge  floor 65.00  ,50.00  62.50  65.00  57.60  65,00  70  00  70  00  55.00 

8,700  cu.yd.  stone  filling  in  cribs 1.10  2.00  2  40  2.00  2.05  1,50  3.00  1   .50  1.00 

9,500  cu.vd.  second  class  concrete 7  25  6  50  6  90  6,50  7.25  7.90  8.50  8  00  7  50 

400,000  lb.  structural  steel 04  .04  .04  .04  .04  04  .05  04$  .04 

260  lin.ft.  lattice  railing   2.00  2.00  2.50  2.00  2.25  2  00  2,00  2.10  2.40 

18,000  lb.  iron  castings,  plain .04  .04  04  .04  .04  .04  .04  .045  .03 

3,300  lin.ft.  malleable  ca-st  iron  nosing 1.25  1.50  1    10  1.25  1.25  1.50  1.50  1.25  1.10 

46,000  lb.  metal  reinforcement .03  03  031  .03  .03  .03  .04  .04  .03 

550  fender  fastenings 1.20  1.00  120  1.00  1.20  1.20  1.20  125  1.10 

38,000  sq.ft.  steel  sheet  piling 1,15  1,00  95  ,95  1.10  1.25  1.00  1.00  1.25 

7,000  cu.yd.  wash  wall    2  75  3  00  2  90  2  00  3,00  1  50  3.00  2  50  2.00 

2,500  cu  yd.  third  class  rip-rap 2.50  3  00  3.00  3.00  3.50  3.0O  3.00  3.00  2.00 

3.300  cu.vd.  taking  up  and  relaying  tip-rap 1.00  1.00  100  1.00  1.25  1.00  2.50  1.20  1.00 

450  sq.yd.  paved  gutters 1.50  1.50  125  1.50  1.50  150  1.50  1.50  1.50 

4,300  cu.vd.  gravel  surfacing 1.50  1.50  1.50  125  1.75  150  150  1.25  1.25 

7.400  lin.ft.  drains .15  .18  .15  .15  .15  15  .25  .15  .16 

1.100  lin.ft.  wooden  fence .30  .'SO  27  .25  .33  30  35  .35  .35 

Maintaining  highwav  traffic  (lump  sum) 1,000.00  1,000  00  1,000  00  500.00  600  00  1,000  00  1,000.00  500.00  12,00.00 

Cofferdams,  pumping,  bailing  and  draining, . .  11,000.00  11,000  00  10,000.00  7,000.00    11.000  00  11,000,00  11.000.00  12,000.00  12,000.00 

Extended  totals  (lump  sum) $588,712      $516,512      $597,398      $530,095      $598,020      $571,900      $653,360      $554,223      $511,989 
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-Stratford  Trust  Co.  awarded  contract   to 
BUILDING     CO..     Bridgeport,      for     bank 


Conn..   Stratford- 

S.     W.     HUBBKLL 
building. 

X.  v..  SyrncuNi- — Contract  awarded  to  ONONDAGO  BUILD- 
INc;  AND  CON.STRl'CTION  CO..  at  $201. 45S,  for  Delaware 
School  at  Delaware  and  Geddes  St.     Noted  Oct.  21. 

A.  J.,  Trenton — Contract  for  a  stone  and  concrete  bulldinp 
for  State  Hospital  of  New  Jersev  awarded  to  GEORGE  B. 
WILLS  &  CO.,  New  York,  N.  Y.,  at  $42,SS7. 

Vn.,  I.exinslon — Contract  for  Jackson  Memorial  Hall  at 
Virgrinia  Military  Institute  awarded  to  J.  L.  GROUSE,  Greens- 
boro, N.  C,  at  $S9.662. 

Va..  LynobliurK — Contract  awarded  to  J.  P.  PETTYJOHN 
&  CO..  LvnohburK.  for  three-storv.  70xl06-ft..  school  for  Vir- 
ginia   Episcopal    School.      Estimated    cost.    $57,000. 

Va.,  Roanoke — Contract  for  auditorium,  armory  and  con- 
vention hall  awarded  to  C.  H.  TURNER,  at  $41,275,  for  Roan- 
oke Auditorium    Co.      Noted  Oct.   21. 

Ohio.  Cinoinnnti — (Madisonville) — Contract  for  group  of 
buildings  fo;  Children's  Home  to  be  constructed  at  Madison- 
ville awarded  to  M  MARCUS  BUILDING  CO.  Estimated  cost. 
$100,000.     Elzner  &  Anderson,  Arch. 

Ohio.  Cincinnati — Contract  awarded  to  FERRO  CONCRETE 
CONSTRUCTION  CO..  at  $455,469,  for  five  buildings  for  the 
Board   of  Education. 

Ohio,  Ea.st  Cleveland — Contract  for  additions  to  Chambers 
and  Rozelle  schools  awarded  to  CLEVELAND  FIREPROOF 
CONSTRUCTION  CO.,  650  Rockefeller  Bldg.,  Cleveland.  Esti- 
mated cost.   $100,000. 

Ohio.  Oxford — (Official) — Contract  awarded  to  SIMS  & 
BENZING,  Hamilton,  at  $40,093,  for  pavilion  at  Miami  Uni- 
versity. 

Ind..  Rvansville — Contract  for  Hotel  McCurdy  awarded  to 
CALDWELL-MARSHALL  CO.,  Columbus,  at  about  $450,000. 
Noted   Sept.    9. 

Mich..  ^Vahjamega — (Caro  post  office) — Farm  Colony  for 
Epleptics  awarded  contract  to  FRANK  L.  SHOEMAKER  CO., 
Kalamazoo,    for    two    buildings.      Estimated    cost.    S90.000. 

III.,  Peoria — Contract  for  addition  to  store  building  of 
Block  &  Kuhl  at  Adams  and  Fulton  St.  awarded  to  V.  JOBST 
&   SONS,   at  about   $150,000. 

III..  Roek  Island — Contract  for  three-story,  82xl30-ft.. 
school  at  Ninth  and  12th  Ave.  awarded  to  BUILDING  CON- 
STRUCTION  CO..    Chicago,   at   $61,970.      Noted   Oct.    7. 

Io«-a,  Jeflferjion — Contract  for  Green  County  Courthouse 
awarded  to  ROWLES  CO.,  Onawa,  at  $127,327. 

Minn.,  Crosby — Board  of  Education  awarded  contract  for 
two-storv  brick  high  school  to  JACOBSON  BROS..  Duluth. 
Estimated  cost.   $100,000.     Noted  Aug.   5  and   19. 

Minn.,  Minneapolis — Contract  for  three-story  brick  and 
terra-cotta  building  for  N.  Geanakoplos  awarded  to  R.  J- 
CHENEY  &  CO.     Estimated  cost.   $50,000. 

Mont.,  BillinKS — Contract  for  addition  to  Northern  Hotel 
awarded  to  G.A.GNON  &  CO..  Billings.     Estimated  cost,  $65,000. 

Mo.,  St.  Lonis — Contract  for  a  laboratory  for  the  Luyties 
Pharmacy  Co.  at  4,200  Laclede  Ave.  awarded  to  GAMBLE 
CONSTRUCTION  CO.     Estimated  cost.  $50,000. 

Ark.,  Newport — Contract  for  building  for  Arkansas  Bank 
&  Trust  Co.  awarded  to  BURKE  CONSTRUCTION  CO.,  Hat- 
tiesburg.    Miss.,  at  about   $41,000. 

Tex.,  Dallas — Contract  for  addition  to  College  of  Indus- 
trial Arts  awarded  to  GILSONITE  CONSTRUCTION  CO.,  St. 
Louis,    at    $87,000. 

Calif.,  Ventura — Bids  were  received  Oct.  IS  for  two  cot- 
tages and  detention  building  for  California  State  School  for 
Girls:  King  Co..  $43,333;  F.  O.  Engstrum,  $45,987;  L.  Bergren 
&  Son.   $48,472.     Noted  Oct.  7   and  28. 

Qne.,  Qnelieo — (Limoilou) — School  Commissioner  awarded 
contract  to  EDWARD  BELANGER  for  school.  Estimated  cost, 
$50,000. 

CATALOG    NOTICES 

Independent  Pneumatic  Tool  Co.,  Thor  Bldg.,  Chicago,  111. 
Circular.  Thor  pneumatic  drills,  hammers,  riveters,  etc.  Il- 
lustrated. 

Kingsford  Foundry  &  Machine  Works.  Oswego,  N.  T.  Cat- 
alog No.  IS.  Turbine  pumps,  type  L.  Illustrated,  22  pp.,  6x9 
in. 

The  Berger  Mfg.  Co.,  Canton,  Ohio.  Catalog.  Concrete 
reinforcing  and  furring  plates,  expanded  metal  lath,  pressed 
steel  cores.     Illustrated,   82  pp..   6x9  in. 

BRIDGE,    LYON 

Bids  were  received  Oct.  19  by  W.  W.  Wotherspoon.  State 
Supt.  of  Pub.  Wks.,  for  constructing  a  bridge  over  the  Moose 
and  Black  Rivers  at  Lyons  Palls  from  lA)  Lupfer  &  Remick, 
Buffalo;    (B)    Walter    S.    Rae,    Pittsburgh,    Penn.;    (C)    Jackson 


5.200  cu.vd   excavation 

300  cu.yd.  lining 

4.100  lin.ft.  foundation  pile: 
1.500  cu.vd.  second-cla^  co 
736,000  lb.  structural  steel. . 
500  lb.  metal  reinforcement . 

475  lin.ft.  lattice  railing 

40  lin.ft.  n-rought  iron  pipe  r 

1,050  lin.ft    wooden  fence 

40  cu.vd.  third-class  rip-rap. . . 

19.5  M  ft,  b  m.  sawed  lumber  untreated 

40.5  M  ft.  b.m    sawed  lumber  treated 

65  sq.yd.  cobblestone  gutter _.  ._ 

Cofferdams,  pumping,  bailing  and  draining  (lump  sum) 
Maintaining  highway  traffic  (lump  sum) 


ELEVATED   RAILWAY   WORK,   rHIL.\DELI>HIA,   PE\N. 

Bids  were  received  by  the  Departtncnt  of  City  Transit,  Oct. 
19,  for  constructing  the  steel  superstructure  and  appurtenant 
work  for  the  Krankford  Elevated  Railway  from  (A)  Mcr'l.,IN- 
TIC-MARSHALL  CONSTRUCTION  CO.,  Morris  Bldg.,  Philadel- 
phia lawarded  contract);  (B)  K.  E.  Smith  Contracting  Co., 
New  York,  N.  Y. ;  (C)  Conners  Bros.  Co.,  Inc.,  New  York.  .N  Y. 
The  item  bids  were  as  follows: 

ABC 

Contract  No.  515  (grouping  contracts  512  and 
513— for  the   whole   work  as   shown   on  the 

plans  (lump  sum) SI, 10(1. i;«)$l, 104.000 

Contract  No.  516  (grouping  contracts  512  and 

514— for  the  whole  work  us  shown  on  the 

plans  (lump  sum) 1.09.5,.-)64     1 ,080.000 

Contract  No.  517  (grouping  contracts  513  and 

514  — for  the  whole  work  as  shown  on  the 

plans  (lump  sum) 1.235,728     1,229,000 

Contract  No.  518  (grouping  contracts  512,  513 

and  514 — for  the  whole  work  as  shown  on  the 

plans  (lump  sum) $1,455,000     1,720,211     1.684,000 

10,000  lb.  riveted  steel  girdere 0  0315         0  0425         0  04 

10,000  Ih.  rolled  steel  beams 0  029  0  0425         0.04 

10,000  lb.  steel  columns 0.04  0.0425         0  04 

10,000  lb.  steel  rods 0  04  0  03  0  035 

10,000  lb.  iron  castings 0  025  0  04  0  05 

100  cu.yd.  excavation 1.25  2  0(>  2  00 

100  cu  yd.  concrete 10  00  8.00  7.50 

100  s(|. yd.  asphalt  paving 4.50  2.50  3.00 

100  sq.vd.  new  :-r:,n.t..  1.1m,  k  paving 4,50  4.00  3.50 

lOOsii.vd.  new  Miiiii.  .1  la..!  k  paving 4  50  3.00  3.00 

100  sq.'vd.  new  « I  M.rk  paving 4,50  4,00  3.50 

100  s(i  yd    tnai.u.  ,  «..,„1  ,,r  vitrified  block  re- 

pavint,  -n.  I.  1.    1  :.M- 2,25  4,00  2,25 

100  s(i  .  !    L  1  ^1  ii   ,  .\(iik1  or  \ntrified  block  re- 

pavu.^                      .    2  00  3  00  1.50 

100s.|\a    ..  .1,  hi  1,1.   .sidewalk  paving 1.50  2,00  1,50 

100  s<|,V(l    fla^M.ri.    M.l.walk  r..l,avlMg  75  3.00  1,00 

100  sq,\-d,  brick  ^i,l.  walk  paMi.i;  1    W  2  00  3  00 

100  lin,'ft,  (i-in    ,~trai|ilil  s;raiiil.-  curli    ,  100  1.50  3  25 

100  Unit,  s-ia    straight  t'lanitr  .urh  120  2.50  3  50 

100  Im  It    i.-iii    n,  s-n,    curvfil  granite  curb...  2  25  3.00  4,00 

lOOlinll    u.i:.ii,.litl,i.-  curb ,85  1,00  80 

100  lin  It    I.  .-.  tiinu  .-ti.iie  curb ,50  ,00  ,30 

1  M  ft    I., Ill    yelk, w  pim- lumber 55,00  40,00  .55,00 

Extended  total,  contract  No.  515 $1,125,380  »1. 118,950 

Extended  total,  contract  No.  510 1,111,814     1.103,950 

Extended  total,  contract  No.  516 81,476,555     1,744,586     1.706,485 

The  IVen-  York  Municipal  Railiray  Corporation  has  ap- 
plied to  the  Public  Service  Commission  for  the  First  District 
for  permission  to  enter  into  a  contract  with  the  George  W. 
McNulty  Co.,  for  the  construction  of  the  Coney  Island  ter- 
minal of  its  elevated  railroads.  The  company,  in  its  appli- 
cation, states  that  the  McNulty  Co..  in  its  opinion,  is  well 
equipped  to  do  the  work,  and  that  the  prices  which  it  agrees 
to  perform  the  work  for  are  reasonable.  The  McNulty  Co. 
is  the  same  concern  which  constructed  the  Sea  Beach  line 
for  the  New  York  Municipal  Railway  Corporation.  That 
corporation  says  the  Sea  Beach  work  was  very  satisfactory, 
and  it  believes  that  by  letting  the  Coney  Island  terminal 
contract    to    the    same    company    it    will    get    as    satisfactory 


The  Public  Service  Commission  for  the  First  District  and 
the  New  York  Dock  Co.  have  perfected  an  agreement  which, 
it  is  estimated,  will  save  the  City  of  New  Y'ork  at  least  $500,- 
000  in  the  cost  of  construction  of  the  new  subways  and  will 
result  in  the  immediate  expenditure  of  at  least  $1,250,000  by 
the  company  for  the  improvement  of  the  Brooklyn  water- 
front between  Fulton  St.  and  Atlantic  Ave.  The  improve- 
ment contemplates  the  replacement  of  the  existing  piers, 
which  are  about  400  ft.  long,  by  five  new  piers,  which  will 
be  from  640  to  750  ft.  in  length,  more  than  doubling  the 
capacity  of  the  piers  and  making  possible  the  accommodation 
of  much  larger  vessels  than  can  be  taken  care  of  with  the 
present  pier  space.  Incidentally,  three  of  the  new  piers  will 
be  erected  over  the  existing  subway  tunnel  in  Joralemon 
St.,  and  the  two  new  subway  tunnels  in  Montague  and  Clark 
St..  so  that  absolute  protection  will  be  afforded  for  these 
tubes.  The  agreement  provides  for  the  purchase  by  the 
City  of  easement  rights  for  the  new  subway  at  the  foot 
of  "Clark  St.,  Brooklyn,  for  $275,000.  and  that  the  Dock  Co. 
will  agree  to  pay  at  least  $75,000  for  property  owned  bv  the 
city  at  the  foot  of  Montague  St.  and  at  least  $25,000  for 
property  owned  bv  the  city  at  the  foot  of  Joralemon  St., 
Brooklyn.  In  other  words  the  City  will  acquire  the  Clark 
St.  easement  for  $175,000  net,  and  the  Dock  Co.  will  be  able 
to  make  the  improvements  above  mentioned. 

S    F.\LLS,   N.   Y. 

L.  Richmond.  Grant;  (D)  Lathrop.  Shea  &  Kenwood  Co..  Buf- 
falo; IE)  Chesley.  Earl  &  Heimbach.  Inc..  Buffalo:  (F)  John 
Y'oung,  .Syracuse;  (G)  Eastover  Construction  Co..  Inc.,  Utica; 
(H)   Scott   Bros.,   Rome.      The   item   bids  were  as  follows: 


ailing. 


I 


A 

B 

C 

D 

E 

F 

G 

H 

SO  95 

SO.  60 

$0  40 

SO  70 

SO  70 

SO  75 

SO  90 

$0  70 

65 

1  00 

1  00 

1  25 

1  50 

1  50 

1  50 

35 

:!25 

.40 

.30 

30 

.60 

45 

35 

8.00 

6  00 

7.50 

6  50 

6  75 

6  75 

7  50 

6  SO 

,0428 

.043 

044 

.(M2 

0425 

05 

0417 

044 

04 

.(M 

04 

04 

.04 

04 

04 

04 

2  00 

1.90 

2.00 

1.75 

2.00 

2  00 

2.25 

2.00 

1  25 

1.25 

1.25 

1.25 

1.25 

1  25 

1  SO 

1.25 

25 

25 

25 

25 

25 

25 

26 

25 

1  50 

2  00 

2  .50 

3  00 

2  50 

2  50 

2  00 

2  50 

40  00 

48  00 

55  00 

.50  00 

60  00 

60  00 

65  00 

55.00 

45  00 

69.00 

65.00 

70  00 

80  00  • 

80  00 

90  00 

75.00 

1  00 

1.00 

1  .50 

1  80 

1.50 

1  50 

1  50 

1  50 

3,600  00 

3.200  00 

3.000  00 

2.800  00 

3,000  00 

3,000  00 

3,500  00 

3,600.00 

1,200  00 

1.200.00 

1,000  00 

1.000  00 

1,000  00 

1,000  00 

1.000  00 

1,200.00 

Totals $58,880.80      $54,911.00      $56,839.00      $54,917.75     $56,615.00     $63,625.00      $59,927.95     $57,974.00 
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The  Mnrkeil  Decline  in  Idle  Cars — The  decline  in  idle  cars 
on  railroads  of  the  United  States  and  Canada  during  Sep- 
tember, as  i-eported  by  tlie  American  Railway  Association,  was 
Rreater  than  in  any  previous  month  for  several  years.  Total 
number  of  cars  idle  Oct.  1  was  7S.299,  a  decrease  of  lOfi.TlO 
oars,  or  57%.  from  Sept.  1.  There  has  been  a  continuous 
monthly  lessening  of  idle  cars  since  last  May.  and  aggregate 
decrease  of  the  last  four  montlis  was  222,254  cars.  The 
September  declines  were  apportioned  among  the  three 
various  classes  of  freight  cars  as  follows:  Box,  62.764;  flat, 
3,724;  and  coal,  25,275.  Flat  and  coal  cars  decreased  every 
month  since  May  and  box  cars  ever.v  month  in  that  period 
except  July,  when  there  was  a  slight  increase.  As  compared 
with  the  same  period  in  previous  years,  the  total  idle  cars 
Oct.  1  this  year  was  52,72S  less  than  in  1914  and  67.825  more 
than  1913.  As  there  was  a  net  shortage  of  31,579  cars  on  Oct. 
1,  1012,  the  figures  for  this  year  I'epresent  an  increase  of 
109.878.  There  are  less  box  cars  idle  now  than  a  year  ago, 
hut  more  than  in  either  1913  or  3  912,  when  net  shortages  were 
reported.      Idle   flat  and  coal  cars  this  year  ai"e  fewer  than  in 

1914,  but  more  th.in  in  the  two  preceding  years.  At  this  time 
three  years  ago  there  was  a  net  shortage  of  all  classes  of 
cars.  The  following  table  compares  the  idle  cars  by  classes 
on  Oct.  1,  over  a  period  of  four  years; 

Oct,   1  1915  1914  1913  1912 

Box    cars    36,254  55,131  •1.1S9  *2S,04S 

Flat   cars    6,368  8,733  1.207  *2,997 

Coal   cars    13,312  37,224  *2,440  •8,406 

Total   cars    78,299  131,027  10,374  •31,579 

•Net   shorta.ee. 

The  manner  in  which  increased  freight  movement  all  over 
the  country  is  lowering  the  number  of  idle  cars  is  reflected  in 
the  recent  statements  of  the  Pennsylvania  R.R.  system,  which 
show  that  for  nearly  two  months  past  there  have  been  no 
good  order  cars  out  of  service  on  any  of  the  Pennsylvania 
lines. 

The  I'niteil  $tnte.s  Steel  Corporation  issued  the  following 
statement    of   earnings,   covering   the    quarter  ending   Sept.    30, 

1915.  The  following  shows  comparison  with  the  same  quarter 
of  1914; 

1915  1914 

July    earnings    $12,048,218  $7,475,993 

August   earnings    12.869,099  7.584.926 

September    earnings     13.793.327  7.215.0X3 

Total  earnings  after  deducting  all  (ex- 
penses incident  to  operations,  includ- 
ing those  for  ordinary  repairs  and 
maintenance     of    plants    and     interest 

on  bonds  of  subsidiary  companies.  ...  $38,710,644      $22,276,002 
Less  charges  and  allowances  for  depre- 
ciation,  viz.; 
Sinking  funds  on  bonds  of  subsidiary 
companies  and  depreciation  and  ex- 
traordinary  replacement  funds 7.028.034  6,017,922 

Sinking  funds  on  U.  S.  Steel  Corpora- 
tion   bonds     1.636,819  1,576,058 


Net   income    

Deduct  interest  for  the  quarter  on  U.  S. 
Steel  Corporation  bonds  outstanding 
and  premium  payable  on  bonds  re- 
deemable  under  sinking   funds 


.$30,045,791      $14,682,022 


746.111 


Balance   $24,342,160        $8,935,911 

Dividends  for  the   quarter   on    stocks   of 
the  V.  S.  Steel  Corporation,  viz; 

Preferred    6,304.919  6.304,919 

Common    2,541,513 


Surplus  for  the  quarter. 


.$18,037,241 


S9.479 


Munieiiial  Bunil  SuIeN  liarger — Municipal  bond  issues 
throughout  the  United  States  during  the  month  of  October, 
including  state  and  county  flotations,  reached  a  total  of  $27,- 
816.300.  against  $21,215,600  the  orevious  month  and  $13,141,429 
in  October,  1914.  This  brings  the  total  for  the  ten  months 
of  1915  up  to  $388,858,100,  as  compared  with  $451,023,510  for 
the  corresponding  period  last  year.  The  feature  of  the 
month's  transactions  was  the  sale  of  $3,000,000  bonds  of  the 
Imperial  Irrigation  District  of  California,  which  were  taken 
by  the  Southern  Pacific  Co.  The  State  of  California  also  sold 
an  issue  of  $1,800,000  University  of  California  bonds.  Another 
important  issue,  amounting  to  $2,668,000,  was  that  disposed  of 
by   the  city  of  Pittsburg. 

The  following  table  shows  the  output  of  permanent 
municipal  bond  issues  for  the  month  of  October  and  the  ten 
months   in   previous  years: 

Month  of  For  the 

October  Ten  Months 

1914 $13,141,429  $415,023,510 

1913 39,698,091  327,902,805 

1912 27,958,999  345,871,920 

1911 26,588.621  341,992,191 

1910 27.037.207  258,958,249 

1909 16,377.836  288,767,287 

1908 14.097,829  257,310,946 

1907 9,793,358  209,516,322 

1906 14,819,277  167,971,622 

1905 7,915,496  148.937,223 

1904 10,299,995  208,221.052 

1903 12.196,885  123,942.878 

1902 5,488,424  123.167.279 

1901 9  779,197  109.103.198 

1900 16.421.185  113.615.626 

1899 9.314.854  104.341,291 

1898 4.906,607  88,057.166 

1897 6.872,293  113.259.756 

1896 4. 688. 463  60.917,879 

1895 6.697.012  9S.9.''i0.928 

1894 8,68.';.  135  99.140.271 

1893 11.839.373  52.813.939 

1892 11,766,420  75.350,254 


Opens   Lumber  Export   Marlcet 

Commercial  Agent  Franklin  H.  Smith  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  has  returned  to  the  United 
States  and  is  ready  to  confer  with  lumber  dealers  and  export- 
ers, according  to  an  announcement  just  made  by  the  Depart- 
ment of  Commeice.  Mi'.  Smith  has  been  traveling  for  the 
Bureau  during  the  last  fourteen  months  in  the  Far  East. 
Australia  and  New  Zealand,  making  an  extensive  investiga- 
tion of  the  markets  for  American  lumber  in  those  regions. 
He  is  now  in  Seattle,  Wash.,  and  is  expecting  to  make  a  trip 
to  the  principal  centers  of  the  lumber  trade  on  the  west  coast 
to  confer  personally  with  lumber  producers  and  exporters 
and  give  them  the  benefit  of  the  iniormation  he  lias  collected. 
The  Department  said: 

"Mr.  Smith's  investigation  covered  all  phases  of  the  lumber 
markets  in  the  Far  East  and  Australia,  including  the  sources 
of  the  present  supply,  the  satisfaction  of  consumers  with 
their  present  material,  the  prices  which  American  producers 
would  have  to  meet,  the  extent  to  which  wood  using  indus- 
tries have  developed,  and  the  methods  by  which  the  pres- 
ent trade  is  carried  on.  His  work  led  to  certain  definite 
conclusions,  and  it  is  these  points  which  he  will  emphasize 
in  his  talks  with  American  producers. 

"As  the  lumber  industry  in  the  United  States  is  at  present 
much  depressed,  the  prospect  of  an  increased  export  trade 
is  particularly  alluring.  The  Bureau  of  Foreign  and  Domestic 
Commerce,  through  the  work  of  Mr.  Smith,  is  endeavoring 
to  supply  precisely  the  information  and  advice  needed  to 
greatly    increase    this    trade. 

"Mr.  Smith  will  be  in  Seattle,  Wash.,  until  November  1,  and 
will  then  go  to  Portland,  Ore.,  San  Francisco,  Spokane  and 
Chicago,  before  reporting  at  Washington.  He  will  make  his 
headquarters  in  Seattle,  San  Francisco  and  Chicago,  at  the 
branch  offices  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, and  at  the  other  places  mentioned  he  can  be  reached 
through   the   local   chambers  of  commerce." 

Luniher  Industry — The  lumber  industry  in  the  state  of 
Washington  has  been  depressed  for  the  last  three  years  and 
the  last  year  and  a  half  has  been  particularly  unprofitable. 
At  times  it  has  been  so  low  as  operating  only  fifty  per  cent, 
of  its  normal  capacity.  Within  the  last  three  months  thete 
has  been  a  slight  improvement,  due  to  the  demand  from  the 
line  yards  in  the  eastern  sections  of  the  country,  and  likewise 
to  some  offshore  business.  The  former  demand  has  increased 
the  output,  but  the  price  paid  for  the  product  is  barely  profit- 
able. It  is  safe  to  say  that  in  many  cases  the  product  is  be- 
ing disposed  of  at  a  loss,  for  the  purpose  of  conversion  by 
which  to  meet  overhead  costs  and  to  pay  interest  on  timber 
bonds.  There  is  no  question  but  what  the  lumber  industry 
would  materially  improve  if  there  were  sufficient  bottoms  to 
transport  it  to  foreign  markets.  There  is,  however,  a  very 
marked  shortage  of  vessels.  What  offshore  business  we  now 
have  is  profitable  and  as  soon  as  carriers  can  be  supplied,  a 
nunilier  of  the  large  export  mills  will  resume  operation. 

Bethlehem-Pennsylvania  Deal — A  week  ago  it  seemed  cer- 
tain that  the  controlling  interest  in  the  Pennsylvania  Steel  Co. 
would  pass  to  the  Bethlehem  Steel  Co.,  as  then  stated.  There 
seemed  to  be  no  doubt  that  Mr.  Schwab's  bid  would  be  accept- 
ed by  both  the  Pennsylvania  Co.  and  the  Reading  Iron  Co., 
whose  holdings  of  the  Pennsylvania  .Steel  stocks  constitute  a 
very  large  majority.  Indeed,  it  was  stated  on  the  best  author- 
ity that  Schwab's  bid  was  satisfactory  to  the  Pennsylvania 
people,  and  that  it  only  remained  for  the  Reading  Iron  board 
to  approve  of  the  transaction.  An  unexpected  obstacle  has 
arisen,  however.  As  is  well  known,  William  H.  Donner,  presi- 
dent of  the  Cambria  Steel  Co.,  has  for  some  time  held  an  op- 
tion on  the  Pennsylvania  Steel  stock  at  a  fixed  price,  with  the 
further  provision  that  he  should  have  the  first  call  on  the 
stock  in  case  a  higher  price  should  be  offered  by  anyone. 
It  now  seems  that  Mr.  Donner  has  given  notice  that  he  will 
meet  the  Schwab  bid,  and  the  transfer  is  uncertain  pending 
further  negotiations.  It  is  said  that  H.  C.  Frick  is  backing 
the    Donner    part.v. 

Railroad  Gros.s  Knruincs  for  the  third  week   of  October  of 

the  32  leading  mads  in  the  United  States  and  Canada  show  an 
increase  of  17.49',  over  the  corresponding  period  of  last  year. 
The   statement  is  as  follows; 

1915  Increase 

Denver    &    Rio    Grande $584,200  $45,600 

Detroit    &    Mackinac 23.499  2,369 

Duluth,    S.   Sh.    &   Atlantic 66,973  12,699 

Alabama  Great  Southern 116,172  31,748 

Ann    Arbor    55,951  5.608 

Buffalo.    Roch.    &    Pittsburgh 253,231  45,961 

Canadian    Northern     791,800  292,800 

Canadian   Pacific    3,068,000  1,028,000 

Chesapeake   &    Ohio 856,961  131,301 

Chicago,    Great    Western 328,005  •12.3.41 

Chicago.   Indianapolis   &   Louisville...  155,227  27.737 

Cin.,  New  Orleans  &  Texas  Pac 217,159  40,380 

Colorado    &    Southern 331,292  3,508 

Grand    Trunk    of    Canada ] 

Grand    Trunk    Western 1 

Detroit,       Grand       Haven       &       Mil-  1-  1,043,088  13.605 

waukee    I 

Canada    Atlantic    J 

Louisville    &   Nashville 1.142.055  113.185 

Mineral    Range     20,842  6,636 

Minneapolis    &    St.    Louis ) 

Iowa    Central    (  235,924  3,576 

Minn..    St.    I'aul    &    S.    S.    M 748,763  76.420 

Missoiiii.    Kaii.'sas   &    Texas 642.655  *44.727 

IMissonii     I'.icifle     1,264,000  2,000 

Nevada-Cnlifoinia-Oregon    11,288  63 

Rio    Grande    Southern 14,070  *349 

St.    Louis    Southwestern 273.000  44.000 

Southern     Railway 1,362,937  146,653 

Texas    &    Pacific .  408,905  7,957 

Toledo,    Peoria    &    Western 25,970  1.328 

Toledo.   St.   Louis  &  AVestern 125,108  22,252 

Western   Maryland    205,009  38,278 

Total    (82  roads) $14,372,120 

Net    increase    (17.49%) $2,146,247 

•Decrease. 
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OCTOIIEU    Ill'II,UI\<i   OPKHATIOXS 

Building  operations  are  continuinK  on  a  fair  scale.  Al- 
though in  some  sections  of  the  country,  the  fiKUres  for  the 
month  show  a  decline,  the  other  sections  partially  offset  this 
loss  by  showing  an  increase.  The  whole  situation  shows 
improvement  over  a  year  ago  due  principally  to  the  general 
industrial  expansion. 

The  Eastern  States  give  a  decline  but  at  this  period  of 
the  year  this  is  expected  and  contractors  feel  satlsrted  that 
londitions    are    much    better   than    last    year. 

In  the  Central  States  an  increase  of  four  million  is  evi- 
dence that  business  is  prospering  and  in  comparison  with  a 
year  ago  shows  a  gain  of  over  40Tf. 

Reports  from  the  Soutliern  States  show  a  decline  of  over 
a  million  dollars  since  last  month.  It  is  difficult  to  account 
for  this  but  it  is  believed  that  industrial  operations  in  this 
section  have  decreased  considerably,  thereby  affecting  the 
building  trade.  A  marked  improvement,  however,  can  be 
noticed  over  the  same  period  of  a  vear  ago. 

In  the  Western  States  the  same  activity  is  denoted  as 
during  the  two  months  previous.  The  figures  below,  however, 
show  a  slight  gain   v,-ith   a  steady  amount  of   operation. 

Below  is  given  a  table  showing  the  contemplated  building 
operations  in   the   different   cities   throughout   the   country: 

EASTERN  STATES 

Month  of  October       First  Ten  Months  of  Year 

1913  1914  1915  1914 

Albany,  N.  Y S70o..36o  S239.225  $3,724,S2,'j  S5,.562  700 

Bridgeport,  Conn 655,354  174,437  7,490,001  3.122,473 

Buffalo,  N.  Y S56.000  604.000  10,109,000  9,864,006 

Elizabeth,  N.  J 108.049  163.405  9S3,472  1,213,027 

Hartford,  Conn 493,718  360,135  4,577,596  3,360.491 

Hoboken.  N.  J 16.390  24,950  591,4,34  765,677 

Jersey  City,  N.  J 438,706  156,850  4  214,323  3,130,966 

Newark,  N.J 723,279  709,080  7,180.747  8,792.350 

New  Bedford,  Mass 151,675  175,350  2,948,779  2,690,377 

New  Haven.  Conn 280,120  231,315  5,854,942  .3,569,117 

New  York,  N.  Y.: 

Bronx 2,235.000  1.202.675  22.790.050  19,641,943 

Brooklyn 3,670,692  2,453.340  27.116.312  35,552,850 

Manhattan 2,420.750  3.551.075  57.152.900  43,151.165 

Queens 675,852  967.840  16,805,0.38  16,183,925 

Patcrson,  N.  J 90,496  55,247  1,311.920  1.428.445 

Philadelphia.  Perni 2.980.665  2.467.310  34,432,290  32,688,940 

Pittsburgh,  Penn 1,274,960  1,085,348  

Reading,  Penn 91.775  28.475  975.073  1.118,825 

Rochester,  N.  Y 784.969  401,192  7,641,579  7,971,828 

Scranton,  Penn 121,740  300,835  1,371,100  1,551,905 

Springfield,  Mass 386,792  228.825  4.805.341  4.510.030 

Syracuse,  N.  Y' 392.240  258.665  3.693,997  2.458.205 

Vtica,  N.  Y 283.880  279,925  1.871.535  1.612,495 

Totals $19,838,467  $15,515,499  $227,441,266  $179,943,742 

SOUTHERN  STATES 


Atlanta,  Ga 

Birmingham,  Ala .  . 
Chattanooga,  Tenn 

Dallas,  Tes 

Ft.  Worth,  Tex.  . 
Houston,  Tex. . . . 

LouisWIle,  Ky 

Memphis,  Tenn . . . 

Norfolk.  Va 

Richmond,  Va. .  . 
San  Antonio.  Tes. . 

Tampa.  Fla 

Washington,  D.  C. 

Totals 


Month  of  October   First  Ten  Months  of  Year 

1915 

1914 

1915 

1914 

S252.251 

$215,988 

$4,045,433 

$4,254,524 

136,747 

138.373 

1,587,022 

2,966,233 

90,440 

61.872 

474,404 

1,018,879 

243,887 

204,150 

2,841,845 

4,989,735 

91,192 

150,045 

961,424 

1,S15,.57S 

132,645 

175,520 

1,416,3.53 

3.295,619 

304,040 

327,040 

3,350,885 

4.061,515 

165,005 

105,580 

2.394,613 

2.761.289 

120,288 

125,210 

1,527,805 

1.996.356 

181,203 

122,620 

2,684,314 

2.940.205 

110,380 

83,150 

1,282,305 

2,579,610 

158,210 

111.110 
407.411 

1,344,999 

10,602,580 

8,110,200 

$3,331,287    $2,228,069     $33,168,983     $40,789,743 
CENTRAL  STATES 


Akron,  Ohio.. 
Canton,  Ohio.. 

Chicago,  111 

Cincinnati,  Ohio 
Cleveland,  Ohio.. 
Columbus,  Ohio. 
Des  Moines,  low.  . 

Duluth,  Minn 

EvansriUe,  Ind... 
Grand  Rapids,  Mi' 
Indianapolis,  Ind . . 
Kansas  City,  Kan . 
Kansas  City,  Mo,  . 
Milwaukee,  Wis. . . 
Minneapolis.  Minn 
Oak  Park,  III. 

Omaha,  Nev 

Peoria,  111 

St.  Louis,  Mo . . 
St.  Paul,  Minn.. 

Toledo,  Ohio 

Youngstown,  Ohi  ■ 

Totals 


Month  of  October   Fu^t  Ten  Months  of  Year 

1915 

1914 

1915 

1914 

$1,215,045 

$248,465 

$3,746,065 

$3,423,993 

173,600 

94,033 

1,706.440 

1,513,740 

12,479,250 

6,774,200 

77.290.680 

70..534,910 

865,575 

402,235 

11.862.469 

8,239,903 

3,097.685 

2,265,685 

27.1.55.984 

23,938,.540 

369,085 

649,220 

4.472,643 

3,512,476 

221,701 

145,084 

1,666,191 

1.795,248 

217,240 

236,625 

2,336,522 

2,609,318 

76.383 

99,850 

169.576 

152,080 

2,208,892 

3,324,744 

532.777 

337,689 

6,111,365 

7,318,1,58 

65.894 

66.552 

8.39.852 

988.703 

1,512,015 

333.790 

9.350.765 

9.639,1.50 

747,169 

611.577 

10,455,671 

8,798,928 

2,338,533 

1,064,570 

14,515,516 

13,9,89,510 

385,240 

184,590 

2,773.813 

1,942.740 

360,225 

157,675 

4,281,100 

4,260,398 

109,700 

153,245 

1,214,618 

1,113,874 

10,017,100 

11,538,589 

739.308 

1,001, .300 

9,242,233 

13.437,945 

815.5.52 

404,939 

6,828.499 

5,668,361 

341.685 

203,690 

2,259.152 

2,738,541 

$2,s,047,878  $16,902,970  S209.120.954  $201,216,097 


\VE.STEKN  STATICS 

Month  of  October     First  Ten  Months  of  Year 

1915  1914               1915  1914 

Denver,  C'lo $m2,4.50  $1.57.985 

Los  AnKcles.  Cahf 787,.389  1.565.000  $9,999,460  $1.5,845,932 

Oakland   Cahf 467.339  423.5.55  4,240,6.53  4.0.59,176 

Portland,  Ore. . .    351,0.30  .508,705  4,:J82,882  (1,278,890 

Salt  Lake  City,  I  tah 107,1.55  107.r>05       1.934..5.55  2.704.56-4 

*San  Dicgo,  Cahf 119,408  115,880       1,022.702  2,801,763 

han  Francisco.  Cahf 1,236,249  1,479,518  11,.359.724  26,471,082 

beattle.  Wash .550,765  610,660  4,982,545  11,127,820 

Spokane,  Wash 102,023  00,4.50  l,119,.'i02  909.467 

Tacoma,  Wash 70,205  40,503          659,811  1.,845..596 

Totals $.3.9S4.U05     S4.960.041  $38,079,132     $69,242,527 

*Not  included  in  totals. 

K.AIL,W.\YS— STEAM    .\XU    KLKCTRIC 
Proposed  'Work 

SlaKsnchiiKettH — Worcester  Consolidated  Street  Railway 
will  extend  Lake  View  Line  to  Lake  Ave.  thence  to  Sunder- 
land Rd.  to  city  line.     H.  C.  Page,  Worcester,  Gen.  Mgr. 

Rhode  iNliiiiil — Rhode  Island  Co.,  plans  line  in  Provi- 
dence from  city  sea  wall  at  Fields  Point  to  connect  with 
tracks  of  New  York.  New  Haven  &  Hartford  R.R.  and  South- 
ern New  England  R.R.  Edward  Gagel.  New  Haven,  Conn., 
Ch.  Engr.,  New   York,  New  Haven  &   Hartford,   R.R. 

Conneotlpiit — Connecticut  Co.  plans  to  reconstruct  tracks 
extending  through  Waterville.  and  double-track  line  from 
Homer  St..  where  tracks  enter  Boyden  St.,  through  Thomaston 
Ave.     C.  H.  Chapnian,  Mgr. 

New  Jer.xey — Council  granted  franchise  to  Salem-Penns- 
grove  Traction  Co.  for  construction  of  line  between  Salem  and 
Pennsgrove.      Noted   Sept.    30. 

Pennsylvania— Philadelphia  &  West  Chester  Traction  Co. 
plans  extension  of  Collingdale  Division  from  Parker  Ave.,  Col- 
lingdale,   to  Chester  Pike.   Sharon  Hill. 

Delaware — Surveys  being  made  for  extension  of  Philadel- 
phia &  Reading  Railway  from  South  Wilmington.  Del.,  to 
plants  of  Baldt  Steel  Co.  and  General  Electric  Co.,  near  New- 
castle. A.  T.  Dice,  Philadelphia,  Penn.,  Vice-Pres.  and  Gen. 
Mgr. 

West  VlrKinla  —  Huntington-Chesapeake  Bridge  Co.,  re- 
cently incorporated,  asked  Countv  for  franchise  for  street 
railway  from  Fourth  Ave.  and  Sixth  St.  over  Ohio  River  to 
Chesapeake,    Ohio.      Estimated    cost.    $500,000. 

Kentucky — Baltimore  &  Ohio  R.R.  Co.  securing  right  of 
way  along  river  front  in  Ashland  for  extension  from  Kenova 
to  Ashland.     F.  L.  Stuart.   Baltimore.  Md.,  Ch.  Engr. 

Ohio — Baltimore  &  Ohio  R  R.  Co.  plans  extending  line  and 
building  station  in  Canton.  Estimated  cost,  $200,000.  F.  L 
Stuart,  Baltimore,  Ch.   Engr. 

Ohio — Cincinnati  Traction  Co.  has  secured  right-of-wav  for 
extension  of  line  to  Bond  Hill  over  Paddock  Rd.  Noted 
Aug.   26. 

Ohio — Mahoning  &  Shenango  Railway  &  Light  Co.  will 
reconstruct  Wilson  and  Federal  St.  lines  in  spring.  Estimated 
cost,   $175,000.      C.   O.   Bailey,   Youngstown,  Ohio,    Pur.   Agt. 

Wisron-sin — A.  C.  Lingelbach.  Milwaukee.  Wis.,  promoting 
building  of  interurban  railway  from  Green  Bay  to  Sheboygan. 

Minnesota — Mesaba  Electric  Railway  Co.  contemplates  im- 
proving line  between  Virginia  and  Hibbing.  H.  S.  Newton, 
Gen.  Mgr. 

Montana — Plans  prepared  for  railway  from  I'lm  to  Hound 
Creek,  east  of  Great  Falls,  about  60  miles,  for  Great  Falls  & 
Southwestern  Railway.  E.  L.  Dana,  Parkman,  Wyo.,  Pres. 
Noted    Sept.    16. 

Missouri — Commercial  Club  contemplates  building  electric 
railway  out  of  Joplin.  A.  S.  Wilson.  J.  F.  Lanier  and  Albert 
Schmidt  are  interested. 

.Vrkansa.s — St.  L.ouIs.  Iron  Jlountain  &  Southern  Railwa.v 
(Missouri  Pacific  System)  contemplates  branch  line  from  Buf- 
falo City  to  Rush,  Ark.  J.  F.  Murphv,  St.  Louis,  Mo..  Gen. 
Mgr. 

Texas — Plans  being  prepared  for  railway  connecting  Van 
Horn  north  with  New  Mexico  state  line,  about  71  miles.  Van 
Horn  Valley  Land  and  Railway  Co.,  R.  H.  Owen.  Pres.,  inter- 
ested. 

Texas — Gulf.  Colorado  &  Santa  F&  Railway  will  soon  re- 
ceive bids  for  building  Gulf  and  Interstate  division  from  High 
Island   to  Port   Bolivar,   27   miles. 

Texas — Gulf.  Texas  &  Western  Railway  will  extend  line 
from  Mineral  Wells.  Tex.  to  Seymour.  108  mile.s.  from  Sales- 
ville  east  to  Ft.  Worth,  about  50  miles.  Benjamin  B.  Cain. 
Dallas.  Vice-Pres.  and  Gen.   Mgr. 

Oklahoma — Company  being  organized  to  build  railway 
from  Frisco  System  at  Peckham  to  Santa  F§  System  at  Bra- 
man. 

Oklahoma — Sallisaw,  McAlester  &  Southwestern  R.R.  Co.. 
recently  incorporated,  will  build  railroad  in  spring  from 
Spigler  through  McAlester  and  to  Coalgate.  H.  B.  Smith,  Mc- 
Alester, interested. 

Colorado — Surveys  made  and  plans  being  prepared  for 
electric  railway  to  connect  Denver  with  cities  in  northern 
part  of  state  with  one  branch  line  to  Estes  and  Rock  Moun- 
t.ain   National    Park. 
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Colorndo — Plans  being  prepared  for  taking  roadbed  and 
right-of-way  of  Denver,  Laramie  &  Northwestern  R.R.  and 
electritvlng  road  to  Greeley.  C.  M.  Smith.  Supt..  Utah  Junc- 
tion,  Colo.    (Denver  post   office).      Estimated   cost.   ?500.000. 

Utah — Salt  Lake  &  Utah  Ilailway  contemplates  extension 
of  line  to  Payson.  W.  R.  Armstrong,  Salt  Lake  City,  Gen. 
Mgr.  and  Ch.  Engr. 

Utah — Union  Pacific  R.R.  contemplates  line  from  Park  City 
to  Uinta  Valle.v,  about  75  miles.  R.  L.  Huntley,  Ch,  Engr., 
Omaha.  Neb. 

Nevada — Richmond  Mining  Co.  plans  railroad  from  Eureka 
to  Elko. 

AVaeihinicton — McCoy  Loggie  Timber  Co.,  Bellingham,  will 
build  four  miles  of  railroad  from  present  terminus  to  Wel- 
come. 

AVashlDKton — Pacific  Traction  Co.  contemplates  extending 
line  on  Steilacoom  Blvd.,  .Starling  St.  and  Steilacoom  Ave.  to 
Union  and  Lafayette,  about  two  miles.  George  W.  Rounds, 
Gen.  Mgr. 

WaahlDRton — Puget  Sound  &  Cascade  Ry.  Co.  will  extend 
line  west  from  Clear  Lake  to  Mount  Vernon,  7  mihs.  B.  R. 
Lewis.  I'res. 

Washlneton — Seattle  Port  Commission  contemplates  belt- 
line  railroad-terminal  system  to  serve  Main  Elliott  Bay 
waterfront.  Smith  Cove,  Interbay.  Salmon  Bay  and  Lake 
Union  Districts.  Proposition  will  be  submitted  to  citizens  at 
election  on  Dec.  4.     Estimated  cost,  $400,000. 

OreKon — Linnton  Council  granted  franchise  to  O.  M.  Clark 
and  associates  for  railway  from  Portland  to  Linnton. 

OreKon — Southern  Pacific  Co.  has  entered  into  contract 
witli  Booth-Kelly  Lumber  Co.  to  build  spur  to  timber  land 
near  AVendling  Ranch.  W.  Hood,  San  Francisco,  Calif.,  Ch. 
Engr. 

CaHfornla— (Official) — Bids  will  be  received  until  Nov.  26 
bv  Board  of  Public  Works  for  railway  from  Rosasco  into 
Ketch  Hetchy  reservoir,  about  67  miles.  M.  M.  O'Shaughnessy, 
San  Francisco,  City  Engr.     Noted  Oct.  7  and  21. 

California — Western  Pacific  Railway  having  preliminary 
surveys  made  for  branch  line  from  Quincy  to  Engels  copper 
mine  in  Lights  Cafion.     C.  M.  Levey,  San  Francisco,  Gen.  Mgr. 

Bids  In  and  Contracts  Awarded 

North  Carolina — Linville  River  Railway  awarded  contract 
to  H.  C.  McCR.\RT.  Knoxville,  Tenn.,  for  extending  line  from 
Montezuma  via  Linville.  Linville  Gap  and  Foscoe,  N.  C.  to 
Shulls  Mills,  X.  C,  14  miles.     W.  O.  Dyer,  Ch.  Engr. 

California — P.ncific  Electric  Ry.  awarded  contract  to 
ROBERT  SHERER  &  CO..  Los  Angeles,  for  gradins  roadbed 
between  Hawthorne  and  lona  Ave.  on  Redono  via  Watts  Line. 
Estimated  cost,  $20,000. 

LIGHT,   HE.VT   AXD   POWER 
Proposed   "Work 

lilaiw.,  Xortli  AdamK — Bids  will  be  received  until  noon,  Nov. 
17,  by  School  Clommittee.  for  heating  and  ventilating  system 
in   Diury   high   school.      F.   J.   Oleara,   Secy.,    School   Bd. 

Itlas8.,  Uninoy — Fore  River  Shipbuilding  Corporation  plans 
to  build  power  house.     Estimated  cost,   $600,000. 

IV.  Y.,  Albany — Municipal  Gas  Co.  granted  permit  for  con- 
struction of  Riverside  power  station.  Estimated  cost  of  su- 
perstructure, $100,000. 

X.  Y.,  Osneao — Public  Service  Commission  received  appli- 
cation from  Niagara,  Lockport  &  Ontario  Power  Co.,  Buffalo, 
for  permit  to  l>uild  transmission  lines' 'in  Oswego. 

N.  Y.,  Patterson — Ralph  Grifflng' liaa  applied  to  Public  Ser- 
vice Commission  for  permit  to  build  electric-light  plant  and 
for  approval   of  franchise   granted    by    town. 

Sf.  J..  Toms  River — Ocean  County  Electric  Co.,  recently  in- 
corporated with  $.525,000  Capitol  stock,  plans  to  build  a  dam 
across  Toms  River  between  Toms  River  and  Allenhurst  to 
generate  power  for  industrial  purposes.  J.  P.  Murray,  Phila- 
delphia,  interested. 

Penn.,  Maneh  Chunk — Carbon  Transit  Co.  will  enlarge  and 
concentrate  power  plants,  install  250-hp.  boiler  and  300  kw., 
600  volt  d.c.  generating  unit. 

Penn.,  'WilliamHport — Plans  prepared  for  improving  North- 
ern Central  Gas  Co.  Work  includes  two  miles  of  12-in.  main 
and  appro-ximately  2,100-ft.   of  service  lines  in   Rose  St. 

Va„  Dlarkstone — Franchise  granted  C.  E.  Wilson,  Crewe, 
for  electric-light   plant. 

Fin.,  Cleanvater — J.  N.  and  J.  M.  McClung  granted  fran- 
chise by  Commissioners  of  Pinellas  County  for  electric-light 
and  power  s.vstem   in  Clearwater. 

Fla..  Homestend — Bonds  for  $40,000  voted  for  electric-light 
plant. 

La.,  White  Castle — Bids  will  be  received  until  Nov.  17  by 
H.  S.  Batts,  Mayor,  for  electric-light  plant.  E.  A.  Kramer, 
Magnolia,    Miss.,   Engr. 

Tenn.,  Camden — John  D.  Rice  and  W.  Powry  plan  to  con- 
struct electric-light  plant. 

Ohio,  Canton — Bids  will  be  received  until  Nov.  22  by  Board 
of  Education  for  electrical  work  in  new  Daniel  Worley  School. 

Ohio,  Baton — Capitol  stock  of  Eaton  Lighting  Co.  has  been 
increased  from  $.'50,000  to  $80,000.  Company  plans  to  extend 
its  transmission  line  and  service  to  Camden,  Ohio  . 

Ohio,  Lorain — Citizens  defeated  $350,000  bonds  for  munici- 
pal electric-light  plant.     Noted  Oct.  7. 

Ohio,  Mansflefild  —  Plans  being  considered  by  Mansfield 
Electric  (io.  to  extend  its  transmission  line  to  Bellflower, 
about  seven  miles. 


Ind.,  Grandvlew — Rockport  Water  Works  Co.,  Rockport, 
plans  to  extend  its  transmission  line  to  Grandview  to  furnish 
electrical  service,  about  15  miles. 

Ind..  .\'ashville — Citizens  voted  $7,000  bonds  for  electric- 
light  plant. 

Ind.,  Shoals — Shoals  Utilities  Co.  plans  to  issue  $27,500  cap- 
ital stock,  proceeds  of  which  will  be  used  for  improving  elec- 
tric-light  plant   and    water   systeni,  " 

111.,  Hamilton — Press  reports  state  that  right-of-way  is  be- 


Wis.,  Appleton — Bids  will  be  received  about  Nov.  15  bv 
Woodmansee  &  Davidson,  Consult.  Engr.,  First  National  Bank 
Bldg.,  Chicago,  III.,  for  addition  to  steam  power  plant  of  Wis- 
consin Traction,  Light,  Heat  and  Power  Co.     Noted  Aug.  19. 

Wis.,  Chippena  Falls — Wisconsin-Minnesota  Light  and 
Power  Co.  will  rebuild  dam  of  C.  L.  &  B.  Co.     Estimated  cost. 

$500,000. 

\ViB.,  Itlilnaukee — Plans  being  considered  by  Milwaukee 
Electric  Railway  and  Light  Co.  to  extend  its  transmission  line 
to  Merton  and  Lake  Five. 

^Vis.,  Shawano — Election  will  soon  be  held  to  vote  to  issue 
$60,000  bonds  for  dam  and  hydro-electric  power  plant  of  Wolf 
River. 

Iowa,  Cedar  Rapids— Iowa  Power  and  Light  Co.  plans  to 
build  electric  transmission  line  from  Cedar  Rapids  to  Shells- 
Ijurg,  about  15   miles. 

Iowa,  Corwith — City  plans  to  install  municipal  electric- 
lighting  system.     Estimated  cost,  $5,000. 

Iowa,  Ft.  Madison — Plans  being  considered  by  Ft.  Madison 
Electric   Co.    for   constructing   a    substation. 

Iowa,  Keokuk — Application  has  been  made  to  State  Public 
Utilities  Commission  by  Mississippi  River  Power  Co.  for  per- 
mit to  build  12  mile  spur  from  main  transmission  line  to 
Carthage. 


system.      Esti 

Iowa,  AVaverly- 


—City    Council   plans    to    install    electric-light 
ted   cost,   $7,000. 


-See  item  under  "Water  Works." 

-Bids  will  be   received   until  Nov.   15   for 


fote    on 


Kan.,  Little  Ri 

municipal    electric-light    plant   and    distributing    system, 
timated  cost,   $16,000.     W.  B.  Rollins  &  Co.,  439  Midland  Bldg., 
Kansas  City,  Mo.,  Engr. 

Neb.,    Lnooln — Election    will    be    held    Nov.    1 
bonds  for  installation  of  electric-lighting  systeii 

N.  D.  Medina — City  contemplates  electric-light  system. 

Tex.,  San  .\ngela — See  item  under   "Water  Works." 

Tex.,  San  Anglo — See  item  under  "Water  Works." 

Ukla.,  Stillwater — Election  will  be  held  Nov.  16  to  vote  on 
$24,000   t>onds   for   extending    electric-light   system. 

Idaho,   Dubois — See    item    under    "Water  Works." 

Idaho,  Oneida — "Work  will  soon  be  started  on  addition  to 
hydro-electric  power  plant  of  Utah  Power  and  Light  Co.,  Salt 
Lake  City,  on  Bear  River.     Estimated  cost,  $250,000. 

I'tah,  (;arden  City — Plans  being  considered  by  Swan  Creek 
Electric  Co.  for  enlarging  its  plant  at  Swan  Creek  and  to  ex- 
tend its  transmission  lines  to  Paris,  Bloomington,  St.  Charles 
and  Fish  Haven. 

Calif.,  Loyalton — City  plans  to  install  municipal  electric- 
light  plant.     Estimated  cost,  $5,000. 

Que.,  Waterville — Sherbrooke  Railway  and  I'ower  Co.  con- 
templates building  substation. 

Ont.,  Petrolia — Plans  being  prepared  for  transformer  sta- 
tion.     Estimated   cost,    $5,000. 


Bids 


nnd    Contracts    Awarded 


N.  Y.,  New  York — (Borough  of  Manhattan)  — (Official)  — 
Interboro  Rapid  Transit  Co.  awarded  contract  for  substation 
No.  7  at  99th  St.  and  Third  Ave.  to  F.  W.  BURNHAM,  30 
East    42d    St. 

N.  J.,  Trenton— STRANG  ELECTRIC  CO.,  214  South  Seventh 
St.,  Philadelphia,  Penn.,  at  $4,024,  awarded  contract  for  elec- 
trical work  for  new  admission  building  at  State  Hospital. 

HI.,  Dixon — Board  of  Administration  awarded  contract  to 
W.  M.  ALIEN  &  SONS,  Peoria,  at  $48,000  for  power  house  for 
State  Colony  for  Epileptics.     Noted   Sept.   30. 

111.,  Peoria — Contract  for  electric  work  at  new  county  jail 
awarded  to  ANTHONY  KEEFER  at  $11,500;  heating  system  to 
J.    M.   SHE.\   &   CO.,    at   $4,350. 

Kan.,  Hiawatha — Contract  for  heating  and  plumbing  sys- 
tem in  new  high  school  awarded  to  O'CONNOR  CO.,  Muskogee, 
Okla.,  at  $11,197. 

Mo.,  Gallatin — See  item  under  "Water  Works." 

Mo.,  Poplar  BIulT- (Official) — Contract  for  municipal  elec- 
tric-liKht  and  power  plant  awarded  to  UNITED  ENGINEER- 
ING CO.,  Chicago,  111.     Estimated  cost,  $46,400.     Noted  Oct.  21. 

<tue.,  Sherbrooke — Contract  for  municipal  gas  plant  award- 
ed to  WESTERN  GAS  CONSTRUCTION  CO.,  Cleveland,  Ohio, 
at  $30,980.     Noted  Aug.  12. 

BRIDGES 
Proposed  W^ork 

Mass.,  Boston — Bids  will  be  received  until  noon,  Nov.  22, 
bv  Metropolitan  Park  Commission,  1  Ashburton  PI.,  for  rein- 
forced-concrete  bridge  over  Charles  River  at  North  Beacon  St. 

N.  Y.,  Kingston — Commission  of  Highways,  Albany,  pre- 
paring plans   for  bridge  at   Kingston. 

Penn.,  ^Vat8ontown — Northumberland  County  Court  has 
directed  Northumberland  County  Commissioners  to  build 
bridge  across  Susquehanna  River  between  Watsontown  and 
White   Deer.      Estimated    cost,   $150,000. 
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—Plans   prepared   by   S.   A.   Breazeale,   Rtl. 
bridge   across    Emory   River.      Estimated 


<;n.,     Snvnuiinh — Carolina, 
plans  to  builil  bridRe  acros.s  I 

Teiiii.,    llnrrlniun 

Comr.,    for    concrete 
cost,  $50,000. 

Tenn.,  Kno.vvllle — City  Commissioners  contemplate  con- 
struction of  a  viaduct  from  Depot  to  Vine  St.  Estimated 
C(5st,    $500,000. 

Ky.,  CovinBton— (Official) — Bids  will  be  received  by  J. 
Mason  Howk,  Comr.  of  Public  Prop.,  until  10  a.m.,  Dec.  9,  for 
brid^e  to  carry  duplicate  water  supply  main  over  the  Licking 
River.      Noted   Oct.    21    and   Nov.    4.      (See   adv.) 

Ohio,  CincinnntI — Bids  will  be  received  by  Board  of  County 
Commissioners  until  noon,  Nov.  19,  for  concrete  box  culvert 
on  Old  State  Rd.,  Anderson  Township. 

Ohio,  Cleveland — Bids  will  be  received  by  E.  G.  Krause, 
Clk.,  Comrs.  of  CuyahoKa  County,  until  10  a.m.,  Nov.  17,  tor 
bridf;e   work.      W.   A.   Stinchcomb,   County   Engr. 

OhJo,  Monroe — Election  will  be  held  in  December  to  vote 
on  $60,000  bonds  for  bridge  over  Raisin  River. 

III.,  Hlghwood — Chicago  &  Milwaukee  Electric  Railroad 
Co.   contemplates    bridges   estimated   to   cost   $40,000. 

III.,  Qiiincv — (Official) — Bids  will  be  received  by  County 
Superintendent  of  Highways  until  2  p.m.,  Nov.  27,  for  steel 
bridKC  in  Richfield  Township,  Adams  County. 

Wis.,  Prnlrie  dii  Sac — Citizens  voted  $12,000  bonds  for 
bridge  over  Wisconsin  River. 

Kan.,  Abilene — (Official) — Bids  will  be  received  until  noon, 
Nov.  IS,  bv  County  Commissioners  for  bridge  repairs.  Esti- 
mated cost,  $7,000.     Noted  Oct.  7. 

Kan.,   Ottawa — Citizens    contemplate    construction    of   bridge 
across   Marais   Des   Cygnes   River.      J.   Z.    Clark,   Comr. 

Mo.,  Joplin — (Official) — Bids  will  be  received  by  O.  E.  Lich- 
liter.  City  Clk..  until  10  a.m.,  Nov.  17,  for  North  Main  St. 
viaduct.    "Estimated  cost,  $35,000.     Noted  Oct.   7  and  21. 

Ark.,  DeQneen — County  Court  has  made  an  appropriation 
for  bridge  over  Little  River  at  Greenwood  Shoals  and  Syca- 
more  Creek   near  Lockesburg  and   to  repair  bridges. 

Ark.,  Wilmot — Appropriation  of  $8,000  made  by  Commis- 
sioners of  Ashley  County.  Hamburg,  for  steel  bridge  across 
Bayou  Bartholomew  near  Wilmot. 

Tex.,  Marlin — Countv  Court  has  been  asked  by  W.  N.  Moore. 
County  Comr..  Reagan,  to  replace  bridge  which  was  recently 
destroyed  with  110-ft.  steel  span. 

Tex.,  Marshall — Election  will  be  held  Nov.  23  to  vote  on 
$50,000  bonds  for  viaduct  over  tracks  of  Texas  &  Pacific  Rail- 
way.    Noted  Nov.  4. 

Colo.,  Denver — Commissioner  of  Improvements  has  asked 
for  an  appropriation  of  $45,000  for  concrete  bridge  over 
Cherry  Creek  at  West  Colfax  Ave. 

Colo.,  Denver — Commissioner  of  Improvements  has  asked 
for  appropriation  of  $30,000  for  concrete  bridge  over  Cherry 
Creek  on  Logan  St. 

Idaho,  Caldwell — Bids  will  be  received  until  Nov.  22  for 
bridge  across  Boise  River.  Estimated  cost,  $17,500.  Fred  H. 
McConnell,   County   Engr. 

Calif.,  Sacramento — Bids  will  be  received  by  California 
State  Highway  Commission,  Forum  Bldg.,  until  Nov.  29,  for 
plate-girder  bascule  bridge  near  easterly  side  of  Yolo  By- 
Pass.     W.  R.  Ellis,  Secy,  of  Comn. 


Bids 


and  Contracts  Awarded 


i 


X.  Y.,  Gloversville — Bids  were  received  for  reinforced-con- 
crete  bridge  over  east  channel  of  Hudson  River  from  K. 
Guthrie.  Schenectadv,  at  $23,500  and  J.  F.  Leary  Construction 
Co.,  Rochester,  at  $25,960. 

Penn.,  Bethlehem — S.  W.  Chiles,  South  Bethlehem,  at  $4,252. 
submitted  lowest  bid  for  paving  Broad  St.  bridge 

Penn.,  Kennett  Square— P.  J.  Riley,  Westchester,  at  $5,650 
submitted  lowest  bid  for  stone  arch  bridge  over  Red  Clay 
Creek. 

Penn  Mercer — Bids  were  received  for  bridge  to  replace 
<5tntP  St  "Structure  from  T  F.  Hungiville.  at  $54,000.  for  single 
fpan  bridge  and  from  Canton  Bridge  Co.,  at  $49,990,  for  two 
span   bridge. 

Va.,  Hampton— E.  C.  McCOMB,  Roanoke,  at  $4. S 50.  sub- 
mitted  lowest  bid  for  three  concrete  bridges.     Noted  Oct.  14. 

N.  C,  Kinston— Contract  for  bridge  over  Neuse  River  at 
Caswell  sr  awarded  to  VIRGINIA  BRIDGE  AND  IRON  CO.. 
Roanoke,   Va.,   at   $9,4S5.      Noted  Oct.   21. 

Ind..  I.alayette — Contract  for  steel  bridge  over  Wildcat 
Creek  east  6fDa7ton,  awarded  to  WEST  &  JAMISON,  at 
about  $11,000. 

III.,  Roekford— (Official)— Contract  for  superstructure  of 
bridge  in  Rockton  Township  awarded  to  WORDEN-ALLEN 
CO.  Milwaukee,  Wis.,  substructure  to  NORTHERN  STEEL 
AND  CONCRETE  CO..  Freeport,  111.  A.  R.  Carter,  County 
Supt.   of  Highways.     Noted   Oct.   7. 

AVia  Cleveland — Contract  for  steel  bridge  across  Eau 
Pleine  River  awarded  to  WASSAU  IRON  WORKS,  Wassau, 
at  $12,989. 

Minn  St.  Paul— Contract  for  bridge  at  Surrey  St.  award- 
ed   to    ILLINOIS    STEEL   CO.,    at   $7,645. 

N  D.,  Montpelier— Contract  for  bridge  awarded  to  J.  JAR- 
DEEN,  Jamestown,  at  $S,000. 

Tex.,  Harrisburg— Horton  &  Horton,  at  $19,960,  submitted 
lowest  bid  for   bridge  in  Harris  County. 


Okln.,  Heaver — Contract  for  bridge  over  Cimarron  River 
for  Beaver,  Mead  &  Englewood  Railway  Co.,  awarded  to  J.  T. 
HARVEY,    Wichita.    Kan. 

Okln.,  Knid  —  Contract  for  constructing  and  repairing 
bridges  in  GarHeld  County  awarded  to  MONARCH  ENGI- 
NEERING CO.,   Falls  City,  Neb.,  at  $12,911.     Noted  Sept.   16. 


Col.i 

River  ;i 


>n    .liintn — Contract    for    bridge    across    Purgatory 
■lied   to   PUEBLO  BRIDGE  CO.,   at   $6,440. 


Idaho,  iloUe — Bids  were  received  Oct.  22  for  steel  bridge 
across  Lake  Hlver  at  McKeeth's  Ferry  as  follows:  Missouri 
Valley  Bridge  and  Iron  Co.,  Denver,  Colo.,  $19,860:  Coas 
Bridge   Co.,   Portland,   Ore.,   $20,000;   Midland   Bridge   Co..   $20,- 

750. 

WaNh.,  Walla  Walln — Contract  for  steel  bridge  awarded  to 

C.    L.    (',  l{A\'i:.^   at    $4,09  0. 

Ore..  Ileppner — GRANT-SMITH  &  CO.,  Henry  Bldg.,  Seat- 
tle, at  about  $10,000,  awarded  contract  for  steel  superstruct- 
ure of  bridge  for  Oregon-Washington  Railway  and  Navigation 
Co. 

Calif.,  LoH  AnseleH— MESMER  &  RICE,  231  Marsh-Strong 
Bldg.,  Los  Angeles,  awarded  contract  for  bridge  over  Castalc 
Creek,  at  $30,761,  and  for  bridge  over  south  fork  of  Santa 
Clara  River  at  $25,974. 

Calif.,  Sacramento — (Offlcial) — Bids  were  received  Oct.  1 
bv  State  Highway  Commission  for  bridge  in  Imperial  County 
as  follows:  Hol'land  Construction  Co..  San  Diego,  $15,600; 
Forest  Citv  Paving  &  Construction  Co.,  Live  Oak,  $17,885; 
Robert  Shearer  &  Co.,  Los  Angeles,   $28,748. 

Calif.,  San  Dieco— P.  H.  C.  SPARKS,  at  $7,380,  awarded 
contract  for  concrete  bridge  over  San  Elijo  Lago  on  State 
Highway  at  Ardift. 

Calif.,  Santa  Barbara — Contract  for  steel  bridge  across  Dos 
Pueblos  Creek  awarded  to  SECURITY  CONSTRUCTION  CO.. 
3710  South  Alameda  St.,  Los  Angeles,  at  $9,720;  reinforced- 
concrete  girder  bridge  across  Eagle  Canon  Creek  to  BOARD- 
MAN  CONSTRUCTION  CO.,  1107  Story  Bldg.,  Los  Angeles,  at 
$10,961. 

W.VTF.R     WORKS 
PropoMed    Work 

N.  Y.,  Glens  Fails — Citizens  defeated  proposition  to  install 
gravity  water  system.  Estimated  cost,  $270,000.  C.  E.  Perry, 
Albany.  Consult.   Engr. 

N.  Y.,  Ramapo — Ramapo  Mountains  Water  Power  and  Ser- 
vice Co..  recently  incorporated  with  capital  of  $150,000,  will 
build   water   distributing    plant. 

N.  .1.,  Glen  Rock  (Ridgewood  Post  Office) — Board  of  Public 
Utility  Commissioners  granted  permission  to  Glen  Rock 
Water  Works  to  make  extensions  to  water  system  and  install 
hydrants. 

N.  J.,  Ventor — Bids  will  be  received  until  Nov.  22  by  city 
for  supply  of  pumps,  air  compressors,  etc. 

Penn.,  Coatesville — Citv  will  proceed  with  construction  of 
Rock  Run  Water  Works.  Bonds  for  $185,000  voted  for  same 
two    years    ago. 

Penn.,Fleetwood — City  plans  to  install  water  system.  Esti- 
mated cost,   $10,000. 

Va.,  Mineral — Citv  plans  to  install  water  system.  Esti- 
mated cost,  $5,000.  W.  P.  Burch,  Clk.  of  Water  and  Light 
Com.  of  Business  Men's  Assoc. 

!V.  C,  Greensboro — See  item  under  "Sewers." 

La.,  Monroe — City  plans  to  issue  $500,000  bonds.  Part  of 
proceeds    will    be   used    to   improve    water    system. 

Tenn.,  Benton — Citizens  defeated  $10,000  bond  issue  for 
water  works.      Noted  Sept.   30. 

Miss.,  Pass  Christian — See  item  under  "Streets  and  Roads." 

Ohio.  Athens — City  plans  to  construct  water  system.  Esti- 
mated  cost,   $40,000. 

Ohio,   BTesvilie—(Ofiicial)— Citizens  defeated   $40,000   bonds 
water  system.     Noted  Sept.  30  and  Oct.  21. 

Ohio,  JanesWIie— Plans  being  prepared  for  enlarging  and 
relining  two  city  reservoirs.     Estimated  cost,  $25,000. 

Ohio,  Sandusky— Bonds  for  $8,300  will  be  sold  for  improv- 
ing water  system. 

Ohio,  Shaker  Heights— (Cleveland  post  office)— Bids  will  be 
received  by  C  A.  Palmer,  Village  Clk..  First  National  Bank 
Bldg.,  Cleveland,  until  noon,  Nov.  30,  for  10-in.  water  mam  in 
South  Woodland  Rd. 

Ind.,  Shoals— See  item   under  "Light,   Heat  and  Power." 

Mich.,  Albion— Election  will  be  held  Dec.  14  to  vote  on  _$10, 
000    bonds    for    completing    municipal 


for 


Noted 


Nov 


ater    system. 

voted    $285,000 


Mich.,  Menomonince  —  (Official)  —  Citizens 
bonds  for  either  purchase  of  property  of  Meno 
Co    or  construction  of  municipal  water  system. 

Mich.,  Tecumseh— Board  of  Trade  interested  in  formation 
of  corananv  to  be  known  as  Tecumseh  and  District  Water- 
works Corporation,  who  plan  to  install  water  system.  Esti- 
mated cost.   $25,000. 

Ill  West  Frankfort— Bids  will  be  received  by  O.  Dorris, 
City  Clk     until  Nov.  22.  for  municipal  water  system. 

Wis.,  Madison— M.  E.  Layne.  of  Layne  &  Bowler  Co  Hous- 
ton Tex  ;  retained  to  survey  water  system  and  submit  a  plan 
for 'development  of  the  artesian   water  supply. 

Wis.,  Madison— University  of  Wisconsin  has  had  Prelim- 
inary plans  prepared  for  improving  pumping  station.  Esti- 
mated cost.  $20,000. 

Wis.,  Melrose— Bids  will  be  received  by  Z.  P.  Gilbert.  Vil- 
lage Clk..  until  Dec.  1,  for  water  system. 
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^ViH.,  SheborKHD — City  Commissioners  contemplate  install- 
ing 300  hp.  high  pressure  boiler  and  12,000,000  gal.  high  duty 
pumpin^    station. 

Io>vn,  HolNtein — See  item  under  "Sewers." 

luna.  Movllle — Citizens  voted  $6,000  bonds  (or  water  sys- 
tem. 

lona.  AVnverly — Bonds  for  $50,000  voted  to  purchase 
electric-light  plant  and  construct  sewage-disposal  plant  and 
water   system. 

Minn.,  St.  C-lonil — Bids  will  soon  be  received  for  13.000  ft. 
of  G-in.  iron  water  pipe. 


Mont.,  Brondview — Bids  will  soon  be  received  for  water 
system.     Estimated  cost,  $30,000. 

-gal.     filtration 

Mont.,  Roundup — Contract  will  soon  be  awarded  for  exten- 
sion of  water  mains  along  various  streets  in  District  No.  13. 
Estimated   cost.   $10,000. 

Ark..  Piseott — City  has  issued  $40,000  for  proposed  water 
system.     A.  C.  Moore,  Joplin,  Mo.,  Consult.  Engr. 

Tex.,  .Vliee — City  plans  to  extend  water  mains  about  30 
blocks  and   install  about   30  fire  plugs. 

Tex.,  Beeville — Bartlett  &  Ranney,  Consult.  Engr.,  San 
Antonio,  retained  to  prepare  plans  for  water  svstem  and  elec- 
tric-light plant.  Estimated  cost  between  $20,000  and  $30,000. 
Noted  Sept.   23. 


Tex.,  San  Vngelo — Plar 
Water.  Light  and  Power  C 
electric-light  plant.      Estin 


s  being  considered  by  San  Angelo 
0.  for  improving  water  system  and 
lated   cost,   $50,000. 


-Bonds  for  $6,000  voted  for  extending  water 

Okla.,  Cleveland — Election  will  soon  be  held  to  vote  on 
$125,000  bonds  for  water  system.  A.  C.  Moore,  Joplin,  Mo., 
Consult.    Engr. 

Okla.,  Clinton — Plans  being  prepared  by  Benham  Engi- 
neering Co.,  Colcord  Bldg.,  Oklahoma  City,  for  water  works. 
Noted  Oct.   14. 

r«Io.,  Boulder — City  plans  expenditure  of  $6,000  for  im- 
proving  water   system. 


Colo.,  Plattevllle — Plans  prepared  by  L.  L.   Stimson,  Greel- 
ing,      for     water     system.        Estimated     cost,      $20,000.       Noted 


Bho,  Dubois — D.  T.  Murphy,  Pocatello,  plans  to  install 
(Stem  and  electric-light  plant. 


Wash..  Xoak.saek — L.  A.  Sorber,  Nooksack,  has  applied  for 
water  rights  to  construct  two  water  systems  to  supplv  the 
towns  of  Nooksack  and  Everson.  Estimated  cost,  $10,000 
each. 

Wash.,  Ridgefield — Citizens  voted  to  issue  $11,000  bonds  for 
water   system.      Noted    Sept.    30. 


Cnlif.,  Imperial — See  item  under  "Sewers." 

Cnlif.,  Onkdale — South  San  Joaquin  Irrigation  District 
plans  to  build  reservoir.     Estimated  cost,   $300,000. 

Calif.,  San  Franeisco — City  will  install  water  main  and 
water  tank  in  University  Mound  District.  Estimated  cost, 
$4,000. 

Calif.,  San  Franeinco — Bids  will  be  received  by  Supervisors' 
Finance  Committee  until  Dec.  6  for  purchase  of  $43,287,000 
bonds  for   Hetch  Hetchy  project. 

Calif.,  Stoekton — Plans  prepared  for  improving  pumping 
station  of  Pacific  Gas  and  Electric  Co.,  at  Sonora  and  East  St. 
Estimated  cost,   $25,000. 

Jf.  B.,  St.  .\ndren-8 — Town  Council  plans  to  extend  water 
system.     Estimated   cost  between  $20,000  and  $30,000. 

Bids  In  and  Contracts  Awarded 

Conn.,  Hartford — Bids  received  Nov.  1  by  Board  of  Water 
Commissioners  tor  clearing  and  grubbing  Nepaug  Reservoir, 
(a)  northern  section,  (b)  southern  section,  as  follows:  L.  I. 
Fletcher,  Akron,  Ohio,  (a)  $25,670,  (b)  $22,745;  P.  T.  Ley  Co., 
Springfield,  Mass.,  (a)  $26,720,  (b)  $21,895;  Roberts  Construc- 
tion Co.,  Fitchburg,  Mass.,  (a)  $24,990;  Davis  &  Brock,  Brook- 
line.   Mass.,    (b)    $23,450.     Noted   Oct.    21. 

N.  .1.,  Bayonne — Board  of  Commissioners  has  awarded  con- 
tract to  CHARLES  T.  K.VVAN.VUGH,  INC.,  for  water  system 
in    22d   St.      Estimated    cost,    $10,999. 

X.  J.,  Peapaek — Contract  for  water  system  awarded  to 
H.  C.  BROOKS  CO.,  Martinsburg,  W.  Va.,  at  $45,000.  Noted 
Sept.    9   and   Oct.    14. 


lona,  Hnmbolt — Contract  awarded 
BRIDGE  AND  IRON  CO.,  Des  Moines, 
Noted   Aug.    26 


to      DES      MOINES 
for    water    system. 


Iowa,  Kenanha— MIDWEST  ELECTRIC  CO..  Omaha,  Neb., 
at    $4,755,    awarded    contract    for    distribution    plant. 

Iowa,  Perry — Contract  awarded  to  MERKLE-HINES  MA- 
CHINE CO.,  for  pump  for  water-works.    Estimated  cost,  $5,100. 

Minn.,  St.  Paul — Contract  for  laying  pipes  on  Third  Ave. 
*''P'1.„^*'"''^  ^t-  S"  awarded  to  O'NEIL  &  PRESTON,  St.  Paul, 
at  $25,400. 

Kan.,  Newton — Contracts  for  improvements  to  water  sys- 
tem awarded  as  follows:  MURRAY  IRON  WORKS,  Burling- 
ton, Iowa,  at  $8,175  for  generating  engines;  H.  R.  WORTH- 
INGTON,  92S  Scarritt  Bldg.,  Kansas  City,  Mo.,  at  $9,636,  for  3.- 
000,000-gal.  Corliss  pump  in  engine  and  at  $5,790,  for  two  deep 
well   pumps. 

§:  D.,  Dallas — Contract  for  water  system  awarded  to  C.  H. 

GREEN  &   CO.,  at   $10,000.     Noted   Oct.   14. 

Mo.,  Gallatin — Contracts  for  water  works  and  electric  light 
improvements  awarded  to  WESTINGHOUSE  CO.,  for  75  k  v  a 
generator,  exciter  and  switchboard  with  equipment  and  sta- 
tion wiring;  AMERICAN  WELL  WORKS,  tor  two  centrifugal 
pumps  with  20  hp.  motors;  AMERICAN  CAST  IRON  PIPE 
CO..  for  150  tons  4  in.  c.-i.  pipe  and  10,000  lb.  special  castings: 
MERKLE-HINES  MACHINERY  CO.,  for  fire  hydrants,  hub- 
end  connections,  gate  valves  and  valve  boxes;  GEORGE 
TOMLINSON,  for  power  house,  pump  and  engine  foundations, 
concrete  storage  reservoir  and  repair  to  well;  F.  D.  MARTIN 
CONSTRUCTION  CO.,  for  all  pipe  valves,  fittings  for  pumps 
at  power  house  and  well. 

Mo..  Kansas  City--Contract  for  intake  for  pumping  station 

AND    IRON    CO., 

Ark.,  Heher  Springs — Contract  for  water  system  awarded 
to  INLAND  CON.STRUCTION  CO.,  Chandler,  Okla..  at  $50,800. 
Noted  Oct.   2S. 

AVash.,  Hillyard — .\11  bids  received  for  water  tanks  rejected 
as  too  high.  Sawyer  Bros.,  Spokane,  Consult.  Engr.  Noted 
Aug.   12  and   19. 

Ore.,  Amity — (Official) — Contract  for  water  system  award- 
ed to  J.  P.  O'NEILL,  Portland,  at  $9,777.  Noted  Sept.  30  and 
Oct.    28. 

SEWERS 
Proposed  Work 

Mass.,  Boston — (Roxbury)  —  (Official) — Bids  will  be  re- 
ceived by  E.  P.  Murphy,  Comr.  of  Pub.  Wks.,  City  Hall  Annex,. 
until  noon,  Nov.  12.  for  pipe  sewers  and  drains  in  Randall 
St.,   Roxbury. 

Mass.,  Boston — (West  Roxbury)  —  (Official) — Bids  will  be 
received  by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  511  City  Hall 
Annex,  until  noon,  Nov.  12,  for  sewerage  works  in  Pleasant, 
Dent,  Ivory  and  Perham  St..  West  Roxbury. 

Mass.,  Boston — (West  Roxbury )  — (Official) — Bids  will  be 
received  by  E,  F.  Murphy,  Comr.  of  Pub.  Wks.,  City  Hall  An- 
nex, until  noon,  Nov.  IS,  for  sewerage  works  in  Woodman, 
Custer,  Ballard,  Bardwell,  Hathaway,  Center  and  Aldworth 
St.   and   Dunster  Road,   West   Roxbury. 

Mass.,  Boston — (Official) — Bids  will  be  received  by  E.  P. 
Murphy,  Comr.  of  Pub.  Wks.,  City  Hall  Annex,  until  noon, 
Nov.  15,  for  sewer  work  in  Canal  St. 

Mass.,  Boston — Appropriation  of  $26,000  for  sewers  on 
North   Beacon   St.    approved   by   Mayor. 

Mass.,  Boston — Bids  will  be  received  bv  Metropolitan  Wa- 
ter and  Sewerage  Board,  1  Ashburton  PI.,  until  1:30  p.m.,  Nov. 
12,    for    Metropolitan    Sewerage   Works. 

Mass.,  Brisbton — City  plans  to  install  sewers  in  North 
Beacon  St.  between  Cambridge  and  Market  St.  Estimated 
cost,  $26,000. 

N.  Y.,  Oneonta — City  contemplates  sewage-disposal  plant. 
Estimated  cost,  $45,000.     F.   M.   Gurney,   City   Engr. 

IV.  Y..  Patchoj^ue — City  plans  an  expenditure  of  $116,000  for 
sewer  work.  C.  Potts,  30  Church  St.,  New  York,  Consult. 
Engr. 

IV.  J.,  Atlantic  Highlands  —  Council  instructed  by  State 
Board  of  Health  to  in.stall  sewage-disposal  plant.  Citizens 
voted  to  appropriate  $25,000  bonds  for  extension  of  sewers 
within   borough    limits. 

N.  J.,  Camden — Bids  will  be  received  by  Highway  Depart- 
ment until  8  p.m.,  Nov.  15,  tor  sewers  in  Pulaski,  Ninth,  29th 
and    30th   St.,    .Sherman   and   Arthur   Ave.   and   Park    Blvd. 

IV.  J.,  East  Oransre — City  considering  plans  for  joining  Pas- 
saic Vallev  sewerage  svstem,  including  Orange  and  Montclair. 
Estimated  cost  from  $550,000  to  $900,000.  Hering  &  Gregory, 
170   Broadway.   New   York,   N.   Y.,    Engr. 

N.  J.,  Ocean  Grove — (Official) — Bids  will  be  received  at 
office  of  Neptune  Township  Committee,  75  South  Main  St., 
until  S  p.m.,  Nov.  22,  for  about  10,800  lin.  ft.  of  citrifled  pipe 
sewers.      (See  adv.) 

IV.  J.,  Perth  Aniboy — City  Council  contemplates  new  sewer 
systems  in  Cornell  St.  and  Compton  Ave.  Wilbur  La  Roe,  City 
Clk. 

N.  J.,  Trenton — Ordinances  have  been  passed  authorizing 
construction  of  sewers  Nos.  642,  643  and  637  in  Emmett,  Park 
and    Home    Ave. 

Penn.,  Allentown — C.  D.  Wierbach,  City  Engr..  estimated 
cost  of  sewei-  svstem  and  sewage-disposal  plant  on  Koehler 
Farm   at   $1,318,250. 

Penn.,  Columbia — (Official)  —  Citizens  defeated  $100,000 
bonds  for  sewer  system.     Noted  Oct.  28. 

I'enn..  GreensburK  —  City  contemplates  sewage-disposal 
plant.     J.   J.   Neel,   City   Engr. 

Penn.,  Harrisburg — (Official) — Bids  will  be  received  by 
Samuel  B.  Rambo,  .Supt.  of  Pub.  Grounds  and  Bldg.,  until  2 
p.m.,  Nov.  23,  for  sewer  outlet  from  Pennsylvania  State  Cap- 
itol and  Library  Buildings  to  connect  with  brick  sewer  at 
Third  and   State   St. 

Penn.,  Parnassus — Chester  &  Fleming,  Engr.,  Pittsburgh, 
retained  to  prepare  plans  for  sewage  system  and  sewage  dis- 
posal  plant. 


November  11,  1915 


E  N  G  I  N  !•:  ]<:  R  I  N  G     N  K  W  S 


299 


I 


Sld.,  Baltlmure — Sewerage  Commission  asked  City  Con- 
troller for  appropriation  of  $200,000   for  sewer  worlc   in   1916. 

N.  C,  tireeuHliuro — Election  will  be  held  Dec.  14  to  vote  on 
$75,000  bonds  for  improving  and  extending  sewers  and  water 
system. 

(ia.,  Atlautn — City  contemplates  sewer  system  in  Bucl<head 

District.      I'Istimateil    cost.    $50,000. 

Pla.,  KiiNtlH — Isham  Randolph  Co.,  Chicago,  111.,  preparing 
plans  for  sewerage  system,  including  ImhofE  tank.  Esti- 
mated    cost,     $20,000. 

preparing 

Tenn.,  Camden — City  plans  to  construct  sewer  system  dur- 
ing 1916. 

Ky„  Lexineton — (Official) — Citizens  voted  $.'!.')0.00n  bonds 
for  sewer  system.     James  J.  O'Brien,  City  Clk.     Noted  Sept.  16. 

Ky.,  Lexinsrton  —  Ordinance  passed  by  City  Commission 
authorizing  construction  of  sanitary  sewers  and  paving 
several   streets   in   Forest  Hill.     J.  O'Brien,   City  Clk. 

Ohio,  Canal  Dover — City  contemplates  sewage-disposal 
plant  about  one  mile  south  of  Canal  Dover.  Estimated  cost. 
$60,000.     G.  E.  Arnold.  Broadway,  New  Philadelphia,   Engr. 

Ohio,  ColiimhuM — Bids  will  be  received  until  Dec.  1  by 
George  A.  Borden.  Dir.  of  Pub.  Serv.,  for  motor-driven 
centrifugal   pump  at   East  Side   sewage   pumping  station. 

Ohio.  Columbus — (Official) — Bids  will  be  received  by  G.  A. 
Borden,  Dir.  of  Pub.  Serv.,  until  noon.  Nov.  23,  for  Frames 
Ave.    relief   sewer. 

Ohio,  Dayton — City  plans  sewer  district  in  Dry  Hollow 
Centers.  Estimated  cost,  $200,000.  Harrison  P.  Eddy.  Consult. 
Engr. 

Ohio,  Elyria — Plans  being  considered  by  City  Council  for 
three   large   storm   sewers.     Estimated   cost,   $150,000. 

Ohio,  Iiaiienood — Bids  w^ill  be  received  by  E.  M.  Cook,  Dir. 
of  Finance,  until  noon,  Nov.  15,  for  sale  of  $9,270  bonds  for 
sewer  in  Louis  Drive. 

Ohio,  Xew  Comerstown — Citv  contemplates  sewage-dis- 
posal   plant.      Estimated    cost.    $60,000.      E.    Beaty,    City    Engr. 

Ohio,  SprinKfleld — (Official) — Bids  will  be  received  by  C.  E. 
Ashliurner,  City  Mgr..  until  noon.  Nov.  15,  for  constructing  a 
number  of  sewers  in  various  streets. 

Ohio.  Toledo — Bonds  for  $60,070  sold  for  five  miles  of 
sewers  in  Home  Acres,  West  Toledo.     Noted  Oct.  2S. 

Ohio,  Urich.s>-ille — Plans  v:\U  soon  be  prepared  for  sewage- 
disposal  plant  to  be  used  jointly  by  Urichsville  and  Dennison. 
Estimated  cost,  $75,000.  (Seorge  E.  Arnold,  Broadway,  New 
Philadelphia.   Engr. 

Ohio.  Xenia — (Official) — Bonds  for  $60,000  sold  for  sewage- 
disposal  plant.     Noted  Oct.   14. 

Ind..  Indianapolis — Board  of  Works  plans  to  construct  sew- 
ers in  Meridian,  Madison  and  State  St.  Estimated  cost,  $16,- 
000. 

Ind..  LoKansport — Bids  will  be  received  some  time  next 
spring  for  sewers  in  eastern  section  of  city.  Estimated  cost, 
$350,000.     Noted  Aug.   19   and   26. 

Mich..  Hancock — (Official) — We  have  been  informed  that 
city  will  do  nothing  at  present  time  in  regard  to  new  sewer 
system  as  stated   in  our   issue  of  Oct.  21. 

III.,  McHcnry — City  plans  to  install  sewer  system.  Esti- 
mated   cost,    $8,090. 

AVis.,  Racine — Board  of  Public  Works  estimates  cost  of 
sewers  in  district  bounded  by  Herrick  Ave.,  12th  St.,  Wash- 
ington Ave.  and  Washington  Park  at  $14,020. 

AVis.,  Superior — City  plans  an  expenditure  of  $35,000  for 
sewer  work. 

lona,  Holatein — Citizens  voted  $18,000  bonds  for  sewer  and 
water   systems.      A.   G.   Merkley,   City    Recdr. 

lona,  AVaverly — See  item  under  "Water  Works." 

Minn.,  Duluth — Citv  contemplates  sewer  in  56th  Alley  from 
Main  to  Nicollett  St. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  by  August 
Hohenstein,  Pur.  Agt.,  Courthouse  and  City  Hall,  until  10:30 
a.m..  Nov.  15,  for  sewer  on  Page  St.  between  Andrew  St.  and 
Brown  Ave. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  by  August 
Hohenstein.  Pur.  Agt..  Courthouse  and  City  Hall,  until  10:30 
a.m.,    Nov.    15,    for    sewer    on    Carroll   Ave. 

Kan.,  Larned — Preliminarv  plans  being  prepared  by  Black 
&  Veatch,  Engr.,  Kansas  City,  Mo.,  for  storm  sewers.  Esti- 
mated  cost.    $80,000. 

Kan.,  Liberal — Plans  being  prepared  by  E.  T.  Archer  &  Co.. 
Engr.,  Kansas  Citv.  Mo.,  for  sewer  system  and  sewage  dis- 
posal  plant.      Estimated    cost,    $35,000. 

Kan.,  IVeodesha — Plans  being  prepared  by  Black  &  Veatch, 
Engr.,  Kansas  Citv.  Mo.,  for  sewage-disposal  plant.  Esti- 
mated  cost.    $50,000. 

Kan.,  Oshorn — Preliminary  plans  being  prepared  by  Black 
&   Veatch,    Engr.,   Kansas   City,   Mo.,    for   storm    sewer. 

IV.  D.,  Mandan — Report  submitted  estimated  cost  of  in- 
stalling drainage  system  in  portion  of  city  at  $16,131.  Black 
&   Griffin,    Engr. 

Ark.,  Nashville — See   item  under  "Water  Works." 

Tex.,    Austin — See    item    under    "Streets    and    Roads." 

Tex.,  E^nnis — Plans  being  prepared  by  N.  "Werenskoild, 
Consult.    Engr..    Dallas,    for  sewage-disposal   plant. 

Tex.,  Houston — Citizens  voted  $1,000,000  bonds  for  sanitary 
sewers   and    sewage-disposal    plants. 

Tex.,  Lancaster — Plans  are  being  prepared  for  sanitary 
sewer  system.  Estimated  cost,  $15,000.  H.  E.  Rawlins.  City 
Secv.      Noted   Oct.    21. 


"Tex.,  Temple — City  Commissioners  authorized  extension  of 
sanitary  sewer  mains  in  northwestern  section  of  city  6.000  ft. 

Okln.,  iMuMkoKee — Bids  will  be  received  about  Dec.  1  for 
sanitary  sewer  system.  Estimated  cost,  $23,000.  E.  F.  Peter- 
son. City   Engr.     Noted  Oct.  14. 

Mnsh.,  Senttle — Report  submitted  to  City  Council  estimat- 
ing cost  of  .-iuweis  in  West  and  North  50th  St.  at  $68,619. 

Ore.,  Portland — .\1I  bids  for  reconstructing  wood  box  sewer 
in  Mill  and  Water  St.  rejected.  New  bids  will  be  received. 
Noted  Oct.   28. 

Ore  Portland — City  Council  rejected  all  bids  for  sewer  in 
Hall  St.     New  bids  will  be  received. 

Calif.,  Imperial — Election  will  soon  be  held  to  vote  on 
$100,000  bonds.  Part  of  proceeds  will  be  used  for  improv- 
ing sewer  and  water  systems. 

Calif.,  LoM  AnKeles — City  plans  to  construct  sewers  in 
Meridian,   Ardmore,   Van    Ness   and   57th    St. 

Calif.,  LoM  .tniceleH — Plans  being  prepared  for  north  outfall 
sewer  system.      Estimated  cost.   $2,000,000. 

Calif.,  Oak  Park — .Toseph  E.  Tempest,  Engineering  Dept.. 
will   prepare   plans   for   six    miles   of  sewers. 

Calif.,  Santa  Monica — (Official) — Election  will  be  held  Dec. 
7   to   vote   on   $250,000   bonds   for   storm   sewer   system.     Noted 

Calif.,  Stockton — City  Engineer  estimates  cost  of  sewers 
in  Homestead.  Kidd's,  Mark's.  Lane's  and  Sunset  Addition  and 
Vischer  Tract  at  $32,844. 

X.  B.,  St.  John — Extension  of  water  and  sewage  mains  on 
Portland  PI.  recommended  by  R.  W.  Wigmore,  Comr. 

Ont.,  Ottawa — Bids  will  be  received  some  time  in  January 
for  supply  of  catch  basin  covers.  Estimated  cost,  $10,000 
P.   C.  Askwith.   Engr. 

Man.,  Beverly — City  plans  to  improve  sewage  system  and 
sewage   disposal    plant.      Estimated   cost.    $15,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Bridcennter — John  E.  Palmer.  Old  South  Bldg.. 
Boston,  at  about  $6,000  submitted  lowest  bid  for  sewer  sys- 
tem.    Noted  Nov.  4. 

R.  I.,  AVoonsocket — (Official) — Brien  &  Bonvier.  Woon- 
socket.  at  $4,715,  submitted  lowest  bid  for  surface  water 
drain  in  Carrington  Ave.  and  Maple  St.     Noted  Oct.   28. 

IV.  Y.,  Greenwich — (Official) — John  D  Dower.  Ballston  Spa, 
at  $4,237,  submitted  lowest  bid  for  sewers  in  Elm  Ave.,  Main 
and   Bridge   St.      Noted   Oct.    28. 

IV.  Y.,  Hudson — Contract  for  sewer  system  at  Fair  Ground 
Blvd.  awarded  to  GREEN-STAR  ENGINEERING  CO.,  Phila- 
delphia, Penn. 

IV.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Lowest  bids  received  Nov.  5  for  tunnel  relief  sewer  in  West 
46th  St.  were  as  folloivs:  Frazer  &  Burchenal.  SO  Maiden 
Lane,  $259,013;  Battery  Engineering  and  Construction  Co.,  17 
Battery  PI.,  $292,438;  James  O'Leary,  $283,872.     Noted  Oct.  21. 

ST.  J.,  Atlantic  Hi»hlnnds — (Official) — Contract  for  2',i, 
miles  of  S-  to  19-in.  sewer  awarded  to  R.  W.  .^iMITH  COR- 
PORATION. 30  Church  St.,  New  York,  N.  T.,  at  $15,401.  Noted 
Oct.   28. 

X.  J.,  Hightstown — Contract  for  six  car  loads  of  S-in.  sewer 
pipe  awarded  to  SH.4NGLE  &  HUNT;  contract  for  installing 
same  awarded  to  MARTIN  NOLAN,  A.  P.  DEVLIN  and  DAVID 
EXCEL. 

Md.,  Baltimore — Thomas  Mullen,  3002  Greenmount  Ave.. 
Baltimore,  submitted  lowest  bid  for  lateral  sewers  under  Con- 
tract No.  163.  Calvin  W.  Hendrick,  904  American  Bldg.,  Ch. 
Engr.  Sewage  Comn. 

Ohio,  Cincinnati — Contract  for  sewer  in  Culvert  St.  award- 
ed to  THURBER  &  BROWNING  CO.,   Cincinnati,  at  $6,861. 

Ohio,  Kent — ■^aLLI-^iM  HUNT  &  SONS  Co.,  Akron,  at  $11,- 
555,   avi-arded    contract    for   trunk    sewer. 

Ohio,  Mansfield — Carl  Weiss,  Peru.  Ind.,  at  $6,667,  sub- 
mitted io^\'  bid  for  trunk  line  sewer  in  District  No.  1. 

Ohio,  Mansfield — Bids  were  received  Oct.  22  for  improving 
sanitary  sewage  disposal  plant  as  follows:  Ohio  Valley  Con- 
struction Co.,  $74,055;  David  Lowensohn,  $79,218;  L.  Wide- 
son,    $81,080. 

Ind.,  Muncie — Contract  for  sewer  in  Main  St.  from  Lincoln 
St.  to  within  15-ft.  of  Jlacedonia  Ave.  and  sewer  in  Seymour 
St.  from  Vine  St.  to  within  20-ft.  of  Hackley  St.  awarded  to 
WILLIAM  M.   BIRCH  CO. 

III.,  Chicago — Bids  received  Oct.  2  for  Calumet-Sag  channel 
for  Sanitary  District  from  James  O.  Hevworth.  at  $720,171 
for  Contract  No.  13,  A.  Guthrie  &  Co.,  at  $828,823  for  Con- 
tract No.  14.     Noted  Oct.  7. 

Wis.,  .^ppleton — Contract  for  Atlantic  St.  trunk  sewer 
awarded  to  C.  R.  MEYER  \r  SON  CO.,  Oshkosh,  at  $20,252. 

Wis.,  .^.ppleton — Contract  for  segmental  block  sewer 
awarded  to  WEGENBURG  &  BLAKE,  Appleton.  at  $29,915. 

AVis.,  Fond  du  Lac — Contract  for  sewers  in  Washington, 
Morris.  Ruggles.  West  Cotton  and  East  St.  awarded  to  A. 
KRUEGER,  Fond  du  Lac.     Noted  Oct.  21. 

Iowa,  .\lKona — (Official) — Contract  for  sewers  in  various 
streets  awarded  to  MOORE-SIEG  CONSTRUCTION  CO.,  Wa- 
terloo,   at    $17,416.      Noted    Sept.    30    and    Oct.    14. 

Iowa,  Elliott — Contract  for  sanitary  sewers  awarded  to 
WILLIAM  S.  DOLL,  Omaha.  Neb.,  at  $5,744.     Noted  Oct.   14. 

Iowa,  Jefferson — Contract  for  laying  tile  ancl  sewer  pipe, 
catch  basins,  etc.,  awarded  to  DE  LONG  CONSTRUCTION 
CO..  Terrill,  at  $55,206. 

Iowa,  Oeden — Contract  for  sewer  system  awarded  to  .\. 
DOBSON   CO..   Lincoln.   Neb.,   at   $37,909. 

Iowa,  Oeden— ZITTEREL  &  SULLIV,\N.  'Webster  City,  at 
$10,000.   awarded   contract   for   sewage  disposal   plant. 
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Knn..  Atchison — Contract  for  sewer  at  State  Soldiers'  Or- 
phans' Home  awarded  to  INTER-MOUNTAIN  BRIDGE  CO.. 
Tecumseh,  Neb.,   at  $5,986. 

X.  D„  Grnnd  Forks — (Official) — Contract  for  lateral  sewer 
No.  16  and  17.  District  5,  awarded  to  GRAND  FORKS  CON- 
CRETE CO.,  Grand  Forks. 

Mo.  St.,  Joseph— Contract  for  sewers  in  District  No.  27 
awarded   to  E.   F.   MIGNERY. 

Ark.,  Heher  Springs — Contract  for  sewer  system  awarded 
to  INLAND  CONSTRUCTION  CO.,  Chandler,  Okla.,  at  $33,000. 
Noted  Sept.    2. 

Tex..  Bennmont^Contract  awarded  to  H.  W.  CARDWELL 
CONSTRUCTION  CO.,  Texarkana,  at  $21,717  for  sanitary 
sewers. 

Tex.,  Beeville — Contract  for  sewer  system  awarded  to  EU- 
GENE CAMPBELL..  Ft.  'VVorth,  25.670  lin.ft.  of  pipe  to  SAN 
ANTONIO  TEXAS  CO.     Estimated  cost,   $15,000. 

Tex.,  Dallas — City  Commissioners  rejected  all  bids  for  san- 
itary sewer  main  between  Zang's  Blvd.  and  Winnetka  Ave.  in 
Oak"  Cliff. 

Iilaho.  Idaho  Falls — (Official) — Oren  &  Lindstrum,  Butte, 
Mont.,  at  $17,600,  low  bidder  for  16,000-ft.  of  8-  12-  and  15-in. 
vitriflert    sanitary    pipe    sewers. 

Utah,  Ojrdeii — Contract  for  sewer  in  District  No.  12S 
awarded   to   J.    P.   O'NEIL   CONSTRUCTION   CO.,   at   $5,740. 

Wash.,  Seattle — D.  Parisi  Co.,  1506  16th  Ave.,  Seattle,  at 
$9,531,  submitted  lowest  bid  for  sewers  in  North  and  West 
49th    St. 

Ore.,  Enterprise — Contract  for  lateral  sewers  awarded  to 
JAMES  KENNEDY,  Portland,  at   $18,652.     Noted  Aug.   12. 

Calif..  Daiy  City — Contract  for  sewer  work  awarded  to  W. 
J.  TOBIN,  at  about  $5,000. 

Calif.,  Sausalitfi — (Official) — Contract  for  sewer  work  in 
District  F  awarded  to  MEAFEY  &  TOBIN,  735  Filbert  St., 
Oakland,  at  $11,026.  Leonard  R.  Hohl,  Town  Engr.  Noted 
Aug.   12. 

<tue.,  St.  .\grathe-des-Monts — (Official) — L.  Beauchamp,  at 
$12,500.  submitted  lowest  bid  for  sewer  system  and  sewage- 
disposal    plant. 

Man.,  The  Xarrows — See  item   under  "Water  Works." 

«;arb.\oe 

Proposed    Work 

Kan.,  Wichita — R.  A.  Br.anson  contemplates  building  two- 
story,   25x60-ft.  dessicating  plant.      Estimated  cost,   $10,000. 

Xeb..  Lincoln — City  contemplates  $10,000  bond  issue  for 
garbage   disposal   plant. 

Bids   In  and   Contracts  Awarded 

Penn.,  Philadelphia — Morris  L.  Cooke,  Dir.  of  Pub.  Wks., 
received  following  bids  for  collection  and  disposal  of  garbage 
for  1916,  District  No.  1 — A.  J.  A.  Mullen,  $39,700;  District  No. 
1-B,  James  Irwin,  $121,800;  District  No.  2,  Edwin  H.  Vare, 
$255,000;  District  No.  3,  Edwin  H.  Vare,  $310,000;  District 
No  4-A,  Howard  D.  Ruch,  $125,000;  District  No.  4-B,  Thomas 
L.  Flannagan.  $9,600;  District  No.  5,  J.  D.  Dorney,  $157,800; 
District  No.  6,  Estate  of  D.  McMahon  ,$157,900.  Collection 
of  rubbish  and  ashes  as  follows:  District  No.  1-A,  James  A. 
Mullen,  $44,900;  District  No.  1-B,  James  Irwin,  $55,800;  Dis- 
trict Nos.  2  and  3,  Edwin  H.  'Vare,  $80,000  and  $90,000,  respec- 
tively; District  No.  4-A,  Frank  Curran,  $65,000;  District  No. 
4-B,  Thomas  L.  Flannagan,  $77,800;  District  No.  5,  Frank 
Curran,  $63,780;  District  No.  6,  Estate  of  D.  McMahon, 
$97,850. 

Ga.,  Angnstn — Contract  for  garbage  incinerator  awarded 
to  T.  O.  BROWN  &  SON.     Estimated  cost,  $10,000. 

Ohio,  Akron — (Official) — Contract  for  removal  of  garbage 
to  Akron  garbage  disposal  plant  awarded  to  CHARLES  H. 
WATTERS,   at    $3.12    per    ton.      Noted   Oct.    21. 

Mich,,  Ishpeming — (Official) — Contract  for  garbage  incin- 
erator awarded  to  McGUIRE  HUNTER  INCINERATOR  CO., 
at  $S,S85.     Noted  Oct.    14. 

Wash.,  Seattle— Seattle  Cedar  Lumber  Mfg.,  Ballard, 
awarded  contract  to  SEATTLE  BOILER  WORKS  for  incin- 
erator. 

.STREETS  AND  ROADS 
Proposed    AVork 

Mass.,  Boston — (Dorchester) — (Official) — Bids  will  be  re- 
ceived bv  E.  F.  Murphv,  Comr.  of  Pub.  Wks.,  until  noon,  Nov. 
16,  for  asphalt  or  bitulithic  pavement  in  Fernboro  St.  from 
Lawrence   Ave.    to   Intervale   St.,    Dorchester. 

Mass.,  Boston — (Dorchester) — (Official) — Bids  will  be  re- 
ceived bv  E.  F.  Murphy.  Comr.  of  Pub.  Wks.,  until  noon,  Nov. 
16,  for  asphalt  or  bitulithic  pavement  in  Mendon  Park  from 
Upland  Ave.  to  Bourneside  St.  and  in  Harwood  St.  from  Wil- 
lowwood    to   Lucerne   St.,    Dorchester. 

Mass.,  Boston — (West  Roxbury)  —  (Official) — Bids  will  be 
received  by  E.  F.  Murphy.  Comr.  of  Pub.  Wks.,  until  noon, 
Nov.  16,  for  asphalt  or  bitulithic  pavement  in  Kittredge  St. 
from  Cornell  to  Beech  St.,  West  Roxbury. 

Mass.,  Briehtnn — City  plans  to  improve  North  Beacon  St. 
between  Cambridge  and"  Market  St.     Estimated  cost,   $63,000. 

R.  I.,  IVarraBnn.sett  Pier — Town  appropriated  $5,000  for  ma- 
cadamizing South  Pier  Rd. 

Conn.,  Manchester — Plans  being  considered  for  improving 
Main  St.     Estimated   cost,   $15,000. 

Jf.  Y.,  Buffalo — City  plans  to  pave  Evelyn  Ave.  and  Galves- 
ton PI.  and  rt-pave  East  North  St. 

N.  v..  New  York — (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  bv  Douglas  Mathewson,  Borough  Pres., 
Municipal  BIdg.,  Crotona  Park.  177th  St.  and  Third  Ave., 
until  10:30  a.m..  Nov.  16,  for  furnishing  and  delivering  2.500 
cu.yd.  of  grits  and  repairing  asphalt-block  pavement  and  set- 
ting curb  on  various  streets  of  the   borough. 


IV.  Y.,  Xen-  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  by  Maurice  E.  Connolly.  Borough  Pres., 
Borough  Hall.  Fifth  St.  and  Jackson  Ave..  Long  Island  City, 
until  11  a.m..  Nov.  18,  for  furnishing  and  delivering  to  Bureau 
of  Highways  3,000  cu.yd.  of  broken  stone  and  screenings  ot 
trap  rock  and  improving  a  number  of  streets  and  avenues  of 
the  borough. 

X.  J.,  Bloomtield — Bids  will  be  received  bv  R.  F.  Davis. 
Town  Clk.,  until  8  p.m.,  Nov.  15,  for  12,000  liri.ft.  of  5-in.  bv 
16-in.  bluestone  curb  and  6,000  lin.ft.  combination  curb  and 
gutter. 

Penn.,  Pittsburgh — City  will  pave  Susquehanna  St.  and 
Neuman    Way. 

Del.,  Wilmington — Bids  will  be  received  by  James  Wilson, 
State  Highway  Comr.,  for  Newcastle  County.  Church  Bldg., 
until  noon,   Nov.   16,   for  improving  Philadelphia  Turnpike. 

Md.,  Baltimore — Report  submitted  to  Board  of  Estimate  to 
improve  Gwynn's  Falls  Parkway  from  Gwvnn's  Falls  Park  to 
Druid  Hill  Park  estimating  cost  of  same  at  $500,000.  John  H. 
Robinette,   Pres.,    Bd.   of  Comrs. 


Ya.,  Richmond — Northwide  Blvd.  from  Chamberlayne  Ave. 
through  Roland  Park,  Battery  Court,  North  Richmond  and 
Barton  Heights,  will  be  constructed  by  city. 


-Bids  will  be  received  for  paving  about 
vith  bituminous  concrete.     J.   M.   CJlark, 


W.  Va.,  Charleston 

15  streets  of  the  citv 
City   Engr. 

W.  Va.,  Charleston — Bids  will  be  received  by  L.  C.  Massey. 
Clk.  of  Kanawha  County,  until  11  a.m.,  Nov.  17.  for  IVS  miles 
of  brick,  macadam  or  concrete  pavement  in  London  and  Pokla 
District. 


Fla.,  Eustis — Plans  being  prepared  by  Isham  Randolph  Co.. 
Engr..  Chicago,  111.,  for  clay  base  road  with  penetration  and 
sand  asphalt  top.     Estimated  cost,  $80,000. 

Fla.,  Ft.  Lauderdale — Election  to  vote  on  $165,000  bonds  for 
roads   contemplated    by    Broward   County    Commissioners. 

Fla..  Kissimmee — Election  to  vote  on  $250,000  bonds  for 
road  construction  contemplated  by  Commissioners  of  (Dsceola 
County. 

Fla.,  Pinellas  Park — City  plans  to  improve  33d  St.  from 
Sixth  to  12th  Ave..  Park  Blvd.  from  39th  to  22d  St.  and  22d 
St.  Blvd.  to  north  town  limit  by  grading,  curbing  and  paving. 
C.   M.   de   Champ,   Engr. 

Fla..  AVauohula — (Official) — Bids  will  be  received  by  City 
Clerk  until  Dec.  6  for  approximately  13  miles  of  sidewalks. 
Estimated   cost   from   $20,000   to   $30,000.      Noted   Oct.    21. 


Miss.,  Pass  Christian — Election  will  soon  be  held  to  vote  on 
$100,000  bonds  for  paving,  water  works  and  city  hall.  X.  A. 
Kramer,  Magnolia,  Engr. 

La.,  Bunkie — Gravel  road  from  Bunkie  to  Morrow,  about 
20  miles,  contemplated.     Bunkie  Business  League  interested. 

La.,  Franklin — Main  St.  will  be  improved  at  an  estimated 
cost   of    $17,000. 

Tenn.,  Livincston — Citizens  defeated  $160,000  bonds  for 
road  work.      Noted  Aug.    19  and  Sept.   23. 

Tenn.,  Lonsdale — (Knoxville  post  office) — Citizens  voted 
$20,000   bonds   for   paving.      Noted   Oct.    7. 

Ky„  Lexinston — See  item  under  ".Sewers." 

Ohio,  Cincinnati — Report  submitted  estimating  cost  of  im- 
proving Warner  St.  from  McMicken  to  Fairview  Ave.  at 
$6,000. 

Ohio,  Cincinnati — Bids  will  be  received  by  Board  of  Com- 
missioners of  Hamilton  County  until  noon,  Nov.  19,  for 
improving  Summit  Ave.  from  canal  to  Reading  pike  in  Spring- 
Held   and   Sycamore   Townships. 

Ohio,  Ponicroy — Bids  will  soon  be  received  for  paving  Me- 
chanic  St.   with   brick,   about    Vt    of  mile. 

Ohio,  Yonnsstown — Sidewalks  will  be  constructed  on  Len- 
nox Ave.,  Sheridan   Rd.  and  Kent  St. 

Ohio,  Zanesville — (Official) — Citizens  defeated  $22,250  bonds 
for  paving.     Noted  Oct.  14  and  28. 

Ind.,  Brazil — Bids  will  be  received  by  W.  O.  Graeser,  Audr., 
Comrs.  of  Clay  County,  until  10:30  a.m.,  Dec.  7.  for  two  roads 
in  Harrison  Township. 

Ind..  Kentland — Bids  will  be  received  by  S.  R.  Sizelove, 
Audr..  Comrs.  of  Newton  County,  until  2  p.m.,  Dec.  6.  for 
macadam  road  in  McClellan  Township. 

Ind.,  Xew  .Vlbany — Bids  will  be  received  until  10  a.m.,  Nov. 
24,  by  Commissioners  of  Floyd  County,  for  road  in  New 
Albany  Township. 

Ind.,  Rensselaer — Bids  will  be  received  by  J.  P.  Hammond. 
Audr.,  Comrs.  of  Jasper  County,  until  2  p.m.,  Dec.  7,  for  stone 
road  in  Walker  Township. 

Ind.,  Tipton — Bids  will  be  received  by  Commissioners  of 
Tipton  Countv  until  Dec.  6  for  constructing  gravel  roads  in 
Madison   and  "Cicero  Townships. 

Mich.,  Baldivin — City  will  hold  election  in  April  to  vote 
on   $10,000    bonds  for   road   construction. 

Mich.,  Flint — Bonds  for  $100,000  for  road  construction 
voted  by  Supervisors  of  Genessee  County. 

Mich.,  Marshall — Bonds  for  $124,000  appropriated  by  County 
Commissioners   for   road   construction. 

Mich.,  Mason — Appropriation  of  $115,000  for  road  construc- 
tion made  by  County  Supervisors. 


I 


NoVlMllluT     11.     1111 


EN(i  IN  K  K  \i  I  N(i     N  E  WS 


301 


III.,  (liiinry — Bids  will  soon  be  received  for  paving  Hth  St. 
from    liroadway   to  State   St.      F.   L.   Hancock.   Cit.v   Hall.    ICnsr. 

Kan.,  Lnrnril — Plans  being  prepared  bv  Black  &  Veatrh. 
Engr..  Kansas  City,  Mo.,  for  25  blocks  of  vitrified  fiber  brick 
pavement  on  concrete  base.  L.  E.  Burgess,  Cltv  Clk.  Noted 
Sept.   23. 

Kan.,  nttana — An  ordinance  passed  to  pave  a  portion  of 
First  St.  with  brick  on  concrete  base. 

Neb.,  liranil  iMlniiil — Citizens  plan  to  pave  several  poitions 
of   Pavingr    District    No.    17. 

Neb.,  Lincoln — Bids  will  be  received  bv  H.  E.  Wells,  Clk., 
Lancaster  County,  until  Nov.  15,  for  construction  of  paving 
District   No.    9.      Noted   Oct.   7. 

Mo.,  HlKgin8>ille — (Official) — We  have  been  informed  that 
city  will  not  pave  any  streets  this  year  as  stated  in  our 
issue  of  Oct.  28. 

-Mo.,  Sedalia — Bids  will  be  received  bv  F.  T.  Learning,  City 
Engr.,  until  Dec.  6,   for  <1.2(>0  sq.yd.  of  vertical  fiber  brick   pav- 


Noted  Oct.   21. 

Vrk.,  Marshall — Construction  of  14  miles  of  road  in  mining 

plated  by  Searcy  County  Improvement  District 


ing. 

district  conte 

Tex.,  .\nstln — Bids  will  be  received  by  P.  W.  Powell,  Comr. 
of  Sts.,  until  Nov.  19,  for  paving  a  number  of  streets  and 
constructing    storm    sewers.      Estimated    cost,    $330,640. 

Tex.,  Dntesville — Bonds  for  $15,000  will  be  sold  for  road  im- 
provements   in    Zavalla   County.      Noted    Oct.    21    and    28. 

Tex,,  El  Paso — City  plans  to  pave  Prospect  St.  from  Upson 
Ave.   to  West   Blvd.      Estimated  cost,   $15,430. 

Okla.,  Briston- — Election  will  be  held  Nov.  16  to  vote  on 
$25,000   bonds   for  good    roads. 


-Ele 


■  held   to  vote  on   $18,- 
be    held     to     vote     on 


Okla.,  Claremore — Election   will   be    held    in   Oowala   Town- 
ship to  vote  on   $30,000  bonds  for  constructing  roads. 


to    vote    on 

Okla.,  Idabel — Election  will  be  held  Nov.  13  to  vote  on 
$24,000  bonds  for  roads  in  Sulphur  Township. 

Okla.,  Mnskocee — Bids  will  be  received  about  Dec.  1  for 
road  improvements  in  Muskogee  County.  Estimated  cost. 
$10,000.     J.  P.  Clonts,  County  Engr. 


Okla.,  Sapnlpa — Election  will  soon  be  held  in  Creek  Count\ 
Newby  Township,  to  vote  on  $20,000  bonds  for  roads. 


Okla..  Tulsa — City  will  pave  15th  St.  from  Hudson  to  Rob- 
inson Ave..  14th  St.  from  Broadway  to  Stiles  Ave..  Harvev 
Ave.  from  14th  to  15th  St.  and  alley  east  of  University  Sta- 
tion. 

-Citizens    will    vote    on    $50,000    bonds    for 

—Contract   will    soon    be   awarded    for   paving 
Hill.      Estimated   cost.    $12,068. 

Colo.,  Denver — Contract  will  be  awarded  some  time  next 
year  for  300.000  sq.yd.  of  smelter  slag  surfacing.  Estimated 
cost,    $125,000. 

Colo.,  Denver — State  Highway  Commission  and  Department 
of  Parks  contemplate  one  mile  of  paved  road  on  West  Colfax 
Ave.  from  city  limits  in  direction  of  mountain  Park  system. 

Colo.,  Denver — Commissioner  of  Improvements  is  consider- 
ing estimates  for  20,000  yd.  of  asphaltic  concrete  pavement  on 
a  5-in.  concrete  base  for  West  Colfax  Ave.  from  Zuni  St.  west 
across  Platte   River   to   Irving  St. 

Colo.,  Estes  Park — Residents  have  asked  Congress  for  an 
appropriation  of  $125,000  for  development  of  roads  and  trails 
in  Rocky   Mountain   National  Park. 

Idaho.  CottoniTOod — (Official) — Citizens  defeated  bonds  for 
paving  main  business  streets  of  city.  E.  L.  Parker,  Chn.,  Bd. 
of  Trustees.     Noted  Sept.  9  and  30. 


Ariz.,  Tncson — Citizens  voted  $400,000  bonds  for  roads 
Noted  Sept.  30. 

Calif.,  Fresno — City  Trustees  plan  to  pave  Ventura  Ave. 

-City  plans  to  pave  Ord  St.  from  North 
St. 

Calif.,  San  Franeiseo — Board  of  Works  plans  to  pave  20th 
Ave.  and  Noe  St.     Estimated  cost,  $21,445. 

Calif.,  San  Gabriel — Bids  will  be  received  by  1.  H.  Stouffer, 
City  Clk.,  until  Nov.  16,  for  improving  a  portion  of  Las  Tunas 
Drive. 


an    expenditure     of 


UIdH    In    and    Contractu    .\\varded 

Mass.,  iiuHlon — Bids  were  received  Oct.  2»  for  paving  Jones 
Ave.  as  follows:  James  Doherty,  133  Calumet  St.,  Roxbury, 
asphalt,  $S,631,  bitulithic,  $S,65'.I;  C,  J.  Jacobs  Co.,  107  Terrace 
St..  Roxbur.v,  a.sphalt.  $S,S22.  bitulithic,  $8,650;  Central  Con- 
struction Co.,   fi   Beacon  St.,    Boston,   asphalt,   $8,914. 

Conn.,  North  Haven — Contract  for  20,800  yd.  of  bituminous 
concrete  pavement  awarded  to  UNION  PAVING  CO.  and 
L.\NE  CO. 

X.  v.,  .\lban>- — (Official) — Contracts  awarded  for  construct- 
ing highways  by  State  .Md  as  follows:  Road  No.  1279,  Albany 
County,  3.41  miles:  Award  held:  Road  No.  5,532,  AU.gany 
County,  5.25  miles:  KENNEDY  CO.VSTRUCTION  CO.,  Albany, 
»;iO,SSl;  Road  No.  1327.  Cayuga  County,  6.06  miles:  JOHN  H. 
OOKDON,  .Vlbany,  $52,011:  Road  No.  5594,  Clinton  County,  3.79 
miles:  BLUFF  POINT  STi).n:E  CO.  INC.,  Plattsburg,  $29,160; 
Road  Xo.  1331,  Columbia  County,  4.27  miles:  RUSSO-PARKER 
Cd.XSTUrCTlON  CO.,  Hudson,  $39,756;  Road  No.  1332,  Co- 
himljia  County,  7.77  miles:  M.\RKS  KEAR.NEY,  Hudson.  $62.- 
IMi;  It.iad  .\'o.  5595,  Cortland  County,  3.65  miles:  T.  H.  GILL 
CO.  Bingliamton,  $39,759;  Road  No.  133,  Erie  County,  0.14 
mile:  Award  held:  Road  No.  1334,  Erie  County,  4.30  miles: 
LANGAN  CONSTRUCTION  CO..  Albany,  $70,049;  Road  No.  3135. 
Erie  Count.v,  4.50  miles:  Award  held:  Road  No.  1336,  Erie 
County,  5.19  miles:  Award  held;  Road  No.  5582,  Genesee 
County,  4.53  miles:  CHIL.SON  *i  GIBSON,  Lerov,  $44,893:  Road 
Xo.  5593.  Livingston  County,  7.69  miles:  JA.MES  ANDERSON, 
Albany,  $63,063:  Road  No.  1110,  Madison  Countv,  3.05  miles: 
MOHAWK  ENGINEERING  CO.,  Mohawk,  $26.1.51;  Road  No. 
1328.  Monroe  County.  0.73  mile:  WHITMORE-RAUBER  & 
VICIXIUS,  Rochester.  $12,927;  Road  No.  1327,  Monroe  Countv, 
2.91  miles:  RIBSTINE-HOLTER  CO.  INC.,  Rochester,  $35,548; 
Road  No.  5547,  Oneida  County,  0.70  mile:  LANGAN  CON- 
STRUCTION CO.,  Albany,  $17,187;  Road  No.  5247-A,  Onondaga 
County,  0.18  mile:  M.  J.  GLEASON  &  CO.,  Syracuse,  $2175; 
Road  No.  448.  Orange  County.  3.64  miles:  ARM.STRONG  & 
TROWBRIDGE.  Middletown,  $29,368;  Road  No.  449,  Orange 
County,  3.17  miles:  ARMSTRONG  &  TROWBRIDGE.  Middle- 
town,  $21,399:  Road  No.  1329,  Orange  Countv,  3.70  miles- 
Award  held:  Road  No.  5591.  Orange  Countv,  0.38  mile:  SCHUN- 
NEMUNK  CONSTRUCTION  CO..  Highland  Mills.  $3072:  Road 
No.  5545,  Schenectady  County,  5.62  miles:  Award  held;  Road 
No.  5589,  Seneca  County,  5.01  miles:  GREENFIELD  CO.X- 
STRUCTION  CO.,  Hornell,  $43,719;  Road  No.  5510-A,  Sullivan 
County,  0.43  mile:  HENRY  McNAMEE,  Eddvville,  $7  947- 
Road  No.  1079,  Tioga  County,  4.07  miles:  PETER  F  CON- 
NOLLY CO.,  Horseheads,  $30,603:  Road  No.  1330,  Tompkins 
County,  2.48  miles:  GREENFILE  CONSTRUCTION  CO  , 
Hornell,  $26,447;  Road  No.  603,  Ulster  County,  10.24  miles' 
ARMSTRONG  &  TROWBRIDGE,  Middletown,  $82,935.  Noted 
Oct.    14   and   Nov.   4. 

„^^;-  Y--  """"'"r-.CoS'!^^.?*  *'""  paving  Skillen  St,  awarded  to 
HENRY^  P.   BURGARD  CO.,  at  $10,875. 

.x,^T™',V"''"'^*""""~'^°"'''"'t  f""'  paving  Mill  St.  awarded  to 
ABNER   M.   HARPER  CO.,   Newburgh,   at  $4,100. 

N.  Y.,  New  York — (Borough  of  Brooklyn)^(Official) — Con- 
tracts for  regulating  and  repaying  Bridge  St.  from  Sands  to 
Nassau  St.,  awarded  to  CHARLES  A.  MYERS  CONTRACTING 
CO.,  at  $6,804;  regulating,  grading,  curbing  and  laying  side- 
walks on  Ditmas  Ave.  to  M,  F.  MAHER,  at  $9,932.  Noted 
Oct.  21. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Contracts  for  paving  awarded  as  follows:  Arden  St.  to 
ASPHALT  CONSTRUCTION  CO.,  Madison  Ave.  and  137th  St., 
New  York,  at  $5,934;  161st  St.  to  .\ZTEC  ASPHALT  CO.,  90 
West  St..  New  Y*ork.  at  56,264:  Front  St..  to  W.  J.  FITZ- 
GERALD, 547  West  45th  St.,  at  $34,838.     Noted  Oct.    21. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Lowest  bids  received  Nov.  5  for  regulating  and  repaying  (a) 
West  side  of  Broadway  from  curb  to  rail  from  north  side  of 
108th  St.  to  north  side  of  110th  St..  (b)  Sixth  Ave.  from  Eighth 
.\ve.  to  19th  St..  Greenwich  Ave.  from  Sixth  Ave.  to  north  of 
Perry  St..  West  10th  St.  from  Greenwich  to  Sixth  Ave.,  ic)  25th 
St.  from  Sixth  to  Seventh  Ave.,  (d)  72d  St.  from  Central  Park 
West  to  Columbus  Ave.,  (e)  7Sth  St.  from  First  to  Third  Ave 
of  95th  and  96th  St.  from  Broadwav  to  Amsterdam  Ave.  were 
as  follows:  (a)  Asphalt  Construction  Co..  Madison  Ave.  and 
137th  St..  $5,189:  (b)  Aztec  Asphalt  Co..  90  West  St.,  $52,151- 
(c)  Sicilian  Asphalt  Paving  Co..  41  Park  Row,  $5,277-  (d) 
Aztec  Asphalt  Co..  $10,655;  (e)  Sicilian  Asphalt  Paving  Co, 
$11,060;  (f)  Barber  Asphalt  Paving  Co..  Woolworth  Bide 
$6,439.      Noted   Oct.    28. 

N.  J.,  New  Brun.swlck — Contract  for  improving  Amboy  Rd 
from  city  line  at  Spa  Springs  to  Myrtle  Ave.  awarded  to 
THOMAS  F.  DUNIG.\N,  Woodbridge,  at  $29,148.     Noted  Nov.  4. 

N.  J.,  New  Brunswick — Contract  for  10,000  sq.vd.  of  ap- 
pianite  pavement  on  Raritan  Ave.  awarded  to  FRANKLIN 
CONSTRUCTION  CO.,  New  York,   N.  Y. 

N.  J.,  Plainfleld — (Official) — Bids  were  received  Nov.  1  bv 
Common  Council  for  improving  Sherman  and  Fillmore  Ave 
and  East  Fourth  St.  from  Burke  &  Bonham,  at  $4,037  and 
Mobus  Bros.,  at  $4,142. 

Penn.,  Greensbure — Contract  for  Scottdale-Tyrone  Mills 
Rd.     awarded     to     SAMUEL    HOLMES,     Scottdale,     at     $19,958. 

Noted  Oct.  7. 

Penn.,  Greensbnrg — Bids  were  received  Oct.  28  for  Jeanette- 
Grapeville  Rd.  as  follows:  L.  Edwards.  Greensburg.  $21,123- 
McCrady  Bros.,  Braddock,  $21,601;  Ridge  Bros.,  Pittsburgh 
$22,071.      Noted  Oct.   7. 

Penn.,  Philadelphia — UNION  PAVING  CO.,   112  North  Broad 

St.,  awarded   contract   for  paving  Jasper  St.   at   $16,978. 

Penn.,  Pittsburgh — (Official) — Contracts  for  paving  award- 
ed as  follows:  Clinton  and  Frankfort  Rd.  to  D.  W.  CHALLIS 
&  SONS,  at  $34,667;  Beatty  Rd.  to  R.  H.  CUNNINGHAM  & 
SONS.  INC.,  at  $48,736.     Noted  Oct.  28. 

Md..  Baltimore — Contract  for  paving  State,  Trenton  and 
Mace  St.  and  Breindenbaugh  and  Stable  Allev  awarded  to 
GEORGE   LONG   CONTRACTING   CO..   at  *6.438." 
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M<1.,  Dnltlmore — Contract  for  paving  portions  of  Balderson. 
Water,  Grant  and  Mercer  St.  awarded  to  BALTIMORE 
ASriT.VLT    BLOCK   AND   TILE   CO.,    at    $5,231.      Noted   Oct.    14. 

Mrt..  Iliiltlniore — Contract  for  grading  main  and  upper  por- 
tions o(  l':ilicott  Drivowav  awarded  to  F.  B.  BEASMAN  CO., 
7   Clay   St..    Baltimoie,   at   $21,015.      Noted   Oct.    7   and    14. 

N.  C.  Gasttonln — Contract  for  50,000  sq.yd.  asphalt  paving 
awarded    to    NOLL    CONSTRUCTION    CO.,    Chattanooga,    Tenn. 

Fin..  Ft.  Pierce — Contract  for  liardsurfacing  Fellsmere- 
Sebastian  Rd.  awarded  to  H.  R.  SLOANE,  Sebastian  Rd.,  at 
about   $fi.OOO.      Noted  Oct.   28. 

Ohio,  Findlay — (Official) — C.  B.  Hall  &  Son,  Pindlay,  at 
$5,495.  submitted  lowest  bid  for  paving  Bast  Sandusky  St. 
with    brioli. 

Ohio.  Inilepen«lence — (Official) — Contract  will  be  awarded 
about  Nov.  27  foi'  sidewallvs  on  Brecksville  *  Rd.  Bonds  for 
$9,500   sold   for  this   purpose.      Noted   Oct.    14. 

IikI..  Evansville — (Official) — Contract  for  macadam  road  in 
Pigeon  Township  awarded  to  TRAYLOR  &  KREMPP,  Jasper, 
at  $7,S4S.     Noted  Oct.  28. 

Ind»  Fowler — (Official)^ — Contract  for  road  in  Balboa 
Township  awarded  to  A.  E.  GRAY.  Goodland,  at  $8,967.  Noted 
Oct.  28. 

Intl.,  Greenonstlc — (Official) — Contract  for  macadam  road 
in  Greencastle  Township  awarded  to  EARL  HURST,  Clover- 
dale,  at  $13,000.     Noted  Oct.   28. 

Ind.,  Liosransport — (Official) — Contract  for  paving  awarded 
to  ANDREWS  ASPHALT  PAVING  CO.,  Hamilton,  Ohio,  at 
$100,228.      Noted   Sept.    16  and   30. 

Ind.,  Plvniontli — (Official) — Contract  for  three  roads  in 
German  Township  awarded  to  FRANK  BALLINGE,  Donald- 
son, at  $10,660.      Noted  Oct.   28. 

Ind.,  Slielbvvllle — (Official) — Contract  for  two  roads  in 
Washington  Township  awarded  to  HARVEY  OLDMAN,  Eden- 
burg,  at  $5,570,  and  MOBERLY  &  CO.,  Shelbyville,  at  $3,148. 
Noted    Oct.    28. 

Ind.,  South  Bend — Contract  for  paving  Leeper  Ave.  from 
Howard  to  Angella  Ave.  awarded  to  HARRY  N.  BARNES,  at 
$12,437. 

III.,  Joliet — Contract  for  paving  Jefferson  St.  between  East- 
ern Ave.  and  Herkimer  St.  with  bituminous  macadam  awarded 
to  R.  F.  CONWAY  CO.,   133  West  Washington  St.,  Chicago. 

IVis.,  Toniah — Contract  for  vitrified  brick  paving  awarded 
to  GEORGE  R.  KEACHIE  CO.,  Madison,  at  about  $15,000. 
Noted  Oct.  14. 

Kan.,  Colnmhns — (Official) — Contract  for  grading  and  sur- 
facing with  gravel  seven  miles  of  county  road  lietween  Co- 
lumbus and  Crestline  awarded  to  W.  HUNTSINGER,  Colum- 
bus, at  about  $6,000.     Noted  Oct.  21. 

Knn.,  Independence  —  Contract  for  paving  awarded  to 
GREEN   &   CULLEN.   at  $33,422. 

Mo.,  Kansa.s  Cit-r — Contract  for  grading  a  portion  of  Meyer 
Blvd.  awarded  to  McMILLAN  CONSTRUCTION  CO.,  Chicago, 
III.,  at  $86,000.     Noted  Sept.   6  and  Oct.  14. 

Mo.,  St.  I.ouis — Contract  for  improving  Marcus  Ave.  award- 
ed   to   SHRAINKA  CONSTRI^CTION  CO.,   at   $7,684. 

Tex.,  Beaumont  —  Contract  for  paving  various  streets 
awarded  to  UVALDE  ROCK  ASPHALT  CO.,  Beaumont,  Tex. 
Estimated  cost.   $275,000. 

Tex.,  Bryan — Contract  for  road  construction  in  District  No. 
I  awarded  to  ALNEY  AND  McCORMICK,  Houston.  Estimated 
cost,  $20,000. 

Tex.,  Dallas — Contract  for  paving  awarded  to  LEVY  & 
LEVY,   Muskogee,  Okla.,   at  about  $50,000. 

Tex.,  Houston — Contract  for  paving  Creston  Ave.  awarded 
to  EUREKA  PAVING  CO.,  Houston,  at  $6,000. 

Colo.,  Denver — Contract  for  paving  alley  36  awarded  to  A. 
F.   HEWITT,  at  $12,859. 
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Colo.,    Denver — Contract    for    paving    alley 
Club  District  awarded  to  G.  W.  STARK,  at  $13, 


102. 


Utah,  Salt  Lake  City— P.  J.  MORAN,  152  North  Second 
St.,  at   $15,860,  awarded   contract  for   paving. 

AVaHh.,  Bremerton — Contract  for  concrete  walks  and  per- 
manent gutters  on  Burwell  Ave.  awarded  to  L.  L.  KENT,  at 
$6,356. 

Wash.,  Colvllle — (Official) — Contract  for  improving  three 
miles  of  Springdale-Hunters  Permanent  Highway  No.  2-A 
awarded  to  SPOKANE  ASPHALT  MACADAM  AND  PAVING 
CO.,  Spokane,  at  $10,000.     Noted  Oct.  21. 

Waxh.,  Kverett — Contract  for  improving  Harrison  Ave. 
awarded  to  ERVIG  &  HAUGH,   Everett,   at  $7,951. 

AVaMh.,  Pomcroy — (Official) — Contract  for  improving  por- 
tion of  Permanent  Highway  No.  1  awarded  to  TRIBOU  & 
BLACKMAN.  Walla  Walla,  at  $9,249.     Noted  Oct.  21. 

AVanh.,  Stevenson — (Official) — Contract  for  nine  miles  of 
Stevenson-Carson  Rd.  awarded  to  J.  M.  AMBROSE.  22-23 
Bates  Dock  BIdg.,  Portland,  Ore.,  at  $48,000.  Noted  Sept.  23 
and   Oct.   21. 

Calif.,  Riverside — Bids  were  received  for  11  miles  of  road- 
way on  Route  No.  IS  as  follows:  B.  R.  Davison  Construc- 
tion Co.,  Monrovia,  concrete.  $45,096;  macadam,  $52,825;  John- 
son-Shea Co.,  Riverside,  concrete,  $42,489;  macadam,  $56,889. 

Calif.,  Riverside — Contract  for  10  miles  of  Moreno  Rd. 
awarded  to  CONNER  CONSTRUCTION  CO.,  at  $61,825. 

Calif..  San  Jose — (Official) — Contract  for  improving  Lincoln 
Ave.  in  Supervisorial  District  No.  4  awarded  to  RAISCH  IM- 
PROVEMENT CO.,  Crocker  Bldg.,  San  Francisco,  at  $14,340. 
Noted  Oct.  21. 

Calif.,  Santa  Barbara — (Official) — Contract  for  paving 
Booths  Point  Rd.  awarded  to  F.  R.  RITCHIE  &  CO.,  San  Fran- 
cisco,   at   $15,475.      Noted   Oct.    7. 


Proposed    AVork 

Conn.,  Hartford — Swift  &  Co.  contemplates  building  three - 
story  addition  to  i-efrigerating  plant.    Estimated  cost,  $100,000. 
Conn.,    AVaterliury — Waterbury    Tool    Co.    will    build     one- 
story,  220x212-ft.  macliine  shop  in  Browns  Meadow. 

N.  Y.,  Albany — Plans  being  prepared  for  one-story,  125x 
200-ft.  addition  to  factory  of  Modern  Machine  and  Tool  Co. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
for  three-story,  200x320-ft.  factory  at  43d  St.  and  First  Ave., 
for    E.    W.    Bliss    Co.      Estimated    cost,    $175,000. 

N,  Y,,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
for  two-story,  110x200-ft.  brick  machine  shop  on  23rd  St. 
for  Empire  Repair  and  Electric  Welding  Co.,  42  Whitehall  St., 
New   York. 

N,  Y„  New  York — (Borough  of  Brooklyn)^(Official) — 
Linde  Air  Products  Co.,  30  East  42d  St.,  plans  one-story, 
72xl00-ft.  brick  factory  at  Driggs  Ave.  Estimated  cost. 
$16,500. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Plans  being  prepared  V)V  Francisco  Jacobus,  Arch.,  200  Fifth 
.\ve.,  for  eight-story  98xl00-ft.  factory  at  25th  St.  and  Tenth 
Ave.,    for   Marginal   Realty   Co.   ,  Estimated   cost,   $150,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
J.  B.  Snooks'  Sons,  Arch.,  261  Broadway,  preparing  plans  tor 
10-story,  cold  storage  plant  at  10th  Ave.,  Marginal,  16th  and 
17th  St.,  for  Merchants  Refrigerating  Co.,  7  Harrison  St. 
Estimated    cost,    $1,000,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Plans  being  prepared  by  J.  S.  Maher,  Arch.,  431  West  14th  St., 
for  alteration  to  factory  of  Miller  Estate.  Estimated  cost, 
$25,000. 

jV.  Y.,  Poufclikeepsie — Plans  being  prepared  for  four-story, 
75x350-ft.  factory  for  Victor  Typewriter  Co.  John  J.  Petit, 
103  Park  Ave.,  N.  Y.,  Arch. 

N.  Y.,  Troy — (Official) — Westinghouse,  Church,  I.err  &  Co., 
Arch.,  N.  Y.,  preparing  plans  for  eight-story,  70xl00-ft.  fac- 
tory for  Cluett  Peabody  Co.,  Inc,  Estimated  cost,  $2,000,000. 
Noted   Oct.    28. 

N.  Y.,  Utica — Heron  Mfg.  Co.  contemplates  two-story  ad- 
dition  to   plant.      Estimated  cost,   $100,000. 

N.  J.,  Newark — Plans  being  prepared  for  flve-story  factory 
on  High  St.  tor  Splitdorf  Electrical  Co.,  98  Warren  St. 

Penn.,  MoKeesport — American  Sheet  Steel  Co.  will  enlarge 
W.  Dewees  wood  plant.  Estimated  dost  between  $125,000  and 
$150,000. 

Penn.,  McKeesport — McKeesport  Tinplate  Co.  will  build 
addition  to  plant. 

Penn.,  New  Kensinsrton — Plans  being  prepared  by  W.  G. 
Wilkins  Co.,  Westinghouse  Bldg..  Pittsburgh,  for  brick  and 
steel  factory  for  National  Lead  and  Oil  Co.  Estimated  cost, 
$100,000. 

Penn.,  Philadelphia — (Official) — Bids  will  be  received  about 
Dec.  1  for  four-story,  54xl00-ft.  factory  for  M.  Rice  &  Co. 
Noted  Nov.  4. 

Penn.,  Philadelphia — Plans  prepared  by  William  Steele  & 
Sons  Co..  Ifith  St.  and  Archer  St..  for  flve-story,  16x243-ft. 
reinforced-concrete  building  at  Westmoreland  and  Masther 
St.  for  Philadelphia  Tapestry  Mills.  Estimated  cost,  $120.- 
000. 

Penn.,  Pittsburch — Plans  being  prepared  by  V.  Wyss- 
Thalman,  Arch.,  5113  Jenkins  Arcade,  for  two-story,  S4xl36-ft. 
warehouse   for  Liquid   Fuel  Combustion  Co.     Noted  Sept.    30. 

Md..  Baltimore — Baltimore  Car  and  Foundry  Co..  Curtis 
Bay,  Md..  will  build  273xl,200-ft.  addition.  Estimated  cost, 
$500,000. 

■\V.  Va.,  Huntinfston — Huntington  Tobacco  Warehouse  Co. 
will  build    160xl60-ft.   wood  and   concrete   warehouse. 

W.  Va.,  Moundsrille — U.  S.  Stamping  Co..  Wheeling,  con- 
templates  building  addition   to   plant  at   Moundsville. 

\V.  Va.,  WheeliuB — LaBelle  Iron  Works  will  build  coke 
plant.     Estimated  cost,   $2,000,000. 

Ga..  (iaiiiesville — H.  Clark,  Bowersville,  contemplates  knit- 
ting mill.      Estimated  cost,    $25,000. 

Ala.,  BirminKham — Harris  Transfer  and  Warehouse  Co.  con- 
templates building  flve-story  reinforced-concrete  warehouse. 
Estimated   cost.   $50,000. 

Ky.,  Ashland — Norton  Iron  Works  estimates  cost  of  pro- 
posed bi-product  plant  between  $200,000  and  $500,000.  Noted 
Oct.   28. 

Ky.,  Owensboro — Hull  Pump  and  Tank  Co.  contemplates 
building  plant. 

Ohio,  Canton — The  Universal  Mfg.  Co.  will  build  a  plant. 
Frederick   G.   Grant   is   interested. 

Ohio,  Cincinnati — (Hyde  Park) — Hyde  Park  Lumber  Co. 
will   build   brick   warehouse.      Estimated   cost  $10,000. 

Ohio,  Cincinnati — Joseph  G.  Steinkamp  &  Bros.,  Arch., 
preparing  plans  for  garage  at  Fifth  St.  and  Sycamore  St. 
for   Frank   Fox.      Estimated  cost,   $40,000. 

Ohio,  Cleveland — Plan,-:  prepared  by  Multon  &  TaTylor,  Hip- 
podrome Bldg.,  for  eight  story,  211x330-ft.  and  71x222-ft.  w. ire- 
house   for   Home   Financing   Co.      Estimated   cost,   $500,000. 

Ohio,  Cleveland — American  Steel  and  Wire  Co.  will  build 
addition. 

Ohio,  Dayton — Plans  being  prepared  for  addition  to  plant 
of  Maxwell  Motor  Car  Co. 

Ohio,  Dayton — Plans  being  prepared  by  Thies  &  Thies, 
Davis  Bldg.,  for  three  story  brick  and  steel  addition  to  plant 
of  Ohio  Metal   Products   Co.,   39   Edgar  St. 

Ohio,  East  Liverpool — National  Drawn  Steel  Co.  contem- 
plates building  addition  to  plant. 

Ind.,  Brazil — Plans  prepared  for  addition  to  plant  of  Wood 
Turret   Machine   Co. 
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liKl..  Ln  Payette — A.  J.  Fosarty.  Michigan  City.  Interested 
m   l.iiiUIIng  of  twine  factory.     Estimated  cost,  $35,000. 

111.,  4'iilriiKo — J.  OKilen  Armour  purcluised  site  in  Hroad 
St.  ami  will   Ijuild  garau'e. 

111.,  CliifiiKO — Cadillac  Automoliile  Co..  2301  South  Miclil- 
Liaii  .\ve-..  purchased  .site  at  Indiana  Ave.  and  23d  St.  and  will 
liuild    clKht-story    buildinK.       Kstimated    cost.    $200,000. 

111.,  I'liU-aKu — Plans  prepared  by  Postle  &  Kisher,  Arch..  140 
South  Dtarborn  St..  for  one-storv.  20»x4SO-ft.  factory  at  2000 
South  .Icfferson  St..  for  Western  Shade  Cloth  Co.  Estimated 
cost.    $:.'.. 000,     Noted   Oct.   21. 

111.,  Spriiiitiield— Western  Cartridge  Co.,  East  Alton.  Ill,, 
will   build    phmt    at   Sprinsfleld. 

Wl»..  MndiNou— Co-Operative  Tacking  Co.  will  build  pacl<- 
ing  plant.      Kstimated  cost,  $200,000. 

Wis..  Muuitainoe — Plans  being  prepared  by  Earl  F.  Miller. 
.\roh..  Henipsey  Bldg..  for  .luxSOO-ft,.  five-story.  bricVt  and 
steel   factory   for  Aluminum  Goods  Manufacturing  Co. 

AViM.,  Milnnukre — Schlitz  Candy  Co.  will  build  factory, 
Leon.Trd   Schlitz  intei'ested, 

^Vis.,  IVt'W  Riehniond — Tntercounty  Packing  Co.  contem- 
plates building  plant.  Estimated  cost,  $100,000.  T.  J.  Davis. 
Pres, 

Minn..  Miniienpolix — Maples  Steel  and  Machine  Co.  will 
build  one-story.   UoxliC.'.-ft.  factory.     Estimated  cost,  $fiO.OOO. 

Minn.,  Minnenpolis — Western  States  Coke  Co.  plans  factory 
;it  Marshall  St.   and  Northern   Pacirlc   right-of-way. 

Minn.,  Mlnneaiiolis — J.mney,  Semple  Hill  &  Co.,  First  .-^ve, 
.N,  and  Second  Ave.,  will  build  addition  to  warehouse  on  First 
.St.  and  Third  Ave.      Estimated  cost,   $200,000. 

Minn.,  MinnenpoliN — Kronick  Cleaning  Co.,  1213  Hennepin 
Ave.,  will  build  two-story  reinforced-concrete  store  and  dry 
cleaning    building.      Estimated    cost,    $45,000. 

Minn.,  Minneapolis — Minnesot.a  Motor  Car  Co.  contemplates 
Ijuilding  two-story  reinforced-concrete  building  and  one- 
story,   10xl42-ft.   garage.      Estimated  cost,   $.50,000. 

Minn.,  Minneapolis — Minneapolis  Steel  and  Machinery  Co., 
2Slth  and  Minnehaha  St.,  will  build  one-story,  140x3.')6-ft.  fac- 
tory  at    2906    Jlinnehaha    St,      Estimated   cost,    $60,000. 

Minn.,  St.  I'nul — Contract  will  soon  be  awarded  for  ten- 
story,  4S.xl50-ft,  concrete  terminal  elevator  for  Equity  Co- 
I  iperative  Exchange.  Plans  prepared  by  Foltz  Engineering 
i"o..  1410  Pioneer  BIdg..  Arch.  Estimated  cost,  $125,000,  Noted 
.Sept,    30. 

Minn.,  St.  Peter — St,  Peter  Woolen  Mills  will  build  factory. 
Estimated  cost.   $10,000,      J.   C.   Brinkler   interested. 

Kan..  Argentine — Plans  being  prepared  for  addition  to  car 
repair  shed  for  Atchison.  Topeka  &  Santa  F§  Railway.  Esti- 
mated cost,   $45,000. 

Kan.,  AViehita — -Rumlev  Products  Co.  plans  two-storv.  lOOx 
120-ft.    warehouse.      Estimated  cost,   $30,000, 

Mont.,  Bntte — Roberts  Cereal  Mill  Co.  will  build  flour  and 
feed  mill  at  Butte.     A.  G.  Roberts  interested, 

Mont.,  Helena — T,  C.  Power  Co.  will  build  42x4Sx55-ft.  seed 
cleaning  plant  and   grain  elevator. 

Mo.,  Kansas  City — Plans  being  prepared  for  bakery  for 
Xafziger   Baking  Co,      Estimated   cost.    $40,000. 

Mo„  St.  I,,onis — J,  Johansen  will  build  three-story  machine 
shop  and   gara,ge, 

I'tah,  Salt  I^ake  City — Plans  prepared  by  F,  C.  Barnes 
for  garage  at  Main  St.     Estimated  cost,  $10,000. 

Steel  Co.  purchased 

-Dri    Fresh    Co,    plans    two-story.    75x150- 

Alaska.  Seward — F,  T,  Frank.  Cordova,  will  build  cement 
Ijiant.     Estimated  cost,   $100,000, 


Ln-a  riled 

awarded     contract     to 
Boston,    for    one-story 


llids   In   and   Contraets 
Mass.,     Maiden — Parks-Osgood     Co, 
WILLIAM    M.    B.\ILEY.    SS    Broad    St., 
garage.      Estimated    cost,    $20,000. 

Mass.,  Palmer — .Armour  &  Co,  awarded  contract  to  FLYNT 
BUILDINc^  AND  CO.N'STRUCTiON  CO,,  Palmer,  for  three- 
.-storv  brick  and  reinforced-concrete  plant.  Estimated  cost. 
$35,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Contract  for  mason  work  for  one-story,  75xl00-ft.  brick  and 
steel  ice  storatre  plant  for  Ice  Mfg,  Co,.  14S0  Broadway, 
awarded  to  GEORGE  H,   McENTEE,     Noted  Oct,   2S. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Oflicial) — 
Contract  awarded  to  ROSEN  CONSTRUCTION  CO.,  3099  Stagg 
St,,  for  three-story,  49xl00-ft.  garage  at  440  E.  11th  Ave.,  for 
N,  Y.  Herald. 

N.  Y.,  Rhlnelievk — (Official) — Contract  awarded  to  ROBERT 
S,  POLLOCK,  110  East  2.Sth  St.,  for  dairy  buildings  for  Vin- 
cent Astor,  23  West  26th  St,  Estimated  cost,  $100,000.  Noted 
Sept.  23. 

N.  Y.,  Rochester — (Official) — Eastman  Kodak  Co.  awarded 
contract  for  two-storv.  45xl40-ft  and  five-story.  80xl65-ft. 
additions  to  plant  to  ALEXANDER,  SHUMWAY  &  UTZ, 
Rocliester,       Noted     Get,     2S, 

N.  J.,  Jersey  City — Contract  awarded  to  JOHN  M,  FER- 
GLTSON,  Paterson,  at  Jsn.OOO,  for  three-story  reinforced-con- 
crete factory  at  Baldwin  Ave.  and  High  St,  for  Durham 
Duplex    Razor    Co, 

N.  J.,  PhillipNlinrK — Cannister  Co.  awarded  contract  for 
factory  to  BUTZ  CLADER  &  CO.,  AUentown,  N,  J.  Estimated 
cost.  $50.onn, 

Penn.,  Philadelphia — Contract  for  100x200-ft,  reinforced- 
concrete  grain  elevator  addition  at  Schuylkill  Ave.  for  Penn- 
.sylvania  R.R.  awarded  to  J.\MES  STEWART  &  CO.,  Chicago, 
111.      Estimated    cost.    5200.000, 


I'enn.,  Philadelphia — Louis  Walther  Mfg.  Co.  awarded  con- 
Iract  for  three-story,  reinforced-concrete  factory  at  Torres- 
<lale  Ave,  and  N  St,  to  M.  WARD  EASBY,  Crozer  Bldg.,  at 
$56,000.     Noted  Oct.  7. 

Penn.,  PlttsburKh— I'lttsliurgh  &  Lake  Erie  R.R.  Co. 
awarded  contract  to  .lAMICS  L.  STUART  for  six-story  ware- 
house   at    Smithfield    St.      Estimated    coBt,    $1,000,000. 

Del.,  WllminKtuu — William  Frelhofer  Baking  Co,  awarded 
contract  for  bakery  to  PHILIP  HAIBACH  CONSTRUCTION 
CO.     Estimated  cost,  $100.00(1,     Noted  Sept.  30. 

D,  v.,  AVashluKton — Washlnglon  .Steel  and  Ordnance  Co. 
awarded  contiact  to  I'.l.AW  STIOICL  CONSTRUCTION  CO.. 
Pittsburgh.   Penn..    for  126x)(;5-ft.   addition   to  forge  shop. 

Ohio.  Oakley— (Cincinnati  post  olUce)  —  Cincinnati  Ball 
Crank  Co.  awarded  contract  to  ADAM  KOENIG,  for  excava- 
tion and  masonry  work.  L.  SCHRKIBER  &  SONS  CO.,  for  iron 
work,    for   one-stor.v,    100x276-ft,    factory. 

Ohio,  Younestown — Brlei  Hill  Steel  Co.  awarded  contract 
to  LACKAWANNA  BRIDGIO  CO.,  Buffalo,  N.  Y..  for  two  open- 
hearth   steel   furnaces.      Noted   Nov.    4. 

Ind.,  Kvansvllle — (Oflicial) — Contract  for  flve-story.  50x150- 
ft,  factory  for  Anchor  Supply  Co.  awarded  to  KOCH  & 
GRIESBACHIOR.      Noted   Oct.    14. 

Ind.,  Jasper — Jasper  Mfg.  Co.  awarded  contract  for  factory 
to   SCHMIDT   &    REN.N'ER.   Jasper,    at    $14,774.      Noted   Oct.    14. 

III.,  Dixon — .State  Colony  for  Epileptics  awarded  contract 
for  c<dd  storage,  laundry  and  bakery  building  to  A.  B. 
KRAUEL,   Danville,  at  $73,000. 

Minn.,  Hed  WlnK — Busch  &  Boxrud  awarded  contract  to 
W,  J,  LONGCOR,  Red  Wing,  for  garage.  Estimated  cost, 
$25,000, 

Ark.,  Foreman — (Official) — Consumers  Portland  Cement 
Co.,  1405  Lumber  Exchange  Bldg.,  La  Lalle  and  Madison  St.. 
Chicago,  111.,  awarded  contract  to  FUI,.LER  ENGINEERING 
CO.,   AUentown,    Penn.    for    building    plant. 

Wash..  Seattle — Bids  were  received  Oct,  20  by  Port  of  Seat- 
tle Commission  for  four-storv  addition  to  warehouse  on 
Whatcom  Ave.  from  Harry  Brandt  Construction  Co..  at  $60,500. 
Hans   Pederson,   $6,S,684.    W.   T.   Butler.   $67,500.      Noted   Oct.   14, 

FEDER.vi,  «;ovI':r>'mk!vt  work 

Proposed    \V<irk 

-Md.,  Indian  Head — Extension  to  Pulping  and  Poaching 
House — Bids  will  be  received  by  H.  R.  Stanford.  Ch.  of  Bu- 
reaus of  Yards  and  Docks.  Navy  Dept.,  Washington.  D.  C. 
until  11  a.m..  Nov.  27,  for  extension  to  pulping  and  poaching 
house.  Naval  Proving  Ground,  Indian  Head. 

D.  C,  AVashinKtnn — Heating  Plant — Bids  will  be  received 
by  James  A.  Wetmore.  Act.  Superv,  Ai'ch.,  Treasury  Dept..  un- 
til 10  a.m..  Nov.  17.  for  central  heating,  lighting  and  power 
plant  at  Washington.  D.  C, 

Fin.,  Pensaeoln — Paving — Bids  will  be  received  by  H.  R, 
Stanfoi-d,  Cli,  of  Bui'eau  of  Yards  and  Docks.  Navy  Dept.. 
Washington.  D.  C.  until  11  a,m,.  Dec.  4.  for  concrete  pave- 
ment at  navy  aeronautic  station,  Pensacola. 

Tenn.,  Humboldt — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch,,  Treasury  Dept.,  Wash- 
ington. D.  C.  until  3  p,m,,  Dec.  20,  for  U,  S,  post  office  at 
Humboldt, 

Ky.,  Louisville — Lock  Bridges — Bids  will  be  received  at  U, 
S.  Engineer  Office  until  Dec.  6  for  swing  bridge  over  locks  of 
Louisville   and    Portland   Canal, 

Ohio,  Middletown — Post  Office — Bids  will  be  received  by 
.lames  A.  Wetmore,  Act,  Superv,  Arch.,  Treasury  Dept,,  Wash- 
ington, D,  C,  until  3  p.m,,  Dec,  IS,  for  U.  S.  post  office  at 
Middletown. 

Mieh.,  Sanlt.  Ste.  Marie — Timber — Bids  will  be  received  at 
U.  S,  Engineer  Office,  337  Federal  Bldg,,  Detroit,  until  noon. 
Dec.  15,  for  furnishing  and  delivering  about  110,000-ft,  B,  M, 
of    white    oak    timber.       (See    adv.) 

Mo.,  JefTerson  City — Elevator — Bids  will  be  received  by 
James  A,  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington. D,  C.  until  3  p.m..  Nov.  29.  for  new  hoist  way  and 
electric  freight  elevator,  etc,  in  U.  S,  courthouse  and  post 
office,  Jefferson  City, 

Colo.,  Denver — Machinery — Bids  will  be  received  by  TJ.  S. 
Reclamation  Service.  Denver,  until  Nov,  16.  for  furnishing  ex- 
cavating  machinery   for  Yuma   Project.  Arizona. 

Calif.,  San  Franeiseo — Dry-dock  —  Secretary  of  Navy. 
Washington,  D,  C.  appi-oved  plans  of  Union  Iron  Works  for 
dry   doclv    at   Huntei-s   Point, 

Hawaii,  Pearl  Harbor — Buildings — Bids  will  be  received  by 
H.  R.  Stanford,  Ch,  of  Bureau  of  Yards  and  Docks,  Navy 
Dept,,  Washington,  D.  C.  until  11  a.m.,  Dec.  4.  for  three  build- 
ings  at   naval   station,    Pearl    Harbor. 

P.  I..  Cavite — Buildings — Bids  will  be  received  by  H.  R, 
Stanford.  Ch,  of  Bureau  of  Yards  and  Docks.  Navy  Dept,, 
Washington,  D.  C,  until  11  a.m.,  Jan.  4,  for  five  buildings  at 
naval   station.   Cavite, 

Bids  In  and  Contracts  .Vwarded 
Md..  Indian  Head — Tank  and  Tov  er — Bids  were  received 
Oct.  30  for  250.000- sal.  steel  water  tank  and  tower  at  Naval 
Proving  Ground.  Indian  Head,  as  follows:  Pittsburgh-Des 
Moines  Steel  Co..  Currv  Bldg..  Pittsburgh.  Penn,.  $10.1S4:  York 
Bridge  and  Construction  Co..  Curry  Bldg,.  York,  Penn,,  $10,980; 
Memphis  Steel  Construction  Co,,  Greensburg.  Penn,.  $11,228. 
Noted  Oct,   14, 

Penn.,  Harrlsbure — Post  Office — H.  L.  Brown  &  Co..  Mt. 
Vernon.  N.  Y,.  at  $113,405,  submitted  lowest  bid  for  additions 
and  alterations  to  U.  S.  post  office.  Noted  Aug.  26  and 
Oct.  7. 

Ohio,  Logan — Post  Office — Contract  for  U.  S.  post  office  at 
Logan  awarded  to  A.  W,  LANE,  19  South  La  Salle  St..  Chicago, 
111.,  at  $42,820.     Noted  Sept.   9  and  Oct.   21. 

Wis.,  Merrill — Post  Office — Bids  were  received  Nov.  1  for 
post  office  at  Merrill,  (a)  limestone,  (b)  sandstone,  as  fol- 
lows:     James   Pevault.   Canton.   Ohio,    (a)    $59,700.    (b)    $60,900: 
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John  Lauritzen,  Fergus  Falls,  Minn.,  (a)  $53,900;  Ca'lahan- 
Mandl  Co.,  S14  Reaper  Blk.,  Chicago,  111.,  (a)  $58,700;  (b) 
$60,000.     Noted  Sept.   30. 

•iMont.,  St.  iBiintinii — Excavation — Contract  for  Mission 
lateral  H  and  sub-laterals.  Flathead  irrigation  project,  award- 
ed to  \VlLSt)X  BRDS.,  Poison,  at  $16,423.     Noted  Sept.  30. 

Okln..  Tulna — Mechanical  Equipment — Contract  awarded  to 
F4RWELL  HEATING  AND  ENGINEERING  CO.,  Joplin,  Mo., 
at  $25,667,  for  mechanical  equipment  for  U.  S.  post  office  and 
court  house.     Noted  Sept.  2. 

Okla.,  Tulna — Post  Office — Contract  for  U.  S.  post  office  and 
court  house  awarded  to  M.  TEAGBR  &  SON,  Danville,  111.,  at 
$184,856.     Noted  Oct.  7. 

CANALS,    DITCHES    AND    IRRIGATION 
Proposed  Work 
MaHM„   South   llyaiinis — Dredging — State   appropriated    $10,- 
000    for    dredging    Lewis   Bay    between    Egg    Island   and    Duni- 
bars   I'oint. 

Sid.  HagrerBtown — Canal  Improvements — Canal  Towage 
Co.  will  improve  Chesapealie  &  Ohio  Canal,  including  concrete 
lock  at   Dam   No.   6. 

Fla.,  Arcadia — Ditch — Bids  will  be  received  until  Nov.  15 
bv  County  Commissioners  for  drains,  canals  and  ditches  for 
AVcadia   Drainage   District  in  DeSoto  County.     Noted  Oct.   7. 

Fla..  Bradentomn — (Official) — Drainage — Bids  will  be  re- 
ceived until  Nov.  15  for  purchase  of  $130,000  bonds  for  drain- 
age.    C.  A.  Tilton,  Clk.  of  Bd.   of  County  Comn.      (See  adv.) 

Mich..  SaKiaan- — Drainage — Saginaw  County  Supervisor 
contemplates  draining  land  located  by  Spaulding,  James,  Swan 
Creek,  Albee  St.,  Charles  and   Plymouth  Townships. 

III.,  Chleaeo — Drainage — Drainage  Board  will  issue  $2,- 
000,000  for  widening  river  south  of  Van  Buren  St.  and  for 
diverting  sewage   in  Calumet  District. 

111..  Chicago — Canal — City  plans  S-ft.  canal  to  connect 
Chicago  with  Mississippi  River  and  cheap  water  transporta- 
tion  with  Gulf   of  Mexico  and   Pacific  Coast. 

Wis.,  Chilton — Drainage — Citizens  contemplate  establish- 
ing drainage  district  to  drain  land  in  Zimmerman  Swamp  and 
Saukville. 

Minn.,  Bemidji — Ditches — A.  Stanton,  Judge  County  Court, 
plans  Ditches  Nos.  34  and  36,  in  Hamre  and  Steenerson  Town- 
ships and  in  unorganized  townships.  Estimated  cost,  $283,- 
882. 

Minn.,  Duluth — Ditch — Contract  will  soon  be  awarded  for 
Ditch  No.  5  by  Countv  Commissioners.  Estimated  cost,  $150,- 
000. 

Kan.,  Topeka — Drainage — Survey  being  made  by  V.  R. 
Parkhurst  of  Indian  and  Soldier  Creek  territories  of  North  To- 
peka  Drainage   District. 

Tex.,  Aldlne — Drainage — Bonds  for  $140,000  sold  for  drain- 
age work  in  Drainage  District  No.  7. 

Tex.,  Austin — Reclamation — A.  A.  Stiles.  State  Reclamation 
Engr .  made  survevs  for  organization  of  levee  district  for 
reclamation  of  100.000  acres  from  mouth  of  Little  Brazos  to 
point    near    Marlin.      Noted    .\ug.    26. 

Tex..  Bav  CitT — Drainage — E.  N.  Gustafson,  Engr.,  sub- 
mitted report  to  Matagorda  County  Commissioners  for  drain- 
age svstem  in  District  No.  6.  Estimated  cost,  $47,988.  Noted 
Sept.  '2. 

Tex.,  Houston — Drainage — Bonds  for  $140,000  for  drainage 
system    have    been    sold.      Noted    Sept.    9. 

>.  M..  Carlsbad — Irrigation — Bids  will  soon  be  received  by 
L.   E.   Foster,   Project   Mgr.,    for   Down   Canyon   Pipe   line. 

I'tah.  Minersville — Irrigation — Delta  Land  and  W.ittr  Co. 
and  Minersville  Irrigation  Co.  contemplate  lateral  system  of 
water   distribution   over    12,000   acres   in   Beaver   County. 

Wash.,  Brewster — Irrigation — Contract  will  soon  be 
awarded  for  Brewster  Irrigation  District  project.  Estimated 
cost,    $1,069,000.      Noted    Sept.    30. 

Ore.,  Burns — Irrigation — Harbey  Basin  Development  Co. 
has   secured   water   rights  to    irrigate   50,000   acres   of   land. 

Ore.,  GrandTieiv — Irrigation — Election  will  be  held  Nov.  22 
to  vote  on  $600,000  bonds  for  Suttle  Lake  Irrigation  Dis- 
trict.     C.    I.    Henline.    Secy.    Bd.    of   Directors. 

Ore.,  Grants  Pass — Irrigation — Rogue  River  Public  Ser- 
vice Corporation  granted  permit  by  State  Engineer  to  appro- 
priate water  for  irrigation  of  12,460  acres. 

Ore..  Hood  River — Irrigation — Bids  will  be  received  until 
Nov  16  bv  Board  of  Directors  of  East  Fork  Irrigation  District 
Nos.  5  and  6.  Hood  Bldg..  for  diversion  gates,  dam  and  intake 
works   and   for  enlarging  canals.      Noted   Sept.    23. 

Ore.,  Medlord — Canal  Improvements — Rogue  River  Canal 
Co.  contemplates  enlarging  canal,  building  ten  mile  extension 
to  Hopkins  Canal  and  other  improvements.  Estimated  cost, 
$250,000. 

Ore.,  Salem — Reclamation — Surveys  will  be  completed  about 
Dec.  15  for  reclamation  of  75  miles  on  French  Prairie.  Noted 
Nov.   4. 

Ore„  Salem — Irrigation — Harney  Basin  Development  Co. 
will   irrigate  about  50.000  acres. 

Ore.,  Warrenton — Dredging — Surveys  will  be  made  for 
dredging  mouth  of  Skipanon  River  at  Warrenton.  Estimated 
cost,    $40,000. 

Calif..  Blythe — Irrigation — Plans  prepared  for  irrigation 
of  60,000  acres  for  California  Farm  and  Irrigation   Co. 

Calif..  Lindsay — Irrigation — Preliminary  surveys  made  for 
Lindsay  Strathmore  Irrigation  District.  Estimated  cost,  $1.- 
600,000.  John  Burr.  Charles  K.  Towt  and  others  interested. 
Noted  Nov.   4. 

Calif.,  Los  Anireles — Irrigation — Board  of  Supervisors  con- 
templating issuing  $2,606,000  bonds  for  organization  of  Irriga- 
tion  District  No.   3. 

Calif.,  Pcllasky — (Friant  post  office)— Irrigation  Dam— 
Madera  Canal  and  Irrigation  Co.  contemplates  building  irri- 
gation dam  across  San  Joaquin  River  near  mouth  of  Hildreth 
Creek. 


Calif.,  Stockton — Irrigation  —  Board  of  Supervisors  will 
issue  $300,000  bonds  for  West  Side  Irrigation  District  to  irri- 
gate 11,000  acres,  pumping  plant  and  ditch  system.  Noted 
Oct.    28. 


Bids 


and   Contracts   .\\varded 


Fla.,  Miami — Canals — South  Florida  Farm  Co.  awarded 
contract  for  100  miles  of  canals  and  laterals  on  Lake  Okee- 
chobee in  Lee  and  De  Soto  Counties  to  W.   F.  POLK. 

Miss.,  Silver  City — Canals — Contract  for  15  miles  of  canals 
for  Atchafalaya  Drainage  and  Levee  District  awarded  to  W. 
P.  BULLOCK  CO.,  Kansas  City,  Mo.,  at  $0.0777  per  cu.yd.;  90,- 
000  cu.vd.  of  levees  to  C.  B.  BOX,  Midnight,  Miss.,  at  $0.23  per 
cu.yd.   "Noted  (let.   14. 

Ky.,  Henderson — (Official) — Drainage — Contract  for  34,810 
ft  drainage  ditch  awarded  to  A.  BENNEMAN,  Chicago,  111., 
at  $11,600.     Noted  Oct.   14. 

Ohio,  Toledo — Ditch — Countv  Commissioners  awarded  con- 
tract for  Harris  Ditch  to  C.  J.  BOSTON,  Monclova,   Ohio. 

Iowa  Council  Bluffs — Drainage — Contract  for  improving 
Allen  Creek  ditch  and  Fish  Lake  of  Harrison-Pottawatomie 
Drainage  District  No.  1  awarded  to  R.  S.  MORROW,  Omaha. 
Estimated   cost   from   $38,000   to   $50,000.      Noted  Oct.   21. 

Iowa,  Jefferson — Drainage — Contracts  for  drainage  work  in 
Drainage  District  No.  102,  Greene  County  awarded  as  follows: 
SAC  CITT  CEMENT  PRODUCTS  CO.,  at  $26,336,  ARTHUR 
McHOSE,  at  $28,870,  BART  JONES  AND  C.  A.  MOORE,  at 
$20,974. 

Iowa,  Jefferson — (Official) — Drainage — Contract  for  tile 
for  drain  No.  10s,  Franklin  Township,  awarded  to  JEFFER- 
SON CEMENT  I>RODUCTS  CO.,  at  $11,017;  labor  to  THOMAS 
LARSEN,   Callender,   at    $9,703.      Noted   Oct.    21. 

Minn.,  Blue  Earth — (Official) — Ditch — Contract  for  County 
Ditch  No.  32,  Fairbault  County,  awarded  to  OTTO  MILLER, 
at  $14,435.     Noted  Oct.  21. 

Ark.,  Coming — Ditch — Contract  for  1.560.000  cu.yd.  of  ditch 
and  116.500  cu.vd.  of  levee  work  for  Big  Gun  Drainage  Dis- 
trict Clav  and  Green  Counties,  awarded  to  NORTHERN  CON- 
STRUCTION  CO.,    Elkhart,    Ind.,    at    $116,330. 

Ark.,  Pocahontas — Drainage — Contract  for  drainage  work 
in  Big  Running  Water  and  Tupeld  Drainage  Districts  awarded 
to   SCHWEINGRUBER   &    POWERS,   Datto,   Ark. 

Tex.,  Victoria — Drainage — Contract  for  improving  Drain- 
age District  No.  3  awarded  to  U.  B.  McCURDY.  Estimated 
cost,  $190,500.     Noted  Sept.   30. 

Colo.,  Sterling — Dam — North  Sterling  Irrigation  District 
awarded  contract  for  refacing  dam  100  ft.  high  to  CLARK  & 
HESSELM.VX,    Pueblo.      Estimated   cost,   $100,000. 

N.  M.,  Tularosa — Irrigation — Contract  for  installing  pump- 
5    plant     on    Tularosa    Creek    for    irrigation     of     500    acres 


MISCELLANEOUS 
Proposed  AVork 


of 


N.     Y.,     Buffalo — Wharf 

Public    Works    will    soon    : ---  .--   . T>r„ii 

paralleling  the  Bird   Island  Pier.   50x80  ft.   out   in  river.     Wall 
will  be   3,000  ft.   long. 

N.  J.,  Trenton — Fire-Alarm  Station — Board  of  Commission- 
ers will  build  central  station  for  new  police  fire-alarm  system. 
Penn.,  Philadelphia — Piers — Cramp  Shipbuilding  Co.  grant- 
ed   permission    to    build    two    piers    into    Delaware    River    at 
Girard  .-^ve.     Estimated  cost,  $45,900. 

Pcnn.,  Philadelphia— (Official)— Pier— Bids  will  be  received 
until  noon  Dec.  6,  bv  John  Meigs.  Dir.  of  Dept.  of  Wharfs. 
Docks  and  Ferries,  555  Bourse  Bldg.,  Philadelphia,  for  super- 
structure of  McKean  St.  Pier,  Nos.  78  and  80  south,  and 
adjacent  bulkhead  shed  in  Delaware  River  between  McKean 
St.  and  Snyder  Ave.  Estimated  cost,  $500,000.  Noted  Aug.  26. 
(See  adv.)" 

Md.,  Baltimore — Tunnel — Preliminary  plans  prepared  for 
tunnel  under  Patatsco  River  for  Pennsylvania  R.R.  Esti- 
mated cost,   $12,000,000. 

VV.  Va.,  Huntington — Subway — Plans  prepared  for  subway 
in  Tenth  St.  for  Chesapeake  &  Ohio  R.R.  Co.  Estimated  cost. 
.?50.000. 

MIsSm  Bay  St.  Louis— Seawall— Bids  will  be  received  until 
Dec.  1  by  Charles  G.  Moreau,  seawall.     Noted  Oct.  21. 

Ky.,  Louisville — Park  Improvements — Park  Commissioners 
considering  improvements  to  parks. 

Ohio,  Portsmouth— Flood  Protection— Bids  will  be  received 
until  noon,  Nov.  17.  by  William  Gergens,  Dir^  of  Pub  Ser., 
for  second  section  of  flood  protection  wall.     Noted  Oct.    (. 

Ohio,  Springtield- Retaining  Wall— Bids  will  be  received 
until  noon,  Nov.  29,  by  Walter  J.  Barrett,  City  Audr.,  for. pur- 
chase of  $13,500  bonds  for  building  and  improving  retaining 
walls   in  Mill   Run.      Noted   Oct.   21. 

Ohio,  Wellsville — (Official)— Dikes— Citizens  voted  $50,000 
for  dykes.     Noted  Oct.  28. 

Ind..  Ft.  Wayne — Elimination  of  Grade  Crossing— Plans 
nreoared  for  track  elevation  for  Pennsylvania  R.R-  a™ 
wlblsh  RR.  Alexander  C.  Shand,  Philadelphia,  Penn.,  Ch. 
Engr.,   Pennsylvania  R.R. 

111.,  Belleville — Tunnel— City  contemplates  building  tunnel 
to  care  for  flood  waters  of  Richland  Creek  which  will  bisect 
city  from  north  to  south.     John  Taylor,  interested. 

111.,    East    St.    Louis— Coal    Terminal— Wiggins    Ferry    Co. 
contemplates  building  coal   terminal  at  foot  of  Trendley  Ave. 
Wis..      Beloit— Mausoleum— City      ^vill      build      mausoleum 
within   year.      Estimated   cost   between    $45,000   and    ». 5,000. 

Neb.,  Omaha— Crane— Bids  will  be  received  unt"  Nov  16 
by  T.  J.  O'Connor,  City  Clk.,  for  railroad  crane  of  five  tons 
capacity. 


TSTovembor  11,  1915 


EN(i  I  NKERINC     X  K  W  S 


305 


Mo.,  St.  Joseph — Speedway — Plans  prepared  for  two-mile 
speedway  at  Lake  Contrary.  John  Prince  Interested.  Esti- 
mated  cost,    $2,000,000.      Noted    Nov.    4. 

Tex.,  Galveston — Dry  Dock — J.  J.  Kane  and  associates  r'.an 
dry  dock  and  marine  way. 

Tex.,  Galveston — Wireless  Station — llarconl  Wireless  Tele- 
graph Co.  will  build  wireless  station  with  sufficient  power  to 
send  and  reoeive  message  from   Europe. 

Tex..  Houston — Wharves  and  Slips — City  contemplates 
expenditure  of  $1,000,000  for  wharves  and  slips  next  year. 

Tex.,  Orange — Dredging — Bids  will  soon  be  received  for 
dredging  slips  for  wharfs  and  docks.     E.  U.  Henry,  City  Engr. 

\Va8h„  .Seattle — Sprinkling  System — Chicago,  Milwaukee 
&  Puget  Sound  Ry.  Co.  will  install  automatic  sprinliling  sys- 
tem for  protecting  Milwaukee  docks  on  East  Waterway. 
Estimated  cost,   ?15.000. 

'Wash.,  TafK>n>a — Dike — County  Commissioners  of  Pierce 
County.  Thomas  N.  Morris,  Audr..  plans  dikes  along  Lincoln 
Ave.   on  tideHats  of  Hylebos  Creek.      Estimated   cost.   $200,000. 

Ore..  Bandon — Jetty — Plans  being  prepared  by  Port  Engi- 
neer for  south  jetty  for  Port  of  Bandon.  Estimated  cost, 
$20,000. 

Calif.,  Huntlnpton  Beaeh — Subway  Work — Bids  will  be 
received  until  Xov.  15  by  City  Clerk  for  reinforced-concrete 
pipe  culverts,  reinforced  concrete  and  timber  subway  and 
approaches    under    Southern    Pacitic    tracks. 

Calif.,  Los  Anseles — Elimination  of  Grade  Crossings — 
Pacific  Electric  Rv.  Co.  will  elevate  tracks  from  station  at 
Sixth  and  Main  St.  to  San  Pedro  St.     Estimated  cost,  $300,000. 

Calif..  Ocean  Beaeh — Seawall — Citizens  contemplate  issu- 
ing  $50,000    bonds    for    seawall. 

Que.,  Montreal — Elimination  of  Grade  Crossing — Plans 
prepared  for  eliminating  grade  crossing  at  St.  Denis  St.  over 
tracks  of  Canadian  Pacific  Ry.,  which  will  involve  building 
of  bridge  500-ft.  long  with  ornamental  balustrades  and  elec- 
tric-light standards.      Estimated   cost,    $70,000. 

Ont.,  London — Subwav — H.  A.  Brazier,  City  Engr.,  esti- 
mates cost  of  Egerton  St.  subway  to  be  $94,000. 

Bids  In  and   Contraets  A^varded 

Mass.,  Boston — Convenience  Station — Contract  for  conveni- 
ence station  awarded  to  M.  S.  KELLIHER,  Oak  St.,  Atlantic. 
Estimated  cost,  $13,009. 

N  Y..  Xe«  York — (Borough  of  Brooklyn) — (Official) — Sta- 
tion Finish — Bids  were  received  Xov.  5  for  station  finish  for 
11  stations  on  Broadwav-Fourth  Ave.  Rapid  Transit  R.R.  from 
A.  L.  GUIDOXE,  131  East  23d  St.,  X.  T.,  at  $513,656  (awarded 
contract);  Louis  Wechsler,  $535,000;  Marble  Arch  Co.,  $546,000. 
Noted  Nov.   4. 

ST.  Y.,  Xcw  York — (Borough  of  Brooklyn) — Terminal — Xew 
York  Municipal  Rv.  awarded  contract  for  Coney  Island 
Terminal  to  GEORGE  W.  McNULTY  CO.,  New  York. 

N.  Y.,  Xew  York — (Borough  of  Queens)  —  (Official) — Storm 
Drain — Bids  were  received  X'ov.  3  for  storm  drain  for  Queens- 
borough  Rapid  Transit  R.R.  from  Murphy  Bros.,  Madison  Ave. 
and  42d  St.,  X.  Y..  at  $7421;  Lawrence  Contracting  Co.,  2409 
Walton  Ave.,   X.   Y..   at   $9,326;   L.   J.   Jloran,  at   $9.S17. 

N.  J.,  Deal  Beach — Bulkhead — Contract  for  Ijulkhead 
awarded  to  FRAXK  R.  STONEWALL.  Melvin,  N.  J.,  at  $13,SS5. 
Noted  Nov.   4. 

N.  J.,  Jersey  City — Trap  Rock — Hudson  County  Park  Com- 
missioner awarded  contract  to  CHARLES  T.  KAVANAUGH, 
Bayonne,  at  $1.54  per  cu.yd.  for  3,300  cu.yd.  2^4-in.,  2.100  cu.yd. 
IJA-in.  and  300  cu.vd.  of  %-in.  broken  trap  rock;  JAMES 
BRADY'S  SONS  CO.,   at   $1.16    per  bbl.   for  500  bbl.   of   cement. 

Penn..  Philadelphia  —  Superstructures — McCLINTIC-MAR- 
SHALL  CO.,  Philadelphia,  awarded  contract  for  steel  super- 
structures on  three  sections  of  Frankford  Elevated  Line 
extending  from  Girard  Ave.  north  to  Unity  St.  at  $1,453,000. 
Noted   Nov.   4. 

Penn..  Pittsburgh — Retaining  Wall — Contract  awarded  to 
WILLIAM  J.  PAYNE.  JR..  CO..  at  $20,460,  for  various  retain- 
ing walls  along  Scotia  Hollow  Rd.   in  Jefferson   Township. 

Penn.,  St.  Clair — Elimination  of  Grade  Crossing — Contract 
awarded  to  P.  J.  CAMPION,  Mahanoy  City,  for  subway  under 
Reading  Ry.  at  northern  section  of  Second  St.  on  line  of 
Schuylkill   Ry.   Co.   to   eliminate   grade   crossing. 

Va.,  City  Point — Pier — E.  I.  Du  Pont  de  Nemours  Powder 
Co.  awarded  contract  to  W.  D.  MURRAY  &  CO.,  at  $50,000,  for 
pier   on  James  River. 

Va«  Lamberts  Point — (Norfolk  post  office) — Piers — Press 
reports  state  that  John  P.  Pettyjohn  &  Co.,  Lynchburg,  will 
be  awarded  contract  for  two  piers  for  Norfolk  &  Western 
R.R.      Estimated  cost,   $1,800,000.     Noted  Oct.   14. 

La..  Xew  Orleans — Levee — State  Board  of  Engineers 
awarded  contract  to  A.  G.  THOMAS,  at  $5  per  hour  for  levee 
from  Happy  Jack  to  Butlar. 

HI.,  Vlton — Tunnel — Board  of  Administration,  Alton  .State 
Hospital,  awarded  contract  to  STRUBEL  &  HELMICK,  Alton, 
at  $53,850,   for  tunnel  system. 

III.,  ShawneetowTi — Levee — River  and  Lakes  Commission 
awarded  contract  for  repair  work  to  Shawneetown  Levee  to 
J.   A.    CAMPBELL,   Oakland,   Ind.,   at   $0.67   per   cu.yd. 

Wis.,  Lake  Geneva — Storage  Tank — John  C.  Plemming 
awarded  contract  to  J.  D.  READER  for  10,000-gal.  storage 
tank  and  steel  support. 

■Wis..  Superior — Dock  Improvements — M.  A.  Hanna  &  Co. 
awarded  contracts  for  improvements  to  docks  to  B.\RNETT 
RECORD  CO.,  concrete  work;  MEAD  MORRISON  CO.,  Chicago, 
111.,   steel   work.      Estimated    cost.    $90,000. 

Wis.,  Superior — Freight  Steamer — Interlake  Steamship  Co., 
Cleveland,  (^hio.  awarded  contract  to  AMERICAN  SHIP 
BUILDING  CO.,  at   $440,000,   for  60x600-ft.   freight  steamer. 

Iowa.  Muscatine — Terminal — Levee  Commission  awarded 
contract  to  B.  LAYTON.  Chicago,  111.,  at  $13,676.   for  terminal. 


Tex..  Temple — (Official) — Fire-.\larm  System — Contract  for 
fire-alarm  system  awarded  to  G.VMEWELL  FIRE  ALARM  CO, 
Estimated   cost,    $10,000.      Noted   Oct.   28. 

Tex.,  Vletoria — Freight  Pier — Contract  for  reinterced  con- 
crete pier  1.000 .ft.  long  and  100  ft.  wide  tor  Raisin.  Fordtran 
&  Smiley  Ry.  awarded  to  FRED  URBAN  BUILDING  CO. 
Estimated   cost,    $1,000,000. 

Wash..  Cathlamet — Dike — Contract  for  17  miles  of  dike  On 
Columbia  River  awarded  to  MONTAGUE  &  O'REILLY,  Port- 
land. Ore.,   at   $99,000.     Noted   Oct.   21. 

Wash.,  Seattle — Bulk  head — Contract  for  fllling  and  bulk- 
heading  East  Jlarginal  Way  awarded  to  PUGET  SOUND 
BRIDGE  AND  DREDGING  CO.,  Seattle,  at  $80,957.  Noted 
Oct.  14. 

Ore.,  Portland — Elimination  of  Grade  Crossing — Contract 
for  underground  crossing  on  Sandy  Rd.  awarded  to  CROW- 
LITZ    BRIDGE   CO. 

Calif.,  San  FranelHco — (Official) — Esplanade — Contract  for 
Section  A  of  esplanade  and  sea  wall  awarded  to  C.  E.  LAM- 
BURTH,   San    Francisco,   at   $48,500.      Noted    Nov.    4. 

Porto  Rico.  San  Juan — Bulkhead  Shed — Bids  received  Oct. 
1  by  Harbor  Board  for  (a)  841-tt.  shed,  (b)  529-ft.  shed,  (c) 
1  crane,  (d)  2  cranes  as  follows;  J.  Benitez,  (a)  $72,975,  (b) 
$17,582,  (d)  $30,498;  P.  J.  Carlin  Construction  Co.,  (a)  $78,800. 
(b)  $53,000,  (c)  $17,000,  (d)  $29,000;  John  Monks  &  Son,  (a) 
$83,138,   (b)   $56,975,   (c)   $19,000,   (d)   $34,000.     Noted  Sept.   2. 

BUILDINGS 

Other  Uems  relative  to  Building  Construction  trill  tic  found  under  the  following  ticaa» 
tvs:  "Industrial  ll'orks;"  "Federal Gocernment  H'ork"  and  "Miscellaneous  " 
Proposed    Work 

-Mass.,  Boston — (Roxbury)  —  (Official)  —  Bids  will  be  re- 
ceived by  Schoolhouse  Commissioners  of  City  of  Boston  until 
noon,  Nov.  12.  for  addition  to  High  School  of  Practical  Arts. 
Noted   Oct.   28  and  Nov.   4. 

Mass.,  Boston — Plans  being  prepared  for  theater,  bowling 
alleys,  garage  and  stone  building  for  Myer  Dana.  209  Wash- 
ington St.  Silverman  Engineering  Co.,  43  Tremont  St..  Arch. 
Estimated  cost,   $400,000. 

Mass.,  Boston — Plans  being  prepared  by  Joseph  D.  Mc- 
Ginnis.  Arch.,  16  .Arlington  St.,  for  3-story  school.  J.  P. 
Lomasney,  Ch.  of  Sclioolliouse  Com.     Estimated  cost,  $200,000. 

Mass.,  Boston — Shawmut  Avenue  Real  Estate  Trust  will 
build  six-story  mercantile  building  at  Shawmut  Ave.  and 
Castle  St.     Estimated  cost,  $200,000.     G.  N.  Meserve,  Arch. 

Mass,,  Boston — Plans  being  prepared  by  C.  Howard  Walker. 
71  Kilbv  Bldg.,  Boston,  for  office  building  for  Eugene  F. 
Sullivan. 

Mass,,  Boston — Josiah  H.  Bentors,  Chn.  Bd.  of  Trustees, 
plans  addition  to  Public  Library  at  Copley  Sq.  Estimated 
cost,    $300,000. 

Mass.,  Xorth  Adams — Bids  will  be  received  until  Nov.  17 
bv  E  C.  and  G.  C.  Gardner,  Arch.,  Springfield,  Mass.,  for  three- 
story,  100x270-ft.  brick  high  school.  Estimated  cost,  $125,000. 
Noted  Sept.  16. 

Mass.,  AValthnni — Bids  will  be  received  until  Nov.  15  for 
one-story,  62xlS4-ft.  brick  and  terra  cotta  church  for  St. 
Charles  R.  C.  Church.     Estimated  cost,  $80,000.     Noted  Oct.  7. 

R.  I..  Providence — Bids  will  be  received  until  Nov.  22  by 
Board  of  Contract  and  Supply  for  grammar  school  building. 
Carpenter  &  Sheldon,  Arch.  Estimated  cost,  $150,000.  Noted 
Oct.    7. 

Conn.,  %Vethersfleld — Plans  being  prepared  for  administra- 
tion building  for  Connecticut  Institute  for  the  Blind.  A. 
Raymond,  Arch. 

X.  Y.,  Buffalo — Bids  will  be  received  until  11  a.m.,  Nov.  16, 
by  E.  J.  Meyer,  Chn.  of  Hospital  Com.,  1312  Main  St.,  for 
hospital  at  Kensington  .\ve.  and  Grider  St.  Estimated  cost, 
$600,000.      Green    &   Wicks,    110    Franklin   St.,  Arch. 

X.  Y.,  Far  Roekaway — Board  of  Education  contemplates 
building   addition    to    Public    School   No.    39.      Estimated    cost. 

$50,000. 

X.  Y.,  Xew^  York — (Borough  of  Bronx) — (Official) — Prelim- 
inary plans  being  prepared  by  Louis  Allen  Abramson,  Arch., 
220-Pifth  Ave.,  for  four-story,  200x200-ft.  hospital  for  Home 
of  Daughters  of  Jacob,  302  East  Broadway.  Estimated  cost, 
$400,000. 

X.  Y..  Xew  York — (Borough  of  Manhattan)  —  (Official)  — 
Preliminar\'  plans  being  prepared  b>'  Mott  B.  Schmidt.  Arch., 
15  East  40th  St.,  for  12-story.  25xl00-ft.  reinforced-concrete 
loft  building  for  23  West  57th  St.  Corps.  Estimated  cost, 
S150,000. 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — (Official) — 
Plans  prepared  for  l?-story.  25xl00-ft.  store  and  office  build- 
ing at  5Sth  St.  near  Fifth  Ave.  for  25  West  57th  St.  Co.,  128 
Broadwav  M.  B.  Schmidt,  Arch.,  15  East  40th  St.  Estimated 
cost,     $125,000. 

X.  Y..  X'ew  York — (Borough  of  Manhattan) — (Official) — R. 
H.  \lmivoty.  Arch.,  220  Fifth  Ave.,  preparing  plans  for  alter- 
ation to  'oft  and  store  building  for  Pinchot  Estate,  60  Broad- 
way.     Estimated    cost,    $125,000. 

X.  Y'..  Xew  York — (Borough  of  Manhattan) — (Official)— 
Plans  being  prepared  for  addition  to  department  store  at  Lex- 
ington Ave.  and  60th  St.  for  Bloomingdale  Bros.,  59th  St. 
and  Third  Ave.  Buchman  &  Fox,  Arch.,  Madison  Ave.  and 
42nd   St.      Estimated   cost,    $400,000. 

X.  Y'.,  Roeliester — Pl.ans  being  prepared  by  Gordon  & 
Madden,  Arch.,  Siblev  Bldg.,  for  school  No.  37.  J.  S.  Mullan, 
Secy.  Bd.   of  Education.     Estimated  cost,  $90,000. 

X.  Y'„  Saranae  Lake — Plans  submitted  by  Mann  &  Mac- 
Neille,  Arch.,  70  East  45th  St..  N.  Y.,  to  C.  M.  Palmer,  Chn. 
Local  Development  Com.  of  Bd.  of  Trade  for  hotel  and  club 
house.      Estimated   cost,   $500,000. 
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N.  J.,  Elizabeth — Bids  will  soon  be  received  for  El  Mora 
School  by  the  Board  of  Education.     Estimated  cost.   $60,000. 

N.  J..  Jersey  City — Board  of  Commissioners  will  build 
school  for  crippled  cluldren. 

JJ.  J..  Montelair — (Official) — Bids  will  be  received  until 
8  p.m..  Nov.  23,  by  Frank  .1.  Taylor,  Secy.  Bd.  of  Education, 
for  alterations  to  Spaulding  School.  Estimated  cost,  $50,000. 
Noted  Oct.  2S.     (See  adv.) 

N.  J.,  Morris*  PlnlUM — Commission  of  Mental  Detectives 
preparing  preliminary  plans  for  addition  to  State  Hospital. 

N.  J.,  Newarls — Citizens  voted  51,500,000  bond  issue  for 
municipal    memorial     building. 

N.  J.,  New  i'rovldenee — Bids  will  be  received  until  Nov.  15 
by  Board  of  Education  for  Lincoln  School. 

N,  J..  Spring:  Lake — Plans  prepared  by  Watson  &  Huckel, 
Arch.,  1211  ^'alnut  St.,  Philadelphia,  Penn.,  for  five-story 
brick  addition  to  Hotel  Monmouth.     Estimated  cost,  $45,000. 

N.  J..  ■^Ve.stfleld — Holy  Trinity  Church  contemplates  build- 
ing churcli  and  school  on  Westfleld  Ave.  Estimated  cost, 
$70,000. 

I'enn.,  BraelienritlKe — (Official) — Citizens  voted  $60,000 
bonds  for  school.     Noted  Oct.   14. 

I'enn.,  Bnller — Plans  being  prepared  for  three-story.  SOx 
160-ft.  lodge  building  for  L.  O.  O.  M.  No.  67.  M.  Nirdlinger, 
Arch.,    Diamond  Bank  BUIg.     Estimated  cost,   $75,000. 

Penn..  Carlisle — F.  H.  Hall,  Secy.  Pub.  Charities  Comn., 
contemplates  building  inebriate  asylum.  J.  M.  McColum,  Ber- 
ger    Bldg.,    Pittsburgh,    Arch.       Estimated     cost,     $300,000. 

Penn.,  Edgewood — Plans  being  prepared  by  Thomas  Han- 
nah, Arch.,  for  church  for  First  Presbyterian  Church.  Esti- 
mated cost,  $75,000. 

Penn.,  Harrisburp: — Kesher  Israel  and  Chisul  Emuna  Jew- 
ish Congregations  have  united  and  will  build  synagogue. 
Estimate  1  cost,  $80,000. 

Penn.,  HersheT — First  United  Brethren  Church  will  build 
church  on  Chocolate  Ave.  Estimated  cost,  $60,000.  M.  S. 
Hershey,    interested. 

Penn.,  I^eivisbnrB — Union  County  contemplates  one  and 
two-story  jail.     A.  H.   Frick.  Arch.      Estimated  cost,  $75,000. 

Penn.,  Lewlstown — (Official) — Citizens  voted  $100,000  bond? 
for  high  schools.     Noted  Oct.  28. 

Penn..  Philadelpliia — (Official) — Bids  will  not  be  received 
this  vear  for  one-story  building  for  Beneficial  Savings  Fund 
Society.      Estimated   cost,    $250,000. 

Penn.,  Philadeliihia — St.  Carthage  Church  will  build  two- 
story  stone  church  at  62nd  St.  and  Cedar  Ave.  Henon  & 
Boyie,  Arcli. 

Penn.,  Pliiladelpliia — Plans  being  prepared  by  W.  H. 
Thomas,  Arch.,  Philadelphia,  for  church  at  51st  and  Spruce 
St.  for  Protestant  Episcopal  Chapel  of  Mediator.  Estimated 
cost,  $100,000. 

Penn.,  Pittsliurttli — Plans  prepared  by  Thomas  Hannah, 
Arch.,  for  church  for  Edgewood  Presbyterian  Congregation. 
Estimated    cost,     $80,000. 

Penn.,  Pittshurch — Plans  being  prepared  for  flve-story,  S2x 
114-ft.  building  for  First  U.  P.  Church.  Estimated  cost, 
$300,000. 

Penn.,  Scottdale — Plans  being  prepared  for  two-story 
Church   for  United  Brethren   Church.      Estimated   cost.    $40,000. 

Penn.,  AVilliicsliurB — Board  of  Education  retained  Ingham 
&  Bovd.  Arch.,  Vanderbilt  Bldg..  Pittsburgh,  to  prepare  plans 
for  school.     Estimated  cost,   $300,000. 

Penn..  Yorli — York  County  contemplates  building  one  and 
two-storv  almshouse.  B.  F.  Willis,  10  West  Market  St.  Esti- 
mated cost,   $400,000. 


received  for  two-story 
State  College.  Day  & 
Noted   Oct.    21. 


Del..    Newarli — Bids    will    soon 
agriculture     building     for     Delaware 
Klauber,   Arch.,    Philadelphia,   Penn. 

D.  C,  AVasliinfcton — Plans  being  prepared  by  Marsh  & 
Peter.  Arch.,  520  13th  St.,  N.  W.,  for  preparatory  school  for 
Georgetown   University.      Estimated   cost,    $400,000. 

D.  C.  AVaMhineton — T.  M.  C.  A.  plans  six-story  building.  C. 
L.  Harding,  Woodward  Bldg.,  Arch.     Estimated  cost,    $400,000. 

D.  C,  AVashinKton — Plans  prepared  by  R.  W.  Geare,  Arch., 
Woodward  Bldg.,  for  motion  picture  theater.  Estimated  cost, 
$100,000. 

W.  Va..  AVheelinK — Plans  prepared  by  F.  F.  Faris,  E.  B. 
Frankheim  and  M.  F.  Giese.  Archs..  for  clubhouse  for  Knights 
of  Columbus.     Estimated  cost,   $100,000. 

AV.  Va.,  ■\VheeIinis — Roval  Southern  Amusement  Co.  plans 
to  build  theater  and  dance  hall.  Estimated  cost,  $50,000.  G. 
H.    Dieringer,    106   North   Huron    St.,    Arch. 

Ga.,  AtiieuH — Bids  will  be  received  until  noon,  Dec.  1,  by  W. 
T.  Forbes,  Secy.  Bldg.  Comn.,  for  T.  M.  C.  A.  building. 

Fla.,  .laeksonville — Contracts  for  ten  schools  will  be  award- 
ed in  Januarv  bv  Board  of  Public  Instruction  of  Duval 
County.  Bond.s  for  $1,000,000  sold.  William  B.  Ittner,  St. 
Louis,    Mo.,    Arch. 

MlH8.,  Pass  ClirUtian — See  item  under  "Streets  and  Hoads." 

La.,  New  Orleans — Bids  will  be  received  until  5  p.m.,  Nov. 
17,  by  Rathbone  DeBuvs  and  Charles  R.  Armstrong,  Arch., 
1018  Hlbernia  Bank  Bldg..  New  Orleans,  for  Corinne  Casanas 
Memorial  Clinic  Hospital  at  Birod  St. 

Tenn.,  Knox^lUe — Board  of  Commerce  contemplates  build- 
ing to  be  known  as  Tennessee  Vocational  Reformatory  for 
Girls.      Estimated    cost.    $50,000. 

Tenn.,  Memphis — Plans  being  prepared  for  six-story  build- 
ing at  Union  Ave.  and  Third  St.  for  Frank  G.  Jones.  Estimated 
cost,  $75,000. 

Tenn.,  Murfreesboro — Plans  prepared  by  R.  H.  Hunt.  Arch., 
Chattanooga,  for  new  Baptist  Church.    Estimated  cost,  $40,000. 


Tenn..  Nashville — Board  of  Education  having  plans  pre- 
pared by  W.  B.  Ittner,  for  addition  to  high  school  building. 
Estimated    cost,    $100,000. 

Tenn..  Nashville — Commercial  Club  will  remodel  Vander- 
bilt Law  Bldg.,  and  build  swimming  pool.  Marr  &  Holman, 
Nashville,    Arch.      Estimated    cost,    $75,000. 

Ky.,  Ashland — Congregation  of  Ashland  Methodist  Epis- 
copal Church  plans  to  build  church  and  Sunday  school.  Esti- 
mated cost.  $75,000.  V.  T.  Ritter,  1119  First  National  Bank 
Bldg.,  Huntington,  W.  Va.,  Arch. 

Ky.,  Georgetown — (Official) — -Citizens  defeated  $90,000 
bonds  for  new  school.     Noted  Oct.  14  and  21. 

Ky.,  L.e.vlnctun — (Official) — Citizens  voted  $100,000  bonds 
for  two  schools.     Noted  Aug.    28. 

Ohio,  Avondaie — Plans  being  prepared  by  Samuel  Hanna- 
ford  &  Son,  Arch.,  for  building  for  Bethesda  Hospital.  Esti- 
mated   cost,    $50,000. 

Ohio,  Dratenahl — (Cleveland  post  office) — Plans  prepared 
by  A.  Garfield,  Arch.,  815  Garfield  Bldg.,  Cleveland,  for 
city  hall  building  at  East  105th  St.     C.  A.  Neff,  City  Clk. 

Ohio,  Canton — Bids  will  be  received  by  School  Board  until 
Nov.    22    for    Daniel-Worley    School. 

Ohio,  Chillieothe  —  A  tul^erculosi?  hospital  will  be  con- 
structed by  Ross.  Fayette,  Highland.  Sciota  and  Fairfield 
Counties.     Estimated  cost,  $40,000.     Robert  Alexander.  Secy. 

Ohio,  Chillicnthe — Bids  will  soon  be  received  for  two-story 
memorial  building  and  armory  for  Fourtli  Regiment.  Esti- 
mated cost,   $65,000. 

Ohio,  Cleveland — Citizens  voted  $2,000,000  bonds  for  schools 
and    improvements   to   schools.      Noted   Oct.    17. 

Ohio,  Cleveland — Cleveland  Council,  Knights  of  Colunbus, 
contemplate   new    clubhouse.      Estimated   cost.    $50,000. 

Ohio,  Cleveland — Plans  prepared  by  William  S.  Lougee, 
Arch.,  500  Marshall  Bldg.,  fur  two-storv  club  house  at  2097 
Bast  21st  St.   tor  Bricklayers'   Union.      Estimated   cost.   $40,000. 

Ohio,  Cleveland — Bids  will  soon  he  received  by  Hubbell  & 
Bencs,  201  Avenue  Bldg.,  Arch.,  for  club  house  and  auditorium 
for  Al  Koran  Temple  of  the  Mystic  Shrine.  Estimated  cost, 
$300,000. 

Ohio,  Cleveland — Mall  Building  Co.  will  not  build  theater 
until  spring.     Estimated  cost,  $65,000. 

Ohio,  Cleveland — Plans  are  being  prepared  by  Franz  C. 
Warner,  Arch.,  767  Hippodrome  Bldg..  for  four-story,  110x120- 
ft.  college  tor  M^estern  Reserve  University  Dental  School. 
Estimated  cost.    $125,000. 

Ohio,  Cleveland — Bids  \vill  soon  be  received  for  four-storv, 
60xl45-ft.  addition  for  St.  Alexis  Hospital,  Sisters  of  c. 
Francis.  William  C.  Jamsen,  .\rch.,  403  O'Brien  Bldg.  '^ti- 
mated  cost,   $150,000.     Noted  Nov.   4. 

Ohio,  Coluinl>u.« — Howard  &  Merriam  contemplate  building 
school   in  Goshen  Township.      Estimated    cost,    $40,000. 

Ohio.  Columbus — Plans  prepared  for  school  building  for 
Preble  County. 

Ohio,  Columbus — Plans  prepared  by  Stribling  &  Lum, 
Arch.,  tor  Columbus  General  Hospital  at  Indianola  Ave.  and 
Glen  Echo  Ravine. 

Ohio,  Columbus — Bids  will  be  received  until  noon,  Nov.  15, 
by  Ohio  State  University,  Carl  E.  Steeb,  Secy.,  for  Homeo- 
pathic Hospital. 

Ohio,  Dayton — Peter  Kuntz  will  build  tuberculosis  hospital 
above  Stillwater  River  off  Covington  pike.  Estimated  cost. 
$500,000. 

Ohio,  Elyria — Plans  being  considered  bv  Willys-Overland 
Co.   for  hospital  for  employees.      Estimated  cost,   $60,000. 

Ohio,  Fremont — Grace  Lutheran  Church  plans  one-story 
church    and    pai'ish    house.      Estimated    cost,    $75,000. 

Ohio,  Lukewood — Citizens  voted  $500,000   bonds  for  schools 

Ohio,  Martins  Ferry — Preliminary  plans  being  prepared  by 
C.  W.  Bates,  National  Bank  of  West  Virginia  Bldg.,  for  store, 
banl<  and  office  building  foi-  German  Savings  Bank.  Esti- 
mated   cost,    $80,00.      E.    E.    McCombs,    Pres. 

Ohio,  Norwood — South  Norwood  Welfare  Association  inter- 
ested in  plan  to  issue  $45,000  bonds  for  new  school  in  Nor- 
wood View. 

Ohio,  Old  Fort — Board  of  Education  retained  H.  C.  Millott, 
Arch.,  411  Columbus  Ave.,  to  prepare  plans  for  two-story,  98x 
lOS-ft.    school.      Estimated   cost,   $40,000. 

Ohio,  Painesville — Preliminary  plans  prepared  for  gymnas- 
ium for  Lake  Krie  College.  Bids  will  not  be  received  until 
spring.       Estimated    cost,    $70,000. 

Ohio,  Somerville — (Official) — Bids  will  be  received  until 
noon.  Nov.  20,  by  F.  W.  Peter,  Clk.,  Bd.  of  Education  of  Somer- 
ville Village  School  District,  for  flre-proof  school  building. 

Ohio,  Stenbenville — Bids  will  soon  be  received  for  three- 
story.  4Sx70-tt.  lodge  and  store  building  for  Lodge  No.  1. 
Knights  of  Pvthias.  Estimated  cost,  $40,000.  J.  C.  Ault,  Mar- 
ket St.,  Chn.  of  Trustees. 

Ohio,  Toledo — .\  16-storv,  reinforced-concrete  hotel  will  be 
constructed  on  site  of  present  Boody  House.  Estimated  cost, 
$3,000,000. 

Ohio,  Chriehsville — Board  of  Education  plans  to  hold  elec- 
tion to  vote  on  bond  issue  for  $40,000  for  new  school  on  Tren- 
ton Ave.  and  lepairing  Main  St.  school. 

Ohio,  AVarren — Plans  being  prepared  by  Crow,  Lewis  & 
Wickenhoeter,  Arch.,  200  Fifth  Ave.,  New  York,  N.  Y..  for 
two-story  church  tor  First  Presbyterian  Church.  Estimated 
cost,   $55,000. 

Ohio.  Wooster — Board  of  Education  of  Wayne  Township 
plans   to  issue  $40,000  bonds  tor  high  and  grade   school. 

Ohio,  YouuBstown — Y.  W.  C.  A.  plans  to  build  a  five-story, 
58xl44-ft.  dormitory.  Estimated  cost,  $40,000.  E.  F.  Moore. 
225  W.   Rayen  St..  (jen.  Secy. 
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Ind.,  Ilrookstoii — Kdward  PerKUSon,  Trustee,  has  retained 
Elmer  K.  Dunlap.  909  State  Life  Bldg.,  Indianapolis,  Arch.,,  to 
prepare  plans  lor  high  and  prade  school.  Estimated  cost, 
$40,000. 

Ind.,  SiirliiKlleld — Board  of  Education  contemplates  build- 
inB  hiprh  school  at  Eighth  and  North  B  St.  Estimated  cost, 
$150,000. 

Ind.,  Terrc  liiiutr — (Ollicial) — Bids  will  be  received  about 
Dec.  1  for  lO-room  school  at  25th  and  Fourth  Ave.  Estimated 
cost,  $70,000.  .rolui  &  Miller,  Ball  Bldg.,  Arch.  Noted  Oct.  28. 
I»|ifb.,  lOnst  LnnNiuK — P.ids  will  be  received  until  noon,  Nov. 
17,  b.v  A.  M.  l^rown,  Sfcy.  State  Bd.  of  Agriculture,  for  gym- 
nasium at  Mic-hiK'an  Agrioulturo  College.  E.  A.  Brown,  Lan- 
sing.  Mich.,   Arch. 

Mifli.,  (imnd  Itniil<lH — Bids  will  soon  be  received  by  Lee  De 
Camp.  Arch..  26  Empress  Bldg.,  for  three-storv,  13,132-ft. 
theater.      Estimated   cost,   $225,000.      Noted  Aug.   12. 

MIeh.,  LnnxInK — Bids  will  be  received  about  Nov.  15  for 
eight-story  45xlOO-ft.  bank  and  oHice  building  for  Lansing 
State  and  Savings  Bank.  S.  D.  Butterworth,  Arch.,  432  Tus- 
sing  Bldg.     Noted  Oct.   2S. 

III.,  ChlcnBO — Chicago  Theological  Seminary  contemplates 
building    theological    school.      Estimated    cost,    $200,000. 

Chioauo.  111. — Chicago  Telephone  Co.,  212  West  Washington 
St.,  will  build  three-storv  brick  exchange  at  1509  North  West- 
ern  Ave.      Estimated   cost,    $90,000. 

III.,  Dnnvillr — Bids  will  soon  be  received  for  four-story, 
75xl50-ft.  building  for  Masonic  Lodge.  Estimated  cost,  $150,- 
000.      J.   Sutton,   Secy. 

III.,  Deentur — -State  Federation  of  Labor  contemplates 
building  temple.     Estimated  cost,   $75,000. 

III..  Freoiiort — Elks  of  Moline  will  build  lodge  building. 
Estimated   cost,    $100,000. 

III.,  Mendota — Citizens  voted  $60,000  bonds  for  high-school 
building. 

III.,  .Sprincrfleld — Charles  H  Seward  will  build  three-story 
building  at  Third  and  Adams  St.     Estimated  cost,   $50,000. 

AVis.,  KenuNhn — Kenosha  County  Supervisors  plan  to  build 
hospital  for  insane.      Estimated   cost,    $100,000. 

■Wis.,  Madison — Chicago,  Milwaukee  &  St.  Paul  Railway 
will  build  new  union  station.     Estimated  cost,  $16,000,000. 

■\Vis.,  Milwaukee — Pl.ans  being  prepared  for  12-story  120x 
120-ft.  club  house  for  Ticonic  Investment  Co.,  927  Wells  Bldg. 
Estimated   cost,   $500,000. 

Wis.,  Milnnukec — Bids  will  be  received  in  December  for 
two-stoi'y,  109xl74-ft.  and  one-story,  35x76-ft.  school  and 
power  house  for  Board  of  Education.  Van  Ryn  &  De  Gelleke, 
Caswell  Bldg.,  Arch. 

AVis.,  Milwaukee — Henry  G.  Lotte,  Arch.,  304  West  Water 
St..  preparing  plans  for  orie-sto'rv  moving-picture  theater  for 
O.   L.    Meister.      Estimated    cost,    $50,000. 

AVia.,  MiHvaukee — Plans  prepared  bv  Schmidt,  Garden  & 
Martin,  Arch.,  104  South  Michigan  Ave.,  Chicago,  111.,  for 
four-storv  Columbia  Hospital  at  Hartford  and  Maryland  Ave. 
Estimated  cost,  $300,000. 

Wis.,  Wankesran — Carroll  College  will  build  gymnasium  in 
connection  with  proposed  boys  dormitory.  Estimated  cost, 
$100,000. 

Minn.,  Minneapolis — Milwaukee  Railway  Co.  contemplates 
passenger  station  in  southern  i>ai't  of  city.  Estimated  cost, 
$100,000. 

Minn.,  St.  Paul — \\'ork  will  soon  be  started  on  building  of 
12-story  addition  to  St.  Paul  Hotel.  Estimated  cost,  $250,000. 
Knn..  CoflfejTllle. — Preliminary  plans  being  prepared  by 
C.  A.  Henderson,  Arch.,  Kellogg  Bldg..  for  school  buildings 
for  Board  of  Education.  G.  Halsey,  Clk.,  Bd.  of  Education. 
Estimated   cost,    $56,000.      Noted   Sept.    30. 

Kan..  Salina — Work  will  be  started  in  spring  on  academy 
for  Sisters  of  St.  Joseph.     Estimated  cost,   $200,000. 

Kan.,  AViohita — New  bids  will  be  received  until  Nov.  22  for 
T.  M.  C.  A.  building.  Estimated  cost,  $65,000.  H.  S.  Conrow, 
Beacon   Bldg..   Arch.     Noted  Oct.   28. 

Kan.,  Winfleld — Plans  prepared  for  si.v-story  hotel  on  Main 
St.  and  Ninth  Ave.  for  Capitalists  of  Winfleld.  Estimated  cost, 
$200,000.     Noted  Nov.   4. 

Mo.,  St.  Louis — Bids  will  be  received  until  noon,  Nov.  19, 
by  Board  of  Public  Works.  315  City  Hall,  for  first  unit  of  new 
children's  building  for   City   of  St.   Louis. 

Tex.,    Austin — Plans    being    prepared    for    hotel    for    H.    A. 

Wroe   and   associates.      Estimated   cost,    $500,000. 


Tex.,  W-Iohita  Falls — (Offlcial)- 
20    to   vote   on    $150,000    bonds    for 

Okla.,  Holden>-ille — Election  will  be  held  Nov.  17  to  vote 
on    $100,000    bonds    for   courthouse    and   jail. 

Okla.,  Vinita — Citizens  contemplate  holding  election  to 
vote  on  $50,000  bonds  for  courthouse.  B.  J.  McBride,  County 
Clk. 

Colo..  Denver — Board  of  Education  will  build  three  schools. 
Estimated  cost.  $140,000. 

Colo.,  Loveland — Citizens  voted  $90,000  bonds  for  high  and 
grammer   school.      Noted   Oct.    21. 

Wash.,  BellinKham — Trezise  Estate  will  build  three-story, 
55xl25-ft.  building  at  1214  Commercial  St.  Estimated  cost, 
$60,000. 

Ore.,  Pendleton — W.  H.  McCormack.  Pendleton,  retained 
C.  E.  Troutman,  Arch.,  to  prepare  plans  for  anamusement 
resort  consisting  of  hotel,  matatorium  and  20  cottages.  Esti- 
mated cost  between  $50,000  and   $75,000. 

Calif.,  liodi — (Official) — Election  will  soon  be  held  to  vote 
on  bonds  for  school.  Otto  ^^^eihe,  Secy.  School  Bd.  Noted 
Oct.  21. 

Calif.,  San  Francisco — Ellis  Street  Investment  Co.  Is  financ- 
ing a  project  for  building  theater  at  Ellis  and  Mason  St.  Es- 
timated cost,  $300,000. 


IIIdH  In  and  CnntraetN   .\wnrdt-d 
Mnliia-,    iliicksiiort — Contract    for    theater    for   H.    O.    Hussey 
awardrd  to  oTTi )  NELSON  CO.,   Bangor. 

.Mass.,    iiolyokv — (Official)— All   bids    received   tor   Isolation 

hospital  for  city  rejected  as  being  too  high.  Estimated  cost, 
$40,000.     Noti'd  Oct.  21  and  28. 

Mass.,  .Mllford — Contract  for  brick  construction  of  school 
awarded  to  DILLON  BROS.,  Mllford,  at  $69,873.    Noted  Sept.  30. 

MasN.,  Worcester — Notre  Dame  Church  awarded  contract  to 
E.  BKLISLE  for  three-story,  69x72-ft.  parochial  school.  Esti- 
mated cost,  $50,000. 

U,  I.,  I>rovidpnce — Contract  for  dormitory  for  State  Home 
and  .School  awarded  to  CRUISE  &  SMILEY  CO.,  Pawtucket. 
Noted   Oct.    21. 

Conn.,  Mllford — (Official) — Contract  for  municipal  building 
awarded  to  NORMAN  KER,  1123  Broadway.  N.  Y.,  at  $120,000. 
Noted  Oct.  14  and  28. 

Conn.,  New  Haven — New  Haven  Hospital  awarded  general 
contract  for  eight  buildings  to  TRACY  BROS.,  Waterbury, 
Conn.      Estimated   cost,    $400,000. 

JV.  Y.,  Albany — Contract  for  six-story  office  building  at  124 
State  St.  for  Municipal  Gas  Co.  awarded  to  WELLS  BROTH- 
ERS CO.     Estimated   cost.   $250, onn.     Noted   Sept.    16. 


N.  v..  New  York — ( 

were  received  Nov.  I 
lecture  hall  and  greei 
Garden  from  Frymler  . 
223;  Thomas  McKeown 
ney  Co.,  33  Old  Broadv 


I'.rooklyn)  —  (Official) — Bids 

'  ■•mmission    for    two-story 

i'm    for    Broolclyn    Botanic 

i;5  West  45th  St.,  at  $140,- 

■iirli    .\ve.,  at  $147,235;  P.   F.  Kcn- 

t  $155,000.     Noted   Sept.   30. 

N.  Y.,   New   York — (Borough    of   Manhattan) — St.    Bernard's 

R.    C.    Church,    32s    West    14th    St.,    awarded    contract    for    flve- 

story,    66xl25-ft.    school    to    JOHN    BRADY    &    CO.,    103    Park 

Ave.     Estimated  cost,  $130,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  lounge  room  for  Hotel  Billmore,  43d  St.  and 
Madison  Ave.,  for  New  York  Central  R.R.  Co.  awarded  to  JOHN 
PIERCE,  383  Madison  Ave.  Estimated  cost,  $50,000.  Noted 
Oct.    14. 

N.  Y.,  AVhlte  Plains — (Official) — Contract  for  penitentiary 
and  workhouse  at  East  View,  for  Westchester  Countv,  award- 
ed to  JOHN  T.  BRADY  &  CO.,  52  Vanderbilt  Ave.,  at  $500,000. 
Noted  Sept.   9. 

N.  J.,  Hobokrn. —  (Official) — Hoboken  Land  and  Improve- 
ment Co.  awarded  contract  to  TURNER  CONSTRUCTION  CO., 
11  Broadway.  N.  Y.,  for  Section  D  of  12-storv,  Slx263-ft. 
building  at   15th    St. 

N.  J.,  Newark — Board  of  Education  awarded  contract  for 
Mllford  School  at  ISth  Ave.  to  E.  M.  WALDRON  &  CO..  INC..  at 
$101,090  for  mason  and  carpenter  work.  CHARLES  GOELLER 
CONSTRUCTION  CO.,  at  $13,645  for  steel  and  iron.  Noted 
Oct.   28. 

Penn.,  Allentown — Board  of  Education  awarded  general 
contract  to  OCHS  CONSTRUCTION  CO.,  450  Wire  St.,  at  $79,- 
125,   for  two-story  school. 

Penn.,  Lebanon — Bids  have  been  received  for  two-story 
high-school  building  from  F.  W.  Finn.  Altoona,  at  $149,330, 
and  Pitzell  &  Kuhn,  Lancaster,  at  $207,169.  A.  A.  Richter, 
Reading,   Penn.,  Arch. 

Penn.,  Philadelphia — (Bustleton)  —  (Official) — Contract  for 
two-storv  school  addition  awarded  to  MELODY  &  KEATING, 
Bailey  Bldg.,  at  $40,444.     Noted  Oct.  28. 

Ga.,  Macnn — (Official) — Contract  for  three-storv.  84x245-ft. 
main  station.  54xl2-ft.  baggage  building.  54xl32-ft.  express 
building  for  Central  of  Georgia  R.R.  Co.  awarded  to  J. 
HENRY  MILLER.  Baltimore,  Md.  Estimated  cost,  $1,000,000. 
Noted   Sept.    30. 

Tenn..  Nashville — Contract  for  seven-storv  office  building 
for  Nashville  Property  Co.  awarded  to  AMERICAN  CON- 
STRUCTION CO. 

Ohio.  Athens — Contract  awarded  to  CULLEN  &  VAUGHN, 
Hamilton.  Ohio,  nt  $97,796,  for  women's  dormitory  for  Ohio 
University.     Noted  Oct.  14. 

Ind.,  Terra  Haute — (Official) — A.  W.  Stoolman,  Champaign, 
II!.,  submitted  lowest  bid  for  building  for  Masonic  Temple 
Association.      Estimated    cost,    $90,000.      Noted  Oct.   7. 

III.,  .\lton — Alton  State  Hospital  awarded  contract  for  din- 
ning hall  to   FRANK   VOORHEES,   at   $70,000. 

Wis.,  Madison — State  Board  of  Control  of  Charitable  and 
Penal  Institutions  awarded  contract  for  substructure  of  first 
unit  of  .Southern  Home  for  Feeble-MInded,  Racine  Countv, 
to  C.   A.    DIEMAN   CO..    Wauwatosa. 

Iowa,  Rock  Rapids — Contract  for  three-storv  courthouse 
awarded  to  A.  M.  WOLD  CONSTRUCTION  CO.,  Brookings,  S. 
D.,   at   $107,300.      Noted   Oct.    7  and    28. 

Kan.,  Hiawatha — Contract  awarded  to  CENTRAL  CON- 
CRETE CONSTRUCTION  CO..  Kansas  City,  Mo.,  at  $53,650, 
tor  erecting  high  school.     Noted  Oct.  28. 

Tex.,  EI  Paso — Contract  for  liigh  school  awarded  to 
AMERICAN  CONSTRUCTION  CO.,  Houston,  at  $272,900.  Noted 
Oct.  14. 

AVash.,  Seattle — (Official) — Board  of  Regents,  University 
of  Washington,  awarded  contract  for  university  building  to 
TINNE  &  GJARDE.  725  Northern  Bank  and  Trust  Bldg., 
Seattle,   at  $99,936.      Noted  Oct    7. 

Calif,,  San  Francisco — Standard  Oil  Co.  awarded  contract 
for  addition  at  Bush  and  Sansome  St.  to  P.  J.  WALKER  CO., 
at  $100,000. 

SEWF.RS,    BOSTON.    M.l.SS. 

Bids  were  received  Aug.  24  by  the  Board  of  Public  Works 
for  constructing  sewers  and  drains  in  Albany  St.  from  (A) 
William  Barrett  &  Co.:  (B)  W'est  Roxburv  Trap  Rock  Co.; 
(C)  James  J.  Conway:  (D)  Antony  Cefalo:  (E)  Peter  Vi^.  Hill; 
(P)  Atlas  Contracting  Co.:  (G)  Coleman  Bros.:  (H)  James  J. 
Coughlin  Co.:  (I)  George  J.  Regan:  (J)  George  M.  Brvne; 
(K)"  Anthony  Baruffaldi:  (L)  M.  De  Sisto:  (M)  Bruno  & 
Petitti;  (N)  McCarthy  &  Walsh;  (O)  Michael  Russo  &  Co.; 
(P)  A.  G.  Tomasello:  fQ)  J.  H.  Ferguson  &  Co.:  (R)  Hugh 
Nawn  Contracting  Co. 
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243  lin.ft.  24-in.  pipe  sewer 

R87  lin.ft.  1^-in.  pipe  sewer 

10  lin  It.  15-in.  pipe  sewer 

70  lin.ft.  12-in.  pipe  sewer 

10  lin.ft.  lO-in.  pipe  connection  with  intercepting  se\v<  i 
1,700  lin.ft.  2  ft..  t>  in.  x  4  ft.,  4  in.  concrete  sewer. . . 

650  lin.ft.  2  ft.,  0  in.  x  4  ft.,  0  in.  concrete  sewer 

100  cu.yd.  excavation  below  grade 

30  cu.yd.  excavation  above  grade 

20  cu.yd.  rock  excavation 

200  cu.vd.  clean  gravel  refill 

Spruce  "piles  under  20  ft.  in  length 

Spruce  piles  20  ft.  to  30  ft.  in  length,  both  inclusive 
Spruce  piles  exceeding  30  ft.  and  including  40  ft. 

Spruce  piles  exceeding  40  ft.  in  length 

2M»  M  ft.  b.m.  spruce  lumber  for  sheeting  and  shorintr 

5  M  ft.  bin.  2-in.  spruee  for  sheeting  and  shoring 

5  M  ft.  b.m.  3  to  6-in.  planed  groved  and  Georgia  pine. . .  . 

37  M  ft.  b.m.  spruce  lumber  for  pile  gaps,  platforms 

3.540  lin.ft.  pii>e  underdruin 

1.850  cu.yd..  Class  A,  concrete 

Class  A,  concrete  mixed  hydrated  lime 

Class  B  concrete 

Class  C  concrete 

4t»0  lin.ft.  10-in.  pipe  catch  basin  drain 

Pipe  for  chimneys 

100  lin.ft.  laying  pipe  house  drain 

350  lin.ft.  relay,  reconn.,  existing  house  drain,  in  or  outride  main  trench 

240  lin.ft.  relaying,  reconnect.,  existing  catch  basin  drain 

."lO  lin.ft.  relaying,  reconn.,  existing  drain  other  than  house  and  catch  basin  drain. 
.SO  lin.ft.  relaying,  reconn..  existin  drain  outside  main  trench  other  than  house  and 

catch  basin  drain _ 

Placing  y *s  in  existing  pipe  sewers  or  surface  drain 

Placing  slants  or  connections  in  existing  masonry  sewers  drain. 

3G0  slants  or  connections  in  new  masonry  sewers  or  sewers  drain 

Laying  and  connecting  3  to  10-in.  metal  pipe  in  or  outside  main  trench 

115  tons  steel  rods  or  bars  for  masonry  rein 

14  manholes  on  new  concretes 

7  manholes  on  new  or  old  sewers 

1  manhole  on  existing  masonry  sewer 

1  sump  manhole 

SIcatch  basins  built 

40  existing  catch  basins  rebuilt 

Other  brick  masonry :  , 

Catch  basin  traps  taken  out  and  reset  and  catch  basin  drain 

Guttermouths  for  catch  basins  or  drop  inlets  cut  in  existing  edgestone 

1  connection  between  new  and  existing  conduits 

170  sq.yd.  granite  block  paving 

(50  ton  crushed  stone 

Placing  cradles  for  pipe  crossings  for  pipes. 

t>,400  list  value  single  strength  sewer  pipe 

SlOO  list  value  double  strength  sewer  pipe 

1  tide  gate  chamber 

170  sq.yd.  existing  pavement  with  concrete  base  rem . . . 

2.030  hn.ft.  cid  sewers  removed 

Supporting  and  protecting  buildings  and  structures 

4  old  catch  basins  removed,  contents  masonry,  stone  work  inc 

Extended  totals 


243  lin.ft.'"24:-in.  pipe  sewer 

887  lin.ft.' 18-in.  pipe  sewer 

10  lin.ft.  15-in.  pipe  sewer 

70  lin.ft.  12-in.  pipe  sewer 

10  lin.ft.  10-in.  pipe  connection  with  intercepting  sewi t 
1,700  hn.ft.  2  ft.,  6  in.  X  4  ft.,  4  in.  concrete  sewer. 
650  lin.ft.  2  ft..  0  in.  x  4  ft..  0  in.  concrete  sewer. . . 

100  cu.yd.  excavation  below  grade 

30  cu.yd.  excavation  above  grade 

20  cu.yd.  rock  excavation 

200  cu.yd.  clean  gravel  refill 

Spruce  piles  under  20  ft.  in  length 

Spruce  piles  20  ft.  to  30  ft.  in  length,  both  inclusive 
Spruce  piles  exceeding  30  ft.  and  including  40  ft. 

Spruce  niles  exceeding  40  ft.  in  length 

250  M  ft.  b.m.  spruce  lumber  fcr  sheeting  and  shoring 

5  M  ft.  b.m.  2-in.  spruce  for  sheeting  and  shoring 

5  M  ft.  b.m.  3  to  6-in.  planed  groved  and  Georgia  pine. . 

37  M  ft.  b.m.  spruce  lumber  for  pile  gaps,  platforms 

3,540  lin.ft.  pipe  underdrain 

1,850  cu.yd.,  Class  A,  concrete 

Class  A,  concrete  mixed  hydrated  lime 

Class  B  concrete 

Class  C  concrete 

460  lin.ft.  10-in.  pipe  catch  basin  drain 

Pipe  for  chimneys 

100  lin.ft.  laving  pipe  house  drain _ ; 

350  lin.ft.  relay,  reconn.,  existing  house  drain,  in  or  outside  main  trench. 
240  lin.ft.  relaying,  reconnect.,  existing  catch  basin  drain. 
50  lin.ft.  relaying,  reconn. »  existing  drain  other  tha 
50  lin.ft.  relaying,  reconn.,  existin  drain  outside  ma 

catch  basin  drain 

Placing  Y's  in  existing  pipe  sewers  or  surface  drain 

Placing  slants  or  connections  in  existing  masonry  sewers  drain 

360  slants  or  connections  in  new  masonry  sewers  or  sewers  drain 

Laying  and  connecting  3  to  10-in.  metal  pipe  in  or  outside  main  trench. 

11.5  tons  steel  rods  or  bars  for  masonry  rf  in 

14  manholes  on  new  concretes 

7  manholes  on  new  or  old  sewers 

1  manhcle  on  existing  masonry  sewer 
1  sump  manhole 

8  catch  basins  built 

40  existing  catch  basins  rebuilt 

Other  brick  masonry .  .  .  . 

Catch  basin  traps  taken  out  and  reset  and  catch  basin  drain 
Guttermouths  for  catch  basins  or  drop  inlets  cut  in  existing  edgestone 

1  connection  between  new  and  existing  conduits 

170  sq.yd.  granite  block'paving 

60  ton  crushed  stone ..." 

Placing  cradles  for  pipe  crossings  for  pipes 
6.400  list  value  single  strength  sewer  pipe. . . 
$100  Ust  value  double  strength  sewer  pipe ... 

1  tide  gate  chamber 

170  sq.yd.  existing  pavement  with  concrete  base  rem 

2.030  lin.ft.  'Jd  sewcr«  removed  

Supporting  and  protecting  buildings  and  structures _ 

4  old  catch  basins  removed,  contents  masoi:ry.  -^tor-e  wrrk  inc 
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llAILWAVS — STKAM  AfiTt  KLI3CTHIC 
I'roiioHcd   "Work 

Maine — Mattawamkeag  &  Northern  Railway  having  sur- 
veys made  for  liiif  from  Mattawamkeag  to  Mlllinocket  and 
East  Millinocket.  about  23  miles.  Charles  W.  Mullen  and 
I.   B.   Wood,  Bangor,   interested. 

Khode  iNlaud — Rhode  Island  Co.  will  ask  City  Council  for 
appropriation  of  $300,000  for  railway  from  city  docks  to  point 
of  connection  with  Xcw  York.  New  Haven  &  Hartford  R.R. 
lOilward  Gasrel,  New  Haven,  (^onn.,  Ch.  Engr.,  New  York,  New 
Haven  &  Hartford   R.   R.     Noted  Nov.   11. 

New  York — Emporium  Lumber  Co.  plans  to  extend  line 
from  Childwood  on  Adirondack  Division  of  New  York  Central 
Railway  to  Cranberiy  Lake  and  thence  to  Carthage  &  Adiron- 
dack R.R.  at  Newton  Falls. 

Georeln — Georgia  Railway  and  Power  Co.  contemplates 
extending  line  from  Atlanta  to  Alpharetta  via  Roswell  and 
Crabapple.      W.    H.    Smaw,    Atlanta,    Ga.,    Pur.    Agt. 

Alitbnnin — Jackson-Tinney  Lumber  Co.  will  soon  award 
contract  for  logging  road  extending  southwest  from  Wagley, 
about  six  miles.      W.  J.   Tinney,  Talladega,  Ala.,   Pres. 

MlHMiNNiiipi — Magnolia.  Pernwood  &  Summit  Electric  Rail- 
way having  surveys  made  for  new  line.  Xavier  A.  Kramer, 
Magnolia,  Engr. 

Kentucky — -Chesapeake  and  Ohio  Railway  plans  to  build 
extension  up  right  fork  of  Beaver  Creek,  15  miles.  B.  T.  Jelli- 
son,   Richmond,   Va.,   Pur.   Agt. 

Ohio — Cleveland  Railway  Co.  will  extend  line  on  Madison 
.\ve.  from  AVest  117th  St.  to  Rocky  River.  George  L.  Rad- 
cliffe,   Cleveland,  Gen.   Mgr. 

Olii€> — Dover,  Millersburg  and  Western  Railway  received 
20-year  franchice  to  build  and  operate  electric  railway  in 
Millersburg;  also  granted  franchise  to  build  electric  railway 
to  connect  Millersburg  with  Sugar  Creek  and  Canal  Dover. 
Noted    Sept.    23. 

Oliio — Ohio  Northern  Electric  Railway  will  award  con- 
tract about  Jan.  1  for  Bucyrus  Tiffin  electric  line  .  George  W. 
Stewart,   Pres. 

Oliio — W^heeling  &  Lake  Erie  R.R.  obtained  right-of-way 
for  two-mile  spur  to  circle  east  boundaries  of  Canton.  W.  L. 
Rohback,   Cleveland,   Ch.   Engr. 

Indiana — Goshen,  Ft.  W^ayne  &  Northern  Interurban  Rail- 
way Co.  will  build  electric  railway.  Branch  A,  from  Warsaw 
through  Winona  Lake,  North  Webster,  Wolf  Lake,  Albion  and 
Kendallville  to  Ashley-Hudson;  Branch  B,  from  junction  at 
Ligonier  through  Topeka  to  Lagrange;  Branch  C,  from  Col- 
umbia Citv  through  Collins,  Churubusco,  Huntertown  and 
Leo  to  Grabill.     Noted  Oct.  21. 

Illinois — Joliet  and  Eastern  Traction  Co.  plans  to  extend 
line   from  Chicago   Heights,   HI.,   to   Hammond,   Ind. 

Illlnoi.<i — Waukegan  &  Woodstock  Traction  Co..  recently 
incorporated,  will  build  interurban  line  between  Waukegan 
and  Woodstock. 

KansaN — C.  V.  W^ardell  promoting  construction  of  railroad 
Irom  Greensburg  south  to  connecting  line,  direct  to  gulf. 

Kansas — Citizens  of  Kinslev  voted  to  issue  $252,000  bonds 
to  aid  Athonv  &  Northern  Railway  to  extend  line  from  Trous- 
dale to  Kinsley.  O.  P.  Byers,  Hutchinson,  Kan.,  Pres.  Noted 
Sept.  30. 

Kansas — Hutchinson  Interurban  Railway  Co.  will  build 
line  on  Carpenter  St.  James  E.  Humbert,  Hutchinson,  Kan., 
Gen.  Mgr.  and  Pur.  Agt. 

Kansas — Kansas  City,  Mexico  &  Orient  R.R.  applied  to 
State  Public  Utilities  Commission  for  permission  to  issue 
$51,238,000  bonds.  Part  of  proceeds  to  be  used  for  building 
line  from  Wichita  to  Kansas  City.  Edward  Dickinson,  Kan- 
.sas  City,  Kan.,  Pres. 

Kansas — Citizens  voted  $20,000  bonds  to  aid  Oklahoma  & 
Interstate  Railway  Co.  in  building  lines  to  connect  Columbus 
with  Galena  and  Commerce,  Okla. 

Missouri — Kansas  City  and  Tiffany  Springs  Railway  Co., 
recentlv  incorporated,  will  build  railway  from  Kansas  City, 
Mo.,   to"  Tiffany   Springs,   Platte   County,   about   15   miles. 

Missouri — H.  W.  Knight  promoting  construction  of  rail- 
road from  Keokuk  to  Jefferson,  will  connect  with  Chicago  & 
Alton  R.R.  at  main  line. 

Texas — E.  P.  Turner  and  associates,  Dallas,  Tex.,  plan  to 
build  railway  from  Denton  to  Krum,  about   15   miles. 

Texas — Texas  and  Pacific  Railway  will  build  steam  rail- 
way from  point  on  main  line  to  Seminole.      Noted  Sept.   30. 

Oklalionia — Election  will  be  held  Nov.  23  to  vote  on  $15,000 
bonds  for  r.iilway  from  Columbus  and  Baxter  Springs  to 
Galena  for  Oklahoma  and  Interstate  Railway.  John  R.  Rose, 
Oklahoma  City,  Pres.      Noted  Sept.   30. 

Oklalioma — T.  C.  Alley  and  W.  T.  Crossland,  Oklahoma, 
contemplate  building  interurban  electric  line  between  Coalton. 
Henryetta   and   Kusa. 

Oklalionia — Citizens  of  Bartlesville  and  Pawhuska  plan  to 
build  railroad,  about  43  miles,  to  connect  cities.  Estimated 
cost,  $774,000. 


IilalKi — I^ewlston-Clarkston  Transit  Co.  received  franchise 
from  Council  to  build  electric  railway  in  Asotin  County  from 
citv  limits  of  Clarkston  on  Sixth  St.  to  Highland  and  13th  St., 
1%    miles. 

WaslilnKton — Cascade  Lumber  Co.,  North  Yakima,  plans 
to  build  railioad,  12  miles,  with  eight  miles  of  branches  and 
spur  tracks. 

WnshlnKtun — Tacoma  Railway  and  Power  Co.,  Tacoma, 
received  50-year  franchise  to  extend  line  from  Ft.  Steilacoom 
Insane  Asylum  to  town  of  Steilacoom,  about  two  miles.  G.  W. 
Rounds,  Tacoma,   Gen.   Supt.      Noted   Sept.    30. 

OreBon— Great  Southern  R.R.  Co.  contemplates  extending 
line  to  connect  at  The  Dalles  with  steamers  on  Columbia 
River.      J.   G.    Heimrick,   The    Dalles,   Ore.,   Gen.    Mgr. 

Oregon — Oregon-Washington  R.R.  &  Navigation  Co.  will 
renew  tracks  on  vaiious  paits  of  main  line  between  Portland 
and  Huntington,  Estimated  cost,  $SOO,000.  J.  B.  O'Brien, 
Portland,    Ore.,    Vice    Pres.    and    Gen.    Mgr. 

OrcKon — Pacific  Power  and  Light  Co.  received  30-year 
franchise  to  extend  line  on  Franklin  Ave.,  Astoria.  James 
E.    Davidson,   Portland,   Gen.   Mgr.        Noted   Nov.   4. 

California — Contract  will  soon  be  awarded  by  Board  of 
Public  Works  for  Church  St.  extension  of  municipal  railway 
system.     M.  M.  O'Sh.aughnessy,  City  Engr. 

California — Southern  Pacific  Railway  has  taken  over  Butte 
County  R.R.  and  will  extend  line  to  Westwood  to  connect 
with  Fernley  &  Lassen  R.R.  Co.  W.  Hood,  San  Francisco, 
Calif.,   Ch.    Engr. 

Quebec — Canadian  Pacific  Railway,  Montreal,  will  build 
spur  for  Aetna  Chemical  Co.  of  Canada,  Ltd.  Grant  Hall, 
Winnepeg,  Man.,  Vice   Pres.  and  Gen.  Mgr. 

Ontario — Canadian  Pacific  Railway  will  build  sidings  for 
Canadian  Explosives,  Ltd.  Grant  Hall,  Winnepeg,  Man.,  Vice 
Pres.    and   Gen.    Mgr. 

Ontario — Michigan  Central  R.R.,  Detroit.  Mich.,  granted 
permission  to  build  industrial  siding  for  Norton  Co.,  Short 
Line,  Chippewa.  G.  H.  Webb,  Ch.  Engr.,  Michigan  Central 
R.R.,  Detroit,   Mich. 

Ontario — National  Trans-continental  Railway  (Canada 
Government  Railways)  will  build  three-mile  line  in  Neelands, 
Ont.  C.  B.  Brown,  Moncton,  N.  B.,  Ch.  Engr.,  and  F.  P.  Gute- 
lius,   Moncton,   N.   B.,   Gen.   Mgr. 

Alberta — Canadian  Northern  Railway,  Toronto,  will  build 
spur  for  Premier  Coal  Co.,  Ltd.  William  Mackenzie,  Toronto, 
Ont.,  Pres. 

LIGHT,    HEAT    AND    POAVER 
Proposed    Work 

Vt.  Middlebury — A  company  will  be  organized  to  be  known 
as  the  Central  Power  Co.  of  Vermont  with  capital  stock  of 
$1,000,000  to  develop  water  power  on  the  East  Middlebury 
River.     C.   H.   Thompson,  Montpelier,   interested. 

Mass.,  Holyoke — Bond  issue  of  $100,000  for  improving 
municipal  electric-light  plant  authorized  by  Board  of  Alder- 
men. 

N.  Y.,  Beacon — (Official) — Bids  will  be  received  by  John  B. 
Riley,  Supt.  of  State  Prisons,  Capitol,  Albany,  until  noon. 
Nov.  23,  for  heating  work  at  Matteawan  State  Hospital, 
Beacon.      (See  adv.) 

N.  "v.,  Elniira — Morrow  Mfg.  Co..  plans  to  build  a  new 
heating  plant  for  its  factories.     Estimated  cost,   $100,000. 

N.  Y„  Monticello — Murray  Electric  Light  and  Power  Co. 
will  extend  its  transmission  lines  from  Monticello  to  Hurley- 
ville.  Company  also  plans  transmission  line  to  Centerville 
on    south   and   Wobdbourne    on    north. 

N.  J.,  Lanibertville — The  Larabertville  Public  Service  Co., 
recently  organized,  has  acquired  the  plant  and  system  of  the 
Lambertville  Light,  Heat  and  Power  Co.  and  plans  extensive 
improvements   in   the   power   system   and   station. 

N.  J.,  Stratford — Clementon  Electric  Light  Improvement  Co. 
of  Laurel  Springs  is  negotiating  with  town  authorities  for 
installation    of    electric-lighting    system. 

Md.,  Easton — (Official) — Bids  will  be  received  until  Dec. 
30  by  Newton  Electric  Co.  for  electric  transmission  system 
from   Easton    to    Oxford,    about    15    miles.      Noted    Nov.    4. 

A"a.,  Hopewell — Stuart,  James  &  Cook,  Engrs.,  50  Church 
St.,  New  York,  N.  T.,  plan  to  install  distributing  system  in 
Hopewell. 

FlQ.,  West  Palm  Beach — A  site  has  been  acquired  by  Frank 
D.  Mosier.  Trenton,  N.  J.,  and  associates,  on  which  they  plan 
to  build  a  gas  plant. 

Miss.,  Marks — City  has  granted  James  Fitzel  20-year  fran- 
chise to  construct  arid  maintain  electric-light  plant. 

Ohio,  Cincinnati — See   item   under   "Water   Works." 

Ohio,  Lima — Bonds  for  $60,000  defeated  by  citizens  for 
municipal   electric-light   plant   and    lighting    system. 

Ohio,  Marietta — (Official) — Citizens  defeated  $45,000  bonds 
for  municipal  electric  light  plant.      Noted  Oct.   7. 

Ohio,  Newark — City  plans  to  improve  municipal  electric- 
light    plant.      Estimated    cost,    $30,000. 

111.,  Belleville — Plans  being  considered  by  City  Council  for 
municipal   electric-light    plant. 

Wis.,  Madison — Wisconsin  River  Power  Co.  plans  to  build 
transmission  lines  in  Sauk,  Dane  and  Columbia  Counties. 
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wis.,  Shawano — (Offlcial) — Citizens  voted  $60,000  bonds  for 
dam  and  hydro-electric  power  plant  on  Wolf  River.  Noted 
Nov.    11. 

Kun.,  Perry — Bonds  for  $.5,000  voted  for  installing  new 
equipment  in  municipal  electric-light  plant. 

yeh.,  Henrtwell — See  item   under  "Water  works." 

Mont.,  Ryegate — Plans  being  considered  for  electric-light- 
ing system. 

.Mo.,  New  Madrid — Bids  will  be  received  by  W.  H.  Copeland, 
City  Clk.,  until  Nov.  29,  for  additions  to  electric-light  plant. 

M<>.,  Trenton — Trenton  Gas  .and  Electric  Co.  plans  an  ex- 
penditure  of  $100,000   for   improvements   to   its  plant. 

.\rk.,  \ewport — Plans  being  considered  by  Arkansas  Light 
and  Power  Co.  for  electric  transmission  line  from  Newport  to 
Puckerman. 

Tex,,  nallas — Plans  being  prepared  foi-  power  plant  for 
Union  Terminal  Co.     Estimated  cost,   $40,000. 

Tex,,  Port  .'\rthur — Poit  Arthur  Gas  and  Power  Co.,  recent- 
ly incorporated  with  $250,000  capital  stock,  plans  to  build  a 
gas  plant  and  electric  power  station. 

Okln.,  Westvllle — Election  will  soon  be  held  to  vote  on 
$10,000    bonds    for    improving    electric-light    plant. 

Colo.,  fiolden — Jefferson  County  Power  and  Light  Co.  plans 
to  build  transmission  line  to  Morrison,  about  eight  miles,  and 
install    distributing   system. 

Idaho,  Hailey — Installation  of  a  hot  water  heating  system 
contemplated  by  E.  J.  Gordon  and  associates.  Estimated  cost, 
$50,000. 

Idaho,  Victor— City  plans  to  install  electric-light  plant. 
Bonds  for  $4,000  authorized  for  this  purpose. 

Ore.,  Pilot  Rook — L.  K.  Harlan  has  applied  to  City  Council 
for  franchise  to  install  electric-light  plant   in   Pilot  Rock. 

Que.,  ^lontreal — Laurentide  Power  Co..  Ltd.,  recently  incor- 
porated with  $10,500,000  capital  stock,  plans  to  construct  and 
operate  light,  heat  and  power  plants.  W.  F.  Chipman,  in- 
terested. 

Ont.,  London — City  Council  plan.s  to  improve  lighting  sys- 
tem on  Richmond  St.     Estimated  cost,  $10,000. 

Ont.,  Niagara  Falls — Plans  being  pi-epared  for  govei'nment 
power  house  to  be  constructed  between  Queenston  ffeights 
and  Niagara  Falls.  It  is  planned  to  develop  300,000  hp.  by 
using  surplus  waters  of  Welland  Canal. 

Ont.,  AVellnnd — City  plans  to  improve  municipal  electric- 
light  plant  and  purchase  energy  from  Ontario  Hydro-Electric 
Power    Commission.      Estimated    cost,    $14,000. 

Bids    In    and    Contracts    Awarded 
Mass.,     Sontlibrid^:e  —  Conti-act      for      two-stori 
powerhouse     foi*     Hamilton     Woolen     Co, 
WARD.  Worcester. 

X.  J.,  Paterson — Contract  for  electric-light  and  power 
plant  in  high  school  building  awarded  to  BENNETT  & 
BROWN.   Paterson.      Noted  Sept.   23. 

Penn.,  Pltl«l>urKli — Contract  for  heating  and  ventilating 
system  for  City-County  Bldg.  awarded  to  BAKER,  SMITH  & 
CO.,  at  $137,500. 

Penn.,  Wentlierly — Contract  for  transmission  line  from 
Laurytown  to  Weatherly  for  Middle  Co.al  Field  Poor  District 
awarded  to  RODNEY  D.  ALLEN,   Philadelphia,  at   $S,650. 

Md.,  Baltimore — Contract  for  power  plant  and  heating  sys- 
tem for  group  of  buildings  at  Johns  Hopkins  ITniversity  award- 
ed to  ENTERPRISE  STEAM  AND  HOT  WATER  HEATING 
CO.,   407  North  Howard  St.,   Raltimore. 


ni.,  SprinKfield — 'Western  Cartridge  Co.  awardod  contract 
for  power  plant  to  URB.^UER-ATWOOD  HE.\TING  CO.,  St. 
Louis,   Mo.      Estimated   cost,   $100,000. 

Wis.,  Chiiipewa  Pal's  —  Wisconsin -Minnesota  Light  and 
Power  Co..  Eau  Claire,  awarded  contract  for  power  dam  and 
concrete  dam  and  powerhouse  on  Chiptiewa  River  to  KEL- 
SET-BREWER  CONSTRl'CTTON  CO..  Michigan  Trust  P.ldg.. 
CJrand   Rapids.      Estimated   cost.    $1,000,000.      Noted   Nov.    11. 

Neb..  Dii  Bois — Contract  for  transmission  line  between 
Pawnee  City  and  Du  Bois  awarded  to  KORSEMETER  CO., 
Lincoln. 

Tex.,  KI  Paso — Contract  for  heating  system  in  new  high 
school  awarded  to  ELLIOTT  ENGINEERING  CO.,  El  Paso,  at 
about  $52,000. 

Okla..  Haworth — Contract  for  electric-light  plant  in  Ha- 
worth  awarded  to  FRANK  McMILLAN,  at  $5,000. 


Man.,  Reston — Contract  for  electric  generating  plant  and 
distribution  system  awarded  to  ACCUMULATOR  LIGHTING 
CO.,  Winnipeg. 

BRIDGES 
Proposed    Work 
N.    Y.,    Honcoye    Falls — Village    plans    to    raise    $fi,000    for 
concrete    bridge    over    Honeoj-e    Creek. 

N.  J.,  Atlantlr  City — (Official) — Bids  will  be  received  by 
Boards  of  Chosen  Freeholders  of  Atlantic  and  Burlington 
Counties.  G.  A.  R.  Hall,  New  York  Ave.,  Atlantic  City.  N.  J., 
until  noon.  Dec.  IS,  for  bridge  over  MuUica  River  at  Chestnut 
Neck  near  New  Gretna.      (See  adv.) 

N.  J.,  Ellicalieth — Plans  prepared  for  two  bridges  over 
roads  in  Vaux  Hall  section  of  TTnion  Township  for  Rahway 
Valley   Co.     J.   S.   Caldwell,   Kenilworth,   Gen.   Mgr. 

N.  J.,  Plainsboro — Pennsylvania  Railroad  will  build  new 
bridge   on   its   Trenton   Division  at   Plainsboro. 


Penn.,  HarrislnirK — Loan  nt  $300,000  voted  bv  citizens  for 
bridge  construction. 

V'a.,  Bristol — Southern  Railway  plans  to  build  steel  bridge 
at    PJnglish    St.    crossing.      Estimated    cost,    $7,000. 

Va.,  Hanover — (Offlcial) — Bids  will  be  received  at  Clerk's 
Office  Court  House,  until  noon,  Nov.  24.  for  reinforced-con- 
crete  bridge  over  Little  River,  Hanover  County.  G.  P.  Cole- 
man,   Richmond,    State    Highway    Comr. 

Va.,  Norfolk — Construction  of  bridge  at  Falkland  St.  in 
connection  with  improvement  of  Newton  Creek  contemplated 
by    city,      .\bout    $10,000   available    for    this    work. 

Va.,  .Stuart — Bids  will  be  received  until  Nov.  23  bv  Com- 
missioners of  Patrick  County  for  superstructure  of  steel 
bridge  over  Dam  River  about  si.x  miles  from  Meadowfield.  G. 
P.  Coleman,   Richmond,  State  Highway  Comr.      Noted   Aug.   12. 

Ala.,  Selma — Bids  will  be  received  until  Dec.  13  by  Com- 
missioners of  Dallas  County  for  nine  steel  bridges. 

Miss.,  Leakesvirie — Bids  will  be  received  bv  Greene  County 
Supervisors  until  Dec.  6  for  steel  and  iron  highway  bridge 
across  Chickasawhay  River.     S.  R.  McKay,  Clk.     Noted  Oct.  21. 

Tenn.,  Harrinian — (Official) — Bids  will  be  received  by  S. 
A.  Breazeale,  Rd.  Comr.,  until  Nov.  20.  for  concrete  bridge 
across  Emory  River.      Estimated  cost.  $50,000.      Noted  Nov.   11. 

Tenn.,  Paris — Plans  being  considered  by  Nashville.  Chatta- 
nooga &  .St.  Louis  Railway  for  reinforeed-concrete  viaducts  at 
South    Market    and    Dunlap    .St. 

Ohio,  Monroe — Election  will  be  held  Dec.  6  to  vote  on  $60,- 
000  bonds  for  bridge  over  Raisin   River.     Noted  Nov.   11. 

Mich.,  Grand  Rapids — City  Council  contemplates  concrete 
culvert  over  Coldbrook  Creek  from  west  line  of  Lafayette 
Ave.   west   to  east  end   of  present  culvert. 

III.,  C'liieaKo — (Offlcial) — Bids  will  be  received  by  John  Mc- 
Gillen,  Clk.  of  Sanitary  District  of  Chicago.  Room  700,  910 
South  Michigan  Ave.,  until  noon.  Dec.  2,  for  superstructures  of 
Calumet-Sag  Bridges.      (See  adv.) 

AVis.,  Westpoint  (Lodi  post  office) — Bridge  will  be  con- 
structed over  Wisconsin  River  at  an  estimated  cost  of  $48,000, 
half  of  which  will  be  borne  by  state  and  half  by  county. 

Iowa,  Des  Moine-s — City  Council  plans  to  build  bridge 
across  Des  Moines  River  at  North  St. 

3lo.,  CTiillicothe — (Offlcial) — Bids  will  be  received  by  J. 
Broaddus,  Bridge  Comr..  Courthouse  until  noon,  Dec.  5,  for 
five    reinforeed-concrete    bridges. 

.Mo.,   Hillsboro — See   item   under   "Streets  and   Roads." 
Ark.,  Clarksville — Quorum  Court  of  Johnson  County  author- 
ized  construction  of  four  steel  bridges. 

-Vrk.,  Fulton — See  item  under  "Streets  and  Roads." 

Ark.,  Montrose — An  appropriation  of  $8,000  made  by  Com- 
missioners of  Ashley  County  Court  for  steel  bridge. 

Ark.,  PigKott — County  will  build  several  steel  bridges. 
W    O.  Irby.  County  Judge. 

.Irk..  Sheridan — County  will  build  130-ft.  steel  bridge 
across   Saline   River. 

Tex.,  Fastland — Bonds  for  $8,000  voted  by  citizens  for  Im- 
proving bridges   and   streets. 

Tex.,  Huntsville — Commissioners  of  Walker  County.  Hunts- 
ville.  and  Trinity  County,  Groveton.  will  build  bridge  across 
Trinity  River  between  Walker  and  Trinity  County.  Estimated 
cost,  $50,000. 

Okla.,  Poteau — Bonds  for  $50,000  voted  by  citizens  of  Le 
Flore   County   for  bridges  and   roads. 

Colo.,  AValsonbure — Bridge  will  be  constructed  across 
Huerfano  River,  north  of  Walsenburg.  Estimated  cost, 
$12,500. 

Wash.,  North  Yakima — Bridge  will  be  constructed  on  North 
Sixth  Ave.  over  ditch  of  Pacific  Power  and  Light  Co.  by  City 
and   County   Commissioners.      Estimated    cost.    $10,000. 

Ore.,  ;>IcMinnvllie — Plans  being  prepared  for  concrete  via- 
duct through  San  Cozine  Creek.     Estimated  cost,   $15,000. 

Ore.,  Portland — Bids  will  be  received  by  A.  L.  Barbur, 
County  Audr..  until  Nov.  20.  for  reinforeed-concrete  viaduct 
for  extension  of  Union  Ave.  Estimated  cost  of  viaduct,  $53,- 
000,  fill,   $13,000. 

Ore..  Salem — State  Highway  Department,  Salem,  prepared 
plans  for  bridge  across  Willamette  River  at  Salem.  Esti- 
mated cost,  $230,000. 

Calif.,  Bridceport — Bids  will  be  received  by  Board  of  Su- 
pervisors of  Mono  County  until  noon,  Jan.  3,  for  steel  bridge 
across  East  Walker  River,   six  miles  north  of  Bridgeport. 

Bids  In  and  Contracts  Awarded 
N.  Y.,   Binichamton — .\11   bids   received   Oct.    4    for   replacing 
bridge    over    Big    Snake    Creek    near    Corbettsville     rejected. 
Noted  Sept.   30. 

N.  Y.,  Conklin — Contract  for  bridge  over  Little  Snake  Creek 
awarded  to  BINGHAMTON  BRIDGE  CO.,  Press  Bldg.,  Bing- 
hamton.  at  $4,000. 

N.  Y..  Ft.  Kdward — Keith  Guthrie,  Schenectady,  at  $23,500 
submitted  lowest  bid  for  bridge  over  Hudson  River  at  Ft. 
Edward.      Noted   Sept.    30   and   Oct.    14. 

Penn.,      Johnstown — (Offlcial) — Contract      for      Horner      St. 

bridge    awarded    to    JOHN    L.    ELDER,    Ebensburg,    at    $38,358. 
Noted   .\ug.    19  and   Oct.   2S. 

Penn.,  MooresburB — Contract  for  concrete  bridge  for  Phila- 
delphia &  Reading  Railway  awarded  to  C.  H.  REINARD, 
Bloomsburg.      Noted   Oct.   21. 

Penn.,  Norristown — James  Smith,  Perkiomenville,  awarded 
contract  for  stone  arch  bridge  over  Goshenhoppen  Creek, 
Frederick    Township. 

N.  C,  Biltmore— C.  W.  REQUOTH  CO.,  Charlotte,  at  about 
$13,000,  awarded  contract  for  bridge  across  Swannanoa  River. 
Noted    Oct.    21. 
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Fin.,  Arcailin — Contract  for  ten  conrrete  brkines  awarded 
to  LUTKN   HKUk;1.:  CO.,  at  about  $20,000.     Noted  Sept.  30. 

Mltm.,  CuliiiiiliiiN — Contract  for  100-ft.  .steel  bridge  and  one 
concrete  culvert  awarded  to  H.  C.  TERRY,  Columbus.  Noted 
Oct.   21. 

Tenn.,  Klizahrthtown — (Official) — Contract  for  bridges  in 
Carter  County  awarded  to  LUTEN  BRIDGE  CO.,  Indianapolis, 
Ind.,    at    about    $47,000.      Noted    Oct.    21. 

Ohio,  Ciiiflnimtl— Rl'NCK  BROS..  First  National  Bank  Bldg., 
Cincinnati,  at  $11,004,  awarded  contract  for  widening  e.visting 
bridge  on   Jlontnoniery    Rd.      Noted  Oct.   21. 

■\Vl.s.,  Beluit — Contract  will  soon  be  awarded  for  bridge  in 
South  Beloit  and   Hockton  Township.     Estimated  cost,  $10,750. 

Win.,  Waseott — Contract  for  concrete  bridge  over  St.  Croix 
River  awaiiled   to  C.  J.   .ST.  OXGE,   at   $4,1S5. 

Kan.,  .Snilna  —  Contract  for  bridge  over  Smokv  River 
awarded  to  WIL.M.VRTH  &  ZERBE.  Salina,  at  $4,643.  Noted 
Oct.   21   and   Nov,    4. 

Montn  MlleM  City — Contract  for  steel  bridge  across  Fallon 
Creek  awarded  to  SECURITY  BRIDGE  CO.,  Billings,  at  $9,480. 

Mont.,  Terry — SECURITY  BRIDGE  CO.,  at  $5,000,  awarded 
contract   for   bridge  across   Cedar  Creek. 

.Mo.,  Kanxas  City — Contract  for  reinforced-concrete  viaduct 
at  77th  St.  and  the  Paseo  awarded  to  H.  H.  HANNENKRATT, 
at  about   $65,000.      Noted  Sept.   2. 

Okla.,  Cherokei^-KANSAS  CITY  BRIDGE  CO..  Kansas  City, 
Mo.,   at   $22,243,   awaided   contract   for   13   bridges. 

Idaho,  Boisp — Contract  for  bridge  across  Snake  River  at 
Grandview  awarded  to  MISSOURI  VALLEY  BRIDGE  AND 
IRON  CO..  Denver,  Colo.,  at  $19,S50.  Noted  Oct.  14  and 
Nov.  11. 

Calif.,  Sacramento — Bids  were  received  Nov.  1  for  rein- 
forced-concrete  Ijridge  across  Myers  Creek,  Imperial  County, 
as  follows:  Holland  Construction  Co.,  San  Diego,  $15,600 
Forest  City  Paving  and  Construction  Co.,  Live  Oak,  $17,885 
Robert  Shearer  &   Co.,  Los  Angeles,  $28,748.     Noted  Oct.   21. 

Calif.,  ^Villowa — Contract  for  reinforced  concrete  bridge 
at   Newville  awarded   to  COTTON  BROS.,  Oklahoma,  Okla.,   at 

$6,000. 

Ont.,  DarlinK — Contract  for  bridge  on  Toronto-Sudbury  line 
of  Canadian  Pacific  at  Darling  awarded  to  FOUNDATION  CO., 
Montreal,    Que.      Ettimated   cost,    $50,000. 

AVATER    WORKS 

Proposed   AVork 

Mass.,  Lowell — Report  has  been  submitted  estimating  cost 
of  extending  water  system   to   CoUinsville  at  about    $50,000. 

Masji.,  AVe.st  MauHfield — W.  C.  Byrne  Co.  estimates  the  cost 
of  water  system  connecting  with  Skinners  Crossing  at 
$26,000. 

N.  Y.,  Batavia — Citizens  voted  $175,000  bonds.  Part  of  pro- 
ceeds will  be  used  for  filtration  and  pumping  plants. 


N.  Y.,  Port  Washingrton — Plans  prepared  by  Harold  G. 
Stevens,  Engr..  150  Nassau  St.,  New  York,  N.  Y.,  for  water 
system  for  Port  Washington  Water  District. 


Penn.,  Dalmatia — (Official) — Dalmatia  Water  Co.  will  build 
water   system.      Estimated    cost,    $10,000.      Noted    Nov.    4. 


water   system.      Esti- 

S.  C,  Charle.stan — Bids  will  be  received  by  L.  M.  Pinckney. 
56  Broad  St.,  until  Nov.  28,  for  terra  cotta  pipe  drains  and 
appurtenances  in  portions  of  Romney,  King,  Poplar  and 
other   streets. 


Miss.,  Wesson — Bids  will  be  received  by  P.  S.  Burt,  City 
Clk.,  until  Dec.  7,  for  water  system  and  electric  light  plant. 
Estimated  cost.  $ls.000.     Noted  Sept.  9. 

La,,  Slireveport — See  item   under   "Sewers." 

Tenn.,   Camden — City  plans  to  build  water  system. 

Tenn.,  Henderson — Bids  will  be  received  by  Mayor  and 
Board  of  Aldermen  until  Dec.  3  for  water  system.  Frank  L. 
Wilcox,    Syndicate    Trust    Bldg.,    St.    Louis,    Mo.,    Engr. 

held    Dec.    14    to    vote    on 

Ohio,  Barnesville — (Official) — Citizens  voted  for  improving 
later  system,  including  filtration  plant  and  standpipe.  Esti- 
iiated    cost.    $25,000.      M.    Knowles,    Pittsburgh,    Penn.,    Engr. 


Ind.,  >li<'hlKnn  «lty — Bond  issue  of  $75,000  authorized  for 
water   works   improvements. 

Ind,,  .Morocvu — Public  Service  Commission  will  issue  bonds 
for  water  works. 

Ind.,  Van  Iluren — Bonds  for  $8,000  will  be  sold.  Proceeds 
will    be   used   to   install   water  system. 

Mich,,  KHennnba — Election  will  be  held  Nov.  22  to  vote  on 
amendment,   permitting   the   issue   of   bonds   for   water   works. 

Ill,,  Rankin — (Omcial) — Citizens  voted  $6,000  bonds  for 
water   system.     Noted  Oct.   21. 

III.,  WnukeKon — Report  submitted  by  John  Chester  of 
Chester  &  Fleming,  Consult.  Engr.,  Pittsburgh,  Penn.,  esti- 
mating cost    of   filtration   plant    from    $80,000    to    $100,000. 

WIh.,  OshkoMh — Council  retained  H.  A.  Allen,  Consult. 
Engr.,  Chicago,  111.,  to  prepare  plans  for  filtration  plant  for 
municipal   water  system. 

Iowa,  Iowa  City — Construction  of  reservoir  with  capacity 
of  700.000-Kal.  recommended  by  J.  J.  Dunlap,  Professor  of 
Iowa     University. 


Minn,,  Snanvllle — Citizens  voted  $9,000  bonds  for  water 
system. 

Kan,,  OHTveero — (Official) — Citizens  voted  bonds  for  exten- 
sion and  improvement  of  water  system.  Estimated  cost  be- 
tween $28,000  and  $30,000.  Noted  Nov.  4.  J.  C.  Moore,  Joplln. 
Mo.,   Engr.-in-Charge. 

Neb.,  Heartnell — Franchise  granted  to  Heartwell  Water. 
Light  and  Power  Co.  for  electric  light  plant  and  water  sys- 
tem.    C.  Gilson.   Minden,  Secy. 

Wyo..  Powell — City  will  erect  water  works  system  at  cost 
of  $20,000.  Contract  will  be  let  in  fall.  Green  Engineering 
Co.,  Spokane,  Wash..   Engr. 

Mont.,  Townseud — Election  will  be  held  to  vote  on  $30,000 
bonds  for  municipal   water  system. 

Mo.,  Cape  Girardeau — City  will  issue  $75,000  bonds  for 
municipal     water     works. 

.Mo.,  Lees  Summit — Election  will  be  held  Nov.  23  to  vote 
on   $28,000   bonds   for   water  system. 

Te-x.,  Ft.  Stockton — Election  will  be  held  Dec.  1  to  vote  on 
$28,000  bonds  for  water  system. 

Tex.,  San  .Augelo — See  item  under  "Light,  Heat  and 
Power." 

Tex.,  Tyler — Plans  being  prepared  bv  H.  E.  Elrod,  Consult. 
Engr.,    Dallas,    for   water    system.      Estimated    cost,    $250,000. 

Okla,,  Haworth — City  voted  $17,000  bonds  for  water  works 
plant. 

Idaho,  Hailey — According  to  press  reports  E.  J.  Gordon, 
Hailey,   contemplates   building   of   pipe   line    from   Hailey    Hot 


Estimated    cost,    $40,000. 
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Springs    to    Hailey. 

Idaho,   .McCani 
$20,000   bonds  for 

Wash,,  Auburn — Ordinance  passed  for  installation  of  water 
mains  in   District  No.   12. 

AVash.,     Seattle — Bids    will    soon     be     received     for 
mains    in    downtown    streets.      Estimated    cost,    $27,000. 

AVash.,  Seattle — Resolution  passed  providing  the  installa- 
tion of  water  mains  on  Dexter  Ave.,  from  Wheeler  to  Aloha 
St.     Estimated  cost,  $14,000. 

Ore,,  Fos.sil — Bids  will  soon  be  received  for  replacing 
wooden  water  main  between  The  Springs  and  reservoir  with 
steel    mains. 

Ore,,  Lakeside — Water  system  will  be  installed  by  Milo 
Pierson  and   John    D.   Goss.      Estimated   cost;    $10,000. 

December   to   vote 
lb   ior   water  system. 

Ont,.    London — City    will    construct    10-in.  water    main    on 

Carling   St.    and    also   plans   to    lay    piping    to  additional    wells 

and  springs  and   to   install   pumps   to    extend  water   collecting 
system. 

Alaska,  Anchoragre — Alaska  Engineering  Commission  will 
build   a   water   system. 

Bids  In  and  Contracts  Awarded 
X.  Y.,  Buffalo — Contract    for   12-in.   high   pressure   pipe   line 

awarded  to  D.A.RK  ,&  CO.,  654  Main  St..  Buffalo,  at  $12,300. 

IV.     Y„     Xew     York — (OflScial) — Board      of     Water      Supply 

awarded    contract    for    two    buildings    at    Hill    View    reservoir 

under   Contract    No.    12S    to    WILLIAM    H.    EAGAN.    Lexington 

Ave.    and    25th    St.,    New    York. 

N,  Y.,  Waterbury — Contract  for  water  system  awarded  to 
WILLIAM  G.  FRITZ  CO.,  at  $25,554. 

X.  Y.,  ■White  Plains — ■^'illiam  H.  Green  at  $4,034,  submitted 
lowest    bid    for    extension    of    water    mains    to    Byram    Lake. 

Tenn,,  Columbia — Contract  for  filtration  plant  of  1,000.000- 
gal.  capacity  per  24  hours  awarded  to  INTERNATIONAL 
FILTRATION  CO.,   Chicago,   111. 


Ohio,  Columbus — Bids  will  be  received  by  George  A.  Bor- 
den, Dir.  of  Pub.  Ser..  until  Dec.  1,  for  supplying  pumps  and 
installing   necessary   fittings  at  pumping  station. 

Ohio,     Xewark — Bonds     for     $30,000     voted     for     improving 

water   system. 

Ohio,  Wadsworth — Citizens  voted  to  purchase  light  and 
water  plant  for  $85,000.     H.  E.  Hiers,  City  Clk. 

Ind,,  Bloomlugton — Plans  prepared  for  extension  of  muni- 
cipal water  works  plant. 


Mich,,  Sparta — (Official) — Contract  awarded  to  PITTS- 
BURGH-DES  MOINES  STEEL  CO.  for  construction  of  65  000 
gal.  tank  on  S6-ft.  tower.     Noted  Nov.  4. 

III.,  Virginia — Contract  for  drilling  wells  at  water  works 
awarded   to  C.    P.   BRYANT  &   CO.,   Chicago.     Estimated   cost, 

IV.  D.,  Grand  Forks — Contract  for  water  main  No  77  on 
Viets  Ave.  from  Lewis  Blvd.  to  (ronkling  Ave.  awarded  to 
CARROLL   BROS. 
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.Mo.,  Poplnr  Illiiflf — Contracts  for  water  system  awarded  to 
UNlTli;!)  IC.N'CINEERING  CO.,  327  South  La  Salle  St.,  Chicago, 
111  at  $46.l(iU,  for  brick  power  house,  machinery  foundations, 
water  tubular  boiler,  feed  pump  and  healer,  condenser,  two 
300-hn  skinner  una  flow  engines.  General  Electric  generators, 
pole  lines  and  station  weiring,  and  to  WASCO  SUPPLY  CO.,  St. 
Louis,  at  ?9,IS0,   for  pole  line  supplies  and  materials. 

Mo.,  St.  I.ouia — Bids  were  received  Nov.  12  by  Board  of 
Public  Service  for  steam  pump,  valves  and  fittings  and  alter- 
ing punipins  rooms  as  follows:  Modern  Heating  Co.,  St. 
Lo'uis,  $10,777;  Urbauer  Atwood  Heating  Co.,  St.  Louis,  $9,99S; 
lidwin  P.  Ambler,  St.  Louis,  $11,263. 

Idaho,  Council— (Omcial)—E.  L.  Phelps,  Weiser,,  at  $11,100, 
submitted   lowest   bid    for    water   system.      Noted   Oct.    22. 

Callf„  San  Francisco — Official) — Contract  for  3,975  bbl. 
of  cement  for  Ketch  Hetchy  diversion  dam  to  direct  Tuolu- 
mne River  into  20-ft.  diversion  tunnel  past  main  dam  awarded 
to  STANDAHU  CEMENT  CORPORATION,   $2.37   per   bbl. 

Out.,  Mnrkhaui — Contract  for  pipes,  hydrants  and  valves 
for  water  system  awarded  to  NATIONAL  IRON  WORKS,  LTD., 
Cherry  St.,  Toronto,  at   $5,750. 

Out.,  Toronto — Contract  for  the  supply  and  installation  of 
valves  and  other  mechanism  at  the  main  pumping  station 
awarded  to  DRUMMOND  McCALL  &  CO.,  373  Front  St.,  E,  at 
$9,530.     Noted  Nov.  4. 

SEWERS 
Proposed   Work 

MnK.s.,  W'inchendon — Report  submitted  by  R.  Fletcher,  Pro- 
fessor of  Dartmouth  College,  Hanover,  estimating  cost  of 
sewer  system  at  $10,000. 

Conn.,  Watervllle — Bonds  for  $300,000  will  be  sold  for 
trunk  sewer  from  Waterville  to  terminus  of  Waterbury 
sewers. 

N.  Y.,  SuflVrn — Citizens  voted   to   build   sewer   system. 

N.  J.,  Asbury  Park — Bids  will  be  received  at  office  of  Nep- 
tune   Township    Committee, 
until    S    p.m.,   Nov.    22,    for   i 
vitrified    pipe    sewers   and    2 
sewer    connections. 

1*.  J.,  Asbury  Park — Plans  approved  for  sewer  extension 
in   Myrtle   and   Bangs   Ave.,    section    of   Neptune    Township. 

N.  J.,  CaldiveU — Citizens  voted   to  extend   sewer  system. 

N.  J.,  Jersey  City — Bids  will  be  received  by  City  Commis- 
sioners until  2  p.m.,  Dec.  2,  for  pipe  sewer  in  Wade  St.  to 
connect  with   sewer   in   Ocean  Ave. 

.\.  J„  Manasquan — State  Board  of  Health  ordered  city  to 
improve  sewage-disposal  plant.     William  F.  Lefferson,  Mayor. 

)V.  J..  Newark — Bids  will  be  received  by  Board  of  Street 
and  Water  Commissioners  until  Nov.  24  for  Valisburg  sew- 
ers, southwesterly  section,  and  Front  St.,  Arlington  Ave.  and 
Greenwood   Lake   Railroad   sewers. 

Penn.,  Sharon. —  Bonds  for  $185,000  for  sewage-disposal 
plant  defeated   by  citizens.      Noted  Oct.   14. 

Md.,  Baltimore — Bids  will  be  received  by  Board  of  Awards, 
Citv  Hall  until  Nov.  24,  for  Section  No.  1,  Waverly  trunk 
sew-er  and  lateral  sewers  in  District  No.  34-D,  Contract 
No.    15S    and    169. 

W.  Va.,  Kenova — (Official) — Citizens  voted  $55,000  bonds 
for  sewer  system.     Noted  Oct.  21. 

Fla.,  Ft.  Pierce — Ordinance  providing  for  $25,000  bond  issue 
for  extending  sewer  system  passed  by  City  Council. 
ireveport — Bonds   for   $1,200,000  voted   for 
stems. 


...  South  Main  St.,  Ocean  Grov  . 
ibout  lO.SOO  lin.ft.  of  6-  to  10-in. 
;,400    lin.    ft.    of    4-in.    vitrified    pipe 


v&v  and 


La. 

water 

Tenn.,  Chattanooga — North  Side  Business  Men's  League 
will  build  new  sewer.     J.  S.  Bell,  Pres. 

Tenn.,  Klngport — City  plans  to  build  sanitary  sewer  sys- 
tem. 

Tenn,,  Memphis — City  contemplatess  new  sewer  on  water 
front  to  divert   drainage   from   front   of  levee. 

Ky.,  Lexington — Citizens  voted  $35,000  bonds  for  sewers. 
Ky.,   Oweusboro — Citizens   voted    $250,000    bonds    for    sewer 
system.     Noted  Oct.  21. 

Ky.,  Padncah — (Official) — Citizens  defeated  bonds  for  out- 
fall sewer.  District  No.  3,  Contract  No.  1.  Noted  Aug.  12 
and  26. 

Ohio,  Cuyahoga  Falls — Bonds  for  $60,000  voted  tor  sewage- 
disposal  plant.     Noted  Oct.   7. 

Ohio,  Dayton — Citizens  voted  $1,000,000  bonds.  Part  of 
proceeds  will   be  used   for  sewer  construction. 

Ohio,  East  Liverpool — Plans  for  Sewer  District  No.  3.  east 
end,    approved   by   City   Council. 

Ohio,  Marion — Bids  will  be  received  by  J.  H.  Cheney,  Dir. 
Of  Pub.  Ser..  until  Nov.  24,  for  sanitary  and  storm  sewers  in 
Gill  Ave.,  Herman  and  Senate  St. 

Ohio,  Tiffln — City  ordered  by  Board  of  Health  to  build  new 
sewage-disposal    plant.       Estimated    cost,    $500,000. 

Ohio,  Toledo — Bids  will  be  received  by  Board  of  County 
Commissioners  until  Nov.  26  for  main  sanitary  sewer  No.  13. 

111.,  Calnmet— City  plans  to  install  sewer  system  between 
87th,  Halstead,  95th  and  Lake  Michigan  St.  Estimated  cost, 
$665,000. 

111.,  Decatur — Plans  presented  to  City  Commissioners  by 
J  S  Waterlield  Sanitation  Co.  of  Illinois,  for  sewage  treat- 
ment  plant.      Estimated   cost,   $180,000. 

111.,   Dixon — Bids   will   be   received    by    F.    D.    Whipp,    Fiscal 
Superv..    Springfield,    until    3    p.m. 
nels  and   storm   water  and   sanita 
(iolony  near  Dixon. 


Alinn,,  Dulutli — Cit.v  Council  authorized  construction  of 
sanitary  sewers  in  Vineland  and  Meadow  St.  and  Boundary 
Ave.,  16th  Alley  west  from  Raleigh  to  Sherburne  St.  and  Bel- 
mont Alley   from  Chester  Park  to  Parkland  Ave. 

S.  D.,  Winner — Bonds  for  $10,000  voted  for  sewer  system. 
Noted   Oct.    28. 

Mont.,  Townsend — Election  will  soon  be  held  to  vote  on 
$30,000  bonds  for  sewerage  system.     L.  Poole,  City  Engr. 

Mo.,  Joplin — City   plans  to  improve  sewer  system. 

Mo.,  Ivirksville — Bids  will  soon  be  received  for  sewer  in 
District  No.  3.  Estimated  cost,  $7,300.  C.  V.  Downingr.  City 
Engr. 

Tex.,  El  Paso — Plans  being  considered  for  storm   sewer. 

Wash.,  Seattle — Contract  will  soon  be  awarded  for  sewers 
in  Alonzo  Ave.,  N.  W.,  from  West  70th  to  West  67th  St.  and 
West  67th  St.  from  Alonzo  Ave.,  N.  W.,  to  14th  Ave.,  N.  W. 
A.  H.   Dimock,  City  Engr. 


Bids  In  and  Contracts  Atvarded 

N.  Y.,  Ne*y  Roehelle — Contract  for  sewer  at  Hudson  Park 
awarded  to  A.  SOLIMENE,  New  Roehelle,  at  $7,417.  Noted 
Sept.    23. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Nov.  10  for  making  repairs  to  barrel  and 
box  sewers  at  (a)  26th  St.  and  North  River,  37th  St.  and  East 
River,  and  110th  St.  and  East  River,  (b)  158th  St.  and  North 
River,  Third  St.  and  East  River,  Stanton  and  Rivington  St., 
East  River  as  follows:  Lawrence  Construction  Co.,  (a)  $6,902. 
(b)  $.5,641;  E.  A.  Riverside  Construction  Co.,  (a)  $5,818,  (b) 
$5,077;  P.  J.  Kearns,    (a)    $7,189,    (b)   $5,SS6.     Noted  Nov.   4. 

N.  J.,  Perth  Amboy — (Official) — Contract  for  sewer  sys- 
tems in  Cornell  St.  and  Compton  Ave.  awarded  to  ROHR  & 
POULSEN.     Noted  Nov.   11. 

D.  C,  Washington — Contract  for  Section  No.  2  Hillbrook 
Service  sewer  awarded  to  WARREN  F.  BRENIZER,  611 
Fourth   St.,    N.   E.,   Washington,    at   $6,000. 

Va.,  South  Bo.ston — Citv  will  improve  sewer  system  by  day 
labor.      Estimated    cost,    $7,000. 

Ohio,  Cleveland — Contract  for  sewer  in  East  123rd  St. 
awarded  to  FRESHWATER  CONSTRUCTION  CO.,  at  $4,000; 
sewers   in  Western  Ave.   to  CONGER  HELPER   REALTY   CO., 

at   $4,350. 


111.,  Ottawa — Contract  for  sewer  work  awarded  to  A.  C. 
SHREITER,  Manitowoc,  Wis.,  at  $10,000. 

111.,  Upper  .\lton — Contract  for  storm  and  sanitary  sewers 
at  Alton  State  Hospital  awarded  to  MYERS  CONSTRUCTION 
CO.,  St,  Louis.  .Mo.,  at  $21,370;  tunnel  work  to  STRUBEL  & 
HELMICK,  Alton,   at  $53,860.     Noted  Oct.   14. 

Wis.,  0.shkosli — (Official) — J.  Rasmussen  &  Sons  Co.  sub- 
mitted the  lowest  bid  for  sewer  in  Seventh  St.  from  Michigan 
St.  west  to  Summit.     George  F.  Newmann,  Asst.  Engr. 

Wis.,  Racine — Contract  for  Albert  and  Tenth  St.  sewer 
awarded  to  H.  C.  HANSON,  and  Blake  Ave.  sewer  to  PETER  G. 
PETERSON. 

Iowa,  Ma.son  City — (Official) — Inter  Mountain  Bridge  and 
Construction  Co.  submitted  lowest  bid  for  sewage-disposal 
plant  of  Imhoff  type.     Estimated  cost,  $70,000.     Noted  Aug.  12. 

Neb.,  Hastings — (Official) — Contract  for  sewer  construc- 
tion in  Districts  No.  71,  72  and  73  awarded  to  B.  R.  BING, 
Hastings,    at   $7,202.      Noted   Nov.   4. 

lV'el>.,  Haverlock — (Official) — Contract  for  sewers  in  three 
districts  awarded   to  J.   S.   HAMILTON.      Noted   Oct.   21. 

S.  D.,  Dell  Rapid.s — Contract  for  17  blocks  of  sewers  award- 
ed   to   FANEBUST   BROS.,   Sioux  Falls. 

Mo.,  Webster  Groves — Contract  for  storm  water  sewer  be- 
tween Rock  Hill  and  Big  Bend  Rd.,  Sylvester  and  Lakewood 
Ave.   awarded   to  JOHN   F.  McMAHON,   at   $28,000. 

Colo.,  Arvada — Contract  for  sewer  system  awarded  to 
GIBBONS  CONSTRUCTION  CO.,  Denver.  Estimated  cost. 
$30,000. 

Colo.,  Hugo — Contract  for  sewer  system  awarded  to  GOR- 
DAN   &  TAYLOR  CONSTRUCTION  CO.,  Denver,   at   $10,100. 

Wash.,  Harrington — Bids  were  received  for  sewer  system 
as  follows:  Fire  Security  Bridge  Co..  Lewiston.  Idaho,  $5,136; 
J  W.  Hill  &  Co.,  1709  Main  St.,  Spokane,  $5,245;  H.  De  Camp, 
Spokane,  $5,922.     Noted  July  29. 

Ore  Portland — Contract  for  reconstructing  wood  box 
sewer  in  Mill  and  Water  St.  awarded  to  J.  P.  O'NEILI-,  on  a 
revised  bid   at  $14,596.     Noted  Nov.   11. 

Calif..  El  Centro— JAMES  KENNEDY,  901  Washington 
Bldg.,  Los  Angeles,  at  $206,199,  awarded  contract  for  El 
Centro-Imperial     sanitary    sewer    system. 

Calif.,  Richmond — City  Council  awarded  contract  to  RICH- 
MOND DREDGING  CO.,  at  $92,844,  for  sewer  system.  Noted 
Oct.   21. 

Out.,  Hamilton — Contract  for  construction  of  sewer  system 
awarded  to  J.   J.  ARMSTRONG,   116   Burris  St.      Noted  Oct.   21. 

Ont..  St.  Thomas — Contract  for  sewage-disposal  plant 
awarded  to  A.  E.  PONSFORD,  LTD.,  at  $8,809.     Noted  July  29. 

Ont.,  Toronto Contract   for   the   construction   of  sewers   on 

Clendennan,  Marie,  Vine  and  Symnot  St.  awarded  to  AGNEW 
CO.,  606  Avenue   Rd.,  at  $8,593. 
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Okln.,  nartleNvllle — Bids  will  soon  be  received  for  Barbage 
incinerator,  listiniated  cost,  $6,300.  John  Johnstone,  Comr. 
ot  Finance.     Noted  Oct.  14. 

UiilM  In  nnd   CoiitrnotN  An-arcled 

N.  J..  Newark— Contract  awarded  to  NEWARK  PAVING 
CO.,  Newark,  at  $S!tS,200.  for  collecting  and  disposing  of 
refuse   for   live   years.      Noted   Oct.    28. 

Ohio.  Alllanve — City  awarded  contract  to  SANITARY  SER- 
VICE CO.  for  handling  garbage. 

Tex.,  San  MnrcoM — Contract  awarded  to  JONES  BROS..  Ma- 
con, Ga.,  for  garbage  incinerator.  Estimated  cost,  $35,000. 
Noted   Nov.   4. 

On«.,  Toronto — City  awarded  contract  to  GEORGE  WEBB, 
;ioronto.  for  garbage  incinerator.  Estimated  cost,  $84,500. 
-Noted  Nov.  4. 

STREETS  AND  ROADS 
Proiiosed    AVork 

Vt.,  llrnttl>'lM>r<> — Construction  of  road  from  Brattleboro  to 
liennington   under  consideration.      Estimated   cost,    $125,000. 

Mass.,  Boston — (Dorchester)  —  (Official) — Bids  will  be  re- 
ceived by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  City  Hall  Annex, 
until  noon.  Nov.  19,  for  asphalt  or  bitulithic  pavement  in  Eric 
Ave.,    Dorchester. 

Mass.,  Boston — (West  Ro.xbury) — (Official) — Bids  will  be 
received  by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  Room  511,  City 
Hall  Annex,  until  noon,  Nov.  19.  for  asphalt  or  bitulithic  pave- 
ment in  Vista  St.,  West  Roxbury. 

Mas.s.,  Boston — (West  Roxburv)  —  (Official) — Bids  will  be 
received  by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  Room  51.  City 
Hall  Annex,  until  noori,  Nov.  19,  for  asphalt  or  bitulithic  pave- 
ment in   Augustus   Ave.,   West  Roxbury. 

N.  Y..  Xew  York — (Borough  of  Manhattan)  —  (Official)  — 
Rids  will  be  received  bv  Marcus  M.  Marks.  Borough  Pres., 
Room  2032.  Municipal  Bl'dg.,  New  York,  until  2  p.m..  Nov.  23, 
for  improving  a  number  of  streets  and  avenues  of  the  bor- 
ough. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  bv  JIaurice  F.  Connolly,  Borough  Pres.,  Bor- 
ough Hall.  Fifth  St.  and  Jackson  Ave..  Long  Island  City,  until 
11a.m..  Nov.  22.  for  improving  a  number  of  streets  and  ave- 
nues of  the  borough. 

N.  Y.,  New  York — (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  by  Calvin  D.  ^^an  Name.  Borough  Pres..  Bor- 
ough Hall.  St.  George,  New  Brighton,  until  noon,  Nov.  23.  for 
constructing  cement  sidewalks  on  Colfax  Ave.,  east  side,  be- 
tween Railroad  Av.-.  and  Ksbcrt  .St..  fourth  ward;  Central 
Ave.,  east  side,  between  Frastina  PI.  and  railroad  track,  third 
ward,  and  Van  Name  Ave.  between  Richmond  Terrace  and 
railroad  track,  third  ward. 

N.  J.,  Haddonfield — Board  of  Commissioners  contemplates 
paving  Hawthorne  and  Berdwood  Ave. 

N.  J.,  Newark — Bids  will  be  received  by  Board  of  Free- 
holders until  3:30  p.m.,  Nov.  22,  for  improving  South  Orange 
Ave.  from  20th  St.  to  South  Orange  Village  line. 

Penn.,  Pittsburgh — (Official) — Bids  will  be  received  by 
Hyatt  M.  Cribbs.  County  Controller,  until  10  a.m.,  Dec.  1,  for 
improving  Cliff  Mines  and  Beaver  Grade  Connecting  Rd.,  Sec- 
tion No.  1. 

Md.,  Baltimore — Bids  will  be  received  until  Nov.  23  bv 
O.  E.  Weller.  Chn.  of  Maryland  State  Rds.  Comn.,  601  Garrett 
BIdg.,  for  seven  miles  of  macadam  paving  on  Annapolis  Blvd. 
between   Severn   River   and   College    Creek   bridges. 

Md.,  Cumberland — Georges  St.  from  Baltimore  to  Dilly  St. 
■will   be   paved   with   wood   blocks. 

W.  Va.,  Martinsburs — Bids  will  be  received  by  E.  D.  Brom- 
ley,  Street  Comrs..    until  Nov.   30,   for   improving   Spring   St. 

AV.  Va.,  Princeton — Bids  will  be  received  until  Dec.  6  bv 
G.  H.  Hill,  Ch.  Engr.  ot  Rd.  Constr..  for  6J  miles  of  waterbound 
macadam    road    in    Mercer   County. 

W.  Va.,  Welch — Election  will  be  held  Dec.  IS  in  McDowell 
County,  Sandy  River  District,  to  vote  on  $293,000  bonds  for 
road   construction. 

N.    C,    Ga.stonia — Citizens    voted    $150,000    bonds.       Part    of 
proceeds  will   be   used   for   new   roads  and   part   for   i 
old  ones.     Noted  Aug.   19  and  Sept.  2. 


ovmg 
tion   to  vote   on 


S.  C,  Snmnierville — City  plans  to   hold  cle 
$20,000   bonds    for   street   improvements. 

Fla.,  Auburndale — Bonds  for  $30,000  voted  for  roads  to 
connect  witli  county  hard  roads  which  will  be  constructed  if 
$1,000,000  Polk   County  bond  issue  is  authorized. 

Pla„  Neiv  Augustine — Plans  being  prepared  by  J.  B.  Mc- 
Crarv  Co.,  Engr..  Atlanta,  Ga..  for  paving  King  St.  Esti- 
mated   cost,    $10,000. 

Fla.,  Sebring — Election  will  be  held  Dec.  14  to  vote  on 
$50,000   bonds   for   street   improvements. 

Fla.,  West  Palm  Beach — Bids  will  be  received  by  P.  E.  En- 
cell.  Chn..  Comrs.  of  Palm  Beach  County,  until  Nov.  23.  for 
hard  surfacing  Military  Trail  from  Okeechobee  Rd.  west  of 
Palm  Beach  to  Palm  Beach  Canal. 

Ala.,  Bay  Minette — Election  will  be  held  Jan.  IS  in  Baldwin 
County  to  vote  on  $200,000  bonds  for  improving  a  number  of 
roads  "and  $55,000  bonds  for  its  portion  of  highway  between 
Mobile  and  Baldwin  Counties.     Noted  under  Mobile  Nov.   4. 


Ky.,  Bellevue — (Newport  post  ofllce) — Citizens  voted  $23,- 
000  bonds  for  improvement  of  Taylor  Ave.  Noted  Oct.  21 
and   2S. 

Tenu.,  JoneNboro— Election  will  be  held  Dec.  18  in  Wash- 
ington County  to  vote  on  $425,000  bonds  for  road  construction. 

Ohio,  Cleveland — Citizens  defeated  $300,000  bonds  for  im- 
proving Carnegie  Ave.  from  East  S9th  St.  to  Blvd.  Noted 
Oct.   28. 

Ohio,  Linden  llelehts — Bonds  for  $10,000  voted  by  citizens 
for   street    improvements. 

Ohio,  Toledo — Bids  will  be  received  by  County  Commission- 
ers until  Nov.  30  for  grading,  draining  and  macadamizing 
with  water  bound  macadam  Otter  Creek  Rd.,  Oregon  Town- 
ship. 

Ind.,  Columbln  City — No  bids  were  received  Nov.  5  for 
road  on  Whitley-Noble  county  line.     Noted  Sept.  30. 

Ind.,  Muncle — Bids  will  be  received  by  F,  M.  Williams, 
Audr.,  Comrs.  of  Delaware  County,  until  10  a.m.,  Dec.  8,  for 
gravel   roads  in   Perry  and  Mt.   Pleasan.    Townships. 

.Mich..  JnckNon — Supervisors  of  Hinds  County  plan  $50,000 
bond    issue   for   improving  roads   in    western    part   of  county. 

Mich.,  SuBinaw — Construction  of  trunk  line  road  between 
Saginaw  and  Owosso  authorized  by  Board  of  Supervisors. 
Estimated  cost,   $40,000. 

III.,  Peoria — Chamber  of  Commerce,  Peoria,  and  citizens 
of  Averyville  contemplate  paving  "The  Narrows,"  Galena  Rd. 
Estimated    cost,    $22,000. 

III.,  Strentor  —  Ordinance  passed  authorizing  paving  of 
Bridge    and    Penn    St.      Estimated    cost,    $14,140. 

Wis,.  Green  Bay — Bids  will  be  received  until  10  a.m..  Nov. 
23,  by  F.  Biemert,  Chn.,  Com.  on  Streets,  for  crushed  stone  on 
West   Mason    St. 

Wis.,  Kenosha — Commissioners  of  Kenosha  County  plan  an 
expenditure  of  $66,405  for  permanent  highway  in  1916.  R.  H 
Jones.  County  Clk. 

Iowa,  Ida  Grove — Bids  will  be  received  until  Nov.  30  for 
paving  a  number  of  streets.  K.  C.  Gaynor,  Sioux  City.  Engr. 
Noted   Aug.    15   and   Sept.   2. 

Minn.,  Excelsior — Bids  will  be  received  by  P.  S.  Skemp 
Village  Clk.,  until  7:30  p.m.,  Dec.  7,  for  paving  a  number  ot 
streets  with  concrete,  vitrified  brick  or  creosoted  blocks. 

Kan.,  Pittsbure — (Official) — Bids  will  be  received  by  L. 
Boyd.  City  Clk.,  until  S  p.m.,  Nov.  24,  for  recurbing  and  repay- 
ing Broadway  from  Second  to  Quincy  Ave.  and  curbing  and 
paving  Elm  St.  from  12th  to  20th  St.  and  Lindburg  Ave.  from 
Broadway  to   Pine   St.      Noted  Oct.    14. 

Neb.,  Omnha — Bids  will  be  received  by  T.  J.  O'Connor, 
City  Clk..  until  10  a.m.,  Nov.  23,  for  paving  41st,  35th,  Gum- 
ming St.  and  various  other  streets. 

Mo.,  Hillsboro — Bonds  for  $500,000  for  roads  and  bridges 
defeated.     Noted  Oct.  7  and  21. 


Mo.,  Liberty — Election  will  be  held  Nov.  19  in  Clay  County, 
Excelsior  Springs  Special  Road  District,  to  vote  on  $100,000 
bonds  for  roads.     Noted  Sept.   16. 

.4rk.,  De  Witt — Surveys-  made  for  macadam  road  from 
De  Witt  to  Reydell.  Estimated  cost,  $120,000.  L.  S.  Haller, 
County   Judge. 

.4rk.,  Fayetteville — Surveys  made  for  macadam  road  across 
Washington  County,  north  and  south,  via  Fayetteville,  about 
40  miles.     Estimated  cost,   $200,000. 

Ark.,  Fulton — Commissioners  of  Miller  County  High^way 
and  Bridge  District,  Tex.arkana,  will  build  16  miles  ot  road 
and  bridge  across  Red  River  between  Fulton  and  Index. 
About    $6(1.000    available    for    this    purpose. 


Harrison — Surveys  made   for  macadam  road   south   to 
County    line    to    connect    with    proposed    road    north 
- — .._   ^ »..    .,, . _;,„_      Estimated 


-Bids   will    be    received    by    Highway   Com- 
6    for    6%    miles    of    gravel    road.      Noted 


Miss.,    Edwards 

mission    until    Dec 
Aug.   19. 

La.,  Man.sfleld — Election  to  vote  on  $280,000  bonds  for  roads 
contemplated   by  De  Soto  Parish,   Wards  2,   4.   5.   6  and   7. 


.\rk., 

Newton 

from  Jasper   in  Newton   County,   about   nine   mile 

cost,   $38,000. 

Ark.,  Little  Rock — Commissioners  of  Pulaski  County  con- 
template  22   miles   of  macadamized   and   graveled   highways. 

Ark.,  Osceola — Mississippi  County  has  completed  formation 
of  three  separate  road  districts  and  fourth  is  under  consider- 
ation. New  districts  plan  to  build  about  200  miles  of  im- 
proved highways. 

Ark.,  Pine  BlufT — Jefferson  County  has  formed  Road  Im- 
provement District  No.  12  and  will  build  about  22  miles  of 
hard  road  in  northern  part  of  county.  C.  M.  Philpot,  County 
Judge. 

Ark.,  Pine  Bluff — Bonds  for  $13,000  sold  for  road  from  Pine 
Bluff   to    Free   Bridge. 


Tex.,  Crockett — Election  will  soon  be  held  to  vote  on  $50.- 
000  bonds  tor  improving  roads  in  Houston  County. 

Tex.,  Denison — No  bids  were  received  Oct.  19  tor  approxi- 
mately 13,000  sq.yd.  of  paving.     Noted  Oct.  14. 

Tex.,  Eastland — See  item  under  "Bridges." 

Tex.,  Sulphur  Springs — Commissioners  of  Hopkins  County 
plan  to  hold  election  to  vote  on  $400,000  bonds  for  macadam 
roads. 

Tex.,  W'aco — Commissioners  of  McLennan  County,  Pre- 
cinct No.  6.  plan  to  hold  election  to  vote  on  $200,000  bonds  for 
road   construction. 

Okla.,  Poteau — See   item   under   "Bridges." 

Colo.,  Denver — Surveys  completed  for  proposed  road  from 
Colfax  Highway  near  rifle  range  to  summit  of  Green  Moun- 
tain,  about   five   miles. 

W'aah.,  Walla  Walla — Bids  will  be  received  by  County 
Commissioners  until  Nov.  27  for  two  miles  of  highway  near 
Whitman's   Station. 
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Ore..  Pendleton— (Official)— Bids  will  be  received  by  City 
Recorder  until  5  p.m..  Nov.  24,  for  improvement  of  Riverside 
Drive   from    Main    to  Railey   St.      Noted   Nov.    4. 

fnlif.,  Onkilale — Plans  being  prepared  lor  paving  F  St. 
Estimated  cost.  $50,000. 

Attn.,  Beverly — (Official) — Citizens  voted  $10,000  bonds  for 
clearing  and  grading  streets.     Noted  Oct.  28. 

Uiils   In  and  Coiitrncts  Awarded 
Mnsi...  Boston— (Cheshire)— Bids  were    received    Nov.    9    for 
1750    lin.ft.    of    road    in    Cheshire    as-  follows:    Middlesex    Con- 
struction Co.,  Boston.     $4,065;  Roberts  Construction  Co.,  Pitts- 
fleld,    $4,113;   C.   B.    Lindholra,    Pittsfleld,    $4,542. 

Mass..  BoHton— (Sheffield  and  Great  Barrington)— Bids  were 
received  Nov.  9  for  section  of  state  highway  in  bheffield  and 
Great  Barrington  from:  J.  D.  Michael  &  Bros..  Torrmgton, 
Conn.,  at  $2S,3S2,  and  Powers  Bros.,  Brockton,  at  $33,615. 
Noted  Nov.  4. 

Manx..  Woburn— (Official)— Contract  for  5,200  lin.ft.  of  road 
awarded  to  D.WIS  &  PALL.ATTO.  Lowell,  at  $11,96S.  Noted 
Oct.   21. 

N  Y.,  .\lbany — (Official) — Bids  were  received  Nov.  11  by 
State  Highway  Commission,  55  Lancaster  St.,  for  construct- 
ing highways  "by  State-Aid  as  follows; 

Road  No  1317,  Auburn-Weedsport,  Cayuga  County,  S.OO 
miles— Brayer  Bros.,  Auburn,  $123,708;  Sullivan  Construction 
Co     Svracuse,   $123, SOS;   .Tohn   Young,   Syracuse,   $124,724. 

Road  No.  5596 — Mayville  Village-Erie  St.,  Chautauqua 
County,  0.79  mile— Edward  T.  Beck  &  Co.,  Warren.  Penn., 
$25,800;  Elmer  F.  Love  &  Son,  Corry,  Penn.,  $26,o29;  Ontario 
Roads  Co.,   Inc..   Manchester,   $26,922.  „      ^    ,.,.    ^  ^         * 

Road   No.    1339.    Leroy-Brockport,   Part   II,   Genesee   County, 

0  40  miles— Atlanta  Construction  Co.,  Atlanta,  $13,010;   Rhodey 

&  Clawson,  Albion,  $14,119;  Parker  &  Carney,  Batavia,  $14,631. 

Road  No    1253,  Chaumont-Depauville,  Jefferson  County,  6.05 

miles Henry   P.    Burgard,    Buffalo,    $45,249;    Richard    Hopkins, 

Trov     $47,453;  Gruner   &   HoUenbeck,   Harriman,    $48,247. 

Road  No.  512,  Akin-Johnstown,  Part  I,  Montgomery  County, 
4.59  miles— Routley  ,&  Summers.  Huntingdon,  Quebec,  $29,- 
52S-  S.  B.  Van  Wagenen,  Inc.,  Rondout,  $31,010;  John  Arborio, 
New  Haven,  Conn.,  $31,715.  ^      ..,      „         .,       ,  ^n       -i 

Road  No.  5558,  Oneida-Verona,  Oneida  County,  4.69  miles— 
J  G  Hayes  Co.,  Inc.,  Rome,  $36,624;  James  Rossney,  Buffalo, 
$38,134;  Charles  O.  McComb,  Syracuse,  $38,322. 

Road  No  5597,  Utica-Poland,  Part  III,  Oneida  County,  5.34 
miles — Routley  &  Summers.  Huntingdon,  Que.,  $51,591;  Hovey 
E  Benedict,  Williamsport,  Penn..  $51,706;  James  Rossney,  Buf- 
falo, $54,129.  ^  ,  ,  .  T,  .  T 
Road  No.  133S,  Scotia-Saratoga  County  Line,  Part  I, 
Schnectady  County,  4.22  miles— DeGraff  &  Hogeboom.  Kings- 
ton $33,775;  .S.  B.  Van  Wagenen,  Inc.,  Rondout,  $3d,0S1;  John 
Arborio,  New  Haven,  Conn.,  $36,207.     Noted  Oct.   2S. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Con- 
tract for  regulating,  curbing,  and  laying  sidewalks  on  Bay 
34th  St  awarded  to  13.  TURECAMO  CONTR.\CTING  CO.,  INC 
at  $12,717,  regulating,  curbing  and  laying  sidewalks  on  23rd 
Ave  to  J.  J  GUINAN  CONTRACTING  CO..  2314  Gravesend 
Ave.,  New  York,   at   $8,975.      Noted   Sept.   30   and  Oct.    14. 

N.  Y'.,  !Ve»v  Y'ork — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  regulating  and  repaving  various  streets  awarded 
as  follows:  West  side  of  Broadway  from  curb  to  rail  from 
north  side  of  lOSth  St.  to  north  side  of  110th  St.  to  ASPHALT 
CONSTRUCTION  CO.,  Madison  Ave.  and  137th  St .  Ne  w  ^  ork, 
at  $5,189;  25th  St.  from  Sixth  to  Seventh  Ave.  to  SICILIAN  AS^ 
PHALT  PAVING  CO.,  41  Park  Row.  New  York,  at  $5.2i  i  ;  72cl 
St  from  Central  Park  West- to  Columbus  Ave.  to  AZTEC  AS- 
PHALT CO.,  90  West  St.,  New  York,  at  $10,655;  78th  St.  from 
First  to  Third  Ave..  95th  and  96th  St.  from  Broadway  to 
Amsterdam  Ave.  to  SICILIAN  ASPHALT  PAVING  CO  41  Park 
Row  New  York,  at  $11,060;  Sixth  Ave.  from  Eighth  to  10th 
St  Greenwich  Ave.  from  Sixth  Ave.  to  north  of  Perry  St., 
West  10th  St.  from  Greenwich  to  Sixth  Ave.  to  AZTEC  AS- 
PHALT CO.,  90  West  St.,  New  York,  at  $52,151.  Noted  Oct. 
28  and  Nov.   11. 

N.  -v.,  Rensselar — JAMES  J.  RIDNEY,  Rensselfer,  at  $48,- 
000    awarded    contract    for   paving   Riverside    Ave. 

N  ".'.,  SehenectadT — Contract  for  paving  various  streets 
awarded  to  UNION  PAVING  CO.,  at  $23,687,  and  SCHENEC- 
TADY  PAVING   CO.,   at   $2,427. 

N.  J.,  Hackensack— E.  C.  HUMPHREY,  173  Main  St.,  Hack- 
ensack,  at  $24,226,  awarded  contract  for  improving  Essex  and 
Passaic  St.     Noted  Oct.  28. 

N.  J..  Newton — Contract  for  improving  Newton-Sparta  Rd. 
awarded  to  RICHARDSON  &  GASTON,  INC..  143  Liberty  St., 
New  York,  N.  Y.,  at  $57,163.     Noted  Oct.   21  and  28. 

N.  J..  Redbank — Contract  for  concrete  roadway  at  Throck- 
mortons  Fill  awarded  to  WILLIAM  A.  COVENTRY,  Ocean 
Grove.     Noted  Oct.   21. 

N.  J..  Trenton  —  Contract  for  road  from  Hightstown  to 
Princeton  Junction  awarded  to  MAINWARING  &  CUMMINCJS. 
Philadelphia.    Penn.      Estimated    cost,    $55,000.      Noted    Oct.    14. 

N.  .1.,  Trenton— Contract  for  Section  No.  1  of  River  Rd. 
from  Washington  Crossine  to  Hunterdon  County  line  awarded 
to  UTILITY  CONSTRUCTION  CO.,  New  Brunswick,  at  $38,- 
264  for  concrete;  Section  No.  2  to  NEWTON  PAVING  CO., 
Trenton,  at  $73,245.  for  bituminous  concrete. 

Penn..  HarHsburc — M.  BENNETT  &  SONS,  Indiana,  at 
$16  640  awarded  contract  for  brick  block  pavement  in  Marion 
Center'  Borough,  Indiana  County,  and  at  $14,916,  for  water 
bound  macadam  road  in  Hickory  Township,  Lawrence  County. 
Noted   Oct.   14. 

Penn.,  Phllndelpliia — Contract  for  improving  Independence 
Sq  awarded  to  F.  S.  MARKLAND,  1500  Sansom  St.,  Philadel- 
phia, at  $10,970. 

Penn.,  Philadelphia  —  (Official)  —  Contract  for  surfacing 
with  bituminous  on  5-in.  concrete  base  awarded  to  UNION 
PAVING  CO.,  30th  and  Locust  St..  Philadelphia,  at  $17,162. 
Noted    Nov.    4. 


Penn.,  Plttsbursh —  (Official) — Contract  for  improving 
Glenn  Ave,,  awarded  to  GORDON  CONTRACTING  CO..  Pitts- 
burgh, at  $8,335;  Wible  Run  Extension  Rd.  to  JOHN  FOLEY. 
Columbus.    Ohio,    at    $35,398.      Noted   Nov.    4. 

Penn.,  Pitt-sburgh — (Official) — All  bids  received  Sept.  23  for 
improving   Painters   Run   Rd.    rejected.     Noted   Sept.   9. 

Penn.,  PittsliurBh — (Official) — Contract  tor  repaving  Web- 
ster  Ave.    awaideil    tn    l:(i()TH    M.    FLINN.    LTD.,    at    $11,036. 

Va.,  Norfolk — ri.iitract  tor  paving  work  on  Granby  St. 
awarded  to  LOUIS  LAWSON,  Norfolk.  Estimated  cost,  $6,000. 
Noted  Oct.   28. 

\V.  Va.,  Huntington — (Official) — Contract  for  paving  sec- 
tions of  Sixth.  11th  and  13th  Ave.  awarded  to  J.  ULLOM,  Hunt- 
ington, at   $20,052.      Noted  Oct.   4. 

La.,  Amite — Contract  for  52,000  sq.yd.  of  paving  awarded 
to   WORMACK   &    KENT.    Kentwood,   at    $9,620. 

La.,  >Ionroe — (Official) — Contract  for  improving  various 
streets  of  the  city  awarded  to  MERRILL  ROAD  IMPROVE- 
MENT  CO.,   Chattanooga,    Tenn.,   at   $40,000.      Noted  Oct.    21. 

Tenn.,  Rlizabethton — Contract  for  70  miles  of  graded  roads 
and  repairing  and  completing  roads  alreadv  graded  awarded 
to  OLIVER  HILL  CONSTRUCTION  CO.,  at  $180,000.  Noted 
Oct.   21. 

Tenn.,  King.<«ton — Contract  for  two  miles  of  Harriman  and 
Oliver  Springs  pike  awarded  to  HARRIMAN  CEMENT  AND 
STONE  CO.,  Harriman. 

Tenn.,    KingpMton — Contract     for     pike     from     Harriman     to 

Rockwood  awarded  to  FRANK  GAMBILL  CO.      Noted  Oct.   28. 

Tenn.,    Park    City — (Knoxville    post    office) — Contract      for 

paving  Magnolia  Ave.  awarded  to  MURRAY  CONSTRUCTION 

CO.      Estimated  cost,   $105,000.      Noted   Oct.   7. 

Oliio,  Cheviot — (Cincinnati  post  office) — Contract  for  pav- 
ing with  brick  on  Olivette  Ave.  and  sewer  in  North  Bend  Rd. 
awarded  to   KIRCHNER   CONSTRUCTION  CO.,   Cincinnati. 

Ohio,  Elvria — Contract  for  slag  water-bound  macadam 
road  awarded  to  PUBLIC  CONTRACTING  CO.,  Masonic  Tem- 
ple,   Elyria,    at    $8,419. 

Ohio,  Granville — (Official) — Contract  for  draining,  curb- 
ing and  paving  Broadway  St.  from  east  to  west  corporation 
line  awarded  to  OHIO  ENGINEERING  CO.,  Lorain,  at  $50,580. 
Noted    Oct.    28. 

Ind.,  Bloomindton — Contract  for  paving  East  Sixth  St. 
awarded  to  UNION  ASPHALT  CO.,  Indianapolis,  at  $16,326. 
Noted  Oct.   14. 

Ind.,  La  Fayette — Contract  for  gravel  road  in  Wayne  Town- 
ship Tippecanoe  Countv,  awarded  to  S.  S.  PALMA,  La  Payette, 
at  $8,190. 

Ind.,  Muneie — Contract  for  two  roads  in  Liberty  Township 
awarded  to  SNYDER  &  BARNETT.  Frankfort.  Noted  Oct.  28. 
Ind.,  Newport — Contract  for  gravel  roads  in  Helt  and 
Clinton  Townships  awarded  to  JAMES  HEBER,  Hillsdale,  at 
$4  100,  and  CLAUDE  INGRAM,  Hillsdale,  at  $2,940.  Noted 
Oct.    14. 

Ind.,  Portland — Contract  for  brick  pavement  on  macadam 
base  in  street  from  Ship  St.  across  river  bridge  to  Lake  Erie 
Railroad  awarded  to  FITZMAURICE  &  BEARD,  at  $1.42 
per    sq.yd. 

Ind.,  South  Bend — Contract  for  three  gravel  roads  awarded 

to  H.  W.  REED  &  SONS.  Mishawaka,  at  $51,350.     Noted  Oct.  14. 

Ind.,    Williamsport — Contract    for    gravel    roads    in    Jordan 

and   Pike   Township   awarded    to   CHARLES  L.    IRVIN,   Attica, 

at    $4,550.      Noted    Oct.    14. 

Mich.,  Detroit — Contract  for  paving  Sheridan  Ave.  from 
Gratiot  to  Frederick  St.  and  Wabash  Ave.  from  McGraw  to 
West  Grand  Blvd.  awarded  to  DETROIT  ASPHALT  PAVING 
CO  Detroit,  at  $4,424  and  $13,068  respectively;  Lynn  St.  from 
Oakland  to  Cameron  Ave.,  to  CLEVELAND  TRINIDAD  PAV- 
ING  CO.,   at    $4,140. 

Mich.,  Sault  Ste.  Marie — Contract  for  7%  miles  of  gravel 
roads  awarded  to  A.  T.  BOUND,  Brimley,  at  $47,000.  Noted 
Oct.    14. 

111..  Sprincfleld — Contract  for  extending  Peoria  hard  road 
from  Springfield  awarded  to  CAMERON  JOYCE,  Keokuk, 
Iowa,  at  $13,673,   by   State  Highway   Commission,   Springfield. 

Minn.,  Park  RapidM — (Official) — C.  T.  Glasser.  Minneapolis, 
at   $7,352. 


State  Highway 


^„„    submitted   lowest   bid   for  job  No. 
between   Akely   and   east   county  line, 

Minn  AVayzata — Lowest  bid  received  for  grading  main 
road  through  Wayzata  submitted  by  McCullough  &  Cheney 
at    $10,756. 

Kan.,  Bonner  Springs — Contract  for  paving,  grading  and 
curbing  awarded  to  A.  JAICKS  CO.,  American  Bank  BIdg.,  at 
$6,312. 

Mont.,  Livingston — Contract  for  paving  Park  St.  awarded 
to  WARREN  CONSTRUCTION   CO.,  at   $8,000. 

Tev  El  Paso — Contract  for  paving  San  Josf  St.  and  Port- 
land .tve  Manhattan  Heights,  awarded  to  SOUTHWESTERN 
PAVING    CO.      Estimated    cost,    $10,000. 

Tex.,  Terrell — Contract  for  55  miles  of  gravel  and  maca- 
dam highway  awarded  to  J.  S.  TOBY  &  CO.,  Ft.  Worth,  at 
$114,000.      Noted   Oct.    7. 

AVnsh  Davton — Contract  for  two  miles  of  highway  on 
Highway  No  1  awarded  to  TRIBOU  &  BLACKMAN.  Walla 
Walla,    at    $4,250. 

Calif..  Areadia— (Official)— Contract  for  about  16  miles  of 
piled  macadam  roadway  and  10,000  lin.  ft  of  concrete  curb 
and  gutter  .awarded  to  ROGERS  BROS.  CO.,  Los  Angeles. 
Estimated  cost,   $118,000.     Noted  Oct.   28. 

Calif.  HillshorouKh— Contract  for  improving  a  number  of 
streets  awarded  to  RAISCH  IMPROVEMENT  CO.,  San  Fran- 
cisco,   at    $10,000.      Noted    Aug.    14. 

Calif..  Los   AnKeles—(OfflciaI)— Contract   for  paving^W;est- 
ern     Ave.     from     Temple     St.     to     Fountain     . 
GEORGE  R.  CURTIS,  at  $49,266.     Noted  Sept 
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Cnlif..  Morsnn  Hill — Contract  for  improvlngr  Monterey  Rd. 
awarded  to  CASLKY  &   HAMILTON,  San  Jose,  at  $6,249. 

(nllf.,  San  Jon* — Contract  for  paving  a  new  street  between 
Itucker  and  Leavesly  awarded  to  JOHN  JIOYMO.  at  $4,2S7. 

Cnlif.,  Snntn  Crui — Contract  for  paving  a  number  of  streets 
awarded  to  HOWAUD  CONSTIU'CTTON  CO.,  Oakland,  at 
J40.994.     Noted  Sept.   IG. 

IiVDlSTRI.Vl,   AXOIIKS 
ProiiuNcd    Work 


MasH.,  Worcedter — Worcester  Woolen  Co.  will  build  four- 
story,  63xl06-ft.  concrete  mill. 

R.  I.,  AVoooMocket — Joseph  G.  Ray.  Franklin,  Mass.,  will 
build  three-story,  sOxSSO-ft.  brick  mill  on  Pont  St. 

Conn,,  Hartford — Bids  will  soon  be  received  for  three-story 
addition  to  refriKtratinK  plant  of  Swift  &  Co.  Estimated 
cost.    $100,000.      Noted   Nov.    11. 

N.  Y..  Buffalo— Buffalo  Distilled  Water  Ice.  Co.  will  build 
warehouse   at   2   Central   Ave.      Estimated   cost,    $10,000. 

sr.  Y.,  KlMiira — Plans  being  prepared  for  plant  for  Morrow 
Manufacturing    Co.      Estimated    cost,    $100,000. 

X.  Y.,  Ft.  Plain — Plans  boingr  prepared  for  two-story,  50x 
is5-ft.  plant  for  A.  A.  Warath  &  Son. 

N.  Y.,  Xew  York — (Borough  of  Brooklyn)  —  (Official) — Plans 
prepared  by  Francisco  &  Jacobus.  Arch.,  200  Fifth  Ave, 
lor  four-story,  sOxlOO-ft.  brick  and  steel  sales  and  service 
station  at  Bedford  Ave.  and  Sterling  PI.,  for  Ford  Motor 
Co.,   Detroit,   Mich.      Estimated   cost,   $100,000. 

Jf.  Y.,  Poiiehkeepsie — Plans  prepared  by  J.  J.  Petit.  Arch., 
103  Park  Ave.,  N.  Y.,  for  four-story,  TiixaSO-ft.  factory  for 
Victor  Typewriter  Co.  Estimated  cost,  $250,000.  Noted 
Nov.  11. 

fS,  J„  Elizabeth — -Plans  prepared  for  one-story.  40x236-ft. 
factory  for  Metal  Plating  Co.,  200  Fifth  Ave.,  New  York,  N.  Y. 
Noted  Sept.   23. 

N.  J.,  Gibbstonu — Du  Pont  Powder  Co.  contemplates  build- 
ing plant  No.  2. 

N.  J.,  Irvlngton — Lionel  Manufacturing  Co..  365  Ogden  St.. 
Newark,  contemplates  building  two-story,  228x235-ft.  plant  on 
South   21st  St.      Estimated   cost,    $60,000. 

IV.  J.,  Nenark — W.  S.  Rockwell  Co.  will  build  two-story 
factory  on  Balls  Lane.     Estimated  cost,  $20,000. 

Penn.,  Cedar  Hollow — Plans  being  prepared  by  Day  & 
Zimmerman,  Engr..  611  Chestnut  St.,  Philadelphia,  for  lime 
kiln  for  Charles  Warner  Co..  Wilmington,  Del.  Estimated 
cost.    $S0,000. 

Penn.,  Plilladeliiliia — Revised  plans  prepared  by  Charles  E. 
Oelschlager.  Arch.,  for  three-story,  98xl35-ft.  warehouse  for 
James  Gallagher.  Inc. 

Penn.,  Phillipsburg: — Mercantile  Realty  Co.  will  build 
window    glass    factory.       Estimated    cost.    $10,000. 

Penn.,  West  End — A.  B.  Davidson,  West  Seventh  Ave.,  con- 
templates building  two-story  grain  elevator  and  warehouse  at 
East  St.   and  West  Sixth   St. 

D.  C,  Washintrton — Plans  being  prepared  for  four-story 
bakery  for  Holmes  &  Son.  C.  D.  Cooler  &  Co..  Century  Bldg., 
Pittsburgh,   Penn.,  Arch.      Estimated   cost,    $50,000. 

D.  C  Washington — Plans  being  prepared  by  George  T. 
Santmyer.  917  New  York  Ave.,  for  two-story,  reinforced-con- 
crete  warehouse  at  12th  and  C  St.  for  W.  R.  Nash.  Estimated 
cost,  $10,000. 

Ya.,  Danville — Riverside  and  Dam  River  Cotton  Mills  will 
build  two-storv,  115xl70-ft.  building.  Estimated  cost,  $40,000. 
Shattuck  &  Hussy,  19  South  La  Salle  St.,  Chicago,,  111.,  Arch. 

Yn.,  Lamberts  Point — (Norfolk  post  office) — Bids  will  soon 
be  received  by  Norfolk  &  Western  Ry.  Co.  for  two-story  ware- 
houses. Estimated  cost,  $1,800,000.  L.  E.  Johnson,  Roanoke, 
Ch.  Engr.     Noted  Oct.  7. 

W.  Ya.,  Cliarleston — Biago  Fruit  and  Produce  Co.  having 
plans  prepared  for  cold  storage,  ice  plant  and  office  building. 
Estimated  cost,  $48,000.     Paul  M.  Egan.  814  Quarrier  St.,  Arch. 

W.  Ya.,  Huntinsrton — Stroehamnns  Vienna  Bakery  has 
plans  for  one  and  two-story.  90xlO0-ft.  bakery  and  office  build- 
ing. Estimated  cost.  $40,000.  C.  D.  Cooley  Co..  Arch..  Century 
Bldg.,    Pittsburgh.    Penn.      Noted   Oct.    7. 

W.  Ya.,  AYheeling — Plans  being  prepared  by  Charles  W. 
Bates,  Arch.,  702  National  Bank  of  West  Virginia  Bldg..  for 
two-story.  175x200-ft.  packing  plant  for  Kalbitzer  Packing  Co. 

N.  C,  Durham — Durham  Steel  Products  Co..  recently  or- 
ganized, will  build  a  large  plant  for  the  manufacture  of  war 
munitions. 

JT.  C,  Durham — Imperial  Tobacco  Co.  plans  to  build  plant. 

Estimated    cost,    $500,000. 

N.  C,  Greensboro — C.  W.  Edwards  will  build  one-story. 
67x200-ft.  garage  to  be  occupied  by  Gate  City  Motor  Co.  Esti- 
mated cost.  $1,000. 

N.  C,  Hendersonville — J.  E.  Sirrine.  Greenville.  S.  C.  pre- 
paring plans  for  50x80-ft.  mill  and  22x76-ft.  dyehouse  for 
Hendersonville   Hosiery   Knitting   Mill. 

X.  C,  Rnleigrh — News  and  Observer  Publishing  Co.  will  re- 
build plant  destroyed  by  Are. 

X.  C,  Statesville — Statesville  Cotton  Mill  plans  to  build 
addition  and  install   new   machinery.      Estimated   cost,    $70,000. 

S.  C,  Colombia — Du  Pre  Motor  Co.  will  build  one-story, 
47xl00-ft.    garage.      Estimated   cost.   $10,000. 

Ga.„  Athens — Georgia  R.R.  will  build  warehouse  to  be 
occupied  by  Callaway  Grocery  Co.     Estimated  cost.  $35,000. 

Ga.,  Augusta — Riverside  Compress  Co.  will  rebuild  com- 
press which   was  recently  destroyed  by  fire. 


tin.,  ColumbuH — Plans  prepared  for  addition  to  plant  of 
Bibb  Manufacturing  Co..  23rd  and  River  St.  Estimated  cost, 
$200,000. 

Gn.,  Moultrie — T.  H.  Kothe  and  James  B.  Carlton  will  build 
a  commercial  hog  cholfira  serum  plant.  Estimated  cost,  be- 
tween   $15,000   and    $25,000. 

Fin.,  >ilnml  -Pin-Ap-Ola  Co.,  801  Longacre  Bldg.,  New 
York,  N.    Y..   will   built  a  plant.      Estimated  cost,   $35,000. 

Aln„  Shrcvri'ort — Developers  Oil  and  Uellners  Co.  will  build 
oil  rellnery  at  Shreveport. 

All!.,  SylncnuKo — Avondale  Mills,  Birmingham,  will  enlarge 
cotton   mill  at  Sylacauga.     Estimated  cost,   $100,000, 

I>n.,  New  Orlrans — Mohawk  Motor  Co..  Wilmington,  Del., 
plans  to  build    factory.      J.   Bart   Davis,    Interested. 

Tenn.,  Nnshvllle — J.  B.  Palmer  will  build  two-story,  50x 
175-ft.   brick   gaiage.      Estimated   cost,   $12,000. 

Ky.,  Louisville — Kentucky  Distillery  iind  Warehouse  Co. 
will  improve  building  and  build  warehouse  at  Hamilton  and 
Gregory  St.  and  build  addition  to  building  at  Thorn  and 
Hamilton    St.      Estimated    cost.    $22,500. 

Ohio,  CnnnI  Dover — Immel  Feed  and  Milling  Co.  will  re- 
build plant  which  was  recently  destroyed  by  flre.  Estimated 
cost.  $40,000. 

Ohio,  Lima — Crucible  Steel  Co.  will  build  an  addition  to 
plant.     Estimated  cost.  $30,000. 

Ohio,  SebrInK — E.  H.  Sebrlng  Pottery  Co.  plans  to  build 
one   and    two-story  addition.      Estimated   cost,    $10,000. 

Ohio.  Toled<i — Schciwe  Storage  Co.  will  build  warehouse  at 
141    Woodruff   Ave.      Estimated    cost,    $65,000. 

Ohio,  Toronto — Wayne  Pottery  Co.  acquired  plant  of 
American  China  Co.  and  will  improve  same.  Estimated  cost, 
$20,000. 

Ind.,  Fast  ChienKO — American  Steel  Foundries  contem- 
plates  building   200x330-ft.    addition    to    plant. 

Ind..  Indinnnpolis — J.  B.  Howard  will  build  garage  at  Me- 
ridian  and   Tenth   Ave.      Estimated   cost.   $13,000. 

Ind,,  Muncie — Gill  Clay  Pot  Co.  will  rebuild  plant  which 
was  recently  destroyed   by   flre  with   loss  of   $100,000. 

Mich.,  Fenton — Aetna  Portland  Cement  Co.,  412  Union  Trust 
Bldg.,  Detroit,  will  enlarge  plant.  R.  E.  Paine,  50  Church  St., 
Boston,   Mass.    .and    others    interested. 

Mich.,  Flint — A.  L.  A.  Tire  Co.  will  build  one  and  two-story, 
100x275-ft.    plant   on    East    Kearsley   St. 

Blich.,  Flint — Buick  Motor  Car  Co.  will  build  two-story, 
300x350-ft.    foundry. 

Mich.,  Muskceon — Plans  being  prepared  for  100x3S0-ft. 
plant    for   American    Enameled   Magnet   Wire   Co. 

HI,,  ChicaKo — Armour  &  Co.  will  build  two-story  garage 
at  3041   Piling  St.      Estimated  cost,   $28,000. 

III.,  Chlcaso — Merchants  Wholesale  Grocery  Co.  will  build 
two-story  warehouse.  Estimated  cost.  $25,000.  C.  Thisslew, 
Arch. 

III.,  Chicago  (South  Chicaeo) — Illinois  Steel  Co.  will  build 
duplexing   plant.      Estimated   cost,    $2,000,000. 

III.,  Chicago — General  Fire  Extinguisher  Co..  1511  West  3Sth 
St..  will  build  addition  to  plant.  Estimated  cost.  $30,000.  S. 
S.   Joy.    Ills   West   35th    St.,   Arch. 

III.,  Galesburg — Coulter  Disc  Co.  will  build  pl.ant  to  replace 
one  recently  destroyed  by  fire  with  loss  of  $100,000. 

AVis..  Superior — Great  Northern  Railway  will  build  grain 
elevators  in  spring.     A.  H.  Hogeland,  St.  Paul.  Minn.,  Ch.  Engr. 

lona.  Keokuk — Keokuk  Electric  Metals  Co.  will  build 
plant.      Estimated    cost.    $100,000. 

Minn.,  Hrnlnerd — Plans  prepared  for  S0x410-ft..  reinforced- 
concrete  paper  and  pulp  mill  for  Northwestern  Paper  (io.  Es- 
timated   cost.    $300,000.      T.    T.    Whittier,    Ch.    Engr. 

Kan.,  Wichita — Standard  Oil  Co.  approved  plans  for  ware- 
house, wash  house,  boiler  room,  tank  bouse,  office  building 
and   garage.      Estimated   cost,    $75,000.      Noted    Sept.    9. 

Neb..  Gering — Gering  Sugar  Co..  auxiliary  of  Great  West- 
ern  Sugar  Co..   will   build   plant.      Estimated   cost.   $125,000. 

Mo.,  St.  Louis — International  Shoe  Co.  will  build  two-story, 
llOxllO-ft.    addition.      Estimated    cost,    $35,000. 

Mo.,  Springfleld — Springfield  Ice  and  Refrigerating  Co.  will 
build  a  warehouse.  Estimated  cost.  $125,000.  B.  E.  Meyer, 
is  Mgr. 

Tex.,  Galveston — J.  J.  Kane  and  associates  plan  to  build 
plant  for  construction  and  repair  of  ships.  Estimated  cost. 
$1,000,000. 

Tex.,  Garland — F.  W.  White.  A.  R.  Davis  and  Z.  S. 
Armstrong  organized  a  company  to  build  a  grain  elevator. 
Estimated  cost.   $15,000. 

Tex.,  Gatesville — Gatesville  Cotton  Yard  and  Warehouse 
Co.  will  build  warehouse.  Estimated  cost.  $12,000.  J.  T. 
Post   interested. 

Tex..  Houston — Plans  being  prepared  by  Finger  &  Bailey. 
Houston,  for  four-story,  130xl40-ft.  reinforced-concrete  ware- 
house  for  M.agnolia  Paper  Co. 

Tex.,  Mexia — Mexia  Glass  Works  will  build  four-story 
plant.     Estimated  cost.  $75,000. 

Okla.,  Tulsa — Contract  will  soon  be  awarded  for  two-story, 
50xl20-ft.    warehouse    for    W.    L.     Britton.       Estimated    cost. 

$12,000. 

Wash.,  Port  Angeles — Standard  Oil  Co..  Railway  Ave.  and 
Whatcom  St..  Seattle,  will  install  three  oil  tanks,  build  office 
building  and  warehouse.  Estimated  cost,  $75,000.  John  Mc- 
Lean. Mgr. 

Wash.,  Seattle — U.  K.  Loose,  Lowman  Bldg..  interested  in 
construction  of  plate  plant.     Estimated  cost.  $2,000,000. 

due.,  Sherbrookc — Canadian  Ingersoll  Rand  Co.  will  build 
machine  shop.     Estimated  cost.  $50,000. 

Que.,  Yalleyfleld — Castings  Co.  will  establish  forge,  foundry 
and    shell    factory.      L.  A.   Boyer.   Town    Clk 
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niilN  III  mill  C^utracts  Aivnnled 

.MnsH.,  LpiiniiiiMtrr — Contract  awarded  to  WILEY  &  FOSS. 
Fitchburg,  lor  two-story,  40x241 -ft.  addition  to  plant  of  Vis- 
coloid  Co. 

MiisH.,  WorcoHtcr — (Greeendale) — Norton  Co.  awarded  con- 
tract to  E.  J.  CROSS  CO.,  82  Foster  St.,  for  four-story,  40x56- 
ft.  addition. 

Conn..  Torrinsrton^Contract  awarded  to  TORRINGTON 
BUILDING  CO.,  1"«  Water  St.,  for  one-story,  220x240-ft.  plant 
for  Coe  Brass   Branch   of  American   Brass  Co. 

Conn,,   Watcrbury — Contract    tor    machine    shop    and    office 
building  for  Waterbury  Tool  Co.   awarded   to  TR.\CY   BROS. 
CO.,   Watcrbury.      Estimated    cost,    $70,000.      Noted    Nov.    11. 

fi,  Y..  Ilull'nla — Contractors  Plant  Manufacturing  Co.  award- 
ed general  contract  for  one-story,  60xl40-ft.  addition  to  JOHN 
W.   COWDEU   CO.      Estimated   cost.    $15,000. 

N.  v..  New  York — (Borough  of  Brooklyn) — (Official)  — 
Edison  Electric  Illuminating  Co.,  13  Willoughby  St.,  awarded 
contract  to  J.  C.  LYONS  SONS  CO.,  30  East  42d  St.,  for  two- 
story,  9Sxl00-ft.  brick  shop  and  garage  on  Quincy  St.  Esti- 
mated cost,  $10,000.     Noted  Oct.  21. 

Penn..  HarriNbursT — Contract  awarded  to  MASHEK  ENGI- 
NEERING CO.,  90  West  St.,  New  York,  N.  Y.,  for  plant  for 
Gamble    Fuel   Briquette   Co.,    Harrisburg. 

Penn.,  Xorristown — Adam  Scheldt  Brewing  Co.  awarded 
contract  to  PHILIP  HAIBACH  CONSTRUCTION  CO.,  Phila- 
delphia, for  three-storv,  reinforced-concrete  bottling  plant. 
Estimated  cost,   $70,000.      Noted   Nov.   4. 

Penn.,  Pliiladelpliln — Girard  Point  Storage  Co.  awarded  con- 
tract for  100x200-ft.  addition  to  grain  elevator  to  JAMES 
STEWART    &    CO.      Estimated    cost,    $200,000. 

Penn.,  Sharon — Contract  for  grain  elevator  for  J.  B.  Roux 
awarded  to  FARRELL  BUILDING  CO.  Estimated  cost,  $25,- 
000. 

Penn.,  Ynrdler — Klauder  Weldon  Dyeing  Machine  Co. 
awarded  contract  to  CHARLES  T.  EASTBURN,  Yardley,  for 
stone   and    steel    foundry. 

Md.,  Baltimore — Curtis  Bay  Distilling  Co.  awarded  contract 
to  CHICAGO  BRIDGE  AND  IRON  CO.,  1300  West  105th  St., 
Chicago,   111.,   for   67   steel    tanks.      Estimated   cost,    $250,000. 

Md.,  Baltimore — City  Baking  Co.  awarded  contract  to 
CHARLES  L.  STOCKHAUSEN,  1  National  Marine  Bank  Bldg., 
Baltimore,  for  three-story,  74xl00-ft.  bakery  and  garage. 
Estimated   cost,   $20,000.      Noted   Oct.    21. 

Md..  Baltimore — International  Motor  Co.  awarded  contract 
to  CONSOLIDATED  ENGINEERING  CO.,  243  Calvert  Bldg., 
for   one-story,    60xl50-ft.    garage. 

N.  C,  Charlotte — Buckeye  Cotton  Oil  Co.  awarded  contract 
to  BLYTHE  &  ISENHOUR,  Charlotte,  for  two  additional  build- 
ings.     Estimated   cost,    $20,000. 

Go.,  Columbu.s — Chero-Cola  Bottling  Co.  awarded  contract 
to  L.  E.  WOOTEN.  Columbus,  for  two-story  plant.  Estimated 
cost,   $150,000. 

Fla.,  Tampa — Consumers  Ice  and  Cold  Storage  Co.  awarded 
contract  to  McGI'KEN  &  HEYER,  Tampa,  for  five-story,  30x 
90-ft.  packing  plant.      Estimated  cost,   $250,000. 

Ala.,  Selma — Contract  for  additions  to  plant  of  Buckeye 
Cotton  Oil  Co.  awarded  to  THOMAS  PURVIS,  Selma.  Esti- 
mated cost.   $40,000. 

Ohio.  Cineinnati — City  Ice  Delivery  Co.  awarded  contract 
to  REAUGH  CONSTRUCTION  CO.,  2835  East  51st  St.,  Cleve- 
land, for  ice  plant  at  Price  and  Elberon  Ave.  Estimated  cost, 
$17,000.     Noted  Oct.   28. 

Ohio,  Cleveland — Davis  Laundry  Co.  awarded  contract  to 
PAUL  BROS.  CONSTRUCTION  CO..  615  Citizens  Bldg.,  Cleve- 
land, for  two-story,  50xlO0-ft.  addition.  Estimated  cost,  $10,000. 

Ohio,  Xenin — Contract  for  elevator,  warehouse  and  feed 
mill  for  C.  O.  Miller,  of  Trebiens.  awarded  to  BURRELL  EN- 
GINEERING  AND    CONSTRUCTION    CO.,    Chicago. 

Mieh.,  Detroit — Studebaker  Automobile  Corporation  award- 
ed contract  for  50x350-ft.  building  adjacent  to  plant  No.  3,  at 
Brush  and  Piquette  St..  to  WISCONSIN  BRIDGE  AND  IRON 
CO.,  505  Moffat  Block.     Estimated  cost,  $30,000.     Noted  Oct.  14. 

Mich..  MuHke);an  Heights — Campbell-Wyant  and  Cannon 
Co.  awarded  contract  to  lNDI.\NA  BRIDGE  CO.  for  two-story 
foundry.      Estimated   cost,   $100,000.      Noted  Oct.   28. 

III.,  Chicaso — Martha  Washington  Candies  Co.  awarded 
contract  to  MUELLER  CONSTRUCTION  CO.  for  three-story 
factory.      Estimated    cost,    $22,000. 

Wis.,  .MiMvaukee — A.  J.  Lindermann-Hoverson  Co..  Midland 
and  Cleveland  Ave.,  awarded  general  contract  to  DANIEL  B. 
DjVNIELSON,  S74  Layton  Blvd.,  for  enameling  shop.  Esti- 
mated cost,  $20,000. 

Neb.,  Omaha — Contract  for  dye  works  at  24th  and  Erskine 
St.  for  Frank  J.  Carey,  24th  and  Lake  St.,  awarded  to  JOHN 
BROS.  CO.,   3152  Chicago  St.,  at   $16,000. 

Mo.,  St.  I,ouis — (South  St.  Louis) — Monsanto  Chemical 
Works  awarded  contract  to  GILSONITE  CONSTRUCTION 
CO.,  Wainwright  Bldg..  St.  Louis,  for  warehouse.  Estimated 
cost,  $70,000.     Noted  Nov.   4. 

Mo.,  St.  liOuiH — Terminal  R.R.  Association  awarded  con- 
tract to  FRUIN-COLNON  CONSTRUCTION  CO.,  St.  Louis, 
for  two-story,  50xlOO-ft.  service  building  at  Compton  and 
Scott  St.     Estimated  cost,  $15,000. 

WaKh.,  Seattle — All  bids  received  Oct.  20  for  four-story 
addition  to  warehouse  on  Whatcom  Ave.  for  Port  of  Seattle 
Commission    have    been    rejected.      Noted    Nov.    11. 

Calif.,  I,oM  AniKeleH — Murphy  Oil  Co.  awarded  contract  to 
E.  M.  WHEATLAND,  108  North  Greenleaf  Ave.,  Whittier, 
Calif.,  at  $56,434   for  one-story  packing  plant. 

N.  B.,  St.  John — Contract  awarded  to  RHODES,  CURRY  CO. 
for  80x350-ft.  warehouse,  running  parallel   to  No.  15. 

Ont.,  Welland — Electric  Steel  and  Metals  Co..  Welland, 
awarded  contract  to  STANDARD  STEEL  CONSTRUCTION  CO. 
for  machine  shop.      Estimated   cost,   $20,000. 


FEDERAL    GOVERNMENT    WORK 
Proposed    W^ork 
Mass.,    Attleboro — Post    Office — Bids    will    be     received    by 
James  A.  Wetmore,  Act.   Superv.  Arch.,  Treasury  Dept.,  Wash- 
until  3  p.m.,  Dec.  21,  for  United  States  post  office 

N.  Y.,   New  York — Dredging — Bids  will  be   received   by  H. 

Stanford,   Ch.   of  Bureau   of  Yards   and    Docks,   Navy   Dept., 

-  Dec.  11,  for  dredging  at  Navy 

N.  Y'.,  New  Y'ork — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office  until  noon,  Dec.  14,  for  dredging  Newark  Bav 
and  Passaic  River,  N.  J.      (See  adv.) 

N.  Y..  New  York — (Borough  of  Manhattan) — Post  Office — 
Plans  being  prepared  by  W.  H.  Volkening  and  J.  Holler,  Jr., 
Archs.,  88  Wall  St..  for  post  office  at  Fourth  Ave.  and  13th  St. 
for  Estate  of  Charles  A.  Chesebrough  to  be  leased  by  U.  S. 
Government.      Estimated   cost,    $50,000. 

AVis.,  Antigo — Post  Office — Bids  will  be  received  about  Jan. 
S.  post  office  at  Antigo.     Estimated  cost,   $70,000. 


for  U. 
Wi 


Beaver  Dam — Post  Office — Bids  will  be  received  about 
or   U.    S.    post   office   at    Beaver   Dam.      Estimated    cost. 


Jan. 

$75,000. 

Neb.,  Auror.t — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C.  until  3  p.m.,  Dec.  22,  for  United  States  post  office  at 
Aurora. 

Guam — Steel  Towers — Bids  will  be  received  by  H.  R.  Stan- 
ford, Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C.  until  11  a.m.,  Jan.  8,  for  two  400-ft.  steel  towers 
at    radio    station,    island    of   Guam. 

Panama — Miscellaneous  and  Metal  Supplies — Bids  will  be 
received  by  Major  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama 
Canal,  Washington,  D.  C,  until  10:30  a.m.,  Dec.  1,  for  mis- 
cellaneous  and    metal   supplies. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Major  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Wash- 
ington, D.  C,  until  10:30  a.m.,  Dec.  1,  for  miscellaneous  sup- 
plies. 

P.  R.,  San  Juan — Pipe  Line — Bids  will  be  received  by  Depot 

Quartermaster    until   10   a.m.,    Dec.    1,    for    pipe    line    from    Fort 

El  Morro  to  points  of  distribution  post  of  San  Ju 

Bids  In  and  Contracts  .Awarded 

Mass.,  Boston — Building — Contract  for  U.  S.  appraisers' 
stores,  Boston,  awarded  to  P.  J.  CARLIN  CONSTRUCTION 
CO.,  1123  Broadway.  New  York,  at  $610,000.  Noted  Oct.  21  and 
Nov.    4. 

Penn.,  Ea.st  Pittsburg — Post  Office — Bids  were  received 
Nov.  6  for  U.  S.  post  office  at  East  Pittsburgh,  (a)  limestone, 
(b)  sandstone,  as  follows;  Torbett  Construction  Co..  Hamp 
ton,  Va.,  (a)  $49,021,  (b)  $49,945;  Fissell  &  Co.,  Marbridge 
Bldg.,  New  York,  N.  Y.,  (a)  $50,000,  (b)  $50„500;  George  Hogg 
Co.,  Pittsburgh,  Penn.,  (a)  $51,000,  (b)   $51,350.     Noted  Sept.  3C 

Penn.,  Harrisburg — Post  Office — Contract  for  U.  S.  post  of 
fice  at  Harrisburg  awarded  to  H.  L.  BROWN  CO..  Mt.  Ver 
non.  N.  Y.,  at  $113,405.     Noted   Aug.   26,  Oct.   7   and  Nov.    11. 

Penn.,  Monongahela — Post  Office — Contract  fo.r  U.  S.  pos 
office  at  Monongahela  awarded  to  JAMES  DEVAULT,  Canton 
Ohio,  at  $44,500.     Noted  Sept.   23  and  Nov.  4. 

Penn..  Pittsburgh — (Official) — Bridge  and  Trestles — Bids 
were  received  Nov.  5  for  service  bridge  and  Poiree  ti'estles  a 
Dam  No.  10,  Ohio  Rivei',  as  follows;  Independent  Bridge  Co. 
Pittsburgh.  $8,732;  Penn  Bridge  Co..  Beaver  Falls.  $9,198;  York 
Bridge  and  Construction  Co.,   York,   $10,013.     Noted  Ovt.   14. 

Md.,  Baltimore — Mechanical  Equipment — Contract  for  me- 
chanical equipment  for  U.  S.  iminigration  station  awarded  to 
W.  G.  CORNELL,  Washington,  D.  C,  at  $82,759.  Noted  Aug.  12. 

Va.,  Norfolk — Shell  House — Baker  &  Brinklev,  220  Dixon 
Bldg.,  Norfolk,  at  $15,574,  submitted  lowest  bid  for  shell 
house  at  Naval  Magazine,  Norfolk.     Noted  Oct.   14. 

Va.,  Norfolk — Building — Contract  for  building  at  St.  Helena 
Navv  Yard  awarded  to  R.  R.  RICHARDSON  &  CO.,  Norfolk, 
at    $36,978.      Noted    Sept.    30    and    Oct.    28. 

A'a..  Norton — Post  Office — Contract  for  U.  S.  post  office  at 
Norton  awarded  to  WESTCHESTER  ENGINEERING  CO., 
White  Plains,  N.  Y.,  at  $56,897.     Noted  Sept.  16  and  Oct.  28. 

N.  C,  Wilkesboro — Post  Office — Contract  for  United  States 
post  office  at  Wilkesboro  awarded  to  RICHARDSON  ENGI- 
NEERING &  CONSTRUCTION  CO.,  Bainbridge,  Ga.,  at  $52,600. 
Noted  Sept.  16  and  Oct.  21. 

Fla.,  Pensacola — Hangars — Contract  for  three  hangars  at 
U.  S.  Navy  Aeronautic  Station,  Pensacola,  awarded  to  C.  H. 
TURNER  CO.,  Pensacola,  at  $37,842.  Noted  Sept.  30  and 
Oct.   21. 

Ohio,  Sidney — Post  Office — Bids  were  received  Nov.  8  for 
post  office  at  Sidney,  (a)  limestone,  (b)  sandstone,  as  follows: 
Ohio  Building  and  Construction  Co.,  Cincinnati,  (a)  $50,800, 
(b)  $51,650;  E.  T.  Abbott  Construction  Co.,  St.  James  Bldg., 
New  York,  N.  Y.,  (a)  $51,900,  (b)  $53,250;  James  Devault, 
Canton,   (a)   $51,500,   (b)    $52,470.     Noted  Oct.  7. 

Ohio,  Van  Wert — Post  Office — Bids  were  received  Nov.  10 
for  U.  S.  post  office  at  Van  Wert,  (a)  limestone,  (b)  sandstone, 
as  follows:  Original  Cabinet  Co.,  Evansville,  111.,  (a)  $56,429, 
(b)  $56,769;  Colonial  Construction  and  Supply  Co.,  Char- 
lottesville, Va.,  (a)  $56,333,  (b)  $56,973;  C.  W.  Gindele  Co., 
Chicago,   111.,    (a)    $56,000,    (b)    $56,250.      Noted   Oct.    7. 

Ind.,  New  Castle — Post  Office — Contract  for  U.  S.  post  office 
at  New  Castle  awarded  to  J.  S.  ROGERS  CO.,  Moorestown. 
N.    J.,    at    $52,999.      Noted    Sept.    23    and   Nov.    4. 

Ind.,  Seymour — Post  Office — Contract  for  U.  S.  post  office  at 
Seymour  awarded  to  CALLAHAN-MANDL  CO.,  Chicago,  111.,  at 
$47,700.     Noted  Sept.   23  and  Nov.   4. 

Wis.,  Merrill — Post  Office — Contract  for  U.  S.  post  office  at 
Merrill  awarded  to  JOHN  LAURITZEN,  Fergus  Falls,  Minn., 
at    $53,900.      Noted    Sept.    30    and    Nov.    11. 

Wyo.,  Powell — Canal — Contracts  for  constructing  first  unit, 
Frannie     Division.     Shoshone     Project,     awarded     as     follows: 
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Schedules  1  and  3  to  THREET  BROS.  &  JOLLEY.  Lowell,  at 
$7S,760;  schedule  2  to  R.  M.  LYNN,  Lovell,  at  $27,076.  Noted 
Sept.   23   and  Oct.   28. 

M«.,  KirkMvllIe — Post  Office — Contract  for  extending  and 
remodeling  U.  S.  post  offlce  at  Kirksville  awarded  to 
t'HAKLES  WEITZ  SONS,  Des  Moines,  Iowa,  at  $25,213.  Noted 
Sept.   23  and  Nov.   4. 

Tex.,  Xew  Braunfcls — Post  Offlce — Bids  were  received  Nov. 
.')  for  U.  S.  post  offlce  at  New  Braunfels  as  follows:  George 
W.  Stiles  Construction  Co.,  Chicago,  111.,  J41,750;  Algernon 
Hlair,  Montgomery,  Ala.,  $42,315;  Weston  &  Kroeger,  San 
Antonio,    $40,949.      Noted    Sept.    30. 

Okla..  Ft.  Sill — Heating  Pl.ints — Contract  for  steam  hcat- 
ivri-  plants  at  Ft.  Sill  awarded  to  F.  B.  HANNAN,  Lawton.  at 
$ll,47."i.     Noted  Oct.  21. 

Colo.,  Montrose — Canal  Work — Contracts  for  about  11  miles 
of  Ironstone  Canal.  Uncompahgre  Vallev  Project,  aw.irded  as 
follows:  Schedules  1  and  2  to  MENDENH.VLU  BIRD  &  CO.. 
Soringfteld.  Utah,  at  $30,006;  schedules  3.  4  and  .">  to  C.  B. 
SHERWOOD,  Rockford,  Colo.,  at  $16,6S1.  Noted  Sept.  30  and 
Nov.    4. 

C.\N'.VI-S,    DITCHES     AXD    IKUIG  VTION 
PropoNed  Work 

MaHM.,  Boston — (Official) — Dredging — Bids  will  be  received 
until  Nov.  24  by  Directors  of  Port  of  Boston,  40  Central  St.,  for 
dredging  and  filling  East  Boston,  about  1,500,000  cu.d.  (See 
adv.) 

R.  I.,  Providence — Drainage — Frederick  V.  Waterman  esti- 
mates cost  of  drainage  swamp  land  adjacent  to  Broadway 
from  Ten  Mile  River  on  north  to  Watchemoket  Cove  on  south 
1,1  $121,148. 

Tenn.,  Lexington — Canal — Henderson  County  Commission- 
ers will  construct  Cane  Creek  Drainage  Canal  from  Lexington 
and  Scotts  Rd.  to  Beech  River,  5%  miles.  Estimated  cost, 
$11,825. 

Ind.,  ^Vlnamac — Ditch — Bids  will  be  received  until  Nov.  20 
by  C.  E.  Paul.  Constr.  Com.,  for  Lutcher  Thompson  Ditch, 
Marion  Land  Co.   Ditch  Nos.  2  and   4. 

Viis.,  Grandview — Reclamation — Company  being  formed  for 
drainage  project  to  reclaim  20,000  acres  of  land.  D.  M.  Macy, 
Washburn,   interested. 

Minn.,  Wlndom — Ditches — Bids  will  be  received  until  1 :30 
p.m.,  Nov.  19.  bv  S.  A.  Brown,  County  Audr.,  for  Judicial  Ditch 
Nos.  20.  21  and"  22.  Estimated  cost,  $23,000,  $15,500  and  $6,900 
respectively. 

Kan.,  Junction  City — Ditch — County  Commissioners  plan 
^o  construct  two-mile  ditch  to  drain  land  along  Republican 
River  between  Junction  City  and  Aliga. 

Mo.,  BelleY-ille — City  Council  and  Civic  Organizations  Com- 
mittee will  organize  drainage  district  to  improve  Richland 
Creek    in    Belleville. 

Ark..  Marion — Drainage — Willis  E.  Ayres,  Memphis,  Tenn., 
preparing  plans  for  draining  20,000  acres  for  Drainage  Dis- 
trict No.  S. 

Tex..  Ennis — Drainage — Bids  will  be  received  about  Dec. 
15  bv  Ellis  Countv  Levee  Improvement  District  No.  2  for 
reclaiming  12.000  acres  on  Trinity  River.  Estimated  cost, 
$121,000.     Noted  Sept.   30. 

Tex.,  Ft.  Stockton — Irrigation — El  Sinore  Catile  Co.  plans 
to  build  four  pumping  plants  and  canal  system  in  Pecos 
County  to  irrigate  6,000  acres  of  land. 

Tex.,  Oranse — Dredging — Bids  will  be  received  until  Nov. 
30  by  E.  U.  Henry.  City  Engr..  for  dredging  slip  3,000  ft.  long. 

Idaho,  Boise — State  Land  Board  approved  plans  of  Thayer 
Sz  Moore,  Enar..  Kansas  City,  Mo.,  to  irrigate  30,000  acres  in 
vicinity   of  Little   River   near  Boise. 

Idaho,  Montour — Tunnel — Bids  will  be  received  until  Nov. 
29  by  H.  Taylor,  Secy.,  Emmett  Irrigation  District,  for  con- 
crete  tunnel. 

Wash.,  North  Yakima — Irrigation — C.  E.  Udell.  Secy.  Com., 
plans  to  improve  canal  and  irrigation  system  by  installing 
=  1  mi.  of  flume,  relocate  and  improve  portions  of  canal.  Esti- 
mated cost,   $35,000.      H.   A.   Marble.   Engr. 

Ore.,  .Vstoria — Dredsing — .\.  Walsh.  Engr.  Port  of  Astoria, 
estimates  cost  of  dredsins  channel  in  Skipnon  River  at  $40,000 
for  6-ft.  channel  and  $60,000  for  15-ft.  channel. 

Calif.,  Doyle — Irrigation — Southern  Leffen  Irrigation  Dis- 
trict retained  William  L.  Wales.  Engr.,  Woodland,  to  prepare 
plans    for    irrigation    district    in   Honey    Lake    Valley. 

Calif..  Los  Angeles — Irrigation — Los  .Angeles  County 
Water  District  No.  3  approved  half  of  $2,606,000  bond  issue 
for  irrigation  of  77.000  acres  in  San  Fernando  Valley  recently 
annexed  to  Los  Angeles.     Noted  Nov.   11. 

Calif.,  San  Joaauin — Reservoir — Bids  will  soon  be  received 
by  Directors  of  South  San  Joaquin  Irrigation  District  for 
purchase   of   $450,000    bonds   for  Woodward   Reservoir. 

Calif.,  Thermalito — Irrigation — Thermalito  Irrigation  Dis- 
trict organized  to  irrigate  6,000  acres  with  water  from  West 
Branch  of  Feather  River.  F.  A.  Egan,  R.  S.  Powers  and  Scott 
Lawton   interested. 

Bids  In  and  Contracts  .Vwarded 

N.  Y..  Albanv — (Official) — Barge  Canal  Terminal^Contract 
awarded  to  PATRICK  W.  MULDERRY.  Albany,  at  $33,704. 
for  barge-canal  terminal.  Contract  No.  2-P.  Noted  Oct.  28 
under  Plattsburg,  N.  Y. 

N.  Y.,  Xew  York — (Borough  of  Manhattan) — (Official)  — 
Dredging — Bids  were  received  by  Department  qf  Docks  and 
Ferries  for  dredging  in  Borough  of  Manhattan  under  Contract 
No  1482  as  follows:  Morris  &  Cummings  Dredging  Co.,  at 
$0i2iA  per  cu.vd.:  Henrv  Du  Bois  Sons  Co.,  at  $0.1295  per 
cu.yd!';  Coastwise  Dredging  Co.,   at  $0,128  per  cu.yd. 

Fla..  Tampa — Canal — Florida  Beach  Development  Co. 
awarded  contract  to  HILLSBOROUGH  DREDGING  CO.. 
Tampa  for  2  300-ft.  boat  canal  through  Haven  Beach  property 
on  Sand  Key  to  extend  from  Government  Channel  in  Boca 
Ceiga  Bay. 
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-Drainage — Youngs  Coulee  Drainage  Dis- 
trict of  Verniilion  Parish  awarded  contract  to  WARREN 
CONSTRUCTION  CO.,  Lake  Charles,  for  250,000  cu.yd.  drain- 
age  canal.      lOHtimatod   cost,   $26,000. 

.Minn.,  Blue  lOartb — Ditches — Contracts  tor  ditches  awarded 
as  follows:  Ditch  No.  35,  NELS  STOUGARD  &  EDWARD 
NELSON.  Wells,  at  $8,740;  Ditch  No.  36,  ELMORE  CEMENT 
AND  TILE  CO.,  Elmore,  at  $18,370;  Ditch  No.  38,  ABSOL.M 
GUD.\H,  Brlcelyn,  at  $9,700. 

Minn.,  Koseau — (Offlcial) — Ditch — Contract  awarded  to  E. 
G.  BRANDENHURG  C(J.\STRUCTION  CO..  Minneapolis,  for 
excavating  Judicial   Ditch  No.   62.     Noted  Oct.   7. 

.\rk.,  Marlon — Drainage — Contract  for  Drainage  District 
No.  6  awarded  to  CANAL  CON.STRUCTION  CO.,  Memphis, 
Tenn.,   at   $130,000. 

Tex.,  Edna — Drainage — All  bids  received  Oct.  28  by  A.  E. 
Landin,  Chn.  Jackson  County  Drainage  District  No.  8  rejected 
as  being  too  high.     Noted  Oct.   14. 

Cnllf.,  Modesto — Canal  Work — Bids  were  received  for  con- 
structing concrete  facing  and  curtain  wall  for  Dam  No.  1  as 
follows:  Peart  Bros..  Oakland.  $72,800;  Contra  Costa  Construc- 
tion Co.,  San  Francisco,  $75,000;  TIbbltts-Paclflc  Co.,  San 
Francisco,  $77,770.     Noted  Sept.  23. 

Calif.,  Oakdale — Syphon — Board  of  Directors  of  Oakdale 
Irrigation  District  awarded  contract  to  LARSEN  BROS.,  Tur- 
lock,  Calif.,  at  $17,000,  for  concrete  syphon  under  tracks  of 
Santa  Ff  Ry. 

MISCELLANEOUS 
Proposed    Work 

Mass..  Boston — Bulkhead — Bids  will  be  received  until  Nov. 
24  by  Commissioners  of  the  Port  foi-  bulkhead. 

N.  Y.,  BulTalo — (Offlcial) — Hardware — Bids  will  be  received 
by  Col.  Franklin  W.  Ward,  Secy.,  State  Bd.  of  Armory  Comrs., 
Telephone  Bldg.,  Albany,  until  4  p.m.,  Nov.  24.  for  furnishing 
and  finishing  hardware  for  Armory  and  Stable  for  Troop  1. 
First  Cavalry,   N.  O.   N.  Y.      (See  adv.) 

BT.  Y.,  Xew  York — (Borough  of  Bronx) — Track  Installation 
— Bids  will  be  received  until  noon,  Nov.  23,  by  Public  Service 
Commission  of  First  District,  154  Nassau  St.,  for  track  in- 
stallation on  White  Plains  Rd.  and  extension  of  existing 
subway. 

X.  Y.,  New  York — (Borough  of  Manhattan) — Subway — Bids 
will  be  received  until  Nov.  30  bv  Public  Service  Commission  of 
First  District.  154  Nassau  St.,  for  Section  No.  2,  Route  Nos.  19 
and   22. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Subway — Bids 
will  be  received  until  Dec.  7  for  part  of  Eastern  District  Sub- 
way No.   3,  Route  No.   S   under  East  River  from  Manhattan  at 
■  14th   St.    to    North    Seventh    St.,    Brooklyn. 

N.  Y^,  Olean — Flood  Protection — Plans  submitted  to  W.  W. 
Wotherspoon,  State  Supt.  of  Pub.  Wks..  for  deepening  and 
straightening  Olean  Creek  from  junction  with  Alleghany 
River  to  point  2^  miles  up  stream  and  building  dikes  and 
retaining  walls  on  bank  of  creek.      Estimated   cost.   $150,000. 

N.  Y.,  Syracuse — Retaining  Wall — Intercepting  Sewer  Board 
submitted  report  to  Common  Council  estimating  cost  of  build- 
ing retaining  wall  along  bank  of  creek  in  14th  Ward,  at 
$75,000.     Noted  Oct.  14. 

Penn.,  Philadelphia — (Offlcial) — Elevated  Railway  Work — 
Bids  will  be  received  by  A.  M.  Taylor.  Dir.,  Dept.  of  City 
Transit.  754  Bourse  Bldg.,  until  noon,  Dec.  7,  for  concrete  col- 
umn foundations  and  piers  for  about  4,000  lin.ft.  of  two-track 
elevated  railwav  in  Frankford  Ave.  from  Unitv  to  Dyre  St. 
under    Contract  "No.    502.      (See    adv.) 

Penn.,  Philadelphia — (Offlcial) — Elevated  Railway  Work — 
Bids  will  be  received  by  A.  M.  Taylor.  Dir..  Dept.  of  City 
Transit.  754  Bourse  Bldg..  until  noon.  Dec.  14.  for  steel  su- 
perstructure and  appurtenant  work  for  two-track  elevated 
railwav  in  Franford  Ave.  from  Unity  to  Dyre  St.,  under  Con- 
tract No.   519.      (See  adv.) 

Fla.,  Miami — Channel — Plans  being  prepared  for  ship  chan- 
nel.     Estimated   cost.    $36,000. 

La..  Port  Allen — Levee — Atchafalaya  Basin  Levee  District 
will  build  Cocoa  Levee,  two  section    ^   mile  apart. 

Ky.,  Louisville — Park  Improvements — Commissioners  pro- 
vided in  budget  $423,800  for  additions  and  improvements  to 
park   system.      Noted   Nov.   11. 

Ohio,  Cincinnati — Elimination  of  Grade  Crossing — Hamil- 
ton Countv  Commissioners  and  Cincinnati,  Hamilton  &  Dayton 
Railwav  contemplate  eliminating  grade  crossing  at  Springfield 
Pike.      "Estimated    cost,    $70,000. 

Ohio.  Cincinnati — Park  Improvements — Citizens  voted  $1.- 
250.000  bonds  for  park  and  playground  improvements.  Noted 
Sept.    16. 

Ohio,  Cleveland — Comfort  Stations — Citizens  voted  $100,000 
bonds  for  comfort  stations.     Noted  Sept.  30. 

Ohio.  Cleveland — Elimination  of  Grade  Crossing — Citizens 
voted  $1,600,000  bonds  for  elimination  of  grade  crossings. 
Noted  Oct.   7. 

Ohio.  Toledo — Park  Improvements — Citizens  voted  $750,000 
bonds    for    park    and     boulevard     improvements. 

Ohio,  AVellsville — (Offlcial) — Dikes — We  have  been  advised 
that  bonds  for  $50,000  for  dikes  were  not  voted  at  November 
election.  The  proposition  will  be  taken  up  later.  Noted  Oct. 
28    and    Nov.    11. 


IU„  ^Vest  ChieaKO — Park  Improvements — West  Chicago 
Park  Commissioners  sold  $1,000,000  bonds  for  park  improve- 
ments. 

Minn.,  Two  Harbors — Ore  Docks — Bids  will  soon  be  re- 
ceived for  building  concrete  ore  dock  and  remodeling  Dock  No. 
6  for  Duluth  &  Iron  Range  R.R.  Co.  Estimated  cost,  $1,635,- 
000.     Noted  Oct.   21. 

Mo.,  Kansas  City — Improving  Station  Park — City  Council 
will  issue  $100,000   bonds   for   improving  station  park. 
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Mo„  Kansas  City — Levee — City  plans  to  build  about  six- 
miles  of  levee  from  Grand  Ave.  to  mouth  of  Blue  River. 
Estimated    cost,    $1,500,000. 

Ark..  .Vrkansas  City — Pipe  Line-^Company  being  organized 
to  build  oil  pipe  line  from  Arkansas  City  Oil  and  Gas  fields 
to    refinery.      Estimated    cost.    $25,000. 

Tex.,  .VrnnxQS  Pnss — Wharf — Fisheries  Co.  will  build  wfharf 
at    St.    Josephs    Island    Plant. 

Tex.,  Houston — Park  Improvements  —  City  sold  $243,750 
bonds  for  park  improvements.      Noted  Oct.  21. 

Tex..  Ornnsre — Dredging — Bids  will  be  received  until  Nov. 
30  bv  Citv  Commissioners  tor  dredging  slips  for  wharfs  and 
docks.  750,000  cu.yd.     E.  U.  Henry,  City  Engr.     Noted  Nov.   n. 

Tex.,  Port  .Vrthur — Seawall — Revised  plans  being  prepared 
bv  J.  F.  Coleman.  Consult.  Engr.,  New  Orleans,  for  seawall. 
Noted  Sept.   30. 

I'tah,  Salt  Lnkf  City — Bath  House — Citizens  contemplate 
construction  of  b:ith  liouse  at  Warm  Springs.  Estimated  cost. 
$250,000.      H.    M.    Wells,    Comr. 

Ariz.,  Tncson — Subway — Bids  will  be  received  until  Nov. 
27  by  C.  K.  Clarke,  City  Mgr.,  for  subwaj'  under  railroad 
tracks  at  end  of  Congress  St.  Estimated  cost,  $70,000.  L. 
R.   Walker,   Tucson.   Designing   Engr.     Noted   Oct.    14. 

Ore.,  Portlanil — Automatic  Sprinklers  —  Bids  will  be  re- 
ceived until  4  p.m.,  Dec.  2,  by  R.  H.  Thomas,  School  Clk.,  for 
installing  automatic  sprinkler  equipment   in   various  schools. 

Calif.,  Los  Angeles — Subway — Pacific  Electric  Railway  will 
rearrange  tracks  at  Hill  St.  Station  preliminary  to  building 
subway  under  Olive  St.,  west  of  station,  about  six  miles. 
Estimated  cost  rearranging  tracks,  $40,000.  subway,  $12,000,- 
000. 

Que..  Montreal — Park  Improvement — Council  of  Maison- 
neuve  will  advance  Park  Commission  $25,000  for  preliminary 
work  in  improving  park. 
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n  and   Contracts  Awarded 


Mass..  Boston — Tunnel — Bids  were  received  Nov.  11  for  sec- 
tion of  tunnel  under  Dorchester  Ave.  from  West  Fourth  St. 
to  Old  Colonv  Ave.  from:  T.  A.  Gillespie  &  Co..  New  York,  N. 
T..  at  $396,833.  and  Coleman  Bros.,  Chelsea,  at  $382,364.  Noted 
Sept.  30  and  Oct.   28. 

Mass..  Wlnthrop — Seawall — All  liids  received  Oct.  20  by 
Harbor  and  Land  Commission  for  seawall  rejected.  Noted 
Oct.   28. 

N.  Y.,  IVew  York — (Borough  of  Brooklyn) — Steel — New 
Yorit  Municipal  Railway  Corporation  awarded  contract  for 
60.000  tons  structural  steel  for  new  lines  and  terminals  and 
reconstructing  existing  lines  and  terminals  to  AMERICAN 
BRIDGE  CO.      Estimated  cost,    $2,274,700.     Noted   Oct.    21. 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Official) — 
Park  Improvement — Conti'act  for  improving  Isham  Park 
awarded  to  DELSON  CONTRACTING  CO.,  at  $11,121.  Noted 
Oct.    28. 

N.  Y..  New  York — (Borough  of  Queens)  —  (Ofllcial) — Tracks 
— Bids  were  received  Nov.  12  for  installation  of  tracks  for  a 
portion  of  .Steinway  Tunnel  Rapid  Transit  Railroad  as  fol- 
lows: Thomas  Crimmins  Contracting  Co.,  $204,898;  George  F. 
Bennett,  $206,001;  Degnon  Contracting  Co.,  $233,619.  Noted 
Nov.  4. 

N.  Y.,  New  York — (Borough  of  Queens) — Elevated  Railway 
— Newr  York  Municipal  Railway  Corporation  awarded  con- 
tract to  CONNORS  BROS.  CO.,  INC.,  at  $726,158  for  Second 
Ave.  Section  of  new  elevated  railroad  including  steel  work 
between    Walnut   St.    and    Cliffside    Ave.      Noted    Oct.    21. 

N.  Y..  New  York — (Borough  of  Queens) — Tracks  —  New 
York  Municipal  Railway  Corporation  awarded  contract  to 
CHARLES  A.  MYERS  CONSTRUCTION  CO..  INC..  at  $17,123 
for  grading,  removing  and  shifting  tracks,  laying  new  tracks 
for   construction    work   and    improving   Freshpond    Yards. 

Miss..  Paseagonia — Seawall — Jackson  County  Commission- 
ers awarded  contract  to  HANCOCK,  HARBIN  &  HANCOCK, 
Mobile,   Ala.,    for   5,000-ft.    seawall. 

La.,  Natchitoches — Dams — Natchitoches  Parish  Police  Jury 
awarded  contract  to  N.  TANSEY,  Shreveport,  at  $19,775  for 
two  dams  across  Canal  River. 

Ohio,  Cleveland — Subwav — Cleveland,  Akron  and  Canton 
Terminal  R.R.  awarded  contract  to  FOUNDATION  CO.,  Wool- 
worth  Bldg.,  New  York,  N.  Y..  at  about  $15,000,000  for  sub- 
way,   freight    docks    and    terminal. 

Ohio,  Toledo — Steamer — Contract  for  600-ft.  steamer  for 
Great  Lakes  Steamship  Co.  awarded  to  TOLEDO  SHIPBUILD- 
ING  CO..    Toledo,    at   $450,000. 

III.,  Benton — Levee — Contract  awarded  to  J.  W.  CAMP- 
BELL, Oaktown.  Ind..  at  $0.60  per  cu.yd.,  for  levee  repair 
along  Ohio   River  in  Gallatin  County. 

III.,  Cairo — (Official) — Levee  Repairs — Contract  for  levee 
repairs  in  Cairo  awarded  to  D.  F.  MCCARTHY  COAL  CO., 
Cairo,  at  $23,209.     Noted  Nov.   4. 

Minn..  Dulnth — Dock — M.  A.  Hanna  Coal  Co.  awarded  con- 
tract to  B.VRNETT  &  RECORD  CO.,  Duluth,  for  dock.  Esti- 
mated  cost,   $90,000. 

Mo.,  New  Madrid — Levee  Work — Contract  for  levee  work 
for  St.  John  Tjcvee  and  Drainage  District  of  Missouri  award- 
ed to  CH.\RLESTON  CONSTRUCTION  CO.  Estimated  cost, 
$50,000.     Noted  Oct.  28. 

Ark.,  Texarkana — Levees — Contract  for  repairing  breaks 
and  cave-ins  on  levees  around  Red  River  awarded  to  E.  P. 
CONSTANT,  Alexandria,  La.,  by  Miller  County  Levee  District 
No.  2  and  Bowie  County  Levee  and  Drainage  District  No.  1. 
Estimated  cost,   $80,000. 

Calif,,  Oakland — Filling — City  Council  awarded  contract  to 
r'HARLES  E.  COTTON,  Oakland,  for  filling  in  land  east  of 
Southern  Pacific  tracks  in  West  Oakland,  about  50,000  cu.yd. 
^Istimated    cost,    $14,000. 


B.  C,  Yancouver — Seawall — Contract  for  seawall  which  is 
part  of  Canadian  Northern  Railway  Co.  false  creek  terminal 
scheme  awarded  to  A.  G.  GREELMAN  &  CO.,  Vancouver 
Noted   Sept.    16. 

I'orto  Rieo,  San  Juan — Bulkhead  .Shed — Contract  for  one- 
story  steel  frame  bulkhead  shed,  841-ft.  long  awarded  to 
JESUS  BENITEZ,   San  Juan,  at  $72,975.     Noted  Nov.   11 

BUILDINGS 
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Proposed    AVork 

Vt,,  Montpelier— Bids  will  be  received  about  Nov.  25  by 
Desmore  &  Le  Clear,  Arch.,  88  Broad  St.,  Boston,  Mass.,  for 
two-story,  90xl50-ft.  court  house  and  library  for  state.  Esti- 
mated cost,  $125,000.     Noted  Oct.  14. 

Mass.,  -Vdams — Bids  will  soon  be  received  for  Drury  High 
School.  Estimated  cost,  $190,000.  E.  C.  and  G.  C.  Gardner. 
33   Lyman   St.,   Springfield,    Arch. 

Ma.ss.,  Boston — Plans  being  prepared  bv  Samuel  D.  Kellev, 
209  Washington  St.,  for  11-story  oHice  building  at  Tremont 
St.   and  Court  Sq.   for  Kimball   Building  Trust. 

Mass.,  Boston — Plans  being  prepared  liv  Silverman  En- 
gineering Co.,  43  Tremont  St.,  for  theater,  bowling  alleys  and 
garage   for  Myer  Dana.      Estimated   cost,    $400,000. 

Mass.,  Boston — Preliminary  plans  being  prepared  by  Philip 
S.  Avery,  Arch.,  120  Tremont  St.,  for  three-story  home  for 
Union  Rescue  Mission. 

Ma.ss.,  Lowell — Plans  being  prepared  for  church  for  St. 
Louis  Parish  of  West  Centralville.  Walter  P.  Fountaine. 
Woonsocket,   R.   I.,   Arch. 

R.  I.,  Barrington — Plans  being  prepared  bv  Martin  &  Hall. 
Arch.,   Union   Trust    BUlg.,   Providence,    for   school. 

R.  I.,  Providence — Bids  will  be  received  until  Nov.  22  bv 
William  C.  Pelkey,  Clk.,  for  school  building  at  Cole  and  Luzon 
Ave.  Estimated  cost,  $150,000.  Stone,  Carpenter  &  Sheldon, 
802   Industrial  Trust   Bldg..   Arch.      Noted   Aug.   26. 

H.  I.,  Providence — Plans  being  prepared  for  grammer 
school  for  City  of  Providence.  William  R.  Walker  &  Son., 
Providence,   Arch. 

N.  Y..  Binghamton — Board  of  Managers  of  Binghamton 
State  Hospital  will  ask  next  legislature  for  appropriation  of 
$200,000  tor  new  buildings  and  improvements  to  present  in- 
stitution. 

N.  Y..  Dunkirk — Supervisors  of  Chautauqua  County  will 
build  new  tuberculosis  hospital.     Estimated  cost,   $150,000. 

N.  Y.,  Dunkirk — Bids  will  soon  be  received  for  building 
for  Salvation  Army,  122  West  14th  St.,  New  York,  N.  Y.  Esti- 
mated cost,   $100,000. 

N.  Y.,  Medina — Plans  being  prepared  by  W.  S.  Brickell- 
Swain  Co.,  Arch.,  46  Chapin  Bldg.,  Buffalo,  N.  Y.,  for  high 
school    for   Board   of   Education.      Estimated    cost,    $80,000. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Plans 
being  prepared  for  alterations  to  public  school  at  Lorillard  PI. 
and  lS9th  St.     Estimated  cost,  $140,000. 

N.  Y..  New  York — (Borough  of  Bronx)  —  (Official) — Plans 
being  prepared  by  G.  F.  Pelham.  Arch.,  30  East  42d  St.,  New 
York,  for  theater  on  ■\\'^ebster  Ave.  between  195th  and  196th 
St.  for  Bedford  Park  Amusement  Co.     Estimated  cost,  $175,000. 

N.  Y.,  Rochester — Board  of  Education  will  build  school  at 
Post  and   Congress  Ave. 

N.  J.,  Jersey  City — Hudson  County  Hebrew  Orphans'  Home 
will   build   an   orphanage.      Estimated   cost,   $50,000. 

N.  J..  Jersey  City — City  Commission  will  soon  receive  bids 
for  addition  to  City  Hospital.  Estimated  cost,  $350,000.  John 
T.    Rowland,   Jersey  City,   Arch. 

N.  J.,  Newark — Contract  for  completing  12-story  hotel  for 
Philip  N.  Jackson  Estate  awarded  to  GEORGE  A.  FULLER 
CO.,  Ill  Broadway,  New  York,  N.  Y. 

N.  J.,  Summit — Common  Council  purchased  site  on  Maple 
St.  for  high  school  building. 

Penn.,  Easton — Preliminary  plans  being  prepared  by  Wil- 
liam M.  Michler.  Arch.,  Drake  Bldg..  for  three-story  hospital. 
Estimated  cost,  $125,000.     Dr.  Tonkin,  Chn.     Hospital  Comn. 

Penn.,  New  Kensington — Plans  prepared  by  Thomas  Han- 
nah, Arch.,  for  church  for  Edgewood  Presbyterian  Congre- 
gation.    Estimated  cost,   $80,000. 

Penn.,  AYilliamsport — Plans  being  prepared  bv  Mowbray  & 
Uffinger,  Arch.,  56  Liberty  St.,  New  York,  N.  Y.,  for  one-story 
bank  building  for  West  Branch  National  Bank.  Estimated 
cost,    $150,000. 

Del.,  Farnhurst — Bids  will  soon  be  received  by  State  of 
Delaware,  Dover,  for  three-story  addition  to  hospital  at  Farn- 
hurst. Estimated  cost,  $60,000.  L.  W.  Crawford,  Odd  Fellows 
Temple,  Wilmington,  Arch. 

Del.,  AVIlmlngton — Plans  being  prepared  for  12-story  addi- 
tion  to  office   building  of  Dupont  Powder  Co. 

Md.,  Baltimore — Bids  will  be  received  about  Dec.  1  by 
Highlandtown  Branch  of  Y.  W.  C.  A.  for  three-story  building 
on  Clinton  St.  near  Eastern  Ave.     Estimated  cost,   $40,000. 

Md.,  Baltimore — Revised  plans  being  prepared  by  Joseph 
Evans  Sperrv,  409  Calvert  Bldg.,  for  six-story,  69xl41-ft.  Y.  M. 
C.  A.  building  at  Park  Ave.  and  Franklin  St.  Estimated  cost, 
$200,000. 

D.  C.  AVashington — Bids  will  soon  be  received  for  prepara- 
tory school  for  Georgetown  University.  Estimated  cost,  $400,- 
000.     Marsh  &  Peter,  520  13th  St.  N.  W.,  Arch.     Noted  Nov.  11. 

D.  C,  Washington — Plans  being  prepared  by  A.  M.  Schnei- 
der, Arch.,  1430  K  St.,  N.  W.,  for  seven-story,  121xl4S-ft.  hotel 
for  Harry   Wardman.      Estimated   cost,    $500,000. 

W.  Va.,  Huntington — Pocahontas-Winifrede  Coal  Co.,  First 
National    Bank    Bldg.,    will    build    office    building   at    814    Sixth 
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•.yj  yp-.^VherlliiK— Board  of  Education  ot  Richland  District 
will  hold  election  to  vote  on  J85,000  bonds  for  central  school  In 
tenter   Warwooil. 

V  i^r.'  VT'„i^U'"5"™~^'o"^,'^®,i?F  prepared  by  Milburn.  Heister 
'H  ^°-  V^'?P^^J^^''"^^  'E!""'*  Kldg.,  Washington,  n.  C.  for  four- 
story  70xir.0-tt.  courthouse  and  Jail  for  County  Commlssion- 
1 1  s.      Estimated    cost,    $250,000. 

-r'!!?,,,^*",  Uurhnm— Election  will  be  held  Dec.  14  to  vote  on 
>.  .),000  bonds  for  two  schools  on  Moorehead  school  site, 
i.eorge   W.   Watts,   Chn.    School   Trustees.      Noted   Oct.    2S. 

(in.,  .VIbany— Plans  beinpr  prepared  by  A.  Ten  Evck  Brown. 
M),  l-orsythe  Bld§r.,  tor  seven-story.  43x90-ft.  bank  and  otilce 
iullding  at  hroad  St.  and  Courthouse  Ave.  for  First  National 
n^ink.     Estimated  cost.   $100,000. 

Cia.,  Atlanta— Fulton  County  Board  of  Education  will  build 
yrade  school  on  Peachtree  Battle  Ave.  Virlyn  B.  Moore,  Chn. 
of  Com. 

Ua.,  LaKrancre — H.  P.  Park  in  charge  of  Park  Hotel,  con- 
templates organizing  a  company  to  build  hotel  and  Improve 
present  Park  Hotel.     Estimated  cost,  $40,000. 

Cia..  Maoon — Trustees  of  Masonic  Home  will  enlarge  build- 
ing.     Estimated  cost.   $40,000.     W.  L.  Collier,  Supt. 


Fla.,  De  Land — Volusia  Countv  Commissioners  plan  to  build 
_  -    --.-^    .       Estimated   cost,   $40,000. 


high   school. 


Fla..  Live  Oak — Bids  will  be  received  until  Dec.  14  bv  Su- 
wannee County  Board  of  Education  for  school.  Mark  &  Shaft- 
all,   210   Clark   Bldg.,   Jacksonville,   Arch. 

Fla.,  Miami — Plans  being  prepared  bv  Frohlln  &  De  Garmo. 
Arch.,  for  eight-story,  40xl00-ft.  hotel  for  E.  C.  McAllister. 
Estimated    cost,    $300,000. 

Fla.,  Okeechobee — Election  will  be  held  Dec.  1  bv  Special 
Tax  District  No.  6  to  vote  on  $40,000  for  school.  W.  L,.  Foote, 
Trustee.      Noted    Oct.    28. 


MIhs.,    Columbus — Election    will    soon    be    held    to 
$.")0,000  bonds  for  high  school.     Noted  Nov.  4. 


I'iciiltural   hi 


te    on 
.Supervisors  contemplate 


La.,  Xew  Orleans — Bids  will  be  received  until  Nov.  23  by 
Department  of  Public  Finances  for  isolation  hospital. 

-Ward    Belmont    College    for    Women    will 

Tenn.,  IVaNhvllIe — Committee  appointed  by  Governor  to 
select  site  on  which  to  build  Tennessee  Tuberculosis  Hospital. 
About   $100,000   available    for   this   purpose. 

Ky.,  Dan^-llle — Election  will  soon  be  held  to  vote  on  $50,000 
bonds  for  purchase  of  ground  and  b"uilding  of  school. 

voted     $100,000     bonds     for 

Ohio,  Akron — Bids  will  soon  be  received  by  Henry  Murphy, 
Arch.,  523  Second  National  Bldg.,  St.  Louis,  Mo.,  for  four- 
story  60xll5-ft.  club  house.      Estimated   cost,   $75,000. 

Ohio,  Akron — Plans  prepared  for  seven-story,  70x70-ft. 
bank  and  office  building  for  Peoples  Saving  and  Trust  Co. 
Fichter  &  Brooker.  527  Second  National  Bank  Bldg.,  Arch. 
Estimated    cost,    $150,000. 

Ohio,  Athens — Bids  will  soon  be  received  by  Christian 
Church  for  one-storv,  40x65-ft.  church  and  Sunday  school. 
Estimated  cost,  $60,000.  E.  E.  Pruitt,  Hartman  Bldg.,  Colum- 
bus.  Arch. 

Ohio,  Cincinnati — Plans  being  prepared  by  E.  H.  Dornette. 
Arch..  Pickering  Bldg.,  Cincinnati,  for  four-story.  35x80-ft. 
hospital  for  German  Deaconess  Hospital  Association.  Esti- 
mated  cost,   $40,000. 

Ohio,  Circleville — Plans  being  prepared  by  R.  Z.  Dawson, 
Arch..  Columbus,  for  grade  and  high  school  building  for 
Washington   Township,   Pickaway  County. 

Ohio,  Cleveland  —  Citizens  voted  bonds  for  three-story 
union  passenger  station  for  New  York  Central  and  Pennsyl- 
vania R.R.  Co.  Graham,  Burnham  &  Co.,  Chicago,  111.,  Arch. 
Noted  Oct.   14. 

Ohio,  Cleveland — Plans  being  prepared  bv  W.  H.  Nicklos. 
Arch.,  1900  Euclid  Ave..  Cleveland,  for  two-story  addition  to 
McGregor  Memorial  Home  for  Aged  at  Terrace  and  Lee  Rd. 

Ohio,  Cleveland — Plans  prenared  bv  F.  C.  Warner.  Arch., 
767  Hippodrome  Bldg..  for  six-storv,  4Sx240-ft.  hotel  for 
Euclid  66th  St.  Co.     Estimated  cost.  $200,000. 

-story 

000. 

Ohio,  Cleveland — Cleveland  Presbyterian  Union  contem- 
plates building  new  churches.     Estimated  cost,   $100,000. 

Ohio,  Cleveland — Western  Reserve  University  plans  to 
build  gymnasium.  Estimated  cost,  $150,000.  C.  W.  Hopkin- 
son.   900'  Rose  Bldg.,  Arch. 

Ohio.  Columbus — Plans  being  prepared  recreation  building 
for  City   of  Columbus.      Estimated   cost,    $40,000. 

Ohio,  Fdsefield — Bids  will  be  received  until  Dec.  3  by  Board 
of  Education  for  school  building.  Herman  J.  Wagner,  532 
Renkert  Bldg.,  Canton.  Ohio,  Arch. 

Ohio,  Gallon — Plans  being  prepared  by  W.  T.  Mills  Co.. 
Arch..  49  North  High  St..  Columbus,  for  one-  and  two-story 
church    for   First    M.    E.    Church.      Estimated   cost.    $60,000. 

Ohio,  Gallipolis — Plans  being  prepared  for  three-story.  6Sx 
Snx40-ft.  hospital  bv  F.  L.  Packard,  Arch.,  1212  New  Hayden 
Bldg.,  Columbus,  for  Charles  E.  Holzer. 


i,>,/h   i^h„   i"^'"o"''~i''V1,.''®'"?     prepared     for    three-story 
aJ^V,     of.n   .',  "^   ''  S"."'"''^.'  Education.     Charles  W.   Hopkinson, 
Arch.,  aoo  Itose  Bldg..  Cleveland.     Estimated  cost,  $200,000. 
i,...!'!""'.,"'     *''>"••"••'<•— Enie,i-Kency     Hospital     Association      will 
build  hospital  and  nurses'  home.     Estimated  cost,   $80,000. 

\i;ti*in',.  """"'""h— r''\na  , being     prepared     for    cottage     for 
.Massillon    .State    Hospital.      Estimated    cost,    $70,000. 

Ohio,    Portsmouth— Preliminary    plans    being    prepared    for 

1  onl'rrin'r"""\?'-  ¥'="'°,'".?5  Church.    Estimated  ^cos'^f  $40,000 
I..OUIS  Clauson,  Member  ot  Bldg.  Com.  viw 

Ohio,   Headlnit— Plans   being   prepared   bv   Garber   &   Wood- 

Est'.'mat^^^o.itr'$To.?^o':"'"   ''"'^■-   C'-"-".   ^or  n"^.^  schooV 


flevelnnd  rihi,,  ...ii"^^''  "'  ^''cljlas,  .\rch.,  1900  Euclid  Bldg.. 
ch?,,.^l  f  ■  ^  "\  5i'"  ,l"epare  plans  for  one-story,  66x75-?t 
chuich   for   First   Presbyterian    Church.     Estimated   cost.   $40,. 

Dec"'i'"bv*Roord'^?''J!!^"*";T'^''J''  *'"  ,''«  received  until  noon, 
L>ec.  4.  by  Boaid  of  Education  for  grade  and  high  school. 

ne.;"i:osp';"!;!."'''^:s"^^?aT.?d'°^;^.?Jr"lo'o?oTo'^'  '"'■"^^^^^  "'"  """<> 
tvvo^"s1orrgJ.:r;eT.^;i';,^^'Lch'^ol'-ro1.'7''sh''e'^e'^^ 

-Plans    ^leing     prepared     by     Albert     A. 


Ind..    .__ 

high  school 
Education 


Ind..      Hammond- 

sSxlTo'ff  tf^;r^\  ^"^"'l.^li''^-  Chicago."^Ill.."^oi'^on"e.stor^; 
EsUmat"d'cost'$?5,'oTo."-   "■  '■'°'"'"'y  «nd  "•  J-   Kavanaugh: 


$150,000. 
cost.'tfolo'o™'"'^"''  '"'"'  ''"""   '^'o-story  city 


hall.     Estimated 


Ind.,    South    Be 

house    in    spring. 


Ind.,    Richmond— Board    of    Education    plans    to    build    new- 
high   school.      Estimated  cost.   $150,000.     Sarah   AH  iH,   Secy 
Id— County   Club   will   build    two-story   club 
Estimated    cost.    $50,000. 

o^iij?J?o'  7",''T  H""<^--.Inf'iana  State  Normal  School  will  build 
science    building.      Estimated    cost,    $100,000. 

r.„  ^"''•'  ■*^"'>'«"~"^''^'''"'"'*''>'  plans  being  prepared  bv  S  A 
Crag,  Arch,  Huntington,  Ind,,  for  two-ltorv  grade  school' 
Estimated  cost,  $50,000.     Wilbur  Maish,  Pres.  Bd.  of  Education 


Mich.,  (irand  Rapid 

ings    for    Calvin    ColleL 

mated   cost,    $125,000.     Noted   Oct 


Bids  will  soon  be  received  for  build- 
^yilliamson    &    Crow.    Arch.      Esti- 


Eagles'  Temple  plans  to  build  three-story 
Estimated   cost,    $60,000.     L.   M.   Lempke,   210 


-Citizens  voted   to  issue   $385,000  bonds   for 
lui.     i\ote(i  ^"'    "' 

i,.A"*'^V,''^",''!°'^T5','\"®  being  prepared  by  J.  N.  Churchill, 
Arch  514  Oakland  Bldg.,  for  two-story,  72xll2-ft.  school  for 
Board   of   Education. 

Mich.,  Sa^in 

lodge    building. 
Franklin  St.,   interested 

Mioh.,  St.  Johns— Bids  being  received  by  J.~N~Churchill. 
.\rch.,  ol4  Oakland  Bldg..  Lansing,  for  two-storv,  50xl00-ft. 
theater  and  lodge  building  for  Odd  Fellows  Temple. 

III.,  Blooniineton — F.  Wolkau,  Sr.,  920  Broadway,  contem- 
plates   building    theater. 

-F.   K.   Robeson   plans   to   build   five-story 

111.,  Chicago — Plans  being  prepared  for  three-story  assem- 
bly hall  addition  to  Beaubien  School  for  Board  of  Education. 
A.  F.  Hussander,  Arch. 

111..  >Vinnetkn — Plans  being  prepared  bv  Carl  W.  Wester- 
land.  Arch..  Ill  West  Washington  St..  Chicago,  for  two-storv, 
60xl25-ft.  theater  and  store  building  for  Gustav  Lindah'l. 
Estimated   cost.   $45,000. 

Wis.,  De  Pere — Bids  will  be  received  about  Dec.  1  for 
superstructure  of  three-story,  64xlS0-ft.  building  for  St. 
Orberfs  College.  Estimated  cost.  $100,000.  William  Rey- 
nolds. 109  11th  St..  Green  Bay,  Wis.,  Arch.     Noted  Sept.  16. 

Wis.,     ^Inflison — Cosmoramic     Amusement 
theater.     Estimated  cost.  $125.00.     J.  W.  Bidv 

Iowa,  .4lta — Election  w-ill  soon  be  held  to  vote  on  bonds 
for  building  high  school.  Smith  &  Keffer,  Arch.,  Des  Moines. 
Noted  Nov.  4. 

loiva,  Ames — Bids  will  soon  be  received  for  three-story. 
44xll5-ft.  hospital  for  city.  Estimated  cost,  $60,000.  A.  B. 
Maxwell,  City  Clk. 

Iowa.  Des  Moines — Board  of  Education  will  build  seven- 
story    grade    school.      Estimated    cost.    $100,000. 

Iowa,  Dubuque — Holy  Ghost  Church  approved  plans  pre- 
pared by  Guido  Beck,  Arch.,  for  60xl60-ft.  church.  Esti- 
mated cost.  $50,000. 

Graaf    plans    to    build    theater. 

^000. 

Iowa,  Ft.  Dodce— Hope  Martin  and  A.  M.  Krackman  plan 
to  build  six-story  office  and  store  buildjng.  Estimated  cost, 
$40,000. 
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Iowa,  Iowa  Fnlla — Capitalists  of  Iowa  Falls  plan  hotel  on 
site  of  Old  Central  House.     Estimated  cost,  $40,000. 

lonii,  Kno.Yvill« — Board  of  Education  will  build  high 
school.     Estimated  cost,  $7.'), 000. 

IiMvn.  SInson  City — Western  Electric  Telephone  Co.  con- 
templates erecting  business  building.  Estimated  cost,  .$150,- 
000. 


Inwn.  Ron-ley — Bids  will  be  received  until  2  p.m.,  Nov.  22. 
by  P.  C.  Thedens,  Pres.  of  Consolidated  Independent  School 
District,    for    school. 

lona,  AVntrrloo — ^Bids  will  be  received  about  Dec.  1  for 
general  contract  for  three-story,  4Sxl36-ft.  parochial  school 
for  Sacred  Heart  Church  congregation.  Estimated  cost, 
$50,000.     Noted  Oct.   7. 

Minn,,  Applrton — Plans  being  prepared  by  Edwins  &  Ed- 
wins. Arch.,  Ull  Nortli  West  Bldg.,  Minneapolis,  tor  two- 
story.  70,\150-ft.  high  school.  Estimated  cost,  $60,000.  O.  B. 
Carlson,    Secy.    Bd.    of   Education. 

Minn.,  lioKiey — Independent  School  District  No.  2  voted 
$51,000   bonds  for  high  school  building. 

Minn„  MinnenpoiLs — Plans  being  prepared  by  Hewitt  & 
Brown,  Arch.,  for  six-story  bank  and  oflBce  building  for  Metro- 
politan  National   Bank. 

Minn.,  Minnrnpolis — Plans  being  considered  by  Board  of 
Directors  of  Y.  M.  C.  A.  for  system  of  buildings  consisting  of 
central  building-  and  five  branches.  Estimated  cost,  $1,000,000 
E.  L.  Carpenter,  Pres. 

.Minn.,  .Minneapolis — W.  D.  Riley,  Pastor  of  First  Baptist 
Church,  interested  in  a  plan  to  build  a  missionary  school 
at  11th  St.  and  Harmon  PI.,  to  be  known  as  Nortliwestern 
Bible  and   Missionary   School.      Estimated   cost,   $750,000. 

Minn.,  Minneapolis — Plans  being  prepared  for  four-story, 
45xl20-ft.  theatei'  and  office  building  bv  James  A.  Burner, 
Arch.,  S45  McKnight  Bldg.     Estimated  cost,  $40,000. 

Minn.,  Ortonville — Bids  will  soon  be  received  for  two-story 
school  for  Board  of  Education.  Estimated  cost,  $55,000. 
Robert    Hunter,    Clk.    Bd.    of    Education. 

.Minn.,  Rosemonnt — School  Board  will  build  school.  Esti- 
mated   cost,    $40,000. 

Minn.,  St.  Paul — Plans  being  prepared  by  A.  H.  Stem,  Arch., 
601  Endicott  Bldg.,  for  10-story  club  and  office  building  for 
St.    Paul   Athletic  Club.      Estimated   cost,   $500,000. 

Minn.,  St.  Paul — Commercial  Street  Bank  will  build  two- 
story   bank   building. 

Minn..  Stillwater — Plans  are  being  prepared  by  C.  H.  John- 
son. Arch.,  715  Capital  Bank  Bldg.,  for  three-story  women's 
prison  for  the  state  of  Minnesota. 

Minn.,  AVarren — Plans  being  prepared  by  Kirby  T.  Snyder, 
Arch.,  643  Plymouth  Bldg.,  Minneapolis,  for  two-story  high 
school   for   Board   of   Education.      Estimated    cost,    $45,000. 

Kan.,  Empnrin — Bids  will  be  received  until  Nov.  30  by 
E.  T.  Hackney,  Pres.  Bd.  of  Administration,  for  four-story, 
6Sx26S-ft.  administration  building  for  state.  Estimated  cost, 
$175,000. 

Kan.,  Topeka — R.  Marks,  213  Third  St.,  contemplates  the 
construction  of  a  10-story  oflice  building.  Estimated  cost, 
$100,000. 

Kan.,  Winfleld — Board  of  Education  plans  to  build  manual 
training   building.      Estimated   cost,    $40,000. 

Neb.,  Chadron — Bids  will  soon  be  received  for  bank  and 
office  building  for  C.  F.  Coffee  and  B.  F.  Putman.  James  C. 
Stitt,    13    Norfolk    National    Bank    Bldg.,    Arch. 

Neb.,  Fremont — A  company  is  being  organized  to  construct 
a  hotel  at  an  estimated  cost  of  $75,000.     A.  J.  Eddy,  interested. 

Neb.,  North  Platte — Election  will  be  held  Dec.  7  to  vote  on 
$60,000  bonds  for  school. 

Neb.,  Omaha — Board  of  Education  will  build  school  in 
Waveland  Park. 


son.    Pastor    First    Baptist    Church, 
mittee   which    plans   to   build   sani- 


L.  Bills  contemplates  building  hotel. 


Mo„  Columbia — Seventh  Day  Adventists  plan  to  build  col- 
lege and  church.  Estimated  cost,  $50,00.  P.  L.  Limerick, 
Clinton,  Mo.,  interested. 

Mo.,  Joplin — Board  of  Education  postponed  election  to  vote 
on  $350,000  bonds  for  schools  from  Nov.  10  to  Nov.  23.  J.  A. 
Becker,  Pres.  School  Bd.     Noted  Oct.  28. 

Mo.,  Kansas  City — Plans  prepared  by  Greenebaum  &  Hardy, 
Kansas  City,  for  six-story  stoi-e  and  hotel  building  for  Acme 
Realty  and  Investment  Co.     Estimated  cost,   $125,000. 

Mo.,  Kansas  City — Bids  being  received  bv  Smith,  Rea  & 
Lovitt,  Arch..  602  Finance  Bldg.,  for  three-story,  40xl08-ft. 
hotel  for  J.   H.  Harris,  901  East  Armour  Blvd. 

Mo.,  Kansas  City — Preliminary  plans  being  prepared  for 
Pythian  Temple  for  Knights  of  Pythias.  Madorie  &  Birdsall, 
Arch.     Estimated  cost,   $75,000. 

Mo.,  St.  Louis — Metropolitan  Opera  House  Co.  of  St.  Louis 
contemplates  opera  house.  Estimated  cost  between  $500,000 
and  $600,000.  W.  H.  McElfatrick  &  Co.,  701  Seventh  Ave., 
New  York,  N.  Y..  Arch. 

Tex.,  .\ustin — Bids  will  be  received  until  Nov.  24  by  W.  H. 
Cullen,    Pres.    School    Bd.,    for    three-story    high    schohol. 

Tex.,  Ft.  AVorth — Trustees  of  Texas  Woman's  College  plan 
to  build  dormitory.  Estimated  cost,  $100,000.  A.  H.  Boaz, 
Pres. 

Tex„  Sweetwater — Nolan  County  Commissioners  contem- 
plate holding  election  to  vote  on  $150,000  bonds  for  court- 
house. 


Tex.,    Waeo — J.    M.    Dav 

appointed   chairman   of   cor 
tarium.      Estimated  cost,  $100,000. 

Tex.,  Wichita  Falls— Plans  being  prepared  by  Field  & 
Clarkson,  Arch.,  Wichita  Falls,  for  three-storv.  50xl50-ft. 
temple    for   Masonic   Lodge.      Estimated    cost,    $50,000. 

tjkla.,  .\lva  —  Board  of  Education  contemplates  holding 
election  to  vote  on  $100,000  for  high  school. 

Okla.,  Muskogee — Oklahoma  Baptist  Hospital  plans  to 
build  addition.     Estimated  cost,  $40,000. 

i.in*Vf'"."  T'V'^^^rFJ^'c?  ■".',"  ,^.°°"  ^«  received  for  five-story,  50x 
140-ft  hotel  at  509  South  Main  St.,  for  H.  R.  Tetchum.  Esti- 
mated  cost,   $50,000. 

Okla.,  'Tul.sa— J.  C.  Culbertson  contemplates  building  four- 
story,  100-ft.  deep,  office  building'. 

*-",'"•••,  i:'"'"™''"  Springs — Vollmer  Bros,  will  build  a  busi- 
Tr^*',  b"ili3ihg  at  Pikes  Peak  and  Nevada  Ave.  Estimated  cost, 
$50,000. 

Colo.,  Denver  — Board  of  Education  plans  additions  to 
Garden  PI.  School,  Emerson  School  and  Myrtle  Hill  building. 
Estimated  cost,   $50,000,   $50,000  and  $40,000  respectively. 

Colo.,  La  Junta — Local  business  men  forming  company  to 
build  store  building.      Estimated  cost,   $40,000. 

Colo.,  Pueblo — Citizens  voted  to  issue  $300,000  bonds  for 
new  city  hall.     J.  M.  Jackson,  City  Clk.     Noted  Sept.  23. 

Iilaho,  Caldwell— Grand  Lodge  of  Odd  Fellows  plans  to 
build  lodge  building.     Estimated  cost,  $60,000. 

Idaho,  Gooding — (Official) — Bids  will  soon  be  received  by 
?;„'^-  Padeham,  Secy.,  for  Methodist  College.  Estimated  cost, 
$400,000.      Noted   Oct.    14. 

Utah,  Salt  Lake  City — Plans  prepared  for  station  for  Salt 
Lake  &  Ogden  Railway  and  Salt  Lake  &  Utah  Railway.  Esti- 
mated cost,   $250,000. 

Wash.,  Seattle — Plans  prepared  for  12-story  building  at 
Third  and  Cherry  St.  for  James  Moses.  Estimated  cost,  $400,- 
000.     A.  Warren  Gould,  Arch. 

Ore.,  Astoria — Election  will  be  held  Nov.  29  to  vote  on 
$100,000  bonds  for  building  new  schools  and  improving  old 
ones. 


Ore.,  Portland — County  Commissioners  considering  con- 
struction   of    armory.      Estimated    cost,    $100,000. 

Ore,.  Portland — Tentative  plans  prepared  by  Houghtaling 
&  Dougan,  Arch.,  Portland,  for  three-storv  temple  at  20th 
and  Washington  St.  for  New  Labor  Temple  Association.  Esti- 
mated cost,  $105,000. 

Calif.,  Los  Angeles — Plans  being  prepared  bv  Harold  Cross, 
Arch.,  123  South  Dillon  St.,  for  hospital  for  Kings  Hospital 
Association.     Henry  D.  K,eys,   Investment  Bldg.,   interested. 

Calif..  Sacramento — University  of  California  sold  $1,800,000 
bonds  for  four  new  buildings.  Ralph  P.  Merritt,  University 
Controller. 

Ont.,  Hull — Plans  being  prepared  for  church  for  Sacred 
Heart  Church.     Estimated  cost,   $75,000. 

Bids  In  and  Contracts  Awarded 
Mass.,    Boston — Contract    awarded    to   J.    J.    PRINDEVILLE 
CO.    for   11 -story   building   for   Fidelity   Trust   Co.      Estimated 
cost,   $350,000. 

Mass.,  Boston — (Roxbury) — Bids  were  received  for  addition 
to  High  School  of  Practical  Arts.  Greenville  and  Winthrop 
St.,  Roxbury.  as  follows:  J.  J.  Flynn,  319  Washington  St.. 
Boston,  $56,672:  M.  B.  Niely,  114  Chestnut  St.,  Brookline, 
$57,200;  John  Bowen,  Roxbury,  $59,000.  Noted  Oct.  28  and 
Nov.  4. 

Mass.,  Chicopee — Contract  for  brick  school  for  St.  Stanis- 
laus Polish  Church  awarded  to  GAGUIER  &  ANGIERS.  Spring- 
field.     Estimated   cost,    $80,000. 

Mass.,  Fall  River — Darling  Slade  Construction  Co.,  at  $93,- 
000  submitted  lowest  bid  for  remodeling  Bay  St.  Jail.  Noted 
Oct.  7. 

Mass.,  Fall  River — Fall  River  Union  Hospital  awarded  con- 
tract for  two-story  nurses'  home  to  C.  F.  GUNNIL,  402  South 
Main  St.     Estimated  cost,  $40,000. 

Mass.,  Springfleld  —  Contract  for  eight-story  commercial 
building  at  .State  and  'Willow  St.  for  Winthrop  Building  Asso- 
ciates awarded  to  EDWARD  PADDING. 

Conn,,  New  Haven — Contract  for  addition  to  Cloister  Club 
House  on  Hillhouse  Ave.  for  Stone  Trust  Association  awarded 
to   SPERRT   &   TREAT   CO.      Estimated   cost,    $63,000. 

Conn.,  Orange — Contract  for  addition  to  Washington  School 
awarded  to  SULLIVAN  &  McKEOWN,  902  Chapel  St..  New 
Haven. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — The 
contract  for  two-storv  lecture  hall  and  greenhouse  exten- 
sion for  Brooklyn  Botanical  Garden  awarded  to  FRYMIER  & 
HANNA  CO.,   25  West  45th  St.,   at  $140,223.     Noted  Nov.    11. 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  store  and  office  building  at  54  Lexington  Ave.  for 
B.  W.  Mayer,  2  West  33d  St.,  awarded  to  BROWN  BROS.,  INC., 
11  East  30th  St>,  New  York.  Estimated  cost,  $65,000.  Noted 
Oct.   14. 

N.  Y.,  Svraeusc — Contract  for  Delaware  School  awarded  to 
ONONDAGO  BUILDING  AND  CONSTRUCTION  CO.,  at  $202.- 
483. 

N.  Y.,  Troy — Contract  awarded  to  C.  W.  BOWLAND,  for 
freight  house  for  Boston  &  Maine  R.R. 

N.  J.,  AVildwood — (Official) — Contract  for  two-story  school 
awarded  to  RICHMAND  CONSTRUCTION  CO.,  Moorestown. 
at  $64,978.     Noted  Oct.  2S. 
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Peiin.,  Lebniiou — Bids  were  received  Oct.  29  by  Board  of 
School  Directors  for  high  school  from  W.  H.  Flssel  &  Co.. 
N.  v..  at  $246,300;  Melton  Construction  Co..  at  $209,995;  Daw- 
son  Construction    Co.,   $212,000.      Noted   Oct.    14. 

IViin.,  Pliilnilelphla — City  Club  awarded  contract  to  A. 
RAYM(iNI)  UAFF  for  five-story  brick  and  stone  club  house  at 
.South  Uioad  St. 

I'riiu.,  I'hilndelphia — Contract  for  office  buildlnp  at  16th 
and  Walnut  St.  awarded  to  STACY  REEVES  &  SONS,  2011 
Market  St.,  Philadelphia.  Estimated  cost,  $400,000.  Noted 
Nov.  4. 

IVnn.,  PittMburKh — E.  A.  Wehr,  Pittsburprh,  submitted  low- 
est bid  for  three-story  otlice  buildinK  on  Butler  St.  for  Atlan- 
tic Refining:  Co.     Estimated  cost,  $100,000.     Noted  Oct.  14. 

P«un..  Sayre — Contract  awarded  to  CORNING  BUILDING 
CO.  for  brick  addition  to  Packer  Hospital.  Estimated  cost. 
$50,000. 

Md.,  Unltimore — Public  .Service  Building  Co.  awarded  con- 
tract to  (;i:oUGE  A.  PULLER  CO..  Fuller  Bldg..  New  York, 
N.  Y..  foi-  steel  frame  for  20-story  office  building  at  Lexington 
and  Liberty  St. 

Vn.,  Petersbure — Petersburg  Investment  Co.  awarded  gen- 
eral contract  for  hotel  to  FULTON  BRICK  WORKS,  Rich- 
mond. Va. 

Vn..  Rirhmond — Contract  awarded  to  J.  T.  NUCKOLS.  at 
$55,000.   for  police  station  building  at  Smith  and  Marshall   St. 

Ohio,  Akron — General  contract  awarded  to  CLEMMER  & 
.71  )HN.SON.  Hicksville,  for  two-story  auditorium  and  armory 
for   State  of  Ohio.      Estimated  cost,   $150,000. 

Ohio.  Cincinnati— Contract  awarded  to  M.  MARCUS  BUILD- 
ING CO.,  for  five  buildings  for  Childrens  Home.  Estimated 
cost,    $100,000. 

Ohio,  Cincinnati — Board  of  Control  awarded  contract  for 
playhouse  at  Third  St.  Reservoir  Park  to  WILLIAM  MILLER 
ii    SON.      Estimated    cost,    $40,000. 

Ohio,  Cleveland — Contract  for  church  at  Cedar  Ave.  and 
East  55th  St.  for  St.  Andrew's  Episcopal  Church  awarded  to 
EDWARD   A.   WEHR,   Pittsburgh,    Penn. 

Ohio,  Cleveland — Studio  Realtv  Co.  awarded  contract  to 
F.\TH  CONSTRUCTION  CO.,  Illuminating  Bids.,  Cleveland, 
fc'i-  three-story  store  and  service  building.  Estimated  cost, 
$t;0.000.     Noted  Oct.  21. 

Ohio,  Cl*TeIana — See   item  under  "Miscellaneous." 

Ohio,  Dayton — (Official) — Contract  for  building  for  B.  P. 
O.  E.  Lodge  No.  56  awarded  to  STRUCTURAL  CONCRETE  CO., 
Dayton,  at  $90,000.     Noted  Sept.  23. 

Ohio,  East  Cleveland — Board  of  Education  awarded  con- 
tract for  two-storv.  75xl00-ft.  school  to  CLEVELAND  FIRE- 
PROOF CONSTRUCTION  CO.,  650  Rockefeller  Bldg.  Estimated 
cost,  $60,000. 

Ohio,  .Sidney — Ol.  J  Building  Tid  Construction  Co.,  Cin- 
cinnati,  submitted   lowest   bid    fo.    public    library.      Estimated 

cost,  $50,000. 

Ind..  Dayton — W.  H.  Warren  awarded  general  contract  for 
two-storv  high  and  grade  school  to  J.  WESLEY  REED,  Ham- 
mond.     Estimated    cost,    $40,000. 


InU.,  Terrr  Haute — Masonic  Temple  Association  awarded 
contract  to  .\.  W.  STOOLMAN,  Champaign,  111.,  for  three-story 
building.      Estimated  cost.   $100,000.      Noted   Nov.    11. 

MIeh.,  MiiNkfKon — Occidental  Hotel  Co. 
BLAIS  &  JENSON,  Muskegon,  for  four-s 
Estimated  cost.  $40,000.     Noted  Aug.  12. 

ill.,  Cicero — Cicero  Stickney  High  School  District  awarded 
general  contract  to  SCHMIDT  BROS.  CONSTRUCTION  CO.. 
105  North  Clark  St.,  Chicago,  for  addition  to  Sterling  Morton 
School. 

III.,  Uvcatiir — Contract  for  structural  steel  and  Iron  for 
flve-Htory.  i:iiixl52-ft.  theater  and  hotel  awarded  to  DECATUU 
BRIDGE  AND  IRON  CO. 

III.,  JackMonvlllv — Contract  will  soon  be  awarded  for  two- 
story  adilition  to  hospital  for  Norbury  Sanitarium.  Esti- 
mated   cost.    $40,000. 

III.,     Mon uth — Contract    awarded    to    ENGLISH    BROS. 

Champaign,  for  fireproof  city  hall.     Estimated  cost,  $50,000. 

VVIm.,  Lake  ticneva — Lake  Geneva  County  Club  awarded 
contract  for  one-story  club  house  to  REINET  &  MALEH, 
Lake  Geneva.     Estimated  cost,  $45,000. 

Wis.,  Milwaukee— Contract  awarded  to  JOHN  H.  PARKER 
CO.,  315  Fourth  Ave.,  New  York,  N.  Y.,  for  five-story,  120x200- 
ft.  hotel  for  Charles  Sommers  and  associates. 

Iowa,  Spencer — Contract  for  courthouse  In  Green  County 
awarded  to  ItOWLES  CONSTRUCTION  CO.,  at  $168,000.  Noted 
Oct.   14. 

Minn.,  St.  Cloud — General  contract  awarded  to  JOHNSON 
CONSTRUCTION  CO.,  Minneapolis,  at  $112,112  for  high  school. 

Kan.,  KanMaH  City — G.  H.  Nettleton  Home  awarded  gen- 
eral contract  to  G.  G.  BROWN  &  .SON.  1300  Rlalto  Bldg.,  for 
two-story,  142xl54-ft.  home  for  aged  women.  Estimated  cost, 
$100,000. 


Tex.,  Ileaumont — Contract  for  constructing  building  for 
South  Park  School  awarded  to  R.  J.  McBRIDE.  Estimated 
cost,    $50,000. 

Tex.,  Denton — Contract  for  two  additions  to  College  ol  In- 
dustrial Arts  awarded  to  GILSONITE  CONSTRUCTION  CO.. 
St.  Louis,    Mo.,   at   $78,000. 

Tex.,  Houston — Contract  for  10-story.  50xl5S-ft.  ofl[lce  build- 
ing at  Main  and  Rusk  St.  for  Gulf  Refining  Co.  awarded  to 
AMERICAN   CONSTRUCTION   CO.,   Houston.      Estimated   cost. 

$600,000. 

Okla.,  Norman — University  of  Oklahoma  awarded  general 
contract  to  HOLMBEE  CONSTRUCTION  CO..  311  Majestic 
Bldg..  for  four-story,  60xl20-ft.  science  hall.     Noted  Oct.  " 


Calif.,  San  Fra 

contract     for     three-story     office     ouuiun 
Davis   St.   to  JAMES  H.   HJUL,   at   $175,0 


— California  Street  Realty  Co.  awarded 
'"■    "Wi'"    building    at    California    and 


The  Fargo  Mfg.  Co.,  Inc.,  has  opened  new  offices  at  52  Van- 
derbilt  Ave.,  New  York  City.  The  factory  and  general  office 
will  be  at  Poughkeepsie,  N.  Y..  as  heretofore. 

The  Cleveland  Galvanizing  Works  Co.,  Cleveland,  Ohio, 
recently  acquired  19  parcels  of  land  adjacent  to  its  present 
location  which  will  permit  the  company  to  greatly  enlarge  its 
present  plant  and   output,  as  soon  as  some   leases  expire. 


DORCHESTER   Tl'!VNEI>,   BOSTO.V,   MASS. 


Bids  were  recei.ed  Nov.  11  by  the  Boston  Transit  Commis- 
sion for  constructing  Section  G  of  the  Dorchester  Tunnel  from 
(A)  T.  A.  Gillespie  Co.,  50  Church  St.,  New  York,  N.  Y.:  (B) 
Bruno   &   Petitti,   Boston;    (C)    Low   B.   Cleveland,   Watertown, 


N.  Y.;  (D)  Coleman  Bros.,  Chelsea,  Mass.:  (E)  James  J. 
Coughlin  Co.,  Boston;  (F)  Hugh  Nawn  Construction  Co.,  Rox- 
bury:    (G)    P.   McGovern   .&   Co.,    Boston.      The   item   bids   were 


224  lin.lt.  excavation  between  station  72  +  00  and  station  74+24 
456  lin.ft.  excavation  between  station  74  +  24  and  station  78  -j-  SO    . 
320  lin.ft.  excavation  between  station  78  -I-  80  and  station  82  -(-  00   . 
280  lin.ft.  excavation  between  station  82  -f-  00  and  station  Si  +80 

620  lin.ft.  of  intercepting  sewer 

All  concrete  for  224  lin.ft.  of  tunnel  between  station  72+00  and 

station  74+24 

All  concrete  for  456  lin.ft.  of  tunnel  between  station  74+24  and 

station  78+80 

All  concrete  for  320  lin.ft.  of  tunnel  between  station  78  +  80  and 

station  82+00 

-\ll  concrete  for  280  lin.ft.  of  tunnel  between  station  82+00  and 

station  84+80 

10  cu.yd.  cinder  concrete 

150  cu.yd.  brick  masonry  made  with  Portland  cement  mortar 

750  lin.ft.  6  to  12-in.  vitrified  pipe,  for  permanent  invert  drain 

1,750  lin.ft.  6  to  15-in.  vitrified  pipe,  for  house  connections,  etc 

1,250  lin.ft.  18  to  30-in.  vitrified  pipe,  for  sewers 

900  tons  reinforcing  rods,  etc.,  weighing  less  than  6  lb.  ner  lin.ft.  per 

ton  of  2.000  lb 

15  tons  steel  and  iron  weighing  6  lb.  or  more  per  lin.ft.  per  ton  of 

2,000  lb 

4,000  sq.yd.  Portland  cement  mortar,  J-in.  or  more  in  thickness 

50  cu.yd.  grout  made  of  neat  Portland  cement 

100  cu.yd  grout  made  of  one  volume  of  Portland  cement  to  one  and 

one-half  of  fine  sand 

100  cu.yd.  grout  made  of  one  volume  of  Portland  cement  to  four  of 

fine  sand 

50,000  sq.yd.  prepared  textile  and  asphalt _.  . 

Maintaining  and  protecting  the  buildings  and  structures  on  the  line 

of  the  work,  and  all  other  work  and  risks  (lump  sum) 

4,000  lin.ft.  spruce  piles   

Extended  totals   . 


$207  40 
153  55 
141  30 
145  90 
30  00 

169.40 

88.95 

77.75 

94  40 

5  00 

15  00 

.90 

.90 

2  00 

S  .iO 

18.00 

.30 

14.00 

12.00 

10  00 
.40 


R 

S2li0  00 
120  00 
130  00 
167  00 
40.00 

195  00 

85  00 

81   00 

115  00 

8  00 

16  00 

.75 

,75 

1   25 

10  00 

20  00 

.50 

20.00 

17.00 

13  00 
40 

10,000.00 
.30 

$419,097 


c 

S300  00 
250  00 
2.50  00 
200  00 
50  00 

160  00 

110  00 

100  00 

90  00 
8  00 

18  00 
1.00 

1  00 

2  00 

10  00 
15  00 
20'00 
15  00 
12  00 


D 

$200  00 
155  00 
130  00 
139  00 
:S0  00 

16.S  (X) 

87  00 

81  00 

90  00 
5  00 
16  00 


8  00 
10  00 

:io 

1500 

10  00 

7  00 
35 

5,000  00 
.25 

$3S2.3(>4 


E 
$309  00 
235  00 
211  00 
220  00 
33  00 


175  00 

96  00 

.S5  00 

102  00 
10  00 
IS  00 


7  00 

15  00 
60 

16  00 

12  00 

5  00 
40 


$229  00 
177  75 
206  46 
165.20 
21.40 

177.14 

98.89 

•SO  07 

102  00 
8  00 
18  00 


7  00 

15  00 

40 

20  00 

12  00 

6  00 


$363  75 
271  60 
252.20 
252  20 
40  40 

20i  00 

95  50 

95  50 

112.50 
7.00 
20.00 


9  00 
20  00 


15  00 
12  00 


2.500  00    12,500  00 
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SEWER    SYSTEM.    MAVWOOD.    IV.    J. 


Bids  were  received  July  26  for  the  construction  of  a  sewer 
system  at  May  wood,  according  to  plans  prepared  bv  Alexan- 
der Potter,  50  Church  St.,  New  York,  N.  Y,  For  Contract  A, 
Subdivision  (a)  lateral  sewers,  and  Subdivision  (b)  trunk 
sewers,  bids  were  received  from  (A)  MARTIN,  MILLER  & 
PIZZIMENTI,  Caldwell,  N.  J.  (awarded  contract)  ;  (B)  Fusco 
Construction  Co.:  (C)  D'Napolio  &  Toriello  Contracting  Co.; 
(D)  Frank  Puglia;  (E)  Utility  Construction  Co.;  (F)  Allen 
Engineering  and  Contracting  Co.;  (G)  Dock  Contractor  Co.; 
(H)   Murphy  Bros.;    (1)    Cestone   Construction   Co.;    (J)    Marri- 


son  &  Hall;  (K)  Humphrey  Engineering  Co.  For  Contract  B 
sewage  disposal  plant,  bids  were  received  from  (A)  James 
R.  Donnelly;  (B)  F.  R.  Long-W.  G.  Broadhurst  Co.;  (C)  A 
Vignola  &  Co.;  (D)  Heyman  &  Goodman  Co.;  (E)  E.  C.  Hum- 
phrey; (F)Suburban  Engineering  Co.;  (G)  MARTIN,  MILLER 
&  PIZZIMENTI,  Caldwell,  N.  J.  (awarded  contract);  (H)  P.  T 
Braunworth;  (I)  I.  H.  Card;  (J)  Fusco  Construction  Co.;  (K) 
Di  Napoli  &  Toriello  Construction  Co.;  (L)  Y'oung  &  Hyde, 
Inc.     The  item  bids  were  as  follows: 


Contract  A — Subdii 


2,500  cu.vd.  loose  rock 

3,.iOO  cu.yd.  solid  rock 

2,500  cu.yd.  wet  earth  excavation. . .  - 
34.154  lin.ft.  8-in.  vitrified  pipe: 

2,732Iin  ft.0-6ft.  deep 

25,937  lin.ft.  6-8  ft.  deep 

.3.863  lin.ft.  8-10  ft.  deep 

1,472  lin.ft.  10-12  ft.  deep 

150  lin.ft.  12-14  ft.  deep 

1,715  lin.ft.  10-in.  vitrified  pipe: 

665  lin.ft.  0-6  ft.  deep 

.360  lin.ft.  6-8  ft.  deep 

320  lin.ft.  S-IQ  ft.  deep. 

370  lin.ft.  10-12  ft.  deep. .  . 

108  manholes 

8  feet  of  drop  manholes 

21  flush  tanks 

.500  branches  on  8-in.  pipe 

15  branches  on  10-in.  pipe 

6.000  lin.ft.  gravel  foundation. 

10  cu.yd.  concrete  masonry.  _. 

20  M  ft.  b.m.  sheeting  and  timber 

14.300  lin.ft.  macadam  replaced 

Crossing  of  N   Y.,  S.  &  W.  R.R.,  27  lin.ft.  of  8-in.  steel  pipe 


1  00 

$1  50 

$0.50 

$1.25 

80.65 

SO  50 

$1  10 

1  00 

1  75 

1  40 

2  00 

1  50 

1  .50 

2  00 

50 

25 

40 

.40 

80 

2  00 

1  25 

37  00 
3.00 
70  00 


45  00 

5  00 

100  00 


1  10 
30  00 

2  00 
75  00 


1  00 
37  40 
15  00 
65  00 


1  10 
40  00 

4  00 
75.00 


SO  75 

SI  00 

$0  75 

$1  00 

2  50 

1  75 

2  50 

2  50 

75 

1  25 

1  00 

61 

51 

45 

42 

77 

62 

60 

66 

92 

67 

80 

1.04 

1  09 

93 

1,25 

1  65 

1.38 

1  00 

2  50 

1  90 

.57 

63 

,50 

48 

.75 

75 

65 

72 

.98 

90 

84 

1.04 

1  20 

1  00 

1  30 

1  71 

42.00 

47  00 

50  00 

55  00 

5  00 

10  00 

4,00 

10  00 

74  75 

97  00 

70.00 

75,00 

57 

.50 

50 

1  25 

,80 

1  00 

50 

1  35 

.17 

12 

20 

15 

5.75 

10  00 

9  00 

8  50 

30  00 

30  00 

30  00 

30.00 

.17 

,12 

17 

.50 

2  30 

2  50 

10  00 

10  00 

Extended  totals. 


35,334    $37,901     $34,518    $37,479    $36,802    $40,691    $44,933    $51,148    $44,080    $49,914    $57,536 


Subdivision  (b) 


cu.yd 

900  cu.yd.  solid  rock 

3,500  cu.yd.  wet  earth  excavation 

953  lin.ft.  12-in.  vitrified  pipe: 

10  Un.ft.  0-6  ft.  deep 

70  Un.ft.  6-8  ft.  deep 

220  Un.ft.  8-10  ft.  deep 

653  lin.ft.  10-12  ft.  deep. 
1,331  Un.ft.  15-in.  vitrified  pipe: 

105  lin.ft.  6-8  ft.  deep 

360  lin.ft.  8-10  ft.  deep 

600  Un.ft.  10-12  ft.  deep 

266  Un.ft.  12-14  ft.  deep 

8,967  Un.ft.  18-in.  vitrified  pipe: 

6,953  lin.ft.  0-6  ft.  deep 

1,154  Un.ft.  6-8  ft.  deep 

320  lin.ft.  8-10  ft.  deep 

210  Un.ft.  10-12  ft,  deep 

330  lin.ft.  12-14  ft.  deep 

6,615  lin.ft.  20-in.  vitrified  pipe: 

5,670  lin.ft.  0-6  ft.  deep 

730  Un.ft.  6-8  ft.  deep.. 

65  Un.ft.  8-10  ft.  deep 

150  Un.ft.  10-12  ft.  deep.. 

87  manholes 

3  branches  on  12-in.  pipe, 
5  branches  on  15-in.  pipe. . , 

5  branches  on  IS-in.  pipe 

5  branches  on  20-in.  pipe , 
1,600  Un.ft.  gravel  foundation 
2.282  lin.ft.  12-in.  c.i.  pipe: 

1,210  Un.ft.  0-6  ft.  deep., 

462  Un.ft.  6-8  ft.  deep, 

440  Un.ft.  8-10  ft.  deep. 

170  Un.ft.  10-12  ft,  deep, 
1,555  Un.ft.  14-in.  c.i.  pipe: 

1,013  lin.ft.  0-6  ft.  deep 

500  Un.ft.  6-8  ft.  deep 

42  Un.ft.  8-10  ft.  deep 

2,200  Un.ft.  18-in.  c.i.  pipe,  0-6  ft.  deep 
240  lin.ft.  20-in.  c.i.  pipe,  0-6  ft.  deep 

40  cu.yd.  concrete  masonrv 

40,000  ft.  b.m.  sheeting  and  timber. 

4,000  lin.ft.  macadam  replaced 

IL^ilroad  crossings: 

117  Un.ft.  18-in.  steel  pipe 

90  lin.ft.  12-in.  steel  pipe 

27  Un.ft.  18-in.  steel  pipe 

Coles  Brook  siphon  (lump  sum) 


130 


3  00 

4,00 
10  00 

:jo  00 


4  00  5  00 

4  00  3  00 

4  00  5  00 

400  00  1.50O  00 


1  85 

2  05 
2  40 


1  05 
1  22 
1.37 
1,58 


92 

1  00 

1    10 

1    25 

50  00 

1  50 

2  00 

3  00  2.25 
3   .50  3  00 


1  25 
1,50 
1,71 
1.96 
45,00 
1  00 
1.50 


1  73 
1.90 
2.05 
2.34 

2,10 
2.30 

2  55 
2.95 

3  50 
10  00 
30  00 


3  50 

5  00 

800  00 


1    25 

1  75 

2  25 

1  00 
1.25 
1.70 
2.00 
2.25 

1.15 


2  50 
40,00 
2  00 


1  75 
2.00 
2.25 

2  90 

2  00 

2  50 

3  00 

2  00 

3  25 
7.00 

30  00 


10 


14  00 

15  00 
300.00 


2,  18 

1    61 

1  74 

2  04 
2  15 
2  B5 

14,00 

30  00 

10 


1    14 

1  48 

2  00 


1  20 
1,50 
1  70 
1   93 


4  00 
3  00 
3   75 


$1  10 
2  00 
1,25 


1  17 
1  30 
1,46 


1  82 
2,12 
2,38 


1  10 
1,25 
1  40 


1   15 

1  38 
1,84 

2  07 
40,00 

3  00 
3  00 
3  00 
3  00 

.20 


1,78 
2.00 
2.30 

1  90 

2  12 
2,53 
2,87 

3  45 
5,75 

30,00 


8  00 

6  30 

6  90 

920  00 


1,40 
1.50 
1,70 
1,85 


1.80 
2,00 
57,00 
1,00 
1,50 

2  00 
2,00 

,15 

2,20 
2,25 
2,50 
2.55 

2,75 

3  00 
3,25 
3  07 

20  00 

9,00 

30  00 

10 


1  25 
1  50 
1,65 


1  50 

2  00 
2  50 
3,00 

1  75 
2,00 
3,00 

2  50 
3,00 
9,00 

30  00 
17 


10.00 

10,00 

i,  600  00 


$1  00 
2  50 
1.50 


1  00 
1  41 

1  92 

2  30 

1  00 
I  34 
1   65 


1   25 
1  46 

1  77 

2  29 
60  00 

3  00 

4  00 


1.63 
1,93 
2.28 
2.95 


Extended  totals. 


$40,985      $43,972      $47,275      $48,395      $51,615      $48,709      $50,358      $51,315      $60,557      $56,117      $59,037 


850  cu.yd.  earth  excavation 

100  cu.yd.  Class  .A,  concrete. . 

29  cu.yd.  Class  B  concrete 

780  sq.ft.  hy-rib  partition,  including  i 

230  bbl.  of  cement 

9,800  lb.  steel  reinforcement 

660  sq.ft.  No.  23  triangular  mesh. . 

Superstructure 

Equipment 

Sludge  bed 

250  Un.ft.  I6-in.  c.i.  pipe 

Extended  totals . ,  , 


$1  67 
14  36 
13  40 


$2,75 
10  00 
10  00 


702  00  1,105  00 

985  00     895  00  1 

380,00     375.00 

2   52  2,55 


SI  40 
21  00 
21   00 


$2   .50        $1    50 
15  00        14   .50 


16  00 
12  00 
1,00 
1   50 


600  00     750  00  1,000  00     750,00 

,030  00  1,015  00  1.450  00  1,. 500. 00 

260  00     400  00     275  00     500.00 

3,00  2,60  2,95  2  00 


$4  75 
13  50 
8,00 


$2  00 
7  50 
7  00 


$2  00 

20  00 

15  00 

1,00 


700  00  857  40  1 ,700  00  2,700  00  1 ,700  00 

800  00  933  00     500  00     800  00  1,840  00 

250  00  195  00  1,000  001,800,00     810  00 

2  40  2  47          4  00          2  25          4  00 


$9,077   $9. .579  $10,243  $10,789  $10,706  $10,734  $11, .593  $11,861  $11,885  $12,259  $14,665  $16,591 


XiiMiiihcr  :.'."),    1  ;i  I .) 
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itAii.w  vvs — s'n;.\M  am>  kj-i;«  tuic 

l*ro|>ON4>4l    W'tirk 

('onnrftU-ii« — Plans  prepari-d  for  Ilartfoid,  Miii<U-ii  cV  New 
Britain  Ry.  for  line  from  Meriden  to  Hartford  via  Kensington, 
New  Britain  and  Newington,  20  miles.  Louis  Fislje.  Kranforil, 
Pres. 

New  York — Champlain  &  Santord  R.R.  Co.  secured  right- 
of-way  for  line  from  Sanford  Lake,  N.  Y.,  to  Ft.  Ticonderoga, 
about   60   miles. 

New  York — Otsego  &  Herkimer  U.R..  Cooptrstown,  N.  Y., 
contemplates  improving-  its  line.  Estimated  cost.  $250,000. 
S.    W.   Mower,    Cooperstown,    Second    Vice-Pres.   and    Gen.    Mgr. 

New  Jer.sey — New  Jersey  &  Pennsylvania  Traction  Co. 
contemplates  double-tracking  line  on  West  Hanover  St.  from 
Greens  PI.  to  Calhoun  St.  Gaylord  Thompson,  Trenton,  N.  J., 
Vice-Pres.   and  Gen.   Mgr. 

Pennsylrnnin — New  Y'ork  Central  &  Hudson  River  R.R. 
plans  to  build  branch  from  Keating  to  Avis.  G.  W.  Kittredge, 
Grand  Central  Terminal,  New  York,  N.    Y.,   Ch.   Engr. 

Peniisylvanln — Rights-of-way  obtained  for  third  rail  elec- 
tric railway  system  throughout  central  Pennsylvania.  Road 
will  connect  Scranton,  Kingston.  Mocanaqua,  Shickshinny, 
Berwick,  Bloonisl)urg,  Danville,  Northumberland.  Sunbury, 
Harrisburg,  Sunbury  Shamokin,  Mt.  Carmel,  Tamaqua  and 
Hazleton.     J.   F.   Richards,  Sunbury,   interested. 

Penn.sylvania — Hershey  Transit  Co.,  Hershey,  will  extend 
line  to  Hamburg.  J.  B.  Lightheiser,  Hershey,  Gen.  Mgr., 
H.  N.  Herr,  Ch.   Engr. 

Y'irf^luia — Contract  will  soon  be  a^varded  for  line  from 
West  Point  to  I'rbana,  17  miles,  for  Richmond,  Rappahannock 
&  Northern  Railway  Co.,  Richmond,  Va.  C.  L.  Ruflin,  514 
American  National  Bank  Bldg.,  Richmond,  Ch.  Engr.  Noted 
Sept.   30. 

\Ye»t  Virginia — Virginian  Ry.  contemplates  extending  line 
from  Bluefield.  W.  Va.,  to  Shelby  Junction,  Ky..  to  connect 
Avith   Chesapeake    &  Ohio   R.R..   63   miles. 

Cieors'ia — Southern  Ry.  will  build  approaches  for  its  line 
to  new  union  passenger  station  in  Macon.  Estimated  cost, 
$100,000.      B.    Herman,    Washington,    D.    C,    Ch.    Engr. 

Florida — Right-of-way  secured  for  municipal  railroad 
from  new  dock  to  connect  with  main  line  of  Florida  East 
Coast  Ry.  Charles  D.  Boise,  New  York,  N.  Y.,  Pur.  Agt.  Noted 
Aug.    10. 

Florida — Gulf  Coast  Ry.,  recently  incorporated,  will  build 
line  from  Venice  southeast  to  Placida,  22  miles. 

Alaliania — Louisville-Nashville  R.R.  contemplates  building 
three-mile  spur  from  Altoona  to  Walnut  Grove.  W.  H. 
Courtenay,    Louisville,    Ky.,    Ch.    Engr. 

Alal>ama — Pensacola,  Mobile  i<i  New  Orleans  R.R.  will  ex- 
tend line  from  Daphne  to  Moljile  Bay  and  Pinto  Island,  17 
miles.     H.  McLaughlin.   Pensacola,   Fla.,   Pres. 

Ohio — Baltimore  &  ( ihio  R.R.  contemplates  extending  Find- 
lav.  Ft.  Wavne  ..t  Western  Rv.  from  Pindlay  to  Tiffin.  F.  L. 
Stuart,    Baltimore,    Md.,    Ch.    Engr. 

Mioliiean — Boyne  City,  Gaylord  &  Alpena  R.R.  contem- 
plates extending  line  from  point  east  of  Atlanta,  Mich., 
towards  Alpena,  nine  miles.  M.  D.  Gates,  Boyne,  Mich.,  Ch. 
Engr. 

Illinois — It  is  reported  that  construction  will  be  started  in 
spring  for  proposed  electric  railway  to  connect  Marion,  John- 
son Citv  and  Herrin  with  Benton  and  Harrisburg.  W.  H. 
Schott.    1813    Harris    Trust    Bldg..    Chicago,    111.,    interested. 

Kansas — Chicago,  Rock  Island  &  Pacific  Ry.  contemplates 
double-tracking  line  in  spring  from  Topeka  to  McFarland,  38 
miles.      A./E.   Swat.   Topeka.   Kan..    Gen.    Mgr.,   Second    District. 

Kansas — Greensburg,  Coldwater  &  Northwestern  R.R.  Co.. 
recently  incorporated,  contemplates  building  210-mile  railway 
from  Coldwater  across  state  of  Kansas  to  Almena  on  Ne- 
braska  line.      P.    Z.   Wardall,   Greensburg,    Kan.,    interested. 

Oklaboma — Project  under  way  for  building  interurban 
railway  from  Bartlesville  to  connect  Nowata  and  Pawhuska. 
George    C.    Priestly,    Bartlesville,    interested. 

Colorado — Colorado.  'U'yoming  &  Eastern  Ry.  had  surveys 
made  for  line  from  existing  line  at  North  Gate,  Colo.,  south- 
west to  Hayden.  90  miles.  J.  M.  Herbert,  Laramie,  Wyo., 
Pres. 

Itah — Salt  Lake  &  Utah  R.R.  plans  to  extend  electric  line 
from  Provo  to  Olmstead  via  Pleasant  View.  W.  R.  Armstrong, 
Salt  Lake  City,  Gen.  Mgr.  and   Ch.   Engr. 

^VashlnKton — Surveys  made  and  right-of-way  secured  for 
railroad  12  miles,  with  eight  miles  of  branches  and  spur 
tracks    for    Cascade    Lumber    Co..    North    Yakima. 

Wasliineton — Chicago.  Milwaukee  &  St.  Paul  Ry.  Co.  has 
had  surveys  for  extension  to  line  from  Metaline  to  Northport, 
30   miles. 

OreKon — Central   R.R.    of   Oregon   plans   to  build    line    from 

Union.  Ore.,  to  Walla  Walla,  Wash.,  77  miles,  and  branch  line 

from    Union    to    Medical   Springs,    22    miles.  G.    E.    Dunklee, 
Union,    Ore.,    Gen.    Mgr. 

OreBon — Surveys  completed  for  eight-mile  extension  of 
railroad  into  Siletz  Basin  for  Falls  City  Lumber  Co.,  Falls 
City.   Ore. 


OrpKon — J.  L.  Soule  asked  Council  for  franchise  to  Ipulld 
.nnd  (jp<rate  electric  railway  in  Baker.  Commercial  T'liib, 
I.aker.  interested. 

Cnlifornin — Pacific  Gas  and  Electric  Co.  contemplates  ex- 
tending East  Lawn  line  through  Elmhurst  to  State  Fair 
Ground.s.     John  H.   Hunt,   San   Francisco,  Pur.   Agt. 

('alifornln — Patterson  &  Western  Rv.  Co.  secured  right-of- 
way  for  railway  from  Patterson  to  Mt.  Hamilton,  about  25 
miles.     H.  G.   Ginica,  Pres.     Noted  Oct.   14. 

Nova  Scotia — Surveys  made  for  extension  of  line  of  Cape 
Breton  Ry.  Co.  from  St.  Peters  northeast  to  Svdnev,  60  miles. 
G.  E.  Johnson,  St.  Peters,  N.  S.,  Secy,  and  Gen."  Mgr. 

New  IlrunHwic-k — Kent  Northern  Ry.  plans  to  build  line 
from  Kent  Junction  southwest  to  Chipman.  about  50  miles. 
Surveys  being  made.  W.  B.  Cronk,  Richibucto,  N.  B.,  Vice- 
Pres. 

Ontario — Council  of  Toronto  authorized  Toronto  Civic  Rail- 
way to  build  Bloor  St.  Line  from  Dundas  St.  to  Quebec  Ave 
Estimated  cost,  $125,000. 

Alaska — Peabody-Alaska  Copper  Co.  plans  to  build  tram- 
way near  Valdez,  about  15  miles.  Estimated  cost.  $10,000  per 
mile.     C.  L.  Peabody,  Pres. 

Bids  In  and  Contracts  Awarded 
Tennessee — Nashville  &  Eastern  Railway,  Nashville 
awarded  contract  for  line  from  Lebanon  to  Smithville  35 
miles,  to  MYERS  CONSTRUCTION  CO.,  Chicago,  111.  C  T 
Edwards,  Nashville,  interested.  Noted  Sept.  2. 
„  K«^"«"«'i>— Contract  for  building  north  end  of  Cumberland 
&  Manchester  R.R.  running  from  Barbourville  to  Manchester 
Ky.,  awarded  to  E.  G.  and  W.  T.  GARRARD. 

Missouri — Mexico  A-  Santa  Fi5  R.R..  Mexico,  awarded  con- 
tract to  MEXICO  INVESTMENT  AND  CONSTRUCTION  CO 
for  electric  railway  from  connection  with  Chicago  &  Alton 
R.R.  at  Mexico  to  point  in  Monroe  County,  16  miles  northeast. 

i.i<;ht,  mi.vT  and  powiiii 

Proiiosed    Work 

Maine.   Biddeford — Pepperell   Manufacturing  Co.   will   build 

po -.--..    .-    .   .  ,..-.._ 

Maine,    Skowheean — Central    Marine    Power    Co.    plans    to 

extend    its    lines    to    Malbon    Mills   and    Athens. 

Maine,  Turner — Turner  Light  and  Power  Co.  has  been 
granted  permission  to  extend  its  transmission  lines  to  Buck- 
field  and   furnish  electric  service. 

N.  Y.,  Delevnn — Plans  being  considered  for  installation 
of  municipal-electric   light   plant. 

N.  \'.,  New  York — (Borough  of  Manhattan) — (Official) — Rids 
will  be  received  by  E.  S.  W.  Elwood,  Secy,  of  State  Hospital 
Commission,  Capitol.  Albany,  until  2:  30  p.m.,  Dec.  2,  for  heat- 
ing work,  power  plant,  heating  system  and  equipment  at 
Manhattan  State  Hospital,  Wards  Island,  New  York  (See 
adv.). 

N.  Y'.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  by  John  A.  Kingsburv,  Comr.,  Dcpt  of 
Pub.  Charities,  10th  Floor.  Municipal  Bldg.,  until  10:30  a.m., 
Dec.  2,  for  furnishing  labor  and  materials  required  for  con- 
structing and  installing  new  steam  supply  and  return  lines 
between  power  house  and  main  building  of  city  hospital 
district,  Blackwell's  Island. 

IV.  Y.,  IVew  Y'ork— (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  by  Calvin  D.  Van  Name.  Borough  Pres.,  Bor- 
ough Hall.  St.  George,  New  Brighton,  until  noon.  Nov.  30.  for 
furnishing,  delivering  and  installing  complete  with  all  appur- 
tenances two  steam  drums  for  Babcock  &  Wilcox  boiler  at 
West  New    Brighton    destructor. 

fi.  Y.,  Oswego — Niagara,  Lockport  &  Ontario  Power  Co., 
Bufialo,  has  been  granted  permission  by  Public  .Service  Com- 
mission to  build  transmission  line  across  West  River  Rd  in 
Oswego,  to  furnish  energy  to  Syracuse,  Lake  Shore  &  North- 
ern  line   of   Empire   United   Railways. 

JT.  J.,  Keyport — Plans  being  prepared  for  new  substation 
at  Stone  Church  to  replace  portable  one  now  in  use  for  Jersey 
Central  Traction  Co.  New  station  will  supply  energy  to  High- 
lands and  adjacent  towns. 

N.  J.,  Woodhridce — Port  Reading  R.R.  granted  franchise 
for  new  power  line  along  Turtle  Brook  Rd. 

Penn.,  New  Brigrliton — Borough  Council  considering  plans 
for  installation  of  municipal  electric-light  plant.  Estimated 
cost.   $57,175. 


VV.  Va.,  Pennsboro — Pennsboro  Ice  and  Water  Co.,  recently 
incorporated,  plans  to  install  electric-light  plant.  Estimated 
cost,   $25,000. 

Ga.,  Metter — Election  will  be  held  in  December  to  vote  on 
$7,500  bonds  for  electric-light  plant. 

Ga.,  YVayeross — Plans  being  considered  by  O.  L.  Dittmar 
and  B.  G.  Appleby,  of  Michigan  for  gas  plant  and  distributing 
system.     Estimated  cost,   $150,000. 

Fla.,  Ft.  Pierce — Ordinance  passet]  by  City  Council  author- 
izing $25,000  bond  issue  for  ImpYoving  municipal  electric- 
light  system. 
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Fin.,    Lnkeland — See    item    under    "Water    Works." 

MiM».,  McComb — McComb  &  Magnolia  Railway  and  Light 
Co.  contemplates  building  power  plant.  H.  W.  Bell,  Laurel- 
Engr. 

Ky.,  Providence — Citizens  voted  $20,000  bonds  for  muni- 
cipal electric-light  plant. 

Ohio,  Perrysville — Bids  will  be  received  by  L.W.  Truman, 
Clk  until  noon.  Dec.  27,  for  purchase  of  $6,000  bonds.  Pro- 
ceeds will  be  used  for  improving  electric-light  plant. 

III.,  Chlenco — Morris  &  Co.,  will  build  a  three-story  boiler 
house   on   Ashland   Ave.      Estimated   cost,   $31,000. 

III.,  Peoria— Central  Illinois  Light  Co.  has  been  granted 
franchise  by  Public  Utilities  Commission  to  erect  transmission 
line  between  Maquon  and  Yates  City,  Knox  County. 

■Win.,  Lowell — Lowell  Light  and  Power  Co.  has  had  plans 
prepared  for  installation  of  electric-light  plant.  Estimated 
cost,  $10,000. 

WlH.,  Merrimack — A.  M.  Farnsworth  has  been  granted 
franchise  to  install  electric-light  plant. 

Minn..  Plunimcr — Plans  being  considered  for  installation 
of  municipal   electric-light  plant. 

Minn.,  Tracy — Franchise  has  been  granted  to  E.  W.  Erick 
to  install  electric-light  plant   in  Tracy. 

Kan.,  Arkansas  City — Election  will  be  held  Dec.  14  to  vote 
on  $200,000  bonds  for  gas  distribution  plant  and  pipe  line  to 
field   south    west    of   city. 

S.  D.,  Ashton — Spink  County  Power  Co.  will  install  electric- 
light  plant.     H.  Triplett,   Redfleld,  Engr.-in-charge. 

S.  D.,  Winner — Floyd  D.  Hunt,  Chicago,  111.,  plans  to  in- 
stall   electric-light    plant    in    Winner. 

Mo.,  Branson — Citizens  contemplate  granting  a  franchise 
for  an  electric-light  plant  to  C.  C.  Bradshaw,  Frontenac.  Kan. 

Mo.,  Crane — Press  reports  state  that  company  is  being  or- 
ganized to   build  electric-light  plant   in  Crane. 

Tex.,  Atlanta — Atlanta  Electric  and  Ice  Co.,  will  build  elec- 
tric-light and   power   plant   in  Atlanta. 

Tex.,  Victoria — Application  has  been  made  to  City  Council 
by  P.  J.  Suit,  Pres.  of  Columbus  Gas  Construction  Co.,  Mil- 
waukee, Wis.,  for  franchise  to  build  gas  plant. 

Okla.,  Bartlesvillc — A.  J.  Discher,  at  head  of  company  re- 
cently organized  with  capital  of  $1,500,000,  plans  to  build 
gas  pipe  line  into  Newkirk  gas  fields. 

Okla.,  Westinlle — Citizens  voted  $10,000  bonds  for  improv- 
ing electric-light  plant.     Noted  Nov.  IS. 

Idaho,  Arco — Richard  W.  Ferris  applied  to  Public  Utilities 
Commission  for  permission  to  build  and  operate  electric  light 
and  power  plant  in  Arco,  Blaine  County.  Estimated  cost, 
$5,000. 

^VasIl.,  Poulsbo — Franchise  granted  Poulsbo  Light  and 
Power  Co.  for  construction  of  electric-light  plant  and  to  build 
and  maintain   transmission   lines    in    Kitsap    County. 

AVash.,  Valleyford — Valley  ford  Water  Co.  plans  to  install 
electric-light  system   in  Valleyford.     A.  E.   Jones,  Pres. 

Calif.,  Burbank — Citizens  voted  $30,000  bonds  for  electric- 
light  plant  and  distributing  system.      Noted  Sept.   30. 

Calif.,  Redding — Plans  being  considered  for  municipal  elec- 
tric-light plant. 

Calif.,  Riverside — Pacific  Power  Co.  plans  for  power  de- 
velopment on  Levining  Creek  in  Mono  County.  Work  will 
consist  of  two  miles  of  tunnnel  through  granite  rock,  4,000-ft. 
of  steel  pressure  line  and  a  10,000-kw.  installation  consisting 
of  hydraulic  and  electric  equipment.  C.  O.  Poole,  Riverside, 
Ch.    Engr.-in-charge. 

Ont.,  Granton — Town  Council  will  install  hydro-electric 
lighting  system.      Estimated  cost,   $5,000.     Noted  Sept.   16. 

Man.,  Winnipeg — M.  Jance  and  Boomer  &  Hughes  negotiat- 
ing with  cify  to  build  gas  pipe  line  to  supply  city. 

Bids  In  and  Contracts  Awarded 

Ohio,  Columhns — (Official) — Contract  for  heating  and 
plumbing  for  two-storv  shop  building  tor  Ohio  State  Univers- 
ity awai«led  to  HUFFMAN  ANKLIN  CO.,  Columbus,  at  $17,731. 

III.,  CThicagro — Bids  were  received  Nov.  13  for  (a)  heating 
work,  (b)  electric  work  in  Chicago  Municipal  Tuberculosis 
Hospital  as  follows:  (a)  William  A.  Pope,  $17,249,  Henley- 
Casey  Mechanical  Equipment  Co.,  $17,690,  Mehring  &  Hanson 
Co;,  $18,145:  (b)  Lake  City  Electric  Construction  Co.,  $4,458, 
United  Electrical  Construction  Co.,  $7,785,  F.  E.  Newberry 
Electric  Co.,   $7,940. 

^Vi8.,  Milwankec — See  item  under  "Industrial  Works." 
Wis.,   Stevens   Point — (Official) — Contract    for    electric   wir- 
ing   of    main    building    and    wing    the    State     Normal    School 
awarded    to    NATWKTK    ELECTRIC    CO.,    Grand    Rapids,    at 
$4,097.     Noted  Oct.  28. 

Kan..  Little  River — (Oflicial) — Contract  for  electric-light 
plant  and  distributing  system  awarded  to  F.  D.  MARTIN 
CONSTRUCTION  CO.,  Kansas  City,  Mo.,  at  $15,163.  Noted 
Nov.    11. 


Calif.,  Riverside — Pacific  Power  Co.  has  awarded  contract 
to  DUNCANSON  &  HAROLDSON,  San  Francisco,  for  two  mul- 
tiple arch  concrete  dams   in  Mono  County. 

Ont.,  Kxeter — Contract  for  hvdro-electric  system  awarded 
to  B.  BAWDEN,  Exeter.  Estimated  cost.  $5,000.     Noted  July  29. 

Ont.,  Hamilton — Board  of  Control  awarded  contracts  for 
equipment  for  Mt.  Hamilton  Hospital  to  ADAM  CLARK, 
$25,000,  plumbing  and  heating;  CULLEY  &  BREAY,  $9,010, 
electrical  equipment. 


BRIDGES 
Proposed    Work 

Conn.,  New  London — Plans  being  prepared  by  engineers  of 
New  York,  New  Haven  &  Hartford  R.R.  for  bridge  over 
Thames  River  at  New   London.      Estimated   cost,   $2,500,000. 

N.  Y.,  IVew  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  F.  J.  H.  Kracke,  Comr.  of  Bridges, 
Municipal  Bldg.,  until  2  p.m.,  Dec.  9,  for  constructing  Union- 
port   bridge   over  Westchester   Creek. 

IV.  C,  Bryson  City — See  item  under  "Streets  and  Roads." 
Ga.,     Savannah — Commissioners    of    Chatham     County    will 
build    four    steel    drawbridges    in    connection    with    road    from 
Savannah   to  Tybee   Island. 

Fla.,  Clearwater — Government  has  granted  E.  W.  Parker, 
Curry  Bldg.,  and  associates,  permission  to  build  two-mile 
bridge  from  Clearwater  to  Clearwater  Key. 

Miss.,  Holly  Springs — Bids  will  be  received  by  C.  H.  Wright, 
Clk.  Bd.  of  County  Supervs.,  until  Dec.  6,  fof  four  bridges  on 
Red  Bank  Creek. 

Tenn.,  Carthage — Election  will  be  held  Dec.  30  in  Smith 
County  to  vote  on  $300,000  bonds  for  bridges  and  roads. 

Tenn.,  Clinton — Commissioners  of  Anderson  County  will 
rebuild  steel  bridge  across  Clincli  River  on  Clinton-Knoxville 
Pike. 

Ohio,  Lorain — (Official) — Bids  will  be  received  by  F.  L. 
EUenberger,  Clk.  of  Bd.  of  County  Comrs.,  until  1  p.m.,  Dec. 
8,  for  constructing  cribbing  at  Erie  Ave.  bridge.  Black  River 
Township. 

Mich.,  Monroe — Election  will  soon  be  held  to  vote  on  $60,- 
000   bonds   for  bridges. 

Mich.,  Ypsilanti — City  contemplates  viaduct  over  tracks  of 
Michigan  Central  Railroad  at  Miles  St. 

III.,  Marion — (Oflicial) — Bids  will  be  received  at  ofliice  of 
County  Superintendent  of  Highways,  Marion,  until  1:30  p.m., 
Nov.  30,  for  bridge  in  West  Marion  Township,  Williamson 
County. 

AVis.,  Milwaukee — Plans  will  be  prepared  for  bridge  over 
Milwaukee   River  at  North  Ave.      Estimated   cost,   $240,000. 

IVeb.,  Lincoln — Bids  will  soon  be  received  for  steel  or  con- 
crete bridge  across  South  Platte  River.  Estimated  cost,  $30,- 
000. 

S.  D.,  Yankton — Citizens  voted  $300,000  bonds  for  bridge 
across  Missouri  River  at  Yankton.     Noted  Oct.  21  and  Nov.  4. 

Ark.,  Texarkana — Commissioners  of  Miller  County  Bridge 
and  Highway  Improvement  District  No.  1  contemplate  bridge 
across  Red  River  and  60  miles  of  roads. 

Tex.,  Midland — Plans  being  considered  by  Midland  &  North- 
western Ry.  for  400-pile  trestle  in  connection  with  65  miles 
of  railway  from  Midland  to  Seminole. 

Ariz,,  Avondale — A  reinforced-concrete  bridge  will  be  built 
across  the  Agua  Fria  River  at  Avondale.  Estimated  cost. 
$20,000. 

Que.,  Windsor  Mills — Town  Council  contemplates  construc- 
tion of  steel  bridge.  Estimated  cost,  $6,000.  D.  McCarthy, 
Mayor. 

B.  C,  Vancouver — Plans  being  considered  by  City  Council 
and  Vancouver  Sewage  Commission  for  constructing  Stanley 
Park  Causeway  and  trunk  sewer  across  coal  harbor.  Esti- 
mated cost,  $40,000.     F.  L.  Fellowes,  City  Engr. 

Bids  In  and  Contracts  Awarded 

Conn.,  Hartford — (Official) — Bids  were  received  Nov.  15  for 
reinforced-concrete  bridges  and  widening  of  causeway  in 
Hadrtam  Township  as  follows:  Donahue  Bros.,  Middletown, 
$6,217;  P.  D.  Miller,  Norwich,  $6,707;  A.  Brazos  &  Sons,  Middle- 
town,   $7,053. 

Conn.,  Hartford — (Official) — Bids  were  received  Nov.  15  for 
concrete  bridge  on  Hartford-Saybrook  Turnpike,  Chester 
Township,  as  follows:  J.  G.  Holbrook,  "Westbrook,  $6,165; 
A.  Brazos  &  Sons,  Middletown,  $6,439;  Charles  A.  Sibley,  New 
Haven,    $10,073. 

N.  J.,  Perth  Amboy — Contract  for  reinforced-concrete  slab 
bridge  on  Brace  Ave.,  Perth  Amboy,  awarded  to  ABRAHAM 
JELIN,  New  Brunswick.     Noted  Sept.   23. 

IV.  J.,  Plainsboro — Contract  for  bridge  on  Trenton  Divi- 
sion of  Pennsylvania  R.R.  at  Plainsboro  awarded  to  STILL- 
MAN-DELEHANTY-FERRIS  CO.,  Jersey  City.     Noted  Nov.  18. 

La.,  New  Orleans — (Official) — Midland  Bridge  Co.,  Kansas 
City,  Mo.,  at  $7,350,  submitted  lowest  bid  for  viaduct  at  West 
End  Lake  Shore  Park.     Noted  Oct.  28. 

Tenn.,  JelTerson  City — Contract  for  steel  bridge  across  Hol- 
ston  River  awarded  to  VIRGINIA  BRIDGE  AND  IRON  CO., 
Roanoke,   Va. 

Mo.,  Joplin  (Official) — Contract  for  North  Main  St.  viaduct 
awarded  to  HORTON  CONSTRUCTION  CO.,  Kansas  City,  at 
$1S,S90.      Noted  Nov.    11. 

Tex.,  Longview — BLODGETT  CONSTRUCTION  CO.,  Kansas 
City,  Mo.,  at  $20,000,  awarded  contract  for  steel  bridge  across 
Sabine  River. 

Okla.,  Oklahoma  —  Contract  for  eight  concrete  bridges 
awarded  to  A.   E.  ALWARD,  at  $6,101. 

Wash.,  Spokane — POOLE  &  BEAN,  Portland.  Ore.,  at  $16,- 
000,  awarded  contract  for  steel  worl-;  on  five  viaducts. 

Calif.,  Merced — Contract  for  reinforced-concrete  bridge 
across  Santa  Rita  Slough  awarded  to  ANGLE  &  BIBBER,  Dos 
Palos,  at  $4,725.     Noted  Oct.  21. 

Calif.,  Riverside — HUGH  G.  PURCELL,  at  $11,357,  awarded 
contract  for  bridge  and  trestle  over  Santa  Ana  River. 

Calif.,  Visalia — Contract  for  three  bridges  over  Cross  Creek 
awarded  to  PARLIER  CONSTRUCTION  CO.,  Tulare,  at  $S,255. 

N.  n.,  Moncton— DOMINION  BRIDGE  CO.,  Montreal,  Que., 
at  about  $125,000,  awarded  contract  for  superstructure  of 
bridge  over  Petitcodiac  River  at  Moncton. 
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X.  S.,  rune  Breton— JONES,  GIROUARD  &  CO.,  LTD.,  Plaza 
UlclB.,  Kuleau  St.,  Ottawa,  Ont.,  awarded  contract  by  Honilnlon 
I>fl)artment  of  Railways  and  Canals  for  eight  bridnes  on 
main  line  of  Inter-Colonial  Railway,  Sydney  Sub-division. 

AV.VTER    AVORKS 

l*r«»iioF«od    \Vork 

IV.  J.,  Atlantic  City — City  will  increase  and  improve  water 
-supply. 

ss.  C,  Iliimbere — See  item   under   "Sewers." 

<;».,   Mettor — City  will  vote   In   December   on   $12 


-City    will    issue    $35,000 


500    bonds 
)onds     for 


for    water    works. 

Flu.,    Ft.    L,niidt>rdnle 

water    works    extensions 

Fin.,  I.akrinnd— (Otiicial) — Bids  will  be  received  by  J.  R.  B. 
Houlware,  Secy.,  Bd.  of  Bond  Trustees,  until  10  a.m.,  Dec.  17, 
for  additions  to  tire,  water  and  electric  systems.     (See  adv.) 

AIn.,  Camden — Election  will  be  held  Dec.  6  to  vote  on 
^ir>,000  bonds  for  water  system. 

AIh.,  Cltronelle — Bids  will  be  received  by  City  Clerk  until 
.Nov.  30  for  water  system.  Bonds  for  $15,000  voted  for  this 
purpose.     Noted  Oct.  14. 

.\ln.,  Florence — Citizens  voted  bonds  for  $210,000  for  pur- 
chase and  improvement  of  property  of  Florence  Water  Co.  and 
installation  of  filtration  plant.     Noted  Oct.   21  and  2S. 

Ky.,  WilllnniNburK — Citizens  defeated  $25,000  bonds  for 
water    system.      Noted    Oct.    28. 

Ohio,  Bedford — See  item  under  "Sewers." 

Ohio,  Glendnle — (Official) — At  recent  election  bonds  for 
$8,500   for   water   system   were   defeated.      Noted   Sept.    23. 

Mich.,  Flint — Prelimin.ary  plans  prepared  for  addition  of  a 
water  softening  plant  at  city's  water  works  plant.  Estimated 
cost,  $25,000. 

111.,  ChnnipniKn — Two  miles  of  H-in.  Are  main  will  be  laid 
in  business  district  of  Champaign  and  one  mile  of  10-in.  Are 
main  in  downtown  district  of  Urbana  by  Champaign  &  Ur- 
bana  Water   Co. 

III.,  Kenosha — City  contemplates  installinfr  flUration  plant. 
Bids  will   soon   be   received   for  same. 

III.,  Whenton — Bids  will  be  received  until  Dec.  2  by  Water 
Supply  Comr.   for   L'lHi.Oini-gal.  tank.     L.  J.   Ruddock,  Engr. 

III.,  AVheatou — Citiziiis  voted  $35,000  bonds  for  improving 
and  enlarging  water  system.     Noted  Oct.  21  and  2S. 

Iowa — Ft.  Dodge — City  voted  $100,000  bonds  for  municipal 
dam. 

X.  D.,  Fargo — City  plans  an  expenditure  of  about  $500,000 
for  improving  water  and  sewerage  systems  and   for  paving. 

Mo.,  St.  Ijouis — Board  of  Public  Service  is  formulating 
plans  to  construct  36-in.  c.i.  pump  main,  from  Bissell's 
I'oint  pumping  station  to  Compton  Hill  reservoir.  Estimated 
cost.  $300,000. 

Ark.,  Pocahonta.s — Plans  being  prepared  for  water  system 
and  pumping  station. 

Tex.,  Goldthnaite — Citizens  voted  $31,000  bonds  for  water 
works. 

Tex.,  Houston — City  will  expend  $12,000  for  additions  and 
improvements  to  water  works. 

Colo.,  Castle  Rock — City  contemplates  water  system  H.  G. 
Johnson,   Clk. 

Okla.,  Commerce — Citizens  will  hold  election  to  vote  of 
$40,000  bonds   for  construction  of  sewer  system. 

Okla.,  Henryetta — Citizens  will  vote  on  Nov.  30,  for  $100,000 
bonds  for   water  works  system. 

Colo.,  Firestone — Citizens  will  hold  election  soon  to  vote 
bond  proposition  for  construction  of  water  w-orks  system. 

Idaho,  Boise — Plans  of  Wickahoney  Land  and  Water  Co., 
to  irrigate  30.000  acres  of  land,  have  been  approved  and  work 
will  start  at  once. 

Idaho,  Minidoka — City  will  make  application  to  Public 
Utilities  Commission,  Boise,  for  certificate  of  convenience  for 
installation   of  municipal  water  system. 


Idaho,    St.    Anthony — City    Council    i 
tion  of  new  water  system. 


considering    installa- 
Plans   will   soon   be   prepared   for   building 


Wash.,   Seattle      

a  water  system  in  vicinity  of  Issaquah. 

Wash.,  Seattle — See   item  under   "Miscellaneous." 
Wash.,    Seattle — Bids    will    soon    be    received    for    a    24-in. 
water    main    through    siphon    tunnel    at    Third    Ave.      About 
$15,000  has  been  appropriated  for  this  purpose. 

eparing   plans  for 
1,000. 


Wash.,  Tyler — Harry   E.   Elrod,    Engr..   pre 
water  works  system.     Estimated  cost,   $250,0 

Ore.,  Falls  CitT — Bids  will  soon  be  received  for  water  sys- 
tem. 

Ore.,  Milwaukee — Bid  will  soon  be  received  by  City  Coun- 
cil for  installation  of  water  distributing  plant.  J.  W.  Morris, 
Cy.,  Engr. 

Ont.,  Brantford — City  Council  decided  to  repair  dam.  Esti- 
mated cost,   $4,660. 

Ont.,  Port  Dover — City  will  install  water  works  and  gravity 
system  combined  with  high  pressure  pumps.  James,  Loudon 
and   Hertzberg,  Consult.   Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston— (Official)— Contract  for  building  Faneuil 
ValUy  Brook  conduit,  Brighton  District,  awarded  to  PETER 
W.   HILL,   97   Proctor  St.,   Boxbury,  at   $6,271. 

Mass  New  Bedford — DONALDSON  IRON  CO.,  Emaus, 
Penn.,  at  $27,751.  awarded  contract  for  c.-i.  pipe  and  special 
castintrs. 


!V.  Y.,  LeRoy— (Omciul)— .\11  bids  received  for  125,000-gal. 
tank  rejected. 

N.  Y.,  New  York— R.  D.  WOOD  &  CO.,  400  Chestnut  St., 
Philadelphia,  Penn.,  was  lowest  bidder  for  furnishing  c.-l. 
pipe,  specials  and  valve  box  castings,  cast  steel  castings  and 
valves.     Noted  Oct.  21. 

Ky.,  Henderson — Contract  for  filtration  plant  awarded  to 
FILTER  MANUFACTURING  CO.,  Pittsburgh,  Penn.  Esti- 
mated cost,   $50,000. 

Wis..  Manitowoc — Contract  awarded  to  PLATTE  IRON 
WORKS,  Dayton,  Ohio,  for  Installing  3,000,000-gaI.  pumping 
engine  In  municipal  water  works  plant.  Estimated  cost, 
$s,S45. 


Minn.,  St.  Clouil — Contract  for  13.000-ft.  of  6-in.  c.-l.  water 
pipe  awarded  to  AMERICAN  CAST  IRON  PIPE  CO.  Noted 
Nov.   11. 

Tex..  Galveston — UNITED  STATES  CA.ST  IRON  AND 
FOUNDRY  CO.,  Chicago,  111.,  at  $26,440,  awarded  contract  for 
3.600-ft.  of  30-ln.  pipe,  for  undergoing  water  main  across 
Galveston    Bay. 

SEWERS 
Pri>posed  Work 

N.  Y.,  Buffnlo — Bonds  for  $46,000  for  trunk  sewer  have 
been  voted. 

Md.,  Baltimore — Bids  will  be  received  until  Dec.  1  by 
Charles  England,  Chn.,  Sewage  Comn.,  for  lateral  sewers  In 
District  No.  34-C,  Sanitary  Contract  No.  170  and  in  District 
No.  39-A,  Sanitary  Contract  No.  171. 

N.  C„  Charlotte — Plans  contemplated  for  east  trunk  sewer 
line.     Estimated  cost  $60,000. 

S.  C,  Bamberg — City  contemplates  voting  on  bonds  to 
build  sewer  system  and  water  works. 

Fla.,  Ft.  Lrauderdale — City  will  issue  $35,000  bonds  for 
sewer  extensions.     George  W.  Hall,  City  Clk. 

Fla.,  Ft.  Myers — Citizens  voted  $25,000  bonds  for  Improving 
sewer  system. 

Fia.,  Key  West — Bids  will  be  received  until  Jan.  4  by 
Harold  Binder,  Clk.  Bd.  of  Pub.  Wks.,  for  sewers  from  Greene 
and  Duval  St.   to  Front  and  Caroline  St. 

-Bids    will    soon    be 

Ohio,  Bedford — Bids  will  be  received  bv  H.  T.  Hubbell, 
Clk..  until  noon,  Dec.  22.  for  sale  of  $4,164  bonds.  Proceeds 
will  be   used  for  sewers  and  water  main. 

Ohio.  Canal  Dover — (Official) — Bids  for  sewage  disposal 
plant  will   not   be   received   this  year.     Noted  Nov.   11. 

Ohio,    Lnkewood — City    plans    new    sewer    and    change    In 

present  sewer.     Estimated  cost,  $175,000. 

Ohio,  Mansfield — Bids  will  be  received  until  Dec.  1  for 
sewage-disposal  plant.     W.  J.  Hazeltine,  City  Engr. 

Ohio,  Yonngstown — Plans    prepared    for    concreting    basin 

of    Crab  Creek    from    East    Madison    Ave.    to    Oak    St.      Work 

includes  concrete  trough  40-ft.   wide  and  12-ft.  deep  with  two 

hewers.  Estimated    cost,    $300,000. 

Wis.,  Madison — City  Council  will  be  requested  to  include 
East  Johnson  St.  from  the  Yahara  River  to  North  St.  in 
storm  sewer  improvements  next  year.     Estimated  cost,  $80,000. 

Iowa,  Emmetsburg — Bids  will  be  received  Dec.  6  for 
sewers  in  following  streets:  Seventh  from  Superior  to  Call 
St..  thence  on  Call  St.  to  Sixth  St.     T.  F.  Rutledge.  City  Clk. 

Iowa,  Lisbon — Contract  will  soon  be  awarded  for  sewer 
system  and  sewage  disposal  plant.  Estimated  cost,  $30,000. 
Noted  Oct.   7. 

Iowa,  Strawberry  Point — Bids  will  be  received  about  Dec. 
21  bv  J.  Schofield.  Town  Clk.,  for  sewer  system  and  sewage- 
disposal  plant.  Estimated  cost,  $23,000.  M.  TschirgI  &  Sons. 
Cedar  Rapids,  Engr. 

Minn.,  Duiuth — Sanitary   sewer   will    be   built    in    61st   Alley 
west  from  Polk  St.  to  Northern  Pacific  right  of  way,  in  North- 
ern  Pacific  right   of  way.   to   outlet   sewer   between   Main   and 
Nicollet  St.     W.  H.  Borgen,  City  Clk. 

Minn.,  Glencoe — City  Council  will  lay  sewer  system  on 
Greeley  St.  from  Water  to  Washington  St.,  thence  west  on 
Washington  to  Sibley  St.,  thence  south  on  Sibley  St.  to  Penn 
St.     Peter  Hatz,  Clk. 

Minn,,  Lake  Crystal — Citizens  considering  installation  of 
sewers. 

Minn.,  St.  Cloud — Commercial  Club  contemplates  storm 
sewers.     Estimated  cost,  $S,S00. 

Minn.,  St.  Paul — City  plans  to  build  sewers  on  Chatsworth 
St.  from  Otto  to  Race  St..  and  on  Race  St.  from  Chatsworth  to 
Alaska  St.     Estimated   cost.   $8,122. 

Kan.,  Cherryvale — Bids  will  be  received  until  Dec.  16  by 
M.  Hartel,  City  Clk.,  for  sewers  in  District  No.  2.  Noted 
Oct.    21. 

Kan.,  Erie — ^Ordinance  passed  for  sewer  extensions  and 
connections  on  Main  and  Santa  Fe  St.  south  to  city  limits. 
B.  W.  Garvin,  Mayor. 

Neb..  Loup  City — (Official) — Bond  issue  of  $6,500  for  sewer 
system  defeated  at  election  held   Nov.   11.     Noted  Oct.   21. 

Neb.,  Omaha — The  Kenwood  Fairfax,  Pontelle  Park  and 
Lincoln  Heights  Improvement  Clubs  plan  to  establish  a  sanl- 
tory  sewer  district  from  43rd  and  Ohio  St.  to  3Gth  and 
Sprague  St. 

N.   D.,  Fargo — See   item   under   "Water- Works." 
Mont..  Glendive — City  will  vote  on  $70,000  bonds  for  sewer 
improvements. 
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Okla..  .**lia\viiee — F.  D.  Brown.  City  Kn^r.,  preparing  plans 
for  aliout  20  blocks  of  6-   and   S-in.   vitrified  sewer  pipe. 

Oklii..  Tulxn — Bids  will  be  received  by  City  Auditor  vmtil 
Nov.  29,  for  sanitary  sewer  system  in  Sewer  District  Nos.  102 
and  103.     T.  C.  Hughes,  City  Engr. 

Wnsh.,  Seattle — See   item   under   "Miscellaneous." 


II.  C    t'anrouvcr. — See   item   under   "Bridges." 

Bids  In  uud  C'ontracts  Avrarded 

MnH.N,  lioNton — Bids  were  received  Nov.  12  for  reconstruct- 
ing Maiden  River  siphon  between  Everett  and  Medford  as 
follows:  Bay  State  Dredging  Co..  241  Atlantic  Ave.,  $29,110: 
G.  M.  Bvrne,  16B  Devonshire  St.,  $26,000:  C.  H.  Haskins,  West 
Medford,  $31,240. 

Mass.,  Iloston — Bids  were  received  Nov.  IB  for  sewer  in 
Canal  St.  as  follows:  W.  Barrett  &  Co..  Roxburv,  $9973:  A. 
Baruffaldi.  Somerville,  $10,947:  J.  J.  Coughlin  &  Co.,  Boston, 
$14,372.     Noted   Nov.   11. 

Mass.,  Boston— (West  Roxbury)  —  (Official) — Contract  for 
sewerage  works  in  Woodman.  Custer,  Ballard.  Bardwell, 
Hathaway,  Center  and  Aldworth  St.  and  Dunster  Rd..  West 
Roxbury,  awarded  to  M.\TRINO  DE  MATTEO,  146  Dudley 
Ave.,  Roslindale.     Estimated  cost,   $15,399.     Noted  Nov.   11. 

Ji.  Y.,  Albany — Sewage  Disposal  and  Water  Co.  was  low 
bidder  at  $71,115  for  sewage  disposal  plant  at  Mohansic  State 
Hospital. 

N.  y.,  Laokananna — Contract  for  .South  Park  sewer  award- 
ed  to   CALDWELL,   JOYCE,   STARK  CO.,   at   $4,300. 

N.  J.,  Cnnidpu — (Official) — Contract  for  sewers  in  Pulaski, 
Ninth,  29th  and  30th  St.,  Sherman  and  Arthur  Ave.  and  Park 
Blvd..  awarded  to  KELLY  &  McPEELY  CO.,  432  Market  St., 
Camaen,  N.  J.     Noted  Nov.   11. 

Pla.,  St,  Clo-id — Contract  for  sanitary  sewer  system  award- 
ed to  WILBUR  A.  GINN,   Sanford,  Pla. 

Ohio,  ClpTeland — Contract  for  excavating  and  installing 
drainage  s\'stem  and  appurtenances  for  southerlv  sewage 
treatment  works  awarded  to  FRED  R.  JONES  CO.,  Chicago. 
111.      Estimated    cost.    $8,000. 

Ohio,  Palrport — City  Council  awarded  contract  for  sewer 
and  water  connections  in  High,  Seventh  and  East  St.  to 
CHARLES  HUKARI,  Ashtabula,  Ohio.     Estimated  cost,  $4,000. 

Ind.,  East  Chicaeo — SHEA  &  CO.,  253  Highland  St..  East 
Chicago,  at  $13,595.  awarded  contract  for  main  sewer  in 
Washington  St.     Noted  Oct.    14. 

111.,  Rock  Island — Contract  for  sewer  system  and  sewage 
disposal  plant  and  septic  tank  awarded  to  GEORGE  W. 
WRIGHT.     Noted  Oct.  21. 


Tex..  Kaufman — Contract  for  sewer  system  awarded  to  E. 
L.  DALTOX.  Dallas,  at  $19,977.     Noted  Oct.   14. 

Colo.,  Edaeivater — Contract  for  sewer  system  awarded  to 
GIBBONS  CONSTRUCTION  CO.,  Denver,  Colo.  Estimated  cost, 
$29,500.     Noted  Oct.  21. 

AVash.,  Seattle — Contract  for  sewers  in  North  and  West 
4Sth  St.  awarded  to  D.  PARISI  CO.,  1506  Atlantic  St.  Seattle. 
at   $9,551.      Noted   Sept.    16. 

Calif.,  San  Diego — (Official) — Contract  for  completing 
Ocean  Beach  sewer  system  awarded  to  DORAN  &  ARM- 
STRONG. San   Diego,  Calif.      Noted   Oct.   28. 

Calif.,  Stoekton — Contract  for  laying  sanitary  sewers  in 
Homestead  District  awarded  to  WILLIAM  E.  EDWARDS,  Oak- 
land, Calif. 

GARGBAGB 

Proposed  W^ork 

Penn.,  York — Bids  will  be  received  until  Dec.  3  for  col- 
lection and  disposal  of  garbage  for  a  period  of  five  years. 

AVis.,  Green  Bay — Common  Council  considering  the  instal- 
lation of  municipal  garbage-incinerator  plant.  Estimated 
cost,  $8,500.     A.  Brauns,  City  Engr. 

Tex.,  Kingrsville — City  plans  to  build  an  incinerator  plant. 
Estimated  cost,   $20,000. 

STREETS  AND  ROADS 
Proposed  AVork 

Conn.,  Hartford — Public  Utilities  Commission  and  New 
York,  New  Haven  &  Hartford  R.R.  Co.  have  agreed  to  plans 
which  provide  for  building  of  steel  bridge  with  concrete 
abutments  and  a  clearance  of  14-ft.  over  Capitol  Ave.  exten- 
sion.    Estimated  cost,  $100,000. 

N.  Y..  Xew  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  hv  Marcus  M.  Marks.  Borough  Pres.. 
Room  2032.  Municipal  Bids.,  until  2  p.m..  Dec.  3.  for  construct- 
ing concrete  sidewalks  oh  west  side  of  Broadway  from  73d 
to  74  th  St. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks.  Borough  Pres.. 
Room  2032.  Municipal  BIdg.,  until  2  p.m.,  Nov.  30.  for  furnish- 
ing and  delivering  seven  trailers  and  for  regulating  and 
repaying  113th  St.  from  west  side  of  Broadway  to  a  point 
240  ft.  west  of  west  house  line. 

N.  Y.,  New  York — (Borough  of  Richmond) — (Officials) — 
Bids  will  be  received  by  Calvin  D.  Van  Name.  Borough  Pres., 


Borough  Hall,  St.  George,  New  Brighton,  until  noon,  Nov.  30. 
for  regulating  and  grading  Beechwood  Ave.  from  Crescent 
Ave.  to  Fifth  St. 

N.  Y.,  Tuekahoe — Bids  will  be  received  bv  John  Matthews. 
Town  Supt.  of  Highways  of  Eastchester  at  office  of  Town 
Clerk,  Depot  Sq..  Tuekahoe.  until  S  p.m..  Dec.  6.  for  improving 
California  Rd.  between  Mill  Rd.  and  Highland  Ave.  and  be- 
tween Highland  Ave.  and  Union  Corners. 

N.    J., 
Geors 

Penn.,  Media — Delaware  County  Commissioners  appro- 
priated $10,000  as  the  County's  share  of  macadamizing  Balti- 
more Pipe  from  Wawa  to  Chadd's  Ford.  Estimated  cost  of 
entire  road,  $100,000. 

Penn.,  Uniontown — (Official) — Bids  will  be  received  bv 
Board  of  Supervisors  of  Jefferson  Township,  Favette  County, 
until  noon,  Nov.  27.  for  improving  public  road  beginning  at 
Coal  Center  Ferry,  Newell  Village,  Jefferson  Township,  Fav- 
ette County,  and  extending  to  Redstone  Parsonage. 

^^H-"*!.  'Wyomissins — City  Council  contemplates  an  expendi- 
ture  of   $30,000   for   street    improvements. 

W.  Va.,  Kingrvvood — Election  will  be  held  Dec.  7  in  Preston 
County  to  vote  on  $500,000  bonds,  half  of  which  will  be  used 
for  roads  in  Portland  District  and  half  in  Kingwood  District. 


N.  C,  Elizabethtown — Bonds  for  $25,000  for  road  construc- 
tion  voted   by   Bladen   County,    Bladenboro   Township. 

N.  C,  Greensboro — Election  will  be  held  Dec.  14  to  vote  on 
$50,000  bonds  for  street  improvements. 


N.  C.  Lenoir — Election  will  be  held  Jan.  4  in  Caldwell 
County  to  vote  on  $90,000  bonds,  $50,000  of  which  will  be  used 
for  road  construction  in  Lenoir  Township  and  $40,000  for  road 
construction   in  Lower  Creek  Township. 

Pla.,  De  Land — Citizens  defeated  $110,000  bonds  for  roads 
and  bridges  in  Volusia  County  Road  District.  New  election 
will  be  held.     Noted  Sept.   30. 

Ala..  Birminebani — (Official) — Bids  will  be  received  by 
Board  of  Commissioners  until  3  p.m..  Nov.  30.  for  concrete 
sidewalks  on  First  Ave.  from  32d  St.  to  41st  St.  Estimated 
cost,    $5,500.      J.    Kendrick,    City   Engr. 

to    vote    on 

Ala.,  Grove  Hill — Commissioners  of  Clarke  County  plan  to 
build  road  between  Jackson  and  West  End  and  Jackson 
Highway. 

Ala.,  Tuscaloosa — Bonds  for  $4,000  will  be  issued  by  City 
Commissioners   for   improving   20th   St. 

Miss.,  Biloz^^i — Board  of  Supervisors  of  Harrison  County 
contemplates  an  expenditure  of  about  $200,000  for  22  miles 
of   road   from    Biloxi    to    Pass    Christian. 

Miss.,  Cleveland — Bond  issue  of  $150,000  for  gravel  road 
construction  approved  by  Road  District  No.  1,  Bolivar  County. 

Tenn.,  Carthage — See  item  under  "Bridges." 

Tenn.,  Decatur — Meigs  County  Commissioners  rejected  all 
bids  for  purchase  of  $100,000  bonds  to  be  used  for  road  con- 
struction.     Noted   Sept.   16. 

Tenn.,  Huntsville — Commissioners  of  Scott  County  will  is- 
sue $300,000  bonds  for  road  improvements.  W.  H.  Potter, 
County  Judge. 

Ky.,  Georsetown — Election  will  be  held  in  Scott  County 
Jan.  15  to  vote  on  $100,000  bonds  for  roads.     Noted  Oct.  7. 

Ky.,  Liberty — Election  will  be  held  Dec.  11  to  vote  on 
$100,000   bonds  tor   road  construction. 

Ohio.  Columbus — Bids  will  be  received  by  Clinton  Cowen. 
State  Highway  Comr.,  until  2  p.m.,  Dec.  3,  for  improving 
Section  E  of  Cincinnati-Chillicothe  Rd.  in  Hamilton  County. 

Ohio,  Columbus — Bids  will  be  receved  by  Clntiion  Cowen. 
State  Highway  Comr..  until  2  p.m.,  Dec.  3.  for  improving  Sec- 
tion F  of  Cincinnati-West  Union  Rd.   in  Hamilton  County. 

Ohio,  Columbus — Bids  will  be  received  by  Clinton  Cowen. 
State  Highway  Comr..  until  2  p.m..  Dec.  3.  for  improving  Sec- 
tion G,  Cincinnati-West  Union  Rd.  in  Hamilton  County. 

Ohio,  Columbus — Bids  will  be  received  by  Clinton  Cowen, 
State  Highway  Comr..  until  2  p.m..  Dec.  3.  for  improving 
Section    H    of    Cincinnati-Louisville    Rd.    in    Hamilton    County. 

Ohio,  Springfleld — (Official) — Bids  will  be  received  by  W. 
J.  Barrett.  City  Audi-.,  until  noon.  Dec.  13,  for  purchase  of 
$7,000    bonds   for   improving   East    Hight   St. 

Ohio,  Toledo — Bids  will  be  received  until  Nov.  30  by  County 
Commissioners  for   %  mile  of  water-bound  macadam  road. 

Ohio,  Youngsfown — (Official) — Bids  will  be  received  by  H. 
C.  Fox,  Clk..  Dir.  of  Pub.  Ser.,  until  noon.  Nov.  30,  for  paving 
Lincoln  Park  Drive  between  Shehy  and  Rigby  St. 

Ind..  Anderson — Bids  will  be  received  until  10  a.m..  Dec.  10. 
by  Commissioners  of  Madison  County,  for  12  gravel  roads  and 
nine  concrete  roads. 

Mieh.,  Charlotte — Following  streets  will  be  paved  by  order 
of  Citv  Council:  Cochran  St.  to  Grand  Trunk  passenger  sta- 
tion with  brick:  Washington  Ave.  from  Lawrence  Ave.  to 
Seminary  St.  with  cement  pavement;  McClure  St.  to  Michigan 
Central  and  Grand  Trunk  with  brick. 
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■wis.,  KpnoNhii  —  Kenosha  County  contemplates  an  ex- 
penditure  of   $65,S05   for   hishway    improvements   In    1910. 

VVIh..  Illiiiielnnder — County  Commissioners  plan  to  issue 
$200,000  bonds.     Proceeds  will  be  used  for  improving  roads  in 

Oneida  County. 

Mis..  AVn.MhImrii — City  plans  to  pave  Main  St. 

lown,  Atluulic — Atlantic  Commercial  Club  is  promotlnpr  the 
construction  of  a  road  from  Atlantic  to  city  limits.  Esti- 
mated  cost,   $12,000.     J.   B.   Jones  and  J.   D.   Goff.   Members  of 

t  '"in. 

lon-n,  MiMHOurl  Valley — Citizens  plan  to  pave  portion  of 
'i'liird.  Fourth.  Fifth,  Sixth,  Seventh,  Eiehth,  Ninth  and 
iiiitario  St.,  also  several  alleys. 

Minn.,  St.  Piiul — City  Council  plans  an  expenditure  of 
>i:!,333  for  paving  Grove  St.  with  creosote  blocks. 


N.   D.,  Farso 


-See  item  under  "Water  Works.' 


Mo.,  Fayette — A  road  from  Fayette  to  Glasgow  along 
old  Trails  Route,  about  12  miles,  will  be  constructed  by 
Howard    County. 

Mo..  Lebanon — Commissioners  of  Laclede  County  plan  to 
hold  election  to  vote  on  $250,000  bonds,  $200,000  of  which  will 
be  used  for  road  construction. 

-County  contemplates  40  miles  of  ma- 


road. 
Texarknna — See 


item    under    "Bridges." 


Tex.,  Crystal  City — Bonds  for  $40,000  voted  by  citizens  for 
road  improvements. 

r — Election  will  be  held  Dec.  11  to  vote  on  $75,- 
roads  in   Upshur  County,  Justice  Precinct  No.   7. 

Tex.,     Jnek.<ionvill 

bonds    for    improvini 
Nov.    4. 


Colo.,   Colorado   Springs — Countv   Commissioners   appropri- 
ated $125,000  for  road  and  bridge  work  in  1916. 

Idaho.    Idaho    Falls — City    Council    plans    to    pave    several 
streets.     Estimated  cost,  $15,000. 

Idaho,    Jerome — Citizens     of    Appleton     Highway     District 
voted   $25,000   bonds  for  highway  construction. 

\Vash.,  Seattle — See   item   under   "Miscellaneous." 


fr 


Oi 


■e.,  Portland — Citv   Council   plans   to  pave   East   Stark   St. 
East  Water  to  East  First  St. 


Calif.,  El  Centro — Bids  will  be  received  by  State  Highway 
Commission,  515  Forum  Bldg.,  San  Francisco,  until  Dec.  6.  for 
12  miles  of  concrete  highway  between  Dixieland  and  El 
Centro. 

Calif.,  Los  Aneeles — City  Council  plans  to  pave  64th  Ave. 
from  city  limits  to  Jleridiah  St. 

Calif.,  Mill  Valley — Board  of  Trustees  contemplate  an 
expenditure  of  $10,000  annually  for  improving  streets  for  a 
period  of  five  years. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Dorchester) — Bids  were  received  Nov.  16 
for  asphalt  or  bitulithic  pavement  in  (A)  Mendon  Park  from 
Upland  Ave.  to  Bourneside  St.;  (B)  Harwood  St.  from  Willi- 
wood  to  Lucerne  St.  as  follows:  (A)  D.  M.  Biggs  &  Co.. 
Dorchester,  asphalt.  $3,4S3,  Central  Construction  Co..  Boston, 
asphalt,  $5.52S;  J.  Dohertv.  Roxbury.  asphalt,  $5,566,  bitulithic, 
$5,577;  (B)  J.  Dohertv,  Roxbury.  asphalt,  $6,221,  bitulithic.  $6.- 
242-  D  M.  Biggs  &  Co.,  Dorchester,  asphalt.  $6,302;  M.  De  Mat- 
teo,     Roslindale,     asphalt,     $6,334,     bitulithic,     $6,355.       Noted 


No 


11. 


Mass.,  Boston — (Dorchester) — Bids  were  received  Nov.  16 
for  asphalt  or  bitulithic  pavement  in  Fernboro  St.  fiom 
Lawrence  Ave.  to  Intervale  St.  as  follows;  J.  Doherty,  Rox- 
bury, asphalt,  $4,301,  bitulithic,  $4,315;  M.  De  Matteo,  Roslin- 
dale. asphalt,  $4,41S,  bitulithic,  $4,433;  John  Kelly  Co.,  Rox- 
bury,   asphalt,    $4,334,    bitulithic    $4,519.      Noted    Nov.    11. 

Mass.,  Boston — (Grafton.  Upton)  —  Contracts  for  asphalt 
and  macadam  road  in  Grafton  and  Upton  awarded  to  PERINI 
CONSTRUCTION  CO.,  Ashland,   at  $48,104.      Noted  Oct.    28. 

Mass.,  Boston — (West  Roxbury) — Bids  were  received  Nov. 
16  for  asphalt  or  bitulithic  pavement  in  Kittredge  St.  from 
Corbell  to  Beach  St.  as  follows:  C.  J.  Jacobs  &  Co..  Roxbury. 
asphalt,  $4,747,  bitulithic.  $4,715;  M.  De  Matteo.  asphalt.  $4,753. 
bitulithic.  $4.S6S;  J.  Doherty,  Roxbury,  asphalt,  $4,S99,  bi- 
tulithic, $4,868.     Noted  Nov.   11. 

!V.  Y.,  Albany — (Official) — Contracts  awarded  tor  construct- 
ing roads  bv  State  Aid  as  follows:  Road  No.  1317.  Auburn- 
Weedsport  Cavuga  County,  S  miles:  BRAYER  BROS..  Au- 
burn. $123,709;  Road  No.  5.596,  Mayville  Village.  Erie  St., 
Chautauqua  Countv,  0.79  mile:  EDWARD  T.  BECK  &  CO.. 
Wareen  Penn..  $25.8000:  Road  No.  1,110,  Lerov-Brockport  Rd., 
Part  2.  Genesee,  Countv,  0.40  miles:  ATLANTA  CONSTRUC- 
TION CO..  Atlanta,  $13,010;  Road  No.  1.253.  Chaumont-Depau- 
ville,  Jefferson  County,  6.05  miles:  HENRY  BURGARD,  Buf- 
falo, $45,249:  Road  No.  512,  Akin-Johnstown.  Part  1.  Mont- 
gomery Countv,  4.59  miles:  ROUTLEY  &  SUMMERS.  Hunt- 
ington', Quebec,  $29,528;  Road  No.  5,558,  Oneida-Verona,  Oneida 
Countv,  4.69  miles:  J  G.  HAYES  CO.,  INC..  Rome.  $36,625; 
Road  "No  5  597,  Utica-Poland.  Part  3,  Oneida  County,  5.34 
miles-  ROUTLEY  &  SUMMERS,  Huntington,  Quebec,  $51,592; 
Road  No.  1.338,  Scotia-Saratoga  County  Line  Part  1,  Schenec- 
tadv    Countv.     4.22    miles.      Award    held.      Noted    Oct.    28    and 


N.  V„  IliifCnlo — Contracts  for  paving  various  streets 
awarded  as  follows:  Abbott  Rd.  and  Frontenac  and  Lynd- 
hurst  Ave.  to  GERMAN  IKJCK  ASPHALT  A.N'D  CEMENT  CO., 
D.  S.  Morgan  Bldg.,  BulTalo,  at  $15,710.  $10,990  and  $6,315 
respectively;  Spaulding  St.  to  CON.STANTI.NE  CONSTKUtN 
TION  CO..  at  $0,269;  Hubl>ell  Ave.,  to  ERIE  C;ONTRACTING 
CO.,  at  $6,385;  Sprcngcr  St.,   to  SPIRE  &   PRIOR,  at  $22,490. 

N.  Y..  New  York — (Borough  of  Queens) — (Omcial) — Bids 
were  received  Nov.  IS  for  fuinishing  and  delivering  to  Bureau 
of  Highways  3.000  cu.yd.  of  l)roken  stone  ,ind  screenings  of 
trap  rock  from  New  York  Trap  Rock  Co.,  at  $2.18  per  cu.yd., 
and  Haveistraw  Crushed  Stone  Co.,  at  $2.25  per  cu.yd.  Noted 
Nov.   11. 

N.  J.,  Stone  Harbor— FRANKLIN  ENGINEERING  CO., 
Philadelphia,  Penn.,  at  $30,086,  awarded  contract  tor  board- 
walk !it  Stone  H.arbor. 

Penn.,  ConnellMVllle — J.  I.  DICK,  Scottsdale,  at  about  $15,1 
000,  awarded  contract  for  paving  Washington  Ave.  and  East 
Apple   St. 

Penn.,  lireenMbure — (Offlcial) — Contracts  for  road  construc- 
tion awarded  as  follows:  Harrison  City  Export  Rd.  to  JOHN 
HERRMANN,  Latrobe,  at  $106,146,  and  Hecla-Hurst  Scliool 
House  Rd.  to  F.  T.  BYERS,  Mt.  Pleasant,  at  $23,841.  Noted 
Nov.   4. 

Del,,  Wilmington — (Offlcial) — Contract  for  improving  Phil- 
adelphia Turnpike  awarded  to  ALFRED  H.  McDOWELL, 
Marshallton,   Del.     Noted  Nov.  11. 

N.  C,  Ilryson  City — Commissioners  of  Swain  County  award- 
ed contract  for  roads  and  bridge;  to  WRIGHT  JOHNSTONE 
CONTRACTING  CO.,  Bryson  City.  About  $110,000  available 
for  this  purpose.     A.  S.  Patterson,  Chn.  of  Comrs. 


N.  C,   Newbern — 

ed  contract  for  ].'.  i; 
out   of   Newbern    t  > 
Va.,    and    the    BAKI: 
surfacing    with    Ta  i  \ 


sinners  of  Craven  County  award- 
nad  on  principal  highways  leading 
:  I :  CONSTRUCTTf>N  CO..  Norfolk, 
■'I.  CO.,  Philadelphia.  Penn.,  for 
•  nit'   chip    filler   4  >A    miles   of   road. 


No 


IS. 


Fla.,  Homestead — Contract  for  Ingraham  Highway  from 
Homestead  to  Cape  Sable  awarded  to  J.  B.  McCRARY  CO..  At- 
lanta,   Ga.,    at    $93,000. 

Fla„  Miami — R.  B.  Fickle,  at  $9,535,  awarded  contract  for 
preparing  streets  for  oil  pavement  and  FREEDLING  CON- 
STRUCTION CO..  at  $7,877,   for  applying  oil. 


Ohio.  Cineiiinati — Countv  Commissioners  awarded  contract 
to  WESLEY  T.^ULMAN,  Hazelwood,  at  $10,212,  for  improving 
Symmestown   Rd.  from  Conrey  Rd.  west  to  Lebanon  Pike. 

Ohio,  Fnclid — All  bids  received  Nov.  8  by  H.  S.  Dunlop, 
Village  Clk.,  Town  Hall,  for  improving  Chardon  Rd.  rejected. 
Noted  Oct.  14. 

Ohio,  Shawnee — Contract  for  completing  paved  road  be- 
tween New  Straitville  and  Shawnee  awarded  to  P.  J.  CON- 
NELL,  Cambridge  City,  Ind.,  at  $38,000. 

Ind.,  Iniliauapolis — (Offlcial) — Lowest  bids  received  by 
Board  of  Public  Worlds  for  paving  South  Capitol  Ave.  from 
Merrill  to  McCarthy  St.  were  from  County  Construction  Co., 
Indianapolis,  at  $6,530.  for  asphalt,  and  A.  D.  Bowen,  Indian- 
apolis, at  $6,800.   for  brick.     Noted  Oct.   28. 

Ind.,  Indianapolis — Contract  for  improving  36th  St.  award- 
ed to  JOHN  ARNOLD,  at  $4,100. 

Ind.,  New  Albany — (Offlcial) — Contract  for  road  in  New 
Albanv  Township  awarded  to  GAMES  &  JONES,  Louisville, 
Ky.,  at  $9,264. 

Mieh.,  Pontine — Bids  "were  received  for  completing  con- 
crete road  between  Kimble's  Corners  and  Birmingham  on  De- 
troit Rd.  from  J.  H.  Baker  &  Sons,  Port  Huron,  at  $62,588,  and 
R.  D.  Baker  &  Co.,  Detroit,  at  $62,090. 

Mich.,  St.  .loseph — County  Commissioners  awarded  con- 
tracts for  road  work  as  follows:  Pipestone  Rd.,  Section  1, 
Niles  Township,  15.092  lin.fl.:  R.  C.  ATKINSON,  Niles,  Mich., 
$1S,2S0  stone;  Pipestone  IM  .  s.  .  ii,>ns  H  and  G.  Berrien  Town- 
ship, 61,030  lin.ft.,  CH.\i:i.i:.^  'illoArAS.  St.  Joseph,  $73,560; 
Three  Oaks-Sawver,  Sf  '  i  n  i ',  '  hikaming  Township.  13,514 
lin.ft.,  C.  W.  BOYES,  Giiiiia  Kaiml.^,  $16,999;  Galien-Stevens- 
ville.  Section  F,  Galien  Township,  15,126  lin.ft..  D.  L.  VARING, 
Three  Oaks,  $18,175  for  stone;  Lake  Shore  Rd.,  Section  D.  I«ake 
and  Weesaw  Townships,  26,007  lin.ft..  FRANK  C.  TE.XCH, 
Crown  Point,  Ind.,  $33,500;  Lake  Shore  Rd.,  Section  F,  New 
Buffalo  Township.  12,770  lin.ft.,  B.  W.  BOYES.  Grand  Rapids, 
$17,495;  Watervliet  South  Haven  Rd.,  Section  1,  Watervliet 
Township,  10,441  lin.ft.,  P,aw  River,  Section  G  and  Territorial 
Rd..  Section  F,  37,845  lin.ft.,  W.  W.  McCRACKEN,  St.  Joseph. 
$53,260;  Niles  Rd.,  Sections  F,  E  and  D,  50,391  lin.ft..  FRED 
CUNNINGHAM.  Martinsville,  Ind.,  $82,725.  Noted  Oct.  7  and 
Nov.  4. 

Minn.,  Wayaiata — Contract  for  grading  road  through  Way- 
zata  awarded  to  McCULLOUGH  &  CHENEY,  at  $10,758.  Noted 
Nov.   18. 

Kan.,  Hutehinson — Contract  for  paving  Poplar  St.  between 
Ave.  A  and  Sherman  St.  with  brick  awarded  to  ST.\MEY  & 
MACKEY,  at  $1.73  per  sq.yd. 

Kan„  Wichita — Contract  for  eight  miles  of  sand  clay  road 
awarded  to  L.  J.  GILLETTE,  at  $5,660.     Noted  Sept.  9. 

Xeb.,  Lincoln — ABEL  &  ROBERTS,  at  $12,303,  awarded  con- 
tract   for   paving    several    streets    in    District  No.    312. 


Mo.,  Monett — Contract  for  oiled  macadam  paving  on  Fricco 
Ave.  awarded  to  M.  E.  GILLOZ,  70S  Euclid  Ave.,  Monett,  at 
$6,000. 
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Mo.,  SprinKflelil — Contract  for  paving  Boonville  St.  between 
Division  and  Pine  St.  and  for  two  ft.  on  either  side  of  rails  pf 
Springfield  Traction  Co.  awarded  to  PL.UMMER-ADAMS  CO.. 
it  about  $13,500. 

Tex,,  Floresville — Contract  for  constructing  roads  in  Pre- 
oinct  No.  4  awarded  to  BEXAR  CONSTRUCTION  CO.,  at 
?30.000. 

Tex.,  Jonrdanton'n — Contract  for  road  construction  in  At- 
awarded    to    A.    N.    DAWSON,    San   Antonio,    at 

Tex.,  LoniBVlen— OWENS  CONSTRUCTION  CO.,  Vicksburg. 
Miss.,  awarded  contract  by  Commissioners  of  Gregg  County 
for  35  miles  of  road. 

Tex.,  Steplienvllle — Contract  "or  improving  a  number  of 
roads  awarded  to  A.  N.  DAWSvjN,  San  Antonio.  Bonds  for 
$120,000  voted   for  this  purpose. 

Okla.,  Muskogee — Contrac'  for  constructing  gravel  roads 
awarded  to  WILLIAM  HEWETT.  About  $4,000  available  for 
this   purpose. 

Ariz.,  Yama — Contract  for  paving  approximately  17  miles 
of  highwav  with  warrenite  awarded  to  O.  &  C.  CONSTRUC- 
TION" CO.,    Fullerton,    at   about    $150,000. 

AVash..  Seattle — ROWAN  &  ANDERSON,  Transportation 
Bldg.,  at  $11,676,  awarded  contract  for  walks  on  Ferdinand  St. 

Calif.,  I.indsaT — Contract  for  paving  Hermosa  St.  awarded 
to  WORSWICK  PAVING  CO.,   Fresno.      Noted   Sept.    23. 

Calif.,  L,os  Angeles — Contract  for  improving  Western  Ave. 
from  Temple  St.  to  Fountain  Ave.  awarded  to  GEORGE  R. 
CURTIS,    at   $49,366. 

aue..  Montreal— SICILY  ASPHALTIC  PAVING  CO..  LTD.. 
fiO  St.  Viateur  St.,  E.,  Montreal,  awarded  contract  for  paving 
St.  Andre.  Panet  and  St.  Lawrence  St. 

Ont„  Brockvllle — Citv  will  lay  tarvia  pavement  on  a  num- 
ber of  streets  bv  dav  labor.  Estimated  cost,  $14,000.  G.  H. 
Bryson,  Engr.     Noted  Sept.  30. 

Ont„  Toronto — Contract  for  asphalt  paving  on  Condor  and 
Empress  St.  awarded  to  R.  C.  HARRIS,  Works  Comr.,  at 
$4,143. 

Ont„  Toronto— GR.A^NT  CONTRACTING  CO.,  at  $15,795. 
awarded  contract  for  brick  block  pavement  on  Coxwell  Ave., 
and  to  COMMISSIONER  OF  PUBLIC  WORKS,  at  $22,048,  for 
sheet  asphalt  on  portions  of  Bleecker  St.,  Elmwood  and 
Spring  Grove  Ave.,  also  a  portion 


of  Coxwell  Ave. 


INDl"STRI.\L     "WORKS 
Proposed   Work 

Mass,,  Lowell — Wamesit  Power  Co.  will  build  four-story, 
75xS5-ft.   factory   on   Crosby   St.      Estimated   cost,    $27,000. 

Mass.,  Springfield — Springfield  Street  Railway  has  had 
plans  prepared  tor  carhouse  and  shops  on  Hooker  St.  Esti- 
mated cost.  $175,000. 

Conn,,  Killingly — Plans  being  prepared  for  two-story,  152x 
172-ft.   building  for  Killingly   Manufacturing  Co. 

Conn.,  New  Haven — Plans  being  prepared  by  Frank  Elwood 
Brown.  Arch.,  for  three-story,  50xl3.';-ft.  plant  for  New  Haven 
Dairy  Co. 

N,  Y.,  Famiingdale — (Official) — Bids  will  be  received  until 
2  p.m.,  Dec.  3,  by  William  Wirth  Mills,  Secy.,  Bd.  of  Trustees, 
at  New  York  office  of  Dept.  of  Agriculture,  Room  1224,  Wool- 
worth  Bldg..  for  construction  work,  etc..  of  garage  at  New 
York  State  School  of  Agriculture.      (See   adv.) 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  bv  Mulliken  &  Moelier,  103  Park  Ave., 
Arch.,  for  six-storv  91.5xl00-ft.  garage  and  service  station 
at  67th  St.  near  West  End  Ave.  for  Hudson  Motor  Garage  of 
N.  Y.,  Inc.,  1S42  Broadway. 

X.  J..  Camden — Plans  being  prepared   by  Ballinger   &  Per- 
rott.   Arch.,   Philadelphia,    Penn.,    for    six-story,    91x274-ft.    and 
four-story,    76x233-ft.    additions    to    plant    of    Victor    Talking 
Machine  Co.,  Front  and  Market  St.,  Camden. 
Pi.  J..  Jer.Mey  City — Henry  Byrne   plans   to 
Mercer  St.  between  Fremont  and  Factory  St. 
$13,000. 

N.  J.,  Jer.sey   City — Great   .Atlantic    &    Pac 
te.nplates    building    factory    on    Warren    St. 
$110,000. 

N.  J.,  Newark — American  Gas  Accumulation  Co..  Philadel- 
phia, Penn.,  will  build  four  buildings  at  South  Newark.  Esti- 
mated   cost,    $300,000. 

N.  ,1.,  Perth  .*ml>ov — Nelson  &  Landsberg  will  build  plant. 
Estimated  cost,   $20,000. 

Penn,,  Harrisbnrg — Plans  being  prepared  by  C.  Harry  Kain, 
Arch..  Harrisburg,  for  flve-story  cigar  factory  on  State  St. 
for  T.  J.  Dunn  &  Co.,  New  York,  N.  Y.  Estimated  cost,  $40,000. 
Penn..  Kane — Aluminum  Co.  of  America,  Pittsburgh,  Penn.. 
has  taken  over  French  aluminum  plant  at  Kane  and  will 
improve  same. 

Penn,.  Philadelphia — Supplee  Alderney  Dairies  Co.  will 
build  threc-storv,  lOOxlOO-ft.  ice  cream  factory  at  3333  Lud- 
low St.     Charles"  H.  Casper,  Arch. 

Va..  Radford — John  H.  Heald  &  Co.,  Lynchburg,  Va.,  pur- 
chased site  at  Radford  and  will  build  extract  plant.  Esti- 
mated cost.   $150,000. 

Va;.  Richmond — Plans  prepared  by  David  L.  Davis  Co., 
Chicago,  111.,  for  five-story  cold  storage  plant  for  Richmond 
Cold   Storage   Co.     Estimated  cost,   $150,000. 

■\V.  Va,.  W'eirton — Phillips  Sheet  and  Tinplate  Co.  will  build 
addition  to  strip  steel  plant  at  Weirton.  Estimated  cost, 
$1,000,000.      B.    M.   Weir,   Vice-Pres. 

N,    C.    Charlotte — Plans    prepared    for    125x520-ft.    factory 

for   Climax   Spinning   Co.,   Belmont.      Estimated    cost,    $125,000. 

Ala..  Mobile — Benjamin  J.   Glazier  Realty  and   Engineering 

Co  .   Chicago,    111.,   contemplates   building   a    ship    building    and 

repair  plant   on   Blakeley   Island.     Estimated    cost,    $5,000,000. 


Tenn.,  Kinsport — New  York  capitalists  through  John  C. 
Herden,  Engr.,  have  selected  site  in  Kingsport  and  will  build 
dye  plant. 


Ohio.  Carthage — (Cincinnati  post  office) — Hess  Springs 
and  Axle  Co.  will  build  200x200-ft.  addition  to  plant  on  66th 
St.     Estimated  cost,   $60,000. 

Ohio,  Cleveland — Plans  prepared  by  G.  B.  Bohn,  Arch.,  1628 
Williamson  Bldg.,  for  three-story,  75xl20-ft.  addition  to  plant 
of  Federal  Knitting  Mills  Co.  at  Detroit  and  West  2Sth  St. 
Estimated  cost,  $40,000. 

Ohio.  Cleveland — Plans  prepared  by  W.  C.  Ferguson  Co., 
1900  Euclid  Ave.,  Cleveland,  for  two-story,  50x200-ft.  fac- 
tory at  East  131st  St.  for  Great  Lakes  Refining  Co. 

Ohio,  Cleveland — J.  McGrath  will  build  factory  at  7802 
Finney    Ave.      Estimated    cost,    $15,000. 

Ohio.  Cleveland — Overland  Automobile  Co.  will  build  gar- 
age and  service  building  at  East  66th  St.  and  Euclid  Ave. 
Estimated    cost,    $75,000. 

Ohio,  Cleveland — Sheets  Bros.  Elevator  Co.,  6529  Broad- 
way, will  build  50x200-ft.  grain  warehouse  at  East  131st  St. 
and    Erie   R.R. 

Ohio,  Cleveland — Preliminary  plans  being  prepared  by 
Mills,  Rhines,  Bellman  &  Nordhoff,  Arch.,  Ohio  Bldg.,  Toledo, 
for  three-story  service  station  and  garage  for  Willvs-Over- 
land  Co.     Estimated  cost,  $50,000. 

Ohio,  Dover — Dover  By-Products  Coke  Co.  will  build  coke 
plant  in   yards  of  Penn  Iron  and  Coal   Co. 

Ohio,  Limn — East  Iron  and  Machine  Co.  purchased  site  at 
Lima  and  will  build  factory. 

Ohio,  New  Philadelphia — Contract  will  be  awarded  about 
Dec.  1  for  plant  for  New  Philadelphia  Paving  Block  Co.  Esti- 
mated cost,  $130,000.  American  Clay  Machinery  Co.,  Bucyrus, 
Ohio,  Arch. 

Ohio,  Toungstown — Carnegie  Steel  Co.  will  build  three 
additional  open-hearth  furnaces  at  Ohio  Works.  Estimated 
cost,   $800,000. 

Ind.,  Gary — According  to  press  reports,  the  Indiana  Steel 
Co.  will  liuild  additions  to  local  plant.  Estimated  cost,  $7,. 
500,000. 

Mich.,  Bay  City — Kelton  Aurand  Manufacturing  Co.  plans 
to  build  56x240-ft.  plant  at  Bay  City. 

111.,  Chicago — American  Printing  Ink  Co.  will  build  two- 
story  addition  to  plant  at  401  North  Claremont  St.  Estimated 
cost,   $15,000.     S.   S.  Joy,  Arch. 

Ill,,  Chicago — Excelsior  Steel  Furnace  Co.  will  build  plantsj 
in   Goose   Island  Section.      Estimated   cost,   $200,000. 

Ill,,  Chicago — General  Chemical  Co.  will  build  one-story 
factory  at  123rd  St-  and  Carondelet  Ave.  Estimated  cost, 
$15,000.     "W.  G.  Uftende,  Arch. 

111.,  Chicago — Robert  Glendinning  will  build  one-story 
warehouse  at  2204  West  49th  St.  Estimated  cost,  $20,000, 
J.  L.  Carey,  Arch. 

III.,  Chicago — Gustav  Kurger  will  build  one-story  garage 
at  6321  Broadway.  Estimated  cost,  $17,500.  G.  T.  Dippell, 
Arch. 

III.,  Chicago — Morris  &  Co.  will  build  two-story  distilla- 
tion plant  at  4319  South  Ashland  Ave.  Estimated  cost.  $32,- 
000.     F.  A.  Fielder,  Arch. 

111.,  Chicago — Rinzie  Co.  will  build  garage  at  554  Diversey 
Blvd.      Estimated   cost,    $35,000.     J.  Alschlager   &   Son,   Arch. 

III.,  Chicago — C.  L.  Searle,  215  West  Ohio  St.,  will  build 
six-story  chemical  factory.  Estimated  cost,  $80,000.  C.  Hen- 
gela.  Arch. 

Ill,,  Chicago — Sure  Pure  Ice  Cream  Co.,  1800  Cornelia  Ave., 
will  build  one-story  addition  to  factory.  Estimated  cost, 
$15,000.     J.  J.  Kocher,  Arch. 

III,.  Lemont — Aluminum  Products  Co.  will  build  54x70-ft. 
steel   factory.      Estimated    cost,    $15,000. 

Wis.,  Manitowoc — (Official) — Bids  will  be  received  about 
Dec.  15  for  the  general  contract  for  five-story,  55x300-ft. 
factory     for     Aluminum     Goods     Manufacturing     Co.      Noted 
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Wis..  Milwaukee — .A,dvance  Engineering  Co.  will  build  one- 
storv,  150xl65-ft.  machine  shop  on  13th  St.  Estimated  cost, 
$25,000.     Herbst  &  Hufschmidt,  Arch. 

Wis.,  Milwaukee — Milwaukee  Auto  Engine  and  Supply  Co. 
will  build  two-story,  125xl32-ft.  factory  on  29th  St.  Herbst 
&    Hufschmidt,    Milwaukee,    Arch. 

Iowa,  Sioux  Citv — Plans  being  prepared  for  five-story  brick 
warehouse  for  William  Tackaberry  Co.,  205  Pearl  St.  Esti- 
mated cost,  $150,000.  Beuttler  &  Arnold,  Security  Bank  Bldg., 
Arch. 

Ark.,  Argcnta — McLean  Hardwood  Lumber  Co., 
Tenn.,  will  build  reinforced-concrete  plant.  t^-*-- 
$80,000. 

Ark,,  Little  Rock — It  is  reported  that  the  Arkadelphia  Mill- 
ing Co.  will  build  a  flour  mill.     Estimated  cost,  $250,000. 

Tex.,  Corpus  Christi — Corpus  Christi  Cold  Storage  Co.  con- 
templates building  a  plant.     Estimated  cost,  $50,000. 

Tex..  Dallas- Texas  Portland  Cement  Co.  will  improve  its 
plant  at  Dallas. 

Tex,.  Onalaska — According  to  press  reports  the  West  Lum- 
ber Co  will  rebuild  saw  mill  recently  destroyed  by  fire. 
Estimated  cost,   between   $150,000  and   $200,000. 

Tex..  Vl'ichita  Falls — Press  reports  state  that  Panhandle 
Refining  Co.  will  build  2,000-bbl  refining  plant  and  4-in.  pipe 
line  to  Burkburnett  oil   fields.      Estimated  cost,   $200,000. 

Colo,.    Denver — Denver    Union    Stock    Yards    Co.    will    build 
new    buildings,    improve    existing    buildings    and    bi 
arena.      Estimated  cost,   $50,000. 
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(olo.,  Uciivor— Plans  being  prepared  by  H.  A.  Merrick, 
c  lucago.  III.  for  flve-story,  120xl20-ft.  packing  plant  for 
I  uloraclo  racking  and  Provision  Co.  Estimated  cost,  $200,- 
iiiMi.     Noted  Nov.  4. 

Colo.,  PrnroNe — It  is  reported  that  Beaver,  Penrose  & 
Northern  Uailway  Co.  will  build  shops  and  rouiulhouso.  C.  G. 
\V  lilt  lock,  Engr.-in-charge. 

Colo.,  Pueblo — Bids  will  be  received  about  Pec.  1  for  pack- 
ing plant  for  Nuckolls  Packing  Co.  Estimated  cost,  ?2GO,000. 
Harvey    Nuckolls,    Pres,      Noted    Sept.    30. 

Idiilio,  Nnnipa — Oregon  Short  Line  R.R.  plans  to  build 
roundhouse  Estimated  cost,  $25,000.  Carl  Stradley,  Salt 
Lake  City,  Utah,  Ch.   Engr. 

AVnsh..  Seattle — American  Nitrogen  Products  Co.  contem- 
plates building  plant.     Estimated  cost.   $50,000. 

Wu»h.,  Tncoina — Oregon-Washington  Railroad  and  Navi. 
t;ation  Co.  and  Glacier  Pish  Co.  will  build  plant.  Estimated 
rost,    $15,000. 

Ore.,  Bilker — Oregon  Lumber  Co.  will  Install  four  dry 
kilns.      Estimated  cost,   $15,000. 

■  Ciillf.,  I.OS  .\nKeleN — Plans  prepared  by  Albert  C.  Martin. 
Arch.,  Los  Angeles,  for  seven-story,  100xll5-ft.  addition  to 
furniture   factory   of   Peck   &   Hills,   Alpine   and   San   Fernando 

Ont.,  Toronto — Farmers  Dairy  Co.  will  build  three-story 
reinforced-concrete  building  at  Walmer  Rd.  and  Bridgman  St. 
Estimated  cost,  $50,000. 

B.  C,  Alert  Bay — British  Columbia  Packers'  Association, 
Granville  St.,  Vancouver,  will  build  cannery  at  Alert  Bay. 
Estimated   cost,    $20,000. 

Bids  In  and  Coutrnets  AMnrdeil 

Vt.,  (lueeliee — Quechee  Mills  awarded  contract  to  J.  H. 
MENDELL  CO.,  Manchester.  N.  H.,  for  three-story,  75x9S-ft. 
brick  mill.  Estimated  cost,  $25,000. 

Mass.,  Frnniint^liam — Contract  for  preliminary  work  in 
connection  with  construction  of  factory  for  London  Syndicate 
awarded     to    McNALLY     BUILDING    CO.,    Gardner. 

Mas.i«.,  Sprinefleld — Willys-Overland  Co.  awarded  contract 
to  FRED  T.  LEY  &  CO.  for  four-story,  75x230-ft.  reinforced- 
concrete  garage. 

R.  I.,  Pawtueket — George  A.  Cummings  awarded  contract 
to  DAVID  W.  LATMORE  for  two-story,  49xl36-ft.  brick  laun- 
dry on  Pawtucket  Ave.  Estimated  cost,  $25,000.  Noted 
Oct.    28. 

Conn.,  Merlden — New  England  Westinghouse  Co.  awarded 
contract  to  H.  WALES  LINES  CO.  for  two  one-story,  S0x200-tt. 
and  SOxlOO-ft.   brick  and   ^^teel    factories. 

Conn.,  New  Haven — (  F\iir  Haven) — National  Folding  Box 
Paper  Co.  awarded  general  ouiitract  tor  one-,  two-  and  three- 
story,  222x350-ft.  factory  addition  to  C.  W.  MURDOCK.  Noted 
Oct.   21. 

N.  Y.,  ButVnlo — J.  P.  Devine  Co.  awarded  general  contract 
to  JOHN  W.  COWPER  CO.,  Fidelity  Bldg.,  for  two-story,  60x 
200-ft.    addition    to    factory    at    Clinton    St.    and    Erie    R.R. 

y.  v.,  Klniira — itorrow  Manufacturing  Co.  awarded  gen- 
eral contract  to  COMPTO.nJ  REAL  ESTATE  CO.  for  one-storv, 
120x740-ft.   tannery.      Estimated  cost,  $100,000.     Noted  Nov.   IS. 

IV.  Y.,  .Ianie.sto\vu — Watson  Manufacturing  Co.  awarded 
general  contract  for  60xl20-tt.  addition  to  JAMESTOWN 
CONSTRUCTION    CO.      Estimated    cost,    $20,000. 

N.  \.,  Lincoln  Park — General  Railway  Signal  Co.  awarded 
general  contract  to  JOHN  W.  COWPER  CO.,  Buffalo,  for  one- 
story,    120xl40-ft.    addition    to    plant.      Estimated    cost,    $80,000. 

N.  Y'.,  Xew  York — (Borough  of  Brooklyn)  —  (OfBcial)  — 
American  Tobacco  Co.,  Ill  Fifth  Ave.,  awarded  contract  for 
flve-story,  200x300-ft.  brick  factory  at  Sanford  St.  and  Nos- 
trand  Ave.,  to  WELLS  BROS.,  366  Fifth  Ave.  Estimated  cost. 
$750,000.     Noted  Nov.  4. 

.N.  Y'.,  New  Y"ork — (Borough  of  Manhattan)  —  (Ofhcial)  — 
Consolidated  Gas  Co.,  4  Irving  Pi.,  awarded  contract  to 
STAND.\RD  CONCRETE  STEEL  CO.,  413  East  31st  St.,  for 
alterations  to  storage  building  at  438  West  ISth  St.  Esti- 
mated cost,  $20,000.     Noted  Oct.  2S. 

IV.  Y'.,  New  York — (Borough  of  Queens) — (Official)  — 
American  Druggists'  Syndicate  awarded  contract  to  CRAMP 
&  CO..  25  East  26th  St.,  New  York,  for  four-story,  175xl75-ft. 
warehouse  and  factory  at  Borden  and  Van  Alst  Ave.  Esti- 
mated  cost,    .?125,000.      Noted   Sept.   30. 

IV.  Y".,  Syracuse — Brown,  Lipe  &  Chapin  Co.  awarded  con- 
tract to  W.  J.  BURNS  CO.  for  six-story,  75xl50-ft.  addition  at 
Marcellus,  Seneca  and  West  Payette  St.  Estimated  cost, 
$100,000. 

>'.  Y'.,  Utioa — L'tica  Motor  Car  Co.  awarded  contract  to  R. 
RICHARDS  &  SONS  for  garage.     Estimated  cost,  $20,000. 

IV.  J.,  Xew  Brun.swick — (Official) — Howe  Rubber  Co. 
awarded  contract  to  TURNER  CONSTRUCTION  CO.,  11  Broad- 
way. New  York,  N.  Y.,  for  three-story.  76x250-ft.  reinforced- 
concrete  factory  at  Fulton  and  Codwise  Ave. 

N.  J.,  Perth  Amitoy — (Official) — United  Lead  Co.  awarded 
contract  for  62x62-ft.  carpenter  shop  to  TURNER  CON- 
STRUCTION CO.,   11   Broadway,  New  York,  N.   Y. 

Penn.,  BIrdslioro — Birdsboro  Steel  Foundry  and  Machine  Co. 
awarded  contract  for  60x240-ft.  building  to  serve  as  roll  foun- 
dry to  L.  H.  FOCHT,  Reading.  Penn. 

Penn.,  Pliiladelpliin — Julius  Gebaur  awarded  contract  for 
one-story,  100xl55-ft.  woolen  mill  on  Frankford  St.  to  KIRBY 
BUILDING  CO.      Estimated  cost.   $18,000. 

Penn.,  Philadelphia — Philadelphia  Tapestry  Mills  awarded 
contract  for  flve-story,  16x234-ft.  reinforced-concrete  build- 
ing at  Westmoreland  and  Masther  St.  to  WILLIAM  STEELE  & 
SONS  CO.,   Philadelphia,  at   $120,000.      Noted  Nov.   11. 

Penn.,  Pottstown — (Official) — Bids  have  been  received  for 
three-story,  brick  and  steel  plant  for  National  Rubber  Co., 
Pottstown,  Penn.  Estimated  cost.  $100,000.  M.  N.  Schoe- 
maker.    512  Union    Bldg..   Newark,  N.   J.,  Arch. 
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Tenn..  \nNhvlIle — Contract  for  reinforced-concrete  g 
1-^^JI\:'  I!>o."lway  for  C.  M.  Ferriss.  Trustee.  award( 
FO.STER   &   CHEIGHTON   CO.      Estimated  cost,   $16,000. 

Tenn..  NaNhville — Contract  awarded  to  FOSTER  & 
CRI'.,IGHTON  CO.  for  reinforced-concrete  garage  for  J  B 
Palmer.     Estimated  cost,  $75,000.     Noted   Nov.  IS. 

Ohio,  AHhtnbula — Cleveland  Ford  Tire  Co.  awarded  contract 
for  two-story,  73xl50-ft.  plant  to  E.  J.  INMAN.  Estlmateu 
cost.    $22,500. 

Ohio,  Cleveland — Contract  for  addition  to  plant  of  Brown 
Carriage  and  Auto  Co.,  East  32nd  and  Superior  St.,  awarded 
to  SAMUEI^  AUSTIN  &  SONS  CONSTRUCTION  CO.,  14230 
Euclid  Ave.,  Cleveland.      Estimated  cost,  $10,000. 

Ohio,  Cleveland — Contract  for  factory  at  2237  Chester  Ave. 
for  H.  F.  Neighbors,  to  be  occupied  by  Willard  Storage  Bat- 
tery Co.,  awarded  to  WILLIAM  DUNBAR  CO.,  8209  Cedar  Ave.. 
Cleveland.     Estimated  cost,  $15,000. 

Ohio,  Cleveland — Contract  for  factory  at  East  49th  and 
Superior  Ave.  for  Steel  Socket  Shaft  End  Co.  awarded  to 
GEORGE  A.  RUTHERFORD  CO.,  2 ICO  East  ISth  St.,  Cleveland. 

Ohio,  Cleveland — E.  T.  Tinnerman  Realty  Co.  awarded  con- 
tract to  SL.\TMYER  *  SONS  CtJN.STRUCTION  CO.,  203  Lake- 
side Ave.,  Cleveland,  for  factory  at  2868  Detroit  Ave.  Esti- 
mated cost,  $25,000. 

Ohio,  Columbus — (Ofl^cial) — Contract  for  two-story  shop 
building  for  Ohio  State  University  awarded  to  DAWSON 
CONSTRUCTION    CO.,    Pittsburgh,    at    $85,000.      Noted    Oct.    28. 

Ohio,  Warren — Trumbull  Steel  Co.  awarded  contract  for 
enlarging  tinplate  and  sheet  plant  to  RITER-CONLEY 
MANUFACTURING  CO.      Noted  Oct.   21. 

Ind.,  Gary — .American  Sheet  and  Tin  Plate  Co.  awarded  cl^n- 
tract  for  grading  and  excavating  for  third  unit  of  plant  to 
A.  P.  HARTIGAN  &  CO.,   East  Chicago,   Ind.     Noted  Oct.   21. 

Mich.,  Muskeeon — Brunswick-Balke  Coliender  Co.  awarded 
contract  to  BUCK  &  MULLEN  for  three-story,  90xl20-ft. 
addition   to  plant. 

III.,  ChienKO — J.  J.  Badenoch  Co.  awarded  contract  to 
SUMMER  SOLLITT  CO.  for  six-story  warehouse  at  1604  South 
Robey  St.     Estimated  cost,   $30,000. 

HI.,  Chicago— Contract  awarded  to  UNION  CONSTRUCTION 
CO.  for  six-story  factory  at  357  West  Erie  St.  for  J.  A.  Chap- 
man  and  J.    F.   Stone.      Estimated   cost,   $40,000. 

III.,  Chieaco— Contract  awarded  to  J.  W.  SNYDER  CO. 
for  two-story  machine  shop  at  3213  Shields  Ave.  for  McDon- 
ald Machine  Co.      Estimated  cost,  $40,000. 

AVis.,  Manitowoc — (Official) — .-Muminum  Goods  Manufactur- 
ing Co.  awarded  contract  for  steel  work  on  five-story  factory 
to  WORDEN-ALLEN  CO.,  Milwaukee.     Noted  Nov.    11. 

Wis.,  Milwaukee — Phoenix  Printing  Co.,  Chicago  and  Jack- 
son St..  awarded  contract  for  excavation,  mason  and  concrete 
work  to  P.AUL  RIESENS'  SONS  CO.,  electrical  work  to  REUSS 
&   BEYER   ELECTRICAL  CO.      Noted   Oct.    14. 

Iowa,  Cedar  Rapids — General  contract  for  one-storv  brick 
and  stone  garage  for  C.  J.  Novack.  1035  South  Second  St., 
awarded  to  LOOMIS  BROS.,  Kimball  Bldg.  Estimated  cost. 
$18,000. 

Mo.,  Hannibal — Waters  Pierce  Oil  Co.  awarded  general 
contract  to  L.  M.  HAGER  for  warehouse,  tanks  and  office 
building,  brick  work  and  concrete  foundation  to  G.  W.  WIL- 
LIAMS. 

RIo.,  North  Kansas  City — General  contract  awarded  to 
R.  F.  WILSON  &  CO..  Chicago,  111.,  for  can  factory  at  14th 
and  Campbell  St.     Estimated  cost,  $200,000. 

Mo..  St.  Louis — Contract  for  two-story  factory  at  4200 
Laclede  St.  for  Luyties  Pharmacy  Co.  awarded  to  GAMBLE 
CONSTRUCTION   CO.      Estimated   cost,    $29,000. 

Colo.,  Trinidad — Swift  &  Co.  awarded  contract  to  J.  B. 
TULLEY,  215  West  Adams  St.,  Pueblo,  Colo.,  for  storage  house. 
Noted  Sept.   16. 

Calif.,  San  Pedro — Merchants  Realty  and  Investment  Co., 
Van  Nuys  Bldg.,  at  $117,138  submitted  lowest  bid  for  seven- 
story  reinforced-concrete  warehouse  for  Harbor  Commis- 
sioners. 

FEDERAL   GOVERNMENT   WORK 

Proposed    "Work 

Maine,  Portland — Buoys — .Bids  will  be  received  by  Light 
House  Inspector,  Portland,  until  2  p.m.,  Nov.  29,  for  furnishing 
275    spruce    spar    buoys. 

Conn.,  Seymour — Post  Office  —  Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  28,  for  U.  S.  post  office  at  Sey- 
mour. 

Penn..  Rids^vay — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wiish- 
ington,  D.  C,  until  3  p.m.,  Dec.  30,  for  U.  S.  post  office  at 
Ridgway. 

D.  C,  Washlneton — Building — Bids  will  be  received  at  of- 
fice of  Commissioners  of  District  of  Columbia.  Room  509, 
District  Bldg.,  until  2  p.m.,  Nov.  30,  for  constructing  an  addi- 
tion   and    altering    Powell    School    Building    No.    157. 

D.  C,  W'ashluKton — Sewer  Work — Bids  will  be  received  at 
office  of  Commissioners  of  District  of  Columbia,  Room  509. 
District  Bldg..  until  2  p.m.,  Nov.  29,  for  sewer  work  in  Dis- 
trict  of   Columbia. 

Va.,  Norfolk — Coal — Bids  will  be  received  at  U.  S.  Engineer 
Office,  Custom  House,  until  noon,  Dec.  20.  for  furnishing  about 
3,000  tons  of  bituminous  coal.      (See  adv.) 

Fla.,  St.  Petersbure — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept..  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  30,  for  U.  S.  post  office  at  St. 
Petersburg. 
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Tex.,  (inlvcNton — Court  House — Bids  will  be  received  by 
James  A.  Wctmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  30,  for  remodeling  of  U.  S 
courthouse   at   Galveston.      (See  adv.) 

Cnlif.,  Ft  Maxoii — Building — Bids  will  be  received  at  Office 
of  Constructing  Quartermaster.  Ft.  Mason,  until  Nov.  24.  for 
addition  to  nurses'  dormitory,  Letternian  General  Hospital. 

Hnnaii,  Penrl  Harbor — Marine  Railway — Date  for  receiv- 
ing bids  tor  marine  railway  at  naval  station  extended  to  Dec. 
IS.     Noted   Oct.   21. 

nlilH  111  iinil  ContTiictM  .VwariltMl 
\'.  Y.,  Salaninnra — Post  Office — Bids  were  received  Nov.  12 
for  U.  S.  post  offlcc  at  Salamanca  (a)  limestone,  (b)  sandstone, 
as  follows:  Durolithic  Co.,  Buffalo,  (a)  $54,180.  (b)  $54,B00- 
Westchester  Engineering  Co.,  White  Plains,  (a)  $56,756  (b) 
$5S.S00;  King  Lumber  Co.,  Charlottesville,  Va.,  (a)  $58,000  (b) 
$59,000.     Noted  Oct.  7.  /  ■>     ,       ,   k    ) 

Mil.,  Inillnii  Head — Building — Contract  for  magazine  build- 
ing at  naval  proving  ground.  Indian  Head,  awarded  to  J.  L. 
KoniNSON  CON.STRUCTION  CO..  at  .?7,015.     Noted  Nov.  4. 

D.  C,  M'aNhinKton — Engine  House — Contract  for  construct- 
ing Engine  House  No.  28  awarded  to  JAMES  L.  MARSHALL, 
Washington,    D.   C.    at   $22,300.      Noted   Oct.    21. 

I).  C.  WaNhiiiKton — Power  Plant  — Bids  were  received  Nov. 
li  tor  central  heating  and  power  .Section  A,  construction  of 
buildings:  B.  turbo-alternators,  turbo  exciters,  etc.;  C,  con- 
densing equipment:  D,  boilers;  E,  mechanical  stokers;  F, 
pumps;  G,  piping;  H.  feed  water  heaters;  I,  cables  and  trans- 
formers for  power  house;  J,  electric  crane;  K,  coal  and  ash 
handling  machinery:  L,  lead  covered  cables;  M,  substation, 
switching  gear  and  wiring;  N.  substation  converters  and 
transformers;  O,  construction  of  pipe  tunnels;  P.  pipe  con- 
nections at  substations;  Q,  changes  and  alterations,  as  fol- 
lows: Section  A  to  Q.  George  T.  Kellev,  Yonkers,  N.  Y., 
$1,788,000:  W.  G.  Cornell  Co..  Washington.  $1,698,500:  P.  J. 
Carlin  Construction  Co..  New  York.  N.  Y.,  $2,160,000.  al- 
terations, $2,090,000:  section  B.  I.  M.  N..  Hanlev-Casev  Co., 
$289,000;  Westinghouse  Electric  and  Mfg.  Co.,  $282,911;"  Wil- 
liam Dall,  $289,000.     Noted  Sept.  2. 

p.  C,  W'aMhinicton — Pumping  Unit — Contract  for  one  steam 
turbine  driven  centrifugal  pumping  unit  awarded  to  DE 
LAVAL  STEAM  TURBINE  CO.,  Trenton,  N.  J.,  at  $15,633. 
Noted  Sept.   23  and  Oct.   21. 

D.  C,  AVashinston — Sewers — Contract  for  ISth  St.  and  Con- 
necticut Ave.  sewers  awarded  to  WARREN  P.  BRENIZER  CO., 
Washington;  Benning  Rd.  sewer  main  to  GEORGE  HYMAN, 
Washington.      Noted    Oct.    21. 

W.  Va.,  Huntington — Post  Office — Bids  were  received  Sept. 
IG  for  U.  S.  post  office  at  Huntington  as  follows:  King 
Lumber  Co.,  Charlottesville,  Va..  $121,800;  Norcross  Bros.  Co., 
Worcester,  Mass..  $123,790;  Boyle-Robertson  Construction  Co., 
Washington,   D.   C,    $124,975.      Noted  Oct.   14. 

S.   r..  Cliarleston — Cranes — Bids   were   received   Nov.    20   for 

furnishing  two  jib  cranes  for  shipbuilding  wavs  at  Charleston 

as  follows:     Heyle  &  Paterson,  Inc.,  Pittsburgh,  Penn.,  $24,200; 

■  .McMyler  Interstate  Co.,  Bedford.  Ohio,  $23,490;  Terrv  &  Tench, 

.New   York.   N.   Y.,    $25,230.      Noted   Oct.    14, 

Ohio,  Elyria — Post  Office — Bids  were  received  Nov.  19  for 
U.  S.  post  office  at  Elyria.  (a)  limestone,  (b)  sandstone,  as  fol- 
lows: John  G.  Unkefer  &  Co..  Minerva,  (a)  $75,231,  (b)  $78,- 
481;  Charles  ^V.  Gindele  &  Co.,  Chicago,  111.,  (a)  $78,400.  (b) 
$82,400;  William  H.  Fissell  &  Co.,  New  York,  N.  Y.,  (a)  $79,800, 
(b)    $81,900.      Noted   Oct.    14. 

Idaho,  Boi.se — Post  Office —  Bids  were  received  Nov.  18  for 
addition  to  U.  S.  post  ofttce  at  Boise  as  follows:  Welch  Bros. 
&  Hannaman.  Gridley,  Calif..  $41,874;  R.  E.  Campbell,  Salt 
Lake  City,  Utah,  $44,687;  Frank  M.  Weakley.  Portsmouth,  Va.. 
$45,333.      Noted    Oct.    14. 

C.VI«.\LS,    DITCHES    AXD    IRRIG.VTIO.M 
Proposed    AVork 

N.  Y.,  New  Yorit — (Borough  of  Manhattan) — Drainage — 
State  Board  of  Health  estimates  cost  of  draining  all  swamp 
land  in  New  York  City,  38,500  acres,  to  exterminate  mosqu- 
itoes,   at    $385,000. 

III.,  Chieaco — Waterway — The  waterway  project  which  is 
planned  to  connect  Chicago  with  Mississippi  River  will  be 
under  the  supervision  of  the  state  and  not  the  citv  as  was 
mentioned  in  the  issue  of  Nov.  11. 

lov 
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Kan.,  Topelca — (Official) — Drainage — We  have  been  ad- 
vi.<ied  that  the  surveys  which  are  being  made  of  North  Topeka 
Drainage  District  are  for  record  in  case  of  flood.  No  contract 
contemplated  now.     Noted  Nov.  11. 

Nell.,  Bayard — Irrigation — Bids  will  be  received  until  1:30 
p.m.,  Dec.  7.  by  Catherine  Roljerts,  Secv.  Short  Line  Irriga- 
tion  District,    for  purchase   of  $15,582   bonds   for  irrigation. 

Neh.,  Tel<amnh — (Official) — Drainage — Bids  will  be  re- 
ceived until  noon,  Dec.  IS,  for  three  concrete  culverts  for 
Burt-Washington  drainage  district  near  Telcamah,  Towl 
Engineering  Co.,  1122  City  National  Bank  BIdg.,  Omaha,  Engr. 

Ark.,  Mnrion — (Official) — Ditches — Bids  will  be  received 
until  Dec.  10  by  Board  of  Commissioners  of  Drainage  District 
No.  7.  Crittenden  County,  for  44  miles  of  ditches  requiring 
about  1.800,000  cu.yd.  excavation.  Morgan  Engineering  Co., 
Memphis,  Tenn.,  Engr. 

Tex.,  .\nahiiao — Irrigation  Improvements — Election  will 
soon  be  held  by  Trinity  River  Irrigation  District  to  vote  on 
530.000  bonds  for  repairing  bulkhead  across  Turtle  Bay. 

Tex.,  CorpuH  Chrlxtl — Reclamation — Nueces  County  Com- 
missioners sold  $157,000  bonds  for  reclamation  of  80,000  acres. 
Bids  will  soon  be  received. 

Tex.,  Laredo — Irrigation — Max  Deutz  will  install  irrigation 
pumping  plant. 


<-„  ,^^\Z  ,  K  .^«!"nes— Irrigation  -Leon  Springs  Irrigation 
Co.  plans  to  build  reservoir  and  install  pumping  plant  to  irri- 
gate 3,017  acres  in  Leon  Springs  \-alley.  b  i    <t  ii.  to  iiii 

Tex.,  Marfa— Irrigation  — White  Elephant  Irrigation  Co 
plans  to  build  water  storage  reservoir  of  5,333.660  cu.ft.  and 
install  pumping  plant  for  irrigating  200  acres  of  land. 

Okla.,  Bartlesville— Ditch— Citizens  of  Washington  County 
contemplate  building  drainage  ditch  along  Canev  River  Es- 
timated  cost,    $200,000.     A.   M.   Wheeler,   Chn.   of  Comr. 

T3^?i'"'"V  *■/"'"'  J.unp^on—l'-iigation— Press  Reports  state  that 
Redlands   Irrigation   Co.   will   extend   irrigation    system.      Esti- 
mated   cost,    $200,000.      L.    Bartlett,    Denvir,    Mgr. 
RvJ^'  IVi'i  ''*•.,?""•■»«••— Iri-i&ation  —  M.    Fishback    and     Smith 
?ost!'$¥oooO  '  irrigation   project.     Estimated 

Wash.,  North  Yakima — Canal — Selah  Maxee  Canal  Co.  will 
improve  3,000  ft.  of  its  canal.     Estimated  cost.  $10,000. 

Mo, "'"*'»''•'  ''""•■•»"'"— 5V''^^S'"S-— Oregon-Washington  R.R.  and 
Navigation  Co.  and  Glacier  Fish  Co.  will  dredge  channel  in 
middle   waterway.      Estimated   cost,    $125,000. 

Ore.,  Salem— Irrigation— B.  Lewis,  State  Engr.,  approved 
application  of  Wesley  B.  Sherman,  Grants  Pass,  for  irrigation 
!?osr'^$l  000*000^^^   Creek   to   irrigate    20,000   acres.      Estimated 

Ore.,  Salem — Reclamation — Surveys  completed  by  Guv  Hart 
Drainage  Engr.  of  U.  S.  Dept.  of  Agriculture,  for  reclamation 
of    7.J    miles    on    French    Prairie    Drainage   District    from   Lake 


Bids  In  and   Contraets  .\warded 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
rJ„'''Jf'"^ — ^'°®  have  been  received  from  H.  G.  Packard  Co.. 
iP„  .^r^*'"'^'^''  S'-  '^t  '^O-SS  per  cu.yd.,  and  Wilfred  E.  Potter, 
$0,94%  per  cu.yd.  for  dredging  Gowanus  Canal  from  its  Head 
to  Hamilton   .■^ve.,    6000   cu.yd. 

N.  Y..  New  York- (Borough  of  Manhattan)  — (Official)  — 
S!l?5?,'/!^fK^  ?.?."''''l''L  ,^n^/^"'<=''  '°  MORRIS  &  CUMMINGS 
DREDGING  CO..  at  $0.12i/2  per  cu.yd.,  for  dredging  in  Borough 
of   Manhattan    under   Contract    No.    1482.      Noted    Nov.    18. 

Mieh.,  St.  Johns — Drainage — Louis  S.  Green.  County  Drain- 
age Com.,  awarded  contract  to  WOOLMAN  CONSTRUCTION 
CO.,  .Sandusky,  for  Cox  Drain  in  Essex  Township. 
*  V"^T','j,;??^?;T''^''^'"^Se — Drainage  Board  awarded  contract 
to.  A.  GUTHRIE  C&  CO.,  St.  Paul,  Minn.,  at  $1,600,000  for  two 
miles   of  Chicago   Drainage    Canal.      Noted   Nov.    11. 

Iowa,  Clarinda — Ditch  —  Contract  for  ditch  in  Nodawav 
Drainage  District.  Taylor  County,  awarded  to  O  p  HERRICK 
Estimated    cost,    $15,500. 

Iowa,  Mason  City — Drainage — Contract  for  drainage  pro- 
ject awarded   to  WALTER  H.  ANDERSON. 

Iowa,  Sioux  City — Ditch — Contract  for  Upper  Wolf  Creek 
Ditch,  154,000  yd.  excavation,  awarded  to  MURPHY  &  HUPP 
Hornick,   Iowa,  at   $0,081/2    per  cu.yd. 

Minn.,  Marshal! — Ditches — County  Commissioners  awarded 
contracts  for  County  Ditches  No.  17.  18  and  19  to  TRACY  CE- 
MENT CO.,  Tracy,  $7,100  A.  HENRIKSEN,  Askov,  $16  400 
MARSHALL  TILE  AND  SIDEWALK  CO.,  Marshall,  $10,254 
respectively. 

.\rk.,  Knohel — (Official) — Ditch — Northern  Construction 
Co.,  Elkhart,  Ind.,  submitted  lowest  bid  for  52.75  miles  of 
ditches  and   3.25  miles  of  levees. 


Idaho.  St.  Maries — Drainage — Contract  for  four-mile  dvke 
from  Hell's  Guich  to  Chatcolet.  Idaho,  and  for  reclaiming  and 
draining  1.000  acres  awarded  to  CARSCALLEN  BROS.,  Coeur 
d'Alena,   Idaho.      Estimated   cost,   $17,000. 

MISCELLANEOUS 
Proposed   Work 
Maine,    Lewlston — Fire   Alarm    System — City  Board   of  Fire 

Commissioners  contemplates  installing  automatic  fire  alarm 
system. 

Mass.,  Brookhaven — Race  Track — Citizens  contemplate 
building  racetrack  and  grandstand.  J.  S.  Kimberlin,  Jackson, 
Miss.,    interested. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Frogs  and  Switches — Bids  will  be  received  until  12:15  p.m., 
Dec.  7,  by  Public  Service  Commission  of  First  District  for 
supply  of  special  work,  Order  No.  fi,  for  use  in  construction  of 
rapid  transit  railroads,  frogs  and  switches  for  Lexington  Ave. 
line. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Station — Public  Service  Commission  of  First  District  ordered 
Interborough  Rapid  Transit  Co.  to  build  and  maintain  new 
'ocal  station  on  Sixth  and  Ninth  Ave.  Elevated  lines  in 
leighborhood   of   150th   St. 

N.  J.,  Atlantie  City — Speedway — City  Commissioners  ap- 
proved projected  Abseeom-Atlantic  City  Speedway,  four  miles 
long.     Estimated  cost,  $250,000.     State  will  pay  $80,000  of  cost. 

Penn.,  Pliiladelphia — Pier  Superstructure — Plans  and 
specifications  for  the  proposed  McKean  St.  pier  superstruc- 
tures, bids  for  whicli  are  to  be  received  until  noon,  Dec.  6, 
are  on  file  at  our  New  York  office.  (See  adv.  in  issues  of 
Nov.   11   and   18.) 

Fla.,  Lakeland — Addition  to  Fire  System — See  item  under 
"Water- Works." 

Tenn.,  Mempliis — Dock — Standard  Oil  Co.  contemplates 
building   dock    at    West    Memphis. 

Ohio,  .\kron — Elimination  of  Grade  Crossing — Plans  pre- 
pared for  elimination  of  grade  crossing  at  Forst  St.  Citv 
portion  of  cost.  $25,000;  railroad's,  $75,000. 

Oliio,  Cleveland — Pier — Bids  will  be  received  until  noon, 
Dec.  2,  by  Commissioner  of  Purchase  and  Supplies,  City  Hail, 
for   repair   to   pier   protections. 

Ohio,  Clevelanil — Subway — City  of  Cleveland  and  Cuyahoga 
County  Commissioners  plan  to  build  subway  from  New  High 
Level  Bridge  to  Public  Square.  Estimated  cost.  $3,000,000. 
Noted  Aug.  19. 
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Ohio,  I'levoliiiitl — (".ratlliiK  Subway — Rids  will  he  received 
until  noun,  Dec.  2,  liy  Commissioner  of  I'urchiise  and  .'supplies, 
City  Hall,  for  Krading  subway  at  Hamilton  .Vve.  and  I'enn- 
sylvanla  R.  R. 

Ohio.  Clevelniifl — Ore  Docks — Erie  R.U.  Co.  will  Improve 
ore  dorks  on  Cuyahoga  River.  Estimated  cost,  $200,000.  Rob- 
ert   .S,    Parsons,    (Jen.    IM.nr. 

Ohio,  Tlfflii — RetaininK  Wall — City  Council  approved  $10,000 
bond  issue  for  retaininK  wall  and  widenlntt  Sandusky  River. 

III.,  Uuincy — River  Terminals — City  Council  and  Chamber 
<<(  Commerce  plan  to  build  river  terminals.  Estimated  cost, 
.VI  iiii.noo. 

Mo.,  Kiin.><nM  City — Elimination  of  drade  Crossine — Kansas 
City  Terminal  Co.  making  plans  to  eliminate  Krade  crossings 
at  Holmcr  .St..  Chestnut  Ave.,  Van  Hrunt  Blvd.,  l.lth  St.,  Adams 
St.  and  Indiana  Ave.  Estimated  cost,  $t;u0.000.  U.  H.  Adams, 
Pres. 

Mo„  KnnNiiN  City — Speedway — Citizens  contemplate  build- 
ing motor  speedway.  Estimated  cost,  $500,000.  Darius  A. 
Brown,  515  Commerce  Bldgr.,  interested. 

Mo.,  St.  Lioiiis — Dock — Bo.ard  of  Public  Service  contemplates 
building:  municipal  dock  at  foot  of  North  Market  St.  Esti- 
mated cost,   $285,000.     Noted   Sept.   22. 

Mo.,  St.  LouIm — Levee — Upper  Mississippi  I.,evee  and  Drain- 
age Association  (jetitioned  Congress  to  appropriate  $4,000,000 
for  completing  levee  system  from  Cairo,  III.,  to  Rock  Island, 
111. 

Tex,.  Mnr.shnll — Elimination  of  Grade  Crossing — Election 
■will  he  held  Dec.  4  to  vote  on  $50,000  bonds  for  elim.ination  of 
grade  cros-sing  over  tracks  of  Texas  &  Pacific  Railway.  T.  E. 
Hilliard,    City    Engr. 

l^tnh.  Salt  Lnkc  City — Bath  House — Plans  prepared  by 
Niels  P.  Larsen,  Arch.,  for  bath  house  at  Warm  Springs. 
Estimated    cost.    $250,000.      Noted   Nov.    18. 

■Wash.,  Seattle — Amphitheater — University  of  Washington 
contemplates  building  concrete  amphitheater  on  campus. 
Estimated   cost,    $50,000.      H.    Suzzalo,    Pres. 

\Va.>ih.,  Seattle — Seawall — Bids  will  be  received  until  10 
a.m.,  Dec.  10,  by  L.  B.  Young,  Chn.,  Bd.  of  Pub.  Ser.,  for  con- 
crete seawall,  reconstructing  sewers  and  water  mains,  and 
paving.      Estimated  cost.    $100,000. 

Wash,,  Seattle — Steamer — Port  of  Seattle  Commission  con- 
contemplates  building  ferry  steamer  for  se!"vice  on  Elliott  Bay. 
Estimated  cost,  $30,000.     J.  R.  West,  Ch.  Engr. 

Wash.,  Seattle — Tunnel — County  Commissioners  of  King 
County  will  build  tunnel  entrance  to  new  courthouse  and 
city   hall.      Estimated   cost,   $15,000. 

Ore,,  Portland — Sprinkler  Systems — Bids  will  be  received 
until  4  p.m.,  Dec.  2.  by  R.  H.  Thomas,  School  Clk.,  for  install- 
ing antomatic  sprinkler  systems  and  fireprooflng  various 
school   buildings. 

Calif.,  San  Francisco — Dry  Dock — Union  Iron  Works  will 
remodel  foundrv,  install  floating  dry  dock  and  extend  slip. 
Estimated    cost,    $1,000,000.      John    A.    McGregor,    Pres. 

Calif.,  Whittler — Mausoleum — Whittier  Heights  Cemetery 
Association  will  build  mausoleum.  Estimated  cost,  $50,000. 
J.  J.  Frauenfelder.  Story  Bldg.,  Los  Angeles,  Arch. 

Onf..  Ft.  William — Coal  Docks — Ft.  William  Coal  Docks 
Co.  will  build  addition  to  plant  on  Mission  River.  Estimated 
cost,     $200,000. 

B.  C,  Barnet — Oil  Tanks  and  Docks — Shell  Oil  Co.  will  build 
five  steel  oil  tanks  and  dock.  Estimated  cost,  $50,000  and 
$7,000,   respectively. 

Bids  In  and  Contract.*  Awarded 

N.  H.,  North  «alpole — (Bellows  Falls.  Vt.,  post  office) — 
Coal  Pocket — Boston  A  Maine  R.R.  awarded  contract  for  coal 
pocket  to  H.  P.  CUMJIIXGS  CONSTRUCTION  CO.,  Ware,  Mass. 

:tlass.,  Boston — (OtTieial) — Tunnel — Contract  for  section  of 
tunnel  under  Durcliester  Ave.  from  West  Fourth  St.  to  Old 
Colony  Ave.  awarded  to  COLEMAN  BROS.,  Boston,  at  $382,364. 
Noted    Nov.    IS. 

Mass..  Winthrop — Seawall — Contract  for  seawall  awarded 
to  W.  L.  MILLER  CO.,  171  Alford  St.,  Charleston,  at  $19,030. 
Noted  Oct.  28  and  Nov.  IS. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Elevated 
Lines — Bids  were  received  Nov.  15  for  (a)  Section  6-d.  West 
Farms  Subwav:  (b)  Section  9-B.  Webster  Ave.  line;  (c)  Sec- 
tion 10-C,  Eighth  Ave.  and  162nd  St.  connection;  (d)  totals  as 
follows:  Hvde.  McFarlin  &   Burke,   (a)    $123,667:    (b)    $1,014,125, 


906.035,  (c)  $498,947,  (d)  $1,529,184. 

N    Y.,  New  Y'ork — (Borough    of   Queens — (Official) — Tracks 

Public  Service  Commission  awarded  contract  for  installation 

of  tracks  for  portion  of  Steinway  Tunnel  Rapid  Transit  R.R. 
to  THOMAS  CRIMMONS  CONTRACTING  CO.,  at  $204,898. 
Noted  Nov.  4  and  is. 

N  I  .Tersev  CitT — Police  Flashlight  Signal  System — City 
Conimission  aw-arded  contract  to  GAMEWELL  FIRE  ALARM 
CO  for  police  flashlight  signal  system.  Estimated  cost,  $10.- 
000. 

Penn..  Philadelphia— Coal  Pockets— C.  P.  Bowers  Reading, 
at  $65  S99  and  McNichol  Paving  and  Contractmg  Lo.,  Phila- 
delphia, at  $74,360,  submitted  lowest  bids  for  coal  pockets 
on  Emerald  St.  for  Philadelphia  &  Reading  Railway  Co. 
Samuel    T.    Wagner,    Ch.    Engr. 

Penn  Pittsburgh — (Official) — ^Underground  Comfort  Sta- 
tion!  Lowest    bid    received    for   underground    comfort    station 

at  Penn  Ave  and  Butler  St.  was  that  of  H.  L.  Kreusler,  3301 
Penn.  Ave.,  Pittsburgh,  at  $10,130. 

Fin  Jacksonville — Docks — Merchants  &  Miners  Transpor- 
tat:^n"co.  Iwaided  contract  to  HILLYER  &  SPEARING  CO 
Jacksonville,  for  dock  improvements.     Estimated  cost,  $7o,000. 


Ohio,  ColiinHMiM — Monument — Contract  for  soldiers  monu- 
ment  awarded   lo    I'.    E.    HO.N.NKL  &   CO.,  Cleveland,  at    $17,500. 

Ohio,  PortMmuuth — l''lood  Protection  Wall  (ilandorf  & 
Browning.  C;inclnnatl,  at  $67,779,  submitted  lowest  bid  for  sec- 
ond  section    of   flood    protection    wall.      Noted    .Nov.    11. 

III.,  Frerport — Excavation  for  Lakes — Contract  for  excava- 
tion for  three  lakes  at  Taylor's  Park  awarded  to  GUNJ)- 
(iUAHAM    CO.,    at    $10,220. 

Wis.,  llarnboo — Mausoleum — .\.  Rlngllng  .awarded  contract 
for  Ringling  family  niausolium  in  Baraboo  Cemetery  to  H.  A. 
COLLINS    CO.,    RcedsluHn,    Wis.       Estimated    cost,    $25,000. 

Calif.,  Snn  Francisco — (Ulllcial) — Esi)lanade — Contract  for 
.Section  A  of  esplanade  and  seawall  recently  awiirded  to  C.  IS. 
Lamburth  has  been  rescinded  and  reawarded  to  J.  D.  HAN- 
NAH, Monadnock  Bide.,  San  Francisco,  at  $59,975.     Noted  Nov. 

Calif.,  Snn  Frnnclsco — Pier  Repair — State  Board  of  Harbor 
Commissioners  awarded  contract  to  HEALY-TIBBITTS  CON- 
STRUCTION CO.,  at  $63,616,  for  repairing  Pier  No.  9. 

BUILDINGS 

}  Building  Conatructiim  irill  he  found  under  the  fnttou-inQ  head~ 
;"  "FcdcralGuncntmo -•-••- ■■ 

Maine,  .\uKusta — Bids  will  be  received  until  Dec.  1  by  T. 
G.  O'Connell.  Arch.,  IS  Bovlston  .St.,  Boston,  Mass.,  for  church 
for   St.    .\ugustines   Congregation.      Estimated   cost,   $80,000. 

N.  II.,  Manchester — Bids  will  be  received  until  Dec.  1  by 
City  Clerk  for  isolation  hospital  at  Derryfleld  Park.  Esti- 
mated cost,  $75,000.     W.   E.   Provost,  581   Main   St.,   Arch. 

.Mass.,  Boston — Plans  being  prepared  by  A.  H.  Bowdltch, 
44  Bromfleld  .St.,  for  automobile  sales  building  at  055  Beacon 
St.    for  Albert  Geiger,   Jr.,   S7   Milk  St. 

Mass,,  Boston — Plans  prepared  by  Kendall,  Taylor  &  Co., 
Arch..  93  Federal  St.,  for  flve-story  school  and  dormitory  for 
Gordon  Bible  Institute,  7  Montgomery  St.  Estimated  cost, 
$60,000. 

Ma.ss.,  Boston- — Plans  being  prepared  by  S.  S.  Eisenbcrg. 
Arch.,  5  Everett  Ave.,  Chelsea,  for  six-storv  business  block 
for  A.  Bevilacquac,  91  Prince  St.     Estimated  cost,  $100,000. 

Mass,,  Fall  River — .Ml  bids  received  for  remodeling  City 
Home  rejected.  New  bids  will  be  received.  Estimated  cost, 
$90,000.     Noted  Nov.  4. 

Mass.,  Norwood — Citizens  of  Norfolk  County  voted  $75,- 
000  bonds  for  agricultural  school. 

Conn,.  Hartford — Plans  prejiared  for  parish  house  for 
Christ  Episcopal  Church  as  memorial  to  James  J,  Goodwin. 
Estimated  cost,  $50,000.     James  Goodwin,  Pastor. 


N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
temple  for  Mount  Neboh  Congregational  at  159th  St.,  near 
Broadway  will  be  awarded  about  Dec.  1.     Noted  Sept.  30. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  soon  be  received  for  flve-storv.  40xl00-ft.  brick  and 
steel  studio  building  at  163  West  57th  St..  for  L.  H.  Chalif,  7 
West  42d   St.      Estimated  cost,   $125,000. 

N.  Y.,  Rochester — Board  of  Trustees  approved  plans  for 
proposed  Chamber  of  Commerce  Bldg.  at  Mortimer  and  St. 
Paul    St. 

jf  Teaneck  voted  to  issue  $40,- 

N.  J.,  Jersey  City — Contract  will  soon  be  awarded  for  addi- 
tion to  City  Hospital.    Estimated  cost,  $350,000.    Noted  Nov.  IS. 

N.  J„  .lersey  City — City  Commission  is  considering  plans 
for  constructing  following  schools:  Addition  to  Lincoln  High 
School  and  School  No.  11  new  high  school  in  Hudson  City  Dis- 
trict and  neAV  school  in  Greenville  section. 

N.  J.,  Newark — Board  of  Freeholders  contemplates  $300,000 
bond  issue  for  additional  buildings  at  Soho  Isolation  Hospital. 

N.  J.,  Newark — Board  of  Freeholders  contemplates  eight- 
storv  countv  office  building  at  High  St.  and  Springfield  Ave. 
Estimated    cost,    $800,000. 

N.  .1.,  Newark — Council  authorized  bond  issue  of  $45,000 
for  building  laboratory  and  morgue  at  City  Hospital. 

N.  J..  Roselle  Park — (Elizabeth  post  office) — (Onicial)  — 
Contract  will  soon  be  awarded  for  three-story  high  school. 
Estimated    cost,    $60,000. 

Penn.,  Haileton — (West  Hazleton) — Bonds  for  $140,000  for 
new  schools  voted  by  citizens.      Noted   Oct.   28. 

Penn.,  Lawrenceville — (Official) — Board  of  Education  plans 
to   build   a   two-story    school.      John   N.    Hotchkiss,    Secy. 


Penn.,    Iichlghton — School    Board    contemplates    new 
school.     Estimated  cost,  $100,000. 


-City    contemplates 


high 
building    school. 


Penn.,  Philndelphln — County  Commissioners  w-ill  expend 
about  $50,000  for  enlarging  and  improving  Magdalen  Home 
at  21st  ami  Race  St.,  and  $40,000  on  old  Vaux  School  at  12th 
and  Wood  St. 

Penn,,  Philadelphia — Revised  plans  prepared  for  Municipal 
\rt  Museum  at  iJrecn  St.  entrance  to  Fairmount  Park.  Esti- 
mated cost,  $4,500,000.     E.  K.   Price.  Chn.  of  Museum  Com. 

Penn.,  Philadelphia — Plans  prepared  for  four-story,  250x 
400-ft.  loft  building  at  23rd  and  Market  St.  for  Kahn  &  Green- 
berg. 

Penn.,  Slatington — School  Board  will  award  contract  in 
spring  for  two-story,  95xl35-ft.  school  building.  Estimated 
cost,    $60,000. 
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Penn.,  South  Mountain — Plans  being  prepareil  by  A.  A. 
Ritcher,  Arcli.,  Sixth  and  Court  St.,  Reading,  I'enn.,  for  two- 
story  reinforced-concrete  building  for  Asylum  for  Chronic 
Insaiu/. 

Del.,  AVilminfrton — Grand  Lodge  of  Delaware,  Independent 
Order  of  Odd  Fellows,  contemplate  building  home  for  aged. 

Mil.,  Uiiltimore — Board  of  Estimates  contemplates,  issuing 
$1,500,000  bonds  for  additional  schools. 

D.  C.  WnxhiuKton — William  Corcoran  Eustis  plans  to  build 
a  hotel  at  l.'ith  St.  and  Pennsylvania  Ave.  at  an  estimated  cost 
of  several   million   dollars. 

Vo„  Norfolk — Plans  prepared  for  four-story  building  for 
Brambleton  Lodge  No.  56,  Knights  of  Pythias.  Estimated 
cost,   $75,000. 

Va.,  Richmond — State  Capitol  Building  Commission  plans 
new  Capitol  Building.  Kstimated  cost  between  $200,000  and 
$250,000. 

W.  Va..  Charleston — F.  L.  Whitney  and  W.  S.  Mason  are 
negotiating  for  an  estate  on  which  to  build  a  modern  theater 
and  concert   hall. 

W.  Va.,  Wheeliner— (Official) — Bids  will  be  received  some 
time  next  spring  for  theater  and  assembly  hall  for  Royal 
Southern  Amusement  Co.  Estimated  cost,  $50,000.  Noted 
Nov.   11. 

N.  C,  .'\HheviIie — Citizens  voted  $250,000  bonds  for  con- 
strcting  schools.     Noted  Aug.  26. 

N.  C,  Dobson — Commissioners  of  Surry  County  contemplate 
new  courthouse.     Estimated  cost,   $60,000. 

N.  C,  CJastonia — Plans  being  considered  bv  First  National 
Bank  for  new  building.  Estimated  cost,  $100,000.  L.  L. 
Jenkins,  Asheville,  Pres. 

S.  C  Green\Tlle — Bids  will  be  received  by  A.  G.  Furman, 
Chn.  of  Court  House  Comrs.,  until  Jan.  4.  for  courthouse.  P.  T. 
Mayre.  Candler  Bldg..  Atlanta.  Ga.  Arch.,  and  H.  O.  Jones, 
Skelton  Bldg.,  Greenville,  Superv.  Arch. 

Fla.,  Titusiille — Bids  will  be  received  until  noon,  Dec.  7, 
by    Edwai-d    E.    Macy,    Supt.   Pub.   Instruction,    for   school. 

Ala.,  Birmingham — Miller  &  Martin,  Arch.,  Title  Guarantee 
Bldg.,  prepared  plans  for  five-story,  100xl40-ft.  building  at 
Second  Ave.  and  19th  St.  for  Louis  Saks  Clothing  Co.,  1900 
First  Ave. 

Tenn.,  Knoxville — (Official) — We  have  been  advised  that 
the  Board  of  Commerce  does  not  contemplate  building  to  be 
known  as  Tennessee  Vocational  Reformatory  for  Girls  as 
stated   in   our   issue  of  Nov.    11.      Noted   Nov.    11. 

Tenn..  Nashville — Plans  being  prepared  by  Ludlow  &  Pea- 
body,  Arch.,  101  Park  Ave..  New  York,  N.  Y.,  to  remodel 
building  at  Fourth  Ave.  and  Union  St.  for  bank  and  office 
buiilding  for  Fourth  and  First  National  Bank.  Estimated 
cost.    $125,000. 

Ky.,  Covington — Citizens  voted  $150,000  bonds  for  high 
school.     Noted  Oct.  14. 

Ohio,  Akron — Citizens  of  Richfield  Township  voted  to  issue 
$40,000  bonds  for  central  school. 

Ohio,  Alliance — Citizens  voted  $100,000  bonds  for  improving 
a  number  of  schools. 

Ohio,  A.xhtabula — Citizens  voted   $40,000    bonds   for   schools. 

Ohio,  Canton — Bids  will  be  received  next  spring  for  a  two- 
story  addition  to  Woodland  School.  Estimated  cost,  $60,000. 
W.  C.  Lane.  Clk.,  Bd.  of  Education. 

Ohio,  Cincinnati — Bids  will  soon  be  received  by  E.  H.  Dorn- 
ette.  Arch.,  for  four-story,  35x80-ft.  hospital  for  German  Dea- 
coness Hospital  Association.  Estimated  cost,  $40,000.  Noted 
Nov.   18. 

Ohio.  Cincinnati — A  six-story  building  40x90-ft.  will  be 
erected  on  Fourth  St.  west  of  Elm  St.     Estimated  cost,  $40,000. 

Ohio.  Cleveland — Plans  will  be  prepared  by  Maurer  &  Mills, 
Arch..  1335  Soofield  Bldg.,  for  new  building  for  Glenville  M.  E. 
Church.     Estimated  cost,  $40,000. 

Ohio,  Columbus — Bids  will  be  received  about  Dec.  1  for 
recreation  building  at  Schiller  Park  for  city.  Estimated  cost, 
$40,000.  Ray  Sims,  c/o  Ohio  State  University,  Arch.  Noted 
Nov.  18. 

Ohio,  Dayton — Citizens  of  Oakwood  Township  have  author- 
izea  $50,000  bond  issue  for  school  improvements. 


Ohio,  Fremont — (Official) — Bids  will  be  received  some  time 
next  vear  for  church,  Sunday  school  building  and  parish  house 
for  Grace  Lutheran  Church.  Estimated  cost,  $100,000.  W.  E. 
Tressell,    Pastor. 

Ohio,  (ialion — Bonds  for  $40,000  voted  for  Children's  Home 
in  Cr.awford  County. 


Ohio,  Marion — J.  E.  Albert,  Cleveland,  is  interested  in  the 
organization  of  a  company  for  the  purpose  of  building  a 
hospital.     Estimated  cost,  $60,000. 

Ohio,  Springfleld — Plans  being  prepared  by  R.  F.  Gable. 
Arch.,   Springfield,   for  church   on   Fair  St.   for  Phillips  Chapel. 

Ohio,  Steubenvllle — J.  H.  Andrews.  New  Cumberland,  W. 
Va.,  is  interested  in  a  project  to  raise  $100,000  to  finish  and 
equip  the  Ohio  Valley  Hospital. 

Ohio,  TiltonsTllle — Bonds  for  $45,000  voted  by  citizens  for 
new  school. 

Ohio,  I'hrlchsvllle — Citizens  voted  $45,000  bonds  for  new 
school  on  Trenton  Ave.     Noted  Nov.  11. 

Ohio,  Wadsworth — Plans  prepared  for  church  for  Lutheran 
congregation.     Estimated  cost,  $60,000. 

Ohio,  Wapnkoneta — Plans  being  prepared  by  Roy  F.  Gable, 
Arch.,  Springfield,   for  church  for   Presbyterian   congregation. 


Ohio,  West  Richfleld — Citizens  of  Richfield  Township  voted 
$40,000  bonds  for  central  school  on  site  between  East  and 
West  Richfield. 


Ind.,  Evansville — Red  Men  contemplate  constructing  eight 
or  nine-story  building.     Estimated  cost,   $75,000. 

Ind.,  Hammond — Contract  will  soon  be  awarded  for  two- 
story,  85xl83-ft.  building  for  Harrv  Kavanaugh.  A.  A.  Sch- 
wartz,   6   North   Clark  St.,   Chicago,   111.,   Arch.      Noted   Nov.   18. 

Ind.,  Indianapolis — Strand  Theater  Co.,  332  South  Michigan 
Ave.,  Chicago.  111.,  leased  Lyceum  Theater  at  Indianapolis  and 
will  remodel  and  reconstruct  same.     Estimated  cost.  $50,000. 

Mich.,  Detroit — Contract  will  soon  be  awarded  for  building 
theater,  store  and  office  building  on  Graviot  Ave.  for  Boule- 
vard Theater  Co.  C.  Howard  Crane,  2323  Dime  Bank  Bldg„ 
Arch. 

Mich.,  Grand  Rapids — Contract  will  soon  be  awarded  for 
three-story.  125xl50-ft.  church  for  Wealthy  Street  Baptist 
congregation.     Estimated  cost,  $75,000. 

III.,  Chicago — Y.  W.  C.  A.  plans  to  build  a  new  building  at 
Ashland    Ave.    and    Monroe    St.      Estimated    cost,    $65,000. 

III.,  Freeport — State  Bank  of  Freeport  plans  to  build  six- 
story  bank  and  office   building. 

Homer — Township    School    Trustees    contemplate    high 
Estimated  cost,  $40,000. 

Peoria,    for 


school. 

111.,    Jollet — Plans    prepared    bv    H.    E.    Hev 
Eastern  Ave.  school.     Estimated  cost,  $40,000. 

III.,  Peoria — Peoria  Labor  Temple  Association,  recently  in- 
corporated, plans  to  build  a  temple  for  labor  organizations  of 
city.     Estimated  cost,  $50,000. 

III.,  Sidney — Construction  of  high  school  contemplated  by 
Township   Board   of   Education.      Estimated    cost,    $40,000. 

VVi.s.,  Madison — Students  of  University  of  Wisconsin  con- 
template using  endowment  of  about  $350,000  of  J.  Stephens 
Tripp  of  Prairie  du  .Sac  for  clubhouse. 

lotva,  Des  Moines — Scottish  Rite  Masons  will  build  132x 
ISO-ft.  cathedral  at  14th  and  West  Hight  St.  Estimated  cost. 
$300,000.      William   Koch,   Pres.   Bldg.   Com.,    2S09   Cottage  Ave. 

Iowa,  Des  Moines  —  Valley  National  Bank  contemplates 
building   15-story  office  building  at  Fourth  and  Walnut  St. 

lonn,  Washington — Construction  of  new  building  contem- 
plated by  Washington  Telephone  Co.      Estimated  cost,   $50,000 

lona,  Waterloo — Election  will  be  held  Dec.  12  to  vote  on 
$250,000  bonds  for  high  school  building  for  Board  of  Educa- 
tion of  District  of  East  Waterloo. 


Minn,,  Duluth — Plans  being  prepared  by  Kelly  &  Williams, 
Arch.,  Duluth.  for  three-story,  160x200-ft.  high  school  build- 
ing.     Estimated    cost,    $105,000. 

Minn,,  Hibbing — John  A.  Healy,  owner  of  Hibbing  Hotel, 
recently  destroyed  by  fire,  will  organize  a  company  for  pur- 
pose   of   building    hotel.      Estimated    cost,    $100,000. 

Estimated 


Minn.,  St.  Paul — Plans  being  prepared  by  F.  H.  Ellerbe, 
Endicott  Bldg.,   St.  Paul,   for  three   hospitals. 

Kan.,  Moedcslia — Plans  being  prepared  for  two-story,  426x 
526-ft.  office  building  for  Standard  Oil  Co.  C.  A.  Henderson, 
Cofteyville,   Arch. 

Kan.,  Topeka — R.  Marks,  Des  Moines.  Iowa,  plans  to  build 
department    store    Ijuilding    at    Eighth    and    Kansas    Ave. 

Neb,,  David  City — Bonds  for  $60,000  voted   for  high  schooL 

S.    D.,    Mitchell — Plans    being    prepared    for 
Mitchell  Trust  Co.     Estimated  cost,  $65,000.     M.  F. 
terested. 

S.  D.,  Webster — Plans  being  prepared  by  Holmes  &  Flinn, 
Arch.,  S  South  Dearborn  St.,  Chicago,  111.,  for  high  school. 
Estimated   cost,   $60,000. 

Mont.,  Butte — A  three-story  business  building  will  be  con- 
structed bv  B.  K.  Wheeler,  U.  S.  District  Attorney.  Estimated 
cost,    $50,000. 

Mo„  St.  Louis — An  addition  of  five  stories  will  be  built 
to  the  Shubert  Theatre  at  12th  and  Locust  St.  Estimated  cost, 
$250,000. 

Mo.,  Springfield — T.  W.  C.  A.  will  build  three-story,  brick 
building.  Estimated  cost,  $75,000.  Harry  Cooper,  297  East 
Water  St.,  Chn.  Bldg.  Com. 

Tex..  Austin — Plans  for  new  hospital  at  Agricultural  and 
Mechanical  College  have  been  submitted  to  State  Inspector  of 
Masonry.      Estimated    cost,    $50,000. 

Tex..  Brownsville — Election  will  be  held  Dec.  11  to  vote 
on  $100,000  bonds  for  purchasing  site  and  building  high  and 
ward  schools   for  Brownsville   Industrial   School  District. 

Tex.,  Kl  Paso — Plans  being  prepared  by  Trost  &  Trost, 
Arch  ,  Mills  Bldg..  for  new  temple  at  Montana  and  O-egon  St. 
to  be  known  as  Temple  Mt.  Sinai.     Estimated  cost,   $50,000. 

Tex.,  El  Paso — Plans  being  prepared  by  Trost  &  Trost. 
Mills  Bldg..  for  addition  to  Everybody's  Dry  Goods  Store,  Inc. 
Estimated  cost,  $100,000. 

-Plans  prepared  by  W.  R.  Burk,  Arch., 
five-storv,  brick  and  concrete  store  and 
3.  Wutky. 


Tex.,  Port   Arthni 

New  Orleans,  La.,  fo 
office  building  for  A. 
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Okln..   Oklnhuina — Bids    will    be    received    by    M.   Cornelius,  Pcnn.,  PIttNliurich — General  contract   for  flve-story,  84x114- 

Clk.,   Bd.   of   Oklahoma   County   Commissioners,    until    10   a.m.,  ft.    bulldlnp    for    First    U.    P.    Church    awarded    to    ROSE    & 

Dec.   6,   for  school.  FISHER.      Noted    Nov.    11. 

.Okla.,  TnlNa — Klnnev,  Kinsrsbury  &  Tlneley,   415  First  Na-  ,     •*•    *^-    WimliliiKloii — Contract    tor    oince    building    at    901 

tlonal  Bank   Bldg..   contemplates  building  eight-story,   50x100-  Massachusetts  Ave.  for  American  Federation  of  Labor  award- 

ft.    reinforced-concrete    building.      Estimated   cost,    $125,000.  •'<'   t"   '"t-    ^-  WHITBY  CO.      Estimated   cost,   $90,000. 

Colo.,    Denver — Press    reports    state    that    Loval    Order    of  *■  *"••  Colunihin — General  contract   for  high  school  awarded 

Moose    will    build    sanitarium    near    Denver.      Estimated    cost,  to  <JE01t<iE  W.  WARING,  Columbia,  at   $97,979. 

$2,000,000.  ,^y_     i.ouUvIll* — ALFRED     STRUCK     CO..    Louisville,      at 

Colo.,  Denver — School  Board  has  acquired  a  site  at  29th  and  about  $45  000.  awarded  contract  for  new  building  for  Western 

Dexter  St.  on  which  it  plans  to  build  the  proposed  Park  Hill  I'nion   Telegraph   Co. 

S'^''°°'-  Ohio,   Akron — INDIANA   ENGINEERING   AND   CONSTRUC- 

Colo.,  Snlnk — Citv  purchased   site  and   will   build   cilv   hall,  TION    CO.,    Ft.    Wayne,    awarded    contract    for    business    block. 

Estimated     cost,     $40,000.                                                                     "  Estimated  cost,  $SO,000. 

Aril.,    Solomonvllle — Bids    will     be    received    until     2     p.m.,  Ohio,    t'nnton— ROBERT    H.    EVANS    &    CO.,    Columbus,    at 

Dec.  6,  by  Supervisors  of  Graham   County  for  two-story  court  $40S,443.  awarded  contract  for  high   school.      Noted   Oct.   14. 

house  and  jail.     Estimated  cost,  $44,000.     B.  Blake  ,Clk.  ohIo,  Colun.l,uH-(Omcial)-Dawson  Construction  Co.,   May 

Wash.,   Seattle — Bids   will    be   received   bv   Board   of   Seattle  Jildg..    Pittsburgh,   Penn.,   at  $40,000.    submitted   lowest   bid    for 

Commissioners    until    Dec.    8    for    superstructure    of    Spokane  homeopathic  hospital  at  Ohio  State  University.     Noted  Nov.  11. 

Ave.  freight  shed.     Estimated  cost,  $60,000.  «.  ,       r,     ..          /-...«.           .              ,  ,■»•         »      c.     , 

>  »■     .   V   .  Ohio,    Dayton — Contract    for    two-story    addition    to    Steele 

Calir..  Palo  Alto — Joseph  Larkin   plans  to  build  a  hotel  at  High  School  awarded  to  STRUCTURAL  CONCRETE  CO.,  Day- 

an    estimated    cost    of    $80,000.  ton.  at  $62,000.     Noted  Sept.  30. 

Calif.,    HealdinK' — Plans    prepared    for    school    at    Pino    and  Inil.,    Kvnnsvllle — Bids    were    received   Oct.    31    for   coliseum 

Larkin   St.      Estimated  cost.   $82,000.  for   county  as   follows:      H.   W.   Klausman,   Indianapolis,   $123.- 

660;    W.    M.    Sutherland.    St.    Louis.    $123,889;    A.    W.    Stallraan, 

Calif.,  Santa  Barbara — Plans  being  prepared  for  two-story.  Champaign,  111.,  Mo.,  $124,779.     Noted  Oct.  14. 
125xl25-ft.    Carnegie   Library    building.      Estimated    cost,    $50,- 

000.     Francis  W.  Wilson,   Arch..   Santa  Barbara.  Ind.,  Marion — (Official) — All   bids  recei\ed  Nov.   11  for  high 

„,        .....                                          .  school  rejected.     Estimated  cost,  $150,000.     Noted  Sept.  16. 

Ont.,  Ineersoll — Election   will   soon  be  held  to  vote  on   $70,- 

000  bonds  tor  school.     W.  R.  Smith,  Clk.  Ill-,    C'hlcagro — Bids    received    by    Board    of    Education     for 

three-story   assembly   hall   addition   to    Beaubien    School    from 

Ont.,    Snrnia — Plans    being    prepared    for   school    for    Middle  Franzen    Construction    Co.,    $8,978;    Gage    Structural    Steel    Co., 

Ward.      Estimated  cost,   $50,000.  $11,529:    Bolters   Sons,    $10,239,   structural    steel:    B.    J.    Regnall 

On*      1-nrnntn Ron<;    of   Panada   contpmnl-itp    biiiUlinE-    eliih  ^°>  $7,984;  Hauson  Bros.,  $7,2SS:  H.  Schrick,  $S,060,  carpentry; 

bons?      Fs^fmat^pos?    $-,0000            contemplate    buildnii,    club  ^     Schrick.     $19,537:     F.    A.     Sieliold,     $18,480;     S.     N.     Neilson, 

house.     Estimated  cost,  J.)0.000.  $18,858.  masonry;  Frust  ,Sr  Fanning,  $7,449;  A.  G.  Ward,  $7,800: 

James   A.    Hagen,    $7,980,   stone.      Noted    Nov.    18. 

Bids  In  and  Contracts  Awarded  ,„  _  chicnBO— Bids  were   received   Nov.   13   for  general  con- 

Mnss      lo-nunm All  bido  rpppivod  Nov    It   fnr  hricV   train-  tract  for  Chicago  Municipal  Tuberculosis  Hospital  as  follows: 

in£'schoof^r'e7e"c?ed\"  Voo    h1|r^'E^t'imaled'°cost"tloVoOO.  l^V^^^rSev'^i^Co^tis^'ii'!'''''-  ^'""^'"  ^"^'"^  ^°-   *'''"'=   "' 

Mass.,   B„ston-(Roxbury)-Contract   for   addition   to   High  for  Mas?ni^todie'^awa;lfe'd*t°o'"TElGER       sJn   DLnVille"''Es^ 

School  of  Practical  Arts,  Greenville  and  Winthrop  St.  awarded  ,PI,iV^,f°"A=t    tif n  n^n                   YEAGER  &  SON,  Danville.     Ls- 

to  J.  J.  FLYNN,  319  Washington  St.,  Boston,  at  $56,756.    Noted  timateu   cost.   $i5U,uuu. 

Nov.  IS.  Wis.,  Sheboygan — Contract  for  city  hall  awarded  to  IMMEL 

CONSTRUCTION  CO.,  Fond  du  Lac.     Estimated  cost,  $99,000. 

Mass.,    Danvers — Lowest    bids    received    Nov.    5    for    brick 

building  for  Independent  Agricultural  School  were  as  follows:  Iowa,   -Waterloo— LANITZEN   CONSTRUCTION   CO..    Lafay- 

L.  A.  McAllon.  North  Andover.  $64,400:  John  A.  Driscoll,  Nortl:  ette   Bldg..    awarded   contract    for   three-story    48xl36-ft.   paro- 

Andover.   $69,450.     Noted  Oct.   28.  chial    schorl    for    Sacred    Heart    Church    congregation.       Esti- 
mated   cos;     $46,000.      Noted   Nov.    18. 

and'T^C  T-Tr?no1-''Xcr''^"DHngflrfd"'Ma'ls^'°for  Vhree  s^orv  '"""-     Gary-Contract     awarded     to     ALEXANDER     ROB- 

lOoJh-n.  ??i'cl"  hiWh  schoo!''reTe??e1'as'b"e1ng  ISo  hilh'    Estl'  5'^^^;e''"lsti;nafed'c%sV|44"oOo'"''  '""  '"''''  '"'"''  '°'"  ""'"""^^ 

mated  cost,  $125,000.     Noted  Nov.   11.  ^-  ^'"^-     Estimated  cost,  *44,uuu. 

Mo.,  JeflTerHon  City — Contract  for  office  building  awarded  to 

Mass.,    Springfield — Contract    for    church    at    State    and    Or-  LOGAN  CONSTRUCTION  CO.,  Carthage.     Estimated  cost,  $70.- 

leans  St.  for  Christ  Scientist  Church  awarded  to  FRED  T.  LEY  OOO. 

&   CO.      Estimated   cost,    $100,000.  .       „.  ,                            .       ,    x-          ,  a    i.      x,        j       , 

Mo.,    St.    I.onis — Bids    were    received    Nov.    19    by    Board    of 

R.  1.,  Providence — Contract  for  church  for  St.  Charles  Bar-  Public    Works    for    first    unit    of    children's    building    for    City 

romeo  Church   awarded  to  P.  J.  TRETTIER,   East  Providence.  of  St.   Louis  from   John   Hill   Construction   Co.,   St.   Louis,   $65,- 

Estimated  cost    $60  000  747;    Murch    Bros.    Construction    Co.,   St.    Louis,    $67,200;    Gilliek 

Bros.,  St.  Louis,  $67,498.     Noted  Nov.   11. 

N.  J.,  Elijiabeth — Contract  for  El  Mora  School  awarded  to  P.  „„^.     „,    „„_„     r-rvntmnt    fr,,-   cnnrthoiKsp   nwnrdprl    fn    T    F 

No^°n"''*'''^'  '"'"'"'■  ""•  '■     ^"'""^'"'^  "°'*'   *'"•"''"■     ^"'^"^  MORGAn'^EI  Pks"^  a°t  V364!97?.'     NoYed  "oct   1%   ''^"'^    *°    ^-   ^- 

^        „.   ^            ^  Wash..   Spokane — Contract    for    proposed    office    building   at 

N.   J.,  Jersey   City — Contract    for   new   home   for    Sisters   of  Riverside  Ave.   and   Stevens   St.   awarded   to   HURLEY-MASON 

Charity    of    Providence    to    be    known    as    St.    Ann's   Home    for  no.    Spokane.      Estimated    cost.    $125,000. 

Aged  awarded  to  D.  W.  McGEE  CONSTRUCTION  CO.,  INC.,  at  '      ^                                    ^      .       .    ,          ■    u»     »                .    «         ., 

594  og5  Calif.,    L.os    .^nceles — Contract    for    eight-story,    reinforced- 

'        ■  concrete  offlce  building  at  Los  Angeles  and   Sixth  St.  awarded 

Penn.,    Philadelphia — Contract    for    15-storv    office    building  to  WEYMOUTH  CROWELL,  2026  West  Ninth  St.,  Los  Angeles. 

at    16th    and    Walnut    St.    awarded    to    STACEY,    REEVES    &  

SONS.      Estimated   cost,   $400,000.  .            ^      .   ^         «    ^.    .,    ^       ,                    •„     .,      „ 

The    American     Society    of    Civil    F.nglneers    will    draft    a 

Penn.,     Philadelphia — Contract     for     two-story,     62xl20-ft.  federal   law   to  eliminate   existing   disputes  and   open    the  way 

parochial    school    and    chapel    at    62d    and    Cedar    St.    for    St.  for  a  $50,000,000  project  on  the  Columbia  River  in  Oregon  for 

Carthage    Church    awarded    to    JOHN    McSHAIN,    1610    North  the  manufacture  of  nitrates  to  be  used  in  the  manufacture  of 

St.,  Philadelphia.     Estimated  cost,  $40,000.  explosives. 

CATSKILI,    ACIIEDICT,    XEW    YORK,    X.    Y. 

Contract    160 

Bid<!  were  received  bv  the  Board  of  AVater  Supplv,  Oct.   19.  York:    (E)   Simon  Russek.  Inc..  261   Broadway.  New  York:    (F) 

for    Contract    166     con.^tiucting    two    galvanizi-d-steel    covered  William    H.    Egan,    147    East    25th    St..    New    York:    (G)    H.    C. 

suoerstructures    for    drainaae    chambers    at    shafts    11    and    21  Stowe    Construction   Co..    221    Greenpoint    Ave..-  Brooklyn:    (H) 

of    the    tunnel    of    the    Catskill    Aqueduct    from    (A)    NORTH-  James   MacArthur   Co.,    22   Ormond   PI.,    Brooklyn;    (I)    Snare   & 

RA'^TERN    CONSTRUCTION    CO..    225    Fifth    Ave..    New    York  Triest  Co..  233   Broadway,  New  York:    (J)    Post  &  McCord,    101 

(awarded  contract):    (B)  Louis  Wechsler.  1133  Broadway,  New  Park  Ave..  New  York:    (K)   Vulcan   Rail   and  Construction   Co 

York-    (C)    Levering   &   Garrlgues   Co.,    552   West    23d    St.,    New  35    Meserole    Ave.,    Brooklyn:    (L)    Marble    Arch    Co..    216th    St. 

York;    (D)   A.  L.  Guldone   &  Son,   Inc.,   161   East   23d   St.,  New  and  Broadway,  New  York.     The  item  bids  were  as  follows: 

ABCDEFGHI  J                KL 

460  0001b  structural  steel SO.  03325  $0,035       $0.0377     SO.  03951  $0,039       $0.0375     iO.0365     SO  013       SO. 04         SO  04         SO. 0455     $0.04 

24.000  lb.  galvanized  sheet  steel  and  mis- 

,.„Ilnn*.nii«  irnn  and  steel             .114            .155            .102            .09  .11               .1675          .154             .0.S               .14               .1/               .  1 JJO          .  I.^ 

cellaneous  iron  ana  s^ee.              ^^^^         ^^^^         ^ ^^         ^^^  ^^ ^         ^^ ^         ^. ^         ^^^         ^^               ^g               g^               ^ 

4  00(5  sq  ft  rpofing            03              .05              .036             035  .03              .04              .055            .08              .07              .24              .0425         .04 

°aump"lm)"''.°.'!^'!'.''".".^'"^^*'''^^^            788.50    1.150  00       805  00       784.00  1,130  00    1,539  00    1,200  00    1.800  00    1,500  00    1,956  00       960  00    2,500.00 

''TMlumtsum)"'^.'".''"'''''''^.'''^''''''      660.16       950  00       720  00       869.00  1,020.00    1,339  00    1,000  00    1,767.00    1,400  00    2,016  00       810.00    :.?00.00 

^^buildingTt'shaft^lT(%mpl  umr'  .  .'"   4,200  00    3.075.00    3,830  00    3,45s  Co  3,170.00    3,100  00    4,700  00    2,000.00    3.600.00    3,073.00    4.800.00    4,500.00 

^^rlnmntnmr'"'^ '°  "*"''*"*  *'^*''*'' ^^   2  184  00    1,6.50  00    1,940  00    1,662  00  1,460.00    1,. 500  00    1,700  00    1,450  00    2,8.50  00    1„597  00    1,900  00   2,500.00 

20  cu™Sc"ncrete  masonry::;::;:::.:;          15:60         20  00         15.70           9.50  25.00         28  00         18  00         15.00         25.00         22.90         17.00         20.00 

Extended  totals..                                            $27,567      $28,165      $28,623      $28,937  $29,240      $30,028      $30,766      $31,337      S.33,290'     S33.460      $35,030      $35  460 
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Brown  *  CInrkson,  Washington,  D.  C,  has  moved  its  ofBce 
from  the  Star  Bldg.  to  the  Oxford  Bldg.,  14th  and  New  York 
Avr.  Both  members  of  this  firm  were  for  a  number  of  years 
with  the  U.  S.  Geological  Survey;  the  firm  is  specializing  in 
toi)Og:raphic  niapping  and  precise  surveys  of  all  kinds.  It 
did  the  topographic  mapping  of  the  Cincinnati  Topographic 
Surve.v,  covering  an  area  of  100  sq.  miles,  for  the  Department 
of  Sewerage  Investigation.  City  of  Cincinnati,  Ohio. 

llurnfi  &  McDonnell*  Consulting  Engineer,  has  moved  its 
offices  from  the  Scarritt  Bldg.  to  Suite  400,  Interstate  Bldg., 
Kansas  City.  Mo. 

E.  M.  HiiKnr,  former  president  of  the  Universal  Portland 
Cement  Co.,  declined  W.  E.  Corey's  invitation  to  join  the 
Midvale  Steel  and  Ordnance  Co.'s  offlcial  staff,  because  he 
prefers  to  devote  his  wholf  attention  to  his  new  $20,000,000 
cement  merger,  called  Hagar  Portland  Cement  Co.,  although 
his  plans  have  been  temporarily  delayed  on  advice  of  finan- 
cial backers  awaiting  more  favorable  conditions  for  new 
merger  enterprises. 

IndiiMtrinI  AVorks,  Bay  City.  Mich.,  has  established  an  ofHce 
in  the  AVidener  Bldg..  Philadelphia.  Penn.  Information  can 
be  obtainvd  from  its  Philadelphia  office  regarding  wrecking 
and  freight-handling  cranes,  pile  drivers,  locomotives,  etc. 

CapituI  to  the  Amount  of  $.50,000,000  may  be  attracted  to 
Alabama  for  the  purpose  of  building  a  plant  to  generate 
nitrogen,  providing  the  permission  of  the  government  is  se- 
cured for  the  construction  of  two  more  dams  on  the  Coosa 
River. 


CATALOG    NOTICES 

The  Hydraulic  Pressed  Steel  Co.,  Cleveland,  Ohio.  Cat- 
alog. "Hydraulic"  pressed  steel  forms  for  concrete  construc- 
tion.     Illustrated,    96    pp..    5x8    in. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Boston.  Mass.  Bulletin 
No.   221.     Electric  fans.      Illustrated,   24   pp.,    6i^x9  in. 

A.  M.  Byers  Co.,  Pittsburgh,  Penn.  Bulletin  No.  26.  Wrought 
iron  pipe.     Illustrated,  24  pp.,  S>^xH  in. 

Asbestos  Protected  Metal  Co.,  Pittsburgh.  Penn.  Bulletin 
No.  56.  "Waugh"  grazing  construction.  Illustrated,  20  pp., 
8x10%   in. 

IngersoU-Rand  Co.,  11  Broadway,  New  York.  Catalog  No. 
76.  "Water  Lifted  By  Compressed  Air."  Illustrated,  80  pp.. 
6x9  in.  Form  No.  9201.  Calyx  core  drills.  Illustrated,  128  pp., 
6x9   in. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  44.- 
005.  Line  material  and  rail  bonds  for  mine  and  industrial  haul- 
age.     Illustrated,    76   pp..    SxlOi^    in. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg.,  Chicago,  111. 
Booklet  No.  213.  Simplate  flat  disc  valves.  Illustrated,  10  pp., 
3%x6  in.  Bulletin  No.  216.  "Hummer"  self  rotating  hammer 
drills.      Illustrated,    28    pp.,    6x9    in. 

American  Bitumastic  Enamels  Co.,  17  Battery  PI.,  New 
York.  Pamphli/t.  "Recent  Achievements  in  the  Prevention  of 
Corrosion."      Illustrated,   48   pp.,   SxlQiA    in. 

Ball  Engine  Co.,  Erie,  Penn.  Bulletin  S-12.  Erie  revolving 
shovels.      Illustrated,    12    p..    S%xll    in. 


C.VTSKILL,    .\aUEDUCT,    NEW    YORK,    N. 
Contract  128 


Bids  were  received  by  the  Board  of  Water  Supply,  Oct.  26, 
for  Contract  12S.  constructing  two  superstructures  for  Hill 
View  Intake  and  Downtake  Chambers,  in  Citv  of  Yonkers 
from  (A)  William  H.  Egan,  147  East  125th  St.,  New  York: 
(B)   The  Marble  Arch  Co.,  216th  St.  and  Broadway,  New  York; 


(C)  Louis  Wechsler,  1133  Broadway,  New  York:  (E)  Conners 
Bros.  Co..  64  West  SSth  St.,  New  York;  (P)  Frederic  W.  Burn- 
ham,  30  East  42d  St..  New  York:  (G)  Emerson  Building  Co., 
103  Park  Ave..  New  York:  (H)  P.  F.  Kenny  Co..  33  Old  Broad- 
way, New  York.     The  item   bids   were   as   follows: 


B 


D 


G 


H 


1,000  bbl.  grav  Portland  cement $1.70         $2,50         $1-70         $1.60         $2.00         $1,75         SI. 57         $2,25 

250  bbl.  whito  Portland  cement 3.20  4.00  3.00  3  00  4.00  4.00  2  90  3  80 

Hill  View  Uptake  Chamber  superstructure,  exclusive  of  items  1  and  2  (lumpsum)  35.353.00  39,000.  00  38,100.00  37.254  00  .39.300  00  46.750  00  49,000  00  48,000  00 
Hill  View  Downtake  Chamber  superstructure,  exclusive  of  items  1  and  2  (lump  sum)  56,556 .  00  54,000, 00  58,100 .  00  60. 184  00  63,700 .  00  69,300 .  00  71,000 .  00  74,816 ,  00 

Extended  totals $94,409      $96,500      $98,650      $99,788    $106,000    $11S,S00    $122,295    $126,016 


STATE    HIGHAV.4YS — C.\LIFORNI.V 


Bids  were  received  by  the  State  Highway  Commission, 
Sacramento,  Calif.,  for  constructing  highways  in  Sonoma, 
Placer  and  Mariposa  Counties,  from  (A)  L.  F.  Gerdetz  Co., 
San  Francisco:  (B)  F.  Rolandi,  San  Francisco;  (C)  J.  A.  Mar- 
shall, Berkeley;  (D)  P.  H.  Hoare.  Oakland:  (E)  A.  J.  Fair- 
banks, Willits:  (F)  Palmer  &  McBryde.  San  Francisco:  (G) 
Bauer  &  Beard,  Two  Rivers:  (H)  Bates.  Borland  &  Ayer, 
Oakland;  (I)  G.  W.  Conners,  Eureka:  (J)  Moffett  &  Mead, 
San  Francisco:  fK)  Spring  Construction  Co.,  Berkeley;  (L) 
W.   B.   Hunt   &   Sons,   Alameda:    (M)    O'Brien   Bros.,    Martinez; 


(N)  M.  Blumenkranz,  Stockton;  (O)  Forest  Paving  and  Con- 
struction Co.,  Live  Oak;  (P)  Taylor  &  Berdiner,  Willows:  (Q) 
Whitlock  &  Gorrill,  Durham:  (R)  Twohv  Bros.  Co.,  San  Fran- 
cisco; (S)  C.  H.  &  A.  W.  Gorrill.  San  Francisco;  (T)  Manuel 
Jacinto.  Sacramento;  (U)  George  R.  Daley,  San  Diego;  (V) 
Toohev  &  Johnson.  Dunsmuir:  (W)  J.  F.  Fitzpatrick,  Red 
Bluff;  "(X)  W.  J.  Schmidt,  Berkeley:  (Y)  George  S.  Benson  & 
Sons,  Los  Angeles;  (Z)  Occidental  Construction  Co.,  Los 
Angeles;  (Z-1)  Engineer's  estimate.  The  item  bids  were  as 
follows: 


Sonoma  County 
43,500  cu.yd.  excavation  unclassified. 
14  M  b.m.  Oregon  pine  lumber  in 

place 

19  M  b.m.  Redwood  lumber  in  place 
206   lin.ft.    12-in.    corrugated    metal 

pipe 

120   lin.ft.    15-in.    corrugated    metal 

pipe 

194   lin.ft.    18-in.   corrugated   metal 

pipe 

442   lin.ft.   24-in.    corrugated   metal 

pipe 

264   lin.ft.   30-in.    corrugated   metal 

pipe 

1,200  lin.ft.  4-in.  tile  drain 

185  cu.yd.  concrete.  Class  B,  culverts 


A 


B 
SO  59 

C 

$0,42 

D 

$0,43 

E 
$0.50 

F 

SO  48 

G 

$0,485 

H 

SO  38 

I 
SO.  52 

J 

SO  42 

K 
$0,365 

L 
$0  .54 

M 

$0  48 

(Z-1) 
$0,50 

40  00 
50.00 

35,00 
40.00 

.34  00 
39  00 

30,00 
32.00 

30.00 
35,00 

28.00 
32.50 

32  00 
40.00 

50  00 
50.00 

40.00 
45.00 

42   50 
48,20 

18  00 
18,00 

40  00 
40,00 

30,00 
32.50 

and 
2,400   lin.ft. 


^■ing    and    resetting 


1,00 
.30 

20,00 


1 ,  00  .65 

1   00  ,75 

,  50  , 2.5 

16,00  12. 50 


ertv  fences. 
32,400  lin.ft.  woven 

erty  fences 

76  monuments 


1,00 


1.50 


1.00 

,80 

SO 

1.25 

1,00 
.15 

,80 
35 

8.00 

13.00 

14,50 

.04 

.05 

,025 

.04 

.04 

.035 

.05 
1.00 

,04 
1.10 

.04 
1.25 

10  00        10  00 


70 

75 

SO 

1   00 

90 

1    10 

1    10 

1,25 

1   00 
20 

1    30 
30 

1   30 
,65 

1.50 
15 

14   00 

10  00 

15  00 

11  00 

1  00 


.50 


1.00 


,50 


Extended  totals. 


S36.022    S35,84o    520,242    $24,869    527,650    $27,176    S27,727    $22,183    $29,163    $25,408    $22,852    $30,903    $28,205    $31,870 


Mariposa  County 

53,000  cu.yd.  excavation 

1,700  cu.v<l.  excavation,  solid  rock 

1.024  lin.ft.  12-in.  corrugated  metal  pipe 

156  lin.ft.  IS-in.  corrugated  metal  pipe 

406  lin.ft.  24-in.  corrugated  metal  pipe 

310  lin.ft.  30-in.  corrugated  metal  pipe 

810  cu.yd.  concrete,  Class  B,  culverts  and  monuments. 

2,324  lin.ft.  guard  rail 

290  monuments 


Extended  totals. 


Placer  County 

45.000  cu.yd.  excavation  unclassifiod 

4S0  lin.ft.  12-in.  corrugated  metal  pipe 

330  lin.ft.  18-in.  corrugated  metal  pipe 

120  lin.ft.  24-in.  corrugated  metal  pipe 

235  cu.yd.  concrete.  Class  B,  culverts  and  monuments. 

8,760  cu.yd.  concrete.  Class  B,  pavement 

3.120  lin.ft.  guard  rail 

88  monuments 


B 

I 

U 

V 

W 

X 

Y 

z 

(Z-1) 

$0,62 

SO   58 

SO  38 

$0  40 

$0  60 

$0  55 

SO  74 

SO  75 

$0  45 

1.10 

1.00 

1,50 

90 

1.20 

1.90 

,74 

1   50 

1,00 

.50 

.50 

-80 

.60 

.60 

.60 

.90 

.50 

1,00 

.60 

.50 

.90 

.70 

.75 

.85 

.90 

1,00 

.80 

.60 

1.00 

.80 

.90 

1.00 

1.00 

.95 

1.30 

1    10 

.70 

1.25 

1.00 

1.10 

1.25 

1.00 

15  00 

15.00 

20.00 

24.00 

17.00 

15.00 

17.50 

17.00 

15.00 

.35 

.40 

.75 

.60 

.40 

.50 

80 

1.00 

1.00 

1.25 

1.25 

2  00 

1  00 

3,00 

1  00 

$49,2.54 

$46,860 

$45,285 

$45,285 

$50,557 

$47,522 

$59,160 

$58,900 

$47,178 

A 

F 

H               N 

0 

P 

Q 

R               S 

T 

(Z-1) 

SO.  60 

$0.60 

$0.63       $0 

50 

$0,60 

$0.55 

$0.45 

$0 

42       $0 

39 

$0,475 

$0.45 

75 

.50 

SO 

.50 

.40 

.70 

.50 

.30 

hb 

50 

.30 

1.00 

.60 

.50 

60 

■     .50 

.80 

.60 

.50 

,60 

50 

.40 

1   25 

.70 

.75 

75 

.60 

1.00 

.70 

.60 

W 

12.00 

12.50 

10.00       10.00 

10,00 

9.50 

10.00 

9 

00         9 

UO 

10.00 

2.80 

3.25 

3.50         3 

15 

2.95 

2.70 

3.00 

2 

.98         2 

.98 

.35 

.30 

.35 

40 

.35 

.50 

.35 

.50 

:<o 

.50 

.35 

1.00 

1.00 

1.00         1 

.00 

1.10 

1  00 

1  00 

.60         1 

00 

2  00 

.50 

Extended  totals $56,368    $59,953    $63,935   $54,308    S56,.S09    $53,002    $50,582    $49,113    $47,339    $56,586    $56,123 
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SKWER — riillVTON,   lOAVA 

Bids  were  received  Sept.  14  for  constructing  sewers  In 
District  No.  2  and  3  from  (A)  D.  K.  Keeler.  Davenport;  (B) 
A.  C.   Comstocls,   Cedar   Itapids;    (C)    Independent   Construction 


Co.,  Davonport;  (D)  II1I«oIh  Improvement  and  Ballast  Co., 
ChlcaKO,  111.;  (K)  O'Neal  &  I'reston.  St.  I'aul.  Minn.;  (K)  Jamee 
Kenneily.  FarKO.  N.  1).;  (C)  Dearliorn  <^onKtructlon  Co..  Wa- 
terloo; (H)  THOMAS  CAHKY  &  SONS.  Clinton  (awarded  con- 
tract).     The   Item   bids  were  as   follows: 


DISTRICT  NO.   3— Division  A 


Hulkhead.  segment    block 

Hulkhead.  reinforced    concrete     

1.710  lin.ft.  r)4-in.   scKment-block   sewer 

1.71U  lin.ft.  reinforcert-ooncrete    sewer    

;iL'0  lin.  ft.  45-in.  seKinent-block    sewer     

UliO  lin.ft.  45-in.  reinforced-concrete   sewer    .... 

1.240  lin.ft.  39-in.  seKmcnt-block     sewer 

1,240  lin.ft.  31t-in.  reinforced-concrete    sewer    .  . 

1,063  lin.ft.  3B-in.  segment-block    sewer    

1.063  lin.ft.  ;jti-in.  reinforced-concrete    sewer    .  . 

700  lin.ft.  33-in.  segment-block    sewer    

700  lin.ft.  36-in.  reinforced-concrete   sewer    .... 

323   lin.ft.   30-in.   sogment-block    sewer 

323  lin.ft.  30-in.  reinforced-concrete  sewer   .... 

235  cu.yd.  rock  (track)  excavation  (segment 
block)    

235  cu.yd.  rock  (track)  excavation  (reinforced 
concrete)     

4,361  cu.yd.  rock  excavation    (segment  block).. 

4.361  cu.yd.  rock  excavation  (reinforced  con- 
crete)      

15  manholes  No.  1   (segment  block)    

15  manholes  No.  2   (reinforced    concrete)    

3  maniioles  No.  2  (segment  block)    

3  ni.aiilioles  No.  2   (reinforced    concrete)    

2s  catch  basins  (segment  block)    

2n  catch  basins  (reinfoi-ced  concrete)    

4  20     lin.ft.     catch-basin     connections     (segment 

block)    

420  lin.ft.  catch-basin  connections  (reinforced 
concrete)    


1.00      Jl.OOO.OO         $500.00 


"'9!o6 

9.00 

9.00 

8.00 

7.00 

fi.OO 

10.00 

'    "i^OO 

"so.ob 

100.00 

35.00 

.40 

V.25 

7.30 

7.15 

6.25 

5.20 

4.50 

5.00 

"■'3.56 

'  Ys.oo 

100.00 

35.00 

.55 

D 

$610.00 
610.00 
8.50 
9.00 
7.50 
8.25 
7.50 
8.2" 
6.50 


4.00 
60.00 
60.00 
90.00 
90.00 
40.00 
40.00 

.60 


$780.00 
V.76 
'7.46 
V.46 

Y.66 
■5.75 
'4.60 


6.00 
'4.66 


$700.00 


8.40 

Y.eo 


7.50 


6.40 

5'.  60 
■l'.7() 


7.00 


3.75 
'80.66 

so'.  6  6 

'3'2'.66 


.53 


5500.00 

$550.00 

550.00 

9.26 

8.15 

9.00 

9.48 

7.15 

8.20 

7.50 

7.15 

8.20 

6.44 

6.15 

7.50 

5.49 

5.15 

7.25 

2. US 

4.15 

6.40 

5.00 

5.00 

5.00 

4.00 

3.50 

3.50 

35.00 

50.00 

50.00 

85.00 

75.00 

75.00 

35.00 

35.00 

320  lin.ft.  24-in.  vitrified  sewer  pipe.. 
320  lin.ft.  24-in.  concrete  sewer  pipe. 
370  lin.ft.  22-in.  vitrified   sewer   pijie.. 

370  lin.  ft.  concrete   sewer   pipe 

570  lin.ft.  20-in.  vitrified  sewer  pipe.. 
570  lin.ft.  20-in.  concrete  sewer  pipe.. 


1,435  lin.ft.  IS 
1,435  lin.ft.  IS-n. 
3.364  lin.ft.  15-in. 
3.364  lin.ft.  15-in. 
3,84S  lin.ft.  12-in. 
3,S4S  lin.ft.  12-in. 
5,279  lin.ft.  10-in. 
5.279  lin.ft.  10-in. 
1,670  lin.ft.  S-in. 
1,670  lin.ft.  S-in. 
2.091  cu.yd.  rock 
2,091  cu.yd.  rock 
46  manholes  N 


itDt 


1    (N 


pipe. . 

.  1.-  .^.  IV.  I-  pipe.  .  . 
11.  >1  s.  V.  .  r  pipe.  .  . 
1.1.  ,^.  \\  i-r  pipe.  . 
li,  .1  >.  u  .i-  pipe.  . . 
1 .  t.  .■^.  \v.  r  pipe.  . 
li.d  .■i.'w.r  pipe.  .  , 
1.  t.     .-^.  «  .  r    pipe.  . 

.  ,1  .-^.w.i-  pipe 

'■te  sewer  pipe  .  .  . 
,;ition  (vitrified)  . 
.ation  (concrete) 
trifled). 


46  manholes  No.    1    (concrete) 

104  catch  basins   (vitrified) 

104  catch   basins    (  concrete) 

1,560  lin.ft.  catch-basin  connections    (vitrified.. 
1,560  lin.ft.  catch-basin  connections  (concrete). 

Extended  totals  for  sep:ment-block   sewer. 
Extended  totals  for  reinforced-concrete  sew 

Extended  totals  for  vitrified  sewer 

Extended  totals  for  concrete  sewer 


2.30 

'2'.  6  6 

'2'.  5  6 
I'-JO 
I'.S 


4.00 

40. 6  6 

3'5'.66 


.50 


Division  B 
3.00 
3.'i)6 
'3.06 

'2. '5  6 


1.50 


70 


4.00 

■io.'oo 

35.66 


.40 


.$66,209.00   $73,614.00   $63,797.00 

r   75,233.00  

.    32,838.00      36,509.00      31,253.00 


2.75 

3.50 

2.00 

3.00 

2.00 

3.00 

1.50 

2.00 

1.40 

1.50 

.90 

1.25 

.SO 

1.00 

.60 

.75 

4.00 

4.00 

40.00 

40.00 

40.00 

40.00 

.60 

.60 


1.65 
1.33 


2.65 
1.96 

■2'.  6  6 

'1.36 
1.25 


2.50 
■2.15 


1.60 
■l'.35 


.60 


4.00 
3  5. 6  6 

'35. 6  6 


.50 


2.40 
1.30 
1.65 


35.00 
35.00 
35.00 
35.00 


$64,954.00   $66,118.00   $63,734.00   $66,564.00 

70,499.00  

31,134.00      32,391.00 


$60,016.00 
67,370.00 
30,008.00 
34,431.00 


DISTRICT  NO. 


Bulkhead    (vitrified)    

Bulkhead    (concrete)    

675  lin.ft.  33-in.  vitrified   sewer   pipe 

675  lin.ft.  33-in.  concrete  sewer  pipe 

300  lin.ft.  33-in.  D.S.   track    (vitrified) 

300  lin.ft.  33-in.  D.S  track    (concrete) 

592  lin.ft.  30-in.  vitrified    sewer   pipe 

592  lin.ft.  30-in.  concrete  sewer  pipe 

674  lin  ft.  2S-in.  vitrified    sewer   pipe 

674  lin.ft.  2S-in.  concrete  sewer  pipe 

345  lin.ft.  27-in.  vitrified    sewer   pipe 

345  lin.ft.  27-in.  concrete  sewer  pipe 

195  lin.ft.  22-in.  vitrified    sewer   pipe 

195  lin.ft.  22-in.  concrete  sewer  pipe 

480  lin.ft.  20-in.  vitrified   sewer   pipe 

4S0  lin.ft.  20-in.  concrete  sewer  pipe 

1,030  lin.ft.  15-in.  vitrified  sewer  pipe 

1,030  lin.ft.  15-in.  concrete   sewer   pipe 

1,295  lin.ft.  12-in. vitrified    sewer    pipe 

1,295  lin.ft.  12-in.  concrete    sewer   pipe 

6,740  lin.ft.  10-in.  vitrified  sewer  pipe 

6.740  lin.ft.  10-in.  concrete    sewer    pipe 

150  lin.ft.  8-in.  vitrified    sewer   pipe 

150  lin.ft.  S-in.  concrete  sewer  pipe 

40  manholes    (vitrified)    

40  manholes    (concrete)    

6S  catch  basins   (vitrified) 

6S  catch  basins   (concrete) 

1,020  catch-basin   connections    (vitrified) 

1,020  catch-basin  connections  (concrete)...... 

81  cu.yd.  rock   (track)   excavation    (vitnfled).. 
81  cu.vd.  rock    (track)   excavation    (concrete).. 

2  948  cu.yd.  rock    excavation    (vitrified) 

2,498  cu.yd.  rock  excavation    (concrete) 

Extended  totals  for  vitrified   sewer    $39,321.00 

Extended  totals  for  concrete  sewer    .  . . 


$350.00         $500.00 

$360.00 

$410.00 

$275.00 

$375.00 

$500.00 

$300.00 

410.00 

300.00 

6.0( 

s.oo 

6.30 

6.50 
S.OO 

6.25 

6.25 

5.00 

6.00 
8.00 

8.0( 

10.00 

7.50 

6.50 
9.00 

S.50 

7.25 

6.00 

8.00 
8.00 

4.7C 

6.00 

4.20 

4.50 
9.50 

4.40 

4.60 

4.80 

4.10 
6.25 

3.8( 

6.00 

3.75 

4.00 
5.50 

4.20 

3.90 

4.60 

3.60 
5.00 

3.3C 

5.00 

3.20 

3.50 
5.50 

4.00 

3.40 

4.40 

3.10 
S.OO 

3.4c 

4.50 

3.20 

3.50 
3.S0 

3.75 

3.25 

2.19 

3.10 
3.80 

2.6 

)                3.50 

2.25 

2.50 
2.75 

2.75 

2.15 

2.00 

2.10 
2.ej 

1.6 

2.00 

1.40 

1.50 
1.75 

1.55 

1.40 

1.35 

1.35 
1.65 

1.0 

1.05 

.90 

.85 
1.35 

1.10 

1.05 

.90 

.85 
1.35 

.9 

)                 .90 

.85 

.90 
1.10 

.85 

.86 

.80 

.80 
1.05 

.55 

.55 

.60 
.60 

.50 

.50 

.60 

.50 
.70 

40.0 

)             40.00 

3S.00 

40.00 
40.00 

42.00 

37.00 

35.00 

35.00 
35.00 

35.0 

)             35.00 

35.00 

40.00 
40.00 

42.00 

32.00 

35.00 

35.00 
35.00 

.5 

)                  .40 

.55 

.60 
.60 

.60 

.53 

.50 

.50 
.50 

5.0 

)             10.00 

5.00 

4.50 
4.50 

4.50 

7.00 

5.00 

5.00 
5.00 

4.0 

)               4.00 

3.50 

4.00 
4.00 

4.00 

3.75 

4.00 

3.40 
3.40 

$39,321.0 

)  $45,536.00 

$36,712.00 

$39,287.00 
43,144.00 

$40,070.00 

$37,774.00 

$37,247.00 

$34,831.00 
42,671.00 
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CONTRACT    PRICE 

ELEVATED  RAIL,«'AY  WORK,   PHItiADELPHIA,   PENN. 

Bids  were  received  bv  the  Department  of  City  Transit.  Oct. 
19  for  constructing  the  steel  superstructure  o£  elevated  rail- 
way work  in  Front  St.  from  Callowhill  St.  to  South  of  Girard 
Ave  Contract  No.  511.  from  (A)  McClintic-Marshall  Co., 
Philadelphia;  (B)  Pennsylvania  Steel  Co.,  Steelton ;  (C)  Con- 
ners  Bros.  Co.,  New_Yoj;k,  N.  Y.;  (D)  E.  E.  Smith  Contracting 
Co.,  New  York,  N. 


The  item  bids  were  as  follows: 


279,500.00     304.000.00     304,465,00 


.033 

.04 

.042; 

.028 

.04 

,042; 

.042 

.04 

.042; 

.0405 

,035 

.03 

.03 

05 

.04 

1  10 

2  00 

2  00 

H  80 

7  50 

8  00 

3  00 

3  00 

2  50 

Whole  work  as  shown  on  plnns, 

proposed  line  (lump  sum)       $249,000,00  $265,940,00  $283,000.00  $282,665,00 

Whole  work  as  shown  on  plans, 

alternate  Une  (lump  sum)  261,400,00 

10,000  lb.  riveted  steel  girders  .0315 

10,000  lb.  rolled  steel  beams. .  .029 

10,000  lb.  steel  columns .04 

10.000  lb.  stetl  rods 04 

10,000  lb.  iron  castings 025 

100  cu.vd.  excavation 125 

100  eu.yd.  concrete 10  00 

100  sq.yd.  asphalt  paving 4  50 

100  sq.yd.  new  granite  block 

paving 4  50 

100  sq.yd.  new  vitrified  block 

paving 4,50, 

100  sq.yd.  new  wood  block 
paving 4 ,  50 

100  sq.yd.  granite,  wood  or 
vitrified  block  repaving, 
concrete  base 2,25 

100  sq.yd.  granite,  wood  or 
vitrified  block  repa\*ing, 
gravel  base 200 

100  sq.yd.  granolithic  sidewalk 

paving 1  50 

100  sq.yd.  flagstone  sidewalk 

repaving .75 

100  sq.yd.  brick  sidewalk  pav- 
ing   1  00 

100  Un.ft.  6-in.  straight  gran- 
ite curb I  00 

100  Un.ft.  8-in.  straight  granite 

curb i  20 

100  Un.ft.  ()-in.  or  8-in.  curved 
granite  curb 2,25 

100  Un.ft.  granoUthic  curb,    .  .55 

100  Un.ft.  resetting  stone  curb.  .50 

1,000  ft.  b.m.  yeUow  pine  lum- 
ber   55,00 

10,0()0  dollars  force  account 
(per  cent,  added) 12  J  % 

Extended  totals  of  bid,  pro- 
posed line $256,185 

Extended     totals     of     bid, 

alternate  Une 268,585 


4,50 
3,75 


4  00 


2,50 


1  50 

2  00 


1    10 
1  25 


1  50 
2,00 


60  00 


$273,895 
287,455 


3  50 
3  00 


3  50 


2  25 


1,50 
1,50 


1,00 
3  00 


3  25 
3  50 


4  00 


65  00 


$290,475 
311,475 


4  00 
3  00 


4  00 


3  00 
2  00 


3  00 
2  CO 


1,50 
2  50 


40,00 


$290,790 
312,590 


Sand  and  Gravel  Production  in  the  United  States  for  the 
year  1914  has  just  been  reported  in  a  bulletin  by  G.  F.  Lough- 
lin  of  the  United  States  Geological  Survey.  The  following 
table  shows  the  total  production  of  sand  and  gravel,  including 
glass  sand,  from  1904  to  1914; 


Quantity 
Short  Tons 
10,679,728 
23,204,967 
32.932.002 

1907 41.851,918 

1908 37,216,044 

1909 59,565,551 


Year 
1904. 
1905.. 
1906.. 


Value 
$5,748,099 
11,223,645 
12,698,208 
14,492,069 
13,270,032 
18,336,990 


Year 
1910. . 
1911. . 
1912.. 
1913.  . 
1914. . 


Quantity 
Short  Tons 
69,410.436 
66,846,959 
68,354,561 
79.555,849 
79,281,735 


Value 
$21,037,630 
21,158,583 
23,113,208 
24,217,508 
23,846,999 


More  complete  returns  account  principally  for  the  large 
apparent  increase  during  recent  years  as  compared  with 
1904.  Sand  for  building  purposes  constituted,  as  in  previous 
years,  more  than  one-half  of  the  total  sand  production.  The 
production  in  1914  was  24,003.962  short  tons,  valued  at  $7,688,- 
774.  This  was  a  decrease  of  1,393^421  tons,  or  5.4%  in  quan- 
tity and  of  $319,275,  or  3.9%,  in  value  from  the  production 
of  1913.  The  average  price  per  ton,  which  increased  from 
31c.  in  1911  to  33V'C.  in  1912  and  decreased  to  SlVaC.  in  1913, 
increased  to  32c.  in  1914.  Paving-sand  production  increased 
slightly  in  both  quantity  and  value  from  3.335.508  tons. 
valued  at  $1,020,389,  in  1913  to  3,580,171  tons,  valued  at 
$1,121,999,  in  1914.  The  production  of  gravel  in  1914  exceeded 
that  of  building  sand  bv  more  than  15.000.000  tons,  an  excess 
which  was  2.000.000  tons  more  than  that  in  1913.  The  total 
production  of  gravel  in  1914  was  $39,212,858  tons,  valued  at 
$9,398,897.  an  increase  in  quantity  of  689.360  tons  and  in 
value  of  $556,086  over  the  production  of  1913.  These  figures 
show  an  average  cost  ton  of  nearly  25c..  as  compared  with 
slightly  less  than  23c.  in  1913  and  about  26c.  in  1912.  The 
entire  report  of  the  production  of  sand  and  gravel  is  neces- 
sarily incomplete,  because  it  is  impracticable  to  attempt  to 
get  reports  or  to  estimate  the  quantity  of  sand  produced  by 
the  thousands  of  individuals  who  each  year  dig  a  small 
quantity   for   their  own  use. 


On  Nov.  12  and  13  the  sales  engineers  of  the  Blaw  Steel 
Construction  Co.  held  their  annual  convention  in  Pittsburgh. 
Penn.  The  men  met  Friday  morning  at  the  works  at  Hoboken. 
Penn.,  and  made  an  inspection  of  the  plant.  A  number  of  new 
devices  were  shown  and  the  men  were  entertained  at  luncheon 
in  the  dining  room  of  the  Blaw  plant.  In  the  evening  a 
banquet  was  held  at  the  Concordia  Club,  where  63  men 
assembled.  A  feature  was  a  play  in  which  various  members 
of  the  Blaw  Organization  were  imitated.  This  was  along  the 
lines  of  the  annual  meeting  of  the  Gridiron  Club  in  Washing- 
ton. Following  this,  the  Convention  reconvened  for  serious 
work  on  Saturday.  Some  very  interesting  tests  were  made  of 
the  workings  of  the  various  Blaw  products.  The  Blaw  Steel 
Construction  Co.  is  a  designer  and  builder  of  steel  forms  for 
every  type   of   concrete   construction. 


The  Department  of  Commerce  in  a  recent  report  issued  the 
following,  giving  details  showing  the  value  of  merchandise 
imported  from  and  exported  to  each  of  the  principal  countries 
during  August  and  the  eight  months  ended  with  August,  1915, 
compared    with    corresponding    periods    of    the    preceding    year. 

Month  of  August 8  Months  Ended  with  August 

Imports  from:  1914  1915  1914  1915 
Grand  Divisions- 
Europe $.50,620,866  $38,142,368  $565,147,023  $351, 389, .547 

North -America 39,217,253  46,104,723  309,480,732  354,,397,.501 

South  America 15,095.782  22.280,972  157,448.040  199,449,175 

Asia 20,629.273  31,438,884  190,907,276  184,017,968 

Oceania 3,514, .573  2,440,359  32,327,848  38,662i981 

Africa 690,143  1.396,896  15,0.50,346  22,941,588 

Total $129,767,890  $141,804,202$1,270,361,263$1. 150,858,760 

Principal  Countries — 

Austria-Hungary....  $880,506  $113,061  $12,802,157  $4,540,168 

Belgium 2,329,145  76,368  28,184,693  1,771,434 

France 6,902,603  7,538,826  77,309,772  46,994,2.57 

Germany 9,400,043  725,244  119,887,898  36,819,943 

Italy 3,445,825  2,694,413  36,987,465  34,496,134 

Netherlands 3,446,031  1,831,813  24,418,125  17,271,961 

Norway 1,071,991  659,771  6,714,829  4,617,563 

Russia  in  Europe.      .  740,766  440,124  12,096,202  912,.373 

Sweden 614,322  1,158,911  7,240,898  7,504,829 

United  Kingdom..  17,872,280  18,535,932  194,708,846  161,737,848 

Canada 15,550,650  15,853,723  105,590,085  101,360,082 

Mexico 6,154,189  8,638,928  61,511,1,88  58,846,452 

Cuba 14,524,219  17,411,854  111,633,962  156,175,825 

Argentina 4,173,415  6.214,692  40,751,672  61,253,369 

Brazil 5,094,398  5,998,404  62,633,412  66,557,308 

China 2,482,149  '4,515,138  25,465,870  32,320j521 

India,  British 4,403,791  7,358,316  52,794,013  42,735,263 

Japan 10,068,124  10,063,178  68.737,6.53  62,752,966 

AustraUa 751,888  978,611  14,270,660  21,996,923 

Exports  to: 
Grand  Divisions- 
Europe $48,875,232  8172,495,744  $783,921,580  $1,634,693,475 

North  America 47,670,215  52,072,286  333,212,508  335,937,399 

South  America 5,312,457  13,450.247  65,403,666  86,595,898 

Asia 3,789,548  10,268,041  61,810,908  90,242,210 

Oceania 3,306,885  9,269,451  49,936,201  62,005,215 

Africa 1,413,157  3,469,181  17,064,793  22,333,868 

Total $110,367,494  S261,024,950$l,311,349,656$2,231,808,065 

Principal  Countries — 

Austria-Hungary $6,698  $12,798,495  $43,334 

Belgium $432,527  1,490,829  32,696,395  14,057,335 

France 7,420,800  28,884,743  76,607,804  333,408,123 

Germany 68,737  38,743  1.56.038,929  11,688,510 

Italy,,,', 1,169,326  15,511,875  39,296,253  150,151,448 

Netherlands 2,524,488  6,744,829  69,672,403  108,702,267 

Norway 1,077.2.59  1.618,414  5,700,859  27,840,068 

Russia  in  Europe ,      ,  7(;,i;.Sl  9,723,520  16,974,084  58,650,085 

,Sweden 312.723  4,258,322  7,985,212  61,703,589 

United  Kingdom..  ,  ,  32,951,250  93,583.342  331,539,577  574,090,545 

Canada         33,494,209  34,766,904  219.988,697  209,192,908 

Mr-xico            .        .  2,520,130  3,598,577  22,037,281  25.189,017 

Cuba              6,160,892  8,110,947  42,965,089  54,445,981 

Argentina.  971,129  4,573,089  19.648,581  31,149,868 

Brazil 1,604,207  4,055,434  15,973,222  21,077,463 

China 603,969  1,838,762  15,945,153  13,642,517 

India,  British 450,;J53  1,091,951  6.403,459  9,679,438 

Japan,    ,  1,694,620  3,088,981  23,825,545  28,677,607 

Australia.,,,  1.825,453  5,285,223  28,258,622  34,190,998 

The  RulTalo  <S:  Susquehanna  Ry.  is  at  last  to  be  scrapped. 
Failing  in  a  long  attempt  to  find  a  buyer  who  would  operate 
this  road,  the  company  was  finally  forced  to  abandon  it  and 
the  Buffalo  Housewrecking  Co.  at  a  bid  of  $220,000  took  over 
the  track  and  equipment. 

The  roadway  to  be  abandoned  runs  from  about  the  center 
of  the  village  of  Wellsville  to  Blasdell  and  was  the  western 
division  of  the  Buffalo  &  Susquehanna  R.R,,  which  was 
built  to  Blasdell  from  Wellsville  about  12  years  ago.  When 
financial  troubles  began,  the  Buffalo  &  Susquehanna  Ry.,  the 
Buffalo-Westville  road,  was  divorced  from  the  Buffalo  &  Sus- 
quehanna  R.R.  ,  „ 

The  coal  business  of  the  Buffalo  &  Susquehanna  Ry. 
was  diverted  to  the  Pennsylvania  R.R.  and  brought  west 
by  that  route  because  it  could  be  so  carried  more  cheaply. 
The  loss  of  the  coal  traffic  created  a  situation  whereby  the 
receivers  could  not  make  the  Buffalo  &  Susquehanna  Ry. 
meet  the  cost  of  operation.  The  bondholders  presented  the 
matter  in  court  about  a  year  ago  and  obtained  an  order  per- 
mitting them  to  abandon   the  road. 

Citizens  of  Wellsville  and  other  communities  along  the 
line  interested  themselves  in  trying  to  find  someone  to  take 
and  run  the  railway  and  were  instrumental  in  having  the 
order  for  the  abandonment  of  the  road  extended  from  month 
to  month,  but  in  the  end  failed. 

The  bondholders  still  retain  the  right-of-way  and  a  valu- 
able water-front  property  near  the  Rogers-Brown  steel  plant. 

Hishway  Improvements  in  Minnesota  for  1916  will  cost 
over  $3,000,000  according  to  a  recent  statement  of  George  W. 
Cooley,  Secy,  of  the  Highway  Commission.  Already  the  state 
has  distributed  $750,000  to  the  counties  to  aid  in  the  cost  of 
road  building  and  maintenance,  on  both  state  and  county 
roads.  Bv  the  end  of  the  year  this  will  reach  $1,500,000,  and 
at  least  an  equal  sum  is  being  expended  by  counties  and 
villages. 

In  a  recent  letter  to  the  state  efficiency  and  economy  com- 
mission answering  its  request  for  suggestions,  Mr.  Cooley 
urged  a  state  automobile  tax  to  provide  a  special  fund  for 
road  maintenance. 

He  also  recommended  continuing  the  one-mile  state  tax, 
and  making  the  state's  share  of  state  aid  work  50  per  cent. 
He  strongly  indorsed  the  present  system,  and  letters  from 
assistants  in  the  department,  along  the  same  line,  have  been 
filed  with   the   commission. 


I 


December   2,    1915  E  N  G  I  N  E  E  U  I  N  (!     N  K  W  S  337 

aiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


oimsftiT^cttnoini  Kle^ws 


iiiiiiiiiiiliiiiiinmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiWMiiiiiiiiiiiiiinimuiiiiiiiiiiiiiii^ 


PRICKS  AMJ   III  SINKSS   CONDITIONS. 

Although  for  a  number  of  months  past  business  in  all  lines 
affected  by  the  war  has  been  rushed,  it  is  safe  to  say  at  this 
time  that  the  foreiprn  demand  no  longer  overshadows  domestic 
requirements.  Even  those  lines  of  business  that  are  last  tu 
feel  the  effects  of  good  times  are  now  l>us>'.  and  in  a  gi'eat 
many  cases  with  moi-e  orders  than  tliey  can  handle. 

Prices  for  steel,  iron  and  otlier  metals  are  still  advancing, 
with  the  higli  mark  still  to  come.  Some  of  the  mills  are  sold 
so  far  ahead  they  are  refusing  any  new  foreign  business  in 
an  effort  to  take  care  of  tlie  domestic  trade.  Outputs  of 
record  proportions  are  not  sulllcient  to  fill  orders,  and  under 
the  circumstances  making  deliveries  is  more  important  than 
getting  new  husiii.ss.  Tin  plate  for  1916  lias  advanced  40c. 
a  box.  Plates  command  a  premium,  in  most  cases  for  promjit 
shipment.  HeaUis  in  bl.ack  and  galvanized  sheets  are  sold 
so  far  ahead  that  one  concern  has  been  notified  by  their  mill 
to  accept  no  more  orders  before  Aug.,  1916,  delivery.  Coke  Is 
a  little  easier  for  prompt  shipment  than  it  has  been,  although 
lack  of  labor  seems  to  be  a  serious  handicap  to  any  better 
conditions  at  present. 

Scarcity  of  transports  and  lack  of  vessels  for  exporting 
are  still  tying  up  the  supply  of  cars  on  the  railroads,  one  of 
the  western  roads  unloading  all  its  cars  either  in  St.  Louis  or 
Kansas  City,  in  order  to  relieve  the  shortage  west  of  that 
point.  The  railroads  have  placed  orders  with  the  car  shops 
for  over,  80.000  cars,  and  it  is  estimated  that  there  are  in- 
quiries for  about  60,000  more,  the  placing  of  which  will  be 
dependent  on  the  builders  getting  the  amount  of  steel  neces- 
sary to  build  them.  Orders  for  over  300,000  tons  of  rail  were 
placed  by  tlie  roads  in  November,  and  there  are  inquiries  out- 
standing for  at  least  150,000  tons  more.  The  railroads  are 
showing  a  marked  increase,  both  in  their  gross  and  net 
earnings.  In  the  second  week  in  November  there  was  an 
increase  of  25.7  per  cent,  in  the  gross  earnings  of  the  rail- 
roads which  sent  in  their  statements,  and  net  earnings  show 
an  Increase  of  between  20  and  25  per  cent.  This  Is  not  con- 
fined to  any  particular  part  of  the  country,  but  is  general  in 
all  sections. 

The  lumber  industry,  which  has  been  one  of  the  last  to  be 
affected  by  good  times,  is  now  very  busy,  particularly  in  the 
case  of  yellow  pine,  which  has  advanced  over  $2  per  thousand 
in  the  past  six  weeks  The  railroads  and  car  companies  are 
buying  liberally,  and  there  is  a  good  export  demand.  Dealers 
are  expecting  a  large  volume  of  business  when  the  building 
season  opens  in  the  spring.  The  paint  industry,  which  fol- 
lows with  the  lumber  business,  is  correspondingly  busy,  and 
the  manufacturers  are  not  accepting  any  future  orders  at 
prevailing  prices,  and  are  prophecylng  a  considerable  advance 
for  1916. 

A  marked  improvement  in  the  condition  of  the  labor  mar- 
ket during  October  and  November,  In  spite  of  the  greatly 
increased  demand,  is  noticed.  While  unemployment  has  shown 
further  decreases,  the  demand  for  labor  has  spread  to  practi- 
cally all  basic  industries  Instead  of  being  confined  to  muni- 
tion plants  and  the  metal  working  trade.  It  would  seem  that 
with  the  advance  in  prices  of  all  building  materials  concerns 
would  be  somewhat  cautious  about  doing  any  new  building 
at  the  Increased  cost,  but  this  does  not  seem  to  hold  true.  As 
the  prices  steadily  Increase  we  note  a  marked  increase  In 
building  permits  and  sales  of  bonds  for  public  work  all  over 
the  country. 

Oflicial  figures  from  Canada  explain  that  the  yield  of 
Canadian  wheat  for  this  vear  was  underestimated  by  more 
than  100.000.000.  bushels,  making  a  total  of  about  300,000.000 
bushels  from  Canada  alone.  The  British  Government  has  at- 
tempted to  forestall  any  cornering  of  the  market  in  rais- 
ing of  prices  by  seizing  the  wheat  In  some  of  the  Eastern 
elevators  for  which  they  are  to  pay  the  owners  a  fair  price. 
It  is  understood  that  both  in  the  United  States  and  Canada 
that  the  1916  grain  crop  will  not  be  as  heavy  as  this  year. 
The  immense  yield  of  the  present  season  and  the  consequent 
reduction  of  prices  will  have  a  tendency  to  discourage  extra- 
ordinarily large  seedings.  The  lateness  and  immensity  of 
the  small  grain  crop  have  made  it  almost  impossible  for 
farmers  to  get  In  the  usual  amount  of  their  fall  plowing,  and 
consequently  thev  are  not  In  position,  even  if  they  would,  to 
plant  the  crops  next  vear  that  they  have  had  this  year.  This 
is  in  marked  contrast  to  conditions  prevailing  a  year  ago 
when  the  price  of  wheat  was  high,  and  the  lateness  of  the 
season  permitted  the  farmer  to  prepare  an  extra  large  acre- 
age  for   planting. 

The  Crop  Reporting  Board  of  the  Department  of  Agri- 
culture in  a  statement  issued  in  connection  with,  but  not 
made  a  part  of  the  official  report,  shows  a  table  comparing 
the  production  of  this  year  with  three  previous  years,  show- 
ing that  1915  is  ahead  on  production  of  everything  with  the 
exception  of  corn,  which  was  larger  in  1912.  The  five  lead- 
ing cereals  give  collectively  a  yield  of  some  35S. 000.000  bushels 
greater  than  anv  previous  annual  yield,  and  based  on  No- 
vember 1  prices  against  1914,  are  of  value  about  $155,000,000 
more  than   last  year. 

Business  failures  as  reported  by  Bradstreet  for  the  weeks 
of  November  18  and  25  are  less  than  they  were  in  1914.  For 
the  week  of  Nov.  25  reporting  295,  and  Nov.  IS,  389.  About 
S6''f  of  the  total  number,  were  less  than  $5,000.  and  9'''e 
under    $20,000    which    leaves    5%    of    the    failures    over    $20,000. 

Money  is  verv  plentiful.  In  the  past  few  days  loans 
amounting    to    something    like    $206,000,000    having    been    an- 


nounced In  Wall  Street.  Part  of  these  are  rlomcstic.  and  the 
balance  the  foreign  powers.  Russia  has  iMactic.illy  con- 
cluded negotiations  for  a  $60,000,000  loan  and  the  London 
banks  have  cimiplet.-d  their  loan  of  $50,000,000,  the  balance 
of  the  $206,000,000  having  been  loaned  to  different  rallroails 
throughout  the  country,  most  of  It  for  much  needed  im- 
provements. 

CEMENT,  STONE  .VND  (ilt.WEl. 

Snnd  and  <;rnvel — Local  dealer.s  say  that  business  Is  still 
very  good,  and  is  conslder.ably  better  than  It  has  been  for  a 
number  of  years,  although  the  volume  of  business  has  not 
seemed  to  have  affected  prices  over  the  last  two  r  three 
months.  Sand  is  quoted  at  45c.  per  cy.yd.,  some  dealers  ask- 
ing 40c.  on  large  orders.  Gravel  prices  are  as  follows:  Sub- 
way, 95c.  per  cu.yd.,  and  paving,  75c.  per  cu.yd.;  l'/<.-ln.  gravel, 
SOc.  per  cu.yd.,  and  % -in.  gravel  at  S5c.  per  cu.yd  These 
quotations  are  for  full  cargo  lots  of  500  cu.yd.,  delivered 
alongside  of  docks.  New  York. 

Portlnnil  Cement — Business  particularly  In  the  Eastern  ce- 
ment manufacturing  zones  has  showed  an  increase  of  fully 
50%  over  November,  1914,  although  during  that  period  of  last 
year  business  was  not  normal.  Prices  are  still  holding  very 
stiff,  and  some  of  the  mills  are  so  far  sold  up  that  they  arc 
not  soliciting  orders  for  1916  business.     Prices  are  as  follows; 

New   York    $1.27  Milwaukee     $1.48 

Jersey  City    1.21  Minneapolis    1.58 

Boston    1.42  St,  Paul 1.5S 

Chicago    1.31  Duluth     1.56 

Pittsburgh    1.41  Peoria    1.39 

Cleveland    1.45  Cedar   Rapids    1.50 

Detroit     1.40  Davenport    1.40 

Indianapolis     1.44  Denver     2.28 

Toledo   1.44  San    Francisco    2.30 

The  above  prices  are  exclusive  of  package  and  for  carload 
lots  f.o.b.  cars  at  places  named.  To  contractors  45c.  Is  added 
to  the  above  figures,  including  charge  for  buying.  To  dealers 
40c.  is  added  to  the  above  figures. 

Blneatonp — During  the  early  part  of  the  month  there 
seemed  to  be  a  great  deal  of  price  cutting  among  the  dif- 
ferent dealers  which  to  some  extent  was  brought  about  by 
close  competition.  Greater  efforts  were  made  by  some  of  the 
important  dealers  to  get  new  customers,  and  as  a  result 
this  necessitated  some  price  cutting  In  order  for  some  of  the 
interests  to  retain  their  present  customers.  The  outlook  .at 
present  is  more  optimistic  than  a  month  ago.  and  business  has 
shown  considerable  improvement.  At  present  prices  are  more 
firm   than    in   the   past   few   months,    and   are   as   follows: 

Bronx  flagging  17c.  per  sq.ft.:  Manhattan,  ISc.  per  sq.ft.: 
curbing,  5x16  in.,  40c.  per  lin.ft.;  5x20  in..  45c.  per  lin.ft.:  sewer 
bottoms,  5x5  ft.  by  3  in.,  25c.  per  sq.ft.;  Belgian  bridging, 
5x24   in.,  65c.  per  lin.ft. 

Criished  Stone — Business  still  continues  good;  prices  hold- 
ing about  the  same  as  a  month  ago.  For  1',4-in.,  price  ranges 
from  SO  to  90c.  and  on  ^4 -In.  from  90c.  to  $1.  There  is  an 
indication  of  an  advance  in  price  if  the  continued  scarcity 
of  barges  is  not  relieved.  Most  of  the  deliveries  now^  being 
made  are  contracts  signed  up  several  months  ago.  and  dealers 
are  experiencing  great  difficulty  in  the  delivering.  Ordi- 
narily, barges  could  be  had  for  about  $6  and  now  they  are 
very  hard  to  get  for  $10,  on  account  of  so  many  of  the  rail- 
roads storing  freight  on  them,  waiting  for  steamers  to 
arrive.  Dealers  in  the  Boston  report  practically  the  same 
prices,  together  wMth  the   same  difficulties  in  delivering. 

IRON  -VND  STEEl. 

Pig  Iron — With  production  at  probably  the  greatest  ca- 
pacity on  record,  and  new  business  pouring  In  at  an  excep- 
tionally heavy  rate,  prices  have  made  conspicuous  advances 
several  times  during  the  past  month.  The  mills  have  been 
strained  to  such  an  extent  that  at  present  efforts  .are  now 
being  made  to  construct  additions  to  the  shops  as  well  as 
build  new  furnaces.  Buyers  are  so  eager  to  place  orders  that 
thev  are  offering  premiums  on  the  more  important  contracts. 
In  anticipation  of  continued  activity  the  United  States  Steel 
Corporation  has  already  chartered  a  number  of  vessels  for  the 
delivery  of  ore  for  1916.  Orders  now  arriving  at  the  mill  call 
for.  in  some  cases,  delivery  for  the  second  half  of  the  year 
of  1916.  Prices  in  the  Pittsburgh  District  have  advanced  $1 
per  ton,  Basic  is  now  selling  at  $16,25  and  Bessemer  at  $17.95. 
It  is  reported  that  a  few  sales  have  been  made  at  higher 
figures  but  such  sales  are  unconfirmed.  In  Chicago,  the  ac- 
tivity is  even  more  marked  than  a  month  ago,  and  prices  have 
shown  decided  advances  over  that  period.  The  following 
prices  are  fob.  furnace,  and  for  the  switching  charge  the 
average  is  50c.  per  ton:  Northern  Foundry  No.  1  sells  at  $18 
and  No.  2  at  $17.50.  These  prices,  of  course,  are  well  main- 
tained. In  the  Birmingham  District  prices  have  advanced  and 
the  demand  for  foundry  Iron  is  exceptionally  good.  Southern 
Foundry  No.  2  sells  at  $13.50  to  $14,  and  No.  1  from  $14  to 
$14,50.     These  prices  are   for  delivery  f.o.b.   furnace. 

In  New  York  purchases  have  been  more  numerous  than  a 
month  ago  and  prices  have  shown  a  decided  advance.  North- 
ern Foundry  No.  2  plain  is  now  quotec)  at  $17.25  to  $17.50.     No. 
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L'.X  at  $17.75  to  $1S.  Southern  Iron  is  $18.25  to  $18.50  for  No. 
1  and  $17.75  to  $18.25  for  No.  2  Foundry  and  No.  2  .=;oft. 
Cincinnati  prices  are  as  follows:  No.  2  Southern  $16.40  to 
SlG.no,  Cincinnati  Southern  Foundry  No.  2  is  selling;  at  $16.40 
to  $16.90.  Cincinnati  Northern  Foundry  No.  2  at  $17.76  to 
$18.26. 

Trnck  !<uppileH — Alonji  with  the  general  demand  for  steel 
rails  and  other  railroad  sup))Iies,  the  call  for  sprites  has  been 
e.xcessive.  Prices  have  advanced  considerably  in  the  past  month. 
One  of  the  most  recent  orders  placed  was  that  by  the  Erie  R.R. 
callins  for  22,000  liegs.  Railroad  sprites  f.o.b.  Pittsburgh  sell  at 
$2  per  100  lb.  for  delivery  in  the  first  quarter,  and  small  rail- 
road spilves  are  $2.10  to  $2.25.  Tracl<  bolts  now  sell  at  $2.50 
per  100  lb.  and  tie  prates  at  $34  to  $35  per  ton.  Standard  sec- 
tion angle  bars  are  selling  at  $1.50  to  $1.75. 

Steel  RnllM — Although  most  of  the  larger  interests  have 
already  placed  their  orders  for  1916  rails,  still  a  number  of 
small  orders  are  being  received  calling  for  300  to  1,000  tons. 
The  demand  for  light  rails  is  still  very  good,  and  the  lumber- 
ing interests,  as  well  as  the  coal  operators,  have  placed  con- 
siderable business  with  the  mills.  Standard  section  bessemer 
rails  are  quoted  at  $1.25:  openhearth  rails.  $1.34;  light  rails, 
S  to  10  lb.,  $1.60:  light  i-ails,  8  lb..  $1.49;  light  rails,  12  to  14  lb.. 
$1.55:  light  rails,  12  lb.,  $1.44;  light  rails.  16  to  20  lb.,  $1.50; 
light  rails,  25  to  45  lb.,  1.45.  '^'hese  prices  are  per  100  lb.  f.o.b. 
Pittsburgh  in  carload  or  larger  lots.  For  less  than  carload 
lots  5c.  per   100   lb.   extra  is  charged. 

Structural  Material^ — Although  in  the  building  line  the  de- 
mand for  structural  material  has  not  been  so  apparent  as  dur- 
ing the  month  previous,  the  call  for  structural  material  has  in 
no  sense  diminished.  Car  builders  have  entered  the  market  and 
have  placed  very  generous  orders.  Several  advances  have  been 
made  during  the  month,  but  had  no  effect  in  curtailing  the  de- 
mand. Mills  are  about  sold  up  and  have  been  postponing 
deliveries  in  a  great  many  cases.  Prices,  as  a  result  of  course, 
are  very  steady,  and  beams  and  channels  up  to  15  in.  are  quoted 
at  $1.70  f.o.b.  mills.  For  prompt  deliveries  2c.  and  over  has  been 
paid.  The  above  quotation  iircludes  beams  up  to  15  in.,  channels 
:i  to  15  in.,  and  angles  3  to  6  in.;  tees  3  in.  and  over.  Cutting  to 
specified  lengths  is  charged  at  the  following  rates:  2  to  3  ft.  in- 
clusive, 25c.:  2  ft.  to  1  ft.,  50c.;  under  1  ft.,  $1.50.  No  charge  is 
made  for  cutting  to  specified  lengths  over  3  ft.  This  price  in 
Chicago  is  equivalent  to  $1.89  to  $1.99;  in  Philadelphia,  $1,859  to 
$1,909;  in  New  York,  $1,869  to  $1,919:  in  San  Francisco,  $2.05. 

Pipe — Since  last  month's  issue,  the  price  on  black  pipe  has 
increased  l<7r  and  present  indications  favor  a  frrrther  advance. 
At  present  the  following  prices  ar-e  firmly  held. 

On  carload  lots  f.o.b.  Pittsburgh  the  following  discounts 
hold: 

Black  Galvanized 

?i  to  2-in.  steel,  butt  welded 78 7o  63%  7r 

21,^  to  6-in.  steel  lap  welded 77%  62%% 

7  to  12-in.  steel  lap  welded 75%  58%% 

At  this  rate  prices  are  as  follows: 


EXTRAS  TO  ABOVE  LIST  PER  100   POUNDS 


Diar 

%-in. 


4-ir 


Black 

2.53 

3.74 

5.06 

6.05 

8.15 

13,45 

17.59 

25.07 


Cents- 
Galvan- 
ized 


4.19 
6.30 
8.39 
10.02 
12.55 
21.92 
28.68 
40.87 


6-in. 
7-in. 


Black 

34.04 

..       44.16 

..       59.50 

S-in 62.50 

9-in 86.25 

10-in $1.03 

11-in 1.16 

12-in 1.27 


Sheets — The  phenomen 
caused  several  advances 
mills  are  so  well  booked 
cases  are  not  promised  be 
ant  factors  in  this  line  re 
August.  Quotations  given 
burgh  and  small  lots  New 


No.   10    

No.   12    

No.    14    

Nos.  18  and   2ft. 
Nos.   22  and   24. 

No.    26    

No.    27    

No.   28    


1  demand  for  black  galvanized  sheets 
n  price  during  the  month  and  the 
with  orders  that  deliveries  in  most 
fore  April.  One  of  the  more  import- 
fuses  to  quote  for  delivery  prior  to 
below  are  for  large  lots  f.o.b.  Pitts- 


For  BB 

A -in.   and    H-in $1.50 

1%-rn.  and  larger 1.25 


1.75 


Trlan^rle  Meslt — The  call  for  this  material  continues  and 
the  consequent  advance  in  the  price  of  other  metal  products 
caused  the  general  revision  in  the  quotations  for  this  material. 
As  we  go  to  press  the  foUowirrg  quotations  hold  steady. 

PRICE  PER   100  SQ.FT.   FOR    FOUR-IN.    MESH 


, Plain 

Material , 

, Galvanized < 

Less  Than 

Less  Than 

Car  Lots 

Car  Lots 

Cross-Sec. 

and  Over 

and  Over 

Area  per 

Carload 

10.000 

Carload 

10,000 

Ft.  Width 

Lots 

Sq.Ft. 

Lots 

Sq.Ft. 

0.102 

$1.14 

$1.25 

$1.35 

$1.46 

0.077 

.90 

.99 

1.07 

1.16 

0.058 

.72 

.78 

.85 

.92 

0.041 

.56 

.61 

.66 

.71 

0.170 

1.91 

2.09 

2.27 

2.45 

0.142 

1.64 

1.80 

1.95 

2.11 

0.124 

1.46 

1.60 

1.73 

1.87 

0.110 

1.33 

1.45 

1.58 

1.70 

0.0S5 

1.09 

1.19 

1.29 

1.39 

0.66 

.90 

.99 

1.07 

1.16 

U.049 

.74 

.81 

.88 

.95 

0.261 

2.81 

3.07 

3.34 

3.60 

0.225 

2.44 

2.67 

2.90 

3.13 

0.196 

2.17 

2.38 

2.58 

2.79 

0.140 

1.67 

1.83 

1.98 

2.14 

0.109 

1.33 

1.45 

1.58 

1.70 

0.075 

.98 

1.07 

1.17 

1.26 

0.380 

4.00 

4.38 

4.76 

5.13 

0.325 

3.45 

3.77 

4.10 

4.42 

0.283 

3.02 

3.31 

3.59 

3.88 

0.208 

2.31 

2.52 

2.74 

2.96 

0.151 

1.75 

1.91 

2.08 

2.24 

0   101 

1.25 

1.36 

1.48 

1.60 

I 


♦This  material  is  made  in  regular  widths  of  IS,  22,  26,  30, 
32,  42,  46.  50,  54  and  58  in.  Standard  lengths  of  rolls  are  150, 
300  and   600  ft.     Cutting  to  special  length   is  charged   extra. 

Bar.s — Concrete  Reiuforein^ — Mills  are  so  busy  turning 
out  bars  that  they  are  not  promising  delivery  on"  any  new 
business  for  at  least  six  or  eight  months.  Over  last  month 
the  price  has  advanced  20c.,  and  it  is  safe  to  predict  fronr  the 
extraordinary  amount  of  business  on  hand  that  a  further 
advance  is  more  tlian  likely  to  take  place.  In  this  respect 
it  is  clearly  shown  that  increases  in  the  price  does  not  at 
all  curtail  the  demand.  As  we  go  to  press,  the  following 
prices  are  effective: 


Mill 

Shipment 

Pittsburgh 

..      $1.70 


-Cents  per  Pound- 

P.o.b. 
Warehouse 
Pittsburgh 

$2.35 


Delivered 

From 
Warehouse 
New  York 


$2.35 


Wire  Rope — The  came  steady  volume  of  business  continues, 
and  prices  over  the  preceding  month  remain  unchanged.  On 
galvanized  the  discounts  are  40  and  2%%  oft  list.  On  bright 
they  are  55  and  2%%.  Special  brand  brights  are  selling  at 
50  and  2%%  oft  list.  At  these  discounts,  the  net  price  of 
wire  rope   at    tire   mills   is  as   follows: 


Diameter  in 

f 

Pr 

rce  per  Foot 

^ 

^ 

Cents  per 

Pound 

Inches 

Cast  Steel 

C 

rucible  Steel 

Plow  Steel 

Lars 

e  Lots 

Warehouse  De- 

Pittsburgh 

livery  Ne 

w  York 

2% 

$0.77 

$0.92 

$1.10 

Black 

Galv. 

Black 

Galv. 

2Vi 

0.63 

0.75 

2.05 
2.05 

3.25 
3.35 

2.55 
2.55 

v.  is 

2 
1% 

1% 
IVi 

1 

I 

0.40 

0.48 

0.57 
0   41 

2.10 
2.20 

3.35 
3.60 

2.80 

4.40 

0.20 

0.25       • 

0.29 

2.25 
2.30 

3.80 
3.95 

2.85 
2.90 

4.55 
4.70 

0.08 
0.07 

0.09 

0.11 

2.35 

4.10 

2.80 

4.85 

2.40 

4.25 

3.00 

5.00 

Cast-iron  Pipe — Quite  a  number  of  fair-sized  contracts  for 
water  pipes  have  turned  up  during  the  month,  and  several  large 
gas  companies  have  entered  the  market  for  considerable  supply. 
Due  somewhat  to  the  war  business  in  this  country,  a  number  of 
companies  have  been  forcedto  make  extensions  to  existing  lines. 
Increased  cost  of  raw  materials  along  with  the  improvement 
in  business  has  caused  an  advance  in  the  price  per  ton  over 
last  month,  and  in  New  York  we  quote  carload  lots  of  6-in. 
Class  B  and  heavier  at  $27  per  net  ton  Tidewater:  Class  A  and 
gas  pipe  at  $28  per  ton.  Birmingham  f.o.b.  makers'  yard  per 
net  ton  as  follows:  4-in.,  $23.50;  6-in.  and  upward,  $21.50;  gas 
pipe,  ?1  per  ton  extra.  In  this  section  it  might  be  noted  that 
the  advance  has  been  $1.50  the  last  month.  In  the  Chicago 
district  the  following  prices  hold  per  net  ton:  Water  pipe, 
4-in.,  $29;  6-in.  and  larger,  $27;  Class  A  water  pipe  and  gas 
pipe  with  an  extra  charge  of  $1. 

Chain — Due  to  the  advance  in  the  cost  of  raw  materials, 
the  price  has  advanced  50c.  per  100  lb.  Business  is  very  good 
and  the  following  quotations  hold  firm  and  steady: 
A   in $8.00        \k     and    ff 


Expanded  Metal  Lath — Business  continues  very  good,  the 
dealers  complain  that  they  have  more  orders  than  they  can 
fill,  on  account  of  tlit-  lack  of  stock.  Prices  reirrain  the  same 
as  last  month,  but  expected  increase  is  due  around  the  first 
of   the   year. 

Prices  for  painted  are   as  follows: 


1,000  to 

Under 

Veight 

Carload 

5,000 

1,000 

233 
250 
300 
340 
450 

$11.44 
12.47 
13.57 
14.64 
17.54 

$12.52 
13.55 
14.66 
15.75 
18.75 

$13.52 
14.55 
15.66 
16.75 
19.75 

\ 

in 

5.45 

% 

and 

In 

4.45 

\ 

and 

% 

in 

3.90 

% 

and 

A 

in 

3.70 

1 

to 

The 

above 

pr 

ices 

are  per 

100 

1  lb. 

$3.50 
3.40 
3.30 
3.20 
3.10 


..b.  Pittshnrch 


22 

For  galvanized  cut  in   sheets,  add  6c. 

Freisht  Rate.s— The  freight  rate  on  finished  steel  products 
in  the  Pittsburgh  district,  including  plates,  structural  snapes, 
merchant  steel,  bars,  pipe  fittings,  plain  and  galvanrzed  wire 
nails,  rivets,  spikes,  bolts,  black  sheets  (except  planrshed), 
chain,  etc.,  are  as  follows  in  cents  per  100  lb.;  Boston,  18.9; 
Buffalo,  11.6;  Baltimore,  15.4:  Cleveland,  10.5;  Cincinnatr,  15.8: 
Chicago,  18.9;  Denver,  68.6;  New  Orleans.  30;  New  York,  16.9: 
Philadelphia,  15.9;  St.  Louis.  23.6;  Minnesota  and  St.  Paul,  32.9. 
Pacific  Coast   (all  rail).  73.9. 
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steel  Sheet  piIIuk — The  price  remains  unchangi'd  at  $1.50 
to  $1.55  per  100  lb.  for  base  sizes  f.o.b.  nttsburKh. 

Plates — Demand  (or  plates  has  been  exceptionally  Rood  and 
railroads  have  placed  many  orders  for  cars  and  locomotives, 
also  shipbuilders  have  received  contracts  for  vessels  which 
has  stimulated  business  to  a  great  extent.  However,  a  very 
recent  report  states  that  the  Pennsylvania  R.H.  has  recently 
withdrawn  Its  inquiry  for  11.000  cars  because  of  the  hl^h 
prices  quoted  by  the  builders,  who  are  havinp  dlfllcultv  In 
yetting  deliveries  on  car  wheels.  Plate  mills  are  well  filled 
with  orders  for  the  first  quarter,  and  deliveries  are  now  being 
promised  more  or  less  at  the  convenience  of  the  mills.  Plates 
are  nominally  quoted  at  $1.7.5  per  100  lb.,  but  for  earlv  de- 
livery. $1.00  to  $2.  In  Chicago,' $1.89  to  $l.a9  Is  demanded;  In 
New  York.   $1.87  to  $1.97. 

Old  Material — The  market  for  old  material  Is  exceptionally 
strong;  prices  have  Jumped  since  the  last  month  and  arc  well 
maintained.  Very  heavy  sales  are  being  reported  and  orders 
are  pending  calling  for  large  quantities.  In  N'ew  York  the  im- 
proved conditions  are  very  perceptible,  and  the  following 
prices  are  being  paid  to  dealers  and  producers  per  gross  ton  in 
this  section: 

Heavy  melting  steel   scrap $12.75  to  13.75 

.N'o.    1    railroad    wrought 15.00  to  15.25 

.'^tove   plate    9.75  to  10.00 

N'o.    1    machinery   cast 12.75  to  13.00 

Wrought    turnings    7.75  to    S.OO 

( "ast   borings    -r: 77.5  to    8.00 

itailroad  malleable  cast 10.00  to  10.50 

No.    2    heavy    cast 11.75  to  12,00 

In  Chicago  the  offering  includes  a  number  of  large  ton- 
.i.iges.  cast  scraps  and  rails,  also  a  considerable  amount  of 
t--ar  wheels.  The  consumers  sho\v  heavy  deni.and  for  scrap 
materials  and  prices  have  advanced  and  are  well  maintained. 
For  delivery  at  the  buyer's  works,  Chicago  and  vicinity,  in- 
cluding freight  transfer  charges,  the  following  quotations 
hold: 

Heavy  melting  steel   scrap $15.00  to  15,50 

Old  steel   rails  rerolling. 15.25  to  15.50 

.No.    1    railroad    wrought 14.00  to  14.50 

No,    2    railroad    wrought 13.00  to  13.50 

No.    1   cast   scrap 13.00  to  13.50 

Pipes   and    flues 10.75  to  11.25 

Agricultural   malleable    10.50  to  11.00 

Railroad    malleable    13.00  to  13.25 

Cast    borings     6.75  to    7.00 

.Merchant  Steel — Warehouse  business  has  been  so  very  good 
the  last  month  that  stocks  are  pretty  well  depleted,  dealers 
having  some  difficulty  in  placing  orders  at  the  mills,  .-^s  a 
result,  prices  have  advanced  every  week  in  the  past  month, 
and  the  present  quotations  given  below  are  very  firm,  and 
indications  forcast  further  increase.  Quotations  as  given 
below  are  the  general  base  prices  for  small  lots  in  jobber's 
store: 

Cents 
Refined  iron:  Per  Pound 

1  to  1%   in.,  round  and  square 2.35 

Hi   to  4  in.  X   %   to  1  in 2.35 

1 H   to  4  in.  X  Vi   to   1^;   in 2.55 

Burden's    bar    iron 3.05 

Norway   bars    4.50 

Soft  steel: 

%  to  3  in.,  round  and  square 2.35 

1  to  6  in.  X  %   to  1  in 2.35 

1  to  6  in.  X   J4   and  A   in 2.40 

Rods— %    and   H 2.45 

Bands — l%to6x     to  No.   S 2.65 

Beams  and  channels — 3  to  15  in 2  .40 

Angles: 

3  in.  X  ^4  in.  and  larger 2.40 

3  in.  X  W   in.  and  %   in 2.85 

1%   to  2%  in.  X   hi   in 2.60 

IH   to  2%   in.   ^%   in.  and   thicke; 2.50 

1  to  114    in.  X  A   in 2,60 

1  to  IH   X   14   in .  .  2.65 

Tees: 

1%   to  2U   X   Vi   in 2.55 

1%   to  21/2   X   v'.^    in 2.65 

3    in.   and   larger 2.45 

MET-VLS 

Copper — .\  very  large  business  has  been  done  in  electro- 
Ivtic  copper  in  the  past  month,  with  a  steady  increase  in  price 
noted.  The  price  of  electrolytic  the  first  of  November  was 
18^c.  against  the  price  of  20c.  at  the  present  time.  Lake 
copper  was  selling  at  that  time  for  ISVic.  and  i  snow  selling 
for  20c.  Business  has  been  very  good  up  until  last  week, 
when  the  20c.  price  went  into  effect,  since  which  time  there 
has  been  a  little  lull.  It  is  interesting  to  note  that  a  year  ago 
at  this  time  copper  was  selling  at  $11.75. 

Tin — Tin  opened  up  the  first  week  of  November  at  36c..  with 
a  drop  the  following  week  of  214c.  .\fter  that  continued  buy- 
ing forced  the  prices  up.  Until  about  the  25th  of  the  month 
tin  was  selling  at  42c.  Since  that  time  numerous^  reports  have 
beared  the  market  to  some  extent,  and  the  price  is  now  40c. 
per  lb. 

Lead — The  market  on  lead  has  been  quieter  than  other 
metals,  with  less  advance.  There  has  been  an  advance  over 
last  month  from  4.9c.  to  5i4c..  due  to  large  export  buying. 
Domestic  trade  is  moderate,  and  dealers  think  that  if  the 
continued  price  holds  there  is  enough  incentive  for  smelters 
to  stock  well  ahead. 

Spelter — There  has  been  a  large  demand  during  the  past 
month  for  spelter,  prices  showing  more  of  an  increase  than 
any  of  the  other  metals  listed.  A  month  ago  this  was  selling 
for  14c.  and  20c.  is  now   being  asked  for  futures  with  prompt 


Copper 
Heavy  and   crucible 
Hiavy  and  wire,  ,  ,  . 
Light  and   bottom.s 

Lead 
Heavy  .. 
Tea   


shipment  at  19c.,  with  a  very  brisk  market.  At  the  price  at 
which  this  Is  held.  It  la  unprofitable  for  anybody  to  buy 
unless  absolutely  necessary,  and  this  should  curtail  the  de- 
mand enough  ao  that  a  drop  In  price  ought  to  be  noticed 
shortly. 

OLD  METALS — The  market  is  strong.  The  following  are 
the  dealers'  purchasing  prices  In  New  York: 

Cents  Cents 

per  Lb.  Brass                                  per  Lb. 

..    16.50    Heavy    11.50 

.    16.00    Light    9.50 

.    14.00  No.  1  yellow  rod  turn'tngs   12.00 

No.   1   red   turnings 11.00 

4.50    Zinc    12.00 

4.25 

MISCMLdNEOUS 

.\Nphaltuni — The  demand  still  continues  very  heavy  and 
will  continue  so  until  the  paving  season  is  finally  closed.  If 
the  season  in  the  north  had  not  practically  closed  at  the 
present  time,  prices  would  have  been  advanced  on  account 
of  the  scarcity  of  Mexican  petroleum  compared  to  the  phe- 
nomenal demand.  Business  has  been  better  than  ever  before 
in  this  line,  and  dealers  figure  that  next  year  will  be  the 
largest  year  in  the  history  of  the  business.  Prices  remain 
;r  net  ton  ' 
Chicago. 

Labor — The  market  for  unskilled  labor  Is  In  about  the  same 
position  as  It  was  a  month  ago.  being  almost  impossible  to  get 
men  to  go  away  from  the  cities  without  extra  Inducements 
being  offered.  Unemployment  has  dwindled  to  insignificant 
proportions,  and  numerous  cities  report  a  paucity  of  help, 
which  is  likely  to  become  more  marked  as  the  season  ad- 
vances, A  development  that  Is  all  the  more  remarkable  be- 
cause at  this  season  outdoor  work  usually  slackens.  The 
price  for  laborers  is  $2  a  day  for  an  S-hr.  day  around  New 
York. 

Railway  Ties — It  is  clearly  evident  that  conditions  have 
now  reached  a  turning  point.  Inquiries  now  in  the  market 
for  ties  have  been  received  from  a  great  manv  of  the  principal 
roads  in  the  country,  and  in  most  cases  call  for  a  verv  good 
supply  for  1916  requirements.  The  Italian  Government  very 
recently  appeared  in  the  market  for  several  million  feet  of 
.vellow  pine  lumber,  and  as  a  result  this  caused  some  concern 
to  tie  manufacturers.  In  some  cases  it  is  believed  that  some 
of  the  railroads  entered  the  market  because  of  this.  The 
freight  situation  shows  no  improvement,  and  partly  as  a  re- 
sult prices  have  advanced.  Should  business  develop  at  the 
same  rate  as  it  did  during  the  latter  part  of  this  month,  a 
revision  in  the  price  is  more  than  likely  to  take  place.  At 
present,   however,   the  following  prices  hold: 

First-class  standard  ties  7x9  in.  by  S  ft.  6  in.,  77c.;  6x8  In. 
by  8  ft.  67c.     These  prices  are  f.o.b.  New  York. 

Sewer  Pipes — Dealers  report  prices  somewhat  better  In  this 
line  than  a  month  ago,  and  a  slight  increase  in  price  is  noted 
with  a  prospect  of  a  future  advance.  Discounts  are  as  fol- 
lows: 

3  to  24"-80'7r  oft  list;  27  to  30"-70%  off  list;  on  30  to  36"- 
65%  off  list.     At  this  rate  prices  are  as  follows; 


Size 
3-in     .  . 

PRICE 

OF 

SEWER 
Price 
$0.03 

.05 

.08 

.08 

.11 

.16 

.20 

.27 

PIPE  PER 
Size 
18-in.    . 
20-in     . 
22-in     . 
24-in. 
27-in 

FOOT 

Price 

4-in 

ir. 

6-in.    .  . 

fi5 

1.35 

10-in 

30-in 

1.65 

12-in 

33-in 

36-in     ... 

2  187 

15-in.    .  . 

..      2.45 

Flue  Lining — Business  is  increasing  and  dealers  are  expect- 
ing another  increase  in  price  over  the  one  noted  in  this  issue. 
The  present  discount  being  817c  off  of  list.  At  this  rate  prices 
are  as  follows: 

FLUE  LINING— PRICE   PER  FOOT 


Size 
in  In. 

Weight 
in  Lb. 

Price 
per  Ft. 

Size 
in  In. 

4%x   Shi 
41,2X13 
4HxlS 
7x7 

8^4x   8V2 

14 
20 
40 
15 
IS 

$0,066 
.085 
.19 
.076 
.0S5 

814x13 

8^x18 

13     xl3 

13     xl8 

18     xl8 

75  .38 

niass — Market  conditions  have  improved  greatly  in  the 
past  month,  and  at  tlie  present  time  large  manufacturers  claim 
that  business  is  almost  normal.  The  tendency  seems  to  be 
to  higher  prices,  and  it  is  expected  within  a  very  short  time 
there  will  be  an  increase.  Prices  as  follows:  Window:  Single 
strength,  1-3  brackets  Inclusive.  B  quality,  90'"r  and  30'~r  :  sin- 
gle strength,  1-3  brackets  Inclusive,  A  quality,  90'~c  and  20<~r; 
single  strength,  above  3d  bracket,  B  quality,  90'7  and  lO""/^; 
single  strength  above  3d  bracket,  A  quality,  90T  ;  double 
stren.gth.  all  brackets,  B  quality,  90':^  and  20<:;  ;  double 
strength,  all  brackets.  A  quality,  90%  and  10%;  single  and 
double  strength,  .\A  quality,  special  prices.  Plate,  90%  and 
40%.  Skylight,  '4-in.  wire  rough  or  ribbed.  14c.  per  sq.ft. 
Boxing  on  above  extra  for  out-of-town   shipment. 

Clay  Drain  Tile — Local  dealers  in  this  line  are  very  much 
pleased  at  the  amount  of  business  they  are  doing  and  look  to 
a  big  increase  over  present  business  in  the  early  spring. 
Prices  are  as  follows: 

PER    1.000    SQ.FT. 

2  in.  3  in.  4  in.  5  in.  6  in.  8  in. 

$17.50  $22.50  $32.50  $47.59  $57.50  $97.50 

These    prices    are    in    carload    lots,    f.o.b.    New   York. 
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RAILWAYS — STEAM  AND  ELECTRIC 
Proiiosed  "Work 

Mnlne — Bar  Harbor  &  Union  River  Power  Co.  plans  to 
build  electric  line  from  Bluehill  Falls  to  Brooltline  and  Sedg- 
wick. 14  miles.     C.  M.  Tolman,  Bangor,  Maine.  Ch.  Bngr. 

Miiiue — MattawamUeag  &  Northern  Ry.  received  charter 
to  build  line  from  Mattawamlveag  northwest  via  East  Milli- 
pocket  to  MiUinocket,  23  miles.  Charles  W.  Mullen  and  I.  B. 
■\Vood,   Bangor,   interested.      Noted  Nov.    IS. 

MiiHHavlinsettN — B.ay  State  Street  Railway  Co.  received 
franchise  from  Council  to  double  track  line  on  new  river 
boulevard  from  Lowell  St.  to  Lawrence  Line.  R.  S.  Goft,  Bos- 
ton.   Mass..    Vice-Pres.    and   Gen.    Mgr. 

MaHsucliuBetta — Holyoke  Street  Railway  Co.  contemplates 
extending  line  in  South  Hartely  Falls  on  West  Main  St.  to 
Canal  St..  Canal  to  Tavlor  St..  Taylor  to  West  Main  St.  Louis 
D.  Pellissicr,  Holyoke,  Gen.  Mgr.  and  Pur.  Agt. 

Conueotlciit — New  York,  New  Haven  &  Hartford  R.R.  will 
expend  $17,000,000  for  improving  its  line  as  follows:  Additional 
electrification  to  get  full  benefit  of  that  already  done,  $1,500.- 
000:  trackage,  yards  and  sidings.  $3,000,000;  improved  signals, 
$1,000,000;   rolling  stock,   $9,000,000. 

Pennsylvania — Baltimore  &  Ohio  R.R.  Co.  contemplates 
constructing  third  track  from  Green  Junction  to  Indian  Creek, 
seven    miles.      F.    L.    Stuart.    Baltimore,    Md.,    Ch.    Engr. 

Pennsylvania — Highland  Grove  Traction  Co.  contemplates 
extending  line  from  McKeesport  to  East  Pittsburgh.  John 
M.    Lyle.    McKeesport,    Gen,    Mgr.    and    Pur.    Agt. 

Maryland — Press  reports  state  that  Western  Maryland  R.R. 
contemplates  double-tracking  brancli  line  from  Cumberland 
to   Hagerstown    in   spring.      H.   R.   Pratt,   Baltimore,    Ch.    Engr. 

Virginia — Surveys  completed  and  right-of-way  secured  by 
Norfolk.  Washington  &  New  York  R.R.  for  line  from  Newport 
News,  Va..  to  Washington.  D.  C.  159  miles,  with  branch  line 
down  Northern  Neck,  50  miles.  Channing  W.  Ward,  Richmond, 
Va.,   Pres. 

West  Virginia — Baltimore  &  Ohio  R.R.  Co.  will  double - 
track  its  line  from  Fairmont  to  Wheeling.  77  miles.  Esti- 
mated cost  between  $3,500,000  and  $4,000,000.  F.  L.  Stuart, 
Baltimore,  Md.,  Ch.  Engr. 

West  Vlrsinia — Pond  Pork  Railway  will  award  contract 
about  Jan.  10  for  15-mile  railway  from  Madison.  According 
to  press  reports  Cole  &  Crane  will  build  several  miles  of 
logging  road  as  an  extension  of  Pond  Fork  Railway.  F.  I, 
Cabell,  Richmond,  Va.,  Ch.   Engr.     Noted  Sept.  23. 

North  Carolina — Surveys  being  made  for  extension  of  line 
of  Watauga  &  Yadkin  River  R.R.  from  Darby.  N,  C,  to  Rogers 
Mills,  eight  miles,  H.  C.  Landon,  North  Wilkesboro,  Gen.  Mgr. 
Noted  Sept,   16, 

Florida — Pensacola.  Mobile  &  New  Orleans  R.R.  sold  bonds 
to  complete  its  line  from  Pensacola  to  Mobile.  Ala.,  about  17 
miles.      Henry   McLaughlin.   Pensacola,    Fla.,   Pres. 

Tennessee — New  Orleans,  Mobile  &  Chicago  R,R.  contem- 
plates extending  line  from  Middleton  to  Jackson,  Tenn,  B,  V. 
Wright.  Laurel,   Miss.,  Ch.  Engr. 

Tennes.**ee — Tennessee  Power  Co..  Chattanooga,  plans  to 
electrifv  six  miles  of  its  railroad  from  Parksville  which  con- 
nects w-ith  Louisville  &  Nashville  R.R.,  near  Shelton.  F.  W. 
Hoover.  Chattanooga,   Tenn,,  Gen,   Mgr. 

Indiana — Plans  being  considered  for  building  electric  rail- 
way from  Washington  and  Linto  via  Bicknell.  Frelandville, 
Pleasantville  and  Dugger.  A.  L.  Brocksmith,  Bicknell,  inter- 
ested. 

IlllnolH — Blue  Island  Commercial  Club,  Riverdale  Improve- 
ment Association,  Dolton  Civic  Club,  West  Hammond  City 
Club  and  the  Hammond  Chamber  of  Commerce,  Chicago,  in- 
terested in  construction  of  railway  from  Calumet  Park  to 
State  Line  St.,   West  Hammond. 

Illinois — J.  W,  Kendrick  in  a  report  to  Directors  of  Chi- 
cago, Rock  Island  &  Pacific  Railway  recommended  expendi- 
ture of  $27,000.00  during  next  three  years  for  rehabilitation 
of  line.     C.  A.  Morse,  Chicago,  111,,  Ch,   Engr. 

Illinois — Illinois  Central  R.R.  will  build  double  track 
line  from  Gravville  to  Metropolis,  about  100  miles.  A.  S. 
Balwin,   Chicago,   111,,   Ch.   Engr. 

lon-a — Citizens  of  Sioux  City  plan  to  build  interurban  rail- 
way from  Sioux  Citv,  Iowa,  to  Mitchell,  S.  D.  Estimated  cost, 
$1,500,000. 

lofva — Ft.  Madison  Street  Railway  Co,  will  rehabilitate  its 
lines.  Estimated  cost.  $50,000.  D.  A,  Morrison,  Ft,  Madison. 
Pres,,    Gen,    Mgr,    and    Pur,    Agt. 

Minnesota — Preliminary  surveys  being  made  for  spur  track 
from  Steelton  to  Morgan  Park  for  Spirit  Lake  Transfer  Ry. 
Co..  New  Duluth,  Minn. 

Kansas — It    is    reported    that    Arkansas   Valley  Interurban 

Ry.    Co.    is   considering  plans   to   extend   line   from  Wichita   to 

Eldorado.      Charles   D.   Bell,   Wichita,   Kan.,   Secy.,  Supt.,   Pur, 
Agt.  and  Ch.  Engr, 

Kansas — Wichita  R,R.  and  Light  Co.,  Wichita,  plans  to 
build    line    on    East    13th    St.      D.    I.    Hayworth,    Wichita,    Ch, 

Engr. 

South  Dakota — Duluth.  Huron  &  Southern  Ry.  plans  to 
build  line  from  Huron,  S.  D.,  to  Duluth,  Minn.  G.  W.  Morrow. 
Sisseton.  S.  D.,  Vice-Pres. 

South  Dakota^South  Dakota  Packing  and  Shipping  Co. 
will  build  spur  track  from  Great  Northern  R.R.  into  yards  of 
plant  at  Watertown. 

\orth  Dakota — Minneapolis.  St,  Paul  &  Sault  Ste.  Marie 
Ry.  plans  to  build  line  from  Max  to  Minot.  C.  N.  Kalk,  Min- 
neapolis, Minn.,  Ch.  Engr. 

Montana — Great  Northern  Ry.  Co.  contemplates  building  a 
line  from  Scobey  to  Glentana,  50  miles,  during  1916.  A.  H. 
Hosreland,  St.  Paul,  Minn.,  Ch.  Engr. 


Missouri — Benjamin  P.  Bush,  receiver  for  Iron  Mountain 
R.R.  and  Missouri  Pacific  Ry.,  authorized  to  expend  for  new 
steel  rails  $175,000  for  Iron  Mountain  R.R.  and  $530,000  for 
Missouri  Pacific  Ry.  and  $273,000  to  improve  road  and  equip- 
ment of  both  systems.-  E.  A.  Hadley,  St.  Louis,  Ch.  Engr., 
Missouri   Pacific  Ry. 

Arkansas — Pine  Bluff  &  Northern  Ry.  plans  to  build  exten- 
sion to  line  from  Cullor,  Ark.,  to  Pine  Bluff,  35  miles.  B.  C. 
Buchanan,    Little   Rock,   Ark..    Ch.    Engr. 

Texas — A.  T.  Perkins,  401  Locust  St.,  St.  Louis,  Mo.,  Pres. 
Marshall  &  East  Texas  Railway  interested  in  construction  of 
railroad  from  Paris   to  New  Orleans. 

Texas — Street  railways  of  Dallas  contemplate  building 
loop  around  block  surrounded  by  Jefferson,  Jackson,  Houston 
and  Young  St.  to  provide  service  to  union  terminal  stations. 
Edward  T,  Moore,  Dallas,  Mgr.  of  Dallas  Consolidated  Electric 
Street  Railway  Co,,  Rapid  Transit  Railway  Co.  and  Metro- 
politan Electric  Street  Railway  Co. 

Texas — Proposition  being  considered  for  building  gas- 
electric  interurban  railway  from  Buena  Vista  to  connect 
with  Orient  R.R.  and  run  northwest  up  Pecos  Valley,  35 
miles.  Pecos  Valley  R.R.  Association  interested.  V.  L.  Sul- 
livan,  Chn. 

Texas — Press  reports  state  that  Southern  Traction  Co. 
plans  to  extend  line  from  Waco  south  to  Austin,  about  100 
miles,  thence  to  San  Antonio,  82  miles.  R,  B.  Stuchter,  Dal- 
las,  Tex,,   Gen,   Mgr.   and  Luther   Dean,   Dallas,   Ch.   Engr. 

Colorado — It  is  reported  that  the  business  men  of  Tulsa, 
Okla..  plan  to  build  railway  from  Colorado  Springs  east  to 
Ordway  and  Garden  City,  Kan.,  and  from  Garden  City,  Kan., 
to  Tulsa,  Okla. 

Idaho — Sandpoint  &  Interurban  Railway  Co..  Ltd.,  will  im- 
prove its  line  and  build  spur  track  to  Great  Northern  Rail- 
way Depot.  A.  Filson,  Sandpoint,  Idaho,  Pres.,  Gen.  Mgr.  and 
Pur.    Agt. 

AVashington — Bellingham  &  Northern  R.R.  plans  to  extend 
line  from  Goshen,  Wash,,  to  Welcome,  11  miles.  E.  O.  Reeder, 
Seattle,  Wash.,  Ch.  Engr. 

AVashington — Merrill  &  Ring  Lumber  Co.,  Everett,  contem- 
plates building  logging  railway  from  mouth  of  Pysht  River 
in  Clallam  County.     Estimated  cost,  $250,000. 

Oregon — Southern  Pacific  Co.  plans  to  electrify  line  from 
Whiteson  to  Corvallis,  43  miles.  W.  Hood,  San  Francisco, 
Calif.,    Ch.    Engr. 

New  Brunswick — Department  of  Railways  and  Canals, 
Ottawa,  will  complete  portion  of  St.  John  &  Quebec  Ry.  (Can- 
adian Government  Railways),  from  Georgetown  to  Centerville. 
C.  B.  Brown,  Moncton,  N.  B.,  Ch,  Engr. 

Quebee — Quebec  Central  Ry.  contemplates  extending  line 
from  English  Lake,  Que.,  to  point  in  township  of  Dionne, 
L'Islet  County,  about  25  miles.  J.  H.  Walsh,  Aherbrooke,  Que., 
Gen.  Mgr. 


Ontario — Grand  Trunk  Ry.  authorized  to  build  sidings  and 
spurs  across  number  of  highways  in  village  to  premises  of 
Port  Credit  Land  Co.,  Ltd.  H.  R.  .Safford,  Montreal,  Que.,  Ch. 
Engr. 

Ontario — Plans  being  prepared  for  extension  of  line  of 
London  cS:  Lake  Erie  Railway  and  Transportation  Co.  from 
Lambeth  to  Delaware.  W.  N.  Warburton,  London,  Gen.  Mgr. 
and   Pur.  Agt. 

Alberta — Grand  Trunk  Ry.  authorized  to  build  railway 
spur  for  Great  "West  Coal  Co..  Ltd,,  in  northeast  quarter  of 
Section  6  and  southeast  quarter  of  Section  7-53-23,  North 
Alberta.      H.  R.   Safford,   Montreal,   Que,,   Ch.   Engr. 

Bids  In  and  Contracts  Awarded 

Ohio — Contract  for  double-tracking  line  of  Cincinnati, 
Hamilton  &  Davton  Rv.  from  Davton  to  Cincinnati  awarded 
to  FERGUSON  &  EDMONSON,  Pittsburgh,  Penn.  P.  L.  Stuart, 
Baltimore,  Md.,  Consult,  Engr, 

I'tah — Salt  Lake  &  XTtah  R,R.  awarded  contract  to 
■«'.4S.A.TCH  CONSTRUCTION  CO,  for  grading  of  extension 
from  Spanish  Fork  to  Payson.     Noted  Nov.  11. 

LIGHT,  HEAT  AND  POWER 
Proposed   Work 
Mass.,  FraminghE 


, -Edison   Electric-Lighting  Co..  Boston, 

has  applied  for  permission   to   place  its  wires  underground   in 
the  business  section.      Estimated  cost,   $40,000. 

Conn..  Hartford — Connecticut  Power  Co.,  New  London,  has 
applied  for  a  permit  to  enlarge  its  power  house  on  Commerce 
St.     Estimated  cost.   $197,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  by  R.  A,  C,  Smith,  Comr,  of  Docks,  Pier 
"A,"  Battery  PI,,  North  River,  until  10  a,m,,  Dec.  6,  for  fur- 
nishing and  delivering  boiler  tubes. 

N.  Y.,  Tonawanda — General  Electric  Co.,  Buffalo,  will  build 
power  plant  at  Tonawanda,  Estimated  cost,  $2,000,000,  C,  R, 
Huntley.    Pres, 

Penn.,  Braekenridg-e — Municipal  electric-lighting  system 
will  be  installed  in  Brackenridge.  S.  B.  Martin,  Pittsburgh, 
Consult.    Engr. 

Md.,  Frederick — City  Council  considering  plans  for  enlarg- 
ing municipal  electric-light  plant.  Estimated  cost,  $103,000. 
C,  L,  Reeder,  Baltimore,  Consult,  Engr. 

W%  Va..  Thurmond — Mt.  Hope  Electric  Power  and  Water 
Co.,  Mt.  Hope,  has  applied  for  permission  to  install  and  oper- 
ate electric-light,  water  and  sewer  systems  in  Thurmond. 

N.  C.  Statesville — An  electric  transformer  station  will  be 
built  at  Statesville  by  Southern  Power  Co.  of  Charlotte. 

Miss.,  BoonTllle — See  item  under  "Water  Works." 
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MiMji..  ChirkHdnle — Bids  will  be  received  by  City  Commis- 
fioners  until  Dec.  14  for  fuiiushintf  equipment  for  Improv- 
ing  power   plant. 

La.,  Church  Point — Citizens  plan  to  hold  election  to  vote  on 
bonds    tor   electric-liRht   plant   and   water   system. 

Ky.,  Milter— Electric-light  system  will  be  installed  In  Mater 
by  Wiley  W.  Gibson. 

Ohio,  Clevolnud— City  Council  authorized  an  expenditure 
of  $75,000  for  extending  cable  of  municipal  electric-light  plant. 

Ohio,  MnNKillon — ilassillon  Electric  and  Gas  Co.  plans  to 
improve   its  plant  on  Erie  St.     Estimated  cost,   $100,000. 

Ohio,  Snle:n — Municipal  Service  Co.,  Philadelphia,  Tenn.. 
plans  to  take  over  the  plant  of  the  Salem  lOloctric-Light  and 
Power  Co.  and  the  Columbiana  County  Kleotric-Lifjht  and 
Power  Co.,  Salem.  Companv  contemplates  an  e.xpenditure  of 
$100,000  for  improvements.     H.  T.  Hartman,  Thlladelphia,  Pres. 

Ohio,  Went  !<alem — F.  L.  Berry  has  purchased  electric-light 
franchise  and  system  at  $4,400. 

Inil.,  Terre  Hnute — See   item   under   "Buildings." 

111.,  GnlCMliurf? — See  item   under   "Water  Works." 

Wis.,  North  Milnaiikee — A.  O.  Smith  Co.,  27th  St,  and 
Keefe  Ave.,  will  soon  award  contract  for  boiler  house.  Esti- 
mated cost.   $35,000. 

lona,  Clarinda — Clarinda  Electric  Light  Co,  will  build 
power  plant.      Estimated  cost,   $80,000. 

lona.  Ft.  DodKe — Citizens  voted  to  issue  $100,000  bonds 
for  power  dam  in  Des  Moines  River  in  connection  with  hydro- 
electric power  plant   for  Ft.   Dodge.     Noted  Oct.   14. 

loira,  ImoKcne — Plans  for  electric-light  system  in  Imogene 
being  considered. 

Iowa,  Low  Moor — City  plans  to  install  electric-lighting 
system.     Bonds  for  $4,500  authorized  for  this  purpose. 

Minn.,  Montrose — Plans  being  considered  for  electric-light 
system. 

Minn.,  Rochester — (Official) — Bids  will  be  received  by  Pub- 
lic Utility  Board  until  10  a.m.,  Dec.  6,  for  furnishing  equip- 
ment for  new  power  plant.  Charles  L.  Pillsbury  Co.,  Min- 
neapolis, Minn.,  Engr. 

Kan.,  CoffejTtlle — Election  will  soon  be  held  to  vote  on 
$20,000   bonds   for   improving   municipal   electric-light   plant. 

Xeb.,  Dixon — Election  will  soon  be  held  to  vote  to  issue 
bonds  for  electric-lighting  system. 

S.  D.,  Chancellor — Press  reports  state  that  municipal  elec- 
tric-li.ght  plant  will  be   installed  in  Chancellor. 

S.  D..  Mitchell — Mitchell  Street  &  Suburban  Ry.  investigat- 
ing water  power  at  Great  Bend,  7S  miles  north  of  Mitchell, 
with  view  of  installing  power  plant  to  supply  electricity  to 
proposed  railway  and  surrounding  towns. 

Wyo.,  Cheyenne — An  expenditure  of  $50,000  planned  by 
Western  Power  Co.,  owner  of  Cheyenne  Light,  Fuel  and  Power 
Co.,  for  improvements. 

Mo.,  Sprinsfield — Election  will  he  held  Jan,  11  to  vote  on 
$400,000    bonds    for    electric-light   plant. 

Okla.,  Heavener — Bonds  for  $20,000  voted  by  citizens  for 
electric-light  plant. 

Okla.,  Shamrock — Plans  being  considered  by  Sapulpa  &  Oil 
Fields  R.R.  Co.  to  install  electric-power  plant  to  furnish  elec- 
tricity for  operating  machinery  in  oil  fields  and  for  railroad 
use. 

Colo.,   Frederick- 
light  plant. 

X.  M.,  Santa  Fe 
Pow-er  Co.  for  raising  dam  in  White  Rock  Canyon  to  furnish 
current  to  Albuquerque,  Santa  Fe,  Las  Vegas  and  other  points 
approved  by  James  A.  French,  State  Engr.  Estimated  cost, 
$650,000. 

Idaho,  Arco — Public  Utilities  Commission  granted  fran- 
chise to  Richard  W.  Ferris  to  build  and  operate  electric-light 
and  power  plant  and  water  system  in  Arco.     Noted  Nov.  25. 

Ariz.,  Miami — Election  -will  be  held  Dec.  14  to  vote  on 
$12,500    bonds    for   municipal    gas   plant. 

Ariz.,  Miami — Election  will  be  held  Dec.  14  to  vote  on 
$40,000  bonds  for  municipal  electric-light  plant. 

AVash.,  Woodland — North  Coast  Power  Co.  plans  to  build 
power  line  from  Woodland  to  Vancouver. 

Ore.,  -Vlbany — Franchise  has  been  granted  William  Hoeflich 
to  install  and  operate  electric-ligiit  plant  in  Albany. 

Calif.,  Newport — Board  of  Trustees  considering  installa- 
tion of  gas  distributing  system.     Estimated  cost.  $30,000. 

Ont.,  Forest — Town  Council  contemplates  installing  hydro- 
electric lighting  and  power  system,     R.  Karr,  Clk. 

Bids  In  and  Contracts  Awarded 

R.  I.,  Providence — (Official) — Contract  for  heating  system 
in  new  school  at  Cole  and  Luzon  Ave.  awarded  to  WILLIAM 
E.  DOHERTT,  Providence,  at  $14,025. 

!V.  Y.,  Buffalo — Fitzpatrick  &  Hoepfner  at  $67,500,  sub- 
mitted lowest  bid  for  heating  and  power  work,  and  Bison 
Electric  Co.,  at  $22,900,  for  electrical  work  at  Buffalo  State 
Hospital.     Noted  Sept.   16  and  Oct.   28. 

X.  Y.,  I'tica — Contract  for  installing  ventilating  system  in 
Utica  Free  Academv  awarded  to  MONARCH  VENTILATOR 
CO.,  New  York,  N.  Y.,  at  $41,000. 

S.  C  Hartsville — Contract  for  installing  heating  plant  in 
Coker  College  awarded  to  W.  B.  GUIMARIN  &  CO.,  Columbia, 
at   $17,500. 

Ala.,  Tuscaloosa — Contract  for  completing  gas  mains  for 
Tuscaloosa  Belt  Railway  and  Utilities  Co.  awarded  to  MUNI- 
CIPAL ENGIXEEKIXG  AND  CONSTRUCTION  CO.,  Atlanta, 
Ga.      Estimated   cost.   $12,000. 

L,a.,  Xew  Orleans—  Bids  were  received  by  Dock  Board  for 
underground  conduits,  wiring,  etc.,  at  municipal  dock  as  fol- 
lows: Marks  Electric  Construction  Co.,  $21,690,  Barnes  Elec- 
tric Construction  Co.,  $21,700,  W,  A.  Dilzell.  $26,900.  Ford. 
Bacon   &   Davis,   Engr. 


-Citizens    contemplate    municipal    electr 
-Plans    of    Rio    Grande    Light,    Heat    and 


«iM.,    nioomluKton — GLOBE    ELECTRIC    CO.,    Milwaukee, 
awarded   contract   for  electric-light  plant  In   Bloomlngton. 


Proponed  Work 

Mass.,  Salem — Plans  being  considered  by  County  Commis- 
sioners for  rebuilding  Essex  bridge  across  Danvers  River 
bet",  een  Salem  and  Beverly. 

\.  Y„  Lancaster — (Omdal) — Bids  will  be  received  by  F.  H. 
Maute.  Town  Clk.,  until  3  p.m.,  Dec,  15,  for  two  bridges  In 
Transit  Rd.  between  Lancaster  and  Cheektowga. 

X.  Y.,  Silver  Creek— Two  concrete  bridges  will  be  built 
In  Silver  Creek.     Estimated  cost,  $14,500. 

X.  J.,  IliKhlandH — Plans  being  prepared  for  bridge  across 
Shrewsbury   River  at  Highlands,      Estimated   cost,   $35,000. 

X.  J.,  Xewnrk — State  Board  of  Commerce  and  Navigation 
is  negotiating  with  Central  R.R.  of  New  Jersey  for  construc- 
tion of  new  bridge  over  Newark  Bay  between  Elizabeth  and 
Bayonne. 

X.  J.,  Xew  Gretna — Bridge  will  be  constructed  across  Mul- 
llca  River  by  Atlantic  and  Burlington  Counties.  Estimated 
cost,   $80,000. 

Penn.,  Bownianstown — Lehigh  Valley  R.P 
across  Lehigh  River  at  Bownianstown. 

Penn..  Erie — (Official) — Bids  will  be  received  by  State 
Highway  Department,  Harrisburg,  until  10  a.m..  Dec.  15,  for 
bridge  near  Kearsarge,    Erie   County. 

Penn.,  Harrisbure — (Official)- — Rids  will  be  received  by 
State  Highway  Department  until  10  a.m.,  Dec.  7.  for  bridge 
across  Four  Mile  Creek,  Harborcreek  Township,   Erie  County. 

Penn.,  Philadelphia — City  will  build  three  reinforced-con- 
crete  bridges.     G.  S.  Webster,   Engr.,   Dept.  of  Public  Wks. 

Penn.,  Pbneni.TVllle — Bids  will  be  received  by  County  Com- 
missioners, Norristown,  until  Dec.  11,  for  reinforccd-cbncrete 
bridge  over  Schuylkill  River.  B.  H.  Davis,  Consult.  Engr,, 
Whitehall  Bldg.,  New  York,  N.  Y. 

Penn.,  Sunbury — (Official) — Bids  will  be  received  by  Samuel 
B.  Rambo,  Supt.  of  Pub.  Grounds  and  BIdgs..  Harrisburg,  until 
2  p.m.,  Dec.  14,  for  175-ft.  steel  truss  bridge  at  Sunbury.  G.  A. 
Flink,  Harrisburg,   Engr. 

Gn.,  Roswell — Commissioners  of  Cobb  County,  Marietta, 
will  build  steel  bridge  across  Chattahoochee  River  at  Roswell. 
Estimated  cost,  $6,000.     Noted  Oct.  28, 

Fla.,  Ft.  Lauderdale — See  item   under  "Streets   and  Roads." 


rill  build  bridge 


.Via.,  Birmingham — Plans  being  prepared  for  bridge  over 
Cahaba  River  on   Birmingham  and  Leeds  Highway. 

-Via.,  Xew  Decatur — 'W.  B.  Edmundson  is  interested  in  a 
project  to  build  a  toll  bridge  at  an  estimated  cost  of  $200,000. 

Miss.,  Fayette — Bids  will  be  received  by  J.  C.  Shelton,  Clk.. 
County  Bd.  of  Superv.,  until  Dec.  6,  for  steel  bridge  across 
Davenport    Bayou. 


Mis 


6    by 


— Bids    will    be    received    until    Dec.    6    by 
for  three   bridges  over  Buffalo  Bayou. 

Ohio,  .\kron — Plans  being  prepared  for  bridge  across  rail- 
road tracks  at  Forge  St.  Estimated  cost,  $100,000.  $75  000  of 
which  will  be  paid  by  railroad  company  and  $25,000  by  city. 

Ohio,  Cleveland — Bids  will  be  received  by  E.  B.  Krause. 
Clk.  Bd.  of  Comrs.  of  Cuyahoga  County,  until  10  a.m.,  Dec.  8, 
for  bridge  work  as  per  Report  No.  3654. 


Ohio,  St.  Clairsville — (Official) — Bids  will  be  received  by 
B.  W.  Hopkins,  Audr.  of  Belmont  County,  until  1  p.m.,  Dec. 
13,  for  three  bridges  and  one  culvert  on  line  of  Jenewine  Rd. 
in  Wayne  and  Washington  Townships,  Belmont  County. 

Ohio,  ^Varren — Bids  will  be  received  by  Board  of  Commis- 
sioners of  Trumbull  County  until  Dec.  6  for  superstructure  of 
South  Main  St.    bridge. 

Ind.,  Evansville — Plans  being  prepared  by  Herman  Laub. 
Engr.,  Pittsburgh.  Penn.,  for  bridge  across  (jhio  River  about 
six  miles  above   Evansville.      Estimated  cost,   $550,000. 


Mich..  .*da — Bids  will  be  received  until  Dec.  8  by  Kent 
Countv  Road  Commissioners  for  steel  bridge  across  the  Grand 
River  at  Ada.     Estimated  cost,  $30,000. 

Mich.,  Lansing — Bids  will  be  received  by  Frank  F.  Rogers. 
State  Highwa.v  Comr,,  until  noon,  Dec.  9,  for  bridge  No.  37 
and  50. 

III.,  Bellflower — (Official) — Bids  will  be  received  bv  R.  O. 
Edwards.  County  Supt.  of  Highways,  Court  House.  Blooming- 
ton,  until  2  p.m.,  Dec,  18,  for  steel  bridge  in  Lexington 
Township. 

III.,  Watseka — (Official) — Bids  will  be  received  by  B.  Jor- 
dan. Count.v  Supt.  of  Highways,  until  11  a.m.,  Dec.  15,  for 
reinforced-concrete  or  steel  bridge  in  Douglas  Township, 
Iroquois  County, 

III.,  W'atseka — (Official) — Bids  will  be  received  until  11  a.m.. 
Dec.  15,  at  office  of  County  Superintendent  of  Highwavs.  for 
reconstruction  of  bridge  No.  137  between  Belmont  and  jlilford 
Townships,   Iroquois  County. 

■Wis.,  Chippewa  Falls — Press  reports  state  that  bridge  will 
be  built  across  Chippewa  River  above  Paint  Creek  dam.  Esti- 
mated cost.  $55,000. 

Wis.,  Prairie  du  Sac — Plans  being  prepared  bv  M.  W. 
Torkelson,  Bridge  Engr.,  State  Highway  Comn.,  Madison,  for 
bridge  across  Wisconsin  River  at  Prairie  du  Sac.  Estimated 
cost,  $75,000.     Noted  Nov.  11 
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lomi,  Epworth — Construction  of  viaduct  being  considered 
by  Illinois  Central  K.R.     A.  S.  Baldwin.  Chicago.  111..  Cli.  Engr. 

town,  Iowa  City — Iowa  City  Commercial  Club  is  promoting 
the  construction  of  a  viaduct  across  the  tracks  of  Rock  Island 
Southern   Ry.   at  College  Ave.      Estimated   cost,    $35,000. 

.Minn.,  .Vnokn. — See   item  under   "Streets  and  Roads." 

Klin.,  Ft.  Srott — City  plans  to  build  concrete  bridge  across 
Mormaton  River  on  North  National  Ave.  Estimated  cost, 
$10,000. 

KoD.,  Topeka — City  plans  to  construct  reinforced-conorete 
bridge  over  Shunganunga  Creek  on  Sixth  Ave.  Estimated  cost, 
$12,fi00. 

Mont.,  Hamilton — Bids  will  be  received  by  P.  E,  Robbins, 
Clk..  Rd.  of  County  Comrs.,  until  Dec.  6,  for  destroying  and 
removing  old  bridge  across  Bitter  Root  River  east  of  Flor- 
ence and  building  two  new  bridges  across  East  Fork  of  Bitter 
Root  River. 

Mo.,  AVarsaw — Bids  will  be  received  until  1:30  p.m.,  Dec.  14, 
by  B.  R.  Burton.  Clk.  of  Benton  County,  for  bridge  over 
Pomme  de  Terre  River,  Township  39. 

Tex«   Clarksvllle — See    item   under    "Streets   and    Roads." 

Okla.,  Purcell — An  election  will  soon  be  held  to  vote  on 
$100,000  bonds  for  bridge  work  in  McClain  County. 

Okla.,  Vinitn — (Official) — Citizens  defeated  $50,000  bonds 
for  17  bridges.     Noted  Nov.  4. 

Wash.,  Pasco — Plans  being  prepared  by  C.  E.  Fowler,  Con- 
sult. Engr.,  Central  Bldg..  for  steel  bridge  across  Snake  River 
between  Pasco  and  Burbank.     Estimated   cost,   $50,000. 

Bids  In  and  Contracts  An-ardcd 

Maine.  KIngsfleld— SAUNDERS  ENGINEERING  CO..  Port- 
land, at  $15,000.  awarded  contract  for  reinforced-concrete 
bridge  over  Carrabassett  River. 

Mass.,  Boston — Bids  were  received  Nov.  22  for  concrete 
bridge  over  Charles  River  at  North  Beacon  St.  as  follows:  A.  G. 
Tomasello.  69  Gibson  St.,  Dorchester,  $117,352;  Fred  T.  Levi  Co.. 
Springfield,  $119,560;  Coleman  Bros.,  Chelsea,  $124,011.  Noted 
Nov.    11. 

K.  I„  AVoonsocket — (Official) — Bids  were  received  Nov.  23 
for  Hamlet  Ai-e.  and  Fairmount  St.  bridge  as  followsr  Hamlet 
Ave.  bridge.  E.  T^'.  Foley  Contracting  Co..  New  York,  N.  Y.. 
$71,SSfi:  Brien  &  Bouvier.  Boston,  Mass.,  $73,152;  Bruno  &  Pe- 
titte.  Boston.  Mass..  $90,090;  Fairmount  St.  bridge.  Spaulding 
Construction  Co..  Suffield,  Conn.,  $21,S12:  E.  W.  Foley  Con- 
tracting Co.  ,New  York,  N.  Y.,  $23,79.");  E.  B.  Roberts  Construc- 
tion Co.,  Pittsfield.  Mass.,  $24,742.     Noted  Nov.  4. 

Conn.,  Harttord — Contract  for  reinforced  concrete  bridges 
and  widening  of  causeway  in  Haddam  Township  awarded  to 
DON.\HUE   BROS.,  Middletow^n,   $6,217.      Noted   Nov.    25. 

Conn.,  Hartford — Contract  for  concrete  bridge  on  Hartford- 
Savbrook  Turnpike,  Chester  Township,  awarded  to  JOHN  G. 
H(5LBROOK.  Westbrook,  at  $6,165.     Noted  Nov.  25. 

X.  J.,  New  Brunswick — Contract  for  reinforced-concrete 
bridge  over  Tennents  Brook  on  South  Amboy-P.ordentown 
Turnpike  awarded  to  ERRICKSON  &  MORRELL,.  Moyton. 

Penn.,  Allcntown — Central  of  New  Jersey  awarded  con- 
tract to  PENNSYLVANIA  STEEL  CO.,  Steelton,  Penn.,  for 
fabricating  and  erecting  steel  superstructure  of  new  bridges 
over  Lehigh  River  at  Allentown.     Estimated  cost,   $52,500. 

Penn.,  Kennet  Square — Contract  for  stone  arch  bridge  over 
Red  Clav  Creek  awarded  to  P.  J.  McCORMIC  &  SON,  West 
Chester,  at  $5.59S.     Noted  Nov.  11. 

Penn.,  Philadelphia — Contract  for  reinforced-concrete  bridge 
across  Ludlow  St.  awarded  to  F.  W.  VAN  LOON  CO.,  Phila- 
delphia,   at    $20,000. 


Mo.,  Joplln — (Official) — Contract  for  viaduct  over  tracks  of 
St.  Louis  &  San  Francisco  R.R.  on  Kentucky  Ave.  awarded  to 
HORTON  CONCRETE  CONSTRUCTION  CO.,  520  Reliance 
Bldg.,  Kansas  City,  at  $1S,S90.     Noted  Oct.  28. 

Okla..  Bieheart — Contract  for  reconstructing  bridge  award- 
ed to  ROCHESTER  BRIDGE  CO.,  at  $5,995. 

Wash.,  Aberdeen — A.  R.  EICHLER.  Seattle,  at  $4,355. 
awarded  contract  for  approaches  and  false  woi-k  foi-  repairing 
bridge  across  Chehalis  River.     Noted  Sept.   23  and  Nov.   4. 

Calif.,  Bakersfield — Robert  Sherer  Co.,  Pacific  Electric 
Bldg..  Los  Angeles,  at  $13,465.  submitted  lowest  bid  for 
bridges  .and  culverts  on  Division,  10,  Section  7,  Bakersfield- 
Mojave  Rd.     Noted  Nov.  4. 

Calif.,  I.OS  .-Vnceles — Edgar  T.  Wheeler,  at  $7,190,  submitted 
lowest  bid  for  bridge  across  San  Jos§  Creek  on  Lemon  Ave. 

Calif.,  Sacramento — (Official) — Contract  for  reinforced- 
concrete  bridge  across  Myers  C^reek.  Imperial  County,  awarded 
to  HOLLAND  CONSTRUCTION  CO.,  San  Diego,  at  $15,600. 
Noted  Oct.  21  and  Nov.  IS. 

WATRR     AVOHKS 

Proposed    Work 

N.  Y.,  BniTalo — An  appropriation  of  $57,599  made  by  Board 
of   Alderman   for    improving  water  system. 

\'.  Y.,  Red  Creek — Surveys  being  made  by  H.  C.  Kittredge. 
Hydraulic  Engr.,  Rochester,  for  water  system.  Estimated 
cost.   $25,000. 

Penn.,  Plttshurch — Election  will  soon  be  held  to  vote  on 
$7,000,000  bonds.  $1,200,000  of  which  will  be  used  for  enlarg- 
ing and  improving  water  system.     R.  Swan,  Dir.  of  Pub.  Wks. 

Md.,  Somerset — Plans  being  considered  by  Somerset 
Heights  Water  &  Power  Co.  for  improving  and  enlarging 
water  system. 

Va.,  Newport  News — Newport  News  Light  and  Water  Co. 
plans    new    23-in.    supply   line    from    Reservoir   toward    Oyster 


under     "Light,     Heat     and 


AV.     Va.,     Thurmond — See 

Power." 

S.  C.,'  Charleston — Election  will  be  held  Dec.  14  to  vote  on 
$1,500,000  bonds  for  purchase  of  plant  of  Charleston  Light 
and  Water  Co.  and  $100,000  bonds  for  improving  and  enlarg- 
ing   same. 

Ala.,  Cullman — Water  mains  will  be  extended  about  two 
miles. 

Miss.,  Boonville — Bids  will  be  received  bv  County  Super- 
visors until  Dec.  6  for  constructing  water  and  light  plant. 

Miss.,  Clarksdale — Bids  will  be  received  until  Dec.  14  by 
M.  W.   Purnell,  City  Clk.,  for  improving  water  system. 

La.,  Church  Point  —  See  item  under  "Light  Heat  and 
Power." 

Ky.,    AVinehester — City    plans    to    enlarge    water    system. 

Ohio,  Cnnnl  Winchester — Bids  will  be  received  by  G.  M. 
Herbst,  Clk.,  until  noon,  Dec.  30,  for  purchase  of  $12,000  bonds 
for  constructing  water  system. 


Bids  will  be  received  by  Board  of  Trus- 
r    furnishing    materials    and    improving 


Ohio,  Wilberforce- 

tees    until    Dec.    14,    J 
water  supply  system 

Mich.,  Mt.  Morris — Press  reports  state  that  citv  contem- 
plates installation  of  water  system.     H.  T\'.  Graham,  interested. 

Mich.,  Quincy — (Official) — We  have  been  informed  that 
plans  for  water  system  are  not  being  prepared  as  stated  in 
our  issue  of  Nov.  4. 

111.,  Galcshurg — Bonds  for  $80,000  sold  for  water  system 
and  electric-light  plant.     Noted  Oct.  14  and  Nov.  4. 

AVis.,  Milwaukee — City  Council  has  accepted  report  of  com- 
mittee for  extending  Linwood  Ave.  intake  water  tunnel  2.500 
ft.  Estimated  cost.  $500,000.  F.  G.  Simmons,  Comr.  of  Pub. 
Wks.     Noted  Aug.  19. 

Iowa,  Marshalltown — Plans  being  prepared  for  addition 
to  municipal  pumping  station. 

Kan.,  ICmporia — Plans  being  prepared  by  Black  &  Veatch, 
Engr.,  Kansas  City,  Mo.,  for  filtration  plant,  distributing  sys- 
tem and  other  improvements  to  water  system.  Estimated 
cost,  $125,000. 

Kan.,  Lawrence — Election  will  be  held  March  7  to  vote  on 
$175,000  bonds  for  purchase  and  improvement  of  water  sys- 
tem.    Noted  Nov.   4. 

Mo.,  Cape  fMrardeau — Plans  for  building  intake  tower  be- 
ing considered  bv  Missouri  Public  Utilities  Co.  of  St.  Louis. 
Estimated  cost.    $25,000. 

Mo.,  Lees  Summit — Contract  for  water  system  will  be 
awarded  about  Dec.  15.  Estimated  cost,  $45,000.  Henrci. 
Kent  &  Lowry  Engineering  Co.,  Kansas  (Tity,  Engr.  Noted 
Sept.  30. 

Ark.,  Becbc — Bids  will  be  received  about  Jan.  1  for  water 
system.     Estimated  cost,  $15,000.     Noted  Oct.  7. 

Ark.,  Gravctte — Plans  being  considered  by  City  Council 
for  improving  municipal  water  system  and  electric  light. 

Tex.,  Denton — Bids  will  soon  be  received  for  4,000-ft.  oi 
water  pipe  and  one  mile  of  sewer  pipe. 

Tex.,  Houston — David  Fitzgerald,  City  Water  Comr.,  will 
drill  artesian  w^ells,  install  pumps  and  build  pumping  house 
for  North  side  auxiliary  water  plant  and  connect  water 
pipe  from  new  plant  to  citv  mains  through  Glen  Park  and 
North    Main   St.      Estimated    cost,    $35,000. 

Tex.,  Mart — City  will  issue  $18,000  bonds  for  water-works 
extensions.     J.  L.  Vaughn,  Mayor. 

Tex.,  Trinity — H.  S.  Wilder,  Consult.  Engr.,  Houston,  will 
prepare  plans  and  submit  report  estimating  cost  of  complete 
water  system. 

Okla.,  Clinton — Election  will  be  held  to  vote  on  bonds  for 
$6,000  for  extension  of  water  works  system. 

Okla.,  Tulsa — Election  to  vote  on  $600,000  bonds  for  storage 
basin  at  mouth  of  Shell  Creek  postponed  from  Nov.  23  to 
Jan.  2.     Noted  Nov.   4. 

Idaho,  Arco — See   item  under   "Light,  Heat  and  Power." 

Idaho,  New  Plymouth — Citv  Council  has  received  petition 
from  R.  S.  White.  Pres.  of  New  Plymouth  Water  Co.  for 
permission  to  build  and  operate  water  system  in  New  Plym- 
outh. 

municipal     water     system 

ITtah,  Centerville — Election  will  soon  be  held  to  vote  bonds 
for  municipal  water  system. 

AriK.,  Flagstaff — Coconino  Water  Development  and  .Stock 
Co.,  recently  incorporated  with  $100,000  capital  stock,  plans 
to  develop  a  supply  of  water  on  the  slope  on  San  Francisco 
Peak,  near  Flagstaff,  and  to  distribute  it  by  means  of  a 
pumping  plant  and  pipe  line  to  all  stations  on  .\tchison. 
Topeka  &  Santa  Fe  R.R.  between  Ashfork  and  Angel,  also 
to  tourist  resorts  on  rim  of  Grand  Canyon.  C.  H.  Spencer, 
interested. 


Calif.,  Azusa — City  has  retained  F.  E.  Trask.  Engr.,  Union 
Oil  Bldg.,  Los  Angeles,  to  prepare  plans  for  municipal  water 
system. 

Calif.,  Richmond — (Official) — J.  H.  Dockweiler.  Engr.,  re- 
tained by  Richmond  Water  Commission  to  submit  a  report  on 
a  most  suitable  water  system  for  city. 

Calif..  AVhltticr — Plans  will  be  prepared  by  F.  C.  Roberts. 
Engr.,  Marsh-Strong  Bldg.,  Los  Angeles,  for  water  and  dis- 
tributing system.     Estimated  cost,  $100,000. 

Que.,  Montreal — Citv  plans  to  enlarge  and  improve  water 
system.     M.  Cote,  City  Comptroller. 

Que,,  St.  Hyncinthe — Bids  will  be  received  until  .Tan.  11  by 
Hector  Cadieux,  City  Engr.,  for  mechanical  gravity  filter  plant. 
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Ont.,  Cornwall — Plans  being  considered  by  Town  Council 
for  extending  water  mains  and  installing  pump.  Kstlmated 
cost,   $25,000      J.   E.   HarknesS,  Clk. 

Ont.,  Uryden- — Town  Council  contemplates  water  system. 
B.  S.  McKenzie,  1002  Union  Trust  Bldg.,  Winnipeg,  Man.,  Con- 
sult. Engr. 

Ont.,  tiiilt — City  plant  to  Install  two  motors  In  electrical 
pumping  plant  at  water-works.     Kstimated  cost,  $5,000. 

illtbi  In  nnil  ContractH  Awarded 

MasN.,  Lynn — Contract  ".\"  for  Ipswich  River  pumping  sta- 
tion awarded  to  HAY  STATK  nUEDGlNG  AND  CONTKACT- 
ING  CO..  Boston,  at  $n.:;63:  Contract  "C"  for  De  Liival  pump 
to  POWER  EQUIPMENT  CO.,  Boston,  at  $11,935.  Noted  Oct. 
21  and  2S. 

N.  Y.,  SyraeuMc — Contract  for  Intake  pipe  at  Onondaga  Lake 
for  Solvay  Proce.ss  Co.  awarded  to  GREAT  LAKES  DREDGE 
AND  DOCK  CO.,  Buffalo,  at  $200,000. 

N.  J.,  South  Ornnfce — Contract  for  laving  water  main.s  In 
Audley  St.  and  Montague  PI.  awarded  to  DOMINICK  MER- 
CANDANTE. 

La.,  ^VIlite  rustle — Contract  for  installing  water  system 
awarded  to  AMERICAN  CAST  IRON  PIPE  CO.,  Birmingham, 
Ala.     Noted  Sept.    2. 

Ohio,  Cincinnati — Contract  for  concrete  water  tanks  in 
Ke.inedy  Heights  awarded  to  FERRO  CONCRETE  CON- 
STRUCTION CO.,  at  $168,747.     Noted  Oct.  14. 

Ohio,  rievelnnil — Contract  for  boiler  foundations  for  filtra- 
tion plant  awarded  to  F.  W.  MARK  CO.,  Leader  News  Bldg. 
Estimated    cost,    $4,500. 

Ohio,  Cleveland — Contract  for  two  (iO-in.  water  mains  at 
Division  Ave.  Pumping  Station  awarded  to  HOAG  &  ZULLO 
CO. 

ni.,  AVe.st  Frankfort — (Official  5 — Contract  for  municipal 
water  system  awarded  to  CHARLES  S.  LAIM,  St.  Louis,  Mo., 
at  $83,000.     Noted  Nov.  11. 

Iowa,  Hoyden — Contracts  for  water  system  awarded  as 
follows:  ADNA  DOBSON.  Lincoln.  Neb.,  at  $5,563.  for  pipe  line; 
DES  MOINES  BRIDGE  AND  IRON  CO..  Des  Moines,  at  $2,650. 
for  tower  and  tank:  WARD  &  WEIGHTON  Sioux  City,  at 
$1,528.  for  pump  house  and  drill  well;  FAIRBANKS,  MORSE 
CO.,   Chicago.    111.,    at    $610,    for   pump    and   engine. 

Minn.,  Dulnth — Contract  for  5.000-ft.  H4-in.  and  1  000-ft. 
H4-in.  galvanised  iron  pipe  awarded  to  DULUTH  PLUMBING 
SUPPLIES  CO. 

Tex..  Beaumont — Contract  awarded  to  SPENCE  &  HOWE 
CONSTRUCTION  CO.  for  water  mains  across  Neches  River. 
Estimated  cost.    $10,800. 

Tex.,  Ft.  AVorth — Contract  awarded  to  HEDGES  CON- 
STRUCTION CO.,  Springheld.  Mo.,  for  completing  West  Fork 
Reservoir  and  constructing  sewage-disposal  plant.  Estimated 
cost,    $172,000.      Noted  Oct.    14. 

Ont.,  Berlin — Citv  Council  a\\"arded  contracts  for  water 
system  as  follows:  CANADIAN- ALLIS-CH AMBERS  CO..  LTD., 
King  St..  W.  Toronto,  at  $4,492.  for  pumping  machinery; 
GARTSHORE-THOMPSON  PIPE  AND  FOUNDRY  CO..  Stuart 
St.,  W..  Hamilton,  at  $7,074.  for  piping;  KERR  ENGINE  CO., 
Walker  Rd..  Wallierville,  for  valves. 

SE^VERS 

Proposed    AVork 

Mass.,  Lynn- 
proving   sewer 

X.  Y.,  Batavia — Citizens  voted  $17,000  bonds  for  repairs 
to   sewer   pumping   plant. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  Dec.  8  for  repairs  to  barrel  sewers  under  pier  at 
foot  of  36th  St.  and  North  River. 

Ti.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
being  received  for  sewers  and  catch  basins  in  Willard  and 
Hatch  Ave.,  Woodhaven,  about  1,600  ft.  Louis  Englehardt, 
Willard  Ave.,  in   charge. 

N.  Y.,  W'appinprer  Falls — City  will  vote  for  bond  issue  of 
$15,000  for  completion   of  sewer  system. 

N.  J.,  Hackensack — (Official) — Bids  will  be  received  by  M. 
Demarest.  Pres.  of  Hackensack  Improvement  Comn.,  Muni- 
cipal Bldg.,  316  State  St.,  until  8  p.m.,  Dec.  6,  for  sewers  in 
Passaic  and   State   St. 

N.  J.,  RIdgefield  Park — Bids  will  be  received  by  H.  F. 
Avers,  Chn.  of  Ed.  of  Village  Comrs.,  until  Dec.  7,  for  sewer 
system    in    West    View    Section. 

Md.,  Baltimore — Bids  will  be  received  until  Dec.  S  by 
Board  of  Awards.  City  Hall,  for  lateral  sewers  in  District 
No.  3S-A,  Sanitary  Contract  No.  172. 

AV.  Va.,  Kenova — Bids  will  be  received  about  Dec.  23  for 
sewer  system.  Estimated  cost,  $55,000.  Oliver  &  Maupin, 
Huntington,    W.   Va.,    Engr,      Noted   Nov.    IS. 

W.  Va.,  Thurmond — See  item  under  "Light,  Heat  and 
Po'wer." 

Fla.,  Ft.  Myers — Citizens  did  not  vote  $25,000  bonds  for 
Improving  server  system  as  was  noted  in  the  issue  of  Nov.   25. 

La.,  Donaldson — A.  W.  Jackman  has  applied  to  City  Council 
Tor   franchise    to    install    sewerage    system    in    Donaldson. 

Ky.,  Lexington — Plans  will  be  prepared  for  sewage  dis- 
posal plant  and  sewer  in  North  Main  St.  Estimated  cost, 
$350,000.     J.   White  Guyn.   City  Engr. 

Ky.,  OwenstTro — Contract  for  sewer  system  will  be  award- 
ed about  Jan.  IS.  Citizens  recently  voted  $250,000  bonds  for 
this   purpose.      Noted   Oct.   21   and   Nov.   18. 

Ohio,  Brewster — City  will  install  sewer  system.  Estimated 
cost,    $10,000. 


-Bids    will    be    received    by    W.    P. 

..  .■..O..U..,    ^  .ij    ^i,».,    1. Dec.    14,    for    sewer    conHlructlon. 

Estimated  cost,  $20,000.  R.  W.  Pratt,  708  Hippodrome  Bldg., 
Cleveland,  Consult.   Engr. 

Ohio,  Vroy — Bids  will  be  received  by  C.  F.  Rannells,  Audr., 
until  noon,  Dvc.  11,  for  purchase  of  $21,500  bonds  for  sewer 
construction  . 

End.,  Ft.  Branch — Construction  of  sanitary  sewer  system 
and  puritlcation  plant  under  consideration.  Estimated  cost, 
$15,000. 

Ind.,  Ureencnstie — Plans  being  considered  for  sewage  puri- 
fication plant  and  oewer  from  Greencastle  to  Big  Walnut 
Creek. 

ind.,  Vincennes — Plans  being  prepared  for  storm  sewers  In 
eastern  and  southeastern  part  of  city.  Estimated  cost,  $150,- 
000.     H.  T.  Watts,  City  Engr. 

Mich.,  Flint — No  bids  were  received  for  sanitary  sewers 
in  Wilcox  St.  from  Flint  River  to  Glenwood  Ave.  and  In 
Decker  St.  from  Cleveland  Ave.  to  Poplar  St.  Work  will 
be  done  under  supervision  of  City  Engineer. 

Mich.,  (irnnd  Rnplds — GrandviUe  Avenue  Improvement  As- 
sociation interested  in  a  project  to  secure  sewer  system  for 
south  and  sauthwestern  section  of  city.  Estimated  cost, 
$250,000. 

Mich.,  Harbor  Bench — Bids  will  be  received  by  W.  A.  Tres- 
cott.  City  Clk.,  until  8  p.m.,  Dec.  8,  for  sanitary  sewer  system 
and  disposal  pi   nt.     R.  W.   Roberts,  Saginaw,   Engr. 

111.,  East  St.  Louis — City  plans  an  expenditure  of  $50,000 
for  repairing  s.wers.  Work  will  be  done  under  supervision 
of  City   l':ngiiieer. 

Wis.,  Itandolph — Citizens  plan  installation  of  sewerage  sys- 
tem.     Estimated   cost,   $15,000. 

fowa,  Clinton — Citv  contemplates  sewers  in  Districts  Nos. 
7   and    S.      J.    "     Thorne,   City    Engr. 

Iowa,  Dubuqnr — City  Council  will  construct  8-ln.  tile  pipe 
sanitary  sewer  in  St.  Ambrose  St.  from  present  manhole  at 
intersection  of  Willow  and  St.  Ambrose  St. 

Iowa,  FarraBut — Surveys  being  made  for  sewer  and  drain- 
age system.      Estimated  cost.   $4,000. 

Iowa,  Ft.  Madison — Contract  will  soon  be  awarded  for  two 
miles  of  sanitary  sewers.     R.  J.  Lewis,  City   Engr. 

Iowa,  Mason  City — City  plans  to  install  sewage-disposal 
plant.      Estimated  cost.   $100,000. 

Iowa.  Oskninosa — Bids  will  soon  be  received  by  Black  & 
Veatch,  Engr..  Kansas  City,  Mo.,  for  sewer  system.  Noted  Aug. 
12  and   Nov.   4. 

Iowa,  Sioux  City — Bids  will  be  received  by  P.  J.  Wells,  City 
Clk..  until  Dec.  4.  for  sewer  in  Leech  Ave.  from  South  Fowler 
to  South   Westcott  St. 

Minn.,  Belle  Plainer — Bids  will  be  received  until  Dec.  13 
for  construction  of  sanitary  sewers  in  Market  St.  from  Min- 
resota  River  to  Forest  St..  in  Forest  St.  from  Market  St.  to 
Meridan  St.,   in  Meridan  St.   from   Forest  St.   to   Prairie   St. 

Minn.,  Minneapolis — City  plans  to  install  two  sewers. 

Minn.,  South  St.  Paul — (Official) — Bids  will  be  received  by 
the  Citv  Clerk  until  Dec.  6  for  sewer  on  Third  St.  and  Third 
Ave.  Estimated  cost,  $26,000.  Contract  recently  awarded  for 
this  work  has  been  ruled  invalid.  John  Fearing,  City  Engr. 
Noted  Nov.    4. 

Minn.,  Virginia — Plans  approved  by  City  Council  for  con- 
struction of  sanitary  sewer  through  certain  portions  of  Ridge- 
wood  addition. 

Kan.,  Neodesha — Bids  will  soon  be  received  by  Black  & 
Veatch,  Engr.,  Kansas  City.  Mo.,  for  sewage-disposal  plant. 
Estimated  cost,  $50,000.     Noted  Nov.   11. 

Neb.,  Pawnee  City — Sewer  system  will  be  installed  in  city. 
Estimated    cost,    $35,000. 

Neb.,  Wausa — Bids  will  be  received  about  Jan.  1  for  sewer 
system  and  sewage  disposal  plant.  Estimated  cost,  $12,000 
Noted   Sept.    23. 

S.  D.,  Alexandria — Election  will  soon  be  held  to  vote  on 
bonds  to  install  sewer  system. 

S.  D.,  Edgemont  —  Bids  will  be  received  by  W.  S.  Wyatt, 
Citv  Audr.,  until  8  p.m.,  Dec.  6,  for  constructing  sewers  in 
District  No.   3. 

N.  !>.,  Mandan.^Bids  will  be  received  about  Jan.  1  for  in- 
stalling drainage  system  and  paving  various  streets.  Esti- 
mated cost,  $216,000.  Black  &  Griffin.  Consult.  Engr.  Noted 
Nov.   11. 

Ark.,  Harrison — Sewer  system  will  be  constructed.  Esti- 
mated  cost,   $65,000. 

Tex.,  Belton — Citizens  voted  $40,000  bonds  for  sewer 
system. 

Tex.,  Dallas — Citv  will  build  storm  sewer  estimated  to  cost 
$5,000. 

Tex.,  Houston — Ordinances  passed  by  City  Council  author- 
izine  an  appropriation  of  $51,000  for  storm  sewers  to  drain 
Alain  St.  between  tracks  of  Galveston,  Harrisburg  &  San 
,\ntonio  Railway  and  Bellaire  Blvd.  and  an  appropriation  of 
$21,000  for  storm  sewers  on  Hathaway  St.  from  Baldwin  to 
Crocker   St. 

Tex.,   Seguin — City  plans   installation   of  sewerage   system. 

Tex.,  Uvalde — Plans  for  proposed  sewage-disposal  plant 
submitted  to  K.  R.  Benson,  City  Engr.,  by  N.  Werenskiold, 
Dallas,    Consult.    Engr. 

Tex.,  Winnsboro — J.  D.  Carter  submitted  plans  for  In- 
stallation   of   municipal    sewer   system. 

Okla.,  Commerce — Plans  being  considered  by  city  for  sewer 
system.      Benham   Engineering   Co.,   Oklahoma.    Engr. 
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Ukla.,  Enid — City  will  build  sewer  system  in  three  new 
sewer  districts  and  make  extensions  in  two  districts.  W.  C. 
Rogrcrs,   City   Clk. 

Vriz.,  Miami — Election  will  be  held  Dec.  14  to  vote  on 
J60.000  bonds  for  sewerage  system  and  sewage-disposal 
plant. 

Wash..  Seattle — Bids  will  soon  be  received  by  Board  of 
Public  Works  for  sewer  system  in  Mead  St.  and  51st  Ave.  S. 

WaHli.,  Seattle — City  Engineer  has  submitted  report  to 
Board  of  Public  Works  estimating  cost  of  sewers  in  Fair- 
mount  Ave.  at  $60,893. 

Ore.,  Mt.  Angel — City  Council  has  authorized  construction 
of  sewer  system. 

Calif.,  Auburn — (OfBcial) — Citizens  voted  $15,000  bonds  for 
extending  sewer  system.      Noted  Oct.   22. 

Calif.,  Imperial — (Official) — We  have  been  informed  that 
election  to  vote  on  $100,000  bonds  for  improving  sewer  and 
water  systems  will  not  be  held  as  stated  in  our  issue  of 
Nov.    11. 

Calif.,  Pasadena — A  tract  of  land  comprising  about  600 
acres  east  of  Covote  Pass,  south  of  Alhambra,  has  been  pur- 
chased by  cities'of  Pasadena,  South  Pasadena  and  Alhambra 
to  be  used  as  a  sewer  farm. 

Calif.,  Pomona — Special  election  will  be  held  Jan  11  to 
vote  on  bonds  for  $15,000  for  storm  sewt-rs.     Noted  Nov.  4. 

Calif.,  San  Francisco — Bids  will  soon  be  received  by  Board 
of  Public  Works  for  sewer  system  in  South  Bay  View  Dis- 
trict.     Estimated   cost.    $55,000. 

Hue.,  Montreal — Board  of  Control  contemplates  an  expendi- 
ture  of    $1,022,320    for   sewer   virork. 

Que.,  Montreal — City  plans  to  install  collecting  sewer  in 
north  of  Island.     Estimated  cost,  $500,000. 

Ont.,  Toronto — R.  C.  Harris,  Comr.,  has  recommended  the 
following  work  to  the  Board  of  Control:  Sanitary  sewers, 
$13,000:  storm  sewers,  $43,500:  asphalt  paving,  $126, SOO: 
asphaltic  concrete  paving,  $4,400;  brick  block  paving,   $12,560. 

Ont.,  Toronto — Bids  will  be  received  until  Dec.  7  by  Board 
of  Control  for  sewer  construction. 

.Man.,  \ssiniboia — Bids  will  be  received  until  noon,  Dec.  6. 
by  Frank  Ness,  Clk.,  Kirkfield  Park,  for  constructing  lateral 
sewers  on  .a  number  of  streets. 

B.  C,  Vancouver — Plans  for  trunk  sewer  along  south  side 
of  False  Creek  from  Brewery  Creek  to  China  Creek  trunk  at 
Seventh  Ave.  and  Keith  Drive,  will  be  submitted  to  Board  of 
W^orks  for  approval.      P.   L.   Fellowes,  City   Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Contract  for  sewer  pipe  awarded  to  WALDO 
BROS.,   INC.,  Boston. 

Mass.,  Boston — Contract  for  pipe  sewers  and  drains 
awarded  to  M.  DE  SISTO,  198  La  Grange  St.,  West  Roxbury, 
at   $4,S11. 

BI.  Y.,  Pairport — Contract  for  East  Church  St.  intercept- 
ing sewer  awarded  to  BISHOP  CONSTRUCTION  CO.,  at  $4,5S3. 

N.  Y.,  New  Yorii — (Borough  of  Manhattan) — (Official)  — 
Bids  were  received  for  improving  sewer  in  Cedar  St.  between 
Broadway  and  Nassau  St.  as  follows:  U.  S.  Drainage  and 
Irrigation  Co.,  $8,523;  Lawrence  Contracting  Co.,  $9,283:  Pat- 
rick Riley,  $11,237. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  making  repairs  to  barrel  and  box  sewers  at  26th 
St.  and  North  River,  37th  St.  and  East  River.  110th  St.  and 
East  River.  ISSth  St.  and  North  River.  Third  St.  and  East 
River,  and  Stanton  and  Rivington  St.,  East  River  awarded  to 
RIVERSIDE   CONTR.\CTING  CO.     Noted  Nov.   4   and   IS. 

X.  Y.,  Yorktown  Heights — Sewage  Disposal  and  Water  Co.. 
Schenectadv,  at  $71,115,  submitted  lowest  bid  for  sewage  dis- 
posal plant  at  Mahonsic  State  Hospital,  and  Frederick  N. 
Lewis,  New  Tork,  at  $31,970.  for  plant  at  Yorktown  Heights 
Training  School   for  Boys.     Noted  Oct.  21. 

"^  S.  J.,  Atlantic  Highlands — Contract  for  extending  sewer 
system  awarded  to  R.  W.  SMITH  CORPORATION,  New  York. 
N.   Y.      Estimated    cost,    $15,000. 

JV.  J.,  Newark — Bids  were  received  by  Passaic  Valley  Sew- 
erage Commission,  Nov.  14.  for  Vailsburg  sewers,  southwest- 
erly section  ,as  follows:  James  A.  Christie,  Newark,  $9,711: 
Michael  Stefanelli,  $9,65S;  Peter  D'Amato,  Newark,  $10,482. 
Noted  Nov.    IS. 

N.  J..  Oeean  Grove — (Official)— Contract  for  lO.SOfl-ft.  of 
vitrified  pipe  sewers  awarded  to  LOG.^N  CONSTRUCTION 
CO.,  13  Park  Row,  New  York,  N.  Y.,  at  $8,951.     Noted  Nov.   11. 

Md.,  Baltimore — (Official) — Lowest  bids  received  for  (a) 
Locust  Point  Interceptor  sewer.  Sanitary  Contract  No.  168. 
Section  3,  (b)  Maiden  Choice  Run  trunk  sewer.  Sanitary  Con- 
tract No  167.  were  as  follows:  (a)  M.  O'Harron  &  Son,  $30,517; 
Smith  .t  Ruggles.  $30,824;  Whiting-Turner  Construction  Co., 
$31  462-  (b)  Prank  Carozza.  $13,933;  Boyle-Lohmuller  Con- 
struction Co..  $14,870;  Whiting-Turner  Construction  Co.,  $15,- 
198.     C.  W.  Hendrick,  Ch.  Engr. 

Md.,  Baltimore — Contract  for  sewers  under  Sanitary  Con- 
tract No.  65  awarded  to  F.  B.  BEASMAN  &  CO.,  7  Clay  St., 
Baltimore. 

Ohio.  Lakewood — (Official) — Contract  for  sewer  in  Louis 
Drive  awarded  to  JOSEPH  WINTERBOTTOM,  3274  West  25th 
St.,   Cleveland,  at  $22,000.     Noted  Nov.    11. 

Ohio,  Sandusky — (Official) — Contract  for  intercepting 
sewer  No.  2  awarded  to  J.  B.  SHEETS,  Pittsburgh,  Penn. 
Noted  Nov.   4. 

Ind.,  Indianapolis — Contract  for  sewer  awarded  to  INDE- 
PENDENT  CONSTRUCTION  CO.,  Terre   Haute,  at   $9,500. 

Mich.,  Marnuette — Contract  for  improvement  of  sewer  on 
Harrison  St.  awarded  ROGER  TANSEY. 


Mich.,  Snult  Ste.  Marie — Contract  for  sewer  work  in  Mis- 
sion  St.   awarded    to   EDWARD   O'DONNELL,   at  $5,155. 

Iowa,  Oakland — (Official) — Contract  for  13,500-ft.  of  sewers 
to  M.  A.  CAMERY,  Harlan,  at  about  $10,000.  Noted  Oct.  7 
and  28. 

Minn.,  Virginia — Contract  for  lateral  sewer  In  Illinois  St.. 
Sixth  to  Ninth  St.,  awarded  to  L.  W.  KBLLEY. 

N.  D„  Grand  Forks — Contract  for  lateral  sewer  No.  18, 
District  No.  5,  awarded  to  CARROLL  BROS.,  Grand  Forks. 
Noted  Nov.   4. 

N.  D.,  Wahpeton — Contract  for  extending  sewers  in  Dis- 
tricts 1  and  3,  awarded  to  AIKEN  CONSTRUCTION  CO.,  Fargo, 
N.    D.      Noted   Oct.    22. 

Tex,,  Houston — Lowest  bids  received  for  sewerage  ■work 
were  as  follows:  Storm  sewer  on  Hawthorne  St.,  F.  D.  Horton 
&  Son.,  at  $16,883;  Smith  St.  sewer,  H.  C.  Hunter,  at  $4,272; 
storm  sewer  on  Bagby  and  Laure  St.,  Hardman  &  Nelson,  at 
$13,809. 

Idaho,  Kellogg — Contract  for  sewer  in  Pressley  Addition 
awarded  to  NELS  ERICKSON,  Anacortes,  Wash.     Noted  Nov.  4. 

AVash.,  Seattle — Washington  Paving  Co.,  at  $78,694,  sub- 
mitted lowest  bid  for  sewers  in  Sixth  Ave.,  N.  W.  Noted 
.A.ug.    12. 

Calif.,  Los  Angeles — S.  Zarubica,  at  $7,577,  submitted  low- 
est bid  for  sewer  in  Pico  St.  from  Grenshaw  Blvd.  to  Sixth 
Ave. 

Ont.,  Hamilton— BRENNAN  &  HOLLINGWORTH,  Hamil- 
ton, awarded  contract  for  sewer  in  Kenilworth   Ave. 

GARBAGE 
Proposed  Work 

Penn.,  Altoona — City  contemplates  building  garbage  cre- 
matory. George  W.  Kuebler,  C^omr.  of  Pub.  Safety.  Esti- 
mated cost,   $25,000. 

Ohio,  Canton — Council  contemplates  garbage  disposal  plant 
and  system  of  free  city  collection. 

Wis.,  Madi.son — Preliminary  plans  being  prepared  by  P.  C. 
Parker,  C)ity  Engr.,  for  garbage  disposal  system  for  city, 
including  two  incinerating  furnaces.  Estimated  cost,  $25,000. 
Noted    Oct.    14. 

Wis.,  ^Vest  .Mils — Bids  will  soon  be  received  by  the  city 
for  municipal  garbage  incinerator.  Estimated  cost,  $5,000. 
E.   G.   Orbert,   Engr. 

Bids  In  and  Contracts  .^warded 

Mich.,  Detroit — Contract  for  disposal  of  city's  garbage 
awarded   to   DETROIT   REDUCTION   CO. 

III.,  Decatur — AUs  Garbage  Co.  awarded  contract  to 
BOILER  EFFICIENCY  ENGINEERING  CO.,  608  South  Dear- 
born St.,  Chicago,  111.,  for  garbage  incinerator.  Estimated 
cost,  $10,000. 

STREETS    AND   ROADS 

Proposed  Work 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Room  2032,  Municipal  Bldg.,  until  2  p.m.,  Dec.  6,  tor  regulat- 
ing and  repaying  151st  St.  from  west  side  of  Seventh  .\ve.  to 
east    side    of    McCombs    PI. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  bv  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
"A,"  Battery  PI.,  North  River,  until  10  a.m.,  Dec.  6,  for  repair- 
ing pavement  on  marginal  street  and  piers.  North,  East  and 
Harlem   River. 

N.  Y.,  Rockville  Center — Press  reports  state  that  a  boule- 
vard will  be  constructed  from  Rockville  Center  to  Long 
Beach.      Estimated   cost,    $500,000. 

Penn.,  Yardley — Bonds  for  $10,000  voted  by  citizens  for 
street  improvements. 

Va.,  Richmond — Construction  of  Northside  Blvd.  under 
consideration   by   City  Council.      Estimated  cost,   $500,000. 

N.  C,  Bladeuhoro — Bonds  for  $25,000  voted  by  citizens  of 
Bladenboro  Township  for  road  construction. 

N.  C,  Franklin — Bonds  for  $15,000  for  improving  a  number 
of  roads  defeated  by  citizens  of  Macon  County,  Cowee  Town- 
ship.    Noted  Oct.  28. 

N.  C,  Snow  Hill — Bids  will  be  received  until  Dec.  6  by 
Commissioners  of  Greene  County  for  constructing  sand  clay 
roads.     Estimated  cost.   $32,500. 

Pla..  Ft.  Lauderdale — Election  will  be  held  Dec.  11  to  vote 
on  $165,000  bonds  for  roads  and  bridges  for  Broward  County. 
Noted  Nov.  11. 

Fla.,  St.  Petersburg — City  plans  to  extend  and  pave  Eighth 
Ave.   with   brick. 

Ala..  Bar  Minette — Bids  will  be  received  until  Deo.  14  by 
Commissioners  of  Baldwin  County  for  road  from  Point  Clear 
to  Fairhope. 

Ala..  Birmingham — City  plans  to  pave  South  26th  St.  from 
Sixth  to  Eighth  Ave.  with  asphaltic  concrete.  Estimated  cost, 
$6,400. 

Miss.,  Port  Gibson — Plans  being  considered  bv  Board  of 
Supervisors  of  Claiborne  County  to  issue  $100,000  bonds  for 
about    50    miles    of    gravel    roads. 

Tenn.,  Knoxvllle — Knox  County  Roads  Commission  plans 
to  build  a  boulevard  through  Cherokee  Purchase. 

Tenn.,    Memphis- 
Park  Engr., 
city. 

Ohio.  Eaton — City   plans  to   pave   Barron   and   Maple    St. 

Ohio,  GreMiville — See  item  under  "Canal  Ditches  and  Irri- 
gation." 

Ohio.  Hillsboro — Bids  will  be  received  until  noon,  Dec.  13. 
by  Commissioners  of  Highland  County,  for  purchase  of  $7,500 
bonds   tor  road   construction. 
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«Hii«,  SiiiidiiMky — rity  phins  to  |)avi>  I'last  Ninth  St.  from 
Keiniimton   Ave.   to   ciirpoiation   line.      lOstimated   co8t,    $13,370. 

Ohiii.  'I'roy — Bids  will  be  received  until  noon,  Doc.  11,  by 
C.  F.  KannoUs,  Audr.,  for  purchase  of  $38,700  bonds  for  street 
improvements. 

Ohio,  Wnslilneton  C.  H. — Bids  will  be  received 
McFadden,  City  Audr.,  until  Dec.  20.  for  purchase 
bonds  for  Improving"  Kast  Court  St. 

Iiid.,  La  Porte — (Official) — Bids  will  be  received  In  January 
for  aliout  38,000  sq.yd.  of  paving.  L.  D.  Goddard,  410  First 
National   Banli  Bldg-,   City   Engr. 

In<l.,  Blii-hiKiin  City — Bids  will  be  received  until  Dec.  14 
by  Board  of  Public  Worl<s  for  paving  with  brlcl<  Center  St. 
and   Lake   Ave. 

MIeh.,  Snult  s«e.  Marie — Bids  will  be  received  by  H.  A. 
Osliorn,  County  Rd.  Comr.,  until  3  p.m.,  Jan.  13,  for  24  Vi  miks 
of   liijih\va>'. 

111.,  Averyvllle — Election  will  be  held  Dec.  14  to  vote  on 
$4,000   bonds   for  paving   Nsvrrows   Rd.   with   brick. 

III.,  ElRin — City  Council  plans  to  repave  Grove  St.  with 
brick.     Estimated  cost,  $16,1.50. 

III.,  La  Salle — Press  reports  state  that  La  Salle  Commer- 
cial Association  contemplates  bond  issue  for  $1,500,000  for 
higliway    improvements. 

III.,  MorrLson — Press  reports  state  that  election  to  vote 
$125,000  bonds  for  road  construction  in  Whiteside  County 
contemplated. 

Wis,,  L,a  CroKse — La  Crosse  County  has  appropriated  $SO.00O 
for  road  construction  during   1916. 

'Wis.,  Madison — City  Council  appropriated  $25,000  to  street 
Improvement  fund   for  coming  year,   making  total   $150,000. 

Minn.,  Anoka — County  plans  an  expenditure  of  $31,500  in 
1916  for   roads  and   l>ridges. 

Minn.,  Brainerd — Cit.v  plans  an  expenditure  of  $70,000  in 
1916  for  road  improveinents. 

N.  D.,  Mandnn — See   item   under   "Sewers." 

Neb.,  Lincoln — Two  new  paving  districts  formed  providing 
for  paving  of  Tenth  St.  from  E  to  F  St.,  F  St.  from  Seventh 
to  Tenth  St.  and  Sewell  St.  from  Seventh  to  24th  St. 

Mo.,  Bolivar — Citizens  of  Polk  County.  Bolivar  Special  Road 
District,  voted  $25,000  bonds  for  road  improvements.  Noted 
Oct.   28. 

Mo.,  Poplar  Bluff — Commissioners  of  Butler  County  con- 
template election  to  vote  on  $275,000  bonds  for  road  improve- 
ments. 

Tex.,  ClarkHvllle — fOfflcial) — Bids  will  be  received  by 
George  Morrison.  Judge,  Red  River  County,  until  noon.  Dec.  9, 
for  system  of  highways  including  bridges,  culverts,  etc.,  for 
Road  District  No.    1,   Red   River  County. 

Tex.,  Beaumont — Contract  for  highways  between  Hardin, 
Liberty  and  Jefferson  Counties  will  not  be  awarded  to  Han- 
son Sons,  Inc.,  until  the  bonds  are  O.  K'd.  by  the  court. 
Noted    Oct.     28. 

Tex.,  Risk — Bonds  for  $150,000  for  road  construction  de- 
feated by  citizens  of  Cherokee  County  Road  District  No.  1. 
Noted  Oct.  28. 

Tex.,  Sweetwater — Election  will  be  held  in  Nolan  County 
Dec.   IS  to  vote  on   $100,000  bonds  for  road  construction. 

Tex.,  Texarkana — Commissioners  of  Bowie  County  voted  to 
appropriate   $20,000   for   improving   roads   in   Precinct   No.   1. 

voted    by    citizens    for 

Okla.,  Chelsea — Citizens  voted  $50,000  bonds  for  road  con- 
struction.     Noted   Nov.    11. 

Okla.,  Claremore — Citizens  of  Oowala  Township  voted  $30,- 
000   bonds   for   road   construction.      Noted    Nov.    11. 

constructing 

30.000    bonds    for    road    con- 
Citizens  voted   $20,000   bonds   for   road   con- 
ted  by  citizens  for  road 
$45,000  voted  by  citizens  for  road 
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Okla.,  Talala — Bonds  for  $20,000 
construction.      Noted   Nov.    11. 

Okla.,  Wtster — Bond 
work. 

Colo.,  Puebl«> — Plans  for  paving  area  on  north  side  between 
Second  and  Tenth  St.  being  considered.  Estimated  cost, 
$20,000. 

Idaho,  Wallace — City  Council  plans  an  expenditure  of  about 
$18,000   for  paving  District   No.   4. 

Ariz.,  Globe — Bonds  for  $350,000  voted  by  citizens  of  Gila 
County  for   road   construction.      Noted   Nov.   11. 

AVash.,  Olympia — Bids  will  be  received  until  Dec.  20  by 
State  Highway  Commission  for  constructing  35  miles  of 
Inland   Empire   Highway. 

Calif.,  Alameda — City  plans  to  pave  Central  Ave.  from 
Pernside  Blvd.  to  Fourth  St.  About  $100,000  available  for  this 
purpose. 

Calif.,  Pasadena — Bids  will  be  received  by  H.  Dyer.  City 
Clk.,   until    Dec.    13.    for   paving   Hillside   Terrace. 

Calif.,  Pomona — Election  will  be  held  Jan.  11  to  vote  on 
$20,000   bonds  for  improving  a  number  of  streets. 

Calif.,  San  Franeisoo — Board  of  Public  Works  plans  an 
expenditure  of  about  $25,000  for  paving  portions  of  Alison 
and  Bay  View   St. 

Ont.,  Toronto — See  item   under  "Sewers." 


Conn.,  Ilnrlford — FraniliiKliani  Contracting  Co.,  South 
Framlngham,  Mass.,  at  $S,41I0,  submitted  lowest  bid  for  na- 
tive stone  macadam  road  In  Weston  Township,  and  Frank 
Arrigonl  &  Bro.,  Middletown,  at  $6,703,  submitted  lowest  bid 
for  trap  rock  macadam  on  Middlclleld  Rd.,  Middletown  Town- 
ship. 

X.  Y..  New  York— (Borough  of  Manhattan)  —  (Omcial)  — 
Lowest  b'ds  received  for  improving  (a)  H5th  St.  from  wist 
side  of  Lenox  Ave.  to  east  side  of  Seventh  Ave.,  (b)  (;olumhuH 
Ave.  from  9Gth  St.  to  Cathedral  Parkway,  (c)  9Bth  St.  from 
Second  Ave.  to  a  point  east  of  easterly  house  line  of  Lexington 
Ave.,  were  as  follows:  (a)  (o)  Asphalt  Construction  Co., 
Madison  Ave.  and  137th  St.,  New  York,  at  $8,786;  (c)  W,  J. 
Fitzgerald,  547  West  45th  St.,  New  York,  at  $7,186.  Noted 
Nov.   23. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Olllcial) — Bids 
were  received  Nov.  22  for  improving  a  number  of  streets  and 
avenues  of  the  borough  as  follows:  Charles  A.  Myers  Con- 
tracting Co.,  $5,331;  Peace  Bros.,  20  Main  St.,  Flushing,  $6,672; 
Frank    Chiullia,    Belle    Harbor,    $6,859.      Noted    Nov.    18. 

N.  J.,  Bloomfleld — (Ofhcial) — Bids  were  received  Nov.  15 
for  123,000  lin.  ft.  of  5-in.  by  16-in.  bluestone  curb  and  6,000 
lin.  ft.  combination  curb  and  gutter  as  follows:  Fillppone 
Scanniello,  $8,512;  C.  S.  Carracino,  $8,957;  Robert  Dorlety, 
$9,091.     Noted  Nov.  11. 

N.  .1.,  Newark — Contract  for  improving  South  Orange  Ave. 
from  20th  St.  to  South  Orange  Village  line  awarded  to  GLEN- 
FIELD  CONSTRUCTION  CO.,   at  $87,845.      Noted   Nov.   18. 

N.  J.,  Perth  .\mboy — Contract  for  improving  Convery  PI. 
awarded  to  (JHAHAM  &  McKEON. 

Md.,  KaMton — Lowest  bids  received  Nov.  9  for  constructing 
highways  by  State-Aid  were  as  follows:  Contract  No.  401, 
1.06  miles  of  shell  or  macadam  or  concrete  road  from  Easton 
to  Easton  Point,  Holt  Construction  Co.,  Denton,  at  $10,603; 
Contract  No.  361,  three  miles  from  Easton  towaid  Mathews, 
Juniata  Paving  Co.,  Empire  Bldg.,  Philadelphia,  I'enn.,  at 
$20,199  for  macadam,  $24,424  for  concrete  and  $16,150  for 
shell.      Noted    .Nov.    4. 

AV.  Va.,  Charlt-Mton — Contract  for  1%  miles  of  warrenite 
road  in  London  and  Polka  District  awarded  to  ATLANTIC 
BITULITHIC  CO.,  at  $36,855.     Noted  Nov.   11. 

N.  C,  Charlotte — Bids  were  received  Nov.  11  for  17,500  sq.yd. 
of  paving  as  follows:  A.  H.  Guion  &  Co.,  Gastonia,  $20,505; 
J.  W.  Haas,  Charlotte,  $21,943;  Blankenship  &  McClelland, 
Charlotte,  $21,050.     Noted  Nov.  4. 

S.  C,  Greenville— (Official) — Bids  were  received  Nov.  10 
for  60,000  sq.yd.  of  street  paving,  10,000  sq.yd.  of  concrete 
gutters,  and  12,000  lin. ft.  of  granite  curb,  (a)  sheet  asphalt, 
(b)  asphalt  concrete,  (c)  brick,  (d)  concrete,  (e)  bitulithic, 
(f)  rocomac,  as  follows:  Noll  Construction  Co.,  Chattanooga. 
Tenn.,  (a)  $111,248;  Gulf  Paving  Co.,  Chattanooga,  Tenn.,  (a) 
$105,753,  (b)  $96,153;  Southern  Paving  and  Construction  Co., 
Chattanooga,  Tenn.,  (a)  $105,585,  (b)  $97,785,  (c)  $140,385; 
West  Construction  Co.,  Chattanooga,  Tenn.,  (b)  $97,450;  Wil- 
liam P.  McDonald  Construction  Co..  Mt.  Vernon,  N.  Y..  (c) 
$150, -190;  P.  J.  McGuire,  Norfolk,  Va.,  (c)  $150,560,  (d)  $112,160, 
(f)  $112,160;  Case  &  Cothran,  Atlanta,  Ga.,  (d)  $109,128;  J.  F. 
Morgan  &  Co.,  Attalla,  Ala.,  (d)  $110,575,  (f)  $112,975;  Atlantic 
Bitulithic  Co.,  Boston,  Mass.,  (e)  $159,002;  R.  M.  Hudson, 
Atlanta,  Ga.,   (f)   $111,694.     Noted  Nov.  4. 

Fla.,  Miami — Contract  for  constructing  sidewalks  on  Ave. 
D  from  20th  to  25th  St.  and  Eighth  St.  and  Boulevard 
awarded  to  F.   L.   DE  VANE. 

Pla.,  Sarasota — Contract  for  paving,  curbing  and  guttering 
awarded  to  SOUTHERN  ASPHALT  AND  CONSTRUCTION  CO., 
Birmingham. 

Pla.,  Tanipn-  Contract  for  paving  Hyde  Park  PI.  awarded 
to  GEORci.x    i:x' iim:7:;ring  CO. 

Ala.,  Ili><li:iii  I  iiiiiact  for  21  miles  of  road  awarded  to 
BOYD  &  BKAI'SU  AW  and  JORDAN  &  PHILLIPS.  Estimated 
cost,  $100,000.      Noted  No.v.   4. 

Tenn.,  Chattanoogra — Contract  for  paving  Chestnut  St.  from 
9th  to  10th  St.  awarded  to  SOUTHERN  PAVING  AND  CON- 
STRUCTION  CO.,   at   $5,277. 

Ky.,  Lebanon — Marion  County  Commissioners  awarded  con- 
tract to  T.  M.  ESTES  and  FORREST  WARD,  at  $13,420.  for 
improving  Bradfordsville  Pike  from  Lebanon  to  Bradfords- 
ville,  nine  miles. 

Ky.,  3IorennfieId — Union  County  Commissioners  awarded 
contract  for  improving  Unionton  and  Boxville  Rds.  to  COL- 
LINS &  PAVY,   Mt.   Vernon.   111.,   at  $28,508.     Noted   Oct.   28. 

Ohio,  Akron — Contract  for  paving  George  Rd.  awarded  to 
J.    C.    DEVINE,    Alliance. 

Ohio,  Cincinnati — (Official) — Contract  for  improving  Sum- 
mit Ave.  in  Springfield  and  Sycamore  Township  awarded  to 
WILLIAM  P.  FLYNN,  1252  Chase  St.,  Cincinnati,  at  $4,744. 
Noted  Nov.  11. 

Ind.,  Indianapolis — Contract  for  Pleasant  Run  Parkway 
awarded   to   C.   C.   KING   &   SON,   at    $22,986. 

Ind.,  Vincennes — Contracts  for  gravel  roads  awarded  as 
follows:  Volmer  Rd.,  Johnson  Township,  to  H.  F.  JONES, 
Vincennes,  at  $4,907;  Brooks  Rd..  Vincennes  Township,  to 
JOHN   E.   MILLIGAN,   Vincennes,   at    $3,500. 

Mich.,  Pontine— Contract  for  completing  concrete  road  be- 
tween Kimble's  Corners  .and  Birmingham  on  Detroit  Rd. 
awarded  to  R.  D.  BAKER  &  CO.,  Detroit,  at  $62,090.  Noted 
Nov.    25. 

III.,  Sprlnefleld — Contract  for  paving  Converse  .•\ve.  from 
11th  St.  to  Michigan  Ave.  awarded  to  HENRY  MELCH  & 
SON. 

III.,  Berwyn — (Official) — R.  F.  Conway  Co.,  Chicago,  at 
$68,459.  submitted  lowest  bid   for  paving  a  number  of  streets. 

Kan.,  lola — Contract  for  paving  on  South  Chestnut  St., 
North  Chestnut  St.  and  alley  in  rear  of  Phvsicians  &:  Surgeons 
Hospital  awarded   to  HANRF.DDY  &   ROSS,  at   $7,000. 

Neb.,  Lincoln — Burke-Cochrane  Construction  Co.  submitted 
lowest  bid  for  paving  of  District  No.  9.  Noted  Oct.  7  and 
.Nov.   11. 
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.Mo..  S|>rlnK«eld — Contract  for  9%  miles  of  road  in  Ingram 
Special  Road  District  awarded  to  OTTO  CHAPMAN,  Strafford, 
at    $22,000.      Noted   Oct.    21. 

Slo.,  .SprlnKlleld — Contract  for  paving  awarded  to  PLUM- 
jrKK-AD.-VMS  CO.,  at  about  $13,500. 

Ark..  Rnvenden  Springs — Contract  for  pike  road  between 
city  and  Ravenden  Station  awarded  to  H.  C.  NDCON,  Argenta, 
at   $1S.OOO. 

Tex.,  EnBlo  Lnke — Contractor  for  gravelinK  streets  award- 
ed  to    F.    K.    KOOTHE;    about   $12,000   available    for   this   work. 

Tex.,  Vt.  ■\Vorth — Contract  for  pavins  Sunset,  Jarvis  and 
Daggett  Ave.  awarded  to  GENERAL  CONSTRUCTION  CO., 
Ft.  Worth:  Fifth  Ave.  and  Jessamine  St.  to  TEXAS  BITU- 
LITHIC  CO.,  Dallas. 

Tex.,  Georjiretomi — Contract  for  55  miles  of  gravel  and 
macadam  road  awarded  to  J.  S.  TOBY  &  CO..  Ft.  Worth,  at 
$114,000. 

Tex..  Hou.>iton — Contract  awarded  to  HORTON  &  HORTON, 
Houston,  for  paving  with  Uvalde  rock  asphalt  intersection  of 
Stratford  and  Connor  St.  with  Lovett  Blvd.  Estimated  cost, 
$4,500. 

Tex.,  Kouutzc — Hardin  County  Commissioners  awarded 
contract  to  COBB  &  GREGORY  for  shell  road  from  Pine 
Island  Bayou  to  Kountze.     Estimated  cost,  $75,000. 

Tex.,  LiiviiDfston — Contract  for  street  improvements 
awarded   to  J.   G.   BROWNE  CO..  Houston,   at   $27,600. 

Okln..  Oklnhonin — Contract  for  paving  awarded  to  WEST- 
ERN   PAVING    CO..    Oklahoma,    at    $29,496. 

Okln.,  Okniulgree — Contract  for  improving  nu'mber  of 
streets  awarded  to  PARKS  &  MORAN,  Okmulgee,  at  $69,S53. 
Noted  Oct.  28. 

Colo.,  Del  Porte — (Official) — All  bids  received  Nov.  10  for 
eight  miles  of  State  Primary  Rd.  No.  60  rejected  as  being 
too  high. 

Calif.,  Saerementa — (Official) — Contract  for  road  work  in 
Sonomo  Countv.  Division  4.  Route  S.  Section  A,  awarded  to 
BATES.  BORLAND  &  AYER,  Oakland  Bank  of  Savings  Bldg., 
Oakland,   at   $22,183.      Noted   Oct.    7  and   Nov.    4. 

Calif.,  San  Francisco — Contracts  for  paving  awarded  to 
FEDERAL  CONSTRUCTION  CO..  at  $17,110,  for  Corbett  Ave. 
between  Danvers  St.  and  Caselli  Ave.,  and  to  C.  B.  EATON,  at 
$16,408.  for  Congo  St.  between  Flood  Mangels  Ave. 

Calif.,  San  Gabriel — (Official) — Contract  for  improving  a 
portion  of  Las  Tunas  Drive  awarded  to  M.  R.  CO.,  INC.,  Fer- 
nando Bldg..   Los  Angeles,   at   $17,930.      Noted   Nov.   11. 

Calif..  Santn  Monica — Contract  for  improving  Central  Ave. 
from  Eighth  St.  to  city  limits  awarded  to  NATIONAL  PAV- 
ING CO..  Kansas  City,  at    $."iO,S10. 

Calif.,  South  San  Francisco — Contract  for  paving  and  con- 
structing sidewalks  awarded  to  F.  R.  RITCHIE  &  CO..  Chroni- 
cle  Bldg.,    San    Francisco,   at    $8,074    and    $7,883,   respectively. 

INDUSTRIAL,    AVORKS 
Proposed  "Work 

Conn.,  Hartford — United  States  Tire  Co.  contemplates  build- 
ing additions  to  plant  at  Allyn  and  High  St.  Charles  B. 
Wittlesej,  Gen.   Mgr. 

Conn..  Xen-  Haven — Revised  plans  will  be  prepared  by  R. 
W.  Foote,  185  Church  St..  New  Haven,  Arch.,  for  three-story. 
65x75-ft.  garage  and  salesroom  for  Cowles  Tolman.  Estimated 
cost.   $30,000.     Noted  Aug.   12. 

Conn..  Thomp.sonville — Bif.^low-Hartford  C&rpet  Co..  58 
Main  St..  will  build  two  additions  to  plant  in  spring. 

S.  Y.,  Buflalo — George  Miller  Spring  Tire  Co..  recently 
incorporated,  will  establish  factory.  W.  L.  Williams,  in- 
terested. 

X.  Y.,  Buffalo — Schoellkopf  Analine  Chemical  Works,  Inc., 
plans  to  build  addition  to  plant  at  351  Abbott  Rd.  Estimated 
cost,   $13,513. 

N.  Y..  Xew  York — (Borough  of  Brooklyn)  —  (Official)  — 
Plans  being  prepared  by  W.  T.  McCarthy,  Arch.,  16  Court  St., 
for  two-storv.  lOOxlOO-ft.  brick  factory  on  Harrison  St.  for 
A.   L.    Fogel,  "534   Myrtle   Ave.      Estimated   cost,    $12,000. 

N.  Y.,  New  York— (Borough  of  Brooklyn) — Soss  Manufac- 
turing Co.,  435  Atlantic  Ave.,  will  build  four-story  factory  at 
Grand  Ave.  and  Bergen  St.     Estimated  cost,   $60,000. 

N.  J.,  illoomfield — International  Arms  and  Fuse  Co.  will 
build  addition  to  its  plant.     Estimated  cost,  $80,000. 

N.  J.,  Harrison — Plans  prepared  for  three-story  brick  and 
steel  plant  on  Fourth  St.  for  Crucible  Steel  Co.,  420  Canal  St., 
New  York.  N.  Y. 

ST.  J.,  I'ompton  Lakes — Contract  will  soon  be  awarded  for 
building  addition  to  cap  works  of  Du  Pont  Powder  Co.  Esti- 
mated cost.  $100,000.     H.  K.  Babbitt,  Supt.  of  Cap  Works. 

Penn,,  Danville — Charles  M.  Schwab  secured  control  of 
Danville  Structural  Tubing  Co.  and  will  build  steel  mill.  Esti- 
mated  cost.    $600,000. 

Penn..  Donora — United  States  Steel  Corporation  will  im- 
prove Donora  plants.     Estimated  cost.   $350,000. 

Penn.,  Harrisbure — Plans  being  prepared  by  C.  H.  Kain, 
Arcade  Bldg..  for  five-story  brick  and  concrete  factory  at 
State  and  Cameron  St.  for  Dauphin  Cigar  Co.  Estimated  cost, 
$40,000. 

Penn..  Philadelphia — Contract  will  soon  be  awarded  for 
four-story,  S9x9s-ft  brick  and  reinforced-concrete  shop  at 
ISth  and"  Button  wood  St.  for  Baldwin  Locomotive  Works, 
Broad   and   Spring  Garden   St. 

Penn.,  Pbilndelphia — Plans  prepared  for  three-story.  lOOx 
100-ft.  ice-cream  factory  at  3333  Ludlow  St.,  for  Supplee 
Alderney  Dairies  Co.  Estimated  cost.  $35,000.  Charles  H. 
Casper.  Arch.     Noted  Nov.  25. 

Penn.,  Pittsburgh — Pittsburgh  Gage  and  Supply  Co.  will 
build  addition  to  plant  at  13th  and  Liberty  St.  Estimated 
cost.  $15,000.     W.  G.  Wilkins  Co.,  Arch. 


I'enn..  Port  Carbon — Coxe  Traveling  Grate  Co.  plans  to 
enlarge   its    plant.      Estimated   cost.    $100,000. 

Penn.,  Pottston-n — Plans  prepared  for  improvements  to 
plant  of  McClintic-Marshall  Structural  Co.,  which  includes 
factory,  office  building,  390x61S-ft.  main  shop  and  installing 
cranes  and  hoists.     Estimated   cost,   $1,000,000. 

Penn.,  South  Bethlehem — Bethlehem  Steel  Co.  will  rebuild 
plant   recently  destroyed  by  fire. 

Md..  Baltimore — Plans  being  prepared  for  two-storv  garage 
at  2.i-33  West  Mt.  Royal  Ave.  for  W.  H.  Marcus.  525  Equitable 
Bldg. 

Md.,  Baltimore — Plans  being  prepared  by  C.  N.  Fiz.  Arch., 
Baltimore,  for  four-story  garage  and  repair  shop  at  27  South 
Charles  St.  for  Mid-City  Garage  and  Motor  Supply  Co.  Esti- 
mated cost,    $90,000. 

N.  C,  Greensboro — It  is  reported  that  American  Agricul- 
tural Chemical  Co..  2  Rector  St.,  New  York.  N.  Y..  contemplates 
building  fertilizer  factory  at  Greensboro.  Estimated  cost. 
$100,000. 

!V.  C,  New  Bern — Shops  of  Norfolk  Southern  R.R..  recently 
destroyed  by  fire,  will  be  rebuilt.  F.  L.  Nicholson,  Norfolk, 
Ch.    Engr. 

Ga..  Columbus — It  is  reported  that  Hardaway  Cargill  Co. 
will  build  plant  at  Sixth  Ave.  and  Tenth  St.  Estimated  cost. 
$100,000. 

Ga.,  AVaycross — Ware  County  Light  and  Power  Co.  granted 
permit  bv  City  Council  for  abattoir  and  cold-storage  plant. 
Estimated   cost.    $100,000. 

Fla..  Tampa — Hillver  &  Spearing  will  remodel  building  on 
East    Bay    St.    for    warehouse.      Estimated    cost,    $50,000. 

--\la.,  Birmingham — A  plant  for  the  manufacture  of  automo- 
bile tires  will  be  constructed  in  Birmingham.  Estimated 
cost.    $500,000.     C.   E.   Frost.  Athens,   interested. 

Ala.,  Birmingham — Plans  prepared  for  60xl50-ft.  bakery 
for  Birmingham  Bread  Co. 

La..  Shreveport — Allen  Mfg.  Co.  will  build  a  plant  at 
Shreveport.      Estimated    cost.    $20,000. 

Tenn.,  Chattanooga — Marion  Extract  Co..  Marion,  Va.,  pur- 
chased site  at  Chattanooga  and  will  build  plant  to  manufac- 
ture tannic  acid  from  chestnut  oak.      Estimated  cost,   $150,000. 

Tenn.,  Columbia — Columbia  Ice  and  Cold  Storage  Co.  will 
build  two-story  addition  to  plant. 

Ky„  .4shland — Kentucky  Solvay  Co.  contemplates  building 
plant  to  manufacture  dyes  from  coal  by-products.  Estimated 
cost.  $150,000. 

Ky.,  .\shlanil — Plans  being  prepared  for  two-story,  50x120- 
ft.  garage  for  W.  B.  Whitt  &  Son,  McGlone.  J.  B.  Gieseke, 
Ceredo,  W.  Va.,  Arch. 

Ohio,  Canton — Canton  Clay  Products  Co..  recently  incorpor- 
ated with  $75,000  capital  stock,  plans  to  build  a  brick  plant 
about  one  mile  east  of  Robertville  station  on  Wheeling  & 
Lake   Erie   R.R. 

Ohio,  Canton — Globe  Motor  Car  Co.  will  build  four-story, 
60x20O-ft.  salesroom  and  garage.  Estimated  cost,  $80,000.  J. 
H.    Wile,    410    Wick    Bldg.,   Youngstown,    Arch. 

Ohio,  Carthase — (Cincinnati  post  office) — Contract  will 
soon  be  awarded  for  200x200-ft.  addition  to  plant  of  Hess 
Springs  and  Axle  Co.     Estimated  cost,  $40,000.     Noted   Nov.  25. 

Ohio,  Celina — Plans  being  prepared  by  A.  C.  DeCurtins, 
Arch.,  503  Opera  House  Bldg.,  Lima,  for  three-story,  60xl25-ft. 
factory  for  Mersman  Bros.  &  Brandt. 

Ohio,  Cincinnati — Peters  Cartridge  Co.  will  build  plant  at 
Kings  Mills  and  Posters  Crossing.  Estimated  cost,  $200,000. 
Leden    &   Schilling,   Detroit,   Mich.,   Arch. 

Ohio,  Cleveland — Plans  pi'epared  for  automobile  salesroom 
for  Adams  Oakland  Co.  Estimated  cost.  $100,000.  W.  S.  Fer- 
guson Co.,  1900  Euclid  Ave..  Arch. 

Ohio.  Cleveland — East  Ohio  Gas  Co.  will  build  three-story 
warehouse  on  Rockwell  St.  Estimated  cost.  $12,000.  Frank 
Horneck,   Rose   Bldg.,  Arch. 

Ohio,  Cleveland — Plans  being  prepared  for  12-story  addi- 
tion to  plant  of  William  Edwards  Co.,  West  Ninth  St.  W.  S. 
Lougee,  Marshall  Bldg.,   Engr. 

Ohio.  Cleveland — Plans  being  prepared  by  Poe  Engineer- 
ing Co..  Rockefeller  Bldg..  for  two  factory  buildings.  75x225 
ft.  and  75x100  ft.,  for  Horsburgh  Forging  Co.,  5102  Hamilton 
Ave. 

Ohio,  Cleveland — Hydraulic  Pressed  Steel  Co.  plans  to  build 
three  additions  to  plant  at  3152  East  61st  St.  Estimated  cost. 
$50,000. 

Ohio,  Cleveland — Winton  Motor  Carriage  Co.  will  build 
S0x300-ft.  addition  to  plant  on  Berea  Rd. 

Ohio.  Columbus — Central  Ohio  Paper  Co.  will  build  three- 
story.   63xl20-ft.   plant.      Estimated   cost.   $35,000. 

Ohio.  Dayton — Plans  prepared  by  Peters.  Hermann  & 
Brown,  Reibold  Bldg..  for  four-story  reinforced-concrete  plant 
on  Fifth  St.  tor  Davton  Pure  Milk  and  Butter  Co.,  219  East 
Fifth   St. 

Ohio,  Euclid — White  Automobile  Co..  Cleveland,  purchased 
site  at  Euclid  and  will  build  plant.  Plant  will  be  built  in 
sections  as  business  demands.  Estimated  cost  of  first  section, 
$200,000.     Rolin  H.  White,  interested. 

Ohio,    Fostoria — Fostoria    Light    Car    Co.    will    enlarge    its 

plant    at    Fostoria. 


Ohio,  Salem — .\ndalusia  Dairy  Co.,  105  Ferry  St..  contem- 
plates  building  addition  to   plant.      Estimated   cost,    $40,000. 

Ind.,  Indianapolis — Preliminarv  plans  being  prepared  by  C. 
B.  Comstock,  110  West  14th  St.,  New  York,  N.  Y.,  for  four- 
story.   9Sx246-ft.   baking  plant  for  Bryce  Baking  Co. 

Mich.,  Grand  Rapids — Plans  being  prepared  by  John  Ahl- 
schlager  &  Son.  Arch.,  Chicago.  111.,  for  two-story  plant  for 
Grand    Rapids   Baking    Co.      Estimated    cost,    $60,000. 
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MIrh.,  Miirquettr — Xufer  Cedar  Co.  plans  to  hiiilil  pUiiit  tit 
MaiQuettf.      William   1^.   Nufcr.    inleiostod. 

Mifli.,  MiiNkeKoii — Continental  Motor  Manufacturing  Co. 
will   build   MixlOO-ft.   plant   at   Market   and   Jefferson   St. 

Midi.,  St.  JuliiiN — Ford  Motor  Co.  will  build  two-story, 
sOxlOO-ft.   sarage  at  West  Hiftham   and   Brush  St. 

III.,  CkninpnlKu — Plans  beins'  prepared  for  plant  for  Cliam- 
paisn  News.     Estimated  cost.  $50.U00. 

III.,  Cblcneo — Chicago  &  Northwestern  R.R.  will  erect  grain 
elevator  for  Armour  Grain  Co.  at  South  Chicago.  Estimated 
cost,  $2,000,000. 

III.,  ChlcnKo — Chicago  Nut  Co.  will  build  two-story.  lOOx 
150-ft.  factory  at  2513  West  29th  St.  Estimated  cost;  $38,000. 
R.  E.  Pingrez,  Arch. 

III..  CliicnKo — Fisher  Furniture  Co.  will  build  three-story 
factory  at  -100  North  May  St.  Estimated  cost,  $25,000.  F.  E. 
Danielson,  Arch. 

III.,  Chicaji'o — Swift  &  Co.  will  build  six-story  soap  fac- 
tory at  42nd  and  Justine  St.  Estimated  cost,  $30,000.  B.  H. 
Jilson,  9542   South  Seeley  Ave.,  Arch. 

III.,  Kewnnec — Farmers  Elevator  Co.  will  build  grain  ele- 
vator with   capacity   of   40,000    bu. 

AVIs.,  MndiNoii — Plans  being  prepared  bv  Gardner  c&  Lind- 
berg,  .iVrch.,  1130  South  Dearborn  St.,  Chicago,  111.,  for  pack- 
ing plant  for  Farmers  Co-Operative  Packing  Co.  Estimated 
cost,  $200,000.     Noted  Nov.   11. 

Iowa,  De.«i  MoineM — Pl.ins  being  prepared  by  Proudfoot, 
Bird  &  Rawson,  Arch.,  Hubble  Bldg.,  for  seven-story,  G6x6S-ft. 
building  at  Fourth  St.  and  Ft.  Dodge,  Des  Moines  &  Southern 
R.R.  for  Charles  Hewitt  &  Son.     Estimated  cost,   $100,000. 

Itllnn.,  Miiinrniiolis — Chevrolet  Motor  Co.  will  build  assem- 
bling  plant. 

Minn.,  Moose  Lake — John  Keogh  Co..  Chicago.  Til.,  will 
build  plant  for  manufacture  of  excelsior  and  wood  wool.  Esti- 
mated cost,   $25,000. 

Wyo.,  Slieriilan — National  Life  Preserver  Co..  recently  in- 
corporated with  $175,000  capital  stock,  plans  to  establish  a 
factory  at   Sheridan.      O.   A.   Youngren,    interested. 

Mo.,  Trenton — Ice  plant  will  be  constructed  by  Trenton 
Gas  and  Electric  Co.     Estimated  cost,  $36,000. 

Ark.,  Stamps — Bodcaw  Lumber  Co.  will  rebuild  warehouse 
recently  damaged  by  fire  with  a  loss  of  $200,000. 

Ark.,  Truniann — Ozark  Cooperage  and  Lumber  Co.  will 
build  plant.     Estimated  cost,  $125,000. 

Tex.,  Dallas — Plans  being  prepared  for  automobile  assem- 
bling plant  for  Chevrolet  Motor  Co.     Estimated   cost.   $250,000. 

Tex.,  Dallas — Press  reports  state  that  Union  Terminal  Co. 
will  construct  additional  buildings  Including  boiler  house, 
turntable,  signal  house,  etc.  Estimated  cost,  $100,000.  C.  H. 
Dana,  Ch.  Engr. 

Tex.,  Port  Aransas — Fisheries  Co.,  recently  incorporated 
with  $450.0110  capital  stock,  will  build  a  plant  on  St.  Joseph's 
Island.     J.  W.  Munii,  Pres. 

Okla.,  Enid — Plans  being  prepared  for  two-story,  25xl60-ft. 
reinforced-concrete  factory  for  Mitchell  Bakery  Co.  Esti- 
mated cost,   $12,000.     R.  W.  Shaw,  Arch. 

Okla.,  Miami — Trustees  Mining  Co.  will  build  200-ton  mill 
at  Jliami. 

Colo.,  Buena  Vista — National  Manufacturing  Co.  contem- 
plates building  smelting  and  cyanide  plant.  Estimated  cost, 
$S5,000. 

Colo.,  Kline — Farmers  Equity  Association  contemplates 
building   flour   mill.      Estimated   cost,    $50,000. 

Ariz.,  Miami — Election  will  be  held  Dec.  16  to  vote  on 
$18,000  bonds  for  municipal  ice  plant. 

'Wash.,  Odessa — Plans  being  prepared  by  Whitehouse  & 
Price,  Arch.,  Spokane,  for  two-story  reinforced-concrete 
garage  for  Odessa  Hardware  and  Improvement  Co.  Estimated 
cost,    $20,000. 

AVash.,  Spokane — Plans  prepared  for  five -story,  60x1 00- ft. 
warehouse  on  Stevens  St.,  for  McCllntock  Trunkey  Co.  Bids 
will  be  received  after  the  first  of  year.  Estimated  cost, 
$50,000.      Noted  .\ug.    6. 

W'ash.,  Tacoma — -Company  organized  by  A.  A.  Dunewald, 
J.  G.  Anderson  and  J.  A.  Wright  for  the  purpose  of  build- 
ing a  plant  for  the  manufacture  of  milk  bottles  from  wood 
plup.     Estimated  cost,   $75,000. 

Ore.,  Portland — Plans  being  prepared  by  N.  M.  Loney.  Engr., 
for  branch  plant  for  American  Can  Co.  Estimated  cost, 
$600,000. 

Ore.,  Portland — Rasmussen  &  Co.  will  build  ten-story  ware- 
house.    Estimated  cost,  $50,000. 

Calif.,  1.0S  Angeles — Plans  being  prepared  by  Morgan. 
Walls  &  Morgan,  Arch..  A'an  Nuys  Bldg..  for  four-story  ware- 
house on  Banning  St.  for  Los  Angeles  Soap  Co. 

Calif.,  San  Francisco — Plans  prepared  for  two-story  rein- 
forced-concrete garage  and  repair  shop  for  J.  K.  Bigelow. 
Estimated  cost,   $35,000.     August  G.   Headman,  Arch. 

I*.  B.,  AVasIiademoak — Daley  &  Carvell,  St.  John,  purchased 
site  at  Washademoak  and   will   build   factory. 

Ont.,  Kincardine — William  Mitchell  &  Co.  contemplates 
building  knitting  mill. 

Ont.,  Petrolia — Marine  City  Sugar  Co.  contemplates  estab- 
lishing plant  at  Petrolia.     Estimated  cost,  $800,000. 

Ont.,  Port  Dover — Port  Dover  contemplates  building  fac- 
tory.    Estimated  cost,   $10,000.     W.  Carson.   Mgr. 

Ont.,  Toronto — Plans  approved  for  three-story  reinforced- 
concrete  building  at  "R'almer  Rd.  and  Bridgman  St.,  for  Far- 
mers  Dairy   Co.      Estimated   cost,    $50,000.      Noted    Nov.    25. 

Bids   In   and   Contracts  .Vnarded 
Conn.,    IVevr    Britain — Hart    &     Cooley     Manufacturing     Co. 
awarded   contract    for   two-story   addition    to   plant   on    Booth 
St    to  B    H    HIBBARD   CO.     Estimated  cost,   $20,000. 


Conn.,  W  atiTliury  —  (Otllclul) — Contract  for  two-story  rein- 
forced-concrete oll-Mloruge  building  for  .ScovlU  Manufacturing 
Co.  awarded  to  TURNER  CON.STRUCTION  CO.,  11  Broadway. 
New  York,  N.  Y. 

N.  v.,  New  Vork— (Borough  of  Brooklyn)  —  (OITlclal) — Con- 
tract for  four-story.  S0.\100-ft.  mllT<  plant  at  Dean  St.  and 
Third  Ave.,  for  R.  F.  Sliv.ns  Co.,  Third  Ave.  and  Dean  St. 
rcawardcd  to  JAMIOS  McARTHI'R.  22  Ormund  PI.  Estimated 
cost.  $140,000.     Nol.d   Apr.   22   and    29. 

N.  J..  Bnyonni- — (Olllclul)  —  Vacum  Oil  Co.  awarded  con- 
tract to  TURNER  CO.N'.STRUCTION  CO.,  11  Broadway,  New 
Vork.  N.  Y.,  for  thne-story  reinforced-concrete  filter  building. 

Prnn.,  IMiilndflphln — .Xmirlcaii  Ice  C<i  awarded  contract  for 
enlarging  lis  iie-nianiir.ictuilng  plant  at  liclHild  Ave.  and 
Reading  R.R.  to  TCU.N'HU  CONCRETE  AND  STEEL  CO.,  1713 
Sansom  St.      Estimat.d   cost.    $50,000.      Noted   Sept.   23. 

Penn.,  Plilladrlpliln — Contract  awarded  to  SMITH-HARDI- 
CON  CO..  1606  Cherry  St.,  for  building  two-story.  74xl50-ft. 
factory  at  American  and  Filbert  St.,  for  J.  D.  Lift.  Estimated 
cost,  $30,000. 

Penn.,  PIttHliurKh — Pennsylvania  R.R.  awarded  contract 
to  W.  F.  TRIMBLE  *  .SONS  CO.  for  three-story,  40x449-ft.  top 
addition  and  one-story.  27x583-ft.  side  addition  to  freight 
warehouse. 

Md.,    Ilnltlmorr — Baltimore    Buggy    Top    Co.    awarded    con- 
tract    for     one-stor> 
MCLAUGHLIN   BROS.,   INC.,    915   Bolton   St. 

Md.,  Sparrows  Point — Maryland  Steel  Co.  awarded  con- 
tract for  75x625-ft.  foundry  to  WEST  CONSTRUCTION  CO.. 
Knickerbocker   Bldg.,    Baltimore.      Estimated   cost,    $350,000. 

Ohio,  (irveland — American  Multigraph  Co.,  Kelly  Ave.  and 
East  lOth  St.  .iwardecl  general  contract  to  MASTERS  &  MUL- 
LEN rOXSTUI'CTIO.N  CO.,  Electric  Bldg.,  for  one-story  addi- 
tion.    Estimated  cost.  $25,000. 

Ohio.  Cleveland — Contract  awarded  to  REAUGH  CON- 
STRUCTION CO.,  2835  East  olst  St.,  for  two-story  garage  for 
East   Ohio  Gas  Co.      Estimated   cost.    $50,000. 

Ohio.  Clc-velnnd — Oster  Manufacturing  Co.,  East  Gist  St., 
awardid  contract  for  faclorv  to  BOLTON  PR.\TT  CO..  Colum- 
bia   TUdg.      ICstimatcd    cost.    ?50,o00.      Noted   Sept.    23. 

Ohio,  Cleveland — Jacob  Spang  Baking  Co.,  Barber  Ave.  and 
West  30th  St.,  awarded  general  contract  for  reinforced-con- 
crete building  to  H.  E.  KLEFMAN  &  CO.,  4319  Woodbridge 
Ave.      Estimated   cost,    $12,000. 

Ohio,  Cleveland — The  Superior  East  105th  Realty  Co. 
awarded  contract  to  METTLER-GLOYD  CO.,  Hippodrome 
Bldg..  for  one,  two  and  three-story  garage  and  store  building 
at  Superior  .Vve.  and  East  105th  St.     Estimated  cost,  $49,000. 

Ohio,  Dayton — Ohio  Metal  Product  Co..  39  Edgar  St., 
awarded  contract  to  JOHN  ROUSER  CO..  Dayton,  for  three- 
story  brick  and  steel  addition   to  plant.      Noted   Nov.    11. 

Ohio,  East  Akron — American  Hard  Rubber  Co.  awarded 
contract  to  KIDDER  &  McCOURT  for  five-story,  150x400-ft. 
plant. 

Ohio,  Toledo — Contract  awarded  to  WALLS,  BOCH  & 
KUHLMAN  for  addition  to  plant  of  Toledo  Machine  and  Tool 
Co.,   1736    Dorr  St.      Estimated  cost,   $55,000.      Noted   Oct.   28. 

Ind.,  Gary — American  Sheet  and  Tin  Plate  Co.  awarded  con- 
crete foundation  contract  for  tin  mills  to  ILLINOIS  IM- 
PROVEJIENT  AND  BALLAST  CO.,  208  South  La  Salle  St., 
Chicago.    111.      Estimated    cost,    $156,000.      Noted    Nov.    25. 

Mich.,  Grand  Bnpids — Blue  Valley  Creamery  Co.  awarded 
contract  to  SCHHEIMER  &  SCHUUR  for  two-story.  60xll3-ft. 
brick  and  concn  te  plant.      Estimated  cost.  $11,000. 

Mich.,  Holland — Holland  Furnace  Co.  awarded  contract  for 
90xl20-ft.   addition    to  foundry   to   FR.-\NK   DYKE. 

Mich.,  Saginaw — Kelton  Aurand  Co.  awarded  contract  to 
LOUIS  MUELLER,   JR..    for    60xl90-ft.    factory. 

III.,  Chicago — Diamond  Glue  Co.  awarded  contract  to  R. 
STANDING  for  two-story  factory  at  1726  Heald  Ave.  Esti- 
mated cost,  $10,000.     Noted  Oct.   21. 

III.,  Chicago — Contract  awarded  to  ANDERSON  STRAND- 
BERG  CO.,  for  two-storv  warehouse  at  1230  Carondolet  Ave. 
for  General  Chemical  Co.  Estimated  cost,  $10,000.  Noted 
Nov.  25. 

111.,  Chicago — International  Harvester  Co.  awarded  con- 
tract to  W.  McRAE  for  one-story  warehouse  at  2600  Marshall 
Blvd.      Estimated   cost,    $17,500. 

111.,  Chicago — Link  Belt  Co.,  367  West  39th  St.,  awarded- 
contract  to  E.  W.  SPROUL  CO.  for  two-story  foundry.  Esti- 
mated   cost,    $30,000. 

HI.,  East  St.  Louis — PIvmouth  Cordage  Co.,  Plymouth, 
Mass.,  aivarded  contract  to  FOX  CONSTRUCTION  CO..  Boston, 
Mass.,  for  four-storv,  102xl40-ft.  plant  at  22d  and  Market  St. 
Estimated  cost.  $100,000. 

AVis.,  Milwaukee — Advance  Engineering  Co.  awarded  con- 
tract for  one-storv.  120x220-ft.  factory  and  machine  shop  at 
North  Ave.  and  30th  St.  to  C.  M.  WINNEMANN.  concrete  and 
cement,  and  to  MILWAUKEE  STRUCTUR.\L  STEEL  CO..  steel. 
Noted  Nov.   25. 

AVis.,  Milwaukee — Contract  awarded  to  FOSTER  CON- 
STRUCTION CO.,  Milwaukee,  for  garage  and  commercial 
building  for  Federal  Realty  Co.      Estimated  cost,  $30,000. 

Iowa,    Waterloo — (Ofncial) — Contract    for    four-story,    116x 
120-ft.    brick    garage    for    Waterloo    Overland    Co.    awarde 
H.    A.   MAINE   CO.,   Waterloo,   at    $86,000.      "   -    '    '--     •• 


Noted    Oct. 


Xeb.,  Omaha — General  contract  awarded  to  ROBERT 
BUTKE,  Faxton  Bldg.,  Omaha,  for  three-story.  40xl20-ft.  dye 
works  for   Dresher  Bros.     Estimated  cost,   $20,000. 

Tex.,  Houston — Contract  for  two-story.  70xl25-ft.  garage 
awarded   to   W.   B.   ZINKY. 

Tex..  Orange — Orange  Rice  Mill  Co.  awarded  contract  to 
T.   HOWELL.   Orange,   for   100x200-ft.   warehouse. 

Colo.,  Denver — Armour  &  Co.  awarded  contract  for  packing 
plant  at  Denver  Union  Stock  Yards  to  STOCKER  &  FRASER 
Estimated  cost.  $200,000. 


:ns 


ENGINEEEING     NEWS 


Vol.  74,  No.  23 


Colo..  Denver — Colorado  Packing  and  Provision  Co.  award- 
ed contract  to  STOCKKR  &  FR.\SER.  Chamber  of  Commerce 
Bids;..   Denver,  for  six-story  packing  plant.     Noted  Nov.  25. 

CiilK..  liOM  AnKrIes — Harbor  Commission  awarded  contract 
for  si.\-story  warehouse  on  Municipal  Pier  No.  1  to  MER- 
CK \NTS  REALTY  AND  INVESTMENT  Co.,  Los  Angeles,  at 
$117,000. 

Qne.,  Sherbrooke — Canadian  Ingersoll-Rand  Co.  awarded 
-ontract  to  ANGLINS  LIMITED,  Montreal,  for  machine  shop. 
Estimated   cost,    $50,000.      Noted   Nov.    IS. 

Out.,  C'oboure — Contract  for  garage  on  South  King  St.,  for 
Soarling  &  Reeson  awarded  to  JEX,  MARTIN  &  CO.,  Division 
St.     Estimated  cost.    511,000. 

PEDERAI,    GOVERNMENT    WORK 
Propw.seil    Work 

Pcnn.,  TUusvllle^Post  Office — Bids  will  be  received  by- 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Terasury  Dept.,  V?ash- 
ington,  1).  C,  until  3  p.m.,  Jan.  10,  for  U.  S.  post  office  at 
Titusville. 

Md.  Ft.  McHenry — (Baltimore  post  office) — Memorial — 
Competitive  plans  will  be  received  until  Apr.  1  by  Col.  W.  W. 
Hart.  War  Dept.,  U.  S.  Government.  1729  New  York  Ave.  N.  W., 
Washington,  D.  C,  for  building  Francis  Scott  Key  Memorial 
at  Ft.  McHenry.     Estimated  cost,   $75,000. 

D.  C,  ^VashlnKton — Elevators — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Suoerv.  Arch.,  Treasury  Dept.,  until 
3  p.m.,  Dec.  23.  for  installing  electric  passenger  elevator  in 
each  of  following  buildings;  U.  S.  post  office  and  courthouse 
at  Pendleton,  Ore..  Brattleboro,  Vt.,  and  Ardmore,  Okla. 

Mont..  Missoula — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m.,  Dec.  29,  for  U.  S.  post  ofHce  at 
Missoula. 

AVnsh.,  Vancouver — Press  reports  state  that  TJ.  S.  post 
office  will  be  built  at  Vancouver.      Estimated   cost.   $75,000. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Major  F.  C.  Boggs,  Gen.  Pur.  Officer.  Panama  Canal,  Washing- 
ton. D.  C,  until  10:30  a.m.,  Dec.  8,  for  furnishing  miscellaneous 
supplies. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Major  F.  C.  Boggs,  Gen.  Pur.  Officer.  Panama  Canal,  Washing- 
ton. D.  C  until  10:30  a.m.,  Dec.  15,  for  furnishing  miscel- 
laneous supplies. 

Panama — Miscellaneous  and  Metal  Supplies — Bids  will  be 
received  bv  Major  F.  C.  Boggs.  Gen.  Pur.  Officer.  Panama 
Canal,  Washington,  D.  C,  until  10:30  a.m.,  Dec.  13,  for  fur- 
nishing miscellaneous  and  metal  supplies. 

Bills   In  and   Contracts  Awarded 

Mns.<«.,  Boston — Elevator  Plant — Contract  for  elevator  plant 
in  U  S.  appraiser's  stores  awarded  to  OTIS  ELEVATOR  CO., 
Washington,    D.   C.     Noted   Sept.   23   and   Oct.    21. 

>'.  Y.,  Salamanca — Post  Office — Contract  for  U.  S.  post  office 
at  Salamanca  awarded  to  DUROLITHIC  CO.,  Buffalo,  at  $55,550. 
Noted  Oct.  7  and  Nov.  25. 

N.  Y.,  Tompklnsville — Buoys — Contract  for  six  type  G 
Pintsch  gas  buovs  awarded  to  SAFETY  CAR  HEATING  AND 
LIGHTING  CO.,   2  Rector  St.,  New  Y'ork,  at  $10,800. 

Penn.,  East  PittsburBh — Post  Office — Contract  for  U.  S. 
post  office  at  East  Pittsburgh  awarded  to  TORBETT  CON- 
STRUCTION CO.,  Hampton,  Va..  at  $49,021.  Noted  Sept.  30  and 
Nov.  IS. 

Penn.,  Pliiladeliihia — Dredging — American  Dredging  Co., 
Philadelphia,  at  $0,089  per  cu.yd.  submitted  lowest  bid  for 
dredging  Section  "F"  in  Delaware  River  on  Bellevue,  Cherry 
Island  and  Deep  Water  Point  lighthouse  ranges  and  Home 
Dredging  Co..  Mobile.  Ala.,  at  $0.08875,  for  Sections  "H"  and 
"J."      Noted   Nov.    4. 

Penn..  Readine — Post  Office — Contract  for  U.  S.  post  office 
at  Reading  awarded  to  JOHN  LOWRY,  8  West  40th  St.,  New 
York.  N.  Y..  at  $90,880. 

Md.,  Indian  Head — Extension  to  Pulping  and  Poaching 
House — Bids  were  received  Nov.  27  for  extension  to  pulping  and 
poaching  house.  Indian  Head,  from  John  H.  Nolan  Construc- 
tion Co..  Washington.  D.  C.  at  $6,977.  and  P.  L.  Robinson  Con- 
struction Co..   Baltimore.   Md..   at   $8,497.     Noted  Nov.    11. 

n.  r..  ■Washlnsrton — Building — Contract  for  truck  house  on 
New  Jersey  Ave.  awarded  to  SKINKER  &  GARRETT,  Wash- 
ington,   at    $33,929.      Noted    Nov.    4. 

D.  C.  Wa.«hinBton — Sewer  Work — Bids  were  received  Nov. 
29  at  Office  of  Commissioners  of  District  of  Columbia  for 
sewer  work  as  follows:  Section  2,  Kenilworth  service  sewer, 
(a)  12,200  cu.vd.  ordinary  excavation,  (b)  150  cu.yd.  sewer 
brick  masonry,  fc)  1,000-lin.ft.  18-in.  diameter  pipe  sewer, 
(d)  900  lin.ft.  13-in.  pipe  sewer,  (e)  7,200  lin.ft.  12-in.  pipe 
sewer,  (f)  2,400  lin.ft.  10-in.  pipe  sewer:  Harper  &  Voigt, 
(a)  50c..  (b)  $14,  (c)  7Sc..  (d)  69c.,  (e)  60c.,  (f)  51c.;  C.  H. 
Tompkins.  Ca)  67c.,  (h)  $13.75,  (c)  66c.,  (d)  62c.,  (e)  60c., 
(f)  41c.;  Warren  F.  Brenizer  Co.,  (a)  S5c.,  (b)  $12,  (c)  SOc, 
(d)  70c.,  (e)  60c.,  (f)  50c.;  storm  and  service  mains,  Petworth 
trunk  sewer,  (a)  1,900  cu.yd.  ordinary  excavation,  (b)  100 
cu.yd.  concrete  masonry,   (c)   16  cu.yd.  vitrified  brick  masonry, 

(d)  15  cu.yd.  sewer  brick  masonry,  ((e)  480  lin.ft.  24-in.  pipe 
sewer:  C.  H.  Tompkins,  (a)  70c.,  (b)  $7,  (c)  $21,  (d)  $14,  (e) 
90c.;  Warren  F.  Brenizer  Co..  (a)   80c.,   (b)   $7,   (c)   $21,   (d)   $14, 

(e)  $1.10:  George  Hyman,  (a)  $1.25,  (b)  $7,  (c)  $20,  (d)  $15, 
(e)    $1.     Noted  Nov.   25. 

Va..  Norfolk — Dredging — Bids  were  received  Nov.  27  for 
dredging  at  navy  yard,  Norfolk,  as  follows:  Bay  State  Dredg- 
ing and  Contracting  Co.,  Boston.  Mass.,  13.7c.  per  cu.yd.;  Coast- 
wise Dredging  Co..  Norfolk,  Va..  14c.  per  cu.yd.;  Morris  & 
Cummings,  New  York.  N.   Y'..   14.89c.   per   cu.yd.     Noted   Nov.   4. 

Oliio,  Cleveland. — Dredging — Bids  were  received  Nov.  26  for 
dredging  in  Cleveland  Harbor  from  Great  Lakes  Dredge  and 
Dock  Co..  Williamson  Bldg.,  Cleveland.  $60,000;  Duluth- 
Superior  Dredging  Co..  Duluth.  Minn.,  $80,000;  Duluth-Marine 
Construction  Co..   Duluth,  Minn..   $88,000.     Noted  Nov.   4. 

Ohio.  Van  W'ert — Post  Office — Contract  for  U.  S.  post  office 
at  Van  Wert  awarded  to  CHARLES  W.  GINDELE  CO.,  Chicago, 
111.,  at  $56,250.     Noted  Oct.  7  and  Nov.  18. 


jflicli.,  Muskegfon — Post  Office  and  Custom  House — Bids  were 
received  Nov.  29  for  ,U.  S.  post  office  and  custom  house  at 
Muskegon  as  follows:  Maybel  &  Freuchtel,  Gadsten,  Ala., 
$63,666;  R.  P.  Farnsworth  &  Co.,  New  Albany,  Ind.,  $69,500; 
George  W.  Stiles  Construction  Co.,  Chicago,  111.,  $71,818.  Noted 
Oct.  28. 

Tex.,  Brenliam — Post  Office — Bids  were  received  Nov.  27 
for  U.  .S.  post  office  at  Brenham  as  follows:  W.  G.  Carter,  Chi- 
cago, 111.,  $44,834;  George  W.  Stiles  Construction  Co.,  Chicago, 
111..  $45,200;  Algernon  Blair,  Montgomery.  Ala.,  $46,285.  Noted 
Oct.  21. 

Tex.,  Navasota — Post  Office — Bids  were  received  Nov.  26 
for  U.  S.  post  office  at  Navasota,  (a)  limestone,  (b)  sandstone, 
as  follows:  (a)  Algernon  Blair.  Montgomery.  Ala.,  $41,836;  W. 
D.  Lovell,  Minneapolis,  Minn.,  $42,000;  George  W.  Stiles  Con- 
struction Co..  Chicago,  111.,  $42,200;  (b)  Volney  E.  Taylor,  Mar- 
lin,  $53,000.     Noted  Oct.  21. 

Tex.,  New  Braunfpl^i — Post  Office — Contract  for  U.  S.  post 
office  at  New  Braunfels  awarded  to  WESTON  &  KROEGER, 
San  Antonio,  at  $40,049.     Noted  Sept.  30  and  Nov.  18. 

CANALS — DITCHES — IRRIGATION 
Proposed    Work 

N.  Y.,  La  Salle — Turning  Basin — Bids  will  soon  be  received 
for  turning  basin,  50  ft.  wide,  at  Wheatfleld  town  line  in 
Cayuga  Creek. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Dredging — Bids  will  be  received  hy  R.  A.  C.  Smith,  Comr.  of 
Docks,  Pier  "A,"  Battery  PI..  North  River.  Manhattan,  until 
10  a.m.,  Dec.   6,  for  dredging  in  slip  at  foot  of  28th  St. 

Fla.,  Ne%v  Smyrna — Drainage — Lake  Ashby  Drainage  Dis- 
trict plans  to  drain  about  42,000  acres.  Estimated  cost,  $250,- 
000.  Isham  Randolph  &  Co.,  Chicago,  111.,  Engr.  B.  H.  Wilson, 
Secy,  of  Drainage  Dist. 

Fia.,  Orlando — Drainage — J.  Edson  -\ndre"ws.  Secy,  and 
Treas.  of  Orlando  Securities  Co.,  Orlando,  is  interested  in 
formation  of  drainage  district  to  build  about  60  miles  of 
ditches  and  canals.  Estimated  cost  between  $130,000  and 
$175,000. 

Ohio,  Greenville — Ditch — Bonds  for  $38,400  for  ditches  and 
road  work  have  been  sold. 

Ind.,  Hartford  City — Ditch — Bids  will  be  received  until  2 
p.m.,  Dec.  21,  by  Drainage  Commissioner,  I.  O.  O.  F.  Bldg.,  for 
construction  of  O.  H.  Hiatt  Ditch  in  Washington,  Jackson  and 
Licking  Townships,  Blackford   County. 

Mich,  Caro — Drainage — Sanilac,  Lapeer  and  Tuscola  Coun- 
ties will  build   40-mile  drain.      Estimated  cost,   $250,000. 

Mich.,  3Iacon  —  Drainage  —  Commissioners  of  Lenawee, 
Washtenaw  and  Monroe  Counties  contemplate  building  middle 
branch  of  Macon  Drain.  Estimated  cost  between  $40,000  and 
$50,000. 

Mich^  Mason — Drainage — Alaiedon  and  Vevay  Townships 
will  drain  Alaiedon  swamp,  12  miles. 

Iowa,  Des  Aloincs — Ditch — Bids  will  be  received  until  Dec. 
6  by  County  Board  of  Supervisors  for  Drainage  Ditch  No.  16, 
Webster  Township,  and  a  bulkhead.     Estimated  cost,  $10,922. 

Iowa,  Des  Moines — Ditch — Bids  'will  be  received  until  Dec. 
6  by  County  Board  of  Supervisors  for  Drainage  Ditch  No.  17 
in  Lincoln  and  Crocker  Townships  and  a  bulkhead.  Estimated 
cost,   $26,100. 

Iowa,  Keosauqua — Drainage — Van  Buren  County  contem- 
plates straightening  Fox  River,  includes  approximately  500,- 
950  yd.  excavation.      Estimated  cost,   $55,650. 

Iowa,  Ottumwa — Ditch — H.  O.  Wray  will  make  surveys  of 
Soap  Creek   Drainage  Ditch.      Noted  Oct.   21. 

low^a,  Wall  Lake — (Official) — Drainage — Surveys  made  and 
plans  prepared  for  straightening  and  deepening  Boyer  River 
and  draining  Goose  Pond  Swamp.  Estimated  cost,  $81,000. 
Seth  Dean,  (Slenwood,  Iowa,  Engr. 

Minn.,  Anoka — Drainage — County  contemplates  draining 
Coon  Creek,  eight  miles.  Estimated  cost,  $45,000.  W.  L.  Ridge 
Co.,  Suveyor. 

Minn.,  Bemldji — Ditches — Bids  will  be  received  until  Dec. 
15  by  J.  L.  George,  County  Audr.,  Beltrami  County,  and  L.  H. 
Slocum,  Audr.,  Koochiching  County,  for  constructing  Judicial 
Ditch  No.  36,  about  127  miles  long.  Estimated  cost,  $212,195. 
Noted  Nov.  11. 

Minn.,  St.  Cloud — Ditch — Contract  will  soon  be  awarded  for 
Ditches  Nos.   26  and   35.     S.  S.   Chute,   County  Surveyor. 

Minn.,  IVindoni — Ditch — Contract  will  be  awarded  about 
Dec.  13  for  Judicial  Ditch  No.  24.  Estimated  cost,  $22,803.  P. 
G.   Newfeld,   Clk.,   District   Court. 

Mo.,  Bloomlield — Ditch — Bids  will  be  received  until  2  p.m., 
Dec.  6,  for  ditch  for  Drainage  District  No.  28.  R.  F.  Jones, 
County  Clk. 

Tex.,  Anahnac — Irrigation  Improvements — Trinity  River 
Irrigation  District  voted  $30,000  bonds  for  repairing  bulkhead 
across  Smith  Bay.     Noted  Nov.  25. 

Tex.,  Rarstow — Irrigation  Improvements — Bids  will  be  re- 
ceived until  Dec.  20  for  building  dams,  reservoirs,  headgates. 
sluice-gates  and  all  other  improvements  for  Ward  County 
Irrigation  District  No.  1.     G.  W.  Dyer,   Pres. 

Tex.,  Dallas — Reclamation — Kaufman  County  No.  1,  Ellis 
Countv  No.  1,  Ellis  County  No.  2,  Ellis  County  No,  3  and 
Dallas"  County  No.  1  contemplate  reclaiming  about  50, 0()0  acres 
of  land.  Estimated  cost,  $420,000.  O.  W.  Fonley,  District 
Engr. 

Tex.,  Robstown — Drainage — Bids  will  be  received  until 
Dec.   6  by  Neuces  County   Drainage  District  No.   2   for  ditches. 

Colo.,  CraiB — Irrigation — Preliminary  plans  prepared  for 
irrigation  svstem  for  Elk  River  Irrigation  Co.  Estimated  cost, 
$2,000,000.     William  P.  Finley,   Consult.  Engr. 

N.  M,  Raton — Irrigation — Trustees  of  Antelope  Irrigation 
District  contemplate  enlarging  storage  capacity  of  district  and 
extending   ditches.      Estimated   cos*.  S325,000. 
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Iilnlio,  rnlclnell — Dam — Directors  of  Glen  Lake  Irrleatloii 
District  contemplate  liulldlnK  concrete  dam  on  Boise  River 
about   five   miles  below  Arrowrock   Dam.     W.  W.   Peters,  Secy. 

Idaho,  Cnldwell — Irrigation — Election  will  be  held  Dec.  14 
In  Caldwell  IrriRatlon  District  to  vote  on  $27,000  bonds  for 
repairing  and  enlargrlng  system. 

Idaho,  NyiMa — (Offlcial) — Irrigation — Bids  will  be  received 
about  Jan.  10  for  reclaimlns;  approximately  S.OOO  .teres  near 
Nyssa  for  Nyssa-Arcadia  Drainage  District.  G.  McGee,  Cald- 
well, Ch.  Enpr.     Noted  Oct.   21. 

I'tah,  Rphralm — Irrigation — George  A.  Snow,  Salt  Lake 
City,  Walter  I.  Moddy,  Chicago,  111.,  and  C.  A.  Tusch,  Cali- 
fornia, contemplate  constructing  irrigation  project.  Esti- 
mated  cost,   $500,000. 

Ariz.,  Holbronk — Irrigation — Contract  will  soon  be  .awarded 
for  rebuilding  Woodruff  Dam  and  repairing  Irrigation  works. 
Q.   R.  Gardner,   County  Superv. 

Arl«.,  Tenipe — Ditches — Bids  will  be  received  until  Dec.  14 
by  J.  W.  Miller,  Chn.,  Bd.  of  Directors,  District  No.  1.  Maricopa 
County,  for  constructing  S.4  miles  main  open  drain  ditch. 

\Vash.,  Kpnnen-lok — Irrigation — Commercial  Club  inter- 
ested in  development  of  Benton  County  land  through  exten- 
sion of  Sunnyside  Irrigation  Canal  to  Hover,  12  miles,  to  Irri- 
gate about  40,000  acres. 

Ore..  Saleiii — Dam — State  Engineering  Department  approved 
application  of  Dobbins  Ditch  Co.,  Joseph,  to  build  dam  on  out- 
let of  Wallow.T.  Lake. 

Ore.,  Sliver  Lnke — Irrigation — Silver  Lake  Water  Users' 
Association  will  form  irrigation  district  to  irrigate  46,000 
acres  of  land.  United  States  Reclamation  Service  estimates 
cost  at  $28.10  per  acre. 

Calif.,  San  Joaquin — Reservoir — Bids  will  be  received  until 
Dec.  6  for  Woodward  Reservoir.  Estimated  cost,  $174,000.  A. 
Geiffen.  Monteca.  Engr.  C.  A.  Proudflt.  Monteca.  Secy.,  South 
San  Joaquin  Irrigation  District.     Noted  Nov.  18. 

RidN  In  and  Contracts  Awarded 

Mass,  Boston — Dredging — One  bid  received  Nov.  24  by  Di- 
rectors of  Port  of  Boston,  40  Central  St.,  for  dredging  and 
filling  East  Boston  Flats,  Contract  No.  46,  about  1.500,000 
cu.yd..  from  H.  P.  Converse  &  Co.,  SS  Broad  St.,  Boston,  at 
1371,250.      Noted   Nov.    IS. 

IV.  Y.,  New  York — (Borough  of  Manhattan) — (Offlcial)  — 
Dredging — P.  Sanford  Ross,  Inc.,  135  Bay  St.,  Clifton.  S.  I.,  at 
$0.30  per  cu.yd.,  submitted  only  bid  Nov.  23  for  dredging  in 
North  River  from  103rd  to  109th  St.,  approximately  33,000 
cu.yd. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Dredging — Bids  were  received  Nov.  23  bv  Department  of 
Docks  and  Ferries  for  dredging  at  foot  of  East  90th  St..  East 
River,  17.000  cu.yd.,  from  Morris  &  Cummings  Dredging  Co., 
17  State  St.,  New  York.  $0.33  per  cu.yd.;  P.  Sanford  Ross,  Inc., 
$0.70  per  cu.yd.:  R.  C.  Packard  &  Co.,  $0.S0  per  cu.yd. 

Penn.,  Port  Ricliniond — (Philadelphia  post  office) — Dredg- 
ing— Contract  awarded  to  BOWERS  SOUTHERN  DREDGING 
■CO.,  Galveston.  Tex.,  for  deepening  ship  channel  in  Delaware 
River.     Estimated  cost,  $75,000. 

Pla.,  Tallahassee — Locks  and  Dams— Contract  for  three 
locks  and  dams  in  Everglades  Drainage  District  awarded  to 
SAVANNAH  ENGINEERING  AND  CONSTRUCTION  CO.,  Sa- 
vannah. Ga..  at  $120,000.     Noted  Aug.   12. 

Iowa,  Jefferson — Dr<ainage — Contract  for  furnishing  tile  for 
drainage  work  in  Districts  Nos.  10  and  33  awarded  to  MA- 
COMB SEWER   PIPE  CO.,  Macomb,   111.,  at    $10,622. 

Minn..  .Vlexandria — Ditch — Contract  for  Ditch  No.  17 
awarded  to  CARL  CHRISTENSON,  Litchfield,  at  $17,5S9. 

Minn.,  Bine  Earth — Ditches — County  Commissioners  award- 
ed contracts  for  construction  of  ditches  to  HAWKEYE  CON- 
STRUCTION CO..  Webster  City.  Iowa,  $7,943,  Ditch  No.  29; 
O.  C.  OLESON,  Blue  Earth,  $7,195,  Ditch  No.  40.  Jesse  L.  Har- 
ring.   County  Audr. 

Minn.,  New  I'lm — Ditches — Contract  for  tile  and  open 
ditches  awarded  to  CHRISTOPHER  NIELSEN,  Sunborn,  at 
$12,345. 

Minn.,  AVindom — Ditch — Contract  for  Judicial  Ditch  No. 
20  awarded  to  REDDING  &  SMAGE,  Windom,  at  $23,700.  Noted 
Nov.  18. 

Minn.,  AVIndom — Ditch — County  Commissioners  awarded 
contract  for  Ditch  No.  21  to  HANS  TRUFESEN,  Live  Creek,  at 
$13,989.      Noted  Nov.    IS. 

Ark.,  BiTthevllle — Drainage — Contract  for  Drainage  Ditch 
No.  16  awarded  to  CLYDE  WALDE.  National  Bank  Bldg.,  La 
Grande,  Ind.,  at  $6.39  per  cu.yd.      Estimated  cost,   $425,000. 

Ark..  Knobel — Ditch — Contract  for  52.75  miles  of  ditches 
and  4.25  miles  of  levees  awarded  to  NORTHERN  CONSTRUC- 
TION  CO.,    Elkhart,   Ind.,   at    $116,300.      Noted   Nov.    25. 

Colo..  Trinidad — Ditch — Contract  for  ditch  awarded  to  J.  A. 
LAUGHLIN.     Estimated  cost,  $15,000. 

Idaho.  Boise — Irrigation — Contract  awarded  to  'U'lCKA- 
HONEY  LAND  AND  WATER  CO.  for  irrigation  of  30.000  acres 
for  Bruneau  Irrigation  Project  in  Owyhee  County.  Estimated 
cost,  $50  per  acre.     Noted  Oct.  28. 

Ore.,  Baker — Ditch — Contract  awarded  to  MACY  BROS., 
Sparta,  for  constructing  ditch  to  connect  Hogen  Ditch  with 
Eagle  Creek,  three  miles. 

Ore.,  Hood  River — (Offlcial) — Irrigation — Board  of  Direc- 
tors of  East  Fork  Irrigation  District  Nos.  5  and  fi  awarded 
contract  to  CENTR.\L  TIMBER  AND  CONTRACTING  CO.. 
Carlton,  for  diversion  gates,  dam  and  intake  works  and  for 
enlarging   canals.     Noted   Nov.   11. 

Calif..  Modesto — Irrigation — George  J.  Ulrich  at  $19,340 
submitted  lowest  bid  for  nine  concrete  drops  for  Modesto 
Irrigation  District 

T.  H.,  Honolnia — Irrigation — Lord-Young  Engineering  Co., 
Honolulu,  at  $109,600  submitted  lowest  bid  for  Waiolama  fill 
for  Waiolama  Reclamation  and  Sanitation  Project  at  Hilo. 


M ISCKM,  A  X  KOI)  S 
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Conn.,  Windsor — Elimination  of  Grade  Crossing  —  Plans 
.submitted  to  Highway  Commissioner,  Hartford,  for  elimina- 
tion of  grade  crossing  In  Windsor.     Estimated  cost,  $90,000. 

IV.  Y.,  Albany— Firo  Alarm  Station— Bids  will  be  received 
until  Dec.  «  by  Board  of  Contract  and  Supply  for  building  flre 
alarm  station  at  Delaware  and  Myrtle  Ave. 

y,  Y.,  Ithaca — Elimination  of  Grade  Crossings  —  Surveys 
completed  for  street  Junctions  and  railroad  gradings  pi'epara- 
tory  to  elimination  of  grade  crossing  on  Delaware,  Lacka- 
wanna &  Western  R.R.  in  South  Aurora  St..  South  Hill,  Ithaca. 
Estimated    cost,    $40,000. 

N.  Y..  New  York — (Borough  of  Brooklyn) — (Oindal) — Tank 
— Bids  will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Room 
2,  Borough  Hall,  until  11  a.m..  Dec.  9,  for  furnishing  labor  and 
materials  for  construction  of  steel  tank  and  fittings,  having 
a  capacity  of  52,800  gals.,  to  be  used  for  stor,age  of  liquid  as- 
phalt, at  municipal  asphalt  plant,  7th  St.  basin,  Gowanus 
Canal. 

N.  Y.,  Olean — Flood  Protection — Plans  approved  by  W.  W. 
Wotherspoon,  State  Supt.  of  l*ut).  Wks..  for  deepening  and 
straightening  (Uean  Creek  frotn  Junction  xvlth  Alleghany 
River  to  point  2 'A  miles  up  stream  and  building  dikes  and  re- 
taining walls  on  bank  of  creek.  Estimiited  cost,  $150,000.  E. 
W.  Fitzgerald,  Olean,  Pres.  of  Flood  Abatement  Comn.  Noted 
Nov.   18. 

ST.  Y.,  Rochester — ^Bathhouse  and  Bandstand — Plans  pre- 
pared for  bathhouse  and  bandstand  at  Durand-Eastman  Park. 
Estimated    cost,    $12,000. 

N.  J..  Ventnor — (Atlantic  City  post  office) — Jetties — City 
Council  authorized  bond  issue  of  $10,000  for  Jetties  from  Cam- 
bridge to  I'urtland  Ave. 

Penn.,  Krie — Flood  Protection — Cltv  Council  adopted  plan 
recommended  by  Farley  Gannett,  Telegraph  Bldg..  Harrisburg, 
for  flood  protection  in  Milk  Creek.  Plan  adopted  calls  for 
reinforced-concrete  conduit  about  12,500  ft.  long,  22  ft.  wide, 
IS  ft.  high  with  inside  diameter  capacity  of  12,000  cu.ft.  per 
second.      Estimated   cost,    $900,000.      Noted    Oct.    21. 

Ya.,  Richmond — Creek  Improvements — Charles  E.  Boiling, 
City  Engr.,  estimated  cost  of  straightening  sewers  and  cover 
in  Shockee  Creek  from  river  to  Seventh  and  Hospital  St.  at 
$1,035,000. 

Fla.,  Miami — Harbor  Channel  and  Piers — Rids  will  be  re- 
ceived until  Dec.  20  for  harbor  channel  and  piers.  Miami. 
Isham  Randolph  &  Co.,  Chicago,  111.,  Engr.  Noted  July  8  and 
Sept.  16. 

Miss.,  Meridian — Subway — City  officials  and  representatives 
of  interested  railroads  estimate  cost  of  26th  St.  subway  at 
$100,000. 

La.,  Lake  Charles — Retaining  Wall — City  will  build  retain- 
ing wall  from  (iill  to  Foster  St..  and  construct  boulevard  and 
city   park.      Estimated   cost,    $100,000. 

Tenn.,  Chattanooga — Wharf — City  sold  $100,000  bonds  to 
improve  wharf.     R.  Hooke,  City  Engr.     Noted  Oct.   14. 

Tenn..  Memphis — River  Improvements  —  Mississippi  River 
Commissioners  plan  to  direct  flow  of  Wolf  and  Loosahatchie 
Rivers    to    keep    harbor   clear   of   sand    bars. 

Ohio,  Akron — Subway — Firestone  Tire  and  Rubber  Co.  se- 
cured permission  to  build  subway  under  South  Main  St.  from 
factory   to  new   club   house   and    restaurant. 

Ohio,  Columbus — Elimination  of  Grade  Crossing  —  Plans 
prepared  by  engineers  of  Pennsylvania  K.R.  and  four  other 
railroad  companies  for  elimination  of  grade  crossing  in  North 
Side  of  Columbus.  Estimated  cost,  $600,000.  City  will  pay 
$200,000    of   cost. 

Ohio,  Sandusky — Coal  Dock — Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  Railway  contemplates  building  coal  docks 
and  car  dumping  machine.  George  P.  Smith,  Cincinnati,  Con- 
sult. Engr. 

Ohio,  fpper  Sandusky — Creek  Improverricnt — County  Com- 
missioners contemplate  widening  and  straightening  Tymoch- 
ett   Creek.      Estimated    cost,    $125,000. 

111.,  Cliioago — Engine  House — City  will  build  two-story 
brick  engine  house  at  5318  Western  Ave.  Estimated  cost, 
$19,000.      C.    Kallah,    Arch. 

Iowa.  JefTerson — Subway — Chicago  &  Northwestern  Rail- 
way will  build  subway  under  tracks.  Estimated  cost,  $25,000. 
W.   H.   Finley,   Chicago,   111..   Ch.   Engr. 

Minn.,  St.  Paul — Steel  Stairway — Bids  will  be  received  un- 
til 10:30  a.m.,  Deo.  6,  by  August  Hohenstein.  Pur.  Agt.,  for 
steel  stairway  on  Hall  Ave.  between  South  Wabasha  St.  and 
Prospect  Terrace. 

AVyo..  Clieyenne — Pipe  Line — According  to  press  reports 
Governor  Kendrick  appointed  committee  to  confer  with  com- 
mittee of  Nebrask.ins  on  proposition  to  build  oil  pipe  line 
from  Wyoming  into  and  across  state  of  Nebraska.  Cost 
limited  to  $5,000  mile. 

Tex.,  Beaumont — Machinery  and  Pier — All  bids  received 
Nov.  15  by  J.  G.  Sutton.  Secy.  Wharf  and  Dock  Commission, 
for  quay  walls,  trans-shipment  shed  and  freight  machinery 
rejected.      New    bids   will   be    received.      Noted    Nov.    4. 

Tex..  Ft.  Worth — Levee — Election  will  soon  be  held  to  vote 
on  $75,000  bonds  for  levees.  A.  A.  Stiles,  State  Reclamation 
Agt. 

Tex.,  Galveston — Bulkhead — A.  T.  Dickey,  City  Engr..  esti- 
mates cost  of  raising  protective  grade  back  of  seawall,  21  ft. 
from  Sixth  to  19th  St.  with  bulkhead  at  $109,280,  without 
bulkhead  at  $91,280. 

Ore.,  Astoria — Mausoleum — Portland  Mausoleum  Co.,  Port- 
land, contemplates  building  Mausoleum  at  Astoria.  Esti- 
mated  cost.   $40,000. 

Ore..  River^lew  —  Mausoleum  —  Plans  being  prepared  by 
Lawrence  &  Holford,  Arch.,  for  mausoleum  for  Portland 
Mausoleum  Co.,  Portland.     Estimated  cost.  $65,000. 
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t'lilU.,  Onklnnd — Mausoleum — Pacific  Mausoleum  Co.  plans 
to  huilil  a  mausoleum  in  Contra  Costa  County.  Estimated 
cost,    $300,000. 

Itui^-i  St.  Lnmbert — Race  Track — Bids  will  soon  be  received 
by  T.  C.  Kirby,  12S  Bleury  St.,  Montreal,  for  grading,  ballast- 
inpr,  fencing,  building  double  deck  grand  stand,  single  stage 
bleacher  and  club  house  required  in  construction  of  automo- 
bile  race   track   for   Canadian   Speedway   Co.,  Ltd. 

llids  In  and  Contruct»  Aivardcil 

MnHN,,  B«Ntt>n — Bulkhead — Bids  were  received  Nov.  24  by 
Directors  of  Port  of  Boston  for  bulkhead  and  170,000  cu.yd. 
dredging  and  placing  filling  beneath  and  around  bulkhead. 
Contract  No.  47.  from  Bay  State  Dredging  Co.,  247  Atlantic 
Ave.,  Boston,  $82,830;  Coleman  Bros.,  Pearl  St.,  Chelsea,  $95,- 
500:  H.  P.  Converse  &  Co.,  88  Broad  St.,  Boston,  $123,218.  Noted 
Nov.  IS. 

MnMN.,  BoNton — (Roxbur.v) — Engine  House — Lowest  bids  re- 
ceived bv  citv  Nov.  22  for  alteration  to  Engine  House  No.  14 
on  Center  St.,  Roxbury,  were  as  follows:  D.  R.  McKillop,  127 
West  Brookline  St.,  $12,792;  McDonald  &  Son,  98  Granite  St., 
$12,943;   McNeil  Construction   Co.,    201    Devonshire,    St.,    $13,187. 

MiiNH.,  BuHton — (Roxbury) — Ladder  House — Bids  received 
Nov.  22  by  city  for  alteration  to  Ladder  House  No.  14  on 
Dudley  St.,  Roxbury,  from  D.  R.  McKillon,  127  West  Brookline 
St.,  $13,333;  McDonald  &  Son,  98  Granite  St.,  South  Boston, 
$13,735;   M.    D.    Mealy   Co.,    Brookline,    $13,945. 

R.  I.,  Providence — Arena — Contract  awarded  to  JOHN  P. 
MACLAREN,  Providence,  for  two-story,  100xl20-ft.  arena  for 
Marieville    Association.      Estimated    cost.    $25,000. 

N.  Y.,  Meiv  York — (Borough  of  Bronx) — (Official) — Track 
Installation — Bids  were  received  Nov.  23  by  Public  Service 
Commission  of  First  District,  154  Nassau  St..  for  track  in- 
stallation on  White  Plains  Rd.  and  extension  of  existing  sub- 
way from  Coast  &  Lake  Contracting  Corporation.  41  Broad 
St.,  New  York.  $53,930.;  Southeastern  Construction  and  Engi- 
neering Corporation.  $101,205;  T.  H.  Reynolds  Contracting  Co.. 
$102,126.      Noted   Nov.    IS. 

N.  Y.,  Weiv  York — (Borough  of  Brooklyn) — Dry  Dock — 
Contract  for  floating  dry  dock  at  foot  of  58th  St.  awarded  to 
MORSE  DRY  DOCK  AND  REPAIR  CO. 

Md.,  Baltimore — (Official) — Coal  Pier — Baltimore  &  Ohio 
R.R.  awarded  contracts  for  coal  pier  at  Curtis  Bay,  Baltimore, 
to  H.  S.  KERB.^UGH.  INC..  Baltimore,  dredging,  bulkhead  and 
superstructure;  ROBINS  CONVEYING  AND  BELT  CO..  New 
York.  N.  Y.,  conveying  machinery;  SMITH-McCORMICK. 
Easton,  Penn.,  grading.  Estimated  cost,  $1,500,000.  F.  L. 
Stuart,    Ch.    Engr.      Noted    Sept.    30. 

Ln.,  Ne\T  Orleans — Revetment — Contracts  awarded  to  W.  J. 
COMERFORD,  Ne\v  Orleans,  for  wooden  revetment  and  re- 
storing wave  wash  from  Kentucky  to  Angelina  St.,  P.  C. 
POWERS  &  SONS.  McComb.  Miss.,  for  reinforced-concrete  re- 
vetment  and   toe- wall  from  Bartholomew   to   Lesseps  St. 

Ln.,  New  Orleans — Wharf — Doullut  &  Williams,  New  Or- 
leans, at  $154,000,  submitted  lowest  bid  for  piling,  timber,  etc., 
for  wharf  of  grain  elevator,  wharf  to  be  1,350  ft.  long  and  12 
ft.  wide. 

Ky.,  Hawes^llle  —  Creek  Improvements  —  Contract  for 
widening  and  straightening  Panther  Creek  in  Hancock  and 
Ohio  Counties  awarded  to  W.  E.  EWAN,  at  $10,000. 

Ohio.  PortNniouth — Flood  Protection  Wall — Contract  for 
second  section  of  flood  protection  wall  awarded  to  GLANDORF 
&  BROWNING,  Cincinnati,  at  $67,779.     Noted  Nov.  25. 

Ind..  Gary — Ore  Dock — Contract  for  ore  dock  for  V.  S. 
Steel  Co.  awarded  to  ILLINOIS  IMPROVEMENT  AND  BAL- 
LAST   CO. 

Neb.,  Omaha — (Official) — Crane  —  Contract  for  railroad 
crane  of  five  tons  capacity  awarded  to  LINK  BELT  CO.,  Chi- 
cago.  111.      Noted   Nov.   11. 

Tex..  Beaumont — Wharf — Citv  Council  aw.arded  contract  to 
JOHN  O.  KELLY.  San  Antonio,  at  $65,000,  for  500-ft.  wharf  to 
be   known  as  Unit  No.   2.      Noted   Oct.   21. 

Tex.,  (Galveston — Bathhouse — Contract  for  bathhouse  for 
Murdoch  Bathhouse  Co.  awarded  to  J.  W.  ZEMPTER,  Gal- 
veston.    Estimated  cost,  $18,000. 

N.  M.,  Gallup — River  Improvements — Santa  Fe  R.  R.  award- 
ed contract  to  SHARP  ,fe  GALLUP.  Topeka.  Kan.,  for  initial 
work  at  Gallup  to  change  course  of  Puerco  River.  Site  when 
filled  in  will  be  used  for  shops,  roundhouses  and  tracks.  Esti- 
mated  cost,   $67,000. 

BUILDINGS 


.>la.<<!<.,  Springfield — All  bids  received  for  Hampden  County 
training  school  rejected  as  being  too  high.  Plans  will  be  re- 
vised and  new  bids  asked. 

Mass.,  Stoneham — Plans  being  prepared  bv  Penn  Varnev. 
27  Exchange  St.,  Lynn,  for  fire  and  police  station.  Estimated 
cost.   $40,000. 

-Ma.ss.,  Worcester — J.  W.  Critchley,  663  Southbridge  St.  has 
purchased  a  site  at  Main  and  Walnut  St.  on  which  he  will 
build   a    10-stoiy   office  building. 

K.  1.,  Pantucket — George  W.  and  Ella  Shaw  will  build  a 
three-story  business  block  at  Hillside  and  Pawtucket  Ave. 

Conn.,  BridiEceport — Plans  being  prepared  by  F.  A.  Cooper, 
„,i,i,,  »„  ii._  ^_...c-,_,   „_,_      ,       Estimated  cost, 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Plans  prepared  by  Gronenberg  &  Leuchtag.  Arch.,  303  Fifth 
Ave.,  for  one-story,  151. 3x130. 5-ft.  brick  store  and  theater 
building  at  Fordham  Rd.  and  Grand  Concourse  for  Fordham 
Road   Corporation.      Estimated    cost,   $75,000. 

N.  Y.,  Pelham — Board  of  Education  contemplates  building 
additions  to  three  schools.  Estimated  cost,  $50,000.  Louis  \V 
Francis,  Pres..  Bd.  of  Education. 

N.  Y.,  Potsdam — Contract  will  soon  be  awarded  for  two- 
story  normal  school  for  New  York  State  Department  ol 
Education.     Estimated  cost,  $300,000.     Noted  Oct.   14  and  21. 

N.  Y.,  Rochester — George  Simpson,  Regent  Theater,  East 
Ave.,  interested  in  organization  of  company  for  purpose  of 
building  theater  and  store  building.  Estimated  cost,  $1,000,000 
Leon  Lempert   &  Son,   149  Culter  Bldg..  Arch. 

N.  J.,  Bayonne — Plans  being  prepared  for  addition  to  high 
school,  and  School  No.  3  and  for  building  new  School  No.  5. 
Estimated  cost,  $482,000.  Pagan  &  Briscoe,  95  River  St., 
Hoboken,    Arch. 

N.  J.,  Freehold — Council  plans  to  build  new  city  hall  and 
fire  house. 

N.  J.,  Hoboken — Board  of  Education  plans  to  build  three 
new  school  buildings  to  replace  Schools  Nos.  2.  3  and  4.  James 
Laverty,  Pres.  Bd.  of  Education. 

N.  ,1.,  Princeton — Plans  being  prepared  by  Coolidge  &  Carl- 
son. 89  State  St.,  Boston,  Mass.,  Arch.,  for  medical  research 
buildings  for  Rockefeller  Institution.  Estimated  cost,  $300,- 
000. 

Penn.,  .lllcntown — Y.  M.  C.  A.  will  construct  six-storv  addi- 
tion. Estimated  cost,  $100,000.  Louis  E.  Jallade,  New  York, 
N.  Y.,  and  Ruhe  &  Lange,  Allentown,  Archs. 

Penn.,  Eddystone — Plans  being  prepared  by  Henon  & 
Boyle,  Arch.,  Philadelphia,  for  seven-story  hotel  for  Reming- 
ton  Arms   Co.      Estimated   cost,    $175,000. 

Penn.,  Philadelphia — Plans  being  prepared  by  Robeson  Lea 
Perot.  Arch.,  34  South  17th  St.,  Philadelphia,  for  12-story  re- 
inforced-concrete   office    building.      Estimated    cost,    $250,000. 

Penn.,  Philadelphia — Mount  Carmel  Methodist  Episcopal 
Congregation  will  build  church  at  Broad  St.  and  Northeast 
Blvd.      Estimated   cost,    $75,000. 

Penn.,  Plttsbur$;h — A  16-story  mercantile  and  office  build- 
ing will  be  constructed  at  Seventh  Ave.  and  Smithfield  St. 
by  G.  T.  Oliver,  U.  S.  Senator. 


Del.,  ^VIImin>;ton — Plans  being  prepared  by  Edward  Canby 
May,  Arch.,  du  Pont  Bldg.,  for  two  bank  buildings. 

Md.,  Baltimore — Plans  being  prepared  by  Alfred  C.  Leach, 
Arch.,  for  public  school  at  Patterson  Park.  Estimated  cost, 
$100,000. 

Md.,  Baltimore — Baltimore  Evangelistic  Association  will 
build  a  tabernacle  at  Greenmount  Ave.,  Barclay,  2Sth  and  29tli 
St.      D.    Baker,    520    Equitable   Bldg.,    interested. 

D.  C,  Washington — Plans  prepared  for  two-story.  150x173- 
ft.  theater  and  office  building  for  George  T.  Smallwood  and  1. 
Cassidy,  3520  16th  St..  N.  W.  Estimated  cost,  $100,000.  R.  W. 
Geare,   Southern   Bldg.,  Arch. 

D.  C,  Washington — Preliminary  plans  prepared  for  theater 
for  Rialto  Building  Co.  Estimated  cost,  $150,000.  Thomas  W. 
Lamb,   644   Eighth   Ave..   New  York,   N.   Y..   Arch. 

v^ill  be  constructed  on 


Proposed    Work 

Maine.  Camden — Preliminary  plans  being  prepared  by  W.  E. 
Schwartz,   Arch.,   Camden,   for   hotel.      Estimated   cost,    $40,000. 

N.  H.,  DIxvllle — Preliminary  plans  being  prepared  for  hotel 
for  Dixville  Notch  Corporation.  Estimated  cost,  $200,000.  C. 
R.   Whitchner,   The  Beacon,   Manchester,  Arch. 

MasM.,  Boston — (Dorchester) — Bids  will  be  received  by 
Schoolhouse  Committee.  City  Hall  Annex,  until  Dec.  11,  for 
Sarah  Greenwood  Elementary  School,  Dorchester.  Estimated 
cost,  $140,000.  Funk  &  Wilcox,  120  Boylston  St.,  Boston, 
Arch. 

MnsH.,  Bourne — Plans  being  prepared  for  railroad  station 
for  New  York,  New  Haven  &  Hartford  R.R.  E.  Gagel,  New 
Haven,  Ch.  Engr. 

Mass.,  Everett — Plans  being  prepared  by  Charles  R.  Greco, 
8  Beacon  St..  Boston,  for  one-story  church  for  St.  Joseph's 
Church   Society.      Estimated  cost,   $50,000. 

Mass.,  Lynn — Press  reports  state  that  school  will  be  con- 
structed on  Conomo  Ave.     Estimated  cost,  $100,000. 

Mass.,  Newton — Tentative  plans  prepared  by  Haven  & 
Hoyt,  Arch.,  for  club  house  for  Commonwealth  Country  Club. 
Estimated  cost,   $50,000. 


Va.,  Roanoke — L.  E.  Johnson.  Pres.  of  Norfolk  &  Western 
R.R.,  and  associates  will  enlarge  Hotel  Roanoke.  Estimated 
cost,   $200,000. 

S.  C,  Greenwood — Main  Street  Methodist  Church  will  erect 
building.  Estimated  cost  between  $40,000  and  $50,000.  A.  C. 
.Stockman,  C.  C.   Featherstone  and  George  Hart,   interested. 

Pla.,  Clearwater — Election  will  proljably  be  held  in  Decem- 
ber by  citizens  of  Pinellas  County  to  vote  on  $150,000  bonds 
for  courthouse  and  jail.     Noted  Oct.  28. 

Fla.,  Jacksonville — National  Motion  Picture  Co.  contem- 
plates building  motion-picture  theater.  Estimated  cost. 
$300,000. 

.Ala.,  Birmin^cham — Plans  prepared  by  William  Leslie  Wel- 
ton.  Arch.,  Jefferson  County  Bank  Bldg..  (or  two  additions  to 
Birmingham  Infirmary  in  West  End.     Estimated  cost,  $100,000. 

Ala.,  Montgomery — Women's  College  plans  to  build  dormi- 
tory in  spring.  Estimated  cost,  $50,000.  W.  M.  Swartz  inter- 
ested. 

Miss.,    Pontotoc — Bids    will    be    received    about    Dec.    6    for 

court    house    for    Pontotoc    County.       Estimated    cost,    $75,000. 
Noted  Oct.    28. 

-Bonds    for    $45,000    will    be    issued    for 
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I.H.,  Alexiiiiilrln — Three-Story  building  will  be  constructed 
by   Knights  oi'  Columbus,   Alexandria  Council  No.   1131. 

I.ii.,  Slirrv<-i>ort — Construction  of  building  estimated  to  cost 
$50,000  contemplated  by  Shreveport  Fair  Association. 

'lenii.,  llilstol^Citizens  voted  $00,000  bonds  for  high 
scliool.      Noted    Oct.    28. 

Tenii.,  r<i<ikr\illc — State  Board  of  Education,  Nashville, 
plans  to  construct  two  buildings  at  State  Normal  and  Poly- 
technic   School.      Estimated    cost.    $145,000. 

Tenii.,  NnNlivlHe — Bids  will  soon  be  received  lay  Board  of 
Education  for  Elliott  Street  School  and  negro  high  school. 
Estimated  cost,  $70,000  and  $55,000  respectively.     Noted  Oct.   7. 

Teun.,  NiiMlivllle — Bids  will  l)e  received  until  l^cc.  4  by 
Asmus  <!t  Norton,  .Vrch.,  for  dormitories  and  administration 
buildings  for  State  Polytechnic  School.  Estimated  cost, 
$125,000. 

Ky..  Diinvillr — Bids  will  be  received  about  Jan.  1  by  W.  S. 
Van  Dalsein,  Arch.,  Masonic  Bldg.,  for  Hve-story,  7SxlOO-tt. 
hotel  for  Danville  Hotel  Co.     Estimated  cost,  $60,000. 

Ky.,  I.rxliiKton — Plans  prepared  for  two-story,  30x40-ft. 
Sunday  school  for  Porter  Meinorial  Church.  Estimated  cost, 
$40,000.  Prank  L,.  Smith.  29  Lexington  Bank  and  Trust  Bldg., 
Arch.     Bids  for   same   will   be  received   in   spring. 

Ky.,  Lrxlugtoii — Board  of  Education  plans  to  build  two- 
story  school.  Estimated  cost,  $50,000.  C.  T.  Melcher,  Pres. 
Bd.  of  Education. 

Ohio,  Akron — Bids  will  soon  be  received  by  the  Board  of 
Education  for  two-story  Jennings  School.  Estimated  cost, 
$100,000.     T.   R.   Ridley,   Arch.,  Cottage   PI.,  Akron. 

Ohio.  Akron — Summit  County  contemplates  building 
county  infirmary.  Estimated  cost,  $250,000.  C.  L.  Bower,  Clk. 
Bd.   of  County  Comr. 

Ohio,  .\kr<in — Bids  will  be  received  by  J.  P.  Barnheart,  Clk. 
of  Bd.  of  lOducation,  until  noon,  Dec.  13,  for  Bowen  School. 
Harpster   &   Bliss,   Nantucket  Bldg.,  Arch. 

Ohio,  .Vllinnee — Chamber  of  Commerce  is  interested  in  a 
project  to  build  a  new  union  station. 

Oliio,  CInclnnnti — A  theological  seminary  will  be  con- 
structed on  Norwood  Heights  by  Archdiocese  of  Cincinnati. 
Estimated   cost,   $300,000. 

Ohio,  Cincinnati — Bids  will  be  received  by  C.  W.  Hand- 
man,  Bus.  Mgr.,  Bd.  of  Education,  until  noon,  Dec.  20,  for 
Industrial  Arts  Building,  tunnel  K  and  power  house,  stadium, 
gymnasium  and  tunnel  J,  of  Eastside  High  School. 

Oliio,  Cincinnati — Plans  will  be  prepared  by  Garber  & 
Woodward,  Arch.,  for  new  public  school.  Estimated  cost,  $60,- 
000. 

Ohio,  Cleveland — Plans  being  prepared  bv  E.  E.  Hart,  Ch. 
Engr.,  for  two-story,  lOOxSOO-ft.  railroad  terminal  and  steel 
trestle,  600-ft.  long  on  Clav  Court  and  East  Ninth  St.,  for 
New  York,  Chicago  &  St.  Louis  R.R.     Estimated  cost,  $400,000. 

Ohio,  Cleveland — Cleveland  Public  Library  Board  will  build 
library  building.     Estimated  cost,  $2,000,000. 

Ohio,  Cleveland — Frank  D.  Skeel.  Arch.,  213  Vickers  Bldg., 
Cleveland,  will  soon  award  contract  for  six-story  hotel  on 
East  61st  St.  for  G.  W.  Crile.     Noted  Oct.   21. 

Ohio,  Columbus — Plans  being  prepared  by  Richards. 
McCarty  &  Bulford,  Arch.,  for  church  at  Auburn  and  Madison 
Ave.,  for  Franklin  Park  M.  E.  Church.     Estimated  cost,  $45,000. 


Ohio,    Deflnnce — Lodge    No.    147, 
building  two-story  lodge  building. 


B.    P.    O.    E.    contemplates 
Estimated  cost,   $60,000. 

mplates  two  new  fire  sta- 


Ohio,  L,nkewood — New  York,  Chicago  &  St.  Louis  R.R.  con- 
templates building  two-storv  passenger  station.  Estitnated 
cost,  $50,000.  William  H.  Canniff  and  E.  E.  Hart,  412  Hickox 
Bldg.,  Ch.  Engrs. 

Ohio,  Lebanon — Bids  will  be  received  by  Bausmith  & 
Drainie,  Arch..  Gerke  Bldg.,  Cincinnati,  until  Dec.  20,  for 
public  memorial   building. 

Ohio,  Neiv  Philadelphia — Bids  will  be  received  until  noon, 
Dec.  14,  for  two-storv,  60xS5-ft.  school  for  Goshen  Township. 
Estimated  cost,  $45,000.  J.  W.  Svron,  118  Court  St.,  New 
Philadelphia,  Clk.  of  Bd.   of  Education. 

Ohio,  OInisteil  Falls — Plans  being  prepared  by  W.  H.  Nick- 
Olas,  Arch.,  1900  Euclid  Ave..  Cleveland,  for  high  and  grade 
school.     Estimated  cost,  $50,000. 

Ohio,  Orient — Bids  will  be  received  until  noon,  Dec.  13, 
by  John  W.  Lane.  Clk.,  Bd.  of  Education,  Rural  School  Dis- 
trict, Scioto  Township,  for  purchase  of  $45,000  bonds  for 
school. 

Ohio,  Toledo — Plans  being  prepared  by  Thomas  P.  Huber, 
Arch.,  Toledo,  for  10-story  hotel  on  Summit  St.  for  George  P. 
Waldorf.     Estimated  cost,   $125,000. 

Ohio.  Toledo — Central  Ohio  Paper  Co.,  Columbus,  plans  to 
build  three-storv  commercial  building  on  Ontario  St.,  Toledo. 
Estimated  cost.  $40,000. 

Ohio,  AV'ilniinsrton — Plans  prepared  for  three-story,  11  Ox 
140-ft.  courthouse  and  jail  for  Clinton  County.  Estimated 
cost,  $300,000.     H.  Castl,  County  Audr. 

Ind.,  Huntinsrton — Plans  being  prepared  by  Elmer  E.  Dun- 
lap,  Arch.,  909  State  Life  Bldg.,  Indianapolis,  for  two-story, 
141xlS3-ft.  high  school  for  Board  of  Education.  Bids  will 
be  received  about  Jan.  1. 

Ind.,  Indianapolis — Pennsylvania  R.R.  plans  to  build 
freight  station  on  Pennsylvania  St.     Estimated  cost,   $300,000. 

Ind.,  Portland — Bids  will  soon  be  received  for  three-story, 
90xl60-ft.  court  house  for  Jay  County.  Estimated  cost,  $275,- 
000.     Noted  Nov.   4. 


Ind.,  Terrc  Hnute — Plans  will  be  prepared  by  H.  W.  Foltz, 
Arch.,  Indiana  Pythian  Bldg.,  Indianapolis,  for  proposed  Mc- 
Lean   School.      Estimated    cost.    $115,000. 

.Mich.,  Flint— Citizens  voted  $100,000  bonds  for  schools. 

.Mich..  <:riind  Itnpldx — Plans  being  prepared  by  Pierre  Llnd- 
hotit,  Aiih.,  718  Ashton  Bldg.,  for  two-story,  88xllOxl41-ft. 
bank  and  store  building  and  garage. 

MIoh.,  Kalnninroo — Contract  will  soon  be  awarded  for 
Nurses'  Home  for  Kalamazoo  State  Hospital.  Estimated  cost, 
$56,000.  Wernctte,  Bradfleld  &  Mead,  441  Houseman  Bids., 
Grand   Rapids,   Mich.,  Arch.      .Noted  Oct.   28. 

III.,  ChamiinlKn — Plans  being  prepared  for  two-story  thea- 
ter for  a  stock  company  represented  by  Thomas  Wilson,  53 
North  Market  St.,  Champaign,  i:*.  W.  &  George  L.  Rapp,  Arch., 
69  West  Washington  St.,  Chicago,  111.     Estimated  cost.  $100,000. 

III.,  Chlcnico — Bids  will  be  received  by  Ottenhelmer,  Stern 
&  Reicheit,  Arch.,  220  State  St.,  until  Dec.  10,  for  12-story 
cluliliouse  for  Chicago  Lodge  No.  4,  B.  P.  O.  E.  Estimated  cost, 
$350,000. 

III.,  Chleaico — .\  new  hospital  will  be  constructed  at  High- 
land   Park.      Estimated   cost,    $100,000. 

III.,  Mnltoon — Trustees  of  Memorial  Hospital  plan  to  con- 
struct  new  hospital. 

III.,  Ottawa — Plans  prepared  by  J.  F.  Richardson,  Arch., 
for  Illinois  Valley  general  hospital.  Estimated  cost,  $75,000. 
J.   W.    Pettit,   interested. 

III.,  I'rbnna — Plans  being  considered  by  Methodists  of 
Illinois  for  several  buildings  at  University  of  Illinois.  Esti- 
mated   cost,    $500,000. 

Wis.,  Rau  Claire — Common  Council  considering  construc- 
tion  of   municipal   auditorium.      Estimated   cost,    $85,000. 

Wis.,  Milwaukee — Preliminary  plans  being  prepared  by  Van 
Ryn  ,&  DeGelleke.  Arch.,  Caswell  Block,  for  three-story,  85x 
120-ft.  school  of  trades  for  girls  for  Milwaukee  Board  of 
School  Directors.     Estimated  cost,  $160,000. 

AViw.,  Plymouth — Press  reports  state  that  Lutheran  hospital 
will    be   constructed   in   Plymouth.      Estimated   cost,    $40,000. 

Wi.s..  Superior — .\llied  Protestant  Churches  plan  to  build 
hospital.      Estimated   cost,    $100,000. 

lunn,  Carroll — Contract  for  three-story,  SS3fl49-ft.  school 
will  be  awarded  some  time  in  January  by  Board  of  Trustees  of 
Independent  School  District.  Bonds  for  $80,000  voted  for  this 
purpose.      .Noted   Oct.    21. 

lona,  Centcrville — Bids  will  be  received  until  Dec.  15  for 
throe-story  hospital  for  Sisters  of  Mercv.  Estimated  cost, 
$45,000.     F.  E.  Cox,  Arch.,  45  Baldwin  Bldg.,  Council  Bluffs. 

lowu,  Davenport — Bids  will  be  received  by  George  D.  Stan- 
huhar.  Arch.,  608  Best  Bldg.,  Rock  Island,  111.,  until  Dec.  15, 
for  senior  hall,  dormitories  and  chapel  for  St.  Ambrose  Col- 
lege.     Estimated    cost.    $75,000. 

Minn.,  Minneapolis — Thorpe  Bros,  contemplates  building  at 
Eighth    and    Hennepin    Ave.      Estimated    cost,    $500,000. 

Itlinn.,  Minneapolis — Plans  being  prepared  by  Kees  &  Col- 
.burn.  Arch'.,  for  12-story  commercial  .and  theater  building  at 
Hennepin  and  Seventli  St.  for  Hennepin  Holding  Co.  Esti- 
mated cost,  $1,000,000.     Hazen  J.  Burton,  Pres. 

Minn.,  Rochester — Plans  being  prepared  by  P.  H.  EUerbe, 
Arch.,  692  Endicott  Bldg.,  St.  Paul,  for  three  hospital  build- 
ings. 

Minn.,  St.  Paul — New  building  contemplated  by  Home  of 
the   Friendless,    469  Collins  St.      Estimated  cost,   $75,000. 

Minn.,  St.  Paul — People's  Bank  of  St.  Paul  plans  to  con- 
struct business  building.     Estimated   cost.   $150,000. 

Minn.,  Virginia — Plans  being  prepared  bv  Carl  E.  Nystrora, 
Arch.,  502  Palladio  Bldg..  Duluth.  for  two-storv  high  school. 
Estimated   cost,   $150,000.      A.   B.   Holly,    Clk.    Bd.   of   Education. 

Kan.,  lola — Allen  County  State  Bank  will  build  a  two- 
story  building.     Estimated  cost,  $50,000.     T.  H.  Bowlus,  Pres. 

Kan.,  Pittsburgh — Plans  being  prepared  by  Crowell  &  Van 
Meter,  Arch.,  Wichita,  for  three-story,  70xl50-ft.  hospital. 
Bids  will  be  received  about  Jan.   1.     Estimated  cost,   $100,000. 

Kan.,  AViehita — Press  reports  state  that  Bell  Telephone  Co. 
will  build  a  five-story  ofllce  building  at  First  and  Market  St. 


Neb.,  Lincoln — Bids  will  be  received  until  4  p.m.,  Dec.  15, 
by  J.  S.  Dales.  Secy.  Bd.  of  Regents  of  Nebraska  University, 
for  chemistry  and  hospital  buildings. 

Neb.,  Lincoln — Plans  prepared  for  10-story  S5xl42-ft.  ter- 
minal building  at  10th  and  O  St.  for  Lincoln  'Traction  Co. 

Neb.,  Lineoln — Orpheum  Building  Co.  plans  to  build  new 
theater.      Estimated    cost.    $75,000. 

Neb.,  Omaha — Plans  being  prepared  for  hospital  for  Uni- 
versity of  Nebr.aska,  College  of  Medicine.  Estimated  cost, 
$150,000.     John  Latenser  &  Sons,   626  Bee  Bldg.,  Arch. 

S.  D.,  AVebster — Election  will  be  held  in  December  to  vote 
of  S60.000  bonds  for  two-story  high  school  for  Board  of 
Education.  Holmes  &  Fllnn,  Arch.,  8  Dearborn  St..  Chicago, 
111.     Noted   Nov.    25. 

Mo.,  .lefTerson  City — Citizens  of  Cole  County  defeated  $50,000 
bonds  for  jail  and  tuberculosis  hospital.     Noted  Aug.   12. 

Mo.,  Joplin — Joplin  School  District  voted  to  Issue  $350,000 
bonds  for  high  school.  J.  A.  Becker,  Pres.  School  Bd.  Noted 
Nov.   IS. 

Mo.,  Kansas  City — Plans  being  prepared  bv  Madorie  & 
Birdsall,  .Arch..  832  Reserve  Bank  Bldg..  for  four-story,  62x128- 
ft.   dormitory   for  city.      Estimated   cost,    $125,000. 

Mo.,  Kansas  City — Plans  being  prepared  bv  F.  H.  Michaelis, 
Arch.,  113  McGee  St.,  for  a  12-story  office  building  at  912-14 
Walnut  St.  for  Richard  W.  Smith.  3120  Charlotte  St.  Esti- 
mated  cost,    $150,000. 
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Mo..  Neosha — Bonds  for  $48,000  voted  for  high  school. 

Mo.,  Nevada — Citizens  defeated  JIO.OOO  bonds  for  city  hall. 

.Mo.,  St.  Joseph — Bartlett  Bros.  Land  .and  Loan  Co.  will 
build  flve-stoiy   building  at   Eighth  and   Felix   St. 

Mo.,  St.  Louis — Missouri  National  Guard,  Troop  B,  plans  to 
build  armory.     Estimated  cost,  $350,000. 

Mo.,  St.  Louis — -T.  M.  C.  A.  plans  to  erect  colored  branch 
building.      Estimated   cost,   $125,000. 

.4rk.,  Searcy — Company  is  being  organized  for  the  purpose 
of  building  hotel.  Estimated  cost,  $40,000.  C.  E.  Myrick,  in- 
terested. 

Tex.,  El  Pnso — Plans  being  prepared  for  seven-story  store 
and  ofTice  building  at  Mills  and  Stanton  St.  for  William  M. 
Banner  and  M.   D.   Roberts.     Estimated  cost,   $200,000. 

Tex.,  Gainesville — Bids  will  be  received  about  Dec.  20  by 
Patrick  Henry,  Chn.  of  Bd.  of  Control,  for  four  dormitories  for 
Texas  State  Girls'  Training  School. 

Okla.,  Tulsa — (Offlcial) — We  have  been  advised  that  George 
Winkler,  Tulsa,  and  not  Walter  E.  Gilham,  Kansas  City,  Mo., 
is  architect  for  high  school,  as  stated  in  our  issue  of  Oct.  21. 
Walter  E.  Gilham  is  Engr. 

Colo.,  Colorado  Sprines — Atchison,  Topeka  &  Santa  F§  R.R. 
contemplates  building  depot  and  hotel.  Estimated  cost, 
$500,000. 

Colo.,  Lioveland — Plans  being  prepared  by  Roeschlaub  & 
Puller,  Arch.,  310  Foster  Bldg.,  Denver,  for  high  school.  Esti- 
mated cost,  $85,000.     Noted  Oct.  21  and  Nov.  11. 

Colo.,  Pueblo — Bids  will  be  received  until  10  a.m.,  Dec.  15, 
by  Colorado  State  Board  of  Corrections  for  three  buildings 
at  Colorado  Insane  Asylum. 

Kf.  M.,  Santa  Ft- — Plans  prepared  for  office  building  for 
Santa  F«  Water  and  Light  Co.     Estimated  cost,   $100,000. 

Idaho,  Nampa — Election  will  soon  be  held  to  vote  on  $50,000 
bonds    for    high    school. 

AVaNh.,  Seattle — Bids  will  soon  be  received  by  Thompson 
&  Thompson,  Arch.,  Mutual  Life  Bldg.,  Seattle,  for  four-story, 
fi0xl20-ft.  hotel,  store  and  lodge  building  for  use  of  Chinese 
Masons.     Estimated  cost,  $60,000. 

Wash.,  Seattle — Plans  being  prepared  by  B.  M.  Pretica, 
Arch.,  for  a  ISOxlSO-ft.  reinforced-concrete  natatorium  build- 
ing.    Estimated  cost,   $250,000.     C.  D.   Stimson,   interested. 

Wash.,  Taooma — Knights  of  Columbus  will  build  club  house 
on    C    St.      Estimated    cost,    $50,000. 

-Bonds    for    $125,000    voted    for    high    school. 


Calif..  Los  .\ngeles — Bids  will  be  received  until  9  a.m.,  Dec. 
9,  for  group  of  buildings  at  Hooper  and  Compton  Ave.  and 
38th  St.  to  be  known  as  Jefferson  High  School.  Estimated 
cost,  $200,000.  Norman  F.  Marsh,  Broadway  Central  Bldg., 
Arch.     Noted  Sept.  16. 

Calif.,  Los  Angeles — Loma  Linda  College  of  Medical  Evan- 
gelists will  build  hospital,  clinic  and  students'  home.  Esti- 
mated cost,  $75,000. 

Calif.,  Yo.semlte — Desmond  Commissary  Co.  plans  to  build 
a  hotel   in   Yosemite  Valley.     Estimated  cost,    $150,000. 

Que.,  Hull — Plans  being  prepared  for  church  for  Sacred 
Heart  Congregation.      Estimated   cost,   $75,000. 

<^ne„  Maisonneu%-e — School  Commission  will  build  school 
to  replace  one  destroyed  by  fire.     Estimated  cost,  $400,000. 

Que.,  Westmount — Kenneth  G.  Rea,  Arch.,  will  prepare 
plans   for   municipal    building.      Estimated    cost,    $150,000. 

Ont.,  London — Plans  being  prepared  for  constructing  an 
addition  and  altering  building  of  Canadian  Theaters  Co.  Es- 
timated   cost    $100,000. 

Ont..  Orlllla — Citizens  defeated  $50,000  bonds  for  city  hall. 
Noted  Nov.  4. 

Ont.,  Toronto — Toronto  Hydro-Electric  Commission,  22S 
Young  St.,  contemplates  office  building.  Estimated  cost,  $450,- 
000. 

B.  C  Vancouver — Plans  prepared  by  P.  Townley,  Arch,,  St. 
Paul,  for  depot  for  Great  Northern  Railway.  Estimated  cost 
between   $250,000   and   $400,000. 

ifill  soon  be  held  to  vote  on  $75,000 

Bids  In  and  Contracts  .\vraraed 

Mass.,  Danvers — All  bids  received  for  school  on  Maple  St. 
rejected   by  Trustees   of  Essex   County   Agricultural   School. 

B.  I.,  Pro-vldenoe — (Official) — General  contract  for  school  at 
Cole  and  Luzon  Ave.  awarded  to  W.  WILLIAMS,  Providence, 
at  $118,000.     Noted  Nov.   11. 

N.  Y.,  Buffalo — Buffalo  General  Hospital  awarded  contracts 
for  three-storv.  55xS0-ft.  service  building  on  High  St.  to 
BUFFALO  STRUCTrR.A.L  STEEL  CO.,  structural  steel; 
CH.\RLES  H.   EVERITT,  masonry.      Estimated   cost,   $50,000. 

N.  v.,  Buffalo — George  Baker  Long.  Worcester,  Mass..  at 
$372,500,  submitted  lowest  bid  for  general  contract  for  four 
buildings  for  hospital  for  city  at  Grider  St.  and  Kensington 
Ave.     Noted  Nov.   11. 

N.  Y.,  MIneola — Nassau  County  Trust  Co.  awarded  general 
contract  to  HARTRL  &  DAVIES.  353  East  78th  St.,  New  York, 
for  one-story  bank   building.      Estimated   cost,   $75,000. 

N.  Y.,  Mt.  Vernon — New  York  Central  R.R.  awarded  con- 
tract for  passenger  station  to  R.  H.  HOWES  CONSTRUC- 
TIO.M   CO. 


N.  J.,  Koselle  Park — (Elizabeth  post  office)  —  (Official) — 
Contract  for  three-story  high  school  awarded  to  CHARLES 
FLOCKEN,    Elizabeth,    at   $60,000.      Noted   Nov.    25. 

Pcnn.,  Clearfield — School  District  of  Clearfield  awarded  gen- 
eral contract  to  W.  A.  LUKINS,  Clearfield,  for  two-story,  63x 
140-ft.   high   school.      Estimated   cost,   $80,000. 


Penn,,  Philadelphia — General 
McSHAIN,  1610  North  St.,  for 
and  chapel  for  Parish  of  St. 
$40,000. 


contract  awarded  to  JOHN 
two-story,  64xl21-ft.  school 
Carthage.       Estimated    cost. 


Penn.,  Pittsburgh — General  contract  awarded  to  ROSE  & 
FISHER  for  five-story,  82xll4-ft.  community  building  for 
First  U.   P.  Church.      Estimated  cost,   $300,000. 


N.  C,  Charlotte — Central  Realty  Co.  awarded  contract  to 
TRAVERS-WOOD  CO.  for  building  on  West  Trade  St.  to  be 
occupied  by  Buick  Motor  Co.  and  Overland  Carolinas  Co.  Esti- 
mated cost,  $50,000. 

Ohio,  Cincinnati — Contract  for  bank  and  office  building  for 
Provident  Savings  Bank  and  Trust  Co.  awarded  to  H.  HARIG 
&  CO.,  Cincinnati.     Estimated  cost,  $100,000.     Noted  Sept.   23. 

Ohio,  Cleveland — General  contract  awarded  to  JAMES  H. 
WELLS  CO.,  Marshall  Bldg.,  Cleveland,  for  two-story  addi- 
tion to  McGregor  Memorial  Home  for  Aged  at  Terrace  Ave. 
and    Lee    Rd.      Estimated    cost,    $50,000.      Noted    Nov.    18. 

Ohio,  Colunihus — Contract  for  homeopathic  hospital  at  Ohio 
State  University  awarded  to  DAWSON  CONSTRUCTION  CO., 
May  Bldg.,  Pittsburgh,  Penn.,  at  $40,000.     Noted  Nov.  11  and  25. 


Mich.,  Holland — BYERS  &  CO.,  Kalamazoo,  at  $50,000, 
awarded   contract   for   building   for   First   State   Bank. 

III.,  ChicaKo — Contract  for  freight  station  for  Pennsylvania 
R.R.  awarded  to  GEO.  A.  FULLER  CO.  Estimated  cost. 
$1,300,000. 

HI.,  Orcola — Board  of  Education  awarded  general  contract 
to  H.  B.  KR.\UEL.  Dale  Bldg..  Danville,  111.,  for  two-story  high 
school.      Estimated  cost,   $80,000. 

HI.,  Peoria — Contract  for  building  for  Merchants  &  Illinois 
National  Bank  at  217-19  South  Adams  St.  awarded  to  V. 
JOBST  &  SONS.     Estimated  cost,  $75,000. 

lona,  Sioux  City — Contract  for  church  at  19th  and  Ne- 
braska St.  for  First  Methodist  Episcopal  Church  awarded  to 
DUBEL  &  ANDERSON,  514  Jackson  St.,  Sioux  City.  Esti- 
mated cost,  $65,000. 

Iowa,  Sioux  City — Contract  for  freight  shed  and  terminal 
at  Third  and  Jackson  St.  for  Chicago  &  Northwestern  Railway 
awarded  to  GIMBLB  CONSTRUCTION  CO.,  Chicago,  111.  Esti- 
mated  cost,    $185,000.      Noted   Oct.    14. 

Minn,,  Duluth — General    contract   awarded   to   H.    B.    RICK- 

ETTS,    Danville,    111.,    for    two-story,    120x200-ft.    high    school 
building.     Estimated  cost,   $100,000.     Noted  Nov.   25. 

Minn,,  St.  Paul — Lowest  bid  received  for  Minnesota  His- 
torical Society  building  submitted  by  O.  Swenson,  St.  Paul,  at 
$463,155.      Noted   Sept.   23   and   Oct.   28. 

Neb.,  Omaha — Ford  Hospital  Co.,  604  City  National  Bank 
Bldg.,  awarded  general  contract  for  three-story,  60x110  ft. 
hospital  to  BUSK  &  WIND,  543  Ramge  Bldg.  Estimated  cost, 
$150,000. 

Neb.,  Omaha — Coad  Real  Estate  and  Investment  Co.,  402 
First  National  Bank  Bldg..  awarded  general  contract  to 
ALEX.\NDER  BECK,  for  three-story,  60x80-ft.  hotel.  Esti- 
mated cost,   $40,000. 

Mo.,  Kansas  City — Contract  for  an  addition  to  the  German 
Hospital  at  23rd,  Holmes  and  McCoy  St.  awarded  to  PRATT- 
THOMPSON  CONSTRUCTION  CO.,  500  Republic  Bldg.,  Kansas 
City.     Estimated  cost,  $250,000. 

Mo.,  St.  Louis — Riverview  Club  awarded  contract  to  GIL- 
SONITE  CONSTRUCTION  CO.  for  three-story  club  house  at 
10,952  Riverview  Dr. 

Tex.,  Carlsbad — Texas  Tuberculosis  Sanitarium  awarded 
contract  for  building  to  B.  T.  &  C.  N.  DAVIS,  Ft.  Worth,  Tex., 

at   $58,312. 

Tex.,  EI  Paso — Pitts  &  Denning,  at  $62,000  submitted  lowest 
bid  for  building  addition  to  Alta  Vista  School. 

Tex.,  Palestine — Contract  for  high  school  awarded  to  A.  W. 
FLINT,    Ft.    Worth,    at    $65,000.      Noted    Oct.    21. 

Tex.,  San  .\ntonio — Contract  for  building  City  and  County 
Hospital  awarded  to  H.  N.  JONES  CONSTRUCTION  CO.,  at 
$200,000. 

Okla.,  W^ilbnrton — Contract  for  court  house  awarded  to  A. 
EASLEY  and  H.   R.   HARDER,  Wilburton. 

Wash.,  Seattle — Board  of  Regents  of  University  of  Wash- 
ington awarded  general  contract  for  home  economics  build- 
ing to  FINNE   &  GJARDE,   725  Northern   St.,  at   $143,254. 

Calif.,  Berkeley — University  of  California  awarded  contract 
for  stone  work  on  Benjamin  Ide  Wheeler  Hall  to  RAYMOND 
GRANITE   CO.,   San    Francisco,   at   $225,000.      Noted   Oct.    14. 

Calif.,  Visalia — Southern  Pacific  Co.  awarded  contract  for 
passenger  depot  to  E.  E.  ETHERTON,  Monadnock  Bldg.,  San 
Francisco,   at   $43,000. 

Ont.,  Toronto — (Official) — Contract  for  seven-story  office 
building  at  Church  and  Court  St.  tor  Imperial  Oil  Co..  Toronto, 
awarded  to  THOMPSON  &  STARRETT,  49  Wall  St.,  New  York, 
N.  Y.     Estimated  cost,  $150,000.     Noted  Nov.  4. 
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Bids  were  received  by  the  Sanitary  District  of  ChlcaKO, 
Oct.  12,  for  construction  of  Sections  13  and  14  of  the  Calumet 
Sag  Channel  from  (A)  Porter  Bros.  Co..  Tortland.  Ore.;  (B) 
A.  Guthrie  &  Co..  Inc..  St.  Paul.  Minn.;  (C)  Winston  Bros.  Co.. 
Minneapolis,  Minn.;  (D)  Byrne  Bros.  DredBlnK  and  Knulneer- 
ingr  Co.,  Chicago;  (E)  Dunn-McCarthy  Co.,  Chicaso;  (!•")  Mar- 
quette Construction  Co.,  Chicago;   (G)   Schnable  &  Quinn,  Chi- 


cago; (H)  Bates  &  Tlogcrs  Construction  Co..  Chicago;  (I) 
Flick  Construction  Co..  Chicago;  (J)  Walsh  Construction  Co., 
Davenport,  Iowa;  (K)  T.  J.  Korscher  Contracting  Co.,  Lemont, 
111.;  (I-)  J.  J.  O'llcron  &  Co..  Chicago;  (M)  Robert  Grace  Con- 
tracting Co.,  Pittsburgh.  Ponn.;  (N)  James  O.  Ileyworth,  Chi- 
cago.    The  Item   bids  were  as  follows; 


500,000  ( 
55,0(X)  ci 

rwi.ono  c> 

(III.IHII)   r-l 


Section  13 

•d.  El:>i-ial  .Irift 

1.  KUcial  drill  at  B.  &  O.-G.  T.  W.  crossing. 
I  tlrift  at  Rook  Island  crossiug 


-.ili.l  1 

III  rock  at  B.  &  O.-G.  T.  W."  crossing. 
lid  rock  at  Rock  Island  crossing 


etc. 


1.  '1 II  yi    mil 1  ">"■  <niuTi>tc  at  B.  &  O.-G.  T.  crossing... 

Ill)'"  iu.\d    iiiinili.  1     111'  <(mcri-le  at  Rock  Island  crossing 

ru.OUO  cu.vd.  iiuiiili.  1  iwu  concrete 

S.OOO  cu.yd.  number  two  concrete  at  B.  &  O.-G.  T.  W.  crossing 
3,000  cu.yd.  number  two  concrete  at  Rock  Island  crossing.    . 

80  cu.yd.  coping  concrete 

40  cu.yd.  granite  concrete 

5,000  cu.ft.  concrete  foundation  columns    

10.000  cu.ft.  concrete  cylinders  at  Rock  Island  crossing 

725  lin.ft,  concrete  railing 

250.000  lb.  reinforcing  metal 

8.000  sq.yd.  macadam  pavement 

3.000  sq.yd.  cinder  sidewalk 

Erection  of  Ann  street  bridge  (lump  sum) 

Erection  of  Western  avenue  bridge  (lump  sum) -  . 

Erection  of  Chicago  street  bridge  (lump  sum) 

Erection  of  Division  street  bridge  (lump  sum) 

Stony  Creek  timber  flume 


8.00 
8  00 

5  60' 
0.00 

6  00 
11.50 
12.00 

.60 
.60 


B 


.30 
1.50 

e.w 

7,10 
7.10 
5  10 
5  60 
5.60 
8.00 
9.00 


3,400  00 

6,onn  oil 

3,7011  II" 


1.10 
1.00 

3.100  no 
,=i,iii>ii  III) 


D 
so.  44 
,79 
.09 

1.35 

1  60 

1.00 
.33 

1.25 
12.75 
12.75 
12,75 

5  .59 

5  .W 

5. TO 

15  00 

16  00 
.50 
.60 

2,50 

03.M 
1   25 


to. 40         to  45 


to. 3325     to  37 


O 

to.  284 
.284 
.284 
.80 


0.50 
6.60 
6.50 
5.00 


1.00 

.0325 
1.50 


1  25 

2,00 

1.75 

1  25 

.80 

2.00 

2.60 

1.75 

1 .  25 

.80 

45 

.33 

.36 

.35 

.40 

2  00 

1.25 

1.38 

2.60 

2.60 

8  30 

7  75 

7.40 

7  .50 

7.60 

7.45 

9.25 

7.40 

8. .50 

7.60 

8  05 

9.25 

7  40 

8  50 

7.50 

6  20 

4,85 

4  60 

5  25 

4.76 

5  85 

7  .W 

5  .W 

7  50 

4.78 

0.45 

7. 50 

5  75 

7. 50 

5. 15 

11  00 

11  00 

8  00 

10  00 

12  00 

13  00 

12  00 

9  00 

15  00 

18.00 

1.15 

.75 

.60 

.50 

.70 

1  10 

1  00 

.90 

,00 

.sn 

3  75 

3  75 

3,00 

3  00 

2  .50 

.0.375 

.032 

-.     027 

5    .04 

.035 

2  25 

1  25 

1  00 

1  50 

1.25 

1  00 

1.00 

20 

.50 

.60 

00  on  a 

4  in  on 

3..390  00 

3..500  00 

3.410  00 

on  on  ,-i 

47K  on 

,■.,0.50  on 

5..500  00 

5.478  00 

1 II 1  1 II 1  :', 

i.iiin  00 

3.7.50  00 

3,410,00 

1)11  nil  :', 

LSI)  nil 

1,000  00 

4.2.50  00 

3.080  00 

III!  ;iii  11 

.,1111  1)1)  1 

),M)U.00  1 

2.000  00  10.200  00 

Extended  totals. 


$970,4  l,s    $7US.190    $U55,S22    $794,310    $904,902 


31,033    $839,981    $747,640    $8.59.375    $720,170 


Sectii 


14 


550,000  cu.yd.  glacial  drift 

85,000  cu.yd.  solid  rock 

60.000  sq.ft.  channeling ,  .  . 

2,()00  sq.yd.  rip-rap  slopes 

7,000  cu.yd.  number  one  concrete .  , 

80,000  cu.yd.  number  two  concrete 

120  cu.yd.  coping  concrete 

3,000  cu.ft.  concrete  foundation  columns. . . . 

125  lin.ft.  concrete  railing 

500,000  lb.  reinforcing  metal 

2,500  lin.ft.  roadway  construction 

Ashland  avenue  bridge  (fabrication  and  erec 
Controlling  works  road  iiriiitr,-  Ifnhrii^.Ttinn  n 
Controlling  work.s  fo(  ,t  liridL','  ifilTir-ai  i>,ii  ,iii 
Sector  gates  and  onII:itir:it  w.irk  i  tiliriDitior, 
Miscellaneous  work  i(,ll:itir;il  l,,  the  coDtn  II 
Miscellaneous   w.>rk    f,.  r   Iransfornier   house 

chamber  (lump  sum)  ,  , 

Electrical  equipment  (lump  sum) 

Ten-foot  concrete  sewer 

Sewer  junction  (lump  .sum) 

Additional  structural  steel,  per  lb 

Additional  maehiner.-.  steel  and  iron,  per  lb 

Additional  steel  castings,  per  lb ^ 

Additional  iron  castings,  per  lb 

Additional  bronze  and  babbitt,  per  lb 


tion)  (lump  sum) 

n,l  '-rrctif^n)  lump  sum) 
A  ,,r.Tti,,i,l  lumpsum) 
:iini  t  rill  unit  lump  sum) 

I  and   sewage  discharge 


1,75 
,03 

8.00 
7,000  00 
3.000  00 

i..5nn  on 
7.5.001)  no 
2,nnn.oo 

4.20n  00 

i7,onn  00 

30.00 
3.000.00 


1.50 

.03 

2  50 

7,500  00 

2.400  00 

1,400  00 

75.000  00 

2,500.00 


3,25 

.03 

3.00 

7,500  00 

2,. 500  00 

1.500  00 

80,000  00 

2,500  00 

3.700  00 

15,600  00 

30  00 

3,750  00 

0475 
.10 
.09 


12.75 
5.69 
15  00 
.50 
2.50 

035 

2.50 

8,455.80 

2,649.00 

1.584  00 
85,320,00 

2,421,00 

4.585  20 
17,520,00 

40.00 
5,500.00 
.052 
.108 
.098 
.077 
.60 


1  00 
9.00 
5  95 

14.00 

.95 

2, 50 

04 

2  .50 

8.000  no 

2,. 500  00 

1,. 500  00 

76.000.00 

2,500  00 

3,800  00 

18,000  00 

30.00 

700  00 


$0  415 
1  09 

432 
I. 50 
6  50 
5  83 
0.70 
,80 
4  00 

045 
4  .50 
9..500  00 
3,000  00 
1,600  00 
82,465,00 
3,450,00 

5.980  00 
16.790  00 

6,900  00 
043 
.09 


2.00 

8.65 

5.08 

13.50 

1.15 

3.75 

.035 

2.80 

10.100.00 

3,100  00 

1.900  00 

118,000.00 

3,000.00 

6,100.00 

20,000.00 

36.40 

2,800.00 


Extended  totals. 


$845,896       $1,049,448       $1,007,742       $1,041,391       $1,048,236 


Section  14 

550.000  cu.vd.  glacial  drift 

85.000  cu.yd.  solid  rock 

60,000  sq.ft.  channeling 

2.()00  sq.yd.  rip-rap  slopes 

7.000  cu.yd.  number  one  concrete 

80.000  cu.yd.  number  two  concrete 

120  cu.yd.  coping  concrete 

3,000  cu.ft.  concrete  foundation  columns 

125  lin.ft.  concrete  railing 

500.000  lb.  reinforcing  metal 

2,500  lin.ft.  roadway  const-:  •■■■ 
Ashland  avenue  bridge  (i   ' 
Controlling  works  road  In 
ControlUng  works  foot  1,11,-  i 

Sector  gates  and  collateral  \\.,ir.  v,..,_.ii.  ,ii 
elianeous  work  (    " 


rectiou)  (lump  sum) 

I  and  erection)  lump  sum) 
and  erection)  lump  sum)  ,  , 
jn  and  erection)  lump  sum) 
iiling  works  (lump  sum)  , 


Miscellaneous  work   for  transformer  house   and   sewage  discharge 

chamber  (lump  sum) 

Electrical  equipment  (lump  sum) 

Ten-foot  concrete  sewer 

Sewer  junction  (lump  sum) 

Additional  structural  steel,  per  lb 

Additional  machinery,  steel  and  iron,  per  It, 
Additional  steel  castings,  per  lb ......  , 

Additional  iron  castings,  per  lb 

Additional  bronze  and  baobitt.  per  lb 

Extended  totals 


1  25 

1  28 

2  50 

1  10 

1  25 

2.50 

7  90 

7  00 

7,50 

8  00 

9  00 

7.50 

5  00 

4.60 

5  00 

5,55 

5  95 

5  00 

11  no 

7,20 

10  00 

10  00 

15.00 

12.00 

75 

en 

.50 

.60 

.50 

.70 

3,75 

3,00 

3,00 

1.30 

2.50 

2  50 

0325 

.0275 

04 

.03 

.03 

.035 

2  70 

2  00 

2  00 

2  00 

2.25 

2  00 

8.1,54  00 

8,850  00 

10,000  00 

8,000  00 

6,375  00 

8,400  00 

2..588  00 

2,575  00 

3,000  00 

2,500  00 

1,900.00 

2,800.00 

1.400  00 

1,870  00 

2.onn  00 

1,400  ()0 

1,263  00 

1,600.00 

78.040  00 

96,440  00 

75,000  00 

87,000  00 

77,770  00 

80,000.00 

2,247,00 

2,780  00 

3,500  00 

3,500  00 

2,143.00 

2,742.00 

4.957  00 

6,210  on 

7,000  00 

6,000  no 

3,453.00 

4,400  00 

17,000  00 

15,000,00 

15,000  00 

15,500  00 

16,000.00 

10,000  00 

28  50 

35  00 

25  00 

18  00 

19.50 

14,000  00 

29.95.00 

3,000.00 

3,500,00 

1,500.00 

1,000.00 

3,000.00 

.05 

.06 

.05 

.06 

.043 

.06 

.12 

.15 

.09 

.15 

.09 

.14 

.12 

.12 

10 

.12 

.082 

.12 

.08 

.08 

.07 

.06 

.003 

.10 

.70 

.60 

.55 

.60 

.50 

60 

$868,007 

$874,174 

$887,325 

$923,522 

$882,741 

$844,644 

CAT-VLOG    \OTICES 

Tippett  &  Wood,  Phillipsburg,  N.  J.  Catalog.  Water 
towers,   stand  pipes,   etc.      Illustrated,    62    pp.,   5i/ixSV4    in. 

M.  Smolensky  Mfg.  Co.,  Cleveland,  Ohio.  Catalog.  Suction 
and  check  valves.     Illustrated,  16  pp..   6x9   in. 

The  James  Leffel  &  Co..  Springfield.  Ohio.  Catalog  No.  65. 
Steam   engines  and   boilers.      Illustrated,   32   pp.,   8^4x11   in. 

Harrison  Safety  Boiler  Works,  Philadelphia,  Penn. 
Pamphlet.  "Finding  and  Stopping  Waste  in  Modern  Boiler 
Rooms  by  Use  of  Cochrane  Meters."  Illustrated,  68  pp., 
6x9    in. 

Union  Iron  Works,  Hoboken,  N.  J.  Catalog  No.  34.  Pile 
driving  machinery.      Illustrated.    126   pp..   7x10  in. 


The  Richardson-Phenix  Co.,  Milwaukee,  Wis.  Bulletin  No. 
50.  Phenix  force  feed  lubricators.  Illustrated,  12  pp.,  S'ixll 
in.  Bulletin  No.  60.  Richardson  Model  M  sight  feed  oil  pump. 
Illustrated,    20    pp.,    S'^ixll    in. 

Warren-Knight  Co.,  136  N.  12th  St.,  Philadelphia,  Penn. 
Booklet.  "Facts  Concerning  Sterling  Transits  and  Levels." 
Illustrated,  24   pp.,  4x7   in. 

The  Foxboro  Co.,  Poxboro.  Mass.  Bulletin  No.  98.  Re- 
cording gauges  for  all  purposes.     Illustrated,  40  pp.,  8x10  Vj   in. 

The  Gardner  Governor  Co..  Quincy,  111.  Pamphlet.  "Help- 
ful Hints  on  Air  Compressor  Installations."  Illustrated,  8  pp., 
4x9  in. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis.  Bulletin  No. 
1097.  Power  transformers.  Illustrated,  24  pp.,  8x10  Vi  in. 
Bulletin  No.  16.36.  Hydraulic  turbines  and  accessories.  Illus- 
trated,  56  pp.,   8x10%    in. 
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I  Coimilractls  tto  B©  ILet  I 


Bids  received  until  Dec.  11,  101.',. 

Drainage    Works 

Tenipe,   Ariz. 

The  Board  of  Directors  of  Drainage  District  No.  1,  of 
Maricopa  County,  Arizona,  will  receive  sealed  bids  for  the 
construction  of  the  portion  of  the  proposed  drainage  works, 
hereinafter  particularly  described,  until  2  o'clock  p.m.,  Tues- 
day. December  14,  1915,  at  the  office  of  the  Board,  at  Tempe, 
Arizona. 

The  portion  of  the  work  for  which  bids  will  be  received 
consists: 

First:  Of  a  main  open  drain  ditch,  approximately  8.4  miles 
in  length;  the  upper  or  Northerly  portion  thereof  approxi- 
mately 40,350  feet  in  length,  having  a  depth  of  from  6  feet  to 
12.5  feet,  and  the  lower  or  Southerly  portion  thereof  approxi- 
mately 4,000  feet  in  length,  having  a  depth  of  from  6  feet  to  1 
foot. 

baid  ditch  begins  at  a  point  about  100  feet  South  and  55 
teet  East  of  the  Northwest  corner  of  Section  35  in  T.  1  N. 
K.  4  E.  in  Maricopa  County,  Arizona,  and  extends  South  to  a 
point  near  the  East  quarter  of  Section  22  T.  1  S.  R.  4  E.; 
thence  in  a  Southwesterly  direction  to  Culvert  B  16  on  the  line 
of  the  Arizona  Eastern  Railroad. 

second:  Eleven  structures  consisting  principally  of  re- 
enfurced  concrete  to  be  installed  at  various  points  where 
the  line  of  the  proposed  ditch  intersects  highways,  canals 
and  ditches. 

The  portions  of  the  work  above  referred  to  are  particu- 
larly described  in  the  drawings  and  specifications  therefor 
adopted  by  said  Board,  which  are  hereby  referred  to  for  a 
more  particular  description  of  the  work. 

Each  bid  must  be  submitted  on  form  furnished  by  the 
Board  for  that  purpose  and  accompanied  by  a  certified 
check,  payable  to  Alfred  H.  Oeltjen.  Secretary  of  the  Board, 
for  5%    of  the  gross  amount  of  the  bid. 

Drawings  and  specifications  for  the  alDove  work  are  on 
file  and  can  be  seen  at  the  office  of  the  Board  and  at  the  office 
of  the  Engineer,  L.  G.  Knipe,  16  South  Second  Avenue, 
Phoenix,  Arizona,  and  bidders  may  obtain  sets  of  these  upon 
application  and  payment  of  $10.00. 

The  bids  will  be  opened  at  the  office  of  the  Board  at  2:00 
o'clock  p.m.,  Tuesday,  December  14,  1915,  and  the  contract 
will  be  let  to  the  lowest  responsible  bidder,  but  the  Board 
expressly  reserves  the  right  to  reject  any  or  all  bids,  or  any 
part    of   any    bid. 

Dated  at  Tempe,  Arizona,  November  12,   1915. 
J.    W.    MILLER, 
ALFRED    H.    OELTJEN, 
L  M.  SAYLOR, 
Board  of  Directors,  Drainage  District   No.   1. 


Bids  received  until  Dec.   11,   191.5 


Aluminum  Sulphate 


OFFICE  OF  SUPERINTENDENT  CITY   WATER  WORKS, 
Boom  112,  City  Hall. 

Richmond,  Va. 

Sealed  proposals  will  be  received  at  this  office  until  12  M. 
December  11,  1915,  for  furnishing  this  department  with 
aluminum  sulphate,  high  basicity  for  water  clarification,  con- 
taining seventeen  per  cent,  aluminum  oxide,  delivered  f.  o.  b. 
Korah  Station,  Chesapeake  and  Ohio  Railway,  in  barrels,  at 
such  time  and  in  such  quantities  as  the  superintendent  may 
require.  Bidders  are  requested  to  bid  on  one,  two  and  three 
years'  contract.  Estimated  quantity  eight  hundred  (800)  tons 
per  year. 

Further  information  can  be  obtained  at  this  office.  The 
Administrative  Board  reserves  the  right  to  reject  any  or  all 
proposals  or  any  part  of  any  or  all  proposals,  also  to  increase 
or   decrease   the   specified   qtiantities    twenty    per   cent. 

A  certified  check  for  two  hundred  dollars,  payable  to  the 
City  Treasurer,  must  accompany  each  bid. 

Proposals  must  be  submitted  in  sealed  envelopes,  contain- 
ing the  name  and  address  of  the  bidder,  directed  to  the  Ad- 
ministrative Board,  and  in  the  lower  left-hand  corner  must  be 
written    "Proposals    for   Aluminum    Sulphate." 

Bond   will   be   required   on   contract. 

E.   R.    DAVIS.   Superintendent. 


Bids   received   until   Dec.   21,   1915. 

Mont  Clare  Bridge  Over  Schuylkill  River 

BETWEEN  PHOENIXVILLE  AND  MONTCLARE,   PENN. 

Sealed  proposals  will  be  received  by  the  Commissioners  of 
Montgomery  and  Chester  Counties,  at  the  County  Commis- 
sioners' Office,  Norristown,  Pennsylvania,  until  10  A.M.,  De- 
cember 21,  1915,  for  the  construction  of  a  reinforced-concrete 
arch  bridge  of  five  spans  over  the  Schuylkill  River,  connecting 
Phoenixville  and  Mont  Clare,  Pennsylvania. 

The  plans  and  specifications  including  form  of  proposal 
and  bond  may  be  seen  at  the  County  Commissioners'  Office. 
Norristown,  Pennsylvania,  and  at  the  County  Commissioners' 
Office  at  West  Chester,  Pennsylvania,  and  at  the  offices  of 
"Engineering  News"  and  "Engineering  Record,"  in  New  York 
City. 

Copies  of  the  plans  and  specifications  may  be  obtained  from 
the  Consulting  Engineer,  B.  H.  Davis,  Whitehall  Building,  No. 
17  Battery  Place,  New  York  City,  upon  deposit  of  Twenty-five 
($25.00)  Dollars,  which  sum  will  be  refunded  upon  the  return 
of  all  papers  in  good  condition. 

Each  proposal  must  be  accompanied  by  a  certified  check 
drawn  to  the  order  of  the  Commissioners  of  Montgomery  and 
Chester  Counties  for  the  lump  sum  of  Five  Thousand  ($5,000.00) 
Dollars,  and  by  a  guaranty  signed  by  an  acceptable  surety 
company,  in  separate  enclosures,  that  the  bidder  will,  if 
awarded  the  contract,  enter,  "within  ten  days,  into  a  contract, 
and  furnish  satisfactory  surety  company  bond  for  the  con- 
struction of  the  bridge. 

The  certified  checks  of  the  unsuccessful  bidders  will  be 
returned  as  soon  as  the  contract  is  awarded.  A  satisfactory 
surety  company  bond  for  seventy-five  (75%)  per  cent,  of  the 
contract  price  "will  be  required  of  the  successful  bidder. 

All  regular  proposals  accompanied  by  certified  checks  and 
guaranties  in  separate  enclosures,  received  at  10  A.M.  will  be 
publicly  opened  and  the  bids  tabulated  at  11  A.M.,  December 
21,  1915,  in  the  County  Commissioners'  Office,  Norristown, 
Pennsylvania.  The  right  is  reserved  to  reject  any  and  all 
bids  or  parts  thereof  not  deemed  to  the  advantage  of  the 
Counties. 

JOHN    N.    JACOBS, 
Controller  of  Montgomery  County. 

ISAAC  Y.  ASH, 
Controller  of  Chester  County. 


Bids  received   until   Dec.    S,    1915. 

Mullica  River  Bri(5ge 

Atlantic   City,   N.   J. 

Sealed  proposals  will  be  received  for  building  a  bridge. 
742  feet  long,  composed  of  creosoted  pile  trestle  approaches, 
steel  trusses  and  bascule  draw  span  with  wood  block  fioor 
and  concrete  substructure,  over  the  Mullica  River  at  Chestnut 
Neck,  near  New  Gretna,  N.  J.,  according  to  plans  and  speci- 
fications on  file  with  the  Engineers  for  Atlantic  and  Burling- 
ton Counties.  The  bids  will  be  received  by  the  Boards  of 
Chosen  Freeholders  of  the  Counties  of  Atlantic  and  Burlington 
at  the  G.  A.  R.  Hall,  New  York  Ave.,  Atlantic  City,  N.  J.,  at  12 
o'clock  noon  on  Wednesday,  December  8th,  1915,  and  opened 
immediately    thereafter. 

Plans  and  specifications  may  be  obtained  from  A.  H. 
Nelson,  Guarantee  Trust  Building,  Atlantic  City,  N.  J.,  or 
from  James  Logan,  Mount  Holly,  N.  J.,  by  depositing  $5.00. 
This  sum  will  be  refunded  if  plans  and  specifications  are 
returned  in  good  condition  by  12  o'clock  noon,  December  9th, 
1915,  otherwise  not. 

The  right   is  reserved   to   reject  any  or  all   bids. 
A.    H.    NELSON, 

Atlantic  County  Engineer. 
JAMES    LOGAN, 

Chairman  Atlantic  County  Bridge  Committee. 

Burlington  County  Engineer. 
JOHN  K.  JOHNSON, 
ALFRED   I.  DAVIS. 

Director,  Burlington  County. 
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xovKMiir.a  iiini.ni.NMi  ukturxs 

Althouffh  iioiin:illy  at  this  time  of  the  year  buiUliiiK  oper- 
ations are  usually  linht,  this  month's  tlKures  compiled  from  (io 
cities  all  over  the  country,  show  that  building  permits  Hied 
practically  douV>le  what  thej'  did  a  \"ear  aso  last  November. 
Our  fig-urt'S  show  that  about  $52,000,000  worth  of  permits  were 
granted  during  last  month  anainst  about  $26,000,000  one  year 
ajjo.  During  the  lirst  part  of  this  year  building  permits  were 
way  below  what  they  were  a  year  ago.  Our  records  for  Sep- 
tember show  that  we  had  aliout  $.'>", 000, 000  permits  less 
granted  tor  the  lirst  eight  months  of  the  year  than  we  did  in 
1914.  November's  figures  sliow  that  we  have  caught  up  all 
this  difference,  and  are  now  about  $5,000,000  ahead  of  last  year. 
The  doubling  of  value  of  the  permits  granted  is  general  all 
over  the  country,  with  the  exception  of  the  Western  States 
■which  showed  an  increase  of  oni>-  about  $350,000.  Below  Is 
given  a  table  of  contemplated  building  operations  from  repre- 
sentative  cities   throughout    the    country. 

E.\STERN  ST.VTES 

First  Eleven 

Month  (if  November  Months  of  Year 

ini.^i  1914  1915  1914 

.\lbanv.  N.  Y S.5.SS.30.-)  SSOL-WS  $4,31.1,130  $5.Sf>4,27.S 

BridRpport.  Conn 490,973  364,859  7,980,974  3,4S7,3:i2 

Buffalo.  NY 7.SS.000  498,000  10,897,000  10,302.001) 

EUzabeth,  N.  J 166,609  98,388  1,050,081  1,313,415 

Harrisburg,  Penn 84,275  34,000            

Hartford,  Conn 707.709  399,385  5,285,305  3,7.-)9,870 

Hoboken,  N.  J 90,580  1,0.50  682,014  767,327 

Jersey,  N.  J 610,758  176,804  4.825,081  3,307,770 

NewarlcN.J 641.385  373,427  7,822,132  9,105.777 

New  Bedford.  Mass..  riS.llO  144,700  3.113,898  2,835,077 

New  Haven.  Conn 966.080  315,755  6,821.022  3.884,872 

New  Y^ork,  N.  Y. 

Bronx 3.107.900  314.750  25.897.950  20.045.343 

Brooklvi 4.282.576  1,423,840  31.398,888  36.97fi.l-,on 

Manhattan 3.894.400  1..">05.S00  61,017,100  44,650.!)(i5 

Queens 1,658,415  1,316,220  18.463.453  17,.50(1.145 

Passaic,  N.  J 99.975  22,410  1,024,857  850.039 

Paterson,  X.  J 149.585  46,961  1,461, .505  1,47.5.406 

Philadelphia,  Penn 2.408,665  1.240,530  36,840,955  33,920,470 

Pittsburgh,  Penn 663,312  777,368  10,341,414  14,721,582 

Portland.  Maine 115.200  77.050  1,519,329  1,136,295 

Reading,  Penn 21,025  20,350  996,100  1,138,175 

Rochester,  N.  Y' 817,254  397,830  8,458,833  8,369.658 

Scranton,  Penn 322,164  88,852  1,693,264  1,640.7.57 

Springfield.  Mass 650.0.50  179,502  5,455.391  4.707.532 

Syracuse.  N.  Y' 608,324  235,365  4,302,321  2.693.570 

rtica,  N.  Y 151.035  95.300  2.022.570  1,707,795 

Totals $24,249,673     $10,362,474     $263,714,577     $236,298,052 


SOUTHERN  ST.\TES 


WESTERN  STATES 


First  El 

'ven 

Month  of  November 

Months  of  Year 

1915 

1914 

1915 

1914 

S284.647 

$2'2S,I04 

$4,330,180 

$4,482,628 

Birmingham.  Al.i 

121,904 

76.710 

1,708,926 

3,042.943 

52,532 

28,258 

526,935 

1,047.137 

Ft.  Worsh.  T.s 

124.243 

104.840 

179.161 

76,912 

1,595,814 

3,372.."i31 

246,030 

139,900 

3,596,915 

4.201.415 

191.485 

133,275 

2,586,098 

2.894. .564 

Norfolk,  Va 

138.926 

61,255 

1,666.731 

2.0(50.611 

275.251 

130,6.38 

2,959,565 

3.070,843 

Tampa.  Fla 

100,335 

54,361 

Washington,  D.  C... 

594,925 

419,544 

11,197.505 

Totals 

.       S2,309.739 

$1,667,372 

$31,25t,336 

$34,622,834 

CENTRAL  STATES 

First  Eleven 

Month  of  November  Months  of  Y'car 

1915  1914  1915  1914 

\kron   Ohio  $535,105  $171,585  $4,281,170  $3,597,580 

Canton,  Ohio'. .!!...'.  .  138,250  43,675  1,844,690  1.557,415 

Chicago.  lU           10,861,600  6,513,150  88.152.280  77.048,000 

Cincinnati,  Ohio 790,905  336,210  12,198,679  8,.576,113 

Cleveland   Ohio     .        .  2,434,715  2,153,645  29,590,699  26.092, 1.SS 

Columbus.  Ohio 347,350  377,385  4,819,995  5,889,861 

Davenport,  Iowa 33,143  57,075  ....  •,;»„„a„a 

Duluth,  Minn     204,371  189,510  2,540,893  2,798,828 

Evansville,  Ind 277,383  57,086  1,316,025  1,270,390 

Grand  Rapids.  Mich...  335,325  171,425  2,544,217  3,496,109 

Indianapolis   Ind         .  438,823  265,190  6..550.188  7,573.348 

Kansas  Citv    Kan  86,802  50,435  926,654  1,039,138 

Kansas  Citv'  Mo  724,115  341,220  10,074,880  9.9.80,370 

Milwauke.' Wis 1,132,925  S91,.583  11,588,596  9,390,511 

Minncanolis   Minn       .  1,539,225  703,615  16,054.831  14.093.125 

Oak  Park    111'              ..  359.420  216,140  3,03.3,2.33  2,158,880 

Omaha   Neb  '  656,075  133,583  4,937,175  4,393,981 

Peoria,  111 197,575  600,200  

St   Loiis   Mo  782,943  650.029  10,800,043  12,188,618 

StPaulMinn  619,701  710,697  9,861,934  14,148,612 

Toledo,  Ohio  535,750  276,676  7,364,249  5,945,237 

Younjtown,  Ohio 203.790  79.275  2,463,242  2,817,816 

Totals $23,135,351  $12,689,398  $204,.312.673    $214,676,267 


Mo 
1915 

Denver,  Colo $312,085 

Ims  Angelea,  Cnlif 1.000.239 

Oakland,  Calif 315.767 

Suit  Lake  City.  Utah . .  160.705 

Spokane,  Wash 40.475 

Tacoma,  Wash 140,305 

Totals SI, 971, .576 


1915 


$134,410 
785.310 
281.709 
107.'232 
55,880 
270,655 


10,999.099 
4.5.56.420 
2.091.200 
1,165,977 
800,116 


1914 

'16,031,242 

4,340,945 

2,811,796 

905,347 

2,116,251 


$1 .635.'>i'>6   $19,613,472   $20,86.5,581 


llAll.W  A»  S— STICAM    AXD    KI^HCTRIC 
ProfifiNril    \Vt»rk 

New  York — Intel-national  Railway,  Buffalo,  applied  to  City 
Council  for  franchise  to  build  a  double-track  extension  on 
Washington  St.,  between  Ohio  and  Perry  St.,  and  on  Ohio  St., 
between  Wasliington  and  Main  St. 

PenuHylvnula — Harrisburg  Traction  Co.  granted  right-of- 
way  by  Council  of  Bast  Berlin  for  a  trackless  trolley  line 
between  Kast  Berlin  and  Dover.  D.  B.  Noist,  Harrisburg, 
Ch.  Engr. 

PenuNylvanln — Slate  Belt  Electric  Street  Railway  Co.,  Penn 
Argyl,  contemplates  15  miles  of  new  line  from  Wind  Gap 
to  Stroudsburg.  Penn.,  during  1916.  W.  J.  Mutton,  Penn 
Argj'l,  Ch.   Engr. 

■\VpMt  Vir^iuia — Manns  Creek  cS:  Meadow  River  Co.,  re- 
cently incorporated  with  $100,000  capital  stock,  plans  to  build 
a  railw.ty  from  Chesapeake  &  Ohio  Railway  on  east  side  of 
New  Itiver  to  Russellville,  W.  Va.,  about  10  or  15  miles. 
H.  B.  Smith,  Charleston,  interested. 

North  Carolina — Big  Sandy  &  Cumberland  R.R.  contemp 
plates  line  from  Matney,  N.  C,  to  Grundy,  Va.,  10  miles.  G. 
W.  Liitz.   Gen.  Mgr.,   Columbus,   Ohio. 

North  Carolina — Roanoke  River  Ry.  plans  line  from  Towns- 
ville,  N.  C,  to  some  point  on  Southern  Ry..  about  11  miles. 
G.  W.  Marrow,  Pres.  and  Gen.  Mgr.,  Townsville.  N.  C. 

Oeorgria — Flemington,  Hinesville  &  Western  R.R.  Co.  plans 
to  construct  a  railway  from  Hinesville  to  Glennville,  Ga., 
about  22  miles.     J.  B.  Way,  Hinesville,  Pres.  and  Gen.  Mgr. 

Georsria — Ocilla  Southern  R.R.  having  surveys  made  for 
extension  line  from  Perry  to  Macon,  about  30  miles.  D.  C. 
Smith,    Ocplla,    Ga.,   Gen.   Mgr. 

Floridn-  ninningham.  Columbus  &  St.  Andrews  Ry.  Co. 
plaii.s  iM.ii  I'iMs  from  Chiplev  to  Graceville,  Fla..  12  miles. 
and  i)"!!!  s-iitliport  to  Bunkers  Cove.  Fla.,  23  miles.  J.  M. 
Owsl.  >,  ciiiiil.  \,  Fla.,  Audr.  and  R.  T>.  Reeder,  Chipley,  Super_%\ 

LouiHlaiia — Gulf,  Sabine  &  Red  River  R.R.  contemplates 
35-mile  extension  of  its  line  in  Louisiana.  This  line  is  owned 
by   the   Lutcher   &   Moore   Lumber   Co..   Orange.   Tex. 

Louisiana— New  Iberia  &  Northern  R.R.  contemplates  line 
from  Oakland  to  New  Orleans,  La..  93  miles,  from  Port  Barre, 
La.,  to  Sabine  River.  107  miles,  with  branches  to  salt  mines 
at  Weeks  and  Avery  Islands.  R.  J.  Lockwood,  New  Iberia.  La.. 
Vice-Pres.  and  Gen.  Mgr. 

Lonlniana — Vicksburg.  Alexandria  &  Southern  Ry.  contem- 
plates extension  from  Thomas  to  Harrisonburg,  La.,  about  50 
miles.     A.   D.    Alderson.    Alexandria,   La.,   Gen.   Mgr. 

TpnneNNee — Nashville  Railway  and  Light  Co.  plans  to  build 
a  branch  line  from  the  19th  St.  line  between  Lillian  and 
Rothschild  St.  into  Shelby  Park,  Nashville.  J.  P.  W.  Brown, 
Nashville,    Ch.    Engr. 

Kentucky — Kentucky  Midland  R.R.  Co.  plans  to  build  an  ex- 
tension from  Summers  to  Daw-son  Springs,  via  Earlington, 
Ky.,  about  22  miles.  M.  M.  W^heeler,  Central  City,  Gen.  Mgr. 
arid  Asst.  Treas. 

IlIinoiN — A  movement  is  being  agitated  to  have  the  Illinois 
Traction  System  construct  a  railway  from  Edwardsville  east 
to   Marine  "and   Highland. 

IIIinoiN — Belleville  &  Mascoutah  Traction  Co.  plans  to  con- 
struct about  10  miles  of  single-track  line  between  Belleville 
and  Mascoutah,  111.,  during  1916.  David  O.  Thomas,  Belleville. 
Engr. 

Iowa — Tri-City  Railway  and  Light  Co.,  Davenport,  con- 
templates building  an  extension  into  the  territory  south- 
east of  Moline.     B.  J.  Denman,  Davenport,  Vice-Pres. 

KanxuH — Ft.  Scott  &  Pittsburg  Ry.  j)lans  to  build  a  line 
from  Ft.  Scott  to  Pittsbuig,  about  30  miles.  Proposed  line 
will  connect  Ft.  Scott,  Garland,  .Vrcadia,  Mulberry,  Frontenac 
and  Pittsburg.     H.  A.  Cooper,  Redfleld  Bldg..  Act.  Secy. 

KanHUH — Lawrence,  Topeka  &  Western  R.R.  Co.,  recently 
incorporated  with  $100,000  capital  stock,  will  build  electric 
railway  from  Lawrence  to  Topeka,  Kan.  W.  R.  Stubbs.  in- 
terested. 

South  nakota — John  Rosholt.  Minneapolis,  Minn.,  is  inter- 
ested in  project  to  build  railway  from  Bruton,  S.  D.,  to  Orton- 
ville,   Minn. 

MlHHourl — Kansas  City,  Ozark  &  Southern  Ry.  contemplates 
extension  of  about  30  miles.  John  W.  Byng,  Ava,  Mo.,  Audr. 
and  Gen.  Mgr. 

Texan — Altus,  Lubbock.  Roswell  &  El  Paso  R.R.  Co.  con- 
templates line  from  Lubbock  to  Memphis,  Tex.,  about  100 
miles.     E.  C.  Noble.  Houston.  Tex..  Pres.  and  Gen.  Mgr. 
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Texas — Asherton  &  Gulf  Ry.  plans  to  extend  line  from 
Asherton  to  Eagle  Pass.  Tex..  52  miles.  L.  V.  Richardson,  Ash- 
erton. Tex.,   Pres.  and  Gen.  Mgr. 

TexiiM — Beaumont  Traction  Co.  plans  to  extend  its  Sabine 
St.  line  on  Doucette  St.  to  Grove  St.,  Beaumont.  E.  J.  Emer- 
son, Beaumont,  Gen.   Supt. 

Texas — Jefferson  &  Northwestern  Ry.  Co.  abandoned  plan 
to  build  line  to  Naples,  Tex.,  and  will  construct  extension 
to  Kildare  on  Texas  &  Pacific  Ry.,  about  nine  miles.  H.  B. 
Montgomery,  Jefferson,  Oh.  Engr. 

Texas — Marlin-Temple  Interurban  Promotion  Co..  recently 
organized,  plans  to  promote  the  construction  of  an  interurban 
railway  from  Marlin  to  Temple.  S.  D.  Hanna,  Temple,  Ch. 
Engr.     Noted  Sept.  30. 

Texas — JIarshall  &  East  Texas  Ry.  plans  to  build  extension 
from  Wimusboro  to  Paris,  60.5  miles,  and  from  Elysian  Fields 
to  the  Sabine  River,  9S  miles.  V.  Snyder,  Marshall,  Vice- 
Pres.  and  Gen.  Mgr.     Noted  Aug.   19  and   Dec.   2. 

Texas — -Trinity  Valley  &  Northern  Ry.  plans  to  build  exten- 
sion from  Lumm  to  Lamb,  Tex.,  about  nine  miles.  A.  J.  Wise, 
Houston,  Ch.  Engr. 

Oklahoma — Clinton  &  Oklahoma  Western  Ry.  plans  exten- 
sion from  Clinton  to  Colony,  about  30  miles.  W.  S.  Haid,  Gen. 
Mgr..  Clinton,  Okla. 

Oklahoma — Henryctta,  Oklahoma  &  Western  Ry.  Co.  will 
build  from  Henryetta  to  Krusa.  Dewar  and  other  towns.  R. 
D.  Long,  Muskogee,  Okla.,  interested.  Noted  Oct.  14  and 
.Nov.   IS. 

Oklahoma — It  is  reported  that  Indian  Territory  Illuminat- 
ing Oil  Co.,  Bartlesville,  Okla..  will  have  surveys  made  for 
interurban  railway  from  Bartlesville  to  Pawhuska,  Okia.. 
about  20  miles. 

Oklahoma — Oklahoma  Ry.  Co.  contemplates  extending  line 
from  Edmond  to  Guthrie.  Okla.,  15%  miles.  George  W.  Knox, 
Oklahoma.    Okla.,    Second   Vice-Pres.    and   Gen.    Mgr. 

Oklahoma — Plans  being  considered  by  Oklahoma  Union 
Traction  Co.,  Tulsa,  for  15  miles  of  interurban  line  between 
Tulsa  and  Sapulpa  during  1916.     G.  B.  Small,  Tulsa,  Ch.  Engr. 

Itah — Utah  Light  and  Railway  Co.  .  Salt  Lake  City,  applied 
for  permission  to  extend  its  Capitol  Hill  line.  G.  H.  Robinson, 
Deseret    Bldg.,   Pur.   Agt. 

Oreeou — Oregon-Washington  R.R.  &  Navigation  Co.  and 
Oregon  Short  Line  R.R.  will  change  main  line  from  Blalock 
to  Covote,  Ore.,  bv  straightening  curves  and  lowering  grades, 
36  mi'les.  Estimated  cost.  $500,000.  J.  R.  Holman.  Portland, 
Ch.  Engr.  of  Oregon-Washington  R.R.  &  Navigation  Co. 

Calirornia — Plans  of  City  Engineer  for  Church  St.  municipal 
railway  between  ISth  and  22d  St.  of  Municipal  Railways  of 
San  Francisco  approved  by  Board  of  Public  Works.  Pro- 
posed line  will  run  through  Mission  Park  from  ISth  to  20th 
St.  over  right-of-way  acquired  by  city  between  20th  and  22d 
St.     T.  A.  Cashin.  San  Francisco,  Supt.  and  Claim  Agt. 

California — San  Diego  Electric  Railway  Co.  plans  to  ex- 
tend its  line  on  University  Ave.  to  Euclid  Ave.  William 
Clayton,  Vice-Pres.  and  Gen  Mgr. 

Ontario — Plans  being  considered  for  hydro-electric  rail- 
way from  river  front,  Sombra,  to  all  points  from  Wallace- 
burg   to   Sarnia.     W.   A.   Scott,   Bickford,   Clk. 

Bids  In  and  Contracts  Awarded 

Virginia — Richmond.  Rappahonnock  &  Northern  Ry. 
awarded  contract  to  CENTRAL  CONSTRUCTION  CO.,  Harris- 
burg.  Penn..  for  line  from  West  Point  to  Urbanna.  Va..  17 
miles.  C.  L.  Ruflin.  514  American  National  Bank  Bldg.,  Rich- 
mond.  Ch.   Engr.     Noted  Nov.  25. 

South  Carolina — Atlantic  Coast  Line  R.R.,  Walterboro, 
awarded  contract  for  extension  of  Hollywood  Spur,  41/2  miles, 
to  W.  Z.  WILLIAMS  CO..  Macon,  Ga.  J.  E.  Willoughby,  Wil- 
mington, N.  C.  Ch.  Engr. 

Florida — Florida  East  Coast  Railway  Co.  has  awarded 
contract  for  grading  extension  of  Okeechobee  Division  from 
Maytown,  Fla.,  to  a  connection  with  main  line  at  New  Smyrna, 
17.25  miles,  to  J.  M.  COOK,  Jacksonville.  Bridge  work  and 
track  laying  will  be  done  by  company  forces.  Estimated 
cost,    $200,000.      E.    B.    Carter,    Ch.    Engr. 

Kentucky — Cumberland  &  Manchester  R.R.  awarded  con- 
tract for  southern  end  of  its  line  from  Barbourville  to  Man- 
chester. Ky..  to  READ  CONSTRUCTION  CO.,  Philadelphia, 
Penn.     Noted  Nov.  25. 

Arkansas — Ozark  Valley  Railway  has  awarded  contract 
for  line  from  Rothville  to  Mountain  Home,  about  10  miles,  to 
BLODGETT  CONSTRUCTION  CO.,  Kansas  City.  Mo.  K.  V. 
Loba,  Mountain  Home,  Pres.     Noted  Sept.  16  and  30. 

Texas — Gulf,  Colorado  &  Santa  F§  Rv.  awarded  contract  to 
L.  J.  SMITH  CONSTRUCTION  CO.,  Kansas  City,  Mo.,  for  grad- 
ing 231/'  miles  of  Gulf  &  Interstate  Ry.  from  High  Island  to 
Port  Bolivar.  F.  Merritt,  Ch.  Engr.,  Galveston.  Tex.  Noted 
Nov.   11. 

California — (OfTicial) — Bids  received  Nov.  26  by  Board  of 
Public  Works  for  railway  from  Roasasco  into  Hetchy  Hetchy 
reservoir,  about  67  miles,  were  as  follows:  F.  ROL.ANDI  550 
Montgomery  St..  San  Francisco,  $1,543,080  (awarded  contract); 
Mc.Arthur  Bros.  &  Co.,  and  Mason  &  Hanger  Co..  1015  Chronicle 
Bldg..  San  Francisco,  $1,955,062;  Utah  Construction  Co.,  Phelan 
Bldg..  San  Francisco,  $1,800,925.  M.  M.  O'Shaughnessy.  San 
Francisco,  City  Engr.     Noted  Oct.  21  and  Nov.  11. 

LIGHT,    HEAT    AND    POWBK. 
Maine.    Biddeford — City     Council     contemplates     municipal 
electric-light  plant. 

Mass.,  Foxboro — Foxboro  Gas  Co.  will  lay  about  eight 
miles  of  pipe  line  to  furnish  gas  to  Foxboro.  E.  F.  Draper, 
Boston,    Dir. 

Mass.,  AVestfleld — At  recent  town  meeting  sum  of  $14,000 
was  appropriated  for  new  boiler  and  other  improvements  to 
electric-light  plant.     Noted  Aug.  5  and  12. 

\'.  Y.,  .\Ibanj- — (Official) — Bids  will  be  received  by  the  Trus- 
tees of  Public  Buildings.  Executive  Chamber,  Capitol,  until 
3  p.m.,  Dec.  22.  for  electric  fixtures  and  equipment  for  Senate 


Chamber,  Capitol.  Lewis  F.  Pilcher,  .\lbany.  State  .\rch. 
(See  adv.) 

N.  Y.,  Batavia — Genesee  Light  and  Power  Co..  of  Batavia 
will  issue  $10,000  bonds,  $5,605  of  which  will  be  used  for  elec- 
tric distribution  system   in   Elba  Village.      Noted   Nov.   4. 

N.  Y.,  Buffalo — Atlas  Works  of  Standard  Oil  Co.  will  build 
boiler  house  at  Elk  St.  and  Buffalo  Creek  Terminal  R.R. 
Estimated  cost,  $15,000. 

JV.  Y.,  New  York — (Borough  of  Bronx) — (Official) — Bids 
will  be  received  by  J.  B.  Snyder,  Supt.  of  School  Bldgs.,  Park 
Ave.  and  59th  St.,  until-4  p.m.,  Dec.  19,  for  alterations  and  re- 
pairs to  heating  and  ventilating  apparatus  in  Public  School 
No.    2,  Third   Ave.   near   169th   St. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  C.  J.  B.  Snyder,  Supt.  of  School  Bldgs., 
Park  Ave.  and  59th  St.,  New  York,  N.  Y.  (Borough  of  Manhat- 
tan), until  4  p.m..  Dec.  13,  for  installing  heating  and  ventilat- 
ing apparatus  and  temperature  regulation  in  additions  to  and 
alterations  in  Public  School  No.  89,  Newkirk  Ave.  between 
East  31st  and  East  32d  St. 

N.  Y.,  New  York — (Borough  of  Queens) — (Official)-— Bids 
will  be  received  by  Maurice  E.  Connolly,  Borough  Pres.,  Bor- 
ough Hall,  Fifth  St.  and  Jackson  Ave.,  Long  Island  City,  until 
11  a.m.,  Dec.  10,  for  furnishing  labor  and  material  for  electric- 
lighting  system   in   Jamaica  Town   Hall. 

N.  J.,  South  Oranf^e — Civic  Association  is  negotiating  with 
Board  of  Trustees  for  the  establishment  of  municipal  electric- 
light  plant. 

Penn.,    Philadelphia — See    item    under    "Industrial    Works." 

Md.,  Port  Covington — (Baltimore  post  office) — Plans  pre- 
pared for  boiler  house,  screening  shed  and  other  improvements 
at  Port  Covington   for  Western   Maryland  R.R. 

N.  C,  Granite  Falls — Comstock  Electric  Co.,  High  Point, 
retained  by  city  to  prepare  plans  and  install  electric-light 
system  in   Granite   Falls. 

Ga.,  Davisboro — Plans  prepared  by  W.  Hopson  Goodloe. 
American  National  Bank  Bldg.,  Macon,  for  an  electric-light 
plant. 

Ala.,  Georgiana — Bids  will  be  received  until  Apr.  1  by 
J.  R.  Bennett,  Secy.,  McGowin-Bennett  Milling  Co..  for  elec- 
tric plant  in  feed  mill  to  develop  100-hp.  Estimated  cost, 
$10,000. 

Ohio,  Elyria — Lorain  County  Electric  Co.  plans  to  extend 
its  high  tension  transmission  system.  J.  B.  Johnson,  Gen. 
Mgr. 

III.,  .4nrora — See  item  under  "Water-Works." 

III..  Poplar  Grove — Plans  being  considered  by  Illinois 
Northern  Utilities  Co.,  Dixon,  for  transmission  line  from 
Capron  to  Poplar  Grove. 

■Wis.,  Monticello — Citizens  voted  $12,000  bonds  for  muni- 
cipal  electric-light   plant. 

Iowa,  Des  Moines — Des  Moines  Electric  Co.  has  applied  to 
City  Council  for  permission  to  build  a  44.000-volt  high-tension 
transmission   line   from   power  plant   to  east  city   limits. 

Kan.,  Oakland — Citizens  contemplate  installation  of  elec- 
tric-light system. 

Neb.,  Imperial — James  Hoke  is  interested  in  a  project  to 
construct  an  electric  power  plant  on   Frenchman   River. 

Neb.,  Valley — Plans  being  considered  by  Platte  Valley 
Power  Co.  for  extending  transmission  lines  to  Arlington  and 
other  towns. 

S.  D.,  Bruce — Franchise  granted  to  Weibers  &  Schulz 
by  Board  of  Trustees  for  electric-light  system. 

N.  D.,  Bisbee — Press  reports  state  that  City  Council  has 
granted  20-year  franchise  to  an  electric  company  to  build  and 
operate  electric-light  system  in  Bisbee. 

N.  D.,  Napoleon — J.  F.  Jacobs.  Bismarck,  interested  in  pro- 
ject  to   construct   electric-light   plant   in   Napoleon. 

■\Vyo..  'Wheatland — City  plans  to  improve  municipal  elec- 
tric-light  plant.      Estimated    cost    between    $6,000    and    $10,000. 

Mo.,  Crocker — Franchise  granted  to  Crystal  Ice  and  Bot- 
tling   Co.,    Crystal,    to    install    electric-light    plant. 

Ark.,  Batesville — Arkansas  Light  and  Power  Co.  plans  to 
secure  contract  from  Government  to  utilize  power  from  Lock 
and    Dam    No.    1    at    Batesville. 

Tex.,  Houston — National  Oil  and  Gas  Co.  will  build  a  22- 
mile    pipe    line. 

Tex.,  Roswell — Roswell  Gas  and  Electric  Co.  will  install 
large  steam  turbine  and  make  other  improvements  to  its 
plant.      Estimated   cost.    $20,000. 

Tex.,  Victoria — City  Council  granted  franchise  to  Columbus 
Gas  Construction  Co.,  Milwaukee.  Wis.,  to  build  gas  plant. 
P.    J.    Suit,    Pres.      Noted    Nov.    25. 

Tex..  Windom — Texas  Power  and  Light  Co.  will  install 
street-lighting  system  in  Windom. 

Okla.,  Goltrv — Election  will  be  held  Dec.  21  to  vote  on  $11,- 
500    bonds    for  "municipal    electric-light    plant.      Noted    Oct.    14. 

Okla.,  Heavener — City  will  use  part  of  proceeds  of  bonds 
for  $20,000  recently  voted  by  citizens  for  municipal  elec- 
tric-light plant  to  purchase  plant  of  Heavener  Light  and 
Power  Co.,  for  $9,325,  and  expend  about  $6,000  for  improve- 
ments.    Noted  Dec.  2. 

Colo.,  Liberty — Plans  being  considered  for  municipal  elec- 
tric-light  iilant. 

Idaho,  Bailey — Richard  W.  Ferris  granted  franchise  to 
install  and  operate  an  electric-light  plant  and  water  system 
in  Hailey. 

Idaho,  Pocatello — City  plans  to  extend  street-lighting  sys- 
tem.     Estimated   cost,   $35,000.      J.    H.   Giles,   City   Engr. 

I'tah,  Montlcello — Stockholders  of  Blue  Mountain  Irriga- 
tion Co.  plan  to  install  electric-light  plant  and  water  system 
in    Monticello. 
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Ariz.,  PreHcott — Power  house  will  be  constructed  on  Fosael 
Creek  by  Arizona  Power  Co.  and  new  transmission  lines  built.' 
Estimated  lost.  $300,000.     M.  W.  Wutson,  Prescott,  Mtfr. 

Or.-.,  Siil>llmity — Franchise  prantod  C.  E.  Taylor  of  Slayton 
Eleitrii-  l.lt;lit  Co..  Slayton,  to  install  and  operate  electrlc- 
lisht  and  power  system  lor  a  period  of  25  years. 

Calif.,  Los  AneeleN — Plans  belnp  prepared  by  F.  L.  Roeh- 
rig.  Arch.,  American  Bank  Bldpr.,  for  sub-station  for  Aqueduct 
Power  Board.     Estimated  cost,  $50,000. 

Que.,  SliiTlirookc — City  Council  conslderlnpr  plans  for  Im- 
provement of  electric-light  plant  and  system.  C.  E.  Gatlen, 
City  Clk. 

Out.,  IIiintNvillc — -Town  Council  has  decided  to  remodel 
electrie-liKlit  plant  and  construct  new  substation.  T.  M.  Cul- 
lon.  Town   Clk. 

Mnu.,   The   Pas — See   item   under  Sewers. 

DIiIm  In  nud  ContractH  Awarded 

t:>nii..  New  London— Contract  awarded  to  H.  R.  DOUGLAS, 
INC.,  376  Bank  St.,  New  London,  for  one-story,  45x71-ft.  power 
house  for  Shore  Line  Electric  Co.  Estimated  cost,  $15,000. 
Noted  Aug.   29. 

N.  Y.,  Binehamton — Ansco  Co.,  manufacturer  of  photo- 
graphic supplies,  awarded  contract  to  J.  G.  WHITE  ENGI- 
NEERING CORPOR.VTION.  43  Exchange  PI..  New  York,  for 
e-Ktensions   and    improvements    to    its    power    plant. 

N.  Y.,  New  York — (Borough  of  Queens) — Board  of  Educa- 
tion received  bids  Dec.  6  for  Installing  heating  and  ventilating 
system  in  Public  School  No.  93.  Forest  Ave.  between  Woodbine 
and  Madison  St..  from  Wells  &  Newton  Co.,  Ave.  B  and  17th 
St.  (Borough  of  Manhattan),  $66,9S3;  Daniel  J.  Rice,  $67,500; 
E.   Rutzler  Co..    $6H.181. 

N.  \'.,  Tonawanda — General  Electric  Co.,  Buffalo,  awarded 
contract  for  power  plant  at  Tonawanda  to  .STONE  &  WEB- 
STER ENGINEERING  CORPORATION,  Boston,  Mass.  Noted 
Dec.   2. 

N.  J.,  Jersey  City — Contract  for  heating  system  in  new 
county  Jail  awarded  to  W.  H.  &  F.  W.  CRANE,  New  York,  N. 
Y.,  at  $03,000;  electrical  work  to  PLAT  &  POWERS,  New  York, 
N.   Y.,   at   approximately   $9,000. 

Penn.,  Lebanon — School  Board  awarded  contract  to  B.  P. 
CARPENTER  CO.,  at  $24,440  for  installing  heating  and  vent- 
ilating  s>-stem    in   new   high   school. 

Penn.,  Pittsburich — Contract  for  two  turbo  generators  of 
total  capacity  of  75.000  hp.  to  be  installed  at  power  station  on 
Brunots  Island  awarded  to  WESTINGHOUSE  ELECTRIC  AND 
MFG.   CO.   by  Duquesne   Light  Co.      Estimated   cost,   $2,500,000, 

Penn.,  Wilkes-Barre — Contract  awarded  to  JOHN  CURTIS 
CO.  for  one-story.  4OxS0-ft.  boiler  house  for  City  Hospital. 
Estimated   cost,    $30,000. 

.Md.,  Baltimore — Contract  for  heating  and  ventilating  plant 
for  Guilford  School  awarded  to  WALTER  E.  HILL  &  CO.,  at 
$7,590. 

.\la.,  Florence — Lauderdale  Power  Co.  has  awarded  con- 
tract for  power  house  and  dam  on  Cyprus  Creek  to  ALLEN- 
TOWN    CONSTRUCTION    CO. 

Micli.,  Detroit — Contract  awarded  to  FULLER  CO.,  Penob- 
scot Bldg.,  Detroit,  for  10-story,  120xl50-ft.  power  plant  for 
Murphy    Power   Co. 

Iron  Mountain,  Micli. — Contract  for  addition  to  power  house 
of  Peninsular  Power  Co.  awarded  to  G.  A.  GUSTAFSON.  Noted 
Supt.    23. 

AVis.,  .\ppIeton — Contract  for  furnishing  1,000  tons  of  struc- 
tural steel  for  new  power  house  of  Wisconsin  Traction. 
Light,  Heat  &  Power  Co.  awarded  to  LACKAWANNA  BRIDGE 
CO.,   Buffalo,   N.    Y.      Noted  Aug.    19   and   Nov.    11. 

Tex.,  El  Paso — Contract  for  wiring  new  courthouse,  audi- 
torium and  jail  awarded  to  NATIONAL  TELAGR.\PHONE 
SUPPLY  CO..  El  Paso,  at  $16,000. 

W'nNli.,  Spokane — Contract  awarded  to  P.  J.  DOWLING 
&  CO.,  Spokane,  at  $7,000  tor  heating  and  plumbing  in  monas- 
tery   for    Poor    Clare   Sisters. 

BRIDGES 
PropoMed   AVork 
Mass..     L.aiTTence — A     $300,000     bond     issue 
City  Council  for  work  on  Central  Bridge. 

Conn.,  Ansonia — Plans  being  considered  b.v  city  of  Ansonia 
and  Derby  for  rebuilding  Division  St.  bridge  with  concrete 
structure.      Estimated    cost.    $16,000. 

N.  Y.,  Fairfield — According  to  press  reports  bridge  will  be 
built  across  Maultanno  Brook  next  year.  C.  N.  Richard- 
son,  Fairfield,    interested. 

N.  Ym  Little  Falls — Canal  Board  approved  plans  for  high- 
way bridge  over  Mohawk  River  at  Little  Falls.  Estimated 
cost,    $59,339.      Frank   M.   'Williams,   State   Engr.    and   Survr. 

N.  J.,  Newark — Board  of  Chosen  Freeholders  plans  to  ap- 
propriate $20,000  for  repairing  county  bridges.  S.  Reimer, 
County   Engr. 

N.  J.,  New  Brunswick — Bids  will  be  received  by  Board  of 
Chosen  Freeholders  until  Dec  13  for  reinforced-concrete  slab 
bridge  over  Tennents  Brook  on  South  Araboy-Bordentown 
Turnpike.      Noted   Dec.   2. 

Penn.,  Camptown — Bids  will  be  received  by  David  A.  Keefe, 
Consult.  Engr..  Athena,  until  2  p.m..  Dec.  14,  for  state  bridge 
across  'Wyalusing  Creek  at  Camptown. 

Penn..  Lewistown — (Official) — Bids  -vvill  be  received  by 
Commissioners  of  Mifflin  County,  Courthouse,  until  11  a.m., 
Dec.  IS.  for  bridge  over  Jacks  Creek  at  Sigler's  Fording, 
Derry    To-n'nship. 

Penn..  Philadelphia — Bids  will  be  received  until  Dec.  14  by 
George  S.  Webster.  City  Engr.,  City  Hall,  for  Diamond  St. 
bridge   over   connecting   rail'svay.      Estimated    cost,    $75,000. 

Penn.,  Phoenixrille — fOfficial) — Bids  will  be  received  by 
Commissioners   of   Jlontgomery  and   Chester   Counties.   Norris- 
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town,  until  10  a.m.,  Dec.  21,  for  reinforced-concrete  bridge 
across  Schuylkill  River  between  Phoenixvlllc  and  Mont  Clare. 
(See  adv.) 

Vn.,  Pemhroke — Press  reports  state  that  $8,400  h.is  been 
appropriated  by  Commissioners  of  Giles  County  for  bridge 
over  New  River.  Norfolk  &  Western  Ry.  will  also  appro- 
priate   $10,000    toward    cost. 

fin.,  Itoswrll — Bids  will  be  received  by  CommiBsloncrs 
of  Cobb  and  Fulton  Counties,  Fulton  Comn.  Rooms,  Atlanta, 
until  Dec  21,  for  bridge  across  Chattacoochee  River  at  Ros- 
well.     Estimated  cost.  $6,000.     Noted  Oct.  2S  and  Dec.  2. 

Flu.,  Clenrwutrr — (Olllclal) — Pinellas  County  will  build 
two-mile  bridge  from  Clearwater  to  Clearwater  Key  under 
supervision  of  E.  W.  Parker,  Curry  Bldg.  Estimated  cost, 
$115,000.      Noted  Nov.   25. 

Kla.,  t'oeua — Election  will  soon  be  held  to  vote  on  $65,000 
bonds  for  bridge  across  Indian  River  to  Merrltts  Island. 

-tin.,  lllrnilnKhnm — Plans  being  considered  by  Board  of 
Revenue  of  Jefferson  County  for  bridge  over  "Valley  Creek 
between  Rock  Creek  and  Oak  Grove. 

Ohio,  .\kron — See  item   under  "Miscellaneous." 

Ohio,  Mlamlsburi; — Contract  will  soon  be  awarded  for  new 
bridge   over  Miami   River  at   Sycamore   .St. 

Ohio,  St.  Clairsvlile — (Omclal) — Bids  will  be  received  by 
M.  W.  Hopkins,  Audr.  of  Belmont  County,  until  1  p.m.,  Dec. 
20,    for    repairing    Union    St.    bridge. 

Ohio,  Youngstown — .\n  expenditure  of  $8,500  authorized 
by  City  Council  for  painting  and  repairing  Spring  Common 
and    Center    St.     viaduct. 

Mich.,  Detroit — Plans  will  be  prepared  for  temporary  and 
permanent  Belle  Isle  Bridge.  R.  H.  McCormick,  City  Engr. 
Noted  Sept.  16  and  No.  4. 

III.,  BloomlnKton — Bids  will  be  received  at  Court  House 
until  2  p.m.,  Dec.  IS.  for  Becker  Bridge  In  Lexington  Town- 
ship.     Estimated   cost.    $13,690. 

Wis.,  Milwaukee — Plans  being  considered  for  bridge  across 
Upper  Milwaukee  River  at  State  St.  J.  C.  Pinner,  Jr.,  Supt.  of 
Bridges    and    Pub.    Bldgs. 

Iowa,  Des  Moines — Plans  being  prepared  by  E.  L.  Masque- 
ray,  Engr..  595  Endicott  Bldg.,  St.  Paul,  Minn.,  for  concrete 
bridge.      Estimated  cost,   $40,000. 

Neb.,  David  City — Bids  will  be  received  until  2  p.m.,  Dec.  16, 
by  Board  of  Commissioners  of  Butler  Countv,  for  bridge  work 
during    1916. 

Mont.,  Missoula — Bids  will  be  received  until  Dec.  18  by 
Commissioners  of  Missoula  Count.v  for  steel  bridge  across 
Hell   Gate   River   at   Turah. 

SIo.,  Kansas  City — Harrington,  Howard  &  Ash  Engineering 
Co.  commissioned  by  Board  of  Public  Works  to  prepare 
plans  for  23d  St.  traffic  way  viaduct.  Estimated  cost,  $40,- 
000.     Curtis  Hill,  City  Engr. 

Okla.,  Miami — Contract  will  soon  be  awarded  for  bridge 
across  Upper  Horse  Creek.  Bonds  for  $S5,000  recently  voted 
for  bridge  Avork. 

Okla.,  Pureell — Election  will  be  held  Dec.  21  to  vote  on 
$100,000  bonds  for  bridge  -work  in  McClain  County.  Noted 
Dec.   2. 

Ariz.,  Globe — Bids  will  be  received  until  noon.  Dec.  16,  by 
Mayor  and  Citv  (Council,  for  reinforced-concrete  bridge  across 
Pinal    Creek.      R.    A.    Smith,    City    Engr. 

.Ariz.,  Miami — Election  -svill  be  held  Dec.  14  to  vote  on  $17,- 
500   bonds    for   bridges. 

'Wash.,  La  Center — W.  A.  Schwarz,  County  Engr.,  preparing 
plans  for  bridge  over  Lewis  River  at  La  (5enter.  Estimated 
cost.    $10,000. 

Ore.,  Portland — Holgate  St.  viaduct  -will  be  constructed  by 
Southern  Pacific  Co.     Estimated  cost.  $55,000. 

Bids   In   nn<l   Contracts   .Vn'arded 
Mass.,  Boston — (Official) — Contract  for  concrete  bridge  over 

Charles   River   at   North   Beacon    St.   awarded    to  A.    C.   TOMA- 

SELLO.    69    Gibson    St.,    Dorchester,    at    $117,352.      Noted    Nov. 

11    and    Dec.    2. 

R.    I.,    AVoonsoeket — Contract   for    two    bridges    on    Hamlet 

Ave.  awarded  to  E.  W.  FOLEY  CONTR.A.CTING  CO..  New  York. 

N.  Y..  at  $71,886.  and  one  bridge  on  Fairmont  St.  to  SPAULD- 

ING   CONSTRUCTION    CO.,    Suffleld.    Conn.,    at    $21,812.      Noted 

Aug.  26  and  Oct.  28. 

N.  Y'.,  New  York — (Hollis) — (Borough  of  Queens) — Contract 

for    steel    for    bridge    acro.'^s    Farmers    Ave..    Hollis.    for    Lonj? 

Island   R.R.  awarded   to   AMERICAN    BRIDGE   CO..   30   Church 

St..  New  York.  N.  Y.     Estimated  cost  of  substructure.   $16.S00; 

superstructure.  $65,800.     J.  R.  Savage.  Ch.  Engr. 

Penn.,  Reading — Contract  for  two  reinforced-concrete 
bridges  for  Philadelphia  &  Reading  Ry.  awarded  to  JOHN 
DONAGHUE,   Jlahonoy  City. 

La.,  New  Orleans — Contract  for  vhaduct  at  West  End  Lake 
Shore  Park  aw^arded  to  MIDI,.A.ND  BRIDGE  CO..  Kansas  City. 
Mo.,  at  $7350.     Noted  Oct.  28  and  Nov.  25. 

Ohio,  Steuhenville — All  bids  received  Oct.  15  by  Com- 
missioners of  Jefferson  Count.v  for  reinforced-concrete  bridge 
on  State  Rd.  in  Springfield  Township  rejected.     Noted  Sept.  13. 

Kan.,  Ida — Contract  for  three  bridges  awarded  to  CAN- 
TON BRIDGE  CO..  Canton.  Ohio,  at  $9,240,  $10,150  and  $10,040, 
respectively.     Noted  Oct.  21. 

Tex.,  Canadian — Contract  for  bridge  across  Canadian  River 
awarded  to  CANTON  BRIDGE  CO..  Kansas  City.  Mo.,  at  $71.- 
000.     Noted  Aug.   12  and  Sept.   16. 

Okla.,  Bartlesville — Contract  for  bridee  work  in  Washing- 
ton County  awarded  to  ROCHESTER  BRIDGE  CO..  as  foUoix^s: 
Two  bridges  across  Big  Caney  at  $10,125  and  $13,825.  respec- 
tively; one  bridge  across  ("url  Creek  at  $5,150;  nine  small 
bridges   at    $22,125.      J.    G.    Mitchell,    County    Clk. 

Okla..  Chlckasha — Contract  for  bridge  across  South  Can- 
adian River  awarded  to  CANADIAN  VALLEY  BRIDGE  CO., 
at  $60,000.     P.  E.  Colby.  City  Engr.     Noted  Oct.  14. 
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Idaho,  Caldwell — Contract  for  bridge  across  Boise  River 
at  Caiawell  awarded  to  MISSOURI  VALLEY  BRIDGE  AND 
IRON  CO..  Leavenwortii,  Kan.,  at  $1S,5S0.  P.  H.  McConnell, 
County   Engr.     Noted  Nov.   11. 

^VaHll^  Seattle — P.  Manson.  2407  Boylston  Ave.,  N.,  Seattle, 
at    $5,787,    submitted    lowest    bid    for    23d    Ave.    bridge. 

CallfM  Saeramento — (Official) — Low  bids  received  Nov.  24 
bv  State  Highway  Commission  for  plate  girder  bascule  bridge 
near  easterly  side  of  Yolo  By-Pass  were  as  follows:  Ross 
Construction"  Co.,  Sacramento,  $26,949;  C.  E.  Lamburth,  San 
Francisco.  $25,800;  Security  Construction  Co..  Los  Angeles, 
$24,671,      Noted   Nov.    11. 

WATER-WORKS 

PropoNed    Work 

Maine,  AVllton — City  granted  authority  by  Maine  Pub- 
lic Utilities'  Commission  to  issue  $S,000  bonds  for  installing 
new    intalse,    screen    chamber    and    new    pipe. 

R.  I.,  Cranston  (Providence  post  office) — Bids  will  be  re- 
ceived until  Dec.  22  for  making  wash  and  core  borings.  Wal- 
ter   B.    Chafee,    City    Clk. 

N.  Y..  Rochester — Citv  will  lay  about  16%  miles  of  37-in. 
c.-i.  water  mains  next  year.  F.  D.  Elwood.  City  Engr.  Noted 
Sept.    30. 

ST.  J.,  .-Vtlantle  City — Surveys  being  made  and  plans  being 
prepared  for  20-in.  high-pressure  water  main  with  12-in.  later- 
als under  board  walk.  L.  Van  Gilden,  Ch.  Engr.  and  Supt.  of 
Bureau  of  Water. 

N.  J.,  Jersey  City — Bids  were  not  received  Dec.  2  by 
City  Commission  as  stated  previously,  for  the  construction 
of  pipe  line  from  Hackensack  River  to  Brookdale.  Revised 
plans  will  be  prepared  and  new  bids  called.  Estimated  cost, 
$1,000,000.      Noted   Nov.    4. 

Fenn.,  ^Vaynesbo^o — Waynesboro  Water  Co.  employed 
Chester  &  Fleming,  Pittsburgh,  Engr.,  to  make  investigation 
and  report  regarding  extension  and  development  of  water 
supply.     Noted  Oct.  7. 

Go.,  Lnmpkin — Citv  plans  to  remove  water  works  from 
present  location  to  site  of  electric-light  plant  to  consolidate 
same.  Work  will  include  construction  of  reservoir  and  drill- 
ing a  deep   well.     W.   M.    Crook,   Macon.    Ga..    Engr. 

fia..  Savannah — Report  submitted  to  Water  Committee  of 
Citv  Council  bv  E.  R.  Conant,  Ch.  Engr.,  estimating  cost  of 
improving  water  system  at  about  $200,000.     Noted  Sept.  30. 

Ala.,  Gadsden — Press  reports  state  that  Gulf  States  Steel 
Co.,  Birmingham,  will  build  water  waste  reservoir  and  also 
install   high-pressure   fire   pump.      Estimated   cost,    $15,000. 

I-a..  Donaldsonville — A  proposition  has  been  submitted  to 
the  Water  and  Light  Commission  by  the  National  Water 
Purification  Co.,  Dallas.  Tex.,  to  install  filtration  plant  at  an 
estimated  cost  of  $4,500. 

Ky.,  Flemingsbnrg — Preliminary  plans  being  prepared  by 
C.  H.  Babbitt,  Engr.,  Columbus,  Ohio,  for  municipal  water 
system.      Estimated   cost,    $10,000.      Noted    Oct.    28. 

Ohio,  Chardon — Chardon  Water  Works  Co.  plans  to  ex- 
tend water  mains  five  miles.  C.  H.  Felton,  731  Williamson 
Bldg..  Cleveland.  Engr. 

Ohio,  Geneva — A  private  company  contemplates  construct- 
ing water  works  at  Geneva  in  spring.  Estimated  cost,  $8,000. 
M.   C.  Goddard.   Engr. 

Ohio,  Hamilton — Bids  will  be  received  by  S.  D.  Nelson,  Supt, 
of  Water  Wks.,  until  Dec.  14,  for  three  lO-in.  wells  and  intake 
for  water  works  system.  Joseph  B.  Meyers,  Dir.  of  Pub.  Ser. 
Noted  July  29. 

Ohio.  Idle— ood  (Warrensville  post  office) — Bids  will  be 
received  by  John  Howard,  Village  Clk.,  until  noon,  Dec.  13, 
for   6-in.  water   main   in   Friedel   Rd. 

Ohio,  South  Charleston — Bids  will  l)e  received  by  W.  L. 
Wcntz.   Village   Clk.,    until  Dee.    14.    for  water   system. 

Inrt.,  Lakeville — Citizens  defeated  bonds  for  water  works 
system. 

Inrt.,  ^lishan-aka — Board  of  Public  Works  will  extend  wa- 
ter  system.      Estimated    cost,    $16,000. 

Mich.,  .\lhion — Bids  will  be  received  by  City  Clerk  until 
Dec.  15  for  pumping  station  and  boiler  house  for  water  sys- 
tem. 

Mich.,  Hamtramck — City  will  extend  water  mains  in  Char- 
est  Ave.  and  McDougall  St.  from  Caniff  to  Carpenter  Ave. 
and  in  McDougall  St.  from  Stuart  to  Carpenter  Ave.  J.  C. 
Schujthesis,     Village     Clk. 

111.,  -Vurora — Plans  being  considered  by  city  for  improving 
pumping  station  and  power  plant.     Estimated  cost,   $75,000. 

111.,  Chicaeo — (Oak  Park) — Board  of  Local  Improvements 
plans  an  expenditure  of  $34,066  next  year  for  water  mains  and 
water   service  pipe. 

111.,  Decatnr — Contract  will  be  awarded  about  Jan.  15  for 
10.000  ft.  fi-in.  water  mains  in  Homestead  PI.  P.  T.  Hicks, 
City  Engr. 

Wis.,  Kenosha — Bids  wiH  be  received  by  Board  of  Water 
Commissioners  until  Dec.  20  for  water  plant  on  Washington 
Island,  including  pumping  station,  filtration  plant  and  equip- 
ment.    Estimated  cost,  $250,000. 

Wis..  Madison — Board  of  Regents  of  University  of  Wiscon- 
sin plans  to  expend  $30,000  for  an  electrically  operated  pump- 
ing  station. 

Minn.,  Rociiester — Citizens  will  vote  on  bonds  for  water 
system. 

Kan.,  Emporia — Citizens  will  hold  election  Dec.  28,  to 
vote  on  $150,000  bonds,  for  water-works  system.  Blach  & 
Veatch,  Kansas  City,  Mo.,  Engr.     Noted  Dec.  2. 

Knn.,  Ilinnatha — See  item  under  "Streets  and  Roads." 

Mont.,  Great  Falls — Election  will  be  held  in  January  to 
vote  to  issue  bonds  for  filtration  plant  at  water  works. 


Mo.,  Cardwell — Citizens  voted  at  recent  election  $5,000 
bonds  for  water-works  system. 

Mo.,  Lees  Summit — Bids  will  be  received  by  city  until  Dec. 
15,  for  pipe,  valves,  tower  and  tank,  pump,  concrete  reservoir 
and  brick  pump  house.  Kent  &  Lowery,  715  Reserve  Banlc 
Bldg.,    Kansas   City, 'Engr. 

Mo.,  Steelville — Citizens  planning  to  install  water  works 
system. 

Mo.,  Summit — Bids  will  be  received  about  Dec.  15  for  mu- 
nicipal water  system.  Estimated  cost,  $46,000.  Henrici.  Kent 
&  Lowry,  Consult.  Engr,.  715  Reserve  Bank  Bldg.,  Kansas 
City. 

Tex.,  Cleburne — City  plans  to  construct  water  system.  Es- 
timated   cost.    $25,000. 

Te.x.,  Ft.  Worth — Holman  &  Laird  submitted  report,  es- 
timating cost  of  perfecting  city  water  system  at  $300,000.  in- 
cluding completion  of  conduit  from  Lake  Worth  doing  away 
with  artesian  well  system,  abolishing  Nortli  Side  water-works, 
providing  proper  filtration  and  improving  dual  %vater  system. 

Tex.,  Galveston — Election  will  soon  be  held  to  vote  on 
$200,060  bonds  to  repair.  I'estore  or  submerge  water  mains 
across  Galveston   Bay. 

Tex.,  Oak  Cliff — (Dallas  post  office) — City  Commission  au- 
thorized purchase  of  8,000  ft.  of  16-in.  water  pipe  and  6,000  ft. 
of  12-in.  water  pipe. 

Tex.,  Palestine — Citizens  plan  purchase  of  present  water- 
works system,  or  construction  of  new  municipal  plant.  J.  W. 
Sammons.    Engr. 

Tex.,  Pampa — Pampa  Water,  Light  and  Power  Co.  have 
been  organized  to  build  water  and  light  plant.  A.  E.  Davis, 
interested. 

Okla.,  Clinton — Citizens  voted  $6,000  bonds  for  extension 
of  water-works   system.      Noted   Dec.    2. 

Okla.,  Dewey — City  plans  to  install  water  system. 

Okla.,  Henryetta^(Offlcial) — Citizens  recently  voted  $100.- 
000  bonds  for  water-works  system.  B.  Williams,  City  Clk. 
Noted    Nov.    25. 

Okla.,  Tulsa — Election  to  vote  on  $600,000  bonds  for  stor- 
age basin  at  mouth  of  Shell  Creek,  postponed  from  Jan.  2 
until  spring.     Noted  Dec.   2. 

Colo.,  Lafayette — Citizens  will  construct  municipal  water- 
worlvs  system.     Estimated  cost,  $50,000. 

Colo.,  Orchard — Bonds  for  $50,000  authorized  by  City 
Council   foi'   water   system. 

Idaho,   Hailey — See    item    under    "Light,    Heat   and    Power." 

Utah,  Blanding — City  plans  municipal  water  system.  Es- 
timated   cost,    $25,000. 

Utah,  Monticello — See  item  under  "Light,  Heat  and  Power." 

Ariz.,  Phoenix — J.  B.  Girand,  City  Engr.,  recommends  to 
City  Council  expenditure  of  $1,000,000,  for  improving  water- 
supply  system. 

Wash.,  Bremerton — City  will  purchase  present  water  sy.s- 
tem  and  improve  same  at  a  cost  of  $70,000.  Citizens  recently 
voted  $260,000  bonds  for  this  purpose.  B.  J.  McCall,  City 
Clk. 

Wash.,  Everett — Bids  will  not  be  received  for  improving 
water  system  until  July.  Estimated  cost,  $1,700,000.  Burns  & 
McDonald,  Engr.     Noted  Sept.  2. 

\Vasli.,  Seattle — Board  of  Public  Works  approved  plans  for 
laying  water  mains  in  Maynard  Ave.  and  Michigan  St.,  and 
43Vd  Ave.,  N.  W.  Bids  will  soon  be  called  for.  A.  H.  Dim- 
mock.    City    Engr. 

^Vasll.,  Seattle — Contract  will  be  awarded  in  about  two 
months  for  water  mains  in  Dexter  Ave.  Estimated  cost,  $32.- 
000.     A.   H.   Dimock.   City  Engr.     Noted  Sept.   30  and  Oct.   7. 

Que.,  Princeville — City  will  construct  water  system  pump- 
ing station,  and  will  purchase  4  and  6  in.  c.-i.  pipe,  valves, 
pumps,    hydrants,    etc. 

Ont.,  Penetancuishene — Citizens  defeated  proposition  for 
extension    of    water    mains. 

Ont.,  Port  Dover — Plans  being  prepared  for  water-works 
plant  and  system.  James  Louden  &  Hertzberg,  79  Adelaide 
St.,    Toronto.      Noted    Nov.    25. 

Ont.,  Tweed — City  will  construct  water-works  plant.  Es- 
timated cost,  $25,000.  Kerry  &  Chase,  Ltd.,  Confederation 
Life   Bldg.,   Toronto,   Engi-. 

Man.,  The  Pas — See  item  under  Sewers. 

B.  C,  Port  Moody — City  will  start  work  on  construction  of 
water-works  system  in  February.     P.  Moe,  Mayor. 

Bids  In  and   Contracts  Awarded 
Mass„  Boston — Contract  for  water  pipes  awarded  A.  DAD- 
DARIO,   49  Edgewater  Drive,  Mattapan,   Mass. 

Mass.,  Lynn — Contract  "B"  for  superstructure  of  Ipswich 
River  pumping  station  awarded  to  H.  T.  CUMMINGS  CON- 
STRUCTION CO.,  Ware.     Noted  Oct.   21  and  28, 

Penn.,  Philadelphia — Contract  for  one-story  steel  and  frame 
pump  house  awarded  A.  L.  CARHART,  Hale  Bldg.,  Philadel- 
phia.    Estimated  cost.  $30,000. 

Ohio,  Cleveland — Low  bidders  for  water  mains  in  South 
Woodland  Road,  were:  Lanese  Co.,  Columbia  Bldg.,  at  $19.- 
946;  Phillips  &  Bixel.  235  Superior  Ave.  N.  W.,  at  $23,720; 
(leorge  Bros.,  114S  Bolivar  Rd..  at  $22,253.  P.  A.  Pease  En- 
gineering Co.,  Marshall  Bldg.,  Engr.     Noted  Nov.   11. 

Ohio,  East  Liverpool  —  Contract  for  superstructure  for 
pumping  station  and  filter  plant  awarded  to  PITT  CON- 
STRUCTION CO..  Pittsburgh,  Penn..  at  $52,900.     Noted  Sept.  23. 

Ind.,  New  .\lbanv — New  Albany  Water  Works  Co.  awarded 
contract  for  roof  over  reservoir  to  S.  DAT  &  SON.  Estimated 
cost,    $4,138. 

III.,  Chieaco — Contract  for  steam-generating  equipment  at 
Mavfair  Pumping  Station  awarded  to  WILLIAM  A.  POPE.  28 
North  Jefferson  St..  Chicago,  by  Department  of  Public  Works. 
Estimated   cost,    $127,640, 
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III.,  llock  iNlaiKl — Contract  for  Installation  of  water  mains 
.11  21st  Ave.  between  24th  and  25th  St.,  awarded  to  P.  P. 
IPvENKENSCHl'H. 

III.,  Whc'uton — Low  bids  received  for  2,000,000  pal.  tank, 
were  siil>iiii  tted  by  Memphis  Steel  Construction  Co.,  Pltts- 
burKh,  I'.Tin  .  at  ?y..'')4:i  with  hemispherical  bottom,  and  $1S,851 
with  ciliptiiil   liottom.     L,.   V.    Ruddoeli.  lingr.      Noted   Nov.    18. 

lonn.  MurHhniltomn — Lowest  bid  received  for  pump  for 
water  system  submitted  by  Allts-Chalmers  Mfg.  Co.,  Chicago, 
III.,  at  $14,485. 


Tex.,  ilou.ston — City  Council  received  bids  Pec.  1,  for  deep- 
well  pumps  to  be  installed  in  new  pumping  station  in  North 
-Main  St.  from  J.  Ci.  Brown  Co.,  at  $19.'J4S;  Layne  &  Bowler 
Co.,  at   $21,874;  Southern   Engine  and   Pump  Co.,  at  $28,000. 

Idnhu,  Council — Contract  for  water  system  awarded  to  E. 
T..   PHELPS,  Weiser.     Estimated  cost,  $11,200.     Noted  Nov.   18. 

litiih.  Suit  I.nke  City — Contract  for  IS-in.  c.-i.  pipe  line  from 
Hutler  .\ve..  Federal  Heights,  to  hydraulic  laboratory  of  State 
I'niversity    awarded    to    J.VMES    KENNEDY    CONSTRUCTION 

( 'O. 

AViish.,  Hlllynril — Contract  for  steel  tower  and  2,000,000- 
ual.  tanl<,  a\vardcd  to  CHIC,\nO  BRIDGE  AND  IRON  CO. 
lOstiniated  cost,  .5s. -'SS.  Contract  for  pump,  for  pumping  plant 
. I  warded  to  F.\IKH.\NKS,  MORSE  &  CO.,  Spokane.     Estimated 

cost,    $2,0(!0.       Not.'d     Nov.     11. 

Mini..  AVinuipcB — Contract  for  laying  water  main  in  Well- 
inston  Crescent,  awarded  to  DOMINION  CONSTRUCTION  CO., 
290  Selkirk  Ave.,   Winnipeg. 

SKWERS 
PropuNed    AVork 
llnss..  Bo.ston — (Dorchester) — Bids  will  be  received  bv  Com- 
missioner of  Public  Works  until  noon.   Dec.   15.  for  Davenport 
i;iook  Conduit,  from  Magdala   to  Washington  St.     Edward   F. 
Murphy,  Comr.   Pub.  Wks. 

N.  Y.  New  Rocliello — City  contemplates  enlargement  of 
sewer  system.  Estimated  cost,  $400,000.  John  Hadert,  City 
Engr. 

!V.  J..  CaldTCell — Plans  being  prepared  by  J.  S.  Provost. 
I^ngr.,  for  extending  sewer  system.  Estimated  cost,  $18,000. 
Noted  Nov.  IS. 

X.  J..  Trenton — Board  of  Commissioners  approved  ordi- 
nances providing  the  construction  of  sewers  in  Gardener, 
Cook,  Greenwood  and  Hob.art  Ave. 

Penn.,  Pliilndelpliin — Plans  prepared  for  two  main  sewers 
in  Decker  and  Seventh  St.  and  nine  branch  sewers  in 
various  otlier  streets.  Estimated  cost,  $80,000.  George  S. 
Webster,  City  Engr. 

Md..  Crisfleld — Bids  will  be  received  next  spring  for  about 
I  eight  miles  of  sewers  and  a  sewage-disposal  plant.  Greiner 
I        &    Whitman,    1319    Fidelity    Bldg.,    Baltimore,    Engr.      Noted 

■  0/.+      1  d 


Md..  Roekville — Plans  being  prepared  bv  E.  B.  Whitman, 
Consult.  Engr.,  1319  Fidelity  Bldg.,  Baltimore,  for  sewer  sys- 
tem for  Eethesda  District,  Montgomery  County.  B.  E.  Clark, 
Clk.,  Bd.  of  County  Comrs. 

A'a..  Roanoke — Bids  will  be  received  by  P.  H.  Tucker,  Vil- 
lage Clk..  until  noon,  Dec.  21.  for  sewers.  P.  L.  Giibboney. 
City  Engr. 

<;a..  I.nmpkin — City  plans  to  install  sewer  system.  W.  G. 
Pugli,   Mayor. 

Ohio,  -Mliance — City  contemplates  building  one  mile  of  san- 
itary sewer.     W.  W.  Shideler,   Engr. 

Obio,  Chillieotlie — City  Council  passed  ordinance  for  12-, 
36-  and  40-in,  storm-water  sewer  laterals  in  Western  Ave. 
Estimated   cost.    $4,400.      H.   M.   Reid,    City   Engr. 

Ohio.  Cinrinnati — (Official) — Bids  will  be  received  bv  Philip 
Fosdick,  Dir.  of  Pub.  Ser..  until  noon,  Dec.  13,  for  Duck  Creek 
Interceptor  Sewer.  Contract  No.  3. 

Ohio.  Cincinnati — Bids  will  be  received  by  Philip  Fosdick, 
Dir  Pub.  Ser..  until  noon,  Dec.  13.  for  improving  sewers  in 
Wliitclv  St.  from  Cole.-ain  Ave.  ISO  ft.  west,  and  right-of-way 
from   Whitely   St.    140   ft.   scuth. 

Ohio.  Cincinnati — Bids  will  be  received  by  Philip  Fosdick, 
Dir.  Pub.  Ser.,  until  noon,  Dec.  15.  for  improving  sewers  in 
Resor  Ave.,  from  Middleton  to  Clifton  Ave.,  and  Clifton  Ave. 
from    Resor    Ave.    north    to    trunk    sewer. 

Ohio.  Ra-st  Palestine — Bids  wMIl  be  received  by  O.  L.  Butts. 
Village  Clk..  until  noon,  Dec.  20.  for  sanitary  sewer  and 
sewage-disposal    plant.      Estimated    cost,    $60,000. 

Ohio.  Geneva — Bids  will  soon  be  received  for  sewage-dis- 
posal plant.  Estimated  cost.  $27,000.  M.  C.  Goddard.  42  W^al- 
nut    St.,    Geneva,    Engr.    and    W.    E.    Morgan,    City    Clk. 

Ohio,  Leetonia — Citizens  plan  sewage-disposal  plant.  Esti- 
mated cost,   $40,000.     James  P.  Sculley,  City  Clk. 

Ohio,  Painesvillc — City  contemplates  building  two  miles  of 
8-,  10.-  12-.  IC-  and  20-iri.  sanitary  sewers.  M.  A.  Tuttle,  Dir. 
of  Pub.   Ser.      F.  X.   Downer,   City  Engr. 

Ind.,  VlnecnncH — Contract  will  be  awarded  about  Jan.  1 
for  storm  sewers  in  eastern  and  southeastern  part  of  city. 
Estimated  cost,  $150,000.  H.  T.  Watts,  City  Engr.  Noted 
Dec.   2. 

>Iioh.,  Grand  Rapids — W.  S.  Moore.  City  Engr.,  has  sub- 
mitted a  plan  to  Oakdale  Improvement  Association  for  sewer 
in  Oakdale  Ave..  S.  E..  down  Kalamazoo  Ave.  to  Silver  Creek 
Valley.      Estimated   cost.    $30,000. 


Improve   sew- 


Mieh..    Illllxdnlc — City   has    been    ordered 
erage   systtni    l>y   State    Board   of   Health. 

III..  Chlenico— (Oak  Park) — City  plans  an  expenditure  of 
$23,923   tor  pipe  sewers  in  Oak  I'ark  next  year. 

III..  Salem — C^ity  plans  to  build  Hewage-dlsposal  plant  and 
sewer  ayatem.  Estimated  cost,  $50,000.  H.  L.  Caldwell,  710 
Ayres  Bank   lildg.,  Jacksonville,  III.,   Engr. 

WIm.,  Fond  dii  I.ne — l^ity  contemplates  storm  sewers  In 
Dixie,  Everett,  Juneau.  Itees.  Buumlster  St.,  and  Fond  du  Lac 
Ave.     John    McCuliough,   City    Kngr. 

WIm.,  New  I.lnbon — Preliminary  plans  being  prepared  for 
sewer  system.  W.  G.  KirchofCer,  24  North  Carroll  St.,  Madison. 
Enur. 

lona.  Charter  Oak — I'lans  being  prepared  by  Bruce.  .Stand- 
even  &  Boynton.  Consult.  Engr.,  Bee  Bldg.,  Omaha.  Neb.,  for 
sewer  system.     C.  Robertson,  City  Clk. 

lonu.  Ft.  MaHon — City  will  construct  about  one  mile  of 
10-  to  15-in.  sewers.  Bids  will  soon  be  asked.  R.  J.  Lewis. 
City  Engr. 

Iowa.  Hampton — -Bids  will  be  received  by  C.  A.  Van  Pelt. 
City  Clk.,   until   7:30  p.m.,   Dec.   15,   for  sanitary  sewer  system. 

lonn.  >larNhnlltonn — City  will  construct  storm  sewers. 
W.  H.  Sleiiier.  City  Engr. 

Town,  Mnson  City — Bids  will  be  received  bv  City  Clerk 
until  Jan.  6  for  sewage-disposal  plant  of  Inihoff  type.  Esti- 
mated cost,  $70,000.  F.  P.  Williamson,  City  Engr.  Noted 
Aug.    12. 

Iowa.  Ottiimnn — Citizens  plan  sewers  In  Center  Ave.  and 
East  Court  St. 

Minn..  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Pur.  Agt.,  until  10:30  a.m.,  Dec.  13,  for  sewer  in  Falrview, 
Denslow,  Annapolis  and  Diile  St. 

Minn.,  St  Paul — Plans  approved  for  sewer  In  Eaton  St. 
between  Chicago  and  Indiana  Ave.  Oscar  Clausson,  City 
Engr. 

Kan..  lOrle — (Official) — Bids  will  not  be  received  for  sewer 
extensions  and  connections  in  Main  and  ."^anta  Fe  .St.  south 
to    city    limits       B.    W.    Garvin,    Mayor.      Noted    Nov.    25. 

Nel)..  <iranil  Island — Bids  will  be  received  in  about  four 
months  for  constructing  storm  sewers.  Estimated  cost,  $100.- 
000.     H.  E.  Clifford,  City  Clk.     Noted  Sept.   2  and  9. 

Neb.,  Pawnee  City — Citizens  defeated  $35,000  bonds  for 
sewer  system.     Noted   Dec.   2. 

Neb..  Pierce — Election  will  be  held  Dec.  14  to  vote  on  $20,- 
000  bonds  for  sewer  system. 

S,   D..   Hcrrick — City   will   install   sewer   system. 

Wyo.,  Cheyenne — Bids  will  be  received  by  J.  J.  Showalter. 
City  Clk.,  Dec.  13,  for  extending  sewers  in  19th  St.  from  Bent 
to  O'Neil  St. 

Mo.,  Aurora — Election  will  be  held  in  January  to  vote 
on    bonds   for  sewer  system. 

Mo..  Stanherry — Citizens  voted  $4,000  bonds  for  sewerage 
system. 

Te.\..  Canadian — Citizens  will  vote  on  $20,000  bonds  for 
municipal    st-wer    system.      Oswoll    Hudson,    Mayor. 

Tex.,  ChildrcHs — City  plans  installation  of  sewer  system. 

Tex..  Ft.  Sam  HouNton — Bids  will  be  received  until  Dec.  14 
for  sewage  system  and  sewage-disposal  plant. 

Tex..  Hou.«ton — Bids  will  be  received  for  construction  of 
storm  sewers  on  Ei^rnette  St.  from  Hard>'  St.  to  White  Van 
Bayon  Outfall,  and  other  improvements  to  the  Carolin,a  St. 
storm  sewer,  storm  sewer  on  Paschall  St..  from  North  Main 
St.  to  Cockran  .St.,  and  for  storm  sewer  on  White  Oak  and 
Florence   St.      E.    E.   Sands,    City   Engr. 

Tex..  San  Marcos — San  Marcos  Sewer  Co.  plans  sewage- 
disposal    plant.      Estimated    cost,    $5,000. 

Okla..  Haileyville — Citizens  will  vote   on   $50,000   bonds  for 

sanitary  sew-er   system. 

-Contract  will  soon  be  awarded  for  sewer 
cost,   $16,000.     L.  D.   Howland,  City  Engr. 


Calif..  Pasadena — Election  will  soon  be  held  to  vote  on 
$485,246  bimds  for  sewer  system  and  sewage-disposal  plant 
to  be  used  by  the  cities  of  Pasadena,  South  Pasadena  and  Al- 
hambra.      Noted    Dec.    2. 

Ont..  Rnsanqupt — (Thedford  post-office) — City  Council  plans 
construction  of  Hampton  drain  and  other  improvements.  G. 
Sutherland,  Thedford.  City  Clk. 

Ont.  Rrnntford — City  will  construct  sanitary  sewers  in 
Drummond  and  Read  St.,  and  Jubillee  Ave.  T.  H.  Jones,  City 
Engr. 


Ont.,  I^ondon — City  will  make  extensions  to  storm-sewer 
system,  and  will  construct  se^vers  in  Regent,  W^illiam,  Dun- 
das  and  Elizabeth  St.  Estimated  cost,  $50,000.  S.  Baker, 
Clk. 

Ont..  Romncy — Plans  being  considered  for  several  drains. 
J.    W.    Kennedy,    Wheatley,    Ont.,    Clk. 

Ont.,  Toronto — City  will  construct  sewers  in  Queen,  Leslie 
St.   and   Pape   Ave.      Estimated   cost,   $56,500. 


Man.,  The  Pas — Bids  will  be  received  Jan.  17.  for  the  pur- 
chase of  $130,000  bonds,  $SO,000  for  sewer  construction  and 
water-works;  $50,000  for  construction  and  equipment  of  an 
electric-light  system.     H.  H.  Elliott,  Town  Clk. 
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JttHa  In  nnil  Contracts  Awardril 

X.  Y.,  Xew  York — (BorouBh  of  the  Bronx) — Contract  for 
scwer.s  in  Starling:  Ave.  between  Olmstead  Ave.  and  Unionport 
Rd.,  L'nionport  Kd.  between  Starling  and  McGraw  Ave..  Mc- 
Graw  Ave.  between  L'nionport  Rd.  and  Pugsley  Ave.,  award- 
ed to  ANITA  CONSTRUCTION  CO.,  2975  Marion  Ave.,  N.  Y. 
Noted  Nov.   4. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
tunnel  relict  sewer  in  West  46th  St.  awarded  to  BRAZER  & 
BURCHENAL.  SO  Maiden  Lane,  New  York,  at  $260,013.  Noted 
Oct.   21   and   Nov.   11. 

Penn.,  Mt.  Carmel — Contract  for  sewage  pumping  station 
awarded  to  THOMAS  J.  RADLEY,  143  Liberty  St.,  New  York, 
N.   Y.      Estimated   cost.   $13,220. 

Tenn.,  Cleveland — Contract  for  sewer  system,  for  which 
$73,000  was  appropriated,  awarded  to  A.  C.  BROOKS  &  CO., 
Birmingham,   Ala. 

Tenn.,  Park — (Knoxville  P.  O.) — (Official) — Contract  for 
constructing  sewer  laterals  awarded  to  J.  A.  ASHLER,  Knox- 
ville.    Noted  Nov.   25. 

Ohio,  Cleveland  Helshts — (AVarrensville  post  office) — Con- 
tract for  sewers  in  Cedar  Road  Distiict  No.  3  awarded  to 
ROSS-COOK  ENGINEERING  CO.,  193  Crosby  St.,  Akron,  at 
$32,039.      Noted    Oct.    21. 

Ohio,  Colnmbns — Contract  for  Frames  Ave.  relief  sewer 
awarded  to  BOYD  &  COOK,  Dayton,  Ohio.  Estimated  cost, 
$43,780.     Noted  Nov.   11. 

Ohio,  Sandusky — J.  B.  Sheets  Co.,  Pittsburgh,  Penn.,  at 
$G9.554  submitted  lowest  bid  for  intercepting  sewer  from 
Mills  to  Meigs  St.     J.  J.  Molter,  Dir.  of  Pub.  Serv. 

Ohio,  Toledo — (Official) — Contract  for  main  sewer  No.  13 
awarded  to  BREYMANN  &  O'NEIL,  Nashby  Bldg.,  Toledo, 
Ohio.     Noted  Nov.   IS. 

111.,  Aurora— P.  E.  KAMINSKI,  Watertown,  Wis.,  at  $11,910, 
awarded  contract  for  sewer  system  in  northeastern  section  of 
city.     M.  Tarble,  Engr.     Noted  Sept.  9. 

III.,  Melrose  Park — Contract  for  sewers  awarded  to  T.  H. 
IGLEHART.  718  Rookery  Bldg.,  Chicago.  Estimated  cost, 
$27,000. 

lon-a.  Dubuque — (Official) — Contract  for  constructing  8-in. 
tile  sanitary  sewer  in  St.  Ambrose  St.  from  manhole  at  inter- 
section of  Willow  and  St.  Ambrose  St.,  awarded  to  J.  A.  R. 
DANIELS,  112  Alpine  St.,  Dubuque.  J.  J.  Shea,  City  Clk.  Noted 
Dec.  2. 

Kan.,  Manhattan — Contract  for  sewers  In  three  districts 
awarded  to  W.  W.  COOK,  Junction  City,  Kan.  Estimated 
cost.   $14,287.     Noted  Oct.    14. 

Neb.,  Omaha — Contract  for  sewer  in  Larimore  Ave.  awarded 
to  E.  P.  DONAHUE,  503  Ware  Bldg.  John  A.  Bruce,  City 
Engr. 

Tex.,  Houston — Contract  for  sewerage  work  awarded  as 
follows:  Storm  sewer  on  Hawthorne  St.  to  P.  D.  HORTON  & 
SON,  at  $18,000:  Smith  St.  sewer  to  HORTON  &  HORTON.  at 
$4,800:  storm  sewer  on  Bagbv  and  Laure  St.  to  HARDMAN  & 
NELSON,  at   $15,200.     Noted   Dec.   2. 

Tex.,  San  Benito — (Official) — Contract  for  sanitary  sewage 
disposal  plant  awarded  to  .S.  .S.  DODDS,  San  Benito,  Tex. 
Estimated  cost,  $4,272.     Noted  Oct.  28. 

Idaho,  Bonners  Ferry — KURD,  DECAMP  &  WOODS,  Spo- 
kane, Wash.,  at  $24,778,  awarded  contract  for  sewer  system. 
Noted  Sept.  9  and  Nov.  4. 

Wash.,  Seattle — Contract  for  sewers  in  Sixth  Ave.  N.  W., 
awarded  to  WASHINGTON  PAVING  CO.,  Seattle.  Estimated 
cost,   $78,694.     Noted  Nov.   4. 

Calif.,  Los  Aniseles — Contract  for  sewer  in  Pico  St.  from 
Granshaw  Blvd.  to  Sixth  Ave.  awarded  to  S.  ZARUBICA,  at 
$7,577.     Noted  Dec.   2. 

Calif.,  Los  Angeles — P.  S.  Tomich,  at  $11,500,  submitted 
lowest   bid   for  sewer   in  Griffith   Ave. 

Calif.,  Stockton — Contract  for  sewer  work  awarded  to  W. 
S.  GAUSE,  Piedmont,  at  $6,196. 

Calif.,  Stockton — Contract  for  sanitary  sewer  in  southwest- 
ern section  of  citv  awarded  to  CHAMBERS  &  HEAFEY,  at 
$24,050. 

GARBAGE 
Proposeil    AVork 
Maine.    Bar    Harbor — Bids    will    be    received    by    Board    of 
Health.   Odd   Fellows  Hall,   until   Dec.    15,    for  disposal  of  gar- 
bage  for   periods  of  three  and   five  years. 

N.  J.,  Glen  Ridfce — Election  will  be  held  Dec.  23  to  vote  on 
$15,000  bonds  for  garbage  disposal  plant  in  Carteret  St.  Noted 
Oct.    28. 

Ont.,  AVelland — Plans  being  considered  by  J.  G.  Stephenson 
for   garbage   disposal  plant.      Estimated   cost,    $20,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston  —  Contracts  for  removing  snow  and  ice 
awarded  by  E.  P.  Murphv,  Comr.  of  Pub.  Wks.,  as  follows: 
JOSEPH  M.  KILEY,  Roxbury,  at  44c.  per  cu.  yd.  for  District 
No.  1;  J.  P.  McCABE  CO.,  at  33c.  for  District  No.  2;  C.  J. 
JACOBS  CO..  107  Terrace  St..  Boston,  COLEMAN  BROS.. 
Chelsea,  at  37c.  and  40c.  respectively  for  District  No.  4  and  5; 
JOSEPH  SPRISSLER.  at  37c.,  for  District  No.  6;  JAMES  DRIS- 
COLL  &  SON  CO.,  at  35c.,  for  District  No.  7. 

N.  J.,  Atlantic  City — Contract  for  collection  and  disposal 
of  garbage  for  a  period  of  five  ve.ars  awarded  to  FARMERS 
PRODUCT  AND  SUPPLY  CO.,  Atlantic  City.     Noted  Oct.  7. 

Penn.,  Y'ork — (Official) — Contract  for  collection  and  dis- 
posal of  garbage  for  a  period  of  10  years  awarded  to  C.  C. 
FISCHER,    York,    at    $19,000.      Noted    Nov.    25. 

La..  Hammond— Contract  awarded  to  SUTHERLIN  CON- 
STRUCTION CO..  Kansas  City,  Mo.,  for  garbage  incinerator. 


STREETS  AND  ROADS 
Proposed    "Work 
N.    Y.,    Kinsston — City    plans    to    pave    Hosbrouck    Ave.    in 

1916.     G.  Wallace  Codwise,  City  Engr. 

N.  Y.,  New  York — (Borough  of  Richmond) — (Official) — Bids 
will  be  received  until  noon,  Dec.  14,  by  Calvin  D.  Van  Name, 
Borough  Pres.,  Borough  Hall,  St.  George,  New  Brighton,  for 
constructing  concrete  sidewalks. 

N.  Y.,  AVampsville — Towns  in  Madison  County  plan  to  raise 
a  fund  of  $70,447  for  highway  construction  in  1916. 

N.  J.,  irvlnKtoii — Town  Commission  plans  to  pave  Howard 
St.  and  Ellis  Ave. 

N.  J.,  Newton — Bids  will  be  received  about  Jan.  1  by  Board 
of  Chosen  Freeholders  of  Sussex  County  for  improving  Rosse's 
Corner-Sussex  Rd.  Estimated  cost,  $85,000.  H.  Snook,  County 
Engr.     Noted  Oct.   21. 

Md.  Cumberland — City  plans  to  pave  Cumberland  St.  from 
Franklin  to  Tilghman  St.  with  concrete  and  from  AUeganv  to 
Franklin  St.   with  brick.     J.  P.  Gaffney,  City   Engr. 

Md.,  Salisbury — Bids  will  be  received  until  Dec.  14  by  Com- 
missioners of  Wicomipo  County  for  1.35  miles  of  State-Aid 
highway  upon  or  along  Brawington's  Branch  Zion  Rd.  H. 
M.    Clark,    Road    Engr. 

Va.,  South  Boston — City  plans  an  expenditure  of  $25,000  for 
15,000  sq.yd.  of  pavement.  Anderson  &  Christie,  Charlotte, 
N.  C.,  Consult.  Engr. 

W,  Va.,  New  Cumberland — Election  will  be  held  during  1916 
to  vote  on  $50,000  bonds  for  paving  Poe  Road  District  with 
brick.      E.   Grafton,   County   Engr. 

N.  C,  Marion — A  $5,000  bond  issue  for  constructing  roads 
contemplated   by  Commissioners  of  McDowell  County. 

Fla.,  Tallahassee — Election  will  be  held  Dec.  28  to  vote  on 
$4,000  bonds  for  paving  College  Ave.  from  Adams  to  Copeland 
St.      A.   H.   Williams,    City  Clk. 

La.,  De  Bidder — Citizens  of  Calcasieu  County  plan  to  issue 
$700,000    bonds   for   road   construction. 

Tenn.,  Dover — Election  will  soon  be  held  to  vote  on  $200,000 
bonds  for  road  construction.     Noted  Oct.  21. 

Tenn.,   Knoxville — City   Commission   will   improve   State   .St. 

Tenn.,  Knoxville — Bids  will  be  received  until  noon,  Dec.  15, 
by  Good  Roads  Commission  of  Knox  County  for  rebuilding 
Kingston  Rd.  from  corporate  limits  of  city  to  Eastern  Insane 
Asylum. 

Ohio,  Cincinnati — (Officiial) — Bids  "will  be  received  by  A. 
Reinhardt,  Clk.,  (?omrs.  of  Hamilton  County,  until  noon,  Dec. 
17.  for  widening  Boudinot  Ave.  near  Warsaw  and  Bridgetown 
Pike,    Green    Township. 

Ohio,  Cincinnati — City  will  expend  portion  of  $1,250,000 
bonds  recently  voted  for  extending  Bloody  Run  Parkway  to 
Eden  Park.      Philip   Fosdick.   City  Engr. 

Ohio,  Columbianna — City  plans  to  pave  West  Park,  about 
V2  mile,  and  Union  Park,  about   %   mile.     C.  E.  Beard,  Engr. 

Ohio,  East  Liverpool — City  plans  to  pave  Harvey  and  Eliza- 
beth St.  with  concrete.     J.  C.  Kelley.  City  Engr. 

Ohio,  Marysville — Commissioners  of  Union  County  plans  to 
expend   $10,200   for  road   improvements. 

Ohio,  PainesvlUe — City  plans  an  expenditure  of  $45,000 
in  1916  for  paving.     P.  N.  Downer,  City  Engr. 

Ohio,  Salem — Plans  being  prepared  for  about  7,000  sq.yd.  of 
brick  paving.     B.  M.  French,  City  Engr. 

Ohio,  AVashington — Bids  will  be  received  until  Dec.  11  by 
Director    of    Public    Service    for    improving    a    number    of    city 

Ind.,  Angola — (Official) — Bids  will  be  received  by  R.  Hirst, 
City  Clk.,  until  1:30  p.m.,  Dec.  15,  for  improving  North  Wayne 
St.      (See     adv.) 

Ind.,  W'inamac — Bids  will  be  received  by  W.  E.  Munchen- 
berg,  Audr.,  Comrs.  of  Pulaski  County,  until  noon,  Jan.  4,  for 
gravel  road. 

Mich.,  Kalamazoo — Bids  will  be  received  until  10  a.m.,  Dec. 
14,  by  Road  Commissioners  of  Kalamazoo  County,  for  re- 
surfacing a  number  of  roads. 

AVis.,  Birchwood — (Official) — Citizens  defeated  $5,000  bonds 
for  street  improvements.     Noted  Nov.    4. 

■Wis.,  Kenosha — Bids  will  soon  be  received  for  approxi- 
mated 8,000  sq.yd.  of  vitrified  brick  paving  on  Pomeroy  St. 
from  Fremont  to  Newhall  St.  B.  C.  Brennan,  Supt.  of  Pub. 
Wks. 

Wis.,  Racine — Citv  plans  to  pave  Mound  Ave.  with  brick  in 
1916.      P.    H.    Connolly,    City    Engr. 

Iowa,  Mason  City — Contract  for  paving  estimated  to  cost 
$500,000  will  be  awarded  about  Jan.  15.  B.  P.  Wilson,  City 
Engr. 

Iowa,  Storm  Lake — Contract  for  60,000  sq.yd.  of  paving 
will  be  awarded  about  Feb.  1.     J.  E.  Ruland,  City  Clk. 

Minn.,  Pine  Citv — Bids  will  be  received  by  W.  H.  Hamilton, 
County  Audr.,  until  Dec.  10,  for  constructing  Elwell  Rd.  Esti- 
mated cost,  $50,000. 

Minn.,  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Pur.  Agent,  until  10:30  a.m.,  Dec.  13,  for  improving  Edgecomb 
Rd.  from  West  Seventh  St.  to  Lexington  Ave.  O.  Claussen, 
City  Engr. 

Minn.,  St,  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Pur.  Agent,  until  10:30  a.m.,  Dec.  13,  for  improving  Oxford  St. 
from  Rondo  to  Thomas  St.,  Edmond  St.  from  Lexington  Ave. 
to  Dunlap  St.  and  Oxford  St.  from  Iglehart  Ave.  to  Rondo  St. 
O.  Claussen.  City  Engr. 

Kan.,  Hiawatha — City  Commissioners  plan  an  expenditure 
of   $100,000    in    1916    for   paving   and    improving    water    system. 

Mont.,  Billings — Citizens  plan  to  hold  election  in  Janu- 
ary to  vote  on  $175,000  bonds  for  improving  highways  in 
Yellowstone    (Tounty. 

Mo.,  Kansas  City — Board  of  Public  Works  plans  to  pave 
Broadway  from   14th  St.   to  Southwest  Blvd. 

BIo.,  Stotts  City — Citizens  of  Stotts  City  Road  District  voted 
$13,500  bonds  for  rock   surfacing  about  nine  miles  of  roads. 
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Ark.,   Little    Rock — City   Council   plans   to   pave   Center   St. 

■  ni  Maikham  to  Seventh  St.     H.  Levinson,  City  Engr. 
Vrk..    siiittKiirt — An    expendituro    of    $30,000    contemplated 
.ity    f..i    iKiviiiB.      F.    \V.   Towl,    Kngr. 

Te\.,  l.iK'kliiirt — Commissioners  of  Caldwell  County  plan 
iM  liolil  .l.cUon  to  vote  on  $50,000  bonds  lor  highwav  con- 
^Imiction. 

Tex..  LiilInK — Election  will  soon  be  hold  to  vote  on  $00, 000 
Im'ikIs  for  hard  surfacing  roads. 

IVx.,  Marlln — A  bond  issue  for  $200,000  for  constructing 
I   inls  inntemplated   by  Commissioners  of   Falls  County. 

okln..  Ilrlxtuw — Citizens  defeated  $25,000  bonds  for  roads. 
x.ito.l  Nov.   U. 

oklii.,  .Mormon — Election  will  bo  held  Dec.  15  In  Norman 
I'  iwnship  to  vote  on  $25,000  bonds  for  road  construction  and 
'.UOO  bonds  in  Case  Township. 

Idiilio,  LewlHton — Commissioners  of  Nez  Perce  Countv  plan 

1  i   i-on.struct  .Tohn   Kennedy   Rd.   on   Upper   Tom    Muriel   Creek. 
iNtiniated  cost.   $20,000.     C.  J.  Vassar.  County   Surveyor. 

Idaho,  Prestou — County  Commissioners  contemplate  $150,000 
I'ond    issue    for    road    construction. 

W'n.ih.,  Bllenbiiri; — Report  submitted  to  Commissioners  of 
Isrttitas  County  by  County  Engineer,  estimating  cost  of 
highway    between    Ellenburg   and   Wenatchee   at   about    $200,- 

AVnHli..  Prosser — Bids  will  be  received  by  State  Highway 
Itnard,  Olympia,  until  Dec.  20,  for  Improving  llVi  miles  of 
limhway  between  Kiona  and  Richland,  Benton  County.  T. 
.1.   Wright,   Prosser,   County   Engr. 

AVash.,  Seattle — Bids  will  be  received  until  10  a.m.,  Dec.  21. 
l.y  B.  Phelps.  Clk.,  Comrs.  of  King  Countv,  for  Permanent 
Highway   No.    13. 

Ore.,  Albany — City  Council  plans  an  expenditure  of  $9,149 
lor  hard-surfacing  Washington  St. 

Ore.,  Portland — Advisory  Budget  Committee  of  Multnomah 
County  has  recommended  that  $431,000  be  appropriated  for 
road   construction   for    1916. 

Ore.,  Warrenton — Citizens  of  \\'arrenton  Road  District  plan 
an    expenditure    of    $25,000    for   road    improvements. 

Calif.,  Modesto — Supervisors  of  Stanislaus  County  contem- 
plate  $1,500,000   bond   issue    for  constructing   roads. 

Calif.,    Sacramento — (Official) — Bids    will    be    received    vmtil 

2  p.m.,  Dec.  27.  by  the  State  Highway  Commission,  515  Forum 
Bldg.,  for  roads  in  various  counties. 

Calif.,  Saivtelle — Bids  will  be  received  until  5  p.m.,  Dec.  20, 
by  City  Clerk,  for  improving  Wabash  Ave.  between  Iowa  Ave. 
and   Santa   Monica   Blvd. 

Ont.,  Chatham — City  Council  plans  to  pave  Lansdowne  Ave. 
during  1916  with  reintorced-concrete.    F.  P.  Adams,  Engr. 

Bids  In  anil  Contracts  Aivorded 

Mass.,  Boston — fSheffleld  and  Great  Barrington)  —  (Official) 
— Contract  for  section  of  state  hishwav  in  Sheffield  and  Groat 
Barrington  awarded  to  JOHN  DE  MICHAEL  &  BROS.,  Tor- 
rington,  Conn.,  at  $2S,3S2.     Noted  Nov.   4  and  18. 

X.  Y.,  Xew  York — (Borough  of  Manhattan)  —  (Official)^ 
Bids  were  received  Dec.  6  for  regulating  and  repaying  ISlst 
St.  from  west  side  of  Seventh  Ave.  to  east  side  of  McCombs  PI. 
as  follows:  Uvalde  Asphalt  Paving  Co.,  $4,329;  Asphalt  Con- 
struction Co.,  $4,801;  Barber  Asphalt  Paving  Co.,  $5,308. 
Noted    Dec.    9. 

IV.  Y'.,  New  York — (Borough  of  Queens) — Contract  for 
improving  Rockawav  Blvd.  awarded  to  H.  J.  MULLEN  CON- 
TRACTING CO.,  Flushing,  at  $56,000.  Noted  Sept.  23  and 
Oct.   7. 

IV.  J.,  Jersey  City — Contract  for  improving  Old  Bergen  Rd. 
from  Blvd.  to  Merritt  Ave.  awarded  to  W.  T.  S.  CRITCH- 
FIELD  CO.,  Hoboken. 

IV.  J.,  Mt.  Holly— MANWARING  &  CUMMINGS,  1326  Chest- 
nut St.,  Philadelphia,  Penn.,  at  $5,710,  awarded  contract  for 
paving  Vinceton  and  Buddton  Rd.,  and  at  $4,579,  for  Vince- 
town  and  Eayerstown   Rd. 

Penn^  Philadelphia — Contracts  were  awarded  for  paving  as 
follows:  SOth  St.  to  HARRY  MAGEE,  at  $4,982;  Hartford  Ave., 
to  JAMES  A.  MULLIN,  at  $27,762:  54th  St.  to  BARBER  AS- 
PHALT PAVING  CO..  ■Woolworth  Bldg..  New  York,  at  $9,984; 
East  wick  St.  to  J.  JOSEPH  McHUGH.  at  $5,914;  Second  St. 
to  the  BARBER  ASPHALT  PAVING  CO..  Woolworth  Bldg., 
New  York,  at  $5.3nS;  Harvey  St.  to  D.  J.  LYNCH,  at  $8,616. 

Penn.,  Pitt.slmrgh — (Official) — Contract  for  improving  Cliff 
Mines  and  Beaver  Grade  Connecting  Rd.,  Sec.  No.  1,  awarded 
to  SAMUEL  GAMBLE  CO.,  Carnegie,  at  $7,493.     Noted  Nov.   18. 

Md.,  Baltimore — D.  M.  Andrews  Co..  Equitable  Bldg..  at 
$6,520,  submitted  lowest  bid  for  paving  on  Annapolis  Blvd. 
between  Severn  River  and  College  Creek  bridges.  Noted 
Nov.  IS. 

Md.,  Leonardtown — Contract  for  I.IS  miles  of  State-Aid 
highway  on  Washington  and  Fenwick  St.  awarded  to  AUSTIN 
&  IRELAND.   Baltimore. 

N.  C,  W'inston-Salem — An  expenditure  of  $17,000  planned 
bv  Porsvth  Countv  Highway  Commission  for  concrete  pave- 
rrient  on' Main  St.  Work  will  be  done  by  convict  labor.  D.  W. 
Harmon.  Highway  Engr. 

S.  C,  Greenville — Contract  for  60.000  sq.yd.  of  street  paving, 
10.000  sQ.vd.  of  concrete  gutters  and  12,000  lin.ft.  of  granite 
curb  awarded  to  CASE  &  COTHRAN,  1507  Candler  Bldg., 
Atlanta,  Ga.  About  $175,000  available  for  this  work.  Noted 
Nov.   4  and  Dec.  2. 

Ga.,  Atlanta — Commissioners  of  Fulton  County  plan  to 
build  10  miles  of  road  by  convict  labor.  W.  T.  Wilson,  County 
Highway   Engr. 

Fla..  Clearrrater — Contract  for  improving  Ft.  Harrison  Ave. 
from  Eldridge  St.  to  corporate  limits  awarded  to  PINELLAS 
CONSTRUCTION  CO..  Augusta,  Ga.,  at  $22,806. 

Pla.,  Fellsmere — Contract  for  S'/i  miles  of  concrete  side- 
walks awarded  to  E.  HAWK.  Citizens  recently  voted  $50,000 
bonds  for  paving  and  sidewalks.  C.  W.  Tolmage,  Ch.  Engr. 
Noted    Oct.    14. 


Fin,  Ft.  Pierce — Contract  tor  surfacing  4  V4  miles  of  Dixie 
Highway  along  Indian  Rlvor  awarded  to  GOOD  ROADS  CON- 
STRUCTION CO.,  Memphis,  Tenii. 


lenn.,  l>unln|t — CoMtiact  for  28  miles  of  macadam  road  In 
Senuatchle  County  awarded  to  CHICKA.M.\UGA  QUARRY 
AND  CONSTRUCTIO.N   CO. 

Ohio,  Shaker  HriichtM — (Cleveland  post  office) — Bids  were 
received  for  grading  and  flagging  Soutli  Woodland  Rd..  Shaker 
Heights  Village,  from  Walsh  Construction  Co.,  Citizens  Illilg., 
at  $25,322.  and  J.  W.  Chapman,    1653    Uldgcnelil    Rd..  at  $25,176. 

Ohio,  Toledo— BREYMANN  &  O'NEILL.  Nasby  Bldg.. 
awarded  contract  for  grading,  draining  and  macadamizing 
with  water  bound  macadam  Otter  Creek  Rd.,  Oregon  Township. 
Noted  Nov.   18. 

Intl.,  New  .\lliany — Contract  for  road  In  New  Albany  Town- 
ship awarded  to  W.  F.  WOODRUFF,  Louisville,  Kv.,  at  $12,462. 
Noted  Nov.   11. 

III.,  nernyu — Contract  for  21.349  lin.ft.  of  sidewalks  award- 
ed to  FREDERICK  .\SP,  Maywood,  at  $12,169. 

III.,  Ottawa — Contract  for  hard  surfacing  four  miles  of 
drives  through  Illinois  State  Park  awarded  to  W.  J.  BREN- 
NAN,   La  Salle,  at   $14,990. 

Kan.,  Lawrence — Contract  for  15,000  sq.yd.  of  brick  paving 
awarded  to  A.   R.  YOUNG.     E.  H.  Dunmier,  City   Engr. 

Kan.,  Plttsliure — Contract  for  repaying  Broadway  awarded 
to  WILLIAMS  CONSTRUCTION  CO..  Joplin,  Mo.,  at  $35,176. 
L.   E.   Curfman,  City   Engr.      Noted  Oct.   14   and  Nov.   18. 

Mo.,  KansaH  City — Contract  for  grading  Mever  Blvd.  from 
Paseo  to  Wornall  Rd.  awarded  to  W.  C.  MULLINS,  24th  and 
Wyandotte   St.,    at   $25,000. 

.Mo.,  Springllcld — Contract  for  paving  Bonvile  St.  from  Di- 
vision to  Pine  St.  and  two  feet  on  each  side  of  tracks  of 
Springfield  Traction  Co.  awarded  to  PLUMMER-ADAMS  CO., 
at  $13,500. 

Tex.,  .\uMtin — Contract  for  paving  about  50.000  vd.  of 
streets  awarded  to  TENAS  BITULITHIC  CO.,  at  about  $100,000. 
M.   C.  Wellborn,  City   Engr. 

Tex.,  Dallas — Contract  for  paving  Brvan  Parkwav  awarded 
to  VIBROLITHIC  CO.,  at  $7,550.  J.  M.  Preston,  City  Engr. 
Noted  Oct.    28. 

\Vash.,  AValla  AValla — (Official) — Contract  for  two  miles  of 
highway  near  Whitman's  Station  awarded  to  L.  LANNING, 
Boyer  Ave.  and  Blue  St.,  ^Valla  Walla,  at  $4,900.  G.  C.  Cook- 
erly.   City   Engr.      Noted  Nov.    18. 

Ore.,  Pendleton — (Official) — -Contract  for  improving  River- 
side Drive  from  Main  to  Railey  St.  awarded  to  WARREN  CON- 
STRUCTION CO.,  Portland,  at  $4,780.     Noted  Nov.   4  and  18. 

Calif.,  Antioch — Bids  were  received  by  City  Trustees  for 
paving  a  number  of  streets  as  follows:  Raisch  Improvement 
Co..  San  Francisco,  $15,489;  McGillivray  Construction  Co..  Sac- 
remento,  $15,891;  City  Improvement  Co.,  San  Francisco,  $21,850. 

Calif.,  Glendale — Contract  for  improving  portions  of  Grand 
Blvd..  Doran  and  First  St.  awarded  to  GEORGE  H.  OSWALD, 
Los  Angeles,  at  $25,988. 

Calif.,  Huntington  Beach — Contract  for  paving  Main  and 
other  streets  awarded  to  GEORGE  H.  OSW.\LD.  Los  Angeles, 
at  about  $S1.4S1. 

Calif.,  Los  Angeles — Contract  for  improving  Westmore- 
land Ave.  awarded  to  WATTSON  &  SPICER,  at  $11,596. 


Calif.,  Sacremento — Contract  for  road  worlv  in  Mariposa 
County.  Div.  6.  Route  18,  Sec.  A.  awarded  to  GEORGE  R. 
DALEY,  San  Diego,  at  $12,748:  and  tor  Div.  Ill,  Route  3,  Sec. 
B.  Placer  County,  to  A.  W.  GORRILL,  San  Francisco,  at  $47,- 
339.     Noted  Oct.  7  and  Nov.  4. 


INDUSTRIAL  WORKS 

Proposed    AVork 

Conn.,  Xew  Haven  —  Plans  prepared  by  Frank  Elwood 
Brown.  Arch.,  for  three-story.  50xl35-ft.  plant  for  New  Haven 
Dairy  Co.,  159  Hazel  St.     Noted  Nov.  25. 

N.  Y.,  >'ew  A'ork — (Borough  of  Brooklyn) — Plans  being 
prepared  for  six-storv  factory  for  Bush  Terminal  Co.  foot 
43d  St.,  Brooklyn.      Estimated  cost,   $10,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Bids  will  soon 
be  received  for  two-story.  50x75-ft.  garage  for  Albert  H.  Mar- 
quis, 4311  Brandon  Ave.     Estimated  cost,  $10,000. 

N.  Y..  New  York — (Borough  of  Queens) — Plans  being  pre- 
prepared  for  two-story,  50xl00-ft.  and  one-story.  50x75-ft.  fac- 
tory for  H.  W.  Beyer  &  Co..  507  West  SOth  St.,  New  York. 
National  Fireproofing  Co.,  949  Broadway.  New  York,  Arch. 

New  York,  N.  Y. — (Borough  of  Queens) — (Official)— Con- 
tract will  soon  be  awarded  for  six-story,  117x217-ft.  rein- 
forccd-concrete  factory  for  Gustav  Sandblom,  Inc.,  30  East 
42  St..  New  York.  N.  Y.  (Borough  of  Manhattan),  at  Skillman, 
Moore  and  Foster  Ave.     Estimated   cost,   $100,000. 

N.  Y.,  AVoodhury — Plans  being  prepared  for  two-story,  lOOx 
100-ft.   garage   tor   Otto   H.   Kahn,    52   William   St.,   New   York, 

N.   Y. 

N.  .1.,  Belleville — Press  reports  state  that  Pathe  Freres 
Phonograph  Co.  plans  a  four-story  addition  to  its  plant 
on    Cortland   St. 

Penn.,  Bellefonte — Plans  prepared  for  two-story  bakery  for 
J.  Ceaders.  Estimated  cost.  $20,000.  C.  D.  Cooley  Co.,  Century 
Bldg.,    Pittsbu:gh,    Arch. 

Penn..  Chester — Plans  being  prepared  by  Wadleigh  &  Os- 
bourn.  Real  Estate  Trust  Bldg..  for  superstructure  of  plant  on 
Delaware  River  for  Stewart  Distilling  Co.,  Philadelphia.  Esti- 
mated  cost.    $500,000.      Noted    Sept.    30.     ' 


362 


ENGINEERING     NEWS 


Vol.  74,  No.  24 


I'onn.,  Phllailrlphin — Plans  being  prepared  for  a  three-  or 
four-story  mill  aiul  jtower  house  at  Reeii,  Uicltinson.  25th  and 
L'C.th  St.  for  S.  B.  &  B.  W.  Fleisher,  Bifchth  and  Chestnut  St. 
William  Steele  &  Sons  Co.,    ICOO  Arch   St.,   lOngr. 

Pcun.,  Rending: — Plans  being  prepared  by  F.  A.  Muhlenberg, 
.\rth..  for  100x220-ft.  factory  on  South  Kighth  St.  for  Pennsyl- 
vania  Optical    Co. 

I*euu.,  Scrnnti»n — Ford  Motor  Co.  contemplates  building 
three-story.  80xl00-ft.  service  building.     Estimated  cost,  $12,00(). 

Mil.,  Dnitliiiore — C.  W.  Christian,  401  East  2i5th  St.,  plans  to 
establish  factory. 

Md.,  Bnltlinore — Plans  prepared  for  one-story,  150xl50-ft. 
garage   at   Maryland   .■Vve.   and   27th   St.    for  T.   W.   Cooke. 

Vn..  MarlinMvillo — American  Furniture  Co.  will  build  an  ad- 
dition  to  plant.      Estimated   cost,   $25,000. 

Vn.,  Petorsbur); — Contract  will  be  awarded  about  Dec.  10 
for  two-storv,  40xl20-ft.  laundry  for  White  Cross  Laundry 
Corporation.      Estimated    cost,    $1S,000. 

Vn.,  Port  Xorfolk — (Portsmouth  post  ofiice) — Bids  will  be 
received  about  .Ian.  5  for  lOOxLMO-ft.  addition  to  plant  at  Port 
Norfolk,    of   South    Hill    Manufacturing    Co..    South    Hill. 

Vn.,  Winohester — C.  L.  Robinson  Ice  and  Cold -Storage  Cor- 
poration will  build  150xl50-ft.  plant.     C.  L.  Robinson,  Pres. 

!V.  C,  Asheville — Asheville  Milling  Co.  will  rebuild  plant  re- 
cently  destroyed   by   fire. 

Oa.,  .Vtlnntn — It  is  reported  that  Chevrolet  Motor  Co..  Flint, 
Mich.,   contemplates  building  assembling  plant  at  Atlanta. 

On..  AuKusta — Gorgan  &  O'Dowd  contemplates  building 
190x250-ft.    warehouse   on   Ninth   St. 

Ga.,  Savannah — Georgia  Land  and  Cattle  Co.  will  establish 
a   stockyard,   abattoir,    etc. 

Pla.,  Jacksonville — Plans  prepared  for  two-story,  56xl25-ft. 
ice  cream  plant  for  Puritv  Ice  Cream  Corporation.  Estimated 
cost,  $40,000.  C.  D.  Cooley  Co.,  Century  Bldg..  Pittsburgh, 
Penn.,  Arch. 

Aln.,  .\nniston — Polar  Ice  and  Coal  Co.,  will  build  one- 
story,    40x50-ft.   addition   to   plant.      Estimated   cost,   $10,000. 

Aln.,  Georginna — McGowin-Bennett  Milling  Co.  will  es- 
tablish  an    ice    plant.      Estimated    cost,    $10,000. 

.\la..  Mobile — Joseph  F.  Durham  secured  grain  elevator  of 
Mobile  &  Ohio  R.R.  and  will  organize  a  company  for  the  pur- 
pose  of  improving  the  elevator.      Estimated   cost.   $40,000. 

I>a.,  New  Orlenn.s — (Offlcial) — Bids  will  be  received  by  Ern- 
est M  Loeb,  Pres.,  Bd.  of  Comrs.  of  Port  of  New  Orlens,  Suite 
200,  New  Orleans  Court  Bldg.,  until  S  p.m.,  Dec.  20.  for  rein- 
forced-concrete  elevator  on  east  bank  of  Mississippi  River. 
(See   adv.) 

Tenn.,  Cbattnnooea — Plans  preparecl  for  garage  and  sales 
building  for  Hamilton   Motor  Car  Co. 

Ky.,  Carli.sle — Carlisle  Electric  and  Power  Co.  will  con- 
struct and  equip  an  ice  plant. 

Ky.,  Cynthiana — Eurley  Tobacco  Co.,  Lexington,  will  build 
sales  warehouse  at  Cynthiana. 

Ky.,  Ijouisville — Plans  prepared  for  two-story  brick  pack- 
ing p'lant  for  C.   F.  Vissman  &  Co.     Estimated  cost,  $10,000. 

Ohio,  Akron — Mason  Tire  &  Rubber  Co.,  Kent,  plans  a  fac- 
tory in  Akron.  Estimated  cost  of  building  and  equipment, 
$60,000. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  six-story, 
(;!ixl02-ft.  garage  and  salesroom  for  Graydon  Estate.  E.^iti- 
niated  cost,  $100,000.  Elzner  &  Anderson,  135  Ingalls  Bldg.. 
Cincinnati.    Arch. 

Ohio,  Cleveland — Plans  being  prepared  for  two  four-story, 
1fi0x.'!5fl-ft.  and  143x512-ft.  factories  for  Properties  Co.  O.  M. 
Stafford,   Pres. 

Ohio,  Cleveland — Citv  plans  automobile  repair  shop.  Es- 
timated  cost,   $15,000.      Robert   Hoffman,    City    Engr. 

Ohio,  Cleveland — Weideman  Co.  will  build  warehouse  and 
garage  at  924  Mandrake  Ave.  Estimated  costs,  $70,000  and 
$12,000,   respectively.      W.   S.   Lougee,   Marshall   Bldg.,  Arch. 

Ohio,  rolumbns — Plans  being  prepared  by  H.  C.  Hol- 
brook.  Arch.,  for  one-storv,  40xl30-ft.  addition  with  two  wings 
30x40-ft.  and  15x60-ft.  to  plant  of  Union  Oil  Cloth  Co.,  Spruce 
St. 

Ohio,  Kast  Liverpool — Columbia  Steel  Co.,  recently  incor- 
porated bv  East  Liverpool  and  Pittsburgh  capitalists,  pur- 
chased site  near  Ohio-Pennsylvania  line  and  Ohio  River 
on  which  the  company  plans  to  build  plant.  Estimated  cost, 
$600,000. 

Ohio,  Hamilton — -A.  plant  for  extracting  light  oils  from  tar 
and  ammonia  will  be  constructed  by  the  Hamilton  Otto  Coke 
Co.      Estimated  cost,   $80,000. 

Ohio,  liinin — Plans  prepared  for  roundhouse  for  Lake  Erie 
&  Western  R.R.  Estimated  cost,  $50,000.  J.  K.  Connor,  In- 
dianapolis,   Ind.,    Ch.    Engr. 

Ohio.  PaineMville — Preliminary  plans  being  prepared  for 
two-story  ice  plant  for  E.  W.  Moore.  F.  N.  I3owner,  Paines- 
ville,   Arch. 

Ohio,  Robert.iville — Canton  Clay  Products  Co.,  recently  in- 
corporated with  $75,000  capital  stock,  will  build  brick  plant 
about  Vi  mile  east  of  Robertsville.     C.  A.  Bourgouis.  interested. 

Ohio.  Sebrinsr — Sebring  Rubber  Co.  contemplates  building 
two-story.    60xl!l0-ft.,    factory.      Estimated    cost,    $20,000. 

Ohio,  SprlnKlleld— Robbins  &  Myers  Co.  will  build  four- 
story,  H00x300-ft.  addition  to  plant.  Estimated  cost,  $150,000. 
C.  F.  McGilvray,  Pres. 

Ind.,  IndlanapoliM^Preliminary  plans  being  prepared  by  .T. 
Edwin  Kopf,  Arch.,  for  three-story  garage  for  Cadillac  Auto- 
moble  Co.     C.  F.  Eckler,  500  Capital  Ave.,  Indianapolis.  Mgr. 

Ind..  Mnncie — Plans  prepared  for  two  new  factory  build- 
ings for  T.  W.  Warner  Manufacturing  Co.  Estimated  cost. 
$100,000. 

Ind..  Shelbyvllle — A.  Hirschburg,  Shelbyville,  will  build 
two-story,    32xl50-ft.   garage. 


Mich.,  Detroit— J.  H.  Schmidt  will  build  50xl50-ft.  garage 
on  Third  St.,  to  be  occupied  by  the  La  Bell  Motor  Co 
Estimated    cost,    $20,000. 

Mich.,  <;rnnd  Haven — Plans  being  prepared  for  one-  and 
two-story,  70xl40-ft.  factory  for  Challenge  Refrigerating  Co. 

Mich.,  LnnNinK — Plans  being  prepared  for  three-story 
warehouse  for  National  Grocery  Co.,  123  North  East  St.  E.  A. 
Bowd,    127    West    Allegan    Ave.,    Lansing,    Arch. 

111.,  Chieneo — Joseph  Dvorak  will  build  one-story  garage  at 
3S54-62   Ogden   Ave.      Estimated   cost,   $13,500. 

111.,  Freeport — Plans  prepared  for  enlarging  roundhouse 
and  building  addition  to  tool  house  of  Illinois  Central  R  R 
Estimated  cost,  $30,000.     A.  S.  Baldwin,  Chicago,  Ch.  Engr. 

111.,  Joliet — Bates  Machine  Co.  plans  expenditure  of  $100,- 
000  for  enlarging  and  improving  its  plant  at  Henderson 
Ave.   and   J.ackson   St. 

AVis.,  Milwaukee — Bids  will  soon  be  received  by  R.  E. 
Oberst,  Arch.,  for  three-story  molasses  feed  plant  for  Mil- 
waukee Grain  &  Feed  Co.,  512  Commerce  St.  Estimated 
cost,  $25,000. 

Wis.,  Sauk  City — Farmers  Packing  Co.  contemplates  build- 
ing packing  plant.  Estimated  cost,  $100,000.  M.  P.  Schneider. 
401  West  Doty  St.,  Madison,  Wis.,  Arch. 

Iowa.  Des  Moines — Plans  being  prepared  by  F.  W^.  Clarks, 
683  Brandels  Bldg.,  Omaha,  Neb.,  for  three-story,  45xl60-ft. 
warehouse    for   Farmers   Cooperative   Produce   Co. 

Mill 
5to: 

Minn..  Minneapolis — Pence  Auto  Co.  will  build  eight-storv, 
132x30S-ft.  warehouse.  Chapman  &  Magney,  Essex  Bldg., 
Minneapolis,  Arch. 

Minn..  St.  Paul — Plans  being  prepared  for  three-story,  lOOx 
150-ft.  plant  for  Brown,  Blodgett  &  Sperry  Co.  Estimated 
cost,  $50,000.  C.  H.  Johnston,  715  Capital  Bank  Bldg.,  St.  Paul. 
Arch. 

Mo..  Knnsas  City — It  is  reported  that  Chevrolet  Motor  Co., 
Flint,  Mich.,  contemplates  building  assembling  plant  at  Kan- 
sas City.      Estimated    cost,    $750,000. 

Mo..  Kansas  City — Willys-Overland  Co..  Toledo,  Ohio,  has 
purchased  a  site  at  Kansas  City  and  will  build  six-story  plant. 

.Mo..  St.  Louis — Lowell  Bleachery,  Lowell,  Mass.,  will  build 
branch  factory  at  St.  Louis.     Estimated  cost,   $200,000. 

Ark.,  Jonesboro — Plans  prepared  for  two-story,  23xll0-ft. 
cold    storage   plant    for   Jonesboro   Ice   Co. 

Tex.,  Dallas — Reported  that  Studebaker  Corporation,  De- 
troit, Mich.,  will  build  branch  distributing  plant  at  Dallas. 

Tex.,  Dallas — T.  B.  Burnett  &  Co.  will  build  mattress  fac- 
tory at    Dallas.      Estimated   cost,   $300,000 

Tex..  El  Paso — Proposition  submitted  to  El  Paso  Chamber 
of  Commerce  by  J.  T.  Ward,  Denver,  Colo.,  for  establishing 
factory   at   El  Paso   for  manufacture   of  automobile   tires. 

Tex.,  Houston — National  Oil  and  Gas  Co.  will  build  oil  re- 
finery.    Estimated  cost,  $200,000. 

Tex.,  Houston — Plans  prepared  by  Finger  &  Bailey,  Arch., 
Houston,  for  four-story,  130xl40-ft.  reinforced-concrete  ware- 
house for  Magnolia  Paper  Co.  Estimated  cost,  $100,000.  Noted 
Nov.  18. 

Tex..  Orange — Plans  prepared  for  rebuilding  plant  of 
Lutcher  &  Moore  Lumber  Co.  which  was  destroyed  by  fire  with 
a  loss  of  $150,000.     Noted  Aug.  19. 

Okla..  McAlester — A.  C.  Murray,  Clarksville,  Tenn.,  organ- 
ized a  company  with  capital  of  $50,000,  and  will  build  an  ice 
plant. 

Okla.,  Sand  Sprinjss — Rami  Spiiims  Home  will  build  two- 
story,   50xll0-ft.   factory,      i:     A     ]■.:■-:.■.   Secy. 

Okla..  Tulsa — Nichols  Ti  ni-i'i  :mii1  Storage  Co.  will  erect 
three-story.  40xl40-ft.  rein  f'.i .  ..I -...nn  ete  building. 

Wash.,  Taeonia — E.  I.  Du  Pont  de  Nemours  Powder  Co. 
plans  to  build  four  new  buildings  south  of  Tacoma.  Estimated 
cost,  $40,000.     I.  J.  Cox,  Supt. 

Ore.,  Portlanil — Plans  being  prepared  for  two-story,  80x 
17r)-ft.  planing  mill  for  Frank  Schmidt  &  Co.  Estimated  cost. 
$10,000. 

Ont.,  Sandwich 
way.  New   York.  : 

Bids  In  and  Contracts  Awarded 

Mass.,  BeverlT  Farms — Contract  for  garage  for  J.  A.  L. 
Blake  awarded  to  HOLT-FAIRCHILD  CO.,  1001  Old  South 
Bldg.,    Boston.      Estimated    cost,    $10,000. 

Mass ,  Beadville — Stafford  Co..  Hyde  Park,  awarded  con- 
tract for  foundry  to  J.  J.  PRINDlVILLE  CO.,  South  Framing- 
ham.      Estimated    cost.    $40,000. 


Conn.,  Goslii 

ISS    Cannon    St 

Lashen,  647  Cli 

IK.    v.,    BulVii 

Bird  A 


-Contract  awarded  to  W.  A.  SMITH  &  SON, 
ri'lur-poit,  for  two-story  garage  for  W.  B. 
II  ,\v...,  Bridgeport.  Estimated  cost,  $15,000. 
(■..hiKict  awarded  to  JOHN  A.  ZOLL.  398 
li.r  I  cur-story,  55x71-ft.  warehouse  and  ele- 


vator for  Eldad    .Milli 


three 


ated   cost,    $30,000. 
New   Vnrk — (Borough    of   Manhattan) — Contract    for 
•V,  100x225-tt.  printing  building  for  Consolidated  Gas 
,-ing    PI.,    awarded    to    ROBERT    J.    ALGIE,    141    West 
41st  St.      Estimated   cost.   $65,000. 

N.  J.,  .lersey  City— Contract  for  three-story.  70x200-ft  fac- 
tory building  for  Davis-Bournonville  Co.  awarded  to  JOHN 
N.   GILL   &   CO..    1215   Filbert   St.      Estimated   cost,    $i  0,000. 

N.  J.,  Newark- Interstate  Creamery  Co.  awarded  contract 
to  M  MILLER,  11  Highland  Ave.,  Newark,  for  two-story,  85x 
110-ft.  plant.      Estimated  cost,   $16,000. 

N.  J.,  Passaic— Contract  awarded  to  J.  J.  O'LERAY.  5()0 
BlooniHeld  Ave.,  Passaic,  for  flour  mill  for  New  Jersey  Floui 
Co.     Estimated  cost,  $11,000. 

Penn.,  Allentown— Solomon  Lipschutz  awarded  contract  for 
thrre-story.  52x60-ft.  cigar  factory  to  W^  A.  STEIN  &  CO., 
North   Fulton  St..  Allentown.      Estimated  cost,   $12,000. 
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I'rnn.,  Bryn  Manr — Contract  awarded  to  GRAY  BROS.. 
Kosemont,  for  garage  for  E.  L.  Blabon.  estimated  cost,  S7B,- 
000. 

Penn.,  ('anii>svill<- — UNITED  ENGINEERING  AND  FOUN- 
DRY CO.,  Youngstown,  Ohio,  awarded  contract  for  plate  roll- 
ing mill  for  Lukens  Iron  and  Steel  Co. 

Penn.,  .MoneNHrn — Contract  for  two  open-hearth  furnaces 
for  I'lttsburgh  Steel. Co.,  Pittsburgh,  awarded  to  LOCKMAN 
BROS.,    Pittsburgh.       Estimated    cost,    $.500,000. 

I'enn.,  PhlliKlrlphIn — Contract  for  four-storv.  S9x»8-ft. 
brick  and  reinforced-toncrete  shop  at  ISth  and  Buttonwood 
St.  for  Baldwin  LoconiDtive  Works  awarded  to  IRWIN  & 
LEIGHTON.  126  North  U'th  St..  Philadelphia.     Noted  Dec.  2. 

Penn..  I>lilliulel|ihln— Contract  for  garage  at  Klnsev  and 
Paul  St.  for  v..  S.  Cilniour.  4712  Penn  St..  awarded  to  JOHN 
McSHAIN.    ICIO  .Vi.rth  .St..  Philadelphia. 

Penn.,  Philadelphia — Contract  for  two  warehouses  at  19th 
and  Glenwood  Ave.  for  Hale  &  Kilburn  Co.  awarded  to  H.  E. 
BATON.  12th  and  Sansom  St.,  Philadelphia.  Estimated  cost, 
$23,000. 

Del.,  AVilmlngton — Contract  for  garage  for  Tourist  Garage 
Co.  awarded  to  WILLI.\M  SCHOOLMASTER,  Wilmington.  Es- 
timated   cost.    $10,000. 

Md.,  Biiltlniore — Hess  Steel  Co.  awarded  contract  for  fac- 
tory to  DIETRICH  BROS..  Baltimore.     Estimated  cost.  $30,000. 

«;ii.  Athens — Georgia  R.R.  awarded  contract  to  HINTON  & 
STEWART.  Athens,  for  warehouse  at  Foundry  and  Board  St. 
Estimated   cost.   $16,000.      Noted  Nov.   IS. 

Gb.,  ColuniliuN — Bibb  Manufacturing  Co.  awarded  contract 
to  T.  C.  THOMPSON  CO..  Greenville.  S.  C,  for  addition  to 
plant  at  23d  and  River  St.  Estimated  cost.  $200,000.  Noted 
Nov.    18. 

<;»..  .Maeon — Buckeye  Cotton  Oil  Co.  awarded  contracts  for 
70x200-ft.  seedhouse  and  warehouse  to  H.  B.  HOHEN- 
DIETZEL,  CO.,  Macon,  for  concrete  foundation  and  side  walls, 
to  A'IRGINIA  BRIDGE  AND  IRON  CO.,  Roanoke,  Va.,  for  steel 
roof. 

Pla.,  Jacksonville — Contract  awarded  to  O.  P.  WOODCOCK. 
Jacksonville,  for  warehouse  for  Estate  of  M.  H.  Basnett.  Esti- 
mated  cost.   $22,000. 

Ky.,  niaNQow — Glasgow  Jfotor  Car  Co.  awarded  contract  to 
EDWARD  FORD.  Glasgow,  for  two-story,  70sl27-ft.  garage. 
Estimated    cost.    $14,000. 

Ky.,  Harrodshurs — Contract  awarded  to  WALLKER  PAR- 
SONS. Harrodsburg.  for  83x96-ft.  garage  for  Ft.  Harrod 
Garage    Co.      Estimated   cost.    $10,000. 

Ky..  Lexington — Contract  awarded  to  McCORMICK  LUM- 
BER CO..  Lexington,  for  two-story.  50x400-ft.  warehouse  for 
Farmers  Home  Tobacco  Warehouse  Co.  Estimated  cost.  $15,- 
000. 

Ky.,  Louisville — Contract  awarded  to  L.  V.  ABBOTT.  Louis- 
ville, for  Snx432-ft.  plant  for  Hoosier  Veneer  and  Panel  Co. 
Estimated    cost.    $40,000. 

Ohio,  Carthage — ("Cincinnati  post  office) — Contract  for  ad- 
dition to  plant  of  Hess  Spring  and  .\xle  Co.  awarded  to  J.  R. 
STEVENS  CO..  Odd  Fellows  Temple,  Cincinnati.  Estimated 
cost,  $30,000.     Noted  Dec.  2. 

Ohio,  Cleveland — Contract  for  one-storv,  77xl35-ft.  storage 
building  for  Multigraph  Co.  awarded  to  MASTERS  &  MUL- 
LEN CO..  601  Electric  Bldg.,  Cleveland.  Estimated  cost.  $10.- 
000. 

Ohio,  Cleveland — Contract  for  three-story.  33x97-ft.  factory 
and  office  building  for  National  Carbon  Co..  11,900  Madison 
Ave.  awarded  to  HtrNKIN-CONKEY  CONSTRUCTION  CO.  Es- 
timated  cost.    $16,000. 

Ohio.  Cleveland — Contract  for  storage  plant  for  City  Ice 
Delivery  Co.  awarded  to  W.  I.  THOMPSON  CO.,  Cleveland. 
Estimated   cost,    $20,000. 

Ohio.  Cleveland — (Official) — Contract  for  addition  to  plant 
of  Federal  Knitting  Mills  Co.  at  Detroit  and  West  2Stb  St. 
awarded  to  H.  G.  SLATMYER,  103  Lakeside  Ave.,  Cleveland. 
Estimated    cost,    $40,000.      Noted    Nov.    25. 

Ohio,  Hamilton — Contract  for  two-story,  42xll0-ft.  build- 
ing for  Eickenberrv  Bros,  awarded  to  BURRELL  ENGINEER- 
ING AND  CONSTRUCTION  CO.,  Chicago,  111.,  at  $12,000. 

Ohio,  Kings  Mills — Contract  awarded  to  WELLS  &  GRAY. 
Toronto.  Ont..  for  four-storv.  6.Tx416-ft.  factory  for  Peters 
Cartridge  Co.  Estimated  cost.  $250,000.  F.  C.  Tuttle,  1701 
First  National  Bank   Bldg..  Cincinnati.   Secy. 

Ohio,  Middletovvn — Contract  for  addition  to  plant  of  P.  A. 
Sorg  Paper  Co.  awarded  to  CALDWELL  &  ISEMINGER. 
Estimated    cost.    $10,000. 

Ohio,  Toledo — Electric  Auto  Lite  Co.  has  taken  out  a  per- 
mit for  tbree-storv  reinforced-concrete  factory  building  at 
1209  Champlain  St.     Estimated  cost,  $73,000.     Noted  Nov.  4. 

Ohio,  AVarren — Ohio  Corrugating  Co.  will  build  one-story, 
S0x200-ft.  factory  by  day  labor. 

Ohio,  Voungstown — Contract  for  benzol  factory  for  Youngs- 
town  Sheet  and  Tube  Co.  awarded  to  SEMET-SOLVAY  CO., 
Syracuse,  X.   Y.      Estimated  cost.   $450,000. 

Ina„  Richmond — Contract  awarded  to  A.  M.  FRY.  Piqua. 
Ohio,  for  three-story,  88xl24-ft.  warehouse  for  Miller  Bros. 
Hardware    Co. 

111.,  Chicago — Fisher  Furniture  Co.  awarded  contract  for 
three-stojv  faotorv  at  400  North  May  St.  to  CHICAGO  IRON 
AND  STEEL  WORKS.  733  Fulton  St..  Chicago,  for  structure 
and   miscellaneous  iron.     Noted  Dec.  2. 

III.,  Chicago — Chicago  &  Northwestern  Ry.  has  awarded 
contract  for  grain  elevator  to  be  leased  by  .\rmour  Grain 
Co  to  WITHERSPOON-ENGLER  CONSTRI'CTION  CO.,  Chi- 
cago.     Estimated   cost,   $2,000,000.      Noted   Dec.    2. 

III.,  Chicago — Contract  for  freisht  storage  building  for 
Pennsylvania  R.R.  awarded  to  GEORGE  A.  FI'LLER  CO.. 
Chicago.     Estimated  cost,   $2,500,000.     Noted  Aug.  19. 


Wis.,  .tllltvnukre — Contract  for  addition  to  plant  of  Cudahy 
Packing  Co.  awarded  to  W.  P.  TUBESING.  Estimated  co8t, 
$50,000. 

Minn.,  Duluth — Contract  tor  addition  to  elevator  plant 
of  Capitol  Elevator  Co.  awarded  to  BARNETT-RECORD  CO. 
Estimated  cost,  $700,000. 

Wash.,  Seattle — MacRae  Bros.,  Empire  Bldg.,  Seattle,  at 
$16,394  submitted  lowest  bid  for  garage  at  Uth  and  Pine  St. 
for  Charles  Frisell.  to  be  occupied  by  iletz  Auto  Co. 

Calif,,  Sun  Pedro — Contract  for  concrete  warehouse  for 
Harbor  Commissioners  awarded  to  MERCHANTS  REALTY 
AND  INVESTMENT  CO.,  Van  Nuys  Bldg..  Los  Angeles,  at 
$117,139.      Noted   Nov.   25. 

FISDERAI,    GOVKIl\MEXT   WORK 
ProiMised  Work 

H.  I..  Portsmouth — Oil  Tai;k — U.  S.  Navy  Department  con- 
templates fuel-oil  tank  with  capacity  of  2.000.000-sal.  About 
$40,000  available    for   this   purpose. 

N.  Y.,  Ft.  Tuttrn — Wharf — Bids  will  be  received  until  10 
a.m.,  Dec.  15,  by  A.  J.  Cooper,  C.  A.  C,  for  repairs  to  short 
wharf.     Noted  Oct.  7. 

N.  J.,  Seo  Girt — Bulkheads  and  Jetties — Bids  will  soon  be 
received  for  new  bulkheads  and  Jetties  at  state  ride  range. 
Sea  Girt.  Estimated  cost.  $10,000.  John  D.  KUpatrlck.  MaJ. 
of  Quartermaster  Corps. 

D.  C,  WashluKton — Dredging — Bids  will  be  received  at 
U.  S.  Engineer  office.  Room  305.  Southern  Bldg.,  Washington, 
until  noon,  Dec.  IS.  for  dredging  in  Anacostia  River. 

W.  Va.,  WheelInK — Power  House — Bids  will  be  received  at 
U.  S.  Engineer  Office.  Wheeling  District.  Wheeling,  until  11 
a.m..  Jan.  6.  for  fireproof  power  house  at  Dam  No.  14,  Ohio 
River.      (See   adv.) 

Fla.,  Key  West — Repairing  Breakwater — Bids  will  be  re- 
ceived at  U.  S.  Engineer  office.  Jacksonville,  until  noon,  Dec. 
31.  for  repairing  breakwater  at  Ft.  Taylor.  Key  West. 

Tenn.,  Memphis — River  Improvements — Plans  being  pre- 
pared by  U.  S.  PIngineers  for  canal  to  direct  flow  of  Wolf 
River  into  Isle  of  Mad  chute  to  wash  out  Jlemphis  Harbor  and 
maintain  channel.  About  $55,000  available  for  this  work  at 
present  time  but  approximately  $150,000  will  be  necessary  to 
complete  project.  Col.  McD.  Townsend.  Chn.  of  ilississippl 
River  Comn.      Major  E.   M.   Markham.    Engr.-in-Charge. 

Mich..  Sault  Ste.  Marie — Timber — Bids  will  be  received  at 
U.  S.  Engineer  Office.  337  Federal  Bldg..  Detroit,  until  noon. 
Dec.  15,  for  110.000  ft.  b.m.  of  white  oak  timber.     (See  adv.) 

Tex.,  Galveston — River  Improvements — Plans  being  pre- 
pared by  C.  S.  Riche.  U.  S.  Engr..  for  system  of  locks  and 
dams  for  Guadalupe  River  near  Victoria.  Estimated  cost, 
$800,000. 

Idaho,  Boise — Post  Office — All  bids  received  Nov.  18  for 
addition  to  U.  S.  post  office  at  Boise  rejected.  New  bids  will 
be  received.     Noted  Oct.   14  and  Nov.  25. 

Bids  In  and  Contracts  An-ardcd 
X.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Post  Office — Contract  for  post  office  at  4th  Ave.  and  13th  St. 
for  Estate  of  Charles  A.  Chesebrough  to  be  leased  bv  U.  S. 
Government  awarded  to  JOHN  H.  DEEVES  &  BROS..  103  Park 
Ave..   New   York.      Estimated   cost.    $50,000.      Noted   Nov.    18. 

D.  C,  AVashington — Building — Bids  were  received  by  Com- 
missioners of  District  of  Columbia.  Nov.  30.  for  addition  and 
alterations  to  Powell  School  as  follows:  Burgess  &  Parsons, 
Washington.  $60,000:  A.  L.  Guidone  &  Sons.  $60,450;  Melton 
Construction  Co..  $61,295.     Noted  Nov.  25. 

Va.,  STorfolk — Dredging — Contract  for  dredging  at  navy 
yard  Norfolk,  awarded  to  BAY  STATE  DREDGING  AND  CON- 
TRACTING CO..  .\tlantic  Ave..  Boston.  Mass.  Estimated  cost. 
$100,000.     Noted  Nov.  4  and  Dec.  2.- 

Fla.,  Pensacola — Paving — Bids  were  received  Dec.  4  for 
concrete  pavement  at  navy  aeronautic  station.  Pensacola.  as 
follows:  C.  H.  Turner  Co.,  Pensacola.  $6,959:  William  A. 
Burnett.  Houston,  $9,916:  Henry  Jlonk.  Pensacola,  $11,334. 
Noted   Nov.    11. 

Ohio,  Elvria — Post  Office — Contract  for  U.  S.  post  office 
at  Elvria  awarded  to  JOHN  G.  UNKEFER  &  CO.,  Minerva,  at 
S7S.4S1.     Noted  Oct.  14  and  Nov.  25. 

Ohio,  Sidnev — Post  Office — Contract  for  U.  S.  post  office  at 
Sidney  awarded  to  OHIO  BUILDING  AND  CONSTRUCTION 
CO..  Cincinnati,  at  $51,650.     Noted  Oct.  7  and  Nov.   18. 

Colo.,  Grand  Junction — Canal  Work — Contracts  for  canal 
work  at  Grand  Junction  uwaided  as  follows:  Schedules  1  to  S. 
REYNOLDS-ELY  CONSTRUCTION  CO..  Springville.  Utah,  at 
$28,534:  schedule  9.  HENRY  WILSON.  CARL  HICKS  and  H.  H. 
WILSON.  Fruita.  at  $3,323:  schedule  10.  C.  S.  KIRKEND.VLL 
and  JOHN  E.  NELSON,  Fruita.  at  $2,801:  schedule  11.  SAM 
KLOZKO.  Loma.  at  $1,649;  schedule  12.  J.  M.  GROESBECK, 
Springville.  Utah,  at  $2,937;  schedule  13.  J.  O'BRYAN.  Fruita. 
at  $2,364:  schedule  14.  J.  W.  COLLIER.  Grand  Junction,  at 
$1,323:  schedule  15,  WADE  COLLIER.  Grand  Junction,  at 
$1,420;  schedule  16,  CHARLES  E.  LUTZ.  Loma,  at  $1,578. 
Noted   Oct.   21. 

Hawaii,  Pearl  Harbor — Buildings — Bids  were  received  Dec. 
4  by  H.  R.  Stanford.  Ch.  of  Bureau  of  Yards  and  Docks,  for 
three  buildings  at  naval  station.  Pearl  Harbor,  (a)  power 
house,  (b)  operating  building,  (c)  double  quarters  for  chief 
operators,  (d)  work  complete  as  follows:  Spalding  Construc- 
tion Co..  San  FranciFco.  Calif.,  (a)  $12,023.  (b)  $10,127.  (c) 
$9,535.  (d)  $31,685;  Construction  and  Engineering  Co..  San 
Francisco.  Calif.,  (a)  $11,471,  (b)  $9,722.  (c)  $8,129.  (d)  $29.- 
322.     Noted  Nov.  11. 

C.\]V.\I<S,    DITCHES,    IRRIGATION 
Proposed  "Work 

N.  Ym  Alliany — (Official) — Barge  Canal  Work — Bids  will  be 
received  early  next  year  for  barge  canal  work  under  Terminal 
Contract  No.  51.  Estimated  cost.  $8,379.  W.  W.  Wotherspoon. 
State  Supt.  of  Pub.  Wks. 
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IV.  Y„  Albany — (Official) — Canal — Bids  will  be  received  by 
W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  until  noon.  Jan. 
4,  for  completing  construction  of  canal  from  Nortliumberland 
to  Stillwater,  Contract  No.  73A.     Estimated  cost,  .$432,045. 

N.  Y„  Albniiy— (OfTicial) — Canal — Bids  will  be  received 
early  next  year  for  completins:  canal  from  station  5130  near 
Sterling  Creek  to  Herkimer-Oneida  County  line,  Contract  No. 
29-A.  Estimated  cost.  .$162,005.  W.  W.  Wotherspoon,  State 
Supt.  of  Pub.  Wks. 

N,  v.,  Albany — (Official) — Canal — Bids  will  be  received 
early  next  vear  for  completing'  canal  from  about  station  2449 
about  400-ft.  east  of  Genesee  River  to  about  station  2566-5S 
about  42-ft.  from  east  end  of  Contract  No.  n.  work  to  be  done 
under  Contract  No.  21-A.  Estimated  cost,  $415,700.  W.  W. 
Wotherspoon,  State   Supt.   of  Pub.   Wks. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Dredgring — All  bids  received  for  derdging  in  North  River  from 
103d  St.  to  109th  St.  rejected.  New  bids  will  be  received  until 
3  p.m..  Dec.  16  by  Park  Board,  Dept.  of  Parks.  Municipal  Bldg., 
New  York.     Cabot  Ward,  Pres.     Noted  Dec.  2. 

Pf.  J.,  Trenton — Canal — Surveys  will  be  made  for  proposed 
ship  canal  between  Delaware  River  and  Raritan  Bay  by  State 
Department  of  Commerce  and  Navigation.  Ne.xt  legislature 
will  be  asked  to  appropriate  $500,000  to  purchase  proposed 
canal. 

Fla.,  Lareo — Drainage — Contract  will  soon  be  awarded  for 
drainage  system  for  Lake  Largo-Cross  Bayou  Drainage  Dis- 
trict.    Estimated  cost,   $220,000. 

Ohio,  Cincinnati — (Official) — Ditch — Bids  will  be  received 
by  Fred  E.  Wesselmann,  Pres.,  Bd.  of  Comi-s.  of  Hamilton 
County,  until  noon,  Dec.  17.  for  building  ditch  on  Harrison 
and  New  Haven  Rd.,  Crosby  Township. 

AVis.,  Raoine — Drainage — Plans  being  prepared  for  14  miles 
of  open  ditcli  and  15  miles  of  IS-  to  24-in.  drain  tile  for  Root 
River  Drainage  District  Commission.      Estimated  cost,   $80,000. 

lona,  EmmetsburK — Drainage — Palo  Alto  County  plans  to 
construct  drainage  ditch.  Estimated  cost,  $129,000.  G.  R. 
Campbell,    interested. 

lotva,  Tipton — (Official) — Ditch — Bids  will  be  receivefl  by 
Jesse  O.  Bowlin,  Supt.  or  Constr.,  until  2  p.m.,  Dec.  IS.  for 
constructing  James  A.   Dunham   ditch   in   Jefferson   Township, 

lon'a,  AVall  I-nke — Drainage — Contract  will  be  awarded 
about  Apr.  1  by  Board  of  Supervisors  of  Sac  County  for 
straightening  and  deepening  Boyer  River  and  draining  Goose 
Pond  Swamp.  Estimated  cost,  $81,000.  Seth  Dean,  County 
National  Bank  Bldg.,  Glenwood,   Engr.     Noted  Dec.  2. 

Kan.,  Dayton — Drainage — Property  owners  plan  to  organ* 
ize  Drainage  District  No.  1,  Saline  County.  Proposed  district 
will  include  portions  of  10  sections  in  Dayton  Township  ly" 
ing  between  Solomon  River  and  Union  Pacific  main  line. 

Kan.,  Manhattan — Drainage — C.  F.  Pfentze  interested  in 
organization  of  drainage  district  to  include  three  miles  of 
open   ditch    work.      Estimated    cost,    $10,000. 

Kan.,  Oy.aivki* — Drainage — Contra''t  will  be  awarded  about 
Feb.  1  by  Delaware  River  Drainage  District  for  about  31.000 
cu.vd.  of  work  on  six  cutoffs  on  Peck  Creek,  about  four 
miles  from  Newman  on  TTnion  Pacific  R.  R.  H.  A.  Plough, 
Secy.,  H.  B.  Walker,  Manhattan,   Engr. 

Kan,,  Salina — Drainage — Plans  being  prepared  for  drainage 
work  in  District  No.  1.  Estimated  cost,  $12,000.  P.  A.  Tobin, 
109    North    Santa   Fe   St.,    Engr. 

Kan.,  Solonionn — Drainage — Contract  will  soon  be  awarded 
for  approximately  80,000  cu.yd.  of  open  ditch  work  for  Drain- 
age District  No.  1,  Salina  Countv,  aliout  three  miles  from 
Solomon.      H.   B.   Walker,   Manhattan,    Engr. 

Kan,,  Stronp  City — Drainage — Drainage  District  recently 
organized  in  Chase  County  will  build  about  two  miles  of  open 
ditches  requiring  about  70.000  cu.yd.  of  excavation.  Esti- 
mated cost,  $10,000.  H.  B.  Walker,  Manhattan,  Engr.  Noted 
Sept.    23. 

W'yo.,  Casper — Irrigation — Surveys  made  for  irrigating  and 
reclaiming  about  8,000  acres  on  Bessemer  Flats,  about  14  miles 
southwest  of  Casper.  Estimated  cost,  $100,000.  A.  C.  Reeves, 
New   York,   N.   Y.,   interested. 

Mo.,  T.ouisinna — Drainage — Bids  will  be  received  about  Jan. 
1  for  13  miles  of  levees  for  River  Land  Drain  District.  J. 
Cherry,  Jacksonville,  Mo.,  Chn. 

Mo.,  Poplar  niuff — (Official) — Ditches — Bids  will  he  re- 
ceived by  John  H.  Greason,  Engr..  Drainage  District  No.  11. 
Butler  County,  Court  House,  until  Jan.  10  between  1  and 
3  p.m.,  for  constructing  four  drainage  ditches  and  cleaning 
out  one  slough;  also  for  constructing  one  wooden  bridge 
across  M.ain  Ditch.      (See  adv.) 

Tex,,  Brownsville — Irrigation — La  Feria  Mutual  Canal  Co. 
will  extend  canal  irrigation  system,  to  include  25  miles  of 
main  canals  and  75  miles  of  laterals.  Estimated  cost,  $150,- 
000, 

Tex.,  Laernntre — Drainage — Colorado  County  Drainage  Dis 
trlct  No.  1   will  issue  $17,000  bonds  for  drainage  system. 

Ore.,  Gateway — Irrigation — Eidwell  Cram,  G.nteway,  grant- 
ed permission  by  State  Engineer  to  appropriate  water  from 
Trout  Creek  to  irrigate  about  507  acres  near  Gateway.  Esti- 
mated  cost,    $14,000. 

Ore.,  Grants  Pass — Irrigation— Plans  being  prepared  by  W. 
B.  Sherman  for  irrigation  svstem  and  power  plant  for  Rogue 
River  Public  Service  Corporation.  Estimated  cost.  $200,000. 
Noted  Nov.  11. 

Calif.,  RIfhvale — Drainage — Richvale  Drainage  District  to 
drain  about  20.000  acres  will  be  organized  by  property  owners. 

Calif.,  Thorninlito — Irrigation — Thermalito  Irrigation  Dis- 
trict, recently  organized,  contemplates  $250,000  bond  issue  to 
Irrigate  6,000  acres.  W.  E.  Duncan,  Jr.,  Attorney.  Noted 
Nov.  18. 

Bids  In  and  Contracts  .\wardpd 

MasH..  Boston — Dredging — All  bids  received  Nov.  24  by  Di- 
rectors of  Port  of  Boston  for  dredging  and  filling  East  Bos- 
ton, about  1,500,000  cu.yd.,  rejected.     Noted  Nov.  IS  and  Dec.  2. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Dredging — Contract    for    dredging    Gowanus    Canal    from    its 


head  to  Hamilton  Ave.,  6,000  cu.yd.,  awarded  to  R.  G.  PACK- 
ARD CO.,  133  Greenwich  St.,  New  York,  at  Si)c.  per  cu.vd. 
Noted    Nov.    25. 

N.  Y.,  New  York — -(Borough  of  Manhattan) — (Official) — ■ 
Dredging — Contract  for  dredging  at  foot  of  90th  St.  and  East 
River,  awarded  to  MORRIS  &  CUMMINGS  DREDGING  CO.,  17 
State   St.,   New   York,   at  0.33c.   per  cu.yd.      Noted  Dec.    2. 

S.  C,  Anderson — Dredging — Drainage  Commission  of  Rocky 
Creek  Drainage  District  No.  1,  Anderson  Countv,  awarded 
contract  to  L.  O.  WHITE,  Statesville,  N.  C,  for  dredging 
Rocky  River,  about  ten  miles.  Estimated  cost,  $19,500,  Noted 
Aug.    12. 

III.,  Forest  City — Ditch — Commissioners  of  Tazewell  and 
Mason    County    District   awarded    contract    for    cleaning   Day, 

lason 

Wis.,  Caleilonia — Canal — Contract  for  Caledonia  Drainage 
Canal  awarded  to  NATIONAL  DRAIN  TILE  CO..  Streator,  111., 
at  $15,000. 

Iowa,  Spencer — Ditch — (Official) — Contract  for  Drainage 
Ditch  No.  28  awarded  to  CEMENT  PRODUCTS  CO.,  Spencer,  at 
$59,780.      Noted  Oct.   28. 

Minn.,  Bcniidji — Ditches. —  Contract  for  construction  of 
Judicial  Ditch  No.  34  awarded  to  LESTER  E.  GESELL  and 
FRED  A.  BLAKE,  Thief  River  Falls.  Noted  Nov.  11  and 
Dec.   2. 

Minn.,  Redwood  Falls — (Official) — Ditch  —  Contract  for 
County  Ditch  No.  27  awarded  to  B.  P.  JENNINGS,  Wanda,  at 
$11,998.      Noted    Nov.    25. 

Tex..,  Athens — (Offlcial)^Plood  Gates — Contract  for  flood 
gates  impounding  1.000  acres  of  water  for  the  Koon  Klub 
awarded  to  AUSTIN  BROS.,  Dallas.  Henry  E.  Elrod,  South- 
western  Life   Bldg.,    Dall<as,    Engr. 

Tex,,  OranKC — (Official) — Dredging — John  Jacobson,  Texas 
City,  at  6.2c.  per  cu.yd.  submitted  lowest  bid  for  dredging  slips 
for  wharfs  and  docks,  750,000  cu.yd.  E.  U.  Henry,  City  Engr. 
Noted  Nov.   IS. 

Calif.,  Modesto — Irrigation — Contract  for  concrete  facing 
and  curtain  wall  for  Dam  No.  1  awarded  to  PEART  BROS., 
Oakland,   at   $72,800.     Noted  Nov.   IS. 

MISCELLAXEOUS 
Proposed    "Work 

v.  Y.,  Xiasara  Falls — Elimination  of  Grade  Crossing — 
Grade  Crossing  Commission  plans  to  eliminate  grade  crossing 
in  Lockport,  Whirlpool  and  Portage  St.  John  L.  Harper, 
Comn.   Engr.     Estimated  cost,   $485,000. 

X,  Y.,  Syracuse — Flood  Protection — Report  has  been  sub- 
mitted to  Flood  Commission  by  John  C.  Hoyt  of  Water  Re- 
source Branch  of  U.  S.  Geological  Survey,  Washington,  D.  C, 
estimating  cost  of  making  surveys  to  prevent  recurrence  of 
Onondage  Creek  floods  between  $20,000  and  $50,000. 

Penn.,  Pliiladelpliia — Subways  and  Elevated  Railways — 
Election  will  be  held  Feb.  S  to  vote  on  $45,000,000  bonds  for 
subways  and  elevated  railways  and  $8,000,000  for  port  devel- 
opment 

Penn.,  Pittsburgh — Playground — City  plans  to  expend  $10,- 
000  for  playground  around  two  point  bridges.  R.  Swan,  Dir. 
of  Pub.  Wks. 

W,  Va.,  AVheelinc — Swimming  Pool — Plans  prepared  by  F. 
P.  Paris  for  swimming  pool  for  West  Virginia  State  Fair  As- 
sociation.     Estimated    cost,    $25,000. 

.41a..  Mobile — Docks — Tentative  plans  will  be  prepared  by 
Ford,  Bacon  &  Davis,  Engr.,  921  Canal  St.,  New  Orleans,  for 
docks. 

La.,  Ne^v  Orleans — (Official) — Wharf  and  Causeway — Bids 
will  be  received  bv  Ernest  M.  Loeb,  Pres.  Bd.  of  Comrs.  of 
Port  of  New  Orleans,  Suite  200,  New  Orleans  Court  Bldg., 
until  S  p.m.,  Jan.  5.  for  constructing  Dumaine  St.  creosoted 
wharf  and  reinforced-concrete  causeway  with  creosoted  wood 
block  roadway   (See  adv.) 

La.,  New  Orleans — (Official) — Piling  and  Lumber — Bids  will 
be  received  bv  Ernest  M.  Loeb,  Pres.,  Bd.  of  Comrs.  of  Port 
of  New  Orleans,  Suite  200,  New  Orleans  Court  Bldg.,  until  S 
p.m.,  Jan.  5,  for  furnishing  piling,  lumber,  etc.,  to  be  used  in 
construction    of   Dumaine   St.   wharf.      (See   adv  ) 

Tenn.,  Knox^ille — Underpasses — City  Commission  and 
Southern  Ry.  will  construct  five  underpasses.  J.  B.  McCalla, 
City   Engr. 

Tenn.,  Memphis — Subway — City  Commission,  Nashville, 
Chattanooga  &  St.  Louis  Ry.  and  Memphis  Street  Ry  will 
jointly  build  subway  at  Lamar  Ave.     Estimated  cost,  $108,000. 

Ohio,  Akron — Subways  and  Bridge — B.  F.  Goodrich  Co., 
manufacturer  of  rubber  goods,  granted  permission  by  City 
Council  for  three  subways  and  overhead  bridge  in  Falor  and 
Main    St. 

Ohio,  Bellaire — Dock — Pennsylvania  R.R.  plans  to  b\iild 
coal  dock  at  Bellaire.  Estimated  cost,  $65,000.  A.  C  Shaiul, 
Philadelphia,  Penn.,  Ch.  Engr. 

Ohio,  East  Liverpool — Tunnel — City  Council  plans  to  build 
tunnel  under  Thompson  Hill  to  accommodate  Grandview  car 
line.      Estimated    cost,    $40,000. 

AVis.,  Milwaukee — Bath  House — Plans  being  prepared  by  C. 
E.  Malig,  Arch.,  Dept.  of  Pub.  Wks.,  for  bath  house  in  Mc- 
Kinley    Park   Beach.      Estimated    cost,    $50,000. 

Mo.,     Sprinefleld — Fish     Hatchery — State     will     build     flsh 

hatchery  near  Springfield.     Estimated  cost,  $15,000. 

Tex.,  Houston — Pipe  Line — National  Oil  &  Gas  Co.  contem- 
plates construction  of  22  mile  pipe  line. 

Que.,  Magog — Dam — Dominion  Textile  Co.,  Main  St.,  plans 
to  build  dam. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Bronxinlle — Elimination  of  Grade  Crossing — Contract 
for  eliminating  grade  crossing  over  Harlem  divisiion  tracks 
of  New  York  Central  R.R.  at  Pondfleld  Rd.  awarded  to  TRAN- 
SIT   CONSTRUCTION   CO.,    Mt.    Vernon. 
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N.  Y.,  New  York — (BorouRh  of  Manhattan) — Alterallons  to 
Pier — Contract  for  alterations  to  Pier  No.  04,  Nortli  Itiver,  for 
Anclior  Line  S.  S.  Co.  awarded  to  HENUY  STKliHS,  INC.,  17 
Battery   PI.      Estimated   cost,   $20,000. 

N.  Y.,  Xe»v  York — (BorouRli  of  Manhattan) — (Official) — 
Cement — Contract  tor  5.000  baj,-s  of  Portland  cement  awarded 
to  MURTHA  &  SCUMOHL  CO.,  109th  St.,  New  York.  Noted 
Nov.   4. 

X.  Y.,  New  York — (Borousrh  of  Manhattan) — (Offlclal) — 
(Subway) — Low  bids  received  Nov.  30  by  Public  Service  Com- 
mission of  First  Distiiot  for  Section  No.  2.  Route  .N'os.  19  and 
22,  part  of  Southern  Blvd.  and  Westchester  branch  of  Lex- 
ington Ave.  subway  were  as  follows;  Lawrence  C.  Manuell, 
J2,063.S77;  Rodjiers  &  Haggerty.  $2,089,247:  Cremshaw  En- 
gineering and  Construction  Co.,  $2,113,957.  Noted  Nov.  4  and 
IS. 

IV.  Y.,  New  York — (Borouprh  of  Manhattan) — FroRS  and 
Switches — Bids  were  received  Dec.  7  by  Public  Service  Com- 
mission for  special  worV;,  Order  No.  6,  for  use  in  construction 
Of  Rapid  Transit  Railroads,  frogs  and  switches  for  Lexington 
Ave.  line,  from  Ramapo  Iron  Works,  30  Church  St.  .N'ew 
York,  $4S,195:  William  Warton,  Jr.,  &  Co.,  $4.s..sl5;  Pennsyl- 
vania Steel   Co.,    $54,043.      Noted   Nov.    25. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Subway — Bids 
were  received  Dec.  7  for  part  of  Eastern  District  Subway, 
Section  No.  3.  Route  No  S,  under  East  River,  from  Manhattan 
at  14th  St.  to  North  Seventh  St..  Brooklyn,  from  Booth  & 
Flinn,  Ltd.,  17  Battery  PI.,  New  York.  $6.0.31.000:  Holbrook, 
Cabot  &  Rollins  Corporation.  $6,907,000;  Degnon  Contracting 
Co.,  $7,231,000:  McMuUen  &  Hoft,  $9,467,000.  The  above  are 
unofficial   totals.      Noted   Nov.   IS. 

Penn.,  Philadelphin — Pier — Contract  for  dredging  in  con- 
nection with  Pier  No.  78.  foot  of  McKean  St.  awarded  to 
AMERICAN  DREDGING  CO.,  at  $75,000;  substructure  of  pier 
to  SNARE  &  TRIEST  CO.,  Woolworth,  BIdg.,  New  York,  N.  Y., 
at  $575,000.  Low  bids  received  Dec.  6  for  superstructure  were 
as  follows;  Snare  &  Triest  Co.,  $4SS.600;  Irwin  &  Leighton, 
$494,800:  Pennsylvania  Steel  Co.,  $495,300.  Noted  Aug.  26,  Nov. 
11   and   25. 

liO.,  New  Orleans — ^'harf — Contract  awarded  to  DOUL- 
LUTT  &  WILLI.\MS,  New  Orleans,  at  $188,000  for  piling,  tim- 
ber, etc.,  for  wharf  of  grain  elevator,  wharf  is  1,350  ft.  long 
and  12  ft.  wide.     Noted  Dec.   2. 

Minn.,  Two  Harbors — Ore  Docks — (Official) — Contract  for 
superstructure  of  concrete  ore  dock  for  Dulutli  &  Iron  Range 
R.R.  Co.  awarded  to  AMERICAN  BRIDGE  CO.,  New  York, 
N.  Y.,  substructure  to  BARNET  &  RECORD  CO..  Minneapolis. 
Minn.  New  dock  will  replace  Dock  No.  2.  Estimated  cost. 
$1,635,000.      Noted    Oct.    21    and    Nov.    IS. 

Mo.,  Kansas  City — Memorial — Contract  for  memorial  in  Mt. 
Washington  Cemetery  for  the  W.  R.  Nelson  Estate  awarded  to 
GEORGE  A.  FULLER  CONSTRUCTION  CO.,  418  Dwight  Bldg., 
Kansas  City.     Estimated  cost,  $125,000. 

Tex.,  Arthur  City — Revetment — Contract  for  revetment 
work  on  Red  River  above  Arthur  Citv  for  Risco  R.R.  awarded 
to  J.  W.  McMURRAY  CONTRACTING  CO.,  Kansas  City,  Mo. 

Calif.,  Hnntinf^ton  Beach — (Official) — Subway  Work — Con- 
tract for  reinforced-concrete  pipe  culverts,  reinforced-con- 
crete  and  timber  subwav  and  approaches  under  Southern  Pa- 
cific tracks  awarded  to  G.  H.  OSWALD,  Los  Angeles,  at  about 
?S1,481.     Noted  Nov.   11. 

Ont.,  Pt.  AVilliam — (Official) — Coal  Docks — Contract  for  ad- 
dition to  plant  of  Ft.  "n'illiam  Coal  Dock  Co.,  Ltd.,  on  Mission 
River  awarded  to  ROBERTS  &-  SCHAEFER  CO.,  Chicago.  111. 
Estimated  cost,  $300,000.  C.  B.  Nineaber,  Gen.  Mgr.  Noted 
Nov.    25. 

BUILDINGS 


Mass.,  Boston — (Fenway) — Plans  being  prepared  for  five- 
storv,  40xl50-tt.  school  and  dormitory  for  Gordon  Bible  In- 
stitute, 7  Montgomery  St.,  Boston.  Estimated  cost,  $60,000. 
Kendall   Taylor    &   Co.,    93    Federal    St.,    Boston,   Arch. 

Mass.,  North  .Vdanis — Board  of  Education  has  notified  City 
Council  that  proposed  new  high  school  will  cost  $252,650  in- 
stead of  $190,000  and  has  asked  for  an  additional  appropria- 
tion.    Noted  Nov.  11  and  25. 

Mass.,  Qnlney — City  Council  appropriated  $220,000  for  two 
school  buildings.     E.  R.  Stone,  Mayor. 

Ma.ss.,  Salem — Plans  prepared  for  addition  to  Eowditch 
School. 

Mass.,  Springfleld — Revised  plans  being  prepared  by  F.  M. 
Knowlton,  Arch.,  21  Merwin  St.,  for  six-story  hotel  for  M. 
Rainville,  7  Myrtle  St.     Estimated  cost,  $100,000. 

Mass.,  Stoneham — (Official)— Contract  for  fire  and  police 
station  will  be  awarded  in  about  two  weeks.  Estimated  cost, 
$40,000.     P.  Varney,  Arch.     Noted  Dec.  2. 

R.  I.,  Smithfleld — Bids  will  be  received  until  Jan.  17  for 
school.  William  R.  Walker  &  Son,  17  Custom  House  St.,  Prov- 
idence, Arch. 

Conn.,  Bridgeport — Contract  will  soon  be  awarded  for  ad- 
dition to  Garfield  School.  Estimated  cost,  $45,000.  H.  S. 
Challenger,   Chn.   of  Bldg.   Com.      Noted  Dec.   2. 

N.  Y.,  Buffalo — Brown  &  Hoffman,  Arch.,  778  Genesee  St., 
preparing  plans  for  two-story  addition  to  Columbus  Turn- 
verein  to  be  used  as  a  clubhouse.  Estimated  cost,  $65,000.  C. 
North,  1261  Genesee  St.,  Secy. 

N.  Y.,  Fredonia — Citizens  voted  to  issue  $150,000  bonds  for 
tuberculosis   hospital. 

N.  Y.,  Jamestown — 'William  J.  Maddox  is  interested  in  the 
construction  of  an  eight-story  100xl60-ft.  exposition  building 
on  the  site  of  the  old  Fenton  Homestead. 

N.  Y„  New  York — (Borough  of  Bronx) — (Official) — Contract 
will  be  awarded  about  Jan.  1  for  two-story,  100x200-ft.  theater 


at  Webster  Ave.  and  195th  St.  tor  Max  J.  Kramer  Co.,  35  Nas- 
sau St.  Estimated  cost,  $175,000.  G.  F.  Pelham,  30  East  42nd 
St.,   Arch.     Noted   Nov,   is. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Justices  of  Su- 
preme Court  plan  to  enlarge  and  remodel  courthouse  at  Court 
and  Jerolemon  Ht.  Estimated  cost,  $600,000.  Frank  H.  tjuinby. 
99  Nassau  St.,  New   York,  N.   Y.,  BorouKh   of  Manhattan,  Arch. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  Plans  being 
considered  by  Department  of  Public  Charities,  .\ew  York,  tor 
addition  to  Kings  County  Hospltivl  at  New  York  Ave.  and 
Clarkson    St.      Estimated    cost,    $75,000. 

N.  Y.,  New  York — (Horough   of  Manhattan) — Plans   will   be 

freparcd  by  Henry  B.  Herts.  Arch.,  345  Fifth  Ave.,  for  proposed 
saac  L.  Rice  Memorial  Hospital.  Estimated  cost,  $1,000,000. 
Beth  Israel  Hospital,   70  Jefferson   St.,  Interested. 

N.  Y.,  New  York — (Borough  of  Richmond)— John  K.  Burke 
and  James  Plunkett  plan  to  build  two-story  brick  theater  at 
Bay  and  Wave  St.  E.stlmated  cost.  $70,000.  H.  K.  Brewster, 
116  Nassau  St.,  New  York,  N.  Y.  (Borough  of  Manhattan),  Arch. 

N.  Y.,  Peeksklll — Westchester  County  Building  Commission 
rejected  all  bids  received  for  building  county  penitentiary. 
New  bids  will  be  received. 

N.  Y.,  Purchase — D.  Barber,  Arch.,  101  Park  Ave.,  New 
York,  will  prepare  plans  for  meeting  hall  for  A.  W.  Reed, 
Nassau  and  Cedar  St.,  New  York.     Estimated  cost,  $700,000. 

N.  Y..  Roehester — (Official)- Bids  will  be  received  until 
Dec.  15  for  Chamber  of  Commerce  Building  at  Mortimer  and 
St.  Paul  St.  Claude  Braydon.  Cutler  Bldg..  and  Foster  &  Gade, 
Sibley   Bldg.,    Rochester.   -Vrch.      Noted   Nov.    25. 

N.  Y.,  Syracuse — Board  of  Education  plans  to  build  two- 
story,  160x270-ft.  building  to  be  known  as  Madison  School. 
Estimated    cost,    $300,000.      A.    E.    Larkin,    Prcs. 

N.  J.,  Atlantie  City — Press  reports  state  that  new  hotel 
will  be  built  on  site  of  Windsor  Hotel.  Jules  E.  Mastbaum, 
Philadelphia,    Penn.,   interested. 

N.  J.,  Kdsewater — Bonds  for  $40,000  sold  for  flrehousc. 

N,  J.,  Paterson — Board  of  Education  plans  to  enlarge  and 
remodel  School  No.  7.  Estimated  cost,  $60,000.  J.  F.  Dunphy, 
City   Hall,   Clk. 

N.  J.,  Paterson — Plans  being  prepared  for  parochial  school 
for  Our  Lady  of  Lourdes  Church.  Estimated  cost,  $50,000. 
B.  P.  Ketchell,  207  Market  St.,  Newark,  N.  J. 

N.  J.,  Summit — Plans  being  considered  by  Public  Service 
Corporation,  759  Broad  St..  Newark,  for  office  building  at 
Springfield   Ave.   and    Beechwood   St.      Estimated    cost,    $75,000. 

N.  J.,  Trenton — School  Commission  plans  to  rebuild  school 
which  was  recently  destroyed  by  fire.  Thomas  D.  Sensor, 
Pres. 

Penn.,  Dickson  City — Plans  being  prepared  by  Hancock  & 
Koch,  Arch..  Coal  Exchange  Bldg.,  Scranton,  for  two-story 
school.      Estimated   cost,   $50,000. 


Penn.,  Johnstown — Press  reports  state  that  three-story 
municipal  building  will  be  constructed  at  Main  and  Market 
St.     N.   Miller,  Supt.   of  Finance  Dept. 

Penn.,  Lehighton — Contract  will  soon  be  awarded  for  new 
high  school.  Estimated  cost,  $100,000.  J.  N.  Hotchkiss,  Secy, 
of  Bd.  of  Education. 

Penn.,  Monongahela — Board  of  Education  will  build  two- 
story  school.  Estimated  cost,  $50,000.  Charles  J.  Rleger, 
Germania    Bank    Bldg.,    Pittsburgh,    Arch. 

Penn.,  Ne^v  Kensington — Plans  will  be  prepared  by  Janssen 
&  Abbott,  Arch.,  Century  Bldg.,  Pittsburgh,  for  two-story 
clubhouse  for  Aluminum  Co.  of  America.  Estimated  cost, 
$100,000.     Noted  Dec.   2. 

Penn.,  Philadelphia — Bids  will  be  received  about  Jan.  1  by 
A.  C.  Shand,  Ch.  Engr.,  for  four-storv  60x6S-ft.  freight  house 
for   Pennsylvania  R.R..      Estimated    cost,    $250,000. 

Penn.,  Philadelphia — Board  of  Education  will  build  addi- 
tion to  Harriet  Beecher  Stowe  School  at  70th  St.  and  Woodland 
Ave.     Estimated  cost,  $60,000.     J.  Horace  Cook,  Arch. 

Penn.,  Philadelphia — Board  of  Education  will  build  four- 
story  school  at  B  and  Westmoreland  St.  Estimated  cost, 
$350,000.     J.  Horace  Cook,  Arch. 

Penn.,  Philadelphia — Election  will  be  held  Feb.  8  to  vote 
on  ?6. 000. 000  bonds  for  municipal  art  gallery,  general  hospital 
and  convention  hall. 

Penn..  Philadelphia — Bids  will  be  received  by  William  Dix. 
Secy..  Com.  on  Property  of  Bd,  of  Education,  for  31-room 
school  at  B  and  Allecheny  Ave.  and  nine-room  addition  to 
school   at   70th  and   Woodland  Ave. 

Md.,  Baltimore — Plans  being  prepared  by  Lewis  Levi,  Mun- 
sey  Bldg..  Baltimore,  for  four-story  office  building  on  German 
St.  for  Immediate  Benefit  Life  Insurance  Co.  Estimated 
cost,  $70,000. 

D.  C,  AVashlngton — Preliminary  plans  prepared  by  Frank  G. 
Pierson,  Arch..  Washington  Loan  and  Trust  Bldg.,  for  one-  and 
three-story  convention  hall  for  a  company  which  is  now  being 
formed.  W.  E.  Dentinger,  Evans  Bldg..  promoter.  Estimated 
cost,    $400,000. 

D.  C  Vl'ashlnerton — T\'.  E.  Dentinger  plans  to  organize  a 
company  to  construct  a  convention  hall.  Estimated  cost, 
$400,000.     G.  Pierson.   W.ashington  Loan  and  Trust  Co.,   Arch. 


>V.  Vn.,  Bluefield — An  expenditure  of  $40,000  contemplated 
by  Bluefield  Lodge,   B.  P.  O.   E.,   for  improving  building. 

W.  Va.,  Spencer — Bids  will  be  received  until  Dec.  22  by  H. 
C.  Ferguson.  Secy,  of  Bd.  of  Education,  for  three-story  high 
school.      V.    T,    Ritter.    Huntington.    W.    Va.,    Arch. 

W.  Xa.  Wheeling — Bonds  for  $S5.000  voted  for  central 
school  in  Center  Warwood  by  citizens  of  Richland  District.  J. 
E.   Evans,   Secy,  of  Bd.  of  Education.     Noted  Nov.   18. 
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X.  C,  Durham — Bids  will  be  received  until  Jan.  11  by  Com- 
miissioners  of  Durham  County,  for  four-story  courthouse  and 
jail.  Estimated  cost  between  $180,000  and  $250,000.  Milburn, 
Heister  &  Co.,  Union  Savings  IJank  Bldg.,  Washington,  D.  C, 
Arch.     Noted  July  29. 

N.  C,  GaNtoniii — Bonds  for  $100,000  will  be  sold  Dec,  14 
tor  schools. 

Pla.,  Sealireeie — Plans  being  prepared  by  Mark  &  Sheftall, 
Clark  Bldg.,  Jacksonville,  for  three-story  concrete  school  for 
Board  of  Public  Instruction.  Estimated  cost  between  $40,000 
and   $50,000. 

Aln.,  Birnilueliam — Plans  prepared  for  school  for  Blessed 
Sacrament   Church.      Estimated   cost,   $50,000. 

Ala.,  Mobile — Church  will  be  constructed  at  Broad  and 
Charleston  .St.  by  Greek  Orthodox  Society.  Li.  G.  Hiakapulos, 
interested. 

Tenn.,  liriMtol — (Offlcial) — We  have  been  informed  that 
although  bonds  for  $60,000  have  been  voted  for  high  school 
bids  for  same  will  not  be  received  for  some  months.  Noted 
Oct.  28  and  Dec.  2. 

Tenn.,  Cleveland — Bids  will  be  received  until  Dec.  14  by  S. 
y.  Adcock,  Supt.  of  High  School  Bd.  of  Bradley  County,  for 
high  school.  C.  T.  Jones,  Hamilton  National  Bank  Bldg.,  Chat- 
tanooga, Arch. 

Tenn.,  Colnmbia — Congregation  of  First  Presbyterian 
Church  will  rebuild  structure  recently  destroyed  by  fire.  Es- 
timated  cost,    $50,000. 

Tenn.,  Cookeville — State  Board  of  Education,  Nashville. 
will  soon  award  contract  for  two  buildings  at  State  Normal 
and  Polytechnic  School.  Estimated  cost,  $145,000.  Noted 
Dec.   2. 

Tenn.,  Cuniberlnnd  Gap — Lincoln  Memorial  University  is 
campaigning  to  raise  $800,000  for  three  dormitories  and  equip- 
ment.     George   A.    Hubbel,    Pres. 

Tenn.,  Lebanon — J.  W.  Hamilton  is  interested  in  a  plan  to 
organize  a  company  to  build  a  hotel,  dancing  pavilion  and 
swimming  pool  on  Hamilton  property  at  Hampton  Springs. 

Tenn.,  XaMliville — Bids  will  be  received  until  Dec.  10  by  V. 
Tolmie.  Chn.  of  Bldg.  Com.,  for  Elliott  School  and  negro  high 
school.  Estimated  cost,  $70,000,  and  $55,000  respectively. 
Noted   Oct.    7   and    Dec.    2. 

Tenn.,  Nnwliville — (Official) — Bids  will  soon  be  received 
for  remodeling  building  at  Fourth  Ave.  and  Union  St.  for 
bank  and  office  building  for  Fourth  and  First  National  Bank. 
Estimated    cost,    $100,000.      Noted    Nov.    25. 

Ky.,  Lexlneton — Eastern  Kentucky  State  Hospital  contem- 
plates  addition    to    hospital.      Estimated    cost,    $90,000. 

Ky.,  L,oni«viIle — Fraternal  Order  of  Eagles  will  construct 
building  at  S12  -South  Second  St.  M.  G.  Mature,  Chn.  of 
Bldg.   Com. 

Ohio,  .'Vllinnee — E.  J.  and  R.  I.  Parthe,  240  East  Main 
St..  plan  to  build  a  two-story  theater  and  store  building. 
Estimated  cost,  $45,000.  W.  W.  Matchett,  537  East  Main  St., 
Arch. 

Ohio,  .\ndover — Press  reports  state  that  a  sanitarium  will 
he  built  in  .\ndover  by  Cincinnati,  Youngstown  and  Andover 
capitalists.      Estimated  cost,   $150,000. 

Ohio,  Athens — Trustees  of  Athens  County  Children's  Home 
contemplate   new  home. 

Ohio,  Atwater — Plans  being  prepared  by  L.  Thomas,  Arch., 
305  Pythian  Temple,  Cleveland,  for  school  for  Board  of  Educa- 
tion. 

Ohio.  Barberfon — City  contemplates  election  to  vote  on 
$fi7,500  bonds  for  city  hall. 

Ohio,  Batavia — Bids  will  be  received  until  Dec.  16  by  Rob- 
ertson &  Fahnestock,  Arch.,  Cincinnati,  for  public  school. 

Ohio.  Cedar  Point — Plans  prepared  by  W.  W,  Hodges  Co., 
Arch.,  1216  Scofield  Bldg.,  Cleveland,  for  three-story  hotel  for 
Cedar  Point  .\musement  Co.  G.  A,  Boecklin,  Sandusky,  Gen. 
Mgr. 

Ohio,  Cincinnati — (Offlcial) — Date  for  receiving  bids  for 
T.  M.  C^.  A.  building  postponed  until  about  Feb.  1.  Noted 
Oct.    7    and    21. 

Ohio,  Cincinnati — Browning-King  Co.  will  build  a  four- 
stroy  building  on  site  of  old  St.  -Vicholas  Hotel  at  Fourth  and 
Race  St.     Estiniated  cost,   $150,000. 

Ohio,  Cleveland — Contract  will  be  awarded  about  Feb.  15 
for  two-storv,  70.xl20-ft.  church  for  Parkhill  Baptist  Church, 
10600  Hathaway  Ave.  Estimated  cost,  $40,000.  Fulton  & 
Butler,    Uniontown,    Penn.,    Arch. 

Ohio,  Cleveland — Plans  prepared  for  additions  to  Cleveland 
Chamber  of  Commerce  Building  in  Public  Sq.  Estimated  cost, 
$400,000. 

Ohio,  Columbus — Plans  being  prepared  by  T>.  Riebel  & 
Sons.  Arch.,  New  First  National  Banli  Bldg..  for  11-story 
hotel  for  Broadway  Co.     Estimated   cost,   $400,000. 


Ohio,  Lakewood — (Offlcial) — We  have  been  informed  that 
New  York,  Chicago  &  St.  Louis  R.R.  does  not  contemplate 
))assenger  station  estimated  to  cost,  $50,000,  as  stated  in  our 
issue  of  Dec.  2     M.  H.  Canniff,  Pres. 

Ohio,  \'lles — Bids  will  be  received  about  Feb.  15  for  six- 
story  building  for  Dollar  Savings  Bank.  Estimated  cost. 
$200,000.  C.  F.  Ownsley,  Mahoning  Bank  Bldg.,  Youngstown, 
Arch.      W.    F.    Stevens,    Secy    and    Treas.      Noted    Oct.    14. 

Ohio,  Norwood — Bids  will  be  received  until  Dec.  13  by 
Harold  Ryland,  Clk.  of  Bd.  of  Education,  for  purchase  of 
$45,000  bonds  for  new  school  in  Norwood  View. 


Noted  Nov.  11. 

Ohio,  Olmnted  Falls — Plans  being  prepared  by  W.  H.  Nick- 
las,  Arch.,  1900  Euclid  Ave.,  Cleveland,  for  school.  Bids  will 
be  received  about  Jan.  1.     Estimated  cost,  $60,000. 

Ohio,  Ravenna — Bids  will  be  received  about  Jan.  1  for 
church  and  Sunday  school  for  congregation  of  First  M.  E. 
Church.  Estimated  cost.  $50,000.  W.  T.  Saltzman,  426  King 
St.,  Chn.  of  Bldg,  Com. 


Ohio,  Ravenna — H.  W.  Riddle,  East  Main  St.,  plans  to  build 
a  three-story,  46xl00-ft,  theater.  Estimated  cost,  $60,000. 
J.    W.    Greene,    246    Grant    St.,    Arch. 

Ohio,  ^VillouKhby — Plans  will  be  prepared  by  Franz  C. 
Warner,  Arch.,  Hippodrome  Bldg.,  Cleveland,  and  E.  D.  Litch- 
field. New  York,  N.  Y.,  for  new  buildings  for  Andrews  Insti- 
tute.     Estimated    cost    between    $800,000    and    $1,000,000. 

Ind.,  HuntinKton — Bids  will  be  received  about  Jan  1  for 
two-story,  141xlS3-ft.  high  school  for  Board  of  Education. 
Elmer  E.  Dunlap.  909  State  Life  Bldg.,  Indianapolis,  Arch. 
Noted  Dec.  2. 

Ind.,  Indianapolis — Bids  will  soon  be  received  by  D.  A. 
Bohlen  &  Son,  Arch..  1002  Majestic  Bldg.,  for  four-story 
bank  and  office  building  for  Meyer  &  Kiser.  S.  Meyer,  137 
East    Washington    St.,    Pres. 

Ind.,  Peru — Plans  will  be  prepared  by  Schriber-Beelman 
Co.,  Second  National  Bank  Bldg.,  Toledo.  Ohio,  for  two-story 
city   hall.      Estimated    cost,    $125,000.      Noted    Nov.    18. 

Ind.,  Terre  Haute — Board  of  Education  will  build  two-storv 
.McLain  Grade  School.  Estimated  cost.  $115,000.  Herbert 
Foltz,    1456   Lemcke  Annex,   Indianapolis,   .\rch. 

Mich.,  Detroit — Plans  prepared  by  Smith,  Hinchman  & 
Grylls,  Arch.,  for  three-story  building  at  765-75  East  Congress 
St.  for  Michigan  State  Telephone  Co.      Estimated  cost,    $60,000. 

Mioh.,  Grand  Rapids — Y.  W.  C.  A.  plans  to  construct  new 
building.      Estimated   cost,    $100,000. 

HI.,  Chicago — Plans  being  prepared  by  Schmidt,  Gardner 
&  Martin,  Arch.,  104  South  Michigan  Ave.,  for  three-story, 
90xl40-ft.  building  for  Eleanor  Club.     Estimated  cost,  $125,000. 

III.,  Tuscola — Board  of  Education  plans  to  build  high 
school.     Estimated  cost  from  $125,000  to  $150,000. 

III.,  I'rbana — Press  reports  state  that  Cleveland,  Cincinnati, 
Chicago  and  St.  Louis  Ry.  will  build  passenger  station  at 
Urbana.  Estimated  cost,  $45,000.  C.  A.  Paquete,  Cincinnati, 
Ohio,  Ch.   Engr. 

Wis.,'  Green  Bay — Plans  being  prepared  by  Helmle  & 
Helmle,  Arch.,  805  Fergus  Bldg.,  Springfield,  111.,  for  addition 
to    St.   Vincent's   Hospital.      Estimated    cost,    $50,000. 

Wis.,  Milwaukee — (Official) — Bids  will  be  asked  in  about  60 
days  for  three-story.  S5xl20-ft.  School  of  Trades  for  Milwau- 
kee Board  of  School  Directors.  Estimated  cost,  $160,000.  Van 
Ryn  &   De  Gelleke,   Caswell   Block,   ATch.     Noted   Dec.   2. 

Wis.,  ^lilwaukee — Preliminary  plans  being  prepared  for 
remodeling  Empire  Building  at  Grand  Ave  and  West  Water 
St.  for  Pabst  Brewing  Co.  Estimated  cost,  $75,000.  Henry 
Danisohefskj',    Mgr. 

Wis.,  Milwaukee — Plans  being  prepared  by  C.  E.  Malig. 
Arch..  Dept.  of  Pub.  Wks.,  for  administration  building  for 
Isolation  Hospital.  Estimated  cost,  $40,000.  F.  G.  Simmon?, 
Comr.    of   Pul3.    AVks. 

W'is.,  Tayeheedali — Bids  will  be  received  next  spring  by 
State  Board  of  Control  for  reformatory  for  women.  Esti- 
mated cost,  $200,000.  M.  J.  Tapping,  Secy.,  State  Bd.  of  Con- 
trol.      Noted    Sept.     23. 

Iowa.  Des  Moines — Bids  will  be  received  about  Jan.  1 
for  three-story  brick  building  at  Fourth  and  Grand  Ave. 
for   Willard   Dixon,    1390   Pleasant   St. 

Iowa,  Eldora — Citizens  of  Independent  School  District 
voted    $93,000   bonds   for   school. 

lowO,  Harlan — Bids  will  be  received  until  2:  30  p.m.,  Jan.  5. 
by  B.  B.  McPheeters,  Secy,  of  Bd.  of  Education,  for  high  and 
grade  school  buildings.  J.  D.  Chubb,  Arch.,  109  North  Dear- 
liorn  St.,  Chicago.  111. 

Iowa,  Sioux  City — Commissioners  of  Woodbury  County  plan 
to  build  three-storv,  150xl50-ft.  courthouse.  Estimated  cost. 
$50,000.      Henry   Metz,    Chn.    of   Bd.    of   Superv. 

Minn.,  Duluth — Northern  Pacific  Ry.  plans  to  build  new 
depot. 

Minn.,  Duluth — Holstead  &  Sullivan,  Arch.,  Palladio  Bldg., 
preparing  plans  for  two  buildings  at  Superior  St.  and  21st 
Ave.,  W.,  for  Stack  Bros.      Estimated  cost,   $70,000. 

Minn.,  Dulutli — Contract  will  be  awarded  in  about  six 
weeks  for  Morgan  Park  School.  Estimated  cost,  $110,000. 
Kelly    &    Williams,    Duluth.    Arch. 

Minn..   Eveietli — Tentative    plans    prepared    by   W.    T.    Bray. 

Arch.,  Duluth.  for  high  school.      Estimated  cost,   $200,000. 

Minn.,  St.  Paul — Bids  will  be  received  until  10:  30  a.m.,  Dec. 
13,  by  A.  Hohenstein,  Pur.  Agt.,  for  building  Carnegie 
Library,    No.    1. 

Kan,,  Ottawa — G.  Washburn  cS:  Son.  Arch.,  preparing  plans 
for  three-story  addition  to  hotel   for  John  Nelson. 

Kan.,  Sniina — Plans  will  be  prepared  by  E.  O.  Brostrom, 
Arch.,  300  Brent  Bldg.,  Kansas  City,  Mo.,  for  church  for 
St.    John's    Lutheran    congregation.      Estimated    cost,    $40,000. 

Kan.,  Topeka — Plans  will  be  prepared  for  junior  high  and 
grade    school.      Estimated    cost,    $70,000, 

Kan.,  Topeka — (Offlcial) — R.  Marks,  Des  Moines,  Iowa,  in- 
forms us  that  proposed  department  store  building  at  Eighth 
and  Kansas  Ave.  will  not  be  constructed  for' about  one  year. 
Noted  Nov.  25. 

Neb.,  Omaha — Plans  being  prepared  for  two-story  office 
building  for  Armour  &  Co..  South  Omaha.  Bids  will  be  re- 
ceived about  Jan.  1.     Estimated  cost,   $70,000. 

Neb.,  Omaha — Bids  will  be  received  by  J.  S.  Dales.  Secy. 
Bd.  of  Regents  of  University  of  Nebraska.  Sta.  A.  Lincoln,  for 
hospital  on  grounds  of  College  of  Medicine,  University  of 
Nebraska.  Estimated  cost.  $150,000,  John  Latenser  &  Sons, 
626  Bee   Bldg,,   Arch,      Noted   Dec.    2, 

S.  D.,  Mitchell — G.  P,  Botson  will  start  campaign  to  raise 
funds  for  building  State  Methodist  Hospital.  Estimated  cost, 
for  first   unit,   $75,000. 

Mo.,  Platt.«iburK — Bids  will  be  received  by  E.  McWilliams, 
Secy,  of  Bd,  of  Education,  until  2  p.m.,  Dec.  15,  for  school. 
Owen   &   Payson,  Arch.,   731   Scarritt  Bldg,,   Kansas   City,   Mo. 
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-Plans  prrpaieil  bv  Bnrn«tt.  Haynes  &  Bar- 

o-story,  SOxHU-tt.  parish  school  for  Catholic 

Louis.       Estimated     cost,     $100,000.       Noted 


Mo..    St.   Louis- 

nett.  Arch.,  for  t« 
Cathedral  of  St. 
Oct.    21. 

Mo.,  Sprlnitfleld — Plans  being  prepared  by  O.  L.  Buttner, 
Arch.,  Holland  Bldft..  for  building  on  South  Jefferson  St.  (or 
Y.  W.  C.  A.  Estimated  cost,  $7ri,ono.  H.  Cooper,  297  East 
Water   St.,    Chn.    of    Uldf;.    Com.      Noted   Nov.    25. 

.Vrk.,  Littlv  Hofk — Morgan  Smith.  Uean  of  Medical  Dept.  Ot 
University  of  Arkansas,  is  interested  in  a  plan  to  build  a 
State   General    Hospital. 

.\rk.,  I>lttle  Rofk— Plans  being  considered  by  Church  of 
Nazarath,  14th  and  John  St.,  for  new  buildini;. 

Tex.,  AbiU-ne — Dormitory  will  be  constructed  at  Simmons 
College.      Estimated   cost,    $40,000. 

Tex.,  AuNtIn — Plans  being  prepared  by  Atlee  B.  Ayres,  Be- 
dell Bldg.,  San  Antonio,  for  land  office  building  and  remodel- 
ing State  Capitol  for  the  state.     Estimated  cost.  $300,000. 

Tex.,  Ileauniont — Bids  will  be  received  until  Dec.  27  by 
Jefferson  Hotel  Co.,  c/o  Cooke  &  Co.,  Theater  Bldg.,  Houston, 
for  nine-story  hotel  at  Jefferson,  Laurel  and  Alamo  St.  Esti- 
mated cost,   $200,000. 

Tex.,  rollcKe  Stiitlon — Bids  will  be  received  until  Dec.  22 
l)y  R.  Adelspeyer.  Arch.,  for  hospital  at  State  Agriculture  and 
alechanioal  College.  Estimated  cost,  $50,000.  Noted  July  29 
and    Aug.    19. 

Tex.,  Cireenville — Wesley  College  will  build  administration 
building.      Estimated  cost,   $.50,000. 

Tex.,  HnrriaburK — Bonds  for  $50,000  voted  by  Harris 
County   School   District   No.   20   for  schools. 

Tex.,  HouNton — Bids  will  be  received  until  2  p.m..  Dec.  13, 
by  City  Secretary  for  building  administration  building  for 
^Iontrose   School. 

Tex.,  Houston — Bonds  for  $50,000  voted  for  schools  In 
School  District  No.  20. 

Tex.,  Kerrville — Mountain  Park  Sanitarium,  recently  or- 
ganized with  $124,000  capital  stock,  plans  to  build  tuberculosis 
sanitarium  near  Kerrville.  C.  S.  Fowler,  San  Antonio,  in- 
terested. 

Tex.,  Pori.s — Plans  prepared  for  hotel  on  South  Second  St. 
Estimated  cost.   $45,000. 

Tex.,  Pharr — Bond  issue  for  $40,000  of  Hidalgo  County 
Common  School  District  No.  4  for  high  school  approved  by 
Attorney  General. 

Tex.,  ^Vichita  FaII« — Plans  being  prepared  by  Field  & 
Clarkson,  Arch.,  for  three-story  building  for  A.  F.  &  A.  M. 
Estimated    cost,    $50,000. 


Okla.,    Durant — Citizens    contemplate    election    to    vote    on 
$100,000   bonds    for   courthouse   and   jail    for   Bryant   County. 

Okla.,  HoldenTille — Citizens  voted  $100,000  bonds  for  court- 
house  and    Jail.      Noted    Nov.    11. 


Okla.,  Okmnleee — Election  will  be  held  about  Dec.  2S  to 
vote  on  $150,000  bonds  for  county  courthouse  and  jail. 

Okla.,  Tulsa — Theater  will  be  constructed  bv  William 
Smith  owner  of  Empress  Theater.     Estimated  cost,  $100,000. 

Okla.,  Tulsa — Bids  will  be  received  until  Dec.  20  by  Board 
of  Education  for  high  school.  Estimated  cost,  $300,000.  H.  O. 
McClure.  Pres.     Noted   Dec.  2. 

Vtah,  Salt  Lake  City — Salt  Lake  Terminal  Co.  will  build 
station  at  South  Temple  and  West  Temple  St.  Estimated 
cost,    $200,000. 

W'ash..  Seattle — Plans  will  be  prepared  by  Bebb  &  Gould, 
Arch.,  Dennv  Bldg..  for  school  to  be  built  on  University  Cam- 
pus.    Estimated  cost,   $150,000. 

Ore..  Portland — Woodmen  of  the  World,  Multnomah  Camp 
No.  77  will  erect  building.     Estimated  cost.  $65,000. 

Ore.,  Portland — Citv  will  award  contract  for  auditorium 
on  Market  Blk  earlv  next  vear.  Estimated  cost,  $600,000. 
Philip  H.   Dater,  City  Engr.      Noted   Aug.   12   and   Oct.   2S. 

Ore.,  Portland — Bids  will  soon  be  received  for  three-storv, 
S3xl00-ft.  building  at  20th  and  Washington  St.  for  Labor 
Temple  Association.  Estimated  cost,  $105,000.  Houghtaling 
&  Dougan,  50S  Henry  Bldg.,  Arch.     Noted  Nov.  IS. 

Calif.,  Bakersfleld — Election  will  be  held  Dec.  14  to  vote 
on     $75,000     bonds     for    two     schools. 

Calif.,  El  Centro — Central  Union  High  School  District  will 
award  contract  for  high  school  in  January.  Estimated  cost, 
$135,000.      S.  B.   Zinimer,   El  Centro,  Arch.     Noted  Oct    14. 

Calif.,  Fresno — Bids  will  be  received  bv  H.  E.  Verble.  Clk., 
Bd.  of  Trustees  of  Kingsburg  Joint  Union  High  School  District, 
until   2   p.m..  Dec    11.   for   high  school. 

Calif.,  Fresno — Bids  will  soon  be  received  for  edifice  for 
Christian  .Science  congregation.  Estimated  cost,  $40,000.  R. 
B.    Hotchkin.    Arch.      Noted   Aug.    12. 

Calif.,  Riverside — Preliminary  plans  being  prepared  by 
Lester  H  Hibbard.  Arch.,  for  citrus  experiment  station  for 
Universitv  of  California.  Plans  include  director's  residence, 
garage  and  shops.     About  $125,000  available  for  this  purpose. 

Calif.,  Sacramento — Revised  plans  being  prep.Tred  by  She.a 
&  Lofciuist  -\rch..  for  William  Land  School  on  17th.,  ISth., 
E..  and  F  St.  Estimated  cost,  $160,000.  B.  J.  Carraghar, 
Pres.    Bd.    of    Education. 

Calif.,  San  Leandro — Bonds  for  $125,000  voted  for  two  new 
district    schools. 

Calif.,  >Vaco — Election  will  be  held  Dec  11  to  vote  on 
$45,000    bonds    for    high    school. 


illili.   Ill 


kI    I< 


MnNN.,  IloNloii — Contract  awaidi-d  to  i !.  .\.  FULLER  CO.  tor 
pavilion  on  Charles  St.  for  MasHachusetts  General  Hoapltul. 
Noted   I  let.    7. 

MnMM.,  DauverH — Trustees  of  Essex  County  Agricultural 
School  awarded  contract  tor  school  on  Maple  St.  to  LOUIS 
McALOON,    .North    Andovcr,    at    $05,320.      Noted    Dec.    2. 

M.  Y  ,  nuKalu — Contract  tor  laboratory  and  experimental 
buildlnR  for  Plercc-Arrow  Motor  Car  Co.  at  Elmwood  Ave. 
and  New  York  Central  H.H.  belt  line  awarded  to  ABERTHAW 
CONSTRUCTION    CO..    Boston.    Mass.      Estimated    cost.    $15,000. 

\.  Y.,  \ew  York — (Borough  ot  Bion.-O  —  (Olllcial) — Con- 
tract awarded  to  Bl'ILDlNi!  VIOLATIONS  COHPORATIO.N. 
Woolworlh  Hldg..  (Borough  of  .Manhattan),  f.ii  church  at  East 
187th  St.  and  Ticbout  Ave.,  for  ICast  IxTih  St.  Inile.l  I'i.sIjv- 
terlan  Congregation.     Estlmatefl  cost.   $40,000.      .Voted  Sept.  3«. 

N.  Y.,  New  York— (Borough  of  Rlchmonil  )  —  (Ollicial)— Con- 
tract for  three-story.  75xl50-fi.  brick  orphan  asylum  for  Beth- 
lehem Home  awarded  to  C.  SCHNEIDER  H.  SOS,  1251  DeKalb 
Ave..  Brooklyn.     Estimated  cost,  $100,000.     Noted  (Jet.  14. 

N.  J.,  .\tlnntlc  City — (Offlclal) — Contract  for  12-story  ad- 
dition to  St.  Charles  Hotel  at  St.  Charles  PI.  and  Boardwalk 
for  Newlln  Haines  Co..  South  New  Jersey  .\ve.  awarded  to 
CRAMP   &    CO.    Dcnckla    Bldg.,    Philadelphia.    Penn. 

IV.  J.,  Princeton — Contract  for  clul>  house  for  Quadrangle 
Club  awarded  to  MATTHEWS  CONSTRUCTION  CO.,  Prince- 
ton.     Estimated    cost.    $10,000. 

Penn.,  I.elinnon — Board  of  School  Directors  awarded  con- 
tract for  high  school  to  BE.XRD  CONSTRUCTION  CO.,  Read- 
ing, at  $151,333.     Noted  Oct.   7  and    14. 

Penn.,  Sernntou — Contract  for  building  for  First  National 
Bank  awarded  to  S.  SYKES  &  SON,  21S  Larch  St.,  Scranton. 
Estimated  cost,  $190,000. 

Penn.,  Wilkes-Barre — Contract  for  two-story  school 
awarded  to  HERM.\N  MAILANDER,  169  Barney  Ave.,  Wilkcs- 
Barre.      Estimated    cost.    $50,000. 

S.  C,  Spartanhure — Contract  for  hotel  at  Morgan  Sq.  and 
King  St.  for  Spartanburg  Hotel  Corporation  awarded  to 
L0NGP:.ST  &  TESSIER  CO..  Greensboro.  N.  C.  Estimated  cost. 
$150,000. 

La.,  Xew  Orleans — (Otricial) — Bids  received  Nov.  23  by  De- 
partment of  Public  Finances  for  Isolation  Hospital  from  J.  A. 
Petty.  $32,956;  Lionel  F.  Favrot,  $34,429:  .M.  Chessi  Co..  $34.- 
700.      .Noted   Nov.    11. 

Ohio,  Canton— Contract  awarded  to  INDIANA  ENGINEER- 
ING AND  CO.NSTRUCTION  CO..  Ft.  Wayne.  Ind.,  at  $47,725  for 
Daniely-Worley  School.      Noted  Nov.   11. 

Ohio,  Cleveland — General  contract  awarded  to  BOLTON 
PR.\TT  CO.  for  club  house  for  Bricklayers"  Union.  Estimated 
cost,  $65,000.     Noted  Nov.   11. 

Ohio,  Cleveland^-General  contract  awarded  to  SAMUEL 
AUSTIN  &  SON  CO..  14230  Euclid  Ave.,  for  building  for  J.  H. 
Donahey  and  Elbert  H.  Baker,  Plain  Dealer  Bldg.,  to  be 
occupied   by   Hudson   Stuyvesant   Motor   Car   Co. 

Ohio,  Cleveland — General  contract  awarded  to  ROBIN- 
.SON  CONTR.4CTING  CO.,  Wade  Bldg.,  for  four-story.  llOx 
120-ft.  college  for  Western  Reserve  University  Dental  School. 
Estimated  cost,   $75,000.     Noted   Nov.    11. 

Ohio,  Cleveland — Great  Western  Oil  Co.  awarded  contracts 
for  office  building  to  P.\UL  BROS..  Citizens  Bldg..  masonry 
work;  YOUNGER  &  FARMER,  carpentry  work.  Estimated 
cost,    $49,000. 

Ind.,  Bloomineton — Contract  for  gymnasium  for  Indiana 
Universitv  awarded  to  A.  E.  KEMMER,  Lafayette,  at  $157,200. 
Noted  Aug.  19  and  Oct.  21. 

Ind.,  Ft.  Wayne — INDI.\N.\  ENGINEERING  AND  CON- 
STRUCTION CO..  Ft  Wayne,  awarded  contract  for  three- 
story.  5Sx220-ft.  building  on  Harrison  St.  for  Ft.  Wayne  Land 
and   Improvement   Co. 

III.,  ChlcBKO — Pennsvlvania  R.R.  awarded  contract  to 
FULLER  CONSTRUCTION  CO..  New  York,  N.  Y..  for  four- 
storv,  400xS0O-ft.  freight  station.  Estimated  cost,  $1,300,000. 
Noted  Oct.  7. 

III.,  Chicago — Bids  received  Dec.  1  by  Board  of  Education 
for  building  Bell  School  from  E.  Reininga.  carpentry  at  $27,- 
772;  .\.  E.  Anderson,  masonry  at  $51,490;  South  Halsted  Street 
Iron   Works,   steel  at  $36,461. 

YVis.,  Milwaukee — Alfred  C.  Clas.  Arch.,  awarded  contract 
for  eight-storv.  120x200-ft.  hotel  for  Harvey  Bros,  to  DAHL- 
MAN  CO.NSTRUCTION  CO..  914  Majestic  Bldg..  Milwaukee. 
Estimated  cost.  $750,000. 

Minn.,  Minneapolis — Contract  for  state  historical  building 
awarded  to  GEORGE  J.  GRANT  CONSTRUCTION  CO.,  St. 
Paul,  at  $397,000. 

Minn..  Northfield- — (Official) — Contract  for  chemistry  build- 
ing at  Northfield  awarded  to  H.  N.  LEIGHTON  CO..  Min- 
neapolis.    Estimated  cost.  $50,000.     Noted  Nov.  25. 

Kan.,  YViebita  —  Contract  awarded  to  SWENSON  CON- 
STRUCTION CO..  625  Finance  Bldg.,  Kansas  City.  Mo.,  for  ad- 
ministration building  for  Y.  M.  C.  A.  Estimated  cost.  $50.- 
000.      Noted    Nov.    11. 

Neb.,  Chadron — (Official) — General  contract  awarded  to 
JOHN  OHLSEN  &  SON.  Loup  City.  Neb.,  for  bank  and  office 
building  for  C.  F.  Coffee  and  B.   F.  Putman.     Noted  Nov.   18. 

Tex.,  .Yustin — (Official) — Contract  for  three-story  high- 
school  awarded  to  VAN  HORN  SHAW  CONSTRUCTION  CO.. 
Ft.  Worth.   Tex.,  at  $100,790.      Noted   Nov.   18. 

Tex.,  Hoaston — Reinhart  &  Donovan.  Oklahoma,  at  $56,000. 
submitted   lowest  bid    for  Taylor  School.      Noted   Nov.   4. 
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Ore.,  Echo — Contract  for  city  hall  awarded  to  C.  H. 
KRANTZ,  Portland,  at  $40,0G5. 

Calif.,  I.OM  Aueelea — Contract  awarded  to  F.  O.  ENGSTRUM 
CO..  I'Mfth  and  Seator  St..  Los  Angeles,  for  bank  building  on 
Spring  St.  for  Security  National  Bank. 


nenjniuin  II.  Lnwrouve,  Class  of  1S7S  Columbia  School  of 
Mines.  Now  York.  N.  Y.,  has  purchased  the  Pelton-Uoble 
waterwhecl  and  Pelton-Francis  turbine  exhibits  of  the  Pelton 
Water  Wheel  Co.,  San  Francisco,  at  the  exposition,  and  has 
presented  the  same  to  the  above  school. 


L-tor 


IMereo  *  Co.,  901   West  St.,  New  Y'ork. 
has   filed   a   petition   in   bankruptcy. 


N.   Y., 


granite 


The  .-Vberthaiv  Con.«*tnjction  Co.  announces  the  removal 
of  its  offices  to  more  commodious  quarters  in  the  newlv 
erected  Niles  building,  at  27  School  St..  Boston,  Mass.  Here 
this  company  will  be  still  better  equipped  for  handling  the 
construction  of  industrial  plants,  dams,  and  similar  struc- 
tures. 

The  Bnrdett  Oxygen  Co.  will  complete  the  erection  of  its 
Ft.  Worth.  Tex.,  plant,  at  23rd  and  Jones  St.,  on  Dec.  15,  1915. 
The  plant  is  designed  to  supply  the  Texas  trade  with  Elec- 
trolytic Oxygen  99y2Tc  pure.  The  Texas  plant  is  the  ninth 
plant  erected  by  the  Burdett  Co.  in  the  various  industrial  cen- 
ters of  the  country. 

E.  W.  Van  C.  Lncas,  Consulting  Engineer,  has  moved  his 
ofBce  from  the  Municipal  Bldg.  to  111  Broadway,  New  Y'ork, 
N.   Y. 

Subway — The  Public  Service  Commission  on  Dec.  7  award- 
ed the  contract  for  the  installation  of  tracks  on  the  White 
Plains  extension  of  the  Lenox  Ave.  branch  of  the  existing 
subway  to  the  COAST  AND  L.\KE  CONTRACTING  CORPOR- 
ATION, at  $53,930.50.  On  the  ground  that  a  mistake  had  been 
made  in  its  estimate,  the  corporation  requested  the  permission 
of  the  Public  Service  Commission  to  withdraw  its  bid,  but  the 
latter  refused.  It  allowed  that  the  bidder  was  responsible  for 
the  error  and  that  the  usual  method  would  be  followed  by 
awarding  the  contract  to  the  lowest  bidder.  It  is  evident  that 
the  city  will  benefit  by  the  award  when  it  is  noted  that  the 
next  lowest  bid,  that  of  the  South  Eastern  Construction  and 
Engineering  Corporation,  was  $101,205.86. 


The    Russian    Society    for    Electrical    Enterprises,    litd.,    of 

Petrograd,  which  is  concessionary  of  electric  lighting  sta- 
tions in  Pawlowsk,  Uman,  Kamenetz-Podolsk,  and  of  tram- 
ways in  Elizabethgrad  and  Uman  has  opened  a  branch  where 
it  is  willing  to  entertain  propositions  from  manufacturers  in 
the  United  States  on  electrical  machines  and  apparatus,  insu- 
lating materials,  steam  and  naphtha  engines  and  water  tur- 
bines, and  desire  to  enter  into  relations  with  first-class  fac- 
tories in  this  country  for  Russia. 

The  Buffalo  Foundry  and  Machine  Co.,  Buffalo,  N.  Y.,  has 
opened  an  office  at  1432  Whitehall  Bldg,,  17  Battery  PI.,  New- 
York,  N.  Y.,  to  take  care  of  business  in  this  section  of  the 
country. 

Exports  for  the  Week — Following  Is  a  statement  of  exports 
(exclusive  of  specie)  from  the  port  of  New  York,  as  reported 
by  the  Custom  House,  for  the  week  ended  December  4,  with 
comparisons  with  the  previous  year: 


Exports    for    the    week. 
Previously  reported    .  .  . 

Total    since   Jan.    1.  .  . 

To — • 
Argentine     Republic 

Brazil    

Bolivia    

Belgium    

British  Possessions. 

China    

Cuba    

Central    America... 

Chili    

Colombia    

Denmark    

Danish     Possessions 

England    

Ecuador    

Egypt    

France    

French     Possessions 

Germany    

Greece     

Hayti    

Ireland    

Italy    

Kongo     


Value 

$1,603,579 

1,250,320 

52,049 

937,132 

2,994(,eSl 

75 

1,987,118 

164.807 

100,857 

249,498 

703.692 

19,157 

19.721,403 

77,578 

242.188 

16,391,477 

94,482 

224,227 

405. S49 

2,944 

553,233 

2,105,734 

745 


1915 
$63,713,174 
..     1,601,327,622 

,  .  $1,665,040,796  $: 

To— 

Mexico    

Norway    

Netherlands    

Netherlands    Poss. .  . 

Portugal    

Peru    

Panama    

Philippines    

Paraguay     

Russia    

Russian  Possessions 

Scotland   

Sweden    

Spain  

Spanish   Possessions 

Siam    

Santo    Domingo 

Switzerland 

Turkey    

Uruguay    

Venezuela    


1914 
$20,061,744 
786,351,600 

$806,413,344 

Value 

200,455 

.      1,359.419 

.       2,246,235 

135,839 

406,368 

199,178 

509,040 

536,265 

1,295 

5,620,036 

642,290 

436,611 

358.652 

292,410 

1,014 

11,918 

203,370 

68,772 

748 

284,630 

228.774 


Total    $63,713,174 


RVILW.VY,  S.VN  FRANCISCO,  C.VLIP. 
Hetch    Hetchy    Project 


Bids  were  received  by  the  Board  of  Public  Works,  Nov.  26, 
for  constructing  a  railway  from  Roasasco  to  the  Hetch  Hetchy 
Reservoir,  about  67  miles,  from  (A)  Porter  Bros.  Co.,  San 
Francisco;    (B)    F.    ROLANDI,    San    Francisco    (awarded    con- 


tract); (C)  MacArthur  Bros.  Co..  and  Mason  &  Hanger,  San 
Francisco;  (D)  Tibbitts-Pacific  Co..  San  Francisco;  (E)  Utah 
Construction  Co..  .San  Francisco;  (F)  Twohy  Bros.  Co.,  San 
Francisco.     The  item  bids  were  as  follows: 


161,673  cu.yd.  grading,  proposition  No.  1,  granite 

376,540  cu.yd.  grading,  proposition  No.  1,  solid  rock 

97,801  cu.yd.,  proposition  No.  1,  soft  rock 

372,735  cu.yd.,  proposition  No.  1,  earth 

1,008,749  cu.yd,  grading,  proposition  No.  2,  alternate  to  proposition 

No.  1,  all  materials.  .^ 

811  lin.ft.  Culverts,  12-in.  corrugated  iron 

811  lin.ft.  culverts,  12-in.  corrugated  steel 

"  1.  corrugated  iron 

1.  corrugated  steel 

corrugated  iron 

corrugated  steel 

corrugated  iron 

corrugated  steel 


4,454  lin.ft.  culverts,  24-i 
4,454  lin.ft.  culverts,  24-i 
527  lin.ft.  culverts,  30-in 
527  lin.ft.  culverts,  SO-in 
944  lin.ft.  culverts,  36-in 
944  lin.ft.  culverts,  36-in 
30  miles  fencing,  common 

10  miles  fencing,  hog-tight 

1  mile  ballast,  section  1,  broken  stone 

1  mile  ballast,  section  1,  gravel 

7.4  miles  ballast,  section  1 ,  selected 

1  mile  ballast,  section  2,  broken  stone 

1  mile  ballast,  section  2,  gravel 

13.7  miles  ballast,  section  2,  selected 

1  mile  ballast,  sectional,  broken  stone 

1  mile  ballast,  section  3,  gravel 

15.2  miles  ballast,  section  3,  selected 

1  mile  ballast,  section  4,  broken  stone. 

1  mile  ballast,  section  4,  gravel. .  .  . 
11.7  miles  ballast,  section  4.  selecter! 
1  mile  ballast,  section  5,  broken  stom- 
1  mile  ballast,  section  5,  gravel. .  . 

11  miles  ballast,  section  5,  selentei 

69  miles  track  construction. 

30  sets  switches,  frogs  and  switch  stands 

20,000  lin.ft.  guard  rails 

2,400  lb.  iron  point  castings  for  guard  rails 

25,000  rail  braces 

10,000  anti-creepers 

10  derails 

100  cattle  guards 

8  redwood  water  tanks 

60,000  pounds  steel  oil  tanks  (2) . 

1  set  equipment  for  oil  tank,  with  gasoline  engine 
1  set  equipment  for  oil  tank,  with  steam  pump. . . 
040070  lb.  Tuolumne  Rive   "      "        "    ' 
mSteel  truss  bridge,  solid 
470,000  lb.  Tuolumne  Riv 

i  bridge,  pin 


bridge  (2  alternatives) ,  proposition  No.  1 : 

'veted 

bridge  (2  alternatives) ,  proposition  No.  2: 
nected . 


130, (X)  lb.  (2  alternatives)  steel  plate  girder  approache 

4.50  M  ft.  b.m.  trestles,  lumber,  erected 

25,000  lb.  iron  in  trestles 

2, ,500  cu.yd.  masonry,  concrete 

1.000  sq.yd.  rubble  m  cement  mortar 

2,000  sq.yd.  rubble,  dry,  hand  laid 

1.000  sq.yd.  rip-rap 

50  miles  telephone  line,  complete 

9  miles  on  poles  already  set 

10  sets  station  instruments,  installed 


Extended  totals. 


A 

B 

C 

D 

E 

F 

$1   17 

$1 ,  05 

$1,23 

$1  30 

$1.36 

1.07 

,94 

,80 

1,20 

1,36 

.69 

.70 

.45 

,70 

.75 

.38 

.37 

.30 

,33 

,36 

.7943 

.67 

,62 

,83 

.93 

1,04 

1.25 

.98 

1,20 

1  50 

1.505 

1.30 

1.25 

.90 

1    15 

1.45 

1.445 

1.23 

2.2S 

1.90 

1,80 

2,55 

2.78 

2.30 

2.25 

1,75 

1  70 

2  40 

2  66 

2  20 

3.00 

2  70 

2  80 

3,50 

3  765 

3  20 

3.00 

2  50 

2  65 

3,30 

3  585 

3  10 

3  75 

3,30 

3  25 

4  20 

4  615 

3.80 

3.75 

3  15 

3  10 

3  90 

4  395 

3.70 

425  00 

600  00 

475  00 

812  00 

500  00 

420  00 

425  00 

670  00 

570,00 

750  00 

625  00 

500  00 

2,700,00 

2,122  80 

2,535  00 

3,360,00 

3,000  00 

2,000  00 

2,250  00 

1,592,10 

1,335,00 

1,690  00 

2,250  00 

2,400.00 

1,350.00 

707,60 

1,235  00 

1,045  00 

1,720  00 

1,900.00 

2,700  00 

1,592,10 

2,535  00 

3,040  00 

3,000  00 

2,000.00 

2,250  00 

1,405,20 

1,310  00 

1,525,00 

2.250  00 

2,300  00 

1,350  00 

1,061,40 

1,135  00 

895,00 

1,720  00 

1,900.00 

2,700  00 

1,592.10 

2,535  00 

2,540  00 

3.000  00 

2,000.00 

2,250  00 

1,326,75 

1,285  00 

1,400.00 

2.250  00 

2,000.00 

1,350.00 

1,061.40 

1,085,00 

895.00 

1,720  00 

2,000.00 

2,700.00 

1,592,10 

2,535  00 

2,760.00 

3,000  00 

2,000  00 

2,250.00 

1,405,20 

1,285,00 

1,580.00 

2,250  00 

2,300.00 

1,350.00 

1.061,40 

1,085.00 

875  00 

1,720  00 

2,000  00 

2,700  00 

2,034,35 

2,535,00 

2,540  00 

3,000  00 

2,000  00 

2,250  00 

1,503,65 

1,285  00 

1,350  00 

2.250  00 

2,000.00 

1,350.00 

884  50 

1,085.00 

975  00 

1,720  00 

2,000.00 

9,750  00 

J,450  00 

9,485  00 

11,480  00 

8,726  88 

9,100.00 

175,00 

140.00 

190  00 

200,00 

224.24 

225.00 

1  00 

.62 

,50 

,11 

.50 

.60 

.07 

.065 

.09 

.08 

.0375 

.06 

,30 

.33 

.32 

,44 

.27 

.21 

,25 

.21 

.27 

.27 

.22 

,21 

30  00 

15  00 

14.00 

32  00 

10  00 

20,00 

25  00 

15  00 

14,00 

25  CO 

29  90 

20,00 

550  00 

400,00 

365  00 

670,00 

377  05 

420,00 

.08 

,04 

.08 

086 

.072 

,06 

850  00 

995  00 

550  00 

1,200  00 

785.68 

1,800  00 

1,700  00 

1,282  00 

560  00 

2,200  00 

1,432.42 

2,300  00 

,052 

,0.55 

.06 

,069 

.05962 

,0625 

,0.52 

,053 

055 

067 

05786 

0575 

052 

0.52 

,055 

,06 

05005 

,0.55 

40  00 

40  00 

43  00 

63,00 

40  00 

70  00 

f^e 

05 

,05 

,063 

04 

,06 

14  00 

12  00 

8,50 

14   50 

12.00 

11.00 

3  50 

3  00 

3  50 

4  00 

6  00 

8,00 

2  50 

2  00 

2  .50 

2,00 

2.00 

6,00 

1  50 

1,75 

,65 

1   00 

1.00 

6  00 

700  00 

575  00 

415.00 

540,00 

500.00 

340,00 

250,00 

380,00 

245  00 

112  00 

114.33 

100  00 

25,00 

16,00 

25.00 

50,00 

16.17 

20  00 

81,932,668 

$1,800,925 

$1,955,062 

$1,555,376 

$1,543,080 

$1,810,807 

Dorember  Ui,   1915 
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RAILWAYS — STKAM    AND    KLECTUIC 
ProitOHPil    Work 

New  York — Movement  is  beins  aRitatetl  to  construct  elec- 
I  I  if  railway  fioin  Oneonta  to  Davenport,  througli  South 
Wi.icester   and   Cliarlotteville    to    Summit. 

VirKinla — Chesapeake  *:  Ohio  Railway  contemplates  an  ex- 
ii.iuliture  of  $160,000  t'oi-  new  terminal  trackage  at  Newport 
N.ws.      V.    I.    Cabell,    Uichmoml,    Cr.    lOufe'r. 

Went  VlrBliila — Spur  will  be  constructed  from  Cross  Creek 
runnel  north  to  Wt-llsburg  to  FuUansbee,  about  thi;ee  miles. 
is    Wabash  R.R.      A.  O.  Cunningham.  St.  Louis.  Mo..  Ch.   I'^nsr. 

Went  VirEiiiin— Surveys  beinft  made  by  Kanawha.  C.len 
1.  Ill  &  Eastern  R.R.  for  extension  from  Tamroy  south  to 
i;.ikley,    S.05    miles.      V.    Veazey.    Mt.    Hope,    Ch.    Engr. 

.\orth  Carolina — Southern  Power  Co.  plans  to  build  elec- 
tric railway  from  Greensboro  to  Reidsville  and  Spray.  iO 
miles.     \V.  S.  Lee,  Charlotte,  Vice-Pres.  and  Ch.   Kn^r. 

Gcoreia — Savannah  &  Southern  Railway  contemplates  ex- 
tension from  Willie  southwest  to  Glennville,  about  IG  miles. 
W.   G.   Tuten,   Letford,    Ga.,   Gen.    Mgr. 

Plorlrta— Jacob  Brown  and  J.  H.  Taylor  interested  in  con- 
struction of  railway  from  Ocala  to  Silver  Springs,  Fla..  about 
Hve    miles. 

Alabama — Press  reports  state  that  Alabama.  Tennessee  & 
Xorthern  Railway  has  been  purchased  by  Illinois  Central  R.R. 
which  plans  to  extend  line  to  Tuscaloosa,  30  miles.  A.  b.  Bald- 
win   Chicago,   111..  Ch.   Engr.,   Illinois  Central  R.R. 

\labama— Surveys  made  by  Gulf.  Florida  &  Alabama  Rail- 
way for  extension  from  Kimbrough  north  to  Jasper.  Ala.,  loS 
miles.      G.    A.    Berry,    Pensacola,    Ch.    Engr. 

Louisiana— Louisiana  &  Arkansas  Railway  plans  to  build 
an  extension  from  Wildsville  Junction  to  Vidalia,  La.,  about 
22  59    miles.      William    Buchanan.    Texarkana.   Ark..   Pres. 

'  Tennessee — Carolina,  Greenville  &  Northern  Railway  has 
sold  bonds  for  proposed  railway  between  Bristol  and  Knpx- 
?me,  viSKingsport^  Newport  and  SevierviUe,  about  140  miles. 
F    A    H    Kellev,  Greenville,  Tenn.,  Ch.  Engr.     Noted  Oct.  14. 

'  Tennesse^^Surveys  being  made  by  Nashville,  Chattanooga 
&  St  Louis  Railway  for  spur  to  Sylvan  Mills,  about  two  miles. 
H    McDonald,   Nashville,   Ch.    Engr.      Noted   Sept.   23. 

Ohio— Cleveland,  Alliance  &  Mahoning  Valley  R.R.,  Cleve- 
land, contemplates  a  double-track  line  from  Warren  to 
Youngstown,   via  Niles. 

Indiana— Gary,  Hobart  &  Eastern  Traction  Co..  Hobart, 
contemplates  construction  of  12  miles  of  track  between  Ho- 
bart and  Valparaiso  next  year.  B.  J.  Schramm.  Hobart,  Gen. 
Supt.   and  Pur.   Agt. 

MicliiKan— rnited  Railway  Co.,  Detroit,  plans  to  extend 
South  Dearborn  line  from  River  Rouge  to  Ecorse.  F.  W. 
Brooks,   Detroit,   Gen.   Mgr. 

Wisconsin-Green  Bay  &  Eastern  RR-  '"';°JP°T2*!,'\.1° 
build  an  interurban  railway  from  Green  Bay  to  Shebo>  gan,  via 
Manitowac,  about  70  miles.  Charles  Frazier,  Manitowac,  in- 
terested.    Noted  Nov.  11. 

•„„.« Citizens     of     Des     Moines     voted     to     grant     2a-year 

franchise  to  Des  Moines  City  Railway  Co.  Under  terms  of 
franchise  company  will  be  obliged  to  expend  ^I'SOO'"?'' J°' 
improvements  during  next  three,  years  including  eight  mile 
extension.      L.    L.    Sloss.    Des    Moines.    Pres. 

loiva— Ft  Dodge,  Des  Moines  &  Southern  R.R.,  Boone, 
plans  ?o  build  railway  from  Swanwood  Junction  to  Des 
Moines,    about    six    miles,    next    year. 

■uiniivaotn Surveys    being    made     for    railway    from    Port 

Arthi"  *o  Dulu"h.  Mfnn..  tf  be  known  as  Great  Northern, 
Minnesota  &  Duluth  R.R. 

Minnesota— St.  Paul  Southern  Electric  Railw-ay,  St  Paul, 
nlans  °o  build  a  railway  from  Hastings  to  Rochester^  64 
miles,  during  1916.     H.  A.  Genung,  1615  Pioneer  Bldg.,  St.  Paul, 

^^'soufh'' Dakota— South  Dakota  &  Western  Railway  Co.  se- 
cured rieht-of-wav  for  railway  from  Mitchell  to  Brule,  via 
p"I?te       W    L.  Bruce,  interested.     Noted  Oct.   2L 

Missouri— Kansas  Citv,  Lawrence  &  Tokepa  R.R.  Co., 
Kansas  Ci"y  pla"  s  to  build  about  52  miles  of  track  between 
Zaiah  and  Top?ka  next  year.  F.  P.  Dickson,  Kansas  City. 
Pres,    and   Pur.    Agt. 

Arkansas-Cache  Valley  R.R.  plans  to  build  lin<-^  f';^;^ 
Thebes.  111.,  to  Little  Rock,  Ark.,  246  miles  G.  W.  L.  Urown. 
Sedgwick,  Ark.,  Asst.  Pres.,  Secy,  and  Gen.  Mgr. 

.    I  „„      a„,-iov.3  made  bv  Ft.  Smith.   Subiaco  &   Eastern 

R.R'^'foT''nnr^from^Scrrn'lon\o^Dardanelle.  Ark..  23  miles. 
Henrv  Stroup,   Paris,   Pres.  and  Gen.   Mgi. 

Texas— Chicago      Weatherford     &     Gulf    Railway    Co.,     re- 

Pres.  and  Gen.  Mgr. 

Texas— Preliminary  surveys  made  by  Houston  &  San  An- 
-a"?eBn'9rcfo'n^llirs  S^c^h'Sw^g^^n^^^^ 

'""t""::-  'survt"s"being"m;d:"'»''Lu-tcher  &  Moore  Lumber 
ro.^rori^tnlioTofTt^%uU.  Sabine  &  Red  River  R.R..  about 
35  miles. 


OklnlioMin — Survi'vs  made  for  railway  from  Clinton  to 
Chickasha  for  Clinton.  Oklahoma  &  Western  Railway,  also  foi 
extension  to  Oklahoma  and  from  Clinton  to  Tuttlc.  via  Union 
City.     G.  V.  McClure.  Oklahoma.  Ch.  Engr.     Noted  Aug.  26. 

Okiaiionin — Ft.  Smith.  Poteau  &  Western  Railway  plans  to 
build  extension  south  from  Poteau,  10  miles.  J.  E.  Finney. 
Gen.    Mgr. 

Oklahoma  —  Santa  Ff  System  contemplates  spur  from 
Sumptcr  to  oil  field,  northeast  of  Blackwell,  Kay  County.  C. 
F.  W.  Felt,  Chicago,  111.,  Ch.  Engr.,  Atchison,  Topeka  &.  Santa 
V6   System. 

Colorado — Denver  &  Rio  Grande  R.R.  plans  to  broad  gage 
235  miles  of  its  line  in  Colorado  and  New  Mexico.  J.  G. 
Gwyn,    Denver,   Ch.   Engr. 

Idaho — Lewiston,  Nezperce  &  Eastern  R.R.,  Lewlston,  plan-j 
to  issue  bonds  to  construct  railway  to  Waha,  Idaho.  J.  P. 
Vollmer.  Lewiston.  Vice-Pres. 

Idnlfo — Business  men  of  Pocatello  plan  to  organize  Po- 
catello  Transportation  and  Interurban  Co.  to  construct  a  rail- 
way   about    seven    miles   long. 

Arixona — Phoenix  Railway  Co..  of  Arizona  plans  to  double 
track  its  line  on  West  Washington  St.  to  the  Capitol.  Sam- 
uel  H.    Mitchell.   Gen.   Mgr. 

Oregon — Southern  Oregon  Traction  Co.,  Medford.  plans  to 
extend  its  line  to  Ruch  and  Blue  Ledge  copper  mine,  about  30 
miles.     C.  E.  Bullis.   Medford.   Gen.   Mgr. 

California — City  Council  granted  franchise  to  Oakland.  An- 
tioch  &  Eastern  Railway  to  build  double-track  line  on  M.  .St. 
extending  westerly  to  Sacramento  River,  easterly  along  M  St. 
to  Third  St.,  along  Third  St.  to  I  St.  H.  A.  Mitchell,  San 
Francisco,  Secy,  and  Gen.  Mgr. 

California — Western  Pacific  Railway  plans  an  expenditure 
of  $20,000,000  for  new  line  when  same  is  taken  from  the 
hands   of   receiver.      T.   J.   Wyche,   Ch.    Engr. 

Ontario — Pere  Marquette  R.R.,  Detroit,  plans  to  double- 
track  its  line  between  Blenheim  and  Wilkie.  Ont.  A.  L. 
Grandy,  Detroit,  Ch.  Engr. 

Ontario — Toronto,  Hamilton  &  Buffalo  Railway  Co.:  Hamil- 
ton, plans  to  build  a  railway  between  Dunville  and  Port  Mall- 
land.      H.    L.    Latham,    Hamilton,    Ont.,    Ch.    Engr. 

Alberta.  Edmonton — See  item  under  "Light,  Heat  and 
Power." 

Bids  In  and  Contraets  Awarded 

Oklahoma — Henrvetta,  Oklahoma  &  Western  Railway  Co. 
awarded  contract  for  grading  line  from  Henr.vetta  to  Kusa, 
Dewar  and  other  towns  to  ALLY  BROS.  W.  T.  Croslen,  Okla- 
homa, Pres.     Noted  Nov.   IS  and  Dec.  9. 

LIGHT.    HEAT    AXD    POWER 
Proposed    Work 

N.  Y.,  Llndehurst — See   item   under    "Water-Works." 

N.  Y'..  New  York — (Borough  of  Manhattan — (Otficial)  — 
Bids  will  be  received  by  John  A.  Kingsbury.  Comr.,  D.-pt.  of 
Pub  Charities,  Municipal  Bldg..  until  10;30  a.m.,  Dec.  20.  tor 
new  steam  supply  and  return  lines  between  power  house  and 
main  building  of"  City  Hospital  District,  Blackwell  s  Island. 

IV.  Y.,  Sanborn — Plans  being  considered  for  electric-light 
plant. 

N.  Y..  Scriba — Public  Service  Commission.  Oswego,  granted 
franchise  to  Peoples  Gas  and  Electric  Co..  Oswego,  to  install 
and  operate  electric  distribution  system  in  Scriba. 

!V.  Y..  Syracuse — Svracuse  Lighting  Co.  granted  franchise 
by  Public  Service  Commission.  Syracuse,  for  transmission  line 
between  Syracuse  and  Geddes. 

N.  J..  Trenton — New  Jersey  State  Hospital  will  build  ad- 
dition to  its   powerhouse. 

Penn.,  Ellwood  City— Mahoning  &  Shenango  Valley  Elec- 
tric Co.  plans  to  build  transmission  line  from  New  Castle  to 
station  of  Pennsylvania  Power  Co.  in  Ellwood  City. 

Penn..  Meadvllle — City  plans  to  enlarge  and  improve  elec- 
tric-light   plant.      Estimated    cost,    $10,000. 

Penn..  Norristown— (Official)- Bids  will  be  received  by 
Trustees  of  State  Hospital  tor  Insane  of  Southeastern  District 
of  Pennsylvania  until  Dec.  30  for  enter  crank  automatic 
engine,  alternating  current  dynamo,  switchboard  and  ventilat- 
ing fans  W.  W.  Hibbert.  415  Hale  Bldg..  Philadelphia.  Con- 
sult. Engr.      (See  adv.) 

Penn..  Went  Readingr — Reading  Transit  Co.  plans  to  im- 
prove'  its  power  plant  at  West  Reading.  Estimated  cost, 
$300,000. 

3Id..  Baltimore — Press  reports  state  that  Columbia  (las  and 
Electric  Co  New  York.  N.  Y.,  will  build  natural  gas  pipe  line 
from  West  Virginia  fields  to  Baltimore.  Estimated  cost.  $10.- 
000  000.     A.  B.  Leach.  149  Broadway.  New  York.  N.  Y.,  Pres. 


Lundy.    Chicago,    111.,    Consult.    Engr. 

La..   Crowley — See   item    under   water  works. 

Ky..  Georgetown — See  item  under  "Water  Works." 

Ky.   Mt.   Olive — A.   Chandler   interested    in   construction   of 

electri'c-iight   plant  in    Mt.  Olivet. 
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Ohio,  Brlpre — Proposition  to  grrant  franchise  to  install  and 
operate  electric-light  plant  and  water  system  in  Belpre  under 
consideration   by   Village  Council. 

Ohio,  >orw€>oiI — Ault  cSl  Wiborg  Co..  Cincinnati,  plan  to 
build  boiler  and  power  house  addition  to  its  plant  in  Norwood. 

Ohio,  steulienvllle — American  Gas  and  Fuel  Co.  plans  to 
Blant  at  Beach  Bottom  near  Steubenville.     Esti- 


build   power  plant  at 
mated  cost,  $2,500,000. 


Ind.,  Miller — City  has  applied  to  Public  Service  Commission 
for   permission   to   issue  $12,500  bonds  for  electric-light    plant. 

III.,  Onkwooil — Citv  contemplates  municipal  electric-light 
plant. 

^Vis.,  Waupncn — City  and  O.  G.  Nelson  Lumber  Co.  will 
build    power    dam    across    Waupaca    River. 

lona.  Fnirbnnks — Citizens  voted  $6,000  bonds  for  electric- 
lighting  system.     Noted  Oct.   21. 

Iowa,  Thornton — Thornton  Light  and  Power  Co..  recently 
incorporated,  will  build  electric-light  and  power  plant.  H.  O. 
Cace,   Pres. 

Minn.,  Bronn  Valley — Ottertail  Power  Co.,  Fergus  Falls, 
has  purchased  local  electric-light  plant  tor  $13,500.  Com- 
pany will  build  transmission  line  to  Brown  Valley  and  also 
extend    lines   to   Beardsley.    Peever   and    Siseton. 

Minn.,  Pluninier — (Official) — Bonds  for  municipal  electric- 
light  plant  will  be  sold  Dec.   27.     Noted  Nov.   25. 

Kan.,  .\ltoona — Plans  being  considered  for  electric-light 
plant  in  Altoona.  Frank  Adams  of  Overleese  &  Askins,  Bart- 
iesville,   Okla.,    interested. 

Kan.,  Colfeyville — (Official) — Election  will  be  held  Dec.  28 
to  vote  on  $20,000  bonds  for  municipal  electric-light  plant.  H. 
H.    Deichler.    City    Clk.      Noted    Dec.    2. 

Kan.,  Dodsre  City — Midland  Water,  Light  and  Ice  Co.  plans 
to  extend  transmission  lines  to  Bucklin  and  Ford,  about  30 
miles. 

Kan.,  Riley — R.  B.  Fegan.  Junction  City,  applied  to  City 
Council  for  franchise  to  install  and  operate  electric-light 
plant    in    Riley. 

>cb.,  Danson — Installation  of  electric-light  plant  in  Daw- 
son   under    consideration. 

Neb.,  Rnskin — Citizens  voted  $6,000  bonds  for  electric-light- 
ing  system. 

.S.  D.,  Revill — Plans  being  prepared  for  electric-light  plant 
in  Revill. 

N.  D.,  Plaza — Construction  of  electric-light  plant  in  Plaza 
under    consideration. 

Mo.,  Pleasant  Hill — Pleasant  Hill  Light  and  Power  Co. 
I)lans  to  build  transmission  line  from  Pleasant  Hill  to  Stras- 
burg. 

Ark.,  Hartford — City  plans  to  install  electric-light  plant. 

Tex.,  Gainesville — Texas  Power  and  Light  Co.  plans  to  in- 
stall new  equipment  in   its   plant  next  year. 

Tex.,  McKinney — Citizens  voted  to  sell  municipal  electric- 
light  plant  to  Texas  Light  and  Power  Co.  who  will  improve 
same.     Estimated  cost,  $100,000. 

Tex,,  Portland^^Citizens  plan  to  incorporate  town  and  issue 
bonds    for    electric-light    plant. 

Okla.,  .\rdniore — City  contemplates  $150,000.  bond  issue  for 
gas    pipe   line.      J.    H.   Corlock,   City   Engr. 

Okla.,  Oklahoma — Plans  being  considered  by  Oklahoma  Gas 
and  Electric  Co.  for  extending  service  mains  to  territory  sur- 
rounding city. 

Ariz,,  Globe — Arizona  Commercial  Co.  plans  to  build  power 
plant.      Estimated   cost,    $50,000. 

^Vash.,  Prescott — Pacific  Power  and  Light  Co..  Walla  Walla, 
applied  to  County  Commissioners  for  permit  to  build  trans- 
mission  line    from   Prescott    to   Waitesburg. 

Wash.,  Prosser — City  contemplates  election  to  vote  on 
bonds  for  municipal  electric-light  and  power  plant. 

Calif.,  Loyalton — Election  will  be  held  Dec.  27  to  vote  on 
$5,000  bonds  for  municipal  electric-light  plant.     Noted  Nov.  11. 

Calif.,  San  Pedro — Permit  granted  F.  O.  Engstrum  Co., 
Fifth  and  Seaton  St.,  Los  Angeles,  for  power  house  for  Amer- 
ican Trona  Co.,  Pacific  Electric  Bldg. 

Que.,  Hull — City  plans  expenditure  of  $20,000  for  extending 
electric-lighting  system.      H.  Boulay,   Clk. 

Ont.,  Kamokn — Town  will  build  hydro-electric  power  and 
distribution  system.  Estimated  cost,  $10,000.  E.  R,  Bar- 
clay,   Clk. 

Onf.,  Watford — Plans  being  prepared  for  hvdro-electric 
power  and  distribution  plant.  Estimated  cost,  $14,000.  W.  S. 
Fuller,   \Vatford,   interested. 

Alta.,  lOdmonton — Press  reports  state  that  G.  W.  Farrell  & 
Co.,  St.  Francis  Xavier  St.,  Edmonton,  plans  to  build  power 
plant  and  electric  railway.     Estimated  cost,   $6,000,000. 

Bids  In  and  Contracts  A^varded 
N.   Y.,   Cape  Vincent — LEONARD   J.   GATES.    Cape  Vincent, 
awarded  contract  for  transformer  station  for  Northern  Utili- 
ties Co.,  Inc..  Watertown. 

IV.  J.,  Elizabeth — (Official) — Contract  for  two-story.  lOOx 
241-ft.  gas  accumulator  building  for  American  Gas  Co.  award- 
ed to  UNITED  FIREPROOFING  CO.,  S  West  40th  St.,  New 
York,   N.    Y.      Estimated    cost,    $60,000. 

Ind.,  Terre  Haute — Indiana  Gas  and  Coke  Co.  awarded  con- 
tract for  gas  coke  plant  to  GAS  MANUFACTURING  CO., 
Cleveland.      Estimated    cost,    $750,000. 

Minn.,  St.  I'aul — (riilhi:ili  rontract  for  installing  heating 
and  lighting  systems  in  Minn.sota  Historical  Society  Build- 
ing awarded  to  OEmi;.;i:  \i  MniEARY  &  SON,  St.  Paul,  at 
$40,324:  and  ELECTRIi'  i -i  i\TI :  ACTING  CO.,  St.  Paul,  at  $11,- 
000.     See  item  under   "P.uildings." 

Calif.,  Heeler — Contract  for  seven  mile  transmission  line 
from  Keeler  to  Cerro  Gordo  mines  for  Southern  Sierras  Power 
Co.,  Riverside,  awarded  to  M.  A.  STAMPHER  CO.,  1821  South 
Hoover  St.,  Los  Angeles. 


BRIDGES 
Proposed  Work 

N.  Y.,  Perry — Town  Board  contemplates  rebuilding  of 
Borden  Ave.    bridge.      Estimated   cost,    $6,000. 

N.   J.,    Newark — Report    of    Bridge    Committee    recommend- 
ing  an    appropriation    for    preliminary    survey    of    new    bridge  1 
over    Newark    Bay    between    Elizabeth    and    Bavonne    adopted' 
by  Board  of  Freeholders  of  Union  County.     Noted  Dec.  2. 

Penn.,  Johnstown — City.  County  and  Johnstown  Traction 
Co.  contemplate  concrete  bridge.  Estimated  cost,  $75,000.  J. 
W.  Cramer,  City  Clk. 

Penn.,  JTeiv  Castle — Plans  will  be  prepared  by  T.  A.  Gilkey, 
Engr.,  for  new  bridge  to  replace  South  Mill  St.  bridge. 

Penn.,  Pittsburgh — City  contemplates  concrete  or  steel 
bridge  across  Greenfield  Ave.  Estimated  cost  of  former, 
$100,000;  latter,   $65,000.     George  S.   Webster,   City   Engr. 

IV.  C,  Bryson  City — Bids  will  be  received  until  Dec.  20  by 
Swain  Count.v  Highway  Commission  for  four  40-ft.  span  and 
one  300-ft.  concrete  bridges.  T.  M.  Howerton.  Bryson  City, 
Engr. 

Tenn,,  Bristol — Southern  Ry.  plans  to  build  bridge  across 
railway  tracks  at  English  St.  Estimated  cost,  $7,000.  B. 
Herman,   Washington,   D.   C,   Ch.   Engr. 

Ohio,  Bridgeport — Bids  will  soon  be  received  for  repairing 
bridges  at  an   estimated  cost   of  $7,000. 

Ind..  Jeflersonville — Pennsylvania  R.R.  will  build  double- 
track  bridge  across  Ohio  River  between  Jeffersonville  and 
Louisville.   Ky.      Estimated   cost,   $2,500,000. 

Kan.,  Lawrence — Date  for  receiving  bids  for  iDridge  on 
county  line  between  Douglas  and  Franklin  Counties  extended 
from  Nov.  6  to  Jan.  3.      Noted  Oct.   28. 

Neb.,   York — Bids   will    be    received    until    noon.    Jan.    11,    by 
the    Commissioners    of    York    County    for    steel    and    concret'"      ' 
bridges   for   1916.      A.    H.   Beck,   County   Clk. 

Mo.,  Valley  Park — W.  A.  Koons  is  interested  in  proposition 
to  bond  city  for  $150,000  for  constructing  bridge  and  culverts 
in  St.  Louis  County. 

Tex.,  Marshall — Citizens  voted  $50,000  bonds  for  viaduct 
over  tracks  of  Texas  &  Pacific  Railway.     Noted  Nov.  4  and  11. 

Okla.,  Purcell — Election  to  vote  on  $100,000  for  bridge 
work  in  McClain  County  has  been  postponed  indefinitely. 
Noted    Dec.    2    and    9. 

Calif.,  Sacramento — Bids  will  be  received  by  State  Highway 
Commission.  515  Porum  Bldg.,  Los  Angeles,  until  2  p.m.,  Dec. 
27.   for  bridge  across  Petaluma   Creek   at  Green  Point. 

Bids  In  and   Contracts   .-Vwarded 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Lowest  bids  received  Dec.  9  for  constructing  Unionport  bridge 
over  Westchester  Creek  were  as  follows:  Rodgers  &  Hagerty, 
Inc.,  $195,511:  William  J.  Rodgers,  $199,399;  H.  D.  Robinson, 
$208,103.     Noted  Nov.  25. 

Penn.,  Harrisburg — (Official) — Contract  for  bridge  across 
Four  Mile  Creek,  Harborcreek  Township,  Erie  County,  award- 
ed to  LININGER  &  BENNETT,  Conneaut  Lake,  Ohio,  at  $3,994. 
Robert   J.    Cunningham,    State    Highway    Comr.      Noted    Dec.    2. 

Penn.,  Philadelphia — Bids  were  received  Dec.  8  by  Depart- 
ment of  Public  Works  for  (_a)  Annsbury  St.  and  North  Penn- 
sylvania R.R.  bridge,  (b)  Orthodox  St.  bridge,  as  follows:  (a) 
Donato  Delise.  Philadelphia.  $41,410;  Peoples  Bros..  Philadel- 
phia, $43,999;  T.  F.  Reilly,  Philadelphia,  $46,000;  (b)  Richard 
Walsh  &  Sons,  Inc..  Philadelphia,  $23,750;  Donato  Delise, 
Philadelphia,  $24,600:  J.  D.  Domey.  Philadelphia,  $24,990. 
George  S.  Webster,  City  Engr.     Noted  Dec.  2. 

Va.,  Hanover — (Official) — All  bids  received  Nov.  24  for 
reinforced-concrete  bridge  over  Little  River,  Hanover  County, 
rejected.      Noted    Nov.    IS. 

Miss.,  Leakesviile — (Official) — Contract  for  bridge  across 
Chickasawhav  River  awarded  to  VINCBNNES  BRIDGE  CO.. 
Vincennes,   irid.,   at   $8,289.      Noted   Oct.   21   and   Nov.   IS. 

Tcnn.,  Jackson — Contract  for  three  highway  bridges 
awarded    to    N.^SHVILLE    BRIDGE    CO..    Nashville,    at    $8,850. 

Ohio.  Warren — (Official) — Contract  for  superstructure  of 
South  Main  St.  bridge  awarded  to  OREGONIA  BRIDGE  CO.. 
Lebanon,   at  $8,200.     Noted   Dec.  2. 

Ind.,  AVabnsh — (Official) — Contract  for  Huntington  St. 
bridge  awarded  to  J.ANSE  BROS.,  BOOMER,  HUGHES  & 
CR.AIN  CONSTRUCTION  CO.,  Detroit.  Mich.,  at  $42,498.  A.  W. 
Grovenor.   Ft.   Wayne,   Engr.     Noted   Dec.   2. 

Midi.,  Detroit — (Official) — Contract  for  wrecking  burned 
Belle  Isle  Bridge  awarded  to  CANDLER  DOCK  AND  DREDGE 
CO..  305  Moffat  Bldg..  Detroit,  at  $4,250,  plus  approximately 
800  tons  of  salvaged  wrought  iron,      R.  H.  Hidey,   Engr. 

111.,  Chicago — (Official) — Lowest  bids  received  Dec.  2  by 
Sanitary  District  of  Chicago  for  superstructures  of  Calumet 
Sag  bridges  were  as  follows:  Milwaukee  Bridge  Co.,  Milwau- 
kee, Wis.,  North  Rd.  bridge,  $5,970;  Paper  Rd.  bridge,  $11,033; 
4Sth  Ave.  bridge.  $4,073;  Homan  Ave.  bridge,  $10,556; 
Kedzie  Ave.  bridge,  $3,158;  Francisco  Ave.  bridge,  $3,158:  Chi- 
cago Bridge  and  Iron  Co.,  Chicago,  111.,  Archer  Rd.  bridge.  $3.- 
900;  Western  Ave.,  bridge,  $6,900;  Division  St.  bridge,  $3,300; 
Ann  St.  bridge,  $3,450;  Chicago  St.  bridge,  $3,450.  Noted 
Nov.    18. 

Kan..  Wathena — Contract  for  reinforced-concrete  bridge 
across  Peters  Creek  awarded  to  J.  H.  WAGENKNECHT,  Wa- 
thena,  at    $5,477.      Noted   Nov.    4. 

Ark.,  Osceola — Contract  for  eight  bridges  awarded  to 
MIDLAND  BRIDGE  CO..  Kansas  City,  Mo.,  at  $7,869;  draw 
bridge  across  Little  River  to  VINCENNES  BRIDGE  CO.,  Vin- 
cennes   Ind.,    at    $5,850. 

Okla.,  Miami — Contract  for  five  bridges  for  Ottawa  County 
awarded  to  CONCRETE  STEEL  AND  CONSTRUCTION  CO., 
Joplin,  Mo.,  at  $4,240. 

Idaho,  Parma — (Official) — Contract  for  steel  bridge  acro^ 
Boise  River  at  Parma  awarded  to  MISSOURI  VALLEY 
BRIDGE  AND  IRON  CO.,  Leavenworth.  Kan.,  at  $18,580.  Noted 
Oct.   7   and   Nov.   4. 
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Calif.,  Sacrnmento — (Official) — Contrnct  for  pinto  Kirder 
bascule  In-idfre  near  easterly  side  of  Yolo  By-Pass  awarded 
to  SECURITY  CONSTKUrT^IN  CO.,  3Sth  and  Alameda  St.. 
I^os  Angeles,  at  $24,G71.     Noted  Nov.  11  and  Dee.  9. 

aue.,  Ilnmniond — Contract  for  bridRe  awarded  to  A.  BEAU- 
CHRSNE,  Arthabaska.     Estimated  cost,  $4,000. 

WATKH-WOHKS 
Proponed  Work 
MnsN..  BernnrilNton — Citizens  voted  to  petition  the  Lecisla- 
ture  to  allow  town  to  establish  water  system.     Estimated  cost, 
$30,000. 

Mas-s..    FItfliliurK — Cit 
$130,000    of    whirh    will    t 

Conn.,    nrl 
its  water  shii 


will    soon    make    loan    of    $2.'>0,000, 

used    for    im|)rovinK    water-works. 

liort — Bridgeport    Hydraulic   Co.    will   develop 

1  Saugautuck  Valley. 


Conn..    < 

Water  Co. 

N.  Y.,  Ontnvin — Contract   for  filtration   plant  and   pumping 
station  will  be  awarded  next  spring.     Estimated  cost.  $135,000. 
Chester  (t  FleminK,  Pittsburgh,  Penn.,  Engr.     Noted  Nov.  4. 
N.  Y.,  BiilTnlo — See  item   under  "Miscellaneous." 

N.  Y.,  LiudenliurMt — Plans  prepared  for  water  system  and 
electric-light    plant.      Estimated   cost,    $125,000. 

N.  Y.,  New  York — (Official) — Bids  will  be  received  by  Wil- 
liam Williams,  Commi.ssioner  of  Water  Supply,  Gas  and 
Electricity.  Municipal  Bldg.,  until  2  p.m..  Dec.  24.  for  furnish- 
ing apparatus  and  appurtenances  for  applying  liquid  chlorine 
to  Croton  water-supply  at   Dunwoodie,  Tonkers,  N.   Y. 

N.  Y..  New  York — (Official) — Bids  will  be  received  bv  Wil- 
liam Williams,  Commissioner  of  Water  Supply,  Gas  and"  Elec- 
tricity, until  2  p.m.,  Dec.  24,  for  furnishing  and  erecting  a 
frame  building  for  use  as  boiler  house  at  the  Clove  pumping 
station. 

BJ.  Y.,  New  York — (Borough  of  Manhattan) — See  item  under 
"Miscellaneous." 

N.  J.,  Butler — Butler  Water  Co.  will  extend  water  system 
to  Lake  Keiko  next  spring.  Estimated  cost,  $12,000.  Noted 
Aug.  26. 

N.  J.,  Far  Hills — L.  V.  l.udlow  and  associates  plan  the 
organization  of  local  water  company,  to  install  and  operate 
system   for   Par   Hills   and    Bedminister. 

N.  J.,  Keyport — People's  Water  Co.,  Keansburg.  has  applied 
to  Township  Committee  for  bonds  for  the  installation  of  water 
system, 

Penn.,  Leigliton — City  will  have  plans  prepared  for  water 
system.      A.   J.    Snyderm,    Borough    Secy.      Noted    Nov.    30. 

Md.,  Baltimore — City  contemplates  installation  of  water 
meters  in  all  building.?,  except  two-story  buildings  with 
frontage  of  12-ft.  Estimated  cost,  $1,500,000.  H.  K.  McKay, 
City    Engr. 

>V.  Vn.,  Charleston — City  Council  contemplates  municipal 
water    system. 

S.  C,  Johnston — Citizens  will  hold  election  to  vote  on 
$40,000  bonds  for  water-works  and  sewers. 

Ga.,  ColunibuM — Citv  contemplates  reservoir  at  Pumpkinton 
Ferry.      W.    C.    Campbell,    City    Engr. 

Ga.,  Tifton — See  item   under  "Sewers." 

Pla.,  Homestead — Citizens  voted  $40,000  bonds  for  construc- 
tion of  water  works  plant. 

Fla.,  Lake  AVorth — City  will  issue  $20,000  bonds  for  water 
works   system. 

Ala,,  Camden — (Official) — Citizens  voted  $15,000  bonds  for 
water  system.     B.  H.  Matthews,  City  Clk.     Noted  Nov.  24. 

liB.,  Crowley — Citizens  will  issue  $35,000  bonds  for  water 
works  and   electric   light. 

1.0.,  De  Bidder — Plans  being  prepared  for  water  works  sys- 
stem  by  Xavier  A.  Kramer,  Magnolia,  Miss.  Bids  will  be 
called    for    in    about    60    days. 

Ky.,  Bowling  Green — Contract  will  soon  be  awarded  for 
sedimentation   basin   at  water   plant. 

Ky.,  GeorKetown — City  has  purchased  a  site  for  water- 
works and  electric-light  plant. 

Ohio,  Belpre — See  item   under  "Light,  Heat  and   Power." 

Ohio,  Cleveland — City  plans  to  issue  $500,000  bonds  for 
improving  water  system.  Charles  F.  Schultz,  Comr.  of  Water- 
Works. 

Ohio,  Rast  View — (Warrensville  post  office) — Bids  will  be 
received  until  noon,  Jan.  17.  for  sale  of  $15,095  bonds,  for 
■water  mains  and  sewers  in  East  View  Ave. 

Ind.,  Orleans — Citizens  will  construct  a  water-works  sys- 
tem.    Estimated  cost.   $50,000. 

Mieh..  R.seanaha — Citizens  voted  on  amendment  permitting 
the  issue  of  bonds  for  water  system.  City  plans  to  purchase 
plant  of  North  Michigan  Water  Co.  for  which  appraisal  is 
now  being  made.     W.  J.  Hodson,  City  Engr.     Noted  Nov.  18. 

Mieh..  Grand  Rapids — Citizens  voted  $23,000  bonds  for  in- 
stallation of  water  works  system.     L.  E.  Stevens.  City  Engr. 

Slloh.,  Sacinaw — (Official) — Citizens  defeated  $750,000  bonds 
for  water  system.      Noted  Oct.   21. 

Mich.,  ^VntervIeit — Bonds  for  $23,000  voted  by  citizens 
for  pumping  station  and  water  system. 

ni.,  GaleshurB — Bids  will  be  received  by  William  L.  Bou- 
telle,  Citv  Clk.,  until  Dec.  20.  for  tubular  deep  well,  about 
2,500   ft.    deep.      F.    L.    M.    Connolly,    City   Engr. 

Minn.,  McKinley — Citizens  voted  at  special  election  to 
enlarge  and  extend  water-works  system.  Estimated  cost, 
$8,500. 

MInn„  Tracy — Elevated  tank  of  about  75,000-gal.  capacity 
will  be  constructed  by  city. 

Kan.,  Channte — Citizens  contemplate  improvement  of 
municipal  water  works  system.     Estimated   cost,   $29,000. 

Kan.,  Hnmbolt — Citizens  contemplate  improvement  of  mu- 
nicipal   water    works    system.      Estimated    cost,    $10,000. 


Knn.,  lliitehinNon — Citizens  contemplate  two-mile  exten- 
sion to  water- works  system  during  IHlfi.  Edward  Metz,  Citv 
Clk. 

Mo.,  KnnsaM  City— (Orilcial) — Bids  will  be  received  Jan,  12, 
for  steam  turbine,  reduction  gear,  centrifugal  pumping  unit 
for   wuter-wiirks.      Burton   Lowther,   Ch,    Engr.      (See  adv.) 


^x  Tex.,  DnlinH— City  will  lay  new  water  pipes  along  Oakcllff 
St.      Estimated    cost,    $21,500.      J.    M.    Preston,    City    Engr. 

•  Tex.,    I'llKin— Bonds    for    $10,000    sold    for   sinking    artesian 
well.      Noted    July    29    and    Aug.    12. 

Tex.,   Grants   Pass — City   plans   to   hold    election    to   vote   on 
$SO,000  bonds  for  municipal  water  system. 


Tex.,  Tyler — City  will  hold  election  Jan.  23  to  vote  on 
$250,000  bonds  for  municipal  water  system.  H.  E.  Elrod 
Dallas,  Consult.  Engr.     Noted  Nov.  IS. 

Okla.,  Oklahoma — Plans  being  prepared  for  water  system. 
Election  will  probably  be  held  next  March  to  vote  on  bonds 
for  same. 

Wash.,  Seattle — City  Council  contemplates  water  mains  In 
the  following  streets:  24th  Ave.  N.  W.;  Orcas  St.  from  42d  to 
41st  Ave.  S.:  Gist  .\ve.  S.;  14th  Ave.  N.W..  from  West  75th  to 
West  S5th;  Seventh  Ave.  N.W.;  West  55th  St.  from  Sixth  to 
Eighth   Ave.   N.W. ;    West   56th    St. 

Calif.,  San  Franelseo — (Official) — The  sale  of  $43,287,000 
bonds  for  Hetch  Hetchy  project  has  been  canceled.  M.  M. 
O'Shaughnessy.  City  Engr.     Noted  Nov.  11. 

N.  S.,  Glare  Bay — Plans  for  new  pumping  unit  at  water- 
works being  prepared  by  A.  McKlnnon,  City  Engr.  Estimated 
cost.   $10,000. 

Ont.,  Blenheim — Pere  Marquette  R.R ,  Detroit,  Mich.,  Is 
having  plans  prepared  for  water  system  at  Blenheim.  J.  J. 
Corcoran,  Supt. 

Ont.,  New  Toronto — City  Council  considerating  Installation 
meters  in  connection  with  new  water  system.  Hugh  Thomas. 
Supt. 

Ont.,  Sarnia — City  Council  considering  extensions  to  water- 
mains.      Estimated  cost,  $12,000.     .T.   D.  Stewart,  City  Clk. 

Ont.,  Stratford — City  plans  to  lay  new  water  main  on  Wel- 
lington and  Britannia  St.     A.   B.  Manson,   City   Engr. 

Man.,  AVInnipee — (Official) — Bids  will  be  received  until 
noon,  Dec.  29.  by  Commissioners  of  Greater  Winnipeg  Water 
District,  for  the  supply  of  one  steam  operated  dragline  exca- 
vator.    S.  H.  Reynolds.  Chn.      (See  adv.) 

Man.,  Winnipeg — City  will  lay  water  main  on  Talbot  Ave. 
from  Kent  St.  to  east  city  limits.  Estimated  cost,  $7,000.  W. 
P.   Brereton,   City   Engr. 

Man.,  \Vinnipeg — City  will  lay  water  mains  on  Academy 
Rd.  and  Centennial  St.  Estimated  cost,  $13,000.  W.  P.  Brere- 
ton,  City   Engr. 


B.  C,  Victoria — Plans  being  considered  by  Water-Works 
Department  for  water  main  in  Douglas  St.  from  end  of  Sooke 
Lake  pressure  main  to  Herald  St.  Estimated  cost,  $4,500. 
C.  H.  Rust,  City  Engr. 

Bids  In  and  Contracts  Awarded 

N.  Y..  Le  Roy — According  to  press  reports.  Board  of  Water 
and  Light  Commissioners  awarded  contract  for  additional 
storage  tank  in  connection  with  new  water-works  svstem  to 
PITTSBURGH-DES    MOINES    STEEL    CO.,    Pittsburgh,    Penn. 

Estimated   cost.    $5,200.      Noted    Nov.    25. 


Ohio,  Ashtabula — Contract  for  laving  water  mains  across 
Ashtabula  River  awarded  by  Ashtabula  Water  Supply  Co.,  to 
GILLEN  &  CO.,  Ashtabula.  Chester  &  Fleming,  Pittsburgh, 
Penn.,   Engr. 

Ohio,  Upper  Sandusky — Contract  for  installation  of  low 
service  pump  awarded  to  HARRIS  PUMP  &  SI'PPLY  CO., 
Pittsburgh,  Penn.  Chester  &  Fleming,  Pittsburgh,  Penn., 
Engr.     Noted  Nov.   4. 

III.,  Wheaton — (Official) — Contract  for  2.000,000-gal.  tank 
awarded  to  MEMPHIS  STEEL  CONSTRUCTION  CO.,  Greens- 
burg.  Penn.      Estim.ated  cost,   $S,S43.     Noted  Dec.   9. 

Iowa,  Marshalltown — (Official) — Contract  for  pump  for 
water  system  awarde"^  to  \LLIS-CH.\LMERS  CO.,  Chicago, 
111.     Estimated  cost,  V14.4Sb.     Noted  Dec.   9. 

Neb.,  Lincoln— A:.TERICAN  CAST  IRON  PIPE  CO.,  Birm- 
ingham. i>la.,  at  $8,000.  awarded  contract  for  5,200  ft.  of  12-in. 
c.-i.  pipe. 

Utah,  Salt  Lnko  City- — Bids  were  received  Nov.  24  for  con- 
structing storage  dam  in  Parley's  Cation,  as  follows:  P.  J. 
Morgan,  152  West  Second  St..  at  $117,052  and  $216,587.  alter- 
nately, on  Ambursen  type,  and  at  $226,212.  on  .arched  type, 
completed  dam;  Parrott  Bros.,  at  $75,290.  on  multiple-arch 
type,  first  unit,  and  at  $13S,S39  on  completed  dam,  and  $88,670, 
arched   concrete   type,   first   unit.      Noted   Sept.    16   and    Oct.    14. 

Ont.,  Broekvillc — City  Council  will  lav  water  mains  in 
Cedar,  James.  Charles  and  Pearl  St.,  by  day  labor.  G.  H. 
Bryson,  City  Engr. 


B.  C.  Port  Moody — Contract  for  water  system  awarded  to 
ROBBRTSON-GOODSON  CO..  Vancoiiver.  at  $37,050.  Noted 
Dec.  9. 
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R.  I.,  Provlilencf — Rids  will  be  received  Dec.  20.  for  fur- 
nishing sewer  pipe,  branches,  etc.,  for  Department  of  Public 
Works.     \V.   C.   rolkey.   City   Clk. 

IV.  v.,  !V»'«-  Vork— (BorouKh  of  Manhattan) — Bids  will  be 
received  l>y  Marcus  M.  Marlis.  Borough  Pres.,  until  Dec.  20, 
for   improving  sewer  in    East  70th   St. 

N.  Y.  Ni-iv  York, — (Borough  of  Manhattan) — See  item  under 
"Miscellaneous." 

N.  Y„  Oncoiita — Plans  being  prepared  for  sewage  disposal 
plant.  Estimated  cost,  ?45.000.  F.  M.  Gurney.  City  Engr. 
Noted  Nov.  11. 

>'.  Y.,  WnppiiiKerM  FnllN — Bonds  for  $15,000  voted  for  sewer 
system.     H.    L.    Sterling,   Wappingers   Falls,   Engr. 

S.  C,  Johnston — City  plans  to  vote  on  $40,000  bonds  for 
sewers  and  water-works. 

«Jn.,  TIfton— Citizens  plan  election  to  vote  on  $100,000 
bonds  for  sewer  system  and  water-works. 

Fin.,  finlncsvllle — Citizens  voted  $21,000  bonds  to  extend 
sewer  system. 

Fin.,  GnincMi-ille — See  item  under  "Streets  and  Roads." 

Ohio,  Chrviot — (Cincinnati  post  ofRce) — Bids  will  be  re- 
ceived until  noon.  Dec.  22.  for  sewer  in  Beech  St.  from  Har- 
rison to  Mozart   Ave.      Albert  J.   Reusing.   City  Clk. 

Ohio,  rirvelana — Bids  will  be  received  by  A.  R.  Callow. 
Commissioner  of  Purchases  and  Supplies,  City  Hall,  until 
noon.  Dec.  23.  for  construction  of  nine  sewers  in  various 
streets.     Robert  Hoffman,   405   City  Hall,   Engr. 

Ohio,  Dayton — Contract  will  soon  be  awarded  for  61,000 
ft.  of  sewer  pipe.     Estimated  cost,  $10,000. 

Ohio,  East  View— (Warrensville  post  office) — See  item  un- 
der "Water-Works." 

Ohio.   Mansfield — Bids    will    be    received    until    Dec.    23,    for 
improvement    of    sewer    in    Reed    and    Tremont    St^, 
struction   of   S-in.   sanitary  sewer. 
Control. 

Ohio,  New  Conierstown — (Official) — Bids  for  sewage-dis- 
posal plant  will  not  be  received  until  the  spring.  Estimated 
cost,   $60,000.      E.   Beaty,  City   Engr.      No*ed   Nov.    11. 

Ohio.  Painesville — Bids  will  be  received  by  F.  A.  Tiittle, 
nir.  of  Pub.  Ser..  until  Dec.  22,  for  constructing  sewers.  Esti- 
mated cost.   $38,750.      F.  N.  Downer.   City  Engr.     Noted   Dec.   V. 

Ohio.  Toledo — Plans  b.-ins"  prepared  by  L.  A.  Boulay,  City 
Engr  for  a  sewage  pumpiTv-r  .-^t.Ttion  between  Glendale  Ave. 
and  limits  of  Jlaumee.     E.^timated  cost,  $40,000. 

Ohio.  Toledo — County  Commissioners  plan  to  build  sewer 
from  Sylvania  Ave.  to  Ten  Mile  Creek,  about  1 V4  mi.  L.  A 
Boulay,'   County    Engr. 

Ohio,  Xenia — Contract  will  be  awarded  some  time  this 
winter  for  sewage-disposal  plant.  Estimated  cost,  $60,000. 
Noted  Oct.  14  and  Nov.  11. 

Ohio,  Youngstown — City  contemplates  over  40  miles  of 
sewers.     F.   M.  Lillie,   City  Engr. 

Ind„  Anderson — Citizens  will  hold  election  to  vote  on  sewer 
system  in  Third  St.  from  Madison  Ave.  to  Sycamore  St. 

Ind..  IndianapolLs — Board  of  Public  Works  approved  ex- 
penditure of  $114,560  for  new  sewer  in  Warman  Ave. 

Mich,,  Bad  Axe — Citizens  voted  $38,500  bonds  for  sanitary 
sewer  system. 

Mleta,,  Flint — E.  C.  Shoecraft,  City  Engr.,  has  recommended 
an  appropriation  of  $137,000  for  storm  and  sanitary  sewers 
during  1916  which  has  been  approved  by  City  Council. 

Mifb.,  Grand  Rapids — Plans  prepared  by  JR.  Rumsey, 
Consult.  Engr.,  for  sewage-disposal  plant  at  Kent  County 
Home. 

Mich..  Grand  Rapids — Citizens  plan  to  construct  a  sewage- 
disposal    plant.      Estimated  cost,   $1,500,000. 

Mich.,  Jackson — Citizens  plan  to  construct  sewage  disposal 
plant. 

111..  Peoria— Plans  being  prepared  by  L  D.  Jeffries,  City 
Engr.,  for  sewer  system  in  Second  Ward.  Bids  will  be  received 
in   spring. 

III..  West  Chlcagro — Citizens  voted  to  construct  sewer 
system.      Estimated   cost,   $130,000.      Noted   Oct.   7. 

Wis.,  Beloit — City  plans  to  build  storm  sewers  next  ye.ir. 
G.    E.    Heeb-nk,   City    Engr. 

Wis..  I-n  Crosse — City  plans  to  award  contract  next  March 
for  extetnding  sewer  system.  George  Bradish,  City  Engr. 
Noted  Sept.  30. 

Wis.,  Xew  Lisbon — City  will  not  install  sewer  system  unt'l 
next  spring.  W.  G.  Kirchoffer,  24  North  Carroll  St.,  Madison. 
Engr.     Noted   Dec.   9. 

Wis.  Superior — Citv  plans  to  construct  sewers  at  an  esti- 
mated cost  of  $40,000  to  $100,000. 

Wis.,  "West   .\llis — City  will  build   sewage-disposal   plant. 

lowo.  Mason  City — Contract  for  sewage  disposal  plant  will 
be   let  about   Jan.   6.      Estimated  cost.    $100,000.      Noted    Dec.    2. 

la.,  Northwood— City  Council  plans  sewerage  system  in 
Northwood. 

la..  Rock  Island — City  Council  plans  sewer.  Estimated  cost, 
$4,500. 

Minn  Denson — City  retained  S.  B.  Gardner,  Engr.,  Benson, 
to  make"  preliminary  survey  for  sanitary  sewer  and  sewage- 
treatment  plant.  About  $16,000  available  for  this  purpose. 

Minn     Duluth Citv  will   construct   sewer  in   Billings   Park 

District,"and   alley   between   Washington   and   New   York   Ave. 
from  21st  to  Belnap  St. 

Minn,.  Minneapolis— According  to  press  reports  City  Coun- 
cil plans  expenditure  of  $100,000  for  deep  tunnel  sewers.  Carl 
Illstrup,  City  Sewer  Engr. 


Minn..  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
City  Pur.  Agt..  until  10:30  a.m..  Dec.  20.  for  sewer  in  Eaton 
St      Claussen,   City   Engr.      Noted   Dec.    9. 

Neb.,  Lincoln — Contract  will  soon  be  awarded  for  storm 
sewer  in   J  St.      Estimated   cost,   $6,500.     T.  H.  Berg,   City   Clk. 

Neb,,  Omnlia — City  plans  to  award  contracts  for  sewer 
work  early  next  year.  Estimated  cost,  $100,000.  E.  E.  Bruce. 
City   Engr. 


Mo.,  Jefferson — Plans  being  prepared  for  construction  of 
storm  sewers  in  Walnut  and  McCarty  St. 

Ark.,  Rosers — Bids  will  be  received  until  Dec.  20,  by 
Charles  S.  Applegate,  Secy.  Bd.  of  Sewer  Improvements,  for 
sewer    system    in    District    No.    3. 

Te.x.,  Beltou — The  Attorney  General  refused  approval  of 
$40,000  bonds  for  sewer  system.  Citv  Council  has  ordered 
another  election  to  be  held  Jan.   4.     Noted  Dec.  2. 

election  to  vote  on  bonds 

Tex.,  Houston — City  will  build  storm  sewers  in  Leeland 
Ave.  and  Andrew  .St.,  from  Main  to  Crosby  St..  in  Day  and 
Eagle  Ave.  from  West  Alabama  Ave.  to  San  Jacinto  St.  and 
Hathaway  Ave.      E.   E.   Sands,  City  Engr. 

Ont..  Alvinston — Town  Council  is  considering  improve- 
ments to  sewers.      W.  J.  Weed,   City  Clk. 

Ont.,  Brockviile — Town  Council  will  install  electric  sewage 
pump  at  the  Fair  Grounds  Military  Camp.  George  Bryson. 
City  Engr. 


Ont..  London — City  Council  plans  sewers  in  Dundas  and 
Adelaide  St.      H.  A.   Brazier,  City  Engr. 

Ont.,  Toronto — Bids  will  be  received  until  noon.  Dec.  21. 
by  Board  of  Control,  for  constructing  sewers  on  various 
streets.     C.  H.  Rust.  City  Engr. 

Bids   In  anil   Contracts  .\warded 
Mass.,  Boston — (West   Roxburv) — Contract   for  sewer  work 
in  Saville  St.,  West  Roxbury,  awarded  to  WILLIAM  L.  DOLAN. 
44  Tower  St.,  West  Roxbury,  at  $6,375. 

N.  Y„  Nenr  Y'ork — (Borough  of  Bronx) — Official — Lowest 
bidder  for  sewer  and  connections  was  Briggs  &  McLaughlin 
Contracting  Co.,  at  $4,230. 

N.  J.,  Linden — Township  Committee  awarded  contract  for 
Installation  of  sewer  in  Wood  Ave.  to  MATHEW  WADE, 
Elizabeth. 

N.  J.,  Ridgefield  Park — Fred  E.  Gross,  Tonkers,  submitted 
lowest  bid  for  sewer  system  in  West  View  Section,  at  $27,794. 
Noted  Dec.  2. 

Penn.,  Philadelphia — Contract  for  sewer  "work  at  foot  of 
Snvder  Ave.  awarded  to  D.  A.  CONAN,  1345  Arch  St.,  I'hila- 
delphia,    at   about    $22,000. 

Penn.,  Philadelphia — Robert  F.  Higgins,  4642  Lancaster 
Ave.,  Philadelphia,  submitted  lowest  bid,  at  $70,000  for  Rock 
Run    sewer. 

Md.,  Baltimore — Board  of  Awards  received  bids  Nov.  24  for 
Section  No.  1,  Waverly  trunk  sewer  and  lateral  sewers  in  Dis- 
trict No.  34-D.  Contract  No.  168  and  169.  as  follows:  (a) 
Frank  Carozza,  $40,126;  W.  H.  &  C.  F.  Thompson,  $10,000  F. 
B.  Beasman  &  Co..  $10,322;  (b)  Thomas  Hampton  Co.,  $9,888; 
Frank  Carozza,   $10,240;  F.  B.  Beasman  &  Co..  $10,402. 

S.  C,  Charleston^Contract  for  pipe  drains  in  portions  of 
Poplar,  Romnev  and  various  other  streets  awarded  to 
CHARLESTON  "ENGINEERING  AND  CONTRACTING  CO., 
Charleston,    at    $16,780. 

Tenn,.  Cleveland — Contract  for  reinforced-concrete  sewage 
disposal  plant  awarded  to  CONCRETE-STEEL  CONSTRUC- 
TION CO.,  Cleveland.  W.  C.  Kirkpatrick,  Birmingham,  Ala., 
Engr. 

Ind.,  Indianapolis — Contract  for  Ohio  and  Harding  St.  sewer, 
awarded  to  COLUMBIA  CONSTRUCTION  CO.,  Indianapolis.  B. 
J.   D.  Jeup,   City   Engr. 

Mich.,  Harbor  Beaob — (Official) — Contract  for  sanitary 
sewer  system  and  disposal  plant  awarded  to  McHALEY  & 
EDWARDS.  Milan,  Mich.  Estimated  cost,  $16,209.  Noted 
Dec.  2. 

111.,  Chicai;o — All  bids  received  Dec.  2  for  Calumet  Inter- 
cepting sewer.  Contract  No.  4  rejected  by  Board  of  Trustees 
of  Sanitary  District.     Noted  Nov.   4. 

111.,  Dixon— HATCH  &  MONTAGUE,  Niles.  at  $51,555, 
awarded  contract  for  concrete  tunnels  at  State  Epileptic  Col- 
ony near  Dixon,  and  LOGAN  &  GIERTZ,  at  $27,700,  for  san- 
itary sewers.  Noted  Nov.  18. 

Minn,,  South  St.  Paul— (Official) — Contract  for  sewer  in 
Third  St.  and  Third  Ave.  awarded  to  TANNER  BROS.,  St.  Paul. 
Estimated  cost,  $24,490.     Noted  Nov.   4. 

Idaho.  Bonners  Ferry — (Official) — Contract  for  sewer  sys- 
tem and  sfwage-disposal  plant  awarded  to  CLIFTON  APPLE- 
GATE  CO.,   Spokane,    Wash.      Estimated   cost,    $23,493. 

Cniif.,  Lodi — Bids  have  been  rejected  for  furnishing  city 
with  1.300   ft.  of  IS-in.  sewer  pipe. 

Ont_  Berlin — Contract  for  pumps  for  new  sewage-disposal 
plant  awarded  to  CANADIAN  ALLIS-CHALMERS,  LTD.  Esti- 
mated cost,  $4,402. 

Ont  London — Contract  for  sewers  on  Egerton  and  William 
St.   awarded   to    BLIGHT   &   FIELDER. 
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X.    Y.,    Perry — City    contiinplates    garbapre    disposal    plant. 

Vn.,  Norfolk — W.  R.  Russell.  Supt.  of  St.  CleanI  ipr  Dept., 
has  lecomniendt'd  installation  of  new  gaibace  Incinerator  In 
Norfolk. 

Iml..  Ft.  AVnyn*'^ — (Ofllcial) — Bids  will  be  received  at 
office  of  Board  of  Public  Worlts  until  3  p.m.,  Jan.  3.  for  con- 
struction of  garbage  Incinerator.  H.  W.  Becker,  Clk.  Noted 
Auff.  5  and  Oct.   21.     (See  adv.) 

Ont..  Cronlnnd — J.  G.  Stephenson,  Welland,  contemplates 
garbage-disposal   plant.     Estimated   cost,  $20,000. 

STUERT.S   AM>  RO.VDS 
Pro|io.Me4l    AVork 

Conn.,  Hnrtforil — Bids  will  be  received  bv  State  HiRhwav 
Commission  until  2  p.m.,  Dec.  21,  for  constructing  road  in 
Branford,  Thompson,  Cornwall  and  Portland  Townships  and 
city   of  Norwalk. 

N.  Y.,  .New  York— (Borough  of  Bronx) — (Offlcial)— Bids  will 
be  received  until  10:  30  a.m.,  Dec.  23.  bv  Houglas  Mathewson, 
Borough  Pres.,  for  improving  Odell  St.  from  Unionport  Rd.  to 
Starling  Ave.:  Newbold  Ave.  from  Catsle  Hill  to  Zerega  Ave.; 
Waterbury  Ave.  from   Westchester  Ave.  to  Zerega  Ave. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  until  noon,  Dec.  20,  by  R.  A.  C.  Smith. 
Comr.  of  Docks,  Pier  "A,"  Battery  PI.,  for  repairing  asphalt 
pavements  on  marginal  streets  and  piers.  North,  East  and 
Harlem  Rivers;  also  on  Dec.  21  for  wood-block  pavement 
in  the  team  gangways  and  wagon-way  spaces  of  the  munici- 
pal ferryboats  "Manhattan,"  "Bronx."  "Queens,"  "Brooklyn." 
"Richmond,"  "Bayridge,"  "Gowanus."  "Nassau"  and  "Mayor 
Gaynor." 

N.  Y.,  Schoharie — Board  of  Supervisors  of  Schoharie  plans 
to  construct  17  miles  of  roads  in  Schoharie  County. 

N.  J.,  Haildonfield — Bonds  for  $55,000  sold.  Proceeds  will 
be    used    for   improving   streets. 

SJ.  J.,  Xenark — Board  of  Freeholders  plans  to  improve 
Roseville    Ave.    with    wood    block    pavement. 

X.  J.,  Xew  Brun.«*>Tick — Bids  will  be  received  by  Board  of 
Freeholders  of  Middlesex  County  until  Dec.  20  for  repairing 
eight   miles   of  Cranbury    Turnpike. 

N.  J.,  »wton — Board  of  Freeholders  of  Sussex  County  will 
apply  to  State  Road  Commission  for  appropriation  of  $10,000 
for  road   improvements.      E.  A.  Stevens,   Comr. 

X.  J.,  Ocean  Grove — (Official) — Bids  will  be  received  bv 
Frank  P.  Butcher.  Township  Clk..  75  South  Main  St.,  until 
7:30  p.m.,  Dec.  27,  for  paving  South  Main  St.      (See  adv). 

X.  J.,  Wildwoort — Board  of  Freeholders  of  Cape  May 
County,  Cape  May  C.  H..  will  resurface  boulevard  from  Wild- 
wood   to  mainland.     Estimated   cost,    $80,000. 

Penn..  Eldred — (Official) — Bids  will  be  received  by  G.  W. 
Russell,  Pres.,  Eldred  Borough  Council,  until  S  p.m.,  Dec.  22, 
for    improving   Main    St. 

Md.,  Baltimore — Bids  will  be  received  until  Dec.  22  by  R. 
Keith  Compton,  Chn.  Paving  Comn.,  for  paving  Pratt  St.  from 
Linwood  Ave.  to  east  city  limits.     M.  K.  McCay,  City  Engr. 

Md.,  Baltimore — City  plans  to  widen  St.  Paul  St.  from  Lex- 
ington to  Hamilton  St. 

Va.,  Abinsdoii — Bonds  for  $18,000  sold  by  Board  of  Super- 
visors of  Washington  County  for  road  construction  on  Kin- 
derhook    District. 

s     to     improve     Randolpli 


Teiin.,  Allienn — CommisslonerH  of  McMInn  County  con- 
template $1011,(100  bond  lasue  for  road  oonHlrucllon. 

K).,  Ilnrlnu — Election  will  be  held  Feb.  12  to  vote  on 
$250,000  litinils   for   road  construction, 

Ohio,  neHanee — Bonds  for  $25,000  will  be  sold  by  County 
Commissioners  for  road   improvcmcnls. 

Ohio,  lOnHt  rievelnnil— City  will  sell  $25,000  bonds  Jan,  4 
for   Improving   Terrace   Ud.      E.   L.    Mickey.   City   Audr. 

Ohio.  KnKt  VIem  — (WarrensvlUe  post  office)  — Bids  will  be 
received  by  fharbs  E.  Muigcr,  Clk.,  East  U3d  St.,  until  noon, 
Jan.  17.  for  Improving  East  View  Ave.     Estimated  coal,  $29,800. 

Ohio,  Kenton — City  will  pave  West  Franklin  St.  Esti- 
mated   cost,    $19,500. 

Ohio,  LiNlion — (Officlnl) — Bids  will  be  received  until  1  p.m., 
Deo.  27.  by  Village  Trustees  for  Improving  East  Liverpool 
Lisbon  Rd.  H.  C.  Armstrong,  Lisbon,  County  Highway  Supt. 

Ohio,  PalneHvlile — Rids  will  be  received  bv  dtv  until  Dec. 
22  for  5,942  so. yd.  brick  paving  on  Richmond  St.  F.  N. 
Downer,   City    Engr. 

Olilo,  PnineMvllle — Plans  prepared  bv  F.  N.  Downer,  City 
Engr.,    for    6,360    sq.yd.    brick    pavement    on    Jackson    .St. 

[nd,,  AnderMon — Bids  will  be  received  until  Jan.  8  by  the 
Commissioners  of  Madison  and  Delaware  Counties  for  Im- 
proving highway  on  line  between  counties.  Joel  B.  Bcneflel, 
.\udr.   Madison    County. 

Ind.,  CraivfordHvllle — Bids  will  be  received  by  B.  B.  Engle, 
.\udr.,  Comrs.  of  Montgomery  County,  until  10  a.m.,  Jan.  4,  for 
road    in   Ripley   Township. 

Ind.,  Franklin — Bids  will  be  received  bv  H.  L.  Knox,  Audr., 
Comrs.  of  Johnson  County,  until  2:30  p.m.,  Dec.  31,  for  two 
gravel   roads. 

Inil.,  Greenneld — Bids  will  be  received  by  L.  Woods,  Audr.. 
Comrs.  of  Hancock  County,  until  10  a.m.,  Jan.  3,  for  gravel 
road  in  Jackson  Township. 

Inrt,,  Marion — Bids  will  be  received  by  E.  H.  Kimball,  Audr., 
Comrs.  of  Grant  County,  until  2  p.m.,  Jan.  4,  for  road  In 
Center  Township. 

Ind.,  Xew  CnMtle — Bids  will  be  received  by  P.  A.  Walford. 
.\udr.,  Comrs.  of  Henry  County,  until  10  a.m.,  Dec.  31,  for  road 
in    Harrison    Township. 

Ind,,  Noblesviile — Bids  will  be  received  by  W.  O.  Horton. 
Audr.,  Comr.s.  of  Hamilton  County,  until  10  a.m.,  Jan.  4.  for 
road   in  Noblesviile   Township. 

Mich.,  Grand  RapldM — Board  of  Public  Works  will  pave 
T'nion  Ave.,  with  bituminous  concrete,  from  Pleasant  to 
Franklin  St.     L.  E.  Stevens.  City  Engr. 

Elicit,,  Iron  River — .\n  election  will  be  held  Dec.  27  to  vote 
on   $40,000    in   bonds   to   improve   a   number   of   streets. 

Mioti..  Watervliet — At  recent  election  citizens  voted  to  ex- 
tend  Butternut   St. 

Jollet,  111, — Board  of  Local  Improvements  plans  to  pave 
Cass    St.     with     brick;     estimated     cost,     $32,9S7. 

111.,  Roekford — (Official) — Bids  will  be  received  bv  W.  W. 
Bennett,  Pres..  Bd.  of  Local  Improvements,  until  1:30  p.m.,  Dec. 
22,  for  paving  with  brick  portions  of  Kishwaukee  St.  (.See 
adv.) 

III.,  Rock  iHland — City  plans  to  pave  Eighth  Ave.  and  21th 
and  29th  St.  with  asphalt.     Estimated  cost,  $15,052. 

Ill,,  Sterling — City  plans  to  pave  Third  St.  and  Sixth  Ave. 
Estimated   cost,   $80,000.     A.  G.   Hubbard.    Engr. 

AVis.,  Bnralioo — City  will  construct  about  9.000  sq.yd.  of 
pavement  and  5.000  lin.ft.  of  gutter.  Estimated  cost,  $10,- 
000.      A.    E.    French.    City    Engr. 


W.  Va.,  3IartinsbDrg — Bids  will  be  received  next  spring  for 
approximately  7.000  sq.jd.  asphalt  or  brick  pavement.  E.  D. 
Bromley,    St.    Comr. 


ill    improve   number   of   streets    a 
plans   to   pave   North   Broadway. 


X.  c.,  AVilson — Bonds  for  $130,000  sold   for  street  improve- 
ments.     Noted    Sept.    23. 


Fla.,   Gainesville — Citizens    voted    $21,000    bonds   for    paving 
portion  of  University  Ave.  and  extending  sewer  system. 


Fla.,  Tampa — Bids  will  be  received  by  D.  B.  McKay,  Chn., 
Comrs.  of  Pub.  Wks.,  until  Dec.  20,  for  112,650  sq.yd.  asphalt 
block   pavement   and    3.500  sq.yd.   concrete   pavement. 

Aia.,  Dothan — Bids  will  be  received  by  A.  C.  Crawford,  Chn. 
of  Bd.  of  Revenue,  until  Dec.  30,  for  road  from  Dothan  toward 
Midland  City,   seven  miles. 

Ala.,  Eutnw — Commissioners  of  Greene  County  plan  an  ex- 
penditure of  between  $10,000  and  $15,000  for  highway  from 
Eutaw  to   Finch's  Ferry. 

Ala,,  Monroevllle — Bids  will  be  received  by  County  Board  of 
Revenue  until  Dec.  27  for  grading,  draining  and  surfacing 
with  gravel  section  of  Old  Federal  Rd.  P.  W.  Turner,  County 
Engr. 

Ala„  Opelika — Bids  will  be  received  by  County  Commis- 
sioners until  Dec.  27  for  sand  clay  road.  Estimated  cost, 
$11,000.      W.    S.    Keller,   Montgomery,    State    Highway    Engr. 

.\la.,  Bockford — Bids  will  be  received  by  County  Commis- 
sioners until  Jan.  11  for  grading  and  topsoiling  Roekford  and 
Kellyton    Rd.,    about    4%    miles. 

l.a„  Xew  Orleans- -fOfflcial) — Bids  will  be  received  at  office 
of  Highway  Department  of  Board  of  State  Engineers.  Room 
104,  New  Orleans  Court  P.ldg..  until  noon,  Jan.  3.  for  section 
of  Gretna-Belle  Chasse  Highway,  Plaquemines  Parish.  W.  E. 
Atkinson.    State    Highway    i;ngr. 


Xel).,  Omaha — Bids  will  be  received  by  Citv  Commission 
until  Dec.  28  for  paving  in  District  No.  1438,  1545,  1548  and 
other  districts,  about  five  miles.      E.  E.  Bruse,  City   Engr. 

S.  D.,  Sionx  Falls — Plans  being  considered  by  Commission- 
ers of  Minnehaha  County  for  improving  125  miles  of  highwa.v 
within  next   few   years.      Estimated  cost,    $500,000. 

Mo.,  Cleveland — Kansas  City-Joplin  Short  Route  Rock  Road 
Association  organized  to  build  rock  road  between  Cleveland 
and    Joplin. 


Mo.,    Sweet    SprlnuH — Citizens    plan    to    establish    district    to 
rock  surface  eight  miles  of  road.     Estimated  cost.   $50,000. 


$50,000     bond     issue     for 


Oranee,    Tex. — Citizens     defeated 
roads  .and  bridges.     Noted  Oct.  2S. 

Idaho,  AVallace — (Official) — Bids  will  be  received  by  W.  W. 
Smith,  Chn.  of  Finance  Com.,  until  Jan.  15,  for  paving  .and 
improving  streets  of  District  No.  4.  Robert  Merriam.  City 
Engr.      Noted    Dec.    2. 

Utah,  I..o;!ran — City  plans  to  pave  about  30,000  sq.yd.  with 
concrete.      Roy   B.allen.   City   Engr. 

.\riz.,  FlaKHtafT — Election  will  soon  be  held  to  vote  on 
$200,000  in  bonds  for  hard  surfacing  roads  in  Coconi-.o  County. 

Ariz.,  TucHon — Plans  being  prepared  by  W.  C.  Goetz.  County 
Engr..  for  mountain  resort  road,  about  19  miles,  and  com- 
mercial roads.  Estimated  cost.  $100,000  and  $300,000  respec- 
tively. 

AVash,,  Olympia — Contract  for  paving  will  will  be  awarded 
early  next  year.  Estimated  cost,  $11,000.  J.  B.  Weddell.  City 
Engr. 
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AVash.,  Seattle  —  Report  submittetl  to  Board  of  Public 
Works  by  A.  II.  Dimock,  City  Engr.,  estimating  cost  of  pav- 
inu  Buike  Ave.   at   $50,000. 

Ore.,  The  Dalles — Commissioners  of  Wasco  County  plan 
$340,00  bond  issue  for  constructing  roads. 

Calif.,  Los  .\MBele8 — Bids  will  be  received  by  Board  of  Su- 
pervisors of  Los  Angeles  County  until  2  p.m.,  Dec.  27,  for  con- 
crete pavement  on  southerly  five  miles  or  Mint  Caiion  Rd.,  Sec- 
tion  A,   Rd.    Dist.   No.    5.      Estimated   cost,    $68,000. 

Callt.,  Ontario — Bids  will  be  received  until  Jan.  10  by  the 
City  Council  for  the  improvement  of  East  State  St.  and  Euclid 
Ave. 

Calif.,  Santa  Monica — City  Council  plans  to  pave  Beach  Rd. 
from  Colorado  St.  northward  to  Santa  Monica  Caiion  outlet. 
Estimated  cost,   $50,000. 

Out..  Leaniinieton — Town  Council  considering  paving  Mill 
and  Russell  St.  with  concrete.     R.  M.  Selkirk,  Clk. 

niils  In  anil  Contracts   .Vivarded 

X.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  improving  96th  St.  from  Second  Ave.  to  point  east 
of  easterly  house  line  of  Lexington  Ave.  awarded  to  W.  J. 
FITZGERALD.  547  West  45th  St.,  New  York,  at  $7,1S6.  Noted 
Nov.  IS  and  Dec.  2. 

N.  J.,  Perth  Amitoy — Contract  for  improving  High,  First 
and  Commerce  St.  and  Hall.  Watson,  Brighton  and  Catalpa 
Ave.  awarded  to  OLIVER  W.  R.^MSAY,  Perth  Amboy,  at 
$110,000. 

Penn..  Greensbnrsr — Frank  T.  Byers,  Mt.  Pleasant,  at  $23,- 
S41,  submitted  lowest  bid  for  brick  road  in  Mt.  Pleasant  Town- 
ship. 

Penn.,  Pliiladelphla  —  Contract  for  granolithic  walks  in 
Clarence  Clark  Park  awarded  to  D.  A.  CONAN,  1345  Arch  St., 
Philadelphia,    at   about    $5,000. 

W.  Aa.,  Princeton — (Official) — Contract  for  Sh  miles  of  wa- 
ter bound  macadam  road  in  Mercer  County  awarded  to  SUL- 
LIVAN. TILSON  &  CARTER,  Bluefield,  at  $28,936.  Noted 
Nov.    IS. 

IV.  C,  Charlotte — (Oflrcial) — Contract  for  17.500  sq.yd.  of 
paving  awarded  to  A.  H.  GUION,  Gastonia,  at  $20,505.  Noted 
Nov.   4   and   Dec.    2. 

La.,  Franklin — Contract  for  road  between  Franklin  and 
Iberia  awarded  to  PERRY  BONNER. 


Ohio,  Colnnibns — Lowest  bids  received  Dec.  3  by  State 
Highway  Commission  for  road  work  were  as  follows:  Cin- 
cinnati-West Union  Rd.,  Hamilton  County.  1.11  miles.  H.  W. 
Curry  &  Co.,  Eaton,  $14,350;  Cincinnati-Chillicothe  Rd.,  Ham- 
ilton Countv,  0.94  mile,  Warren  Bros.  Co.,  Boston,  Mass.,  $13,- 
100:  Lancaster-Logan  Rd.,  1.35  miles,  R.  G.  Culbertson.  Rich- 
mond. Ind..  $20,756:  Mansfield-Millersburg  Rd.,  1.59  miles, 
Philip  Dieffenbacker,  Massillon,  $26,800;  Pomerov-Jackson  Rd., 
0.29  mile.  John  Lindsav,  Middleport,  $6,000;  Findlay-Tiffin  Rd., 
2.59  miles.  G.  W.  i:icher.  Fo.storia,  $16,S39;  Urbana-Marysville 
Rd.,  John  J.  Porter.  JIarvsville,  $4,631:  AVest  Unity-Montpelier 
Rd..  2.09  miles.  Kelley  Construction  Co.,  Bryan,  $19,196;  Cin- 
cinnati-Louisville Rd.,  1.74  miles,  H.  W.  Curry  &  Co.,  Eaton, 
$11,828;  Cincinnati-West  Union  Rd.,  0.90  miles,  H.  W.  Curry  & 
Co..    Eaton.    $5,200.      Noted    Nov.    25. 

Ind.,  Brazil — (Official) — Contract  for  two  roads  in  Harrison 
Township  awarded  to  JOHN  WEATHEUVAX,  Clay  City,  at 
$4,964.      Noted    Nov.    11. 

Ind.,  Brookvillc — Contract  for  macadam  road  in  Franklin 
County    awarded    to    F.    W.    WILSON,    Brookville. 

Ind..  Delphi — Contract  for  road  work  in  Carroll  County 
awarded  to  WILLIAM  MANLEY,  Frankfort,  at  $18,973.  Noted 
Sept.   23   and   Oct.    2S. 

Ind.,  Franklin  — •  Contract  for  road  in  Johnson  County 
awarded    to    BROWN    &    PITCHER,   Trafalger,    at    $6,127. 

Ind.,  Kentland — (Official) — Contract  for  macadam  road  in 
McClellan  Township  awarded  to  P.  A.  CAMBLIN,  Morocco,  at 
$5,960.      Noted   Nov.    11. 

Ind..  Kokonio — Contract  for  road  in  Howard  County  award- 
ed   to    JAMES    H.    WATSON    &    CO.,    Kokomo,    at    $10,933. 

Ind.,  Mt.  Vernon — Contract  for  road  work  in  Posey  County 
awarded  to  MT.  VERNON  CONSTRUCTION  CO.,  Mt.  Mernon, 
at  $5,968;  and  L.  J.  UTLEY.  Bethel,  at  $3,549. 

Ind.,  Muncie — Commissioners  of  Delaware  Countv  awarded 
contracts  for  road  work  as  follows:  FRANK  HINES,  at  $10,- 
390.  for  Edward  C.  Schwar  Rd..  Mt.  Pleasant  Township;  LOR- 
ING  S.  GATES,  at  $4,990.  for  John  B.  Jackson  Rd..  Perry 
Township;  FR.^NK  HINES,  at  $2,290.  for  Thomas  Hiatt  Rd., 
Mt.  Pleasant  Township;  BORTER  ROSS,  at  $3,995,  for  Lewis 
E.   Oxley  Rd..   Perry   Township.      Noted   Nov.   18. 

Ind.,  Salem — FRED  SIMPSON.  Salem,  at  $8,690,  awarded 
contract    for    road    work    in    Washington    County. 

Iowa,  Idaerove — Contract  for  paving  awarded  to  NA- 
TIONAL ROOFING  CO.,  Omaha,  Neb.,  at  about  $97,000.  Noted 
Nov.  18. 

Minn.,  St.  Paul — -AH  bids  received  for  improving  Arcade  St. 
have   been   rejected. 

Mo..  Kansas  City — SMITH  BROS,  awarded  contract  by  J.  C. 
Nichols  Realty  Co.  for  grading  5Sth  St..  nsth  St.  Terrace,  59th 
St.  Terrace,   Huntington  Rd.  and   Bellevue  .\ve. 

Mo.,  Sednlla — (Official) — Contract  for  9,200  sq.yd.  of  vertical 
fiber  brick  paving  awarded  to  W.  MENEFEE,  Sedalia,  at 
$1.64  per  sq.yd.     Noted  Oct.  21  and  Nov.   11. 

Ark..  Pocahontas — H.  C.  NIXON,  Argenta,  awarded  contract 
for  pike  road   from  Revenden  Springs  to  Ravenden  Station. 

Okla..  Mnskoeee — (Official) — H.  B.  Wilson,  at  $8,000,  sub- 
mitted lowest  bid  for  road  improvements  in  Muskogee  County. 
J.    B.    Clouts,    County    Engr.      Noted   Nov.    11. 


Wash..  BellinBhani-— KNUTE  SAUSET,  Bellingham,  at  $17.- 
625,   awarded  contract   for   paving   South   Elk   and   11th  St. 

AVash.,  North  Yakima — (Official) — S.  A.  Shockley,  Outlook, 
at  $4,570,  submitted  lowest  bid  for  Permanent  Highway  No.  16. 
and  Cascade  Construction  Co..  Seattle,  at  $4,935,  for  Perma- 
nent   Highway    No.    17.      O.    E.    Brashears,    County    Engr. 

Calif..  San  Jose — J.  W.  McDONALD,  JR.,  Monadnock  Blk., 
San  Francisco,  at  $13,930,  awarded  contract  for  paving  San 
Carlos    St. 

Calif.,  San  Mateo — Contract  for  paving  awarded  to  FED- 
ERAL CONSTRUCTION  CO.,  Sharon  BIdg.,  San  Francisco,  at 
$8,432. 

INDUSTRI.-VL  WORKS 
Proposed  Work 

Mass.,  Lynn — Plans  being  prepared  for  four-story,  50x100- 
ft.   factory   at    17   Stewart   St.,   for   Campbell    Electric  Co. 

Mass.,  Maplenood — (Boston  post  office) — H.  H.  Kelly  Co. 
will  build  two-story,  40xl20-ft.  factory.  Estimated  cost, 
$20,000. 

Alass.,  AVorcester — Bids  will  soon  be  received  for  super- 
structure of  one-story,  60x62-ft.  garage  and  salesroom  for  J. 
Francis  Southgate,  5  Crown  St.  Estimated  cost,  $15,000.  O. 
C.   S.   Ziroli,   306  Main  St.,  Arch. 

Conn.,  New  Haven — According  to  press  reports  plans  are 
being  prepared  for  extensive  additions  to  plant  of  Maxim 
Munitions  Co. 

Conn.,  New  Miltord — Lonsdale  Linen  Co.,  Lonsdale,  R.  I., 
purchased  site  at  New  Milford  for  large  bleachery. 

Conn..  Stamford — American  Cupro  Nickel  Co.  ^vill  build 
rolling  mill  on  Fairfield  Ave.     Emmens  &  Abbott,  Arch. 

N.  Y.,  Buftalo — Farmamel  Manufacturing  Co.,  Inc.,  pur- 
chased site  at  Chandler  St.  and  New  York  Central  R.R.  for 
grain  elevator  and   feed  mill. 

N.  Y.,  Buffalo — Contract  will  soon  be  awarded  for  garage 
for  Charles  M.  Peabody,  588  Main  St.     Estimated  cost,   $20,000. 

N,  Y.,  Buffalo — Pierce  Arrow  Motor  Car  Co.  will  build  two- 
story  addition  to  plant  at  1661  Elmwood  Ave.  Estimated 
cost,   $12,000. 

N.  Y.,  Ne^v  York — (Borough  of  Bronx) — Plans  prepared  by 
Wesley  S.  Bessell,  Arch.,  3  West  29th  St.  (Borough  of  Man- 
hattan), for  garage  at  Webster  Ave.  and  170th  St.,  for  Man- 
derkin   Building   Co.      Estimated   cost,   $10,000. 

N.  Y..  New  York — (Borough  of  Bronx) — Official) — Plans 
prepared  by  Homer  A.  Reid,  Arch.,  347  Fifth  Ave.  (Borough 
of  Manhattan),  for  two-story,  S5-95-ft.  ice  and  cold-storage 
plant  on  170th  St.  near  Third  Ave.  tor  Tremont  Fireproof  and 
Refrigerating   Co.      Estimated    cost,    $60,000. 

N.  Y.,  New  York — (Borough  of  Bronx)— Official) — Plans  be- 
ing prepared  by  Richard  A.  Wright.  Arch.,  233  Broadway 
(Borough  of  Manhattan),  for  one-story,  76xl27-tt.  factory  for 
Sigmund  Ullman  Co.,  Park  Ave.  and  146th  St.  Estimated  cost, 
$15,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — 
Plans  prepared  by  Shampan  &  Shampan,  Arch.,  772  Broadway 
(Borough  of  Manhattan),  for  one-story,  S5x90-ft.  building  at 
Bedford  Ave.  and  Prospect  PI.,  for  Triangle  Holding  Co..  44 
Court  St.,  to  be  used  for  auto  showrooms.  Estimated  cost, 
$35,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  J.  A.  Fitzpatrick,  Arch.,  71  Broadway,  for  factory 
at  Montgomery  and  Water  St.,  for  Butwell  Building  Corpora- 
tion. 120  Broadway.     Estimated  cost,  $125,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  for  garage  on  127tli  St.  near  Broadway 
by  J.  M.  Felson,  Arch.,  1133  Broadway,  for  Klein  Operating  Co. 
Estimated   cost,   $20,000. 

N.  Y.,  PouBlikeepsie — C.  F.  Hoag  Co.  plans  to  build  factory 
and  fire  tower  at  Poughkeepsie. 

N.  Y.,  PouKhkeepsie — Fred  Smith  plans  to  build  two-story, 
38xl42-ft.  garage.  Estimated  cost,  $40,000.  W.  J.  Beardsley, 
49  Market  St.,  Arch. 

N.  Y.,  Utica — Linde  Air  Products  Co.  purchased  site  on 
Walnut  St.,  between   Schuyler  and  Stark  St..   for  plant. 

N.  J.,  Elizabeth — Plans  prepared  by  F.  G.  Ring,  Arch.,  280 
North  Broad  St.,  for  machine  shop  for  S.  L.  Moore  &  Sons 
Corporation.  Estimated  cost,  $200,000.  Other  additions  will 
be    made    later    which    will    aggregate    $1,500,000. 

N.  J.,  RockawaT — Plans  being  prepared  for  one-story,  173x 
300-ft.  shop  for  International  High  Speed  Steel  Co.,  99  Nassau 
St.,    New    York,    N.    Y. 

Penn.,  Chambersburs — Chambersburg  Ice  and  Cold  Storage 
Co.  has  increased  its  capital  stock  from  $20,000  to  $50,000  and 
will   use   proceeds   tor  enlarging   its   plant   on   Grant   St. 

Penn..  Oakmont  —  Plans  being  prepared  for  three-story, 
150x3nO-ft.  factory  for  Autocar  Co..  23rd  and  Market  St., 
Philadelphia.  Stearns  &  Castor,  Stephen  Girard  Bldg.,  Phila- 
delphia,  Arch. 

Va.,  Pulaski — Press  reports  state  that  New  York  capitalists 
plan  to  build  an  iron  plant.  Estimated  cost,  $500,000.  K. 
Thomas,   Engr.,   New  York,  N.   Y.,   interested. 

AV.  Va.,  Chester — Chester  Rubber  Tire  and  Tube  Co.  plans 
to  build  one-story  addition  to  its  plant.  Estimated  cost,  $20,- 
000.      Philip    Freshwater,    Gen.    Mgr. 

N.  C,  Shulls  Mills — Sawmill  and  dry  kilns  will  be  con- 
structed by  Boone  Fork  Lumber  Co.,  Elizabethton,  Tenn. 
Estimated  cost,  $100,000.     M.  Miller,  Supt. 

S.  C,  Clover — Company  will  be  organized  by  M.  L.  Smith. 
Secy.-Treas.  of  Clover  Cotton  Manufacturing  Co.,  with  $200,000 
capital   stock,   to   build    cotton   yarn   mill. 

Ala.,  Dothan — Home  Guano  Co.  contemplates  expenditure  of 
$75,000  for  enlarging  and  improving  its  plant.  M.  L.  Hanna- 
han.  Gen.  Mgr. 

La.,  Slidell — Salmen  Brick  and  Lumber  Co.  plans  to  build 
a  sawmill  with  a  daily  capacity  of  150,000  ft.  E.  H.  Michel, 
Whitney-Central    Bank   Bldg.,    New   Orleans,  Sales   Mgr. 
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rlnnil — Cleveland  Machine  and  ManufaoturlnK  Co. 
oiic-stoiy   pattern   storage   building.      Estimated 


Teun.,  IViiHlirlllc — Golden  Grain  Co.,  ,, 
contemplates  construction  of  cereal  mill. 
H.   O'Kain    interested. 

Ohio,  Cleveliinil — Cleveland.  Akron  &  Canton  Terminal 
Hailway  Co.  will  build  ten-story  warehouse.  Estimated  cost. 
$1,0(10.000.     O.  C.  Harber,  Pres. 

Ohio.  CI 
conteniphit 
cost.  ifiO.no 

Ohio,  roliiiiihiiM — Farmers'  Fertilizer  Co.  contemplates  plant 
for  manufacture  of  sulphuric  acid.     Estimated  cost,  $200,onn. 

Ohio,  Dayton— W.  .\.  Apple  &  Co.,  343  Cincinnati  Rd.,  plans 
to  rebuild  its  factory  recently  destroyed  by  lire.  Estimated 
cost,     $15,000. 

Ohio,  KiiMt  I'nirstinc — W.  S.  George  Pottery  Co.  plans  to 
build  one  and  two-story.  150x400-ft.  factory  and  olTlce  build- 
ing.     W.    S.   George.    Pres. 

Ohio,  (iiraril — Carnegie  Steel  Co.,  Youngstown,  plans  to 
build  plant  near  Girard.  Estimated  cost.  $10,000,000.  Thomas 
McDonald,   Uist.   Supt. 

Ohio,  Kent — Plans  being  prepared  by  W.  C.  Owen  &  Co., 
Arch..  Leader  News  PldBT.,  Cleveland,  for  two-story  factory 
for  .Mason  Tire  and  Uuliber  Co.  Estimated  cost,  $G0,000.  O. 
M.    Mason.    J'res.      Noted   Dec.    2. 

Ohio.  Limn — Solar  Refining  Co.  contemplates  an  expendi- 
ture of  $700,000  for  enlarging  and  improving  its  plant. 

Ohio,  MansHrlcI — Mansfield  Sheet  and  Tin  Plate  Co.  will 
build  a  14nxLM0-ft.  finishing  mill  to  cost  approximately  $65,000. 

Ohio,  Shadyxide — Belmont  Casljet  Co.  contemplates  expen- 
diture of   $40,000  for  addition  to   its  plant. 

Ohio,  $|irin);fleld — Preliminary  plans  prepared  for  one- 
story,  50x200-ft.  garage  for  city.  Estimated  cost,  $20,000.  R. 
C.    Gotwald,    54   Gotwald    Bldg.,    Arch. 

Ohio,  Sprinefleld — Plans  being  prepared  by  W.  E.  Russ, 
Merchants  National  Bank  Bldg.,  Indianapolis.  Ind..  for  four- 
story.  300x300-ft.  addition  to  plant  of  Robbins  &  Mvers  Co. 
Estimated  cost,  $150,000.  C.  F.  McGilvray,  Pres."  Noted 
Dec.    9. 

Ohio*  Steubenville — Bids  will  be  received  about  Jan.  1  by 
Steubenville  Ice  Co.  for  two-story  ice  plant.  Estimated  cost, 
$20,000.      G.    E.    Wisener,    Pres. 

Ohio,  Steubenville — Bids  will  be  received  next  spring  for 
four-story  warehouse  for  Steubenville  Stone  Co.,  513  Market 
St.  Estimated  cost,  $30,000.  Peterson  &  Clark,  National 
Bldg.,    Arch. 

Ohio,  West  Carrollton — Bids  will  soon  be  received  bv  I^x- 
ter  &  McCleur,  Arch.,  4  05  Canbv  Bldg.,  Davton.  for  two'-storv, 
75xl02-ft.  factory  for  West  Carrollton  Parchment  Co.  Esti- 
mated    cost,     $10,000. 

Ind.,  Indian  Hnrl>or — Inland  Steel  Co.  plans  an  expenditure 
of   $5,000,000    for    improvements   at    its   plant. 

Mich.,  Grand  Rapids — Michigan  Railway  contemplates  one- 
storv.  125xlS0-ft.  warehouse  on  Mt.  Vernon  Ave.  Estimated 
cost,   $10,000.     G.  B.  Ross,  Jackson,   Mich,,  Pur.  Agt. 

III.,  Chicago — Peoples  Laundry  Co.  will  build  one-storv  ad- 
dition to  plant  to  cost  $10,000.  F.  W.  Fischer,  9154  Commer- 
cial Ave.,  Arcli. 

AVls,,  Madison — (OfRcial) — Bids  will  be  received  some  time 
in  January  for  meat-packing  plant  for  Farmers  Cooperative 
Packing  Co.  Gardner  &  Lindberg,  1130  South  Dearborn  St., 
Chicago,   111.,   Arch.      Estimated  cost.   $200,000.     Noted  Dec.   2. 

^VIs.,  Milvrankee — Morawetz  &  Co..  217  East  Water  St. 
plan  to  build    two-story,    S0xl20-ft.   addition   to   its  plant. 

Wis.,  Mineral  Point — P.  O.  Vivian  will  build  a  machine  shop 
and  garage  to  cost  $10,000. 

"Wis.,  Oshkosh — Plans  being  prepared  by  Fluor  Bros..  Con- 
struction Co..  Arch..  511  State  St..  for  two-story.  40xS0-ft. 
factory   for  Carver  Ice  Cream   Co.,   714   South  Main   St. 

■%%'is,,  Oshkosh — Morgan  Lumber  Co.  plans  to  build  three- 
storv,  S0xl94-ft.  factory  next  spring.  Estimated  cost,  $25,000. 
Fluor   Bros.    Construction   Co.,    511    State    St.,    Arch. 

Iowa,  Des  Moines — Plans  prepared  by  P.  W.  and  E.  B. 
Clarke.  Archs.,  Omaha,  Neb.,  for  three-story,  45xl60-ft.  ware- 
house for  Farmers  Cooperative   Produce  Co.     Noted   Dec.    9. 

Kan.,  LieHunt — (Sycamore  post  office) — Sunflower  Cement 
Co.  contemplates  an  expenditure  of  $100,000  for  improving  and 
enlarging  its  plant. 

Mont.,  Great  Falls — Great  Western  Sugar  Co.  plans  three 
or  four  sugar  factories  in  States  of  Montana  and  Nebraska. 
First  factory  will   be   built  at  Great  Falls. 

Mo.,  Kansas  City — Plans  prepared  by  S.  B.  Tarbot  &  Co., 
Arch.,  for  two-story.  100xl20-ft.  laundry  for  Graham  Domestic 
Laundry   Co.      Estimated   cost,    $30,000. 

Mo.,  Kansas  City — Plans  being  prepared  by  C.  M.  Williams, 
Arch.,  Rialto  Bldg.,  Kansas  City,  for  five-story  reinforced- 
concrete  storage  and  warehouse  for  J.  R.  Hulse  Storage  and 
Transfer  Co. 

Mo.,  St.  Louis — Warehouse  of  Belcher  Sugar  Refining  Co.. 
Main  and  Ashley  St.,  purchased  by  Booth  Fisheries  Co.,  Chi- 
cago, who  plan   to  build   addition.     Estimated  cost,   $50,000. 

Mo.,  St.  Louis — The  Larmore  Ice  Cream  Co.  will  build 
factory  on  Easton  Ave.  Estimated  cost,  $15,000.  J.  C.  Dono- 
van.   Arch. 

Mo„  St.  Louis — Plans  being  prepared  by  Harnett,  Haynes  & 
Barnett.  Arch.,  Centurv  Bldg..  for  eight-story  publishing  house 
for  Pulitzer  Publishing  Co.,  212  North  Broadway.  Estimated 
cost,  $200,000.     Noted  Aug.  19. 

Mo.,  St.  Louis — Contract  will  be  awarded  in  March  bv  J.  L. 
Wees,  Arch.,  410  Commercial  Bldg..  for  seven-story,  100x250- 
ft.  warehouse  and  river  terminal  for  St.  Louis  River  Front 
and    Dock   Association.      Estimated   cost,    $250,000. 

Tex.,  Dallas — Burgoyne  Bros..  Hugo,  Okla.,  purchased  site 
at   Dallas   for    lumber   mill   to   cost   $80,000. 

Tex.,  Dallas — Expenditure  of  $50,000  Is  planned  for  enlarg- 
ing and   improving   Dallas  Cotton   Mills. 


r — American    Can    Co.    contemplates    four- 
ddition    to   plant    at   535    Railway   Ave.    M. 


Tex.,  (iaIvoHtun — See   Item   under   "Miscellaneous." 
Tex.,  Lockhart — Lockhart  OH   Mill  Co.   will   rebuild   cotton- 
seed   oil    mill    recently    destroyed    by    fire.      Estimated    cost. 
$50,000. 

Okla..  Tulsa — Crosble  &  Mitchell  plan  to  construct  flvc- 
story  100xl40-ft.  storage  warehouse.  Estimated  cost.  $75,000. 
C.  Winkler.  Tulsa,  Arch. 

Wash.,  Senttlc — Plans  being  prepared  for  four-story.  Class 
A  warehouse  at  Juneau  and  Atlantic  St.  for  Oregon-Wash- 
ington  R.R.   and   Navigation   Co.      Estimated   cost,   $50,000. 

Calif.,  LoH  AnsrcleN — Union  Wax  and  Parchment  Co.,  Ham- 
burg, N.  J.,  purchased  site  at  50th  and  Alameda  St.,  Los  An- 
geles,  for   one-story,   261x39(!-ft.    factory. 

Calif.,  MuHlnvz — W.  .S.  O'Brien  plans  to  construct  cement 
and  asphalt  plant.     Estimated  cost.   $20,000. 

Calif.,  San  Dinias — Plans  prepared  for  pre-cooling  plant  for 
San  Dimas  Orange  Growers'  Association.  Estimated  cost,  $50.- 
000.      C.    M.    Gay    &    Son,    335    Towne    Ave.,    Engr. 

Calif..  Snn  Franelspo — Workman  Packing  Co.  has  plans 
for  rclnforced-concrete  packing  |)lant  on  Seventh  St.  near 
Harrison  St.  Estimated  cost.  $25,000.  C.  H.  Workman.  ISO 
Erie   St.,   San   Francisco,   Pres. 

Out.,  LenminiiTton — S.  G.  Morse  plans  to  build  warehouse. 
Estimated   cost,    $25,000. 

Ont.,  Toronto — Automobile  Supply  Co.  will  build  four- 
5J5''Z,?''°^''°°'"  ^"'l  garage  at  249  SImeoe  St.  Estimated  cost, 
$50,000. 

B.    C,    Voneou 

story,    125xl30-ft. 
Bigger,   Mgr. 

nids  In  nnd   Contraets  .Awarded 

Mass.,  Holyoke — Contract  for  addition  to  wire  mill  of  D.  W. 
Princeton  &  Co.  awarded  to  P.  J.  KEN.N'EDY  CO.,  Holvoke,  at 
$12,000. 

Mass.,  Holynke — Smith  Tablet  Co.  awarded  contract  for 
brick  addition  to  its  plant  to  LYNCH  BROS.  BRICK  CO.,  206 
High    St.,    Holyoke.      Estimated    cost.    $1S,000. 

Mass..  Indian  Orchard — Contract  for  addition  to  plant  of 
Fiberoid  Co.  on  Worcester  St.  awarded  to  D.  W.  MELLEN,  293 
Bridge  St.,   Springfield. 

Conn.,  Hartford — Contract  for  rebuilding  factory  of  S.  Don- 
chian  Rug  Co.,  205  Pearl  St.,  recently  destroyed  bv  Are, 
awarded  to  ROBERT  PORTENS,  13  Forest  St.,  Hartford. 
Estimated    cost,    $10,000. 

Conn.,  IVomieh — Contract  for  addition  to  plant  of  Joseph 
Hall  Woolen  Mills  awarded  to  DOYLE  &  MURPHY,  Willi- 
mantic. 

Conn.,  Stamford — Richards  &  Co.  awarded  contract  for  one- 
story,  93xl86-ft.  storage  building  on  Ludlow  St.  to  J.  W. 
FERGUSON    CO.      Estimated    cost,    $10,000. 

Conn.,  ^Vest  Hartford — Contract  for  a  foundry  for  J.  M. 
Craig.  79  Arch  St.,  awarded  to  J.  H.  GROZIER  CO.,  721  Main 
St.,   West  Hartford.      Estimated  cost,   $10,000. 

IV.  Y.,  Builalo — BRASS  BROS.  CO.,  Niagara  Falls,  awarded 
contract  for  group  of  farm  buildings  to  include  dairy,  grain 
elevator,  etc.,  for  J.  C.  Dold,  745  William  St.,  Buffalo.  Esti- 
mated   cost,    $40,000. 

N.  Y.,  Dansville — Contract  for  four-storv  addition  to  plant 
of  Blum  Shoe  Co.  awarded  to  A.  J.  WERDEIN,  at  $15,000. 

N.  Y.,  Gates — Contract  for  addition  to  factory  of  H.  Sym- 
ington Co.  awarded  to  A.  FRIEDKRICH  &  SONS  CO.,  Mill 
St.,    Rochester.      Estimated    cost,    $25,000. 

IV.  Y.,  New  York — rBorough  of  JIanhattan)  —  COfncial)  — 
Contract  awarded  to  CH.\MPLIN  CONTRACTING  CO.,  103 
Park  Ave.,  for  six-story,  innxlOO-ft.  garage  and  service  sta- 
tion on  67th  St.  near  West  End  Ave.,  for  Hudson  Motor  Garage 
of  New  York,  1S42  Broadwa.v.     Noted  Nov.  25. 

Jf.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Con- 
tract awarded  to  FOUNT.\IN  &  CHO.A.TE,  110  East  23rd  St. 
(Borough  of  Manhattan),  for  six-story.  117x217-ft.  factory  at 
Skillman  and  Foster  Ave.,  Long  Island  City,  for  Gustav  Sand- 
blom,  30  East  42nd  St.  (Borough  of  Manhattan).  Estimated 
cost,    $110,000.      Noted   Dec.    9. 

N.  J.,  Athenia — Athenia  Steel  Works  awarded  contract  for 
steel  plant  to  J.  J.  O'LEARY  CO.,  500  Bloomfleld  Ave.,  Passaic. 

Estimated  cost,    $40,000. 

N.  J.,  Elixalieth — Contract  for  two  additions  to  plant  of 
F.  H.  Kalbfleisch,  Baltic  and  Third  St..  awarded  to  SCHULER 
CEMENT  CONSTRUCTION  CO.,   Waverly,   N.  J. 

N.  J.,  Newark — G.  T.  Casebolt,  1005  Broad  St.  awarded  con- 
tract for  garage,  automobile  sales  room  and  m.Tchine  shop  to 
BECKER  CON.STRUCTION  CO.,  361  Grove  St.,  Newark. 

N.  J.,  Paterson — Contract  for  ice  houses  and  automatic  con- 
veyer for  Thomas  H.  .A.lvea  awarded  to  GUNN-VAN  DALE  CO., 
31   Clinton    St.,    Newark,    at    $40,000. 

N.  J.,  Shadyslde — (Edgewater  post  office)  —  (Official)  — 
JOHN  W.  FERGUSON  CO..  New  York,  N.  Y.,  awarded  contract 
for  manufacturing  building  for  General  Chemical  Co. 

N.  J.,  Trenton — Stokes  Rubber  Co.  awarded  contract  for 
two-story.  lOOxllO-ft.  manufacturing  building  to  SCOTT  & 
DAY.     Estimated  cost,   $12,500. 

Penn.,  Harrisburg — Blough  Manufacturing  Co.,  Riley  and 
Fulton  St.  awarded  contract  for  four-storv  factory  to  J. 
POMRAINING,    191S   North   Second   St.,   Harrisburg,   at   $10,000. 

Penn.,  Lanra.«ter — Contract  for  warehouse  for  David  Miller 
awarded  to  I.  M.  WINTER,  45  South  Queen  St.,  Lancaster. 
Estimated    cost,    $10,000. 

Penn.,  Manayunk — A.  T.  Baker  Co.,  Main  and  Carson  St. 
awarded  contract  for  factory  to  BARCLAY,  WHITE  &  CO., 
Perry  Bldg.,  Manayunk,  at  $10,000. 

Penn.,  Marcus  Hook — Contract  for  two  buildings  for  Benzol 
Products  Co.  awarded  to  F.  W.  VAN  LOON,  Denckla  Bldg.. 
Philadelphia.       Estimated    cost,    $45,000. 
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Ponn..  IMilInilolpliln— A.  L.  CARHART.  at  $16,000,  awarded 
contract  for  addition,  to  plant  of  Barrett  Manufacturing  Co.',' 
MarRaretta  and    Herniuda   St. 

reiin.,  I'iilliKU-li.lila— CH.'^Rl.ES  COOPER,  Philadelphia,  at 
about  $;i.").000,  awarded  contiact  for  three-storv,  lOOxlOO-ft. 
Ice  cream  factor.v  at  3,'!3,'?  Ludlow  St.  for  Supplee  Alderney 
Dairies  Co.     Noted  Nov.  2.5  and   Dec.  2. 

Prnn..  Fliilndrlplila — Contract  awarded  bv  Philadelphia 
Steel  and  Forse  Co.  to  BELMONT  IRON  WORKS  for  factory 
building's  at  Milnor  and  Bleigh  St.      Estimated  cost,    $10,000. 

I'oiin..  PlttHlmru'li — Contract  for  three-storv  addition  and 
alterations  to  ice  pl.uit  of  Consolidated  Ice  Co.,  13th  and  Pil<e 
St.  awarded  to  NICOLA  HLDG,  CO..  Farmers  Banlc  Bldg.  Es- 
timated cost,   $2.''i,000. 

I'riiii.,  Pitt.sliiirK'li — Contract  for  addition  to  plant  of  Pitts- 
burgli  Case  and  Supply  Co.,  13th  and  Liberty  St.  awarded  to 
L.  H.  KRIOliSLIOR,  33d  and  Penn  Ave.,  Pittsburgh.  Estimated 
cost,    $15,000.      Noted    Dec.    2. 

Del.,  Wilmington — Contr.act  for  factorv  buildings  for  Har- 
lan &  Hollingsworth  Co.  awarded  to  A.  HA'VENS  &  CO.,  Phila- 
delphia,   Ponn.      Estimated   cost,   $SO,000. 

Md„  niiltiniore — GEORGE  REPP,  316  Stinson  St.,  Baltimore, 
awarded  contract  for  addition  to  warehouse  of  Mergenthaler 
&    Co.,    lie    Hollingsworth    St.      Estimated    cost,    $10,000. 

'Vn,,  Newport  News — Contract  for  building  for  construction 
of  hydroplanes  and  hydro-aeroplanes  for  Atlantic  Coast  Ex- 
perimental Association  awarded  to  HAR'WOOD  &  MOSS,  New- 
port News.      Estimated   cost,    $10,000. 

\V.  '\'a.,  ■\Varwood — Contracts  for  building  for  manufacture 
of  sprinlclers  for  Merchant  &  Evans  Co.,  Philadelphia.  Penn., 
awarded  as  follows:  C.  H.  SEABRIGHT  &  CO.,  Wheeling,  foun- 
dation: J.  IC.  MOSS  IRON  WORKS,  Wheeling,  structural  steel; 
JOHN   H.   R-IURPHY  CO.,   Warwood,   carpenter  work. 

fia.,  .Atlanta — Contract  awarded  for  one-story  warehouse 
at  Milton  Ave.  and  Belt  Line  R.R.  to  R.  D.  COLE,  by  Atlanta 
&   West   Point    R.R.      Estimated   cost,    $10,000. 

tia.,  Atlanta — Contract  for  building  for  Goodyear  Tire  and 
Rubber  Co.,  Akron,  Ohio,  awarded  to  MACKLE  CONSTRUC- 
TION   CO.,    Atlanta.      Estimated    cost,    $18,000. 

Ala.,  nirniinf^hain — Contract  for  warehouse  for  Harris 
Transfer  and  Warehouse  Co.  awarded  to  EVANS  BROS.  CON- 
STRUCTION CO.,  Birmingham.  Estimated  cost,  $50,000.  Noted 
Nov.    11. 

Tenn.,  t'liattanooga — (Official) — Marion  Extract  Co.,  Ma- 
rion, Va.,  will  construct  by  day  labor  a  plant  to  manufacture 
tannic  acid  from  cliestnut  oak  at  Ciiattanooga.  Estimated  cost, 
$1,';0.000.      Noted    Dec.    2. 

Ky.,  Louisville — Kentucky  Distillers  and  Warehouse  Co. 
will  remodel  three  buildings  for  warehouses  bv  day  labor. 
Estimated  cost.  $20,000.  J.  P.  Hanley,  Hamilton  and  Mell- 
wood    St.,    Secy.      Noted    Nov.    IS. 

Ky.,  Louisville — Contract  for  packing  plant  for  C.  F.  Viss- 
man  &  Co.  awarded  to  G.  H.  ROMMEL  CO.,  639  Campbell  St., 
Louisville.      Estimated   cost,    $15,000.     Noted  Dec.   9. 

Ohio,  Canton — (Official) — Globe  Motor  Car  Co.  awarded 
contract  for  steel  work  on  four-story,  60x200-ft.  salesroom 
and  garage  to  CANTON  BRIDGE  CO.,  Canton.  Estimated 
cost,  .$.SO,000.     Noted  Dec.   2. 

Ohio,  Cleveland — Contract  awarded  to  WILLIAM  MOORE 
CO.,  1278  West  Fourth  St.,  Cleveland,  for  factory  at  3038  Cedar 
Kd.    for    F.    L.    Henderson.      Estimated    cost,    $25,000. 

Ohio,  Cleveljind — Contract  for  two-storv  addition  to  plant 
of  Clfv.l.-md  St.fl  Pai-iel  Cik.  nr,12  Meech  Ave.,  awarded  to  S. 
W.  E.MI;r.'-!ON  CiiN'STRrCTlON  CO.,  Engineers  Bldg.,  Cleve- 
land.     E.-itimated    cost,    $17,000. 

Ohio.  ClevelancI — Contract  for  grain  warehouse  at  East 
131st  St.  and  Erie  R.R.  for  Sheets  Bros.  Elevator  Co.  awarded 
to  GEORGIA  D.  E.ARRIBAL,  Miles  Ave.,  Cleveland.  Estimated 
cost,   $4.1,000.      Noted  Nov.   25. 

Ohio,  Cleveland — Contract  for  four-storv  factorv  building 
for  D.  O.  Summers  Cleaning  Co.  awarded  to  FRED  LIND- 
HORST    &    SONS.      Estimated    cost,    $50,000. 

Ohio,  Cleveland — Wiiitoii  Motor  Cai-riage  Co.  awarded  con- 
tract for  one-storv,  SOx.'!00-ft.  .nddition  to  plant  on  Berea  Rd. 
to  BOLTON-PRATT  CONSTRUCTIOfl  CO.,  Columbia  Bldg., 
Clev.land.      Nc.ted    Dec.    2. 

Ohio,  Da.vton — Contract  for  garage  at  Third  and  Kenton  St. 
for  W.  P.  St:uk  awarded  to  STRUCTURAL  CONCRETE  CO., 
751     ReilM.ld     lildg.,     Dayton.       Estimated     cost,     $30,000. 

Ohio,  Kurlid — Wliite  Automobile  Co.,  Cleveland,  awarded 
contract  for  factory  to  W.  I.  THOMPSON  &  SON,  6110  Euclid 
Ave.,  Cleveland.     Noted  Dec.  2. 

Ohio,  Toledo — Contract  for  press  house  and  agitator  house 
for  Paragon  Refining  Co.,  Front  St.,  awarded  to  J.  COMTE, 
666    Oswald    St..    Toledo.      Estimated    cost,    $25,000. 

Ind..  Ft.  Wajne — M.  IRMSCHER,  2103  Forest  Park  Blvd., 
Ft.  Wayne,  awarded  contract  for  garage  and  commercial 
building  for  Aaron  Shive,  2832  Thompson  Ave.  Estimated 
cost,    $30,000. 

Ind..  Indianafiolis — Contract  for  grain  warehouse  for  F.  E. 
Janes  Realty  Co..  522  Board  of  Trade  Bldg.,  awarded  to  HALL- 
CURRY  CONSTRUCTION  CO.,  807  Bd.  of  Trade  Bldg.,  Indiana- 
polis.     Estimated    cost.    $40,000. 

Mich..  Marquette — Contract  for  plant  for  Nufer  Cedar  Co. 
awarded  to  FOSTER  CONSTRUCTION  CO.,  Milwaukee,  Wis. 
Noted  Dec.  2. 

Ill„  Chiraeo — Contract  for  two-storv,  100xl50-ft.  factorv 
for  Chicago  Nut  Co..  619  West  Jackson  Blvd.  awarded  to 
CHANEY  ARCHIBALD  CO..  1S9  West  Madison  St.,  Chicago. 
Estimated    cost,    $40,000.      Noted    Dec.    2. 

III.,  ChioaKO — E.  W.  SPROUL  CO.,  1120  West  35th  St., 
Chicago,  awarded  general  contract  for  warehouse  for  Gen- 
eral Fire  Extinguisher  Co.  Estimated  cost,  $60,000.  Noted 
Nov.    18. 

III.,  Chicago — Ogden  Auto  Sales  and  Garage  Co.  awarded 
contract  for  garage  to  CALIFORNIA  CUT  .STONE  CO.,  2136 
South  Sawyer  Ave.,  Chicago,  at  $13,500.  J.  Dvorak,  1909  South 
Lawndale   Ave.,    Pres. 


«  IN..  l.iKl.vsmith — Contract  for  four-storv.  t;0xl32-ft  fact- 
?-''^V,;VT'T'l^!,t'  •"!■, -^-  W.  Schram  Manufacturing  Co.  awarded  to 
hj.    POLLEi,    Oshlcosii. 

Iowa.  Burlineton — Chicago.  Burlington  &  Quincv  R,R.  Co 
awarded  contract  for  grain  drier  to  H.  A.  BECK.  l'?07  Mt 
Pleasant  St..  Burlington,  at  $10,000.  T.  E.  Calvert.  Chicago, 
111.,    Ch.    Engr.  .  =   , 

Minn..    Minneaiiolis — R.    A.    Jacobson.    699    Madison    St.,   will 
build  a   three-story,   62xl42-ft.   warehouse   by  day   labor. 
„-  M'nn-.  St.  Paul — Contract  for  factory  for  Milton  Dairy  Co., 
West   Ninth   St.,    awarded   to  W.  J.    HOY   CO.,  St.   Paul.      Esti- 
mated  cost,   $25,000, 

Knn..  'W'iohltn — Contract  for  warehouse  for  Rumley  Pro- 
ducts Co.  awarded  to  VEITER  &  WENZEL,  Wichita,  at  $40.- 
000.     Noted  Nov.   11. 

Neb..  I.ehiffh — F.  L.  Vlach  and  J.  J.  Tesar  awarded  contract 
for  garage  to  T.   EASTERGARD,  North  Bend,  Neb.,  at  $10,400. 

Mo.,  Hannibal — Hannibal  Wire  Fabric  Co.  will  build  factory 
by  day  labor.  Estimated  cost.  $35,000.  Albert  Andris,  Supt. 
of  Constr.     Noted   Sept.    23. 

Mo.,  Kansas  City — Contract  for  garage  for  .\.  IT.  Jennings 
&  Son.  1809  North  Seventh  St.  awarded  to  J.  E.  ANDERSON  & 
SON.  713  Minnesota  Ave..  Kansas  Citv.  Estimated  cost,  $20,- 
000. 

Mo.,  Kansas  City — W.  R.  Nelson  Estate,  17th  and  Grand 
Ave.  awarded  contiact  for  garage  to  W.  F.  JACKSON,  Kan- 
sas   City,    at    $19,000. 

Mo.,  St.  I,oui.s — Contract  for  two-storv,  61xl22-ft.  factory 
for  A.  W.  Swebder,  823  South  10th  St.,  awarded  to  W.  j. 
HOHAN.    La    Salle   Bldg.,    St.   Louis. 

FEDKR.VL    GOVEUNMEIVT    -WORK 
Proposed    Work 

N.  Y,f  Honiell — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.   C,   until   3   p.m.,   Jan.   19.   for  U.   S.  post  office  at   Hornell. 

N.  Y.,  Waterloo — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch..  Treasurv  Dept.,  Wash- 
ington. D.  C,  until  3  p.m.,  Jan.  21.  for  U.  S.  post  office  at 
Waterloo. 

N.  J.,  Hncken.saok — Post  Office — Bids  will  be  received  bv 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept..  Wash- 
ington, D.  C.  until  3  p.m..  Jan.  17,  for  U.  S.  post  office  at 
Hackensack. 

\V.  Va..  WheelinK — Lock  Gates — Bids  will  be  received  at 
U.  ,S.  Engineer  Office.  Wheeling  District,  Wheeling,  until  11 
a.m.,  Jan.  14,  for  steel  lock  gates  for  Dam  No.  14,  Ohio  River. 
(See  Adv.) 

Pla.,  Pensaeola — Building — Bids  will  be  received  by  H.  R. 
Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington.  D.  C.  until  11  a.m.,  Jan.  8,  for  remodeling  build- 
ing  No.    52   at   Navy   Aeronautic   Station,    Pensaeola. 

Ky.,  .\shlnnd — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch..  Treasurv  Dept.,  Washington, 
D.   C,   until   3  p.m..  Jan.  24,  for  U.  S.  post  office  at  Ashland. 

Minn.,  Anoka — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington. 
D.   C,  until  3  p.m.,  Jan.   18,  for  U.  S.  post  office  at  Anol<a. 

Mo.,  St.  Louis — Coal — Bids  will  be  received  at  U.  S.  Engi- 
neer Office,  Custom  House,  St.  Louis,  until  11  a.m.,  Dec.  29, 
for   furnishing    30,000    tons    of  coal. 

Colo.,  Denver — Reclamation — Western  Division  of  U.  S.  Rec- 
lamation Service  will  ask  Congress  for  an  appropriation  of 
$9,200,000  to  complete  28  western  projects  now  being  con- 
structed. Budget  of  S.  B.  Williamson,  Ch.  of  Western  Divi- 
sion, for  above  appropriation  approved  by  F.  T.  Lane,  Secy,  of 
Interior. 

Panama — Metal  Supplies — Bids  will  be  received  by  Ma]. 
F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal.  Washington. 
D.  C,   until   10:30  a.m.,  Dec.   29,   for  furnishing  metal   supplies. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Washing- 
ton, D.  C,  until  10:30  a.m.,  Dec.  22,  for  furnishing  miscellane- 
ous  supplies. 

Bids   In  and  Contracts  Awarded 

Conn.,  Greenwich — Post  Office — Bids  were  received  Dec.  10 
for  U.  S.  post  office  at  Greenwich,  (a)  limestone,  (b)  sandstone, 
as  follows:  Frvmier  &  Hanna.  New  York,  N.  Y.,  (a)  $66,769, 
(b)  $68,269:  E.  T.  Abbott  Construction  Co.,  New  York,  N,  Y., 
(a)  $66,750,  (b)  $69,800;  Joseph  Christiano,  Greenwich,  (a) 
$67,992,   (b)   $69,992.     Noted  Nov.  4. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Dredging — Bids 
were  received  Dec.  11  for  dredging  at  Navy  Yard.  New  York, 
as  follows:  P.  Sanford  Ross.  Inc.,  Jersey  City,  N.  J.,  at  26c. 
per  cu.yd.:  Coastwise  Dredging  Co.,  Norfolk,  'Va.,  at  25 ■%c.  per 
cu.yd.;  Morris  &  Cummings,  New  Y'orls,  at  29V4c.  per  cu.yd. 
Noted  Nov.  18. 

Md.,  Indian  Head — Extension  to  Pulping  and  Poaching 
House — Contract  for  extension  to  pulping  and  poaching  house 
awarded  to  JOHN  H.  NOLAN  CONSTRUCTION  CO.,  Washing- 
ton.  D.  C,   at   $7,074.      Noted   Nov.    11   and   Dec.    2. 

D.  C,  -Washinirton — Sewer  Work — CHARLES  H.  TOMP- 
KINS CO..  Washington,  at  $2.00S,  awarded  contract  for  Pet- 
worth  sewer;  HARPER  &  VOIGT  CO.,  Washington,  at  $15,145. 
awarded  contract  for  Kenilworth  sewer.  Noted  Nov.  25  and 
Dec.    2. 

Pla..  Key  'West — Officers'  Quarters — HENRY  MONK,  Pensa- 
eola, at  $14,350,  awarded  contract  for  two  officers'  quarters  at 
naval    station,    Key    West.      Noted    Oct.    21. 

Tex.,  Brenham — Post  Office — Contract  for  IT.  S.  post  office 
at  Brenham  awarded  to  AV.  G.  CARTER  CO.,  Chicago,  111.,  at 
$44,830.      Noted   Oct.   21   and  Dec.  2. 

Tex..  Ft.  Bliss — Heating  Svstem — Contract  for  heating  sys- 
tem in  13  officers'  quarters  at  Ft.  Bliss  awarded  to  W.  S.  KING, 
Lonoke,  Ark.,  at  $9,090.     Noted  Oct.  21. 

Tex.,  Nnvasotn — Tost  Office — Contract  for  V.  S.  post  office 
at  Navasota  ,n warded  to  ALGERNON  BLAIR,  Montgomery, 
Ala.,   at   $41,836.      Noted    (Jet.    21    and   Dec.   2. 
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P  Colo.,   Ft.   LoBnii— Pump   House — Contract   for   pump   house 

^1^^",'"!'.  •'"■=»','•<;'?  by  U.  fe.  Quartermast.;r  to  H.  ?•  'JPaTER- 
MAN,    l,th    ami    Wynkoop    St.,    Denver,    at    $4,450. 

T^„  ^\"''''"  ^"•■"<.l""  freek— ClearinK— Lowp.st  bids  received 
?.n;,L  "W  'iV'i'^'  reservoir  site  at  Lake  Keechelus  were  as 
Po  S».,.,^'-  *^■■>,>^,!?A''"^^,•  •^^""'^i  *'"'^''"";  HarrinKton-Peter.s 
^T   i   J'e»"lP.    »l--'.''00:    Maxham    &    Ma.xham.    Tacoma,    $168  000. 


TAXAI.S.  IHTCHKS  .VXD  lUItlUATIOX 
I'roiioNeil  Work 


!V. 


T^  .4  ■  •  S^i'  ^.ork— (BorouRh  of  Brooklyn)— (Official)— 
DredKinR— Bids  will  oe  received  by  R.  A.  C".  Smith,  Comr. 
of  Docks.  Pier  "A,  Battery  PI ,  North  River,  Manhattan,  until 
ll°°"'„^^*^-  2^'  ^°''  dredging  in  slip  at  foot  of  28th  St.  Noted 
Dec.   2. 

X.  Y.,  \ew  York— (Borough  of  Manhattan)— (OfTicial) — 
DredginK- Bids  will  be  received  by  R.  A.  (^  Smith,  Comr  of 
nocks.  Pier  "A."  Buttery  PI.,  North  River,  until  noon,  Dec' 20 
lor  dredRinK  in  boroughs  of  Manhattan,  Brooklyn,  Queens 
Bronx    and    Richmond.  ' 

La.,  Jennines — Irrigation — William  Bradford,  Alexandria 
interested  in  project  to  irrigate  rice  fields  by  constructing 
canal  from  Red  River  through  Jefferson  Davis  Parish  Esti- 
mated cost,  $2,000,000. 

Tenn.,  Dyer.Hl>iirs — Drainage — County  Court  of  Dyersburg 
mevsigating  project  to  drain  district  between  Gibson  County 
line  and  Obian  River.     Estimated  cost,  $200,000. 

Ky.,  Louisville — Drainage — Fiscal  Court  considering  drain- 
age project  involving  16.000  acres  of  swamp  land  in  south- 
ern   part    of    county. 

Ky.,  Morennfleld — Ditch — Bids  will  be  received  by  Drain- 
age Commissioners  of  i'nion  Countv.  until  1  p.m.,  Dec.  .TO. 
for  constructing  Dennis  O'Nan  Public  Ditch.  Norman  R.  Orcutt, 
Morganfield,    Ch.    Engr.      Noted    Aug.    5. 

Ky.,  Morf^nnfield — Drainage — Surveys  being  made  for  H. 
O.  Roberts  Drainage  Ditch.  Estimated  cost,  $43,000.  Norman 
R.    Orcutt.    Morganfield,    Ch.    Engr. 

Ind.,  H.irttord  City — (Official) — Ditcli — Bids  will  be  received 
by  Frank  P.  Wallace,  Drainage  Comr,,  until  2  p.m.,  Dec.  28, 
for  constructing  Delilan  Hineker  Ditch,  Monroe  and  Washing- 
ton  Townships. 

Ind.,  Huntington — Bids  will  be  received  by  Andrew  Kilty, 
Constr.  Comr..  until  Jan.  9,  for  improving  ditch  in  Salamonie 
Township. 

Mich.,  Davison — Drain — Bids  will  be  received  by  I.  H.  Reid, 
County  Drain  Comr.,  until  9  a.m.,  Dec.  17,  for  constructing 
White   Drain,   Davison    Township. 

Mich.,  Macon — Drainage — Contract  for  middle  branch  of 
Macon  Drain  will  be  awarded  about  Apr.  1.  Estimated  cost, 
between  $40,000  and  $50,000.  D.  S.  Sullivan,  County  Drain 
Comr.     Noted  Dec.  2. 

Mich.,  Monroe — Drainage — Contract  for  Swamp  Raisin 
Drain  will  be  awarded  about  Apr.  1.  D,  S.  Sullivan,  County 
Drain  Comr. 

III.,  Belleville — 'Drainage — Press   reports   state   that   drain- 
age district  will  be  organized  for  improving  Richmond  Creek. 
Estimated  cost,  $150,000.     G.  A.  Kloess,  Chn.  of  Bd.  of  Trustees. 
^Vis.,    Racine — Dredging — Citv    plans    to    dredge    river    dur- 
ing 1916.     P.  H.  Connolly,  City  Engr. 

lona.  Spirit  Lake — Drainage — Bids  will  be  received  by 
Board  of  Supervisors  of  Dickinson  County  until  1  p.m..  Dec. 
22,  for  tile  drain  in  Drainage  District  No.  34,  Dickinson  Coun- 
ty.    John  S.  Blow,  County  Audr. 

Minn.,  .4nok» — Drainage — County  will  award  contract  for 
draining  Coon  Creek,  eight  miles,  about  May.  Estimated 
cost,  $45,000.  W.  L.  Ridge,  Drainage  Engr.  Noted  Dec.  2. 
.Minn.,  Benson — Ditches — County  plans  to  build  five  ditches. 
Minn.,  Mankato — Ditch — Bids  will  be  received  by  County 
Commissioners  until  Dec.  IS  for  constructing  County  Ditch 
No.  41. 

Minn.,  Montevideo — Ditch — County  Commissioners  will  soon 
award  contract  for  Drainage  Ditch  No.  16.  Estimated  cost, 
$100,000.      J.    J.    St'^nnes,    County    Audr. 

Minn.,  Monte-video — Ditches — Contracts  will  be  awarded 
some  time  in  Januarv  for  Ditches  Nos.  21,  22  and  23.  Esti- 
mated cost,   $10,000,   $175,000   and   $20,000,  respectively. 

Minn.,  Pine  City — Ditch — Bids  will  be  received  by  W.  H. 
Hamlin,  Countv  Audr.,  until  Dec.  23,  for  constructing  Ditch  No. 
4.      Estimated  "cost,    $9,S70. 

X.  D.,  Fargo — Ditches — Contract  for  two  ditches  through 
portion  of  Kenyon  and  Noble  Townships  to  Red  River  will  be 
awarded  earlv  next  year.  Estimated  cost,  $30,000  each.  F. 
Crabbe,  Fargo,  Engr.     Noted  Oct.  7  and  21. 

Mont.,  BillinS'^ — Irrigation — U.  S.  Reclamation  Service  ap- 
proved plans  of  Big  Horn  Canon  Irrigation  and  Power  Co. 
for   400-ft.   dam.      Estimated   cost,    $175,000. 

Mo,,  Birniinghnni — Drainage — Contract  will  be  let  some 
time  in  Januarv  or  February  by  Board  of  Supervisors  of  Birm- 
ingham Drainage  District  for  10. S  mi.  of  levee  work  for  de- 
veloping about  5,400  acres  of  land.  Estimated  cost.  $335,400. 
J.  H.  Powell.  312  Reliance  Bldg.,  Kansas  City,  Mo.,  Secy. 
Brooks  &  Jacoby,  512  Shukert  Bldg.,  Kansas  City,  Mo..  Engr. 

Tex.,  Harlingen — Irrigation — Bids  will  lie  received  by  Board 
of  Directors  of  Cameron  County  Irrigation  District  No.  1 
until  Dec.  30  for  extending  canal,  about  411,900  cu.yd.  of  ex- 
cavation.     Noted   Oct.    14. 

Tex.,  Houston — Dredging — See  item  under  "Miscellaneous." 
Idaho,  Montour — Tunnel— Mannry  Boise  Co.,  Boise,  at  $44,- 
250.   submitted  only   bid  for  concrete   tunnel   for   Emmctt   Irri- 
gation District.     New  bids  will  be  received.     Noted  Nov.  IS. 

Idaho,  Twin  Falls — Irrigation — Twin  Falls  Land  and  Wa- 
t=r  Co.  plans  to  r.claim  about  699  acres  in  Bruneau  tract  in 
C'wyhee  and  Twin  Falls  Counties.  Estimated  cost,  $30,000,000. 
AVash.,  Sequini — Irrigation — Bids  will  soon  be  received  by 
Highland  Irrigation  District  Commissioners  for  seven  miles 
of  ditches.      Estimated   cost,    $25,000. 


Ore,  AHtorin — Reclamation — City  Council  considering  cre- 
ation of  reclamation  district  In  wi-sl  ond  of  city.  EHtinmlcrl 
cost,    $142,795. 

Ore,  Klamath  FnlU — Irrigation — I'lan.s  being  prepared  for 
\alnnx  Irrigation  project  to  Include  approximately  2.135  iicrcB. 
Estimated  cost,  $75,000.  "' 
Service,   Astoria,    Engr. 

Cnlif.,  KvddlnNT — Irrigation — PliinH  being  considered  by  An- 
derson t;ottonwood  Irrigation  District  for  bond  Issue  for  $400.- 
000  for  Irrigation. 

Calif.,  Snn  Joa<|uln—(Omcial)— Reservoir— All  bids  received 
Dec.  6  for  Woodward  reservoir  for  South  .San  Joar4uln  Irriga- 
tion District  rclected.  New  bids  will  be  received  until  10 
a.m.,  Jan.  3.  C.  A.  Proudflt,  Monteca.  Secy.  Noted  Nov.  is  and 
Dec.  2. 

BIdn  In  and  ContractH  Awarded 
Ky.,  Calhoun — Ditch — Contract  tor  excavating  ditch  In  Mc- 
Lean County  awarded  to  J.  N.  FORGY  DREDGE  CO.,  Owens- 
boro,  at  $25,000. 

»>hlo,  Kenton — Drainage — Contract  for  I'pper  Scotia 
Drainage  and  Conservation  District.  Hardin  County,  to  in- 
clude about  25,000  acres,  awarded  to  ELI  PUGH  and  JAMES 
POLING,  at  $1,310,000.     Noted  Sept.   10. 

Ind.,  Plymouth — Ditch  — Contracts  for  ditch  awarded  as 
follows:  YdDER  &  SCHWARTZ,  -Vaiipancc,  at  $8,275,  for 
tV",*;'!*;*^  portion  of  Jesse  .McKesson  lateral  ditch;  WALTER 
HYGEMA,  Nappanee,  at  $3,499.  for  tile  and  open  shovel  por- 
tion of  main  ditch:  JESSE  McKESSON,  Teegardcn,  at  $625,  for 
McKesson   lateral. 

Mich.,  Ithacn — Drain — Contract  for  excavating,  clearing 
right-of-way,  etc.,  for  County  Drain  No.  110  and  branches, 
awarded  to  A.  S.  GIBSON.  Ithaca,  at  $2.34  per  cu.yd. 
t  ,T*''""  "•••''tol — Drainage — T.  C.  Froemming,  1288  Hum- 
boldt Ave..  Milwaukee,  at  $14,282,  submitted  lowest  bid  for 
drainage  ditch  in  Bristol  Drainage  District.  W.  E.  O'Brien, 
Kenosha,  Engr.     Noted  Oct.  21. 

Wla..  Xecedah — (Official — Ditches — P.  Brandt  &  Son,  Fin- 
ley,  at  8c.  per  cu.yd.,  submitted  lowest  bid  for  constructing 
new  ditches  and  deepening  and  widening  old  ones,  about  820,- 
000  cu.yd.  excavation,  for  Little  Yellow  Drainage  District.  A. 
C.  Willard,  Secy. 

lown.  DcH  Moines — (Official) — Ditch  and  Bulkhead — Con- 
tract for  Drainage  Ditch  No.  16,  Webster  Township,  and  bulk- 
head, awarded  to  EMPIRE  CONSTRUCTION  CO.,  Des  Moines, 
at   $12,680.      Noted    Dec.    2. 

lona,  Des  Moines — (Official) — Ditch  and  Bulkhead— Con- 
tract for  Drainage  Ditch  No.  17,  Lincoln  and  Crocker  Town- 
ships, and  bulkhead,  awarded  to  J.  C.  ANDERSON,  Marshall- 
town,  at  $30,954.     Noted  Dec.  2. 

lown.  Mason  City — (Official) — Contract  for  Countv  Ditch 
No.  29  awarded  to  HAWKEY'E  CEMENT  TILE  CO.,  Mason  City. 
Noted   Nov.   25. 

Minn.,  Anoka — Ditch — Contract  for  repairing  County 
Ditch  No.  32  awarded  to  K.  C.  RICH.\RliSON,  at  $12,741. 

Minn.,  Grand  Rapids — Ditch — Contract  for  Judical  Ditch  So 
3,  west  of  Deer  River,  awarded  to  P.  SEASTRAND,  Cambridge. 
Estimated  cost,   $104,000. 

Mo.,  Carrollton — Drainage — Contract  to  construct  12.000 
yd.  of  embankment  awarded  to  J.  O.  MOORE,  Noborne.  Carl 
Weighert,   Drainage    Comr. 

Utah,  Corinne — Drainage — Contract  for  drainage  project 
near  Corinne.  Boxelder  County,  awarded  to  J.  P.  O'NEILL 
CONSTRUTION   CO.      Estimated    cost.    $175,000. 

Calif.,  Modesto — Irrigation — Contract  for  nine  concrete 
drops  for  Modesto  Irrigation  District  awarded  to  G.  J.  UL- 
RICH,  Modesto,  at   $19,340.      Noted   Dec.   2. 

Calif.,  Richmond  —  Canal  Improvements.  —  RICHMOND 
DREDGING  CO.,  Richmond,  at  $95,845,  awarded  contract  for 
improving  Canal  Subdivision. 

.MISCELLA.XEOL'S 
Proposed    Work 

X,  Y.,  RulTnIo — Docks — Donner  Steel  Co.,  Inc.,  recently  or- 
ganized with  $5,000,000,  capital  stock,  has  taken  over  plant  of 
New  York  State  Steel  Co,  and  will  improve  same.  Improve- 
ments include  ore  docks  along  Buffalo  River,  installation  of 
ore  handling  equipment  and  by-product  coking  plant. 

X.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — 
Bulkhead — Bids  will  be  received  by  L.  H.  Pounds.  Borough 
Pres.,  Room  2,  Borough  Hall,  until  11  a.m.,  Dec.  20.  for  fur- 
nishing labor  and  material  to  build  pile  and  timber  bulkhead 
at  municipal  bath  building.  Coney   Island. 

X'.  Y.,  Xew  York — (Borough  of  Manhattan)  —  (Official) — 
Market — Bids  will  be  received  by  Marcus  M.  Marks,  Borough 
Pres.,  Room  2032.  Municipal  Bldg.,  until  2  p.m.,  Dec.  20.  for 
constructing  market  under  Queensboro  bridge.  59th  and  60th 
St..  First  and  Ave  A;  also  for  installing  drainage  and  water 
systems   in   said  market. 

X.  Y.,  Xcw  York — (Borough  of  Manhattan)  —  (Official)  — 
Market — Bids  will  be  received  by  Marcus  M.  .Marks.  Borough 
Pres..  Room  2032,  Municipal  Bldg.,  until  2  p.m.,  Dec.  23.  for 
constructing  public  market  under  Third  Ave.  bridge;  130th 
St.  and   Third   Ave. 

X.  Y.,  Xcw  York — (Borough  of  Manhattan) — Stadium — Bids 
will  soon  be  received  for  stadium  for  New  York  Federal 
League  Club.  Estimated  cost.  $500,000.  C.  B.  Comstock,  110 
West  40th  St.,  Arch. 

X.  Y.,  Syracuse — Retaining  Wall — Board  of  Alderman  de- 
feated proposition  to  issue  $75,000  bonds  for  retaining  wall 
along   bank    of   Onondaga  Creek.      Noted   Oct.    14    and   Nov.    18. 

Penu.,  Philadelphia — Electric  Hoists — Bids  will  be  received 
by  John  Meigs,  Dir.  of  Dept.  of  Wharves.  Docks  and  Fer- 
ries, until  Dec.  20.  for  electric  hoists  for  Southwark  piers, 
Delaware    River,    between   Catharine   and    Christian    St. 

Va.,  Norfolk — Docks,  etc. — Norfolk  Storage  Co.,  Inc.,  re- 
cently incorporated,  has  purchased  a  site  of  19  acres  at 
Burtons  Point  and  will  dredge  river,  and  build  docks  and 
sheds.     C.   S.  Powell,  New  Y'ork,  N.  Y.-,  Pres. 
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Fin.,  Minnii — Harbor  Improvement — Bids  will  be  received 
by  W.  B.  Moore,  City  Clk.,  until  noon,  Dec.  22,  for  excavating 
a  slip,  a  turning"  basin  and  channel  across  Biscayne  Bay,  also 
builfling:  a    concrete   dock.      Separate    proposals   for   dock. 

Ala.,  Moliilc — Elevated  Railway — Magnolia  Compress  and 
Warehouse  Co.  has  liad  plans  prepared  for  system  of  elevated 
railways  between   warehouses  .and   water   front. 

Ln..  New  OrlcniiM — (Official) — Grain  Elevator  Equipment — 
Bids  will  be  received  b.v  E.  M.  Loeb.  Pres.,  Bd.  of  Comrs.  of 
Port  of  New  Orleans,  Suite  200.  New  Orleans  Court  Bldg.,  until 
S  p.m.,  Dec.  29.  for  furnishing  equipment  for  public  grain 
elevator   in   New  Orleans.      (See   adv.) 

Ohio.  Coliimlins — (OfBcial) — Elimination  of  Grade  Cross- 
ings— We  have  been  informed  by  R.  Trimble,  Ch.  Engr.  of  M. 
of  W..  Pennsylvania  Lines  West  of  Pittsburgh,  that  it  will 
be  some  time"  before  bids  will  be  received  for  elimination  of 
grade  crossings  in  north  side  of  Columbus.     Noted  Dec.  2. 

Ohio,  Paiiiesville — Monument — Ohio  Mausoleum  Co.,  Galion, 
will  build  monument  at  Painesville.  Estimated  cost,  $50,000. 
T.    Robert    Moore,    Painesville.    interested. 

lull..  Miller — Coney  Island — Press  reports  state  that  New 
York  capitalists  plan  to  estaljlish  a  Coney  Island  at  Miller 
Beach.     Estimated  cost,   $500,000. 

Mich.,  Detroit — Subway — Plans  prepared  for  subway  for 
Woodward  Ave.  cars  from  Grand  Circus  Park  to  river  front. 
Estimated    cost.    $1,, 500, 000. 

111.,  Chioneo — Machinery — Bids  will  be  received  by  J.  D. 
Robertson.  Comr.  of  Health,  until  Dec.  IS.  for  elevating  and 
conveying  machinery  for  new  Mill  Building  at  municipal  re- 
duction  plant.   39th   and   Iron   .St. 

Minn.,  St.  Paul — Channel — Project  being  considered  to  con- 
struct 6-ft.  channel  from  St.  Paul  to  mouth  of  Missouri 
River.     Mississippi  River  Improvement  Association,  interested. 

Mo.,  St.  Lonis — River  Terminals — Plans  prepared  by  J.  D. 
Wees,  419  Commercial  Bldg.,  for  seven-story,  100x250-ft.  river 
terminal  and  warehouse  for  St.  Louis  River  Front  and  Dock 
Association,      Estimated  cost,   $2.50,000. 

Tex.,  Galveston — Dry  Dock — Dry  dock,  marine  railway  and 
ship  building  and  repair  plant  will  be  constructed  by  Gal- 
veston Dry  Dock  and  Construction  Co.  C.  N.  Growell,  Mgr. 
Noted   Nov.    11. 

Tex.,  Hou.«ton — Wharf  and  Warehouse — City  Council  has 
appropriated  $300,000  for  work  on  Houston  Turning  Basin. 
Works  includes  dredging  for  wharf,  building  wharf  and 
warehouse,     etc. 

Ariz.,  Tucson — Subway — Bids  will  be  received  by  C.  K. 
Clarke,  Citv  Mgr..  until  Dec.  17,  for  subway  under  railway 
tracks  at  ciid  of  Congress  St.  Estimated  cost,  $70,000.  Noted 
Oct.    14  and   Nov.   IS. 

Wash.,  Seattle — Tunnel — Plans  prepared  by  A.  H.  Dimock, 
Citv  Engr.,  for  reinforced-concrete  tunnel  at  entrance  to  new 
courthouse  and  city  hall.  Estimated  cost,  $30,000.  Noted 
Nov.  25. 

Ore.,  Portland- — Tunnel — Press  reports  state  Oregon-Wash- 
ington R.R.  and  Navigation  Co.  will  reline  tunnel  with  con- 
crete from  Mock's  Bottom  to  Columbia  Slough.  Estimated 
cost,   $100,000.     J.   K.  Holman,   Portland,   Ch.   Engr. 

Calif.,  Santa  Monica — Bath  House  —  Santa  Monica  Bath 
House  (Corporation  will  build  three-story,  95xl00-ft.  bath 
house.     Estimated   cost,    $25,000. 

MISCELLANEOUS 
Bids  In   and   Contracts   .\\Tarded 

Mass.,  Boston — Bulkhead— BAT  STATE  DREDGING  AND 
CONTRACTING  CO..  Boston,  at  $82,830,  awarded  contract  for 
bulkhead  and  170.00  cu.yd.  dredging  and  placing  filling  be- 
neath and  around  bulkhead.  Contract  No.  47.  Noted  Nov.  18 
and    Dec.    2. 

N.  Y.,  New  York — (Borough  of  Bronx) — Track  Installation 
— Contract  for  track  installation  on  White  Plains  Rd.  and  ex- 
tension of  existing  subway  awarded  to  COAST  AND  L.\KE 
CONTRACTING  CORPORATION,  41  Broad  St.,  New  York,  at 
$53,930.      Noted    Dec.    2. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Oflicial) — P. 
P.  Farley,  103  Park  Ave..  New  York,  at  $5,335,  submitted 
lowest  bid  for  steel  tank  and  fittings  to  be  used  for  storage  of 
liquid  asphalt  at  municipal  asphalt  plant,  7th  St.  basin. 
(Jowanus   Canal.      Noted   Dec.    2. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Pier  Shed — 
Baltimore  &  Ohio  R.R.  Co.  awarded  contract  for  Pier  Shed  No. 
21,  East  River,  to  MILLIKEN  BROS.,  Ill  Broadway,  New 
York. 

N.  J.,  Yentnor — (.Atlantic  City  post  ofiice) — Jetties — Con- 
tract for  jetties  from  Cambridge  to  Portland  Ave.  awarded  to 
EUGENE   BOEHM.   at  $4.22   per   ft.     Noted  Dec.   2. 

Penn.,  Philadelphia — Bath  House — Contract  for  bath  house 
for  Public  Baths  .Association  of  Philadelphia  awarded  to 
FRANKE  E.  WALL.\CE,  1220  Chancellor  St.,  Philadelphia, 
^.stimated  cost,   $:;n,000. 

Penn.,  Philadelphia — (Ofiicial) — Elevated  Railway  Work — 
Contract  for  concrete  column  foundations  and  piers  for  about 
4,000  lin.ft.  of  two-track  elevated  railway  in  Fi-anktord  Ave. 
from  Unity  to  Dvre  St.  awarded  to  EDWIN  H.  VARE,  604 
Lincoln    Bldg.,    Philadelphia,    at    $17,700.      Noted    Nox.    IS. 

Penn.,  Philadelphia — Park  Improvements  —  City  awarded 
contract  for  park  improvements  to  C.  A.  CONAN,  1345  Arch  St., 
Philadelphia.      M.    L.    Cooke.    Dir..    Dept.   of   Pub.   Wks. 

Md.,  Baltimore — Coal  Pier — Baltimore  &  Ohio  R.R.  Co. 
awarded  contract  for  foundation  and  piling  for  coal  pier  at 
Curtis  Bav,  lialtimore,  to  PHOEXIX  CONSTRUCTION  CO.,  41 
Park  Row",  New  York,  N.  Y.  Estimated  cost,  $1,500,000.  Noted 
Sept.   30  and   Dec.   2. 

Miss.,  AYaveland — (Oflicial) — Seawall — Contract  for  con- 
crete seawall  and  filling  on  beach  at  Waveland  awarded  to 
MASSIE  &  CO..  218  Saratoga  St.,  New  Orleans,  La.,  at  $10.74 
per  lin.ft.     Noted  Oct.  28. 

Ohio,  Cleveland— Pier— AMERICAN  CONSTRUCTION  CO., 
Cleveland,  awarded  contract  for  repairs  to  pier  protections. 
Noted  Nov.   25. 


III.,  Chicago — Engine  House — Contract  for  two-story  brick 
engine  house  awarded  to  WARNER  CONSTRUCTION  CO.. 
at  about   $19,000.     Noted  Dec.   2. 

Calif.,  Martinez — Pipe  Line — Shell  Oil  Co.,  Martinez,  award- 
ed contract  for  grading  work  for  pipe  line  to  PRICE  CON- 
STRUCTION CO.  and  O'BRIEN  BROS.,  about  130,000  cu.vd. 
excavation.      Estimated    cost,    $40,000.      Noted    Oct.    21. 

Calif.,  Sacramento — Levee — F.  E.  Frey,  at  $10,312,  sub- 
mitted  lowest  bid   for  levee   work   near   Sutterville. 

Calif,,  Sacramento — Levee  Work — Contract  for  levee  work 
awarded  to  A.  TEICHERT  &  SON,  Ochsner  Bldg..  at  $11,250. 

BUILDINGS 

Other  items  retatim  to  Bnilding  Construction  will  be  found  under  the  fotlowins  hciUU 
tows:  '^Industrial  Works;"  ''Federal  Government  Work"  and  "Miscellaneous  " 

Proposed  "Work 
Yt.,    ^Vhite   Biver   Junction — Plans    approved    by    Boston    & 
Maine  R.R.  and  Boston  &  Central  Vermont  R.R.  for  station  at 
White    River    Junction.      Estimated    cost,    $55,000. 

Mass.,  Boston — Plans  being  prepared  by  S.  S.  Levy,  35  Court 
St.,  Arch.,  for  five-story  hotel  and  loft  building.  Estimated 
cost,    $50,000. 

Mass.,     Dedham — Dedham     Masonic     Lodge     has     postponed 

building  of  temple  until  next  spring.     Estimated  cost,  $40,000. 
Noted  Sept.  23. 

.Mass.,  Saleni — Bids  will  be  received  until  Dec.  23  by  city  for 
addition  to  Bowditch  School.  Estimated  cost.  $75,000.  "John 
M.   Gray,    16  Arlington  St..    Boston,   Arch.     Noted   Dec.   9. 


N.  Y.,  Bronxi-ille — Plans  being  prepared  by  Bates  &  How, 
Arch.,  542  Fifth  Ave.,  New  York,  for  motion  picture,  store  and 
apartment  building  for  Residence  Co.  of  Lawrence  Park. 
Estimated  cost,  $50,000. 

N.  Y.,  Gloversville — City  National  Bank  will  build  bank. 
Estimated  cost,  $80,000.  Mowbray  &  UfBnger,  56  Liberty 
St.,  New  York,   Arch, 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official  ) — Bids 
will  be  received  Ijy  John  A.  Kingsbury,  Comr.,  Dept.  of  Pub. 
Charities.  Municipal  Bldg.  (Borougli  of  Manhattan),  until 
10:30  a.m.,  Dec.  23,  for  alterations  to  and  additional  buildings 
at    Greenpoint   Hospital. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Union  Square  Realty  Corporation.  15  Broad  St.,  plans  to 
build  13-story,  50xl00-ft.  store  and  showroom  building  at 
26  Union  Sq.  Estimated  cost,  $225,000,  W.  G.  Pigueson,  59 
Pearl  St.,  Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Ofiicial) — 
Plans  prepared  for  two-story,  65xl2S-ft.  building  at  175th  St. 
and  Wadsworth  Ave.  for  New  York  Telephone  Co.,  15  Dey 
St.      Estimated    cost.    $93,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Oflicial)  — 
Bids  will  soon  be  received  for  seven-story,  100xl50-ft.  as- 
sembly building  for  Y.  W.  C.  A.  at  Lenox  Ave.  and  124th  St. 
Estimated  cost,  $250,000.  Louis  E.  Jallade,  37  Liberty  St., 
Arch. 

N.  Y.,  Syracu.se — University  of  Syracuse  plans  to  build  Col- 
lege   of    Agriculture.      Estimated    cost.    $250,000. 

N.  J.,  Paterson — Bids  will  be  received  until  4  p.m.,  Dec.  20, 

by    J.    E.    Dunphy,    Secy,    of    Bd.    of    Education,    City    Hall,    for 
constructing  Public  School  No.  10. 

Penn,,  .MIentown — Bids  recently  received  for  six-story  ad- 
dition to  Y.  M.  C.  A.  Bldg.  rejected.  New  bids  will  be  received. 
Ruhe  &  Lange,  Allentown,  Arch.  Estimated  cost,  $100,000. 
Noted   Dec.   2. 

Penn.,  Butler  —  Movement  has  been  started  in  Mercer 
County  to  construct  hospital  for  insane.  Estimated  cost, 
WOO, 000^      S.    C.    Moore,    Comr. 

Penn.,  Chester — Plans  being  prepared  by  E.  A.  Wilson, 
Arch..   1208  Chestnut  St.,  Philadelphia,  for  three-story  hotel. 

Penn.,  Eddystone — Bids  will  soon  be  received  by  Henon  & 
Bovle,  Arch..  10  South  ISth  St.,  Philadelphia,  for  seven-story, 
5ixl20-ft.  hotel  for  Remington  Arms  Co.  Estimated  cost, 
$175,000.      Noted    Dec.    2. 

Penn.,  Lancaster — Plans  being  prepared  by  C.  E.  Urban. 
Arch..  Woolworth  Bldg.,  for  three-story  high  school  for  Board 
of   Education.      Estimated   cost,    $150,0001 

Penn.,  York — Plans  being  prepared  by  Gemmill  &  Bill- 
mever.  Arch.,  for  four-story  club  house  for  Loyal  Order  of 
Moose.      Estimated  cost,   $60,000. 

Md.,  Baltimore — (Official) — Bids  will  be  received  about 
Jan.  1  for  four-storv  office  building  on  German  St.  for  Im- 
mediate Benefit  Life  Insurance  Co.  Estimated  cost,  $70,000 
Louis  Levi,   1408    Munsey   Bldg.,   Arch.     Noted   Dec.   9. 

D.  C,  WashiuRton — Plans  being  prepared  for  new  art 
building  for  Smithsonian  Institute.     Estimated  cost,  $1,000,000. 

D.  C,  ^VashinKton — Contract  will  be  awarded  about  Feb.  1 
bv  Thomas  W.  Lamb,  Arch.,  for  Rialto  Building  Co.  Esti- 
mated   cost,    $150,000,      Noted    Dec.    2. 

D.  C  AVashineton — Plans  prepared  for  one-story  motion 
picture  theater  for  Crandall  Theater  Co.  Estimated  cost,  $50,- 
000.     A.  P.  Clark,  Jr.,  816  14th  St.,  N.  W..  Washington.  Arch. 

Va.,  Norfolk — Bids  will  soon  be  received  for  six-story,  26x 
104-ft.  office  building  on  City  Hall  Ave.  J.  W.  Lee,  Norfolk. 
Arch. 

W.  Va.,  Wheeling — Citizens  of  Richland  District  voted  $85.- 
000  bonds  for  schools.  R.  A.  Alexander,  Pres.  of  Bd.  of  Edu- 
cation. 

Ga.,  Macon — Plans  being  prepared  for  hotel  on  Cherry  St. 
for  J.  S.  Shingler,  Ashburn.     Estimated  cost,  $120,000. 
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Ga.,    Savnnnnh — Plans 
city.     H.   Wallin,   Arch. 

«;«.,  Tltton — City  plans  to  hold  election  to  vote  on  ?100,000 
bonds  for  city  hall. 

Pla.,  Ft.  Plert-€ — Citizens  of  Special  Tax  District  No.  6 
voted   $40,000   bonds   for  school. 

Fla.,  MIniiii — Rids  will  be  received  about  Dec.  30  for 
i  eig-ht-story.  40xino-ft.  hotel  for  McAllister  Hotel  Co.  Prohlln 
,  &  De  Garmo,  Miami,  Arch.     Noted  Nov.  IS. 

Ala.,  Ilirmlnchnm — Plans  prepared  bv  William  T.  Warren, 
Arch.,  for  tlnee-story  Science  Hall  for  BirminKham  College. 
,  Ala.,  .Mobile — Commissioners  of  Mobile  County  School  have 
,  recommended  election  to  Board  of  Revenue  and  Hoad  I'ommis- 
■  sloners  on  Jan.  IS  to  vote  on  $150,000  bonds  for  county  schools. 
'  Ala.,  ITnion  Siirlnex — New  freigrht  and  pa.ssenner  station 
)  will  be  constructed  by   Birminsham   &   Southern   R.B. 

La.,  JrnnlnKM — Plans  will  be  prepared  bv  W.  L.  Stevens, 
Arch.,  Raton  Uouse,  for  courthouse  for  Jefferson  Davis  Parish 
Police  Jury.      Estimated  cost,  $75,000.     Noted  Oct.   28. 

Ky.,  Somerset — Press  reports  state  that  hotel  will  be  con- 
structed at  Dry  Ridgre  by  syndicate  composed  of  Georeetown, 
Dry  Ridge  and  Lexington  capitalists.  Estimated  cost.  $100,- 
000. 

Ky.,  AVincliester — R.  P.  Taylor  is  interested  in  plan  to  or- 
ganize Claris  County  T'nity  Club  to  raise  monev  to  build  a 
club   house.      Estimated   cost,   $.iO,0Ofl 

Ohio,  Clevelniiil — Plans  prepared  for  three-storv,  50x185- 
ft.  dormitory  for  Livingston  Tavlor.  Estimated  cost,  $100.- 
000.     C.  S.  Schneider,   224S   Euclid  Ave.,   Cleveland,   Arch. 

Ohio,  Cleveland — Plans  will  be  prepared  bv  Franz  C. 
Warner.  Hippodrome  Bldg.,  Cleveland,  and  E.  D.  Litchfield. 
New  York,  N.  T..  Archs.,  for  new  building  for  girls  at  Andrews 
Institute.      Estimated  cost,   $1,000,000. 

Ohio,  ClevelamI — Plans  prepared  bv  S.  H.  Wesi.  Arch.,  1030 
Schofield  Bldg.,  for  three-story  commercial  building  at  St. 
Clair  and  Tale  Ave.  for  Herman  Stern,  Cleveland.  Estimated 
cost,    $60,000. 

Ohio,  Cleveland — Plans  being  prepared  by  W.  R.  McCor- 
mack.  Arch..  Bd.  of  Education,  Cleveland,  for  additions  to 
Memorial,  East  Clark  and  Tremont  Schools.  Estimated  cost, 
$100,000. 

Ohio,  Cleveland — Plans  will  be  prep.ared  bv  C.  S.  Schneider, 
Arch.,  2248  Euclid  Ave.,  for  addition  to  T.  w!  C.  A.,  East  ISth 
St.    and   Prospect    .A.ve.      Estimated    cost,   $60,000. 

Ohio,  Cleveland — Plans  prepared  by  Hubbell  &  Benes,  Arch., 
4600  Euclid  Ave.,  for  exchange  building  on  Euclid  Ave.  for  Su- 
perior Realty  Co.,  Erie  Bldg.  Estimated  cost,  $800,000.  A.  B. 
Smythe,    interested. 

Ohio,  Cleveland — Plans  being  prepared  by  Perguson-Plani- 
gan  Co.,  Arch.,  Vickers  Bldg.,  for  eight-storv  commercial 
building  at  St.  Clair  Ave.  and  Third  St.,  for  Walton  Realty  Co. 
Ohio,  Colnnibus — Bids  will  be  received  about  Jan.  1  for 
11-storv  hotel  for  Broadwav  Countv.  Estimated  cost,  $400,000. 
J.   H.   Butler,    Hotel   Columbus.   Mgr. 

Ohio,  Dayton — Plans  being  prepared  by  Frank  Hill  Smith, 
Arch.,  1035  Reibold  Bldg..  Dayton,  for  ten-story,  50xl7S-ft. 
bank  and  office  building  for  Davton  Savings  and  Trust  Co. 
Estimated   cost,    $100,000. 

Ohio.  East  Liverpool — East  Liverpool  Lodge  No.  122,  Loyal 
Order   of  Moose,    plans   to   build    lodge    building. 

Ohio,  Ironton — Masons  plan  to  build  new  temple.  Esti- 
mated  cost,    $75,000. 

Ohio,  Oberlin — Press  reports  state  that  Oberlin  College 
plans  to  build  new  theological  seminary.  About  $100,000 
available  for  this  purpose. 

Ohio,  Olmsted  Falls — Board  of  Education  will  award  con- 
tract for  high  and  grade  school  in  about  five  weeks.  Estimated 
cost,    $50,000.      F.   R.   Gallagher,   Clk.      Noted    Dec.    9. 

Ohio,  Havennn — Congregation  of  First  Christian  Church 
plans  to  build  one-storv.  76xl04-ft.  church  and  Sundav  school. 
Estimated  cost.  $40,000.  Richard  Hollowell,  Chn.  of  Bldg., 
Com. 

Ohio,  WilminBTton — Charles  Murphy  plans  to  build  opera 
house.     Estimated  cost,   $100,000. 

Ind.,  Brookston — Bids  will  be  received  early  next  year  for 
high  and  grade  school.  Estimated  cost,  $40,000.  Noted 
Nov.  11. 

Ind.,  Delphi — Plans  being  prepared  by  Elmer  E.  Dunlap, 
909  State  Life  Bldg.,  Indianapolis,  for  three-storv  courthouse 
for  Carroll  County.  Estimated  cost,  $200,000.  M.  G.  Haun, 
Audr. 

Ind.,  Goshen — Plans  being  considered  for  nine-story  hotel 
on  site  of  Sherman  Hotel  at  233  North  Michigan  St. 

Ind.,  Indianapolis — (Official) — Contract  will  soon  be  award- 
ed for  freight  station  for  Pennsylvania  R.R.  Estimated  cost, 
$150,000.      Noted    Dec.    2. 

Ind.,  Portland — fOfficial) — Contract  for  three-story.  90x160- 
ft.  courthouse  for  Jav  County  will  be  awarded  in  about  two 
or  three  months.  Estimated  cost,  $275,000.  Frank  Gillespie, 
County  Clk.     Noted  Nov.  4  and  Dec.   2. 

Ind,,  Terre  Haute — (Official) — Bids  will  be  received  some 
time  in  February  for  three-storv  McLain  grade  school.  Es- 
timated cost.  $115,000.  Herbert  W.  Foltz,  1456-60  Lemcke 
Annex,    Indianapolis.    Arch.      Notecl   Dec.    9. 

Mich.,  Detroit — Plans  being  prepared  by  Joseph  P.  Jogerst, 
Arch..  1401  Kresge  Bldg..  Detroit,  for  seven-story,  40x90-ft. 
hotel  for  S.  Satovosky.     Estimated  cost,  $100,000. 

Mich.,  Detroit — Plans  being  prepared  for  six-story,  30x93- 
ft.  hotel  for  Mack  McKenzie.  Smith  &  Kohner,  302  Free  Press 
Bldg..    Detroit.    Arch. 

Mich.,  Detroit — Plans  prepared  bv  O.  C.  Gottesleben,  Arch., 
for  14-story  hotel  on  Griswold  St.  for  Tavern  Hotel  Co.  M.  J. 
Leod.   Pres. 

Mich.,  Detroit — Plans  prepared  by  Albert  Kahn,  Arch..  De- 
troit, for  new  library  for  University  of  Michigan.  Estimated 
cost,    $350,000. 


MIc-h.,  Detroit— Citizens  of  TliKhland  Park  will  vote  on 
$275,0110  bonds   for  new  school. 

>ilch.,  .InrkHou — Contract  will  be  awarded  In  about  two 
montliH  by  Hoard  of  Education  for  three-»tory,  140x275-ft. 
high  school.  Kstimated  cost,  $385,000.  Noted  Oct.  21  and 
Nov.    IS. 

MIrh..  >Ien»mlnep — Rogers  M.  Andrews  interested  in  con- 
struction of  club  house.     Estimated  cost,  $40,000. 

Mich.,  Monroe — Bids  will  soon  bo  received  by  Harry  J. 
Rill.  Arch.,  54  Buhl  Blk.,  Detroit,  for  flvc-»tory,  150x200-ft. 
college  for  Sisters  of  Immaculate  Heart  of  Mary. 

Mich.,  Port  Huron — Board  of  Education  considering  bond 
issue    for   $100,000   for   new   Junior   high   school. 

III.,  t'hicnen — Union  League  Club  plans  to  build  three-storv 
addltiiin  to  club  house  on  Jackson  Blvd.  Estimated  cost, 
$190,000.     Holablrd  &   Roche,   Arch. 

III.,  Ottawa — (Offlcial)^Bids  will  be  received  next  spring 
for  Illinois  Valley  General  Hospital.  Estimated  cost,  $75,000. 
J.   F.   Richardson,  Jr.,   Arch.     Noted   Dec.   3. 

III.,  (lulncy — Congregation  of  Baptist  Church  plans  to  build 
new  edlHce  next  si)rinK.      Estimated  cost,   $60,000. 

III.,  Sprlnelleld — Plans  for  addition  to  Dubois  School  sub- 
mitted to  Board  of  Education  bv  Harrv  J.  Reiger,  Arch.,  42 
Ridgley  Bank  Bldg.,  for  approval.  Estimated  cost,  $75,000. 
Noted    Nov.    4. 

III.,  Tuscola — Rids  will  be  received  about  Mar.  15  for  two- 
story  high  school.  Estimated  cost  between  $125,000  and 
$150,000.  C.  C.  Kazey.  Secy,  of  Township  High  School  Bd. 
Noted   Dec.    9. 

IVIs.,  Mensha — Board  of  Education  engaged  Van  Ryn  and 
De  Gelleke.  Arch..  Caswell  Blk.  to  prepare  plans  for  two-story 
addition  to  high  school. 

Wis^  Milwaukee — Plans  prepared  bv  Holabird  &  Roche. 
Arch.,  Chicago,  111.,  for  two-storv.  200x522-ft.  arcade  build- 
ing on  Grand  Ave.     A.  J.  Harvey,  Cleveland,  Ohio,  interesteil, 

■Wis.,  Rncinc — Knights  of  Columbus  plan  to  build  club 
house.     J.  E.  Henen,  Arch.,  74  Main  St.,  Mem.  of  Bldg.  Com. 

Wis.,  Racine — Plans  being  prepared  by  A.  A.  Guilbcrt. 
Arch.,  Robinson  Bldg.,  for  auditorium  and  .armory  for  city.  . 

lon-a,  Alton — Bids  will  be  received  bv  Board  of  Education 
until  Dec.  21  for  school.     Buettler  &  Arnold,  Arch. 

Iowa,  Atlantic — T.  M.  C.  A.  plans  to  build  two-story,  lOOx 
130-ft.  building.  Estimated  cost,  $100,000.  W.  H.  Fuller,  Chn. 
of  Bldg.  Con. 

Iowa,  Cedar  Rapids — Campaign  will  be  started  next  spring 
to  build  new  T.  M.  C.  A.     Estimated   cost.   $150,000. 

Minn.,  Henderson — Bids  will  be  received  until  Jan.  4  by 
Board  of  Commissioners  of  Sil^lev  Countv  for  court  house. 
jail   and   sheriffs    residence.      Estimated    cost,    $100,000. 

Minn.,  Mound — Preliminary  plans  being  prepared  by  P.  E. 
Halden,  Arch.,  601  Kasota  Bldg.,  Minneapolis,  for  two-story 
consolidated  school.  Estimated  cost,  $60,000.  D.  Wilkins, 
Secretary  of  Bd.  of  Education. 

Kan.,  Emporia — College  of  Emporia  plans  to  rebuild  ad- 
ministration building  recently  destroyed  bv  fire.  Estimated 
cost,  $100,000.     W.  A.  White,  Chn.  of  Bldg.  (iom. 

Kan.,  Norton — Election  will  soon  be  held  to  vote  on  prop- 
osition to  issue  $40,000  bonds  for  school.  P.  M.  Duvall,  Clk.. 
Bd.   of  Education. 

Kan.,  Sallna — Bids  will  be  received  about  Feb.  1  for  church 
for  St.  John's  Lutheran  Congregation.  Estimated  cost,  $40,000. 
E.  O.  Brostrom,  300  Brent  Bldg.,  Kansas  City,  Mo.,  Arch, 
Noted  Dec.  9. 

\eh.,  Xorth  Platte — Union  Pacific  Ry.  Co.  plans  to  rebuild 
station    recently   destroyed    by   fire.      Estimated    cost.    $80,000. 

Mo.,  St.  Louis — (Official) — Bids  will  be  received  bv  Barnett, 
Haynes  cSt  Barnett.  Arch.,  Century  Bldg.,  until  Jan.  15,  for 
parish  school  for  Catholic  Cathedral  of  St.  Louis.  Estimated 
cost,    $100,000.      Noted    Oct.    21    and    Dec.    9. 

Mo.,  St.  Louis — Plans  being  prepared  by  J.  M.  Hlrshstein. 
Arch.,  for  three-story  club  house  for  Young  Men's  Hebrew 
Association. 

Tex.,  .Vustin — Contract  will  soon  be  awarded  for  hotel  for 
H.  A.  Wroe  and  associates.  Estimated  cost,  $500,000.  Noted 
Nov.  11. 

Tex.,  .\u.stln — Bids  will  be  received  by  Kate  Daffan,  Supt., 
until  noon,  Dec.  23,  for  two-story  hospital  building  at  State 
Confederate  Women's  Home.     Noted  Oct.   14. 

Tex.,  Corpus  Christl — M.  Donigan,  owner  of  State  Hotel, 
plans   to    improve   same.      Estimated   cost,    $80,000. 

Tex.,  El  Paso — Building  will  be  constructed  at  Mills  and 
Stanton  St.  bv  M.  D.  Roberts  and  William  Banner.  Estimated 
cost    between    $200,000    and    $250,000. 


Tex.,  Lubbock — Plans  being  prepared  by  Rose  &  Peterson, 
Arch.,  Kansas  City,  Kan.,  for  three-story,  S0x96-ft.  court- 
house for  Lubbock  County.  Estimated  cost,  $100,000.  Noted 
Oct.   7. 

Tex.,  Port  .\rthur — Plans  being  prepared  by  William  B. 
Ittner,  Arch.,  Ninth  and  Locust  St.,  St.  Louis,  Mo.,  for  three- 
story  school   for  Board  of  Education. 

Tex.,  Savoy — Election  will  be  held  Dec.  18  by  Board  of 
Trustees  of  Savoy  Independent  School  District  to  vote  special 
tax   for   schools. 

Tex.,  Seguln — Rock  Hotel  Co.  will  build  hotel  to  cost  $50,- 
000.     James  A.  Harley,  Interested. 

Tex.,  Alctorln — New  building  to  replace  one  recently  de- 
stroved  bv  fire  will  be  constructed  bv  Lady  of  Lourdes  Ger- 
man Church.     Estimated  cost,  $50,000. 

(Continued   on  page   382) 
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PROGRESS    ON    DUAL    SVSTEM    CONTRACTS 

INTERBOROUGH  LINES 

City  Contracts 


Limits  Deli 

Routes  Nos.  43  and  26 — Diagonal  Station  Connection 

Rapid    Transit   Subway    ConstructionConnection    between    existing    subway    and  12-  3-14 
iiuHiu        »  1  Lexington  Avenue  and  Stemway  Lines 

;inKton  Ave.,  43d  to  53d  St.  8-  7-17 


Contractor 


Rapid   Transit   Subway   Construction 

Co. 
Bradley  Contracting  Co. 
Patrick  McGovern  &  Co. 
Bradley  Contracting  Co. 
Bradley  Contracting  Co. 
Oscar  Daniels  Company 
Assifined  to  McMuUen,  Snare  &  Triest, 
Arthur  McMullen  &  Hoff  Co. 

Assigned  to  Rodgers  &  Hagerty,  Inc. 

Oscar  Daniels  Company 
Coopar  &  Evans  Company 

Oscar  Daniels  Company 

Alfred  P.  Roth 


,  53d  to  67th  St. 
,  67th  to  79th  St. 
,  79th  to  93d  St. 
,  93d  to  106th  St. 
,  106th  to  118th  St. 
,  llsth  fo  I29th  St. 


7-21-11 
2-13-12 
7-21-11 
7-21-11 
9-13-11 
11-17-11 


111  .-I 


lip-   Hi. 


St..  Manhattan,  to     7-23-12 


.■iltoria  Realty  &  Const.  Co 
Richard  Carvel  Co.,  Inc. 
Roilgers  &  Hagerty,  Inc. 


Routes  Nos.  \y>  ' 

Jer..Tii 

Routes  No.-    r 

lasih 


-  .  i:>.>th  to  157th.St.  11-17-11 

Kuuii-  -No.  10 — Jerome  Avenue  Extension 

Jerome  Ave.,  157th  to  lS2d  St.  12-31-13 

Jerome  Ave.,  lS2d  St.  to  Woodlawn  Rd.  4-  3-14 

Route  No.   18 — White  Plains  Road  Extension 

Bronz  Park  East  to  White  Plains  Road  and  3  -24-14 

Burke  Street 
White  Plains  Road,  Burke  Street  to  241st     1-13-14 

Street 
)S.  If.  rind  IS    -Stntion  Finish, 


Per  Cent, 
of  Value 
of  Work 
Com- 
pleted 

Time 
Expires 

Amount 
of  Bid 

Item    Bids 

Published  in 

Engineering  New 

4-  .3- 17 

»3,097,312.50 

38 

Oct. 

22,  1914 

3  -7-17 

1,915,164.50 

36 

June 

25,  1914 

10-21-15 
9-21-15 
9-21-15 
9-21-15 
9-13-15 
11-17-15 
11-13-15 

3,369,484.20 
1,961,997.00 
3,253,072.80 
■  3,132,195.05 
2,825,740.74 
4,071,416.50 
3,889,775.05 

95 
100 
100 
100 

99 

85  2 
100 

Nov. 
Dec. 
-Nov. 
.Nov. 
Nov 
Nov. 
June 

3,  1910 
14,  1911 
3,  1910 
3,  1910 
3,  1910 
3,  1911 
16,  1912 

11-17-15 

3,820,129.75 

97  7 

Nov 

3,  1910 

10-  3-15 
10-  3-15 

1,077,978.00 
1,076,831.00 

97   8 
95  2 

Dec. 
leb. 

11,  1913 
19,  1914 

2-  1-16 

914.400.25 

79   0 

Feb. 

19,  1914 

11-24-15 

958,484.00 

lUO 

Dec. 

4,  1913 

kI  Li 


\\( 


._   147tl.  St.. 

Southern    Boulevard    and    Whitlock    Ave., 
1475h  St.  to  Bancroft  St. 
Routes  Nos.  4  and  38 — Seventh  Avenue-Lexingto 
R.Tpid   Transit   Subway    Construction  South  Ferry  to  Battery  Place  and  Greenwich 


nnd  White  Plains  Road  Lines 
10-13-15         4-13-16  860,636.50 

If  Ii'ster  .\ venue  Extension 
l(J-i;2-12        2-22-16      2,253,281.75 

12-31-13        6-30-10      2,253,159.25 


C( 


Street 


1         Rapid   Transit   Subway    Construction  Greenwich  St.,  Battery  PI.  to  Vesey  St. 


Co. 


Degnon  Contracting  Co. 
Degnon  Contracting  Co. 


9-  4-14 
6-19-14 
.3-13-14 


West  Broadway,  Vesey  to  Beach  St. 

Varick  St.  &  7th  Ave.  Ext.,  Beach  to  Com-  12-31-13 
merce  Street 

I'   S   Realtv  <fe  Imp   Co.                             Seventh  .\ve..  Commerce  to  16th  St.  4-17-14 

U   S   Realty  &  Imp   Co.                             Seventh  Ave.,  16th  to  30th  Street  12-31-13 

Rapid   Transit   Subwav    Construction  Seventh  Ave.,  30th  to  43d  Street  2-24-14 


4-17-17 
12-31-16 
2-24-17 


Co. 


Corpora-  Se 


nth  .\ve.,  4.3d  to  45th  Street 


8-  6-14        5-  6-17 


Route  No  48 — Park  Place,  William  and  Clark  Street  Subway 
Park  Place  and  Beekman  St.,  West  Broad-  12-  7-14        4-  7-17 
way  to  William  St. 

Smith,  Hauser  &  Maclsaac,  Inc.  William  St.,  Beekman  St.  to  Old  Slip  12-  7-14        4-  7-17 

Assigned  to  Flinn-O'Rourke  Co.,  Inc.  Old  Slip,  Manhattan,  to  Clark  Street,  Brook-     8-  6-14        2-  6-18 
lyn 
Route  No.  12 — Eastern  Parkway,  Brooklyn,  Subway 
Flatbush  Ave.  &  St.  Felix  St.,  Fulton  St.  to     7-17-14         1-16-17 

Prospect  Place 
Flatbush  Ave.,  Prospect  Place  to  Plaza  5-  4-14       11-  4-16 

Eastern  Parkway,  Prospect  Park  Plaza  to     6-15-15        4-15-17 

Nostrand  Ave. 
Eastern  Parkway,  Nostrand  Ave.  to  Buffalo     9-25-15        5-25-17 
Ave. 
Route  No.  29 — Nostrand  Avenue,  Brooklyn,  Subway 
Nostrand  Ave.,  Eastern  Parkway  to  Church     8-20-15        5-20-17 

Ave. 
Nostrand  Ave.,  Church  to  Flatbush  Ave  10-  8-15        7-  8-17 

Routes  Nos.  36  and  37 — Woodside,  .\storia  and  Corona  Elevated  Line 


Frederick  L.  Cranford, 


1         Cranford  Company 


Rodgers  &  Hagerty,  In 


474,244.00 

2,121,077.25 

3,059,522.00 
2,185,063.50 

1,837,720.50 
2,401,306.75 
2,292,943.50 

421,566.00 
1,571,363.50 


Newman  &  Carey  Co. 
Dock  Contractor  Co. 
Snare  &  Triest 


Plazi 


Jackson  Ave.  &  10-  7-13        4-  3-16 


3         Murphy  Bn 


Queensboro  Bridge 

Diagonal  Street 
Second  Ave.,  Beebe  Ave.  to  Ditmas  Ave.  3-11-13 

Queens  Boulevard  &   Roosevelt  Ave.,  Van       3-11-13 

Dam  St.  to  Alburtis  Ave. 

Routes  Nos,  36  and  37 — Queensboro  Subway 
Storm  drain.  Queens  Boulevard,  Hill  St.  to      


Ave 


Routes  N 
1  &  3  and  Snare  &  Triest  Co. 
Route  50 

2         Charles  Meads  &  Co. 

Routi 


nd  37  and  .50 — Station  Finish,  Queensboro  Subway  Extension  a 
Queensboro  Subway  Extension  and  Corona  10-  4-15 


.  36  and  37  ! 


Crimmins  Contracting  Co. 


a  Line  10-  5-15        4-  5-16 

-Track  Installation,  Queensboro  Subway  Extension  and  Astor 

lation  of  Tracks 

Route  No.  26 — Queensboro  Subway 
Rapid    Transit   Subway    Construction  Madison   Ave.   iSr   42d   St.,    Manhattan,   to     4-14-14         6-15-15 
Co.  "  Davis  St.,  Queens 

Route  No.  50 — Queensboro  Subway  Extension 
Degnon  Contracting  Co.  D.ivis  St.   &   Ely  Ave.,   Van   Alst   Ave.   to  13-31-13         1-  7-16 

Queensboro  Bridge  Plaza 
Route  No.  50 — Station  Finish,  Queensboro  Subway  Extension 
Station  Construction  Co.  Station  finish  for  Hunter's  Pt.  \\e.  station 


E.  C.  Moore 


44th  Street   Duct  Line 
Duct  line  in  44th  St.  for  Queensboro  Subway 

Company  Contracts 


2,170,652,50 

2,073,303.20 

1,692,370.70 

884,859.00 


268,102.50        .    . 
and  Corona  Lines 
204,798.10 


2,999.99 
34.005.90 


Third-Tracking  Elevated  Railroads  in  Manhattan  and  The  Bronx 
Terry  &  Tench  Co..  Inc..  Snare  &  Triest  .addition  Tracks  on  Second,  Third  and  Ninth     2-13-14        8-13-15 


Co.,  and  T.  A.  Gillespie  Co. 


F.  L.  Cranford,  Inc. 

F.  L.  Cranford,  Inc. 

Degnon  Contracting  Co. 
O'Rourkc  Eng    Const.  Co. 
I'nderpinning  &  Foundnlion 
Dock  Contractor  Company 


;  Elevated  Lin 

NEW  YORK  JILNICIPAL  LINES 
City  Contracts 
Trinity  Place  &  Church  Street,  Morris  to     9-27-12 


1-27-16    $1,222,269,20 
1-27-16         982,740.70 


V.  S.  ReaUv  &  Imp.  Co. 
Holbrook,  Cabot  &  Rollins  Corp. 
Litchfield  Constniction  Co. 


Fulton  Street 

Church  &  Vesey  Streets  &  Broadway,  Fulton  9-27-12 

Street  to  Park  Place 

Broadway,  Park  Place  to  Walker  St.  2-  6-12  6-  6-15      2,355,828.50 

Broadway,  Walker  to  Hcw.ard  Street  7-17-12  11-17-15         912,351.60 

Company  Brcadway,  Howard  to  Bleecker  Street  1-19-12  9-19-15      2,295,086.50 

"    Broadway,  Blcecker  St.  to  Union  Sq.  8-19-13  8-19-16      2,578,078.00 

R.iutes  Nos.  4  and  36 — Broadway-Fourth  Avenue  Subway 

Broadway,  26th  to  38th  Street  7-23-14  3-23-17      2,657,004.50 

Broadway  and  Seventh  Ave.,  38th  to  51st  St.  9-8-15  5-8-17      3,740,913.50 

Seventh  Avenue,  51st  to  59th  St.  5-26-15  2-26-17       1,937,509.00 


Sept.  26,  1912 
Dec.   11,  1913 

June  18.  1914 
Apr.    30,  1914 


Mar.  12,  1914 
Nov.  20,  1913 
Jan.      8,  1914 


Oct.    22,  1914 


June  25,  1914 


Aug.     5,  1915 

July  1,  1915 
Aug.  19,  1915 
Aug.  28,  1913 


Oct.      7,  1915 
Oct.      7,  1915 


Feb.   26,  1914 


Sept.  19,  1912 

Sept.  19,  1912 

Feb.  1,  1912 

Apr.  11,  1912 

Jan.  18,  1912 

July  10,  1913 

May  7,  1914 
Aug.  5,  1915 
Aug.     6,  1914 


Doconiher  1(1,   1915 


E  N  (;  I  N 


i;  INC      N  K  W  S 
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Six 

ec- 

tions 


l.'nderpiiminE  and  Foundaticn  Co. 


Wm.    Bradley;   Smith,   Scott   &   Co.;  Monhatt 
Tidewater  BuildinR  Co.  &  Thos.  B. 
BrvSoii  and  ¥..  E.  JSmitli  Con.  Co. 


Ni;\V  YORK  MUNICIPAL  1,1X1,8 
City  Contract** 


Contract         Tinie  AinounI 

Route  No.  as— Broadway-Fourth   Avenue  Subway 
WhitehallSt.,  Battery  PI.  to  South  St.  li-17-14        2-17-17      2,059,182.00 

Whitehall    St.,    Manhattan,    to    Montnitue    7-10-14        1-16-18      5,974,80B.fiO 

Street,  Brooklyn 
Montague  Street,  Clinton  Street  to  Flnlbush   10-9-14       10-0-17      3,.t«5,152  IX) 
Avenue  Ext(Miston 

lloute  No.  20— Canal  Street  Subway 
Canal  St  ,  Broadway  to  Bowery  7-1(1-14        3-10-17 

Routes  No8.  9  and  11— Fourth  Avenue,  Brooklyn,  Subway 

Bridge  to  43d  Street  1 1-"  9-09      


Per  Cent, 
of  Value 
of  Work 


1. 822,991. 2.^ 
*10,014,3S8.2(i 


Samviel  Beskii 
Norton  &  Go 


1  Con,  Co. 
Contracting  Co 


Platform  Edge  Reconstruction,  Fourth  Av 
Reconstruction  of  edges,  Manhattan  Bridge     , 
.59  26th  Street 

Route  \o.  !i     F. mill  Avenue,  Brooklyn,  Subway 
Reconstruction  of  l)r  Killi   \-,.     Station  2-5-15        9-5-15 

_     Removal  of  'rr,,,,,,,,:,^   s,  «,r.  Fourth  Avenue  Subway 

ii;Li_\    >i\\,  r    troin  Section     3-31-15        5-31-15 


Degnon  Contracting  Co. 
Deguou  Contracting  Co. 

Station  Construction  Co.,  Inc. 

D.  C.  Sorber 

New  York  Municipal  Railway  C 

Post  &  McCrd,  Inc. 

39— St 


U-EA-l 

Track  lustullatii 
Laying  of  tracks  from  Manhat 

86th  Street.  Materials  fu 
Route  No.  11  B  I'nurtl,  A 
Fourth  Avemu',  i:i<l  t,,  r.i . 
Fourth  Avenue,  (;i  i  i.,  m.( 

Station    I   inoli. 

Six  stations,  43d  \  ■  M.ih  >( 

Fourth  Avenue  Subw:i\      I',  tiipl< 

Hanson  Place  t(.  Itnil.  .  Su 

Route  No.  39— X.  u    I   ii,  ,1, 

rpor-  Fourth  Avmi,,.,  ;;:; 

Fourth   \\,     1,,  ' 


nil 
:n  H 
I.edbvtheCi 


1-21-15 


e  City 
;lyn.  Sub 


okly 


1.  Av 


Extension 
10-  4-12      11-  1-15 
10-  4-12       11-  4-15 
Subway 
n^M  8-  6-15        8-  1-15 

lei  loll  of  Construction  and  Station  Finish 
leel  6-  8-15         9-  8-15 

11  Avenue,  Brooklyn,  Elevated  Line 
li  St.;  Culver  Cut,     2-3-14        8-3-15 


133.947. 4(i 
15,2;}3.7f. 


251,133.72 
40,1)70.25 


Route  Ni 
Snare  &  Triest  Co. 
Frank  L.  Davis 


iC.) 


■  I': 
3<lth  : 


I  St.  &  Stillwell  Ave,  12-31-13      11-1-15      1,672,190.00  98  3 


Ward  &  Tully,  Inc. 

A.  I..  Guidone  &  Son,  Inc. 


Rouii- 


en  t  uecht  Avenue  Elevated  Line  (Sub-Contract  under  N.  Y.  M.  Rv.  Corp.) 

'"  7-1,5-15       23,940.00  81 

or  9th  Ave.  station  10-8-15        1-8-16  16,130.00         20 

k  Installation  on  New  Utrecht  Avenue  Elevated  Line 
i\v\i  Itieelit  Ave  ,  38th  St.  to  Coney  Island     9-10-15        2-10-16  71,3.55.00  16 

Route  No.  39 — New  Utrecht  Avenue  Station  Finish 

From  39th   St.  and  Tenth  Ave.   to  Coney 513,().5(;,M 

Island 

Route  No.  49 — Gravesend  Avenue  Elevated  Lino 
Gravesend  Ave.,  37th  St.  to  Bay  Parkway  9-8-15      12-8-16         877,9.59,00 

Gravesend  Ave.  and  Shell  Road,  22d  Avenue     7-10-15 
tc  Avenue  X 

Route  No.  9-0 — Centre  Street  Loop  Subway 
ford  Co.;  Deg-  Centre  Street,  Brooklyn  Bridge  to  Williams-         1907 
burg  Bridge 

Route  No.  9-0 — Centre  Stn'et  Loop  Rcconstructic 
New  Y'ork  Municipal  Railway  Corpor-  Centre  Street,  Brooklyn  Bridge  to  Williams-     4-25-13 

ation  burg  Bridge 

New  York  Municipal  Railway  Corpor-  Centre  Street,  Brooklyn  Bridge  to  Williams-     2-  3-14 


1-10-17  863,775.00 

.**$12,884.896.49 


2  6 


325,000.00 


3-14 


G.  W.  McNiilty,  Inc. 

G.  W.  McXulty,  Inc. 
Wilson  &  English  Const.  C 
Post  &  McCord,  Inc. 

Cooper  &  E\'ans  Company 

F.  W.  Burnham 

F.  W.  Burnham 
Phoenix  Bridge  Company 
P.  J.  Carlin  Const.  Co. 
Phoenix  Bridge  Co. 

Terry  i-  Tench  Co.,  Ine. 


MeClintic-Marshall  Co. 
Terry  &  Tench  Co.,  Inc. 
Lewis  F.  Shoemaker  &  Co. 


1 
2 

Charles  .\.  Myers  Contracting  Co. 

American  Bridge  Co. 

*  Includes  $200,000  for  real  estate. 


burg  Bridge 

Company  Contracts 
Sea  Beach  Line  Reconstruction 
62d  &  65th  Streets,  between  Fourth  Avenue   10-  N-15       7-6-15 

and  86th  Street 
Extra  work  or  Sea  Beach  Reconstruction  S-19-14        7-19-15 

Construction  of  retaining  walls  and  bridges       7-21-14         1-21-15 
Construction  of  stations  3-  9-15        9-  9-15 

Lutheran  Cemetery  Line 
Private  right  of  way,  Wyckofif  Ave.  to  Fresh     8-28-13        5-  8-15 

Pond  Road 
Private  right  of  way.  Fresh  Pond  Read  to     2-27-14        7-27-14 
about  1,050  feet  east  of  Fresh  Pond  Road 

Lutheran  Cemetery  Line — Station  Construction 
Construction  of  stations  7-22-14        4  mos.* 

Liberty  .Avenue  Elevated  Line 
Liberty  Avenue,  from  Borough  line  to  Lef-     2-  9-14        2-  9-15 

ferts  Avenue,  Queens  Borough 
Construction  of  six  stations  on  this  lint  1-  (J-15      6  mos.* 

Myrtle  Avenue  -Addition  Tracks 

Steel  for  additional  tracks,  Willoughby  to 

Wyckoff  Ave. 

Myrtle  .\venue-Broadwav  Connection 
Myrtle   Avenue,   Broadway   to   Willoughby     7-18-13         l-l.s-14 
Avenue  and  private  right  of  way  between 
Broadway  and  Myrtle  .\venue 

Fulton  Street  Additional  Tracks 
Steel  for  additional  tracks,,  Nostrand  Avenue     3-20-14         1-  .5-15 

to  Saekman  Street 
Erectors  of  above  6-16-14        6-16-15 

Construction  of  stations  3-22-15        3  mos.* 

Broadway    Elevated    Line    Additional    Tracks 
Steel  for  additional  tracks,  Havemeycr  Street     8-14-14        4-14-15 

to  Myrtle  Avenue 
Havemeycr  Street  to  Myrtle  Avenue  10-15-14       10-15-15 

Street  to  Myrtle  ,\venue 
Steel  for  additional  tracks,  Myrtle  .\venuo  to     3-16-15        9-16-15 

Aberdeen  Street 
Myrtle  Ave.  to  Aberdeen  St.  9-10-15        9-10-16 

Construction  of  stations  9-  7-15        3  nics.* 

Jamaica  Avenue  Elevated  Extension 
Crescent  Street  to  Myrtle  Avenue  3-18-15         1-18-16 

Myrtle  Ave.  to  Cliffside  Ave.  

Fresh  Pond  Road  Y'ard— Installation  of  Tracks 

Grading,  tracklaying,  etc.  

Steel  for  Third-Tracking  and  Other  Improvements 
Steel  for  Fulton  St.,  Coney  Island  terminal,   . 
East  New  York  yard  and  Brighton  Beach  line 


Kite) 


299,539.00 
281,882. .50 
331,163.03 

245,87000 

143,225.40 

1.34,354.00 
707,661.00 
232,000.00 


460.S00  00 


462 


(1.50 


258,001,00 
193,000.00 
321,305  70 
279,000.00 


17.123.48 

!,274. 700.00 


Sept.    3,  1914 
May  21,  1914 


Dee    10,  1914 


Sept.  26,  1912 
Sept.  20.  1912 


Dec.     4,  1913 


July   29,  1915 


John  Adams,  formerly  engr.  in  charge  of  the  local  power 
house  of  the  Eastern  Wisconsin  Ry.  and  Light  Co.,  and  L.  A. 
Coiwin.  who  until  recently  was  chief  engineer  for  the  Harris 


Typewriter  Co.,  have  become  associated  in  the  steam  and 
electrical  enerineerinK  business.  Their  office  is  located  In  the 
McDermott   Blk..    Fond   du   Lac.   Wis. 
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nriLiDINGS — Continued     fi-om    p.     .■?7!) 

Tex.,    'Wlohltn    Palls — Contract    will 
three-storv,   I>0xl50-(t.   building  for  A.   I 
cost,    $50,000.      Noted   Dec.    9. 

Okln.,  .Vrdmore — Plans  prepared  for  freight  and  passenger 
depot  for  Gulf,  Colorado  &  Santa  Ff  R.R.  Estimated  cost, 
$50,000.      F.    Merritt,    Galveston,    Ch,    Bngrr. 

Okln.,  Miiskosee — A.  F.  &  A.  M.  plan  to  build  temple 
In  MuskOfiee,      E.<itimated  cost.  $75,00a 

Colo.,  DiMner — Plans  being  prepared  by  M.  B.  Blscoe,  Arch., 
Exchange  Ulilg..  for  four-story  children's  hospital.  Estimated 
cost,    $150,000. 

Iilnho,  Pnyette — Plans  prepared  by  J.  R.  Walker,  Arch.,  for 
three-story  hotel.     Estimated  cost,   $50,000. 

'WaNli.,  Tnconia — Congregation  of  First  M.  E.  Church  plans 
to  build  one-storv.  120xl20-ft.  edifice  next  spring.  Estimated 
cost  $90,000.  Fulton  &  Butler,  51  West  Main  St.,  Uniontown, 
Penn..  .\rch. 

Cnlif..  Lo.s  .Vnjteles — Plans  prepared  by  W^alter  Webber, 
•\rrh  Ferguson  Bldg.,  for  one-,  two-  and  three-story  fire- 
proof tourist   hotel  at  Lake  Tahoe   for  Anita  M.   Baldwin. 

Onf.,  AVliidsor — Bids  will  soon  be  received  by  James  Pen- 
nington. Arch.,  La  Belle  Bldg.,  for  three-story  addition  to 
school  for  Board  of  Education.  Estimated  cost,  $100,000.  A. 
Courtney,  Secy..  Bd.  of  Education. 

Bid.s  In  and  Contracts  Awarded 

IV.  H.,  Manchester — (Official) — Contract  for  isolation  hospi- 
tal at  Derrvfleld  Park  awarded  to  GEORGE  BAKER  LONG, 
Worcester,   Mass..   at  $60,150.     Noted  Nov.   25. 

Mass..  Boston — Contract  for  six-story,  50x70-ft.  mercantile 
building  on  Elm  St.  for  Daniel  P.  Collins,  7  Water  St.,  awarded 
to  N.^THAN  HURWITZ.  26  Wolcott  St.,  Dorchester.  Esti- 
mated cost,   $40,000. 

Mass.,  Boston — (Somerville) — Contract  for  three-story 
school  for  St.  Ann's  Roman  Catholic  Church  awarded  to 
McGAHEY  &  O'CONNOR.  Main  St.,  Cambridge.  Estimated 
cost,  $50,000. 

Mass.,  Boston — (Dorchester) — Bids  were  received  Dec.  10 
for  new  school,  in  Oliver  Wendell  Holmes  District,  Dorchester, 
as  follows:  P.  H.  Rose  Construction  Co.,  Boston,  $159,735;  John 
Bowen  S74  Morton  St..  Milton.  $159,844;  D.  R.  McKillop,  137 
\\'est  Brookline  St..  Boston.  $169,300.     Noted  Oct.   14. 

Mass.,  Fall  River — (Official) — General  contract  for  remod- 
eling Citv  Home  awarded  to  JOHN  CROWE,  INC.,  at  $89,875. 
A.  J.  D-olan,  Supt.     Noted   Nov.   4  and  25. 

Conn..  Hartford — (Official) — Contract  for  four-story  office 
building  for  Phcenix  Insurance  Co.  awarded  to  CAULDWELL- 
WINGATE  CO.,  381  Fourth  Ave.,  New  York,  N.  Y.  Noted 
Oct.    14. 

N.  v.,  IVew  York — (Borough  of  Manhattan) — (Official) — 
Contract  for  court,  jail  and  detention  home  for  women  at 
135-41  West  39th  St.  for  City  of  New  York  awarded  to 
EMERSON  BTTILDING  CO.,  103  Park  Ave.,  New  York.  Esti- 
mated cost,   $365,000.     Noted  Mar.   25  and   Aug.    26. 

N.  Y.,  Jfew  York — (Borough  of  Manhattan)  —  (Official) — 
Contract  for  temple  at  l.lOth  St.  near  Broadway  for  Mt.  Neboh 
Congregation  awarded  to  J.  A.  ZIMMERMAN  &  SON,  INC.. 
18  East  41st  St.,  New  York.  Estimated  cost,  $80,000.  Noted 
Sept.    30    and   Nov.    25. 

N.  Y.,  jVew  York — (Borough  of  Manhattan)  —  (Official) — 
Contract  for  alterations  to  office  building  at  Broadway  and 
Rector  St.  for  O.  B.  Potters  Co.,  Inc..  71  Broadway,  awarded 
to  MARC  EIDLITZ  &  SON,  30  East  42d  St.,  New  York.  Noted 
Oct.    28. 

X.  J.,  Paulsboro — Contract  for  two-story  school  awarded 
to  E.  P.  HENRY,  Woodbury.     Noted  Oct.   21. 

N.  J.,  Sprinc  Lake — Contract  for  five-story,  42x76-ft.  addi- 
tion to  New  Monmouth  Hotel  awarded  to  H.  H.  MOORE, 
Spring   Lake.     Estimated   cost,   $45,000.     Noted   Nov.   11. 

Penn.,  Nantieoke — Contract  for  building  for  First  M.  B. 
Church  awarded  to  NANTICOKE  CONSTRUCTION  CO.,  Nartti- 
coke.      Estimated  cost,  $40,000. 

Penn.,  Philadelphia — Contract  for  six-story,  259x400-ft.  loft 
building  at  2nd  and  Market  St.  for  Kahn  &  Greenberg  award- 
ed to  TI'RNER  CONCRETE  STEEL  CO.,  Philadelphia.  Esti- 
mated   cost.    $500,000.      Noted    Nov.    25. 

Penn.,  Pittsburgh — Diamond  Country  Market  awarded  con- 
tract for  restaurant,  arcade  and  market  to  N.  V.  WATSON. 
215    Fourth   Ave.,   Pittsburgh.      Estimated    cost,    $110,000. 

Va..  Danville — H.  A.  OSBORNE  &  SONS.  Danville,  at  about 
$40,000.  awarded  contract  for  Y.  M.  C.  A.  building  for  River- 
side and  Dan  River  Cotton  Mills. 

Ga.,  Savannah — F.  McRAE.  Savannah,  awarded  contract 
for  remodeling  courthouse  at  Bull  and  President  St.  for 
municipal  court.      Estimated  cost,   $50,000. 

Tenn.,  Chattanooga — Contract  for  campus  bu'lding  for  Uni- 
versity of  Chattanooga  awarded  to  T.  S.  MOUDY  &  CO.,  Chat- 
tanooga, at  $53,100.     Noted  Oct.   14. 

Tenn..  Nash^nlle — (Official) — All  bids  received  Dec.  4  for 
dormitories  and  administration  building  for  State  Polytech- 
nic School  rejected.  Plans  will  be  revised  and  new  bids  re- 
ceived.     Estimated  cost.  $125,000.     Noted  Dec.  2. 

Ohio.  Cleveland — Contract  for  hotel  on  East  61st  St.  for 
G.  W.  Crile  awarded  to  C.  N.  GRIFFIN  CO.,  3111  Carnegie 
Ave..   Cleveland,  at  about  $100,000.     Noted  Oct.   21   and  Dec.   2. 

Ohio,  Cleveland — Contract  for  restaurant  and  store  build- 
ing for  Peter  Schmitt,  Lake  Shore  Blvd.,  awarded  to  L.  A. 
WETSMAN.  868  East  95th  St.,  Cleveland.  Estimated  cost, 
$45,000. 

Ind.,  Indianapolis — Contract  for  gymnasium  for  University 
of  Indiana  awarded  to  A.  E.  KEMMER,  La  Fayette,  at  $167,200. 

Ind.,  Indianapolis — Contract  for  library  at  Meridian  and 
St.  Clair  St.  for  city  awarded  to  GEORGE  H.  FULLER  &  CO., 
Chicago.  111. 


Ind.,  OiveiiNvllle — Contract  for  township  school  awarded  to 
WALTER  VAN  HOY',  Loogootee,  Ind.,  at  $S4,S00.     Noted  Oct.  7. 

Mich..  ISa.wt  Lansing — Contract  for  gymnasium  at  Michigan 
College  of  Agi'iculture  awarded  by  State  Board  of  Agriculture 
to  HOERST  CONSTRUCTION  CO.,  Grand  Rapids,  at  $149,000. 
Noted  Nov.  11. 

Mich.,  Kalamazoo — (Official) — Contract  for  Nurses'  Home 
for  Kalamazoo  State  Hospital  awarded  to  J.  J.  WOLFFE. 
Estimated  cost,   $56,000.     Noted  Dec.  2. 

Minn.,  Minneapolis — Contract  for  theater  at  1021  East 
Franklin  Ave.  for  C.  E.  Marr  awarded  to  CHARLES  E. 
HOAGSTROM.      Estimated    cost,    $40,000. 

Minn.,  St.  Paul  —  (Official)  —  GEORGE  J.  GRANT  CON- 
STRUCTION CO.,  St.  Paul,  at  $397,324,  awarded  contract  for 
Minnesota  Historical  Society  Building.  Noted  Oct.  28  and 
Dec.    2. 

Kfeh.,  Florence — Contract  for  administration  building  for 
House  of  Hope  awarded  to  THOMAS  HERD,  Florence.  Esti- 
mated cost,   $50,000. 

Mo.,  Kansas  City — Contract  for  theater,  store  and  office 
building  for  Altman  Realty  Co..  Altman  Bldg..  awarded  to 
MARTIN  CARROLL  CONSTRUCTION  CO.,  1118  McGee  St., 
Kansas   City.      Estimated    cost.    $100,000. 

Mo.,  St.  Joseph — (Official) — Contract  for  flve-story  building 
at  Eighth  and  Felix  St.  for  Bartlett  Bros.  Land  and  Loan  Co. 
awarded   to  HOGGSON  BROS.,   Chicago,   111.     Noted  Dec.   2. 

Tc.-s.,  Greenville — SHEPPARD  BROS,  awarded  contract  for 
administration  building  for  Wesley  College.  Estimated  cost. 
$50,000.      Noted   Dec.   9. 

Tex.,  Houston — Contract  for  Taylor  School  awarded  to 
REINH.-\RT  &  DONOVAN,  Oklahoma,  Okla.,  at  $56,000.  Noted 
Nov.  4  and  9. 

Calif.,  Suisun  —  Contract  for  school  awarded  to  H.  L. 
PETERSON,  San  Francisco,  at  about  $40,000. 

B.  C,  Vancouver — Contract  for  depot  for  Great  Northern 
Ry.  Co.  awarded  to  COAST  CONTRACT  CO..  Vancouver.  Esti- 
mated cost,   $750,000.     Noted  Dec.   2. 


Contractors'  Eflloiency  Course — A  number  of  New  York  City 
contractors  are  getting  together,  under  the  direction  of  the 
Emerson  Institute,  of  which  Harrington  Emerson,  the  effi- 
ciency engineer,  is  dean,  to  study  efficiency  and  scientific 
management  methods  as  applied  to  contracting  and  engineer- 
ing work.  This  is  probably  the  first  concerted  attempt  ever 
made  by  a  number  of  contractors  to  get  together  and  study 
the  possibilities  of  the  so-called  "efficiency  movement."  A 
course  of  16  sessions  has  been  laid  out,  to  be  held  in  the 
rooms  of  the  Packard  School.  35th  St.  and  Lexington  Ave., 
beginning  Jan.  10,  1916.  The  sessions  will  be  divided  into 
two  parts,  lecture  and  laboratory.  The  lectures  will  sum- 
marize what  has  been  done  by  such  men  as  Mr.  Emerson, 
Frederick  W.  Taylor.  Frank  B.  Gilbreth.  along  the  lines  of 
organization,  motion  study  and  standardization  of  conditions 
and  operations  in  engineering  construction.  The  laboratory 
work  will  give  the  students  actual  practice  in  the  methods  of 
analyzing  operations,  hunting  down  waste  motion  and  elim- 
inating it,  making  motion  studies,  etc.  The  solution  of  two 
or  more  problems  of  this  nature  will  be  required  in  connection 
with  each  laboratory  period.  Among  the  reference  books  to 
be  used  are  Gilbreth's  Motion  Study.  Field  System.  Brick- 
laving  System,  Primer  of  Scientific  Management,  Taylor's 
Principles  of  Scientific  Management,  Taylor  and  Thomp- 
son's Concrete  Costs,  Gillette's  Cost  Data.  Hauer's  Eco- 
nomics of  Contracting.  Davies'  Engineering  Office  Systems 
and  Methods,  Emerson's  Efficiency.  Only  contractors  and 
their  men  will  be  admitted  to  the  course.  The  instructor  will 
■be  George  F.  Barber,  president  of  the  Efficiency  Club  of  New 
York,  who  has  been  associated  with  Mr.  Emerson  for  several 
years  as  a  teacher  of  efficiency. 

Blaine  S.  Smith,  Gen.  Sales  Mgr.,  Universal  Portland  Ce- 
ment Co.,  Chicago.  HI.,  was  elected  General  Secretary  of  the 
Chicago  -Association  of  Commerce  at  the  annual  meeting, 
Dec.  8.  He  has  served  the  association  actively  for  several 
years  as  chairman  of  the  Illinois  Committee  and  until  now  as 
chairman  of  the  Ways  and  Means  Committee  Council.  Mr. 
Smith  has  an  enviable  record  of  achievement,  both  in  his 
association  work  and  as  head  of  the  sales  organization  of  the 
Universal  Portland  Cement  Co.,  to  which  position  he  was 
appointed  early  this  year. 

Edwin  G.  Booz,  former  statistician  of  the  Produce  Corpora- 
tion, of  Chicago,  111.,  has  recently  organized  the  Business 
Research  Service  and  has  been  made  its  Director.  This  service 
is  the  first  of  its  kind  in  the  Central  West  and  is  designed 
to  meet  the  new  demand  on  the  part  of  manufacturers,  sales 
and  advertising  managers  and  advertising  agencies  for  a 
skilled  research  service  in  the  field  of  business.  Particular 
attention  will  be  paid  to  the  subject  of  investigating  market 
conditions  in  different  fields  and  industries,  and  also  to  mak- 
ing studies  and  investigations  for  trade  and  commercial 
organizations  of  various  kinds.  Mr.  Booz  has  served  as  direc- 
tor of  the  Research  Department  of  the  largest  woman's  maga- 
zine in  its  field,  also  for  a  large  Chicago  newspaper  and 
several  corporations  in  the  East.  The  offices  of  the  Business 
Research  Service  are  located  in  the  Otis  Bldg.,  Chicago. 

C.VT.VLOG   NOTICES 

The  Terrv  Steam  Turbine  Co..  Hartford,  Conn.  Bulletin 
No.    20.      "The   Terry    Turbine."      Illustrated.    8    pp.,    SVaXll    in. 

American  Clav  Machinery  Co.,  Bucyrus.  Ohio.  Catalog. 
Steam  shovels,  illustrated,  40  pp.,  8x11  in.  Catalog.  Haigh 
continuous   kiln.      Illustrated,    32    pp.,    SVzXlO'^    m. 

Carnegie  Steel  Co..  Pittsburgh.  Penn.  Pamphlet.  "Steel 
Sheet  Piling — Tables  and  Data  on  the  Properties  and  Uses  of 
Sections."     Illustrated,  96  pp.,  5x71/2   in. 

Pelton  Water  Wheel  Co.,  San  Francisco,  Calif.  Circulars 
printed  in  English,  Spanish  and  Portuguese.  Pelton  water 
wheels  adapted  for  different  purposes.  Illustrated,  4  pp., 
71/2x101/2    in. 
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New  1 1 II 

to  eleotilf.\ 
R.    Freemai 


RAII.WWS — S'I'KAM     AXD    101,1'K'TUIC 


■  liMhlre — Hostiin  >vt  Miilno  R.R.,  Boston  Mass..  plans 
its  I'ortsinmith  iSr  Dover  branch,  Portsmouth.  F. 
Boston.    Mass.,   Ch.   Engr. 


New  York — City  Council.  ButTalo.  denied  I'ranchi.ie  to  In- 
ternational Ky.  to  build  double-track  extension  on  Washing- 
ton St.  between  Ohio  and  Terry  St.  and  granted  franchise  for 
extension  on  Ohio  St.  from  Washington  to  Main  St.  J.  C. 
Sheldon,  Buttalu.  I'ur.  Agt.     Noted  Dec.  9. 

PeniiMyivnnIn — R.  B.  Williams.  Scranton.  Penn.,  interested 
in  construction  of  railway  from  Schenectady,  N.  Y.,  to  Blooms- 
burg,  Penn. 

Vlrg:lnin — Norfolk  &  Western  Railway  plans  to  construct 
second  traolj  from  Walton  to  Ripplemead,  S.05  miles,  next 
year.      J.    10.   Crawford,   Roanol^e.   Ch.   Engr. 

West  Virginia — Surveys  being  made  by  Baltimore  &  Ohio 
R.R.  for  line  along  Big  Sandy  River  near  Reaver  Creek,  Ky. 
Company  has  also  secured  right-of-way  for  line  on  left  fork 
of  Beaver  Creek  into  Beaver  Palls.  F.  L,.  Stuart,  Baltimore, 
Md.,  Ch.  Engr. 

West  Viriiinin — Appalachian  Power  Co..  Bluefleld,  contem- 
plated 1  mile  extension  to  line.  Herbert  Markle,  Bluefleld, 
Gen.  Mgr. 

North  rarolinn — Atarka  Valley  R.R.  Co..  Bryson  City, 
recently  incorporated,  plans  to  build  a  railway  from  Bryson 
City  to  Falls  of  Atarka  Creek,  12  miles.  Arthur  Brooks, 
Buckhannon,  W.  Va.,  and  Leslie  Brooks,  Bryson  City,  inter- 
ested. 

North  Carolina — Durham  Traction  Co.  contemplates  2.t>  mi. 
extension  in  Durham.  R.  1>.  T^indsay,  Durham,  Pur.  Agt.,  Audr. 
and  Gen.  Mgr. 

Georg^ia — Savannah  &  Atlanta  Railway  Co.,  recently  in- 
corporated with  $500,000  capital  stock,  will  build  a  line'from 
St.  Clair  to  a  connection  with  Georgia  R.R..  about  35  miles, 
thence  to  Washington.  Ga..  25  miles.  Line  will  be  extension 
of  Savannah  &  Northwestern  Ry.  .lohn  H.  Hunter,  Henry  D. 
Stevens  and  Edwin  ]\L  Frank,  Savannah,  Ga.,  intei'ested.  L.  B. 
Ackerman,    Savannah,    Ch.    Engr.,    Savannah   Northwestern   Ry. 

MUslsslppi — S.  M.  Anderson,  Greenwood,  and  associates 
plan  to  build  a  railway  from  Greenwood  via  Ittabena  to 
Schlater,  about   46   miles,  and  to  Black  Hawk. 

Mississippi — According  to  press  reports  Gammill  Lumber 
Co.,  Pelahatohee.  plans  to  build  standard  gage  railway  in 
Pearl  River  Valley. 

Tennessee — Nashville.  Chattanooga  &  St.  Louis  Railway 
will  enlarge  yards  at  Hollow  Rock  Junction.  H.  McDonald, 
Nashville.  Ch.   Engr. 

Tennessee — Tennessee  Valley  Iron  and  Railroad  Co.,  Clif- 
ton, plans  to  extend  its  line  from  CoUinwood  to  Savannah, 
Tenn.,   providing   county  will  vote   bonds   to   pay   part  of  cost. 

Ohio — Baltimore  &  Ohio  Railroad  Co.  plans  an  expenditure 
of  $1,240,000  for  double-tracking  its  line  between  Midland  City 
and  Cincinnati,  and  for  second  track  and  track  elevation 
through   Defiance.      F.   L.   Stuart,   Baltimore,  Md.,   Ch.    Engr. 

Ohio — Mt,  A^ernon  Railway  Co.  contemplates  2-mile  exten- 
sion to  line  in  Mt.   Vernon.     Charles  Weirick,  Columbus.   Supt. 

Ohio — Northern  Ohio  Traction  and  Light  Co.  plans  0.7-mile 
extension  of  line  in  Akron  and  9.4  miles  of  double-track  line 
from  Akron  to  Cleveland  for  cutoffs.  Charles  Currie.  Akron, 
Vice-Pres.  and  Gen.  Mgr. 

Ohio — Wheeling  &  Lake  Erie  R.R.  will  soon  award  con- 
tract for  three-mile  spur  to  cii-cle  east  boundaries  of  Canton. 
Estimated  cost  between  $200,000  and  $250,000.  W.  L.  Rohback, 
Cleveland.   Ch.   Engr.      Noted  Nov.   IS.. 

Indiana — Chicago.  Lake  Shore  &  South  Bend  Railway  Co.. 
Michigan  City,  contemplates  four-mile  loop  in  south  and 
southwest  sections  of  Gary.  R.  Antibus,  Michigan  City,  Ch. 
Engr. 

Rliehlsan — Robert  Oakman,  Detroit,  received  franchise  for 
electric  railwav  lietween  Hamilton  Blvd.  and  Grand  River 
Ave.,   old  city  limits  and   Highland   Park. 

Minnesota — Minnesota-Northwestern  Electric  Ry..  Thief 
River  Falls,  plans  to  build  20  mi.  of  new  line.  H.  W.  Prot- 
zeller.  Thief  River  Falls.   Secy,   and  Gen,  Mgr. 

Kansas — Manhattan  City  &  Interurban  Ry.  contemplates 
1-mile  extension  to  line  in  Manhattan  City.  T.  B.  Waller, 
Manhattan   City.   Ch.   Engr. 

Montana — Commercial  Club  of  Ft.  Benton  appointed  com- 
rittee  to  make  investigations  on  construction  of  railway, 
about  1  mile.  L.  D.  Sharpe,  C.  O.  Vowell  and  C.  ■«'.  Hudson, 
interested. 

Illinois — Illinois  Traction  System  contemplates  railway 
between  Jefferson  Citv  and  Columbia,  111.  H.  J.  Vance.  Peoria, 
Pur.  Agt. 

Arkansas — Yellville,  Rush  &  Mineral  Belt  Railway  Co., 
Yellville,  recently  incorporated  with  $140,000  capital  stock, 
plans  to  build  railway  from  Y'ellville  southeast  along  Mill 
Creek  to  Cowan  Barrens.  Clabber  Creek  and  Buffalo  River  to 
mouth  of  Panther  Creek.     J.  C.  Shepherd,   Rush.  Prcs. 

Texas — Corpus  Christ!  Railway  and  I-ight  Co.  contemplates 
1-mile  extension  to  line  in  Corpus  Christi. 

Texas — Houston,  Richmond  &  Western  Traction  Co.  plans 
branch  line  from  Seguln  to  New  Braunfels.     E.  Kennedy,  Pres. 


Texas — Northern  Texas  Traction  Co.  received  franchise 
from  Board  of  CommlsaloncrH,  Dallas,  for  extension  of  line  on 
Jefferson  St.  from  Pak  ClIlT  Viaduct  to  Commerce  St.  C.  F. 
Hollerder.   Dallas,   Pur.   Agt.      Noted   Sept.   30. 

Texas — Plans  being  considered  by  Pecos  Valley  Railroad 
Association  for  gasoline-electric  Interurban  railway  from  con- 
nection with  Kansas  City.  Mexico  &  Orient  Ry.  of  Texas, 
northwest  via  Buena  Vista,  35  miles  up  Pecos  Valley. 

Oklahoma — Surveys  will  be  made  for  Interurban  railway 
from  Bartlesville  to  Pawhuska.  Illuminating  Oil  Co.,  Hartles- 
ville,  interested. 

Idaho — Pocatello  Traction  and  Interurban  Co..  recently 
incorporated  with  $100,000  capital  stock,  will  construct  a  rail- 
way about  seven  miles  long.  Richard  Douglas,  Prcs.  Noted 
Dec.    16. 

I'tah — Ogden.  Logan  &  Idaho  Railway  Co.  plans  to  build 
new  line  from  Ogden  to  Harrlsvlllc  and  from  Hot  Springs  to 
Brigham  City.  22  mi. 

Washlnicton — A.  Van  Eppes.  Leavenworth,  interested  In 
railway  fiom  Leavenworth  to  Icicle,  25  miles. 

California — Surveys  made  by  Engels  Copper  Co.,  Taylors- 
ville,  for  narrow  gage  railway  from  its  mine  to  connect  with 
Western  Pacific  Railway  near  Keddle.  seven  miles.  Noted 
Oct.  21. 

California — Fresno  Interurban  R.R.  Co.  plans  to  build 
railway  from  Fresno  to  Clovis  and  from  Fresno  to  CentervlUe 
during  1916.  about  IS'.i    mi. 

California — Press  reports  state  that  Santa  F6  .System  con- 
templates line  from  Needles,  Calif.,  to  Oatman,  Ariz.  F.  W. 
Felt.  Chicago,  111.,  Ch.  Engr.,  Atchison,  Topeka  &  Santa  F6 
System. 

New  Hrunsnlek — Moncton  Tramways,  Electricity  and  Gas 
Co..  Moncton.  plans  to  build  about  1%  miles  of  track  next 
year.  E.  B.  Keeser,  Farmers  Bldg.,  Pittsburgh,  Penn.,  Vlce- 
Pres.   and   Gen.   Mgr. 

New  Brunswick — Bids  will  be  received  until  noon.  Dec.  30, 
by  I.  R.  Todd.  Pres..  St  John  &  Quebec  Railway  Co.,  Frederic- 
ton,  N.  B..  to  complete  portion  of  railwav  (Canadian  Govern- 
ment Rys.),  between  Georgetown  and  CentervlUe.  C.  B. 
Brown,  Moncton,  N.  B.,  Ch.   Engr.     Noted  Dec.   2. 

Outari<» — Press  reports  state  that  government  received 
application  from  firm  of  lawyers  of  Ft.  William  for  charter 
for  railwav  to  l»e  known  as  Manitoba  &  Ontario  Hv..  to  be 
built  between  Ft.  William  and  Lake  of  the  Woods,  Man. 

British  Columbia — Surveys  being  made  by  Canadian  North- 
ern Railway  .System  for  line  from  Kamloops  southeast  via 
Vernon  and  Kelowna  to  Lumb.v,  141  miles,  also  on  Island  of 
Vancouver  from  Alberni  to  Nootka  Sound,  15.6  miles.  F.  W. 
Vancouver,    B.   C,   Gen.    Supt. 


Bids 


In  and  Contraets  .-Iwarded 


rallfornia — Board  of  Public  Works.  San  Francisco,  awarded 
contract  for  extension  of  Church  St.  line  from  18th  to  22d  St. 
to  CONTRA  COSTA  CONSTRUCTION  CO..  at  $120,500.  M.  M. 
O'Shaughnessy,  City  Engr.     Noted  Nov.  18. 

I>1<;IIT.   HK.VT   AND   POWKU 


ed   \\<>rk 


Co.     will     issue     $50u.uuo 
developing    Silver    Lake 


Vt.,     Brandon — Hortonia     Vow 
bonds.       Proceeds    will    be    used 
water-power   project. 

Vt.,  Hardwick — City  plans  to  extend  lighting  service  to 
East  Hardwick.  Greensboro,  Greensboro  Bend  and  Craftsbury. 
Estimated   cost,   $11,626. 

Mass..  Newburyp.irt — Newburyport  Gas  and  Electric  Co. 
will  build  plant  on  Water  St.  at  Merrimac  River.  Estimated 
cost.    $200,000. 

Conn.,  Winsted — Plans  being  prepared  for  hydro-electric 
power  plant  for  Winsted  Gas  and  Electric  Co.  Estimated  cost, 
$100,000. 

N.  v.,  Bata\ia — Chester  &  Fleming.  Engr.,  Union  Bank 
Bldg.,  Pittsburgh.  Penn..  retained  by  city  to  prepare  plans  for 
electric-light  plant  and  water  and  sewer  systems.  Citizens 
recently   voted    $175,000    bonds   for   this   purpose. 

N.  Y.,  Cobieskill — Courter  Electric  Co.  will  build  high- 
tension  transmission  line  from  Ft.  Plain  to  Cobieskill  through 
towns  of  Milton.   Canajoharie  and  .Sharon. 

N.  Y.,  New  A'ork — (Borough  of  Richmond) — Richmond 
Light  and  Railroad  Co.,  New  Brighton,  applied  to  Public 
Service  Commission  for  permission  to  enlarge  and  improve 
its  plant. 

Penn.,  Rllwood  rity — Mahoning  &  Shenango  Railway  and 
Light  Co..  Youngstown.  Ohio,  has  purchased  plant  of  Penn- 
sylvania Power  Co..  Kllwood  City,  and  will  improve  same, 
work  to  Include  construction  of  dam.  Estimated  cost.  $150.- 
000.     Noted  Dec.   16. 

Penn.,  Monroeton — Press  reports  state  movement  is  on  foot 
to  organize  company  to  build  electric-light  plant  in  Mon- 
roeton. 

Penn.,  Philadelphia — Philadelphia  Electric  Co.  considering 
proposition  to  build  large  electric-power  plant  In  northeastern 
section  of  city. 

Fla.,  Ft.  Pieroe — See  item  under  "Water-Works." 

Fla..  .laeksonville — Eagle  Film  Manufacturing  and  Produc- 
ing Co.  will   build  electric-light    plant.     A.  S.  Roe.  Pres. 
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Fin™  Okeechobee — See  item   under  "Sewers." 

.MiKN..    folumbuM — Election    will    soon    be    iield    to    vote    on 

$10,000   bonds   for  municipal  electric-light   plant. 

MIhm..   Oxford — Citv    will    issue    $6,500    bonds    for    improving 

clectric-llght   plant.      J.  H.  Lawshee,  Clk. 

MiNN..  Pass  Christian — City  contemplates  $7,000   bond   issue 

for  improving  electric-light  system.     X.  A.  Kramer,  Magnolia, 

Engr. 

Mlas..  Wesson — See  item   under   "Water-Works." 

I.n.,    Wnshlniston — Plans     being    considered     for     municipal 

electric-light   ))lant. 

Teun.t  Chn(lauo€>«u — Tennessee  River  Power  Co..  Chat- 
tanooga, approveil  plans  for  development  of  w.iter-power  of 
Canev  Fork  llivii-.  near  Rock  Island.  Work  will  include  dam 
and    powerhmi.'Je    having  output   of   40.000   hp. 

Tenn.,  Mnryville — .Vluminum  Co.  of  America  plans  to  build 
power  dam  at  Maryville   in  connection   with  new  plant. 

Ohio.  Masslllon — City  engaged  H.  O.  Swoboda,  Consult. 
Engr..  Pittsburgh,  Penn.,  to  prepare  plans  for  electric-light- 
ing system. 

III.,  Macomb — Plans  being  considered  for  installing 
municipal   electric-light   plant   in  Macomb. 

III.,  OIney — City  Council  considering  installation  of  elec- 
tric-lighting system. 

III.,  Poplar  Grove — (Official) — Illinois  Northern  Utilities 
Co.,  Dixon,  will  build  transmission  line  from  Capron  to  Poplar 
Grove.     Noted   Dec.    9. 

Wis.,  Lonell — (Offlcial) — Bids  will  be  received  until  Jan.  1 
bv  W.  F.  Pease,  Engr..  for  electric-light  plant  and  power 
station.      Estimated   cost.    $10,000.      Noted   Nov.    25. 

\Vls.,  Merrill — Merrill  Railway  and  Lighting  Co.  plans  to 
build  high  ten.sion  transmission  line  from  Merrill  to  Wausau. 
Plans  include  development  of  Trappe  Rapids  water  power  of 
Wausau   Street    RaiUvay   Co. 

Wis.,  Prentice — D.  Y.  Parkinson,  Ashland,  and  J.  E.  Feely, 
Fifield,  will  install  and  operate  electric-light  plant  in 
I'rentice. 

Wis.,  Wauwntosa — County  Board  of  Control  revived  project 
to  build  central  heating  and  lighting  plant  in  Wauwatosa. 
Estimated  cost,  $355,000.     O.  Broecker,  Secy. 

lona,  Cumberland — City  contemplates  municipal  electric- 
light  plant. 

Minn.,  Carver — Minnesota  General  Electric  Co.,  Minne- 
apolis,  will  install   electric-lighting  system   in   Carver. 

Minn..  Rochester — Press  reports  state  that  Commercial 
Club  plans  to  purchase  holdings  of  Zunibro  Power  Co.  at 
Zumbro  Falls  for  city  and  to  develop  same  to  generate  elec- 
tricity for  Rochester  and  other  cities.  Estimated  cost  of 
project  about  $979,000. 

Kan.,  Arkansas  City — Citizens  voted  $14,000  bonds  for  gas 
distribution  plant  and  pipe  line  to  field  southwest  of  city. 
Noted   Nov.   25 

Kan.,  Dn-iRht — R.  B.  Fegan  Co.;  Junction  City,  will  install 
electric-light  and  power  system  in  Dwight. 

Kan.,  Eskridee — Citizens  contemplate  municipal  electric- 
light    plant. 

Kan..  Sharon  Springs — City  will  issue  $10,000  bonds  for 
electric-lighting   system. 

Mont.,  Scobey — Plans  being  considered  by  Scobey  Electric 
Light   Co.    for   improving   and   enlarging   its   plant. 

Mo.,  Flat  River — City  contemplates  installing  electric-light 
plant  and  water-works. 

Mo.,  Memphis — Citv  contemplates  municipal  electric-light 
plant.     E.  McDaniel.  Clk. 

Mo.,  St.  L,oulM — Laclede  Gas  Light  Co.  applied  to  city  for 
franchise  to  place  high-tensiort  electric  wires  in  underground 
conduits  for  two  miles  and  to  extend  electrical  service  in 
western   and   northern   sections   of   city. 

Mo.,  Shamrock — Power  house  will  be  constructed  by  Sa- 
pulpa  &  Oil  Fields  R.R.     S.   W.  Barnes.  Kansas  City,  Supt. 

Tex.,  Sherman — Texas  Traction  Co.  will  rebuild  substation 
recently  destroyed   by  fire. 

Okla.,  Welch — See   item    under    "Water- Works." 

Colo.,  De  Beque — Riflle-De  Beque  Oil  and  Gas  Co.  will 
build   heating  plant.      Estimated   cost,    $7,000. 

Colo.,  Golden — N.  W.  Osborne.  John  Reynolds  and  John 
Wallace  appointed  as  committee  to  make  investigations  and 
submit    report    for    installing    electric-light    plant    in    Golden. 

!V.  M.,  Rosnell — Roswell  Gas  and  Electric  Co.  plans  to  im- 
prove  its  plant.      Estimated  cost.   $20,000. 

Idaho  Falls,  Idaho — J.  A.  Jones  and  E.  G.  Kindred  contem- 
plate  installation   of  gas   plant   at   Idaho    Palls. 

Wash.,  Seattle — Citv  contemplates  election  in  March  to 
vote  on  $3,000,000  bonds  for  additional  power  plant,  if  present 
plans  are  agreed    upon. 

Calif.,  San  Francisco — State  Railroad  Commissioners  re- 
ceived application  from  Pacific  Gas  and  Electric  Co.  tor  per- 
mission to  issue  $2,500,000  capital  stock  for  enlarging  and 
improving  its   plant. 

Ont.,  Hnrrlston — Bylaw  passed  by  Council  authorizing  rais- 
ing  of   $4,000   for   hydro-electric   power   plant.     Noted   Aug.   5. 


Ilids 


Dd   Contracts   A^rarded 


Mass.,  Worcester — E.  J.  CROSS  CO.  awarded  contract  for 
addition  to  plant  of  Worcester  Electric  Light  Co.  Estimated 
cost.  $10,000. 

Penn.,  Cnntesville — Contract  for  one-story,  43xl70-ft. 
boiler  house  for  Worth  Bros.  Co.  awarded  to  IRWIN  &  LEIGH- 
TON.  126  North  12th  St..  Philadelphia. 


Ga.,  Davisboro — (Official) — Contract  for  electrtc-light  plant 
awarded  to  FAIRBANKS,  MORSE  &  CO.,  at  $5,000.  Noted 
Dec.  9. 

Wis.,  Mll-waukee — Contract  for  steel  work  on  boiler  house 
for  A.  C.  Smith  awarded  to  MILWAUKEE  BRIDGE  CO.,  Mil- 
waukee.    Estimated  cost  of  house,   $40,000. 

Mo.,  Xew  Madrid — Contract  for  addition  to  electric-light 
plant  awarded  to  FAIRBANKS-MORSE  CO.,  St.  Louis,  at  $15.- 
065.     Noted  Nov.   18. 

BRIDGES 
Prop<ised  Work 
IV.    J.,    .lersey    City — Central    R.R.    of    New    Jersey    applied 
to  City  Commission  for  permission  to  build  viaduct  over  Phil- 
lips St. 

Penn.,  Beaver — (Official) — Bids  will  be  received  until  noon, 
Dec.  2S.  by  County  Controller,  for  bridge  over  Sewickley 
Creek,      J.   G,    Chalfont,   Pittsburgh,   County    Engr. 


W.  Va.,  Huntington — Huntington-Chesapeake  Bridge  Co. 
granted  franchise  by  City  Commission  to  build  bridge  across 
Ohio  River  from  Huntington  to  Chesapeake.  Ohio.  J.  C. 
Miller,    interested.      Noted   Oct.    28. 

X.  C,  Pineola — County  Highway  Commission,  Newland, 
will  soon  award  steel  contract  for  bridge  across  Linville 
River.      G.    Love,    Engr. 

Fla.,  Bradentonn — Election  will  be  held  Jan.  IS  in  Manatee 
County,  Special  Road  and  Bridge  District,  Precinct  No.  10, 
to  vote  on  $75,000  bonds  for  bridges,  culverts  and  roads.  M. 
G.   Rushton.  Chn.  of  County  Comrs. 

Miss.,  Mendenhall — Contract  will  be  awarded  by  Super- 
visors of  Simpson  County  about  Jan.  3  for  steel  bridge  across 
Sanders  Creek,  near  Braxton,  and  one  across  Limestone  Creek, 
near  Harrisville. 


Ohio,  W'illoushby — According  to  press  reports  plans  being 
considered  for  bridge  across  Chagrin  River.  Estimated  cost, 
$100,000.      J.    P.    Curtiss.    interested. 

Ind.,  Washington — Bids  will  be  received  by  County  Auditor 
until  2  p.m.,  Dec.  30,  for  steel  bridge. 

III.,  Rockford — (Official) — Bids  will  be  received  by  H.  J. 
Gallagher.  Chn.  of  Street  and  Alley  Com.,  until  1;30  p.m.,  Jan. 
26,  for  reinforced-concrete  bridge  over  Rock  River  at  Morgan 
St.      Estimated   cost,    $83,000.      (See    adv.) 

Wis.,  Green  Bay — Bids  will  soon  be  received  for  bridge 
across  Duck  Creek.      Estimated  cost,  $12,000. 

Wis.,  MIlTiaukee — Milwaukee  County  Circuit  Court  has 
decided  that  Chicago.  Milwaukee  &  St.  Paul  Ry.  must  rebuild 
Grand   Ave.   viaduct.      Estimated   cost,    $60,000. 

Iowa,  lonra  City — H.  Hughes,  City  Engr.,  has  recommended 
concrete  bridge  across  Iowa  River  and  one  across  Ralston 
Creek  to  City  Council.  Estimated  cost,  $75,000  and  $15,000 
respectively. 

Iowa.  Knoivllle — Bids  will  be  received  by  J.  D.  Schlotter- 
bach.  County  Audr.,  until  1:15  p.m..  Jan.  18,  for  constructing 
bridges  and  culverts. 

Minn.,  .4mboy — Concrete  arch  bridge  will  be  constructed 
over  Blue  Earth  River  by  county.  C.  L.  Kennedy,  Mankato, 
County   Audr. 

Minn.,  Colerain — Duluth.  Missabe  &  Northern  Ry.  plans  to 
build   several   steel  bridges.      H.  L.  Dresser,   Duluth,   Ch.   Engr. 

Minn.,  Mankato — Bridge  will  be  built  across  Minnesota 
River  at  Main   St.      D.   D.   Price,  Lincoln,   Neb.,  Engr. 

Minn.,  Wadena — Bids  will  be  received  by  County  Auditor 
until  Jan.  4  for  State  Bridge  No.  1739  across  Wing  River. 

Kan.,  Hutchinson — Plans  will  soon  be  prepared  by  G.  L. 
McLane,  Citv  Engr.,  for  two  reinforced-concrete  bridges  over 
Cow  Creek  at  Plum  St.  and  Avenue  F.  Estimated  cost.  $6,000 
each. 

Neb.,  Omaha — Bids  will  be  received  until  noon,  Dec.  31,  by 
Commissioners  of  Douglas  County,  for  constructing  and  re- 
pairing bridges  during   1916. 

Ark.,  Texarkana — Plans  prepared  by  Harrington,  Howard 
&  Ash,  Consult.  Engr.,  Kansas  City,  Mo.,  for  bridge  across 
Red  River.     Noted  Nov.  25. 

Tex.,  Ft.  Worth — Commissioners  of  Tarrant  County  plan  to 
rebuild  Park  St.  bridge,  recently  destroyed  by  flood.  Esti- 
mated  cost.   $7,500. 

Colo.,  Denver — .411  bids  recently  received  for  bridge  across 
Huerfano  River  north  of  Walsenburg  rejected.  New  bids  will 
be  received.      Estimated  cost,  $13,000.     Noted  Oct.   28. 

Colo.,  Sterling — Bids  will  be  received  by  County  Clerk  until 
1  p.m..  Dec.   28.   for  four  bridges  across  South  Platte  River. 

Idaho,  Sandpolnt — Bids  will  be  received  by  Clerk  of  County 
Commissioners  until  Jan.  15  for  superstructure  and  piers  of 
bridge  over  Pend  d'Oreille  River  at  Priest  River.  Estimated 
cost.  $22,000.     C.  J.  Chafflns,  County  Engr. 

Wash.,  Wenatchee — Surveys  made  by  A.  Warren,  County 
Engr.,  for  steel  bridges  across  Wenatchee  River  at  end  of 
Wenatchee   Ave. 

Ore.,  McMinnvllle — Press  reports  state  that  $26,430  will  be 
expended  for  bridge  work  in  1916. 

Ore.,  Portland — Bids  will  be  received  by  A.  L.  Barbur, 
County  .'\udr.,  about  Dec.  29,  for  reinforced-concrete  viaduct 
for  ex'tension  of  Union  Ave.  Estimated  cost  of  viaduct,  $53,- 
000;  fill,   $13,000.     Noted  Sept.  30  and  Nov.   18. 

Calif.,  1.08  .Angeles — Press  reports  state  that  bridge  will 
be  constructed  across  tracks  of  Pacific  Electric  Ry.  at  West- 
ern Ave.     Estimated  cost.  $13,000. 

Calif.,  San  Francisco — State  Board  of  Harbor  Commis- 
sioners will  soon  award  contract  for  225-ft.  viaduct  on  Mar- 
ket St. 
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Calif.,  Snntii  llnrbara — A.  V.  Saph,  Engr.,  University  of 
California,  Uerlteley,  preparing  plans  for  bridge  across  Santa 
Ynez  River.     Estimated  cost  between  ?100,000  and  $125,000. 

Ont..  WnrilMvllle — Council  of  Middlesex  County  plans  to 
build  bridge  at  WardsviUe.  C.  Talbot,  County  lildg.,  London, 
County  lingr. 

niils   I:i  and  Contracta  Awarded 

N.  J.,  Atlantic  City — Contract  for  bridge  over  MulUca  River 
at  Chestnut  Neeli  mar  New  Gretna  awarded  to  GEORGE  S. 
BENNETT,  Mt.  Vernon,  N.   Y.      Noted   Nov.    18. 

renn.,  Erie — (Offlcial)— State  Higiiway  Department,  Har- 
risburg,  awarded  contract  for  bridge  near  Kearsarge,  Erie 
County,  to  Li.  W.  HLYSTONE.  Cambridge  Springs,  at  ?5,119. 
Noted   Dec.   2. 

I'enn.,  I*hllailelphla — (Official) — Bids  were  received  Dec.  14 
for  Diamond  St.  bridge  over  connecting  railway  as  follows: 
Cantrell  Construction  Co.,  Philadelphia.  $60,715;  Keystone 
State  Construction  Co.,  $62,500;  Bran  &  Stuart,  $64,000.  Noted 
Dec.   9. 

MImh.,  Meridian — Contr.TCt  for  culvert  on  17th  -Vve.  between 
Fourth  and  Fifth  St.  awarded  to  JOHN  E.  WRIGHT  at  $11,000. 

III.,  I.udlon- — Contract  for  bridge  on  line  of  Kanlcalcee  & 
Urbana  Traction  Co.,  north  of  l.udlow.  awarded  to  CENTRAL 
STATE  BRIDGE  CO.,  Indianapolis,  Ind. 

III.,  ^Vat.<ieka — fOfflcial) — Contract  for  bridge  in  Douglas 
Township.  Iroquois  County,  awarded  to  JOHN  J.  O'HERON 
CO.,  326  West  Madison  St.,  Chicago,  at  $9,600.     Noted  Dec.  2. 

Neb.,  Dai-ld  City — (Offlcial) — Contract  for  bridge  work 
during  1916  awarded  to  NEBRASKA  CONSTRUCTION  CO., 
Lincoln.      Noted   Dec.  9. 

Mo..  War.saw — (Offlcial) — All  bids  received  Dec.  14  for 
bridge  over  Pomme  de  Torre  River  rejected.  B.  R.  Burton, 
County  Clli.     Noted  Dec.   2. 

Tex.,  Dallas — (Official) — Commissioners  of  Dallas  County 
awarded  contract  for  bricge  over  Bachman  Creek  to  KELIN 
BROS.   CO.,  Dallas,   at   $4,500. 

Tex.,  Llano — Contract  for  three  low-water  bridges  awarded 
to  MIDL.^ND  BRIDGE  CO..  Kansas  City,  Mo.  Citizens  re- 
cently voted   $24,000   bonds   for   bridge  work. 

N.  M.,  L,as  Cruee — Contract  for  four  bridges  in  Dona  Ana 
County  awarded  to  EL  PASO  BRIDGE  AND  IRON  CO., 
El  Paso,  at  $24,000. 

W'Bsta.,  Seattle — P.  MASON,  2407  Boylston  Ave.,  N.,  Seat- 
tle, at  $5,787,  awarded  contract  for  23d  Ave.  bridge.  Noted 
Dec.  9. 

AVasb.,  SteTenson— COAST  BRIDGE  CO.,  Portland  Ore.,  at 
$13,940,  awarded  contract  for  bridge  near  Section  37,  Town- 
ship 3. 

Calif.,  Merced — Contract  for  bridge  across  San  Luis  Creek 
west  of  Los  Bancs  awarded  to  WEST  SIDE  CONSTRUCTION 
CO.,  Los  Banos,  at  $6,427. 

AV.VTER-\VOnKS 
Proposed  AVork 

Maine,  Xorth  Anson — Citizens  voted  $40,000  bonds  for  14-in. 
pipe  line  from  Hancock  Pond  to  end  of  Madison  and  Anson 
bridge. 

.Mass.,  Salem — Citv  will  construct  additional  water  supply 
system.  Estimated  cost,  $120,000.  J.  Clifford  Entwisle,  City 
Clk. 

N.  Y.,  Albion — State  Conservation  Commission  approved 
plans  for  water  suppiv  system  at  Eagle  Harbor.  J.  F.  Wit- 
raer,    Buffalo.    Consult.    Engr.      Noted    Sept.    16. 

N.  Y.,  Batavia — See  item  under  "Light,   Heat  and  Power." 

N.  Y.,  Cobleskill — Citizens  voted  to  extend  water  mains  in 
North   Grand    St.      Estimated   cost.    $4,000. 

IV.  Y.,  Rochester — Citv  will  sell  $1,270,000  bonds,  of  which 
$200,000  will  be  used  for  improvements  to  water-works  and 
$250,000  for  sewage-disposal  plant. 

ST.  J.,  Branehvilie — Common  Council  plans  municipal  water 
system. 

N.  J.,  Far  Hills — F.  S.  Tainter,  Engr..  55  Wall  St.,  New 
York,  N.  Y..  retained  to  submit  plans  for  municipal  water 
works  system.  Estimated  cost,  $20,000.  L.  V.  Ludlow,  in 
charge.     Noted  Dec.   16. 

N.  J.,  Irvington — Town  Commission  considering  installa- 
tion of  municipal  water  and  electric-light  plant.  I.  J.  Casey, 
City  Engr. 

Penn.,  Fleetwood — (Official) — Bids  will  not  be  received 
until  the  spring  for  a  water  system.  Estimated  cost,  $10,000. 
Noted  Nov.  11. 

Penn.,  Greenville — Citizens  will  improve  water-works  sys- 
tem. 

Penn.,  Lancaster— City  Council  plans  to  install  electrically 
driven  centrifugal  pumps  in  water-works  plant.  James  W. 
Armstrong.    Baltimore,   Md.,   Consult.    Engr. 

Penn.,  Ringtown — Citizens  voted  $12,100  bonds  for  muni- 
cipal water  system.     Noted  Oct.  7. 

Penn.,  Windsor — State  Department  of  Health  authorized 
city  to  construct  reservoir  and  install  water-works  system. 

Md.,  Baltimore — James  H.  Preston.  Mayor,  reported  in  favor 
of  installing  water  meters  in  ail  buildings  except  two-story 
buildings  with  frontage  of  12  ft.  Estimated  cost,  $1,500,000. 
H.  K.  McKay,  City  Engr.     Noted  Dec.  16. 

W.  Va^  Benwood — Citv  will  build  well-water  system,  about 
May   1.      Estimated   cost,    $45,000.      Carl    Strouts,    Mayor. 

W,  Va.,  AVanrood — Citv  plans  to  build  well-water  system 
next  spring.  Estimated  cost,  $258,265.  T.  M  Haskins,  Dir. 
of  Pub.  Ser.,  Wheeling.     C.  B.  Coowe  and  C.  C.  Smith,  Engrs. 

1*.  C„  Beaufort — City  contemplates  water  and  sewer  sys- 
tems. 

N,   C,   Fayetteville — City   will    improve    water    system. 

IV.  C  Hendersoni-illc — Gilbert  C.  White.  Consult.  Engr., 
Charlotte,  retained  by  city  to  investigate  proposed  improve- 
ment of  water-works. 


Ity  contemplates  water  and  sewer  sys- 

N.  C,  SallNliiiry — See  item   under  "Sewers." 

iJa.,  Tlfton^Clty  plana  to  Improve  water  system.  Esti- 
mated   cost,    $21,000. 

Fla.,  Ft.  Pierce — W.  R.  Jackson,  City  Clk.,  will  sell  $25,000 
bonds,  Jan.  5,  tor  Improvlne  water-works,  sewers,  streets  and 
light  systems. 

Fin.,    Okeccbobee — See    Item    under    "Sewers." 

.MIsM.,  Wesson — Bids  will   be   received   until  Jun.  4   by  Paul 

Burt,    City    Clk.,    for    water    system    and    eleetrlc-Ughf  plant. 

M.  L.  Culley,  Jackson,  Miss.,   Engr.     Noted  Nov.  18. 

La.,  Ciivinirton — Citizens  will  hold  election  Jan.  1  to  vote 
on  $71,000  bonds  tor  municipal  water-works  and  sewer  system. 

Tenn.,  Coster — (Knoxvllle  post  office) — Southern  Ry,  will 
build  a  4,s,000-gal.  water  tank  at  Coster.  B.  Herman,  Wash- 
ington. D.  C,  Ch.  Engr. 

Tenn.,   Sharon — City   voted    $15,000   bonds   for   water-works 

plant. 

Ohio,  .'Vthens — Contract  for  water  system  will  be  let  early 
in   spring.      Estimated   cost,   $40,000.      Noted   Nov.   11. 

Ohio,   Hamilton — (Offlcial) — Bids    will    not    be   received    for 

three  10-in.  wells  and  intake  for  water-works  system.     Joseph 
B.  Myers,  Dir.  of  Pub.  Ser.     Noted  Dec.  9. 

Ind.,  Orlr 

paring  plans   for  water  works  system. 
000.     C.  J.  Post,   City  Clk.     Noted   Dec.    16. 

Mich.,  Hamtrnmck — (Offlcial) — Detroit  Water  Board  will 
lay  water  mains  in  Mitchell,  McDougall  and  Chester  Ave.  by 
day  labor.     Noted  Dec.  9. 

III.,  Danville — Bids  will  be  received  by  Board  of  Water 
Commissioners  until  Jan.  10  for  relnforced-concrete  rapid 
sand  filter  having  capacity  of  300.000  gal.  Chester  &  Fleming, 
Pittsburgh,  Penn.,   Engr. 

III.,  WaukcKan — See  item  under  "Sewers." 

Wis.,  MiMvnnkee — City  Council  directed  F.  G.  Simmons, 
Commissioner  of  Public  Works,  to  advertise  for  bids,  for 
extending  Linwood  .\ve..  Intake  water  tunnel  2,500-ft.  Esti- 
mated  cost,    $555,000.      Noted    Dec.    2. 

Wis.,  SlieboyKan — Citizens  will  construct  water  works  sys- 
tem.     C.    U.    Boley,   City   Engr. 


Minn.,  Dulutit — Citizens  contemplate  construction  of  wa- 
ter   system.      C.    S.    Palmer,    City   Clk. 

Minn.,  Swanville — Contract  will  be  let  early  next  spring  for 
water  system,  for  which  citizens  recently  voted  $9,000  bonds. 
Noted  Nov.   IS. 

Kan.,  ColTeyville — Citizens  will  hold  election  Dec.  28  to 
vote  on  $20,000  bonds,  to  purchase  water  works  equipment. 
Charles   E.    Stromquist,    Supt.    Water   and   Light    Dept. 

Knn.,  Tonganoxie — Citizens  contemplate  municipal  water- 
works system. 

S.  D.,  Morristown — Town  Board  plans  to  install  water 
works  system   next  spring. 

Mont.,  Broadview — County  Commissioners  rejected  all  bids 
for  water  system.  New  bids  will  be  received.  Estimated  cost, 
$30,000.     F.  E.  Williams.  City  Clk.     Noted  Nov.  11. 

Mo.,  Flat  River — See  item  under  "Light,  Heat  and  Power." 

Ark.,  Dardenelle — H.  D.  Evans,  Supt.  of  Water  System,  has 
recommended  following  improvements:  7,000  ft.  of  6-in.  and 
1,720  ft.  of  3-  and  4-in.  pipe,  one  65-ft.  well,  reservoir  with 
170,000  gal.  capacity,  brick  pumping  station,  oil  engine  and 
three  stage  pumps.     Noted  Nov.  4. 

Tex.,  Ennis — Citizens  will   build   filtration   plant. 

Tex..  Tyler — Citizens  will  vote  Jan.  4  on  $250,000  bonds  for 
municipal  "water-works   plant   and   distributing   system. 

Okla.,  Commerce — Citizens  will  hold  election  Dec.  30.  to 
vote  on  $4  0,000  bonds  for  water  works  s.vstem.  Benham 
Engineering  Co.,  Oklahoma  Citv,  will  have  charge  of  work. 
Charles  R.   Martin,  City  Clk.     Noted  Nov.   25. 

Okla.,  Walter — Bonds  for  $7,500  voted  by  citizens  for  wa- 
ter   system. 

Okla.,  Welch — Citizens  will  install  water-works  and  elec- 
tric-iight   plant.     Estimated   cost.   $32,000. 

Okla.,  Wilson — At  recent  election  citizens  defeated  bonds 
for  water-%vorlis  s.vstem. 

ST.  M.,  Springer — J.  S.  Bowman  is  Interested  in  installation 
of   water    system    in    Springer. 

Ore.,  Baker — (Official) — Bids  will  be  received  until  Jan.  3, 
for  improving  municipal  water  system.  Estimated  $110,000. 
L.   R.   Stockman,   City   Engr.      Noted   Oct.    22. 

Calif..  Banning — .411  bids  recently  received  for  water  sys- 
tem  in  District  No.   1   rejected.     New   bids  will   be   received. 

Calif.,  Oakland — J.  S.  Bragg.  San  Francisco,  presented  plan 
to  State  W^ater  Commissioner,  Sacramento,  for  water  supply 
svstem  for  cities  of  Oalcland.  Berkeley,  .\lameda  and  Stock- 
ton.     Estimated  cost,   $1,000,000. 

Calif.,  Sacramento — Citv  will  install  pump  for  city  water- 
works.     Estimated  cost.   $17,000. 

Qoe.,  .\Tlnier — Board  of  Public  Works  considering  installa- 
tion  of  electric   pumping  plant.      E.   Mulherbe,   City  Clk. 

B.  C.  North  Vancouver — City  will  install  water  system  east 
of  the  Seymour  River.     J.  E.  Farmer.  City  Cllk. 

Australia — Tasmania,  Hobart — (Official) — Bids  will  be  re- 
ceived bv  Mavor  and  Board  of  Aldermen  until  4  p.m.,  Jan.  24, 
for  about  42,000  lin.ft.   of  water  pipe.      (See   adv.) 

Bids  In  and   Contracts  .\warded 

Conn.,  Ne^v  Britain — Contract  for  borings  for  course  of  the 
new  pipe  line  awarded  to  C.  L.  GRANT  CO.,  Hartford.  Wil- 
liam  H.    Hall,    City    Engr. 
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\.  J..  JerBcy  City — Contract  for  installation  ot  pipe  line 
for  Wiitei'  supplv  at  county  institutions,  awarded  oy  Board 
of  Freeholders  to  CUI^LIGAN  &  MACH.XN.SKA,  Bayonne.  N.  J. 

\la.,  Cullman — Contract  for  extending  water  mains  about 
2  mi  will  be  awarded  in  April.  Estimated  cost,  $12,000.  A.  G. 
Coe,    City   Clk.      Noted    Dec.    2. 

Ohio.  ColumbuM — Contract  for  water-softening  equipment 
for  Institution  for  Feeble-Minded  awarded  to  WILLIAM 
GRAVER  TANK  \VORK.S,  Elast  Chicago.   Ind.     Noted  Dec.   2S. 

S.  D.,  Aberdeen — City  Commissioners  awarded  contract 
for  a  booster  pump,  electric  motor  and  Venturi  meter  to 
R.    A.   WHITACRE    CO. 

Tex.,  Ft.  Sam  Houston — Contract  for  water  distributing 
system,  awarded  to  NOLAND-CLIFFORD  CO.,  Newport  News, 
Va.     Estimated   cost.   $4,970. 

irtah.  Salt  Lake  City — (Official) — Contract  for  constructing 
storage  dam  in  Parleys  Canon  awarded  to  P.4RROTT  BROS., 
Salt  Lake  City.     Estimated  cost,   $108,582.     Noted  Dec.   16. 

SEWERS 
Proposed  AVork 

Masn.,  Boston — Bids  will  be  received  by  Edward  F.  Murphy, 
Comr.  of  Pub.  Wks..  until  noon,  Dec.  24.  for  pipe  sewers  and 
drains  in  Chester  St.  between  Rockaway  and  Oakland  St.  and 
between    Rexford    and    Chester    St. 

Mass.,  Boston — Bids  will  be  received  by  Edward  F.  Murphy, 
Dir.  of  Pub.  Wks..  until  noon,  Dec.  24,  for  pipe  sewers  and 
drains  in  Allerton  and  Kenberma  Rd.,  from  Park  to  Washing- 
ton St. 

Mass.,  AVlncliendon — Citizens  voted  $15,000  bonds  for  sewer 
system.     Noted   Nov.    IS. 

Cunn.,  GreenwU-h — Bids  will  be  received  Dec.  30  for  sewage- 
disposal  plant  and  trunk  sewers.  Estimated  cost,  $100,000. 
Clyde  Potts.   30   Church   St..   New  York.   N.   Y..   Engr. 

IV.  Y.,    Batavia — See    item   under   "Light,   Heat   and    Power." 
IV.  Y.,  Rochester — See  item  under   "Water-Works." 
Penn.,  Pittsburgh — County  Commissioners  authorized  $125.- 
000  bonds  for  sewage-disposal  plant,  and  tuberculosis  hospital 
at  County   Home,    Woodville. 

Md.,  Hajserstown — (Official) — City  plans  to  hold  election 
next  spring  to  vote  on  bonds  for  constructing  sanitary  sewers. 
J.  B.  Ferguson.  City  Engr.     Noted  Dec.  9. 

W.  Va..  Glendale — Citizens  plan  sewer  system.  R.  Hol- 
lingshead.  City  Engr. 

N.  C,  Beaufort — See  item  under  "Water-Works." 
N.  C,  Ijllllngton — See  item  under  "Water- Works." 
N.    C.    Salisbury — Board    of    Alderman    sold    $200,000    bonds 
for     sewers,     water-works     and      improving     streets.        Noted 
Aug.   19. 

Pierce — See    item    under    "Water-W^orks." 


Fla., 

Fla.,    Okeechobee  - 

550,000   bonds  for  sev 
plant. 


.  Citv    contemplates    election    to    vote    on 
3r  and  water  systems  and  electric-light 


-See   item   under   "Water-Works." 


La.,  Coviagton- 

La.,  "ihreveport — Bids  will  be  received  by  city  until  Jan.  5 
for  $7;.(i,000  bonds  for  sewer  extensions.  This  is  part  of  the 
$1,200,000  bond  issue  recently  voted  for  municipal  water- 
works plant. 

Ky.,  Lexington — Preliminary  plans  prepared  by  Solomon- 
Xorcross  Co.,  for  sewage-disposal  plant  at  North  Main  bt 
Estimated  cost.  $350,000.  J.  White  Guyn,  City  Engr.  Noted 
Dec.    2. 

Ohio.  Cincinnati — Bids  will  be  received  by  Philip  Fosdick. 
Dir  of  Pub  Ser..  until  noon,  Dec.  27,  for  improving  sewer  in 
Race  St.  from  Elder  St.  north  to  existing  trunk  sevv'er.     . 

Ohio,  Cleveland — Bids  will  be  received  until  noon.  Dec.  30, 
for  sewers  in  several  streets.     Robert  Hoffman,  City   Engr. 

Ohio.  Columbus— Bids  will  be  received  by  Paul  G.  Keinper, 
Clk.,  Dir.  of  Pub.  Ser.,  until  Dec.  28  for  sewers  in  Richardson 
Ave.  and  Essex  St.  and  various  alleys. 

Ohio.  Dayton — Director  of  Public  Service  preparing  plans 
for  storm   sewers. 


Ohio.     Oela^Tar 

disposal  plant. 


-City    Council    considering    ne  v    sewage- 


will    be    received    by    F.    L.    Kelley, 
7,  for  the  sale  of  $32,000  bonds  for 


Ohio.  Painesville — Bids 
City  Clk..  until  noon,  Dec.  ; 
sewers  in  various  streets. 

Ohio,  Springfleld — Bids  will  be  received  by  Charles  E.  Ash- 
burner.  Citv  Mgr.,  until  noon,  Dec.  27,  for  storm  sewer  in 
Lowry   St.    "M.  J.   Bahin,   City   Engr. 

Ohio,  Toledo — L.  A.  Boulay,  County  Sanitary  Engr.,  pre- 
pared plans  for  sewage-pumping  station.  Estimated  cost, 
$40,000. 

Wis..  Elkhart  Lake — Preliminary  plans  being  prepared  for 
sewers.  Donahue  &  Sinz,  720  New  York  Ave.,  Sheboygan, 
Wis.,  Engr. 

WlH.,  Green  Bay — Citizens  contemplate  concrete  and  tile 
sewers  in  spring.  Estimated  cost,  $40,000.  A.  Brauns,  City 
Engr. 

Wis..  Jefferson — Plans  being  prepared  for  extension  of 
sewer  system.  Citizens  will  vote  on  bond  issue  in  January. 
J.   B.   Brewer,   Mayor. 

III..  Batavia — Movement  started  by  Improvement  Associa- 
tion of  East  Batavia  for  constructing  sewer  system. 

III..  McHenry— Report  submitted  by  P.  E.  Green,  Engr., 
estimating    cost    of    sanitary    sewer    system    at    $2i,000. 

III..  Waukegan — Citizens  plan  installation  of  sewer  and 
water  mains   in   Sand  St.     Estimated  cost.   $20,367. 


Iowa,  Des  Moines — (Highland  Park) — Preliminary  plans  for 
eight  miles  of  sewers  being  prepared.  P.  Carrs,  City  Hall, 
City  Engr. 

lovi-a,  Des  Moines — Bids  will  be  received  early  in  Januar>' 
for  Closes  Creek  sewer  system.  Estimated  cost,  $197,658.  F. 
Carrs,  Engr.     Noted  Sept.   30. 

lona,  Farragut — Surveys  made  for  the  construction  of  a 
sewer  and  drainage  system.  Estimated  cost,  $4,000.  F.  L. 
Shenandoah,   City  Engr.      Noted   Dec.   2. 

lona,  Hampton — (Official) — Owing  to  error  in  procedure 
of  work  for  sanitary  sewer  system,  bids  must  be  readvertised, 
and  contract  will  be  let  some  time  in  January.  P.  A.  Van  Felt, 
City  Clk.     Noted  Dec.  9. 

lotvar  AVoodbine — City  contemplates  sewer  system.  Bruce 
&   Standwear,   Omaha,  Neb.,    Engr. 

Minn.,  Faribault — City  will  construct  sanitary  sewers. 
Bids  will  be  received  in  January.  Estimated  cost,  $4,000. 
Prank  McKellip,  City  Engr. 

Minn.,  Mankato — Citv  contemplates  storm  sewer  in  North 
Fifth,  Rock  and  other  streets.  Estimated  cost,  $6,000.  H.  P. 
Blomquist,    City    Engr. 

Minn.,  St.  Paul — Oscar  Claussen.  City  Engr.,  preparing 
plans  for  storm  sewer  system  for  St.  Anthony  Hill  section. 
Estimated  cost  between    $500,000   and    $1,000,000. 

Minn.,  St.  Paul — Common  Council  approved  plans  for  sewer 
in  Yankee  St.   between   Cliff  and   Dousman  St. 

Kan..  Manhattan — Plans  being  prepared  for  storm  sewer 
on  Manhattan  Ave.      Fred   Walters.   City   Engr. 

Kan..  Minneapolis — Press  reports  state  citizens  contem- 
plate establishment  of  new  sewer  district  and  sewer  system. 
Estimated   cost,    $5,000.      A.   D.    Todd,   City  Clk. 

Kan.,  Ottan-a — Citv  plans  to  improve  sewer  system.  E.  M. 
Cusick.  City  Clk. 

IVeb.,  Pierce — (Official) — Citizens  recently  voted  $20,000 
bonds  for  sewer  system.     L.  P.  Tonner.  City  Clk.     Noted  Dec.  9. 

Mont.,  Columbus — City  will  let  contract  In  March  tor 
sewer  system.  Estimated  cost,  $10,000.  N.  Cardozo,  City 
Engr.     Noted  Sept.   30. 

Mo.,  Alton — Plans  being  prepared  for  sewer  in  Sliields  St. 

Tex...  Gatesville — Citizens  voted  $22,500  bonds  for  construc- 
tion of  sewer  system.      T.  R.  Mears,  Mayor.     Noted  Sept.   30. 

Tex.,  San  Marcos — Plans  prepared  by  Clyde  Potts,  30 
Church  St.,  New  York,  N.  Y.,  for  sewage-disposal  plant.  Noted 
Dec.   9. 

Ore.,  Baker — City  Commissioners  will  soon  award  contract 
for  17.000  ft.  of  12-in.,  12.700  ft.  of  14-in.  and  4,800  ft.  of  15-in. 
vitrified  and  concrete  sewer  pipe.     L.  R.  Stockman,  City  Engr. 

Calif.,  .\lhambra — (Official) — Citizens  will  vote  on  bonds  for 
sewer   system. 

Calif..  Santa  Monica — (Official) — Citizens  recently  defeated 
$250,000  bond  issue  for  storm  sewer  system.  Noted  Oct.  28  and 
Nov.     11. 

Out.,  Brockvllle — City  plans  expenditure  of  $12,823  for 
sewers.     George  K.  Dewey,  City  Clk. 

Bids  In  and   Contracts   A-nrarded 

Mass.,  Boston — (Official) — Contract  for  Davenport  Brook 
Conduit,  from  Magdala  to  Washington  St.,  awarded  to  WIL- 
LIAM J.  BARRY,  431  Ashland  St.,  West  Roxbury.  Mass.  Esti- 
mated cost.  $29,871.  Edward  F.  Murphy,  Comr.  Pub.  Wks. 
Noted   Dec.   9. 

Mass.,  Needham — (Official) — Bay  State  Dredging  and  Con- 
tracting Co.,  247  Atlantic  Ave..  Boston,  at  $59,055,  submitted 
lowest  bid  for  sewer  work.  Section  No.  104. 

N.  Y.,  Yonkers — JAMES  J.  CORBALIS,  811  Clover  St.,  Yon- 
kers,  at  $9,760,  awarded  contract  for  sewer  in  Saw  Mill 
River  Rd. 

N.  J.,  Camden — Contract  for  sewer  in  Pensauken  Township 

awarded  to  W.   PENN  CORSON,  at  about  $10,000. 

N.  J..  RidgeHeid  Park — (Official) — Contract  for  sewer  sys- 
tem in  West  View  Section  awarded  to  DI  NAPOLI  &  TARI- 
EI^LO  CONSTRUCTION  CO.,  11  Broadway,  Hackensack,  $27,- 
765.      Noted  Dec.    2  and   16. 

Penn.,  Philadelphia — (Official) — Department  of  Public 
Works  awarded  contract  for  Packer  St.  sewer  to  CANTRELL 
CONSTRUCTION  CO..  Philadelphia,  at  $75,000:  Rock  Run 
sewer  in  Seventh  St.  to  ROBERT  HIGGINS,  Philadelphia,  at 
$76,000.     George  S.  Webster,  Ch.  Engr.  and  Surv.     Noted  Dec.  9. 

Md.,  Baltimore — Contract  for  Section  No.  1.  Waverley 
trunk  sewers.  Contract  168.  awarded  to  CARROZZA  BROS., 
606  Munsev  Bldg.,  Baltimore.  Estimated  cost,  $10,126.  Noted 
Dec.   16. 

Ind.,  Indianapolis — Board  of  Public  Works  received  low 
bids  for  sewer  in  Henrv  St.  from  Federal  Contracting  Co., 
Merchants  Bank  Bldg..  Indianapolis,  at  $4,800:  Columbia  Con- 
struction Co..  2102  Columbia  Ave.,  Indianapolis,  at  $5,150.  .B. 
J.  T.  Jeup,  City  Engr. 

Ind.,  New  Castle — Contract  for  sewer  in  Plum  St.  awarded 
to  JAMES  GARVEY.      Estimated   cost,   $4,827. 

Mo.,  Kansas  City — Board  of  Public  Works  awarded  contract 
for  sewers  in  two  districts,   in   Division   No.   7.  to  W,    '^        ^ 
LINS,    1230    Montgall    Ave.,    at    $4,085;    and 


MUL- 
one    district    in 
Division"  No.    3   to   ANDER'SON   &    DUNN,    3219   Jefferson   Ave., 
at    $7,203.      Curtis   Hill,   City   Engr. 

al) — Contract    for    sewer    system    in 
3..   awarded   to   WASHINGTON   PAV- 
Seattle,   at   $78,694.      Noted   Dec.    2. 
Calif.,    Los    ,\ngcles — Contract    for    sewer    in    Griffin    Ave. 
awarded  to  P.  S.   TOMICH.   at   $11,500.     Noted  Dec.   9. 

aue..     Montreal— (Official) — Citizens     voted     $1,151,453,     for 
sewer  work.     Work  will  be  done  by  day  labor. 
Secy.,   Bd.  of  Comrs.     Noted  Dec.   2. 


Wash.,  Seattle — (Offi 
Mead  St.  and  51st  Ave 
ING  CO.,   Smith    Bid 


N.  Senecal 
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PropoMfd    Work 

N.  Y.,  New  York — (Boioiijch  of  Manhattan)  —  (Omclal)  — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
"A,"  Battery  PI.,  until  noon,  Dec.  29,  for  receiving  and  remov- 
ing ashes  in  borouRh.  Contract  No.  1502. 

N.  J.,  <ilen  RliiKe — Borough  Council  will  Issue  $15,000  bonds 
for  garbage  incinerating  plant.  Action  calling  for  election  to 
be  held  Dec.  23  rescinded.     Noted  Dec.  9. 

Penn.,  SwISMvnle— Bids  will  be  received  until  7  p.m.,  Jan. 
10,  by  \V.  H.  cKnrrett.  Secy.,  for  collection  and  disposition  of 
garbage   in   Borough   of   Edgewood. 

STRKKTS    .WD    ItO.VDS 
ProiKiNpd    \V€>rk 

N.  Y.,  \c«-  York— (BorouKh  ot  Bronx)  — (Omcial)— Bids 
will  be  received  until  10:3(1  a.m.,  Dec.  27.  by  Douglas  Mathcw. 
son.  Borough  I'res..  for  Improving  Odell  St.  from  L'nionport 
Rd.  to  Starling  Ave.,  Waterbury  Ave.  from  Westchester  to 
Zerega  Ave..  Newbold  Ave.  from  Castle  Hill  to  Zerega  Ave. 
Noted  Dec.  16. 

N.  \.,  New  York— (Borough  of  Brooklyn) — (Offlcial)— Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  until  11  a.m., 
Dec.  30,  for  repairing  sidewalks  on  east  side  ot  Adams  St.  be- 
tween Tillary  and  Johnson  St.  an<l  25  other  locations  in 
Heights  district,  south  side  of  Amity  St.  between  Columbia  and 
Hicks  St.  and  22  other  locations  in  Heights  and  Bay  Ridge 
district;  west  side  ot  Bradford  St.  between  Sutter  and  Blake 
Ave.  and  21  other  locations  in  New  Lots  district;  regulating 
and  repaying  with  permanent  asphalt  pavement  on  6-ln.  con- 
crete base  Surf  Ave.  from   West  Eighth  to  West  20th  St. 

N.  Y'.,  New  Y'ork — (Borough  of  Manhattan) — (Offlcial) — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
"A,"  Battery  PI.,  until  noon.  Dec.  30,  for  wood-block  pavement 
In  teani^  gangway  and  wagonway  spaces  of  municipal  ferry- 
.va        ■■  ~  

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  by  R.  A.  C.  Smith.  Comr.  of  Docks.  Pier 
"A."  Battery  PI.,  until  noon.  Dec.  30.  for  wood-block  pavement 
in  team  gangway  and  wagonway  spaces  of  muniicpal  ferry- 
boats "Manhattan,"  "Brooklvn."  Queens."  "Bronx"  and  "Rich- 
mond,"  Contract   No.    1505.      Noted  Dec.   16. 

N.  Y.,  New  York — (Borough  of  Manhattan) — fOfficlal) — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  ot  Docks,  Pier 
"A,"  Battery  PI.,  until  noon.  Dec.  30.  tor  wood-block  pavement 
in  team  gangway  and  wagonway  spaces  of  municipal  ferry- 
boat 'Mayor  Gaynor,"  Contract  No.   1506.     Noted  Dec.  16. 

N.  Y'.,  Osweg;o — Plans  being  prepared  bv  E.  A.  Howard, 
County  Supt.,  for  improving  150  miles  of  highway.  Estimated 
cost,    $3,000    per    mile. 

N.  Y.,  Rome — Bids  will  be  received  by  W.  W.  Wotherspoon, 
State  Supt.  of  Pub.  Wks.,  Albany,  until  Jan.  11.  for  improving 
State    Canal   by    building    two    connecting    highways. 

N.  J.,  Atlantic  City — (Official) — Bids  will  be  received  by 
Board  of  Chosen  Freeholders  of  Atlantic  County.  Mays  Land- 
ing Court  House,  until  Jan.  1.  for  paving  Meadow  Blvd.  be- 
tween Atlantic  Citv  and  Pleasantville.  A.  H.  Nelson,  Atlantic 
City,    Consult.    Engr.      Noted    Oct.    21. 

N.  J.,  Jersey  City — Bids  will  be  received  until  11  a.m.,  Dec. 
30.  for  improving  Neptune  Ave.  from  Hudson  Blvd.  to  west  of 
Romar  Ave.  with  brick. 

Va.,  Petersburg — Sum  of  $25,000  voted  by  Council  as  part 
ot  fund  to  be  raised  for  highway  between  Petersburg  and 
Hopewell. 

W.  Va..  Klngwood— Election  will  be  held  Jan.  25  in  Preston 
County.  Kingwood  District,  to  vote  on  $250,000  bonds  for  road 
improvements.      Noted    Nov.    25. 

N.  C,  Concord — Citv  plans  to  pave  Church  St.  with  asphalt 
from    East    Buffalo    to    Mt.    Marys    St. 

N.  C,  Greensboro — Bonds  for  $50,000  voted  by  citizens  for 
street  improvements.     Noted  Nov.  25. 

N.  C,  High  Point — Election  will  be  held  to  vote  on  $50,000 
bonds  for  improving  streets. 

N.  C,  Salisbury — See  item  under  "Sewers." 

S.  C.  Florence — Bids  will  be  received  by  J.  Newton  John- 
son, Comr.  of  Streets,  until  Jan.  11.  for  paving  and  con- 
structing   sidewalks,    C.    H.    Carlisle,    City    Engr. 

S.  C,  Greenville — Citv  contemplates  paving  portions  of 
Westfleld,  Church  and  Pettigrue  St.  and  Green  Ave.,  also 
sidewalks   on    McCall   and    Academy   St. 

Fla.,    Bradentown — See    item    under    "Bridges." 

Fla.,  Ft.  Pierce — See  item  under  "Water-Works." 

Ala.,  Camden — Citizens  voted  $4,250  bonds  for  street  im- 
provements.     E.    B.    Kay,    Tuscaloosa.    Engr. 

Ala.,  Dadeville — Bids  will  be  received  until  Jan.  12  by 
Commissioners  of  Tallapoosa  County  for  road  from  Dadeville 
to  Chambers  Countv  line.  14  miles,  from  Alexander  to  Dade- 
ville, 14  miles,  and  from  Camp  Hill  to  East  Tallassee  High- 
way.  10  miles. 

Ala.,  HnntsvUle — Bids  will  be  received  by  M.  S.  Bingham. 
Rd.  Superv.,  until  Jan.  4,  for  2%  mi.  of  waterbound  mac- 
adam road. 

Miss..  Columbus — Bonds  for  $85,000  sold  by  Board  ot  Su- 
pervisors of  Lowndes  County  for  road  improvements. 

Ky.,  Owensboro — Commissioners  of  Daviess  County  con- 
template expenditure  of  $50,000  for  road  construction  next 
year. 

Ohio.  Hillsboro — (Official) — Bonds  for  $7,550  sold  for  road 
construction.     John  F.  Ridgway,  County  Audr.     Noted  Dec.   2. 

Ind„  Bedford — Bids  will  be  received  by  E.  W.  Edwards. 
Audr..  Comrs.  ot  Lawrence  County,  until  1  p.m..  Jan.  4.  for 
roads  in  Bond  Pleasant  Run.  Shawswick  and  Guthrie  Town- 
ships. 

Ind.,  Bloomfield — Bids  will  be  received  by  G.  E.  Kidd.  Audr.. 
Comrs.  of  Greene  County,  until  2  p.m.,  Dec.  30.  for  macadam- 
ized road  in  Fairfield  Township. 


Ind.,  Iliuumlnirton — Bids  will  bo  received  until  2  p.m.,  Jan. 
4.  by  W.  P.  Kinser,  Audr.,  Comrs.  of  Monroe  County,  for  road 
In   Kloomington  Township. 

Ind.,  Boonvllle — Bids  will  be  received  by  G.  H.  Bass,  Audr.. 
Comrs.  of  Warrick  t~:ounty.  until  10  a.m.,  Jan.  4,  for  two  rock 
roads  In  Ohio  Township. 

Ind.,  Fowler — Bids  will  be  received  by  W.  Munkey,  Audr., 
Comrs.  of  Benton  County,  until  1  p.m.,  Jan.  3,  for  roads  In 
Grant,  Center  and   Bolivar  Townships. 

Ind..  Goshen — Rids  will  be  received  until  10  a.m.,  Jan.  3, 
by  J.  W.  Brown.  Audr.,  Comrs.  of  Elkhart  County,  for  roads 
In  Concord  and  Harrison  Townships. 

Ind.,  I,elinnun — Bids  will  be  received  by  D.  M.  Clark,  Audr.. 
Comrs.  of    Bonne  County,   until   2   p.m..  Jan.   4.   for   four   roads. 

Ind.,  .Montleellti — Bids  will  be  received  by  A.  G.  Fisher. 
Audr.,  Comrs.  of  White  County,  until  10  a.m.,  Jan.  4,  for  road 
In  Monon  Township. 

Ind..  Newport — Bids  will  be  received  until  10  a.m.,  Jan.  3. 
by  R.  .Slater,  Audr.,  Comrs.  ot  Vermilion  County,  for  road  In 
Clinton  Township. 

Ind..  Paoll — Bids  will  be  received  by  E.  A.  Palmer,  Audr.. 
Comrs.  of  Orange  County,  until  2  p.m.,  Dec.  31.  for  road  In 
Northeast  Township. 

Ind..  Shelbyvllle — Bids  will  be  received  by  P.  W.  Fagel. 
Audr..  Comrs.  of  Shelby  County,  until  10  a.m.,  Jan.  5,  for  road 
in   Liberty  Township. 

Ind..  Speneer — Bids  will  be  received  bv  George  W.  Stwal- 
ley.  .-Vudr..  Comrs.  of  Owen  County,  until  2  p.m..  Jan.  4,  for 
gravel  roads  in  Marion  and  Jackson  Townships. 

Ind.,  Vevay — Bids  will  be  received  by  J.  W.  Smith,  Audr.. 
Comrs.  of  Switzerland  Countv.  until  1  p.m.,  Jan.  3.  for  road  In 
York  Township. 

Ind.,  Vineennes — Bids  will  be  received  until  2  p.m..  Jan.  4. 
by  J.  I.  Muentzer.  Audr..  Comrs.  of  Knox  County,  for  gravel 
roads  in  Palmyra  and  Buseron  Townships. 

Ind.,  Wllllamsport — Bids  will  be  received  until  2  p.m..  Jan. 
3.  by  D.  H.  "Moffit,  Audr.,  Comrs.  of  Warren  County,  for  four 
roads. 

Ind.,  AVinamac — Bids  will  be  received  until  noon.  Jan.  4, 
by  W.  E.  Munchenberg,  Audr.,  Comrs.  of  Pulaski  County,  for 
gravel    road. 

III..  Kdwardsville — Board  of  Trade.  Alton,  Interested  in 
proposition  to  Induce  Madison  County  to  create  $1,000,000 
bond  issue  for  roads  in  county  in  connection  with  State-Aid 
Fund. 

IIU  Bvanston — (Official) — Bids  will  be  received  by  H.  P. 
Pearsons.  Pres..  Bd.  of  Local  Improvements,  City  Hall,  until 
S  p.m..  Jan.  17.  for  paving,  with  brick  on  concrete,  portions  ot 
.Simpson  and  Bridge  St..  Leon  PI..  Asbury  Ave..  Grant  .St.. 
Noyes  St.,  Leonard  PI..  Washington  PI..  Wesley.  Jackson  and 
Ashland  Ave.  and  Payne  St.      (See  adv.) 

III.,  Evanston — (Official) — Bids  will  be  received  by  H.  P. 
Pearsons.  Pres.  of  Bd.  of  Local  Improvements.  City  Hall, 
until  S  p.m..  Jan.  17.  for  paving  with  brick  on  concrete  por- 
tions of  Bridge  and  Payne  St..  County  Rd..  Noyes  St..  Dodge 
Ave.,  Grant  St..  Brown,  Grev  and  Hartray  Ave.  and  Pioneer 
Rd.      (See  adv.) 

Wis..  Milwaukee  —  Citv  appropriated  $300,000  tor  Lake 
Shore    Drive    to    be   built    in    1916. 

Iowa.  Ames — Bids  will  soon  be  received  tor  approximately 
110  blocks  ot  paving.     J.  B.  Wickham.  City  Engr. 

Iowa.  Ft.  Madison — Citv  contemplates  18.000  sq.yd.  con- 
crete paving.  18.300  sq.yd.  brick  paving,  and  13.000  Un.ft. 
concrete    curb    and    gutter.      R.    J.    Lewis,    City    Engr. 

Iowa,  Greenfield — (Official) — Bids  will  be  received  by  H.  G. 
Spooner.  Town  Clk.,  until  7  p.m.,  Jan.  20.  for  about  25,000  yd. 
paving,  16,000  ft.  curbing  and  small  amount  of  storm-sewer 
work. 

Minn.,  AVIndom — County  contemplates  expenditure  ot  $30.- 
000  next  vear  tor  road  improvements.  D.  R.  Savage,  County 
Rd.  Engr. 

Kan.,  olathe — Bids  will  be  received  until  noon,  Dec.  27,  by 
G.  Z.  Erns.  Clk..  for  grading  and  macadamizing  hill  on  either 
side  of  Cedar  Creek. 

Neb.,  Omaha — Election  will  be  held  in  Douglas  County  Apr. 
18    to   vote    on    $2,000,000    bonds    tor   road    improvements. 

Mc  Chillieothe — Bids  will  soon  be  received  for  paving 
Calhoun  St.  from  Dickenson  to  Sunset  Ave.  J.  O.  Broaddus. 
City  Engr. 

Mo.,  Seymour — Bids  will  be  received  until  Jan.  5  by  Sey- 
mour Special  Road  District  for  improving  roads.  Estimated 
cost,    $30,000. 

Mo..  ^Vaverly — Citizens  of  Waverly  Special  Road  District 
voted    $49,000    bonds   for   rock    road. 

/Vrk..  Harrishurg — Plans  being  prepared  by  Morgan  Engi- 
neering Co.,  Memphis,  Tenn.,  for  seven-mile  macadam  road  for 
Poinsett  County. 

Tex.,  Athens — Commissioners  of  Henderson  County  con.- 
template  election  to  vote  on  $100,000  bonds  for  road  con- 
struction. 

Tex.,  Bastroi) — Bastrop  County  Road  District  No.  2  will 
issue    $50,000    bonds    for    road    construction. 

Tex.,  BIk  Sandy — Citizens  voted  $75,000  bonds  for  roads. 

Tex.,  F'rederlefcsbure — Citizens  of  Gillespie  County  de- 
feated $300,000  bonds  for  roads.     Noted  Oct.  21. 

Tex.,  Gilmer — Bonds  for  $75,000  voted  by  citizens  tor  roads 
in  Upshur  Count.v.  Justice  Precinct  No.  7.     Noted  Nov.   25. 

Tex.,  Goninles — Election  will  be  held  Feb.  5  to  vote  on 
$75,000  bonds  for  roads  In  Gonzales  County,  Road  District 
No.  2. 

Okla.,  Mounds — Election  will  be  held  Dec.  2S  to  vote  on 
$100,000   bonds   for    road   construction. 

Idaho.  Boise — S.  M.  Booth.  State  Highway  Engr..  preparing 
plans  for  135  mi.  of  State-Aid  highways. 


388 


ENGINEEEING     NEWS 


Vol.  74,  No.  26 


Iilnho,  Wnllac* — Commi.ssioners  of  Kootenai  County  have 
affieed  to  contribute  $15,000  toward  proposed  boulevard 
through  Fourth  of  July  Canon  to  connect  national  highway 
through  Wallace  and  Coeur  d'AIene  with  Apple  Way  leading 
to  Spokane.     Estimated  cost.  $45,000.      Noted  Nov.   4. 

Wniih.,  ChehnliJi — Preliminary  surveys  made  by  Lewis 
County  for  hard  surfacing  pavement  to  be  built  next  year. 

^VnHh.,  Everett — Election  will  be  held  Dec.  28  to  vote  on 
bonds  for  road  work  in  Snohomish  County. 

WaNh..  Pomeroy — -City  Council  plans  to  pave  two  principal 
streeets  of  city. 

Ore.,  GreHham— Commissioners  of  Multomah  County  con- 
template appropriation  of  $50,000  for  hard  surface  highway 
from   Gresham   to   Fairview. 

Ore.,  Hooil  River — Appropriation  of  $60,000  made  by  County 
Court  for  road  work  in  lOlfi. 

Ore.,  MnrMhlleld — Citizens  of  McKinley  Road  District  plan 
to  raise  $19,600  for  road  work. 

Ore..  The  Dniles — Bids  will  be  received  by  County  Court 
until  Jan.  6  for  constructing  two  roads. 

Que..  MontrenI — Bids  will  be  received  until  noon.  Dec.  27, 
bv  Board  of  Commissioners,  Citv  Hall,  for  furnishing  and 
delivering  70.000  lin.ft.  straight  curbstone,  3,500  lin.ft.  circu- 
lar curbstone,  15,000  lin.ft.  straight  granite  curb  and  750 
lin.ft.   circular  granite  curb. 

Ont.,  Ottan-n — City  Council  authorized  widening  of  Rose- 
mont  Ave.     Estimated  cost,   $18,111. 

Ont.,  Ottawa — City  Council  authorized  expenditure  of  $77,- 
660  for  paving  portion  of  Rideau  St.  with  wood  block  and 
asphalt  and  wood-block   pavement.      F.   C.   Askwith,   Engr. 

llillj^  In  and  ContractH   An'arded 

MasN..  Gloucester — Contract  for  road  construction  award- 
ed by  State  Highway  Commission,  Boston,  to  T.  A.  MOTNI- 
HAN,    South    Hamilton,    at    $30,423. 

MaNR.,  !Vew  Braintree — State  Highway  Commission,  Boston, 
awarded  contract  for  road  construction  to  COLUMBUS  CON- 
STRUCTION  CO.,    16   Foster   St.,    Boston,    at    $7,790. 

N.  Y..  Buffalo — GERMAN  ROCK  ASPH.\LT  AND  CEMENT 
CO.,  D.  S.  Morgan  Bldg..  Buffalo,  at  $13,140,  awarded  contract 
for  paving  Peckham  St.     Noted  Nov.  4. 

N.  Y„  New  York — (Borough  of  Manhattan) — (Official)  — 
Contract  for  regulating  and  repaying  ir.lst  St.  from  west  side 
of  Seventh  Ave.  to  east  side  of  McCombs  PI.  awarded  to 
UVALDE  ASPHALT  PAVING  CO.,  New  York,  at  $4,329.  Noted 
Dec.  2  and  9. 

N.  Y..  Y'onkera — HANNIFAN  CO.,  at  $8,498,  awarded  con- 
tract for  improving  Ellsworth  Ave.  and  at  $6,297,  for  Amber- 
son   Ave. 

ST.  J.,  Bayonne — Contract  for  improving  Avenue  A  awarded 
to  ILLINOIS  SURETY  CO.,  170  Broadway,  New  York,  N.  Y., 
at    $6,668. 

N.  J..  Haekensaek — FRANKLIN  VAN  RODEN,  East  Ruth- 
erford, at  $lS,5fi0.  awarded  contract  for  improving  Meadow 
Rd.  and  Rutherford  Ave. 

^V.  Va..  Charleston — W.  D.  WEAVER,  Charleston,  at  $33,- 
237,  awarded  contract  for  1%  miles  of  road,  from  Porter's 
Hollow  to  Kanawha  City,  by  Commissioners  of  Kanawha 
County. 

N.  C,  W'estfleld — C.  C.  JORD.^N  awarded  contract  for  road 
construction  in  Westfield  Township.  About  $30,000  available 
for  road  work. 

Fla..  Arcadia — Contract  for  36  miles  of  road  awarded  to  J. 
W.  PARR,  Wauchula,  at  $42,806,  by  Commissioners  of  De  Soto 
County. 

Ala„  Bay  MInette — L.  C.  ROLLINSON,  Montgomery,  at 
$5,774,  awarded  contract  for  first  section  of  road  from  Point 
Clear  to  Fairhope;  Abraham  Bros.  &  Giddens,  Montgomery,  at 
$15,077,  submitted  lowest  bid  for  second  section.     Noted  Dec.  2. 

MlsSn  Edwards — Contract  for  6%  miles  of  gravel  road 
awarded  to  HINDS  COUNTY  HIGHWAY  CONSTRUCTION  CO., 
Clinton,  and  T.  JACKSON,  Clinton.  Noted  Aug.  19  and  Nov.  IS. 

MIms„  Kosciusko — Contract  for  39  miles  of  sand  clay  and 
two  miles  of  gravel  roads  awarded  to  F.  V.  HARVEY  &  CO., 
Memphis,    Tenn.,    at    $38,008.      Noted    Oct.    28. 

Tenn.,  Mary>Hle — Contract  for  three  miles  of  road  in  Blount 
County  awarded  to  OLIVE  &  HILL,  Knoxville. 

Ky.,  Murray — C.  D.  McQUARRY.  Adams,  Tenn.,  at  $7,460, 
awarded  contract  for  first  two  miles  of  highway  from  Pine 
Bluff    on    Tennessee    River    toward    Murray. 

Ohio,  Washington — (Official) — Contract  for  improving  a 
number  of  streets  awarded  to  GEORGE  H.  HEFPNER  &  SON, 
Celina,  at  $1.80  per  sq.yd.      Noted  Dec.   9. 

Intl.,  nraill— PFIZEXMAYER  CONSTRUCTION  CO.,  Terre 
Haute,  at  $1.17  and  $1.35  per  sq.yd.  respectively,  awarded 
contract   for   paving  Blaine  and  Alabama   St.   with   brick. 

Mo..  East  St.  I^ouis— (Official) — Meyer  &  Thomas,  at  $21,227, 
submitted  lowest  bid  for  paving  Broadway  from  Third  St.  to 
St.  Clair  Rd.     Noted  Oct.  7. 

Minn..  Wne  City — (Official) — Contract  for  Elwell  Rd. 
awarded  to  C.  J.  PEARSON  &  CO.,  Sandstone,  Minn.,  at  $48.- 
042.      Noted    Dec.    9. 

Kan.,  Newton — Contract  for  paving  about  two  miles  on 
North  and  South  Main  St.  awarded  to  A.  JAICKS  CONSTRUC- 
TION CO..  American  Bank   Bldg.,   Kansas  City,   Mo. 

Mo.,  Kansas  City — Contract  for  paving  17th  and  Belleview 
St.  awarded  to  A.  JAICKS  CONSTRUCTION  CO.,  American 
Bank  Bldg.,  Kan.sas  City,  at   $5,4.''i0  and   $4,633,  respectively. 

Mo.,  AVarrenshnrg — Contract  for  paving  a  number  of  streets 
with  brick  awarded  to  J.  W.  MENEFEE,  Sedalia,  Mo.,  at  $1.56 
per  yd. 

Tex.,  Houston — Horton  &  Horton,  at  $7,905,  submitted  low- 
est bid   for   paving  a   number  of  streets  of  city. 


Tex.,  San  Antonio — TEXAS  BITULITHIC  CO.  awarded  con- 
tract for  paving  River  Ave.  with  bitulithic. 

Cole  Del  Porte — Contracts  for  eight  miles  of  State  Pri- 
mary Rd.  No.  60  awarded  to  J.  E.  SHEEHAN,  Larkspur,  at 
$9,6S5,  for  Section  1,  and  LOGAN  &  WEST,  Pagosa  Springs, 
at  $8,460,   for   Section   2.     Noted   Dec.   2. 

N.  M.,  Roswell — Cleveland-Trinidad  Co.,  Cleveland,  Ohio,  at 
$1.50  per  sq.yd.,  submitted  lowest  bid  for  paving  Fifth  St. 
from  Garden    to   Pennsylvania   Ave. 

Wash.,  Bellineham — Independent  Asphalt  Paving  Co.,  at 
$5,062.  submitted   lowest   bid  for  improving  Kentucky   St. 

Wash.,  Bellinghani — K.  Sauset,  at  $6,321,  submitted  lowest 
bid  for  improving  West  Holly  St.  with  brick  with  asphalt 
covering;  J.  M.  Riddle,  at  $5,790,  with  brick  without  asphalt 
covering. 

^Vash.,  North  Yakima — CASCADE  CONSTRUCTION  CO.. 
Seattle,  at  $4,935,  submitted  lowest  bid  for  Permanent  High- 
way No.   17.     Noted  Dec.  16. 

Wash.,  Seattle — Contract  for  paving  Hamlin  St.  awarded 
to  P.   J.   McHUGH,   Seattle,   at   $15,926. 

Wash.,  Seattle — L.  COLLUCCIO,  1642  Lane  St.,  Seattle,  at 
$6,352,  awarded  contract  for  grading  28th  Ave.,  N.  E. 

Wash.,  Seattle — CITY  CONTRACTING  CO.,  1319  21st  Ave.. 
S.,  Seattle,  at  $27,115,  awarded  contract  for  paving  Western 
Ave. 

Ore.,  Portland — Contract  for  paving  Union  Ave.  from  Bry- 
ant St.  to  Columbia  Blvd.  awarded  to  OREGON  INDEPEND- 
ENT CO.,  at  $29,950. 

Ore.,  Portland — Contract  for  paving  East  28th  St.  and 
Francis  Ave.  District  in  Kenilworth  awarded  to  OREGON 
HASSAM  PAVING  CO.,  at  $41,366. 

Calif.,  El  Centro — (Offlcial)Bids  were  received  Dec.  6  by 
State  Highway  Commission,  Sacramento,  for  12  miles  of  con- 
crete highway  between  Dixieland  and  El  Centro  as  follows: 
Fred  Hoffman.  Long  Beach,  $72,089;  Doran.  Armstrong  & 
Daley,  San  Diego,  $83,099;  Mesmer  &  Rice,  Los  Angeles,  $87,- 
512.     Noted  Nov.   25. 

Calif.,  Ontario — Contract  for  paving  A  St.  and  Bon  View 
Ave.  awarded  to  J.  L.   FRAZER,  Long  Beach,   at   $21,634. 

Calif.,  Richmond — Contract  for  iinproving  a  number  of 
streets  awarded  to  MUNICIPAL  IMPROVEMENT  CO.,  803  Mac- 
donald  Ave.,  Richmond,  at  $7,006. 

Calif.,  Salinas — Contract  for  Castroville-Monterey  Rd. 
awarded   to  GRANITE   ROCK  CO.   at   $38,542. 

Calif,,  San  Frnneisco — Contract  for  improving  24th  Ave. 
awarded  to  OWEN  McHUGH  at   $9,979. 

INDISTRI.VI.   AVORKS 
Proposed    "Work 

Maine,  Water»-llle — J.  E.  McCormick  &  Son  leased  property 
at  Waterville  and  will  build  two-story,  40xl50-ft.  warehouse. 
Estimated   cost,    $12,000. 

Mass.,  Boston — (Allston) — Plans  being  prepared  for  auto- 
mobile warehouse  on  Commonwealth  Ave.  for  George  Crrow. 
Estimated    cost,    $150,000. 

Mass..  Maiden — H.  H.  Kellev  Co.,  230  Purchase  St.,  Boston, 
will  build  two-story,  40xl20-ft.  factory.  McNaughton  &  Rob- 
inson,   101    Tremont   St.,    Boston,    Arch. 

Mass.,  AVorcester — Plans  prepared  by  E.  T.  Chapin,  Arch., 
for  three-story,  60xl00-ft.  addition  to  plant  of  New  England 
Corset   Co. 

R.  I..  Providence — Terminal  Warehouse  Co.  will  build  one- 
story,    100x300-ft.    addition    to   warehouse    on   Aliens   Ave. 

Conn.,  Putnam — Manhasset  Manufacturing  Co.  will  build 
two-story,  120xlS0-ft.  addition  to  plant  on  Canal  St. 

N.  Y..  Bath — Borden  Condensed  Milk  Co.  will  establish 
plant  at  Bath.     Estimated  cost  from  $20,000  to  $25,000. 

N.  J.,  Elizabethport — (Elizabeth  post  office) — Bids  will 
soon  be  received  for  two-story  machine  shop  for  S.  L.  Moore 
Son  Corporation.  Estimated  cost,  $160,000.  Ring,  Cleaves, 
Graham  Co.,  280  North  Broad  St.,  Elizabeth,  Arch. 

N.  J„  Trenton — Plans  prepared  for  three-story,  200x350-ft. 
addition  to  plant  of  Ajax-Grieb  Rubber  Co.  Samuel  M.  Green 
Co.,   Arch.     Noted   Sept.   30. 

Penn,,  Coatesville — Midvale  Steel  and  Ordnance  Co.  will 
construct  additions  to  its  plant.     Estimated  cost,   $6,000,000. 

Penn.,  New  Galilee — Beaver  Clay  Co.,  Beaver,  will  build 
plant.     Estimated  cost,  $100,000.     Mitchel  Baker,  Beaver,  Engr. 

Penn.,  Philadelphia — Belmont  Iron  Works  plans  92xlOS-ft. 
hammer  shop  at  Milnor  and  Bleight  St.  Estimated  cost, 
$10,000. 

Penn.,  Philadelphia — Bids  will  soon  be  received  for  three- 
or  four-storv  mill  and  power  house  at  Reed,  Dickinson,  25th 
and  26th  St."  for  S.  B.  &  B.  W.  Fleisher,  Eighth  and  Chestnut 
St.  William  Steel  &  Sons  Co.,  1600  Arch  St.,  Philadelphia, 
Arch.     Noted  Dec.   9. 

Penn.,  Westfleld — Preliminary  plans  being  prepared  by 
Pierce  &  Bickford,  Arch.,  118  Lake  St.,  Elmira,  N.  Y.,  for  two- 
story,  50x200-ft.  welt  house  for  Everly  Tannery.  Estimated 
cost,    $30,000. 

D.  C.  ■Washington — Plans  being  prepared  for  two-story, 
55xl45-tt.  garage  for  Thomas  W.  .Smith.  Estimated  cost, 
$30,000. 

Va.,  Ijynchhure — Lynchburg  Diamond  Ice  Co.  will  build 
warehouse.     G.   A.   Barnett,  Mgr. 

Va.,  Norfolk — S.  D.  Scott  &  Co.  will  rebuild  grain  elevator 
recently   destroyed   by   fire. 

Va.,  Norfolk — Plans  being  prepared  by  B.  F.  Mitchell, 
Norfolk,  for  three-story,  12Sxl66-ft.  warehouse  on  Dunmore 
St.    for    Southgate    Terminal    Corporation. 

W.  Va.,  Wheeling — Wheeling  Steel  and  Iron  Co.  contem- 
plates combination  sheet  and  bar  mill.  Estimated  cost,  $200,- 
000.     I.   M.   Scott,   Pres.,  Jlain   and   South   St.,   Wheeling. 

S.  C,  Woortruff — Woodruff  Cotton  Mills  will  build  four- 
story,  80xl24-ft.  addition  to  plant. 
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Mnrtins     Ferry — La      Belle     Box     Co.      contemplates 
-story     box     factory.       Estimated     cost,     $25,000. 


Fin.,  JnrkMonvlllr — EaRlc  Film  Manufacturing  and  Pro- 
ducniK  Co.  will  build  plant  at  Jacltsonvllle.  M.  F.  Kellt, 
Supt.   local   plant. 

Fin.,  Mlnml— Cooperative  lee  and  Cold  Storage  Co.  will  build 
cold-storage   plant. 

>     iU''"^'^}*!\*'?r^T^.^^^V^^y   Exploslvi's   and   Supply   Co.    will 
build   50xl20-ft.    plant.     Amos   H.   Norris,   Mgr. 

Tenn..  llrlHtol— G.  L.  Archeuline  will  build  abattoir.  Esti- 
mated   cost,    $60,000. 

Teiiii.,  llrlHtol — Bristol  Grocery  Co.  will  erect  building  at 
Bristol.      Kstiinatcd    cost,    $50,000. 

Tenn.,  riiiittnnoogn — Cameron  &  Barr  Co.  contemplates 
bakery.      F.stimated    cost,    $55,000. 

Ohio,  Celinn — (Official) — Bids  will  be  received  until  Jan  3 
for  addition  to  plant  of  Mersman  Bros.  &  Brandt.  Estimated 
cost.  $15,000.      Noted   Dec.    2. 

Ohio,  Clevelanil —  Abbott  Realty  Co..  5G0G  Euclid  Ave.. 
build  factory  and  office  building  at  East  61st 
.Vvc.      Estini.-ited  cost,  $100,000. 

Ohio,  Cleveland — Preliminary  plans  being  prepared  for  two- 
story  factory  for  Cleveland  Galvanizing  Works.  W.  J.  Carter, 
1423    Illuminating    Bklg..    Cleveland,    Arch. 

Ohio,  Cleveland — Sheriff  Street  Market  and  Cold  Storage 
Co.  plans  to  build  cold-storage  plant.     Estimated  cost,  $500,000. 

Ohio,  Colllnvvood — Plans  being  prepared  for  one-story,  75x 
225-ft.  and  75xl00-ft.  forging  plant  for  Horsburgh  Forging 
Co. 

Ohio,  Martin.s  Ferry — It  is  reported  that  American  Seam- 
less Tube  Co.,  Inc.,  will  build  plant.  Estimated  cost,  $2,000,- 
000. 

Ohio, 

building 

Martin  L.   Maxwell,   Mg: 

Ohio,  Toledo — Toledo  Furnace  Co.  plans  blast  furnace  and 
steel  plant.      Estimated  cost,   $5,000,000. 

Ind.,  Rnshville — National  Serum  Co.  purchased  site  at 
Rushville  and  will  build  plant.     Estimated  cost,   $100,000. 

Mieh„  Kalnninzoo — Riverview  Coated  Paper  Co.  will  build 
plant.      Estimated    cost,    $400,000. 

m.,  Cliicnjiro — Plans  being  prepared  for  four-storv  factory 
for  American  Ever  Ready  Works.  S.  Scott  Joy,  1118  West  35th 
St..   Chicago,   Arch. 

ni.,  CliicnKo — Plans  being  prepared  by  S.  Scott  Joy,  Arch., 
1118  West  35th  St.,  Chicago,  for  four-story  factory  for  Cen- 
tral Bag  Manufacturing  Co.,  1545  West  35th  St. 

III.,  IVorth  Chlcaeo — Pfanstiehl  Electric  Laboratory  con- 
templates building  two-story,  35xl30-ft.  factory.  Carl  Pfan- 
stiehl, Pres. 

111.,  AVatertovvn — Bids  will  be  received  until  3  p.m.,  Dec. 
27,  by  Frank  D.  Whipp,  Fiscal  Superv.  Bd.  of  Administration, 
for  addition  to  l.iundry  of  AVatertown  State  Hospital. 

"Wis.,  De  Pere — Bids  will  be  received  in  spring  for  two- 
story,    60xl06-ft.    factory    for   Western    Steel    and    Iron    Works. 

Wis.,  Madison — Preliminary  plans  being  prepared  for  plant 
for  French  Battery  and  Carbon  Co.     J.  B.   Ramsey,    Pres. 

Wis.,  Manifovvoo — Plans  being  prepared  for  three-story. 
€0xS0-ft.  warehouse  for  J.  F.  Kapple  &  Co.,  South  15th  St. 
Juul   &   Sixta,   107    North   Eighth   St..   Manitowoc.   Arch. 

Wis.,  Milivaukee — Plans  being  prepared  by  F.  W.  Andree, 
Arch.,  77  Cawker  P.ldg..  Milwaukee,  for  four-story,  75xl50-ft. 
manufacturing  building   for  Wallace  Realty  Co. 

W'is.,  New  Riohnionil — Bids  will  be  received  about  Dec.  27 
by  Gardner  &  Linberg.  Arch.,  140  South  Dearborn  St.,  Chicago, 
111.,  for  three-story,  S0xl20-ft.  reinforced-concrete  packing 
plant  for  Inter-Countv  Cooperative  Packing  Co.  Estimated 
cost,   $100,000.     Noted  Nov.   11. 

Wis.,  Oshkosh — (Official) — Bids  will  soon  be  received  for 
two-story.  40xS0-ft.  factory  for  Carver  Ice  Cream  Co.,  714 
South  Main  St.  Fluor  Bro"s.  Construction  Co..  511  State  St., 
Arch.     Estimated  cost,  $15,000.     Noted  Dec.   16. 

\%'is.,  Sheltoyean — Gutsch  Brewing  Co.  -will  rebuild  brewery 
recently  destroyed  by  fire.     Estimated  cost,  $20,000. 

Iowa,  Cre.ston — It  is  reported  that  Charles  B.  Elliot,  local 
agent  for  Ford  Motor  Co.  plans  two-storv  brick  garage  at 
W^est  Mills  and  Maple  St.     Estimated  cost.  $15,000. 

Iowa,  ne.s  Moines — Marks  Hat  Co.  will  build  two-story,  44x 
150-ft.  addition  to  factory  at  213  Third  St.  Estimated  cost, 
$20,000. 

Minn.,  Hopkins — Plans  prepared  for  one-story,  100x290-ft. 
plant  for  American  Improved  Seat  Co.  Haugen  &  Newstrom, 
Iron  Exchange  Bldg..  Minneapolis,  Arch.     Noted  Oct.  14. 

Minn.,  Mnnkota — Plans  prepared  for  two-story,  G6xl30-ft. 
factory  for  Hugo  Shirt  Co.     Estimated  cost,   $18,000. 

Minn.,  St.  Paul — American  Can  Co.,  747  North  Prior  Ave., 
will  build  addition  to  plant  in  Midway  District.  Estimated 
cost,    $100,000. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  about  Jan. 
10  by  C.  H.  Johnson,  Arch..  715  Capital  Bank  Bldg..  St.  Paul, 
for  three-story,  100xl50-ft.  plant  for  Brown,  Blodgett  & 
Sperry  Co.     Noted  Dec.  9. 

Minn.,  St.  Paul — Chevrolet  Motor  Car  Co.,  Flint,  Mich.,  will 
build  assembling  plant  at  St.   Paul.      Estimated  cost,   $300,000. 

Minn.,  St.  Paul — Lead  Coating  Manufacturing  Co.,  sub- 
sidiary of  Brown  Sheet  Iron  and  Steel  Co.,  will  build  plant  at 
Berry"  and    Pearl    St.      Estimated    cost,    $100,000. 

Minn.,  St.  Paul — F.  G.  Leslie  Paper  Co.  will  erect  building 
at    248    East   Fourth   St.      Estimated   cost,    $250,000. 

Kan.,  Augusta — It  is  reported  that  Wichita  Ice  and  Cold 
Storage  Co.  will  build  ice  plant  and  cold-storage  house.  Esti- 
mated cost,   $12,000. 

ic — Plans    being    prepared    for    ice    plant    for 
503   Finance   Bldg.,  Kansas  City. 


Kan.,  Overland  I'nrk — .Swanson  St.  Joseph  Plow  Manu- 
facturing Co.  will  build  factory.  Rstlmntod  cost,  $15,000.  H 
S.  Swanson,    Pres. 

\Vyo.,  i.owell— Big  Horn  Basin  Sugar  Co..  branch  of  Great 
Western  Sugar  Co.,  Denver.  Colo.,  will  build  factory  at  Lowell. 

Mont.,  I.lvlnKNton — Charles  (Jarnlcr.  Sr.,  contemplates 
building    cigar    factory. 

Mo.,  St.  Louis— Plans  being  prepared  by  T.  P.  Barnett  Co., 
Central  National  Bank  Bldg.,  St.  Louis,  Arch.,  for  tcn-atory 
factory   for   Blanlon   Co. 


M<| 


St. 


-(Official) — Bids    will    be    received    until    Jan. 
factory   for  T.   B.   Burnett   &   Co.      Estimated 


T„„i„„„;       .,r  !'~;r'.'''L"""^    •'"S"    ^''-    purchased    site    at    St. 
Louis,   and   will    build   four-story    plant. 

Tex,,    Abilene — See    item    under    "Buildings." 
.      Tex.,  lienumont — Plans  being  prepared  for  two-story  build- 
ing at  Park  and  Washington  St..  for  Phclan-Josey  Grocery  Co 
Estimated   cost,   $40,000. 

Tex.,  Dnllns 
10  for  mattres! 
cost,  $65,000.     Noted  De'c. 

Tex.,  Dallas— Plerce-Fordycc  Oil  Association  will  build 
warehouse.      Estimated    cost.    $38,000. 

Tex.,  El  Paso— Perry-Klrkpatrlck  Co.  will  erect  warehouse. 

Estimated    cost,    $18,000. 

^r.  T^^-l   •■'*■    Worth— John    B.    Lanerl    will    build    two-story, 
SJ^II*!."^''    warehouse   on   East   Elizabeth   St.     Estimated   cost. 

$14,000. 

Tex.,  I.nredo — North  Laredo  Packing  Co.  plans  to  build 
cold-storage    and    pre-cooling    plant. 

Tex.,  Tyler — Tyler  Ice  Co.  plans  two-story.  38xll2-ft.  brick 
and  concrete  factory. 

Tex.,  Wnxahaehie — Waxahachle  Cotton  Mill  will  build  two- 
story,  57xl50-ft.  addition  to  factory. 

Okln.,   Altus — It    is   reported   that    Interstate   Compress   Co 
t'build   its   plant   recently   destroyed   by   Are.      Estimated 

.      Okla.,    Tulsa — Right    Way    Laundry    will     build     laundry. 
Estimated   cost,   $10,000. 

Colo.,  Buena  Vista — (Official) — Bids  will  be  received  until 
Jan.  30  for  smelting  and  cyanide  plant  for  National  Manufac- 
turing and  Constructing  Co.  Estimated  cost,  $150,000.  Noted 
Dec.  2. 

Colo.,  Pueblo — Weaver  Investment  Co.  will  build  garage  on 
Ninth   St.      Estimated   cost.   $25,000.      R.   J.  Weaver.   Pres. 

Idaho,  Filer — Volger  Seed  Co.,  Salt  Lake  City.  Utah,  pur- 
chased   site    at    Filer    and    will    build    warehouse    and    grain 

elevator. 

Utah,   nrigham — Utah-Idaho   Sugar  Co.   will   build   factory. 

Estimated   cost,    $1,000,000. 

Wash.,  Spokane — Plans  prepared  for  five-storv,  100x1 50-ft. 
warehouse   for  E.   H.    Stanton   Co.      Estimated   cost,    $100,000. 

Wash.,  Spokane — Reported  that  Western  Soap  Co.  plans  to 
enlarge   factory.      Estimated   cost,    $20,000. 


Or 


41bany — Plans  prepared  for  mill  for  Thomas  Pulp  and 
).     Estimated  cost,   $750,000.     Noted  Oct.   7. 


Pape 

Ore.,   Oregon    CItj 

dition   to   mill.      Esti 
Pres. 


— Hawley   Pulp  and   Paper  Co.   plans   ad- 
lated    cost,    $500,000.      W.    P.    Hawley.    Sr.. 

Calif„  San  Franeiseo — Ford  Motor  Co.  will  build  flve-story 
reinforced-concrete  addition  to  assembling  plant  at  21st  and 
Harrison  St.     J.  B.  Lund,  Mgr. 

Ont..  Hamilton — Canadian  Cartridge  Co..  Ltd.,  will  enlarge 
'  '-  —  -"  equipment.     Estimated  cost,  $500,000. 


Ont.,  Toronto — W.  H.  Harris  will  build  warehouse  on  Rich- 
mond St.      Estimated  cost,   $18,000. 

B.  C,  Port  Moody — Plans  being  prepared  for  steel  plant 
for  Port  Moody  Steel  Works.  Ltd.     Noted  Nov.  28. 


Bids  In   and    Contraets  .Vwarded 


Mb 


9.,  Everett — Broad  Gauge  Iron  Works,  77  Portland  St.. 
Boston,  awarded  contract  for  factory  at  Everett  to  CLARK  & 
LEE,  201  Devonshire  St.,  Boston.     Estimated  cost,  $12,000. 

Mass.,    Worcester — Contract    awarded    to    E.    J.    CROSS    CO 
.?2    Foster    St..    Worcester,    for    four-storv,    63xl06-ft.    concrete 
mill   for  Worcester  Woolen   Co.      Noted   Nov.    18. 

R.  I.,  AVoonsoeket — Contract  for  four-storv.  120x27S-ft  ad- 
dition to  Nyanaza  Mills,  two-storv,  100xl30-ft.  picker  room 
and  four-story.  fiSxlOO-ft.  store  room  awarded  to  TORRING- 
TON  BUILDING   CO.,   Torrington,   Conn. 

Conn.,  Stamford — (Official) — Contract  for  rolling  mill  on 
Fairfield  Ave.  for  American  Cupro  Nickel  Co.  awarded  to  S.  A 
GREGORY.  Stamford.     Estimated  cost,  $20,000.     Noted  Dec.  16. 

IV.  Y..  Buffalo — Contract  awarded  to  SCHAFP  CO.,  Mutual 
Life  Bldg..  Buffalo,  for  garage  for  Charles  M.  Peabody,  588 
Main    St.      Estimated    cost,    $20,000.      Noted    Dec.    16. 

N.  Y.,  Rochester — Best  Yet  Laundry  Co.  awarded  con- 
tract for  two-story,  55xl3S-ft.  laundry  to  J.  L.  STEWART,  126 
North    Water   St.,    Rochester. 

X.  Y.,  Rochester — Contract  for  one-story,  16Sx264-ft.  fac- 
tory for  North  East  Eltctric  Co.  awarded  to  A.  LINK,  654 
South  Ave..   Rochester.      Estimated   cost,   $20,000. 

ST.  Y.,  Rochester — Rochester  Motor  Co.  awarded  contract 
for  one-story.  62xl50-ft.  plant  to  DUNNING  &  SCOTT,  53 
Ardmore   St.,  Rochester.     Estimated   cost.   $10,000. 

\".  Y.,  Syracuse — Contract  awarded  to  D.  W.  NICHOLSON, 
514  Turtle  St..  Syracuse,  for  70xl40-ft.  plant  for  Crucible  Steel 
Co.   of  America.     Estimated   cost,   $15,000. 

IV.  Y.,  Syracuse — Syracuse  Malleable  Iron  Works  awarded 
contracts  for  one-story.  110xl50-ft.  foundry  to  WILLIAMS 
BRIDGE  CO.,  for  structural  steel  and  iron  and  to  DAWSON 
BROS.,   for  masonry. 


390 


E  N  (;  T  N  E  E  R  I  N  G     NEWS 


Vol.  74,  No.  26 


\.  J..  Newark — Contract  for  bottling  plant  on  Waverly 
Ave  for  Seller  Bros..  Inc..  awarded  to  WILLIAM  G.  SHAR- 
WKLL  &   CO..  at   $29.<)r)0. 

Penu..  Berwyn — Contract  for  ice-.storaBe  building  for  Bryn 
Mawr  Ice  Manufacturins  Co..  Bryn  Mawr.  Philadelphia,  award- 
ed to  HKRMAN  VOICHT,   Philadelphia. 

Penn..  Plilliidelpliia — Contract  for  one-story,  60x550-ft.  ma- 
chine shop  for  Midvale  Steel  Co.  awarded  to  BARCLAY  WHITE 
CO.,    Perry    Bldg..    Philadelphia. 

Pfnn.,  Pltiliidplpliin — General  contract  for  four-story,  54x 
192-ft.  factory  for  Schaum  &  Uhlinger,  Inc..  awarded  to  WIL- 
LIAM STEICLE  &  SONS  CO.,  1600  .Arch  St.,  Philadelphia.  Es- 
timated  cost,    J15,000. 

Penn..  Plillndelphia — Contract  awarded  to  A.  RAYMOND 
RAFF,  1G35  Thompson  St.,  Philadelphia,  tor  two-story,  50x100- 
ft.   foundry   for  Schneider-Bowman   Co. 

Penn..  Philadelphia — Contract  tor  seven-story  factory  at 
10th  and  Filbert  St.  tor  Samuel  .Sternberger  awarded  to 
P'REUND-SIEDENBACH  CO.,  Bulletin  Bldg.  Estimated  cost, 
$25,000. 

Penn..  Pottstown — Contract  for  two-story,  134xl70-ft.  plant 
for  .N'ational  Rubber  Co..  Pottstown.  awarded  to  JAMES  H. 
WELLS,  Heed  Bldg.,  Philadelphia.  Estimated  cost,  $100,000. 
Noted   Nov.    25. 

Penn..  South  Bethlehem — Bethlehem  Steel  Co.  awarded 
contract  for  concrete  work  for  addition  to  machine  shop  No.  2 
to  WILLIAM  STEELE  &  SONS  CO..  Arch  St.,  Philadelphia, 
at  about   $100,000.     Noted   Sept.   23. 

Del..  AVilmlnjarton^Contract  awarded  to  JOHN  E.  HEALY 
&  SON  for  two-storv,  50xl00-ft.  garage  for  L.  McKee.  Esti- 
mated  cost,   $20,000. 

D.  C  Washington — Contract  for  two-story,  33xl30-ft.  ga- 
rage for  John  H.  Schwarzmann  awarded  to  M.  A.  WELLER. 
814    14th    St.,    Wa.shington.      Estimated    cost,    $15,000. 

D.  r..  Washincton — Contract  for  two-story,  30x60-ft.  garage 
tor  R.  E.  Trimble  and  F.  M.  Clark  awarded  to  JAMES  C. 
MARSH.      Estimated   cost,   $10,000. 

D.  v.,  Washinsrton — Contract  for  one-story  garage  for  J.  H. 
Wurdemann  avi-arded  to  RICH.'VRDSOr*  &  BURGESS,  Wash- 
ington.    Estimated  cost,   $15,000. 

W'.  Va..  WheeHnB — Wheeling  Mold  and  Foundry  Co. 
awarded  contract  tor  two-story,  57xl40-ft.  addition  to  foundry 
to  R  R.  KITCHEN  CO.  Estimated  cost,  $10,000.  Noted 
Sept.   23. 

«a.,  Atlanta— Contract  awarded  to  SOUTHERN  FERRO 
CONCRETE  CO..  Atlanta,  for  ice-storage  house  and  shipping 
platform  at  Inman  Yards  for  Atlantic  Ice  and  Coal  Corporation. 
Estimated    cost.    $25,000. 

fia.,  Augusta — General  contract  awarded  to  O.  T.  BROWN, 
Augusta,  for  two-  and  three-story,  76xl46-ft.  bakery  for  H.  H. 
Claussen  Baking  Co.     Estimated  cost,  $40,000. 

Ky..  Lexington — Chesapeake  &  Ohio  Railway  awarded  con- 
tract to  COMBS  LUMBER  CO.,  Lexington,  for  roundhouse, 
storehouse,  ofBce  and  club  house  in  Netherland  Yards.  Esti- 
mated   cost,    $30,000. 

Ohio.  Colnmhus — Columbus  Bank  Note  Co.,  66  East  Gay  St., 
awarded  contract  for  two-story  reintorced-concrete  factory  at 
46  East  Spring  St.  to  C.  R.  CURRAN  CONSTRUCTION  CO. 
Estimated    cost,    $16,000. 

Ohio,  Norwood— Contract  awarded  to  FERRO  CONCRETE 
CONSTRUCTION  CO.,  Richmond  and  Harriet  St.,  Cincinnati, 
for  factory  tor  Ault  &  Wiborg.     Estimated  cost,  $75,000. 

Ohio,  ShadTSide — Addition  to  plant  of  Belmont  Casket  Co. 
will  be  built  "by  day  labor.  Estimated  cost,  $20,000.  Noted 
Dec.     16. 

Mich.,  Detroit — Detroit  Battery  Co.  awarded  masonry  con- 
tract for  three-story,  70x90-ft.  factory  to  P.  C.  SCHULTZ. 

Mich..  Detroit — Regan  &  Jones  Pie  Co.  awarded  contract 
for  one-storv  factory  on  Russell  St.  to  OVERLAND  CON- 
STRUCTION" CO.      Estimated    cost,    $14,000. 

III..  Chicago — Contract  for  five-story  factory  for  J.  N.  Eisen- 
drath  Co.  awarded  to  M.  R.-\UEN,  111  West  Washington  St., 
Chicago. 

III..  Chicago — Contract  for  one-story  garage  at  5016  Cot- 
tage Grove  .Ave.  for  Louis  Neroman  awarded  to  HENRY 
ERICSON.      Estimated    cost,    $18,000. 

III.,  Chicago — Contract  for  five-story  warehouse  at  2114 
Carroll  Ave.,  for  Vauglin  &  Bushnell  awarded  to  R.  SOL- 
LITT    &    SONS.      Estimated    cost,    $30,000. 

III..  Chicago — Contract  awarded  to  A.  T.  KRAMER  for  one- 
storv  factory  at  1515  Dayton  St.,  for  E.  H.  Wach.  Estimated 
costi  $35,000. 

III.,  Clearing — Wilson  &  Bennett  Manufacturing  Co. 
awarded  contract  for  two-story,  100x200-ft.  plant  to  PETER 
OLSON  CO.     Estimated   cost,   $55,000. 

III.,  North  Chicago — Contract  for  two  tanneries  for  Wilder- 
Manning  Co.  awarded  to  JOHN  H.  .SUTTER,  30  North  La  Salle 
St.,   North   Chicago. 

WIh.,  Racine — West  Side  Laundry  Co.  awarded  contracts 
for  laundrv  to  BONDGARD  &  CHRISTENSEN,  mason  and 
concrete,  and  ROBERTS  CO.,  cut  stone.  Estimated  cost,  $15,- 
000. 

lona.  Den  Moines — (Official) — Contract  tor  three-story.  45x 
160-ft.  warehouse  for  Farmers"  Cooperative  Products  Co. 
awarded  to  BENSON  &  MARXER.  Des  Moines.  Estimated  cost, 
$40,000.      Noted    Dec.    16. 

Minn..  Rochester— Contract  awarded  to  G.  SCHWARTZ  & 
CO.,  Rochester,  for  two-story,  74x95-tt.  garage  tor  Case  Auto 
Co.      Estimated    cost,    $20,000. 

Mo.,  Kansas  City — Nafziger  Baking  Co.  will  build  two-story, 
50x1 00-tt.  bakery  by  day  labor.  Estimated  cost,  $40,000.  Noted 
.Nov.    11. 

Mo..  St.  Louis — Contract  for  one-story,  78xl31-ft.  bottling 
shop  for  Griesedieck  Bros.  Brewing  Co.  awarded  to  J.  H. 
REMMERS.    2040   Russell    St.,   St.    Louis. 


Tex.,  Galveston — Contract  for  rebuilding  packing  plant  of 
Armour  &  Co.,  recently  destroyed  by  fire,  awarded  to  M.  L. 
MOODY  &  CO.,  Chattanooga,  Tenn.  Estimated  cost,  $60,000. 
Noted   Sept.    23. 

Okla.,  El  Reno — El  Reno  Mill  and  Elevator  Co.  awarded 
contract  tor  additions  to  plant  to  LEHRACK  CONTRACTING 
AND  ENGINEERING  CO.,  Kansas  City,  Mo.  Estimated  cost, 
$40,000. 

W'ash.,  Seattle — Bids  "were  received  Dec.  1  for  four-story 
addition  to  warehouse  on  Whatcom  Ave.  tor  Port  of  Seattle 
Commission  from  Kiehl  &  Whipple,  Central  Bldg.,  Seattle, 
$32,867;  Kiebnrtz  &  Smith,  $35,600;  Beers  Building  Co.,  $36,200. 
Noted   Nov.   IS. 

Calif.,  Colton— Contract  awarded  to  LEONARDT  &  PACK. 
H.  W.  Hellman  Bldg.,  Los  Angeles,  for  cold-storage  plant  and 
loading  platform  at  Colton  tor  Pacific  Fruit  Express  Co.  Es- 
timated cost,   $25,000. 

Calif.,  San  Francisco — Contract  for  three-story  tobacco 
factory  at  Fouith  and  Brannan  St.  tor  John  Bollman  Co. 
awarded  to  LANGE  &  BERGSTROM.  Sharon  Bldg.,  San  Fran- 
cisco,   at    $135,000. 

FEDERAL   GOVERNMENT  W'ORK 
Proposed    AVork 

R.  I.,  Newi»ort — Shelving.  Racks,  etc.  —  Bids  will  be  re- 
ceived bv  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington,  D.  C,  until  11  a.m.,  Jan.  8,  for 
metal  shelving,  portable  steel  racks,  steel  boxes,  etc.,  at 
naval   torpedo   station.   Newport,    R.   I. 

W.  A'a.,  Wheeling — Power  Houses — Bids  will  be  received  at 
U.  S.  Engineer  Office,  Wheeling  District.  Wheeling,  until  11 
a.m.,  Jan.  22.  tor  fireproof  power  houses  at  Dams  Nos.  16  and 
17,   Ohio   River.      (See  adv.) 

N.  C.  Shelby — Post  Office —  Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch..  Treasury  Dept..  Washington, 
D.  C,   until   3   p.m.,   Jan.   26,   tor  U.   S.   post   office   at  Shelby. 

Iowa,  Washington — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m.,  Jan.  28.  for  U.  S.  post  office  at 
Washington. 

Colo.,  Montro.se — Canal  Work — Bids  will  be  received  at 
office  of  U.  S.  Reclamation  Service,  Montrose,  until  4  p.m., 
Jan.  18,  for  about  SVs  mi.  of  Peach  Valley  Lateral,  Uncom- 
pahgre  Valley  Project,  vicinity  of  Austin.      (See  adv.) 

Wash.,  Ellensburg — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch..  Treasury  Dept.,  Wash- 
ington. D.  C.  until  3  p.m.,  Jan.  27,  tor  U.  S.  post  office  at 
Ellensburg. 


Bids  In 


and   Contracts  An^arded 


N,  Y.,  New  York — (Borough  of  Brooklyn) — Dredging — Con- 
tract tor  dredging  at  navy  yard  awarded  to  COASTWISE 
DREDGING  CO.,  Norfolk,  Va.,  at  25%c.  per  cu.yd.  Noted  Nov. 
18   and   Dec.    16. 

S.  C.  Charleston — Cranes — Contracts  for  shipbuildig  equip- 
ment at  Charleston  awarded  as  follows:  Cranes  to  McMYLER 
INTERSTATE  CO..  Bedford,  Ohio,  $23,490;  ways  to  SIMONS- 
MAYRANT  CO.,  Charleston,  $19,073.     Noted  Oct.  14  and  Nov.  25. 

Fla..  Pensacola — Paving — Contract  for  concrete  pavement 
at  navv  aeronautic  station,  Pensacola,  awarded  to  C.  H. 
TURNER  CO..  Pensacola,  at  $9,489.     Noted  Nov.   11  and  Dec.  9. 

Ky..  Louisville — Lock  Bridges — Milwaukee  Bridge  Co.,  1400 
34th  St.,  Milwaukee.  Wis.,  at  $23,717.  submitted  lowest  bid 
for  swing  bridge  over  locks  of  Louisville  and  Portland  Canal. 
Noted  Nov.   11. 

Mo.,  Molierly — Remodeling  Post  Office — Contract  for  re- 
modeling post  office  at  Moberlv  awarded  to  ORIGINAL  CAB- 
I.NET  CO.,  Evanston,  111.,  at  $31,450.    Noted  Sept.  23  and  Oct.  21. 

Tex..  El  Paso — Canal  Work — U.  S.  Reclamation  Service 
awarded  contracts  for  canal  work  as  follows:  TOOHEY  & 
JOHNSON.  Phcpnix.  Ariz.,  at  $23,000,  tor  approximately  162,000 
cu  vd.  of  i;i  I  th\voi  k  for  Leasburg  Canal  and  Piacache  Branch 
Canal-    H     i:     \V  II.I.T.^MS.    El    Paso,    at    $3,149,    for    earthwork 

on  San   i:ii7,.i 1   canal  near  Ysleta;   JOHN  MULLIGAN,  El 

Paso,  at  s_'.s:;s.  ii.i-  eaithwork  on  San  Elizaro  feed  canal. 
Noted    Oct.    -zs. 

Hawaii.  Pearl  Harbor — Buildings — J.  L.  YOUNG,  Honolulu, 
H.  T..  at  $26,100.  awarded  contract  for  power  house,  operating 
building  and  double  quarters  for  chief  operators  at  Naval 
Station,   Pearl   Harbor.     Noted  Nov.  4   and   11   and   Dec.   9. 

Hawaii,  Pearl  Harbor — Marine  Railway — Bids  were  re- 
ceived Dec  IS  for  marine  railway  at  naval  station.  Pearl 
Harbor,  (a)  structural  steel  ship  cradle  complete  with  rollers 
and  roller  frames  delivered  at  bidder's  plant,  (b)  same  deliv- 
ered at  Pearl  Harbor,  (c)  materials  tor  construction  of  engine 
house  delivered  at  bidder's  plant,  (d)  same  delivered  at  Pearl 
Harbor,  (e)  electrically '  driven  hoist,  wire  rope,  bilge  block 
chains,  etc..  delivered  at  bidder's  plant,  (t)  same  delivered  at 
Pearl  Harbor,  (g)  piling  and  concrete  work,  including  steel 
reinforcement  and  steel  roller  paths,  etc.,  (h)  erection  of  steel 
ship  cradle,  (i)  erection  of  house  for  hoist,  (j)  erection  of 
electrically  driven  hoist,  as  follows:  Spalding  Construction 
Co,  San  Francisco,  Calif.,  (a)  $24,337,  (b)  $30,446,  (c)  $3,334. 
(d)  $4,485,  (e)  $38,110.  (f)  $48,102,  (g)  $45,173.  (h)  $6,363,  (i) 
$1400,  (J)  $1,750;  Lenher  Engineering  Co.,  100  Broadway,  New- 
York  N  Y.,  (e)  $26,970;  United  States  Steel  Products  Co.,  30 
Church  St.,  New  York.  N.  Y..  (a)  $21,906.  (b)  $26,578,  (c) 
$3,000,    (d)    $3,680.     Noted  Oct.   21   and  Nov.   25. 

CANALS,    DITCHES — IRRIGATION 

Proposed    AA'ork 

Mass.,  Boston— Dredging— Bids  will  be  received  until  noon 
Dec.  27,  by  Directors  of  Port  of  Boston  tor  dredging  35,000 
cu.yd.    in   Neponset    River.      Noted    Oct.    7. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Dredging — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of 
Docks,  Pier  "A,"  Battery  PI.,  until  noon,  Dec.  29,  for  dredging 
slip  on  east  side  of  Pier  No.  21,  East  River,  Contract  No. 
1487. 
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Fla.,  New  Symrun — Drainage — Preliminary  surveys  being 
made  by  Isham  Kandolph  &  Co.,  Consult.  Engr.,  Jacksonville, 
for  draininK  about  4  3.000  acres  for  l^ake  Ashby  DralnaRe 
District.     Estimated  cost,  $S00,000.     Noted   Dec.  2. 

lown,  t'liiriudn — Ditcli — Bids  will  be  received  about  Feb 
1  by  C.  W.  Duke,  Audr.  of  I'age  County,  for  ditch  nve  miles 
long.      A.   S.    Can   Sandt,    Engr. 

lonn,  KmnietHbiirK — Drainage — Contracts  will  be  awarded 
in  March  for  drainage  ditch  for  Des  Moines  River  Valley 
Estimated  coat,  $105,000.  G.  R.  Campbell,  Emmetsburg,  Engr. 
Noted    Dec.    9. 

Minn.,  Wulkcr — Ditch — Contract  will  be  awarded  about 
Feb.  2  for  D.  L.  Frazier  Ditch.  Estimated  cost,  $29,000.  A.  W. 
Moulster,  Pine  River,  Engr. -in. -charge. 

Minn.,  Wlllmur — Ditch — Lake  Lillian  Judicial  Ditch  will 
be  60  miles  long.  Estimated  cost,  $143,ft34.  John  Norgaard, 
Granite  Falls,  Engr. 

Kan.,  Topekn — Ditch — Bids  will  soon  be  received  by  East 
Side  Drainage  District  for  drainage  ditch  in  Shungnunga 
Creek.     G.  E.  Burnam,  1202  East  Sixth  St.,  Topeka,  interested. 

Ark.,  Mnrlon — Canals — Plans  being  prepared  by  Willis  A. 
Ayres,  Memphis,  Tenn.,  for  canals  and  ditches  in  connection 
with  Arkansas   Drainage   Districts.     Estimated   cost,   $250,000. 

Tex.,  Alpine — Irrigation — Jackson  &  Harmond  will  build 
pumping    plant    and    irrigation    system. 

Tex.,  Ballineer — Irrigation — Anton  Mika  will  install  pump- 
ing plant  on  Colorado  River  and  construct  irrigation  system 
to  irrigate  150  acres. 

Tex.,  Mercedes — Irrigation — John  T.  Beamer  Co.,  Chicago, 
111.,  purchased  holdings  of  American  Rio  Grande  Land  and 
Irrigation  Co.  and  will  construct  pumping  plant  and  extend 
irrigation-canal    system.       Estimated    cost,    $3,000,000. 

Tex.,  San  Antonio — (Official) — Irrigation — Plans  i)repared 
for  reservoir  and  to  install  pumping  plant  to  irrigate  3,017 
acres  in  Leon  Springs  Valley,  Bexar  County,  for  Leon  Springs 
Irrigation  Co.     Noted  Nov.  25  under  Leon  Springs,  Tex. 

X.  M.,  Columbti!! — Irrigation — M.  L.  Barringer  will  install 
irrigation  pumping  pl.int. 

X.  M.,  Dexter — Irrigation — H.  W.  Goodner  plans  to  install 
irrigation    pumping    plant    at    Dexter. 

Idalio,  Caldn-ell — (Official) — Irrigation —  Citizens  defeated 
$27,000  bond  issue  in  Caldwell  Irrigation  District  for  repair- 
ing   and    enlarging    system.      Noted    Dec.    2. 

Ariz.,  AVnlnut  Grove — Dam — Plans  prepared  for  reinforced- 
concrete  dam  across  Hassavampa  River  to  irrigate  17,600  acres 
for  E.  Whitman,   Philadelphia.   Penn. 

Calif.,  Colusa — Irrigation — Blevins  Mallon  Ditch  Co.  applied 
to  State  Water  Commission  for  permit  to  appropriate  waters 
of  Sacramento  River  to  irrigate  al>out  2,000  acres  in  Colusa 
County. 

Calif,  Colusa — Irrigation — Cheney  Slough  Irrigation  Dis- 
trict plans  irrigation  in  Colusa  County.  B.  H.  Mitchell  in- 
terested. 

Calif.,  Paradi.se — Irrigation — Citizens  petitioned  Board  of 
Supervisors  for  organization  of  irrigation  district  to  build 
two  storage    reservoirs.      Estimated   cost,    $150,000. 

Bids  In  and   Contracts  Awarded 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — (Official)  — 
Dredging — P.  Sanford  Ross.  Inc..  277  Wasliington  St..  Jersey 
Citv,  N.  J.,  at  $0.30  per  cu.vd.,  suljmitted  only  l)id  for  dredging 
North  River  from  103  to  109th  St.,  33,000  cu.yd.     Noted  Dec.   9. 

Ind.,  Ridfceville — (Official) — Ditch — Contract  awarded  to  T. 
A.  ERWIN,  Greenville,  Ohio,  at  $22.34S,  for  ditch. 

Iowa,  Deni.son — Ditch — Contract  awarded  to  LANA  CON- 
STRUCTION CO.,  Council  Bluffs,  for  laterals  Nos.  1  and  2  of 
Boyer  Ditch  No.  1,  and  13,000  cu.yd.  excavation  near  Arion. 

Minn.,  Bemidji — (Official)  —  Ditch  ^ — Contract  for  Judicial 
Ditch  No.  36  awarded  to  JOHNSON  &  BAUNN,  Superior,  Wis., 
at    $194,238.      Noted    Dec.    2. 

Tex.,  Corims  Cliristi — Drainage — All  bids  received  Dec.  6 
for  ditches  for  Drainage  District  No.  2,  Nueces  County,  re- 
jected as  being  too  high.     Noted  Dec.  2  under  Robstown,  Tex. 

Tex.,  Victoria — Drainage — Contract  for  improving  Drain- 
age District  No.  3  awarded  to  J.  B.  ARPIN  &  DRAINAGE  CO., 
Houston,  at   $126,1SS.      Noted  Sept.   30. 

MISCELLANKOUS 

Proposed   AVork 

N.  Y.,  Medina — Improving  Dock  Wall — Bids  will  soon  be 
received  by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks., 
for  improving  dock  wall  and  grading  and  resurfacing  site 
near  Church  St. 

TS.  Y.,  Xew  York — (Official) — Steel  Float — Contract  will 
soon  be  awarded  for  steel  float  110  ft.  long  by  50  ft.  wide  by 
10  ft.  deep,  of  y^-,  %-  and  ',4-in.  plate,  with  channel  iron 
framed  interior.  All  to  be  knocked  down  ready  for  export 
shipment.  Time  of  delivery,  four-five  months.  Delivery  east 
of  Mississippi.      (See  adv.) 

N.  Y.,  New  York — Steel  Tubing — Sociedad  General  De 
Represenantaciones.  Madrid,  Spain,  has  a  quantity  of  flush- 
joint  steel  tubing  in  the  following  sizes:  273x260x256:  2S3x 
226x222;  104x193x191;  173x165x163;  149x138x136;  102x93x91.  It 
can  place  orders  immediately  for  from  3,000  to  10,000  of  seam- 
less flush-joint  tubes  in  standard  random  lengths.  Henry  S. 
Moos,   M.   E.,    30   Churc;h   St.,   New    York,    Gen.    Mgr. 

N.  Y.,  Xew  York — (Borough  of  Manhattan)  —  (Official)  — 
Improvements  to  Radiographic  Department — Bids  will  be  re- 
ceived by  Board  of  Trustees  of  Bellevue  and  Allied  Hospitals, 
415  East  26th  St.,  until  noon,  Dec.  27,  for  constructing,  erect- 
ing and  completing  clianges  in  Radiograpliic  Department  of 
Pavilion  K,  Bellevue  Hospital. 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — (Official) — 
Pier — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks. 


I'ler  "A,"  Battery  I'l.,  until  noon,  Dec.  28,  for  widening  pier  at 
toot  of  West  57th  St.,  North  River,  constructing  shed  founda- 
tions and  laying  concrete  surface  on  piers  at  wesl  56th  and 
West  57th  St.,  North   River,  and   bulkhead  adjacent. 

..N.  J.,  lOant  (tranKr — Underground  Cable — Bids  will  be  re- 
ceived until  s  p.m.,  Jan.  4,  by  C.  E.  Mitchell,  Pres.  Fire  Com., 
for   Ave   miles  of   underground   cable. 

X.  J.,  I.,lnden — Fire  House — Town  Council  appropriated 
$20,000   for   (Ire   house   at   Wood   and   Morris  Ave. 

Penn,,  Piillndelphla — Improving  I'ler  No.  46 — Bids  will  soon 
be  received  for  improving  Pie  ■  No.  46,  south  wharves  for  Penn- 
sylvania R.R.  Co.     William  H    Cookman,  Arch. 

W.  Vn.,  liiintlnKton — Mausoleum — Plans  will  be  prepared 
by  J.  K.  Hall,  .Vrch.,  for  one-story  mausoleum  for  West  Vir- 
ginia American  Mausoleum  Co.,  631  National  Elxchange  Bank 
BIdg.,   Wheeling.      Estimated   cost,    $60,000. 

Fin.,  Dnytonn — Pavilion — C.  G.  Burgoyne  will  build  150x 
150-ft.   pavilion   with  about   40-ft.  extending  over   river. 

Teun.,  Cowan — Coaling  Station — Nashville.  Chatttanooga 
&  St.  Louis  Ry.  will  build  automatic  coaling  station.  Louis 
H.    McDonald,  Ch.    Engr. 

Tenn.,  Knoxvillc — (Official) — Underpasses — Knox  County 
Road  Commission  will  construct  flve  underpasses.  E.  J.  Gor- 
ham,  County  Highway  Engr.     Noted  Dec.  9. 

Ohio,  Cincinnati — Speedway — Plans  will  be  prepared  by 
Harry  Hake,  Arch.,  Telephone  BIdg.,  Cincinnati,  for  speedway. 

Ohio,  Defiance — See  item  under  "Railways." 

Ohio,  Portsiuouth — (Official) — Flood-Protection  Wall — All 
bids  received  Dec.  8  for  flood-protection  wall  rejected.  New 
bids   will    be    received.      Noted    Dec.    2. 

Iiid.,  Bicknell — Coaling  Station — Pennsylvania  R.R.  con- 
templates  Ijuilding  coaling  station.     Estimated   cost,   $150,000. 

Minn.,  MInneapoIlM  —  Coal  Distributing  Plant  —  Berwlnd 
Coal  Co.,  Minneapolis,  will  build  coal-distributing  and  storage 
plant   on   29th   St. 

Minn.,  St.  Paul — .Steel  Stairway — Bids  will  be  received  un- 
til 10:  30  a.m.,  Dec.  27,  by  A.  Hohenstein,  Pur.  Agt.,  for  steel 
stairway  on  Hall  Ave.  between  South  Wabasha  St.  and  Pros- 
pect Terrace.     Noted   Dec.  2. 

Tex.,  Victoria — Fire  Station — Plans  prepared  for  two-story 
fire  station.     Estimated  cost,   $15,000. 

Calif.,  Sacramento — Levee  Repair — State  Reclamation  Board 
completed  surveys  for  repairs  and  revetment  of  levee  on  east 
side    of   Sacramento   River. 

France,  .\vienon — Metal  Products — A  union  of  15  French 
firms,  in  wholesale  iron,  steel,  ironware  and  hardware  business, 
buying  together  more  than  25,000,000  francs  yearly.  Is  In 
market  for  all  American  metal  products.  Berton-Sicard,  Avig- 
non, interested. 

Bid.«   In   and   Contracts   .Vwarded 

Mass.,  Maiden — Comfort  Station — Contract  for  one-story 
comfort  station  awarded  to  APTED  &  McDUFFIE,  265  Pleasant 
St.,  Maiden.     Estimated  cost,   $15,000. 

Conn.,  Riverside — Swimming  Pool — Contract  for  swimming 
pool  for  A.  Langeloth  awarded  to  C.  W.  LUYSTER,  JR..  35 
Nassau  St.,  New  York,  N.  Y.     Estimated  cost,  $12,000. 

X.  Y.,  Xew  York — (Borough  of  Brooklyn) — Elevated  Rail- 
way— New  York  Municipal  Railway  Corporation  awarded  con- 
trac.t  for  steel  for  additional  tracks  for  Myrtle  Ave.  elevated 
railway  from  Willoughby  Ave.  to  Palmetto  St.;  also  for  im- 
provements on  Luthern  Cemetery  line  to  B.\YLY  HIPKINS. 
Noted  Oct.    21. 

X.  Y.,  Xew  York — (Borough  of  Brooklyn) — Station — Low- 
est bids  submitted  for  railroad  station  from  Church  Ave. 
to  Malbone  St..  Brighton  Beacli  Line,  for  New  York  Municipal 
Railway  Corporation,  85  Clinton  St.,  were  as  follows:  Flick- 
Manuell  Co.,  11  Pine  St.,  $1,039,000;  Inter-Continental  Construc- 
tion Co.,  215  Rogers  Ave..  $1,064,832;  P.  J.  Carlin  Construction 
Co.,   1123   Broadway,   $1,123,000. 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — (Official)  — 
Frogs  and  Switches — Contract  for  special  work.  Order  No.  6, 
for  use  in  construction  of  Rapid  Transit  Railroa<ls,  frogs  and 
switches  for  Lexington  Ave.  line,  awarded  to  RAMAPO  IRON 
WORKS,  35  Church  St.,  at  $146,195.     Noted  Dec.  9. 

Xew  York,  X.  Y. — (Borough  of  Manhattan) — Subway — 
Contract  for  Section  No.  2.  Route  Nos.  19  and  22,  part  of 
Southern  Blvd.  and  Westchester  branch  of  Lexington  Ave. 
subway,   awarded   to   FLICK,   MANUELL   CO.,    11    Pine   St..   at 

$2,063,877.     Noted  Dec.   9. 

III.,  Chicago — Bathhouse — Contr.act  for  two  municipal  bath- 
houses awarded  to  BAKKIN  CONSTRUCTION  CO.  Estimated 
cost,    $26,000. 

III.,  Dixon — Service  Tunnels— Contract  for  service  tunnels 
for  State  Epileptic  Colony  awarded  to  HATCH  &  MONTA- 
GUE, Niles,  Mich.,  at  $51,555. 

Tex.,  Galveston — Filling — City  awarded  contract  for  sea- 
wall improvement  filling  to  STANDARD  AMERICAN  DREDG- 
ING   CO.      A.    T.    Dickey,    City    Engr. 

Wash.,  Seattle — Transit  Shed — Seattle  Port  Commission 
aw.arded  contract  for  transit  shed  No.  2,  at  East  Waterway 
Terminal  Project  to  MANHATT.\N  CONSTRUCTION  CO., 
Seattle,   at    $34,760. 

Ore..  Portland — Tunnel — Contract  for  relining  tunnel  from 
Mocks  Bottom  under  Columbia  Park  to  Columbia  Slough  for 
Oregon-Washington  R.R.  and  N.avigation  Co.  awarded  to 
GUTHRIE-McDOUGALL  &  CO.,  Portland.  Estimated  cost, 
$400,000.     Noted  Dec,  16. 

Calif.,  Monrovia  —  Mausoleum  —  Contract  for  40x80-ft. 
mausoleum  for  Monrovia  Mausoleum  Co.,  awarded  to  DAVID- 
SON CONSTRUCTION  CO.,  Los  Angeles.  Calif.  Estimated  cost, 
$40,000. 
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Elaine,  iNli-xboro — Plans  being  prepared  by  F.  L.  Savage, 
Bar  Harbor,  for  hotel  to  replace  Islesboro  Inn.  Estimated 
cost.  $150,000. 

MaMM.,  Boston — (Ro.\bury) — Plans  prepared  by  A.  J.  Car- 
penter. Jr..  Arch.,  (or  one-story.  42xl00-ft.  synagogue  for 
Shari  Congregation.     Estimated  cost,  $40,000. 

Mass.,  Liynii — (Official) — Bids  will  be  received  about  Feb. 
1  bv  George  A.  Cornet.  Comr.  of  Pub.  Wl<s.,  for  school  on 
Conomo  Ave.     Estimated  cost,   $100,000.     Noted  Dec.   2. 

K.  1.,  Howard — Bids  will  be  received  until  Jan.  6  by  Board 
of  Control  and  Supply  for  two-story,  40xl60-ft.  ward  building 
for  Stale  Hospital  for  the  Insane.  Martin  &  Hall,  806  Union 
Trust  Bklg..   Howard.   Arch. 

K.  I.,  I'rovitlrnce — R.  I.  Hospital  Trust  Co.  plans  to  build 
an  addition  to  bank. 

R.  I.,  Providence — Bids  will  be  received  by  Board  of  Educa- 
tion until  Jan.  15  for  school.  Estimated  cost,  $200,000.  Wil- 
liam R.  Walker  &  Son.  Providence,  Arch.     Noted   Nov.  IS. 

Conn.,  East  Hartford — Bids  will  be  received  by  Wilson  Pot- 
ter, Arch.,  Union  Sq.,  New  York,  N.  Y.,  for  high  school.  Esti- 
mated  cost,   $75,000.      Noted   Sept.    16. 

\'.  Y.,  Buffalo — Lafayette  Hotel  Co.  plans  to  build  addition 
to  hotel  at  Clinton  and  Washington  St.  Estimated  cost, 
$48,000. 

X.  Y.,  Gloversville — (Official) — Bids  will  be  received  by 
City  National  Bank  until  Dec.  28  for  one-story  bank  build- 
ing.    Estimated  cost,  $,s0.000.     Noted  Dec.  16. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Trustees  of 
Polytechnic  Institute  contemplate  new  buildings  on  Dyker 
Meadows  site.     Estimated  cost,  $600,000. 

N.  Y.,  Port  AVashin^on — Election  will  be  held  Jan.  7  to 
vote  on  $100,000  bonds  for  addition  to  high  school.  J.  Hutchin- 
son,  Clk.,   Bd.    of   Education. 

N.  Y.,  Rifton — Plans  prepared  for  three-storv  addition  to 
hotel  for  H.  Holding  Realty  Co.  Girard  L.  Betz,  51  John  St., 
Kingston.  Arch. 

N.  Y.,  Rochester — Clinton-Mortimer  Corporation  will  build 
motion-picture    theater. 

N.  Y.,  AVatertown — Plans  will  be  prepared  by  C.  M.  Curtiss, 
Arch..  Vinney  Bldg.,  Syracuse,  for  remodeling  Franklin  Arcade 
Building   into   theater.      Estimated    cost,    $50,000. 

N,  J,,  Atlantic  City — Preliminary  plans  being  prepared  by 
Hoffman  Co..  Arch..  Finance  Bldg..  Philadelphia,  Penn.,  for 
ten-story    hotel.      Estimated   cost,    $600,000. 

N.  J.,  Atlantic  City — Plans  being  prepared  by  Sewart  G. 
Dobbins.  Arch..  1318  Atlantic  Ave.,  Atlantic  City,  for  three- 
storv,  350x670-ft.  convention  hall  for  Convention  Hall  Co. 
Estimated  cost,  $500,000. 

N,  J„  Camden — Trustees  of  Public  Library  plans  library  in 
Cooper   Sq.      Estimated   cost,    $130,000. 

N.  J.,  Collinf^swood — C.  S.  Adams,  Arch.,  1509  Arch  St., 
Philadelphia,  Penn.,  preparing  plans  for  three-story  hospital 
and  sanitorium.     Estimated  cost,   $125,000. 

N.  J.,  Newark — Preliminary  plans  prepared  for  building  on 
West  St.  for  Foresters  of  America.  Estimated  cost,  $80,000. 
Philip  J.   Schotland,    Chn.,    Bldg.   Com. 

Penn..  Carbondale — Ow-en  McGlynn,  Arch.,  Carbondale,  will 
prepare  plans  for  new  high  school.  Estimated  cost,  $150,000. 
Noted    Sept.    9    and    16. 

Penn.,  Delaware  Water  Gap — Plans  being  prepared  for  re- 
building hotel  for  J.  Purdy  Cope,  Atlantic  City,  N.  J.  Esti- 
mated cost.  $50,000.  S.  Hudson  Vaughn,  Guarantee  Trust 
Bldg.,  Atlantic  City,  N.  J.,  Arch. 

Penn.,  Eddystone — Plans  will  be  prepared  by  G.  H.  Nattress 
&  Son,  Arch.,  1129  Walnut  St.,  Philadelphia,  for  three-story 
building  for   St.   Lukes   Protestant   Episcopal   Church. 


Penn.,  Philadelphia — Bids  will  soon  be  received  for  four- 
storv,  4  3x200-ft.  store  building  for  Blauners,  Inc.,  833  Market 
St.  Estimated  cost,  $100,000.  Hoffman  Co.,  Finance  Bldg.. 
I*hiladelphia,   Arch. 

Penn.,  Pittsburgh — See  item  under   "Sewers." 

Penn.,  AVest  Chester — Bids  will  soon  be  received  for  church 
for  Methodist  Episcopal  Congregation.  Wesley  L.  Blitho,  60S 
Chestnut  St.,   Philadelphia,  Arch. 

Penn.,  W'illinnisport — Bids  will  be  received  about  Jan.  10 
by  W^cst  Branch  National  Bank  for  one-story  building.  Es- 
timated cost.  $150,000.  Mowbray  &  Uffinger,  56  Liberty  St., 
New   York,   N.    Y.,   Arch.      Noted   Nov.    IS. 

Md.,  Blue  Mountain — J.  Castelbery.  322  West  Baltimore  St., 
Baltimore,  and  C.  S.  Gardner,  Blue  Ridge  Summit,  Penn..  in- 
terested in  erection  of  hotel  at  Blue  Mountain.  Estimated 
cost,    $300,000. 

D.  C,  AVasbineton — Plans  being  prepared  by  Snowden  & 
Ashford.  Municipal  Arch.,  Municipal  Bldg..  for  hospital  at 
14th  and  Upshur  St.     Estimated  cost,  $500,000. 

D.  C.  'Washington — Bids  will  soon  be  received  by  Reginald 
W.  Geare,  Arch.,  327  Woodward  Bldg.,  for  three-story,  137x 
157-ft.  theater  for  George  T.  Smallwood  and  I.  Cassidy.  3520 
I6th  St.     Estimated  cost,  $80,000.     Noted  Dec.  2. 

Va..  Newport  News — Plans  being  operated  by  B.  F.  Mitch- 
?1I.  Norfolk,  for  three-story.  54xl26-ft.  reinforced-concrete 
Dflice  building  for  Chesapeake  &  Ohio  Railway.  Estimated 
cost.  $65,000. 

W.  Va.  Charleston — Rev.  P.  J.  Donohue.  Bishop  of  Catholic 
Diocese  of  West  Virginia,  interested  in  construction  of  hos- 
pital.     Estimated   cost.    $60,000. 


\V.  Va.,  Fairmont — George  T.  Watson  and  associates  will 
build   hotel.      Estimated  cost,   $300,000. 

W.  Va.,  Welch — McDowell  Lodge  No.  112,  A.  F.  &  A.  M.. 
will  build  four-story  store,  office  and  lodge  building.  Pedigo 
&   Garry,    Bluefield,   Arch. 

N.    C.   Biltmore — Biltmore    School    District    plans    to    build 

high  school. 

S.  C,  Columbia — Union  Station  Co.  will  in  ,.  . 
station.  Estimated  cost  from  $50,000  to  $100,000. 
sum,    Columbia,    Secy. 

Ga..  .Atlanta — Negro  Y.  M.  C.  A.  will  erect  building.  Esti- 
mated   cost,    $50,000. 

Fla.,   Clearwater — Election   will   be   held   Feb. 
.     .    .    _  _     _  _r  "       " 
Noted   Dec. 

Fla.,  Miami — Y.  M.  C.  A.  will  erect  90xl40-ft.  building. 
Estimated    cost,    $100,000.      William   S.    Frost,    Secy. 

Miss..  Columbus — Election  will  be  held  Feb.  1  to  vote  on 
$50,000    bonds   for    high   school.      Noted   Nov.    IS. 

Ky.,  Louisville — Plans  being  prepared  for  building  for 
Kentucky    Athletic   Club.      Estimated    cost,    $100,000. 

Ohio,  Alliance — Plans  being  prepared  by  W.  T.  Miller 
Co.,    Arch.,    Columbus,    for    school. 

Ohio.  Bryan — Board  of  Education  contemplates  new  school. 
Estimated    cost,    $40,000. 

Ohio,  Bucyrns — Charles  J.  Scriggs  is  organizing  a  company 
to  build   Masonic  Temple.      Estimated  cost,   $40,000. 

Ohio.  Bncyru.s — Election  will  be  held  Jan.  14  to  vote  on 
$40,000  bonds  for  school  for  Tiro  Consolidated  School  Dis- 
trict.    W.   W.    Davis.    Secy.   Bd.   of  Education. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  Catholic 
University   on    Dana   Ave.      Estimated   cost,    $75,000. 

Ohio,  Cleveland — (Official) — Bids  will  be  received  about 
Mar.  15  for  additions  to  Memorial.  East  Clark  and  Tremont 
Schools.  Estimated  cost,  $150,000.  W.  R.  McCormack,  Arch. 
Noted  Dec.   16. 

Ohio,  Cleveland — Board  of  Education  contemplates  build- 
ing two  grade  schools.  Estimated  cost,  $200,000.  S.  E.  Hyre, 
Clk.  Ed.  of  Education. 

Ohio.  Cleveland — Plans  being  prepared  for  three  and  five- 
story.  S7xll4-ft.  Masonic  Temple  for  Newburgh  Masonic 
Temple  Co.  Estimated  cost,  $65,000.  W.  J.  Carter,  1423  Illu- 
minating Bldg..   Cleveland,   Arch. 

Ohio,  Cleveland — Plans  being  prepared  by  Ferguson-Flani- 
gan  Co..  Arch..  A^ickers  Bldg.,  Cleveland,  for  eight-storv  build- 
ing at  St.  Clair  Ave.  and  East  Third  St.  for  Walton  Realty  Co. 

Ohio.  Columbus — Plans  being  prepared  by  Werner  &  At- 
kins. Cincinnati,  for  jail  for  Clinton  County.  Estimated  cost, 
$350,000. 

Ohio.  Columbus — Plans  being  prepared  bv  Richards,  Mc- 
Carty  &  Bulford,  Arch.,  Hartman  Bldg.,  Columbus,  for  four- 
story  building  at  31  North  Fourth  St.,  for  H.  C.  Godman  Shoe 
Co. 

Ohio.  DennLson — According  to  press  reports  plans  are  be- 
ing considered  for  enlarging  University  of  Dennison.  C.  W. 
Chamberlain,  interested. 

Ohio,  Kent — Kent  State  Normal  School  will  build  dormi- 
tory at   Kent.      Estimated  cost.   $120,000. 

Ohio.  Tiflin — Plans  prepared  for  dormitory  for  National 
Orphans  Home. 

Ohio,  Tiro — Election  will  be  held  Jan.  24  to  vote  on  $40,000 
bonds    for   consolidated   school. 

Ohio,    Toledo — Bids    will    be    received    by    Clerk    of    Board 

of  Education  until  noon,  Jan.  10,  for  alterations  and  additions 
to  Ironville   School   at  Millard   and   Tiffin   Ave. 

Ohio,  Toledo — Keith  Co.  will  build  theater  in  Toledo. 

Ohio,  Toledo — Edward  D.  Libbey  and  E.  H.  Close  contem- 
plate erecting  building  at  Admane  and  Huron  St.  Estimated 
cost,     $1,000,000. 

-Board   of  Education   plans   to  build   new 

Congregation     will 

Ohio,  YouuBStown — Board  of  Education  plans  to  build 
Pine   Hollow   grade   school.      Estimated   cost,   $73,000. 

Ind.,  Clinton — Countv  plans  to  build  new  hospital.  Esti- 
mated cost,  $50,000.     S.  N.  Sellers,  Chn.  of  Bldg.  Com. 

Ind..  Ft.  AVayne — Members  of  Christs  Lutheran  Church 
will  build  edifice  next  spring.     Estimated  cost,  $50,000. 

Ind..  Peru — (Official) — Bids  will  be  received  in  the  spring 
for  two-storv  citv  hall.  Estimated  cost,  $125,000.  Noted 
Nov.    18. 

Ind.,  Vincennes — Tentative  plans  prepared  by  J.  W.  Gaedis, 
Arch.,  for  school.  .  Estimated  cost,  $138,000.  J.  W.  McCoy, 
Secy,   of   School   Bd. 

Mich.,  Detroit — Congregation  of  North  Woodward  Ave. 
Methodist  Church  plans  to  build  new  edifice.  Estimated  cost, 
$200,000.     Fred  L.  Cook,  Pres.   of  Bd.   of  Trustees. 

Mich..  Grand  Rapids — Press  reports  state  that  seven-story 
hotel  will  be  built  at  Sheldon  Ave.  and  Oakes  St.  A.  Brown, 
501    Paris    Ave.,    S.    E.,    interested. 

Mich..  Grand  Rapids — Plans  being  prepared  by  J.  &.  G. 
Daverman,  Arch.,  for  hospital  at  Bristol  Ave.  and  Fourth  St. 
for  Christian   Psycopathic   Hospital. 

III.,  Freeport — Plans  prepared  for  eight-story  hotel  for 
Freeport  Hotel  Co.     Estimated  cost,  $500,000. 

III..  AVoodriver — Board  of  Education  plans  to  build  school. 
Estimated    cost,    $50,000. 

Wis.,    Appleton — Plans    prepared    for    girVs    dormitory 
Lawrence  College. 


-Plans    prepared    for    girl's 
Estimated   cost,   $70,000. 
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wis.,  ICnu  Clnlrv — Citizens  voted  $85,000  bonds  for  munici- 
pal auditorium.     Noted  Dec.  2. 

.     ,^^''.?*!  Mnil'son— E.  C.  Bracken,  753   East  John.son   St.,  plans 
to  build    thonter  and    office    building:.      Estimated    coat,    $90,000. 

Wis.,  Hncine— Manufacturers'  National  Bank  of  Kacine 
plam  to  build  bank  and  office  bulldlnp  during  1316.  Estimated 
cost.    $150,000. 

Iowa,  Cediir  Rapids — Citizens  contemplate  coliseum.  Esti- 
mated cost.   $125,000. 

lonrn,  nr.H  Mollies — Board  of  Education  contemplates  high 
school  on   I'ark  Ave.     J.  W.  Studebaker.  Supt. 

Idalin,  Idiiho  Fulls — Commissioners  of  Bonneville  County 
contemplate  court  house.     Estimated  cost,  $60,000. 

lona.  Musentinr — First  Baptist  Congregation  will  build 
church    at    Muscatine.      Estimated    cost,    $75,000. 

Iowa,  Sioux  City — (Official) — Bids  will  be  received  until 
Feb.  7  by  H.  Metz,  Chn.  Bd.  of  Superv.,  for  three-storv,  150x 
150-ft.    courthouse.      Estimated    cost,    $500,000.      Noted    Dec.    9. 

Nell.,  North  Platte — Plans  being  prepared  by  Bert  M. 
Reynolds,   .'^rch..   for  high   school.     Estimated   cost,   $50,000. 

N.  D.,  lionbells — Citizens  defeated  $75,000  bonds  for  Burke 
County  courthouse. 

Mont.,  Havre — Great  Northern  Railway  Co.  will  build  three- 
Story  freight  and  office  building  on  Main  St. 

Tex.,  .\liilene — Texas  &  Tacific  R.R.  plans  to  build  passen- 
ger and  freight  depot,  including  warehouse,  at  Abilene. 
Estimated   cost,   $50,000. 

Tex.,  Corpus  Christi — City  contemplates  holding  election 
to  vote   on   $100,000  bonds  for  auditorium. 

Tex.,  Dallas — Dallas  Terminal  Association  contemplates 
Interurban  terminal  depot.  Estimated  cost,  $1,500,000.  C.  F. 
Wallace,    Dallas,    interested. 

Tex.,  El  Paso — Gustav  Zork  plans  to  build  six-story  store 
and  office  building:  at  Texas  and  Kansas  St.  Estimated  cost, 
$80,000. 

Tex.,  Galveston — Plans  being  prepared  for  addition  to 
Y.    M.    C.    A.      Estimated    cost,    $50,000. 

Tex.,  Port  .Vrthur — Election  will  be  held  Jan.  8  to  vote  on 
$450,000  bonds  for  schools  for  Port  Arthur  Independent 
School  District.     Noted   Dec.   16. 

Tex.,  AVaco — Missouri.  Kansas  &  Texas  Railway  will  build 
three-storv  freight  depot  and  improve  passenger  station.  Es- 
timated  cost   from   $180,000   to   $300,000. 

Tex.,  Waoo — B.  L.  Scott  contemplates  erecting  three-story 
building  at  Eighth   and   Washington   St. 

Tex..  ■Wichita  Palls — (Official) — Bids  will  be  received  until 
Jan.  5  bv  Field  &  Clarkson,  Arch.,  for  three-story,  50xl50-ft. 
building  for  A.  F.  &  A.  M.  Estimated  cost,  $50,000.  Noted 
Dec.   9   and   16. 

Okla.,  Bartlesi-ille — Board  of  Education  plans  to  build 
junior  high   school.     Estimated   cost,   $75,000. 

Okla.,  Bartlesville — Revised  plans  being  prepared  bv  Shat- 
tuck  &  Hussev.  Arch.,  19  South  La  Salle  St.,  Chicago.  111.,  for 
T.  M.  C.  A.  building. 

Okla.,  Tulsa — McMan  Oil  Co.  will  build  ten -story  ofBce 
building   at    Fourth   and   Boston   St.      Estimated   cost,    $300,000. 

Okla..  Tulsa — F.  M.  McFarlin  purchased  site  at  Tulsa  and 
will  build  innxl4n-ft.  building  at  Fourth  St.  and  Boston  Ave. 
Estimated  cost    $200,000. 

Okla.,  Tulsa — Press  reports  state  plans  being  prepared 
for  10-story  addition  to  Hotel  Tulsa.    W.  N.  Robinson,  Mgr. 

Colorado,   Duranao — Election   will   be  held  Jan.   12  to  vote 

on  $175,000  bonds   tor  high  school. 

Colo.,  Trinidad — Bids  will  be  received  until  Jan.  4  by  Com- 
missioners of  Las  Animas  County  for  jail.  Estimated  cost, 
$80,000. 

N.  M.,  Silver  City — Plans  being  prepared  for  hotel  by  Silver 
City  Chamber  of  Commerce.  Estimated  cost,  $100,000.  Carl 
Hiriton,  Secy. 

Idaho,  Pooatello — H.  F.  Dunn,  Payette,  is  interested  in  a 
project  to  build  a  three-story  hotel.     Estimated  cost,  $50,000. 

Wash.,  Seattle — (Official) — Bids  will  be  received  about  Feb. 
10  bv  Board  of  Regents  of  University  of  Washington  for  reci- 
tation building.     Estimated  cost,   $150,000.     Noted  Dec.   9. 

Wash.,  Seattle — Edgar  Blair,  Arch..  1426  Jackson  St.,  pre- 
paring plans  for  improving  schools  during  1916.  Bonds  for 
$750,000   recently   voted    for   this   purpose. 

Ore..  Springfield — District  No.  19  contemplates  building 
high  school.     A.  P.  McKinsey,  Clk. 

Calif..  Red  Bluff — Plans  being  prepared  by  W.  H.  Weeks, 
Arch  75  Post  St.,  San  Francisco,  Calif.,  for  high  school  annex. 
Estimated  cost,  $90,000. 


Ottawa — City     contemplates 

ist,  $100,000. 


police     station.       Est! 


Bids  In  and  Contracts  Awarded 

X.  H.,  ITampton  Beach — Contract  for  two-story.  50xl32-ft. 
theater  awarded  to  H.XRRY  A.  KIRK.  J.  A.  Hallaron,  Arch., 
164  Federal  Bldg.,   Boston. 

Mass.,  Boston — P.  H.  Rose  Construction  Co.,  730  Wash  .St., 
Boston,  at  $159,735,  submitted  lowest  bid  for  Sarah  Green- 
wood School.     Noted  Dec.  2. 

Ma.ss.,  Xorth  Adams — Contract  for  high  school  awarded  to 
H.  b.  WOOD  &  CO.,  North  Adams,  at  $144,860.     Noted  Dec.  16. 

Mass.,  Walthani — Contract  for  one-story,  62xlS4-ft.  church 
for  St.  Charles  Congregation  awarded  to  MICH.\EL  L.\LLY. 
20  Calvary  St.,  Waltham.  Estimated  cost,  $80,000.  Noted 
Nov.    11. 

Mass.,  Wafertown — Contract  awarded  to  J.  J.  FLTNN.  319 
Washington  St..  Boston,  for  three-story.  44x60-ft.  addition  to 
convent  of  St.  Patrick's  Church.     Estimated  cost,   $60,000. 


.....Ji?.",""  Wnterhury — Contract  awarded  to  THOMAS  G. 
J  J    ,       ■    ^»t"'''hury,    for    two-story    school.      Evtimated    cost. 

.„„!''.:""••  I'''"ndelphla— Melody  &  Keating,  Bailey  Bldg.,  at 
$291,689,  submitted  lowest  bid  for  four-story  school  at  B  .St. 
and  Westmoreland  Ave.  for  Board  of  Education.  Noted 
Doc.    9. 

„,..•*'""••  Philadelphia — W.  Beaumont.  Stephen  GIrard  Bldg.. 
Philadelphia,  at  $58,147,  submitted  lowest  bid  for  three-story 
addition  to  Harritt  Beecher  Stowc  School  at  70th  St.  and 
Woodland  Ave.     Noted   Dec.  2. 

Va.,  Roanoke — Contract  for  addition  to  Hotel  Roanoke 
awarded  to  JOHN  R.  PETTYJOHN  &  CO..  Roanoke.  Esti- 
mated   cost,    $100,000.       Noted    Dec.    2. 

Gn.,  Athens  —  Southern  Ferro-Concrcto  Co..  Atlanta,  at 
$100,000,  submitted  lowest  bid  for  Y.  M.  C.  A.  building.  W.  T. 
Forbes,  Secy.  Bldg.  Com.     Noted  Nov.  11. 

Ga.,  Savannah — W.  H.  FISSELL  &  CO.,  New  York,  N.  Y.. 
awarded  contract  by  National  Hank  of  Commerce  to  remodel 
building.      Estimated   cost,   $40,000. 

Fla.,  Live  Oak — (Official) — Contract  for  school  for  Suwan- 
nee County  Board  of  Eilucation  awarded  to  FLORIDA  ENGI- 
NEERING AND  CONSTHUCTION  CO..  403  Main  St..  Jackson- 
ville, at  about  $45,000.     Noted   Nov.   18. 

Ala.,  nirininfrham — Contract  for  flve-story  store  building 
for  Louis  Sax  Clothing  Co.  awarded  to  SMALL.MAN-BRICE 
CO.,  Birmingham.  Estimated  cost  between  $100,000  and  $150.- 
000.     Noted  Nov.  25. 

Miss.,  Pontotoc — Contract  awarded  to  DOBSON  &  OLIVE. 
Montgomery,  Ala.,  at  $56,884,  for  courthouse  for  Pontotoc 
County.     Noted  Dec.  2. 

Tenn.,  Cookevllle — All  bids  received  for  two  buildings  for 
Tennessee  Polytechnic  Institute  rejected.  Revised  plans  will 
be  prepared  by  Asmus  &  Norton,  Arch..  Nashyllle.  Estimated 
cost,   $145,000.     Noted  Dec.   9. 

Ohio,  Akron — Contract  for  school  awarded  to  NATIONAL 
CONCRETE  FIREPROOFING  CO.,  1315  Citizens  Bldg.,  Cleve- 
land,  at   $84,000. 

Mieh.,  St.  Joseph — F.  H.  Beauman  Co.,  Chicago,  111.,  at 
$75,977,   submitted  lowest  bid  for  high  school.     Noted  Sept.   2. 

Iowa,  Centervllle — Contract  for  three-story  hospital  for 
Sisters  of  Mercy  awarded  to  J.  C.  MARDIS  CO.,  Des  Moines. 
Estimated  cost,  $75,000.     Noted  Dec.  2. 

Kan.,  Emporia — (Official) — Contract  for  four-story  admin- 
istration building  for  state  awarded  to  HEMAN  CONTRACT- 
ING CO.,  St.  Louis,  Mo.,  at  $191,881.  Charles  H.  Chandler, 
State    Arch.      Noted   Nov.    18. 

Neb.,  Lincoln — Contract  for  hospital  and  chemistry  build- 
ing for  University  of  Nebraska  awarded  to  E.  P.  GOULD  & 
SON,   Omaha,   at    $105,745.      Noted    Dec.    2. 

Mo.,  St.  Louis — Jewish  Shelter  Home  for  Roys  and  GlrLs 
awarded  contract  for  building  to  JAMES  BLACK  MASONRY 
AND    CONSTRUCTION   CO.,    St.   Louis. 

Tex.,  El  Piiso — Contract  for  four-story  hospital  at  Montana 
and  Piedras  St.  for  Rolston  Hospital  awarded  to  JOLLY  & 
MORRIS.  El  Paso.     Estimated  cost.  $40,000. 

Calif.,  Los  .4nBeles — Pacific  Mutual  Co.  awarded  contract 
for  office  building  at  Sixth  and  Olive  St.  to  C.  J.  KUBACH  CO., 

Merchants   Bank   Bldg.,  Los  Angeles. 

Calif.,  San  Francisco — Contract  for  steel  work  On  two 
wings  of  San  Francisco  Hospital  awarded  to  DYER  BROS., 
17th  and  Kansas  St.,  San  Francisco,  at  $101,425. 


A  Partnership  has  just  been  formed  under  the  name  of 
Demorest  &  Hieber,  in  the  Dollar  Savings  and  Trust  Bldg.. 
Pittsburgh,  Penn..  as  structural  steel  engineers.  (Originally 
Mr.  Demorest  and  Mr.  Heiber  were  associated  but  decided  that 
it  would  be  better  for  their  interests  to  form  a  partner- 
ship. 

The  Chicago  Bridge  and  Iron  ^Vorks  has  moved  Its  gen- 
eral sales  office  from  Washington  Heights  to  the  Old  Colony 
Bldg.,  37  West  Van  Buren  St.,  Chicago..  111.,  and  has  combined 
with  it  the  city  sales  office  formerly  at  332  South  Michi- 
gan Ave. 

The  Government  of  the  Philippine  Islands  completed  ar- 
rangements yesterday  for  the  purchase  of  the  stock  of  the 
Manila  R.R.  the  securities  of  which  are  now  held  for  the  most 
part  by  a  syndicate  headed  by  James  Speyer,  of  New  York. 
Governor-General  Harrison  will  submit  the  plan  to  the  Legis- 
lature after  the  holidays. 

"Vew:  AVay  to  Produce  Iron — An  entirely  new  method  of 
producing  pure  iron,  which  it  is  believed  will  save  the  elec- 
trical industries  of  the  country  more  than  $15,000,000  a  year, 
has  been  discovered  by  Dr.  Trygve  Yensen.  an  assistant  in 
the  engineering  experiment  station  of  the  University  of  Ill- 
inois, it  was  announced   at  the   university  today. 

The  method  used  by  Dr.  Yensen  consists  of  melting  electro- 
lytically  refined  iron  in  a  v.acuum,  reducing  the  impurities 
thus  far  below  any  point  which  had  been  reached  by  previous 
investigators.  The  magnetic  property  of  this  vacuum-fused 
iron  has  proved  to  be  as  remarkable  as  its  purity.  Its  maxi- 
mum permeability,  i.e..  measure  of  ease  with  which  it  can  be 
magnetized,  was  found  to  be  about  20.000.  which  is  two  or 
three  times  higher  than  for  the  best  magnetic  iron  or  iron 
allow  previously  produced. 

A  practical  result  of  this  investigation  is  that.  If  it  should 
turn  out  to  be  commercially  profitable,  the  amount  of  mate- 
rial needed  for  electrical  machinery  such  as  transformers, 
could  be  cut  in  two  and  the  losses  which  occur  continuously 
as  long  as  the  machine  Is  In  operation  would  be  greatly  mini- 
mized. The  annual  saving  to  the  electrical  industries  of  the 
country  bv  application  of  this  discovery  will  amount  to  be- 
tween $15,000,000  and  $20,000,000,  if  It  should  turn  out  that  the 
iron  can  be  produced  at  the  same  expense  as  the  iron  at  pres- 
ent used. 
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Bids  received  until  Jan.  4,  1916. 


ceivefi    until    Ja 


Barge  Canal  Work 


Steam  Pumping  Unit 


STATE   OF   NEW    YORK, 
OFFICE    OF    SUPERINTENDENT    OF    PUBLIC    WORKS. 
Albany,    December    6th,    1915. 
Sealed   proposals   will    be    received    by   the    undersigned   at 
his  office  in  the  Capitol,  at  Albany,  N.  Y.,  until  twelve  o'clock 
noon  of  Tuesday,  January  4th,   191B,  at  which   place  and  hour 
they  will  be  publicly  opened  and  read,  for  improving  the  New 
York   State   canals  pursuant   to  the  provisions  of  Chapter   147, 
Laws  of  1903,  and  of  the  amendments  thereto,  as  follows: 

CONTRACT  NO.  73-A   (Revised). 
Champlaln  Canal — Section  1. 
For  completing  the  construction  of  the  canal   from  North- 
umberland to  Stillwater. 

Length  about  15.0  miles.  Sheets  1  to  16  inclusive. 
Plans  may  be  seen  and  detailed  specifications,  engineer's 
estimate  of  quantities,  proposal  blanks,  form  of  contract  and 
bonds  required  and  other  information  for  proposers  may  be 
had  at  the  office  of  the  Superintendent  of  Public  Works  at 
Albany,  N.  Y.,  at  the  office  of  the  Assistant  Superintendent 
of  Public  Works  for  the  Middle  Division  at  Syracuse,  N.  Y., 
at  the  office  of  the  Assistant  Superintendent  of  Public  Works 
for  the  Western  Division  at  Rochester,  N.  Y.,  and  at  the  canal 
office,   Spaulding's   Exchange,  Buffalo.   N.   Y. 

Copies  of  detailed  plans  or  drawings  may  be  obtained 
from  the  State  Engineer  and  Surveyor  at  Albany.  N.  Y.,  upon 
payment  to  him  of  the  cost  of  producing  them. 

Monthly  estimates  will  be  paid  of  ninety  per  centum  (90 
per  cent.)  of  the  work  done  at  the  contract  price.  Every 
proposal  for  said  work  must  be  accompanied  by  a  money 
deposit  in  the  form  of  a  draft  or  certified  check  upon  some 
good  banking  institution  in  the  City  of  Albany  or  New  York, 
issued  by  a  national  or  State  bank  in  good  credit  within  the 
State  and  payable  at  sight  to  the  Superintendent  of  Public 
Works  for  five  per  centum  (5  per  cent.)  of  the  amount  of 
the  proposal. 

The  person  whose  proposal  shall  be  acceptel  will  be  re- 
quired to  execute  a  contract  and  furnish  bonds  within  ten 
days  from  the  date  of  notice  of  award  delivered  to  him  or 
them  in  person  or  mailed  to  the  address  given  in  the  proposal. 
Upon  execution  of  the  contract  and  approval  of  bonds,  the 
certified  check  or  draft  will  be  returned  to  the  proposer  unless 
the  same  shall  have  been  presented  for  collection  prior  to 
such  time,  in  which  case  the  amount  of  the  deposit  will  be 
refunded  by  the  Superintendent  of  Public  Works. 

The  deposits  of  bidders  other  than  the  one  to  whom  the 
award  of  contract  shall  be  made  will  be  returned  immedi- 
ately after  the  award  has  been  made. 

The  £)mount  of  bond  required  for  faithful  performance 
will  be  ten  per  centum  (10  per  cent.)  of  the  amount  of  the 
estimated  cost  of  the  work  according  to  the  contract  price, 
and  an  additional  bond,  known  as  the  labor  bond,  in  the  sum 
of  ten  per  centum  (10  per  cent.)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the  contract  price,  will 
be  required  as  security  that  the  contractor  will  pay  in  full  at 
least  once  in  each  month  all  laborers  employed  by  him  upon 
the  work  specified   to  be  done  in   the  contract. 

In  the  event  that  more  than  one  surety  company  is  offered 
as  surety  on  said  bonds,  coinsurance  only  will  be  accepted. 

Each  proposal  must  be  addressed  to  the  Superintendent 
of  Public  Works,  Albany,  N.  Y.,  and  must  be  endorsed  on  the 
envelope  with  the  name  of  the  construction  for  which  the 
proposal  is  made. 

Award,  if  made,  will  be  made  to  the  person  or  persons 
whose  proposal  shall  be  lowest  in  cost  to  the  State  for  doing 
the  work,  and  which  shall  comply  with  all  provisions  required 
to  render  it  formal.  Before  any  award  shall  be  made  the 
lowest  bidder  will  be  required  to  satisfy  the  Superintendent 
of  Public  Works  of  his  ability  to  provide  suitable  equipment 
and    materials  for  the  proper  performance  of  the  work. 

The  right  is  reserved  to  reject  all  proposals  and  readver- 
tise  and  award  the  contract  In  the  regular  manner  if,  in  the 
judgment  of  the  undersigned,  the  interests  of  the  State  will 
be  enhanced  thereby.  W.  W.   WOTHERSPOON, 

Superintendent  of  Public   Works. 


St.    Paul.    Minn.,    Dec.    IS,    1915. 

Notice  is  hereby  given  that  sealed  proposals,  bearing  the 
number  667  of  the  bid  and  endorsed  with  the  name  of  the 
bidder  and  the  date  of  presentation  will  be  received  at  the 
office  of  the  Purchasing  Agent  at  the  Court  House  and  City 
Hall  until  10:30  a.m.,  Jan.  17,  1916,  for  the  designing,  con- 
struction, delivery  and  erection  complete  of  a  steam  pumping 
unit,  of  a  capacity  to  pump  continuously  fifteen  (15)  million 
U.  S.  gallons  of  water  per  twenty-four  (24)  hours,  against  a 
total  combined  head  of  one  hundred  and  seventy-one  (171) 
feet,  with  steam  pressure  of  one  hundred  and  fifty  (150) 
pounds  per  square  inch  at  throttle:  together  with  all  auxiliary 
equipment,  tools  and  appurtenances  necessary;  all  in  ac- 
cordance with  the  plans  and  specifications  on  file  in  the  office 
of  the  Purchasing  Agent. 

Bids  are  invited  on  two  types  of  pumping  units,  namely: 
(a)  The  centrifugal  type  of  pump  driven  by  a  steam  turbine 
through  reduction  gears,  and  (b)  the  triplex  plunger  type 
of  pump  driven  b>'  a  vertical  triple  expansion  type  of  steam 
engine.  The  type  and  make  of  pumping  unit  that  will  be  pur- 
chased will  be  that  showing  the  lowest  operating  cost  per 
year  to  be  determined  on  a  basis  given  in  the  specifications 
plus  fl.ved  charges  on  the  total  investment. 

A  bond  in  the  sum  of  20  per  cent,  of  the  amount  bid,  with 
two  sureties,  residents  of  the  City  of  Saint  Paul,  or  a 
Surety  Company  bond  in  the  same  amount,  or  a  certified 
check  for  10%  of  the  amount  bid,  must  accompany  each  pro- 
posal  as  surety  for  the  making  and   execution  of  a  contract. 

The  City  reserves  the  right  to  reject  any  or  all  bids,  or  any 
part  thereof. 

Bids  are  to  be  submitted  in  duplicate  upon  the  regular 
proposal  blank,  furnished  by  the  Purchasing  .\gent  on  request, 
and  are  subject  to  the  conditions  stated  thereon.  All  bids  will 
be  opened  in  public,  at  the  time  above  stated,  by  the  Pur- 
chasing Agent,  in  the  presence  of  the  Purchasing  Committee. 
AUGUST    HOHENSTEIN, 

Purchasing  Agent. 


Bids  received  until  Jan.   12,   1916. 

Turbo-Centrifugal  Pump 

Kansas  City,  Mo. 

SEALED  PROPOSALS  will  be  received  by  the  Purchasing 
Agent  of  Kansas  City,  Missouri,  at  the  office  of  the  Purchasing 
Agent,  Second  Floor  City  Hall,  until  two  o'clock  p.m.  of 
January  12.  1916,  for  the  designing,  construction,  delivery  and 
erection  of  a  steam  turbine,  reduction  gear,  centrifugal  pump- 
ing unit  of  a  capacity  to  pump  continuously  twenty  (20)  mil- 
lion U.  S.  gallons  of  water  per  twenty-four  (24)  hours,  against 
a  total  combined  head  of  three  hundred  and  sixty  (360)  feet 
and  a  steam  pressure  of  one  hundred  and  sixty-five  (165) 
pounds  per  square  inch  at  throttle;  together  with  all  machin- 
ery, tools  and  appurtenances  necessary;  all  in  accordance  with 
the  plans  and  general  specifications  on  file  in  the  office  of  the 
Chief  Engineer  of  the  Water  Department. 

Each  bidder  shall  deposit  with  the  City  Comptroller  a 
certified  check  in  the  amount  of  Seven  Hundred  and  Fifty 
Dollars  ($750.00),  payable  to  the  City  Comptroller  of  Kansas 
City,  Missouri,  and  accompany  his  bid  with  the  Comptroller's, 
receipt  therefor. 

The  certified  check  referred  to  in  the  Advertisement  shall 
be  submitted  by  each  bidder  as  a  guaranty  that  the  bidder 
will,  within  ten  (10)  days  after  receiving  the  award  of  a  con- 
tract, file  with  the  City  a  satisfactory  bond  to  the  amount  of 
Twenty-five  Thousand  Dollars  ($25,000.00)  and  will  execute 
the  contract. 

The  Board  of  Fire  and  Water  Commissioners  does  not  bind 
itself  to  accept  the  lowest  or  any  bid  offered,  and  reserves  the 
right  to  reject  any  and  all  bids  and  to  waive  any  irregularity 
or   informality  in   the  bids. 

(Signed)    J.    P.   LANGAN,    Purchasing   Agent. 

BURTON   LOWTHER.    Chief   Engineer. 


Deirinber  .'iO,  1915 
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KAIlcWAVS — STIOAM  AMI  ULECTIIIC 
l*roi>ONefl  \\'4irk 

nialne — Rocklaiul.  South  Thomuston  &  St.  GeorKf  Ry.  will 
build  1-miIe  extfnsioii  to  line  in  St.  Gi'orge.  Alficd  S.  Black, 
Rockland,  Pros,  and  Gen.  Mgi". 

Massai'buNettN — Council  granted  tranclilse  to  Springfield 
Street  Railwa.v  Co.  to  lay  tracks  on  Church  St.  and  Broadway, 
Chicopce  FalKs.     J.   F.  McCabe,  SprlngHeld.   Pur.  Agt. 

PrnnMrlvnula — Northampton  Traction  Co..  Easton,  merged 
wiTli  Bangor  &  Portland  Traction  Co.,  plans  to  build  rail- 
way from  Windgap  to  IJelaware  Water  Gap.  W.  O.  Hay, 
Easton,  Vice-Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Pennaylvanin — Scranton  &  Binghamton  Traction  Co., 
Scranton,  contemplates  building  about  20  miles  of  railway 
from  Heart  Lake  to  Hallstead  via  New  Milford  during  1916. 
T.  C.   Dougherty,  Scranto"n,  Ch.   Engr. 

Pennsylvania — Surveys  being  made  by  West  Penn  Traction 
Co..  Pittsburgh,  for  extension  of  lines  in  Butler  District.  W. 
K.  Moore,  Pittsburgh.  Vice-Pres.  and  Gen.  Mgr. 

Muryliinil — Curtis  Bay  R.R.  Co.  plans  to  build  railway 
about  three  or  four  miles  long  from  Curtis  Bay  to  Hawkins 
Point,  near  Baltimore,  to  connect  two  plants  of  Davison 
Chemical   Co.      C.   W.   .Miller,    interested. 

^Vest  Virginia — (^h.Ti  Icston-Dunbar  Traction  Co..  Charles- 
ton, plans  to  buiUl  railway,  about  20  miles  long.  E.  W.  Alex- 
ander.  Charleston.   .Secy.,   Gen.   Mgr.   and   Pur.   Agt. 

West  Virginia — Reported  that  Grafton  Light  and  Power 
Co.,  Grafton,  ^vill  build  1  mile  of  new  railway.  J.  Cl.vde 
Lewis.   Grafton,   Supt.   and   Pur.    Agt. 

West  Virginia — Morgantown  &  Wheeling  Ry..  Morgantown, 
plans  to  build  interurban  railway  from  Price  to  Blaclisville. 
7.45  miles.     R.  D.  Hennen.  Jlorgantown.  Ch.  Engr. 

North  Carolina — Goldsboro  .Street  Railway  Co.,  Goldsboro, 
contemplates  building  1  mile  of  new  railway.  E.  L.  Gentir, 
Goldsboro,    Secy,    and    Gen.    Mgr. 

(Georgia — Surveys  being  made  for  extension  of  Ocilla.  Pine- 
bloom  &  Valdosta  Ry.  from  Willacoochee  to  Sirmans,  Ga., 
about  20  miles.     G.  W.  Davis.   Willacoochee,  Gen.  Mgr. 

Florida — Panama  Line,  Pensacolo  &  Missouri  Valley  Rail- 
road Co..  recently  chartered,  plans  to  build  line  from  point 
near  Pensacola.  Fla.,  to  Kansas  City,  Mo.,  and  Omaha,  Neb., 
with  branches  to  coalfields  in  .^l;vbama  and  Arkansas.  Walter 
D.  Seaver,  Pascagoula.  Fla..  interested. 

\labnma — Reported    that    Gulf    States    Steel    Co.,    Gadsden, 

,will   l)uild   railway   about   3    mile.s  long. 

MisHissiiiiii — Meridian  Light  and  Railway  Co.,  Meridian, 
contemplates  building  1 ';4  miles  of  new  railway.  A.  B.  Pater- 
son.   Meridian,   Gen.   Mgr,   and    Pur.   Agt. 

Tennessee — Memphis  Street  Railway  Co.,  Memphis,  con- 
templates extending  line  in  Florida  St.  to  Nonconnah.  J.  H. 
Haylow.  Memphis.  Ch.  Engr. 

Illinois — Surveys  made  for  extension  of  line  of  Palatine. 
Lake  Zurich  &  Wauconda  R.R.  from  Wauconda  to  Fox  Lake, 
10.5  miles.     C.  H.  Patten.  Palatine.  Gen.   Mgr. 

Illinois — Springfield  Consolidated  Railway  Co.  contem- 
plates extending  line  east  to  Bergen  Park.  Springfield.  A.  D. 
Rfackee,  Springfield.  Gen.  Mgr.  and  Pur.  Agt. 

Minnesota — Duluth  Street  Railway  Co.,  Duluth.  contem- 
plates building  4  miles  of  new  railway.  J.  Carson,  Duluth, 
Ch.   Engr. 

Kansas — Kansas  Southern  Traction  Co.  contemplates 
building  interurban  railway  from  Parsons  to  Oswego  and 
Columbus.      Philip  Strack.  Parsons,   interested. 

Itlissouri — Surveys  being  made  and  right-of-way  being 
secured  for  railway  from  Kansas  City.  Mo.,  to  Tiffany  Springs. 
Platte  County,  about  15  miles,  for  Kansas  City  and  Tiffany 
Springs  Railway  Co.  W.  M.  Spratt,  Kansas  City,  Ch.  Engr. 
Noted  Nov.  18. 

.Vrkansas — Surveys  being  made  for  narrow-gago  railroad 
from  Cotter  to  Rush,  about  14  miles,  and  will  traverse  Buffalo 
River  and  Rush  Creek  mining  districts. 

Texas — Dallas  Standard  Traction  Co.  asked  Council  for 
franchise  to  build  line  through  Mt.  Auburn  to  Parkview  Pi.. 
Dallas.       O.   A.   Zeal,   Dallas,   Ch.  Engr. 

Oklahoma — Surveys  will  soon  be  made  by  Guthrie-Edmond 
Electric  Rv.  Co.,  Oklahoma,  recently  incorporated  with  $500,- 
000  capital  stock,  for  proposed  extension  of  Oklahoma  Elec- 
tric Ry.  from  Edmond  to  Guthrie.  Okla.  Burke  Shartel  and 
Charles  Hoopes.  Oklalioma.   interested. 

Oklahoma — Kansas-Oklahoma  Electric  Co.  plans  to  build 
railway  from  Caney  to  Dewey.     S.  :\r.  Porter,  Caney.  interested. 

Oklahoma — Okmulgee  Northern  Ry.  Co..  recently  incorpor- 
ated, will  construct  railwav  from  Okmulgee  to  Coalton,  Okla., 
12  miles.     Lee  Clark  and  Frank  L.  Hale,  interested. 

Quebec — Plans  being  prepared  for  5-mile  extension  from 
Three  Rivers  to  Cap  Magaeleine  for  Three  Rivers  Traction 
Co.     Thomas  McDougall.   Pres. 

Ontario — Sarnia  Street  Ry.  Co.,  Ltd.,  contemplates  building 
»,4-mile  line  in  Sarnia.     W.  Williams,  Sarnia,  Ch.   Engr. 


IIIiIm  Iu  and  ContrnelH   Aivnnlrd 

lieorKlo — Contract  awarded  to  TlloM.XS  WoRTHTNOToN. 
Birmingham,  Ala.,  for  construction  of  i-xtenslon  of  Savannah 
&  Northwestern  Ry.  from  St.  Clair  to  Warrenton,  (;a.,  about 
30  miles.     L.  B,  Ackerman,  Savannah,  Ch.   Engr.     Noted  Oct.  7. 

TenneNnec — Oneida  &  Western  U.K.,  Oneida,  awarded  con- 
tract for  2 H -mile  extension  of  line  to  COOK  CONSTRUCTION 
CO.     G.   H.  Jackson,  Oneida,  Ch.   Engr. 

TenueNsee — Contract  awarded  to  RHODES,  McDOWELL  & 
H.VKER  for  11-mlle  extension  of  Tennessee  Ry.  C,  W.  ButtB. 
Oneida,   Ch.    Engr. 

Ohio — Wheeling  &  Laki'  Eric  R.R.  awarded  contract  for 
grading  :t-niili-  spur  to  circle  east  boundaries  of  (,'anton 
to  CASEY  CONTRACTING  c;o.,  Pittsburgh,  Penn.  W.  L,  Roh- 
back,  Cbvehuid,  Ch.   Engr.     Noted  Nov.  IS  and  Dec.  23, 

I.HiU'l',  1li;\T  AND  POWKIl 
Proposed  Work 
\ «.,  Wuterliury — C.  E.  lluntlngale.  New  York,  N.  Y.,  has 
purchased  from  L.  J.  Roberts  mill  and  dam  on  Little  River, 
about  four  miles  from  Waterbury,  to  develop  same  to  gen- 
erate electricity.  I'roperty  is  capable  of  developing  about 
750    hp. 

N.  V„  Belmont — Allegany  County  Electric  Light  and  Power 
Co.  plans  to  construct  concrete  dam  in  Genesee  River  and  In- 
stall electric  power  plant  in  Belmont.  ,1.  K.  Harker  and 
George    W.    Francis,    New    York,    N.    Y.,    Interested. 

N.  v.,  Uull'alo — International  Railway  Co.  contemplates 
an  expenditure  of  $150,000  for  enlarging  its  substations.  J. 
C.  Sheldon,   Buffalo,    Pur.   Agt. 

N.  Y.,  Buffalo — Plans  being  prepared  by  F.  ,T.  Neis.  Arch., 
and  G.  J.  Neis,  Engr.,  Delaware,  Lackawanna  &  Western  R.H., 
Hoboken.  for  power  housi'  at  passenger  terminals  of  Dela- 
ware, Lackawanna  &  AVestern  R.R.  at  Buffalo.     Noted  Sept.  23. 

N.  Y.,  liebauon  Springs — Plans  being  considered  for  elec- 
tric-lighting system   in  Lebanon   Springs. 

N.  v..  New  York — (Borough  of  Queen.s)  — (Offlcial)— Bids 
will  be  received  by  C.  B.  J.  Snyder,  Supt.  of  SchooKs,  Dept.  of 
Education,  Park  Ave.  and  59th  St.,  New  York  fBorough  of 
Manhattan),  until  4  p.m.,  Jan.  3,  for  heating  and  ventilating 
apparatus   in    Public   School    No.    91,    Folsom   and    Fosdlck   Ave. 

N.  Y.,  Seneca  Falls — Plans  being  prepared  by  M.  G.  Barnes, 
Engr.,  3S  State  St.,  Albany,  for  one-story,  50xl00-ft.  hydro- 
electric plant  for  Seneca  Power  Co.,  Inc.  Estimated  cost, 
$250,000.     E.  H.   Gould.   Seneca   Fall.s,   interested. 

N.  J.,  Magnolia — Borough  Council  contemplates  installing 
electric-lighting  system. 

Penn.,  Krie — An  addition  will  be  constructed  to  plant  of 
Erie   Lighting   Co.      Estimated   cost,    $10,000. 

Penn.,  Lebanon — Plans  prepared  for  power  house  for 
Hauer  &   Mowere. 

Penn.,  AVyomlssing — Borough  Council  passed  loan  ordi- 
nance of  $30, (inn  for  purchasing  .■quipment  for  electric-light 
plant  and    has  arranged   for   another   loan   of   $10,000. 

Va.,  Boyce  —  Northern  A'irginia  Power  Co.,  Winchester, 
plans  to  construct  transmission  line  from  Boyce  to  Riverton, 
via  White   Post. 

W.  Va.,  lluekbannon — Plans  being  considered  for  purchas- 
ing mill  property  of  D.  T.  Farnsworth  to  convert  same  Into 
power  house  for  furnishing  electricity  to  city  and  to  establish 
high-pressure  "water  system. 

Fla.,  Ft.  Meade — See  item  under  "Water-Works." 

Ala.,  Moulton — Plans  being  considered  bv  C.  C  Prince  and 
H.  C.  Dunn  for  electric-light  plant  in  Moulton. 

Miss.,  Sumner — Southern  Electric  Service  Co.  contemplates 
an  expenditure  of  $14,000  for  improvements  to  its  plant.  A. 
C.  Carl,  Winona,  Mgr. 

Tenn.,  Sharon — Citizens  voted  $10,000  bonds  for  electric- 
light  pI.Lnt. 

Ohio.  Belle  Center — City  will  issue  $S,000  bonds  for  re- 
building municipal  electric-light  plant. 

Ohio,  Piqua — Dayton  Power  and  Light  Co.  has  taken  over 
plant  of  Miami  Light,  Heat  and  Power  Co.  and  will  improve 
same. 

Mich.,  .\lleean — Consumers  Power  Co.  plans  to  extend  Its 
transmission  line  from  Allegan  to  South  Haven  via  Fennvllle, 
Pullman  and  Lee.  Company  also  contemplates  dam  across 
Kalamazoo   River. 


Co.,  recently  In- 


Ont..   St.   Th<i 


-See   Item    under   "Industrial    Works 


Mich.y  Muskeeon — Muskegon   Heights  G,a; 
corporated,  will  construct  gas  plant. 

Mich..  Whitehall- 

ing    its    hydro-electric    plant. 
Mgr. 

III.,  Byron — Byron  Electric  Light  and  Power  Co..  recently 
incorporated  with  $15,000  capital  stock,  plans  to  build  elec- 
tric-light plant  in  Byron. 

AVIs.,  Manitowoc — Plans  being  prepared  for  power  and 
boiler  house  for  municipal  electric-light  and  water-works 
systems. 

Wis.,  Racine- — Wisconsin  Gas  .and  Electric  Co..  subsidiary 
of  Milwaukee  Electric  Railway  and  Light  Co.,  Milwaukee,  will 
build  80xlG5-ft.  addition  to  retort  house.  Estimated  cost, 
$25,000. 
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Iowa,  GntfonlierB — Citizens  voted  to  construct  municipal 
electiic-light  plant. 

luwn,  Ithniles — Press  reports  state  that  Iowa  Railway  and 
Ijiprlit  Co.  has  been  granted  franchise  for  transmission  line 
and  distribution  system  for  furnishing  electric-light  and 
power. 

3Ilnn.,  Mazeppn — City  contemplates  expenditure  of  $10,000 
for  improvements  to  municipal  electric-light  plant. 

Knn.,  CIroleville — Citizens  voted  to  issue  bonds  for  munici- 
pal   electric-light    plant. 

Kan,,  Kilrj- — R.  B.  Fcgan.  Junction  City,  granted  franchise 
for  electric-light  plant  in  Riley.     Noted  Dec.   16. 

Nel>.,  Pleaxant  Dale — Martz  Engineering  Co.,  First  National 
Bank  Bldg.,  Lincoln,  preparing  plans  for  municipal  electric- 
light  plant.      Estimated   cost,    ?5,000. 

.\rk.,  Vnn  Iliireii — Bids  will  be  received  about  Jan.  10  by 
Crawford  (Sas  and  Oil  Co.,  recently  incorporated  with  $2.''.0.000 
capital,  for  10  miles  of  C-,  S-  and  10-in.  piping.  C.  H.  Reece, 
Engr. 

Tex.,  Portlnnd — Bids  will  be  received  until  Jan.  1  by  M.  S. 
Spitler  for  constructing  electric-light  plant.  J.  B.  Moore, 
Engr.     Noted  Dec.   16. 

Okla.,  Lan-ton — Franchise  granted  to  Albert  T.  Woods  and 
associates  for  gas  plant  in  Lawton. 

ST.  M.,  Alliiiiiuerqiie — A.  G.  Hillberg,  13  Park  Row,  New 
York.  N.  Y.,  jirepariiig  plans  for  30,000  hp.  hydro-electric  plant 
at  mouth  of  White  River  Canon  on  Rio  Grande  River.  Esti- 
mated cost,  312,000,000.  C.  G.  Wilfong,  Philadelphia,  Penn., 
Pres. 

N.  31.,  CIovIh — See  item  under  "Water-Works." 

Idaho,  I'ocatello — (Official) — We  have  been  informed  that 
bids  for  extending  street  -lighting  system  will  be  received 
next  spring.  Estimated  cost,  $35,000.  J.  H.  Giles,  City  Engr. 
Noted  Dec.  9. 

Ariz.,  Casa   Grande — See   item   under   "Water-Works." 

Ariz.,  Miami — See  item  under  "Water-Works," 

Ariz.,  PiKrnix — Young  Men's  Business  Association  is  inter- 
ested in  project  to  install  electric-light  plaint  in  I'hcenix, 

Ariz.,  PreHcotl — Surve.vs  being  made  for  constructing  wa- 
ter storage  dam  and  h.\'dro-electric  plant  on  Bui-ro  Creek, 
near  Prescott.     E.   P.  Thayer.  Indianapolis,   Ind..    interested. 

AVaNli.,  BlueHlide — Svirveys  being  made  by  engineers  of 
Hugh  L.  Copper  Co.  for  power  d.Tm  about  one  mile  north  of 
Blueslide.  The  hydrochemical  and  power  project  will  involve 
an  expenditure   of   $10,000,000, 

Wash.,  Okanoean — Okanogan  Valley  Power  Co.  will  extend 
its  transmission  lines  along  Okanogan  River  between  Okano- 
gan and  Malotte. 

Ore.,  Conway — J.  Frank  Jones.  Mayor,  considering  draft 
for  franchise  proposed  by  G.  C.  Hardin,  Ft,  Smith,  for  sup- 
plying natural  gas  to  Conway  from  Kibler  Fields  in  Craw- 
ford   County. 

Ore.,  Sfnyton — Stayton  Electric  Light  Co.  will  enlarge  its 
power    plant. 

Calif.,  San  Pranclsoo — Great  Western  Power  Co.  plans  an 
expenditure  of  $4,000,000  for  improvements,  M.  Fleishacker, 
Pres, 

Que.,  Sherl>rooke — Bids  will  soon  be  received  for  enlarging 
and  improving  power  plant.  M.  A.  Sammett,  301  McGill  Bldg., 
Montreal,    Consult.    Engr. 

Que..  AVarwIek — Plans  being  considered  for  electric-light 
and   power  systems.      Estimated   cost,    $10,000. 


Ont.,  Sarnia — Election  will  be  held  Jan.  3  to  vote  on  by-law 
providing  $120,000  f<)r  purchasing  electric  generating  plant 
and  electric  distribution  system  of  Sarnia  Gas  and  Electric 
Co.  and  for  remodeling  same. 


Ont.,  AVeHt  I.orne — Citv  plans  to  build  electric-light  and 
power  plant.  Estimated  cost,  $80,000.  J.  S.  Robertson,  St. 
Thomas,  Clk. 

nidH  In  and   ContraotH  Awarded 

Penn.,  Philadelphia — Contract  for  boiler  house  for  Penn- 
sylvania Sugar  Co.  awarded  to  O'MERA  CONSTRUCTION  CO.. 
235  South  Turner  St,,  Philadelphia.     Estimated  cost,   $40,000, 

Va.,  Frederii-kMliure — Contract  for  electric-light  plant  and 
system  for  Southern  Gravel  Co,,  about  4  miles  from  Fred- 
ericksburg, awarded  to  RAPPAHANNOCK  ELECTRIC  LIGHT 
AND  POWER  CO,,  Fredericksburg. 

Mich.,  Charlevoix— GENERAL  ELECTRIC  CO.  OF  MICH- 
IGAN, Detroit,  awarded  contract  for  furnishing  all  electric- 
light  meters  for  year  ending  Nov.   24,   1916, 

III.,  Chieaeo — Contract  for  one-story  boiler  house  at  4345- 
53  South  Western  Ave,  for  Union  Petroleum  Co.  awarded  to 
H.  E.  Barnard.     Estimated  cost,  $15,000. 

IIRIDfiES 

PropoMed  AVork 

N.  J.,  Perth  .\nihoy — Bids  will  be  received  until  8:30  p.m., 
.Tan.  5.  b.v  Boai-d  of  ^^'ater  Commissioners,  for  trestle  over 
South  Amboy-Bordcntown  Turnpike  at  Runyon.  S.  J.  Mason, 
City  Engr. 

Va.,  TiUnenhurK — (Official) — Bids  will  be  received  at  Office 
of  Clerk.  Lunenburg  Court  House,  until  noon,  Jan.  3,  for 
reinforced-concrete  bridge  across  Middle  Meherrin  River.  G. 
P.    Coleman,    Richmond.    State    Highway   Comr. 

\V.  Va.,  Berkeley  SprluKx — (Official) — Bids  will  be  received 
until  Jan.  14  by  County  Court  of  Morgan  County  for  two 
reinforced-concrete   arch   bridges   of   60-   and    SO-ft.   spans   re- 


spectively.     Plans    prepared    by    West    Virginia    State    Ro 
Bureau,    Morgantown^  W.    Va.       R.    P.    Davis,    Bridge    Engr 


ad 


fancbeNter — City   and   Nashville.    Chattanooga  &  St. 
will   build    viaduct   over   railway    tracks. 


-Bids  will  be  received  by  David  Mohler, 
Jan.    4,     for    20    steel    bridges.      Noted 


West  Virginia  State  feoad   Bureau. 

Tenn., 
Louis   Ry. 

Tenn.,  IVaNhville — City  Commission.  Nashville,  Chattanooga 
&  St,  Louis  Ry.  and  Nashville  Traction  and  Light  Co  will 
lengthen  and  repave  Church  St.  viaduct.  Estimated  cost,  $90  - 
000.     W.  W.  Soutbgate,  City  Engr. 

Ohio,  Lima — City  Council  plans  to  construct  viaduct  over 
Ottawa  River  between  North  and  South  Lima.  Estimated 
cost,    $,-jO,000.      Carl    Bryson,   City    Engr. 

III.,  Ottawa — Citizens  of  La  Salle  Township  will  issue 
$85,000   bonds    for    Shippensport   Bridge.      Noted   Oct.    7. 

Iowa,  Waverly — Bids  will  be  received  by  County  Auditor 
until  Jan.  6  for  substructure  of  bridge  across  Ceclar  River. 
Estimated  cost.  $4,500.     C.  A.  Cool,  County  Engr. 

Mo.,  St.  JoHeph — St.  Joseph  &  Grand  Island  R.R.  con- 
templates an  expenditure  of  about  $50,000  for  repairing  pivot 
pier  of  Missouri  River  bridge. 

Mo.,  St.  LouIh — City  Plan  Commission  has  recommended 
construction  of  Kingshighway  Blvd.  viaduct  over  Broadway. 
Estimated    cost,    $60,000. 

Mo.,  VVarrenNhurK- 
County  Engr.,  until 
Sept.  23. 

Tex.,  Ft.  Worth — Bids  will  be  received  until  Jan.  3  by 
Commissioners  of  Tarrant  County  tor  reconstructing  Park 
St.  Bridge.  Estimated  cost.  $7,500.  H.  P.  Haynes,  County 
Engr.     Noted  Dec.  23. 

Tex.,  Riverside — Commissioners  of  Trinity  County,  Grove- 
ton,  and  Walker  County.  Huntsville,  will  build  bridge  across 
Trinity  River  at  Riverside.  Estimated  cost,  $60,000,  to  be 
divided  equally  between  the  two  counties. 

Okla.,  Oklahoma — Bids  will  be  received  until  Jan.  10  for 
12  reinforced-concrete  bridges  in  Oklahoma  County  Esti- 
mated cost,   $35,000,     M.   Cornelius.   County  Clk. 

Okla.,  Sulphur — All  bids  recently  received  for  bridge  across 
Washite  River  rejected.  New  bids  will  be  received  until  Jan 
20   by  B.  B.   Horsman,  Clk.   of  Murray  County. 

Ariz.,  TucHon — Bids  will  be  received  by  L.  O.  Cowan,  City 
Clk.,  until  5  p.m.,  Jan.  15,  tor  reinforced-concrete  bridge  across 
Santa  Cruz  River.      Estimated  cost.    $50,000.      Noted  Sept.   16. 

Ore.,  Portland — Plans  prepared  for  400-ft.  bridge  over 
Bdlch  Creek  Canon  to  connect  Cornell  Rd.  with  Lincoln  Blvd. 
Estimated   cost,    $135,000.      Philip    H.    Dater.    City   Engr. 

Calif.,  Los  .\neeles — Bids  will  be  received  by  H.  J.  Lelande. 
County  Clk.,  until  2  p.m..  Jan.  3,  for  bridge  on  Palm  Ave. 

Calif.,  Los  Aneeies — Bids  will  be  received  by  H.  J.  Lelande, 
County  Clk.,  until  2  p.m..  Jan.   3,  for  bridge  on   Mountain  Ave. 

Calif.,  Sacramento — State  Highway  Commission  will  build 
bridge  across  Eel  River  near  Scotia  in  Humboldt  County.  Es- 
timated cost,  $90,000,  and  Humboldt  County  will  pay  $40,000 
of   cost. 

Bids  In  and  Contracts  Awarded 

Penn.,  Philadelphia — Contract  for  Diamond  St.  Bridge  over 
connecting  railway  awarded  to  CANTRELL  CONSTRUCTION 
CO.,  Philadelphia,  at  $60,75S.     Noted  Dec.  9  and  23. 

Penn.,  Phoenixi-ilie — (Official) — ^Contract  for  reinforced- 
concrete  bridge  across  .Schuylkill  River  between  Phcenixville 
and  Mont  Clare  awarded  to  AMBLER-DAVIS  CO..  Hanson 
Bldg.,    Philadelphia,   at   $80,894.      Noted    Dec.    9. 

Va.,  Norfolk — Contract  for  bridge  over  Tanner's  Creek  on 
Jamestown  Blvd.  awarded  to  ALSOP  &  PIERCE,  at  $28,780. 

Fla.,  Clearwater — (Official) — We  have  been  informed  that 
bridge  from  Clearwater  to  Clearwater  Key  will  be  built  by 
E.  W.  Parker  and  associates  under  supervision  of  E.  W. 
Parker  and  not  by  Pinnellas  County  as  stated  in  our  issue 
of  Dec.  9.  Work  will  be  done  by  their  own  forces  and  no  bids 
received. 

Ohio,  MaryNville — Contract  for  steel  bridge  over  Buck  Run 
awarded   to  JOHN   L.    PORTER,   Marysville,    at    $4,631. 

Ind.,  Indianapolis — Dunn-McCarthy  Co..  Chicago,  111.,  at 
$53, nr,:),  snbinitted  only  complete  bid  for  bridges,  abutments 
and  11  ml.?  u  rule  to  crossings  connected  with  crossing  impi-ove- 
ments  :it  Im<i\i-i-  ,St.  and  White  River  levee  under  Cleveland. 
Cinnnn.iti,    Chicago   &   St,   Louis  Ry,   and    Vandalia   R.    R. 

Ind.,  Linton — Contract  for  Joshua  Neal  Bridge  in  Stockton 
Township,  near  Linton,  and  Lukenbill  Bridge  in  Stafford 
Township,  near  Marco,  awarded  to  VINCENNES  BRIDGE  CO.. 
Vincennes. 

III.,  Bellflower — (Official) — Contract  for  steel  bridge  in 
Lexington  Township  awarded  to  PORTER-McCULLY  CON- 
STRUCTION  CO..    Mackinaw,    at    $12,990.      Noted    Dec.    2. 

III.,  Watseka  —  (Official)  —  Contract  for  reconstructing 
bridge  No.  137  awarded  to  CONTINENTAL  BRIDGE  CO.. 
Peotone,   at  $6,100.     Noted   Dec.   2. 

Neh.,  Tekaniah — (Official) — Contract  for  concrete  culverts 
awarded  to  H.  J.  CATHROE,  Omaha,  at  $21,330.  Towl  En- 
gineering  Co.,    Omaha,   Engr. 

Tex.,  El  Paso — Contract  for  four  bridges  across  Rio  Grande 
River  awarded  to  EL  PASO  BRIDGE  AND  IRON  CO.,  El  Paso, 
at    $24,000. 

WATER-WORKS 
Proposed  Work 

Maine,  I.cwlston — Maine  Public  Utilities  Commission  gave 
authority  to  Wilton  Water  Co,  to  issue  $8,000  bonds  for  in- 
stalling new  intake  stream  chamber  and  new  pipes. 


N.  Y.,  Liverpool — Citizens  considering  installation  of  water 
system.     Estimated  cost,  $25,000. 

IV.  J.,  Peapack — Borough  sold  $55,000  bonds  for  municipal 
water  plant. 


Deoemlier  .'iO,   ISll,-) 
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Penn.,  Uiinvlllc — Bids  will  be  received  Jan.  I'J  by  Water 
Commissioners  lor  reinforced-concrete  rapUl  sand  llller  of 
300,000  gal.  capacity.  Chester  &  FlemlnK,  Union  Hank  BldB-. 
nttsburgh,  l^enn.,   Enpr. 

l>enn.,  I.elcl'tou — (Official) — Plans  belnK  prepared  for  wa- 
ter works  system.  W.  N.  Bowyer,  City  ICnsr.  Noted  Dec.  16. 
Va.,  Norfolk — (Offlcial) — Bids  will  be  received  by  Board 
of  Control  until  Jan.  S  tor  repairing  three  dams  and  spill- 
ways. Kstimatid  cost.  $56,000.  T.  B.  Bornln.  Ener.-in- 
charge.     Noted  Nov.  4.     (See  adv.) 

■XV.  Va.,  liiickliannon — See  item  under  "LlBht,  Heat  and 
Powei-." 

W.  Va.,  Fniniiont  —  Citv  contemplates  installing  water 
meters.  Kstimattd  cost.  $30,000.  Ira  Smith.  Commr.  Water 
and  Sewers. 

Ga.,  Snvaiiunli — City  plans  expenditure  of  $15,000  to  e.\- 
tend  water  mains,     E.  R.  Conant,  Ch.   Kngr.  Water  Dept. 

Fla.,  Ft.  Meude— City  sold  $33,000  bonds  tor  extension  of 
sewer  system,  water-works  and  construction  of  new  electric- 
light  plant. 

S.  C,  CharleNton — Citizens  defeated  $1,500,000  bonds  for 
water-works.     Noted  Doc.   2. 

Miss.,  Oxford— J.  H.  Lawshee,  City  Clk.,  will  issue  $6,500 
bonds  for  water-works  and  electric-light  improvements. 

Mi»s.,  PntiM  Christian— Bids  will  be  received  until  Jan.  4 
for  laving  4-in.  water  main  in  Davis  Ave.  near  Third  bt.  to 
North  Railroad  St.     W.  A.  Terrell.  City  Clk.     Noted  Sept.  23. 

Tenn.,  Sharon — Citizens  voted  $25,000  bonds  for  water- 
works system  and  electric-light  plant. 

Ky  ,  GlasBOW — W.  M.  Dickinson  and  others  have  purchased 
property  of  Glasgow  Water  Co.  and  plan  considerable  improve- 
ments. 

Ky.,  Hazard — Hazard  Water  Co.  contemplates  extending 
pipe  through  all  main  streets  and  installing  filtration  plant  at 
power   house. 

Ohio,  Akron — State  will  order  installation  of  water  meters 
capable    of    measuring    flow    through    20-in.    pipe    at    plants 

large    consumers    of    car-'     '"      " 

manufacturing    districts. 
Pub.  Wks. 

Ohio,  South  Chnrle.iton — Bids  received  Dec.  14  for  water 
system  rejected.  Work  will  be  readvertised.  W.  L..  Wentz. 
City  Clk.     Noted  Dec.  9. 

Ind.,  LlBonier — Citv  Council  voted  to  extend  water  mains 
in  North  Main,  North  and  Chatham  St. 

Ind,  Miller — (Official)— Citizens  voted  $12,500  bonds  for 
water   works   system.     Carl   Olander.   City   Clk. 

Mich.,  Albion— (Official)-Citizens  voted  $10  000  bonds  for 
completing  municipal  water  system.  J.  AA .  Smith,  City  CIK. 
Not=d   Nov.   11. 

Mich.,  Menominee— Menominee  Water  Co.  will  sell  $200,000 
bonds  for  municipal  water-works  system.     Noted  Nov.   11. 

Mich.,  Monro.^— James  W.  Follin,  Engr.,  submitted  reports 
for  water-supply  system,  also  recommends  installation  ot 
filtration   plant. 

Mich.,  Mt.  Morris— (Official)— Bids  will  not  be  received 
until  spring  for  installation  of  water  system.  H.  W.  Graham, 
Pres.      Noted   Dec.   2. 

Ill  Bluffs— Fuller-Coult  Co.,  Chemical  Bldg..  St.  Louis,  Mo., 
retained   to   prepare   preliminary   plans   for   water   works   sys- 

111  Glasford- FulIer-Coult  Co..  Chemical  Bldg.,  St.  Louis, 
Mo.,  preparing  plans  for  water  works  system. 

Ill  Lebanon— FulIer-Coult  Co..  Chemical  Bldg..  St  Louis, 
Mo."  preparing  preliminary  plans   for  water   works  system. 

Ill  Virden- Fuller-Coult  Co.,  Chemical  Bldg..  St.  Louis, 
Mo.;   preparing  preliminary  plans  for  water  works  system. 

Iowa,  Ft.  Madison— Citizens  recently  voted   for  sewer  sys- 

^"lowa,    Iowa    City— City    Council    plans    to    improve    water 
works.      Estimated   cost,    $50,000. 

Iowa.  Winterset— Citizens  will  soon  vote  on  $15,000  bonds 
for  water  works. 


Akron    and    Cincir 
Fauver,    State    Supt. 


Minn 

Augus 
7,000,000-g 
gine,    motor 


.n  St  Paul — Bids  will  be  received  until  Jan.  17  by 
t  Hohens?"in,  City  Pur.  Agt.,  for  30,()00.000-gal.  and 
00-gal.    covered    reservoir,    15,000,000-gal..    pumping    en- 


reening    equipment.       Esti- 


revolvir 
mated'cost,  $10,000.     Noted  Sept.  30. 

Minn.,    St.    Paul— William    M.    Jone-s    preparing    plans    for 
water  system. 

Kan., 

approved 
$12,000. 


Estimated  cost,   $500,000. 


Hnmbolt — Plans   for   municipal   water-works   system 
by    Public    Utilities    Commission.       Estimated    cost. 
Noted  Dec.  16. 
Mont.,    Three    Forks— City    .contemp_late^s    improvement    of 


Estimated   cost,    $12,000.      Noted   Nov.    4. 


water    system. 

i-i,      n-ohp Contract    for    water    system    will    be    let    in 

February  £sfr;7ia?ed  cost,  $15,000  Lund  &  Hill,  Little  Rock, 
Ark..  Consult.   Engr.     Noted  Dec.  2. 

Ark  Dardnnelle— Citv  retained  J.  F.  Halliday,  McAlester, 
Okll:''as°e"ngireer  for  improvements  to  water  works.  Esti- 
mated   cost.    $15,000.      Noted    Dec.    23. 

Tex.,  Carthage — See  item  under  "Sewers." 

Tex.,   Cooper — See    item    under   "Sewers." 

Tex"  Ft.  Worth— Citizens  will  vote  Jan.  6  on  $500,000  bonds 
for  water-works  system. 

Tex.,  Mart— Citv  sold  $18,000  bonds  for  improvements  to 
water  works.     J.  l!  Vaughn,  Mayor.     Noted  Dec.  2. 

Tex.,  Texarkana- Citizens  voted  to  improve  water-works 
system.  .  .   tt     o 

Tex.,  Trinity-Plans,  prepared  fo--  ,'»^ater  system.  H.  S. 
■Wilder,  Houston,   Consult.  Engr.     Noted  Dec.  2. 


Okla.,  StlllMBtcr- Citizens  defeated  $116,000  Ixinds  for 
water   works  system. 

N.  M.,  Clovln — City  Council  will  hold  election  to  vote  on 
$25,000  bonds  for  extension  and  improvement  to  newer,  water 
and  light  systems. 

lilnbo,  Oowney — W.  D.  Cotton,  Engr.,  Idaho  Falls,  retained 
by  City  Council  to  prepare  plans  tor  water  syHtoni. 

Idaho,  I*ocatello— City  sold  $400,000  bonds  tor  municipal 
water    system.      Noteil    Oct.    14. 

I  tab,  I'rovUU-ner — Town  Board  plans  new  water-works 
system. 

Arlx.,  CaHa  Grande  —  Citizens  will  vote  on  bonds  for 
municipal  water  works  and  electric-light  plant.  IC.  U.  Stoner, 
City  Clk.  ■• 

.\rl»...  Miami — Citizens  voted  $80,000  bonds  for  municipal 
water  system;  also  $40,000  bonds  for  municipal  electrlc-llBht 
plant.     Noted  Dec.  2. 

WaHh.,  Coivllle — City  Council  retained  Sawyer  Bros.,  Engr.. 
Spokane,  for  construction  of  new  water  supply  system. 
Estimated   cost,    $15,000.      Noted  Oct.   7. 

Wanh.,  RldKefleld — Bids  will  be  received  by  J.  W.  Black- 
burn, Town  Clk.,  until  Jan.  4  for  water  system.  Estimated 
cost  between    $10,000  and    $15,000.      Noted   Nov.   11. 

WnHh..  Seattle — Board  of  Public  Works  considering  plans 
for  water  mains  in  Michigan  St.  Estimated  cost,  $10,000.  J. 
H.   Dimock,  City  Engr. 

^VaNh.,  Seattle — Board  ot  Public  Works  considering  plans 
for  water  mains  in  Orcas  and  Doris  St.  Estimated  cost,  $10,- 
000.     A.  H.  Dimock,  City  Engr. 

Ore.,  GrantH  PaMM — Citizens  defeated  proposition  to  pur- 
chase and  improve  water  system.     Estimated  cost,  $120,000. 

Ore.,  Turner — R.  O.  Thomas,  Mayor-elect,  contemplates  the 
Installation   of  a  water  system. 

Uue.,  Sherlirooke — City  Council  will  Install  water  main  in 
Wellington  St.  Estimated  cost,  $4,720.  F.  McKean,  Supt., 
Water-Works   Dept. 

Ont.,  Dryden — Plans  prepared  for  water  system.  Estimated 
cost.  $25,000.  B.  S.  McKcnzie,  1002  Union  Trust  Bldg.,  Winni- 
peg,  Consult.    Engr.      Noted    Dec.    2. 

Out.,  Dundna — Plans  being  prepared  for  water  mains  In 
several   streets.     R.   W.   Karch,   Chn.   Pub.    Utilities  Comn. 

Out.,    Midland — Citizens    plan     expenditure     of    $13,000     for 

addition  to  its  water-works  plant.     Frank  H.  Weston,  City  Clk. 

Ont.,  rnlonville — Plans  being  prepared  by  J.  E.  James,  City 

Engr.,   57   Adelaide  St.    E.,   Toronto,   for   water-works   system. 

Estimated    cost,    $14,000. 

ilidn  In  and  ContractM  Awarded 
R.  I.,  Cranston — (Providence  post  office) — Low  bids  re- 
ceived for  making  wash  and  core  borings  were  as  follows; 
Sprague  &  Kenwood,  Inc.,  Scranton,  Penn..  at  $10,460;  William 
Gatelstearns.  Jamaica.  N.  Y.,  at  $12,380;  Alliance  Well  Co 
Providence,  R.  I.,  at  $12,830.  Walter  B.  Chafee,  City  Clk. 
Noted  Dec.   9. 

N  Y,  New  York — (Official) — Lowest  bid  submitted  for  fur- 
nishing apparatus  and  appurtenances  for  applying  liquid 
chlorine  to  Croton  water-supply  at  Dunwoodie  -i  onkers.  was 
that  of  Wallace  &  Tiernan  Co.,  Inc.,  136  Liberty  St.,  New 
York,  at  $6,645.     Noted  Dec.   16. 

N.  J.,  Secaueus— Contract  for  water  pipe  line  connections 
at  County  Road  and  County  Farm,  awarded  to  CULLIGAN  & 
MACH,   122  West   26th  St.,   Bayonne. 

N.  J.,  Ventnor— (Official)- Contract  for  supply  of  pumps  and 
air  compressors  awarded  to  JOSEPH  T.SURIOARD  &  CO.. 
Philadelphia,  Penn.  Estimated  cost.  $30,674.  Noted  Nov.  11. 
Penn.,  Philadelphia— Lowest  bids  received  for  equipment 
for  citv  pumping  stations  were  as  follows:  Coal  storage  and 
handling  equipment.  Specialty  Engineering  Co..  Trenton  and 
AHeghenv  Ave..  Philadelphia.  $17,950;  stokers  and  superheat- 
ers. Combustion  Engineering  C9rporation,  $17,9d0;  blowers. 
i  F  Sturtevant  Co..  $1,900;  c.-i.  pipes  and  special  fittings. 
"Standard  Cast-iron  Pipe  and  Foundry  Co..  Bristol,  Tenn.. 
$6  427:  mechanical  stoker  equipment.  Combustion  Engineering 
Corporation.   $15,864. 

r-o       ffitTn-ornlil Contract     for    reinforced-ccncrete    clear- 

wat^/'brsi^  awarded  to"cASE  &  COTHRAN,  Candler  Bldg.. 
Atlanta,    Ga.      Estimated    cost,    $6,500. 

Ohio,  Clevelanil— Contract  for  water  mains  in  South  Wood- 
lind  Rd  awarded  to  LANSEE  CO.,  Cleveland  Heights.  Esti- 
m."fed  cost  $20,000.  F.  A.  Pease  Engineering  Co..  Marshall 
Bldg.,  Cleveland,  Engr.     Noted  Dec.  9. 

Ohio  VVilberforce — Contract  for  improvements  to  water 
suppU  system  awarded  to  SHARTLE  MACHINE  CO.,  Co- 
lumbus.     Noted    Dec.    2.  ,  .  .„ 

wioh       \lbion (Offlcial) — Low    bidders    for    pumping    sta- 

tion"n"d"boVler"J:ousy'for  w'ater  system  we-  F  f.  Schma^her. 
Mbion  at  $7,688;  Weston  Bros.,  Albion,  at  $11,07,!.  J.  c  smiin, 
Citv  cik.     Noted   Dec.   9. 

Mich..  Detroit-Contract,  for  water-works  system  awarded 
by  Board  of  Water  Commissioners  to  GAMON  METLK  CO., 
Newark.  N.   J.  ,  j    j    .„ 

Ill  Frankfort— Contract  for  new  water  mains  awarded  to 
CnlrAffo  He"gHTS  COAL  CO..  Chicago.  Estimated  cost, 
$10,919. 

111.,  GalesburK- (Official)— Bids  for  «"bular  deep  well  re- 
jected!    F.  L.  M.  Connolly,  City  Engr.     Noted  Dec.  16. 

Wis.,  West  Allls— Contract  for  '"j'"?  Wq't?""  '"^'"  '"  ^*'"' 
Ave.  awarded  by  City  Council  to  H.  HOHENSE. 

N.  D.,  Velva— City  Council  rejected  all  bids  for  improve- 
ments  to   water   works. 

T»T     nallas (Official)— Contract   for   new   water   pipes    in 

Oal7c"ff  St  awarded  to  AMERICVX  CAST  IRON  PIPE  CO 
Ssliriated  cost,  $215,000.  J.  M.  Preston.  City  Engr.  Noted 
Dec.    16. 
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Ore.,  Gpston— Contract  for  water  works  system  awarded  to 
V.   R.  DENNIS,  Lewis  Bldg.,   Portland.      Estimated  cost,   $7,500. 

Ore..  lliHvaukee — Low  bidders  for  water  works  system 
were:  Giebiseh  &  Joplin,  Portland,  $22,542;  Oskar  Huber, 
Portland,  $24,666;  J.  F.  Shea,  Portland,  $24,i)S2.  J.  W.  Morris, 
City  Engr.     Noted  Nov.  2r). 

<lue„  Prlncevillo — Contract  for  water  system,  pumping 
station,  also  4-in.  and  6-in.  c.-i.  pipes,  valves,  pumps,  hydrants. 
etc.,  awarded  to  B.  FEENEY.  Estimated  cost,  $25,000.  Noted 
Dec.  9. 

Ont.,  Brookvillc — Contract  for  liltration  plant  awarded  to 
ROBERTS  FILTRATION  CO.,  Derby.  Penn.  Estimated  cost, 
$S6,000.      Noted   Oct.    22. 

B.r.,  Port  Moody — Contract  for  supply  pipe  for  new 
\vater-works  system  awarded  to  CANADIAN  PIPE   CO. 


SEWERS 
ProiioNeil  AVc 


rk 


ill  be  received  until  Jan.  12  for 
Estimated  cost,  $65,000.  Wil- 
Noted    Oct.    21. 

4,000,000  for  sew- 

passed    $50,000 


nate 


MaH8.,  New  Bedford — Bids 
installins  intercepting  sewer 
liam   F.    Williams,   City   Engr 

IV.  Y.,  Buffalo — City  plans  expenditure 
age-disposal  plant. 

X.    Y.,    New    Rochelle — Board    of    Esti 
l^ond  issue  for  sewage-disposal   plant. 

N.  Y.,  North  Tonawanda — Citizens  plan  expenditure  of  be- 
tween $150,000  and  $160,000  for  sewage-disposal  plant, 

N.  \,,  Oueoirta — (Official) — Bids  will  be  received  next 
spi-ing  for  sewage-disposal  plant.  Estimated  cost,  $45,000.  F. 
M.    Gurney,    City    Engr.      Noted    Dec.    16. 

N.  Y.,  Utlca — Harry  R.  Hays,  Commissioner  of  Public 
Works,  recommends  that  plans  be  prepared  for  improvements 
to  sewer  system. 

\,  J..  Jersey  City — Board  of  Commissioners  approved  in- 
stallation  of  new  sewer  in  Horseshoe  Section. 

Md.,  Bnltimore — Citizens  defeated  $40,000  bonds  for  three 
sanitary  sewers. 

Va.,  Norfolk — City  will  construct  concrete  drain  and  cul- 
vert in  south  end  of  Dinwiddle  St.     W.  T.  Brooke,   City  Engr. 

^.  C,  Greensboro — Citizens  voted  $75,000  bonds  for  improv- 
ing and  extending  sewers  and  water  mains.     Noted   Nov.   11. 

N.  C,  Kingrs  ^lountnin — City  contemplates  sew'er  system. 

Fin.,  Vt.  Meade — See   item   under   "Water-Works." 

Fin.,  Gainesville — See  item   under   "Streets  and   Roads." 

Fla..  tininesviile — (Official) — Bids  will  be  received  in  Feb- 
ruary for  extension  of  sewer  system.  Estimated  cost,  $12,000. 
G.   H.   Cairns,   City   Engr.     Noted  Dec.   16. 

Fla.,  Key  AVest — John  J.  Quinn  and  John  R.  Pearson  ap- 
plied foi"  franchise  to  construct  sewer  system. 

Tenn.,  Nashville — Citv  Commissioners  plan  to  build  new 
sewers.  Estimated  cost,  $300,000.  W.  W.  Southgate,  City 
Engr. 

Ky.,  Paducali — See  item  under  "Buildings." 

Ohio,  Greenville — Plans  been  prepared  for  trunk  sewer  in 
Greenville.      Estimated  cost,   $50,000. 

Ohio,  I.,anoaMter — Citv  plans  storm  sewer  in  .South  Bi-oad 
St.  from  Hocking  River  to  Main  St.     Estimated  cost,  $8,200. 

Ohio,   Middletown — Bids   will   be   re 
sion.    City    Hall,    until    noon,    Jan.    4, 
sewer  in  various  streets. 

Council    sold    $32,500    bonds    for 

Ohio,  Younestown — Bids  will  soon  be  received  for  sewer 
in  .Mill  Creek  Sewer  District.  Frank  Little,  City  Engr.  Noted 
Oct.  21. 

Ind.,  Fairmount — (Official) — W.  J.  Sherman  Co..  Toledo, 
Ohio,  has  been  i-etained  to  prepare  plans  for  -complete  san- 
itary   sewer    system. 


111., 


-J.   E.   Schwaab,   City   Engr.,   is   preparing   plans 


lown,  Hampton — Bids  will  be  received  until  Jan.  7  for 
sanitary  sewer  system.  P.  A.  Van  Pelt,  City  Clk.  Noted 
Dec.    23. 

Iowa,  Rock  Valley — Press  reports  state  citizens  contem- 
pl.ate  sewer  system. 

Iowa,  AVaterloo — Citizens  comtemplate  sew^er  system  and 
sewage-disposal  plant.  Estimated  cost.  $5,000.  Burns  &  Mc- 
Donnell, 821  Scarritt  Bldg.,  Kansas  City,  Mo.,  Engr. 

Kan.,  Kansas  City — City  plans  to  construct  sewer  system. 
J.   Ij.   Beggs,   Street  Comr. 

Neb.,  Pierce — Bids  will  be  received  about  Mar.  1  bv  L.  P. 
Connor,  City  Clk.,  for  sew.er  system.  Estimated  cost,  $20,000. 
.N'oted   Dec.   23. 

?Io.,  St.  I.onlH — Bids  will  be  received  by  city  until  noon, 
Jan.  7.  for  constructing  North  Baden  public  sewer.  First  Sec- 
tion, also  for  sewers  in  Glaise  Creek  Sewer  District  No.  12. 


-City    contemplates    sewer 


and    water    works 
for 


Tex.,    Dallas — -Bids     will     be     received     about    .Tan.     3  5 
purchase   of  $350,000   bonds  for  sewage-disposal  plant. 

Tex.,  Dallas — Cit.v  Commissioners  will  soon  receive  bids 
for  sanitary  sewer  main  between  Zang's  Blvd.  and  Winnetka 
Ave.   in   Oakclift'.     Estimated   cost,   $21,500.     Noted  Nov.   11. 

-Citizens  will   vote   on  bonds  for  sewer  sys- 


Okln.,  Enid — Plans  being  prepared  for  sewer  system  ii 
three  new  sewer  districts  and  for  extensions  in  two  district." 
W.   C,   Rogers,   City    Clk.      Noted   Dec.    2. 

N.    M.,    CloTis — See    item    under    "Water-Works-" 

Ore.,  Iia_Grandc — Contract  for  sewer  system  will   be   let 


Bids  In  and  Contracts  Awarded 

Mass.,  Needham — (Official) — Contract  for  sewer  work  in 
Section  No.  104  awarded  to  BAY  STATE  DREDGING  CON- 
TRACTING CO.,  247  Atlantic  Ave.,  Boston.  Estimated  cost, 
$59,055.     Noted  Dec.  23. 

Mass.,  Needham — Contract  for  sewer  work  in  Section  No 
103  awarded  to  BRUNI  &  POTITTI,  IS  Tremont  St.,  Boston. 
Estimated  cost,   $34,011. 

N.  Y.,  Buffalo — Contract  for  sewer  in  Swan  and  Seneca  St., 
awarded  to  JCSKPH  F.  STABELL  CONSTRUCTION  CO.,  Ni- 
agara St.,   Buffalo.      Estimated  cost,   $110,693.     George  H.  Nor- 


sewers  awarded   to   FRED 


ton.  City  Engr. 

N.  Y.,  Mt.  Vernon — Contract  for .„  „ 

W.   BURNHAM,   30   East  42nd  St.,   New  York, 

N.  J.,  Jersey  City — Contract  for  pipe  sewer  in  Wade  St. 
to  connect  with  sewer  in  Ocean  Ave.,  awarded  to  CHARLES 
O'NEILL.      Noted    Nov.    IS. 

Md..  Baltimore — Low  bids  received  for  lateral  sewers  in 
District  No.  34C,  Sanitary  Contract  No.  170  were  from  Glass 
&  McAleer,  2030  Hartfoi-d  Ave.,  Baltimore;  in  District  No. 
39C,  Sanitary  Contract  No.  171.  W.  H.  &  C.  F.  Thompson,  530 
East   70th   St.,   Baltimore.      Noted   Nov.   25. 

Ala.,  Citronelle — Contiact  for  sewer  system  awarded  bv 
city  to  J.  W.  GURLEY  &  CO..  Mobile.  Estimated  cost,  $28,088. 
Edgar   B.   Kay,   Tuscaloosa,   Engr.      Noted   Oct.   14. 

Ohio,  SprinK'fleld — Low  bids  for  constructing  a  number  of 
sewers  in  various  streets  were  received  from  Huonker  & 
Krumholtz,  at  $4,579  and  R.  J.  Cavanaugh,  at  $4,857.  Noted 
Nov.   15. 

Ind..     Mishawaka- 

from    Lincoln    Highv 
SMITH,   Elkhart. 

Ind.,  W'abash — Contract  for  sanitary  sewers  in  Thorne  and 
Market  St.,  awarded  to  GEORGE  E.  HIPSKIND.     W.  L.  Agan. 

City    Engr. 


Minn.,  Belle  Plaine — Contract  for  sanitary  sewers  in  Mar- 
ket, Forest  and  Meridan  St.  awarded  to  ILLSTRUP  &  OLSEN. 
Minneapolis.      Estimated   cost,    $6,804.      Noted   Dec.    2. 


Minn.,  St.  Paul — Contract  for  installing  4,300  ft.  15-in.  to 
36-in.  sewer  awarded  to  TANNER  BROS.,  Detroit,  Mich.  Es- 
timated cost,  $24,490. 

Kan.,  Cherryvale — (Official) — Contract  for  sewers  in  Dis- 
trict No.  2  awarded  to  AXTEL  &  OLDHAM,  Kansas  City,  Mo. 
Estimated  cost,  $14,401.     Noted  Nov.  25. 

Kan..  Hutchinson — (Official) — Contract  for  sanitary  sewer 
for  Hyde  Park  addition  awarded  to  J.  H.  SHEARS  &  SONS, 
Hutchinson.     E.  Metz,  City  Clk.     Noted  Oct.  21. 

Neb.,  Lincoln — (Official) — Contract  for  storm  sewer  in  J 
St.  awarded  to  CATHROE  CO.,  Omaha.  Neb.  Estimated  cost, 
$5,391.      T.   H.   Berg,   City   Clk.      Noted  Dec.   16. 

Tex.,  Houston — Contract  for  sewer  improvements  awarded 
as  follows:  HORTO.N'  &  HORTON,  Burnett  St.  sewer,  at  $70,- 
500;  Paschal  St..  North  Main  to  Cochran  St.,  at  $17,600;  DAVIS 
BROS.,  White  Oak  and  Florence  St.  sewer,  at  $2,000.  E.  E. 
Sands,  City  Engr.     Noted  Dec.   9. 

Ore.  Portland  —  Contract  for  sewers  in  various  streets 
awarded  to  W.  S.  WEAVER,  Portland.  A.  L.  Barbour,  City 
Clk.     Noted   Sept.   30. 

Calif.,  San  Francisco — (Official) — Low  bidder  for  sewer 
system  in  South  Bay  View  District  was  Tibbetts-Pacific  Co., 
16  California  St..  San  Francisco,  at  $37,788.  M.  M.  O'Shaugh- 
nessy,  City  Engr.     Noted  Dec.  2. 

Ont.,  Hull — Citizens  will  install  sewers  in  Scott  and 
Chateauguay  St.  by  day  labor.     J.  P.  A.  Laforest,  City  Engr. 

Ont.,  Ottawa — City  will  construct  sewer  bv  day  labor.  Es- 
timated cost,  $425,000.  F.  C.  Ashwith,  City  Engr.  R.  S.  &  W. 
S.  Lea.  10  Cathcart  St.,  Montreal,  Que.,  Consult.  Engr.  Noted 
Nov.    4. 

Ont.,  Sarnia — Contract  for  sewers  in  Stewart  St.,  N..  Stew- 
art St.,  S.,  and  William  St.  awarded  to  PATRICK  CORRIGAN. 
Estimated  cost,   $4,626. 

Ont.,  Toronto — Contract  for  sew^ers  in  various  streets 
awarded  to  W.  E.  TAY'LOR.  43  Clinton  St.,  Toronto.  Estimated 
cost,  $22,000.     Noted  Dec.  16. 

G.\RBAGE 

Pr<»poscil  AVork 

N.  Y.,  Blncrhamton — John  A.  Giles,  City  Engr.,  recommended 
to  City  Council  construction  of  garbage  incinerating  plant  on 
Noyes    Island.      Estimated    cost,    $110,000. 

N.  Y'.,  New  York — (Borough  of  Manhattan)  —  (Official) — Bids 
will  be  received  by  J.  T.  Fetherston,  Comr.  of  Street  Cleaning. 
Municipal  Bldg..  until  noon.  Jan.  18,  for  final  disposition  of 
garbage  from  boroughs  of  Manhattan,  Bronx,  Brooklyn  and 
of  City  of  New  York   on  citv  land,  Form  No.  2. 
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ui^?*  ,  iV>  ^*"  lork— (norough  of  Manhattan)  — (Olllclal)  — 
Bids  yvill  be  received  until  noon,  Jan.  la.  at  Uooni  12.17, 
Municipal  Hldg.,  Boroush  of  Manhattan,  for  disposal  of  ifar- 
base  for  period  of  five  years  in  BorouKhs  of  Manhattan, 
Bronx  ami  hrookU  n  (See  adv.)  Plans  and  specincatlons  on 
nie  at  office  ot  Enslnoerlng  News,"  36th  St.  at  Tenth  Ave., 
New  York. 

Ohio,  tlevclniia— Bids  will  be  received  until  noon,  Jan.  4, 
by  Adam  H.  Graham,  Dir.  of  Pub.  Ser.,  for  disposal  of  trarbaffe 
for  period  of  two  years,   from  Apr.   1,   1910,   to  Apr.  1,   liils. 

Ohio.  rolumhiiN—  Bids  will  be  received  until  noon,  Jan.  4, 
by  George  A.  Borden,  Dir.  of  Pub.  Ser.,  for  purchase  of 
garbage  grease  and  tankage  produced  at  Municipal  Reduc- 
tion   Plant. 

.  ..^^'J!;'  V'^J  AIllM— Bids  will  be  received  until  7:30  p.m.,  Jan. 
3,  by  E.  J.  Oberst,  City  Kngr.,  for  municipal  garbage  inciner- 
ator.     Estimated  cost,   $5,000.      Noted   Dec.   2. 

Bids  III  and  ContraotM  .\wardcd 
N.  Y.,  I'tlva — Contract  for  collection  and  removal  of  garb- 
age for  five  years,  from  Jan.  1,  1916,  to  Dec.  31,  1920,  awarded 
to    DANIEL.    T.    BECKER    and    JOHN    J.    O'NEILL.,    Utica.    at 
$125,940. 

jr.  Y.,  Itlea — Contract  for  cleaning  paved  streets  of  city 
for  five  years  Irom  Jan.  1.  1016,  to  Dec.  31.  1920,  awarded  to 
HARRY   W.    KOIJERTS   CO.,   Utica,   at   $332,400. 

Penn.,  PhlliKlclphin — Contract  awarded  bv  D<'partment  of 
Public  Works  for  collection  and  disposal  of  garbage  for  1916 
to  PENN  REDUCTION  CO.,  at  $373„5SS,     Noted  Nov.  111. 

Del.,  Wilmington — Board  of  Health  awarded  contract  for 
disposal  of  garbage  for  period  of  nine  vears  to  WILMINGTON 
SANITARY"   CO.,  at   $S1,500.     Noted  Oct.   21. 

STRKETS  AND  ROADS 
Proposed  Work 

Mass.,  CamliridBe — City  Council  has  appropriated  $50,000 
for  paving  Massachusetts  Ave.  from  City  Hall  to  Quinoy  Sq., 
and  $7,000  for  paving  Munroe  St, 

ST.  Y.,  Dryden — Stone  road  will  be  constructed  from  Dry- 
den  and  Groton  town  line  at  McLean  through  DeBoudre's 
Farm  on  Dryden-Courtland  macadam   road. 

N.  Y.,  New  Yorli — (Borough  of  Brooklyn) — OfflciaD^Bids 
will  be  received  by  L.  H.  Pounds  Borough  Pre.s..  until  11  a.m.. 
Jan.  6,  for  furnishing  and  delivering  asphalt,  granite  and 
wood  paving  blocks,  5,000  bbl.  Portland  cement  and  2,000  cu.yd. 
paving  sand. 

ST.  Y.,  Syracuse — Council  considering  proposition  to  extend 
Massena  St.  through  to  intersection  of  Tullv  and  Ontario  St. 
Estimated   cost,    $l00,000. 

N.  J.,  Jersey  City — Bids  will  be  received  bv  J.  C.  .Sweeney, 
Clk.,  Blvd.  Comrs..  until  11  a.m.,  Jan.  5,  for  40,000  gal. 
asphaltic  road  oil,  100,000  gal.  asphaltic  road  binder,  about 
4,000  yd.  crushed  stone,  12,000  ft.  wire  No.  6  and  S  and  750 
gal.  engine  oil. 

W,  Va.,  Clarksburg — Press  reports  state  that  citizens  of 
Portland  District.  Preston  County,  contemplate  $250,000  bond 
issue  for  road  from  Albright  on  ^Iorganto\\'n  &  Kingwood 
R.R.   to  Maryland   state   line. 

■\V.  Va.,  Morgnnton-n — Bonds  for  $300,000  sold  for  road 
improvements   in    IMorgan    District. 

W.  Va..  AVelch — Citizens  voted  $293,000  bonds  for  road  con- 
struction in  Sandy  River  District,  McDowell  County.  Noted 
Nov.  18. 

N".  C,  Greenville — Bonds  for  $50,000  voted  by  citizens  of 
Pitt  County,  Chicod  Township,  for  road  work.  S.  A.  Congle- 
ton,  Chn.  of  County  Comrs. 

Ga.v  Atlanta — Commissioners  ot  Fulton  County  contemplate 
2-mile   boulevard   around   lake   at   Lakewood. 

Ga.,    .\tlanta — Ivv    St.    will    be    paved    with    asphalt    from 
Peachtree     St.     to    Edgewood    Ave.       Estimated    cost,     $13,600. 
Ga.,   Savannah— Appropriation   of  $65,000   made   by   city   for 
street  improvements. 

Ga.,  TIfton — City  will  issue  $10,000  bonds  for  paving. 
Pla.,   Gainesville — (Official) — Bids    will   be   asked   in   two   or 
three   months   for   paving    portion    of  University   Ave.    and    ex- 
tending  sewer  system.      Citizens   recently  voted    $21,000  bonds 
for  this  purpose.     Noted   Dec.   16. 

Fla..  Pnlatka — County  plans  to  build  sand  asphalt  road  to 
Orange   Springs,    ISii    miles.      Estimated    cost,    $77,850. 

Pla.,  St.  Angustine — Bids  will  be  received  until  Jan.  4  by  I. 
I.  Moodv,  Chn..  Comrs.  of  St  Johns  County,  for  paving  King 
St.   frorri   San  Sebastian   Bridge   to  Horn   Rd.   with   brick. 

Miss,,.  Gnlfport — Board  of  Supervisors  of  Harrison  County 
contemplates  $200,000  bond  issue  for  boulevard  along  sea 
front. 

Miss.,  Jackson — Bids  will  be  received  by  W.  W.  Downing. 
Chancery  Clk..  until  Jan.  4  for  surfacing  about  5  miles  of 
road. 

Tenn.,  Columbia — City  Council  will  improve  West  Seventh, 
Garden  and  Railroad  St.  with  asphaltic  concrete. 

Tenn.,    Colnmbia — Maury    County    Highway    Commissioners 
win  build  road  from  Hampshire  to  County  line,  about  3  miles. 
Tenn..    .loneshoro — Citizens    voted    $425,000    I)onds    for    road 
construction.      Noted    Nov.    IS. 

Tenn.,    Mnrlreeshoro — Citizens    defeated    $175,000    bonds    to 
purchase  and  maintain   turnpikes.     Noted  Sept.   30  and   Nov.   4. 
Tenn.,    Nashville — Citv    Commissioners    appropriated    $146,- 
130  for  paving  in   1916.     'W.  W.   Southgate,  City  Engr. 

Ky.,  Somerset — Citizens  of  Pulaski  County  defeated  $300,- 
000  bonds  for  roads.     Noted  Sept.  16. 

Ohio,  Akron — Plans  will  be  prepared  for  repaving  Ex- 
change St.  from  Bast  Market  St.  to  Portage  Path. 

Ohio,  Akron — Commissioners  of  Summit  County  contem- 
plate an  expenditure  of  $372,000  for  road  work  next  year. 

Ohio,  Cleveland — Commissioners  of  Cuyahoga  County  will 
nave.  West  Lake  Rd.  next  spring.     Estimated  cost.  $200,000. 


driirudrnec — (Olllclal)— Bids    will    be    received    by 
■  oudy,    Villago    Clk..    until    noon,    Jan.    S.    for    Hlde- 


p.m., 


-City    plans    to   pave   .a   number   of   streets    next 


Ohl< 

walks  on  Hrccksvllie  lid." bctween''station''fjo."i7it°nn'd''23'()' 

Ind.,  (Uiiumhln  City — Bids  will  be  received  until  2:30  p.m.. 
Fob.  »,  by  T.  A.  McLaughlin.  Audr.,  Comrs.  of  Whitley  County 
for  roud  on  line  between  Whitley  and  Noble  Counties. 

Ind..     Columliln     City — Bids     will     be     received     by     '^       * 
McLaughlin,    Audr.,    Comrs.    of    Whitley    County,    until    1 
Feb.  9,   for  three  gravi-1  roads  In  Smith  Township. 

Ind.,  Kt.  Wayne — (Olllclal)  — Bids  will  be  received  by  Board 
of  Park  CommlHHioners  of  City  of  Ft.  Wayne  until  4  p.m.,  Jan. 
17.  for  Improving  RudlHllI  Blvd.  from  west  property  line  ot 
PIqua   Ave.    to   east    property   line   of   Broadway. 

III.,  nUiin— According  to  press  reports  plans  are  being 
considered   for   $750,000    bond    Issue   for   road   improvements. 

III.,   (inlena 
spring. 

Ill,,  (Catena — Election  will  be  held  in  Kane  County  next 
spring   to  vote  on   $1,500,000   bonds  for  State-aid   highways. 

III,.  Ottawa— Board  of  Supervisors  of  La  Salle  County  con- 
template $500,000  bond   issue  for  road  work. 

III.,  I'rorIa — Board  of  Local  Improvements  plans  to  pave 
Win  St.  between  Adams  St.  and  Reed  Ave.  with  brick.  Esti- 
mated cost.  $6,051. 

AVlB..  W'ashliurn — Plans  being  prepared  for  street  Improve- 
ments during  1916. 

Iowa,  Clinton — Bids  will  be  received  bv  city  until  Jan.  U 
for    paving    seven    blocks    In    downtown    district    with    brick. 

Estimated  cost.   $53,678. 

.Minn.,  Carlton — Bids  will  be  received  by  A.  R.  Norman. 
County  Audr.,  until  10  a.m..  Jan.  7,  for  State  Rural  Highway 
No.    11.      lOstimated   cost,    $32,885.      C.    D.   Conkey,   Engr. 

Minn.,  St.  Paul — ( Official )  — Bids  will  be  received  by  A. 
riohenstein.  Pur.  Agt.,  until  10:30  a.m.,  Jan.  3,  for  grading  and 
improving  Osceola  Ave.  from  Lexington  Ave.  to  Dunlap  St. 

IVeb.,  Omaha — Plans  approved  by  City  Commissioners  for 
boulevard  from  Fontelle  to  Miller   Parks. 

Mo.,  Kansas  City — According  to  press  reports  movement  Is 
on  foot  to  rocksurface  the  Osage  Valley  Highway  between 
Kansas  City  and  Springfield. 

Mo.,   Mountain   Grove — Bonds  for   $45,000   voted   by   citizens 

for  road  work. 

Mo..    Platte    City— Boa 

plans  bond  issue  for  139  i 

Mo.,  St.  Louis — Bids  will  be  received  by  E.  R.  Kinsey,  Pres.. 
Bd.  of  Pub.  Ser.,  until  noon,  Jan.  7,  for  grading  Taylor  Ave. 
from  Broadway  to   Plorlsant  Ave. 

Ark.,  AValdron — Surveys  will  be  made  by  State  Highway 
Department,  Little  Rock,  for  road  from  Waldron  to  Coaldale, 
22  miles. 

Tex.,  Dallas — O.  H.  Lang.  City  Comr..  will  submit  plan  to 
citizens  for  paving  all  streets  of  city.  Estimated  cost, 
$7,500,000. 

Tex.,  Denison — Rids  will  be  received  by  Commissioners  of 
Grayson  County  until  Jan.  12  for  improving  highway  system. 
Estimated  cost.  $1,150,000.  of  which  $900,000  is  now  available 
J.   C.  Field   &  Co.,   105   Field   Bldg.,   Consult.    Engr. 

Tex.,  El  Paso — Commissioners  of  El  Paso  County  contem- 
plate an  expenditure  of  between  $100,000  and  $125,000  for 
improving  LTpper  Valley  Rd. 

Tex.,  Graham — Citizens  of  Graham  District  defeated  $35,000 
bonds  for  road  improvements. 

Tex.,  Grand  Saline — Election  will  be  held  Jan.  10  to  vote 
on   $16,000  bonds  for   street   improvemenls. 

Tex.,  La  Granee — Election  will  be  held  in  Favette  Countv, 
Commissioners  Precinct  to  vote  on  bonds  for  70  miles  of  road, 
Schulenberg  portion  of  National  Highway.  J.  C.  Baumgarten, 
Pres. 

Tex.,  Lookbart — Election  will  be  held  Jan.  22  to  vote  on 
$50,000   bonds   for   highwa.v   construction.      Noted   Dec.    9. 

Tex.,  Lufkin — Election  will  be  held  Feb.  26  in  Angelina 
County.  Lufkin  Precinct,  to  vote  on  $200,000  bonds  for  road 
construction. 

Tex.,  Sulphur  Sprlnss — Citizens  voted  $100,000  bonds  for 
road  improvements  in  Precinct  No.  1.     Noted  Nov.  IS. 

^A'ash.,  Seattle — Bids  will  be  received  until  .Tan.  11  by 
Commissioners  of  King  County  for  road  from  Hazelwood  to 
Newport,     part    of    Permanent    Highway    No.    13.       Estimated 

cost,  $25,000. 

received    until    Jan.    16    by 
for     Permanent     Highway 

x\o.   IS. 

AVash.,  'Walla  >Valla — City  contemplates  expenditure  of 
between  $75,000  and  $100,000  for  paving  various  streets  next 
year. 


Ore.,  Portland — City  Council  plans  to  Improve  East  29th 
St.  from  Belmont  to  East  Stark  St.  and  East  Washington  St. 
from  East  29th  to  East  31st  St. 

BIdM  In  and  Contraets  Awarded 

>fnss.,  Boston — (Braintree) — Contract  for  road  in  Barn- 
stable Township,  Braintree,  awarded  to  THOMAS  &  MURPHY. 
Middleboro,  at  $9,S39. 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Dec.  20  for  repairing  asphalt  pavement  on 
marginal  streets  and  piers.  North.  p:;ast  and  Harlem  Rivers, 
about  13.000  sq.vd..  as  follows:  Uvalde  .\sphalt  Paving  Co.. 
$1.34  per  sq.yd.:  Barber  Asphalt  Paving  Co..  $1,375  per  sq.yd.; 
Sicilian  .\sphalt  Paving  Co..  $1.38  per  sq.yd.     Noted   Dec.   16. 

X.  Y„  New  York — (Borough  of  Manhattan) — (OfHclal) — 
Bids  were  received  Dec.  21  for  wood-block  pavement  in  team 
i^ingway    and    wagon     way    spaces    of    municipal     ferryboat 
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"Mayor  Gaynor,"  from  Franklin  Contracting  Co..  52  Vander- 
bilt  Ave..  New  York,  at  $2,S00.  and  Ricliard  Lamb,  at  $3,520. 
Noted   Dec.    16. 

X.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Bids  were  received  Dec.  21  for  wood-bloclc  pavement  in  team 
g-angway  and  wagon  wa.v  spaces  of  municipal  ferryboats 
"Bavridge."  "Gowanus"  and  "Nassau,"  from  Franklin  Con- 
tractinK  Co.,  52  Vanderbilt  Ave..  New  York,  at  $12,700,  and 
Richard   Lamb,   at  $16,737.     Noted   Dec.    16. 

N.  Y„  Xew  York — (BorouKh  of  Manhattan)  —  (Official)^ 
Bids  were  received  Dec.  21  for  wood-block  pavement  in  team 
gangway  and  wagon  way  spaces  of  municipal  ferryboats 
"Manhattan,"  "Brooklyn,"  "Cjueens."  "Bronx"  and  "Rich- 
mond." from  Franklin  Contracting  Co..  52  Vanderbilt  Ave., 
Xew  York,  at  $15,400.  and  Richard  Lamb,  at  $18,799.  Noted 
Dec.    16. 

\'.  J.,  Jersey  C^ty — Contract  for  improving  Newark  Turn- 
pike awarded  to  WILLIAM   BAKER,  INC.,  at  $480,000. 

.Mil.,  nnltiniore — Contract  for  paving  Pratt  St.  from  Lin- 
wood  Ave.  to  east  citv  limits  awarded  to  BALTIMORE  AS- 
PH-^VLT  BLOCK  AND  TILE  CO.,  Monroe  and  Lorman  St.,  Bal- 
tiniore.     Noted   Dec.   16. 

N.  C,  Irlncolnton — Contract  for  paving  Main  St.  and  con- 
structing 20  blocks  of  sidewalks  awarded  to  NOLL  CON- 
STRUCTION CO.,   Chattanooga,   Tenn. 

Fla.,  Jacksonville — Contract  for  paving  awarded  to  H.  H. 
ENBODY.   Aurora,    111.      Estimated   cost.    $40,000. 

Pin.,  Tnrpon  Siirini;s — Contract  for  constructing  sidewalks 
awarded  to  SOUTHERN  CONCRETE  AND  CONSTRUCTION 
CO.,   Tarpon  Springs  and   St.    Petersburg. 

Ohio,  Cleveland  Helshts — (Warrensville  post  office) — Con- 
tract for  grading-  and  flagging  South  Woodland  Rd.  awarded 
to  J.  W.  CHAPMAN,  1653  Ridgefield  Rd.,  Cleveland.  Esti- 
mated cost,   $25,176. 

Ind.,  Ander.son — Commissioners  of  Madison  County  awarded 
contract  for  four  gravel  roads  to  RAYMOND  STEPHENS,  at 
$2,120.  $2,150.  $6,300  and  $3,575,  respectively;  two  gravel  roads 
to  M.\DISON  CONSTRUCTION  CO..  at  $2,000  and  $1,349,  re- 
spectively.     Noted   Nov.    25. 

III.,  Rook  Island — Contract  for  paving  Eighth  Ave.,  and 
24th  and  29th  St.  awarded  to  McC.\RTHY  IMPROVEMENT 
CO.      Estimated  cost.   $15,052.     Noted   Dec.    16. 

Tex.,  Clarksville — Contract  for  system  of  highways  includ- 
ing bridges,  culverts,  etc..  for  Road  District  No.  1.  Red  River 
Countv.  awarded  to  TEXAS  NATIONAL  CONSTRLTCTION  CO., 
Clarksville.  Estimated  cost,  $300,000.  J.  R.  Johnson.  Engr. 
Noted  Dec.   2. 

Tex.,  Dallas — Contract  for  paving  Bishop  Ave.  from  Jeffer- 
son to  Davis  St.  awarded  to  STANDARD  ENGINEERING  AND 
CONSTRUCTION    CO..    at    $18,023. 

Tex..  Liberty — N.  A.  DAWSON.  San  Antonio,  at  $25,000. 
awarded  contract  for  gravel  highway  on  road  from  Liberty  to 
Livingston. 

Tex.,  San  Saba — San  Saba  County  Commissioners  awarded 
contract  for  constructing  and  improving  sand-clay  roads  to 
HORACE  H.  SHELTON,  San  Antonio.     Estimated  cost,  $50,000. 

Okla..  Muskogee  —  Contract  for  road  improvements  in 
Muskogee  Countv  awarded  to  H.  B.  WILSON,  at  $8,000.  J.  B. 
Clonts.  County  E'ngr.     Noted  Nov.  11  and  Dec.  16. 

Wash.,  Olynipia — Contract  awarded  to  S.  G.  KINDER 
Bridgeport,  at  $7,568  for  surfacing  with  gravel  12  miles  of 
Sunset   Highway,  Wenatchee    northerly. 

Wash.,  Olynipia — Contracts  for  highway  work  awarded  as 
follows:  G.  L.  STICKLER.  Davenport,  $23,887,  for  8%  miles. 
Inland  Empire  Highwav  Pullman  South;  H.  L.  WILSON  CO., 
Walla  Walla,  $16,945.  for  11 '2  miles,  Inland  Empire  Highway 
Kennewick  West.  Kiona  to  Richland;  G.  L.  STICKLER.  Dav- 
enport, $22,639,  for  9"™  miles.  Inland  Empire  Highway  Walla 
Walla  West,  Touchet  to  Wallula:  GENERAL  CONSTRUCTION 
CO.,  Spokane,  $21,646,  for  9  miles,  Insland  Empire  Highway 
Rosalia   to  Oakesdale.      Noted  Dec.   2. 

-Wash.,  Seattle — Vahlbnsch-Holmes  Co.,  2332  First  Ave., 
Seattle,  at  $13,980.  submitted  lowest  bid  for  grading  Rainier 
Ave.     A.  H.   Dimock,   City   Engr. 

Ore.,  Portland — Oregon  Hassam  Paving  Co..  at  $7,512,  low 
bidder  for  paving  Summit  Drive  District  with  hassam,  and 
Manning  &  Co.,   at   $7,672,   for   concrete. 

INDISTRI-*!,  WORKS 
Proposed  AVork 

Mass.,  Maiden — Commonwealth  Acid  Phosphate  Co.  has 
purchased  a  site  in  Wellington  District,  Maiden,  on  which  it 
plans  to  construct  a  plant.  Henry  C.  Sawyer,  53  State  St., 
Boston,  Agent. 

Mass.,  Wellinston — (Boston  post  office) — Commonwealth 
Acid  Phosphate  Co..  recently  organized,  will  build  plant. 
Estimated  cost,  $250,000.  Willard  Welsh,  15  Exchange  St., 
Boston,  interested. 

Conn.,  New  Mllford — Press  reports  state  that  bleachery  to 
be  known  as  Robertson  Bleachery  will  be  constructed  at  New 
Mllford.      Estimated    cost,    $800,000. 

N.  Y.,  Amsterdam — A.  V.  Morris  &  Son,  Ft.  Johnson,  plans 
to  rebuild  plant  at  Amsterdam  which  was  recently  destroyed 
by  flre  with  a  loss  of  $100,000. 

X.  Y.,  KImirn — Plans  being  prepared  for  additions  to  plant 
of  Fold-Easyhouse  Manufacturing  Corporation,  recently  in- 
corporated with  $250,000  capital  stock.     M.  C.  P.  Parker,  Pres. 

N.  Y.,  Xew  York — (Borough  of  Brooklyn) — Plans  being 
prepared  by  John  C.  Wandell  for  two-story,  40xlO0-ft.  garage 
on  40th  St.  for  W.  R.  Thomas.      Estimated  cost,   $15,000. 

N.  Y.,  Vew  York — (Borough  of  Queens)  —  (Official) — We 
have  been  informed  that  S.  Sugar,  600  West  ISlst  St.,  New 
Tork  (Borough  of  Manhattan),  is  Arch,  for  proposed  two- 
storv  factory  for  H.  W.  Beyer  &  Co.,  507  West  50th  St..  New 
Tork,  and  not  National  Fireprooflng  Co.,  949  Broadway,  New 
York,  as  stated  in  our  issue  of  Dec.  9. 


N.  Y.,  IVew  York — (Borough  of  Queens) — Bids  will  soon  be 
received  by  William  Higginson,  Arch.,  13  Park  Row  (Borough 
of  Manhattan),  for  100x364-ft.  factory  and  garage  near  Nott 
Ave.,  Long  Island  City,  for  Degnon  Realty  and  Terminal  Im- 
provement Co.,  to  be  occupied  by  Rome  Manufacturing  Co., 
149   Broadway,  New  York. 

N.  Y.,  IViaKnrn  FalLs — Hooker  Electrochemical  Co.  will 
DuUd  addition  to  plant.     Estimated  cost,  $1,000,00«. 

N.  Y.,  Niagara  Falls — International  Acheson  Graphite  Co. 
will  build  addition  to  plant.  Estimated  cost,  $100,000.  W. 
Acheson   Smith,  Gen.  Mgr. 

N.  Y.,  Schenectady — General  Electfic  Co.  will  construct  ad- 
dition   to   its   plant.      Estimated   cost,    $25,000. 

N.  J.,  Jersey  City — Joseph  Dixon  Crucible  Co.  will  erect 
four-story.  100xl50-ft,  addition  to  plant  on  Monmouth  St. 
Estimated   cost,    $50,000. 

N.  J.,  Jersey  City — Plans  being  prepared  by  William  G. 
Massarebe,  15  East  40th  St.,  New  York,  N.  Y.,  for  rebuilding 
six-story,  40x60-ft.  factory  on  Sherman  Ave.  for  Gylmann 
Realtv  Co.,  to  be  occupied  by  Alaska  Chemical  Co.  Estimated 
cost,   $30,000. 

N,  J.,  Trenton — Robert  C.  Maxwell  Co.  purchased  site  on 
East   State   St.    and   will    build    plant. 

N.  J..  AVest  Hoboken — Nairn  Linoleum  Co..  Kearney,  will 
build  factory  at  West  Hoboken.      Estimated  cost,   $30,000. 

Penn.,  Philadelphia — Plans  prepared  by  Ballinger  &  Per- 
rott,  Arch.,  Philadelphia,  for  four-story  factory,  oxidizing 
building  and  two-story  pump  house  for  George  W.  Blabob  Co., 
Philadelphia. 

Penn.,  Philadelphia — Cover  &  Co.  will  build  five-story 
ware  house  at  244  North  Third  St. 

Penn.,  Philadelphia — Olney  Ice  Manufacturing  and  Cold 
Storage  Co.  will  build  pUint  at  Duncannon  and  Mascher  St. 
Peuckert  &  Wunder,  310  Chestnut  St.,  Philadelphia,  Arch. 

Penn.,  Philadelpbia — Plans  prepared  for  four-story,  40x150- 
ft.  warehouse  at  Front  and  Federal  St.  for  Pennsylvania 
R.R.   Co.     A.   C.   Shand,    Philadelphia,   Ch.    Engr. 

Penn.,  Philadelphia — Pennsylvania  Taximeter  Cab  Co. 
plans  to  build  10-storv  concrete  garage  on  South  Broad  St. 
Estimated    cost.    $300,000. 

Penn..  Fninntown — Pennsylvania  R.R.  Co.  will  build  freight 
house,    warehouse    and    new    yards.      Estimated    cost,    $240,000. 

Md.,  Baltimore — Board  of  Estimate  contemplates  building 
asphalt   plant.      Estimated   cost,    $20,000. 

W.  Va.,  ClarksburK — Sunnyside  Orchard  Co.,  recently  in- 
corporated with  $S0.n00  capital  stock,  plans  to  build  large 
canning  plant  on  Reynolds  Farm  on  Fairmont-Clarksburg 
Interurban  Traction  line. 

W.  Va.,  AVheelins- — J.  E.  Moss  Iron  Works  Co.  will  Ijuild 
addition.      Estimated    cost,    $10,000. 

N.  C,  Winston-Salem — P.  H.  Hanes  Knitting  Co.  will  build 
four  or  five-story   addition   to  mill. 

Ga.,  Columbu.s — Eagle  &  Phoenix  Mills  contemplates  expen- 
diture of  $75,000  for  enlarging  its  mills. 

Pla.,  Jacksonville — Commodores  Point  Terminal  Co.  plans 
to  build  large  wharf  warehouse.  A.  G.  Cummer  and  J.  P. 
Taliaferro,   interested. 

Tenn.,  Chattanooea — Tennessee  Stove  Works  contemplates 
addition.      Estimated    cost,    $50,000. 

Tenn.,  Knoxville — Southern  Rv.  will  build  and  equip  73x 
4S0-ft.  steel  car-repair  shed.  51xl00-ft.  workshop.  48.000  gal. 
tank  for  water  supply.  37x92-ft.  reclaiming  shed,  52x400-ft. 
scrap  dock,  32xl00-ft.  lumber  shed  at  Coster  Shops.  Esti- 
mated cost.  $200,000.  W.  H.  Wells,  Washington,  D.  C,  Ch. 
Engr.  Constr. 

Tenn.,  Nnshville — Tennessee  Extract  Co.  will  construct 
plant.      Estimated    cost,    $250,000. 

Tenn.,  Nonconnah — (Memphis  post  office) — Reported  that 
Illinois  Central  R.R.  contemplates  building  steel  car  plant. 
Estimated  cost.   $1,000,000. 

Ky.,  .\shland — .\shland  Steel,  Iron  and  Mining  Co.  will 
build   plant.      Estimated   cost.    $1,000,000. 

Ky.,  Ashland — United  Gas  and  Fuel  Co.  will  construct  plant 
for  purification  of  oils,  manufacture  of  gasoline  and  produc- 
tion  of  petroleum    byproducts.      Estimated   cost.    $100,000. 

Ohio,  .'Vkron — Crandall-Morgan  Hardware  Co.  plans  to  con- 
struct warehouse  at  Cuyahoga  Falls  Ave.  and  Bewin  St.  Es- 
timated cost,  $10,000. 

Ohio,  Cincinnati — American  Tool  Works  will  build  plant 
on   Eggleston    Ave.      Estimated    cost,    $250,000. 

Ohio,  Cincinnati— John  Steptoe  Shaper  Co.  will  build  two- 
story.  65x85-ft.  addition  to  plant  on  Colerain  Ave.  Anthony 
Kunz,  Arch. 

Ohio,  Cleveland — Allyne-Ryan  Foundry  Co.  will  construct 
two  additions  to  its  plant  at  Aetna  Rd.  and  East  91st  St. 
Estimated   cost,    $15,000. 

Ohio,  Cleveland — Plans  being  prepared  by  E.  P.  (gibbons. 
Arch  1900  Euclid  Ave..  Cleveland,  for  two-story  addition  to 
plant' of  Independent  Towel  and  Supply  Co.,  1820  Central  Ave. 
Estimated  cost.    $20,000. 

Ohio,  Cleveland — Richardson  &  Yost,  Arch.,  354  Rockefeller 
Bldg.,  preparing  plans  for  factory  at  East  49th  St.  and  Su- 
perior Ave.  for  National  Telephone  Supply  Co.  Estimated 
cost,  $50,000. 

Ohio,  Cleveland — Plans  prepared  by  George  S.  Rider  &  Co.. 
Engr.,  512  Centurv  Bldg..  Cleveland,  for  two  four-story,  160x 
350-ft  and  143x5'l2-ft.  factories  for  Properties  Co.  O.  M. 
Stafford,   Pres.     Noted   Dec.    9. 

Ohio,  Cleveland — Rickerson  Manufacturing  Co.,  912  Scho- 
fleld  Bldg  ,  will  build  factory  at  Ottawa  and  Jones  Rd.  Esti- 
mated   cost,    $10,000. 

Ohio,  Hamilton— Chicago  &  Illinois  Western  R.R.  contem- 
plates roundhouse.     W.  B.  Clark,  Chicago,  111.,  Pres.  and  Gen. 
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Olii.i,  Vonvtiod — United  States  rinyiiiK  Curd  Co.  will  build 
four-story,  32xi;0-ft.  addition  to  plniit.  Samii<-1  Hannnford  .fe 
bon,    Cincinniiti,    Arch. 

Ohio,  .SprliiK'neld — Plans  prepared  bv  W.  l-I.  Russ.  Arch., 
^D'"^ ",".''"''''■  '"■*■•  *■<""  four-story.  300x300-ft.  addition  to  plant 
Myers    Co.       Estimated    cost,     $150,000.       Noted 


liidinnniioliH — Centennial   BulldinK  Co.   will   build   Bar- 

"    '    '■   -"■         ■•■        "   ■■  -      3st,    $21,000. 

build    addition     to 
Ksllmated    cost. 


of    Robl 
Dec.  Ifi 

Inil. 
age  at  loth  and"  Meridian   St.      Estimated 

Iiid.,  IiKllnnniiollH — Llnk-FJelt  Co.  will 
plant  at  Addison  St.  and  Vandalla  R.R. 
$12,000. 

Mieh..  Alpena — Michigan  Alkali-Huron  Portland  Cement 
Co.  will   build    i:;.5x2S7-ft.  addition  to  plant. 

M!eh.,  I)elr<ilt — Stroh  Brewing  Co.  will  build  two-story 
reinforccd-conerete  ice  plant  on  Columbia  Ave.  Estimated 
cost,   $20,000. 

Mich.,  HIelilnnd  Park — Ford  Motor  Co..  Detroit,  will  build 
addition  to  plant  at  Highland  Park.  Estimated  cost.  $1,000,- 
000.     Frank  L.  Klinsensmith,  Detroit,  Vice-Pres. 

111.,  Chionen — American  Cocoa  Nut  Butter  Co.  will  build 
three-story  addition  to  plant  at  2528  West  18th  St.  Estimated 
cost.  $18,000.     H.  G.  Piorcf,  Arch. 

III.,  Chlcaso — H.  H.  Hanks  Co..  470S  West  12th  St..  will 
build  three-story  prrain  elevator.  Estimated  cost.  $12,000.  D. 
S.   Penticost,   127  North   Dearborn   St.,   Chicago,    Arch. 

III.,  Chienso — H.  M.  Hoyt,  22  Grove  St.  will  build  four- 
story  printins  plant.  Estimated  cost,  $200,000.  S.  H.  Corwen, 
4511  Vinsens  Ave.,   Chicago,   Arch. 

III.,  ChicnKo — Western  Plumbing  Supply  Co..  3214-24  Fill- 
more St.,  will  construct  one-story  warehouse.  Estimated 
cost,   $10,000. 

III.,  Chieaco — C.  'V^'ri8ht,  Muskegon,  Mich.,  will  build 
garage  at  4S6S  North  Clark  St.,  Chicago.  Estimated  cost. 
$26,000.     I.  C.  Saxe.  127  North  Dearborn  St..  Chicago.  Arch. 

AVIs„  Fond  dn  L.nc — Bids  will  soon  be  received  bv  J.  E. 
Hannen.  Arch.,  74  South  Main  St.,  Fond  du  Lac,  for  two-story, 
73x74xl32-ft.  garage  and  machine  shop  for  J.  W.  Watson. 
Estimated  cost.    $15,000. 

Wis.,  Kenosha — Thomas  B.  Jeffrey  Co..  manufacturer  of 
automobiles,   plans   to  construct   two  additions  to   its   plant. 

\VIs„  Manltowop — Bids  will  soon  be  received  bv  Juul  & 
Sixta.  Arch..  Imig  Bldg.,  Sheboygan.  Wis.,  for  two-story. 
50xll5-ft.  garage   and  machine   shop  for  H.   W.    Hagen    &   Co. 

Wis.,  MiHvnukee — Plans  being  prepared  bv  Raulf  Con- 
struction Co..  Patton  Rldg..  Milwaukee,  for  Sdx500-ft.  foun- 
dry for   Electrii-   Steel   Casting   Co. 

Minn.,  Minneapolis — Bardwell-Robinson  Co.  will  build 
four-story,  50xl50-ft.  addition  to  plant  at  Second  and  24th  St. 
Estimated   cost.    $50,000.      I^.   J.   Bardwell.   Secy. 

Minn.,  MinneapolLs — Plans  being  prepared  by  Kees  &  Col- 
burn.  Arch.,  for  12 -story  factory  and  warehouse  at  Fourth 
and  First  St.  for  Wyman,  Partridge  &  Co.  Estimated  cost. 
$300,000. 

Neb.,  Omaha — Omaha  Ice  and  Cold  Storage  Co.  plans  to 
construct   plant   at  23d  and  Boyd   St.      Estimated    cost.    $85,000. 

Mont.,  Billings — Yellowstone  Packing  Co.,  recently  incor- 
porated with  capital  of  $300,000.  will  build  packing  plant.  J. 
B.  Henderson.  Chinook,  J.  E.  Jurtz  and  J.  G.  Hers.  Billings, 
interested. 

Mo.,  Kansas  City — Kansas  City  Tire  and  Rubber  Corpora- 
tion will  construct  factory  in  Kansas  City.  P.  E.  Werner. 
Akron,   Ohio,    Vice-Pres.    and   Gen.   Mgr. 

Mo.,  St.  Joseph — Standard  Oil  Co.  contemplates  factory  and 
•warehouse  at  Eighth  and  Monterer  St.  Estimated  cost, 
$125,000. 

Mo.,  St.  Louis — Bids  •will  be  received  about  Jan.  1  by  Bar- 
nette,  Haynes  &  Barnette.  -Vrch..  Century  Bldg..  St.  Louis,  for 
eight-storv  building  for  Pulitzer  Publishing  Co..  212  North 
Broadway.      Estimated  cost.   $200,000.      Noted  Dec.  IG. 

Tex.,  Dallas — Reported  that  Nelson  Morris  &  Co..  Chicago. 
111.,  contemplates  packins  plant  at  Dallas.  Estimated  cost, 
$75,000. 

Tex.,  El  Paso — Krakauer,  Zork  &  Move's  Successors.  Inc., 
■will  build  90xl20-ft.,  three-story  addition  to  plant.  Estimated 
cost,  $50,000.     Trost  &  Trost,  El  Paso,  Arch. 

Tex.,  Marshall — Plans  prepared  for  shops  for  Texas  & 
Pacific  Ry.     C.  H.  Chamherlin.  Dallas.  Ch.  Engr.    Noted  Oct.  28. 

Okla.,  Blaekwell — Planet  Oil  Co.  w-ill  establish  oil  refinery. 
J.  J.   Brown.   Jr..   Box   813.    Blackwell.    Engr. 

Colo.,  Uenver — Ford  Jlotor  Co.  will  build  four-story.  12Sx 
130-ft.  addition  to  assembling  plant.  Estimated  cost,  $150,000. 
Charles  Hondy.  Jr.,  Local  Mgr. 

Idaho,  Twin  Falls — Amalgamated  Sugar 
struct   sugar  factory   at    Twin   Falls.      L.   R. 

AVnsb.,  Xortliport — Northport  Smelting  and  Refining  Co. 
plans  to  build  addition  to  smelting  plant.  Estimated  cost, 
$200,000. 

Wash.,  Seattle — Contract  will  soon  be  awarded  for  four- 
storv.  Class  A  warehouse  at  Juneau  and  Atlantic  St.  for 
Oregon-Washington  R.R.  and  Navigation  Co.  to  be  occu- 
pied bv  American  Paper  Co.  Estimated  cost,  $100,000.  Noted 
Dec.  16. 

Ore.,  Oregon  City — Plans  being  prepared  for  reinforced- 
concrete  addition  to  plant  of  Hawlcy  Pulp  and  Paper  Co. 
Estimated  cost,  $500,000.  W.  P.  Hawley,  Sr.,  Pres.  Noted 
Dec.   23. 

Ore.,  Portland — Studebaker  Corporation  of  .Vmerica  plans 
to  build  eight-story  reinforced-concrele  building.  A.  L. 
Sumption,    Portland,    Mgr. 

Calif.,  I.os  Vngeles — Van  Vorst  &  Berman  Co..  1332  East 
Sixth   St.,   will   build    three-    or   four-story,    S0x200-ft.    factory. 

Que.,  Cap  Magdeleine — Union  Bag  and  Paper  Co..  New 
York.  N.  Y.,  •will  construct  print  and  sulphide  mill  at  Cap 
Magdeleine. 


„'  '•";■,•;  .""■'I""'!'.  ■'''I''"'  ^'o-  "'  Canada.  1272  .\otre  Dame  St., 
\\  ..   will   build  addition  to  plant.      Estlmatod  cOBt,  $25,000. 

Oaf.,  .Vrnprlop— McLachlln  liros.  will  build  addition  to 
plant.     Estimated  cost.  $500,000.     G.  H.  Johnson,  Engr. 

Ont.,  LlNtunrl — Plans  being  prepared  for  factory  for  P.  W. 
Hay  hhoc  Co.      Estimated  cost,  $15,000. 

On«.,  London — Plans  l)eing  prepared  for  addition  to  plant 
or  bpramotor  Co.     ICstimated  cost,  $40,000.     W.  H.  Heard,  Mgr. 

,,^"';%  •V"'*''*'"K — Mutchenbacker  Bros,  will  rebuild  lumber 
mill.      Estimated  cost,   $20,000. 

Ont.,  Orlllia — National  Hardware  Co.,  95  Barric  Rd  W  ,  will 
construct  addition   to   ll.'i   factory.      Estimated   cost,    $20,000. 

Ont.,  St.  Thomni.— Wabash  R.R..  St.  Louis.  Mo.,  plans  to 
enlarge  its  roundhouse  and  extend  its  trackage  at  St.  Thomas. 
T.  J.  Frier,  St.   Louis,  Mo.,   Pur.  Agt. 

.Man.,  Winnipeg — McLaughlin  Carriage  Co.  will  build  three- 
story,  S4x225-ft.  addition  to  plant. 

Uids  in  and  rontraetn  Awarded 

Mass.,  South  FrnniinKham — 1.  Levinstein  &  Co..  Inc..  74 
India  St..  Boston,  awarded  contract  to  C.  A.  DODGE  CO.  for 
four-story.    74x206-ft.    oil   plant.      Estimated   cost,    $60,000. 

Conn.,  Chesler — C.  J.  Bates  &  Son  awarded  contract  for 
two-story.  40x80-ft.  factory  to  WILLIAM  J.  SEXTON  CO.. 
84    Boulevard.   Hartford. 

Conn.,  Hartford — S.  K.  F.  Ball  Bearing  Co..  New  York,  N. 
i  .,  awaided  contract  to  STONE  &  WEBSTER  CORPORATION, 
Boston,  Mass.,  for  one-story,  75x300-ft.  and  two-story,  75x150- 
ft.  plant. 

Conn.,  Waterl>nry — American  Brass  Co.  awarded  contract 
for  one-story  factory  to  H.  WALES  LINES  CO..  Merlden. 
Estimated  cost,  $17,000. 

IV.  Y.,  New  York — (Borough  of  Brooklyn) — Contract  for 
one-story,  69xl00-ft.  garage  on  Thomas  St.  for  Adolf  Goebel 
awarded  to  M.  ARMENDINGER  &  SON,  1153  Mvrtle  Ave. 
Estimated  cost,   $15,000. 

N.  Y.,  New  York— fBorough  of  Manhattan) — Contract 
awarded  to  D.  C.  WEEKS  &  SO.NS,  1123  Broadway,  for  rein- 
forced-concrete  factory  at  581  Water  St.  for  David  Dows,  120 
Broadway.      Estimated    cost,    $120,000. 

N.  Y.,  Rochester — Rochester  Lift  Co.  will  construct  factory 
at  34S-3.')0  Whitney  St.  by  day  labor.     Estimated  cost,   $50,000. 

N.  Y.,  Rochester — Vacuum  Oil  Co..  904  Exchange  St..  will 
construct  filter  and  tank  building,  kiln  and  addition  to  boiler 
house  by  day  labor.      Estimated  cost.   $60,000. 

N.  J.,  Newark — Contract  awarded  to  FREDERICK  KILGUS. 
13  South  Sixth  St.,  Newark,  for  addition  to  factory  at  Dicker- 
son  and  Hecker  St.  for  Superior  Ivorv  Button  Co."  Estimated 
cost.    $40,000. 


Penn.,  Milton — American  Car  and  Foundry  Co.  awarded 
contract  for  100x200-ft.  brick  plant  to  WALSH  CONSTRUC- 
TION CO.,  Albany,  N.  Y. 

Penn.,  Mnnoneahela — Stauffer  Chemical  Co.  awarded  con- 
tract for  70xl00-ft.  warehouse  to  GEORGE  HOOG  CO.,  Key- 
stone  Bldg.,    Pittsburgh. 

Penn.,  Philadelphia — Contract  awarded  to  TURNER  CON- 
CRETF;  steel  CO..  1713  Sansom  St..  Philadelphia,  for  con- 
crete work  in  connection  with  construction  of  factory  at  23d 
and  Market  St.  for  Kahn  &  Greenberg.  Estimated  cost  of  fac- 
tory, $75,000. 

Penn.,  Philadelphia — Contract  for  three-story,  45x71-ft. 
reinforced-concrete  factory  at  Edgemont  and  Clementine  St. 
for  E.  Sutro  &  Sons  Co.  awarded  to  WTLLI.VM  STEEL  d  SONS 
CO.,   1600   Arch  St.,   Philadelphia.      Estimated   cost.    $18,000. 

W.  Va.,  Huntington — Contract  for  structural  steel  for  one 
and  two-storv.  90xl00-ft.  bakery  and  office  building  for  Stroeh- 
mann's  Vienna  Bakery  awarded  to  J.  E.  MOSS  IRON  WORKS. 
Wheeling.     Noted  Nov.  IS. 

Ohio,  Akron — Contract  for  factory  at  1025  Sweitzer  Ave. 
for  Star  Rubber  Co.  awarded  to  CARMICHAEL  CONSTRUC- 
TION CO.,   Akron.     Estimated  cost.   $30,000. 

Ohio,  Cincinnati — Contract  awarded  to  D.  MEINKEN  for 
six-storv,  10Ox25O-ft.  factory  on  Spring  Grove  Ave.  for  Huene- 
feld  Co.      Estimated  cost.   $200,000.     Noted  Sept.   30. 

Ohio,  Clereland — Chisholm-Moore  Co.,  5046  Hamilton  Ave., 
awarded  contract  for  three-story.  30x70-ft.  addition  to  plant 
to  GEORGE  B.  McMillan  construction  CO.,  1794  East 
57th   St.,   Cleveland. 

Ohio.  Cleveland — Frantz  Premier  Co.,  Cleveland,  a^warded 
contract  for  factorv  on  Ivanhoe  Rd.  to  SAMUEL  AUSTIN  & 
SON  COXSTRl'CTION  CO.,  14230  Euclid  Ave.,  Cleveland. 
Estimated  cost,  $10,000. 

Ohio,  Cleveland — .Stenagward  Realty  Co.  awarded  contract 
to  HENRY  G.  SLATMEYER  CONSTRUCTION  CO..  203  Lake- 
side Ave..  Cleveland,  for  factory  at  2108  Superior  Viaduct. 
Estimated  cost,   $10,000. 

Ind.,  Elkhart — Crow  Motor  Car  Co.  awarded  contract  to 
GRANT  BI^SHNELL  for  60x240-ft.  addition  to  plant.  Esti- 
mated cost,  $10,000. 

Ind..  Terre  Haute — -Indiana  Coke  and  Gas  Co.  awarded  con- 
tract for  plant  to  GAS  MACHINERY  CO..  Cleveland,  Ohio 
Estimated  cost,   $700,000. 

III.,  Chienco — (Ofllcial) — Contract  for  hog  hair  house  for 
Armour  .t-  Co.  awarded  to  WOERMAN  CONSTRUCTION  CO.. 
Suite    .'■i43.    Century   Bldg.,   St.    Louis,   Mo. 

III.,  Chioago — Joseph  Downey  awarded  contract  for  three- 
storv  warehouse  at  22.">1  South  Michigan  Ave.  to  STRESEN- 
REI'TER  BROS.     Estimated  cost.   $4.5.000. 

III.,  Chicago — Evening  American  Publishing  Co.  a^warded 
contract  for  two-storv  warehouse  to  WIEBOLT  CONSTRUC- 
TION CO.     Estimated  cost.   $75,000. 
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III.,  Chicavro — McAvoy  Brewing  Co.  awarded  contract  for 
three-story  warehouse  at  2339  South  Park  Ave.  to  LBYDEN 
OKTSEIFER   CO.      Estimated  cost,    $20,000. 

III..  Chlenpo— Contract  awarded  to  O.  W.  ROSENTHAL  CO. 
for  two-storv  addition  to  plant  of  Regensteiner  Colortype  Co., 
310  South  Racine  .\ve.     Estimated  cost,  $25,000. 

WlM.,  Knu  <liilre — Contract  for  substructure  of  one-story, 
B0x2S0-ft.  plant  for  Gillette  Safety  Tire  Co.  awarded  to  CAST 
STONE  CONSTRUCTION   CO.,    Eau   Claire. 

\M!i~  .Manllo««< — .Aluminum  Goods  Manufacturing  Co. 
awarded  general  contract  for  five-story,  55x300-ft.  factory  to 
WALTER  \V.  ORFI..EIN.  North  Milwaukee,  Wis.  Estimated 
cost.   $100,000.     Noted  Nov.   25. 

Wis,,  Milivmikee — Contract  awarded  to  WILLIAM  WIN- 
TER. 1025  Second  St.,  Milwaukee,  for  two-story.  25x40-ft. 
addition  to  bakery  of  Atlas  Bread  Co. 

■Wis..  Mll«aiik.-o — Contract  awarded  to  MEREDITH  BROS. 
CO  1042  Kinnikinnic  Ave.,  Milwaukee,  for  factory  and  power 
plant  for  Newport  Mininer  Co..  1112  First  National  Bank  Bldg. 
Estimated  cost.  $100,000.     E.  G.  Wilmer,  Secy. 

Minn..  MInnennolls — Contract  for  plant  for  "Western  States 
Coke  Co.  awarded  to  KOPPERS  BROS.,  Pittsburgh.  Esi- 
mated  cost,   .$2,000,000.     Noted  Nov.  11. 

Wash.,  Seattle— Contract  awarded  to  KIEL  &  WHIF^'^F' 
Central  BldR-..  Seattle,  at  $32,867  for  four-story  addition  to 
warehouse  on  Whatcom  Ave.  for  Commission  of  Port  of 
Seattle.     Noted   Dec.   23. 

Ore..  Portland — Contract  for  two-story  eraras-e  and  service 
plant  on  Davis  St.  to  be  occupied  by  Paf'fif  Kissel  Car  Co., 
awarded  to  BEERS  CONSTRUCTION  CO.,  Portland.  Esti- 
mated cost.  $25,000.     Sutton   &  Whitney,  Arch, 

Calif..  IVorwalk— fOffiri.in— Bids  received  Dec.  13  for  laun- 
dry for  Norwalk  State  Hnspitnl  from  L.  G.  BergTen  &  Son, 
$14,672;  G.  A.   Daniels,   $15,750:  .T.  Harnish  Co..   $16,947. 

Ont..  Kincston— AnErrovP  Pro.-;,  awarded  contract  for 
garage  to  KINGSTON  CONSTRUCTION  CO..  Kingston.  Esti- 
mated cost.  $in.noo. 

FEDER.^Ii   GOAT^RXMENT   AVORK 
Proposed  'Work 

V.  Y..  Buffalo— Buildings— Plans  and  specifications  for  lock 
housps  and  other  buildings  to  be  constructed  on  U.  »•  »fJP 
Ganpl  Lock  at  Black  Rock  Harbor  have  been  forwardea  to 
Washington  for  approval  by  Maj.   Frazier,  U.   S.   Kngr. 

X.  J..  Trenton— Completing  Delaware  River  Channel— Ap- 
propriation of  $65,000  recommended  by  Government  Engineers 
for  completing  Delaware  River  channel  from  Lalor  St.  To 
Pennsylvania   R.R.   bridge. 

N.  C,  New  Berne— Building— Bids  will  be  received  at  Office 
of  Depot  Quartermaster,  U.  S.  Army.  Washington,  p.  C.,  until 
11  a.m..  Jan.  24,  for  reconstructing-  lodge  at  U.  S.  National 
'  13erne. 


pry, 

Fla..  Miami  —  Canal  —  Government  Engineers  preparing 
plans  for  enlargement  of  East  Coast  Canal. 

la..  New  Orleans— Levee— Mississippi  Ri^'.er  Commission 
contemplates  repairing  levees  on  Mississippi  River  below  New 
Orleans.     Estimated  cost.  $750,000. 

Iowa.  WnshlnKton- Post  Office— Bids  will  ^^-^''J^f''.^^^ 
Tames  A  Wetmore  .\ct.  Superv.  Arch.,  Treasury  Dept..  Wasn- 
in^on,  b.  C.,  until  3  p.m.!  Jan.  28.  for  IT.  S.  post  office  at 
Washington. 

Mont..  Ft.  KeoBh— Electric  Lighting  System— Bids  will  be 
received  at  Office  of  Depot  Quartermaster.  Ft  Keogh,  until 
10  a.m.,  Jan.  15,  for  furnishing-  and  installing  electric-Iighting 
system. 

Bid.<9  In  anil  Contracts  Awarded 
Mass..  Attleboro— Post  Office— Bids  were  ''efP'yP'J  J^^c  21 
for  U  S.  post  office  at  Attleboro,  (a)  limestone,  (b)  sandstone 
as  follows:  Charles  McCaul  Co.,  Philadelphia,  .,Penn.,  (a) 
?Rfi  S75  (b)  $!)1.S75:  King  Lumber  Co.,  Charlottesville^^Va.,  fa) 
$Sl'475  (b)  $00,000:  W.  H.  Fissel  &  Co.,  New  York,  N.  T.,  (a) 
$S5!S00]    (b)    ?9O.O00.     Noted  Nov.   18. 

n.  r,.  •W'nshinKton — Dredging — Bids  were  received  Dec.  IS 
at  IT  S  Engineer  Office  for  dredging  in  Anacostia  River  (a) 
Section' 1  (b)  Spction  2.  as  follows:  Bowers  Southern  Hydrau- 
lic Dredging  Co  .  Galveston,  Tex.,  fal  8c.,  (b)  5c.:  Maryland 
Dredging  and  Contracting  Co.,  Baltimore  Md.,  fa)  5.5c  (D) 
5  5c  •  Sanford  &  Brooks,  Baltimore.  Md.,  (a)  6.45c..  (b)  4.95&. 
Noted   Dec.   9. 

Tenn..  Hnmboldt— Post  Office- Bids  -were  received  Dec.  2<) 
for  IT  S.  post  office  at  Humboldt  as  follows:  .\lgernon  Biair. 
Jlontgomery,  Ala.,  $39,656:  P.  F.  Beggs,  S"tt%%"/S-T^^';^fl 
«41  136-  George  Becking,  Chattanooga,  Tenn.  $41,323.  Noted 
Nov.   11. 

Ohio.  Cleveland- Dredging— Contract  for  di-edging  in 
Cleveland  H.-irbor  awarded  to  GREAT  L.AKES  P„^1JT1GE  AND 
DOCK  CO  Williamson  Bldg.,  Cleveland,  at  $60,000.  Noted 
Nov.   4  and  Dec.   2. 

Ohio.  MIddletown— Post  Office- Bids  were  received  Dec.  18 
for  IT  S  post  office  at  Middletown,  (a)  limestone.  <b>  sand- 
stono  .IS  follows:  George  W.  Stiles  Construction  Co  Chicago, 
ill  (a)  $69  132  (b)  $76,132:  Charles  McCaul  Co.,  Philadelphia, 
p'-nn.;  (a)  $69,340.  fb)  $76,340:  Roche-Brunner  Building  Co., 
Cincinnati,    (a)    $71,700,    fb)    $78,600.      Noted  Nov.   11. 

Neh..  Aurora- Post  Office— Bids  were  received  P"-.^-  22  for 
TT  R  nost  office  at  Aurora  as  follows:  A.  W.  Lane,  19  boutn 
TaSa?le  St  Chicago,  Til..  $43,512:  G.  W.  Stilrs  Construction 
Co  Chicago'  Til  $45  325:  W  D  Lovell,  1415  Eighth  St.,  S.  E, 
Minneapolis,  Minn.,  $45,247.     Noted  Nov.  18, 

TeT..  Ft.  miss— Annex  to  Hospital— Bids  received  Nov.  27 
for  reaf  annex  to  hospital  at  Ft  Bliss  from  Mayfleld  &  Shaw 
El  Paso.  $14,157:  Jennings  &  Woods,  El  Paso,  $15,689, 
Buchanan  &  Gilder,  El  Paso,  $16,254.     Noted  Nov.   4. 


C.\NAL,S — DITCHES — IRRIGATION 
Proposed  AVork 

Ind,.  Scottsbur;;' — Ditch — Petition  filed  in  Scott  Circuit 
Court  for  ditch,  25  miles  long,  which  will  pass  through  Scott. 
Jackson  and  Washington  Counties. 

Ill,,  Urbana — Drainage — Bids  will  be  received  until  11  a.m., 
Jan.  10,  by  Joseph  P.  Gulick,  Attorney  of  Two  Mile  Slough 
Drainage  District  for  drainage  work  in  Branch  No.  23,  of 
Two  Mile  .Slough  Drainage  District, 

Minn.,  Duluth — Ditch — 3ids  will  be  received  until  Jan.  7 
by  County  -Auditor  for  Ditch  No.  5  Estimated  cost.  $150,000. 
Noted   Nov.    II. 

Minn.,  Fairmont — Ditches — Martin  County  will  build  three 
drainage  ditches  Estimated  cost,  $200,000.  H.  C,  Nolte, 
County  .\udr. 

Minn,,  Javkson — Ditch — Contract  will  soon  be  awarded  for 
Judicial  Ditch  No,  35.  Estimated  cost,  $76,647.  P.  D.  McKel- 
ler,   County   Audr. 

Minn,,  Jaekson — Ditches — Surveys  being  made  for  Judicial 
Ditches  Nos.  38,  41  to  48  inclusive,  50  to  54  inclusive,  and  61. 
P.  D.  McKeller,  County  Audr. 

Minn..  Mankato — Ditches — Surveys  completed  for  Judicial 
Ditches  Nos.  6,  7,  8,  9  and  10.  Estimated  cost,  $80,000,  $15,000, 
$35,000,  $35,000  and  $15,000  respectively.  Roy  H.  Allison. 
County   Engr.,   Blue  Earth   County,    Mankato. 

Minn.,  Mankato — Ditch — Surveys  being  made  for  Judicial 
Ditch  No.  11.  in  Blue  Earth  County.  Estimated  cost,  $125,000. 
Roy  H.    .411ison,  County  Engr.,    Mankato. 

Minn.,  Mankato — Ditch — Surveys  made  for  County  Ditch 
No.  42.  Estimated  cost,  $20,000.  Roy  H.  Allison,  County 
Engr.,  Mankato. 

Minn,.  Marshall — Ditches — Surveys  being  made  for  County 
Ditches  Nos.  11.  12.  20,  21,  22  and  23.  Estimated  cost  between 
$300,000  and  $400,000.     E,  Sheppard,  County  Audr. 

3Iinn..  New  Ulm — Ditches — New  surveys  being  made  for 
County  Ditches  Nos.  5,  8  and  11,  about  72  miles.  Surveys 
being  made  for  Ditches  Nos.  28,  29,  30,  31  and  33.  Estimated 
cost,  $300,000.     F.  D.  Minium,  County  Surv. 

Minn..  AVorthineton — Ditch — Surveys  completed  for  Judicial 
Ditch  No.  1.  Estimated  cost,  $39,850.  Gustave  Swanberg, 
Worthington,  County  Audr. 

Minn.,  Worthington — Ditch — Surveys  being  made  for 
Judicial  Ditch  No.  2,  Estimated  cost,  $25,000.  G.  Swanberg, 
Worthington,   County  Audr. 

Kan..  Salina — Drainage — Contract  will  soon  be  awarded  for 
drainage  work  in  District  No.  1.  Estimated  cost,  $12,000. 
H.  B.  Walker,  Manhattan,  State  Drainage  Engr.     Noted  Dec.  9. 

Mo.,  Memphis — Drainage — Bids  will  be  received  until  2 
p.m.,  ,Tan.  15.  by  Earl  McDaniel.  Secv.,  Wvacanda  River  Drain- 
age District  No.  1,  for  17.3  miles  of  drainage  ditch.  C.  J. 
■Wiegner,  Memphis,  Engr, 

Tex.,  Mission — Irrigation — Mission  Canal  Co.  recently  sold 
to  Bankers'  Trust  Co..  reorganized  under  name  of  United 
Irrigation  Co.,  with  capital  of  $500,000,  and  will  extend  canal 
system   to  irrigate  larger  tract  of  land. 

Colo..  Pueblo — Ditches — Directors  of  Neposta  T>itch  and 
Reservoir  Association  appropriated  between  $60,000  and 
$75,000  for  improving  ditches  and  reservoirs   during  1916. 

N.  M.,  Santa  Fe — Irrigation — Charles  Hutchins.  Kansas 
City,  Mo.,  granted  application  by  James  A.  French,  State 
Engr,,  for  irrigation  pumping  plant  on  Pecos  River. 

N,  M,.  Sprinser — Irrigation   Dam — RayadO   Colonization  Co. 


ill   raise   dam   30  ft. 


in 


rder   to  irrigate  land. 


Idaho.  Caldwell — Drainage — U.  S.  Reclamation  Service  and 
Nampa-Caldwell  Irrigation  District  will  build  drainage 
system. 

.\rij!..  Palomas — Irrigation — S.  H.  Woodruff  and  associates, 
Los  Angeles,  Calif.,  plan  to  utilize  underflow  of  Gila  Jliver  by 
irrigating   about   14,000  acres  of  land. 


prepared  by  Com- 
for    dredging    and 


AVash..  Tacoma — Dredging — Plans  bein 
missioners    of    '^''aterwav    District    No.     1.     lor    areusmg    an' 
filling  Hvlebos  Creek  tide  flats.     Bids  will  be  received  in  Janu 
arv.      Estimated    cost    between    $350,000    and    $400,000.      D.    E. 
Roben,  3019  South  11th  St.,  Tacoma,  Project  Engr. 

Ore.,  Oreg-on  CitT — Drainage — Linn  County  Drainage 
Congress  contemplates  forming  several  drainage  districts,  first 
being  Oak  Creek  District,  30,000  acres  being  included  in 
watershed  which  it  plans  to  drain. 

Ore,.  Prineville — Irrigation — Plans  being  considered  for 
irrigation  of  46,000  acres  near  Haystack,  9,000  acres  near 
Prineville,  North  Land  Unit.  Deschutes  Project,  by  storage  of 
water  of  Crooked  River. 

Calif.,  I.os  Anjselea — Irrigation — Contract  will  soon  be 
awurdcd  for  irrigating  77,000  acres  in  San  Fernando  Valley 
by  Beard  of  Supervisors.     Noted  Nov.  18. 

Calif,,  Oakdale — Irrigation — Bids  will  be  received  until 
Jan  17  by  Oakdale  Irrigation  District  for  irrigation  work. 
Estimated"  cost,   $20,000, 

Calif..  Sacramento— Canal— Surveys  will  be  made  for  tide- 
water canal  from  Sacramento  to  San  Francisco  Bay.  Jisti- 
mated  cost.  $1,000,000.     W.  P.  McClure,  State  Engr. 

Calif..  Sacramento— Irrigation— T.  G.  Patten,  E.  R.  .Walker 
and  associates  applied  to  Federal  Government  for  ri„ht-ot- 
wav  across  lands  in  Eldorado  and  Amador  Counties  to  divert 
water  from  Mokelumne  River  to  irrigate  40.000  acres  in  .Sacra- 
mento County. 

Bids  In   and   Contracts  Awarded 

N     V      New    York — (Borough    of    Manhattan) — Dredging — 

K^'j^E^^C^it*;  i  ^^TtTo^O^^ef 'c^u^'a:,  ^f^Jr  Jre»g 
North  •Rfve?'froni'l03d  to  109th  St.,  33,000  cu.yd.  Noted 
Dec.   23. 
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N.  1,  Nfw  York — (Borough  of  Manhattan) — (Ofllclal)  — 
Dredgine — Bids  received  Dec.  20  by  R.  A,  C.  Smith,  Comr.  of 
E>ocks.  for  dndRlng.  Contract  No.  1497,  (n)  North  Itlver,  150,- 
000  cu..vd.,  (b)  East  and  Harlem  Rivers,  45,000  cu.vd.,  Bor- 
oughs of  Manhattan.  Bronx,  Queens.  Brooklyn  and  RUhmond, 
as  follows:  Henry  Du  B.ils  Sons  Co.,  17  State  St.,  (a)  *0.12!)5 
per  cu.yd.;  Coastwise  Urednlng  Co.,  17  Battery  1»1.,  (a)  $0,147, 
(b)  $0,237;  V.  Sanford  Ross,  Inc.,  (a)  $0,176,  (b)  $0,358.  Not.'d 
Dec.   16. 

Penn.,  Phllndvliihln — Dredging — Only  bid  received  Dec.  20 
by  Department  of  Docks.  Wharves  and  Ferries,  for  dredging 
Prankford  Creek  was  from  American  Dredging  Co.,  at  $0,293 
per  cu.yd. 

Ind.,  PortlniKl — Ditch — K.  A.  Erwln,  Greenville,  Ohio,  at 
$22,348  submit tid  lowest  bid  for  John  F.  Warren  et  al  Ditch 
in  Jay  and   Randolph   Counties. 

Minn.,  Mnnkuto — (Oflicial) — Ditch — Contract  for  County 
Ditch  No.  41  awarded  to  M1NNF:S0TA  PIPE  AND  TILE  CO., 
Mankato.  at   $S,ri!)2.     Noted   Dec.   16. 

Minn.,  Wnrroiid' — Ditch — Contract  for  Ditch  No.  62  awarded 
to  E.  G.  BR.VXDENBURG  CONSTRUCTION  CO.,  730  Temple 
Court,   Minneapolis. 

Ark.,  llnrion — Ditches — Fred  C.  Morgan,  Indianapolis,  Ind., 
at  7.415c,  per  cu.yd.  submitted  lowest  bid  for  approximately 
50  miles  of  ditches  for  Drainage  District  No.  7.  Crittenden 
County.  Morgan  Engineering  Co.,  Memphis,  Tenn.,  Engr. 
Noted   Nov.   25. 

Tex.,  (orpuN  Chrlxtl— Drainage — Robstown  Drainage  Dis- 
trict awarded  contract  to  J.  B.  ARPIN  CONRTRUCTION  CO., 
Houston,  at  $141,375  for  drainage  of  80,000  acres.  Noted 
Nov.  25. 

Calif..  Eureka— Ditch— Contract  awarded  to  CHAPMAN  & 
CO..  Klamath  Falls.  Ore.  for  ditch  10  miles  long  for  Butte 
Valley  Land  Co.,  Macdoel. 

MISCIOLLAMEOITS 

PrtipoNod  AVork 

Maine.  Bath — I^limination   of  Grade  Crossing — Abolition   Of 

grade    crossing    of    Maine    Central    R.R.    approved    bv    Public 

Utilities  Commi.'isioii,  .\ugusta.     Estimated  cost,  $18.0d0.     B.  T. 

Wheeler,  Portland.  Ch.  lOngr. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Cement,  etc. — Bids  will  be  received  by  Marcus  M.  Marks,  Bor- 
ough Pres.,  until  2  p.m.,  Jan.  3.  for  furnishing  and  delivering 
500  tons  of  Portland  cement.  3.000  tons  limestone  dust,  7,000 
cu.yd.  binder  stone.  15.000  cu.yd.  asphalt  wearing  surface 
sand  and  2.000  tons  refined  asphalt. 


N. 


New    York- 


rough  of  Manhattan)  —  (Oftlcial)  — 
Fence — Bids  will  he  leecived  by  Cabot  Ward.  Pres.  of  Park 
Bd..  Municipal  BIdg..  until  3  p.m..  Jan.  6,  for  w.-i.  fence  and 
setting  of  artifieial  granite  gate  posts  around  Morningsido 
Park.      Noted   Aug.    12   and   26. 

N.  Y„  Syracuse — Elimination  of  Grade  Crossings — Syracuse 
Grade  Crossing  Commission  having  plans  prepared  for  elim- 
ination of  grade  crossings  in  city. 

N.  J.,  Eaxt  Oranue — Elimination  of  Grade  Crossings — ■ 
George  F.  Swain.  Consult.  Engr.,  Boston,  Mass..  retained  by 
city  to  prepare  iilans  foi-  elimination  of  grade  crossings  along 
line   of  Lacliawanna   R.R. 

N.  J.,  Englenood — Ferry  House  and  Slip — Plans  being  pre- 
pared for  two-story  ferry  house  and  slip  at  foot  of  Palisade 
Ave.  for  Dyckman  St.  and  Englewood  Ferry  Corporation,  care 
of  Brooklyn  and  Jlanhattan  Ferry  Corporation.  Estimated 
cost,  $50,000. 

N.  J.,  Jersey  f'lty — Parii — Hudson  County  Board  of  Free- 
holders appropriated  $500,000  to  purchase  Suckley  Estate  and 
improve  same  for  park. 

N.  J.,  MorriN  PlalnM — Fire  House — Bids  will  soon  be  re- 
ceived for  addition  to  fire  house  for  New  Jersey  State  Hospital 
for  Insane.     Estimated  cost.  $10,000. 

-Pier — Casino    Pier    Co.    will    build    pier. 

Penn.,  Philndelphia — Fire  Station — Plans  being  prepared 
by  City  Arch,  for  fire  station  at  Montgomery  and  Girard  St. 
Estimated  cost.   $20,000.     George  S.  Webster,  City  Engr. 

Va..  Newport  News — Marine  Railway — O.  A.  Bloxom,  Bat- 
tery Park,  contemplates  building  marine  railway  and  oyster- 
shucking  plant. 

Miss.,  Oulfport — Park — City  will  issue  $125,000  bonds  for 
purchasing  and  improving  land  for  park.  George  M.  Foote, 
Mayor. 

Tenn..  Knoxville — Parks — Election  will  be  held  Jan.  29  to 
vote   on   $50,000   bonds  for  parlfs. 

Tenn.,  AYaverly — Citv  Commissioners  of  Nashville  plan  to 
build  Are  house  in  W'averly.  G.  J.  Tompkins.  Comr.  of  Fire 
Dept. 

111.,  ClilcaBo — Fire  Engine  House — City  will  build  fire 
engine  house  at  4426  North  Kedzie  Ave.  Estimated  cost, 
$19,000.     C.  W.  Kallal.  Arch. 

Wis..    Superior — Dock — Reported    that    plans    will    be    pre- 

Sared   for  replacing  oie  docl<  No.   3  at  Allouez  Bay  for  Great 
orthern  Rv.  during  winter  of  1916  and  1917.     Estimated  cost, 
$1,000,000.     A.  H.  Hbgeland.  St.  Paul.  Minn..  Ch.  Engr. 

AVIs.,  AVest  .\lli» — Grandstand — Plans  prepared  by  .-\Ifred  C. 
Clas,  Arch..  520  Colbv-.\bbot  Bldg..  Milwaukee,  for  two  sec- 
tions of  concrete  grandstand  in  State  Fair  Park  for  State 
Department  of  Agriculture.  Estimated  cost,  $50,000.  C.  P. 
Norgord.  Madison,  Comr. 

Wis.,  Went  AlHs — Park  Buildings — Plans  prepared  by 
Alfred  C.  Clas,  Arch..  520  Colby-Abbot  Bldg.,  Milwaukee,  for 
100xl50-ft.  swine  and  sheep  barn  in  State  Fair  Park  for 
State  Department  of  Agriculture  C.  P.  Norgord.  Madison, 
Comr.     Estimated  cost.  $44,000. 


Minn.,  St.  Paul — Marble  Balustrade  and  Steps — Bids  will 
bo  received  until  10:30  a.m.,  Jan.  10,  by  A.  HohenRteln.  Pur. 
AKt..  for  marble  balustrade  and  steps  about  the  St.  Paul 
Library. 

Mo.,  St.  I,oulH-((Hn<laI)— River  Terminals— Bids  will  bo 
received  In  spring  for  seven-story,  10Ux250-ft.  river  terminal 
and  warehouse  for  St.  Louis  River  Front  and  Dock  ASBOcia- 
tlon.  Estimated  cost.  $260,000.  J.  L.  Weoa.  419  Commercial 
Bldg..  St.  Louis.  Arch.     Noted  Dec.  16. 

Ark..  llrhiKe  Junction —(Hopewell  post  office) — Levee 
Work— St.  Francis  Levie  IJi.aid  petitioned  River  and  Hurbor 
Committee  of  ("ongress  to  seek  government  aid  for  levee  work 
from  I'ecan  Point  to  Uledsoe,  76  nilles.     II.  D.  Tomlliison,  Pn-s. 

WuHh..  Taeomn — Improving  White  and  Puyalliip  Rivers — 
William  S.  .Mitchell  and  M.  Gardner,  United  Stales  Govern- 
ment Engrs.,  retained  liy  Inter-County  River  Improvement 
Board  to  revh-w  and  pass  on  work  done  on  Improvements 
along  White  and  Puyallup  Rivers  and  to  make  suggestions. 

Calif..  I.OM  .Vnicelen— EUmlnallon  of  Grade  Crossings — City 
Board  of  Public  Utilities  approved  plans  of  Pacific  Electric 
R.v.  Co.  for  elevating  trL'cks  from  station  at  Sixth  and  Main 
St.  to  San  Pedro  St.  and  for  terminal  Improvements.  Esti- 
mated  cost.   $300,000.      Noted  Nov.    11. 

Calir,,  I.,OH  AuKelcH — Subway — Plans  being  prepared  for 
rearranging  tracks  at  Hill  St.  Station  preliminary  to  building 
subway  under  Olive  St..  west  of  station,  about  6  miles.  Esti- 
mated cost  rearranging  tracks.  $40,000;  subway,  $12,000,000. 
Noted  Nov.   18. 

rnlir.,  Manhattan — Pier — Board  of  Trustees  contemplates 
constructing  iileasure  pier  at  Center  St.  and  pavilion  at 
Martin  Ave.      ICstlniated   cost,   $70,000  and   $20,000   respectively. 

Calif..  San  FrandNco — Automatic  Sprinklers — Board  of 
Public  Works  considering  Installation  automatic  sprinklers 
in  city  car  barns.  Estimated  cost,  $54,000.  Frederick  J. 
Churchill,  Secy.,  Bd.  of  Pub.  Wks. 

Calif..  Santa  Moulc-a — Wharf — .Santa  Monica  Land  Co.  con- 
templates building  wharf,  560-ft.  long  and  24-ft.  wide,  at 
Santa  Monica  (\iJion. 

Que.  Montreal — Comfort  Stations — Plans  prepared  for 
three  comfort  stations  at  Chabollez.  d'.Armes  and  Dominion 
Sq.  for  city.  Estimated  cost.  $5,000,  $8,000  and  $10,000  respec- 
tively.    A.  Chausse.   .\rch..  City  Hall. 

Que..  Shfrlirookc — Subway — City  Council  contemplates 
constructing  subway  in  Richelieu  .St.  Estimated  cost,  $10,411. 
E.   C.  Gatien.   Clk. 

Ont.,  Port  Stanley — Comfort  Stations — London  &  Port 
Stanley  Ry.  contemplates  construction  of  four  comfort  sta- 
tions.    'William   Spittal,    Secy. 


BIdM 
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N.  Y„  Cold  Spring  Harbor — (Official)— Retaining  Walls — 
Contract  for  reinforced-cfmcrete  found,itions  and  retaining 
walls  for  residence  of  Otto  H.  Kahn  awarded  to  STEWART 
ENGINEERING  CORPORATION,  17  Battery  PI..  New  York,  at 
$150,000. 

N.  Y.,  New  York — (Borough  of  Brooklvn)  —  (Official)  — 
Steel  Tank — Contract  for  steel  tank  and  fittings  for  storage 
of  liquid  asphalt  at  municipal  asphalt  plant.  Seventh  St.  and 
Gowanus  Canal  awarded  to  P.  P.  FARLEY.  103  Park  Ave., 
New  York,  at  $5,335.     Noted  Dec.   16. 

N.  v..  New  Y'ork — (Borough  of  Manhattan)  —  (Official)  — 
Marl<et — Bids  received  Dee.  20  by  Marcus  M.  Marks.  Borough 
Pres.,  for  market  under  Queensborough  Bridge.  59th  and  60th 
St..  First  Ave.  and  Ave  A,  from  A.  W.  King,  1511  Bryant  Ave., 
$13,955;  W.  F.  Plass  &  Bros..  145  West  ISth  St..  $14,850; 
Thomas  J.  Waters  Co.,  271  West  125th  St.,  $14,900.  Noted 
Dec.   16. 

N.  J..  Stonebarbor — Jetties — Contract  for  bulkhead  and 
jetties  for  ocean  fiont  protection  awarded  to  HILL  DREDG- 
ING CO.,   Atlantic   City,   at   $192,414.      Noted   Sept.    9. 

Penn..  Phlladelphia^Coal  Pocljets — Contract  awarded  to 
C.  P.  BOWER.  Rol)erts  and  Wayne  Ave.,  Philadelphia,  at  $76.- 
130.  for  coal  pockets  on  Emerald  St.  for  Philadelphia  &  Read- 
ing Ry.   Co.     Noted   Nov.   25. 

Penn..  Philadeliihin — Elevated  Railwav  Work — Bids  re- 
ceived Dec.  14  by  A.  M.  Taylor.  Dir.  Dept.  of  City  Transit,  for 
steel  superstructure  and  appurtenant  work  for  two-track  ele- 
vated railwav  in  Frankford  Ave.  from  Unity  to  Dyre  St..  under 
Contract  No.  519.  from  American  Bridge  Co.,  $249,000;  McClin- 
tic-Marshall  Co.,  $263,000;  Phoenix  Bridge  Co.,  $269,800.  Noted 
Nov.    18. 

Penn.,  Philadelphia — -Pier — Contract  for  superstructure  of 
Pier  No.  7S  at  foot  of  McKean  St.  awarded  to  SNARE  & 
TRTEST.  Woolworth  Bldg..  New  York.  N.  Y..  at  $488,600.  Noted 
Nov.  25  and  Dec.   9. 

Del..  Clavmont — Pier — General  Chemical  Co..  Marcus  Hook. 
Penn..  awarded  contract  for  pier  to  JOHN  MONKS  &  SONS,  82 
Beaver  St..   New  York,  N.   Y.     Estimated   cost.   $200,000. 

Pla..  Dnytona — P;ivilion — Contract  for  150xl50-ft.  pavilion 
with  about  40-ft.  extending  over  river  for  C.  G.  Burgoyne. 
awarded  to  J.\COB  ESPEDAHL.  Daytona.  Estimated  cost, 
$10,000.     Noted   Dec.   23. 

Ohio.  Cleveland — Grading  Subway — Contract  for  grading 
subwav  at  Hamilton  Ave.  and  Pennsylvania  R.R.  awarded  to 
J.  UDELSON,  2410  East  49th  St„  Cleveland.     Noted  Nov.  25. 

Ind.,  IndlannpollH — Track  Elevation — Bids  received  Dec.  15 
by  Board  of  Public  Works  for  removal  of  bridge  and  construc- 
tion of  traffic  wavs  under  Vandalia  R.R.  In  connection  with 
track  elevation  from  O'Hogan  &  Lake  Co..  Chicago.  111..  Sec- 
tions H.  J.  K  and  M.  $43,890:  Marsh.  Cleary  &  White  Co..  Chi- 
cago 111.  Sections  H.  J.  K  and  M.  $47,499:  Walsh  Construction 
Co  Cleveland.  Ohio.  Sections  H.  J.  K  and  M.  $46,000;  Dunn- 
MiCarthv  Co..  Chicago.  111..  Sections  H.  I,  J.  K.  L  and  M, 
$53,659. 

Kan..  I,ea-venworth — Rlprapplng  River  Bank — Chicago. 
Burlington  &  Quincy  R.R.  awarded  contract  for  willows  to 
be  used  in  rlprapplng  river  bank  to  WARREN  HOUSER. 
Weston.      Estimated   cost.    $75,000.. 
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Oilier  Hems  Tclatirc  to  BuUdtno  Comlruclion  wilt  tic  fmnd  under  the  /oltouini  hcai- 
tnas:  "Industripl  Works-"  •'FederalGoremmmt  IVork"  aiid  "Mtscellaneous  " 

I'ropoNcil    \Vork 

Mass..  Beverly — School  Committee  will  submit  proposi- 
tion to  City  Council  for  building  high  school  on  City  Home 
site  near  Cedar  St.     Kstimateil  cost,   $300,000. 

llass.,  Ilrookline — Plans  prepared  for  three-story  addition 
to  iilBh  school.  Estimated  cost,  $12r),000.  Andrews,  Jacques 
&  Kantoul,  50  Congress  St.,  Boston,  Arch.  Noted  Oct.  28  and 
Aug.    12. 

Mass,,  Westfleld — Plans  being  prepared  by  C.  A.  Tinker, 
Arch..  31 S  .Main  St..  Springfield,  for  two-story  theater  for 
Goldstein   Bros.      Kstiniated  cost,   $60,000. 

MnsM..  VVestBeld — Plans  being  piepared  by  M.  B.  Harding, 
Arch.,  Westfield,  for  one-story,  116xl78-ft.  school.  Estimated 
cost,  $50,000.     J.  M.  Dutton,  Chn.  School  Bd.     Noted  Oct.  21. 

U.  I.,  l»a«-tUfkot — I'awtucket  and  Central  Falls  Aerie  of 
Eagles  plan  to  build  home. 

N.  Y.,  UiiiKharaton — Plans  being  prepared  for  five-story 
bank  and  ofhce  building  for  People's  Trust  Co.  Estimated 
cost,   $50,000.      E.   W.   Dickerman,   Perry   Bldg.,  Arch. 

N.  Y.,  Medina — Board  of  Education  contemplates  building 
schools.      Estimated   cost.    $135,000. 

N.  Y'..  Koehes<er — Plans  being  prepared  by  Hutchinson  & 
Cutler.  Cutler  Uldg.,  Rochester,  for  eight-story,  33xll0-ft. 
medical  building  on  Chestnut  St.  for  F.  L,.  Greene  &  Co.,  33 
E.vchange  St.      Estimated   cost,   $75,000. 

X.  Y',.  Rochester — Plans  being  prepared  bv  Foster  &  Gade. 
Arch.,  Sibley  Bldg.,  for  three-storv  building  for  Home  for 
Friendless.  Estimated  cost,  $200,000.  A.  M.  Lindsey.  250 
.Main  St.,  E.,  Pres..   Bd.  of  Dir. 

\.  J.,  Newark — City  will  erect  memorial  building  at  Camp 
and  Broad  St.  Estimated  cost,  $1,500,000.  Thomas  L.  Ray- 
mond, Mayor. 

Penn.,  Allentorn — (Official) — We  have  been  informed  that 
Louis  E.  Jallade,  37  Liberty  St.,  New  York.  N.  Y.,  is  Arch, 
for  six-story  addition  to  Y.  M.  C.  A.  building  and  Ruhe  & 
Lange.  Allentown,  Assoc.  Arch.  Estimated  cost,  $100,000. 
Noted    Dec.    16. 

Penn.,  Braddock — Plans  will  be  prepared  by  W.  W.  Wil- 
liams, Arch.,  Magee  Bldg.,  Pittsburgh,  for  church  and  rectory 
for  S.  S.  Mary  and  Paul  Church.     Estimated  cost,   $75,000. 

Penn.,  Loretto — St.  Francis  College  plans  to  build  seminary 
and  faculty  building.  Estimated  cost,  $50,000.  G.  Puderbaugh, 
Hutchinson   Bldg.,   Altoona,   Arch. 

Penn.,  Oeontz — Plans  being  prepared  by  H.  Trumbauer, 
.\rch..  Land  Title  Bldg..  Philadelphia,  for  private  school  for 
.\.    A.    Sutherland.      Estimated    cost,    $100,000. 

Md..  Baltimore — Plans  being  prepared  by  Otto  G.  Simonson, 
.A.rch.,  Maryland  Casualty  Tower,  Baltimore,  for  10-story  hotel 
at  Light  and  German  St.  for  Southern  Hotel  Co. 

Md.,  Baltimore — Revised  plans  being  prepared  by  J.  Evans 
Sperry,  Arch.,  409  Calvert  Bldg.,  Baltimore,  for  six-story 
building  at  Park  Ave.  and  Franklin  St.  for  Y.  W.  C.  A.  Es- 
timated   cost.    $200,000.      Isabel    Harmon,    Secy. 

D.  C,  >Vashini;ton — Plans  being  prepared  by  Thomas  W. 
Lamb,  Arch.,  644  Eighth  Ave.,  New  York,  N.  Y.,  for  two-story, 
132xl53-ft.  theater  at  12th  and  F  St.  for  Marcus  Loew,  1493 
Broadway,   New   York,   N.    Y. 

D.  C.  AVashington — Plans  being  prepared  for  10  buildings 
at  Wisconsin  Ave.  and  Davis  St.  for  National  School  of  Do- 
mestic Art  and  Science.  M.  A.  Zurhorst,  1753  Rhode  Island 
Ave.,    Washington,   Principal. 

Va.,  .\tlee — Bids  will  be  received  until  noon  Jan.  15,  by 
Board  of  School  Trustees,  Henrv  District,  Hanover  County,  for 
school.  Charles  M.  Robinson,  Inc.,  508  Times-Dispatch  Bldg., 
Richmond,  Arch. 

■\V.  Va..  Cliarleston — W.  P.  Ginther,  Arch.,  416  Everett 
Bldg.,  Akron,  Ohio,  preparing  plans  for  three-story  addition  to 
St.    Francis  Hospital.      Estimated   cost,    $40,000. 

AV.  Va.,  Huntlnerton — Boone  County  Land  Co.  will  construct 
store  and  hotel  building.      Estimated  cost,  $40,000. 

■\V.  Va.,  Huntington — Marshall  College  will  erect  physical 
education   building.      C.   I.   Woodley,   Pres. 

W.  Va.,  Morgantown — West  Virginia  University  will  build 
additions   to   institution.      Estimated   cost,    $75,000. 

AV.  Va..  Moandsville — St.  Xavier's  Congregation  plans  one- 
story,    60x90-ft.    church   and    rectory.      Estimated    cost,    $40,000. 

YV.  \a..  Point  Pleasant — Plans  being  prepared  by  H.  R. 
Warner,  Capitol  St.,  Charleston,  for  remodeling  hotel  into 
bank,  hotel,  lodge  and  store  building  for  Spencer  Hotel  Co. 
J.    S.   Spencer,    interested. 

■\V.  Va.,  Wheeling — Plans  prepared  for  10-story,  SOxllS-ft. 
bank,  store  and  office  building  for  Security  Trust  Co.  Esti- 
mated cost,  $250,000.  E.  B.  Franzheim  and  F.  F.  Faris, 
Schmulbach   Bldg.,   Wheeling,   Associate   Arch. 

W.  Va.,  Wheeling — Plans  being  prepared  by  F.  F.  Faris, 
Arch.,  420  Schmulbach  Bldg.,  Wheeling,  for  two-story  church 
for   Trinity   Lutheran    Congregation.      Estimated    cost,    $40,000. 

X.  C,  Durham — Citizens  voted  $75,000  bonds  for  two  schools 
on  Moorehead  School  site.  G.  W.  Watts,  Chn.  School  Trustees. 
Noted  Oct.   21   and  Nov.   18. 

N.  C,  KInston — Reported  that  Atlantic  Coast  Line  R.R.  and 
Southern  R.R.  contemplate  building  union  station.  J.  E.  Will- 
oughby,  Wilmington,  Ch.  Engr.,  Atlantic  Coast  Line  R.R. 

N.  C,  Rocky  Mount — J.  C.  Mount,  Rocky  Mount,  prepared 
plans  for  bank  building  at  144  South  Main  St.  for  Rocky 
Mount  Savings  and  Trust  Co. 

S.  C.  Greenville — A  permanent  Exposition  Building  will  be 
constructed  bv  Southern  Textile  Association.  Estimated  cost, 
$50,000. 

S.  C,  Rock  Hill — Congregation  of  First  Baptist  Church 
plans  to  construct  three-story  edifice.     Estimated  cost,  $40,000. 


Estimated    cost.    $415,000. 
considered     by     city 


and 


istruc 


Ga.,  Macon — Curran  R.  Ellis,  Arch.,  Macon,  retained  by 
Board  of  Education  to  prepare  plans  for  Vineville  School 
Estimated    cost,    $40,000. 

.41a.,  Hamilton — Sixth  School  District  plans  to  build  school 
Estimated  cost,  $465,000. 

Ala..  Seminole — J.  B.  Wiggins,  H.  C.  Maley  and  E  B 
Bucham,  Chicago,  111.,  will  build  club  house  at  Seminole  J  C 
Pollock,     Gen.     Mgr. 

Miss.,  Biloxi — Plans  being  considered  by  Biloxi  Lodge 
Loyal  Order  of  Moose,  for  new  building.  F.  J.  Weiss,  Chn.  of 
Bldg.  Com. 

Miss.,  Clarksdale — Board  of  Supervisors  contemplates  re- 
modeling court  house.  J.  W.  Cutler  and  Charles  W.  Clark, 
interested. 

Miss.,  Gulfport — Plans  being  prepared  by  Nolan  &  Torre, 
Arch..  New  Orleans,  La.,  for  two-story  hospital  for  Kings 
Daughters.      Estimated    cost,    $40,000. 

Miss.,  Marlon — Election  will  be  held  Jan.  4  to  vote  on 
$100,000  bonds  for  agricultural  high  school.     Noted  Oct.   28. 

Tenn..    Chattanooga — Volunteer    State    Life    Insurance    Co. 
will    build    10-story    office    building. 
Barnwell    &    Barnwell,    Arch. 

Tenn.,     Meniithls — Plans     being 
county  for  tuberculosis  hospital. 

Tenn.,  Memphis — Baptist  Memorial  Hospital  will  construct 
addition.     Estimated  cost,   $125,000. 

Tenn.,  Morristown — Contract  will  soon  be  awarded  for 
building  for  First  National  Bank.  Estimated  cost,  $50,000. 
James  R.  Forgey,  Pres. 

Ky.,  Paducah — City  contemplates  $600,000  bond  issue  for 
schools  and  sewers. 

Ohio,  .4krDu — Press  reports  state  that  .State  will   cc 
armory     and     auditorium.       Estimated     cost,     $100,000. 
Barger,   Secy,  of  State  Armory  Bd. 

Ohio,  .\kron — M.  O'Neil,  West  Market  St.,  plans  to  build 
clubhouse  to  be  occupied  bv  Akron  City  Club  Co.  Estimated 
cost,   $50,000.     S.   F.  Ziloxi.   69   Edgerton   Rd.,   Pres. 

Ohio,  Akron — Bids  will  be  received  by  J.  F.  Barnhart,  Clk., 
Bd.  of  Education,  Central  High  School,  until  noon,  Jan.  5.  for 
additions  to  Miller  and   Portage  Path  Schools. 

Ohio,  Akron — Board  of  Education  plans  to  construct  two- 
story  school  to  be  known  as  Robinson  School.  Estimated 
cost,    $50,000.      J.    F.    Barnhart,    Central    High    School,    Clk. 

Ohio,  Bellaire — Baltimore  &  Ohio  Railroad  Co.  will  build 
freight  station  at  Bellaire. 

Ohio.  Canton — W.  E.  Koltz,  Vice-Pres.  Canton  Drop  Forge 
Co..  is  interested  in  a  project  to  build  motion-picture  theater 
at  Market   Ave.   and   Second   St.      Estimated    cost,    $65,000. 

Ohio,  Lebanon — Election  will  soon  be  held  to  vote  on  $65,000 
bonds  for  courthouse  for  Warren  County. 

Ohio,  Mt.  Vernon — William  A.  Ashbrook,  Congressman,  in- 
troduced bill  which  calls  for  appropriation  of  $100,000  for 
public  building. 

Ohio,  Newburg — (Cleveland  post  office) — Revised  plans  pre- 
pared by  W.  J.  Carter,  Arch..  Illuminating  Bldg.,  Cleveland, 
for  four-story  temple  for  Newburg  Masonic  Temple  Co.  Esti- 
mated cost,  $00,000.     Noted  under  Cleveland,  Ohio,  Dec.  23. 

build   club   house 

Ohio,  Wilmington — Bids  will  soon  be  received  for  three- 
storv  courthouse  and  jail  for  Clinton  County.  Estimated  cost, 
$300,000.  Weber,  Werner  &  Adkins,  1206  Mercantile  Library 
Bldg.,   Cincinnati,   Arch.      Noted   Dec.   2. 

Ohio,  Youngstown — Plans  will  be  prepared  by  H.  Lyman 
Ford,  Arch.,  206  Hippodrome  Arcade,  Youngstown,  for  two- 
story  store  and  apartment  building  on  Wick  Ave.  Estimated 
cost,    $70,000. 

Ohio,  Zanesville — Municipal  Committee  of  Chamber  of 
Commerce  conteinplates  city  hall  and  market.  Estimated 
cost,  $100,000.     H.   C.  Van  Voorhis,  Chn.   of  Com. 

Ind.,  Elkhart — B.  Haynes,  Lunger  Bldg.,  plans  four-story, 
70xS5-ft.  ofl^ce  building  at  Marion  and  Second  St.  Estimated 
cost,  $40,000.  Ellwood  &  EUwood,  South  Main  St.,  Elkhart, 
Arch. 

Ind.,  Hammond — All  Saints  Congregation  contemplates 
church.     Estimated  cost,  $150,000. 

Ind^  Indianapolis — Contract  will  soon  be  awarded  for  four- 
storv  bank  and  office  building  for  Meyer  &  Kiser  Bank.  D.  A. 
Bohien  &  Son,  1012  Majestic  Bldg.,  Arch.     Noted  Dec.  9. 

Ind..  Michigan  Citv — Bids  will  be  received  about  Jan.  17  by 
Worthman  &  Steinbach  and  C.  L.  Pointek.  Archs.,  1859  West 
Chicago  Ave.,  Chicago,  111.,  for  edifice  for  St.  Stanislaus 
Church.      Estimated    cost,    $100,000. 

Ind..  South  Bend — Plans  being  prepared  by  E.  L.  Tilton, 
Arch.,  32  Broadwav,  New  York,  N.  Y.  (Borough  of  Manhat- 
tan), for  library  for  Notre  Dame  University.  Estimated  cost, 
$150,000. 

Mich.,  .-inn  Arbor — Trustees  of  University  of  Michigan 
plan  to  build  library.     Estimated  cost,  $350,000. 

Mich..  Detroit — Y.  W.  C.  A.  will  construct  building  at  East 
Adams  Ave.   and   Witherell   St.      Estimated   cost,    $250,000. 

DKeh.,  Flint — Preliminary  plans  prepared  by  Starrett  & 
Van  Vleck,  Arch.,  S  West  40th  St..  New  York,  N.  Y.,  for  six- 
story  bank  and  ofhce  building  for   First   National  Bank. 

Mich.,  Flint — Malcomson  &  Higgenbotham,  Arch.,  Detroit, 
Avill  prepare   plans   for  two  schools   for  Board   of   Education. 

Mich.,  Pontiae — Press  reports  state  that  a  moving  picture 
and  vaudeville  theater  will  be  constructed  on  site  of  Hotel 
Wenonah  on   South  Saginaw  St.      Estimated   cost,   $70,000. 

III.,  Chicago — Plans  being  prepared  by  Holsman  &  Hunt, 
332  South  Michigan  Ave.,  for  five-story  hotel  for  A.  B.  Mulvey. 
Estimated   cost,    $150,000. 
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AVIum  Mllwauki-r — Milwaukei-  Athletic  Club  will  build  homo  IIIiIm   In  anil  ContrarlM    '\ warded 

at  Mason  St.  and  Broadway.     Estimated  cost,   |3UO,000. 

win      l>ur<n>ri- Rm r<i    nf    li-riiion t ion    .■onui.iniin i>    i.i.,.<u    »^  MnxH.,     llclnKint — I'oiitiiift     foi'     tilRh     school  awarded     to 

n  iN.i    K  urini::e     i30ar<i    oi    iiitiucation    consuictiriK    plans    to  t  VTriiiTi  »v   \i  I'i'i  mi  i.^i  i     mi     ur.   \iiiir   u»      rj<.ui^.»  «*    *ma  turn 

construct    central    school    or    two    individual    schools,    one    on  l-l-K'"  11>.N-AII  1  <.  IIKI.I,  CO.,   '15   Milk  .St.,   lioHlon,  at   $84,000. 

east  side  and   one  on  west  side.  MnnH.,    Marllmro- — .School    Committee    awarded  contract    for 

WU.,  \Xa„kt.Mh„-Citizens  defeated  $120,000  bonds  for  r/,'';':;!  ."'i  ^^'^if'^li^^^'V '^V/"  '^""'^''^*^  ^'-  ""'^'''=^'  "''"'"'''^^^ 
schools,      t!.    H.    Harris,    Pres.  '"  *^<'.<'>'-      ^otl•d  Sept.   .'3. 

WIN.,  West  Allld — Board   of  Education   plans   to   build   hl^h  .Moiin.,  Salrm — f;eorKe  T.  O'Brien,  10  Palmer  St.,  Cambrldse, 

school  next   year.     G.   Mahoney,   Secy.  i^t    $Gl,6.'i;i.    submitted    lowest    bid    for    addition    to    Bowditch 

Io«n.    AudulmB— Election    will    soon    bo    held    to    vote    on  School.      Noted    Dec.    !»   and    IC. 
bonds   for  school.  MniiH..      SiirlnKlleld— Contract      awarded      to      ERNEST      F. 

lonn.  Ilelmiuul — Preliminary  plans  prepared  bv  G.  L.  Lock-  CARLSON  CO.,  SprlnKfleld,  for  theater,  earage,  bowling  ulIeyB 

hart,    Arch.,    lOndicott    Bldg.,    St.    Paul,    Minn.,    for    hish    and  ""^   billiard    room    for    RusHcll    C.    Parsons. 

^:'l!;."^  itS'Tt'-Kdli^aiioi'"*    '•'°'"-    *'°'"°°-      ^-    ^""''    ""'■"""<••  N.    v..    New    Y«rl._(  Borough     of     Manhattan)  -  Contract 

t.ec>..  iiu.   or    i.outation.                              .„^„  „„„     .       ,       .         ,.,    ._  awarded   to   LI'^VIN   BRO.S.,    320    Kifth    Ave.,    for  one-story,    G3x 

Io«o.«iiterloo— Citizens    voted    $250,000    bonds    for    hlKh  93-ft.   synagoKue    for    Wei   Israel    Anshe   Poland   Congregation, 

school.      \\  .  II.   Brunn,  Secy.,  Bd.  of  Education.     Noted  Nov.  25.  Estimated    cost,    $75,000. 

man"co'  ''Ar.!'""^^'Gr"anby'yidg'''cedaf  Rap?cls'""'for  School"  ■    =^-   ^'-   ^''^   York-(Borough    of   Manhattan)-Contract    for 

Estimated    ccist"    $60  000              ""'^•'    *-^"^'    Kapids,    foi    school,  nine-story    nurses    home   and    70x72-ft.    superintendent's    house 

Estimated   co.st,    $60,000.  „„     Lexington     Ave.     for    German     Hospital    and     Uiapensary 

Kan.,   Caldwell — Bids   will   soon    be   received    for   two-story  awarded    to  A.   A.   SMITH,    69    East   9l8t   St. 

school.     Estimated  cost,  $50,000.     S.  S.  Voigt.  411  Barnes  Bide  ^-     .      ■              ^...        ,-.      .        .    <            .<........,         • 

•Wichita      Arch       and    J      E      Damon      Cnl(iwell4AcV^V,i7,f  ^-  •'••  •••''•"•'y  City— Contract   for  a  theater  for  the  Nat  onal 

Fducathm                                           Damon.    Caldwell,     Secy.,    Bd.    of  Theater  Co.,   1326  St.  Nicholas  Ave.,  New  York.  N.  Y.,  awarded 

to    WELLS   CON.STRUCTION    CO.,    235    Fifth   Ave.,    New    York, 

Kan,,     Emporia — College     of     Emporia     contemplates     new  N-  ^'-      Estimated  cost,  $65,000. 

building.      Estimated    cost,    $100,000.      W.   A.    White,    Chn.  ,.r„„..      ,.hi|„„Hphia  -  (OfflcLal)  -  Contract      awarded      to 

Neb.,  North  Platte — Bid.^  will  be  received  about  Feb  15  for  MELODY  &  KKATLNG.  1218  Chestnut  St.,  Philadelphia,  at 
high  school.  Estimated  cost,  $50,000.  Bert  M.  Reynolds,  $227,918,  for  31-room  school  at  B  and  Allegheny  Ave.  and  nine- 
North  Platte,   Arch.     Noted   Dec.   23.                                            "  room    addition    to    school    at    70th    and    Woodland    Ave.      .Noted 

Dec.  9. 

Mont.,     BlllingK — Billings     Labor     Unions      will      construct 

three-story,    50xl40-tt.    building.      Estimated    cost.    $70,000.      H.  Ohio,    .Ikron — Contract    for    Jennings    School    awarded    to 

Anderson,   Chn.    Bldg.   Com.      Dedrick    &   Piper,   Billings,    Arch.  DAWSON    CONSTRUCTION    CO.,    Columbus.      Estimated    cost, 

.       ,        „     ^     „.                        ,  $70,000.      Noted   Dec.   2. 

Mo.,   St.   L,oui8 — E.    C.   Simmons   will   construct   building   to 

be     occupied     by     Franklin     Bank.       Estimated    cost,     $I25!000.  Ohio.   Athenn — Contract   for   church  and    Sunday   school   for 

Guy  C.  Mariner,  St.  Louis,  Arch.  First   Christian    Church   awarded    to   B.    DAVIDSON,    152   North 

„                            „.   .  Congress  St.,  Athens.     Estimated  cost,  $40,000.     Noted  Nov.  18. 

Tex.,   Brownsville — Citizens   voted    $100,000    bonds    for   pur- 
chasing site  and  building  high  and  ward  schools  for  Browns-  Ohio,    rinelnnnti — fOflicial) — Contract    for    Industrial    Arts 
ville    Industrial   School   District.      Noted   Nov.    25.  Building,    tunnel    K,    power    house,    stadium,    gymnasium    and 
„,                                      _  tunnel    .1.     of    Eastslde    High     School    awarded     to    ROITCHE- 

Tex.,  El  Paso — Plans  prepared  by  Trost  &  Trost.  Arch.,  for  BRUNNER    CO..    Cincinnati,    at    $390,700.      Noted    Dec.    2. 

two-story   building   for  H.  R.  O.  Realty  Co.,  St.  Louis.     Esti-  .       ^         .            ^               „          ,     . 

mated  cost,   $45,000.  Ohio,   Cleveland — County   Commissioners    awarded    contract 

for  detention   home  on  Franklin  Ave.  to  WILLIAM  Mf)ORE  & 

Tex.,  Marshnll — Election    will    be    held    Jan.    18    to    vote    on  CO.,   at    $59,990.      Noted   Nov.    4. 
$60,000   bonds   for  schools. 

„                               .  Ind.,    Culver — Contract    for    armory    awarded    to    JAMES    I. 

Okla.,   Alva — Citizens  voted    $90,000    bonds   for   high   school.  BARNES,   Logansport. 
Noted  Nov.   IS. 

Mich..   St.  JoNeph — Contract  for  high  school  awarded  to  K. 

Okla..    ChiekaMha — Citizens   voted    $70,000    bonds    for   school  H.    BEAUM.\N   CO.,   at   $75,977.      Noted   Dec.    23. 

for   Board  of  Education.  ^^.^^      MadUon-T.    C.    MCCARTHY.    848    Jeunifer   St.,    Madl- 

.\rlz.,     Prescott — Yavapai      County      will      build      two-story  son,  at  $49,249,  awarded  contract  for  Agricultural  Soils  Bldg.. 

courthouse.       Estimated    cost,    $200,000.      B.    T.    Belcher,    Clk.,  for  University  of  Wisconsin.      M.    E.   McCaffery,   Secy. 

Wis.,     MadlHon — Contract     for     physics     building    for    Unl- 
Arlz.,  Safford — Plans  being  prepared  by  Lescher  &  Kibbey,       versitv    of    Wisconsin    awarded    to    WISCONSIN    CONSTRUC- 
Arch.,     Phoenix,     for     two-story,      60x82-ft.     courthouse     for       TION   CO.,   Chippewa  Falls.     Estimated   cost,   $200,000.     M.   E. 
Graham   County.      Estimated  cost,   $45,000.  McCaffery,  Secy, 

Calif,,  Bakersfleld — (Officiall — Citizens   voted   $75,000   bonds  Iowa.   Alton — (Official) — Contract   for   school    for   Board    of 

for  two  schools.   James  Egan,  Secy.,  School  Com.    Noted  Dec.  9.       Education  awarded  to  H.  M.  BOSMA.  Sheldon.     Noted  Dec.  16. 

MONT  CLARE  BRIDGE,   PHOENIXVILLE,   PE.V.V. 

Bids  were  received  Dec.  21  by  the  Commissioners  of  Mont-  crete   Co.,    Harrisburg:    (G)    Whittaker   &   Diehl,    Harrisburg; 

gomery  and   Chester  Counties   for  the   construction   of  a   rein-  (H)  J.  E.  Bunting  &  Co..  Flushing.  N.  Y.;    (I)    Dav  &  Zimmer- 

forced-concrete    bridge    across    the    Schuylkill    River    between  man,    Philadelphia:    (J)    Ambler    Davis    Co..    PhiLidelphia:    (K) 

Phoenixville   and    Mont   Clare    from    (A)    T.    L.    Eyre,    Philadel-  Mason.  Hilton   &  Co.,  New  York.  N.   Y.;    (L)   National   Founda- 

phia;    (B)    F.    M.    Talbot    Co..    New    York.    N.    Y.:    (C)    Thomas  tion    and    Engineering    Co.,    Cleveland,    Ohio;    (M)    Dravo    Con- 

Sheahan,  Hagerstown.  Md.:  (D)  E.  "W.  Foley,  New  York,  N.  Y.;  trading  Co.,  Pittsburgh:   (N)  William  C.  Evans,  Ambler,  Penn. 

(E)   Foster  Construction   Co.,  Newark.  N.  J.;    (F)    Ferro   Con-  The  item  bids  were  as  follows: 

A  B  CDEFGHI  JKLMN 

Lump  sum  bid $113,400  $85,376.61  S!)2,335    $98,776  $127,437  $99,439  $89,739  $108,000    $94,091    $80,894  $88,200  $108,000    $86,S26  $S4,027 

1,200   cu.yd.   foundation   excava- 
tion, earth 4  20  3.90  3.00  7.00  .75  4.50  3.00  8.00  2.80  2.00  10.00  1.00  3.50  2  40 

30  cu.vd.  foundation  excavation, 

rock" 4.60  3.90  4  00  10  00  2.50  5  00  4   00  1(100  2  80  5  00  10.00  5  00  4   50  6  00 

100  cu.yd.  river  dredgine .48  .50  2.00  100  100  3.00  3  00  100  25  2  00  2.50  1.00  60  2  00 

100  cu.yd.  roadwav  grading .48  .40  .75  100  1.00  100  .75  00  .30  75  100  40  50  90 

1.400  lin. ft.  hardwood  piles .36  .40  .70  .50  .75  100  25  60  .25  1  00  .50  .38  40  1.00 

900  cu.vd.  concrete  piles 94  2.20  2.20  150  1.75  3  00  .  .'iO  100  100  3  00  2  00  140  1   50  2  10 

10  cu.yd.  class  "A"  concrete 14.40  11.00  12.50  10  00  12.50  15  00  15  00  S..50  8  00  .30  00  12  00  10.00  11.00  20.00 

100  cu.yd.  class  "B"  concrete 8.40  7.00  7.50  9.00  10  00  12.00  9.00  8  00  6  SO  25.00  10  00  7  00  8  25  15.00 

963  cu.yd.  class  "C"  concrete 7  20  8.25  7.00  8  00  10.00  12.00  8.00  7.50  5.75  7  00  10  00  7  00  7  25  8.00 

10  cu.yd.  concrete  in  balustrade.  24.00  25.00  27.00  20  00  24.00  25.00  .'iO  00  20.00  15.00  45  00  20  00  32  00  23  00  40.00 
250  lin.ft.  bush  hammered  surface  .12  .07  .10  06  .03  .70  .20  .20  .10  50  .10  06  05  .40 
2,0001in.ft.carbor.  rubbed  surface.  .06  .05  .05  05  .03  15  .10  10  02{  .50  .05  .05  02  65 
lOSsq.ft.  woodblockpavement.  .  3.60  2.20  2.00  3  00  2.50  2.00  1.75  2.60  2  05  2  25  2  00  2.50  2.80  3.70 
292  sq.ft.  metropolitan  block  pave- 
ment  '. 3.00  190  2.50  3  00  2.15  4.00  1.50  3.35  1  00  2  10  2.00  2.50  2.30  2.30 

108  sq.ft.  standard  amicsite  pave- 
ment           3.72  1.50  2.50  3.00  1.65  2  00  1   .50  3  25  1.60  1.50  2.00  4,50  2.30  1.40 

292  sq.ft.  Belgian  or  granite  block.         3.36  3  20  3.50  3.00  3.35  2.00  1.75  3  25  2.45  3.25  2.75  3.00  2.75  3.00 

.500  cu.yd.  waterproofing .10  OS  .15  .10  .20  .20  .15  .25  .12  .40  .25  .10  .10  .50 

3.500  lb.  reinforcing  steel 05  .03  .03}          .04  .03  .04  .05  .03}  .03*  .05  .05  .03}          .03  .06 

240  lin.ft.  curb  protection  bar 24  .15  .20  .30  .15  .15  .20  .15  .10  .15  .15  .25  .15  12, 

240  lin.ft.  6-ductt.c.  conduit .36  .50  .35  .50  .35  .50  .25  .50  27  1.50  .35  1.25  .30  I  00 

240  lin.ft.  2-duct  t.c.  conduit .24  .30  .12  .20  .14  .20  .10  .20  09  1.00  .15  .40  .10  .40 

40  lin.ft.  metal  conduit .24  27  .20  .30  .20  .15  .15  .20  .15  .75  .25  .25  .15  60 

1.500  lin.ft.  sidewalk  and  curb  fin- 
ish  07  .05!  05  .10  .10  .20  .07  .15  .05  .25  .05  .15  03  22 

10  lin.ft.  4-in.  terra  cotta  sewer 

pipe 24  .20  .50  .50  100  .07  .10  .30  .08  .35  .20  .50  10  30 

100  lin.ft.  8-in.  terra  cotta  sewer 

pipe .48  .40  70  75  60  15  .12!  40  .16  SO  25  .35  15  80 

300  lin.ft.  12-in.  terra  cotta  sewer 

pipe .96  .70  100  1.50  100  .30  25  .50  25  1.50  30  .60  .27  1.50 

2catchbasins   36  00  13  00  10  00  25  00  16.50  20  00  15  00  30  00  35  00  50  00  15  00  20  00  25  00  30.00 

2  bronze  light  fixtures 144  00  90 dO  125  00  10  00  145.00  150  00  100  00  80  00  1.50.00  .50  00  75  00  100  00  100  00  40.00 

2drawboxes 48  00  7  50  15.00  1.00  16  50  15  00  10  00  10.00  12.50  25  00  5.00  5  00  7  00  20.00 

60  cu.yd  broken  stone  fiU 3.36  1.80  2  00  3  00  2.25  1.50  2  00  2  00  2  00  2  50  2  00  2.30  2  90  2.50 

i    Extended  totals 7.77.^.  .-.$132,521    $104,866    $110,765  $122,369  $145,832  $126,620  $106,188  $132,174  »107,.520  $103,252  $117,212  $123,527  $104,103  $106  ,011 
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RAPID  TR.VNSIT   SYSTEM,   NEW  YORK,   N.   V. 

Section   3,   Route   No.   8 

Bids  wi.re  received  by  the  Public  Service  Commission  Dec. 
7  for  constructing  Section  3.  Route  No.  8.  a  part  of  Eastern 
IJistrlct  Subway,  under  Kast  River  from  Manhattan  at  14th 
St  to  North  Seventh  St.,  Brooklyn,  from  (A)  Booth  &  Plinn, 
I..td.  17  Battery  PI.,  New  York;  (B)  Holbrook,  Cabot  &  Rollins 
Corporation:  (C)  Degnon  Contracting  Co.;  (D)  Arthur  McMul- 
len  &  Olaf  Hoft.     The  Item  bids  were  as  follows: 


B 


C 


1.50 


2.00 


6  .W 


3  00 


1.00 


D 


$lfi  00 

J7.00 

$14.00 

6  40 

10  00 

14.00 

5  00 

6  00 

7  00 

15  GO 

25  00 

60  00 

20  00 

12  00 

10  00 

11   48 

20  .iO 

15  00 

11.48 

20.50 

28  00 

14.50 

25.00 

31  00 

33  75 
14.00 

30  00 
12.00 

34.00 
10.00 

16.75 
4.00 
2.50 
5  00 

15,00 

18.00 
8.00 
7.00 
4.00 

16.00 

20.00 
4,00 
4.00 
3.00 

15.00 

15.00 
5  00 
4.50 

16.00 
2.50 
2.00 

15.00 
3.50 
3,25 

2.00 


.75 

.75 

1,00 

1.00 

1.10 

1,25 

1.25 

1.50 

1.50 

1  50 

2.00 

1,75 

5  00 


1.10 


1,400  eu.yd.  earth  excavation  above 

mean  hiah  water _ $20,  00 

2,100  cu.yd.  earth  excavation  below 

mean  high  water 20,00 

100    cu.yd.    earth    excavation    for 

sewers. 10,00 

14,400  cu.yd.  earth  excavation  be- 
low mean  high  water  for  shafts  25 ,  00 
100    ca.yd.    rock    excavation    for 

shafts 16  85 

700      cu  yd.      tunnel      excavation 

(carth)"above  mean  high  water ,  .  20 ,  00 
103,500   cu.vd.   tunnel   excavation 

(earth)  below  mean  high  water  19 .  40 
46.200    cu.vd.    tunnel    excavation 

(roel<)..." 19  40 

8,400    cu.yd.     tunnel    excavation 

(earth  and  rock) 19  40 

42,300  cu.yd.  concrete 9.00 

1,0(X)    cu.yd.    concrete    placed    in 

compressed  air 15.00 

10  cu.yd.  rubble  stone  masonry,  ,  .  3.50 

10  cu.yd.  dry  rubble  masonry 2. 50 

2,400  cu.yd.  dry  stone  packuig  ,  .  ,  ,  2.  50 

15  cu.vd.'brick  masonry 12.00 

50  cu"yd.  hollow  terra  cotta  brick 

or  tile  masonry 12. (K) 

12,0(X)  bbl.  Portland  cement  grout .  3 .  50 

.56.000  bbl.  natural  cement  grout,  3.00 

3,000  lin.ft.  timberpUes 50 

100  cu.yd.  broken  stone  or  gravel    ,  2,00 

2.000  sq.yd.  waterproofing  1-ply  ,50 

100  sq. yd.  waterproofing  2-ply.  .80 

100  sq.yd.  waterproofing  3-ply  -      .  1,10 

100  sq.yd.  waterproofing  4-ply  ■      .  1 ,  40 

100  sq.yd.  waterproofing  5-ply.      .  1  70 

1(X)  sq.yd.  waterproofing  6-ply  -      .  2,00 

100  sq.yd.  waterproofing  dry  ply  ,  .30 
6{X)   sq.yd.    waterproofing    laid    in 

compressed  air 4,00 

370   cuyd.   brick    laid   in   asphalt 

mastic 30.00 

100  lin.ft.  vitrified  pipe,  12  in .80 

100  lin.ft.  vitrified  pipe,  10  in .60 

100  lin.ft.  vitrified  pipe,  8  in ,    .      .  .50 

100  lin.ft.  vitrified  pipe,  6  in.  .40 

100  lin.ft.  vitrified  pipe,  4  in .30 

50  lin.ft.  c.i.  pipe,  6  in .60 

100  lin.ft.  c.i.  pipe.  4  in .45 

50  lin.ft.  ci.  pipe,  3  in.  extra  heavy.  .  65 

50  lin.ft.  c.i.  pipe,  4  in.  extra  heavy .  .  85 
7,300  lin.ft.  c.i.  pipe,  6  in.  extra 

heavy 2.00 

500  lin.Vt.  c.i.  pipe,  8  in.  extra  heavy  2. 00 

312,000  duct  ft.  tunnel  ducts ,15 

70  ton  riveted  steel 100    )0 

1,820  ton  steel  for  caissons 160  00 

15  ton  steel  beams  and  shapes.,  100.00 

15  ton  steel  rods  and  bars .  50  00 

43.500  ton  c.i.  tunnel  lining 45  00 

1,600  ton  steel  bolts  and  washers 

in  lining 80  (10 

15  ton  miscellaneous  iron  cast  ingy . .  55 ,  00 
1  ton  miscellaneous  iron  furnishings 

for  manholes  and  basin 75.00 

1 .000  lb.  special  wire  forms .15 

32.000  Im.ft.  one  and  three- 
fourths  in.  hand-rail .20 

660  sq.ft.  steel  gratings 1  40 

SO  sq.ft.  vault  lights 1.25 

275  sq.yd.  restoration  of  sidewalks..  2  00 
190   s^i  vd.   restoration  of   granite 

bIocl<p.-ivenu-iit.s    3.00 

270  scM'l,   rr.,tnr;aion  of  Belgian 

block  p;iv.,n.„t, 3.25 

200  lin.ft.  new  granite  curb 1  -  00 

100  sq  yd .  new  cement  sidewalk. .    .  1  25 

50Un.ft.  conduits,  Jin .20 

50  lin.ft.  conduits.  1  in .25 

20  c.i.  outlet  boxes .60 

100  lin.ft.  12-in.  vitrified  pipe  sewer  1 .  50 

100  lin.ft.  l.'i-in.  vitrified  pipe  sewer  2. 00 

1  ton  c.li.  i>ipe  sewT — straight 60 ,  (X) 

1  ton  ci.  pipe  sewer — special 1 20 .  00 

50  lin.ft.  3  ft.,  6  in.  X  2  ft.,  4  in.  egg 

sewer 5.00 

100  lin.ft.  4  ft.  0  in.  circular  sewer  6  00 
42  lin.ft.  6ft.,  0  in.,  x  7  ft..  0  in., 

twin  masonry  sewer. 40  00 

Maintaining  steam  railroad  (lump 

sum) 1,000,  UO 

100  lin.ft.  cbangin  6-in.  c.i.  water 

pipe  in  place -50 

100  lin.ft.  changing  12-in.  c.i.  water 

pipe  in  place ^ 1  00 

125  lin.ft.  changing  6-in.  c.i.  gas 

pipe  in  place 1 ,  00 

4  ton  new  c.i.  straight  pipe 50 ,  00 

300  lin.ft.  new  0"  w.i.  gas  pipe 2  00 

2  ton  new  c.i.  special  pipe 110, 00 

600  lb.  new  malleabie-iron  fittings 

for  new  w.i.  gas  pipe .15 

100   lin.ft.    changmg  3"   wrought 

iron  pipe .30              .. 

Engineering  offices  (lump  sum) 30,000 .00    10,000 .  00    10,000 .  00      6,000  00 

Extended  totals $6,639,023  $6,907,762  87,231,391  $9,466,560 
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Year's  Crops — The  final  crop  returns  for  the  year,  issued 
by  the  Department  of  Agriculture  on  Dec.  15,  are  not  greatly 
different  from  those  already  forecast,  the  changes  being 
decreases  in  the  quantities  ot  corn,  buckwheat  and  flaxseed, 
and  gains  in  spring  wheat,  oats,  rye,  sweet  potatoes,  tobacco, 
rice.  hay.  sugar  beets  and  cotton  from  the  estimates  pre- 
viously noted.  Record  yields  are  indicated  ot  wneat  as  a 
whole,  oats,  barley,  rye.  sweet  potatoes,  rice,  hay  and  sugar 
beets,  second  best  crops  ot  corn,  tobacco  and  apples,  an  aver- 
age crop  of  potatoes,  and  rather  short  yields  of  cotton  and 
flaxseed: 

[Three  figures  omitted] 

, Production — .,  Record 

1915                   1914  Crop            Year 

"Winter    wheat 655  045             684.990  684.990          1914 

Spring  wheat    356.460             206.027  330,348          1912 

All    wheat    1.011,505              891,017  891,017          1914 

Corn      3,054.535          2.672,804  3,124.746          1912 

Oats    1.540.362          1.141.060  1.418,337          1912 

Barley    237.000              194.953  223.824          1912 

Rye     49.190                42.779  42,779          1914 

Buckwheat     15.769                16.881  22.792          1866 

Total,    six   cereals...    5.908.361  4.959,494  5.723.495  

White    potatoes    359.108              409,921  420,647          1912 

Sweet    potatoes    ....         74.295                56.574  59.938          1910 

Tobacco,    pounds    ...    1.060,587          1.034.679  1,103.415          1910 

Flaxseed    13.845                13,749  29.285          1902 

Rice    28,947                23.649  25.744          1913 

Hay.    tons    85.225                70.071  72.691          1912 

Sugar   beets,   tons...            6.462                  5,585  5.585          1914 

Cotton,    bales    11.161                16.135  16.135          1914 

Apples,    barrels    76.670                84,400  84,400          1914 

Perhaps  the  most  notable  illustration  of  the  year's  tendency 
toward  large  yields  is  the  showing  above  made  ot  the  aggre- 
gate yields  of  six  leading  cereals — wheat,  corn.  oats,  barley, 
rye    and    buckwheat — exceeding    the    aggregate    ot    the    high 

record  levels  ot  the  best  of  past  years  by  185.000,000,  or  3.2 
per  cent. 

The  values  of  the  leading  crops  this  year  and  last  compare 
as  follows; 

1915  1914 

Corn    $1,755,859,000  $1,722,070,000 

Spring  wheat    308,290,000  203,057.000 

Winter    wheat    622.012,000  675,623,000 

All    wheat    920.302,000  878.680,000 

Oats    555.569,000  499.431.000 

Barley    122.499,000  105,903.000 

Rye     41.295.000  37.018,000 

Buckwheat     12,408,000  12,892.000 

Total    $3,417,932,000  $3,255,994,000 

Flaxseed    $24,080,000  $17,318,000 

Rice    26.212,000  21,849,000 

White    potatoes    221.104.000  199,469.000 

Sweet    potatoes    46,081.000  41,294.000 

Hav     912.320.000  779,068,000 

Tobacco   96.041.000  101.411,000 

Cotton    602,393,000  525,324,000 

Sugar   beets   35,800,000  30,438.000 

Apples    156.407.000  156,140,000 

Total    $2,120,438,000  $1,872,302,000 

Grand   total,    15   crops $5,538,370,000  $5,128,296,000 

Only  three  crops,  winter  wheat,  buckwheat  and  tobacco,  show 
smaller  values  than  a  year  ago.  The  six  grain  crops  show  a 
gain  of  5  per  cent,  over  1914;  the  nine  other  crops  show  a  gain 
ot  13.2  per  cent.,  and  the  fifteen  crops  together  gained  8  per 
cent,  over  last  year.  A  notable  increase  in  value  is  shown  by 
cotton,  which,  despite  a  44  per  cent,  decrease  in  yield,  shows 
a  14  per  cent,  gain  in  value. 

Railway  Communication  Between  India  and  Ceylon  is  pro- 
posed by  closing  the  present  20-mi.  water  gap  with  a  solid 
causeway.  The  railways  at  both  ends  have  been  extended  by 
embankments  and  viaducts  crossing  the  main  part  of  the 
strait  at  the  head  of  the  Gulf  of  Mannar.  This  includes  the 
navigation  channel,  at  which  there  is  a  double-leaf  Scherzer 
rolling-lift  bascule  bridge  ot  2S9-ft.  span,  as  described  in 
"Engineering  News."  May  7.  1914.  It  is  now  proposed  to  build 
a  causeway  for  the  remaining  20  mi.,  service  across  which 
is  maintained  by  ferry  steamers.  Of  this  distance  13  mi. 
will  be  in  shallow  waterways  between  several  islands  along 
the  line  of  what  is  known  as  Adam's  Reef,  the  remaining 
7  mi.  being  on  dry  land  across  these  islands.  The  latter 
portions  will  be  sand  fills,  protected  by  riprap  of  coral  rock. 
For  the  causewav  across  the  water  two  rows  of  reinforced- 
concrete  piles  will  be  driven.  14  ft.  apart,  with  the  piles  in 
each  row  spaced  10  ft.  c.  to  3.  They  will  be  braced  longi- 
tudinally bv  arches  and  transversely  by  ties  and  struts,  all 
of  concrete.  Behind  the  piles  will  be  placed  vertical  slabs, 
or  panels,  of  reinforced  concrete,  the  lower  slabs  being  sunk 
well  below  the  surface  of  the  sand.  When  the  slabs  are  in 
place,  the  Inclosed  space  will  be  filled  with  sand.  The  rail 
level  and  the  top  of  the  concrete  walls  will  be  6  ft.  above 
high-water  level.  It  is  expected  that  this  solid  bank  will 
cause  sand  to  accumulate  on  each  side  of  it  until  it  forms  the 
nucleus  ot  a  single  island  stretching  across  this  part  of  the 
strait^ 

Immigration  and  EmlBration — Arrivals  and  departures  of 
certain  races  of  aliens  during  the  first  15  months  of  the 
European  war.  August.  1914.  to  October,  1915,  inclusive,  are 
given  hereunder: 

.\rrived         Departed  Change 

German     26.414  8.508  I.       17.906 

French    22.464  13,026  I.         9.438 

Russian    5.298  15.601  D.      10.303 

English     73.394  63.335  I.       10,059 

Irifh       38.626  10,877  I.       27.749 

Scotch    25.840  13,058  I.       12.782 

Italians     (south) 54.525  175,556  D.   121,031 

Italians    (north) 13.463  14  116  D.  663 

Polish  6,718  5.617  I.         1.101 

Hebrew  21.390  2.377  I.       19,013 

Greek   .:::::::::::;::::::  22:675       14.879       i.    7.797 
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